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explanatory  note 

The  index  for  this  volume  is  condensed  as 
compared  with  former  ones.  It  is  given  more 
the  character  of  a  finding  index  of  titles,  less 
that  of  a  classified  record  of  subjects.  Proper 
uauies  are  rather  more  freely  used  as  en- 
tries. Titles  are  considerably  abbreviated. 
The  author  index  (except  for  the  Literary 
Supplement  where  book  authors,  instead  of 
reviewers,  are  now  listed)  is  merged  with 
the  general  one  and  the  title  of  the  article, 
in  brief,  appended  to  the  author's  name. 
Authors'  names  following  titles  comprise  the 
surname  only  and  the  preposition  "by"  is 
omitted.  Fewer  symbols  are  employed.  An 
asterisk  (*)  still  indicates  an  illustrated 
article  and  In),  (ns)  note,  notes.  Letters 
are  not  indicated  as  such  nor  are  editorials 
usiiallv.  An  editorial  referring  to  an  article 
may  be  indexed  by  appending  the  page  num- 
ber'. Typographically,  the  system  of  inden- 
tations has  been  simplified  and  often  a  series 
of  nil  ries  "run  in"  together.  The  present 
condensation  may  render  easy  a  glance 
through  whole  topics  in  search  of  a  desired 
article,  thus  making  less  imperative  a  dupli- 
cation of  entries  under  "Water  supply," 
■Waterworks."   and   the   like. 

Following  is  a  list  of  the  pages  included  in 
I  he  several   numbers  of  the  volume,  by  date: 
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Water-main   records "1007 

Ai. rums,  D.  A.     Concrete  bridge  test,  (n)        5 
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Bee   also   "Fire."   "Flood,"   "Storm," 
"Fa  rlh  si  ides."  "Sin  iwslides,  ""Safety," 
etc. 
Auto,   accident,  damaged  bridge,  Calif.. 

tin    935 
1  "•  i  r  >  I  •■  1 1 1  •  ■   rains  dirigible.    Ausi  ria  .  .  .  I  n  i  14.  id 
Boiler  explosion,  sir,  "Jefferson",  (n)    1158 
—  Bridge    and    tralnshed    r""i'    collapse, 

Lowell   mi   l  150 

Bridge  ned,  Mystic  Rlv„  Mass..(n)  1336 

i    accident,    Memphis  ....    si  'J 

ollapse,   \    V.,  N    [I.  &  II      (n)  329 
Bridge,    l  oncrete,     falsework    collapse, 

Tex mi    1335 

Bridge    damaged    by    barge,    Cleveland, 

(in    1385 

•Bridge  fall.  Yamhill   River ']  130 

Jefferson    i  'v..    Mo.,    damagi  d 

by    Hre (u)    1449 

[i  ,    Louisi  llle,   1 1  .    broken    i  hrough 

In    trai  Hon    engine (in    1  I  19 

Bridge  struck  bv  steamer,  Chicago.  I  in   1335 
Suspension,  failure,   Fivsii..    i  ii  i  si-.' 

■    Ion.   wreck,   I'hlllpi '  H  '. 

l'e>    Mi        Rj      d.  ...  mi    1449 

Timber  highway,  collapse,  Day 

too,  Ore         (in    127.". 

Traction   engine   through. .  (nl    7nl 

Bi    l|  ■  .    v  hi.  i   i,     nl    Allien.    Ind.,    

wllh    train.      Smith 812,    "85  I 

•020.     Hal.  I    •llllll 

washout,  Mi.  Carmcl,   [11.  .(n)    1049 

s.   Okln (ns)    1 102,    I  158 

vi ut,  si    [,.,  S.  P.  &  T. 1 

Bi  Idge,  wi ling  .>.   Lake  Ei  le,  pu  ibed 

oft:  span  in  barge •1441 
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— Bridge  wreck  bv  Ice,  Lafayette,  Ind.(n)  759 

—Bridge    wreck.    Middletowu,   O (in    812 

— Bridge  wreck.  Tiffin,  O in  1    1158 

—  British    Isles    highway   accidents ...  (ni    992 

—  Building  accidents.  Small.  Phila.  .  (n)  1335 
— Buildings,  ("(lapse  in.  Aurora.  111.  (n)  328 
— Building — Hotel  wall  collapse,   Duluth, 

(ui      50 
— Building — Orpheum  Theater  frame  col- 
lapse. .  .  .  *24,  44.  203,  *6S9 
— Building — Pipe  trench   wall   collapse  in 

theater,    Brooklyn (u)    S12 

— Building.  Stark-Lyman,  collapse,  Cedar 
Rapids  *9i'i.  Paying  for  concrete  ac- 
cording  to  strength 95 

— Building.  Tenement,  collapse,  Pitts- 
burgh  (n)    1158 

— Caual  gates,  Welland.  torn  away,  .(ns) 

1049,    1385 

—Chicago  street-car  accidents (n)    190 

Cistern  caved.  Woodnaven,  L.  I...(n)   935 
— Coal-mine  accidents.  Fatal (n)      13 

—  Coal-mine  explosion,  Alberta (in    1449 

— Cofferdam     failure,     Sheet-pile,     South 

Norwalk    *1218 

— Column  failure,   Peculiar.     Auteu *250 

— Column  fall.  Chi.   Fdy.  Co ( 11 1   992 

— Dam     failure,      Hatchtown     reservoir, 

Ftah.       Sterling 1274 

— Dam  failure,  Horse  Creek *S2S 

—  -Dam   failure,   Seattle.   Wash (nl    i59 

Ham    failure.   Stonv   River.  ...  199.   202, 

♦2114.    211,    317.   371,   520 

— Dam  failures,  various  places (n)    58S 

— Derrick.   Coal,   upset,    Montreal.  ..  I  n)    1159 

—  Derrick  fall,   Birmingham,  Ga (ni    992 

Derrick    fall.    Fquitable    Bldg (n)    705 

—  Derrick    fall.   Morrison   Hotel,    Chicago, 

(n)    1449 
— Electric  house  circuit  accident  elimina- 
tion     1371 

— Excavation  timbering  collapse.  Brook- 
lyn  (n)    1049 

— Explosion,  Chloride  of  lime,  Cleveland, 

—Explosion,    Cocoa  dust.    Roxbury.  .  .  (n)    812 
Explosion,    Davis   "Rock   Castle"  mine, 

1111  328 
— Explosion.  German  tank  steamer..  (111  149 
— Fxplosion,   grain  elevator,  Galveston.  .  *S63 

—  -Kxplnsiun.   grain   elevators.   Prevention. 

(n)    1129 

— Explosion.  Gun.   Sandy  Hook (n)    588 

— Explosion  in  Eclipse  Vulcanizing  fac- 
tory  (n)    S66 

ion.  Magazine.  Canal  Zone..(n)    11:>S 

—  Explosion  on   "Mauretauia" (n)    328 

— Explosion,  Steel-frame  factory  build- 
ing. Detroit — Mex.  Crude  Rubber 
Co.'s     *1154 

— Ferryboat  rammed.  North  River...  (n)  G42 

Filler    failure.    Belmont.    Phi  la  .  .  .  *142,  320 
— Fire  and  wall  fall,  Mo.  Atb.  Club. .(ns) 

588,   706,   758,  936 

—  Fire  gutted   buildings.    Hazard   of..  (111  936 

—  Fire  panic.  Calumet.  Mich (n)      5G 

Flatboat,  Wrecked,  Fraser  River.  .  (n)  149 
Flood    wrecks    Hour   mill,    Osage.    Minn. 

(n)    866 

—  Flume   failure.   Portland.     Blood *1S2 

Gas    explosion,    Chester,    renn..    street. 

(in    75S 

—  Gas    "explosion,"    Detroit S60 

Gas  explosions  under  23d  SI  .  N.  i\..-»582 
Gas  kills  men  on  tank  steamer ...  1 11 1  1336 
Has  main    explosion.    Columbus (n)     L385 

—  Has  plain  explosion,  Maconn  Hotel,  (n)    992 
Grain    tanks.    Steel,    Collapse    Of,    Mor- 
ten Milling  Co- '538,   (n)   025 

Jack   collapses;   house  falls (nl   1335 

Ladle  cars  fall.  Cambria  plant. ...  (n)     56 

Lighl  ihip  \\  1 k,   v  s (n  1    1270 

1  ocomotlve    boiler    explosion.    Wabash, 

mi  56,   P.  &  K mi    812 

Miner,  1  n  lured,  1  lamages  tor in)   945 

Ocean    storm   damage,    Seabrlght,    etc., 

•102,    135,    »168,    '387,    •832,    849, 

853,    1111    185 

Pier,   en,  rele.   washout.  Calif (n)      56 

Pier  damaged  by  ship.  N.  v •  164 

Power  plant,  Hydraulic,  Utah  Light  & 

Ry,  Co.     Flonnold 250 

Rail   breakages,   cold   weather 827 

Rail  breakages.     Sague 274 

Rail,  Broken,  So,  Ry.,  Stodj   0  (n)  488 

Rail,  Cab  signal,  pierces  train.... (n)  77 1 
Rail  failure  records      P.  s  .  Trimble.  ,«319 

1: nl    failures.   N.   Y.   Stat.- ml    1270 

Railvi  ays    1  See   also   other   sub  entries, 
I,.  1,   as   "Bridge.") 

Animal     1  Hied   In   1845 (u)    169 

Australia,  collision  in (n)   701 
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— Railways   (Continued) 

l.alto.  &  O.   locomotive  jumps  track, 

(n)    12.",.-, 
Bo-ton   &   Maine   trainshed   roof  col- 
lapse,   Lowell (ni  1450 

Canadian    accidents    in    1913.. . .  (n)    328 
Chi.,    Mil.   &   St.    P.   derailment.  .  (n)    759 
Derailment,  Mobile  &  O.  205,  Bridge 
floors,    Austin     *579,    Derailments 

of  tenders.   Weuzell 578 

England — Highland    Ry.    train    goes 

tli rough  bridge (ni    1  1 19 

Grade  crossing  decision.  Can.  ...  1111    295 
Grade  crossing   Memphis— Street  car 
struck        (n)        149,       Correction, 

Schulz    259 

Java  train  derailment (n)    812 

La    Crosse,    Wis.,    railroads    blocked, 

(ui    4S7 

Marseilles-Paris — Sentences tin     f59 

Mich.  Cent,  collision (nl    328 

N.  Y.,  N.  H.  &  H..  North  Haven 
wreck — .Flagman  sentenced,  etc. 
(ns)  275.  1102.  Derailment  in 
electric  zone  *SG4,  918,  *930,  De- 
railment. Clayton,  Conn,  (n)  S0O. 
Westerly,    It.   L,   accident   report.  .  1277 

Roadbed    sank,    Pittston (n)    275 

Trestle  accidents  during  snow  re- 
moval.   Moncton    &   Buctouoho:    ('. 

B.   &   Q (ns)    487.   589 

Trestle    collapse.    Augusta,    Ga..  .  (n)      56 
Trestle,     Nanticoke,     Penn.     Scoured 

piers  cause  it  to  sag (  n  1    866 

Trestle   wrecked,   Pac.    Elec.   Ry. .  1  n  1    642 

Wabash   derailment.    Decatur ...  1  u  1    1221 

— Sewer,    Cave-in    over,    Baltimore.  ..  (n)    272 

—Sewer   explosion,    Detroit.  ..  .*373,    (n)    329 

— Sewer  explosion,   Pittsburgh.      Sprague, 

Reppert    *22 

— Sewer  explosions.     Kellogg 430 

— Sewer    gas    kills    workmen,    New    Bed- 
ford     (n)    800 

-  Sewer  pierced  by  pile.  Hamilton.  ..  (n)  812 
— Sewer     screening     station      explosion. 

East    Boston 1274,    (n)1335 

— Sewer  trench  cave-in.  Los  Angeles.  .  (nl  1449 
— Sewer  trench  cave-in.  St.  Louis...  in  1  812 
— Ship  "Empress  of  Ireland"  sunk  1260, 

(ns)1335.   1450 
— Ship     "Monroe,"     Wreck    of    the.  (ns) 

329,    7:.:' 
— Ship    "Oklahoma"    disaster.  ..  135.    In)    588 
— Ships  "Kaiser  Wilhelm  II"  and  "Inch- 
more"     collide in)    1450 

— Ships    "Maine."    "Buelow"    and    "Goth- 
land" ran  ashore.  British  coast,  (n)    1450 
— Ships     "Pretoria"     and     "New     York" 

collide    (n)    1385 

-  Shovel  strikes  missed  hole (n)    866 

— Sidewalk    grating    collapse in)    800 

-Street    accident   statistics in)    48, 

Sire,  i-car    derailment,    Saginaw.,  in)    1049 

Submarine,    British,    lost (nl    218 

-Subwaj    cave-in,  Brooklyn (in    *14.,1 

— Telephone   pole   fall.    Jamaica in)      56 

— Trestle,  etc..  damaged  bv  Hood.  Boulder 

Creek,  Colo '1445 

— Tunnel    accident,    B.    &    O.,    False    re- 

t    (n)    540 

Tunnel,  Sonqualmie,  blasting  accident, 

(nl    042 
— Water    conduit    failure.      Montreal    54, 

•100,  215,   *560,    mi    218 
Water    main    break.    Baltimore. ...  (n I   813 

Water    main    break.    Cincinnati (n)    2,o 

--Water     main     break.     Colville,     Wash.. 

1111    992 
Water   main   break,    Denver 1280 

-  Water    main     break.     Louisville *721 

■Water    main    break.    Phila 111)    1  2 1 .1 

— Water    main    break.    Springfield.     Mass. 

1  0chi  Idge  i  ,"     756,    (n)    589 

\\  iter  main   1 b     S  ouns  itov,  d    .  (n)    1220 

-  Water   main    break,   33d   St..    N.    Y »863 

Watei  ••    bi    subway    blast. 

N.   Y m  1    1449 

\\  Rtei    main     i:  oki  n,    floods   La    Salle 

St.    tunnel.   Chicago (nl    866 

—Water   main    burst.    Brooklyn nil    935 

i'.   .   et    main    burst    in    Bronx 1  11 1    704 

Water  tank  collapse.  I'ulda.  Minn.,  ml    1449 
tank    failure,    Peotone,    ill.  .  no   228 

Wind   damage    to   buildings.    Wis 

ik      lining (nl    684 

in,  .1.  W.     Testing  check  valves.*1135 
out.    Thomas,  in)   •1430 

Adams.    P.        Building   lire    lookout    and    tri- 

nngulal  Ion    tow  er 

I      1       Mi-—,  of 01)   435 

I  londence 

Idverl  Islng,  Efflcli  ncj   Insl 

Aeropian.      Biplane     rammed     by     armj 

dirigible    near    Vienna I  n  1    1 450 
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Aeroplane    patent    decision,    Wright 685 

Aeroplane.  Transatlantic.  Engine  for.  (n)    675 

Agg    T.  R.  Earth  roads,  Iowa «821 

Agriculture.      See  also  "Irrigation." 

Agricultural    Engineers,    Am.    Soc 99 

Air      compressor,      Oil-engine,      Ingersoll- 

Rand    «1362 

Air  compressors.  Simple  volume  regulator 
for,   Wikander's,   of  the   Hall   Steam 

l'ump   Co *1346 

Air  pressures.  High,  Nile  bridge.  ...  (n)  893 
Air   propellers    for    canal    boats.  ..  .1311, 

(n)  1336 
Air  valves  on  water  mains.  Herschel.  .1321; 
Akron  sewage  testing  station  report.  311,  322 
Alaska,  Commission  government  for.  (n)  1276 
Alaska  railway  524.  6311.  642.  Engineers 
971,    1029,    '11111.    Davis    121(1,    (ns) 

487,  642,  1049,  1051.   1103 
Alaska,    Secy.      Lane's    report    on    1259, 

(n)    1270 

Albany,   X.   Y..  sewage  disposal (n)    814 

Alexander  continuous-rail  crossing »497 

Alkali  regions.  Concrete  drain  tile  in...  4S0 
Allen.     A.       Engineering    work     by    mfg. 

concerns   890,    Coal-mine   tipples....    905 
Allen.     F.     G.       Virginian     Power     Co.'s 

plant    «1378 

Allen.  K.  Relative  capacities  of  intercept- 
ing  sewers,    pumping   and    treatment 

plants    526    744 

Allen,  T.   W.  Open   letter 1291 

Aluminum   influence   on   steel    ingots   and 

rails.       Wickhorst 699 

Alvord.  J.  YV.  Ohio  Hood  lessons.  ...  750,  799 
Ambrose,  J.  R.  W.  Roadbed  pressures.  .*61S 
American    Asso.       Advancement    Science, 

413,  928 
American  Concrete  Inst,    convention,  etc. 

481.    484.    «5S7,     (ns)i270.   490 

American    Elec    Ry.    Asso (n)    332 

American    Foundrymen's    Asso 417 

American    Highway  Asso (n)    759 

American     Inst.      Consulting     Engineers, 

27\  :;-::..  sum 
American     Inst.     Elec.     Engineers     539, 

(n)    378 
American    Inst.     Mining    Engineers    321, 

499,  612,  (n)    438 

IV.  s.    Rand.      By   A.    R.    Ledoux »407 

American    Railway    Asso 855 

American  Ry.  Engineering  Asso.  discus 
on  bridges  248,  2.".::.  619,  698, 
699,  Committee  reports,  conventions, 
••if.  •on;.  i;:n;,  i;:i:i.  •  Tim.  tmi,  «702, 
1001,  EM.  629  outline  of  committee 
work  os4.  Double-deck  freight  bonses, 

Lee   '13.-I0 ins i    615.   o.-.s 

American  Ry.    Master  Mechanics'  Ai 

I     Builders'     Asso 42 

American    Soc.    Agricultural    Engineers..      99 


— Annual    convention 1330 

Annual  meeting  20_-.   (erratum) :'.7l 

Itutlonal    amendments    202.    577. 
Wright  1;:^,   U40.  E<  111)    589 

on    anil    A.    8     C      I 
Pretld  M.  Donald    .  L328 

Proposed    code   of   .987,    1880, 

nil     127.-. 

^rand    Jury    relinked 

Lavls 

McDonald,  Pre        By  ll.  M.  Jones.  .  .  .  '4o:; 

Members'    employm 

•166,    199,   815,   426,    474,    »683 
7  1.-..  so::,  975,  977,    I"::::.   1210, 

..,    109« 
11  lal   committee     ,1884 
•    s     1.      Improvement    In 
li 

Valuation    Comm.'s    report 

10,  sii 
American  Boc     Engineer  Dn 

•  Ing   '  ontra.  tors  216 


Amerli 
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I 

1448 
:  .•    Materials 
in    Wnter    Workn    Asso     620     641 
lion   in  1   7  17.   1080,   1 140, 

• 
Mill,  nil      foundation 

•11  ■.; 
• 
Anchor  from 

-li  1 ks      1  lemli 

' 

Angles.      Miilhi.  Il.11 
Appolnti 
\qnr'lu 

' 
Hill. 
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Cement  grouting.  Donaldson  321, 
426,  633,  Electric  air  drills  499,  In- 
junction (ns)  642',  1450,  Cross-sec- 
tioner  for  circular  conduit,  Tidd  *680, 
Silver  Lake  tunnel  (n)  751,  Kensico 
dam  work,  Smith  »756,  *763,  *1020, 
•1105,  (ns)  916,  1276,  Venturi 
meters,  Moore  '856,  Grand  jury 
presentment  and  rebuke  970,  971, 
1383,  Casting  for  large  valve  »1001, 
Unwatering   equipment   for   pressure 

tunnels,    Carpenter *1244 

Aqueduct,  Los  Angeles,  siphon  collapse, 
Mulholland  *5S1,  Herschel  1323,  (n) 
705,  I'ower  bond  election,  Heiiily 
986,    (n)    1102,   Inverted   siphon.  ..  *1144 

"Aquitania,"  Cunard   liner 1317 

Arch  bridge.  Steel,  Hell  Gate  »59,  Ad- 
mirer of  Central  Span  203,  Linden- 
thai    316 

Arch,   Concrete,   Murray  Ave.,  Pittsburgh 

•420.   Haight's  Run »522 

Arch.      Groined — Iiemont      filter      failure 

•142,    Ely 320 

Anh,    Langwies   concrete.      Schuerch.  . .  .  *608 
Arch,   Steel,  erection,   for  armory,  Kings- 
bridge.  N.  Y.  «163,  '1339,   (n)    1204, 

Errata (n)    1435 

Arch    trusses.    Erecting,    by    tripping   up, 

Univ.  of  111 (n)    197 

Arched  culverts.  Concrete.  L.  &  N *456 

Arches,  Concrete  and  steel,  Detroit- 
Superior  bridge,   Cleveland '1348 

Architecture.  See  "Buildings,"  "City 
planning,"   etc. 

Arend,  A.  C.    Paying  for  concrete 95 

Argentina  ry.  survey.     Reaburn *333 

Argentine  as  engineer's  paradise.  Brady.  979 
Argentine  ports  (with  map.)  Lavis. . .  .'224 
Arkansas  Water  Co. — Engineer  Master  in 

Chancery   523,    (n)    487 

Armory.  Kingsbridge,  arch  erection  *163, 
•1339,  Errata  (n)  1435,  Dismant- 
ling travelers (n)    1204 

Armstrong,  K.  P.    Hampden  R.  It 475 

Arrowrock  dam.  Moving  locomotive  *721, 

Progress.   Paul •  1 286 

Art    and    engineering.      Hoeker    94,    Hell 

Gate   viaduct 203,  316 

Asbury     Park     timber    groins.       Higgins, 

•832,  849 
Ashes,   Coal.    Investigation   of  puzzolanic 

nature  of,  Univ.  Vermont 1334 

Asphalt,    Can    it    be    torn    up    by    steam 

shovel? (n)    914 

Asphalt   discovery.  Philippines (n)    1450 

Aspbalt    filled  brick   pavements 93 

Asphalt.  Natural — Tailler's  test....(n)   1346 
Aspbalt      pavement,     Abandoning     guar- 
antees on 1137 

Asphalt  pavements,  Charlotte,  N.  C....*1174 
Asphalt     pavements.      Chicago,     cheaper. 

(n)  1158 

Asphalt,  Prize  for  paper  on (11)    5S8 

Asphalt    repairs,   Niagara    Falls (n)    291 

Asphalt    statistics    (n)    1143 

Asphalting  old  brick  pavement in)   460 

Ass.,.   ,,f  Am.    Pint  land  Cement  Mfrs....    480 

Aston,  T  .  Award  to '1442 

Astronomical     problems,    Computing    de- 

vlces  for      Ross ."..'to 

Atchison,  T    t   s    creoi <i  piling •life 

Atlantic  Cy.  drainage  conduit  Hatton 
•662,   Beacb  erosion  and  shore  pro- 

tei  tlon    M190 

Attica  bridge  failure.     Smith.  .812,   '854. 

•926,   Ed,   *i  L8fi 
ludubon  sewage-treatment   plant.    Robln- 

"ii      »1402 

Austin,  11.. it-     it  v  bridge  floors Ti7:i 

••■•<  ■  1    Km  1  apltal  prize  design mi   759 

in  Irrigation   187,  Mead 818 

d   1  a.lfway   freight   cranes *ni7 

gage   unlformltj       804,   1269 

Auten.  i'    1.    1  'oiumn  failure •  150 

1  te  1  patent   126,  Brown  528 

Automobile      Sei      Mofoi 

■  ii..,'.   ude 

Insii nl       for      C lulling. 

fr •■till  Obl  'lull  Inns       Ross' 

pb  •  168,   S80 


1  lei     .i.  rlllzatlon  of  b  686 

■  i  .1    ...  tlon   -I    osoni       [franklin 

111.    Wooldrldgc    .  1      1 

121  1 

lib  ild  1  n  1  »88  1 

•  180 

Pi        Hartness *40B 

• t  to 

I pins  plant       •  1031) 

\.  It.  K.  A    rl 

•in    1278 
drifting   record 

llnll 1   ivi  in   ovi  1    in  1    878, 

(nl    818,   Sewage 
1    I    1  II  1    Hllfl     In. 

in.n  68,    \  arloui 

•         1     1,.  A  p.  Co.. 

■ •  ■  1    -ii". 

"      lis        Sin. 1 

1  i  •       Needed    Impi  ..\.  11 

1  hh  n  rl  ■  ''I 

1  1,    |(,    c.      W«  ..'    fur 

1     \ 
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Barrett.  F.  H.  Floating  penstock  gate..*571 
Barrett,  R.  E.  Boston  port  development.* 70fJ 
Barton,   C.   J.      Surveying  irregular  coal-  I 

pile   908! 

Base   line  measuring  cost  reduction — In-         I 

var  tapes.     Bowie 413  I 

Baseball  stadium  erection,  Brooklyn. ...  *1 1  56 
Bates,   P.   II.     Cement  containing  a  high 

p.  c.  of  magnesia 484  | 

Battleship,   New,  keel   laid (n)    642 

Battleships,  To  sell (n)    1275,  14501 

Baum,     F.    G.       Concrete    mixing,    Lake 

Spaulding  Dam 471 

Bay  St.  Louis  sea  wall  *29j.  Norfolk.  Va.*853 

Bayles,  G.  H.    Stony  Riv.  dam *204 

Bayliss,  J.  Y..  Dist.  Engineer »301,  362 

Beach      damage      and      protection.        See 

"Coast." 
Beahan,    W.      Civil   engineers'  strike  that 

never  came  off 1173 

Beam  deflection,  triangular  loading.  .  (ns) 

915,  1027,    1429 

Beam.   I-,   joint,  Wait's (n)    *12U4 

Beam,  I-,  purlins,  Design  of.     Vetter.  .  .  .    914  ] 

Beams — Bridge  girder   bocks *1198 

Beams,    Continuous,    Simplified    proof    of  | 
three-moment  formula   tor.     Sloctim.  '398  I 
Beams — Concrete      protection      reinforce- 
ment   '190 

Beams.   Fixed  end.   Special  cases  of.     Sil- 

berberg  '1196,   Erratum (n)    1376 

Beams — Heaviest  rolled  shapes 853  I 

Beams.        Reinforced  concrete.       Internal 
stresses  applied   to.     Gilchrist  et  ul., 

•547    *6''3    *059    921    *977 
Beard,  R.  S.     Survey  fieldwo'rk.  ...'...  .'.»195  i 
Beard's.   T.   K.,  cost  keeping  system.. 565, 

(n)    798 
Bearing    service    tests,     Bronze    journal, 

(n)  1050 
Beaty,    R.   E.     Wood-block   pavement  ex- 
pansion  1203 

Bell  and  spigot,  Louisville *732 

Bellevue,  I'eun..  earthslide.  Forsherg.  .  .  .  •la 
Bells,   Submarine  signal  lifeboat.  ...  (n)    1220 

Belmont  filter  failure.   Phila »142.  320 

Benders,    Rail   and    rod (ns)    »1310 

Benham.   W.    L.     Contract  clause 692 

Benjamin,  C.  H.     Publicity  for  engineer.    370 

Bent.  Three-column,  Danger  of *1087 

Berlin   water-works  statistics (n)    487 

Berry,  S.  L.     Water-nammer  and  hydrant 

design    1  4. '',4 

Bidding  form,  Omaha  pavements 1292 

Big  Rapids  General  Manager In)    1386 

Bildei'beck,    G.    L.      Economics    of    brick 

and  macadam  pavements 975 

Bins,  Ore.  Circular  concrete.  Sayre. ..  .  *1234 
Birmingham,  Ala.,  city  engineer  dropped, 

91,  C.   E 259 

Birmingham.     Eng..     town  planning    con- 
ventions  (11)    360,  Booster  pumps...    523 

"Bismarck"   Launched (n)   1450 

Bituminous    mad   materials,   A.   S.   C.   E. 

on    264,  265 

Bituminous  road  treatment.  Phila.     Con- 
pell     42 

Blair,   W.   P.     Brick  mads 1285 

Blanchard  &  Hubbard 88 

Blast   boards.    Report  on 622 

BLASTING 

—Drainage  ditch,   Blasting.    .Tenks.  .  (n)  1310 
Eagle    Rock       K.otioniy    of   large   holes..       50 

Explosives  production,  II.  S (ni    1121 

-Kensico  dam   499.  Smith *7.i0 

X     \.  si ling  district   blast (n)    1168 

St.   1. .hi  is  in  lake  tunnel «1060 

Submarine    blasting,    Vancouver,    Drill 

boal    for  «1094 

Bllgh,  W    G      Stony  River  Dam 317 

Blizzard,   Natural  vs.  designed   poles  dur- 
ing  •5S7.    *928.    1MSS 

Bloi  1       1  ollapslble,   Derrick  wlib K  L92 

1:1 1.  11      Sluicing  through  Hume:  flume 

failure    -is".    Wood    post    decay    In 

concrete   *906,   Erratum 1035 

Bloo [ton,   in.!  .  water  shortage.  .  (n>   1451 

Blueprint      See  also  "Drawing." 

BIucpi  ini    machines,    Rei te    (ns).*470,  792 

Bluepi  mi  i- ni  and  data  sheets  printed 

on  both  sides   Prumper •i::oi 

Boat     Drill,    for    submarine    blasting   at 

\ trer     *  1094 

Boat.   Flat,  wrecked.   B,  C mi    149 

Boat,        House,        I  l"l    t  Ing       over       bridge. 

Craven  mi   466 

noat,   si handling  derrick '186 

Bon  I      \n   propelloi     for     .     ,1811,  ■'■  '<■ 

iii        1  I-.  1 bottle  '    1.    \  ...    't'lfi 

plo  Ion    Sti    ''Jefferson".  . .  (ni   115s 
noi  1   Bring  timer 1111   ::7.'. 

ml,    I'iv,  porl    Sulphur    CO.'S.  I  nl    7"l 

Pulverized   11   for.     Carpenter 

lej  117.    I'd     122,    \.    s 

m    1     |,,|„  rs         1  us 

nol  1    a    \i  row  roi  k   n    it      Davis 1210 

M  t>i  Id       Richmond  »106fl 

1    1.    .1         .    urtll  ml      iss 

1  ■     .      i    Phils mm   8TB 

11 1      1  '■■      1        power,     election 

llolnlj  088,    mi    1102 

' t      N      S     253 

■  I", ■  ictoi  Hindi's 

1   1    •  'in   Towner,  Uarkwarl    1088 

•  ml       •aiillaiv       engineers. 

Relative   rating   In    Mais 

•  i.     in  id     on      uodfrei    •31m. 

Mi  hoi.  r.28 
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PA.OB 
Borden,   H.    P.      Quebec   bridge.  ..  *942.   '1070 
Boston.   East.   Explosion   in  sewer  screen- 
ing   station 1274.     (ni     1335 

Boston    engineers'     dinner ,5§? 

Boston  engineers'  salary  cuts,  (ns)  5S9.  1220 
Boston  &  Maine  directors'  responsibility 
254.  Hampden  R.  R..  Armstrong 
475.  Improvements,  Conn.  River 
valley  '726,  Gravity  switching  yard. 
Mech'anicville    *loo8,    Trainshed-roof 

collapse,    Lowell mi    1450 

Boston  port  development.  Barrett.  ,*709, 

(n)    1112 
Boston      Society      Civil      Engineers.^733. 

Boston    subway    project (n)   214 

Boucher's    power    counter 11'.' 

Boulder    Creek    flood.      Phelps «1444 

Bound      Brook      filtration      and      liquid- 
chlorine         plant.  Potts       »1036. 

Tiernan   *1038 

Bowen.    C.    F.    Foundation    work.    Amos- 

keag    Savings    Bank *1126 

Bowie.   W.   Measuring  base  lines 413 

Bradt.   S.   E.   111.   highway  work 1316 

Bradv.   C.  T..   Jr.     Argentine  engineers..    979 

Bradley,   L.   O.      City  managership 921 

Brake      retardation      in      railway      bridge 
design    422.    Brake    tests    on    fast    1'. 

R.  R.  trains.  Dudley  427.  Buel 688 

Branch.   L.  V.     Rainfalls.   Porto  Rico...  1358 

Brandeis,   L.,   on  passenger  profits I?1!: 

Brattleboro    station *  >27 

Brazil — Serra    Inclines.      Lavis *139 

Breithaupt.     W.     H.       Ohio     flood     pre- 
vention         531 

Brick     and     macadam     pavements.     Eco- 
nomics   of.      Biklerbeck 975 

Brick  and  other  pavements.     Blair 1285 

Brick,     Application     of.     in     engineering 

work.       Tratman 558.    (n)   684 

Brick,  Dunn  wire-cut-lug  paving.  Perkins. *506 

Brick    industry.    Sand-lime (n)    1381 

Brick  pavement,  Asphalting,   Des  Moines. 

mi    469 

Brick  pavement  joint  filler 93 

Brick    pavement — Slag    foundation »1014 

Brick    pavements.    Savannah mi    1049 

Brick   paving.    Laying   level.     Thorne .  . . . *248 

Brick   paving.   N.    Y.   roads 742,    752, 

in-.    705,    867 
Brick   production.    Hudson    River...  (n)    1386 

Brick    roads    in    Holland.      Hoeker 979 

Bricklayers'    wages.    N.    Y.    subway 33 

BRIDGES 

"Accidents."       "Floods,"     ( 
■Viaduct." 
— Arch.   Langwies  concrete.   Switzerland.  *608 

—Bent.    Three-column.    Danger    of *1087 

— Blackstone     River     boxed     Howe-truss 

highway    bridge (n)    «130S 

—  Burrard       tnlet,       Vancouver.       Swing- 

span    bridge *432 

municipal    projects.      Craig.  .   847 
idian    Northern    deck-girder   bridge 
with     girder     lift     span.     Kamloops, 
B.  C,  over  North  Thompson  River.. '460 
— Can.     I'ai.    bridge    reconstruction.    St. 

nea  r   Lachine *728 

— Chattan j:,       i  .mi        River      bridge — 

An,  ii  ion    313.     Morn 

176.  (i        541,  813 
t   1 1,   bridgi    over  Ohio  at   Pi 

in)    811 

bridges  . . .  (n)    To),   813 

during   1914 1297 

and      Brid  ;i    pi'  i        ontracl 

on)     (n)   261 

— Cleveland — Detroit-Superior         bridge  : 
concrete   and   Bteel   arches   with   two 

decks  '1348 

—Cleveland     Moving  car  dumper *679 

;••  protect  trusses  from 
derailed  cars •1139 

rd    1085.      "Plain    Engineer'.    1262 
bridge    span    over 

L.    I.    R.  R.,    Tearing    down *678 

n  !••     arch,     Murray     Ave.,     Pitts- 
burgh   '429,     ii  ligl  Run *522 

1  uten, 
ni   829 
with 
i  bers,    Miles   River *296 

I'm     Concn        Insl     ei  om 

latlon  481 

-  Concn  te,    Re  nfoi  ced,    bridge   test,    111., 

i  ii  i 
onn      \v,-.     I, ridge. 

\V:i     Ii  68  I 

ililiiig.      N.      ,T.,      In 
Mil  

Adding  "  Btories.  '677 
Penn. 

i     i  i lei     Rlvi  i-  .  .'1307 

— Des    Moines     River    I  lai t,    C,     M.    >t 

:      Prior  '1248 

in    1221 
I'anninn, 

i antllng (n)    1221 

irldge, 
P    i;   R  .   Linden,   \    J      Clart         '1800 

ii I   rlamni  e    i  ppalr,   Ohio (n)   7B9 

*107 

in    Be        'ii  soted  piling. 

Rldgway •1178 
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BRIDGES 

— Girder   hooks,    bridge   erection *1196 

— Guard  piers,  Cleveland  Short  Line.  .  .  .'1172 

— (Hamilton,     O.,     bridge     reconstruction, 

mi    329 

— Highway    bridge    construction.    Needed 

reforms    in — State    Engineer.      Rice.  .349 

— Highway   bridge  exam,  question.    N.   Y". 

"Subscriber'      527 

— Highway    bridges.    Better    needed 523 

— Hudson    River    bridge,    Pope's — Curious 

chapter   in    history.      Neilson *1374 

— Hudson  River  bridge  project i  ti  i    1220 

— India-Ceylon    viaduct    with    rolling-lift 

draw     span *998 

— India,    Long  steel  bridge  in in)    305 

— India.      Lower     Ganges     bridge,      Sara. 

Coleman    *11S 

— India.  Remarkable  railway  bridge;   bar 

and    rail    members;    knuckle   joints.. *670 

— Indian-built    bridge,    Bulkley    Riv *734 

— Las    Vegas.    N.    M..    reinforced-concrete 

truss    bridge.      Morrison »1232 

— Lerma  River  bridge,  Mex. — "Roast"  for 

engineer.      Mathewson *1209 

— L.  &  N.  Cumberland  Riv.  bridge  *287, 
Concrete  highway  bridges  *288, 
Timber   highway    bridges *452 

— Miami    River    bridge    contract.  ...  in)    1049 

— Miss,    bridge    projected.    New    Orleans 

740,     Erratum,     Corthell 1035 

— Mobile    &    O.    bridges.     Reconstructing 

182,    Bridge   floor    design,    Austill .  .  .  *579 

— N.  Y.  Cy. — Bklvn.  bridge  reconstruc- 
tion     (n)    813 

— N.  Y.  Cy. — Hell  Gate  steel  arch  bridge 
•59,  Admirer  of  Central  Span  203, 
Lindenthal    316 

— N.  Y.  Cy. — Williamsburg  bridge — Sus- 
pension support  for  repair  staging 
•464.  Replacing  10-in.  pins  by  13- 
in.  (ns)  867,  1275,  Reinforcing 
under  traffic *1082 

— N.  Y..  N.  H.  &  H..  bridge  collapse,  .(n)    329 

— Nile   bridge.    Cairo — Deep    caissons   and 

high  pressures (u)    393 

— Ohio    River    bridge,    Pittsburgh.  ...  in)    935 

—  Paint.  Shop.  Erecting  without ....  i  n  i    1204 
— Parapets  to  safeguard   railway  bridges. 

918.   *930 
— Philippine    rivers,    Collapsible   bridges. '90S 

—  Pier.     Concrete.     Dvnamitiug tni    1202 

—  Pier.   Settling.   Repairing,   Fall   River.  *1197 
— Pier,  Underpinning  settling,  Ga.    Coast 

&    Piedmont    R.  R.      Jones «7S8 

— Pittsburgh  &  L.  E.  concrete-arch  bridge 
near  Beaver.  Penn. — Fixed  cableway 
used    with    transfer    platform 1422 

— Quebec  bridge  const,  camp,  Jost  *498, 
Design  of  superstructure.  Borden 
(with  insert  I  *942,  Shopwork  on 
heavy   members.   Borden *1070 

— Railway  bridge  design.  Brake  retarda- 
tion in—  I  mdlev's  lost  report  422. 
427,   Buel 688 

— Railway  bridge,  2-mile.  Riigen.  Ger- 
many     in i    540 

— Railway    bridges.    Guard    rails    on — A. 

R.    B.    A.    report 699 

— Railway  bridges.  Heavier  design 
needed?  Am.  Ry.  Eng.  Asso.  discus- 
sion  by   Greiner,    Puraon   et  a!.  .248,  253 

— Railway     bridges.     Secondary     sue 

in — Am.  Ry.   Eng.  Asso.  report .  .619.   629 

—  Richmond — James         River         concrete 

bridge  designs    *170 

— Richmond — Mayo      concrete      brid 

Contractor's    claim    for   extra    allow- 
ance  924,    Description,    Boiling.. 
— Rusting    ni     bridges      111      investigation. 
Oldei      *354,     A'.     R.     E.     A.     re] 

— Springfield,    Mass.,    Old   wooden    i 

near,    being   replaced (n 

over 

Indianapolis  Motor  Speedway *142S 

Suspen  Ion  bridge,  Philippines,  w 
by  power  cable   Fastening *772 

— Wabash     brid  Attica,     lnd. 

h     M".     »854,     *926,     Collision 

I  . .-1130 

\\  aba  -ii    br  dg     ■  •.  ,i-    Miss.,    Ha 
Mo.,    Intel  changing   draw 

*439 

— Warn  porar; 

In       i  n  I     *572 

— Water  pipe  steel  bi  d 

Greal    Lakes,   111 »604 

— Wheeling    <\     Lake    Erie    bridge    span 

.1  of!'  pier  by   barge '1441 

— Yamhill      River      timber     combination 

bridge    (all M436 

W,  w      Pumping  to  ii'.    i 'i 

qulcki  and  573 

i.i  in)  ie\  .mil      i    ,    i  adlng 

i  ii  I  ion *  191 

mi    760 

British    bil  '"■.  .i-      LCI  el.  in 

British     Museum.     New     wing (n)     127'', 

Br... lie.  n    i       Sliver  Lake   reservoir,  .  ,  ,*279 
Brooklyn   bridg  >  recon  a)  813 

Brown.   B,   S,     Concrete   Boor  test 485 

Brown,  ii    i:      lutoclavi    tesl 

Brown,   II     I-'.      Slue  lor  streets    .       'Ins.    lull 
Riv.    wall    -  •  *951 
Bl  i  .in     r     \       i  'osl  ! 

mi    70S 

Ity   for  pumping.  .  1016 

Clam  shell,   Broalus'    -  »792 


I'AGE 

Bio  Mil-   L.  &  P.  Co.  valuation (n)    1336 

Buel,   A.    W.     Bridge  design 688 

Buenos  Aires  and  some  minor  Argentine 

ports.     Lavis *224 

Buffalo  commission-plan  charter in)    049 

Buffalo  water-supply  disinfection.  ...  (n)    375 

BUILDINGS 

See  also  "Accidents." 

— Armory  arch  erection,  Kingsbridge 
•163,   »1339,    (n)    1204,  Errata.,  (ni 

1435 

— Cedar  Rapids — Stark-Lyman  Bldg.  col- 
lapse *96,  Paying  for  concrete  ac- 
cording to  strength 95 

— Church  spire  frame,  Montclair,  resisted 

fire *793,    (n)    936 

— Concrete    building,    Ford    Motor   Co.'s, 

Chicago,  Special  Features *600 

— Concrete  building,  Gray  &  Davis,  of 
Cambridge,  Temperature  measure- 
ments  *606,    (erratum)    693 

— Concrete     building,     Razing     one-story, 

Baltimore.    Lathrop *1026 

— Cooling  walls — Indian  plan (in    326 

— Coikscrew-shaped  building.  52s0-ft.(ui  1435 

— Equitable  Building  steel  erection  .  *912. 

mi    1203 

— Erection,  Shop  methods  which  expedite 

field.      Knapp *232 

— Factory  timber  dry  rot.      Hoxie *236 

— Factory   timber   specifications — Hoxie's 

report.     Ed 741 

— Field  Museum  plaster  repair (n)    683 

— Fireproof  building.  Service  fire  test  of, 
Amoskeag  Savings  Bank.  Manchester, 
N.  H.  *537,  Difficult  foundation 
work.      Bowen *1126 

— Fire-resistant    construction.  .1091,    (n)    642 

—  Floor.  Concrete,  tests.     Brown,  Slater.    485 
— Floor     patent     decision,     "Mushroom". 

(ni    329 
— Footings  already  in  place,  Reinforcing. 

Galveston  Cotton   Compress   Co.'s.  .'1440 
— Foundation    piers    for    new    Mercantile 
Building.    Placing   before    demolition 
of   old "910 

—  Foundation   reconstruction  under  brick 

building.   Portland.  Freeman *1S4 

— Foundry      building      over     coal      mine. 

nton.      Stevenson 791 

— Framing    joint    tests.     Heavy    timber. 

Dewell   '. »593.   •666 

—  Hartford.  Proposed  new  code 51 

—  Hill    Building.   N.   Y*..   Steel  sash *844 

— I-beam  purlin  design.     Yetter 914 

—  Ins[ tions,   Multiple  and  overlapping.  1372 

— Lima  Loco.  Corp.'s  new  shops *1002 

— Lincoln  Memorial  foundations.    Harts. «inl9 
— McBride    Theater    balcony    truss    chord 

on  truck mi   "915 

— Morgan   Bldg..  N.  Y'..   foundations.     ...    *70 
— N.   Y.   Cy.  lew  building  .-ode    im    -.is. 
Buildings  height    bill    (n)    935,   Man- 
hattan   statistics in)    1115 

— Railway  Exchange  Bldg..  St.  Louis  con- 
struction    •1360,       1  La.  tyl."     con- 
Boors  *32 

—Sound  :      '  Watson. . .   261 

— Theat.-r  steel  frame  collapse.  Orpheum, 
N.      Y.      •34,      44.       Kremers      203, 

Ritchie   *689 

i  rame  condition *.4s 

Design  competition  at. . . . 
noitse.    Erecting    Paine    Furniture 
.  ,,        with  steel  i   ilumns  and  girder- 

. . .'568 
— Wellesley     College,     Fasi     .recti 
.i,ii...i  an        I  .mi.'      adm  i 

ding  ' •1Q18 

on  building  code (ni    1336 

Bulkheads.    Timber.   Cape   Henlopen *771 

;....  ,    Indian  -built    bridge *734 

Combined  pneumatic  and  fric- 
tion, for  terminal  tracks.  McDon- 
ald's     '1283 

Broad    St., 

station,     l'hila *H>14 

Bunnell.   S.   II.      Pittsburgh   refuse  plant. '980 

..•1116 

training  wall.  .  .*950 

Burrard    lul.-t    bridge *4o.2 

Busl     I       Contrai  tor's  surety  bonds. 800, 

Butler.  M,  J.     By  i.ll    McLeod *407 

Butte,    Anaconda    &    Pac.    electrification. 

•637,    *720.    M414 
Butts.   II,    1".      Fontaine  crossing  fr... 

;>'-" 


Cable       P  bore 

Perkins.*1359 

, 

.•842 

...ii  111  Ohio 

K.atillg ".WO 

Cables     Oci  an,  I  i    ; '"'    s4" 

lib marine.    Wireless   ys  ,  .  in)    993 

Cablewav.   Arrowrock   dam.   Moving  loco 

........ *721 

,i  lib  transfei 
form,  concrete  bridge  building.  Pitts 

Cablewm      Niagara    whirlpool,   proposed.  ."221 

Caernavon  levee  slip.     Sherrlll      '353 

caisson    a     Idi  at,    vi   mphl     b  Id  •■  ,    BIS 


1'AGE 

CaissoD,  Floating,  for  capping  subaqueous 

piles.     Taylor   »900 

Caissons,  Amoskeag   Hank   foundation ..  »1126 

Caissons.  Deep,   Nile  bridge (n)   393 

Caissons,   Morgan  Bldg.  foundation *70 

Calgary   municipal  projects.     Craig 847 

Calif,  county  highway  project.  ...... (nj    sa:>, 

Calif,   metropolitan  water  district. .  (ni    1335 
Calif..  Oiled  macadam  pavements.  .  (ns)    1069 
Calif.,  Southern,  floods  *5S0,  »581.   ♦774. 
•1209,    1323,    Recuperating,    M.    Am. 

Soc.  C.  E.  691 (ns)   328,  487, 

T04,   705,   935,  993 
Calumet  drainage  canal.     See  "Chicago." 
Cambridge.  Mass..  pavement.     Hastings.*1130 

Cameron  septic  tank  patents in)      56 

Camp  arrangements,  N.,  C.  &  St.  L.  llv., 

(n)    574 
Camp.  Contractors'.  Quebec  bridge.    Jost.*498 
Canada.     Transcontinental     Ry. — Experi- 
ment in  Govt,   railway  construction 

472,   \V.  T.   M 747.    (ns)    432,   435 

Canadian   boundary  water  pollution.!;.":,.   274 

Canadian  city  planning 1266 

Canadian  Govt,  expenditures  on  railways 

and  canals t  u  i    825 

Canadian    &    International    Good    Roads 

Congress 1285 

Canadian     Northern    Rv.    extension     (n) 
104,     Retaining    wall    *298,     Bridge, 

Kamloops .  «460 

Canadian  Pac.  Rogers  Pass  tunnel  *718, 

.St.    Lawrence    bridge *728 

Canadian  ry.  casualties  in  1913 (m    328 

Canadian  Soc.  Civil  Engineers.  2S3,  326,    *72S 

— Pres.  Butler.     By  C.  H.  McLeod «4u7 

— Late  Pres.  Peterson '757 

Canadian  tariff,  structural  steel (n)    868 

CANALS 

— Boats,  Air  propellers  for... 1311.    (nl    1336 
— Cape  Cod  canal.     Verplanck — Excavat- 
ing   methods    and    equipment     *389, 
Hydrographic  survey  methods,  chan- 
nel excavation ' •1426. 

— Chicago  drainage  canal 421,  695, 

10:. 7.    hi      519 
-     sag  drainage  canal  slides.  .  .  .  M214 
— Lockage,       Hydraulics      of — Effect      of 

boat       Chittenden »527 

—Manchester  ship  canal (ns.   615,  727 

— N.    Y.    barge   canal   terminal   estimates 
252,  Siphon  spillways  on  G;»ns  Falls 

feeder.  Stickney »338,    .nl    488 

—  N.  Y.  State  traffic  in  1913 n  i    375 

— Panama  : 

Commission.   Honors  to 1137 

Conci  on  en.  yd.  . .  r     1049 

Concrete  til"  blocks (n)       5 

and   as  built.  .  .  .  1_'..7 
Dredges,   Large  dipper. .  .»543,   (ns) 

70s.   1158 
Emplr.-   suspension   bridge.   Dismant- 
ling  (n)    1221 

Excavation  reports (nsi   275 

435,  759,  si  3 
Explosion,  Magazine.  In  Zone..  In)  1158 
"Gall lard   Cut'1    .<  ulehra  Cut.)  .  ( i. 

protective  chains (nl    B13 

255,  576    • 

railway  const.     W.  T.   M 747 

Decade  of (nj 

'mi'  r.t  men's,  clert  •'.  etc., 

i      l     '       N      174.  C 
•  .  ullough  803, 

A.   P    C.  975.   W.  I:    W 1210 

Lock-control   board  operated (n)    1222 

Lock    gate*,    '  laim    for 

606,  ■  '•  i  7m 
I."  Omol  Ivi  'I  owing,       for      locks. 

to    traffic (n  i    1150 

Rail  and  r.,.l  bendei  ,  (ns)    '1810 

I     .- 

>n   begun (n)    l  150 

Ton  i 

92 
el,    Flexible    rail 
• 
•  anal  and  th 
•iti 

'.:.l      ...minis 

nl    r.'7n 

I  I 

— Saul' 

•    power   devi 

I. .    609 
White     746 

— vwiland  canal  irate  nrcldenta  (ns)  1040 

I 

••iC.u 

i. .   61  I 

•771 

■' 

r»r  dump 
for    dumi 

■ 

«nr.     Mli>       I 
<pnr.l       I      I 

1211 
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Carpenter,  D.  E.  Greeley  Poudre  irriga- 
tion    project 977 

Carpenter,  11.  Lnwatering  equipment  for 
pressure    tuuuels    of    Catskill    aque- 

dui  i     »1244 

Carpenter,   R.   C.    Pulverized  coal..*415,  422 

Cars,    Armored,   in   Mexico (u)    1276 

Cars.    Dump   and   spreader,    L.  &   N *290 

Cars.    Freight,    Painting 1431 

Cars.  Multrple-hody  dump,  Conn.  Rv *24i 

Cars.    Steel   box.    P.    R.  R *355 

Cars,   Steel,   Use  of.     Sague -.4 

Casting,  Large  manganese-bronze  valve.  *1001 
Catskill   aqueduct.      See   "Aqueduct." 
Cave-ins.         See      "Earthslides,"       "Acci- 
dents." 

Cedar    Rapids    municipal    dam (n)      56 

Cellar    excavation    with    power    scraper. 

(n)    *1310 
Cement.      See  also   "Concrete." 
Cement   company    concession,    India.,  in)   990 
Cement   containing   a   high  p.  c.   of   niag- 

uesia.       Bates    484 

Cement  grout  injection  into  water-bear- 
ing fissures,  Catskill  aqueduct. 
Donaldson  321,  426,  Dam  founda- 
tion,   Jeukins 633 

Cement    mortar   joint    collar,    etc.    *1012, 

1138,    1261 
Cement.    Portland,   Lehigh   dist. — Produc- 
tion   and    price    diagram in)    *574 

Cement.    Portland,    production mi.    218 

Cement    sieve    standardization.      Stratton   310 
Cement  test.  Autoclave,  Forces  pat.  42ti. 

Brown 528 

Census — .Municipal  elec.  stations   (n 

Telephone  industry  (n)  710,  Wire- 
less telegraphs  mi  840,  Ocean 
cables  (nj  843,  Central  elec.  sta- 
tions (n)  848.  Elec.  iys.  iui  961, 
Population  mj  1050,  City  vs.  country 
1137,  Death  rate  (n)  1252,  City 
officials'     salaries     (n)      1417,     Land 

telegraphs    m)    1419 

Cesspool  and  septic  tank.      Duling *305 

Ceylon-India    viaduct *998 

Chain.     Compensating,     adjustments     for 

short    lengths.      Claxton 1021 

Chain,   Surveyor's.   Mystery  of.    Kirby .  .  *13o9 
Chains.    Panama    gate    protective.  ...  in)    813 

Chapin's  automatic  beadzate *502 

Chapman,  C.  M.  Testing  sand.*306,  *554,  804 

(barks    River    basin    fish in      1276 

Charles,  W.  N.  Removing  and  washing 
sand     from      sewage     grit    chamber. 

New    Bedford »886 

Charlotte,    N.    C,    bituminous    pavements. 

Lea     »1174 

Chart.    Professional    experience *179 

Chase,  C.  P.  Sewerage  by  trenching  ma- 
chines     *1420 

Chottanooga      bridge      competition      313, 

Morrison,    R.    A.    C.    476.    (ns)    541,  813 
Cheap  but  costly  municipal  engineering.  .    252 

Check  valves.  Testing.     Ackermau '1135 

Chemical     power     transmission.       Roeber 

.in    1376 

CHICAGO,    ILL. 

-  Asphall    pavements  cheaper (n)    1158 

.■•■    canal    report i  n  >   519 

—  Elevated    railway   platform    shelters.  ..  *968 

—  Elevated    railway    proposal in)      56 

— Engineering  work  during  1014 — YVater- 

woi  I  ewers,  drain- 

age canal,    track   elevation,    railways, 

parks    1297 

ring  w.,rk  for   1914 (n)    868 

i  posal     plan  I  d    i     I2S    6 1  i 

!         ads     construction    in    outlying 

»12 

Mime   pal    i  n  i    1450 

— Milwaukee    .\\.-     viaduct •ll.s.'t 



station   rebuilding,   commission,   etc., 

.1    .     164     r60    36'     L335 

-  Sag  drainage  canal  slides »1214 

121,   l  ;ii i 

dram  |  .i  i     197,    In    iin.  i  Ion 

suit    [n)   1158 

ligation  board.  ... 
pose  rater    i  apply 

■  ii      plant,      Morton 

...    1386 

ii  i    190 

—Subways    217, 

Watci  ,i  ,.      i 

.lit" 

•676 
planl  .  18 

'    i.    is.    .  .      •  1024 

.  ii  i   871,  Train  di  rnllmcnl    (n)    i 

In  .  .... 

'      '        '     I 

(n)    1221 

;     i     ■.,• 
i 

:n 

umpi  tltlon 

■ 

I    .  Ii  I      ISH 
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Chimney    design.     Built  in     brick,    Jensen 

*.jii4.    Wind   pressures,    Minds • 

Chimney,    Reinforced  concrete,    S.    F • 

■  ■  v  s.    Brick.      i  ratman    ...  559    i  n» 
china     Nanking   walls  to   be   torn   down, 

in.    :•_■. 

Chinese   engineers   for    I  blnese    rys 25 31 

and   famine  prevention  pro- 
ject     372,      024.      Engineering     com 

mission    *1272,    (n)    1223)1  I 

Chittenden.    II.    M.   Canal    lockage *527t 

Chloride     of    lime     explosion,     Cleveland. 

(n)    13851 
Chlorine     plant.     Liquid.     Bound     Brook. 

Potts    '1036,    Tiernan *1038 

Choctaw,      Okla.      &      Gulf      cross  section 

calculations     '  1303 

Chords,    Approximate    long .".7". 

(erratum  i    676 
Church.    S.    R.    European    wood    paving. 

268.    27H 
Church    spire    frame.    Montclair,    resisted 

lire    "703,   (n)936 

Cincinnati  sewerage  plan  report 1216m 

— Storm    sewer    design *42.8 

— Water-main    break mi    2,5! 

— Water-supply      purity      and       typhoid. 

Ellms    239 

Circularizing    fraud    alleged (n)   435 

City.      See  also  "Municipal." 

City    charters.     Simplified,    N.    Y.    State. 

mi    936 
City    engineer,    Birmingham,    dropped   91, 

City    engineer.    Savannah.    Ga (n)    992 

City  engineer's  office  methods,  St.  Paul. 1427 
City  manager.  Big  Rapids,  Mkh....(n)  1386 
City  manager  charter.  Olean,  N.  Y...(n)  927 
City    manager.    Dayton,    O...*101,    630,    925 

City    manager.    Inglewood.    Calif 158 

City      manager      plan      of      government, 

Abilene,    Kan.    Riddle 325, 

831,   *1007,    (in    789 
City    managership.    Titusville.    Pa.,    filled 

by  city  engineer.     Bradley 921 

City    officials'    salaries (n)    1417 

CITY    PLANNING 

— Australian  capital  prize  design.  ...  i  n  i  759 
— Birmingham,  Eng..  conventions.  ...  (n)360 
— Borough    engineer's    plan-filing    system. 

Peck   »564 

— Competition,  Throop  College,  Calif. (n)  1158 
— Dublin.  Ireland,  plan  competition.  ..  u  i    588 

— Kinkaid.    111.,   industrial   town *.S9 

— Langloth — Am.  Zinc  &  Chem.  Co.'s  in- 
dustrial   town i  ii  i    891 

— National     Conference.     City      Planing 

Toronto    1266,   1324.    1326,   1332 

— Phila.  exhibit,  Leipzig,  won  medal,  in  i  68 
— Progress,  city  planning,  various  cities  : 

excess    condemnation.      Shurtleff.  . . .  1324 
- — Richmond,    Calif.,    competition    awards. 

1431,    "1442,    mi    813 
— Torrance,      Calif. — Office     methods      in 
planning    and     building     new     town. 

Duling   188 

Cities.   Provision  for  future  rapid  transit 

in.      Davies   1332 

City  vs.  country 1137 

Civic   Forum   medal,   Goethals *585 

Civil  Engineers.     See  "American,"  "Engi- 
neers." 
Civil     service     exam,     for     Junior     Civil 
Engineer,        Interstate        Commer.  •■■ 

('..mm 1362 

Civil    service   exams,   for  structural    engi- 
neers.   Interstate    Commerce    Comm.. 

mi    867 
Civil   service  laws  in   practical  operation. 

Ohio    1031 

Civil    service,    N.    Y..    and    highway   engi- 

i is    352,   423.    mi    1050 

Civil     serviee,      N.      Y.,     exam. — Problem, 

•467,    mis  i    •57:'..    684 

-Asst.   civil   engin ■ •488 

— Highway  const,  supt.  "Subscriber"....  527 

Pub    Service  Co [lesion   designer....  961 

Clam-shell    bucket,    Brosius' *702 

.  lamp      Bridge  cable,  slipped *773 

Clark,    C,    r.    Jr.      Using    engineers'    ln- 

stiu its  075.    P.    U.K.    bridge  ere. 

t »1800 

Clark,    li     w       Fertilising    ralue,    sew 

'069 

Clark,  O.    Gravel  measurement -166 

n.      ii.       Compensatlng-chaln 

i.i .n  i in.  nl ,    for   short    lengths 102J 

t  teal        Mam •1024 

limits,    Brit,    and    Am.    railings. 

Longrldge   (n)    1288 

CLHVE1   \M>.   it. 

1         |.n  i       .  "in  rani    Tei  I  I 

.  per,    M.n  ing •1179 

rlor   bridge ■  '  1 18 

l-cenl      i  in   002 

I. Illlil.nl     .u.l      Hi,       B  111.   Il      \l  reeked      Steel 

viaduct        Drayer       •  1269 

Motor  on    lei tomplated (n)   811 

siie.t   Improvement,   Paying  for 1312 

I  nl-.  i   .  i,i   train 

bed  

t  ni. mi  ■  tatlon,  New        (n)   769 

Watci  .....     .in   985 

I'ui.  Drayor   .176,   201, 

174,  578,    7  15 
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Cleveland    Short    Line's    protection    pier 

for  undercrossing   "1172 

Clients.    Safeguarding.      Oinniauney    948, 

Lewis    1089 

Clinker  disposal.  S.  F.  garbage  incin- 
erator     *116 

Clinton.  la.,  level  brick  paving *24S 

Clutz.  F.  II.      Engineers'   compensation..    743 
Coal    ashes,    Investigation    of    puzzolanic 

nature  of.   Univ.  Vermont 1334 

Coal  fields.  Submarine,  Cape  Breton.,  (n)    611 

Coal  legislation  and  conservation 1-39 

Coal  mine.     See  also  "Mine." 

Coal  mine  accidents.  Fatal (ni      13 

Coal  mine  bore  hole,  L.  V.,  Cable  sus- 
pended in.     Perkins *1359 

Coal  mine  explosion.  Alberta (n)    1449 

Coal   mine,    Scranton,   Founding   building 

over.      Stevenson 791 

Coal  mine  tipples.     Allen 905 

Coal      mines     steam     station,      Virginian 

Power  Co.'s "1378 

Coal  pier.   N.   &  W.,   Lambert   l'oiut.   Va. 

Wiltsee    *S92 

Coal  pile,   Irregular,  Surveying.     Bartou.    908 
Coal,  Powdered,  fuel — A.  S.  M.  E.  paper.  144S 
Coal,    Pulverized,    fuel  ;    tests    by    Kranz, 
Wolfe,   Walker  and   Snow,  etc..   Car- 
penter  *415.   Lima   Loco.   Wks.  data, 

etc.,  Quigley  417,  Ed 422 

Coal  seams,  Shovels  for  stripping.  .  *722. 

SOO,  974 

Coal  unloaders.  Erecting *233 

Coal,     Use     of     low-grade,     Lehigh     Nav. 

power  station *1092 

Coal    workings,    Land    subsidences    over, 

93.  (ns)  328.  704 
Coal  yard  decision.  Municipal.  Me..(n)  865 
Coaling    station    report,     Internatl.    Ry. 

Fuel    Asso 1253 

Coalport  It.  R.  removal (n)   1305 

COAST   EROSION   AND  PROTECTION 

See  also  "Rivers,"  "Levee,"  etc. 
— Asburv    Park   timber  groins.     Higgins, 

*S32.  849 
— Atlantic   Cy.   beach    erosion   and   shore 

protection.     Golder *1190 

— Holland,  Protection  against  inundation 

in.      Hoeker «1352 

— Protection  works.  Coast 135 

— Rangoon  River  training  wall *950 

— Sea  wall,  Manhattan  Beach *337 

— Sea  wall.  New  Orleans '1411 

— Sea  wall,  Reiuforced-concrete  sheet 
pile.   Bay  St.  Louis.   Miss.   *292.    tin 

Norfolk )    Dornin *853 

— Shark    Kiver    Inlet,    N.    J.,    reinforced- 

concrete  jetties.      Lufburrow *1131 

— Shore  protection  on  steeply  sloping 
foreshores  ;   Sea  Gate,  Coney  Island. 

Marchand    1314 

— Shore  protection,  Seabright.     Elliott..    853 
— Storm  damage  to   shore   lines.   Preven- 
tion of.   France,  Holland.     Welcker.»168 
— Storm,     Seabright.    N.    J.,    etc.     *H>2. 

Broken  bulkheads,  etc *1G8.   tm    435 

— Timber    bulkheads    and    groins.    Cape 

Henlopen    *771 

Coatesville  waterworks  dam  *461.  Con- 
crete filter  chamber *673 

Coffer-dam      failure.      Sheet-pile,      South 

Norwalk    «1218 

Coffer-dam   work.   Minneapolis 535 

goffer-dam,   Lock  No.  19.  Ohio  River.  ..  .*238 

Cohasset  iron-removal  plant 458 

Coleman.   F.  C.     Ganges  bridge *118 

Collapsible   Block   Co.'s  derrick *1192 

Collision    piers    for    bridges    *1139.    For 

railway   undercrossing *1172 

Columbus   sewage   oxidation   experiments. 

Hoover,   McGuire 1187 

Columbus  sewage  treatment  plant  lea- 
s' ns      Herlng 503 

Column      failure — Concrete      fireproofing 

stripped  off.     Auten '250 

Column  tests,  Am.  Concrete  Inst....(n) 

276,   486 
Columns.     Concrete,     Economical    design. 

Worcester    94 

Columns,   Concrete.   Tests.      Eldredge....    272 
Columns.      Concrete,      Various      building 

cedes  —  Diagrams    *434 

Columns.       .Mill-building.      Capacity      of 

crane  run  flanges  of     Owen's  table..   900 
Comey.  A.  ('..  city  planning  award  to.    •!  112 

hin.   See  also  "i  'ity  manager,"  etc. 
Commission     engineers    or    engineer  com- 
missioners?        311 

Commission  government   for  Alaska,  (n)    1276 
Commission  plan  charter.  Buffalo.  ...  i  n  i    '.no 
atlon,   Australian   engineers',  (n)   286 
Compensat  Ion     Boi  I  on      engineers'      Bal 

arlea (ns)    589,  1220 

<" < > ■  1 1 J i ■  ■  1 1  . : 1 1  i > , 1 1      i  ..mi     Kneli rs'  schedule  430 

.  atlon,      Engli ring     graduates'. 

Sn.il  h Mil 

Compensation.    Engineers'-    A.    S.    ("'.     E. 

•166,    199       citizen    Hingis ■"    315, 

Ass,,  .\  s.  c  i:  126,  Purvey  '688 
Clutz  7  1.-..  McCullough  so::.  \l  W. 
F    977.    I  Lawyer's   standpoint  i    Pal 

entee     1033.     il'nlialai d     salaries) 

stiles  mi   tuns,  Puller 1868 

— Instrument  men's,  clerks'  and  en- 
gineers'. Panama,  E.  A.  V.  ,lr  I"  I. 
C.  i:  .  n  m  C  808,  v  i'  C  '.'7.-.. 
w    B    w rjlo 
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Pace 

Compensation,     Mass.     bookkeepers'     and 

sanitary    engineers' 685 

Compensation,   Mass.   engineers' ini    1191 

Compensation — Oakland   city  engineering 

fees    899 

Compensation,     olficials.     various     cities, 

till    1417 

Competition.  Engineering.  See  "Engin- 
eering." 

Compressed  air.     See  "Air." 

Compression    members,    Long.    Safe    loads 

on.     Godfrey  ef  al »396,  328,   1423 

Computations,  Engineering.  Indexing  and 

tiling.      Gregory *78 

Computing  devices.  See  also  "Slide 
rule."  "Navigator."  "Meridiograph," 
"Tide-gage,"  "Indicator,"  "Producto- 
grapli."  "Extensometer,"  etc.,  "Sur- 
veys," etc. 

Computing      devices      for      astronomical 

problems.      Ross 530 

CONCRETE 

See  also  "Cement." 
— American  Concrete  Inst,  convention — 
Cement  containing  a  high  p.  c.  of 
magnesia,  Bates  ;  Extensometer  tests 
on  girderless  floor  systems.  Brown. 
Slater ;  Test  comm.  report ;  tile, 
stucco,  roads,  etc.  484,  Bridge  and 
culvert  reeommemlatinns  481.  Tests 
of  columns  (n)  276.  4sG,  Road  re- 
inforcement (n)  496,  Tests  of  over- 
wet  concrete    *587 

— Arch,  Langwies.  Switzerland.  Sehuerch'OOS 
— Arch,    Poorly   constructed,    Philippines, 

(ui    102S 
— Beams.    Reinforced.    Interna]    stresses 
applied     to.     Gilchrist     *547,     *623, 
•659,      Improving     design,      Godfrey 

921,  Green »977 

— Block  mfr.  for  river  mattresses,  Japan. 

Okazaki    *1404 

— Bridge  building,  Beaver,  Penn. — Fixed 
cableway  used  with  transfer  plat- 
form     1422 

— Bridge.    Concrete    arch,    Murray    Ave., 

Pittsburgh   *429.   Haight's  Run *322 

— Bridge  desigus.  James  River *170 

— Bridge,    Detroit-Superior.    Cleveland — 

Concrete  and  steel  arches *1348 

— Bridge,  Girder  and  slab,  with  pre-cast 

members.    Miles   River *296 

— Bridge,   Mayo,   Richmond.     Boiling.  ..  *1066 

— Bridge  pier.  Dynamiting (n)    1202 

— Bridge.    Reinforced  concrete   truss,    Las 

Vegas.  X.  M.  Morrison »1232 

— Bridge  span.   Concrete  and  steel,   over 

L.  I.  R.  R..  Tearing  down »678 

— Bridge  surfaces.  Conn.  Ave..  Wash....  6S1 
— Bridge  test.  111.,  highway.  Abrams  (n)  5 
— Bridge.  Warrington,   temporary  hinges, 

(n)    *572 

—Bridges.   Highway.   L.  &  X *2SS 

— Building.  Concrete,  Gray  &  Davis,  of 
Cambridge.  Temperature  measure- 
ments :    contraction    and    expansion 

•606,   Erratum 693 

— Building  footings  already  in  place,  Re- 
inforcing.   Galveston *144i> 

— Building.  One-story.  Razing.  Baltimore. 

Lathrop    *ln26 

— Can.  Soc.  Civil  Engineers'  report 326 

— Catskill    aqueduct    Venturi    meters.  ...  *857 
■ — Cedar  Rapids — Stark-Lyman   BIdg.  col- 
lapse        *96 

— Chimney.  San  Francisco  incinerator ...  *113 

— Chimney.   85-ft.,   St.   Louis (n)    488 

— Colliery  shaft  lining.  Belgium.  ...  (ni  1115 
— Column.    Fireproofing    stripped    from  .  .  *250 

— Columns.  Tests  of.     Eldredge 272 

— Columns,  various  building  codes — Dia- 
grams     *434 

— Conduit.  Atlantic  Cy.  drainage *662 

— Conduit.      Reinforced-eoncrete,      repair 

under  levee.     Hudson 1 134 

—Curb  guard.  Clip-Bar (n)    "1:>7 

— Dam  failure.  Stony  River.  ..  .199,  2112. 

•204.  211.  ::i7.  ::7i.  .".21; 
— Dam.   Hollow  concrete.  Coatesville.  ...  *401 

—Dam.   Lost   River.      Patch *962 

— Drain  tile  Investigation,  alkali  regions.  480 
— Economical  concrete  design.     Godfrey, 

Worcester    94 

— Fence    posts.    Concrete,    on    San    Pedro, 

Los  Angeles  &  Salt  Lake 932 

Kiiiei-  chamber,   Coatesville,   Penn....*678 

—  Kilter  roof  failure.  Belmont *142.   32" 

Floor     construction.      "Klorelyle"      con- 
crete,  Kv.   Exchange  BIdg  .   St.   Louis. 

•32,    M360 
■ — Floor    pniont    decision.    "Mushroom," 

1  n i   829 
-Floors,   Girderless  concrete.  Paine  Fur- 
niture   warehouse.      Sheridan *568 

-Font  pod  rouse     viaduct *107 

— Ford     Motor     Co.'s     building.     Chicago. 

Si features '600 

Havana    steamship   piers '1397.  1431 

— Inst,  civil  Engineers'  report (ni  868 

— Jetties.    Shark    River    Inlet '1131 

— Kensico  dam.    Making   concrete   blocks 

for         Smith      •lo'-'ii.      Porous      I, lock 

drainage     mi     916.     Masonry     con 

struelloii.    mixing,    el,-..    Smith.  *110B. 

1  11  1    1  27''. 
- — League    Isl.       Park.    Pliila „    consulting 

engineers'    report    '682 
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CONCRE 1  1 

— Lime — Effect      on      volume.         Spack- 

mau      1  11  i  39? 

— Luten   patents.   Conference  on (u)  329 

—  Milwaukee  intake  tunnel,  etc *1364 

— Mixer.     The    small 575 

— Mixing.  Lake  Spanieling  dam.     Baum  .  .  47 

— Montreal    water   conduit   failure I. 

•100.  21."..    T.i'iii,    mi    218 
— Natatorium,  Municipal,  San  Jos6..(n)  1401 

— Oil    drainage    pit,    Locomotive *1125 

— Oilproof    concrete.      Jeffrey (111      21 

— Ore  bins.   Circular  concrete.      Sayre..*1234 

— Over-confidence   in   concrete 312 

— Panama   job,   Large (n)    1049 

— Patent    case   testimony.      Patentee. ..  .1033 
— Pavements.   Bituminous-surfaced.   Jack- 
sonville    1  n  1    992 

— Paying   for   concrete   according    to    its 

strength.      Barnett,   Conklin.    Arend.      95 
— Pedestals.  Concreting.  Otis  steel  plant, 

»Ki2:'..    ini    1090 
— Phila.   pier   designs:    pile    bids,    etc.. "1212 
— Pile,     New     type     of — Lake     Erie     & 
Eastern  Ry.'s  "Simplex"  and  Ridley's 

•12S2.    Stewart *1412 

— Pile,    Precast — Havana    piers .. *1399,   1431 
— Pile — Strength  of  band  and  spiral  hoop- 
ing     in)    »1202 

■ — Poles'    failure    in    blizzard    *587.    *928. 

Coombs    108S 

— Protection      pier      for      undercrossing. 

Cleveland    Short   Line *1172 

— Providence    tunnel    work *7S0 

— Quay    walls,    Nantes,    France *292 

— Railway     Exchange    BIdg.,     St.     Louis. 

concreting  plant,  etc *32.   *1360 

— Reinforcement.  Patented  Soffit — Mitch- 
ell-Tappau    caging    for    beams    and 

columns    *190 

— Reinforcing  rod  bender.  Panama.  .  (n)*1310 
— Reservoir    wall.    Providentially    stable. 

Durham    *403 

— Reservoirs,  Reinforced-eoncrete  cov- 
ered,   La   Crosse *28 

— Retaining  wall,  pedestal  construction. 
Can.     Nor.    street,    crossing.       Kauf- 

mann    *298 

— Road,   Concrete.   La    Salle.      Hunter.  .      419 

— Road  construction.  Conn.   State *1345 

— Road  cross-section  recommended.  Iowa.*825 
— Road   specifications,    Booklet   on..(nt    115S 
— Roads.       Concerning       concrete       366, 
National    conference   431.   433.    *443, 

(n)    332 
■ — Roads   for    N.    Y.      742,    752.    Highway 

Comm.'s    new    specifications *954 

— St.    Louis    Rocky    Branch    sewer    with 

siphon — Construction;    cost    data...*834 

— Sand   selection.    Booklet   on (n)   979 

— Sand  testing — Westinghouse.  Church, 
Kerr  A.  Co.  practice.    Chapman  *306, 

*334.  805,   Montgomery 804 

—Sand    tests.    Univ.    of    111 (n)    704 

— Sand    voids.     Table    giving,    based    on 

weight.       Wbinerv     572 

—Sauerkraut.    Effect    of    1  inq.) 371 

— Sault  Ste.  Marie  lock:  steel  forms 
for  walls:  collapsible  wood  forms 
for  culverts;    concrete  poles,   ete....*S79 

— Sea  wall.  New  Orleans *1411 

— Sea  wall.  Reinforced-eoncrete  sheet- 
pile.  Bay  St.  Louis  *292.  (In  Nor- 
folk )     Dornin »853 

— Sea  water.  Aberthaw  tests  on  be- 
havior   of   concrete   in (n)    1062 

— Sewer    pipe,    Kan.    Cy.    Wallace.  .347.   *959 

— Shelter  stations.    Pac.     Elec.    Ry *737 

— Stadium.  Concrete,  erection.  Brooklyn. *1150 
— Steelwork.     Concrete    encasement    of — 

Am.    Ry.    Eng.    Asso.    report 621 

— Tank    blocks.    Reinforced.    Hurst *736 

Tests.    Rocker    support    for *.">t>7 

— Tile   blocks.    Pauley's.    Panama.  ...  (ui        5 
— Tunnel-lining       car      with       pneumatic 

mixer  and  placer.  C,  B.  &  Q '676 

— Tunnel.  So.  Pac.  timbered.  Lining  with 

concrete.      Wade *1080 

— Viaduct.    Concrete.    Denver (ni    797 

— Viaduct,    Milwaukee   Ave..   Chicago.  ..  *1 183 
— Water  percentage    need, si       rests 430 

—  Wafer  tanks,  Gaya,   India mi    ln4S 

— Waterproofing    concrete in)    449 

Waterproofing  a   reservoir 1318 

-Weather  resistance  compared  with 
stone    (n)   418 

—  Wet    concrete   patent.    Noy's (111    485 

Wharf  construction  patents      Torrance  747 

— W?ood    post    deem     iii    concrete,    Port 

kind.  me.     Bio..,!  ♦•.Kir,,  Erratum. .  .1085 

Condemnation    decision,    Vermont ...  ( 11 1    1330 

Condemnation.    E\c.  ss 251,   1324 

Condensers,  Surface,   Phila  Elec  Co.'s.. *1258 

Collillllt  See         ills,.         "Wilier         I. 

"Pipe."        "Aqueduct,"        "Sewers," 
i  iralnage,"  etc. 

1 ! inn     1  'oner  1.      repair    under    levee. 

Hudson us-* 

Conduits.    Circular,    Cross-sectloner    for. 

Tl.l.l *680 

Conklin.    C.    1>..    Jr.      Paying    for    con- 

95 

Conley    spring  rail    frog *1408 

.1  supervision   1219. 
lllghwav      organisation     and     work. 

•1842.    1371 
conn    Ave..  Wash.,  bridge,  Concrete  sur- 

681 
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Conn.    Co.'s    dump    cars *247 

Conn.   Power  Co.'s  plant 430 

Conn.   Sou.   Civil   Engineers'   meeting  429, 

Recommended  fee  schedule 430 

Connell,  TV.  H.    Phila.  road  treatment...      42 
Conservancy     bill.    Ohio    312,    322.    531, 

ins i    4ST,    760,    867,    036,    1451 
Conservation    wounded    in    house    of    its 

friends     1259 

Consolidated    Gas.    E.    L.    &    P.    Co..    Balto. — 
Various    work    »1026.    '1425.     (n)    »1429 

Contract    bidders — Fees    for    plans 735 

Contract  clause.  Alluring  but  light- 
weight— Guaranty,  Benham  692, 
Responsibility  of  architects,  engi- 
neers  and   contractors   under   Quebec 

law,     Surveyer 976 

Contract  system,   Conn,  highways *1344 

Contract  work,  N.  Y.,  Grand  Jury  pre- 
sentment     970.  971,  1383 

Contracting — Classification   of   pavements 

and    bidding    form.    Omaha 1292 

Contraction  of  concrete  roads *446 

Contractors'  bonding  companies.  Con- 
cerning—    Bush's    views.       Ed.    800, 

Towner,    Markwart 1033 

Contractors'    camp.    Que.    bridge.      Jost..*498 
Contractor's  claim  for  extra  allowance — 
Smith    Co.'s.    on    Mayo   bridge.    Rich- 
mond        924 

r..rs'   cost-keeping  system.    Brvan. 

565,    in)    798 
Contracts.  Supervising  execution  of  large 
percentage,     to    protect    clients'     in- 
terests.      Ommanney  048,   Lewis ....  1089 
rsion    table   for    hours   and   degrees. 

Bainbridge    916 

Conveyors,    Freight   handling 617 

Cooling   building  walls.   India    

Coombs,    R.    D.     Concrete    pole    loadings.  1088 
Cooper.    II.    I  .     Monument    to    A.    Noble, 

920,    1210,    1376 
use    of.    in    surveying    and 
laying  out  irrigation  tracts.     Logan. *738 
Core  sampling.  Somerset  dam.     Holmes.  *1236 
ad  'Mis..   365 

Correspondence,   Teaching  efficiency   by..   311 
Corrosioi  [ron  and  Bteel." 

Corrugated-iron  const  nento 

val     Irrigation.      Mills *174 

Corthen.     E.     L.       English     and 

688 

— Arrow  i  *12SS 

.  .      50 
—  Brick  and  mi  Bilder- 

975 
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Crane,    Locomotive,   and   pile-driver.   Con- 
vertible, Orton  &  Steinbrenner's.  . .  .  *374 
Crane,  Locomotive,  on  construction  work, 

Lake  Erie  &  Eastern (n)    *708 

Crane-run    flanges    of    mill-building    col- 
umns. Capacity  of — Owen's  table...    909 
Crane,     Special     traveling.     Laying     gas 

main  in  L.  I.  Cy.  with *183 

Crane,    100-ton    electric    wrecking,    N.    Y. 

Cent »1099 

Cranes,   Electric  freight,  Australia *61i 

Crater  Lake,   Ore *368 

Creosote.     See  also  "Timber,"   "Wood." 
Creosoted    piling,    Galveston    Bay    bridge. 

Ridgway   *1176 

Creosoted    wood-block    paving.      Manley, 

268,   270 
Creosoting  wooden  blocks  in  vertical  cyl- 
inders.  Card-McArdle   patent 343 

Cresson,    B.    F.      Hudson    Riv.    dredging 

needed    1314 

Crib,   Milwaukee  water-intake *1365 

Cross-seetioner      for      circular      conduit. 

Tidd    *680 

Crossing,         Alexander        continuous-rail 
•497.   Fontaine  frog  and  locomotive. 

Butts    923 

Cruger,   J.  H.     Submarine  pipe-laying.  .  .1376 
Culverts,    Corrugated-iron,   for  protecting 

pipe  crossings.     Marshall *1209 

Culverts,    Highway — Am.    Concrete    Inst. 

comm.   recommendations 481 

Culverts,    Lock,    Sault    Ste.    Marie    «515. 

Concreting  them *S81 

Culverts,  Louisville  &  Nashville.  ...  *452, 

*454,   "456 
Culverts.  Street  drainage,  Inglewood . . . .  *520 

Cummings.  R.  A.     Bridge  design *171 

Curaray.  Ferrocarril  al *1053 

Curb,  Concrete,  guard.  Clip-Bar (n)    *197 

Curb  inlet.  Simple.  Carlinville *400 

Current   meter.      See  also   "Water   flow," 

"Water  meter." 
Current   meter  investigation.      Rumpf..»1083 
Current  meters  for  large  pipes.     Heron.  *1302 
Curtis.      F.     W.        Interchanging     bridge 

spans    *439 

Curve-intersection    problem.      Rees    *467, 

Allen  et  >il Ins,   -57::.  684 

Curve  studies.   Mass.   N.  Y.  streams *903 

D 

Dallas,  Tex.,   union  station *1415 

DAMS 

— Arrow  mi  I;     dam.     Moving     locom< 

•721,    I  'aul •1286 

Boulder  Creek  il 1  damage *1444 

municipal  dam (n)      56 

— Coatesville     water-works    hollow    con 

*461 

i  dam  corners,  I  iuling, 

i mi        ln28 
er  dam    failure.    Sheet-pile,     South 

Norwalk    

State  supervision 1210 

Marshall ....  '1264 
o.   i  'i  riou     place (n)   588 

oir.    Flab,    dam    fail- 

I 1274 

ai  ragi  .  I  Euphrates 

[lor  ■                          dam  (allure.     Hin. 
derlider  '828 

47 

a  i. hi  i ,  Smll  ii  '  t  56    I  tea  i  b  i  Ion  and 
Smith   '763.   Mak 

'        I      I:        -I'll.,. 

in     I      116,    1276 
— Keokul    ■  pi    i'i 

|  i  dam. 

*!>62 

Emerg 

■   i    , 

ii  i    642 

.  »287 

I 

II, 

•  I  270 

I'ulp         I'aper   (  (n) 

illow 

' 

■ 
i  n  tor 

>ii|'bl 

l  . 

np 
poll nl 
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Davis,   E.   C.      Driving  intake  tunnel,   St. 

Louis    *  1 05 

Davis,  K.  C.     Pavement  failure. ... '260, 

(n)  57, 
Day-labor  system  in  public  works.  ..  .45,  911 
Dayton  City  Manager,  etc.... 'lol,   630,  02 

De  Land  too  small  for  sewers? 52h 

Death  rate,  U.  S in)    125' 

Dee  hydro-electric  plant *7  I 

Denver  concrete  viaduct   (n)   797,  Water- 
main    breaks 1381: 

Denver  &  Rio  Grande,  Eliminating  4  p.  c. 

grades    *5: 

— New  00-lb.  rail  section *6I 

Denver  &    Salt    Lake — Denver    municipal 

tunnel 222,    (ns)    149,   54 

Department     store,     Taylor,     Adding 


Stoi'i 


•07 


Depreciation  plan,  A.  S.  C.  E..26i 

636,   810,  84 
Derailment    accident,    Mobile    &    O.    365, 
Bridge    floors,    Austin    *579,    Causes 
of  derailments  of  tenders,  Wenzell..    571 
Derrick   boat.    Stone-handling,   Gt.   Lakes.*18< 
Derrick    booms,   etc.,    Safe   loads ;   design. 

Godfrey  et  al   *396,   Nichols.  .  .528.   142: 

Derrick    falls (ns)    705,    992,    115! 

Derrick.  Guy,  with  interchangeable  parts 
and     collapsible     blocks,     Collapsible 

Block   Co.'s   Dunsheath *119S 

Derrick,   Steel  guyed,   for  erecting  Penn. 

bridges,  Calumet  River •1307 

Derrick  with  searchlight (nl    "1306! 

Des  Moines,  Asphalting  old  brick  pave- 
ment mi  469,  Water-works  purchase 

voted  on (ns)  935,  1386| 

Des  Moines  River  viaduct,  C,  M.  &  St.  P. 
Prior  *1248,  Survey  (n)  1010,  Girder 

hook     •1196| 

Designing  engineers.  Bill  to  fetter- 
Registration  of  designs 524' 

Detroit  sewer  explosion.  MjcCormick 
•373  (n)  329.  Gas-tank  "explosion" 
865,    Mt.    Elliott  trunk  sewer  *1063, 

Garbage-reduction    plant (n)    12201 

Detroit-Superior  bridge,   Cleveland *1348 

— Moving  car  dumper.      Knapp *679 

Development.    Science   of.      Hewett 1047 

Dewell.    H.    D.      Tests    of    heavy    timber 

joints •503,   •OCil.   023 

Dibble.   B.      Minidoka   elec.  service *1241 

Dickey,   A.   T.     Galveston   rainfall 69 

Diesel  electric  motor  car (n  i    1383 

Dinner  specification.  Engineers',  Water- 
bury    In)    488 

Directors.  Financial  responsibility  of  254. 

M:i,    Armstrong 475 

District  of  Col.,  street  rv.  valuation,  mi    ln49 
Dittoe.    W.    II.      Sewage   disposal ....  368,    526 

Diving  depth.  Maximum    (inn,.) 261 

Divining  rod  case (ni    813 

Dock.      See    "Wharves  and  docks,"   "liar 

bors." 
Donaldson,    F.      Cement    grouting.  .  .321 . 

426,   633 
Dornin,  T.  B.     Reinforced-concrete  sheet 

pile  retaining  wall 

i.-irsb.    Crossing.    France *134 

P  i  .i  loi  ated  by (n)    BlS 

Drafting,   Draftsmen.     See  "Drawing." 

Dragging  roads  under  Iowa  law 725 

Drain   tile     Am     i  loncrete    Inst 486 

Drain  tile.  Concrete,  Investigation,  al- 
kali regions    480 

Drain   tile  testing  machine,   Univ.  of  111. 

Vl'i'im  »614 

1    i        ',  i [on,    c    st. 

I  ,  in  .  .  -".nil.    MOO 

Drainage  chnnnel    Calumet.  Chicago.,  (n)    197 

i  m:i  Ins  re,  I  oncrete  road     Comm.  report  .   434 

i-ondutl      M'.io.i     Cj       ii.nio.i.  «662 

i  irainai  ■    ■  itl.,  Sai  annao  990,  1448 

Drainage  dlsl  .    Pence  Creek,   Fla (n)    093 

ditch,    Blasting    Jenk8.  ...  in  i    1310 
Drainage    levee,    Concrete   conduit    repair 

under      i  [udi  on       1 134 

Drainage,    Natural     Inverted   siphon....    175 

lades M46 

Drainage    i ping     English    "Fens" 

I  > i :,  i  1 1 n  •■  ■    on Ni  "     i  Irleans »128 

i  ii  all Si  oi  in  «  ati  r     Na\  al    Training 

Station    •510 

.  lions. 
In-  I,  u "ii  1 1  J'  Kivssly '520 

i    \  iii i  er  Bl  reets  .  .      •  1022 

Draining  Pymatunlng    ivamp,  Penn..(n)   003 

i  n ii"   null  k   'i  rid    63    1 Ing   tor  pipe 

Bl  Ii  den  ....    571 

■  11       Qui  1  > 1635 

■    d    Rolllm    mi     India    "998 


ni!  \\\  1    1.    in:  M  TING 

Blu  ipi  H       mai 1         Ri  1  oluti 

Blui  pi  mi      1  pi  "i  'I     and     data      aheeti 

1  1  i".     M.'IOl 

1 '  1 1  r- \ ,   in     reccl  Ion  problem '  187, 

'..73.    884 

ii     1  ' 1  Ing,  Fraternity   or 

- ni  ni     foi        Sraj  Mi  260 

1  1 1 holder,  CahlU'a.  .(n)    1809 

Peel  »BM 

Ink  bottle    Ii  '.    iroi  laod       (nj    'lSM 

Photo  reproduction   sj   [cm      Ne«     am, 

1  rlnt    Papoi    Co.'i  (n)   570 

Railway    1  alu  in .   Standard  1  a  1    in7 

Sketch  hoard     for     loose     form     ■  bi 

Wlweki  .     mm '708 
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DRAWING,    DRAFTING 

— Table     with     swing-blade     attachment, 

Kelseys     (n)    »916 

— Template     for     railway     cross-sections 

(n)    «915 
— Trav,     Drawing-board,    Miller's.  ..  (n)    '470 
Dravei-.    C.    E.    I'ublicitv    work    of    Cleve- 
"laud  Engineering  Soc.  176,  201,  370, 

474.    578,    745.    Cleveland    fire *1269 

Dredge  bucket.  Clamshell.  Brosius' *792 

Dredge.    Suction,    "New    Orleans,    "Friih- 

ling"    type *1169 

Buenos  Aires  port »227 

Dredges.    Dipper,    Cape    Cod    canal,    etc., 

•389.    '1426 
Dredges.    Foreign    ladder    *125,     (Ameri- 
can)   Eeid    318 

Dredges,   "Gamboa,"   etc.,    15-cu.   yd.   dip- 
per, for  Panama.  .  .*543,    (ns)    798,   1158 
Dredging      costs,      Govt.      vs.      contract. 

Taylor    719 

Dredging      machinery.      Economic      S00, 

Shaw    974 

Drill.    Air    rock,    gasoline-engine    driven. 

Ingersoll-Rand    *372 

Drill     boat    for    submarine     blasting    at 

Vancouver    *1094 

Drill.    Hand-operated    percussion,    Orr    & 

Lockett   ■Drillhammer" (n)«1203 

Drilling — Economy,  large  blast  holes....      50 

Drilling   tunnel,    St.   Louis *1060 

Drills.     Electric     air,     at     Kensico     dam. 

Saunders     499 

Drv-dock.    New,    Boston »716 

Dry-dock.   1000-ft..   Bombay (n)    759 

DrV-mixing    machine.    Stephens-Adamson, 

(n)    563 

Dry    rot.    factory    timbers.      Hoxie *236 

Dublin    city-planning   competition.  ...  (n)    588 

Dubuque,    Pump    efficiency    at (ni    246 

Dudley,    S.   W.     Brake   tests... 422,    427.  688 
Duling.   .7.  F.      Planning  new   town     188, 

i  .sspool  and  septic   tank *305 

Dunkin-Thompson   Co (erratum)    (n)   805 

Dunsheath   guy   derrick *1192 

Durham,    L.      Reservoir   wall *463 

Durvea.    B..    Jr.      Monument    to    Alfred 

Noble     1210 

Dust     explosions.     Grain     elevator     863, 

(n)    1129 
Dynamite.         See       also       "Explosives," 

"Blasting." 
Dynamiters,  Bridge,  convicted (n)    1221 


E 

Eagle   Reservoir — Silt    determinations...      18 

Eagle   Rock    blasting   costs 50 

Earth,    Foundation,    load    tests *1024 

Earthquake    in    Japan (n)    704 

Earthquake   in   Sicily (n)    1158 

EARTHSLIDES 

— Bellevue.     Penn.,    slide ;    arresting    it. 

Forsberg    *15 

— Brive.     France,     landslide (n)    812 

— Chicago — Sag    drainage    canal *1214 

— Dam   failure.   Horse   Creek '828 

—  Bast    Putney    slides    repair *727 

— Irrigation   ditch  sand  settlement 683 

—  Levee,  Caernarvon.  La.     Sberrill *353 

— Philippines — Heavy     rainfall in)    483 

— Pit   cave-in   on   B.   &   O i  n  i    704 

— Pittsburgh  buildings  displaced   .  .  .  .  (n)    684 

— San    Francisco *484 

— Subsidences  over  mines.  .93,    (ns)   328,  704 

EARTHWORK 

— Australian    methods    of    setting    slope 

stakes.       Sutherland »1201 

— Bucket.    Clam-shell.    Brosius' '792 

— Cape   Cod   Canal   excavation.  . .  *389,   *1426 
— Cellar  excavation   with  power  scraper, 

•1310 

— Dam  crests.   Movable.      Marshall '1264 

— Hani,  Somerset.     Holmes "1236 

i  ace *134 

— Drainage  ditch.  Blasting.     Jenks..(n)    1310 

—  End  areas.  Calculating.  Lovelace  •1200, 

Kopplscb     1303 

rating  tool,  Cheapest  type  of?  800, 

Shaw    974 

— Excavating       with       large       scrapers, 

(errata  I    111 

—  Excavator,    Monaghan    walking *770 

—Kill  by  sluicing  through  flume '182 

irement    in  piles.     Clark..    406 
Ing .  .  •  293 

— Kenslco    dam    work.      Smith »76S 

-   Louis *:,00,   MOO 

— Levee,    Helena,    Ark.,    construction ....  *598 
Levees,      Hydraulic-fill,     Trempeauleau 

'list.,     etc.        Yarn. -II »1288 

— Prlsmold.  Sphere  not  a.     R.   II.   M    46, 

r -175 

— Railway  cross  set  Inns  simplified. 

»i8oa 

v   roadbed  pressures     Report. .  .*618 

—  Shovels   for  stripping  coal     •T'-"J 

ns in  I    084 

power  or 482 

Gurley's,  with   B 

•1806 

Ing,  for  earth 
lib.  Ft  .♦1198 
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EARTHWORK 

— Trench  estimating  diagram,  Holliday's, 

(n)  *1309 
— Trenching  machines,  Sewing  witn...*1420 
— Tunnel,  So.    Pac,  Converting  into  open 

cut.       Wade *826 

— Volumes    for   4-point   sections *191 

East  Jersey  pipe  line  air-valves 1322 

East   St.  Louis  riood  protection   construc- 
tion work  *300,   Water  intake »40O 

Eckersley.  J.  O.      A.  S.  C.  E.  constitution.  853 

Ecuador.  Railway  construction  in *1053 

Edes,    W.   C. — Sketch  ;   portrait »1101 

EDUCATION 

See      also      "Engineering      schools," 
"Schools." 
— Correspondence  schools'  advertisements  311 
— Correspondence,   Teaching  efficiency   by  365 
— Engineering  graduates'  potential  value. 

Smith    1411 

— Tech.     education,     professional    ideals. 

Goss     14 

Edwards.    C.    A.     Rebuilding    old    wood 

penstock    '1013 

Efficiency    lust,    advertising — Explanation  311 
Ejectors.      Sewage     grit     chamber.      New 

Bedford   *S87 

"Elastite"  for  pavements.     Schutt.-.(n)   574 

ELECTRICITY 

— American   Inst.  Elec.    Engineers'  meet- 
ing       539 

— Cable,  Power,  suspended  in  400-ft.  bore 

hole,    L.    V.    Coal    Co.      Perkins.  ..  ,*1359 
— Cables,     High-tension,     Installation     in 

Ohio  River  at  Pittsburgh.     Keating.  .'939 
— Ceusus     statistics — Municipal     stations 

(n)    695,    Central    stations (n)    848 

■ — Cleveland   3-cent   rate (n)   992 

— Cost,  electricity  at  source.     Hobart...   540 

— Dee  River  hydro-elec.  plant *72 

— Drills,   Electric  air.   Kensico  dam 499 

■ — House-circuit    hazard    elimination 1371 

— Isolated  plants,  Early,  in  N.  Y....(n)  499 
— Lehigh  Navigation  power  station.  ...  *1092 
— Lighting  P.  &  L.  E.  freight  yard.  .  (n)  1386 
— London  elec.  supply.  Centralizing,  (nj  1081 
— Meter,  Westinghouse  combined  record- 
ing electric-energy  and  maximum- 
demand   *1253 

— Milk,   Elec.  sterilization   of 686 

— Minidoka  irrigation  project  elec.  power 
service.        Dibble      *1241,      Heating 

school    (n)    725,   Hackney 1314 

— National    Elec.    Lt.    Asso.    convention, 

etc 1331,  1371,   1372,    los2 

— Panama   lock-control    board in)    1222 

— Panama     locks,     Towing     locomotives, 

•808,   (n)    993 
- — Parr  Shoals  hydro-elec.   plant.  ...  (n)    1276 

— I'bila.  Elec.  Co.'s  station '1257 

— Pumping,  Electricity  for.     Bryant 1016 

— Pumping  plant,  Electric,  Baldwinsville, 

•1039 
— Pumps    for    small    water-works,    Com- 
parison of  steam  and  electric  drives 

of.     Housman  1015 

— Rate,  Cleveland  3-cent (n)    992 

— Rates — N.  E.  L.  A.  report 1332 

— Shovels.  Application  of  electric  motors 

to.      Rogers *612 

— Tallulah   Riv.   hydro-elec.  development, 

•240,  *S17 
— Teredos.  Killing,  electrically.     Hesse.  .1262 

— United  E.  L.  6;  P.  station (n)   375 

— Virginia   Power  Co.'s  plant '1378 

— Wakefield  municipal  elec.  plant.  . .  (n  i    12, o 
— Winding  engine,  "Soo"  lock  gate  cables.'SIS 

ELECTRIC   RAILWAYS 

i  Including    electrification    of    steam 
rallwe 

— American   Elec.   Ry.  Asso (n)    332 

— Butte,   Ana< la   St  Pac.   24-volt  over- 

i     construction     •637,     24nn-volt 
d.     c.     switchboard     *720,     Tractor 

trucks    «1414 

statistics (n)    961 

— Chi.,  Mil.  ,\;  St.  P.  electrification  plans, 

(n)    371 
— Chi.    railway    terminals    electrification, 

etc ins i   36  1,  760,  867,   1338 

— Cleveland     Ry.     Co.     purchasing     own 

stock mi    1275 

■  motor  car (nj    I  388 

ol  Columbia  valuation.  ..  (nj    1049 

— Dump  cars,  Connecticut   Co.'s '247 

m  Itlgatlon  of 479 

laduct *107 

•trillcatlon,    Mont., 

(n)    758 

—Lifting   lacks  for  Phila.   cars (n)    704 

i  Ive,  a    E.  i.\.  Rhaetlan  R 

I  -volt 

direct  current     Greeni  in.-,    Spartans- 

ttj «r,7i 

Locomo  unnel (nj    1221 

■  10th  es,  Side  pusher,  •  'levelai 

docks,   r    R    i:        

Locomotives,   Switching,    N.  Y.,  IS     EL 

.VII  tin    1388 

Mass    electrification  work  stoppage         ISO 
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ELECTRIC    RAILWAYS 

— Milk  car.   Philadelphia »506 

— Milwaukee  fare-zone  system in.    415 

— N.  Y.,  N.  H.  &  H.  derailment.  .  .  .  *s04, 

918.  »930 
— Ontario  municipal-railway  union.,  (n)  935 
— Rapid    transit    in    cities.    Provision   for 

future.     Davies 1332 

— San  Francisco  may  acquire  street  rail- 

„  ways mi    1450 

— Schenectady  fare  decision [nj    1220 

— Shelter    stations,    Concrete.    Pac.    Elec 

Ry *737 

— Spain,  Standard-gage  railway  for.,  in.   599 

— Toledo  3-ct.  fare  controversy 

— Valuation,  District  of  Columbia.  .(  n  i    1049 

— Valuation,  Los  Angeles  st.  rys 358 

— Valuation,  Toronto  elec.  railways.  ...  55 
— Warning  sign  for  dismounting.  . ".  .  i  n  i  »23t 
— \\  recking    crane,    luu-ton    elec.    N.    Y 

_,     Cent *1099 

Electrical    Congress.    International 58 

Electrolysis.    Engineering  societies'   joint 

meeting  on 807 

Electrolysis,  Methods  of  mitigating. 
Bureau  of  Standards  478,  Spring- 
field, O.,  investigation 735 

Electrolysis.  Sewage,  Toronto.  Nevitt .  *1076 
Elephant  and  spider  compared *632 

ELEVATED    RAILWAYS 

— Chicago,  Cantilever  platform  canopies.»968 

— Chicago    &    Oak    Park    extension    track 

elevation 129S,    (ni    1221 

— Chicago  rapid  transit  proposal. ...  1  u  1      56 

— Wichita,  Track  elevation  at *653 

Elevating  grader  on  Iowa  roads »S22 

Elevator  piston  rods  corrosion '682 

Elliott,  i.t.  W.  Shore  protection.  Sea- 
bright    853 

Ellms,  J.   W.     Typhoid,  Cincinnati 239 

Ely,  J.  S.     Groined-arch  roofs 320 

Embankment.  See  also  "Earthwork," 
"Railways,"  "Levee."  etc. 

Embankment — Crossing  Doubs  marsh «134 

Employment  agencies.  Nation-wide 1138 

Employment    and    investment    combined. 
N.   Y.  Z.   425,  Neukom  530,   Ed.  575, 
„       ,  (n)    1090 

Employment  board.  Inst.  Civ.  Eng 670 

Employment    register.    Junior   Institution 

of  Engineers'   825 

"Empress    of    Ireland"    sunk    1260.    (ns) 

lo35.  1450 
Lnger.  M.  L.  Water-hammer  diagram.  .  »1U40 
Engine.    Gasoline,    driven    air   rock    drill. 

Ingersoll-Rand    *372 

— Wanamaker      transatlantic      aeroplane 

„      engine (D)   675 

Engine.  Oil,  air  compressor,  Ingersoll- 
Rand »1362 

Engine.  Steam — Indicator.  Pressure-indi- 
cating  device  for — Bottcher's  power 

counter   119 

— Mahanoy  Plane  engines.     Wright 139 

Engineering    and    art.      Hoeker   94,    Hell 

Gate  viaduct 203,  316 

Engineering    commission,     Chinese    flood. 

_      .         .  •1272.    (n)    1223 

Engineering        competition   —   Richmond 

bridge    *170 

— Absurdities     of     bridge     competitions 

10S5,   Plain   Engineer 1262 

— Inst.  civ.  Engineers  oppose  engineer- 
ing competitions 

— Another   bridge — Chattanooga 313, 

476,    (ns.    541,   S13 

— Building  designs.  Venice (n)    S13 

— Chilean  railway  shop.. 538,   (ns)    ST'J.    14."9 
— City  planning.   Richmond,  Calif. .1431, 
„      .  '1442.    in.    813 

Engineering    Congress.    International ....  120n 
Engineering    design.    Models    in.      Scbap- 
borst.       Fletcher.      Trautwine      257, 

Lorente  »632.  Godfrey 803,    in)    693 

Engineering     draftsmen.     Fraternity     or 

unionism   for.     Smyth !  .  .  . .    260 

ENGINEERING    ETHICS 

— Advertisements.  Correspondence 

schools'    365 

— Advertising.  Efficiency  Inst. — Explana- 
tion        811 

— A.  S.  C.  E.  pr  :.v, . 

1330,    1111     1275 

— City  paid  engineers'  ..inside  work 251 

— Lawyer's     standpoint,      Ethics     from. 

1'at.lltee    

— Okla.  Soc.  Engineers'  code in     T.'.s 

ENGINEERING   SCHOOLS 
Se     also  "Education." 

—Brown  Oniv (ns)  863,  747 

— Colorado  Ag.  College  tests  of  head- 
gale   •:.i>2 

— Columbia  TJnii    (n)   1278 

Smith ...  1 11 1 

Harvard  Oniv 201,  216,  I  ns.   148, 

363,  1048,   1316 
— Illinois.    Oniv.    (ns)     863,    704,    Drain 

tile    tester     T,l    I 

-   Iowa,   1  Diversity  810 

1  nral  Coll .  .  - 

Oniv 1  n  .    863 

—Kentucky  State  Oni> 

Inst.  Tech.  .  .201,  216,   (nsl    1  IS. 

1     1048 
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ENGINEERING    SCHOOLS 

—Mont..    Dnlv (n)    992 

Ohio  State  Univ (n)  363,  866 

— Pittsburgh,   I'niv (n)      56 

-  Purdue   I'niv (n)   363 

— Rensselaer  alumni  banquet,  N,  Y 421 

I;,  -i     I'dlyt'-rlmi.    w :1   tests *1021 

— Stevens  Inst.  Public  rtilities  confer- 
ence Ini  140.  Sague  273,  Engineer- 
commissioners  or  commission  en- 
gineers?    311 

—Syracuse   I'niv (ns)   363.   1315 

— West   Va.    Iniv (n)    364 

—Wisconsin,  Univ..(ns)   363,  7  17.  S66,  1370 

— Yal< — Course  in  aeronautics (n)  1048 

Engineering    society.      Sec    also    societies 

by  name. 
Engineering  society  presidents.   Four.... '403 
Engineering    Societies1    joint    meeting   on 

elei  tmh  sis  dt'  underground  structures  807 
Engineering  s,,eieties.  National.  How  they 

could  help  the  profession.     Wall....    420 
Engineering    work    by    mfrs.    799,    Gibbs 

809.  Allen    890 

ENGINEERS 

— Abilene.    Kan.,    engineer-manager.  .325, 

831,   *1007.    (n)    789 

— Alaska  Ry.  engineers 971,   1029, 

•1101,    (ns)    1049,   1051,   1103 
— Argentine.     Admission     to     engineering 

in.     Brady  979 

— Birmingham.    Ala.,    city    engineer    dis- 

pensed  with  91,  C.  E 259 

-  Boston   engineers'   salary   cuts....(ns) 

589.  1220 
and  subordinate's  relation.    M.  F.  978 
—Chinese   engineers  for  Chinese   rys....    252 
— Compensation    and    employment.    Civil 
engineers'    *166.    190,    "Citizen    Engi- 
neer"   315.    Asso.    A.    S.    C.    E.    426, 
Purver  *633.  Clutz  745,  McCullough 
803.   (Lawyer's  standpoint)    Patentee 
■"■:::.     d'nlialanced    salaries)     Stiles 

.  n  1 1098,  Fuller 1363 

— Compensation,    Engineering    graduates'. 

Smith     1411 

— Compensation,  instrument  men's  clerks' 
and  Engineers',  Panama.  E.  A.  v., 
Jr.      474.    C.    E..    H.    M.    C.    693,    A. 

P.   C.  975,   W.    B.   W 1210 

— Compensation,     bricklayers'     vs.     engi- 

in)      33 

— Compensation,   Mass. — Engineers'   sala- 

(n)1191 

— Compensation.      Mass.     sanitary     engi- 

and    bookkeepers' 685 

ngineer  and  municipal  engi- 

Balfour-Brownc nil    507 

!;.  lie  .is.   Manufacturers  as 

790    Gibl      809,  Allen 890 

i       Relation    of,    to 
i  iiT    -Grand    Jury 
:  tmenl 970,   971,   1383 

-  -Con'  i .  mi 

a  69      Eti    ponsib    ■   ■    o 
arcblti  ad  con     tctors 

under  Quebec   law,    Surveyer         ...   976 

I    wis 

:iy   manager.  .*101     630    925 
and  Investment  combined. 
X.   t.   v..   425.   Neukom   r.3n.   Ed,   575 

(n)    1090 
ment— Brit.   Inst.  C.   v... 

-  -"Engineer,"     Broadi  nl  .   685 

311 

— Engim  l  A.  s.  C.  E. 

flcDoi    a  

or  bidders'  using  plans 



I  .  ikland,    Calif  .  engineering.  .  .  .   899 
mmended    I  rs'. .    430 

-  Filipino   civil    i  ■  ■    '.    P 

-  Handling  unfamiliar  work.    B    S    I.     .    in 

Impi  ■  i    the    engl- 

i51 

...     [58 

r    Civil    Engineer's    exam.,    Inter 

.     | 

M     w    i        971 

Munli  i 

13 

*488 

1  ,   ! 

In l    760 
Oppoi  I  I  i  rulne 

788 
•170 

Pol, lie  mint i.  m  and  cngli r, 

Publli  I  part    In 

■  i 

149,  1 

878 
I hi 

'  u  vln 

.  l  . 
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ENGINEERS 

— Railway  valuation,  Interstate,  Dist- 
rict   engineers *360 

— Railway   valuation.     Wendt 701 

— Register,  Junior  Inst.    Engineers' 825 

— Responsibility  for  security  of  struc- 
tures.     Hubbell 779 

—  St.  Paul  city  engineer's  office  metho 

— Savannah,   Ga.,    Chief   engineer.  .  .  .  (n)    992 

■ — State   engineer   for   road   bridges 349 

— State  registry  of  engineers.     A.  K.  P...    746 

—  Si  at  us   of   engineer.      Wall (n)    488 

—  strike.     Civil     engineers',     that     never 

came   off.      Beahan 1173 

— Technical  education,  professional  ideals. 

Cess     14 

— Titusville,      Penn.,      city      managership 

tilled  by  engineer.     Bradley 921 

— U.  S.  Engineer  Corps.  Admission  of 
civilians  to  4.".,  Summers,  li.  W.  A., 
H.    L.    U.     138,     (n)     1407.     (U.     S. 

Navy  i (n^    179 

Engineers'  instruments.  See  "Surveys." 
"Drawing,"  "Slide  rule,"  "Indi- 
cator," "Extensometer,"  "Meridio- 
jjraph,"  "Navigator,"  "Producto- 
graph,"  etc. 
English  and  metric  scales ;  conversion 
tables.       Quick     (with     insert)     550, 

Corthell    688 

Enteritis.    Children's,    and    water    supply, 

in)    540 
Equitable  Building  steel  erection.  ..  *012, 

(n)    1203 
Eraser,    Circular,   holder.    Cahill's. .  (n)    *1309 
Erection,    Field.   Shop  methods  which  ex- 
pedite.     Knapp '232 

Ericson.    .T.     Chi.    water-works 1142 

Erie,  Experimental  sewage  treatment. (n)  867 
Erie  R.  R.'s  powerful  locomotive.  .1029.  *1046 
Estimate     wide    of     mark — Barge     Canal 

terminals,  Buffalo  251,  Mathewson.  *1209 
Estimates,     etc.,     Guaranteeing,     Benham 

692.   Quebec  law,   Surveyer 976 

Estimating  grading  quantities  on  revalu- 
ation.     Brinkley •lOl 

Ethics,  Engineering.  See  "Engineering 
Ethics." 

Euphrates — Hiudia    barrage (n)    420 

Europe.   Municipal   tour  in i  n  i    8(37 

European  sewage-treatment  works.  Pot- 
ter 852,    Wilkinson 1141 

European  wood  paving.      Church.  ...  268,  270 

Everett.    Wash.,    water-supply (n)    759 

Everglades,    Drainage    of *146 

i:\e.ivating.         See      also      "Earthwork," 

"Shovel,"      "Dredge." 
Excavating,   Cape   Cod  canal.     Verplanck. 

•389,    »1426 
Excavating  tool,  Cheapest  type  of?  800. 

Shaw    074 

Excavating  with  large  scrapers  (errata).  141 
Excavation.    Hydraulic,    ore    stripping.  .  .*293 

Excavation.  Kensico  dam.     Smith *763 

Excavation — Shovels    for    stripping    coal, 

•722.   sun.   074 
or,   Martinson  walking.  Monighan 

Machine    Co.'s *770 

Excess   condemnation — City    planning.    .1324 

Exeess  condemnation.   N.  Y.   Slate U.jl 

Exhibition.      See   "Exposition." 

Expansion  joint,  Concrete  bridge *207 

Expansion  of  cone roads *446 

Explosion.  See  "Accidents"  (sub-entries 
"Boiler,"  "<  loal  mine,"  "Explosion." 
"i  :.i  -."       "Locomotive,"      "Sewer,"  i 

"Sewers,"    etc. 

Explosives     Dangerous    dynamite     thaw- 

(n)    inn 

Explosives  i luctlon,   r    s (n)    11  —  1 

Exposition,  Foresl   Products (n)    1049 

lions  exhibits  91,  Building  progress 
•291,  -si's.  Timber  oil  i  I  593, 
•666,     Internatl.     Engineering     Con- 

(ns)  58,    1049 

[0 I  n  )    435 

i  iii      Holland. 

*414 

,.    tor, 

02  1 

1' 

Imber  dry   rot,      Hoxle •236 

Bd  .11 

I  i       I        l"S. 

Patch  1061 

Id   ...      ■•!    ,,i    1281 

Patlgui  .    i  iln i  'i  i  i  1 1  i 

ii  tunlties.  .  .   733 
Cochrane       *77 
p  '    atlon," 

bidden 735 

i,    Pi  a.  • 

D82 

I . .  • I |o| 

I  I  I  I     I  '.  " 

142 

■  I i  ■•'  age     i mi      ludi 

I         I  •  I      nl    .       01 DO        Ii 

i    I-    971 
Field     MUSOUm    building    repair         .       (n)    088 


I'AOI 

Fifth  root  in  slide  rule.     Brown  (n)   198, 

Pickworth   (u)    130S1 

Filing    engineering    computations,      Greg 

ory   »7S| 

Filing,    eii. --Water-works    main    records, 

Abilene,    Kan «1007' 

Filing — St.     Paul     city    engineer's    office 

methods     1427! 

Filing — Street  dept,  Oakland,  Calif ...  .«1095i 

Filing  system.    Plan.      Peck •564' 

Fill,    Making,    by    sluicing   through   flume. 

Blood    «182 

Filler,   Brick    pavement    joint.    N.    Y 93 

Filter.       See    also    "Water    purification, " 

etc. 
Filters,    Sprinkling    sewage,    Gloversville. 
N.    Y.,      Removable   winter   inclosure 

for.      Hammer 777  ' 

Finances,    New   Haven.   Uncovering 849 

Financial    responsibility  of  directors  254, 

Armstrong    475 

Financing  and   city   planning.     Crawford 

(  I  nl 1267 

Financing    sewerage    system.     Vincennes. 

Wheeler     534 

Finch,  J.  K.     Dam  failures 202 

Fire,       Alliston        (Boston)        apartment. 

ins i    035,   1103 
Fire,  Brandis'  instrument  factory ....  (n)    935 

Eire,    Fertilizer   plants,    Md 992 

Fire,    Forest,    cause  statistics    (ns)    588,   1100 
Fire,   Forest,  prevention  along  N.  Y.,  N.  II. 

&   II.    lines    (n)    970 

Fire,    Glasgow    dock (n)    1450 

Fire-gutted      buildings.      Hazard      of — St. 

Louis.    Toronto,    Montclair (n)    036 

Fire,    Hartford    station (n)    642 

Fire,  Hotel,  Alliston,  Mass 935 

Fire.  Hotel.  St.  Andrews,  N.  B (n)    935 

Fire,   Jefferson   Cy..   Mo.,   bridge.  ...  (n)    1449 

Fire-killed  timber  for  poles (n)   793 

Fire  lookout  tower.     Adams *462 

Fire,  Lumber-yard.  Calif (  u  i    218 

Fire,   Lumber-yard,    which    wrecked   steel 

viaducts.  Cleveland.     Drayer *1269 

Fire,   Missouri  Ath.  Club (ns)   588, 

706,    758,   036 
Fire,    Montclair  church,   resisted  by   steei 

spire  frame *793,   (n)    936 

Fire,    .Mystic   Riv.  bridge.   Mass (ni    1336 

Fire  panic,  Calumet.  Mich I  n  I      56 

Eire.  Portland,  Ore.,  Lesson  of.. 620,   (nl    642 

Fire,    Portsmouth    dockyard.    Eng.  .  .  .  (n)      56 

Fire    Protection    Asso..    N'atl..    Meeting — 

Reports ;     resolutions ;     fire-resistant 

construction       and       equipment       of 

buildings 1090,    (ns)    642.   1103.   1129 

Fire  protection  charge  decision,   Wilkins- 

burg   (n)   705,  Correction (n)    853 

Fire  protection,  N.  Y.  schools (n)    704 

Fire      protection      on      ships,      Automatic 

sprinklers  for.     Phinney 562 

Fire  protection.  Water  works 1122 

Fire,  Rooming  house,  N.  Y.  Cy (n)    035 

Fire,   St.   Augustine (n)   812 

Fire,  Signal  tower,  B.  &  M <  u  I    275 

Fire,  Tenement-house,  N.  Yr.  Cy (n)    104 

Fire  test,  Panama-Pac.  Expo (n)    1049 

Fire   test.    Service,    of   fireproof   building. 
Amoskeag  Savings  Bank,  Manchester, 

N.   H »537,   *1126 

Fire.  Tex.-Mex.  Ry.  bridge (nl   1449 

Fire,  Tunnel,  C.  C.  &  O.  Ry (n)    328 

Fire,  Tunnel-lining.   So.  Pac.   Ry.     Wade. 

Langdale  *1,  Ed 1085 

Firebox,  Large,  P.  &  R (n)   119 

i  'lreplace  Invented  by  Ceo.  v (n)   73u 

Fireproofed   cotton-flannel   sound  absorb- 
ers.     Watson 261 

Flreproofing   w 1       I'rince 269 

Fires.  Mine     i  Ixperlmental  gallerj  , . .  (n)   295 

Fires,  Timbering,  iron  mines (in   1353 

Fisii  canneries  for  Kamchatka (in   002 

!hai '      Rlvi  r  basin in)    1276 

i  'lange,   Blank  and  blind   i  Inq.j . .. .  (n)   1263 
Flanges,   Crane-run,   of   mill  building  col- 
umns, Capacity  of.     Owen 900 

Flai  ii i.ea r,i  counterweights,  Tallulah.  . .  .'242 

Flashlight    railway   signals 776 

Fleming.    It.      Anchor  bolt    tension.  ,*956, 1088 
i  I,. i,  her,  R      Mo.iiis  in  design 257 

PI 1      Amsterdam.    N.    V..    bridge    wash 

mil     in  ■     168 

Flood,     Boulder    creek.    Colo.,    damages 

v,  ai.i'  works,     helps •  1444 

Flood  commission.   Indiana. .  (ns)    1102,   1222 
Flood  control  and   land  drainage  confer 

990,   i  146 

Floi  'i      H'      Easl  St,  Louis *804,  *400 

Flood,    Ohio,    Engineering    lessons    from, 
ilvord  750,   I'd    799,  Vermeule  020, 

\ 1 1 1 1 1 \  i  I'-arv  7  1 1.  Repairs (in   750 

Flood  pi'* '  in  ion     See  also  "Levee." 

d   prevention  bill,  etc.,  Ohio.  .  .  .812, 

iSl.    i  us  i    187,   760,   867,   086,    145 1 

'"  ,1  proi "ii  -ii  'a    ''I.  iiei     laso. .  .   588 

l-'l I  prevention  methods.     Oakes 1042 

i i'ii pi oi> ■■  i     Chinese    372, 

02  I.    I   ii    iin  .a  in"    C mission.  .  •  1272. 

(nl     1223 

I    I 1      iil'rveiil  |0n,      Sell'  M<l  lllg     dry      1  e    ,   I 

ii     r    r  520 

i  prevention,  Ti ma,  Seattle   »848 

II I    protection      Drainage   c,,n    ,  i  BOO 

II r Hon.   V    Si,   l.ouls »8O0 

i  i i   I'i'.i'  '  Hon    i'i     Wnj  ne  ,    (n)   B80 

1 1  uiiiii.'ii    in  ni'  .     rci  "o  1 1  in  i  inn. 

(in    820 
■      I'm,,  rial   vni  .  Calif,  . .  (n§)   OS  I    DOS 


January  1— June  30.  1914 


Floods,  Okla.,  washout  bridges (ns) 

1102,   115S 
Floods — Rainfalls,    Porto   Rico.      Branch. 1358 
Floods,  Relation  of  stream  obstruction  to 
— Ohio  Univ.  laboratory  experiments, 

(n)   866 
Floods.  Southern  Calif.  «5So.  »581.   *774. 
•1200.    1323.    Recuperating.    M.    Am. 

C.  E...691,   i  ns  i    328,  4s7.  704,   705 

-  'iitnern  Russia (n)    i04 

Floods.    Spring,    in   Texas mi    lu4!i 

Floods.  Texas,  December.  Buunemeyer.  *1110 
Floods   threaten    Imperial    Valley,   Calif., 

(n)   935 
Floor     construction,      "Floretyle"      rein- 
forced-concrete,  Ry.  Exchange  Bldg..« 

St.    Louis »32.    «1360 

Floor  patent  decision,  "Mushroom"  ..  i  n  i    329 
Floor  tests.  Concrete.     Brown,  Slater....    485 
Floors.  Girderless  concrete,  I'aine  Furni- 
ture warehouse   *56S 

Florence.     Kan.,     intake     well     cleaning. 

Plaisted   *346 

Florida  Everglades,  Drainage  of *146 

— Peace  Creek  drainage  district (n)   993 

Flume.   Making  fill  bv  sluicing  through  : 

flume  failure.     Blood *182 

Flumes.  Corrugated  iron *176 

Flumes,     Semi-circular     steel,     Discharge 

capacity  of.     Moritz *192 

Follett.  W.  W.     Silt  in  Rio  Grande 18 

Fond  du  Lac  concrete  pavements 443 

Fontaine    crossing-frog    and     locomotive. 

Butts    923 

FontpSdrouse  viaduct *107 

Footings    already    In    place.    Reinforcing 

building.   Galveston »1440 

Force's  autoclave   cement   test 426.  52S 

Ford  Motor  Co.'s  building.  Chicago  *600, 

I'ower  plant,  Detroit (n)    149 

Forest  fire  cause  statistics.  . . .  (ns)  58S,  1100 
Forest  fire  prevention,  N.  Y.,  N.  H.  &  H. 

lines (n)    970 

Forest  fire  tower.     Adams *462 

Forest,  I'isgah.  N.  C,  purchase.  ...  (n)  1221 
Forest  Products  Exposition.  N.  Y..(n)  1049 
Forest  Service  to  protect  Tacoma's  water 

supply    (n)    1275 

Forester.  Training  of.     I'inchot 978 

Forsberg,  R.  P.,  Bellevue  earthslide *15 

Fort,   E.  J.     Sewer-pipe  joints.  ...  *1011, 

1138,   1261 
Fort  Wayne  flood  protection (n)    339 

FOUNDATIONS 

Amoskeag        Savings        Bank,        difficult 
foundation    work    in    wet    ground — 
Open  pit,  caissons,  etc.     Bowen.  .  .  .*1126 
—Anchor-bolt  fastening.     Paine....  (n)    *197 
— Anchor-bolt     tension.       Fleming     *956, 

Godfrey    10S9 

— Bridge    pier,    Repairing    settling.    Fall 

River    »1197 

— Bridge  pier  underpinning *788 

— Caisson  pressures.  Nile  bridge (n)    393 

— Concreting  pedestals,   Otis  steel   plant, 

•1023,    (n)    1090 

— Dam.   Cement  grouting.     Jenkins 633 

—  Footings  already  in  place,  Reinforcing, 

Galveston    *144o 

— Kensico  dam  work.      Smith *763 

— Lambert  Point  coal  pier  cylinder  foun- 
dations     'S94 

— Lincoln  Memorial.  Wash..  Cylinder-pier 

foundations.      Harts *1019 

— Morgan  Bldg.,  N.  Y »70 

■ — Pile    piers    for    new    Mercantile    Bldg., 

Placing  before  demolition  of  old.  .  .  .*910 
— Reconstruction    under    brick    building. 

Porl  land.     Freeman »1S4 

— Soil  load  Tests.     Manz "In24 

— Viaduct  foundation.  Pittsburgh  &  Lake 
Erie's  "Simplex"  concrete  piling  for. 

Stewart   «1412 

— Wireless  tower.  San  Juan *794 

Founding      building      over      coal      mine. 

t  -on    791 

-      joint     tests,      Ileavy      timber. 

'.' »593,    '666,   923 

protection     *169,     Quay 

walls    »292 

Frnnklnml.  F.  II.     Teredo-proof  piles 1140 

Franklin.  M.  \V.     Anion  of  ozone 141 

Franklin  ,Sc  Co.'s  topographic  survey  cost 

' 1194 

*131,   *134 

nted      I  fflciency   tnst    311 

Praudulem  loans (n)   805 

d,   G.    I.      Reconstructing  founda- 

'1st 

See  also  "Railways." 

is.    Painting 1431 

Freight,  Fast,  expensive.  Beglen. . . .  (n)  343 
Freight    handling,   Mechanical — Report...    616 

dllng       1 1  rmlnal     and     road 

Cent,  "f  Oa (ni    1828 

Freight   houses.    I ble-deck.      Lee »1B56 

ind   i :  1 1  v .  .  1  org 

ii  Ing  rail,    Conley •  1  ins 

Fuller,  c.    II.      Employment   and   com] 

ant  Ion    of  civil   engineers 1868 

■    i>      Breaking  Ice  lam »99" 

Furnace  tiring  timer,    Automatic.  .  . 


gage,    Narrow,    fallacy  ;    1, avis'   views....    S">0 

Gages,  Argentine  railways     »281 

\ns|rallan  and   Indian 804,   1259 
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Galveston    Bav    bridge,   Creosoted   piling. 

Ridgway    »1176 

Galveston  Cotton  Compress  &  Warehouse 

I  o   -   plant »1440 

Galveston  rainfall.     Dickey 69 

Ganges  bridge,   India.     Coleman *118 

GARBAGE   AND   REFUSE   DISPOSAL. 

— Chicago    disposal    plans (ns)    328,  814 

— Detroit  garage  reduction  plant.  .  (n)  1220 
— Garbage  reduction,  small  towns.     Bart- 

lett (n)   734 

— Milwaukee  refuse  incinerator  power,  (ni  642 
— Motor  trucks  for  refuse.  N.  Y.  Cy..*1057 
— Paper.  Waste.  Baling.  Denver.  ...  (n)  235 
— Pittsburgh     municipal     refuse     sorting 

and  utilization  plant.     Bunnell *980 

— San    Francisco    incinerator.      Nisbkian, 

Minton     »110 

— Trade  waste  disposal  investigation. (n)  779 
— Trenton.  X.  J.,  incinerator.  Proposed..      53 

Gas   "explosion."   Detroit 865 

Gas  explosions  under  23d  St.  at  5th  Ave.. 

N.  Y.  Cy »582 

Gas  holder.  Construction  of  largest  steel 
— Newtown       Gas       Co.,       Brooklyn. 

Stiles »1318 

Gas  holders,  Spheroidal-tank.  German.  . *1418 
Gas  kills   men  on   tank   steamer.  ...  (n)    1336 

Gas-main    explosion.    Columbus (n)    1385 

Gas   main.   4S-in..    L.    I.    Cy.,    laid   on   pile 

trestle   with    special    traveling  crane. '183 
Gas.    Natural,   pipe   line.    Southern   Calif., 

Storm    damage    to    *774.    Marshall    *12>i9 
Gas — N.  Y.  Cy. — Kings  Co.  rates  decision 
— Paving   over    mains ;    appreciation 

as    income    754 

Gas  rates  less  than  cost,  Middleborough. 

in i    1220 
Gases.    Explosive,    in   sewers.      White.  ..  .1354 
Gasoline.      See  also   "Engine." 
Gasoline    engine    driven    air    rock    drill, 

Ingersoll-Rund    «372 

Gasoline  hoist,  I'iledriving  with *1304 

Gasoline  ry.  motor  car.   McKeen »294 

Gate.    Floating,    penstock.    Barrett's «571 

Gates,  Lock.  Sault  Ste.  Marie,  etc.  *516, 

•879,   1384 

Gear   wheel    mfr.,   Terry  process (n)    402 

Gear  wheel.  Triple-staggered  teeth,  (n)  239 
General      Asphalt      Co.'s      report.  .1137. 

mi    1143 

George   V,    inventor (n)    730 

Georgia    Coast    &    Piedmont    bridge    pier. 

Underpinning     *788 

Georgia  Ry.  &  Power  Co.'s  Tallulah  River 

development     *240.   *817 

Gerber.    Emil.    Death   of «991 

German  machinery  imports;  exports.(n)  993 
Gibbs.    G.    Manufacturers    as    consulting 

engineers    S09,    Ed 799 

Gilchrist.  C.  A.  Internal  stress;  con- 
crete beams   *547.    '623.   *659.  921.    *077 

Girder   hooks,    bridge   erection *1196 

Glasgow    dock    fire (n)    1450 

Glens  Falls  feeder  of  barge  canal — Siphon 

spillways.       Stickney *338 

Gloversville  sprinkling-filter  enclosure.  ..  *777 
Godfrey,     E.    Derrick    boom    loads    »390. 
528.   1423.  Tests  on  models  S03.   Im- 
proving    reinforeed-eonerete     design 
921,     Anchor-bolt    tension     in     steel 

stacks    1089 

Goethals.  Col.,  offered  N.  Y\  Police 
Commissionership  255,  Appointed 
Canal      Zone      Governor      (n)      375, 

Honors    to    him 576,    *"^4 

Golder.  M.  Beach  erosion  and  shore  pro- 
tection.   Atlantic    Cy '1190 

Goss.    W.    F.    M.   Technical   education   and 

professional     ideals 14 

Gourlay,  R.  S.  Waterfront  development.  1267 
Government  ownership  of  telegraphs  and 

telephones     687 

Government   vs.    contract    dredging 719 

Grade        crossing        accident,        Memphis 

in)    149,  Correction.   Schulz 259 

Grade  crossing  elimination,  (ns)  104.  299.  4n2 
Grade      crossing      elimination.       Chicago 

L298,    mi    1221 

Grade  crossing   negligence  case In)    295 

Grades.     Eliminating    4  p.   c.    Denver    a 

Rio   Grande    *52 

Grading    quantities,    Estimating,    on    re- 

valual  ion.       Brink  lev *  101 

Graeter.  G.  c.     Ohio  I : i v .  survey 604 

Grain  elevator  dust  explosions.  ...  (n )  1129 
Grain  elevator  explosion.  Galveston ....  *863 
Grain     tanks.     Steel,     collapse      Morten 

Milling    Co's 188.   (n)   635 

Grand    Jury    presentment     on     contract 
1  .  v  Y.  070.  971,  Rebuked  bj   a 

.     S.   C.   E 1388 

Grand   Rapids   sewage-disposal   case 43 

Grand  Trunk  Pac.  c pletion (n)    B13 

Gravel  : ,  1 1  <  1  sand,  Handling  from  barge  to 

ci  ni   bunkei .  to  Job.     Lathrqp    .    .  .  •142." 
Gravel   mi  b  ran  mi  nl    in    plies,     Clark    .      166 

Gravii  I  ;  1 ,1        Report 622 

i   Davis   Building  »606,   Erratum.  .   698 

Great     Lakes    derrick    boat "186 

Great  Lakes  Naval  Training  Station 
water-supply   and   sewerage  Bystems, 

►604 

Great    Lakes   water   altering   255,  '-'71 

Great   Miami   Ice  lam,  Breaking,  Fuqua..*997 
Great    Northern    Ry.    tunnel    and    Bnow 
sheds    in    Cascades    *1225,    Slectrlfl- 
B.1  Ion    Mont 1 11 1    758 


FAGB 

l'oudre  irrigation  dist.    Carpenter 

97  7.    Davis    4s 

Greeley.  S.  A.    Sewage-pumping  plants..    613 

Green,    w.   a.      Internal   stresses '.'77 

Greenville.      Spartansburg      &      Anderson 

electric   locomotive *671 

Gregory.   J.   H.   Indexing  and    filing   *7s. 

Semi-elliptical    sewer    sections *552 

Groins.         See      also      "Jetties,"      "Coast 
erosion." 

Groins    Shore-protecting 136.   «169 

Groins.    Timber.    Asburv    Park.     Higgins, 

*832,   849 

Groins.   Timber.   Atlantic   Citv *1191 

Groins.  Timber.  Cape  Henlop'en *771 

Grout,  Cement,  injection  into  water 

ing      fissures.       Catskill       aqueduct, 
Donaldson    321.    42G.    Dam    founds 

tion.    Jenkins 633 

Guard   rails.      See  also   "Collision    piers." 
Guard    rails.    Railwav-bridge — Report....    699 

Gun  explosion.   Sandy  Hook mi    588 

Gutters.  Snow  plow  for «478 


H 

Hackney,     r.     A.      Elec.     light    in    public 

schools     1314 

Haight's  Run  arch.  Pittsburgh »522 

Hamilton.   O..   bridge  reconstruction.  .  (n  I    329 

Hamilton.  Ont..  harbor  work *900 

Hampden  R.  R.  construction  254.  Arm- 
strong        473 

Hanmer.    H.     Filter    enclosure *777 

Hannibal,      Mo..      Interchanging      bridge 

spans   at.      Curtis «439 

HARBORS 

See  also  "Wharfs  and  docks."  "Coast 
erosion,"  "Sea  wall."  etc. 
— American     port     and     harbor     work — 

Impvts.    at   different   ports 1111 

— Argentine   ports.      Lavis *224 

— Boston     port     development.       Barrett. 

•709,    (n)    1112 

— Derrick    boat.     Stone-handling »186 

— Jacksonville    municipal    port    impvt.  . .    989 
— Los    Angeles    harbor    work..  1114.     (n)    936 

—  N.    Y.    Cy. — A    unique  port 1311 

— N.  Y.  Cy. — North  Riv.  encroachments 
1205,     (n)     1222.    Dredging    needed, 

N.    J.    side.    Cresson 1314 

— Pensacola  municipal  impvts 1  n  1    992 

— Piledriver.    Heavy,   at   Halifax *1198 

— Savannah,     Ga..     improvements     1113. 

„,         ,  <n>    993 

— Waterfront   development.    Toronto,   etc. 

Gourlay   1267 

Harrison    "Cochrane"    metering    heater..    »77 

Hartford.   New  building  code 51 

Hartness.   ,Tas.  By  C.   W.   Baker *405 

Harts.    W.   W.     Cylinder-pier  foundations. 

Lincoln     Memorial *1019 

Harvard      &      Mass.      Tech.      201,      216, 

(ns)    148,    364.   104S 
Harvard — Sanitary   engineering    (n)    363. 

Business  Administration  School  (n)  1315 
Hastings.  L.  M.  Cambridge  pavement.  .'1130 
Hatchtown        reservoir       dam        failure. 

Sterling 1274 

Hatton,   T.   C.      Atlantic   Cy.   drainage.  ..  *662 
Havana.  Concrete  steamship  piers. *1397,  1431 

Hayford,   J.   F.    Publicity   work 745 

Seadgate,  Automatic,  irrigation.  Chapin's 

— Tests  at  Colo.  Ag.  College *502 

Headgate    const..    Corrugated-pipe *174 

Healy,  T.  J.      III.  water-pollution  control  1136 
Heater.    Metering.    Harrison    "Cochrane"   *77 
Heating    and    ventilation — School    heated 
electrically     (n)     725.    *1241.    Hack- 
ney     1314 

— Ozone.  Action  of.  Franklin  141.  Ex- 
periences at  Pittsburgh  Homeo- 
pathic    Hospital.     Wooldridge     778, 

Jordan,    Carlson 1211 

— University    Wis.      central   plant. ..  (n)  1370 
lleinlv.    B.    A.      Los    Angeles   power   bond 
ebetion  9S6.    (n)    1102.   San  Fernan- 

dino    siphon *1 1 44 

Helena.    Ark.,    levee.      Purvis »598 

Hell  Gate  steel  arch  bridge  *59,  Esthet- 
ics   of    viaduct,    Admirer    of    Central 

span  203,  Lindenthal 316 

Henderson's   powerful    locomotive .  1029,  *104C> 
Henny,    D.    C.      Federal    vs.    private    Ir- 
ion        120 

Hering,  1:  Lessons  from  Columbus  sew- 
age-treatment   plant 503 

Her, ,11.    K.     A.     Current    meters •1302 

Herschel,   C.   Air-valves   on   water-supply 

mains     1322 

Hesse,   rj    Rilling  teredos  bj   electricity.  1262 

lleich    Hetchy   water  supply (n)    1385 

Hewett,  .1.  1;     sen  11, \  Development.  .1047 

HI  kerson.  T    F      Sand  clay  roads.  .  , 
Higgins.  C.   II.     Asburv    Park   "reins    • 
Heads."       "Si  i 

"Pavements."  "Bridges, Puni 

ate    ind   1   h    as 
Hill   Bldg.,   N.   Y.   Steel  sash  »S44.  Divin- 
ing rod (n)   813 

HImes,    \.    1      The  late  Alfred   N 
Hinderliiler.     M.    C.       Horse    Creek    dam 

»828 

wind  pressures  on  chimneys.  .'922 
Hinges.   Temporary,   in    Warrington   con- 
bridge  in  1    »572 
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Hinsdale  cutoff,  B.  &  M  *79g 

Hitch,   Useful.     Hardinan ..'.'.'.'.' (n)'*469 

Hoeker,     W.       Engineering    and    art    94 
Brick  roads  in  Holland  979,    Protee- 
„   ,,tloi>  against  inundation  in  Holland. *1352 

Ho    and,    Brick   roads   in.      Hoeker 979 

Holland,    Protection    against    inundation 

in.      Hoeker *135'> 

Holland — Kail    stress    measurements ....  *414 

Holland,    shore   protection.      Welcher *169 

Holmes,  J.  A.     Somerset  dam *1"36 

Holsteiu,  11.  A..  City  Manager 921 

Homeric  nod,  A 1^*05 

Honnold,  O.  A.  Utah  poWer-piant ' acci- 
dent         25g 

Honor  to  whom  honor  is  due 1137 

Honore,  M.    Frasne-Vallorbe  cutoff .  *131,' *134 

Hooks,   Girder,   bridge  erection *1196 

Hoover,  C.  B.     Sewage  oxidation 1187 

Hornaday,  W.  D.     Suez  Canal  traffic 923 

Hornell,    X.    Y.,    sewage-treatment   plans, 

Horner,  W.  W.     St.  Louis  Eocky  Branch 

sewer  reconstruction  and  relief *834 

Horse  Creek  dam  failure.     Hinderlider . .  *828 

Horse  railway,   Last,  in  Eng (ni    1317 

House-boat,  Hoisting,  over  bridge..  (n)  465 
Housman,     W.     E.       Pump    selection    for 

small    water-works 1015 

Howard,  J.  E.  Wave  motion  of  roadbed.  619 
Hoxie,    F.    G.      Factory    timber    dry    rot 

*236,    Specifications 741 

Ilubbell,  C.  W.  Engineer's  responsibility.  779 
Hudson  Bay  railways  projected.  ...  (n)  1103 
Hudson,    H.    H.      Conduit    repair    under 

levee    1134 

Hufeland,    O.      Valuation    of    Manhattan 

sewers    *S4,     91 

Hunter,  A.  H.     Concrete  road 419 

Hurst  concrete  tank  blocks *736 

Hvass  road  oiling  machine *13'>7 

Hydrant  specifications,  N.  E.  Water 
Wks.  Asso.  ;  control  of  water-ham- 
mer 972.  985,  Berry 1434 

Hydrants  for  benchmarks.     H.  C.  M.(n)   1195 

HYDRAULICS 

See  also  "Water  meters,"  etc. 

— Canal  lockage.     Chittenden *527 

— Current  meter  investigation.     Rumpf.»1083 
I    irrent  meters  for  large  pipes.   Heron.  »1302 

—Designing  large  conduits.     Janni *66 

ion    plant,   ore  stripping *293 

— Flume  discharge.   Semi-circular »19° 

aulic-fill.     Yarnell *1288 

'-'•lions.     Semi-elliptical;     dis- 
charge diagrams.     '( Jregory »552 

I    low    studies.    X.    Y.      Sargent      *903 
— Syracuse  Univ.  laboratory.     Nugent...    *74 

-  -Weir     measurement     of     sewer     flow 

Jamaica  Bay »7;ii,i   «1306 

—  YAetr.   Proportional-flow.     Eettger.  .      M-ln:i 

"Ctric.         See      "Water      no 
"Electricity." 
Hypochlorite  mixing  tank,  Providence.  .*104S 
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Water  con  ,  ■        Fa  rile (n)   721 
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ILLINOIS 

— Highway  administration (n)    119 

— Pub.   Utilities  Commission 272 

—Water  service,  Free,  prohibited (ni    935 

Indiana    Engineering    Soc.    meeting.  .272, 

.    ..  .  604,    (n)    4b'5 

Indiana  Sanitary  &  Water   Supply  Asso., 

531,    585,    *1281,    (ns)    549,   717 
Indianapolis   water  purification    (n)    717, 
Emergency     suspension     bridge    over 

motor  speedway *1428 

Indicator.  Engine.  Pressure-indicating  d'e- 

vice   for — Bottcher's  power  counter.    119 
Information  bureau  for  public-works  com- 
missions.     Jones 192 

Ingersoll-Rand  oil-engine  air  conipressor.*1302 
Inglewood,    Calif.,    street   drainage    *520 

City   manager 758 

Ink-bottle  holder,   Improvised (ni    *1204 

Inland  Steel  Co.    (erratum) (n)    805 

Inlet,    Curb.    Carlinville,    III *406 

Inspections,     Multiple    and    overlapping ; 

Pies.   Marks'  views 137' 

Institute  of  Educational  Travel (n)    867 

Institution  of  civil  Engineers. .  (ns)  353,  733 

— Opposes  engineering  competitions 575 

—Two  years  with  Appointments  Hoard..    670 

Inst,  of  Mining  &  Met (n)    540,   *684 

Instruments.  See  "Surveys  aud  Survey- 
ing,' "Drawing,"  "Indicator."  "Exten- 
someter,"  "Slide  rule,"  "Navigator," 
"Mendiograph,"  "Tide  gage."  "Water 
meter,"  "Stadiagraph,"  "Producto- 
graph,"  etc. 
Intake.      See    "Water-works,"    etc. 

Intercolonial  Ry.'s  piledriver *1198 

International    Engineering    Congress 1260 

International   Ky.  Fuel  Asso 1"53 

International    Waterway    Comin.    report, 

255  274 
Interstate  Commerce  Commission — Dist' 
engineers  for  railway  valuation  *360, 
Engineers  and  valuation,  Wendt  701, 
Valuation  maps  (nj  487,  Study  of' 
broken  rail,  So.  Ry.  (n)  4Ss,  W.  M 
Daniels'  confirmation  801,  Struc- 
tural engineers'  exams,  (n)  867, 
Junior  civil  engineer's  exam.  1362. 
Authority  over  intrastate  rates — 
Shreveport  case   in)    1386,   Oil  pipe 

lines  common  carriers 1450 

Invar  tapes.    Using.      Bowie 413 

Invention.     See  "Patent." 
Investment    and     employment    combined. 
X.  Y.  Z.  425,  Neukom  530,  Ed.  .575, 

t  u-   ,.  ,  <n»    1090 

Iowa  highway  law,  Dragging  roads  under, 

_     .  725,    in)    1159 

Iowa,   Design   and   construction   of  earth 

roads  in.     Agg «821 

Iowa.   I'niv..  "Municipal  Lighting  Day".  .    510 

Iron.     See  also  "Steel." 

Iron  and  manganese  removal  from  water. 

SVeston    457 

Iron     and     steel     corrosion      Bridge's'— I  il' 
investigation.     Older   *354,  A.  R.   E. 

A    report *gs,   (n)    618 

— Bridges  without  shop  paint In)    1204 

— Electrolysis,  Engineering  societies'  joint 

meeting   on 807 

— Electrolysis  mitigation 478,  735 

— Electrolysis  tests,  water  mains....  (n)    758 

■Elevator  piston  rods *68-> 

Hydraulic  turbine.     Taylor 283 

— Mastic  lining,    \.i.i  tank (nj   684 

— New   Beilf.ii',1   riveted   water  main  after 

17  years *1254 

a     tee!   structures — Am.   Ry.   Eng 

v  -"">■  report 619,  629,   698 

' fhtsbip  hull.   Liverpool,   instead  of 

SI:'V'    849 

Iron.    Pig.    production,    II.    S (n)    769 

[REIG  \'i  in 

Arrowrock    dam   cableway    *721,   I'rog- 

1  '■■ "  1 'me 

'  u      ■'  II  "i    Irrigation   137,   Mead 3  1  s 

'  '-      al    Di  over    1231,    (ns)    704,   866 

■  ernoi  .  (n)   374 

'  0  1.     1  omparative,     of     public     and 

private    projects,      Davis    *47,    Cor- 

Gn  elej     r Ire   dist., 

I  irpenter   971     1 1 -     1  20     Answer 
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Jacks,    Lifting,    for   street    cars (ni    704 

Jacksonville    municipal    port    impvt 989 

James   Riv.    bridge   designs *170 

Janni,  A.  C.  Large  water  conduits.!.'.'  *66 
Japan — Concrete  block  river  mattresses  *1404 
Japanese  earthquake  and  eruption. ..  (n)  704 
Jenkins,    J.    E.      Cement   grouting.  .    .  633 

Jensen,  G.  L.  Chimney  design ....  *504,  *922 
Jerusalem  municipal  improvements.  .  (n)  673 
Jetties.        See     also      "Groins,"      "Coast 

erosion." 
Jetties,   Reinforced  concrete,   Sh»rk  River 

Inlet,    N.    J.     Lufburrow *1131 

Johnson,   T.   H.,   Death   of 938    *992 

Jourfton.    W.    S.     Design    of   small    water- 
works     1 ] 09  1 

Joints,  Flexible.  Narrows  siphon '.'...'' *947 
Joints.  Heavy  timber.  Tests  of — Panama- 
Pac.  Expo,  framing :  bolted  and  lag- 
screwed  joints;  cast-iron  washers: 
pin  keys  of  gas  pipes  ;  Ohia  and 
other  woods,  etc.,  Dewell  *593,  *666. 

Thayer 903 

Joints.  Sewer-pipe,  Poured.  Kimb'e'r'ly .' .'  610 
Joints.   Water-tight  sewer-pipe,   Brooklyn 

lort  •1011,  Laterals.  Ed.  1138,  Peek  1261 

Joliet  water  purification 1361 

Jones,  F.  H.  Information  bureau  for  pub- 
lic-works   commissions *192 

Jones,    H.    M.     Pres.    McDonald »403    ' 

Jones,   P.    Underpinning   bridge   pier *788 

Jordan,    E.   O.      Action   of  ozone 1211 

Jordan,    H.    E.     Ind.    Asso.    meeting 585 

Jost,  L.  G.  Quebec  bridge  const.  camp..»498 
Junior  Institution  of  Engineers'   register 

Success    of '  825 

Jura  tunnel,  etc.,  Honore ........'.  *131 


Kamloops,    B.    C,   bridge *460 

Kansas    Cy.,    Mo.,   sewer   pipe.      Wallace, 

347  *959 
Kansas  Engineering  Soc.  meeting.  ..  .324  349 
Kansas   Pub.    Utilities   Comm.    sustained. 

Kaufman,   E.   G.   Concrete  retaining  wall  *298 
Keating,     W.     A.      Installation     of     high- 
tension     cables     in     Ohio     River     at 

Pittsburgh     1939 

Kelley,    Late    J.    C,    and    water-meter   in- 
dustry          »674 

Kellogg,   L.   O.      Hydraulic  excavation!  '.'.  *293 

Kensico    dam    blasting   499,    Smith    *756, 

Excavation     and     foundation     work. 

smith   *763,   Making  concrete  blocks, 

Smith    •1020,    Masonry    construction, 

Smith  *1105,  Porous  concrete  blocks, 

T-     .     ,  ,    <=     ,  <ns>    916,   1276 

Kentucky    coal    fields,    L.    &   N.    line    to..  *453 

Keokuk  dam,  Mississippi   River  703.  Keo- 

kuk  and  Cupid,  T.   M.  A 803 

Kimberly.      A.      E.        Poured      sewer-pipe 

T..      'f;'nt?„"'     ••; 610,   1011 

Kmeaid.   111.,  Building *89 

Kings    Co.    gas    rate   decision .'    754 

Kingsbndge    Armory    arch    erection    »163, 

t-,      '^l39'      -(n>       1204'      Errata       (111     U'U, 

Klamath    project — Lost    Riv.    dam »962 

Knapp,  E.  J.    Shop  methods  which  facili- 
tate    field     erection      •232.      Moving 

car  dumper      *679 

Koch.    J.    C.    Sand-clay    roads .'.'.'   929 

Koppisch,    C.    F.      Calculating   and   areas 

for    earthwork 1303 

Kleiners.    R.    E.      Orpheum    Theater    col- 
lapse    203 

Kressly.     P.    Street    drainage «520 

L, 

I. a   Crosse  water-works  impvts «28 

La    Plata   port,  Argentine •231 

La    Salle    concrete    road.       Hunter 419 

I    IBOE 

Bricklayers'  wages,  N.  Y.  subway 38 

Bridge  dj  aamlters  appeal (n)    1221 

Daj    system.    Increasing    use.    In    public 

works     45    917 

Draftsmen,   Unionism   for.     Smyth    .  .     260 

-Employment     agencies.     Nation-wide.  .  .1188 
Engineers,   Labor  union  for.    M,  W.  P.  .    977 

Profll    sharing,   Clipper  Co.'a mi   993 

1  "e yed,  Statistics  of S6B 

Laboratory,  Hydraulic,  Syracuse *74 

Lackawanna  passenger  terminal,  Buffalo, 

I    '"  "    re,    T.    .1.      t.vi 1.    Richelieu 

Rivet    847 

1  ake     1  1  li      (      1  .1  tern     concrete     pile, 

1282,   '1112 

Lake    Spi inn     Dam    concrete    mixing 

Bauin     47 

1. tikes.    Calll   Ore       underground    waters 

in   adjacent    lands       Patch      ...  »868 

I  I.  11        I'l        eoal      pi,  r        Will.  ,.,.    »802, 

mi    1118 

1   i""1     anili.  nienl        Cmpti  I  n  I I      n, 

"  1  111  red  m  reels.     Skinner,      1421 

Land,   Publ rej       r.  s n     "sr, 

'  i  II "        Si  .'    all  0    "I  Tailing..." 

ai " 

'  "ni  1 . 1  1.1  ma  1  ion.  New  Orleans,  Sea  wall 
'•"'    -nn 
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Land    reclamation,    Pymatuning    swamp. 

(nj    993 

Land — Street     monuments.     Youngstown, 

in)    1430 

Land  subsidences  over  coal  workings....     93 

Land  titles.  Need  of  engineering  exam- 
ination.     Wood    47 

Lands.  Public,  Bill  to  promote  develop- 
ment   of    water    powers    on 478 

Landslide.      See   "Earthslides." 

Lane.   Secy.,    favors  better  protection  for 

inventors 6S5 

Langdale.    E.   T.   Tunnel-lining   fire *1 

Bangloth — New   industrial   town (n)   891 

Langwies  arch.     Schuerch *608 

»as,   N.  M..   bridge *1232 

Lathrop.    J.    C.    Razing   concrete    building 

*ln26.   Handling  gravel   and   sand.*1425 

Latitude     determination     with     ordinary 

transit.      llabermehl i  n  i  '573 

Lava     deposits,     Klevated,     Underground 

waters   in.      Patch »368 

Lavis.  F.  Serra  inclines  'ISO.  Buenos 
Aires  and  some  minor  Argentine 
ports  *224,  Harrow  gages 850 

LAW 

See   also   "Patent"   and  special   sub- 

— Building  code.   New.   Hartford 51 

— (  ivil  Service  laws  in  practical  opera- 
tion.   Ohio 1031 

— Conn,    supervision    of   dams 1219 

— .Descriptions    in    deeds — Proposed    law, 

mi    759 

— Highway  laws.     For  uniform (n)      83 

— Land    titles — Engineer   needed 47 

— Reclamation    Act    changes    desired....    125 

— Sewage   disposal.    Grand   Rapids 43 

— Tap-line     railroads     common     carriers, 

(n)    1221 

— Water  mains.  Paying  for.  S.  F 393 

— Water     supply      decisions,      etc. — Ind. 

Asso.      report 586 

Lawrence,   Mass..    Expt.    Station 969 

Lea.      S.      H.      Bituminous      pavements. 

Charlotte.   N.   C "1174 

League  Isl.   Tark  concrete  report *332 

Leaks  in  water  mains.  Locating  by  water- 
hammer    diagram.       Enger *1040 

Ledoux,   A.   R.      Pres.   Rand *407 

Lee.  E.  H.    Double-deck  freight  houses. *1356 

Lee.   I.  L.    Economics  of  safety 1370 

Lehigh    district    cement    statistics.  ..  (n)  *574 

Lehigh  Nav.  Co.  power  station *1092 

Lehigh  Val.   "Thermos  bottle"   barges. ..  *615 

Leisen.   T.   A.      Water-main   breaks '731 

Lemberger,  O.     Sonora  desert  survey....      *6 
Levee,   Conduit  repair  under.     Hudson..  1134 

Levee,    etc..    East    St.    Louis *300.   «400 

Levee       reconstruction,       Helena,       Ark. 

Purvis    *598 

Levee  slip.  Caernarvon,  La.     Sherrill . ..  .»353 
Levees.    Hydraulic    till.    Construction    of, 
Miss.      River — Trempeauleau      L>ist.. 
Wis.,   and    Henderson  Co..    111.      Y'ar- 

nell *1288 

kvel,    Pocket.    Home's (n)    *197 

Lewis.    F.   O.      Safeguarding  client 1089 

[lifeboats.   Submarine  bells  for (n)    1220 

Lighthouse  Service.  U.  S i  n  i    416 

lighting  P.  &  L.  E.  freight  yard...(n)    1386 
Lightship  hull,  Liverpool,  Iron  instead  of 

steel  for 849 

Lightship  wreck.  N.  S (n)    1276 

I. una   Locomotive  Corp.  shops *l002 

Lime.    Effect    of,    on    volume    of   mortar. 

Spackman    ( n  I    397 

in     cream-of-lime    mixture — Chap- 
man's diagram (n  i    *573 

Lincoln,  Abraham,  surveyor (n)    605 

1  .in ...in   Memorial  foundations *1019 

tthal,   G.      Why   plate  girders  were 
used  in  approaches  to  Hell  Gate  arch  316 

tittle   Rock  water-works 523,    (n)   487 

Liverpool    Engineering   Society 849 

Loader,   Elec.   wagon.  Haiss (n)    *1204 

"Stresses." 
Lochridge,    E.   E.     Springfield  water-main 

break  540,  756 

Lock.     See  also  "Canals." 

•I   (lam    No.    19,   "bin   Riv •2.'!7 

i  anal.  Hydraulics.     Chittenden.  *527 

-inlt    Sic.   Marie ".",12.   *879 

five  crane.     See  "Crane." 

OTIVES 

-  -Boiler  explosions (ns)   56,  812 

I  I     trie  locomotive,  A.  E.  G.,  IUiactian 

'•'' (nl   830 

locomotive.    1. -,ini  volt    direct-cur- 
rent  G.   E  .   for  Spartansburg  &  An- 

derson   Ry •671 

Eli  c.   I<  i  .n Ives,   Di  troit    tunnel.  <n)    1221 

lotives,    Tractor    trucks    for 
use  «  iih.  Bui  te,  Anaconda  i  Pac.  .  *i  114 

— Elec.    side-pusher    I imotlves,    I 

docks,   P    B    K in  i   992 

switching    locomotives,     N.     Y.. 

N    H.  *  H (in    1886 

Firebox.  Large.  P.  &  R (in    119 

Fontaine    locomol  Ive.      Butts 823 

Headlights     Dangerous  "safety  legisla- 
tion"     ' i  182 

Henderson's   I motive,   Baldwin  wits.. 

i  ,  mo  i  powerful  built  1029,  M048 
Ltana   Locomotive  Corp.  simps •1002 
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LOCOMOTIVES 

— .Moving  by  cableway,  Arrowrock  dam.  .«721 
— Oil  burning  locomotives  required,  N.   1. 

Forest    Reserve (nj    1361 

— Panama  locks,  Electric  towing.  ..  *»US, 

I u i  003 
— Power  furnished  by  locomotives.  .  (Uj  05 
— Roundhouse  drainage  oil  trap.    Wade.  *1125 

— Speed  signal,  B.  &  O tuj    866 

— Superheated  steam,   England.     Fowler.    i33 
— Superheater,     Power     Specialty     Co.  s, 

(nj    1049 
Loetschberg  tuunel  protection  from  snow- 
slides    *491 

Logan.,  II.  II.     Co-ordinates  iu  surveying 

irrigation   tracts *73S 

London  elec.  supply.  Centralizing. ..  (n)    losl 

London    reservoir    improvements o23 

Luiiaou  wood  paving.     Church 2d 

Long   lslaud   Cy.  gas-main   laying *1S3 

Lorente,  M.  .1.     Models '632 

Los  Angeles — Harbor  work  1114,  Open- 
ing  (nj    936 

— Power  bond  election.     Heinly.986,  tu)   1102 
— San       Feruaudiuu       inverted       sipiiuu. 

iieinly    -1144 

-Sewerage    studies (u)    261 

— Storm  damage  *o£>u,  Antelupe  Valley 
siphon  collapse,  Mulhollaud  *581, 
Herschel  1323,  Recuperating  from 
riood.  M.  Am.  Soc.  C.  E.  691,  Dam- 
age to  natural  gas  pipe  line...*774, 

•1209,    (ns)    32*.  487,   704,   705 

— Street  railways  valuation 358 

— Underground      structures      iu      streets, 

Recording 1247 

Lost  River  dam.     Patch »962 

Lot  lines  on  curved  streets.  Computa- 
tion of.     Skinner »1421 

Louisville   Engineers',   etc.,   Club 1042 

Louisville     &      Nashville      improvements, 

•286,  *450 
Louisville  water-main  breaks.  Leisen.. »731 
Lovelace,     E.     S.     M.       Calculating     end 

areas  for  earthwork »12oo,   1303 

Low,   E.     Publicity  for  engineer 578 

Luf burrow,   R.  A.      Shark  Riv.  jetties.  .»1131 

Luten  patents,   Conference  on mi    320 

Lutz.  M.  E.     Accurate  triaugulatiou  with 

5-in.  engineers'   transit 1193 


M 

Macadam.      See  also   "Roads,"   "Streets," 

"Pavements,"  etc. 
Macadam  pavements,  Saving  old,  Phila.*1325 

McCollum,  J.  A.     The  motor  bus 1326 

McCormick,  R.  H.     Sewer  explosion *:;73 

McCullough.  E.  Engineers'  compensation  803 
McDaniel,    A.    B.     Excavating  with   large 

scrapers   (errata; 141 

McDonald  Car  Buffer  Co.'s  bumper *12S3 

McDonald,  H.     By  H.  M.  Jones »403 

— Presidential   address 1328 

McGuire,  C.  D.     Sewage  oxidation 1187 

McKeen  gaso.  ry.  motor  car «294 

McLeod.  C.  H.     Pres.  Butler »407 

Mi  Math's  storm  sewer  formula,  Diagram 

for  solving.      Stewart *772 

Machinery  trade.  German  foreign. ...  (n)  993 
Macon.    Ga.,    pavement    protection    955, 

Concrete  pavements (ni    1049 

"Magic  dips" (ni   603 

Magnetometer,  Coast  &  Geodetic  Survey. 

Waldo    *500 

Mahanoy    Plane   engines.      Wright 139 

Mail    carriage.    Railwav    earnings    from. 

(n)    805 
Maintenance-of-way      expense      classifica- 
tion  (n)    658 

Malone,  N.  Y'..  booster  pump *1114 

Manager,  City.     See  "City. 

Manchester,    Eng.,   ship   canal    (ns)    615, 

727,    Sewage  treatment 1142 

Manganese  removal  from   water.     Weston  457 

Manhattan  Beach  sea  wall *337 

Manley.     R.     S.       Creosoted     wood-block 

paving 268,    270 

Mann,  C.   V.     Sand  settlement 683 

Manufacturers    as    consulting    engineers 

700,  Gibbs  snO.   Allen.  .  . 890 

Manz,  M.  W.     Soil  load  tests »1024 

Planning  town.     Duling 188 

Mai.-.    Standard   railwav   valuation.  ..  (n)    487 

Mar.  land,   C.     Shore   protection 1314 

Market,  New  municipal.  Pittsburgh.  .  (n)  867 
Market  system.  Municipal.  Chicago.,  (n)  1450 
Marshall.  W.  L.  Movable  dam  crests.  .  *1264 
Markwart,    A.    II.      Contractors'    surety 

bonds    1034 

Marshall.  B.  G.  Corrugated  culverts.  .*1209 
Marshall.  K.  m.  Vlcksburg  sewerage ....  *295 
Martens.    II.    A,       Reduced-S] I    Sections 

"ii   railways 1 16,  13G 

Vlarvln,  n    a      Publicity  tor  engineer. . .   578 

"is 443 

railv.  a  v  elect  rini  at  Ion     toppage.  .  .    135 
illwaj  measuring  automobile',  i  ni  1220 

Mass.    sanitary   engineers'   and   1 kkeep- 

ei-s'  ratings  685,  Engi >rs'  salarl 

(nl    n  :'i 
Board  of  Health m)    110:1 

Mass.   Tech    A    Harvard 201,  216, 

nisi    1  is    863,    364,    1048 

"  sir.,  damages  pier *464 

Mathewson,  T.  K.  "Boast"  for  engineer.*1209 
Mattress,    Brush,   Rangoon   Riv.   wall....*951 


Mattress.       Dry-laud. 

Parker    "."  »1243 

Mattresses.     River    protection,     Concrete 

block  mfr.  for,  Japan.  Okazaki.  .  . '1404 
Mead,   D.   W.,   Appointment  of....*1273, 

Mead.   E.      State  aid   to  irrigation   farm- 
ers    1241 

Mead,  T.  C.     Australian  irrigation 31s 

Wears,    F. — Sketch  ;    portrait niul 

Mechanical  Navigator.  Brandis' *180,   530 

Medals,    Col.    Goethals' 576,    »584,    *585 

Memphis     bridge     caisson     accident     S12, 

Water  supply tn,    g36 

Men  out  ot  work.  Statistics 365 

Mercantile  Buildiug  piers.  Placing »oiu 

"Meridiograph."     Ross' *468,   530 

Mernmac    val.    waterway.      Sherman....    215 
Meter,  Combined  recording  electric-energy 
and       maximum-demand.        Westing- 
house    *1253 

Meter,      Water.        See     "Water  '  meter," 

"Water    flow." 
Metering  heater,    Harrison   "Cochrane"..    «77 
Metric   and    English   scales   on   plaus   and 
new  conversion  tables,     yuick   (with 

insert)   550,  Corthell 688 

Mexican  Crude  Rubber  Co.'s  explosion      «1154 

Mexican  situation  and  Alaska 1  259 

Mexican  submarine  pipe  laying. ..  *1078,   1376 

Mexico,   Armored  cars  in m      |  _■,-,, 

Mexico,   Railway   destructiou   and    repair 

in.      Van   Hagan 1242 

Mexico — Sonora  desert  survey  «6 

Mexico,  War  with  ? ' 97;; 

Miami  conservancy  project,   etc...      31" 
...       .3~-  531.    (ns)   487,   760,  S67.   9 

Miami  River  bridge  contract iu.    1049 

Michigan    Cent.'s    elec.    locomotives,    De- 
troit   tunnel (ni    1221 

Michigan   Engineering  Society....  571 

Mlddleboro,     Mass.,     iron-removal     plant 

458,  Gas  rates mi    1220 

Midway  Gas  Co.'s  pipe  line »774    «1209 

Milan  subway  projects (n)    °31 

MUes  Bivsr  triage    Md.  '  ''■>"" 

Milk  car,   Phil.  elec.  rys "  '  "  »5o6 

Milk,  Electrical  sterilization  of 686 

Milk     handling.     Municipal,     Jamestown. 

Miller.  R.  P..  Appointment  of....  "'    '43 

Mills  Bldg.  pow'er  plant.      Ripley in      400 

Mills.    E.    C.      Corrugated-iron    construc- 
tion, Sacramento  Val.  irrigation    ...*174 

Milwaukee  Ave.  viaduct.  Chicago *1183 

Milwaukee     water     intake.     New     *1364 
Fare-zone  system  (111   415,  Refuse  in- 

cinerator  power in,    642 

Mine.     See  also  "Coal."  ' 

Mine     experiment     station,     Pittsburgh, 

Mine  fire  gallery,  Bureau  of  Mines.. (n)    295 

Mine,   Founding  building  over 701 

Mine  shaft  lining,  Concrete  block. .  (nj  1115 
Mineral  resources  development  bills. .(n)  6"8 
Miners'      certificates      fraudulently      pro- 

...     cur?d    ••••. '...mi    .;  1 1 

Mines,  Iron.  Timbering  fires  in...  (n)  1353 
Mines.  Subsidences  over... 03.  (ns)  328,  704 
Minidoka    irrigation    project.  .  *1241 

...   .         „.       ,  1314,    (n)'  725 

Mining — Circular  concrete  ore  bins.  . .  .*1234 
Mining — Hydraulic  ore  stripping.  .  '093 

Minneapolis  dam — Cofferdam   work 535 

Minneapolis  plans  union  station (n)    1335 

Minnesota  railroad  water  supplies.  .  1  nj  1173 
Mississippi  River — Bridire  projected.  New 

Orleans  740.   Erratum 1035 

— Coffer  dam.   Minneapolis 535 

— Dam,    Keokuk 703,   mi;; 

— Dryland  mattress.      Parker....  »1243 

— Flood   protection.    E.    St.   L «300,   »400 

— Levee.    Helena.   Ark.      Purvis..  «.v>s 

— Levee  slip,  La.     Sherrill »;;:,3 

— Levees.  Trempeauleau  I)ist„  etc *12SS 

-Water  terminals.  Conference  on..  1292 

Missouri  Ath.  Club,  disasters.  .  (ns)    588 
...    .  ...  706.   758.  936 

Mixing   machine.   Dry,   Stevens-Adamson. 

1 11 1    563 
Mobile    &    Ohio    reconstruction    182     I  N 
railment    accident    365,     57S,     *579 

Bridge    floors '*r,7') 

Models     in     engineering    design.       Scha'p- 
borst,      Fletcher,      Trautwine      257 
Lorente  *632,  Godfrey....    80S,   (n)   693 
Moffat  Tunnel,  Denver  municipal  project 

„  222,    ins)    149,   541 

"Monroe,     Wreck  of  the (ns)    329,   759 

Mont  d'Or  tunnel,  French  Jura.  .  .  .•181,  •134 

Montclair  church  fire »793    im   936 

Montelan   1  (nj    375 

iery,  C.   M.     Sand   testing     .         80 1 
Montreal   water  conduit   failure.  .43    54, 

•100,   215,   *560,    im    2ls 

Moor...  De  Witt  v..  Hist.  Engineer »361 

Moore,    F,    p.      Venturi    meters,   Catsklll 

aqueduct  »856 

Morgan   Bldg.   fpundations '7n 

La,  .\   Tes    gasoline  cars *2o  1 

Moriiz.   E.  A.     Flume  discbarge »192 

n,  Q.  E.     Las  1  egas  bridge.  .  .  .'1232 
Morrison,  W.  6.     Bridge, ipetit.nn  .  ,  .  .    t7o 

Motor       S.  ,.   al  ...   "Elei 

bus  and  iis  problems      Md  !ollu 

Motor  lets  project,  Cleveland 

M.c.r  bus  utility  dlscu      & 

Motor  ■  .  ■  Ing  railway  mil 

im    1220 
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Motor     or.    McKeen   gasoline   ry *2l)4 

Motor,  Near  perpetual  motion.     Q.  E.  D.  97S 

Motor  omnibus  extension,  N.  Y 1205 

Motor    truck,    Hauling    bank-vault    vesti- 
bule by (nj    1050 

Motor     truck     loading.     Rapid — Hauling 

marble,  Buffalo (n)    10G5 

Motor   truck  on   runners,   Knox *599 

Motor  truck  snow  plow *478 

Motor  truck  subsidies,  British (n)    1263 

Motor    truck.    Triangulation    work    with, 

Hodgson's (ni    1027 

Motor    vehicle    attachment    for    closing 

large  water  valves *310 

Motor  vehicle  traffic  growth I  n  i    1323 

Motor  vehicles,  Electric.  Steinmetz.  .  .  .1331 
Motor  vehicles,   Taxing,  in  proportion  to 

horsepower,    Mich.;   N.    V 1032 

Mulhollaud.    W.      Antelope   Valley   siphon 

collapse    *581 

Municipal.     See  also  "City."  etc. 
Municipal  coal-yard  decision.   Me....(n)   805 
Municipal  electric  plant,  Wakefield.  .  (u  i    1275 
Municipal   electric  systems.    U.   S....(n)    695 
Municipal    engineer.    Consulting   engineer 

and.      Balfour-Browne (ni    507 

Municipal  engineer — Day's  work. . . .  (n)  353 
.Municipal  engineering.  Cheap  but  costly  252 
Municipal  engineering  fees,  Oakland....  899 
"Municipal  Lighting  Day."  I'niv.  Iowa..  510 
Municipal    ownership — Paying   for    water 

mains.    San    Francisco 393 

Municipal    project,    Denver — Moffat    tun- 
nel  222,    (ns)    149,  541 

Municipal   projects,    Calgary.     Craig....   847 

Municipal  railway  union,  Ont (n)    935 

Municipal  tour  in  Europe (n)    867 

Murray  Ave.  concrete  arch,   Pittsburgh.  .  »429 


N 

Nanking   walls  to  be  torn  down (n)    923 

Nantes,   France,   quay   walls '292 

Narrow-gage  fallacy;  Lavis'  views 850 

Natatorium.   Municipal.   San  Jose.  .  .  (n)    1401 

National  Brick   Mfrs.'  Asso 55S,    (n)    684 

National  Civic  Federation  survey ....  (n)    537 
National  Conference  City  Planning.  1266. 

1324,    1326,   1332 
National      Conference      Concrete      Roads, 

366,   431,   4:2!.   *443,    (n)    332 

National  Conservation  Asso 1259 

National   Drainage  Congress 990.   1446 

National    Elec.    Eight    Asso.    convention, 

1331,    1371,    1372,   1382 
National    Fire    Protective    Asso.    meeting, 

1090,    ms,    642,  1103,   1129 

National   Foreign  Trade  Council (n)    1359 

National   Geog.    Soc.'s   medal 576.   *584 

National  Highways  Protective  Asso..(n)    487 
Naugatuck     Valley     water    conservation, 

in,     1221 
Navigation.     See  "Ship"  and  cross-refer- 

i> "in  it. 
Navigator,     Mechanical,     Brandis'     *180, 

530 

Nellson,  C.     Pope's  bridge *1374 

Neukom,  E.  1".     Emploi ol  and  invest- 
ment combined  530,  Ed    57.", 

Nevltt,    I.    II.      Toronto    sewage    electro 

"1076 

New     Bedford,     Removing    and     washing 
sand     from     sewage     grit     chatnl"  C 

*886 

New      B 

are '1254 

ir.7. 
1122  ons. . .    '.'72. 

1434 
New  Ha  v.  ii  Trap  R  ■■,'  ■  •  Ill  '    I  I"''-1 

•128, 
Bridge  projected  7lo.  Erratum   1085, 
ivorl     i  i  13, 

►1411, 
C< 

••New  Orleans,"  Suction  dredge '1160 

N.  v    I  Ing  crane.  .  .  .  "1090 

Brld  try  red 

Bi  :  uctlon.  ...  '  ii 

(n) 

lueduct.     Sec   "Ai I 

Building,     i  Ire    and 
Tenement  Hoi        I  (n)   1  160 

Irand    Jury    pri 

*t i"" 

ii 

■  1372 

Ion 

bulll 

,    1200 

" 

hip         offered 

181 1 
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PACE 

NEW    STORK  CITY 

— Sewage    disposal.    Latest    suggestion.  .1371 

— Sewage  disposal   project  ;  map *348 

— Sewage  from    Passaic   Valley   in    bay — 

Injunction   suit  dismissed in)    1450 

— Sewer  flow  measurement.  Jamaica  Bay, 

•790,    "1306 
— Sewer-pipe    joints.    Watertight,    Brook- 
lyn  *1011.  Ed.  1138,  Peck 1261 

— Sewerage       Comm. — Water       pollution, 

in)    275 
— Sewers    valuation,    Manhattan.      Hufe- 

land    *84,  91 

— Smoke   litigation (n)    375 

— Snow   removal.   Day's   work (n)    589 

— Subway,  Brooklyn,   cave-in (n)    *1451 

— Subway     materials    contracting   system 

ini    .",7,    Cost   of   cars (n)    538 

■ — Subway  station  platform  sections.  Ex- 
tensible     *536 

— Subway    tunnels.    East    River *988 

— United  E.   L.  &  P.  station (n)   375 

— Water   mains   broken,   33d    St.- *863 

— Williamshurgh  bridge — Suspension  sup- 
port for  repair  staging  '464.  Rein- 
forcing under  traffic  »1082,   (ns)  867, 

1275 
New  York,  N.  H.  &  H.  directors  responsi- 
bility 254,  (Hampden  It.  R.),  Arm- 
strong 475,  Flagman  sentenced,  etc. 
(ns)  375.  1102,  Fire  at  Hartford 
(n)  642,  Uncovering  the  finances 
S49,  Derailment  in  electric  zone, 
near  Harrison,  N.  Y.  *864,  918, 
*930.  Derailment,  Clayton,  Conn, 
(n)  866.  Costly  passenger  terminals 
917,  Forest  fire  prevention  (nj  970, 
Westchester  revelations  1206,  Elec- 
tric switching  locomotives  (n)  1336, 
Westerly,  R.  I.,  accident  report ...  1377 
N.  Y.,  Ont.  &  West,  bridge  portal  guards. "1139 
New   York   R.  R.   Club 799,  810 

NEW    YORK    STATE 

— Barge  Canal  terminal  estimates  252. 
Siphon     spillways     on     Glens     Falls 

feeder,    Stickney *338,  (n)   488 

— Bond  sale — Market  improvement 253 

— Brick  or  concrete  paving  for  roads  742, 

752,  975.  (nsi    705,   867 

— Canal  traffic  in  1913 (n)   375 

—City     charters,     Simplified (n)    936 

— Civil    Service — Exam,    problem  ...  *467, 

(ns)    *573,    684 

Asst.   Civil   engineer *483 

Highway    const.    Supt.    "Subscriber."   527 
Pub.    Service  Commission    designer..    961 
— Concrete  pavement  specifications  High- 
way Comm.'s  new *954 

— Dam   plans  approved (n)    705 

— Engineer.    State,    appointment   method.    471 
— Excess  condemnation  const,  amendment  251 

— Highway    bonds 471,    (n)    970 

— Highway     Dept. — After     investigation, 

What?   423 

— Highway  Dept.  engineers,  How  selected. 

Bicker    352 

— Highway — Grand  Jury's  action...  (n)    1050 

—  Highway    improvement.    Paying    for...  1311 
— Highway      Investigation — Politics      vs. 

ss    686,     Osborne's     report    to 

Gov.   Glynn   694,   Open   letter   to   Os- 

Alletl 1291 

—Highway    pavements — .Maximum   gradi- 

(n)    1309 

Highway  survey  stations.  Shooting,  (n)    467 

—  Public    Service    Comm.,    1st    dist 291 

l -■  ■  1 1 1    failure   still  Istic-s ni    1276 

Road    contractors   sued (n)   1158 

Stream-flow  studies.     Sargent *903 

— Water    bill,    Maier,    vetoed (n)    936 

i  mendment. ...     91 

Newtown  gas  holder.     Stiles *1318 

i   ,   ooni  rete  patent (n)   485 

Niagara     Falls    asphalt     repairs mi   293 

•    whlrlj '   cableway  proposed.  ..  *22l 

B      Derrick   I is 528 

Nickel      I  ct    Vi  recked »  1  27  I 

•Ilissolis I  i,  ,     898 

Nile    dams i  ni    842 

*  I'M  I 

i    I..  1 1.  Sun  Francisco  garbac 

»110 

h.  of  919     ".e;.:     M 

to  him,  I  looper  920, 

1051     i  "ni  ea    1210, 

Hlmes    1378,    a.    S.    C,    D.    commit 

1884 

work •s'.i2,    1118 

ti    .I       ial    plei      i  lambert 

Point,   \  a       »  iii  ee "892 

eclnti  , eel    *  -l  m 

N'orth  B  bment     1205 

1811      'i 1314  222 

P     '         ii   di  laboi  atoi  i . 

i   "ii •  7  I 

O 

i  fitoui  lie  Co      Cloi    I  "mi  contract    ,      (n)    26 1 

i    >       m, prevention  1042 

ngfneerli  sup 

i     •ii.:i;, 

Co        eroBlon 
hi, i,,  civil  Ne,vie,.  Inwi  1081 

1   I 

\ Ii    ''  '"    '"I  ■       i"i 

'    pairs mi   759 
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Ohio  llond  prevention  aud  conservancy, 
312,    322,    531,    (ns)    487,    760,    867, 

936,   14; 

Ohio   public    utilities    valuation in)    7i 

Ohio  Riv.  lock  and  dam   No.   19 *2.' 

Ohio   Riv.   survey.      Graeter 61 

Oil    burning    locomotives    required,    N.    V. 

State  Forest    Reserve (n)    131 

Oil  engine  air  compressor,  Ingersoll-Rand. 

♦i;;> 
Oil,    Lubricating,    tested    after    long    use, 
by  Carpenter  and  Sawdon,  for  Rich- 
ardson-Phoenix   Ins.    Co 77 

Oil  pipe  line,  Laying  submarine,  Vaughan 

♦1078,    Cruger 1  :;7 

Oil   pipe   lines   common   carriers. ...  (n)   145 

Oil    removal    from    water,    Joliet 136 

Oil    trap    for    drainage    from    locomotive 

roundhouses.       Wade •112 

Oiled    macadam    roads,    Calif (n)    106 

Oiling  Chicago  roads — Data 1 

Oiling    machine,    Road,    Hvass *132 

Oilproof  concrete — Jeffrey's  tests....  (n)  2 
Okazaki,     B.     Concrete     block    for    river 

mattresses *140' 

"Oklahoma,"  Breaking  in  two  of  the  135, 

in)    581 
Oklahoma    engineers'    license    bill ....  (ni    761 

Oklahoma    Soc.    Engineers (n)    75! 

Older.    C.    Steel    bridge   corrosion *35< 

Olean,       N.       Y.,       commissioner-manager 

charter    (n)    921 

Omaha.    Neb.,   classification   of  pavements 

and  bidding  form 129S 

Ommanney,  G.  G.  Supervising  percentage 

contracts    948,   108E 

Ontario  municipal-railway  union....  (n)  93E 
Orange-Montclair  sewage  disposal.  .  .  .  (n)  375 
Ore  bins.  Circular  concrete,  Croton  Mines. 

Sayre    »1234 

Ore  sack  filling  machine (n)    ''  ~ 

Orpheum  Theater  failure  *34,  and  struc- 
tural    engineer     44,     Kremers     203, 

Ritchie ' 

Osborne.  J.  W..  Report  of  686,  694,  Open 

letter    to    him,    Allen 1291 

Osgood,    E.    P.    Irrigation 408,   1061 

Otis    steel    plant,    Concreting    pedestals, 

•11123,    (n)    1090 

Ottawa    water    supply S08,    (n)    642 

"Overhead  charges"  as  "intangibles"  (n)  1336 
Owen,  E.  Crane-run  flange  capacity....  909 
Oxidation,  etc..  Columbus  sewage.  Hoover, 

McGuire  11S7.   Hering 503 

Ozone.  Action  of,  Franklin  141,  Ex- 
periences at  Pittsburgh  Homeopathic 
Hospital.     Wooldridge     7i8,    Jordan, 

Carlson    1211 

Ozone  plant,  C,  B.  &  Q.  building (n)1336 


Pacific   Elec.    Ry.    shelter   stations *737 

Paine   Furniture  Co.'s   warehouse *568 

Painting.  See  also  "Iron  and  steel  cor- 
rosion." 

Painting   freight   cars 1431 

Painting  survey  stations  with  cannon,  (n)  467 
Panama    Canal.      See    "Canals." 
Panama,    Govt,    railway    construction  at. 

W.   T.    M 747 

Panama-Pacific.  Expo. — Foreign  nations' 
exhibits  01.  Building  progress  *2!H, 
•898.  'limber  joint  lesis  *593,  *666, 
Engineering  Congress    1260,    (  ns)  58, 

in  p.i.    i  135 

Pan:, ma    R.  R„   The    251,    in)    998 

Paper  from   refuse.    Haling i  n  i    235 

Parapets  to   safeguard    railway    bridges; 

N.    v.,    N.    ii.    ,v    icident,    et<  . 

pis.   »930,   »1139 

Paris,    Additional    water    supply 167 

Paris  streets  cave  In in)    1885 

ood  paving.     Church 271 

Park  work,  Chicago 1299 

Parker.  F.   Y.   Drj  land  mattress •1248 

Parr  Shoals  plant,   S.  C (n)  1276 

Passaic  River  alleged  damages  from  trade 

wastes (in   866 

Passenger    sen  li  e,     Railway,     DI  iappi  B 

Ing  pr.,111   In 1312 

Passenger   terminals,   Costly,    Burden    of 

917,  A.  i''.  B 1089 

i'a in la   ry.  Bun ey.     Reaburn '388 

Patch,  W,  w.     i  uderground  waters  •868, 

Lost    Riv.   dam    *pi',2.    What    is   the 

matter  with  Irrigation? 1061 

Patent,      Autoclave     cement     test     426, 

Brown   52S 

Patent  deel  Ion,  \\  right  aeroplane     Secj 

i  an,     favors    bet  ter    protection    tor 

Inventors  68B 

Patent,   "Mushroom"  floor,  decision,  .in,   820 

Patent,  Ni  i   •  «  el  concrete (nj    186 

Patent     Testimony  regarding  , crete...l088 

Patents,  t  lamcron  Beptlc  tank (n)     56 

Patents,  Luten,  Conference  on mi   829 

Patents,    relnfon  ed  c rete    wharf    con 

rui Torrance 747 

Paul,  C,  ii.     An,,, i    dam   '1286 

concrete  tile  blocks ini       5 

PAVl  minis 

see  ni  o   "Road  ,"   "Streets,"  "Con 
reti  "  etc 
A.  S.  C    i     ,i,  .  i,    ion  "',  road  com  true 

Hon    and    maintenance    268,    C D 

,  epi  1 1    on   bit Inous   materials.  .  .  .   265 
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PAGB 
PAVEMENTS 

Asphalt.  Abandoning  guarantees  on... 1137 

— Asphalt,  Natural — Tailler"s  test. .  (n)    1346 
— Asphalt  pavements,   Chicago,   cheaper, 

I  ii  i    1158 

—Asphalt   repairs,   Xiag.   Falls (n)    291 

— Asphalt    statistics (n)    1143 

— Asphalt.  Tearing  up in)    91* 

— Brick  and  other  permanent  road  pave- 
ments.   Economics  of.      Blair 1285 

— Brick,  Asphalting  old.  Pes  Moines,  (n)    469 

— Brick    carrier.    Frazier in)    1S3 

— Brick,  Dunn  wire-cut-lug.     Perkins.  . .  .*oOG 
Brick    joint    filler — Blanchard    &    Hub- 
hard  s  advocacy  of  asphalt.  X.  Y...      93 
— Briek  laving,  level.  Clinton,  la.     Thome. '248 
— Briek   and   macadam   pavements.      Eco- 
nomies of.     r.ilderbeck 975 

— Brick   or  concrete   instead  of  macadam 

tor  N.   Y.   highways.  .742,   752,    (ns) 

Too.   S67 
— Cambridge.     Laying    wood-block     pave- 
ment with  cement-grout  filler.     Hast- 
ings     '1130 

— Charlotte,  X.  C.  bituminous  pave- 
ments.    Lea *1174 

— Chicago,  Outlying  parts,  g 1  roads.  .  .    *12 

— Concrete  pavements.  X.  Y.  St.  Highway 

Comm.'s  new  specifications  for *954 

— Concrete  sidewalks,  League  Isl.  I'ark..*533 
— Concrete    surfaces,    Conn.    Ave.    bridge, 

Wash 681 

— Conn.  State  highways *1342,   13 1 1 

— Curb  inlet.  Simple.  Carlinville *466 

— Duluth   pavement   by   city   labor.,  (ni    1158 
— Excavation,     System     regarding.     Oak- 
land     *1095 

— Experimental  pavement.  Early.  Oxford 
St..    London :    wood   blocks,    asphalt, 

etc 945 

— Gradients.  Maximum,  for  various  pave- 
ments. X.  Y.  State  highways.  .  .  in)    1309 
— Jacksonville    bituminous-surfaced    con- 
crete     <ni   992 

— Macadam    discouraged,    St.    Louis    Co., 

Mo in)    989 

— Macadam  pavements.  Oiled.  Calif .  i  ns  i    1069 
— Macadam      pavements.      Saving      old. 

I'hila '1325 

— Hacon,  Ga..  Protection  of  new  pave- 
ments against  destruction  by  trench- 
ing  955.    Concrete    pavements.  .  (n  I    1049 

— Oiler  for  asphalt  binder,  Hvass *1327 

— Omaha.     Classification     of     pavements 

and  bidding  form 1292 

— Pittsburgh   paving  specifications 1435 

—Salt   Lake  Cy.  asphalt  bids (n)    1385 

— Savannah.     Brick     and     asphalt     block 

pavements tn>     1049 

— Sidewalk  tile.  Jacksonville In  I    1077 

— Slag     foundation.     Brown     'log.     For 

brick,   specifications  at   Xiles.   O...*1014 
— Strain  and  expansion  tests.  Bureau  of 

Standards    210 

—  Street  paving  essay  by  Poe (n)    127 

— Surface  dressings,  oiled  roads 755 

— Syracuse    pavement    repair    payments, 

(n)    1041 
— Tacoma  small  wood-block  experiments, 

(ni    1202 
— Wood-block     failure.     Rock     I.,     Davis 

•260.   Ose  of  "Elastite,"   Schutt.  (n)   574 
— Wood-block    paving.    Guarding    against 
expansion  in  :  "blowing  up  :"  expan- 
sion    joints     1085,    Severson,     Beat; 

1262,   Use  of  lugs.   Wright 1434 

— Wood-block  pavement  report  of  Am. 
Wood  Preservers'  Assn.  268,  Con- 
Btruetion  of  creosoted  pavements. 
Manlev  27n.  Wood  paving  in  Euro- 
pean cities.  Church  270,  Creosoting 
in  vertical   cylinders.   Chicago 

,:ing  Co.'s  plant.  Card 343 

I  n.il    Co.'s   town *89 

linage  dist (n)    993 

Peck.    B.     II        Borough    engineer's    plan- 

flling  system  '564,  Sewer-pipe  lolnts.1261 
lis,   Concrete,   for  L.  &  N.  viaduct 

'454.   (n)    1090 

Concreting,  Otis  Bteel  plant.  ,*1023 
Penn.  Bui                        dip  Highways. ..  .1171 
,    car-    •355,    Bump- 
er- and  track  skates,  Broad  St.  sta- 
tion.   I'hila.    'mil.    Bridge   erection. 
Linden,     X.    J.     •1300,     Steel-guyed 
bridge  derrick  •i::nr.  Electrifies 
Phils    i  n  i  104,  Sai'etv  tests  i  ti  i  614, 
Sodded  Blopes   (n)   984,  Track  eieva- 
tlon,    Pittsburgh    I  n  i   903,  Signal  ob- 
servance tests (ni    1325 

Penn    Water  Co.  charge  decision  (nl  705, 

Erratui  0 

i   municipal  port   impvts.  . 

0     rebuilt....    (n)    1275 
Penstock    openings,     Floating    gate    for. 

I:  *  "'  7 1 

Pen  ii-        \\ i     Eti  building,   nt   Qothen- 

Sel,        Edwards    M013 

Building,  Tallulah  Falls..  *248,  »818 

ol      Stratton    261 

r.  c.     cable  suspended  In 

hole »1859 

Perkins,  W    C.     Paving  brick '506 

Permits,   House-service  water,  Abilene.  .•1007 

Ion    Near,     Q    B,  li 07S 

Petersen,  r    \  ,  Death  of   '757 

Petroleum  pipe  line.  Tuxpam,  Laying 
submarine.     Vangban  MnTs.  I'm- 
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TAGE 

im     pipe    lines    common    carriers. 

.in     145(1 

Petroleum  production.  V.   S (n)    339 

H.    E.      Boulder  Creek  tlood *1444 

PHILADELPHIA 

—Belmont  filter  failure  *142.   Ely 320 

— Bond  issues  proposed ( n  i    375 

— Comparative  designs,  steamship  piers.*12!2 

— Engineers'  meeting.  General tm    11 59 

—Highway  work  in  1913 (n)    1386 

— League  Isl.  Park  concrete  work,  Con- 
sulting  Engineers'    report *532 

— Macadam  pavements.   Saving  old '1325 

— Milk   car.    Electric   railways *506 

— Planning   exhibit   prize.    Leipzig   Expo., 

(n)      68 

— Port  and  harbor  work 1112 

loan  decision (n)    760 

— Road  treatment.     Connell 42 

— Snow-removal  conference 934,    (n)     >■''.> 

— Rapid-transit   (subway)   situation 865 

—  Street-cleaning    contractors'     efficiency. 

Increasing in)    13S6 

— Tree  protective  rules in.    .  OS 

— Water-main  break (u.    1275 

— Water-supplv  additions  needed...  in.    1M86 

Fhila.  Elec.  Co.'s  station *1257 

Phila.    &    Reading's    Mahanoy    plane    139. 

Tie  tongs  *6S3.  New  president «1153 

Philippines — Asphalt  discovery tni    1450 

— Bridge  failures — Engineer's  responsi- 
bility        779 

— Bridge  wreck.  Suspension *i72 

— Bridges.    ( 'ollapsible '908 

— Civil  engineer.     P.  M.  LaB *530 

— Concrete  arch.  Poorly  constructed,  (n I   1028 
— Concrete.      Reinforced,      beams.        Gil- 
christ     '659.  921 

— Piledriver.    Three-lead in  i    »1028 

— Rains  and  landslide (n)   483 

Phinney,   C.    H.   Automatic   sprinklers   on 

ships    562 

Photo-reproduction    systems,     Xew.     Am. 

Blue  Print  Paper  Co.'s mi    579 

Pickworth,    C.    N.    Fifth    root    by    slide 

rule    m)    130S 

Piedmont  &  Nor.  elec.  locomotive *671 

Pier.  See  also  "Wharves  and  docks." 
"Accidents."       "Foundations,"       etc. 

Pier.  Bridge.   Repairing  settling *1197 

Pier,  Bridge.  Underpinning.     Jones *78S 

Pier.   Protection,   for  railway  undercross- 

ing.  Cleveland  Short  Line «1172 

Piers.    Collision,    for   bridges,  etc.... 918. 

*930,   *1139 
Pile.      See   also   "Timber.'     "Wood." 

Pile,  Concrete,  bids.   Phila *1212 

Pile,  Concrete.  Xew  type  of — Lake 
Erie  &  Eastern  Ry.'s  "Simplex"  and 
Ridley's  «12S2,  For  viaduct  founda- 
tion. "Stewart *1412 

Pile.    Concrete — Strength    of    band    and 

spiral  hooping (n)    *1202 

Pile    extractor.    Ransome-ver-Mehr *13H5 

Pile    head    protectors (inq.)    197 

Piledriver    and    locomotive    crane.     Con- 
vertible.   Orton    &    Steinbrenner's.  .  .'374 
Piledriver,   Heavy   Bucyrus.   complex.    In- 
tercolonial Rv..  at  Halifax '1198 

Piledriver.  Three-lead.  Philippines.  .  (n)  »1028 
Piledriving   costs.   Cutting,   with   gasoline 

hoist.    St.    Louis    park »1304 

Piles,  Bearing  power  of 482 

Piles — Killing  Teredos   electrically 1202 

Piles,  Precast  concrete.   Havana.  .*1399.   1431 
Piles.    Subaqueous.    Floating   caisson    for 

capping.      Taylor «900 

Piles.    Teredo-proof.      Weiss   314,    Frank- 

land  1140 <n)    109 

Piling.   Creosoted,   Galveston   Bay   bridge. 

Ridgwav    *H76 

Pin-keved    timber    ioint    tests '593 

Pinchot.    G.    Training   forester 978 

Pins.  Bridge.  13-in.  replaces  10-in.  '1082, 

(ns)    867,   1275 

PIPE    AND    PirE    LINES 

See  also  "Water  Mains."  "Aque- 
duct." "Flume."  "Conduit," 
"Sewers,"  etc. 

Air  valves  on  water  mains.     Herschel  .1322 

over    Pettibone 
Gt    I.ak.s.    Ill '004 

— Corrugated    iron,    Sacramento   Yal....*174 

— Corrugated    steel    pipe,    Stopping   leaky 

seam  in.  with  manure.     Mann  ...  I  n  .    oi4 

— Current  meters  for  large  pipes.  Heron. *1302 

—  East    St.    Loula    intake    piping;    laying 

submerged     *400 

— Electrolysis     mitigation.     Methods     of. 

Cure; f    Standards    487,    spring- 

field,   0 735 

— Gas    main.    48-ln.    laid    on    pile    n 

With     ipeclal    I  raveling   crane *1S3 

— Lay  pipe  in  quicksand.  Lowering 
groundwater        by       pumping       to. 

den  571 

.    pipe.   Waukegan,   Cost       460 
— Los  ollapse, 

•581,  1323, 
Los  Ai  R 

ni    structures    in 1247 

'ii     breaks *731 

-  Uontri  al     conduit     failure.  .54.     "100, 

215,  • 
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PIPE    AND    PIPE    LINES 

—  Natural  gas  pipe  line.  Southern  Calif.. 
Stoi .hiage  to  *774,  Corrugated- 
iron     culverts     for     protecting    pipe 

ag,     Marshall '1209 

— N,\\    Bedford   riveted  water  main  after 

17   years    '1254 

— Penstock.  Rebuilding  old  wood,  Gothen- 
burg. Kan.      Edwards '1013 

— Power    plant    accident,     Utah.       Hon- 

nold    256 

— Sewer   pipe,    Concrete.    Kan.    Cy.    Wal- 

347 

— Sewer-pipe  joints,    Poured.      Kimberly.    610 
— Sewer-pipe   joints.    Water-tight,    Brook- 
lyn.    Fort  •lull.  Laterals.  Ed.  1138, 

Peck     ...1261 

— Sewer-pipe  specifications.  Kan.  Cy..  in- 
ternal, testing  apparatus  and  ex- 
perience.     Wallace '959 

— Siphon,    Narrows    *i)40.    972,    Erratum, 

1035.    in)    275 
— Sta'ndpipes  and  conduits.  Design.    Bab- 
bitt  m.    703 

— Steel    pipe    tests    at    Simmons    Wks.  : 

Yan  Stone  joints;  acetylene  welds.  .*1152 
— Submarine     pipe     line.     Laying      8-in. 
wrought-iron.  Tuxpam,  Mex. 

Yaughau   «1078,    Cruger 1376 

— Water  conduits.  Designing  large.  Janni  '66 
— Water  hammer  diagram.  Locating  leaks 

by   '1040 

— Water  service  cleaning  pipe.  Finneran, 

(n)    435 

— Water-works    piping.      Johnson 1124 

— Wood-stave      pipe      continuous-winding 

machine,    Aine's    *1290 

— Wood-stave  pipe  line.  Rutland in)    374 

— Wood-stave  pipe  lines.  List  of...  mi  1258 
Pisgah    Forest.    N.    C,    purchase. ... (n)    1221 

Piston    rods,    Elevator.    Corrosion »6S2 

Pitman,   F.   L.,   Dist.   Engineer *361,  362 

Pittsburgh  sewer  explosion,  Sprague, 
Reppert  *22,  Concrete-arch  bridges 
•429.  '522.  Installation  of  high-ten- 
sion cables  in  Ohio  Riv.  *939,  Re- 
fuse sorting  and  utilization  plant. 
Bunnell  *9S0,  Cabbage  Hill  reser- 
voir (n)  867,  Xew  market  (n)  867, 
Ohio  River  bridge  (n)  935.  City 
engineering  work  consolidated  (n) 
1102,   Canal   to  Lake  Erie   (n)  1276. 

Paving   specifications 1435 

Pittsburgh  &  Lake   Erie  matters.  .•1412. 

1422,    .11.    1386 

Pittsburgh  Steel  Ore  Co.'s  work '293 

Plainfield,  X.  J.,  sewage  disposal.  ...  in)  807 
Plaisted.  H.  M.  Cleaning  intake  well.. '346 
Plan    filing    system,    Borough    engineer's. 

Peck     *564 

Planning,   City.      See   "City   planning." 

Plans.  Engineers',  Fee  for  using 735 

Plaster — Line  in  cream-of-lime  mixture — 

Chapman's   diagram (n)    *573 

Plate   River   mouth — Map '225 

Platform  canopies,  Chi.  El.  Rys *968 

Platform  sections.  Extensible.  N.  Y.  sub- 
way stations *536 

Plumb-bob       holder      for      transit      leg. 

Lawrence's    (n)    •469 

Plymouth,  Penn.,  land  subsidence 93 

Poe.  E.  A.  Street  paving in)    127 

Poe.  J.  R.   Publicity  for  engineer 4.4 

Poles,   Fire-killed   timber  for (n)    793 

Poles  in  blizzard.  Natural  vs.  designed  ; 
failure      of     concrete      '.".v.      *928 

Coombs    1088 

Pope's    flviug-pendant    bridge •1374 

Port.     See  also  "Harbors."  "Wharvi 
docks."    etc. 

Port.  A  unique — X.  Y 1311 

Port    and    harbor    work.    American 1111 

Portland.    Ore.,   fire — Lesson    to   port    de 

signers    620.    mi    642 

— Harbor   work 1114 

Porto  Rico  rainfalls.     Branch 13. >S 

Ports.  Argentine.     Lavis *224 

Portsmouth.   Eng..   dockyard  fire 56 

Potash    deposits.    Drilling    for in)    1377 

Potter.   A.    European   and   American   ways 

of  operating  sewage-treatment  wo 
Potts.  C.    Filtration,  etc..  Bound  Brook. *1036 
Power      bond      election,      Los       \ 

Ileinlv    9S0.    (in    1102 

Power  plant  for  long-distance  power 
transmission  to  coal  mines.  Yirginian 

Power   Co.'s.      Allen '1  '.7s 

Power  plant.  Ford  Motor  Co.'s 140 

Power  plant.    I'hila.     Elec.    Co.'s '1257 

Power  plants.  Early  isolated (n)   499 

Power    station.    Lehigh    Nav.    Co '1092 

transmission,   Chemical.     R 

Prescotl  pump  efficiency (n 

Presidents,    four   engineering  societies. .  .»403 

Press   work   suction    lifters 1111    1097 

res,   Allowable,  on  railway  roadbed 

im.    report.      Ambrose •618 

"Pretoria"  and  "New  York"  collide.  .111 

C.    M.    Des    Moines    Klv.    viaduct    ■ 
Prisinoi.i.     Sphere    not.      B     11.    M.    46, 

Scope  of  formula.  Koescr 476 

ductograph"    tune    recorder. ...  (n)    1028 

Proi       ■  -. ■.  '  aarl '179 

Profll  ipper   co.'s (n)   998 

Progress  dla  »1845 

Propellers,    llrlal,   canal  barge in)    347 
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PAGE 

Providence,  K.  I.,  subways  proposed  *627, 
(ns)  588,  759,  East  Side  tunnel, 
Robertson  *780,  Passing  of  counter- 
weight cableroad  *842,  Hypo- 
chlorite mixing  tank  for  sewage-dis- 
posal works  *104S,  Harbor  work.  .  .  .1111 
Pseudo-engineering,  Evil  .results  of.  Re- 
pass         020 

Public     land.        See     also     "Irrigation," 

"Drainage,"     "Land." 
Public    lands,    Bill    to    promote    develop- 
ment of  water  powers  on 47S 

Public    Service    Comni.,    1st    dist.,    N.    Y.. 

report    201 

Public  Service  Comm..  X.  Y. — Kings  Co. 
gas  rate  decision — Paving  over 
mains:    appreciation    as    income....    754 

Public   Service  Commission.   Vt mi    1336 

Public  utility  property  valuation  for  rate 
making.      A.    S.    C.    E.    report,    etc., 

266.  350,  630.  MO.  S41 
Public  utility  rate  making.  Raymond  .  .  510 
Public  utility  service  as  a  basis  of  rates. 

1372,    L382 

Public  utilities  and  engineer 421 

Public    Utilities   Comm.,   Kan.,   sustained. 

(n)    293 

Public  utilities  control.  Wis (n      53] 

Public  utilities.  Engineer's  part  in  regu- 
lation of  (n)  149.  Engineer's  ex- 
periences on  commission,  Sague  273, 
Engineer-commissioners  or  commis- 
sion engineers'- 311 

Public  utilities  valuation,  Ohio i  n  i    760 

Public    works    commissions,    Information 

bureau  for.     Jones *192 

Public  works.  Day-labor  system 45,  917 

Public  works  engineer's  qualifications. (n)      69 
Publicity     work,     Cleveland     Engineering 
Soc. ;    publicitv    and    the    engineer. 
Drayer  176.   Ed.  201,  Benjamin  37'.. 
Poe  474,  Low,  Marvin  578,  Hayford.    745 

PUMPS   AND   PUMPING 

See  also  "Water-works."  etc. 
— P.aldwinsville  electric  pumping  plant. *1039 
er  pump,   Malone  water-works .. *1114 
— Booster  pumps  in  gravity  water-supply 

its,   Birmingham 523 

— Catskill  aqueduct  pressure  tunnels  un- 

waterlng  equipment *1244 

rifugal        turbine-driven        pump. 

.    town    "1150 

— Chicago    water  works    impvts.    m 

1142 
— Draina; 

—  Effiei.  q                                       '                    iii    240 
:ity  for  pumping.     Bryant 1010 

to  la]                                              fen. .  571 
—La   '  !rosa   pump  *30 

*1364 

mpa *128 

I.  pumps '519 

:  ing  plant.  Trenton 53 

plant   .        Small. 

Greelej  

-Water  Johnson 1123 

led  Ion      of 

pumps  for.      Bonsman 1015 

r. . . .    269 

for  v.  t.  Cy 471 

of.    vetter 914 

Purver,  <'•.  M.     I                       apensation.*633 
Irk.,  levee »598 

be8,    Investi- 

■  inont 

Ion (n)    993 


<J 

Large     blast 

r.o 

*292 

• 

Borden 
'wit  h    Insert  1     »942,    Special 

Iblllty   nf  arcbltl 

Burveyer  97<; 

groundwater     bj 

f.   r,7i 
1 4  17 
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Rail   stresses — Using  extensometer *414 

Kails— A.  R.  E.  A.   report 697 

Rails.  Influence  of  aluminum  upon.    Wick- 

horst    699 

Railway   Exchange   Bldg.,   St.   Louis,   con- 
struction   »32,    *1360 

RAILWAYS 

See  also  "Electric,"  "Elevated," 
"Subways."  "Locomotives."  "Car," 
"Bridges,"  "Tunnels,"  "Cable." 
"Cableway,"   "Accidents,"   "Fire." 

— African  railway  construction (n)    497 

— Alaska  railway  524.  03n,  Engineers 
971,  1029,  *1101.  (ns)  4S7,  642, 
1040.  1051,  1103.  Another  Govt, 
railroad.  Boise  &  Arrowrock,  Davis. 1210 
— Am.  Railway  Asso. — Report  on  auto- 
matic train   stops  or  control 855 

— American  Ry.  Engineering  Asso. — Com- 
mittee reports — Tunnel  ventilation  ; 
mechanical  handling  of  freight  :  al- 
lowable unit  pressures  on  roadbed  : 
wave  motion  of  roadbed  ;  iron  and 
steel  structures:  gravity  switching 
yards  *U16,  Convention  report — 
hvay  ;  track;  ballast:  ties; 
spikes  :  rails  :  yards  :  signals  :  elec- 
trification ;  bridges  and  structures : 
wood  preservation  696.  Influence  of 
aluminum  upon  steel  in  ingots  aud 
rails,  Wickhorst  609,  Guard  rails  on 
bridges  600,  Tie  plates  and  track 
spikes  *7no,  Engineers  and  railway 
valuation,  Wendt  701.  Sketch  of 
Pres.  Story  *7o2.  Discussion  on 
bridge  design  248,  253,  Ed.  629, 
Outline  of  committee  work  084,  Sig- 
nal exhibited  1001,  Double-deck 
freight  houses,  Lee. *1356,  (ns)  615,  658 
— Arch.  Langwies  concrete.  Schuerch.  .  *608 
— Atchison.  T.  &  S.  creosoted  piling.  .  .  .  "1176 
— Bait.  &  O.  improvements.     Stuart. 345, 

mi  402 
— Bostou  &  Maine  impvts.,  Conn.  River 
Yal. — Hinsdale  cutoff,  Brattleboro 
station,  East  Putney  slides  repair, 
etc.  *720,  Gravity  switching  yard, 
Mechauicville ;  car  storage  and  re- 
pair, coaling  plant,  etc.  *1008, 
Trainshed      roof      collapse.      Lowell, 

1111    1450 

-  Brake  retardation  in  bridge  design  422. 

I. rake   tests  on   last  1'.  R.   It.   trains, 

1  ■  id   ij    4_7.   Buel 688 

—  Bridges,  Heavier  design,  needed:     Am. 

Ry.  Eng.  Asso.  discussion  bj  Greiner, 
I'urdon     ei     at.     24s,      Rolling-stock 

1    253 

per,  Combined  pneumatic  aud  fric- 
tion,   lor    terminal    tracks.      McDon- 

*12S3 

— Butte.  Anaconda  &  Pac.  electrification, 

•637,    *720.    "1414 

Liial   rail  pierces  train (n)    771 

— Canad   11   1  penditures    on    rail- 

ways  and  canals in;   S25 

— Can.    Nor. — Sudbury-Porl    Arthur    .sec. 
il      retaining     wall, 

'-'.is.   Bridge,  Kamloops »460 

Lrmored,  in  Mexico (n)    1276 

il   li.   It.,   N.  J.,   track  subsidence, 

in)    328 
50,  B.  ,\  Q.  concrete  tunnel  lining 

*076 

. .*1183 

&  St     Paul    ilei  trie  trac- 

In  dera  llmenl    1  a) 

adui  1.   Prior 

•i-'is.     Survej      .in      1019,     Girder 

•  1  loo,   w  ork  .-it   Chicago 1200 

1  ulon 
station   rebuilding,   1  omml  1  Ion,  etc., 

r00,  867,    1235 
I    during   101  i      1  1.1 

1298 

...... 

(ns)     17 
Chlm         illwa  ■,  s.  l'."i2 
1     I  Am      .1  ii  1    1288 

.  •  1  204 

and  Short    In 

ling •1172 

t0    lie 



date  for (n)   '016 

.  ,.    lull 

928 

ting  rail 

hi     1143 
in. 
.      anting 

toff.  Mont 

Hint, el.       .1 
Iiik    D»l  Ml 
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RAILWAYS 

— Freight    cars,    Painting 1431 

— Freight,   Fast,  expensive.     Begien..(n)    343 
— Freight    handling,    Terminal    and    road 
costs      in,      Central      of      Ga.      It.  It. 

Rhett 1  u )    1323 

— Freight    rates    and    prosperity 1086 

— Frog,    Spring-rail.    Conley "1408 

— Fuel    Asso.,    International    Ry 1253 

— Gage,  Narrow,  fallacy;  Lavis'  views..  850 
— Gage       uniformity,       Australian       and 

Indian    railways     304,    1250 

— Gages  of  Argentine  railways *2.",1 

— Gasoline      motor      car,      McKceu.      for 

Morgan's  L.  &  T.    Ry »294 

— Grade      crossing      accident.       Memphis 

(u)    140,  Correction,   Scbuiz 250 

— Grade   crossing   elimination ..  (ns)    104, 

200.   402 

— Grand   Trunk    Fac.   completion in)    813 

— ijt.   Nor.   Ry.  tunnel   and   snowsheds  in 
Cascades        *1225,        Electrification, 

Mont mi    758 

— Horse  railway.  Last,  in  Eng ml    1347 

— Hudson   Bay   railways   projected.  .  1  n)    1103 

— Iceland's   first    railroad (  u  )    588 

— 111.  Cent,  work  at  Chicago 1200 

— Interstate  Comm.  valuation  maps.  . ,(n)  487 
— Journal  bearing  tests.  Bronze.  ...  (n  >  1  iu" 
— Lacka.  passenger  terminal.   Buffalo.!  ni    540 

— L.   V.   roadbed  sinks,   Pittston (n)    275 

— Louisville   &   Nashville   impvts.  .  *280,   *450 

— Mail    carriage.    Earnings   from (n)    805 

— Mexico.    Railway    destruction    and    re- 
pair in.      Van  Hagan 1242 

— Minneapolis  plans  union  station.,  (n)    1335 
— Mobile  &  O.  reconstructing  trestles  and 
bridges  for  heavier   locomotives   182, 
Derailment  accident  365,   578,   *579, 

Bridge    floors *579 

— Nashville.   C.  &   St.   L.   camp  and  com- 
missary    arrangements (n)   574 

— N.  Y".  Cent.  elec.  wrecking  crane *1099 

— N.  Y'.,  N.  H.  &  II.  directors'  responsi- 
bility 254,  475,  Uncovering  the 
finances  849,  North  Haven  wreck 
prosecutions  (ns)  375,  1102,  Derail- 
ment in  electric  zone,  near  Harri- 
son. N.  Y. ;  effect  of  parapet  wall 
*864,  918,  «930,  Costly  passenger 
terminals  917,  Forest  fire  prevention 
(n)  970,  Westchester  revelations 
1206,  Westerly,  R.  I.,  accident  re- 
nort,  transverse  rail  fissures  1377. 
Miscellaneous  (ns)  373.  642,  866.  1336 
— N.     Y.     Ont.     &     West,     bridge     portal 

guards   »1139 

— Nickel   Plate   viaduct   wrecked *1271 

— Norfolk  &  Western   coal   pier,    Lambert 

Point,   Va.      Wiltsee 892 

— Panama,  Govt,   construction  at.    W.  T. 

M 747 

— Panama    R.  R 251,     in)     003 

— Passenger  service,   Disappearing  profit 

in    1312 

-  Passenger  terminals,  Costly,  Burden  of 

017.    A.    I\    B 1089 

— Penn.  R.  It.  steel  box  cars  »355, 
Bumpers  and  track  skates,  Broad 
St.  station.  Phila.  »1014,  bridge 
erection,  Linden,  N.  J.  *1300,  steel 
guyed  bridge  derrick,  Calumet  Rlv. 
*l3ii7.  Electrification.  Phila.  (n)  104. 

Safety    tests     Ull     014.    Sodded    slopes 

In    cuts     in)     984,    Track    elevation, 
Pittsburgh    m)    003,    Signal   observ 

ance    tests (n)    1325 

Phila.     &     Heading's     Mahanoy     1 

engines,  Wright   139,  Tie  Tongs *6S3 

— Pile-driver  and    locomotive   crane.   Con- 

le,  1  ulon  &  Stelnbrenners.  .  .  .  *374 
— Pittsburgh  &   Lake   Erie  affairs   ♦1112. 

1422,    mi    1386 
Public-Service    Commission    engineer's 

,  1  1  lences     lec it  Ing,    steel    cars, 

rail     breakages,     etc.       Sague     273. 

mi    140 
Rj     1  Iducatlonal   Bure  in    I      P.  &  I.  C, 

11.1    588 
Rapid   transit    In   cities,    Provision    for 

ii -e.      Innies 1882 

Rates     Schenectad      rs  llwaj        . .  (n)    1 220 
Rates     Shn  vepoi  1   cs  le  decision  .  .  tin    1386 
..ns  mi  operat  Ing  forces.  ...  1  n  1    759 
St.    L,    s.    w.    vacations    without    pay, 

mi    1386 
San    Pedi  0,    Los   Angeles  ,\   Sail    Lake, 

'  fonct etc   fence  po  is  on 

1   .      1  Ry,  Inclines      Lavls •  189 

shelter   siaiions.    Concrete,    rue.    1  lei 

Ry .'737 

Signal  Interlocking     plant      rules.      I  ni 

87 

Signs  contt  oiled   02 

Genl     Rj .    Equip.   Co. rs.  .  .  .  mm 

Slgni "ii.  77i! 

Signals,  Railway,  Illuming  '.ill 

So      t'.ie      1  unnel  lining     fli  ■         u  ade 

Langdale    •!.     Bid      1085,    Tu 

v.  11  h    .  piral    curves    (n)     169,    Con 

.    open  cut,   Wade 

18     tig    1 11  1   ii    tunm  1    with 

ncreti     '->•  idi      101 1  rap   for 

:     11  ■        W'adi  M12B 

It,  dU,  '''I         - n        "'I      mile    1 

Safe    operation    ol        Uarteni     1  [6, 
.     d-rcdui    Ion   sit  do  I  186 

sin  v  ■  \ ,     Not  tl P  itagonii        Res 

v:33 
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RAILWAYS 

"Tan  Hue"    railroads    common    carriers, 

(n i    1121 

Tehuantepec    Ky.    statistics. ......  (n)   993 

Ties.  Preserving.     Gibson,  Deiss.  Water- 

man    268,    Angler.    Teesdale -b9 

Track  inspection  machine,  Italian.  ....  *t>7  I 

—Transcontinental  Ky.— Canada's  experi- 
ment 472,  W.  T.  M.  747,  Car-ferry 
steamer    (n)    432,  Cost  investigation. 

Trestle  vibration  cracks  ice,  Chi.  &  N- 

W       (n)    *915 

Ulster   &  Del.   R.  R.   snow   fighting.  ...  *769 

— Valuation,      Engineers      and      railway. 

Wendt        ' 

—Valuation — Interstate   dist.     engineers.  *360 

Valuation    maps.     Standard in)    48  < 

Valuation — Measurement  of  mileage  in 

Mass.    with   automobile (n)    11-0 

—Valuation.      Re-,      Estimating     grading 

quantities  on.      Brinkley .  .  .*191 

—Wabash  bridge.  Attica,  disaster.    Smith 

812,    *S54.    •'.lie.    Ed *1139 

—Wabash  bridge,  Hannibal,  Interchang- 
ing   spans.      Curtis ■  ■  •  •    439 

— Wabash  derailment.  Decatur.  Mo., 
caused   bv  switch    lever   working  out 

of    socket :  ■  <n)    I221 

— Water    supplies,     Minn.,     investigated. 

(n)    11 t 3 

— Water   treatment.      Bardwell 1098 

— Westchester    Ry.     revelations ...1200 

— Wichita  union  station :  track  eleva- 
tion ;  subway  undercrossings.  Skin- 
ner     bod 

Rainfall    and    runoff.    Records    of    heavy, 

Porto    Rico.      Branch 1358 

Rainfall,   Galveston.    1898-1913.      Dickey.      69 
Rainfall.  Los  Angeles.   Heavy  *580.  *581, 

691,    .774,    51209,    1323,     (n||_  328.   ^ 

Rainfall,    Philippines,    neavy ;(n),i§£ 

Rainfall.  Southern  Mich..  Heavy....  In)    lloS 

Rake.    Two-man    macadam-road.  .  .  .  ....  .    *13 

Ramapo   Water   Co.    suit.    .  . .  (ns)    042,   1450 

Rand.  C.  F.    By  A.  R.  Ledoux *4Ui 

Rangoon    River    training   wall *9oO 

Ransome-ver-Mehr  pile  extractor *1305 

Rapid     transit    in    cities,     Provision    for 

future.     Davies 133- 

Rate.       See     also     "Electricity."     "Gas, 
"Railways."       "Electric        railways. 
"Freight,"       "Water."      "Valuation," 
Public    utilities."    etc. 
Rate  making.  Public  utility.     Raymond..    510 
Kate  making,   Valuation  of  public-utility 
property    tor.      A.    S.    C.    E.    report. 

etc...." 200.  350.  030.  81".   S4, 

Rates,  Shall  cost  or  public-utility  service 

be  the  basis  of '.' 1372,    1382 

Raymond.  W.  G.     Rate  making 510 

Reaburn,    D.    L.      Ky.   survey.    Patagonia 

*:;:::;,  Three-point  problem "682 

Reclamation,      s   .■   "Irrigation."    "I\    S.." 

"Drainage,"   "Land."  „„„_ 
Records.  .Milwaukee  intake  construction. »13o8 
Roes     B.    L.   G.      Curve   intersection   prob- 
lem  *407,   (ns)    «573,   6S4 

Refuse.      Si-e   "i  iarbage."  _ 

Registration.  1  lesign.  Bill  for o24 

Reid     J.,   &    Co.       Ladder   dredges 318 

Reinforcement,    Soffit,   Mitchell-Tappan .  .*190 
Repair  stag                          :   support,   Wil- 
liamsburg bridge -164 

Repass.    .M.    A        Evil    results    of    pseudo- 
engineering    9-0 

RESERVOIR 

See   also   "Water   supply,"   "Dams," 
etc 

— Cabbage  Hill   reservoir (n)  867 

.inn     reservoir!      flood    prevention, 
Uvord   i50    Ed    799,   \  ermeule 

920,  Oakes 1042 

Concrete  reservoir,  Waterproofing 1316 

—  Dry    reservoirs,    Self-acting,    (or    flood 
in  i<iii.     II.  B.  F 529 

i  ise  concrete  reservoir       '28 

—Lehigh    Nav.    Co.'s    condensing    water 

rvoir    2m 

—  London   re-. en  oil    Improi    no  in        523 

m  i.    Valle:     ware]    i •  al  Ion, 

( n i    1221 

— N    v      Sllvei    i  al  '■  re  en  oir      B i, 

•279,    i  "i    7.-.1 
— Sill  determinations,  Rio  Grand  18 

—Wall,  I'l'in  Idem  lallj  Btabli      I  mi  ham..*468 
Retaining  wall    See  also  "Coast  erosion." 
"Harbors,"  etc. 
Ing    wall.    Coni  |  con 

Ion,  Can.   Nor    street  crossing. 

Kaufmann    298 

wall,  i  om  re I  pile     Dor 

run      '853 

|{,  |, a  I    .     Ureal,  mi-     «  Itll    dj  Handle.  .  .  I  n  I     1810 

r       .        i     \\       froporl  lonal  bow  welr.*1409 

Rbea,   franl     Dl  tri.  l    I  nglneei        •360 

Rhode  Island  Co.'s  n 1 »780 

Rice,   II    A      HI  !         349 

Richelieu  Blver  typhoid      LafrenlSre.  . . .  847 
Bi,  b.no,,. i.   Calif .   cits  planning  i  ompetl 

mo,    1  i:il.   *1  142.    (ill    813 

Richmond,  Va„  bridge  designs •ItO 

m:;  ,.,  le  id nl  ractoi      claim  toi 

I,,         allowance        924,         I  lescl'ipl  Ion 

Boiling    *1066 


PAGE 

Ricker,  G.  A.     Highway  engineers .   352 

Riddle,    K.      Manager   plan   of    municipal 
govt.   325,   831.    Water-main   records, 
fe                                                  *1007,   (n)   789 
Ridgway,    V.    B.      Creosoted    piling,    Gal- 
veston, Bay  bridge «Tooo 

Ridley  concrete  pile ,J,5f 

Riggs,  T.,  Jr.— Sketch  ;  portrait 110i 

Kio  Grande,  Silt  in.     Follett 18 

Ritchie,  E.  G.     Twisting  strength *689 

RIVERS. 

See  also  "Bridges,"  "Flood,"  etc. 
—Colo.  Riv.  floods,   Imperial  Val...(ns) 

935,  993 

— Flood  protection,  Ft.  Wayne (n)    339 

— Floods.  Relation  of  stream  obstruction 

to — tibio  Univ.  lab.  studies (n)    bbb 

— Gage,  River,  mistaken  for  infernal  ma- 

chine    bio 

— Great  Miami   ice  jam,   Breaking.  .....  *997 

— Hudson   River   tides,   High .  (n)    ci28 

—Mattresses.     Protection,     Mfr.    of    con- 
crete blocks  for,  Japan.     Okazaki.  -*1404 
— Merrimac  val.  waterway.     Sherman.  ..   215 

— Miss,  dam,    Keokuk '03,   SUd 

— Miss.      dam.      Minneapolis — Coffer-dam 

emergency    work ■   "do 

— Miss.,  lirv-land  mattress  on.    Parker.  *124d 
— Miss,    flood    protection,    E.    St.    Louis, 

•300,   *400 

— Miss,    levee,    Helena,   Ark.      Purvis *598 

— Miss,   levee  slip.  La.     Shernll L,,Zz 

— Miss,  levees,  Xrempeauleau  Dist..  etc.*l-88 
— Miss,    water   terminals — St.   Louis  con- 
ference     •  ■  ■ • • • l-9- 

North     River     channel     encroachments 

1205,      1311,      (ni      1222,     Dredging 

needed.  N.  J.  side •  ■  ■ ldl* 

— Ohio    tlood    lessons.      Alvord    ioO.    Ed. 

799,  Vermeule  920.  Oakes .1042 

Ohio        flood-prevention        bill — Miami 

project,  etc 312.  322,  531,    (ns) 

4S7,   760,  S07,  930,   14ol 

— Ohio  lock  and  dam  No.  19 *237 

— Ohio  survey.     Graeter 004 

— Puyallup  and   Duwamish   Rivers  diver- 
sion   project.    Wash.;     White    River 

dam  ;  map .  . §*» 

— Rangoon  River  training  wall *9au 

— Regulation  in  antiquity.      Willcocks. . .    990 
— Richelieu     River     typhoid,     etc.       La- 

frolliere    8*' 

—Rio  Grande,  Silt  in.     Follett 18 

— Spokane  River  sanitary  survey.  ...  (n)    »»4 
— Stream-flow     studies.      Hudson      River, 

etc.,   X.   V.      Sargent .'903 

— Texas  floods,  December.     Buuuemeyer.'lllb 
— Yellow    River   flood    prevention...    3,2, 

924,    *1272,    mi    1223 
Rivets.    Driving    1%-in.    field,    Equitable 

i :  1 , 1 .  ■       tm    12(i.j 

Rivets,   Field  bolts  vs.      Curtis tn)    488 

Rivets.  Large.  Hell  Gate  bridge.  . *b- 

Roadbed,    Railway.    Allowable   unit   pres- 
ii    -     on — Committee    report.       Am- 
brose     •    blb 

Roadbed.  Wave  motion  of — Conim.  report. 

Howard    61J 

ROADS 

See     also     ■  Streets,"     "Pavements," 
Bridg 
-\reident-.    Highway.    British    Isles,  (n)    992 
_    \      si'.    E.    discussion    on    road    con- 
struction     and      maintenance      263, 
p  |. ni    on    bituminous    mate- 
rials      265 

— Automobile  traffic  growth,  in (n)   1323 

— Bituminous  surface  treatment  and  dust 

i  i .  i  entives,   Phlla.     Connell 42 

Brick  roads  in  Holland.     Hoeker 9(9 

—Bridges     and       diverts — Am.     Concrete 

[nsl     I'onnr     i  ei  mi ada  I  Ions 481 

— Bridges,    Highway,    Better,   needed 23 

— Calif,   countv    highway    pm.ie,  t .  .  .  .  mi    833 

Canadian  &   International  Good   Roads 

;    .     of    brick    and 
other     permanenl     road     pavements. 

Blair   :  •  •  •  ;.128-> 

— Chicai  o     ■  e  od    roads    1 1  nstruction    in 

outlying  parts  oi ,}- 

— Con.  rele    road,    la    Salll         Hinder 419 

—Concret     road    spe :ai  Ion      -Booklet, 

(nl   1158 
—Concrete    road--..      Am.    Concrete    lost. 

is,;.  Bel 'i  e "I (ul   49B 

— Concrete    road       c •crning    3(iti.    Na- 

t  lonal  i  II,  433,  *4  13,  i  n  >  •••._ 

— Conn.  State  bighwaj   organization  and 

work;  bituminous  macadam,  eement- 

,■ irete     and      bituminou    ,  .-n, 

ei      contra,  I  i    progres  -■  diagrams, 

,.,,.       •  i  •'•  I 

Counl  n    I       i  bad  i  'I''  „„„ 

i..  P.  C  .520 

Crossings     Corrugated   pipe  const *''•• 

— Klin, 11 n     'in  but   two  i  ppes  of  road. 

(n)    531 

— European  highway  costs,     HeweB..(n)   749 
— Federal   appropriations   for  Btate  road 

ruction     Shackleford    bin    471, _ 

1  ns,     I 

Grai  Road  work,   Wls..(n)    1022 

—Highway  engli ring  Btndents     Barber 

\  phall  Co.'s  prize  offer in)   588 
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ROADS 

— Highway  improvement,  Spreading  sound 

ideas  on (nl    1411 

— Highway   improvement,    Two   extremes 

in     paying     for — N.     Y.     State    and 

Cleveland    1311 

— Highway   laws,   For  uniform (n)     83 

— Illinois 'highway   law   constitutionality 

upheld (nl    14;>0 

— Illinois  highway  work  analysis.    Bradt.1316 

— Illinois  state  aided  work (n)   993 

— Illinois      Surveyors'      and      Engineers 

papers .327,     354 

— Indiana  highway  administration  ...  (u  1    119 
Iowa.     Design     and     construction     of 

earth     roads    in  ;    elevating    grader ; 

recommended         cross-sections        for 

macadam  and  concrete  roads.     Agg.*821 

—  Iowa     highway     law.     Dragging     roads 

under 725,   (n)    llo9 

— Kan.     highways     management.       Gear- 

— Memorial.  Brick  road  as (n)    1450 

— N.    Y.    Highway    Dept— After    investi- 

gation,    what?    ■    4-3 

— N.    Y.    Highway    Dept.    division    engi- 

neers.   how   selected.      Ricker 3o_ 

N     Y.    highway    investigation — Politics 

vs.  business  080.  Osborne's  report 
to  Gov.  Glynn  694,  Open  letter  to 
Osborne.     Allen 1-91 

\-    Y    Highway  survey  stations,   Shoot- 
ing    lu)    -16' 

r    v    u^hn.,rc Tii-iei.-   or  concrete  m- 

(ns'i    705,'  S67 
—X.    Y.    St.    bonds ...471,    (n)    970 

—  N.   Y.   St.   contractors  sued (n      II08 

N.  Y.   St. — Grand  jury's  action...  (n)    lOaO 

— X.  Y.   St.  Highway  Comm.'s  new  speci- 
fications for  concrete  pavements.  .  .  .  *9._>4 

N     Y.    St.    highway    construction    supt. 

exam,    question.       "Subscriber"......    527 

— N.    Y.    St.    highways — Maximum    gradi- 
ents,   various   pavements in)    1309 

— Ohio.  Brick  and  concrete  in in      1330 

— Oiled    macadam    roads.    Calif (n)    1W>9 

Oilins   machine.    Steam-heated  self-pro- 
pelled.   Hvass *132i 

Pern.   Bureau,   Township    Highways.  .  .llil 

Pioneer        road        builder's        wisdom. 

Hughes    ••<>"    ''in 

— Sand-clav    vs.    macadam    for    roads    in 

Southern  states.  Hickerson.  Koch .  b-b 
— Signs.  Direction  map.  Cooper's.  .  (n)  *oi4 
— Surface  dressings  for  oiled  roads.  ...  i55 
— Toadstools     destroy     asphalt-macadam 


— N.   Y'.  highways— Brick 
stead    of    macadam    ' 


(ill     1430 

— Toll    road.    Last,    in    N.    E (n)    693 

—Washington       to       Atlanta       highwaj 

(  u  1    759,  Govt,  supervision (n)    808 

— West  Va.   Dniv.   School  of  Good  Roads, 

( n )    304 

— Wis.   road-machinery  care 1193 

— Wis.    state    aid.    road    work 1419 

Roanoke    Engineering   Club .,  :',7, 

"Roast"  for  engineer.  Mathewson. . .  .*1209 
Robertson.  H.  R.  Providence  tunnel.  .  ..*  iSO 
Robinson.    G.    L.      Audubon    sewage-treat- 

ment    plant     • .,.,'% 

Rochester    sewage-treatment    works  1 -ob 

Rock  crushing  and  screening  plant.  41  " 

ton.    Birdsboro,    Penn in)    l.->08 

Rock    crushing    plant,    North     Branford, 

in,     1159 
Rock    I.    pavement    failure.      Davis    ' 

Rock.    250-ton,    Transporting   from    L.    1. 

irrytown ■  -  ■  •  '"  '    '■;"! 

Rocker   support    for   tests.     Smallwo, 
Rockford   typhoid  :    water-works   chai 

t  n ,    4oo 

Roelker.  J.   C.      Bridge   design *173 

Roeser,    II.      Prismoid    formula 4io 

Rogers.   II.  W.     Electric  shovels .. . 

Rogers    pass    tunnel 

Roof     failure,     Groined     arch, 

tiller  *142.   Ely • 

11    mine    drainage    tunnel 
Rosarii  tine 


18 

Be 1 

.....  i,  1    282 

»230 

I;.-      I.        Ills     '  Morhiiograpn" *40S 

[inters 

Rumpf,  C.    P.  Currenl   meter 

"Rural     life    engineers" 

Bust.     Si  I 


30 
1083 
685 


sad,   Ailing  machine.     Atchbold.    .  .  mi    '1,84 
1    \ni     irrigation    Corrugated 

Iron  N|llls ' ' 

Safe  operation,  reduced-speed  sections  on 

railways       -J--'1"''    '' 

War..b..ldgeS918%a?0e,tSill89 
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oes  of.     Lee 

eleel  1  li    lee,  le  cii  cults 
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Safetj      Natl      Elec    1  1     Asso   .1881 

Safe,,.    P.    R.  R  ""    §15 

Said,      Bj     bridge  guard  rails e»8 

Safety   warning     1  caving  ear. .  (nj      «J 

sag  drainage  canal      se.      ■ 
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St.  Lawrence  bridge  near  Lacuine....      *728 
ht.      Lawrence      bridge,      Quebec,      const 
tamp,    Jost    *498.    Design    of   super- 
structure,    etc..     Borden      (with     in- 
sert)         »r|4L.      »1070 

St.  Lawrence.  Ship  sunk  in...'.'.'..'  '  logo 
St.  Louis  grade-crossing  elimination. 
Tower  groove  In)  299.  Intake  tunnel 
and  tower  *340,  Driving  intake  tun- 
nel. Davis  *1058,  Rockv  Branch 
sewer  reconstruction  and  relief...  »834 
St.    Louis    &     S.     F.    directors'    financial 

responsibility     254 

St.   Paul   city   engineer's  office  methods "  14"7 

St.    Thomas,    Ont.    water   tank *1438 

Salary.        See      "Compensation."      "Engi- 
neers." 

Salt  Lake  Cy.  asphalt  bids (n)    13S5 

Salt,  Timber  preservation  by.  T_"tah..(n)    768 
San    Antonio    Nahuel    Huapi    Bv.  .  .  .  *333 

San   Diego   Exposition (n)    435 

San  Fernandino  inverted  siphon *1144 

San    Francisco — Earthslide '    .404 

— Exposition  91.   *291.    *593.   »s9S.   *i;ii6 

„     .  1260.    ins  1    58,  1049.  1435 

— garbage  incinerator.    Nishkian,  Minton'110 

— Harbor    work 1114 

— Highway     and    street-railwav     tunnels. 

„  Torrey    »344.    fn)    1220 

—Street    railways.    May   acquire.  ...  (m    1450 
— Water-works    mains.    Methods    of    pay- 
ing  for    '     393 

San    Juan    wireless   towers *704 

San    Pedro.    Los    Angeles    &    Salt    Lake, 

Concrete  fence   posts   on 932 

Sand  and  gravel.  Handling  from  barge  to 

coal    bunker,    to    job.      Lathrop.  .  .  .  »1425 
Sand-clay   vs.   macadam.    Southern    stares  92s 
band     from     sewage     grit     chamber.     Re- 
moving and   washing,   with   ejectors. 

New  Bedford.      Charles *S86 

Sand    load   tests.      Manz *10'>4 

Sand   selection  for  concrete In)    979 

Sand    substratum    settlement    under    irri- 
gation   ditch.      Mann 6S3 

Sand.     Table     for    voids    in.    by    weight 

method.     Whinerv 579 

Sand  oJesting     for     concrete.       Chapman 

*306.    •554,    805.    Montgomerv 804 

Sand  tests  for  concrete.  Univ.    111.,    (m    7114 

Sanitary  survey.    Spokane  Biver fn)    994 

Sanitation.  See  also  "Tvphoid  " 
"Water  pollution."  "Water  'purifica- 
tion." etc. 
Sanitation — Action  of  ozone.  Franklin 
141,  Wooldiidge  778,  Jordan,  Carl- 
son       1211 

Sanitation — Conn.    Soc.  C.  E.  papers!!''   429 

Sanitation   courses   at    Harvard m)    363 

Santa  IY-  port.  Argentine *231 

Sao  Paulo  Ry.  Inclines.     La  vis...    .      !°»139 

Sargent     E.    H.      Stream-flow   studies »903 

Sash.    Special  steel.    Hill   Bldg «844 

Sault   Sle.    Marie   canals   and    locks    *512 

•879.   Greater   power   development. .  1384 

I  !rs,    W.    I..      Elee.    air   drills 199 

Savannah,  6a.,  chief  engineer  m)  99° 
Port  Improvi  mente  1113,  (n)  993 
Brick   and   asphalt    block   pavements. 

Sayre.    M.    F     Concrete    <>re    bins D.*1234 

Scales.  English  and  metric,  on  plans  and 
new  conversion  tab:         .  -      1     1  with 

li  1  orthell ess 

Scarborough,    F.    W.      Bridge  design  '173 

Bcbapborst,   w.   y.     Models.    .  .  257 

ion |m    1220 

ScliiM  ,      gQB 

Sebrnldl.   .1     <  MIS 

trically      lui     725 

"1211.  Hackney 1314 

Schools,  N.  v.,   Fire  protei  Hon        .  .  .  in  1   704 
"'.     11.     v        Stony     River     dam 

317 

Bchnerch.   II.   Langwies  arch «608 

Bcbulz     w.    1  259 

Scrapers,     Excavating    with     larw 

141 

:  •  -  protection     ....  1814 

Sea    w. 

clamatlon,   New   Orb  an  •1111 

I     pile 

St.    I. «    '292,     (In    N..rf,,lki 

llortiln 

I    1062 

I'll 
Searchlight,    Derrick    with. 
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geptb  1 1  illos  '805 
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SEWEBS,   SEWAGE,   SEWERAGE 

— Baltimore   treatment   works  model    (n) 

866,  Imhoff  tanks,  etc mi    868 

— Brick   sewer  construction.      Tratman.  .    558 

— Calgary  disposal  plant  projected 847 

— Cesspool  and  septic  tank.     Dulmg.  .  .  .  *305 

— Cheap  but  costly  work 252 

— Chicago — Calumet     drainage     channel, 

— Chicago — Calumet-Sag    drainage    canal 

slides    *1214 

— Chicago  drainage  canal (n)    519 

— Chicago  Sanitary  Dist.  problems.  .421, 

(ns)    813,   1158 
— Chicago    sedimentation    plant,    Morton 

„.^rore mi    1386 

— Chicago     sewage     disposal     and     water 

supply  695,   Report 1097 

— Chicago  work  during  1914 1298 

— Cincinnati  sewerage  plan  report 1216 

— Columbus  sewage-treatment  plant  les- 
sons. Hering  503.  Oxidation  experi- 
ments, Hoover,  McGuire 1  L87 

— Conduit  repair  under  levee 1134 

— Conn.  Soc.  C.  E.  papers 4->9 

— DeLand  too  small  for  sewers? 503 

— Detroit,   Mt.   Elliott  trunk  sewer  ;   out- 

let ;  tunneling,  etc *1H03 

— Disposal,  Orange,  Montclair,  etc.  .  .  (n)    375 
— Disposal  plants,  Canton,  Akron,  Cleve- 
land        1°59 

— Disposal — Belative  capacities  of  inter- 
cepting sewers,  pumping  and  treat- 
ment plants.     Dittoe  368,  Allen  526, 

Wilkinson 744 

— Disposal  works  designs  for  Pub.  Health 

Service ,  n  1    756 

— Drain-tile    testing   machine.     Abrams..*614 

— East  St.  Louis  outlet  sewer «402 

— Erie,    Experimental   treatment   station, 

t.      ,     .         „         .  (n)    867 

— Explosion,  Detroit  sewer.     McCormick, 

*373     In)    3'^9 
— Explosion,    Pittsburgh.      Sprague. '  Rep- 
pert   «22 

— Explosion  prevention.   Springfield.  .' 1  ii  i    705 
— Explosion.      Screening      station.      East 

Boston..      1274,    (ni    1335 

— Explosions,    Sewer.     Kellogg 430 

— Fertilizing  value,  sewage  and  sludge 

Lawrence  Expt.  Sta.  studies.     Clark.  969 
— Filters.  Sprinkling.  Gloversville.  N.   Y., 
Removable     winter     inclosure     for. 

Hammer    *777 

— Gases.  Explosive,  in  sewers.     White.!.  1354 

— Grand  Rapids  disposal  case 43 

— Great     Lakes     Naval     Training     Sta 

sewerage  system,  etc t.iis    *604 

— Hornell,   N.   Y. — treatment   plans..  In')   935 
— Imhoff     tank     gas     analysis,     Atlanta 

(n)    760,  Hermg 802 

— -Los  Angeles  sewerage  studies (n)    261 

— Los  Angeles  streets.  Recording  sewers  in  1247 
— New    Bedford,    Removing   and    washing 
sand     from     sewage     grit     chamber. 

Charles    *886 

~ "S-  Z-  ly-  liisPnsal  project':'  map!  !  !  !  !  >348 

— -V  }  .  1  y.  disposal  suggestion 1371 

— N.    \.    Cy. — Manhattan    sewers   valua- 

tion.      Hufeland »84,     91 

— *^VY'  *"-v' — Pissaic  Val.  sewerage  into 

bay— Injunction  suit  dismissed,  (n)    1450 
— N.    Y.    Cy.    water    pollution    investiga- 
tion         (n)    075 

— Paris  streets  cave  in (n)    1385 

I'll"        '    nil, Tel.         !      ...       ,  -/,,,     I.,,   .  ;;,; 

-Pipe  joints.  Poured.      Klmberlv.  .  610 

—Pipe     Joints,      Water-tight,     Brooklyn. 
I      'bill,      Laterals,     Ed.      1138, 

Peel io61 

—Pipe  specifications,  Kan.  Cy. :  internal 
testing     apparatus     and     experience. 

ace .  »9sg 

1         wa*    dl  posai.'.'(n)  867 
Pi  0    Idi  nci  ■    ,1    ,,,,  ,,i        works 

■  tant  tor  *1048 

— Pumping       plants.       Sewage,       Small. 

Creeiev.    Pearse 613 

R01  he    ei      treal  men)     works  ;  '  imhoff 

tanks    .  ,  .-,■ 

si     1  ."ni     Roc]      Brai         ewer  re'e'on- 
Iphon    mini. 
ling  chamber,  etc.     Horner.  ...  »834 

Semi  elllptb  al     sewer     sections  :     dis 

>     »552 

il    ...    1 11 1      ;,ii 
Storm  ,, 

i.i.ii'it  .ns 

Storm   sewer   formula,    Mi  w 

.770 

1  1       Rapid     tructlon     of 

trenching 

*14"0 

Nevlll  •1(176 

:  .' .   848 

... 

1  1  1  1 1 

!!'"' I       '"<  !  Ino 

53 
".I 
Hon 
ping      Mai    bal 

>  IH<  ""I"  III. I   .        .  v.,    , 1        ,   tfj-j 
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SEWERS.   SEWAGE,    SEWERAGE 

— Water    pollution,    Internatl.    boundary, 

— Weir,    Measuring   sewer   flow    bv    26 -It' 
sharp-crested,    Jamaica    Bay,'  N.    v.! 

Shaft  lining.   Temporary  steel,  Cleveland 

water-wks <n)    684 

Shafts.  .Milwaukee  water  intake .'.'.'.'... H304 
gnaw,  A      Economic  dredging  machinery.   974 
Sheet  piling  corners,  Lacka.  Steel .  .  I  n  i  »1028 
Sheridan,    P.    B.      Erecting   l'aine    Furni- 
ture warehouse *568 

Sherman,  E.  C.     Merrimac  waterway '.'.'. '.   215 

Shernll,  C.  O.     Levee  slip '  .353 

Ship        See     also     "Battleship,"     "Light- 
ship,     "Boat,"  "Lifeboats,"  "Ferry  " 
'Navigator." 
Ship    "Aquitania,"    and    table    of   dimen- 
sions of  others 1317 

Ship  "Bismarck."  launched .'.'.'.' (n)"l450 

Ship     Britannic,"  White  Star .(£)    760 

Ship     Empress  of  Ireland"  sunk...  1260 
«i,t„    n  „      .     „  <ns)    1335.  '1450 

Ship,  German  tank.  Explosion  on (n)    149 

Ship     Jefferson"  boiler  explosion. ...  (n)    1158 
Ship     Mauretania."  Explosion  on.  ...  In)    3''8 

Ship     Monroe."  wreck (ns)    329,   759 

Ship,  Rocking,  to  break  ice (ni    704 

Ship,   Tank,   "Oklahoma"  disaster. .  .135, 

Ship  tonnage  measurements.   Panama  9'' 

Ship  "\aderland,"  largest  afloat  »1143 
131 1,  Correction  1205,  Trouble  dock- 
ing, etc.   1205,   1311,  Cresson.,1314, 

Ships.    Automatic    sprinklers    on.      Phin- 

ney   gg2 

Ship's  collision  damages  pier.  ...!.' *464 

Ships    "Kaiser    Wilhelm    II"    and    "Inr'h- 

more"   collide (D)    1450 

Ships     "Maine."     "Buelow"     and     "Goth- 

ou-    lan5''  ashore,   British  coast (n)    1450 

Ships    Pretoria"  and  "New  York"  collide, 

Shop  methods  which  expedite  field  erec- 
tion.    Knapp *232 

Shops,    Chilean    Ry.,    competition. '.'.'.  5  3s' 
Bfc™=     T  ■  T  „  <ns>    372. '1439 

■shops,   Lima  Loco.  Corp.  s  new....  *1002 

Shore  erosion  and  protection.  See 
"Coast."    "Rivers." 

Shoulders  for  concrete  roads 443 

Shovel.     Steam,    tracks.    Thull's    flexible 

rail  joint  for,  at  Panama «563 

Shovel.       Steam.        work,        Minneapolis 

streets (£)    *i43o 

Shoveling,  Steam.  Cape  Cod  canal.  »391,  »1426 
Shovels.    Application    of    electric    motors 

to.     Rogers *61° 

Shovels.    Large   Marion    steam,    for'  strip'- 

pmg  coal   seams «722.  800,   974 

Showalter.  D.  N.  Use  and  care  of  en- 
gineers    instruments 796    975 

Shredded  Wheat  Co.'s  concrete  floor.  .  .  .  .'  485 

Shuman's  sun-power  plants 10°9 

Shurtleff,   F.      City  planning ...'.  !i324 

Sibert,  W.  L.,  Appointment  of...    '1272 

njJ        „  .  (n)  '1223 

sidewalk    congestion    relief  sign....(n)    *231 

Sidewalk  tile.  Jacksonville (n)    1077 

Sidewalks.  Concrete.  League  Isl.  Park..»533 
Sieve.    Cement,    standardization.      Strat- 

ton    3jg 

Sighting  box,  Home's .'.'..  (ni   '197 

Signal  bells.  Lifeboat  submarine.  ...  In)  1220 
Signal  interlocking  plant   rules.  Uniform 

Middle   West. 87 

Signal  i.Ik.tviiii.v  lests.   I\   I!.  li lni'l325 

Signal    t,,wer   burned,    li.   &   M (n)    275 

Signal.    Train-order  siding,    controlled   bv 

dispatcher.  Genl.  Ry.  Signal  Co.'s,  .'.  1001 
Signals-   A.   R.  E.  A.   report." 697 

Signals   and   automatic  stops — A    R    A 

report    855 

Signals.   Flashlight    raihvav .' ! 779 

Signals,  Railway.  Illuminating.     Stevens.  941 

signals.    Si .1  reduction    188,    Martens  116 

Signs,   Road-dlrectlon  map,  C ler's.  (n)  *574 

Sllberberg,    B.     Special    eases    ,.t    axed 

sill    In    Rio    Grande        Polletl 18 

Sliver      Lake      reservoir.        Brodie      »279 

Tunnel     (n)   7-,] 

Sioux   Cy.    union   station   plan (n)   704 

siphon.  Concrete,  St.  Louis  sewer....  •888 
Siphon,    Inverted,    San    Fernandino,    Los 

\ng.les  water  supply.  llMnfv  .  .  .  ,  «i  144 
Siphon     Narrows,    N     v     Cy     •948    072 

Erratum  I08B  '  fn)'  °75 
Siphon    spillways,     Glens     Palls    C ler 

barge  canal.    Stlckney         .  .  .    «33.s 

siphon,   steel,  collapse,    inteli Valley, 

1  0 1      \re  eles,        Mulholland     •581, 

1 18       in  1    708 

SlphonB,  Inverted,  Natural  drainage.  ...  175 
Sketcl :n'i      i"i-     1 i„ is, 

«  ....  -  ke  s    .1,.    •  ;os 

Skinner,  C.  3  w  Icbltn  union  BtaMon,  .  .•8B8 
Skinner,   P,   11     Computation  of  lot   lines 

..11   curved  streets     •  1  121 

sing    ns    foundation    for    paved    itn  1 

Brown    *i"s.    por    lirlcl     nave al 

stlons   ai    \ii.s,   (. «ioi4 

■;,;"'■  u     )     ■  01 ti   fJooi  te  I  488 

SlldS      I  Hie.       I'll  II I       I"  I   ,i      I        HIS         |30N 

Slide  mi.    I'...  kel    .  Ircular,  for   structural 

■  ■  '  ••  Small.    Small  ,V   (',,  's.    (n)»1027 
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Slid.-  rule  runner,  Keuffel  & :Esser . .  (n)  *1310 

Sd     rule.   Small   circular.   Picolet  s      (n)    470 
locum.   S.   E       Beam   formula  proot «398 


llop"'"takes"  Setting  Australia£ "method 

Sutherland    ■  • ; »ioo,' 

Sluicing  Sumrvsot  dam.  Holmes  ..  ..*l-3b 
Sluicing  through  flume.  Making  till  by>lg2 
C.      Rocker    support    'or 

erse    testa  

Attica    bridg 


Bl 1 

Smaiiwood. 

transverse     ieM.»  ........•••••■ 

Smith.    A.      Attica    bridge    fallure,8§Jf,,926 
Smith.  H.  B.     Engineering  graduates'  po- 

tential     value.  .. A*^ 

Smith.   L.  C,  hyd.   laboratory.  .  ...  .....      74 

Smith     W     F.     Kensico   dam    blast    »iub. 

Excavation      and      foundation      work 

»7i;?,.   Making  concrete  blocks  «10_0. 

Masonry    construction ;-/iS2 

Smoke  litigation.  N.  1.    Cy In)   3<o 

Smoke  shields.   Report  on. •  ■  •  ■ •  •    »~ 

Smyth     W.    M.      Fraternity    or    unionism 

for  draftsmen    ■•••••• sSq 

Snow  fighting.  Ulster  &  Del.  . .  .  • •  •  •    <«>•> 

Snow  plow.   Emergency,  for  gutters,  De-,4_g 

Snow "'removai  "conference,     Phila.  .934.   __g 

Snow    removal.     Railway    accidents    dur-  ^ 

Snowfalls  and  str::t   clsaning        .  4:1 

Snowsheds  and  tunnel  in  Cascades.  Gt. 
Northern    Rv 1  — 

Snowslidcs.  Loe'tschberg  tunnel  protec- 
tion  from •  •  ■  •   *°-L 

Snowstorm  damage.  Northeastern  states 
♦587.  *928.  (ns)  541,  i04,  1U8S, 
Day's    work,    snow    removal.    Is.    1. 


551 
(n)  984 
. . .*1024 


►127:1 
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Snyder.'  C.  H.      Engineer's  status.. 

Sodded'  slopes  in  cuts. . . .  ■ •  •  ■ 

Soil   load   tests.    Foundation.      Man/ 

Somerset   dam    work.      Holmes —  j- 

i  Sonora   desert   survey.      Lembergei  .     .  .  .  .        o 
Sound      absorbers.      Fireprooted      cotton- 

flannel.  Acoustic  effect.     Watson -61 

I  Southern    Aluminium    Co.'s    water    pow 

development    • ■  •  ■ 

Southern  1'ac.  tunnel-lining  Are.  N  ade. 
Langdale  *1,  Ed.  1085.  Turnouts 
with  spiral  curves  (n)  469,  Convert- 
ing timnel  into  open  cut,  Wade  *S2b. 
Lining  timbered  tunnel  with  con- 
crete.    Wade     *10SO,     Oil     trap     " 

roundhouses.    Wade. 

,  Southern  Ry.  broken  rail. n)   4»s 

Spain.   Heavy  elec.  railway  for n     o-JV 

SDarta     Wis.,    water-rate    case (n)    D31 

Soeeifications,    Pittsburgh    paving.. 1435 

Kedueed,     sections    on     railways. 
Safe     operation     of.      Martens     lib, 
Speed-reduction    signals.  ........  ...    ij"> 

Speed   signal.    Locomotive.    B.&   O ..  .  (n)    86b 
!  Sphere    not    prismoid.       R.     H.     M.      46. 

Roeser   .-  •  • ■  •  * '  ° 

|  Spherical-triangle      solving      instrument,   ^ 

Spider    and    elephant    compared *632 

Spikes.    Track— Tests    of    holding    power 

with  and  without  bored  holes — A.  R. 

E.   A.   report •  ■  •  •    696, 

Spillways,    Siphon.    Glens    Falls    feeder, 

barge  canal.     Stickn" 


•700 
•338 


Spokane 

Spi 


Bp 


plosion 


River    sanitary    survey (n)    994 

N.    S.       Pittsburgh    sewer    ex- 


n  flume. 

Mass„    sewer    explosion    pre- 
(u) 


•48 


Water-main  break, 

Ige 540,   756.    (n)    589 

I   Sprlnglield.  ()..  electrolysis  tests........    i30 

■prlnklers,    Automatic,    on    ships.      Phin-  ^ 
J      "  '  '  ;  '-'..',1 1'  L'.i  '  '  m,'^H  '  tn'\  '  *1430 


Bqv 


Laying  out.     Thomas,  (n) 
also   "Chimney." 
r-bolt  tension.     Fleming  *9a6. 


IPSO 

ldia'circi'e,  "K.  &E.',"  for  transits  and 
alidades  /•■•;"U1)   1203 

adla  Instrument  for  earthwork,  Gur- 
Irv's.   with   lieaman  arc .... 'J3Ub 

ndia'  notes  Instrument  for  reducing 
and  plotting,  Averlll's.. .. .. . . .  .(n)     1J8 

:,,],:,    cod,    Easily    constructed.      BlOcr^   ,,on 

iiilhuii    Concrete,  erection,   Brooklyn. .  *1158 

nglug.  Kepair.  Suspension  support, 
Williamsburg    bridge •  •  .*4b4 

andplpes,    Economic    design.      Babbitt. 

In)  703 
...  *9C 
...    349 


Stark  Lyman    Bldg.   collapse    

State   Engineer   for   road  bridges.. 
State   registry  of  engineers.     A.   I 

Station.       s ilso    "Railways." 

Coi  m,"   names  of  '-it lea,  etc. 

Station,     Union,    Dallas.    Tex 

Btatlon.    Wichita    union.      Skinner. 
Burden   of  costly.  . 


si 


mis!   Shelter,    Pac.   Elec.    Rj 


•1415 

.•653 

IDS'.  I 

.•737 


Si''.   HO 


Sii-    also    "Engine."    "Turbine." 


"Shovel  " 


,.,     station      for     lung  distal power 

transmission      Allen '1878 

st,  ,,,,.      Superheated,      In      locomotives. 

Fowler     

Steamship       See   "Ship"   and   cross-refer- 
ences from  it. 
Steel.      See   also   "Iron   and   steel." 
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Steel   frame   collapse,    Orpbeum   Theater 

•34,  44,   20o,    *bS9 
Steel     ingots    and     rails.     Aluminum     in- 

ttuence   upon.      Wickhorst ..  .  .  . ■■    bJ9 

Steel     Structural,    Canadian    tarift...tn)    80S 
Sterling.    (J.       Ilatchtown    reservoir    dam 

failure   ■•, ; 1-'i 

Stevens    lust.    Public    Utilities    conference 

in)    140,    Sague    "73.     Engineer-coin- 

missioners  or  commission  engineers  .'  311 
Stevens,  T.  S.  Illuminating  signals.....  J41 
Stevenson,     G.     E.      Building     over    coal 

mine     ■    '°k 

Stewart,   .T.   Concrete   piling-  ••■•:■•  ■■;    lil- 
Stewart,  R.   W.   Diagram   for  solving  Mc- 

Math's  storm  sewer  formula I'J 

Stickuey,  G.   F.   Siphon  spillway 338 

Stiles,    L.    S.     Newtown    gas    holder *1318 

Stone    and    concrete    weather    resistance, 

in)  413 
Stone  crushing  plant,  Birdsboro . . . . (n)  1308 
Stone  handling  derrick  boat.  Gt.  Lakes.. *186 
stone,  Volume  of  perch  of.  Stratton.  .  ..  -bl 
Stonv     River     dam.        Bayles     »L04.      Its 

failure  199,  211,   (ni   813,  I' inch  -'<-. 

Schreiber,     Bligh     317,     Wegmann  s 

relation   to   it .  . .  .... ...........  ii  1vi,)rS 

Store,  Taylor  dept.,  Adding  3  stories 'far  7 

Storey,    W.    B..    Pres.    A.    R.    E.   A       ....*. 02 
Storm.     See  also  "Coast  erosion,       Flood. 
Storm    damage.    Los   Angeles    *oS0,    *581, 

691,    -774,    -1209,    1323,     tngS)     328.   ^ 

Stomdama^.   Seabrlgh^  ^d  $g>^  ^ 

Storm     damage     to     shore,     Prevention. 

Europe.      Welcker . -   168 

Storm,    Paris,    caves   streets in)    irf»a 

Storm    records,    Porto    Rico ..  .  .  ■  •  ■  •  l^o» 

Storm  sewer  design;  diagrams.     Schmidt. »418 
Storm    sewer    formula,     McMaths,     lna- 

gram   for  solving.      Stewart .    i  i  - 

Storm.    Snow,    Northeastern    states    *o8i, 

•928,    1088,    (ns)    o41.   589,  704 

Strain    gages.      Welcker.... ;••.,••.•    414 

Stratton    S.    W.      Volume    of    perch    Jul, 

Standardization  of  cement  sieves.  .  .  .gig 

Stream    flow    studies.      Sargent ■    JM3 

Street  railways.     See  "Electric  railways. 

"Tunnels." 

STREETS 

See  also  "Roads."  "Pavements." 

— Accident    statistics,     Street... UU    4S< 

—Brick     paving,     Laying,     level     grade, 

Clinton.    la       Thorne *-4| 

—Chicago    work   during   1914 l-J» 

Curb  inlet.  Simple,  Carlinville *4b(> 

— Drainage.    Surface,    at    street    intersec- 
tions. Inglewood,  Calif.     Kressly. . .  •*j>20 

—Drainage    system,    Vancouver. UJ-- 

— Gas  explosions.  23d  St.,  N.  Y *582 

— Hiehwav    improvement,    Two    extremes 
in     paying     for— N.     Y.     State    and 

Cleveland    - .1311 

—Los   Angeles  streets.    Recording   under- 
ground  structures   in TS-k 

—Macon,   Ga.,   pavement   protection.  ..  •  •    955 
—  Minneapolis    steam-shovel    work,  in)    '143U 

—Monument    rule,    Youngstown in)    1430 

—Naming    system,    Bartletts.. (ni,SS2 

Oakland    street    dept.    methods "loyo 

— Pavement   strain   and   expansion   tests, 

Bureau  of  Standards. ;•;  -.gj 

— Phila.  highway  work  in  1913. ...  .  (ni    138b 
— Phila.— Increasing   efficiency   ot   street- 
cleaning  contractors (  n  I    loSb 

—Sidewalk    congestion    relief    sign.    Bos- 
ton    ■■••.■<BJ      231 

— Slag  as   foundation   for   paved   streets. 

Brown   ■■ •    lus 

—Slag    foundation    for    brick    pavement. 

Specifications   for loi-f 

—Snowfalls  and  street  cleaning 4i  1 

Tree    line    establishment.    Abilene.,  (n)    ^sa 

— Tree   protective   rules.   Phila in)    iJS 

STRESSES 

Am    Rv.  Eng.  Asso.  report  on  iron  and 

steel'   structures;    secondary    stresses 

in  bridge  trusses,  etc.. 619,  b98,  Ed.  6-9 

—Anchor  bolt  tension  in  stacks.    Fleming 

•956,   Godfrey •  •  •  ■•  -.1089 

—Beam     deflection,     triangular     loading. 

nisi   01. >.   ln-i.    '4-9 

— Beam  formulas.     Slocum '398 

—Beams.     Fixed  end.     Special     cases     of 

Sllberberg  •1196,   Erratum (n)    1876 

— Derrick    boom.    Stresses   on.     Godfrey 

.  i    ,,j *.,!ll).    oUS.    Il—i 

— Internal' stresses    with    application    to 

reinloi-ee'l  concrete   beams.      Gilchrist 

•547,      »628,      »659,     Godfrey     021. ^ 

Qr66D    

—  Models.   Stresses   In.... 257,   *032,   808, 

(n)    1423 
— Rail   stresses  -Using  ext i-nsometer .  .  .  .  M14 

Iter  support  tor  tests <•< 

—Torsional    Btrength   of   various   shapes  . 

i  irpheuin  Theater  collapse     Kitcbie,  •i.s'.i 
Strike.  Civil  engineers',  thai  "ever  came 

off.     Beahaii '  I '  •> 

stripping     coal     seams.      Large     steani 

shovels    for •.'-"-'.   800,  974 

Stripping   ore      Hydraulic    plant •-- 
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STRUCTURAL   WORK 

See      also      "Buildings,"      "Bridges." 

"Steel,"    "Iron."    -Beam."   "Column. 

"Stresses."   etc. 
— Arch      erection.      Kingsbridge     Armory 

•163.  *1339,  in)  12ii4.  Errata,  nil  lloo 
— Arch   trusses.   Erecting  by  tripping  up, 

Univ.  of  111 ■  ini    '197 

— Bridge.     East    Indian  ;    bar    and    rail 

members,    knuckle    joints oiU 

— Equitable  Bldg.  steel  erection.  .  .  ,*»1A 

— Erecting  wireless  towers.  San  Juan.  .  *704 
— Erection.    Field,    Shop    methods    which 

facilitate.     Knapp. . .  •  •  • ■■■    -«- 

— Field  bolts  vs.  rivets.     Curtis (n)    488 

— Frame  condition.   Tower   Bldg iiioS 

— Girder  hooks,  bridge  erection.  ......  -'l1^ 

—I-beam  joint,  Wait's .  ■  •  ■  •  m)    '1204 

— I-beam  purlins,  Design  ot.  \etter... .  <n-i 
—Iron    and    steel    structur Am.     I,y. 

Eng.  Asso.  Comm.  report.. 619,  629,  698 
—Lima  Loco.  Corp.'s  new  shops.  .....  .    100*. 

—Quebec  bridge.     Borden *942,     lOTU 

—Slide-rule.   "Small"   circular (n)    *1027 

— Steel  spire  frame  resisted  fire........    '93 

— Structural   shapes,    Heaviest  rolled 853 

— Water  tank.  Erecting,  Youngstown.  ...  *412 
—Wind   girders   for    tier-buildings.    Shop- 

work   on •  -  •  •  •  •  ■  i  •  \u  {   jSi 

Stuart,  F.  L.     B.  &  O.  impvts. .  .345,   (n)  402 

Stucco.   Am.  Concrete   Inst •  ■  ■    |»g 

Submarine.  British,  lost (n)    -1» 

SUBWAYS 

— Boston  subway  project •  •_•  ■  ln»    214 

— Chicago  subway  situation.  ..  .21,.    ini 

]4:t.    2  ib 

—Milan  projects ■  •  '"'    ^'J 

— N.  Y.  Cv.— Brooklyn  cave-in mi    »14ol 

X    y    Cy. — East  Riv.  tunnels .  .  *9S8 

N  Y.  'station-platform  section.  Ex- 
tensible   •■•,"•","--"/■;; 

— N.    Y.    subway    materials    iui    57,    tar 

cost ml    o38 

Phila.   rapid-transit   situation  ......  _.  ._.    865 

Providence     subways     proposed     *(;-i. 

(ns)    588.   759,  Tunnel  construction, 

Robertson    , '°2 

—Wichita  undercrossings ■••    mo 

Suez  canal.  Enlarging.  .■••■■■  ■  •  ■  •  •  •  i,,rn'  b"d 
Suez   canal  traffic   5io,   White    -46,   Hor-  ^^ 

SumnursfE   F    J      4dmissi;n  cf  civilir.n 

engineers  to  U.  S.  Engineer  Corps.,.    138 

Sun's      heat.      Power     from,      Shuman  s 

method    •■ •:  "--^ 

Sun's  ice-melting  power.      Maurer..      ini    os- 

Superheater,  Loco.,  Power  Specialty  Co.  s>104g 

Survever.  Arthur.  Responsibility  of 
architects,  engineers  and  contractors 
under  Quebec  law 5"  ° 

SURVEYS   AND   SURVEYING 

See   also   "City   planning." 
—Acre.    Square,    Laying    out.      Thomas.^^ 

—Angle-measuring  instrument.  Emerg- 
ency,   used    in    Philippines.      Mann,^^ 

—Azimuth.     Ross'     "Meridiograph"  ^for.  ^ 

Base-line    measuring    cost    reduction 

Invar  tapes.      Bowie *" 

—Cape    Cod    canal    hydrographlc-survey 

methods.     Verplanck. •  •  ■   \*-° 

—Chain.    Mystery   of.     Klrby. . . . . .  (n)   1309 

Chords.    Approximately    long   57U,    t-r-  ^^ 

ratum    ■ Ana 

—Coal-pile.   Irregular.     Rarton. ........   »ua 

—Compensating    chain    adjustments    tor 

short    lengths.      Claxton 1  '-l 

—Conversion  table.   Hour-degree........    916 

—Curve     intersection     problem.        Rees.  gg4 

— Des  Moines  River  viaduct  'layout.,  (p.)  1019 
—Earthwork.   Calculating  end  areas  for. 

Lovelace  '1200,  Kopplsch .■   laua 

— Fieldwork.     Increasing     accuracy     of— 

Dsing      transit.      Locke      handlcvcl. 

etc.     Beard ,'■•;■  ••",;  ■  n  '  m' 

—Hydrants    for  benchmarks.      II.   (   u^  ',,,,- 

— Hvdrographlc— Tide  gage  device.. (n)  1430 

—Instrument    men's   and    clerk's   salaries 

— >        '•'     A'     V-474.r693?  803.  975 

Instruments.    Use    ami    care    of.       Show 

alter  796,  Clark ■•■ ■■■   ■'"' 

—Irrigation   tracts,    qse  ol   co-ordinates 

In  surveying  and  laying  put     Logan. ".38 

— Land  titles— Engineer  needed      Wood.     4. 

— Latitude   determination   with   ordinary 

transit.     Habermehl (ni     673 

—Law.     Proposed— Conveyance     descrlp-  __ 
,  i,ms  ln)     ' ' 

—Level       Pocket,     and     sighting     box 

Home's "''      iSI 

Lincoln.  Abraham,  surveyor In]   600 

—Lot   lines  on  curved  streets,  Computa- 
tion "i      Skinner ,■;/, 

—Motor  truck.  Trlangulatlon  work  T"h,1027 

—Oakland  city  surveying  fees 899 

—Ohio    River   survey.      Grader «U* 
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SURVEYS   AND    SURVEYING 

— Plumb-bob  bolder  for  transit  Ieg...(n)  *469 
— Problem,   Unusual — Buildings  at  Pitts- 
burgh   over    line,    due    to    quicksand, 

— Public  land  surveys.    I".   S mi    285 

— Race-track,        Kite-shaped,        problem, 

— Railway    survey,    Northern    Patagonia. 

Reaburn    *333 

— Sonora  desert  survey.     Lemberger!  »6 

— Shooting  survey  stations  on  cliff.,  (m  467 
— Spherical-triangle    solving    instrument 

o_  j-       •     .     *  *18°.  530 

— btadia  circle  for  transits  and  alidades 

Keuffel  &  Esser mi    1203 

— Stadia  instrument  for  earthwork,  Gur- 

Iey's,   with   Beaman  arc *130G 

— Stadia  notes.    Instrument  for  reducing 

and  plotting,  Averill's (ni    *19S 

— Stadia  rod.  Easily  constructed.  .  (n  i  *1300 
— Street-monument      rule,      Youngstown, 

— Tape  hook  end.  Lufkin (n  i    *1027 

— Theodolite-magnetometer,       Coast       & 
fletii      Survey,    made    by    Berger 
after  Carnegie  Inst,  studies'.    Waldo.  *500 
— Three-point     problem     solution.       Rea- 
burn      *08° 

— Topographic  survey  cost  data.    Frank- 
lin &  Co 1194 

— Tow.t.  Triangulation,  Building. 

Adams    *469 

— Triangulatic.il.     Accurate,     in     Hawaii' 

with  r.-in.  engineers'  transit.  Lutz.1193 
— Washington    as     surveyor — His     notes. 

compass,  etc.;  retracing  his  work .  .  »394 
Sutherland.  S.  M.  Setting  slope  stakes.  *1201 
Swimming  tank.  Concrete.  San  Jose,  mi  1401 

Switch — Conley   spring-rail   frog »1408 

Switchboard,    2400-volt    d.    c,    B.    A.    & 

1' *720 

.Switching      yard.      Gravity.      Boston      & 

'•I.  '  li:inicville.    X.    Y...  .»1008 

Switching  yards.   Gravity — Report 622 

iair  payments,  (n)    1U41 
Syracuse  University  hydraulic  laboratory. 

Nugent    '     «74 


r/acoma  wood  paving  experiments.. 
lallulah    River    development    *240     Con- 

-,   Wier *S17 

arte 

.  .'HOo 

•l     ■S.-lllie."     "*■    ■■ 

Tank   bl<  i,    Hurst   *73fi 

*  i  1 38 

Tank   failure.   Wooden  water (n)    328 

Tank.  Hypochli 

I 

•  ii" 

Tank     lining,      !  .,,!,,, 

1S4 

Tank.   Water.   .  ;         .     .  ,  ,,  ,    «1429 

....  (n  i    1048 

St   el  grain    co  (nl    635 

Bowie 
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Tests   of  aluminum   influence   upon   steel. 

Wickhorst 009 

Tests    of    heavy    timber    joints        Dewell, 

•MIS,    «666,   923 

Tests.  Track-spike,  A.  R.  E.  A 696,  *700 

Tests,     Transverse.     Rocker     support     for 

lower  bearings  in.     Smallwood *567 

Tests.   Dsed  lubricating  oil 773 

Texas,  December  floods.     Buunetneyer.  .  *1110 
Thayer,  H.  R.     Strength  of  bolted  timber 

joints    923 

Theater,  Orpheum.  frame  collapse.  .  .  ».'J,4, 

44.    203,    *689 
Theodolite-magnetometer,    Coast    &    Geo 

detic  Survey.     Waldo *500 

Thermos  bottle   barges,   L.  V *01o 

Thorne,  J.  G.     Level  brick  paving *24s 

Thornton,  H.  W.,  Appointment  of 411 1 

Three-moment  formula.      Slocuni *398 

Three-point   problem   solution.      [ieaburn  .  *082 
Tidd.  A.  W.     Cross-sectioner  for  circular 

conduit    *6S0 

Tide-gage    chart,    Recording.    Device    for 
reading      heights     from,      Johnson's, 

mi    *1430 

Tides,  High,   Hudson  River (n)    328 

Tie    and    toggle    for    steel-arch    erection, 

Detroit-Superior   bridge.   Cleveland  .  *1352 
Tie  plates  and  track  spikes — A.  R.  E.  A. 

report 696,    *700 

Tie  tongs,  P.  &  R *683 

Tiernan,   M.    F.      Liquid-chlorine   regulat- 
ing apparatus,  Bound  Brook *1038 

Ties — A.  R.  E.  A.  report 61)6 

Ties,   Preserving,      (iibson,   Weiss.   Water- 
man.  208.   Angier,   Teesilale 269 

Tile,    Concrete    drain,    in    alkali    regions, 

Investigation  of 480 

Tile,    Drain — Am.    Concrete    Inst,    discus- 
sion        486 

Tile,    Drain,    testing    machine,    Univ.    of 

111.     Abrams *614 

TIMBER 

See  also  "Wood."   "Coast  erosion." 
— Bridge  fall.  Yamhill  River *1436 

-  -Creosoted  piling.  Galveston  Bay  bridge. 

Ridgway    *1176 

ory    timber  dry   rot — Study   for   X. 
E.    .Mutual    Ins.  companies.      Hoxie.  .  *236 
— Factory    timber    spccilications — Hoxie's 
report    to    N.    E.    Mutual    Ins.    com- 
panies.     Ed 741 

— Fir.s.  Timbering,  iron  mines....  (ni  1333 
— Joints.  Heavy.  Tests  of — Panama-I'ac. 
Expo,  framing ;  bolted  and  lag- 
screwed  joints;  cast-iron  washers; 
pin  keys  of  ga  pipes  ,  I  Ihia  and 
other  woods,  etc.,  Dewell  *593,  K666, 
Thayi  r  923 

—  Poles,    Fire  killed   pine  and   spruce   for. 

Betts   and    1 1.im (n)    793 

— Preservation     4,m.     W I     Preservers' 

mcei  in"  and  discussion 2(>,s 

*7S5 

— Salt.  n    i.i        i  tah, 

i n I   768 
rete.      Blood 

ml      1035 

n   table 916 

Time  recorder     si. ..-inn  "I'mductu graph." 

.in    1028 

,..    I  Ic,   boiler  firing (n)    37  5 

i  ...  905 

'I  120 

i  'in     cm    .  tanager  ibip 921 

1 1. .    1430 
in.    868 

al 92 

aluation  55, 
Sewage  electrolysis  tei  ts,  Ncvltl 
•10' '  .  267, 

Will."  ,    ,  [43  Mi,, 
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Track   inspection    machine.    Italian *•;? 

Track  skates.   Broad   St.  station,    Phlla.  *10) 

Track  spike  tests,  A.  R.  E.  A 696,   *7'i. 

Train    stops   or  control,   Automatic — Am. 

Ry.  Asso.  report 851 

Track     wave     motion     in     cold     weather, 

Trimble,    Dudley 82' 

Training  wall,  Rangoon  River *!i."ii 

Trainshed  demolition,   Cleveland •129- 

Transcontinental     Ry. — Canada's    experi- 
ment  472,    (usi    432,43! 

Transit.      See  also  "Surveys  and  survey- 
ing." 
Transit-leg      plumb-bob       holder,       Law- 
rence's  (n)    *46i 

Transit-theodolite.      Coast      &      Geodetic 

Survey.     Bauer •301 

Transit.    5-in.    engineers',    Accurate    tri- 
angulation  with.      Lutz 119c 

Transits,   Use  and  care  of 796,  97J  t 

Tratman.   E.  E.  R.     Brick  in  engineering 

work   558,   (n)    684 

Trautwine,  J.  C.  Jr.      Models 25S II 

Traveler,     Demolition,     Cleveland     train- 

shed    *  12941 

Travelers.    Kingsbridge   Armory    erection, 

Dismantling (n)    1204: 

Tray,   Drawing-board,   Miller's (n  i    '470 

Tree  protective  rules,  Phila ( n  i    798' 

Tree  roots  stop  sewer,  Brazil,   Ind...(nj    863 

Tree,    Shade,    line   establishment (n)    7891 

Trench    estimating    diagram.      Holliday's, 

mi    "1309 
Trenching    machines,    Rapid    construction 
of    small    sewerage    system    by,    Tip- 
ton, la.     Chase *1420 

Trenton  garbage   incinerator  and   sewage 

pumping  plant.  Proposed 53 1 

Trestle,  Laying  gas  main  on *!83l 

Trestles.    Reconstructing    M.    &    O.     182, 

Floor  design *7.79 

Triangulation,    Accurate,    with    5-in.    en- 
gineers' transit.      Lutz 11 93  I 

Trimble.   R.     Rail  failures *319  I 

Truck     load — McBride     Theater     balcony 

truss   chord tni    *915 

Trucks.   Tractor,   for  use   with   elec.  loco- 
motives.  Butte,   Anaconda  &  Pac..*1414 
Trumper,     F.     J.       Blueprints     on     both 

sides    •1301 

Truss.      See   "Arch."   "Structural   work," 
"Buildings."    "Bridges,"    etc. 

Tubing,    Metal,    Ries   patent (in    lu49 

Tumbling  chamber,   St.   Louis   sewer. ..  .*840| 

TUNNELS 

— Brick  tunnel  lining.     Tratman 558  ' 

— Catskill   Aqueduct,   City   tunnel *150 

— Catskill  aqueduct  pressure  tunnels.  Un 

watering  equipment    for.    Carpenter. *1244 

i  \. ii,  role  lining  car,  C,  B.  &  Q *67(I 

— Fire,  C,  C.  &  <  I.   tunnel (in    328 

—Fires,  Tunnel  lining 1085 

— Gt.   Nor.    Ry.   tunnel  and  snowsheds  in 

Cascades   *r_'25 

— Loetschberg     tunnel     protection     from 

snowslideE     *491 

— L.   &    X.   double-track    tunnel    •2.SI1.    En- 
larging   single    tor    two    tracks    »461, 

Standard  single  i  rack •4."i4 

il water-intake  tunnel *l.".04 

\lo.iai    Tunnel,    Denver  municipal   pro- 

'  ■ 222.    nisi    i  : 

Monl    .1  i  it,    il  n.  i.   Jura    •131,   Diver- 
sion  i unnel,   1 1. mi. ■:  River *134 

x    ■> .  Cy.  rapid   i  transit   i  iinnels,   Easl 

Kiv ass 

\,.ri  b  i.'.v  .r  tunnel  projeel  ......    (i 

i'i ...  i.i.ii.-e     Easl     Side    I  unnel,     K.    I. 

Co.'s.      Robert!  on 

Rich] I  press tunnel,  Silvei 

reservoir '282,    (in    7~>1 

Pass  tunnel,  < 'an.  Pac * 7 1 fi 

i'    mine    drainage    tunnel ,  .  (n)   282 
— St.     I  '  "ils     intake     l  ui I 

•840,  Driving  It.    Davis,  .  .nOofi 

San    Francis...    highway    ami    si  reel  ry. 

i.  Is.     Stockton     si      and      i  "  In 

Peaks,    I...    ■  344,  (n)    1220 

Sewer  tunnel,   I  iel  roll •lu64 

Southern    Pac,   Converting  tunnel   Into 

open  .rn      Wadi  '828 

Southern   Pac,  Lining  timbered  tunnel 

>.  .i  I.  .  oncrete      u  ade        »1080 

Sot n   rn.     t  unnel  lining  Bre.    Wade, 

I  an    .laic    •!,    !■:, I llisr, 

I'aii.iiai,    River  dcvelopmenl  .. .    *241,   »818 

n.    llnllwa.i  in.i'i el     I'.'t ,    818 

i     u         102,  *  100 

i  ni  i ..■  .ni      i  o  i\  in",   pump,    i  >"i. 

tow  ii  *i  ir>o 

.'    ,    i    turbine    Phlla    r Co *12B7 

.    -   Co.'     plant  »1878 

i  in  i ii  .     llydraull.      i  ■■    Ign     i     i  i  n 

'  i  'I-!  '".I |  lor   . 

i    h      II         r ah      River, 

i    «si7 

'VeS I  O  1       169 

Ii   po.  ii! watci   .i ei 

lion,  ,  Ii  in   ...  738 

Typhoid      i      paratyphoid,      Rich 

River       i  i.ir.iii.  ...    sl7 

'i  ,|,ii..i,i  .1,  .ii    .  .        .,  ,i  188 

i  1 1, i   "i   i           Vrmj ml  73 

1         I  ii. I'        I.'",  I.I Ill      INK 

Ion    in    purltj    of    water 

lipplj      ■    !"■  inn  .1  I         l    Hi. I        230 
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Ulster  &  Del.  snow  fighting *769 

Unemployed.  Statistics  of 365 

Kited  E.  L.  &  P.  station (ill   375 

U.  S.  aid  for  state  roads 471,    (usj 

435,  1335 
U.    S.    Bureau    of   Mines   experiment   sta- 
tion,  1'ittsburgh    (n)    760,   Paper  on 

timbering  fires (n)    1353 

D.  S.  Bureau  of  Standards — Pavement 
tests  1*10,  Volume  of  perch  261, 
Cement    sieve    standardization    316, 

Electrolysis    mitigation 478,   735 

I'.  S.  Census- — Municipal  elec.  stations 
mi  6:i.">.  Telephone  industry  (n) 
71'.',  Wireless  telegraphs  (n)  840, 
Ocean  cables  (n)  843,  Central  elec. 
stations  (n)  S4S,  Elec.  rys.  (n)  961, 
Population  (n)  1050,  City  vs. 
country  1137,  Death  rate  (n)  1252, 
City     officials'     salaries     (n)     1417, 

Laud   telegraphs (n)    1419 

U.  S.  Coast  &  Geodetic  Survey  theodolite- 

ui.i gnetonieter    *500 

r  s.  Commission  on  Industrial  Rela- 
tions     (n)    704 

U  S.  Engineer  Corps,  Admission  of  civil- 
ians   to     43,     Summers,     B.     W.     A.. 

H.  L.  U 138.   (n)    1407 

I".  S.  Engineer  Dept.  survey 604 

U.  S.  explosives  production (n)    1121 

l'.  S.  Forest  Service *462.   (usi   588, 

768,  793.   1100,    1221 
T.     S.     Geological     Survey— Drilling    for 

potash  deposits    (n)    1377 

U.  S.  Lighthouse  Service in)    416 

1  s.  Naval  Training  Station,  Great 
Lakes,     water-supply     and     sewerage 

sj  stems *50S,  *604 

I'.  S.  Navy.  Civil  Engineers (n)    179 

T".    S.    pig  iron    production (n)    769 

P.  S.  Public  Health  Service (n)    779 

I  .  s.  Reclamation  Service — Eagle  Reser- 
voir 18,  Costs  of  projects.  Davis  *47, 
c  'orrection,  Carpenter  977,  Henny 
120,  Australian  work  compared  137, 
318.  Various  discussion.  Osgood 
408,  Patch  1061,  More  liberal  to- 
ward settlers  (n)  337,  Distribution 
of  year's  fund  (n)  376,  Arrowrock 
dam  "721.  *1286,  Lost  River  dam. 
Patch  "962.  Boise  &  Arrowrock 
R.  R.  Davis  1210.  State  aid  to  farm- 
ers 1231,  Minidoka  elec.  service 
•1241,   1314,    mi    725,  Movable  dam 

crests   *1264 

Universities.     See  "Engineering  Schools." 

Unloaders,  Coal,  Erecting *23" 

Hnwatering  equipment,  pressure  tunnels. 

C'atskill  aqueduct.     Carpenter *1244 

Utah  L.  &  Ry.  plant  accident.     Honnold.    256 


Vacation  without  pay,  St.  L.  S.  W.  .  (n)    1386 
"Vaderland."  largest  vessel  afloat   *1143. 
1317,  Correction   1205,  Trouble  leav- 
ing  dock    1205,    1311,   Cressou    1314, 

(n)    1222 

Valentine.    Neb.,    pseudo  engineering 920 

Valuation.  See  also  "Railways,"  "Street 
railways."    "Public-utility,"    "Rate," 

Valuation,  Bucyrus  Lt.  &  Power  Co.  (n)   1336 
Valuation — Cost  or  public-utility   service 

the  basis  of  rates? 1372,   13S2 

Valuation.  Manhattan  sewers.     Hufeland, 

♦84,     91 
Valuation    of   public-utility   property    for 
rate   making.      A.    S.   C.    E.    report : 
depreciation,  etc.  .266,  350.  636,  810,  841 
Valuation,  Re-,  Estimating  grading  quan- 
tities on.     Brinkley *lfll 

Valve  acid. -at.   Utah   plant.      Honnold...  256 
Valve,    Manganese-bronze  casting   for  48- 

ln..  Catskill  aqueduct •lOOJ 

hi.-.   Shush, me  dam (n)    759 

Valves,  Check,  Testing.     Ackerman. . .  .'1135 
Valv.-s.    Large    water.    Van    Winkle   auto- 

bile  attachment  for  closing '310 

valves,   Sault.   Ste.  Marie  locks '515 

Van   Hagan,    L.   F.     Railway   destruction 

and  repair,  Mexico 1242 

van  Stone  pipe  Join!  tests Ml. -.2 

Vancouver  bridge,  Burrard  inlet *432 

Vancouver.      Drill     boat     for     submarine 

blasting  at '1094 

Vancouver  si  reel  drainage  system *  11122 

\  auglmn.  T.   II.      Laving  submarine   pipe. 

•HI7S.   1376 
Ventilation.     See  also  "Heating  and  ven- 
tllation." 

Venlllall.iri.    Railway  tunnel      Report til  6 

Venturl  meters.     See  "Water  meters." 
Vernieiile.    C.    C.      'Detaining    dams"....    920 
Verm., in    condemnation  decision. ...  (n)    1336 
Verplanck,  E.  1'.   Cape  Cod  canal.  »389,  •1426 

Vessel.  See  "Ship"  Hllll  cross  lets  I'rolll 
lt. 

Vell.T.   W.      [-beam  purlin   design 914 

ViadUCl  See    Ills,,    "llrlllgcx." 

Viaduct   Concrete,    Denver Oil    797 

Viaduct,  D"s  M.. lues  River,  C,  M.  A  St,  P. 
Prior  »1248,  Burvej  (n)  1019,  Gli- 
der book  M  196 

Viaduct,   ITontpe'drouse *107 


ENGINEERING  NEWS-INDEX 


PAGE 

Viaduct  foundation.  Pittsburgh  A  Lake 
Erie's  "Simplex"  concrete  piling  for. 

Stewart    '1412 

Viaduct,  Hell  Gate  *60.  Esthetics,  Ad- 
mirer of  Central  Span  203,  Linden- 
thai    316 

Viaduct.    India  Ceylon,    with    rolling-lift 

draw   span '998 

Viaduct.   Milwaukee   Ave.,   Chicago *1183 

Viaducts,  Two  steel,  wrecked  by  Cleve- 
land lumber-yard  tire.     Drayer.  .  .  .  '1269 

Viaducts — 3-column    bent   danger *1087 

Vicksburg's    sewerage    system.      Marshall 

•295,   Waterworks  project (n)    S14 

Villefranehe  Bourg-Madame  viaduct *107 

Vincennes,   Ind..  sewerage,  etc.     Wheeler, 

534,    *12S4 

Virginian   Power  Co.'s  plant *1378 

Volcano.   Active,   in  Calif in  1    1275 

Voorhees,  Theodore — Sketch;  portrait. .  "1153 

W 

Wabash  R.  R.  bridge.  Hannibal.  Inter- 
changing spans,  Curtis  *439.  Train 
wreck,  Attica  bridge.  Smith  812, 
•854.    »926,     Ed.   *1139.  Derailment. 

Decatur,   Mo (n)    1221 

Wade.  G.  W.  So.  Pac.  tunnel-lining  fire 
•1,  Converting  tunnel  into  open  cut 
*826.  Lining  timbered  tunnel  with 
concrete  *Hi80.  Oil  trap  for  drainage 

from  roundhouses *  1 1 25 

Wages.     See  "Labor,"  "Compensation." 
Wagon  loader.  Elec.  portable.  Haiss..(n)  «1204 
Watte,    II.    M..   City   Manager.  .•101.  630,  925 

Wait's  I-beam  joint (n)    *1204 

Wakefield    municipal    elec.    plant... .(n)    1275 

Waldo.   F.   Theodolite-magnetometer *->"11 

Wall.   E.  E.  Natl,   engineering  societies..    420 
Wallace,    E.    S.      Sewer   pipe,    Ran.    Cy-. 

Warehouse,  Erecting  heavy,  with  steel 
columns      and      girderless      concrete 

floors — Paine  Furniture  Co.'s '56S 

Warship.  See  "Battleship,"  "Ship," 
"Submarine,"  etc. 

Washer    tests.    Timber    joint '593,   *666 

Washington  as  a  surveyor *394 

Washington,    Geo.,    Memorial    hall..(n)    1102 
Waste,   Trade,   disposal    investigation.  In)    779 
Water.       See     also     "Irrigation."     "Hy- 
draulics."     "Feed-water,"      "Flume," 
"Flood,"   etc. 
Water-bearing       fissures.       Injection       of 
cement   grout   into.     Donaldson   321, 

426.    Jenkins 633 

Water  flow.     See  also  "Water  meter." 

Water   flow — Flume    discharge., '192 

Water    flow.    Mont    d'Or   tunnel *131 

Water    flow — Sewage    weir *790,    *1306 

Water    How — Sewer   sections *552 

Water     flow     studies,     N.     Y.     streams. 

Sargent    *903 

Water  flow   weir,   Proportional.   Rettger.*1409 
Water-hammer    and    hydrant    design    972, 

9S5,    Berry 1434 

Water-hammer    diagram.      Enger *1040 

WATER  MAINS 

See    also    "Pipe,"    "Aqueduct,"    "Ac- 
cidents." 
— Abilene,  Kan.,  Records  of  water  mains 

and   services.      Riddle *1007 

— Air-valves      on      water-supply      mains. 

Hersehel    1322 

— Baltimore   water-main    break (n)   813 

— Chicago,    Broken    main    floods    tunnel. 

(n)    866 

— Cincinnati  water-main  break (n)   275 

— Conduits.      Large      diam.,      Designing. 

Jannl    '66 

— Cross-sectioner     for     circular     conduit. 

Tidd    '680 

— Denver,    Breaks  in   two   mains 13S5 

— Economic    design.      Babbitt (n)    703 

— Electrolysis  tests.  San  Diego In)    758 

— Leak  location  by  water-hammer  dia- 
gram.      Enger *1040 

1 isvilie  cast-iron  water  main  breaks. 

I.eisen    •731 

— Montreal     water     conduit     failure     54, 

•inn,  215,  •560.   in)    218 
— New    Bedford    riveted     main    after    17 

years*    service *1254 

— N.  Y.  Cy. — Broken  mains.  38d  St.,  Hood 

sub-surface     district *863 

—  Phila.    break.    Lindner's    Point  ....  1  n  1     127.. 

-  Pumps,     Booster    in    gravity    conduits, 

Birmingham,   Bng 523 

— San       Francisco      water  work*      mains. 

Legal   methods  of  paying  for 393 

— Springfield.     Mass..     water-main     break. 

Lochridge 540.    756,    nil    .".SO 

Youngstown  water-main  break. (n)   1220 

SVatei   meter.    See  also  "Water  flow." 
Water  meter  and  ( 1  water  beater.  Com- 
bined,   Harrison    Safety    Boiler  Co.'s.    »77 
Water  meter  Industry,  J,  C.  Kelley  and,  ,*874 

Water   meter   reader,    Tricked    In    tricking. 

Smith     1006 

Water  meters.  Current,  for  measuring 
Bon  in  large  pipes:  recording  device ; 

1  ulo,      !•'.     &     I.     Co.'s     experiii! 

Heron    'lSOS 

Water  meters.  Current.     Rumpf •1083 

«.i  etei      Venturl,  Catskill  aqueduct. •866 

Water   meters,    Venturl,  Tailuiah *244 


WATER   POLLUTION 

See   also   "Water  purification."    "Ty- 
phoid."  "New   York  City,"  etc. 
— 111..  State  control  in.      1  l.-aly  .  1 136,  ml    721 

—  International   boundary  affairs. ..  .255,   274 

—  Mortality     of     children.       McLaughlin. 

11,1    549 
■ — Typhoid.  Richelieu  River 847 

WATER   POWER 

See   also    "Turbines." 
— Dee    River    hydro-electric    plant    work- 
ing under  1   to  9  ft.  head *72 

— Flood  storage  and  water  power.  Oakes  1042 
— Ilousatonic     Riv.     development.      Conn. 

Power  Co.'s,   Palls  Village 430 

— Parr    Shoals   plant.    S.    C mi    1276 

— -Penstock,  Balleville.  O..  rebuilt,  .(n)  1275 
— Penstock  gate.  Floating.  Barrett's  ....  *571 
— Penstock.  Wood,  Rebuilding.  Edwards. •  1013 

—  Public   lands.    Bill   to  promote  develop- 

ment   of    water   powers   on 478 

— Rentals  under  new  Govt,  permits.  .  (n)    641 

—  Sault    Ste.    Marie,    Greater    power    de- 

1  elopment    1384 

— Southern  Aluminium  Go's  water-power 

development  near  Whitney,  S.  C..*1279 
— Tailuiah  Riv.  development,  Sa...*240,  '817 
— .Utah    plant    accident.      Honnold 2.0 

WATER    PURIFICATION 
— Bound     Brook     filtration     and     liquid 
chlorine    plant.      Potts    *vo36.    Tier- 
nan '1038 

— Buffalo   water-supply    disinfection.  .  In)    375 

—Cleveland.    O.,    projects 607,    mi    935 

— Filter  chamber,  Concrete.  Coatesville.  .*673 
— Filter    failure.    Belmont,    Phila.    *142. 

Ely   320 

— Filtration — Am.  Water-Wks.  Asso. 
discussion      629.       641,       Correction, 

(n)    747.    (ui    27S 

—  Hypochlorite   disinfection   and   typhoid, 

eight  cities 738 

— Indiana  S.  &  W.  S.  Asso.  papers  586. 
Materials  removed.  Indianapolis. 
Calvert      tni    717 

—  Iron    and    manganese    removal;    Cohas- 

set    and    Middleboro.    Mass.,    plants. 

W.ston     45, 

— Lake  water.  Filtering 2-....   2.4 

—  Naval  Training  Sta.  filtration  plant..  '509 
— Oil    and    gas    removal    from    drinking 

water,    .loliet 1361 

— Ottawa    project;    mechanical    filtration  808 
— Ozone  plant,  C.  B.  &  Q.  building.  .  (n)    1336 
— Railw^s.   Water   treatment  for.    Bard- 
well  ' 10°^ 

— Sedalia,  Mo.,  filtration  system ....  1  n)  866 
— Toronto    drifting-sand    filtration    plant. 

1432.    1441, 

— West    Reading   legal    action (n)    541 

Water  rate  case.  Sparta.  Wis (ni    ..".1 

Water  rate  decision.  Meter  and  fire  pro- 
tection. Wilktnsburg  (n)  705,  Er- 
ratum  (nl    853 

Water     rates— Free     service     prohibited. 

Ind (n)    935 

Water  storage,   N.  Y.   State 91 

WATER    SUPPLY 

— Bloomington.  Ind..  water  shortage.(n)  1451 
— Calgary  municipal  projects.  Craig...  841 
— Calif,  metropolitan  water  district.ini  133o 
— Chicago    water    supply    problems    695, 

Report    1091 

— Chicago    water  works,    Needed   improve- 
ments  in.      Barber    »Sns,    i-'.ricson.  .  .1142 
— Cleveland     water-supply    projects     607, 

in)    '.>."•' 

— Everett.    Wash.,    water  supply ml    7..'.' 

— Great  Lakes  Naval  Training  Sta.  '508,  •604 

Ilet.li   Iletchv  supply  plans (n)   1385 

— III.   water   control 1136.    in)    1  21 

— 111.    Water    Supply    Asso.    meeting    63.,. 

1016,    '1041).    1098,    msi    703,   721 

— India   city  supply  per   capita (n)    1038 

— Indiana    Sanitar\  \  Water  Supply  Asso.. 

534,    .".S5,    •12S1.    msi    549,    717 
— Locomotive   supply.    Australia (n)    506 

— Los       Angeles       power       bond       election. 
Heinlv      9S6.      ml    11(12.      San      Fer- 
nandino  Inverted  siphon.  Heinly,  .  .  .*1144 
— Menq. bis    auxiliary    supply    from    well- 

pumping    plants (n)   986 

Minn    railroad  water  supplies  Investi-     _ 

gated       ""   ««S 

Naugatuek      Val.      mfrs.      conservation, 

mi    1221 
v    v.    City     Catskill    aqueduct.      See 
Aqueduct." 
— N.     V.     Cy.-     Grand     Jury     presentment 

...1  contract  work 970,  97,1,   1383 

— N.  v.  State     Maler  bill  vetoed (n)   936 

— N.   'i     State  stream-flow   studies '90S 

Ohl nservancj    bin    312.    322.    531. 

1  as)    int.   760,  867,  9S6,    1  151 

— Ottawa   water   supply 808,  (n)  642 

Pa,  |:     pi  opo    'i    tddltlonal  Bupplj  ....    107 

Sparta,    Wis.,    rate    case 1  11  1    531 

T.ie. nun's  supply  source  protection. (n)    1275 
1  vphold,   relation   to  purltj   of  supply. 

films 

— Winnipeg.     Greater,    project ml    276 

Water      tank.      Elevated.      St.      Thomas. 

out *1438 


FAOE 

Water  tank,  Erecting  large  steel,  Youngs- 
town     «4jo 

Water  tank  erection,  Baltimore.' .'.'.' (ii! '*1429 

Water  tank  failure.  Wooden (n)    328 

Mater  valves,  Large,  Van  Winkle  auto- 
mobile attachment  for  closing *310 

WATER-WORKS 

— American  Water-Works  Asso.  C29,  641 

Correction    (n)    747,  1030.  1149,    (n)    278 

— Sut',urn — Testing  check  valves "1135 

— Baldwmsville  electric  pumping  plant.  *1039 

—Berlin    water-works    statistics (n)    487 

— Boulder    Creek,    Colo.,    flood    damages 

water-works.      Phelps *1444 

— Chicago  water-works.  Needed  improve 
ments  in — Intake  system  ;  pumping- 
plant  location ;  gravity  tunnels  vs 
force  mains.     Barber  *888.  Ericson.,1142 

— Chicago  work  during  1014 1097 

— Cleveland — Temporary  shaft  lining,  in)    084 
— Coatesville     water-works     hollow     con- 

Crete  dam  *461,  Filter  chamber *673 

— Des     Moines     municipal     plant     vote 
t.     ,   c      t-      .     .  *ns>    935,    1386 

— East   St.   Louis  intake *400 

— Florence,    Kan.,    intake    well    cleaning. 

Plaisted    «3^C 

— Great    Lakes    Naval    Training-    Station 

system ;     intake,     pipe     bridge,     etc 

c    ,  .„  *508,   *604 

— Hydrant    specifications,     N.     E.    Water 

Wks.    Asso.  ;    control    of    water  hani- 

mer   972,   985.    Berry 1434 

— Hydrants    as     benchmarks (n)    1195 

— La    Crosse   water-works    impvts .  . .  *28 

—Little   Rock,   Ark.,   impvts.  ..  .523,    (n)    487 

— London    reservoir    improvements 523 

— Malone,    N.    Y.,    booster    pump    for    in- 

creasing  supply-line  capacity *1114 

— Management.     Ind.  S.  &  W.  S.  Asso. .  .    585 

— Milwaukee  water  intake "1364 

— Ottawa   project;    mechanical    filtration. 

„.,,                ,                                    808,    (n)    642 
— Phila.    supply    additions    needed.,  (n)    1386 
— Problems    in    design    of    small    water- 
works systems.     Johnson ll" 

— Pump  selection  for  small  water-works. 

Housman   1015 

— Pumping,  Electricity  for ;  'cost  '  of 
water-works    in    22    Wisconsin   cities. 

Bryant 101G 

—Reservoir,  Cabbage  Hill,  Pittsburgh. (n)   867 
— Kockford,    changes    recommended;    ty- 
phoid   ...:... (n)    488 

— St.     Louis    intake    tunnel     and     tower 

*340,   Driving  intake  tunnel.  Davis.*105S 

—Tanks  at  Gaya,  India \.  (n)  1048 

irg,    Miss,    project (n)    814 

— Watervliet,     N.     1.,     plant,     Proposed, 
„.     .  (ns)    459,   641 

Waukegan    Ice-emergency    intake 459 

— Youngstown    tin  bine-driven    pump. .  .  .  «115o 
waters,     Underground    in    elevated    lava 

deposits.      Patch *368 

waterproofing  concrete.     Pearse fn)   449 

waterproofing   concreti     n    ervolr 1316 

rliet,  N.   Y..  water-works,  nisi    459.   64  1 

waterway   expenditures,   Federal 43 

Writs., n.  F.  R.    Sound  absorbers 263 

Waukegan,    111.,   emergency    intake 459 

Wave    motion    of    roadbed.     Howard....   619 
Stony   River  dam.  ..    371.  526 
Weight    ol    future    railway    bridges    and 

rolling  stock    248    •>-„•> 

weigh te  ..)   angle      Tables (n)   571 

Weir,    Proportional  How.      itwtger.  ...    •  1  109 
\\  elr,     Sharp  .,,.-  i,.,i.     measuring 

lea    Baj    *79ii,    Co 

i     toi  muls  .•  1306 
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Weiss,   H.   F.    Teredo-proof  wood?.. 314.   1140 
Welcker,       R.        Prevention-     of      storm 
damage    to    shores    '168,    I'sing    ex- 

tensometer    *414 

Welding,    Acetylene,    pipe — Tests'. '.'.'.'.'.'.  «1152 

Well,    Intake,    Cleaning.      Plaisted *346 

Wellesley  College,  Fast  erection  of  tem- 
porary frame  administration  build- 
ing            *1018 

Wells,  Driven,  for  lowering  ground  water 

J.    B.    K. — Query 1035 

Wells,  L.  W.  Railway  cross-section  calcu- 
lations  simplified *1303 

Weii.lt.  10.  F.  Engineers  and  railway  valu- 
ation      701 

Wenzell,  A.  J.  Tender  derailments!].';  578 
West  Reading  water  purification. ...  (n)  541 
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ALBANY,   N.  Y.  : 

See  "Barge  Canal,"  "Sewers,"  "Sewage 
Disposal  Plant." 

Allendale,  N.  J.,  water  system 253 

ATLANTIC  CITY,   N.  J.  : 

Siphon    40 

Water  mains 66 

B 

Baltimore,  Md.,  paving 96 

BARGE  CANAL,   ALBANY,   N.   Y.  : 

Contracts  14,  21  and  116 38 

Contract  D 122 

Contract  18-A 125 

Contract   F 394 

BOSTON,    MASS.  : 

Railroad  Terminal   Yard 64 

Tunnel    168,  305 

BRIDGE: 

Brooklyn,  N.  Y 65 

Chicago,    111 94 

Lyons  Falls,  N.  Y 1S5 

Newburyport,  Mass 253 

Salem,  Mass 362 

Brooklyn.  N.  Y„  bridge 65 

Bulkhead,  New  York,  N.  Y 39 


Canton,  Ohio,  sewage  disposal  plant....  66 

CATSKILL    AQUEDUCT,    NEW    YORK, 
N.    Y.  : 

Contract   104 95 

Contract  86 305 

Contract  88 358 

Chicago,  111.,  bridge 94 

Cincinnati,   Ohio,  sewer 40,  54 

Cleveland,  Ohio,  valves 236 

Concrete  abutments,  Nashville,  Tenn....  186 


DAMS: 

Lynn,    Mass 167 

Hartford,  Conn 1ST,  206 

F 

Kalrport,  N.  Y.,  sewers 125 

Flumes,  Great  Falls,  Mont 186 

G 

Galllpolls,   Ohio,   piers 96 

Goshen,  N.  Y.,  sewers S92 


GREAT  FALLS,  MONT.  : 

Flumes  

Reclamation    structures. 


II 


HARTFORD,   CONN.  : 

Dams    187,  206 

Highways   123 

HIGHWAYS: 

Hartford,    Conn 123 

Olvmpia,   Wash 185 

Sacramento,   Calif 112,   170,  355,  362 

L 

Lynn,  Mass.,  dams 167 

M 

Moline,   III.,  sewers 305 

Moorestown,  N.  .1.,  water-works  improve- 
ment        362 

Municipal    electric     railway,     San     Fran- 
cisco,   Calif 236,  357 


N 

Nashville,  Tenn.,  concrete  abutments.  .  .  .    186 
Newark,    N.    J.,    Passaic    Valley    Sewer. 

See  "Sewer,   1'assaic  Valley." 
Newburyport,  Mass.,   bridge 253 

NEW  YORK,  N.  Y.  : 

See   "Bulkhead."    "Catskill    Aqueduct," 
'Tiers,"   "Rapid  Transit   System." 


structures. .   356 


Passaic   Valley  Sewer ;   see   "Sewer,   Pas- 
saic Valley." 
Paving,  Baltimore,  Md 96 

PIERS  : 

Gallipolis,    Ohio 96 

New  York,  N.  Y 124 

Princeville,  111.,  water  system 236 


Railroad  Terminal  Yard,  Boston,  Mass. 


0  1 


Section    1,    Route    12 410,  41 

Section  1,  Route  18 1( 

Section  i.  Route  :;■■', 21 

Section    1  A.   Routes  4  and  38 38 

Section  1-A,  Route  12 2i 

Section  2,  Routes  4  and  36 28H 

Section  2,  Route  16 10 

Section  2,  Route  20 32l 

s.  ction  2,  Route  33 36 

Section  4,  Routes  4  and  38 15 

Section  4,  Routes  4  and  38 26 

Section  6,  Routes  4  and  38 2] 

Section  6-A,   Routes  4  and  38 331 

Section  7,  Route  5 41 

Reading,   Penn.,  sewers 27' 

RECLAMATION  STRUCTURES  : 

Great  Falls,  Mont 41,  35! 

Orland,  Calif 351 

Rochester,  N.  Y.,  sewage  disposal  plant..  201 


Sacramento,  Calif.,  highways.  .  .112,  170. 

251,   355,  361 

Salem,   Mass..  bridge 36l))| 

San   Francisco,   Calif.,   municipal  electric 

railway 236,  357  < 

Scarsdale,  N.  Y'.,  sewer llt| 

SEWAGE   DISPOSAL   PLANT: 

Albany,   N.  Y 378  ' 

Canton,  Ohio 66| 

Rochester,  N.  Y 2051 

SEWERS  : 

Albany,  N.  Y 395) 

Cincinnati,    Ohio 40,  541 

Fairport,  N.  Y 125 

Goshen,   N.  Y 392 

Moline,    III 305 1 

Newark,  N.  J.,  Passaic  Valley  Sewer  :  ■ 

Section   2 122  ' 

Section   5 305 

Section    12 40 

Section  17,   Southerly  Portion 289 

Siphon,  Atlantic  City,  N.  J 40 

State  Highways,  see  "Highways." 

T 

Tunnel.     Boston,  Mass 168,  305 


Valves,  Cleveland,  Ohio. 


RAPID       TRANSIT       SYSTEM,       NEW 
YORK,  N.  Y. : 

Route  26,   Steinway  Tunnel 126 

Section  1,  Routes  4  and  38 268 


W 

Water  Mains,  Atlantic  City,  N.  Y 66 

WATER  SYSTEM: 

Allendale,  N.  J 253 

Princeville,    111 236 

Water-Works   Improvement,   Moorestown, 

N.  J 362 
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&.  Seveir©  Tuaimin\©]l=IL.iiaiiir5ig|  IF220© 
©Ka  ttlhe  So^uiftlhieff'Ea  Faclic 

By  Geokge  \Y.  Wadej  axd  Ernest  T.  LangdaleJ 
The  Cuesta  Grade  on  the  Coast  Division  of  the  South- 
On  Pacific  If  v.  through  the  Santa  Lucia  Mountains. 
0  miles  south  of  San  Francisco,  is  a  maximum  2.209? 
ith  a  maximum  curvature  of  10°.  The  Coast  Division 
one  of  the  company's  two  heavy-traffic  lines  connecting 
irthcrn  and  southern  California,  and  is  rapidly  becom- 
one  of  the  most  popular  and  fastest  passenger  divi- 
111s  in  the  west.  In  passing  through  the  range,  six 
unci-  penetrate  the  mountains,  and  the  road-bed  twists 
ound  rugged  peaks  and  abrupt  canons:  the  canons 
,  ightly  timbered,  and  the  brushy  hills  offer  fair  grazing 


save  the  telegraph  line  over  Tunnel  8,  and  being  grad- 
ually forced  by  the  heat  into  the  tunnel  for  refuge,  the 
foreman  and  his  gang  started  toward  Tunnel  7  and  dis- 
eovered  that  the  portal  of  thai  tunnel  was  on  fire.  Ee- 
alizing  that  a  passenger  train  was  soon  due,  Foreman 
Duignan  made  a  hazardous  run  through  Tunnel  7, 
which  is  1371  ft.  long,  to  get  to  a  telephone  booth  at 
Thyle,  a  spur  located  just  beyond  the  west  portal  of 
Tunnel  7,  hoping  to  communicate  with  the  dispatcher. 
but  he  could  raise  no  one  eastward  on  account  of  wires 
presumably  being  down,  though  he  did  succeed  in  rais- 
ing an  agency  some  100  miles  west.  A  fire  train  in  charge 
of  a  roadmaster  and  trainmaster  with  all  available  forces 
arrived  at  the  east  portal  about  3:30  p.m.,  from  San 
Luis  Obispo,  12  miles  east.  The  fire  had  gotten  too 
great  headway  by  this  time,  there  being  a  strong  wind, 


Fig.  1.   West  End  of  Tuxxel,  Looking  East,  on  Oct.  6 

Fire  had  been  burning  19  days  when  this  picture  was 


(Transfer    trail    at    upper    level   on    left,    county    road   at   lower   1.  vel 

taken.) 


bock.  The  distances  between  Tunnels  6,  7,  8  and  !> 
ige  about  1000  ft. 

Sept.  17,  1913,  a  tramp  prepared  breakfast  over 
all  camp  lire  built  in  a  ditch  between  Tunnels  7  and 
id  went  bis  way.  A  mountain  breeze  fanned  the  re- 
pig  embers  into  flame,  carried  the  lire  to  the  ad- 
it grass,  rapidly  spread  over  aboul  1000  acres  of 
itain  .-lopes,  and  got  to  the  portal  at  the  east  end  of 
iel  7.  which  was  timbered  a-  shown  in  Fig.  '.'.  The 
lesulted  in  the  demoralization  of  "Coast  Line"  traffic 
'il  days,  and  made  it  necessary  to  handle  the  con- 
i  traffic  \ia  the  "Valley  Route"  on  a  single  track 
the  famous  Tehachapi  g 

le  fire  that  eventually  destroyed  Tunnel  1  was  first 
rered  by  Section  Foreman  Duignan,  about  9:30 
Sept.  17,  and  bad  then  spread  over  the  hills  between 
iel   1    and   Tunnel   8.     After  making  an   attempt   to 

Irlefly  noted  In  "Engineering  News,"  Dec.  18,  1913,  p.  1284 
sst.  Kilters..  Southern  Pacific  Co.  Coast  Division,  Third 
fawnsend  sis..  s:m  Francisco,  < •:> l i r 


and  little  could  be  done  on  account  of  falling  lagj 
intense  heat,  etc.     The  day  was  one  of  the  hottest  of  the 
season,  the  temperature  being  109°   F. 

Trains  21  and  22,  "'The  Coasters."  had  then  arrived 
and  a  rough  trail,  approximately  2000  ft.  long,  was 
brushed  out  over  the  hill  and.  in  spite  of  the  intense  heat 
and  steepness  of.  the  trail,  which  was  littered  with 
charred  brush  and  hot  ashes,  all  passengers  were  safely 
transferred  before  dark. 

The  Division  Superintendent's  special  from  San 
Francisco  arrived  at  the  tire  about  midnight  and  it  was 
de<  ided  to  seal  both  ends  of  the  tunnel  with  timbers  ami 
lo  injeit  steam  in  an  effort  to  extinguish  the  lire.  The 
seals  were  completed  and  steam  supplied  by  a  locomotive 
stationed  at  each  end,  was  turned  in  about  Hi  a.m..  Sept. 
IS.  The  injection  of  steam  was  kept  up  continuously 
I'm-  the  next    Is  hours. 

In  the  meantime,  carpenter  gangs  assembled  and  were 
put  to  work  cutting  and  Framing  timbers  and  preparing 
to  re-timber   the  tunnel   when   conditions  permitted.      All 
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trains  were  detoured,  except  trains  21  and  22,  "The 
Coasters,"  and  trains  23  and  24,  "The  Locals."  which 
were  allowed  to  run  as  far  as  San  Luis  Obispo,  12  miles 
east,  and  Cuesta,  2  miles  west;  the  passengers  and  light 
baggage,  mail,  and  express,  being  transferred  by  auto- 
mobile service  over  the  intervening  14  miles.  This  method 
of  transfer  continued  until  Oct.  4.  at  which  time  a  trail 
3200  ft.  long  on  an  easy  grade  had  been  completed  around 
the  tunnel  and  the  automobile  service  discontinued,  it 
being  unsatisfactory  to  railroad  company  and  passengers 
on  account  of  the  dangerous  mountain  road.  The  trail 
proved  enjoyable  and  satisfactory  to  passengers  and  some 
6000  people  traveled  over  it  in  the  intervening  month 
before  the  tunnel  was  again  opened  to  traffic. 

Early  in  the  morning  of  Sept.  20,  small  cracks  were 
appearing  above  and  hack  of  the  seals  and  it  was  dis- 
covered that  the  steam,  to  a  small  extent,  was  penetrating 
and  dissolving  the  rock,  which  is  of  an  argillaceous  for- 
mation. Small  cave-ins  occurred  and  it  was  thought  ad- 
visable to  discontinue  the  pumping  of  steam. 

Arrangements    had    previously    hem    made    with    The 

onic    Co.,   of    Berkeley,    Calif.,   for   a    carload 

0f   9995    pure   carbon   dioxide   and.   upon   its   arrival   the 

forenoon  of  the  20th,  the  plant   was  set  up  at  the  west 

end  and  the  liberation  of  the  gas  into  the  tunnel  began 

at   6   p.m.      Applications    were    made   at    intervals    until 

:,  o'clock  the  following  morning,  about  10,400  Hi.  of  gas 

n-,.,l.     The  gas   was   shipped   in   steel   containers 

into  which  it  had  been  forced  under  pressure  of  1000  lb. 

per  sq.in.  at  a  temperature  of  60c  above  zero.     The  con- 

-  were  of  two  sizes;' the  smaller  containing  22  lb. 

or  170  cu.ft.:  the  larger  containing   52  lb.  or    100  cu.ft. 

When  liberated,  the  gas  expand-  at  the  ratio  of  55  to  1 

and    the    temperature    drops   to    104°    below    zero.      The 

chemist  accompanying  the  shipment,  directed  his  efforts 

-  i    L095    of  gas  at  the  east  or  lower 

end  of  the  tunnel. 

inje<  ting  the  gas  consisted  of  assemb- 
ling II  containers  and  connecting  them  to  one  pipe,  the 
group  being  designated   a   "battery."     This   batter}    was 
,1  86  Et.  from  the  wesl  portal  or  a  level  with 
the  track  and   connected   up  to  one   2-in   pipe   through 
which  was  threaded  a   1  -in.  -team  line  tor  warming  the 
This  double  pipe  projected   into  the  tunnel    Eor  a 
aboul    L5  Et.  beyond  the  seal.     Seven  contain- 
constanl  discharge,  the  switch  being  made  to 
the  opposite  seven  when  the  6rs1  seven  became  e:  hausted. 
Ordinarily,  it  required   I  -  min.  to  discharge  a  batterj  of 
1  I  contain 

\    thermometer    inserted    into   thi     tunnel    through   a 

porthole  in  the  seal  on  the  easl  end  al 1   9  o'clock  reg- 

i  212     I  .    The  tesl   Eor  gas  al  thi  1  d  the 

■ .  ,     At  2:  .".'i  a.m..  Sept.  22,  Eollov 
:.   bai  I    "i'  the    1  al  on   the  ea  I   1  ad, 

l|    I. Mine     .1      I  00  'I'll. 

temperatun  d  had  droppi  r  <  'clock. 

ir  bad    of  both    1  il    and 

:  in,  both  end-,     [mmediatelj  after 
it 
gept,   ■  ■  mi  II. ii  1  ai    we    pu  bed  to  thi 

Of    the    tin 1    and    -V ID  BDOUi     200 

cu.vd.  of  material  w  hii  h  had  i  a  ed  in   h  ith  the  removal 
of  the  geal.     Ti  in  tailed   al   the   face  and 

worked   10-min.  the  dirt  to  the  fli 

from    which    it  .  ,       i,,   the 


last  car.  The  volume  of  smoke  and  gas.  which  was  sinal 
at  first,  gradually  increased  and  at  1"  o'clock  it  was  gei 
orally  conceded  that  fire  -till  existed  in  the  tunnel,  po 
sibly  piles  of  embers  that  the  gas  had  not  penetrated. 

After  removing  the  seals  there  was  no  timber  in  sigl|. 
in  the  east  end.  nothing  remaining  but  piles  of  charco.- 
and  ashes.  On  the  wesl  end.  however,  the  timbers  well 
standing  intact  as  far  as  could  be  seen.  Several  trips  c 
inspection  were  made  by  volunteers,  in  each  ease  the  me 
returning  exhausted  and  nearly  overcome  by  the  heat  an 
gas.  The  fact,  however,  was  determined  that  about  40 
It.  of  the  tunnel  timbers  wt'Yv  iinburnt  but  that  fire  W£ 
still  alive  beyond  this  point.  The  tunnel  was  then  rt 
-ealed  and  another  consignment  of  carbon  dioxide  ordere 

The  second  experiment  with  the  gas  began  at  3  o'cloe 
in  the  morning  of  Sept.  23.  Thermometer  readings  take 
just  before  the  gas  was  turned  in  showed  the  tempers 
hire  to  be  194°  at  the  west  end  and  302°  at  the  eat 
end.  Temperatures  taken  and  tests  for  gas  made  at  fri 
quent  intervals  during  the  28  lir.  of  the  second  appl 
cation  showed  that,  as  the  percentage  of  gas  increase* 
the  temperature  dropped.  The  temperature  on  the  wefi 
end  at  7  a.m.,  Sept.  25,  registered  113°,  the  gas  te-i  re 
cording  16.8%.  The  maximum  gas  test  during  the  ex 
periment  was  25.2%.  On  the  east  end,  the  temperatur 
fluctuated  between  212°  and  140°,  the  gas  test  showing 
a  maximum  of  15%.  In  the  second  application  13.03! 
lb.  of  gas  were  used. 

It  was   then   decided  to   remove  the  seal  on  "the  wes 
end   only,   the  east   end  to  remain   closed.     Accordingly 
the  west    seal    was   removed  at  8  a.m.   and   men  workec 
their  way  into  the  tunnel  under  protection  of  a  hatter 
of  air  nozzles  fed  by  four  air  pumps  through  ordinal] 
fire  hose.     An  attempt   was  made  to  erect  a  bulkhead  Cj 
1  -in.  lumber  between  posts  at  a  point  'M6  ft.  in  but  mei 
could  not  stand  the  heat  and  gas  and  the  bulkhead   wa; 
abandoned   after  being  built  to  the  springing  line, 
second  attempt  was  made  to  erect  a  bulkhead  at  a  poin 
200  ft.  in,  this  time  the  bulkhead  being  assembled  on  tin 
outside  and  carried  in   in  sections.     This  was  also  aban- 
doned when  about  half  done  on  account  of  heat  and  gas 
the  latter  being  so  strong  thai    it   was   necessary  to  use 
fusees   for  lights,  a  i'w^ff  being  the  only  kind   of  light 
thai  would  burn.     The  heat   al   this  time  registered  96 
at   the  Ihior  and   much   holler  at   the  roof.      Several  of  flu 
strongest    men    who   volunteered    were  overcome,   requir- 
ing assistance  to  the  outside  and  resuscitation.     A  third 
attempt   was  made  to  creel  a  bulkhead  at  a  point   60  ft. 
in  and  abandoned  when  half  complete  for  the  same  refl 
-ons  as  above  stated. 

While  the  attempl  was  being  made  to  creel  a  bulkhead 
in   the  we-i   end,   if    became  apparenl    thai   some  schenJ 


Should     be     devised 

id   out   of   the 

draft    to    rekindle 
chimney,  3  ft.  by 

and    placed    upright 

of  the  i 4  on  tl 

the  botf ai" 

ney    beginning 


wherebj  the  gas  and  heat  could  lie 
tunnel    without    generating   sufficied 

the    fire.      Accordingly,    a    « lea 

I  ft.  by  '-'  I  fi .  long,  was  const  ructel 
with  ii  base  just  above  the  roof  line 
e  ea.-t  end.      A   pipe  w  as  connected  at 

steam   forced   upward   through   the  chiraj 

al     7:   M 


p.m. 


d     draft     drew 


i   quantitie    of   miokc    and   gn     t  h rough  I  he  chimuev. 
On    the    we-i    end.    the    draff    was    established    wi 

ward  and  n     in. i     i,  .mi  and     moke  aboul    I   ft.  t  hick 

moved  al ju  I   below   the  lop  segments,  increasing   in 

an   hour   l>>  a    lliieknes-  of  aboul    '.'    ft.       \lioiit    S  :  30  p.m.,1] 
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in  inspection  was  made  in  the  west  end  and  it  was  found 
hat   the  atmosphere   was   clear   and   cool,  the   ••sucker" 
eeming  to  have  the  effect  of  lifting  all   gas  and   heal 
rom   the  tunnel   floor.     At   9   o'clock   the  steam   in  the 
hinrney  was  shut  off  and  a  porthole  about  30  in.  square 
nade  in  the  east  seal.     Through  the  hole  it  was  possible 
to  see  about  60  ft.  into  the  tunnel,  the  atmosphere  being 
fairly  clear.     The  presence,  also,  of  charcoal  flames  was 
liscovered  on  the  floor  and  the  porthole  was  immediately 
esealed.  For  the  remainder  of  the  night  a  small  quantity 
if  -team  and  light  smoke  escaped  from  the  west  portal. 
The  next  morning,  Sept.  26,  the  temperature  on  the 
wesi  end  had  dropped  to  70°  at  the  floor  line  and  104° 
.it  the  roof.     It  was  now  possible  to  complete  the  bulk- 
head at  the  60-ft.  point  which  had  been  abandoned  the 
ight  before.     Temperature  in  the  east  end  ranged  from 
L78c   to  242°,  the  highest  reading  being  obtained  by  rest- 
ing the  thermometer  on  the  rock  at  the  roof  line.     The 
seal  was  pulled  out  of  the  east  end  about  9  a.m.,  very 
little   gas  or   smoke   escaping,    and    gangs    put   to    work 
mucking  out  preparatory  to  setting    a   steam  shovel  in. 
At  8  o'clock  that  night  the  temperature  at  a  point  24 
11.  in.  registered  :)1 1°. 
In  the  west  end,  the  bore  seemed  to  be  gradually  cool- 
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end  aboul  I  p.m.,  Sept.  27,  and  up  to  9  o'clock  had,  by 
successive  trips,  worked  their  way  into  the  tunnel  a  dis- 
tance of  320  ft.,  the  temperature  being  165°  beyond  the 
216-ft.  bulkhead  previously  mentioned.  On  their  last 
trip  in,  the  lire  could  be  seen  at  a  point  about  30  ft.  be- 

y I    and    it   was   suggested    that   men  go   in  with   water 

lines,  protected  by  air  nozzles,  and  attempt  to  extinguish 
the  flames.  Following  this  suggestion,  a  bulkhead  was 
constructed  on  a  push  car  and  about  10  o'clock  a  charge 
was  made  on  the  three  bulkheads,  60  ft..  200  ft.  and  216 
It.  in.  respectively,  knocking  them  down  and  the  port- 
able bulkhead  rolled  ahead  for  protection  against  heat 
and  smoke.  At  a  point  280  It.  in,  a  small  pile  of  debris 
was  encountered  which,  after  being  well  soaked,  was 
shoveled  to  the  sides  in  order  to  crowd  the  bulkhead  for- 
ward. The  debris  consisted  of  smoldering  segments,  lag- 
ging, mink.  etc.  At  this  time  the  atmosphere  was  quite 
clear  in  the  immediate  vicinity  of  the  air  blower  and 
water  line.  The  smoke,  gathering  in  a  dense  cloud  along 
the  roof,  made  it  impossible  to  see  what  condition  the 
timbers  above  were  in  and.  as  advance  was  made,  the 
force  of  the  water  was  played  on  the  roof  to  dislodge  any 
loose  lagging  or  rocks,  thereby  making  it  safer  to  pass 
under. 

At  a  point  330  ft.  in,  a  small  pile  of  smoldering  i  tu- 
bers blocked  the  passage  of  the  car  and  the  packing  was 
on  fire  at  this  point.  By  11  o'clock  this  fire  had  pre- 
sumably been  extinguished  and  the  car  with  bulkhead 
advanced  to  a  point  380  ft.  in,  where  another  pile  of 
smoldering   debris   blocked    the    pas-age   and    it    was   dis- 
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timbering,    shown    above    as    "Standard    Timber   Section."    10.\14-in     sticks    with    3... 
ent    retimbering    of   same   design,    but    temporary    retimbering    in    square    sets    as    Shi 


; ii.-  and  it  was  thought  that,  on  the  morrow,  it  would  be 
sufficiently  cool  for  men  to  enter  and  complete  the  bulk- 
d  at  a  point  200  ft.  in  and.  from  this  bulkhead,  ex- 
aminations could  be  made,  by  men  in  oxygen  helmets,  of 
a  large  part  of  the  unexplored  section  of  the  tunnel.  It 
Was  arranged  to  borrow  a  couple  of  experienced  firemen 
from  the  San  Francisco  Fire  Department  with  their  oxy- 
gen helmets.  During  the  day,  several  jars  or  quakes  were 
felt  by  men  working  in  the  vicinity  of  the  east  portal  and 
by  night  it  was  suspicioned  that  heavy  masses  of  rock 
were  falling  from  the  roof  and  closing  the  bore.  It  was 
later  discovered  that  ibis  suspicion  was  well  founded. 

On  the  morning  of  Sept.  27,  a  5-yd.  steam  shovel 
started  on  the  cast  end  to  remove  the  material  which 
had  slid  in  when  the  portal  burned.  It  was  necessary  to 
handle  the  shovel  with  a  work  engine,  the  engine  alter- 
nate^ pushing  the  -hovel  to  the  slide  and  pulling  it  out 
to  dump  ml. i  ;i  ravine  about  1(0  ft.  from  the  portal.  A 
Continuous  jack-arm  rest  was  made  by  using  three  rails, 
•lie  middle  our  inverted,  interlocked  and  supported  by 
blocking.  Earh  in  the  aft,  moon  the  beat  became  very 
intense  on  the  cast  end  and  it  was  feared  that  the  fad 
of  that  end  being  open  was  causing  sufficient  draff  to  re- 
kindle lire.  A  wooden  curtain  was  constructed  over  the 
bole  and  if  was  found  accessary  to  continually  play  water 
on  it  to  prevent    its  burning. 

The    two    San     Francisco    firemen    arrived    at    Hie    wesf 


covered  that  there  was  considerable  tire  in  the  overhead 
packing  at  this  point.  Ahead,  lor  an  indefinite  distance, 
could  lie  seen  a  bright  illumination.  As  advance  was 
made,  the  heat  became  more  intense  and  the  smoke  hov- 
ered nearer  the  track,  making  it  very  difficult  and  dis- 
couraging for  men  to  come  to  the  front  to  relieve  those 
handling  the  nozzle.  It  became  necessary  by  this  time 
to  relieve  men  at  5-min.  intervals. 

The  playing  of  water  on  the  debris  at  and  beyond  the 
point  380  ft.  in  continued  until  about  1  :  30  a.m.,  Sept. 
28,  when,  suddenly,  the  top  timbers  oil  ft.  behind  hurst 
ml"  flame  and  the  men  on  the  nozzle  had  to  make  a 
hasty  and  perilous  retreat  through  the  falling  embers, 
some  of  the  men  requiring  assistance  to  the  outside  and 
resuscitation.  The  wafer  and  air  lines  were  quickly  with- 
drawn and  a  vain  attempt  made  to  , •online  the  tire.  The 
heal  ami  smoke,  however,  was  too  great  and  at  I  a.m.. 
all  efforts  were  centered  on  protecting  the  portal.  Tt 
was  then  realized  that  the  only  thing  to  do  was  to  let  the 
timbers  burn  out  a-  quickly  as  possible.  The  slipping 
condition  of  the  ground  around  the  portal  made  it  im- 
perative to  keep  the  limbers  standing  so  a-  to  prevent 
the  possibility  of  a  slide  coming  down  and  bottling  the 
fire.  By  6  o'clock,  the  portal  was  aflame  and  slowly 
crumbled  away.  At  :i  p.m..  the  bore  was  closed  excepl 
for  a  small  hole  al  the  top  through  which  escaped  heavy 
black   smoke  and   .-team. 
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The  steam  shovel  on  the  east  end  had  cleaned  out  all 
n!  the  material  it  could  reach  by  4  p.m.,  Sept.  28,  and 
was  .sent  away,  the  balance  of  the  mucking  being  done 
by  hand.  On  Sept.  29,  the  temperature  had  dropped  suf- 
ficiently to  permit  of  an  inspection  being  made  and,  al- 
though the  floor  was  covered  with  piles  of  hot  embers  and 
rock  and  an  intimidating  rock  would  occasionally  fall 
from  the  roof,  the  fact  was  determined  that  for  450  ft., 
there  were  no  timbers  and  at  this  point  a  slide  had 
come  in  from  the  roof  almost  completely  filling  the 
bore.  This  proved,  later,  to  be  a  cave  which  en- 
tirely blocked  the  tunnel  and  extended  up  into  the  moun- 
tain an  indeterminate  distance.  The  rock  in  the  cave 
was  of  a  serpentine  formation  and,  subjected  to  the  in- 
tense heat,  had  crumbled  somewhat,  although  some  rocks 
of  a  diabase  formation  were  also  found. 

In  the  meantime,  in  the  east  end,  a  few  temporary  por- 
tal timbers  had  been  erected  and  the  track  gangs  em- 
ployed in  cleaning  out  muck,  taking  out  distorted  rail, 
and  laying  new  track.  This  was  tedious  and  dangerous 
work,  the  temperature  ranging  as  high  as  160°  for  sev- 
eral days  and  not  until  an  air  blower  was  installed  was 


The  debris  on  the  track  in  this  end  was  very  light  anck 
no  amount  was  encountered  until  reaching  a  point  aboul 
250  ft.  in,  and  from  this  point  to  the  toe  of  the  slide 
piles  about  5  ft.  high  alternated  with  almost  clear  spaces! 
Work  progressed  favorably  for  800  ft.,  which  brought  th«ft 
temporary  timbering  to  the  toe  of  the  cave-in.  At  thifi 
time  the  slide  was  estimated  to  be  60  ft.  through  alond 
the  roof  line  and  110  ft.  at  the  bottom  (see  Fig.  2). 

On  the  morning  of  Oct.  17,  in  the  east  end,  the  tim-i 
bers  having  been  set  for  393  ft.  in,  the  ground  began  tc| 
work   badly   and   a  big   slide   took   place,    knocking   out 
one  set  of  timbers  and  filling  up  about  24  ft.  of  the  tun- 
nel.    All   ideas  of  mucking   out  the    slide   by  ordinary 
methods  were  then  abandoned  and  it  was  decided  to  drive! 
a  6x6-ft.  drift  high  enough  in  the  cave  so  that  sets  of| 
long  timbers  could  be  placed,  within   which  a  concrete 
section  could  be  later  built.     Seven  of  these  sets  werei 
placed  on  3-ft.  centers  with  great  difficulty,  the  mater- 
ial   continually    crowding    down    and    finally    they   werelj 
abandoned  for  the  lower  sets.     This  drift,  which  was  52s 
ft.  long,  was  driven  in  exactly  three  days,  the  miners  suf- 
fering much  from  the  heat  which  at  times  ranged  as  high! 


Fig.  3.   West  Pobtal  on  Sept.  28 

(ThlH   picture    was    taken    early    in    the    morning    following 
hi    hi    of    Are    fighting.      Flames   were    flickering 
over  the  top   timbers  of  tie-  portal.) 


there  any  decided  lowering  of  temperature.  Water  was 
used  extensively  to  cool  off  the  floor  bu1  the  too  rapid 
cooling  made  the  danger  from  spalling  rocks  greater. 
Spall-  and  rocks  to  an  average  depth  of  three  feel  cov- 
ered the  i  ra<  k.  <  iai  bide  lights  were  u^-<\  at  firsl  but 
added  to  the  beat,  and  the  danger  from  explosion 
in  ■  .mi  e  of   jo   few    men   understanding 

their     n  e.        Eli  I  trie     !  I        Inter     installed.       The 

progress   for  the  firsl    100  ft.  into  the  tunnel   was   very 

good  but,  on  reaching  the  caved  in  material,  became  very 

slow  ami  tediou  .    The  ga    wa    bad  and  the  temperature 

■      in  the  fiooi  and  I  25  'all  he  roof. 

W'hi'i  progre    ing  on  the  easi  end,  the 

'   at    i he  wesl  end   had  cleaned  ou1   the  cave 

at  the  portal  and  the  rod    had  cooled  sufficiently  to  peT 

mil    i hi  porary  portal  1  imber  .      Beyond 

the  portal  th<   tci  oi  the  rock  in  the  roof  ranged 

i;  the  temporary  portal 

i  imb<  ■  used  in  thi    end,  also 

ind   .n\   all-  blower   in  tailed.     On 

1  ■  '.'.'-n-  placed  "ii  8  1 1    o  titer 

I. mi  imi  until  the  15th   could  the    ngmeni    bi    rai  ed. 


Fig.  4.    West  Portal  on  Oct.  7,  Showing  Cave 

(After  steam  shovel  had  removed  all  the  material  it  could 
reach.  The  distance  from  top  of  rail  to  top  of  slide  is  05  ft.  The 
steam  shovel  worked  during-  the  last  few  leans  under  an 
overhang-  of  about  10  ft.  and  to  protect  the  craneman  fronj 
falling  rocks,  it  was  necessary  to  construct  a  timber  canopj 
on  the   boom.) 

as  1  17°.  Tn  addition  In  the  heat  there  was  considerable! 
charcoal  gas  and  steam.  Cpon  excavating,  later,  il  was 
found  that  a  great  deal  of  semi-burnt  smoldering  timber 
was  buried  in  the  material  from  which  the  foul  gases 
emanated.  As  sunn  as  the  drill  was  completed,  breast 
boards  were  driven  and  excavation  and  erection  of  tim- 
bers  followed  shortly. 

On  the  west  end,  timbering  was  progressing  rapidly 
and  by  Oct.  25,  was  within  hi  ft.  of  the  drift.  Progress 
I  Ian  began  to  drag  <m  accounl  <>l'  heavy  ground  encnun- 
tered  in  the  easi  end  and  the  annum!  of  muck  increasing) 

in   the   west  end,   the   tunnel    II •  being  cum  red    to   8 

depth  of  almiil  8  ft.  with  huge  rocks  which  had  to  bcj 
broken  up  with  "ads  and  hammers.     Al  this  Btage,  to  iii- 
iii'-    al'ily  to  the  men  working  ahead  of  the  timbered 
ection,    five    t2xl2-in.x38  ft.    crown    bars   were    placed^ 

pa n-    the  gap  between  the  las!    el  of  timbers  on  thfl 

n  e  i  end  and  l  he  crown  of  I  he  cave. 

Both  ends  were  now  being  winked  under  almosl  iden- 
tical conditions.  Al  noon  on  Oct.  30,  the  timbers  in  the, 
drill  showed  signs  of  failure  and  by  9  p.m.  it  was 
though!  advisable  to  place  two   12x14  in.x32-ft.  timbers 
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through  the  drift  to  reinforce  it.  By  the  evening  of 
Nov.  2,  the  gap  between  the  two  ends  of  the  tunnel  had 
been  reduced  to  28  ft.  and  mucking  was  progressing 
slowly  but  favorably. 

The  next  24  hr.  saw  the  gap  reduced  to  11  ft.  anil  it 
was  decided  to  take  this  material  all  out  at  one  time.  Ac- 
cordingly, five  12xl2-in.  crown  liars  were  driven  above 
the  original  drift,  the  ends  made  to  rest  on  the  timbers 
already  in  place.  With  this  protection,  the  balance  of 
the  muck  was  removed,  timbers  put  in  place,  lagged,  and 
at  3  a.m.,  Nov.  4,  a  work  train  was  run  through  the 
tunnel.     Normal  traffic  was  resumed  on  Nov.  7. 

In  the  course  of  retimbering,  a  total  of  11,780  cu.yd. 
of  rock  and  earth,  which  had  dropped  from  the  walls  and 
roof  of  the  tunnel,  was  removed.  Qf  this  amount,  2890 
vd.  were  from  the  cave-in.  All  temporary  timbers,  ex- 
cept those  at  the  raw-in.  were  placed  on  8-ft.  renters.  At 
one  time  350  men  were  employed,  the  average  being  250 
men  per  day  working  8-hr.  shifts. 

To  furnish  steam  for  the  generators  supplying  electric- 
ity for  lighting  purposes  and  to  operate  the  water  pumps, 
a  switch  engine  was  spurred  out  at  each  end  of  the  tun- 
nel and  used  as  a  stationary.  Gasoline  engines  were  "used 
erate  the  pumps  which  supplied  the  12-in.  air  lines. 
A  complete  telephone  system  was  installed,  the  east-end 
station  being  designated  as  "Hurry-up";  the  west  end 
being  known  as  "Hows-she-coming."  A  doctor  was  in  con- 
stant attendance  and  the  camp  boasted  of  a  drug  store, 
al,  commissary,  a  scenic  boulevard,  freight  yards, 
and  one  of  the  largest  fire  departments  in  the  state. 

Owing  to  the  roughness  of  the  country,  it  was  neces- 
sary to  spur  out  the  east-end  outfits  al  a- point  4000  ft. 
from  the  tunnel  and  at  the  west  end  the  outfits  were 
spurred  out  6000  ft.  from  the  tunnel,  the  men  being 
hauled  To  and  from  work  by  the  work  train.  Shorl  spurs 
were  laid  at  each  end  for  switching  facilities.  Switch 
ing  was  quite  difficult  on  account  of  the  2.2%  grade  and 
10°  curves. 

Concrete  work  is  now  in   progress  and   it  is  proposed 

to  construct  concrete  portals,  a  50-ft.  concrete  section  in 

the  east  end,  a  100-ft.  section  in  the  west  end.  and  a  100 

'ion  at  the  point  where  the  large  cave-in  occurred. 

Cost   Data 

An  absolutely  accurate  detailed  cost  statement  is  not 
available  at  the  present  time.  However,  the  following 
figures  are  a  very  close  approximation: 

_    .  Labor        Material        Total 

Extinguishing :  fire  $5,800  $5,800 


ing,  including  disposition  of  some 23.000  23,000 

ary  te.rks  for  outfit  cars 1,50c)            2,500  4,000 

Handling  material 1,500  1^500 

Framing  and  plaeinK  tinih.i    ,  S25.0IIO  fl    km  .       11,000            15.500  20,500 
t  and  water  lines,  laying  and  operat- 
ing                                         4,000             1.000  5,000 

Electric  lights,  installing  and  operating    700              250  950 

rain  service,  including  fuel.            '    7,500           3,500  ll.c 

Fuel,  gasoline,  candles,  ct<                                                              1.7oo  1,700 

ire,  bolts,  spikes,  etc.                                                                 400  'loo 
Miscellaneous,    hose,    sacks,    canvas,   carbonic 

ild  ties,  wedges,  etc                                                                 4,000  4,000 

Shop  charges,  store  expense,  u f  tools,  etc                                  2,000  2,000 

Building  trails,  handling  baggage,  mail,  express 

1,200  1,200 

Automobile  hire,  transferring 6,000  O.ooo 

incidentals,  cleaning  up.  etc   300 

Total $04,000       $32,150  $96,160 

Of  this  amount,   il    is  expected   that   about   .$70,000  will 
!»'  handled  by  the  insurance  fund.     The  concrete  work, 

which  is  now  in  progress,  is  being  handled  as  an  "Addi- 
tion and  Betterment." 

The  work  was  carried  oul  by  the  forces  of  the  South- 


ern Pacific-  Co.,  under  the  direction  of  Thomas  Ahern, 
Division  Superintendent  and  E.  M.  Drake,  District  En- 
gineer. The  writers  were  on  the  work  practically  all  of 
the  time. 


A  Very  Heavy  Test  Load  on  a  40 -ft.  rcinforced-eoncrete 
highway  bridge  was  made  in  1911-12  by  the  Illinois  Highway 
Commission  under  the  direction  of  A.  N.  Johnson,  the  engineer 
for  the  Commission,  and  is  described  in  a  paper  by  D.  A. 
Abrams  in  the  1913  "Proceedings"  of  the  American  Society 
for  Testing  Materials,  just  issued.  The  bridge  under  test  was 
a  40-ft.  reinforced-concrete  girder  bridge,  in  which  the  two 
outside  girders  and  floor  were  of  monolithic  construction.  It 
was  designed  for  the  usual  loading  of  125  lb.  per  sq.ft.  uni- 
form load  or  a  24-ton  traction  engine  load  distributed  over 
an  area  10x12  ft.  It  was  completed  about  Jan.  1,  1908,  and 
was  tested  for  small  loads  several  times  previous  to  July, 
1911,  when  the  load  here  noted  was  placed  and  continued 
from  that  time  until  September,  1912.  Deflection  and  deform- 
ation measurements  were  made  at  different  times  during  the 
entire  loading.  The  maximum  load  was  equivalent  to  309 
tons  per  girder,  in  addition  to  the  weight  of  the  bridge,  and 
the  floor  slab  carried  an  applied  load  of  41S  tons  for  over  a 
year  without  signs  of  serious  stress.  These  loads  amount 
from  nine  to  thirteen  times  the  maximum  load  that  a  bridge 
of  this  kind  would  be  expected  to  carry  in  service.  The  maxi- 
mum stress  of  the  longitudinal  girder  steel  as  determined 
from  the  deformation  measurement  was  about  25,000  lb.  per 
sq.in.  The  stress  computed  for  the  same  load  under  the  as- 
sumption that  steel  for  the  girders  takes  all  the  tensile  stress, 
is  47,000  lb.  per  sq.in.  It  is  rather  difficult  with  the  irrei  1 
section  of  the  bridge  to  determine  the  exact  position  of  the 
neutral  axis  from  theoretical  considerations,  but  it  is  evident 
from  the  difference  between  the  two  figures  given  above  that 
the  concrete  must  hav  ca  ried  in  tension  a  considerabl. 
of  the  stress.  The  paper  by  Mr.  Abrams  has  been  reprint.', 
in  separate  form.  It  contains  drawings  of  the  bridge,  views 
of  it  during  construction,  and  all  of  the  resulting  figures  of 
the    computations. 


Concrete  Tile  Blocks  are  being  manufactured  in  a  specially 
built  factory  in  the  Canal  Zone,  for  use  of  the  new  Adminis- 
tration Building  at  Balboa.  The  process  used  is  the  invention 
of  A.  A.  Pauley,  who  installed  the  manufacturing  plant  and 
who  has  granted  the  sole  right  for  manufacture  on  the  Isth- 
mus of  Panama  to  the  United  States.  The  blocks  are  manu- 
factured by  a  wet  process  quite  different  from  the  dry  pro- 
cess   generally    used    in    making    concrete    blocks. 

Concrete  is  mixed  in  the  plant  in  the  proportion  of  one 
part  of  cement,  one  and  one-half  parts  of  sand,  and  two  parts 
of  stone  screenings.  It  is  mixed  fairly  wet.  Each  molding 
machine  is  capable  of  turning  out  four  of  the  smaller  blocks 
at  a  single  operation,  and  three  of  the  larger  sized  blocks. 
The  forms  are  inclosed  within  a  double  cast-steel  lining  win, 
a  space  between  for  the  priming  steam.  In  molding  a  bio.  k 
the  first  step  is  to  insert  at  the  bottom  of  the  form  a  cast- 
iron  frame  having  the  shape  of  the  solid  portion  of  the  re- 
quired block.  This  acts  as  a  base  and  support  for  the  block. 
The  valve  from  the  concrete  mixer  is  then  opened  and  the 
concrete  is  allowed  to  flow  down  a  short  chute  to  the  top  of 
the  mold.  A  workman  then  diverts  the  thin  or  wet  concrete 
with  a  trowel  into  the  crevices  around  the  forms  until  all 
are  filled  level  with  the  top.  Steam,  which  may  be  graduated 
to  the  desired  pressure  by  a  series  of  valves  located  beneath 
the  machine,  is  then  turned  on  for  a  period  of  four  minutes, 
at  the  end  of  which  time  the  concrete  has  so  stiffened  thai 
it  will  stand  alone  and  is  turned  out  of  the  mold  by  means 
of  a  crank,  which  pushes  out  the  Interior  form.  The  blocks 
arc  then  lifted  from  the  mold  and  transferred  to  short  li 
of  wood,  n  planking  and  placed  on  receiving  racks,  which 
are  on  a  combined  moving  platform  and  elevator  system, 
which    carries    the    blocks    to    the   curing    ri 

The  curing  room  consists  of  21  galvanl  ed-iron  compart- 
ments, each  about  46  ft.  ion-,  i  ft.  Wi,|,..  ana  s  ,-,  nlsn  ,,„. 
tirely  inclosed.  In  these  rooms  the  blocks  are  given  theii 
]••  rfecting  treatment,  which  consists  of  a  combined  steam  and 
water  dripping  process,  devised  to  facilitate  the  setting  up 
and  hardening  of  the  blocks,  so  that  within  Is  hours  they  are 
ready    to   be   removed   to   tie.   storage   yard. 

Each  unit  of  the  plant  is  operated  by  individual  electric 
motors,     The  steam   is  generated  by  two  boilers  located  in  :• 

sled    outside    the    plant. 

Blocks  to  be  made  are  12xl2xlS  In.,  for  foundations  ..,- 
walls.  s.xllML'  in  for  main  walls.  NxSxlG  |„.  for  corners. 
6x12x12  In.  and  4x12x12  in.  for  partitions,  and  3x12x12  in.  for 
Interior  columns. 
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By  Otto  Lembeegee* 


SYNOPSIS — A  narrative  account  of  a  survey  in  an  ad- 
jacent but  Utile  known  pari  of  lite  world,  the  western 
part  of  the  Sonora  Desert,  in  Mexico,  south  of  the  State 
.of  Arizona,  U.  S.  A.:  giving  an  interesting  account  of 
the  difficulties,  hardships  and  adventures  of  a  surveyor, 
as  commander-in-chief  of  a  hastily  recruited  party;  illus- 
trating the  engineer  in  some  of  his  most  fascinating  work 
— a  pathfinder  and  explorer  in  the  desert  and  the  harbin- 
ger of  civilization— and  a  description  of  the  country  and 
its  possibilities. 

v 
One  day  in  August,  1910,  two  gentlemen  entered  my 
office  in  Chihuahua,  State  of  Chihuahua,  Mexico,  and 
asked  if  I  could  survey  for  them  a  tract  of  approximately 
300,000  acres  of  mesa  land  in  the  little  known  Sonora 
desert,  which  is  a  continuation  in  Mexico  of  the  ill-famed 
Yuma  desert  of  Arizona.  They  showed  me  a  map  of  the 
land  and  described  the  country  as  a  mesa  devoid  of  veg- 
etation and  level   as  a   table.     According  to  their  opin- 
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ion  there  was  do1  the  least  obstacle  to  overcome.  "We 
agreed  upon  a  salary  and  expenses,  to  begin  from  the  day 
I  i  Chihuahua  until  my  return  to  that  city.  Work 
was  expected  to  start  in  November. 

November  ram.  bu1  with  il  a  revolution  in  the  State 
of  Chihuahua,  insignificanl  for  several  months,  but  end- 
ing eventually  in  the  conflagration  which  overthrew  the 
Diaz  government.  It  was  nol  until  after  many  postpone- 
ments and  disappointments  thai  a  permil  was  finally 
granted  by  the  Madero  governmenl  for  the  survey,  to  be 
made  in  four  months  dating  from  Oct.  24,  1911.  <>n 
Dec.  2,  I  lefl  Chihuahua  for  Yuma,  Ariz.,  to  take  up  the 
work. 

Although   I   had  bei  n  repeatedly  informed  by  t  he  pro- 

uld    I"1    made 

befori  il  ai    Yum. i.    o  thai   I  could  devote  my 

whole  time  -.lure, 

I  o  leavi    5   wit b  a  party  hasl ily  rei  ruited. 

'I'll i -  outfit  consisted  of  an  old  wagon  and  a  new  carl 

with  their  <  \  animali 

purpo  outfii   came   from   Colonia    I 

an  old  li         I  olorado  Ri  ei     Thi 

recruited  partly  from  Yuma,  partly  from  Somerton, 

1 Wned    the    Wagon    and   animals. 

do.    The  Colonia  Lerdo  nun  were 
i  on  thai  d  wa-  though!  "nod  pol 

■  uninted  « ith  the  desert,     li 

1 1 


soon   developed,  however,   that  the  wagon,  animals   ai 
men  were  unlit  to  carry  out  the  work  satisfactorily  arl 
the  whole  party  had  to  be  reorganized. 

The  animals  were  half-starved  and  not  fit  to  draw 
heavy  wagon  load  through  the  deep  sand.  The  men.  e| 
pecially  the  Mexicans  from  Colonia  Lerdo,  proved  an  en 
tire  failure.  They  were  accustomed  to  the  free  life  of  I 
cowboy  and  hunter  and  could  ill  adapt  themselves  to  tl 
strict  discipline  of  a  surveying  camp. 

As  typical  of  the  experiences  a  surveyor  in  this  part  < 
the  world  is  apt  to  meet  under  similar  circumstances, 
will  mention  one  of  this  party  in  particular,  who  ha 
served  as  a  guide  for  hunting  parties  and  at  first  consi( 
eration  would  have  appeared  to  be  a  valuable  accession  t 
the  party;  but  he  thought  everything  should  be  done  at 
cording  to  his  ideas,  and  he  was  an  extremely  lazy  felloe 
and  a  drunkard  besides.  He  tried  to  scare  my  by  savin 
that  without  him,  who  knew  every  waterhole  in  the  deoei 
and  every  place  to  dig  for  water,  we  would  soon  suffe 
from  thirst  and  be  forced  to  abandon  the  survey. 

Nevertheless,  I  did  not  hesitate  to  discharge  the  who] 
outfit,  with  the  exception  of  one  man,  a  cowboy  froj 
Lower  California,  who  knew  some  of  the  waterholes.  H 
proved  a  willing  worker  and  stayed  with  me  through  tb 
whole  survey.  The  reorganized  party  consisted  of 
men,  11  mules,  1  horse  and  2  dogs,  as  shown  in  the  photo 
graph,  Fig.  1. 

It  was  not  until  Dec.  12  that  I  finally  left  Yuma,  head 
ing  southerly  across  the  desert  toward  Monument  20 
of  the  international  boundary  between  the  United  Stat* 
and  Mexico,  which  was  to  be  the  starting  point  of  a  sul 
vey  based  on  the  following  instructions  from  the  Mel 
iean  Government: 

The  survey  of  the  land  situated  in  the  District  of  Altar, 
State   >f  Sonora.   to   be  executed  as  follows: 

■'.j      Point   of  departure    is    Toint   I,    which    is   the    intersec 
turn   of   the   astronomical    meridian    through   Monument    2 1>4    of 
the    international    boundary    line    between    the    United    Statfl 
and    Mexico    and    a    parallel    line    to    said    boundary    line    at 
distance    of    one    kilometer-. 

■i  Thence  from  this  Corner  I  along-  the  astronomical 
ii.'  i  i'li:i  n  until  tie-  rim  of  the  mesa  is  reached,  to  a  point  II 
it  is  understood  that  Ihis  line  must  not  Interfere  with  any 
lands  now  privately  owned,   which   must  be  proven  In  tin 

port  to  the  government   by  iocatin,    it"-  nearest  ■  ol   tfl 

said   land    In    regard    to   the   w«st         •■   of   this   survey, 

(.1)  Following  the  rim  ■  I  the  mesa  In  a  southeasterly  dl- 
rection    to   Corner    [II,    determined    by    the    condition    that    the 

i    al    meridian    111    [V    Intersects    the    line    [-IV    in    a 

point    l  v    In   such   a    way    that    the   perimeter   I-IT-III-IV-1    in- 

cludi        n    f  118.737  l.i     27a.  26  centla,  with   a   toleratldl 

ol   3   per  mil. 

The  reporl  musi  be  accompanied  bj  photographs,  origlnfl 
Held  notes  and  map:  On  the  final  map  the  lines  l  II  and  I  ll- 
i\     mu   i    i       parallel    lines.     The   survey   Is  further  subject    I" 

ill       and    i '     ulal  ems    as    prescribed    for    the      uri 
national  lands. 

These    In   tructlom     i"i     linear    measurements    require    that 
!.       bi     men    ured    directly,    provided    thai    the    i  ncl  inul  !ol 

er  iii,    -I i    i      nol    :■  i  en  ter   i  nan   :: ' ;    a  nd   of  sui  h   i  h      id  a| 

il, .,  i    ia  i"     n  can   be    mnde    n  it  houl    the    use   ,,f 

plumb    bob,    and    thai    thi    opening    "f   blazes   is    unnecessary 

Tapi  well mea  lurements   a  re    t"    be    repi  it<  i    I 

i    nt  oi     ■       ff  til     ' 1 1 ■     iri    nol   i"  '"'i  Icable.  tri 

eplacs  I  hem      '  !oi  ners  as  well  as  line  marij 

i.i     i      pel  in  ,  n, -lit    monuments       In    1 1 

of  |  ulal  Ion     all    ti  le  m  ula  I  Ion    polnti     mu   I    be    pal 

i      ii    tie     lines   ai  e    measui  ed    din  ctly     pet 

ni    llm    nui I  -    b      el    fi  om  two  to  foui    I  llfl 

tneteri    tparl 
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In  the  case  of  triangulation  no  angles  smaller  than  20° 
r  larger  than  120°  are  to  be  used.  The  base  lines  are  to  be 
leasured  with  a  steel  tape,  provided  with  a  tension  measure 
nd  applying  the  correction  for  temperature.  Tht?  precision 
f  the  length  measurements  must  not  be  inferior  to  those 
llowed  for  stadia  measurements.  Angles  are  to  be  meas- 
red  to  the  nearest  minute,  following  the  practice  as  indi- 
ated    on    the   maps   of   the    adjoining   lands. 

The  boundary  lines  of  national  land  grants  are  always 
equired  to  be  referred  to  some  point  of  known  geographical 
osition.  In  case  this  is  impossible  the  geographical  position 
f  one  of  the  corners  must  be  established. 

Description  of  the  Survey 

Survey  work  was  commenced  Dec.  1-i,  1911,  at  Monu- 
iciit  204,  international  boundary,  about  20  miles  south 
f  Yuma,  Ariz.  The  instruments  used  were  a  Gurley's 
urveyor's  transit  reading  to  1',  with  a  complete  vertical 
rele  also  reading  to  1';  a  Gurley  reconnoissance  transit, 
ith  one  vernier  on  the  horizontal  limb,  reading  to  1' 
ml  with  a  reversion  level  and  diagonal  prism  and  sun 
lass,  and  a  vertical  circle  also  reading  to  1';  two  50-m. 
tee]  tapes;  one  spring  balance;  one  thermometer;  one 
aeroid  barometer  reading  to  16,000  ft.,  two  sets  of  sur- 
cvui's'  pins;  one  stadia  rod;  range  poles;  one  metallic 
ape;  one  set  of  drawing  instruments;  an  Elgin  watch, 
•'!  jewels;  and  several  reference  books,  a  dozen  blank 
ield-books;  drawing  paper;  a  celluloid  8-in.  protractor, 
ml  other  necessary  drafting  utensils.  The  only  fault 
ii  lie  found  with  the  surveying  instruments  was  the  un- 
protected vertical  circles,  the  graduations  of  which  suf- 
ered  from  the  prevailing  climatic  conditions. 

The  first  field  operation  consisted  in  the  careful  ad- 
ustinent  of  all  the  instruments.  The  next  operation  was 
he  establishment  for  a  reference  line  of  the  true  bearing 
if  the  international  boundary  from  Monument  204  to 
Monument  203.  Fur  this  purpose  two  sets  of  sun  ob- 
ervations  were  taken,  each  consisting  of  six  observations, 
me  set  with  telescope  direct  and  the  other  with  telescope 
melted.  The  geographical  position  of  Monument  204 
vas  scaled  from  a  plan  of  the  international  boundary 
line,  as  I  did  not  have  at  that 
time  tin'  data  on  its  position, 
which  were  later  obtained 
from  the  IT.  S.  Government. 
Corner  I  of  the  tract  to  be 
surveyed  could  now  lie  estab- 
lished. The  calculation  of  the 
distance  on  the  astronomical 
meridian  from  Monument 
204  to  Corner  I  made  the  dis- 
tance 1061.05  m.  This  dis- 
tance was  measured  three 
times  on  an  offset  line  with 
a  50-in.  steel  tape.  The 
ground  was  level  ami  cleared 
ill'  any  bushes. 

M"\  i  \i  i:\  I  The  perma- 
nent monuments  consisted  of 
nld  boiler  pipes,  I  in.  in  diameter,  cut  into  lengths  of 
about    (i   I't.     Galvanized-iron   pipes    IK,   in.   in   diameter 

with   a   cross-piece  mi    tin-   botl would    have   I n   far 

superior  lo  the  heavy,  rusty  boiler  pipes,  but  Hie  pro 
moters  furnished  the  cheaper  boiler  pipes  notwithstand- 
ing thai  the  added  cost  of  transportation  and  distribu- 
tion  made  them   the   most   expensive  in   the  end. 

I''"111'   « I    forms   and   al I    50  sacks  of  cement    worn 

included  in  the  outfit  with  the  intention  of  inclosing  the 
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pipes  in  concrete  monuments.  Corner  I  was  thus  con- 
structed, but  owing  to  the  difficulties  of  transportation 
the  forms  and  most  of  the  cement  were  abandoned  near 
the  first  corner,  and  they  were  afterward  taken  back  to 
Yuma. 

All  monuments  after  the  first  were  constructed  as 
shown  in  Fig.  2.  In  this  manner  about  six  monuments 
were  built  with  one  sack  of  cement.  All  the  pipes  were 
given  two  coats  of  black  paint  before  being  set,  and  the 
station  numbers  were  painted  on  in  white.  The  monu- 
ments were  planted  by  the  survey  party  as  the  work  pro- 
gressed. 

The  West  Line — The  extension  of  the  astronomical 
meridian  to  the  south  is  53,786.6  m.  This  was  measured 
partly  with  a  50-m.  steel  tape  and  partly  by  stadia.  Four 
to  five  men  were  used  for  actual  field  work.  When  giv- 
ing the  line  one  man  stood  behind  the  instrument  to  re- 
peat my  hand  signal  with  a  large  flag  to  the  flagman 
ahead,  who  had  a  similar  flag. 

The  head  flagman  had  already  been  given  orders  to 
walk  in  an  indicated  direction  or  to  line  himself  roughly 
by  other  line  signals,  so  that  he  was  always  near  line.  He 
was  provided  with  a  good  fieldglass  and  went  ahead  as 
far  as  he  could  and  still  he  able  to  distinguish  the  transit- 
man's  signals.  This  was  often  difficult  because  of  the  vi- 
bration of  the  air  due  to  the  burning  sun.  The  flagman 
was  accompanied  by  one  or  two  axmen  who  cleared  the 
line  of  hushes  for  stadia  sights  and  opened  blazes  when 
the  distances  were  measured  by  tape.  The  signalman  be- 
hind the  instrument  was  also  provided  with  a  fieldglass, 
so  that  he  was  able  to  watch  the  movements  of  the  head 
flagman. 

The  line  was  thus  staked  out,  always  reading  the  ap- 
proximate distance  between  hubs  by  means  of  a  pedom- 
eter ami  a  speedometer  on  the  wheel  of  the  cart,  which 
read  to  tenths  of  a  mile.  The  head  flagman  was  always 
told  which  line  point  would  be  a  permanent  monument 
and  was  directed  to  choose  a  prominent  point,  so  that  the 
monument  could  be  seen  for  a  great  distance  in  either  di- 
rection along  the  line.  Every  instrument  station  was 
marked  with  a  flag  signal.  As  soon  as  two  permanent 
monuments  were  established  and  their  direction  checked, 
these  intermediate  signals  were  recovered  (for  economical 
reasons ) . 

All  the  permanent  line  monuments  were  marked  by 
large  signals  carefully  set  to  line  by  instrument.  These 
signals  were  22-ft.  poles,  made  by  nailing  together  two 
12- ft.  poles.  The  flag  at  the  top  was  made  of  lx.'i-in. 
boards,  ;;  ft.  long,  on  which  were  Fastened  alternate  strips 
of  red  and  white  cloth.  Fig.  :i  shows  one  of  these  signals 
behind  Corner  IV.  Such  signals  could  be  seen  early 
in  the  morning  and  late  in  the  afternoon  for  a  distance 
of  from  ii  to   LO  km. 

The  tape  measurements  proved  much  more  satisfac- 
tory than  the  stadia  readings.  Sometimes  two  stadia 
measurements  gave  such  differences  that  a  third  measure- 
ment had  to  he  made.  The  accuracy  of  the  stadia  meas- 
urements depended  largely  on  the  time  of  day  at  which 
they  were  made.  Early  in  the  morning  a  reading  could 
he  accural' l\  made  at  200  m.,  but  later  in  the  day  good  re- 
sults could  not  he  obtained  for  distances  greater  than  130 
m.  About  the  best  average  result  obtained  with  stadia 
was  an  accuracy  of  l  in  loito.  while  tape  measurements 

averaged  about    I    in  3000, 
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Sun  observations  were  taken  from  all  the  permanent 
monument  stations,  taking  back-  and  foresights  to  the 
monuments  on  either  side,  thus  the  line  between  the  three 
monuments  was  constantly  checked  as  to  its  straightness. 
At  the  same  time  all  signals  at  intermediate  instrument 
positions  were  controlled  and  any  deviation  from  a 
straight  line  was  immediately  discovered.  Besides  sun 
observations  occasional  observations  on  Polaris  at  or  near 


l'i 


Monument  with   Line  Signal  Erected, 
<  Ioeneb  I V,  North  Line 


taken;  in  case  the  observation  was  not 
taken  ai   elongation   the  Btar   8  Cassiopeia  was  also  ob- 
d  and  the  azimuth  computed  by  the  method  given  in 
i'-  "Azimuth."     Sun  observations,  however,  have 
the  greal  advantage  thai  they  may  be  taken  along  the  line 
e  work   progresses,   while  star  observations  always 
many  inconveniences. 
To  fulfill  the  condition  of  the  government  instructions, 
o    tionf   of  those  corner-  of  (he  neighboring  lands 
which  came  nearest  the  wesl  line  were  computed.     The 
coord  ur  of  these  corners  were  (lien  computed 

in  regard  to  (he  nearest  line  monuments  of  our  survey 
o  points.  The  coordinates  were  then  measured  on 
'  md  a  earch  made  for  the  corners.  All  four 
of  these  corners  were  found  although  there  were  consid- 
erable ,'i  i  repam  i<  -  between  the  calculated  distances  and 
the  measured  on<  omi    in  tance    beine  b  -■  much  as 

30  in     Tic  rere  marked  with  cast-iron  monu- 

nc  ni    .,      hown  in  Pig.   I.     Some  of  these  monuments, 
er,  were  no!  Found    el  in  their  intended  positions. 
Soi  i  iii  i  i    l.i-  i     The    southea  I    boundary   of   the 
tract  follows  the  rim  of  the  mesa  and  i    con  equently  a 
line.     Similar   method     of     arveyinfj  were  em- 
b    on  the  we  t  Hne.    The  angles,  as  a  rule,  were. 
read  to  •   en  degrees.    Before  e  tablisning  the  permannt 
tni  le    W(  re  checked  hv  repetition,  one 
pet  wi  dirct  and  the  other  with  telescope  in- 


verted. Before  definitely  establishing  the  southeast  <r 
ner  III  calculations  of  the  area  were  made  from  gite 
data  on  the  north,  west  and  southeast  lines  with  an  g. 
sumed  southeast  corner. 

The  East  Line — Only  two  permanent  monunulfc 
were  established  on  the  east  line,  at  +3239.2  m.  .Id 
+  7764.1  m.  distant  from  Corner  III.  The  last  petit 
on  the  line  +8544.4  m.  was  marked  with  a  high  ft. 
This  line  was  measured  partly  by  tape  and  partly  j 
stadia.  Sun  observations  were  taken  as  before  to  km 
the  true  meridian. 

The  survey  of  this  line  was  abandoned  at  +8544.4 
the  line  beyond  was  crossed  by  immense  sand  dunes  £ 
the  land  would  have  been  worthless  to  the  promotfji 
I  proposed  to  extend  the  west  line  farther  to  the  westo 
meet   the  corners  of  the  adjoining  land  and  extend  |t 
farther  south  so  as  to  narrow  the  tract  and  exclude 
sand  dunes  and  still  have  the  necessary  acreage,  but  t 
could  not  be  done  without  the  approval  of  the  goveil 
incut.     I  was  preparing  to  continue  the  east  line  throu 
the  sand  dunes  when  I  received  orders  from  the  prom 
ers  to  abandon  this  work  and  return  to  the  north  li| 
and  set  the  northeast  corner  by  calculation. 

This  was  contrary   to   the   instructions  from  the  gc 
eminent   for    it    would    be    impossible    for    me    to    sin 
the  error  of  closure.     Nevertheless,  I  was  compelled 
comply  and  return  across  the  desert  to  Monument  2 
of  the  international  boundary. 

The  North  Line — A  part  of  the  north  line  had  be 
measured  by  me  while  camping  near  Monument  204.  T 
distances  between  the  monuments  on  the  internatioj 
boundary  I  was  compelled  to  get  by  scaling  a  govemmei 


Pig.   1.    Cast-Iron  Monument  Corner  or  Adjacent 

Sn,'\  ]\ .  \  i  \r  West  Line 

map,     The  north  line  was  measured  throughout  with 
sleel  tape.     The  procedure  was  as  follows: 

Prom  a  point  about  I  km.  from  Monument  201  on  thei 
line  between  Monuments  204  and  203,  n  ri"ht-nngle  off- 
set of  1000  m.  was  made  and  a  signal  posted.  This  line 
was  prolonged  until  n  point  nearly  opposite  Monument 
203  was  reached,  when  Rights  were  taken  to  the  center 
of  the  monument  and  the  angle  between  the  line  pro- 
longed and  the  monument  measured   (Pig.  7).    The  re 
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mahiing  distance  to  the  point  opposite  the  monument 

was  calculated  by  the  relation:  x  =  1000  cos  (180°  — 
d).  Our  line  monument  M  203  was  thus  provisionally 
established.  Then  the  distance  on  the  ground  to  Monu- 
ment 203  was  measured  and  the  mean  of  two  1000-m. 
measurements  adopted  for  the  final  location  of  our  line 
monument  M  .,03.  The  line  stakes  in  the  rear  were  then 
offset  to  the  true  line  in  proportion  to  their  distances 
from  Mj,s.  This,  of  course,  did  not  affect  appreciably 
the  measured  distances  along  the  north  line.  Monuments 
M  203,  M  ,02,  M  „01  were  thus  established.  My  meas- 
ured distance  along  the  north  line  from  points  opposite 
international    boundary    Monuments    204    to    200    was 


were  calculated,  based  on  the  previously  made  measure- 
ments. The  sides  of  the  tract  were  computed,  allowing 
for  the  convergence  of  the  meridian,  and  Corner  IV  set 
»i  as  to  include  an  area  of  118,580.7156  ha.,  which  was 
inside  the  toleration. 

Character  of  the   Surveyed  Tract 

The  character  of  the  mesa  of  the  Sonora  desert  changes 
much  the  farther  south  one  goes.  Near  the  boundary 
line  the  land  is  practically  level  for  a  width  of  about  14 
km.,  then  sand  dunes  begin  to  appear.  The  land  bought 
under  this  survey  it  was  intended  to  irrigate  by  pumping 
water  from  the   Colorado   River.     The  elevation  of  the 


Fig.  5.   Southeast  Line,  Looking  toward  Corner       Fig.   6.    Monument  on  East  Line,  Looking  North, 
II  of  West  Line  Sand  Dunes  in  Distance 


Fig.  8.   Views  of  the  Western  Rim  of  the  Mesa  and  the  Salt  Beach  Extending  to  the 

Gulf  of  California 


<& 


Fig.  7. 


Showing  Method  of  Setting  Monuments  on 
\'h:ni   Line 


the   astronomical 
■    report    of    the 


20011.1  m.  compared  with  20002.4, 
■stance  afterward  obtained  Erom  t 
Boundary  Commission. 

To  establish  the  northeast  corner  of  the  land  by  cal- 
culation as  directed,  the  convergence  of  11k1  meridians 
through  Corners  1  and  111  had  to  be  established.  Fortius 
purpose  the  latitude  and   longitudes  of  Corners   i   and    111 


land  near  international  boundary  Monument  204  is  131 
ft.  above  sea  level,  and  about  90  ft.  above  the  Colorado 
River.  Near  Corner  IV  the  elevation  is  about  197  ft. 
above  sea  level  and  156  ft.  above  the  Colorado  River. 
The  mesa  falls  off  steadily  to  the  south  and  west  and 
near  Corner  11  the  rim  of  the  mesa  is  formed  by  many 
-and  dunes.  The  land  itself  slopes  greatly  toward  the 
salt  marshes  of  the  "Playa  Salada."  as  shown  in  Fig.  8. 

The  'Tlaya  Salada"  or  Salt  Beach  forms  along  its 
borders  with  the  mesa  extensive  swamps,  some  of  which 
were  originally  included  in  the  land  grant.  During  gold 
fever  days  in  California.  Puerta  Isabel,  to  the  southwest 
of  this  trad,  was  a  busy  little  harbor  ami  had  direct 
steamer  connections  with  Yuma.  Ariz.,  hut  today  there  is 
no  port  and  no  indications  of  past  activity  save  a  few  old 
hulks  of  vessels  half  buried  in  the  ground.  The  Playa 
Salada    is   practically    level    and    its   elevation    above   sea 
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level  and  the  water  of  the  Colorado  River  is  only  a  few 
feet.  The  presence  of  driftwood  near  the  foot  of  the 
bluffs  on  the  rim  of  the  mesa  led  me  to  believe  all  this 
area  was  submerged  at  certain  stages  of  the  tide,  and 
that  the  sea   was  gradually  receding. 

Corner  III  was  located  near  a  dry  canon.  Fig.  !•.  and 
m  this  part  of  the  desert  we  found  many  petrified  trunks 
of  trees,  some  6  to  8  in.  in  diameter,  which  indicated 
that  the  land  had  not  always  been  barren.  Beyond  the 
last  monument  set  on  our  cast  line,  the  line  was  crossed 
by  immense  chains  of  sand  dunes  separated  b}   strips  "I 


the  receding  waters.     The  mesa  formed  at   one  time  the 
coastal  plains  along  the  Gulf. 

In  oui'  survey  on  the  mesa  we  often  met  with  that  pe-l 
euliar    phenonenon    known    in   almost    all    deserts   unden 
the  name  of  mirage.     It  was  observed  especially  well  in 
the  early  hours  of  the  morning.     Just  before  sunrise  the 
distant  mountains  of  Arizona  often  assumed  queer  shapes.! 
One  could  see  castles  with  high  tower-,  sometimes  whole. | 
cities  of  them.     Soon  after  sunrise  the  castle-  and  tow- 
er- began  to  shrink  and  flatten  out  and  the  mountains  as-U 
sumed  their  normal  shapes.  On  a  few  mornings  a  parties 


1  »i.'v  I  Ian  vn\  \  bab  (  'hi 


riO!     OF   Till     Sim   iii  i  \-i 

.•lam   (  Fig.  9).     'I  o  iuth  and  east   the  land  a     fai 

■  ered  with  nothin 

mi   -     To  the  north  the  chain    of    and  d n  i 

smaller  and  transit  ion  to  i  he  plain 

ml  dunes  have  smooth  tnd   in 

the  ilisl  i   smooth  curved  lini      (Fig     10).     The 

i  Hint  ion.    <  Ine's  foot  prinl    are  q 
ln-t.    The  In  whil  ling 

inn'  this,  coupled  with  the  wonderful  form    the  hi 

Thi    « hole 
covered 
inrl  the  different  • 
.   .  i    i 


Pig.   11.    CobnEb   111    Looking  Nobth 

ulafly  beautiful  mirage  was  seen  in  the  direction  of 
Lower  California,  which  had  the  appearance  of  a  lovell 
river,  bordered  with  tall  trees,  and  even  the  reflection  of 
the  trees  in  the  water  was  easily  distinguished.  Sunrise' 
and  sunset  in  the  desert  are  indescribably  beautiful  and 
one  never  tires  of  the  changing  colors  of  the  mountain! 
and  of  I  he  sky. 

The  soil  of  the  mesa  is  nearly  uniform  and  consists 
partly  of  what  is  known  as  Yuma  sand  and  of  l-'iv-uo 
gravelly  sand.     The  subsoil  of  the  mesa,  as  evidenced  in 

the  drj  ci i  near  Corner  I  V  ami  on  the  higher  bluffl 

along  the  southeast   line,  is  of  the  same  sandy  nature  to 

rreat  depth. 

Climate,  Vegetation    wo  A.nimal  Lifi 

The  tn I'  year   for  the  survey  could   not    have  been 

better  chosen.  During  the  month  of  December  and  t lie 
first  pari  of  Januarj  the  temperature  fell  as  low  as  11' 
!•'.  on  several  nights.  It  was  an  exceptionally  cold  winj 
ter  for  the  Yuma  desert,  which  has  the  reputation  of  baj 
ing  the  hottesl  place  in  the  United  Stales.  It  is  alwayl 
» nrmer  on  the  mi  n  t  linu  in  I  be  <  'olorndo  Hi\  er  \  alley] 
The  night  -.  however,  were  indeed    ro  i  old  that    I    had  td 

semi   for  a  camp  stove  to  Keep  warm  e gh  to  do  my 

office  work.  The  da]  were,  with  von  few  exceptional 
delight iiit  :  during   December  » v  had  a  few    ami  storms] 
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which  for  a  few  hours  at  a  time  made  work  impossible. 
Several  times  it  tried  hard  to  rain  but.  without  .success. 
From  the  latter  part  of  January  on  the  nights  were 
much  milder  and  while  working  and  camping  along  the 


Fi<;.  12.    Camp  on  North  Lixe  Showing  Growth  of 
Gbeasewood  and  "Gerondillo" 

sail  marshes  the  mosquitoes  were  such  a  pest  we  had  to 
keep   smudge   fires    burning  each   night. 

On  the  mesa  the  only  vegetation  which  is  able  to  sur- 
vne  the  climatic  conditions  are  greasewood,  a  plant  called 
"gerondillo"  and  another  called  "te"  (tea)  by  the  Mex- 
icans. Near  the  international  boundary  line  Monument 
801,  a  tall  grass  called  "galleta"  was  found,  of  which  our 
animals  were  quite  fond,  and  which  could  possibly  be 
made  to  replace  alfalfa  as  a  fodder.  It  is  said  to  have 
been  highly  thought  of  at  the  old  U.  S.  Cavalry  posts 
which  formerly  existed  along  the  border.  I  think  this 
pari  of  the  mesa  must  have  some  underground  feeders 
from  the  mysterious  "Black  Lake"  near  boundary  Monu- 
ment lit!).  One  can  easily  imagine  what  could  be  grown 
on  these  lands  if  properly  irrigated.  This  same  ''galleta" 
|rass  was  found  in  places  along  the  west  and  south  lines 
(  Fig.  3).  Rain  is  almost  unknown  in  this  part  of  the 
Sonora  desert. 

The  "te"  is  a  leafless  brush  growing  in  clusters.  It 
was  found  in  spots  so  barren  that  even  greasewood  could 
not  grow,  and  it  even  tried  to  establish  a  foothold  upon 
the  sand  dunes.  The  Mexicans  boil  this  plant  and  drink 
the  extract,  claiming  that  it  purifies  the  blood.  We  all 
drank  some,  but  the  most  I  can  say  for  it  is  that  it  caused 
no  ill  effects. 

Parts  of  the  line  were  covered  with  heavy  growths  of 
"mesquitc."  The  best  way  to  get  a  line  through  these 
rmesquite"  thickets,  upon  the  advice  of  my  Mexican 
axnien,  was  lo  set  lire  to  them  the  nighl  before.  In  the 
morning  the  survey  could  be  continued  without  difficulty. 

'n  the  same  pari  of  the  desert  was  the  only  species  of 
Rictus  which  we  found,  called  "challa."  This  cactus  i« 
Puite  small,  of  \n  .  grotesque  shape,  ami  covered  with 
Beautiful  blossoms  and  long  needle-like  spines,  which 
baused  very  painful  wounds.  Our  dog  "Shep"  suffered 
pe  worsl  from  these  for  he  jumped  right  into  a  elustei 
while  chasing  a  coyote. 

A   pari  of  the  tract   m  the  vicinity  of  ■  of  our  line. 

monuments  had  the  aspeel  of  a  pasture  rather  than  a 
desert,  with  several  grasses  growing  about  with  "mes- 
pite"  ami  "bean  tic-"  thrown  in.  The  fruit  of  these 
,'"  '-  ''  nourishing  food  for  animals  and  I  noli,,,!  thai 
V  was  collected  on  farms  in  the  Colorado  River  Valley 
IV"'   feeding    the   stock.      Away    from    the   silt    marshes   on 

(he  west,  however,  vegetation  soon  begins  to  gel  scarce. 


The  farther  south  one  goes  from  the  international  bound- 
ary, the  more  rare  vegetation  becomes.  The  great  salt 
plains  along  the  water  front  are  covered  with  tall  reed 
grass  and  other  plants  only  along  the  edges  next  the 
mesa,  and  are  for  the  most  part  devoid  of  vegetation  and 
of  a  reddish  brown  color. 

We  had  no  startling  adventures  with  wild  beasts  and 
with  the  exception  of  two  gianl  tarantulas,  a  very  veno- 
mous spider,  whose  hairy  body  is  a  dark  green  color,  re- 
sembling a  crab  in  general  appearance,  no  poisonous  in- 
sects or  serpents  were  encountered.  Natives  fear  the  bite 
of  these  tarantulas  much  more  than  that  of  a  rattle- 
snake. 


X    X  O    N    ^ 


Referer: 
Lines 


Fig.  13.    Plan  of  S\  kvi  s  Jj  300,000  A.obe  Teaot  i\ 
tin  Sonob  \  Desert 
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Coyotes  and  foxes  were  quite  common  and  paid  fre- 
quent visits  to  our  camp.  The  coyotes  were  very  cun- 
ning, and  after  some  had  succeeded  in  drawing  off  our 
two  dogs,  others  would  invariably  he  found  investigating 
our  commissary  department.  We  also  saw  small  herds 
of  wild  donkeys,  and  we  captured  and  subdued  a  wild 
horse  in  the  course  of  survey  of  the  southeast  line. 

The  salt  marshes  of  the  Playa  Salada  are  inhabited 
by  countless  thousands  of  water  fowl.  Wild  geese  were 
sometimes  so  numerous  along  the  edges  of  the  mesa  that 
at  a  distance  they  gave  the  appearance  of  a  great  white 
sheet  spread  out  over  the  land.  However,  they  always 
had  outposts  stationed,  and  we  found  it  very  difficult 
to  get  near  enough  to  kill  any,  which  was  tantalizing  to 
hungry  men. 

The  Food  axd  Water-Supply  Problem 

All  supplies  had  to  come  from  Yuma,  Ariz.,  and  every- 
thing was  subject  to  Mexican  custom  duties,  and  so  every- 
thing had  to  he  examined  and  checked  at  Monument 
204  of  the  international  boundary  by  the  Mexican  of- 
ficials. This  complicated  what  would  still  have  been  a 
considerable  problem,  for  the  most  serious  difficulty  of 
an  engineer  in  this  class  of  work  is  to  keep  his  party 
supplied  with  food  and  water.  To  keep  the  men  con- 
tented and  prevent  them  from  deserting  is  aaother  and 
somewhat  dependent  problem. 

Tin'  supplies  were  brought  by  special  teams  ti>  supply 
os  established  along  the  west  line.  Water  had  to 
lie  found  and  brought  from  considerable  distances,  some- 
times from  tlie  nearest  ranch  and  sometimes  from  a 
waterhole.  Water  was  easily  found  by  digging  two  or 
three  feet  in  the  valley  lands  along  the  Colorado  River, 
but  in  most  places  the  water  was  brackish  and  unfit  for 
drinking.     A  spring  was  found  near  one  of  our  monu- 

The  approximate  location  of  all  camps  was  planned 
beforehand.  As  soon  as  one  camp  was  established  the 
location  of  tin-  next  one  was  decided  upon  and  all  sup- 
plies nut.  required  for  immediate  use  were  sent  ahead. 
\i.ort  j  dozen  50-gal.  barrels  were  distributed  alone-  llm 
line  ahead  at  prospective  camp  and  these  were  kepi 
filled  with  water  for  the  men  and  stock.  In  this  way 
we  were  always  assured  of  water  at  each  new  camp  and 
the  animal-  could  be  used  for  moving  the  equipment.  The 
water  was  brought  in  twenty  LO-gal.  barrels  by  a  wagon 

COntinuallj     in    service.      Meal    was    bad    at    Colorado 

i.'i  ei  during    most   of  the  survey.     The   whole 

men    and    animals,    returned    in    good    health    to 
Yuma  in  February. 

lol       |  I  \|'\ 

Thi  'ined   65  da\  .   with   57   working 

We  had  Burveyed  346.4  km.  of  line  (with  double 

or  at   the  rate  of   1.32  km.  per  working 

The  cosl  of  thi  i    approximately  $6000 

i  i      -    pun    i     I,  including  everything.     The  area  sur- 

0  the  COS!    in   round    I 

imately  5c.  per  ha.  (2. 17  acree  I.     The  Me 
ican  Government '  r  land    urvi  \     i     l  !.5c.  per 

hectare. 

Co    0L1     tON8 

In  I  racter       is  i   pei  tally  e    ential 

to  have  a  m  o,  the  need  of  h  hich 


in  this  instance  was  severely  felt.     The  short  time  I 
lowed  to  complete  the  work  made  it  impossible  to  arra  I 
beforehand  many  things,  which  done  during  the  s 
add  much  to  the  cost  and  inconvenience. 

An  engineer  embarking  on  the  survey  of  a  large  trl 
in  the  desert  should   have  two  men  with  him  in  wh 
he  can  place  absolute  confidence.     The  one  is  the  ca 
superintendent  and  the  other  a  surveying  assistant,  v 
is  able  to  carry  out  part  of  the  technical  work  while 
chief  of  party  is  attending  to  other  duties. 

The  writer  was  fortunate  in  having  a  first-class  ca: 
superintendent,  an  American  plainsman  from  Yin 
Ariz.,  who  had  lived  a  number  of  years  in  the  Southw 
and  in  Sonora,  who  was  fully  acquainted  with  conditk 
in  the  desert  and  proved  capable  at  different  times 
solving  many  arising  difficulties.  The  writer,  howev 
did  not  have  an  assistant  engineer  and  this  need 
often  felt. 


ttlhe    ©^a&lyfiiragi   Psupfts    ©f 
dlicagg© 

The  outlying  districts  of  the  city  of  Chicago  hjj 
many  lines  of  streets  which  form  continuations  of  cot 
try  roads,  and  which  are  practically  unimproved  who 
they  extend  through  the  more  distant  and  thinly  po] 
lated  sections.  At  certain  times  of  the  year  some  of  tlxl 
connecting  roads  are  in  such  condition  that  the  subxw 
which  they  reach  are  cut  off  from  ordinary  vehicle  tn 
fie,  to  say  nothing  of  the  great  and  increasing  automob 
traffic. 

The  traffic  with  these  suburbs  has  increased  to  si 
an  extent  that  the  demand  for  good  roads  leading  to  t 
paved  streets  bad  to  be  considered  by  the  city  authority 
and  (in  relation  to  the  movement  for  good  roads  throug 
out  ihe  state)  a  plan  was  adopted  for  the  improveme 
of  connecting  links  between  the  city's  paved  streets  ai 
the  main  country  roads  extending  beyond  the  city  limi 
This  work  is  under  the  direction  of  the  Bureau  of  Stree 
of  the  city's  Department  of  Public  Works,  and  for  i 
foi  uiaiiou  concerning  it  we  are  indebted  to  Walter  ( 
Leininger,   Superintendent   of  Streets. 

In  view  of  the  mileage  and  the  limitations  of  expel 
diture  the  only  paving  thai  could  he  considered  was  oi 
that  would  be  cheap,  could  be  constructed  rapidly,  an 
would  require  no  great  amount  of  preliminary  wol 
For  some  years  the  Bureau  of  Streets  has  carried  on  m 
cadam-road  construction,  so  that  it  had  a  suitable  orgfl 
ization  in  working  order,  ami  Ibis  was  adapted  In  tl 
new   road-improvement  work. 

Each  gang  consists  id'  approximately  18  men,  with  tw 

foremen,  and  equipped  with  15  to  '.'<i  teams,  a  12-to 
steam  or  gasoline  roller,  a  sprinkling  carl  and  a  roa 
grader.  About  1  I  men  are  kepi  en  the  railway  cars,  ui 
loading  stone  into  the  dump  wagons.  The1  others  prepai 
the  subgrade,  spread  the  stone  and  do  the  other  work  o 
construction.  The  length  of  haul  from  ears  to  the  roa 
varies  from  I  '_,  to  ■"■  ,  mile.  The  dump  wagons  are  o 
3  yd.  capacity,  bu1  as  the  mails  over  which  they  travel  ar 

in  many  r;\-f-  in  \en   had  e lit  ion  it   is  generally  im 

prad  ii  able  to  carry  more  than  2  \<\. 

Such  a  ".in"  will  construe!  about  iihmi  sq.yd.  of  nm 
per  day.  or  the  equivalent  of  500  ft.  of  Is  ft.  road  wag 
There   are   three   regular  gangs  operating   directly  undo 
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,e  Bureau  of  Streets,  and  these  take  care  of  the  larger 
bs.  There  are  also  three  smaller  gangs  under  the  ward 
ipermteiulent,  and  these  take  care  of  the  smaller  jobs 
id  repair  work.  The  same  organization  is  employed  for 
aintenance,  and  as  this  latter  work  can  be  carried  on 
lly  in  the  spring  and  summei  the  same  gangs  form  the 
aintenance  force  as  well  as  the  construction  force. 
The  first  part  of  the  construction  work  consists  in  pre- 
iring  the  subgrade,  which  is  mainly  soft  earth  or  clay. 
his  work  is  clone  sometimes  by  hand,  but  generally  by  a 
iad  grader,  which  is  set  to  cut  to  a  depth  of  4  or  5  in. 

the  edge.  All  holes  and  ruts  are  filled  in  this  way,  and 
e  subgrade  is  then  well  rolled. 

Upon  this  subgrade  is  laid  a  6-in.  bed  of  large  stone, 
■eraging  4  to  6  in.  in  size.  After  being  rolled,  this  is 
>vered  with  3  to  4  in.  of  stone  averaging  UA  to  2  in. 
ameter.  This  is  spread  with  limestone  screenings,  and 
en  watered  and  rolled  to  insure  thorough  filling  of  the 
lids.     Then  the  surface  is  again  covered  with  screenings 

In!  rolled.  Care  is  taken  to  roll  it  while  wet.  and  the 
Jling  is  continued   until   the  water  flushes  in  front  of 


ouble-Handled  Two-Man  Rake  for  Spreading  \\n 
Lkvkuxg  Stone  on  Macadam  Road  Construction 

e  roller.  When  this  occurs,  the  surface  is  swept  to  in- 
ire  filling  all  minor  voids  and  the  road  is  barricaded 
(ainst  traffic  for  four  or  five  days.  At  the  end  of  that 
me  the  roller  is  again  used  to  insure  a  smooth  and  firm 
■ace. 

The  specifications  call  for  dry.  clean,  hard  limestone, 
ee  from  discolorations,  clay,  dust  or  foreign  substances. 
uarry  strippings  are  not  accepted.  The  stone  is  spread 
i  far  as  possible  by  opening  the  end  of  the  wagon  box 
or  7  in.,  and  allowing  the  stone  to  flow  out  as  the  wagon 
oves  along.  It  is  finally  spread  and  leveled  by  two  men 
sing  the  double-handled  rake  shown  in  the  accompany- 
g  cut.  This  is  more  convenient  than  the  use  of  two 
'dinary  rakes  crossed  or  locked  so  as  to  work  as  one 
lol. 
Where  the  subsoil  is  bad  and  eannot  lie  rolled,  the  bed 
'large  stone  is  laid  and  covered  with  the  coarse  screen- 
igs.  This  is  then  rolled  and  the  street  is  left  to  settle. 
he  following  year  this  foundation  will  lie  good,  and  the 
Her  Course  of  stone  call  be  laid,  rolled  and  finished  as 
iBcribed.  The  finished  road  has  a  paved  width  of  is  ft., 
ith  a  crown  of  aboul  <>  in.  and  a  thickness  of  1 0  in.  at 
le  middle  and  0  in.  at  the  sides.  At  unimproved  cross 
Bb,  the  edges  of  the  Btom  paving  are  protected  by 
■okcii  -tone  aprons  1"  to  1'-'  in.  wide,  about  4  in.  thick 
id  tapering  to  the  outer  edge. 
The    line   and    grade   are    made    to   conform    to   the   old 

>ad.  in  ordei  to  save  expense.     Poi  good  surface  drain 

re.  tile  berm  is  made  level  With  the  mad  and  is  Lriven  a 
op.'  of  about   y%  in.  per  ft.  to  the  side  ditches,  which  are 


3  to  4  ft.  deep  below  the  crown  of  the  road.  This  depth 
is  sufficient  for  drainage  of  the  subsoil. 

In  1912,  83,236  sq.yd.  of  macadam  road  was  built,  at 
an  average  cost  of  56c.  per  yd.  At  the  end  of  1912,  a 
total  of  55  miles  had  been  completed.  Although  water- 
bound  macadam  seems  to  be  the  only  cheap  pavement  for 
outlying  roads,  it  is  not  advised  for  city  streets  as  the 
dust  nuisance  is  a  great  source  of  complaint.  The  only 
cheap  repair  that  can  he  made  is  to  oil  the  surface  and 
cover  it  with  sand,  ^4-in.  limestone  screenings  or  granite 
chips.  Heavy  oil  is  more  satisfactory  where  great  care 
is  taken  to  apply  it  hot  and  to  cover  it  immediately  with 
screenings.  The  complaint  which  sometimes  follows  is 
due  to  the  fact  that  heavy  oil  penetrates  slowly  and  the 
coating  on  the  surface  is  tracked  by  pedestrians  into 
houses  and  upon  sidewalks.  In  1912,  5,311,144  sq.yd. 
of  macadam  pavement  were  oiled  at  a  cost  of  1.35c.  per 
sq.yd.    In  all,  1,353,753  gal.  of  oil  were  used. 

The  oil  used  for  macadam  roads  is  required  to  meet  the 
following  specifications: 

Specific  gravity.  20°  to  22°  Baume  at  77°  F..  unless  the 
specific  viscosity  is  1.50  to  1.S5  at  212°  .  P.  when  tested  on 
the   Eugler   viscosimeter. 

Fixed   carbon   not   more   than   8%. 

Flash  point,  not  below  275°   F. 

Loss   at   212°    F. ;   none. 

Mineral   matter  or  ash;   none. 

Soluble  in   cold   carbon  bisulphide,   not   less  than   99<~r- 

Loss  when  heated  five  hours  at  325°  F.  not  more  than 
f> '  Residue   must   flow   at    77°    F.    and    must    show    no    coarse 

crystals. 

Residue  from  heating  oil  for  five  hours  at  400°  F.  must 
flow    at    77°    F. 

After  heating  oil  at  500°  F.  to  a  penetration  of  100  at 
77°  F.  there  must  be  left  at  least  25%  of  material  which 
shall   have  a  ductility   of  more   than   10  cm.  at   77°   F. 

Repairs  can  be  made  in  the  following  manner:  Where 
the  road  is  of  fair  thickness,  it  can  he  scarified  ami  cov- 
ered with  additional  stone,  the  construction  being  the 
same  as  on  new  work.  The  scarifying  may  be  done  by  a 
device  attached  to  the  road  roller.  Where  it  is  advisable 
to  lay  3  in.  or  more  of  stone  no  scarifying  is  found  neces- 
sary. Where  the  pavement  is  in  fair  condition  except  for 
an  occasional  hole  or  rut  it  can  lie  repaired  by  cutting 
out  the  hole,  placing  stone  and  covering  this  with  asphal- 
tic  cement  or  tar.  About  \y2  gal.  per  sq.yd.  is  found  to 
be  efficient. 

For  maintenance  fas  distinguished  from  repairs)  the 
best  method  is  to  place'  the  roads  under  the  patrol  system. 
By  this  system  one  man  has  to  take  care  of  the  mainte- 
nance of  roads  in  a  certain  district.  Care  must  be  exer- 
cised in  cutting  out  holes,  for  without  proper  edges  the 
repair  will  not  last.  Merely  filling  a  rut  or  hole  does 
not  insure  a  permanent  repair. 

This  patrol  system  has  not  yet  been  put  into  effect,  hut 
this  will  be  done  very  soon.  Each  man  will  maintain 
about  three  miles  of  road,  with  supply  stations  located  at 
i/o-mile  intervals.  These  stations  will  be  equipped  with 
necessary  l>o\es  for  the  material.  Kadi  patrolman  will 
he  furnished  with  a  %-J&.  hand  cart  for  the  stone,  a  tam- 
per, broom,  shovel,  pick,  tar  bucket,  water  bucket  and 
wheelbarrow. 

v 

Fatalities  In  Coal  nines  during  1912  numbered  2860  as 
against  2710  for  1911,  according  to  the  Bureau  of  Mims. 
Washington.  D.  C.  The  fatality  rate  was  lowered  from  3.73 
in  1911,  to  8.15  per  thousand  men  employed  in  1912.  Tin-  fa- 
tality rate  in  a  number  of  foreign  countries  during  a  p.  rlod 
of  ten  years  (1901  to  1910  Inclusive)  are  as  follows:  Great 
Britain,  1.86;  Germany,  2.11  France,  I  ';:>:  Belgium,  1.02; 
Japan.  2.02  The  rate  in  the  United  States  during  the  same 
period    was    3.74. 
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fessaoiasil  Hdlesds* 
By  W.  F.  M.  Gossf 

The  American  technical  school  stands  today  on  the  thres- 
hold of  great  achievements.  Captains  of  industry  no  longer 
look  in  doubt  upon  the  technical  graduate;  they  give  him 
work.  Public  confidence  in  the  new  education  has  been  won 
and  its  permanent  support   is  assured. 

An  attempt  to  outline  the  problems  of  the  technical  school 
must  recognize  the  fact  thai  great  advances  in  any  art  or 
profession  await  the  coming  of  great  men.  The  modern  need 
in  the  field  of  engineering  is  for  men  who  can  perform  the 
exceptional  task,  for  men  who  are  safe  keepers  of  their 
brothers'  interests;  for  men  whose  qualities  of  character  are 
so  sound  and  strong  that  they  instinctively  perceive  the  way 
of  truth  and  follow  it;  for  men  whose  activity  and  under- 
standing detect  the  defects  in  established  practice  and  find 
a  way  to  improve  that  practice;  for  men  who  so  well  under- 
stand the  fundamental  principles  of  science  as  to  be  able 
to  predict  the  effect  of  the  next  step  before  it  has  been  taken, 
tor  men,  in  fine,  who  can  rank  with  the  world's  great  leaders 
in  science  and  industry.  I  conceive  it  to  be  the  prime  pur- 
pose of  the  technical  school  to  make  its  contribution  toward 
the   development   of  such   men. 

It  would  seem  unnecessary  to  remind  an  audience  of  profes- 
sional engineers  that  the  achievements  of  the  technical  school 
center  in  the  quality  and  strength  of  its  instructional  staff. 
The  present-day  need  is  for  increased  strength  of  staff.  All 
honor  is  due  to  the  fine  coterie  of  men  who,  undertaking 
the  work  of  the  technical  school  a  quarter  of  a  century  or 
more  ago,  have  adhered  to  their  task  in  the  face  of  discour- 
agement at  great  personal  sacrifice  and  with  a  spirit  that 
has  been  fine  and  even  heroic.  But  retrospect,  however 
satisfactory  in  itself,  will  not  sc  Ive  our  future  problems. 
Great  leaders  in  the  work  of  the  technical  school  are  few, 
and  the  unfortunate  fact  is  that  throughout  the  years  that 
an-  past,  few  men  have  been  in  training  where  the  service 
now   demands    many. 

There  are  many  reasons  for  this.  An  important  one  is  to 
bi  found  in  the  limitations  which  have  been  put  upon  the 
salary  budget.  The  man  who  builds  great  bridges  or  who 
directs  the  activities  of  a  great  industry,  is  none  too  gifted 
to  guide  the  efforts  of  ambitious  youth,  and  hold  before  the 
student  large  ideals  of  life.  And  yet.  in  the  industries  a  man 
may  receive  in  a  month  an  amount  equivalent  to  the  annual 
salary  of  many  college  professors. 

It  is  clear  to  all  who  know  the  field  that  while  the  school 
must  suffer  some  years  to  come,  through  its  deficiencies  in 
in  past,  a  new  policy  should  be  entered  upon  as  speedily  as 
i  .  Few  among  American  technical  schools  can  today 
offer  professorships  which  in  themselves  are  sufficiently  at- 
tractive to  Justify  a  young  man  in  securing  for  himself  so 
elaborate  a  preparation.  The  remedy  cannot  ordinarily  be 
applied  by  the  college  Itself;  it  must  come  as  th.  result  of 
■  n  at  tie-  sources  of  financial  supply.  In  tin-  gnat 
state  universities  it  must  lie  tin  result  of  public  appreciation 
of  the  need;  you,  I  know,  will  realize  that  public  appreciation, 
though  ..  lit. mi  oi  slow  growth,  maj  i»  cultivated  by  many 
■  lilt,  i .  ni   agem 

Not   only  Is  It   required  In  the  Interest  of  highei    effl ty, 

that  the  American  technical  BChool  have  an  Instructional  staff 
bit     quality,    bu  I    It    la     ilso    requli  ed    that 

o   ■    burd i    with   routint    d  •<*  les.     if  I  he 
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too  much  time  is  given  to  things  which  are  simple.  -Mui 
that  is  now  studied  may  perhaps  be  read.  The  habit  of  stud; 
ing  intensely  a  few  books  to  the  entire  exclusion  of  tl 
great  mass  of  historical  and  biographical  engineering  liter;! 
ture  affords  the  student  but  little  opportunity  of  acquirir, 
a  habit  of  rapid  and  intelligent  reading,  which  in  itself  is  a 
accomplishment  worth  striving  for.  The  practice  of  the  she 
laboratory,  the  drawing-room,  the  surveying  field  and  tl 
study  of  descriptive  texts,  rightly  interpreted,  are  importai 
adjuncts  in  the  training  of  the  engineer,  but  the  time  lu 
ceased  to  be  when  such  activities  constitute  the  chief  chai 
acteristics  of  the  technical  school.  The  years  in  college  mui 
be  spent  in  acquiring  an  understanding  of  principles  an 
in  the  development  of  those  aspects  of  theory  which  ai 
difficult   to  acquire  after  one's  college  days  are  over. 

The  technical  school  cannot  content  itself  with  routin 
service.  It  must  enshroud  its  classroom  and  its  laboratoric 
with  an  atmosphere  of  scientific  achievement;  its  professoi 
should  be  leaders  not  only  as  classroom  instructors, 
nation-wide  leaders,  even  world-wide  leaders,  in  the  comple 
and  highly  diversified  fields  of  the  science  which  they  repre 
sent. 

A  laboratory  which  has  been  evolved  through  the  activ 
ities  and  desires  of  a  master  is  not  only  priceless  for  th 
school  that  possesses  it,  but  necessary  as  a  source  of  infor 
mation  of  the  highest  value,  to  the  field  of  practice  whic 
it  is  designed  to  serve.  The  chief  engineer  of  a  great  ral 
way  system,  in  writing  of  the  work  of  a  certain  college  labora 
tory,  has  recently  certified,  in  terms  which  are  clear  and  em 
phatic,  to  the  value  of  principles  affecting  the  design  ( 
certain  structures  which  had  been  developed  by  the  laboratoi 
and  extensively  used  by  the  corporation  which  he  serve 
Assuming  that  the  country  has  need  of  research  laboratoru 
for  purposes  quite  apart  from  the  work  of  instruction,  it  ear 
I  think,  be  shown  that  the  technical  school  constitutes  th' 
most  promising  agency  in  our  national  economy  upon  whicl 
to  place  the  responsibilities  incident  to  their  creation  am 
maintenance. 

Educational  institutions  of  high  standing  are  sending  ou 
each  year  into  the  engineering  pursuits  of  our  country  mod 
than  2500  graduates,  nearly  1000  of  whom  enter  the  fit  1< 
of  mechanical  engineering.  The  technical  school  is,  in  fact 
recruiting  and  otherwise  stimulating  the  engineering  wort 
of    the    country. 

The  work  of  the  school  tends  to  emphasize  the  dignity 
the  calling.  Professionalism  as  distinguished  from  the  art  ol 
practice  of  engineering  is  after  all  a  question  of  quality 
Professionalism  is  breadth!  In  our  ambition  to  have  a  largt 
part  in  the  world's  affairs  we  somestimes  forget  the  funda- 
mental source  of  power.  We  sometimes  think  too  muc 
honors  and  too  little  of  service;  we  desire  the  position  before 
we  are  qualified  to  discharge  the  responsibilities  it  imposes. 
Our  strivings  must  be  for  fitness.  Progress  in  advancing  the 
ideals  of  our  profession  will  depend  upon  the  character 
the  service  rendered  by  the  members  of  the  profession.  If 
every  practitioner  in  the  field  of  mechanical  engineering 
possessed  character  and  ability  responding  to  our  highest 
ideals,  no  one  would  question  the  right  of  mechanical  engj 
neers   to   regard    themselves   members   of  a   profession. 

A  second  service,  which  I  he  technical  school  is  rendering 
the  profession  of  engineering  is  that  of  contributing  to  the 
sum  of  its  scientific  data.  Engineering  as  a  science  has  made 
progress  by  leaps  and  bounds;  rule  of  the  thumb  has  given 
way  to  tin-  rule  of  th"  mathematician  and  Investigator,  nut 
notwithstanding  all  that  has  been  accomplished  in  this  d 
ii.in,  there  are  as  yet  but  few  departments  In  the  field  of 
ii,  <  in  mi  1 1  engineering  In  which  the  basis  of  design  Is  actu- 
ally   perfected. 

We,    as    engineers,    need    i"    train    ourselves   to  a,  condition 

•  ii  iinnil  which  will  make  studious  processes  less  dlfncufl 
than   at   present.     Along  this  line   ,<(  endeavor   the   researches 

•  if    th.'    technical    sch. ml    will    .ml    tin-    profession    by    establishing 

tandards   of   proficiency,   and    by   making   new   contrlbUJ 
tiont    to   iin    exl   ting    Ca  brlc  oi    fact 

Whatever    may    be    the    nature    of    the    contribution    oi    thl 

technical    scl I    to    the    Ideals   of    th.     profession,    the    extent 

oi   the  contribution  Is  a   function  of  the  quality  of  the   school 

Better   Instruct n    the   achool   must    supply   better  recruit! 

for  thi  profi  Ion,  rreater  activities  In  scientific  researches 
in,  ii,,  part  ol  thi  Bchool  must  operate  t,,  Increase  the  facillt] 
with  which  the  problems  of  the  engineer  are  solved,  an! 
Influences    In    the    achool    which    tend    to  extend   the   student1! 

horizon   and    I len    hi         mpathles,   will    In   due   time   makl 

their  Impress  upon  the  professional  life  outside  of  the  school 

,  i   ,  ducat  Ion    Ii    a    Factor   In   the 

development    oi    professional    ideals,   ami    heme   a    matter   of 

prlmi     Importanci     to    th!        I  ■ ,    ai     well    ai    to    all    other 

erganlzatlon     oi   •  ni  Ini  era. 
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aiad  Stuiggesdaoffiis  for  An?©sUaBag 

Its  W^Tth±<sir  Pirogues© 

By  R.  P.  Forsberg* 

The  slide  described  herein  is  located  in  the  residence 
ection  of  Bellevue,  Allegheny  Co.,  l'enn.,  and  has  caused 
great  inconvenience  and  expense  to  the  residents  in  the 
affected  district  as  well  as  concern  to  the  municipal  au- 
thorities. The  writer  was  called  in  to  report  upon  the 
conditions  and  to  recommend  methods  for  arresting  the 
further  progress  of  the  slide.  The  accompanying  descrip- 
tion is  based  upon  the  report  which  he  presented  to  the 
,  municipal  authorities. 

Slide  Conditions 

The  area  or  zone  embraced  by  the  slide  is  indicated 
on  the  map  (Fig.  1)  and  the  conditions  existing  within 
this  zone  are  as  follows : 

The  vitrified  brick  paving  in  the  west  side  of  the  drive- 
way of  Bodgers  Ave.  for  a  length  of  200  ft.,  is  bulged 
or  raised  to  a  height  of  18  in.  above  the  general  eleva- 
tion of  the  street,  rendering  this  portion  of  the  drive- 
way wholly  unfit  for  vehicle  traffic. 

The  cement  or  granolithic  slabs  composing  the  west 
sidewalk,  have  been  raised  from  their  foundation  and  in 
some  cases  moved  over  the  driveway  curb. 

The  retaining  walls  at  the  foot  of  the  terraces  have 
been  overturned  and  thrown  on  the  sidewalk.  The  front 
steps  leading  to  the  residences  on  this  side  of  the  street 
have  been  moved  out  of  line  and  toward  Rodgers  Ave. 
(see  view  in  Fig.  3).  Many  of  these  buildings  have  been 
moved  out  of  plumb  and  their  foundations  seriously  dam- 
aged ;  in  one  case  the  house,  on  Lot  352,  has  been  ren- 
dered, wholly  unfit  for  occupancy.  The  surface  of  the 
ground  extending  from  the  foot  of  the  slope  in  the  rear 
yards  of  these  residences,  to  the  top  of  the  slope  just 
back  of  the  residences  on  Summit  Ave.,  is  unbroken  and 
there  is  no  evidence  of  any  unusual  disturbance.  The 
ditch  in  the  alley  between  Rodgers  Ave.  and  Summit 
Ave.  is  in  rather  bad  condition  for  properly  taking  care 
of  the  surface  water  that  drains  into  it  from  the  side  hill, 
and  in  its  present  state  is  rather  a  menace  than  a  safe- 
guard. At  or  about  the  top  of  the  slope  there  is  a  break 
in  the  surface  varying  in  width  from  1  to  G  ft.,  and  ex- 
tending throughout  the  length  of  the  zone.  This  break 
has  been  filled  in  from  time  to  time  only  to  appear  again 
after  the  spring  rams.  Rodgers  Ave.  was  graded  or. 
opened  in  1895,  and  indications  of  this  slide  first  ap- 
peared in  1908.  No  movement  is  evident  in  the  east  curb 
"l  Rodgers  Ave.  or  the  residences  on  the  east  side  of  the 
street. 

The  above  stated  facts  represenl  a  rather  serious  state 
of  affairs  for  (he  property  owners  within  the  limits  of 
this  zone.  Serious,  not  only  in  the  damage  that  has 
been  wrought,  the  general  extent  of  which  is  apparent 
□  a  casual  observer,  hut  also  in  the  fact  that  the 
Residents  on  tin  easl  side  of  Rodders  Ave.,  the  east  side 
"!'  Summit  Ave.,  and  both  sides  of  Dakota  Ave.  (the  next 
street  below  Rodgers  Ave.),  have  no  assurance  that  their 
property,  lying  within  the  length  <<(  this  zone  may  do1 
at  some  future  tune  be  similarly  affected.     The  writer 

dee-      Mel     l,cllc\c     ||l:1t     the     llll  i  Id  i  llL'S     oil     the     east     Side    of 

•Assist.int  Ftneiner.  Pittsburgn  &  Lake  Erie  R.R.  Co., 
Pittsburgh,    Penn. 


Summit  Ave.  will  be  affected  by  this  slide  for  many  years 
to  come,  even  though  no  artificial  means  be  taken  to  ar- 
rest its  further  progress,  for  from  observation  it  appear- 
that  they  are  founded  on  a  good  shale  rock,  from  which 
the  slide  has  broken,  but  it  is  a  moral  certainty  that  under 
the  present  condition  of  affairs  the  break  in  the  surface 
of  the  ground  just  in  the  rear  of  these  buildings  will 
continue  to  appear  from  time  to  time,  rendering  that  por- 
tion of  the  property  wholly  unfit  for  use  and  a  constant 
menace  to  the  safety  of  children  playing  in  that  vicinity. 
The  slopes  of  Summit  Ave.  indicate  that  hard  shale 
ro.k  was  encountered  in  its  grading,  which  fact  suggests 
that  blasting  was  probably  employed.  If  so,  it  is  possible 
that  the  resultant  shock  from  such  blasting  might  have 
been  a  contributing  factor  to  this  trouble,  but  it  is  clearly 
manifest,  as  will  be  shown  later  on,  that  it  was  not  the 
cause,  and  therefore  no  further  attention  will  be  given 
to  it. 

[investigation  of  Geological  Conditions 

After  having  made  a  thorough  examination  of  the 
exterior  conditions  it  was  determined  to  sink  shafts  or 
test  holes  to  determine  the  character  of  the  material.  Two 
of  these  test  holes  were  sunk  at  the  locations  indicated 
on  the  map  (Fig.  1)  and  the  depth  and  character  of  the 
material  encountered  is  indicated  on  the  cross  section 
(Fig.  2).     The  result  of  these  tests  was  a  distinct  disap- 
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Fig.  1.    Map  of  Portion  of  Bellevue,  Penn., 
Showing  Location  of  Slide 

pointment  to  the  writer,  as  he  had  been  led  to  believe 
from  conversations  held  with  some  of  the  resident-  of 
this  vicinity  that  hard  rock  would  be  found  at  a  depth 
of  10  or  12  ft.  below  the  ground  surface.  With  this  in- 
formation as  a  basis,  sketches  of  a  method  had  been  pre- 
pared that  probably  would  have  satisfactorily  taken  care 
of  this  trouble  at  a  reasonable  expenditure,  but  the  re- 
sult of  the  findings  in  the  test  holes  completely  over- 
turned these  plans. 

Test  hole  No.  1  was  excavated  to  a  depth  of  7  ft. 
below  the  elevation  of  the  sidewalk.  At  an  elevation  of 
5  ft.  below  the  sidewalk  a  vein  of  fire  clay  about  6  in. 
in  thickness  and  about  the  consistency  of  putty  was 
found.  A  rod  sent  down  several  feel  below  the  bottom 
of  the  excavated  hole  showed  hard  shale  rock  to  the  depth 
that  it  was  driven.  The  material  above  the  win  of  clay, 
chiefly  loose  shale  rock,  was  fairly  dry.  but  at  the  eleva- 
tion of  the  fire  clay,  water  was  dripping  freely  into  the 
test   hole. 

Test  hole  No.  2  was  started  I  ft.  wide  and  10  ft.  long, 
at  a  depth  of  o  ft.  we  reduced  this  to  KG  ft.  and  finished 
at  the  bottom  with  a  section  -l.xl   ft.     Prom  almost   the 
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beginning  it  was  in  good  shale  rock  of  uniform  charac- 
ter, only  two  small  and  unimportant  seams  of  clay  ap- 
pearing. The  hole  was  only  down  10  or  12  ft.  when 
«atcr  first  made  its  appearance  and  from  that  time  until 
the  test  was  completed  this  had  to  be  contended  with  in 
large  quantities,  it  being  accessary  to  keep  a  pump  going 
almost  constantly  while  the  excavation  was  in  progress. 
Ai  a  depth  of  '-l  ft.  from  the  surface  of  the  ground  a 
rein  of  fire  clay  of  the  same  character  as  that  found 
in  No.  1  test  hole  was  encountered  hut  this  vein  was 
VI  in.  in  thickness.  Below  this  vein  fur  a  depth  of  sev- 
eral feet,  as  far  as  a  rod  could  be  driven,  it  appeared  to 
lie  shale  rock  of  the  same  general  character  as  that  which 
had  been  passed.  Around  the  top  of  the  fire  clay,  water 
was  freely  flowing  in.  Several  small  veins  were  discharg- 
ing from  the  Rodgers  Ave.  side  of  the  hole  and  one 
large  one,  about  twice  the  size  of  a  lead  pencil,  was  dis- 
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D.g  from  the  northwest  coiner.  The  south  side  of 
the  hole  was  practically  dry.  A  test  showed  that  the 
water  was  flowing  in  at  a  rate  of  about  6  gal.  per  min. 
The  water  was  clear  and  cold. 

'I'm  recapitulati — The  test  hole  was  driven  through  21 
ft.  of  good  shale  rock  in  which  there  was  absolutely  no 
trace  of  a  break,  the  sides  of  the  hole  were  practically 
dry  for  tin-  distance.  At  21  ft.  from  the  surface  the 
oi  fire  claj  was  encountered  with  water  freely  flow- 
ing in  on  top 

C0N(  l.i  8IONS    IS  To   CAl  BE  OF   SLID] 

I  mm   these   facts  the   writer  arrives  a1   the   following 

ion.-  : 

(!)     That    underlying  the  slide   zone,   heretofore  de- 

d,  i-  a  v .in  of  lire  day  varying  m  thickness  from 
<;   to   2]    in.,   which    vein    is   thoroughly    saturated   with 

water. 

I  .' I      That    the   water  comes  cither   from    natural    veins 
or    from   a  lei  I     main    in    Summit    Am  .       I'  ni|iie- 

tionablj    some   surface   water  enters   the   day.  and   this 
should   he   remedied   by  an   approved   system  of  Burface 

II  hi"    in-tailed,    hilt    the    slide    would    not    be    ai 
without     question     the    water    that     is 

doing  the  dan  ippl ied  from  eil her  one  of  the  two 

sources  heretofore  stated,  with  the  probabilities  in  favor 
of  the  former.* 

(3)     Tn.it   iii  connection  with   the  natural  condition 
id     m  i  in    l.ii  analysis,  was 
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precipitated  by  the  excavation  of  Rodgers  Ave.  and  tl! 
plateau  above,  upon  which  the  residences  are  built.     Tl 
excavation    of    Rodgers    Ave.    alone    would    never    haA 
started  this  unfortunate  condition  of  affairs.     This  stab 
ment  is  made  guardedly  and  only  after  access  was  ha 
through   the   courtesy   of   Edehurn,    Cooper   &    Co.,   wli 
were  the  Borough  Engineers  at  the  time  that  Rodgei 
Ave.    was   graded,   to   the   original    records,   from   whic 
were  secured  data  to  plot  on  the  cross-section  the  origimB 
ground  line.     ABODA  on  the  cross-section  (Fig.  2)  repB 
resents  the  area  removed  by  the  grading  of  Rodgers  Ave.B 
ABEFA,  the  area  removed  in  preparing  grounds  aroumH 
the    residences.      The    great    difference    in    the    areas   il 
clearly  manifest  and   after  noting   this   it   is   logical  till 
conclude  that  if  it  required  13  years  for  the  slide  to  geB 
in  motion  after  this  large  amount  of  material  was  exca  I 
vated,    the    removal    of    the    area    due    to    the    grading! 
of  [lodgers  Ave.  alone  was  not  the  caua 
of  it,  as  some  residents  have  contended. 

Someone  may  advance  the  argument  j 
that  because  this  material  stood  for  13| 
years  after  its  toe  was  removed  that  thel 
removal  of  the  toe  was  not  the  cause  ofl 
its  movement.  This,  however,  does  notl 
logically  follow.  The  forces  resisting! 
this  movement  may  have  been  strained! 
for  these  years  almost  to  the  breaking! 
point,  and  the  mass  finally  set  in  mo- 1 
tion  from  some  other  source.  Tor  ex-l 
ample,  surface  water  may  have  found  I 
its  way  to  this  clay  in  increasing  volume  from  year  to 
year,  and  added  to  its  already  lubricated  state,  reducing  j 
its  coefficienl  of  friction  and  thereby  setting  the  mass! 
in  motion.  The  entering  of  the  surface  water  would  not] 
then  be  the  fundamental  cause,  but  rather  a  contributing 
fai  tor. 

Recommendations   foe   Remedial  Wore 

From  the  foregoing  conclusions  in  regard  to  the  cause 
of  the  slide,  the  following  rccomnieiida tions  are  made  in 
regard  to  arresting  its  further  progress.  In  the  opinion 
of  the  writer  it  is  not  within  the  scope  of  the  engineering 
intelligence,  with  the  comparatively  meager  amount  of 
information  now  before  us,  to  state  unqualifiedly  that  any- 
one or  a  combination  of  the  methods  suggested  will  alto- 
gether .-top  this  trouble,  it  would  be  necessary  before 
arriving  at  such  a  conclusion,  to  sink  test  holes  over  the 
entire  ana  of  the  slide  and  drive  them  to  a  far  greater 
depth  than  the  two  alread)  excavated,  hut  this  could 
he  done  oul\  at  a  large  expense  and  il  would  be  wiser 
economy  to  apply  the  expenditure  that  would  be  neces- 
sary to  make  such  an  elaborate  system  of  borings  to  car- 
rying out  the  lir-t  scheme  outlined  below,  and  which 
-I Id  of  itself  be  effective. 

The  advantages  to  be  named  are  thai  it  will  positively 
be  of  some  effeel  in  retarding  the  further  movement  of 
the  ma--,  and  in  carrying  it  out  a  heller  opportunity  will 
he  afforded  for  ob  i  rving  the  Bize  and  inclination  of  this 
vi  mi  of  fire  '  lay.  For  it  is  possible,  though  no1  probable, 
that  the  vein  of  clay  found  in  the  test  hole  \<>.  I  is  not 
the  same  at  found  in  No.  '.'.  as  has  been  assumed.  This 
i  not  probable,  for  if  the  vein  of  clay  in  No.  2  passes 
undi  '■  Rodger    Ave.  at  a  lower  elevation  than  No.  I.  the 

lido  would    be  expected   to  continue  on   down   the  hillside 

to  Dakota    V.ve.,  in  tead  of  terminating  on  the  west  side 
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f  Kodgers  Ave.  as  it  does.  This  vein  is  thoroughly  sat- 
rated  with  water  and  in  this  lubricated  state  the  co- 
fficient  of  friction  is  very  low.  It  offers,  therefore,  very 
ttle  resistance  to  the  propelling  force  which  tends  to 
love  this  slide,  which  propelling  force  is  the  mass  of 
■irtli  and  stone  in  the  hillside  above,  extending  from  the 
nit  of  the  slope  in  the  rear  of  the  residences  on  Rod- 
ers  Ave.  to  the  break  in  the  ground  just  back  of  the 
ouscs  on  Summit  Ave.  This  mass  acquired  its 
repelling  force,  or  rather  put  into  action  the  force 
Inch  was  stored  up  in  it,  when  its  supporting  toe,  the 
icas  indicated  on  the  cross-section,  was  removed.  It  is 
[early  manifest  that  if  it  is  possible  to  get  below  this 
ein  of  clay  and  thoroughly  drain  it,  its  state  will  be 
hanged  from  a  lubricant,  offering  practically  no  resis- 
uice,  to  a  mass  of  stiff  clay  that  will  offer,  in  all  proba- 
ility,  enough  resistance  to  the  propelling  force  above 
)  arrest  further  movement  of  the  slide. 
First  Scheme — The  first  suggestion  is  a  scheme  for 
raining    the    vein    of    clay.      The    first    step    would 


j  3.   Looking  North  on  Rodgers  Ave.,  Bellevue, 
'i:x\..  Showing   Street,   Sidewalks  and  Froxt 
STakds  Affected  by  Slide 


!  to  excavate  on  a  line  about  15  ft.  in  the  rear 
!  the  houses  on  Rodgers  Ave.  and  parallel  with 
me,  shafts  6x6  ft,  spaced  30  ft.  from  center  to 
nter  throughout  the  length  of  the  slide,  and  extend- 
I  about  3  ft.  below  the  bed  of  fire  clay,  which  from 
•esent  information  would  make  the  -hails  approximately 
i  ft.  deep.  Between  these  shafts  and  at  an  elevation  of 
ie  bottom  of  them  a  tunnel  3  ft.  wide  by  4  ft.  high 
Kd  hi'  driven.  As  (be  tunnel  would  be  driven  each  way 
oiii  a  shaft,  the  extreme  length  of  the  driving  would  be 
ilv  i  2  ft.,  which  is  an  economical  length  for  Ibis  class 
work.  In  the  bottom  of  this  trench  8-in.  terra  cotta 
pe  would  he  laid,  wilh  three-quarter  open  joint;  tho 
lai'lcr  joint,  on  the  bed   of  the  pipe  should  he  cemented. 

lie  terminal  of  this  line  on  the  high  end  should  be  ex- 
uded vertically  to  the  ground  surface  and  he  properly 
ipl'cd,  enabling  the  lines  to  be  flushed  if  it  should  ever 

■come  necessary  to  do  so.  The  trench  or  tunnel  after 
ie  pipe  has  been  properly  laid  and  cemented,  should  be 


backfilled  with  gravel  to  a  height  of  1  ft.  This  gravel 
should  extend  through  the  shafts  at  the  same  height,  of 
4  ft.;  or,  as  an  alternative,  it  might  be  advisable  after 
the  6x6-ft.  shafts  have  been  excavated  and  the  conditions 
more  accurately  observed  to  backfill  them,  around  the 
pipe,  with  concrete  reinforced  with  vertical  steel  rods 
to  a  height  of  6  ft.,  thus  affording  additional  anchorage, 
or  resistance  to  a  further  movement  of  the  slide. 

The  measurements  given  would  vary  slightly  to  meet 
the  requirements  found  after  the  tunnel  was  excavated. 
The  object  would  be  to  have  the  gravel  extend  from  2  ft. 
below  the  bottom  of  the  clay  to  1  ft.  above,  with  the  8-in. 
terra  cotta  pipe  at  the  bottom. 

This  pipe  should  have  the  proper  slope  to  two  or  more 
cross  drains,  which  would  in  turn  he  connected  with 
the  8-in.  sanitary  sewer  in  Rodgers  Ave.,  preferably  at  a 
manhole  if  the  manholes  are  properly  located,  as  it 
would  give  an  opportunity  to  observe  the  flow  of  water 
from  this  drainage  system,  and  if  necessary  test  the  work- 
ing condition  of  the  drainage  line.  The  cross  drains, 
at  the  option  of  the  contractor,  should  be  laid  throughout 
their  length  in  the  same  manner  as  indicated  for  the 
main  drainage  pipe,  or  as  an  open  ditch.  The  use  of  an 
8-in.  terra  cotta  pipe  is  advised  not  because  a  pipe  of 
that  capacity  will  be  required  to  carry  the  water,  but  be- 
cause the  difference  in  cost  of  4-in.  and  8-in.  pipe  is  very 
small  in  comparison  to  the  magnitude  of  the  work,  and 
the  larger  size  for  many  reasons  is  preferable.  The  con- 
stant flow  of  water  from  these  drains  would  he  so  small 
that  there  would  be  no  objection  to  connecting  it  with 
the  sanitary  sewer.  In  carrying  out  this  work  the  cross 
drains  should  be  constructed  first,  and  carried  from  the 
street  in  to  the  trunk  line;  and  the  trunk  line  should  be 
constructed  each  way  from  a  cross  drain,  thereby  insur- 
ing drainage  during  the  progress  of  the  work  for  half 
of  each  section,  which  would  be  quite  a  saving  in  pump- 
ing. The  cost  of  such  a  drainage  system  based  upon  the 
assumption  that  the  shafts  will  be  25  ft.  deep  through- 
out would  be  approximately  as  follows: 

1000    cu.yd.    excavation    <3>    $5 $5000.00 

340   cu.yd.   grave]   delivered  at  site   @   $2.25 765.00 

S20   lin.ft.   S   in.  t.c.   pipe  delivered  at  site    @    $0.18...  147.60 

S20  lin.ft.   S  in.  t.c.  pipe  laid  in  place   @   $0.10 S2.00 

?59!>4.i50 

Based  on  a  length  of  540  ft.  for  the  trunk-line  drain, 
ihe  cost  per  linear  foot  would  be  $11.10.  The  price  of 
$5  per  cu.yd.  for  excavation  includes  the  placing  of  the 
gravel  and  backfill,  and  the  cost  of  tearing  up  the  brick 
paving  in  Rodgers  Ave.  would  be  more  than  offset  by  the 
excavation  for  the  cross  drains  not  being  so  deep  at  that. 
point.  This  scheme,  as  outlined,  would  be  cheaper  than 
an  open  trench,  and  unless  the  trench  was  excavated  and 
backfilled  in  short  sections,  there  would  be  grave  danger 
of  causing  a  fresh  movement  in  the  whole  slide. 

Second  Scheme — The  next  scheme,  which  would  be 
supplemental  to  the  one  just  outlined,  would  be  to  offer 
additional  resistance  to  the  slide  by  carrying  the  found- 
ations of  the  dwellings  on  (lie  west  side  of  Rodgers  Ave., 
2  ft.  below  Hie  vein  of  <  lav.  This  would  not  he  such  an 
expensive  proposition  as  it  appeal's  at  6rs1  thought,  as 
the  foundations  of  practically  all  of  these  houses  are  so 
badly  damaged  that  they  will  have  to  he  rebuilt.  The 
cost,  therefore,  of  lowering  them  10  or  12  ft.  to  an  ele- 
vation below  the  clay  level,  would  he  the  cost  that  should 
he  charged  against  them  as  anchors.     These  walls  should 

be  built  preferably  of  concrete,  with  a  W^v  steel  reinforc- 
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ing  rods  properly  placed  in  the  back  wall.  A  rigid  box 
of  this  size  with  its  bottom  extending  below  the  clay  into 
the  shale  rock  and  the  weight  of  the  house  on  top,  would 
offer  an  enormous  resistance  to  movement.  Six  or  eight 
inches  of  gravel,  forming  a  French  drain,  should  be 
placed  around  the  outside  of  these  walls  to  a  height  of 
I  or  •">  ft.  from  the  bottom.  In  the  rear  of  the  houses 
from  these  French  drains,  tunnels  should  be  driven, 
which  would  be  only  15  ft.  long,  to  the  trunk-line  drain, 
placing  drain  pipe  in  them  laid  similar  to  the  trunk  line, 
insuring  thereby  that  all  water  around  the  foundations 
will  be  carried  off. 

If  the  progress  of  the  slide  is  not  arrested  by  the  drain- 
age and  anchorage  system  outlined  and  it  is  still  desired 
to  stop  it,  the  next  move  would  have  to  be  on  broader  and 
more  expensive  lines. 

Third  Scheme — The  next  suggestion  would  be  to  re- 
move in  a  measure  the  intensity  of  what  has  heretofore 
been  termed  the  propelling  force.  To  do  this  it  would  be 
necessary  to  start  at  the  break  in  the  ground  at  the  top 
of  the  hill  just  back  of  Summit  Ave.  and  grade  off  the 
side  hill  on  a  slope  of  iy2  horizontal  to  1  vertical,  extend- 
in,":  this  slope  continuously  from  the  break  in  the  ground 
at  the  top  of  the  hill  to  the  level  of  the  rear  yards  on 
Rodgers  Ave.  This  would  remove  a  weight  of  19,000 
tons,  or  1  1,000  cu.yd.,  which,  estimated  at  75c.  per  cu. 
yd.,  would  cost  $10,500.  and  mean  abandoning  the  alley 
n  Summit  and  Rodgers  Ave. 

If  the  trouble  continued  after  this,  a  comprehensive 
sel  of  borings  should  he  made  over  tin-  whole  area  of  this 
zone,  in  order  that  the  location  and  direction  of  the  vein 
or  veins  of  water  which  cause  this  trouble  could  be  de- 
termined beyond  a  question  of  doubt,  together  with  a  cor- 


rect knowledge  of  the  underlying  strata.  In  making  tl 
investigation  the  writer  would  suggest,  as  a  matter 
economy,  borings  instead  of  excavating  test  holes.  T 
borings  would  cost  about  $1  per  linear  foot.  Having  tl, 
information  at  hand  the  drainage  system  heretofore  oi 
lined  could  be  extended  and  the  water  cut  off  before 
reaches  the  vein  of  fire  clay.  With  the  water  remov 
and  the  whole  vein  of  underlying  clay  in  this  zo 
changed  in  character  from  a  lubricant  to  a  material  < 
fering  resistance  to  this  movement  the  trouble  at  tli 
place  would  cease. 

The  expense  of  removing  14,000  cu.yd.  of  material  t 
gether  with  the  borings  and  elaborate  drainage  syste 
that  it  might  be  necessary  to  construct,  would  entail  s[ 
expenditure  that  would  in  all  probability  make  it  prl 
hihitive.  It  is,  therefore,  the  recommendation  of  til 
writer  that  the  first  scheme  outlined,  together  with  tl' 
foundations  of  the  houses  being  carried  down  below  til 
vein  of  clay,  be  adopted.  The  cost  of  this  compared  wij 
the  subsequent  suggestion  would  be  nominal  and  in  tl 
event  of  it  being  necessary  to  resort  to  the  last  narru 
scheme  the  work  already  done  would  not  be  lost. 

In  rebuilding  the  retaining  walls  supporting  the  te 
races  on  Rodgers  Ave.,  which  walls  have  been  overtiirm 
by  the  slide,  the  foundations  should  be  carried  down 
or  6  ft.  below  the  sidewalk  elevation  or  just  below  tl 
fire  clay,  and  they  should  be  built  of  reinforced  concret 
properly  designed,  with  the  proper  proportion  of  the  bffl 
extending  out  in  front  of  the  wall  under  the  sidewal 
Broken  stone,  gravel  or  a  tile  drain  should  be  placed  ba< 
of  this  wall  for  its  entire  length,  leading  the  water  co 
lected  by  same  into  one  of  the  cross  drains  of  the  draiuaj 
system. 
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SYNOPSIS — This  report  is  a  valuable  addition   to  the 
scanty  literature  on  silt  in  rivers.     The  abstract  printed 
here  gives  a  brief  historical  outline  of  silt  determination 
experiments  which   were  begun  in    1889,  and  with  some 
interruption  have  been  continued  to  date.     This  report 
makes  u  e  of  data  accumulated  up  to  the  close  of  1912. 
The  methods  adopted  to  determine  the  weight  "I  a  cubic 
foot  of  silt  depo  ited  in  a  reservoir  under  actual  condi- 
.:.,,/  the  percentage  of  silt  carried  in  a  cubic  foot  of 
atrt    ba  ed  on   practical  experience  and  judgment 
rather  than  on  laboratory  experiments',  as  similar  deter- 
minate '    01     been  made.     Tin     ondwdons 
:■'  analysis  of  the  data  refer  more 
Really  to  the  sill  accumulations  which  must  be  pro- 
!  .  n  "  e  Engle  /.'■  ■  n  oir  of  H<<'  l  '»'''<  d  States 
/,'.    arnation  Service,  but  the  great  value  of  sucJi  a  col- 
In  Hi.:     ■  ri.mi  ni'ii  data  will  be  ret  og- 
by  all  hydraulu    engineer,    who  home  to  construct 

v. 

Tie  i  ongf,    i i     ilong 

In     alluvial     valleys. 

'  ■         ' 

IB'  '  lomml     '■" i     ia    Isoi       i 

"        i  quit    bli      i'ii,  ii ,,    of 

..i   State,  pub- 
I01S 


Near  its  source  in  Colorado  and  northern  New  Mexico,  It, 
waters  are  limpid,  carrying  practically  no  sediment  in  sus 
pension,    and    are   filled    with    mountain    trout. 

The  whole  Rio  Grande  may  be  divided  as  regards  its  carry 
ing  of  silt  in  suspension  into  three  divisions.  From  its  soure 
to  Albuquerque,  300  miles,  the  water  is  practically  cleai 
From  there  to  the  mouth  of  the  ('onehos.  500  miles,  the  wate 
is  muddy  and  is  sometimes  saturated  with  silt;  that  is,  i 
carrying  all  it  possibly  can  at  the  rate  at  which  it  is  moving 
Fro,,,  the  Conchos  to  the  Gulf  of  Mi  xico.  Too  miles,  it  is  : 
silt-bearing  stream,  but  the  average  percentage  of  silt  i 
much   less  than   in   the   middle  section. 

SILT    DETERMINATIONS 

HISTORICAL— In  1889  a  reservoir  was  projected  In  th 
vallej  of  the  Rio  Grande  Just  above  El  Paso,  Tex.,  to  bi 
'  ii    as    the    International    Reservoir.      It    was    desirable    t, 

know  how  mu eh  silt  was  carried  In  suspension.  Determination! 
were   begun  June    to,    1889,   and   were  continued   until  Aug.   11 

i The   work    was   done   for    the   United    Slates   Geologica 

Survey  under  the  direction  of  General  (then  Major)  Ansorj 
\iiii  Mans     samples    were    taken    and    carefully    studied. 

Ri    rlni  Ing    In    May,    1897.    'aslonal    samples   were   taken   nl 

El     Paso    until    Jan.    1.    1905.      On    the    latter    date,    systematli 

observations  were  begun  and   were  contln I  a(    El   Pa ntjl 

May  81,  1910  On  Maj  28  1905,  the  taking  of  samph  wa 
begun   al    San    Marclnl,    1  •": rv   miles  above    El    Paso,  and    ha;     beWI 

1 1 1,  .i  1 1      conl I    ever    since,    a  n    avei  n\ f    ten    so  m- 

pies   being    taken   each    month    when    the   river   is   (lowing. 

The    El    Paso       i    Ing    si  n     wai     taken    over    from    the 

Geological    Survey    by    thi     International     boundary    Commiss- 
ion,  of   which   General    Anson    Mills   Is   commissioner  and    tin 
writer    Is    con   ultl  r,    In     May,    1897,    and     the     San 

Marclnl  station  was  taken  over  In  September,  1900  <>n  Aug. 
i.   1910, stfttloni  ,  as  well  as  nil  others  maintained  by  (he 
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Boundary  Commission,  were  turned  over  to  the  International 
iVater  Commission,*  of  which  Wilbur  Keblinger  is  commis- 
sioner, and  for  which   the  writer  acts  as  consulting  engineer, 

he  gaging   work   being  still   in   his   charge. 

SILT  DETERMINATIONS  OF  lS89-'90 — The  first  samples 
ivere  taken  from  the  Rio  Grande  at  El  Paso  on  June  10,  1SS9. 
The  river  was  carrying  some  4000  cu.ft.  sec,  and  had  been 
jf  or  about  that  volume  for  a  month,  this  being  the  spring 
low    of   snow    water.      Naturally,    the    percentage    of   silt    was 

ow.  Frequent  samples  were  taken  until  the  river  went 
iry  on  July  29.  It  remained  dry  until  Dec.  19.  when  a  flow 
)f  about  200  cu.ft.  sec.  began  and  continued,  with  little  varia- 
tion, until  Mar.  13,  1S90.  Then,  after  a  few  preliminary 
flashes,  came  the  spring  flood  of  snow  water,  which  reached 
1  maximum  of  some  7400  cu.ft.  sec.  on  May  31  and  then  grad- 
ually receded  to  250  cu.ft.  sec.  July  26.  Between  then  and 
Aug.   31    there   were   two   small    rises   which   carried   some  silt. 

TABLE  I.     DISCHARGE  AND  PER  CENT.  OF  SILT  IN  RIO  GRANDE* 


Mc 


Discharge, 

acre-ft. 

Per  cent,  of  silt 
used  in         used  in 
1890        this  paper 

Acre-ft 
used  in 
this  paper 

of  silt 
used    i 
1890 

156,901 
14.575 

0.47             0.55 
0  20             0.39 

863 

57 

738 

29 

July.... 

August 0  0.  0. 

September <>  0.  0. 

October 0  0  0. 

November 0  0.  0. 

December 4,366  0.81  0  73 

1890  Januarv 12,054  0.30  0.34 

Februarv 16,095  0.36  0.38 

March.. 26,076  0.61  0.78 

April 130.305  0.58  0.64 

May 354,916  0.35  0.34 

June 262.03S  0  20  0.22 

July 52.521  0.13  0.14 

August 45,141  0.71  0.81 


756 
1242 
524 
68 
320 

3965 


Totals 1,075,048  43: 

♦Made  up  from  several  tables  in  the  original. — Ed. 

From  June  1,  1SS9,  to  Aug.  31,  1S90,  the  river  carried  in 
suspension  past  El  Paso  a  quantity  of  silt  equal,  ■when  dried 
out,  to  the  weight  of  4314  acre-ft.  of  water.  An  experiment 
described  later  on  in  this  paper  shows  that  53  lb.  of  dry  silt 
will,  when  wet,  occupy  1  cu.ft.  of  space.  Fifty-three  pounds 
is  85%  of  62.4  lb.,  the  weight  of  1  cu.ft.  of  water.  Hence, 
4314  acre-ft.  should  be  divided  by  0.S5  to  get  the  space  which 
it   will   occupy,    which   is   5075   acre-ft. 

This  sum  5075  divided  by  1.075.048,  the  total  discharge- of 
the  river  in  acre-feet,  equals  0.47  +  ;  or,  the  average  of  the 
silt  during  the  time  under  consideration  was  0.47%.  About 
90%  of  the  water  came  in  June  of  18S9  and  April,  May,  June 
and  July  of  1890,  and,  with  the  exception  of  a  sharp  rise 
June  25,  1889,  the  rise  and  fall  were  gradual.  This,  together 
with  the  season  of  the  year,  indicates  that  the  flow  was  snow 
water,  which  is  always  low  in  silt.  The  river  was  dry  during 
August,    September,    October   and    the    first    half    of    December, 

1889.  The  first  three  of  these  are  frequently  months  of  very 
high  silt  percentages.  The  winter  flow  was  small  and  steady 
and,   as   usual,   carried  a   rather   low   percentage   of   silt. 

When  this  record  was  discussed  in  the  Eleventh  Annual 
Report  of  the  Geological  Survey,  it  was  assumed  that  the 
mean  of  the  determinations  made  in  each  month  would  be  the 
average  sediment  for  the  month.  This  gives  just  the  same 
weight    to    a    determination,    say,    of    a    sample    taken    Apr.    1. 

1890,  when  the  river  was  carrying  about  450  cu.ft.  sec.  as  to 
one  made  Apr.  20.  when  it  was  carrying  about  4100  cu.ft. 
sec.  or  nine  times  as  much  as  on  the  first.  The  latter  de- 
termination should  have  nine  times  the  weight  of  the  former, 
as   it   represents   nine   times   as   much   discharge. 

Table  I  shows  the  "sediment  ratios"  deduced  in  the 
Eleventh  Annual  Report  and  those  deduced  in  this  paper. 
Both  are  given   in  per  cent,   by  weight  of  water. 

It  is  also  assumed  in  the  Eleventh  Annual  Report  that  1 
cu.ft.  of  dry  sediment  will  weigh  100  lb.  This  may  be  true, 
but  the  vital  question  is  not  the  weight  of  a  cubic  foot  of 
laboratory-dried  silt,  but  how  many  pounds  of  dry  silt  will. 
when  saturated  with  water,  occupy  in  the  bottom  of  ;i  canal 
ervoir  1   cu.ft.  of  space.     This  is  fully  considered  later  on. 

SILT  DETERMINATIONS  AT  ED  PASO  PROM  MAY.  1x97. 
To  DECEMBER,  I  -In  May.  1 SM7.  the  El  Paso  gaging  sta- 
tion was  put  in  charge  of  the  International  Boundary  Com- 
tnisslon.  Tin  first  sample  of  water  was  taken  May  7  by  the 
Writer    under    the    direction    of    General    Mills. 

A  "silt  trap"  was  used,  it  beine;  the  same  instrument  with 
which  the  samples  had  been  taken  in  lS89-'90.  It  consisted 
of  a  brass  tube  about  2  in.  in  diameter  and  6  in.  long  with  a 
hinged  door  on  each  end  and  a  socket  at  the  side  by  which 
it  was  attached  to  a  long  pole.  The  doors  were  closed  by 
Brings  and  were  held  open  by  a  trigger  to  which  a  wire 
was  attached 

The    doors    would    be    set    open,     the     trap     lowered     to     the 

•Commission   for  the  Equitable    Distribution   of   the    V 

of      tie         Kio      111. He le 


desired  depth,  when  the  trigger  would  be  sprung  by  pulling 
the  wire  and  the  doors  would  close.  Then  the  trap  would  b< 
pulled    up    and   its    contents   emptied. 

It  was  an  awkward  thing  to  use  and  did  not  give  good 
results,  as,  when  the  water  was  very  muddy,  some  mud  would 
always  settle  before  the  trap  could  be  emptied  and,  as  the 
doors  were  not  tight,  water  would  leak  out  before  it  could 
be  emptied,  and  this  was  probably  partially  filtered.  Shortly 
after  beginning  its  use.  the  pole  was  broken  and  the  trap 
was  lost. 

Since  the  loss  of  the  trap,  samples  have  been  taken  in  a 
quart  bottle.  This  is  weighted  and  lowered  slowly  from  the 
surface  to  the  bottom  of  the  river,  where  a  slight  pause  is 
made,  when  it  is  drawn  slowly  to  the  surface.  The  move- 
ment is  so  timed  that  the  bottle  will  be  filled  about  the  time 
it  reaches  the  surface.  The  bottle  is  tightly  corked  and  so 
kept    until    the    determination    is    made. 

A  considerable  number  of  samples,  over  a  hundred,  were 
taken  during  1897-'98  and  '99  and  were  stored  in  a  shed  near 
the  gaging  station.  During  the  winter  of  1899-1900  there 
came  some  unusually  cold  weather  and  all  the  samples  were 
frozen.  All  but  five  bottles  broke  and  so  the  samples  were 
lost.  During  1900,  1901,  1902,  1903  and  1904,  51  samples  were 
taken. 

In  June,  1900,  the  writer  arranged  with  Prof.  J.  C.  Nagle, 
of  the  Texas  Agricultural  and  Mechanical  College,  to  deter- 
mine the  percentages  of  silt  of  the  Rio  Grande  water  Seven 
samples  taken  in  1904  were  determined  by  Arthur  W.  Houck, 
an  assayer  and  chemist   residing  in   El  Paso. 

Trof.  Nagle  obtained  percentages  by  volume  by  putting 
some  of  the  muddy  water  in  a  long  test  tube  and  then 
letting  it  stand  7  days  He  then  measured  the  depth  of  the 
clear  water  and  of  mud  and  so  obtained  his  relation.  The 
percentages  thus  obtained  were  from  three  to  four  times  as 
large  as  those  by  weight,  dry,  and  were  discarded  as  having 
no   relation  to  actual  conditions  in  a  reservoir   or  canal. 

DETERMINATION    OF    THE    WEIGHT    OF    A     CUBIC    FOOT 
OF    SILT 

In  1904  the  Reclamation  Service  began  a  careful  study 
of  the  Rio  Grande  conditions,  preparatory  to  the  development 
of  the  Rio  Grande  project.  B.  M.  Hall  was  the  supervising 
engineer  in  charge,  and  he  discussed  with  the  writer  the  silt 
problem  in  all  its  phases.  The  question  of  paramount  im- 
portance was  the  space  which  the  silt  would  occupy  in  the 
proposed  reservoir.  It  was  evident  that  the  per  cent,  by 
weight,  dry,  was  too  small,  as  the  silt  would  never  be  dry  in 
the  bottom  of  a  reservoir;  and  it  is  a  well  known  fact  that 
clay  or  clayey  earth  will  swell  when  wet,  and  that  all  Rio 
Grande    silt    contains    a    large    percentage    of    clay. 

This  statement  is  based  on  the  assumption  that  the  specific 
gravity  of  the  dry  silt  is  the  same  as  that  of  water  While, 
at  first  sight  this  seems  improbable,  it  appearing  that  its 
weight  would  be  more  than  that  of  water,  the  investigators 
knew  that  the  Rio  Grande  silt  was  extremely  light.  Others 
since  1904  have  assumed  that  a  cubic  foot  dry  weighs  85  lb., 
but  there  is  no  statement  given  of  an  actual  weighing  of  a 
fixed  quantity  of  dry  silt,  no  more  than  there  was  in  1S90, 
when  it  was  assumed  to  weigh  100  lb.  per  cu.ft. 

It  was  not  the  specific  gravity  of  dry  silt  which  was 
wanted  anyway.  It  cut  no  figure  whatever  in  the  problem. 
The  unit  which  was  desired  was  the  amount  of  silt  which 
would  fill  a  cubic  foot  of  space  when  fully  settled  and  when 
compressed  by  the  overlying  load  of  water,  and  its  relation 
to  the  per  cent,  by  weight  of  dry  silt  to  the  water  which 
carried    it. 

It  was  evident  that  the  per  cent,  by  bulk,  obtained  from 
test  tubes,  would  be  too  large  for  the  desired  unit  because 
there  was  no  weight  on  the  silt  in  the  tube  to  compact  it,  as 
there  would  be  in  a  reservoir,  and  because  the  mud  would 
stick    to   the   glass   and   so   not   settle. 

Something  more  than  guess  work  was  wanted.  It  did 
not  seem  proper  to  us  to  found  all  our  silt  calculations  on 
an  assumed  bulk  for  the  silt  which  was.  as  it  were,  simply 
pulled  out  of  the  air.  The  desire  wis  to  approximate  as 
closely  as  possible  i"  the  conditions  which  would  be  found  in 
the  bottom  of  a  resei  voir. 

After  considering  various  schemes,  to  all  of  which  there 
seemed  to  be  valid  objections,  it  was  finally  decided  to  seek 
a  mud  bar  in  the  river  where  the  water  had  been  compara- 
tively still  ami  which  had  shrunk  enough  to  show  material 
i  n  ks,  and  to  cut  from  this  bai  e  in  cube,  have  it  dried 
out  and  weighed  and  to  abide  by  the  result,  whatever  it 
might    be. 

The  idea  was  that  a  bar  should  be  chosen  which  had 
shrunken  enough  to  make  up  for  the  compression  which  the 
silt  in  the  bottom  of  a  reservoir  would  undergo  from  the 
weight    of    the    water    over    It.      Of    course,     the     necessary 


20 


ENGINEERING     NEWS 


Vol.   1  I.    No.    I 


amount  of  shrinkage  could  not  be  told  exactly,  but  it  was 
thought    that    a    fairly    good    guess    could    be    made. 

On  June  29,  1904,  Mr.  Hall  and  the  writer  carefully  cut  a 
3-in.  cube  of  silt  free  from  gravel  out  of  a  sediment  bar 
just  above  the  Mexican  dam  at  El  Paso.  The  bar  showed 
signs  of  material  shrinkage  since  the  water  had  receded, 
there  being-  large  cracks  in  it,  so  that  it  was  decided  that 
the  piece  cut  out,  having  already  shrunken  considerably  from 
exposure  to  the  air,  would  fairly  meet  the  prescribed  re- 
quirements 

This  sample  was  taken  to  Arthur  W.  Houck,  who  had  had 
some  15  years'  experience  in  analytical  chemical  work.  He 
dried  it  out  at  a  temperature  high  enough  to  evaporate  the 
water,  but  not  so  high  as  to  volatilize  any  of  its  substance, 
and  then  weighed  the  residual.  He  found  its  dry  weight  to 
be  57S9  gr.  or  0.827  lb.  (7000  gr.  to  the  pound).  There  would 
be  64  of  these  cubes  in  a  cubic  foot,  or  a  cubic  foot  of  wet 
silt  in  the  bar  from  which  this  was  taken,  when  dried  out, 
would  weigh  53  lb.  or  86 '.  as  much  as  a  cubic  foot  of  water 
(the    latter   weighing    62.4    lb.). 

It  has  been  assumed  that  the  above  experiment  fairly  de- 
termined the  weight  of  reservoir  silt  and  that  all  silt  deter- 
minations made  in  1889-'90  should  be  divided  by  0.S5  in  order 
to  obtain  the  actual  final  volume  of  the  silt. 

It  may  be  objected  that  the  results  involved  are  too  im- 
portant to  make  them  depend  upon  one  single  observation, 
as  was  done  in  this  case.  However,  the  conditions  under 
which  the  silt  will  settle  in  a  reservoir  are  not  well  known, 
and  there  are  enough  other  indeterminate  factors  in  the 
problem  to  render  it  probable  that  this  one  sample,  deliber- 
ately and  intelligently  chosen  by  two  trained  men  who  were 
fully  conversant  with  all  the  conditions  confronting  them 
and  who  were  careful  in  their  selection  of  the  sample,  would 
give  a  result  fully  as  good  as  might  come  from  the  mean 
of  many  samples  taken  with  less  care.  Moreover,  the  result 
appeared    to    be    reasonable. 

The  Rio  Grande  silt  contains  no  sand  coarse  enough  to  be 
perceptible.  It  is  composed  of  finely  dessicated  and  almost 
impalpable  clay  and  alluvium  and  it  settles  slowly.  There- 
fore, it  is  not  proper  to  compare  its  density  when  settled  with 
that  of  silt  which  has  much  sand  in  it.  Of  course,  the  sus- 
pended silt,  when  settling  in  the  river,  frequently  becomes 
mixed  with  the  sand  which  is  moving  on  the  bottom  of  the 
river,  and  hence  mud  bars  frequently  show  some  sand.  This 
sand    was    not    carried     in    suspension,    however. 

SILT    DETERMINATIONS    AT    EL    PASO    FROM    JAN.    1,    1905, 
Tii    .MAY    31,    1910 
Beginning    Jan.     1.     1905,     samples     were     taken     more    fre- 
quently   at    El    Paso.      Fur    the    first    few    months,    four    or    five 
were    taken    each    month;    then    one    was    taken    every    time   a 
iremenl    of   the    river    was    made.     This   was  con- 
tinued   until    May    31,    1910;    60S    samples    in    all    were    taken. 
nples   Nos.    l    to  r>   inclusive,    were,   as  previously   stati  1, 
.    onlj    bj    Prof,   .i    C.   Nagle.     Nos.   f>  to 
lusive,    were    determined    for    both    weight    and 
by    Prof.    Nagle.      I  last,    the    proper    weight    <' 

mlnatione  for  the   first   flvi     R    i ited      San 

t„  56   i  ed   by  Arthur   w.    How  h 

plea  Nos.   '•'   to  304   inclusive,   being    thosi    taken   I      ween  Jan. 
1,   1905,  and   .\i>i'il   30,    1907,   wen    determined   a1    th      Berkeley, 
,     .  ■    i  Sampli       30 
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was  coincident  with  an  increase  in  dischargi  from  7941 
11,780  cu.ft.  sec.  Such  sudden  increases  in  flow  during 
summer   are   usually   accompanied   by   a   jump    in    tin     sill 

This  record  for  October  is  also  instructive  in  other  w 
and  can  be  profitably  analyzed  at  some  length.  It  was  n< 
that  a  large  increase  of  flow  on  the  6th  was  accompanied 
a  decrease  in  silt  instead  of  an  increase,  and  that,  betw 
the  16th  and  19th,  the  silt  dropped  tremendously,  while 
flow  decreased  only  409;.  The  explanation  of  this  probl 
is  that  there  were  general  rains  over  the  whole  Rio  Gra 
watershed. 

In  the  latter  part  of  September  a  small  Puerco  (a  West 
branch  of  the  Rio  Grande)  rise  brought  in  some  silt,  but 
rise  on  Oct.  6  was  from  the  headwaters.  On  Oct. 
big  Puerco  and  Salado  (a  branch  south  of  the  Puerco)  i 
bearing  flood  mixed  with  the  headwaters  flow.  Between 
16th  and  19th,  the  Puerco  flood  ran  entirely  out,  while  a  g 
flow  continued  from  above,  and  the  silt  dropped  accordin 
The  sum  of  the  13  determinations  used  during  October, 
vided  by  13,  gives  5.37%  as  the  mean  for  the  month,  w 
the  actual  mean  is  7.90%.  This  shows  the  error  which  1 
arise    from    mixing    samples. 

SUMMARY — Table  II  shows  the  total  discharge  in  a 
feet  of  water,  the  mean  per  cent,  of  silt  and  the  total  sil 
suspension  for  the  16  years  at  San  Marcial. 


I.E   II. 

TOTAL  ACRE-FEET  OF 

SILT  WHICH 

HAS  PASSED  SA 

^RCIAL 

N.  M.,  IX  SUSPENSION  FROM  1897  to  1912,  INCLUSIVE 

Year 

Acre-ft.  of  water 

Per  cent,  of  silt 

Acre-ft.  of  silt 

1897 

2,215.953 

1  72— 

38,051 

8 

Olill.'.l.M 

1.55 — 

1  1,858 

9 

239,434 

2.14  + 

5,127 

1900 

467,703 

2.02  + 

9,459 

1 

656,252 

2.82 

18,603 

2 

200,729 

3.05 

0,123 

3 

1,272,069 

0.97— 

12,319 

4 

709,796 

2.37  + 

16,838 

5 

2,422,008 

II    7^ 

18,875 

6 

1,563,737 

0,89  + 

U.'iiU 

7 

2,157,7119 

1   11— 

2.1, svi 

8 

774,109 

2.00— 

15,469 

9 

1,279,934 

1.51— 

19,318 

1910 

852,692 

0.76  + 

0,520 

11 

1,799,733 

4    14  + 

74,563 

12 

1,499,614 
19,072,453 

1.47— 

22.015 

Totals 

315,831 

1,192,028 


1.66- 


19,730 


Per  year 

'Table  II  shows  an  annual  percentage  varying  all  the  wayl 
from  0.76  to  4.14  9c.  A  study  of  the  table,  omitting  1911,  wouldjj 
indicate,  in  a  general  way,  the  larger  the  discharge,  the) 
smaller  was  likely  to  be  the  per  cent,  of  silt,  so  that  thoj! 
absolute  amount  in  acre-feet  of  silt  each  year  did  not  vary 
as  much  as  did  the  discharge.  But  the  1911  record  com-l 
pletely  overthrows  this  theory  and  shows  that  the  only  way 
to   keep    up   with    the   silt    is   to    keep   measuring 

The  silt  for  1911  was  normal  for  ten  of  the  twelve  months.] 
But  July  and  October  were  months  of  large  flow,  with  sudden 

ods      when     the    percentage     of    silt     increased     enormously. 
Thi     two   months   furnished   40%    of  the  annual   discharge   andl  | 
carried   85%    of  the  silt  for  the  year.      The   1911  silt  was  prac- 
tically  twice   that   of  the   next  heaviest    year   I1S97)   when   ove] 
400,000    acre-feet     more     water     passed     San     Marcial    than 

I  9  I  I 
COMPARISON     OF     PERCENTAGES,     SAX     MARCIAL     AND 

E I .     PASO 

During  the  four  years.  1906  to  1909.  silt  was  determine! 
at    both   E)    Paso  and   San   Marcial.     During  these  years  5, 775, J 

000  acn    i'i     of  water   carried   past    San    Marcial   72,680  acre-fq 

'.-in       i    in'.,  r rcentage    of    1.26,    while    4,291,1 

acre-ft,   ol    water  carried   pas.    El    Paso   61,820  acre-ft.   of  sill. 
showing   a    mean    percentage    of    1.44.      Tins   shows   an    excess 

i  i  Paso  of  0.189!  of  sill  over  San  Marcial  Assuming  that 
Hi  is  ilin.  i.  in  ■  existed  from  Jan  I  LS97,  to  May  31,  1905,  this; 
covering   the  time   when   the    El   Paso   percentage  was  used  at 

San    Marcial,     there    passed    San     Marcial     during     this     I 

"i    «  atei      h it .i    bj    0.11 

ii       This    Indicates    thai    the    silt    ai    San    Marcial 

-    1 1  mi  iti  J    i.ii    i  in     i i    i  i.' acre-ft. 

I'M      i    M.     WINTER      I.-I...W       Subsequent     determination* 

ii.-      '    ■      idopted    in     1 906    for     the     "usual 

How"    .  1 ,06  ' "'     high       The   compul  a  i  Ion    made 

'  Intel  i  giving  equal   w  eight 

oups        \  ii    exuml     ttlon    ol     i  he 

quenl     I  □ h      ol      lai    How     « ould    in.li- 

i     ■ .  ,    right 

II  "i i i i   " 

hows  that  this  pet 

'  i  ■     '  tiled  to       '  i    "i    watoi     «  hlch 

i'         'i     .in    Marcial    In    '■ mbei     D.      mbor,  Janua ry,    Fobi  u- 

1 1     i  :         '  ' "  16    then 

I  Imi f    .in    I'-  .ii       i      1420    at  re-fl     too 

1  ai 
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SUMMER  MONTHS  OF  SUDDEN  RISES — During  the  years 
597  to  1904,  inclusive,  there  were  19  summer  and  fall  months 
hich  had  from  one  to  three  typical  summer  rises.  Only  one 
these,  that  for  September,  1900,  was  properly  sampled  and 
ic  El  Taso  mean  for  that  month  was  5.S1%.  Two  samples 
ere  taken  in  August.  1004.  which  averaged  7.40%  and  one 
as  taken  in  October,  1904,  which  showed  8.09%.  These  last 
vo  appeared  so  large  in  1905  that  they  were  then  considered 
bnormal    and    were    rejected. 

An  examination  of  the  daily  record  at  San  Marcial  from 
S97  to  1904  and  each  month  entered  therein  showed  typical 
udden  summer  rises  such  as  usually  carry  much  silt.  The 
tals  show  that  the  19  summer  and  fall  months  listed  had  a 
.tal  discharge  of  1.492,000  acre-ft.  of  water  and  were  cred- 
ed    with   53,550   acre-ft.   of   silt,   or  an   average   of   3.59%.      In 

,i see    whether    this    percentage    was    too    large    or    too 

mall,  the  record  was  similarly  examined  for  the  years  1905 
o  1912  and  22  summer  and  fall  months  were  found  which 
ad    similar    sudden    rises. 

The  totals  show  that  the  22  months  listed  had  a  total 
scharge  of  1,841,525  acre-ft.  of  water  and  carried  in  sus- 
.■nsion  111.193  acre-ft.  of  silt,  or  an  average  of  6.04%,.  The 
fference  between  6.04  and  3.59  is  2.45.  If  the  average  silt 
or  tiie  months  of  sudden  summer  rises  prior  to  1905  was  the 
aim-  as  it  was  subsequent  to  that  year,  then  the  San  Marcial 
ilt  has  been  underestimated  2.45%  on  1.492,000  aere-ft.  of 
tater.    or    36,550    acre-ft. 

SUMMARY    OF    COMPARISON — The    account    then    stands: 

Acre-ft. 

>ver-estiniate  on  winter  flow 3,420 

Iver-cstimate  on  percentage 14,900 

Y,tal  nver-estimate 18,320 

~nd- [--estimate  on  summer  months - 36,550 

set  under-estimate 18,230 

SEDIMENT    MOVING    ON    BOTTOM    OF    RIVER 

There  is  also  a  large  amount  of  sediment  which  is  rolled 
long  the  bottom.  No  method  has  yet  been  devised  of  meas- 
iring  this  moving  sediment.  That  its  amount  is  large  is 
hown  indirectly  by  many  phenomena.  How  large  it  is  the 
\  liter  is   unable   to   say   with   any   degree   of  confidence.     That 

may  amount  to  25%  of  the  silt  carried  in  suspension  he 
lelieves   possible. 

The  amount  of  bottom  sediment  will  vary  greatly  with 
lifferent  streams,  the  factors  affecting  it  being  the  weight 
mi  fineness  of  the  sediment,  the  declivity  of  the  stream's 
I  the  number  and  abruptness  of  variations  in  flow.  It 
s  unfortunate  that  it  cannot  be  measured  and  studied  as 
;an  the  silt  in  suspension.  It  adds  an  indeterminate  factor 
o  the  problem  which  is  troublesomely  large. 

The  only  way  its  amount  can  ever  be  arrived  at  will  be 
>y  the  measuring,  for  a  long  series  of  years,  of  the  deposit 
n  some  existing  reservoir,  together  with  the  delta  at  its 
lead,  while  silt  determinations  are  kept  up.  In  this  way  a 
result  may  finally  be  deduced  for  one  stream,  but  the  ques- 
tion of  its  applicability  to  other  streams  will  be  an  open  one. 

STREAM    FLI  >\V 

From  1S97  to  1899,  inclusive,  the  daily  discharges  are  taken 

from  the  records  of  the  Geological  Survey.     Twenty-one  meter 

irements  were  taken  in  1897,  fairly   well  distributed,  but 

not    catching    the    high    point    of   the    May     flood.       Only     two 

measurements   were   taken   in   1S98,   and   eight   in   1899. 

As  the  cross-section  is  a  rapidly  changing  one,  the  com- 
puted  discharges  for  1898  and  1S99  may  be  largely  in  error, 
ami  those  for  1897  are  likely  to  be  considerably  so.  It  is 
ile  that  tliis  error,  for  each  month,  does  not  exceed  25% 
and  the  table  for  each  year  may  not  be  in  error  this  much. 
During  1900,  the  station  was  operated  partly  by  the  Geolog- 
loal   Survey  and   partly   by   the   Boundary   Commission   and   the 

■ I    is   somewhat   better,   although    it    may    be    1  ."> ' ;     in    error. 

From    1901    to    1912,    systematic    meter    measurements    have 
kept    up.      Ten    are    made    each    normal    month        During 

i"  is    of    floods,    more    are    taken,    the    instructions    to    tie' 

er   making   him    sun     to   catch    all    material    fluctuations 
in   flow.      'i'ii,.   gage  has   always    been    read    twice   daily. 

While  a   single   measurement    maj    !><■  6  or  8*8    in  error,  the 

i    oni     win    tend   to   balance   those   of  another,   so  that 

.'ii   error  of   meter   measurements   is   believed   to  he  con- 

Idei  ablj    h        I  ha  n    .. ' .        Tin      is   not  a     ;u    - -s.   hut    is   based   on 

ears'    study    and    comparison    of   thousands    of    measure- 

The    interpolations    of    dischari        foi     lays    when 

no   measuremen  I    iva      I  i     believed    to   be    not    ovei    ■"• 

SILT    SAMPLING    AND    DETERMINATION 

Mi'      of  water  were  sometimes  taken  In   the  swlft- 

■  i    place   and    sometimes    In    slower    water,      The   section 

Integrated    by    the    slow    lowering    and    raising    of    the    bottle 

and    the   sample   probably   showed    the    proper   percentage    for 

the     particular    place    in    which     it     was    taken     within    a     small 


margin  of  error.  How  neat-  it  came  to  giving  the  percentage 
for  the  whole  section  is  problematical.  Occasionally,  a 
sample  might  be  20%  or  25%  in  error.  As  in  the  disch 
however,  an  error  one  day  might  be  partially  or  wholly 
balanced  by  an  error  in  the  other  direction  another  day.  It 
is  probable  that  the  silt  samples  average  not  over  10%  in 
error,  and  possibly  that  they  are  not  5%   in  error. 

The  writer  does  not  know  by  what  process  the  determina- 
tions were  made  by  Prof.  Nagle  or  by  the  Berkeley  labora- 
tory, but  it  is  fair  to  assume  that  good  results  were  obtained. 
Mr.  Houck  first  weighs  carefully  the  whole  sample.  Then  he 
runs  it  all  through  filter  paper,  dries  out  and  weighs  the 
residual,  and  obtains  his  per  cent,  from  the  two  weights. 
The    process    is    accurate. 

WEIGHT  OF  SILT — The  most  perplexing  question  in- 
volved is  what  space  the  silt  will  ultimately  occupy  in  the 
bottom  of  the  reservoir  where  it  is  wet  the  greater  part  of 
the  time;  where  it  will  shrink  some  on  exposure  to  the  air, 
but  swell  again  when  the  water  covers  it,  and  where  it  is 
compressed  by  the  water  over  it  It  was  only  after  the  most 
careful  analysis  of  all  these  conditions  that  Mr.  Hall  and  the 
writer  took  the  samples  described  in  the  beginning  of  this 
article  and  adopted  its  dry  weight  as  the  weight  of  the  silt 
which  would  occupy  a  3-in.  cube  in  the  bottom  of  a  reservoir. 
The  bar  from  which  this  was  taken  had  been  exposed  to  the 
air  for  several  months.  The  sample  was  taken  June  29,  1904, 
and  the  record  shows  that  the  river  had  been  dry  since  Mar. 
1  and  had  practically  been  dry  since  Feb.  7.  The  bar  had 
large  cracks  in  it  and  it  was  assumed  that  the  shrinkage 
shown  by  these  cracks  would  equal  the  compression  in  the 
bottom   of  the   reservoir  due   to   the   superincumbent   load. 

It  has  always  been  the  writer's  custom  when  approaching 
a  problem  to  study  it  carefully,  weigh  it  in  all  its  bearings, 
assume  the  premises  which  seem  most  probable  and  then 
abide  by  the  result,  whatever  it  may  be,  so  long  as  it  is  a 
reasonable  one.  This  was  done  in  this  case  and  the  result 
of  53  lb.  of  dry  silt  to  1  cu.ft.  of  space  filled  was  adopted. 
This  unit  is  derived  from  experiment,  but  so  carefully  de- 
rived and  so  probable  does  it  seem  that  it  should  stand  until 
some  actual  measurements  of  sediment  in  a  reservoir  dis- 
prove it.  If  in  error  at  all,  it  is  on  the  safe  side.  Each 
reader  must  decide  for  himself  what  percentage  of  error  is 
involved. 

NET    RESULTS 

It  is  believed  that  the  reservoir  capacity  (315, S31  acre-ft.) 
the  silt  past  San  Marcial  for  the  whole  16  years,  1S97  to 
1912,  would  occupy  is  not  in  error  over  15%  either  way.  That 
is  to  say,  that  somewhere  between  270,000  and  360,000  acre-ft. 
of  reservoir  capacity  would  have  been  absorbed.  The  error 
may  not  be  over  10%.  in  which  case  the  range  would  be 
between    285,000    and    347,000    acre-ft. 

In  this  connection,  it  is  interesting  to  note  that  the  Recla- 
mation Service  has  tentatively  adopted  for  their  service  table 
of  the  Engle  Reservoir  a  flat  rate  of  1.8%  of  silt.  This  would 
give,  for  the  16  years  under  consideration,  342,000  acre-ft. 
The  writer  understands  that  the  use  of  this  percentage  is 
tentative  only  and  may  be  changed  when  further  knowledge 
is  had  of  the  settlement  of  silt  under  water.  The  fact  is  here 
noted   as   confirmatory   of   the   results   given   in   this   paper. 

EFFECT  ON  ENGLE  RESERVOIR 
This  silt,  together  with  that  indeterminate  amount  of 
sediment  which  moves  along  the  bottom,  has  passed  San 
Marcial  during  the  last  16  years,  and  it  has  moved  toward 
the  Engle  Reservoir  The  study  of  what  effect  it  will  have 
on  the  reservoir  and  of  what  should  be  done  to  handle  it.  is 
outside  the  scope  of  this  paper.  Suffice  to  say  that  the  en- 
gineers of  ili'    Reclamat Service  are  fully  cognizant  of  the 

conditions  and  are  engaged  in  devising  some  scheme  which 
will  most  expeditiously  and  cheaply  transport  the  silt,  or  a 
large    percentage    of   it.    through    tin-    reservoir. 


Oilproof   Concrete  can   i"    obtal I    bj    coating    the   surface 

of   the   concrete    with    a    mixture    oi    ordinarj     glut     and   a  5% 
potassium  bichromate  solution,  accord  limited  ex- 

periments  made   by   .1.    I,.   Jeffery,   published    in    "Concrete    md 
Const  inn  i'ii  1 1    i  ngineering"    for   December,    1913.      Mr.    3 
.i   .1     a        mbei    of  experiments   with    glue,    gelatin   and   other 
chemical  coatings,  but   found   thai   tin    mixture  noted   was  the 
"i  i\    on     in   ih.    lot   thai   he  tried   which   would   prevent   the  oil 

from  soaking  Into  and  out  of  i  in icn  te.     He  says  that  lack 

of  time  pi  evented   him  fro  out  i  xperlments  o 

mi.'    lines    with    tin     heavlei    oil*    or    with    crude    petroleum 
The    lists    were    made    with    kerosene.      He    thinks,    however. 

thai   reater  difficulties  would  result  from  the  us.'  of  heavy 

oils    1 1 1 .  i  n    from    the    more    \  olat  Ile  ki  ed  In   I  he    ex- 

pi  i  im.  hi     desci  Ibed 
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plosion 

By  N.  S.  Sprague*  and  ('has.  M.  REPPEKTf 
On  Nov.  2o,  1913,  a  serious  sewer  explosion  occurred 
in  Pittsburgh,  which  is  believed  by  the  authors  to  be  the 

,.     'Superintendent  of  Bureau   of  Construction,   Department  of 
Public  W  orks,   City  of  Pittsburgh,   Penn. 

fDivision   Engineer,   Bureau  of  Construction. 


most  extensive  and  disastrous  on  record.  Owing  to 
increasing  frequency  of  sewer  explosions  in  recent  yeill 
in  different  sections  of  the  country,  the  subject  deseriB 
i  areful  consideration  and  study  in  "order  to  determine  t| 
causes,  with  a  view  to  adopting  preventive  measurl 
The  damage  wrought  by  the  recent  explosion  in  this  eX 
and  the  consequent  clogging  of  an  8-ft.  trunk  se^l 
serving  a  population  of  50,000,  with  an  ordinary  dil 
weather  discharge  of  15  million  gallons  daily,  present! 
a  serious  situation.  Protection  of  property  "from  floo'li 
ing,  maintenance  of  traffic  in  streets  and  by  railroad,  coll 
tinuance  of  operation  of  large  industrial  plants,  and' sail 


Fig.  1.  Effects  of  Explosion  ox  Sassafras  St.  (Nov. 
25,    1913) 

Looking    west    toward     brewen  Ditch    afterward    settled  ElG.  2.     DAMAGE   AT   BOTTLING  HOUSE,   PITTSBURGH 


over   sewer.) 


Brewing  Co.    (Nov.  26,   1913) 


Pig.  i.  The  Same  Blowout  Seoi  red 
nv  Sn  i,  Shei  i  ix.,  (  Deo.  6) 
liter  Caving  Had  Blocked 

si  H  BR    IND   I'nih  RMINED 

,.        ,.  Crane 

11  03     mi     i;i:i  at    Si  ui  R    EXPLOSION     i\     I'm  i    i:i  BGH 


Fig.  f  oh'i  in  St.   Bbidq]  ;  s 

PLOWl    G    r.m    BreA] 

\ov.  28,  L913 
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■ding  the  public  health,  demanded  prompt  and  efEec- 

ifpr'oblem  confronting  the  city   immediately   after 
Explosion  was  to  prov.de  a  temporary   channel l  to 

^,o  and  the  repair  of  the  damaged  scw,r  An  a, - 
in  how  the  emergency  was  met,  together  with  a  de- 
Eta  of  the  effects  of  the  explosion,  is  the  purpose  oi 
us  article. 

Description  of  Sewer  and  Territory  Served 
The  sewer  in  which  the  explosion  occurred  is  the  mam 
runk  sewer  of  a  watershed  comprising  an  area  of    L700 


0perty  of  the  Pittsburgh  Brewing  Co.  to  Sassafras  St., 
extending  to  the  vicinity  of  39th  St.  Beyond  39th  St., 
the  sewer  again  crosses  private  property,  going  under  a 
number  of  buildings  and  manufacturing  plants  and  then 
follows  the  line  of  Neville  St.,  an  unimproved  thorough- 
fare bordering  the  right-of-way  of  the  Pittsburgh  Junc- 
tion R.R.,  and  continues  on  this  street  up  the  valley. 
The  sewer  above  Liberty  Ave.  is  hemmed  m  by  buddings 
and  railroads  on  one  side  and  a  very  steep  hillside  on 

t%otth' sides  of  33rd  St..  from  the  river  to  Penn  Ave., 
are  occupied  by  the  Upper  Union  Mdls  of  the  Carnegie 


explosion    of    No\ 


::ii.^zi^zs:*:^z!*=^—^^~ 


in 


>es  known  as  the  33rd  St.  or  Two  Mile  Run  Drainage 
.in  This  watershed  is  located  in  the  old  city  between 
!  rivers,  the  outlet  of  its  trunk  sewer  discharging  into 
.  Allegheny  River  about  two  miles  above  the  Point. 
„.,,„„■„  ides  portions  of  several  of  the  older  res- 
,ntial  districts  or  the  city  (Shadyside  East  Liberty 
„umlk,1(1  all,i  Lawrenceville).  Along  the  line :  of  he 
ver  there  are  located  in  the  valley  a  number  of  indus- 
B]  plants,  and  the  vicinity  of  the  outlet  .s  exclusively 
manufacturing  district. 

The  sewerage  system  of  the  basin  is  on  the  combined 
.,„  The  territory  embraced  within  the  watershed  is 
feciically  all  improved  and  sewered,  and  has  a  popu- 
gon  slightly  in  excess  of  50,000.  The  trunk  sewer  Eol- 
toj  the  line  ol'  a  former  water-course  located  lor  the 
ost  part  in  a  valley  with  rather  steep  slopes  It  extend. 
,  33rd  Si  from  the  river  a  shori  distance  above  Liberty 
ye  where,  turning  sharply  to  the  east,  it  continuee  up 
ravine  nearly  parallel  with  the  Pittsburgh  Junction 
,;  :ll„|  the  Pennsylvania  R.R.,  the  latter  being  al  a 
)mewha1  higher  elevation.  The  sewer  on  leaving  33rd 
t  croases  under  the  right-of-way  of  the  Pittsburgh 
imr(io||   ,.  I;.  thence  by  a  si  might  line  across  private 


Steel  Co..  while  between  33rd  and  Cayuga  Sts,  the  uppe 
t  of  the  explosion,  the  .ewer  passes  under  buildings 
of  the  Pittsburgh  Brewing  Co.,  the  Pittsburgh  Rivet  Co., 
Pittsburgh  Cold  Rolled  Steel  Co.,  the  Petroleum prod- 
ucts Co.,  and  two  frame  dwellings  on  Neville ,  St.  The  o- 
cat  on  0  the  sewer  in  the  ravine  is  remote  from  built-up 
sections;  steeply  inclined  hillsides  intervene,  and  the 
ateral  connections  of  the  sewer  extend  or- i  sharp  grades 
„p  the  hillsides  to  the  streets  lying  beyond.  Ihe  1  itts 
Kxgh  Junction  R.H.,  which  parallels  the  sewer ,  cros  e 
Libert v  Ave.  at  grade  and  is  earned  down  33rd  St.  to 
ward  the  river  on  a  viaduct  supported  by  columns  al 
Z  curb  line.  The  lower  end  of  the  basin,  below  Liherty 
Ave.,  is  comparatively  level. 


Brick  and  $     t  f  8'   |0'sCwer 

-     stone  semer 

Section  through  P.J  R  R  Viaduct 

FlG.  6.    Sections  or  33d  St.  Trunk  Seweb 
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The  section  of  the  sewer  affected  by  the  explosion  ex- 
tends from  the  outlet  for  a  distance  of  approximately 
5300  ft.  to  a  point  near  the  intersection  of  Neville  ami 
Cayuga  Sts.  From  the  outlet  to  Penn.  Ave.  the  sewer 
is  10  ft.  in  width  and  8  ft.  in  height,  of  brick  and  stone 
construction  with  the  exception  of  a  short  section  of  con- 
crete sewer  immediately  above  the  outlet,  which  is  an  ex- 
tension of  the  original  sewer.  Beyond  Penn  Ave.,  the 
sewer  is  circular  in  section,  8  ft.  in  diameter,  and  is  con- 
structed of  three  rings  of  brick,  the  invert  being  lined 
with  block  stone.  The  8-ft.  sewer  was  built  in  1891.  The 
hydraulic  grade  of  the  sewer  is  about  1<»  ft.  per  1000;  the 
capacity  is  estimated  at  800  cu.ft.  per  sec. 

Possibly  90%  of  the  public  garages  of  the  city  are  lo- 
cated within  the  watershed.  There  are  also  a  number  of 
miscellaneous  storage  houses,  dry-cleaning  establishments* 
and  paint-manufacturing  shops.  The  acid  waste  dis- 
charged into  the  sewer  includes  the  discharge  from  pick- 
ling vats  of  steel  companies.  A  plant  of  the  Pintsch 
( lompressing  Co.  is  also  located  near  the  line  of  the  sewer, 
at  Cayuga  and  Neville  Sts. 

The  Effects  of  the  Explosion 

The   explosion    occurred    about    2:30    p.m.      The    im- 
mediate effects  indicated  an  explosion  of  great  violence, 
affecting  5300  lin.ft.  of  the  trunk  sewer  and  extending 
some  distance  along  the  lateral  connections.     Street  pave- 
ments were  heaved,  ruptured  and  torn  asunder;  manhole 
lids  were  blown  high  in  the  air;  the  brick  masonry  of  the 
manholes  was  .-battered   and  in  some  cases  demolished; 
window  glass  was  broken  for  some  distance  from  the  line 
of  tli.-   sewer;  sections  of  the  sewer  collapsed,  stopping 
the   flow   and   causing  the  street   to   cave   in.     Buildings 
mikI   industrial    plants  over  or  in  close  proximity  to  the 
line   of   the   sewer    were    partially    wrecked    or   damaged, 
either  by  the  explosion  itself  or  by  subsequent  settlement. 
I  !ii>   sewer,   the   depth   of   cover,   and   the 
raphy  of  the  vicinity  fortunately  operated  to  con- 
i    Hie  sewer  itself  and  the  over- 
roadways,  thus  reducing  the  extent  of  the  damage 
i. ate  property   and   the   interference   to   traffic  and 

1)11.-11: 

At  the  time  of  the  explosion  the  outlet  of  the  sewer 
was  submerged  to  within  I  '/L-  n-  nl'  ll"'  top,  so  thai  the 
flow  i    eral   hundred   feet.     The  ex- 

plosion expelled  tl  e  J  -"in  the  outlel  b  itb  ti  n  i  5c 

Im  cai         i  S  \t  a  poinl  220  ft.  above  the  nut- 

let aboul   ".<>  lin.ft.  of  the  sewer  arch   immediately  col- 
!.  an  openii  i  ft.   square  a1  the  surfai  e  of 

the  ground  and  the  an  h  of  about    100  lin.ft. 

of  adjoin  h  rei  its  removal. 

a  i i  h  here  the  sewer  foi 

■  ;    into   the   river  and   where   the  bi    - 
rCd  from  hi  ■  te.    The  connection  bi  • 

the  i  irobably  a   pli 

break  was  I  l  ft. 
Practically  all  of  the  manholes  in  the 

|  .■  imagi  -I  or  di 

tl,,,  ,.  on  t!!  ■    mo  I  affected      Prom 

the  break  at  trie  river  to  Mulberry   Vlley,  where  the  coveT 

i   we    undam- 

'l  .    ,,, 

wt    heaved 

1 1 .f  1 1  r  r  .1  rlh  the  sewn-  and  the  arch  of  the 
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Between  Penn  and  Liberty  Aves.,  a  distance  of  215  I 
where  the  cover  ranges  from  3  to  I1/*}  ft.,  the  effects  of  t 
explosion  were  more  severe.     Near  the  abutment    of  t 
viaduct  at  Liberty  Ave.,  the  arch  of  the  sewer  was  <1 
molisbed  and  the  ground  caved  in  immediately  after  t 
explosion,  the  opening  being  about  48  ft.  long.    The  ant 
of  the  balance  of  the  sewer  between  Liberty  and  Peij 
Aves.   was   ruptured   to   such   an   extent   that   immedia: 
uncovering  of  the  sewer  was  made   necessary.     A  rida 
several  inches  in  height  in  the  cobblestone  paving  hid 
cated  that  the  ground  over  the  sewer  was  raised  boa 
and  split  open  directly  over  the  crown,  the  ridge  beir 
left  as  the  ground  settled  back  into  place.     The  east-ire 
lid    of    a    manhole    near    the    abutment    was    blown    n 
through  the  floor  of  the  viaduct  above. 

Beyond  the  north  line  of  Liberty  Ave.  to  the  manhol 
near  the  Forfar  St.  bridge,  a  distance  of  480  ft.,  the  sew* 
is  in  deep  cut,  the  depth  to  the  crown  ranging  from  19  t 
15  ft.  There  were  no  surface  indications  of  the  sewer 
being  damaged  between  these  points,  except  an  exterj 
sive  opening  at  the  manhole  near  the  bridge.  In  tb 
vicinity  of  this  manhole  for  a  considerable  distance  th 
sewer  collapsed  and  the  surrounding  ground  caved  ii 
opening  up  a  large  hole  which  gradually  extended  a 
the  settling  of  the  sewer  arch  continued.  A  manhole  oj 
33d  St.  just  above  Liberty  Ave.  was  shattered,  the  brick 
work  (of  excellent  quality)  being  cracked  and  mptura 
from  the  top  of  the  sewer  to  the  surface  of  the  street 
The  cast-iron  cover  of  this  manhole  was  found  150  ft 
away  in  a  horizontal  position,  embedded  an  inch  in  thf 
brick  sidewalk.  Subsequent  investigations  showed  thai 
the  arch  of  the  sewer  was  either  broken  or  ruptured  along 
tic  crown  from  Liberty  Ave.  to  the  Forfar  St.  bridge 

Surface  settlement  over  the  sewer  where  located  on 
private  property  of  the  brewery,  between  33d  and  Sassa 
Eras  Si-.,  indicates  that  the  sewer  lias  been  more  or 
damaged,  this  opinion  being  verified  by  an  examination- 
al a  shaft  near  Sassafras  St. 

From  the  point  where  the  sewer  enters  Sassafras  St.  to 
tlie  end  of  the  explosion,  a  distance  of  2600  ft.,  the  ;inli 
of  the  sewer  was  blown  nil',  causing  the  sewer  to  choke 
and    the   pavement   and   street   surface  to  settle. 

Sassafras  St.  was  paved  with  blockstone  on  a  gravel 
foundation  to  38th  St.  The  street  is  10  ft.  wide  and  has 
an  8-ft.  sidewalk  mi  the  southerly  side.  The  sewer  is  lo 
cated  10  ft.  from  the  south  line  of  the  street.  The  pave- 
ment ami  curb  were  blown  up  ami  rapidly  settled,  caus- 
ing a  deep  depression  over  the  sewer. 

Exterior  Damage— The  bottling  bouse  of  the  Pittas 
burgh  Brewing  I  o.,  a  substantia]  two-story  brick  build- 
ing, i-  parallel  to  and  20  ft.  from  the  center  line  of  thl 
ewer.  The  stone  masonry  of  the  foundation  of  Ibis 
building,  which  extends  several  feet  above  the  surface  of 
the  ground,  was  badly  spalled  and  the  wall  was  pushed 
oni  of  line  toward  the  sewer  several  inches  at  the  east- 
mi  Some  idea  of  the  fori  e  of  the  explosion  is  eon- 
i  i  taterl  thai  this  building  was  apparently 
lifted  off  it  foundal  ion,  the  loi  a1  ion  of  the  sewer  being 
20  \\.  distant  and  12  to  15  ft.  below  the  streel  level. 

Between  38th  and  Cayuga  Si-,  the  Bewer,  n    previously 
tated,  passes  in  close  proximity  to  (or  under')  a  num- 
ber of  manufai  hiring  plants  ami  frame  dwellings. 

The  plant  of  the   Pittsburgh   Rivei   <'<>..  a  sled  frame! 

mill  building   With   wooden  sides,  located  on   Sassafras  Si., 

standing  H>  ft.  Prom  the  center  of  the  sewer,  was  dam- 
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aged  by  the  explosion.  The  side  next  to  the  sewer  was 
blown  from  its  foundation  and  a  6000-gal.  water  tank 
was  moved  laterally  about  8  in. 

Just  bejond  the  plant  of  the  Pittsburgh  Rivet  Co.  is 
boated  the  steel  frame  mill  building  of  the  Pittsburgh 
Cold  Polled  Steel  Co.  One  of  the  furnaces  of  this  plant 
is  located  partly  over  the  sewer.  The  explosion  entirely 
wrecked  these  furnaces  and  stack,  twisted  the  corru- 
gated-iron sheeting  of  the  building,  and  damaged  the 
roof.  Adjoining  this  plant  is  the  plant  of  the  Petroleum 
Products  Co.  The  sewer  passes  directly  under  this  prop- 
erty and  also  under  and  close  to  a  number  of  large  gas- 
oline-storage tanks.  A  12,000-gal.  gasoline  tank,  about 
10  ft.  in  diameter  and  weighing  between  24  and  25  tons 
at  the  time  of  the  explosion,  was  lifted  about  3y2  ft. 
from  its  foundation;  adjacent  tanks  were  also  disturbed. 

A  freight  car  standing  on  a  siding  directly  over  the 
sewer  was  blown  from  the  track,  landing  on  its  wheels  at 
a  slight  skew  with  the  track. 


tire  collapse  of  a  long  section  made  it  necessary  to  clear 
away  the  obstruction  immediately  and  to  devise  a  plan 
for  bypassing  the  drainage  around  the  collapsed  section 
on  Sassafras  St.  in  order  to  prevent  flooding  and  con- 
sequent  damage  to  property.  Ordinances  were  passed  by 
Council  approximating  $50,000  and  authorizing  the  let- 
ting of  an  emergency  contract  on  a  force  account  basis. 
The  Emergence  Contract — The  work  included  un- 
der this  contract  consisted  principally  of  uncovering  the 
sewer,  sheeting  and  bracing  the  trench,  excavating  an 
open  channel,  cleaning  out  the  invert  of  the  damaged 
sewer  and  other  incidental  work.  The  essential  features 
of  the  contract  were  as  follows : 

1.  The  contractor  is  required  to  furnish  an  adequate  force, 
plant   and   equipment. 

2.  Labor,  materials  and  supplies,  dumpage  charges,  de- 
livery and  removal  of  equipment,  etc.,  are  paid  for  by  the  city 
at  actual  cost  plus  15%  for  profit  and  overhead  charges. 
Small  tools  are  furnished  without  charge. 

3.  The  maximum  rates  for  various  classes  of  work  and 
the    rental    prices    for   equipment   are    stipulated. 


i  Pig.  7.  Operations  at  break  near  river.  Opening  has  been 
[cavated,  sheeted  and  braced.  Removal  of  damaged  sewer 
id   debris   in  progress,   Dec.   5,   1913.) 

Two  dilapidated  frame  dwellings  which  were  unoccu- 
pied were  totally  wrecked. 

Beyond  the  Petroleum  Products  Co.  there  is  no  pav- 
ing over  the  sewer.  A  ditch  quickly  formed,,  due  to  the 
collapse  of  the  sewer. 

Fortunately,  only  relatively  small  gas  and  water  pipes 
Were  laiil  parallel  to  the  sewer.  These  lines  were  broken. 
Large  water  mains  (  12-,  36-  and  30-in.)  cross  over  the 
Bewer  at  Smalhnan  St..  Penn  Ave.  and  Liberty  Ave., 
respectively,  and  none  of  these  pipes  was  damaged. 

lwKiiT  Undamaged — Inspections  made  after  uncover- 
ing the  sewer  show  that  only  the  arch  above  the  spring- 
ing line  has  been  damaged.  The  invert  apparently  has 
ii.ii  been  affected.  In  most  places  the  sewer  is  found  to 
be  split  along  the  crown  of  the  arch,  the  arch  flattened 
and  in  sonic  places  destroyed  entirely. 

The  Question  of  Cause— The  causes  of  the  explosion 
have  not  yet  been  determined,  and  a  statemenl  as  to  cause 
cannot  be  presented  until  the  Tacts  have  been  ascertained 
by  thorough  investigation. 

Emergence  Opeb  ltions 

The   break-    in    the  Sewer  at    Certain    places  and   the  eu- 


sploded  Sewer 


(Fig.  S.  Sheeted  excavation  down  to  sewer,  between  Penn 
Ave.  and  Liberty  Ave.,  Dec.  8,   1913.) 

4.  Transportation  of  excavated  materials  by  freight  is 
paid  for  at  actual  cost. 

5.  The  city  assumes  the  cost  of  liability  insurance  with- 
out additional  profit,  and  is  responsible  for  damage  or  loss 
of  equipment   with   restrictions   as   to   negligence   and   defects. 

6.  Provision  is  made  for  furnishing  additional  labor  and 
equipment   at   prices   to   be   agreed   upon   in   writing. 

7.  The  books  of  the  contractor  are  open  to  audit  by  the 
city  and  the  contractor  is  required  to  furnish  full  information 
daily  as  to  the  cost,   etc. 

S.  The  contract  may  be  terminated  by  the  city  on  three 
days'    notice. 

This  contract  was  awarded  to  John  F.  Casey  Co.,  of 
Pittsburgh,  the  night  of  the  explosion.  This  contractor 
had  plant  and  an  organization  at  work  on  a  near-by  job, 
which  was  readily  obtainable  and  which  made  it  possible 
to  start  the  emergency  work  at  5  a.m.,  Nov.  26.  Since 
the  time  of  starling,  a  force  ranging  from  400  to  500  men 
has  been  continuously  employed  day  and   night. 

Clearing  the  Outlet — The  break  in  the  sewer  near 
the  river  obstructed  the  How  to  such  an  extent  that  there 
was  imminent    danger  of   the  sewer  becoming  entirely 

clogged.  Had  this  happened  the  steam-supply  lines  to 
the  Carnegie  mills  would  have  been  submerged,  causing 
the    mills    to    suspend    operations    and    so    throwing    2000 
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employees  out  of  work.  Furthermore,  the  overflowing 
of  the  sewer  at  this  point  would  have  made  a  channel  to 
the  river,  undermining  the  railroad  tracks  and  stopping 
the  operation  of  the  road. 

The  sewer  was  unobstructed  beyond  the  break.  In  or- 
der to  clear  the  obstruction  at  the  break  a  shaft  was  ex- 
cavated directly  below,  to  the  top  of  the  sewer.  An  open- 
ing was  made  in  the  sewer  inside  the  shaft  with  a  3^- 
ton  drop  hammer  operated  from  a  locomotive  crane.  This 
opening  released  the  water,  which  had  backed  up  to 
within  a  few  inches  of  the  steam-supply  line  and  about 
iy2  ft.  from  the  street  surface.  The  excavation  was  then 
continued,  and  by  Nov.  29,  the  sewer  was  uncovered  and 
the  trench  sheeted  and  braced  for  a  distance  of  about  50 
ft.  Subsequently  the  trench  was  extended  and  portions 
of  the  damaged  arch  of  the  sewer  and  debris  were  re- 
moved and  an  unobstructed  flow  secured. 
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The  length  of  the  trench  a1   this  poinl   is  <s|i   It.,  the 
width  16  ft.  and  the  depth  to  the  top  of  the  Bewer  I  l  ft. 
The  trench  was  sheeted  with  2-in.  lumber,  with  8x8-in. 
wale,-  and  6x8-in.                         To  avoid  inn ml  dan- 
flooding  in                                I  to  let  a  con- 

tracl  immediately  foi  the  pel  maneni  repairs,  al  an  esti- 
mated ;.'.ihi;  this  is  easily  possible  because  the 
repair   work   al   this  poinl    ie    separated    from  the  main 

;    i     I    i  i  i.  1 1  i.i  1 1 1     Si  i  inc.    -Work    was   com- 
menced  Nov.  26,  mien  ,  i  ng  i  he  damaged  si 
Libcrtj  and  Penn    \  i   ..  and  by  Nov.  29 
tion,  .  had  bed,  ■  |  and  the  shi 

i-  top  of  the  Bewer.     Since  i  ben  the  i 
tion,  1  bracing  of  the  I  rem  b  and  i  be  removal 

of  the  damaged  arch  and  d6bris   in  the  sewer  have  been 
0  e  of    he  railway  \  iaducl 

the  woi  by  hand. 

PI  R    I'm,  I    OP    Si  w  i  i        \l    ( layugfi    St., 
the  n:  tl  cffei  I  uallv 


closed  by  the  settlement  of  the  ground  into  the  .-ewer. 
The  sewage  overflowed  and  followed  down  the  right-of-  I 
-way  of  the  Pittsburgh  Junction  E.R.,  submerging  the 
tracks  and  damaging  the  roadbed.  It  reentered  the  sewer 
at  the  opening  caused  by  the  break  near  the  Forfar  St. 
bridge.  The  flow  into  the  sewer  w^as  partially  obstructed, 
causing  the  sewage  to  back  up,  but  the  obstruction  was 
not  sufficient  to  divert  the  flow  to  Liberty  Ave.  Had  the 
sewer  clogged  entirely  at  this  point  serious  damage  would 
have  resulted  to  property  on  Penn  and  Liberty  Aves., 
below  this  point. 

An  attempt  was  made  on  Nov.  27,  to  free  this  open- 
ing of  obstructions  by  excavating  with  an  orange-peel 
bucket  operated  by  a  locomotive  crane.  After  working 
several  hours  and  excavating  to  a  depth  of  about  18  ft., 
the  sides  of  the  excavation  began  to  cave  in,  threatening 
to  undermine  the  track  and  endanger  the  crane,  compel- 
ling the  suspension  of  this  work.  To  safely  continue  the 
work  it  was  necessary  to  support  the  track  upon  which  to 
operate  the  equipment,  and  pile  bents  were  constructed. 
The  track  having  been  made  secure,  a  coffer-dam  of  12i^>- 
in.  U.  S.  steel  sheet-piling  was  driven  around  the  open- 
ing. This  coffer-dam  was  about  40  ft.  long  and  20  ft. 
wide,  the  piles  being  30  ft.  long.  The  prompt  delivery 
of  the  piles  was  made  possible  by  the  courtesy  of  the 
steel  mills  in  changing  the  rolls  and  immediately  rolling 
the  material,  which  was  delivered  upon  the  work  within 
12  hr.  Driving  the  sheeting  was  started  on  the  night  of 
Nov.  29,  and  finished  Dec.  2.  By  the  time  the  sheet-pil- 
ing had  been  driven,  the  opening  into  the  sewer  had  be- 
come entirely  closed.  Excavation  inside  the  coffer-dam 
was  started  immediately,  and  after  several  hours'  work 
the  obstruction  was  removed,  releasing  the  water,  which 
in  the  meantime  had  submerged  the  surrounding  local- 
ity. The  bracing  of  the  coffer-dam  with  12xl2-in.  tim- 
bers was  now  started,  and  continued  as  the  excavation 
was  started  down.  To  permit  the  entrance  of  water,  an 
opening  was  left  in  the  coffer-dam,  and  a  screen  of  12x12- 
in.  timbers  set  vertically  was  built. 

The  uncertainty  of  the  condition  of  the  sewer  below  the 
coffer-dam,  and  the  extreme  danger  of  the  opening  at 
this  point  becoming  closed  in  case  of  a  heavy  rain,  made 
1 1  advisable  to  sink  another  shaft  at  the  manhole  on 
33d  St.,  just  above  Liberty  Ave.,  on  the  opposite  side  of 
the  railroad,  and  from  this  shaft  construe!  a  flume  lead- 
ing  In  a  point  just  above  the  coffer-dam.  The  sbafl  al 
the  manhole  is  20  ft.  square.     The  flume  is  10  ft.  wide 

and   200   ft.   long,   with  B  grade  of    1  '  ,'  :  the  average  depth 
of  cut  for  the  Hume  was  ahoul   12  ft. 

The  flume  serves  the  double  purpose  of  a  bypass 
around  the  break,  to  make  possible  and  easy  the  cleaning 
mil  of  the  Bewer  above  the  break,  and  of  providing  an  ad- 
ditional  waterwaj  for  storm  flow.  It  was  practically 
completed  on  the  nighi  of  Dec.  6.  The  rain  on  the  night 
of  Dec.  6  and  the  daj  following  pu1  il  to  actual  test,  and 
dm strated  the  wisdom  of  the  extra   precaution  taken. 

W'bile  work  was  in  progress  in  connection  with  open- 
ing up  the  Bewer  al  the  places  previously  mentioned,  tbe 
railroad  company  wae  busy  excavating  a  ditch  along  and 
outside  of  the  tracks,  in  accordance  with   previous  ar> 

i, incuts.    The  ditch  confined  the  water,  thereby  keep 

ing  ii  nil  the  l  rai  I     and  diver!  ing  t  he  Hew  I  rom  the  I 

nl  the  damaged    ewer. 

A  decision  having  been  reached  as  to  the  policy  to  be 
ied  with  reaped  to  permanenl   repairs  (which  eon- 
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templated  the  performance  of  the  work  by  competitive 
bidding  based  upon  unit-prices),  it  was  necessary,  in 
order  to  determine  the  character  and  extent  of  such  re- 
pairs, to  uncover  the  sewer  from  the  west  end  of  the 
bottling  house  on  Sassafras  St.  to  Cayuga  St.  The  work 
of  uncovering  the  sewer  between  the  above  points  will 
require  (under  the  most  favorable  weather  conditions)  at 
least  two  months,  and  during  this  interval  all  drainage 
will  flow  in  the  opeu  ditch.  To  prevent  damage  to  the 
railroad  property  in  case  of  rain  during  this  period,  it 
was  considered  advisable  to  enlarge  this  ditch  to  regular 
lines  and  to  sheet  and  brace  the  sides.  The  ditch  is  2800 
ft.  long  and  10  ft.  wide,  with  a  minimum  depth  of  6 
ft.  The  sides  are  sheeted  with  2-in.  plank.  12  ft.  in 
length,  and  braced  transversely  with  6x8-in.  timbers. 

Additional  funds  were  appropriated,  amounting  to 
|60,000,  making  a  total  appropriation  of  $110,000  to 
over  the  cost  of  the  emergency  work.  The  uncovering 
pf  the  broken  sewer  from  the  brewery  along  Sassafras 
:St  to  the  end  of  the  stable  of  the  brewery  requires  the 
use  of  a  eableway,  supported  by  three  towers.     The  ex- 


pacity  is  2000  eu.ft.  per  sec.  This  computed  runoff  is 
based  on  an  area  of  about  1 6 1 ) ( )  acres,  the  time  of  concen- 
tration of  the  flow  with  sewers  full  at  the  point  computed 
being  31  minutes,  the  coefficient  of  runoff  taken  at  0.63 
and  the  rainfall  rate  2  in.  per  hr. ;  the  estimated  quan- 
tity provides  for  future  development.  In  view  of  the 
foregoing,  it  was  necessary  to  decide  whether,  under  the 
circumstances,  it  would  be  advisable  to  permanently  re- 
pair the  old  sewer  to  its  former  dimensions  or  to  con- 
struct an  entirely  new  sewer  adequate  to  carry  the  total 
runoff  of  the  watershed.  In  case  the  first  plan  was 
adopted,  the  construction  of  a  relief  sewer  equivalent  to  a 
circular  sewer  9  ft.  in  diameter  would  be  required  to  pro- 
vide adequate  drainage.  A  new  single  sewer,  adequate 
to  carry  the  total  runoff,  would  have  a  carrying  capacity 
equivalent  to  an  11-ft.  circular  sewer. 

The  position  of  the  State  Commissioner  of  Health 
with  regard  to  the  continued  use  of  the  combined  system 
and  the  discharge  of  the  untreated  effluent  into  the  river 
further  complicated  the  problem.  At  the  request  of  the 
municipal  authorities,  the  State  Commissioner  of  Health, 


Fig.  in 


Flume  Diversion  in  Yards  near  Forfar 
St.  Beidge 


avated  material  is  loaded  into  wagons  and  hauled  to  a 
lear-bv  dump,  as  there  is  no  room  on  either  side  of  the 
ewer  to  store  the  material.  This  work,  together  with  the 
nlargement  and  sheeting  of  the  open  channel,  is  now  in 
irogress.  Beyond  the  stable,  where  space  is  available,  a 
lifferent  method  of  excavating  and  disposal  of  material 
rill  be  adopted. 

Plans  fob  Bepaies  and  Future  Construction 

The  formulation  of  a  policy  for  the  repair  and  recon- 
duction of  the  damaged  sewer  was  necessarily  held  in 
beyance  until  a  more  complete  knowledge  of  the  condi- 
ion  of  the  sewer  was  obtainable.  The  problem  was  com- 
licated  by  the  fad  that  the  existing  sewer  was  inade- 
uate  in  capacity  to  provide  proper  drainage  for  the  dis- 
rict  served.  The  trunk  sewer  and  main  laterals  of  the 
(Tsteni  are  surcharged  during  heavy  rains,  blowing  oil' 
lanholcs,  overflowing,  and  backing  up  the  sewage  into 
ie  laterals  and  connections.  For  the  improvement  of  the 
rainage  of  the  basin  a  study  was  made  two  years  ago 
I'  the  drainage  requirements  and  designs  were  prepared 
ir  a  relief  sewer,  which  lias  since  been  completed,  paral- 
Jing  the  existing  main  between  Aiken  and  Winebiddle 
.ves.  It  was  anticipated  thai  Ibis  relief  sewer  would  be 
ttended  to  the  river  as  funds  became  available.  The 
ipacity  of  the  damaged  sewer,  as  before  stated,  was  <SI|I) 
i- ft .  per  sec.,  while  the  total   required  discharging  ca- 


Fig.  11.    Sewage  Flowing  along  P.  J.  R.R.  Tracks. 
Nov.  26,  1913.     Looking  toward  33d  St. 

Dr.  Samuel  G.  Dixon,  was  represented  in  the  consider- 
ation of  these  matters  by  F.  Herbert  Snow,  Chief  Engi- 
neer of  the  State  Department  of  Health.  After  exam- 
ining the  situation  and  conferring  with  the  local  engi- 
neers, a  joint  report  was  submitted  at  the  request  of 
Council,  by  Mr.  Snow  and  Mr.  Sprague.  The  report 
makes  definite  recommendations  with  regard  to  the  needs 
for  additional  drainage  facilities  in  the  whole  basin,  the 
policy  io  be  followed  with  respect  to  repairing  the  dam- 
aged sewer,  and  the  matter  of  the  disposal  of  the  sewage 
into  the  Allegheny  River. 

Aside  from  relative  economy  of  construction,  the  fol- 
lowing factors  entered  into  the  determination  of  plans 
for  rebuilding  and  reconstruction.  It  was  necessary  to 
provide  at  the  earliest  possible  moment  a  temporary 
waterway  for  the  sewage  Io  avoid  damage  from  flooding 
anil  to  relieve  unsanitary  conditions.  The  construction 
of  a  new  sewer  11  ft.  in  diameter,  adequate  to  carry  the 
entire  discharge  from  the  basin,  would  involve  serious  de- 
lay, pending  the  procurement  of  funds  by  a  bond  issue. 
Funds  for  repairing  the  sewer  to  its  present  size  could 
be  readily  obtained  by  ta\  Levy.  During  the  construction 
of  the  Ll-ft.  sewer  the  How  would  have  to  be  maintained 
in  an  open  channel.  The  time  required  to  construct 
the  larger  sewer  would  greatly  exceed  that  required  io 
repair  the  present  sewer.  Since  tin'  invert  of  the  sewei 
was  found  to  be  intact,  it   is  feasible  to  satisfactorily  re- 
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pair  the  sewer  by  constructing  a  new  arch,  the  flow  in 
the  meantime  being  confined  in  the  old  invert.  Repair- 
in-  of  the  present  sewer  was  further  justified  by  the  fact 
that  when  so  repaired  it  will  have  a  further  life  of  at 
least  25  yr. 

It  was  further  determined  that  the  cost  of  permanently 
repairing  the  existing  sewer  with  a  new  arch  and  sub- 
sequently building  a  9-ft.  relief  sewer  was  less  than  the 
cosl  of  building  a  single  new  sewer,  particularly  since 
the  increased  cost  of  maintaining  the  open  channel  re- 
quired by  this  latter  plan  would  be  considerable  and  the 
plan  itself  open  to  serious  objection. 

After  considering  the  situation  from  all  standpoints, 
definite  recommendations  were  made,  in  the  joint  report 
referred  to,  to  the  effect  that  the  old  sewer  be  repaired  to 
its  original  size,  at  an  estimated  cost  of  $250,000,  and 
later,  under  funds  to  be  provided  by  bond  issue,  a  relief 
sewer  be  provided,  the  total  cost  of  which  work,  including 
additional  relief  sewers  for  the  main  laterals,  is  estimated 
at  $938,000. 

The    accompanying   general    plan    shows    the   existing 
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combined  sewer  system  of  the  basin,  relief  sewers  recentu 
completed  or  now  under  construction,  and  proposed  rd 
Lief  sewers,  which,  with  the  existing  sewers,  will  provid] 
adequate  drainage  for  the  whole  watershed. 

The  question  of  the  treatment  of  the  sewage  from  tbi 
basin  was  deferred  until  such  time  as  detailed  plans  foi 
the  comprehensive  improvement  of  the  drainage  facili 
ties  of  the  basin  can  be  prepared  and  funds  provide] 
for  their  execution.  The  probable  solution  of  the  proa 
lem  will  consist  of  a  dry-weather  diversion  and  the  in 
stallation  of  settling  or  screening  devices,  or  both,  witl 
a  submerged  outlet  extending  to  the  thread  of  the  Alle 
gheny  River.  The  construction  of  such  works  will  pro! 
ably  be  delayed  until  required  by  the  State  Departmea 
of  Health. 

The  work  is  under  the  supervision  of  N.  S.  Sprague 
Superintendent  of  the  Bureau  of  Construction ;  I.  Chas 
Palmer  is  Division  Engineer.  Ottomar  Stange,  of  th< 
firm  of  John  F.  Casey  Co.,  has  supervision  over  the  cos 
tractor's  forces,  assisted  by  G.  M.  McAllister,  Superin 
tendent. 


^YNOPSIS — Modem  demands  for  a  better  quality  of 
water,  better  fire  protection  and  improved  pumping  con- 
ditions ure  leading  to  an  abandonment  of  the  Mississippi 
River  and  direct  pumping  for  a  supply  pumped  by  elec- 
tric power  fruiii  wells  in  the  gravel  and  sand  to  a  receiving 
n  i  rvoir,  from  which  the  water  is  pumped  to  a  distrib- 
ilui'i  reservoir.  The  old  pumps  are  being  overhauled  and 
moved  to  a  new  station  near  the  receiving  reservoirs.  The 
well  -pump  houses,  the  new  main  pumping  station  and  the 
\wo  reinforced-concrete  covered  reservoirs  are  described. 
■& 
The  city  of  La  Crosse,  Wis.,  is  located  on  the  east  side 
of  the  Mississippi  River  and  is  divided  into  two  parts 
by  the  La  Crosse  River,  which  enters  the  former  stream 
point.    The  population  was  aboul  30,500  in  1910, 

i    l, mated    to    nach    about     10,(100    by    1930.      The 

ni  water-supply  system  was  built  by  the  city  in 
I-",",,  taking  water  from  the  Mississippi  River  and  pump- 
ing ii  directly  into  the  main-.  The  water  is  not  filtered. 
•pin-  consumption  hat  averaged  nearly  3,000,000  gal. 
I„.,  -.'I  I,,.  for  aboul  ten  years.  The  most  severe  con- 
ditions wire  during  the  rery  dry  summer  of  1910,  the 
aVi  rage  for  July  being  5,500,000  gal.,  with  a  max- 
imum of  6,800,000  gal.  for  a  few  days. 

Old  W  ah  i:  Works  s  ,    n 

The  pumping  station  wae  located  near  the  Mississippi 
inufacturing  district  of  the  southern  pari 
0f  ii,,  idjai  cut  to  the  business  center.    With 

such  a  location  it  had  a  rather    evere  Sre  hazard. 

A  change  in  the  source  ami  i le  of    apply  bei  i i 

,1,   iri  ,.   better  water  and  to  avoid  the  difficul- 

tie      nd   ' ta1  1    to  a   direcl  pumping  sys- 

i.  m.      ■  ■  ■  ordingly,  AAvord  &    Burdicl     i  on  lilting  engi- 

I  m   L911  l"  make  inves 

apply  and  f ther  improvemenl 


in  the  works.  They  advised  that  water  sufficient  for  th 
next  15  or  20  years  could  be  obtained  from  wells  sun 
in  a  240-acre  tract  of  sand  and  gravel  land  in  the  L 
Crosse  Valley,  within  the  city  limits,  and  that  this  sup 
ply  could  be  enlarged  by  sinking  more  wells  in  adjacen 
land  when  needed.  They  recommended  that  the  wate 
be  pumped  from  the  wells  by  electric  power,  delivered  t 
a  1,000,000-gal.  covered  storage  reservoir  and  pumpe 
thence  to  a  5,000, 000-gal.  reservoir,  from  which  the  cit; 
would  be  supplied  by  gravity.  The  plan  included  movinj 
the  old  pumping  plant  to  a  new  station  near  the  reccivini 
reservoir  and  making  some  improvements  in  the  larges 
pump.* 

These  recommendations  were  adopted,  and  the  work 
are  now  well  advanced.  '  As  soon  as  the  works  are  com 
pleted,  the  river  supply  will  be  abandoned.  The  con 
tracts  were  lei  in  November,  1912,  and  the  entire  systei 
is  expected  to  be  completed  by  January,  191  I.  The  corr 
struction  has  been  under  the  direction  of  Alvord  &  Bui 
dick,  with  L.  A.  Genpel  as  resident  engineer  in  charge 
The  city  engineer  is  Geo.  P.  Braddish.  The  estimate  o 
cost   for  the  new  water-supply  system  was  as  follows: 


su;,3i 
i2,«: 

11,01 
25,0C 
M,2i 
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Total 

I ! di i  and  Incidental     15'  .ri.ri,OI 


I  and  (240  acres) 

W,  II    .    I'l  :,l   1850 

Well  ourbs,  houses  and inections 

Motors,  pumpH  and  generators 

Pipi   i"  wells 

i  >  i n  M ii  Lines         

Ri   .  r  ..ii.  1,000,000  gal 

Pumping  stal  ion 

Pumping  engine)  8.000,000  I'm 

i  'iping,  in:-  .I. I  engines  and  boilers,  etc 


5,000,000  gal 


•The   principal    machlnerj    al    it Id    station    wag   aa   fol 

lowai   One    10,000,000  gal     iiniiv    vertical    triple  expansion   en 

iin,.    (1895),    one     1,1 ral.     Blake     i ><>iiinl  .•miiiniHln 

Sired     m-iImi     •  iiriie.    i  issn.    ::.!>»". oo  ,;;,i.    ..|ir,n,.-    of    till 

lil'.,     i -. B81),     ll,i,  ■■     IX7-li|'.     i  1 1 1 .  ■  i  f  l :  1 1 1  >•     llnil     Im.M.t.h,    Sxl 

ft.     (1908)        Tin-    luliil    lift    nt    tin-    ol<l    plant     w:im    .it I     I  its    f 
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The  Wells 

Fur  the  new  water-supply  there  arc  five  groups  of  four 
wells  each.  The  wells  are  115  to  160  ft.  deep,  10  in. 
diameter,  with  a  20-ft.  length  of  strainer  on  the  bottom. 
The  suction  pipe  is  connected  directly  to  the  well  casing, 
no  interior  drop-pipe  being  used.  In  each  group  of 
wells,  a  10-in.  flanged  suction  pipe  runs  from  each  well 
to  the  low-service  pumping  station  of  the  group;  and 
14-  and  20-in.  discharge  pipes  leading  from  these  five 
stat  mns  unite  in  a  24-in.  main  terminating  at  the  low- 
service  reservoir. 

i4-z" „>•' 
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Fn;.  1.    Pump  House  Serving  a  Group  of  Four  Wells 


The  wells  in  each  group  are  about  100  ft.  apart,  and 
file  groups  are  800  to  900  ft.  apart,  being  so  arranged 
that  wells  for  additional  groups  can  be  put  down  to  in- 
:rease  the  supply  by  30  to  50%  on  the  same  site. 

The  wells  were  put  down  by  an  ordinary  well-drilling 
jig.  Difficulty  was  anticipated  in  laying  the  pipe  lines 
|cross  the  marshy  ground  but  the  work  proved  to  be  com- 
paratively easy.  Steel  sheet  piling  was  used  for  these 
pipe  trenches,  being  driven  to  below  the  grade  lino,  and 
removed  after  the  pipes  were  laid.  This  work  was  done 
Bring  the  winter. 

Electrically  Driven  Pumps  at  Wells 

Each  group  of  lour  wells  is  served  by  an  electrically 
iriven  pump  in  a  pump  house  central  to  the  group.  The 
pump  is  of  the  vertical-shaft  centrifugal  type,  having  a 
opacity  of  1400  gal.  per  tnin.  (  2,iiOO,0()()  gal.  per  day) 
it  112D  r.p.m.  against  a  head  of  W  ft.,  including  stte- 
Hiui.  On  the  top  of  the  shafl  is  mounted  a  35-hp.  440- 
Jblt,  60-cycle,  three-phase  motor.  Ordinarily  four  of  the 
froups  will  lie  pumped  ami  one  held  in  reserve.  Curren! 
-  brought  in  the  pl;inf  from  the  main  pumping  station, 
lie  poles  carrying  flic  transmission  line  also  serving  to 
ferry  telephone  wires. 

The  pump  houses,  Fig.  1.  arc  circulaT  structures  (if  re- 
oforced  concrete,  12  ft.  8  in.  diameter  inside,  with  a 
keighl  of  16  ft.  i;  in.  from  the  bottom  of  the  pit  to  the 


pump  floor,  and  8  ft.  9  in.  from  this  floor  to  the  roof. 
The  bottom  is  at  elev.  26  (above  city  datum).  The 
walls  are  12  in.  thick  in  the  lower  portion  and  6  in. 
above,  while  the  floor  is  15  in.  thick  and  the  roof  4  in. 
The  pump  floor  is  of  steel  plates  on  I-beam  framing,  and 
the  roof  has  an  I-beam  for  a  hoist  in  handling  the  ma- 
chinery.    The  concrete  is  similar  to  that   used  elsewhere. 

A  small  electrically  driven  drainage  pump  is  provided 
in  the  pump  house  and  serves  also  for  priming  the  main 
pump.  To  provide  against  the  possibility  of  delivering 
drainage  water  from  the  sump  into  the  mains,  a  flexible 
hose  connection  is  used  on  the  small  pump  so  that  it  can 
be  connected  either  to  the  main  pump  or  to  the  sump. 

Construction — The  well  houses  extend  about  8  ft.  be- 
low the  ground-water  line,  so  that  special  means  had  to 
be  employed  in  building  them.  The  contractor  drove 
sheeting  to  a  depth  of  about  11  ft.,  forming  an  octagon 
of  about  IT  ft.  diameter.  The  ground  was  then  exca- 
vated and  a  wooden  tub  or  tank  set  in  place  to  form  the 
outside  of  the  form,  the  concrete  floor  being  laid  on  the 
bottom.  When  the  concrete  had  set.  the  tank  was  taken 
down  for  use  at  another  pit,  but  of  course  required  a  new 
wood  floor  each  time.  As  the  marsh  is  overflowed  every 
year,  the  walls  had  to  be  made  watertight.  The  drawings 
show  the  earth  banked  up  around  the  pump  houses,  but 
part  of  this  banking  was  washed  away  by  the  spring 
floods,  necessitating  the  use  of  a  ladder  with  platform 
landing  instead  of  the  stairs  originally  planned. 

Receiving  Eesekvoir 

The  24-in.  discharge  main  from  the  wells  delivers  the 
water  into  a  receiving  reservoir  of  1,000,000-gal.  capacity 
at  the  new  pumping  station  in  llyrick  Park.  A  A'eii- 
turi  meter  is  placed  in  this  main,  and  has  a  throat  diam- 
eter to  measure  water  accurately  at  rates  varying  from 
1,400,000  to  13,000,000  gal.  daily.  The  reservoir  is 
rectangular  in  plan,  and  is  divided  into  two  chambers. 
The  main  or  storage  chamber  is  102x97  ft.,  and  the  suc- 
tion chamber  is  9x102  ft.  The  depth  is  14  ft.  The  res- 
ervoir is  below  the  ground  level  of  the  park,  and  its  roof 
is  covered  with  about  12  in.  of  earth. 

The  reservoir  is  of  reinforced-concrete  construction, 
somewhat  similar  to  that  employed  for  the  distributing 
or  service  reservoir.     The  columns  arc  spaced  12  ft.  1  in. 


Fig 


6~C./.FfpeCM/et  ^Concrete Pier*'  '■" 

Overflow  Valve  Well 

2.  Overflow   Trough  \\i>  Suction  Bell  of  the 

R]  i  n\  im;  Reservoir 


longitudinally,  and  13  ft.  t>  in.  and  1  I  ft.  ~,  in.  trans- 
versely. Upon  them  are  the  23x1 2-in.  girders  with  a  6- 
in.  roof  slab.  The  concrete  floor  has  a  %-in.  finishing 
coal  of  1:2  cement  mortar.  A  ventilating  -haft  is  pro- 
vided and  to  prevent  the  pocketing  of  air  between  the 
girders,  i-in.  venl  boles  arc  provided  in  these  just  below 
the  slab. 

The  overflow    device   is  a  concrete  trough,  with  pipe 
connections,   as  shown   in    Fig.  2.     To  insure  a  uniform 
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draft,  the  suction  pipe  of  each  engine  ends  in  a  bell  di- 
rectly over  an  annular  depression  in  the  floor  of  the  suc- 
tion chamber.  This  arrangement  for  the  Blake  pump  is 
shown  in  Fig.  2. 

Maix  Pumping  Station 

This  new  pumping  station  is  located  in  Myrick  Park, 
close  beside  the  receiving  reservoir  at  elev.  50.  It  pumps 
the  water  through  a  24-in.  main  to  the  distributing  res- 
ervoir (elev.  258),  a  distance  of  iy2  miles,  and  has  also 
a  30-in.  main  connected  to  the  city  distribution  system 
for  direct  fire  service.  The  24-in.  and  20-in.  distribu- 
tion mains  are  connected  also  with  the  distributing  res- 
ervoir by  a  20-in.  main.  Being  located  in  a  public  park, 
the  building  has  been  designed  with  a  view  to  a  pleasing 
a  I 'pen  ranee.  It  is  a  one-story  building  with  exterior  walls 
of  red  brick  and  white  terra  cotta,  while  the  interior  is 
of  buff  repressed  brick  with  white  marble  wainscot.  The 
roof  is  of  concrete,  on  steel  trusses,  the  slab  being  cov- 
ered with  an  asphalt  composition  and  gravel.  The  coal 
bunker  is  of  reinforced  concrete. 

The  concrete  foundation  walls  are  exposed  for  about 
3  ft.  above  the  ground  level  and  this  part  is  given  a  spe- 
cial treatment.     The  concrete  is  wetted  and  given  a  coat 


Fig.  3.  Gband-dad  Bluff,  La  Crosse,  Wis. 

(The  location  of  the  high-service  reservoir  is  indicated  by  the 

towi-i    ami    .Inn,     .if    the    coiiei-etiiiK    plant   i 

of    1:3    cement    mortal.      This    also    is    wetted    and    then 

given  a  finishing  coat  of  mortal  composed  of  1  part  port- 
land  cement  and  I  part-  crushed  white  granite  screenings 
(with    do    sand).      When    the    latter    coat    has    set,    it    is 

scrubbed    with   acid   to  remove  the  surface  cement   and 

init    parti  les,  the  treated    surface  being 

well  trashed  down  with  a  hose  to  remove  all  trace    of 

the   acid. 

The  engine   room   is    100x50   ft.,   with   its   floor  *  ft. 

thai  of  the  boiler  room,  57x40  ft.    The  coal  bunker 

and    hi  ide  the  boiler  room )  are  57x29  ft.    The 

i  in,;,  M  i   of  500  tons,  and  is  aerved 

by  a  -pur  track  from  the  adjacent  line  of  the  Green  Baj 

&  Western  R.R.     The  smoke  tacl    i    of  concrete,  150  ft. 

high,   with  meter  of  5   ft.     The  engine   room 

o  ei  hi  ad  electrii    traveling  crane 

"i.  «  Mb  a  hi  ad  '  a    of   I 

In  the  engine  room  are  i.,  ing  ,,,  tailed  the  old   Holly 

i     (with    pi" ii      n  dui  ed    to.    give    8,000,000  gal. 

tire  oi  'in  to  100  lb.),  and  a 

ompound  high  duty   pumping  en 

tinst  a  total  brad  of  240 

ft.   (includii  Spt ided   Pot  b  third 

engine  in  the  future,  but  at  present  the  old  Blake  1,000, 


000-gal.    direct-acting    pump    will   be   installed    here    fo 
emergency  purposes. 

In  this  room  also  are  the  turbo-generator  units  fo1 
supplying  current  to  the  low-service  pumps  at  the  wells 
These  are  of  125  kv.a.,  and  two  are  now  installed,  whih 
space  is  provided  for  a  thin  I. 

The  boiler  room  provides  for  four  internally  fired  boil 
ers,  of  187-hp.,  and  the  three  of  these  from  the  old  staj 
tion  are  now  being  transferred  to  the  new  station. 

The  concrete  foundations  for  the  pumping  station  am 
the  engines  were  built  during  the  winter,  in  order  to  hi 
in  readiness  for  installing  the  pumping  engines  early  ii 
the  spring.  The  materials  were  heated,  and  the  fresl 
concrete  carefully  covered  and  protected,  and  in  only  • 
few  spots  was  the  concrete  found  to  be  at  all  open  b 
granular. 

Distributing  Reservoir 

The  distributing  or  service  reservoir  is  located  on  il 
bench  or  shelf  on  the  north  side  of  the  Grand-dad  Bluff 
which  rises  to  a  height  of  about  600  ft.  above  the  river! 
Fig.  3  is  a  view  of  the  bluff.  The  location  of  the  reservoi  j 
is  indicated  by  the  tower  and  inclined  chute  of  tin 
concreting  plant. 

The  reservoir  is  of  5,000,000-gal.  capacity,  20  ft.  deep 
and  its  bottom  is  at  elev.  258,  giving  a  pressure  of  77  t< 
90  lb.  in  the  city  district  and  84  to  96  lb.  at  the  pum| 
ing  station,  according  to  whether  the  reservoir  is  full  o| 
empty.  A  20-in.  main  leads  to  a  connection  with  thi 
distribution  system  in  the  city,  and  a  24-in.  main  is  lait 
from  the  new  station  to  a  connection  with  this  system 

The  reservoir  is  of  peculiar  shape  in  plan,  as  shown  b; 
Fig.  4.  This  is  in  order  to  conform  closely  to  the  con 
tour  lines  of  the  hillside  and  keep  the  bottom  on  tin 
original  solid  ground,  thus  reducing  to  a  minimum  tin 
amount  of  excavation  required.  The  reservoir  has  i 
width  of  60  to  80  ft.,  and  a  total  length  on  the  eenta 
line  of  about  460  ft.,  while  the  area  is  about  33,000  sj 
ft.  It  is  divided  into  two  parts  of  approximately  equi 
size  by  means  of  a  partition  wall. 

The  reservoir  is  built  on  a  foundation  of  compact  clan 
with  large  boulders,  the  character  of  the  clay  being  sucl 
that  the  excavation  would  stand  with  an  almost  vertica 
face.  It  is  banked  and  covered  with  earth,  as  shown  it 
Pig.  7,  the  normal  depth  of  cover  being  1  ft.,  but  alonj 
the  inner  side  this  may  be  increased  by  material  slidin: 
from  above.  Around  the  upper  side  is  a  stone-paved  gut 
ter,  to  intercept   water  Mowing  down  the  hillside. 

The  -nli'  walls,  fig.  5,  arc  20  in.  thick  to  a  height  I 
12  ft.  and  then  batter  on  the  inside  to  a  top  width  I 
11  in.  They  are  reinforced  as  shown,  the  reinforcemeB 
being  designed  for  full  wafer  pressure  on  the  inside  ant 
for  earth  pressure  equivalent  to  half  water  on  the  out 
side.  The  partition  wall  batters  on  both  sides  and  is  de 
signed,  of  course,  for  full  water  pressure  on  both  sides 
The  walls  were  built  in  sections  ami  for  making  the  ver 
tical  joints,  a  slick  1x6  in.  was  set  upright  in  the  em 
of  the  form,  placed  diagonally  to  the  wall  and  having  i 
heel  iron  plate  lei  into  its  projecting  corner.  This  par 
of  the  plate  was  embedded  in  the  concrete,  and  when  th 
forms  were  removed,  the  1x6  in.  slick  was  taken  off,  leal 

ing    lie1    Other    half   of    the    plate    to    be    embedded    in    tin 

concrete  of  I  be  adjai  en1    ei  I  ion 

The  coni  rete  floor  i  reinforced  throughout,  with  exfl 
reinforcement  at  the  column  footings.     If  is  formed  witl 
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Each  of  the  two  compartments  of  the  reservoir  has  two 
ventilator  manholes,  which  are  rectangular  chambers  ex- 
tending above  the  roof  as  shown  in  Fig.  7.  The  cham- 
ber is  2  ft.  square  inside  and  3  ft.  high,  with  a  hinged 
iron  cover  on  the  top  and  an  opening  12x24  in.  in  one 
side,  fitted  with  louvers.  Each  compartment  has  a  12-in. 
overflow  pipe  with  24-in.  funnel,  the  pipes  passing 
through  the  walls  and  uniting  in  a  single  12-in.  pipe 
discharging  in  a  cobble-lined  surface  gutter  (Fig.  10). 
In  the  floor  of  each  compartment  also  is  a  20-in.  inlet 
pipe  and  12-in.  blowofE  pipe,  the  pipes  being  fitted  with 
cast-iron  sleeves  which  have  flanges  embedded  in  the 
concrete  (Fig.  10). 

Construction  Methods — The  excavation  for  the 
high-service  reservoir  was  clone  with  an  orange-peel 
bucket  handled  by  a  locomotive  crane.  The  concrete  was 
mixed  in  a  drum  discharging  into  an  elevator  bucket 
traveling  in  a  tower  160  ft.  high  (Fig.  3).  From  a  hop- 
per near  the  top  of  the  tower  the  concrete  was  delivered 
to  a  galvanized-iron  inclined  chute  of  semi-circular  sec- 
tion. This  ended  in  a  receiving  hopper  from  which  the 
concrete  was  wheeled  to  the  forms  in  buggies.  The 
chute  was  shifted  as  required,  so  as  to  keep  the  hopper 
near  the  work  of  concreting.  No  concrete  was  spouted 
into  place  in  the  forms,  the  only  concrete  poured  directly 
from  the  chute  being  at  a  low  place  beneath  the  floor  level 
which  was  filled  with  about  700  cu.vd.  of  concrete 
(1:3%:  7). 

Reinforced  Concrete 

All  foundation  concrete  throughout  the  work  is  a 
1:3:6  mixture   (using  ys  in.  to  lV*  in.  broken  stone). 


Roof  Slab    of   4-   Downhill    Panels 
FI6.  6     COLUMNS,      BEAMS 

Figs.  I  to 


■- » .  riss 
L.J    Wall 
Detail  of  Overflow 

F16.  7       VARIOUS      DETAILS 


AND      ROOF      SLABS 

Plan,  Sections  and  Details  of  the  Distributing  Reservoir  at  La  Crosse,  Wis 


longitudinal  gutters  between  the  rows  of  columns,  the 
gutters  having  a  slope  of  about  1  in  500  toward  the 
blowoff.      The   floor  has   a   %-in.    finish   coat   of   cement 

rtar   1:2.     There  are   four   rows   of   columns,   spaced 

transversely  according  to  the  varying  widths  of  the  reser- 
voir, and  with  a  longitudinal  -pacing  id'  !)  ft.  01/,  to  1  1 
ft.  6  in. 

The  columns  carry  transverse  girders,  the  section  and 
reinforcement  of  which  vary  with  the  different  lengths 
Of  .-pan,  as  shown    in    Fig.   (i.      The   roof  slab   is   mainly 

in.  thick,  designed  I'm-  i  ft.  'if  earth  cover.  In  the 
panel  next  the  hillside,  however,  it  is  made  S  in.  thick, 
to  provide  against,  an  additional  load  due  to  material 
sliding  upon  it  from  above  and  increasing  the  depth 
of  cover  to  4  ft. 


For  concrete  which  is  to  be  reinforced,  the  proportion- 
are  1:2:1  (with  stone  as  above),  and  where  it  must  be 
waterproof  there  is  added  to  the  cement  10','  (by  Mil- 
time)  of  hydrated  lime.  The  reinforcement  is  designed 
for  a  stress  of  16,000  lb.,  and  consists  of  higli-carhoii 
plain  or  deformed  bars  of  50,000  to  60,000  lb.  elastic 
limit,  all  mlled  from  billets.     Splices  .ire  avoided  as  far 

as  possible,  hut  where  necessary  the  ends  id'  the  bars  ai'e 
lapped  for  a  distance  not  less  than  50  times  their  diam- 
eter. In  tin'  roof  Blabs,  no  bent  bars  are  used,  hut  the 
bars  in  the  lower  layer  arc  laid  through  the  column 
heads,  while  short  pieces  of  straight  bars  are  laid  near 
the  upper  surface  nf  the  slab,  over  the  columns  (fig.  (i). 

This  requires  a  little  extra  steel,  hut  is  much  more  con- 
venient in  construi  tion. 
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A  reinforced-eoncrete  floor  system  of  a  ribbed-slab 
type,  in  which  the  spaces  between  the  ribs  are  formed  by 
steel  troughs,  constitutes  one  of  the  special  structural 
features  of  the  new  Eailway  Exchange  Building,  at  St. 
Louis.  This  construction  combines  lightness  with 
strength,  and  effected  a  material  reduction  in  weight  as 
compared  with  the  floor  system  originally  designed. 

The  Railway  Exchange  is  an  unusually  large  store  ami 
office  building,  covering  an  entire  city  block  between  6th, 
7th,  Locusl  and  Olive  Sts.  It  is  328x271  ft.  in  plan, 
with  '21  stories,  giving  a  height  of  308  ft.  It  covers  a 
ground  area  of  62,000  sq.ft.,  and  has  a  total  floor  area 
of  over    30   acres.     The   foundations    are   concrete   piers 
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Typical     Section      C-D 

Fig.   1.    Steel  Flook  Framing  and  Ribbed-Coni  rete 

FlOOB    I   0]   STRUCTION    IN    THE    RAILWAY.    EXCHANGE 

Building,  St.  Eons.  Mo. 

carried   down    to   rock.    The   columns   and    girders    are 
com  rete   floors  and  roof  and  terra  eotla  ex- 
Bnish.     The   architects  were   Mauran,    Russell   & 
I.  of  St.  Louis,  and  the  structural  design  was  pre- 
pared by  the   Westlake  Construction   Co.,  of  St.  Louis, 
which  company  bad  the  general  contract.     The  ribbed- 
dab  floor  construction  with  steel  "floretyles"  was  designed 
by  the  Tru    ed  :  on  rete  Steel  ( !o.,  of  I  letroit,  M  ich. 

The  tee!  column  are  of  II  -sed  ion  and  the  girders  are 
[-hcai  I "  ome  of  I  be  panels  on  the  lower  floors  (with 
the  heavier  floor  load)  the  beame  have  top  and  bottom 
-  or  cover  plates.  The  ■  >-  timed  loading  for  the 
was  135  lb.  per  sq.ft.  for  the  Beven  Btore  flooi  ind 
95  lb.  for  the  I  I  oilier  floors.  This  is  the  total  superim- 
posed load,  including  finish  and  live-load.  The  typical 
llooi  15  ft.  c.  to  c.  of  columns,. but  the 

end  panels  one  end  and  \\  ]  :.■■  36  ft.  al 

the  other  end.     Some  of  the   panel     ari      ubdivided   by 
framii  ays.     The  ceiling     are 

flat,  being   foi  med   bj  ib  al   the  bottom  of  the 

ction   of  i  be   ll ae  orig- 
inally   i                                               bout  73  lb.  per  sq  ft. 
The  ad                                ied presented,  how- 
ding  te  I  of 
panel    ii ii  t  ruction   wa     adopted.      1 1 


weight  is  a  little  under  50  lb.  per  sq.ft.,  or  a  saving  of 
nearly  33%  in  dead  load  as  compared  with  the  original 
design.  This  results  in  a  considerable  reduction  of  the 
load  to  be  carried  by  the  floor  framing,  columns  and 
foundations.  Fig.  1  shows  a  typical  floor  plan  and  cross- 
sections  in  both  directions  of  the  panel,  and  gives  also 
an  enlarged  cross-section  showing  the  details  of  the  rein- 
forcement. 

"Floretyle"  Floor  Construction 

The  special  feature,  as  noted  already,  is  the  use  of 
steel  troughs  for  the  spaces  between  the  ribs.  These  are 
given  the  trade  name  of  "floretyles,"  and  are  of  thin  sheet 
steel  deeply  corrugated,  made  in  lengths  of  3  to  4  ft., 
and  lapped  1  in.  at  the  joints.  In  this  building  the 
'■floretyles"  are  7y2  in.  high,  19  in.  wide  at  the  top  and 
21  in.  at  the  bottom.  They  are  spaced  25  in.  c.  to  c, 
so  as  to  form  tapering  ribs  4  in.  wide  at  the  bottom. 
The  thickness  of  concrete  over  the  troughs  is  2y2  in., 
giving  a  total  effective  depth  of  10  in.  for  the  ribs.  In 
the  longer  spans  already  mentioned  this  is  increased  to 
10^  in.  Fig.  2  shows  the  "floretyles"  in  place,  with  the 
reinforcing  bars  (for  the  ribs)  between  them.  It  shows 
also  (at  the  top)   the  very  simple  centering  required. 

In  building  the  floor,  a  layer  of  three-rib  Hy-rib  metal 
for  the  flat  ceiling  was  first  laid  upon  the  centering  of 
each  panel,  and  upon  this  (at  right  angles  to  the  metal 
ribs)  were  placed  the  rows  of  steel  troughs,  their  position 
in  relation  to  the  girders  being  as  shown  in  Fig.  1.  In 
each  open  space  were  laid  two  Kahn  bars  of  medium 
openhearth  steel,  one  of  these  a  trussed  bar  1/2x21/4  in- 
and  the  other  a  %-in.  rib  bar.  The  combined  area  of 
the  bars  was  2.2  sq.in.  The  %-in.  liars  were  bent  up  over 
the  I-beam  girders  and  lapped  with  those  of  the  adjacent 
span,  giving  1.12  sq.in.  of  steel  over  the  girders  at  25-in. 
intervals.  On  top  of  the  "floretyles"  and  at  right  angles 
to  the  main  reinforcement  were  laid  gVin.  shrinkage  bars 
12  in.  apart. 

The  roof  is  of  similar  construction,  the  concrete  being 
covered  with  the  Johns-Manville  Co.'s  built-up  asbestos 
roofing.  This  is  composed  of  layers  of  asbestos  felt 
(placed  separately),  cemented  together  and  coaled  with 
Trinidad  asphalt. 

The  "floretyles"  have  deep  ribs  across  the  top  and  heavy 
corners  to  insure  stiffness  in  supporting  the  loads  and  re- 
sisting deformation.  Their  notched  edges  engage  with 
the  meshes  of  the  Ey-rib  ceiling  sheet  and  assist  in  hold- 
ing these  parts  together.  The  troughs  are  normally  20 
in.  wide  ai  the  base  and  ii  to  12  in.  deep,  made  in  lengths 
of   3    ft.   and     I    ft.      Owing  to   their   taper    form   they   are 

easily  nested  for  shipment,  and  they  are  no1  liable  to 
breakage  in  transportation.  In  concreting  also,  there  is 
no   loss  of   iciiieiil    or   concrete   through    Mow    at    joints  or 

broken    spots.      In    addition    to   the    Railway    Exchange 

Building  al  St.  Louis,  Ibis  const  ruction  has  been  em- 
ployed iii  several  buildings,  including  offices,  hotels  and 
1  IhioU;  also  for  the  Capitol  building  in  Formosa,  tor  the 
Japanese  governmenl  ;  the  president's  palace  al  Havana, 
for  the  Cuban  government;  and  the  Washington  Hotel 
al  Colon,  lor  the  LTnited  States  government. 

Ti  si   in    Floob   Pan  el 

In  the  loading  te  I  (already  noted)  of  the  floor  as 
de  igned  for  the  Railway  Exchange  Building,  the  test 
paml  represented  an  end  or  wall  panel  of  a  contin a 
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floor,  and  in  order  to  approximate  the  conditions  existing 
in  such  a  floor  the  beams  and  floor  were  extended  as 
cantilevers  on  three  sides,  the  extension  being  7  ft.  6  in. 
beyond  the  panel  line  on  two  sides  and  7  ft.  2  in.  on  the 
other  side,  as  shown  in  Fig.  3.  These  cantilever  portions 
were  loaded  equally  with  the  panel.  The  size  of  the 
panel  proper  was  25x26V£  ft.  c.  to  c.  of  the  columns. 
which  were  of  reinforced  concrete  '-'4  in.  square.  In  the 
longer  direction,  the  panel  was  supported  by  two  24-in. 
I-beams  on  each  side,  and  these  were  connected  by  single 
8-in.  I-beams  on  the  shorter  sides.  The  beams  were  em- 
bedded in  concrete  fireproofing. 

The  floor  was  designed  to  carry  a  live-load  of  150 
lb.  per  sq.ft.  The  steel  troughs  and  reinforcement  were 
laid  as  described  above,  and  then  the  concrete  (1 :  IV2  :  3) 
was  poured  to  a  thickness  of  10  in.  from  the  bottom  of 
the  Hy-rib  ceiling,  giving  21/2  in.  of  concrete  above  the 
"floretyles"   and   providing   the    necessary   toe-section   re- 


Pig.  '.'.    Steel  Troughs  or  "Floretyles"  foe  Ribbed- 
Floor  Construction,  with  Reinforcing  Babs  in 
Place  fob  the  Ribs  ;  Railway    Exchange 
Building,  St.  Louis,  Mo. 

quired  in  compression.     The   Hy-rib   metal   was  given  a 

-in.  coal  of  cement  mortar  (1:3). 

The  concrete  was  poured  Dec.  28,  29,  L911,  during  cold 
Breather,  and  all  materials  Here  heated  before  using.  As 
the  panel  was  in  the  open,  a  tenl  was  creeled  over  ii  and 
fires  were  kepi  burning  in  the  tenl  until  the  time  for  ap- 
plying the  test  loads.  The  tent  was  erected  immediately 
after  the  concrete  had  been  poured,  but  owing  to  severe 
weather  conditions  the  temperature  of  the  Blab  dropped 
it  e  below  freezing,  and  was  not  raised  above  10°  until 


ten  days  later,  the  slab  being  apparently  frozen  for  four 
days.  During  the  latter  portion  of  the  aging  period  the 
temperature  in  the  tent  was  55  to  70°  F.  The  tent  was 
removed  two  days  in  advance  of  the  test. 

The  test  load  was  placed  Jan.  30,  1912.  This  was  33 
days  after  pouring  the  concrete,  but  the  slab  had  been 
exposed  to  a  temperature  of  over  40°  F.  for  only  21  days. 
Wooden  sides  were  built  around  the  slab,  and  loose  sand 
was  filled  in  during  one  day,  the  total  amount  being 
491,081  lb.  (on  slab  and  cantilever  portions)  an  aver- 
age of  360.2  lb.  per  sq.ft.  The  load  remained  for  about 
35  hours.  It  was  then  taken  off  gradually,  beginning 
Fell.  2,  so  that  zero  readings  were  not  obtained  until  Feb. 
6,  1912,  and  final  readings  were  made  on  Feb.  8. 


Fig.  3.  Loading  Test  of  a  Ribbed  Concrete   Floor 
Panel  Built  with  Steel  "Floketyles" 

The  weight  of  the  floor  panel  was  about  50  lb.  per  sq. 
ft.  The  test  required  by  the  city  ordinances  is  a  super- 
imposed load  equal  to  the  dead  load  plus  twice  the  live 
load,  which  in  this  ease  would  be  350  lb.  per  sq.ft.  The 
center  point  of  the  panel  deflection  was  less  than  0.5  in. 
for  a  360-lb.  load,  which  is  well  within  the  limits  pro- 
vided for  in  the  ordinance.  The  permanent  set  was 
about  0.2  in.  This  test  was  carried  out  by  Robert  W. 
Hunt  &  Co..  of  Chicago,  and  the  above  particulars  are 
taken  from  their  report. 

"Floobdome"  Floor  Construction 

A  modification  of  the  floor  system  above  described  eon 
sists  in  the  use  of  rectangular  howls  or  "floredomes"  of  cor- 
rugated steel,  instead  of  the  continuous  troughs  or  "flore- 
tyles/' thus  forming  a  cellular  floor  with  ribs  and  steel 
reinforcement  in  both  directions.  A  flat  ceiling  is  formed 
in  the  manner  already  described.  This  also  is  a  special 
design  by  the  Trussed  Concrete  steel  Co. 

The  "floredomes"  are  '-' 1 1 ._.  in.  square  at  the  base,  and  6 
to  12  in.  deep.  They  are  nested  for  shipment,  thus  facili- 
tating transportation  materially.  The  Mt.  Tabor  school, 
at  Portland,  Ore.,  and  the  Packard  Service  Building  at 
Los  Aiigeles,  Calif.,  are  among  the  buildings  in  which  this 
floor  construction  has  been  adopted. 


EnKlneerliiK  vw.  Bricklaying — The  following   Item  appeared' 
in   a   New    York    tie1  on  ]  >ec    20 

Because   oi    the    complaints   of   the    Bricklayers'   Union    the 
Public  Service  Commission   yesterday  ordered   thai   all   watei 
proofers   employed    on    the    new    Bubway    work    should    receive 
16.60  a  day  Instead  of  $3.26,  and  thai  aftei    Jan.   l   they  should 

receive  (6.     The  union   represented   i"  th >mmlsslon   that  as 

the  waterproofers  were  working  In  mastic,  their  work  really 
was  thai  of  bricklayers,  and  thai  therefore  they  should  re- 
,  el  *  e  t  he  pa  s    of  bri<  klaj  ers. 

This   I  mpensation   than   is  paid  by  the  Commis- 

sion   in   a    considerable    number   of   i  n  graduates   of 

seme  years' mployed  bj    the  Public  Si 

mission  Us.  If. 
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Report   ©2a   C©Msips©  of  S&eel 

IFVaisim©    ©if    a.    Tfi&©&.ft©2*s 

Ca.iuis©  a*.  Mysdery 

On  Jan.  22,  1913,  a  large  new  theater  in  New  York 
City,  under  construction  and  nearly  completed,  was 
wrecked  by  the  collapse  of  most  of  its  roof  and  the  inter- 
ior balcony.  Little  more  than  the  walls  and  auditorium 
floor  remained.  The  collapse  occurred  only  20  minutes 
after  quitting  time  and  the  last  of  the  200  workmen  em- 
ployed on  the  building  had  only  just  left  when  the  struc- 
ture fell.  Fig.  1  shows  the  interior  just  after  the  col- 
lapse. 

A  brief  account  of  the  accident  was  published  in  our 
issue  of  Jan.  30.  1913,  p.  234,  but  at  that  time  the  steel 
framing  was  largely  covered  by  the  debris  and  it  was 
impossible  to  report  on  the  condition  of  the  parts  and  the 
circumstances  as  shown  thereby.  Later  examination 
showed  a  remarkable  and  puzzling  state  of  affairs.     We 


l  I  iiioi;    or    OnPH  I  i   U    'I'm  EATER,    \n\     IORK, 
ON    I '  \  V    Mil  i:   I  oi.i.    p 


have  refrained  from  dealing  with  ii  until  tin-  is  uancc  of 
Ihe  reporl  on  tin.  collap  e  bj  the  Bureau  of  Buildinj 

Manhattan    Borou  l         i rt,   rendered    la  »l    May, 

by  Alfred  Ludwig,  chi<  to  E.  P.  M  iller,  Su  n  r 

Ihe  B  nol  made  public  until  a  few 

Other  information  i-  also  available  now:  We  ha 
in    from    the   steel   conl  ra<  tors,    V, 

l     '    Fob te  i     Pn    i  d  e  n  t ;  an  r  1  hat 

rli   b)   four  consull  ing  engine,  i     n  tained 

ctor,   Fie    chmanri   Bro     <  '<>.,  to  in- 

Robt.  W.  Bo        !  .  i  ■  '  •  ■  ■  ■    \    Ball, 

ipf  &    Bm roughs,  all  of  \<-u 

Tin'  four  ii  n   made  indi  n 

.nid    of    III.  bj     Hie 

hd  b)  ill'     teel  contrai  tor. 


The  various  opinions  on  the  collapse  differ  radically! 
The  engineers  outside  of  the  Bureau  of  Buildings  presen 
three  different  explanations  of  cause.  Chief  Inspectol 
Ludwig's  report,  on  the  other  hand,  considers  all  threl 
explanations  as  open  to  objection,  and  does  not  concludil 
in  favor  of  any.  A  further  remarkable  feature  of  thJ 
case  is  that  each  of  the  three  explanations  is  highly  inter 
esting  in  itself,  two  of  them  at  least  involving  condil 
tions  practically  unprecedented  in  structural  failures. 

The  points  involved  in  the  collapse  include:  tensioil 
failure;  buckling  of  columns;  stability  of  a  cantilevel 
system  of  support;  overloading  by  excess  concrete;  exl 
cessive  stresses;  and  quality  of  material. 

The   Building 

The   Orpheum  Theater,   168-180   East  87th   St..   Nev 
York  City,  was  being  built  by  Fleischman  Bros.  Co.  fol 
the  Locw     Theatrical  Enterprises.     Thos.  W.  Lamb  wal 
architect  for  the   latter.     The   National   Bridge   Works! 
New  York  City,  built  and  erected  th 
steelwork.     The  steel  erection  was  he 
begun  in  the  early  part  of  November) 
1912,  and  the  last  of  the  truss  wor'l 
was  set  before  the  end  of  Decemhei  I 
Floor    and    roof    concrete,    plastering 
etc.,  went  on  in  January.     On  the  da 
of  the  collapse,  the  interior  trim  an. 
some  minor  framing  alone  remained  t 
be  placed. 

The  structural  part  of  the  buildin  I 
is  drawn  in  Fig.  '.'.  containing  plan  ol 
roof,  plan  of  balcony,  and  longitudinal 
section.     In  the  two  plans  the  porta 
which  collapsed  is  indicated. 

The  roof  over   the   auditorium   wa 
carried  by  two  large  transverse  trussH 
the  rear  one  resting  on  the  side  wall  I 
and   the   forward   one   vesting  on   twj 
columns,  each  about   T  ft.   inward  I 
the  walls.     The  two  trusses   supports 
longitudinal     secondary     trusses     afl 
transverse    1 -beams. 

The  balcony  was  of  the  usual  eanii 
lexer  construction.  A  transverse  trus 
resting  on  two  short  columns  near  th 
side  walls  carried  the  balcony.  Tbre 
Bteeplj  inclined  cantilever  trusts  o\ 
tended  over  Ibis  1  r.i  n-\  crsi^  truss,  thci 

rear  ends  being  attached   to  the  Hoe 

framing  in  the  rear  part  of  the  theafl 

-.  while  the  forward  end  carrfl 

fascia   rail.     The  balcony   fasei 

I      along     the     sides.       extende, 

columns    supporting    the     for 

the    ends    of    Ihe    girder   Vm 

Some    beam    framing  fo 

locii    this    column    and    th 


.ii  nhc  nf  the  upper  level 
the  plate  girder  balcony 
girder,  curving  Eorwai 
a      far    as     the     high 

f    truss,    and 

d    to    thes I  ii  in  us. 

boxi     ai   i  in    ball  ony  level  bi 

•  1 1 1  in  ii  wall  waa  no1  in  place  at  the  i  ime  of  the  col 
lap  e.     Wiib  tin    except  ion  the  balcony  framing  wn    coal 

pletc,  and,  >i     iilrcinB    mentioned,  the  concrete  11 ■  slat 

steppin  !      '         o     in  place 
Tbc  auditorium  Boor  wai  direi  Hv  mi  il round. 
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'There  was  no  extra  weight  on  roof  or  balcony,  and  every- 
thing was  quiet  a  moment,  prior  to  the  collapse.  No 
indications  have  been  found  that  point  to  any  kind  of 
Violence  or  malicious  damage;  the  building  apparently 
just  broke  down.     No  one  was  injured. 

The  plan  sketch,  Fig.  :>,  indicates  the  lay  of  the  prin- 
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I'm;.  '.'.   Structural  Steelwork  of  Orpheum  Theateb 

cipal  parts  of  the  fallen  framework  after  the  accident, 
a-  determined  when  the  concrete,  timber  and  other  mis- 
cellaneous wreckage  had  been  removed. 

All  parts  of  the  roof  depending  on  the  Eorward  roof 
truss  (the  truss  supported  on  the  two  long  columns) 
fell ;  as  indicated  in  Fig.  :!.  the  truss  moved  back  or  east- 
ward in  the  fall,  no  doubt  because  the  longitudinal 
trusses  pivoted  around  their  attachment  to  the  rear  truss 
Until  they  broke  away,  and  thus  pulled  the  Eorward  truss 
The  longitudinal  trusses,  as  well  as  the  Eorward 
truss  itself,  remained  whole  (without  breaks)  and  still 
< tiectcd   to  each   other  at    their  junctions.     The   rear 


truss  was  somewhat  damaged  by  the  wrenching  away  of 
the  longitudinal  trusses,  but  otherwise  stayed  in  place  un- 
disturbed. The  two  long  columns  supporting  the  for- 
ward roof  truss  buckled  each  in  four  segments,  lying, 
as  indicated  in  Fig.  3  and  shown  by  Figs.  !)  and  10,  in  the 
shape  of  a  closely  compressed  and  twisted  Z.  It  was 
evident  that  the  roof  fell  because  the  long  columns 
buckled  under  it. 

The  entire  balcony  fell,  with  buckling  of  its  two  sup- 
porting columns  and  breaking  of  the  main  transverse 
truss  in  the  bottom  chord.  The  structure  swung  back 
(east)  as  the  three  cantilever  trusses  remained  attached 
to  the  upper  floor  framing  at  their  anchorage  end.  The 
south  half  of  the  balcony  truss  came  down  in  practically 
vertical  position,  the  center  and  south  cantilevers  break- 
ing apart  through  the  gusset  and  flange  splice  at  the 
angle  of  the  bottom  chord.  The  north  cantilever  did 
not  break,  and  tipped  the  north  end  of  the  supporting 
balcony  truss  (see  Fig.  8)  somewhat  forward.  The  breaks 
in  the  two  southerly  cantilevers,  being  in  the  lower  (com- 
pression) chord,  doubtless  happened  when  the  front  ends 
struck  the  ground. 

The  balcony  fascia  girder.  24  in.  deep,  remained  at- 
tached to  the  two  roof  columns  as  well  as  to  the  three 
cantilever  trusses.  It  was  folded  back  on  the  balcony 
cantilevers  in  the  middle  portion. 

Principal  Breaks 

The  facts  concerning  the  three  important  points  of 
failure  in  the  collapsed  steelwork  are  noted  as  follows: 

Balcony  Truss — Bottom  chord  broken  squarely  in 
two  on  the  center  line  of  the  field  splice,  located  between 
middle  and  north  cantilevers.  Just  above  here,  top 
chord  bent  and  partly  broken,  and  several  web  members 
bent  or  broken  (Figs.  6  and  7).  Vertical  of  web  showed 
well  contracted  tension  failure,  with  reverse  bends  at 
top  and  bottom.  Truss  remained  connected  to  its  sup- 
porting columns  at  the  end.  except  that  the  bottom-chord 
attachment  at  the  south  column  was  wrenched  off,  the 
column  buckling  between  the  two  chords  as  well  as  below 
the  truss.  Truss  chords  of  T-section  (two  angles,  stem- 
plate  and  flange-plate).  Bottom-chord  splice  which 
broke  comprised  side  splice-plates  and  flange  splice- 
plates.  Break  was  clean  and  square-,  through  rivet  boles 
nearest  the  joint,  the  fracture  faces  of  crystalline  tex- 
ture. Spliced  chord-section  was  2  angles  8x8x%  '"••  ' 
web  18x3  j  in.,  i  flange-plate  I8x%  in. 

Balcony-Truss  Columns — Length  18  ft.  from  base 
to  bottom  chord  of  truss.  '21  ft.  from  base  to  top  chord. 
Section  Il-sbaped,  \'2\\'2  in.  ( four  angles  and  web  plate). 
Cap  plate  of  column  6  ft.  above  bottom  chord  of  truss, 
and  upper  joint  of  truss  developed  into  a  shoe  with  Hat 
base  seated  on  the  column  cap  and  riveted  to  it  (Fig.  12). 
Both  column-  broke  or  buckled  at  the  bottom  chord  6f 
the  truss,  and  the  south  column  also  buckled  at  its  cap 
(see  views  Figs.  L3  and  1  I).  The  base  of  the  south  col- 
umn moved  off  its  grillage,  but  remained  just  alongside; 

the  north  column  slipped  far  away  from  its  grillage.  The 
columns  were  unbraced,  except  by  their  connection  to  the 
balconj  floor-slab,  and  at  the  top  by  a  strut  to  the  wall. 
Roof  Columns  Section  E-shaped  (four  angle-  and 
web  plate).  12x12  in.:  length  (it)  ft.  from  base  to  bot- 
tom chord  of  roof  truss.  Cap.  and  connection  to  truss. 
similar  to  detailing  of  balcony  columns.  Each  column 
whs  held   at    top   and   bottom   and   at    two   intermediate 
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points.  Tliu  points  of  bending  or  buckling  in  both  col- 
umns are  at  the  two  points  of  bracing  (the  lower  one 
where  the  balcony  fascia  girder  was  attached  ami  the 
upper  one  where  a  15-in.  I-beam  strut  to  the  proscenium 
girder   was   attached),   and   at   the   bottom   chord  of  the 


Fio.  3.    Position  of  .Main    Structural   Parts  after 

(  lOLLAPSE 
(Sketched   bj    R     w     Boj  d  I 

roof  truss.  The  location  and  character  of  the  bracing  is 
shown  by  Fig.   I. 

i    i    in)!-  of  the  two  columns  remained  attached  to  the 

roof  truss,  and   the  bases   remained  close  to  their  grill- 

i;it    tore  away   from   them,   without,   however,   de- 

,Lr  the  footings.     In  addition,  the  columns  showed 

>']   the   longitudinal   axis.     The  general 


lay  of  these  columns  is  shown  in  Fig.  •">.     Figs.  9,  LO  and 
11  are  views  of  these  columns. 

Condition's  Existing  before  Collapse 

Overloading  by  Excess  Concrete — The  New  York 
Building  ( lode  allows  a  steel  stress  of  16,000  lb.  per  sq.in 
The  transverse  truss  of  the  balcony  at  the  time  of  the 
collapse  was  stressed  in  many  of  its  main  members  to 
from  22,000  to  24,000  lb.  per  sq.in.,  and  this  with  no 
live-load  on  the  floor.  The  bottom-chord  splice  of  the 
balcony  truss  was  stressed  to  22,000  lb.  per  sq.in.  The 
cantilever  trusses  were   similarly  overstressed. 

The  balcony  columns  also  were  overloaded.  A  care- 
ful estimate  of  the  actual  weight  in  place,  by  Asst.  Engr, 
E.  F.  Hammel,  of  the  Bureau  of  Buildings,  showed  a 
load  of  365,000  lb.  on  each  column  (R.  W.  Boyd  esti- 
mated 396.000  lb.)  equivalent  to  14,600  (15,850)  lb 
per  sq.in.,  which  is  50%  higher  than  permissible  under 
the  Building  Code  and  about  the  same  amount  higher 
than  the  designed  dead-  and  live-load. 

The  two  tall  roof-columns  were  loaded  above  balcony 
level  to  166,000  (151,500)  lb.,  equivalent  to  7800 
(7150)  lb.  per  sq.in.  This  is  higher  than  intended  by  the 
design.  The  relation  of  load  to  probable  capacity  of  these 
columns  is  a  delicate  question  mi  account  of  their  inde- 
terminate bracing.  The  load  at  time  of  collapse  was 
about  equal  to  the  designed  dead-  and  live-load. 

Part  of  the  over-stressing  was  due  to  underestimate  of 
proper  load  and  errors  of  calculation.  Most  of  it,  how 
ever,  was  due  to  great  overloading  by  excessive  thickness 
of  concrete  li reproofing,  slabs  and  filling. 

Bracing  of  Roof  Columns  (Fig.  4) — Each  column 
was  made  in  two  erection  pieces,  joined  by  a  field  splice 
just  below  the  balcony  fascia-girder  attachment.  The 
upper  section  had  a  shop  splice  near  the  upper  bracing 
point.  The  web  of  the  H-section  of  the  column  "'as 
north-south,  i.e..  transverse  to  the  building.  In  1h 
transverse  direction  the  column  was  held  (between  base 
and  cap)  only  at  the  balcony  level,  by  the  fascia-girdei 
attachment  and  by  an  8-in.  I-beam  strut  running  to  the 
wall  and  intended  to  lie  anchored  to  the  wall.  I*.  W. 
Boyd    reports  this   strut    in    the   case  of  the   north  column 
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as  not  being  bricked  into  the  wall  but  simply  sot  into  a 
iv,  ess. 

In  the  cast-west  direction,  i.e.,  at  right  angles  to  its 
well,  the  column  was  braced  at  the  balcony  level  (about 
19  ft.  above  its  base)  by  the  attachment  of  the  balcony 
fascia-girder  to  one  Sange  of  the  column,  through  a  15- 

in.  channel  con ition  about   H>  in.  long.     About    L9  ft. 

above  this  point  it  was  braced  forward  to  the  truss  over 
the  proscenium  opening  by  a  15-in.  [-beam  strut:  this 
was  about   1!'  ft.  below  the  roof  truss. 

Conditions  \  i  Balconi  Truss  Columns — The  bal- 
cony truss  columns  were  unbraced  between  base  and  rap. 
and,  due  to  the  clastic  distortion  of  the  balcony  framing, 
tin  columns  would  be  subjected  to  some  shift  of  the  top 
ami  consequently  exposed  to  bending  stresses.  The  con- 
nection of  the  trues  shoe  to  the  top  of  this  column  being 
formed  by  riveting  together  the  flat  shoe-plates  and  by 
a  splice-plate  outside,  the  column  can   be   regarded  as 

eontii us  from  top  of  truss  to  base  of  column,  or  27  ft. 

long.  This  column  was  held  to  the  balcony  by  its  at- 
tachment In  the  balcony  truss,  by  a  clip-angle  connection 
to  a   LS-in.   [-beam  curb,  and  by  a    r.'-in.  beam  to  the 


Figs.  5-8.   Break  axd  Distortion  of  Transverse 
Truss  under  Balcony,  Orpheum  Theater 

(South  column  at  left,  has  been  blamed  for  the   collapse.) 

wall  just  below  the  top  chord,  with  connection  to  longi- 
tudinal mezzanine  framing. 

Deflections  of  Balcony — The  shallow  balcony  de- 
flected considerably.  The  deflection  at  the  ends  of  the 
cantilevers  amounted  to  2  to  3  in.  The  balcony  truss 
deflected  about  1%  in.  at  its  middle  point,  and  was  pulled 
back  similar  amounts  (the  cantilevers  pivoting  around 
their  rear  ends).  These  various  motions  exerted  pulls 
on  the  balcony  columns  and  the  roof  columns  through 
the  connection  of  these  columns  to  the  balcony  framing. 

Causes  of  Collapse 

The  various  reports  describe  the  materials  and  work- 
manship of  the  structure  as  excellent.  The  column  foun- 
dations also  being  found  in  good  shape  when  the  wreck- 
pile  had  been  explored,  there  remained  for  consideration 
only  the  three  main  failures:  roof-columns,  balcony-col- 
umns and  balcony-truss.  The  conditions  existing  in  the 
structure  were  such  that,  any  one  of  the  three  causes 
might  have  been  the  primary  happening,  and  in  each  case 
the  general  result  would  have  been  about  that  displayed 
by  the  collapse. 

Buckling  of  the  Long  Roof  Columns 

Three  of  the  consulting  engineers  reporting  to  Fleisch- 
niami  Bros.  Co.  blame  the  buckling  of  the  roof  columns 
for  the  start  of  the  collapse.  One  of  the  engineers  singles 
out  the  north  column  (Col.  '-'). 

Weiskopf  &  Burroughs  state  essentially: 

Had    these   columns   i n   properly   supported   at    about   the 

third-points  they  would  not  have  failed,  and  we  are  of  the 
opinion  that  good  and  sufficient  supports  could  have  b<  en 
provided.  Considering  the  fact  that  the  lateral  supports  for 
tii lunms  were  connected  eccentrically,  we  are  of  the  opin- 
ion   that    these    columns    had    very    little,    If   any,    support    at 

these  points Oui    conclusion   Is  that   Incipient   fatl- 

ure  was  duo  to  Insufficient  lateral  support  of  Cols,  l  and  i 
and  that  the  remainder  of  the  collapse  followed  as  a  natural 
sequence,  it  is.  of  .ours...  impossible  to  conclude  which  col- 
umn  failed   first. 

I,.  A.   Ball   reports  as  follows  : 

In    mj    opinion    this   collapse    was   duo   to   the   faulty   design 
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of  the  structural  steelwork  in  not  providing  sufficient  brac- 
ing for  Cols.  1  and  2.  The  bracing'  which  was  provided  was 
not  only  inadequate,  but  increased  the  tendency  of  these  col- 
umns to  buckle,  and  inasmuch  as  these  columns  were  not 
adequately  braced  they  were  virtually  unsupported  from  top 
to  bottom  and  just  prior  to  the  time  of  the  collapse  had 
reached  a  point  of  incipient  failure  due  to  the  dead-load  in- 
tensified by  the  eccentric  connection  of  the  balcony  fascia 
support. 

The  case  for  the  failure  of  the  roof  columns  is  given 
most  fully  by    E.  W.  Boyd,  who  refers  specifically  to  the 

north  column  : 

At  the  time  of  collapse  this  column  above  the  balcony  was 
carrying  a  load  of  approximately  76  tons  and  was  being  sub- 
jected to  a  compressive  stress  of  7140  lb.  per  sq.in.  The  con- 
nection of  the  fascia  girder  with  the  column  added  an  addi- 
tional load Assuming  the  8-in.  beam  at  the  fascia- 
girder  connection  as  of  no  value  as  a  tie  or  strut,  as  was  the 
case  (the  beam  not  having  been  bricked  into  the  pilaster). 
Col.  2  throughout  practically  its  full  height  was  free  to  de- 
flect in  a  direction  perpendicular  to  an  axis  approximately 
parallel  with  the  ^5-in.  I-beam  at  the  level  of  the  proscenium 
girder.  It  will  be  seen  that  the  fascia  girder  connection  and 
the  connection  of  the  15-in.  I-beam  provided  little,  if  any, 
restraining  influence  against  deflection  in  a  direction  per- 
pendicular to  this  axis.  The  radius  of  gyration  of  the  column 
section  about  this  axis,  as  indicated  in  the  sketch,  was  ap- 
proximately 4.58  in.  Assuming  the  column  as  unsupported 
from  the  top  of  the  grillage  to  the  first  rivet-hole  in  the 
connection  for  the  bottom  chord  of  roof  truss,  it  will  be  noted 
that    the   column    had   a   ratio   1/r   of   approximately    156.      Sec- 


The  center  cantilever  deflected  vertically  about  3%  in.  and 
moved  horizontally  toward  the  east  %  in.t  This  displace- 
ment of  the  ends  of  the  cantilevers  produced  considerable 
movement  in  the  fascia  girder  to  which  the  cantilevers  were 
rigidly  riveted.  The  fascia  girder  in  turn  transmitted  this 
movement  to  Cols.  1  and  2  to  which  it  was  attached  by  con- 
nections having  the  form  and  value  of  lever  arms.     *      *     *     • 

In  my  opinion  the  conditions  at  Cols.  1  and  2:  The  con- 
struction of  the  columns  themselves,  their  high  ratio  of 
slenderness,  the  excessive  unit-stresses,  and  the  disturbing 
influence  of  the  balcony  cantilever,  were  responsible  for  the 
collapse  of  the  theater,  the  collapse  beginning  with  the  fail- 
ure of  Col.   2.      *      *      *      » 

The  fascia  girder  forming  the  balcony  rail  in  collapsing 
was  bent  back  over  the  overhanging  portions  of  the  cantilever 
trusses.  Had  the  balcony  hit  the  auditorium  floor  before  being 
struck  by  the  roof  it  is  apparent  that  this  fascia  girder  would 
have  been  bent  in  the  opposite  direction.  It  should  be  noted 
in  addition  that  in  all  of  the  cantilever  girders  the  beam  por- 
tion at  the  outer  end  shows  a  tension  break  in  the  top  chord 
at  its  junction  with  the  truss  portion  of  the  cantilever,  indi- 
cating an  excessive  top-chord  tension  at  some  time  during 
collapse.  This  could  easily  have  been  caused  by  a  severe 
blow  at  the  outer  end  of  the  cantilevers  when  the  roof  struck 
the  balcony  and  could  scarcely  have  been  caused  had  the  bal- 
cony struck  the  auditorium  floor  first.      *      *     *      * 

Chief  Inspector  Ludwig's  report  says  in  part  concern- 
ing this  column : 

It  will  be  noted  that  only  one  flange  of  the  column  was 
braced,  and  that  very  inadequately.  If  the  lower  bracing 
had  been  in,  the  column  would  have  been  materially  strength- 
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Roof  Truss.,  Orphei  m  Theateb  Collapse 

olumn,   at   left,  is   shown   again   on    the   next   page.) 

ened.  To  all  intents  and  purposes  the  column  Mad  an  unsup- 
ported length  i'f  over  60  ft.,  and  its  sectional  area  should 
have  been  determined  by  that  length,  instead  of  considering 
the  bracing  providi-d  as  effort  ivi-  and  using  the  reduced 
lengths,    as    was   apparent ly   d 

The  least  radius   of   g-yratl f  the   column    is  about    2.64 

in.,  and  if  the  length  be  taken  In  round  numbers  a1  60  n.  ths 
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In  spite  of  this  agnostic  conclusion,  Mr.  Ludwig  says 
farther  on,  in  drawing  conclusions  as  to  better  construc- 
tion : 

If  the  box  type  of  column  had  been  used  in  this  instance 
instead  of  the  H  type,  it  is  extremely  probable  that  no  col- 
lapse  would    have    occurred. 

With  regard  to  the  amount  of  bracing  supplied  both 
here  and  at  the  balcony  truss  columns,  he  considers  that 
sufficient  care  had  not  been  given  to  providing  adequate 
bracing.  He  does  not  go  into  detail  on  this  point,  how- 
ever. Earlier  in  the  report,  as  quoted  above,  he  says  that 
in  his  opinion  the  roof  columns  should  have  been  cal- 
culated as  if  unsupported  laterally  between  their  ends. 

To  supplement  the  various  opinions  on  the  failure  of 
these  roof  columns  above  stated,  one  consideration  must 
be  mentioned  that  bears  on  the  question  whether  the  roof 
or  the  balcony  fell  first.  Attention  has  already  been  di- 
rected  to  the  fact  that  the  roof  columns  did  not  buckle 
era  bracing,  but  at  the  braced  points.  This  is  in  it- 
self peculiar,  and  hard  to  explain  as  a  primary  action, 
put  in  any  event  it  means  that  if  buckling  of  these  col- 
umns was  the  first  of  the  sequence,  it  must  have  occurred 


Fig.  11.   Xorth  Roof  Column-  (Col.  2) 

ugh  the  lateral  yielding  at  one  of  the  braced  point-, 

the  instantaneous  development  of  the  buckling  at 

pniiit    into  complete  failure.     Therefore,  the  corre- 

ding  braced  point  musl   be  found  in  the  wreckage 

■where  far  out  of  li if  its  original   location,  and 

sway  from  its  bracing. 

ii  i  i"  the  plan,  Fig.  •">.  showing  the  lay  of  the  prin- 
parte  of  the  wreckage  and  Fig.  I.  showing  the 
ts  of  attachment  of  bracing  to  the  roof  columns. 
he  upper  braced  poinl  the  column  was  held  by  the 
senium  strut  in  one  direction  and  was  free  in  the 
r  direct  inn.  The  musl  probable  buckling  is  trans- 
■  tn  the  proscenium  brace  and  therefore  the  point 
v  the  proscenium  brace  is  attached  to  the  column 
Id  be  found  far  over  I"  the  north  or  south.  This  is 
ihe  i  use,  the  poinl  in  question  lying  fairly  well  under 
original  location.  It'  the  column,  however,  failed  in 
lest-wesi  direction  (i.e..  in  the  line  of  the  proscenium 
b),  this  brace  would  be  pulled  far  away  from  the 
senium  wall  or  pushed  back  into  it.  Neither  even! 
lened,  as  the  Bketch   fairly  well   indicates,  in  either 


of  the  two  columns.  At  the  lower  braced  point,  where  the 
fascia  girder  was  attached,  failure  in  north-south  di- 
rection (transverse  to  the  plane  of  the  fascia-girder  at- 
tachment) would  have  thrown  this  point  of  the  column 
very  far  north  or  south.  The  aspect  of  the  wreckage 
does  not  suggest  such  action.  The  entire  situation,  in 
fact,  is  out  of  harmony  with  the  theory  of  primary  roof- 
column  failure,  while  agreeing  witli  the  view  that  the  bal- 
cony failed  initially  and  through  the  attachment  of  its 
fascia  girder  to  the  roof  columns  pulled  these  out  of  line 
and  brought  down  the  roof. 

Failvhe  of  Balcony   Column 

T.  J.  Foster  (National  Bridge  Works)  finds  the  ex- 
planation of  the  collapse  in  buckling  of  the  balcony-tru-s 
columns  (Cols.  3  and  4).  As  already  mentioned,  these 
columns  were  loaded  to  15,000-16,000  lb.  per  sq.in.  Fig. 
12  shows  the  arrangement  of  one  of  these  columns  with 
respect  to  the  balcony  truss.  The  H-section  of  the  col- 
umn and  the  weakness  of  the  outstanding  less  of  The 
angles  against  local  crippling  under  bending  stresses  is 
emphasized  by  Mr.  Foster  as  well  as 
the  fact  that  the  column  was  not 
braced  except  by  its  attachment  to 
the  truss,  the  truss  being  braced 
through  its  connection  to  the  gen- 
eral balcony  floor  framing.  Deflec- 
tion of  the  truss  in  its  vertical  plane 
and  movement  of  the  truss  back- 
ward through  tile  general  deflection 
of  the  balcony  and  the  pivoting 
around  the  rear  of  the  can- 
tilever trusses  is  held  to  have  suh 
ieeted  these  columns  to  a  bending 
and  tipping  action  initiating  fail- 
ure of  the  outstanding  legs  of  the 
column  angles  just  under  the  bot- 
tom chord  of  the  balcony  truss.  Mr. 
Foster's  statement    follows: 

The  only  explanation  of  the  positiaa 
of  the  balcony  columns  with  respect  to 
the  balcoay  truss,  the  top  chord  of  the 
bal  ony  truss  not  being  buckled,  the 
excessive  amount  of  loose  concrete 
along  the  south  side  of  the  truss,  and 
Ho  break  in  the  bottom  chord  of  the 
break    by   shock,   is   that    the   south    column 


shi 


trus 
(ailed   first. 

In  looking  for  the  cause  of  the  failure  of  the  south  col- 
umn, we  find  that  the  column  was  not  overloaded  in  direct 
compression  although  the  load  actually  on  it  at  the  time  -.r 
tin-  failure  was  greater  than  the  estimated  load  that  was  to 
'"in.-  on  the  column.  We  tin.]  that  the  deflection  of  the  bal- 
cony truss  at   its  center  under  its  figured  load  would  be  about 

ii    .    and    iiinl.1     the    load    actually    on    it    at    the    time    of    the 

failure  this  deflection  was  no  doubt  over  an  inch.     Or  ac nt 

of  th.-  great   Blope  of  the  balcony  and  the  rigid  connection   ol 
the  cantilevers  at   the  rear,  a   vertical  deflection  would 
almost  tin-  same  horizontal  deflection.     Tin-  steel   was  also  so 
thoroughly   encased   in   co  l    this   truss   pi 

not  bow  as  much  as   if  it    was   not    Incased,   causing  th.-   truss 

pulled  back  for  its  entire  length  ami  causing  an  eccen- 

1 1  i.-  loading  on   tin-  columns. 

There    was    no   bracing    of  tinj    description    to   prevent    the 

-hi     ..I'    the    sl.-ci     1,.    tin-    rear.       Th.-    .-x.-.-ss    loa.l: 

the  balcony  must  have  caused  deflection  This  deflection  must 
have  been  transmitted  to  tin-  columns,  it  could  not  be  trans- 
mitted   to    th.-    columns    without    the    balcony    truss    moving 

toward  th •"'  of  tii.-  i. nil, liny   because  tin-  cantilevers  were 

rigidly   connected   to  th.-   columns   in   the   rear,   and   the 

--.ion.    ..f  th.-  balcony   with   no   bracing   allowed    tin-  deflection 

caused  i>v  the  great   weight   to  push  everything   bach 

That     the    collapse    cam.-    when    it    .lid    maj     be    due    in    part 

to  th.  Influence  of  blasting  On  tin-  .lav  ..i  th,-  collapse  half 
..   do  .11   or  more  blasts   were   Bel   oB   in    th  ,.r  nK. 
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theater,  several  of  them  late  in  the  afternoon.  The  develop- 
ment of  strains  and  deflections  in  the  balcony  structure 
would  undoubtedly  be  hastened  by  the  shocks  of  blasting. 
A  resulting-  sudden  shift  would  suffice  to  bring  the  balcony 
columns  instantaneously  to  the  crippling  point,  in  view  of 
their   condition. 

This  theory  is  illustrated  by  the  right-hand  sketch  in 
Fig.  12,  indicating  probable  conditions  of  deflection.  The 

top  chord  of  the  truss  was  so  closely  associated  to  the 
balcony  slab  that,  if  the  slab  just  over  the  column  moved 
back,  the  top  chord  must  have  moved  back  with  it.  The 
bottom  chord,  however,  could  twist  between  column  and 

Truss  pivots 
about  anchor 


Elevation   looking 

■toward    Stage 
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nearest  cantilever  truss  to  suit  the  deflection  curve  of  the 
column  ;  thus  the  end  portion  of  the  truss  became  warped, 
and  the  column  was  subjected  to  a  bending  moment. 

Eenry  W.  Hodge,  of  the  consulting  firm  of  Boiler, 
Hodge  &  Baii'l.  examined  the  wreck  with  Mr.  Foster,  but 
did  not  go  into  calculations  on  the  design.  He  also 
reached  the  conclusion  that  the  balcony  columns  buckled 
first. 

1;.  W.  Boyd  considers  tin-  theory  and  concludes  against 
it  : 

My  computation  of  the  actual  load  or  the  column  at  the 
time  <>f  failure  Indicates  that  the  load  was  approximately  198 
tons,  the  actual  Intena  ty  of  sirens  In  the  column  being  ap- 
proximately   16,1 lb.  per  sq.in.     While  this  stress  is 

in  excess  of  what   should   !"•  allowed  Ign   t   am  of 

the  opinion   that   In   th<  disturbing  Influence  the 

column   could  not   I  under   this   atress.     The   move- 

ould    n"i    have    raised    tin- 
■tress   In   the   column    to   an   extenl    suffl    ent  to  havi 
failure.     •     •     •     •     In  my  Judgment  llure  'ii<i  nol 

Col.  J  or  4. 

Chief   Inspector   Ludwig  d  this  theory  with 

the  following  comn 

The   deflection   al    th<    center    of    the    balconj     truss    wan 
<i    thai    "f    th  I  Hovers 

about     !'     In.,    ana    this    latter,    while    undoubted! 
n  thi    column,   ■ 
ii  he   Inll  lal  If   we 

,,r   the   b i tachmi  nl    of 
thi    bottom  chord  "f  th<    truss  to  thi    column      11 



ii  i ion    with    it,.-   horizon!  nl    due    to    bi 

In   i  the   balcony  column    with    regard   to 

length,    lenrlernec    and  but  '  probahle  thai  the 

h  column,  with  rh 

e,.  mad,   ili.   entirt   t  ombination  a  col- 


umn from  grillage  up  to  top  chord.  This  column,  aboa 
27  ft.  long,  held  at  the  bottom  by  its  anchor  bolts  anj 
at  the  top  by  its  close  association  to  the  balcony  .-lab 
must  have  failed  (if  at  all)  by  direct  buckling  tinde 
quiescent  load,  that  was  central  except  for  the  slight  east 
west  bending  produced  by  the  twist  of  the  truss.*  Buck 
ling  of  a  short  solid-web  column  at  16,000-lb.  loading 
with  only  minor  bending,  is  not  ou  record,  so  far  as  wi 
know. 

Tension   Failure  i\  Balcony  Tri  ss 

The  report  of  Thos.  J.  Bird  to  the  Fleisehmann  Bros 
Co.  states  that  the  balcony  truss  failed  in  its  tension 
chord  splice,  and  that  this  caused  the  collapse.  He  gives 
the  following  reasons  for  his  conclusion : 

1.  The  net  area  of  the  splice  material  in  the  bottom  chore 
of  the  transverse  balcony  truss  is  considerably  greater  thar 
the  net  area  of  the  main  section  of  the  bottom  chord,  proving 
that  the  splice  material  must  have  been  imperfect,  or  failurt 
would  have  occurred  in  the  main  section  before  it  would  havs 
occurred  in  the  splice. 

2.  The  cantilevers  are  pulled  apart  in  the  bottom  chord 
back  of  the  transverse  truss,  which  indicates  that  this  mem 
ber  was  pulled  apart  by  the  fall  of  the  transverse  truss  in 
stead  of  by  any  force  which  might  have  been  produced  by  the 
fall  of  the  roof  striking  the  balcony,  which  case  would  have 
buckled  this  member  instead  of  pulling  it  apart,  or  would 
have  pulled  apart  the  top  chord  instead  of  the  bottom   chord. 

3.  As  the  end  of  the  balcony  fascia-girder  and  Cols.  1 
and  ?  (the  roof  columns)  lay  on  top  of  the  center  part  of  the 
balcony  fascia-girder,  the  center  part  must  have  fallen  first 
and   pulled   columns   1   and   2   down   afterward. 

The  last  mentioned  fact  supplements  the  deductions 
from  the  form  of  buckling  assumed  by  the  roof  columns, 
as  described  earlier. 

The  theory  of  the  tension-splice  failure  is  discussed 
also  by  T.  J.  Foster  and  in  the  reports  of  R.  W.  Boyd 
and  Chief  Inspector  Ludwig.  Mr.  Boyd  gives  the  stress 
in  the  splice  as  "in  excess  of  22,000  lb.  per  sq.in.,"  and 
then  says : 

Notwithstanding  the  fact  that  the  truss  is  badly  twisted 
and  that  there  is  a  break  in  the  tension  splice  in  the  bottom 
chord,  there  is  every  evidence  that  the  failure  of  this  truss 
was  caused  by  the  collapse  and  not  by  primary  failure  in  one 
of  its  members.  A  close  examination  of  the  material  at  the 
broken  splice  and  of  the  fracture  of  the  top  chord  angles) 
indicates  that  the  material  did  not  undergo  much  deforma- 
tion prior  to  failure,  as  would  have  been  the  case  had  there 
been  a  critical  stress  long  continued.  There  is  every  evi 
dence  that  these  breaks  are  the  direct  result  of  a  load  sud 
denly  applied,  causing  very  large  instantaneous  stresses.  The 
falling  of  the  roof  onto  the  balcony  would  provide  all  of  the 
elements  necessary  for  the  failure  of  the  balcony  truss  as  it 
actually    took    place. 

Iii  part,  the  same  argumenl  is  made  by  Mr.  Foster, 
but  lie  brings  oul  some  further  facts  againsi  the  tension 
failure  explanation : 

It  is  practically  true  that  an  engineer  as  well  as  a  lay  mad 
takes  some  conspicuous  point  of  failure  and  builds  a  defend 
about  o  Instead  of  making  a  general  analysis  ami  then  find 
int:  a  cause.  One  of  the  conspicuous  points  is  the  s|,iie,.  in 
the  low.r  chord  of  the  balcony  truss  The  fracture  of  tbl 
Bteel    plates    at    this    point    shows    no    r tlon     In     ares     dj 

ii.    ami    shows    r    crystallized    fractun        Throughout 

the    building    where   breaks   occurred    bj    tension    there   was  n 

reduction   In  area,  elongation  and  fibrous  metal,  while  In 

ol      hocl     no     breaki    Bhowed    eduction    In    area    ami 

the   metal    wo     crystallized      The   metal    In    the   broken    part] 
.■I    ii,,    bottom    chord   "I    thi    truss   was  examined   and   found    si 

be   u I..  I       n    Hi,    Initial   brouk   had   been  at    this  point 

,ii,i    iii,      tiioiiii,     ha, i    given    way   due    to   the    strain    In    the 

'     Hoi.-    would    sural]    have   been    a    reduction     In 

■       'ml      flbrOll        ne   I    i  I 

Vnother   r«i n   for  this  spile,-  nol    belnn    the   cause   of  the 
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failure  is  found  in  the  distribution  of  loose  material  resulting 
from  the  collapse.  As  can  be  seen  from  a  front  view,  the 
entire  collapse  shifted  to  the  south.  Wreckage  and  loose 
concrete  were  deposited  much  more  to  the  south  of  the  center 
of  the  building  than  to  the  north  of  the  center.  We  might 
disregard  this  as  to  the  rpof,  but  it  is  particularly  true  of 
the  balcony  truss,  along  the  south  half  of  which  the  loose 
concrete  was  piled  much  more  densely  than  at  any  other 
portion  of  the  building,  showing  that  the  loosening  con- 
crete was  guided  in  this  direction  by  the  sloping  steel;  the 
steel  could  not  slope  toward  this  point  unless  this  point  went 
down  first.  The  south  wall  showed  that  the  truss  fell  to  the 
south  as  far  as  it  was  able,  and  some  beams  which  were  a 
part  of  the  gallery  i.nd  which  fell  with  it  prevented  the  truss 
going  further  to  the  south,  these  beams  making  very  heavy 
marks  in  the  brick  wall  on  their  way  down,  cutting  a  gash 
in  the  wall  2  to  4  in.  deep.  If  the  initial  break  of  the  girder 
had  been  in  the  center  the  balcony  would  have  doubled  in 
on  itself  and  the  two  broken  ends  of  the  bottom  chord  would 
have  been  found  a  considerable  distance  apart  and  the  top 
chord  would  immediately  have  received  the  balcony  load  and 
would  have  buckled  badly.  The  top  chord  did  not  buckle,  and 
the  two  ends  of  the  broken  bottom  chord  were  not  over  2  ft. 
apart,  and   this   is   easily  accounted  for  by  the  drawing   back 


tion  show  fairly  satisfactory  material  in  the  splice,  except 
in  the  lower  flange  plate.  He  reports  on  8  samples  of 
splice  material  as  follows: 

Sample  1.  Some  lamination  and  segregation,  but  not  more 
than  is  commonly  met  with  in  this  grade  of 
steel. 

Sample    2.      Good   material. 

Sample  3.  Segregation  and  lamination,  with  the  characteris- 
tic coarse  grain  of  material  finished  hot.  While 
not  good,  the  material  cannot  be  classified  as 
bad. 

Sample  4.  Very  low  carbon.  Parts  of  it  show  a  good  deal 
of  manganese  sulphide  and  slag  in  thin  streaks; 
same   remarks   as   on   preceding-. 

Sample   5.      Similar. 

Samples   6   and    7.      While    of    low    carbon    and    of    fine    grain 


i:i  ami  il.   'I'm:  I'.u.cnw  Columns  SlFteb 

i  South  column  -.i  i  1<  11     i  his  has 

th'-  north  cantilever  because  this  cantilever  had  not  yet 
Ached  its  resting  place  when  the  south  end  of  the  truss 
as  down  and   tin-  bottom  chord  broken. 

if  the  lower  chord  had  parted  first  it  would  have  tended 
i  pull  the  tops  of  the  two  columns  together  and  to  push 
tent  farther  apart  on  the  line  of  the  lower  chord.  The  north 
iliimn  showed  distinctly  that  the  lower  chord  pulled  the 
-i < ' 1 1 1 r i  and  bhere  Is  no  >i i s i < > rt 'm  n  of  this  column  at  its  top. 
he  soi. th  column  failed  at  tin-  lower  part  of  the  tru 
irpendlcular  to  the  Hoe  of  the  truss,  and  the  Ranges  of  the 
'In  r  r  i  ii  .it  its  top  directly  under  the  seal  of  the  truss  were 
Mkled,  also  :it  right  angles  to  tin-  truss,  if  tin-  truss  had 
■   ■  i  <i   at    the  splice  at    the   bottom   chord   it    is   Incom  bl 

m    the  columm    could   have  buckled   In   the  manor  described 

The  Bureau  of  Buildings  regarded  the  question  of 
lis  tension  failure  as  of  Bufficienl  Importance  to  have 
te  material  of  the  Bplice  investigated.  Prof.  Wm.  Camp- 
•11,  Columbia  University,  examiner]  samples  of  the  Bplice 
lalerial  micrographically.    The  results  of  his  examina- 


the  Collapse,  Seen  I cing  toward  Stage 

been  blamed  for  t  he  collapse.  I 

showed     i nuch     segregation     and     must     be 

classified    as    bad    material,    which    is    c armed 

by    marked    brittleness   in    the    testing   machine. 
.Sample  8.     Good  material. 

The  two  pieces  described  as  brittle  came  from  the 
lower  splice-plate.  The  tension  specimens  in  the  test- 
ing machine  showed  20,100-21,100  lb.  yield  poinl  and 
29,100-27,800  lb.  ultimate  strength  Eor  the  first,  and 
20, 500  Hi.  yield-poinl  and  23,900  ultimate  for  the  sec- 
ond. The  section  .-it  center  of  both  was  close  to  0.50 
sq.in.,  luit  as  both  broke  in  the  grips  the  actual  breaking 
stress  is  nol  easily  stated.  They  broke  withoul  percepti- 
ble elongation  or  ductility,  and  show,. I  fine  crystalline 
fracture. 

Chief  Inspector  Ludwig  concludes  against  the  view 
that  the  balconj  truss  failed  firsi  : 

ir  this  fracture  of  the  member  was  the  cause  of  the  col- 
tap  e   of  the  structure,   the  member  must    have   (ailed   In   ten- 
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sion  (a  method  of  failure  exceedingly  rare)  under  a  load  a 
little  in  excess,  if  any.  of  21.S00  lb.,  only  about  one-half  the 
elastic  limit  of  the  material.  Again,  a  failure  of  the  bottom 
chord  in  tension  would  ordinarily  be  followed  by  buckling  or 
crippling  in  the  top  chord,  and  by  some  reduction  of  area 
or  elongation  in  the  bottom  chord,  and  of  this,  as  previously 
stated,  the  examination  showed  no  evidence;  on  the  other 
hand,  the  fracture  has  every  appearance  uf  having  been  pro- 
duced by  a  sharp,  quick  blow,  such  as  a  heavy  weight  falling 
or  the  sudden  displacement  or  removal  of  the  supporting 
columns  of  the  truss.  The  argument  has  also  been  ad- 
vanced that  the  material  forming  the  splicing  of  the  bottom 
chord  may  have  been  of  high-carbon  steel;  if  this  were  so, 
the  less  reason  for  failure,  inasmuch  as  its  tension  value 
would    increase    while    its    elasticity    would    drop. 

The  reference  to  hard  or  brittle  material  needs  to  he 
supplemented  by  a  reference  to  the  injurious  effect  of 
punching  in  such  material.  The  splice-plates  being 
punched  in  close  spacing,  extensive  injury  might  result 
in  the  form  of  incipient  cracking  and  hardening  from 
the  flow  of  material  around  the  punch.  Even  steel  which 
gives  a  good  tension  test  may  be  thus  injured; 

Another  fact  not  mentioned  in  the  above  discussions 
is  the  large  amount  of  the  secondary  stresses  which  occur 
in  the  chords  of  shallow  trusses.  The  existence  of  large 
secondaries  is  not  merely  inferred  theoretically,  but  was 
proved  in  strain-gage  tests  on  a  New  York  skyscraper 
during  erection  several  years  ago.,  A  large  truss  in  this 
building,  carrying  several  columns,  was  gaged  on  the 
top  flange  of  the  lower  chord  to  measure  the  chord  ten- 
sion as  erection  of  the  stories  above  proceeded  (the  bot- 
tom flange  was  not  accessible).  The  result  was  that  no 
tension,  but  at  some  readings  a  slight  compression  was 
found;  the  bending  of  the  chord,  because  of  its  own  stiff 
]]..-.  decreased  the  chord  tension  to  zero  in  the  upper 
flange  and.  consequently,  doubled  the  tension  in  the 
lower  flange.  Such  action  occurring  in  the  balcony  truss 
would  increase  the  computed  splice  tension  of  more  than 
20,000  lb.  per  sq.in.  by  a  considerable  amount. 


Following  the  clearing  up  of  the  wreckage  of  the  Or- 
pheum  Theater,  the  structure  was  rebuilt  on  the  orig- 
lines,  hut  with  increased  sections  in  trusses  and  col 
iimn.-.  with  channels  riveted  over  the  column  angles,  and 
with  :k\'\c<\  bracing  of  the  columns.  The  original  con- 
tractors buill  the  new  structure.  It  was  completed  in 
i  mber,  1 9 13,  and  i-  now  in  use. 
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3.6c.  per  sq.yd.,  and  chips  and  gravel  from  1.8c.  to  l.Sc.  per  i 
sq.yd.;  bituminous  material  cost  from  t.3c.  to  4.5c.  per  sq.ydj 
applied.  The  cost  of  each  of  the  bituminous  materials  was 
as  follows,  per  gal.,  applied:  "Tarvia  A"  8.5c,  "Tarvia  B" 
7c. ;  "Ugite  1-C"  7c,  and  "Ugite  No.  3"  Sc;  asphalt  cut-back, 
12c. 

Realizing  the  importance  of  cleaning  the  macadam  thor- 
oughly before  applying  the  bituminous  material,  both  hand 
and  machine  brooms  as  well  as  scrapers  were  used,  care  be- 
ing taken  to  remove  all  dust  and  dirt  so  that  the  stone  was 
absolutely  bare.  After  this  sweeping  the  bituminous  ma- 
terial was  applied  in  quantities  of  from  J  to  ^  gal.  per 
sq.yd. 

Wherever  possible  the  road  was  blocked  off  and  the  ma- 
terial allowed  to  penetrate  for  24  hours  before  chipping.  If 
traffic  conditions  would  not  permit  blocking  the  road  for  this 
period  of  time,  it  was  chipped  before  stopping  work  for  the 
day.  The  quantity  of  chips  applied  averaged  from  13  to  34 
lb.  per  sq.yd.,  depending  upon  the  amount  and  character  of 
the    bituminous    material    used. 

Every  effort  was  made  to  avoid  creating  a  pad  on  the 
macadam  surface,  especially  on  heavy  grades.  Where  the 
bituminous  material  was  applied  during  the  cold  weather  it 
was  found  that  very  little,  if  any,  penetration  was  secured, 
which  resulted  in  a  thin  pad.  Several  old  sections  previously 
treated  by  tar  penetration  were  given  a  light  application  of 
about  Vi  gal.  per  sq.yd.  of  tar  and  then  chipped,  which  in 
most  cases  has  put  the  road  in  good  condition  and  will  un- 
doubtedly   lengthen    its    life    for    a    couple    of    years. 

The  asphalt  cut-back  consisted  of  65%  of  asphalt  having 
a  penetration  of  140  to  lfifl  at  77°  P.;  it  was  cut  back  with 
35';  of  commercial  naphtha  having  a  specific  gravity  of  53° 
to  55°  Baume.  This  was  applied  in  quantities  of  from  h  to 
%  gal.  per  sq.yd.  The  naphtha  acted  as  a  carrying  agent, 
and  in  most  cases  a  penetration  of  about  %  in.  was  obtained, 
depending  upon  the  temperature.  The  material  was  applied 
cold,  and  in  some  cases  was  fired  immediately  after  the 
application,  burning  out  the  naphtha,  which  resulted  in  an 
immediate  set  in  the  asphalt;  and  up  to  the  present  time  the 
results    have    been    very    satisfactory. 

The  results  obtained  from  the  various  tars  used  have  been 
very  satisfactory  with  the  exception  of  a  few  sections  which 
were  applied  late  in  the  Fall,  and  which  we  believe  contained 
too  large  a  percentage  of  asphalt  in  the  tar.  causing  a  very 
mucky    condition    after    each    rain. 

The  primary  consideration  pertaining  to  the  application, 
all  other  conditions  being  satisfactory,  was  to  avoid  a  pad,  the 
object  being  to  waterproof  the  surface  of  the  roadway  and 
use  just  enough  material  for  this  purpose  so  that  the  sur- 
face would  wear  off  uniformly  and  be  in  condition  for  a 
new  application  when  necessary,  instead  of  having  it  creep 
and  pit  in  spots,  which  is  often  the  case  with  a  bituminous 
pad,  and  which  is  a  condition  very  difficult  to  satisfactorily 
repair.  The  selection  of  the  bituminous  materials  used  in 
each  case  was  governed  by  the  fundamental  or  underlying 
principles   covering   this   phase   of  the   subject. 

The  tar  treatments  were  applied  hot  and  cold  under  pres- 
sure, depending  upon  the  material  used,  in  the  case  of  the 
material  applied  cold,  about  \  to  'i  gal.  per  sq.yd.  was  used, 
while  in  the  case  of  the  hot  application  from  ',  to  ■',  gal. 
was  used.  The  cost  of  the  cold  application  uf  tar  averaged 
6.7c  i"i  sq.yd.  while  the  hut  application  averaged  8.7c.  per 
i  y6  Thesi  costi  are  high,  notwithstanding  the  lii,;li  cost 
"i'  top  dressing  in  this  locality,  due  to  this  class  of  work  be- 
ing   ieu    io   ihe   organizati irformlng    the   work. 

Othei  materials  used  were  "Glutrin,'  which  was  diluted 
bj  adding  509i  ol  water,  and  applied  ii  ihe  rate  of  '■■  gal 
of  this  mlxtun  to  thi  sq.yd.;  and  calcium  chloride  and  as- 
phaltii     oil,   ot   about    18'    to    - 1      Baum<5   specific   gravltj    ap- 

pl I    ate   ol     ! ,    ga  I     to   the   sq.j  d      These    two   lattel 

i         i     ei plj    as   Unsi    layers. 

iii"'     progrei      hai     bi  i  n    made    In    ti  ea  I i         ned    to 

'     i  rid    re  on  en. 1 1.    old     heel   asphalt   a  nd   such    tj  pes 

il    i> "i      i     cepl    posslblj    In  SI     Louii      \1a      tl    Ii    tai    fi  ona 

■  i  -     to      i  •     hoi       i  i     t  h  a  I    I  •   ■         a  m     o  i    i ,  i , , , , ,  .,    can 
t'd  I  the  life  ol      he.  I    n    eh. Mi    and 

blocl  ui    ■!  ultabli       urface    treatment        Th. 

old    bltu  ■      ■      ■ 

rl    u    great    d 

ictei     Iib      i o  i    Phlladelp I 

Coi  i  work,     how- 

to    ih i  .i    countrj    ivltl 

ol         ei,., ult  rin     ell;     oi     Philadelphia    hai 

Led    i     ervlci    ti    i    i  oad,  on   I  hi    Byborrj   a  nd   B i  m 

Tur,nplko,    In    which    several    sections     are     surfaced     In     this 
The  first  n  poi  i    on   the   test    road,   di I    No\  ember, 
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The  cutting  oft'  of  the  water-supply  of  the  greater  part 
if  the  city  of  Montreal  on  Dee.  "25  (see  a  later  page  of 
this  issue)  illustrates  anew  the  danger  hanging  over 
jvery  city  which  depends  upon  a  single  water-supply  con- 
lluit  from  an  outside  source  of  supply  and  has  no  or 
cally  no  reservoir  storage  at  the  city  end  of  the  con- 
duit. Montreal  has  had  numerous  warnings  of  this  dan- 
ger during  the  past  half-century,  both  through  accidents 
aid  engineering  reports. 

The  various  organizations  which  agitate  in  favor  of 
arge  national  expenditures  on  waterway  improvements 
lave  usually  set  their  goal  at  an  annual  expenditure  of 
550,000,000  upon  such  works.  It  may  not  be  generally 
realized  that  we  are  already  within  measurable  distance 
id'  such  an  annual  expenditure.  The  annual  report  of  the 
'hicf  of  Engineers  just  issued  shows  the  total  expendi- 
ure  by  the  Federal  government  on  all  classes  of  river 
:iid  harbor  work  during  the  fiscal  year  ending  June  30 
ast,  to  have  been  nearly  $42,000,000.  For  the  fiscal 
car  ending  June  30,  1915,  the  Chief  of  Engineers  sub- 
iiit-  estimates  amounting  to  nearly  the  same  sum.  It 
-  of  interest,  also,  to  compare  the  present  annual  rate  of 
xpenditure  with  the  expenditure  in  previous  years.  The 
otal  of  all  appropriations  by  Congress  for  river  and 
liar  bo  r  work  of  every  sort  since  the  foundation  of  the 
Government  up  to  June  30  last,  was  under  $792,000,000. 
Fhus  the  present  annual  expenditure  on  river  and  har- 
or  work  is  about  one-nineteenth  as  much  as  all  that  has 
ecu  expended  by  the  government  on  this  class  of  work 
.p  to  the  present  time. 

v 

The  reappointment  of  Rudolph  P.  Miller.  M.  Am.  Soc. 
!.  E.,  ;is  Superintendent  of  Buildings  of  the  Borough  of 
faiihattan,  New  York  City,  lias  just  been  announced  by 
I.ii'ii-  Murks,  the  new  President  of  that  borough.  Be- 
ep Mr.  Miller's  appointment  by  Borough  President 
teAneii}    four  year-  ago,  the  office  that   lie  holds  was  a 

llitical  plum  to  be  awarded  to  the  faithful  and  its  con- 
uct  bore  witness  nf  1  he  fact.  Mr.  Miller's  broad  ex- 
erience  as  a  structural  engineer  and  his  inside  knowl- 
Ige  nf  the  department  gamed  while  it-  Chief  Engineer 
irved  jointly  in  govern  his  policies  ami  methods  and 
appily    resulted    in   an    admirable   administration.     The 

it}   lias  1 11  served  as  never  before  mid  the  builders,  ar- 

tutects  ami  engineers  doing  business  before  the  depart- 

icnt  are  HI  led  with  a  rare  satisfaction.     The  reappoint- 

leasing   lo  all    friends  ol  govern- 

md  pari  ii  ularly  to  engineei  -.     M  p.   M  ill.   ■'    sen  ii  1 

an   ( 
1  nn  olTii     essentially  engineering  in  character  bui  cus- 
HM.inly    Idled    by    the    layman,    politician    or    busi 
in  11. 

The  results  of  the  activity  of  engineering  societies,  en- 
uiei  line,  periodicals  and  individual  engineers  in  Bpeak- 
ig  up  for  the  engineering  profession  are  beginning  to 


be  made  evident.  During  the  past  year  we  have  noted 
in  our  personal  columns  the  appointment  of  several  en- 
gineers to  public-service  commissions,  the  election  of  en- 
gineers as  commissioners  under  the  new  commission  plan 
of  city  government,  the  selection  erf  an  engineer  to  be 
city  manager  of  a  large  Ohio  city,  and  now  to  cap  the 
climax  for  the  year  1913,  we  record  with  pleasure  and 
satisfaction  the  election  of  a  city  council  of  three  com- 
missioners, each  and  every  one  of  whom  is  an  engineer 
by  training,  experience  and  practice.  Lethbridge  in  Al- 
berta, the  first  city  in  Northwestern  Canada  to  have  a 
commission-plan  charter,  is  the  fortunate  municipality. 
Its  charter  provides  for  a  Mayor,  who  is  also  the  Commis- 
sioner of  Finance  and  Safety,  at  a  salary  of  $4000  per 
annum,  a  Commissioner  of  Public  Works  and  a  Commis- 
sioner of  Public  Utilities,  each  at  $3500  per  annum. 
The  first,  as  noted  elsewhere  in  our  personal  columns,  is 
a  civil  and  mining  engineer,  the  second  a  civil  engineer 
and  the  third  an  electrical  engineer. 

A  larger  degree  of  reason  is  shown  in  the  decree  in 
the  Grand  Rapids  sewage-disposal  case,  handed  down  late 
in  December,  1913,  than  appeared  in  the  original  de- 
cision of  the  State  Supreme  Court.  In  the  decision  the 
city  was  apparently  required  to  install  a  septic  tank:  in 
the  decree  the  city  was  to  stop  discharging  its  sewage 
into  the  Grand  River  "until  the  same  shall  have  first 
been  so  deodorized  and  purified  as  not  to  contain  the 
foul,  offensive  or  noxious  matter  (which  it  now  contains) 
capable  of  injuring  complainants  or  their  property  or 
causing  a  nuisance  thereto."  In  leaving  to  the  city  of 
Grand  Rapids  the  selection  of  the  means  to  be  provided 
to  Mop  the  nuisance  which  seems  to  have  been  proven  by 
"the  people  of  Wyoming  township"  the  court  has  wisely 
refrained  from  setting  itself  as  an  expert  in  sewage  treat- 
ment ami  at  the  same  time  falling  into  the  common  pop- 
ular notion  that  the  septic  tank  is  the  sum  and  substance 
of  sewage  treatment  ami  the  cure-all  fur  stream  pollu- 
tion. 


iiE&ees'g  tt©  Tlhi© 
lEiragpini©® 

Greal   hopes  wi  re  entertained  two  years  ago  thai   the 
United    States    Engineer   t !<  rps   might    hereafti  r   b 
cruited  b}  picked  stud  nts  from  other  enginei 

ill  as  from  the  graduates  of  West    Point.     Tin 
m     leal   addil    i 

-.  By 
passed  in  1911,1  re  created  in  the 

by  appointment   from 
life,  and  twelve  additional  vacancies  have  occurred,  in  ac- 

bin,  e  «  itb  the  term-  of  the  law,  in  eai  It  ol   the  two 

■  eding  years.    At  the  present   time,  according  to  the 
report   of  the  chief  of   Engineers  just   issued,  there  are 
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23  vacancies  in  the  grade  of  Second  Lieutenant,  which 
according  to  the  law  may  be  filled  by  appointment  from 
civil  life.  This  law,  however,  remains  practically  a  dead 
letter.  During  the  year  ending  June  30,  1913,  to  quote 
from  the  Chief  of  Engineer's  report,  "only  one  proba- 
tional  second  lieutenant  was  appointed  to  the  Corps  from 
civil  life;"  and  so  far  as  we  are  aware,  nothing  whatever 
is  being  done  toward  filling  these  23  vacancies  with  ci- 
vilians. 

As  many  of  our  readers  will  recall,  this  law  when  fi- 
nally enacted  was  a  serious  disappointment  to  the  engi- 
neering profession.  When  originally  introduced  it  wa- 
lloped that  it  might  open  the  way  by  which  the  men  of 
long  experience  and  great  ability  among  the  U.  S.  As- 
sistant Engineers  might  receive  recognition  and  reward 
by  appointment  as  commissioned  officers,  while  at  the 
-anie  time  the  government  would  attach  them  to  its  ser- 
vice so  that  their  ability  and  experience  would  be  per- 
manently at  the  government's  command.  Before  its  final 
passage,  however,  the  bill  was  emasculated  so  that  in  its 
final  form  it  provided  only  a  means  by  which  recent  fil- 
ing graduates  might  receive  appointment  as  sec- 
ond-lieutenants. 

The  above  quotations  from  the  report  of  the  Chief  of 
Engineers  make  it  evident  that  the  law  has  been  further 
emasculated  in  its  execution  so  that  its  purpose  has  not 
been  carried  out.  It  will  be  interesting  to  the  profes- 
sion to  know  the  reasons  for  this.  The  need  for  a  largeT 
number  of  officers  in  the  Engineer  Corps  has  been  many 
tune-  emphasized,  and  becomes  more  and  more  pressing 
with  the  constant  increase  in  the  duties  which  are  laid 
the  engineers  who  are  members  of  this  body.  Con- 
has  made  provision  in  the  law  above  referred  to 
ioc  the  desired  increase;  and  while  the  increase  i-  limited 
to  the  lowest  grade,  there  can  he  no  doubt  that  the  young 
men  appointed  to  tin-  grade  will  hi'  greatly  needed  in 
their   country5     service    live   ami    ten    ami    twenty   years 

It  is  unreasonable  to  suppose  that  among 
thousands  of  graduates  yearly  turned  out  from  our  best 
engineering  colleges  there  are  none  sufficiently  qualified 
to  he  eligible  lor  appointment  to  these  vacancies.  The 
"ii  recurs,  therefore,  why  fur  two  whole  year-  noth- 
ing whatever  ha-  been  done  toward  inline  these  vacancies 
orps. 


Tlhe  SforuactLvuur&il  Emigpir&eeip  snmdl 
tiHe  Oirplhieuiinrft  Tlhiesifteir 
Failure 

•  'work  design   is  so  precise  ami  deft     '      i   pecially 

in  the  ease  of  hiiihliir  i i   .1   failure  is 

rather  disconcerting   reading.     Tie'  engii r  justly  feels 

n  of  In-  data,  in  building  mill i'i       o  thai    po 
mil'  clear  and  direcl  methods  of  computation,  and  know- 
it  tie  object  of  design  i-  free  from  disturbin 
impact,  le-  relief  on  the  result  wit! 
ice.     What  then  if  a  frame  collap  I'-  u  hen  -till 

I     iee.    like    thai     of 

1  o  'ileum  Tin-ad  i'  in  \<'\\   York  ?     1 1   ■    neci     at     to 

into    the    lii'i  urn    lam  r  |  ll     out 

tUTi 

In  i  In-  i .  ii:  pheum  thi    hae  bi  en  done  quite 

1    forth    at    ■ 
U  thi  !  EElUNi  '  '.ii  bled  and 


halting  accounts  of  the  matter  having  been  published 
elsewhere,  there  is  the  more  reason  for  a  detailed  pre- 
-int mint.  Careful  study  of  the  facts  and  deduction! 
which  we  reproduce  can  supply  both  beginner  and  ma- 
ture engineer  with  the  groundwork  of  a  good  education 
in  structural  design.  To  mention  only  one  or  two  poimi 
of  this  side  of  the  ease:  The  Orpheum  collapse  exhibits., 
more  graphically  than  any  previous  ease  known  to  us,  the 
close  inter-relation  of  strength  and  elastic  nature  in  most 
structures,  even  in  such  as  are  strictly  "simple  (in  the 
limited  present-day  meaning  of  this  term).  In  other 
words,  it  shows  how  necessary  to  the  structural  engineer 
is  the  constant  appreciation  of  strain  effects  in  struq 
tures  (in  contrast  to  the  usually  taught  view  that  in 
practical  structure.-  the  distorted  and  initial  configura- 
tions can  be  taken  as  identical,  and  that  strain  effeeffl 
therefore  are  negligible).  Also,  it  illustrates  a  useful 
application  of  deflection  calculations.  And.  for  the  more 
conscientious,  it  suggest-  the  desirability  of  brushing 
up  on  secondary  stresses,  which  may  demand  more  con- 
sideration in  the  future  than  they  have  received  hitherto. 

Unfortunately,  the  investigations  of  the  Orpheum  col- 
lapse did  not  fad  to  a  unanimous  verdict.  Three  oppos 
ing  conclusions  are  presented.  One  of  these  centers  on 
simple  buckling  of  a  long,  insecure  column;  while  this  is 
more  or  less  commonplace,  the  circumstances  are  made 
unusual  by  the  probability  that  the  bracing  of  this  col 
unin  was  the  very  thing  that  pulled  it  down,  and  that 
the  column  would  have  been  safer  if  it  had  been  kept 
free  from  bracing  and  made  to  depend  on  itself. 

But  the  other  two  versions  of  the  collapse  are  dis- 
tinctly new.  and  highly  important: 

If  the  short  and  still'  balcony  columns  failed  initially, 
with  hut  Hi. DIM)  lb.  unit-load,  the  record  of  column  fail- 
ures is  enriched  by  a  unique  figure.  Earnest  consid- 
eration will  have  to  he  given  to  going  back  to  ultra-conl 
servative   standards   of  column   design. 

If  the  bottom-chord  splice  of  the  transverse  balcony 
truss  tore  apart,  without  shock,  without  external  clisturh- 
ance,  jus!  hv  itself,  the  tenets  of  structural  engineering 
are  jarred  by  the  Srst  distinct  tension  failure  at  a  sale 
stress.     And    if.   as   i>   hinted    by   the    facts,   this   tension 

failure   is  chargeable  to  the  combinati if    (1)    brittle 

splicing  material,  perhaps  hardened  and  haircracked  bi 
punching  and  riveting  strains,  ami  ( '.' )  unsuspected  sec- 
ondary girder-bending  of  a  long,  shallow  truss,  then  cer- 
tain reforms  of  practice  botl lesign  and  in  shopworl 

are  indicated.  In  designing,  shallow  trusses  will  iieecl 
more  liberal  proportioning,  in  default  of  analysis  of  see- 
ondary  stress.  In  manufacture,  the  quality  of  "minor" 
part-  will  have  to  he  looked  alter,  since  these  very  parts 
are  most    ill   need  of  toughness  and  dol'orniahilily. 

The  introductory  "if"  of  the  last  two  paragraphs  may 
as  well  I"-  omitted,  however.  Which  oi f  the  three  ex- 
planation- of  the  collapse  is  the  true  one  i-  immaterial, 
-ime  the  -ix  expert  statements  taken  together  mean,  m 
.ii' 'i.  thai  any  one  of  the  three  primary  failures  could 
have  happened.  Apparently,  three  separate  point-  of 
fatal  weakness  existed.  Tin-  means  thai  the  reform 
re  which  I  ho  throe  explanations  severally  suggosl 
have  i"  be  considered. 

I'"    id lucing   various  sober  reflections  on  the  part 

tin-  ( »i  phiuiii  collapse  preai  he-  a  neat 
i  i hut  that   il ver  zealous  cord 

i  nil-   ui. in   i  an   do. 
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Among  the  many  radical  changes  in  public  opinion 
and  public  customs  which  the  past  quarter  century  has 
witnessed,  one  of  the  most  important  to  engineers  is 
the  change  which  has  taken  place  with  respect  to  the 
conduct  of  public  engineering  works.  A  quarter  of  a 
century  ago  it  was  the  rare  exception  to  have  public  work 
done  m  any  other  way  than  by  contract.  At  the  pres- 
ent time  a  very  considerable  proportion  of  engineering 
construction  on  public  works  is  carried  on  by  the  direct 
employment  of  labor  without  the  letting  of  other  con- 
tracts than  those  for  necessary  supplies. 

The  change  has  been  most  marked,  probably,  in  the 
works  carried  on  by  the  Federal  government.  A  quarter 
'of  a  century  ago  practically  all  of  the  dredging  work 
done  by  the  government  in  connection  with  river  and 
harbor  improvement  was  let  to  contractors.  The  diffi- 
culty in  letting  contracts  for  maintenance  work,  however, 
where  the  amount  of  work  and  the  time  involved  were 
difficult  to  determine  in  advance  and  where  there  were 
I  difficulties  also  in  measurement  of  the  amount  of  work 
accomplished,  led  to  the  purchase  and  operation  of 
dredges  by  the  government  engineers  themselves.  It  was 
an  easy  step  from  this  to  the  use  of  these  same  dredges 
on  new  construction  work.  At  the  present  time,  while 
the  government  still  lets  to  contractors  a  large  amount 
of  dredging,  the  government  itself  owns  and  operates 
by  its  own  forces  what  is  probably  by  far  the  largest  fleet 
of  dredges  under  any  single  ownership  anywhere  in  the 
world. 

What  is  most  significant,  however,  is  that  this  radical 
change  has  gone  on  practically  without  opposition.  En- 
gineers have  found  themselves  free  to  undertake  by  their 
own  forces,  without  the  letting  of  contracts,  a  great 
amount  of  work  which  twenty-five  years  ago  they  would 
jha\e  been  wholly  unable  to  execute  in  that  way.  At  that 
nun  the  river  and  harbor  appropriations  were  regarded 
not  merely  as  distributions  of  "pork,"  to  he  equitably 
livided  among  the  Congressmen  from  various  districts 
in  proportion  to  their  log-rolling  abilities,  but  as  the 
legitimate  spoil  of  the  contractors  in  each  district,  who 
Irere  not  seldom  prominent  figures  in  local  politics,  with 
an  influential  voice  in  sending  a  man  to  Congress  and 
■eping  him  there. 

Under  these  conditions  it  can  readily  be  understood 
that  an  Engineer-officer  who  attempted  to  do  by  day's 
Iwork  an  important  piece  of  public  work,  having  large 
possibilities  of  profit,  instead  of  letting  it  to  contractors, 
pad  to  fight  against  all  the  political  influence  that  the 
Congressman  from  the  district  in  which  the  work  was 
located  could  exert.  So  while  competenl  engineers  wers 
then,  as  a1  the  present  time,  well  aware  of  the  ureal  ad- 
vantages of  doing  certain  classes  of  work  by  day  labor  in- 
l  id  of  by  letting  contracts,  they  were  in  most  cases 
■Tactically  powerless  to  carry  oul  work  in  thai  way. 
|  It  must  be  admitted,  too,  that  the  conduct  of  work  l,v 
thi    illicit  employmenl  of  labor  was  much  more  difficult 

f"i    an  engii r  at   thai   time  than   it  is  today.     There 

were  then  comparatively  f^w  engineers  to  be  had  with 
-nil"  ii  nt  experience  in  handling  men  and  materials  and 
i    :i'n  in"   and  directing  forces  to  enable  work   bj    da] 
fn'i  '  to  be  conducted  with  any  certainty  of  economy. 


A  stock  argument  of  those  who  opposed  the  day's-work 
plan  of  operations  was  that  the  engineer  was  never  a 
'•practical"  man.  He  was  recognized  as  a  sort  of  neces- 
sary adjunct  to  make  surveys  and  to  design  and  plan  the 
theoretical  part  of  the  work;  but  the  contractor  with 
practical  experience  was  claimed  to  be  absolutely  essen- 
tial to  transform  the  engineer's  theoretical  ideas  into 
actual   economical   construction. 

It  may  freely  be  admitted  that  there  was  in  many 
cases  a  good  deal  of  ground  for  this  argument.  A  great 
change  has  taken  place  in  the  situation,  however,  during 
the  past  quarter  century.  For  one  thing  the  contractor's 
work  has  been  placed  on  a  far  higher  plane.  It  is  fully 
recognized  nowadays  that  for  the  economical  conduct 
of  a  contractor's  work  the  advice  and  supervision  of  an 
engineer  are  essential.  At  first  the  engineer  was  brought 
in  as  a  mere  assistant  and  adviser  of  the  contractor,  to 
help  him  to  cope  with  the  engineer  for  the  owner  even- 
handed;  but  the  contractor's  engineer,  if  of  the  proper 
caliber,  soon  demonstrated  his  capacity  to  go  far  beyond 
this;  and  very  often  he  became  the  superintendent  or 
general  manager  for  his  employer,  or  he  branched  out 
into  business  for  himself.  At  the  present  time  a  large 
proportion  of  the  successful  and  reputable  contracting 
firms  are  made  up  of  engineers  of  ability  and  high  stand- 
ing. 

All  along  down  the  line  in  a  contractor's  organization 
are  to  be  found  men  with  more  or  less  education  and  ex- 
perience in  engineering  work;  and  as  they  are  working 
at  wages  for  a  contractor,  they  are  equally  available  for 
employment  on  a  work  which  is  to  be  executed  by  day 
labor.  The  engineer  at  the  head  of  a  piece  of  work, 
therefore,  who  decides  to  perform  it  by  days'  work  has  a 
much  easier  task  in  creating  an  organization  for  carrying 
it  on  than  he  had  a  quarter  century  ago. 

Meanwhile  public  opposition  to  the  day's-work  plan  has 
practically  disappeared;  or.  to  express  it  more  accurately 
the  influences  which  twenty-five  years  ago  were  all  pow- 
erful in  compelling  the  well  nigh  universal  use  of  con- 
tracts are  now  opposed  by  a  very  widespread  public  opin- 
ion which  strongly  favors  the  day's-work  plan  of  oper- 
ation. 

Tt  is  true  that  in  many  cases  the  engineer  in  charge 
of  work  has  to  yield  to  one  or  the  other  of  these  opposing 
forces  and  has  not  an  entirely  free  hand  as  to  whether 
work  shall  he  done  by  contract  or  day  labor.  lie  is 
often,  however,  enabled  by  reason  of  this  conflict  in  opin- 
ion to  gain  a  hearing  for  his  own  views  and  advise  as 
to  which  plan  should  lie  adopted  in  a  particular  ease. 

We  express  not  merely  our  own  views  but  the  views 
of  the  engineering  profession  at  large,  we  believe, 
when  we  say  that  those  who  favor  contract  work  and 
those  who  favor  the  i la y's-w ork  plan  arc  each  of  them 

partly    right    and   cadi    of   them    partly    wrong.      The    rule 

has    many    limes    been    laid    down    in    these    columns   that 

where  a   public  work   involves  greal   elements  of  uncer- 
tainty which  cannot  be  foretold  in  advance,  so  that  the 

contractor  who  bids  on  it  must  undertake  a  large  gamb- 
ling risk,  and  where  the  w..rk  is  also  of  a  comparatively 
simple  character  so  thai  it  can  be  carried  oul  by  such  an 
engineering  organization  and  plant  as  a  competenl  engi 
neer  can  bring  together,  it  is  under  these  conditions  verv 
greatly  for  the  public  interest  that  the  work  should  he 

done   by  day   labor  and   no)   by  contract. 

On    the   other   hand,    the   evolution    of   the   contracting 

business  during  the  last  twenty-five  years  has  made  other 
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changes  in  conditions.  The  principal  qualifications  of  a 
large  proportion  of  the  contractors  who  flourished  a  gen- 
eration ago  was  the  ability  to  handle  workmen  (the  hand- 
ling being  not  seldom  by  methods  which  would  not  pass 
muster  at  all  at  the  present  day)  and  the  possession  of 
some  political  pull.  At  the  present  day  the  typical  suc- 
cessful contracting  firm  has  first  of  all  a  thorough  or- 
ganization,  built  up  as  the  result  of  years  of  experience 
and  able  to  bring  efficient  management  to  any  task  that 
it  undertakes.  In  the  second  place  it  has  usually  a  large 
investment  in  uptodate  plant  and  machinery,  and  a  force 
of  men  thoroughly  experienced  in  its  maintenance  and 
operation.  A  large  proportion  of  such  contracting  firms 
have  specialized  in  some  particular  class  of  work  and 
they  have  accumulated  a  knowledge  and  experience  that 
makes  them  an  invaluable  ally  of  the  engineer  in  charge 
of  such  work. 

It  cannot  be  denied  that  work  in  the  hands  of  such  a 
contractor  can  be  executed  with  an  economy  and  effic- 
iency which  is  very  difficult  to  equal  in  an  organization 
brought  together  by  the  engineer  in  charge  for  use  on 
this  particular  work  alone.  The  introduction  of  ma- 
chinery especially  has  tended  to  make  contract  work 
more  advantageous.  The  Federal  government  may,  as 
we  have  noted  above,  operate  its  own  large  dredging 
fleet  because  it  is  carrying  on  such  work  permanently 
year  after  year;  but  where  a  State  or  a  City  undertakes 
to  do  its  own  dredging  on  construction  work,  it  would 
have  to  make  a  large  investment  in  a  dredging  outfit 
which  would  remain  on  its  hands  when  the  work  was 
completed. 

On  maintenance  work,  however,  there  has  been  an 
enormous  increase  in  the  use  of  the  day-labor  system  by 
(  hi,  .  and  States  compared  with  the  practice  of  a  quar- 
p  I  century  ago.  An  example  is  the  maintenance  of  as- 
phall   pavement,  which   is  now  done  by  most  cities  with 


their  own  equipment  where  twenty-five  years  ag  >  all  the! 
work  was  let  by  contract.  In  such  work  as  the  collection!] 
and  disposal  of  refuse  also  the  tendency  is  very  stiongll 
to  break  away  from  the  contrail  system  and  have  the  1 
work  carried  on  by  the  City   itself. 

We  believe  the  engineering  profession  may  well  con-1 
gratulate  itself  that  the  change  in  public  opinion  in  If 
favor  of  the  day's-work  system  of  conducting  public  j 
works  is  in  itself  an  evidence  of  the  greater  esteem  inl 
which  the  public  holds  the  engineer.  Every  suecessfuljl 
engineering  work  which  is  carried  out  by  engineers  inl 
this  manner,  without  the  intervention  of  contractors,! 
tends  to  increase  this  public  confidence  and  raise  the! 
engineering  profession  in  public  esteem. 

It  would  be  difficult  to  over-estimate  the  value  in  this  I 
matter   of   the    work   on   the    Panama    Canal       Most   of  I 
our     readers     can     recall     the     brisk     controversy     that 
raged    half    a    dozen    years    ago    over    the    question   of 
letting  the    work    to    contract.      The    newspapers    were  f 
filled     with     declarations     that     only     by     putting     the  9 
work  in  the  hands  of  experienced  contractors  could  it  be 
accomplished  in  a  reasonable  time  and   at  a   reasonable 
cost.    It  was  the  opinion  of  many  that  the  strong  pressure  | 
to  turn  the  work  over  to  contractors  could  not  possibli 
be  overcome.     It  is  probable,  indeed,  that  the  work  would 
have  been  let  to  contractors  except  for  the  great  difficulty 
in  drafting  any  form  of  contract  that  would  not  on   its 
face  present  an  enormous  fortune  to  the  contracting  firm. 

The  magnificent  efficiency  with  which  the  work  has 
been  conducted  by  Col.  Goethals  and  his  able  staff  has 
been  the  greatest  object  lesson  the  United  States  has 
ever  had  as  to  the  possibility  of  carrying  on  public  work 
in  the  best  and  most  economical  manner  without  any 
resort  to  contractors.  It  would  be  difficult  to  overesti- 
mate the  value  of  this  lesson  both  to  the  public  and  to 
the  engineering  profession. 
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Tlhe   iSplheire    imott    a    PirnStnmoid  known,  by   Ellwood   Morns,  a  civil  engineer,  of   Philadel- 
phia, in    INK)." 

Iii    reply   to   the   query,  "I-    the   Bphere   a   pris-  The   general    demonstration    given    in    bhe   article   on 

moid ?",  you  say  that  "the  sphere  is  enough  of  a  prismoid  Mensuration,   in    the  "Encyclopedia    Britannica,"  shows 

to  answer  the  formula's  requirement."  tllis  type  ,,r  formuia  applicable  to  the  sphere,  ellipsoid. 

i  ited  definition  of  a  prismoid  is  a  "vol-  ,.,,...  ao\    because  their  "forms  approach   the   Eorm  of  a 

,l,n'-  moving  on  the  pri8mj"  for  obviously  such  solids  of  revolution  are  nol  inl 

im     of    two   closed    Bgun   ,   of   any   shapes,  duded  in  the  above  definition  of  a  prismoid,  but  becauM 

:    I'"  in  parallel   plane  .  a    directrice  ."  ■■ area  0f  every  cross-section  parallel  to  these  planes  is 

What    the  "Century  Dictionary"  call    Vugu  F    formula,  a  quadratic  function  of  the  distance  of  the  section  Prom  a 

'-  directly  applicah     i  i  «mc  and      fixed  p]| paraiie]  to  them,"  including  the  prismoid  as 

cylinder,  foi                            iform  to  tin-  definil  ion.     I  □  ;l  8necja]  ,  B  ,. 

'■'    appeared  rticli  Por>  ..,,„.  _,, ,„,,,,_  ,-„,.  ills|!im,,_  whoRe  „ll!ins  is  /;    ,,„. 

tj    '•>'    ,l"'    formula    to   a    large  .,,,,,    ,l(    tne     ,.,  |inll    .,,    distance    E    prom    the   center   is 

l""    "''  n  </,"■       xa),  which  is  a  quadratic  function  of  x."    The 

'     ' "r   Hl"   n""1   ,l'"  area     are.   therefore,   0,  wR2,  and   0   and   the   volume 

to  Trautwine  " t<  ruled  application  of  •'         "  /;  >     '  ■  /'"     '  Va *  l: 

pi ' "  ''■  '!•  M. 

,,,,,,,,.-   ,,i                                     ered    and    made  Medina,  V  Y.    Dei     13,  1013. 
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Coiradpetl©  Miseaimg  ©ir 

tSpai.'aaEdllim^  IDsisra 

Sir — I  note  the  editorial  in  your  issue  of  Dee.  4,  1913. 
on  "Should  Concrete  Be  Mixed  Longer  Than  Is  Xow 
Common,"  and  agree  with  you  that  not  enough  attention 
is  given  this  part  of  the  work. 

On  the  Lake  Spaulding  Dam.  which  is  evidently  the 
specific  job  referred  to  in  the  editorial,  the  2150  eu.yd. 
was  net  run  in  8  hr.  as  you  quote,  but  in  10  hr.  Fur- 
thermore, the  concrete  was  run  in  chutes  several  hundred 
feet  and  dropped  nearly  150  ft.  in  baffles  in  towers,  which 
very  materially  improves  the  mix.  We  made  tests  of 
time  of  mixing  and  proved  that  about  1*4  to  2  min.  is 
required  where  there  is  no  subsequent  drop  through  baf- 
fles, and  a  batch  in  2  min.  was  the  usual  run  where  the 
concrete  did  not  get  subsequent  mixing  by  dropping 
through  baffles.  Two  minutes  was  used  as  the  standard 
mixing  time  to  give  good  results  on  the  work. 

The  time  required  to  mis  concrete  depends  some  on 
the  material,  whether  gravel  or  crushed  rock,  and  also 
on  the  amount  of  cement;  the  more  cement  the  more 
time  is  needed  to  mix  the  concrete  and  the  more  time 
we  can  afford  to  give  to  mixing. 

F.  G.  Badm, 

Chief  Engineer.  Hydro-Electric  Dept.,  Pacific  Gas  & 
Electric  Co. 

San  Francisco,  Calif..  Dec.  7.  1913. 
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Tlh©  Heedl  of  g>.ira  lEira^I 
a*  mm  aima.il  I  ©ira    t©    I 
Cleaip  Titles  i 

Sir — A  prudent  man.  when  buying  real  estate,  requires 
assurance  that  the  title  lie  is  to  acquire  is  clear.  To  this 
i-imI  he  employs  a  lawyer  who  carefully  searches  the  rec- 
ords to  ascertain  whether  each  successive  purchaser  of 
the  property  lias  duly  sold  the  same,  and  that  no  mort- 
gages or  attachments  are  mi  record  against  it.  Finding 
such  requirements  satisfactorily  answered,  the  lawyer 
usually  vouches  for  the  title;  but  one  of  the  most  dan- 
gerous defects  in  the  title  can  only  be  detected  by  an  en- 
gineer or  a  surveyor,  ami  thai  is  an  error  in  the  descrip- 
tion, copied  through  successive  deeds,  or  an  encroach- 
ment by  an  adjoining  owner  whose  deed  may  read  as 
clear  as  that  of  the  attorney's  client.  A  feu  instances 
lave  recently  come  to  my  knowledge  which  forcibly  illus- 
Irate  the  oece  sity  of  join!  examinations  by  lawyer  and 
fengineer  to  fully  assure  the  purchaser  of  safety  in  his 
Divestment. 

A  city  banker  boughl  about  -.Mi  acres  for  a  country 
home,  alter  a  thorough  title  examination  by  a  leading 
attorney.  His  land  bounded  on  the  principal  street  and 
on  the  town  line,  and  behind  him,  also  bounding  on  tic 

town   line,  another  party  owned   to  a   railroad.     Tl m- 

bineil  distances  called  for  in  the  two  deeds,  along  the 
tow  n    line,    from    street    to    railroad,    exceeded    the    actual 

Distance  by  about  150  It.  or.  in  other  words,  the  two  par- 
pels  overlapped  by   that    much,  and   about    1or;    of  the 
'-  purchase  had  a  serious  cloud  on  its  title.  There 

\\;i     no  way  for  the  lawyer  to  discover  this  situation   from 

the  records,  and  the  writer  I in    aware  of  the  discrep- 

.•iie  j  while  supervising  the  preparation  of  plan-  for  the 
town  assessors. 


Another  instance  in  the  city  of  Boston:  a  narrow 
tract  of  land  was  laid  out  in  house  lots  in  1882;  one 
street  extended  the  length  of  the  parcel  and  the  surveyor 
made  an  error  of  several  feet  in  the  length  of  it,  mi  that 
the  plan  did  not  match  the  ground.  Later,  certain  pur- 
chasers of  lots  at  one  end  carried  a  dispute  as  to  bounds 
into  court.  A  decree  resulted  by  which  the  length  of  the 
first  two  lots  was  increased  by  more  than  eight  feet  :  but 
no  decision  was  made  as  to  who  should  suffer  the  cor- 
responding loss.  Xo  comment  is  made  on  the  wisdom  of 
the  court's  decision,  but  the  situation  now  is  that  a  num- 
ber of  lots  have  been,  and  are  being,  sold  by  reference 
to  a  plan  which  was  wrong  in  the  first  place,  and  which 
has  since  been  so  mangled  by  the  court  that  no  one  can 
tell  what  it  means.  The  writer,  being  asked  by  a  per- 
sonal friend  residing  on  the  street,  for  advice  regard- 
ing his  bounds,  discovered  the  above  conditions  by  an 
ordinary  investigation;  but  the  friend's  lawyer,  finding 
a  succession  of  deeds  reading  alike,  and  the  plan  referred 
to  on  the  records,  with  no  mortgages,  liens,  or  attach- 
ments, and  taxes  paid,  reported  the  title  clear. 

In  some  parts  of  rural  Xew  England,  the  writer  has 
observed  a  custom  of  having  lands  surveyed  when  pass- 
ing title.  This  being  usually  done  in  the  presence  of 
adjoining  owners,  amounts  to  a  pretty  thorough  engi- 
neer's examination,  and  shows  the  plea,  advanced  herein. 
is  not   a  radical  innovation. 

Fbeo.  d.  Wood. 

57   Westbourne  Terrace.  Brookline.  Mass., 
Dec.   15.  L913. 


(C©fflffipsiSaSitLSv©  Cos£  ©if  PualbSIc  ©.iadl 
Private  Emri§|a\.fi!i©in\  Ps=©jj©ctls 

Sir — Tn  Engineering  News  of  Aug.  21,  appeared  a 
long  article  and  several  tables  under  the  signature  of 
John  E.  Field,  State  Engineer  of  Colorado,  on  the  Cosl 
of  Reclamation  Service  and  Other  Irrigation  Projects. 
From  voluminous  allegations  and  tabulations.  Mr.  field 
finally  evolves  his  essentia)  conclusion  that  "The  original 
cost  id'  private  enterprises  is  about  one-half  that  of  Gov- 
ernnieiit  enterprises." 

By  fhi-.  as  shown  by  the  context.  Mr.  Field  means 
that  the  Reclamation  Service  as  conducted  requires  twice 
as  much  money  to  do  a  given  amount  of  work,  as  exactly 
the  same  work-  would  cost  if  carried  out  by  private  en 
terprise.  lie  claims  to  know  this  from  personal  exper 
ience  and  makes  numerous  statements  of  alleged  fai  I 
to  explain  his  conclusion.  This  is  a  very  severe  arraign- 
uieiit  and.  if  true,  would  be  sufficient  to  condemn  the  skill 
and  ability  of  those  responsible  for  the  Governmenl  work. 

Proceeding  from  a  state  official  with  experience  both 
in  private  and  public  work,  these  statements  are  being 
given  "rent  weigh!  by  the  Eastern  pre-,  and  many 
clippings  .oine  to  my  desk  quoting  his  conclusions  and 
using  them  to  condemn  not  only  Governmenl  irrigation 
work  but  all  public  construction  and  management  of 
public  works.  It  seem-;  necessary,  therefore,  to  n 
space  f,.r  a  reply,  pointing  out  some  of  Mr.  Field's 

mental  error-. 

A    typical    illustration    in   the   statement    in    this   ar 

tide   that    "the   water-supply     is    questionabli 

Mill,    River,  Sun    RiveT  and   Shoshone  projects,"  of  the 

I,'      I  tmation   Service,  and  he  conclude-   from  this  that   the 


IS 


K  X  < ;  I  N  E  E  R  I  M  U     X  E  W  S 


No.   1 


acreage  on  these  projects  will  have  to  be  reduced  and 
the  price  increased. 

The  Sun  River  and  Milk  River  projects  were  of  in- 
definite extent  at  the  time  of  the  Army  Board  report  and 
the  acreage  of  ultimate  development  remained  to  be  fixed 
according  to  the  water-supply,  which  could  be  done  with- 
out seriously  affecting  the  cost  and  will  be  done  when 
necessary  in  the  light  of  water-supply  records  available 
at  that  time.  A  recognition  of  this  fact  by  the  Army 
Board,  Mr.  Field  make-  the  basis  for  a  condemnation  of 
the  water-supply. 

In  Table  3,  he  prints  as  a  quotation  from  the  Army 
Board  report  concerning  the  Shoshone  project — "area 
may  be  largely  reduced  account  water-supply."  The 
Army  Board  made  no  such  comment.  Its  •"summary" 
on  p.  154  of  the  printed  reporl   -ays: 

3.     The  water  supply  is  sufficient  for  the  whole  project. 

Ou  p.  197,  paragraph  '',  the  Board  says  of  this  proj- 
ect : 

Even  asuming  all  prior  rights  to  be  perfected  it  is  found 
that  there  will  be  sufficient   water   supply   for  this   project. 

In  Table  1,  Mr.  Field  has  listed  a  number  of  private 
irrigation  projects  and  given  what  purport  to  be  the 
costs.  J  have  not  had  opportunity  to  check  this  table  in 
detail,  but  some  points  show  with  glaring  distinctness. 
For  example,  he  condemns  as  too  high  the  price  of  $45 
tentatively  given  by  the  Reclamation  Service  for  the 
Greeley  Poudre  district.  This  includes  what  is  known 
as  the  Laramie  Poudre  district  and  I  am  reliably  in- 
formed that  the  presenl  issue  of  lion. Is  is  $5,100,000 ;  that 
uo1  o  d  are  held  a-  a  bonus  by  the  promoters, 
and  that  no  water  has  as  yet  been  delivered  to  the  lands. 
iii:,    of  the   pasi   officers  of  the  company  states  that   it 

would  ta    ■  at    leas!   $3, ,l to  complete  the  project. 

The  company  has  been  unable  to  sell  the  additional  bonds 

and  the  projei  i   seems  to  be  abando 1.     The  final  cost 

will  probably  exceed  $60  per  acre,  if  it  is  ever  com- 
pleted. 

II.  be   $45   tentatively   given    For   the 

1 1.  ,.  er  Ri  i  ■  i  gal  ion  Co.     I  have  noi   hacLop- 

portunity  to  investigate  this  closely  but  it  is  understood 
thai  $8,000,000  of  bonds  have  been  issued  and  the  proj- 
not  completed.  The'  latesl  reports  state  that  the 
■ ... ,  i.  in  the  hands  of  a  receiver  and  there  are  many 
unpaid  bills.  On  the  basis  of  the  presenl  bond  issue,  as 
reported  to  me,  and  the  acn  agi  given  bj  M  r.  Field,  the 
cos!  per  acn  i    more  than  three  1  imes  that  given 

in  In  1  the  projei  I        not  m  arly  c plete.     II 

rted  that  the  i  oi  I  '    bj  this  company 

call    for   but    five-eighths  of  an   acn   fool    of    water  per 
hi   half  of  a  supplj . 
lie  has  omitted  entirely  the  cos!  of  maintaining  and 
Many  of  the  canal        ted    im  luding  the  .anal 
of  the  Oi  M      t  1  1 1     rict.     As  this  canal 

firm  of  which   Mr.   Field  w  a    a   mi  m 
i   with  it,  ye1   he  understates 
-■nut-   the  cosl    of  operation 
and  maintenance. 

'I'll i -  canal  conti  len   Hume 

ill,  u hii'h  ii  foi    main- 

tennm  ■       I       '  it  Grand  Jum 

i  ion  led   to   the  nnnunl   of   M»075,000 

dditionnl  ■•  nn  true 

I  loll    - 

■ 


struetion  of  $153.34  per  acre,  instead  of  $90  or  $120  a 
shown  by  Mr.  Field's  table.  The  operation  and  othel 
current  expenses  for  the  year  1914  have  been  estimate*! 
by  the  Board  of  Directors  as  $22,000,  or  over  $2.50  pel, 
acre.  In  addition  to  this,  it  is  reported  that  there  mus 
be  paid  next  year  $64,500  interest  on  the  bonded  indebt 
edness  and  there  is  also  a  deficit  for  past  years  of  $10, 
000,  which  will  have  to  be  made  up.  These  three-  item 
will  make  a  total  levy  for  1914  of- nearly  $12  per  acre 
without  paying  anything  on  the  bonded  indebtedness. 

Mr.  Field  omits  entirely  all  figures  of  cost  for  tin 
Colorado  Cooperative  Company  and  explains  this  in  tin; 
note  by  a  statement  that  the  building  of  the  ditch  wa: 
a  "secondary"  matter  and  that  the  present  secretary  o: 
the  company  cannot  give  an  estimate  of  the  cost,  bir 
gives  tin-  present  value  at  $33  per  share  covering  t\v< 
acres.  I  have  before  me  the  financial  statement  made 
by  the  company  for  last  year,  which  shows  that  the  ditel 
is  carried  among  the  assets  at  a  valuation  of  $319,466. 5| 
constituting  about  95%  of  the  assets  and  amounting  tc 
more  than  the  total  capital  stock  of  the  company.  This 
hardly  looks  like  a  "secondary"  operation  and  the  figures 


Spring  ('axon  Flume,  Norte-   Platte  Project,  U.  S. 
Reclamation  Service 

carried  in  the  assets  are  doubtless  tin-  cost  a-  shown  by 
tin-  books,     [f  so,  it  makes  an  acreage  cost  of  over  $69 

The  writer  has  not  had  opportunity  nor  would  it  be 
profitable  to  go  further  into  the  looseness  of  Mr.  Field's 
figures  and  the  inaccuracy  oi*  his  statements,  hut  enougfi 
has  been  cited  to  show  that  by  such  a  method  it  is  possible 
lo  reach  any  desired  conclusions  from  an  array  of  com- 
plicated facts. 

Mr.  Field  not  only  wrongfully  state-  that  certain  Rec- 
lamation projects  have  a  short  water-supply,  but  he  en- 
tirely ignores  tin-  question  with  reference  to  private  proj- 
ects, "ne  irrigation  engineer,  well  informed  on  the 
subject  and  now  a  business  partner  of  Mr.  field,  oncl 
stated  that  there  was  hardly  an  irrigation  projeel  in 
Colorado  that   had   not   sold   water  rights   Far  beyond   ils 

ibilitj   io  deliver  water.     It   is  cot i  knowledge  that 

adjudicated  rights  to  the  waters  of  the  Arkansas  and 
South  Platte  Rivers  held  by  existing  ditches  amounl  io 
man}  tune-  the  available  water-supply;  in  the  eti  c  oj 
tin-  Arkansas,  probably  more  than  ten  limes.  It  is  likely, 
t  li.r.  loir,  thai  many  of  Hies,,  prh  ate  projeel  -.  w  In.  h  hi 
i  ted  as  being  cheap,  have  a  Bhorl  water-supply.  0| 
mi   M  i .  Field  is  silent. 

Tin  Reclamation  Service  builds  il-  lateral  system  td. 
tin-  vicinity  of  each  farm  unit,  leaving  but  little,  if  nnyl 

con  i  -ii  i"i   the  irrigator,  except  upon  his  own  laud. 

In  addition  to  thi  .  on  many  of  the  projects  the  pricJ 
quoted   bj    Mr,    Field   includes  extensive  drainage  works 

which  "i    ii.-.  or-  tructed   by   private  comJ 

pan  i'  M  i  Field  ins  ■  no  al  lov  niu  p  for  Ihc!  n  pjm 
I'M   I.  to  be  Pail   lie  would  have  made  bui  b  al- 
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lowances  at  three  separate  places  in  his  article;  first, 
where  comparison  is  made  of  cost;  second,  where  he  rum- 
pares  the  advantages  to  the  settlers  on  different  classes 
of  projects,  and  third,  where  he  undertakes  to  discuss 
"Causes  of  High  Cost  of  Government  Projects."  Mr. 
Field  says  on  p.  352 : 

It  is  the  writer's  opinion  that  the  Government  has  thor- 
oughly spoiled  the  water  users  by  its  paternalism  and  as- 
sumption of  the  burdens  properly  belonging  to  the  users,  who 
could  maintain  and  operate  their  lateral  ditches,  at  least, 
both  cheaper  and  more  satisfactorily  to  themselves  than  can 
the   Government. 

Mr.  Field  is  very  solicitous  lest  some  of  the  public 
projects  may  not  return  their  entire  cost  and,  regardless 
of  the  facts,  takes  the  responsibility  of  increasing  the  es- 
timated cost  on  a  number  of  public  projects  for  this  rea- 
son. It  is  notorious  that  the  majority  of  recent  private 
and  corporate  irrigation  projects  have  been  financial  dis- 
asters to  the  investors;  but  he  makes  no  increase  in  his 
figures  for  this  reason. 

It  can  hardly  be  doubted  that  had  Mr.  Field  applied 
the  same  rigid  rules  of  water-supply  and  return  of  cost 
to  private  projects  that  he  has  applied  to  public,  and  had 
made  due  allowance  for  the  hotter  character  of  work, 
the  more  complete  construction  of  lateral  systems  and 
drainage  works  and  had  confined  his  statements  to  the 
facts  concerning  projects  built  within  the  last  ten  years, 
as  the  Reclamation  projects  have  been  built,  he  would 
have  found  a  higher  average  cost  per  acre  for  private 
than  for  public  projects. 

It  is  not  claimed,  however,  that  this  proves  or  even  in- 
dicates that  work  cannot  be  done  as  cheaply  or  as  well 
by  private  enterprise  as  it  can  by  public.  Each  method 
has  -.nine  minor  advantages  and  some  minor  disadvan- 
tages and  fair  comparison  can  be  made  only  of  cases 
which  are  exactly  similar  in  physical  difficulty;  toward 
this  Mr.  Field  has  made  no  attempt. 

During  the  early  history  of  irrigation,  farmers  and 
groups  of  farmers,  naturally  confined  their  efforts  mainly 
to  diverting  small  streams  in  smooth  valleys  where  the 
slope  of  the  country  and  the  topography  were  such  as  to 
m.ii  e  the  work  easy  and  cheap.  With  the  values  of  land 
then  existing,  no  expensive  development  was  practicable. 
Such  development,  proceeding  for  nearly  half  a  century, 
irrigated  m  the  aggregate  a  very  large  area  of  land.  The 
farmers  employed  the  cheapest  class  of  construction  and 

seldom  c ted  their  own  time  in  computing  costs,  which 

are   hence    reported    very   low,   and    these  appear  in   the 
quoted   by  Mr.    Field,   in   comparing  un- 
fairly  the  cosi    of  private  work   with   the  difficult   work 
later  carried  oul  by  the  Government. 

\  land  values  increased  and  the  easier  projects  were 
developed,  mure  and  more  difficult  ones  were  taken  up, 
Sometimes  successfully  ami  sometimes  not.  As  the  more 
dillicult  problems  were  attacked,  corporate  capital  and 
the  district  system  were  employed  and  such  projects  as 
they  could  handle  were  gradually  developed.  The  in- 
herent difficulties,  however,  did  not  admit  of  much  profit 
to  the  investor.  In  fact,  in  the  majority  of  cases  the  in- 
vestors lo-f  a  large  pari  of  their  capital,  to  say  nothing  of 
interest  and  profits. 

This  experience  made  it  more  and  more  difficull  to  en- 
list private  capital   in   further  irrigation  enterprises  and 

the  v;i  ing  difficulty  of  carrying  ■ml  many  large  pro] 

♦cts  led  to  the  passage  of  the  Reclamation  act  for  the 
avowed  ami  h  idely  heralded  ohjeet  of  enlisting  mil al 


funds  for  the  development  of  projects  not  feasible  for 
private,  corporate,  district,  or  State  enterprise.  This 
policy,  avowed  in  Congress  and  announced  over  and  over 
again  by  President  Roosevelt  in  public  talks,  was  fol- 
lowed  by   the  Reclamation   Service. 

Many  of  the  projects  undertaken  by  the  Reclamation 
Service  had  been  outlined  by  private  or  local  public  in- 
terests, who  had  endeavored  for  years  to  enlist  private 
capital  in  their  construction.  To  this  class  belong  the 
following  projects,  since  taken  up  by  the  Reclamation 
Service  : 

Boise  project   in    Idaho. 

Minidoka  project  in  Idaho. 

Sun  River  project  in  Montana. 

North  Platte  project  in  Nebraska  and  Wyoming. 

Truekee-Carson  project  in  Nevada. 

Rio  Grande  project  in  New  Mexico  and  Texas. 

Yakima   project   in  Washington. 

The  Yuma  project  in  Arizona  and  California  was  the 
successor  of  several  unavailing  attempts  to  place  portions 
of  the  same  land  under  successful  irrigation.  The  Gun- 
nison tunnel  scheme,  Colorado,  had  been  agitated  for 
many  years  and  efforts  failed  to  raise  private  capital. 
Attempts  were  made  to  have  it  constructed  with  State 
funds,  but  without  success. 

Shortly  after  the  passage  of  the  Reclamation  act,  pre- 
liminary surveys  were  taken  up  on  the  Grand  River 
project  in  Colorado.  The  data  collected  were  considered 
by  the  Board  of  Engineers,  who  recommended  the  proj- 
ect as  promising  and  requested  further  surveys  and  data. 
Representations  were  made,  however,  that  this  project 
could  be  built  by  private  capital  or  under  the  district 
plan  and  for  this  reason  the  Reclamation  Service  sus- 
pended operation  and  withdrew  from  the  Valley  for 
the  announced  purpose  of  permitting  its  construction  by 
private  capital.  At  the  request  of  interested  parties  th< 
Reclamation  withdrawals  of  public  land  were  continued 
for  the  purpose  of  holding  these  available  for  reclama- 
tion, with  the  understanding  that  they  would  be  re- 
leased in  case  private  capital  were  enlisted  in  construc- 
tion. After  five  years  of  effort  the  citizens  of  the  Valley 
petitioned  Secretary  Garfield  to  take  up  the  project  as  a. 
Reclamation  Service  project,  representing  that  private 
capital  could  not  be  induced  to  enter  the  Seld. 

In  the  meantime,  an  irrigation  district  had  accom- 
plished some  partial  development  by  which  a  small  por- 
tion of  the  best  land  situated  nearest  the  water-supply 
had  been  brought  under  irrigation  and  the  project  ren- 
dered far  more  difficult  by  the  elimination  of  some  of  the 
most  valuable  lands  and  the  increased  value  of  the  right- 
of-way  necessary  for  the  canal.  Even  with  these  in- 
creased difficulties,  the  project  was  taken  up  by  the  Re- 
clamation Service  about  a  year  ago  and  is  now  under 
const  met  ion. 

Shortly  after  the  passage  of  the  Reclamation  act,  a 
very  attractive  project  for  irrigating  the  Billings  Bench, 
Montana,  was  presented  to  Mire, tor  Walcotl  and  Chief 
Engineer  Newell,  with  an  urgent  request  that  they  con- 
strui  i  ibis  and  they  were  Bhown  over  the  country  for  thai 
purpose.  The  reply  was  that  this  was  obviously  n  proj- 
ect bo  attractive  thai  there  would  be  no  difficulty  in  con- 
structing il  under  the  provisions  of  the  Care]  act  with 
private  capital  ami  thai  it  did  no1  come  within  the  pur- 
poses of  the  Reclamation  acl  and  could  nol  be  considered. 
The   project    was   actually    constructed   by   private  capi- 
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tal  and   is  one  of  the  most  successful  Carey  ad   projects 
in  the  State. 

The  Fort  Custer  project  on  Big  Horn  River  has  a  sim- 
ilar history,  as  have  many  other  projects. 

The  Government  early  made  surveys  on  the  Sun  River 
project  in  Montana  and  this  was  one  to  which  attention 
was  turned  soon  after  the  passage  of  the  Reclamation 
act.  It  was  represented,  however,  by  State  officials  that 
this  project  could  he  built  by  private  capital  under  the 
Carey  act  and  they  preferred  the  public  funds  to  be  de- 
voted toother  regions  such  as  the  Milk  River-St.  Mary 
project,  less  attractive  to  private  enterprise.  The  Reclam- 
ation Service  accordingly  withdrew  from  the  field.  After 
protracted  efforts  to  finance  this  project  under  the  Carey 
act.  the  Reclamation  Service  was  informed  that  it  was 
impossible  to  secure  capital  for  this  construction  ami  was 
requested  to  construct  it  as  a  Reclamation  project.  Al- 
though in  the  meantime  the  cost  of  construction  had 
greatly  increased,  the  project  was  taken  up  and  is  under 
(•(instruction,  about   16,000  acres  being  now  under  ditch. 

Nearly  all  of  the  projects  undertaken  by  the  Recla- 
mation Service  had  been  abandoned  after  unsuccessful 
attempts  to  finance  them  as  private  projects,  or  else  were 
new  projects  so  difficult  as  not  to  attract  even  the  at- 
tempts of  the  promoter.  All.  therefore,  were  projects 
unattractive  to  private  capital. 

Manifestly,  all  those  projects  actually  constructed  by 
private  enterprise  are  from  the  nature  of  the  case  of  a 
character  that  could  attract  and  secure  private  capital. 
If  Mr.  Field  had  been  able  to  prove  fairly  that  Reclama- 
tion projects  have  cost  more  than  private  projects  con- 
structed at  the  same  time,  he  would  simply  have  proved 
the  truism  that  projects  attractive  to  private  capital  are, 
cheaper  than  Uiose  which  arc  not. 

In  practically  every  case  above  listed,  where  extended 
efforts  have  been  made  to  enlist  private  capital,  the  proj- 
ect finally  outlined  by  the  Reclamation  Service  is  more 
trehensive   than    thai    proposed    by   private   capital; 
and  here  rests  one  of  the  chief  causes  of  the  alleged  high 
cosl  of  Government    projects,  and   the  chief  justification 
for  the  use  of  put. In-  money  for  tin-  purpose.     In  many 
.  :i  choice  portion  of  a  large  feasible  development  h 
carried  out  by  private  capital  because  it  affords  greater 
ofits   tluiii    if  consideration   were  given  to 
■    feasible  development   of  the  available  water- 
supply. 

'I  i  controlling  facts,  well  known  hut  often  forgot- 
ten by  the  genera]  public,  but  still  better  known  to  any- 
one who  has  served  in  the  Reclamation  Si 
been  entirely  ignored  by  Mr.  Field  in  his  article  criti- 
cizing his  former  ates.  He  has  preferred  to  ac- 
count for  alleged  high  costs  by  charging  "unnecessary 
finishing,  polishing  am  ring"  and  the  tendency 
to  bu  lit-  rather  than  tructures  of  nee,.  gary 
scope. 

The   only    place   where    [   ever  heard 
ion-ly  complain  of  boil  o  unnecessa 

ishing  and  th(    Worth    Pla 

ret  u  Idle  ii  Mi     Field.     I  n   fail  m      to 

him   I   will  \  ■  i.  d   n  bile  he 

■  ill  in  charge  by  the'  insertion  in  gpei  ifieal 
the  following 

i    Moi 

.■.,i.i 


The  only  structure  T  know  of  that  can  fairly  he  pointed 
out  as  being  unnecessarily  "monumental"  in  character 
is  the  Spring  Canon  Flume,  built  under  Mr.  Field's  .su- 
pervision, with  the  approval  of  the  consulting  engineers, 
;i  view  of  which  is  given  herewith.  I  have  long  regarded 
this  as  the  most  beautiful  structure  built  for  irrigation 
purposes  in  the  United  States.  Its  grace  and  majesty 
of  design  may  have  made  it  cost  a  little  more  than  it 
otherwise  would,  hut  certainly  not  enough  to  justify  any 
serious  criticism. 

The  one  factor  of  the  list  given  by  Mr.  Field  that  ac- 
tually does  tend  to  increase  the  price  of  public  over  pri- 
vate construction  is  the  8-hour  law,  by  which  Govern- 
ment officials  and  contractors  on  Government  work  arc 
prohibited  from  working  laborers  more  than  eight  hours 
in  any  one  day.  This  increases  the  cost  of  public  work 
perhaps  20^?  '.  hut  this  is  not  inherent  in  public  work  as 
such  and  could  he  remedied  by  the  repeal  of  the  8-hour 
law. 

There  are  also  some  advantages  inhering  in  public 
work,  the  chief  of  which  is  the  superior  credit  of  the 
United  States  and  the  superior  stability  of  its  institu- 
tions, enabling  it  to  secure  low  prices  on  purchases  and  to 
employ  a  given  grade  of  talent  cheaper  than  can  be  done 
by   private  enterprise. 

It  is  often  stated  that  the  character  of  construction 
performed  by  the  Government  is  more  permanent  and 
substantial  than  work  for  similar  purposes  constructed 
by  private  capital.  A  striking  illustration  of  the  con- 
trast may  be  found  on  opposite  banks  of  Grand  River. 
Colorado,  above  the  town  of  Palisade,  where  the  left 
hank  shows  a  cheap  wooden  flume  built  by  a  private  ir- 
rigation company,  which  will  have  to  be  renewed  in  a  few' 
years,  while  the  right  bank  shows  the  construction  of  a 
series  of  concrete-lined  tunnels  by  the  Reclamation  Ser- 
vice to  meet  similar  conditions. 

Arthur  P.  Davis. 

Washington,  I).  ('..  Nov.  U,  1913. 


The  Keonomy  of  Large  Blast  Holes  in  quarry  blasting  is 
generally  recognized.  A  recent  example  of  this  as  regards 
trap  rock  is  afforded  by  the  Eagle  Rock  Quarry  Co.,  at  East 
Orange,  N.  J.  According  to  information  furnished  us.  the  rock 
is  not  only  extremely  hard,  but  is  usually  full  of  crevices. 
and  as  small  drills  tend  to  follow  these  crevices,  the  work 
with  such  drills  is  slow  and  costly.  The  average  height  of 
the  quarry  face  is  100  ft.,  and  the  length  of  ledge  is  1500  ft. 
When  t  lie  drilling  was  done  with  tripod  drills  and  the  stone 
brought  down  in  benches,  the  cost  of  production  was  very 
high,  the  face  of  the  quarry  was  rough,  and  the  plant  could 
nut  I pcratcd  to  its  full  capacity.  A  Cyclone  drill  was  In- 
stalled, drilling  5%-in.  holes  to  the  full  depth  of  the  face 
Several  shots  have  been  fired  and  in  this  part  of  the  quarry 
the  face   has   been   squared    up   and    Buch   a    targe   quantity   of 

tone  tuced  as  to  make  it   possible  to  operate  the  crusher 

to  its   full  capacity. 

The    following   is    the    cost    for   a    four-holi     shot    recently 

i  ft     of   5%-in,    holes 

pi 200 

i  ii  ion. i  toi  i   and    i ling    LG 

Total   cost    

i    ..i      torn    dislodged  15,887   ions 

Total  d     llli  i     I  cost  pel    ton 

Of  the  It  ...    mi.  |j    broken    that 

ii..     it was  i led  di recti j    on   th<    cars,   without    having    to 

he  run  tin  •  up  ,-  I  hi    ci  ui  hi  r      Vftsi   the  full  lengt  h  of  i  hi    face 

i        i hot  by  tins  method,  a  still  greater  reduction  In  i  oi  I 

will    i"     effected      i      thi     hoi be     i i    to    bet  ter   ad- 

projecl  i      toi    .. i  the  bottom  of  the  ledge  will 

not    I.  ive   to   I--    tal f,   ■<*   is   the  case  at   Hi"   present 

i nj    placi      when      h     bii     holes  he  vt  i n   put    In, 

o  80  ft     fui  ther  out    thai 
i        p| ti     .i    thl     ci,  i  i  \ ...  ,  i.t.    condlt  ton,    the 
bol torn     ' .  ..".I     hapo   toi    haull n 
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Jk  Proposed!  Mew  Bvuialldliiinigl  Codle 


A  new -building  code  for  the  city  of  Hartford,  Conn., 
was  introduced  Dec.  20,  1913,  into  the  Court  of  Com- 
mon Council.  It  was  ordered  printed  and  is  now  under 
consideration  for  approval  as  law.  The  code  was  pre- 
pared by  a  special  Commission,  serving  without  pay,  con- 
sisting  of  an  architect,  three  experienced  builders,  an 
electrical  contractor,  the  present  Building  Inspector. 
an  attorney-at-law  and  a  business  man.  Ford,  Buck  & 
Sheldon,  Inc.,  Consulting  Engineers,  of  Hartford,  pre- 
pared the  tentative  code  for  discussion  before  the  Com- 
mission and  acted  as  advisory  engineers  during  that  dis- 
cussion. 

The  present  Building  Code  of  the  city  is  antique  and 
incomplete.  It  contains  no  information  on  the  bearing 
power  of  soils,  concrete  or  wooden  piles,  skeleton-steel 
construction,  reinforced  concrete  or  strength  of  mater- 
ials. It  provides  a  Building  Inspector,  at  $5500  per 
year,  who  shall  be  a  competent  person  in  the  construction 
of  brick  and  wooden  buildings.  He  is  appointed  by  the 
Mayor,  with  the  approval  of  the  Court  of  Common  Coun- 
cil to  serve  two  years. 

The  proposed  new  code  is  much  more  complete  and 
uptodate.  It  creates  an  entirely  new  department  called 
the  Department  of  Building  Inspection,  which  is  to  in- 
clude the  inspection  of  building  construction,  electrical 
and  plumbing  work,  the  plumbing  having  been  hitherto 
under  the  direction  of  the  Board  of  Health.  The  new 
Code  provides  for  a  Board  df  Commissioners  of  the  De- 
partment of  Building  Inspection  composed  of  five  mem- 
bers, viz. ;  one  architect,  one  general  building  contractor, 
<me  consulting  structural  engineer,  one  electrical  con- 
traitor  or  electrical  engineer,  one  plumbing  contractor 
or  sanitary  engineer.  Each  member  of  the  commission 
must  have  a  high  standing  in  his  profession  or  business 
and  have  had  not  less  than  ten  years'  experience  therein. 
The  members  of  the  Commission  are  to  be  appointed  by 
the  .Mayor  subjeci  to  confirmation  by  the  Court  of  Com- 
mon Council.  The  appointments  are  to  be  first  made  for 
the  terms  of  1.  '-'.  '■'>.  I  and  5  years,  respectively,  so  that 
the  term  of  one  member  expires  each  year.  Subsequent 
appointments  are  to  be  for  the  term  of  five  years.  No 
compensation  for  this  Commission  is  stated. 

The  direct  administration  of  the  office  is  to  be  in  the 
bands  of  a  Supervisor  of  Buildings,  who  is  also  to  act 
as  Chief  Building  [nspector.  He  is  to  be  an  experienced 
architect,  structural  engineer  or  general  building  con- 
traitor  and  shall  be  appointed  for  a  term  of  five  years  by 
the  Hoard  of  Commissioners,  after  an  examination.  He 
is  to  receive  $4000  per  year.  The  Board  of  Commission- 
ers is  also  to  bold  examinations  for  the  appointmenl  of 
all  members  of  the  Departmenl  of  Building  fnspeetion 
wbose  compensation  amounts  to  more  than  •SI'.'""  per 
year.  Those  taking  examinations  for  the  office  of  Su- 
pervisor will  be  examined  as  to  knowledge  of  the  Build 
ing  ('ode  and   it-  practical  application,  experience,  and 

general  fitness.  It  i-  provided  that  the  principal  assist- 
ant- of  the  Supervisor  shall  be  required  to  pass  exami- 
nations but  tin'  Supervisor  is  not  restricted  bj  being  com 
belled  I"  accepl  any  particular  man  a-  bis  assistant,  pro- 
\  id.', I  that  two  or  three  candidate  I'm  anj  one  examina- 
tion oa  S,  a-  in  that  even!   lie  can  choose  bis  assistant    from 

an\  of  the  three  passing  the  highest  examinations. 


It  is  believed  that  if  passed  the  new  Code  will  free  tin 
office  of  the  Department  of  Building  Inspection  from  pol- 
itics as  it  will  no  longer  be  a  political  plum.  By  increas- 
ing the  term  of  office  of  the  Chief  Building  Inspector 
from  two  to  five  years  the  city  should  derive  some  benefits 
after  a  man  becomes  acquainted  with  the  particular  du- 
ties of  the  office.  Under  presenl  method.-  a  man  has 
little  more  than  time  to  learn  what  i>  expected  of  him  in 
office,  before  it  is  time  for  his  successor  to  be  chosen. 
The  Board  of  Commissioners  has  the  power  to  remove, 
for  cause,  any  of  the  appointees  to  office  in  the  Depart- 
ment of  Building  Inspection.  The  Board  of  Commis- 
sioners is  also  made  a  Board  of  Appeals  and  has  the 
power  to  vary  the  provisions  of  the  Building  Code  pro- 
vided four  members  of  the  Board  concur  in  the  decision. 
Any  member  of  the  board  may  veto  any  proposed  amend- 
ment or  revision  of  that  part  of  the  code  coming  under 
his  particular  field  of  experience. 

The  new  Code  requires  drawings  and  specifications 
submitted  for  all  structures  except  lor  "ordinary  re- 
pairs." It  also  provides  that  the  Supervisor  may.  at  his 
discretion,  require  calculations  to  be  submitted,  to  be 
made  by  a  competent  engineer,  and  provision  is  made 
for  filing  of  plans  for  three  months  after  completion  of 
work. 

The  section  on  concrete  and  reinforced  concrete  is  very 
complete  and  in  accordance  with  the  latest  and  best  prac- 
tice. It  requires  that  an  inspector  on  all  reinforced- 
concrete  buildings  be  employed  by  the  owner,  and  report 
daily  to  the  Supervisor.  It  also  allows  the  use  of  rerolled 
rails,  after  proper  test. 

The  area  of  the  fire  limits  of  the  city  has  been  greatly 
increased.  Considerable  attention  has  been  devoted  to 
making  buildings  more  fireproof  up  to  limits  which  will 
not  result  in  uneconomical  and  costly  construction.  The 
new  Code  stipulates  that  all  buildings  five  stories  or  more 
in  height  must  be  of  slow  burning  or  fireproof  construc- 
tion and  the  Code  goes  into  considerable  detail  as  to  tire- 
proofing.     It  does  not  allow  cinder  concrete. 

The  section  of  plumbing  contains  a  new  requirement 
in  providing  for  filing  of  plans  and  specifications  for  of- 
ficial approval.  The  section  covering  electrical  wiring 
is  entirely  new,  there  being  no  code  at  present.  One  of 
its  important  requirements  is  that  limiting  construction 
of  installations  in  the  fire  limits  to  steel  conduit,  armor 
cable  with  metal  moldings,  eliminating  open  wiring,  wood 
moldings  and  knob-and-tube  work  as  at  present  allowed 
The  latter  forms  of  construction  mentioned  are  also,  elim- 
inated from  all  churches,  schools  and  theaters,  and  stables 
everywhere  in  the  city.  By  combining  the  office  of 
plumbing  and  electrical  inspection  under  the  Departmenl 
lit'  Building  Supervision  greater  efficiency  in  all  three 
departments  is  obtained,  as  there  are  many  things  which 
a  member  of  any  one  department  can  cover  and  repori 
upon  even  though  not  at  presenl  within  his  present  juris- 

ili,  timi. 

Under  the  presenl  ordinance,  with  the  plumbing 
departmenl  separate,  excavations  cm  and  have  been 
made  under  foundations  after  the  Departmenl  of  Build- 
ing [nspection  has  entirely  completed  its  work:  under 
the  new  Code  tin-  danger  of  undermining  structure-  is 
obviated.  The  new  Code  requires  that  the  Departmenl 
of  Building  Supervision  lie  notified  3  I  hr,  in  advance 
of  t>li.  ing  an]  foundat  ion  ■  fch  rebi  enabling  thi  D 
niiiit  to  pa-s  upon  the  bearing  capai  itv  o\'  the  soil. 
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Eiasiniiimsiftiinig  4%  Grades  ©e&  ftlhs© 

Msiiira   ILaE&e  of  ftlh©  Deirweif  <®. 

RS©    Gs-ainidl©  R.  R. 

Grades  of  4%  on  main  lines  of  railways  are  exceptional 
even  in  mountain  districts  but  have  existed  until  recently 
on  heavy-grade  sections  of  the  transcontinental  routes  of 
the  Denver  &  Bio  Grande  R.E  and  the  Canadian  Pa- 
cific Ey.  On  the  former  road  a  7-mile  grade  of  4%  has 
been  reduced  to  2%  by  a  loop  development  increasing 
the  distance  to  1U/2  miles  between  the  top  and  bottom 
of  the  grade.  The  similar  work  on  the  latter  line  was 
described  in  Engineering  Xews  of  Nov.  10,  1910,  and 
was  of  a  more  costly  character,  including  spiral  tunnels 
on  the  loops  of  the  developed  line.  There  the  grade  was 
3.5  to  4.5%  for  4  miles  and  was  reduced  to  2.2%  by  giv- 
ing a  developed  length  of  8.2  miles. 

That  portion  of  the  Denver  &  Eio  Grande  E.E.  con- 
stituting the  through  route  between  Denver  and  Ogden 


are  similar  in  the  fact  that  their  passes  are  approached 
from  the  east  on  very  much  lighter  grades  than  the  de- 
scent  on  the  west.  For  example,  the  maximum  grades 
ascending  from  the  east  toward  Tennessee  Pass  in  Colo- 
rado are  1.42%,  while  the  descending  grades  on  the  west- 
ern slope  are  3%  maximum.  The  ascending  grades  from 
the  east  to  Soldier  Summit,  in  the  Wasatch  Mountains] 
are  2A(/( ,  while  the  maximum  descending  grades  west 
were  -l'(    until  the  recent  improvements  were  carried  out. 

On  account  of  the  growth  of  traffic,  the  line  between 
Soldier  Summit  and  Tucker  was  made  double-track  in 
1900,  and  from  time  to  time  thereafter  the  second  track 
has  been  extended  at  various  critical  points,  so  that  there 
is  now  continuous  double  track  through  the  Wasatch 
Mountains  from  Helper  to  Thistle,  50  miles. 

At  various  times  surveys  have  been  made  with  a  view 
to  eliminating  the  4%  grades  between  Soldier  Summit 
and  Tucker.  But  the  physical  characteristics  of  this 
portion  of  the  Wasatch  Eange,  and  the  topography  of  the 


Old  Line ,  -?%  - 
New  Li/ie,  2% 
Proposed,  2.2% 


O  50OO 


,u  New  Location'  of  the  Denver  &  Eio  Grande  E.E.,  at  Soldier  Summit,  Colo. 

(Old  line,  4%  grade,  7  miles.     New  line,  2%  grade,  11%  miles.) 


-   two  district  mountain   ranges,  one   in   Colorado 

>nd  the  other  in  Utah.    The  mountain  pass  in  Colorado 

es  in  the  main  range  of  the  Rocky  Mountains  and  con- 

coni nta!    divide.      The    range    in   Utah, 

know  as  the  Wasatch  M itains,  and  intersected  by  the 

railway  at  Soldiei  Summit,  constitutes  the  easterly  rim 
of  the  Greal   Basin. 

Prior  to   1890,  the   Denver  &    Rio  Grande  portion  of 

i  tal  route  was  rated  from   Denver  to 

Ogden  as  a  oarrow-gag  the  Rocky  Moun- 

■    '  I  |    l  •  ao  in     th     G 

■iih   the   '■                  i    ■"    Grand 
Junction,  Colo.     During  L890,  the  narrow-gi line  ex- 
tendi                               Mountains  by  Ti   im     ee  Pa 
Glenwood  Springs  was  made  standard  gage,  and  a  Btand- 
onnecting  link  wae  cons!  ructed  from  Glei 
Grand   Junction    to  conned    with    the    Rio 
R.B.,  which   was  at  that    time 

In  connei  tion  ■■■■  ith  the  change  to 

■ 

;','    between 
ind    Minturn,  and   upon   completion  of 
Pa     lini      a    made  the  tran 

n       -Ide  p  Sim, mil    to 

two    mountain 


country  adjacent  to  the  present  line,  seemed  to  impose 
unusual  difficulties  Eot  the  development  of  a  line  on  the 
westerly  slope  to  such  an  extent  as  would  permit,  maters 
ial  reduction  in  the  maximum  grades. 

In    1909,   however,   extensiv Iditional    surveys   wet| 

made  and  the  problem  was  studied  carefully  with  the  rel 
suit  of  the  adopt  i< E  a  '."  <   maximum  grade  descendinl 

West    from    Soldiei'    Summit.       These    Surveys    showed    that 

by  taking  advantage  of  a  lighter  grade  west  of  Tuckel 
and  constructing  a  new  line  15  miles  in  length,  the  sevei 
miles  of    1%  grade  could  be  eliminated  by  the  additiol 

■  only  1.46  miles  in  distance.  The  accompanying  map 
shows  th>'  old   lrr   line,  the  new  '.",'   line  and  a  third  lo- 

a1 a  nil  a  maximum  grade  of  2 

Tut:  \ i  \\    Low-Grade  Line 

\<  mighl   I"-  expected,  the  detour  line,  on  account  a] 
ny  developmenl   of  distance,  contains  a   much 
r  amount  of  curvature  than  the  old  line.    The  max- 
imum rate  of  i  urve  is  '■'".  bul  onli  in  a  fev  instanci 
it   necessary   to  employ  this  maximum    rate,  such 

a  uallj   on   the  loop  .     In  general   the  detour  line. 

u-aie,l  for  curvature)! 

hnl  ;ii   |,;i  radii        Flattened  to  give  ial 

■   ieration, 
Owing   to  thi    Fai  i   thai   t  lie  line  throughoul   its 

length  lie    cloRe  to  the    iimmii  of  I  he  rni only  eoraj 

parati  eh     mall  opening    ni  <•  i n   to  proi  idr  amide 

.e    For  hoi li  normal  nnrl  tl I  flow   of    trnnm       In 
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fact,  the  largest  opening  is  a  12-ft.  concrete  arch.  All 
stream  crossings  were  effected  by  the  use  of  some  form 
of  concrete  culvert. 

The  line  is  double  track,  with  tracks  spread  15  ft.  e.  to 
c.  requiring  a  roadbed  width  of  35  ft.  It  is  laid  with  the 
new  90-lb.  rail  section  of  the  D.  &  R.  G.  R.R..  which  was 
rolled  for  the  first  time  in  1913.  Tie-plates  are  placed 
on  every  tie,  and  a  liberal  number  of  anti-creepers  is  ap- 
plied.    The  track  is  ballasted  with  10  in.  of  gravel. 

Construction  Work 

The  contract  for  the  grading  and  masonry  on  the  en- 
tire lme  was  awarded  to  the  Utah  Construction  Co.,  of 
bgden,  Utah,  and  work  was  started  in  January.  1913. 
Breat  difficulties  were  encountered  by  the  contractors  in 
getting  equipment  on  the  line,  on  account  of  the  moun- 
tainous character  of  the  country  and  of  the  wide  diver- 
gence of  the  new  from  the  old  line,  at  various  places.  At 
some  points,  temporary  tracks  wen'  [aid  to  the  new  line 
and  the  steam  shovels  were  moved  under  their  own 
power  over  these  tracks.  At  other  points,  steep  inclines 
were  constructed  and  the  steam  shovels  were  hauled  up 
the  incline-  by  cables. 

These  difficulties  were  considerably  augmented  by  the 
requirement  that  entire  construction  must  be  effected  in 
a  few  months  and  the  line  placed  in  operation  in  the  fall 
of  1913.  This  necessitated  an  abnormally  large  amount 
of  equipment,  force  reports  showing  that  at  one  time  20 
steam  shovels  were  at  work.  Some  of  these,  in  addition 
no  working  day  shifts,  were  required  to  work  night  shifts 
for  weeks  at  a  time.  Generally  speaking,  most  of  the 
work  of  grading  was  performed  by  steam  shovels  and  con- 
tractor's trains.  The  grading  quantities  moved  consisted 
of  approximately  3,500,000  cu.yd.  of  material,  about  33% 
of  which  was  solid  rock,  and  the  masonry  work  comprised 
the  placing  of  about  13,400  cu.yd.  of  mass  concrete. 

Traffic 

Freight  traffic  on  this  portion  of  the  line  consists  prin- 
cipally of  coal  and  coke  produced  in  Emery  and  Carbon 
<  ..unties,  Utah,  this  being  collected  by  various  branches 
anil  spurs  from  the  main  line  on  the  easterly  slope  of  the 
Wasatch  Mountains.  The  loaded  movement  is  almost 
Exclusively  westward,  the  empty  cars  being  hauled  east- 
ward to  supply  the  demand  for  loading.  Although  the 
bid  I',  grades  descended  in  the  direction  of  the  loaded 
trains  they  bad  the  effect  of  limiting  the  capacity  of  the 
lino,  for  the  reason  that  the  tonnage  per  train  down  the 
grade  «-;i-  limited  by  the  capacity  of  the  air  pumps  on 
file  locomotives.  Passenger  traffic  consists  of  three  regu- 
lar heavy  through  passenger  trains  each  way  per  (lay. 
I  Miring  the  summer  months  the  passenger  traffic  necessi- 
ateg  the  operation  of  additional  sections  of  these  trains. 

It  is  evident  thai  the  operation  of  the  '."",'  line  will 
effect  great  economies  in  operating  expense,  notwith- 
itanding  (be  fact  that  the  new  line  is  about  I '  •_,  miles 
r  than  the  old  one.  The  work  was  under  the  super- 
vision of  J.  O.  Owyn,  Chief  Engineer  of  the  Denver  & 
Rio  Grande  R.R.,  and  Arthur  Ridgway,  Assistant  Chief 
Enginopr.  L.  B.  Furman,  Construction  Engineer,  was  in 
iliivrt  charge  of  local  ion  ami  cons!  ruction, 
:•: 

\iifomohllr     KiiultiOi»rlii|c     nH     n      rnrrer     Is     to     bfl     prcyonteil 

n.    studentt    in    various    engineering;   school!    in    ■      arli      of 
i  in.  .,,i..  i     of  ii..    metropolitan  Section  of  the  Society 

if   Automobile   EBngineera. 


A  garbage  and  rubbish  incinerator  of  120  tons  daily 
capacity,  including  just  enough  ashes  to  assist  combus- 
tion and  produce  a  good  clinker,  has  been  recommended 
for  the  city  of  Trenton.  X.  J.,  in  report  to  the  City  Com- 
missioners submitted  on  Dee.  "25.  IP  13,  by  Hering  & 
Gregory,  consulting  engineers.  New  York  City.  It  is 
advised  that  the  heat  from  the  proposed  high-tempera- 
ture incinerator  be  converted  into  electric  current  and 
transmitted  to  the  sewage-pumping  station  for  use  in 
lifting  the  sewage  of  the  city  to  the  new  sewage-treat- 
ment works.  It  is  also  proposed  that  the  clinker  from 
the  incinerator  be  used  for  concrete  for  pavement  foun- 
dations. It  is  assumed  that  the  incinerating  plant  would 
serve  150,000  people,  or  the  estimated  population  of  1930 
(the  population  in  1910  was  96,815).  The  estimated 
first  cost  of  the  joint  plant  is  $368,000,  of  which  $1!)5.- 
500  is  for  the  incinerator  and  $172,500  for  the  pumping 
plant.  The  joint  operating  expenses,  interest  and  sink- 
ing-fund charges  are  estimated  at  $47,310.  of  which  $28,- 
340  is  for  incinerator  and  $18,970  for  pumping. 

At  present  the  garbage  of  Trenton  is  drained  by  the 
householders  and  wrapped  in  paper  before  being  placed 
in  a  receptacle  for  collection,  in  accordance  with  a  city 
ordinance  approved  Mar.  20,  1013.  The  garbage  and 
rubbish  are  collected  together  by  the  city  and  burned  in 
a  I 'avis  crematory,  built  in  or  about  1001.  During  the 
year  ending  Feb.  28,  1013.  a  total  of  13,849  tons  of 
garbage  and  rubbish  were  burned  in  the  furnace,  or  about 
4o  tons  per  day  on  a  six-days-per-week  basis.  More  than 
60  tons  were  sometimes  burned  in  one  day.  The  amount 
of  auxiliary  fuel  (coal)  used  during  the  year  was  275 
tons.  The  labor  force  included  four  men.  besides  a  super- 
intendent and  clerk  at  the  plant.  The  total  cost  of  labor, 
fuel,  repairs,  light,  ash  removal  (from  the  furnaces)  ami 
miscellaneous  items  for  the  year  was  $663  1.  or  48c.  per 
ton — ''a  comparatively  low  figure."  the  report  states.  It 
will  he  noticed  that  the  items  named  do  not  include  cap- 
ital (barges.  At  the  time  the  furnace  was  visited  by  the 
engineer-  making  the  report  under  rex  iew  no  objection 
able  features  were  in  led  ami  they  were  informed  then' 
has  been  no  nuisance  to  near-by  houses  since  the  garbage 
was  wrapped. 

The  weigh!  of  garbage  and  rubbish  collected  in  Tren- 
ton was  13,800  tons  in  1912,  and  about  the  same  in  1011. 
The  monthly  average  for  L912  was  1150  tons,  ranging 
from  693  ton-  in  February  (29  tons  per  day)  to  160-1 
tons  in  September  (62  tons  per  day).  In  1911,  also. 
February  ami  September  were  the  low  ami  high  months. 
The  total  per  capita  weight  of  garbage  and  rubbish  in 
Trenton  is  270  lb.  (0.135  ton)  per  year.  Separate  fig- 
ures not  being  available  the  engineer-  estimate  1S|)  lb. 
(0.09  Ion)  of  garbage  ami  90  lb.  (0.045  ton)  of  rubbish 
per  capita   per  year. 

A  total  of  38,285  ton-  of  ashes  were  collected  in 
Trenton  in  L912  (3190,  average;  5106,  maximum-. 
1650,  minimum  per  month).  The  ashes  averaged 
730  lb.  (0.366  tons  per  capita  per  year,  making  the  com- 
bined garbage,  rubbish  and  a-bes  moo  lh.  peT  year.    On 

this    basis    a    population    of    l.'.O.OOO    would    yield     1 3. .".00 
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tons  of  garbage,  6750  tons  of  rubbish  and  54,750  tons  of 
ashes  per  year,  or  a  total  of  75,000  tons. 

In  the  estimates  for  an  incinerating  plant  it  was  as- 
sumed that  "not  less  than  20%  of  the  total  mixed  refuse 
charged  into  the  furnaces  should  be  ashes,"  and  that 
the  remainder  of  the  ashes  should  be  used  for  filling  low- 
land, which  is  the  present  method  of  ashes  disposal.  The 
maximum  daily  quantity  of  mixed  refuse  to  be  burned 
when  a  population  of  150,000  was  reached  would  be  123 
tons,  so  that  two  60-ton  furnaces  would  be  ample.  The 
estimates  include  three  200-hp.  boilers — one  for  each  in- 
cinerator and  the  third  as  an  auxiliary  coal-fired  boiler 
to  produce  power  for  the  sewage-pumping  station  on  Sun- 
days or  at  any  otheT  time  when  the  incinerators  were  not 
being  fired.  The  boiler  evaporation  was  assumed  at  1  lb. 
of  water  per  pound  of  refuse  burned.  It  is  proposed 
that  when  the  garbage  is  less  than  the  average  a  larger 
amount  of  ashes  should  be  delivered  to  the  incinerating 
plant. 

The  engineers  found  that  the  city  of  Trenton  now  uses 
about  8000  cu.yd.  of  concrete  per  year  for  pavement  foun- 
dations, requiring  about  6750  cu.yd.  of  broken  stone.  This 
stone  cost  about  $1.53  'per  ton  on  board  cars  at  Trenton, 
or  about  $1.83  per  cu.yd..  assuming  a  weight  of  2400  lb. 
per  cu.yd.  On  the  basis  of  15%  of  clinker,  of  which  80% 
would  be  suitable  for  concrete,  the  incinerating  plant 
would  yield  about  3000  tons  of  available  clinker,  or  at 
1200  lb.  per  cu.yd.,  about.  5000  cu.yd.  of  clinker  per 
year  for  a  population  of  150,000.  This  is  considered  less 
clinker  than  the  yardage  of  broken  stone  used  for  pave- 
ment foundations  in  the  Trenton  of  today,  which  has  a 
population  estimated  at  110,000. 

The  estimated  annual  cost  of  garbage  and  rubbish  in- 
cineration  and   sewage  pumping  has  already  been  given 
totaling   $47,310.     Tins   is  net  cost,  or  what  remains 
allowing  $5000  a  year  for  the  value  of  the  clinker. 
I'he  value  of  the  heal   from  the  incinerating  plant  does 
ipear  illicitly  as  income  credited  to  the  incinerator, 
e  the  labor  in  the  power  plant  at  the  incinerator  is 
■!  to  the  sewage-pumping  station.     The  yearly  cost 
the  aci  ompanying  table. 

TABLE!       ESTIMATED  ANN1    V]    COS!    IND  INCOME  FROM  REFUSE 
ERATOR   INDE6TIMETED  INN1    'L  COST  OF  SEWAGE  PUMP- 
I  VTION,  TRENTON,   \    .1. 
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ing  the  old  crematory  for  burning  garbage,  are  included 
in  the  report.  This  plan  would  involve  three  collections 
(garbage,  rubbish  and  ashes  separately),  besides  the 
abandonment  of  the  garbage-wrapping  practice  just  es- 
tablished and  the  provision  (the  report  states)  of  tight- 
metal  wagons  for  the  collection  of  the  wet  garbage.  It 
would  also  require  extra  garbage  transportation.  The 
estimates  show  an  extra  cost' of  reduction  over  incinera- 
tion as  follows:  construction  account,  refuse  disposal, 
$46,000  ;  pumping  station,  $2300 ;  total,  $48,300.  Yearly 
Cost:  refuse  disposal,  $16,440;  sewage  pumping,  $9390; 
total,  $25,830.  It  should  be  added  that  the  first  cost  of 
the  reduction  plant  proper  is  estimated  as  somewhat  less 
than  the  first  cost  of  the  proposed  incineration  plant 
with  the  electric-generating  plant,  but  that  the  reduction 
plant  would  require  an  extra  outlay  of  $31,500  for  equip- 
ment for  the  separate  collection  of  garbage  and  rubbish. 
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On  Dec.  25,  1913,  the  five-mile  reinforced-conerete 
water  conduit  of  Montreal  burst,  depriving  the  city  of 
water.  The  break  is  near  midlength  of  the  conduit,  where 
canal-enlargement  excavation  comes  close  to  the  pipe  and 
below  its  invert  level.  The  trouble  developed  during  a 
week,  more  or  less,  beginning  with  signs  of  leakage,  or 
seepage,  which  led  up  to  the  breaking  out  of  the  lower 
quarter  of  the  pipe  on  the  canal  side  for  a  length  of  60 
ft.  on  Christmas  day.  Temporary  repairs  are  nearly 
completed  as  we  go  to  press.  A  scanty  domestic  supply 
was  provided  by  (1)  feeding  the  city  mains  from  the 
supply  network  of  the  Montreal  Water  &  Power  Co.* 
through  existing  connections  of  small  capacity,  and  (2) 
distributing  water  with  carts.  The  tire-protection  was 
reduced  to  near  zero. 

The  repairs  made  are  of  emergency  character,  but  as 
the  city  has  no  duplicate  supply-line  the  patched-up  con- 
duit may  have  to  be  depended  upon  for  the  year  or  more 
before  (low  in  the  old  intake  canal  can  be  restored  and 
the  ciiy's  Biter  plant  completed;  the  latter  has  been 
under  construction  for  two  years. 

The  lull  fact-  concerning  the  failure  will  not  be  avail- 
able imlil  the  promised  local  investigations  are  made. 
We  base  the  following  brief  preliminary  account  on  an 
inspection  of  the  break  by  an  editor  of  ENGINEERING 
\t:\vs  and  statements  to  him  by  Water  Department  of- 
li  iials. 

Canai    and  Conduit-  The  conduit,  built    five  years 

f,300   ft.   long,  and    lies  along  the   norlh   bank   of 
the    open    "City    Aqueduct"    ('anal,    now    dry.    which    led 

from  the  St.  Lawrence  River  above  Machine  Rapids  to  the 

riM'     iai  mil   iii   the  western   part   of  Mont  real.     1 1< 

i id   bj    two  6  ft.     ieel   pipes  mi   (be  river 

itling   1200  ft    out.    The  conduit  was  'planned  to 
manent    upply  line,  and  to  permit  em 
nd  enlarging  it  Pot  power  purpo 
Tin     enlargement   of  the  canal    hit     been    in    pro 
f  the  last  fi  1  |  bei  i of 

i  halr'e     of     project  ) ,    thp       en '      'in,|.   |  ■     ,  ohl  iai  |      to 

Cool    Construction  ( !o.,  l.U.     The  prcsenl  or  i  ei  ond 
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enlargement  (to  water-line  width  174  ft.,  depth  Is  ft., 
and  revetted  or  retained  sides  on  y±:l  batter)  ap- 
proaches close  to  the  conduit  (IT  ft.  minimum),  although 
the  latter  had  been  built  quite  a  distance  from  the  old 
40-ft.  canal. 

The  conduit  is  9x71/0  ft.,  of  horseshoe  shape,  laid  on  a 
grade  of  about  1  :  5000,  with  crown  4  to  5  ft.  below  ground 
surface.  It  carries  water  under  a  slight  head  (hydraulic- 
grade  .3  to  Hi  ft.  above  top  of  pipe).  It  was  designed 
under  the  Department  of  Public  Works  (George  Janin, 
Chief  Engineer),  in  the  office  of  T.  \V.  Lesage,  Superin- 
tendent and  Engineer  of  the  Water  Department,  and  was 
built  by  Patrick  McGovern,  of  Boston,  Mass.  Its  sec- 
tion may  be  described  as  follows: 

Invert:   Radius.   13   ft.;   thickness,   S   in. 

Sides  and  arch:  Inner  face  a  part-circle  of  4^-ft.  radius, 
and  so  placed  as  to  give  a  clear  height  of  crown  above  invert 

7  ft.   8%    in.;   outer   face,   such   as   to   give   thickness   at   crown 

8  in.,  thickness  at  base  of  sides  8  in.,  and  thickness  on  hori- 
zontal  center   about   12   in. 

Reinforcement:  Clinton  wire  mesh,  of  size  and  location  not 
now    known    to    us. 

The  Break — Opposite  the  Verdun  Insane  Asylum, 
about  hallway  Erom  intake  to  pumping  station,  the  canal 
enlargement  is  in  clay,  and  approaches  the  conduit 
closely  at  a  point  where  the  conduit  makes  a  slight  bend 
eoncave  to  the  canal.  Finished  canal  bottom  is  5  ft.  be- 
low conduit  invert.  The  contractor  has  a  Bueyrus  drag 
scraper  at  work,  and  has  brought  the  canal  section  to 
practically  full  width  and  depth.  The  scraper  operates 
on  the  uorfh  bank,  not  far  from  directly  over  the  con- 
duit, and  works  longitudinally.  Some  5  ft.  of  spoil  lias 
been  piled  on  the  bank  over  the  conduit  in  addition  to 
the  original  cover,  making  at  present  about  10  ft.  depth 
of  earth  over  crown. 

Water  department  officials  state  that  nearly  a  Meek 
before  the  break  the  conduit  was  laid  bare  and  a  small 
flow  of  water  came  from  a  "slight  fissure"  in  the  ex- 
lower  corner  of  the  conduit.  Probably  this  flow 
contributed  to  exposing  the  pipe;  the  bank  just  east 
and  west  of  the  break  shows  a  smooth  slope  whose  diag- 
onal distance  from  tin1  pipe  is  8-12  ft.  Attempts  were 
made  to  close  the  leak  by  calkins',  ami  (by  dumping 
stone  behind  sheeting  or  cribbing)  to  prevent  wash. 
Canal    excavation    was   stopped. 

Wash  and  undermining  of  the  pipe  evidently  pro- 
cessed, however.  The  officials  also  mention  Hie  con- 
inuous  distorting  pressure  caused  by  the  surcharged 
haul;  above  and  landward  of  the  conduit,  ami  the  canal 
side  exposure.  At  any  rale,  about  5  p.m.,  Dec.  25,  the 
2  ft.  of  the  southerly  conduit  wall,  with  a  piece  of 
the  bottom,  broke  out  on  a  length  of  60  ft.,  ami  emptied 
Ihc  i  onduit.     The  headgates  were  then  shut. 

'   paid     h   v  ;1-    iromptly  decided  t . »  repair  the  break 

■  a  i! Mo  of  steel  pipe.     A  few  hours  after 

ihc  break  lie-  Caledo  fron  Montreal,  were 

i  ivetcd   steel    pipe  of    '  rin. 
■ate.      I  marli 

■'■ 

BxcavHlin  up  ,,iii   the 

ll-okell     po]  '  | 

b< M  r     ■    mudeapping    was    tried,   but    better    n 

veto  had  b\  using  (be  drag-line  bucket  as  a  maul.  The 
inn!  gap  in  the  conduit  was  (52  ft.  long.     The  steel  pipe 

"'in-  about   125  ft.  long,  a  lap  of  30  ft.  ie  obtai I.  The 

tee!  pipe  was  placed  ami  cribbed  up  on  Monday.  Dec  89, 


and  tlie  ends  sealed  into  the  conduit  with  cement  mortar. 
It  was  expected  that,  after  stiffening  the  exposed  part 
of  the  steel  pipe  with  timbers,  water  could  be  turned  in 
Tuesday,  Dec.  30,  but  Tuesday  noon  service  had  not  yet 
been  restored. 

The  extent  of  the  tie-up  of  the  water  system  has  de- 
veloped intense  public  indignation,  promising  to  lead 
to  various  investigations  of  the  whole  scheme  of  water- 
supply  improvement  which  is  in  progress. 

The  city  executive  department  has  mimed  J.  A.  Jamie- 
son  and  P.  W.  St.  George  a  committee  to  report  at  once 
on  the  condition  of  the  conduit.  Temperatures  well  be- 
low freezing  have  prevailed  since  Dec.  26,  so  that  it  is 
supposed  that  in  any  event  the  conduit  is  secure  against 
breakout  until  the  Spring  thaw. 


The  valuation  of  electric-railway  property  in  Toronto. 
Ont.,  a  step  previous  to  the  contemplated  purchase  by  the 
municipality,  has  been  completed  by  B.  J.  Arnold"  and 
J.  W.  Moyes.  The  task  was  comparatively  simple,  con- 
sisting of  (1)  finding  the  cost  of  replacement  and  (2) 
estimating  the  intangible  values,  largely  those  of  ex- 
pected profits  under  unexpired  franchises.  The  proper- 
ties studied  were  the  Toronto  Ry„  the  Toronto  and  York 
Radial  P>y.,  and  the  Toronto  Suburban  Ey.  (the  last 
two  only  so  far  as  within  the  city  limits').  An  inventory 
and  examination  were  made  to  which  were  applied  unit 
prices,  checked  by  company  and  city  purchases  and  by 
manufacturers'  quotations.  The  percentages  added  for 
organization,  engineering  and  incidentals  varied  from  5 
to  159;,  averaging  6.4%.  A  further  or,'  was  allowed  for 
carrying  charges  during  construction  and  2%  for  legal 
and  financing  expenses.  No  allowance  was  made  to 
cover  development  expense  and  promotion  profit.  Various 
rates  of  depreciation  were  applied  to  the  property  items; 
stores,  real  estate,  legal  expenses,  carrying  charges  dur- 
ing construction  and  incidentals  were  not  considered  de- 
preciated. The  total  estimate  of  tangible  property 
amounted  to  $9,894,483  for  the  first  company,  $91,604 
for  the  second  and  $51,1  I  I   for  the  third. 

Under  the  existing  franchise  the  first-named  company 
may  operate  until  September.  1921,  the  city  doing  all 
paving  and  furnishing  track  foundations.  The  com- 
pany pays  the  city  $800  per  mile  a  year  plus  a  percentage 
of  gross  receipts.  Mr.  Arnold  decreased  these  last  by  all 
such  payments  and  the  usual  operating  expenses,  leaving 
the  n  -1  as  the  profit  of  the  1  ompany.  The  present  value 
of  tin-  sura  was  then  found  for  each  year  of  the  remain- 
ing Frani  hise   term  and   summed   to  give  the   intai  ; 

of  the  properties.     The  appraisers  found  the 
Favorable  operating   ratio  ol 

me)   applying   to  probable  future  earnii 
increase  of  oaniii  on  probable  square  of  popu- 

lation i  1   inl  to  lie  in- ,    for  five  years 

"•'«'    for  the   remainder  of  the   term.     However,  dm 
the  pr  iwaj   in  event  oi 

purcha  1  ity.  the  earnings  were  increased  only 

.  s'  ,     For  three  years  and   6 
rest  oi   the  term.     The  apparent   franchise  value  was  re 
ported  as  $15,701,106,  bu1  this  figure  was  subject  to  a 
further    reduction;    the   added    investment    per   year   to 
care  for  the  traffic  was  estimated  at  $887,500,  which,  after 
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discounting  interest  for  each  year,  aggregated  $4,987,553, 
leaving  as  net  present  value  of  franchises  for  the  first 
C(  npany  $10,713,553.  The  values  of  intangibles  for  the 
other  two  concerns  named  were  reported  to  be  $193,694 
and  $51,144  respectively.  Therefore,  the  total  reported 
purchase  value  of  the  Toronto  By.  and  portions  of  the 
"radial"  lines  within  city  limits  was  $20,944,478. 

A  second  report  by  Mr.  Arnold,  included  in  a  report 
by  John  Mackay  on  the  financing  of  the  proposed  pur- 
chase, covers  the  probable  operation  of  the  proposed  mu- 
nicipal system.  He  estimates  the  Toronto  population  at 
705,400  in  1921  when  the  present  franchise  expires.  The 
necessary  track  mileage  would  increase  in  that  time  from 
147  in  1913  to  283.  Added  capital  for  new  lines,  added 
cars  and  power  equipment,  etc.,  is  estimated  to  require 
$13,986,000.  This  added  to  the  .$22,000,000  which  it  is 
proposed  to  pay  for  the  lines  gives  $45,986,000  total  in- 
vestment, on  which  fixed  charges  are  from  $1,077,000  in 
1914  to  $1,626,059  in  1920.  Profits  on  the  main  lines 
are  calculated  on  the  prevailing  ratio  of  expense  to  gross 
income,  56%;  after  deducting  fixed  and  operating  charge 
and  present  city  percentage  levy,  the  aggregate  to  1921 
is  $11,500,000,' which  may  be  applied  to  the  amortiza- 
ti rf  franchise  values   ($10,958,391). 
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University  oi  Pn  fsbi  rgb — The  Engineering  School 
is  offering  an  evening  course  in  the  valuation  of  public 
utilities,  beginning  Jan.  5,  and  continuing  for  20  weeks, 

with  tin*  i   see  -  a  week.    Two  periods  of  one  hour  each 

iji  up  to  lectures  and  recitations,  and  one  period 
of  three  hours  is  devoted  to  practice  work.  The  subjects 
ed  are  Engineering,  Law,  Economics  and  Account- 
ing. It  is  planned  to  study  the  history  of  certain  typi- 
th*  design  and  construction  of  their 
plants,  the  laws  under  which  the  governments  may  con- 
trol their  operations,  the  economic  worth  of  valuations, 

and   the  system  of  accounting   besl   suited  to  compi - 

ting  under  public-utility  laws.  It  is  assumed  that 
the  employmeni  of  the  men  entering  the  course  requires 
previc  o   that    the    instruction 

aims  ti  ly  the  spei  ial   fitl  ing  required  for  valua- 

tion work. 


Statements  That  the  Cameron  Septic  Tank   Patent*  are  con- 
trolled  by   the  Sterilization   Co.,   <if  Newark,   N.   -i  ,    ha    i    been 
publicity  of  late,     We  are  Informed  by  the 

itli    '!       I    Co.,  of  Chicago,  1  ha  I   thi    atatei 
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franchise  of  the  company.  The  company  will  pay  rental 
equivalent  to  about  10%  on  this  sum.  The  city  streets  are 
to  be  lighted   at  a   cost  of  $52.50   per  year  per  arc  lamp. 

A  Loromulhr  Boiler  Exploded,  which  belonged  to  the  Wa- 
bash R^R.,  on  the  Erie  R.R.  tracks,  in  Buffalo,  N.  Y.,  on  Dec. 
25.      Two   men    "were    killed. 

Two  15-Ton  Ladle  Cars  Fell  into  the  Conemaugh  River, 
at  the  Cambria  Steel  Works,  on  Dec.  15;  five  workmen  were 
burned.  A  hot-metal  train  of  six  ladle  cars  was  on  its  way 
to  the  Franklin  plant  when  the  two  cars  left  the  track  and 
toppled    over    into    the    river. 

A  Brick  Wall  Collapsed,  which  formed  the  eastern  part  of 
the  old  St.  James  Hotel,  in  Duluth,  Minn.,  on  Dec.  24.  Accord- 
ing to  press  dispatches,  the  building  adjacent  to  this  wall 
had  been  taken  down  and  the  wall  of  the  hotel  (probably  in- 
sufficiently  shored)    fell   into   the  excavation. 

A  lir>-Ft.  Telephone  Pole  Fell  on  the  trolley  wire  along 
Fulton  St.,  near  Union  Ave.,  Jamaica.  L,.  I.,  on  Dec.  23.  Ac- 
cording to  press  reports,  the  pole  was  badly  rotted  at  the 
butt  and  had  been  abandoned  by  the  New  York  Telephone 
Co.,  and  only  the  alarm  wires  of  the  New  York  Fire  De- 
partment were   c    tried  upon  it. 

A  Heavy  Sea  washed  out  a  75-ft.  section  of  an  unfinished 
concrete  pier  at  Venice,  Calif.,  on  Dec.  13.  According  to  press 
dispatches,  the  day  was  clear  and  the  ocean  beyond  the 
line  of  surf  did  not  appear  unusually  rough.  The  sea  was 
as  heavy  oft  the  other  coast  towns  in  the  vicinity  of  Los 
Angeles,  Calif. 

A  Section  of  n  Wooden  Railroad  Trestle  Collapsed,  at  Au- 
gusta, Ga  ,  on  Dec.  22,  due  to  a  collision  between  two  locomo- 
tives and  20  freight  cars  (the  cars  were  standing)  on  the 
trestle.  The  locomotive  and  four  freight  cars  fell  into  the 
Savannah  River  below.  According  to  press  dispatches,  the 
engineer  of  one  of  the  driving  locomotives  stated  that  there 
were  no  lights  on  the  cars  which  were  standing  on  the 
trestle. 

The  Portsmouth  <  Rim  In  ml  i  Dockyard  Burned,  on  Dec.  20, 
With  an  estimate!  'Oss  of  about  $1,000,000.  The  fire,  of  un- 
known origin,  was  first  discovered  in  a  sail  loft.  Two 
lives  were  lost  and  the  old  semaphore  tower,  which  in  pre- 
telegraph  days  was  the  signaling  station  between  the  fleet 
and  the  Admiralty,  was  destroyed.  The  new  battle  cruiser 
"Queen  Mary."  moored  by  the  jetty,  was  towed  beyond  the 
danger    zone. 

A  Panic  Due  to  a  False  Alarm  of  Fire  at  a  Christmas  Eve 
celebration  in  Italian  Hall,  Calumet.  Mich.,  caused  the  death 
of  75  persons,  of  whom  56  were  children,  on  Dec.  24,  1913. 
About  three-fourths  of  the  700  persons  in  the  hall  were  child- 
ren, nd  these  latter  were  standing  in  the  aisles,  about  to 
move  forward  to  receive  gifts  from  a  Christmas  tree,  when 
the  false  alarm  was  given.  The  principal  exit  was  a  narrow 
stairway  at  the  back  of  the  hall  and  this  was  filled  to  the 
top  with  bodies.  There  was  a  fire  escape  at  the  rear  of  the 
building,  but  only  those  In  its  Immediate  vicinity  could  make 
use  of  it;  others  jumped  from  the  windows  which  were  but 
a  fi  u  feet  from  the  ground.  The  celebration  was  attended  by 
several  hundred  striking  copper  miners,  their  wives  and 
children. 

An    Elevated    Railway    Rapid    Transit    System    for   Chicago, 

consisting  of  a   development   of   the   present   elevated   railway 

I.  m,    is   being  advocated    by   tin     Northwest    Side  Commercial 

Association      Ai    present   there  are   four  lines  entering   at    i  he 

loop    in    the    business    center    of    the    city,    and    these    have    -i 

in. ■!■   of   branches,    while    the    traffic   ol    all    the    lines   con.1 

verges   to  and   passes   through   the  congested   business  district] 

The  lust   Improvement   suggested   consists  In   ii onstructlofl 

ot  about  ."'.■  miles  of  lini  to  lint  up  existing  lines  and 
creati  i  north  and-south  elevated  line  Jusl  west  of  Ashland 
Ave.,  enabling  persons  to  pass  between  the  northern  and 
□uthern  ectlon  ol  the  cltj  without  passing  through  ibo 
loop  distrlcl  Numerous  future  extensions  of  the  existing 
lines  Into  the  outlying  sectlont  are  projected  also,  as  well  as 
an  elevated   line   Inst   east   of  Halsted  St.   (In  a  densely  popul 

i.,i.  a   factors    neighbor! 1 1    rrom   from  North    Ive    to  68d  St. 

The   through    Ing   ol    elevated   trains,   r intly   put   into 

effeel     hi t''i    ri  i i   t  he  t  ongesl  Ion  on   the  loop,  but 

i, n    prai  i"  illj    i     erj    n  i the   elevated    railways   has  to 

pa       i H"    i district,   in   Bplte   ol    the   racl    thai    tho 

w,    tward    growth    of   the   alt)    hat    developed    districts    whial 

a, i i   -I    i  hi    i" i  center  of  the  olty      it 

■    att  d    hi  'i    linking    up    tl It  tins    lines    to    form   a 

througl c    ,     above   desorlbed    u Id    greatly    reduce   tho 

congi    tlon    "I,    i  he   elevated    railways. 

ihn~ lion  <.f  tin-   tlllnnce  betw n  the  Bell  telephone  and 

w,    i.  i  n   i  mion   tolei  '  i  cii         tern     h  i     I agi  ei  d   upon  bsl 

i     p  inlet       nd    the    0    B     Attoi  nej    I,    t<> 

pn    tnl     mi      under   the  Sherman   Aol      The    American   TelJ 
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phone  &  Telegraph  Co.  also  has  agreed  not  to  acquire  any 
competing  systems  and  to  extend  toll-line  service  to  other 
telephone  companies.  This  separation  will  halt  the  expected 
unification  of  the  Bell  and  Western  Union  services  and  the 
further  economies  which  were  expected  to  result  from  a  more 
complete  merging  of  equipment  than  had  been  secured. 

Steel  Rails  and  Other  Track  Equipment  for  thi  new  New 
York  City  Subway  System  are  to  be  bought  under  contract 
with  separate  manufacturers  by  the  Public  Service  Commis- 
sion. Formerly  the  practice  was  to  let  contracts  for  the 
work  and  allow  the  contractor  to  purchase  the  materials. 
Under  the  new  plan  the  Commission  will  advertise  for  bids 
for  the  supply  of  such  materials,  and  after  awarding  the  con- 
tracts will  make  another  contract  with  contractors  experi- 
enced in  building  railroads  to  do  the  work  of  track  laying, 
etc.  Of  the  324  miles  of  single-track  construction  called  for 
by  the  Dual  System  contracts,  the  work  on  city-owned  lines 
will  cover  260  miles.  As  the  specifications  call  for  steel  rails 
weighing  100  lb.  to  the  yard,  it  is  calculated  that  the  Com- 
mission will  purchase  about  520  miles  of  single  tails,  which 
will  weigh  about  45,760  tons  On  account  of  sidings,  etc.,  it 
Is  probable  that  the  actual  amount  will  exceed  these  figures. 
A  public  hearing  on  the  form  of  contract  for  supplying  such 
materials    will    be    held    by    the    Commission    on    Jan.    9.    1914, 


Mr.  W.  F  Drysdale,  recently  Mechanical  Engineer  .if  the 
Northern  Ry„  of  Costa  Rica,  at  Limon,  Costa  Rica,  has  re- 
signed. 

Mr.  Perry  T.  Hanscom,  Assoc.  Am.  Inst.  E.  E..  Assistant 
to  the  President  of  the  Great  Western  Power  Co.,  San  Fran- 
cisco,   Calif.,    has    resigned. 

Mr.  R.  L.  Cooper,  recently  Engineer  of  the  Conn  Construc- 
tion Co.,  has  been  appointed  Chief  Engineer  of  the  Fort 
Dodge,   Des  Moines   &   Southern   R.R..   at   Boone,   Iowa. 

r.  John  J.  Mantell,  recently  Terminal  Trainmaster  of  the 
Erie  R.R.,  at  Jersey  City,  N.  J.,  has  been  promoted  to  be  Su- 
perintendent of  the  Wyoming  division   at   Dunmore,   Penn. 

Mr.    T.    E.    Coyle,    recently    Assistant   Superintendent    of   the 

Northern    PacifV    Ry.,    at    Tacoma,    Wash.,    has    been    promoted 

'i    I"-    Superintendent   of   the   Pasco   division,    at    Pasco,    Wash. 

Mr.   Wm.  Neland,  formerly  Chief  Inspector  of  the  Board  of 

Public    Works    of   Honolulu,    H.    I.,    is    now    Superintendent    of 

uction    for    the    Kauffman-Price   Construction   Co.,    Oak- 

i  'alif. 

r.  A.  I,.  Dabney,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the 

Engineering    Co,    Memphis,    Tenn.,    has    been    selected 

o    make    plans    for   a    proposed    new    water-works    system    for 

'icksl.urg.    Miss. 

Mr.  L.  S.  Rose,  Signal  Engineer  of  the  Cleveland.  Cin- 
innati,  Chicago  &  St.  Louis  R.R.,  has  been  appointed  E:.- 
Ineei  in  charge  of  valuation  work,  with  headquarters  at 
inelnnati,    Ohio. 

Mi.  Augustine  W.  Wright,  M.  Am.  Soc.  C.  10.  whose  resig- 
atlon  as  a  member  of  the  Board  of  Public  Utilities  of  Los 
ugeles,  Calif.,  was  noted  in  our  personal  columns  of  Dec. 
withdrawn  his  resignation  at  the  special  request  of 
l.i'.  w    Rose,   ami    has    b  ctcd    ['resident    of   the    Boa     ' 

Mr     S.    E.    Neil    has    been    appointed    County    Highway    En- 

i.M.r   .,f   Marlon    County.   Ala.      He    has   previously    been   con- 

eete.i    with    the    Tennessee    Coal,    Hon    &    Railroad    Co.,    the 

meiiran    Coal    Corporation,    th<     engin   erli  Iment    of 

of    Birmingham,    Ala.,    and    Milner    &    Browne.    Civil 

i  iningham. 

John    R    Brownell   has   resigned   as  Safety   Engineer  of 
Co.,    Steelton,    Penn.,    to    become    Su- 
nl   ..f  Safet>    of  the  State  of  California,   with   head- 

ii  Sa'i atio  rito.  This  is  a  newly  created  position, 
I  Suites  i  f  which  are  slmllai  t  i  '.hose  of  the  Commissioners 
'    II, in     oi    som<     of    our    Eastern    states 

M      Mllo   R.   Miltble,    Member   of   the    Public   Service   Com- 

■pion.  First  District,  'if  New  York  state,  has  been  appointed 

-t iv..    commit !•■     of    ' he    < lommll tee    of 

.plum.  .1    by    the    National    Association    of    Railway 

Bmlsslonei      to  the  state  public  service  commls- 

nr  |   In    the   appre  Isal    of    Inl 

\i .    i  leoi  ■••    Hall   Hazlehui    I    a   g\  adnata  In  civil  •  n 
u    of    Rensselaer    Polytechnic    Institute    and     H 

i  pnla  ned    hli     position    ai     Sanltar; 
r  Atlant  i  it  H  liming  ton    N    C,  to   bet 


associated  with  his  fathei  Mr.  James  Nisbet  Hazlehurst,  M, 
Am.    Soc.    C.    E.,    Consulting    Municipal    Engineer,    Atlant: 

Mr.  W.  D.  L.  Hardie,  a  civil  and  mining  engineer  of  West- 
ern Canada,  has  been  elected  Mayor  and  Commissioner  of 
Finance  and  Safety  of  the  city  of  Lethbridge,  Alta.,  under 
the  new  commission  plan  of  city  government.  The  other  two 
commissioners  are  Mr.  A.  M.  Grace,  M.  Am.  Soc.  C.  E.,  Com- 
missioner of  Public  Works,  and  Mr.  Arthur  Reid,  Assoc.  Am. 
Inst.   E.   E.,   Commissioner  of  Public  Utilities. 

Mr.  Frederick  W.  Mayes,  formerly  with  the  New  York 
Insurance  Exchange.  New  York  City,  has  been  made  the  head 
of  the  Brooklyn  Engineering  Insurance  &  Inspection  Bureau, 
established  as  a  special  department  of  Pendleton  &  Pendleton. 
Brooklyn.  N.  Y.  The  purpose  of  the  bureau  is  to  serve  in 
an  advisory  capacity  to  architects,  builders,  owners,  manu- 
facturers and  others  on  matters  of  reduction  of  insurance 
rates,  fire  protection  and  prevention  and  all  other  problems 
related    to    insurance    engineering. 

Mr.  FranK  G.  Baum.  M.  Am.  Inst.  E.  E..  Assoc.  M.  Am. 
Sec.  C.  E..  Consulting  Engineer.  San  Francisco.  Calif.,  and 
recently  Chief  Engineer  of  the  Lake  Spaulding  dam  and  the 
South  Yuba  hydr  .-electric  power  development  of  the  Pacific 
Gas  &  Electric  Co.,  described  in  our  columns  of  Dec.  11.  1913, 
was  the  guest  of  henor  at  a  banquet  tendered  him  oi:  Dec. 
19  by  the  officers  of  the  company.  About  200  guests  were 
present,  including  many  prominent  engineers  and  business 
men.  Mr.  John  A.  Britton.  Vice-President  and  General  Man- 
ager, was  toastmaster. 

Mr.  Kingsley  L.  Martin,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Vice-President  of  the  Foundation  Co.,  New  York  City,  to 
become  President  of  the  Whiting  Paper  Co.,  Holyoke,  Mass. 
He  will  make  his  home  in  Springfield.  Mass.  Mr.  Martin  was 
formerly  Bridge  Commissioner  of  New  York  City,  after  hav- 
ing been  connected  with  the  bridge  department  of  the  city 
for  many  years.  He  was  Assistant  Engineer  of  the  Brooklyn 
Bridge  in  iS92  and  Assistant  Engineer  of  the  Williamsburg 
Bridge  in  1S96.  During  the  Spanish-American  War  he 
served  in  the  United  States  Navy.  In  1904  he  was  made  En- 
gineer in  charge  of  the  Williamsburg  Bridge,  and  in  190S 
Chief  Engineer  of  the  Department  of  Bridges.  Mr.  Martin 
was  elected  Vice-President  of  the  Foundation  Co.,  in  June, 
1910. 

Mr.  T.  H.  Beacom,  Assistant  General  Manager  of  the  First 
district  of  the  Chicago,  Rock  Island  &  Pacific  Ry.,  at  Des 
Moines.  Iowa,  has  been  promoted  to  be  General  Manager  of 
the  Third  district,  at  El  Reno,  Okla.,  succeeding  Mr.  Charles 
W.  Jones,  who  has  been  promoted  to  be  General  Manager  of 
the  First  district.  Mr.  Beacom  is  a  native  of  Iowa  and  began 
his  railway  experience  at  16  years  of  age  as  a  timekeeper 
with  a  construction  gang  on  the  Chicago.  Milwaukee  &  St. 
Paul  Ry.  His  service  with  the  Rock  Island  began  in  1S84  as 
a  brakeman;  he  was  promoted  to  be  conductor,  yardmaster. 
trainmaster,  and  in  February.  19n4.  to  be  Superintendent  of 
the  Oklahoma  division.  In  December.  1909.  he  was  made  Gen- 
eral Superintendent,  and  in  1912  Assistant  General  Manager 
at   El   Reno. 

Mr.  C,  P.  Fortney,  Assoc.  M.  Am.  Soc.  C.  E..  recently  Su- 
pervisor of  Machinery  Erection,  at  the  Gatun  Locks,  Panama 
Canal,  has  resigned  t"  accept  a  position  under  Maj,  John  C. 
Oaks,  Corps  of  Engineers.  I'.  S.  A.,  on  the  construction  of 
one  of  the  dams  in  the  Ohio  River,  near-  Louisville,  Ky.  Mr. 
Fortney  entered  the  service  of  the  Isthmian  Canal  Commis- 
sion on  Aug.  22.  1007.  as  a  draftsman  on  masonry  ami  valve 
iii -luii  In  April,  1909,  he  was  transferred  to  the  Held  in 
charge  of  certain  parts  of  the  work  on  the  Gatun  locks  con- 
struction iila.it.  The  following  September  he  was  promoted 
to  be  Superintendent  of  Masonry  Construction  at  Gatun.  Two 
years  later  he  was  placed  in  charge  of  the  installation  of  the 
permanent  lock-operating  machinery,  which  is  the  position 
he  lias  just  resigned,  the  work  having  been  practically  com- 
pli  ted 

Mi-.  Frederic  a  Delano,  M.  Am.  Soc.  c.  E.  former  Presi- 
dent   ami    one    of    the    receivers    of    the    Wabash    R  IC.    hai 

elected  President  ~f  tie  Chicago,  Indianapolis  &  Louisville 
liv  .   succeeding    Mr.    Fairfax   Harrison,    resl  rted    in 

our  columns  "f  Dec.  It  Mr.  Delano  is  well  known  as  a  writer 
.ii  transportation  subjects  ami  has  had  a  varied  ami  interest- 
ing exm  rience  In  l  wort;  Born  In 
Hong   KOI                                                                   g  raduatcd    from    Harvard 

University   ami   entered    the   railway   service  at    the   i i    22 

ts  a  machinist  apprentice  of  tl  Burlington  .<■ 

Qulncj  i:t;  at  Aurora  in  Two  pears  later  he  was  placed 
in    charge    of    thi     bun  in    of   steel    rail    Inspection    tests    and 

he   \\  as   Assistant    to  u  ■ 
ond    Vlci    President,    and    was    then    appointed    Superintendent 

Of    freight    tiinlii.il  111.    a    position    which    he    held 

for  nlni  is''"  he   was  promoted   <■•  be  Superintend- 
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ent  of  Motive  Power.  Prom  1901  to  1905  he  was  General 
Manager.  For  a  few  weeks  in  1905  he  was  Consulting  En- 
gineer to  the  United  States  War  Department  and  the  Philip- 
pine Commission,  after  which  he  returned  to  the  railway 
service  as  Vice-President  of  the  Wabash  R.R.  In  October, 
19u5.  he  was  elected  President,  and  since  1911  has  been  Re- 
ceiver. 

Mr.  Ernest  D.  Bean,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
appointed  Chief  Engineer  of  the  Palisades  Interstate  Park 
Commission  of  New  York  and  New  Jersey.  Mr.  Bean  is  a 
graduate  of  the  University  of  Maine,  at  Orono,  Me.,  and  has 
been  for  several  years  superintendent  of  construction  for  the 
firm  of  Barrally  &  Ingersoll,  contractors  and  engineers,  which 
has  contracts  on  the  western  section  of  the  New  York  Barge 
Canal.  Prior  to  this  connection  Mr.  Bean  was  connected  with 
the  engineering  department  of  the  New  York  State  barge 
canal    work   and    with    the   State   Highway   Department. 

Mr.  Lewis  E.  Moore.  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Professor  of  civil  engineering  at  the  Massachusetts  Institute 
of  Technology,  has  been  appointed  Engineer  of  Bridges  and 
Signals  of  the  Massachusetts  Public  Service  Commission,  suc- 
ceeding Dr.  George  P.  Swain,  President,  Am.  Soc.  C.  E.,  re- 
signed as  noted  in  our  issue  of  Dec.  11.  Mr.  Moore  graduated 
in  mechanical  engineering  at  the  University  of  Wisconsin  in 
1900.  The  subsequent  year  he  spent  at  the  Massachusetts 
Institute  of  Technology  studying  structural  engineering.  One 
of  his  first  engineering  experiences  was  as  Master  Mechanic 
of  an  iron  mine  in  upper  Michigan.  Subsequently  he  was 
ted  with  the  Phoenix  Bridge  Co..  the  Bucyrus  Steam 
Shovel  Co.,  and  the  Western  Electric  Co.  He  was  also  em- 
ployed at  various  times  on  the  Illinois  Central  R.R.,  of  which 
his  father  was  at  one  time  Chief  Engineer.  Mr.  Moore  taught 
for  a  year  at  the  University  of  Wisconsin  and  three  years  at 
the  University  of  Illinois  before  going  to  the  Massachusetts 
Institute  of  Technology  in  1907  to  take  charge  of  the  course 
in  bridge  design.  Since  his  connection  with  the  faculty  of 
the  Institute  he  has  also  been  employed  by  the  Massachusetts 
Railroad  Commission  and  its  successor,  the  Public  Service 
Commission,  in  the  inspection  of  and  computation  of  stresses 
in  bridges;  besides  which  he  has  had  an  independent  consult- 
ing pracl  Ice 

Mr.  Howard  S.  Reed,  Assoc  M.  Am.  Soc.  C.  E.,  whose 
resignation  as  Engineer,  United  States  Reclamation  Service. 
was  noted  in  our  issue  of  Sept.  11,  has  entered  private  prac- 
tice as  Consulting  Engineer,  215  Noll  Bldg.,  Phoenix,  Ariz. 
Mr.  Reed  began  engineering  work  in  1894,  and  for  three 
years  he  was  connected  with  Moore  &  Co.,  of  Boston,  Mass.,  in 
the  building  of  water-works  in  various  parts  of  New  Eng- 
land. In  1S97  he  received  an  appointment  in  the  employ  of 
the  Xicaraguan  Canal  Commission  and  was  assigned  to  a 
hydrographic  party  under  Mr  Arthur  I'.  I>avis.  M.  Am.  Soc. 
.  b.,  now  Chief  Engineer  of  the  United  states  Reclamation 
Service.  Mr.  Reed  continued  in  the  employ  of  the  Nicarag- 
uan  Canal  Commission  and  its  successor,  the  isthmian  Can. ,1 
until  l!)02,  when  tie'  *>ork  was  concluded  Re- 
turning to  Was-;,  '.gton,  D  (.'..  ie  was  assigned  to  the  United 
:  Purvey  and  in  June,  1902,  was  placed  in 
o  raphlc  studies  on  the  Vinta  Indian  Reser- 
vation   in    n>.  i   tab       I  pon    thi pletlon    of   this 

work    lie    v  ed    to    tie     Sail     Rivei     Project    of   the 

amatlon    Service,    and    for    some    time   was 

i    raphlc 

Investigations  in  Arizona      in   May,   L907,   Mi     Reed   was  placed 

I  ion  a  id  ma  Intei   inci    ol   thi    i where 

I   the   time  or   1  tlo         in    1908    he 

.!•     plans   and  the   lnsta  lla 

tlon   of   a    water-works  I      ol    Phoenl 

tpacll         'ui in     the 

I     n         '".i  II'    I'M     COn- 

i  ■       apply    for 


,   rail- 

■      '   '       I'      ''  o.    die, I    in     a 
•    ..!    Rochi     ■ 

Q     H 1 1       i  i     i a   i      I roh . ,     f o  t  

died   at 

' 


William  D.  Piatt,  member  of  the  Baltimore,  Md..  Sowcrag, 
Commission,  died  Dec.  23.  He  was  one  of  the  members  ol 
the  original  commission  appointed  in  1905  and  had  servet 
ever   since. 

Arthur  Barnes  Treat,  head  of  the  contracting  firm 
Sperry  &  Treat  Co.,  New  Haven,  Conn.,  died  Dec.  26,  fron 
acute  indigestion.  Mr.  Treat's  firm  was  contractor  foi 
numerous  school  and  college  buildings  throughout  the  East 
Many  of  the  most  notable  buildings  at  Yale  University  were 
constructed    by    him. 

Hoyt  11.  Green,  President  nf  the  Green  Car  Wheel  Co.,  St 
Louis,  Mo.,  died  Dec.  19.  at  his  home  in  St.  Louis.  He  wa* 
born  in  Massachusetts  in  1S36.  He  went  to  St.  Louis  frorr 
the  Mowry  Car  Wheel  Co.,  of  Cincinnati.  Ohio,  in  1S5B.  and 
with  his  brother,  D.  P.  Green,  founded  the  Green  Car  Whee! 
Co.  He  was  also  President  of  the  American  Hardwood  Lum- 
ber Co.,  and  Vice-President  of  the  Williams  Patent  Crushei 
&    Pulverizing   Co.,    of   St.    Louis. 


EMGHHEEIRIIMQ     SOCHETEES 


COMING   MEETINGS 

AMERICAN        ASSOCIATION        FOR        ADVANCEMENT 
SCIENCE. 

Dec.  29-Jan.  3.  Sixty-fifth  annual  meeting,  at  Atlanta,  Ga 
Secy.,  L.  O.  Howard,  Smithsonian  Institution,  Washing- 
ton,  D.   C. 

SOCIETY    OF    CONSTRUCTORS    OF    FEDERAL    BUILDINGS 

Jan.    5-7.       Fift.i    annual    convention    at    Washington,    D.    C 

Secy.,   T.    R.   Maul,    409   P.    O.    Building,    Philadelphia,    Pcnn 

MINING    AND    METALLURGICAL   SOCIETY   OF   AMERICA. 

Jan.    13.      Annual    meeting   at   New    York   City.      Secy.,   W.    '. 

Ingalls,    505    Pearl   St.,   New   York. 

AMERICAN  SOCIETY  OF  ENGINEERING  CONTRACTORS. 

Jan.    16.        Annual    convention    in    New     jtork.       Secy.,    J.    R 

Wemlinger,   13   Park   Row,    New   York   City. 

AMERICAN   WOOD    PRESERVERS'    ASSOCIATION. 

Jan.    20-22.      Tenth   annual   convention    at   New   Orleans.   La 

Secy.,    F.    J.    Angier,    Timber    Preservation    Co.,    Baltimore 

Md. 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS. 

Jan.    21        Annual    meeting     in     New     York.       Secy.,     Chas 

W.    Hunt.    220   W.    57th    St.,    New   York    City. 

AMERICAN    SOCIETY    OF    HEATING     AND     VENTILATING} 

ENGINEERS. 

Jan.    21-23.       Annual    meeting    in    New    York.      Secy., 

Seott.    29   W.    39th    St..   New  York    City. 

CANADIAN    SOCIETY    OF    CIVIL    ENGINEERS. 

Jan.   27-29.     Annual   meeting  in   Montreal,   Que.     Secy.,   Prof 
C.   H.   McLeod.   176    Mansfield    St.,   Montreal.   Que. 
AMERICAN   ELECTRIC   RAILWAY    ASSOCIATION. 

Jan.    29-31.      Midyear    meeting    in    New    York.      Secy.,    E.    B 
Burritt,    29    W.    39th    St..    New    York    City. 
NATIONAL    LIME    MANUFACTURERS'    ASSOCIATION. 

Feb.    4-5.      Annual    meeting    at    New    York.      Secv.,    Fred    K 

Irvine.    Chicago,    111. 

NATIONAL  CONFERENCE  ON  CONCRETE  ROAD  BUILDING 

Feb.    12-14.      Meeting   at    Chicago,    111.      Secy.,   J.    P.    Beck, 

w     vdama   st  .  Chicago,  ill. 

AMERICAN   CONCRETE   INSTITUTE 

Feb.    16-20,     Annual    meeting   in   Chicago,   ill.     Secy.,    H,    '.0 

Krauss.    Harrison    Building.    Philadelphia. 

Kansas    Engineering    Society — The   animal    convention    will 

he  hell  In  Lawrence,   Kan.,  Jan.  20-21.     The  Secretary  is  T.  J, 

Stridden,    Topeka,    Kan. 

International  Electrical  Congress  The  Congress  is  to  be 
held  at  San  Francisco,  Calif.,  Sepl  IS  is.  1915,  under  tip-  aus- 
picei  ef  the  American  institute  of  Eleci  1  lea  1  Engl neei  1,  lo- 
th,, authorlt;  ol  the  international  Electrotechnical  Comi 
"ion.  and  during  the  Panama-Pacific  International  Bxposlt 
There  will  probably  he  aboui  250  papers  presented.  The 
first    membei    hip    Invitations    will    he    issued    by    March,    L91] 

The    tn,  .tin.-    of    the    lutein  ,ii i:h  ctroti  chnlcal    C01 
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1   twlnter  convention   will   be   held   in   the   Engineering 

Lt    29    W,    39th    st  .    New     York    city.    Feb. 

■""a  .     'I. '     He      Elect  1  1.'    I'ow.  i'    Coninilttoe. 
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Tlhe  Hell  Gate  Sfteel  Arclh  Bridge 

The  Hell  Gate  steel  arch  bridge,  the  world's  largest 
arch,  is  now  actively  under  construction.  The  Long  Is- 
land abutment  pier  is  well  under  way  and  the  founda- 
tion for  the  Wards  Island  pier  is  nearly  complete.  The 
steelwork  is  being  fabricated  in  the  shops  of  the  Ameri- 
can Bridge  Co.,  practically  all  detail  drawings  having 
been  made.  Fabricated  steelwork  is  already  being 
shipped  to  Greenville  and  erection  of  the  arch  will  prob- 
ably begin  next  year. 

In  our  issue  of  May  .'50,  1907,  p.  583,  we  showed  a  pic- 
ture of  the  Hell  Gate  arch  as  then  designed.  The  bridge 
as  now  being  built  is  the  same  with  minor  architectural 
:  changes  in  the  terminal  towers. 


of  hinges  and  220-ft.  rise  from  hinges  to  crown  of  lower 
chord.  The  arch  depth  at  crown  is  40  ft.  The  clear- 
ance line  is  135  ft.  above  mean  high  water,  and  the  arch 
rises  about  150  ft.  above  the  roadway.  While  two-hinged 
in  final  condition,  the  arch  will  be  erected  as  a  three- 
hinged  structure  and  the  top  chords  connected  only  after 
all  dead-load  is  in  place. 

The  lower  chord  is  of  parabolic  outline,  and  intersects 
the  floor  three  panels  out  from  the  abutments.  The 
curvature  of  the  upper  chord  is  flatter  than  that  of  the 
lower  chord  and  near  the  end  becomes  concave  upward, 
this  chord  remaining  above  the  roadway  throughout.  The 
arches  are  in  vertical  planes,  60  ft.  apart  c.  to  c. :  tin- 
roadway  wind-truss,  however,  is  wider,  its  chords  being 
93   ft.    apart.      The   floor   outside   of   the   trusses   is   de- 
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Longest  Stekl  Arch  Bridge  in  the  Would 


Marked  originality  of  design  characterizes  the  struc- 

urc  The  outline  of  the  arch  is  in  itself  strikingly  orig- 
nal.    Other  innoval  ions  are  : 

Hard  (high-carbon)  steel:  large  rivets;  heavy  splic- 
Dg;  special  pivol  or  rocker  joints  at  chord  splices;  lirak- 
rders  in  the  door;  cantilever  arrangement  of  the 
Eqdi  laterals. 

Tin-  bridge  is  also  notable  for  the  magnitude  of  its 
lionl  sections  and  their  robust  makeup:  for  the  great 
weight  of  single  members — weighing  twice  as  much  as 
be  heaviest  erection  part.-  of  large  bridges  previously 
Beted;  and   for  its  greal   weight,  which  averages  about 

lOOO   lb.   steel   and   53, lb.   total    per   lineal    foot   of 

Beige.  The  greal  weigh!  is  due  to  the  large  live-load 
■ii'.Hih,  provided.  No  existing  large-span  bridge  ie  de- 
igned for  four  linos  of  railway  traffic. 

GEN  i  i:  m.  Aim;  \  WGEMENT 

The  Hep  Gate  arch,  Bhown  by  view   in   Pig.  1   and  by 

Irawinge  in  Fig    '.'.  i    a  two  hinged  framed  arch 

1    1011  ft.  span  between  towers,  977%-ft.  -pan  c.  to  c. 


signed  for  light  loading,  Inane  utilized  only  as  an  inspec- 
tion footway. 

The  paneling  of  the  arch  is  simple,  and  the  panel- 
length  relatively  small— 42^  ft.  (23  panels).  The  web 
posts  are  vertical.  The  chords  change  direction  at  every 
panel-point. 

BB  \<  tNG 

The  bracing  of  arch  and  floor  is  arranged  in  an  effective 
manner,  worth  careful  study.  Both  upper  and  lower 
chords  have  a  complete  lateral  system  of  double-triangle 
webbing.  These  systems  come  together  in  the  bottom 
chord  at  the  point  where  this  chord  intersects  the 
way;  just  above  here  the  lower  chord  bracing  lias  an  in- 
clined portal  and  the  upper  chord  bracing  a  vertical  por- 
tal, developed  in  place  of  the  regular  sway  frame.  The 
arch  bracing  passes  thence  down  the  lower  chord  to  the 
shoes,  each  of  the  two  web  systems  delivering  its  stress 
to  one  of  the  shoe--.  There  is  a  light  strui  between  the 
shoe-,  hnt    it    is  not,  intended    for  carrying  wind  stress. 

The  main   roadway  bracing  is  a  cantilever  3ystem,  sup- 
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Fig  1.    View  of  Hell  Gate  Aech  Bridge  and  Sections  of  Viaduct 


ported  at  the  point  where  the  lower  chord  of  the  arch 
intersects  the  roadway,  and  anchored  by  vertical  brac- 
ing between  the  end  posts  of  the  arch  over  the  abutment. 
The  support  is  furnished  by  the  lower  chord  bracing,  and 
thug  the  roadway  wind  load  also  passes  down  the  bracing 
of  the  lower  chord  from  the  roadway  to  the  abutment. 
The  joint  in  the  cantilever  is  formed  three  panels  out 
from  the  intersection  of  lower  chord  and  roadway  by 
bringing  the  roadway  laterals  to  the  middle  point  of  the 
floorbeam,  the  chords  of  the  wind  truss  being  cut  in  this 
panel.  At  this  point,  also,  the  stringers  have  an  expan- 
sion joint  (at  one  end  of  the  bridge  only). 

Sway  frames  are  fitted  at  all  panel-points.  In  the 
middle  portion  of  the  arch  the  diagonals  are  adjustable 
rods  and  serve  for  erection  purposes  only.  Where  the 
bottom  chord  of  the  arch  is  below  the  floor,  the  riveted 
sway  frames  extend  from  the  floorbeam  down  to  the  bot- 
tom chord.  In  the  middle  portion  of  the  arch  they  oc- 
cupy the  depth  between  chords,  but  here,  on  account  of 


point  at  which  longitudinal  forces  (from  drag  of  braked 
trains)  are  transferred  from  the  floor  to  the  arch.  This  isj 
done  by  a  horizontal  plate-girder  in  the  plane  of  the 
floor,  which  takes  the  push  of  the  stringers  and  converts 
it  into  a  horizontal  load  on  the  arches.  At  one  end  of 
the  bridge,  this  girder  has  to  take  the  drag  on  only  sin 
stringer  panels  (from  the  end  of  the  arch  to  the  expan- 
sion joint  of  the  stringers).  At  the  opposite  end,  how- 
ever, there  is  no  expansion  joint  in  the  stringers,  and 
the  braking  girder  takes  care  of  17  panels. 

Section  and  Makeup  of  the  Members 

The  arch  has  practically  no  tension  in  its  chords:  tin 
bottom  chord  has  no  tension  under  any  conditions,  on  ac- 
count of  the  large  dead-load.  Therefore,  the  only  ten- 
sion splices  occurring  are  in  web  members,  which  are  ol 
relatively  small  section,  and  there  are  no  large  tensior 
splices  in  the  structure.  However,  all  splices,  whethej 
tension  or  compression,   are  100%    splices,  except  thol 


Cro»6- Section  at  End 


•    General  Drawing  oi    Heli    Gati    U<  h    Bridge 
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■es  of  70  i.i  SO' ,   papai  11 


tern  oi   the  laterals,  then,  are  no  transverse     in  the  botl hord,  whei 

Btruts  to  complete  the  Bwaj  frame  ,     to  the  plane  of  the     are  made. 

end  post*  there  is  a  very  heav)  portal  above  the  il and         Fig.   3  Bketchea   three   typical    members   in   croas-M 

,,,„.  below  the  floor  to  fumi  h  anchorage  for      tion.     The  section  of  the  lower  chord  is  the  mailer  I 

I''  i    ire  i.      Iii     rei  tangular,  nboul    1    ft.   wide  ai 

varying  in  depth  from  7Vfe  ft.  at   the  crown  to  I0y2  ft 


I'll  S  h  I      I      ' 


iii   the  abutment.     The  maximum  cross-section  requifl 


•|'l„.  ;,,,,  bottom  chord  and  floor  i    also  the     wa    aboul    1886  Bq.in.,  and  this  is  provided  as  sketcB 
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Max.  Section  „ 
I 'Webs,  44  x  ik 
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by  a  box  section  with 
middle  horizontal 
diaphragm.  The 
depth  and  thickness 
of  the  web-plates  are 
so  great  that  each 
web  is  made  in  two 
widths,  spliced  on 
the  horizontal  center 
line,  the  splice  plates. 
of  course,  adding  to 
the  effective  section. 
The  top  chord  is 
of  inverted  U-shape, 
with  side  plates  and 
top  plate,  the  bottom 
being  latticed.  The 
sections  here,  while 
large,  are  not  re- 
markable in  the  same 
sense  as  those  of  the 
bottom  chord.  The 
same  may  be  said  of 
the  web  members, 
which  are  in  all  cases 
t  w  o-r  i  b  members 
made  up  of  two  built- 
|i  channels  latticed  top  and  bottom. 
Of  the  other  members  of  the  bridge,  the  floorbeams 
•e  of  notable  dimensions.  They  span  some  60  ft.  and 
irry  eight  lines  of  42^-ft.  stringers.  They  are  of  box- 
irder  section,  9!/2,  ft.  deep  and  31^  ft.  wide  over  the 
iverplates  with  open  bottom. 

The   genera]   treatment   of   the   connections   of   mem- 
,'i-s  is  illustrated  by  Fig.  4,  one  of  the  heaviest  panel- 
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\.  3.   Typical  Sections  of 
Members,  Hell  Gate 
Arch 


points  (and  splices)  of  the  lower 
chord.  The  web  stresses  in  an  arch 
being  relatively  small,  the  connections 
are  far  simpler  than  in  a  truss,  but 
as  the  drawing  shows  they  attain  re- 
spectable dimensions. 

Joints  and  Hinges 
An  important  original  feature  has 
been  introduced  in  the  splices.  The 
joints  of  the  compression  members  are 
so  made  as  to  approximate  hinge* 
joints  until  final  riveting  up.  The 
sketch  Fig.  5  illustrates  the  arrange- 
ment. The  middle  third  of  the 
width  of  the  joint  is  planed  to  the 
true  joint  plane,  while  the  outer  thirds  are  backed  off 
on  a  very  slight  taper,  such  that  when  two  adjoining 
members  are  butted  in  true  position  the  joint  is  open  one- 
eighth  inch  on  each  side.  The  original  idea  was  to  plane 
the  joint  faces  to  arcs  of  circles  corresponding  to  the 
three-segment  form  shown  and  used.  But  this  was  al- 
tered to  the  three-segment  form  on  account  of  the  diffi- 
culty of  producing  the  curved  form.  The  joint  within 
the'  splice  shown  in  Fig.  4  is  of  this  "hinge"  type,  but 
of  course  the  appearance  of  splice  or  connections  is  in  no 
way  affected  by  the  special  character  of  the  joint. 

The  bottom  chord  has  at  each  end  a  cast-steel  shoe 
whose  lower  face  is  planed  to  a  radius  of  1150  in.  and 
rests  on  the  cast-steel  bearing  whose  top  face  is  planed  to 
a  perfect  plane.  The  hinge  thus  formed  is  strongly  dow- 
eled by  separate  dowel  pieces  set  in  pockets  in  the  joint, 
in  order  to  provide  against  any  non-axial  thrust. 

The  cast-steel  shoes  and  bearings  are  each  made  in 
several  sections.  A  riveted-steel  hood  will  cover  them 
for  better  appearance. 


h  ■  93  'CtoC.  of  fhilmgs  -  d  k  0!  'CA>a  oflbihngs     A 
Croaft-Sec+ion  at  ttic  Cro»ft-  Section 

Intersection  of  o+  Center 

Lower  Chond  and  Floor 


Plon  showing  TrocHs  and  Flooring 
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Pig.  I.   Assembly  of  Panel-Point  2,  Bottom  Chord,  Hell  Gate  Abch 


Riveting 

SuitiDg  tin'  greal  thicknesses  of  material  used,  the 
riveting  will  be  done  with  I '  rin.  rivets.  This,  of  course, 
means  drilling  in  the  heavier  members.  Punching  is  al- 
lowed in  mati 

ting  is  i"  be  done  b)   power  riveters  wherevei  po 
ind  pneumatic  hammers  «  here  mai  bines  cannoi  be 
riveting  will  no!  I"'  allowed. 


£  I.*  721.593 


M  \  FERIAL 

Fur  the  entire  bridge,  a  steel  of  higher  strength  than 
visum  1  has  been  specified.  The  required  strength  is  71,- 
000  Hi.  per  sq.in.,  with  an  allowed  range  from  66,000  to 
76,000.  This  means  aboul  §.Z%  carl steel  a  ma- 
terial radically  different  from  ordinary  structural  steel, 
hut  :ii  the  same  time  not  appreciably  more  expensive. 

The  specifications  for  this  steel  are  of  interest.    Either 


- 
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basic  or  acid  steel  may  be  used.  For  the  former,  the 
phosphorus  limit  is  0.04%,  and  for  the  latter,  0.06%. 
The  sulphur  limit  in  either  case  is  0.05%.  In  mechani- 
cal properties,  an  elongation  of  1,400,000  lb.  divided  by 
ultimate  strength  is  called  for.  This  means  a  trine 
under  £0%  elongation  for  the  desired  strength  of  71,000. 
A  cola-bend  test  of  180°  around  a  mandrel  whose  diam- 
eter is  twice  the  thickness  of  the  piece  is  called  for. 
All  rivets  are  of  ordinary  rivet  steel. 

Roadway 
A  novel   roadway  structure   is   used ;  namely,    i  rein- 
forced-concrete   trough   filled  with   ballast   in  wnich  the 
track  ties  are  embedded. 


The  inspection  footways  are  floored  with  wooden 
planking. 

Loads  and  Stkesses 

Loads — The  bridge  is  designed  for  four  lines  of  a 
railway  loading  practically  equivalent  to  Cooper's  E-60 
loading.  Separated  or  continuous  trains  in  any  position 
on  any  or  all  of  the  four  tracks  were  assumed,  as  neces- 
sary to  give  maximum  stresses.  The  average  dead-load 
of  the  arch  bridge  amounts  to  53,000  lb.  per  lin.ft. 

The  assumed  wind  load  is  30  lb.  per  sq.ft.  on  the  ex- 
posed surfaces  of  the  unloaded  bridge,  as  a  distributed 
fixed  load,  and  500  lb.  per  lin.ft.  bridge  as  a  moving  load. 

In  computing  the  vertical  load  stresses,  impact  allow- 
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i  ringers  of  the  floor  carrj  8-in.  transverse 
i.  apart.  Between  and  or  top  of  these  the 
reinforced-concrete  slab  of  the  track  trough  is  built. 
There  is  an  independent  trough  for  each  track,  and  its 
length  in  each  case  is  equal  to  the  clear  distance  between 

11 beam  .     On  the  top  flange  of  the  Soorbeams  the  ties 

real  directly  on  the  steel  on  accounl  of  limited  height. 
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/  =  Stress  equivalent  of  the  impact ; 
L  =  Live-load  stress ; 
D  =  Dead-load  stress ; 
Q  =  Weight  of  locomotives  and  tenders; 
and  qa  =  Weight  of  train  behind  tender. 

Stresses — In  computing  stresses,  the  dead-load 
stresses  were  computed  for  a  three-hinged  arch.  Live- 
load  stresses  were  computed  for  a  two-hinged  arch,  using 
the  method  of  elasticity.  For  the  computation  of  wind 
tresses,  in  view  of  the  multiple  indeterminateness  of 
such  a  structure  laterally,  certain  simplified  assumptions 
were  made.  All  minor  stresses  were  fully  computed: 
those  due  to  temperature,  those  due  to  the  drag  of  braked 
trains,  those  due  to  wind  stresses,  and  those  due  to  lat- 
eral impact.  These  minor  stresses  are  of  considerable 
importance  in  so  large  a  structure. 

The  maximum  combination  of  stresses,  including  im- 
pact, amounts  to  from  20,000  to  24,000  lb.  per  sq.in. 
in  different  members.  Secondary  stresses  due  to  the  dis- 
tortions of  the  framework  were  found  to  be  negligible. 

Erection 

The  cantilever  method  of  erection  is  to  be  used.  Fig. 
6  sketches  the  arrangement  in  concise  form.  The  first 
attachment  of  the  anchor  chain  will  be  to  the  end  of  the 
upper  chord.  When  the  overhang  becomes  such  as  to 
exceed  the  limit  of  pull  at  this  point  of  attachment,  a 
second  attachment  will  be  made  to  the  outer  end  of  the 
arch,  and  the  first  attachment  slacked  away.  This  sec- 
ond attachment  will  be  adequate  for  erection  to  junction 
at  the  middle.  The  back  end  of  the  anchorage  frame 
will  be  counterweighted  in  proportion  to  the  weight  of 
the  half  arch. 

A-  accurate  fit  ie  a  vital  matter,  the  parts  of  the  arch 
will  be  laid  out  horizontally  in  the  simp,  in  true  relative 
position,  and  the  connection  holes  drilled.  The  truss  dia- 
gram, according  to  the  dimensions  given  on  the  drawing, 
is  that  which  will  be  realized  under  full  dead-load;  this 
requires  that  the  length  of  the  various  members  must  be 
corrected  in  fabrication  by  the  amount  of  the  dead-load 
compression  or  elongation,  but  in  opposite  direction.  The 
roadway  of  the  arch  is  to  be  cambered  additionally  (in 
the  hanger  lengths),  to  cover  the  maximum  deflection  for 
dead-load,  live-load,  and  temperature. 

Novel  problems  will  arise  in  the  erection  of  the  part-; 
of  the  arch.  The  heavies!  members  very  greatly  exceed 
the  maximum  weigh!  heretofore  hoisted  in  bridge  erec- 
tion. The  beaviesl  bottom-chord  section  weighs  nearly 
200  tons  more  precisely.  182  tons;  this  is  the  section 
whosi  on  is  1385  sq.in,    The  fioorbeams  weigh 

•i    each. 

The  erection  will  be  handled  by  two  travelers,  one 
working  on  the  roadway  and  one  working  on  the  top 
chord. 

Junction ing  the  arch  at  the  crown  will  offer  do  par- 
i  difficulty,  ile  butting  joint   is  made — a 

virtual  or  temporary  hinge    of  the  Bame  construction  as 
already  Bhown  for  the  intermediate  splice  joints  of  the 
chord.     This  joini   will   be   maintained  "pen    (i.e., 
binge)    until   all    steelwork    i     in    place,    including 

d  all  ''i*  the  floor  and  I      pal       Tl 

placed    thereby 
rch  into  a  1  trud  lire. 

1 1        thi  arch  will  be  about 
19.000 


Portal  Towbes 

The  end  towers  of  the  bridge  with  their  enormous 
weight  are  essential  for  the  stability  of  the  arch  and  form 
at  the  same  time  ornamental  terminals  and  portals.  They 
will  be  used  in  erection,  serving  as  supports  for  the  verti- 
cal posts  or  towers  of  the  anchor  system;  the  rear  wall 
of  the  pier  or  tower  is  thickened  and  reinforced  to  take 
this  load.  Fig.  T  shows  vertical  sections  of  the  tower.  It 
will  be  of  reinforced  concrete  with  a  facing  of  Maine 
granite. 

The  towers  are  to  be  built  up  to  the  roadway  level  be- 
fore erection  of  the  steelwork,  and  after  the  erection 
of  the  arch  and  removal  of  the  anchorage  posts  the  super- 
structure of  the  piers  to  the  top  will  be  constructed. 

The  bridge,  as  already  stated,  is  part  of  the  line  of  the 
New  York  Connecting  E.R.,  which  will  form  a  connec- 
tion between  the  New  York,  New  Haven  &  Hartford 
R.R.  and  the  Long  Island  R.R.  and  (via  the  East  River 
tunnels  of  the  Pennsylvania  and  Long  Island  and  the 
Bay  Ridge-Greenville  car-ferry  service)  the  Pennsylvania 
R.R.,  for  both  passenger  and  freight  service.  Samuel 
Rea  is  President  of  the  New  York  Connecting  R.R.  Gus- 
tav  Lindenthal,  Consulting  Engineer  and  Architect,  has 
designed  the  bridge  and  is  also  acting  as  Chief  Engineer 
of  the  construction.  O.  H.  Ammann  is  Assistant  Chief 
Engineer  and  H.  W.  Hudson  is  Engineer  of  Foundations 
&  Masonry.  The  American  Bridge  Co.  has  the  contract 
for  the  steelwork  of  the  arch,  the  P.  Ryan  Construction 
Corporation  the  contract  for  the  tower  bases,  and  the 
Snare  &  Triest  Co.  the  contract  for  the  towers.  The  cais- 
son foundations  for  the  Wards  Island  Tower  are  being 
built  by  the  railway  company  itself. 


Hew  9©=ILIb>o  3R^O  Secttaoims  Bem\= 
veir  <®>  IRao  (Gs=siirji<dle  R.  R. 

During  1913,  the  Denver  &  Rio  Grande  R.R.  intro- 
duced a  new  rail  section,  weighing  90  lb.  per  yd.,  and 
this  was  first  laid  on  the  new  2%  low-grade  line  at  Sold- 
ier Summit,  which  supersedes  the  old  line  with  i\ 
grade.  The  rail  is  shown  in  Fig.  1.  The  dimensions 
are  given  in  the  accompanying  table,  from  which  it  will 
he  seen  that  the  rail  section  is  a  compromise  between  the 
Am.  Soc.  C.  E.  section  and  the  A.  R.  A.  (type  A)  sec- 
tion. 

The  splice  bars  are  heavily  ribbed  at  to])  and  bottom. 
The  sectional  area  is  4.27  sq.in.;  moment  of  inertia, 
5.80;  section  modulus,  2.60.  The  bars  weigh  14.52  Ih. 
per  ft.,  or  61.02  Ih.  per  pair,  while  the  four  bolts  wtigfl 
5.40  Ih.  The  bars  are  26  in.  long,  with  holt  holes  Bpaceq 
i;  in.  e.  to  c.  Alternate  holes  are  I  ,',.,  in.  diameter  and 
1,V,\I  ,"',.,  in.,  the  ];';-in.  bolls  being  placed  with  heads 
altei -milch  inside  and  outside  of  the  rail.  The  holt  holes 
in  the  rail  are  1  -\.  in.  diameter. 

The   tie  plates,  shown    in    Fig.   2.   are  of  the   flanged 

type,  with  four  ,'',.  in.  flange    to  !>itc  into  the  wood,  and  i 

shoulder  to  resist  the  outward  thrust  of  the  rail.     Thl 

e     in   the   face  serve  to  nllow   the  escape  of  sand 

which  might  work  under  the  rail 

The  rei for  adopting  this  specinl  90-lb.  rail     ei 

lion   may  I tlined   as   follows.     Practically  all   rail 

renewals  on  this  road  are  made  necessary  by  flange  weal 
on  curve  -  bo  that  in  dc  igninp  n  rail  -  eetion,  and  dis- 
tributing  the  metal  throughout  the  neetion,  it  was  necesi 
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DIMENSIONS  OF  90-L  B    PAIL  SECTIONS 

D.  &  R.G.  A.  R.  A.  A.  R.  A. 

R.R.  (Type  A)  (Type  B)     A 

in.  in.  in. 

Height 5i  5i  5H 

Width  of  base 5J  5J  4H 

Width  of  head,  top 2H 

Width  of  head,  bottom 2&  2&  2A 

I Side  of  head,  slope 4°  3°  3° 

■Depth  of  head H  ltf  1H 

I  Depth  of  web 2j  3ft  21 

|  Depth  of  base 1  1  1 A 

I  Thickness,  web ii  rs  ft 

|  Thickness,  edge  of  base  f  H 
1  Height  to  center  of  bolt  hole. .                    2^ 

!  Radius,  top  of  head 14  14  12 

Top  corner  of  head J  i  I 

Bottom  corner  of  head A  rV  A 

Fillets i  i  rs 

I  Corners  of  base is  is  i* 

I  Sides  of  web 14  14  12 

|  Edge  of  base Vert.  Vert.  Vert. 

Fishing  antrh-s  head  and  base.  ....         14°  4  :  1  13° 

■  Metal  in  head* 39.5%  36.2%  40.1% 

i  Metal  in  web* 21.2%  24.0%  19.2% 

'Metal  in  base*... 39.3%  39.8%  40.7% 

l  Area  of  cross-section,  sq. in 8.86  8.82  8.87 

Moment  of  inertia 35.36  38.70  32.30 

Section  modulus    11.90  

I  Stance  base  to  neutral  axis      ..          2.53  in.  2  54  in.        2ffi 

*  In  the  Denver  &  Rio  Grande  R.R.  rail  the  distribution  of  area  is  i 
I  head,  3  50  sq.in.;    web,  1.87  sq.in.;   base,  3  49  sq.in.;    total,  8.86  sq.i 


5| 
5i 
2| 

Vert. 
Itt 
2H 
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J  f^'long  under 

the  head 
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1.    New  90-Lb.  Eail  Section  and  Splice  Bars; 
Denver  &  Rio  Grande  R.R. 


si ry  to  assign  as  much  area  to  the  head  as  was  consis- 
tent with  other  features. 

The  objections  to  the  Am.  Soc.  C.  E.  section  were  its 
wide  thin  base  and  its  extra  width  of  head  in  comparison 
to  its  thickness.  As  to  the  A.  R.  A.  (type  A)  section, 
it  was  considered  that  with  the  small  proportion  of  area 
iin  the  head  this  section  would  have  a  very  short  life  on 
this  road.  The  objections  to  the  A.  R.  A.  (type  B)  sec- 
tion were  lack  of  vertical  stiffness  and  the  difficulty  of 
niiig  a  stiff  splice  bar,  owing  to  the  low  height  of 
the  space  between  the  web  and  base.  A  most  important 
uonsideration  in  the  design  of  a  rail  is  the  height  of 
Bgle-bar  which  it   is  possible  to  secure. 

With  the  above  mentioned  factors  in  view,  the  prob- 
'iii  was  to  design  a  rail  having  the  following  three  prin- 
ipal  characteristics,  giving  due  weight  to  practical  and 
nechanical  considerations  in  its  manufacture:  (1)  ver- 
ical  stiffness;  (2)  large  area  of  head,  with  special  con- 
ciliation for  wheel  flanges  encroaching  on  top  of  angle- 
•iir  ihiniiL'  piocos  of  curve  wear;  (  .'!  )  stiffness  of  joint. 
mis.  Some  secondary  requirements  which  also  had  to 
»■  home  in  mind  were  as  follows:  (I)  a  minimum  jux- 
aposition  of  the  neutral  axis  and  center  line  of  boll 
mil's:   ('.')   a   material   thickness  of  base  at   the  edge,  BO 

l-     In     l"i  in    a    considerable    area    of    contact     between     the 

sdge  of  the  base  and  the  shoulder  of  the  tie-plates;  (:?) 

mum    fi  hing  angles  consisteni    with   good    practice 

10  as  to  insure  better  working  of  the  material  during  the 

irocess  of  rolling. 

A  study  of  the  section  shown  in   Pig.   I  will  indicate 


how  nearly  these  requirements  have  been  met,  and  atten- 
tion may  be  called  to  a  few  of  the  salient  features  of 
the  new  design.  The  thickness  of  the  head  is  considered 
to  be  amply  sufficient  when  compared  with  the  actual  sec- 
tion of  worn  rails.  The  height  of  rail,  when  compared 
with  width  and  thickness  of  base,  was  all  that  could  be 
obtained  without  increasing  the  weight  of  the  section, 
and  it  is  felt  that  the  design  gives  a  fairly  stiff  rail.  The 
height  gives  2~/s  in.  vertical  dimension  of  web  and  while 
a  greater  web  height  would  have  been  desirable  in  fav- 
oring the  stiffness  of  the  angle  splice  bars,  this  was  all 
that  could  be  obtained  in  giving  due  consideration  to 
other  requirements. 

The  fishing  angles  are  made  14°,  instead  of  the  13° 
which  is  customary  with  the  majority  of  rail  sections, 
to  insure  better  working  of  the  metal  in  the  rolls.  The 
center  line  of  bolt  holes  is  less  than  -fa  in.  below  the 
neutral  axis.  The  edge  of  the  base  is  %  in.  thick.  The 
area  of  the  web  at  its  connection  with  the  base  is  in- 
creased by  placing  the  centers  of  radii  of  the  sides  of 
the  web  above  the  horizontal  center  line  of  the  web  and 
making  the  connecting  radii  %  in.,  as  well  as  by  using 
a  14-in.  radius  for  the  sides. 

It  will  be  noted  that  the  angle  bar  is  designed  with 
a  large  overhang  so  as  to  clear  the  shoulder  on  the  tie- 
plate.  This  permits  the  universal  use  of  one  type  of  tie- 
plate;  that  is,  there  is  no  distinction  between  joint,  in- 
termediate, right-hand  and  left-hand  tie-plates.  The  tie- 
plates  are  punched  with  four  holes  to  fit  the  stagger  of 
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Pig.  ■-'.    Steel  Tie-Plate  with  Bottom  Flanges   \\i> 
Tor  Shoulder;  Denver  &  Rio  Grande  R.R. 

the  spike  slots  in  the  angle  bars,  and  therefore  any  plate 
can  be  used  on  any  tie.  whether  at  a  joint  or  at  inter- 
mediate points  and  on  either  side  of  the  track. 

The  rails  were  rolled  by  the  Colorado  Fuel  &  [ron  Co., 
and  we  are  informed  that  the  makers  are  very  well 
pleased  both  with  the  facility  in  rolling  and  with  the 
character  of  the  product   as   it   tame   from   the  rolls. 


Locomotive*  Furnished  Timor  during  the  replacement  of  :i 
battery   of   worn-out    boilers,   al    the   plan)    ot  Schaum    ,\    i  h 
inc.  r,    Inc.,    of    Philadelphia,    Penn.,    according    to    Fletcher 
Sohaum.     Two  "American"  type  locomotives  were  rented  from 
the  Pennsylvania   R.R.,  and  while  these  were  In  operation   the 
old    battery    of    two    boilers    was    replaced.      The    locomotives, 
whoso    connecting-rods    and    valve-gears     had     been     discon- 
nected,  were  hauled   to  e  point   on  a  siding  ot  the 
plant;    their    throttle    valves    were    closed,    and 
piped    from    their    auxiliary    steam-domes    over    the    111 
to  the  main  steam  headers  In  the  plant. 
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By  A.  C.  Janni* 


A  vertical  pipe  containing  water,  or  a  horizontal  pipe 
containing  a  weightless  fluid  under  pressure,  is  exposed 
to  uniform  internal  pressure,  and  experiences  only  ten- 
sion in  its  circular  elements.  But  in  a  horizontal  pipe 
containing  water  the  internal  pressure  is  much  less  at  the 
top  than  at  the  bottom,  and  the  stresses  in  a  circulai 
element  are  not  purely  tensile,  but  comprise  a  tension 
and  a  bending  moment.  In  large  pipes,  or  conduits,  the 
bending  moments  become  determinative.  Necessarily  the 
design  of  such  a  conduit  is  radically  different  from  the 
procedure  of  designing  for  simple  tension. 

A  common  method  of  dealing  with  the  problem  of  de- 
signing large  pipes  has  been  to  add  a  constant  to  the 
thickness  of  wall  determined  by  the  hydrostatic  tension; 
thus,  wall  thickness  t  is 


t  = 


rp 


Where 

r  =  radius  of  conduit ; 

p  =  hydrostatic  pressure  at  the  horizontal  center  of 

the  conduit ; 
s  =  maximum  allowable  stress  in  the  material  ; 
c  and  c'  —  constants. 
This  is  but  a  modification  of  the  formula  for  pure  ten- 
sile action  (Mariotte's  formula),  as  when  c  =  o  and  c'  = 
1.  tin1  formula  becomes 


/  = 


rp 


In  the  case  of  very  large  conduits,  this  method  of  de- 
sign  is  quiti'  inadequate. 

Within  tin-  last  few  years,  there  is  a  marked  tendency 
toward  the  no-  ,,f  yery  large  conduits,  in  order  to  meet 
modern  industrial  needs.  Moreover,  such  conduits  are 
usually  built  of  reinforced  concrete.  In  Norway,  fur  in- 
stance, i1  i-  rather  common  al  present  to  build  water 
con. huts  with  diameters  from  LO  to  13  ft.  and  hydrostatii 
n  from  30  to  100  ft.  Ai  Scotsos  there  is  a  watei 
conduil  of  [6.5  ft.  diameter  and  about  26.5  ft.  hydro 
pressuri .     Conduits  of   these   dimensions   require 

of  the  conduil  being  full  of  water, 

without   hydro  ta i above  the  top  of  the  pipe, 

to   realize   the   importance   of   the   bending   moments   in 

lb"  »iill  of  the  pipi        i    to  the  weight  of  the  water  filling 

1        condil  ion,  which  occurs  every  time   the 

'    i      filled    or   emptied,    produces    the    maximum 

lar    form.     Since    re 

;h  elasticity  to  adapi   il  ■ 

h  I cracl  ing,   il    is 

imperati  e  thai  Ihi  „    ,,.  \  u.,\  |IN  the 

1 1  tion    of   the    pipe    wall.1 

''ll!         ■  '    written   on   tin     important    i I 

and  Engli  h  lit<  •.<  'PI,,.  |inn. 

I     on,       i  ,    New     y ,  |, 

'T!:  ■  ■  i  i 
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cipal  foreign  references  are  given  at  the  close  of  this  ar- 
ticle. 

Some  writers  on  reinforced  concrete  deal  with  water- 
conduit  design,  and  give  formulas  founded  on  the  as-l 
sumption  that  the  ground  exerts  only  vertical  reactions 
and  that  the  entire  reaction  is  concentrated  at  the  low-l 
est  point  of  the  pipe  cross-section.  This  condition  would 
not  occur  in  actual  practice,  and,  therefore,  the  results 
err  on  the  side  of  safety.  A  large  conduit  designed  by 
these  formulas  would  be  unnecessarily  expensive. 

Uncovered  Conduit 

Fig.  1  is  a  sketch  of  the  half  cross-section  of  a   thin 

conduit,  AB   being  the   vertical   diameter.      Considering 

the  lower  point  A  as  fixed,  and  studying  the  equilibrium  I 

of  the  piece  of  pipe  wall,  the  top  tension  II  and  bending 


moment  .¥„  at  point  B  can  be  determined  by  elastil 
analysis.     The  results  arc: 

TABLE    I.     FORMULAS    FOR    UNCOVERED    CONDUIT  SUPPORTeJ 
AT  MIDDLE  OF  BOTTOM 

Load  considered                                            i{  -,  , 

Weight  of  water  filling  the  pipe.  .  »  wr«  ,     °  „ 

Weieht  ot  piPe                                                              iwgstr  -4wg?tr« 

From  these  formulas  the  moment  and  tension  at  any 
other  point  of  the  ring  are  easily  computed.  The  fori 
mulas  apply  to  a  thin-walled  conduit  resting  on  a  sup- 
port at  its  lowest  point,  and  not  covered  with  earth 
While  they  are  simple,  their  use  in  practice  would  mean 
a    wasle  of   material. 

'I'  the  same  conduit    rests   on   a   saddle   whose  width   is 
~[H'h    ;IS    to    COVer    the    are    a.    Pig.    g,    the    pipe    still    being 

without  cover,  the  formulas  are  not  conveniently  slated 
11  general   form.      For  any  fixed   value  of  0,  simple  for- 
mulas result,  however.     [fa       20°,  i.e.,  the  saddle  coveri 
a  total  arc  of   |o  ,  which  is  a  fair  average,  the  formulas 

are  : 

TABLE    "       '"'•'x"  LAS    FOR    I  NCOVERED   CONDUIT  SUPPORTED 
ON    Hi"  s  uiiii. |,; 
Load  conaiderod 


II 

0  m 

0   161  10  wgati 


M„ 


Weigh*  "I  wotei  BMdb  the  pipe 
Weij i  pip, 

1,1    these    formulas,    the   symbols    have    the    followinij 

moan  mil;'  : 

r        radius  of  pipe,    ft,  ; 
"'       weight  of  water,  Hi.  per  cu.ft.        62.33  • 
"s       specific  gravity  of  the  pipe  materia] ; 
/       thickness  of  the  pipe.  ft. ; 
11       tension  al  top  of  pipe,  il,.  per  lin.fi.; 
""       bending  momenl  al  top  of  pipe,  ft.  lb.  per  lin 
ft 
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Covered  Conduit 
It  is  usual  practice  to  build  large  conduits  with  the 
lower  half  bedded  in  a  semicircular  entrenchment,  pur- 
posely excavated  following  the  external  radius  of  the  fu- 
ture conduit;  and,  after  the  conduit  has  been  built,  to 
cover  the  upper  half  of  it  with  a  protective  earth  em- 
bankment, more  or  less  thick  (Fig.  3).  For  such  a  con- 
duit, the  following  sets  of  formulas  have  been  computed, 


Zmbankrrenf 


according  to  Guidi's  method.  The  mathematical  work- 
ing-out of  the  formulas  is  omitted,  but  the  assumptions 
made  in  finding  the  values  of  H  and  M0  are  stated. 

The  values  are  given  separately  for  five  separate  items 
of  loading: 

1.     Weight  of  water; 

"•?.     Weight  of  the  conduit; 

:!.     Weight   of  the  embankment; 

-t  and  5.     Reaction  of  the  soil. 

1.  The  hydrostatic  pressure  acting  upon  the  conduit 
walls  is  due  to  the  water  head  outside  the  conduit  as  well 
as  to  the  water  head  of  the  liquid  inside  the  conduit 
itself.  The  latter,  neglected  in  small  pipes,  is  very  im- 
portant in  large  conduits.  The  outside  water  head  pro- 
only   pure    tension,    which    can    be    calculated    by 

means  of  Mariotte's  formula  and  is  constant  for  all  points 
of  the  cross-section  of  the  conduit.  The  stresses  due  to 
the  inside  water  head  are  variable  and  are  determined 
by  means  of  the  formulas  given  below;  they  must  be 
added  to  the  stresses  due  to  the  first  cause. 

2.  The  formulas  for  the  stresses  due  to  the  weight  of 
tbr  conduit  itself  have  been  found  mi  the  assumption  that 
the  material  of  the  conduit  is  concentrated  along  its  mid- 
dle circle. 

3.  The  formulas  for  the  stresses  due  to  the  load  of 
the  earth  cover  mi  the  upper  half  of  the  conduit  have  been 
round  on  the  assumption  that  the  weight  of  the  earth 
tiniT  is  equal  to  the  weight  »/'  the  upper  half  conduit, 
and  is  concentrated  along  the  middle  circle  of  the  cross- 
Mitimi  iif  tin'  upper  half  conduit. 

Tim  evaluation  of  the  reaction  of  the  ground  against 
the  lower  hall'  of  the  conduit  i-  by  far  the  most  uncertain 
I'.nt  of  the  problem,  on  account  of  uncertainties  due  to 
the  variable  nature  of  soil  and  its  static  ^determination. 
Any  strictly  mathematical  solution  could  give  hut  illu- 
sory  results. 

Let  us  divide  the  reaction  of  the  ground  at  any  point 
of  the  lower  half  ol'  the  pipe  into  a  horizontal  and  a  ver- 
tieiil   reaction. 

4.  Horizontal    Reaction — Concerning   the    horizontal 
ion,   it    is  to  be  observed    that,  while  the  horizontal 

t!nii-i    (active   pressure)    of   the  embankment    inci 
from  the  top  of  the  embankment  to  the  bottom  of  it.  the 
horizontal   reaction    (passive  pressure)   arising  from  the 
tendency  of  the  conduil   to  flatten  ils  circular  shape  in 
from  the  bottom  to  the  lop.    Therefore,  il 


fnrmli/  distributed  upon  the  vertical  projection  of  the 
lower  half  conduit.  This  assumption,  however  arbitrary, 
cannot  have  a  great  influence  on  the  results,  a-  it  is  a 
good  rule  of  designing  not  to  depend  on  more  than  one- 
fifth  of  the  passive  pressure,  for  an  ordinary  soil.  The 
formulas  given  have  been  found  on  the  assumption  just 
stated  with  a  coefficient  of  safety  of  5. 

5.  Vertical  Reaction — Again  considering  the  tendency 
of  the  conduit  to  flatten  its  shape,  it  is  logical  to  assume 
that  the  vertical  reaction  increases  from  the  bottom  of 
the  trench  to  its  top  (middle  of  depth  of  pipe).  For 
safety,  however,  formulas  are  given  on  two  assumptions  : 
(A)  A'ertical  reaction  equally  distributed  on  the  hori- 
zontal projection  of  the  external  surface  of  the  lower  half 
conduit:  and  (B)  Vertical  reaction  increasing  from  zero 
at  the  bottom  to  a  maximum  at  the  top.  The  actual  con- 
ditions probably  lie  somewhere  between  these  two  as- 
sumptions. 

Referring  to  Fig.  4,  let 

ir   =  weight  of  water,  lb.  per  cu.  ft.; 
gc  =  specific  gravity  of  concrete; 
He  =  specific  gravity  of  earth ; 
/•  =  internal  radius  of  conduit,  ft. : 
i\  =  median  radius  of  conduit,  ft. : 
r.j  =  external  radius  of  conduit,  ft. : 
t  =  thickness  of  wall,  =  r.,  —  r : 
qv  =  intensity  of  vertical  reaction  when  uniformly 
distributed    over   the    horizontal    projection, 
lb.  per  sq.ft. ; 
q'    =  intensity  of  vertical  reaction  at  top  of  trench 
(midheight  of  conduit)    when   the  reaction 
varies  from  zero  at  bottom  to  maximum  at 
top,  lb.  per  sq.ft. : 
IT  =  tension  at  top  of  conduit,  lb.  per  lin.ft.: 
M0  =  moment  at  top  of   conduit,   ft. -lb.   per   lin.ft. 
From   what   has    been    said    as   to   assumed    weight   of 
earth  cover,  the  total  load  on  the   foundation  is 

-/■'-'  /r  -f  3  -/-.,  twgc 
and  the  pressure  qv  is 

?.-*-fr(1  +  a^) 

For  varying  vertical  reaction,  the  maximum  (qv')  will 
l>e  twice  the  average,  or 


3  qv    = 


l  +  »^f. 


The  horizontal  reaction  is  computed  as  the  passive 
pressure  OB  a  vertical  surface,  on  the  basis  of  37°  angle 
of  repose,  and  one-fifth  of  the  computed  value  i-  taken. 

The  general  formulas  arc  given  in  Table  III. 

TABLE   III      GENERA!    FORMULAS   FOR   COVERED   CONDUIT 


Load  considered 
i     Weighl  of  water  filling 

the  pipe 
2.   Weighl  "f  pie,- 


!•  wiTor.t 


■  :'i-r',  I 

(-  ~    '  ) 


.1.  Weight  of  earth  oovet  \  wkvr,t 

\  I   )      I 


Vertical     react!  o  n,  qvr,  />,        \ 

equall)  diatribu  -  1    „    ^r —  il 


al  reaotion  \  an 


Mote:     For  itema  I,  2  and  3,  the  >    ._ 

i  torn      For  itema  S  and  6  I  he 

rtical  center-line.     In  con 

more  oi  itema  I  imed  concentrati 


assumed 
id  loads  neutralise. 
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These  are  general  formulas  for  large  conduits,  under 
the  assumptions  previously  stated. 

If  t  =  0.15r,  which  means  that  rt  =  1.075r  and  r.,  = 
1.15r;  and  taking  w  =  62.33  lb.,  gc  =  2.5,  ge  =  1.8, 
the  formulas  have  the  following  numerical  value : 

TABLE  IV.     VALUES  OF  CONDUIT  FORMULAS  FOR  A  MEAN  VALUE 
OF  THICKNESS 

Load  considered  H                          M0 

i    Water  46.7475 1"-  —16. 7543  r» 

»    pj"  12.5657 1-  —13. 5069  r3 

3    Earth  cover  6  2828  ^  — 10 .  4340  r> 

4.  Horizontal  reaction  — il  Tl§9 r^                ,HI?n'' 

5.  Uniform  vertical  reaction  —26. 1474  r*                12.8960  r 

6.  Varying  vertical  reaction  —39  2242  r-                19  1103  r3 

The  algebraic  sum  of  1-5  will  give  the  total  value  for 
the  assumption  of  vertical  reaction  uniformly  distributed 
(Hypothesis  A  )  ;  the  algebraic  sum  of  1-4  and  6  will  give 
the  values  for  varying  vertical  reaction  (Hypothesis  B). 
These  totals  are: 

TABLE  V.     TOP  TENSION  AND  MOMENT  IN  MEAN  CONDUIT,  FOR 
TWO  HYPOTHESES 


The  diagrams  show  very  clearly  the  influence  of  the  ] 
assumption  as  to  distribution  of  vertical  reaction.  TheJ 
also  give  a  graphical  indication  of  the  proper  position 
of  the  ring  reinforcement. 

Influence  of  Head  of  Water 

Fig.  6  sketches  the  cross-section  at  A  of  the  conduit, 
for  one  foot  length  along  the  pipe.  The  point  of  appli- 
cation of  the  tension  H  on  this  section  is  marked  P. 

A  diagram  of  the  stresses  (compression  in  concrete 
and  tension  in  steel)  is  also  drawn.  The  compression  in 
the  concrete  is  484  lb.  per  sq.in.,  and  the  tension  in  the 
steel  is  8523  lb.  per  sq.in.  when  the  water  head  h  is  zero, 
the  conduit  being  just  full  of  water.  Under  a  head  of 
30  ft.  over  top  of  pipe  Ihe  compression  in  the  concrete  be- 
comes 402  lb.  per  sq.in.  and  the  tension  in  the  steel 
reaches  13,422  lb.  per  sq.in. 

In  the  following  are  tabulated  the  values  of  d,  y,  sc 
and  Ss,  for  various  heads  of  water  up  to  70  ft. 

TABLE  VII.     STRESSES  IN  BOTTOM  SECTION  OF  CONDUIT  UNDER 
VARIOUS  HEADS 

rl  =  Mi 

h.                   H,                      H,'  y                     sc                     ?s 

ft.           lb.  per  tin. ft.            in.  in.  lb.  per  sq.in.  lb.  per  sq.in 

0                 2,119              63.37  4.60                 484                    8,523 


Hypothesis  A 


FIG.  5 


16,143 


24  37 

4.10 
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9,907 

17.17 
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12,341 
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3.10 
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13,422 

12.37 

2.62 

354 

14,534 

11.40 

2.16 

296 

16,115 

10.68 

1.59 

227 

18,010 

10  08 

0.59 

80 
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Fig.  5.    Moment  Diagrams  fob  Covered  Conduit  on 

Two  Assumptions  as  to  Vertical  Reaction 

I'ii;.  6.    Stress  Diagram  for  Bottom  Section 

of  Conduit 

From  //  and  M0  the  values  of  the  tension  and  moment 
:ii  the  bottom  of  the  conduii  (//,,  .1/,)  can  be  computed. 
They  are  summarized  for  the  two  hypotheses  as  follows: 

TABLE    VI.     BOTTOM    TENSION    AND    MOMENT  FOR   TWO    HYPO- 
THESES 

II,  M_,  1     M, 

^  r»  i     II, 

Hypo*  <■  i      «!!??'    rr" 

Hypothi   is  B  .1   l.ili,     — 0.087 

ii   two  Bets  of  numerical  values  given  in  the  lasl  two 

tabulations  enable  the  designer  to  compute  rapidlj   the 

i:    and  moments  in  the  pipe.    The    fcn    e    in  the 

te  and    the  Bteel   of  the  conduil    are  determined 

Vppmcai  ION 

i    c  above  lorn.  applied  to  the  case  of  a 

d  rel inn    L6   ft,   in  dii iter 

and  under  30-ft.  head  i  ■     over  top  of  pipe.     The 

in  Fig     i      a     made   for   Hypothesis  .1 , 

l,ni    ti  '■"'    bending  momenl    diagram   i 

I  and  /•'.     In  the  pi  I  ordin 

epn  i  a\  the  value   1/ :  the  positive 

m    ative  value    in  ide  the  con 

doit. 


The  above  remarkable  results  show  that  as  the  head  on 
the  conduit  increases,  the  compressed  section  of  the  con- 
crete decreases,  and  the  stresses  in  the  concrete  decrease 
rapidly;  the  stress  in  the  steel,  on  the  other  hand,  in- 
creases with  the  head.  The  tensile  strength  of  the  con 
crete  being  neglected,  as  in  usual  practice,  we  can  say! 
that  the  deel  and  the  concrete  are  not  stressed  in  con-j 
sfant  proportion,  but  the  support  of  the  concrete  de 
creases  just  when  the  steel  is  increasing  its  working 
stress. 

In  designing  a  large  conduit  such  a  ratio  of  rein 
forcement  should  be  used  that  when  the  steel  reaches  its 
maximum  stress  there  is  still  some  compression  in  the 
concrete.  This  will  prevent  the  formation  of  cracks 
through  the  conduit  walls,  which  would  mean  leakage. 

For  similar  reasons  the  stress  in  the  sled  should  be 
kept  somewhat  lower  than  is  allowed  for  other  kinds  oJ 
reinforced-concrete  construction. 
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By  A.  T.  Dickey* 

The  accompanying  rainfall  table  for  the  city  of 
Galveston,  Tex.,  was  compiled  from  United  States 
Weather  Bureau  records  and  covers  a  period  of  16  years 
—from  Jan.  1,  1898,  to  Dec.  31,  1913. 

EXCESSIVE    RATES  OF  RAINFALL  IN  THE  CITY  OF  GALVESTON, 
TEX.,  JAN.  1,  1898,  TO  DEC.  31,  1913 

(Compiled  by  A.  T.  Dickey,  City  Engineer,  from  records  of  the  U.  S.  Weather 
Bureau) 
Number  of  downpours  at  various  rates  (in.)  per  hr. 


•a-        1.0       1.5       2.0 


3.0       3.5       4.0 


The  purpose  of  this  compilation  was  to  determine  the 
naximum  amount  of  rainfall  for  which  provision  should 
)e  made  in  designing  storm  sewers.  The  table  shows 
;he  intensity  of  rainfall  for  given  durations,  and  by  in- 
spection one  can  determine  from  it  the  probable  recur- 
rence or  frequency  of  severe  storms,  so  that  the  design  of 
sewers  may  be  made  to  suit  the  conditions  existing  in 
;ach  area  to  be  served. 

Two  or  three  phenomenal  downpours  have  occurred 
luring  the  period  covered  by  this  record,  which  are  so 
inusual  that  they  will  not  and  should  not  be  considered 
n  our  future  design  on  account  of  the  extraordinary  ex- 
>ense  that  would  be  required  if  they  were  provided  for. 
V  casual  inspection  of  the  table,  without  an  explanation, 
vould  lead  one  to  believe  that  a  great  many  more  very 
leavy  rains  have  visited  Galveston  than  have  occurred: 
?or  instance,  on  Oct.  22,  1913,  we  had  12.19  in.  of  pre- 
ipitation  in  12  hr.f  This  storm  appears  on  the  table  as 
ollows : 

5.3  in.  of  rainfall  in  60  minutes. 
5.7  in.  average  rate  per  hour  for  50  minutes. 
3.2  in.  average  rate  per  hour  for  100  minutes. 
2.5  in.  average  rate  per  hour  for  120  minutes. 

The  idea  was  to  show  inter:  ity  and  duration  of  exces- 
ive  rainfall,  rather  than  a  complete  history  of  each 
Bra. 

The  three  heaviest  rains  on  record  in  the  City  of  Gal- 
aston    occurred  as  follows : 

14.  SS  in.  in  24  hours  on  Julv  13  and  14,  1900. 
14   1   in.  in  24  hours  on  Oct.  7  and  X,  1901. 
12.19  in.  in  12  hours  on  Oct.  22,  1913. 

During    the    storm    last    mentioned,    all    storm-water 

■wit-   were  overtaxed,   the   amount    of   runoff   being   at 

twice  as  heavy  as  thai  for  which  the  sewers  were  de- 

The  percentage  of   runoff  was  practically   loo, 

nd  the  amount  allowed  for  in  the  design  was  about    I"',' 

f  a  2-in.  rainfall  per  hour. 

This  rain,  although  almost  unprecedented  in  inten- 
ty  and  duration,  did  very  little  damage  in  the  city  ex- 
•pt  on  account  of  cessation  of  business  during  the  down- 
DUr.  From  11  a.m.  to  7  p.m..  the  water  was  from  S 
i.  to  21  in.  dec])  in  the  business  section,  but  the  streets 
ere   practically    dry    within    four    bonis    after    (be    rain 

•<  'it  ■.    Eng  M,.  .  i .  i :  ,iv.  mm n    Ti  i 

tA  few  other  details  of  thl  and  soma  other  heavy  ralnfalk 
Halveston  wen    given  b;    Mr    Dickey  In  our  laaue  of.  Nov.  6, 


ceased.  In  the  lowest  and  unpaved  portions  of  the  city, 
traffic  was  resumed  in  less  than  24  hr.  The  city's  streets 
were  damaged  on  unprotected  slopes  in  the  amount  of 
about  $2000.  Considerable  damage  occurred  to  merchan- 
dise stored  on  floors  below  high-water  mark.  No  approx- 
imate estimate  has  been  made  of  merchandise  damage, 
but  in  all  probability  it  did  not  amount  to  more  than 
$10,000. 

Such  a  rain  storm  may  be  expected  three  or  four  times 
in  a  period  of  forty  years,  arid  it  is  doubtful  if  it  would 
be  good  business  policy  on  the  part  of  the  city  to  at- 
tempt to  provide  for  such  unusual  conditions. 

The  City  of  Galveston  is  built  upon  the  eastern  end 
of  an  island,  having  a  slope  of  1  ft.  in  1600  ft.,  from 
the  Gulf  of  Mexico  to  Galveston  Bay.  The  width  of  the 
island  occupied  by  the  city  varies  from  one  mile  at  its 
eastern  extremity  to  about  three  miles  at  the  western  city 
limits.  The  entire  area  of  the  city  drains  northward  to 
Galveston  Bay  and  on  account  of  the  flat  gradient  and 
low  elevation,  the  disposition  of  storm  water  is  very 
difficult.  The  business  section,  and  a  considerable  area 
adjacent  thereto,  are  served  by  storm  sewers  that  are 
competent  to  dispose  of  any  rainfall  except  extraordinary 
precipitation,  such  as  occurred  on  Oct.  22,  1913.  The 
residence  section  generally  has  surface  drainage  only  and 
during  excessive  rainstorms  the  streets  and  sidewalks 
are  sometimes  considerably  overflowed.  When  the  runoff 
exceeds  the  capacity  of  the  sewers  the  surface  water  flows 
over  the  railway  and  wharf  company  property,  lying 
north  of  the  city,  into  the  bay,  and  a  safety  valve  is  thus 
provided.  There  is  therefore  very  little  probability  of 
any  high  water  ever  exceeding  the  mark  set  during  the 
last  storm.  Some  improvements  are  needed  in  the  way 
of  surface  drainage,  or  additional  storm  sewers  to  more 
promptly  drain  the  business  section  and  some  districts 
in  the  residence  section,  but  there  is  no  very'  serious 
trouble  existing  at  present. 


What  the  1'ul.lU-Works  Engineer  Should  Be-So,,,,  val- 
uable pointers  on  this  subject  are  given  by  Warwick  Greene, 
chief  of  the  Bureau  of  Public  Works  of  the  Philippine  Islands, 
in  the  October  issue  of  the  Bureau's  "Quarterly  Bulletin." 
While  they  are  drawn  for  the  guidance  of  the  members  of  the 
Bureau's  own  corps  in  their  dealings  and  contact  with  the 
Philippine  people,  they  will  apply  with  equal  force  to  city, 
county  and   public-works  engineers  in   the  States. 

The  public's  good  will  rests  on  confidence  in  the  work  done 
by  the  Bureau  and  on  liking  and  respect  for  its  men  Un- 
less the  Bureau  is  popular  and  respected,  appropriations  are 
grudgingly  granted,  local  officials  do  not  cooperate  and  the 
general  public  is  quick  to  deride  the  smallest  shortcomings 
in  the  management   of  the    Bureau. 

This  good  will  is  created  by  two  things — efficient  work  by 
the  Bureau  and  a  popular  personnel— and  both  are  necessary 
Good  work  in  public  works  is  its  own  justification  to  the  eie-'i  ' 
'leering     profession    and    .Mutually    to    the    public;    but     public 

recognition  of  the  same  is  enormously  a.ceieiaiea  ir  the  engi- 
neers and  employers  are  likeable  men,  well  thought  of  in  the 
community. 

The  Kin.i  of  man  we  want  is  alert,  capable,  energetic  en- 
thusiastic, companionable.     A   man  of  dean   ideals  and  a   "good 

sport     in  the  right  and   nol   the  wrong  sens the  word       \ 

man  whose  enthusiasm  for  life  in  general  and  his  work  in 
particular  are  contagious;  who  is  on  genial  terms  with  his  as- 
sociates, official  and  others;  who  believes  that  public  ■ 
■""  one  ot  the  greatest  needs  of  the  islands;  who  makes  other 
people  believe  the  same;  whose  treatment  of  the  public  is 
always  courteous  and  considerate;  who  leaves  rudeness  and 
Insolence  to  the  other  fellow:  w  i,o  is  thorough!]  In  sympathy 
with  the  people  h<  is  working  among  and  who  convinces 
everybody   that    he   is  striving    heart   and   s..ul   to   make  every 

peso    for    public    works    go    as    far    and    do    .is    much    as    possible 
\\  e    do    not    want    the    pessimist,    the    grouchy,    disgruntled 
cuss,  the  fellow   who  always  Knows  more  than  his  chief    who 
whims  about    favoritism  and   "pull,"   I  that    the  man 

who   gets   results    is  always   the   favorltt    In   s    live   oi 

The  public-be-damrted  business  man  and  public  official 
should   be  as  extinct   In   modern   American  life  as   witch 

the   divine   right    ol    kings   to   misrule      The   man    who 

derli      in    exasperates  the   portion  of  the   public  with   which   he 
comes  in  contact  is  a   traitoi   to  the  Bureau,  for  he  is  .string- 
ing the  public   vvlilcli  pays  our  pay  roll  and  on   who 
(hi     Bur.    in   .ii  p.nds. 
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B^uiilldliinis^!,  Hew 


Catty 

There  is  now  being  erected  at  the  southeast  corner  of 
Broad  and  Wall  Sts.,  New  York  City,  an  elaborate  four- 
story  banking  building  for  the  use  of  the  firm  of  J.  P. 
Morgan  &  Co.  This  building  occupies  the  site  of  the  old 
Drexel  Building,  an  old  wall-bearing  building  with  shal- 
low foundations,  and  is  bounded  on  its  south  and  easl 
sides  with  the  Mills  Bldg.,  another  wall-bearing  struc- 
ture.   The  new  building,  while  only  four  stories  in  height, 


for  the  sub-basement  is  at  an  elevation  of  52  ft.  9  in 
below  curb  level,  whereas  water  level  is  only  1(5  ft.  below 
the  same  datum.  It  will,  therefore,  be  seen  that  the  caia 
son-built  wall  around  the  lot  had  to  reach  to'rock  and  hac 
to  make  a  completely  water-tight  structure. 

Before  sinking  the  caisson  or  doing  any  work  on  the 
foundations  for  the  new  building,  it  was  necessary  tc 
shore  and  underpin  the  walls  of  the  adjacent  Mills  Build- 
ing. These  walls  were  very  heavy,  weighing  about  4| 
tons  per  lin.ft.  of  wall  and  were  erected  partly  on  piles 
and  partly  on  the  soil  16  to  18  ft.  below  the  curb  level 


So/fs.  34" long 
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The  underpinning  \\  :i s  carried  on  while  the  old  Morgd 
Drexel  Building  waa  being  razed,  so  thai  no  time  wj 
lo  I  in  getl  in-  to  work  on  the  caisaon  for  the  wall  affl 
the  building  was  taken  down.  The  method  of  underpu 
n  tig  the  old  Mills  Building  wa  de  i  ribed  in  Engine* 
i    g  \  i  u   .   \n".  ". .  I'M.;,  p,  357.     Bi  i'il\ .  ii  was  accofl 

plishcd  l'      i ■■    19  pneumal  ic  cylinders  spai  ed  -i1'"! 

rn.  aparl  dow  n  to  rock  65  ft.  below   the  curb.    Tbl 

linders,  whi  i         in.  in  diameter,  were  made  I 

of  4-ft.  and  6-fl    cast-iron    eel  ions  with  ends  flangi  'I  aj 

bolted  i ither,     Thej   were  ja<  ked  dov*  n  and  pxi  nvatii 
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is  made  within  them  under  air  pressure,  the  bottom  cyl- 
der  being  used  for  a  working  chamber  and  the  next  to 
ttom  one  for  an  air  lock.  The  extreme  left  of  the  sec- 
unil  elevation  in  Fig.  1  shows  the  general  method  of 
rrying  down  these  columns. 

After  this  underpinning  had  been  finished  the  lot  of 
l>  now  building  was  excavated  to  a  depth  of  13  it.  below 
?  curb,  which  excavation  cleared  most  of  the  oil  foot- 
E8.  At  this  level  the  caissons  for  the  exterior  wall  were 
irted  and  were  sunk  therefrom  through  a  layer  of  quick- 
id  and  of  hardpan  to  rock.  The  average  depth  of  this 
■k  was  60  ft.  2  in.,  and  the  greatest  depth  65  ft.  5  in. 


lb.  per  sq.in.  The  caissons  were  sunk  1  ft.  6  in.  apart 
and  were  later  joined  together  at  the  end  by  concrete 
placed  under  air  in  the  space  between  the  caissons.  As 
shown  in  Fig.  1,  some  of  the  corners  of  the  caissons  were 
tied  together  with  steel  rods. 

This  forms  a  continuous  concrete  wall  from  an  eleva- 
tion 13  ft.  below  curb  to  rock  bottom  and  over  7  ft.  wide 
entirely  surrounding  the  lot.  Within  this  wall  the  lot 
was  excavated  to  a  depth  of  o2  ft.  9  in.  below  the  curb. 
As  the  excavation  progressed,  heavy  cross-bracing  mail' 
up  of  12xl2-in.  timbers  was  placed  across  the  lot  abut- 
ting against  the  sides  of  the  coffer-dam.  This  acted  to 


Fig.  •.'.   Looking  from  the  Corner  of  Wall  and  Broad  Sts.  into  the  Morgan  Bldg.  Foundation 

Work 

the  curb.  The  layer  of  hardpan  varied  in  thickness  hold  the  caisson  in  place  against  the  pressure  of  the 
6  ft.  to  1!'  It.  street  and  surrounding  buildings.  The  layout  of  this 
"'  are  shown  in  the  plan  in  Fig.  1.  They  were  cross-bracing  is  shown  in  detail  in  Fig.  1  and  in  the  view 
ft.  I  in.  wide  and  varied  in  length  from  16  ft.  9  in.  in  Fig.  3.  The  excavation  was  made  by  clam-shell  buck- 
et. II  in.  Their  sides  were  formed  of  '.'  in.  timber  ets  acting  from  four  stiff-leg  derricks.  After  the  entire 
ng,  which  sank  with  the  caisson.  The  working  excavation  was  made  the  interior  piers  were  excavated  in 
•era  were  buill  of  concrete  reinforced  with  steel,  the  the  open,  the  hardpan  being  sufficiently  rigid  to  permit 
•to  being  added  in  sections  as  the  sinking  pro  of  its  being  excavated  without  sheathing.  These  piers  had 
id.  The  weighi  of  the  caissons  was  nol  sufficient  to  only  to  be  excaval  (d  an  average  depth  of  9  it.  Thej  were 
nne  the  uplift   in  the  air  pressure  and  the  friction  in  general  about  l\i  ft.  square. 

lir  sides  so  ii  was  necessary  to  add  from  300  to  600  Practically  the  entire  plant  used  during  the  excavation 

d  cast-iron  blocks  to  each  caisson  to  carry  ii  down  work  is  shown   in  the  viev    in   Fig.  2.     For  placing  the 

iring  on  the  rock  bottom.     The  caisson  in  the  im-  concrete  in  the  caisson  a  system  of  chuting  the  concrete 

ite  foreground  on  the  right   in   Fig.  3  is  loaded  in  was  used.     A   tower,  shown  in  the  view  in   Fig.  v.  was 

ashion.    The  maximum  air  pressure  used  was  '.'"'  •_■  erected  near  the  centi  r  of  the  lot  and  the  concrete  mixed 
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at  the  base  of  the  tower  and  hoisted  Tip  to  the  charging 
hopper  where  it  was  dumped  into  chutes  leading  to  the 
various  caissons.  A  four-boom  steel  traveler  derrick  was 
erected  in  the  west  end  of  the  lot,  but  only  three  booms 
were  used  for  handling  the  buckets  to  and  from  the  air 
lock.     Where  convenient  the   concrete  chutes  were  fas- 


Fig.  3.    Caisson  Interbracing,  Morgan  Bldg. 

tened  to  the  sides  of  the  steel  traveler.  In  addition  to 
tin-,  two  .-tiff-leg  derricks  were  used  at  the  east  end  of 
the  lot. 

Two  wooden  hoppers  were  erected,  one  on  Wall  St. 
and  the  otto  r  (shown  at  the  right  in  Fig.  '-; )  on  Broad 
St.  Into  these  hoppers  the  soil  excavated  from  the  cais- 
Bons  was  dumped  and  from  there  was  dumped  into  trucks 
standing  in  the  street  below.  A  limber  platform  was  con- 
structed through  the  center  of  the  lot  leading  to  Wall 
St.  (on  the  I'  II  in  Fig.  2).  Two  additional  wood  hop- 
pers were  built  on  this  platform  to  hold  the  soil  exca- 
Trap  doors  were  cut  in  the  platform  and  all 
-and,  stone  and  cement  received  wen;  dumped  into  the 
bin,  which  emptied  below  into  the  concrete  mixer.  The 
concrete  mixer  and  the  engine  for  the  lifting  device  of 
the  tower  were  placed  under  the  platform.  The  booms 
in  tin.- steel  traveler  with  the  two  stiff-leg  derricks  touched 
every  point  of  the  lot,  so  thai  it  was  nol  necessary  to  shift 
the  derrick-  at  any  time  while  the  cai  ODi  were  being 
sunk. 

A  hospital  air  lock,  which  is  required  by  law,  was  Btted 
up  on  Wall  St.  to  i  of  the  bends  which 


might  occur.  No  workmen,  however,  were  afflicted  witi 
the  bends  during  the  course  of  construction.  The  ail 
lock,  a  circular  tank,  is  shown  on  Wall  St.  to  the  left  i;|J 
Fig.  2. 

The  foundation  work  described  above,  including  th 
underpinning  of  the  adjacent  building,  was  done  by  th 
Foundation  Company,  115  Broadway,  New  York  Cit}| 
under  the  personal  direction  of  Louis  L.  Brown,  ATice  : 
President  of  the  company.  Messrs.  Trowbridge  and  Lhl 
ingston  are  the  architects,  and  Daniel  E.  Moran  is  thl 
consulting  engineer  for  the  owners. 

Aes.  HumgMsIh  Hydlir<D°I£J©cthFi© 
PEg\ira&  Woirlteiir&gl  •aainidles' 
2  ft©  9  fffc.  Me^dl 

An  interesting  power  development  for  an  unusual 
range  of  very  low  heads  has  recently  been  completed  a  I 
Chester,  Eng.,  on  the  Eiver  Dee.  This  work  was  rtl 
cently  described  in  the  leading  English  papers,  notabl, 
"The  Engineer"  (Oct.  17)  and  "The  Electrician"  (Ocl 
17),  from  which  the  following  information  is  taken. 

At  this  place  were  once  the  famous  old  Dee  corn  millJ 
erected  in  the  11th  century,  but  largely  unused  sincl 
1895,  when  the  municipality  purchased  the  properb 
As  shown  in  Fig.  1  there  is  an  old  stone  weir  extend  in  I 
diagonally  across  the  river  and  from  7  to  10  ft.  higll 
built  as  a  barrier  to  the  neap  tides,  the  spring  tides  oveil 
topping  it.    When  the  old  mills  were  torn  down  in  191(1 


I.     Pi  \\    ok  THE    Re-DkVKLOPMENT  OK  THE)    KtVK 

Dee  it  Chester.  England 
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the  exposure  of  the  ancient  wheels  revived  public  inter- 
est in  a  project  to  develop  this  power  in  a  more  modern 
way,  and  the  project  was  finally  approved. 

The  new  station  stands  on  the  site  of  the  old  mills 


|< —kAA'- >l      &•** 

Fig.  3.   Vertical  Section  of  Low  Head  Francis 
Turbine 

anil  it  has  been  treated  architecturally  to  conform  to  the 
ancient  bridge  of  which  it  really  is  part.  The  retaining 
walls  had  to  be  reconstructed  and  the  bridge  restored  as 
the  foundations  and  piers  were  in  poor  shape.  The 
station  structure  is  of  reinforced  concrete,  but  the  walls 
are  faced  on  the  exterior  with  sandstone,  from  the  old 
mill  foundations,  and  on  the  interior  with  glazed  brick. 
The  building  is  Slx24i/2  ft.  and  36  ft.  high  from  the 
bottom  of  the  trail  race.  The  generator  room  is  lighted 
by  three  glass  domes  in  the  roof. 

On  account  of  the  tidal  backwater,  it  was  necessary  to 
Use  turbines  and  generators  specially   designed  to  work 


steel  columns.  The  guide  vanes  are  carried  on  steel 
spindles,  and  are  machined  top  and  bottom  to  fit  the 
casing  plates  closely.  The  closing  edges  of  the  guide 
vanes  are  ground  to  insure  watertightness  when  closed. 
The  neck  bearing  of  the  runner  shaft  in  the  upper  casing 
plate  has  a  babbitted  bush  with  cover  to  exclude  mud. 
etc.;  lubricating  small  pipes  extend  to  the  lubrication 
system  on  the  generator  floor.  The  turbine  runner  is 
supported  by  a  suspension  bearing  (Fig.  4)  on  a  mas- 
sive cast-iron  bridge  tree.  This  bearing  is  submerged 
in  oil,  which  is  circulated  by  the  bearing  itself. 

Power  is  transmitted  from  vertical  to  horizontal  shafts 
by  machine-cut  helical  bevel  gears  having  a  5:1  ratio. 
The  bridge  tree  for  the  vertical  shaft  support  also  car- 
ries one  bearing  of  a  short  horizontal  shaft,  which,  in 
turn,  is  connected  to  the  generator  shaft  by  a  flexible 
joint  of  the  pin-and-rope  type. 

The  generators  are  a  shunt-wound  interpolar  direct- 
current  type,  the  two  larger  ones  rated  at  "225  kw.  for 
lHi-500  volts  and  143-285  r.p.m.  The  smaller  one  is 
rated  at  185  kw.  for  167-300  r.p.m.,  and  the  same  volt- 
age. The  normal  maximum  speed  is  300  r.p.m.,  but  the 
machines  are  designed  safely  to  stand  500,  on  account 
of  the  rise  of  speed  when  load  is  suddenly  thrown  off  as 
by  the  opening  of  a  circuit  breaker.  Current  is  conveyed 
through  underground  cables  to  a  sub-station,  where  it 
goes  through  a  reversible  booster  directly  to  the  service 
lines,  or  to  a  storage  battery  installation,  which  assists 
in  peak  loads. 


Fig.  I.  Bridge  Tbee  and  Vertical-Shaft  Bearing,    Dke  Station 


efficiently  out  a  wide  speed  range.  The  flow  in  the 
liver  varies  from  5000  sec.-ft.  in  December  to  167  sec- 
ft.  minimum   in   dry  weather. 

As  may  be  seen  from  Fig.  2,  there  are  three  vertical- 
shaft  Francis  turbines  designed  for  working  head-  of 
from  1  to  !)  ft.  Two  will  pass  a  maximum  of  5<>0  sec.- 
ft.  of  water  each  at  9-ft.  head,  developing  115  b.hp.  at 
60  r.p.m.,  while  the  third  develops  305  b.hp.  at  55  r.p.m., 
tli  367  sec. -ft.  rmler  l-ft.  head  the  larger  turbines  at 
full  gate  pass  167  sec. -ft.,  developing  15.3  b.hp.  at  16.5 
p.m.;  the  smaller  machine  under  l-ft.  head  draws  V23 
•c.-ft.  and  develops   l  l .  I  b.hp.  at    L8.6  r.p.m. 

"ii  through  one  of  the  larger  turbines  ia  shown 
in  Fig.  3.  The  motion  of  each  runner  is  conveyed  by 
gearing  to  a  horizontal-shaft  generator.  The  runner  has 
forged-steel  buckets  cast  in  an  iron  center  boss  and  ring. 

a   heavy  cast-iron    foundation    plate   is   machi 1   to  te- 

the  lower  plate  of  the  guide  casing,  and  is  let   into 

the   rete  of   the   draft    tube.      The    lower  casing  plate 

ring  is  secured  to  the  foundation  plate;  the  upper  plate 
is  a  domed  cover  connected  to  the  lower  ring  by  heavy 


One  unit  is  used  with  the  dry-weather  flow,  two  for 
average  conditions,  and  three  for  wet-weather  low-head 
flow.  The  annual  output  is  expected  to  be  some  1,250,- 
000  kw.-hr.,  and  the  cos!  0.7c.  per  kw.-hr.,  including  cap- 
ital charges.  The  labor  cost  is  low,  three  men  working  in 
8-hr.  shifts. 


Tj  iiln.i.l  Fever  In  the  X  lilted  Mute*  Army  lias  declined  ma- 
terially since  the  beginning  of  Immunization  In  1909.  The 
record  by  years  follows:  173  cases  with  15  deaths  In 
143  cases  with  10  deaths  in  1910;  It  cases  with  6  deaths  in 
l'.)ll:  IS  cas.-s  with  3  deaths  in  1912.  These  figures  apply  t.> 
officers  and  enlisted  men  located  in  the  United  states  and  in- 
clude paratyphoid  as  well  as  typhoid.  Most  of  the  18  soldiers 
who  suffered  from  typhoid  in  1912  had  not  been  Immti 
an.l   of  these  wlie  had   been   Immunised   none  died,     The   1912 

Case     rale     was     0.29     and     111.-     death     rale     was     a  I M  7  .">     per     1000 

men.  During  the  first  six  months  of  1913  (so  far  as  known 
op  i"  Aug.  i)  nol  a  single  case  of  typhoid  fever  occurred  In 
the  United  siates  Army,  either  at  heme  or  In  our  outside 
possessions.  The  foregoing  Information  has  been  taken  from 
the  report  of  the  Burgeon  General,  t".  s.  Army,  r,,r  i 
(typhoid  statistics  for  the  calendar  year  1912.)  it  is  signifi- 
cant because  of  the  applicability  and  occasional  practice  of 
typhoid  Immunisation  of  men  In  engineering  and  construction 
camps, 
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S;§nr*sicuas©  UJialveiPSHt^ 
By  Paul  C.  Nugent* 

The  hydraulic  laboratory  of  the  L.  G.  Smith  College 
of  Applied  Science,  Syracuse  University,  is  installed  in 
Machinery  Hall.  This  building,  as  well  as  the  main 
building  of  the  College  of  Applied  Science,  was  the  gift 
of  the  late  L.  C.  Smith.  The  hydraulic  laboratory  proper 
was  further  donated  by  him,  and  completed,  after  his 
death,  by  Mrs.  Smith. 

The  interior  apparatus  covers  a  space  on  the  ground 
floor  of  Machinery  Hall  of  92x50  ft.  The  ceiling  "height 
is  I6V2  ft.,  giving  ample  space  for  the  installation  of  the 
overhead  piping,  elevated  flume  and  galleries,  etc.,  to  be 
described  later,  while  the  open  flume,  in  which  is  now 
placed  a  mixed  flow  turbine,  extends  through  to  the  sec- 
ond floor.  It  is  planned  further  to  extend  the  installa- 
tion of  the  third  floor,  thus  giving  an  opportunity  for 
experimentation  with  impulse  wheels  discharging  into  a 
draft  tube. 

The  water-supply  is  contained  in  the  outside  reser- 
voir, 30  ft.  wide  and  120  ft.  long,  shown  in  the  view  Fig. 
1  and  in  the  plan  Fig.  2.     This  reservoir  has  a  capacity 


a  10-in.  mixed-flow  turbine  from  the  Dayton  Globe  Iron 
Works.  This  wheel  is  provided  with  interchangeable 
gates  of  the  cylinder  and  wicket  types.  The  arrangement 
is  such  that  it  can  be  conveniently  lifted  out  for  the  pur- 
pose either  of  changing  the  gates  or  of  installing  differ- 
ent types  of  wheels.  At  the  top  of  the  pit  is  placed  a 
Woodward  governor  designed  to  work  with  either  the  cyl- 
inder or  the  wicket  gate  of  the  Dayton  wheel.  Another 
governor,  of  the  Lombard  type,  also  forms  part  of  the 
equipment  and  is  located  on  the  ground  floor. 

A  large  opening,  closed  by  a  removable  wooden  cover, 
in  the  concrete  second  floor,  and  situated  just  south  of 
the  wheel  pit,  gives  an  opportunity  for  lifting  machinery 
from  the  ground  floor  and  also  offers  a  means  of  com- 
munication between  observers  at  the  two  levels. 

The  steel  flume  is  provided  with  walks  at  each  side. 
Near  its  south  end  baffle  boards  are  placed,  and  at  the 
extreme  south  end  is  a  weir.  Provision  is  made  for 
changing  the  weir  plates  as  may  be  desired  from  time  to 
time. 

The  water  passing  over  this  weir  falls  into  the  central 
chamber  of  the  large  concrete  measuring  tanks.  Gates 
connect  this  central  chamber  with  the  two  larger  ones. 
The  water  can  thus  be  diverted  to  either  large  tank,  one 


F10. 


View  of  Outside  K'i  -i  rvoib  \t  Hydrai  lic 
Laboratory,  Si  r  icuse  On  [versity. 


" 1  M. 11.    Tli«'  double  row  of  concrete  piers 

shown  in   Fig.  I  arc  supports  for  a  future  track  for  the 
testing  of  current  nd  models  of  boats.     The  ad- 

ditional piers  at  the  Bide  of  the  track  supports  will  carry 

a  platform  for  the  obsei   ere  in  the  e  e  pi  r ints. 

Referring  to  the  general  plan  Fig.  '.'.  ii  will  !><'  noted 
tii.it  an  elevated  steel  flume  extends  along  the  west  side 
of  the  laboratory.    This  flume,  con  trusted  bj    the  9  ra 

1  ioi  torn  ;it  an  elevati if  6}  L. 

,0  e  the  floor.     Ii-  width  1-  [i/2  ft.  and  it    depth  ::'  , 
ft.    On  it  are  mounted  a   In  in.  Pelton  wheel  and  a   II- 
in.  wheel  of  tin-  Girard  type,  located  ■<      hown  in  Fig.  '.'. 
The  Girard  wheel  was  built  by  the  Piatt  fron  Work    and 
ate  of  ;i  wheel  in  acl  ual  the  plani  of 

the  0  Pulp  Co      hi    designed  to  operate  at 

1000  '  I  ear  thi   north  end 

of  the  -I'  I  flume  i*  placed  a  vertical  open  concrete  whcpl 
1   ft.  6  in. ■■'•  ft,   i"  i 

■■•.  hii  li 
!.  ■  '  •!   mi     ind  di    liargi      : : 
1     : 
1  to  tl       pi  ond   floor,   1     in  tailed 


Fig.  ■'').   View  of  East  Flume,  Weir,  Main  Sump.  wo 
Discharge  Gates  of  Measuring  Tanks 

bring  drained  as  the  other  fills,  giving  a  continuous  meas- 
urement over  any  desired  length  of  time.  Two  other 
large  gates,  shown  in  Fig.  3,  connect  with  the  main  sump,  1 
from  which  the  water  finally  passes,  through  the  drain 
pipe,  back  into  the  reservoir.  The  gates  of  the  mensuw 
ing  chambers  were  furnished  by  the  Ludlow  Valve  Co] 
The  bottom  of  the  three  measuring  tanks  is  at  the  level 
of  the  laboratory  floor,  and  near  the  northeast  corner  of 
the  left-hand  large  tank,  is  placed  b  cabinet  containing 

water  gages.  These  connect  with  both  large  tanks.  It 
is  planned  to  calibrate  the  tanks  by  weighing  the  water 
-Ii  charged  into  them  and  marking  on  n  board,  directly 
behind  the  gage  glasses  in  the  cabinet,  the  quantities  con 
responding  to  the  different  depths,  With  this  arranges 
1  11  tage  of  an  experiment,  the  quantities  can 
be  read  off  at  once. 
The  two  large  tanks  are  covered  in  part  by  a  concrefl 

lab  at   the  level  of  the  1 111  of  the    teel  flume.     Tbl 

l!      1  .nil  rolling   their  discharge  are  operated   from   ibis 
lab.     1 1  al  0    upports  n  flu  Ii  tank,  (he  siphons  of  u  hicfl 
in   the  1 lui  1  of  the  Pacific  Flush  Tank  ('o.,  and  a  cyl- 
indrical    teel  "i  1  ii'  1    tank,     Tins  hi  t  i    5' ..  ft.  in  diain-  1 
eter  ai  high.     li.  hi    al  0  the  'hum  mentioned 

biter,  tvae  '  "ii  ii  in  ted  bj   Tippctt   &    \\  ond,  ami   1     pro- 
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led  with  apparatus,  similar  to  that  used  at  Lafayette 

ii   changing  the   orifice  plates  under  pressure. 

is  further  supplied  with  a  water  gage  and  attachments 

I  pressure  gages.     The  orifice  opening  faces  the  west 

d  of  the  right-hand  large  tank,  here  not  covered,  and 

•charges  dircctlv  into  it. 


■;  Outside   Reservoir 

•ADrain  Pipe 


Gexeral  Fla\-  of  Hydraulic  Laboratory, 
Syracuse    University 

Along  the  east  side  of  the  laboratory  extends  a  sec- 
1  flume  3  ft.  5  in.  wide  and  3  ft.  deep.     This  flume  is 

structed  of  concrete.  Its  bottom  rests  directly  on  the 
mitory  floor  and  at  ii-  north  end,  on  concrete  piers, 
mounted  an  8-ft.  steel  overshot  wheel,  manufactured 
the  Fitz  Water  Wheel  Co.  This  wheel;  shown  in  oper- 
jn  with  a  friction  brake  in  Fig.  I.  uses  230  on. ft.  of 
:er  per  minute.  The  east  Hume  i>  also  provided  with 
He  boards  and  has  at  its  south  end  a  weir.  Fig.  3.  dis- 
rging  into  the  main  sump.  It  has,  further,  with  par- 
alar  reference  to  velocity  measurements  with  a  mov- 
e  plate,  arrangements  for  attaching  a  track  on  its  top. 
•  the  purpose  of  determining  the  heads  on  the  weirs. 

i  of  these  flumes  has  connected  to  it  a  vertical  cylin- 

al  tank.     These  tanks  stand  on  the  floor  and  on  the 

walk  east  of  the  wot  flume. 

'or  the  purpose  of  receiving  the  discharge  from  any 
dl  apparatus  which  may  he  put   into  service  from  time 

imc.  there  baa  been  constructed  a  second  sump  draiu- 
nto  the  main  one.    A  general  system  of  floor  drains 
Is  through  the  two. 
hi   the   plan,    Fig.   '-'.    in  addition   to  the   drain    pipe  are 

urn   four  suction  pipe-  leading  Erom  the  reservoir  to 

laboratory.     At  present1  three  of  these  are  coi cted 

he  pumps.  The  fourth  is  a  reserve  pipe  for  use  with 
iiv  possible  apparatus. 

)f  the  three  pump-  now  installed,  one  i-  a  single-stage, 
»e  Lava]  i  cm  rifugal,  hai  ing  ;i  capai  il  ■■■  of  300  en. 
>cr  minute,  under  :i  total  head  of  25  ft.  Ii  is  operated 
dip.  direct-connected  Westinghouse  motor  of 
aUc    -|.,,d    bul    designed    to    run    normally   at    1250 

on.    Tin-  pump  i-  desig 1  to  supply  ordinarily  either 

ii i i n •  < I  llou   turbine  or  the  overshot"  wheel,  bul  all  of 

cted  ami  the  discharge  fr any  pump 

ncd  into  :m\    motor.     An  elaborate  system  of 

for  thi-  and  al-o.  when  the  high-pressure 

n  operation,  for  shutting  oil'  the  l"«  pressure 

of    llir      ■.•.in. 

■   i  entrifugal  Erom  the 


Morns  Machine  Works.  Its  capacity  is  ej  eu.ft.  per 
minute  under  a  total  head  of  325  ft.  The  third  pump 
i>  a  Deane  of  Holvoke  duplex  steam  apparatus.  It  i-  de- 
signed to  work  under  a  total  head  of  over  325  ft.  and  can 
therefore  lie  used  very  conveniently  with  the  5-stage 
pump  when  a  large  quantity  of  water  is  desired  for  any 
special  high-pressure  experiment.  This 
pump  is  16x10^x12  in.,  and  has  a  ca- 
pacity of  15o  eu.ft.  per  nun.  The  mul- 
ti-stage centrifugal  is  driven  by  a  di- 
rect-connected Genera]  Electric  motor 
of  Mil  hp.  capacity.  As  with  the  motor 
driving  the  single-stage  pump,  the 
— ,_.  -peed  is  variable  but  will  he  normally 
about    loi hi   r.p.m. 

Electric  ] lower  and  steam  are  fur- 
nished from  the  University  power 
plant.  The  switchboard  controlling 
operation  of  the  motors  is  placed  under 
the  west  flume. 

The  piping  is  carried,  in  general. 
overhead  near  the  ceiling,  a  system  of 
suspended  walks  giving  access  to  all 
valves.      The    discharge    pipe    of    -  , 
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pump  is  vertical,  and  at  its  junction  with  the  overhead 
lines  there  are  placed  two  valves  in  the  main  system,  one 
on  each  side  of  the  junction.  Thus  the  water  from  the 
Deane  pump,  for  instance,  can  he  discharged  into  the 
Girard  wheel  either  direct  or  through  the  pressure,  01 
orifice  tank  described  above.  This  tank  may  therefore  be 
used  as  a  large  air  chamber  for  steadying  the  How. 

The  water  passing  through  the  orifice  tank  is  next 
conducted  through  an  .s-in.  Venturi  meter  supplied  with 
a  manometer,  both  furnished  by  the  Builders'  Iron 
Foundry.  A  portable  pitometer  manufactured  by  the 
l'it. .meter  Co.,  will  be  conducted  to  the  pipe  Line  north 
of  the  Venturi  meter.  Thus  water  passing  through  the 
pressure  tank  to  the  Girard  turbine,  for  instance,  "ill  be 
measured  in  four  ways:  by  the  Venturi  meter,  the  pitom- 
eter, the  weir,  and  finally  the  measuring  tanks.  For 
calibrating  the  weir  in  the  east  flume,  the  water,  after 
passing  through  the  Venturi  meter  and  past  the  pit- 
ometer. can  be  sent  on  through  the  pipe  line  to  that  flume 
and  over  its  weir.  The  two  weirs  ami  the  other  quantity 
i ring  apparatus  arc  thus  all  interconnected  and  can 
"d  against  each  other. 

Foot   \al\es  are   provided   for  the  suction   pipes  of  the 


is  filled  through  the  drain  pipe  by  opening  this  connfl 
tion  with  the  city  system  and  allowing  the  water  to  ri 
through  either  of  the  flumes.  The  reservoir  is  provide 
with  an  overflow  pipe  and  may  lie  drained,  when  desire 
into  the  city  sewers.  The  piping  was  furnished  by  tl 
R.  ('.  McClure  Co.,  and  the  valves  by  the  Fairbanks  ( 

Much  of  the  auxiliary  apparatus,  notably  the  Proil 
brakes  and  some  of  the  pulleys  on  which  they  lit.  lias  bej 
made  in  the  University  shops  and  foundry.  Other  bra 
pulleys  "ere  furnished  by  the  Fairbanks  Co.,  the  \V. 
.Imies  Co.,  and  the  Dodge  Mfg.  Co.,  after  specification 
furnished  by  the  Department  of  Civil  Engineering.  I 
(if  the  motors,  both  hydraulic  and  electric  are  provid, 
with  friction  brakes.  The  formulas  used  in  the  deal 
of  the  brake-pullev  rims  were  the  familiar  one  given 
Flather 

IIT;   =    I'K  firR 
in  which  W  and  l>  are  the  width  of  the  rim   in  inch 
and  the  pulley  diameter  in  feet  respectively,  while  P\ 
the  power  to  he  developed,  R  the  revolutions  per  minifl 
and  A'  a  constant,  and 

p   =    3r-  (D/ lir   -+-   0.025) 

In  this  latter  formula,  given  by  Kimball  and  Banal 


View 


I  i: i <  1 1<) n   Line  and  Suspended 
Wale 


centrifugal   pump-  and  thej   may  be  pruned  either  with 

water  from  the  city  main-  or  Iry  the  use  of  steam  ejectors. 

For  the  purpose  of  obtaining  the  suation  head,  vacuum 

attai  bed  t"  the  suction  pipes  of  all  pump.-.  I  Ir 

the  head  m.i.   !»■  measured  drrecl   in  a  suction  chamber. 

Tin-  i  in   the   Boor  and   con! -  water 

innected   with   the  ends  "I   the  different   suet  inn 

l      ii  i  mimiii-  ,,n  fri.  i  ion  in  piping  from  2  to  s  in.  in 

diameter  are  provided   for  b  of  pipes  of  these 

i  mining   in   ii    vorl  ieal    row    from    i  he  orifice   tanl 

no rth  to  ii  im  3  ft.  in  diameter.  These 

i  ached  by  thi  '  •  •  I  u  ;i  I  k  to 

u  the  Im.-    ...  .ii   id.    ■  eiiing.     The    ' pi 

tailed  fitted   w  itli  i  .<  I  iron   i 

fhnm  ii  10  ft.  of  its   length.     1 1   i      hown   in 

I  le     III     I  III 

!  .el    tin'    pipe   and    have    threaded 

U  .ii*  i 
;..  bottom  and     ii 

ippliod    1 1. .m    the   '■ 
I  ho  coi 

.   illel   the   p|  |     mnj 

I 


Fig.  6.    Combination    Coupling   and   Bhake    IVu 
fob   Electric   Motoe  and  Multi-Stage    Pump 

is  the  maximum  rim  unit  stress.  I)  the  mean  diameter 
the  rim  in  feet,  /  the  thickness  of  the  run  in  indies 
the  number  of  arm-  in  the  pulley,  and  v  the  velocitj 

the    run    111    feel    per  second. 

The  use  ..I  these  formulas  and  the  conditions  exisj 

as    tn    speeds,    powers    tu    he    developed,    etc..    ga\e    rise 

-nine   \cr\    interesting  types  of   pulleys  and    brakes. 

special   rope  brake   In ha-   been   constructed    for 

with   the  overshol    wheel.     The   pulleys   for  testing 
electric   motors    form    pari   of   Hie  couplings  conned 
I,.   .    motor    with  the  eenl  rifugal  pumps.     One  of  th 
null.  >,    i-  ghown  in  Fig.  ii.    The  coupling  bolts  arc  ej 
removable,    leaving    the    motors    (vn     for    use   with 
brakes. 

Further  appai at u  me  the  cj  lindrical  iron  measul 
tanks  '-'-j  ft.  in  diameter  ami  I  ft.  high,  furni  hefl 
\l.i.  I.  I;,  o  i  ale  by  tin  I  'aii  banl<  '  'o.,  and  i  he  Hull 
>.  ale  ( '"..  .i  \  ioga  rn  liyd  raulii  rti  in,  b  Trident  » I 
metei .  ■  >  \  a<  uum  pump  ami  indii  aim  out  lii  by  I  he  ( In 
•tti  no  'He  ,\  Valve  Co.,  ami  :i  flui lej  current  mi 
ami  I i    ■■.!■  ■.       Mo  i   "i    tin     cale    are  made  to  \v 

without    I hi         ' I    l  In  in    i      .i      pei  nil    lain 

im  \  appnrntu  weighing  to  om  iifi  iel h  of  a  pound.  ' 
,  \  lunli  i.  al   wei  lung   tanl     an    provided  with  quid 

.  i Ii  •  li.it  ■'     \  alvet    and    .i  i '     Im     iii     ill    c\pcriii)i 


January  8,  1914 


E  X  G  I  X  E  E  K  I  X  G     NEWS 


77 


ith  comparatively   small   quantities  of   water   and   also 
r  calibrating  the  larger  tanks. 

The  equipment  further  comprises  tachometers  of  the 
Jtmeter  and  Horn  types  furnished  by  the  Weston  Elec- 
ical  Instrument  Co.,  and  the  Industrial  Instrument 
).,  respectively,  and  a  complete  outfit  of  tools. 
The  general  operation  of  the  laboratory  was  com- 
enced  during  last  session  and  will  be  continued  during 
e  present  one.  It  is  planned  to  offer  full  experimental 
urses  to  the  students  and  also  to  undertake  a  certain 
aount  of  research,  the  arrangement  of  the  equipment 
id  the  facilities  for  installing  special  apparatus  from 
me  to  time,  having  been  made  with  this  last  object 
rticuiarly  in  view." 

jg 

A  B©al©r=F©ed  W^ftes5  Header 
airadl  Mefces*  <G©sim  lb  aimed! 

The  metering  of  boiler-feed  water  presents  certain  diffi- 

The  water  must  be  measured  in  its  course  be- 
•een  the  hotwell  or  open  heater  and  the  boiler,  and 
ust  therefore  be  metered  while  hot,  perhaps  at  312°  F. 
even  higher  if  back  pressure  is  carried  on  an  exhaust 
eam-heating  system.  If  water  at  a  temperature  higher 
an  212c  F.  is  released  to  atmospheric  pressure,  a  cer- 
in  portion  will  be  converted  into  steam,  with  a  loss  of 
■at.  As  water  heated  m  an  open  heater  under  back  pres- 
re  frequently  has  a  temperature  of  225-230°  P.,  which 
mid  at  once  lie  reduced  to  212c  F.  wen-  the  water  re- 
ised  to  atmospheric  pressure,  and  as  each  11°  F.  in  the 

i  water  corresponds  to  lyt  of  fuel,  this  consid- 
ation  i-  a  strong  argument  against  open  meter.,  for 
eh  service,  including  open  weirs  and  all  meter.-  in  which 
e  water  is  measured  in  buckets  or  tanks  which  are 
lptied  by  mean-  of  valves  or  siphons  or  by  tipping. 
lei'e  i-  a  further  difficulty  where  siphons  are  used  in 
-us   will    not   operate   with  water  of  which   the 

ire  approaches   boiling  point.     This  is  because 

e  water  a1  the  top  of  the  siphon  is  under  less  than  at- 

and  if  less  than  the  vapor  pressure 

■esponding  to  the   tempi  i  al  are  of  the  water,  the  lat- 

i  once  form  -team,  breaking  the  siphon. 
Eetere  which  depend  upon  the  measurement  of  the 
■city  head  are  employed,  bul  when  used  in  connection 
th  reciprocating  boiler-feed  pumps,  the  continual  var- 
um in  the  rate  of  flow  produces  an  illegible  chart  and 
■rferes  with  th.'  proper  action  of  integrating  devices. 
For  measuring  boiling  water,  the  open  weir  tank  is  not 
■OBsible,  a-  explained  above,  and  mus!  be  combined 
form  of  hotwell  in  which  the  water  can  be 
Id  under  the  back  pressure  corresponding  to 
ratine  Tin-  ha-  been  accomplished  in  the  Cochrane 
i  atet .  or  combined  open  feed-water  beater  and 
■water  meter,  made  by  the  Harrison  Safety  Boiler 
ork-.  of  Philadelphia.  In  this  apparatus  the  beating 
iy-.  over  which  the  water  flow-  through  an  atmosphere 

cxhau.-t    -team,  ale   inclosed    within   the   -aine   shell    "Ith 

quired  lor  the  operal  ion  of  a  V-notch  weir 
I  measuring   the   flow.     The  sedimentation  or  storage 

amber  ordmariU    included   in  an  open   led   water   heater 

■  u     still-water   or   approai  b    i  hamber    for   the 
ir,  ami  I  coal  ami  complication  of  the 

e  reduced  a- .  ompared  with  a  separate  metering  tank   in- 
illctl  in  connection  with  a  feed-water  beater.     By  venl 
I  the  vapor  -pace  above  the  water  in  the  metering  com- 


partment freely  to  the  vapor  -pace  of  the  heater,  a  pres- 
sure corresponding  to  the  temperature  is  maintained 
upon  the  water  throughout. 

A  float  in  the  outflow  chamber,  from  which  the  boiler- 
feed  pump  takes  its  supply,  controls  a  valve  in  the  cold- 
water  supply  pipe,  thus  admitting  automatically  the 
amount  of  water  required  in  addition  to  condensed  re- 
turns from  the  heating  system  or  other  sources,  to  make 
up  the  total  boiler-feed  supply.  The  cold  water  is  de- 
livered into  a  distributing  trough  in  the  top  of  the  heater, 
from  which  it  overflows  upon  the  usual  heating  trays, 
thence  falling  into  a  down-cast  chamber  and  passing  be- 
neath a  vertical  baffle  into  the  still-water  chamber  pro- 
vided to  insure  absolute  quiet  and  freedom  from  commo 
tion  in  the  water  as  it  flows  over  the  weir  notch.  From 
here  the  water  overflows  into  the  pump-supply  chamber, 
the  storage  capacity  of  which  is  useful  to  absorb  pulsa- 
tions in  the  rate  at  which  water  is  taken  by  the  pumps, 
or  at  which  it  is  delivered  to  the  heater  from  steam  traps, 
etc. 


A  Metering-Feed-Watee  Heatek  of  600,000  Li;,  peb 

Houb  Capacity  in  the  201st  St.  Plant  of  the 

New  York  Edison  t  !o. 

Two  very  large  metering  beaters  of  this  type  have  re- 
cently been  in-tailed  in  the  201s1  St.  plant  of  the  New 
^i  ork  Edison  Co.  One  of  these  is  shown  in  the  accom- 
panying cut.  The  discharge  of  the  condenser  air  pumps 
is  first,  received  in  a  metering  hotwell  located  on  the  tur- 
bine-]  m  floor,  from  which  it  is  divided  into  equal 

which  flow  to  two  Cochrane  metering  heaters  on  th.'  floor 

below.     The  si hotwell  also  receives  ami  divides,  but 

does    not    ter,    the   makeup   water.      The   hotwell    has   a 

total  capacity  of  1. •.'(in. nun  |h.  per  hr..  while  each  . 
metering  beaters,  which  are  -,,  installed  that  the  exhaust 
steam  supply  ami  water  are  distributed  equally,  have  a 
600,000  lb.   per  hr.     The   metering   hotwell 

measures    the    total    steam    consumption    of    the    turbines. 

and  b\  adding  the  readings  of  th,.  metering  heater-,  th,' 
total  boiler-feed   water  can  be  ascertained. 

Cochrane   metering  heaters  are  guaranl )   to  give  a 

total  result,  integrated  over  a  given  period  of  time,  which 

will    cheek   with    the   weight    of   water    ii-e.1,    within    M 

under  normal  conditions. 
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By  John   H.  Gregoky' 


SYNOPSIS — Describes  the  practice  of  u  hydraulic  and 
•sanitary  engineering  office  in  making,  indexing  mid  filing 
engineering  amputations.  Rules  for  the  guidance  of  as- 
sistants are  included,  the  necessary  supplies  ore  described, 

th<  dealers  from  whom  they  may  In'  obtained  m-r 
given.  Tin-  loose-leaf  system  is  used,  with  the  Dewey 
Decimal  System  for  indexing  purposes.    The  author  first 

oyed  tin  system  in  1908  when  connected  with  the 
Filtration  Department  of  the  Commission  "u  Additional 
Water  Supply  of  Sen-  York  City.  The  rules  which  he 
then  prepared  were  subsequently  rewritten  and  amplified 
I,,,  the  engineering  bureau  of  the  Board  of  Water  Supply 
of  New   York  City.     'The  system   hen-  described  is  based 

■  original  mid  modified  rules  just  mentioned  and  on 
the  practice  of  the  author  during  the  past  ten  years. 

In  every  engineering  '.tine  computations  of  one  kind  or 
another  have  to  be  made.  In  some  cases  the  computa- 
tion- arc  made  in  bound  hooks  ami  in  others  on  loose- 
leaf  sheets  which  may  or  may  not  lie  held  in  loose-leaf 
For  those  who  adhere  to  the  method  of  using 
hound  hooks  this  article  will  he  of  little  interest  hut  for 
those  who  use  or  desire  to  use  a  loose-leaf  system  it  may 
offer  -Mm.    suggestions  worthy  of  consideration. 

.Many  computations  made  in  connection  with  a  given 
of  work  have  hut  little  value  after  they  have  served 
the  purpose  for  which  they  were  made.  There  are  fre- 
quently some  computations,  however,  which  arc  of  suf- 
ficieni  value  to  warrani  preserving  carefully  for  use  in 
connection  with  other  pieces  of  work.  Such  computa- 
tion-, to  he  of  value,  musi  he  readily  accessible.  It  is 
the  purpose  of  this  artii  le  to  describe  a  system  not  only 
for  indexing  and  filing  such  computations  so  thai  ihej 
can  be  quickly  and  easily  referred  to  but  also  for  inde: 
ing  and  filing  those  computations  which  have  served  their 
period  of  usefulness  and  which  are  preserved  simply  for 
purposes. 

The  system  was  worked  out  1>\  the  writer  for  use  in 
the  office  of  the  firm  of  which  he  is  a  member  and  since 
its  ado  eai      igo  ha     ;i  en  excellent   sat- 

isfaction.    The  system   will   be  besi    understood   h\    firsl 
ning  the  accompanying   reproduction    (Fig.    I)    of 
the  computation  sheets,  then  studying  the  rules 
which  i  ed    in    making  and    filing  computations 

and  finally  reading  the  discus  ioi mediately  folio 

in  which  the  materials  used  are  de  ci  ibi  d    md  comments 

-tem. 

I;*  ii      ro    Bi    Observed   in    Maki sq    ind    I-'ii.i no 

COMF1   r  I  i 
IMPUT  VTION   SHEETS 
D     ■   i  •      rzi        HEE1       TO   BE   1      BD      Ml    •  ompute 

tandard     i| 

bj    ii    In.   high   and   ha 

dei oh 

•   ■  m      h  Ii  h   >  i"    pi  Inl   d   hi  tdlngs  have 
th   n   to  bi    Foldi  'i     o  a     to  bi 

■     


exactly  s1?   in.  wid<    and  still  leave  free,  on  the  left-hand  ed 
of  the  first  sheet,  a  margin    '■:,    in.  wide  for  punching-  and  filii 

YELLOW  SHEETS — The  yellow  computation  sheets  are 
be  used  for  computations,  copies  of  which  would  probal 
never  be  desired  or  referred  to  in  connection  with  some  otl 
piece  of  work.  The  light-weight  yellow  sheets  are  to  be  us 
for  miscellaneous  detail  work  and  the  heavy-weight  yell 
sheets  for  preliminary  summaries  or  where  the  heavier  shi 
would    be   more   serviceable.  # 

WHITE    SHEETS — The    white    computation     sheets,      f| 
which    blueprint    copies    can    be    made,    must    be    used    for 
summaries   of  data,    summaries   of  estimates   of  cost,   etc.,   a 
in  general  for  all  computations,  copies  of  which  are,  or  mi§ 
be,  desired. 

INDIVIDUAL  COMPUTATION  BOOKS— Each  assistant 
furnished  with  an  an  Individual  Computation  Book,  with 
name  marked  thereon,  for  holding  computation  sheets  del 
ered  to  him  and  on  which  he  may  be  working.  During  1 
day  while  computations  are  being'  made  or  checked  the  she< 
may.  for  convenience,  be  removed  from  the  book,  but  at  nig 
all  sheets  containing  computations  must  be  returned  to  t 
book  and  fastened  in.  Avoid,  as  far  as  possible,  having  co 
putation    sheets    lying   around    loose. 

HANDLING  SHEETS — Computation  sheets  must  be  har 
led    with    care    at    all    times    so    as    to    avoid    damaging    the 
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Whi  n   Fastened   In   thi    1 ka  espei  lal   palna  must    b 

inn  the  sheets  carefullj  bo  a  to  prevent  tearing  them  at  t 
punched  holes,  Keep  thi  sheeti  mooth  and  avoid  turfl 
ih«  in  by  means  of  the  thumb  and  forefinger. 

HEADING    COMPUTATION    SHEETS 

Befon    bi     Ini work   on  a   c putation  sheet   all  of  t 

blank  headings  at  the  top  of  the  sheet,  except  thai  sntfl 
"Cheoked   By,"  should  be  filled  In. 

DBCIM  m-    INDEX     Computations   are    filed    h 

wiiii   11   carefully   prepared    list    of   file    numbers,    called 
"Decimal    Inde*    to  Computations."     in   nn*  system   of 

muni"  1 1      1  ■    u  sd   to  d ti      ubjecti     ind  1  he  nature  0 

computat ij    1 1 puts  I I ilmllar  1 
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actei  are  grouped  together  and  are  much  more  readily  re- 
ferred to  than  if  filed  alphabetically  by  subjects.  The  decimal 
index  differs  from  the  usual  index  in  that  it  exists  before  the 
■natter  to  be  indexed  is  composed  and  thus  constitutes  a 
mold  into  which  the  matter  is  to  be  cast.  In  order  that  the 
Index  may  remain  a  true  one.  however,  it  is  necessary  that 
it  be  rigidly  followed  even  when  seemingly  strained.  Each 
assistant  will  be  furnished  with  a  copy  of  the  index  which 
should  be  carefully  studied  so  that  computations  may  be  made 
exactly    in   accordance   with    it. 

FILE  NO. — In  the  space  entitled  "File  No."  is  to  be  in- 
serted the  file  number,  taken  from  the  decimal  index,  corres- 
ponding to  the  subject  to  which  the  computations  relate.  If 
the  list  of  file  numbers  seems  inadequate  the  attention  of  the 
Office  Engineer  should  be  called  to  the  matter  at  once  so  that 
the    necessary    additions    can    be    made. 

SUBJECT — In  the  space  entitled  "Subject"  is  to  be  in- 
serted  the  classified  subjec*  corresponding  to  the  file  num- 
ber, followed  by  a  subheading  and  an  explanatory  statement. 
giving  briefly  and  clearly  the  nature  of  the  computations  con- 
tained  on   the  sheet. 

DATE — In  the  space  entitled  "Date"  is  to  be  inserted  the 
date  on  which  the  computations  were  made  or  begun.  In 
writing  the  date  the  month  is  to  be  indicated  by  the  first 
three  letters  of  its  name  and  not  by  a  figure  or  figures. 

ACC.  NO. — In  the  space  entitled  "Ace.  No."  is  inserted  the 
accession  number  of  the  sheet.  Two  sets  of  accession  num- 
bers are  used,  one  set  for  the  yellow  sheets  and  an- 
other set  for  the  white  sheets.  The  accession  numbers 
for  the  yellow  sheets  begin  with  "1"  and  those  for 
tbe  white  sheets  with  "01."  In  each  set  of.  sheets  the 
accession  numbers  run  consecutively  beginning  with  the 
numbers  "1"  and  "01"  just  stated.  Thus  the  accession  num- 
bers for  the  yellow  sheets  are  1.  2.  3.  4,  etc.,  and  those 
for  the  white  sheets  01,  02.  03,  04.  etc.  It  should  be  noted 
that  the  first  figure  of  the  accession  number  on  each  white 
Si  —  i  is  0.  Accession  numbers  are  never  duplicated.  Compu- 
tation sheets  must  not  be  used  unless  the  accession  numbers 
have  been   markd   thereon. 

WORK — In  the  space  entitled  "Work"  is  to  be  inserted  the 
name  of  the  work  to  which  the  computations  on  r  1  i*r-  sheet 
relate.  In  general,  work  will  be  designated  by  the  name  of 
the  place  in  which  the  same  is  located.  In  this  same  space, 
immediately  following  the  name  of  the  work,  is  to  be  in- 
serted, in  a  parenthesis.  un<-  or  more  explanatory  words  to  in- 
dicate briefly  the  character  of  the  work,  as  for  example.  Wa- 
ter. Sewage  or  Refuse.  If.  however,  the  computations  are 
made  in  the  course  of  general  office  work  the  words  "Office 
Work"   only  are  to  be   inserted 

MADE  IN  CONNECTION  WITH— In  the  space  entitled 
"Made  in  Connection  With"  arc  to  be  inserted  one  or  more 
explanatory  words  to  indicate  the  relation  which  the  compu- 
tations bear  to  the  work  in  question,  as,  for  example.  Report, 
Drawings,  Specifications.  Etc.  If  the  computations  are  made 
in  the  course  of  general  office  work  the  space  is  to  be  left 
blank  or  such  word  or  words  inserted  as  the  Office  Engineer 
will    designate. 

COMPUTED  BY — In  the  space  entitled  "Computed  By"  are 
to  be  inserted  the  initials  of  the  person  making  the  computa- 
tions,   the    initials   to   be   written    by    the   person    himself. 

CHECKED  BY — In  the  space  entitled  "Checked  By"  are 
to  be  inserted  the  initials  of  the  person  checking  the  compu- 
tations, the  initials  to  be  written  by  the  perron  himself. 

FROM  AND  TO — If  only  one  sheet  is  required  to  complete 
the  computations  on  a  given  subject  the  spaces  entitled 
"From"  and  "To"  ate  to  bi  li  it  blank.  If  more  than  one 
Sheet  is  required  the  space  entitled  "From"  on  the  first  sheet 
is  to  be  left  blank,  but  in  the  space  entitled  "To"  is  to  be 
inserted  the  accession  number  of  the  sheet  on  which  the 
computations  are  continued.  On  the  second  sheet,  in  the  space 
entitled  "From."  is  to  be  inserted  tin-  accession  number  of  the 
sbeet  from  which  the  computations  were  continued.  If  the 
computations  are  completed  on  the  second  sheet  the  space 
entitled  "To"  on  this  sheet  is  to  be  left  blank.  If  an  addi- 
tional Slleet  Or  Site,  ts  a)' o,h  |  t|H-  spue,  s  enlllleil  respec- 
tively "To"  and  "From"  ar<  to  !>•  tilled  in.  as  above  described, 
until  the  set  of  sheets  is  completed. 

It    Should    be    noted     that    on    the    first    sheet    of    a    series    .if 

si is    required    to   complete   a    given    computation    thi     i 

•  muled   "From"   is   to   be   I, -ft    blank,   while   on    the   last   Bheet 

Of     the     Sel'ieS      tile     ,s|,aee     entitle, |      "Til"     is     til     be      left      lllallk.  It      is 

of  especial    Importance   that    the   spaces   entitled   "From"   and 

'"         hOUld    !"■    properlj     tilled    in    so    that,    in    ease    the    sheets 

become  disarranged,  thej  can  he  quickly  and  easily  rear- 
pi  i  i n  pi i   order. 

WRITTEN    AND    LETTERED    HEADINGS— On    the    yellow 

ill         ink    headings   are    to    I"     till,-, I    in    by    writing       On 

the    white    sheets    all    blank    headngs,    except    thus.-    entitled 

^Computed    By"   and    "Checked    B        wi     in    be   Riled    in    with 


vertical    lettering',    with    capitals    or    with    capitals    and    small 
letters    as    indicated    below: 


Subject 


Capitals 
MAIN  st  BJECT 


Capitals  and  Small  Letters 
Sub-Heading  and  Explanatory 

Statement 
Name  oi  Month 
Explanatory  Word  "•   Words 
Explanatory  Word  or  Words 


Dab- 
Work  NAME  OF  WORK 
Made  in  Connection  With 

MAKING    COMPUTATIONS 

COMPUTATIONS  TO  BE  MADE  WITH  INK.— All  original 
computations  must  be  made  with  Waterman's  Jet  Black  Ink. 
Do  not  use  a  blotter  on  fresh  ink;  allow  the  ink  to  dry  so 
that  it  will  become  as  dark  as  possible.  Assistants  are  ex- 
pected to  provide  themselves  with  fountain  pens  for  use.  in 
making    computations. 

.MARGIN — A  margin,  "j  in  wide,  on  the  left-hand  edge  ,,f 
each    sheet   must    be    left    blank. 

ONE  SIDE  ONLY  OF  SHEET  TO  BE  USED— Computation  ■ 
must    be   made   on    one   side   of  the   sheet   only. 

INDIVIDUAL  COMPUTATIONS— When,  as  is  often  the 
case,  a  number  of  computations  of  various  kinds  are  neces- 
sary in  order  to  solve  a  comprehensive  problem  the  individual 
computations  should  be  general  in  their  application  and  eli  - 
mentary  as  far  as  possible  so  that  the  individual  computa- 
tions may  be  useful  in  solving  other  problems.  The  individ- 
ual computations  should,  as  far  as  the  general  scheme  of 
making  computations  will  allow,  be  made  on  separate  sheets. 
and  the  results  only  collected  and  used  in  solving  the  specific 
problem    in    hand. 

EXPLANATORY  NOTES— Sufficient  explanatory  notes 
should  be  inserted  to  make  each  computation  perfectly  clear 
and  whenever  data  are  taken  from  another  sheet  its  file  num- 
ber and  accession  number  should  be  given.  The  file  num- 
ber and  accession  number  of  the  sheet  referred  to  should  pref- 
erably be  expressed  in  the  form  of  a  fraction  with  the  file 
number  as  the  numerator  and  the  accession  number  as  the 
denominator    and    the    whole    inclosed    in    a    ring,    as,    for    ex- 


imple. 


62S.16 


If   space    will    not 


I  el' I 


it    of   thus   expressing 


should  be  inclosed  in 
brackets  with  a  dash  betwen  tin-  file  number  and  the  acces- 
sion number,  thus.  [62S.lfi — 0321].  A  summary  of  the  prin- 
cipal results  of  a  computation  should  be  made  when  it  is  evi- 
dent that  such  a  summary  would  be  convenient  for  reference. 
If  a  drawing  is  used  in  connection  with  a  computation,  or  if 
a  reference  to  one  is  desirable,  the  number  of  the  drawing 
should    be  given. 

ACCURACY — Be  accurate,  systematic  and  neat.  Do  not 
waste  time  on  unnecessary  refinement.  Do  not  use  more 
decimals  than  the  accuracy  of  the  data  warrants  or  th  eneces- 
sities  of  the  result   make  advisable. 

COMPUTING — Use  slide-rules,  computing  machines,  loga- 
rithms and  diagrams  whenever  their  'use  will  economize  time 
and  secure  sufficient  accuracy.  Assistants  are  expected  to 
provide  themselves  with  small  slide-rules,  but  more  expen- 
sive computing  devices  will  be  furnished  whenever  adequate 
economy    will    result. 

CHECKING — Checking,  especially  of  important  computa- 
tions, must  be  dene  independently.  Simply  going  over  the 
figures  made  by  another  is  not  checking.  Errors  in  data, 
methods,  deductions  or  judgment  must  be  detected,  as  well 
as   errors   in    mathematics. 

TABULAR  FORM— Make  it  a  rule  to  use  a  tabular  form 
ii'i  computations  whenever  possible.  A  little  preliminary 
thought  will  usually  show  a  suitable  method  of  tabulation. 
By  using  a  tabular  form  the  computations  will  be  made 
quicker,  will  probably  be  more  correct  and  will  In-  much 
easier  to  refer  to.  as  well  as  enabling  additions  to  be  made  to 
widen  the  scope  of  the  results.  Mathematical  work  which 
can  be  done  by  slide-rule  or  computing  machine  should  be 
left  "li  tin-  sheets  as  the  tabulation  will  indicate  the  process 
fnl  In  wed. 

BREVITY— Be  brief.  r>.  judiciouslj  abbreviations  which 
an-  sufficiently  self-evident.  Do  not  repeat  unnecessarily. 
Do    not    waste    time    stating    matters    of    common     knowledge 

such    as   the  value   of    it  and    what    it      means.    ..,    ,i,,;  ,,  ,   | 

1 "bis    which    can    be    readily    found    in    text-books. 

ERRORS  If  :m  errot  is  made  on  one  of  the  white  com- 
putation sheets  and  is  discovered  by  the  person  making  the 
same  before  the  sheet  has  been  turned  over  to  another  per- 
son to  be  checked  it  should  I.,-  rectified  bj  using  an  ink  erad- 
Icator  if  it  is  possible  to  do  so  without  damaging  the  sheet 
or  without   expending  a  greal   amount  of  time  in   making    thi 

correction.       If    the    error    is    mad,-    on    a    yellow    slleet     the    ink 

eradlcatoi  may  be  used  if  by  its  us.-  .-,  saving  in  time  will 
result  if.  however,  ti rror  is  found  when  the  sheet  is  be- 
ing cheek.-, i.  ,,,-  at  a  |ater  ,i.,  ..  the  original  figures  must  not 
be   erased    or   removed    with   an    ink    eradlcator,    bu 

lection    made   with    Waterman's   ted   ink   and    the   office   engineer 
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notified    at    once    so    that    the   mistake   can    Ik-    rectified    in    all 
places  affected. 

S1TERSEDED  SHEETS — Under  no  condition  is  a  compu- 
tation sheet  to  be  destroyed.  If.  for  any  reason,  a  sheel  be 
comes  useless  the  prefix  "X,"  meaning  superseded,  is  tn  be 
inserted  in  front  of  the  file  number  on  the  sheet  and  the 
word  "SUPERSEDED"  then  stamped  in  red  across  the  face 
of    the    sheet. 

SHEETS  TO  BE  TURNED  IN — In  general,  at  the  end  of 
each  week,  and  more  frequently  it  circumstances  warrant, 
computation  sheets  which  have  been  completed  and  checked, 
as  well  as  superseded  sheets,  are  to  be  turned  into  the  Office 
Engineer  for  filing. 

PILING    OF    COMPUTATION    SHEETS 
FILING  OF  SHEETS — All  computation   sheets   will   be   filed 
under  the  direction   of  the  Office   Engineer. 

CURRENT  COMPUTATION  BOOKS — Computation  sheets, 
as  soon  as  turned  in,  are  filed  temporarily,  until  the  comple- 
tion of  the  work  to  which  they  relate,  in  the  Current  ('.im- 
putation Books.  In  these  books  the  sheets  are  to  be  filed 
alphabetically  under  the  names  of  the  work  to  which  they 
relate  with  the  sheets  arranged  numerically  thereunder  by 
file    numbers. 

TRANSFER  OF  SHEETS  FROM  CURRENT  COMPUTA- 
TION BOOKS — When  a  piece  of  work  has  been  completed  and 
all  < >f  the  computation  sheets  relating  to  the  same  have  been 
turned  in  they  are  transferred  from  the  Current  Computation 
Books,  the  yellow  sheets  to  the  Closed  Data  File  and  the 
white  sheets  to  the  Reference  Data  Books  in  which  they  are 
filed  permanently.  Before  transferrins  these  sheets  from  the 
t  Computation  Books,  however,  the  File  Number  and 
Accession  Number  .>f  each  white  computation  sheet  must  be 
..a  a  sheet  of  plain  white  paper  of  the  same  size  as, 
and    punched    to    correspond    with,    the    standard    computation 

sheets,    the    sr t    being    headed    with    the    name   of   the    work 

and  with  the  words  "Computation   Sheets  Transferred   to  Ref- 

Data     Books."      This    sheet    must    then    be    transferred 

with    the    yellow   computation   sheets    to    the   Closed    data   File 

so  that,   should    ii    I"-   necessary  at  a   later  date   to  refer  to  the 

in    the   closed   Data    File,    reference    can   also    be 

made    to    the    white    computation    sheets    transferred     to    the 

li 

CLOSED    DATA    FILE— The    yellow    computation   sheets   re- 

eci     of    work,    when    removed    from    the    Cur- 

. mi, ni  a  i  inn    Bool        together  with  the  white  sheet   giving 

!    i    ace.    sion    numbers    of    the     white     computation 

i   to   thi     Ref ce    Data    Books,  a  re  filed   pei  - 

i       i  !.•     Closed    Data    File       The    sheets    must    be    ar- 

iiv    by    file    numbers,    must    be    bound    firmly 

[cGlll   fasteners  and  are  then   to  be  placed   in  a 

9xl2-li  eli  elopi  to   bi     marked   with    the 

and    with    tl ea  rs   in    which    t  he 

o   bi      o   loi  ited    thai    i(    will  be 
:.   i    left-hand    corner   when    the   envelope    is   filed    in 
:    li       Thi     envelopi  to  bi     Hied  a  Iphabel 

icallj  to  n  hull   i  li.    computat  Ions 

held   thi  em  elope   is   needed   foi 

a   gl>  i  v  lopi     i     to  be  marked  as  de- 

ll   above    and    also    with    two    HI"     numbers    giving     the 
limits   between    which    sheets   are   filed    therein 

SUPERSEDED    SHEE1        Superseded    si ts,    both    yellow 

and    ■.-.  d  in  1  hi    '  "i"'"  'i    Data    PI  [i     In    an    en 

elopi  ed         upei    eded    Shi  eti         Thi  i     to    be 

I-     ■ red     num ally    by 

■   i    there I rd 

i .  ■ 

REFERENCE      DATA      BOOKS     The      wh) tatior 

i    on  i    irrenl     '  atlon     Books    are 

Referenci     i     ta    Bool  Each   sheet 

to  be   fib  111    by    Its    fill     number,     I 

i .      iin        1 1 .  i .  i  i    i  i    .  1 1 .  i . .     than    two 

imbi        Lnd    third    alphabetli   ill; 

I     thi      heet  relati         Poi 

i  i     Hied 

i  .  .,i,i   ,,t  each    Refen  Dal 

"  IV  M.     '  IF      PILED      SHEETS     Computation 

led  ther  the  C I  Data    P thi 

lata  must     not     bi  mull  r 

■     ■  ■  .1     ultable   In 

M     I'EWA]        I      ED    ]        l    VIM  .  I   .'.    '» ■>-,     MM 

rieeta  8V2  in.  wide  by   I  I   in 
ot  on]     For  the  n  1    1    a 

■   ■   ■      I  I1.1l    lln        izc   lias 

opted  foi  bu  im      li  tier  papi  1 , 


When  it  is  desired  to  Bend  away  copies  of  estimates  or 
data  contained  on  the  while  computation  sheets,  blue- 
prints or  whiteprints  of  the  computation  sheets  arc  taken 
and  such  prints,  when  accompanying  a  letter,  preseni 
a  neater  appearance  than  if  of  a  size  different  from  thai 
of  thr  letter  paper.  Further,  most  papers  will  cut  to 
the  Ni/oxll-in.  size  without  waste. 

Yellow  Sheets — Two  kinds  of  yellow  computation 
sheets  are  used,  one  a  light-weight  paper  and  the  other 
.1  beavy  paper.  Fot  the  light-weight  sheets  a  good  quality 
smooth  yellow  block  paper  is  used,  the  printed  heading 
at  the  top  of  the  sheets  being  put  on  in  the  office  with  a 
rubber  stamp  using  a  quick-drying  black  ink.  The  sheets 
come  with  the  ordinary  standard  horizontal  ruling  and 
without  a  vertical  margin  line  on  the  left-hand  side. 

As  the  light-weight  yellow  sheets  an-  the  ones  used 
must  extensively  it  has  been  found  desirable  to  have 
them  blocked  to  order  with  the  sheets  held  simply  at 
the  bottom.  This  method  of  blocking  has  several  ad- 
vantages. One  is  that  the  printed  headings  at  the  top 
of  the  sheet  can  be  nmre  readily  stamped  on  than  if  the 
sheets  are  held  at  the  top.  Another  advantage  is  that  the 
heels  have-clean-cut  edges,  when  removed  from  the  block, 
not  only  at  the  top  and  on  the  right-hand  edge  but  also 
on  the  left-hand  edge  along  which  the  holes  are  punched, 
as  there  is  less  liability  for  the  hand  or  arm  to  damage 
.  the  sheets  while  working  on  them  if  they  are  held  at  the 
bottom  instead  of  being  free.  The  additional  cost  of  hav- 
ing the  sheets  thus  blocked  is  slight. 

For  the  heavy  sheet-  24-lb.  buff  National  Bank  Linen 
Ledger  paper  is  used.  The  heavy  sheets  are  quadrille 
ruled  and  the  headings  at  the  top  are  printed.  The 
heavy  sheets  are  not  blocked. 

White  Sheets — Any  first-class  medium-weight  white 
paper  will  serve  if  the  surface  is  such  as  to  take  ink  well. 

After  trying  a  number  of  papers  it  has  I a  found  that 

excellent  results  are  secured  with  16-lb.  ]  lain  bond  paper, 
Minerva  No.  1722,  manufactured  by  II.  LindenmeyT  & 
Sons.  Xew  York.  This  paper  has  no  watermark,  has 
sufficient  body  and  strength,  will  stand  the  use  of  an  ink 
eradicator  and  still  is  thin  enough  so  that  excellent  blue- 
prints van  he  obtained  Erom  it.  A  paper  with  a  water- 
mark can,  of  course,  be  u<fi\  Inn  one  without  a  water- 
mark is  preferable  as  blueprints  taken  from  such  paper 
are  not  only  easier  to  read  hut  present  a  better  appear- 
ance. 

Two  kinds  of  while  sheets  are  used,  one  quadrille-ruled 
similar  to  the  heavj  yellow  sheets  and  the  other  plain. 
Both  kinds  of  sheets,  have,  however,  the  standard  printed 
heading.  The  quadrille-ruled  sheets  are  those  most  fre- 
quently used  of  the  white  sheets  for  computations  bul  oc- 

nail]  a  plain  -heet  is  desired.    The  white  sheets  are 

not  blocked. 

from  time  to  time  data  of  much  value  are  received  01 
come  to  notice  in  one  waj  or  another  and  it  is  often  more 
convenienl  to  have  such  data  immediately  at  hand  than 
I.,  have  to  look  them  up  in  letter  files,  books  or  back 
numbers  of  the  engineering  papers,  when  wanted.  When 
this  is  the  case  Buch  data  are  copied  with  a  typewriter  on 
the  h  li  1  ti-  .  omputation  sheets,  Si  rid  l\  speaking,  Buch 
data  are  m ii  computations  bid  are  of  sufficieni  value  to 
waiianl  filing  iii  the  Reference  Data  Hooks. 

Quadrille  Ruling     On  the  white  %] ts  and  on  the 

heavy  yellow  sheets  which  have  quadrille  ruling  the  lines 
in     pai  ed  five  to  the  inch,  both  vertically  and  horizon- 
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tally,  with  every   fifth   line  heavy.     The  ruling  is  done 

with  a  light-blue  ink,  and  one  winch  is  not  attacked  by 
an  ink  eradicator  is  preferable:  Black  and  orange-col- 
ored inks  have  also  been  tried  but  the  light-blue  ink  has 
been  found  to  be  the  most  satisfactory.  The  light-blue 
ruling  is  much  easier  on  the  eyes  than  black  or  orange 
ruling  and  gives  bu1  faint  white  lines  on  blueprints  taken 
from  sheets  thus  ruled,  a  feature  generally  desired.  In 
some  eases,  of  course,  it  would  be  desirable  to  have  the 
ruling  somewhat  prominent  and  give  good  white  lines  on 
the  blueprint  but  in  by  far  the  greatest  number  of  eases 
it  is  desirable  not  to  have  the  ruling  prominent  or  to  give 
more  than  faint  white  lines  on  the  blueprint. 

Punching — All  computation  sheets,  both  yellow  and 
white,  are  punched  with  live  holes  in  the  left-hand  mar- 
gin, the  spacing  being  that  shown  in  the  accompanying 
cut.  Sheets  punched  with  the  spacing  shown  will  tit  not 
only  the  three  rings  in  the  I.  P.  Binder  but  also  th< 
five  posts  in  the  Moore  Binder,  used  respectively  for  the 
Computation  Books  and  for  the  Reference  Data  Books. 

The  sheets  are  punched  in  the  office  as  it  has  been 
found  difficult  to  always  secure  accurate  work  otherwise. 
It  is  essential,  especially  for  filing  the  white  sheets  in  the 
Reference  Data  Hooks,  that  the  sheets  be  punched  accu- 
rately. The  wdiite  sheets  and  the  heavy  yellow  sheets  are 
punched  as  soon  as  they  are  received  at  the  office  and  the 
light-weight  yellow  sheets  after  they  have  been  used  and 
removed  from  the  blocks. 

Several  punches  are  on  the  market  but  of  the  less  ex- 
pensive ones  that  which  has  been  found  to  serve  the  pur- 
pose well  and  to  punch  all  five  holes  at  one  time  is  the 
Anihart  punch,  made  by  the  Barrett  Bindery  Co.,  Chi- 
cago. This  punch,  as  ordinarily  furnished,  is  adjustable 
to  a  certain  extent  but  the  adjustments  are  not  such  as 
to  punch  the  five  holes  to  fit  the  I.  P.  and  Moore  Bind- 
ers. At  a  slight  additional  cost,  however,  the  punch  can 
be  arranged  so  as  to  punch  the  five  holes  at  the  spacing 
desired  and  at  the  proper  location  on  the  sheet.  Much 
time  and  annoyance  will  be  saved  by  securing  a  good 
punch  that  will  do  the  work  accurately. 

Accession  Numbebs — The  accession  numbers  are 
stamped  on  both  the  yellow  and  white  sheets  with  a  num- 
bering machine,  using  black  ink.  The  work  is  all  done 
h\  one  assistant  whose  duty  it  is  to  keep  on  hand  a  stock 
of  computation  sheets,  both  yellow  and  white,  with  the 
accession  numbers  marked  thereon.  This  has  been  found 
uecessary  in  order  to  prevent  the  duplication  of  accession 
numbers  and  uncertainty  as  to  the  next  consecutive  ac- 
cession  number. 

Ink — All  work  on  the  computation  sheets  is  dune  with 
ink.  On  the  yellow  sheets,  from  which  blueprints  are  not 
desired,  any  good  ink.  suiting  the  taste  of  the  person 
using  the  same,  can.  of  course,  be  used.  On  the  white 
sheets,  however,  if  blueprints  are  to  be  obtained  from 
them,  it  is  necessary  to  use  a  good  quality  of  black  ink 
which  will  give  white  lines  when  blueprints  are  taken 
from  the  sheets.  Most  of  the  ordinary  writing  inks  on 
the  market  will  not  give  satisfactory  results.  Of  those 
which  will,  anion-  the  best  is  Waterman's  Jet  Black  Ink, 
made  by  L.  E.  Waterman  &  Co.,  New  York.  In  addition 
to  giving  white  lines  on  a  blueprini  the  ink  flows  well  in 
a  fountain  pen  and  also  ran  be  removed  by  an  ink  eradi- 
cator, a  feature  which  is  of  value  if  H  is  desired  to  keep 
the  computai  ion  si te  ae  neai  as  possible. 

Computation    Books— For  the   Individual   Computa- 


tion Hooks  and  Current  Computation  Hooks  in  which  the 

sheets  are  held  until  they  arc  permanently  Bled  eithe]  in 
the  Reference  Data  Books  or  in  the  Closed  Data  File, 
the  No.  70]  canvas-covered  I.  P.  Ring  Hinders  for  hold- 
ing syL.\ll-in.  sheets,  made  by  the  Irving  Pitt  Manu- 
facturing Co.,  Kansas  City,  Mo.,  are  used.  These  bind- 
ers have  three  rings  tor  holding  the  sheets,  are  quickly 
"pencil  and  closed,  and  have  been  found  to  give  the  best 
service  for  the  temporary  holding  and  tiling  of  sheets. 

Each  Individual  Computation  Book  is  so  marked  on 
the  back,  and  in  addition  is  added,  on  a  label,  the  name 
Of  the  person  to  whom  the  hook  has  been  assigned. 

Each  Current  Computation  Hook  is  also  marked  mi  the 
back,  and  on  the  label  are  given  the  names  of  the  pieces 
of  work,  relating  to  which  computation  sheets  are  to  be 
filed  therein.  Blank  sheets  carrying  index  tabs  with  the 
names  of  the  different  pieces  of  work  marked  thereon 
are  inserted  in  these  hooks  to  facilitate  the  temporary 
filing  of  and  reference  to  the  computation  sheets. 

Where  a  large  number  of  computation  sheets  are  used 
ill  connection  with  a  certain  piece  of  work  one  of  the 
Current  Computation  Books  is  given  up  solely  to  this 
particular  piece  of  work,  the  book  being  so  marked  on 
the  hack,  and  it  often  happens  that  more  than  one  Cur- 
rent Computation  Hook  is  needed  to  hold  all  of  the 
sheets. 

As  the  Current  Computation  Hooks  are  used  over  and 
over  again  for  different  pieces  of  work  it  is  obvious  that 
the  labels  on  the  backs  of  the  1 ks,  designating  the  tem- 
porary filing  places  for  current  computation  sheets,  must 
have  additions  made  to  them  as  new  pieces  of  work  come 
up  or  must,  be  replaced  with  new  labels.  The  time  re- 
quired, however,  to  keep  the  labels  uptodate  or  to  re- 
place them  with  new  labels  is  negligible. 

Reference  Data  Hooks — For  the  Reference  Data 
Books,  in  which  the  white  sheets  are  filed  permanently, 
Moore  Loose-Leaf  Hinders.  No.  179,679,  made  by  the 
John  C.  Moore  Corporation,  Rochester,  X.  Y.,  are  used. 
These  hinders,  which  are  of  special  size  and  which  are 
made  to  hold  8%xll-in.  sheets,  are  3  in.  thick  and  are 
made  up  with  cloth  sides  and  leather  backs  and  corners. 
On  the  back  of  each  binder  is  lettered,  with  reasonably 
large  letters,  the  words  •'Reference  Data  Book."  Im- 
mediately below  the  lettering  a  label  is  added  on  which 
two  tile  numbers  are  marked  giving  the  limits  between 
which  sheets  are  to  be  filed  in  that  book. 

The  Moore  binders  are  fitted  with  (ixc  posts  for  holding 
the  sheets.  The  two  outer  posts  and  the  middle  post  are 
fixed  (irmly  to  the  rear  cover  of  the  hinder,  while  the 
other  two  posts  are  attached  to  a  removable  cross-bar. 
The  three  fixed  posts  are  spaced  to  correspond  exactly 
with  the  spacing  of  the  three  rings  ,,f  the  No.  701  I.  P. 
Binder  so  that  the  sheets  will  be  interchangeable  between 
the  two  sets  of  hinders. 

In  order  to  file  a  sheet  in  its  proper  location  in  one  of 
the  Reference  Data  Books  it  is  necessary  to  remove  the 
cross-bar,  holding  the  two  fixed  posts,  together  with  all 
(he  sheets  beginning  at  the  front  of  the  hook  and  extend- 
ing down  (o  the  point  at  which  the  new  sheet  is  to  be 
filed.  In  order  to  prevenl  damaging  (he  sheets  which 
have  (o  be  removed  in  order  to  lile  a  new  sheet,  aiul  al-o 
ill  order  to  facilitate  the  operation.  i(  ha-  been  found  ad- 
visable (o  firsl  slip  iii  a  piece  of  medium-weight  press- 
hoard  at  (he  bottom  of  (he  slack  of  sheets  which  must 
he  lifted  out  of  the  hinder  and  lo  lift  the  sheets  out  with 
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the  pressboard  at  the  bottom.  The  pressboard  is  cut  the 
same  size  as  the  computation  sheets  and  has  five  holes 
slotted  out  to  the  edge  on  one  of  the  long  sides,  the 
slotted  holes  being  spaced  so  as  to  fit  around  the  five 
posts.  Further,  the  pressboard  facilitates  the  replacing 
of  the  sheets  in  the  binder  as  it  gives  a  more  or  less  stiff 
stack  of  sheets  to  handle,  and  also  prevents  the  damaging 
of  the  holes  in  the  sheets  as  the  sheets  are  being  replaced 
on  the  fixed  posts. 

Blank  sheets  carrying  index  tabs  with  different  file 
numbers  marked  thereon  are  inserted  in  the  Reference 
Data  Books  not  only  to  facilitate  the  filing  of,  but  future 
reference  to,  the  computation  sheets. 

As  the  Reference  Data  Books  fill  up  but  gradually  with 
computation  sheets  it  has  been  found  advisable  to  keep 
the  books  fairly  well  filled  up  by  inserting  sheets  of  paper 
at  the  back  of  each  book.  The  advertising  pages  or  cov- 
ers of  tin'  engineering  papers,  cut  to  the  right  size  and 
punched,  serve  this  purpose  well.  These  sheets  arc  re- 
moved from  time  to  time  as  occasion  demands,  to  make 
room  for  the  filing  of  the  computation  sheets. 

Closed  Data  File — For  the  Closed  Data  File,  in 
which  the  yellow  sheets  are  permanently  filed  away.  Ver- 
tical File  Transfer  Gases,  No.  AL6  10%  in.  high,  6  in. 
wide  and  12%  in.  deep,  outside  measurements,  made  by 
the  Macey-Dohme  Co.,  Xew  York,  are  used.  A  filing  cab- 
inet can.  .,]'  course,  be  used  but  in  general  the  transfer 
will  probably  be  found  the  most  satisfactory  for 
the  reason  that  the  sheets  filed  in  them  have  served 
their  purpose  and  are  being  retained  mainly  for  refer- 
in  case  qiiestion  should  arise,  the  answer-  to 
which  would  have  to  be  secured  from  an  examination 
of  the  sheets  filed  away.  The  Closed  Data  File  serves 
practically  the  same  purpose  a-  the  transfer  cases  used 
i j i  connection  with  a  vertical  filing  system.  The  en- 
velopes used  for  holding  the  computation  sheets  of  the 
separate  pieces  of  work  are  Dennison's  Manila  Clasp 
Envelope,  No.  90,  9x12  in.,  made  by  the  Dennison  Manu- 
facturing Co.,  New  York. 

Comments  on  the  Use  of   rut:  System 

The   loose-leaf   system    for  computations    is   not   new; 
in   fact,  it   has  been   in    use   for  many  years.     Different 
methods  of  indexing  the  sheets  have   been   used   but  as 
far  as  the  writer  is  aware  the  firs!  use  of  both  file  num- 
bers and  accession  cumbers  for  indexing  loose-leaf  cona- 
tion sheets  was  by  the  Fill  ration  Department  of  the 
Commission  on  Additional   Water  Supply  of  New   York 
City,  in  1903.     The  writer  suggested  its  use  and  al  thai 
time  prepared  a  set  of  rules  which  were  observed  in  mak- 
i:  .     Each  assistant  in  Hie  department  was 
lied   with  an   individual   computation   book   and  all 
eomputal  ioi  oon  a    i  ompleted  were  filed  in  a    el  o1 

books  called  Reference  Computation  Books.     No  attempt 
made    lo    file    the    more    \aluablc    com  on  I  a  I  ions    in    a 
lie  (ill',  in  fait,  for  the  work"  done  there,  il  wan  bet- 
all    in   one   file. 

Subsequently  when  I  Water  Supply  of  New 

ineering   bureau   adopted 

•  be  li  utal i ther  b  ith  the 

ion  uomiier    for  filing  compu- 
the  Filtration   I  h  pat  I 
i  n    Wlditional   Water 

il  'I     and     Were    embodied     ill    the 

ise  of  a  bj  i.uii  i 


in  that  bureau.  The  heading  on  the  computation  sheet 
was  also  modified  and  improved.  In  the  preparation  of 
the  rules  given  in  this  article  the  writer  has  made  use  of 
the  old  rules  prepared  for  the  Filtration  Department  of 
the  Commission  on  Additional  Water  Supply,  of  the  re- 
vised rules  used  by  the  engineering  bureau  of  the  Board 
of  Water  Supply,  and  of  rules  which  the  writer  himself 
has  gradually  compiled  during  the  last  ten  years. 

The  printed  blank  heading  shown  on  the  accompanying 
computation  sheet  (Fig.  1  ).  is  one  which  the  writer's  ex- 
perience has  shown  to  be  the  most  useful  for  the  class  of 
work  with  which  he  has  been  connected.  In  making  up 
this  heading  the  writer  combined  the  good  points  of  sim- 
ilar sheets  previously  used  by  him  with  one  or  two  desir- 
able features  from  computation  sheets  used  elsewhere 
and  with  which  lie  was  familiar.  To  meet  the  require- 
ments of  work  in  other  offices,  private  or  otherwise,  and 
for  special  classes  of  work,  as.  for  example,  making  cur- 
rent and  final  estimates,  the  heading  can,  no  doubt,  to 
advantage  be  modified,  but  nothing  has  yet  come  to  the 
writer's  attention  to  equal  the  combination  of  the  file 
number,  the  accession  number  and  the  name  of  the  work, 
together  with  provision  for  keeping  the  sheet  in  its 
proper  location  by  means  of  the  blank  spaces  entitled 
"From"  and  "To,"  for  indexing  and  filing  computations. 
The  blank  spaces  "From"  and  "To"  on  the  sheets  also 
afford  a  very  convenient  means  of  adding  one  or  more 
sheets  to  a  set  of  sheets  which  apparently  has  been  com- 
pleted. To  continue  the  set  it  is  only  necessary  to  prop- 
erly fill  in  the  blank  space  entitled  "To"  on  the  last  sheet 
of  the  set  and  the  blank  space  entitled  "From"  on  the 
new  sheet.  The  new  sheet  must,  of  course,  have  the  same 
file  number  as  the  other  sheets.  Again,  it  sometimes  hap- 
pens that  it  is  desirable  to  add  a  sheet  at  the  beginning 
of  a  set  as,  for  example,  a  summary  of  the  principal  as- 
sumptions used  in  the  computations.  This  is  done  sim- 
ilarly by  properly  filling  in  the  blank  spaces  entitled 
"From"  and  "To"  respectively,  on  the  first  sheet  of  the 
set  and  on  the  new  sheet. 

Of  greatest  importance  is  a  proper  index  or  list  of 
file  numbers.  The  success  or  failure  of  the  system  will 
depend  as  much  on  this  one  feature  as  on  any  other.  In 
an  office  confined  more  or  less  to  one  special  class  of 
work  a  decimal  index  can  often  to  advantage  be  made  up 
lo  lit  the  work  in  hand  but  in  a  large  office  or  in  a  pri- 
vate office,  where  of  necessity  work  covers  quite  a  wide 
range  of  subjects,  the  numbers  of  the  Dewey  decimal  sys- 
tem can  well  be  adopted.  During  the  last  ten  years  the 
writer  has  used  flic  Dewey  system  and  also  decimal  sys- 
tems  made  up  for  special  pieces  of  work  with  which  lie 
has  been  connected,  but  bis  experience  leads  him  to  con 
elude  licit  the  simplesl  and  quickest  method  of  making 
u|i  an   index  is  lo  adopt    the   Dewey  system  and  use  only 

such   numbers  of  this  Bystem   as  are  i led    for  the  work 

in  band.  While  the  Meuov  svslcm  is  by  no  means  per- 
fect, nevertheless,  its  adoption  will  be  the  mean-,  of  sav- 
ing  a  great  amount  of  time,  as  much  time  and  thought 
are  required  to  make  up  ;l  good  index. 

The  original  ystem  is  given  in  the  "Decimal  Classi- 
on  and  Relative  Cndex,"  by  Melvil  Dewey,  and  pub- 
lished by  the  Librarj  Bureau,  New  York.  Extension?  of 
the  system  have  been  published  in  two  bulletins  issued 
by  the  Dhiven  it]  of  [llinoi  .  Bulletin  No.  9,  "An  Exten 
ion  of  the  Dewey  Decimal  System  of  Classification  A.p 
plied  to  the  Engineering  Industries,"  by  L.  P.  Breckei 
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ridge  and  (..  A.  Goodenough,  and  Bulletin  Xo.  13,  "An 
Extension  of  the  Dewey  Decimal  System  of  Classification 
Applied  to  Architecture  and   Building,"  by  X.  Clifford 

Bicker.  The  two  bulletins  are  especially  valuable  to  en- 
gineers and  architects  and  can  be  purchased  I'm-  a  small 
sum. 

The  writer's  practice  has  been  to  first  select  sufficient 
numbers  from  the  Dewey  system  to  cover  only  immediate 
requirements.  Then,  as  occasion  demands  or  convenience 
permits,  these  numbers  are  subdivided,  if  necessary,  and 
additional  numbers  added.  The  file  numbers,  with  the 
subjects  corresponding,  are  typewritten  on  S^xll-in. 
paper  from  which  good  blueprints  can  be  obtained.  The 
paper  should  not  have  a  watermark  as  the  prints  taken 
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Lice.     Hydxated  lime. 

.165.16 

Sulphate  of  Iron. 

.165.17 

Soda  Ash. 

.165.18 

Ozone. 

.165.19 

Other  Chenicels. 

.165.191 

Liquid  Chlorine. 

.165.192 

bodlum  Thiosulphate. 

.165.2 

Chemical  Devices. 

.165.21 

Storage  Bins.     Storage  Hoppers. 

.165.22 

Conveying  Apparatus.      '.7ei£hing  Apparatus 

.165.23 

Dissolving  Tanks. 

.165.24 

Slafcing  Tanks.     Slaking  ilachinery. 

.165.25 

Solution  Tanks.   Stirring  Devices. 

.165.26 

Chemical  Piping. 

Steel.        Wrought  Iron.     Cast  Iron. 

Copper.     Brass.                   Composition. 

Bronze. 

Lead.          Lead  Lined.          Bubber. 

.165.27 

Chemical  Peed  Regulators. 

.165.28 

Grids.     Application  Devices. 

.165.29 

Other  Devices. 

.165.3 

Sterilization.     Disinfection.      (See  also  62S 

.52) 

.165.31 

Copper  Sulphate. 

.165.32 

Hypochlorite  of  Lime. 

.165.33 

Hypochlorite  of  Soda. 

.165.34 

Ozone. 

.165.35 

.165.36 

Liquid  Chlorine. 

.165.4 

Clarification. 

.165.41 

Sulphate  of  Alumina.     Alum 

.165.42 

Lime.     Rydrated  Lime. 

.165.43 

Lime   and   Iron. 

.165.5 

Softening. 

.165.51 

.165.52 

Soda  Ash. 

.165.53 

Lime  and  Soda  Ash. 

.165.6 

Hardening. 

.166.7 

Decarbonation.      (By  Aeration  628.164) 

.165.8 

Effeot  of  Chemically  Treated  tfater.    (See  ala 

o  628.153] 

628.165  J 

Fig.  2.    Decimal  Ixi>i:x  to  Computation  Shei :ts 

(The  original  sheet  was  S%xll  in.,  leaving  margins  .if  :, 
ill  on  the  left-hand  side  and  %  in.  on  the  top.  bottom  and 
ii"ht-hand  sides  which  are  not  represented  in  the  repro- 
duction.) 

from  it  are  constantly  referred  to.  One  of  the  sheets 
from  the  Decimal  Index  to  Computations  is  reproduced 
as  Fig.  2. 

In  making  up  an  index  it  will  be  found  advisable  no! 
to  make  it  too  elaborate  at  the  start.  In  general  it  is 
better  to  star!  with  a  few  cumbers  carefully  selected 
and  to  add  to  them  from  time  t..  tune  than  to  undertake 
to  try  and  make  the  index  complete  to  begin  with.  It  will 
sometimes  be  found  that  a  subjecl  can  be  classified  under 
two  or  more  numbers  given  in  the  Dewey  system.  In 
BUch  cases  it  is  well  to  consider  carefully  under  which 
number  the  subject  i-  besi  classified  and  then,  after  hav- 
1  'icd  the  number,  stick  to  that  number  regardless 

of  the   fact   that    it    would    he   po88lble   to   use  also  another 

number. 


A  relative  index  in  which  1  he  subject-  are  arranged  al- 
phabetically, with  the  file  inn i  -  

is  a  convenience,  especially  for  those  not  familiar  with  the 
decimal  index,  but  hardly  a  necessity.  One  soon  becomes 
so  accustomed  to  the  decimal  index  that  the  proper  file 
number  can  be  quickly  found  without  having  to  refer 
to  a  subject  index. 

For  some  reasons  a  somewhat  different  set  of  accession 
numbers  from  those  described  above,  beginning  n 
lively  with  1  and  01,  might  be  more  useful.  For  exam- 
ple, the  accession  numbers  on  sheets  used  in  the  year 
1913  would  be  131,  132,  133,  134,  etc.  on  the  yellow  sheets 
ami  0131,  0132,  ni:::i.  0134,  etc.,  en  the  white  sheets 
That  is.  the  first  two  figures  of  the  accession  numbers  on 
the  yellow  sheets  and  the  first  two  figures  following  the. 
0  of  the  accession  numbers  on  the  white  sheets  are  con- 
stant for  any  given  year  ami  indicate  the  year  in  which 
the  computations  were  made.  The  figures  following  the 
two  figures  just  mentioned,  indicating  the  year,  are  then 
really  the  accession  numbers.  With  the  beginning  of  a 
new  year  two  new  sets  of  accession  numbers  would  be  he- 
gun,  thus  for  the  year  1914  the  yellow  sheets  would  bear 
the  accession  numbers  141,  143,  11:3,  144,  etc.,  and  the 
white  sheets  the  numbers  0141,  0142,  0143,  0144,  etc 

If  it  is  desired  to  keep  the  number  of  figures  in  the 
accession  numbers  at  a  minimum,  the  figure  1  at  the  be- 
ginning of  the  accession  number  on  each  yellow  sheet 
and  also  the  figure  1  following  the  0  of  the  accession 
number  on  each  white  sheet  can  be  dropped.  The  acces- 
sion numbers  for  the  yellow  sheets  for  the  year  1913 
would  then  be  31,  32,"  33,  34,  etc.,  and  for 'the  white 
sheets  031,  032,  033,  034,  etc. 

If  either  of  the  methods  of  accessioning  the  sheets  just 
described  is  used  care  must  be  taken  toward  the  end  of 
the  year  to  see  that  the  stock  of  sheets  stamped  with  the 
accession  numbers  is  kept  at  a  minimum  so  that  at  the 
end  of  the  year  the  stamped  sheets  will  all  have  been 
used  up  and  none  left  over  which  would  bear  the  wrong 
accession  numbers  for  use  in  the  next  following  year 

It  may  appear  to  some  that  the  system  of  indexing  and 
filing  computations  just  described  is  somewhat  compli- 
cated. Experience,  however,  has  demonstrated  that  ju-t 
the  opposite  is  the  case.  Computations  are  really  made 
quicker  and  easier,  time  is  saved,  and  valuable  compu- 
tations which  are  of  service  on  more  than  one  piece  of 
work    can  be  quickly  referred  to. 


Imitation  for  Inlform  Highway  Laws— A  committee  of 
the  American  Highway  Association  composed  of  r.  T.  Col- 
grove,  President  of  the  Michigan  Good  Roads  Association: 
A.  X.  Johnson.  State  Highway  Engineer,  of  Illinois:  J.  E 
rennybacker,  Executive  Secretary  of  th.-  American  Highway 
Association,  and  A.  B.  Fletcher,  siat-  Highway  Engineer,  of 
California,  has  conferred  with  Frederick  E.  Wadhams,  chair- 
man of  a  special  committee  of  the  American  liar  Association, 
and  with  Charles  T.  Terry,  chairman  of  the  standing  commit- 
'''  of  ih.  Bai  Association  on  uniform  legislation,  for  the 
purpose  of  inaugurating  a  comprehensive  program  for  im- 
proving th.-  system  of  highway  management   in  all  the 

Certa  In  basic  principles  \\  ill  be  mi  enact- 
ment into  law  by  all  th.-  states,  such  as  ih,  establishment 
■  a"  non-partisan  boards  which  will  select  all  engineers  in  di- 
rect  charge  "f  i  oads  wil  h  a   \  lew    to   i  • \  ing   I  h 

officials   fi  Mm   politics      n    will  also   be   recommended   it. 

road   chiefs   be  selected    I 

fulness,   rather  than   anj    set    term   of  years       Aside   from   the 
principles,    the    legislators    of    the    dil  tea    will 

be  asked   to  evolve  from  a     ompilation   of  laws.  o>  be  under- 
bj     the    committee,    such    legislation     as     will     be     Iimsi 
adapted   to   the   n«»eds   of   their  own   state    with  an   eye   to  na- 
tion-wide  uniformity, 
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Valkaatiomi  of  tBue 


By  Otto  Hxfeland 


wers  of  Mannlhi^^ 
o 


SYNOPSIS — The  valuation  of  a  sewer  system,  the  con- 
struction of  which  was  begun  two  hundred  years  ago,  but 
most  of  which  has  been  built  since  1835,  is  here  described. 
The  system  employed  involved  <i  determination  of  orig- 
inal co«t  from  records  and  <■■  limates  and  of  depreciation 
by  means  of  curves  based  on  progressive  depreciation  as 
mined  by  careful  examination  of  a  considerabh 
mileage  of  sewers  and  by  the  experience  of  the  engineers 
unit  inspectors  of  Oie  Bureau  of  Sewers-.  II  was  con- 
i  that  the  physical  life  of  a  brick  sewer  in  Manhat- 
tan Borough  in  about  64  years.  The  total  rust  of  some 
JfSS  miles  o)  brick,  pipe  and  wood  sewers,  with  manholes 
and  in!,ii  basins,  figured  out  as  $28,880,000,  and  tlid 
pjresent  value  as  $18,665,000,  giving  an  average  depre- 
ess  than  22%.  This  valuation  takes-  no  ac- 
count < 


The  scwi  r  valuation  here  described  is  part  of  a  plan, 
formulated  by  the  accounting  officers  of  the  City  of  N"ew 
York,  to  set  up  a  capital  balance  sheet  which  would  show 
-  and  liabilities,  both  bonded  and  other- 
wise, offsel  by  its  property  real  and  personal,  in  the  same 
manner  as  that  of  a  railroad  or  industrial  corporation. 
The  value  of  sucli  an  account- 

Sned    tu   this 

balance  sheet,  bul   is  an  ob- 

aid    in   Igel    making 

and    in    the    control    of    the 
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old  City  of  New  York)  was  a  work  of  considerable  dif- 
ficulty. Sewers  pud  drains  had  existed  there  tor  more 
than  two  hundred  years.  As  early  as  May,  lG'.Mi.  the 
Common  Council  ordered  estimates  for  "a  common  seuer 
in  Broad  St."  and  a  month  later  it  was  reported  that: 

The  Comitee  doe  find  it  will  he  in  length  Eleaven  hundred 
And  fifty  eight  Coot,  And  due  compute  that  Every  foot  will 
Cost   fifteen    .Shillings.      [Probably    for   a   stone   box   drain    4    ft. 

square.] 

Sewers  were  built  as  needed  without  any  system  or 
order  until  lso.3,  when  a  law  came  into  operation  that 
required  the  riling  of  a  proper  plan  for  sewerage  dis- 
tricts. These  districts,  however,  were  largely  arbitrary 
subdivisions  of  the  map  of  the  old  city  and  it  was  imt 
until  several  years  later  that  a  serious  effort  was  made  to 
design  sewers  with  any  reference  to  the  work  that  was 
expected  of  them. 

With  such  an  inheritance,  the  engineers  of  a  later 
period  often  found  difficulty  in  making  needed  extensions 
without  rebuilding  large  sections,  and  were  compelled 
to  build  sewers  that  would  not  have  been  included  in  a 
properly  designed  sewerage  system.  This  will  account 
for  many  of  the  apparenl  inconsistencies  disclosed  by  ;i 
i  |i  ise  study  of  the  sewer  sizes. 


AGE    in   YEARS 


/ 

on 

88 

Ii 

SO 

^ 

1 

72 

64 

c 

1  /§ 

*? 

t 

c 

IS 

i 

1 

1 

[S3  / 

4 

if   a 

f- 

g           3 

\ 

n4 

1 

O  40 

x 

i     3 

a 

X       « 

A    i 

{■ 

a 

%     s 

8 

sL 

1    ; 

> 

1 

J^ 

0 

Fin.   I, 
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date    of    construction 
Fig.  ■:. 


Fig      l    \\i> 


Diagrams  Used  in  Estimating    Depreciation 
ii  i    Si  wehs  I  in:  in  Age,  M  \\  ii  \ tt  \n 
Bon ii     \  i  h    Vouk  City 

Tn   determine   the  cosl    and    presenf    value  of  alioul    500 
miles  of     hi  Ii   -ewer--  \\  a  -  the  prolilein.      \o  records  ex 
isted  of  the  cosl  of  the  earlier  sewers,  and  it  was  nol  until 
■    i  .ii  I     fifth     i  hal    i   ■  •  ii i'l''  w  a-   found   in  old  reports. 

Sewers  lir.-t  began  to  increase  rapidly  al I  l s : ; r» ,  1ml  the 

("I    labor  and    material   did   nol    vary  materialh 

i    the   early    fifties,   nor   were   the  overhead 

i  barge    i Ii  d i fferenl . 


January  8,  1914 
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The  work  committed  to  the  writer  was  to  fix  the  "pres- 

l lent  value"  (Dee.  31,  1913)  of  the  sewers  in  the  Borough 
of  Manhattan  so  that  it  could  be  used  as  one  of  the  as- 
sets in  the  proposed  balance  sheet.  For  this  it  was  neces- 
sary to   find   the  original   cost,  the  deterioration  due  to 

lage  and  other  causes,  and  the  resultant  depreciation. 
This  deterioration  could,  of  course,  have  been  best  de- 
termined   by    a    systematic    detailed    examination    of   the 

■  whole  500  miles,  but  the  time  allowed  as  well  as  the 
money  available  for  the  work  made  such  an  undertaking 
out  of  the  question.     It  was,  therefore,  necessary  to  Hud 

:a  cheaper  and  quicker  method.  A  search  of  the  litera- 
ture on  the  subject  yielded  no  help,  so  that  it  was  neces- 
sary to  devise  a  plan  that  was  practical  under  the  condi- 
tions imposed  and  that  could  be  defended  among  engi- 
neers and  accountants  as  a  consistent  and  trustworthy 
guide  through  a  new  and  difficult  undertaking. 

The  effort  to  till  these  requirements  is  described  in  the 
following  paragraphs,  slightly  modified  from  the  final 
report.  In  outline,  the  method  consisted  in  fixing  steps 
of  deterioration  based  on  the  actual  examination  of  a 
Sufficient  mileage  of  sewers,  finding  a  proportionate  value 
fm-  each  of  these  steps  and  fixing  the  total  deterioration 
by  summing  up  the  value  of  the  steps.  The  total  deteri- 
oration of  each  sewer  examined  was  then  plotted  on  a 
Diagram  in  which  the  years  in  which  the  sewers  wen' 
built  formed  evenly  spaced  ordinates  and  a  curve  drawn 
through  the  pmnts  so  obtained  indicated  the  average  de- 
terioration with  tin'  resultant  depreciation  for  each  and 
all  tin'  years  on  the  diagram.  The  greater  part  of  the 
text  of  the  report,  modified  as  stated,  is  as  follows: 

MODIFIED   TEXT  OF  REPORT 

The  present  value  of  the  sewers  depends,  aside  from  the 
effects  of  age,  on  many  factors — such  as  the  care  exercised 
in  the  original  construction,  the  materials  used,  the  kind  and 
quantity  of  sewage  carried,  the  care  taken  in  maintenance 
and  finally  the  injuries  caused  by  the  careless  building  of  ad- 
joining subsurface  structures.  It  was  assumed  that  the  com- 
bined effect  of  the  above  was  nearly  uniform  in  the  entire 
system,  and  that  the  total  depreciation  from  these  causes 
would  depend  on  the  number  of  years  during  which  the 
sewers  had  been  subjected  to  them.  In  other  words,  that 
Qext  to  an  actual  examination  the  age  of  the  sewer  was  a 
fairly  safe  guide  in  fixing  its  present  value.  Accepting  this 
View,  it  was  necessary  to  formulate  a  rule  that  would  ad- 
mit its  practical  application. 

The  method  adopted  to  provide  the  data  on  which  such  a 
rule  could  be  worked  out  consisted  in  making  a  careful  de- 
tailed inspection,  by  selected  men,  of  a  sufficiently  large 
number  of  representative  sewers  of  various  ages,  and  from 
such  inspection  try  to  determine  the  slow-working  effects  of 
n",.-.  as  well  as  the  average  injuries  clue  to  the  causes  pre- 
viously enumerated.  For  this  purpose  about  sixty  sewers, 
with  a  total  length  of  about  twenty  miles,  were  selected  for 
examination.  These  were  divided  into  four  periods,  the  fust 
Including  sewers  built  before  1845,  the  second  between  1845 
and  1855,   the   third    Is.".",    to   1st:!,   the  fourth   from   1S72  to   1883. 

I'.ased  on  an  intimate  knowledge  of  the  const  riot  ion  and 
oi"  the  present  condition  of  the  sewers  bulli  after  1SS3.  it 
was  decided  to  assume  that  as  a  whole  these  had  not  ma- 
terially deteriorated  from  their  original  value,  so  thai  an 
examination  of  them  was  not  necessary.  There  was  a  small 
number  of  sewers  to  which  this  generalization  aid  not  apply, 
ami    these    were    valued    separately    on    their    known    conditions. 

This  view  of  the  value  of  these  later  sewers  was  has. -a  to  a 
large  extent  on  changes  in  methods  of  construction  adopted 
alter    the   year  above  mentioned 

During  the  progress  or  the  examination  n  was  found  that 
even  with  tin-  mosl  extreme  care,  the  reports  on  the  condi- 
iion    oi    the    pipe   sewers    wet-,,   unreliable   ami    unsatisfactory; 


about  two  and  one-half  miles  of  pipe  were  examined  but  it 
was  deemed  unsafe  to  base  general  values  upon  the  re- 
sults   thus    obtained. 

BRICK  SEWERS — The  examination  of  brick  sewers,  due 
to  their  accessibility,  yielded  better  results.  The  routine  of 
tho  examination  of  these  sewers  consisted  in  cleaning-  off  the 
brickwork  with  a  short  broom,  tapping  the  same  with  a  light 
hammer  to  determine  solidity  and  testing  the  cement  joints 
by  scraping  with  a  chisel.  In  addition,  measurements  of 
height  and  width  were  taken  about  every  fifty  feet.  The 
bricks  of  the  invert  at  and  below  the  flow  line  were  examined 
for  wear.  This  last  test  yielded  no  result  except  in  a  single 
instance  where  a  sewer  about  forty  years  old  ami  with  an 
exceedingly  rapid  flow  showed  a  very  slight  rounding  of  the 
exposed    face    of    the    brick    at    the   joints. 

A  study  of  the  reports  of  these  examinations  disclosed 
that   the   following  defects   were   noticeable: 

1.  Cement    partly    out    at    water    line. 

2.  Cement    partly    out    above    water    line. 

3.  Depressed    arch   and   sewer    slightly    spread 

4.  Large    open    joints. 

5.  Loose    brick. 

6.  Bond   of  brickwork    broken. 

7.  Distorted    sides,    uneven    bottom,   joints    out    of    line. 
These   seven   defects  show   the   progressive   deterioration   of 

brick  sewers  in  the  order  in  which  they  occur  under  the 
conditions  existing-  here  (and  probably  everywhere  else). 
They  are,  of  course,  not  sharply  defined,  and,  passing- from  one 
step  into  another  and  coupled  with  the  difficulty  under  which 
sewer  examinations  are  made,  cannot  be  determined  with 
as  much  accuracy  even  as  would  be  possible  in  an  exposed 
structure.  But  a  careful  study  of  the  reports  of  these  and 
other  examinations  made  under  the  direction  of  the  writer, 
many  of  them  in  his  presence,  have  seemed  to  justify  the 
values  given  on  the  accompanying  diagram.  Fig.  1.  In  this, 
the  seven  defects  have  been  plotted  as  even  divisions  be- 
tween a  good  condition  and  a  completely  unserviceable  one; 
on  the  ordinates  drawn  through  these  points  were  plotted 
valms,  determined  by  a  careful  study,  in  which  these  defects 
were  considered  largely  as  the  deterioration  due  to  length  of 
service,  together  with  the  proportional  value  of  the  sewer 
with   such    defects. 

For  the  latter  there  are  and  can  he  no  absolute  and  in- 
disputable data,  and  reliance  must  be  placed  on  the  experi- 
ence and  opinion  of  men  familiar  with  the  maintenance  of 
the  sewer  system.  The  values  on  this  diagram  were  fixed 
after  an  extended  exchange  of  views  with  the  engi- 
neers of  the  Bureau  of  Sewers,  as  well  as  other  officials,  who 
have  had  long  and  intimate  experience  both  in  the  con- 
struction  and  maintenance  of  the  sewer  system. 

Fig.  1  is  intended  to  show  graphically  the  relative  deteri- 
oration beginning  with  sewers  in  good  condition  at  0  and 
tunning  to  100,  at  which  point  the  sewer  is  in  a  state  of 
dilapidation  that  requires  instant  rebuilding.  The  lust  very 
slight  defect  is  a  washing  out  of  the  mortar  at  the  flow 
line,  a  very  common  condition  with  practically  no  bad  ef- 
fect on  the  sewer;  this  was  given  a  value  of  2;  the  second 
defect,  caused  by  a  similar  condition  above  the  flow  line,  was 
fixed  at  6;  to  the  third,  a  slight  change  in  shape,  due  oftener 
to  a  careless  withdrawing  of  centers  when  the  sewer  was 
built  than  to  actual  settling  down  after  the  cement  has 
hardened,  a  value  of  12  was  given. 

The  three  defects  above  described  are  minor  deterior- 
ations which  are  common  to  nearly  all  the  older  sewers,  and 
when  not  coupled  with  other  conditions  affect  but  slightly 
the  value  ami  usefulness  of  tin  sewer.  But  after  Ibis  point 
the  deteriorations  ate  flue  to  structural  decline,  and  a  rapid 
impairment  of  the  value  of  the  sewer  follows.  For  that 
reason  the  next  steps  were  rated  higher  until  the  condition 
of  total  dilapidation  was  reached  at  inn.  But  before  (his 
final  condition  occurred,  the  sewei  had  reached  a  deterior- 
ation so  great  that  repairs  would  not  have  been  economical. 
This  was  assume, 1  to  he  at  the  point  where  the  bond  Of  the 
brickwork  was  I. token  and  was  Indicated  at  72.  \  sewei  n, 
such  a  condition  was  assumed  to  he  worthless.  The  reports 
of  the  examining   parties   were   tabulated   as  sh"«i     below. 

In  this  table  the  Value  of  each  of  the  defects,  as  show  n 
by  Fig.  1.  was  noted  and  the  sum  of  these  was  taken  as  show- 
ing the  total  deterioration  of  the  sewer.  I'm  example  a 
Bewei    with   "large  open  joints"   was  rated  at    I..  I  2  i  i;  I  12  1-2.".) 

It  all   the    preceding    stages   of   deterlorat were    found,    but 

if,  for  instance  tl xami nation  disclosed   no  "depressed  arch 

and  sewer  spread."  valued  at  12.  the  rating  would  he  :::: 
(2  +  6-t  2.".  i 
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Of  course,  where  "bond  of  brickwork  broken,"  valued  at 
72,  is  reached,  the  sewer  is  assumed  to  be  valueless:  :ill  the 
other  steps  preceding  72  may  exist  and  the  sewer  stiil  be 
worth    enough    to    justify    repairs. 

To  permit  a  more  discriminating  rating,  the  cumulative 
method,  above  described,  was  adopted,  by  which  a  sewer 
with  all  the  faults  (2  +  6+12  +  25  +  47  =  92)  was  still 
worth  repairing,  while  in  one  with  the  last  fault,  given  at  72, 
it  was  reasonable  to  assume  that  all  the  preceding  steps 
existed.  The  72  was  therefore  added  to  the  previously  found 
92  and  a  value  of  164  was  reached,  when. the  sewer  was  not 
worth    repairs    and    therefore    valueless. 

Where  a  long  sewer  covering  several  blocks  built  at  one 
period  was  examined,  the  report  on  each  block  was  noted. 
together  with  its  length.  The  values  of  the  deterioration 
were  multiplied  by  the  length  of  the  blocks,  the  products 
were  added  together  and  divided  by  the  total  length  of  I  he 
examined.  The  quotient  gave  the  average  value  of 
depreciation  for  the  whole. 

The  totals  or  averages  obtained  from  this  tabulation  v.  ere 
plotted  on  as  shown  by  Fig.  2.  p.  84,  in  which  the  years  of 
construction  were  laid  down  as  ordinates.  As  the  limit  of  de- 
terioration, as  above  described,  was  placed  at  164,  the  left 
side  of  the  diagram  was  divided  into  164  spaces.  Horizontal 
lines  were  drawn  through  these  points  intersecting  the  ordi- 
nates. On  this  network  the  values  from  the  tabulation  were 
plotted  on  the  proper  year  ordinates  and  the  curve  shown 
on    the    diagram    developed 

On  the  right  of  this  curve  the  distance  between  zero  and 
164.    the    extreme    limits    of    the    curve,    was    divided    into    100 

AGE     in    YEARS 
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begin    a    serious    disturbance    of    the    whole    line.       In 
present    concrete    cradle    was    introduced    and    the    number    of] 
disturbances    caused    by    the    condition    above    described    was] 
greatly   reduced,   but,   of  course,   not  entirely   eliminated. 

No  wear  of   the   pipe,  due  to   age,  is  noticeable,   and  all   the 
deterioration   found   was  due   (1)    to  the  cause   above   indicated' 
and    (2)   to  a  tendency  of  the  pipe  to   break  at  and  above   the 
center,    due    perhaps    to    the    load    imposed    on   the   top    or    even 
to    some   form    of   disintegration    due    to    this    weight.      NearB 
all    of    the    fractures    are    on    the    upper    half    of    the    pipe    and 
occur    more    often     in     the    larger    sizes.       The    sizes    us.   ' 
Manhattan     Borough     were     12,     15    and     IS    in.    diameter 
these    breaks    occurred    so    often    in    the    largest    size    that    i 
use    was   discontinued    in    1887.      It    occurred    less   in    the    15-i 
pipe   and   still  less   in   the   12-in 

About  2%  miles  of  various  sizes  of  pipe  sewers  were  e: 
amined  by  "candling,"  or  by  fastening  a  lighted  candle  to 
caliper  and  slowly  pushing  this  through  the  sewer  froml 
manhole  to  manhole  by  means  of  rods,  while  the  interior 
thus  lighted  up  was  examined  by  observers  stationed  at  the 
manholes.  The  result  was  unsatisfactory,  and  furnished  in- 
sufficient   data    to    be    used    alone    in    determining   a    value. 

It  was  therefore  necessary  to  find  some  other  means  ben 
fore  determination  could  be  made.  The  only  data  of  value, 
in  addition  to  the  little  supplied  by  the  examination  just  de- 
scribed, were  those  obtained  from  the  experience  gained  in  r 
newing  and  repairing  such  sewers  or  in  inserting  spurs  for 
house  connections.  In  this  the  writer  had  the  benefit  of  the 
knowledge  of  the  men  who  had  been  in  charge  of  this  work 
for  some  twenty-five  years,  and  from  that  and  the  examina 
tions  described,  as  well  as  a  great  many  others  made  under 
his  supervision,  the  writer  formulated  the  curves  shown  in 
Fig.   3. 

Due  to  the  varying  strength  of  the  three  sizes  used,  three 
curves  were  plotted,  the  18-in.  curve  ending  at  1887  when 
the  use  of  such  pipe  was  discontinued.  It  will  be  noticed 
that  a  rapid  decrease  in  value  is  shown  in  sewers  built  be- 
fore 18S7.  This  is  due  to  the  construction  above  described 
These  curves  can  be  used  like  those  for  brick  sewers,  so  that 
values  can  be  directly  read  off. 

EARTH  EXCAVATION  AND  BACKFILLING— In  using  an> 
of  these  diagrams,  it  must  be  remembered  that  the  deteriora- 
tion is  confined  to  the  structure  itself  (the  pipe  and  brick 
work)  and  "when  this  has  reached  a  stage  "where  repairs  art 
no  longer  economical  the  sewer  will  have  to  be  rebuilt 
This  will  involve  excavation  and  refilling  as  well  as  repaying 
The  last  item  has  been  fixed  at  the  beginning  of  this  state 
ment.  but  the  two  preceding  ones  are  important  factors  ir 
the  cost  of  replacement  and  consequently  in  the  presenl 
value  of  the   sewer. 

\\  hen  such  excavation,  at  the  time  of  original  construe 
tion,  was  in  earth,  the  original  cost  may  fairly  be  used  a; 
a  basis  in  the  present  valuation,  because  the  same  quantitj 
of  work  would  have  to  be  done  to  replace  the  sewer,  if  th< 
subsequent  subsurface  structures  are  omitted  from  consider- 
ation. If,  however,  the  whole  or  part  of  the  original  ex 
cavation  was  in  rock,  the  cost  of  the  reconstruction  would  b' 
considerably  reduced  below  the  original  amount,  due  to  its 
previous    removal. 

For  these  reasons  I  have  considered  the  cost  < 
cavation  an  undepreciated  asset  and  used  it  as  a  part  of  the 
present  value  of  the  sewer.  It  has  been  our  custom  to  allo« 
one  day's  working  time  for  the  contractor  for  every 
12  cu.yd.  of  rock  to  be  excavated.  Such  an  allowance  in 
volved  one  day's  pay  ($4)  for  the  inspector  as  well  as 
creased  attention  on  the  part  of  the  engineer  in  charge  a  in 
his  parly  in  visiting  the  work  and  measuring  and  computing 
the  ruck,  which  maj  be  estimated  at  $1  per  day.  Added  ti 
the  inspector's  pay  tins  made  $5  Coi  everj  10  or  12  yd.  of  rod- 
excavated,   oi  'from   40  to  50c.   per  cu.yd 

ii    the   cost    oi    earth   excavation   and    refilling   be   assumec 

a i    i  mum    iii   in  raie.   per   cu.yd.   ii    will   l Itset    by    the   "over 

head"  charges  for  rock,  For  example,  It  the  in<i  tor  roc 
cavation  Is  %i  per  cu.yd.,  the  "overhead"  charges  of  B0c 
bring    iii.    actual  cost    to   ■  I  50.     ir  the  earth   excavation  costs 

iOc    per  cu.yd.   the   difference   In  cost    betu n   the   two   kind 

will  I..-  $4,  the  price  bid  for  rock.  if.  therefore,  In  detei 
the  value  ..i  ..  Bewer  when  rock  excavation  wai 
neci  ary,  the  i.i.i  price  of  rock  Is  deducted,  the  remalnde 
will  be  the  cos)  ol  thai  sewei  In  earth  at  the  presenl  coi 
of  excavation  The  cost  of  the  sewer  In  earth  exeavatloi 
1    ,      ibovi    di    .  i  ii... i  has  i. ..ii  used  as  a  basis  of  valua 
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•iik  sewers.  The  replacing  of  basin  heads  and  of  grate 
|irs.  as  well  as  the  injuries  caused  by  subsurface  strue- 
lires,  justified  the  adoption  of  the  same  curve  of  depreci- 
laon. 

I  It  is  important  to  call  attention  to  the  fact  that  the 
resent  value  of  the  sewers,  etc.,  given  in  the  report,  is 

upon  the  assumption  that  in  any  changes  of  the 
swerage  system,  the  new  sewers  would  be  rebuilt  in  the 
lime  location,  and  that  any  such  reconstruction  involving 

change  of  location  would  leave  the  present  system  with- 
ut  any  value  whatever. 

The  tabulations  accompanying  the  report,  covering  73 
ages.  12x13  in.  in  size,  give  the  kind,  size,  length  in 
eet,  number  of  manholes,  cost  per  foot,  and  total  cost, 
s  well  as  value  per  foot  and  total  value  for  each  size  of 
ewer,  together  with  the  cost  and  value  of  the  catch  basins 
nd  manholes. 

A  -eries  of  about  7000  reference  cards.  .jxS  in.,  was 
prepared,  one  for  each  block  of  street  front  in  the  bor- 
ugh.  on  which,  beside  a  sketch  of  the  block,  was  noted 

II  the  data  mentioned  in  the  foregoing  paragraph. 

The  original  computation  sheets,  from  which  all  this 
rork  was  copied,  in  addition  to  the  data  already  men- 
ioncd.  contained  the  date  of  construction,  percentage  of 
fepreciation  and  the  contract  price  anil  the  amount  of 
nek  excavation.  Where  no  rock  was  excavated  the  con- 
ract  price  of  the  sewer  was  used  to  compute  the  value. 
\Yhere  rock  was  found  the  cost  of  rock  excavation  per 
Soot  of  -ewer  without  depreciation  was  added  to  the  value 
)f  the  sewer  found  as  above  and  the  sum  was  assumed  to 
je  the  value  in  such  cases.  This  resulted  in  a  wide  varia- 
ion  in  the  values  of  the  same  size  of  sewer,  but  it  comes 
nearer  the  true  value  than  any  other  method  found  by 
the  writer. 

The  following  grand  summary  of  the  valuation  is 
taken  from  the  report: 

RECAPITILATION  OF  CLASSIFIED  SUMMARY  OF  SEWERS 


Kind  of  sewer 
Brick 
Wood 
Pipe 


Feet 
1, 757,414; 
26,249 
767,61 1} 

2,551.275 

6172  Catch  lias; 


24,3*3  Manhole 


Manholes 

16,917 


Cost,    includin 

manholes 

$16,779,932 

394,034 

5,782,485 


Value 
513.o32.ll99 
334,948 

4,112,076 


The  foregoing  summary  includes  125  various  sizes  of 
brick  sewers.  !  7  sizes  of  pipe  sewers  and  "23  sizes  of 
jjfooden  sewers,  a  total  of  165  with  all  kinds  of  manholes 
and  perhaps  25  varieties  of  catch  basins. 

Ti      work  of  preparing  the  report,  including  the  cards, 
extend. ':  over  a  period  of  aboul  ten  months  and  involved 
|  total  e:  i  .mditure  of  $6053.     It  could  probably  be  kept 
up  to  date   r  an  annual  expense  of  aboul  $500. 
;•; 

Railway   ^H§>ir?Lad°l!r&tleir,]l©cl&Binigg 


For   several    years    ;  ist    tiie    Railroad    Commission    ot 

Wisconsin    has    In  en    «    rking    in    conjunction    with    the 

oad    and    Warehouse    Commission     of    Illinois,    the 

"  i   id   Warehouse  I  'oi ission    of  Minnesota  and 

Hie  Railroad   Ci -sion    (now   Public   Service  Commis- 

■on)    of   Indiana,  for  a   uniform  ~M  of  rules  governing 

tl n.-truction,    maintenance   and     iperation    of   inter- 

:    i  hints  on    steam   and   electric   railways.      Several 
fonference    have  been  held  at  various  times  at  which  the 


signal  engineers  of  practically  all  the  railroads  inter- 
ested in  signaling  in  these  four  states  have  been  present. 
It  is  estimated  that  one-third  of  the  total  mileage  ol 
steam  railroads  as  well  as  a  large  share  of  the  mileage 
of  electric  railways  in  the  United  States  has  been  repre- 
sented at  these  conferences.  The  engineers  of  the  com- 
missions have  held  several  conferences  independently  of 
those  held  with  the  signal  engineers  of  the  railroads,  and 
as  a  result  a  set  of  rules  has  been  prepared  which  the 
engineers  of  these  four  state  commissions  have  agreed 
upon  for  submission  to  their  respective  commissions  for 
adoption.  Accordingly,  these  rules  were  submitted  to 
the  Wisconsin  commission  ami.  after  a  public  hearing, 
were  adopted  on  Oct.  8,  to  become  effective  Dec.  1.  1913. 
They  were  adopted  by  the  Illinois  Commission,  Oct.  22, 
1913,  to  become  effective  Dec.  1.  1913. 

The  first  eight  sections  of  the  e  rules  give  procedure  of 
submitting  plans  for  work  to  be  done  and  putting  inter- 
locking plants  into  service  with  the  approval  of  the  com- 
mission. ( For  24  hours  after  completion  of  work,  or  un- 
til approved  as  installed,  all  trains  have  to  stop  at  the 
governing  home  or  dwarf  signal  regardless  of  its  position 
and  the  proceed  indication  i<  not  to  he  given  until  after 
the  prescribed  stop. 

REQUISITES  OF  INSTALLATION 
Section    9.      Type    of    Signals: 

i a)  Except  when  approved  by  the  commission,  all  inter- 
locking signals  must  be  of  the  semaphore  type.  The  appar- 
atus connected  with  the  operation  of  these  signals  must  be 
so  constructed  that  the  failure  of  any  part  directly  controll- 
ing the  signal  will  cause  it  to  display  its  least  favorable  in- 
dication. 

lb)     Semaphore  arms  must  display  indications  to  the  right 
of  the  signal  post,   except   where  the   physical   conditions  on  a 
road   require   the   display   of  signal   indications   to  the  left. 
Section    10.      Location   of    Signals: 

(a)  All  fixed  signals  must  be  located,  either  over  or  upon 
the  right  and  next  to  the  track  over  which  train  movements 
are  governed,  except  on  roads  operating  trains  with  the 
current  of  traffic  to  the  left,  or  where  physical  conditions  re- 
quire  placing   the   signals    to   the   left    of  the    track. 

fb)      Bracket  post  signals  may   be  used   on    reads   operating 
trains   over   two   or   more   tracks   in    the   same   direction,    wh<  n 
such   practice  is   uniform   for   any   specified   operation   division, 
or    where    local    conditions    require    their    use. 
Section    11.     Lacking   of   Signals: 

The  locking  between  the  levers  of  the  interlocking  ma- 
chine must  be  arranged  so  that  a  home  or  dwarf  signal  can- 
not be  cleared  for  any  given  route  unless  all  switches,  de- 
rails, movable-point  frogs  and  other  units  in  the  route  are  in 
proper  position  and  locked. 
Section    12.      Home    Signals: 

ui)  When  required  by  the  commission,  all  home  signals 
must  be  equipped  with  not  less  than  two  arms.  Unless  oper- 
ated by  power  all  home  signals  in  mechanical  plants  must 
be  pipe  connected,  except  when  otherwise  approved  by  the 
commission. 

(b)  When  used  in  connection  with  automatic  train-stop- 
ping devices,  the  heme  signal  may  lie  located  immediately 
opposite  the  means  for  controlling  the  apparatus  of  the  train- 
stopping   dc-vice. 

(c)  When  used  in  connection  with  derails  and  other  units 
tic  home  signal  must  '>•'  located  as  far  in  advance  of  such 
units  as  is  necessary  to  secure  Cull  protection,  but  in  no  case 
shall   it   be  less   than   .".   ft.    in   advance   of  such   units. 

(d)  When  home  signals  are  semi  or  form  a 
part  of  an  automatic  block-signal  system,  calling-on  arms 
or  sonic   other   means   maj    b<                         dvancing    trains, 

(e)  All  high-speed  signals  located  in  automatic  block- 
signal   territory   shall   be  semi-automatic  and   form  a   part   of 

He     block-signal     system. 
Section    13,      Dwarf   Signals: 

Dwarf  signals  Indicate  slow-sp i  in. .vein,  nis  and  mi 

us.  .1  ti.  govern  train  movements  on  all  tracks  other  than 
main  tracks,  except  is  hereinafter  specified  on  main  tracks  t" 
govern   train  against  current  of  traffic,  and   when 

approved   by   the  commission  as  Intervening    signals   t"   facll- 
tvltchlng  movements,     When  used  they  must   i"-  located 
ami  connected   in   the  same  manner  rials. 
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Section    14.      Advance   Signals: 

Advance    signals    may    be    used    when    necessary,    and    must 
be   installed   in   the   same   manner   as   home   signals. 
Section    15.      Distant    Signals: 

(a)  On  level  and  ascending  grades,  distant  signals  shall 
be  located  not  less  than  2500  ft.  in  advance  of  their  respec- 
tive home  signals.  On  descending  grades  the  minimum  dis- 
tance of  2500  ft.  shall  be  increased  at  the  rate  of  100  ft.  for 
each    A    of    195     of   gradient. 

(b)  Where  conditions  justify,  the  location  and  character 
of  distant  signals  or  the  method  of  operation  may  lie  varied 
'H  the  signals  be  omitted,  depending  upon  the  conditions  sur- 
rounding   each    particular    case. 

(c)  Except  as  hereinafter  provided,  all  high-speed  tracks 
must  be  equipped  with  power-operated  distant  signals  hav- 
ing electric  locks  or  other  suitable  apparatus  to  prevent 
changing  of  the  route  until  such  signals  have  indicated  their 
normal    position. 

id;  When  required  by  the  commission,  distant  signals 
shall  be  so  arranged  as  automatically  to  indicate  stop  when 
tlie  track  between  the  home  and  distant  signal  is  occupied, 
in-  when  any  intervening  switch  is  not  in  its  normal  position. 
Section    lti.      Switches: 

All  switches,  derails,  movable-point  frogs  and  other  units 
within    the    interlocking    limits    hereinbefore    defined,    must    be 

01  porated    in    the    plant. 
Section     17.       Derails    on    Steam    Roads: 

(a)  Main  Tracks:  On  level  grades  facing  derails  must  be 
located  not  less  than  50U  ft.  from  a  drawbridge  or  the  foul- 
ing point  of  a  crossing  or  junction.  On  descending  grades 
facing  derails  must  be  located  to  give  practically  the  same 
measure  of  protection  as  for  level  grades,  and  the  minimum 
distance  of  500  ft.  must  be  increased  at  the  rate  of  10  ft.  for 
each  of  ]',  gradient.  On  ascending  grades  the  minimum 
distance  of  500  ft.  may  be  reduced  at  the  rate  of  In  ft.  for 
'  of  1^  gradient:  but  in  no  ease  shall  such  derails  be 
located  less  than  400  ft.  from  a  drawbridgi  or  the  fouling 
point    of   a    crossing    or   junction. 

it, i  Pocket  Derails  Where  such  are  used,  they  shall  be 
located  so  as  to  derail  the  Hist  pair  of  wheels  on  the  ties  at 
.i  point  not  less  than  .","  ft.  from  the  fouling  point  of  a  cross- 
ing or  junction 

(c)  Backup  Derails:  These  shall  be  placed  not  less  than 
260  ft.  from  a  drawbridge  oi  the  fouling  point  of  a  crossing 
"i    Junction. 

(d)  Secondary  Tracks:   All    tracks  other   than   main    tracks 

ec lary    tracks.      On    such    tracks    derails 

bi  placed  not  less  than  200  ft  from  :i  drawbridge  or 
from  Ho-  fouling  point  ■•<  a  crossing;  and  not  less  than  50  ft. 
from    tie    fouling    point    "i    a   Junction 

(l  i      The   fouling   point    is   where    '«"   trains   moving   toward 

■  uter  would   come   in   conta ct 
ii>     Where  conditions  Justify,   tie    location   or  derails  may 
ried    oi     the-,     may    i"     omitted,    when    approved    by    the 
commission. 
(Section    18,      Derails   »•>    Electric    Roads  i 

The    location    of   derails   on    electric    roads   shall   he   deter- 
mined   in    the   sauie   mai  i  team    roads.      In    placing 
del  alls  In  do                                             consideration  will  be  given 
Bd  cl                           ra  fnc 
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movable-point  frogs  an  1  oth'-r  units,  where  conditions  require 
them. 

(c)      In    power    plants,    the   arrangement    must    be    such    that 
the  signals  operating   in   connection   with  derails,   facing-point 
switches    and    other    units    cannot    he    operated    unless    these 
units  are   in   proper  position. 
Section   liS.      Detector    liars: 

(a)  Unless  otherwise  provided,  all  derails,  switches,  mov- 
able-point frogs  and  other  units  shall  be  equipped  with  de- 
tector liars  of  approved  design  not  less  than  53  ft.  in  length, 
or  longer  if   required 

(b)  Except  as  hereinafter  provided,  all  crossings  shall  be 
equipped  with  detector  oars  of  suitable  length,  so  interlocks! 
as  to  insure  a  clear  crossing  before  an  opposing-  route  can  be 
set   up   or   a   proceed   signal   given. 

(c)  Crossing  detector  bars  will  not  be  required  where 
electric  locking  is  installed  nor  at  outlying  crossings  of  sim- 
ple character  where  no  switching  is  performed,  when  the 
plant    is    equipped    with    time   locks. 

Section    24.      Time    Locks: 

Unless   equipped   with   electric  locking,  time  locks  must   he 
installed   to   prevent   the   changing   of   high-speed   routes,   until 
after  the  home  signal   has  displayed   the  stop  indication  a  pre- 
determined   time. 
Section   25.      Electric    Locking: 

Electric  locking  maj  he  provided  in  place  of  time  io 
and  crossing  bars.  When  used,  the  circuits  must  be  arranged 
so  as  to  prevent  the  changing  of  a  rent,  until  th,  train  has 
passed  through  the  interlocking  limits  or  through  a  predet 
mined  part  of  the  plant. 
Section    2ti.       Detector    Circuits: 

When  a   railway   company  is  equipped  with  sufficient  main- 
tenance  forces   for   properly    maintaining  electric  detector   cir 
cuits,    such    circuits    may    be    used    in    place   of   mechanical    de 
tector    bars. 
Section    -7.       Machines: 

(a)  All  mechanical  interlocking  machines  shall  be 
equipped    with    locking    of    the    preliminary    type. 

(b)  All  power  interlocking  machines  shall  have  the  lock 
ing  so  arranged  as  to  be  effective  before  the  operating  con 
ditioiis  of  any  circuit  directly  controlling  a  unit  can  bl 
changed.  Suitable  indicating  and  locking  apparatus  shall 
be  provided  to  prevent  the  placing  of  a  lever  in  complete 
normal  or  reverse  position  until  the  unit  controlled  has  ei 
pleted  the  intended  operati except  that  signals  shall  In- 
dicate the  normal  position  only 
Section   28.      Locking    of    Levers: 

(a;       The    locking    must    lie    so    arranged    that    conflicting 
invites   cannot    be    given    at   any   stage    in    the   setting    up    of   ,, 
route,    nor    a    proceed    indication    given    until    all    switches,    de- 
rails,  movable-point   frogs,    facing-point   locks  and   other  unit 
in    tin-   route   affected   are    in    proper    position. 

lb)  When  a  separate  lever  is  used  to  operate  distant  sig- 
nals the  locking  between  the  home  and  distant  signals  shall 
be  so  arranged  ;,s  to  prevent  the  distant  signals  from  giving 
th,  proceed  indication  until  the  home  signals  operating  in 
connection  with  such  distant  signals  are  in  the  proceed  pO 
s  i ;  i ,  1 1 1 . 
Section    -!>       Locks    and    Seals: 

i.ii  All  Interlocking  machines  must,  when  practicable 
he   provided    with   means   for   locking    or   sealing   the   mechan 

leal   bieking  and   indlcat apparatus  In   such  s   manner  as  t., 

prevent    access   to  any   except   authorized   employees. 

,.        vi  1    powei    Interlocking   cal is.   time   locks,   time 

leases,    emerg ,    switches,    Indicator   and    relay    eases    must 

be  provided   with  suitable  covers  and   fastenings  and   be  pr 
,.iiv    sealed    or   locked,   and    must    not    be   opened    by    any    bi 
authoi  i/eil  emploj ,  • 

Section    80.       CrOMB    Protect  loll  : 

i .,  ,      \     r ,  i   as  pi  act  Icabli     i  i  oss  pi  ot  i  ct  lor  appa  ratu    must 

bi    provided   In  c ictlon   with  elec terlocklng   plants 

thi    ,.|i,  ,  ,,i  Ion    ol    anj    unit    bj    cross  or   grounds. 
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vent  outsiders  from  having  access  to  interlocking  apparatus. 
and  interfering  with  the  duties  of  the  operator  or  towerman. 
Section    33.      Tower    Lights: 

The  tower  light  must  be  screened  oft  so  that  they  cannot 
be  mistaken  for  signals  exhibited  to  control  train  movements. 
Section  34.      Material  niul   Workmanship: 

.Materials  and  workmanship  must  be  first-class  through- 
put. When  complete,  the  interlocking  plant  must  be  in  every 
way    suitable    and    sufficient    for    the    purposes    intended. 

MAINTENANCE    AND   OPERATION 
Section    S3.      Maintenance    unu    Operation: 

(a)  Interlocking  plants  must  at  all  times  be  properly 
maintained  and  efficiently  operated.  Any  rules  or  regulations 
that  the  railway  companies  may  have  adopted  for  the  guid- 
ance of  employees  in  operating  and  maintaining  interlocking 
plants  must  be  appropriately  framed  and  conveniently  placed 
in    interlocking   towers. 

(b)  When  an  interlocking  plant  is  taken  out  of  service 
the  commission  must  be  notified  immediately.  Under  such 
circumstances  train  movements  must  not  be  governed  by  in- 
terlocking signals,  but  by  the  usual  precautions  prescribed 
by  statute  governing  train  movements  over  and  across  rail- 
road   grade   crossings,    junctions    and    drawbridges 


IlliEaois 

A  new  town  now  under  construction  in  Illinois  is  of 
special  interest  in  that  it  is  located  in  open  fanning 
country  at  some  distance  from  any  center  of  population, 
and  that  its  design  lias  been  unhampered  by  any  consid- 
erations or  conditions  of  existing  utilities.  The  distinct 
and  interesting  feature  of  this  enterprise  is  the  appli- 
cation of  practical  town-planning  ideas  for  an  average 
population  in  a  coal-mining  district. 

The  town  is  being  established  by  F.  S.  Peabody  and 
Samuel  Insull,  of  Chicago,  mainly  as  a  place  of  resi- 
dence for  the  miners  of  a  coal-mining  properly  recently 
placed  in  operation  near  the  townsite  and  a  largo  electric 
power  station.  They  represent  the  Peabody  Coal  Co.  and 
the  Central   Lllinois   Public   Service  Co. 

While  the  purpose  of  the  enterprise  is  commercial,  it 
is  being  carried  out  on  modern  lines  in  regard  to  plan- 
ning, public  utilities,  housing  and  sociological  conditions. 
At  the  same  tune  care  has  been  taken  to  avoid  mere 
beautification  and  to  keep  the  practical  purposes  and  lim- 
itations of  the  project  strictly  in  mind.  For  this  pur- 
pose, frequent  consultations  were  had  with  John  Mitch- 
fell,  of  the  miners'  union.  The  town  is  being  established 
h\  F.  S.  Peabody  and  Samuel  Insull.  of  Chicago,  mainly 
a>  a  place  of  residence  for  the  miners  of  a  new  coal-min- 
ing property  recentlj   placed  in  operation. 

This  new  town,  which  has  been  named  Kincaid,  is  in 
the  southwestern  part  of  the  state,  about  20  miles  south 
ol'  Springfield  (or  200  miles  south  of  I  'hicago)  am!  100 
miles  north  of  St.  Louis.  Mo.  It  is  on  a  hort  railway 
line  running  west  from  Taylorville,  where  it  connects 
with  the  Wabash  R.R.  and  Baltimore  &  Ohio  South 
Western  R.R.  The  line  crosses  the  Illinois  Central  R.R. 
at  Pawnee  Junction,  ami  extends  to  Auburn,  where  ii 
ponnei  ts  with  the  Chicago  &  Alton  R.R.,  a  total  dis- 
tance ol'  26  miles.  This  railway,  the  Chicago  &  Illinois 
Midland  R.R.,  h  owned  by  the  same  interests  which  own 
the  mines  and  the  new  city,  and  affords  a  connection  with 
ihe  four  large  railway  systems  note, I  above.  Ai  present, 
ile    miners  live   mainlj   ai   Taylorville,  8   miles  distant. 

and    go   lo  and    from   Work  bj    trains  on    (he   local    railway. 

The  area  ol'  the  site  is  about  one  square  mile.  It  i- 
located  on  the  south  fork  of  the  Sangamon  River,  partly 
on   low-lying  land   ami   partly  on    undulating  land,  the 


maximum  difference  in  elevation  being  about  40  ft.  The 
sod  is  black  loam  to  a  depth  of  2  It.,  underlaid  by  com- 
pact clay,  witli  the  lirst  coal  measure  at  about  35  ft.  The 
plan  for  the  city  includes  a  business  district,  two  resi- 
dence districts  (for  buildings  of  the  cheaper  and  better 
clashes),  and  an  extensive  area  of  park  and  garden  lands 
The  hank  will  he  owned  by  .Mr.  Peabody.  The  miners' 
clubs  will  he  operated  under  control,  m  order  that  the 
liquor  problem  may  he  regulated.  The  design  provides 
for  a  present  and  ultimate  population  of  3000  and  5000. 
A  pian  of  the  town  is  shown  in  the  accompanying  cut. 

The  part  now  being  laid  out  is  the  central  section 
the  subdivision  of  the  eastern  and  western  portions  being 
left  lor  the  future.  The  street  plan  is  laid  out  to  lii  the 
topography,  with  the  public  gardens  in  the  lower  levels, 
while  the  business  ami  residence  districts  are  on  the 
higher  ground,  with  parks  and  playgrounds  interspersed. 
The  city  hall  is  on  hign  ground  in  the  center  of  the  town. 
while  the  high  school  and  hotel  occupy  the  summit  of 
two  adjacent  small  knolls. 

The  width  of  the  mam  streets  in  the  business  district 
is  80  ft.,  with  a  W-ft.  roadway  and  20-ft.  sidewalks.  In 
the  residence  district  the  width  is  60  to  (ill  ft.,  with  a 
24-ft.  roadway  and  is-  to  21-ft.  parking,  the  latter  in- 
cluding 5-ft.  sidewalks  1  ft.  hack  from  the  property  line 
The  sidewalks  and  parking  have  a  slope  of  <i  in."  in  20 
ft.  The  paving  For  the  business  district  will  he  brick  on 
;i  concrete  base,  while  in  the  residence  districts  it  will  he 
macadam.     The  alleys  are  IS  ft.  wide. 

The  sources  of  water-supply  are  now  being  investigated 
by  the  engineers.  It  is  planned  to  pu1  meters  on  all  the 
services,  in  order  to  control  the  proper  use  of  the  water 
while  providing  an  ample  supply. 

The  sewerage  system  includes  separate  storm  and  sani- 
tary-sewer  systems  in  the  husiness  district,  and  a  sanitary 
system  in  the  residence  districts.  Flush  tanks  are  pro- 
vided at  all  the  dead  ends.  The  manholes  and  flush- 
tanks  are  of  concrete.  Sewage  purification  is  essential. 
the  effluent  to  lie  discharged  into  the  river,  and  as  there 
is  very  little  water  (sometimes  none)  in  dry  seasons,  all 
chance  of  nuisance  must  he  provided  against.  Complete 
purification  will  he  adopted.  All  the  sanitarv  sewers  are 
of  vitrified  pipe,  s  to  15  in.  diameter.  The  sewers  are 
laid  in  the  middle  of  the  streets,  with  the  water  mains 
about  in  ft.  from  them.  An  exception  to  this  is  at  the 
east  end.  where  the  slope  of  the  ground  makes  it  neces- 
sary to  put  ihe  sewers  in  the  alley.  Electricity  for  streel 
and  interior  lighting  will  he  furnished  from  the  neighbor- 
ing power  plant.  This  also  will  supply  power  for  donie- 
tic  use. 

A  special  feature  of  the  design  is  the  large  amount  of 
land  reserved  for  park  purpose's,  this  representing  25  to 
;"''  "I'  the  total  ana.  A  large  public  park,  called  "The 
Meadows,"  is  laid  oui  along  the  river  ami  two  sections 
ol'  public  .-aniens  in  the  bottom  land-  have  been  reserved 

for  ihe  use  of  the  miners.     Ti ar  ■  laid  out  in  lots,  to 

be   rented   by   householders,  and   used   for  growing   i 
tables,  etc.    These  garden  lots  are  approximateh   100x100 
ft.     As  the  bottom  lands  are  subject  to  overflow .  a 

"r  '''"'  is  being  buill  to  pr ci   the  lower  part  of  the 

residence    district     from    flood    waters.      Rows    of    trees 
and  shrubs  will  he  planted  along  the  streets. 

There  will  I.,.  10  to  12  mile.  0f  streets  and  water  mains, 
and  all  streets  will  be  provided  with  sewers.  Ai  present' 
work  is  in  progress  on   i   mile-  of  sewers  ami  :   mile.  0f 


90 


ENGINEERING     NEWS 


Vol.    71,    No.   2 


street  grading.     Xo  contracts  for  street  paving  have  been 
let,   but    a    contract    has   been   let  and   work   started   for 

300, sq.ft.  of  concrete  sidewalk. 

The  size  of  lots  ranges  from  30  to  125  ft.  for  the  min- 
uses to  50x125  ft.  (or  more)  in  the  better  residence 
section.  The  company  will  have  designs  made  for  houses 
of  different  styles  and  costs,  and  purchasers  of  tots  will 
be  allowed  a  selection  from  these.  The  plans  will  be 
drawn  to  provide  for  modern  conditions  of  good  housing, 
and  sanitation,  and  all  buildings  will  be  erected  under  the 
supervision  of  the  company's  architect.  The  company 
will  aid  in  the  erection  of  the  city  hall,  school,  high 
school,  postofEce,  public  library,  hotel,  and  V.  M.  C.  A. 
building.  A  temporary  four-room  school  has  been 
■  I   already,  for  the  use  of  the  children  of  farmers 


The  office  methods  of  the  engineers  in  preparing  the 
design  of  the  city  were  as  follows:  in  the  first  place,  a 
topographical  map  was  made  of  the  entire  area,  with  1- 
ft.  contours,  to  a  scale  of  1  in.  to  100  ft.  The  streets 
were  then  located  to  fit  the  topography,  and  profiles  and 
cross-sections  drawn.  Then  the  grades  were  adopted, 
together  with  the  widths  and  tonus  of  cross-section  of 
the  street-.  Next  the  sewers  were  laid  out,  and  sewer 
profiles  drawn.  Profiles  were  then  made  for  the  grad- 
ing, these  showing  the  profiles  for  the  center  line  and 
both  property  lines,  with  cross-sections  for  each  100-ft. 
station.  A  record  map  or  plat  was  then  made,  showing  all 
dimensions.  Each  lot  can  be  located  from  T\g  corners,  wli  ch 
are  marked  with  concrete  posts  8  in.  square  and  4  ft. 
long,  each  having  a  >%.-in.  brass  plug  or  bolt  in  the  top, 


\*   This  sec  Hon  not  yet  laid  out.  A 
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The  Index  to  Volume  70  of  Engineering  News  will 
go  to  press  about  Jan.  10.  Readers  desiring  to  receive 
a  copy  are  requested  to  mail  a  request  at  once  to  the 
subscription  department  of  Engineering  News  and  the 
Index  will  be  mailed  to  them  immediately  on  publication. 

Dispensing  with  the  services  of  its  city  engineer  to 
gave  expense  seems  to  be  doubtful  economy.  This  is 
what  has  been  done  at  Birmingham.  Ala.  The  city  engi- 
neer, however,  is  not  the  only  official  to  go,  and,  besides 
dismissals,  salaries  have  been  reduced  all  around,  includ- 
ing those  of  the  three  city  commissioners.  In  addition, 
automobiles  for  city  officials  are  being  given  up  and  other 
Sacrifices  are  being  made.  Such  drastic  measures  indi- 
cate either  dire  financial  straits  or  else  the  desire  of  a 
"reform"  administration  to  make  a  "record."  It  is  re- 
ported that  the  city  commissioners  have  been  unable  to 
find  any  other  way  of  cutting  expenses  down  to  meet  re- 
ceipts and' are  helpless  until  aid  can  be  secured  from  the 
legislature.  Birmingham  is  by  no  means  the  first  com- 
mission-plan city  which  has  attempted  to  get  away  from 
the  slovenly  old  system  of  deficit  financiering  and  it  is 
not  for  us  tn  say  that  it  is  not  acting  wisely  in  going  so 
far  as  to  dispense  with  the  services  of  its  engineer,  but 
this  is  certainly  going  to  an  extreme  of  economy.  It  is 
only  fair  to  say.  however,  that  an  assistant  engineer  will 
serve  as  acting  city  engineer. 

>: 

A  more  or  less  complete  blockade  1"  the  development 
ul'  tin1  water-power  resources  of  New  York  State  was  re- 
moved last  November  by  the  passage  of  a  Constitutional 
Amendment.  This  amendment  opens  the  way  for  a  lim- 
ited anioimi  of  water  storage,  under  restrictions,  in  the 
Adirondack  Forest  Reserve.  Without  the  amendment  it 
was  impossible  to  develop,  at  least  advantageously,  some 
large  water  powers,  since  the  dams  required  would  have 
Hooded  lands  in  the  Forest  Reserve.  In  some  cases  only 
a  small  percentage  of  these  areas  have  any  frees  upon 
them.  Still  other  constitutional  amendments  are  needed 
to  make  the  Forest  Reserve  of  more  use  to  the  people 
of  the  State  than  is  possible  under  existing  restrictions, 
which  were  most  carefully  and  rigidly  drawn  for  Hie  ex- 
press purpose  of  keeping  the  Reserve  a  wilderness. 
v 

Valuations   of   sewerage    systems    have    I n    lew   and 

far  between.  One  involving  a  large  amount  of  work  and 
possessing  a  number  of  interesting  features  is  described 
elsewhere  in  this  issue.  It  embraces  the  -ewers  of  Man- 
hattan Borough.  New  York  City,  some  of  which  are  of 
grcai  age.  The  average  liiv  of  I, rick  sewers  is  estimated 
to  be  about  i;i  years  and  the  average  depreciation  of  the 

Bewers   of   all    kinds    (mostly   brick)    and    all    age-   now   in 

use  ia  estimated  a1  32%.     It  should  be  understood  thai 

ibis  valuation  is  based  Bolelj  on  the  physical  condition  of 

the  sewer-  and   takes  absolutely   no  account   of  i| xtent 

fo  which  the  prc-cnt  sewers  ma\  have  become  obsolete 
cither  as  regards  design  or  capacity. 


The  purpose  of  the  valuation  is  noteworthy.  It  was 
a  part  of  a  systematic  attempt  to  ascertain  the  present 
value  of  the  property  owned  by  Xew  York  City,  so  as 
to  have  such  information  as  is  in  the  possession  of  every 
well  conducted  private  corporation.  Doubtless  the  same 
attempt  will  be  made  by  other  cities,  large  and  small,  in 
the  near  future.  In  fact,  this  information  has  been  re- 
queued for  several  years  past  by  the  United  States  Cen- 
sus Bureau  for  its  yearly  bulletin  on  the  "Financial  Sta- 
tistics of  Cities."  Probably  most  of  the  figures  given  in 
response  to  this  request  have  been  at  best  only  careful 
guesses,  at  least  in  the  case  of  non-revenue  producing 
public  works,  like  sewers  and  pavements.  It  should  not 
be  thought  that  such  valuations  serve  no  more  useful 
purpose  than  to  gratify  curiosity  or  pride  as  to  the  assets 
of  a  city.  The  life  of  sewers,  for  instance,  as  pointed  out 
m  an  editorial  discussion  in  our  issue  of  Nov.  27.  1913, 
is  or  should  be  an  important  factor  in  determining  the 
life  of  sewer  bonds  when  such  are  issued. 


One  might  suppose  from  some  of  the  current  news- 
paper articles  that  the  people  of  the  United  States  con- 
sider the  attitude  of  England  and  of  Germany  in  re- 
fusing to  -make  large  expenditures  for  a  government  ex- 
hibit at  the  San  Francisco  Exposition  as  evidence  of  un- 
friendliness to  this  country.  This  supposition  does  lit- 
tle credit  to  our  common  sense  as  a  people. 

It  is  fa.-  from  our  desire  to  discourage  or  discredit  the 
Exposition.  One  cannot  praise  too  highly  the  energy 
and  public  spirit  which  have  been  displayed  by  San  Fran- 
cisco in  undertaking  this  vasl  enterpri  e  so  soon  after  its 
visitation  by  the  overwhelming  calamity  of  earthquake 
and  fire.  Notwithstanding  all  this,  it  must  be  recog- 
nized that,  in  the  opinion  of  intelligent  business  men  who 
are  most  familiar  with  the  subject,  the  usefulness  a-  a 
means  of  public  education  id'  these  great  World  Exposi 
tions,  which  attempt  to  include  every  department  of 
human  activity,  has  very  largely  ceased. 

In  the  great  engineering  industries,  particularly,  a 
laige  proportion  of  European  manufacturers  are  no 
longer  willing  to  undergo  the  heavy  expense  of  exhibits 
at  expositions  even  in  Europe  itself,  where  the  cost  is 
trifling  compared  with  the  cost  involved  in  making  an 
cxhihit  al  San  Francisco.  In  fad  we  apprehend  that 
here  in  the  Tinted  States  a  \er\  large  proportion  of  man- 
ufacturers in  the  engineering  industries  are  still  to  be 
convinced  as  to  the  financial  wisdom  of  exhibiting  at  San 
Francisco. 

Of  course  where  a  product   appeals  to  the  public  so  that 

every  visitor  w] nters  the  gate  i-  a  possible  patron  and 

purchaser,  such  popular  Expositions  make  a  strong  ap- 
peal.     Makers   of   toilet    soap   and    silks   and   .aimed   goods 

ami  sewing  machines  will,  of  course,  exhibit  at  San  Fran- 
-  isco;  hut  the  manufacturer  of  tools  and  materials  for  in- 
dustrial and  engineering  establishments  finds  far  better 
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returns  from  his  expenditure  in  exhibiting  ai  pedal  con- 
ventions and  expositions  where  men  of  the  class  he  wishes 
i"  reach  are  brought  together. 

It  is.  therefore,  absurd  for  us  to  think  of  England  and 
Germany  as  unfriendly  to  the  United  Stales  because  they 
are  unwilling  to  spend  the  several  million  dollars  re- 
quired to  make  an  adequate  exhibit  at  San  Francisco. 
If  the  energetic  promoters  of  the  Panama-Pacific  Expo- 
sition cannot  convince  England  and  Germany  thai  it  will 
pay  them  to  come  in  and  exhibit  that  should  be  an  end 
of  the  matter.  It  becomes  a  matter  where  emphatic  pub- 
lie  protest  is  warranted,  however,  if  attempt  to  compel 
nations  to  undertake  exhibits  by  the  declaration  that  a 
refusal  to  participate  will  lie  construed  as  evidence  of 
unfriendliness  to  the  United  States. 

It  is  of  greal  interest,  as  showing  the  genuine  good 
will  felt  toward  u-  on  the  other  side  of  the  water,  that 
-mm'  of  the  prominent  newspapers  there  are  urging  that 
the  government  ought  spend  the  several  millions  of  dol- 
lars required,  understanding  fully  that  it  will  he  an 
expenditure  not  worth  while  save  as  an  evidence  of  their 
good  will  toward  this  nation. 

We  heartily  commend  this  evidence  of  international 
good  "ill  to  the  attention  of  our  own  Congress.  Only  a 
few  month.-  ago  in  these  columns  we  explained  how  Con- 
gress ha.-  absolutely  cut  oil'  tin-  country  from  official  par- 
ticipation in  any  International  Congress  whatever  by  the 
_,•  of  a  law  forbidding  the  expenditure  of  any  pub- 
lic money  for  the  sending  of  delegates  to  such  Congresses 
or  paying  their  expenses.  It  the  United  Stales  begrudg- 
ingly  refuses  a  few  thousand  dollar.-  per  annum  in  order 
that  the  nation  may  officially  lake  part  with  other  na- 
tions of  the  world  in  international  congresses  devoted  to 
the  promotion  of  science,  engineering,  philanthropy,  in- 
dustry ami  other  movements  in  which  the  world  ai  Large 
i-  vitally  interested,  with  what  grace  can  we  call  un- 
friendly the  action  of  other  nation-  in  hesitating  to  spend 
million.-  of  dollars  for  participation  in  a  commercial  ex- 
position on  our  own  .-oil  ? 


Vessels  Passniragf   tUforoungph 
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official  displacement  scale  and  curves,"  in  connection 
with  the  draft,  measured  at  the  time  of  the  application 
for  passing  through  the  canal.  For  the  determination 
of  the  mean  draft,  a  warship  must  he  placed  at  such  loca- 
tion as  the  Governor  of   the   Panama   Canal  shall  order. 

An  interesting  complication  in  measurement  may  arise 
here  over  the  question  as  lo  the  drafl  of  a  vessel  in  salt 
water  or  in  brackish  water.  If  the  drafl  of  the  vessels 
is  taken  at  the  approach  to  the  lowest  lock,  either  at 
Gatun  or  at  Miraflores,  it  is  probable  that  the  water  will 
be  fresh,  or  nearly  so  at  least,  when  traffic  through  the 
canal  is  sufficient  to  require  a  large  volume  of  water  for 
lockage,  so  as  to  continually  Hush  the  channel  below 
with  fresh  water.  There  may  he  conditions,  however,  in 
which  the  surface  water  will  hi'  fresh,  hut  the  water  near 
the  bottom  will  he  salt,  and  it  will  he  a  puzzle  to  know 
what  factor  to  use  in  converting  the  total  volume  dis- 
placed by  the  vessel  into  tons  of  weight. 

All  other  vessels  than  war  vessels  passing  through  the 
Canal  are  to  pay  tolls  based  on  their  net  tonnage.  The 
hulk  of  the  pamphlet  is  taken  up  with  detailed  rules  for 
computing  the  gross  and  net  tonnage.  The  gross  tonnage 
is  defined  as  "the  exact  cubical  contents  of  all  spaces  be- 
low the  upper  deck  of  a  vessel  and  of  all  permanently 
covered  and  closed-in  spaces  on  or  above  that  deck."  ex- 
cept such  as  are  in  the  rules  specifically  exempted.  To 
obtain  the  net  tonnage,  there  is  deducted  from  the  gross 
tonnage  the  capacity  of  spaces,  such  as  the  engine  and 
boiler  rooms,  which  are  not  available  for  the  accommoda- 
tion of  passengers  or  freight.  The  cubic  capacity,  when 
measured  in  cubic  feet,  is  converted  into  tons  by  divid- 
ing the  total  by  100. 

It  is,  of  course,  true  that  the  tonnage  measurement  of 
vessels  is  based  on  long  established  custom.  The  compu- 
tations ami  uncertainties  which  it  involves,  however,  are 
"holly  out  of  accord  with  present-day  commercial  prac- 
tice. Variations  in  tonnage  measurements  in  differenl 
countries  by  differenl  sets  of  rules  is  such  that  the  ton- 
nage of  a  vessel  may  vary  by  a  considerable  percentage 
according  to  the  system  by  which  it  is  measured. 

Ii  seems  a  pity  that  in  the  opening  of  the  Panama 
(anal,  the  opportunity  was  not  taken  advantage  of  to  es- 
tablish, in  place  "f  the  antiquated  system  of  tonnage 
measurement,  some  simple  system  of  measuring  vessels 
passing  through  the  Canal,  which  should  he  easy  of  de- 
termination, and  which  mighl  he  the  lirst  step  toward  an 
international  standard  for  vessel  rating. 

It  is  well  known  that  the  arbitrary  character  of  the 
usual  rules  for  measuring  net  tonnage  ami  the  fad  thai 
net  tonnage  forms  the  basis  upon  which  laves,  insurance 
'.ii'-.  pori  due-,  etc.,  arc  assessed,  has  resulted  in  con- 
siderable freak  work  in  ship  designing  ami  ha-  placed  a 

ue im  on  the  practice  of  carrying  cargo  on  deck,  pro 

levied  . 1 1 1 1 \  h\  in  h  shelter  a-  will  nol  bring  the  space 
within  the  statutory  requirements.  Ii  would  be  entireh 
i"'  ible  to  adopl  a  system  of  measurements  for  vessels 
passing   through   the   Panama   Canal,   for  assessing  lolls 

which    would   ;n,,i,i   all    il mplications  of   the   anti 

qua  ted    nel    tonnagi     men  tire nt,     <  lur   contemporary  ■ 

I nlernational  Marine  Engineering,  suggests  thai  the  sim 

pie   block   im. i  urcmenl   of  each   vessel,   multiplying  the 

h  on  the  load  water  line  i,v  the  beam,  and  the  prod 

111  I    I'V     the   dial  I    ami    ll.    n    ;,      ,       nv.    ,,    |,,||    0f  .,.n|    (1|| 
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practically  equivalent   to  the  present   rate  of  $1   per  net 
registered  ton  on  the  average  merchant  vessel. 

Some  such  simple  system  of  vessel  measurement,  which 
may  be  easily  made  by  the  canal  operating  force,  would 
save  a  vast  amount  of  possible  delay  and  controversy  in 
the  future  over  the  measurement  and  toll  rate  of  vessels 
passing  through  the  Canal. 


ILsiE&dl  Sufllbsndlesace  o^es3  Goal 


A  difficult  engineering  problem  on  which  a  great  deal 
of  study  has  been  expended  in  the  coal-mining  districts 
of  Europe  is  becoming  extremely  acute  in  certain  parts 
of  the  Pennsylvania  anthracite  fields. 

The  city  of  Plymouth,  in  Luzerne  County,  with  a  popu- 
lation of  some  18,000,  is  underlaid  by  the  workings  of 
the  Plymouth  Coal  Co.  The  engineering  firm  of  Harri- 
son &  Butts,  of  Wilkes-Barre,  has  recently  made  for  the 
city  authorities  of  Plymouth  an  examination  of  these  coal 
workings  and  rendered  a  report  of  its  findings.  The  coal 
company's  workings  cover  an  area  of  about  150  acres,  lo- 
cated beneath  the  largest  and  most  compactly  built-up 
portion  of  the  city  of  Plymouth.  Marked  subsidence 
of  this  entire  area  has  already  occurred.  Many  build- 
ings are  out  of  plumb  ami  in  some  cases  are  broken 
through  from  top  to  bottom.  A  large  sewer  in  Main  St. 
has  been  broken  and  the  grade  of  the  street  has  been  so 
altered  by  subsidence  as  to  necessitate  the  construction 
of  an  entirely  new  36-in.  storm-water  sewer. 

There  are  seven  coal  scams  underlying  Plymouth,  the 
thinnest  averaging  5  ft.  in  thickness  ami  the  thickest  av- 
eraging 22  ft.  The  coal  seam  nearest  the  surface  has 
about  o<i  ft.  of  rock  cover,  above  which  is  a  depth  of  10 
t « .  on  ft.  of  sand  and  gravel.  The  lowest  coal  seam 
worked  is  at  a  depth  of  about   son  ft.     The  total  volume 

of    coal    which    has    I a    removed    from    these    various 

seams  over  the  150  acres  of  area,  is  from  8,000,000  to 
10,000,000  cu.yd.  In  some  of  the  seams  as  much  as  1 "'  I 
of  the  coal  ha-  been  mined,  leaving  only  :!n',  of  its  aria 
in  pillars  to  support  the  surface.  Many  of  these  pillars 
are  broken  and  partly  crushed  already. 

While  a  small  amount  of  work  lias  been  done  in  sluic- 
ing culm  and  refuse  back  into  the  seams  to  take  the 
place  of  the  coal  removed,  the  work  has  been  unsyste- 
matic and  no  great  account  can  be  made  id'  the  filling 
heretofore  placed  as  a  guard  against  subsidence.  Fur- 
ther than  that,  the  engi] rs  report  that  if  all  the  avail- 
able   slate,     mine     refuse    and     surface     material     within 

tile  Vicinity  of  the  collieries  Were  to  be  sluiced  back 
into  'In'  workings,  the  total  amount  would  only  be 
two  or  three  million  cubic  yards,  or  a  little  more  than  a 
quarter  of  the  amount  required  to  replace  the  coal  which 

has  I n  removed. 

It  will  be  apparent,  therefore,  thai  the  section  of  the 
city  above  these  underground  workings  is  supported  only 
by  the  rock  roof,  the  -low  yielding  of  which  ha-  already 
become  evident.  The  engineers  say  in  their  report 
"should   the  roof  break,  a-   further  mining  would  cause 

it    to  do.   the  surface   Would    fall    to   a    depth    which    might 

entail  a  catastrophe." 

Similar  condition-,  more  or  less  serious,  exist  al-o  at 
other  towns  and  cities  in  the  anthracite  region  and  pre- 
sent an  engineering  and  economic  problem-  of  the  grav- 


est difficulty.  With  the  rapidly  diminishing  stores  of 
anthracite,  it  is  on  the  one  hand  exceedingly  important 
for  the  conservation  of  the  supply  that  a-  much  as  pos- 
sible of  the  coal  m  the  seams  should  he  mined  and  saved. 
It  seems  little  short  of  a  crime  against  posterity  that  we 
are  today  taking  from  the  coal  -cams  by  our  mining 
processes  only  half  to  two-thirds  of  their  entire  con- 
tents and  in  soft-coal  mining  even  a  smaller  proportion, 
leaving  the  remainder  forever  locked  up  and  irrecover- 
able. On  the  other  hand,  the  growth  of  population  and 
of  cities  in  the  coal  regions  has  brought  about  the  con- 
struction on  the  surface  in  many  places  of  improvements 
SO  valuable  that  their  destruction  by  subsidence  must  be 
guarded  against  even  at  large  expense,  to  say  nothing  of 
the  risk  to  human  lives  at  stake.  That  it  will  eventually 
become  necessary  to  replace  by  some  sort  of  filling  the 
space  in  the  seams  left  vacant  by  the  removal  of  coal, 
there  seems  little  reason  to  doubt.  If,  however,  such 
filling  were  to  be  made  compulsory,  the  added  expense 
to   mining   operations   would    be   equivalent   to   stopping 

all    mining   under   the   cities   threate 1    by    subsidence, 

since  coal  won  there  would  have  to  compete  with  coal 
taken  from  areas  where  no  such  safeguarding  was  neces- 


Filler  £©2=  tUhe  Joaiafcs  of  Brfclfe 
P  a  vestment 

In   our   issue  of    Dec.    11    we   published   the  proposed 

specifications  for  New  York  State  highway  work  drafted 
by  the  lirm  of  Blanchard  &  Hubbard  for  the  New  York 
Department  of  Efficiency  and  Economy.  A  remarkable 
feature  in  these  specifications,  which  ha-  received  general 
criticism  since  they  were  published,  is  the  requirement 
that  the  joints  in  brick  or  stone  pavements  should  be 
tilled  with  asphalt  instead  of  cement.  The  reason  for 
this  requirement,  given  by  Blanchard  &  Hubbard,  is 
"that  asphalt  is  more  durable  on  account  of  its  elasticity 
and  is  less  noisy  and  much  easier  to  repair." 

It  is  true  that  there  are  some  engineers  who  still  ad- 
here to  the  old  practice  of  using  asphalt  filler  for  the 
joints  of  stone  and  brick  paving;  hut  we  believe  such 
engineers  are  in  a  small  minority.  The  leading  engi- 
neers responsible  for  street-paving  design  and  construc- 
tion arc  substantially  agreed,  we  believe,  that  the  use  of 
properh  mixed  ami  properly  placed  cement  grout  in 
place  of  soft  tiller  constitutes  one  of  the  most  important 
improvements  in  brick  paving  practice  that  has  taken 
place  in  decades.  A  grouted  pavement  become-  practi- 
cally a  continuous  sheet.     The  bond  of  one  brick  or  -i 

with  those  adjacent  to  it  i-  s,,  strong  that  it  is  practically 
impossible  by  any  blow  of  traffic  for  a  bri<  k  to  be  loosened 
and  forced  down  lower  than  it-  neighbors.  Again,  the 
hard  grout-filled  joint  protects  the  comer-  of  the  brick 
"i'  t"iie.  -o  thai  they  are  not  rounded  oil'  by  the  attrition 
of  horses' hoofs,  as  always  happens  in  a  few  wars  on  pave- 
nts  where  the  joints  arc  filled  with  bituminous  mater- 
ials. 

Such  sniooih-urfai  cil  pavements  can  be  kept  clean  and 
sanitarj  with  far  less  expense  than  the  old  type  of  pave- 
ments, where  dirt  always  lodged  in  the  joints  a-  soon  as 
ill-  pavement  became  at  all  worn.  Still  further,  the 
grouted  joint-  cost  less  than  the' asphalt-filled  joints,  and 
a  workmanlike  job  is  lunch  more  easily  secured  with  or- 
dinary   labor. 
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To  offset  all  these  advantages  it  is  said,  by  Messrs. 
Blanchard  &  Hubbard,  that  the  asphalt-filled  joint  is 
preferable  because  the  pavement  is  more  elastic  (which 
means  doubtless  that  less  pains  is  necessary  in  the  pro- 
vision of  expansion  joints  to  provide  for  temperature 
movements  in  the  pavement)  and  that  openings  in  the 
pavement  for  repair  are  more  readily  made,  while  the 
pavement  is  also  less  noisy. 

Even  if  the  asphalt-filled  pavements  were  proved  to 
be  superior  in  these  respects,  we  do  Qoi  think  these  con- 
siderations are  sufficient  to  offset  the  important  advan- 
tages above  enumerated.  Tt  is  not  believed,  however, 
that  there  really  is  a  large  difference  in  respeel  to  these 
qualities  between  the  two  types  of  pavement.  It  has 
proved  to  be  entirely  practicable  to  so  lay  a  grout-filled 
brick  pavement  that  no  serious  trouble  will  occur  from 
paction  and  expansion.  As  to  the  difference  in  labor 
'"-i  in  making  an  opening  in  a  pavement  with  soft  filler 
or  with  grout,  it  cannot  be  very  great.  Even  if  it  were 
considerable,  however,  it  must  be  remembered  that  the 
specifications  we  arc  considering  are  not  for  city  streets. 
but  for  country  roads,  on  which  it  should  rarely  be  neces- 
sary to  make  anj  openings  in  the  pavement  when  once 
properly  laid.  In  such  locations  at  least,  there  would  be 
no  reason  to  selecl  the  asphalt  filler  because  of  mure  eon- 
venient  repair. 

ks  for  the  relative  noise  of  traffic  on  the  two  classes 
of  pavement,  there  appears  to  be  little  to  choose. 
Jt  i-  of  interesl  to  note  that  on  the  new  paving 
work  which  is  being  dune  by  the  City  of  Baltimore, 
perhaps  the  laxgesl  task  of  streel  paving  now  under  way 
in  the  United  States,  brick  paving  with  cement  grout 
filler  '  !  "ii  the  street  passing  the  city  hospital. 

It  musl  be  borne  in  mind,  too,  thai  the  whole  paving 
question   has  a  differenl   aspect   today    by   reason  of  the 


rapidly  growing  preponderance  of  motor  traffic  over  horse 
traffic.  The  secure  footholds  for  horses'  calks  afforded 
by  the  open  joints  of  the  old-time  tar-filled  brick  or  stone- 
block  pa'cment  art  no  longer  essential.  On  the  contrary, 
the  nearer  to  a  smooth  plane  surface  a  street  can  be  kept, 
the  less  the  wear  and  tear  upon  motor  vehicles  of  all 
classes  and  the  less  the  wear  and  tear  also  on  the  pave- 
ment itself.  With  the  rubber-tired  traffic  of  motor  ve- 
hicles, also,  one  pavement  is  as  good  as  another  so  far 
as  noise  is  concerned.  Any  engineer  -'nterested  in  street- 
paving  methods  who  is  still  unconvinced  as  to  the  su- 
periority of  grout  filler  over  cement  filler  for  brick  pav- 
ing would  do  well  to  make  a  short  tour  of  inspection  in 
some  of  the  cities  of  the  Middle  West  .vhere  brick  pav- 
ing has  been  in  use  for  a  dozen  to  twenty  years.  An  ex- 
amination of  the  relative  condition  of  pavement  of  both 
these  types  which  have  been  subjected  to  several  years' 
wear  will  convince  the  most  skeptical. 

As  to  what  practice  will  finally  be  adopted  in  the  New 
York  highway  specifications,  one  may  well  hesitate  to 
prophesy  in  view  of  the  kaleidoscopic  changes  which  have 
taken  place  in  New  York  highway  administration  during 
the  past  few  months.  We  are  informed  on  good  author- 
ity, however,  that  so  far  as  the  recommendation  of 
Messrs.  Blanchard  &  Hubbard  above  discussed  is  con- 
cerned, those  at  present  in  authority  have  no  intention  of 
adopting  it  in  their  practice.  Indeed,  according  to  pub- 
lished newspaper  statements,  Commissioner  Carlisle,  the 
head  of  the  New  York  Highway  Department,  has  become 
so  disgusted  with  the  pulling  and  hauling,  the  charges 
and  countercharges  between  the  various  asphalt,  and  tar, 
and  oil  interests  that  he  is  in  favor  of  abolishing  the  use 
of  bituminous  materials  entirely  in  state-road  work  and 
building  only  gravel,  macadam,  brick  or  stone-paved 
roads. 


ILetiteff9©  to  4!he  Editor 
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The  *°  Economical  Concirefte 
Design" 
I      the   commui  Edward    Godfrey   in 
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I         i   icentrii    compre    ion  on  a  plain  

oliiiiin  or  pier,  the  length  oi  id 
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■    ■ 1 1 
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•  I a 
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[The   two   paragraphs  noted  above   by   Mr.   Worcester 

are  as  follow .- : 

Massive  concrete  is  suitable  for  dams,  retaining  walls,  and 
pli  i  and  short  columns  In  which  the  ratio  "i  ">j;tii  o>  least 
width    Is    relatively    small.      Under    ordinary    copaitions,    iiiis 

n should    not   exceed    six.      n    is   also   suitabli     to     arches 

lerate  span,   where  Hi ndltlons  as  to  foundations  are 

fa  i  oi  able, 

i       Lri    meant     ompresslon  members  of  which   the 

f  unsupported  length   i"  least   width  exc ts  about   s  \ 

ind    which    are    provided    with    reinforcement    of   one   ol    the 
forms    hi  deeci  tbed, 

-Ed.] 

Relation    between    Engineering 
and  Art 

I   tlgilieet  illg    and    ait    have   a    I'elal  ionship    no!    \r| 

Fully  appret  iated  by  the  engineers,  the  artists,  and  i  hose 

who  combine  the  two  profeBu s     the  architects — of  the 

i  nitecl   Statt   ,     The    \  merican  engineer  he    I  he  greai 

■   i  oppoi  i 1 1   in  the  world  to  design  and  to  "iv.  i  nrtia- 

i  ic  building    oi   the   rcinfon  ed  concrete  l\  pe  bei  au  e  he 
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is  not  restricted  to  certain  conventional  classes  of  archi- 
tecture, as  is  largely  the  case  with  European  engineers 

American  engineers  are  beginning  to  attempt  the  har- 
monious combining  of  the  two  professions,  but  they  have 
much  to  learn.  To  substantiate  this,  note  the  latest  ami 
greatest  New  York  skyscraper — the  YVoolworth  Build- 
ing; it  is  a  work  of  art,  in  proportions,  but  an  eyesore  to 
artists,  as  regards  ornamentation.  Scrape  off  the  latter 
and  you  have  a  beautiful  edifice. 

Correct  proportion  is  the  only  quality  which  can  give 
real  and  permanent  beauty  to  a  structure.  With  few 
exceptions  ornaments  are  applied  only  as  cloaks  to  im- 
perfections— -to  hide  defects  in  design.  To  test  the  har- 
mony of  a  structure  and  an  ornament,  the  following  rule 
is  a  good  guide :  An  ornament  which  can  be  removed  from 
a  building,  without  leaving  an  evident  void,  is  a  super- 
fluity and  does  not  add  to  the  beauty  of  the  structure. 
As  I  understand  it,  an  ornament  should  constitute  an 
ornamented  part  of  the  construction,  and  should  be  per- 
mitted to  exist  only  when  it  contributes  to  the  beauty 
of  the  whole. 

If  this  is  not  the  case,  and  the  ornament  is  additional 
to  the  construction,  it  is  analogous  to  an  overdressed 
lad}".  If  she  is  personally  beautiful,  she  does  not  require 
(should  absolutely  reject)  the  anti-climax  of  super,  if 
not  indeed  gaudy  and  tawdry,  ornamentation.  If  she  is 
not  beautiful — well,  that  is  another  matter;  the  analogy 
ends  here,  for  her  designer  is  beyond  our  condemnation. 
This,  however,  is  the  lesson:  True  lines  represent  beauty 
— not  the  qualification  and  complication  of  such  lines. 

American  engineers  and  architect-  do  not  yet  realize 
what  an  advantage  they  possess  over  their  European  col- 
leagues, in  that  they  are  not  reared  amid  examples  of  the 
architecture  of  a  decadent  period  (from  the  close  of  the 
17th  century  until  now).  It  takes  years  to  forget  all  that- 
rubbish,  and  to  learn  that  simplicity  is  the  best  quality 
both  in  engineering  and  art.  and  ornamentation  i-  Inn 
a  small  branch  of  art.  and  entirely  distinct  from  struc- 
tural design. 

William  Hokkkk. 

21  Plaats,  The  Hague,  Holland.  Nov.  25,   1913. 
v 

£©  Its  Store  iagttlhi. 

Sir— The  communication  of  Robert  C.  Harnett  in  your 
issue  of  Dec.  25,  1913,  p.  1314.  is  rather  interesting  in 
thai  the  author  suggests  paying  for  roii,  rete  according 
to  n-  strength  as  a  means  for  securing  stronger  concrete 
structures.  The  value  of  such  a  method  seems  question- 
able and   may  even   o rage   indifferenl    work:   it   l: i \ < ■  - 

the  incompetent  contractor  a  liberty  which  he  might 
abuse.  If  a  structure  is  designed  for  concrete  of  given 
strength,  it  seems  thai  such  i rete  should  be  speci- 
fied and  used:  the  use  of  a  weaker  concrete  might  be  ab- 
solutely dangerous. 

If  ilio  weaker  concrete  is  strong  enough  to  carr}  the 
required  loads  with  the  size  of  members  indicated  on  de- 
sign,  then    economical   engineering   would   demand    thai 

the  weaker  c rote  be  specified.     Under  thi 

Bcheme,  the  Btron  e  could   be  specified  and  re- 

quired by  the  design  ami  then  should  the  tests  show  the 
c irete  to  !»•  used  as  of  inferior  strength,  the  contrac- 
tor would  he  permitted  to  use  it  and  l>o  paid  for  it  al  a 
reduced  rate.    The  contractor  will  find  it  cheaper  to  ac- 


cept a  reduced  rate  for  poor  concrete  already  poured  than 
to  tear  out  and  replace  it  with  proper  concrete.  Mr.  Bar- 
nett  suggests  that  under  the  proposed  scheme  thi 
tractor  will  exert  every  effort  to  secure  the  strongest  con- 
crete possible;  this  i-  true,  but  unless  very  strict  super- 
vision is  maintained  and  skilled  labor  employed,  it  is 
possible  that  a  great  amount  of  concrete  will  be  poorly 
mixed.  It  may  even  lie  cheaper  for  tin-  "skin"  contrac- 
tor to  employ  cheap  labor  and  poor  superintendence  and 
accept  tin-  reduced  rate  for  poor  concrete. 

It  seems  that  a  more  effective  way  of  securing  stronger 
concrete  structures  is  stated  in  the  beginning  of  Mr.  Rar- 
nett's  letter.  The  specifications  should  state  distinctly 
ju-t  what  strength  is  expected  of  the  concrete  and  that 
the  contractor  will  be  required  to  furnish  concrete  whose 
strength  is  reasonably  close  to  that  specified.  Close  en- 
gineering supervision  should  he  maintained  and  tests 
frequently  made.  If  the  concrete  runs  below  the  proper 
strength,  then  the  contractor  can  be  warned  and  made  to 
remove  any  dangerous  work.  It  seems  that  it  is  better  to 
prevent  the  use  of  or  to  reject  weak,  inferior  concrete. 
accidentally  or  otherwise  made,  than  to  accept  it  and  pay 
for  it  at  a  reduced  rate. 

Chas.  D.  Coxklix.  Jr. 

Cheltenham.  Penn..  Dec.  30.  1913. 

Sir — Mr.  Barnett's  communication  is  very  practical 
and  suggests  an  efficient  remedy  for  an  existing  evil  in 
concrete  construction,  the  importance  of  which  has  not 
been  generally  recognized  but  which,  if  observed  in  the 
construction  of  buildings  in  general,  would  overcome 
many  of  the  difficulties  now  experienced  in  obtaining  suf- 
ficient time  for  mixing  the  hatch,  and  care  in  the  hand- 
ling and  placing  of  same  afterwards. 

It  would  prevent  many  of  the  difficulties  and  contro- 
versies which  are  now  of  almost  daily  occurrence  between 
the  contractor  and  thi'  engineer  on  concrete  jobs  a-  to 
what  is  the  proper  length  of  time  to  leave  the  batch  in 
the  mix  and  impress  the  contractor  with  some  realization 
of  the  real  importance  of  properly  made  concrete.  I  be- 
lieve I  voice  the  experience  of  all  engineers  who  have 
had  charge  of  concrete  construction  work,  when  1  state 
that  the  average  contractor  has  no  other  comprehension 
of  concrete  save  that  it  is  just  a  mixture  of  the  aggregates 
anil  cement  in  the  prescribed  proportions  with  a  certain 
amount  of  water:  and  that  the  more  economically  he  can 
"jumble"  it  together  and  dump  it  in  the  forms  the  bet- 
ter work  he  is  doing. 

This  suggested  crushing  tesi  and  the  application  of  the 
result.-  will  naturally  force  a  more  intelligent  realization 
of  the  fad-  pertaining  to  the  qualities  of  concrete  than 
days  of  heated  argument;  and  the  proper  incorporation 
of  requirements  into  the  specifications,  and  then  their 
enforcement  a-  the  construction  proceeds,  will  thus  have 
the  threefold  advantage  of  obtaining  better  concrete,  pre- 
venting premature  form  removals  and  the  enlightenment 
of  the  contractors  as  to  the  reasonableness  of  the  engi- 
neers' requirements. 

I;   seems  possibli    too  that   it   might   indirectly   sug 
to    Hi,-   ••commercial    designers"   of    reinforced    concrete, 
that  there  are  othei   considerations  than  economy  in  the 
amount  of  steel  used  an, I  the  time  ami  abilit}  expended 
upon  their  plans. 

A.  C.  Aeend. 
Omaha.  Neb.,  I >.-,  .  27,  1913. 
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We  give  below  extracts  of  two  separate  reports  on  the 
failure  of  the  Stark-Lyman  reinforced-concrete  building 
at  Cedar  Rapids,  Iowa,  which  occurred  on  Nov.  14, 
1913.* 

The  two  reports  agree  in  assigning  as  a  primary  cause 
of  the  failure  the  retardation  of  the  set  of  the  concrete, 
due  to  the  low  temperature  after  pouring,  but  one  of  the 
reports  lays  particular  stress  upon  the  excess  loading 
from  the  falsework,  while  the  other  points  out,  as  the 
daiy  cause  of  failure,  a  weak  connection  between 
beam,  girder  and  column,  in  one  of  the  upper  flours  of 

1913, 


p.    1^54. 


"Engineering  News,"  Nov. 


p.    1104;  Dec. 


the  building.  It  may  be  noted  also  that  it  is  here  brought 
out  that  in  the  upper  floors  the  columns  were  reinforced 
merely  with  straight  rods,  and  that  the  hooping,  hith- 
erto described  as  being  in  the  columns,  reached  only  to 
the  fourth  floor  of  the  building. 

The  first  report  given  below  is  an  abstract  of  one  pre- 
sented by  C.  A.  P.  Turner,  of  Minneapolis,  Minn.,  to  the 
Master  Builders'  Association  of  the  State  of  Iowa.  Mr. 
Turner  was  called  in  by  that  Association  to  investigate 
the  failure  of  the  building,  and  the  report  made  by  him 
to  the  Association  has  been  put  at  our  service.  In  order 
to  make  Mr.  Turner's  report  readily  intelligible  to  the 
reader,  we  present  herewith  drawings  made  from  infor- 
mation furnished  by  Mr.  Turner  showing  the  typical 
floor  plan  of  the  upper  floors  as  designed  and  a  statement 
as  to  the  beams  and  beam  reinforcement  on  these  floors. 

Mr.  Turner  states  that  in  the  interior  columns  of  the 
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building  the  design  shown  was  no!  followed  in  actual 
construction,  circular  columns  of  approximately  equiva- 
lent area  ba\iug  been  substituted  for  the  square  sections. 
Whether  there  were  other  deviations  Erom  the  original 
design,  we  are  not  informed. 

M  r.  Turner's  report   read,-  in  part  as  follow  e : 

The    building    unde slden n   waa   nol    what   ahouid   be 

I 1  ■  1 1       called    .i     relnfon  ed  i  on.  rete    Idlng        H     « .-is    so 

onl      In   part       11    presents  h   c binatlon   of  hollow   tile,  oon- 

creti     and    Bteel       The    floors    throughout    were    made    up    In     i 

i', i ii  t    of   i  lie,    with    thin     nai  i  ow   Joists   of   concrete    b< 

rati     tlli       and   b    skimp:*    la>  er  of   two   Inches 
ncreti    covering    thi    i  n.^  on   top    i  hese    lol   I      belni     eai  h 

n  ii i    ■,'.  Ith    two   twl   ted    rod 

The  detail     ol    thi    u ma  |    be  charactei  l«ed   as   i i 

lo  ii<  .i    bei nd   Blah   construction,   In    which    the   beams   run 

crosswise   nl    the   building    and    the   slabs    Bpan    From    beam    to 

ii iii.ni    Ii     .    oni    waj    tj  pe,    b  nd    1 1 ■  i 

between  th.  i  lie  Is  nomlnallj  I  In  bul  as  in  usual  In  ibis 
kind  ol  thi     till  I"-"  nl    of   i  he   i  lie   varies  Borne- 

H  I, .  i  I  in  I     l  I h     ..l      ll r.     I  I      I  In       1 1 1 J    Minn. I 

.nl..  i    ..i    placi       wheri     t1 ....     slight    Ini- 
tios    i  n   'I"    ■  '   ting    i.c    ....    1 1 1 i    1 1 1 .  a  v  i i    1 1 . 

ten ubI;    i  .I  i  mi  pe  Ir  the  di  (free  ol   si  rensrl  i> 

uall       i    bj    iin    mi  - m    Adopted       tn    the    uppi  r 

i ■  J i    ivai    .in    deep  bj    12x1!   In    Id   plan,  s,p- 


January  8.   1914 


ENGINEERING    NEWS 


97 


32   6 


582 


proximately.  These  tile  were  moderately  hard  burned,  with 
a    u-   to    -S-in.    shell. 

The  reinforcement  of  this  building  consisted  of  square 
twisted  bars,  which  showed  by  the  manner  in  which  they 
w.i,-  bent  that  the  material  was  tough  and  of  a  reasonably 
fair    quality 

A  careful  examination  of  the  broken  concrete  indicated 
beyond  question  that  a  liberal  amount  of  cement  had  been 
used  throughout,  and  that  the  concrete  itself  was  of  unu- 
sually good  quality.  The  sand  found  on  the  job  was  excep- 
tionally good,  the  rock  of  fair  grade.  There  was  noted  this 
striking  characteristic  in  nearly  all  fractures  of  concrete  ob- 
served: that  il  all  presented  a  clean  cut  cleavage  of  the 
stone  aggregate,  including  those  on  the  fourth  and  fifth 
floors. 

The  lower  tiers  of  columns  are  of 
hooped  and  vertically  reinforced  type. 
This  hooping  is  found  on  most  columns 
as  low  as  the  fourth  tier,  and  on  some 
lower  than  that.  From  this  point  up- 
ward the  columns  are  reinforced  in  the 
main  with  either  four  or  eight  rods  ver- 
tically, and  tied  12  or  15  in.  apart.  These 
rods    are    from  to     :,    in.    in    diameter. 

In  this  connection,  pointed  attention 
should  be  called  to  the  characteristics 
of  these  two  respective  types  of  column 
reinforcement.  A  hooped  column,  with 
hoops  binding  the  core,  holding  it  in 
shape  under  excessive  load,  or  where  the 
concrete  is  not  thoroughly  cured,  rend- 
ers this  type  tough,  reliable  and  safe,  so 
that  an  accident  with  it  is  nearly  or  al- 
most out  of  the  question.  The  second 
type  of  column,  that  is.  with  vertical 
reinforcement  of  ties  at  intervals  of  12 
to  14  in.,  have  little  or  no  toughness. 
crete  body  is  not  well  bound  to- 
gether, so  that  unless  the  concrete  is 
well  cured  and  hardened,  sudden  collapse 
and  failure  may  readily  occur  without 
any  warning  whatsoever.  That  is.  the 
column  will  fail  by  simply  bulging  out 
between  tin-  ties,  and  everything  in  the 
vicinity  will  drop,  in  a  collapse  of  this 
kind,  so  quickly,  that  it  will  be  almost 
impossible  for  the  eye  to  detect  which 
part   of   the   strui  ture   failed    first. 

Some  of  the  most  important  beams  of 
the  structure  were  provided  with  no 
stirrups  whatever,  reinforcement  at  the 
bottom  and  top  of  the  beam  respectively 
being  parallel  to  the  center  line  of  the 
bean  for  some  distance  from  the  sup- 
port. Reinforcement,  which  was  carried 
up  to  the  top  of  tlie  beam,  was  carried 
out  a  considerable  distance  from  the 
support  ami  then  bent  down  sharply, 
affording,  in  this  unscientific 
little  or   no  assistance   to   tin-  concri  l' 

it     the    time     when     it     needed     this 

tost,     that    is,     in     the     parti-, 

cored   condition.     This   radical   departure 

from     good      practice,      in      leaving      out 

ps  and  in  Improper  bending  of  beam  rods,  we  flnd  in  the 
Import  i'  l    member,    Beam    41.    in    which    Beam    ■'■-'    frames    as 
ipper  story,   going    by   Column    IS      This  de- 
tail  will   be   referi  ed    to     ■ 

Mr.  Turner  then  refers  to  the  temperature  c litions 

existing  during  the  construction  of  the  building.  The 
b  '!  -  ratures  and  the  dates  of  the  easting  of  the  various' 
floors  are  given   further  along  in  this  article   (Fig.   3). 

in   commenting   upon    thi iditions    noted    there,    Mi 

Turner  saj  - : 

\i I    Oct.    13.    the    tilth    il, .,!,•    was    poured,    the    minimum 

'till'       at      that      lime      running      below  ll    ..Willi; 

the  iii i   minimum  temperature,  it   will  be  seen  that   it  drops 

rapldl;  from  10  to  21  ami  22  above  zer i  Oc(  20,  be- 
fore 'lo  i, in,  n was  finished,  and  we  on  tin- 
next   flooi      Tb,    concrete,  contrar)    to  e i   , 

tiee.    was    mixed    with    cold    water,    and    hence,    as    expei 
teaches   us.    the   ha rdenli  tl ast 

111  US  I       haV«      be,     ,|      ,    .    ,    V      sb.W      indeed  Tl  ll  S      W   oil  Id      |e 

■      •■!     the    column     boxes        That     which     was 

tin-    slabs,    on    account  01  pt Ion    nt    th 

olsture   iij    tb.    tii...    would    harden    with    much 


rapidity,  and  might  be  expected  to  develop  a  reasonable  com- 
pressive resistance,  between  this  period  and  the  period  in 
which  the  collapse  occurred,  especially  in  view  of  the  fact 
that  from  Oct.  22  to  26  the  maximum  temperature  rose  above 
60  ~.  The  air  and  sun  would  strike  more  or  less  on  the  top 
surface  of  the  floor,  while  the  columns  would  not  be  sub- 
ject to  such  favorable  conditions,  particularly  in  that  part 
of    the    columns    immediately    below    the    floor. 

If  we  are  to  place  concrete  in  the  fall  of  the  year  in  a 
temperature  ranging  from  below  50  down  t"  20"  and  10 
above  zero,  we  can  readily  do  so  and  secure  the  same  degree 
of  rapidity  in  hardening  that  is  secured  in  the  warm  summer 
weather,  by  the  simple  and  comparatively  inexpensive  expedi- 
ent of  heating  the  water  of  the  mix,  thus  waking  the  cement 
up    so   that   the   chemical   action    of   hardening   progresses   with 
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Bi  \  m   Si  m  iiii  ii    foe  Stark-Lyman  Building 

the  sai  approximately  the  same  degree  of  rapidity 

as  it  does  in   the  win  m  summer  season.    There  was  ample  time 
between    Oct.     13    and    N'iiv     11     tor    this    concrete    to    have    be- 
come well  cured,  or  sufncientlj    well  cured  to  become  .;. 
able    am]    sale    had    this    simple    precaution    been    taken. 

SPECIFIC    CAUSES    OP   THE    FAILURE 

In    Beam    il    framing    Into   Column    IS   on   the   upper    floors 
there    Is    .1    weak    member,    deficient    in    reinforcement    where 
Beam   33   frames    Into   It       The    shear   on    the   concrete   in   this 
beam     in     its    partly     cured     condition     is     higher    than     is 
narily    considered    permissible    with  cured    concrete. 

This  fact  combined   with  the  unquestionably  soft    condition  of 

Hi in  1.1.    due   1.1   the  chills    we.itb.i    and   the   fact   that   the 

column  reinforcement  when  Beam  11  frames  Into  it  at  the 
fifth  floor  and  at  the  top  oi  the  fourth  tier  of  columns  above 
the  basement,  consisted  merels  of  vertical  rods  with  ties  at 
considerable  intervals  apart,  makes  this  point.  In  the  writer's 
■  •Tit.    the    Initial    point    of   failure.      The   giving    way   Of   the 

column  ni  ibis  Junction  of  the  beam  and  column  would  cause 
a  wrenching  throu  h  Beam  3E  of  Column  IB,  and  the  almost 
instantaneous  collapse  of  the  two  end  bays  of  the  building. 
This   conclusion    Is   In   accord    with    the    manner   In    which    the 

I'ailui  nil     seems     substantiated     by     what     evidence 

has  been  given  by  various  witnesses  at   the  coroner's  Inquest 
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It  has  been  suggested  by  some  that  the  settlement  of  the 
supports  may  have  had  something  to  do  with  the  failure. 
Careful  levels  were  taken  by  the  writer  upon  the  center  line 
of  columns  transversely  of  the  building  in  the  section  which 
collapsed,  and  no  change  in  level  was  discovered.  It  is  im- 
possible to  account  for  the  collapse  on  this  ground.  The  fact 
that  the  failure  was  instantaneous  or  nearly  so  would  pre- 
clude the  possibility  of  the  adoption  of  the  theory  that  fail- 
ure of  the  centering  was  the  cause  of  the  collapse.  As  has 
been  suggested  by  some  who  held  to  the  idea  that  the  small 
amount  of  concrete  which  had  been  poured  on  the  roof  above 
the  seventh  floor  over  an  insignificant  area  may  have  pro- 
duced the  collapse  through  failure  of  the  supporting  forms. 
A  collapse  of  this  character  would  be  accompanied  by  a 
kind  of  step  by  step  failure  as  was  noted  distinctly  in  the 
collapse  of  the  Long  Beach  Hotel.*  when  the  upper  floor 
came  down  first  and  one  floor  after  another  followed.  In  the 
case  under  discussion,  however,  this  phenomenon  was  absent 
and  a  careful  consideration  of  all  facts  seems  to  determine 
with  a  high  degree  of  certainty  the  manner  of  failure  as 
above    advanced. 


A.M.  (FAILURE  3Pn) 
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in  his  view  the  contractor  making  a  practice  of  building 
forms  of  the  kind  and  the  character  employed  in  this  building 
needs  the  assistance  of  a  consulting  carpenter.-  The  write] 
has  used  the  expression  consulting  carpenter  in  the  sense  of 
an  expert  mechanic,  for  the  reason  that  too  many  of  tin- 
engineering  profession,  while  somewhat  familiar  with  higher 
mathematics,  do  not  possess  practical  ingenuity  sufficii  nl  tq 
devise  an  economical  and  creditable  job  of  rough  carpentea 
work. 

In  concluding  the  report  a  word  regarding  the  fact  of  the 
design  being  submitted  by  the  steel  contractor  to  a  con- 
sulting engineer  of  Chicago  is  in  order.  The  scope  of  this 
engineer's  report  was  to  determine  whether  a  certain  set  of 
rules  had  been  followed  in  the  mechanical  operation  of  corn-; 
puting  the  strength  of  the  design.  Apparently  he  was  not 
called  upon  to  report  on  the  hazard  of  erection,  or  upon  safe 
methods  of  erection,  or  upon  the  relative  safety  of  this  d 
sign,  as  compared  with  others  of  approximately  the  sar 
cost  or  of  greater  economy.  The  mere  checking  of  a  design 
and  finding  that  the  plans  comply  fully  with  a  specification 
of  the  engineer  for  the  owner,  does  not  settle  the  question 
as  to  "whether  the  design  was  a  safe  one  from  the  stand- 
point of  the  general  public  interested  in  such  fellow  members 
of  the  community  as  were  employed  as  workmen  in  the  con- 
struction   of   the   building. 

The  specifications  of  the  engineers  for  the  owners  allow 
20,000  lb.  per  sq.in.  in  mild  steel,  for  an  exceedingly  light 
structure.  In  a  light  structure  we  have  the  condition  that  the 
rated  live  load  does  not  materially  exceed  the  dead  load,  and 
consequently  in  the  course  of  erection  the  partly  set  con- 
crete is  invariably  strained  to  a  far  greater  degree  than  is 
the  case  where  the  ratio  of  the  dead  weight  of  the  construc- 
tion is  but  a  small  fraction  of  the  live  load  capacity.  This 
causes  the  structural  design  for  light  loads  to  involve  a  much 
greater  hazard  of  erection  than  the  structure  of  design  for 
heavy  loads.  This  consideration  brings  out  more  forcibly  the 
reason  why  none  but  the  most  conservative  type  of  detail 
should    be    employed    in    the    lightest    class    of    structure. 

CHANGES  IN  DESIGN 
Mr.  Bishop,  engineer  in  charge  of  the  work  for  the  owner 
credits  the  contractor  with  having  put  up  the  building  just 
as  the  plans  called  for.  This  is  undoubtedly  intended  to  be  a 
fair  statement,  but  it  is  not  a  correct  statement  of  the  facts, 
inasmuch  as  it  does  not  do  sufficient  justice  to  the  con- 
tractor. The  contractor  put  up  a  better  building  and 
stronger  building  than  the  plans  called  for.  He  made  the 
following  changes  in  the  plans:  He  proposed  using  round 
columns,  expecting  there  would  be  some  economy  in  the  in- 
terior columns,  but  after  having  secured  permission  to  make 
this  change,  on  figuring  it  over  he  found  that  there  would 
be  an  actual  loss  by  making  this  change,  and  he  wanted 
go  back  for  that  reason  to  the  square  form  shown  on  the! 
owner's  design,  but  the  engineer  for  the  owner  is  credited 
with  having  objected  to  this  change  back  to  the  original 
plan.  Accordingly  we  find  thai  the  weak  point  above  noted, 
that  is,  the  top  of  the  column  under  the  fifth  floor,  at  Beam 
41,  an  increase  in  cross-section  of  the  concrete  of  fully  8091 
over  and  above  the  cross-section  required  by  the  engi 
inii's  design  as  adopted  by  the  '•unci-,  and  figured  on  by  the 
contractor,  and  a  corresponding  increase  in  the  strength 
the  structure  at  this  polnl  at  the  time  of  failure  of  not  less 
than  35  or  40%,  taking  Into  consideration  the  beam  and  col- 
umn  connection. 

Iii  conclusion,  it  may  be  noted  thai  Mr.  Turner  consid- 
ers thai  it  is  not  the  contractor's  duty  to  provide  againsl 
the  retardation  of  sel  of  the  concrete.  His  opinions  n 
this  regard  are  as  Eollows: 

The    writer    will    make    the    p ted    criticism    that,    while 

the  concrete  mixture  was  of  the  right  conslstencj  and 
strength,  Mr.  BlBhop,  the  engineer  foi  the  owner,  did  nol  see 
thai  ii  was  of  the  rlghl  temperatun  to  properlj  harden  In 
thi  range  o1  temperature  which  existed.  The  ordinary  con 
tractoi  i  n"i  supposed,  as  Ii  the  engineer,  to  have  had  an; 
training  In  the  fundamental  oi  elementary  principles  of 
heml   trj       He   Is   nol    supposed    excepl    he   i"-   taughl    bj    the 

■ ■  in.' ii i    chemist,   oi    has   learned    bj    observi 

time  Is  only  or r  the  elements  entering  Into  the  hard 

Portland  creti       The  1  empei  e  i  ure  pis  •      a 

ni   pari   In  thi    curlni    o1   concrete  I  ha  n  I  he  nu 

i..  i    ..I    aayi    which    ma?    have  elapsed  since  the  concrete   ws 

in    i  in    i oi  in.       w  .    should    look    nol    to   the   conti  i    to 

nformatlon    oi    In   trucl  Ion,    bul    to    the    bupi II]     edu 

-.i..i  engl in  .  i    in   chargi    ol    thi     lob,   I thai   such    i 

i ..ni    ■. .  i     ii ■    detail   in  i  he  executl 

i    ■  .1    iii.     Ion    w  hi.  ii    lis    vital    Impoi  tani  e 

i i 
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Report  on  Falsework  Loads 

The  second  report  is  based  on  an  analysis  made  by  an 
engineer  who  had  some  responsibility  in  connection  with 
the  design  of  the  building.  This  analysis  is  intended  to 
show  that  the  weight  of  the  6th  and  7th  floors,  which 
were  in  a.  state  of  imperfect  set,  owing  to  adverse  tem- 
perature conditions,  was  being  carried  through  the  false- 
work to  the  5th  floor,  and  this  floor,  unsupported  by 
falsework,  was  not  strong  enough  to  carry  the  load. 

The  centers  footing  on  the  5th  floor  were  spaced  ap- 
proximately 4  ft.  apart  and  instead  of  the  load  being  dis- 
tributed by  planks  across  the  whole  floor,  the  posts  rested 
on  small  blocks,  thus  concentrating  the  whole  load  on  one 
rib.  The  following  computations  are  made  on  the  as- 
sumption that  the  load  was  carried  on  one,  two  and 
three  ribs,  respectively. 

The  floor  was  designed  for  a  live-load  of  95  lb.  per  sq. 
ft.  so  that  the  resisting  moment  of  a  rib  (assuming  that 
rib  had  been  correctly  designed  for  the  load)  is  as  fol- 
lows (see  Fig.  1  for  sizes)  : 

RESISTING    MOMENT 

Live   load    =    95  lb.   per   sq.ft. 
Dead  load   =   70  lb.  per  sq.ft. 

Total  load  per  lin.ft.  of  rib   =   165    X    1.33   =    220  lb. 
Mr  _  WL*  _  220  X  20.  X  12  =  ^  .^ 

BENDING  MOMENT 

Weight  of  floor  per  sq.ft.   =    70. 
Weight  of   centering   per  sq.ft.   per   floor    =    4. 
No.   of   floors   carried   to   the   5th   floor    =    2. 
No.  of  centers  carried  to  5th  floor  =   3. 
Then   the  load   carried   down   each   centering   post 
2    X    70    +    3   X  4    =    152   lb.   per  sq.ft. 
Each   post  carried    4   X   4   ft.    —    16   sq.ft. 

.-.    L    =    16    X    152    =    2432    lb. 
Each    floor   panel   length   of   20-ft.   span   carries    four   posts 
spaced    4   ft.    c.   to   c.      Considering   one   rib   to   carry   a   line   of 
posts  its  bending  moment  is  as  follows: 

Mbl  (moment  from  load  of  centers)    =  29,184  ft. -lb. 
Mbd  (moment  from  weight  of  rib)       =     4.605  ft. -lb. 

33,849  ft.-lb. 
The  same   figures  for   two  and  three  ribs. 
2  ribs  3  ribs 

Mbl  29.184  29,184 

Mbd  9,23(1  13,995 

38,414  43,179  ft.-lb. 

The  comparison  between  bending  and  resisting  moments 
is    in    in. -lb.    then 

1  ril)  2  ribs                3  ribs 

Bending  moment 406,000  461,000  518.000 

Resisting  moment 88,000  176,000  264.000 

MB   ^   MR   = 4  62  2  62                  1.96 

As  the  ribs  were  designed  for  a  compressive  stress  in 
the  concrete  of  750  lb.  per  sq.in.,  the  foregoing  ratios 
would  show  a  compressive  stress  at  the  time  of  failure  in 
excess  of  the  st length  of  the  concrete  which  had  not  yet 
attained  full  strength. 

This  computation  dues  not  take  account  of  the  mov- 
ing weights  of  the  men,  wheelbarrows,  freshly  dumped 
concrete  and  other  excess  loadings  incident  to  construc- 
tion. Tt  is  also  obviously  approximate  in  determining 
the  stresses,  h  does  indicate,  however,  the  excessive 
Loading  that  the  5th  floor  bad  to  carry. 

Aumes'Bca.ini  Socnetly  <o>ff  A.j^ff>BCMall=> 

tuatPEiil  EinigpiicTieeiPS 
The  Beventh  annual    meeting  was  held  a1    the  Greal 

Northern  Hold,  Chicago,  on  Dec.  29  to  31.  In  the  open- 
ing address  of  the  president,  Prof.  L.  W.  Chase  (Univer- 
sity "f  Nebraska),  the  growth  of  the  application  of  engi- 
neering to  farm  and  agricultural   work   was  pointed  out, 


and  it  was  shown  that  there  is  a  wide  field  for  the  exten- 
sion of  this  movement. 

A  paper  on  "Farm  Sanitation"  was  read  by  Paul  Han- 
sen, Engineer  of  the  Illinois  State  Water  Survey.  This 
had  reference  specially  to  water-supply,  the  protection 
of  wells,  the  disposal  of  sewage,  and  the  possibilities  of 
introducing  modern  conveniences  in  farm  houses.  Papers 
on  "Permanent  Farm  Buildings"  and  "Concrete  in 
Drainage  Work"  were  presented  by  E.  S.  Fowler  and 
C.  W.  Boynton,  of  the  Universal  Portland  Cement  Co. 
The  latter  referred  to  the  manufacture  of  drain  tile  and 
to  a  system  of  draining  swamp  lands  by  vertical  drains 
carried  through  the  impervious  substratum  to  a  per- 
meable stratum  underlying  the  former. 

In  the  discussion  on  buildings,  plans  for  a  large  con- 
crete cow  barn  were  presented  by  John  Bowditch,  Jr.,  of 
the  Trussed  Concrete  Steel  Co.  The  large  storage  space 
in  the  upper  portion  had  a  concrete  floor  but  the  roof 
was  of  tile  on  timber  trusses  and  framing.  The  question 
as  to  the  use  of  steel  or  concrete  construction  for  this 
upper  work  was  discussed,  but  Mr.  Bowditch  held  that  in 
view  of  the  heat  and  the  expansion  of  the  air,  a  fire  in 
this  space  would  destroy  any  kind  of  roof.  The  tile 
would  prevent  the  roof  catching  fire  from  without,  but 
hay-barn  fires  usually  result  from  dropped  matches,  oxer- 
turned  lamps,  etc. 

A  paper  on  the  "Standardizing  of  Wagon  Construc- 
tion" was  read  by  E.  Parsonage,  of  the  John  Deere 
Wagon  Co.,  who  advocated  this  move  in  the  interests  of 
the  builders  and  users.  In  the  discussion,  the  general 
idea  was  approved  by  E.  W.  McCullough,  of  the  Na- 
tional Implement  and  Vehicle  Association,  but  he  did 
not  approve  of  leaving  this  to  the  manufacturer  entirely. 
For  instance,  the  width  of  wagon  affected  general  traf- 
fic and  the  width  of  tire  affected  the  wear  and  mainte- 
nance of  roads.  He  thought  the  matter  should  be  den  It 
with  jointly  by  representatives  of  the  wagon,  automobile, 
farming  and  good-roads  interests. 

One  group  of  papers  related  to  the  use  of  machinery  in 
farm  work,  and  C.  J.  Rohrer  (General  Electric  Co.)  in 
a  paper  on  "Small  Molor  Applications  for  Farm  Work" 
showed  some  half-dozen  applications  in  dairy  work 
(pumping,  churning,  milking,  separating,  refrigerating, 
etc.)  and  30  applications  in  barn  and  field  work.  The 
motors  ranged  from  V4  hp.  to  40  hp.,  the  latter  for  laTge 
threshers.  Portable  electric  plants  and  transmission 
lines  on  large  farms  were  noted  also.  In  the  discussion, 
one  speaker  exhibited  a  map  of  (he  system  of  a  large 
electric  company  in  northern  Illinois  which  has  a  series 
of  power  plants  and  a  connecting  system  of  transmission 
lilies    extending    through    several    counties    and    affording 

opportunity  for  power  development  for  farms  ami  dairies. 
A   paper  by    P.  S.   Rose,  of   the  American   Thresher- 
man,  discussed    the  tractor  or  traction-engine   tests  at. 

Winnipeg,  in  relation  to  proposed  official  tests  in  this 
country.  Prof.  Chase  presented  the  report  of  a  commit- 
tee appointed  by  the  Societ]  a  lew  months  ago  to  take 
up  tin'  matter  of  such  tests  with  the  managers  of  county 
fairs,  exhibitions,  implement  shows,  etc.    The  committee 

will  prepare  rules  and  regulations  for  the  test-  and  su- 
pervise   the    testing   and   judging. 

Officers  were  elected  as  follows:    President.  W.   P.    Mai 

Gregor,  Racine,  Wis.;  Vice-Presidents,  J.  I..  Mowry,  St. 

Paul,  Minn.,  and  .1.  A.  King,  Otranto,  Iowa;  Secretary 
and  Treasurer,  V.  IU.  While.  Madison,  Wis. 
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As  reported  in  our  Inst  issue.  Montreal's  400,000  in- 
habitants were  thrown  into  a  serious  condition  on  Dec. 
25,  1913,  by  the  total  failure  of  the  water-supply  through 
a  bad  break  of  the  supply  conduit.  At  the  time  our  re- 
port went  to  press  it  was  expected  that  repairs  would  be 
compli  i  Tuesday,  Dee.  30.     This  hope  was  dis- 

appointed, by   three  days,  and   the  supply  was   not  re- 
stored until  late  Friday  evening,  Jan.  2,  1014. 


Tin1  view.  Fig.  1,  above,  shows  the  break  as  it  de- 
veloped. The  side  wall  of  the  conduit,  facing  the  canal 
excavation  (in  the  foreground)  and  less  than  10  ft.  from 
the  slope,  broke  out  on  a  length  of  60  ft.  The  two  lower 
views,  Figs.  2  and  •'!.  show  successive  stages  of  the  re- 
pair. The  ruptured  section  was  first  broken  out  en- 
tirely: Fig.  2  shows  this  work  nearly  completed.  Then 
120  lin.i't.  of  7 -It.  steel  riveted  pipe  were  set  in.  bridging 
the  gap  and  entering  the  conduit  about  30  ft.  on  either 
side.  The  pipe  across  the  gap  was  blocked  up  from  the 
ground  below,  and  was  stiffened  by  a  surrounding  cradle 


EngNews 


Fig.    1.    Break   in  thi    Montrj  ix  Water  Conduit.   Photographed  Soon  aftef.  [t  Occurred 
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of  timber.  The  ends  were  to  be  sealed  into  the  conduit 
[with  cement  mortar.  The  width  of  the  annular  seal 
mace  was  4  in.  to  12  in.,  and  its  length  30  ft.  The  inner 
end  of  the  space  was  bulkheaded  with  brick  laid  in  bi- 
.tuininous  cement,  and  then  the  space  partly  filled  with 
bagged  cement  and  "cement-gun"  mortar. 

Water  was  let  into  the  conduit  by  opening  the  gates  at 
tlic  intake,  Wednesday,  Dec.  31,  as  soon  as  the  seal  was  all 
in.  Leaks  at  the  repaired  break  developed  almost  im- 
mediately, partly  in  the  seal  and  partly  at  the  joints  of 
the  lengths  of  pipe.  It  was  necessary  to  close  the  gates, 
empty  the  conduit,  tighten  the  joints,  and  repair  the 
mm  I.  The  pipe  was  jointed  by  bolts  through  angle-iron 
flanges  inside;  therefore,  the  water  had  to  be  drawn  off 
to  tighten  the  bolts.  This  was  slow  work  because  of  in- 
adequate facilities  for  draining  the  conduit.  A  man- 
hole having  been  cut  in  the  top  of  the  steel  pipe  to  enter 
it,  the  men  working  at  the  joints  set  to  work  on  a  raft, 
floating  on  the  water  inside. 

After  the  gates  at  the  intake  were  again  opened,  Fri- 
day evening,  some  further  calking  of  the  joints  was  done. 
The  seal  also  having  been  improved,  the  repaired  conduit 
proved  able  to  continue  in  service,  delivering  the  normal 
supply  to  the  pumping  station  at  the  lower  end  of  the 
conduit,  though  minor  leaks  were  flowing  several  days 
later. 

The  failure  of  the  city's  only  water-supply  line  was  par- 
ticularly serious  in  Montreal's  case  because  the  city  has 
only  a  trifling  amount  of  storage  in  its  reservoirs,  the 
lotal  storage  being  about  37  million  Imperial  gallons 
(McTavish  or  low-service  reservoir  35,000,000;  high- 
service  reservoir  1,600,000)  against  a  daily  consump- 
tion of  about  50  million.  Larger  storage  has  been  recom- 
mended at  various  times  during  the  past  sixty  years,  but 
the  city  officials  never  acted  on  these  orgings. 

Fortunately,  about  half  the  city  is  on  a  private  water 
-\m.iii.  The  Montreal  Water  &  Power  Co.  supplies  about 
160,000  people,  of  which  about  190,000  are  within  the 
present:  city  limits  and  (50,000  live  in  adjacent  towns  not 
incorporated  with  the  city.  This  system  was  not  affected, 
ami  it  not  only  continued  the  supply  to  its  regular  cus- 
jpmers  without  curtailment  but  also  pumped  into  the 
Sty's  mains  an  amounl  greater  than  50%  of  the  com- 
pany's regular  pumpage. 


of   Dsvytloira, 

M  Si.  EH  Si. M©:!0 


Olhnos    tUh©    Gift 
Eta  ©£  MuflEai<c= 


Tlic  commissioners  of  Dayton,  Ohio,  ili<'  firsl  large 
city  to  experimenl  with  the  City-Manager  plan  of  munic- 
ipal government,  have  selected  fur  the  office  of  < ' i i  \  Man- 
ager 'in  engineer,  Henry  M.  Waite,  of  Cincinnati,  as 
jloted  in  our  personal  columns  of  Dec.  is.  191::.  As 
wide  publicity  lias  already  been  given  to  the  fad  that 
Br.  Waite  is  a  civil  engineer  by  training  and  experience, 
it  seems  thai  his  is  a  unique  opportunity  In  demonstrate 
that  this  training,  and  flic  training  of  engineers  gener- 
ally, peculiarly  lils  the  members  of  the  profession  to  ad- 
minister the  business  of  a  large  city,  so  much  of  which 
ts  of  the  design,  construction  and  operation  of 
various  public  works  and  utilities.  The  conditions  in 
Dayton,  loo  -its  complete  rehabilitation  after  the  disas- 


traordinary  amount  of  zeal  and  ability  on  the  part  of 
the  chief  executive,  and  seem  to  offer  every  opportunity 
for  a  notable  administration. 

Mr.  Waite  comes  to  his  office  as  City  Manager  of  Day- 
ton from  the  neighboring  city  of  Cincinnati,  where  for 
the  past  year  he  has  been  Chief  Engineer  of  the  Depart- 
ment of  Public  Works.  During  this  short  period  he 
completely  reorganized  the  city  engineering  department, 
which,  under  his  general  supervision,  has  carried  out  a 
comprehensive  investigation  for  a  new  sewerage  system, 
and  studies  for  a  rapid-transit  system.  The  survey  work 
for  the  sewerage  system  has  been  nearly  completed  and 
has  been  notable  for  its  thoroughness  and  completeness. 
The  rapid-transit  system  surveys,  and  estimates  for  a 
15-mile  loop  around  the  city,  part  of  which  is  to  he  sub- 
way, are  now  nearly  completed.  In  all  this  work.  Mr. 
Waite   has   shown   the    ability   to  grasp   quickly   a    mul- 


lort 
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tiplicity  of  engineering  problems,  and  within  ; 
time  he  has  organized  an  able  staff  of  engineering  as- 
sistants, whose  appointments  were  based  solely  upon 
their  litness  lor  their  positions,  and  without  regard  to 
their  political  affiliations  or  even  their  citizenship  in 
Cincinnati  or  in  Ohio,  which  local  politicians  tried  hard 
to  have  insisted   upon. 

Mr.   Waite  is   in   hi-    I.Mh   year.      He   wbs   horn   in  To- 
ledo. Ohio,  May  15,  1869.     Ee  attended  the  Massa.hu- 


trous  floods  of  la-t  spring — arc  such  as  to  require  an  ex-     setts  Institute  of  Technology  for   four  years.    1886  1890 
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as  a  member  of  the  class  of  1890  in  the  course  of  civil 
engineering.  Following  his  college  course  he  entered  the 
employ  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Ev.  as  a  transitman.  The  next  year  he  was  promoted 
to  be  Assistant  Engineer  of  the  Chicago  division,  and 
from  1892  to  1893  he  was  Engineer  of  Maintenance-of- 
way  of  the  St.  Louis  division. 

From  April  to  August.  1893,  Mr.  Waite  was  Division 
Engineer  of  the  Cincinnati  division  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  Ry.;  subsequently  he  spent 
a  year  as  Roadmaster  of  the  Louisville  Southern  R.R. 
He  returned  to  the  service  of  the  Cincinnati.  New  Or- 
leans &  Texas  Pacific  Ry.  in  L894  as  Superintendent  of 
Bridges  of  the  Cincinnati  division,  where  he  remained 
for  L3  years,  five  in  this  position  and  as  Roadmaster.  and 
eight  years  as  Division  Superintendent,  the  last  two 
years  of  which  wen-  spent  in  charge  of  the  Chattanooga 
division  at  a  time  when  a  great  deal  of  double-tracking 
work  was  done.  Alter  two  years  as  Division  Superin- 
Seaboard  Air  Line  Ry.,  in  1909,  Mr. 
was  made  Vice-President  and  Chief  Engineer  of 
the  Clinchfield  Coal  Corporation  at  Dante.  W.  Va.,  which 
early  in  1912  to  become  Chief  Engineer 
of  the  city  engineering  department  of  Cincinnati. 

The    Dayton    City    Chabtek — The    charter    under 
which  Mr.  Waite  received  his  Dayton  appointment  pro- 
foi  a  city  commission  of  five  members  elected  for 
3,  with  partial  renewal  of  the  commission  every 
two  years.     The  commissioners  may  be  removed  by  re- 
call." The  Mayor  is  the  commissioner  who  receives  the 
si   number  of  votes  at  the  election  of  the  commis- 
II  -  -alary  is  $1800  per  annum  and  the  salary  of 
the  other  commissioners  $1200. 

miesionerg  constitute  a  legislative  body  winch 
bag  no  authority.     The  Mayor  is  the  presiding 

the  commission;  he  is  recognized  as  the  of- 
ficial head  of  the  city  by  the  courts  Eor  the  purpose  of 
serving  en  and  bj   the  Governor  of  Ohio  for 

the  purposes  of  military  law,  and  for  all  ceremonial  pur- 
[f  the  office  becomes  vacant,   the  other  commis- 
sioner.-, may  elect   one  of   their  number   Mayor. 

.  in  the  city  charter  relating  to 
Managi  i   read  as  follows: 

«...,-.  it.     Thi omission  shall  appoint  a  Cltj    Manager  who 

■hall  be  'tie  administrative  head  ot  the  municipal  government 
and  shall  be  responsible  for  thi  dministratlon  ol   all 

departments      Be   shall    b<    apt  '"   ,lis 

of  the  ell 

«,r   Dayton   when  appointed       H  t  the  will 

-   isslon   and   -shall    bi  sub  i                    ill    b      herein 

:■  d. 
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and  dutlei  i;    '" 
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Sec.  49.  Salary.  The  City  Manager  shall  receive  such 
salary  as  shall  be  fixed  by  ordinance  of  the  commission.' 

Sec.  HO.  Investigations  by  City  Manager.  The  City  Man- 
ager may  without  notice  cause  the  affairs  of  any  depart- 
ment or  the  conduct  of  any  officer  or  employee  to  be  ex- 
amined. Any  person  or  persons  appointed  by  the  City  Man- 
ager to  examine  the  affairs  of  any  department  or  the  con- 
duct of  any  officer  or  employee  shall  have  the  same  power  to 
compel  the  attendance  of  witnesses  and  the  production 
books  and  papers  and  other  evidence,  and  to  cause  witnesse 
to  be  punished  for  contempt,  as  is  conferred  upon  the  com- 
mission by  this  charter. 

The  adoption  of  the  City-Manager  plan  by  Dayton  was 
made  possible  by  recent  constitutional  amendments  and 
legislative  enactments  which  give  all  Ohio  cities  a  large 
measure  of  municipal  home  rule,  including  the  very  im- 
portant privilege  of  framing  their  own  charters  through 
an  elected  board  and  adopting  or  rejecting  such  charters 
by  popular  vote — all  without  recourse  to  the  State  legis- 
lature. The  Ohio  statute  under  which  Dayton  or  any 
other  city  may  adopt  the  City-Manager  plan  reads  as  fol- 
lows : 

ARTICLE    IV 

See.  8.  City  Manager.  The  council  shall  appoint  a  City 
Manager  who  si. all  be  the  administrative  head  of  the  munic- 
ipal government  under  the  direction  and  supervision  of  the. 
council  and  who  shall  hold  office  at  the  pleasure  of  the 
council. 

Sev.  ».  Duties  <it>  Manager.  The  duties  of  the  City  Man- 
ager shall  be:  (a)  to  see  that  the  laws  and  ordinances  are 
faithfully  executed:  (b)  to  attend  all  meetings  of  the  council 
at  which  his  attendance  may  be  required  by  that  body:  (c)  to 
recommend  for  adoption  to  the  council  such  measures  as  he 
may  deem  necessary  or  expedient:  (d)  to  appoint  all  officers 
and  employees  in  the  classified  service  of  the  municipality, 
subject  to  the  provisions  of  this  act.t  and  of  the  civil  service 
law;  (e)  to  prepare  and  submit  to  the  council  such  reports 
as  may  be  required  by  that  body,  or  as  he  may  deem  advis- 
able to  submit;  (f)  to  keep  the  council  fully  advised  of  the 
financial  condition  of  the  municipality  and  its  future  needs; 
(g)  to  prepare  and  submit  to  the  council  a  tentative  budget 
for  the  next  fiscal  year;  (h)  and  to  perform  such  other 
duties  as  the  council  may  determine  by  ordinance  or  reso- 
lution. 

See.  10.  Salary  of  City  Manager.  The  City  Manager  shall 
receive  such  salary  as  may  be  fixed  by  the  council:  and  before 
entering  upon  the  duties  oJ  this  office  he  shall  take  the  official 
oath  required  by  this  act  and  shall  execute  a  bond  In  favor 
of  the  municipality  Cor  the  faithful  performance  of  his  duties 
In  Buch  sum  as  maj    be  fixed   bj    the  council 

For  precedenl  the  new  City  .Manager  of  Dayton  has 
only  the  small  chics  of  Staunton,  Va.,  which  in  1909 
created  the  office  of  General  Manager,  the  city  of  Sum 
tcr.  s.  ('..  which  on  June  12,  1912,  adopted  the  City 
Manager  plan  and  appointed  an  engineer,  M.  M.  Worth 
ington,  to  (ill  the  position,  and  the  town  of  Hickory,  N- 
('.,  which  has  a  population  of  only  3716.  The  cities  ol 
Springfield,  Ohio.  La  Grande,  Ore.,  and  Phoenix,  Ariz 
have  recently  adopted  the  Citj  Manager  plan,  bul  have 
qo1  yej  begun  operation  under  new  charters. 


>cesi!r&    SHonnms    aft 
f.  J.„  airadl  Qftlheir 


riu  evi  re  northeasl  storm  of  Christmas  day  and  th 
da}  following  caused  greal  damage  at  the  summer  resort 
along  the  coasl  of  \<u  Jersey  and  still  greater  damn," 
we    done  b}  the  c\cn  more  severe  storm  of  Jan.  8-4,  i 

loth  cases,  as   the   result   of  <-i n   of  the  bench   by  wax 

nction  during  phenomenally  high  lides.    The  » ind  \eloi 
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itv  in  the  first  storm  reached  98  miles  per  hour,  and  in 
the  second  96  miles  per  hour,  according  to  the  U.  S. 
Weather  Bureau  station  at  Long  Branch,  X.  J.  In  the 
latter  storm,  the  high  wind  continued  for  a  much  longer 
feme  than  in  the  .storm  of  Dee.  25-26.  The  recorded 
wind  movement  for  the  24  hours  ending  at  noon  on  Jan. 
4.  was  117n  miles.  The  greatest  damage  was  done  at 
Beabright,  X.  J.  There  the  high  winds  drove  the  seas 
with  shattering  force  against  the  bulkheads,  built  along 
the  shore.  These  bulkheads  were  weakened  in  many 
places  by  the  first  storm  and  utterly  demolished  in  the 
second. 

Seabright  is  divided,  locally,  into  three  sections,  known 
as  South  Beach,  Seabrigbt  and  North  Beach.  The  great- 
est damage  occurred  at  Seabright  proper  where  the  large 
Octagon  Hotel  and  the  Annex  to  the  Peninsula  Hotel, 


Fio.  1.  Ocean  Side  of  the  Big  Octagon  Hotel  befobb 
the  Final  Collapse,  Showing  a  Portion  of  the 
Wrecked  Bulkhead 


were  destroyed.  <  >n  Saturday  night  (Jan.  3),  it  was  seen 
that  the  south  wing  of  the  Octagon,  which  comprised  the 
dining  room,  kitchen  and  storeroom,  was  in  imminent 
danger  of  being  washed  away,  so  the  furniture,  in  that 
wing  was  transferred  to  the  main  part  of  the  hotel.  The 
south  wing  was  broken  to  pieces  and  washed  away  as  ex- 
pected, but  on  Jan.  -1  the  main  part  of  the.  hotel  followed. 
Attempts  had  been  made  to  shore  up  this  latter  part;  in 
fact,  shorers  were  at  work  setting  piles  at  the  time  of 
its  destruction;  but  the  head  room  under  the  building 
was  insufficient  to  allow  of  adequate  reinforcement.  A 
pile  penetration  of  only  about  8  to  9  ft.  was  attainable. 
The  hotel  was  only  about  50  ft.  back  from  the  shore 
bulkhead  and  was  built  so  close  to  the  ground  that  when 
the  bulkhead  was  broken  and  the  earth  between  it  and 
the  hotel  was  washed  away,  the  latter  was  speedily  under- 
mined and  carried  to  sea  where  it  was  broken  to  pieces. 
The  wreck  of  the  Octagon  is  shown  in  the  halftones. 

The  same  conditions  existed  in  the  ease  of  the  Penin- 
sula Hotel  Annex,  situated  on  adjoining  property.  The 
Peninsula  Hotel  itself  escaped  because  of  its  more  dis- 
tant location  from  the  sea.  Furthermore,  only  one  end 
of  the  Peninsula  overlooks  the  sea  while  the  Octagon 
was  constructed  broadside  to  the  ocean.  The  Octagon 
Annex  still  stands  as  dues  a  small  section  of  the  ad- 
jacent hotel  proper;  the  rest  of  the  building  was  de- 
molished. Both  the  Octagon  and  the  Peninsula  were  in- 
sufficiently protected  against  such  a  catastrophe  because 
of  the  weak  bulkhead  and  brick  building  foundations. 

Many  of  the  summer  cottages,  which  lie  along  the 
coast,  north  and  south  of  the  two  large  hotels,  were  more 
or  less  damaged.  Twenty  of  the  latter  have  been  placed 
in  charge  of  J.  A.  Howland,  bulkhead  contractor,  of 
Seabright.  Mr.  Howland  believes  that  these  will  be  saved 
-by  strong  shoring. 

Just  south  of  the  Octagon  Hotel  is  the  fishing  village, 
consisting  formerly  of  a  hundred  or  so  small  cottages 
and  shacks.  More  than  20  of  these  were  destroyed. 
Some,  which  were  in  danger,  were  saved  by  being  jacked 
up  and  moved  back  a  hundred  feet  or  more. 

The  usual  type  of  shore  bulkhead  at  Seabright  is  con- 
structed in  the  following  manner.  A  row  of  piles,  5  to 
6  ft.  apart,  30  ft.  in  length,  with  a  butt  diameter  of 
16  to  20  in.,  is  sunk  by  jetting  to  a  penetration  of  about 
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20  ft.  Three  lines  of  6xl2-in.  stringers  are  then  bolted 
to  the  piles  (one  at  the  top,  one  at  about  the  middle,  and 
the  third  at  the  foot).  A  back  6xl2-in.  stringer  is  bolted 
to  the  piles,  opposite  the  top  line  of  stringers.  Yellow 
pine,  tongued-and-grooved  sheet  piling,  20  to  24  ft.  long, 
with  a  penetration  of  10  to  14  ft.,  is  then  driven  and 
bolted  to  the  stringers.  Sand  is  tilled  in,  on  the  land- 
ward side,  to  the  top  of  the  bulkhead. 

This  type  of  bulkhead  construction  prevails  from  the 
town  of  Galilee,  northward  a  distance  of  about  iy2  miles. 
In  the  years  since  this  bulkhead  was  built,  the  beach  has 
been  washed  away  to  such  an  extent  that  at  low  tide  the 
water  i-  .-aid  to  have  averaged  6  ft.  deep  at  the  bulk- 
head and  at  high  tide  10  to  KH/o  ft.— about  the  height 
of  the  bulkhead. 

At  South  Beach,  part  of  the  bulkhead  was  of  the  rock- 
fill  type;  i.e.,  rocks  were  packed  between  two  rows  of 
piles.  This  was  better  than  the  prevailing  method,  but 
was.  nevertheless,  inadequate  as  the  water  undermined 
it  and  ripped  it  away  in  a  number  of  places. 

A  bulkhead  worth  noting  because  of  its  stability,  was 
that  in  front  of  the  property  of  John  Harson  Rhodes  at 
Lowmoor.  Piles  were  driven  in  the  same  manner  as 
previously  described;  but  from  each,  a  pile  or  strut  was 
driven  diagonally  at  an  angle  of  about  60°  and  bolted 
to  the  perpendicular  pile  Horizontal  sheathing  of  6x12- 
in.  tongued-and-grooved  yellow  pine  was  then  bolted  to 
the  vertical  piles  and  extended  about  8  ft.  below  the  board- 
walk level,  which  was  about  2  or  3  ft.  below  the  tops  of 
the  piles.  The  latter  projected  above  the  boardwalk  and, 
by  means  of  cross-sheathing,  formed  a  bulwark,  through 
which  scuppers  wen-  cut.  Below  the  sheathing,  a  line  of 
6xl2-in.  stringers  wen'  bolted  to  the  piles;  and  beneath 
this  line,  two  thicknesses  of  sheet  piling  were  sunk 
to  .i  penetration  of  about  10  ft.  According  to  J.  A". 
Bowland,  the  builder,  this  bulkhead  was  not  damaged. 

After  il,r  storm  of  Dee.  25-26,  a  temporary  bulkhead, 
n  piling,  l-in.  stringers  and  2-in.  sheet  piling,  was 
constructed  in  front  of  the  Peninsula  and  Octagon  ho- 
tel--, but  it  was  too  weak  to  .-land  the  buffeting  of  tin: 
sea. 

The  damage  at  Seabright,  due  t,,  the  storm  of  Dee. 
■  mated  .'t  about   $100,000,  and   that    result- 

torm  of  .Ian.  3-4,  at  aboul  $£ ,000.  Two 

conclusions  Btand  out  prominently:  (I)  That  the 
th  of  a  bulkhead  should  l»  proportional  to  the 
value  of  the  property  it  is  intended  to  protect;  ( '-' )  that 
the  foundations  of  an  expo  ed  ea  idi  cottage  should  not 
be  hi,-  hut  of  concrete  or,  better,  tongued-and- 

of  sufficient  penel  ra1 ,    If 

iced  at   fl rm  i     of  the  founda- 

het  ween  hi  ch  si  ronger 

in  than  the  present  all-brick  type,  would  result. 

Dm  w.i    \  i  Other  Coasi   Ri  obts 

orts  of  New  J i   I  lone,  I  -land 

.  magi .     hi    reported  thai   the  I 
■    l  oi     tort  anil  Mi 
1  re  flooded,  eec- 

•  :.    i  ipped  up  and   several  cotl 
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beach-front  boulevard,  starting  one  block  south  of  the 
Hotel  Cape  May,  is  reported  to  have  been  cut  away  by  the 
actions  of  the  waves. 

At  Coney  Island  the  most  serious  damage  was  done  by 
the  storm  at  Sea  Gate.  There,  at  a  point  opposite  the 
lighthouse  at  Norton's  Point,  more  than  two  acres  of 
land  are  reported  to  have  been  submerged.  The  summer 
home  of  Phillip  Torchio,  Electrical  Engineer  of  the  New 
York  Edison  Co.,  situated  about  125  ft.  from  the  Sea 
Gate  sea  wall,  was  undermined  by  the  waves  and  sub- 
merged. In  an  effort  to  save  the  cottage,  six  carloads 
of  rock  and  2000  bags  of  sand  are  said  to  have  been  piled 
on  the  lawn,  but  this  ballast  was  undermined  and  washed 
away. 

The  Arverne  Pier  Theater,  on  the  boardwalk  at  Ar- 
verne,  L.  I.,  is  reported  to  have  been  lifted  from  its  piling 
and  broken  up.  The  structure  was  100x200  ft.  in  plan 
and  seated  about  1200  persons.  Half  a  mile  of  the  board- 
walk was  torn  away. 

At  Rehoboth,  Del.,  the  storm  is  said  to  have  devas- 
tated the  entire  beach  front.  More  than  200  ft.  of  board- 
walk above  the  Hotel  Henlopen  was  completely  washed 
away  and  the  buildings  along  the  beach  were  undermined. 
At  Dewey  Beach,  two  miles  below  Rehoboth,  a  strip  of 
beach  1000  ft.  wide  was  washed  away  and  united  the 
ocean  with  Rehoboth  Bay. 


Electrical  Energy  for  the  suburban  lines  of  the  Pennsyl- 
vania R.R.  out  of  Philadelphia  has  been  contracted  for  with 
the  Philadelphia  Electric  Co.  The  electrification  plans  for 
these  lines  have  been  noted  in  "Engineering  News,"  Apr.  3, 
Oct.  9  and  Dec.  25,  1913,  pp.  656,  733,  1331. 

A  Railroad  Hrldge  Washout  occurred  on  Dec.  5,  at  the 
new  bridge  of  the  St  Louis,  San  Francisco  &  Texas  Ry., 
connecting  Van  Buren  and  Sebastian  counties,  Ark.,  due  to 
the  flooding  of  the  Arkansas  River.  A  section  of  wooden 
trestlework  became  weakened  from  scour,  according  to  a 
press  dispatch.  Four  cars  of  coal  which  acted  as  ballast  fell 
Into   the   river. 

The  Elimination  of  Grade  Crossings  in  New  England  is  at 
a  standstill  as  the  result  of  tin-  financial  condition  of  the 
New  England  railways.     The   Boston  &   Maine  t;1!.,  which  has 

hitlii-rtii   «■<»<""•  | •  ■  i -.-i  h  a    rl rfully   wiih   the   States  and  the   towns 

affected  In  the  work  of  grade-crossing  abolition,  this  year  an 
nounct-s  its  opposition  to  all  such  improvements  on  th 
ground  that  it  has  not  the  money  to  spend,  and  In  the  pres 
i  nt  state  of  the  financial  market  it  is  impossible  to  obtain 
in.     money. 

x  i  en.  in,  ni  lions,.  Fire  gutted  the  five-story  tenement  .it 
96  VIonroe  St.,  New  rork  City,  shortly  after  I  a.m.,  on  Deo,  :(t 

Ki     hi     persons,    five    men    and    three    women,    were    burned    to 
death    and    a    number    were    injured.       There    were    10(1    persons 

In  the  building  at  the  time  of  the  Bre,  and  the  press  reports 
i. ii..  that  the  second  Boor  Are  escape  «.is  so  congested  with 
people    thai    the    latter    were   apparently    unable    to   drop   the 

capi     i  MM.  i    ii.. in    thai    m -    to    the    street.     This    was 

plisbed    bj    i  he   police, 

The   i. nst    Spike   In    the    Sudbury   Port     Irthur   section,    617 

mites  long,  of  iii"  Canadian   Norths  rr    Rj  .   was  driven  Jan    t. 

by  the  President,  Sir  William  MaoKenzie,  :a  a  point   ...  I  mile 

•    Port    Arthur  and  616  miles  northwest  of  Toronto     Thl 

,.    Ii    .,    pai  i    of    the    Wont  real   Port     Arthur     line     I  1023 

■    in    iii.    Canadian    Northern    transcontinental    routi     de- 

■  '  ii..  'i    in    '  in-  ii Wows,"    .1  line    27,    t  '.H  2,    and    .1  ui  |     10, 

1913      This  section   links  together  the  company's  eastern   and 

-ii  lines,     a   gap  of    II lies,  in  the   Rocky   Moun 

tains,  and  o  stretch  or  160  mites  between  Ottawa  and  Cap- 
...i,   both   of   which    will    be   completed    early   In    tint,   alona 

remain   from  Quebec   to   Vai ver      The  eastern  gap  In   ths 

main   line,   however,   Is   bridged   by   the  branofa   lim      Ottav  i 

Tin  onto    and     T lito  -.'  mil. in  v 
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Mr.  John  R.  Seibert  has  resigned  as  City  Engineer  of 
Pekin,    III. 

Mr.  George  Wales  has  been  appointed  City  Engineer  of 
Central   City.    Ky. 

Mr.  E  A.  White,  of  Springfield.  111.,  has  been  appointed 
County  Highway  Superintendent  of  Sangamon  County,  111-,  at 
a    salary    of    $2500    per   annum. 

Mr.  S.  S.  Arentz,  Chief  Engineer  of  Construction  of  the 
Salt  Lake  &  Utah  R.R.,  at  Salt  Lake  City,  Utah,  has  resigned 
to  engage   in   private  practice. 

Mr.  F.  R.  Bartles,  Trainmaster  of  the  Northern  Pacific  Ry.. 
at  Pasco,  Wash.,  has  been  promoted  to  be  Superintendent  of 
the  Fargo  division,  at  Dilworth,  Minn. 

Mr.  W.  H,  Andrews,  Superintendent  of  the  Georgetown  ■& 
Western  R.R.,  has  been  promoted  to  be  General  Manager, 
with   headquarters  at  Georgetown,   S.   C. 

Mr.  C.  L.  Ilinkle,  Superintendent  of  the  Toledo,  St.  Louis 
&  Western  Ry.,  has  been  promoted  to  be  General  Superin- 
tendent  with    headquarters   at    Frankfort,    Ind. 

Mr.  J.  Waldo  Smith.  M.  Am.  Soc.  C.  E„  Chief  Engineer  of 
the  Board  of  Water  Supply.  New  York  City,  was  married,  Dec. 
30,    to    Miss    Anne    Louise    Morse,    of   Brooklyn,    N.    T. 

Mr.  Walter  A.  Shaw,  engineer  of  the  Illinois  Rivers  and 
Lakes  Commission,  has  been  appointed  a  member  of  the  new 
Public    Utilities    Commission    of   Illinois    by    Governor    Dunne. 

Mr.  Angus  Smith.  M.  Can.  Soc.  C.  E.,  who  has  served  as 
City  Engineer  of  Stratford,  Ont.,  Victoria,  B.  C,  and  Regina, 
Sask.,  has  now  been  made  City  Engineer  of  Prince  Albert. 
Sask. 

Mr.  W.  Earl  Weller,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  As- 
sistant Engineer.  Bureau  of  Power  Equipment.  New  York 
State  Barge  Canal,  has  been  appointed  Deputy  City  Engineer 
of  Schenectady,  N.   Y. 

Mr.  William  E.  Chapman,  for  the  past  three  years  Assist- 
ant City  Engineer,  of  Dillon,  Mont.,  has  been  appointed  City 
Engineer.  He  was  formerly  with  the  Gilmore  &  Pittsburgh 
R.R.,  at  Armstead,   Mont. 

Mr.  Carroll  A.  Moses,  of  the  city  engineering  department 
of  New  Orleans,  La.,  has  been  appointed  Assistant  Engineer 
of  the  Public  Belt  R.R.  municipal  railway,  of  which  the  City 
Engineer   is   Chief   Engineer. 

Mr.  W.  F.  Steffens,  Assoc.  M.  Am.  Soc.  C.  E.,  Acting  Chief 
Engineer  of  the  Chesapeake  &  Ohio  Ry..  has  resigned.  Mr. 
Steffens  was  formerly  Engineer  of  Structures  of  the  Boston 
&  Albany  R.R.,  at  Boston.   Mass. 

Mr.  L.  D.  Smoot,  for  a  number  of  years  with  the  engineer- 
ing department  of  the  District  of  Columbia,  and  recently 
City  Engineer  of  Jacksonville,  Fla.,  has  been  elected  Com- 
missioner   of    Public    Works    of    Jacksonville. 

Mr,  Henry  W.  Hayes,  M.  Am.  Soc.  C.  E.,  recently  Engi- 
neer of  Grade  Crossings  in  the  Department  of  the  Attorney 
General  of  Massachusetts,  has  been  appointed  Engineer  of 
the    Massachusetts    Fublic    Service    Commission. 

Mr.  George  R.  Metlen,  recently  City  Engineer  of  Dillon. 
Mont.,  and  for  many  years  a  civil  and  mining  engineer  with 
offices  at  Dillon,  has  been  appointed  Secretary  of  the  Mon- 
ti is    Highway   Commission,  with   office  at  Helena. 

Mr.  W.  C.  Hurst  lias  resigned  as  ilVinral  Superintendent  of 
the  Eastern  district  of  the  Pere  Marquette  R.R..  at  Saginaw, 
Mich.,  to  become  Vice-President  and  Genera]  Manager  of  the 
Chicago.   Peoria   &   St.   Louie   R.R.,   at  Springfield,  111. 

Mr.  E.  F.  Ruggles  has  resigned  as  First  Assistant  Engi- 
neer of  the  Maryland  State  Roads  Commission.  The  engineer- 
ing department  of  the  commission  has  been  reorganized  and 
the   position   of  First   Assistant   Engineer   is  abolished. 

Mr.  Louis  L.  Tribus,  M.  Am.  Soc.  C.  B.,  Consulting  Engi- 
neer and  Acting  Commissioner  of  Public  Works,  Borough  of 
Richmond,  New  York  City,  has  resigned.  Mr.  Tribus  Is  a 
member  of  the  firm  of  Tribus  &  Massa,  Civil  and  Hydraulic 
i  -     tneers,  New  York  city. 

Mr.  II.  C.  Williams.  Assistant  Chief  Engineer  of  Construc- 
tion   of    the    I isville    A    N.ishvill.-    R.R.,    Louisville,    Ky.    has 

1 n  promoted  to  !"•  Chief  Engineer  el"  Construction,  succeed- 
ing Mr.  John  M.  Peyton,  M,  Am.  Soc,  C.  El.,  resigned,  as  noted 
In    our    personal   columns  of  Dec.   25. 

Mr.  Albert  .1.  Romer  has  resigned  his  position  with  tho 
lor    enr  necrlng    department     of    the    litis     Elevator    Co., 

New    York   city,   in   order  to  enter   into   the   manufacture  of 

Cyclecarl,  a  new  type  of  a  small  automobile.  Mr.  Koiini 
was  formerly  Mechanical  Engineer  with  tho  United  States 
Motor   Co 


M.ssrs.  Frank  B.  Fluck  and  Elmer  O.  Long  announce  the 
formation  of  the  partnership  of  Fluck  &  Long,  Civil  and  Min- 
ing Engineers,  Somerset,  Penn.  Mr.  Fluck  has  had  20  years' 
practice  in  coal  mining  in  Pennsylvania,  and  Mr.  Long  was 
formerly  with  the  engineering  department  of  the  Consolidated 
Coal    Co.,    at    Somerset. 

Mr.  William  H.  Edwards,  recently  Commissioner  of  Street 
Cleaning,  New  York  City,  has  been  appointed  General  Man- 
ager for  Mr.  Joseph  Man-one,  who  has  a  contract  for  the 
refuse  disposal  of  the  city  of  Newark,  N.  J.  Mr.  Edwards  is 
reported  to  have  signed  a  contract  with  Mr.  Marrone  for  two 
years  at   $10,000   per  annum. 

Mr.  J.  E.  Griffith.  M.  Can.  Soc.  C.  E.,  has  been  appointed 
Deputy  Minister  of  Public  Works,  of  British  Columbia,  Vic- 
toria, B.  C.  Mr.  Griffith  has  had  over  30  years'  engineering 
experience  on  Canadian  and  South  American  railways.  He 
has  been  Engineer  of  the  Department  of  Public  Works  of 
British   Columbia   for   the   past  three  years. 

Mr.  William  B.  Landreth,  M.  Am.  Soc.  C.  E.,  has  been  ap- 
pointed City  Engineer  of  Schenectady,  N.  Y.  Mr.  Landreth 
was  connected  with  the  New  York  State  engineering  depart- 
ment for  many  years,  and  for  four  years  was  Deputy  State 
Engineer.  For  the  past  few  years  he  has  been  in  private 
practice   as   Consulting   Engineer   at   Schenectady. 

Mr.  Evan  P.  Bone,  Junior  Engineer.  United  States  War 
Department,  of  Cincinnati,  Ohio,  has  been  appointed  Engi- 
neer of  Construction  of  Ohio  River  Dam  No.  39,  near  Vevay, 
about  60  miles  below  Cincinnati.  This  dam  is  one  on  which 
contractors  refused  to  submit  bids.  Mr.  Bone  is  the  son  of  a 
Cincinnati  contractor  and  has  had  considerable  experience  on 
other    Ohio    River   dams. 

Mr.  Charles  E.  Ashburner,  former  General  Manager  of 
Staunton,  Va.,  has  been  selected  by  the  commissioners  of 
Springfield,  Ohio,  to  be  City  Manager,  under  the  new  Ohio 
statute,  a  section  of  which  is  quoted  elsewhere  in  this  issue. 
The  Staunton  plan  of  city  government  was  described  at 
length  in  our  issue  of  July  8,  1909,  p.  32.  by  R.  D.  Haislip, 
Editor   of  the   Staunton   "Dispatch." 

Mr.  F.  J.  H.  Kracke,  former  Naval  Officer  of  the  Port  of 
New  York,  has  been  appointed  Commissioner  of  Bridges  of 
New  York  City  at  a  salary  of  $7500  per  annum.  The  Com- 
missioner of  Bridges  has  jurisdiction  over  the  construction, 
repair,  management  and  maintenance  of  all  bridges  in  Greater 
New  York.  With  the  exceptions  of  Messrs.  Gustav  Linden- 
thai  and  Kingsley  L.  Martin.  M's.  Am.  Soc.  C.  E.,  this  office 
has   seldom    or   never   been   filled    by   an   engineer. 

Mr.  Joseph  Kemper,  a  former  Deputy  City  Engineer  of 
Utica,  N.  Y.,  has  been  appointed  City  Engineer.  Mr.  Kemper 
graduated  from  the  University  of  Pennsylvania  and  for  a 
number  of  years  was  with  the  engineering  staff  of  the  Bu- 
reau of  Surveys,  Philadelphia.  Penn.  In  1898-'99  he  was 
Deputy  City  Engineer  and  Acting  City  Engineer  of  Utica. 
Since  1900.  with  the  exception  of  two  years.  1910-'12,  as 
Deputy   City   Enginer,   he   has  been   in   private   in   Utica. 

Mr.  Horace  Loomis,  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer for  Sewers,  Office  of  the  President  of  the  Borough  of 
Manhattan,  New  York  City,  was  retired  Dec.  31,  at  half  pay, 
after  37  years  of  continuous  service  with  the  engineering 
staff  of  the  City  of  New  York.  Mr.  Loomis  is  74  years  old  and 
graduated  from  Rensselaer  Polytechnic  Institute  in  1S65.  He 
has  been  a  member  of  the  American  Society  of  Civil  Engineers 
since  1S79.  and  is  a  charter  member  of  the  Engineers'  Club, 
where  a  complimentary  dinner  is   to   be   given    him   on   Jan.   16. 

Mr.  William  J.  Norton.  M  Am.  Inst.  E.  E.  has  resigned 
his  position  with  the  Commonwealth  Edison  Co.,  Chicago,  IP., 
to  engage  in  private  practice  as  a  member  of  the  firm  of 
Norton  &  Bird,  Consulting  Engineers,  Chicago.  Mr,  Norton 
was  born  in  Baltimore,  Md„  ami  was  educated  ii  the  Balti- 
more City  College  and  Cornell  University,  where  he  graduated 
In  mechanical  engineering  in  1902,  Prom  1907  to  1911  Mr. 
Norton  was  First  Assistant  Secretary  of  Public  Service  Com- 
mission  of  New   York    state.    First    District 

Mr.  Clarence  Hall  has  resigned  his  office  as  expert  in 
charge  of  the  explosives  section  of  the  United  states  Bureau 
of    Mines    In     order     to    establish     an     industrial     laboratory    in 

Pittsburgh.  Penn,  Mr.  Hall  will  make  a  specially  of  analyses 
and  tests  of  explosives,  and  will  undertake  Investl 
both  in  the  office  and  in  the  Held,  to  letermlne  the  suitability 
of  the  explosives  with  respect  to  their  safety  and  adaptability 
to  any  particular  work.  A  part  of  the  work  Of  the  new 
laboratory  vili  be  to  Investigate  new  processes  and  Improve- 
ments  in  methods  of  manufacture  of  explosives, 

Mr.  Lewis  Nixon,  a  naval  architect  and  shipbuilder,  has 
been  appointed  Consulting  Engineer  and  Acting  commis- 
sioner of  Public  Works  of  the  Borough  of  Richmond,  New- 
York    City,    at     a    salary    of    JSOiln    per    annum,    sin ling    Mr 

L.  L.  Tribus,    XI.    Am.   Soc.   C.    B.i   resigned,   as    noted   elsewhere 
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Mr.  Xixon  is  a  graduate  of  the  United  States  Naval  Academy 
at  Annapolis,  Md.,  and  has  had  considerable  experience  as  a 
Naval  Constructor.  In  recent  years  he  has  been  a  prominent 
politician  in  New  York  City,  and  in  1902  succeeded  Mr.  Rich- 
ard Croker  as  the  head  of  Tammany  Hall.  He  has  served  on 
many  National  and  State  Commissions.  He  is  a  member  of 
the  council  of  the  Society  of  Naval  Architects  and  Marine 
Engineers. 

Mr.  James  E.  Barlow,  Assoc.  M.  Am.  Soc.  C.  E.,  Principal 
Assistant  City  Engineer  of  Cincinnati.  Ohio,  has  resigned  to 
follow  his  former  chief,  Mr.  Henry  M.  Waite,  to  Dayton.  Ohio, 
where  he  becomes  Service  Director  under  the  city-manager 
plan  of  municipal  government.  Mr.  Barlow  graduated  from 
the  Massachusetts  Institute  of  Technology  in  1905.  For  a 
few  years  he  was  Assistant  Engineer  in  the  designing  de- 
partment of  the  Board  of  Water  Supply.  City  of  New  York. 
Later  he  became  connected  with  the  Bureau  of  Municipal 
Research,  and  previous  to  his  position  with  the  city  engi- 
neering department  of  Cincinnati  he  was  employed  there  on 
work  for  the  Bureau.  His  salary  at  Dayton  will  be  $4000 
per  annum. 

Mr.  Paul  M.  Bird,  M.  Am.  Soc.  M.  E.,  has  resigned  his  posi- 
tion with  the  Commonwealth  Edison  Co.,  Chicago,  111.,  to 
become  associated  with  Mr.  William  J.  Norton,  M.  Am.  Inst. 
E.  E.,  under  the  firm  name  of  Norton  &  Bird,  as  noted  else- 
where in  these  columns.  Mr.  Bird  is  a  mechanical  engineer- 
ing graduate  of  Cornell  University.  Before  going  to  Chi- 
cago he  had  had  several  years'  experience  with  the  Newport 
News  Shipbuilding  Co.,  Newport  News,  Va,  and  as  an  in- 
structor at  Cornell  University.  At  Chicago  he  was  for  four 
years  Steam  Engineer  of  the  Illinois  Steel  Co.,  at  the  South 
Chicago  works,  and  for  four  years  Chief  Smoke  Inspector 
of  the  city.  He  is  Chairman  of  the  Chicago  branch  of  tha 
American   SocietJ    of    Mechanical    Engineers. 

Mr.    John    T.    Fetherston,    M.    Am.    Soc.    C.    E.,    recently    En- 
gineer-In-Chief   of    the    Bureau    of    Street    Cleaning,    Borough 
'■I    Rti  hmond,    New     York    City,    has    been   appointed    Commis- 
Bionei    "f    Street    Cleaning   of   New    York    City   at   a   salary   of 
per   annum,   succeeding   Mr.   W.    H.   Edwards.      Mr.    Feth- 
erston  is  a   native  of  Staten   Island,  N.  Y„  and  a  graduate  in 
civil  engineering   of  Now  York  University,  class  of  1897.     Pre- 
to    hif    college    course   he   had   had   considerable   experi- 
an  axman,   leveler  and   draftsman   in   the   road  depart- 
in.  -Hi    of   New    Brighton,   Staten    island.      From   January,    1898, 
when  Staten    island   becamt    a    pari    ol    Now    York   City,   to  the 

I    time,    Mr.    Fethei    I been     employed     on     the 

public    works    of    this    borough    (tin-    Borough    of    Richmond). 
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COMING    MEETINGS 

MINING   AND    METALLURGICAL   SOCIETY    OF   AMERICA. 
Jan.    13.      Annual    meeting   at   New    York   City.      Secy.,    W.    R. 
Ingalls,    505    Pearl    St.,    New    York. 
AMERICAN  SOCIETY  OF  ENGINEERING  CONTRACTORS. 
Jan.    16.       Annual    convention    in    New    York.       Secy.,    J.    R. 
Wemlinger,    13    Park    Row,    New   York    City. 
AMERICAN   WOOD    PRESERVERS'    ASSOCIATION. 

Jan.    20-22.      Tenth    annual    convention    at    New    Orleans,    La. 
Secy.,    F.    J.    Angier,    Timber    Preservation    Co.,    Baltimore, 
Md. 
AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS. 


Jan.    21-23.      Annual    meeting    in    New    York.      Secy.,    E.    A. 
Scott,   29  W.   39th  St..   New  York   City. 
CANADIAN   SOCIETY    OF    CIVIL    ENGINEERS. 

Jan.   27-29.      Annual   meeting  in   Montreal,   Que.     Secy.,    Prof. 
C.   H.    McLeod,    176    Mansfield    St.,    Montreal,    Que. 
ILLINOIS    SOCIETY    OF    ENGINEERS    AND    SURVEYORS. 
Jan.    28-30.      Annual   meeting   at   Peoria,    111.      Secy.,   E.    E.    R. 
Tratman,    1144    Monadnock    Block,    Chicago,    111. 
AMERICAN  ELECTRIC   RAILWAY  ASSOCIATION. 

Jan.    29-31.      Midyear    meeting    in    New    York.      Secy..    E.    B. 
Burritt,    29    W.    39th    St..    New    York    City. 
NATIONAL    LIME    MANUFACTURERS'    ASSOCIATION. 

Feb.    4-5.      Annual    meeting    at    New    York.      Secy.,    Fred    K. 
Irvine,   Chicago,    111. 
NATIONAL  CONFERENCE  ON  CONCRETE  ROAD  BUILDING. 
Feb.    12-14.      Meeting   at    Chicago.    111.      Secy.,  J.    P.   Beck,    72 
W.    Adams    St..   Chicago,    111. 
AMERICAN  CONCRETE  INSTITUTE. 

Feb.    16-20.      Annual    meeting    in    Chicago.    111.      Secy.,    E.    E. 
Krauss,    Harrison    Building,    Philadelphia. 
Kansas    Fngiueering    Society — The    annual    convention    will 
be  heH  in  Lawrence,  Kan.,  Jan.  20-21.     The  Secretary  is  T.  J. 
Stricklen,    Topeka,    Kan. 

The  Cornell  Society  of  Civil  Engineers  will  hold  its  annual 
meeting  at  a  dinner  in  New  York  City,  Jan.  23,  1914.  This  is 
the  week  of  the  annual  meeting  of  the  American  Society  of 
Civil  Engineers,  and  it  is  expected  that  a  number  of  Cornell 
engineers  attending  the  meeting  of  that  Society  will  be  able 
to  go  to  the  dinner  of  the  Cornell  Society.  Information  in 
regard  to  the  dinner  may  be  obtained  from  W.  F.  Edge, 
Cooper   Union,   New   York   City. 

Indiana  Engineering;  Society — The  annual  convention  will 
be  held  at  the  Hotel  Severin,  Indianapolis,  Jan.  22-24.  The 
Secretary  is  Charles  Brossmann,  1616  Merchants  Bank  Build- 
ing,   Indianapolis. 

.Michigan     Engineering    Association — The    annual     meeting 

will  be  held  at  East  Lansing  (Michigan  Agricultural  College), 
Jan.  13-15.  The  Secretary  is  Prof.  Arthur  J.  Decker.  Ann  Ar- 
bor,   -Mich. 

American  Society  of  civil  Engineers — The  61st  annual 
meeting  of  the  Society  will  open  at  10  a.m..  on  Jan.  21,  at  the 
Society  House,  In  New  York  City,  when  the  business  mooting 
will  be  hold.  Lunch  win  be  served  there  at  i  p.m.,  and  at 
2:30  a  trip  is  planned  tor  the  Inspection  of  the  construction 
of  the  new  subway  on    Broadway,   by  courtesy  of  the   Public 

Service   Commlsi for    the    First    District     and    i>y    the    oon 

tractors  for  the  sections  Inspected  V  reception  will  be  held 
in   the  evening   at    the   Hotel   Astor 

Jan.  22  will  be  devoted  to  a  trip  by  special  train  to  the 
Martini  Creel  ind  Tunkhannock  Viaducts  now  under  con- 
struction bj  thi  Delaware,  Lackawanna  A  Western  R  R.,  on 
the  new  change  of  line  between  Clark  Summit  and  Hallstead, 
Penn,     The   train    will    leavi     Hoboken   at    8  16  a.m.   returning 

it     ii i    i:   p.m.;    lunch    will   be   served   on   board.     There   will 

be   an    informal    Bmokei    at    8:80    p.m.,   at    the   Socletj    House 
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Tlhe  Foiratljpe'dliPO-fla.s©  Vaaidlusc^ 

A  masonry  viaduct  of  exceptionally  attractive  appear- 
ance and  somewhat  peculiar  design  is  shown  in  the  ac- 
companying view.  It  is  on  the  line  of  the  Villefranche 
Bourg-Madame  electric  railway  which  connects  the  two 

cities  of  those  names  in  the  Pyrenees  mountain  district 
of  France.  The  bridge  is  over  the  Fontpedrouse  gorge 
through  which   runs  the   Le  Tet   River  and  one  of  the 


water  level  of  the  river.  It  is  made  up  of  approach  -via- 
ducts mi  cither  side,  the  one  toward  Bourg-Madame,  com- 
prising ten  '.'^o-ii.  arches,  ami  the  one  inward  Ville- 
franche, two  arches  of  similar  span;  the  main  section  of 
the  viaduct  is  comprised  of  four  full-centered  arches, 
each  56  ft.  in  span,  resting  on  high,  slender  piers.  The 
outer  two  of  these  piers  form  heavy  pylons  which  act 
as  the  end  abutments  to  the  viaduct  arch  approaches.  The 
next  two  interior  piers  reach  down  to  the  rock  slo] 


Fig 


intpedrouse  Viaduct  in  Southwestern    France 


French    national     roads.      The    electric    railway    which    is 

carried  on  the  upper  level  of  the  i  iaducl  is  a  meter  ja  < 
high-speed  line  running  through  hitherto  inaccessible 
districts.  It  has  been  under  contemplation  a  long  while, 
but  was  not  completed  until  1911.  The  bridge  shown  in 
the  view  is  sometimes   known  as  the   Fontpedrouse  Via- 


an  ii 


the  gorge,  and  the  middle  pier  rests  on  a  gothh 
which  carries  the  load  to  the  walls  of  the  gorge. 

A  pronounced  differentiation  is  made  between  the  up 
per  pari  of  the  viaducl  and  the  lower  supporting  arch 

This  is  carried  out   by  contrasting  the  masonry   in  tin 
two  sections  and   l>\    providing  a  pronounced   line  above 


i.  hut   more  generally  a-  the  Sejourne  bridge,  after  the  crown  of  the  gothic  arch.    This  line  i-  parallel  to  the 

the  famous   French  engineer  who  superintended    iN  do-  roadwaj   of  the   viaduct,  which   i-  on  a  <>' ,    grade,  and 

Bign  and  construction.  constitute-   a   walk,  supported  over  the   arch    by  small 

The   Sejourne  bridge   is  a    masonry  structure   775   ft.  Bpandrel  arches  ami  beyond  the  piers  by  a  masonry  wall 

long  wiih  an   elevation  of  rail  ahmif   '.Ml    f i .  above  the  carrying  fill. 
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I  The  main  parts  of  the  viaduct  are  of  granite  masonry. 
but  the  roadway  is  of  a  peculiar  reinforced-conerete  de- 
sign, which  lias  been  applied  by  Mr.  Sejourne  to  several 
arch  bridges  which  he  has  designed.  Fig.  2  shows  a  sec- 
tion through  the  roadway  and  the  detail  of  this  rein- 
forced-concrete  construction.  The  arches  of  the  viaduct 
are  only  8.2  ft.  wide,  and  at  their  top  elevation  they  are 
depressed  in  the  middle  so  as  to  leave  walls  on  either 
6ide  each  2.62  ft.  thick,  and  an  interior  depression  2.95 
ft.  wide.  Across  the  to],  of  the  walls  then  are  placed 
reinforced-conerete  beams  spaced  3.3  ft.  c.  to  c,  continu- 
ous over  the  masonry  and  long  enough  to  overhang  about 
3  ft.  on  each  side.  These  beams  rest  in  transverse  notches 
'eft  in  the  masonry  and  are  provided  with  small  exten- 
sions in  the  lower  plane  which  fit  into  depressions  in 
the  masonry  of  the  arch,  so  as  to  hold  the  roadway 
against  side  slipping. 

The  beams  which  were  cast  on  the  ground  and  placed 
:>arate  and  integral  members,  are  reinforced  with 
straight  rod.-,  the  latter  extending  up  above  the  upper 
surface  where  they  are  later  bonded  into  the  floor  slabs. 
The  beams  are  also  provided  with  spiral  reinforcing  in 
the  lower  or  compression  plane  to  increase  the  compres- 
sive value  of  the  concrete    there. 


which  is  about  $10  per  sq.ft.  of  roadway  surface.  This 
high  cost  is,  of  course,  due  to  the  isolated  location  and 
to  the  height  of  the  structure. 

dl^ti©ini  £©ir  Paved    Streets 
By  Harvey  P.  Brown* 

Having  searched  for  information  on  slag  as  a  foun- 
dation for  brick  and  block  pavements,  and  found  very  lit- 
tle material,  the  author  has  deemed  it  worth  while  to 
give  his  observations  in  regard  to  this  use  of  slag.  Baker, 
in  his  '"Roads  and  Pavements."  devotes  less  than  ten 
lines  to  slag  for  roads  and  does  not  mention  it  as  a  foun- 
dation material.  His  last  paragraph  is:  "Slag  is  used 
for  road  purposes  only  to  a  limited  extent  and  only  near 
steed  mills."  This  may  be  true,  but  our  many  mills  and 
the  low  cost  of  the  material  make  this  worthy^  of  some 
consideration. 

The  author  was  called  to  succeed  a  borough  engineer 
in  a  place  where  three  contracts  had  already  been  let 
for  paving  streets  with  slag  foundations.  This  is  in  the 
Pittsburgh  steel  district,  where  slag  is  quickly  and 
cheaply  obtained.     Tt  was  found  there  were  at  least  four 


li...   !.    Section    rmtouoH    from;  System   "i    Fontpedrouse  Viaduct,  Showing  Concrete  Floor  on  Stone 

\l  isonr?  Arch 


After  the  beams  were  placed   and   I led   to  the  ma- 

by  ;i  mortar  joint,  a  reinforced-conerete  slab  of  the 

al  section  shown  to  the  left   in   Fig.  2,  was  laid  on 

forms  a-  a  continuous  floor.     This  slab  has  at  the  same 

intervale  a-  the  supporting  beams  somi    I which 

to  increase  its  strength  against  side  pressure.  It 
will  In-  seen  thai  tins  construction  forms  a  trough  II  ft. 
wide  into  which  the  ballast  may  be  filled  and  on  which 
the  n»  rack  i-  laid.    The  upper  part  of  the  ma- 

ell  as  the  concrete-floor  system,  is  tied  together 
ntire  length  of  the  viaduct  to  resist  any  tem- 
iation. 

i  h  ovi  i   the  river  lias  a  Bpan 

rib  ha    a   thickness   normal  to  the 

11. u  it.  al  the  springing  line  and  8.2  ft.  at 

In  plan  it  i  width  i  rom  the  i  row  n 

to  ib.  i         to     '  -    a 

buill   on   wooden  cen- 
'i in lir   the   arch 

and  br.i 

vi  i ■-.  beau) ifnl 
tired  in  the  neighborhood      This 

•        ..ill.    bill      ill    I  i    III.   1,1      Mini 
I 


the 


•ilicat  inns  used  only  the 


kinds  of  slag  in  use, 
word  "slag." 

Slag,  in  general,  is  the  refuse  from  the  blast  furnace 
and    is  composed   of   limestone   and   the    impurities  of  the 

if re,    fused    together    into   one    homogeneous   mass. 

Bank  slag  is  the  rough  product  from  the  furnace  as  it 
has  been  deposited  at  the  slag  bank,  am!  may  be  of  any 
size  or  shape.  Crushed  slag  may  be  bad  of  any  size  and 
i-  the  bank  slag  crushed,  screened  and  graded  to  any  par 
ticular  size.  Screenings  is  the  residue  from  the  crushed 
-lag  passing  through  a  j  •_.  in.  screen.  It  resembles  in  ap- 
pearance  and   composition    the   limestone   screenings    used 

as  the  top  course  in  macadam  roads.  Granulated  slag 
is  the  modern  product  of  the  blast  furnace.  It  is  >>(  a 
light,  porous,  sandy  nature,  and  is  obtained  by  pouring 
the  molten  slag  into  water. 

The  three  first   named  slags  can  be  very  easily  com- 
bined in  a  strong  compact  foundation,  very  much  after 

the  manner  of  B  macadam  road.  But  counting  the  cost 
of  preparation,  the  limited  distribution  and  the  original 
...  t    of  the   material    it    is  doubtful    if  either  of  these   will 

ever  be  used   to  any  extent,  although   their  cementing 
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properties  make  them  much  superior  to  the  ordinary 
gravel  or  broken-stone  foundation. 

Some  engineers  maintain  that  it  is  impossible  to  ob- 
tain a  smooth  paved  surface  upon  a  slag  foundation, 
but  the  failure  has  been  due  to  improper  construction 
more  than  to  the  materials.  The  great  trouble  has  arisen 
from  depressions  of  varying  size  appearing  in  the  paved 
surface,  due  in  all  cases  to  the  fact  that  the  foundation 
materials  have  not  been  properly  graded  and  compacted 
before  placing  the  cushion  layer  of  sand.  Thus  the  sand 
has  gradually  worked  into  the  voids  of  the  foundation, 
causing  a  slight  depression  in  the  street. 

Since  observing  the  above  fact,  the  author  has  obtained 
a  smooth  surface  by  a  careful  selection  and  placing  of 
the  slag  in  the  foundation  courses.  Ordinary  bank  slag 
was  used,  with  a  top  coat  of  screenings,  and  then  rolled 
by  a  10-ton  tandem  roller  to  a  compacted  thickness  aver- 
aging 7  in.  As  the  slag  was  brought  on  the  street,  la- 
borers with  sledges  broke  all  large  pieces,  while  other 
laborers  placed  the  slag  in  a  layer  of  proper  thickness, 
being  careful  to  place  all  large  pieces  in  the  bottom  and 
the  smaller  ones  on  top. 


Blocks  of  Granulated  Slag  Excavated  prom  a 
•  Street  Foundation 

(The  material  was  laid  in  a  loose  condition,  like  that 
Bhown  in  the  pile  in  the  foreground,  and  was  compacted  and 
cemented    under    the   action    of   traffic.) 

On  this  was  placed  a  generous  layer  of  screenings. 
The  "hole  was  then  thoroughly  rolled  until  no  visible 
voids  remained.  The  slag,  because  of  its  keen  edges, 
takes  more  rolling  io  compact  it  than  is  required  for 
broken  stone  or  gravel.  Owing  to  the  labor  required  in 
placing  and  breaking,  and  the  cosl  of  the  screenings,  this 
one  si  reel  cost  almost  as  much  as  a  broken-stone  or 
gravel  foundation  would  have  cost.  However,  the  author 
firmly  believes  that  the  use  of  granulated  slag  as  the 
foundation  material  is  the  solution  of  a  cheap  and  dur- 
able paved  street,  especially  in  a  locality  within  reach  of 
the   low    freighl    rales   of  the   steel    mills.      At    the   present 

time  the  contractor  can  obtain  granulated  slag  for  a  rerj 

-mall  cost,  plus  the  freight,  and  in  some  case-  the  freight 
is  the  Only  cost. 

Railways  have  discovered  that  tills  of  granulated  slag 
tettle  less  ami  become  more  compacl  than  other  material. 
For   this    reason    in    certain    portions   of   the   country   they 

pave  agreed  to  remove  all  the  slag  outpul  of  the  bias! 

furnaces.  Willi  the.  increase  in  oulpul  the  railways  arc 
Overstocked  and  are  often  glad  of  a  place  to  dispose  of 
it  for  the  cosl  of  transportation.     The  slight  settlement 


and  the  tendency  to  cement  under  pressure  are  the  chief 
factors  in  granulated  slag's  fitness  for  a  foundation  ma- 
terial. 

Engineers,  chemists  and  others  connected  with  the 
manufacture  or  disposition  of  slag  differ  in  their  opinion 
of  granulated  slag  as  a  foundation  material.  One  in 
particular  says  "from  the  very  nature  of  the  material  it 
is  not  suited  for  this  [foundation  ]  purpose." 

The  accompanying  cut  tells  a  different  story.  The 
pieces  of  granulated  slag  there  shown  were  picked  off  the 
surface  of  an  approach  to  a  bridge,  from  that  portion  of 
the  roadway  which  was  most  traveled  and  therefore  most 
compacted.  The  piece  on  top  of  the  pile  is  approxi- 
mately 6x10  in.  and  was  used  as  a  pivot  in  turning  a 
sandstone  curb  through  an  angle  of  180°.  The  stone 
was  6x21  in.,  6  ft.  long.  Neither  the  weight  nor  the 
twisting  had  any  effect  on  the  slag  block.  The  slag  in 
this  road  had  been  in  place  about  15  months  and  when 
placed  was  as  loose  as  that  seen  in  the  small  pile  in  front. 
It  is  possible  that  the  continued  grinding  of  the  wagon 
wheels  in  this  case  produced  some  slag  powder  which  as- 
sisted the  cementing  action  of  the  material. 

The  author  has  used  granulated  slag  for  the  founda- 
tion of  paved  streets  and  has  found  that  thorough  rolling 
under  a  heavy  roller  will  make  a  dense  foundation,  es- 
pecially if  water  is  used.  Such  foundations  in  use  for 
four  or  five  years  are  so  well  cemented  that  it  is  diffi-' 
cult  to  break  through  them  in  repairing  water  and  gas 
mains.  It  is  noteworthy  thai  on  a  recent  slip  and  settle- 
ment of  a  new  pavement,  due  to  continued  high  water. 
the  portion  remaining  intact  was  on  a  granulated  slag 
fill.  It  has  often  been  noted  that  cuts  in  such  fills  will 
remain  with  perpendicular  walls  for  days. 

It  has  been  demonstrated  that  granulated  slag,  under 
proper  methods  of  construction,  is  an  excellent  founda- 
tion material  for  paved  streets  ami  is  the  nearest  ap- 
proach to  natural  concrete.  It  can  also  he  used  in  place 
of  screenings  to  fill  the  voids  of  bank  slag.  The  author 
has  tried  this  with  apparent  success,  although  the  work 
is  too  new  to  make  an  intelligent  estimate  of  the  value 
of  such  construction.  In  repairing  a  water  leak  on  this 
street  about  two  months  after  its  completion  the  foun- 
dation had  cemented  together  to  a  certain  degree  hut 
very  little  strength  had  then  developed. 

As  to  cost,  in  the  Pittsburgh  steel  district,  where  all 
foundation  materials  are  shipped  to  the  work,  the  weight 
of  the  different  materials  is  approximately  the  same, 
therefore  the  freight  is  the  same.  The  cost  of  handling 
is  the  same,  while  the  cost  of  the  -lag  is  nothing,  or  some 
such  small  sum  as  $•">  per  ear.  By  using  granulated  slag 
foundation  the  saving  is  approximately  30c.  per  sq.yd.  of 
finished    pavement. 

In  view  of  the  above  observations,  the  author  would  he 
pleased  to  see  some  experiment  station,  university  or  in- 
dividual with  proper  apparatus  undertake  to  examine 
anil  make  tests  of  slag  (especially  granulated  slag)  as  a 
road  material,  as  an  aggregate  ami  a  substitute  for  sand 
for  concrete,  and   as   a   hinder   for  other  materials. 


\  Teredo-Proof  ^\  <•«>•!  is  available  in  Australia,  according 
io  c,  s.  Galbralth,  Assistant  Engineer  of  the  Melbourne  Har- 
bor Trust  lie  BtateB  in  an  article  in  "The  Commonwealth 
Engineer,"  thai  turpentine  wo,, a  successfully  resists  the  at- 
tacks of  teredo  navalls.  This  timber  which  has  the  botanical 
name,  "syncarpla  laurifolla,"  Is  :i  rather  low  strength  hard- 
wood  common    to   New   South    Wales. 
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SYNOPSIS — Data    used    in    planning   a    garbage-   and 

refuse-disposal  system  for  San  Francisco,  Calif.,  arp  pre- 

..'.     The  system  adopted  is  outlined  in  a  few  words 

and  then  the  Islais  Creek  Incinerator,  the  first  unit  in  the 

■   undertaken,  and  which  has  already  been  built, 

I.      TJiis   anil    "unlades   two  60-ton   Heenan   & 

Frov.de    furnaces.     Among   the  special  features   of   tins 

plant  are:  A  si,,, -nor  pit  ,,,■  hopper  large  enough   In  hold 

furnaces;  a  grab  bucket,  opt 
iron,   an    ovt  ctric   mono, -nil  system,    which    dis- 

charges I,,!,,  steel  containers  over  inch  furnace;  hydraulit 
power  iron  accumulator  to  operate  the  /«. 

nace-feed  slide  doors  in  the  bottom  of  the  containers,  and 
also  to  push  clinker  from  the  clinker  pits  to  the  conveyor; 
'■i    charge    pressure   accumulators   and    to 
grab  buckets,  to  convey  clinker,  etc.     The  gases  <»< 
combustion  will  be  used  to  produce  power,  heat  ana'  light 
lor  the  building,  and  ultimately  it  is  expected  that  the 
surplus  pouer  will  he  used  for  general  city  purposes.     The 
,  linker  will  he  crushed,  screened,  graded  and  stored  for 
r   for  city    "»''.      //'    designing    the   sled  framework 
of     the     building    and     the     rein  for,  ed-cou,  ret e     chinincij. 

earthquake  stresses  were  taken  into  account. 

Alter  the  earthquake  and  fire  of  San  Francisco,  one  of 

ihe  chief  works  in  the  rehabilitation  of  the  city  was  the 

garbage-disposal    system    to   be   operated 

by  the  municipality  and  to  replace  the  privately  owned 

and  privately  operated  plant,  which  had  no!  proven  satis- 

The  system  in   use  at   thai   tunc  was  one  wherein  the 
-  collected  from  residents  by  individual  scav- 
engers or  groups  of  scavengers   who  were   paid    I 

..:  i    ;n  the 
incinerator  ami  paid   tin-  operators  •<(  the  incinerator  to 
destroyed.     [See  K\<;.  News,  May  17, 
a  ad, nnt  of  litigation  over  the  collection  sys- 
tem ami  an  illustrated  description  of  the  old  Thai 
incinerators.     Ed.] 

\|  ■  •  ■',  satisfaction  had  arisen  among  all  concerned 
not  only  in  the  fixing  of  rates  hut  also  in  the  failure  of 
ihe  plan!  i'  ■    garbage  properly,  and  finally  the 

idopted  whereby  the  city  was  to  construci  and 
operate  it.-  own  incinerator  and  to  buy  ou1  the  privately 
ated  incinerator  at  a  Ian 
I      i  <  <-    therefore,  among  other  bonds,  the  people  of 
borized  the  issue  of  bonds  to  the  amount 
|        I,. ni. 
1  •  K4O"O,OO0  was  used  to  buy  oul  the  plan! 

<if  thi  Porks  J.    In  the  terms  of  the 

thai  thi    Reduction  \\  mi.    should 
,.nl  it 
on  ;   and   thai    the    Red 
chargi     on  I  be  bonds  unl  il 
■  it  the  proposed  municipal  p 

1 


in  return  for  the  privilege  of  operating  their  own  plai  i 
meanwhile. 

Desigx  of  a  System  of  Garbage  Disposal 
For  the  purpose  of  arriving  at  a  comprehensive  scheme 
for  the  disposal  of  the  city's  garbage,  much  time  was  spent 
in  gathering  data.  As  a  result  of  this  study,  the  city 
was  divided  into  four  sections:  (1)  That  part  of  the 
city  not  yet  fully  developed — largest  in  area  hut  smallest 
in  garbage  collected:  (2)  the  wholesale  district,  smallest 
in  area  hut  very  large  in  the  amount  of  garbage  collected; 
I  ■'!  I  retail-store  and  apartment-house  district,  large  in 
area  and  in  the  amount  of  garbage  collected;  (d)  Mission 
District,  largest  in  population  and  huge  in  amount  of 
garhage  collected. 

The  present  plan  contemplates  three  incinerators,  one 
in  Sec.  4,  now  completed;  one  in  Sec.  2,  about  to  be 
started,  and  one  in  Sec.  3,  to  be  constructed  within  a  few 
years.  The  garbage  collected  from  Sec  1  will  be,  for  the 
present,  divided  between  the  two  incinerators  in  imme- 
diate contemplation. 

Nature  ami  Amoi  n :t  of  Garbage  Collected 
In  San  Francisco  the  scavengers  make  no  separation  of 
the  garbage  gathered;  ashes,  rubbish  and  food  refuse  are 
removed  at  the  same  time  in  the  same  wagon.  There- 
fore, data  of  various  sorts  were  gathered  to  acquaint  the 
prospective  bidders  of  the  conditions  likely  to  he  encoun- 
tered, the  amount  of  garbage  collected,  its  weight  and 
volume,  the  percentage  of  its  components,  the  average 
daily  deliveries  of  refuse  to  the  present  works,  the  prob- 
able daily  deliveries  and  capacities  of  the  proposed  plants, 
the  percentage  of  combustible  and  incombustible  matter 
in  the  garbage,  and  a  comparison  between  the  Borough  of 
Richmond,  N.  V.,  and  San  Francisco,  as  regards  the 
heat  value  and  composition  of  refuse. 
Tables  I  to  VI  were,  therefore,  prepared: 
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!    TABLE    III.     AVERAGE    DAILY    DELIVERIES    OF    REFUSE    AT    SAN 
FRANCISCO  FOR  EACH  MONTH  OF  1907,  1908  AND  1909 

Average  deliveries,  ir  tons  per  week  day 

Months  1907  190S  1909 

I     January                                         389  463  476 

I    Februan  401  497  472 

I    March.  402  480  441 

H   April...  400  428  435 

I    May...  367  418  403 

H   .*vne 333  386  423 

•    July..  333  374  406 

I    August 362  407  477 

September  355  438  472 

I   October. ......  437  433  497 

|    November  368  428  513 

I    December..  450  448  515 

Average 383  433  400 

TABLE  IV.     PRESENT  AND  STANDARD  DAILY  AVERAGE  QUANTITY 

OF  REFUSE  COLLECTED  AT  SAN  FRANCISCO  AND  CAPACITIES 

OF  PROPOSED  PLANTS 

Average  quantity  of  refuse 

Maximum  collected,  in  tons  per  week 

quantity  day  Proposed 

now  col-  Immediate  Remote  installation 

lected,  tons  future,        future. 

Section              per  day  Present   estimated  estimated  Present       Future 

1 ...  .                                   49  28                40             285  0              300 

2 189  126              140             390  180             360 

3 299  223             240             480  240             480 

4 82  56                80              245  120              240 

Total..  .".SI  433  500  1400  540  13S0 

TABLE  V.     ANALYSES  OF  SAX   FRANCISCO  REFUSE 

Heating  value, 
Unit  Percentage  bv  weight  B.t.u.  per  lb.* 

weight,        Com-        Ineom-  Comb.      Refuse  as 

Date  per  cu.ft.  bustihle     bustible    Moisture  refuse       collected 

Dec.  7,  1908 31    1  22  65  26  45  30.90  10,83(5  2347 

Dec.  10,  1908...  29   5  22  4(>  25.37  52.17  10,540  2352 

Dec.  17,  1908...  27  O  23   34  29   53  47    13  10,588  2481 

Pec.  29,  1908. . .  29.6         23.06         27.71  19.27  10,330  2388 

Jan.  28,  1909 32.2         23.16         28.37         48  47  10.230  2366 

Average.,  29  7         22.9  27.2  49.9  10,530  2110 

*  Heating  value  determined  from  data  obtained  by  a  bomb  calorimeter. 

TABLE  VI.  COMPARING  THE  BOROUGH  OF  RICHMOND,  NEW 
YORK,  SEPTEMBER  REFUSE,  WITH  THE  SAX  IKANCISCO 
REFUSE,  AS  REGARDS  HEATING  VALUE  AND  COMPOSITION 

Unit  Percentage  by  weight  Heating  value, 

weight  in  B.t.u.  per  lb. 

lb   per  Com-  Incom-  Comb,  in    Refuse  as 

cu.ft.  bustible  bustible  Moisture      refuse       collected 

Sept.— X.  Y...  32.0  30.48         33.69  35.83  10,710  3265 

S.  F.  Sec.  1.  33.4  22.0  315  46.5  11,040  2425 

S.  P.  Sec.  2.  28.9  26.6  24.3  40.1  10,150  2709 

S   F   Sec.  3.  28.4  21   s  26  8  51.4  10,631  2312 

S.  F.  Sec.  4.  36.3  21    1  32.9  46.0  10,700  2247 

Averages.  F.  29.7         22  0  27  2  49.9  10,530  2410 

Requirements — The  requirements  to  be  fulfilled  for 
e.'iih  planl  roughly  resolved  themselves  into  six  divisions: 

(1)  The  accounting  of  the  garbage  collected  by  the  scav- 
engers and  delivered  to  the  incinerator.  This  necessitates  an 
office  and  a  platform  scale  at  the  plant,  where  a  clerk  ear 
keep  a  record  of  the  garbage  delivered  and  of  the  money 
paid   by   the  scavengers   for  Its  destruction. 

(2)  The  complete  and  inoffensive  incineration  of  the  gar- 
page  delivered.  This  requirement  demanded  the  greatest  care 
In  the  construction  of  the  equipment  and  of  the  building, 
kith  particular  pains  taken  to  insure  thorough  combustion 
of  refuse  and  gases,  to  provide  adequate  ventilation,  to  guard 
ugainst  escape  of  foul  air,  and  to  make  satisfactory  disposal 
of  dust. 

(3)  The  operation  of  the  plant  in  the  most  economical 
Banner.  This  requirement  was  the  most  essential  in  the 
basis  of  awarding  the  contract.  II  was  important  t<>  employ 
mechanical  means  of  operation  wherever  possible  as  the  cost 
of  labor  was  a  very  large  factor.  It  was  even  more  import- 
ant to  make  the  greatest  use  "f  the  byproducts  ol  Inclnera- 
tlon,  such  as  the  beat  of  combustion  and  the  clinker.  The 
boilers  and  m.ii'hini-ry  necessary  successfully  to  accomplish 
this   result   are   described    hereinafter, 

(4)  The  equipment  of  a  laboratorj  for  the  study  of  con- 
ditions   encountered.      This    was   required    with    a    view    to    the 

of  exhaustive  tests  from  which  it  was  expected  much 
valuable  Information  would  be  gained,  to  guide  the  olty  en- 
Hneei  In  the  design  and  construction  of  the  other  proposed 
iticin.  rators. 

(5)  Tin-  equipment  of  a  repair  shop  This  was  to  provide 
tin-  plant  with  spare  parts  and  means  to  keep  the  Installa- 
tion  of  the   machinery   alwaj ■•■•   In   operation, 

(6)  Provision  for  tin-  i Is  and   i-oiiifnils  of  the  operators. 

This  was  quite  essential  in  view  of  the  continuous  operation 

Of    the    plant 

In  general,  however,  there  was  much  latitude  allowed 


the  bidders.  Results  rather  than  the  means  of  their  at- 
tainment were  of   necessity  the  prime  consideration. 

Each  bidder,  therefore,  had  to  fulfill  the  general  re- 
quirements mentioned,  to  name  the  price  for  which  he 
would  install  all  the  mechanical  equipment  for  the  in- 
cineration of  garbage,  and  to  state  the  cost  per  ton  for 
which  he  would  agree  to  incinerate  garbage  of  various 
qualities. 

The  city  agreed  to  construct  the  machinery  founda- 
tions, the  buildings  necessary    and  the  chimney. 

Guarantees — Rigid  guarantees,  however,  were  re- 
quired of  the  bidders,  as  follows: 

The  contractor  agreed  that  when  the  plants  were  in- 
cinerating without  additional  fuel,  at  or  about  their 
rated  capacity,  refuse  containing  not  more  than  1000  lb. 
of  water  per  ton.  determined  by  an  evaporation  test,  and 
not  less  than  460  lb.  of  combustible  per  ton,  determined 
by  a  combustion  test,  the  following  conditions  would  be 
fulfilled : 

(1)  That  no  nuisance  would  be  created  in  the  normal  op- 
eration   of    the    plants; 

(2)  That  no  odors,  obnoxious  gases.  smoke  or  dust  would 
escape   from    the    buildings    or   chimneys: 

(3)  That  at  no  time  during  the  normal  operation  of  the 
plants,  the  temperature  in  the  combustion  chambers,  due  to 
defects  in  design  or  construction,  aiyl  as  ascertained  from  a 
continuous  record  during  the  time  of  testing,  would  fall  be- 
low 1250°  P.,  and  that  an  average  temperature  therein  of  at 
least  1500°   P.  would  be  maintained: 

(4)  That  the  residue  from  the  furnaces  under  a  working 
load  of  60  tons  per  unit  per  day  as  specified  would  be  thor- 
oughly  burned  hard  and   free   from   organic  matter; 

(5)  That  the  flues,  dust  "collectors,  furnaces  and  combus- 
tion chambers  would  be  so  arranged  that  it  would  not  be 
necessary  to  shut  down  any  one  unit  for  more  than  48  hours 
in  any  one  week,  for  the  purpose  of  removing  thoroughly  all 
dust   and  ashes; 

(6)  That  the  pounds  of  refuse  per  hour  which  would  be 
incinerated  per  square  foot  of  the  grate  area  upon  which 
final  combustion  takes  place  would  be  not  less  than  that 
stated   in   the   contractor's   bid; 

(7)  That  the  average  cost  per  ton  at  each  plant  for  in- 
cinerating refuse  containing  1000  lb.  of  water  and  460  lb.  of 
combustible,  computed  according  to  certain  specified  rules, 
would  not  be  greater  than  stated  in  the  contractor's  bid. 

The  contractor  further  guaranteed  to  keep  the  plants  in 
effective  operation  for  one  year  from  the  dates  of  then 
respective  acceptances,  and  during  this  period  to  furnish 
all  labor  and  material  for  repairs  necessitated  by  defec- 
tive design  or  workmanship. 

Basis  \\-"\  Whicb  Award  of  Contract  Was  to  Bf. 
Made — The  award  of  the  contrail  was  made  upon  the 
basis  of  the  annual  fixed  charges,  plus  the  annual  oper- 
ating cosl  of  incineration.  The  annual  fixed  charges 
were  assumed  to  be  1<>r;  of  the  total  cost  of  the  equipmonl 
of  the  plant,  and  the  annual  operating  cost  of  incineration 
was  estimated  by  multiplying  the  estimated  number  of 
ions  of  garbage  per  year  by  the  ne\  cos!  per  ton  guaran 
teed  by  the  bidder.  A  bonus  and  damage  provision  was 
made  part  of  the  contract  to  give  the  contractor  an  in- 
centive to  incinerate  the  garbage  below  the  guaranteed 
net   cost   and   to  protect    the  city   from   loss   resultant    upon 

the  incineration  of  garbage  above  guaranteed  net  cost. 

Isms  Creek  [ncineratinq  Plant — The  present 
plant,  therefore,  called  for  proposals  to  construe!  two  in 

Cl'neratorS,  one  in  Sec    I.  called  the  Islais  Creek    I  ni  moral 

ing  Plant,  and  one  in  Sec  \\  called  the  North  Beach  In 
cinerating  Plant,     Each  plant  was  (o  have  a  capacity  <>: 

incinerating  I'.'O  i,.ns  of  mixed  refuse  daily.  The  require- 
ments were  the  same  for  each  plant,  with  the  exception 
that  (he  Islais  ( 'reek  plant  was  to  be  constructed   as  a  ■  mi;. 
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plete  installation,  whereas  the  North  Beach  plant  was 
eventually  to  be  increased  to  a  capacity  of  incinerating 
3G0  tons  of  garbage  daily,  although,  for  the  present,  fur- 
naces for  the  incineration  of  120  tons  only  were  to  be 
installed. 

As  the  work  is  already  completed  on  the  Islais  Creek 
plant,  and  has  not  yet  been  commenced  at  the  North 
Beach  plant,  references  will  be  made  only  to  the  Islais 
Creek  plant.  A  view  of  this  plant  at  the  time  of  its  com- 
pletion is  shown  by  Fig.  1. 

After  the  contract  had  been  let  and  considerable 
study  had  been  given  to  the  machinery  and  its  operation 
several  changes  from  the  original  design  were  made. 
Many  of  these  changes  were  in  details  of  construction 
and   mechanical    parts   only.      Some    changes,    however, 


Eng.News 


Fi<,.   I.    I    i  us  Ci.mii,    <;  \i:i:\i;k   I  wi nehator,  Sv, 
Fb  \-.'     oo 

i   buildings  were  finished  by  the  cement      a  i 
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plant.  Furthermore,  the  change  resulted  in  a  reduced 
cost  of  the  building  proper,  a  net  gain  to  the  city. 

Another  change  in  plan  wa.s  effected  in  the  hand- 
ling of  the  clinker  from  the  furnaces.  The  original 
design  called  for  a  continuous  conveyor  in  the  clinkering 
alley  behind  the  furnaces,  which  fed  the  clinker  to  a 
clinker  crusher.  This  was  discarded  for  an  electrically 
operated  dump  car,  which  runs  on  tracks  behind  the  fur- 
naces and  feeds  automatically  into  the  clinker  crusher. 
Considerable  saving  in  space  and  cleanliness  was  the  re- 
sult of  this  change,  in  addition  to  the  gain  in  efficiency 
by  reason  of  the  lesser  liability  to  failure  in  operation. 

The  General  Scheme — The  plant  consists  of  a  group 
of  two  buildings.  The  main  building  (see  Fig.  2  for  plan 
of  clinker  floor)  contains  the  office  and  garbage  pit  for  the 
refuse  delivered,  two  four-grate  furnaces  for  the  incin- 
erating of  the  refuse,  each  furnace  provided  with  a  boiler 
for  the  generation  of  power,  the  machinery,  or  pump,  room 
for  the  electric  generating  set,  two  Mowers  for  the  ven- 
tilating system,  feed-water  heaters,  feed  pumps  and  oil 
pumps,  the  repair  shop  for  all  tools,  the  laboratory  for 
tests,  the  kitchen  for  the  men,  and  all  necessary  sanitary 
conveniences.  The  secondary  building  is  primarily  for 
the  storage  of  crushed  clinker,  but  since  the  storage  bins 
of  necessity  had  to  be  elevated,  use  is  made  of  the  space 
below  for  the  installation  of  a  pressure  accumulator  to 
operate  the  hydraulic  rams  in  the  main  building,  a  baling 
press  which  bales  all  tin,  etc.,  rejected  from  the  clinker 
screen,  and  the  men's  locker  and  shower  room.  This 
building  is  about  26x53  ft.  in  plan,  over  all.  and  the 
greater  part  of  it  is  two  stories  high. 

The  structural  work  presented  no  unusual  problems. 
A  garbage  pit  30  ft.  deep,  a  chimney  150  ft.  high,  the 
main  building  housing  the  furnaces  and  boilers,  and  the 
clinker-storage  building  are  the  main  features, 

Garbaoi:  Fit — From  records  kept  for  a  certain  period 
it  was  ascertained  that  the  delivery  of  garbage  to  the  in- 
cinerator was  not  constant  during  the  21  hours.  Approx- 
imately 75%  of  the  garbage  is  delivered  during  eight 
hours.  It  was  necessary,  therefore,  to  design  a  garbage 
pit  of  sufficient  capacity  to  contain  a  full  day's  delivery 
or  120  tons,  so  that  the  feed  to  the  furnaces  can  be  kept 
regulated  for  2  1  hours,  regardless  of  the  supply  to  the 
plant.  A  further  advantage  of  the  large  pit  is  its  ability 
to  store  a  full  day's  delivery  of  garbage  in  case  of  a  break- 
down  of   the   furnaces.     The  details  of  this  pit    are  shown 

by  Pig.  3. 

It  was  apparent  that  this  pit  would  be  a  likely  place 
for  the  accumulation  of  filth.  The  greatest  care,  there- 
fore, ivas  taken  to  finish  it  in  as  smooth  a  manner  as 
possible,  so  as  to  prevent  the  adhesion  of  small  particles 
of  garbage  to  its  sides.  A  most  satisfaeton  finish  was 
obtained   bj    troweling  the  cement,  gun   mortar  as   soon 

as  it  was  shot  into  place.  The  sides  of  the  pit  Were  pro- 
tected from  possible  injurious  bumps  of  the  grab  bucket 
by  placing  buffer  rails  of  steel  in  the  concrete  along  the 
line  of  the  grab-bucket's  travel.  The  bottom  of  the  pi1 
ivas  fitted  with  removable  cast-iron  strainers  through 
which  all   liquid   matter  in   the  garbage  drained   into  a 

guttei    which   led    i1    to  a   sump,     The  e p  and   gutter 

were  located  in  an  inspection  chamber  on  one  side  of  the 

garbage   pit    accessible   from  the  upper  level   through  a 

halt  containing  a  ladder.     In  the  sump  was  placed  an 

automatii   bilge  pump  which  carried  all  matter  deposited 

in   I  he  sump  to   t  he  main   sewer  abo\  c. 
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For  the  purpose  of  giving  the  garbage  pit,  the  sump 
and  its  accessories  a  thorough  cleaning  as  often  as  it 
should  be  found  necessary,  a  water-supply  pipe  and  a 
live-steam  pipe  were  carried  down  to  the  inspection 
chamber  at  the  bottom  of  the  garbage  pit.  It  was  figured 
that  a  scouring  of  the  pit  with  steam  and  water  about 
once  each  week  would  keep  everything  in  perfect  order. 


The  factor  one-fifth  is  obtained  from  the  measurement 
of  the  acceleration  of  the  earth's  surface  during  an  earth- 
quake. It  is  found  that  this  acceleration  is  approximately 
(i  ft.  per  sec.,  or  about  one-fifth  the  acceleration  due  to 
gravity.  A  strict  analysis  of  stresses  due  to  earthquakes 
would,  of  course,  take  into  account  the  oscillation  fre- 
quency of  the  structure  and  df  the  earth's  surface,  but  the 
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Fig.  2.    Plan  of  Clinkeb  Floob  of  Sax   Francisco  Garbage  Encinebatob 


The  side  walls  of  the  garbage  pit 
were  designed  as  slabs  with  the  main 
reinforcement  running  horizontally. 
Although  the  excavation  was  in  rock 
the  walls  were  designed  for  water 
pressure  on  the  lower  20  ft.,  and  earth 
pressure  above.  During  construction 
a  spring  of  water  was  encountered  on 
tlic  site  of  the  garbage  pit,  thus  justi- 
fying what  might  have  appeared  to  be 
unduly  heavy  construction. 

Chimney — The  chimney  is  of  rein- 
forced concrete,  1"><»  ft.  high  above  the 
re  in  forced-concrete  foundation,  which 
i>  octagonal  in  plan.  3<>  ft.  between 
Opposite   sides   at   the   face   and    I1/,   ft. 

deep.  The  chimney  is  !»  ft.  in  internal 
diameter,  and  brick-lined  for  [somd 
two-thirds  of  its  height.  Figs.  I  and 
.">  show  tin'  chimney  under  construc- 
tion and   Fig.   I   shows  il  completed. 

In  designing  tin'  chimney  two  con- 
ditions of  loading  were  assumed  :  (It 
A  « in. I  load  nf  30  Hi.  per  sq.ft.  on  the 
projected  area  nf  the  chimney  Burface, 

and    (•.')   i arthquake  load   assumed 

to  in'  equivalent  in  one-fifth  the  v 

.if    th,.   chimney,    acting    horizontally. 
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complicated  nature  of  such  calculation,  coupled  with  the 
many  unknown  conditions — such  as  elasticity  of  the  ma- 
terials concerned,  the  duration  of  the  earthquake,  the 
possibility  of  simultaneous  wind  load,  etc.,  would  make 
such  an  analysis  impractical. 

The  earthquake  loading  was  found  to  be  the  governing 
condition,  being  equivalent  t<>  a  wind  load  of  45  to  65  lb. 
per  sq.ft.  of  projected  surface  of  the  chimney,  varying 
with  the  height,  the  larger  equivalent  wind  loads  occuring 
in  the  lower  sections. 

The  concrete  shell  of  the  chimney  was  made  12  in.  thick 
at  the  lower  end,  and  5  in.  thick  at  the  upper  end.  and  the 
necessary  steel  was  obtained  by  the  use  of  the  diagram 
given  by  Turneaure  and  Maurer.  The  ring  reinforcement 
was  designed  for  a  difference  in  temperature  of  250°  E. 
between  the  two  surfaces  of  the  concrete  shell. 

The  main  building  consists  of  a  long  open  structure, 
housing  the  incinerators  and  boilers,  with  a  lower  flat 
roof  structure  appended  on  one  side  and  used  for  the 
offices,  the  engine  room  and  the  repair  shop.  It  was  the 
original  intention  to  build  everything  of  reinforced  con- 
crete, Inn  <m  accouni  of  the  suspended  crane  with  a  car- 
rying capacity  of  15,000  lb.  in  addition  to  a  dead  load  of 
about  8000  lb.,  it  was  decided  to  use  steel  trusses.. 

The  supporting  columns  were  made  of  four  light  lat- 
ticed angles  in  order  to  provide  a  good  connection  be- 
tween the  columns  and  trusses  and  also  for  convenience 
in  tl redi, ,n  of  the  walls  and  trusses. 

The  column-  were  designed  for  earthquake  stress,  using 
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San  1  i  G    rbage  Incinerator 

a  method  similar  to  that  described  for  the  chimney,  i.e., 
Ii   their  wi  iimed  a  ontally. 
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i  u, -i  ural  -icel  in  t lie  colum 
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The  concrete     or 


faces  of  the  buildings  both  inside  and  outside  were  fin- 
ished with  cement  plaster  applied  by  means  of  I  he  ce- 
ment gun.  The  most  interesting  portion  of  this  work 
was  the  plastering  of  the  150-ft.  chimney.  The  compres- 
sor and  gun  were  located  on  the  ground,  and  the  water 
was  forced  to  the  top  of  the  stack  by  a  small  Worthing- 
ton  pump.  The  air  pressure  never  exceeded  75  lb.,  and 
no  difficulty  was  experienced  in  applying  the  materials 
under  these  conditions.  Patent  scaffolds  were  hung  from 
three  G-in.  I-beams  placed  over  the  top  of  the  chimney. 
This  particular  part  of  the  work  was  done  in  less  than 
four  days.. 
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Fig.  5.    San   Francisco  Garbage  [ncinerator  Chim- 

\  n     i  \l'i:i;   (  lONSTRUCTION 

(Jorgensen  patenl   forms  were  used;  3  it    ol  concrete  were 
poured    each    day    and    the    forms    for   each    day    were    nol    n 
ved   until   the  fifth  daj    following.) 

The  cement-gun  finish  has  proved  entirely  satisfactory 
in  durability,  and  no  surface  cracks  or  checks  have  been 

apparent. 

This  finish  was  used  Por  waterproofing  the  garbage  pit, 
the  bottom  of  winch  is  80  fi.  below  high  water.  Up  to  the 
presenl  nine  no  leaks  have  been  discovered  in  Ibis  work. 

Architect!  ral  Work  The  architectural  style  of  the 
incinerator  is  a  fr laptation  of  the  old  Spanish  Mission 

le.    The  lai windows,  tessary  for  the  admission  of 

i  he  "ieale-1   amounl   of  sunlight,  give  an  ell'eel    no!   wholly 

iii  harnioir.  wiili  the  traditions  of  the  style,  bul  the  gen- 
eral aspeci  of  the  buildings  conforms  to  thai  of  the  Mis- 
ion  in  repose,  simple  it \  ,111,1  color.  The  large  wall  sur- 
faces and  the  red  lile  roof  of  the  buildings  are  elements 
of  the  de  ign  n  tially  round  in  examples  of  this  style. 
The  interior  of  the  building  is  designed  for  cleanliness 
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in  appearance  as  well  as  utility.  The  general  color  scheme 
inside  is  white  and  green,  and  the  effect  is  extremely 
pleasing. 

The  result  is  appreciated  and  it  is  admitted  that  the 
Islais  Creek  incinerator  in  San  Francisco  is  probably  the 
finest  equipment  of  its  kind,  housed  in  buildings  far  be- 
yond those  in  use  for  this  purpose  elsewhere. 

Handling  of  Gabbage — Mixed  refuse  will  be  delivered 
to  the  incinerator  in  wagons,  containing  on  an  average 
140  cu.ft.,  and  weighing  on  an  average  5000  lb.  The  re- 
fuse will  first  be  weighed  ob  a  platform  scale  at  the  plant 
and  will  then  be  dumped  into  concrete  garbage  pit. 

From  the  garbage  pit  the  refuse  will  be  lifted  by  means 
of  an   electric    traveling   crane,   equipped    with    a    grab- 


pierced  with  arched  passages,  through  which  the  gasss 
resulting  from  incineration  of  the  garbage  will  pass  to  a 
combustion  chamber.  The  combustion  chamber  has  a 
cubical  content  about  equal  to  the  combined  contents  of 
the  four  grate  chambers.  In  the  combustion  chamber  a 
temperature  will  be  maintained  sufficient  to  mix  and  con- 
sume all  combustible  matter  which  may  escape  the  grate 
chambers. 

The  combustion  chamber  of  each  furnace  is  separated 
from  the  boili  r  setting  by  an  arched  brick  passage  through 
which  the  lint  gases  are  admitted  to  the  heating  surfaces 
of  a  water-tube  boiler.  The  flue  from  the  boiler  setting 
leads  the  gases,  partially  (doled  by  their  contact  with  the 
heating  surfaces  of  the  boiler,  into  the  chamber  which 


[ntehiob   View  of  Gabbage  Incinebatob  at  Sax  Francisco,  Calif. 


(The  perforations  for  admitting  air  in  the  burning  ; 
The  boiler  tubes  may 

bud  ei  having  a  maximum  capacity  of  .'it;  cu.ft.  and 
dropped  into  steel  containers  located  on  top  of  the  fur- 
naces. 

These  containers  arc  an  integral  pari  of  a  continuous 
steel  trough  and  are  located  directly  below  the  trolley  of 
the  electric  crane,  extending  from  the  edge  of  the  garbage 
pn  to  the  extremit.3  of  the  furnaces.  All  droppings  from 
the  grab-bucket,  therefore,  will  he  received  by  the  trough. 
Platforms  are  provided  along  both  sides  of  tin'  trough  to 
permit  whatever  handling  of  these  droppings  maj  prove 
necessary. 

The  containers  are  equipped  with  sliding  doors  al  the 
bottom,  operated  li\  ram-.  h\  means  of  which  the  mixed 
refuse  will  In'  dumped  upon  the  drying  hearths  over  and 
behind  the  grates  upon  which  the  refuse  is  to  he  inciner- 
ated. After  being  dried,  the  refuse  will  he  raked  forward 
onto  burning  grates  by  Btokers. 

[ncineration-  -Each  furnace  (see  Fig.  (i  for  general 
interior  view)   has  four  grates  separated  by  brick  walls. 


jrates  are   shewn,    particularly    in    the    foreground, 
be   sei  n   in    the   rear.) 

contains  the  tubular  air  heater.  After  passing  around 
and  over  the  tubes  of  the  air  heater,  the  gases,  still  fur- 
ther cooled  by  the  process  of  heating  the  ingoing  air,  arc 
led  to  the  dust-settling  chamber.  The  dusl  from  the 
gasi  -  I-  caused  to  drop  by  a  complete  change  in  direction 
of  the  flow  of  the  gases.  Finally,  from  the  top  of  the 
dust-settling  chamber  the  gases  pa>>  to  the  chimney. 
The  supply  of  air  necessary  lor  the  incineration  of  the 
refuse  is  drawn  by  means  of  a  Bowie  pressure  blower 
from  those  parts  of  the  building  where  the  foul  air  is 
likely  to  accumulate.  This  air  i-  healed  by  a  process 
comparable  to  thai  h\  which  the  hoi  gases  are  cooled.  The 
air  i-  discharged  undei  pressure  firsl  through  the  tubes 
of  tin'  an-  heater,  where  ii  i-  warmed  i.\  the  Inn  gases 
passing  around  and  over  the  tubes,  from  the  air  heater 
it     is    letl    through    ducts    under    i  he    lloor    to    the    clillker- 

cooling  chamber  beloM  each  furnace  grate.  By  passing 
upward  through  the  hot  clinker,  it  gain-  more  heat  and 
Rov     through  the  burning  grates  to  the  refuse  deposited 
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thereon.  From  this  point  it  follows  the  course  of  the 
hot  gases,  over  the  grates,  through  the  combustion  cham- 
ber, through  the  boiler,  air  heater  and  dust-settling  cham- 
ber to  the  chimney. 

Each  60-ton  incinerating  furnace  is  installed  as  a  sepa- 
rate unit,  so  that  it  may  be  operated  or  shut  down  and 
any  part  cleaned,  overhauled  or  repaired  without  inter- 
fering in  any  way  with  the  operation  of  the  other  furnace. 

Disposal  of  Clixkei: 

After  being  partially  cooled  in  the  chamber  beneath 
the  burning  grates,  the  clinker  will  be  discharged  by 
means  of  a  ram  through  suitable  doors  provided  for  the 
purpose,  into  a  clinker  car  in  which  it  will  be  conveyed 
to  a  clinker  crusher. 

After  the  clinker  is  crushed,  it  will  be  fed  into  a  con- 
tinuous conveyor  operated  by  an  electric  motor  and 
located  in  the  tunnel  connecting  the  main  building  with 
the  clinker-storage  building.  This  conveyor  will  deposit 
the  crushed  clinker  in  the  boot  of  a  continuous  bucket 
elevator  which  feeds  into  a  revolving  screen  located  above 
the  clinker-storage  bins.  The  screen  will  grade  the 
crushed  clinker  into  three  sizes,  y2,  1%  and  2  in.,  and 
discharge  the  graded  material  into  concrete  bins  in  the 
clinker-storage  build  ing. 

This  clinker  will  weigli  about  40  lb.  per  cu.ft.  It  is 
believed  that  this  will  prove  an  excellent  material  for 
making  a  light-weight  concrete.  On  account  of  the  high 
temperature  to  be  maintained  in  the  furnaces,  no  sub- 
•  injurious  to  reinforcing  steel  will  be  left  in  the 
clinker. 

Powei;  Generation — The  hot  gases  from  each  furnace 
through  a  Bahcock  &  Wilcox  semimarine  type  of 
boiler  having  1700  sq.ft.  of  heal  ing  surface  and  about  160 
hp.  rating.  It  is  expected  thai  about  300  hp.  will  be  avail- 
able. At  presenl  this  power  will  be  used  only  for  the 
operation  of  the  plant,  and  the  lighting  and  the  heating 
buildings.  It  is  expected  that,  in  the  future,  the 
-  power  will  l>e  used  in  conjunction  with  a  power 
plant  for  the  operation  of  municipal  utilities. 

The  pressure  blower,  all  the  machinery  for  handling  the 

■    and    the  accumulator   pumps  will   be  driven  by 

electric  motor-  operated  bv  direct  electric  current  at  250 

The   boiler-feed    pumps,    the   fuel-oil    pumps   and   the 
turbine*   operating  electric  generators  will   he  driven  by 
boilers  connected  with  each  furnace. 

'I  be  m g  p. Hi  -  of  •■oil  furnace,  wit  h  the  exception 

of  ilie   stoking  dom-   and   the  ash-pil    doors,   which  are 
.-I  by  band,  are  controlled  bv  water  power  furnished 
by  a  pressure  accumulator. 

I  l|l:l  (    I  [ON    ol     Win: 
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completed  under  the  direction  of  M.  M. 

of  San    Francisco. 
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Haggans  &  Aden  for  the  contract  price  of  $62,155.  The 
structural  steel  (which  included  the  columns  and  roof 
trusses)  was  furnished  and  erected  by  the  Judson  Mfg. 
Co.  for  the  contract  price  of  $6500.  The  contract  for  the 
mechanical  equipment  for  the  Islais  Creek  Incinerator 
was  awarded  to  the  Destructor  Co.,  of  New  York,  for 
$123,141. 

The  terms  of  the  proposal  submitted  and  accepted  for 
this  contrast  were  as  follows : 

Cost  per  ton  that  the  bidder  guaranees  as  the  net  cost  of 
incinerating  refuse  containing  one  thousand  (1000)  pounds 
of  water  and  four  hundred  and  sixty  (460)  pounds  of  com- 
bustible per  ton  at  the  Islais  Creek  Station,  twenty-five 
and  one-half  cents    ($0,255). 

Amount  that  the  bidder  directs  his  guaranteed  net  cost  per 
ton  of  incinerating  refuse  at  the  Islais  Creek  Station  to 
be  decreased  for  each  pound  of  combustible  per  ton  con- 
tained therein  exceeding  four  hundred  and  sixty  (460) 
pounds  as  shown  by  the  test,  provided  the  refuse  contains 
between  four  hundred  and  sixty  (460)  and  five  hundred 
and  twenty  (520)  pounds  of  combustible  per  ton,  sixteen 
one    hundredths   cents    ($0.0016). 

Amount  that  the  bidder  directs  his  guaranteed  net  cost  per 
ton  of  incinerating  refuse  at  the  Islais  Creek  Station  to  be 
decreased  for  each  pound  of  water  per  ton  contained 
therein  less  than  one  thousand  (1000)  pounds  as  shown 
by  the  test,  provided  the  refuse  contains  between  one 
thousand  (1000)  and  nine  hundred  (900)  pounds  of  water 
per  ton,  twenty  eight  one  thousandths   cents    ($0.00028). 

Amount  that  the  bidder  directs  his  guaranteed  net  cost  per 
ton  of  incinerating  refuse  at  the  Islais  Creek  Station  to  be 
increased  for  each  pound  of  combustible  per  ton  contained 
therein  less  thaivfour  hundred  and  sixty  (460)  pounds  as 
shown  by  the  test,  provided  the  refuse  contains  between 
four  hundred  arid  sixty  (460)  and  four  hundred  (400) 
pounds  of  combustible  per  ton,  sixtv-four  one  hundredths 
cents    ($0.0064). 

Amount  that  the  bidder  directs  his  guaranteed  net  cost  pel- 
ton  of  incinerating  refuse  at  the  Islais  Creek  Station  to  be 
increased  for  each  pound  of  water  per  ton  contained 
therein  exceeding  one  thousand  (1000)  pounds  as  shown 
by  the  test,  provided  the  refuse  contains  between  one 
thousand  (1000)  and  eleven  hundred  (1100)  pounds  of  wa- 
ter per  ton,  one  hundred  twelve  one  thousandths  cents 
($0.00112). 

Number  of  pounds  of  refuse  per  hour  containing  not  more 
than  one  thousand  (1000)  pounds  of  water  and  not  less 
than  four  hundred  and  sixty  (460)  pounds  of  combustible 
per  ton  that  the  bidder  guarantees  will  be  incinerated  at 
the  Islais  Creek  Station  per  square  foot  on  the  grate  area 
upon  which  final  combustion  takes  place,  eighty  three  and 
one-third    (835)    pounds. 

Probable  gross  rate  of  evaporation  in  the  boilers  at  the  Islais 
Creek  Station  from  and  at  two  hundred  and  twelve  (212) 
degrees  Fahrenheit  per  pound  of  refuse  consumed,  the 
refuse  to  contain  not  more  than  one  thousand  ( 10(10 ) 
pounds  of  water  per  ton  and  not  less  than  four  hundred 
and   sixty    (460)    pounds   of   combustible   per   ton,   one    (1.0) 


\VJJC©( 


mds 


m    of 
©ims  owh. 

Every  place  on  a  railway  at  which  speed  has  always  to 
be  reduced  is  more  or  less  a  place  of  danger.  But  if  ttie 
speed  is  reduced  as  much  as  is  necessary,  the  safety  of  work- 
ing is  fully  restored.  In  many  cases  the  train  takes  only  a 
few  seconds  to  run  over  the  reduced-speed  section,  which 
may  be  very  short,  but  none  the  less  dangerous.  Tf  the  speed 
has  not  been  specially  measured  on  the  locomotive  or  on  the 
track,  it  is  impossible  to  prove  whether  the  authorized  max- 
imum  speed   has   been  exceeded. 

Even  the  fastest  train  is  compelled  to  stop  by  an  absolute 
stop  signal,  while  at  a  reduced-speed  place  it  is  required  only 

h,    niiiiii      ii.--    s|M'c-il    in    sim 'xti'tit.      A     further    source    of 

danger  is  in  tin-  dislike  englnemen  have  I'm'  reduced-speed 
places.  These  reduced  speed  places  are  of  two  kinds:  Per- 
m  in.  ni  and  temporarj  The  difference  in  their  Influence  on 
the  safety  of  working  is  that  the  presence  of  the  former  is 
known   to   lie    locomotive    crews,    while    the    presence   of    the 

latter    involves    an    additional     risk,     ;cs    means    must    lie    taken 

i form    tie'   mill    ni    their   existence,      I ;il    (actors   which 

make  full-speed  running  Impracticable  are:  Entrances  of 
stations,   points   where   no  clelar   view   can   be   obtained,   con- 

tive    works   such   as   bridges   and    tunnels,    railway   grade 

i     lunctlor 
Tie-     i"  ' 'i  mi    grades  and  curves  is  generally  specified  in 

lie     n  "ni wiih    varying   grades   and    with    curves    of 

ng    radii,    there   may   lie   great    variety    in    tin-   maximum 
i    which  an  to  he  observed,    It  is  advisable   to   reduce   this 
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variety  as  much  as  possible,  and  small  variations  in  the  speed 
limits  are  of  little  practical  value.  The  safety  of  working  is 
increased  by  reducing  the  number  of  reduced-speed  places, 
and  the  elimination  of  even  a  single  such  place  may  be  of 
great    value. 

In  many  cases  a  careful  examination  of  the  local  condi- 
tions may  show  the  possibility  of  improvements.  Thus,  the 
capital  outlay  on  easing  grades  and  curves  may  be  counter- 
balanced not  only  by  greater  safety  of  working,  but  also  by 
reduced  cost  of  traction.  It  is  also  to  be  hoped  that  in 
course  of  time  diverging  switches  will  cease  to  be  an  obstacle 
to  the  full  speed  of  express  trains,  as  for  experimental  runs 
at  62  m.p.h.  have   been   made  successfully  over  switches. 

In  many  cases  it  will  be  possible  to  eliminate  speed  re- 
ductions prescribed  because  no  clear  view  can  be  obtained  of 
the  track,  especially  at  the  entrances  of  stations,  by  im- 
proving the  signaling  arrangements.  Thus,  with  better  po- 
sition for  the  home  signals  they  can  be  seen  from  a  greater 
distance,  giving  better  protection  of  the  through  main  lines 
during    switching    operations. 

PERMANENT    SPEED-REDUCTION    POINTS 

For  notifying  enginemen  of  the  permanent  speed-reduc- 
tion points  three  methods  are  in  use:  1,  A  table  containing  a 
list  of  the  reduced-speed  places  is  embodied  in  a  special  order 
handed  to  the  men.  2,  Notice  boards  at  the  beginning  of  the 
reduced-speed  places.  3.  Signals  at  the  beginning  of  the  re- 
duced-speed   places. 

Listing  the  reduced-speed  places  has  the  advantage  of 
conciseness,  and  of  being  very  suitable  for  teaching  pur- 
poses. But  if  these  places  are  not  brought  to  the  notice  of 
the  men  in  any  other  way,  it  is  to  be  feared  that  an  engine- 
man  who  seldom  takes  a  train  over  the  section  may  not  al- 
ways think  of  them.  When  men  change  from  freight  to  pas- 
senger service,  there  is  also  the  risk  that  they  will  not  re- 
member the  reduced-speed  places  for  the  fast  trains. 

But  this  forgetting  of  the  places  is  equivalent  to  taking 
no  notice  of  them  and  this  again  means  reduced  safety  of 
operation.  In  order  to  draw  the  attention  of  the  engine- 
men  to  the  importance  of  these  reduced-speed  places,  they 
should  be  made  an  examination  subject.  Knowing  the  re- 
duced-speed places  is  quite  as  much  part  of  the  knowl- 
edge of  the  line,  as  knowing   the  signals  and  the  stations. 

The  author  has  recommended  that  they  should  be  indi- 
cated on  all  time-tables  by  appropriate  symbols  to  indicate 
that  owing  to  curve,  down  grade,  bridge,  entrance  of  station, 
etc.,   the  given  speed  limits  must   not  be  exceeded. 

Owing  to  the  uncertainties  which  remain  if  the  reduced- 
speed  places  are  notified  in  the  printed  orders  only,  it  is  ad- 
visable to  place  notice-boards  at  the  beginning  of  these 
places,  with  the  speed  limit  marked  on  them  in  large,  bold 
type,  so  as  to  be  legible  from  a  distance.  This  is  a  good 
and  effective  reminder,  which  shows  exactly  where  the  place 
begins.  The  notice-board  is  not  illuminated  at  night;  the 
light  of  the  locomotive  lamps  makes  it  sufficiently  visible. 
If  a  section  of  line  were  to  have  an  undue  number  of 
speed-boards  this  would  indicate  a  want  of  congruity  between 
the   local   conditions   and   the   running  speed   of   the   trains. 

Some  engineers  would  go  further,  and  put  up  signals. 
Then  there  can  be  no  ambiguity  in  the  order  to  reduce 
speed,  and  the  place  cannot  be  forgotten  unless  the  signal  is 
not  noticed.  One  disadvantage  is  that  this  means  having 
more  signals.  There  is  a  general  tendency  to  have  as  few 
signals  as  possible,  so  as  to  simplify  signaling  and  reduce 
the  tax  on  the  men's  memory,  and  therefore  the  general  in- 
troduction of  signals  at  reduced-speed  places  cannot  be  con- 
sidered  advisable. 

WARNING    OF    TEMPORARY    POINTS    OF    SPEED 
REDUCTION 

The  temporary  reduced-speed  places  are  generally  caused 
by  Intentional  or  accidental  alterations  in  the  track,  such  as 
work  on  the  track  or  roadbed  or  such  natural  events  as 
land-slides  or  wash-outs.  The  reason  for  the  reduced  speed 
is  the  weakened  condition  of  this  track.  This  is  a  well 
marked  difference  as  compared  with  the  permanent  reduced- 
speed  places;  and  the  risk  of  an  accident  due  to  overstraining 
Hi.  track  by  using  too  high  speeds,  is  accordingly  great,  i  on 
temporary   than   on   permanent   reduced-speed   places. 

The  risk  is  also  greater  because  it  is  not  always  possible 
to  inform  the  enginemen  of  the  exact  position,  while  this 
position  changes  as  the  work  progresses.  This  is  tin-  rea- 
son why  signals  are  always  used  to  mark  temporary  re- 
duced-speed places,  and  this  is  a  problem  which  Is  difficult 
and  not  always  solved  satisfactorily.  The  day  signals,  disks, 
Dotlce-boards  and  flags,  are  not  high  enough  above  rail-level 
and  hence  not    pr irlj    visible   from  a  distance. 

No  attempts  have  been  made  to  develop  a  system  of 
emei  rency   signals  on  the  principles  which  an    recognized  as 


standard  in  the  case  of  ordinary  signals.  But  it  is  advisable 
to  begin  to  make  experiments  to  determine  a  suitable  shape 
for  an  emergency  reduced-speed  or  stop  signal  visible  from  a 
distance.  This  can  be  done  only  with  the  help  of  a  suffi- 
ciently high  post,  and  two  important  desiderata  in  its  de- 
sign are  lightness  and  collapsibility.  The  signals  now  in 
use,  placed  at  the  side  of  the  bank  or  along  the  ditches,  and 
often  extending  barely  above  rail  level,  can  hardly  be  con- 
sidered satisfactory,  considering  the  high  speeds  of  present- 
day  traffic.     The  same  remark  applies  to  the  night  signals. 

The  location  of  the  reduced-speed  signals  also  requires 
consideration.  The  signal  should  be  placed  a  certain  distance 
ahead  of  the  reduced-speed  place,  equal  to  say  the  braking 
length  of  the  fast  trains,  and  both  the  beginning  and  the 
end  of  this  place  must  be  marked  accurately.  In  many  cases 
the  beginning  is  not  marked,  probably  in  the  interests  of  sim- 
plicity. This  tends  to  make  the  enginemen  think  that  it  is 
unnecessary  to  pay  great  attention  to  the  reduced-speed 
places.  Moreover,  at  night  the  uncertainty  is  increased  and 
the  engineman,  as  a  rule,  only  notices  the  reduced-speed 
place  in  consequence  of  the  change  in  the  running  of  his 
engine.  An  important  requirement  is  that  the  train  should 
run  over  the  place  in  question  without  the  brakes  being  on, 
and  in  order  to  satisfy  this  requirement,  the  beginning  of 
the   place   must   be   marked. 

At  the  suggestion  of  the  author  the  following  experi- 
ment was  tried.  At  the  beginnin  r  of  a  section  which  was 
being  rebuilt  a  white  triangular  notice-board  was  put  up, 
with  red  lettering  "Rebuilding."  It  was  placed  at  the  height 
of  the  engineman's  eyes  and  was  very  visible  by  day  and 
also  by  night,  being  illuminated  by  the  locomotive  lights. 
The  men  stated  that  this  sign  was  satisfactory.  Notice- 
boards  fully  suffice  for  the  beginning  and  the  end  of  the  re- 
duced-speed places.  If  a  signal  is  used,  however,  it  should 
be  set  a  certain  distance  ahead  of  the  reduced-speed  place, 
so  as  to  act  as  a  distant  signal. 

A  precaution  of  considerable  importance  when  track  is 
being  rebuilt,  is  to  arrange  the  work  in  the  day  so  that  re- 
duced-speed signals  are  unnecessary  in  the  night.  But  it  is 
not  always  possible  to  do  this.  The  safety  of  working  is 
much  improved  if  the  responsibility,  especially  as  regards 
the  putting  up  of  signals,  is  assigned  to  definitely  named 
employees. 

OBSERVANCE  OF  SPEED-REDUCTION  SIGNALS 
The  enginemen  regard  reduced-speed  places  as  very  ob- 
jectionable. The  chief  reason  for  this  is  probably  because  the 
reduction  of  speed  frequently  leads  to  loss  of  time  which  it 
is  often  impossible  to  make  up.  If  a  reduced-speed  place  is 
run  over  at  undue  speed,  it  by  no  means  follows  that  an  acci- 
dent or  any  trouble  will  result,  and  this  naturally  leads  the 
drivers  to  the  dangerous  belief  that  many  of  the  reduced- 
speed  regulations  are  superfluous  and  may  be  disregarded. 
But  some  day  there  may  be  unfortunate  coincidences  and  a 
cumulation    of    errors,    resulting    in    an    accident. 

One  means  of  obtaining  a  check  upon  the  observance  of 
the  regulations  is  to  measure  the  speed  on  the  train  by 
means  of  a  stop-watch  or  chronograph.  This  can  only  be 
done  occasionally;  nevertheless  it  is  highly  recommended  to 
the  locomotive  and  traffic  officials.  But  the  good  education 
and  training  of  the  men  are  worth  more  than  checking  de- 
vices. To  begin  with,  the  attention  of  the  beginner  must  be 
drawn  to  the  importance  of  being  able  to  estimate  the  speed 
correctly,  and  it  is  advisable  to  make  speed-estimating  one 
of  the  subjects  in  the  practical  examination  of  the  engineman. 

SUMMARY 

A  review  of  the  conclusions  as  to  methods  of  protecting 
traffic  on  slow-speed  sections  of  main  lines  suggests  the  fol- 
lowing  for   consideration: 

1.  As    few    reduced-speed    places    as    possible; 

2.  As  few   varieties   of  reduced-speed   as   possible; 

3.  Notice-boards     at     permanent     reduced-speed     places; 

4.  Indication,  in  the  time-tables,  of  the  reduced-speed 
places; 

5.  Signals  visible  from  a  distance,  at  temporary  re- 
duced-speed   places: 

G.     Signs   to  show    where   these   places   begin; 

7.  Doing  away  with  temporary  reduced-speed  places  at 
night,    as    fat    as    possible; 

S.  Insuring  that  tin-  locomotive  men  are  kepi  Informed  or 
the   temporary    reduced-speed    places . 

9.  Speed-recorders   on    locomotives; 

10.  Sufficient  extra  time  allowed  In  the  time  tables  tor 
reduced-speed  places  of  all   kinds; 

11.  No  blame  to  attach  to  the  engineman  if  he  Is  com- 
pelled to  lose  time  In  consequence  of  reduced-speed  places; 

1-.       l'">,Mo ..  casional      tests,      when      running      over      re- 
duced    ,  made  bj   supervising  officials  on  the  train; 
13.     Proper   training   of    the   enginemen. 
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BjHidlgl©!,  &.&   Sara,,  Eiradlaa. 
By  F.  C.  Coleman* 

One  of  the  most  interesting,  and  by  far  the  most  costly, 
of  all  the  engineering  schemes  now  in  hand  in  India  and 
the  Far  East,  is  the  new  railway  bridge  to  cany  the  main 
line  of  the  Eastern  Bengal  State  Ry.  over  the  Ganges 
River  at  Sara  Ghat,  which  is  about  118y2  miles  distant 
from  Sealdah  terminus,  Calcutta. 

[Two  articles  on  this  bridge  have  appeared  in  Engi- 
neering News,  the  first.  Nov.  '.».  1911,  p.  553,  gave  a 
general  description  of  the  site  and  of  the  foundation  and 
bank-protection  work,  the  second,  Sept.  4,  1913,  p.  460, 
by  M.  D.  Brayshay,  one  of  the  Assistant  Engineers  on 
the  work,  outlined  the  progress  in  construction  that  had 
been  made  up  to  that  time. — Ed.  Eng.  News.] 

The   brii  s  -   of   15  through-truss  spans,  each 

359  ft.  1 .  i"  c.  of  piers  and  six  plate-girder  deck-approach 

.  eai  h  95  ft.  long,  making  a  total  length  of  bridge 

of  "<s'ln  ft.,  carrying  a  two-track  broad-gage  railway  line, 

a    footpath   on   buckle-plates  between  tracks  and  a  nar- 
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row  footway  on  cantilever  brackets  outside  the  down- 
stream truss.  The  accompanying  halftones  are  from  pho- 
tographs of  one  of  the  spans  as  it  was  set  up  in  the  yard 
of  the  Cleveland  Bridge  &  Engineering  Co.  at  Dar- 
lington, Eng.,  previous  to  shipping  the  members  to  India. 

The  main  trusses  have  an  overall  depth  at  the  cento 
of  52  ft.;  the  width,  c.  to  <•..  is  32  It.,  and  the  total  width 
of  the  bridge,  including  the  footway,  48  ft.  6  in.  The 
main  posts  are  spaced  31  ft.  Ay2  in.  c.  to  c,  and 
a  sub-system  of  bracing  reduces  the  distance  between  the 
1  ross-girders  to  15  ft.  S1/^  in.  Each  main  post  is  braced 
at  the  center  by  a  latticed  strut  running  to  the  junction 
of  the  subdiagonals  and  verticals.  The  chords  are  built 
of  plates  and  angles,  and  each  of  the  largest  sections  ex- 
r,'r<\>  43  It.  in  length  and  16  tons  in  weight.  The  main 
posts  and  diagonals  are  built  up  of  angles  and  plates  and 
they  are  laced  with  small  channels.  A  feature  of  the 
sub-posts  and  diagonals  is  that  they  are  composed  of  bulb 
angles  diagonally  laced  with  steel  tubes  having  flattened 
ends.  This  tube  lacing  is  new  in  British  practice,  and 
forms  a  rigid  system  giving  a  maximum  strength  when 
used  in  the  form  of  a  strut. 

The  floor  of  the  bridge  is  of  the  open  type,  the  rails 
being  carried  on  ties  laid  on  longitudinal  timbers  resting 
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directly  on  the  stringers.  Including  the  footway,  but  ex- 
cluding the  bearings,  the  total  weighl  of  each  of  the  15 
main  spans  will  be  no  less  than  1216  tons.  The  hearings, 
which  alternate   fixed   and  expansion,  are  of  the  rocker 

type.  At  the  fixed  ends  of  the  spans  the  bearings  are 
made  in  two  pieces,  a  high  pedestal  bolted  to  the  trestle 
top  and  a  saddle  bolted  to  the  underside  of  the  bearing 


Fig.  3.  Exd  View  of  a  Span  of  the  Sara  Bridge 

plate  of  the  span.  At  the  expansion  ends  the  beatings 
are  in  three  parts,  a  low  pedestal  and  saddle  bolted  as 
before  noted,  and  a  rocker  with  knuckle  ends  fitting  into 
soekets  on  both  pedestal  and  saddle. 

The  whole  of  the  structural  work  comprised  in  the 
Lower  Ganges  Bridge  will  be  built  in  accordance  with  the 
British  standard  specification  for  structural  steel  bridges 
and  to  detailed  designs  prepared  by  Messrs.  Rendel,  Pal- 
mer &  Tritton,  of  Westminster,  London  S.  W.,  the  Con- 
sulting Engineers  to  t lie  India  Office.  Xine  of  the  15 
main  spans  are  being  built  by  the  Cleveland  Bridge  & 
Engineering  Co.,  Ltd.,  of  Darlington,  Eng.,  and  the  re- 
maining six  by  Messrs.  Braithwaite  &  Kirk.  Ltd.,  of  West 
Bromwich,  Eng.  To  facilitate  erection  at  the  site,  each 
half  of  each  of  the  15  spans  will  be  painted  by  the  con- 
tractors in  a  different  color.  In  the  accompanying  views 
it  will  be  noted  that  each  half  of  the  span  is  painted  in 
a  distinctive  color. 

Severe  competition  Tor  the  steelwork  was  encountered 
by  the  British  builders  from  the  leading  American  bridge 
companies,  and  the  contract  represents  the  most  impor- 
tani  individual  steel  bridge  order  placed  during  recent 
years  in  Greal  Britain  for  any  part  of  the  world.  The 
bridge  will  rank  as  the  heaviest  steel  structure  carried 
out  by  British  engineers  since  the  completion  of  the 
Forth  Bridge.  The  substructure  work  and  the  creel  ion 
of  the  steelwork  are  being  carried  oul  by  the  Indian  Gov- 

eniment  staff  under  the  personal  direction  of  R.  I!.  Kales, 
as  Engineer-in-Chief,  and  according  to  the  designs  pre- 
pared by  Sir  Alexander  Rendel.  acting  as  Consulting  En- 
gineer. 

y. 

\  Very  Large  Firebox  of  the  stayless  section:.!  type  has 
been  designed  for  the  "consolidation"  locomotives  of  the 
Philadelphia  &  Reading  Ry.  and  a  large  number  are  being 
buill  by  the  Jacobs-Shuberl  c  s  Firebox  Co.,  of  New  fork. 
These  boxes  are  18  ft.  2  in.  long  and  8  ft.  s  in.  wide  Inside 
and  are  made  ip  of  IB  channel  shaped  sections  10  In.  wide. 
Thi    bottom  of  the  mud  ring  Is  r,  fi.   l   in    below  the  ei  nti  -    of 

1,11 «"    Inslds      The    locomotives   burn    anthracite   and    re- 

lulre  s  large  grat<  area.  These  fireboxes  will  have  a  bridge 
wall  forming  a  combustion  chamber  with  the  back-flue  Bheet, 
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A  device  for  the  purpose  of  determining  with  ease  the 
mean  indicated  horsepower  of  any  reciprocating  unit — 
whether  steam  engines,  Diesel  or  cither  internal-combus- 
tion engines,  gas  engines,  pumps,  etc. — is  now  upon  the 
market.  The  device,  known  as  Bottcher's  Power 
Counter,  is  attached  to  a  Maihak  indicator  and  counts 
every  stroke  of  the  engine.  The  manufacturer  guaran- 
tees its  operation  on  engines  whose  s] d  does  not  exceed 

400  r.p.m. 

There  are  two  arrangements  of  the  indicator  and 
"counter,"  known  as  type  A  and  type  B.  With  the  for- 
mer, one  or  more  check-diagrams  can  be  taken  on  a  sin- 
gle diagram-sheet  during  the  period  of  counting;  while 
in  the  case  of  the  latter,  the  diagram-sheets  maj  be 
changed  while  the  "counter"  is  in  operation,  allowing  an 
unlimited  number  of  check-diagrams.  The  general  con- 
struction features  of  both  types  are  similar,  and  appear 
much  the  same  as  the  ordinary  indicator  with  the  addi- 
tion of  an  integrating  device  which  operates  on  the  flat- 
top surface  of  the  drum.  A  roller  on  an  arm  oscillates 
radially  with  reference  to  the  drum  by  means  of  link 
work  from  the  indicator  piston-rod.  The  travel  of  the 
working-wheel  is  governed  by  the  stroke  of  the  indicator 
piston  and  consequently  is  proportional  to  the  mean  ef- 
fect ive  pressure. 

Paper  diagrams  need  not  he  taken  at  all.  except  to 
cheek  the  integrator  when  desired.  All  that  is  required, 
then  to  determine  the  indicated  horsepower  of  a  given 
engine  is  to  note  the  reading  on  the  integrating  appari  - 
tus  at  suitable  intervals:  and  by  the  substitution  of  this 
and  the  elapsed  time,  in  familiar  formulas  involving  con- 
stants for  the  apparatus  and  engine,  respectively,  the 
horsepower  is  computed. 

These  instruments  are  sold  in  the  United  States  by 
Herman  Bacharach,  of  Philadelphia,  Penn. 

y. 

Highway  Administration  and  Polities  in  Indiana — Indiana 
is  notable  as  being  one  of  our  richest  agricultural  states, 
also  as  being  one  of  the  very  few  which  has  no  state  engi- 
neering or  highway  department.  Hence  this  state  is  far  be- 
hind all  its  neighbors  in  highway  improvement.  At  the  re- 
cent session  of  the  state  legislature  an  attempt  wis  made  to 
better  existing  conditions  by  passing  a  law  which  provides 
for  the  appointment  by  the  County  Commissioners  of  each 
county,  of  County  Highway  Superintendents.  The  county  in 
Indiana  which  has  the  heaviest  travel  on  highways  is  Marion 
County,  in  which  is  the  city  of  Indianapolis.  As  Highway 
Superintendent  of  Marion  County  the  County  Commissioners 
have  just  appointed  a  man  who  is  new  Assistant  Superinti  nd- 
ent  ef  the  County  Infirmary  at  a  salary  of  $55  a  month,  and 
whose  previous  experience  on  highway  work  consists  of  a 
short  period  as  a  road  supi  rvisor  at  ?2  per  day  under  one  of 
the  politicians  .vho  compose  the  Ro.ml  of  County  Commie- 
sioners. 

The  Indianapolis  "News"  of  Dec.  6  says: 

It  was  understood  thai  the  County  Highway  Superintend- 
ent was  to  in-  a  man  equipped  with  scientific  and  practical 
knowledge  of  road  maintenance  Reports  to  the  effect  thai 
it  would  be  difficult  for  the  county  commissioners  to  get  a 
competent  man  for  He  plaoi  it  $5  8  day,  tin'  amount  the 
superintendent  will  receive,  led  the  division  of  the  Chamber 
of  Commerce,  which  is  interested  In  eood  roads,  to  advertise 
for  civil  engineers  who  would  be  willing  to  take  the  place 
at  the  salarv  offered  The  adv.  rtlsement  brought  many  re- 
plies     Investigation   of  the  ability   of  the  various  applicants 

"as   thi  rtd    the   report    was   submitted    to   th untv 

commissioners,  Some  of  the  civil  engineers  who  applied  for 
the  place  had  had  large  experience  In  railroad  construction 
work   and  some  lead  had  experience  which  would  have  proved 

valuable    In    i nine    roads    in    proper   condition       vir     Tames 

Kervan,  president  of  the  hoard  of  county  rommlssioners  said 
thi  board  decided  thai  Marion  County  did  not  need  a' civil 
engineer   for   the   position. 
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SYNOPSIS — Comparison  is  made  between  the  cost  of 
private  and  of  government  irrigation.  Factors  affect- 
ing flie  cost  are  analyzed.  It  is  shown  that  cost  of  irri- 
gation is  far  more  dependent  upon  local  conditions  than 
upon  /he  agency  tit  rough  which  it  is  effected.  Results  as 
to  settlement  are  presented  and  compared.  The  need  of 
public  funds  for  future  irrigation  development  is  ex- 
plained. Some  features  of  the  Reclamation  Act  are  dis- 
cussed and  desirable  changes  ill  the  law  are  indicated. 

y. 
The  U.  S.  Government  has  for  the  last  ten  years  been 
engaged  in  the  reclamation  of  arid  land  on  which  it  has 
expended  $80,000,000  to  date.  The  area  actually  irrigated 
in  1912  was  641,397  acres,  and  the  area  for  which  the 
Reclamation  Service  was  prepared  to  supply  water  in 
1912  was  1,193,3'i  I  acres. 

It  is  not  uncommon  to  hear  opinions  expressed  to  the 
effect  that  the  government  cannot  carry  on  construction 
work  as  economically  as  private  organizations.  This 
charge  has  been  made  with  frequency  and  persistence,  at 
least  in  the  West,  regarding  the  work  of  the  Reclamation 
8 

In  studying  the  underlying  causes  it  is  well  to  heat- 
in  mind  the  important  difference  between  this  and  all 
other  Lines  of  government  construction.  The  fact  that 
it  i-  the  only  government  work  of  which  the  cost  of  con- 
id  maintenance  and  operation  is  required  to 
be  repaid  by  the  direct  beneficiaries,  goes  Ear  to  explain 
the  recurring  comments  on  such  cost,  with  attendant 
charges  of  extravagance. 

The  hope  thai    by   affecting   public  opinion    Congress 
ii   indued  to  ease  off  the  repayment  requirements  of 
the  present  laws  provides  a   peculiarly  attractive  object 
for  reiteration. 

An   incident    which   happened   recently   illustrate-   this 

point.      At    a    bearing    in    Washington    granted    a    few 

months  ago  to  representatives  of  Bettlers  on  the  various 

ment    proji  cl  -    bj    the   Secretary   of   the    I  nterior, 

■ii  from  the  various   Monti projects  alleged  that 

the  settler-  could  not   meet   theii   obligations  to  the  gov- 

ent.     Aside  from  the  usual  charges  of  extravagance 

strongly   urged  that    the  quality  of  the  land   was 

poor  and  the  climate  was  bad.  and  extension  of  time  and 

reduction  of  charges  were  demanded.     The  claims  wen' 

i  rged  that  a  itive  of  <  Colorado  sett  lers, 

more  money  -pent  in  his  sect  ion,  pointed 

out  to  the   -  hi    h  i  jdom  of  not   expending   an 

more  funds  in  a  Btatc  «  ith    o  mi It  aw  back     and   re 

i   a  i  ransfei   oi     cveral   million   dollai     for   future 

tiditure  from   Montana   to  Colorado,   where  Bettler 

would   agrei    to   meet   all  61  I  riter  hap 

pencil  t.,  be  in  Montana  at  the  lime    the  above  proceed 

mi   I  uown  there  and  •■■  ithin  a  few  days  another 

M         Washington,  men 

n    the   develo int    of   the     tate,    including 

lenl  of  the  State 

i  ortl  ind,    ■  ii  ■  ■ 


Agricultural  College,  successful  farmers  and  representa- 
tives of  transcontinental  railroads.  These  men  proceeded 
to  show  and  to  prove  that  previous  testimony  was  untrue 
or  one-sided  and  entered  their  protest  against  the  diver- 
sion of  funds. 

Prosperous  settlers  on  reclamation  projects  admit  that 
the  criticisms  made  have  for  their  principal  object  a 
partial  release,  through  easier  terms  or  otherwise,  from 
accepted  obligations  and  are  not  generally  disposed  to  go 
out  of  their  way  to  offer  evidence  to  the  contrary,  being 
naturally  quite  willing  to  share  the  benefits  which  may 
result  from  any  agitation. 

The  above  is  not  stated  in  any  spirit  on  the  part  of 
the  writer  of  lack  of  sympathy  with  the  average  settler 
and  pioneer.  He  has  a  hard  battle  to  fight  under  severe 
conditions.  Sucb  reasonable  measures  of  relief  as  have 
been  contemplated  have  the  hearty  approval  of  the  writer. 
Tt  is,  however,  desirable  that  the  reason  for  the  persis- 
tency of  adverse  comments  be  fully  understood. 

One  of  the  favorite  cries  is  that  the  water  charges  ex- 
acted by  the  government  are  higher  than  those  prevailing 
with  private  companies  or  irrigation  districts.  In  order 
to  permit  the  forming  of  a  rough  judgment  on  this  point, 
regardless  of  controlling  considerations  affecting  cost, 
a  tentative  table  was  prepared  by  the  Reclamation  Ser- 
vice listing  water  charges  of  various  private  projects  and 
giving  acre  cost  figures  of  government  projects  (pub- 
lished in  Eng.  News,  May  15,  1913).  Inasmuch  as  this 
presentation  has  given  rise  to  discussions  by  engineers, 
notably  in  an  article  by  John  E.  Field  (Eng.  News., 
Aug.  21,  1913),  it  has  seemed  advisable  to  the  writer  to 
consider  this  subject   in  greater  detail. 

The  personal  point  of  view  is  often  important,  for 
which  reason  it  may  be  staled  that  the  writer  had  charge 
from  1905  to  L909  of  the  Pacific  Division  of  the  United 
States  Reclamation  Service  as  supervising  engineer  and 
that  he  continues  to  act  as  consulting  engineer  for  the 
Reclamation  Service,  in  which  capacity  he  has  become 
familiar  with  work  on  most  of  the  government  projects. 
Prior  and  subsequent  to  Hie  period  above  mentioned  he 
has  been  and  is  now  connected  as  consulting  engineer 
with  various  irrigation  projects — Carey  Act,  district  and 
privati — and  be  believes  he  in  in  a  position  to  make  an 
iinna  H  ml    comparison, 

Referring  to  the  above  mentioned  discussions  and  ia>- 

il.ii s  of  comparative  acre-cost   of   irrigation,   it    maj 

be  safely  inferred   from  the  figures   presented,  after  the 

inlniilucti f    whatever    corrections    appear    necessary, 

thai  there  are  a  Dumber  of  district  and  private  irrigation 
enterprises   on    vvliicb    Hie    acre   charges   are   greater   Hum 

in  any  of  the  government  projects.  Among  the  latter 
there  are  bu1  two  Por  which  a  construction  charge  of  $60 
per  aire  i    exceeded   (  b>r  both  of  which  the  writer  hap 

pen-   lii   he   largely    responsible)    anil    there   is   none   with    a 

charge  higher  than  $100.  Among  the  list  of  private  Colo- 
rado  projects  alone   there  are  eight    for  which   the  cost    to 

exceeds  $<>11  and  ivw.  where  this  charge  is  well  over 
$100.     This   leaves  oul   of  consideration   such   stales  as 
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California  and  Washington,  where  the  higher  value  of 
lands  has  rendered  high  charges  more  than  usually  com- 
mon. So  far,  therefore,  as  the  occasionally  expressed  be- 
lief is  concerned  that  government  irrigation  is  a  priori 
more  expensive  to  water  users  than  private  irrigation,  it 
is  effectually  refuted  by  the  quoted  tabulations. 

Organization  through  which  irrigation  is  effected  is 
in  itself  not  an  overshadowing  factor  in  the  item  of  cost 
to  irrigators.  There  is  a  very  largo  range  of  charges  on 
the  projects  of  the  Reclamation  Service,  varying  from 
$22  to  nearly  $100  per  acre.  In  the  case  of  Carey  Act 
enterprises  there  is  also  a  considerable  difference  in 
charges,  running  in  the  State  of  Idaho  alone  from  $2.5 
to  over  $65  per  acre.  There  is  an  even  wider  range  with 
works  built  by  irrigation  districts.  A  rather  interesting 
example  is  that  afforded  by  a  small  section  in  the  vicinity 
of  Grand  Junction,  Colorado,  where  there  are  five  district 
enterprises  all  pumping  water  to  their  lands. 

The  gross  outstanding  debt  of  these  districts  is  shown 
in  the  following  list  : 

Cost  per 

Debt.  Acres  acre 

Palisade $265,SOO  5SS0  $45 

Mesa 205,000  2624  78 

East  Palisade 53,600  600                89 

Orchard  Mesa 1,329,480  S670  153 

South  Palisade  Heights      110,600  615  180 

It  should  be  -stated  that  while  the  acreages  arc  taken 
from  district  statements  required  by  law,  it  is  possible 
that  these  ma}'  be  subsequently  somewhat  increased  by 
the  inclusion  of  public  lands,  whereby  the  average  re- 
sultant cost  figures  may  be  ultimately  reduced. 

Similar  large  differences  exist  in  the  charges  of  strictly 
private  projects  of  which  the  Yakima  Valley  in  Washing- 
ton furnishes  a  good  example,  where  water-rights  per 
acre  vary  from  less  than  $50  to  $135  and  over. 

The  wide  variations  in  charges  in  each  class  make  it 
plain  that  while  the  character  of  organization  undoubt- 
edly has  some  influence  on  water  charges,  its  effect  is  ob- 
literated by  other  and  usually  far  more  important  con- 
siderations. 

Irrigation  along  a  stream  follows  lines  of  least  resis- 
tance, proceeding  from  the  easy  and  cheap  to  the  diffi- 
cult and  expensive,  pressing  in  its  evolution  against  the 
upward  moving  line  of  values  created.  Increasing  cost 
results  both  from  long  canals  and  from  the  insufficient 
amount  of  midsummer  flow  necessitating  relatively  in- 
creasing amounts  of  storage,  counterbalanced  to  a  small 
extent  by  the  exercise  of  greater  water  economy. 

Thus  it  may  be  said  roughly  that  the  cost  of  projects 
along  a  stream  depend  upon  the  relative  period  at  which 
they  were  started  ami  the  one  last  constructed  is  gen- 
erally found  the  most  expensive. 

Reclamation  Service  work  has  been  carried  on  only 
since  1902  and  it  entered  scarcely  any  locality  where  it 
did  not  find  the  most  economical  propositions  well  de- 
veloped. In  studying  possibilities  in  various  districts  un- 
developed opportunites  were  sometimes  round,  partially, 
however,    preempted    by    private    companies    and    the 

adopted  policy  of  noninterference  where  other  agencies 
than  the  government  gave  promise  of  extending  irriga- 
tion, resulted  in  the  consideration  of  other  and  more 
costly  enterprises.  These  conditions  naturally  raise  the 
cost  of  projects  built  by  the  Reclamation  Service  in 
comparison  with  older  works,  and  this  is  largely  true  also 
of  recent  private  as  well  as  of  public  enterprises.  For 
Statistical  c parison,  if  it  is  to  yield  any   reliable  re- 


sults, the  period  of  construction  becomes  of  the  utmost 
importance  although  somewhat  affected  by  the  opening 
up  of  new  territory  through  the  construction  of  railroads. 
Thus  irrigation  projects  in  Central  Oregon  have  gained 
in  attractiveness  with  the  advance  of  railroads  into  that 
field. 

As  stated,  the  effect  is  felt  not  only  in  the  necessity 
of  building  long  and  expensive  canals  but  also  in  the 
construction  of  storage  reservoirs  which  have  become  a 
prominent  feature  of  cost  of  Reclamation  projects  as  well 
as  of  recently  built  private  projects.  These  storage  res- 
ervoirs in  themselves  vary  greatly  in  cost  per  acre-foot 
stored,  and  consequently  per  acre  of  land  served.  There 
are  a  few  cases  where  the  utilization  of  existing  lakes 
has  rendered  it  piossible  to  store  water  at  less  than  $1 
per  acre-foot  of  annual  draft  and  while  the  average  cost 
of  government  reservoirs  is  probably  less  than  $10  per 
acre-foot,  it  rises  in  one  instance  to  over  $35  per  acre- 
foot. 

In  comparisons  sight  is  apt  to  be  lost  of  the  difference 
in  the  amount  of  supply  provided.  In  the  State  of  Wash- 
ington there  are  many  private  companies  which  sell 
water-right  contracts  on  the  basis  of  a  steady  flow  of  1 
sec. -ft.  per  160  acres.  Such  supply  may  be  approximately 
sufficient  as  to  seasonal  amount,  but  the  rate  during  mid- 
summer is  generally  insufficient  and  the  same  is  true  of 
canal  capacities  based  thereon,  which  in  turn  have  a  ma- 
terial effect  on  cost.  It  is  believed  that  in  general  the 
capacity  of  canals  and  laterals  has  been  treated  with 
greater  care  and  liberality  in  Reclamation  Service  work 
than  has  been  the  case  with  much  private  irrigation  work 
carried  on  during  recent  years. 

The  character  of  construction  is  another  feature  of  great 
importance.  Charges  against  the  Reclamation  Service 
have  been  sometimes  based  on  the  alleged  fact  that  works 
were  too  monumental  in  character.  So  far  as  the  writer 
is  aware  the  only  principle  which  has  been  followed  is 
that  of  lowest  ultimate  cost,  considering  that  for  a  cer- 
tain period  investment  is  free  from  interest  charges, 
which  naturally  resulted  in  more  permanent  construction 
and  greater  first  cost.  Nevertheless,  it  also  is  true  that 
some  of  the  work  of  the  Service  has  been  criticized  for  its 
boldness  of  construction  and  failure  or  partial  failure 
was  predicted,  as  for  instance  in  the  case  of  the  Tieton 
Canal  in  the  State  of  Washington  and  of  the  relatively 
steep  slopes  of  the  Belle  Fourche  Dam.  The  Pathfinder 
and  Shoshone  dams  were,  when  built,  the  boldest  struc- 
tures of  their  magnitude  in  existence. 

An  item  greatly  affecting  cost  is  the  extent  to  which 
lateral  systems  are  built.  It  was  believed  to  have  been 
the  intention  of  the  Reclamation  Act  for  the  government 
to  construct  the  principal  canals  and  also  storage  works 
where  necessary,  but  to  leave  the  building  of  lateral  sys- 
tems to  the  settlers.  Anyone  acquainted  with  the  gradual 
settlement  and  irrigation  of  arid  lands,  who  has  seen 
numerous  sublaterals  paralleling  each  other  for  a  long 
distance,  with  the  attendant  heavy  operation  expenses 
ami  seepage  losses,  who  has  noted  settlers  compelled  to 
build  several  miles  of  lateral  to  reach  their  scattered  par- 
cels of  land  and  who  has  observed  the  numerous  right-of- 
way  complications  and  neighborhood  quarrels  to  which 
this  gives  rise,  understands  why  such  partial  construction, 
though  still  frequently  followed  by  private  companies, 
is  not  wise.  Hence,  the  gradual  addition  to  government 
work  of  constructing  laterals  and   sublaterals.     In  ona 
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instance  tin  addition  of  a  sublateTal  system  reaching 
farm  unit  instead  of  each  quarter  section  caused  the 
addition  of  $17  per  acre  of  total  project  cost  and  was 
entered  upon  only  at  the  earnest  requesl  of  the  Water 
Users'  A.ssoi  iation. 

Another    important    item    of    cost    has    been,    in    some 
cases,  the  necessity  of  drainage.     This  is  not  usually  re- 
garded  on   private  irrigation   enterprises   as   part  of  the 
cost  of  irrigation  work.     The  fact  that  higher  lands  con- 
tribute to  the  drainage  of  low  lands  has  gradually  led  to 
the  consideration  that   the   latter   should    not    be   solely 
made  to  suffer  for  their  disadvantage  "1  position.    More- 
such  lands  when  ruined  have  been  frequently  aban- 
doned and  will  in  such  case  no  longer  contribute  either 
first  cost  or  to  the  maintenance  and  operation  of 
rigation   system.     Thus,  there  has  developed  a  ten- 
dency where   work  is   done  under  government    auspices, 
both'  in   this   country  and  elsewhere,   to   consider  drain- 
necessary  part  of  a  complete  irrigation  system,  and 
tendency  has  found  expression  in  the  work  and  cost 
nie  of  the  Reclamation  projects. 
The  writer  has  occasionally   recommended   to   private 
com]. anies  the  inclusion  of  cost  of  drainage  in  irrigation 
charges,  but  while  this  is  now  possibly  being  done  m  ex- 
ceptional cases  of  recent  construction,  he  is  not  familiar 
with  any  case  in  private  irrigation  enterprises  where  this 
has   been   accepted  as  the  proper  principle.     In  private 
work  the  remedy  has  generally  been  to  resort  to  drainage 
district   laws,   permitting   water-logged   portions  of   irri- 
gated   localities    to    tax   themselves    for   the    building    of 
drainage  canals  and  a  large  number  of  such  drainage  dis- 
trict   works  have  been   built  and   are   maintained,   inde- 
pendent of  irrigation  organization. 

There  are  numerous  other  factors  having  an  impor- 
tant bearing  on  cost,  such  as  climate,  accessibility,  local 
availability  of  building  materials,  etc.,  which  affect  pri- 
vate and  government  work  alike  and  which  partly  ac- 
tor the  wide  differences  in  water  charges. 
There  is  one  factor  which  adds  greatly  to  the  com- 
parative coal  of  government  work:  the  eight-hour  labor 
law.  h-  interpretation  as  regards  contract  work  was 
at  (ir-t  uncertain  but  decisions  were  soon  rendered  mak- 
ing tie-  law  applicable  to  all  labor  employed  on  govern- 
ment   work.      Common    labor    demands    but     little    if   any 
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The  writer  recently  made  an  investigation  of  a  Carey 
Act  enterprise  in  Wyoming.  The  books  showed  that  the 
cost  for  engineering  lor  the  period  during  which  over 
$1,000,000  was  expended  had  amounted  to  $13,000.  This 
may  seem  an  enviable  showing  but  the  facts  on  the 
ground  do  not  support  such  a  conclusion  ami  largely  as  a 
result  of  an  insufficient  grasp  of  the  engineering  features 
the  company  is  now  in  the  hands  of  a  receiver. 

Proper  judgment  id'  the  legitimacy  and  economy  of 
overhead  expenses  requires  critical  study  and  offhand 
opinions  on  this  subject  are  both  unwarranted  and  dan- 
gerous. 

It  has  been  claimed  that  government  work  is  expensive 
because  contractors  bid  high,  despairing  of  obtaining  fair 
treatment  from  the  engineers.  It  is  true  that  engineers 
in  charge  of  public  work,  whether  federal,  state  or  mu- 
nicipal, do  not  assume  the  freedom  frequently  exercised 
by  engineers  for  private  works  with  the  full  approval  of 
controlling  directors  to  ignore  specifications  in  order  to 
help  contractors.  Whether  contractors  bid  on  the  one 
hand  more  or  less  hastily,  on  the  basis  of  expecting  re- 
lief, when  things  go  against  them,  or  on  the  other  hand 
use  more  care,  understanding  that  no  such  relief  can 
be  legally  granted,  the  ultimate  result  as  to  cost  probably 
does  not  differ  widely  on  this  account.  The  charge  of 
sandpapering  being  required  on  the  part  of  the  govern- 
ment engineers  is  too  silly  to  require  refutation,  other 
than  by  pointing  to  the  works  themselves  as  built. 

A  charge  which  is  frequently  made  against  government 
work  is  that  it  is  badly  hampered  by  red  tape.  That 
term  presumably  implies  excess  of  binding  regulations 
intended  originally  to  facilitate  distant  control  and  to 
insure  compliance  with  the  laws.  The  writer  is  not 
familiar  with  other  government  operations  but  speaks 
from  experience  when  he  states  that  in  Reclamation  work 
it  has  been  found  feasible  to  introduce  so  many  short  cuts 
and  sweep  away  such  a  variety  of  obsolete  requirements 
that  he  believes  there  is  as  much  directness  in  its  admin- 
istration as  in  any  large  private  organization,  and  an 
equal  concentration  of  authority.  Moreover,  as  is  well 
known,  the  Service  has  been  kept  completely  free  from. 
politics.  The  charge  which  Mr.  Field  makes  that  the 
government  is  considered  a  legitimate  source  of  ready 
money  and  easy  work  may  be  based  upon  his  own  exper- 
ience but  is,  so  far  as  its  application  to  Reclamation  Ser- 
vice work  generally  is  concerned,  utterly  unfounded  on 
facts,  nor  has  any  proof  been  brought  forward. 

A  large  amount  id'  construction  work  is  being  done  by 
the  Service  by  day  labor  and  from  frequent  comparison 
the  writer  concludes  that  as  regards  organization  and  per- 
formance the  work  of  the  Service  is  as  well  managed  as 
the  better  class  of  private  work  and  belter  than  ordinarv 
contract  work. 

The  cost  of  government  projects  includes  a  compara- 
tively large  allowance  for  preliminary  investigations. 
Tin  thorough  consideration  in  advance  of  all  the  essen- 
tials bearing  on  any  project  to  be  undertaken  is  believed 
to  be  thi'  best  available  insurance  for  avoiding  failures 
and  lend-  loward  the  highest  economy.  Large  companies 
who  have  funds  available  ail  upon  the  same  principle. 
Manv  of  the  failures  of  irrigation  undertakings  have  been 
due  lo  lack  of  sufficient  fund-  or  time  for  exaini  mil  ion 
or  of  appreciat  ion  of  uecei  aity  I  herefor. 

Manv    Complaints    have    been    made    by    I  be    selllers    that 

the  original  e  timates  have  been  greath  exceeded.    Undel 
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the  law  the  estimated  cost  is  to  be  paid  back  by  the  water 
users  and  there  is  no  one  but  the  Set  rotary  of  the  Interior 
who  has  authority  to  announce  such  estimated  cost.  Land- 
owners, during  the  early  stages  of  the  work,  have  natur- 
ally been  anxious  to  know  what  this  cost  might  be  per 
acre  and'under  pressure  of  constant  inquiry  sonic  engi 
ners  in  the  Service  may  have  given  out  preliminary  fig- 
ures, accompanied  by  qualifications  as  to  possible  in- 
crease, and  when  these  were  subsequently  exceeded  by  the 
estimated  figures,  as  announced  by  the  Secretary,  pro- 
tests arose  ami  it  was  claimed  thai  earlier  figures  must 
stand  in  spite  of  whatever  qualifications  accompanied 
their  presentation. 

It  is  a  fact  that  many  of  the  early  preliminary  esti- 
mate.- have  been  exceeded  and  that  in  the  opening  up  of 
successive  units  of  a  project,  or  in  redrafting  contracts 
with  water  users'  associations,  there  has  been  a  necessity 
for  increasing  estimated  cost  figures. 

The  principal  cause  for  increase  in  cost  must  be  found 
in  the  rise  of  wages  of  all  labor  and  the  decrease  in  ef- 
ficiency since  1902,  '03  and  '04,  during  which  the  ma- 
jority of  present  projects  were  estimated  and  approved. 
This  is  a  fact  well  known  to  every  Western  engineer  and 
while  private  companies  do  not  generally  confide  their 
financial  troubles  to  the  public,  there  is  at  least  one  well 
known  railroad  president  who  stated  that  const  ruction  es- 
timates made  during  the  years  just  mentioned  have  been 
exceeded  by  an  average  of  60%.  Note  in  this  connection 
the  statement  of  Mr.  Mondell,  the  congressman  fur  Wyo- 
ming (quoted  in  Exit.  News,  May  15,  L913,  p.  L008), 
that  prices  of  common  labor  in  the  West  advanced  20 
to  50%  in  the  period  from  1903  to  1911  and  that  the  ef- 
ficiency of  such  labor  fell  off  in  greater  proportion.  Prices 
of  material  also  have  shown  an  upward  tendency,  far  less 
acute,  however,  and  of  much  smaller  influence  in  cost 
of  irrigation  work. 

The  tendency  of  including  small  laterals  and  sublat- 
erals  in  the  work  to  be  constructed  to  an  extent  greater 
than  had  been  contemplated  and  the  changing  policy  of 
providing  to  some  extent  for  drainage  works  have  had 
an  important  effect  on  ultimate  cost. 

It  is  quite  likely  that  in  some  cases  contingencies  other 
than  possible  rise  in  prices  were  not  sufficiently  foreseen. 
Many  sections  where  work  was  done  are  not  only  remote 
but  there  is  little  local  knowledge  regarding  the  behavior 
of  floods,  climatic  interference,  etc..  which  in  Eastern 
state-  are  generally  matters  of  common  knowledge.  Most 
of  these  factors  have  contributed  to  increase  the  cost  on 
private  as  well  as  government  work,  and  many  arc  the 
private  irrigation  enterprises  which  have  suffered  in  con- 
sequence, some  of  them  being  left  in  a  disastrous  state  of 
incompletion. 

It  may  he  said  in  this  connection  that  with  an  advance 
in  the  cosi  cf  Labor  and  material  there  has  gone  hand  in 
hand  a  rise  in  prices  of  farm  land-  which  has  (ended  to 
maintain  stability  in  the  relations  between  cost  and  val- 
ues created. 

All  uf  the  above  refers  to  construction  cost.  Regard- 
ing the  equally  important  matter  of  maintenance  and  op- 
eration charges  il  may  be  said  that  while  the  permanent 
character  of  construction  affects  such  charges  favorably, 
the  reason-  for  relatively  high  construction  cost  due  to 
long  canals  and  necessity  for  storage  operate  toward  an 
increase. 


Systematic  measurement  and  division  of  water  a-  car- 
ried on  by  the   Reclamation   Service  is   rarelj   equaled  in 

the  operation  of  private  work's.  It  is  essential  foi  in- 
telligent management,  as  it  insure-  equality  of  service 
to  water  users  ami  indicates  where  water  waste  ma  v  he 
prevented.  While  the  maintenance  and  operation  account 
of  pin  ate  companies  may  be  reported  as  low  in  certain 
eases,  such  small  cost  is  often  due  in  part  to  insufficiencj 
of  water  control,  with  its  resultant  injustice  and  damage 
to  water  users  at  the  tail  end  of  the  canals  during  the 
height  of  the  irrigat  ion  season. 

The  statement  is  made  by  .Mr.  Field  that  the  average 
cost  of  maintenance  and  operation  on  Reclamation  pro- 
jects was  $1.88  per  acre  for  1911  and  he  argues  from  this 
figure  a-  to  the  gross  cost  by  capitalizing  annual  expenses 
and  adding  the  result  to  construction  cost  for  general 
comparison.  The  eleventh  annual  report  of  the  Service, 
from  which  the  above  figure  is  abstracted,  shows  it  to  be 
the  average  cost  per  acre  '•actually  irrigated."  The  sys- 
tems operated,  however,  while  actually  irrigating  564,696 
acres  are  also  shown  to  have  been  ready  to  serve  1,015,- 
494  acre-,  the  difference  being  made  up  mainly  by  private 
lands  whose  owners  have  failed  to  use  the  water  and  by 
public  land  not  yet  entered.  Annual  charge-  arc  ac- 
cumulating against  both  kinds  of  lands  and  these  back 
charges  are  collected  as  the  vacancies  are  being  filled.  To 
determine  comparative  cost  it  is  plainly  wrong  to  divide 
the  cost  over  the  smaller  area.  If  this  were  done  for  the 
more  recently  built  private  projects,  which  are  only  par- 
tially settled,  the  results  would  be  prohibitive  in  many 
cases  within  the  knowledge  of  the  writer.  On  the  basis 
of  area  for  which  the  Service  was  prepared  to  supply 
water,  the  cost  of  maintenance  and  operation  during 
1911  was  $1,058, 238  for  1,015,494  acres,  or  $1.04  per 
acre  instead  of  $1.88.  This  figure  is  gradually  being  re- 
duced as  canal  banks  are  becoming  settled  and  breaks  be- 
come more  rare.  As  it  is,  it  falls  below  the  average  annual 
cost  of  maintenance  and  operation  for  all  states  and 
character  of  projects  for  the  year  1909,  which,  accordh  g 
to  the  Thirteenth  I".  S.  Census  Report,  was  $1.07. 

The  al.ow  comparison  does  not  and  cannot  bring  out 
clearly  the  additional  item  of  depreciation,  which  for 
government  construction  will  be  admitted  to  he  relatively 
lower  than  is  the  case  with  the  average  privately  built 
works. 

Take  as  an  instance  one  of  the  district  works  on  tue 
Grand  River  in  Colorado,  previously  mentioned,  the  Or- 
chard Mesa  district.  Maintenance  and  operation  for 
MM  I  is  climated  at  $22,000,  amounting,  for  the  8670 
acres  on  which  the  assessment  is  laid,  to  over  $2.50  per 
acre.  The  total  assessment  for  MM  I  is  required  to  pro- 
duce $10, (mo  for  previous  deficiencies  and  $64,500  for 
interest  on  bond  indebtedness,  making  an  aggregate  of 
$96,500  or  over  $1 1  per  acre  for  the  coming  year.  These 
figures,  however,  make  no  allowance  for  the  depreciation 
of  the  long  line  of  wooden  Hume  constituting  a  large  por- 
tion of  the  canal,  which  will  make  itself  definitely  felt 
iii  t lie  course  of  a  lew  years. 

This  case  is  mentioned  because  SO  far  as  the  use  of 
wooden  Hume  is  concerned  it  is  a  type  of  private  irriga- 
tion construction,  perfectly  legitimate  and  quite  com- 
mon, where  interest  charges  have  to  he  met  from  the  be- 
ginning. It  often  explains  low  construction  cost,  al- 
though not  in  tin-  instance,  which  is,  a-  previously 
shown,  more  costh   than  any  of  the  Reclamation  Service 
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projects,  even  those  developing  their  own  power  for 
pumping. 

A.s  regards  engineering  design  and  execution  h  must 
be  remembered  that  the  advance  of  engineering  knowl- 
edge becomes  quickly  the  property  of  all.  Reclamation 
engineers  were  originally  drafted  largely  from  private 
practice  and  many  have  returned  to  it.  It  is  preposter- 
ous to  asserl  thai  with  the  constant  exchange  of  engineers 
and  construction  superintendents  and  of  engineering 
knowledge  there  should  be  a  definite  line  of  demarcation 
and  that  the  work  of  cue  set  of  engineers  should  be  de- 
cidedly better  or  worse,  economic  conditions  being  taken 
mi,)  account,  than  that  of  another  set.  And  this  applies 
equally  to  the  devotedness  of  the  men  to  their  work 
whether  in  governmenl  employ  or  not.  If  there  is  any 
fundamenta  1  difference  in  the  results  as  to  cost  it  is 
<\uv  to  such  causes  as  have  been  pointed  out,  which  oper- 
ate partly  in  favoT  of  one  method  of  construction  and 
partly  in  favor  of  another.  If  any  conclusion  is  war- 
ranted it  might  be  this:  that  the  eight-hour  law  increases 
all  charges,  that  higher  class  of  construction  increases 
cost  and  reduces  maintenance  and  operation  charges  es- 
Jly  in  the  long  run  and  that,  on  the  whole 
eosi  charges  would  normally  be  relatively  high  on  gov- 
ernmenl projects  if  private  enterprise  could  dispense  with 
the  necessity  of  charging  interesi  and  profit.  This  lat- 
onsideration  is  apt  to  completely  reverse  the  situ- 
ation, and  this  applies  partly  also  to  irrigation  districts, 
whose  director-  are  generally  confronted  with  the  aeces: 
pity  in  one  form  or  another  of  paying  heavy  charges  for 
financing. 

The  Reclamation  Service  has  on  the  one  hand  been 
criticized  for  allowing  settlers  to  wait  indefinitely  for 
water,  on  the  other  for  preparing  more  land  for  irriga- 
tion than  can  be  absorbed.  The  latter  charge  may  have 
some  merit  iii  it.  al  leasl  the  figures  seem  to  go  far  to 
support  it.  ii-  is  shown  in  the  following  schedule  for 
[911   and   1912. 

I.:irnl  ready  to  be  Land  actually 
served  irrigated 

;n-n-.  acrefi  Percent. 

1011  I. m. "..I'll  564,681  56 

1912  1,193,374  641,397  57 


The  areas  not  as  yet  using  water  are  largely  private 
hmd.-,  much  of  winch  is  held  at  higher  figures  than  ac- 
tual farmers  are  willing  to  pay. 

In  judging  this  showing  il  should  be  borne  in  mind 
thai  the  area  oi  land  ready  to  be  served  is  steadily  on  the 
increase  and  thai  the  percentage  actuall}  irrigated  would 
grow  rapidly  it'  further  expansion  of  construction  were 
to  -top.  This,  however,  is  neiiher  desired  by  the  com- 
munities mo-t  directly  affected  nor  considered  good  pol- 
icy (in  the  par)  of  the  interior  Department, 

It   i-   interesting  to  compare  the  above  showing   with 

thai   indicated  b)  other  methods  <•>   :<  <  ig n  expansion. 

The   Carey    Am    has    been    utilized     for     irrigation    de- 

nieiii    to   a   greater  and    more    legitimate  extent    jn 

Idaho  than  iii  iii  Fib       From  the  reporl  of  Mr. 

\.    I .     Robinson,    thi    State    Engineer,    n    appear     I hai 

were  in  thai   state  up  to   Nov.   I.   1912,  26  Carey 

nth   a  tot  ition   of   1,148,449 

an    b     '■■■■<    in   a     tate  of  in 
•  i ion.     Sell  bei  n    made  of   those   which 

■    probable  thai  thi 
i. He   i      hi    le       ui  ce    ful  enter 


prises.  The  report  states  the  acreage  for  which  patent 
has  been  applied  but  does  not  show  the  area  of  private 
lands  included  in  each  project.  This  area  is  presumed 
to  be  relatively  small  and  for  the  purpose  in  hand  it  has 
been  ignored  excepl  in  the  cases  where  the  area  irrigated 
exceeds  that  for  which  patent  is  applied.  The  result  is 
shown  in  the  following  table: 

Canals  com- 

Acreage  pleted  at  be- 

\<i  ■  :il:<.  applied  irrigated  ..luring  ginning  of  1912 

Name  oi  company                  for  patent                1012  season 

Am.  Falls  C.  &  P.  Co.                             56,158                   20,1101)  100% 

Grand  View  L.  &  I.  Co 1,000                        500  100 

High  Line  Pump   Co                                 5.000                     1,200  100 

Maryaville  C.  &  Imp.  Co. .                   10,400a                10. loo  08 

Idaho  Irr.  Co.,  Ltd 110.717                    22,000  05 

Twin  I  all-  Land  A  Water  Co              212.15s                  170,000  100 
Twin  Falls  N.  Side  Land  &  Wa- 
ter Co 161,122                    ll.i 90 

Twin    Falls-Salmon    L.    Land   & 

Water  Co                                            92,707b                19,000  99 

(;58,262  284,100 

(a)  This  amount  is  assumed  as  equal  to  acreage  irrigated,  the  acreage  fur 
which  patent  was  applied  being  given  as  7002  acres. 

lb)  DinVrenee  between  art-it  lor  whieh  patent  \\a-  applied  and  area  for  which 
relinquishment  was  filed. 

It  will  be  noted  that  the  acreage  irrigated  amounts  to 
!:;',  of  that  covered  by  canals,  as  against  57%  in  the 
case  of  government  projects. 

While  little  is  heard  generally  of  complaints  from  set- 
tlers on  Carey  Act  projects,  the  respective  state  land 
boards  handling  these  matters  have  their  hands  full  and 
the  companies  who  have  built  the  works  under  contracts 
with  the  state  are  face  to  face  with  difficulties  at  least 
as  serious  as  any  experienced  by  the  Reclamation  Service. 

There  yet   remains  to  he  considered   the  more  serious 

allegation,  that    settlers   are   unable  to  pay  the  charges 

'  assessed  by  the  government.     Here  truly  a  vital  point  is 

touched    in   all    irrigation   enterprise.      It    is   a    difficulty 

which  seriously  faces  private  and  public  enterprises  alike. 

The  immediate  question  is  not  so  much  whether  indus- 
trious settlers  with  a  sufficiency  of  funds  to  tide  them 
over  the  first  few  years  required  to  make  their  land  pro- 
ductive will  ultimately  make  adecptate  profits  in  return 
for  their  efforts  and  outlay.  There  are  very  few  instances 
where  this  question  cannot  be  answered  in  the  affirmative 
and  by  this  test  most  irrigation  enterprises  would  be  pro- 
nounced eminently  successful.  The  more  pressing  prob- 
lem is  how  to  eliminate  speculators  and  how  to  secure 
settlers  of  the  above  type.  This  is  particularly  true  as  to 
Reclamation  Service  projects  which  have  been  often  sup- 
posed to  furnish  a  means  of  providing  homes  indiscrimi- 
nately for  the  poor  and  which  have  given  rise  to  rapid 
advances  of  land  values  attracting  land  speculators. 

Pioneer  conditions  on  newly  irrigated  desert  lands  an' 
not  attractive  to  people  of  means  and  so  far  as  men  of 
small  means  honestly  face  the  battle  before  them,  they 
deserve  the  utmost  credit  and  all  the  assistance  which 
can  be  rendered  them.  These  men  are  recognized  as  a 
distinct  asset  in  any  irrigating  community  and  private 
companies  frequently  make  it  a  policy  to  extend  to  them 

financial   assist «  so  far  as  il    is  within   their  power. 

Likewise  they  are  an  asset  in  Reclamation  Service  pro- 
jects and  everything  lias  been  done  to  assisl  them  within 
the  discretionary  limits  of  the  power  of  the  Secretary 
of  the  interior. 

Whether  or  no1  the  bona  fide  cultivators  can  make  the 
'oilier  payments  is  an  open  question.     Hut  it  is  hardly 

open    to    doiilil    thai     from    an    ec mie    standpoint     il    is 

better  thai  for  a  time  any  funds  they  may  haw  available 

hould  be  turned  into  the  soil  and  into  the  improvement 

of  their  living  conditions  rather  than   that   the  eovern 
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meiit  should  have  the  earlier  use  of  such  funds  for  fur- 
ther investment.  The  Reclamation  Act  in  its  require- 
ments for  repayment  does  not  sufficiently  recognize  these 
facts,  and  it  is  desirable  that  they  he  fully  considered  by 
Congress. 

If  under  a  more  liberal  policy  of  repayment  re- 
turning funds  are  inadequate  for  a  wise  expansion  of 
government  irrigation,  other  means  for  raising  fund-  ran 
undoubtedly  he  found.  It  will  be  essential,  however,  in 
order  to  eliminate  land  speculation  as  far  as  possible,  to 
make  cumulative  cultivation  a  prior  condition  to  any  de- 
parture from  present  requirements.  With  such  cultiva- 
tion, and  with  a  payment  at  the  time  of  tiling  water  ap- 
plication, water  charges  of  all  kind  during  the  first  few 
years  might  be  omitted  and  subsequent  payments  might 
be  fixed  for  each  project  on  the  basis  of  a  graduated 
schedule,  spread  over  a  greater  number  of  years  and  con- 
tinuing until  all  cost  is  paid. 

It  would  also  be  advantageous  for  the  Secretary  of  the 
Interior  to  be  able  to  utilize  the  irrigation  district  for  the 


F©s^©B^!n\  ILsidldleff'   Ds*©dlg|©§ 

An  interesting  feature  in  regard  to  dredging  work  is 
the  difference  in  the  types  of  machinery  employed  in  the 
United  States  and  in  other  countries.  In  this  country 
the  dipper  dredge  is  employed  very  extensively,  being 
built  in  large  and  small  sizes  and  used  on  a  variety  of 
works,  while  the  ladder  dredge  is  practically  unknown. 
In  most  other  countries,  however,  the  ladder  dredge  is 
a  common  machine  and  the  dipper  dredge  is  practically 
unknown.  The  suction  or  hydraulic  dredge  is  used  very 
extensively  both  in  this  country  and  abroad. 

This  question  of  the  difference  in  American  and  for- 
eign practice  as  to  ladder  and  dipper  dredges  was  dis- 
cussed in  Engineering  News  some  years  ago,*  more 
particularly  with  regard  to  harbor  dredging.  In  re- 
viewing the  reasons  for  this  difference.  A.  \Y.  Robinson, 
an  engineer  specializing  in  dredging  machinery,  stated 
that  in  foreign  countries  the  harbors  are  in  charge  of 
hoards  or  commissions  which  own  their  dredging  plant 


Dredge    "Centaur"    foi 

bor  Board. 

Dredge   "Affonso    Pen 


Pig.  1.  Foreign  Laddeb  Dhkdges  of  the  Barge- Loading  Tyim 

Liverpool;    Mersey    Docks   and   Har- 
La,"    for    South    America. 


Dredge    on    the    Clyde,    at    Glasgow,    delivering    tc 

hopper-barge    steamer. 

Dredge    "Hsin   Ho"   for  Tientsin;    Chinese   Governme 


control  and  management  of  huge  units  of  Reclamation 
projects  and  for  the  collection  of  charges.  Local  man- 
agement would  thus  be  secured  at  the  earliest  date,  own- 
ers of  land  left  idle  would  be  made  to  bear  a  just  pari  of 
the  general  burden  of  development  and  all  land  would  be 
more  quickly  forced  into  use. 

Removal  of  the  residence  clause  has  been  frequently  de- 
manded by  owners  of  private  lands  under  Reclamation 
projects.  There  is  some  reason  to  comply  with  this  de- 
mand   if    cumulative    cultivation    is    exacted    in    place    of 

residence. 

With  such  changes  in  the  law  it  is  quite  certain  that 
the  practical  success  of  Reclamation  projects  will  be 
greatly  expedited.  Early  and  undisputed  success  is 
deemed  the  more  important  by  reason  of  the  constantly 
increasing  acre  cost  of  irrigation  works  in  the  United 
Stales    ami    the   growing    -es-ity    for    the    use   of   public 

funds  for  their  construction,  if  irrigation  is  to  continue 
to  expand. 


and  can  afford  the  heavier  first  cost  of  a  ladder  dredge 
for  permanent  work.  An  American  contractor  would 
not  want  to  make  so  large  an  investment,  and  would 
need  a  machine  adapted  for  work  of  varying  character. 

He  considered  the  dipper  dredge  to  he  the  better,  .-\s 
an  all-round  machine,  while  it  is  simple  in  design  and  of 
relatively  low  cost.  It  is  essentially  an  American  inven- 
tion, and  its  extensive  use  has  led  to  its  development  and 
improvement  as  a  highly  efficient  machine.  On  the  other 
hand,  the  ladder  dredge  has  been  improved  also,  especi- 
ally in  the  reduction  of  repair  and  operating  costs.  The 
same  views  were  expressed  by  him  in  a  paper  on 
"Dredges"  presented  at  the  International  Engineering 
Congress,  at  St.  Louis,  in  1904.  About  two  years  ago 
a  large  dipper  dredge  designed  by  Mr.  Robinson  was 
put  in  service  on  the  upper  Nile,  in  Egypt,  ami  this  i- 
oik1  of  the  very  (^w  foreign  dredges  of  tins  type. 
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The  use  of  ladder  dredges  in  this  eountr]  is  limited 
almosl  exclusively  to  the  dredging  of  gold-bearing 
gravel,  where  the  service  is  continuous  and  the  condi- 
tions are  permanent.  Lmong  the  few  exceptional  case 
of  the  u  e  of  ladder  dredges  for  general  excavation  may 
be  noted  the  very  large  English-built  dredge  "Corozal" 
for  the  Panama  Canal.*  This  is  a  bow-well  hoppi  c 
dredge  with  a  capacity  of  1200  cu.yd.  per  hr.,  a  hopper 
capacity  of  1200  tons,  and  a  speed  of  10  m.p.h.  with  hop- 
pers loaded.  A  ladder  dredge  was  employed  several  years 
ago  for  filling  trestles  over  swamp  lands  on  the  New  Or- 
leans &  Northeastern  Ry.  'Two  machines  of  this  class 
used  on  a  part  of  the  New  York  barge  canal  in 
1907,  but  were  said  to  have  proved  too  light  for  the  work. 

More  recently  a  ladder  dredge  has  hern   used  on   the 
35-ft.    channel    m    Huston    Harbor,    where    the    working 


Fig.  2.  Combined  Ladder  axd  Suction  Dredge,  with 
Shore  Delivery  Pump,  for  the  Harbor  of 

"         OS   Aici  -.   Aim, i  \  ri\i:  Republic 

depth  i-  aboul  50  ft.  at  high  water.  The  contractors 
conside]  d  thai  the  work  couid  be  handled  more  effec- 
tively with  a  ladder  dredge  than  with  their  dipper 
They,  therefore,  took  an  old  wooden  steamer 
that  had  seen  service  on  the  Greal  Lakes,  and  converted 
it  into  a  ladder  dredge,  capable  of  working  to  a  depth 
of  52  ft.  The  machine  had  l'l-yd.  buckets  and  could 
-  loon  cu.yd.  per  hr..  delivering  the  material  to 
barges.  If  was  found  that  this  vessel  could  work  in 
roughei  weather  than  dipper  dredges  on  the  some  work, 
while  the  loss  pf  working  time  and  the  cost  of  operation 
and  repair  were  less  than  with  the  latter  machines. t 

Ladder  dredges   maj    be  classed  as  hopper  and  barge- 
loading  dredges,   the   form  r  carrying    the   material   and 
transporting  it  to  the  depositing  grounds.    They  may  be 
classed  also  as  bow-well  and  Btern  well   machines,  dredg- 
•  the  bow  and  stern  respectively.     Some  of  the  ma 
;iv  equipped  also  with  dredging  pump-,  either  for 
redgi     or  for  unloading  dredged  material 
from  the  hopper-  or  fi  and  pumping  if  ashore. 

I    ■     1   shows  lour  barge-loading   ladder  dredges.     The 
1  one  of  i  he  numi  roil    lai  -.   dredges 

employed  b)   th<    Merse     Docl     <S    Harriot    Board,  of  Li) 
.   in   maintaining  the  deep-water  -hip  channel     al 
the  ■  ,  i        i      Horse;       Thi     i    of  the  bow 

well  type,  and  ha  •    dredging    1000  ton    per 

In.  from  ;i  depth  of  56  ft.     The  second  i    n  i  ei       imilar 

1        •  '". 

iiml   ill  tin  ..      |    i 

hopper   bat 
m    li  i    mai  i 

til    a    I  ap;e  ||  \     for 
h     in    [hi    npei 


river,   is  specially  designed   to  enable   it    to  dredgi 
depth  of  30  ft.  close  up  to  the  dock  walls.     This  is  136 

ft.   long,  30  ft.  and    l01/2   ft.  deep. 

The  third  vessel  is  the  "Affonso  Penna,"  a  sea-going 
dredge  for  a  South  American  port,  and  if  will  be  noticed 
that  the  bow-well  is  closed  while  the  vessel  is  navigating. 
This  can  dredge  son  cu.yd.  per  hr.  to  a  depth  of  61  ft., 
and  the  gearing  provides  for  driving  the  buckets  at  two 
ids,  to  sun  the  varying  character  i  I'  tic  material. 
idle  three  machines  mentioned  were  built  by  Fleming  & 
i  erguson,  of  Paisley.  Scotland. 

The  fourth  dredge,  in  Fig.  1,  is  the  twin-screw  "Hsin- 
lio"  I'm-  the  service  of  the  Chinese  Government  at  Tient- 
sin. It  is  of  the  stern-well  type,  ami  is  tilted  also  with  a 
centrifugal  pump  and  suction  pipes  lor  use  as  a  hydraulic 
dredge  or  for  pumping  the  spoil  delivered  from  the  buck- 
ets. In  the  latter  case,  one  of  the  main  propelling  en 
gines  drives  the  ladder  chain  and  the  other  drives  the 
pump.  The  materia]  from  the  buckets  is  passed  through 
a  revolving  cutter  which  cuts  up  the  large  masses  (a- 
ssisted  by  a  high-pressure  water  jet)  and  removes  large 
stones  which  might  injure  the  pump.  With  lighter  ma- 
terial, both  the  bucket  and  suction  dredge  can  be  oper- 
ated  together,  being  driven   by  one   of  the   main   engines. 

while  the  other  engi Irives  the  force  or  delivery  pump, 

as  before.     This  vessel  is  158  ft.  long,  37  ft.  team,  liy2 

ft.   deep,    with   a   working  draft  of   6y»  ft.   and    a  sp I 

of  8  m.p.h.,  while  flic  dredging  capacity  is  650  en. yd. 
per  hr.  at  a  depth  of  26  ft.  (ladder  angle  15°).  The 
two  main  engines  arc  of  320  lip.  each.  The  ladder  chain 
runs  at  about  140  r.p.m.,  or  al  the  rate  of  14  to  16 
buckets  per  min.,  each   bucket    having  a   capacity  of  2\ 

CU.ft. 

A  machine  of  the  same  class  for  dredging  very  still' 
clay  at  Adelaide,  South  Australia,  has  an  extremely  rigid 
and  heavy  ladder  frame  to  stand  up  against  the  heavy 
cutting,  and  is  driven  by  a  compound  engine  of  500  hp. 
which  works  either  the  screw  or  the  dredging  gear.  The 
ladder  chain  passes  over  tumblers  1(>  ft.  diameter  and 
carries  buckets  of  "vl-cu.ft.  capacity.  The  nominal  ca- 
pacity is  5oo  cu.yd.  per  hr.  at  a  maximum  depth  of  4:: 

ft.  but  it  has  dredged  as  mm  h  as  630  yd.  per  hr.  The 
•■Adelaide"  and  the  "Hsin  Ho"  (  Fig.  1  )  were  built  by 
A.   F.   Smuhlers,   Schiedam,    Holland. 

Fig.  '-'  shows  a  large  sea-going  combined  ladder  and 
action  dredge  built  by  the  W'crf  Conrad,  of  Haarlem, 
Holland,  for  flu'  Ministry  of  Public  Works  of  the  Argen- 
tine Republic,  the  machine  being  for  dredging  in  the 
harbor  of  Buenos  Aiies.     This  is  of  the  stern-well  type, 

Mtb  a  very  heavy  gallows  frame  for  the  ladder  suspeii- 
-ii, ii.     Its  shore  delivery   pipe  extends  through   the  bow 

of  the  hull.  This  Vessel  is  200  ft.  long.  36  Et.  beam,  16% 
ft.  deep,  wilh  a  working  draff  of  I  I  1  2  ft.  It  can  dredge 
to   a    depth    Of    1-4    II.    With    the   buckels.   or   53    f  I .   With   the 

suction  pipe,  and  has  a  dredging  capacity  of  850  yd.  per 
hr.,  while   ii   can  deliver  Ihe  material   through  2300  ft. 
of  pipe.     The  engines   are  of    1350  hp.      Very   similar  ma 
chines  have  been  buill  by  the  same  firm  for  the  contrac 
iocs  for  dredging  in  the  harbor  of  Dakar  (Africa):  also 

for  the   Russian    Ministr}  of  Ways  and  C munication, 

These  la  I  arc  fur  river  improvement  work  and  arc  shal- 
,  .h     tern  wheel  bow  well  vessels   l  10  ft.  long,  wilh 

ii- ol  "oon  hp. 

tie    3     lc»     two   large     tern  well    ladder  dredges  of 
ii,.'  hopper  type,  winch  deliver  the  material  to  Ihe  hopper- 
bottom    bull   and    I  ran    porl    il    hi     lie  dumping   point.      The 
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upper  one  is  a  twin-screw  stern-well  dredge,  the  "Ter- 
edo," for  the  South  African  government,  intended  for 
work  in  the  harbor  of  Durban  (Natal).  It  has  a  hop- 
per capacity  of  800  tons  or  600  cu.yd.,  and  a  dredging 
capacity  of  1000  tons  or  820  cu.yd.  per  hr..  at  a  max- 
imum depth  of  -10  ft.     The  lower  view  shows  a  similar 


abroad  is  the  grab-bucket  dredge,  which  is  generally  of 
the  hopper  type.  Tin-  has  on  the  deck  >r  mure  re- 
volving jib  cranes  handling  grab  buckets  of  form  .suit- 
able to  the  material  to  he  handled.  A  large  dredge  of 
this  elass  has  been  built  by  Fleming  i  Ferguson,  of  Pais- 
ley, Scotland,  for  the  London  &  Northwestern  Ey.,  for 
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Eii;.  3.    Two  Lakge  Ladder  Dredges  of  the  Hopper 

Type 

Teredo,"    for  the    harbor  at  Durban.   Natal.   South 
for  the  Suez   Canal. 


A 


Dredge 
Africa. 
Dredge  "La  Puissante 


Eig.  4.  Combined  Ladder  axd  Suction  Dredge  of  the 
Hopper  Type,   fob   Xew  Zealand 

hut  larger  vessel,  the  "La  Puissante"  for  the  Suez  Canal. 
This  has  a  hopper  capacity  of  2000  tons  and  a  dredging 
capacity  of   1800  tens  per  hour. 

Fig.  I  shows  a  hopper  dredge  of  the  combined  ladder 
and  suction  types,  with  a  hew-well  ladder  arrangement. 
Tin-  is  the  "Murihiku"  for  the  New  Zealand  govern- 
ment, for  work  at  Bluff  Harbor.  It  has  a  dredging  ca- 
pacity of  530  Inn-  per  hr.  I  h\  either  method),  with  a 
working  depth  of  ">l  ft.,  ami  has  a  hopper  capacity  of 
150  tuns.  The  suction  pipe  can  he  \[<a\  either  for  dredg- 
ing, or  to  discharge  tin'  material  from  the  hoppers,  the 
latter  method  being  employed  on  land-reclamation  work. 

Finally,  in  Fig.  •">  is  shown  a  ladder  hopper  dredge  of 
the  smaller  class.  This  i-  the  "Slaney,"  for  the  Harbor 
tnissioners  of  Wexford,  Ireland.  It  is  id'  the  how- 
well  type,  with  outboard  suspension  for  the  ladder  frj 

It  can  dredge  to  a  depth  of  25  ft.,  and  has  a  dredging 

capacity  of  250  ton-  per  hr..  with  a  hopper  of  250  Ion- 
capacity.      The  dredges   shown    in    Figs.    '■>■    I    and    5   Were 

all  built  by  W'm.  Sii &  Co.,  of  Renfrew,  Scotland. 

Another   type   of    dredge    which    is    eartensivel)    tised 


Fig.   5 


Small  Ladder  Dredge  of  the  Hopper  Type 
for  Use  at  Wexford,   Ireland 


use  at  its  docks.  It  is  200  ft.  long,  with  a  hopper  ca- 
pacity of  1000  tons,  and  four  grab-bucket  cranes  which 
give  a  dredging  capacity  of  600  tons  per  hr. 


An  Essay  on  Street  Pavins  l>y  Edgar  Allan  Pop — Most  of 
us  think  of  Edgar  Allan  Poe  as  the  originator  of  the  modern 
detective  story  and  similar  works  of  imagination  and  mys- 
tery and  as  the  author  of  "The  Raven";  but  a  copy  of  a  brief 
article  written  by  liim  for  the  "Broadway  Journal"  i  New- 
York  City),  about  Isle,  on  "Street  Paving"  indicates  that  he 
was  fairly  well  informed  on  at  least  one  branch  of  civil  en- 
gineering. 

This  article  has  been  resurrected  and  sent  to  us  by  R.  A. 
Millet,  of  the  Solomon-Norcross  Co.,  Engineers.  Atlanta,  Ga., 
after  reading  the  letter  on  wood-block  paving  written  in 
England  in  1841,  reprinted  in  our  issue  of  Nov.  27,  1913;  p. 
1076. 

The  opening  sentences  quoted  below  are  of  interest  as 
indicating  current  practice  in  street  paving  at  that  day  when 
macadam  and  stone-block  pavements  were  about  the  only 
types  in  use.  Asphalt  pavements  were  not  introduced  in  this 
country  until  more  than  a  quarter  of  a  century  later,  in  1867; 
the  first  vitrified-brick  pavemi  nt  was  laid  in  1S70.  and  the 
first  portland-cement  concrete  in  Issl. 
Poe  wrote  : 

There  is.  p.  t  haps,  no  point  in  the  history  of  the  useful 
arts  more  remarkable  than  the  fact,  that  during  the  last  two 
thousand  years,  the  world  has  been  able  to  make  no  essential 
improvements  in  road  making.  It  may  well  be  questioned  of 
the  Gothamites  of  3S45  will  distinguish  any  trace: 
Third  Avenue — and  in  tie  matter  of  street  pavement,  prop- 
erlj  so  called,  although  of  late,  universal  attention  lias  been 
directed  to  the  subject,  and  experiment  after  experiment  has 
been  tried,  exhausting  the  ingenuity  of  all  modern  engineers, 
i  appears  that  we  have  at  last  settled  on  a  result  which  dif- 
fers in  no  materia]  degree,  and  in  principle  not  ;it  all.  from 
that  which  the  Human.-  attained,  as  if  Instinctively,  in  the 
Via  Appia.  the  Yd  Flaminia.  the  Via  Valeria,  the  Via  Tus- 
•  ulana.  and  others.  There  are  streets,  In  Pompeii  toda 
structed  on  the  very  principle  which  is  considered  best  by  the 
moderns;  •  >!  if  there  be  any  special  variation,  it  certainly  is 
not  to  the  credit   "i    modern   Ingenuity. 

Poe  then  goes  on  to  describe  the  Roman  pavements  in  some 
detail,  winding  up  with  the  conclusion  that  tie-  stone-block 
pavements  of  New  rork  city  (which  at  that  time  were  doubt- 
less chiefly  cobble)  were  but  a  poor  and  cheap  imitation 
of  the  old   Roman  roads. 

'I'll.-    remainder    of    the    essay    treats    of    the    advantage   of 

■ i   pavements  and   proposes  tin-  treatment   of  wood-ps 

bloi  i  by  the  kyanizlng  process,  which  he  describes  In  ac- 
curate  ms,  although  he  says  he  is  writing  with 
i  ■  i  'in-.-  bocks  before  him. 
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The  continued  developmenl  of  the  surface-water  drain- 
age system  of  the  I'nv  ol  New  Orleans  has  made  acces- 
sary a  notable  addition  to  the  pumping  equipment,  Plans 
have  been  completed  and  bids  for  much  of  the  work  con- 
templated have  been  asked. 

General  Drainage  System — The  studies  of  the  ad- 
visory engineers,  Messrs.  Harrod,  Richardson  and  Ber- 
ing, as  reported  in  Engineering  News,  Mar.  L5,  1900, 
showed  that  it  was  necessary  to  provide  for  ( 1 )  an  aggre- 
gate annual  rainfall  of  64  in.:  (2)  a  maximum  fall  of 
:;  iii.  per  In.,  ami  (3)  a  rate  of  i;  in.  per  hr.  for  10  niin. 
The  whole  design  of  these  works  was  under  peculiar  ad- 
verse conditions  as  no  gravity  outfall  was  possible,  on  ac- 
eount  of  the  large,  Hat  ami  low-lying  territory,  ami  all 
precipitation  would  have  to  he  pumped.  There  were  seen 
to  be  thnc  available  outfalls:  (1  )  The  Mississippi  River; 
(2)  Lake  Borgne,  and  (•'!)  Lake  Pontchartrain.  The 
ri\er.  though  conveniently  located,  was  never  considered 
on  account  of  additional  lift  and  the  fact  that  the  river 
could  he  entered  only  through  immense  lines  of  pressure 
pipe  running  uphill  from  pumping  stations  two  or  three 
mil'-  away.  Lake  Pontchartrain  lies  at  the  doors  of  tin1 
city,  being  only  some  four  miles  from  the  center:  Laks 
Borgne  is  virtually  a  bay  of  the  Gulf  of  Mexico,  to  which 
Lake  Pontchartrain  connects,  and  is  some  12  miles  from 
the  city  limits.  The  level  of  each  lake  is  the  same  ami 
both  are  subject  to  the  null'  tides  which  fluctuate  with 
the  winds,  through  a  range  of  nearly  5  ft.  It  was  de- 
sirable  to  avoid  the  pollution  of  Lake  Pontchartrain  as 
much  as  possible;  yel  the  number  of  lifts  needed  in  the 
Ion-  outfall  canal  to  Lake  Borgne  led  the  Advisory  En- 
gineers to  modify  their  original  intention  of  sending  the 
main  How  here.  They  provided  instead  a  limited  How- 
to  Lake  Borgne,  sufficient  lor  dry  weather  and  small- 
storm  discharge  and  for  the  initial  flow  and  linal  scour- 
canals  ami  drain-:  hul  the  greal  volume  from  all 
storms  of  magnitude  were  to  he  led  to  Lake  Pontchar- 
train. 

The  work  was  earned  oul  as  outlined  h\   the  Advisory 


Engineers  and  of  about  the  full  capacity.  The  total  pre- 
cipitation for  1912  was  7  I. (is  in. — greater  than  the  eigh- 
teen years'  records  of  the  Sewage  &  Water  Board,  ami 
50.6  higher   than   the  average  to   1!»12.      But  the  recent 


returning  cycle  of  rainfall  is  only  a  repetition  of  former 
experience  fully  appreciated  by  the  Advisory  Board  of 
Engineers.     The  records  show: 


61. S  in.  in  1895 

69.1  oi.  in  1900 
74.5  in.  in  1905 

64.2  in.  in  1907 
66.0  in.  in  1909 
62.7  in.  in  1911 
74.7  in.  in  1912 


The   higher   rainfalls,   however,   have  been   caused   by 
brief  storms  of  unusual   intensity.     In   1912,  there  were 
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sewn  storms  ranging  from  1.03  to  2.56  in.  in  one  hour, 
and  one  storm  giving  1.66  in.  in  two  hours  with  5.25  in. 
in  2  hr.  16  min.  Then'  was  one  storm  giving  1  in.  per 
hr.  for  nearly  six  hours,  with  a  total  of  6.55  in. 


Fig.  3.  Section  through  Addition  to  Station  N'o.  l 

The  canals  were  constructed  for  conditions  wisely  pre- 
dicted at  the  beginning  by  the  Advisory  Board  of  Engi- 
neers. The  report  of  these  Advisory  Engineers,  men- 
tioned before,  started  the  improvement  and  still,  IS 
years  later,  is  used  as  a  guide  without  necessity  fur 
adding,  deducting  or  apologizing  for  anything  contained 


plants  are  now  being  enlarged  to  fit  the  canal  capacity. 
luii  even  so  i1  has  not  been  attempted  to  prevent  water 
from  rising  above  the  curb  line  of  sidewalks  at  all  times. 
With  25, (»00  acres  subject  to  rainfall  that  may  average 
1  in.  pel'  hr.  I'or  six  or  eight  hours,  or  with  a  runoff  ap- 
proaching 25, ihki  cu.ft.  per  sec.  and  requiring  two  or  four 
iilts.  this  would  have  been  impractical.  With  the  added 
equipment  all  streets  will  be  in  about  the  condition  .seen 
in  most  other  cities,  having  natural  gravity,  drains  during 
such  downpours.  Probably  few  cities  have  to  provide 
for  such  a  rate  of  runoff  per  acre  as  in  the  thickly  set- 
tled parts  of  New  Oilcan-. 

The  pumping  equipment,  put  into  operation  in  1900 
with  the  improved  canal  system,  gave  a  second-foot  ca- 
pacity three  times  that  of  the  replaced  system  ami 
against  a  much  higher  lift;  it  therefore  provided  drain- 
age to  a  depth  that  gave  reservoir  capacity  in  the  new 
canals  and  chance  for  the  ground  to  dry  out.  As  it  was 
capable  of  taking  care  of  everything  but  exceptional 
storms,  the  sanitary  and  commercial  benefit  were  almost 
as  great  as  with  the  added  pumping  capacity.  This  was 
shown  in  the  drop  in  death  rate  of  over  5  in  1000  which 
came  when  the  system  went  into  service.  It  now  will  li  • 
a  question  of  relative  canal  and  pump  capacity  whether 
a  given  locality  will  have  water  above  the  curb  for 
a  little  while  once  in  a  few  months,  or  once  a  year,  once 
in  five  years,  or  once  in  ten  years.  It  is  a  local  question 
of  relative  value  whether  it  is  better  to  invest  money 
to  prevent  occasional  temporary  inconvenience  or  to  put 
it  into  other  improvements  of  continuous  public  benefit. 

The  main  system  with  its  50  miles  of  main  low-level 
drains,  15  miles  of  leveled  outfall  canals  and  seven  large 
pumping  stations  is  shown  in  Fig.  1.  The  city  is  T  to 
14  ft.  higher  along  the  river  front  and  slopes  gradually 
toward  Lake  Pontchartrain  until  it  reaches  gulf  level  a 
mile  or  more  back.  The  laud  continues  practically  level 
the   rest   of  the  way  to   the   lake  except   for   a   narrow 


Fio.    I.   Plan,    Elevation    and  Sections  of    12-Ft. 

Screw    Pumps   poe    Niw    Orli  ins    Drainagi 

Stations 


in   it.     In  tliis  way  it   Is  considered  a   remarkal 

lllcllt. 

The  pumping  capacity  Brsi  provided  was  restricted  by 
funds  then  available,  being  designed  to  lake  care  of 
ordinary  storms,  but  known  and  stated  to  be  below  that 
required  for  occasional  greal  downpours.     The  pumping 


130 


E  N  i ;  I  x  E  E  R  I  X  0     X  E  w  s 


Vol.  71,  No.  ;; 


ridge,  about  •">  ft.  high,  running  parallel  with  the  lake. 
Tlic  ridge,  however,  has  qo  influence  on  the  drainage 
system. 

The  city  is  divided  into  seven  districts  with  the 
drainage  canals  in  each  district  converging  upon  a 
ing  station.  Sections  4  and  •")  are  one,  though 
originally  laid  out  as  two  with  Station  1  near  the 
central  power  house  (Fig.  1).  Under  ordinary  con- 
ditions District  1  drains  to  Station  1,  which  raises  the 
water  level  in  the  main  canal  so  that  it  flows  along  to 
Station  2.  This  in  turn  takes  the  main  canal  waste  plus 
Lrainage  from  District  2  and  raises  it  so  it  may  flow 


Fig 


I  i \  1 1 


NOT£:MI  lag  bolts,  nails,  pipe  plugs  etc. 
are  galvanized.  All  joints  caulked 
with  oakum. 
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several  lines  of  work.  This  has  enabled  the  Board  10 
adopt  a  policy  of  having  its  engineers  work  out  their 
problems  in  detail,  preparing  specifications  lor  the  equip- 
uii'iit  required  for  each  portion  of  the  extension  in  such 
form  as  to  permit  bids  to  be  received  directly  from  man- 
ufacturers upon  definite  specifications.  Therefore,  the 
new  pumps  now  required  for  station  extensions  to  care 
for  increased  drainage  flow  have  been  worked  out  by  the 
Board's  organization.  Drawings  and  general  specifica- 
tions have  been  issued  for  eleven  units  of  novel  and  inter- 
esting design.  These  are  all  of  a  screw  or  propeller  type 
of  500  sec.-ft.  capacity  (322,000,000  gal.  per  day)  under 
heads  of  5  to  10  ft.  The  rotor  is  ap- 
proximately 12  ft.  in  diameter  and 
is  located  in  the  top  of  a  siphon  elbow 
with  one  guide  and  the  main  thrust, 
hearing  inside  the  main  flow  pipe. 

The  original  basis  for  these  pumps 
was  a  purely  theoretical  design  which 
was  subsequently  verified  by  a  scries 
of  tests  on  a  12-in.  screw  pump  built 
for  this  purpose,  and  further  verified 
by  the  construction  and  service  of  a 
30-in.  screw  pump  for  constant-duty 
drainage  service.  This  unit  is  now 
in  operation  at  drainage  station  No. 
].  It  handles  about  24  sec.-ft.  with 
a  7-ft.  lift,  showing  an  efficiency  of 
70%  or  over  through  a  range  of  5- 
to  8-ft.  lift. 

In  the  design  of  these  pumps  the 
problem  was  to  obtain  units  id'  very 
large  capacity  for  the  removal  of 
storm  watei's.  Since  the  pumps  are 
operated  by  synchronous  motors  tin; 
difficulties  "I'  starting  and  keeping 
them  in  continuous  service  increase 
rapidly  with  the  number  of  units. 
Submerged  pumps  operated  by  syn- 
chronous  motors  were  found  to  drop 
cut  of  step  frequently,  due  to  light- 
nine  on  the  transmission  line,  etc., 
and  too  much  pumping  time  was 
lost,  due  to  delay  in  bringing  the 
units  up  to  step  again,  it  being  neces- 
sary lo  slow  down  one  of  the  engines 
in  the  generating  station  and  then  to 
bring  it  gradually  up  to  speed,  driv- 
ing the  distant  synchronous  motors 
ami  pumps  until  they  could  be 
thrown    upon    the    genera]    operating 


along   the  mam  canal   to  Station   3.     Station     3  and  5 

milarly,  the  last  discharging  mi"  the  mail tf all 

which       i;  Biei    leading  to  Lai  e  Boi When 

101 at  Station  •'>.  then  Sta 

tion   !  ...  .  ,      ipacity  through 

the  Mi  to  Station  6,  which  gathei     the 

II-    own    I  1 1  - 1  r  Ml     «  lib    the    <     <  >  Bo 

Lai  i    Poni  ii.n 
train.  I  into  the  relief  i  anal 

imilai  I    io  Siai  ion  6 

.   ,\  Water  Board,  due 

I 

men  of  abilit;    in 


To  eliminate  these  troubles  of  starting  under  load,  the 
lasl  drainage  station,  which  was  buill  in  L902,  waa 
equipped  with  pumps  se1  above  their  work — in  effeel  at 
the  summit  of  a  siphon.  Will,  this  arrangemenl  the 
starting  was  a  much  simpler  matter.  They  are  started 
empty  from  the  general  operating  bus  and  then  primed. 
The)  are  more  accessible  for  maintenance  and  do  not  re- 
quire a  large  check  gate  to  prevent  backflow  in  case  of 
topping.  The  large  cheek  gales  of  existing  submerged 
pumps  here  have  been  the  cause  of  much  trouble  and  ex« 
pen  i   i a intenance. 

The  now  I".'  ft.  screw  pump  ,  therefore,  arc  to  be  se1 
above  the  highest   level  of  water  on  their  discharge  side 
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and  at  the  summit  of  a  siphon,  as  shown  in  Fig.  4.    The 

outk't  end  of  the  siphon  will  be  1  i '  L<  ft.  in  diameter  ex- 
tending down  to  a  Level  on  both  suction  and  discharge 
sides  that  will  be  constantly  submerged.  These  pumps 
will  be  designed  for  two  different  characters  of  service: 
(1)  Intermediate  lifts  between  low-level  canals,  and  (2) 
final  discharge  into  tidewater  outlet  canals.  In  the  first 
class  the  siphons  are  built  with  outlet  and  discharge  at 
the  same  level.  In  the  second  class  the  discharge  outlet 
is  i  onsiderably  higher  than  the  intake. 

The  pumps  are  primed  by  exhausting  the  air  from  the 
siphon  elbow.  The  specifications  call  for  motor-driven 
machines  (250  r.p.m.)  of  the  rotary  type  capable  of 
maintaining  a  vacuum  of  29  in.  with  a  30-in.  barometer 
and  a  temperature  of  <S|C  F.  Each  pump  will  be 
mounted  on  a  bed  plate  with  its  motor,  forming  a  unit. 
Each  motor  (three-phase,  25-cycle,  220-volt)  is  to  have  a 
speed  not  more  than  three  times  that  of  its  pump,  being 
connected  to  it  by  a  chain  drive  or  some  equivalent.  The 
suction  and  discharge  chambers  arc  of  such  contour  that 
tin'  bottoms  of  the  screw-pump  pipes  are  water  sealed  in 
priming.  Two  sizes  of  vacuum  pumps  are  to  be  used, 
one  of  a  capacity  for  250  cu.ft.  of  free  air  per  minute  and 
the  other  for  tOO  cu.ft. 

The  priming  arrangements  of  the  old  pumps  is  to  be 
(hanged.  Provision  is  being  made  to  free  the  pump  cases 
of  water  (the  pumps  have  submerged  runners  on  verti- 
cal shafts  direct  connected  to  synchronous  motors)  or  to 
relieve  the  motors  of  all  but  friction  load. 

Each  one  of  the  new  pump  motors  has  its  own  starting 
compensator,  limiting  the  current  to  1 J U  full-load  value. 
The  old  pump  motors,  under  new  arrangements,  are  to 
be  started  one  at  a  time  and  only  one  starting  compen- 
sator is  required  for  all  old  units  in  each  station. 

The  screw  pumps  are  de  igned  to  give  a  minimum  dis- 
charge of  500  cu.ft.  per  sci'.  at  lifts  of  J  and  It)  ft.  from 
basin  to  basin,  the  speed  being  55  and  83.3  r.p.m..  re- 
spectively. For  these  two  lifts,  three-phase  synchronous 
motors  will  be  used  of  600  hp.  in  one  case  and  1200  lip. 
in  the  other,  working  without  objectionable  overloads  at 
any  lift  from  u  to  8  and  to  13  ft.,  respectively.  These 
large  screw  pumps  are  to  be  distributed,  two  in  stations 
].  '.'.  ■"..  5  and  (i.  and  one  in  station  ;.  The  extension 
ami  foundations  of  stations  1  are  under  construction. 
Contracts  have  not  been  let  for  such  work  at  the  other 
pumping  plants.  In  Stations  1  and  3.  each,  there  will 
be  one  tOO-cu.ft.  vacuum  pump.  In  Stations  2,  5,  6  and 
\.   each,   there   will    be   one   400-CU.ft.    and    one    250-CU.ft. 

pump. 

Power  for  operating  the  new  (and  obi)  equipment  will 
come  from  a  Dew  generating  station  on  the  west  sub-  of 
the  city  on  the  water-purification  site.  Here  is  a  6000- 
k\\.  turbine  unit  taking  steam  from  excess  boiler  capacity 
in   the  water-works  station. 

The  combined  capacity  of  the  existing  pumps  of  the 
New  Orleans  drainage  system  i-  about  1-600  cu.ft.  per 
Bee,  (be  largest  units  having  a  capacity  of  300  sec. -ft. 
The  eleven  new  units  to  be  installed,  together  with  addi- 
tional constant-duty  units,  will  increase  the  total  pump- 
ing capacity  under  storm  conditions  to  some  11. '.'nil  see.- 
fl.  (7,240,000,000  gal.  per  day),  which  is  more  than  the 
annual  pumpage  of  the  water-works  station. 

The  design  of  screw  pump  is  specifically  the  work  of 
A.   I!.   Wood,   who  has  been  in  charge  of  the  maintenance 

and  operation  of  the  sewerage  and  water-works  pumping 


plants;  he  has  had  the  cooperation  of  Alfred  Raymond, 

similarly  in  charge  of  the  drainage  pumping  -tat  ions. 
The  whole  design  and  development  has  been  under  the 
supervision  of  Geo.  G.  Earl,  General  Superintendent 
(Chief  Engineer).  The  contract  lor  the  screw  pumps  has 
been  secured  by  the  Nbrdberg  Manufacturing  Co.,  of 
Milwaukee.  Wis.:  the  contracts  for  electrical  drive  and 
com  ,,,1  equipment,  vacuum  pumps,  etc.,  will  be  let  Jan. 
30,   L914. 
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A  short  Alpine  tunnel  in  which  notable  difficulties  were 
encountered  was  holed  through  on  Oct.  2,  1913,  and  will 
probably  be  completed  in  a  short  time.  The  tunnel  is 
on  a  new-  line  revision  or  cutoff  extending  from  Frasne, 
France,  to  Vallorbe,  Switzerland,  and  shortening  the 
French  main  mute  to  the  Simplon  tunnel.  The  map, 
Fig.  1.  p.  132,  gives  a  location  sketch  of  the  cutoff.* 
The  main  ridge  of  the  Jura  is  traversed  by  a  tunnel  under 
Mont  d'Or,  20,008  ft.  long  (3.8  miles). 

The  determining  reason  for  building  the  cutoff  was 
that  the  previously  existing  French  main  route  to  the 
Rhone  Valley  via  Lausanne  and  Martigny  was  throttled 
by  a  single-track  section  between  Pontarlier  and  Vallorbe. 
This  piece  of  line  had  the  further  serious  disadvantages 
of  2.5%  grade,  and  such  severe  snow  exposure  as  to  be 
liable  to  interruption  in  winter.  The  Frasne-Vallorbe 
cutoff  eliminates  all  these  difficulties,  saves  10  mi.  dis- 
tance, gives  a  double-track  line,  reduces  the  limiting 
grade  to  1.5%,  and  lowers  the  summit  of  the  crossing 
by  370  ft.  These  are  important  advantages  in  a  route 
which  must  compete  with  the  very  direct  and  modern 
route  from  Bern  south  through  the  new  Loetschberg 
Tunnel  to  the  Simplon. 

Construction  of  the  Mont  d'Or  tunnel  began  in  Novem- 
ber, 1910.  immediately  on  approval  of  the  location  by 
Switzerland  (France  having  approved  it  some  months 
before).  The  plan  of  the  line  is  due  to  Mr.  Sejourne, 
Chief  Engineer  of  Construction  of  the  Paris-Lyon-Med- 
iterranee  Co.  The  cutoff  was  divided  into  seven  construc- 
tion sections.  The  tunnel  contract  went  to  a  syndicate 
composed  of  Fougerolle  Bros.,  the  Establissements  Dayde, 
A.  Palaz,  and  the  Soeiete  des  Grands  Travaux  de  Mar- 
seille. 

As  indicated  in  the  profile,  Fig.  2.  the  tunnel  is  on 
continuous  downgrade  from  the  French  to  the  Swiss  end. 
the  summit  of  the  cutoff  lying  but  a  short  distance  wesl 
of  the  French  portal.  On  this  account  it  was  planned  to 
make  most  of  the  advance  from  the  Swiss  end.  The  ideol- 
ogy of  tin'  mountain  chain  is  somewhat  uncertain,  and 
what  predictions  were  obtained  as  to  the  amount  of  water 

to  1 ncountered   proved   entirely   wrong.     The   heavy 

flows  were  struck  near  the  French  side,  but  in  the  Swiss 
heading. 

Careful  studies  of  the  Mont  d'Or  geology  indicated 
that  the  tunnel  would  penetrate  limestone  interspersed 
with  some  marl  layers,  and  that  moderate  waterflows  were 
to  be  expected  at  two  points  of  the  tunnel,  with  a  maxi- 
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mum  of  about  1000  en. ft.  per  minute,  which  quantity 
would  not  seriously  hinder  the  work.  Events  proved  that 
these  predictions  were  enough  in  error  to  make  all  the 
difference  between  easy  tunneling  and  very  difficult  tun- 
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Fig.  I.  Map  wn  Profile  of  Frasne-Vallorbe  Cutoff, 
[mphovement  of  tin:  French  Simplon  Route 

1.5%, 

aeling.    The  marl  occurred  in  a  very  heavy  bed,  and  one 
"i   the   limestone  strata   contained   waterbearing  fissures 
and  faults  yielding  lip  to  30,000  cu.ft.  of  water  per  min- 
ute. 
The  Swiss  heading  was  begun  Nov.  II,  1910,  and  the 
i  heading  aboui  8  months  later.     By  December  '.':'>, 
)912,  the  Swise  heading  had  advanced    L4,320  ft.     Tins 
■  ■ni.-  mi  average  of  566  I'l.  per  month  during  a  total 
period  of  25  months,  a  very  high  rate  of  tunneling.*  The 
method  of  >  tcavation  used  in  the  Swiss  end  is  shown  by 
■  :  ions  in   Fig.  3.     A  bottom  head- 
1Q    q.ft.  was  driven,  and  a  shorl  distance  back  of 
the   face   was  enlarged   to   90   Bq.ft.   and   timbered   with 
Then  upraises  were  cul  from  the  roof  and 
a  top  heading  dri  ei    neai  the  crown,  enlarged  to  the  size 
of  Ihe  full  arch,  and  the  masonry  lining  pul   in  al  once 

•The     ofttu  .     ..in,    ,,        ■     l,  Umi    I  om     i  n<3    mai  I,   ma  I  i 

i,   ho    ■     ei 


on  steel  centering.  The  view  Fig.  t  shows  some  of  these 
stages.  Removal  of  the  remaining  rock  on  the  floor  of 
the  upper  part  of  the  tunnel  permitted  the  timbering  of 
the  bottom  heading  to  be  removed,  and  then  followed  ex- 
cavation of  the  side  benches  and  placing  of  the  side-wall 
masonry  in  sections.  The  final  step  was  construction  of 
the  invert  and  the  drainage  gutter. 

Drilling  in  the  main  heading  was  done  both  by  com- 
l>ivsscd-air  rock  drills  and  by  compressed-air  hammer 
drills,  both  of  Meyer  type.  Where  using  rock  drills,  four 
were  employed,  mounted  on  a  tunnel  bar.  The  air  was 
supplied  at  about  90-lb.  pressure.  Drilling  was  carried 
on  in  three  8-hr.  shifts,  each  shift,  however,  usually  mak- 
ing two  rounds.  There  were  12  to  15  holes  per  round, 
average  depth  5  ft.  The  explosive,  93%  gelatin  dyna- 
mite, was  used  in  charges  of  4  to  61/j  lb.  per  hole.  The 
advance  per  round  was  about  3  ft.  on  the  average,  but 
sometimes  as  much  as  4  to  5  ft.  was  made. 

The  top  heading  and  enlargement  work  was  done  by 
Meyer  hammer-drills  exclusively. 

First  Water-Flow — On  Dec.  23,  1912,  a  strong  out- 
break of  water  near  the  face  of  the  heading  interrupted 
the  work.  A  few  days  before,  the  heading  had  crossed 
a  narrow  fault-seam  filled  with  yellow  clay,  and  on  the 
day  noted  the  clay  filling  of  this  seam  blew  out,  discharg- 
ing a  flow  of  something  over  6000  cu.ft.  per  min.  Fig. 
5  gives  a  picture  of  the  conditions  at  the  leak. 

On  the  same  day,  one  of  three  springs  on  the  mountain 
above  (but  three  miles  distant  from)  the  tunnel,  which 
springs  are  the  sources  of  the  Bief  Rouge  branch  of  the 
Doubs  River,  ran  dry,  and  two  days  later  the  other  two 
also  ran  dry,  cutting  off  practically  the  whole  flow  of  the 
Bief  Rouge,  seriously  inconveniencing  various  riparian 
water-users. 

Two  days  after  the  break-in,  the  flow  fell  to  less  than 
2000  cu.ft.  per  min.,  but  then  the  effect  of  heavy  raiu  and 


.  Longitudinal  Section  op  Mont  d'Or  Tunnel, 
Frasne-Vallorbe  Cutoff 

melting  snow  on  the  mountain  increased  the  How  to 
aboui  10,000  cu.ft.  per  min.  mi  Dee.  28  and  29.  Al'ler 
Jan.  10,  1913,  the  How  was  below  1000  cu.ft.  per  min.,  a 
quantity  easily  deal!  with.  Before  this  reduction,  how- 
ever, the  water  flowing  ou1  of  the  mouth  of  the  tunnel 
and  filling  the  whole  width  of  the  tunnel   produced  an 


■ 


HEADING  AUK 
TOP  DRIFT 


ARCH  EXCAVATION 


ARCH  MASONRY  BREAKING  DOWN  ROOF        SIDEWALL   EXCAVATION  COMPLETED  TUNNEL 

"i    Mo-  i   d'Oh  Ti  n  m  i.    Showing  Stages  of  Construction 


January  15,  1914 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S 


133 


enormous  washout  of  the  approach   fill  at  the  mouth  of 
the  tunnel,  carrying  away  a  building  ami  tearing  out  two 

roadways   (see  Fig.  6). 

About  this  time,  the  advance  from  the  French  portal. 
which  was  being  made  by  top  heading  and  immediate 
construction  of  the  arch,  was  stopped  (probably  on  ac- 
count of  fear  of  encountering  similar  water-flows  at  this 
mil.  with  very  much  greater  trouble  resulting,  because  of 
the  difficulty  of  handling  the  water  by  pumping  up  the 
grade  to  the  portal).  Subsequently,  heading  advance  at 
this  end  was  pushed  forward  about  150  ft.,  making  the 
total  French  heading  length  3200  ft.  At  this  point  a  well 
was  sunk  to  the  line  of  the  invert,  as  a  means  of  making 
junction  with  the  Swiss  heading. 

Controlling  the  Watek — The  Swiss  heading  in  the 
early  days  of  January,  1913,  presented  the  urgent  prob- 
lem of  controlling  the  water-flow,  largely  because  of  the 
soft  marl,  whose  disintegration  by  the  stream  running 
down  the  unfinished  floor  of  the  tunnel  threatened  grave 
results. 

To  stop  the  water-flow,  a  bulkhead  23  ft.  thick  was 
built  up  some  distance  hack  of  the  face,  with  two  drain- 
pipes built  in  to  discharge  the  water.  "When  the  hulk- 
head  was  finished,  gates  in  the  pipes  were  closed,  dam- 
ming back  the  inflow.  Within  six  days  thereafter,  all 
three  of  the  springs  of  the  Bief  Rouge  had  begun  flowing 
again,  demonstrating  a  direct  connection  between  these 
springs  and  the  water-flow  in  the  tunnel.  Back  of  the 
bulkhead  the  full-section  excavation  and  lining  work  of 
the  tunnel,  including  invert  and  gutter,  were  carried  to 
completion  as  far  as  the  bulkhead.  At  the  mouth  of  the 
tunnel  a  32-in.  steel  discharge  flume  was  put  in,  capable 
of  carrying  some  15,000  cu.ft.  per  min.  After  complet- 
ing these  arrangements,  the  gates  in  the  bulkhead  pipes 
could  be  opened,  the  water  drained  oil.  the  bulkhead  de- 
molished, and  heading  advance  continued  (Feb.  "21. 
1913). 

March  and  April  brought  further  trouble.  In  the  lat- 
ier  end  of  March,  continuous  rain  and  melting  snow  in- 
creased the  inflow  into  the  tunnel,  which  in  general  had 
not  exceeded  about  850  cu.ft.  per  min.  Since  a  flow  of 
2500  cu.ft.  sufficed  to  interrupt  the  operation  of  the  tun- 
ic] ears,  and  with  over  3500  ft.  the  tunnel  could  not  be 
entered,  work  was  often  interrupted  during  March  and  in 
the  first  part  of  April. 


Second  Wateb-Flow — On  Apr.  IT,  1013,  the  heading 
being  about  400  ft.  beyond  the  first  leak,  the  drill  steel 
which  was  working  in  one  of  the  bottom  holes  of  the 
heading  was  thrown  violently  out,  and  followed  by  a  jet 
of  water  spurting  some  65  ft.  hack  into  the  tunnel.  This 
new  leak  was  estimated  at  500  cu.ft.  per  min.  at  first,  but 
because   the   weather    was    very    wet    the   flow    increased 


Fig.  4.   View  of  Headings,  Timbebing   and  Lining, 
Mont  d'Ob  Tunnel 

enormously   during  the   night   and   by   morning   reached 

'in, i  cu.ft.  per  nun.     It  was  two  days  before  the  tunnel 

could  be  entered,  and  it  was  then  found  that  the  first 
leak  had  decreased  to  insignificance.  At  the  same  time 
it  was  learned  that  the  three  river  springs  on  the  moun- 
tain had  again  run  dry.  This  meant  that  the  second  leak 
communicated  with  the  springs  like  the  first,  but  tapped 
the  communication  channel  nearer  the  source. 
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Fig.  5.  Beats   Inflow  op  \\  itbb,  Swh 
inc..  Dec.  -.'I.  L912 


Head-  Pig.   6.    Washout    it   Swiss    Portal,    Dec.   89,    1912. 
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Drier  weather  .soon  reduced  the  inflow  at  the  second 
leak  enough  that  advance  could  be  resumed  by  tempor- 
arily diverting  the  line  of  the  tunnel  around  the  point  of 
leak.  Thereafter  it  was  possible  to  progress  forward  reg- 
ularly; junction  with  the  well  at  the  forward  end  of  the 
French  drift  was  mad Oct.  2,  1913,  as  already  men- 
tioned. 

The  operations  of  final  completion  of  the  tunnel  have 
i  been  reported. 

Fs*8iSiae=Vgi31IL©ip!be    Cvs&offif 
Fira.ir&<ee 

In  the  construction  of  the  Frasne-Vallorbe  Cutoff, 
Fiance  which  includes  the  recently  completed  Mont  d'Or 
tunnel,  the  marshy  valley  of  the  River  Doubs  had  to  be 
■!  a  short  distance  west  of  the  tunnel.  The  cross- 
ing proved  to  be  a  difficult  construction  problem.  The 
nature  of  the  marsh  soil  may  be  judged  from  the  view 
Fig.  ■.'.  herewith,  showing  how  the  ground  was  upheaved 
on  each  side  of  the  railway  embankment  on  the  marsh. 

The  location  of  this  marsh  crossing  may  be  seen  by 
referring  to  the  map  accompanying  our  article  on  the 
Mont  d'Or  tunnel  |  Fig.  I,  p.  132).  The  point  in  ques- 
tion i-  jn-i  between  two  lakes  lying  in  the  course  of  the 
Doubs  or  its  tributaries;  probably  the  lakes  were  once 
continuous,  and  the  land  now  separating  them  is  lake 
deposit.  Only  the  westerly  half  of  the  valley  is  of 
marshy  character,  as  indicated  in  the  section  Fig.  1, 
herewith.      Soundings  and   a  test  well   showed  the  depth 
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;    material   to   be   I 'e   than   200   ft.,  the   upper  half 

of  this  being  sticky  black  mud. 

i  |  ion  tvas  only  L200  ft.  wide,  but  within 

this  width   the  rivi  i    bad   to  be  bridged.     The  construc- 

■  !,|  maintenance   >  and  its  abutments  were 

hardly  feasible  undet  the  circumstances.     Ii  was  decided 

around  the  difficulty  by  diverting  the  river  around 

of  the  marsh,  « here  a  rod..-,  elei  ation 
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Fig.  2.  Upheaval  of  Marsh  by  Weight  of  Railway 
Embankment 

ft.  high.  There  was  danger  that  continuing  the  fill  would 
extend  the  swell  wave  to  the  old  river  bed,  blocking  the 
river  and  flooding  the  marsh  before  the  diversion  channel 
was  finished.  It  was  therefore  decided  to  stop  work  on 
the  fill  and  put  through  the  diversion  by  mining  or  tun- 
neling. 

Fig.  2  illustrates  the  diversion  tunnel  in  cross-section. 
The  opening  was  100  ft.  wide  and  6  ft.  high,  the  roof 
being  supported  by  several  masonry  walls  and  a  large 
number  of  timber  posts.  On  Apr.  16,  1013,  the  weight 
of  the  rock  sheared  off  the  rock  at  the  thinnest  part  of 
i  he  roof,  a!  the  foot  of  the  easterly  talus  slope,  crushing 
down  some  of  the  supports  (Fig.  2).  The  remaining  sup- 
ports field,  however,  and  work  on  the  diversion  progressed 
to  completion  May  7,  1913,  on  which  date  the  end  bulk- 
heads of  the  tunnel  were  torn  out  and  the  river  finally 
passed  through  the  diversion.  Thereafter,  the  old  bed 
was  filled  and  the  railway  embankment  continued  across 
the  valley. 

The  above  data  are  from  an  article  on  the  entire  cutoff, 
by  Maurice  Honore,  in  "Le  Ci'-nie  Civil"  of  Oct.  18,  1913. 
lie  slates  also  tiiat  the  einhaiiknient  is  expected  to  give 
trouble  for  some  time,  requiring  continuous  addition  of 
material  until  the  flow  of  material  from  under  the  em- 
bankment has  brought  about  a  condition  of  equilibrium 
in  the  marshy  soil. 


1 1  mmm 
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Cross-Section  of  Diversion  Tunnel  under  Cliff 

Fig.  3;  Diversion  Drift  for  Doubs  Rives 
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Compulsory  electrification  of  the  railway  terminal 
lines  ,ii  Boston  has  been  one  of  the  most  prominent  sub- 
jects before  each  session  of  the  Massachusetts  legislature 
for  several  years.  This  year  for  the  first  time  it  is  safe 
to  say  that  nothing  will  be  heard  of  the  matter.  That 
the  Boston  &  Maine  and  Boston  &  Albany  systems  have 
no  money  with  which  to  finance  any  electrification  proj- 
ect is  evident  this  year  not  only  to  the  railway  officers 
but  to  the  public.  Practically  the  same  thing  may  be  said 
of  the  New  York,  New  Haven  &  Hartford  Co.,  which 
in  previous  years  has  been  lavish  in  promises  as  to  what 
it  would  do  in  the  future  in  the  way  of  electrification. 

It  would  be  of  great  interest  to  know  just  how  much 
money  the  New  Haven  company  has  expended,  first  and 
last,  upon  its  electrical  equipment,  including  not  only 
the  first  cost  of  construction  but  the  heavy  operating 
cost  during  the  time  when  the  system  was  being  worked 
out  to  an  operating  success.  The  general  purport  of 
such  semi-official  statements  as  have  appeared  has  been 
that  the  investment  in  electrification  has  been  an  entire 
loss  from  a  financial  point  of  view,  since  it  has  resulted  in 
no  reduction  in  operating  expenses. 

It  is  true,  of  course,  that  a  certain  part  of  this  elec- 
trification work  in  connection  with  the  Grand  Central 
terminal  in  New  York  City  was  made  compulsory  upon 
the  company  by  law.  The  work  has  been  carried  out, 
however,  on  a  far  more  extensive  scale  than  the  law  re- 
quired and  has  been  held  up  to  the  engineering  world  as 
an  example  of  enterprise  and  progressiveness  in  the 
railway  industry.  In  view  of  other  developments  in 
connection  with  the  New  Haven  financing,  however, 
many  will  be  skeptical  enough  to  doubt  whether  this 
enormous  expenditure  on  electrification  was  influenced 
solely  by  desire  to  benefit  the  company.  It  would  per- 
haps be  a  fair  summary  of  the  New  Haven's  experience 
in  railway  electrification  to  say  that  while  such  work  may 
lie  magnificent  finance,  it  has  proved  very  poor  business 
policy. 


!nia§»  aim 

The  wreck  of  the  oil-tank  steamer  '•Oklahoma,"  soon 
after  leaving  the  port  of  New  York,  last  week,  is  of 
especial  inleivsi  to  engineers  because  of  the  fact  that  the 
wreck  occurred  through  an  actual  breaking  in  two  of  the 
hull  of  the  vessel  from  wave  action.  The  "Oklahoma" 
was  a  comparatively  Dew  vessel,  having  been  buill  in  1908 
a1  the  shipyards  of  the  Maryland  Steel  Co..  .-if  Sparrows 
Point.  She  had  jusi  lefl  Hie  port  of  New  York  ami  was 
outward  bound  in  ballast  for  Por1  Arthur,  Tex.,  to  lake 
on  cargo.  About  50  mi.  oil'  Sandy  Hook,  in  a  very 
heavy  sea,  the  bull  broke  in  two  amidships.  The  engine 
|' m  the  after  pari  il led.  and  the  engineers  escaped 


so  hurriedly  that  they  had  no  time  to  close  the  throttle, 
so  the  engine  continue']  to  run  until  the  after-part  of  the 
vessel  sunk,  some  30  min.  after  the  break  in  two  oc- 
curred. It  would  appear  from  this  that  the  bulkheads 
in  the  after-part  must  have  held  long  enough  to  consid- 
erably delay  the  entrance  of  water  to  the  hold. 

The  forward  part  of  the  vessel  continued  to  float  for 
a  much  longer  time,  and  eight  men  who  were  in  the 
forecastle  when  the  break  occurred  w^re  finally  rescued. 
The  forward  part  capsized  later  and  was  found  by  the 
revenue  cutter  "Seneca"  floating  bottom  upwards,  and 
was  sunk  as  a  menace  to  navigation. 

Such  break-in-twos  of  the  hulls  of  vessels,  while  they 
have  occurred  before,  have  been  rare  enough  so  that  the 
•'Oklahoma"  disastei  is  of  especial  interest  to  vessel  de- 
signers. According  to  the  story  told  by  one  of  the  sur- 
viving members  of  the  rrrw,  reported  by  a  daily  paper, 
the  break-in-two  occurred  '"when  the  vessel  was  picked 
up  at  either  end  by  giant  waves.  While  she  hung  thus 
suspended,  a  third  great  comber  washed  high  over  her 
side,  and  settled  with  a  deafening  crash  on  her  deck." 

What  most  probably  happened  was  that  the  break-in- 
two  occurred  when  the  vessel  amidships  was  raised  high 
on  the  top  of  a  wave,  while  the  stern  and  bow  were  in  the 
trough  on  either  side.  This  would  place  the  vessel's  bot- 
tom in  compression,  and  the  top  deck  and  sides  of  the 
hull  in  tension.  A  ship's  hull  is  weakest  to  resiM  a 
bending  stress  under  these  conditions  since  its  bottom 
plating  is  heavier  than  its  deck  plating  and  the  latter 
is  (id  away  for  hatch  openings.  The  stresses  were  a  max- 
imum, also,  because  the  vessel  was  not  loaded.  Under 
these  conditions,  the  principal  weight  in  the  hull  is  that 
of  the  engines  and  boilers  in  the  after-end,  and  the  bal- 
last in  the  tanks  at  the  bow  to  keep  the  vessel  on  an 
even  keel.  With  the  load  thus  concentrated  at  the  two 
ends  of  the  hull  and  the  central  portion  empty,  the  bend- 
ing of  the  hull,  produced  by  a  wave  lifting  the  vessel 
amidships  would  be  a  maximum. 

Similar  cases  of  hull  failures  on  the  Great  Lakes,  a 
dozen  years  or  more  ago.  resulted  in  an  increase  in  the 
required  thickness  of  the  hulls  of  lake  vessels.  The  wreck 
of  the  "Oklahoma"  will  probably  have  a  distinct  in- 
fluence on  the  design  of  ocean  tank  vessels. 


The  heavy  damage  suffered  by  seashore  property  on  the 
New  Jersey  and  Lone  [sland  coasts  during  the  recenl 
severe  oortheasl  storms  may  well  call  attention  to  the 
almost  total  negled  in  this  country  of  the  art  of  coast 
protection.  This  branch  of  engineering  work  has  lien 
developed  to  a  high  degree  in  England  and  Holland  par- 
ticularly, and  much  work  has  also  been  done  on  the 
coasl  of  France      In  the  CTnited  States,  however,  so  far 

as  we  are  aware,  there  are  only  a  few  isolated  examples 
of  ,1,1-1  prolct  ion  work  in  which  the  services  of  engi- 
neers have  hern  enlisted. 
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Along  the  New  Jersey  coast,  almost  the  sole  protection 
in  use  is  the  so  called  bulkhead,  built  along  the  beach, 
usually  at  a  location  well  above  high  water,  and  intended 
rather  to  protect  the  area  behind  it  from  exceptionally 
high  tides  or  from  wave  action  in  extraordinary 
storms  than  to  make  permanent  the  beach  itself. 
If,  however,  the  ocean  currents  are  actually  eroding  the 
beach  at  a  given  point,  it  is  only  a  question  of  time  when 
the  bulkhead  will  be  undermined  or  exposed  to  a  wave 
ait  ion  in  heavy  storms  that  it  cannot  long  withstand. 

Successful  work  in  shore  protection  in  Europe  has 
mostly  been  accomplished  by  the  use  of  so  called 
"groynes,"  which  are  low  barriers  running  down  the 
slope  of  the  beach  at  intervals,  and  intended  to  stop  the 
erosive  action  of  the  current  along  the  shore,  rather  than 
to  hinder  the  back-and-i'orth  movement  of  the  surf.  These 
are  often  supplemented  by  a  protection  of  reinforced  con- 
crete or  other  materials  on  the  slope  of  the  beach  itself. 

It  will  hardly  do  to  blame  American  engineers  for 
not  having  developed  this  branch  of  engineering  work, 
since  there  has  been  little  inducement  to  undertake  such 
work  in  this  country.  The  Federal  Government  eon- 
tines  its  work  on  the  coast  to  structures  which  may  aid 
navigation  or  which  have  to  do  with  fortifications  for 
national  defense.  The  United  States  engineers  under- 
take  coast-protection  work  only  in  cases  where  beach 
on  may  interfere  with  plans  for  fortifications  or  with 
na\  igable    channel.-. 

The  State  governments,  so  far  as  we  recall,  have  paid 
no  attention  to  the  matter  of  coast  protection,  holding, 
doubtless,  that  it  was  a  matter  for  the  private  property 
owners  concerned.  These  property  owners  have  gener- 
ally held  that  ownership  of  seashore  property  was  more  or 
less  of  a  gamble  anyway,  and  there  have  been  lew  in- 
stances of  any  concerted  action  among  them  to  take 
measures  looking  to  the  protection  of  any  long  stretch 
of   coasl    on    scientific   principles. 

The  enormous  value  now  attaching  to  seacoasi   prop- 
ear  the  large  cities  of  the  Fast,  however,  ought  to 
about   a  better  recognition  of  the  wisdom  of  safe- 
guarding   tin-  againsl   possible  entire  loss.     It  is  doubt- 
rue  thai   the  attack  of  the  sea  on   the  Atlantic  Coast 
beaches  is  than  on  the  exposed  coasi  of  Eng 

lain!.  The  work  id'  the  recenl  storms,  however,  is  an 
effective  reminder  thai  all  along  our  sandy  coasts  there 
is  always  a  chance  of  large  and  sudden  changes  occurring, 
tie-  i, each  being  heavily  eroded  at  one  point  and  extended 
at  another.  The  cos!  of  adequate  foreshore  protection 
in  front  of  such  valuable  property  a-  thai  at  Atlantic 
City  i  -  -  \t.  or  twenty  other  summer  resorts  on  the 
Eastern  coast,  would  lie  only  a  very  trifling  percentage  of 
the  value  of  the  properties  which  would  be  protected, 
v; 

Speed-R.eduction  Signals  on 
Railways 

Me  points  at    which    speed    must 

ei   b;    ill  1 1. mi    oi   ii',  certain   fa  I  i  rains. 
\t    ..;  e  point    the    peed  redui  i ion  ie  a  perman- 

ent condil  i  curvi     in  open  t rack  or  at  junc- 

uid  connei  tion  .     At  otheT  point    I  hi     peed  reduc- 
tion mdition,  at    where  ballasting,  rail 
i  ion   work  oi    othei    improi  emenl 
ioi     may  h 
[i  i  i      the  bulletin 


boards  at  the  engine  terminal  and  printed  on  the  time- 
tables, but  it  is  not  easy  for  a  man  to  keep  all  these  points 
clear  in  his  memory,  together  with  all  the  various  other 
orders  and  instructions. 

The  places  requiring  temporary  reduction  of  speed  are 
marked  usually  by  flags  set  out  by  the  working  gangs. 
These  arc  not  very  conspicuous  as  a  rule,  and  are  set  too 
low  to  readily  attract  the  enginemen's  attention.  The 
marking  of  places  requiring  permanent  reduction  of 
speed  is  less  general,  and  the  enginemen  are  assumed  to 
be  familiar  with  such  points  on  their  regular  runs.  Even 
where  some  form  of  signal  is  used  this  is  usually  a  day- 
light signal  only,  consisting  of  a  "slow"  sign  or  a  fixed 
semaphore.  The  men  running  fast  night  trains  must  de- 
pend upon  an  intuitive  knowledge  of  the  road  as  their 
guidance  in  regulating  the  speed.  The  block  signals 
alone  do  not  furnish  warning,  for  such  cases,  except  per- 
haps for  turnouts,  and  then  only  to  men  who  are  thor- 
oughly familiar  with  their  runs  and  are  careful  in  hand- 
ling their  trains. 

Several  very  serious  accidents  due  to  excessive  speed  on 
curves  have  occurred  on  American  and  English  railways 
within  recent  years,  and  in  some  of  these  the  lack  of  spe- 
cial speed-reduction  signals  or  signs  appears  to  have 
been  an  important  contributory  factor.  One  such  case 
was  the  wreck  of  the  steamship  express  train  on  the  Lon- 
don &  Southwestern  Ey.,  in  1906,  when  a  number  of 
American  passengers  were  killed.  This  was  discussed  at 
some  length  in  our  issues  of  Aug.  !•  and  Dec.  6,  1906, 
and  it  is  a  sample  of  several  similar  accidents.  In  this 
case  the  curve  was  on  the  open  main  line,  and  there  was 
a  standing  order  requiring  speed  to  be  reduced  to  30 
m.p.h.  In  other  cases  the  curve  was  at  a  junction  or 
track  connection,  which  was  the  condition  in  connection 
with  the  two  serious  accidents  on  the  New  York,  Xew 
Haven  &  Hartford  If. I!.,  when  fast  trains  were  derailed 
while  running  through  main-track  crossover  connections. 

In  an  accident  on  the  London  &  Northwestern  Uy., 
England,  in  September,  1912,  a  fast  train  was  put  in 
charge  of  a  man  who  bad  made  but  a  few  runs  over  the 
division,  while  his  last  run  over  it  had  been  nearly  a 
year  previous.    At  Ditton  the  train  was  to  lie  transferred 

fl'olll  the  high-speed  to  the  low-speed  line,  and  there  was 
a  speed  limit  of  1  ">  m.p.h.  lor  passing  this  connection. 
The  signals  were  set  for  the  slow  line  but  as  the  engine- 
man  was  not  familiar  with  the  line  or  the  signals  he  prob- 
ably noted  only  that  he  had  a  clear  signal  and  saw  noth- 
ing  to    indicate    that    be    -hoilld    reduce    speed. 

The  train,  which  was  running  at  about  50  to  60  m.p.h., 
left  the  track  on  the  curve  and  there  was  a  bad  wreck. 
The  investigation  showed  that  while  men  were  supposed 
to  be  examined  as  to  their  knowledge  of  the  road  this 
rule  had  come  to  be  practically  disregarded.  Men  going 
on  duly  (outside  of  their  regular  runs)  were  simply 
asked  if  they  knew  the  road  and  it  was  hardly  to  be  e\ 
pected    thai     they    would    admit     ignorance,    especially    in 

such  an  informal  and  casual  inquiry  by  a  roundhouse 
foreman. 

As  to  the  signals  in   Ibis  ease,  the  home  and  distant   sig 

Qall     Ioi    the     low   s| d    line   were  originally   at    the  same 

elevation  as  those  for  the  high-speed  line,  but  after  the 
Occident    the    former    were    lowered.      The   go\erninenl    in- 

pector,  however,  advised  eliminating  the  distant  signal 

for    the    slow     | il,    and    using    but    one    distant     signal, 

which    could    !»'    lowered    only    when    the    high  speed    line 
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tras  clear.  Thus  trains  for  the  slow-speed  connection 
would  always  have  the  distant  signal  set  to  check  them. 
A  special  speed-limit  signal  for  such  casea  was  suggested 
lliv  the  inspector,  as  follows: 

If  the  railway  company  prefers  to  retain  the  distant  sig- 
Inal  for  the  junction  from  main  track  to  slow  track,  there 
should  be  a  board  fixed  below  every  such  distant  signal  with 
|a  number  indicating  the  speed  limit,  and  the  figures  should 
be  uncovered  by  the  lowering  of  that  signal.  Normally  the 
b.  ard  would  be  blank,  and  the  figures  would  be  visible  only 
when  it  was  intended  to  turn  the  train  from  the  main  onto 
the  slow  line,  and  the  distant  signal  for  the  latter  line  was 
lowered. 

The  board  should  be  illuminated  at  night,  either  by  mak- 
ing the  figures  transparent  and  having  a  light  behind  them, 
or  in  some  other  way.  A  board  of  this  description  would 
act  as  a  reminder  to  the  driver  that  when  he  had  to  be  turned 
from  the  main  to  the  slow  line  his  speed  should  be  reduced  to 
15  m.p.h.  It  would  be  similar  to  the  boards  now  in  frequent 
use  at  the  entrance  to  terminal  stations  to  indicate  to  the 
drivers  the  platforms   to   which  they  are  to  run. 

There  seems  to  be  something  illogical  in  lowering  a  dis- 
tant signal,  thereby  telling  a  driver  he  may  proceed  without 
a  check,  at  places  where  it  is  absolutely  necessary  for  him  to 
reduce  the  speed  of  his  train  to,  say,  15  m.p.h.  The  sole 
object  of  signals  is  to  convey  information  and  instructions 
to  enginemen,  and  if  by  some  simple  means  it  is  possible  to 
increase  the  amount  of  information  so  conveyed  it  would  be 
an   advantage. 

At  places  on  a  railway,  such  as  curves,  where  every  train 
without  exception  has  to  reduce  speed,  the  use  of  permanent 
speed  boards,  which  are  employed  by  most  railways,  but 
not  by  the  London  &  Northwestern  Ry..  meets  the  case.  There 
are  37  pages  (closely  printed)  in  the  speed  book,  and  the 
limitations,  which  are  about  1000  in  number,  vary  from  60  to 
5  m.p.h.  What  proportion  of  such  a  list  can  a  driver  be 
reasonably  expected  to  carry  in  his  head?  In  my  opinion, 
drivers  are  entitled  to  every  assistance  in  this  respect,  and 
speed  boards,  which  should  be  illuminated  at  night,  afford  a 
ready   means   of  helping   their   memories. 

But  at  a  faeinr  junction,  such  as  the  one  under  consider- 
ation, a  permanent  speed  board  cannot  be  employed,  as  the 
authorized  rate  of  speed  varies  according  to  the  route  which 
the    train    has    to    take    when    it    reaches    the    junction. 

A  speed  signal  and  indicator  designed  for  an  English 
railway  has  a  lantern  with  a  24-in.  dial  of  opal  glass, 
on  which  the  speed  limit  is  painted  in  hlack  figures.  This 
is  illuminated  at  night  by  a  long-burning  oil  lamp,  which 
will  burn  for  a  week  without  attention.  The  signal  is 
mounted  on  a  10-ft.  post  and  serves  for  both  day  and 
night  indication.  Various  signals  of  this  class  have  been 
devised  in  this  country,  but  they  are  used  only  to  a  very 
limited  extent.  In  one  case  there  was  a  target  Inning 
the  lower  half  green  and  the  upper  part  yellow,  with 
two  bull's-eyes  for  lamps  on  the  center  line,  showing  the 
two  colors.  Another  had  an  illuminated  "S"  on  the 
target.     Neither  of  these  showed  the  speed  limit  required. 

On  the  Pennsylvania  R.R.  system  all  main-line  curves 
on  which  a  speed  limit  of  4.">  m.p.h.  is  set,  are  marked 
by  fixed  semaphore  signals  at  each  end,  so  as  to  indi- 
cate to  the  enginemen  when  to  reduce  and  when  to  re- 
sume speed.  The  semaphore  blade  is  3  ft.  (>  in.  long, 
carried  by  a  .'i-in.  pipe  post  set  in  concrete  and  rising 
1(1  ft.  G  in.  above  rail  level.  The  signal  at  the  entering 
end  of  the  curve  has  the  blade  inclined  45°  downward, 
while  that  at  the  leaving  end  of  the  curve  has  the  blade 
vertical.  There  are  no  lamps,  however,  so  that  at  night 
there  is  no  indication.  This  is  a  decidedly  weak  feature  of 
most  slow  signs,  but  where  there  are  many  such  curves 
the  difficulty  and  cos!  of  maintaining  so  many  lamps  is 
one  objection  to  a  more  effective  system  of  caution  sig- 
naling of  this  kind.  On  the  other  band,  such  a  condition 
would  suggesl  the  advisability  id'  a  permanent  improve- 
ment in  the  way  of  curve  reduction. 

There  is  evidently  a  field  for  the  introduction  of  aux- 
iliary signals  of  the  character  rec mended  by  the  Eng- 


lish engineer  quoted  above,  both  for  permanent  and  tem- 
porary conditions  of  speed  reduction.  In  another  eol- 
umn  we  give  the  views  of  a  German  engineer  as  to  these 
slow-speed  points  on  train  lines. 

TIhe  FluasiKacIsil  Tspo^nlblles  ©if  Stts^e 
Htrff'iif|sv{ti<n>ffii  WoirM  iim  AuasforsiM©. 

In  our  issue  of  June  12,  last,  we  reviewed  in  these  col- 
umns the  difficulties  which  the  promoters  of  irrigation 
enterprise  in  the  arid  West  arc  experiencing,  in  obtain- 
ing a  satisfactory  return  on  the  money  invested  in  irri- 
gation works.  We  then  showed  thai  the  chief  trouble  is 
in  getting  farmers  to  purchase  the  irrigated  lands  win. 
have  the  necessary  qualities  of  industry,  grit  and  intel- 
ligence, to  cultivate  the  land  at  a  profit.  This  difficulty 
is  met  alike  by  the  irrigation  work  carried  on  with  Fed- 
eral funds  under  the  United  States  Reclamation  Service. 
by  the  work  carried  out  under  State  control,  by  that  done 
through  mutual  cooperation  of  the  land  owners  and  by 
works  undertaken  by  private  enterprise  in  hope  of  profit. 

This  subject  is  brought  up  anew  by  the  very  interesl 
in-  paper,  by  Mr.  I».  ('.  Ilenny,  published  elsewhere  in 
this  issue,  whose  long  experience  in  irrigation  work,  both 
under  Government  direction  ami  under  private  enter- 
prise, qualifies  him  to  speak  with  authority.  We  com- 
mend especially  to  our  readers  the  judicial  manner  in 
which  .Mr.  Ilenny  discusses  the  controverted  subject  as  to 
the  relative  efficiency  of  government  irrigation  work  and 
of  work  carried  on  by  private  enterprise. 

It  is  of  no  small  interest  in  this  connection  to  know 
that  some  of  the  Australian  colonies  are  passing  through 
an  experience  in  irrigation  works  similar  to  that  of  the 
arid  West.  In  the  colony  of  Victoria,  a  large  part  of 
the  irrigation  work  which  was  originally  undertaken 
either  as  a  private  enterprise  or  on  the  cooperative  plan, 
has  been  taken  over  by  the  State  on  account  of  the  fi- 
nancial difficulties  which  the  projects  experienced.  The 
State  has  now  invested  nearly  $23,500,000  in  irrigation 
works,  of  which  amount  only  about  one-third  is  returning 
a  4  per  cent,  interest  on  the  investment. 

The  chief  difficulty  in  Australia,  as  in  the  United 
States,  appears  to  be  to  place  settlers  upon  the  newly  ir- 
rigated lands  who  are  able  to  make  good  and  eventually  to 
pay  off  the  money  which  has  been  invested  to  create  their 
farms  and  homes.  The  immigrants  from  England  to 
Australia  are  more  apt  to  stay  in  the  cities  than  go  on 
to  farms,  and  few  of  them  have  either  the  capital  or  the 
practical  knowledge  of  farming,  particularly  of  fanning 
under  irrigation,  which  would  enable  them  to  settle  on  an 
irrigated  tract  and  cultivate  it  at  a  profit.  Notwith- 
standing all  that  lias  been  done  in  the  construction  of 
irrigation  works  and  the  improvement  of  methods  in  ir- 
rigation management  during  the  past  live  years  in  Aus- 
tralia,  the  Melbourne  Age  says  that  the  area  irrigated 
in  Victoria  last  year,  213,333  acres,  was  nearly  17,000 
acres  less  tli. in  that   irrigated  in  1908. 

It  is  proposed  tn  attempf  t<>  cope  with  the  difficulty 
above  set  forth,  by  establishing  a  model  irrigation  tract. 
to  be  placed  under  direction  of  a  high-class  expert  in 
methods  of  agriculture  under  irrigation.  By  a  short 
course  of  training  given  at  Such  a  place,  to  those  who 
propose  to  settle  on  irrigated  lands,  it  is  hoped  to  aid 
settlers  to  avoid  the  mistakes  that  so  often  bring 
them  to  destitution. 
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Tlhe  AdltnaassHOffii  of  Ca^SEasiEa    ]£es= 
MaEaeeirs  ft©  &Ih©  UJ»   S§°  SDiafpim©©!? 


Sir — Your  editorial  in  Engineering  News,  of  Jan. 
1.  entitled,  "The  Admissio]  of  Civilian  Engineers  to  the 
States  Engineer  Corps,"  is  interesting  and  timely. 
Your  quotations  from  the  report  of  the  Chief  of  Engi- 
make  it  evident  that  the  law  has  been  so  very  much 
emasculated  in  its  execution  that  its  purpose  has  not 
been  carried  out  and  the  reasons  for  this  would  be  in- 
teresting. I  do  not  know  these  reasons,  but  I  can  point 
out  why  "only  our  probational  second  lieutenant  was 
appointed  from  civil  life." 

I   admin-   the   Engineer   Corps  and,  together  with   a 
number  of  my  fellow-,   would   soon    change  that  phrase 
of   "only   one,"   if  we   had   a  real  chance.     Here   is   the 
evil — the  qualifications  for  admission:  First,  to  be 
eligible   to  even    tah    the   examination   for  second  lieu- 
i.  one   must  be  on  the  eligible  list  of  the  United 
Civil  Service  as  a  Junior  Engineer.     This  exam- 
ination  itself  rails  for  "at  least  five  wars'  good  experi- 
[neering  work."    A  degree  of  C.  E.  from 
j  good  school  counts  for  •'!'-  years  of  this,  but  the  other 
ears  musl  be  in  something  higher  than  such  "minor 
i mm  n.  rodmen  and  levelmen."  If  a  young 
graduate  engineer  is  lucky,  he  ran  get  a  transit  in  a  year 
boo!     ,nu\   thai    is  a  mighty  conservative 
some  of  us  ruefully  admit. 
1   ien   "    takes   the  <  ml   Service  examination  and,  if 
kepi   in  reasonable  touch  with  what  he  learned  at 
this.     He  is  now  eligible  for  examina- 
tion  for  the  grade  of  Sec I   Lieutenant  of  Engineers. 

'I        includes  a  moral,  physical  and  mental  examination. 

mental    i    a ation    covers    everything— English 

grammar  and  orthography,  general  history  of  the  world, 
French,  German  or  Spanish,  constitutional  and  interna 
tional  law,  law  of  contracts,  physics,  chemistry,  geology 
and  mineralogy,  elements  of  electrical  engineering,  gen- 
eral and  practical  astronomy,  topographic,  hydrographic 
and  g©  al  and  applied  mechan- 
ics, theory  and  prai  of  i  □ a  ing  consi  rucl  ion  (in- 
cluding every  possible  kind  of  engineering  work)  ami 
ion. 

"No  candidate  will  b< lered  as  having  passed  a 

amination  who  Fails  to  attain  a  gen- 

0%,    Or    H  ho    fails    to    attain    a 

n  each   indi    ei )   subjei  I  " 
any  wonder  thai  there  was  "only  one"? 

II    requiremeni      hi    i     appointed, 
i   the  gratlui  ■  i     \\  •  ■  i   Point"  ha  e  bei  n 

ml for  a  year,  dur- 

'  on  ]   thru   h.i     another 

B  time  hero  i 

legn  :    i  pom  .1 
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ind        1  1  tig 


Corps — and  he  is  a  junior,  and  will  be  to  the  end  of  Ins 
d,i\  -  111  the  army. 

If  an  inexperienced  West  Point  graduate  were  to  seek 
entrance  to  the  Civil  Engineering  College  at  Cornell,  he 
would  be  accepted  as  a  membeT  of  the  senior  class,  need- 
ing a  year  of  work  to  gel  his  degree.  For  instance,  every 
year  two  first  lieutenants  of  the  Engineer  Corps  come  to 
Cornell  and  are  enrolled  as  members  of  the  senior  class 
in  Sibley  College  of  Mechanical  Engineering,  and  take 
the  regular  senior  work. 

Is  there  still  any  wonder  that  there  was  "only  one"? 

The  above  quotations  from  the  requirements  have  been 
made  from  General  Orders  No.  L39,  of  the  War  Depart- 
ment, secured  from  the  Adjutant  General  when  I  had 
fond  hopes  of  joining  the  Engineer  Corps  myself.  If 
every  member  of  the  Engineer  Corps  had  to  take  such  en- 
trance examinations  to  enter  it,  the  Corps  would  be 
seriously  depleted. 

Even  the  mental  examination  above  cited  would  not  hi 
so  bad,  if  our  C.  E.  degree  from  a  good  school  would  ad- 
mit us  directly  to  it,  but  as  the  situation  now  lies,  no 
man  in  his  right  senses  is  going  to  drop  a  good  position 
and  just  throw  away  four  years  of  his  life  and  go  back 
and  start  all  over  again,  with  such  a  handicap  as  I  have 
pointed  out. 

I  hope  that  your  editorial  and  this  comment,  perhaps. 
will  come  to  the  eyes  of  the  powers-that-be,  so  that  they 
may,  perchance,  tell  us  the  reasons  why  it  is  so. 

R.  E.  J.  Summers. 

Cornell  University,  Ithaca,  ST.  Y.,  Jan.  1,  1914. 


Sir — Your  editorial,  ''The  Admission  of  Civilian 
Engineers  to  the  United  States  Engineer  Corps,"  ends 
with  a  question  very  similar  to  that  which  a  lady  asked 
an  army  officer  on  a  steamship  where  the  writer  was 
traveling  last  summer.  The  writer  was  seated  directly 
across  the  table  but  did  not  wish  to  discuss  the  question 
(here.  The  lady  asked  why  (here  were  none  but  Wesl 
I'oint  men  in  the  Corps  of  Engineers.  The  officer  re- 
plied, "Because  no  others  ran  pass  the  examinations." 
It  would  be  a  fair  inference  from  his  answer  that  any 
graduate  from  another  engineering  school  who  could 
pass  an  examination  with  as  high  rating  as  the  Wesl 
Pointer  would  have  an  equal  chance  of  admission  to  the 
Corps.  Surely  an  army  officer's  sense  of  honor  .should 
debar  him  from  making  such  a  false  claim  of  superiority 
for  Ins  school. 

II.  W.  A. 

New    York.  .Ian.   3,    MM  I. 

Sir  I  am  constrained  to  answer  your  query,  "Why 
for  two  whole  years  nothing  whatever  has  been  dour  to 
ward  filling  those  vacancies  in  the  U.  S.  Engineer 
Corps"?  Because  i1  is  a  one-man  organization  ami  mil 
ii.in.  supremacy  and  discipline  destroy  the  personal 
initiative  and  independence.  All  questions  are  settled  b\ 
boards,  whose  personnel  is  constentlj  changing,  ami 
il rdinan  incentives  are  removed  from  tin-  local 
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official  who  is  not   in  one  place  long  t  nough  to  complete 
his  own  plans  or  get  credit   for  I. is  work. 

Civilians  in  the  service  as  employees  must  do  as  they 
are  bidden  and  testify  under  oath  as  instructed  on  pain 
of  dismissal,  and  they  seldom  get  credit  for  their  plans. 
Within  a  few  months  I  have  had  ample  opportunities  to 
note  the  workings  of  the  system  and  have  knowledge  of 
civilians  seeking  to  get  away  from  the  paralyzing  influ- 
ences of  the  service. 

H.  L.  U. 

Jan.  2,  1914. 

Tlhie  Eira^aia®s  of  ftlh©  Msilhaimo^ 
Flaira© 

Sir — I  was  much  interested  in  Mr.  Ward's  article  in 
Engineering  News.  Dec.  IS,  p.  1220,  on  the  Mahanoy 
Plane,  because  I  was  in  active  charge,  as  Chief  Drafts- 
man under  John  Wood,  Superintendent  of  Shops  and 
Machinery  (P.  &  R.  C.  &  I.  Co.),  of  the  design  and  con- 
struction, of  all  the  mechanical  equipment.  A  more  de- 
tailed account  of  the  engines  might  be  of  interest  to 
your  mechanical  readers.  The  old  engines  were  45x60 
in.,  with  1-f-ft.  drums,  operating  on  the  Whiting  system, 
the  two  drum  shafts  being  connected  by  parallel  rods  op- 
erating between  the  main  connecting-rods  and  the  cranks. 
Thus  the  main  crankshaft  was  the  farther  from  the  cyl- 
inders, making  a  very  compact  arrangement. 

The  principal  troubles  experienced  with  the  old  en- 
gines were  short  life  of  bearing-liners  and  pin-brasses, 
cracked  bedplates,  loose  foundation-bolts,  and  frequent 
renewal  of  drum-blocks,  for  the  old  drums  were  wood- 


In  the  design  of  the  new  engines  great  care  was  taken 
to  avoid  these  difficulties;  and  I  believe  the  results  have 
fully  justified  the  means.  Anyone  can  appreciate  the 
difficulty  of  maintaining  the  parallel  rods  exactly  equal 
in  length,  and  that  any  inequality,  with  the  bearings 
separated  by  a  rigid  bedplate,  is  sure  to  cause  heating  of 
the  bearings  or  pins. 

Consequently,  the  first  step  was  to  do  away  with  the 
parallel  rods  and,  as  gears  were  manifestly  impracticable 
at  the  speeds  contemplated,  this  meant  that  one  drum 
must  do  all  the  driving.  In  order  to  secure  enough  fric- 
tion surface  on  the  ropes  it  was  necessary  to  double  the 
number  of  laps  that  the  rope  makes  on  the  drum,  which 
proceeding  greatly  increased  the  load  on  the  main  bear- 
ings and  led  to  the  introduction  of  rollers  to  take  this 
load  off  the  bearings.  There  are  three  pairs  of  rollers 
"I  equal  diameters,  one  each  side  of  each  drum  ami  an 
intermediate  pair  to  rectify  the  direction  of  rotation. 
Those  on  the  crankshaft  being  weighted  on  one  side  to 
partially  counterbalance  the  cranks,  it  being  found  dif- 
ficult to  accomplish  this  in  (he  crankdisks  alone. 

As  it  was.  (if  course,  impossible  to  avoid  entirely  the 
necessity  of  renewing  the  bearing-liners,  i!  was  sought  to 
facilitate  the  operation  by  providing  roller-bearing  screw- 
Jacks,  one  under  each  of  the  main  bearings,  enabling  it 
to  be  raised  enough  so  thai  by  blocking  under  the  drum 
and  releasing  the  jacks,  the  bottom  liners  could  be  swung 
around  on  I  be  shaft.  To  avoid  binding  at  the  -ides,  the 
Center  of  the  spherical  seat  of  the  liner  was  fixed  some- 
what above  the  center  of  the  shaft.  The  jacks  are  geared 
together  so  as  to  insure  equal  lifting  at  each  end  of  the 
shaft,  and  are  arranged   for  a  power  drive. 


To  avoid  cracking,  the  bedplates  were  made  extra  deep 
and,  instead  of  being  plane  on  the  bottom,  the  part 
under  each  main  bearing  was  made  18  in.  deeper,  so 
that  this  projecting  part,  when  grouted  in  place,  greatly 
assists  in  holding  the  engines  securely  on  the  founda- 
tion. The  foundation  belts  too,  were  made  extra  heavy 
and  were  all  through-bolts  with  nuts  on  each  end,  per- 
mitting them  to  lie  withdrawn  in  case  of  breakage.  Some 
of  these  bolts  are  4  in.  in  diameter  and  more  than  1G  ft. 
long. 

The  drums  are  of  cast  steel  throughout,  except  the 
differential  rings  (one  for  each  rope),  which  are  made  of 
wrought  iron,  to  reduce  the  wear  of  the  ropes.  Each  ring 
is  made  in  halves  riveted  together.  The  hubs  instead  of 
being  keyed  to  the  shafts,  have  a  square  fit;  the  split 
comes,  on  the  diagonal  center  line  of  the-  square.  The 
same  idea  was  used  in  fitting  the  lifting-arms  on  the  re- 
verse shaft. 

The  valve-gear  is  all  on  the  outside,  instead  of  be- 
tween the  engines  as  is  common:  it  is  driven  by  a  sepa- 
rate shaft  for  each  engine,  operated  by  a  return-crank 
from  the  main  crankpin.  This  was  done  to  reduce  the 
length  of  the  main  shafts  to  a  minimum,  keep  down  the 
size  of  the  eccentrics,  and  have  the  whole  valve-gear  easily 
accessible.  It  was  also  possible  with  this  arrangement 
to  get  the  whole  valve-gear  in  one  straight  line,  with- 
out the  usual  offsets.  There  are  three  eccentrics  on  each 
side  and  two  piston-valves  on  each  cylinder,  arranged 
one  above  the  other. 

These  engines,  I  believe,  are  the  most  powerful  ever 
built  for  such  a  purpose.  The  Ashley  planes  handle  less 
tonnage  and  operate  at  much  slower  speed;  the  Cuban 
planes  mentioned  in  your  editorial  (Dec.  18,  p.  I'M 7) 
are  used  for  lowering  the  main  loads,  rather  than  for 
hoisting;  ;"  that  the  engines  in  both  these  cases  are 
much  smalbr  and  the  drums  are  gear-driven.  I  believe 
also,  that  these  are  the  heaviest  loads  ever  handled  with 
differential  rings;  it  will  be  a  matter  of  considerable  in- 
terest to  learn  how  they  stand  the  test. 

R.  A.  Weight. 

Chief    Draftsman.   Hydraulic   Dipt.,   Wellman-Seaver- 
Morgan  Co. 

Cleveland,  Ohio,  Dec.  23.  1913. 
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Sir — I  have  read  with  considerable  interest  the  article 
hi  your  issue  of  Dec  is.  describing  the  reconstruction 
of  the  Mahanoy  Incline,  and  your  editorial  comment. 
You  may.  therefore,  be  interested  to  know  of  the  Serra 
Incline  of  the  Sao  Paulo  Ry.,  in  Brazil,  which  is  quite 
famous  among  those  familiar  with  that  part  of  South 
America.  That  this  line  has  been  recently  reconstructed 
fas  was  also  the  Mahanoy  Incline')  makes  the  subject 
of  especial  interest  at  the  present  time. 

The  Sao  Paulo  Ry.  is  a  shori  line,  about  00  miles  in 
length,  and  of  5-ft.  3-in.  gage,  running  from  the  Port  of 
Santos  to  Sao  Paulo  and  Jundiahy,  in  Brazil.  It  affords 
the  only  connection  between  Sao  Paulo  and  the  coast  and 
has  tributary  to  it.  some  1000  km.  or  more  of  the  upper 
end  of  the  Brazil  Ry.  Co.'s  system,  as  well  as  practically 
the  whole  of  I  he  Paulista  and  Mogyana  railways.  The 
latter  two  together,  aggregate  about  850Q  km.  in  length 
and  reach  the  rich  coffee  districts  of  Brazil  tributary  to 
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San  Paulo.  Besides  other  freight,  therefore,  all  the 
coffee  exported  from  Santos,  amounting  to  some  500,000 
tons  per  annum,  passes  over  this  line  as  do  practically  all 
the  imports  for  the  richest  districts  of  Brazil.  In  addi- 
tion, it  has  a  fairly  large  passenger  traffic. 

The  country  served  by  these  tributary  railways  is  an 
elevated  plateau  situated  at  an  altitude  of  about  2500 
ft.:  the  rise  to  which  from  the  coast  is  very  abrupt.  Soon 
after  leaving  Santos,  therefore,  going  inland,  the  railway 
ha-  to  make  tin-  climb,  which  it  doc-  m  a  series  of  five 
inclines  aggregating  10  km.  in  length  with  S'i  gradients. 
operated  by  endless  cables. 

The  original  line  was  frst  opened  to  traffic  about 
1870,  ami  has  lour  inclines  on  10$  gradients.  The  pres- 
ent line  was  built  in  the  late  nineties  ami  opened  to  traf- 
lii  aboul  tin  years  ago.  It  was  built  in  an  entirely  new 
Location,  though  more  or  less  in  the  vicinity  of  the  old 
line,  which  latter  (although  it  has,  I  think,  not  been 
worked  since  the  new  one  was  opened)  is  kept  in  such 
condition  that  it  may  be  utilized  if  necessary. 

The  ((instruction  is  very  heavy,  involving  many  tun- 
nel-   and    bridges.      There    are    1:!    tunnels    with    a    total 


sible,  lint  the  extremely  heavy  rainfall  makes  them  very 
desirable,  especially  on  a  line  of  this  character  which 
is  the  only  connecting  link  between  an  extensive  system 
of  railways  serving  a  rich  and  fairly  well  populated  sec- 
tion of  the  country,  and  the  coast. 

There  is  a  separate  hauling  plant  and  cable  for  each 
of  the  five  inclines,  which  are  worked  simultaneously. 
Five  trains  are  always  ascending  and  five  descending 
when  the  inclines  are  operating;  the  trains  are  arranged 
to  approximately  balance  each  other.  This  system,  which 
is  operated  by  endless  cables,  necessitates  a  double  track, 
but  in  order  to  reduce  the  expense  of  construction,  the 
tracks  are  laid  with  three  rails  (one  common  to  each 
track)  widening  out  to  passing  places,  at  the  levels  be- 
tween each  of  the  inclines  and  half  way  between,  as 
shown  in  the  photographs. 

The  track  is  laid  with  90-lb.  rails,  and  the  trains  are 
handled  by  special  locomotives,  having  their  own  steam 
power  to  move  the  trains  onto  the  incline  and  along  the 
levels  between  the  inclines  and  between  the  cable  sec- 
tions. They  have  a  form  of  grip  for  attaching  themselves 
to  the  cables;  the  latter  are  operated  by  stationary  en- 


Two  Views  of  the  Seriu  [nclines  On  the  Sao  Paulo  V,\..  Brazil 


length  of  L350  m.,  I  l  bridges  1380  m.  in  total  length. 
containing  1000  tons  of  steel  and  two  masonry  viaducts. 
\moag  the  interesting   features  mosi    notable  on  a   firsi 

\  isit  i"  i  in    i i  -  i  |h.  elaboratene  -  of  the  ditching  and 

the  aiiioun!  of  care  and  attention  given  to  the  roadbed 

and  righl  of  « ii v.     The  incline  i-  located  along  the  side 

bills   throughout    it  -    «  hole    lengl  h  ;   ditches    are   cut    in 

direi  I  ion   on    the   steep   -lope-  on    the   upper  side 

and  a  of  the  roadbed,  all   lined   with  con 

crete  and   painted   with   blacl    painl    (probablj   a   tar  or 

par  at  ion  i.    Thi     la!  ter  i  ■  probablj   frequently 

d,  foi   ii  all  l""l     iVe  h  and  clean  :  the   -lope    are 

kept  trimmed,  and  the  i  pop 

n  ami  i  reee  which  elscw  hen-  cover  the    lope 

it  well  bacl    from  the  line. 

eem     to  be  thai   i  hese  elab- 
can     hown  in  the  main 
9.  the  re  u  1 1  of  an  attempl 
the  line.     [I    i     po    ibl< 
hi  e  one. mi  ions  pos- 


gines  of  about  L000  hp.  capacity  each.  The  locomotives 
are  always   placed   on   the   lower  end   of   the   train. 

The  cables  are  about  I :;  |  in.  in  diameter  and  run  OB 
grooved  pulleys  supported  on  the  lies  in  the  center  of 
the  track  on  tangents,  and  nearer  the  inner  rail  on 
curves.  They  are  made  of  six  si  lands  of  steel  wires  on 
a  hemp  core,  and  are  said  to  have  a  breaking  strength  of 
I  OS  Ions  when  new  and  72  tons  when  worn;  the  max- 
i m  working  lead  being  IS  Ions. 

The  maximum  weigh!  oi   trains  which  can  be  hauled 

mi    the    inclines    is     I  I  ">    Ions:    (he    locomotives    Weigh    .'!  I 

ton-  and,  of  the  remainder,  aboul  70^5  is  paving  load 
The  time  required  to  pass  each  section  of  the  incline  id 
eight  minutes,  so  thai  the  maximum  traffic  capacity  is 
aboul  600  ion-  per  ln\  in  each  direction.     Tin'  locomo 

tives  and  trains  are  lilted  With  automatic  vacuum  brake 
en    all    axles.      The    traffic    is    said    In    be    I'a  i  rl  v    well    bal 
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sei  tion  of  the  line,  on  account  of  its  scenic  attractions,  is 
visited  by  many  of  the  passengers  of  the  steamships  call- 
ing at  Santos. 

It  is  said  that  a  location  has  been  found  for  a  practi 
<al  adhesion  line  on  about  2%  grades,  down  this  hill. 
One's  first  thought  on  looking  at  the  country  would  be 
that  such  a  line  would  be  far  more  economical  to  operate 
than  tlie  inclines.  It  is  probable,  however,  thai  the  com- 
paratively economical  use  of  power  by  reason  of  the  bal- 
ancing of  the  loads,  and  the  greater  economy  of  the  sta- 
tionary steam  plants  is  enough  to,  at  least  partly,  com- 
pensate for  the  interest  charges  on  heavy  first  cost  of  the 
plant.  The  balancing  of  the  traffic  is,  of  course,  a  most 
important  consideration.  There  is  also  the  additional 
length  of  the  developed  line  on  the  lower  rates  of  gradient 
and  many  other  factors  to  be  considered  before  deciding 
on  the  adoption  of  such  a  scheme  as  this.  It  seems  prob- 
able, however,  that  the  great  progress  in  the  develop- 
ment of  the  heavy  steam  locomotive  during  the  pasl  15 
years,  since  the  present  inclines  were  designed,  might 
greatly  alter  the  determining  factprs. 

Fred  Lavis. 

•  >ii  Church  St..  \,u  York  City,  Dec.  1!'.  L913. 


The  data  given  in  "Excavating  with  Large  Scrapers." 
"Eng.   News."    Dec.   25.   p.    1302.   should    be   changed    to    n   id     is 

follows: 

Under  "Labor,"  "14  teams  and  drivers  <ii  45c.  per  hr....$63 
should  read.  10  teams  and  drivers  Ti  45c.  per  hr. ...$45.  This 
change  will  make  the  "total  cost  of  labor  per  10-hr.  day." 
$53  and  the  "Cost  of  labor  per  cu.yd.  excavated."  SO.lOfi.  The 
last  two  lines,  in  accordance  with  the  above  revision,  should 
read: 

Total    cost    of   work,    per   day $75.20 

Total   cost  of   work,   per   cu.yd.   excavated 0.15 


B.    S.    L.    writes: 

I  was  recently  employed  by  an  electrical  engineer  of  some 
prominence  to  carry  out  some  extremely  important  w-ork  in 
connection  with  a  water-works  system.  This  engineer  had 
taken  the  work,  although  he  had  little  knowledge  of  this 
branch    of  engineering. 

What  is  to  be  the  status  of  the  engineering  profession  a 
few  years  hence  when  electrical  engineers  handle  water- 
works jobs  or  vice  versa,  or  any  other  ludicrous  combina- 
tion? How  can  engineers  who  do  not  maintain  permanent 
organizations  secure  work  when  it  is  self-evident  that  it 
will  be  necessary  for  them  to  employ  men  to  handle  the  work 
upon  whom  the  success  of  the  undertaking  will  be  entirely 
dependent.  Many  engineering  failures  can  be  traced  to  this 
method  of  handling  work.  Engineers  undertake  to  handle 
work  with  which  they  are  not  familiar:  if  they  were  able 
to  engage  an  experienced  and  conscientious  assistant  every- 
thing may  turn  out  all  right,  providing,  of  course,  that  suffi- 
cient time  is  allowed.  But  often  the  reverse  is  true,  for 
people  doing  work  in  this  way  do  not.  as  a  rule,  allow  suffi- 
cient time  to  do  the  work  properly,  simple  rustling  it  to  com- 
pletion  without    considering   the   outcome 
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[Several  letters  have  been  received  by  this  journal  pre- 
senting arguments  for  the  use  of  ozone  because  of  claimed 
therapeutic  and  deodorizing  virtues,  hut  we  have  not 
continued  to  publish  them  in  view  id'  their  lack  of  new 
evidence  over  that  in  those  already  presented  /"■"  ami  con 
(see  Engineering  News,  Nov.  ".1,  and  Dec.  25,  1913). 
We  have  noted,  however,  a  letter  by  M.  W.  Franklin,  in 
the  January  issue  of  the  Journal  <</"  Industrial  and 
Chemical  Engineering  of  the  American  Chemical  So- 
ciety, which  seems  to  approach  this  discussion  in  still 
another  way.  To  he  entirely  fair  to  all  interested  par- 
tie-,  we  are  reprinting  portions  id'  his  letter  below.    Dr. 


Franklin  has  been  in  charge  of  the  development  of  ozone 
devices  and  processes  for  the  General  Electric  Go.,  and 
now  continues  in  that  office  for  the  Sprague  Electric 
Works,  a  subsidiary  of  the  same  company,  to  which  these 
matters  have  been  delegated. — Ed.] 

Ozone  is  applied  to  ventilation  for  the  purpose  of  destroy- 
ing odors  which  result  from  the  presence  of  people,  animals 
and  decaying  organic  substances.  Its  value  is  demonstrated 
in  numerous  cases  where  it  has  stood  the  empirical  test  of 
giving  satisfaction  to  the  user,  and  by  researches  conducted 
under  actual  working  conditions.  Its  application  is  sug- 
gested  in  the  first  place  by  the  logical  expectation  that  it 
will  destroy  offensive  odors  in  crowds,  because  it  does  this  in 
the  laboratory,  and  because  this  is  in  accordance  with  the 
theory    of   the    chemical    action    of   ozone. 

Following  the  practical  demonstration  of  sa'isfactory  re- 
sults from  the  employment  of  ozone,  it  was  natural  and 
proper  that  physiologists  should  have  endeavored  to  demon- 
strate whether  or  not  ozone  were  capable  of  harmfully  affect- 
ing people  exposed  to  its  influence,  and  accordingly  numerous 
attempts  have  been  made  to  settle  this  question.  The  evi- 
dence to  date  is  that  no  single  instance  of  harm  from  the 
use  of  ozone  in  the  quantities  recommended  has  b.een  pub- 
lished, but,  on  the  contrary,  numerous  efforts  to  prove  its 
harmfulness    have    been    unsuccessful. 

The  writer  has  had  considerable  experience  with  ozone 
and  has  observed  numerous  co-workers  who.  with  himself, 
have  been  exposed  during  five  years  to  various  concentrations 
of  ozone,  which,  according  to  the  authors  above  quoted, 
should  have  proven  highly  injurious  if  not  fatal,  but  he  has 
never  noted  the  least  ill  effect  from  repeated  and  often  pro- 
longed  exposures   to   these    relatively   high   concentrations. 

The  bacteriological  experiments  referred  to  are  of  little  or 
no  interest,  for  two  reasons:  First,  because  they  are  in  ac- 
cordance with  what  is  already  well  known:  second,  be- 
cause sterilization  of  the  atmosphere  is  not  of  any  value 
whatever   in    sanitation. 

Regarding  the  experiments  with  animals  on  which  trache- 
otomy had  been  practiced,  and  into  whose  lungs  ozone,  in 
concentrations  of  from  twenty  to  fifty  times  the  concentra- 
tions recommended  for  ventilation  purposes,  had  been  di- 
rectly  introduced,  we  can  say  that  the  results  might  have 
been  predicted,  and  that  they  have  no  bearing  on  the  question 
of  ozone  in  ventilation.  Jordan  and  Carlson  themselves  point 
out  that  ozone,  as  used  in  ventilation,  does  not  get  into  the 
lungs,  but  is  absorbed  in  the  nasal  passages.  They  admit 
that  it  does  not  follow-  that,  because  strong  concentrations  of 
"7."ne  are  poisonous,  weak  concentrations  are  also  poisonous, 
and  further,  they  prove  this  to  be  the  case  in  their  experi- 
ments. 

Referring  to  the  efforts  that  were  made  to  prove  that 
ozone  masks  and  does  not  destroy  organic  odors,  it  can  be 
said  that  experiments  carried  on  in  a  room  such  as  Jordan 
and  Carlson  used,  are  subject  to.  at  least,  one  great  source  of 
error,  namely:  Condensation  and  absorption  on  the  walls  and 
heterogeneous  objects  in  the  room.  Bail  has  studied  this  and 
points  out  that  after-odors  may  be  referred  to  this  cause. 
Czaplewski  and  also  Van  Kupffer  have  dwelt  on  this  source 
of  error.  I  have  experimented  personally  and  also  have  had 
tests  conducted  by  others  qualified  to  make  precise  oh~ 
tions.  with  what  appears  to  be  a  more  accurate  method, 
namely:  With  clean  glass  bottles  in  which  the  surfaces  could 
lie  washed  free  from  adhering  emanation,  and  the  results 
have  shown  that  organic  odors  generally  are  destroyed,  and 
not    masked   by   ozone. 

Jordan  and  Carlson  contend  that  the  removal  of  odors  is 
vicious  as  destroying  an  Indicator  of  contaminated  atmos- 
phere, but,  as  is  generally  known,  there  are  no  poisons  in 
vitiated  air,  and  odor  exists  as  odor  alone  and  as  such  con- 
stitutes a  nuisance  whose  destruction  vouchsafes  a  most  im- 
portant function  to  ozone  in  ventilation. 

It  is  conceded  that  bacteria  in  the  air  are  of  little  or  no 
importance  in  sanitation:  that  organic  poisons  do  not  exist; 
that  odors  are  p  nuisance.  It  has  been  shewn  that  ozone 
removes  these  odors,  and  while  it  has  been  demonstrated 
that  in  strong  concentrations  ozone  destroys  these  odors, 
many  writers,  including  Jordan  and  Carlson,  persist  in  the 
unsupported  allegation,  that  in  weak  concentrations,  ozone 
although  admittedly  banishing  them,  merely  masks  these 
odors. 

Wide  experience  attests  that  ozone  improves  the  condition 
of  the  air.  and  inasmuch  as  all  attempts  have  failed  to  prove 
it.,  least  harmfulness  of  osone  when  properly  used,  its  utiliz- 
ation is  as  fully  justified  as  is  the  use  of  such  empirical 
remedies   as.    for    ll  Ichicum    in    gout 

MILTON    W     FRANKLIN. 

18S   North    Walnut    St..    Easl    Orange,    N.    J. 
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Belinnioiraft  FaMea3,,  Flhalsidlellplhl^ 

A  part  of  the  groined-arch  roof  in  Filter  14  of  the 
Belmont  Filtration  Plant,  which  supplies  water  to  the 
West  Philadelphia  section  of  the  City  of  Philadelphia, 
Penn.,  collapsed  early  in  the  morning  of  Dec.  24,  1913. 
The  filter  was  in  service,  hut  no  one  was  near  it  at  the 
time  of  the  collapse  and  no  damage  was  done  except  to 
the  structure  itself. 

The  Belmont  Filtration  Plant  is  part  of  the  exten- 
sive water-purification  system  built  in  Philadelphia  in 
19111-0  1.  It  is  located  in  the  West  Philadelphia  dis- 
trict el'  the  city  and  comprises  roughing  filters,  sand  fil- 
ter heds  and  a  clear-water  basin.  Fig.  1  shows  in  plan 
the  layout  of  a  part  of  the  plant  and  particularly  shows 
the  location  of  filter  beds  Xos.  13,  14  and  15,  in  the  mid- 
dle one  of  which  the  failure  occurred.  The  figure  also 
-  tin:'  section  through  the  two  easterly  bays  of  Filter 
14,  which  section  indicates  the  type  of  design  employed. 

Each  of  the  three  bed-  in  question  is  of  the  nonrein- 

forced  concrete  groined-arch  roof  type  with  the  umbrellas 

resting  on  square  posts,  which  in  turn  sit  on  an  inverted 

groined-arch  floor.     The  posts  are  spaced  15  ft.  3  in.  c. 

o'     i:j'    too'    300'  400' 


Fig.  1  )  was  first  placed,  and  upon  this  puddle  the  con- 
crete floor  was  directly   laid. 

The  concrete  construction  was  carried  out  according 
to  the  usual  practice  in  groined-arch  work,  except  that 
some  of  the  posts  carrying  the  arches  were  not  east  jn 
place,  as  is  usual,  but  were  cast,  between  the  joints  shown 
in  Fig.  1,  as  separately  molded  members,  and  were  set  on 
the  groined  base  with  an  intermediate  mortar  joint.  On 
the  top  of  this  cast  block  the  umbrellas  were  cast  in 
place.  There  is  evident  in  the  collapsed  portion  a  dis- 
tinctly clean  joint  at  both  the  bottom  and  top  of  the 
square  section  of  these  posts. 

The  roof  was  cast  in  place  as  a  continuous  structure 
north  and  south,  but  with  a  vertical  construction  joint 
at  the  end  of  the  day's  work  at  practically  every  crown 
line  (north  and  south).  There  are  evidences  also  that 
where  time  was  not  sufficient  to  complete  a  north-south 
Kay.  the  day's  work  stopped  on  an  east-west  crown  line, 
across  the  north-south  bay,  but  the  intention  evidently 
was  to  make  the  general  stopping  line  the  north  and 
south  crown  line. 

The  filters  were  completed  in  1903,  and  water  was  let 
in  during  thai  year  for  tests.  There  are  no  records  avail- 
able as  to  indications  of  leakage  found  in  the  filter,  either 


Fig.  1 


Pam    Plan  of  Belmoni    Filtration    Plant,   Philadelphia,     \\i> 

i:  1st  End  of  Filter  l  l 


Section    through 


to  c.  on  squares.     All  dimensions  are  given   in    Fig.   I. 

ii  d     in  the  Belmonl   planl   have  their 

■  ctly  on  a  solid  bottom  (a  good  claj  )  bul 

the  conformation  of  the  surface  forced  the  designers  to 

the  larger  pari  of  the  three  filter  beds  in  question 

on  fill,  which  varied  from  3  to  ?  ft.  in  depth.     Filter  I  I 

fill,  the  depth  of  which  averaged  ahoul 

uly  uniform  throughout  the  whole 

-  bed. 

I    i  thermore,  it  n  ill  be  noted  thai  the  easi  line  of  these 

three  filtere  ie  on  a  stn  et,  Monument    \.ve.,  the  level  of 

.    feel   lower  than  the  ba  e  of  the  filter  .     H 

re,  to  retain  the  fill  on  «  hicli  the  e 

me  retaining  wall,  a  section 

!  I 

-  Ul  i  ion  of  thi    pari  of  the  plan!  wae  carried 

■  03.  The   i  ''I  'in    Moiiimieiii    \  e 

lili  and  the  fill  pli  ced  in        '  '•  b  i  thi    fill  had 

ted  upon  it. 
(shown  in 


as  observed  by  moisture  showing  on  the  wall  on  Monu- 
ment Ave.,  or  as  evidenced  by  the  variation  in  (he  water 
level,  but  there  are  some  present  indications  that  the  re- 
taining wall  on  Monument  A.ve.  has  been  damp  for  some 
years. 

In  I9(M,  cracks  in  the  roof  of  the  three  Idlers  (Nos. 
13,  II  and  L5)  were  noticed  and  a  record  was  taken  of 
them.  The  clan  in  Fig.  2  is  practically  a  facsimile  of  a 
drawing  made  in  December,  1904,  showing  the  existence 
of  eiacks  in  Filter  II.  It  will  be  noted  that  these  cracks 
are  along  the  construction  joint  in  the  end  hay  of  the 
filter  on  the  east,  north  and  west  side.  On  the  west  and 
north  side,  however,  the  crack  was  small  and  the  two 
of  the  concrete  separated  seem  to  be  aboul  at  the 
same  level.  On  the  east  side,  which  is  the  side  ne\l  to 
Mom ni  A.ve.,  and  the  section  through  which  is  shown 

n  l  i".  2,  the  cracking  was  more  pronounced.  Not 
i p 1 1 1 \  was  there  an  opening,  but  the  east  side  had  lowered 
ni  the  'mi  truct j I  from  '  ■_•  to  I   in.  below  the  west 

ide  -I    the  an  h,     In  addition  p.  the  cracks  along  the 
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construction  joint,  a  further  crack  appeared,  as  shown  in 
the  drawing,  generally  parallel  to  the  construction-joint 

crack  hut  near  the  haunch  of  the  east  overhang  of  the 
first  line  of  groins.  There  is  no  record  that  the  fill  was 
moved  from  the  top  of  the  filters  to  make  these  measure- 
ments, so  it  is  probable  that  they  were  made  from  helow. 

The  condition  shown  in  the  drawing.  Pig.  2,  has  con- 
tinued since  1904  and  the  cracking  along  the  side  next 
to  Monument  Ave.  has  seriously  increased.  Nothing  was 
done,  however,  until  October,  1913,  when  a  start  was 
made  toward  a  construction  to  support  the  easterly  or 
end  bay  of  Filters  14  and  15,  which  by  that  time  had  be- 
gun to  show  alarming  cracks  and  displacement  of  the 
roof  arch.  As  a  preliminary  to  this  repair  work,  timber 
struts  were  placed  in  the  filter  beds,  footing  on  the  filter 
sand,  and  carrying  the  overhang  of  the  barrel  arch,  at 
the  two  lines  of  cracking  shown  on  Fig  2.  The  location 
of  the  struts  is  shown  in  the  upper  section  of  Fig.  3.  At 
the  same  time,  that  is,  in  October.  1913,  on  Filters  14 
and  15  the  earth  cover  was  stripped  from  the  end  bay 
from  a  point  just  about  the  eastern  edge  of  the  arch  to 
a  line  just  west  of  the  first  line  of  posts,  and  the  earth 
taken  from  this  area  was  thrown  on  top  of  the  next  ad- 
joining (westerly)  bay  of  groined  arches. 

The  conditions  then  existing  are  shown  in  the  upper 
section  in  Fig.  3.  The  stripping  of  the  earth  showed  that 
considerable  progress  had  taken  place  in  the  cracking  at 
the  lines  of  previous  cracks.  The  openings  were  then 
wide  and  settlement  of  the  arch  had  progressed  until 
long  sections  were  several  inches  out  of  line.  Though 
not  evidently  continuous  the  size  and  length  of  the  cracks 
were  such  as  to  warrant  the  use  of  the  supporting  struts. 
After  the  struts  were  placed,  no  further  change  in  the 
cracking  of  the  arch,  or  in  the  condition  of  the  work  in 
general,  was  noticed.  Work  was  progressing  toward  the 
repair  of  the  bay  when  a  part  of  the  end  bay  in  Filter  14 
collapsed  on  Dec.  34. 

During  the  past  summer  a  water  main  has  been  laid  in 
a  deep  trench  in  the  middle  of  Monument  Ave.  and  in 
the  course  of  the  work  some  blasting  has  been  resorted 
to  in  reaching  the  trench  bottom.  The  excavation  had 
proceeded  from  the  north  and  at  the  time  of  the  col- 
lapse was  somewhat  south  of  Filter  15,  having  passed 
Filter  14  some  weeks  before.  No  blast  was  set  off  on  the 
morning  of  the  collapse  A  similar  trench  had  been 
dug  along  this  street  during  the  construction  of  the  fil- 
ters. 

Pig.  3  shows  in  plan  and  in  sectional  elevation  the 
conditions  after  the  collapse.  The  photographs.  Figs.  4 
to  7,  show  different  views  of  that  collapse  taken  from 
points  marked  on  the  plan  in  Fig.  3.  The  area  affected 
embraces  groins  extending  northward  from  the  south- 
easterly groin  in  Filter  11.  As  will  be  observed  by  the 
plan  in  Fig.  3.  the  parts  which  have  fallen  follow  on  the 
east  Bide  the  line  of  the  most  westerly  crack  noted  in 
190  1.  excepl  for  a  short  distance  in  the  middle  of  the  fil- 
ler, where  (he  broken  edge  turns  eastward  and  extends 
to  Hie  construction-joint  crack-,  that  is  through  the  line 
of  the  crown  of  the  barrel  arch.  The  line  of  break  fol- 
lows north  to  within  one  bay  of  the  northerly  edge  of  the 
stripped  fill,  turns  Westward  on  an  irregular  line  to  the 
line  of  crown  of  the  second  bay   (a  construction  joint) 

which  is  followed  south  for  a  few  feet;  the  break  then 
turn-  west  to  the  w<-M  edge  of  the  break  which  continues 
to  the  south  end  of  the   filter   bed.     This  westerly  line 


of  break,  it  will  be  noted,  bears  the  same  relation  to  the 
second  line  of  posts  as  the  original  westerly  crack  bore 
to  the  first  line  of  posts.  The  earth  fill  is  broken  through 
on  nearly  a  vertical  line,  as  shown  in  Fig.  4,  and  from 
indications  on  Dec.  31  had  then  about  4  to  6  in.  of  frost 
in  it.  The  lower  section  in  Fig.  3  gives  a  typical  east- 
west  section  through  the  break.  It  is  not  drawn  to  show 
precisely  the  location  of  any  one  set  of  groins,  but  gives 
the  general  disposition  of  the  parts  which  have  fallen. 

Two  of  the  posts  supporting  the  groins  are  toppled  over 
on  the  clean  line  of  the  lower  mortar  joint  and  are  lying 
on  the  ground  east  of  their  former  base.  The  remaining 
posts  are  inclined  to  the  east,  more  or  less,  and  are  pre- 
vented from  falling  in  most  cases  only  by  timber  or  con- 
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Fig.  2.   Part  Plan  of  Filter  14  Made  in  Dec,  1904, 
Showing    Cracks   Then    Existing   in   Eoof 

crete  which  is  holding  them  up.  The  umbrellas  are  in 
every  case  either  upside-down  or  nearly  upside-down  on 
the  bottom  and  lie  directly  west  or  slightly  southwest  of 
their  original  location.  The  joint  at  the  base  of  the  um- 
brella is  in  every  case  clean  (see  Figs.  I  to  ?).  The 
concrete  which  overhung  to  the  east  on  the  second  line  of 
posts  i-  lying  under  the  fallen  earth  till  and  in  general  up 
against  the  second  line  of  post-.  It  is  possible  that  the 
section  of  concrete  marked  E  in  the  upper  section  in 
Pig.  3,  is  lying  under  the  fallen  earth  fill,  as  shown  in  the 
lower  section  in  Fig.  3.  but  at  the  time  of  writing  this 
has  not  been  uncovered,  so  the  exact  position  of  this  part 
of  the  roof  is  not  known. 

The  part  of  the  roof  C  in  Pig.  3  is  supported  entirely 
by  the  struts  which  bad  been  placed  last  October,  except 
in  the  middle  section  where  for  some  reason  these  struts 
ba\c  fallen  or  were  pushed  over  and  the  roof  section  has 
collapsed.  There  is  also  now  a  crack  which  appears  to 
be  of  long  standing,  although  there  is  no  previous  rec- 
ord of  it.  existing  along  the  easterly  haunch  of  the  barrel 
arch,  as  shown  in  Fig.  3.  The  line  of  break  at  the  barrel 
arch  is  clean  and  smooth,  denoting  a  construction  joint, 
as  is  also  thai   pari  of  the  line  of  break  following  the 
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crown  of  che  second  bay.  shown  at  the  northerly  end  of 
the  break.  The  other  breaks  are  through  the  eoncrete 
and  show  a  very  hard,  dense  material,  passing  in  most 
cases  through  the  stone. 

\.i  measurements  have  been  taken  on  the  east  wall  to 
discover  its  possible  settlement  or  leaning,  but  to  the  eye 
there  is  qo  variation  in  its  line  or  grade.  The  tiller  sand 
has  not  been  removed  so  the  condition  of  the  door  is 
not  known.  The  second  line  of  posts  is  very  slightly  dis- 
turbed; some  posts  are  possibly  Vs  in.  out  of  line  at  the 
top,  to  the  east,  but  in  general  these  are  in  good  stable 
condition. 

Filter    13   has   not   been   stripped,   but    has    the    same 

cracks  in  it  a-  were  shown  in  1004.  although  increased  in 

Filter  15  has  been  stripped  over  the  east  bay,  the 

,i-  was  Filter  14  and  is  now  in  practically  the  same 


the  growth  of  the  cracks,  and  the  disturbances  due  to  the 
moving  of  the  earth  in  October  last. 

It  is  quite  probable  that  the  original  cracks,  first  dis- 
covered in  1904  and  noted  in  the  drawing  in  Fig.  2,  are 
ilue  to  temperature.  The  concrete  was  laid  in  the  sum- 
mer and  during  the  following  cold  weather  necessarily 
contracted,  leaving  openings  along  the  line  of  least  re- 
sistance, which  is  the  construct  ion  joint  at  the  crown  of 
the  arches.  Filter  1  I  had  these  cracks  along  the  crown 
joints  at  the  end  bays  on  three  sides  and  also  at  a  crown 
joint  near  the  center  of  the  roof.  There  were  probably 
other  cracks  not  visible  at  the  time  of  examination,  but 
the  resistance  on  the  end  walls  was  less  than  the  interior 
bays  so  that  the  cracks  naturally  occurred  there.  Such 
cracking  is  common   in  concrete  groined  arches.* 

The    secondary    cracks    noted    in    Fig.    2,    that   is,    the 
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condil  ii  l  ih.  i    l  i   ore  ious  to  it-  collapse.    The 

an   about   in  the  iame  position  as  those  indicated 

for    Filter     I  I,    bul    arc    much    wider    and    more    distorted 
than  the)   were  in   L904. 
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Fig.   3.     Details  of  East   End   of   Filter   14, 

Showing   Conditions   Before  and   After 

Collapse,  Dec.  24,  1913 

cracking  at  the  haunch  line  just  outside  the  first  line  of 
posts,  are  undoubtedly  due  to  cantilever  action.  When  the 
crown  crack  opens  sufficiently,  the  branch  of  the  barrel 
arch  and  the  adjoining  branch  of  the  groin  are  thrown 
into  cantilever  action.  This  action,  while  not  strong 
enough  to  cause  failure,  did  cause  cracking  clear  through 
the  thickness  of  the  arch.  As  would  be  shown  by  an 
analysis  of  the  section,  the  neutral  axis  of  the  section 
drops  below  the  point  of  cracking  and  tension  exists  clear 
through  the  section  there,  which  explains  the  opening 
on  the  underside  of  the  Hour.  These  cracks  were  nol  con 
tinuously  large  so  failure  did  not  result  and  possibly 
some  arch  thrust  was  in  action  across  the  jutting  pro- 
jections a1  the  cracks  and  across  the  hair  crack  sections. 
from  1904  to  L913  the  cracks  continued  to  increase 
materially  on  the  easl  side  of  the  filler,  although  the 
other  cracks  now  do  not  seem  to  be  any  wider  than  (hey 
ivere  when  firs!  noticed.  This  side  differs  from  the  other 
sides  where  crown  cracks  occurred,  in  thai  it  is  on  a  fill 
near   a   side  slope.      II    is  entirely   probable   thai   sonic  scl 

iliineni  occurred  on  the  easl  abutmenl  wall,  which  natur- 
ally led  lo  an  increase  in  the  cracks  in  the  easterly  end 
bavs.  This  set  I  lenieiil  may  have  been  due  to  the  original 
sheet  excavation  in  Monumenl  Ave.,  rioted  above,  or  if 
maj   have  been   due   lo  some  leakage  through  (he  filler 

bottom    or    side,    which     leakage    would     neiessirily    loosen 

up  the  lill  lo  sonic  extent.     There  is  no  direct  evidence 

•See      .'III  lei,-      In       •file:.         II.       \\    I:  ■  ;■  III.       I  'III,. I        I  ll  ||  I  I  I  ■  .1 1  I  I  I  |  I  [  1 1  :     I 

,,,,,.   New    Y.ui     Board   of    Water  Supply,   "The   Groined    Vroh 
i,,    inner  and   Covered    Resorvoli    Construction,"   "Engineering 
1    \,,,     ,.    loio,   p    309 
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in  leakage,  nor  is  there  any  evidence  of  a  marked  set- 
Kit  of  the  fill  at  the  side  slope.  Eowever,  this  sel- 
lout must  have  been  very  small,  for  the  amount  of 
ement  of  the  side  wall  was  very  small  :  had  it  been 
in\    extent,  the  arch   would   have   fallen  main    years 

fter  the  removal  of  the  earth  till  over  the  east  bay 
the  surcharge  of  the  second   hay.   the  conditions  in 

structure  were  different  than  they  had  been  before. 
behavior  of  the  structure  under  the  new  conditions 

lading  i>   not    perfectly  obvious,   mainly   because  of 


action)  was  carried  through  the  groins  to  the  first  line 
of  posts  and  thence  passed  through  the  touching  parts 
of  the  cracks  at  C  ami  /.'  down  into  the  abutment  .1. 
After  the  removal  of  the  earth  from  the  end  hay  and 
its  surcharge  on  the  second  hay.  the  thrust,  increased  by 
the  surcharge  (and  possibly  by  the  breaking  of  the  arch 
action  in  the  till,  due  to  the  impact  of  the  surcharge  in 
placing),  continued  to  the  barrel  arch  a-  before,  but  the 
resistance  of  the  earth  till  oveT  the  end  bay  had  been  re- 
moved, so  the  thrust  line  was  forced  outside  of  the  arch 
section;  superinduced  by  the  cracks  already  present,  fail- 


Yikws  or  Collapsed  Portion   of  Filter  14,  Belmont  Filtration  Plant,  Philadelphia 

(Views  taken  from  points  Indicated  in  the  plan  hi  Fig.  3 1 


ne  doubts  as  to  whether  a  groined-arch  roof  such  as 
s  acts  a-  a  series  of  arches  transmitting  load  clear 
the  end  abutment  or  as  a  series  of  independent  am- 
lias  each  carrying  load  as  a  cantilever.  It  is  evident 
I  the  final  break  of  most  of  the  piece-  which  fell  was 
e  to  the  inability  of  the  concrete  to  resist  the  moment 
the  weight  of  the  overhanging  piece,  but  the  stress 
editions  immediately  previous  to  the  collapse  are  ques- 
Bable. 

The  continuous-arch  theory  is  about  as  follows:  Pre- 
H  to  the  removal  of  the  earth  till  over  the  end  bay 
e  thrust  from  the  dead  load  and  from  the  earth  fill 
he  latter  considerably  diminished   bj    its  own   arching 


ore  occurred  just   east  of  the  first  line  of  po>ts.  and  in 
plan   at    the   middle   of   the  break   where    i  fig.   3)    slab   (' 

I-    l|o\\  n. 

This  -lab  once  out.  the  umbrella  /'  moved  cast  suf- 
ficiently to  open  the  second  crown  joint,  which  threw  both 
umbrellas  into  cantilever  action  and  the  weaker  failed 
first,  the  falling  lill  tearing  down  the  other.  It  is  prob 
able  that  umbrella  l>  overturned  before  it  broke,  because 
of  its  condition  of  unstable  equilibrium. 

The  fault  in  the  theory  i-  that  it  does  not  explain  win 
the  second  line  id'  posts  stood  up  when  the  first  line  of 
posts  went  down.  Presumably  if  the  arch  thrust  was 
sufficient    to    cause    the    failure    of    the    tirst    line    of    tun- 
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brellas,  due  to  the  removal  of  the  reaction  of  the  earth 
fill,  the  same  thrust  would  have  been  great  enough  to 
push  over  the  second  line  of  posts  sufficiently  to  open  the 
crown  joint  in  the  third  bay.  and  the  process  of  failure 
would  have  been  continuous  back  to  the  other  end  of  the 
filter.  However,  it  may  be  that  the  earth  above  the  west- 
erly bays  was  frozen  and  did  not  transmit  any  load  to  the 
arch  or  that  the  thrust  was  carried  in  a  lateral  arch 
around  the  break. 

The  other  theory  assumes  that  after  the  first  move- 
ment of  the  end  arches  and  the  opening  of  the  end  crown 
joint,  the  continuous  arch  action  was  superseded  by  an 
independent  cantilever  action  of  each  line  of  north-south 
groins.  So  long  as  the  earth  was  over  the  short  east 
overhang  of  the  first  line  of  umbrellas,  the  overturning 
moment  westward  was  not  sufficient  to  upset  the  um- 
brella. A  similar  condition  now  possibly  exists  in  the 
standing  second  line  of  umbrellas.  After  the  load  was  re- 
moved from  the  east  side  of  the  first  line  and  added  as  a 


Diraiiniage    of  t 

SYNOPSIS — The  problem  of  reclaiming  the  great  area 
ni  the  Florida  Everglades  by  drainage  is  complicated  by 
u  l  Unit   Lake  Okeechobee  (at  the  northern  end  of 
aimi)    receives  flood   waters  from   tlie   north   and 
these  overflow  southward  into  ttie  Everglades  region,  thus 
overtaxing  the  drainage  canals.     The  engineering  com- 
iTi    whose   report    is   abstracted   below,   proposes   to 
lower  the  lake  level  by  a  short  and  direct  canal  to  the 
sea-.     This  will  lake  care  of  flood  waters,  and  leave  the. 
Everglades  canal  system   to  lake  care  of  the  waters  nor- 
reaching  that  region.     'Die  canal  would  form  part 
oj  ii  navigable  waterway  across  the  state  and  would  'pro- 
vide water-power  development. 
X 
The  Florida  Everglades  Kngineering  Commission  was 
ated   in   April.   L913,  to  investigate  the  problem  of 
the  drainage  oi  tin-   Everglades,  and  its  report  has  re- 
cently  been   put    at   our  disposal.*     The  Commission  is 
composed  of  [sham    Randolph   (Chairman),  of  Chicago; 
Marshall  0.  Leighton,  of  Washington,  and  Edmund  T. 
I',      in  .  of  <  hicago.      It-   reporl    is  made  to  the   Hoard 
of  Commissioners  of  the  Everglades   Drainage  District 
and  the  Trustees  of  the  Internal  Improvemenl    Fund  of 
tie-  State  of  Florida,  constituted  as  follows:  Hon.  Park 
niell    (ex-ofheio    President),    Covernor    of    Florida; 
\V.  V.   Knott.  Comptroller:  J.  C.   Liming.  Stale  Treas- 
urer; T.  K.  West,  Attorney  General;  and  \\r..  W.  McRae, 
('.muni  i      V'i  I-  ulture. 

fu  brief,  the  commi    ion  points  ou1   thai    Lake  I  >kee- 

chobi  i  I ■    drainage  of  a  large  watershed  to  the 

north  and  when  its  capacity  i-  exceeded,  this  water  over- 

i  the  basin  of  the  hike  and  through 

the   Evergl  Thi    n  medii       o   Eai     u ted 

(and  partly  foi   the  carrying  off  of 

ater  from  the  lake  by  canal    to  the  southward.  The 

pi in  tead  to  lower  l he  lake  level  and 

e    i  Ik    drainage  from  the  north  by  a  '-'  1-mile 


surcharge  on  the  west  side,  the  umbrella  was  readily  I 
turned,  especially  as  the  bond  between  umbrella  and  I 
was  weak  and  the  connection  between  sections  I)  and 
slight.  The  arm  F  necessarily  broke  off  as  a  cantile 
and  the  sections  of  slab  V  that  fell  were  pulled  down 
shock  or  by  the  knocking  out  of  their  props. 

An  additional,  though  not  generally  held,  theory  of* 
initial  break  is  that  the  shock  of  blasting  in  the  sti 
below  loosened  up  the  footings  of  the  struts  in  the  - 
bay  and  allowed  that  section  of  the  roof  between  the 
cracks  to  fall  and  the  shock  of  the  falling  part  overth 
the  remainder  of  the  collapsed  part.  Pockets  have  b 
known  to  form  in  the  sand  of  the  filter  bed  which  wc 
allow  the  dropping  of  a  timber  strut  such  as  these  e 
porting  the  roof  in  Filter  14.  The  action  of  the  fall 
roof,  however,  subsequent  to  the  collapse  of  this  a 
part  is  due  to  the  forces  acting  on  the  structure  nc 
above,  which  forces  would  not  be  materially  changed 
the  failure  of  the  slab  C. 


canal  to  the  St.  Lucie  River  and  the  Atlantic  Ocean 
relieving  the  lake  and  the  southern  system  of  draff 
canals,  and  requiring  less  capacity  for  these  canals. 

The  proposed  Okeechobee-St.  Lucie  outlet  canal,  sh 
in  the  accompanying  cut,  would  form  a  navigable  v. 
way,  and  it  is  expected  that  the  U.  S.  Government  w 
consent  to  extend  this  westward  from  the  lake  to 
Gulf  by  the  Caloosahatchie  route,  thus  completiri 
canal  across  the  state.  Further,  the  proposed  ej 
would  make  possible  the  development  of  water  powe 
the  extent  of  about  5000  hp.  which  would  be  of  sp< 
importance  in  a  region  having  no  mineral  fuel  and  w 
wood  supply  is  diminishing.  The  report  goes  very  f 
into  the  questions  of  rainfall,  runoff  and  evaporation 
the  district  under  investigation. 

The  conclusion   presented  by   the  Commission  is 
the  drainage  of  the  Everglades  is  entirely  practicable 
can  be  accomplished  at  a  cost  which  the  value  of  tin 
claimed  land  will  justify,  the  cost  per  acre  being 
small. 

The  solution  of  the  Everglades"drainage  problem  is 
pendent  primarily  on  the  disposition  to  be  made  of  the 
waters  entering  Lake  Okeechobee  from  the  north. 
Mend  waters  under  present  conditions  pass  over  the  south 
of  the  lake  and  spread  over  the  Everglades,  placing 
■■  i  ,  :,  i  area  under  servitude  ol  the  su  rplus  w  a  I  ers  of  the  til 
era  watershed.  The  Everglades  can  best  be  relieved  of 
servitude- by  diverting  the  flood  waters  through  a  canal 
cupying  the  shortest  practicable  rent,,  to  the  Atlantic  O 
or  an  Inlet   thereof. 

With   these  extraneous   deed   waters  diverted,   the  pre 

■  it'  draining  the  Eve,  blades  is  reduced  to  proper  pro\ 
tor  carrying  off  the  precipitation  upon  them.  This  eai 
accomplished  bj  adding  to  the  main  canals  which  now 
this  territory  (but  which  arc  surcharged  with  wi 
ilowitie,  ,„il  ,,i  Lake  Okeechobee)  other  canals  which  an 
dicatcd    on    the   map. 

Tim:  St.  Lucie  Outlet  Canal 

The  canal  from  Lake  Okeechobee  to  the  St.  I. 
River  would  be  about  '.'I  miles  long,  200  ft.  wide  on. 
bottom,  will,  T'  ft.  of  water.  It  is  planned  for  a  cap: 
Of  5000  and  7000  cu.fl.  per  sec,  at  elevations  16  am' 

while  the  present   canals  when  completed  accordinj 

the  plailS  will   carry  about    '.'G00  cu.ft.  at  the  filler 
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.    The  estimated  cost  is  as  follows:  excavation  for 
$2,182,990;    locks,   $48,060:    clams.    $18,467;   ex- 
m  for  locks  and  dams,  $9014 ;  total,  $2,259,000. 

e  whole  cost  of  this  canal  should  not  be  charged  against 

rainage  of  the  Everglades,   because  this  canal  will  serve 

purposes:    1.-    to    control    the    level    of    Lake    Okeechobee 

nd    drainage    and    flood    storage;    2,    to    provide    a    12-ft. 


—      r  !  .    .    .    ,  . 
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Zona's  existing  and  under  contract    

New  canals  to  be  built  first]  sew         —  —  —  —  —  —  — 

Zanals  to  be  built  later         ]  project <",;„ 

Proposed   St.  Lucie  River  outlet  canal   to  lower  the   lake 
and  provide  for  flood  waters. 

2,  3.  Drainage  canals  to  be  built  at  once  to  supplement 
resent  canals  in  the  Everglades. 

to   9.      Canals   to  be   built   later   to  drain   other  sections   of 
Itrii  I.  the  canals  discharging  into  the  lake 
'h.-   canals  south   of  Canal   D  to  be  built  as   needed   l>\    the 
JBpment  of  this  section. 

Present  Canals. 

W.  st    l'alm   Beach   Canal,   under   contract. 

Hillsborough    Canal,    under    construction. 

■or tli  New  River  Canal. 
.  South  New  River  Canal. 
.  Miami   Canal. 

ok  the  Caxal  System  for  Draixixo  the  Florida 

USVERGLADES     VXD     LOWERING     LAKE    OKEECHOBEI 

table  canal;  3,  to  afford  a  water  power  of  primary  ca- 
y  of  5000  hp..  which  will  return  to  the  Drainage  Dlstricl 
ncome  that  will  contribute  largely  toward  the  futuro 
''""<■•    of   the   drainage   systems. 

I   cosl    of   this   canal,    lock    system   and   power   plant 
'<      2.1 This   Investment    charge   should    In- 


divided  approximately  into  three  equal  parts;  one  assessed 
against  the  drainage  district,  another  against  navigation,  and 
the  third  to  be  bonded  separately  against  the  water-power 
plant.  Th-3  water  power  will  justify  a  bond  issue  of  about 
$000,000,    representing  an   investment   of   $180   per  hp. 

DRAINAGE  SOUTH  OF  LAKE  OKEECHOBEE 
Lake  Okeechobee  receives  the  floods  from  a  watershed  of 
5366  sq.mi.,  and  when  its  capacity  is  exceeded  the  waters 
spill  over  its  southern  edge  and  flow  southward  over  an  area 
of  4000  sq.mi.  known  as  the  Florida  Everglades,  stretching 
to  the  southern  coast.  The  Three-Mile  canal  runs  from  the 
lake  westward  into  the  Caloosahatehie  River.  The  Miami 
and  North  New  River  canals  run  to  waters  discharging  into 
the  Atlantic,  and  are  connected  by  the  east-and-west  South 
New  River  Canal.  There  is  shallow  navigation  in  each  canal, 
but  a  large  amount  of  rock  has  to  be  excavated  from  the 
Miami  canal  to  obtain  the  depth  called  for  by  the  plans.  A 
fourth  canal,  the  Hillsborough  Canal,  is  under  construction: 
it  has  as  yet  no  excavated  outlet,  but  is  discharging  about 
400  cu.ft.  of  water  per  second  from  the  lake  into  the  Ever- 
glades. 

These  canals,  the  initial  part  of  a  progressive  drainage 
system,  work  on  which  is  still  progressing,  under  present 
i  onditions,  even  in  so  dry  a  season  as  that  which  has  ob- 
tained for  several  months  past,  now  serve  to  keep  the  Ever- 
glades wet  because  they  are  surcharged  with  Lake  Okeecho- 
bee waters.  This  condition  will  not  obtain  when  the  whole 
project  is  carried  out.  The  present  canals,  as  a  part  of  a 
broad  comprehensive  syste.n:  will  be  worth  to  the  state  every 
dollar  that  they  have  cost. 

We  have  encountered  an  idea  to  the  effect  that  the  prob- 
lem of  draining  the  Everglades  cannot  be  solved  by  pro- 
gressive steps,  but  that  the  whole  area  must  forthwith  be 
covered  by  a  great  interdependent  system  of  canals.  We  be- 
lieve this  to  be  an  erroneous  idea  and  that  the  Everglades 
can  be  reclaimed  progressively,  as  is  now  planned,  and  that 
the  work  can  so  proceed  as  to  reclaim  the  lands  only  as  fast 
as  there  is  need  for  them.  We  regard  Lake  Okeechobee  as 
the  key  to  the  solution  of  the  whole  problem.  When  that 
great  reservoir  is  brought  under  control  and  the  territory  to 
the  south  is  freed  from  the  overflow  of  the  Lake,  then  the 
emancipated  region  can  be  relieved  by  adequate  main  drain- 
age outlets  and  subsidiary  canals  whose  capacities  may  be 
adjusted  to  meet   the  needs  of  the  territory  which   they  serve. 

At  present  there  have  been  excavated  as  main  canals  (that 
is,  canals  carrying  the  water  of  the  drainage  district  and  its 
watershed  to  some  main  body  of  water),  the  North  New 
River,  South  New  River  and  Miami  canals.  Those  under  con- 
struction are  the  Cypress  Creek.  Snake  Creek,  Snapper  Creek 
and  Hillsborough  canals.  Contract  has  been  let  for  the  West 
Palm  Beach  Canal.  Until  completed  as  planned,  this  system 
of  main  canals  will  not  wholly  accomplish  the  purpose  of 
reclamation,  but  after  the  construction  of  the  Lake  Okeecho- 
bee-St.  Lucie  Canal,  it  will  not  be  unreasonably  expensive  to 
so  increase  its  capacity  that  it  will  suitably  drain  a  major 
portion    of   the    Drainage    District. 

The  existing  system  of  canals  contemplates  the  reclama- 
tion of  a  greater  portion  of  the  Everglades  in  the  immedi- 
ate future  than  will  probably  be  justified  by  the  demand  for 
new  lands.  It  would  have  been  better  to  provide  for  an 
orderly  progression  of  reclamation  in  accordance  with  the 
demand  and  with  due  regard  to  market  conditions  and  trans- 
portation facilities.  The  existing  works  and  the  conditions  of 
land,  ownership  and  settlement  seem  now  to  be  such  as  to 
n  cessitate  an  earnest  effort  to  reclaim  in  one  continuous 
project  and  with  the  greatest  possible  expedition,  all  the 
lands  southeast  of  Lake  Okeechobee,  between  the  Miami  Ca- 
nal, the  proposed  West  Palm  Beach  Canal  and  the  eastern 
boundary    of   the    drainage    district. 

To  meet  this  last  named  requirement,  the  proposed 
scheme  provides  for  supplementary  canals,  NTos.  I.  '.'  and 
:i :  the  enlargement  of  present  canals  .1  to  S  (see  map) 
and  the  placing  of  lucks  in  these  latter  canals.  The 
cosl  of  this  work  is  shown  in  Table  I.  An  additional  sys- 
tem of  canals  farther  south  is  shown  on  the  map.  and 
the  cost  of  this  (as  well  as  of  proposed  canals  in  the 
north )  is  shown  in  Table  1 1 . 

OTHER  DRAIN  v;k  CAN  \i.s  The  Ulapattah  Flats  in  the 
northeast  corner  of  the  Drainage  District  are  to  be  drained 
by  a  canal  (No  8  on  the  map)  running  from  the  northern 
edge  of  the  District  to  the  St.  Lucie  outlet  canal.  The  north- 
west corner  of  the  District   beyond   Lake  Okeechobee  presents 

an  isolated  problem  and  is  an  illustration  of  the  fact  that  it 
is  possible  to  economically  drain  fractional  portions  of  th> 
Everglades.      This   is    to    be    served    by    canals    Nos.    I    to    7.      As 
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TABLE 
Canal 


Total 
Enlarging 
A,  B,  C, 
D  and  E 

Total 


I.      WORK    TCI    BE    UNDERTAKEN    FIRST 


Length 


391 


Area  drained 

sq.  miles 

340 

242 

429 


Excavatiorj 

1000  cu.yd. 

7078 

7844 
15,510 


Cost 
$637,000 

7S4.II00 
1,5.")  1,000 


1011 

1084 

2095 
No.  1,  9c  ; 


30,432 

9972 
Four  lo 
40,400 
Nos.  2  and  3, 


10c: 


Unit  cost  for  excavation 
10  and  12Jc. 

Cost  per  acre,  $3.20  above  present  expenditures. 

FUTURE  DRAINAGE  CANALS 
Area  drained       Excavation 


2,972,000 

1,207,200 
101,400 
$4,281,000 
enlargements, 


Canal 


TABLE  II. 
Length 


miles 


lie 
Northwe 


kii in  ou  yd 


50 

2,565 

49 

1,625 

197 

3,704 
4,013 

1,1907 

296 

sr  u, in  in 

Northeast 

195 

6,188 

$372,000 

106 

2,500 

$150,000 

2907 
3504 

73,148 

$14,630,000 

$15,8011, III  111 

Grand  total  428 

Unit  cost  of  excavation:     Northwest,  6c;    South,  20c 

Cost  per  acre:  Northwest,  $4,27;  Northeast,  $3.51;  West,  $2.76;  South, 
$7.92.     These  costs  include  the  share  for  the  St.  Lucie  outlet  canal. 

the  lands  are  reclaimed,  settled  and  cultivated,  it  will  be 
necessary  to  extend  the  canal  system  to  the  west  and  south. 
By  the  above  mentioned  locks  and  the  construction  of  the 
canal  marked  No.  9  on  the  map,  there  will  be  turned  into 
Lake  Okeechobee  from  the  South  and  East  the  drainage  of 
500   sq.miles. 

AUXILIARY    FEATURES    OF    THE    REPORT 
KISSIMMEE    VALLEY    DRAINAGE — The    commission    was 
ted    to   consider   the   effect   of   the   proposed   lowering   of 
ill  eechobee  upon   the   problem    of  draining   the  lands   in 
the    Kissimmee  Valley    (north   of  the   lake),   and   its  conclusion 
is  that  the  successful  reclamation   of  these  lands  is  dependent 
upon  the  lowering  of  the  lake  as  contemplated  by  the  present 
i        This    will    lower    the    mouth    of    the    river,    giving    a 
I.    iter  slope   and    greater   velocity. 
A    former   report   on   a  3-ft.   navigation   system    has   recom- 
mended   that   if   the   lake   is   lowered,   a    lock   should   be   placed 
at  the   mouth   of  the   Kissimmee   River   to   maintain   the   water 
In    the    liver  at    tic-   same   elevation  as   now  exists  during  low- 
stages    in    the    lake.      The    commission    points    out   that 
this  would    prevent    the   Improvement   of  over   a   million   acres 
of   rich    land,    a    feature    not   warranted    by    the   establishment 
of  a    3-ft.   navigation   in   the  river. 

MAINTENANCE  OF  CANALS — The  permanent  mainte- 
nance of  the  canals  at  their  full  carrying  capacity  is  highly 
Import  Hy    in    view    of    the    character    of    materia] 

favorable   to   the   sloughing  of   the   banks,   the   silting   of   the 

channel  and   the  growth  of  v Is.      For  this   reason,  laws  and 

rning     the    administration     of    the    drainage 

should  contain  strict  provision  tor  canal  maintenance. 

i     should    be    required    to    maintain     the     lateral 

l',,,    thi     largei    canals,   the   tax   levy   should   provide 

1. 1., i-  i    i  in    control   of  i  he  district. 

CAVATION-   For  excavating   the  muck,  sand  and  softer 

soils,  the  commission  knowa  of  no  excavator  which   will  give 

i    ,i    i.  suits  than   the   hydraulic  dredge,  with  the 

i  -   Igi     i i     1 1 1 H  ■■    rock    under   water,   a  nd   a    drill 

■cow   for     n  Lin  1 1  i  in     blasting.      Where    (us   in    this   work)    the 

...i      lustlfii       i  iii     Invest  mi  n i    of    thi     owner    or 

i        necessary  equipment    and   the   employment    ol    a 

rer  and   employees,  the   owner  can    prosecute 

I   a   less  cost   than   that    at    which 

It  Ik  lii-i     to  bi    done   b     contract      Ah  soon  as  the  work   is 

:   out,  a   dipper  dredge   (with   i">"m   of  sufficient    length) 

i   build   a  li  ter  edgi    of  eai  h    berm    to 

hoi  i   back    the   ma  I  ered  bj    the  hydraulic  dredge 

WATER    POWER— The    St.    L outlet    canal,    with    the 

0.2    ( i     c  i    mile,   \i  in   have   a    fall    of 
e  thi    total   fall    from   thi    lowest    pei  mlsslble 

i   the  St.  Lucii    I',    ei 

d!    ii    pei  sei     v.  Ith  (i  fall 

of    hp  B    ft    will  -     1907    m  i    eli 

of  the  lake  this  y  ould   n  ach 
.  ■    J27I  'i'1  dro-electrlc   equlp- 

■■  in    !•■■   Hi"  II mailer 

1  IS  ft,  pi  r  mlli    wouli thi    same 

.  the  total  co  I  for 

'  pi  i    hp. 

will     bo     In 


increasing  demand  for  commercial  and  household  purpoi 
for  pumping  water  for  irrigation,  and  (in  the  earlier  perlo 
for  operating  dredges  in  interior  drainage  operations,  I 
power  will  surely  find  a  profitable  market.  Present  and  pi 
pective  cost  of  fuel  in  that  region  is  high;  therefore  po« 
derived  from  fuel  will  also  be  of  large  cost.  A  gross  aver 
selling  price  of  $40  per  hp.-year  for  24-hr.  power  is  consei 
tive  under  prevailing  conditions.  Thus  there  is  promised 
annual  income  of  $200,000,  which,  however,  does  not  ind 
the  possible  increase  in  actual  sales  equivalent  to  40  or  t 
in  excess  of  actual  plant  capacity,  which  is  made  possible 
the  fact  that  consumers  do  not  use  power  continuously 
the  same  periods  of  the   day. 

Fixed  charges  against  this  plant,  exclusive  of  transmisi 
system,  will  not  exceed  10%  on  the  investment  p>r  $90 
annually.  The  residue  of  the  annual  gross  income  $110, 
plus  the  excess  above  referred  to,  should  care  for  all  opi 
tive  charges  and  leave  a  generous  balance  which  can 
applied    to    future    drainage    district    maintenance. 

NAVIGATION — The  St.  Lucie  Canal  will  have  a  depth  o 
ft.  and  a  bottom  width  of  200  ft.     At  24  miles  from  the  lal 
will  discharge  into  the  St.  Lucie  River,  and  here  would  be   a 
30x130    ft.      Congress   has   accepted   a   project   for   the    irapr 
ment  of  the  St.  Lucie  inlet  and  the  commission   believes 
Congress    will    recognize    the    canal   as    a    link    in    a    water 
across    Florida,    provided    without    cost    to    the   U.    S.    Gov 
ment,    and    will    proceed    to    improve    the    channel    to    the 
by   the  Caloosahatchie  River. 

LOCKS — The  locks  in  the  four  canals  now  existing! 
under  construction  would  be  5  ft.  narrower  than  the  St. 
River  lock.  It  is  proposed  to  build  these  locks  in  cai 
the  caissons  (with  work  commenced)  being  floated  into 
tion  over  foundations  previously  prepared,  and  there 
The  foundations  will  be  of  piles  with  rock  filling  aroun 
pile  heads.  The  miter  sills  will  be  of  white  oak  and 
gates    of   cypress,   long-leaf   yellow-pine   or    Douglas 

It  is  not  considered  necessary  to  provide  a  single  ch 
large  enough  to  carry  the  maximum  flood  that  may 
but  under  such  conditions  the  commission  advises  the 
porary  use  of  all  the  canals  leading  out  of  Lake  Okeecl 
To  accomplish  this,  stop  logs  would  be  placed  at  the  d 
stream  end  of  the  lock  to  raise  the  head  in  the  lock  t 
upstream  level.  Then  the  gates  would  be  opened  and  se< 
and  the  stop  logs  removed  to  give  a  free  flow  throug 
lock.  When  the  emergency  is  over,  the  stop  logs  wou 
replaced    temporarily    to    make    it    possible    to    close    th 


sim  IhiKagainiees^aimi 


Harvard  and  "Massachusetts  Tech." — Ai 
ment  has  beeD  reached  1"  combine  the  engineering 
partments  of  Earvard  University  with  the  Massachi 
Institute  of  Technology,  to  take  effect  when  the 
buildings  of  the  latter  are  completed.  The  preseni 
fessors  of  mechanical,  electrical,  civil,  sanitary  and 

ino-  engineering  I  of   metallurgy  in  each   instil 

will  combine  to  form  the  engineering  faculty 
Students  may  register  as  either  Harvard  or  Tech. 
or  as  both,  and  they  may  receive  their  degrees  from  < 
or  both  instutions.  This  arrangement  is  subject, 
ever,  to  the  requirements  now  existing  which  mal 
gineering  a  post-graduate  study  a1  Harvard  and 
undergraduate  and  p6stgraduate  al  M.  T.  T. 

Each  institution  maintains  its  identity,  being 
lutely  unaffected  in  name,  organization,  and  in  li 
property."  The  [nstitute  of  Technology  will  fvj 
buildings,  laboratories,  equipmeni  and  all  its  funt 
signed  to  the  Departments  mentioned.  Harvard 
the  funds  and  equipmenl  now  belonging  to  the  La^i 
Scientific  School  for  education  and  research  and  al 
three-fifths  of  the  Gordon  McKay  Endowment, 
presidenl  of  Technology  becomes  the  executive  di 
of  the  work,  and  when  Future  presidents  arc  hpI 
(he   Presideni  of  Harvard  will  sil   with  lite  TeeH 
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committee  on  selection.  The  agreement  may  lie  ter- 
minated by  either  party  on  five  years'  notice  or  sooner 
by  mutual  agreement. 

Stevens  [nstitute  of  Technology — A  discussion  on 
"The  Engineer's  Part  in  the  Regulation  of  Public  Utili- 
ties" was  held  at  Stevens  Institute  in  Hoboken.  X.  J., 
on  Jan.  9,  as  a  part  of  a  "Stevens  Convention." 

The  first  speaker  was  President  A.  (.'.  Humphreys,  who 
reported  finding  three  typical  attitudes  of  public-utility 
officials  in  combating  the  misleading  impressions  gen- 
erally given  the  public  of  their  concerns,  'hie  was  aggres- 
sive defense  against  unjust  commission  and  court  de- 
cisions; another  was  meek  submission  to  all  such  orders 
which  gave  the  public  every  impression  of  truth  in  the 
allegations;  the  third  was  attempt  at  educating  the  pub- 
lic to  better  knowledge  of  all  the  affairs  of  the  utility 
company.  He  cited  some  of  the  errors  of  utility  com- 
missions which  had  disturbed  him  and  argued  that  great 
improvement  could  be  expected  with  an  adequate  number 
of  engineers  on  all  regulating  bodies.  This  benefit  would 
come  not  merely  because  they  were  engineers  and  only  if 
they  had  proper  administrative  ability  and  practical  ex- 
perience. 

George  Gibbs,  Consulting  Electrical  Engineer  of  the 
Pennsylvania  R.R..  in  some  contributed  remarks,  ex- 
pressed some  more  definite  doubts  about  having  engi- 
neers as  commissioners.  1!"  placed  administrative  abil- 
ities first  in  importance  with  previous  specialized  train- 
ing secondary.  Hi'  was  afraid  that  the  administrative 
work  would  keep  an  engineer  out  of  touch  with  technical 
development  ami  so  lead  to  error-  of  judgment  in  tech- 
nical matters:  a  permanent  engineering  stall',  not  bur- 
dened with  administration,  might  do  better  work. 

J.  W.  Lieb,  Jr.,  Vice-President  of  the  Xew  York  Eli- 
sun  Co.,  described  utility  regulation  as  one  of  1  \\  •  >  im- 
portant movements  in  this  country — one  looking  to  tic 
improvement  of  rural  life  and  the  other  to  the  benefit  of 
city  dwellers.  Protection  to  life  and  property  was  a  mu- 
nicipal function — hence  (ire  ami  police,  and  usually 
water-supply,  services  were  department-  of  local  govern- 
ment. The  other  agencies  making  I'm-  convenience  and 
comfort,  like  gas  and  electricity  supplies1,  telephone  and 
transportation  services,  etc.,  were  usually  and  reasonably 
private  enterprises  under  some  form  of  public  super- 
vision. Engineers  created  the  conditions  which  had  to  lie 
regulated  and  they  should  be  able  to  handle  the  super- 
vision more  intelligently  than  self-styled  ■'statesmen." 
petty  politicians,  and  men  versed  only  in  law. 

•la-.  E.  Sague,  Member  of  the  Public  Service  Commis- 
sion for  the  Second  District  of  New  York,  first  noted  that 
corporations  were  creatures  of  the  Stale  and  hence  logi- 
cally subject  to  regulation.  The  corporations,  on  the 
other  hand,  were  effective  tools  and  study  of  them  should 
not  he  delegated  by  engineers  to  politicians.  Regula- 
tion would  die  if  the  enthusiasm  of  corporation  men  in 
work  well  done  should  not  he  preserved  :  the  present  in- 
fluence of  state  bodies  he  felt  was  not   in  that  direction. 
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HEWS  NOTES 


\  Wrecked  I'liiiixiiii  in  the  Fraser  River,  B.  C,  accord- 
ing t<>  a  press  dispatch  dated  Jan.  B,  runsni  the  death  of  76 
laborers  of  the  Grand  Trunk  Pacini  < '"  .  who  were  being 
transported  acroi  the  river  The  boat,  carrying  loo  men, 
became   unmanagable  and   was   wrecked   on   the   rocks. 


An  Explosion  occurred  on  the  German  tank  steamer 
'Geestermunde."  bound  from  Baton  Rouge,  La.,  for  Tampico, 
Mexico,  in  the  harbor  of  New  Orleans.  La.,  on  Jan.  5.  A  hOl< 
100  ft.  long  was  torn  in  the  deck,  and  the  ship  was  set  afire, 
when  3000  gal.  of  oil  in  the   port  tanks  blew  up. 

Xo  Bids  for  the  comprehensive  system  of  passenger  sub- 
way rapid-transit  lines  authorized  by  the  City  Council  "l 
Chicago,  were  received  on  Jan.  5,  when  bids  were  to  havi 
opened.  The  proposed  work,  as  noted  in  "Engineering  News," 
Nov.  20.  1913,  page  1044.  covers  approximately  57  miles  of 
route,  or  135  miles  of  single  track,  costing  S9S.O00.0UO  for 
subway  construction  and  $34,000,000  for  equipment.  The  near- 
est approach  to  a  bid  was  an  offer  from  W.  H.  Brown  Con- 
struction Co.,  of  London,  offering  to  bid.  Failure  to  attract 
bids  is  attributed  to  legislative  handicaps,  since  the  city 
cannot  grant  a  franchise  to  exceed  20  years,  and  this  must 
include   the   period   of   construction,    from   3    to   5    years. 

A  Railway  Collision  between  a  freight  train  on  the  Nash- 
ville, Chattanooga  &  St  Louis  Ry.  and  a  street  car  in  the 
southern  outskirts  of  Memphis.  Tenn.,  on  Jan.  4.  caused  the 
death  of  five  persons  and  the  injury  of  several.  The  freight 
train  was  operating  on  a  track  which  the  city  officials  sev- 
eral days  before  the  accident  had  ordered  the  railroad  to 
remove.  As  the  order  had  not  been  complied  with,  the  Mayor. 
E.  H.  Crump,  and  Thomas  Dies,  Commissioner  of  Public 
Utilities,  with  a  force  of  men,  on  Jan.  5,  tore  up  the  rail- 
road track  at  the  grade  crossing  where  the  collision  had  oc- 
curred. 

A  Six-Mile  Lone  Railway  Tunnel  through  the  Continental 
divide,  50  miles  west  of  Denver,  is  projected  by  the  Denver 
&  Salt  Lake  R.R.  Co..  which  has  asked  the  city  of  Denver 
to  vote  a  bond  issue  of  $3,000,000  in  aid  of  the  project.  The 
vote  will  take  place  in  February.  A  report  upon  the  pro- 
posed tunnel  has  been  made  by  a  board  of  engineers,  consist- 
ing of  Messrs.  J.  Yipond  Davies,  of  New  York  City,  E.  W. 
Brunton  and  J.  Wellington  Finch,  of  Denver.  They  estimate 
the  total  cost  of  the  tunnel  as  S4. 420. 000.  its  length  being 
6.03  miles.  The  time  required  for  construction  is  set  at  four 
years.  The  tunnel  is  to  be  driven  at  an  elevation  of  about 
9100  ft.  above  sea  level,  and  was  originally  projected  as  part 
of  the  Denver.  Northwestern  &  Pacific  Ry.  built  by  the  late 
D.   M.   Moffat. 

Under  the  contract  between  the  railway  company  and  the 
city  of  Denver,  the  tunnel  is  to  be  driven  with  a  cross-section 
large  enough  so  that  the  city  can  lay  a  conduit  through  it 
for  increasing  the  city's  water-supply.  In  addition,  the  rail- 
way company  agrees  to  permit  any  other  railway  to  use 
the  tunnel  and  its  approaches  on  reasonable  terms  for  track- 
age rights  and  payment  of  half  the  interest  on  the  invest- 
ment in  the  tunnel.  The  railroad  company  has  the  option 
of  purchasing  the  tunnel  by  paying  to  the  city  the  face  vain, 
of  its  bonds  with  accrued  interest.  The  city  retains  a  per- 
petual right,  however,  to  the  use  of  its  aqueduct  and  conduits 
for   electric   wiring  passing   through   the   tunnel. 

V  I  u ii| ue  Fairer  Plant  has  been  designed  for  the  Ford 
Motor    Co.,    of   Detroit,    Mich.,    to    cost    in    the    neighborhood    of 

-1. 1,000.  The  existing  power  plant  of  the  company  is  notable 

as  having  the  largest  producer-gas  engine  in  the  country. 
This  is  a  5000-hp.  machine  of  the  twin  tandem  type,  having 
four  double-acting  cylinders,  42x72  in  The  machine  was  de- 
signed by  the  mechanical  engineer  of  the  Fori  company. 
Edward  Gray,  and  has  several  features  of  note.  For  instance, 
there  is  no  bedplate,  but  the  cylinders  are  held  in  line  on  the 
foundation  with  provision  for  movements  under  load  and 
temperature  strains.  The  engine  drives  a  2500-kw.  gen- 
erator. 

The  new  station  will  have  foui  6 hp  engines  of  some- 
what similar  type  (known  as  the  "Hamilton-Gray")  .hiving 
four  3750-kw.,  260-volt,  engine-type,  direct-current  generators 
at  mi  r.p.m.  There  will  i"  on-  Important  modification  in  the 
design,  however.  Instead  of  i«"  gas  cylinders  in 
tandem  on  each  side  of  the  generator,  there  will  tie  two  gas 
cylinders  on  one  side  and  two  steam  cylinders  on  the  other, 
steam  will  be  ■  d  from  tic  water  used  in  the  water 
jackets  of  tie-  gas-engine  cylinder  which  will  be  further 
heated   bj    the  exhaust    gases   from    tin  ind   the  waste 

heal  from  the  gas  producers,  a  final  addition  of  heal  may 
perhaps  be  made  in  a  steam  boiler  or  superheater  of  the  usual 
type  'I'll.'  torque  characteristics  of  the  diverse  elements  of 
this   design    will    i"     equalised    by   a    heavy    flywheel 

Tin-  generators  themsel\  i  a  are  of  interest  in  being  the 
largest   reported  for  such  service    The;  ned  foi   9 1  .". 

efficiency    at    full    load,    which    is    claimed    to    be    somewhat 
than   ordinarily    found    li  oh    this   type.      The 

armatures  are  to  bo  split  for  shl  ci  ount  of  clearance 

requirements  of  tunnels  and  brldi  es,  and  the  generators  will 
be  assembled  at  the  Ford  plant.  They  are  being  designed  and 
built   by   th.-   Crocker-Wheelei    Co     of    Ampere,    N    J 
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Progress  ©k&  tfcE&e  CsiftsMM  Wa\tt©2»<= 
Supply 9  H©w  Yorlfe  Catty 

The  last  portion  of  the  city  tunnel  of  the  Catskill 
Aqueduct  'was  holed  through  with  proper  ceremony  on 
Jan.  12.  The  blast  electrically  fired  on  that  occasion 
by  Mayor  Mitchell  completed  the  bore  of  the  18  miles  of 
deep  pressure  tunnel  beneath  New  York  City  and  left 
no  barrier  in  the  110  miles  of  aqueduct  between  the  Ash- 
okon  Dam  in  the  Catskill  Mountains  and  the  terminal 
shafts  in  Brooklyn. 


were  let  on  June    1   and   1  and   construction    Begun    on 
June  5,  12  and  15. 

The  location,  length,  inside  diameter,  contractor  ana 
contract-award  price  for  each  of  the  four  contract  sec- 
tions were  as  follows: 

Contract  63:  Prom  187  ft.  north  of  city  line  to  Aqueduct 
and  Burnside  Avenues,  4  miles.  Diameter,  15  ft.  Mason  & 
Hanger,  Van   Cortland    Park,   New   York   Citv.      53,709,372. 

Contract  65:  5.4  miles,  from  Aqueduct  and  Burnside 
Sth   Ave.    and   W.    99th    St.,   5  4 


Avenues   to   Central    Park,    near 

miles.  Diameter,  15  ft.  for  17,700  ft.  and  i4  ft.  for  "10,600  ft 
Pittsburgh  Contracting  Co.  (Booth  &  Plinn),  1942  Forbes 
Ave.,    Pittsburgh,    Penn.      $5,590,225. 

Contract    66:      Central    Park    at    99th    St.    to    Union    Square 
Diameter,    14    ft.    for    15,600    ft.,    13    ft. 


at    14th   St.,    4.4    miles 


Pig,  I.  Looking  Mows-  Shaft  9  ok  tiii:  City  Tunnel.  Catskill  Aqueduct,  New  Yobs  City 

.    'J'"  '    concrete    watei    stop    around    the    top   of  the    shaft    prevents    surface    water    from    running    down    the 

ri    by    fllvertlni  i     through    the    Chamber    drain    to    the    sewer.       The    concrete    mixing    plant     is    just    above    the 

'■  "'.'['  '        "n<    bucket,  m;   Hi..   |.i  -ill. ,i  iii,   is  directly    ii i'   the   chute  which   bads  from   the   mixer,     Bhla  shaft   is 

olas   Aye.,    between    L49th    and    l.,oih    sis.,   ..,,    ,-,,,,  t,.;,,.t    «.->,   ni.ld   by   the   Pittsburgh   Contracting   Co..   and    la   on 

h    mi    Jan.     12,     1918.      The    View    here    reproduced    was    taken    on    Nov.    27,    1911,    a    few 

months  after  the   (vork    wa      b    [un  I 


'I  unnel  of  the  Cal  kill  Aquedud  begins  a1  the 

Hillvii       !:■   i  i  mm    aear    the    5Tonkere  New    York    line, 
t;    m     Borough,  the  Harlem  River,  Manhat- 
tan Borough,  the  I  a  I   Ri  er  and  on  to  the  two  terminal 
of  Manhattan.     II  ranges  from  L5 
I"  II  ft.  in  i  lined  with  concrete  and  lie    From 

■  >Hi  the  Burface  of  the 

ground.     Il  was  driven  and  i    ! lined  from  '.'  I  ,  h  1 1 ' 

in  which   will  be  erected  and  ith  rete 

take  pipi                section  ivith  flic  water  di  tribu- 
City. 
tunnel  woi                          nto  Four  contrai  I 
'I       16,  1911  j  trai  I 


ror  4500  ri.  and  12  ft.  for  3000  ft.  Gram  Smith  &  Co.  and 
Locher,  Ttome,  N.  Y.,  and  25  W.  42d  St..  \.  w  York  City. 
:  1,612,606. 

Contract  or:  Prom  Union  Square  to  8d  A.ve.  and  Sohermer- 
horn  St.,   Brooklyn,  4   miles.     Diameter,   12  tt.  for  6100  ft.  and 

ii    n.   for    16,000   ft.     brook,   Caboi    S    Rollins   Coi ation, 

Geo     i       i'i>.     and    Thos.    B.    Bryson,    831    Madison    Ave.    New 

rork    City,    $5,727. 1  3  5. 

Ab 8000    ft,   of   16   ft,    tunnel   at    thi rtherlj    end,   not 

Included  above,  waa  embraced  in  the  Hill  View  Reservoir 
Contract,  held  by  the  Keystone  Construction  Co.,  of  Pltts- 
bui  a  h     Penn  .  and   2   Rector  St.,   New    Fork   Citj 

The  Snal  holing  through  lasi  Monday  was  on  Con- 
trad  65  (Pittsburgh  Contracting  Co.).  [nvitationa  to 
the  ceremony  gave  as  the  meeting  place  Shafl  9,  a1  St. 
Nicholas  kve.  and  LBOth  St.  (see  Pig.  I).  On  Ibis  con- 
trad  Bection  .'11111111  three-fifths  of  the  inverl  bus  been 
!■'"  '-11  and    ome  7000  ft.  of  concrete  lining  has  been  sub- 
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etantially  completed   (see  Pig.  "2  fur  view  of  lining  work 
in  progress ) . 

Tin'  Catskill  water-supply  project  includes,  besides  the 
aqueduct  proper  ami  the  city  tunnel,  the  following  ele- 
ments: The  Ashokan  Reservoir,  of  128  billion  gallons 
availahle  capacity,  formed  by  the  Olive  Bridge  Dam  ami 
Beveral  dikes,  at  the  head  of  the  aqueduct;  the  Eensico 
Reservoir,  of  29  billions  available  capacity,  17  miles  be- 
low the  Ashokan  Reservoir  ami  :i"  miles  from  the  City 
Hall,  designed  to  furnish  storage  near  the  city;  the  Hill- 
view  Reservoir,  of  900  million  gallons  capacity,  near  the 
city  line,  designed  to  equalize  the  difference  between  the 


Remarkable  progress  has  been  made  with  the  construc- 
tion of  the  whole  Catskill  water-supply  system.  The 
Board  of  Water  Supply  was  appointed  mi  June  '■>.  L905. 
The  first  contract  was  dated  Apr.  In,  1907,  ami  work 
under  it  was  begun  six  days  later.  The  city-tunnel  plan 
for  delivering  water  to  all  the  boroughs  was  finally  ap- 
proved by  the  Board  of  Estimate  mi  July  i,  1910,  ami 
construction  on  this  work  was  begun  in  June,  1911,  as 
already  stated. 

At  the  present  time  the  Olive  Bridge  Dam  is  nearly 
completed,  but  it  will  take  until  into  1915  to  clean  up 
everything  connected  with  the  Ashokan  Reservoir,  fo 


Fig.  2.  Lining  the  City  Tunnel,  Catskill  Aqueduct 


(Completed    invert,    sidewalls    and    construction    track    in    foreground    and    steel    arch    forms   in    background. 
taken    ,,n    Aim.    19,    1913     near   Shaft    In    on    Contract  65.) 


The   view    was 


steady  (low  of  the  aqueduct  ami  the  varying  rise  of  water 
in  the  city  :  steel  and  cast-iron  extensions  from  the  Brook- 
lyn terminal  shafts  of  (he  city  tunnel,  one  of  which  (cast- 
iron)  will  extend  beneath  (he  Narrows  to  Staten  Island 
(Richmond  Borough);  ami  the  Silver  Lake  Reservoir  on 
Staten    Island,  of    Kilt  million  gallons  capacity. 

The  Catskill  Aqueduct  has  a.  nominal  capacity  of  500 
million  gallons  a  day.  For  the  present  it  will  he  fed  from 
the  drainage  area  (255  sq.mi.)  of  Esopus  ('reek.  only. 
win.  h  has  a  dependable  yield  of  a  850,000,000  gal.  Later 
connections  with  adjacent  drainage  areas  will  command 
a  (olal  drainage  area  of  nearly  '.hmi  sq.nii.,  which  is  esti- 
mated lo  yield  770,000,000  gal.  a  day  in  a  series  of  ex- 
'aonlinarilv   drv    years. 


by  this  dam.  However,  water  has  been  stored  in  this 
reservoir  to  a  heigh(  of  540  l't.  above  sea  level,  and  is 
now  at  5ln  ft.,  as  compared  with  Elev.  590  I'm'  full  water 
level  in  the  west  basin,  ami  Elev.  100  I'm-  the  bed  of 
Esopus  <  'reek  just  above  (he  dam. 

The  ii'.'  miles  of  aqiieduel  proper  is  practically  com- 
pleted. If  needed,  water  could  he  turned,  by  gravity, 
from  (he  Catskill  Aquedud  into  the  Croton  Reservoir 
during  the  coming  spring.  By  the  end  of  L915,  or  early 
in  I  Dill,  it  is  probable  that  water  can  he  delivered  to  (he 
city  through  the  city  pressure  tunnels. 

The   Hill\iew   ReservoiT  is  about   three-fourths  done  and 

probably  will  he  completed  by  the  end  of  1915.  The 
Kensico  Reservoir  is  about   b1','  done.    If  can  he  put  into 
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use  for  a  part  of  its  storage  depth  by  1915,  but  the  con- 
tract does  not  call  for  completion  until  some  five  years 
later. 

The  Silver  Lake  Reservoir  contract  was  let  only  a  few 
months  ago.  The  contract  for  the  Narrows  Crossing  is 
being  advertised,  bids  to  be  received  on  dan.  27.  Aside 
from  buildings  and  various  equipment  items  the  only 
parts  of  the  Catskill  water-supply  system  not  yet  con- 
tracted for  or  advertised  are  the  pipe  line  on  Staten  Is- 
land and  a  short  length  of  steel  pipe  in  Brooklyn. 

J.  Waldo  Smith  is  chief  engineer  and  Merritt  H. 
Smith  deputy  chief  of  the  Board  of  Water  Supply,  Al- 
fred I).  Flinn  is  department  engineer  of  Headquarters 
Department:  and  Walter  B.  Spear  is  department  engi- 
neer for  the  City  Aqueduct,  including  all  the  construc- 
tion within  the  city. 


Mr.  George  Rommel,  Jr.,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
City    Engineer    of    Pel  *acola,    Fla. 

Robert  C.  Hicks,  General  Inspector  in  the  Department  of 
Public    Works,    Philadelphia,    Penn.,    has    resigned. 

Mr.  J.  W.  Butts,  Trainmaster  of  the  Missouri,  Kansas  & 
T.  xas  R>\,  at  Greenville.  Tex.,  has  been  promoted  to  be 
Superintendent    at    Greenville. 

Mr.  T.  Nicholson  has  been  appointed  Master  Mechanic  of 
Hi.-  Louisiana  Ry.  &  Navigation  Co.,  at  Shreveport,  La.,  suc- 
ceeding    Mr.   M.    F.    McCara,    resigned. 

**  Mr.  Albert  W.  Burgren  has  resigned  from  the  firm  of  Ross 
&  Burgren,  Architects,  San  Francisco.  Calif.,  to  open  an  office 
in   the  Holbrook    Bldg.   under  his  own   name. 

Mi.  W.  H.  He  Prance  has  been  appointed  Division  Super- 
intendent  of  the  Texas  &  Pacific  Ry.  at  New  Orleans,  La.,  suc- 
ceeding   Mr.   X.   G.    Pearsall,   assigned   to  other  duties. 

Mr.  G.    li    Ashmore  has  1 n   promoted   from  the  position  of 

General  Foreman  .<i  Clinton,  towa,  to  that  of  Master  Me- 
!    the  Chicago  &   Northwestern    Ry.,  at   Pekin,  111. 

Mr.  John  K.  Fahey,  recently  Assistant  Superintendent  of 
Morgan's  Louisiana  &  Texas  R.R.  &  Steamship  Co.,  has  been 
promoted   to  be  Superintendent  of  Terminals  at   New  Orleans, 

1.:. 

Mr.   George    P.   Turner   has   been   appointed    Assistant   En- 
gineer,   Office    of   tin-    Special    Engineer    of    the    Union    Pacific 
tied    io    valuation    work    with   headquarters   at 
Neb. 
Mr.    B.   «'.    Mulhern,    recently    Superintendent    of   the   Pitts- 

burgh,    Slum ,v    Northern    i:y  .    at    st     Marys,    Penn.,    has 

loted     to    i"-    General    Superintendent,     with     head- 
quarters  at   St.    Marys. 

Mi,    Thomas    Schoenlaub,    who    has    been    acting    Superin 
tendenl   oi    Maintenance   In   Division   3,   New   York   State   High- 
way  i,  rtown,   .v.   v..  has   been   promoted   to 
i     Watertown. 

Mi  thi       ev     CI t  thi     ai  t  mi  in  t    of 

Publli  in,-,  adu- 

uated  in  'iii m   Lhi    University  of  Pittsburgh, 

University  of   Pennsylvania,   in    I    IS 

Mi      i:     I-     R  ood     M.    Am.    In   i      i :     E      formerly    Assli  tanl 
oo„  .  i     depa  1 1  mi  ni     oi     '  in      Pennsj  Ivanin 

i-  l:      ai     ,  I '  ■■  i ited   Chlel     I 

oi    ii  i  ■ .    i .....  i . i      .i  1 1on,    New 

City 
Mr    .1     A.   Griffin,    Assoc,    M,    Am.   Soc    C     E„    io,    ;,    number 

u     I     ictlon  di ment  of  the 

ilstunl    Engineer,   has  been  appointed    En- 
..r   Vtalnti  n  :    ;  Floi  Ida    Ry  . 

'    !•:  .    has  rei  I    

i  ■        i  :        Co     Co,  tland,   'in  .   to 

pei  lallzlng 

tlon,   with  offlci      m 


Mr.  W.  D.  Scott,  General  Superintendent  of  the  Great 
Northern  Ry..  Seattle,  Wash.,  has  been  appointed  General 
Superintendent  of  the  Spokane,  Portland  &  Seattle  and  Ore- 
gon Trunk  Rys.,  with  headquarters  at  Portland,  Lire.,  suc- 
ceeding   Mr.    J.    Russell,    resigned. 

Messrs.  H.  F.  J.  Porter,  M.  Am.  Soc.  M.  E.,  and  A.  L.  A. 
Himmelwright,  M.  Am.  Soc.  C.  E.,  announce  their  associa- 
tion for  the  practice  ot  .  ngineering,  specializing  in  problems 
involving  the  safety  to  life  in  buildings,  with  offices  in  the 
Masonic  Hall  Bldg.,  23rd  St.  and  Sixth  Ave.,  New  York  City. 

Mr.  Arthur  C.  Toner,  Assoc.  M.  Am.  Soc.  C.  E.,  whose 
resignation  as  Assistant  Engineer  of  the  Baltimore  Sewerage 
Commission  was  noted  in  our  issue  of  Dec.  25,  1913,  has  been 
appointed  Engineer  of  the  Association  of  American  Portland 
Cement    Manufacturers,    with    offices    in    Philadelphia,    Penn. 

Air.  Thomas  C.  Atwood,  M.  Am.  Soc.  C.  E.,  formerly  Division 
Engineer,  Department  of  Gas.  Water  Supply  ,V:  Electricity  of 
the  City  of  New  York,  has  accepted  the  position  of  Con- 
struction Manager  of  the  new  reinforced-concrete  amphi- 
theater for  the  athletic  field  of  Yale  University,  New  Haven, 
Conn. 

Mr.  A.  Vernon  Orner,  Civil  and  Mining  Engineer,  recently 
with  the  firm  of  Hess  &  Bouton,  Engineers,  Du  Bois,  Penn., 
has  been  appointed  Chief  Engineer  and  Superintendent  of  the 
Panther  Run  Coal  Co.,  Pardus.  Jefferson  County,  Penn.,  suc- 
ceeding Mr.  Henry  Redding,  who  has  retired  after  11  years 
service    with    the    company. 

Mr.  Benjamin  McKee,  Jr.,  recently  appointed  City  Engi- 
neer of  Warren,  Ohio,  has  found  his  predecessor,  Mr.  B.  C. 
Smith,  disinclined  to  relinquish  the  office.  Mr.  Smith  holds 
that  he  cannot  be  removed,  under  the  civil-service  laws,  ex- 
cept for  cause.  It  is  reported  the  case  wil  be  taken  to  the 
State  Attorney   General   for   a   ruling. 

Mr.  Frank  E.  Pratt.  M.  Am.  Soc.  C.  E.,  for  the  past  nine 
years  Chief  Engineer  for  Arbuckle  Bros,  and  the  Jay  St. 
Terminal,  Brooklyn,  N.  Y.,  has  opened  an  office  at  150  Nassau 
St.,  New  York  City,  for  the  practice  of  civil  engineering  and 
architecture,  specializing  in  the  design  and  construction  of 
docks,    railways,    buildings,    etc.,    for    industrial    plants. 

Mr.  Henry  C.  Allen,  M.  Am.  Soc.  C.  E.,  until  recently  City 
Engineer  of  Syracuse.  N.  Y.,  has  opened  an  office  in  Syracuse 
as  Consulting  Engineer.  He  will  also  act  as  Consulting  and 
Chief  Engineer  of  the  Grade  Crossing  Commission  of 
Syracuse.  Mr.  Allen  was  formerly  Special  Deputy  State  En- 
gineer on  the  New  York  Barge  Canal.  He  had  been  City 
Engineer    of    Syracuse    since    1907. 

Mr.  Charles  A.  Hoppin,  M.  Am.  Soc.  M.  E.,  General  Superin- 
tendent of  the  electric  and  heating  departments  of  the  Peoria 
Gas  &  Electric  Co..  has  opened  an  office  in  Peoria,  111.,  as  a 
Consulting  and  Constructing  Engineer,  making  a  specialty  of 
the  construction  and  operation  of  steam-electric  power 
plants,  Seating  and  ventilating  systems  and  mechanical  and 
electrical   equipment  for  factories   and    mines. 

Mr.  William  E.  Copeland,  Chief  Chemist  and  Bateriologist 
of  the  Metropolitan  Sewerage  Commission,  New  York  City, 
has  been  appointed  Chief  Chemist  of  the  Sewerage  Commis- 
si, ii  of  Milwaukee,  Wis.,  of  which  Mr.  T.  Chalkley  Hatton, 
M.  Am.  Soc.  C.  E.,  was  recently  made  Chief  Engineer.  Mr. 
Copeland  will  go  to  Milwaukee  about  Feb.  15.  The  salary 
of  his  new   position   is  reported  to  be  $3600   per  annum. 

Mr.  ( 'liailes  T.  Fisher,  recently  Assistant  Engineer,  New 
York  Stale  Highway  Department,  has  been  promoted  to  be 
Resident  Fnglneer  in  the  Second  division  at  Albany,  N.  Y. 
Mr.  Fisher  graduated  from  the  Worcester  Polytechnic  In- 
stitute m  civil  engineering  in  1901,  ami  has  been  with  the 
Xoi  tin  in  Pacific  Ry.,  the  New  Yoik  State  Barge  Canal,  and 
sin,,.   L906,   with   in.-  New   fork   stain   Highway   Department. 

Mi  M.  G.  Barnes,  M.  Am.  Son.  c.  E.,  Consulting  Engineer, 
member  of  thi  Board  of  Consulting  Engineers  for  the  Im- 
prove  nt    of   Hi..   New    Fork   slain  canals,   announces   that   he 

has   taken   Into  partnership  Mr.   Walter  M.  Smith,  M.   Am.  Soc. 

C     i:  ,    foi    thi     pas n    years    Designing    Engineer   of   the 

Board  oi  \V;,i,.|  Supply,  New  STorfc  City.  \  general  engi- 
neering practice  will  i"-  conducted  under  tin-  Arm  name  of 
Barnes    &    s 1 1 1  i  1 1 1 , 

\i'     Kim.  i    E    Allbee   1ms   resigned   as   Mechanical   s rln- 

tendenl  of  the  Safety  Car  Heating  &  Lighting  Co.,  New  STork 
Cltj       Mi     Allbee   graduated    in   civil  engine. -ring  at    the   Unl- 

versltj    oi    v,  - ,i    ivs'.i.   nn. i    received    the  degree   oi   Me- 

hanli  ..  i  Englneei  then  In  1 90 1  He  entered  the  employ  of 
tin-  Safety  Car  Heating  .«;-  Lighting  Co  in  1890  lie  was  soon 
promoted  to  be  Mechanical  Engineer  and  for  tin-  past  11 
years   has   bei  n    \i.  i  hanlcal    Superintendent 

Mr.  Timothy  IS,  Byrnes  has  retired  as  Vice-President  of  the 
New  Fork,  New  Haven  .v  Hartford  R.H  and  the  Boston  A 
Maine  it.it.     He  wai    born  in   Bellows  Falls,  vt..  in   186        He 
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studied  law  at  Columbia  University  and  it  the  University  of 
Minnesota,  and  for  several  years  practiced  law  in  Minne- 
apolis, Minn.  In  1S92  he  was  appointed  Special  Counsel  of  the 
Great  Northern  Ry.  Mr.  Byrnes  was  afterward  ade  Assistant 
to  the  President  of  the  Northern  Pacific  Ry.,  in  which  ca- 
pacity he  remained  until  190G,  when  he  was  elected  Vice- 
President  of  the  New  York,  New  Haven  &  Hartford  R.R.,  un- 
der  his   former    Northern    Pacific   chief,    Mr.    C.    S.    Mellen. 

Mr.  W.  B.  Saunders,  M.  Am.  Soc.  C.  E.,  recently  with  the 
field  staff  of  H.  M.  Byllesby  &  Co.,  Chicago,  111.,  has  opened 
offices  in  the  Plymouth  Bldg.,  Minneapolis,  Minn.,  for  the 
general  practice  of  civil  engineering,  specializing  in  hy- 
draulics and  appraisals  of  public  utilities.  Mr.  Saunders  hc3 
been  in  engineering  work  since  1903,  and  from  1905  to  1909, 
inclusive,  he  was  Assistant  Engineer  of  the  United  St..  us 
Reclamation  Service  on  several  projects  in  the  Northwest. 
Since  1910  he  has  been  with  H.  M.  Byllesby  &  Co.,  engaged  in 
making  surveys  and  reports  of  properties  in  the  West  and 
South.  He  was  also  Resident  Engineer  on  the  construction 
of  the  Blue  Earth  dam  and  power  plant  near  Mankato.  Minn  , 
and  on  the  Coon  Rapids  dam  and  power  plant  on  the  Missis- 
sippi  River   near   Minneapolis. 

Mr.  D.  C.  Hayne  has  been  appointed  First  Assistant  City 
Engineer  of  Indianapolis.  Ind.,  at  a  salary  of  $2000  per  an- 
num. Mr.  Charles  A.  Brown  has  been  appointed  Second  As- 
sistant City  Engineer,  in  charge  of  sewers,  at  a  salary  of 
$1800  per  annum.  Mr.  J.  Harry  Deane  has  been  reappointed 
Third  Assistant  Engineer,  in  charge  of  streets,  at  a  salary 
of  $1800  per  annum.  Other  salaries  of  engineering  assistants 
at  Indianap  )lis  are  of  interest  to  engineers;  there  are  two 
transitmen  at  $1200  per  annum;  two  draftsmen  <xi  $1200  and 
three  at  $1020  per  annum.  Rodmen  receive  $840  a  year  and 
the  Chief  Inspector  on  construction  work  $1500.  These 
salaries  compare  very  favorably  with  those  of  various  city 
clerical  positions.  Indianapolis  has  the  reputation  of  being 
notable  for  the  low  cost  of  living — due,  doubness,  to  being 
situated    in    the    heart    of   a    great   agricultural    district. 

Mr.  Frederic  B.  Lincoln,  recently  Assistant  to  the  Receiver 
of  the  Pittsburgh,  Shawmut  &  Northern  R.R.,  and  former 
Superintendent  of  Construction  for  the  O'Rourke  Engineering 
Construction  Co.  on  the  Grand  Central  Terminal  worn,  New 
York  City,  has  been  appointed  General  Superintendent  of  the 
Erie  grand  division  of  the  Erie  R.R.,  with  hsadqua  ters  at 
New  York  City.  Mr.  Lincoln's  railway  experience  oegan  in 
the  engineering  department  of  the  Erie  R.R..  in  1S87.  as  a' 
rodman.  He  was  subsequently  promoted  to  be  a  transitman 
and  in  1890  to  be  Assistant  Engineer  of  the  Allegheny  and 
Susquehanna  divisions.  Later  he  was  Trainmaster,  Agent  and 
Division  Superintendent.  For  two  years  following  1904  he 
was  Trainmaster  and  Division  Superintendent  of  the  Dela- 
ware &  Hudson  R.R,  after  which  he  returned  to  engineering 
work  as  Superintendent  of  Construction  of  the  Delaware  & 
Eastern    R.R. 

Mr.  J.  M.  Davis,  whose  resignation  as  General  Superin- 
tendent  of  the  Southern  Pacific  Ry.,  at  San  Francisco,  Calif., 
was  noted  in  our  issue  of  Dec.  25,  1913,  has  been  appointed 
Assistant  General  Manager  of  the  Baltimore  >V-  Ohio  South- 
western and  the  Cincinnati,  Hamilton  &  Dayton  Rys.,  with 
headquarters  at  Cincinnati,  Ohio.  Mr.  Davis  began  railway 
work  as  a  freight  brakeman  and  later  served  in  various 
clerical  capacities  on  railways  in  the  Southwest  and  Mexico 
until  1895,  when  he  went  to  the  Great  Northern  Ry.  at  Du- 
luth,  Minn.,  as  a  clerk  in  the  General  Manager's  office.  He 
was  promoted  to  be  Division  Superintendent  and  later  served 
in  the  same  capacity  on  the  Erie  R.R.  at  Scranton,  Penn.  In 
1903  Mr.  Davis  returned  to  the  Great  Northern  Ry.,  where 
he  was  soon  promoted  to  be  Assistant  General  Superintend- 
ent. He  joined  the  operating  department  of  the  Harriman 
lines  in  1905  as  Assistant  General  Superintendent  at  Salt 
Lake  City,  Utah. 

Mr.  James  Burke,  Superintendent  of  Roadway,  Bridges  and 
Buildings  of  the  Erie  R.R.,  at  Cleveland,  Ohio,  has  been  pro- 
moted to  be  Superintendent  "f  tin-  Chicago  terminal  division, 
at  Chicago,  111,  Mr.  Burke  is  a  native  of  Oswego,  N.  Y..  and 
began  railway  work  at  (in-  age  "f  it  years  with  the  engi- 
neering corps  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry„  in 
1873.  Later  he  was  with  the  engii ring  corps  of  the  Chi- 
cago &  Northwestern  Ry.  In  1880  he  accepted  a  position  as  r 
work-train  onduetor  on  the  Atchison.  Topeka  &  Santa  Fc 
Ry.,  and  in  a  short  time  was  promoted  to  be  Assistant  Road- 
master.  For  three  years,  1SS3  to  l  s s t". ,  he  was  Division  Road- 
master  of  the  Minneapolis  &  St.  Louis  Ry.,  and  for  the  12 
years  following  Division  Roadmaster,  Superintendent  of  Con- 
struction and  General  Roadmaster  of  the  Minneapolis,  St. 
Paul  &  s.i nl t  Ste  Marie  Ry.  lie  was  Division  Engineer  of 
the   Baltimore  &  Ohio  R.R.  from  1899  to  1902:  since  (hen  he 


has  been  with  the  Erie  R.R.  as  Engineer  of  Maintenance-of- 
way  and   Superintendent   of   Roadway,    Bridges  and   Buildings, 

Mr.  William  A.  Shaw,  Civil  Engineer,  President  of  the 
American  Engineering  &  Construction  Co.,  of  Chicago,  111., 
has  been  appointed  a  member  of  the  new  Public  Utilities 
Commission  of  Illinois.  Mr.  Shaw  was  born  at  Mt.  Morris, 
111.,  in  1866;  he  graduated  in  civil  °ngineering  from  Val- 
paraiso Univetsity  in  Indiana  in  1S91.  After  graduation  he 
was  first  employed  in  the  City  Engineer's  office  at  Rock- 
ford,  111.  Later  he  was  City  Engineer  of  Rogers  Park,  a 
suburb  of  Chicago,  111.,  which  was  annexed  to  the  city  in 
1S93.  For  a  couple  of  years  he  was  Division  Engineer  in 
the  sewer  department  of  Chicago,  leaving  the  city  employ  in 
1895  to  enter  private  practice,  specializing  in  municipal  work. 
In  189*  he  returned  to  the  Chicago  sewer  department  where 
for  several  years  he  was  in  charge  of  much  important  con- 
struction work,  serving  a  part  of  the  time  as  Chief  of  the 
intercepting  sewer  division.  In  1905  he  was  made  Engineer  in 
charge  of  the  Chicago  water-works,  resigning  in  June,  1907, 
to  become  President  of  the  American  Engineering  &  Con- 
struction Co..  which  has  had  some  large  sewer  contracts  for 
Louisville,  Ky.,  Chicago,  and  other  cities.  Last  summer  he 
was  appointed  a  member  of  the  Illinois  Rivers  and  Lakes 
Commission. 

Mr.  Joseph  Wood,  First  Vice-President  of  the  Pennsyl- 
vania R.R.  lines  west  of  Pittsburgh  and  President  of  the 
V'andalia  R.R.  and  other  subsidiary  lines,  has  resigned,  ef- 
fective, Feb.  1.  Mr.  Wood  is  another  of  the  civil-engineer 
executives  of  the  Pennsylvania  R.R.  He  graduated  in  civil 
engineering  from  the  Pennsylvania  Polytechnic  College  ill 
1864.  and  in  the  autumn  of  the  same  year  entered  engineer- 
ing work  as  a  rodman  on  the  construction  of  a  connecting 
railway  at  Philadelphia,  Penn.  He  was  soon  promoted  to 
le  Assistant  Engineer,  and  in  1869  was  appointed  Resident 
Engineer  of  the  Northern  Central  Ry.  In  May.  1872.  he  be- 
came Resident  Engineer  of  the  Baltimore  &  I-otomac  R.R. 
and  Engineer  of  the  Northern  Central  Ry.  In  1S7S  after  14 
years  in  civil-engineering  work,  Mr.  Wood  accepted  a  posi- 
tion in  the  mechanical  department  of  the  Pennsylvania  R.R. 
as  Assistant  to  the  Superintendent  of  Motive  Power,  at  Al- 
toona.  In  1SS1  he  was  made  Superintendent  of  Motive  Power 
of  the  Pennsylvania  Co.,  and  six  years  later  he  was  pro- 
moted to  be  General  Superintendent  of  Transportation  of 
this  and  subsidiary  companies.  In  March.  1890.  Mr.  Wood 
became  General  Manager  of  the  Pennsylvania  R.R.  lines  west 
of  Pittsburgh;  in  1S96.  he  was  elected  Fourth  Vice-Presi- 
dent,   and    in    1905    First   Vice-President. 

Mr.  A.  S  Zinn,  M.  Am.  Soc.  C.  E.,  has  resigned  as  Resident 
Engineer,  of  the  Fourth  division  of  the  Panama  Canal,  and  the 
position  has  been  abolished,  the  dry  excavation  "work  having 
been  entirely  completed.  Mr.  Zinn  was  one  of  the  earliest 
American  engineers  to  go  to  the  Isthmus:  in  the  reorganiza- 
tion of  the  engineering  forces  in  1907  lie  was  appointed 
Resident  Engineer  of  the  Central  division  under  the  late 
Lieut. -Col.  Gaillaid,  Division  Engineer,  and  has  since  In  en 
continuously  in  charge  of  much  important  work  in  this  most 
troublesome  section  of  the  canal.  The  reduction  of  the  en- 
gineering forces  of  the  Fourth  division  is  the  natural  con- 
sequence oi  the  decreased  steam-shovel  work.  At  the  time 
the  Central  division  was  abolished,  Oct.  10  last,  and  the 
Fourth  division  created,  it  was  expected  to  keep  at  least  12 
.steam  shovels  busy  tor  an  indefinite  time  on  the  work  of  ex- 
cavating  at  the  tops  of  the  Culebra  cut  slides  to  lessen  the 
weight  of  the  moving  material;  but  a  change  of  plan  has 
been  made,  following  the  good  showing  made  by  the  dredges 
at  work  in  the  cut,  and  the  relatively  slight  movement  of 
the  slides,  and  all  the  steam  shovels  have  now  been  removed 
from  west  bank  and  but  four  are  left  on  the  east  bank.  Mr. 
Z:""-,  v/flfl  spend  about  two  months  longer  on  the  Isthmus,  and 
will   vet'.rn  to   his   home   in   Chicago,    111.,    in   the  spring. 


©BETUAJRY 


William  D.  Marks.  M.  Am  lnsi  i:  B  .  tor  several  years 
Whitney  Professor  of  dynamic  engineering  at  the  Unlversitj 
ot  Pennsylvania,  and  a  well  known  consulting  engineer,  died 
Jan.  6  a1  the  Champlaln  Valley-  Hospital.  Plattsburg,  N.  Y. 
H<  was  born  in  st  Louis,  Mo.,  on  Feb.  26,  1849.  At  the  age 
of  -i  years  he  was  graduated  In  civil  engineering  at  Sheffield 
Scientific  School,  Vale  University,  where  the  year  following 
he  received  the  degree  of  civil  Engineer,  lie  was  engaged 
in  engineering  work  on  various  railways,  gas-works  and 
Iron-WOrks  until  1876,  when  he  was  appointed  Instructor  in 
mechanical  engineering  at  Lehigh  University  The  following 
year  he  went   to   the  University   of   Pennsylvania    as   Professor 


154 


ENGINEERING     NEWS 


Vol.  71,  No.  3 


of  dynamic  engineering.  In  1S87  he  was  made  Engineer  and 
President  of  the  Edison  Electric  Light  Co.,  of  Philadelphia. 
Prof.  Harks  was  an  honorary  life  member  of  the  Franklin 
Institute  of  Philadelphia  and  a  member  of  the  American 
Philosophical  Society.  He  was  the  author  of  several  books, 
reports  and  scientific  papers.  In  recent  years  he  had  main- 
tained  an    office   in    New    York    City. 

Herman  Charles  Meinholtz,  M  Am.  Sue.  M.  E.,  Vice-Presi- 
dent and  Superintendent  of  the  Heine  Safety  Boiler  Co.,  St. 
Louis,  Mo.,  died  at  his  home  in  that  city.  Dec.  24,  1913.  .tie 
was  born  in  St.  Louis  in  186S.  He  attended  the  public  schools 
until  1SS6,  when  he  was  graduated  from  the  Manual  Training 
School.  For  a  few  months  he  was  an  assistant  in  the  labor- 
atory of  Washington  University,  St.  Louis,  under  the  late 
Prof.  J.  B.  Johnson,  but  shortly  afterward  entered  the  employ 
of  the  Heine  Safety  Boiler  Co.  as  a  draftsman.  At  the  be- 
ginning of  Mr.  Meinholtz's  connection  witn  the  company  it 
was  still  in  its  infancy,  and  he  grew  up  with  the  business. 
b<  ing  promoted  successively  tlfrough  various  positions  until 
in  1S95  he  was  made  Superintendent.  In  1907  he  was  elected 
Vice-President.  It  is  sr.id  of  him  that,  although  of  a  very 
modest  and  unassuming  disposition  he  made  many  friends 
and  was  a  keen  observer  and  judge  of  men.  He  was  honest 
and  courageous,  and  while  slow  to  form  decided  opinions, 
after  having  once  arrived  at  a  conclusion,  he  is  said  to  have 
very  persistently  maintained  it,  and  that  his  judgment  was 
usually  justified  by  the  results.  Mr.  Meinholtz  is  survived  by 
a    widow    and    five    children. 


EMQEMEEIRnHO     SOCBETHE^ 


CUMING    MEETINGS 

AMERICAN  SOCIETY  OF  ENGINEERING  CONTRACTORS. 
Jan      16.        Annual    convention    in    New    "1  orK.       Secy.,    J.    ±t. 
Wemlinger,   13   Park   Row,   New   York   City. 
KANSAS    ENGINEERING    SOCIETY. 

Jan.     20-21.       Annual     meeting     at     Lawrence,     Kan.       Secy., 
T.  J.  Strickler,  Topeka,  Kan. 
AMERICAN    WOOD    PRESERVERS'    ASSOCIATION 

Jan     20-22       Tenth    annua!    convention    at    New    Orleans.    La. 
Secy      F    J.    Angier,    Timber   Preservation    Co.,    Baltimore, 
Md. 
AMI:  l:  ['-AX    SOCIETY    OF   CIVIL    ENGINEERS. 

Jan      21        Annual     meeting     in      New     York.        Secy.,     Chas. 
W.    Hunt.    220    W.    57th    St.,    New    York    City. 
AMERICAN    SOCIETY    OF    HEATING     AND     VENTILATING 
ENGINEERS 
Jan      21-23.       Annual    meeting    in    New    York.      Secy.,    E.    A. 
Scott    29   W.   39th   St.,   New   York   City. 
INDIANA    ENGINEERING    ASSOCIATION. 

22-24.      Annual     meeting    at     Indianapolis,    Ind.    Secy., 
Charles    Brossmann. 
CANADIAN   SOCIETY    OF   CIVIL    ENGINEERS. 

27-29       Annual    n ting    in    Montreal.   Que.      Secy.,    Prof. 

C     ii     McLeod,    176    Mansfield    St.,   Montreal,   Que. 
ILLINOIS    SOCIETY    OF    ENGINEERS    AND    SURVEYORS. 

tin"    at    Peoria,   111.     Secy.,   E.   E.   R. 
Slock,    Chicago,    111. 
RIC    i:  \  II. WAY    ASSOCIATION. 
.I.iji      29-31.       Mi  '-■     in    New     York.       Secy.,    E.    B. 

Burritt,    -"'    V      39th    St.,    New    York    City 
NATIONAL    LIME    MANUFACTURERS'    ASSOCIATION. 

|-5,       \,.,ii  .1     New    York.      Secy.,    Fred    K. 

111. 
CONNECTICUT  SOCIETY   OF  CIVIL  ENGINEERS, 

in.  n         Annual     meeting     at      Hartford.     Conn.       Secy.. 
.1     i  Box    1304,    New    Haven,   Conn. 

OCT  BTY. 

Feb     11-11       Annual    i ting    at    Columbus,    Ohio.      Secy., 

D.    W.    Belt'/.,    Columbus 

ERENCB  ON  CONCRETE   ROAD   BUILDING 

'      Ill       Secy.,    J.    P.    Beck.    72 

W.    .'  I" 

NORTH     DAKOTA     SOCIETY     OF     ENGIN1 

conventloi       I    I ■'■■  i  ;o,    N,    l>.     Si  i 
p>.   Chandl  Dakota     r  irgo 

TK   INSTITUTE 
|\  i,     16-20       A  nnual    mi  In   I  I '  i     .    E.   E. 

Build  i        Phllad 
BOCIETY 

Bluff  i,  lowa      Secy., 

i 

roi  OCl  ETY 

Prei  ol.  ni. 
Bull  Paul 

ii    WATEH  OCT  ITION. 

p    I       in.i      Secy., 

TION 

i:    ii 

0      Ml 

Brooklyn    Engineers'   Club     At    the   annual   dinner   held   al 

C    B„ 

•    nit,    prize  or    50  In  gold  and  a 


certificate  for  the  most  valuable  enginaering  paper  pre: 
before  the  Club  during  the  past  year.  His  paper  was,  "The 
Shore  Road  Improvement  of  the  Department  of  I 'arks, 
Brooklyn."  The  officers  elected  for  the  ensuing  year  were: 
President,  Edwin  J.  Fort,  Secretary,  Joseph  Strachan.  J17 
Remsen    St.,    Brooklyn,    N.    Y. 

EnRincirV  Club  of  St.  Louis — The  annual  dinner  was  held 
at  the  City  Club  on  Dec.  17.  The  election  of  officers  for  1914 
was  announced  as  follows:  President,  A.  P.  Greenfelder; 
Secretary,   W.   W.   Horner. 

National  Fire  Protection  Association — A  Chicago  Chapter 
of  this  Association  was  organized  on  Dec.  15,  1913,  with  a 
membership  of  about  200  The  Association  comprises  active 
and  associate  members  who,  as  associations  and  individuals 
are  interested  in  the  reduction  of  loss  by  fire.  The  President 
is  Frank  D.  Chase,  M.  Am.  Soc.  C.  E.,  of  Chicago;  the  Secre- 
tary-Treasurer is  Wm.  S.  Boyd.  76  W.  Monroe  St.,  Chicago,  111. 

Engineers  Society  of  Western  Pennsylvania — The  annual 
meeting  of  the  Structural  Section  was  held  at  the  Society 
rooms  in  Pittsburgh  on  Jan.  6.  The  subject  of  the  evening, 
"The  Strength  of  Equipment  for  Handling  Loads,"  was  sub- 
divided as  follows:  Hooks,  Rings,  Chains,  Cables,  Sheaves, 
Derricks,  Cranes  and  Travelers.  The  annual  meeting  of  this 
Society  will  be  held  on  Jan.  20.  President  Samuel  A.  Taylor 
will  present  as  his  retiring  address  "The  Evolution  of  Bi- 
tuminous Coal  Mining  During  Four  Decades."  The  Secretary 
of  the  Society  is  Elmer  K.  Hiles,  2511  Oliver  Bldg.,  Pitts- 
burgh,   Penn. 

Western  Society  of  Engineers — The  annual  meeting  ana 
dinner  were  held  at  the  La  Salle  Hotel,  Chicago,  Jan.  7,  with 
an  exceptionally  large  attendance.  Dr.  Edwin  H.  Lewis,  of 
Lewis  Institute,  acted  as  toastmaster,  and  the  principal  fea- 
ture was  an  address  on  "Public  Service  Corporations  and 
Public  Utility  Commissions,"  by  Prof.  Mortimer  E.  Cooley. 
Dean  of  the  Department  of  Engineering  at  the  University  of 
Michigan.  Addresses  were  made  also  by  Mr.  Reichmann.  the 
retiring  president,  Mr.  Lee,  the  incoming  president,  and  S.  E. 
Kiser. 

The  report  of  the  secretary  showed  a  total  membership  of 
1248  (781  members,  23S  associate  members,  153  junior  mem- 
bers and  76  of  other  classes).  The  number  of  new  members 
was  116,  but  the  net  increase  in  membership  was  S5.  There 
were  five  losses  by  death:  J.  W.  Crissey,  M.  H.  Dance,  James 
W.  Johnson,  Oscar  Sanne  and  R.  B.  Seymour.  The  "Journal." 
published  monthly  (except  July  and  August),  aggregated  1026 
pages  of  reading  matter.  The  report  of  the  treasurer  may 
be  summarized   as   folows: 

Receipts    (including    bank    balance    $JS1) $19,530 

Expenditures    18.584 

Cash  balance.  Dec.  31,  1913 946 

Total   cash   resources    (bank    balance   and   investments)  .  $14. 44i> 

The  report  of  the  committee  on  the  award  of  the  Chanute 
M  :al  for  papeis  presented  to  the  Society  during  1913,  made 
the  awards  as  follows:  Onward  Bates,  "Arbitration";  Daniel 
\V.  Mead,  "The  Cause  of  Floods  and  the  Factors  that  In- 
fluence their  Intensity";  W.  L.  Abbott,  "The  Northwest  Tower 
Station  of  the  Commonwealth   Edison   Co." 

The  officers  for  1914  are  as  follows:  President,  E.  H. 
Lee,  Chief  Engineer  of  the  Chicago  &  Western  Indiana  R.R.; 
Vice-presidents,  B.  E.  Grant.  Ernest  McCullough  and  G.  F. 
Gebhardt;  Treasurer.  C.  R.  Dart;  Secretary,  J.  H.  Warder 
1735    Monadnock    Block,    Chicago. 

Southern  California  Association  of  Members  of  the  Am. 
Soc.  C.  E. — At  a  meeting  on  Jan.  5.  at  the  University  Club, 
of  Los.  Angeles,  Calif.,  the  following  officers  were  elected 
for  the  ensuing  year:  President,  J.  B.  Lippincott;  First  vice- 
President,    Capt,    C     T     Leeds      s.- i    Viee-President.    George 

s.    I'.inkley;   Treasurer,   Chas.    H.    Lee;   Secretary,   W.   K.   Bar- 
i, .,   ,i       w     M    Thomaa   then   presented  a  paper  on  the  Thomas 
i.  in   ni    I'"'  ed-concrete   bi  Id    i 

Cleveland  Engineering  Society — At  a  luncheon  of  the  So- 
ciety, on  Jan  7,  Commissioner  W.  C,  ECeough  and  Secretarj 
i:  i, line,  of  the  Civil   Service  Commission,  Invited   the  So- 

CletJ     to    cooperate     with     the    Commission     in     the     preparation 

,i    ,,,,,    tioni    ami    the   grading  of  examinations  for  eltj    engl 
neerlng    poall  ions. 

Pacific     Northwest      Society     «f     Engineers — The     offici 

lected     for    the    ensuing    year    are    as    follows:      President, 

.i i,    i.nni.      Secj      J<     e    \    Jackson,   812  Central  Building, 

Seattle,     Wash 

Secretaries  «>f  National  Technical  Societies — A  meetlni 

held    lii    New    York,   on    Dei      13,    i"   dlscuse     the    question    of 

avotdlr,  i   i  onflli  ting   dat<  a  in   the  m< ol    n  itl I     

tlfli    and   ■  ' I  ocletl  At.  mporarj mmittei     wa  i 

Inted    i i    upon    nils  subjei  I     ind    to  confei    «  Ith   a 

similar  emu Society  of  Hallway  ciui.  Secretaries. 

A   jniiit    nie.  iii.  nlttees  Is  scheduled   for  Jan.   10. 
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■  The  January  number  of  The  Journal  of  the  American 
s",  nil/  of  Mechanical  Engineers  appears  with  an  en- 
larged page  (.standard  9xl2-in.)  and  with  an  enlarged 
scope  and  a  new  arrangement  of  contents.  The  reading 
pages  are  in  four  sections.  The  first  and  fourth  sections 
are  devoted  to  relatively  minor  affairs  of  the  Society  and 
to  the  Engineering  Societies  Library.  The  second  sec- 
tion contains  papers,  discussions  and  reports  of  meetings 
of  the  Society.  The  third  section  is  a  "Foreign  Review 
and  Review  of  Proceedings  of  Engineering  Societies." 
Different  styles  of  paging  facilitate  the  separate  binding 
of  the  sections  or  the  rejection  of  one  or  more  sections. 
The  annual  Transactions  will  be  discontinued,  unless 
there  is  a  sufficient  demand  for  a  special  edition  in  the 
old  6x9-in.  page  form.  Papers  to  be  presented  will  be 
abstracted  in  the  Journal  in  advance  of  presentation  be- 
fore the  Society  and  will  be  furnished  in  full,  separately, 
on  reeeipt  of  special  reque  t. 


Tattl©=Fsvge  Dittos 

Sir — We  have  read  with  much  interest  the  editorial  in  the 
Engineering  Literature  section  of  "Engineering  News,"  of 
i 18,   1913,  under  the  caption  of  "Title-Page   Dates." 

Tn  eliminate  the  date  from  the  till.-  page  aftei  tin-  orig- 
inal printing  would  be,  In  our  opinion,  detrimental  to  pub- 
lisher purchaser  and  reader,  since  tin'  latter,  we  believe. 
would   view    with   suspicion   a    book    without    such   :i    date       It 

has  bee tr  custom   foi    manj    years  to  continue   the   original 

edition  number  mi  the  title  pages  of  our  publications  until 
'■'  book  lias  1 1,  thoroughly  revised  or  rewritten,  thus  mak- 
ing It  practieallj  .1  net*  1 k,  and  then  to  cha >i  1  such  edi- 
tion   numbei     and    beg  In    again     with     '  PI  1    1     Thous  and,"    or. 

With     "Total      Issue.  _     Thousand."        This     plan     has     always 

proved   sa  1  Isfactory. 

1  -  iu  iut  nti  a   til  li    page  '  i"    date  01   1  he  publication  ■•!   the 
Brsl  edition   would  be  superfluous,     wi    believe   thai   buy- 
ers   ami    readers    "i     technical    1 1        ire     ufnctentlj     experi- 
enced  to   look   .1 1    1  in    1  opj  righl   .late   o.  a 
Sate  ei 

W.M.    II    WILEY, 
President   John    Wiley  ,v   Sons,   tnc. 
New   Vi.r  l:   City,    1  M  1     24     1918 


Platl©'=Griirdle2:'  Design 

Reviewed   by   A.    W.   CARPENTER* 

DESIGN  OF  PLATE  GIRDERS— By  Lewis  E.  Moore.  Assoc.  M 
Am.    Soc.    C.    E. ;    Associate    Professor    of    Structural    Engi- 
neering,    Massachusetts     Institute     of     Technology        New 
York    and    London:      McGraw-Hill    Book    Co.,    Inc       Cloth- 
6x9  in.;  pp.  viii   +   2S5;  82  text  illustrations.     $3,  net. 
This   book  treats   of  the   theory  of   design    of   plate   girders 
as   applied   to    American    practice,    illustrates    the    practice    by 
examples  of  specifications  and  designs  and  presents  tables  for 
facilitating   the   work.      The    object   of   the   author   appears   to 
have    been    to    cover    certain    features    of    design    which    are 
either  not   considered   or  not   satisfactorily   discussed   in  other 
books    on    the    subject,    mainly    for    the    use    of    students,    but 
with  additional  material  to  make  it  appeal  to  practitioners  as 
well. 

The  book  is  made  up  of  seven  chapters  of  text,  one  each 
on  Stresses,  Rivets,  Theory  of  Plate  Girders,  Design  of  a 
Through  Plate  Girder,  Deck  Plate  Girder  Design,  Box  Gird- 
ers, and  Shop  Hints  for  Structural  Draftsmen,  occupying  183 
pages  in  all;  a  complete  reprint  of  the  New  York,  New 
Haven  and  Hartford  R.R.  Co.'s  General  Specifications  for 
Steel  Railroad  Bridges  of  1912,  filling  IS  pages;  and  62  pages 
of  tabulated  values,  diagrams  and  standards  for  use  in  con- 
nection   with    plate    girder    design. 

The  subject  of  stresses  is  treated  very  briefly,  but  perhaps 
sufficiently,  the  author  sensibly  stating  that  so  much  has 
been  written  on  this  subject  that  he  held  it  to  "the  irreducible 
minimum." 

The  author  states  that  he  has  treated  the  subject  of 
rivets  somewhat  more  at  length  and  in  a  different  manner 
from  the  usual:  the  reviewer  would  say  that  the  brief 
chapter  of  8  pages  presents  very  little  difference  from  the 
usual  in  text  books.  There  is  a  good  general  description  of 
the  function  of  rivets  and  their  formation,  so  far  as  power- 
driven  rivets  are  concerned,  but  it  cannot  be  commended  in 
giving  the  impression  that  all  rivets  completely  fill  their 
holes,  as  rivets  driven  by  pneumatic  hammers  or  mauls  fre- 
quently fail  grievously  in  this  respect.  A  brief  mention  is 
made  of  the  existence  of  frictional  resistance  of  riveted  sur- 
faces. The  usual  theory  of  rivets  based  on  their  action  as 
tight-fitting  pins  is  set  forth.  In  referring  to  the  sizes  of 
rivets  used  in  structural  work  only  %  in.  ones  are  mentioned, 
which  seems  hardly  satisfactory.  The  reviewer  decidedly  ob- 
jects to  the  author's  suggestion  that  boiler  designers'  riveted 
joints  are  more   efficient   than   those   of  structural   engineers. 

Under  "Theory  of  Plate  Girders"  the  so  called  "approxi- 
mate" and  "exact"  methods  of  designing  girder  flanges  are 
described  very  fully.  The  author  attempts  to  prove  the 
closeness  of  the  two  methods  by  assuming  that  the  usual 
radius  of  gyration  is  nearly  equal  to  half  the  effective  depth 
and  the  total  area  of  the  girder  nearly  equal  to  double  the 
area  of  one  flange.  These  are  verj  loose  assumptions — for 
the  deck  girder  illustrated  in  a  following  chapter  the  ratios 
are  about  O.sfi  and  1.36  respectively,  (varying  according  to 
assumptions  as  to  gross  or  net  section)  which  are  not  close 
approximations.  The  reason  whj  the  two  methods  ape  oxl 
mate  the  same  results  would  he  better  explained  in  showing 
that  the  differences,  while  considerable,  are  opposite  and  about 
balance  each  other.  The  author  is  1,,  1., ngratulated,  how- 
ever,   en     pointing     mil     tli.     limitations    of    the    approximate 

method    anil    the    I ler    sections    to    which    the    exact 

method  should   be  applied. 

in    treating    of   the   proper   distribution    of   Range   area    be 
twe.-n   angles   and    covei    plates    the   author    repeatedlj    stat 
that    the    angles    should    be    about    one-half    the    area    of    the 
total,    lei    gives   nothing    convincing    in   support   of  this   st.it. 
tnent.     lie  mentions   h  n  Ini     I  Ii  d'ge  of  a   ease  ,.r  ,-, 

with    wide    flange   plates   and    small    alleles    which    "failed    under 

loads   which   ii    shmii.i    have   supported    without    difficulty   had 
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it  acted  m  accordance  with  the  common  theory."  The  author 
will  confer  a  benefit  upon  structural  designers  if  he  will 
publish  the  details  of  this  case,  as  cases  of  failure  in  service 
of  even  the  most  poorly  designed  and  overloaded  plate  Bird- 
ers,  except   from   lack   of   bracing:,    are   rare. 

The  exact  formula  for  shear  is  compared  with  the  ap- 
proximate one  to  show  that  the  latter  is  nearly  correct 
and  safe.  In  an  example  the  results  by  the  two  methods  are 
compared  by  applying  the  exact  shear  to  the  gross  section 
and  the  other  to  the  net,  which  is  manifestly  misleading. 
Many  cases  tested  by  the  reviewer  show  that  the  exact 
method  alwavs  gives  a  greater  maximum  intensity  of  shear 
than  the  approximate  one  of  dividing  the  total  maximum 
vertical  shearing  stress  by  the  area  of  the  web.  and  in  cases 
of  certain  cross-sections,  generally  in  shallow  girders  with 
deep  flanges,  the  excess  by  the  exact  method  is  very  great — 
sometimes  as  much  as   25',. 

Considerable  space  is  given  to  the  factors  of  stiffness  and 
deflection.  The  reviewer  considers  the  importance  of  stiff- 
ness in  free-ended  beams  for  carrying  highway  or  rail- 
way loads  generally  over-estimated  and  that  the  author  over- 
estimates it  for  such  cases:  in  cases  of  beams  with  restrain- 
ing end  connections  to  suspenders  or  columns,  the  case  is  one 
of  secondary  stresses  and  more  important,  especially  for  the 
suspenders  or  columns.  About  all  the  stiff  em  r  formulas 
ever  proposed  are  shown  and  demonstrated — a  waste  of 
effort,  in  the  opinion  of  the-  reviewer.  A  set  of  simple 
formulas  giving  the  maximum  depth  of  certain  beams 
required  for  a  limiting  ratio  of  deflection  to  span  length, 
in  terms  of  the  length,  maximum  fiber  stress  and  modulus 
of  elasticity,  are  new  and  should  be  useful  within  the 
limits  of  their  applicability.  They  would  be  further  sim- 
plifled  if  the  usual  values  for  fiber  stress  and  modulus  were 
substituted  for  the  symbols.  They  do  not  apply  to  beams 
with  variable  moment  of  inertia  and  do  not  take  account  of 
d<  flection  due  to  shear,  so  that  their  application  to  built 
gilders  with  cover  plates  must  be  only  roughly  approximate. 
The  demonstration  throws  some  instructive  light  on  the  re- 
lation of  deflection  to  position  of  loads  while  maintaining 
a  Bxed  maximum  fiber  stress.  If  the  deflection  of  railroad 
and  highway  girders  were  limited  by  specifying  a  ratio  of 
deflection  to  span  length  instead  of  one  of  depth  to  span 
I.  ruth,   it   would    be   more   rational. 

The  chapter  on  "Design   Of  a   Through  Plate   Girder"   shows 
thi     detail    drawing   for  a    45-ft.    railroad   through    plate-girder 
span    with    floor    beam    and    stringer    floor,    on    a    lithographed 
ii ,,i  describes  the  steps  in  the  design  in  detail.     It  seems 
unfortunate   that   there   is  no   discussion  of   the   factors   deter- 
g    the    girder    spacing    and    the    number    of    panels.      An 
even   number  of   panels  is  shown,   which  is  generally  very  un- 
imical    with    short    girder    spans.      There    is    much    for    the 
ienced    designer   to   criticize   in   this   chapter,   in    the   rea- 
sons given  tor   many  points  of  practice,  in  the  choice  of  some 
and  in  the  treatment   of  others',  and   there  are  a   num- 
ber of  d     erepancli      between  1  he  text  and  the  specifications  or 
the  Illustrative  drawing      'Me    treatment   of  economic  depth  is 
I      vague.     The    girder    web   splice   appears   to   be 
ooked    In    the    text,      in    many    points,    however,    the   de- 
„!,.„   ie   quite    clearlj    explained  and   in   accordance  with  good 
modern  pract "  • 

1 haptei    en    Deck    Plate   Girder   Design    covers   the  de- 

railroad    deck    girder    span    for    timber    deck, 
the   New    Haven   specifications,   and    is   accompanied   by 

pi ei  lor   hi    a   dra  m  Ing  showing   the   ae- 

Ign   to  ii    verj    small  scale,     rt    is  open   to   the  same 

line  ol  i   on  the  Through  Girder.    There 

real   deal   "i    fusslnesi    about    the  end   stlffeners   and   an 

m   taking  the   working   bearing      in ■■■:    ai    i'i.< lb    In- 
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It  very  clearly  explains  the  exact  method  of  proportioning 
the  flanges  and  web  and  spacing  the  flange  rivets,  mentions 
diaphragms  and  stiffeners,  but  does  not  include  end  con- 
nections and  bearings.  While  Prof.  Moore  states  in  his  part 
of  the  volume  that  the  angles  should  form  about  one-half  of 
the  flange  section  (which  statement  has  already  been  criti- 
cized by  the  reviewer),  Prof.  Lawrence  designs  his  box 
girder  with  flanges  of  which  the  angles  form  only  about 
27',.  The  computations  for  moment  of  inertia  of  gross  and 
net  sections  are  excellently  tabulated  for  practical  use  and 
the  comparative  computations  of  flange  stresses  following 
various  assumptions  as  to  gross  and  net  flange  sections  are 
illuminating. 

The  chapter  on  "Shop  Hints  for  Structural  Draftsmen"  is 
by  J.  C.  Moses,  Engineer  of  Construction  of  the  Boston  Bridge 
Works,  and  is  to  be  commended  to  all  structural  designers 
and  draftsmen.  It  refers  to  the  elements  of  templet  and 
pattern  making,  shop  work,  shipping  and  erection,  that 
should  influence  or  govern  the  designer  and  the  shop  drafts- 
man in  order  to  obtain  the  most  satisfactory  and  economical 
results. 

The  specifications  of  the  New  Haven  R.R.  (W.  H.  Moore. 
Engineer  of  Bridges),  which  are  reprinted  in  the  book,  appear 
to  be  based  upon  and  largely  identical  with  those  of  the 
American  Railway  Engineering  Association.  The  form  of 
clearance  diagram  shown  for  use  in  the  United  States  is  ex- 
ceptional and  worthy  of  comment.  It  provides  for  7  ft.  fi  in. 
lateral  clearance  from  the  center  line  of  tangent  track  be- 
tween points  3  ft.  9  in.  and  17  ft.  i>  in.  above  the  top  of  rail, 
the  exceptional  feature  being  the  square  inset  of  1  ft.  4  in. 
at  the  3-ft.  9-in.  point.  This  diagram  presents  a  great  ad- 
vantage over  the  usual  form  in  connection  with  the  design 
of  girders  between  tracks,  permitting  such  girders  without 
spreading  the  tracks  in  many  cases  where  they  could  not  be 
used  if  the  diagrams  were,  as  usual,  cut  off  on  a  sloping  line 
in    the   lower   corner. 

The  tables  seem  to  cover  everything  that  is  needed  to 
enable  the  designer  to  properly  proportion  the  principal  parts 
of  plate  girders  without  the  use  of  handbooks  and  with  a 
minimum  of  computation  in  case  the  exact  method  is  fol- 
lowed. They  show,  for  the  range  of  sections  ordinarily  em- 
ployed, the  areas  of  web  plates;  the  equivalent  web  areas  for 
flange  section  (both  one-eighth  and  one-twelfth);  the  gross 
and  net  areas  of  angles,  with  weights;  moments  of  inertia 
of  webs,  of  double  angles  spaced  at  various  distances,  with 
percentages  for  net  sections,  of  pairs  of  flange  plates  10  in. 
wide  spaced  variously;  stiffener  diagrams;  rivet  shearing  and 
lie.i  ring  values;  nominal  overruns  on  angle  legs;  rivet  stand- 
ards for  heads,  clearances  in  driving  and  pitch;  and  multipli- 
cation tables  for  rivet  spacing.  These  tables  are  worthy  of 
separate  publication,  in  which  form  they  would  be  most 
useful    in    practice. 

In  general  the  reviewer  finds  that  this  book  recognizes 
much  of  the  most  modern  thought  and  practice  on  its  subject 
and  contains  much  of  value  to  both  student  and  practitioner: 
he  considers  the  treatment  of  theory  and  of  methods  of 
practice  as  frequently  unsatisfactory  and  inaccurate,  and  that 
there  are  too  few  examples  of  design  for  the  scope  of  the  sub- 
jeei,  especially  as  regards  details.  There  are  also  a  number 
of  minor  inconsistencies  and  errors,  some  of  which  have  been 
pointed  out. 


ECONOMICS    OF    BUSINESS— -By    Norris   A.    Brisco,    author   of 
"The  Economic   Policy  of  Robert    Walpole";   Departmental 
Editor    for    Canada    "Hook    of    Knowledge";    Department    of 
Political  Science,   College  of   the   City   of   New    York.     New 
York:    The     M  aeni  il  la  n    Co.       Cloth:    5x8    in;    pp.    xiv-i-390. 
J1.B0 
Efficiency    in   anything    is  a  bsolu  I  el>    ilcpcndcnl    upon    knowl- 
edge   of    the    thing,    and    knowledge    begins    with    definitions. 
Mr,   Brisco,  In   his  book  on  business,  defines  the  various  types 
of   business   organizations   and    the   duties  of  the  several   offi- 
cials  who   manage   the   affairs   of  each    type,     in   chapter   iv 
certain    principles  of   management   are   laid   down   which   lake 
Into  account    the   psychological   aspect   of   labor.     This   aspect 

i   Important  and   Is  not  at  all  obscure  or  theoretical,    tn 

[act,    Industrial   psychology   might    be   renamed   with   as   great 
truth    and   greater  clarity,   "common   sense." 

In    a    book    of    l  lil-;    character,    which    tries   to   cover   every- 
lliii.        in     its     Hold,     little    errors    are    bound     to    creep    in.       i  in 

i 19  .1   statement    Is   made   to  the  effect    that   "i orpora- 

ii    I"     adjudged    a    voluntary    bankrupt."     Mr,    Brlsco's 

i i         dated   1 9 1  I    and  thi    law    which  ii  quotes  was  amended 

on  June  25,   1910,  to  allow    ill  corporations,  with  ii xceptlon 

"i    municipal,    railroad,    Insurance    and    banking    corporations, 
ii.   iii.    voluntarj    petitions   In   bankruptcj 

Tii.     i k,    as    before    Btated,    Is    very    comprehensive    and 

such   Inaccuracies   as   the  above   are   easilj    acoounted   Cor,   bul 

ii ther    criticism    which    we    are     strained     to 

,,i  i       The    follow  Ing    legend    i  epi  oduced    from    p     116    ha     a 
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.joyous  ring'  to  ambitious  youth,  but  to  the  ears  of  experience 
its  tone  is  hollow:  "Many  large  corporations  are  under  the 
guidance    of    men     under    thirty,    who    a    few    years    previous 

J  started    in    humble    position." 

Proper  stress  is  laid  upon  the  necessity  for  an  adequate 
system  of  cost  accounting.  This  is  followed  by  chapters  on 
buying,  selling,  advertising,  etc.  The  book  should  be  valu- 
able to  those  wishing  to  have  at  hand  a  treatise  on  general 
business  principles  and  its  plain,  nontechnical  language  makes 
it   especially    adapted    to    the    classroom. 


Reviewed   by   ROSSITER  R.   POTTER' 

PRINCIPLES  OF  INDUSTRIAL  ORGANIZATION — By  Dexter 
S.  Kimball,  M.  Am.  M.  E..  Professor  of  Machine  De- 
sign and  Construction;  Sibley  College,  Cornell  University; 
author,  with  John  H.  Barr,  of  "Elements  of  Machine  De- 
sign," "Industrial  Education,"  etc.  New  York  and  Lon- 
don; McGraw-Hill  Book  Co.  Cloth:  6x9  in.;  pp.  xiv  + 
272:    19   plates  and  text  figures.      $2.50   net. 

Trof.  Kimball's  contribution  to  the  literature  of  scientific 
management,  so  called,  is  based  on  a  course  of  lectures  which 
he  has  been  giving  for  a  number  of  years  to  the  senior  class 
in  mechanical  engineering  at  Cornell  University.  He  explains 
in  the  preface  that  the  book  is  an  endeavor  to  set  before 
young  men  entering  the  industrial  field  the  salient  facts  re- 
garding the  most  important  modern  movements  in  this  field 
and  to  txplain  the  origin  and  growth  of  the  important  fea- 
tures of  industrial  organization. 

The  first  four  chapters  are  chie.iy  historical,  treating  of 
the  development  of  the  factory  system  from  the  period  when 
skilled  artisans  owned  their  own  equipment  and  sold  their 
own  product,  and  on  through  the  industrial  revolution  of 
1770-80  inaugurated  by  the  invention  of  the  spinning  jenny, 
and  other  textile  machinery  and  by  the  development  of  James 
"Watt's  steam  engine.  Prof.  Kimball  analyzes  the  character 
of  these  inventions  and  arrives  at  the  conclusion  that  the 
fundamental  principles  involved  are  ill  the  transfer  of  skill 
and    (2)    the   transfer   of   thought    or   intelligence. 

Through  the  transfer  of  skill,  the  accuracy  of  the  work 
is  made  to  depend  not  upon  the  skill  of  the  operator  but 
upon  the  accuracy  of  the  apparatus.  Through  the  transfer 
of  thought,  the  machine  or  apparatus  is  so  made  that  the  un- 
skilled operator  can  turn  out  work  which,  without  the  ma- 
chine, would  require  a  much  higher  degree  of  intelligence 
as  well  as  skill.  The  author  cites  the  modern  automatic 
screw  machine  as  an  example  of  the  complete  transfer  of 
skill  and  thought.  He  states  that  these  principles,  transfer 
of  skill  and  transfer  of  thought,  lie  at  the  bottom  of  mod- 
?rn    industrial    methods. 

The  effects  of  the  industrial  revolution  upon  the  worker 
and  upon  the  industry  in  general  are  discussed  in  the  third 
chapter.  By  the  new  conditions,  the  worker  was  separated 
from  the  tools  of  industry,  and  with  the  invention  of  new 
machinery  the  textile  workers  of  England,  for  example,  were 
it  first  degraded  since  their  work  could  then  be  done  by  un- 
skilled and  therefore  poorly  paid  operatives.  The  field  of 
labor,  however,  was  extended  in  that  many  unskilled  people 
were  enabled  to  take  an  important  part  in  the  industrial 
field.  Thus  while  the  new  methods  may  degrade  certain 
classes  of  labor  they  may  also  elevate  others.  At  the  same 
time  a  new  field  for  the  skilled  mechanic  is  opened  in  the 
making  of  tools  used  by  relatively  unskilled  workers.  The 
general  effect  on  industry  itself  is.  of  course,  to  increase  pro- 
duction and  decrease  cost.  The  author  next  takes  up  the  correc- 
tive influences,  such  as  factory  welfare  work,  industrial  legis- 
lation, industrial  education,  etc.,  looking  to  the  reform  of  the 
undesirable  conditions  which  have  accompanied  the  industrial 
revolution. 

Modern  industrial  tendencies  are  classified  under  the  head- 
ings of  aggregation  or  increase  in  six.-,  specialization,  stand- 
ardization and  interchangeability,  division  of  labor  and 
Division  of  mental  labor.  The  various  forms  of  industrial 
ownership,  such  as  partnerships,  corporations,  etc.,  are  next 
explained. 

Then  comes  the  true  "scientific-management"  part  of  the 
book,  beginning  with  a  discussion  of  the  general  features  of 
industrial  administration.  it  has  come  to  be  the  accepted 
order  ol  things  thai  every  writer  on  scientific  management 
must  present  his  list  of  "principles."  Prof.  Kimball  bows  to 
the  law  of  custom  apparently  and  presents  a  very  modest 
list  of  only  six   principles  which   "underlie   the  economic  pro- 

duetlc r    manufactured    goods."      These   principles    are-    (i) 

i    ol"   labor,    including    separation    of   mental    ami    manual 

Eal  (2)   and   r n t  Transfer  of  skill  and  transfer  of  thought; 


(4)  Reduction  of  unit  cost  by  mass  production;  (5)  Coordina- 
tion of  the  work  of  men  and  departments;  (6)  Systematic  use 
of  recorded  experience.  The  remainder  of  this  chapter  takes 
up  line  and  staff  organization,  administrative  charts,  interpre- 
tation of  reports,  shop  conferences  and  committees,  and  de- 
partmental system. 

A  chapter  on  planning  departments  is  chiefly  a  summary 
and  review  of  portions  of  F.  W.  Taylor's  classic  paper  on 
'Shop  Management."  Two  following  chapters  give  an  ex- 
cellent review  of  the  principles  and  methods  of  cost  keep- 
ing, analyze  depreciation  and  reviev  the  methods  of  making 
practical    allowance    for    depreciation    in    bookkeeping. 

Under  Compensation  of  Labor  the  author  explains  and 
discusses  the  day-work  and  piece-work  systems,  the  Halsev 
premium  plan  and  the  Rowan  modification  thereof,  the  Taylor 
differential  piece  rate,  Gantt's  bonus  plan,  and  the  Emerson 
efficiency  plan.  Under  Prof.  Kimball's  analysis  and  compari- 
son, the  Emerson  plan  seems  to  make  the  best  showing,  al- 
though the  author  is  careful  not  to  commit  himself  positively 
on  this  point.  Chapter  NTI  treats  briefly  the  purchase,  stor- 
ing and  inspection  of  materials  and  Chapter  XIII,  the  loca- 
tion,   arrangement   and    construction   of  industrial   plants. 

The  final  chapter  is  a  resume  and  analysis  of  theories  of 
management.  The  author  explains  that  "scientific  manage- 
ment" is  simply  the  application  of  the  scientific  method  to  the 
problems  of  industrial  organization.  He  states  that  "scientific 
management,  so  called,  is  not  a  code  of  rules  as  much  as 
it  is  an  attitude  of  mind  that  aims  to  replace,  'I  think'  with 
'I  know.'  "  In  this  chapt.u-  the  "principles  governing  human 
relations"  are  added  to  the  six  already  given  as  underlying 
economic  manufacture,  and  the  author  remarks  that  personal- 
ity has  been  and  will  remain  the  great  moving  for  e  in 
human  affairs.  He  adds,  however,  that  personality  alone  is 
no  longer  sufficient  when  called  upon  to  compete  witli  pi  i  - 
sonality   backed   by   classified   knowledge. 

Trof.  Kimball  compares  the  modern  "scientific-man;:^;.  - 
ment"  movement  with  the  industrial  revolution  of  1770.  In 
his  final  summing  up  of  the  situation,  he  states  that  while 
it  seems  reasonable  that  the  employer  should  use  such  scien- 
tific data  as  may  be  available  for  increasing  production,  on 
the  other  hand,  it  must  be  recognized  that  the  employer  can 
no  longer  introduce  any  or  all  methods  int...  his  shop  at  will. 
Finally  he  advances  the  opinion  that  the  great  problem  at 
present  is  not  more  economical  production  but  economic  and 
equitable    distribution    of   the    fruits   of   labor. 

Others  besides  "young  men  entering  the  industrial  field" 
will  read  this  book  with  interest  and  profit.  The  old-school 
manager  who  wishes  to  get  a  birdseye  view  of  "scientific- 
management"  methods  can  find  no  better  book.  It  is  true 
that  anyone  wishing  thoroughly  to  study  any  branch  of  tlie 
subject  must  refer  to  works  which  go  into  further  detail,  but 
on  the  other  hand,  no  matter  how  familiar  one  may  be  with 
all  the  details,  he  will  derive  benefit  from  Prof.  Kimball's 
ilear    and    intelligent    review    and    analysis. 

:*: 


ROBERT     FULTON.     ENGINEER     AND     ARTTST;     HIS     LIFE 
AND    WORKS — By    H.    YV.    Dickinson.    Assoc.    M.    I.    Mech. 
E..    Assistant    Keeper.    The    Science    .Museum.    South    Ken- 
sington.      New     York:       John     Lane     Co.       London:       John 
Lane.    The    Bodley    Head.      Cloth;    6x9    in.;    pp.    xiv    +    333; 
numerous  plates.      S3,   net. 
The  author,   seemingly,   is  an  enthusiastic  and   painstaking- 
antiquarian    and    he    has    given    us    the    evidences    of    Fulton's 
greatness  without  lavish  fulsomeness  or  harsh  condemnation 
Some    SO    or    90    per    cent,    of    the    text    must    be    letters    from 
Fulton    or    letters    about    him.    some    of    which    have    not    been 
given    tills    prominence    before,    even    if    they    were   available. 
The    Hi    or    20    per   cent,    of   the    text    which    is    in    the    words    of 
the   author    is   just    enough    to    orient    each    document    histori- 
cally   and     establish    its    contribution     to     Pulton's    life    story. 
This    book    probably    will    please    more    people    than    any    pri  - 
vious   biography   of   this   early  engineer   for   it    gives   the   evi- 
dence   of   his   actions   and   leaves   each   reader   to   interpret   his 
motives. 

If  there  is  any  one  thing  which  stands  out  from  a  careful 
reading  of  these  letters,  it  is  that  when  Fulton  jumped  from 
painting  int..  engineering  to-  did  not  exhibit  the  technical 
knowledge  which  comes  only  after  years  of  study  and  ox- 
perience.  But  the  inevitable  crudities,  fallacies  and  Igno 
with  which  a  stranger  approached  engineering  very  evident  1; 
disappear  as  the  years  advance.  These  letters  show.  to...  thai 
Fulton,  like  all  abb-  engineers  then  ami  since,  secured  greater 
commercial  adi  mci  b;  combining  all  available  knowledge 
of  an  art  than  by  striving  for  complete  and  brilliant  original- 
ity.     These   pages   seem    to   disclose  an   engineer   more   than   an 
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"inventor,"  though  Fulton  possessed  no  little  practical  ori- 
ginality as  his  development  of  the  art  of  naval  torpedo  at- 
tack   shoos. 

Fulton  has  variously  been  accused  of  wantonly  pilfering 
the  ideas  of  others,  finding  in  the  end  somehow  that  acme 
of  success  which  was  denied  them.  ..  The  letters  of  his  con- 
temporaries here  given  seem  to  show  that  many  of  the 
means  he  employed  were  known  to  have  been  prior  piece- 
meal contributions  available  to  all.  Indeed  on  reading  his 
patent  for  a  steamboat,  here  given  in  full  as  found  in  the 
Boulton  and  Watt  papers,  it  is  obviously  a  patent  for  his 
method  of  designing  an  operative  craft — his  scheme  of  pro- 
portioning wheels  to  hull  and  engine  to  wheels,  etc.  This 
use  of  data  derived  largely  by  others  but  was  neverthe- 
less a  great  technical  advance  and  a  step  which  was  then  re- 
garded essentially  as  invention,  no  matter  how  it  would  be 
held  today  when  logical  procedure  in  design  is  the  rule  rather 
than   the   exception. 

A  Msiinidl]b©©Iri  Mew  im.  WoT-m.  miradl 
Stmlbstt^.inice 

Reviewed   by   RICHARD  A.  SMART* 

HANDBOOK     FOR     MACHINE     DESIGNERS     AND     DRAFTS- 
MEN— Bv    Frederick    A.    Halsey,    M.    Am.    Soc.    M.    E„    Edi- 
tor   Emeritus    of    "The    American    Machinist";     author    of 
"Slide  Valve  Gears."   "The  Use  of  the  Slide   Rule."   "Worm 
and    Spiral     Gearing."     "The    Metric     Fallacy,"     etc.       New 
York    and    London:    McGraw-Hill    Book    Co.,    Inc.       Cloth: 
8x11  in.;  pp.  ix    +    404;  700  line  drawings.  $5   (21  shillings), 
net. 
The   reviewer   confesses   to   a  weakness   for   the  acquisition 
of    engineering    data,    especially    in    handbook    form,    which    is 
of    a    piece    with    the    leaning    of    the    youthful    reader    toward 
full    of  conversation   and   pictures.      And   when   it   is   of- 
f<  re  1    in   a   form  which  is  at  once  new  in  conception,   pleasing 
to    the   eye   and   well   adapted    to   daily   use.    the   attraction   is 
I  ible. 
Mr.    Halsey's  new   handbook   answers   this   description   well. 
Machine  designers  and   draftsmen  have  been  under  the   neces- 
sity   of    gathering    their    data    for    themselves    from    the    tech- 
nical  periodicals,   the  transactions  of  the  engineering  societies 
lie   numerous   and   excellent   treatises   on   machine   design, 
with    occasional    reference    to    the    existing   handbooks    of   gen- 
i      i    engineering   information.     They   can   now   have   at   hand 
•     first    time    a    compilation    of    data    designed    for    their 
particular   use   and    taken    largely   from   that  mine   of  informa- 
t [<  n,    Hi.-   fibs    of   the   "American    Machinist."      The  author  says 
that   his  "heart  has  often  ached  at  the  manner 
contributions    to    technical    journals    of    permanent 
value  and   usefulness   form  a  procession   to  the  limbo  of  for- 
l     benefit    none    but    those    under   whose    eye 
to    tall     ii    'le     date   of   publication.      This   volume 
is  primarily  an   effort    to  rescue   from  the  oblivion  of  the  out 

of  print       icl tributions   as   >f  direct    use  in   the  design 

hinery. 
It    is   not.    therefore,   his    intention    to    present    his    work    in 

tip-    form    of   -i    treal i nine   design,    but   rather  as  a 

M   i     in    supply    the    specific    needs 
<.f    ill.     designer    of    machinery    in    his    daily    practice. 

The  author   is   eminently    well    fitted    to   undertake    the   prep- 
aration  of  such   a    work,    having   devoted    the    best    years  of  his 
.i    .i.    [gner   ami    as   the   editor   of 
the   leading    periodical   devoted   to   this   branch    of  engineering 
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old  material  as  it  becomes  obsolete  and  adding  such  new 
materia]  as  may  appear  from  time  to  time  in  the  pat;.:-  < >r 
the  "American  Machinist."  This  is  an  excellent  plan  and  it  is 
to  be  hoped  that  provision  will  also  be  made  for  including 
in  future  editions  such  new  material  as  may  appear  originally 
in    other    publications. 

After  a  preliminary  section  dealing  in  a  general  way  with 
the  mechanical  principles  of  design,  in  which  the  author 
brings  out  in  a  clear  and  pointed  manner  some  of  the  much 
neglected  principles  of  the  design  of  machine  parts  enunci- 
ated by  Prof.  John  E.  Sweet,  the  subject  of  plain  or  sliding 
bearings  is  taken  up.  This  sections  deals  principally  with 
journal  bearings  with  sliding  friction,  the  characteristics  and 
relations  of  speed,  pressure  and  temperature  for  such  bear- 
ings. The  author  presents  the  best  and  latest  information 
available  on  these  subjects  and  devotes  a  generous  amount 
of  space  to  the  tables,  diagrams  and  illustrations  which  sup- 
plement his  brief  but  entirely  adequate  discussion.  The 
sources  of  information  are  given  in  every  case  for  the  benefit 
of  those  who  wish  to  refer  to  the  original  presentation.  An 
invaluable  feature  of  the  book,  which  will  appeal  strongly 
to  practical  designers,  is  the  constant  reference  to  the  stand- 
ard practice  of  the  larger  industrial  establishments,  such  as 
the  Westinghouse,  General  Electric  and  Baldwin  companies. 
This  section  also  discusses  thrust  bearings  and  the  use  of  the 
Schiele  curve. 

Other  sections  give  all  the  important  formulas  and  design 
data  for  such  things  as  ball  and  roller  bearings,  shafts  and 
keys,  belts,  pulleys  and  flywheels,  gears,  rope  and  chain 
drives,  brakes,  friction  clutches,  cams,  springs,  bolts,  nuts 
and  screws,  pipe  and  pipe  joints,  etc.  Among  the  specially 
notable  features  of  these  sections  are  certain  commercial  re- 
searches in  work  of  roller  bearings,  certain  special  designs 
of  large  flywheels,  studies  of  Karl  Mayer  on  regulating  effect 
of  flywheels,  some  graphical  methods  of  determining  strength 
and  dimension-,  of  gear  teeth.  Goss'  experiments  with  fric- 
tion-gear materials,  formulas  and  tables  for  dimensions  and 
capacities  of  expanding  ring  and  cone  clutches,  schemes  for 
layout  of  cams,  a  rational  method  of  spring  design,  Baldwin 
taper  bolts,  Kingley's  experiments  on  screw  friction,   etc.,  etc. 

The  section  devoted  to  hydraulics  and  hydraulic  machinery 
is  prefaced  by  a  brief  consideration  of  the  theory  of  the  flow 
of  water,  but  treats  the  subject  largely  from  the  viewpoint 
of  the  practicing  designer.  Attention  is  given  to  the  design 
and  use  of  hydraulic  fittings  and  packing.  Pipe  and  Pipe 
Joints  is  the  title  of  a  section  which  contains  an  abstract  of 
the  National  Tube  Co.'s  experiments  on  the  bursting  and 
collapsing  strength  of  pipes,  tables  of  the  dimensions  and 
strength  of  pipe  and  fittings,  with  a  discussion  of  pipe  joints 
for  special  service  and  systems  of  pipe  marking. 

An  excellent  section  is  that  devoted  to  Press  and  Running 
Fits.  The  author  presents  in  tabular  and  graphic  form  the 
tolerances  and  allowances  recommended  and  used  by  the 
British  Engineering  Standards  Committee,  the  Lane  &  Bodley 
Co.,  the  General  PJlectric,  the  Westinghouse,  the  Brown  & 
Sharpe  Co.,  and  the  C.  W.  Hunt  Co.  An  interesting  diagram 
shows  the  stresses  in  steel  and  cast-iron  hubs  when  pressed 
and   shrunk   on   steel    shafts. 

The  section  on  Balancing  .Machine  Parts  takes  up  the 
balancing  of  rotating  and  reciprocating  parts  and  is  followed 
by  Miscellaneous  Mechanisms,  Constructions  and  Data,  a  sec- 
tion containng  information  relative  to  a  large  number  of 
pertinent   but   unrelated   subjects. 

The  space  accorded  to  the  Performance  and  Power  Re- 
quirements of  Tools  exceeds  thai  given  to  any  other  one  sub- 
ject. This  section  will  be  found  invaluable,  not  only  to  de- 
signers, but  to  all  machine-tool  users.  The  amount  of  in- 
formation presented  in  < pad  form  on  the  power  consump- 
tion of  machine  tools  of  every  description,  best  feeds  and 
speeds,   motor  sizes  and   tool   forms   Is   nol    equaled   elsewhere. 

Cast  iron,  Steel  and  Alloys  are  treated  In  three  sections. 
The  lust  .. iiens  with  a  brief  statement  relative  to  the  chem- 
istry of  e.isi   ir.ni.  followed  by  typical  and  suggested  analyses 

for    use    under    b    great    varietj     of     c litlons.       Over     four 

i dr.-, i    different    analyses   are   given.     The   c position    and 

physical    properties   of   steel,    representing    thi    most    approved 

practice  applying  to  some  fifty  different  uses,  the  carbo - 

i.  ni    in    carbon-steel    tools,    the    Navy    specification    for    steel 

forglngt astlngs,   and    a    large    numbei    ol      i Ics  t  Ions 

li ed   bj    iin    Standards  Committee  of  the  Society  of 

ii:      Bni  rs  are   quoted   In    i  he   seel  Ion   on   steel. 

The  sectl Steam   Boilers,  the  Steam   Eng thi    Gas 

ni     and    C pressed     Mr    at  e    nol    ..n  ered     ai npli  te 

treat!  es    on    the  o    subjects,    bul    are    Intended    to   supply    the 
...   i    Important   date    required   by   the  designer,     Much   ol    thi 
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Measures.  The  final  section  contains  a  very  complete  set 
of   mathematical   tables   of  use   to   the   designer. 

So  little  can  be  found  to  criticize  in  this  work  that  the 
reviewer  would  be  tempted  to  make  his  commendation  un- 
qualified, were  it  not  for  the  fact  that  the  publishers  have 
particularly  invited  suggestions  and  corrections.  The  re- 
viewer believes  that  some  rearrangement  of  sections  would 
l>e  found  more  logical  and  convenient.  Some  material  ap- 
pearing in  certain  sections  could  to  advantage  be  transferred 
to  other  sections,  in  order  that  it  could  be  more  readily 
found.  For  example,  a  more  suitable  place  should  be  found 
tor  a  paragraph  on  the  properties  of  india  rubber  than  under 
the   heading  of  Strength   of  Machine   Parts. 

The  section  heading  Plain  ar  Sliding  Bearings  is  apt  to 
he  misleading  in  that  it  refers  almost  entirely  to  bearings 
having  rotary  motion  whereas  common  practice  makes  use 
of  the  term  sliding  bearings  when  referring  to  those  involv- 
ing rectilinear  motion  only.  The  justification  for  its  use  in 
this  case  is  evidently  that  it  refers  to  bearings  having  slid- 
ing,  as   distinguished   from   rolling,   contact. 

It  would  greatly  facilitate  cross  reference  if  page  numbers 
were  added  to  paragraph  headings,  some  of  which  are  given 
for  cross  references  that  do  not  appear  in  the  index  except 
in  modified  wording.  For  example,  on  page  5S  are  the  words 
"See  Arms  of  Spur  Gears."  There  being  no  such  heading  to 
attract  the  eye  in  the  section  on  Spur  Gears,  one  must  turn 
to  the   index   to   find   "Gears,   Spur,   chart   for   arms   of,    98." 

The  book  is  comparatively  free  from  typographical  errors 
and   is   provided   with   a   good   working   index. 


J>essg»ia 

Reviewed   by   R.   FLEMING* 

GRAPHICS    AND   STRUCTURAL  DESIGN— By   H.    D.    Hess.   M. 
Am.   Soc.   M.    E..    Professor  of  Machine   Design,    Sibley   Col- 
lege,    Cornell     University;    formerly     Designer    and    Com- 
puter   for    the    Mechanical    Department     of     the     Pencoyd 
Iron    Works    and    the    American    Bridge    Co.      New    York: 
John   Wiley   &   Sons,   Inc.      London:    Chapman    &   Hall,    Ltd. 
Cloth;    6xSi    in.;    pp.    viii    +     426;    429   text    figures.      $3    (12'/i> 
shillings),   net. 
In    the   preface   the   author   states    that    the   text   is   intended 
for    his   classes    in    general   engineering   design   and   also    that 
the    problems    chosen    for    discussion    are    those    on    the    border 
line    between    civil    and    mechanical    engineering.      As    a    text- 
book,  unless  supplemented   by   others,   it  is   inadequate   for  the 
equipment    of    an    engineering    student    in    either    graphics    or 
structural  design.     Treating  of  subjects  so  varied  as  conveyor 
girders,    reinforced    concrete,    and    chimneys,    the    space    given 
to   each   must  necessarily   be   so   limited  as  to   curtail   its   use- 
fulness   as   a    book    of   reference. 

Chapter  I  on  Materials  is  largely  taken  from  handbooks; 
Chapter  11  on  Graphics,  III  on  Stresses  in  Structures,  and  IV 
on  Algebraic  Determination  of  Stresses  should  be  enlarged 
to  cover  a  wider  range  of  examples.  Succeeding  chapters  are 
on  Influence  Diagrams,  Tension  Pieces,  Compression  Pieces 
and  Beams,  Columns  and  Girders  for  Conveyors.  The  reader 
will  be  disappointed  to  find  Chapter  IX,  on  Trusses,  Bents  and 
Towers,  to  be  but  eight  pages  treating  only  of  bents  for 
carrying  overhead  pipes  about  yards,  and  towers  for  trans- 
mission   lines. 

Chapter  X,  of  some  twenty  pages,  is  given  to  the  Design 
of  a  Steel  Mill  Building.  This  is  a  subject  in  which  the  re- 
viewer is  especially  interested  and  will  he  examined  in  detail. 
In  the  first  place  the  student  will  look  in  vain  for  the  Figs. 
162  to  158  to  which  references  are  made  in  the  text.  In  the 
design  of  compression  pieces  the  author  at  times  deducts  rivet 
holes  and  uses  net  section.  Just  why  he  does  this,  and  where 
he  draws  the  line  between  using  the  net  and  the  gross  section, 
is  not  stated.  An  unfamiliar  formula  is  given  her,-  ami  '«e- 
where  in  the  book  for  the  normal  wind  pressure  on  a  roof. 
While  the  resulting  normal  pressures  are  close  to  those  ob- 
talned  by  the  well  known  Mutton  formula  the  reviewer  pre- 
fers Duchcmin's  formula  because  it  gives  results  more  nearly 
in    accord   with   the  most   careful   experiments. 

The  author,  in  his  calculations  lor  roof  trusses,  uses  an 
equivalent  load  of  40  lb.  per  square  of  horizontal  projection 
rather  than  a  .separate  determination  ef  truss  stresses  for 
dead,  snow  ami  live  loads,  in  his  specifications  (Chapter 
XXI  i  In-  quotes  c.  C.  Schneider  as  Indorsing  this  practice.  A 
reference  to  Schneider's  "Specifications  for  Structural  Work 
of  Buildings"  will  show  that  Mr.  Schneider  uses  the  square 
liii'l  "f  exposed  surface  and  not  the  square  foot  of  horizontal 
projection. 

it  is  noted  that  a  horizontal  wind  pressure  of  20  lb  per 
Bq.ft.  is  called  for  iii  the  author's  specifications  whi?e  without 
any  explanation  15  lb.  per  sq.ft.  is  used  in  designing  columns, 
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The  author  assumes  the  inside  angles  of  the  column  to 
transfer  the  crane  load  to  the  full  section  of  the  column. 
A  better  practice  is  to  have  these  angles  cany  the  cram 
load  direct  to  the  base.  This  often  necessitates  the  addition 
of  a   cover   plate   or   channel. 

A  number  of  clerical  errors  and  inconsistencies  are  found 
throughout  the  chapter:  Page  125,  2.65  sq.in.  should  be  12.65 
sq.in.;  5.83  sq.in.  should  be  15.83  sq.in.;  for  tne  area  7.00  sq.in 
on  page  126.  7.3  sq.in.  is  used  on  page  126;  the  addition  sign 
(  +  8)  is  given  in  formula  for  value  M  on  page  126  when  the 
division  sign  (H-S)  is  intended;  the  area  or  the  column  sec- 
tion on  page  127  is  13.36  sq.in.,  while  at  the  middle  of  page 
128  an  area  of  16.00  sq.in.  is  used  for  apparently  the  same 
section. 

The  opening  paragraph  of  the  next  chapter,  on  the  Design 
of  a  Railway  Girder,  closes  with  "all  rivets  will  be  %  in.  in 
diameter  and  rivet  holes  will  be  reamed  to  1  in.  in  diameter." 
In  actual  practice  reaming  is  done,  as  stated  in  the  author's 
specifications,  "to  a  finished  diameter  of  not  more  than  ,'c  in. 
larger   than    the    rivet." 

Crane  Frames,  Girders  for  Traveling  Cranes,  Reinforced 
Concrete,  are  the  subjects  of  succeeding  chapters.  But  13 
pages  are  assigned  to  the  difficult  subject  of  foundations — six 
to  foundations  for  machines,  and  seven  to  foundations  for 
buildings.  It  is  observed  that  in  calculating  grillage  beams 
the  extended  part  is  treated  as  a  cantilever  beam  carrying  a 
uniform  load.  The  reviewer  believes  the  method  of  calcula- 
tion given  is  radically  wrong.  The  maximum  bending  moment 
should  be  taken  at  the  center  of  the  beam  and  not  at  the  edge 
of  the  base  or  tier  of  beams.  The  column  base  is  seldom 
strong  enough  to  carry  the  entire  load  at  its  perimeter.  When 
there  are  two  tiers  of  grillage  beams,  as  shown  in  the 
author's  diagram,  the  outer  beam  of  the  upper  tier  is  cer- 
tainly not  capable  of  carrying  the  projecting  load  from  the 
lower    tier. 

Chapters  follow  on  Chimneys,  Retaining  Walls,  Bins, 
Floors.  Walls  and  Roofs.  The  formula  given  for  the  strength 
of  corrugated  roofing  is  wrong.  From  the  table  deduced  from 
this  formula  which  the  author  gives  it  will  be  found  that  a 
piece  of  corrugated  steel  of  No.  20  gage,  2  ft.  wide  and  with 
a  span  of  3  ft.,  can  safely  carry  354  lb.,  also  that  a  piece  2 
ft.  wide  with  a  span  of  6  ft.  can  safely  carry  360  lb.  Of 
course   this   is  absurd. 

The  Specifications  for  Structural  Steel  Work.  Chapter  XXI. 
are  unusually  full  and  complete,  and  leave  little  to  be  desired 
in  this  line.  Objections  will  probably  be  raised  to  single 
paragraphs,  depending  upon  the  personal  equation  of  the 
engineer.  The  reviewer  has  already  called  attention  to  the 
matter  of  wind  pressure.  He  would  also  like  to  see  a  clause 
inserted  barring  the  use  of  trussed  purlins   for  roofs. 

The  last  chapter,  the  longest  in  the  book,  is  a  collection 
of  195  problems,  just  such  as  are  met  in  ordinary  practice. 
Such  a  collection  cannot  but  be  of  value  to  the  student, 
whether    in    or    out    of    college. 

The  author  brings  his  references  throughout  to  a  recent 
date.  The  typography  of  the  book  is  excellent  though  marred 
by  a   number  of  errors. 


QUESTIONS    AND    ANSWERS    RELATING    TO    A.UTOBOMILB 
DESIGN      AND      CONSTRUCTION,      DRIVING      AND      RE- 
PAIR:      A     Self-Instructor    for    Students.    Mechanics    and 
Motorists — By    Victor    W.    Page,    author    of    "The    Modern 
Gasoline   Automobile"   and    "Location   of  Gasoline  Troubles 
Made    Easy."      New    York:    The    Norman    W.    Henley    Pub- 
lishing Co.     Cloth;  5xS   in.;  pp.   608;   329  illustrations.   $1.50. 
The   excellent    treatise   on   the   modern    gasoline   automobile 
by    the   author  of  this   book    was   reviewed    in   our    Engineering 
Literature    section    of    Feb.    13.    1913.      The     present     book     is 
a     smaller,     lower-priced,    and     more    elementary     treatment    of 
the    same    subject    presented    in    catechism    form.      One    of    tie 
great    needs    of    the    automobile    industry     today     is    more    ac- 
curate technical   knowledge   by   the  owners  and   drivers  of  an 
toniohiles,     particularly     the     drivers     of     motor     trucks.       The 

1 k    before    iis    is    an    excellent    one    to    place    iii    the    hands    Of 

any  chauffeur  or  garage  repair  man  We  believe  then 
few  such  men,  even  among  those  of  len-:  experience,  who 
will  not  find  the  ho.,l<  a  useful  ail  in  their  work.  While  the 
book  is  written  with  the  need  of  the  nontechnical  user  in 
mind,  great  pains  have  been  taken  to  make  the  work  scien- 
tifically accurate,  and  there  are  verj  few  cases  thai  we 
have  Tinted  where  any  fault  can  he  found  with  the  accuracy 
of  the  author's   statements,     One  of  these   rare  examples   oc 

Curs   on    par,     :;.,i:    where    the    author   says:      "In    a    horse-drawn 

vehicle  the  weight  of  the  animal  between  the  shafts  prevents 
the  conveyance  from  tipping  over  even  at  the  very  short 
,  i,ni,  i     I  urns" 

Special    commendation    must    he   given    to   the   Illustrations, 
which   a-,     not    merely   clipped    from    trade   catalogs,   as   is   too 
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often  the  case  with  technical  books,  but  appear  in  most  cases 
to  have  been  specially  made  for  the  work,  with  a  profusion 
of  lettering  and  arrow  marks  to  make  the  operation  of  the 
device  as  clear  as  possible  to  the  reader.  It  would  be  diffi- 
cult to  overestimate  the  influence  which  the  automobile  has 
had  in  teaching  the  elements  of  mechanical  engineering 
science  to  the  general  public.  Such  excellent  books  as  this 
greatly    assist    in    this    educational    work. 

Tlhe   Meelhxsiimlcs   of  Flyair&g 

Reviewed   by   WILLIAM   McENTEE* 
MFCH  A.NISCHE      GRUNDLAGEN      DES       f  L.UGZEUGBAUES. 

S^Ta  Baum-uui  I'rof.-ss,.,  an  der  Kgl.  Techn.  Hochschule 
Stuttgart  Vol"'  and  ,  Miinchen  and  Berlin:  R.  Olden- 
bourf  Cloth;  6x9  in.;  pp.  154  and  114:  36  and  2S  text 
figures,   respectively.      4   Marks  per   volume. 

Following  a  brief  introduction  the  first  volume  is  divided 
into  five  parts.  The  first  part  consists  of  39  pages  dealing 
with  the  resistance  of  air  to  the  movement  of  solids  of  simple 
form  and  the  second  part  of  36  pages  with  the  power  required 
to  maintain  such  solid  forms  in  flight.  In  the  third  part  the 
complete  flying  machine  is  considered  as  regards  resistance 
and  power.  The  fourth  and  fifth  parts  deal  with  materials 
of  construction  and  with  propellers  and  motors,  respectively, 
each    covering    19    pages 

The  seco.id  volume  is  divided  into  six  parts  all  relating 
to  the  completed  machine.  The  subjects  of  the  parts  are.  in 
their  order:  starting  flight,  landing,  steering,  motor-upsetting 
moment,  practice  flight,  and  construction  details.  The  18 
plates  in  the  second  volume  are  practically  all  graphic  repre- 
sentations of  the  more  important  results  of  Eiffel's  experi- 
ments,   though    some    cover    work    done    by    Prank    and    Foppl. 

The  important  and  more  difficult  matter  of  stability  is  to 
be  dealt  with  in  a  third  volume  which  is  to  be  issued  at  a 
later  date   t,,   complete   the    present   work. 

The  author  purposely  limits  himself  to  the  use  of  elemen- 
tary mathematics  in  his  treatment  o*  Mie  fundamental  prin- 
ciples of  mechanical  Might.  As  :  .ight  be  expected  in  a  Ger- 
man work,  however,  mathematics  are  used  more  extensively 
than  in  some  similar  English  books  covering  about  the  same 
field.  The  treatmenl  of  the  subject  is  clear  and  in  logical 
sequence. 

.Many  will  not  agree  with  the  author  in  his  discussion  of 
thi  air  propeller.  Prom  considerations  of  pitch  angle  and 
slip  angle  he  arrives  at  the  conclusion  that  a  pitch  angle  of 
15  [S  l(.  ,  tor  efficiency.  This  would  correspond  to  a 
pitch  ratio  of  something  over  three  and  does  not  agree  with 
the  results  obtained  by  experiments  with  both  water  and  air 
Hers    which    agre,  ndicating    that    a    pitch    ratio    of 

v 

THE    BUREAU    OP    SUPPLIES    of    the    Department   of    Water 

Supply,  Gas  and  Electricity,  New  York  City.     A  Reporl  by 

Elftiu    Cunyngham    Church,    Secretarj    of    the    Department 

.,;.  I    ol    tie     Bureau.      Paper;    6x10   in.;   pp.   93;   lllus- 

More  than  two  years  ago  Mr.  Church  was  put  in  charge  of 
the   B  named   just   above.     The   report    be- 

,,,.;.   Mr    Church's  organization  of  the  bureau  and 
:,,   the   same   tlmi    pre    ents  the   fundamental    principles   which 
,,  ,i  i    ■,,-.  ei  ii  anj   such   bureau,     it  con- 
fers on   organization   and   administration,    purchas- 

I a  nd    li    ue    and   i  ecords  and  accounts. 

i  a  nd   othi  i    charts   are   reproduced. 

a   portion  •■!   tie    contents  of   the  reporl     ■ lented   before 

the    American    Watei    Works     Association,    al    Louisville,    Ky., 
;  j     an(]    i  epi  Sensed      orm    in    our    issue    of 

June   i  ler  the  til  le,  "The   Philo  o I    Pui  chasing 

Supplies." 
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Wis3®!©®©  Telegirsiplhy 

HANDBOOK    ON    WIRELESS    TELEGRAPHY:    ITS    THEORY 

AND     PRACTICE,     for    the    Use    of    Electrical     Engineers, 

Students    and    Operators — By    James    Erskine-Murray.    M. 

Inst.     E.     E..     Consulting     Engineer    of     Wireless    between 

Canada    and    Great    Britain.      Fourth    Edition,    Revised   and 

Enlarged.      New   York:    D.   Appleton   &   Co.      Cloth;    6x9   in.; 

pp.    xvi4-442;    SO    illustrations    and    text    figures;    $3,    net. 

WIRELESS  TELEGRAPHY'.     By  C.  L.  Portescue,  Professor  of 

Physics.     Royal     Naval     College,     Greenwich.     Cambridge 

England:     Universitv    Press.      New    York: 

Sons.      Cloth;    5x7    in.;    pp.    vi  +  143; 

net. 

PRACTICAL    USES    OF    THE    WAVE    METER    IN    WIRELESS 

TELEGRAPHY.       By    J.    O.    Mauborgne.    First    Lieutenant 

24th    U.    S.    Infantry:    formerly    Instructor.     Army    Signal 

School.    Fort   Leavenworth.    Kan.      New   Y'ork    and   London: 

McGraw-Hill    Book    Co.       Cloth;    6x9    in.;    pp.    viii  +  74;    42 

text    figures.      $1,    net. 

It   is   natural   to   expect   that   any   treatise   on    radiation   sig 

naling   would   have    to   undergo    frequent   revision   to   show   the 

actual    state    of    this    rapidly    advancing    art;    four    editions    in 

seven    years    ought    to    establish    the    concern    and    industry    of 

the  author  to  keep   his  book   uptodate. 

In  reviewing  the  first  edition  (Nov.  14.  1907)  we  noted 
that  it  was  a  general  technical  exposition  of  the  subject,  in 
no  sense  popular  and  requiring  for  intelligent  understands  g 
some    knowledge    of   electrical    phenomena. 

A  comparison  of  this  latest  edition  with  the  first  shows 
that  a  majority  of  the  pages  have  been  preserved  in  their 
original  form.  The  revision  seems  to  have  been  in  the  nature 
of  additions,  with  a  few  eliminations  to  help  make  room.  But 
this  sort  of  revision  is  satisfactory  in  a  book,  like  this,  which 
employs    historical    treatment    so    much. 

Important  additions  are  seen  on  magnetic  and  electrolytic 
detectors.  Changes  in  the  commercial  Marconi  system  are 
given  in  substitute  and  additional  pages.  The  mere  mention 
of  deForest's  and  Poulsen's  systems  is  supplanted  by  chapters 
on  uniform-current  and  shock-excited  systems  (both  using 
undamped,  or  only  slightly  damped,  wave  trains);  notable 
among  these  are  the  developed  Poulsen,  Goldschmidt,  Lepel, 
new   Telefunken   and   Galletti    systems 

The  old  chapter  on  directive  systems  is  developed  into  a 
larger  one  carrying  the  title  "Antennas" — describing  thm-" 
aerial  constructions  by  which  strength  of  signal  impulses  is 
increased    in    certain    useful    directions. 

New  sections  on  resonance,  damping,  coupled  circuits,  etc., 
have  been  appended  to  the  older  sections  on  theory  of  jigs 
and  jiggers.  In  the  first  edition  a  theory  of  transmission  was 
outlined  and  now  this  is  supported  by  the  physical  studies  of 
Zenneck.  Sommerfeld,  Austin.  Marconi  and  others.  There  are. 
of  course,  numerous  additions  to  the  sections  on  measure- 
ments  and    adjustments. 

The  author  has  made  a  start  toward  an  expression  for  the 
"commercial  efficiency"  of  a  signaling  system.  He  discusses 
such  matters  as  energy  efficiency,  speed,  reliability,  regular- 
ity, selectivity,  etc.,  but  he  does  not  attempt  to  combine  them 
— yet.  Interesting  new  appendices  give  the  "International 
Radiotelegraphic  Convention  for  Control  of  Coast  and  Ship 
Stations"  and  the  draft  specifications  for  the  British  "Imperial 
Chain"   of   Marconi    stations 


Prof.  Fortescue  has  compressed  Into  small  space  a  very 
readable  treatls i  wireless  signaling  it  is  evidently  prom- 
ised that  the  reader  will  have  a  considerable  general  knowl- 
,  dge  of  the  fundament  ils  of  physics.  For  instance  the  aUthOI 
states,  without  attempt  to  expound  theory,  that  the  upper  at- 
mospheric regions  are  regarded  as  being  "ionized"  under  thi 
influence  of  "ultra-violet  waves"  in  sunlight.  From  that  hi 
proceeds   to  describe   the  disturbances   met   with   in   practica 

I       i.iling. 

In  this  style,  the  various  phen na  employed  In   wireless 

telegraphy    a,,-    explained,    tree    recourse    to    analogies    being 
s,.,n.     .\  couple  of  chapters  describe  the  more  Important  pii  i 

ol   apparatus  used  in  the  Leading  system,     Two  n i  chaptei 

treat   of   telegraphj    between    fixed    Btations   or   betvi n    land 

ami    ship    stations;    Anally    there   are    brief   sections   on    aBn 

ii Ic,     naval     and      military     services,     history      and      wireless 

telephony.     There  is  a  well  chosen  though  short  blbllographj 

Considering    the  size   of  the   volume,   li    is   perhaps   sun 

to   note   the   amount    of   Informatl iontalned   In   these   latter 

cha  pi  ere. 


The  basis  of  thi    third  booh  Is refere text  of  the  U.  S.  \ 

School:    the    mailer    naturallj     has    been    revised    and 

amended  In  being   madi     ivallable  foi   general  use,    The  au  I  hi  ■  ■ 
,., ,      i  he   i  heoi  l    ol    «  ave   meters   i  sma  I    svlreli  Ignal 

seti     which    disclose    directly    the    wave    length    01    train 
celvedi  or  which  send  ,,ui   trains  of  desired  wave  length),  and 
ib,  n  ,i i    i le  In   the  Signal  Corps.     The  rest   of 
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iook  discloses  methods  of  determining,  besides  simply 
lengths,  the  physical  characteristics  of  sending  and  re- 
ig    stations    by    the    use   of    the    wave-meter    set. 


by  rearrangement  of  the  chapters  and  by  the  addition 
chapter  or  two  on  typical  jigs  and  fixtures  for  engine 
turret-lathe    work. 


Uses  of  IR.eiiinifos'eedl   Comicspetie 

Reviewed   by   LEON   S.   MOISSEIFF* 

JlDER     EISENBETONBAU:       Ein      Leitfaden      fur      Schule      und 
Praxis.    Von   C.    Kersten.   Oberingenieur   und    Oberlehrer  a. 
D.       Teil     II:        Anwendungen     im      Hoch-     und      Tiefbau. 
Seventh    edition,    revised   and   enlarged.      Berlin:      Wilhelm 
Ernst    &    Sohn.      Cloth;    5xS    in.;    pp.    xii    +    262;    503    text 
illustrations.       4.40    Marks. 
To    attain    the    seventh    edition    in    seven    years    falls    not 
frequently  to  the  good  fortune   of  an   engineering  book.      Ker- 
sten's  little  book   on    the  uses  of  reinforced   concrete   in  build- 
ing  and   subsurface  construction   has   deservedly   achieved   this 
mark    of   its    popularity.      In   the    250    pages   or   so   of   his   book, 
the    author     describes     in     a     concise       manner      all      kinds      of 
systems     of     reinforeed-concreto     construction     in     use,     espe- 
Clally   in   Germany.     The  book  presents  something  like  a   con- 
densed    extract    from    the    voluminous    "Handbuch    fuer    Eisen- 
Ibetonbau."      This  does   not,   however,    intend   to   imply   that  the 
Ijauthor    has    not    made    his    own    individual    selection    or    does 
not    express   his   own    opinions.      It    is    in    the    large    number   of 

■  methods  of  reinforcing  and  in  the  manifold  uses  reinforced 
(concrete   is   put   to   that   the   little    book    excels. 

In  a  concise  and  matter  of  fact  way  the  author  enumerates 

■  one  after  another  the  uses  of  reinforced  concrete,  beginning 
jjwith  floors,  walls,  stairs,  balconies  and  galleries,  cornices. 
I  roofs,     halls,     arches     and     cupolas     for     buildings.       He     then 

treats  of  foundations,  water-tight  sub-cellars,  retaining  and 
inclosing  walls,  canals  and  conduits,  reservoirs  and  bins.  etc. 
The  practical  point  of  view  governs  the  author  at  all  times 
and  he  is  aided  in  this  by  numerous  illustrations. 

A  chapter  containing  twelve  examples  of  computations  for 
structures  of  a  wide  range  will  refresh  the  mind  of  the  prac- 
titioner who  is  not  too  familiar  with  the  theoretical  con- 
siderations   of    reinforced-concrete    design. 

The  book  is  well  gotten  up  and  will  continue  to  be  a  use- 
ful guide  to  concrete  construction. 


me  Jus 
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?d    by    ROSSTTER    R.    POTTERt 


JIGS  AND  FIXTURES;  A  Reference  Book  Showing  Many 
Types  of  Jigs  and  Fixtures  in  Actual  Use  and  Sugges- 
tions for  Various  Cases — By  Fred  H.  Colvin,  M.  Am.  Soc. 
M.  E.,  Associate  Editor.  "American  Machinist."  and  Lucian 
L.  Haas,  M.  Am.  Soc.  M.  E.,  Tool  Designer.  New  York  and 
London:  McGraw-Hill  Book  Co..  Inc.  Cloth;  6x9  in.:  pp. 
vii  +  168:  391  text  illustrations.  $2,  net. 
In  examining  this  book  one  looks  in  vain  for  any  reference 
to  jigs  and  fixtures  for  lathe  work,  and  a  more  careful  in- 
vestigation shows  that  the  book  is  limited  to  milling-machine 
and  drill  jigs  except  for  a  single  chapter  on  the  construc- 
tion  and   uses   of  mandrels. 

The  opening  chapter  describes  a  system  of  jig  and  tool 
drawings  and  tool-room  orders.  The  system  described  is  an 
elaborate  one  suitable  only  for  shops  where  a  large  volume  of 
jig-  and  tool-making  work  is  handled.  This  chapter  includes 
several  pages  of  proposed  standards  with  tabulated  dimen- 
sions  for    parts    commonly    used    in    jig   making. 

The  second  chapter,  on  the  different  kinds  of  jigs,  de- 
scribes very  briefly  some  20  or  25  drill  jigs,  each  one  of  which 
is  shown  by  line  drawings.  No  mention  is  made  of  jigs  for 
purposes  other  than  drill-press  work  and  there  is  no  effort 
t.i   classify    the   jigs   described. 

The  next  Ave  chapters  describe  different  jig  parts  and  de- 
tails. These  .-re  followed  by  chapters  on  mechanical  ami 
pneumatic  milling  fixtures  respectively.  Chapter  X,  on  the 
■sea  and  advantages  of  the  latch  jiu.  a  type  used  purely  for 
drill-press  work,  seems  to  be  out  of  position.  The  same  maj 
be  said  of  Chapter  XIV,  on  machine-vise  jaws,  which  reallj 
belongs  with  the  chapters  on  milling-machine  jigs.  The  in- 
tervening   chapters    take    up    the    design    and    materials    of    a 

rarlety    of   limit    gages   ami    other   types   of 
in    machine-shop    work.      A    chapter   on    tin     construction   and 

nges  of   mandrels    concludes   tin-   I i. 

The   material    included    in    this    volume    is    will    selected    and 

■  l  arly   presented,  and   tin-  I k    will   i f  sum.'   Interest   and 

vain,-   to   anyone   concerned    wilb    tin-   design    ami    i sin. 

of  milllng-machin .hill  Jigs.     Improvement   could   I Ii 


'Engineer    of    Design,    Department    of    Bridges.     Municipal 
Building,   New    Fork   City. 


Tlhe    IB'aas'ea^a    off 

lies  ©f  Electrolysis 

ELECTROLYSIS   IN   CONCRETE.      By    E.   B.   Rosa,  Burton  Mc- 
Collum    and    O.    S.    Peters.      Washington,    D.    C. :    Bureau    of 
Standards.      Technologic    Paper    IS.       Paper;    7x10    in.;    pp. 
137;    illustrated. 
ELECTROLYTIC   CORROSION   OF    IRON   IN   SOILS.      By    Bur- 
ton    McCollum     and     K.     H.     Logan.       Washington,     D.     C: 
Bureau     of     Standards.       Technologic     Paper     25.       Paper; 
7x10    in.;    pp.    69:    illustrated. 
The     studies     on     corrosion     of     iron     in     concrete     of     the 
physicists   of  the  U.   S.   Bureau  of  Standards,   which  have  been 
discussed    previously    in    "Engineering    News,"    are    here    pre- 
sented  in   greater  detail.      It  is   not   necessary   to   review  again 
the  notable  results;  it  is  sufficient  to  remark  that  they  justify 
the   expectations   of  what   could   be   done    tinder   favorable  con- 
ditions  for   persistent  and    ramified    experimentation   following 
a    logical    plan. 

The  second  bulletin  gives  the  details  of  studies  which  we 
have  also  briefly  noted  before.  They  give  new  knowledge 
of  the  complex  phenomena  of  corrosion  of  buried  iron  sub- 
ject to  stray  currents,  and  are  of  unusual  help  in  combat- 
ing this    insidious    destruction    of    underground    structures. 


LEHRBUCH  DER  TECHNISCHKN  PIIYS1K — Von  Prof.  Dr. 
Hans  Lorenz.  Vierter  Band:  Technische  Elaslizi.tats- 
lehre.  Miinchen  and  Berlin:  R.  oldenbourg.  Paper;  6x9 
in.;   pp.   xxiv    +    692;   229    text   illustrations.      19   Marks. 

Applied  mechanics  finds  an  excellent  presentation  here.  Of 
far  more  advanced  grade  (judged  mathematically)  than  the 
treatments  current  in  American  college  instruction,  the  "work 
yet  distinguishes  itself  by  an  arrangement  specially  devised 
for  practical  utility.  The  first  half  of  the  book  deals  with 
stress  problems  of  Applied  Mechanics  like  those  familiar  to 
our  student  days,  but  treated  in  much  greater  analytical 
thoroughness;  e.g..  the  treatment  of  buckling  Is  first  handled 
in  the  ordinary  way  leading  to  the  simple  Euler  formula,  then 
one  of  the  chief  approximations  is  omitted  and  formulas  of 
stricter  validity  derived,  and  finally  the  integration  of  the 
exact  differential  equation  is  ca  ried  out.  with  results  truly 
applicable  to  long,  thin,  spring-blades.  Other  problems  also 
found  in  this  first  part  of  the  book  include,  for  example,  the 
problem  of  stresses  in  pipes,  not  represented  in  American 
works. 

The  second  part  of  the  book  concerns  itself  with  the 
theory  of  elasticity  on  more  narrowly  mathematical  lines.  It 
is  intended  for  special  study  by  advanced  students,  rather 
than    as    part    of    the    regular    instruction. 

The  author  uses  a  successful  method  of  presentation, 
progressing  in  each  chapter  and  each  section  from  the  sim- 
ple to  the  complex.  He  gives  special  explanation  of  the  so- 
lution of  all  differential  equations,  thus  requiring  of  the 
reader  only  the  simple  knowledge  of  normal  calculus  methods. 

V 
THE   TESTING   OF  MATERIALS — Washington.    D.    c. :    Bureau 
of  Standards.      Circular  45.     Paper;   7x10  in.;  pp.  S9. 

This  pamphlet  has  been  prepared  in  response  to  numerous 
and  constant  inquiries  about  the  work  of  the  Bureau  in  gen- 
eral testing  of  various  materials  of  construction.  The  several 
lines  of  work  of  the  Bureau  are  disclosed  and  the  usual  tests 
are  outlined,  etc.  There  are.  first,  preliminary  discussions  of 
classification  properties  ami  their  determination,  measures  of 
quality,  specifications  for  quality,  conditions  under  which  the 
Bureau  does  testing,  etc.  The  rest  of  the  volume  takes  up  in 
oi-il.r  metal  products,  cements  ami  concrete,  ceramics,  lime, 
st. me.  paints,  bitumens,  inks,  paper,  textiles,  rubber,  leather, 
oils  and  greases,  chemicals,  electrical,  magnetic,  thermal  and 
optical  materials,  boiler  water,  instruments,  etc.  There  la 
finally    a    schedule    ..f    fees    charged    for    such    work    as    the 

Mil'  .an    il.ii  S 

HOUSE    HEATING    FUEL   TESTS       Bj     W.    H     Meekei    an. I    II 
W.    Wagner.       Bulletin    33.       Anns.    Iowa:       Iowa    State    Col- 
li    ,     ,,i     Agriculture   ami    Mechanic    Arts.      Paper;    6x9   In,; 
pp.    v.".:   Illustrated 
The  information   in   this   bulletin,  on   the  utility  ..r  certain 
Iowa    fuels    for   house    heating,    is   of   greatest    local    interest. 
The    Importance    of    such    studies    for    BUCh    a    state    is    obvious. 

after  it   Is  realized  that  a   few nt    ..-.noun-   In  statewide 

coal   consumption   means   over   (125, I   saved      Before    giving 

(he  details  of  the  tests  made,  the  authors  Summarize  theti  re- 
sults hi  populai  discussions  of  fuel  ...sis.  conditions  of  effi- 
cient use,  attentioi [ulred  and  degrees  of  cleanliness   to   bi 

.  \  pei  ted 
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[So  far  as  possible  ths  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all, 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Fersons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  of  books  or  papers  privately 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice] 

DIE      AUSSTELLUNGEN      DER      DEUTSCHEN      LANDWIRT- 
SI'IIAFTS-IIKSEI.LSCIIAFT      ZV      STRASSBURG      IN      1890 
FXD   1907.    und   die   Entwicklung   des   landwirtschaftlichen 
Masehinenwesens — Von     Prof.    Dr.     Carl     Luedecke.     [Son- 
derabdruck    aus    "Zuhlings    landwirtschaftliche    Beitung    ; 
Heft    19,    1913.]       Stuttgart:    Eugen    Ulmer.       Paper,    6x10 
in.;    pp.    36;    illustrated. 
BEITRAGE    ZUR    GESCHICHTE     DER    TECHNIK    UND    IN- 
DUSTRIE:   Jahrbuch    des    Vereines    Deutsche]-    Ingenieure 
1912 — Herausgegeben    von     Conrad    Matschoss.       4.     Band. 
Berlin:    Julius    Springer.      Paper;    Sxll    in.;    pp.    357;    illus- 
trated.     S   Marks. 
DIE  BEREC'HNUNG  DER  PRESSLUFTPUMPEN  IN  THEORIE 
UND     PRAXIS — Von     Dr.     L.     Darapsky.       [Sonderabdruck 
aus    der    Wochenschrif t    "Dinglers    Polytechnisches    Jour- 
nal."]      Berlin:    Richard    Dietze.      Paper;    9x12    in.;    pp.    32; 
38   text   figures. 
DER      BRTJECKENBj   *t:      Lehr-      und      Nachschlagebuch      fur 
Studierende     und     Praktiker — Von     M.     Strukel,     Professor 
an   der   Finnliind.   Technischen    Hochschule   in    Helsingfors. 
II   Teil.   Enthaltend:      Bewegliche   und   Steinerne   Briicken. 
Leipzig:   A.   Twietmever.      Paper;    Sxll   in.;   pp.  viii    +    237; 
330    text    figures.      16    Marks. 
THE   CONTROL  OF  WATER   AS   APPLIED   TO   IRRIGATION, 
POWER    AND    TOWN"    WATER    SUPPLY    PURPOSES— By 
Philip   A.    Morley    Parker,   Assoc.   M.   Am.   Soc.   C.   E.     New 
York:      D.    Van    Nostrand    Co.      Cloth:    6x9    in.;    pp.    vii     + 
1055;    273  text  figures.      $5.  net. 
EGYPTIAN    IRRIGATION — By     Sir    AY.     Willcocks,     Formerly 
■  r    to    the   Ministry   of   Public    Works,    Constantinope; 
ing     Director    of    the    Daira    Sania    Company,    and 

c;.  r,.ial    of    Reservoir    Studies.    Egypt,    and    J.    I. 

Craig,    Director  Computation   Office;   Director  Meteorologi- 
cal    Section,     Egyptian     Survey      Department:     now     Con- 
trol],-i-.    Department   of   General   Statistics,   with   an   Intro- 
duction   l>v    Sir    Hanbury    Brown,    formerly    Inspector    Gen- 
.1     Irrigation.    Egypt.      Two    volumes.      Third    edition. 
]•:.  &  F.  x.  Spon,  Ltd.     New  York:  Spon  &  Cham- 
berlain.     Cloth;    7xl»    in.;    pp.    xxxiv     +     884;    188    illustra- 
tions and   -l    folding   platea.     $15,  net,  per  set. 
ENGINE-ROOM    CHEMISTRY:      A    Compend   for   the   Engineer 
and    Englneman — By  Augustus  II.  Gill,   Professor  of  Tech- 
nical   Analysis.    Massachusetts     Institute    of    Technology; 
author    of    "f;as    ami    Fuel    Analysis    for    Engineers"    and 
"A    Stool     Handbook     of    Oil    Analysis"       Second    edition, 
enlarged.     [The   "Power"   Handbooks.]     New 
md    London:    McGraw-Hill    Book    Co.,    Inc.      Cloth; 
4x7    i-        D]  211;    17    text   figures.      $1,   net. 

DAS     ENTWERFEN    UND     BERECHNEN     DER     VERBREN- 
NUNGSKRAFTMASCHINEN        UND        KRAFTGAS-ANLA- 
Hugo    Guidner,     Maschinevoaudirektor,     Vor- 
,i..i .......  i ;.    •  n   cha  n     In     Ascha  Hi  n- 

Third    edition,    revised    ami    >  i ■  I  '  ■  : • .   1     Berlin:    Julius 
Cloth;    ^xll    In.:    pp.    xx  800;    1282   text   flg- 

ibles,      32    Marks. 

FARM    MOTOl  nd     ' '■  ■       Ei Hydraulic    a  rid 

cal    Motors,    Windi B       i.ndrey     \      Potter,    M 

Am.  Soc.  M.   i-;.   Prof<    soi    of  Steam  and  Gas   Engineering, 

stat,-    Agricultural    Colli     i         [Agricultural     En 

i      New    York    a  in     London i    McGraw-Hill 

Co.,    Inc.      Cloth;    5x8    In.;    pp.    ix     +     261;    278    text 
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JAHRESBERICHT  1912  DES  KoXIGLIOHEN  MATERIAL- 
PRUFUNGSAMTES  des  Technischen  Hochschule  zu 
Berlin,  in  Berlin-Liehterfelde  West.  Berlin:  Julius 
Springer.      Paper;    Sxll    in.;    pp.    71;    illustrated. 

THE  MANAGEMENT  OF  PUBLIC  ELECTRIC  SUPPLY  UN- 
DERTAKINGS—  By  A.  filial]  Sell. i  ink.  Gercrai  Alalia  l,  -r, 
St.  Marylebone  Electric  Supply;  formerly  Engineer  and 
Manager,  and  subsequently  Consulting  Engineer,  West 
Ham  Electric  Supply.  London:  "The  Electrical  Times," 
Ltd.      Cloth;    6x10    in.;    pp.    192.      7 »'    shillings,    net. 

MASSACHUSETTS      STATE      BOARD      OF      HEALTH — Forty- 
fourth   Annual    Report,    1912.      Boston:    Mark    W.    Richaiil- 
son,    M.D.,    Secretary.      Cloth;    6x9    in.;    pp.    779. 
In  addition   to  a  continuation    of   the  classic  Lawrence   Ex- 
periment   Station    reports    on    the    purification    of    sewage   and 
water,    this    volume    contains    the    following    reports    of    par- 
ticular  interest  to  engineers:   Studies  of  Fish   Life  and  Water 
Pollution,   by   H.   W.   Clark   and    George   O.   Adams;   A   Study   of 
the    Efficiency    of    Certain    Methods    for    the    Sanitary    Control 
of    Swimming     Pools,     hv     H.     W.     Clark     and     Stephen     DeM. 
Gage;    Effect    of    Sewage    Disposal.    1912;    and    A    Study    of    the 
Hygienic  Condition  of  the  Air  in  Textile  Mills  with  Reference 
to   the   Influence   of  Artificial   Humidilication,   by   H.  W.   Clark 
and    Stephen    DeM.    Gage. 

MODERN  CITIES;  Progress  of  the  Awakening  for  Their 
Betterment  Here  and  in  Europe — By  Horatio  M.  Pollock 
and  William  S.  Morgan.  New  York  and  London:  Funk 
&  Wagnalls  Co.  Cloth;  5x8  in.;  pp.  x  +  418;  illustrated. 
$1.50,    net. 

NOTES  ON  THE  PREVENTION  OF  DUST  AND  GAS  EX- 
PLOSIONS IN  COAL  MINES — By  George  S.  Rice.  Tech- 
nical Paper  56.  Washington,  D.  C. :  Bureau  of  Mines. 
Paper;    6x9    in.;    pp.   24. 

OIL  PRODUCTION  METHODS— Bv  Paul  M.  Faine,  Assistant 
Superintendent,  Honolulu  Cons.  Oil  Co.,  and  B.  It  Stroud, 
Petroleum  Engineer;  formerly  Superintendent,  Monte 
Cristo  Oil  &  Dev.  Co.;  Field  Superintendent,  Universal 
Oil  Co.,  With  a  Chapter  on  Accounting  Systems  by  W.  F. 
and  W.  B.  Sampson,  Expert  Accountants  with  Klink. 
Bean  &  Co.  San  Francisco,  Calif.:  Western  Engineering 
Publishing  Co.  Cloth;  6x9  in.;  pp.  240;  216  text  illustra- 
tions.     $3,    postpaid. 

A  READER  OF  SCIENTIFIC  AND  TECHNICAL  SPANISH  for 
Colleges  and  Technical  Schools,  with  Vocabulary  and 
Notes — By  Cornells  DeWitt  Willcox.  Lieutenant  Colonel, 
United  States  Army;  Professor,  U.  S.  Military  Academy; 
Late  General  Staff  Corps,  Officer  d'Acedemic,  New  York: 
Sturgis  &  Walton.  Cloth;  5xS  in.;  pp.  588;  57  text  fig- 
ures.      $1.75,    net. 

SILT  IN  THE  RIO  GRANDE — Report   by  W.   AY.   Follett,   Con- 
sulting    Engineer,      International      Boundary     Commission 
and    Advisory    Engineer,    Commission    for    the    Equitable 
Distribution    of    the    AVaters    of    the    Rio    Grande.      Paper; 
6x9  in.;   pp.  102. 
A  lengthy  abstract  of  this  report  appeared   in   our  issue  of 
Jan.   1,    1914,   p.  .18.      Copies   may    be   obtained    from    the   author, 
Box   108,    El    Paso,    Tex. 

SOUTHWESTERN      WATER      WORKS      ASSOCIATION— Pro- 
ceedings   of    Convention,    May,    1913.      Paper;    6x9    in.;    pp. 
112. 
SPECIFICATIONS    FOR    CONSTRUCTION    OF    A    STANDARD 
BUILDING — Report   of   Committee   on    Fire-resistive   Con- 
struction,   National    Fire    Protection    Association,    87    Milk 
St.,    Boston,    Mass.       [Reprinted     w-ith     amendments    from 
Proceedings   of   1913.]      Paper;    6x9   in.;   pp.    9. 
In    formulating    a    "standard     fireproof    building"     the     As- 
sociation   supplies    a    highly    valuable    reference    standard    for 
the    use    of   architects,    owners    and    engineers.      The    pamphlet 
should    reach    every   member   of   all    these   classes;    it   probably 
will    reach    most    structural    engineers    and    architects    and    is 
bound   to   exert   wide   influence. 

STROMUNGSENERGIE  UND   MECHANISCHE    ARBEIT:    Beit- 
ige   zur   abstrakten    Dynamik    und    ihre    Anwendung 
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Pumpen    unci    Turbine 
indturbinen,   Trag-    und 
vim     Geschossen     Von 
ringer,      cloth;    6x9    in.; 
ns.      10    Marks. 


Schhfspropeller, 
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Schlagfliigel  und  I. 
Paul  Wagner.  Berl 
pp.   xi     I     252;    161    ti 

THIRTEENTH  CEXSI'S  OF  THE  UNITED  STATES.  Taken    In 
nun.      Vol.    in.    Population— Reports   by  states,   with  sta- 
tistics   for    Counties,    Cities    and    other    Civil    Divisions 
Washington,    D.    C;    Bureau    of   the   Census.     Cloth;    9x12 
in.:    pp.    1225. 

TRANSACTIONS  OF  THE  AMERICAN  CERAMIC  SOCIETY, 
Vol.  XV,  1913  Columbus,  Ohio;  Edward  Orl lr..  Secre- 
ts ry.     I  'a  per;  6x9  In.;  pp.  7  17;   iliusi  i  a  I  ed. 

TRAVELING     ENGINEERS'     ASSOCIATION     Proceedings     of 

I  ! niioii.     August,     1913.       E  el     Buffalo,     N      v.:     W    O. 

Thompson,  Secretary,  Care  of  N.  v.  C.  Car  shops.  Leather; 
6x9  in.;  pp.  :(7l. 

UNITED    STATES    BUREAU    OF    STANDARDS     Washington, 

D.    C.      Pi ■;    7x10    In. 

Pees     ioi     Electrb      Magnetic    ami     Photometric    Testing. 

Circulai    6      Pp    23 

The    VTi  in.    Caral      Circular  43      Pp,    L2 

ii1    h    i-'ii' ncj     \ leters — By  3.   ii.   Delllnger.     Reprint 

Pp     |  19;   iiin   i. .ii.. I. 

VACUUM  CI  EANINQ  SYSTEMS;   A  Treatise  on  the   Prlnclplei 

■  i    i       i  if    Mechanli  al    CI   h  nlni       Bj     u     S     I  loolej . 
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S<l®el   A,a*clh\    lEirectlaoira   iFos3   ana 

Hew  YoirlKl  CSSy 
A  remarkably  large  armory  is  being  built  for  the  8th 
.Regiment  of  Coast  Artillery  (of  the  New  York  militia) 
at  Kingsbridge  Eoad  and  Claflin  Terrace,  New  York 
City.  It  will  have  the  largest  drill  hall  in  the  world. 
Its  arched  roof  of  steel  framing  lias  a  span  of  288  ft.  10 
in.  and  a  rise  of  103  ft.  iy2  in.  c.  to  c.  and  is  (300  ft. 


The  arch  shoes  are  riveted  steel,  resting  on  cast-steel  base 
slabs  set  on  the  granite  caps  of  the  foundation  piers. 
These  foundation  piers  were  carried  to  rock. 

The  drill-hall  floor  is  one  tier  above  ground.  Before 
work  on  the  arc-lies  was  begun,  the  columns  and  beams 
up  to  floor  level,  and  the  arch  shoes  and  ties,  were  set 
by  the  two  travelers  provided  for  the  arch-erection  work: 
onlv  the  first  story  of  each  traveler  was  used  in  this  pre- 
liminary erection.  The  work  proceeded  from  the  west 
end — where    the    material    yard    is    located — toward    the 


The  Third  Aim  ii  Erei  ted,  Riveted  at  the  Sips  ixn  Pinned  m  the  Top 


long.  Each  of  the  arches  weighs  aboul  100  tons.  Be- 
cause  of  the  size,  shape  and  make-up  of  the  Bteelwork  un- 
usual methods  are  being  used  in  the  erection  work. 

The  arches  arc  three-hinged.  Double-channel  tics  buili 
in  the  floor  of  the  drill  hall  (and  serving  as  floorbeams) 
hold  the  opposite  arch  shoes  against  the  arch  thrust.  The 
arches  are  set  in  pairs  forming  braced  towers  l(|  ft.  wide; 
the  hay  Length  between  adjacent  trusses  of  consecutive 
towers  is  35  ft.     A  cantilevered  balcony  runs  around  the 

entire   drill    hall    about    \>u    ft.   above    floor   level,   but    does 

not   interrupt  the  arch-web  system  or  the  town-  bracing. 


east,  the  travelers  moving  forward,  each  on  three  rails 
laid  on  set>  of  lour  8xl6-in.  stringers,  on  the  finished 
portion  id'  the  floor.  This  same  trackway  was  left  for  the 
return  movemenl  of  the  travelers,  the  erection  ^(  the  arch 
work  progressing  from  east  to  west.  \  track  for  ma- 
terial cars,  between  the  two  traveler  tracks,  provided  for 
bringing  the  steel  forward  from  yard  to  point  of  erection. 
Handling  of  Materia]  \  storage  yard  for  the  steel 
is  arranged  at  the  west  end  of  the  lot.  The  main  storage 
yard  i-  in  Jei  ej  I  ity,  and  Bteel  is  brought  by  barge 
as  required,  to  the  foot  of  838th  St..  and  trucked  from 
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there  to  the  yard  at  the  site.  A  20-ton  wooden  derrick 
with  50-ft.  boom,  14xl4-in.,  is  set  up  in  the  yard,  to 
handle  the  material  in  and  out  of  storage. 

Each  hall'  arch  is  built  in  five  sections  for  shipmenl  ; 
the   two  haunch   sections,  containing  the  sharply  curved 


part  of  the  chords,  are  shipped  knocked  down  (indicated 
in  Fig.  4),  but  the  skewback  section  or  hip  and  the  sec- 
tions nearest  the  crown  are  shipped  assembled.  At  the 
shop  the  arches  are  assembled  complete,  flat  on  thd 
ground,  and  all  connections  drilled  or  reamed  to  match. 

Erection  Scheme  and  Plant — The  scheme  of  erec- 
tion involves  setting  and  shoring  the  hips,  and  then  as- 
sembling the  rest  of  each  half-arch  flat  on  the  ground  as 
a  single  erection  piece  and  hoisting  the  two  pieces  simul- 
taneously, setting  them  on  the  hip  sections  and  making 
the  crown-pin  connection.  Each  hip  weighs  12  tons, 
and  the  rest  of  the  half-arch  about  38  tons. 

Two  large  two-boom  timber  derrick-towers,  60x60  ft. 
in  plan  and  about  9]  ft.  high,  handle  the  erection.  The 
derricks  arc  operated  separately  by  40-hp.  steam  hoist- 
ing engines  (two  Lambert  and  two  Lidgerwood)  in  the 
bottom  story  of  the  tower.  The  front  corner  posts  of 
the  travelers  are  1  1\1  l-in.,  the  derricks  coming  immedi- 
ately over  them;  the  other  posts  are  12xl2-in.  The  trav- 
elers are  always  so  placed  that  in  working  position  the 
front  corner  posts  come  directly  over  floor  columns. 

The  derricks  have  60-ft.  booms  made  of  a  16xl6-in 
timber  backed  by  a  12x12,  and  40-ft.  masts  of  a  14x14- 
in.  stick  backed  by  a  12x14.  The  inside  derrick  on  each 
traveler  is  lengthened  20  ft.  (for  raising  the  monitor 
steel)  by  two  8x16  side  pieces  36  ft.  long.  These  are 
clamped  to  the  boom,  to  avoid  weakening  the  boom  by 
bolt  holes.  The  three  clamp-yokes  are  made  with  the 
bolted  junction  off  the  center  line,  so  that  the  derrick 
lines  will  not  foul  the  bolts. 


i;    i    i    ■     I.'k.m  i    I!  m.i   01    i  ii  i    Tii  n;ii  Am  ii 
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The  travelers  usually  set  two  or  three  pairs  of  hip 
sections  ahead  of  the  main  work,  as  their  reach  in  any 
position  permits.  At  the  shoe  pin,  all  parts  engage  the 
pin  with  jaw  plates,  requiring'  the  pin  to  lie  driven.  The 
arch  tie -has  a  field  splice  in  the  end  hay,  whose  connec- 
tion   holes   are   left   blank   to   give    exacl    adjustment    of 


derrick  falls  of  the  left-hand  traveler  arc  hitched  to  the 
top  chord  of  the  left  half-arch  at  points  A  and  B  (Fig 
.")).  Two  block  fall.-  from  the  top  corners  of  the 
trawler  are  brought  down  to  double-sling  hitches  to  fchi 
lower  chord  at  g  and  /;  and  a  similar  line  from  the  right- 
hand   traveler  takes  another  hitch   near  the  crown  joint 


Fig. 


Front     Elevation 

4.  Erectiox  Travelers:  Method  of  Bracing  the  First  Arcb  Kkected 


length  of  span.  The  shoes  are  not  bolted  down,  but  are 
merely  placed  to  exact  position:  when  the  pin  is  driven, 
the  splice  in  the  tie  is  drilled  and  riveted.  The  hip 
section  is  adjusted  to  true  position  by  plumbing  the 
outer  face,  which  is  vertical. 

Assembling  the  half-arches  is  done  in  the  position 
sketched  in  Fig.  5.  The  procedure  is  as  follows :  The 
section  nearest  the  crown  and  the  section  next  outside  are 
laid  down  on  blocking,  and  their  splice  drawn  into  tight 


■ 


Fio.  o.  Plan  of  Travelers  and  Assembly  of  Arch 
Sections 

contact  :  the  loose  web-member  across  the  splice  is  placed 
and  the  connections  drifted  light  and  bolted.  Then  the 
lower  chord-  of  the  two  haunch  sections  of  each  half- 
arch  are  bud  approximately  in  place,  theii  splices  being 
entered  as  well  as  may  be.  The  haunch  web-members 
are  then  laid  down  and  connected  to  the  lower  chords, 
and  finally  the  top  chords  are  entered;  then  the  entire 
knocked-down  portion  is  everywhere  drawn  together,  and 
againsl  the  middle  section,  with  steamboat  ratchets,  and 
when  tight  and  snug  everywhere  tin  splices  and  web  con- 
nections are  drifted  tight  and  bolted.  Reaming  the  web 
boles  where  out  of  match  follows  -about  359?  "'  these 
holes  require  some  reaming  and  then  the  whole  is  riv- 
eti  il. 

Hoisting    the    Arches     Like    the    assembling,    the 
hoisting  of  the  two  half-arches  is  simultai us.    The  two 


at  a.  The  block  falls  are  taken  on  the  spools  of  the 
hoisting  engines.  All  five  lines  hoisting  together,  the 
left  half-arch  is  lifted  about  30  ft.  straight  up,  in  flat 
position.  Then  the  lines  to  the  lower  chord  are  slacked 
off  while  the  derrick  lines  conlinae  hoisting,  §nd  the 
piece  is  thus  slowly  turned  to  vertical  or  working  posi- 
tion. The  falls  from  the  right  hand  traveler  can  *iivv  br- 
east off,  as  the  arch  is  amply  stiff  in  this  position.  The 
right  half-arch  is  thereupon  similarly  lifted  v  block  fall- 
ba  and  df  are  removed  from  the  left  half-arch  and  con- 
nected  to  points  c  and  e,  respectively,  on  the  right  half) 
and  turned,  the  load  or  derrick  hitches  in  this  ii. stance 
being  at  ('  and  D  and  the  block  fells  at  h,  <  and  <".  Both 
halves  are  then  ready  for  sett)  ig 

The  half-arch  wiien  hoisted  to  place  is  first  entered 
into  the  hip  section  at  the  top-chord  -pliee.  Holding  this 
splice,  the  arch  is  gradually  Lowered  to  contact  at  the 
bottom-chord  splice  and — the  other  half-arch  being  in 
similar  situation — to  position  Sox  driving  the  crown  pin. 
The  load  is  held  on  the  lerrieks,  however,  until  the  hip 
splices  arc  drifted  and  bolted  complete.  Th>  arch  ,-s 
braced  to  the  previouslj  erected  work  hj  setting  the  ;iur- 
lins.  The  travi  ■  en  proceed  to  ereci  the  jack-rafters 
and   the   mo  dtoi    3t  and   are   ready    i'or  the   next  arch. 

The  tower  bracing  between  the  two  arches  of  a  pair  is, 
of  course,  put  in  as  soon  as  the  second  arch  of  the  pair 
is  in  plai       B  etweeu  towers  Occurs  only  in  the 

two  end  bays  of  the  ba  Leeded  (o  take  the 

load  from   !  lie  end-framing  of  the  drill 

In  sts  erection,  file  first  arch  was  ivrai  i 

the  derrick  travelers    v  ■  li  mentary  guy  cop 

shad  ■  ■;  i  Che  inn  >.  arch  •>(  the 

firsl  (eastei  3  )  pur  n  tl  to  he  erected. 

The  skei.      Fij      :      li        t<     I  be  arrai  g<  m  mt. 

The      Pit  ,       Pittsburgh 

Penn..  is  erecting  this  steelwork,  as  subcontractor  under 
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the  Conners  Brothers  Co.,  general  contractor.  The  Cam- 
bria Steel  Co.  fabricated  the  steelwork.  The  Gunvald 
An-  •  o.  was  the  structural  designer;  Pilcher  &  Tachau, 
also  of  New  York,  are  the  architects  for  the  Armory 
Board.  The  erection  work  is  being  handled  by  J.  W. 
Ghilon.  a  superintendent,  and  Ira  J.  Preedman  as  resi- 
dent engineer  for  the  Pittsburgh  Construction  Co.  The 
erection  equipment  was  designed  in  the  office  at  Pitts- 
burgh, under  C.  C.  Burgess,  Chief  Engineer.  The  entire 
steelwork  of  the  armory  amounts  to  nearly  8000  tons,  of 
which  the  arch  roof  makes  about  half.  Under  normal 
weather  conditions  the  erection  proceeds  at  the  rate  of 
two  arches  p<  r  week. 

Coffia-peEtiSSittloira  ©if  CavaE 
Era§fiiaeers* 

In  January.  1913.  the  Board-  of  Direction  of  the  American 
Society  of  Civil  Engineers  appointed  the  undersigned  a  Spe- 
cial Committee  "To  Investigate  the  Conditions  of  Employ- 
ment of,  and  Compensation  of,  Civil  Engineers  Throughout 
the  Country;  to  Collect  Statistics  and  Data  in  Reference 
Thereto  and  to  Report  the  Results  of  Such  Investigations  to 
the    Society." 

In  April  a  circular  was  mailed  to  the  entire  membership 
of   the   Society   asking   each   to   fill    out   a    form    stating    speci- 


extended  way  the  general  character  and  extent  of  his  profes- 
sional work,  and  to  make  any  other  comments  on  personal 
or  local  conditions  and  as  to  the  reasons  governing  the  same. 

This  circular  was  mailed  to  6850  persons,  and  in  it  the 
Committee  stated  its  belief  that  the  membership  of  the  So- 
ciety was  large  enough  to  be  representative,  and  to  be  typical 
of  the  various  stages  of  engineering  life.  It  was  stipulated 
that  the  information  given  would  be  regarded  by  the  Com- 
mittee as  strictly  confidential,  members  not  being  asked  to 
sign  their  statements,  and  that  the  replies  when  they  had 
served    their   purpose   .would   be   destroyed. 

To  carry  out  this  agreement,  a  number  was  placed  in- 
discriminately opposite  the  name  of  each  member  on  a  mail- 
ing list.  When  all  were  mailed  this  list  was  sealed.  Records 
of  the  numbers  on  the  envelope  of  each  reply  received  were 
kept  so  that  later  a  new  unnumbered  list  could  be  made, 
showing  simply  by  check  marks  the  names  of  those  who 
did  not  answer.  This  was  done  and  the  original  list  de- 
stroyed. 

There  is  a  great  deal  of  information  on  the  original  re-, 
plies,  which  your  Committee  hopes  to  use  in  preparing  a  later 
report,  but  as  soon  as  they  have  served  this  purpose  they 
will  also  be  destroyed. 

About  3900  replies  were  received,  and  of  these  3636  were 
filled  out  in  such  a  manner  as  to  be  available  for  the  work  of 
the  Committee.  A  diagram  is  presented  herewith  covering 
these  3636  replies  in  the  following  manner:  Those  who  have 
been  in  active  practice  one  year  are  grouped,  then  those  who 
have  been  in  active  practice  for  two  years,  and  so  on.  For 
each  of  these  groups,  the  minimum,  maximum  and  average 
yearly'  compensations  are  plotted,  and  the  points  connected 
to    form    curves. 

The  average  curve  errs,  if  anything,  in  being  slightly  too 
low,   because   in   a   number   of   cases   the   salary    is   given,   and 
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47th  year  is  practically  of  no  value  as  an  average  on  account 
of  the  small  number  of  replies  received.  This  small  number 
is  not  surprising,  however,  inasmuch  as  these  practitioners 
must    be   at    least    70    years    old. 

It  will  be  noted  that  in  each  group  there  is  always  one 
individual 'whose  rate  of  compensation  is  far  below  the  aver- 
age, but  that  in  all  the  groups  up  to  40  years  of  active 
practice,  the  yearly  minimum  rate  is  always  below  $2000,  ex- 
cept  in   four    instances,   when    it  just   reaches   that   figure. 

The  maximum  rate  of  compensation  for  each  group  natu- 
rally varies  greatly,  but  attention  is  called  to  the  fact  that  in 
two  cases  it  reaches  $150,000  for  purely  professional  re- 
muneration. 

The  general  average  compensation  for  the  3636  members 
is  $4325.  It  is  an  interesting  fact  also  that  for  the  first  fifteen 
years  the  average  yearly  compensation  of  the  1972  who  re- 
plied is  $2S27.  Of  the  total  3636,  just  25%  are  not  graduates 
of  technical   schools. 

An  attempt  was  made  to  present  the  matter  from  a 
slightly  different  point  of  view,  by  drawing  a  curve  represent- 
ing the  compensation  received  by  the  middle  man  of  each 
group,  that  is  the  compensation  exceeding,  and  exceeded  by, 
that  of  an  equal  number  of  men;  but  while  it  may  be  stated 
that  the  compensation  of  this  middle  man  is,  in  most  of 
the  groups,  less  than  the  average  for  that  group,  such  irregu- 
larities appeared  that  the  Committee  withholds  the  result 
for   further   study. 

An  effort  was  also  made  to  produce  a  diagram  which 
would  show  the  relative  rate  of  compensation  in  various  geo- 
graphical sections,  as  follows:  New  England  States,  Middle 
States,  Southern  and  Gulf  States,  Central  States  (north  of 
Ohio  River),  Western  States,  and  Foreign,  but  the  groups 
thus  made  were  too  small  to  produce  any  reliable  averages, 
and    the    attempt    was    abandoned. 

ALFRED  NOBLE,  JOHN  A.  BENSEL,  S.  L.  F.  DEYO,  C. 
F    LOWETH,   GEORGE  W.  TILLSON,   Committee. 

New    York    City.    Nov.    20,    1913. 


At  the  present  time  the  water-supply  of  the  city  of 
Paris,  aside  from  the  water  from  the  River  Seine,  which 
is  employed  for  street  cleaning  and  for  certain  industrial 
use,  i-  furnished  from  four  separately  built  systems  each 
taking  from  a  spring-water  or  river  source.  These  sys- 
tems, with  the  date  of  their  installation  and  their  daily 
capacities,  are  as  follows: 

Gallons 

Dhuis,    1S55 4,000,000   to      6.000,000 

Vanne.   1874 25,000.000   to   30,000,000 

Avre   and    Vigrie.    1X93 15.000.000   to   28,000,000 

Loing  and  Lulain.    1! 15. mm. to    Is. ,n00 

Total     59,000,000   to   82,000.000 

In  addition  to  this  service  there  are  two  installations 
on  the  outskirts  of  Paris  furnishing  filtered  river  water, 
which  in  L912  supplied  19,000,000  gal.  per  day,  but 
which  have  recently  been  delivering,  with  the  aid  of  an 
ozonization  plan!  at  Saint  Maur,  a  total  of  35,000,000 
gal.  per  day.  There  is  also  at  the  Ivry  plant  an  emergency 
equipment  extension  in  course  of  construction  which 
will  increase  Hie  emergency  capacity  to  50,000,000  gal. 
per  day.  In  spite  of  all  this,  in  the  summer  of  1 !» 1  I  at 
the  end  of  a   long  bo1   -pell   the  city  was   forced   I'"]'  several 

weeks   to   install   emergency   hypochlorite   plant-    taking 
iVoni  the  River  Marne. 
Meanwhile  the  consumption  of  water  in   Pari-  is  in- 
creasing very  rapidly,  more  rapidly  in  fact  than  in  si 

American  cities  because  the  number  of  bathrooms  and 
other  water  services  iii  Hie  pasi  have  noi  been  a-  -real 
Be  in  ilc  ordinary  American  comi ities.  It  is  esti- 
mated thai  the  daily  sen  ice  in  1915  u  Ml  be  aboul  83,000, 

gal.;  in  L920,  100,000,000  gal. ;  in  L940,  225,000,000 

gal.  This  is  the  mean  value,  which  will  he  increased  bj 
30  to    In',     in  limes  of  prolonged   hoi    weather.      In   prep- 


aration for  the  increase  which  will  he  needed  within  the 
next  twenty  years,  the  city  authorities  have  already  begun 
a  scries  of  investigations  looking  into  additional  sources 
of  supply. 

The  first  of  these,  the  investigation  for  which  was  made 
some  war-  ago  and  the  authorization  for  which  is  now  m 
the  hands  of  the  French  national  government,  having 
been  adopted  already  by  the  eity  government  of  Paris,  i^ 
a  project  taking  additional  supply  from  the  Loing  and 
Lunain  supply,  noted  above  as  the  latest  of  the  present 
Bystems.  The  new  supply  add-  to  the  present  18,000.000 
gal.  pei'  day  about  45,000,000  gal.  per  day  by  taking  in 
an  additional  drainage  area  near  the  eity  of  Nemours. 
It  is  a  surface  supply  pumping  into  an  aqueduct  leading 
to  the  eity.  When  this  is  completed  the  supply  will  he 
guaranteed  up  to  1920,  hut  for  the  needed  capacity  be- 
yond that  date  new  studies  have  been  made. 

These  studies  were  reduced  to  four  projects.  The  first 
two  were  for  surface  supplies  pumping  into  aqueducts, 
but  were  rejected  either  because  not  enough  water  was 
provided,  or  because  the  supply  was  contaminated  and 
would  require  considerable  nitration.  The  third  and 
fourth  projects  were  considered  for  a  long  while  as 
equally  possible.  They  were,  respectively,  the  utiliza- 
tion of  Lake  Geneva  ami  the  utilization  of  a  ground-water 
supply  in  the  valley  of  the  Loire. 

The  former  scheme  consisted  in  taking  the  water  of 
Lake  Geneva,  where  it  is  found  in  practically  illimitable 
quantity  and  carrying  it  to  Paris  in  an  aqueduct  about 
300  miles  in  length.  The  water  would  take  from  three  to 
five  days  to  cover  the  distance.  Three  different  schemes 
for  utilizing  this  supply  were  advanced,  two  under  grav- 
ity ami  one  under  pumps.  This  scheme  was  rejected, 
however,  partially  on  account  of  the  unsatisfactory  na- 
ture of  the  water  which  probably  would  have  required 
purification,  but,  mostly  because  of  the  great  disance  the 
aqueduct  had  to  be  carried  and  the  difficulty  in  tunnel- 
ing through  some  of  the  country  which  it  had  to  traverse 

The  last  and  adopted  project  ((insists  in  the  utilization 
of  the  ground  water  in  the  valley  of  the  Loire  River  lying 
between  Nevers  and  Briare.  This  district,  known  as  the 
Vals  de  Loire,  has  a  length  of  about  54  miles  and  an 
average  width  of  about  1  mile.  The  subsoil  is  made  up 
of  alluvial  sand  reposing  on  a  compact  base  and  is  e\ 
tremely  water-bearing.  Wells  and  borings  driven  by  the 
city  engineers  showed  a  clear,  pure  water  at  distance- 
from  about  5  ft.  below  the  surface  of  the  ground  ex- 
tending to  the  hard  strata  some  20  ft.  below.  The  water 
i-  excellent  from  a  bacteriologic  standpoint,  rich  in  sil- 
ica, poor  in  nitrates  and  contains  some  little  manganese. 
Before  reaching  this  location  the  water,  passes  through  a 
sandy  formation  especially  advantageous  for  filtering, 
which  accounts   for  the  purity  of  the  water. 

The  scheme  for  the  utilization  of  this  wafer  ha-  no' 
been  worked  out.  but  it  is  intended  to  sink  a  numbei  of 
well-  and  to  drive  galleries  leading  to  the  conduit 
through  which  the  water  can  be  pumped  to  Paris.  It 
is  expected  that  250,000,000  gal.  per  day  can  be  easily 
taken  from  this  natural  subterranean  reservoir. 

The    total    expense   of    the    work    is   estimated    at    al 

$60,000,000  for  the  supply,  and  $20,000,000  additional 
lor  the  distribution  system  needed  in  Paris.     The  proi 

cot  has  I n  recommended  to  be  adopted  to  the  municipal 

council  by  a  commission  appointed  to  study  into  the  (pac- 
tion. 
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We  supplement  our  accounl  of  the  damage  done  by  the 
recent  coast  storms  at  Seabright,  N.  J.,  on  p.  102  of  our 
las!  issue,  with  views  showing  further  typical  cases  of 
the  destruction  of  bulkheads  and  shore  property. 

The  upper  view  shows  the  land  side  of  a  shore  bulk- 
head in  which  a  breach  has  been  battered  by  the  surf. 
The  waves  entering  this  breach  have  washed  away  the 
.-ami  from  behind  the  bulkhead,  and  from  under  the 
boardwalk. 

At  the  left  of  the  lower  view  a  small  portion  of  a  shore 
bulkhead  still  stands,  but  the  remaining  part  lias  been 
away,  exposing  Tin'  buildings  back  of  it  to  under- 
mining and  battering  by  the  surf. 


By  RnnoLrH  Welckeh* 

The  recent  storms  which  caused  extensive  damage 
along  the  coast  of  New  Jersey  and  Long  Island  em- 
phasize more  than  ever  the  necessity  of  protective  meas- 
ures to  combat  the  retrogressive  movement  of  the  coast 
line.  Generally  such  occurrences  are  only  considered  as 
local  and  separate  events.  The  damage  is  patched  up  by 
the  abutting  owner  for  the  time  being,  independently 
from  his  fellow  sufferers.  Sometimes  a  certain  number 
of  them  come  together  and  devise  some  kind  of  temporary 
relief.  However,  their  measures  do  not  go  to  the  heart 
of  the  matter  at  all.  The  cause  of  the  recurrent  trouble 
lies  much  deeper  ami  well  below  the  water  line. 


*33   Lyman   St..   Springfield.   Mass. 


Section  of  tin:  Bulkhead  Wkecked  by  the  Waves 


D  po  Buildinge  ifteb  the  Bulkhead  Was  Debtbcj  i  d 

ROW!    ■■    DAM  ^LONG  THE  \K\V  JERSEY  COAST  BY  THE  STORM  OF  JAN.  4 
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Fig.  1.    Reinforced-Concrete  Gkoin  as  Shore 
Pkotection  ix  Holland 

The  tidal  currents,  driven  up  and  down  the  shore  at 
regular  intervals  during  the  day.  are  continuously  chang- 
ing the  character  of  the  submarine  coast,  wherever  the 
Dicean  bed  is  liable  to  erosion.  In  consequence  of  this 
action,  the  line.-  of  equal  depth  will  be  shifted.  In  some 
places  they  will  encroach  upon,  in  others  they  will  recede 
from  the  main  land.  Different  motions  may  be  studied. 
Borne  depend  upon  the  season,  some  upon  the  prevalence 


rnrwiTiiiiiim^ 
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Fg.  2.   Shore  Protection.  Pas  de  Palais.  France 

How  far  similar  action  must  be  taken  along  the  New 
Jersey  and  Long  Island  coast  for  adequate  protection 
can  only  be  decided  after  exhaustive  study   by   properly 


Fig.  3.  Small  Stobm  Breakers  on  Shouewall 


of  certain  winds.  Some  movements  are  periodical  with 
intervals  of  a  number  of  years:  other-,  however,  are  per- 
manent.   Their  cause  js  a  matter  of  speculation. 

In  order  to  demonstrate  the  Iatesl  case  of  a  permanent 
retrogressive  movemeni  of  the  ghore  line,  we  can  only 
point  to  the  west  coast  of  Holland,  which  has  receded  for 
'nil'-  during  the  time  of  human  history.  The  founda- 
tion- of  the  Roman  stronghold,  the  Brittenburg,  were 
seen  fin'  the  last  time  during  an  unusual  low  tide  in 
tic  middle  of  the  last  century.  They  were  observed 
wing  some  miles  to  westward  of  the  presenl  coasl  line 
of  the  North  Sea.     To  stop  this  encroachment  has  been 

ontinual  care  to  the  Dutch  government  ami  the  abut- 
ting interests.  For  the  lasl  twenty  vears,  measures  have 
been  effective  by  the  general  application  of  what  is 
called  the  fixed-point  theory. 

This  system  calls  I'm-  a  series  of  groins  or  piers  which 
stfetih  well  beyond  the  line  of  low  water  ami  extend  at 
tile   present    time   for  a   number  of   mile-  along  the   coast. 

On,,  i-  shown  in  Fig.  1.    These  groins  ba\e  1 n  effei  tive 

checking  the  eastward  movemeni  of  the  low-water 
line.     Tn  some  places  additional  structures  are  required 

for  the  defense  of  the  toe  of  the  SBJld   dunes:   Kil'-.   '-'  ami 

.1  give  examples  on  the  coasl  of  Pram  e, 


qualified  engineers.  No  permanent  result  can  be  at- 
tained by  the  piecemeal  constructions  of  individual  own- 
ers. They  will  find  the  sea  too  powerful  to  combat  sin- 
gle banded  :  ami  what  may  appeal  in  a  stronger  measure 

i-  the  waste  uf  money   in   their  efforts. 


Railroad   Casualties  on   the   Western   U.K.  ol   Massachusetts 

in  ls4."5 — Little  items  like  the  following  sometimes  Illustrate 
railway-operating  conditions  and  equipment  in  the  primitive 
daya  of  the  railway  far  more  vividly  than  a  weighty  treatise: 
Last  week  was  certainly  a  very  unlucky  one  with  the 
trains  on  the  Western  railroad.  We  have  already  recorded 
the  collision  of  the  lost  freight  train  on  tie-  morning  of  the 
7th.  with  a  yoke  Of  oxen  at  Westfield,  by  which  one  animal 
was  killed  outright,  an, I  tie-  other  hurt  so  much  that  it  was 
obliged  tn  be  sacrificed,  besides  throwing  the  locomotive. 
tender  and  ten  freight  cars  off  the  track  and  damaging  them 
quite  seriously,  as  well  as  delaying  all  the  trains  of  the  day. 
On  Saturday  (8th)  one  freight  train  ran  into  the 
forward  of  it.  while  the  latter  was  stopping  at  the  Chester 
Factories  depot,  by  which  the  locomotive  of  the  lirst  train 
was  Injured  to  the  amount  of  f200i  and  ftv,  cars  of  the  last 
broken  to  pieci  s,  and  their  contents  of  live  hogs  let  loose 
0,0    violent!]     foi     theii  ■'    of    them    were    killed, 

i  >n  Friday  (7th)  a  passenger  train  ran  over  and  killed  two 
cows  west  of  Pitt  afield;  the  locomotive  was  not  injured  nor 
the  train  thrown  off.  and  on  the  same  daj  a  flock  of  sheep 
were  run  into  by  another  train,  and  some  twenty  or  more 
lied,  Quite  a  slaughter  house,  truly!  Including  the  ox  run 
over  and  killed  on  the  Friday  previous  i Oct.  Slst),  last 
week's  work  would  sum  up:  Three  oxen,  two  cows,  flvi 
and  sheep  too  numerous  to  mention,  without  saying  anything 
about  the  locomotive,  can  and  ■<  I  ht  -mashed  up,  all  of 
which    somebod]    must    paj    for       Most    fortunately    no   person 

..... ..     I.,...*     i l,l< !.,..,>,         "^i.  i  i  n  .-  fl.  1 .1      I  ;<  in  1 1 ,1  i.-i  e  "     M.-ii. 


was    hurt   bv    either   accident.- 
18,    1846. 


"Springfield    Republican.     Nov. 
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In  March,  1913,  the  Administrative  Board  of  Rich- 
mond, Va..  advertised  a  competition  for  the  design  of  a 
concrete  bridge  across  the  James  River  on  the  site  of  the 
old  Free  Bridge,  which  on  the  Richmond  side  of  the 
river  is  at  about  Ninth  St.  After  considerable  delay,  and 
a  variety  of  conflicting  circumstances,  all  of  which  have 
been  stated  in  these  columns,  the  award  of  prizes  was 
made  August,  1913. 

Some  thirty  engineers  submitted  designs  for  the  struc- 
ture. A  collation  of  all  of  these  designs  would  be  very 
instructive  as  showing  different  solutions  of  the  same 
problem,  but  it  is  beyond  the  space  which  we  can  allow. 
We  have,  however,  secured  the  drawings  submitted  by  the 
three  prize  winners,  together  with  brief  explanations  of 


quirements  were  that  the  bridge  was  to  be  erected  on 
present  Free  Bridge  site;  that  the  bridge  and  the  ap- 
proaches were  to  be  designed  of  reinforced  concrete,  of 
such  construction  as  to  provide  and  care  for  the  heavier 
traffic  loads  for  municipal  service  and  fur  street  cars  of 
an  estimated  weight  of  60  tons  each;  that  the  bridge 
and  approaches  were  to  be  not  less  than  60  ft.  wide  .and 
the  roadway  not  less  than  44  ft.  wide,  exclusive  of  side- 
walks and  including  railing.  The  termini  of  the  bridge 
and  of  the  approaches  were  definitely  shown  on  a  map. 
Further  requirements  were  stated  for  the  type  of  side- 
walks, trolley  and  light  poles  and  conduit  and  sewer  pro- 
visions. It  was  stated  that  the  bridge  must  be  of  such 
design  as  to  vent  readily  the  river  flow  at  the  higheal 
record,  which  was  shown  on  a  submitted  plan.  This 
plan  also  gave  the  grades  of  the  old  bridge  and  streets, 
and  the  general  statement  that  the  new  bridge  must  clear 
the   Chesapeake   &   Ohio   R.R.    tracks  on   the   Richmond 


HONORABLE     MENTION,    BY    FW.SCARBOROUSH    &    C.J.ROELKER 


le.    i,    ri  i]      \m,  Elevatioh    "i  Three  Pbemiated  Designs  fob  James   River   Bridge,   Richmond,  Va. 

i'u    thi    'I'    i"n     which  1 1 ii ■  \   Mib-  side  of  the  river  by  at   leasl  22  ft.     No  prescriptions  as 

mitted.     It   is   interesting   to   note   thai    these    three  de-  locust  or  architectural  treatmenl  were  made.    One  very 

re  oi  differeul  ty.pi                  ■ -.  thai  is,  as  far  dif ■  important   error   in   the   requirements   is   the  stipulation 

'•i  the  competition  would  allow,  thai   the  bridge  approaches  on  the  Richmond  side  reach 

The  fii                        i00  awarded  to  B.  II.  Davis,  of  New  grade  al    Byrd   St.,   which   is  some  distance   toward   the 

ian    rathei  flat,  ell ipti  river  from  a  grade  crossing  with   16  railway  tracks,  ovei 

cal  reinforced-concn                    I        econd  pri  e  of  -  ,  which  all   traffic  to  the  bridge  would  go.     Nearly  every 

I  to  I',   i.  Cumn  of  P  foi   a    ei       competitor  'idled  alien! to  this   error  in   layout,  bu1 

irchi    ;  while  the      as  a  rule  the  restrictioni    of  the  advertise n1   wen'  ad 

M            -  nrbo -l    and  hered  to.     h  will  be  noted,  however,  thai  the  lasl  desigj 

ncrete  herewith  shown  avoids  the  made.     The  nccompanyini 

i  e  the  general  and  detail  elevations,  sections  and 

plan-'  of  Ibe  three  premiated  de  ems. 


mpel  H  ion   were   verj     im 

'    thi      iev,     of   the 

i 


I'm;    i    l'i;i/i      DESIGN 

lli'    Hi  i   prize  wa    an arded  to  B.   II.   I lavis,  of   New 


January  22,  1914 


ENGINE  ERIN G     N  E  W S 


171 


STork  City,  for  the  design  shown  at  the  top  of  Fig.  1. 
Mr.  Davis  had  associated  with  him  as  advisory  architect, 
Vance  W.  Torbert.  It  consists  of  a  1940-ft.  river  cross- 
ing of  long-span  arches,  flanked  by  combination  arch, 
slab  and  retained  till  approaches,  690  ft.  long  on  the 
Richmond  side  and  850  ft.  long  on  the  Manchester  side. 
The  intention  of  the  designer  was  to  produce  a  monu- 
mental structure  that  would  have  the  dignity  and  beauty 
required  of  a  municipal  structure  and  would  at  the  same 
time  comport  with  the  requirements  of  location  laid 
down  by  the  city  authorities. 

For  the  sake  of  economy  of  construction,  the  proposed 
new  bridge  was  designed  to  straddle  the  old  structure, 
whirh,  with  its  cantilever  sidewalk  removed,  will  form 
an  ideal  construction  trestle  with  standard-gage  tracks 
already  in  position  for  construction  operation.  The  piers, 
however,  do  not  coincide  with  any  of  the  piers  of  the 
old  bridge.  This,  then,  controls  the  alignment.  The 
made  was  fixed  by  the  requirements  of  clearance  over 
the  various  railway  and  canal  properties.  The  long 
spans  of  the  main  bridge  were  decided  upon  to  clear  the 
railway  properties  at  the  shore  parts  of  the  bridge  and 
were  continued  across  the  river  at  the  same  span  length, 
partly  for  aesthetic  considerations,  but  mainly  for  eco- 
nomic reasons,  the  saving  in  forms  and  centers  for  a 
series  of  equal-span  arches  being  quite  large. 

For  a  short  distance  at  each  end  of  the  structure,  the 
approaches  consist  simply  of  retained  fills.,  but  these  give 
way  to  floor-slab  and  curtain-wall  construction  where  the 
depth  of  fill  becomes  excessive  and  the  retaining-wall  sec- 
tion correspondingly  extensive.  Each  approach  contains, 
next  to  the  river  section,  two  56-ft.  spans  of  the  arch- 
girder  type,  the  approach  spans  being  made  up  of  deep 
narrow-  girders  of  segmental  form,  each  having  sufficient- 
rise  to  act  as  an  arch.  The  bridge  itself  will  consist  of 
a  series  of  eleven  semi-elliptical  arch  spans  each  1(50  ft. 
long  and  40  ft.  high,  surmounted  by  segmental  spandrel 
arches.  Each  of  the  •  long-span  arches  is  composed  of 
two  parallel  arch  ribs  4i^>  ft.  thick  at  the  crown  by  14 
ft.  in  width  and  reinforced,  mainly  against  temperature 
and  construction  stresses;  they  are  20  ft.  apart,  for  the 
whole  length,  ami  the  floor,  a  reinforced-concrete  slab, 
is  carried  on  reinforced-concrete  girders  spanning  this 
20-ft.  opening.  Sidewalks  are  to  be  carried  on  project- 
ing cantilevers. 

The  piers  for  the  approach  span  are  connected  in  pairs 
by  curtain  walls  forming  hollow  rectangles.  The  piers 
for  the  arch  spans  are  solid.  All  piers  are  to  be  carried 
down  to  rock,  which  outcrops  very  near  the  surface. 

The  tracks  are  carried  in  the  middle  of  the  roadway 
spaced  as  shown  in  Fig.  '.'.  It  is  stated  by  the  designer 
thai  the  very  heavy  load  imposed  by  the  cars  to  be  car- 
ried is  mainly  responsible  lor  the  massive  nature  of  the 
consi  mi  tion. 

Second-Prize    I  »i  -ion 

The  design   by    Roberl    A.   Cummings,  of   Pittsburgh, 

I'emi.,  shown  in  the  middle  of  Pig.  1.  was  awarded  sec- 
ond prize.  lli'-r~.  Ii'uian  and  Russell  were  consulting 
architects.  This  design  consists  of  a  -cries  of  short  span 
concrete  arches  Hanked  by  retained  lill  approaches.  The 
il  l'cature<  of  tin-  design  and  an  explanation  of  its 
Fundamentals  arc  sei  forth  in  the  following  extract-  of 
a  brief  presented  by  Mr.  Cummings  to  the  A^dministra 
liv  ■  Board. 


It  is  essentially  an  engineering  task  to  secure  economi- 
cal construction  for  the  structural  solution  of  the  problem. 
The  first  consideration  in  any  design  for  this  bridge  is  the 
fixing  of  the  grade  line  for  the  roadway.  According  to  the 
"Requirements"  the  elevation  of  each  terminus  is  fixed  and 
there  must  be  a  22-ft.  clearance  over  the  right-of-way  of 
the  C.  &  O.  R.R..  which  is  located  along  the  north  shore  of 
the  James  River. 

My  design  fixes  the  grade  of  the  roadway  over  the  C.  & 
O.  R.R.  at  elev.  90.  Consequently,  the  Richmond  approach 
will  have  a  grade  of  0.75%.  Inasmuch  as  there  is  an  in- 
significant saving  in  the  quantities  of  work  in  the  use  of  a 
regular  roadway  grade  over  a  broken  grade  from  the  C.  & 
O.  R.R.  to  the  southern  terminus,  and  as  a  regular  grade  line 
would  not  harmonize  with  the  adjacent  structures  (rail- 
road bridges,  etc.)  nor  conform  to  the  two  last  mentioned 
principles  of  design,  a  level  grade  at  elev.  90  for  the  river 
crossing  was   adopted. 

Further  reasons  for  a  level  river  crossing  are  found  in 
the  advantage  of  securing  uniformity  in  construction:  and  in 
harmonizing  the  grade  line  of  a  prominent  and  elevated 
structure  with  the  horizon  and  the  water  level  of  the  river. 
Besides,  the  obvious  purpose  of  the  bridge  is  the  crossing  of 
the  river  and  railroad  and  this  is  emphasized  by  the  grades 
used. 

In  the  final  design  there  should  be  a  certain  "crowning" 
of  the  longitudinal  level  grade  so  as  to  avoid  the  optical  illu- 
sion of  depression  at  the  center,  but  which  is  not  shown  in 
the  drawings. 

A  study  for  the  design  was  made  with  a  view  of  securing 
the  most  economical  type.  That  is.  the  type  of  bridge  in 
which  is  combined  all  engineering  requirements  for  strength, 
economy  of  materials,  facility  in  construction,  and  the  re- 
quirements of  the  Administrative   Board. 

The  open-spandrel  arch-rib  type  of  span  is  best  adapted  to 
•  meet  this  problem.  The  present  piers  being  in  good  condi- 
tion, but  too  small,  were  utilized  by  being  inclosed  in  the 
new  bridge  piers.  Hence  the  present  piers  largely  fixed  the 
location  of  the  new  ones.  It  was  further  contemplated  to 
utilize  the  present  piers  and  bridge  during  construction  by 
placing  the  arch  ribs  on  either  side  of  them. 

A  gravity  retaining  wall  will  be  built  at  the  shore  end 
on  the  Richmond  side  of  the  bridge  and  behind  this  wall  will 
be  an  earth  filling  compacted  to  grade  and  suitably  drained. 
The  remainder  of  the  Richmond  roadway  approach  will  be 
carried  upon  an  ordinary  type  of  reinforced-concrete  slab, 
beam,  girder  and  column  floor  system.  In  each  bent  there 
will  be  six  columns  24  in.  square  connected  by  a  girder  at 
the  top  having  arched  bracket  braces.  The  bents  are  30  ft. 
c.  to  c.  and  located  so  that  there  remains  an  unobstructed 
entrance  to  the  warehouses  and  factories  on  this  section. 
The  floor  slab  is  6  in.  thick  and  the  beams  are  20  in.  wide  by 
40   in.  deep  under  the  slab. 

The  intermediate  section  between  Overton  St.  and  the  C. 
&  O.  R.R.  crossing  is  composed  of  uniform  span  ribbed 
arches,  similar  to  those  described  later  for  the  river  cross- 
ing, except  that  the  spandrel  walls  are  solid.  The  floor  sys- 
tem of  the  roadway   is  similar  to  that    of  the  river  section. 

One  of  the  controlling  requirements  of  the  design  is  the 
securing  of  the  lowest  practical  elevation  of  the  roadway 
over  the  right-of-way  of  the  C.  &  O.  R.R.  with  a  minimum 
clearance  of  22  ft.  above  the  top  of  present  rails.  This  tins 
been  effected  by  adopting  a  slab  and  girder  floor  system  hav- 
ing eight  girders  spanning  the  entire  right-of-way  and  rest- 
ing upon  suitable  supports.  The  obliquity  of  the  right-of- 
way  with  the  center  line  of  the  bridge  in  60'.  which  com- 
plicated the  problem  and  necessitated  special  treatment  by  a 
tunnel-like  opening  through  the  Richmond  abutment. 

The  James  River  crossing  consists  of  1 :!  spans  .a'  90  It.  in 
the  clear  and  two  spans  of  72  ft.  in  tic  clear,  with  appro- 
priate terminal  abutments.     Bach  arch   scan   consists  of   font 

semi-circular  ribs  2  it.  II  in.  thick  at  the  crown  and  5  ft. 
thick  at  tin-  springing  line.  At  the  crown  the  two  out- 
lide  litis  are  5  ft.  in  width,  and  the  inside  ribs  6  ft.  6  in.  wide. 
Bach  rib  is  increased  in  widtli  at  tin-  rate  of  1  in  16  meas- 
used  vertically  from  the  •town  t.i  the  springing  line.  Each 
outside  and  inside  lib  is  connected  on  the  soffit  by  a  I'.-in. 
slab    and    two    sti  ei  "'    from    the 

crown.      Uniformlj     located     on     the    arch    ribs,     is    an    open 
spandrel  colonnade  consisting  of  s-rt.  semicircular  arcl 
columns   which   support    the    Boor   system   carryini 

way.    street    railway,   sidewalk    and    ha  i 

The  slab   is   il   in.    thick   ami   transverse   girders   are 
i  \     in    in     spaced    10    tt.    c.    to    ,-.     The   street    rallwaj    is   lo- 
cated  ail  •■'!  1 1    ">,  er   t  he   Interior   riba 
tie-  sidewalk  for  the  greater  convenience  of  pedestrian 

i,     i    loi       structure,      This    also    avoids    danger    from 
iiiii-i    that   is  always  present    when   boarding   eats   located   in 

tile     lllicl. lie     of     tin 
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The  south  approach  is  similar  in  design  to  the  floor  sys- 
tem and  supports  of  the  Richmond  approach  and  comprises 
the  section  between  the  James  River  crossing  and  the  North 
line  of  Railroad  Ave.  The  section  between  Railroad  Ave.  and 
Semmes  St.  will  consist  of  an  earth  embankment  properly 
graded  and   paved. 

The  estimated  cost  is  approximately  $475,000.  This  is 
based   upon  similar   work  in   the  vicinity.     It  is   believed   that 


in  the  structural  solution  of  the  problem  the  first  object  of 
engineering  skill  has  been  secured  in  an  economical  construc- 
tion. 

The  aesthetic  treatment  is  necessarily  subordinate  to 
structural  efficiency.  However,  the  nearer  an  harmonious 
combination  of  the  two  principles  can  be  secured  the  more 
ideal  will  be  the  result. 

In   considering   the   aesthetic   side   of    my   design    there    has 
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11  :en  an  effort  to  express  the  purpose  of  the  bridge.  This  is 
ftartly  emphasized  in  the  grades  of  the  roadway,  which  are 
Married  level  at  a  high  elevation  and  above  high  water  over 
ne  river  crossing.  The  site  of  the  bridge  is  across  the 
lecky  rapids  of  the  James  River  just  above  the  limit  of  tide 
l.r.d  navigation.  The  river  not  being  navigable  here,  it  is  ob- 
I'lcus  that  long  spans  are  useless  and  serve  no  economical 
lir  structural  purpose.  Hence,  the  present  piers  were  utilized, 
■•"uither,  short  spans  were  naturally  suggested  by  the  shal- 
low   and    frequently    bare    river    bed    of    rocky     boulders     and 

It  .     equally  important  to  regard  the  bridge  as  a  whole  in 
vhich    :here   shall   be  self-evident    a   symmetry   of   composition 
l|ir  of  aesthetic   "motifs"  accentuating  their  uniformity  of  pur- 
liose.     In  this  design  there  are  three  "motifs."  the  approaches, 
■  he    river    crossing    and    the    intermediate    section.       The    last 
ll'motif"    was   necessitated    by    the    peculiar   physical    conditions 
md    overhead    crossing   of   the   C.    &.    O.    R.R.    which    broke    up 
he   continuous  uniform  treatment  between   the   two  shore  ap- 
proaches 

I  The  first  "motif"  is  composed  of  the  two  land  approaches 
consisting  of  the  slab  and  girder  floor  system  supported  by 
I'olumns  on  footings  and  concrete  piles. 

The  second   "motif"   is  composed   of  the  river  crossing  and 
onsists    '  \   semicircular   arches   supporting   an   open   spandrel 
lolonnade    which    carries    the    roadway    and    utilizes    the    old 
)iers  in  the  new  masonry. 

The  third  'motif"  is  composed  of  the  intermediate  sec- 
ion  consisting  or  smaller  span  arches  connecting  the  Rich- 
Bond  Approach  with  the  center  or  second  "motif  " 

Honorable  Mention 

There  v;ere  only  two  money  prizes  awarded,  but  the 
loard  of  Engineers,  who  finally  made  the  award,  decided 
hat  the  design  submitted  by  J.  C.  Roelker  and  F.  \V. 
Scarborough,  both  of  Richmond,  Va.,  was  deserving  of 
honorable  mention.  Tins  design,  as  noted  at  the  bottom 
if  Fig.  1.  is  radically  different  from  either  of  the  two 
herniated  designs.  In  the  first  place,  it  does  not  fol- 
ow  the  instructions  of  the  requirements  as  to  location. 
feing  moved  one  block  away  to  the  line  of  Tenth  St.  in- 
lead  of  Ninth  St.  In  the  second  place,  it  is  no1  an  arch 
tructurc  but  of  beam-and-girder  type.  Tt  .may  be  noted 
that  the  city  of  Richmond  has  already  one  of  the  heaviest 
feinforced-concret'e  beam-and-girder  bridges,  or  viaducts, 
in  the  country,  the  one  used  by  the  Richmond  &  Chesa- 
peake Bay  Ry. 

We  give  belov  extracts  from  the  brief  submitted  by 
Kessrs.  Scarborough  and  Roelker  in  description  and  de- 
fence uf  their  design  : 

After  most  careful  consideration  we  arrived  at  the  con- 
clusion that  it  would  be  a  serious  error  to  have  the  approach 
to  the  bridge  so  situated  that  it  would  be  necessary  to  cross 
the  Chesapeake  &  Ohio  R.R.  yards  at  grade,  also  that  Tenth 
is  most  favorably  situated,  all  things  considered,  as  the 
approach  to  the  proposed  bridge. 

The    following    reasons    have    led    up    to    this     conclusion: 

ith  St..  at  present,  is  a  street  of  small  traffic;  it  is  bluckcd 
h  Carj  St.  by  the  Chesapeake  &  Ohio  R.R.:  it  is  resumed  at 
B\  ill  St..   and   stops  again   at    the   Race  ("anal. 

Ninth  St.,  even  without  the  Free  Bridge,  is  a  thorough- 
connecting  the  main  body  of  the  town  with  the  rail- 
road yards  of  the  Chesapeake  >>..-  Ohio,  the  Richmond,  Fred- 
ericksburg &  Potomac  R.R.,  and  the  Atlantii  Coast  Line, 
with  all  the  industries  on   Tenth   St.,   south   of  the  Chesapeake 

Ohio  yards,  ttie  targe  Industries  on  Ninth  St.  proper,  and 
the  valuable  property  on  the  island  south  of  Race  Canal 

Any  construction  thai  would  interfere  with  the  traffic  on 
tins  stieet  in  an>  way.  would  cause  serious  damage,  if  this 
traffic   ovei    the    Free    Bridge    wa  from    Ninth    St.,    it 

would    still    be    a    busy    thoroughfare.      Ninth    St.    is    tl nlj 

through  street  from  Main  St  to  the  rivet  between  Seventh 
and  Twelfth  Sts.  The  grades  on  Ninth  St  are  fairly  easy.  The 
grades  on  Seventh  St.  and  Twelfth  St.  are  very  steep,  and 
Twelfth    st,    is    narrow   and    crooked 

The  above  reasons  convince  us  thai  the  best  Interests  of 
the  city  are  served  if  we  i.t  Ninth  St.  remain  as  it  is.  and 
build  the  approach  to  the  Bridge  between  Richmond  and 
Smith  Richmond  in  Tenth  St  The  city  would  then  not  only 
lose  nothing  in  traffic  facilities,  but  it  our  plan  he  adopted, 
Braid  h'    actually  gaining  a  new  street 


The  practice  in  all  thickly  settled  communities  is  to  .sepa- 
rate the  traffic  on  the  street  from  the  traffic  on  the  steam  rail- 
roads. The  danger  and  delays  of  a  grade  crossing  are  too 
well  known  to  bear  repetition.  The  bulk  yards  of  the  Chesa- 
peake &  Ohio  east  of  Ninth  St.  are  of  mutual  benefit  to  the 
merchants  and  manufacturers  of  the  city,  and  to  the  Chesa- 
peake &  Ohio  R.R.  Very  nearly  every  city  in  the  United 
States  is  now  suffering  from  cramped  railroad  facilities,  and. 
in  a  number  of  cities  manufacturers  ate  removing  their 
plants  to  beyond  the  city  limits  in  order  to  get  adequate 
railroad  facilities.  These  cities,  of  course,  lose  the  benefit  of 
the  taxes  on  the  plant  so  moved  and  the  revenue  derived  from 
the  operatives.  The  design  that  we  submit  is  made  with  a 
view  to  avoid  such  condition  growing  in  Richmond  on  ac- 
count   of   the   delayed   switching   service    in    these    yards. 

The  wear  and  tear  of  the  equipment  and  tracks  of  a  street 
railway,  crossing  from  12  to  14  tracks,  is  a  considerable  item. 
Steps  are  to  be  provided  at  Tenth  and  Byrd  Sts.  so  that 
pedestrians  having  business  south  of  the  Chesapeake  &  Ohio 
yards   will   not   be   delayed    by   the   switching. 

Our  design  shows  a  simple  reinforced-concrete  viaduct, 
with  spans  of  about  50  ft.  in  length  over  the  river,  and  35 
to  55  ft.  over  the  streets.  This  construction  is  continuous 
from  end  to  end,  there  being  no  reason  in  our  opinion  to 
change  the  construction  in  the  river  bed.  Our  design  gives 
sufficient  vent  area  for  the  water,  being  more  than  given  by 
the  Atlantic  Coast  Line's  viaduct  and  the  Virginia  Railway  & 
Power  Company's  dam  above. 

With  regard  to  accumulation  of  drift  during  freshets,  we 
will  say  that  our  river  spans  of  50  ft.  preclude  the  possibility 
of  this  accruing  to  a  danger  point,  and  that  in  the  con- 
struction of  this  bridge,  the  Atlantic  ('oast  Line  thought 
it  of  so  little  consequence  that  they  did  not  deem  it  of 
enough  importance  to  remove  the  old  piers  which  formerly 
carried  their  bridge,  consequently  we  have  not  thought  it  ad- 
visable to  change  the  construction  over  the  river  from  that 
which    of    necessity    must    be    used    on    land. 

The  adoption  of  handsome  arches  or  trusses  with  curved 
chords  would  be  very  expensive,  and,  in  our  opinion,  a  waste 
of  money.  From  no  point  in  the  city  could  such  an  orna- 
mental bridge  be  seen  to  advantage.  A  bridge  with  a  sub- 
stantial roadway,  pleasing  to  the  eye.  supported  by  a  struct- 
ure economically  designed  for  strength  and  utility,  is  the  one 
that  would  best  serve  the  needs  of  the  public.  This  bridge  is 
hidden  from  sight  from  Gamble's  Hill  Park  by  the  Atlantic 
Coast  Line  viaduct,  and  the,,  ,-  „,,  other  point  from  which 
it  can  be  seen  to  advantage;  the  Atlantic  Coast  Line  contem- 
plates the  disuse  of  Byrd  St.  as  a   passenger  terminal. 

There  is  no  difficult  construction  on  Tenth  St..  such  as 
will  have  to  be  encountered  on  the  lower  end  of  Ninth  St.. 
where  the  grades  separate  one-half  of  the  street  leading  to 
the  island  above  mentioned,  and  one-half  leading  to  the 
factories.  Arch  St..  and  to  the  present  Free  Bridge.  The  lower 
division  of  this  street  is  so  narrow  that  no  obstruction  should 
be    placed    therein. 

The  south  terminus  of  our  design  at  the  end  of  the  pres- 
ent  Free   Bridge  was   chosen   for   the    following    reasons: 

(1)  South  Richmond  is  growing  verj  fast  to  the  west- 
ward, and   this  west   end  should  have   bridge  facilities. 

1 2)  The  east  end  of  South  Richmond  will  be  well  served 
upon    the   completion    of   the   Mayo    Bridge. 

(3)  If  an  attempt  should  be  made  to  turn  this  bridge 
further  down  the  stream  the  property  damage  incurred  to 
ile     Southern    Ry.    yards   and   shops    would    be    enormous. 

1  h  The  bridge  shown  on  our  plan  can  be  constructed  so 
as  not  to  interfere  with  the  traffic  on  the  present  Free 
Bridge  until  about  two  months  before   its  completion,   while  if 

Ninth    St.    route    is    chosen,    no    tratlii old    cross    the    river   at 

that    point  for  at  least  one   and    probablj    two   years. 

The    piers    in    the    river    arc    designed    for    economy    in 
and    in    erection.       Each    pier    consist    ,,i     threi      pedestals 
nected   by  a    reinforced   web   l    ft,   t;    in.    in   thickness,    thereby 
saving    the    expense    of   a    solid    pier.       Inasmuch    as    the-, 
aie    shown    al.ox,.    the    highest     u.ii.'i     of    lv7T.    the    work    of    thl 
superstructure   will   never   be   delayed    bj    a    rise    in    the   river. 
The  piers  to  be  built  ahead  of  the  superstructure,  the  viaduct 
bents   to  i,e   erected    b     an   overhead   traveler  on   the   roadway 
level,    and    the    forms    ami    suppoits    tor    the    roadwaj     to    be 
>i  by  portable  wooden  trusses,  resting  on  tin    piers.     The 
spans  in   the   river   being    uniform,   thej    allow   the   use  of  the 

same    trusses    and    forms    for    the    entire    ci  These 

trusses   ami    forms   can    lie    ,,nne, i    ahead   and    placed    for    the 
spans  in  advance  by  the  traveler  aforesaid. 

Thi'     estimated     cost     of    Structure,     complete     as     per     plans. 
but      not     Including     Street     railway     track,     is     iii     round     num- 
iii), 000. 

No  definite  move  has  been  made  by  the  city  authorities 
toward  the  cons!  rut  I  ion  of  the  bridge. 
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atedUHtPOffii   C©Es@foruactlii<n>ifi\ 
©sa  ftlh®  Sacff^maeimtt©  V  ad  ley 
2a.s.£g|aiftii©!&  Ps=©jj©cft 

ISy  Eugene  C.  Mills* 

The  Sacramento  Valley  Project  is  located  in  Califor- 
nia, on  the  west  side  of  the  Sacramento  River,  in  Glenn 
and  Colusa  counties.  It  extends  in  a  north  and  south 
direction  for  about  fifty  miles  and  covers  a  large  portion 
of  the  best  land  lying  between  the  river  and  the  foothills 
of  this  distance. 

The  water-supply  for  this  project  is  derived  from  the 
Sacramento  River,  at  a  point  about  five  miles  above  the 
town  of   Hamilton.   Glenn   County.      A  main   canal   runs 


Corrugated  Iron  Pipe  2d  'long       Qj'-^-^y&'fid? 
Longitudinal  Section 


Plan 

Fig.   1.    Beadgate  fob  Laterals  Taking  Water  from 
M  mx  Irrigation  Canal 

from  this  point  to  about  live  mile-  south  of  the  town  of 
Maxwell,  in  Colusa  County,  a  total  distance  of  about 
fiftv  miles.  From  the  main  canal  the  water  is  distributed 
to  the  lands  included  in  the  project  by  means  of  branch 
Canals   and    laterals. 

The  distribution   of    the   water   involved    the  building 

of  a  gnat   many  structures.    Various  materials  were  used 

for  i in-  purpose,  including  wood,  concrete  ami  corrugated 

iron,    that    material    hem-    used    which    was   deemed    best 

ted    to   '.eli    particular   structure.      For  the   struc 

along    tin     mam    canal    ami    tin'   more   important 

branch  canals,  as  well  as  the  mosl   importani  road  cross- 

rmanenl  type  of  construction  was  consid- 

and  the  ii-.'  of  wooden   structures  was  confined  to 

its   under  tin-   roads  and   small    laterals  and  to 

a  portion  of  the  delivery  gates  ami  cheeks  for  the  smalleT 

For  permanent  construction,  the  materials  used  were 
limited  to  concrete,  either  plain  or  reinforced,  ami  cor- 
rugated iron,  or  to  a  combination  of  corrugated  iron  and 
ated  iron  used  was  that  known  to 
the  tradi  ■>  American  ingpl  iron,  thif  having  been  chosen 
its  exceptii  i  purifr  .  There  i  eem 
to  he  no  doubl  that  the  prim  ipal  cau  e  of  ru  ting  in  iron 
ami  :  i  e  of  differenl  elei  I  ric 
potential,  and  in  the  ca  e  of  thi  metal,  the  manufactur- 
er's guan  the  exi  ellenl  coal  h I'  gal- 
vanizing  i  hich   it   carriei    and   the  condition  of  a   large 

number  of     tun      n  hii  h   ha1  e  alread]     een  quite   a 

di  n  '!     ufneieni 
placing  it   In  tin  with  well  buill  concrete  in 

o]    reinf  need  of   its 

ill  [i  lion, 

thai  in  certain  I  in  the 


smaller  structures,  corrugated  iron  could  be  used  to 
greater  advantage,  and  with  a  material  saving  in  cosn 
The  various  installations  for  which  this  material  was  em- 
ployed may  be  classified  as  follows: 

1.  Closed  type  of  headgates  in  the  main  canal  and 
in  the  principal  branch  canals. 

'..     Corrugated  pipe  for  delivery  boxes. 

3.  Lateral  road  crossings  which  were  designed  to 
carry  the  water  underneath  the  road  through  inverted 
siphons,  and  so  maintain  a  level  crossing  for  the  road 
way.  Also  those  lateral  road  crossings  where  the  grade 
line  of  the  lateral  was  maintained  by  corrugated  pipe 
hem--  used  m  place  of  a  bridge. 

4.  Inverted  siphons  under  the  canals,  to  carry  the 
natural  drainage  of  the  country  across  the  line  of  the 
canal. 

5.  Inverted  siphons  for  carrying  irrigation  water 
across  the  lines  of  natural  drainage. 

G.  Road-drain  structures,  involving  the  use  of  corru- 
gated pipe. 

7.  Sheet-iron  flumes  for  carrying  irrigation  water 
across  short  depressions  in  the  topography. 

Corrugated-Pipe  Headgate  (  Ionstruction 

The  headgates  were  classified  broadly  as  open-type  and 
closed-type  structures,  the  open  type  being  those  for 
which  the  gide  wall-  rose  above  the  top  of  the  canal  bank, 
permitting  the  use  of  a  large  cross-section  for  delivery  of 
water.  In  the  gates  providing  for  smaller  delivery  it 
was  found  advisable  to  use  a  barrel  type,  provided  with 
wing  walls  at  both  ^ui]ti  and  a  pressure  gate  for  con- 
trolling the  water.  The  larger  structures  of  this  type 
were  buill  with  a  concrete  barrel,  but  where  they  were 
not  required  to  pass  more  than  30  to  40  sec. -ft.  of  water 
it  was  found  to  he  much  more  economical  to  use  a  corru 
gated,  galvanized-iron  pipe  barrel  with  concrete  head 
walls  and  a  cast-iron  gate,  the  gate  being  raised  and  low 
ereil  by  means  of  a  hand  wheel  working  on  a  threaded 
holt  which  was  attached  to  the  upper  side  of  the  gate. 
This  type  involved  considerably  less  excavation  than 
would  he  required  for  a  concrete  structure  of  the  same  ca 
parity;  ami  while  it  is  probable  that  the  coefficieni  o 
friction  of  corrugated  iron  is  somewhat  greater  than  that 
of  good  concrete,  yet,  owing  to  the  short  length  of  pip 
in  use  (varying  from  30  to  50  ft.,  depending  upon  Ih 
height  of  I  hi'  canal  haul-)  this  feature  was  eonsideroi 
negligible.  The  frame  for  the  east-iron  gate  was  also 
casl  iron,  ami  was  made  with  a  collar  at  the  hack.  .'!  in 
in  depth,  and  of  an  inside  diameter  corresponding  to  thi 
outside  diameter  of  the  corrugated  pipe.  This  was  pro 
vided  with  four  holes  for  riveting  the  pipe  to  the  collai 
The  gale  frame  having  been  riveted  to  the  pipe,  and  Hi 
pipe  being  in  place,  the  forms  were  then  set  for  the  head 
walls,  these   being   carried  ou1   to   form   retaining  walls 

and      the     eoiicrele     poured,     llle     concrete     when      ill      place 

forming  an  absolutely  waler-tighl  joint  between  the  gah 

fianie  and  I  he  pipe.  These  head  walls  were  ahoul  S  in. 
in    thickness,   and    were    lightly    reinforced    to    give    added 

strength  against  the  pressure  of  the  hank-.    The  genera 

ill     en    "I    ihoo  gates    i<   as  shown    in    Fig.    I. 

<  Iorruq  vii  i>  l'i  i'i    i  hi;  I  h  i  i  vi  i,">    Boxes 

The  normal  farm  unit  varies  in  size  from  111  lo  |( 
ii  re  .  relatively  lew  being  less  than  20  acres.  The  nor 
mal  irrigating  head  lor  a  20-acre  trad  is  assumed  at 
■    *  <    ft,  '  on  1 1 1 i    delivery  for  a  period  of  2  I   hr.   Fm 
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tracts  of  loss  than  10  acres,  the  head  is  reduced  pro- 
bortionately.  As  much  of  the  land  lies  very  flat,  and 
|s  the  canal  gradients  are  uniformly  low,  it  was  found 
ueiicrallv  necessary  to  carry  the  canals  in  till  in  order  to 
maintain  water  surfaces  sufficiently  high  for  proper  de- 
livery. As  a  consequence  of  this  condition,  it  was  neces 
.-an  to  keep  the  head  at  a  minimum  for  most  of  the  de- 
liveries. For  this  purpose  an  open  type  of  wood  struc- 
ture was  used,  the  depth  of  water  being  from  1  to  1.2  ft. 
through  the  gate  opening,  the  gate  being  provided  with 
two  openings  of  a  net  width  of  2  ft.  each. 

It  was  desirable  to  keep  the  cost  of  the  delivery  boxes 
as  low  as  possible,  and  for  this  reason  corrugated  iron 
was  not  considered  for  any  case  where  it  could  not  be  in- 
stalled for  a  price  a-  low  as,  or  lower  than,  the  cost  of 
the  wooden  structures.  Where  a  sufficient  delivery  head 
was  available  to  produce  a  proper  velocity,  a  corrugated 
pipe  could  be  installed,  giving  greater  permanence  of 
lonstruction  and  equally  as  satisfactory  operating  con- 
ditions. Where  the  size  of  pipe  did  not  exceed  18  in.  in 
diameter  it  was  found  feasible  to  substitute  corrugated 
iron  for  the  open-type  wood  gate,  the  pipe  being  provided 


FiK.    2.      Bffore    Installation.  F\s.    3.      After   Installation. 

Iheet-Metal  Headgate  before  and  aftek  Installa- 
tion ix   l-l x.  Reinfobced-Concrete  Headwall 
of  Delivers   Box, 

with  a  sheet-metal  slide  gale,  made  by  the  pipe  manufac- 
turers, ami  .-hipped   already  attached    (Figs.   2  and   :!). 

While  openings  were  provided  for  the  irrigatii f  areas 

of  less   than   in  acres,  the  quantity  of  water  being  ma- 
ienalU    less  ilian  the  standard   irrigating  head  of  5  sec- 
ft..   it   was   found   feasible  to  use  tin-  type  of  eonstrui 
lion   quite   freely,  and    if  a    larger   fall    m   the   water  ser- 
vice had   been   available  for  the  quantities  delivered,  so 
Unit  a  small  diameter  of  pipe  could  have  been   used,  the 
30ndilions  would  have  been  such  a-  to  warrant   the  almost 
Hiihcrsal  adoption  of  this  type  for  these  situations: 
Lateral    Road   Crossings 
Where  it   was  found   necessarj   to  carry  the  irrigation 
iratcr    iiriii  •    the    main    county    highways,    in    order    to 
ivoid   tlie  inconvenience  I"  the  traveling  public  of  nuni- 
srous  lateral  bridge-,  ii  was  decided  to  emploj  depressed 
■rossiii'j-.  and  so  maintain  the  natural   level  of  the  road- 
>ed.    The  Mrs!  structures  of  this  type  which  we  installed 


were  entirely  of  concrete,  consisting  of  a  concrete  barrel 
with  wells  and  headwalls  at  both  ends,  the  siphon  being 
of  such  a  clear  width  between  headwalls  that  the  road- 
bed would  have  a  width  of  24  ft.  Where  the  quantity  of 
water  to  be  handled  did  not  exceed  10  sec.-ft.  it  was  later 
found  that  in  many  cases  corrugated  pipe  could  be  sub- 
stituted for  the  concrete  barrel  with  a  material  saving. 
Here,  as  everywhere,  the  saving  was  both  in  money  and 
in  time. 

On  those  roads  which  were  not  so  frequently  used,  a 
cheaper  type  of  lateral  road  crossing  was  adopted,  in  a 
majority  of  these  eases  the  grade  line  of  the  lateral  being 
maintained  and  a  bridge  installed  for  carrying  the  high- 
way over  the  water  channel.  Where  the  quantity  of 
water  was  not  large,  and  a  sufficient  head  was  available, 
it  was  found  to  lie  cheaper,  and  to  afford  much  more  sat- 
isfactory crossings,  to  install  corrugated  pipe  with  its  bot- 
tom a  few  inches  below  the  bottom  of  the  lateral,  and  to 
backfill  between  the  lateral  banks  and  over  the  top  of  the 
pipe,  giving  the  pipe  in  any  case  not  less  than  1  ft.  of 
covering.  The  width  of  the  roadway  at  these  crossings 
was  not  less  than  16  ft.,  and  it  was  found  more  satis- 
factory to  extend  the  pipe  sufficiently  to  pass  beyond  the 
natural  slopes  of  the  till  rather  than  to  install  either 
metal  or  concrete  bulkheads.  This  type  of  crossing  gave 
practically  permanent  construction,  and  entirely  elimi- 
nated the  jolts  which  are  usually  felt  at  the  ends  of  a 
bridge  after  the  approaches  have  settled.  In  operation, 
these  crossings  were  entirely  satisfactory  and  easily  main- 
tained in  respect  to  freedom  from  weeds,  and  other  ob- 
structions. The  canals  are  built  with  a  freeboard  of  not 
less  than  1  ft.;  and  the  pipe  was  laid  so  that  its  top 
would  come  at,  or  only  slightly  above,  the  established 
running-water  surface  for  the  given  lateral.  The  con- 
struction was  completed  by  backfilling  between  the  banks 
of  the  lateral  over  the  pipe,  and  by  carrying  the  slopes 
out  to  the  roadbed  on  a  1  < > '  t  grade.  By  giving  the  pipe 
a  slope  sufficient  to  materially  increase  the  velocity  of 
the  water  through  it.  over  that  in  the  canal  above,  any 
silt  which  is  brought  into  the  pipe  by  the  water  of  the 
canal  will,  by  means  of  the  greater  velocity,  be  carried 
through  without  any  possibility  of  settlement.  In  this  case, 
as  in  thai  of  the  siphons,  a  capacity  of  10  sec.-ft.  was 
found  to  be  the  economical  limit  for  this  type  of  con- 
struction, comparisons  being  made  on  the  basis  of  equal 
cost  for  a  wooden  bridge  for  the  same  lateral. 

In  all  eases  where  the  corrugated  pipe  was  used  to 
carry  irrigation  water  under  more  than  'i  ft.  of  head, 
it  was  found  desirable  to  have  it  soldered  by  the  man- 
ufacturer before  shipment.  Where  it  was  found  acces- 
sary i"  join  together  two  or  more  lengths  of  soldered 
pipe  in  the  field,  in  order  to  obtain  a  structure  of  the 
requisite  length,  the  joints  were  also  soldered  in  the  Held, 
as  pari  of  the  work  of  installation.  On  the  other  hand, 
where  the  pipe  was  used  under  low  irrigating  heads  and 
for  drainage  purposes  only,  the  ordinary  construction 
was  found  entirely  satisfactory.  A  careful  clinching  up 
of  the  seel  ion-  al  the  time  of  manufacture  is  essential 
to  the  use  of  corrugated  pipe  for  irrigation  purposes  and 

enables  the  us.'  of  this  pipe   for  lew    head-  without   solder- 
ing. 

I  averted  Siphons  fob  \  *  n  r  il  1  >b  um  lge 

This    type    of  ?as    used,    particularly    under 

our    main    canal.      This    canal    run-    parallel    to    the    Sac- 
ramento  River  in  a  general   way,  and  as  e  consequence 
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crosses  the  natural  drainage  from  the  foot-hill  country  to- 
ward the  river.  It  was.  of  course,  necessary  cither  to 
carry  the  drainage  under  the  canal,  or  the  canal  under  the 
drainage  of  Widow  Creek.  With  two  or  three  other  ex- 
ceptions, it  was  found  feasible  to  carry  the  drainage 
under  the  main  canal.  As  the  branch  canals  follow  the 
general  slope  of  the  country,  there  are  no  large  drain- 
age crossings,  and  it  was  found  possible,  in  nearly  every 
case,  to  carry  the  drainage  under  the  canals. 

For  drainage  siphons,  cither  concrete  or  corrugated 
iron  has  been  used,  the  conduit  consisting  either  of  a 
reinforced-concrete  barrel  (or,  in  some  cases  plain  con- 
crete sectional  pipe)  with  concrete  wells  and  head  walls 
at  each  end,  or  of  corrugated  pipe  of  the  proper  diam- 
eter, with  concrete  wells  and  head  walls.  Where  the 
drainage  to  be  cared  for  was  not  large  and  concrete  pipe 
was  not  conveniently  available,  corrugated  iron  was  em- 
ployed. 

Later  experience   has  shown  that   the  use  of  concrete 

pipe  for  this  work  is  no!  satisfactory.     It  has  I a  found 

that  in  ground  naturally  softened  with  drainage  water, 
or  which  became  softened  by  the  seepage  of  the  canal, 
the  concrete  pipe  settles  and  in  settling  breaks  open  at 
the  joints.  This  permits  the  seepage  from  the  canal  en- 
tering the  pipe,  resulting  in  the  development  of  open 
channels  between  the  bottom  of  the  canal  and  the  broken 


Pig.  I.   A.  54-In.  Corrugated-Iron  Flume  Cabeying 
Ii;,;i<..\no\  Canal  across  a  Narrow  Depression 

pipe  joint.-,  with  a  consequenl   waste  of  the  canal  water. 
This  ■'  i1'.   grave  in  some  cases  to  wan-ant  the 

removal  of  I  pipe  and  H  -  replai  emenl  by  cor- 

j  n  \  i  in  i  i.  Siphon  -    i  or   I !  irr"5  [ng    I  rrig  moN    Water 
\,  ross  \  \i  i  i.  i-ii  Drain  \<;i:  Lines 
Through  <               n  i  tions  of  the  project,   in   times  of 
very    ii                 all,  the  runoff  is  exi  essive.     [f  the  rial 
ural  01                         mtry  were  blocked  bj  lateral  banks, 
it  would  result   in  impi                      water  and  doing  in- 
rty   holder-.     I  fader   these  c li- 
ra certain  cases   mil  the 

I  ion   for  the  space  of  iron to  three 

Ired    f(  e1    and    i rrj    the   irrigation    wati  i    ai  ro 

tl  drainagi              •     mean 
of  an  inverted   i\                    under  the  drainage,  (he  top 
of  tie  -  :"     '  lie  aal  ural  ■• nd 

-..old  have 

■  ,;    i"' 

"iM   of  the  qui 

pipe, 

ird  i ati b     o  fat  away 

I    ■        q!   I.,  the  pomi  of  our 


installation  was  out  of  the  question.  In  order  that  this 
construction  might  he  both  permanent  in  its  character 
and  economical  as  to  cost  it  was  found  advisable  to  make 
use  of  corrugated  pipe. 

Road-Deainage  Stbuctuees 

While  we  fully  realize  the  value  of  corrugated  pipe 
for  road-drain  crossings  we  have  adopted  a  more  tem- 
porary type  for  the  smaller  drainage  areas,  and  have  in- 
stalled wooden  boxes.  In  the  broad,  natural  drainage 
ways  a  bridge  was  the  only  type  which  would  meet  the 
conditions.  There  were,  however,  a  number  of  artificial 
drains  which  were  constructed  with  an  average  depth  of 
<i  It.  and  with  a  base  width  of  4  ft.,  the  side  slopes  being 
1  to  1.  At  many  of  these  crossings  72-in.  corrugated  pipe 
was  employed.  This  use  of  the  material  is,  of  course 
that  for  which  it  was  first  designed,  and  its  success  in 
this  capacity  probably  needs  no  further  comment. 

Sheet-Ihon   Flumes 

In  some  cases  it  was  necessary  to  carry  the  canal 
across  narrow  and  deep  natural  drainage  areas;  and  I'm 
this  purpose  a  corrugated  flume  was  used.  These  instal 
lations  being  short,  the  element  of  friction  loss  was  con 
sidered  negligible,  although  had  flumes  of  considerabl 
length  been  necessary  there  is  no  doubt  that  smooth  con 
struction  would  have  been  adopted.  Fig.  4  shows  a.typi 
cal  installation  of  this  sort. 

The  advisability  of  the  employment  of  corrugated  iroi 
for  purposes  similar  to  those  here  described  is  depend 
ent  upon  the  character  of  the  construction  almost  a 
much  as  upon  the  grade  of  the  material  itself.  Hast 
and  careless  work  at  the  pipe  factory  may  involve  re 
suits  which  will  nullify  all  the  benefits  to  be  derived  fror 
a  durable  metal.  The  rivets  should  be  of  siillieient 
and  number  and,  where  possible,  of  the  same  metal  a 
the  remainder  of  the  pipe.  Thorough  and  accurate  wo* 
in  cinching  up  the  sections  before  riveting  makes  a  dc 
eided  difference  in  the  strength  and  serviceability  of  th 
conduit.  With  this  material,  as  with  many  others,  wdie 
used  in  construction  of  a  permanent  character,  it  is  ec< 
nomical  to  pay  a  price  which  constitutes  a  reasonabl 
premium  for  intelligent  work  and  high  standards  of  cot 
mereial  policy. 


l^wjiJiMii 

B-s  <'.  E.  Drayer* 
Several  members  of  the  Cleveland  Engineering  Sociel 
were  discussing  informally  the  Society's  affairs  a  ye; 
or  so  ago  when  one  of  the  officers  said  thai  while  1 
urn  papers  were  giving  large  space  to  the  news  of  varioi 
other  organizations  of  the  city,  Hie  Engineering  Sociel 
ho  i  member,  are  responsible  in  a  large  measure  for  tl 
growth  ami  progress  of  Cleveland,  was  receiving  praci 

rally  lention.    The  writer  replied  thai  to  his  person 

dge  this  c lition  wit  i  due  to  the  fact  thai  the  0 

miii  ,ii  imi  n  ferred  to  had  s  regular  channel  throuj 
which  information  was  furnished  the  papers,  and  he  8 
i .1   the  opinion   thai   the  si means  would   semi 
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attention  to  the  Engineering  Society.  In  a  few  days  he 
was  asked  by  the  President  of  the  Society  to  take  up  the 
publicity  work. 

The  first  step  was  to  see  the  Managing  Editors  of  the 
two  morning  papers.  They  were  handed  directories  of 
tlic  Society  and  were  told  that  it  had  nearly  500  mem- 
bers, many  of  whom  were  at  the  head  of  large  undertak- 
ings on  which  the  growth  and  prosperity  of  the  city  de- 
pends. They  were  also  told  that  the  Society  stood  ready 
to  cooperate  and  help  them  to  obtain  such  engineering 
news  as  would  be  of  interest  to  the  community.  One  of 
these  editors  expressed  the  opinion  that  one  reason  why 
news  of  an  engineering  nature  does  not  get  into  the  daily 
papers  is  because  the  ordinary  reporter  lias  not  the  tech- 
nical knowledge  to  properly  handle  it.  He  suggested 
that  the  Society  should  be  its  own  reporter. 

The  issue  of  the  Society's  Journal,  which  was  then 
ready  for  distribution,  contained  the  report  of  a  special 
committee  on  Technical  Education  in  Cleveland.  Nat- 
urally, a  large  number  of  people  in  the  city  are  interested 
in  what  engineers  have  to  say  about  their  technical 
schools.  Two  abstracts  of  the  report,  ready  to  print,  were 
handed  to  the  editors  of  the  morning  papers.  They  were 
accepted  without  alteration  and  each  occupied  about  two- 
thirds  of  a  column.  The  report  handed  to  another  paper 
called  forth  a  double-column  editorial  13  in.  long.  With- 
out the  assistance  of  the  newspapers,  the  findings  of  the 
committee  would  have  appeared  only  in  the  1500  copies 
of  the  Journal  to  be  read  by  about  that  many  technical 
men.  In  the  newspapers  the  abstracts  appeared  in  over 
200,000  copies  to  lie  read  by  as  many  in  the  community 
as  were  interested. 

An  associate  editor,  a  veteran  in  newspaper  work,  said 
in  a  talk  before  the  Society: 

Science,  a  little  obtuse  at  times,  will  learn  that  news- 
papers are  not  entirely  devoted  to  baseball  and  casualties,  to 
politics  an*  gossip.  The  newspaper  reaches  out  in  countless 
directions.  It  wants  the  best  that  is  available  and  it  wants 
it  in  prodigous  variety.  It  stretches  a  warm  hand  to  science. 
It  realizes  that  the  annals  of  invention  and  technical  achieve- 
ment put  romance  to  shame.  It  knows  that  the  soldiers  of 
science,  bridge  spinners,  canal  diggers,  are  the  dauntless 
skirmish  line  of  advancing  civilization.  The  newspaper 
stretches  a  hand  for  your  copy,  assuring  you  that  the  public 
is  interested  in  your  proceedings  because  they  advance  pub- 
lic welfare.  The  newspaper  offers  you  space  in  its  columns, 
leaving  to  your  judgment  the  selection  of  matter  best  cal- 
culated to  interest  the  lay  reader.  It  asks  you  to  refrain 
from  puzzling  technicalities  and  as  far  as  possible  to  cover  a 
variety   of  the  themes  that   should   make  a  popular  appeal. 

A  Chicago  man  once  intimated   that  the  opportunity 

im  engineering  publicity  existing  in  Cleveland  is  unique. 
If  there  is  any  secret  to  impart  to  him,  it  is  this:  furnish 
good  copy  on  timely  subjects  ready  to  set  in  type.  The 
following  is  an  illustration  of  timely  copy: 

The  foundations  of  a  great   high-level  bridge,  the  main 

artery  between  the  parts  of  the  city  < ither  side  of  the 

Cuyahoga  Valley,  are  now  being  laid.  Late  last  year  a 
lively  controversy  arose  as  to  the  safety  of  these  founda- 
tions. The  public  has  a  right  to  he  fully  informed  about 
any  undertaking  in  which  it  is  so  vitally  interested. 
Much  space  in  the  daily  papers  was  given  to  the  opinion 
of  various  civic  bodies  and  public-spirited  citizens,  many 
of  whom  spoke  without  being  fully  informed.  The  ques- 
tion was  whether  the  bridge  would  he  in  danger  if  its 

foundations    rested    on    hard    clay,    as    called  for    in    the 

plans,  or  whether  caissons  should  he  sunk  at  a  large  ad- 
ditional  cosl   many   \'f('i    to  bedrock. 

In  December  the  County  Bridge  Engineer,  who  had  in 


charge  the  making  of  the  foundation  plans,  was  asked  by 
the  Cleveland  Engineering  Society  to  read  a  paper  at  one 
of  its  meetings  on  "The  Foundations  of  the  High  Level 
Bridge."  His  paper  was  abstracted  with  the  technicalities 
omitted  or  so  worded  as  to  be  understood  by  the  lay 
reader  of  average  education.  When  the  abstract  appeared 
in  one  of  the  papers  on  the  Sunday  following  the  meet- 
ing, correct  and  dependable  information  on  the  high- 
level  bridge  for  the  first  time  became  available  to  the 
public. 

Perhaps  the  following  instance  will  illustrate  the  edi- 
tor's statement  above  that  the  ordinary  reporter  is  not 
equipped  to  handle  the  proceedings  of  a  technical  so- 
ciety. It  also  shows  the  effort  the  newspapers  make  to 
get  engineering  news. 

On  Nov.  25,  an  illustrated  paper  was  read  before  the 
Society  on  "The  Use  of  Electricity  in  Coal  Mines,"  with 
special  references  to  haulage  and  cutting  problems.  The 
author  of  the  paper  is  directly  connected  with  the  de- 
velopment of  a  machine  for  mining  coal  without  the  use 
of  powder.  Any  engineer  can  appreciate  the  possibili- 
ties of  this  subject  for  a  newspaper  story.  The  meeting 
was  duly  announced  in  the  papers  and  a  reporter  came 
to  the  meeting,  but  he  soon  left.  At  the  door  he  met  a 
reporter  from  the  other  morning  paper.  "What's  going 
on?"  was  the  query  of  the  latter  to  the  one  coming  out. 
"I  can't  get  anything,  it's  too  much  for  me,"  was  the  re- 
ply. 'Let's  go,"  said  the  man  who  had  not  been  in  at  all. 
Naturally  nothing  appeared  in  the  papers  next  morning 
about  that  meeting.  But  we  can  write  a  1000-word  ab- 
stract of  the  paper  on  "The  Use  of  Electricity  in  Coal 
Mines"  and  the  newspapers  will  be  glad  to  print  it. 

The  experience  of  over  a  year  in  this  publicity  work 
justifies  the  statement  that  more  frequent  appearance  of 
engineers  before  the  public,  both  personally  and  in  writ- 
ing, will  result  in  mutual  benefit  to  the  engineering  pro- 
fession and  to  the  public. 

Tangible  results  m  the  growth  of  the  Society,  both  in 
membership  and  in  interest  due  to  the  publicity  work,  are 
not  lacking.  It  is  the  custom  of  the  publicity  committee 
to  give  to  the  newspapers,  for  use  on  the  morning  pre- 
ceding the  semi-monthly  meetings,  a  picture  of  the 
speaker  together  with  some  150  words  of  descriptive  mat 
ter  giving  a  little  of  the  speaker's  history  and  a  few  hints 
as  to  the  way  he  will  treat  the  subject.  The  Assistant 
Secretary  of  the  Society  says  these  notices  have  increased 
tin'  attendance  at  the  meetings  during  the  past  year 
about  15%.  Formal  notices  of  meetings  sent  to  the 
members  a  few-  days  in  advance  do  ii"t  make  the  same 
impression  as  the  notice  in  a  newspaper.  Especially  if 
the  speaker  is  from  out  of  town  ami  not  generally  known 
to  the  membership  of  the  Society,  an  effect,  easily  felt 
hut  bard  to  describe,  a  semi-acquaintance  as  it  were,  is 
produced  by  -icing  the  speaker's  picture  and  learning 
something  about   him. 

Last  year  11<>  members  were  added  to  the  roll  of  the 
Society.  The  chairman  of  the  membership  committee 
stated  that  the  publicity  which  the  society  was  receiv- 
ing made  it  easier  to  present  the  advantages  ,,f  member- 
ship 1 1 1  anyone  eligible.  The  chairman  of  the  program 
committee  attributes  a  part  of  the  live  interest  in  the 
meetings  t"  the  same  source. 

Amouni    "i     Publicity     Wore    Done     Previous    to 

June  30  of  this  year  about   L000  single-column  inches  ap- 
peared in  eight   papers,  mostly  in  Cleveland.     Since  June 
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30,  there  have  appeared  about  1500  single-column  inches 
in  twelve  publications,  both  Local  and  national  in  circula- 
tion. 1500  inches  would  make  about  nine  pages  of  the 
ordinary  newspaper. 

Early  in  the  present  year  there  were  published  in  one 
of  the  Cleveland  evening  papers,  letters  from  young  men 
asking  the  editor  what  education  is  required  and  what 
are  the  opportunities  for  success  in  civil  and  mechanical 
engineering.  The  editor  discreetly  printed  below  the  let- 
ter.- a  request  that  engineers  of  each  of  these  branches 
answer  the  young  men's  questions.  Last  spring  the  prin- 
cipal of  one  of  Cleveland's  large  high  schools  asked  a 
member  of  the  society  to  come  to  the  school  and  tell  the 
boys  what  the  profession  of  engineering  is  and  what  qual- 
ifications and  predilection-  should  be  possessed  by  a  can- 
didate. The  principal  said  a  number  of  his  pupils  in- 
tended to  study  engineering  and  that  he  felt  their  under- 
standing of  what  was  before  them  was  vague  and  inac- 
curate. 

Here  was  an  opportunity  for  the  publicity  committee.. 

I  ai  cordingly  asked  the  President  of  the  Society,  a  civil 

teeer,  to  write  an  article  explaining  for  the  benefit 
of  the  young  man  about  to  choose  his  life  work  what  is 
before  him  in  the  engineering  profession.  The  editor  to 
whom  the  paper  was  handed  liked  the  idea  so  much  that 
he  asked  for  a  second  article  to  cover  the  field  of  the 
mechanical  engineer.  After  the  second  article  was  pub- 
lished, lie  asked  for  a  series  of  articles  on  the  above 
theme  by  engineers  practicing  in  the  various  branches 
of  the  profession.  This  series  began  about  the  middle  of 
September  and  was  concluded  about  the  middle  of  De- 
cember. The  quality  of  English  in  these  articles  refutes 
the  criticism  frequently  heard  that  engineers  lack  the 
ability  to  express  their  thoughts  in  rlear  and  pleasing 
form.  Analysis  of  poorly  written  articles  by  engineers 
or  other-  will  generally  lead  to  the  conclusion  that  hazy 
writing  is  merely  the  result  of  hazy  thinking. 

After  aii.n;_ ni-    were  completed    with   the  several 

men  to  contribute,  a  lisl  of  subjects  and  authors  was  sub- 
mitted to  a  New  York  publishing  house  which  expressed 
a  desire  to  examine  the  papers  with  a  view  of  putting 
them  in  book  form.     It  was  rather  an  easy  and  pleasant 

to  persuade  these  busj  engineers  to  write,  although 
writing  articles  in  a  popular  style  is  not  ;i  pari  of  their 
customary  occupation.  Their  willing  response  to  the  re 
i  in  indication  id'  I  hi'  favor  with  which 
tin-  leading  engineere  of  the  city  view  the  publicity  work 
of  th 

Problems  Found  in  Publicity  Wore  Our  ideals 
are  not  reached  bj  the  newspapers,  yd  we  arc  cautious 
about   telling  Ho  ditor.     Rather  we  try  to  ap- 

preciate hi-  probli  el   his  view  point.     "I   can  no 

more  keep  the  news  a  il  comes  from  passing  through  il 
natural  channel,  tin:-  p..  om      I  han  I  could    top 

■  i   by  building  a  dam."     Our  copy  i-  passed  upon 

■  tea  ured  by  new  spapei    tand  ird 

It  niii-i  have  news  value  and  a    tvlc  not  tun  distincl  from 

the  paper  in  which  ii  lignified,  al- 

i  ithi  loi   ovi  rcharged    h  ith   enthusiasm. 

II  ipy  representing  a 
table  time  ,  |  ,  ill   down 

I   entirely  bi  paper 

bi  i    mi    hi  -I  nulled  ai  this 
i  hat  one  lui    no!  been  B 

i    . i  .mi 


A  man,  wdio  is  principally  a  politician  but  also  success- 
ful  in  business,  recently  said  before  the  Society  that  one's 
heart  is  put  into  his  work  only  when  it  yields  personajW 
glory  or  pecuniary  reward.  He  possibly  forgot  love  of  the    ii 
work  itself  and  love  for  a  cause.      The  man  who  supplies    U 
news  from  an  engineering  society  must    find  his  inspir- 
ation in  the  motives  which  the  politician  forgot  to  men- 
tion.    His  reward  must  be  in  the  realization  that  for  the   I 
public  he  is  a  standard  bearer  of  enlightenment,  and  for   I 
the  the  engineering  profession  he  strengthens  its  ranks    I 
and  advances   its  position   in   the  estimate   of  the   com- 
munity.    He  must  contribute  from  his  leisure  time.     He   : 
cannot  expect  to  use  the  time  when  his  mind  should  be   J 
at  work  on  his  business  or  that  of  his  employer.     Like   | 
the  products  of  work  in  any   field,  results  are  in  direct 
proportion  to  effort. 

A  principle  of  publicity  and  education  is  that  the  (i 
germs  of  ideas  are  planted  in  the  minds  of  men  to  take  j 
root  and  grow  when  conditions  become  favorable.  The  I 
financial  editor  of  one  of  our  papers  came  to  us  recently 
for  information  to  be  used  in  a  feature  article  which  hi 
wanted  to  write  about  engineers.  He  was  asked  how  he 
happened  to  have  engineers  uppermost  in  his  mind.  He 
replied  that  he  saw  in  the  daily  papers  that  the  Cleveland 
society  went  to  visit  the  Pittsburgh  engineers  and  that 
he  had  seen  the  series  on  "Engineering  as  a  Life  Work" 
described  above.  His  article  in  the  paper  on  the  follow- 
ing Sunday  was  headlined  "Engineers  Are  the  Men  Who 
Make  Dreams  Real — Solve  the  Problems  that  Confront 
Factory  Owners,  Railroads.  Governments,  on  Water  and 
on  Land  and  Underneath."  It  is  probable  that  some 
readers  will  consciously,  some  unconsciously,  have  an  in- 
creased estimate  of  the  engineering  profession  from  read- 
ing such  statements. 

The  writer  is  assisted  in  the  publicity  work  of  the  so- 
i  i i ■  t  \  ! iy  the  Professor  of  Mechanical  Engineering  of 
Case  School  of  Applied  Science  and  by  one  of  the  leading 
architects  of  Cleveland.  Mention  is  made  of  the  person- 
nel of  the  committee  as  an  indication  additional  to  that 
cited  above  of  the  attitude  toward  publicity  work  by  men 
at  the  head  of  the  profession  in  the  city. 

It  may  be  of  interest  to  recall  here  the  unique  origin 
of  the  Cleveland   Engineering  Society. 

A  society  was  formed  in  Cleveland  33  years  ago  under 

the  leadership  of  the  late  Charles  Latimer,  with  the  ob- 
ject of  studying  the  Great  Pyramid  and  combating  the 
introduction  of  the  metric  system.  Several  of  the 
younger  engineers  who   received   invitations  to  join,  de- 

cli 1.     They   fell    1 1 1 ; my   modern   problems  ^fi'c  more 

important  to  them  than  the  dimensions  of  the  Great  Pyr- 
amid, which  could  he  intrusted  for  solution  to  the  ar- 
chaeologist. As  foi'  the  metric  system,  instead  of  oppos- 
ing il  they  set  to  work  to  find  how  many  local  engineers 
would  advocate  its  introduction.  Inquiry  into  the  num- 
ber in  the  city  inspired  them  to  organize  a  permanent  en- 
gineering   0(  nl  i 

Founded  in  the  spiril  of  progress,  the  Cleveland  En 
gineering  Society  has  ever  maintained  high  professional 
ideal-  under  capable  leadership.  Among  its  past  presi- 
dents are  General  John  M.  Wilson,  Chief  of  Engineers. 
I1.  S.  Army,  Retired,  General  dared  A.  Smith.  A  M. 
Wellington,  Amino,    Swasey,  8.  'I1.  Wellman  ami   Wbr 

Ce   fcer    R.    Warner,    the    last     three    past    presidents    of    the 

American  Societj  of  Mechanical  Engineers,  Dr.  Charles 
s.  Howe,  presidenl  of  Case  School  of  Applied  Science, 
Dr.  Dayton  C.  Miller  ami  Dr.  ('has.  II.  Benjamin.    The 
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society  has  now  a  membership  of  about  600  and  is  housed 
in  the  Chamber  of  Commerce  Building. 

In  conclusion,  the  purpose  of  this  article  has  been  to 
show  what  has  been  actually  accomplished  by  one  engi- 
neering society  with  the  hope  that  others  may  engage  in 
hi.  Conditions  in  Cleveland  may  be  somewhat  different 
from  those  iii  other  cities;  but  they  are  not  so  unique  or 
unusual  but  that  it  is  safe  to  say  similar  results  may  be 
produced  with  like  effort  anywhere. 

£k  Psfofessioiziigil    E-xpeiraeiniC© 

An  engineer  in  search  of  a  position  applied  to  the 
head  of  a  well  known  engineering  concern  and  was  ad- 
vised to  make  a  record  of  his  professional  experience  and 
submit  it  for  consideration.  Shortly  afterward  there  was 
received  from  the  applicant  in  reply  two  charts,  in  the 
form  of  whiteprintSj  of  standard  letter-sheet  size,  with 
heal  lettering.    The  charts  are  reproduced  herewith. 

Many  will  claim  that  the  engineer  who  presented  his 
professional  record  in  this  unique  way  was  one  of  the 
l'i  Hows  with  a  mania  for  system  and  efficiency,  but  poor 


Improvements  effecting  notable  sav- 
ngs  in  operating  or  fir>t  cost.  The 
items  1-20  indicate  work  of  entirely 
original  tharacter.  Figures  in  circles 
refei   to  job  numbers  on  chart. 


[tern 

1  Disintegrator  (patented)   <i  on   i  13) 

6  on  (Hi 
Capacity,  each,  20  tons  per  hr. 

2  improved  disintegrator   (patented!, 

2  on  (15). 
Capacity,  each,  SO  tons  per  hr. 

3  Separator  (patented),  5  on  (15) 

4  Exhaust  system  lain  (14) 

5  Exhaust  hood  (14),  (15). 

6  Graders,  8  on  (141,  6  on  (IS) 

7  Flow  sheet  (13),  (141.  i  15) 
S  Alteration  in  ore  dryers  illi 
9   Screen  frame  (13),   (141 

10  Retaining  wall  (13). 

11  Ore  bin  (13),  1 14). 

12  Cablewav  hoist  carriage.  10  on  (14), 

4  on  (15). 

13  Shop  hoist  (12). 

14  Automatic  bucket  dump  (4). 

15  Erection  derrick  (3) . 
l'i   Vertical  beam  storage  (5). 

17  Reinforced  concrete  stair  hot-'  (11), 

18  Card  system  (or  field  notes  (9) 

19  Card  system  for  tests  I  14). 
_'ll   Arc  'igbt  suspension,  wiring  system 

(14). 

21  Standardized     transmission     equip- 

ment (15). 

22  Temporary  intake  screens   I  111 

23  Brass  foundry  (12). 

24  Yard  layout  (4),  (5) 

25  Changes  in  building  and  trestle  ( 12) . 

26  Method  of  hoisting  (3). 

27  Method  of  handling  yard  force  (4). 

mi  executive  work.     Whether 
not  informed  ;  but  he  landed 


Excerpts  from  unsolicited  letter* 
"Mr    A  ".    "I..    Co.,"   etc.,    refer   to 
chart. 

Mr  A, — "He  is  a  man  who  can  be 
thoroughly  recommended  in  every  way.' 

Mr    C— "A  man  in   whom   I    have 
entire   confidence ..    who  is  nor 
periment,   but  who  has  made  good   on 
previous  occasions." 

Consulting  Manager,  K.  Co. — "I 
again  extend  to  you  my  thanks  for  the 
very  satisfactory  manner  in  which  you 
performed  your  work  while  on  the  job." 

President,  I..  Co. — "I  wish  to  con- 
gratulate you  on  the  result  of  your 
labors  in  connection  with  our  milt  I 
appreciate  very  much  indeed  the  work 
that  you  have  "done  ...  as  a  slight  tok- 
en of  my  appreciation ...  I  enclose  you 
a  check  for  one  thousand  dollars." 

Vice  President,  I..  Co. — "While  I  had 
every  confidence  in  your  carrying  out 
y"our  plans  successfully,  I  fully  expected 
some  vexatious  delays  before  they 
could  be  perfected;  and  it  is  both  a 
surprise  and  pleasure  to  me  to  find 
that  you  have  not  only  made  good  in 
your  designs,  but  that  you  have  suc- 
ceeded in  completing  the  mill  in  such 
a  short  tune." 

Newspaper  Clipping. — Job  (141  — 
"The  mill  which  was  designed  by. . . . 

features ...  its  completion  during  the 
winter  months  has  been  a  surprise  to 
everyone,  as  it  was  freely  predicted 
that  it  would  be  impossible  to  have  the 
mill  in  operation  on  May  1  " 

that  was  so  or  not  we  are 
the  job. 


A  Chakt  wo  \  Record  o)  w  Engineer's  Professional 

1        ■■( 


The  Corps  of  Civil  Engineers.  I.  S.  ^iavj,  has  always  suf- 
fered from  the  slow  promotion  of  its  members,  but  as  long  as 
it  was  recruited  from  the  civilian  graduates  of  technical 
schools,  the  comparison  between  their  rank  and  the  rank  of 
the  graduates  of  the  U.  S.  Naval  Academy  in  other  branches 
of  the  service  was  not  so  marked  as  it  is  now  that  Naval 
Academy  graduates  are  being  drawn  upon  exclusively  for  the 
Corps.  The  recent  annual  report  of  Rear  Admiral  Stanford. 
Chief  of  the  Bureau  of  Yards  and  Docks,  very  pertinently  calls 
the  attention  of  the  Secretary  of  the  Navy,  and  incidentally 
of  Congress,  to  this  highly  unjust  condition  of  affairs.  The 
report,    in   part,    says: 

Attention  is  invited  to  the  unfortunate  condition  of  the 
assistant  civil  engineers  of  the  Navy  as  regards  their  rank, 
and  as  a  consequence,  their  pay.  The  act  of  Mar.  3.  1909. 
provided  for  12  assistant  civil  engineers.  6  with  the  rank  of 
lieutenant,  junior  grade,  and  6  with  the  rank  of  ensign.  In- 
creased rank  can  only  come  by  promotion  »o  the  full  grade 
of   civil   engineer   as   vacancies   occur   in    that    grade. 

Of  the  last  IS  assistant  civil  engineers.  13  were  appointed 
from  the  Naval  Academy.  Graduates  of  the  Naval  Academy 
detailed  to  this  corps  are  selected  after  one  to  two  years'  sea 
service,  and  are  commissioned  after  a  two  years'  course  of 
study  at  a  technical  school.  Such  men.  therefore,  receive 
their  commissions  as  assistant  civil  engineers  with  the  rank 
of  ensign  three  to  four  years  after  graduation,  at  a  time  when 
their  classmates  in  the  line  have  been  promoted  to  lieutenant 
junior  grade,  the  law  providing  that  ensigns  in  the  line  shall 
be  promoted  to  junior  lieutenant  after  three  years'  service  as 
ensigns.  Not  only  does  the  assistant  civil  engineer  start  out 
with  lower  rank  than  his  classmates,  but  he  retains  this  rank 
irrespective  of  the  subsequent  promotion  of  classmates  of  the 
same  standing  in  the  line  (Corps  of  Naval  Constructors).  In 
the  latter  corps  the  assistants  are  appointed  with  rank  of 
junior  lieutenant  and  are  promoted  subsequently  with  their 
running  mate   in   the   line.      The  assistant   civil  engineer  is   not 

I noted  in  this  manner  until  after  he   reaches   the   full 

in    the   Corps   of   Civil    Engineers. 

The   injustice   and  hardship   which    the    assistant    civil 
neers  have  to  undergo  as  compared  with  then    brother  officers 
is   well   illustrated   by   an     ivei  ise,   a   graduate   from   tin 

■  lass    of    1908.      He    was    commissioned    an    assistant    civil    engi- 
neer with   rank   of  ensign   June,   mil.  and   under   norma 

will  retain  the  rank  of  ensign  until  1920.  This  ofBci  I 
will  be  passed  in  rank  by  everj  officer  In  the  active  list  be- 
low him  today.  Further,  everj  graduate  of  the  classes  of 
1914,  I'll:",  and  1916  new  at  the  Naval  Academy  will  pass  him 
Nol  .inly  ties.,  but  every  individual  making  up  the  , 
of   HUT.    1918   and    1919   will   be  appointed,   complete    tie 

course,  will  graduate,  and  will  rank  with  this  office] 
win.  will  have  served  16  years  in  the  Navy.  His  running 
mat.'  iii  tie-  line  was  commissioned  lieutenant,  junior  grade, 
in  June,  1913  Tie-  case  of  tie1--  assistants  appointed  from 
civil  life  is  <- v  .ii  more  disheartening  as  these  officers  when 
appointed  were  considerably  older  than  officers  appi 
from   graduates  of  the   Naval    Academy. 

The   bureau    believes    thai    it    is   Imperative   to   providi 
mediate    relief    for    ties,     officers,    net    only    in    justice    ti 
officers,    ion    also   to   promote   the   efftclencj    of   th. 
for    iii.     general    good    of   tie-   service,      it    is    urged    tha 
provisions  of  the  law   be  amended   to  provide  t...    the   promo- 
tion ef  assistant   .i\il  engineers  with   their  running  mates  in 

the     line. 
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A^m.  Hiasfoi?tiassnveir&ft  f©ir  Sol^ynia^ 

Meclha.!niacallg^ 
The  accompanying  illustrations  show  a  mathematical 
instrument,  now  on  the  market,  which  solves  mechani- 
cally by  the  setting  off  of  angles  on  rotating  arcs,  all  the 
problems  in  spherical  trigonometry  which  arise  in  navi- 
gation. It  is  called  the  •'Mechanical  Navigator."  By 
manipulating  this  instrument  a  navigator  may  find  in 
one  operation  a  ship's  place  at  sea  from  two  sights,  mak- 
ing allowance  for  the  ship's  run.  This  is  equivalent  to 
solving  three  astronomical  triangles  simultaneously,  thus 
avoiding  the  use  of  the  method  of  the  Sumner  lines  or 
their  treatment  by  the  method  of  Marcq  Saint-Hilaire. 
The  result  thus  found  mechanically  is  claimed  to  be 
within  '.;'  of  arc  or  less  than  the  theoretical  errors  by 
the  method  of  Sumner  lines  or  Saint-Hilaire.  The  me- 
chanical navigator  may  also  be  used  to  solve  any  other  of 
the  usual  problems  of  navigation. 


other  circle  is  graduated  m  degrees  to  express  longitude, 
0°  to  180°  westward,  and  0°  to  180°  eastward. 

The  vernier  a"  marks  the  meridian  of  the  instrument. 
The  graduated  circles  IS  and  B'.  14  in.  in  diameter,  rep- 
resent hour  circles,  which  are.  of  course,  in  planes  per- 
pendicular to  the  plane  of  the  equator,  and  which  move 
separately  on  the  axis  through  the  poles.  The  verniers 
a  and  a  on  the  graduated  disk  A  are  attached  to  these 
hour  circles  B  and  B' ,  respectively,  and  measure  the 
angle  settings  of  the  hour  circles  for  longitude  or  right 
ascension,  as  the  case  may  be.  The  markers  with  at- 
tached verniers  h  and  V  are  used  to  lay  off  the  declina- 
tion of  a  heavenly  body  upon  the  hour  circles  B  and  B'. 
The  center  of  one  of  the  knobs  of  b  fixes  the  position  of 
the  star,  or  other  heavenly  body.  This  center  is  30° 
distant  from  the  0°  of  the  attached  vernier,  which  is 
used  only  to  set  to  the  minute  reading. 

The  graduated  circle  D  -(about  8  in.  in  diam.)  repre- 
sents the  horizon  and  may  be  tilted  at  any  angle  on  a 
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Fig.  2.  The  "Mechanical  Navigator/'  Made  hy  F.  E. 

BrANDLS   Sons  &  Co..    BROOKLYN,    X.   Y. 

horizontal  axis  through  the  mathematical  center  of  the 
instrumenl  at  righl  angles  to  the  axis  through  the  poles. 
When  upright,  i.e.,  horizontal,  its  position  corresponds 
>  ,i  poini  on  the  equator.  The  angle  between  the  planes 
of  the  horizon  and  the  equator,  which,  of  course,  is  the 
angle  of  latitude,  is  measured  on  the  vertical  arc  L 
below  the  circle  I).  The  arcs  or  vanes,  C  and  C"  (aboul 
s1'.  iii.  in  diam.)  represent  vertical  circles,  revolving  on 
an  axis  perpendicular  to  the  horizon  through  the  zenith. 
The  central  part  of  the  instrument,  including  /'.  C  and 
C"  is  termed  the  "alidade"  for  convenience  in  reference. 
The  markers  r  ami  <".  with  attached  verniers,  are 
to  represent  the  allilude  of  a  heavenly  body  on  the 
vanes  C  and  '".  The  center  of  the  lower  stop  of  the  mark 
et  i  ami  . '  i -  oposite  i he  0°  of  the  vernier,  hut  the 
center  of  the  upper  stop,  which  is  used  only  in  cer- 
tain problems,  is  I'.'"  distanl  from  the  0°  of  the  vernier. 
The  verniers  d  and  d'  arc  attached  to  the  vaneB  0  and  '". 
Hi i  travel  and  are  read  on  the  circle  of  the  horizon  I>. 
ami   im  a   ure   ii    1 1 ii  ii lh. 
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The  marker  c"  runs  on  either  of  the  vanes  C  or  (." 
and  is  used  in  laying  off  great  circle  courses  when  the 
arc  is  greater  than  can  be  measured  on  either  one  of  the 
vanes,  i.e.,  90°.  The  0°  of  the  vernier  ii  45°  distant 
from  the 'center  of  the  stops  representing  the  position  of 
the  heavenly  body,  at  either  end  of  the  marker.  The 
marker  c"  may  also  be  used  in  special  problems  where 
it  is  necessary  to  lay  off  zenith  distances  greater  than 
90°.  A  spherical  compass  /  (not  shown)  is  used  for 
representing  the  first  zenith  distance  in  those  problems  of 
double  altitudes  where  one  of  the  vanes  0  or  '"  must  be 
used  to  represent  the  ship's  run.  The  whole  instrument 
is  mounted  on  a  vertical  axis  and  can  be  turned  in  any 
direction  convenient  to  the  operator. 

The  foregoing  description  makes  clear  the  principles 
of  the  instrument.  A  brief  outline  of  operations  for  the 
solution  of  one  or  two  typical  problems  will  make  the 
manipulation  clear.  Perhaps  one  witli  which  engineers 
arc  most  familiar  is  a  single  observation  of  the  sun  for 
time  or  longitude  and  azimuth.  In  this  problem  we 
have  given  at  sea  the  Greenwich  mean  time  of  obser- 
vation, from  the  ship's  chronometer;  the  declination  of 
the  sun  from  a  solar  ephemeris;  the  altitude  of  the  sum 
measured  by  a  sextant;  the  approximate  latitude  of  the 
ship,  by  dead  reckoning.  To  find  the  ship's  longitude 
proceed  as  follows : 

(1)  Tilt  the  alidade,  i.e.,  the  circle  D  to  the  as- 
sumed latitude,  measured  on  L,  and  clamp  L  in  position. 

( 2 )  On  one  of  the  vanes  G  or  C  clamp  the  marker 
c  or  c'  at  the  measured  altitude  of  the  sun  (corrected 
fur  index  error  of  sextant,  refraction,  semi-diameter, 
I'd.).  The  vanes  C  and  I"  (one  of  which  is  used)  must 
remain  undamped  in  azimuth. 

(3)  Upon  one  of  the  hour  circles  B  or  B'  set  one  of 
the  knobs  of  the  marker  6  to  read  the  sun's  declination  at 
the  time  of  the  observation,  and  clamp  marker  b. 

(4)  Change  the  Greenwich  mean  time  of  observation 
to  Greenwich  apparent  time  by  applying  the  equation  of 
time.  Set  off  this  time  mi  the  graduated  circle  of  the 
disk  .1  by  clamping  one  of  the  vernier  a  or  a'  at  the  cor- 
rect reading;  the  hour  circle  B  or  /;'  is  now  clamped 
to  the  disk  .1  and  rotates  with  it  about  the  axis  through 
the  poles.  The  disk  A  is  left  undamped  so  as  to  rotate 
freely  in  either  direction,  moving  the  hour  circle  B  or  B' 
with  it. 

(5)  The  knob  id'  marker  b  on  the  hour  circle  B 
(which  it  is  assumed  is  the  one  used)  and  the  stop  of 
marker  c  on  the  vertical  circle  G  are  now  brought  into 
coincidence  by  making  use  of  the  two  tree  movements; 
of  the  vane  C  in  azimuth,  and  of  the  hour  circle  /-'  and 
the  disk  .1  in  right  ascension.  When  b  and  C  are  in  coin- 
cidence, the   instrument  is  lightly  clamped. 

(ii)     The  vernier  a"  now  gives  the  ship's  longitude. 

(7)  The  azimuth  of  the  sun  at  the  lime  of  observa- 
tion may  he  found  at  the  foot  of  the  front  face  of  the 
vane  C,  the  vernier  giving  the  exact  reading. 

(8)  Local  apparent  time  (civil)  may  he  found  by 
omitting  operation  (I)  ami  clamping  the  disk  .1  to  read 
XII  hours  at  vernier  a" :  then  the  vernier  a  will  give 
local  apparent  time.  Or  the  local  apparent  time  may 
he  found  by  subtracting  the  longitude  found  above  from 
' Ireenwich  apparent  time. 

The  operation  of  determining  latitude,  having  an  a-- 
-ii d  longitude  based  on  <\<-.\<\  reckoning,  is  practically 


the  reverse  of  the  foregoing,  the  final  seeing  giving  lat- 
itude and  azimuth. 

The  two  vanes  C  and  C"  are  used  in  the  .solution  of  the 
problem  of  determining  a  ship's  position  from  simul- 
taneous star  sights,  thus  solving  two  spherical  triangles 
at  the  same  time.  In  this  problem  we  ha  ve  given  Green 
wich  mean  time  of  observation,  from  the  ship's  chronon  - 
eter;  the  right  ascension  and  declination  of  each  star, 
from  an  ephemeris:  the  altitude  of  each  star,  measured 
by  sextant.  The  latitude  and  longitude  are  determined 
by  using  one  vane  G  and  one  hour  circle  '">  for  the  po- 
sition of  each  star  and  with  the  three  free  motions  of  the 
instrument  ( 1 )  the  movement  of  the  horizon  D  north  or 
south,  ( 2 )  the  vanes  C  ami  <"  in  azimuth,  (J)  the  disk 
.1  with  the  hour  circles  B  and  B'  in  time,  bring  the 
knobs  b  and  b'  into  coincidence  with  c  and  c'.  If  the 
verniers  a" ,  a'  or  a  conflict,  a  way  is  provided  of  solving 
the  problem  by  temporarily  releasing  some  of  the  clamps. 

The  mechanical  navigator  is  claimed  to  make  a  theo- 
retically perfect  solution  of  the  problem  of  determining 
latitude  from  two  solar  observations  at  equal  altitudes, 
allowing  for  the  ship's  run  between  observations.  This 
problem  requires  the  use  of  a  spherical  compass  attach- 


Fig.  3.  Astronomical  Elements  of  the  "Mechanical 
Navigator" 

ment  /  (which  is  really  a  supplementary  90°  vertical 
circle)  to  set  off  the  first  zenith  distance,  as  one  of  the 
vanes  G  must  be  used  to  represent  the  ship's  run  between 
sights.  To  determine  latitude  by  equal  altitudes  from 
the  same  station  the  problem  is  much  simpler  and  its  so- 
lution apparent. 

Besides  the  solution  of  all  the  other  specifii  problems 
in  navigation,  which  are  not  of  particular  interest  to  en- 
gineers, the  instrument  may  be  \\>vA  to  an  advantage  to 
identify  stars,  when  sights  arc  made  on  partly  cloudy 
nights.  In  this  case  the  alidade  is  tilled  to  the  approxi- 
mate latitude,  the  disk  .1  clamped  with  vernier  a"  read- 
ing the  local  sideral  time,  and  one  of  the  vanes  G 
clamped  on  the  approximate  bearing  or  azimuth  of  the 
Mai  observed.  One  of  the  hour  circles  /.'  is  then  swung 
until  the  markers  b  and  c  coincide,  when  the  approxi- 
mate righi  ascension  of  the  -tar  may  he  read  on  vernier 

"  and  the  approximate  deel  nation  ,m  the  iinle  /.'.  ver- 
nier b.     The  more   important  stars  are  on  the  disk  .1.  the 

others  maj  be  identified  by  reference  to  an  ephemeris. 

The  "Mechanical  Navigator"  is  made  by  P.  E.  Brandis 
Sons  &  Co..  makers  of  mathematical  ami  surveying  in- 
-ir nis.  Brooklyn,  X.  V..  and  costs  $2400. 
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A  structural  plant  is  being  built  on  the  bank  of  the 
Willamette  River  in  Portland,  on  a  plot  fronting  some 
;.  oil  the  river  and  about  1000  ft.  deep.  Most  of 
the  ground  is  low,  about  12  ft.  above  low-water  line,  and 
it  has  to  be  filled  to  El.  280.  The  company  planned  to 
make  the  fill  by  hydraulic  dredging,  but  a  dredge  could 
not  be  obtained,  and  therefore  the  work  was  let  to  a  con- 
tracting  firm  that  has  been  doing  waterfront  fill  work  for 
ral   years. 
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workman  was  trying  to  clear  it,  the  section  collapsed. 
The  end  next  to  the  first  bent  turned  over  endwise  onto 
the  middle  piece.  The  man  was  thrown  to  one  side  and 
severely  but  not  fatally  injured.  An  examination  of  the 
wrecked  portion  a  couple  of  hours  after  the  accident  in- 
dicated that  one  or  more  of  the  end  castings  had  pulled 
from  their  sockets.  The  wreck  had  been  somewhat  dis- 
turbed, and  it  was  necessary  to  obtain  information  from 
the  foreman  on  the  dock.  The  center  panel  had  no  reg- 
ular eounterbracing,  although  there  were  pieces  of  1x6 
nailed  on  the  vertical  struts  and  center  trough,  which 
are  not  shown  on  the  plan.  It  is  possible  that  this  omis- 
sion may  have  caused  the  failure,  as  the  load  was  tin- 
symmetrical  after  the  flume  choked. 

A  few  calculations  show  that  the  construction  is  de- 
ficient: weight  per  lin.ft.  of  flume,  etc..  equals  65  lb. 
Weight  of  2  eu.ft.  water  mixed  with  gravel  at  least  125 
lb.,  perhaps  more.  Total  load  190  lb.  per  lin.ft.  Stress 
in  each  rod  5700  lb.,  or  28,000  lb.  per  sq.in.  of  section  at 
root  of  threads.  Bearing  of  easting  against  wood,  1880 
lb.  per  sq.in.  Moment  tending  to  twist  it  out  of  the 
socket  at  least  5700  in. -Ik.  probably  more.  Lifting  force 
at  outer  edge  5700  -;-  :!.  or  1900  lb.  A  couple  of  small 
nails  driven  into  the  plank  and  clinched  over  top  formed 
the  only  provision  to  resist  the  tendency  to  twist  out. 
The  stress  in  the  lugs  holding  the  ends  of  the  rods  ap- 
proaches the  ultimate  strength  of  the  metal,  unless  the 
bearing  came  on  inner  edge  of  out.  Other  details  (not 
mentioned)  did  not  appear  very  secure,  but  none  showed 
signs  of  failure. 

The  contractors  seem  anxious  to  make  the  structure 
safe,  and  are  now  placing  well  braced  bents  under  the 
ends  of  ever]  section,  except  one  30-ft.  span  over  a  drive- 
way, which   will  be  trussed.     In   this  case  they  will  use 

I kbolts  i"  secure  the  castings.     Girts  3x8  in.  will  be 

placed  mid-height  of  the  bents,  and  where  the  dire, lion 
of  flume  changes  four-posl   bents  will  be  used. 


IBrndgges    for    Heavier 
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The  mi  roiluci  ion  of  freight  engines  of  i  he  3:8:  2  class 
weighing  136V£  Ions  (213  Ions  with  lender')  on  the  Illi- 
nois District  of  the  Mobile  &  Ohio  R.R.,  in  L912,  necessi- 
tated   the   reinforcement    and    reconstruct! if   (resiles 

ami  bridges.  The  standard  Ire-lies  had  spans  of  l "'  • 
ft.  between  bents,  with  I2xl4-in.  caps  and  two  8xl6-in. 
I  nicer-   under  eai  h  rail.     Th  i  e  were  strengthened  bj 

adding  a  7x16  in.  strii r  under  each  rail.     This  worl 

cost  $6895  for  material  and  $3  ■'''.  foi  labor. 

The  I'ti'l ver  the  Big  Muddy  River  al  Murphysboro 

III.,   formerly  consisted  of  three  pin-connected   through- 

Iruss  Bpans  (two  of  108  ft.  9  in   and  of  L96  ft.),  with 

.ni    t< I'l'i  .    Tin    was  replaced  with  four  56  ff.  deck 

"In    nl 176,900    lb.)    and   one    196  I'l      mn 

eted    (Vail    through  1 1  u       (al i     166,600    lb.),   all   of 
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Cooper's  E-55  capacity.  It  cosl  $24,642  for  metal  in 
place  i  including  inspection  )  :  falsework,  $304'? :  eonstruc- 
ing  two  new  piers,  261  yd.  plain  concrete,  $1857  (includ- 
ing excavation  )  :  remodeling  four  old  piers,  106  yd.  re- 
inforced concrete,  $3274  (including  excavation).  Total 
cost,  $32,820. 

The  main  piers  were  cut  down  several  feet  and  in- 
closed with  reinforced  concrete,  t^-in.  rods  being  placed 
every  18  in.  Dowel  pins  were  driven  in  the  joint-  of 
the  masonry  promiscuously.  The  concrete  was  made 
12  in.  thick  on  the  channel  side  and  L8  in.  thick  on  the 
other  side,  and  extended  to  a  point  a1  each  end.  thus 
completely  inclosing  the  old  masonry.  The  old  piers 
were  supposed  to  be  founded  on  solid  rock,  but  it  was 
discovered  that  about  half  the  south  pier  was  on  a  layer 
6  i'  v  in.  thick,  underlaid  with  a  poekei  of  shale  I  to  6 
ft.  thick.  A  pit  was  excavated  to  solid  rock  on  the  down- 
stream end  and  filled  in  with  concrete.     Then  a  section 
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A  good  example  of  ingenious  pipelaying  is  the  recent 
construction  of  a  18-in.  gas-main  pipe  line  across  a 
swam].)  in  Long  Island  City,  Borough  of  Queens,  New 
York  City.  The  main  was  laid  from  Bridge  St.  to  Web- 
ster Ave.  under  contracl  for  the  Consolidated  Gas  Co. 
by  the  Thomas  <  rimmins  Contracting  Co.,  of  Xew  York 
City. 

In  order  to  place  the  pipe  at  the  correct  grade  with 
reference  fo  a  future  street,  and  to  avoid  settlement,  a 
timber  trestle  was  built,  consisting  of  bents  of  two  piles 
each,  spaced  6  ft.  c.  to  .■..  longitudinally,  and  braced 
both  crosswise  and  longitudinally  with  diagonal  braces. 
The  piles  were  capped  with  8x8-in.x6-ft.  timbers,  on 
which  the  pipe  was  laid.  The  pipes  arc  held  in  place 
by  6x6-in.  oak  wedges,  is  in.  long,  nailed  to  the 
The  trestle  was  built  by  Henry  Steers,  Inc..  Xew  York 
City,  and  completed  before  the  pipelaying  began.  It  was 
I  oi  .'.  ft.  above  the  marsh,  where  the  water  was  from  v 
to  6  ft.  deep;  ami  the  caps  were  made  only  1  ft.  "■?  in. 
wider  than  the  outside  diameter  of  the  hell  of  the  pipe. 

After  considerable  thinking  the  contractor  for  the  pipe- 
laying  decided   to  roll  the  pipe  from  one  end  of  tie 
tie  and  lay   it  from  the  other  end  of  the  trestle  with  a 


Fig.  1.   A  18-In.  <;\s  Main  Laid  ox  a  Pit.!-:  Trestle;  Long  Island  City,  \  i  \\   York 


aboul  :i  ft.  was  cut  out  and  rilled  in  with  concrete,  and 
thus  the  work  was  carried  on  under  the  old  pier  and 
founded  on  solid  rock. 

Three  old  50-ft.  through-girder  bridges  were  replaced 
with  standard  trestles  at  an  approximate  cosl  of  $2100. 
One  15-ft.  deck-girder  bridge  was  replaced  with  20-ft. 
3-in.  concrete  slahs  reinforced  with  stringers  from  an  old 
drawbridge,  a1  a  cosl  of  $1667.  One  3iy2-ft.  deck-girder 
span  was  replaced  at  a  cost  of  $536.  All  new  work  on 
this  district   was  Sgured  for  Cooper's   E-55  loading. 

This  work  was  done  under  the  direction  of  B.  A.  Wood, 
Chief  Engineer,  and  H.  Austill,  Jr.,  Bridge  Engineer. 

\  l'n\  inu-liriik  Carrier  which  is  carried  In  8  vertical  i>.>- 
siieiii   Instead   ol   In  a   horizontal,  as  is  the   familiar  common- 

brich    carrier,    was    i Hj     placed    on    the    market    bj      the 

i'i.i  mi  Machine  Co.,  of  McKeesport,  Penn.  The  Walker 
Pavers  Clamps,  as  the  new  carrier  is  called,  automatically 
themselves  to  any  size  paving  bricks  or  blocks,  and 
have  capacity  for  four  stacked  elthei  flat  oi  on  edge,  as  de- 
sired. Thus  by  means  of  two  Buch  carriers  one  In  each 
hand  a  laborer  can  transport  eight  bricks  oi  block:  it 
i 


traveling  crane.  The  pipe  was  hauled  to  the  far  i 
the  trestle  by  teams.  Two  15-lb.  railroad  rails  were  laid 
across  the  caps  of  the  trestle  throughoul  its  length  on 
a  5-ft.  l-in.  gage.  On  these  rails  the  sections  of  pipe  were 
rolled  by  two  men  to  the  near  en. i  of  the  trestle  where  the 
pipelaying  began   (  Fig.  1  ). 

For  handling  the  pipe  on  the  trestle  a  traveler  was 
constructed  approximate^  VI  ft.  over  all  and  buill  of 
6x6-in.  timbers  with  2x8-in.  braces  on  a  traveling-car 
frame  made  of  two  12-in.  channels  with  double-flanged 
12-in.  iron  wheels.  As  the  pile  caps  were  only  <>  ft.  long 
and  it  was  essential  for  the  traveling  framework  to  clear 
the  pipe  already  laid,  ii  was  necessar]  in  offsei  the  wheels 
as  shown  in   Fig.  2. 

The  boom  n  i  ed  in  position,  made  of  an  18-in. 
[-beam,  projecting  aboul  9  ft.  beyond  the  end  of  the  car. 
A  round  iron  yoke  was  fastened  near  the  end  of  the 
boom,  ft)  which  a  L0  b  ]  chain  block  was  at- 
tached.    Secti 'i'  pipe  [2  ft.  lone  and  weighing  8400 

lh.  were  pi.  led  up.  swung  into  line,  and  were  placed  in 
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position  by  moving  the  car  a  short  distance  hack.  Wedges 
yere  placed  under  the  forward  end  of  the  traveler  be- 
tween die  upper  framework  and  the  pipe,  as  shown  in 
fig.  2,  and  the  uplift  on  the  rear  end  was  counterbal- 
anced by  a  chain  passing  oveT  the  boom  and  under  the 
pipe,  the  chain  being  brought  taut  by  means  of  a  turn- 


Fig.  2.    Details  <>f  a  Specially-Designed  Tr 
(  i.'wi:  ini:  Placing  48-In.  Gas  .Main  <>\  a  N. 
Pile  Trestle  over  a  Sw  imp 

buckle,  each  time  the  crane  was  used.  The  traveler  was 
moved  a  pipe-length  ahead  each  time,  and  afterward  a 
shorl  distance  back  to  lit  the  pipes  together,  by  two  or 
three  men  "putting  their  shoulders  to  the  wheel." 

On  tin  average,  29  pipe-lengths  a  day  were  laid  with 
this  device,  using  a  force  of  <i  men  and  a  foreman.  The 
j  was  done  by  the  gas  company  with  a  calking  ma- 
i  bine,  recently  come  into  use.  Tin-  joints  are  calked  with 
lead  wool.  and  n. i  special  expansion  joints  in  the  pipe  line 
are  provided.  None  of  the  lengths  of  pipe  arc  set  abso- 
lutely home  in  the  hells,  there  being  at  leasl  '  s-in.  space 
let';  for  expansion,  which  the  nature  of  the  lead-wool 
calking  permit-.  F.  V  Benedict  is  engineer  for  the 
Thomas  <  rimmins  <  lontracting  I  !o. 

IVecomvstir^iicftnoini  ©IT  &hi<&  IFouuiracla™ 
tlaoira  Uir&dleiP  a  TlhE*e©°§ft©2*5'' 
Brick  BuL&Udliz&gg 
to  obtain  engineering  advice  on  w         ;  pears 
to  be  a  men   detail  for  the  mason    i  a  pi  nter,  or  "practi- 
cal" workman  ha- often  been  a  source  ol  di  a  ter  to  sim- 
ple  engineering    structures.     Many    mistakes    would    be 

avoided  and  much  moo.  ■    avi  d  tl blic  if  the  i  Qgineer 

called  in  lir-i   instead  of  afterward — when  the  task 
of   to   prevenl  ;  or   at    thi    ancienl 

i  1 1  h ic1 

\n  exampl  ■  of  ihi-   wat   the  construction  in 
1911   .  tilding   a1    Watei 

rlatione    whi inadequate 
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larly  columns  Nos.  (i  and  7  (see  Fig.  1).  Column  No. 
7  settled  so  much  that  it  was  thought  advisable  to  allow 
no  more  load  upon  any  part  of  the  structure  until  an  in- 
vestigation could  be  made. 

At  this  stage  a  linn  of  engineers,  Sawyer  &  Moulton, 
of  Portland,  Maine,  was  called  into  consultation  and  di- 
rected to  prepare  plans  and  specifica- 
tions for  such  reconstruction  as  should 
be  considered  necessary  to  prevent 
further  settlement.  This  work  was  de- 
scribed by  George  L.  Freeman,  Prin- 
cipal Assistant  Engireer  for  Sawyer 
&  Moulton.  in  a  paper  read  before 
Maine  Society  of  Civil  Engineers,* 
from  which  we  have  taken  the  follow- 
ing material. 

Soil — The  building  had  been  built 
on  high  sloping  ground,  where  indica- 
tions seemed  to  warrant  an  ordinary 
footing  foundation.  The  basement  ex- 
cavations showed  an  apparently  stable 
bed  of  sand.  However,  five  wash-drill 
borings,  made  in  the  basement  floor, 
so  distributed  as  to  obtain  a  general 
idea  of  the  relative  depths  and  slopes 
of  the  underlying  strata,  showed  that 
the  sand  extended  on  an  average  only 
to  3  or  4  ft.  below  the  footings.  Below  the  sand  was  a 
stratum  of  very  soft  wet  clay  from  22  to  70  ft.  thick. 
There  was  no  firm  material  to  a  depth  of  nearly  80  ft. 
below  the  basement   floor. 

Bearing  Power  of  Soil — Load  tests  showed  that  the 
soil  could  not  carry  more  than  1  ton  per  sq.ft.,  and 
that  load  only  after  proper  drainage  of  the  subsoil  had 
been  effected.  With  the  existing  footings  the  full 
dead  and  live-loads  on  the  columns  gave  pressures 
from  4.42  to  G.27  tons  per  sq.ft.,  while  the  pressures 
under  the  wall  footings  averaged  about  2  tons  per  sip 
ft.  With  an  allowable  pressure  of  1  ton  per  sq.ft.  the 
column  footings  would  have  to  be  made  from  9  to  10l/2 
It.  square,  and  the  wall-footing  widths  practically 
doubled,  or  made  8  to  10  ft.,  instead  of  4  ft.  and  5  Et. 
(see  Fig.  3). 

Design    wi>  Construction  of  New  Footings 

DRAINAGE — The  first  step  was  to  build  stone  and  tile 
drains  entirely  around  the  structure,  and  under  the  base- 
ment (sec  Fig.  I).  All  drains  were  excavated  36  in. 
wide  to  the  surface  of  the  clay  stratum,  the  trench  was 
filled  with  not  less  than  IS  in.  of  coarse  gravel  or  crushed 
stone,  noon  which  lile  sewer  pipe  with  open  joints  was 
laid  io  a  true  grade.    Over  the  pipe  12  in.  of  broken  stone 

was   placed,  after   which    the   backfill    was  carefully   placed 

ami  lamped.  All  trenches  were  sheeted  and  the  base- 
uioiii   excavations  close-sheeted  during  construction;  flic 

In.  tin"  »;i-  removed  as  the  backfilling  progressed.     Noi 

over   '.'•">    Iin.lt.   of    trench    was   opened    al    one   lime.      This 

drainage  Bystem  was  entirely  successful  in  freeing  the 
ni.  ml  of  h ater. 

Column  Footings  Woodpile  foundations  were  re- 
jected because  tests  showed  thai  the  Bkin  friction  was  of 
very  little  value  until  a  considerable  depth  was  reached; 
and  i.e.  hi  e  of  limited  headroom  and  rii  k  of  jarring. 

The    .  be adopted  is  shown  in  Figs.  2  and   l.    The 

•  I'. 018     p     x1- 
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irk  was  begun  by  boxing  the  column  footings  in  square 
issons  made  of  6-in.  11 -lb.  U.  S.  steel  sheet-piling  1U 


4,15-hn 
Hydraulic 


FIG.  A 

ASSEMBLY  OF  TYPICAL 
WALL    F00T1NSS 


Old  Wall    Footings 
FIG.  3 

Plan   wi>  Construction  Details  of  Old  and  New  Foundations 
for  Waterville  High  School 


ft.  long.  After  the  piling  was  driven,  sections  of  the 
concrete  floor  of  the  basement  were  laid,  sufficient  to  sur- 
round all  the  caissons.  This  floor  was  thoroughly  rein- 
forced to  support  temporary  blocking,  to  carry  struts 
and  hydraulic  jacks  used  to  take  the  column  loads  off  the 
footings  (see  Fig.  2).  The  reinforced-concrete  floor  also 
served  to  spread  the  load  from  the  jacks  and  prevent  the 
caisson  walls  from  bulging. 

When  the  jacks  had  relieved  the  columns  of  their  loads 
the  caissons  were  excavated  to  a  depth  of  2  ft.  below  the 
column  plates  and  the  old  footings  removed.  The  sub- 
soil was  then  thoroughly  tamped.  Grillages  were  con- 
structed of  two  l'.'-in.  31%-lb.  [-heams  resting  across 
nine  7 -i n.  15-lb.  [-beams  (see  Fig.  '.').  which  were  bulled 
to  the  bases  of  the  columns.  Concrete  mixed  1  :  '■' '  ■_• :  5 
was  placed  in  the  caissons  to  within  1%  in.  of  the  tops 
of  the  I'-'  in.  I-beams. 

The  jacks  remained  iii  place  ai  leasi  8  days,  after 
which  they  were  released  and  the  columns  allowed  b 
on  the  new  footings.  The  columns  were  left  in  this  con- 
dition until  initial  settlement  bad  taken  place,  when  they 
were  again  jacked  up  and  Bteel  wedges  inserted  under 
the  l>a-c  plates.  Concrete  and  groul  were  thee  carefully 
pot  red  in  about  the  column  bases  to  a  height  of  I  in. 
the  i"]1-  of  the  cross-girders.  The  remaining 
space   to  the  basemen!  M level    was   then    Idled  with 


1:2%:  5  concrete  or  with  well  compacted  cinders. 
Wall  Footings — It  was  first  proposed  to  excavate 
short  sections  under  the  walls  and 
build  reinforced-concrete  slabs  below 
and  projecting  each  side  of  the  orig- 
inal footings,  but  this  scheme  was  re- 
jected because  there  was  no  way  to 
apply  the  jacks  and  develop  an 
initial  compression  beneath  the  new 
slabs.  It  also  seemed  unnecessary  to 
build  a  new  slab  under  a  footing 
which  was  already  good  for  at  least 
half  the  area  required. 

It  was  finally  decided  to  build  a 
narrow  footing  each  side  of  the  orig- 
inal one,  the  additional  part  to  be 
held  down  by  needle  beams  projected 
through  beneath  the  existing  ma- 
sonry. Provision  was  made  to  apply 
jacks  and  force  the  new  slal  3  down 
upon  the  soil  until  a  pressure  of  ap- 
proximately 1  ton  per  sq.ft.  had  been 
developed  beneath  the  new  footings. 
The  earth  was  first  excavated  from 
a  trench  on  each  side  of  the  walls 
care  being  taken  not  to  dig  below 
the  existing  footings.  A  narrow 
trench  was  then  cut  through  undsr 
the  walls  and  a  needle  beam,  made 
of  two  12-in.  or  15-in.  channel-,  in- 
serted and  blocked  up  from  beneath 
against  the  bottoms  of  the  old  foot- 
ings. Steel  hanger  plates  were  next 
bolted  to  the  ends  of  the  needle 
beam,  and  the  needle  beam  was  then 
grouted  in  place,  the  trench  under 
the  wall  being  thoroughly  filled  with 
concrete  (see  Fig.  4).  Two  I-beam 
stringers  were  then  bolted  on  each 
side  to  angles  attached  to  the  hanger  plates  across  the 
tops  of  the  stringers,  and  the  whole  was  inclosed  in  con- 
crete, forming  two  parallel  slabs,  one  on  each  side  of 
the  old  footing,  each  carrying  a  share  of  the  wall  load 
distributed  to  it  through  the  needle  beam  and  hangers. 

The  new  footings  were  left  12  to  11  'lavs  before  putting 
any  load  on  them.  At  the  end  1  f  this  period  15-ton  hy- 
draulic jacks  were  set  up  as  in  Fig.  1.  tension  rods  w  re 
connected  through  wood  caps  over  the  jacks  to  the  flanges 
of  the  hanger  angles,  and  the  temporary  bolts  connecting 
the  hanger  angles  to  the  I-beam  stringers  were  removed. 
By  operating  the  jacks  the  new  footings  were  forced 
down  until  gages  on  the  jacks  indicated  a  pressure  equiv- 
alent to  a  load  on  the  footings  of  I  ton  per  sq.  ft. 

Wedges  were  inserted  between  the  tops  of  the  stringers 
and  the  hanger  flanges,  and  the  jacks  "ere  removed,  after 
which  the  whole  was  concreted. 

The  work  was  done  under  the  direction  (4'  Harry   E. 
Green,  City  Engineer  of  Water;  ille. 
Cost    Data-  The  com    exclusive  of  engineering  was 

about  $10,000.  The  total  additional  area  of  footing  was 
1500  sq.ft.,  and  the  cost  per  square  fool  of  new  footing 
was  $6.67.  The  cosi  was  divided  approximately  as  fol- 
lows: 1  1  )  [)00  lin.ft.  of  tile  and  stone  drain.  $4500;  (21 
10  tons  of  structural  steel  il  beam-,  channels  and  piling), 
$3200;  (3)   100  .  u.yd.  concrete,  $2300. 
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An  interesting  piece  of  contractors'  equipment,  de- 
signed for  rather  special  classes  of  work,  is  a  derrick  boat 
now  in  use  for  handling  and  transporting  stone  on  river 
and  harbor  work.  The  hull  or  scow  is  of  steel,  carrying 
the  load  upon  its  deck,  and  having  a  derrick  at  each  end. 
A  view  of  the  boat  is  shown  in  Pig.   1. 

This  derrick  boat  was  built  specially  for  the  construe 
tion  of  rubble-mound  breakwaters  on  the  Great  Lakes. 
For  work  of  this  kind  very  large  quarry  blocks  are  used 


in  order  to  stand  the  force  of  the  waves,  the  face  blocks 
(of  largest  size)  being  laid  usually  so  as  to  form  a  son  oi 
rough  paving  or  revetment.  The  depositing  of  the  stona 
can  be  done  only  in  comparatively  calm  weather,  since 
with  a  barge  rocking  on  the  waves  the  handling  of  10  tq 
30-ton  stone  blocks  with  a  long  boom  is  attended  with 
difficulty  and  some  danger,  while  the  proper  placing  of 
the  blocks  is  almosl  impossible.     This  boat  was  designed] 


Pig.  1.    Deehick  Boat  fob  Riveh  and  Harbob  Wobk 


Peck  line  at  opposite 
end  of  hull 


Part   Longitudinal    Section    at    Center  Truss 

In..  2.    Steel  Hull  of  Derrick  Boat 


i 


Side         L  levation 

i  ■  15-To     -iM  Di  u.H  k  fob  I  h  iinn  a  Boai 
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therefore,  to  carry  a  deck  load   of  about   1200  tons  of     supported  by  back  legs.    Each  leg  of  the  A-frame  is  com 


stone,  so  as  to  do  as  much  work  as  possible  when  condi- 
tions an1  favorable. 

The  hull  (Fig.  2)  is  of  steel.  200  ft.  long  on  the  deck, 
38  ft.  beam,  and  13  ft.  deep.  To  carry  its  great  load,  n 
has  Sve  lines  of  longitudinal  trusses.  To  the  chords  are 
attached  the  bottom  cross   frames  and  the  deck  beams. 


posed  of  two  15-io.  channels,  with  the  flanges  inward  and 
connected  by  lattice  bars  on  both  sides.  The  hack  legs 
are  of  similar  construction,  but  with  the  latticing  at  top 
and  bottom  instead  of  on  the  sides.  The  boom  is  85  ft. 
5  in.  long  between  end  pins,  and  is  of  box-lattice  con- 
struction,   18  in.  square  at   the  middle  and    18  in.  square 


7" Steel  Pin, 
/^9'tong     |<- 


.I}.5"x5"-t6.?/b. 


Fig.  i.    i »etails  op  1  >errick 


The  center  truss  lias  an  18-in.  plate  and  two  flange  angles 
for  the  top  chord,  and  a  single  channel  for  the  bottom 
chord.  The  others  bave  channels  for  the  chords,  and  all 
have  posts  of  channels  with  diagonal  bracing  of  angles. 
I'll  ■  floor  beams  are  9-in.  channels,  and  the  deck  beams 
are   I  x3-in.  bulb  angles. 

There  is  a  derrick  at  each  end.  as  noted  above.  The 
construction  and  rigging  are  shown  in  Fig.  3,  and  the 
details  in  Pig.  I.  The  derrick  has  no  mast,  hut  the  upper 
sheaves  are  carried   by  an  A-frt i   56   ft.    1"  in.   high, 


Aim:  \m;i  \i  i  vi   of   Mai  him  m    it   End  of 
Derrick  Boat 


iii  ii ■  - 1  v  equipment  la  duplli  a  ted  at   1 1> 
the    boat  I 


at  the  ends.  It  has  lour  chord  angles  5x5  in.,  with  lat- 
ticing of  '.''  L.\"-' '  --in-  angles  in  on,-  direction  and  2^x% 
in.  liars  in  the  opposite  direction.  For  .-V,  of  the  lengtl 
at  each  end,  however,  the  latticing  consists  of  bars  only. 
Cover  plates  mi  all  lour  sides  are  used  at  the  middle  and 
ends. 

The  heel  of  the  boom  is  forked  to  lit  the  stub  end  of  ;i 
cast-steel  turntable,  or  swivel.  The  boom  revolves  in  a 
vertical  plane  mi  a  2-in.  horizontal  steel  pin  passed 
through  the  forked  end  and  the  swivel.  For  the  swing- 
ing movement,  the  swivel  is  secured  by  a  vertical  '-':;  i  in 
pin  to  a  cast-steel  heelblock,  or  turntable  base,  which  rest . 
on  a  3-iu.  oak  block  and  is  bolted  to  the  deck  framing  of 
the  hull.    The  hoisting  capacity  is  35  tons. 

The  machinery  arrangemenl  a1  i  end  of  the  boal  is 

shown  in  Fig.  5,  and  this  i-  duplicated  at  the  opposite 
end.  each  derrick  having  its  own  machinery.  To  drain 
the  hull  there  is  at  eai  h  end  a  pair  of  3-in.  siphon  pipes 

eonm I  to   l  '  ,  i i » .  steam  pipc<  entering  near  the  bo1 

tom.  The  lower  end  of  the  siphon  is  fitted  to  a  strainer 
hell  resting  on  the  floor  plate,  while  the  top  is  turned  ai 
an  elbow  and  discharges  through  the  side,  just  below  the 

.leek. 

The  derrick  boal  ha  been  used  on  harbor  improve 
men!  on  I  he  lake-,  and  on  uavigable  rivers  tributary  to 
(hem.  During  I'M  I.  il  was  employed  on  the  constru 
lion  of  cribs  and  stone-filled  pile  piers  for  the  exten  i\' 
steel  plani  of  the  Indiana  Sled  to  .  at  Gary,  led  \\  hile 
engaged  on  work  for  the  tllinois  Steel  Co.,  ,u  South  Chi 
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cago,  it  was  used  to  remove  (by  means  of  a  heavy  stone 
grab)  a  quantity  of  5  to  10-ton  blast-furnace  hobbs. 
which  could  not  be  removed  by  the  ordinary  dipper 
dredge.  During  1912  it  was  at  work  on  breakwaters  at 
Ashtabula  and  Conneaut,  Ohio. 

For  the  past  few  months  it  has  been  part  of  the  equip- 
ment on  the  construction  of  the  new  lock  at  Sault  Ste. 
Marie,  Mich.  On  this  work  it  dredged  and  carried 
gravel  for  the  concrete  work :  having  been  fitted  with 
side  boards  for  holding  the  load  on  the  deck.  It  dredged 
this  gravel  from  the  bed  of  Whitefish  Bay  (up  the  St. 
Mary  River)  by  means  of  orange-peel  buckets  operated 
from  its  derrick  booms,  and  when  loaded  was  towed  down 
the  river  to  the  dock  alongside  of  the  storage  pile  and 
there  unloaded. 

This  derrick  boat  was  built  by  the  Manitowoc  Dry 
Dock  Co.,  of  Manitowoc,  Wis.,  and  cost  about  $48,000 
(including  machinery,  rigging,  etc.).  It  is  owned  by  the 
Great  Lakes  Dredge  &  Dock  Go.,  of  Chicago,  and  for  in- 
formation respecting  it  we  are  indebted  to  the  engineer- 
ing department  of  that  company. 

m 
Office  Mettlhodls  he&  Pla.irain\Iinig>;  gijadl 

By  .1.  F.  Duling* 

The  following  office  methods  were  used  in  the  planning 
and  development  of  the  industrial  city  of  Torrance, 
Calif.,  the  nucleus  tor  a  town  of  from  twenty  to  thirty 
thousand  people.  This  covers  the  laying  out  of  the  town. 
ing,  paving,  walks  and  curbs  for  77,000  lin.ft.  of 
j  .mm!  paving  of  15,000  lin.ft.  of  outside 
boulevards,  the  installation  of  a  complete  water  system, 
a    sewi  in.   a    sewage-treatment    plant,    and    a 

street-lighting  system,  and  tin  necessary  work  in  con- 
nection with  street  and  freight  railways,  gas  system  and 
telephone. 

Starting  with  a  piece  of  undeveloped  land,  all  of  the 
work  ju-t   named   was  accomplished  within  one  year,  so 
the  methods  herein  outlined  have  not  had  the  opportun- 
ity of  gradual   improvemenl   by  year-  of  trimming,  but 
have  proven  quite  adaquate  lot  the  work  ai  hand. 
I'i.ii  mi-.  \i,",    Details-  The   property    being   located 
distance    I'm, i, i  He    rnain  office,  it   was  early  decided 
to  lay  out  and  compute  all  work  possible  in  the  office,  be- 
ending    it   to  the   field.      Standard   sizes  of  drawings 
adopted  For  convenience  in   filing  and  binding  into 
folders  and  report,:  8^x11    in.    (Idler  size):   14x22  in.; 

'<  '         of    i  irge  i   ci el  <l,  iwei 
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a  rubber  stamp  made  for  it.  Opaque  ink  was  used  which 
blueprinted  well.  The  title  measured  3x5  in.,  several 
extra  lines  being  allowed  for  notations  of  changes  on  d  raw- 
ings  made  from  time  to  time.  This  form  of  title  was 
used  on  all  working  drawings  and  proved  to  be  a  time 
saver  as  well  as  keeping  uniformity  in  the  work.  Special 
single-stroke  freehand-lettering  pens  were  used  for  other 
title  work  and  map  lettering. 

One  large  drafting  table,  5x8  ft.,  mounted  on  horses, 
was  made;  on  this  was  platted  a  large  map  of  the  prop- 
erty which  was  never  taken  from  the  board,  but  used  as 
a  reference  and  base  map  from  which  various  tracings 
were  made.  Two  adjustable  tables  with  2-in.  tops  were 
fitted  with  Universal  drafting  machines.  They  proved 
to  he  sufficient  to  handle  all  of  the  work  adapted  to  their 
use.  Six  extra  tables  were  added  later  and  these  were  of 
1-in.  pine,  with  oak  ends  dovetailed  in  and  mounted  on 
horses.  All  tables  had  drawers  and.  with  one  exception, 
were  uniform  in  size,  measuring  3Gx60x40  in.  in  height. 
In  order  to  facilitate  the  tracing  work,  a  transfer  table 
was  made  having  a  center  of  plate  glass  with  an  adjust- 
able electric  light  beneath.  This  was  found  to  be  a  great 
help,  especially  in  tracing  from  blueprints,  transferring 
data  to  thick  paper  drawings,  and  in  tracing  pencil 
sketches. 

Contour  Maps — The  first  and  most  important  map 
to  be  made  was  a  topographic  map  on  a  scale  of  1  in.  to 
200  ft.,  with  contour  intervals  of  2  ft.,  platted  on 
mounted  paper.  This  included  not  only  the  territory 
covered  by  the  town  itself  but  considerable  adjacent  ter- 
ritory so  that  future  extension  of  streets  and  sewers  could 
be  provided  for,  particular  attention  being  given  to  the 
drainage  conditions.  This  was  the  main  base  and  refer- 
ence map  upon  which  the  proper  locations  of  control 
st  reel-  were  planned,  of  course  with  due  consideration  to 
outside  conditions.  Paper  tracings  were  made  from  this 
map  for  preliminary  sewerage-system  studies. 

A  base  map  on  a  scale  of  loo  ft.  to  1  in.  was  platted, 
to  which  the  contours  were  pantagraphed  from  the  larger 
map.  In  tracing  contour  maps,  it  was  found  more  satis- 
factory to  have  the  streel  plan  and  contours  on  separate 
sheets,  using  the  contour  tracing  as  a  mask  over  the  street 
plan  in  blueprinting.  This  had  the  advantage  of  fur- 
nishing prints  with  or  wilhoiit  contours  and  the  changes 
on   the  block  plan  did  not   necessitate  erasure  of  contours. 

Fnu.n  Maps — The  control  streets  being  fixed,  pencil 
studies  were  made  of  alternative  streel  and  block  plans 

on  tracing  paper,  and  also  on  blue-line  prints  upon  which 
the   cut  nil    streets   had    previously    I n    platted.      In    all 

these  studies,  streel  drainage  and  the  accessibility  of  sew- 
ers and  other  public  utilities  were  constantly  kepi  in 
mind. 

After  a  streel  plan  had  been  adopted,  the  town  was 
,li\  ided  in  sections  and  a  Field  map  of  each  section  platted 

on   a   scale  of    I    in.    lo    loo    fi.      On    these    maps   the   sub. 

division  into  lots  was  planned,  working  out  little  details 
noi  possible  on  the  smaller-scale  maps.  All  computa- 
tions were   made,  giving  center  li listances  and   angles 

of  l  reel  .  » idth  of  I  reel  .  parking,  pa\  ing  and  railroad 
M    ervations,  if  any.     The  lot   dimensions  were  also  given, 

in  fad  nil  data  necessary  for  laying  ou1  the  work  in  the 
field.     I  'mill,  ate  blueprints  of  i  he  e  and  all  other  draw 
rare  Purni  led  the  field  engineers. 

I'i.oi  (LBS      After    ,| ii    ideral  i if    the   amount    of 

ill,   length   of   rainy   season    ami   condition   of   the 
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ground,  it  was  found  feasible,  as  well  as  desirable  for 
sconomy,  to  use  a  surface-drainage  system.  To  this  end 
■ertain  streets  were  located  as  drainage  streets,  with  par- 
iicular  attention  to  directing  the  drainage  away  from 
;he  main  business  sections  of  the  town.  Care  was  taken 
0  avoid  as  much  as  possible  the  collection  of  too  much 
water  at  any  one  point  within  the  town  itself,  rather  hav- 
ng  several  points  of  delivery  into  the  natural  drainage 
:hannels. 

The  next  step  was  to  fix  the  grades  on  the  control 
treets.  For  this  purpose,  profiles  were  platted  from  the 
field  notes  on  a  horizontal  scale  of  So  ft.  to  1  in.  Three 
ground  lines  (both  sides  and  center  lines)  were  shown; 
also  a  plan  showing  intersecting  streets,  curb  lines,  direc- 
tions of  drainage,  cross-gutters,  width  of  parking  and 
pavement.  A  cross-section  of  the  finished  crown  of  street 
was  shown  on  each  profile.  The  parabola  was  taken  as 
the  form  for  the  crown,  and  for  convenience  tables  were 
worked  up  giving  the  values  of  the  %  points  for  differ- 
ent heights  of  crown.  A  crown  height  of  6  to  12  in. 
and  a  curb  height  above  gutter  of  G  to  10  in.  were  used, 
depending  upon  the  width  of  pavements  and  drainage 
conditions,  the  fiat  crown  and  low  curbs  being  favored. 

A  grade  of  0.3$  was  taken  as  the  minimum  for  good 
drainage  conditions  with  concrete  gutters.  In  the  bus- 
iness section  no  grade  exceeded  3%  and  in  the  residence 
district  l)r'(  was  taken  as  the  maximum.  A  constant 
slope  of  3  in.  in  10  ft.  toward  the  roadway  was  used  for 
sidewalks  and  parkings. 

In  setting  grades,  it  was  endeavored  to  have  the  busi- 
ness lots  on  a  level  with  the  sidewalk  and  residence  lots 
at  least  6  in.  above  the  sidewalk.  Vertical  curves  were 
used  at  all  changes  of  grade,  a  set  of  tables  being  corn- 
idled  for  their  rapid  interpolation. 

Public  Utilities — It  was  early  decided  to  locate  pub- 
lie  utilities  wherever  possible  in  the  alleys  to  avoid  con- 
stant tearing  up  of  pavement  for  repairs  and  disfigur- 
ation of  streets  by  pole  lines.  To  this  end  each  utility 
was  given  its  location  in  the  alley:  the  sewer  the  center, 
water  and  pole  lines  the  south  and  west,  and  gas  the 
north  and  east  sides.  Wherever  necessary  to  put  a  util- 
ity in  the  street  (with  the  exception  of  poles)  it  was 
placed  in  a  3-ft.  space  left  for  that  purpose  between  curb 
and  sidewalk. 

In  planning  the  public-utility  systems,  preliminary 
plans  were  first  laid  out  with  colored  crayons  on  blue- 
line  prints  from  the  field  maps.  After  being  accepted 
they  were  platted  on  a  scale  of  1  iii.  to  ion  ft.  on  trac- 
ings taken  from  the  field  maps  showing  block  plans  and 
Curb  lines.  All  distances,  angles,  elevations,  grades,  fit- 
pings,  etc..  uecessary  for  the  staking  oul  and  laying  of  the 
line,  were  shown  on  these  plans. 

On  account  of  the  rapid  progress  of  the  work,  it  was 
pot  possible  to  have  all  sewer  profiles  run  in  advance  of 
the  Betting  of  the  grades,  so  temporary  profiles  were 
platted  from  the  contour  maps  for  thai  purpose.  Con- 
crete proved  to  be  the  cheapesl  material  available  for 
manholes  and  flushtanks.  The  designs  were  made  circu- 
lar, steel  forms  being  used  for  the  inside  and  the  earth 
closely  trimmed  for  the  outside  forms.  Flushtanks  were 
"  -  'I  it  the  ends  of  all  lines,  A  depth  of  M  ..  ft.  from 
the  Bowline  of  (he  sewer  to  the  surface  of  the  ground 
pas  found  to  be  the  minimum  depth  desirable  for  build 
'""  flu  htanks.  For  8-in.  pipe.  ,•,  minimum  grade  id' 
,l-:;''    and  a  minimum  depth  of   l   ft.  from  flow  [in ' 


sewer  to  finished  crown  of  street  at  street  crossing  were 
used  in  order  to  be  safe  from  crushing  during  grading 
operations.  For  convenience  in  relocating,  the  Y- 
branches  in  the  sewers  were  placed  approximately  4  ft. 
from  the  lot  line  on  the  lower  side  of  the  lot  .and  all 
valves  in  the  water  system  were  located  opposite  the 
street  or  alley  lines. 

In  the  street-lighting  system,  all  wires  were  carried 
in  conduits  in  the  space  between  the  curb  and  the  side- 
walk. Lamp-posts  between  cross  streets  were  located  op- 
posite lot  lines.  Various  detail  drawings  were  made  to 
accompany  the  public-utility  maps. 

Filing  Maps — A  tracing  from  the  base  map  upon  a 
scale  of  200  ft.  to  1  m.,  giving  dimensions  of  all  lots, 
blocks,  street  widths,  etc.,  as  well  as  true  bearings  (in 
fact,  a  complete  record  of  the  town)  was  filed  with  the 
County  Recorder. 

Sales  Maps — For  the  use  of  the  sales  department,  a 
tracing  was  made  on  a  scale  of  1  in.  to  200  ft.  On  tin. 
map  were  given  sizes  of  all  lots,  width  of  streets  and  alleys 
and  the  location  of  existing  and  proposed  railroads  and 
street-car  lines.  The  business,  industrial  and  residential 
districts  were  indicated,  also  parks  and  other  features  of 
public  interest.  The  sales  map  also  has  a  small  location 
map  in  one  corner,  showing  the  relative  position  of  the 
property  in  reference  to  important  near-by  cities,  towns 
and  harbors,  as  well  as  important  railway  connections. 
These  maps  were  photographed  and  reproduced  on  a 
small  scale  for  public  distribution,  so  care  was  used 
to  keep  all  printing  especially  legible  and  not  too  small. 

Calculations— The  office  work  included  many  calcu- 
lations. For  the  purpose  of  reference  and  record  these 
were  made  in  150-page  books.  A  book  measuring  1.0x12 
in.,  on  quadruled  yellow  paper,  proved  to  be  the  most 
suitable.  All  calculations  were  accompanied  by  sketches 
for  the  purpose  of  making  the  work  clear. 

In  reducing  the  stadia  notes  the  stadia  slide  rule  was 
used.  For  all  work  requiring  multiplication  and  division, 
calculating  machines  proved  to  he  great  timesavers,  as 
well  as  decreasing  (he  amount  of  errors  over  other  meth- 
ods. Two  calculators  were  employed,  each  independently 
cheeking  the  other:  they  were  also  required  to  cheek  all 
maps  after  completion. 

Estimates— The  larger  portion  of  the  work  was  done 
by  contract;  monthly  payments  were  made  on  completed 
work  only.  The  progress  on  each  contract  was  reported 
weekly  by  the  field  engineers.  Two  estimators  were  em- 
ployed to  work  it])  the  estimates  and  render  monthly 
statements.  They  also  made  all  preliminary  estimates 
in  advance  of  the  work. 

In  estimating  the  earthwork  on  streets,  cross-sections 
were  platted  on  cross-section  paper  to  a  scale  of  :,  ft,  to 
1  in.  Sheet.  16x25  in.  were  used  and  later  filed  in  a 
looseleaf  binder.  The  sections  were  taken  LOO  \'t.  apart 
or  oftener  as  required  by  the  irregular^  of  the  ground. 
,'"1  convenience  in  platting,  a  templet  cut  from  cellu- 
loid to  conform  with  the  shape  of  tl o  ■  ,  0m- 

pleted  street,  as  graded,  was  Used;  thllS,  tie  -round  line 
ami  grade  points  of  the  curb  being  platted,  (he  one*  u.  gut- 
ter and  parking  I w<  re  drawn  o  ith  the  aid  of  the  temp- 
let. 'I'lie  made  ii  unnecessary  to  cross-section  the  com- 
pleted streets  when  the)  were  reported  finished  to  grade. 
The  .'ire;!  of  th.'  sections  was  taken  with  the  plani- 
meter  ami  (he  yardage  taken  from  double  end  area  tables. 
compiled    for   100-ft.   sections.     Tabic-   were   also  com- 
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puted  fur  estimating  yardage  over  large  areas,  based  upon 
tlie  sum  of  the  cut  at  the  four  corners  of  a  100-ft.  square; 
also  for  50-  and  25-ft.  squares.  These  tables  not  only 
saved  much  time,  but  increased  the  accuracy  of  the  work. 
Small  desk  adding  machines  were  used  to  advantage  in 
summing  up  the  quantities. 

The  contract  work  completed  each  month  was  shown  in 
colored  crayon  on  the  progress  maps,  blue-line  print-  on 
i  loth  being  used  for  this  purpose.  A  different  color  was 
given  to  each  month. 

Notes — Field  notes  were  sent  in  to  the  office  in  the 
i ;il   field-books.      Such   of  them   as   were  needed   in 
work  were  copied  into  office  books,  proofed,  and  the 
ook   returned.     This   gave   the   added   security    of 
having  two  copies  of  all  the  important  notes  in  case  one 
copy  was  lost  by  fire  or  otherwise,     in  case  of  any  dis- 
crepancies 'phone  connections  with  the  field  office  helped 
to  straighten  the  matter  out  without  serious  loss  of  time. 

Indexing — hi  filing  maps  and  notes  an  endeavor  was 
made  to  use  as  simple  a  system  as  possible,  as  the  size  of 
the  office  did  not  warrant  a  filing'  clerk.  Each  map  as 
drawn  was  given  a  number  and  entered  into  a  number 
index.     Thi  were  given   in  regular  order  with- 

out reference  to  size  of  .-beet.  The  index  book  was  ruled 
and  numbered  in  advance.  In  it  opposite  the  number  of 
the  map  were  entered  the  date,  title  of  drawing,  scale, 
size  of  sheet,  initials  of  draftsman,  and  the  number 
of  the  drawer  in  which  it  was  tiled.  The  drawers  in  the 
filing  cabinet  were  cadi  given  a  number  and  also  a  head- 
ing, all  drawing-  being  grouped  under  headings.  Three 
different-size  drawers  were  allowed  under  each  heading. 
An  alphabetical  indes  was  also  carried.  This  gave  the 
drawing  number  a-  well  a-  the  number  of  drawer  where 
filed. 

All  note-books  were  indexed  individually,  and  in  a  gen- 
eral index.  Each  note-book  was  given  a  number  and  all 
like  notes  were  grouped  under  headings  as  "Topogra- 
phy," "Street  Profiles,"  etc.  By  this  method  it  was 
possib  i  a  mosi  any  map  without   reference  to 

the  index,  but  merely  by  lool  the  beading.   The 

same  thing  rue  of  note 

Report — Bach  draftsman  was  required  to  keep  a  de- 

;ii  money  of  the  amouni  spent  on 

job.     Thesi    repot  i      unci   m  at   the  end  of 

■   mary  repori  made  to  the  chii     en 

gineer,  giving  the  cosl  of  each  job  for  the  wed..     Thus 

tie-  entire  eo-i  o|  any  drawing  could  he  obtained  any  time 

by  referring  to  the  rep.. 

the  year's  work  over   ">'M>  draw  ings 

ding  some  heavy  desigi        i        I 

ptii     tank    ami    water   tower—  '.. 
small  designs. 

'Water  Spot*  •  ■■.   Tracing  Cloth-    \  ,,M  if 

prai  i  e  .1   via  y   known   to   i  e»l i  r. 
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A  special  soffit  reinforcement  for  the  concrete  protec- 
tion of  sieel  beams  and  columns  is  now  on  the  market 
and  is  being  used  in  a  number  of  buildings.  It  is  essen- 
tially a  steel-wire  caging  which  grips  the  bottom  flange 
of  the  steel  section  to  he  protected,  providing  a  contin- 
uous line  of  reinforcement  at  a  fixed  and  predetermined 
distance  from  the  flange.  Its  distinguishing  features  are 
the  compactness  with  which  it  can  he  shipped  and  stored, 
the  firmness  of  its  grip  and  the  adequacy  of  the  reinj 
forcement  it  provides. 
Its  main  disadvantages 
are  its  relatively  high 
cost  and  the  occasional 
difficulty  found  in  plac- 
ing it. 

The  accompanying  cut 
will  give  an  idea  of  the 
material,  which  is  known 
as  the  "Standardized 
Metal  Caging.'"  It  is 
made  up  of  a  series  of 
Xo.  12  wire  clips  bent  in 
the  section  shown  in 
heavy  black,  in  Fig.  1, 
and  electrically  spot- 
welded  into  a  continuous 
fabric  of  the  form  shown 
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Fig.  1.  Sectiom  through  Beam  and  Soffit  Reinforce^ 
\ii\i.    Fig.  •.'.    Under  View  of  Beam  with 
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in  Fig.  '-'.  It  comes  packed  close  together  as  shown 
it  the  lower  pari  of  fig.  '.'.  in  lengths  of  aliout  ■">  ft.  In 
placing  it,  the  end  wire  is  caughl  over  the  end  of  the 
beam  (or  if  the  beam  is  wall  bearing,  over  a  special  wire 
dip)  ami  flic  section  is  p., lied  oul  \i\  hand  as  shown 
hi  Fig.  '.'.  until  the  -i.i  clips  lirnilv  e rip  the  bottom 
flange  of  the  beam.  When  this  grip  is  linn  the  Longitud 
inal  spacing  of  the  wire-  is  uniform,  as  shown  in  Fig.  '.'. 

\   packed  3-ft.  section  will   the ver  about    is  ft    of 

beam. 

Fig  I  -how-  the  successive  positions  of  the  reinforce 
in.  til  The  light  . I. .lie. I  lilies  show  the  position  when  first 
hiin-  (1[l  ih.  beam;  the  heavy  dotted  lines  the  position 
when  |'ii  hed  up  preparatory  to  pulling  out;  and  the 
heavy   full    line     h.OW6    I  he   linal   position,   with   a  firm  grip 

on  the  beam  ami  rcinfor,  iineiil  a  definite  distance  from 

ihe  flange.     The  letters   II'   in    Fig.  2  indicate  w len 

to  "ivc  Btiffness  in  packing  an. I  during  erection. 
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The  material  is  furnished  in  standard  sizes,  all,  how- 
jver,  of  the  same  size  wire,  but  differing  in  the  size  of 

ieam  they  are  intended  I"  fit.     For  use  on  double  beams 

jr  on  columns,  additioual  '.vires  of  special  shape  are  pro- 
vided for  the  reinforcement  of  the  sides  of  the  member. 
I  The  cost  of  the  caging  is  slightly  higher  than  for  the 
Isual  soffit  clips,  but  this  added  cost  is  only  a  small  per- 
jentage  of  the  entire  cost  of  fireproofing.     In  some  in- 

fcances  where  underneath  trestles  could  not  be  used  to 
work  from,  workmen  straddling  or  lying  on  the  beam 
jo  be  covered  have  found  some  difficulty  in  pulling  the 
leinforcemeni  out  to  its  final  bearing,  but  this  also  is  of 

ninor   importance   compared  to  the  effectiveness  of  the 
Iirotection  afforded. 
I    The  material   is  controlled  and  sold  by  the  Mitchell- 

Bappe'n  Co.,  149  Broadway,  New  York  City. 

©ff&  M,©^r©ikasi{tl©ini 
By  M.  H.  Brinkley* 

!  On  account  of  the  large  amount  of  railway  valuation 
which  is  to  take  place  in  the  near  future,  quick  methods 
>f  estimating  grading  quantities  will  be  necessary.  This 
lis  especially  true  if  cuts  and  fills  are  measured  up  in  the 
field.  On  must  of  the  railways  of  the  country  adequate 
records  of  original  cross-section  quantities  and  cross- 
slopes  or  often  center  ground-line  profiles  do  not  exist. 
In  such  cases,  the  usual  cross-section  on  revaluation  is  a 
(four-point  section,  two  points  being  at  the  intersection 
of  the  roadbed  plane  at  the  grade  line  with  the  side  slopes 
and  the  other  two  points  at  the  intersection  of  the  side 
slopes  with  the  ground  surface. 

The  table  shown  herewith  was  drawn  up  by  the  writer 
and  adopted  on  the  revaluation  of  the  New  York  Central 
R.R.  and  was  also  used  on  canal  excavation  in  connection 
with  the  revaluation  of  hydraulic  properties  carried  for- 
ward by  J.  G.  White  &  Co.  in  California.  This  table 
is  applicable  to  any  side  slopes  or  width  of  roadbed,  the 
only  condition  being  that  the  section  shall  he  a  four-point 
section  with  level  base.  Most  sections  on  revaluation  are 
of  that  type  and  irregular  sections  are  infrequent  except 
on  very  heavy  work. 

A  section  is  assumed  to  be  uniform  for  a  volume  ex- 
tending hallway  to  the  adjoining  sections  on  either  side. 
By  looking  twice  in  the  table,  the  yardage  per  100  ft,  for 
any  sectiOD  may  be  taken  out  and  placed  in  the  note- 
hoolc  opposite  the  section.  It  is  then  a  simple  operation 
to  multiply  by  the  length,  which  is  equal  to  one-hall'  of  the 
distance  between  the  (wo  adjoining  sections.  The  yard- 
age .it  each  section  is  not  exact,  for  the  volume  consid- 
ered, hut  the  total  yardage  in  any  cut  or  lill  is  exact. 

Take  as  an  example  the  case  where  the  field  notes  are 
as  follows  ' 


The  total  Yolume  per  100  ft.   =   483    +    402    =   SS5   cu.yd 

Xote  also  that  the  values  B  -f-  d1  and  B  -\-  d2  are  taken 
from  the  above  field  notes  as  follows: 

B  +  d,  =  11   +   IS  =  29 
B   +  d.  —  12   +    19  =  31. 


i- ;." 

L8.0 


0.0 
L2. 0 


0.0 

I  in 


9.0 

I'.i.n 


Then   (sre  diagram  on  accompanying  cut), 

Br     28.0 

,1,.  S.I) 

.1,  8.0 

B  +  d,  =  29.0,    h,  =  7;   and    corresponding    volume,    from 

die  table,  is  4s.i  cu.yd. 
B  +  d.  =  31.1'.    ii.       9;    and    corresponding    volunv      i 

the   table,   Is   402  cu.yd. 

•Assistant    Bni  tneer,   Railroad   Commission   of  the  State  of 
California,    San    Francisco,    Calif, 
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Earthwork   Volumes  foe   Four-Point  Sections 

If  instead  of  the  yardage  extending  to  the  halfway 
points  on  each  side  of  a  section  the  yardage  is  desired  be- 
tween two  sections,  it  is  easily  obtained  by  taking  % 
the  sum  of  the  two  volumes,  which  gives  the  yardage  per 
100  ft.  and  with  the  distance  known  the  total  exact  yard- 
age is  obtained.  If  the  table  is  used  in  the  latter  man- 
ner it  might  be  more  convenient  to  have  it  made  up  with 
1/2  of  the  yardages  given  in  the  table.  The  table  should 
be  extended  in  either  direction  as  only  a  small  section  is 
shown  to  illustrate  its  application. 

The  work  with  this  table  is  very  rapid  and  astonishing 
progress  can  be  made  by  its  use. 
&. 

Shupwork   on   Wind    Girders   for  Tier-buildings — In   reg'ard 

to  the  fabrication  of  structural  steel  for  high  buildings,  on 
all  building's  that  I  have  inspected  in  which  windbrace 
girders  were  required.  I  have  had  a  hard  time  trying  to 
make  the  shop  keep  the  end  winy  plates  square  and  parallel. 
Windbrace  girders  are  very  often  thrown  out  of  square  if 
the  riveter  does  not  exercise  care  and  drifts  a  bad  hole  in 
the  wing  plates  or  end  connection  angles,  and  it  often 
happens  that  the  ends  are  not  flush.  If  the  architects  would 
specify  that  the  girders  must  be  riveted  in  a  frame,  the  result 
would  be  good  workmanship  in  every  respect,  and  time-sav- 
ing to  the  shop.  Most  of  the  girders  for  the  Field  Annex 
building  were  put  up  in  a  frame  and  they  were  fine:  the 
girders  that  were  not  put  in  the  frame  either  had  to  be  milled 
square  or  the  wing  angles  cut  off  and  squared  up.  The 
girders  placed  in  a  frame  were  riveted  at  a  lower  cost  and 
better    results    obtained    for    the    custo 

[From  report  by  John  Sheron,  Inspector,  to  R.  w.  Hunt 
Co.] 

v  Hump  Cor  for  Construction  Work   1  n.u    being   introduced 

has  the  sides  hinged  at  the  bottom  edge,  so  as  u>  tall  down 
as  the  car  body  tilts,  while  in  many  other  designs  the  side 
swings  up  clear  of  it"-  body,  tn  the  new  design,  the  end 
forms  an  extension  of  the  tilted  floor,  so  as  to  deliver  the  ma- 
terial clear  of  the  track  and  wheels.  The  car  maj  be  dumped 
and  righted  by  hand  or  i>\  compressed  air,  and  in  the  latter 
case  the  latches  are  operated  bj  an  auxiliary  cylinder,  ti, 
horizontal      dumping      cylinders      are      mounted      on      tixed-en,l 

frames   extending    above    ti nd    sills:    the\    move    with    thii 

body,  the  plstonrod  being  attached  to  the  fixed  frame.  The 
will  dump  the  ear  to  either  side,  as  required.  These  ears  are 
made  In  sizes  of  12  to  20  cu.yd,  capacity,  the  latter  holding 
30  yd.  wittt  a  heaped  load,  and  being  rated  at  100,000-lb, 
capacity.  They  are  built  by  the  Clark  Car  Co.,  of  Pittsburgh, 
Penn 
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By  Fraxk  H.  Jones* 
Chief  among  the  overlooked  or  otherwise  neglected 
features  in  the  organization  of  public-works  boards,  im- 
provement commissions  and  investigation  bureaus  is  the 
care  and  availability  of  collected  and  compiled  data  for 
general  office  and  public  use.  Xeglect  of  this  element 
gives  rise  in  the  public  mind  to  a  negative  attitude  of  the 
worth  of  such  data.  Limited  and  unimportant  indeed 
is  the  work  of  such  boards  and  commissions  whose  rec- 
ords and  data  are  not  worth  the  care  and  organization 
necessary  to  place  them  at  the  disposal  of  the  entire  offic- 
ial Eoree,  the  employees,  and  the  general  public. 


CORRESPONDENCE 
PURCHASING  AOENTl  FILES_ 
PLANS. DRAWINGS,  MAPS 


MISCELLANEOUS,  PHOTOGRAPHS,  ETC 


/     ii"       DIAGRAM    I'll:    w    INFORMATION    BUREAU 

or  \  Board  of  Publu   Works 

The  organization  scheme  shown   herewith   is  designed 
public-works  board   having   jurisdiction   over  eco- 
nomii  i  i   !  and  consl  ruction  work, 

operation  and  management.  Responsibility  tor  data  and 
records  rests  solely  with  the  Chief  of  the  Bureau,  who 
prepan  advertising    matt  all   print- 

ad  binding,  compiles  catalogs,  bibliographies  and  ac- 
quires outside  data  of  interesl  to  the  work  of  the  board 
iliai  do  no!  come  through  the  regular  channel  ,     Directly 
him,  with  a  dge  of  every 

and  filing,  i    the  a  ristanl  to  the 

of  all  matters  of  distribute d 

I  he   librai  ian   ha     direi  I   i  harge  of  sections 

on    i:    t    <;,  ll, 

1  pn  pare     indes   cards, 

offii  c  worl  .  h  hile  the  labon  c 

ci    routine. 

'  :    ii         i 


Under  such  an  organization  the   Bureau  not  only  re-, 
lieves  the  general  and  other  offices  of  the  routine  of  Slinl 

and  caring  for  data  but  insures  standardization  of  rec] 
ords  and  creates  responsibility  for  such  records.  Modi- 
fication and  expansion  in  the  necessary  employees  and 
the  salaries  can  be  made  as  work  decreases  or  increases] 
the  general  scheme,  however,  of  definite  responsibility 
and  segregation  of  filing  Jones  being  maintained. 


©asrciiflJlsiir  §&©©!  Fluastni©s 
By  E.  A.  Moritz* 

Steel  flumes  have  ceased  to  be  a  novelty  and  their  in- 
creasing use  has  created  a  necessity  for  a  more  conven- 
ient means  of  calculating  discharges  than,  to  the  writer's 
knowledge,  is  now  available.  The  various  manufactur- 
ers' tables  are  not  sufficiently  complete  for  engineers'  use, 
as  they  are  restricted  to  flumes  flowing  either  full  or 
with  a  fixed  freeboard  and  to  particular  values  of  Kut- 
ter's  11.  Different  local  conditions  may  necessitate  tbl 
use  of  varying  freeboards,  even  for  the  same  size  of 
flume,  and  individual  opinions  also  vary  as  to  the  proper 
freeboard  for  a  given  size  of  flume,  even  under  the  saml 
conditions.  The  value  of  Kutter's  n  for  steel  flumes  is 
also  a  mooted  question  and  is  therefore  subject  to  varia- 
tion according  to  individual  opinion.  Only  a  few  ea 
periments  have  been  made  in  regard  to  this  and  these 
have  been  quite  limited  in  their  scope,  but  such  as  have, 
been  made  indicate  that  the  value  is  about  0.012  for  thl 
smoothest  and  0.015  for  the  roughest  flumes.  With  the 
continual  improvements  that  are  being  made  in  the 
joints,  it  is  probable  that  0.012  is  a  safe  value  for  the 
smoothest  flumes,  provided  that  sufficient  freeboard  is 
allowed  under  maximum  flowage  conditions.  It  is  too 
early  to  obtain  data  as  to  the  effect  of  age  on  the  carrying 
capacity  of  steel  flumes,  and  for  this  and  other  reasons 
it  is  better  to  be  somewhat  conservative  in  their  design] 

Tables  I  and  II  give  the  discharges  and  correspond! 
ing  velocities  for  the  standard  sizes  of  flumes  now  manu- 
factured, calculated  by  the  Ivutter  formula,  for  values  oi 
n  of  0.012  and  0.015,  respectively.  These  tables  are 
based  on  a  freeboard  of  1    in.  for  each  foot  in  diameter] 


Section  of  Sew  [circular  Flume,  Showing  Hydraulic 
Conditions  dpon  Which  Tables  l  and  2  Abe  Based 

or,  in  olher  words,  ,'.,  of  the  diameter,  which  is  probably 
;,-  much  as  would  be  required  bj  the  mos!  conservative 
engineers.  Thus,  for  a  1  ft.  diameter  flume,  the  dis- 
charge given  in  the  tables  obtain  when  the  water  surface 
is  7  in.  from  the  top;  for  a  l'.'-fl.  l-in.  diameter  lluine. 
the  discharges  given  in  the  tables  obtain  when  the  water 
urface  is  L2.08  in.  Prom  the  top. 

Freeboard,  or  clearance  of  water  surface  below  the  top 
of  the  flume,  is  accessary  for  a  number  of  reasons:  (a) 


i  Rei .ii  Ion    Servli 


January  22,  1914 


E  N  G  1  N  E  E  E  I  N  G     N  E  W  S 


193 


to  provide  for  passage  of  floating  matter  such  as  large 
weeds,  sticks,  boards,  etc.,  under  the  crosspieces;  (b)  to 
allow  fur  uncertainties  in  the  value  of  n\  (c)  to  allow 
for  decrease  in  earning  capacity  with  age;  (d)  to  allow 
lor  periodic  fluctuations  in  the  water  level.  Each  of  these 
must  be  given  due  consideration,  and  peculiar  local  con- 
ditions may  suggest  additional  requirements  affecting  the 
freeboard. 

The  uniformly  varying  freeboard  on  which  the  dis- 
charge tables  are  based  allows  the  use  of  a  constant  coef- 
ficient for  obtaining  the  discharge  for  any  other  tree- 
board  less  than  1  in.  per  ft.  of  diameter.  This  may  be 
demonstrated  as  follows  (for  clearness,  see  accompany- 
ing figure)  : 

Let  R  be  the  radius  of  the  flume  and  a  the  angle  made 
by  the  line  joining  the  center  of  the  circle  with  the  in- 
tersection of  the  water  surface  with  the  side  of  the  flume. 

Then  sin  a  =  a  constant  =  J. 

Therefore  a  =  9°  36'. 

The  angle  subtended  by  the  wetted  perimeter  is 
180°  —  :>a  =   160°  48'. 

The  length  of  wetted  perimeter,  therefore,  is  'ZvR  X 
160°  48' 


=  3.807  R. 
360° 

The  area  of  the  segment  is 


.24  R-. 

1.24  22* 


=  0.442  R. 


The  hydraulic  radius  /•,  therefore,  is    '  , 

».M)7  K 

By  substitution  in  the  Chezy  formula  we  then  have 

Q  =  Acy/Ts  =  n.s-i.ir  /,''>•: 

In  the  formula  Q  =  A  c  v  rs  the  discharge  varies  di- 
rectly as  tin'  area  of  A  and  the  coefficient  c,  and  as  the 
square  root  of  the  hydraulic  radius  r.  We  may  then  ob- 
tain a  comparison  between  discharges  of  flumes  with  1 
in.  freeboard  per  ft.  of  diameter  and  flumes  flowing  full, 
or  without  freeboard,  as  follow.:: 

(1)  One  in.  freeboard  per  ft.  diameter — 
r  =  0.442  /,'; 

A  =  1.24  R-; 

c  =  about  1V2%  smaller  than  for  full  flume. 

(2)  Flume  flowing  full— 
/•  =  D.5  I! ; 

.1=  1.5?  /.'-; 

c  =  about  1V^.%   larger  than  for  flume  with  free- 
board as  above. 
The  increase  in  discharge  of  (2)  over  (1)  due  to  the 
increased  hydraulic  radius  is 

-  1   =  6.5% 

The  increase  in  discharge  of  (2)  over  (1)  due  to  in- 
creased area  is 

1-57  R*        ,        ,     .m 
LiOi        1  =  ^6.5% 

The  increase  in  discharge  of  (2)  over  (1)  due  to  in- 
crease in  value  of  c  (caused  by  increase  in  hydraulic 
radius)  is  about  1%,%.  To  obtain  the  total  increase  in 
discharge  of  the  full  flume  over  the  same  flume  running 
with  a  freeboard  of  I  in.  per  ft.  of  diameter,  we  take 
the  product  of  the  three  separate  factors  =  1.2(55  X 
1.065  X  1.015  =  1.36,  showing  thai  any  semicircular 
flume  will  carry  369?    more  when   Punning  full   than   when 

running  with  a  freeboard  of  I    in.  per  ft.  of  diameter. 


To  obtain  the  discharge,  then,  of  any  flume  flowing  full, 
we  have  only  to  multiply  the  figure  obtained  from  either 
of  the  tables  by  1.36.  This  figure  itself  is  not  of  much 
practical  use,  but  by  a  similar  process  to  the  above  it 
can  be  shown  that  for  any  intermediate  freeboard  a  lin- 
ear variation  may  be  assumed.  This  is  quite  evident  even 
without  the  support  of  figures.  Therefore,  to  obtain  the 
discharge  of  flumes  having  a  freeboard  of  only  y2  in.  per 
ft.  diameter  of  flume,  we  multiply  the  figures  in  the  table 
by  1  +  (0.36  X  y2)  =  1-18;  for  a  freeboard  of  •"■.,  in. 
per  ft.  diameter  of  flume  we  multiply  the  figures  in  the 
table  by  1   +  (0.36  X  Vi)   =   --09,  etc. 

For  example:  in  Table  I  the  discharge  of  a  7-ft.  diam- 
eter flume  on  a  slope  of  0.0004  is  51.5  cu.ft.  per  sec. 
This  is  for  a  freeboard  of  7  in.  or  1  in.  per  ft.  diameter; 
if  it  were  desired  to  allow  only  3yz  in.  or  half  as  much 
freeboard  the  discharge  would  be  51.5  X  1.18  =  60.8 
cu.ft.  per  sec.  If  it  were  desired  to  allow  6  in.  freeboard 
we  would  multiply  by  1  +  (0.36  X  77)  =  1-05  and  the 
discharge  would  be  51.5  X  1-05  =  54.1. 

If  it  is  desired  to  use  a  value  of  n  of  0.013  or  0.014, 
the  coefficients  given  in-  the  last  two  columns  of  Table  I 
may  be  used  in  connection  with  the  table.  The  figures 
in  these  two  columns  give  the  ratio  of  discharge  on  the 
basis  of  n  =  0.013  and  0.014  to  the  discharge  for  n  — 
0.012.  This  ratio  varies  with  the  hydraulic  radius  and 
each  factor  applies  to  the  figures  in  the  table  in  the  hori- 
zontal line  in  which  the  factor  occurs.  As  an  example : 
find  the  discharge  of  a  7-ft.  flume  on  a  slope  of  0.0004 
when  n  =  0.014  and  the  desired  freeboard  is  5  in.  From 
the  table  we  read,  as  in  the  previous  example,  that  the 
discharge  for  7  in.  freeboard  is  51.5  cu.ft.  per  sec.  For 
a  5-in.  freeboard  the  discharge  will  be  51.5  X  1  + 
(0.36  X  77)  =  51-5  X  1-1  =  56.6  for  n  =  0.012. 
From  the  table  we  now  read  the  multiplier  for  7-ft.  flume 
for  it  =  0.014  to  be  0.849,  making  the  discharge  56.6  X 
0.849  =  48  cu.ft.  per  sec  for  a  7-ft.  diameter  flume  with 
5-in.  freeboard  and  n  =  O.014. 

The  problem  usually  presented  is  to  find  the  size  of 
flume  required  to  carry  a  given  quantity  on  a  given  slope. 
Assume  that  it  i-  required  to  discharge  ion  cu.ft.  per 
sec.  The  value  of  //  considered  applicable  is  0.014.  The 
available  slope  is  0.0005  and  the  freeboard  shall  lie  not 
less  than  6  in.  An  inspection  of  the  table  shows  that 
an  8-ft.  11-in.  flume  will  discharge  109  cu.ft.  per  sec. 
when  n  =  0.012  and  the  freeboard  is  8.9  in.  The  re- 
duction  factor  for  //   =   o.oi  I    is   0.852.     The   reduction 


factor  to   6-in.    freeboard    is    1 


0.36  x 


879  J 


1.12. 


The  discharge  of  this  flume  under  the  required  conditions 
therefore  is  L09  X  1.12  X  0.852  =  10  1  CU.ft.  per  sec. 
This  flume  is  therefore  somewhat  larger  than  is  required, 
but  an  inspection  of  the  next  smaller  si/.e  shows  that  it 
would   be   much   too   small.     The   8-ft.    11-in.   diameter 

flume   is  therefore   -elected. 

The  foregoing  example-  explain  sufficiently  the  method 
of  using  the  failles  and  serve  to  show  that  they  are  quite 
flexible  do  matter  what  angle  the  problem  is  approached 
from. 

The  use  of  the  various  coefficients  makes  the  appli- 
cation of  the  table-  general  and  avoids  the  necessity  of 
making  original  calculations  by  means  of  the  cumber- 
some process  required  by  the  formula.  For  various  rea- 
sons it  is  desirable  thai  the  velocity  of  the  water  in  the 
flume   be    known    approximately,   for   which    reasons   this 
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Tables  fob  Flow  of  Wateb  in  Semicihculab  Flumes,  fob  Folk  Values  of  Gutter's n 

Formula   Q         0.825   c   Kr;    S*;       Freeboard   taken  as  one-twelfth  the  diameter. 
Values  of  Q   in   cu.ft.    per   sec;   V   in  ft.   per  sec. 


TABLE  I. 

VALUES  FOR 

n  =  0.012,  AND  MULTIPLIERS  FOR 

TABLE 

II.      VALUES 

FOR  i 

l  =  0.015 

n  =  0.013  AND  0.014 

Flume  — 

Slop 

Slope 

Diam. 
(2  R.  ft 

Hydr 

radius 

Diam 

r  lume 

Hydr. 

Area, 

sq  fl 

0  0001 

0.0002 

0.0003 

(2K,  ft. 

Area 

sq.ft. 

radius 

0 .  0001 

0.0002 

0.0003 

&in.) 

Total 

\v  ater 

O.fl  ) 

0. 

V 

Q 

V 

Q 

V 

&  in  i 

Total 

Water 

(r,  It  l 

Q 

V 

Q 

V 

Q 

V 

1  0 

0  393 

0.310 

0.221 

0.08 

0.26 

0.14 

0.43 

ii   ir, 

0  53 

1  0 

0.393 

0.310 

0.221 

0.  11 

0.35 

o  is 

0.58 

0.22 

0.71 

1  35 

0.634 

0  500 

0.281 

0.17 

0  34 

0.26 

0.52 

o  32 

0.64 

1  3} 

0.634 

0.500 

n  281 

0.23 

0.46 

0.34 

0.68 

0.42 

0.84 

1    11 

1   43 

1.13 

0.425 

0.55 

0.48 

0.82 

0.72 

1.01 

0.90 

1   n 

1   43 

1.13 

0.425 

0.72 

0  114 

1.07 

0.95 

1.33 

1.18 

2  i,1. 

2.54 

2  ill 

ii  556 

1.23 

ii  61 

1.82 

0.90 

2.28 

1.13 

2  6 

2   54 

2.01 

(i  556 

1.61 

0.80 

2  38 

1.18 

2.97 

1.48 

3  25 

3  97 

3.13 

0  704 

2.23 

0.71 

3.31 

1    06 

1    117 

1.30 

3  25 

3.97 

3.13 

0.704 

2.90 

0.92 

4   29 

1  37 

5.29 

1.69 

3   10 

5  73 

4.52 

0  851 

3.75 

0.83 

5.50 

1    22 

6  85 

1 .51 

3  JO 

5.73 

4   52 

0.851 

1   B5 

1.07 

7    11 

1.57 

8.S5 

1.95 

4.5J 

7.81 

6  16 

ii  988 

5.73 

0.93 

8.32 

1    35 

10.3 

1.67 

4  51 

7.81 

6.16 

0.988 

7.37 

1.19 

10.7 

1.74 

13.2 

2.14 

5  1 

10   17 

8.03 

1    125 

8.16 

1.02 

11.8 

1    47 

14   5 

1.81 

5   1 

10.17 

8.03 

1.125 

in  5 

1.31 

15.2 

1.89 

18.7 

2.33 

5  8J 

12  89 

10    17 

1.266 

11.2 

1.10 

16.3 

1.60 

20.0 

1.97 

12.89 

10.17 

1.266 

14  3 

1    41 

20.8 

2.04 

25.5 

2.51 

6  4.V 

15.88 

12  53 

1.408 

15.0 

1.20 

21   7 

1.73 

26.8 

2.14 

3  4J 

15.88 

12  53 

1.408 

19.1 

1   52 

27.6 

2.20 

34.1 

2.72 

7  0 

19.24 

15.18 

1.550 

19.6 

1.29 

28.3 

1.86 

35.0 

2.31 

7  0 

19  24 

15  is 

1  550 

21    s 

1.63 

35  9 

2  36 

44   3 

2.92 

7  7| 

22 .  92 

18.10 

1.692 

24.8 

1.37 

35  4 

1.96 

33.9 

2.42 

7  7} 

.'2  92 

is    in 

1.692 

31  3 

1.73 

45  3 

2.50 

55.5 

3  06 

8  4 

27.25 

21  .  55 

1.S47 

31.6 

1.47 

45 , 4 

2.11 

55.5 

2.58 

8  4 

2?  25 

21.55 

1.847 

39  9 

1  85 

57  3 

2.66 

70. 1 

3.25 

8  11 

31.19 

24.66 

1.970 

38.0 

1.54 

54.4 

2.20 

66.5 

2.70 

8  11 

31   19 

24.66 

1.970 

47.7 

1.93 

68.5 

2.77 

83.9 

3.40 

9  6} 

35  93 

28.36 

2.118 

45.6 

1.61 

65 . 5 

2.31 

80.3 

2.83 

•i  6 

35.93 

28  36 

2.118 

57.4 

2.03 

82.4 

2.91 

101 

3.56 

10  2 

40.69 

32.10 

2.250 

53.9 

1.68 

76  8 

2  39 

94.0 

2.92 

10  2 

10  69 

32.10 

2.250 

67  S 

2    11 

96.6 

3.01 

US 

3.67 

10   10 

46  08 

36  36 

2.400 

63.8 

1.76 

91.5 

2.52 

112 

3.08 

10  in 

46  08 

36.36 

2  400 

80.2 

2.21 

115 

3.  16 

141 

3.88 

11    5'. 

51    66 

40.80 

2.538 

74.5 

1.82 

106 

2  60 

130 

3.18 

11   v. 

51  66 

40  80 

2.538 

93.5 

2  29 

133 

3.26 

163 

3.99 

12  1 

57 .  50 

45.40 

2.675 

86.1 

1.90 

123 

2.70 

151 

3.32 

12    1 

57  50 

45  4" 

2  H75 

108 

2.38 

154 

3  39 

189 

4.16 

12  s; 

63.80 

50.35 

2.817 

99.0 

1.96 

140 

2  80 

172 

3.42 

12  8| 

63.80 

50 .  35 

2  817 

124 

2.46 

176 

3.50 

216 

4.28 
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Flum. 

0.0004 

0  0005 

0  0006 

0.0008 

1111 

diam 

Q 

V 

0. 

V 

Q 

V 

<J 

Q 

ii  st 

0.29 

0  93 

0.32 

1    03 

0.38 

1    22 

0.42 

1   35 

1 .00 

0.56 

1    12 

0.62 

1    24 

0.72 

1    44 

ii  81 

1  .  57 

1.39 

1    76 

1    56 

1.94 

1    72 

2.24 

1  98 

2.50 

3.46 

1   72 

3.87 

1    '12 

4.28 

2.13 

4.95 

2  46 

1.97 

6.90 

2.20 

7.62 

2.43 

8.80 

2.81 

2   27 

11.5 

2   54 

12.7 

2     Ml 

14.7 

3 .  25 

16.4 

2.48 

17    1 

2.77 

19.0 

:<,  ns 

21.9 

3.55 

24.5 

2   71 

21    4 

3  04 

26.9 

3.35 

31   1 

3.87 

34.7 

5  81 

6  I 

29.7 

2  92 

33.2 

3  26 

36.7 

3.60 

42.3 

4.16 

47.3 

39  6 

3.16 

44.3 

3.54 

49.0 

3.91 

56.6 

4.52 

63.3 

51  5 

3  39 

57.6 

3.79 

63.6 

4.18 

73.5 

4,83 

82.0 

7  7; 

3 .  56 

72.2 

3.98 

79.5 

t  :v.i 

91.8 

5.07 

103 

3.78 

91.2 

4.23 

101 

4.68 

117 

5.43 

130 

6.03 

'17   4 

3.94 

109 

4.41 

121 

4.90 

139 

5.63 

156 

6.32 

4.13 

131 

4.62 

145 

5.12 

167 

5.89 

187 

4.26 

153 

4   71. 

170 

5 .  29 

196 

6.10 

219 

163 

4.48 

182 

5  III) 

201 

5.53 

232 

6.38 

260 

1.60 

210 

5.14 

232 

5.68 

268 

6.56 

299 

1  vn 

24  I 

5  37 

267 

5.88 

Hi  is 

6.78 

345 

12   s, 

1  96 

280 

5   :,i, 

303 

6.01 

350 

6.95 

394 
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1    0 

1  11 

3  Ill 
.-,  1 

s   I 
s  11 

10    2 
Hi    in 


II     II,  1      is 

ii  ss  1.76 

2    75  2    13 

6.11  3   01 


15 

Q         V 

(I    52    1    68 

0.9 

::  us  2  72 
i,  13.40 
12    I     3  86 


17  'i 

27    'I 

61.8 

69  ' 
89  'i 
113 

112 

170 

205 
210 

::77 


:;  mi, 

4  38 

4  72. 

5  in 

5  52 

5  '12 

i,  25 

7  21 

7  17 

7  -ii 


20  ll 

:iu  2 
12  5 


1  12 

i  'ill 

5  28 

5  7ii 


7.37 

7  72, 
0 

s  :-,t 

8  72 


-  Slope,  - 
ii  002 
Q        V 

0  60    1    02, 

1  1  I    2    2S 

i 
7.90  3  93 

I.:  'i      i    13 


32  1 
35  2 

in  ii 
l.T  ii 
89  :; 

11', 

I  Ii, 

1S1 

21.5 

:iiu 
367 

12  1 
1ST 


LO 

:,  71 

6  10 
i;  :,s 

7  12 

7  63 

8  06 
s  53 
s  '11 
II  2,5 

'.  6S 

III  1 
III  I 
mi- 
ll i 


Q 

0.73 

1    in 

1    25 



17   0 
28.3 
13   2 
1,11   2 
S2.0 
1(10 
I  12 
I7!l 
225 
270 

370 
U'l 
520 

196 

est 


2  35 
2.80 
:-:  85 
i  si  I 
5.42 
6.25 
7.00 
7.50 
8.00 
X  7ll 
o  3  i 
'i  89 
in  I 
in  'i 

I  I    1 

II  8 

12  I 
12.7 
13.1 

12,    I, 


0.84 
1.62 
5.02 
11.2 
19.7 
32.7 
49.8 
69.5 
94.6 
120 
11,1 

206 

21,11 
311 
371 
138 

51  S 
llllll 

688 

702 


V 

2.71 
3.24 
4.44 
5.56 
6.28 
7.23 
8.10 
8.65 
9.30 
10  0 

10.8 

ill 

12  I 
12.6 

13  2 

L3  i, 

I  i  3 

I  1  7 

15  1 

15  7 
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1  'I 

1  II 

s   17 

107 

II    1 

17    1 

1  m  :: 
21  :;     7 


10 


7  10 


20  3  .S7       1 .34  4.32 

2,11    1    i,u 

,,i    . 
17  s     8  85 
06 
s   Hi   1  11.6 


;      lin 


,ii    1    II    1        7s   7    12  7 

.  , 

I  I  s 

Ii,  il 

17  2 
i 

19  2 

I'l  'I 


: 
1      110 


0 


■i  ii 

21  7 

■l  I 

24  ■, 


n  bo 





n  '112 
0.913 

II  Ml  I 
• 

o 

Ii  017 
ii  Ills 
,,  gig 
n  BIO 
n  B19 

0  D  jo 


n=  .014 

i,       I  ■ 

m 

ii  832 

i,      -i 
n  842 

,         !, 

Ii   M7 
ll   sis 



0      i2 

0 

n 
o 
o 


104 

l,n  in", 

n  0006 

0  0008 

ll 

)01 

diam. 

Q 

V 

Q 

\ 

0. 

V 

Q 

\ 

Q 

V 

1  0 

0    111 

0  03 

0  22 

0  70 

0.24 

0  77 

0,28 

0  91 

0  31 

1.01 

1  35 

0.38 

0.76 

0.42 

(1  84 

0.47 

0  94 

0.54 

1.08 

0.61 

1.22 

1  11 

1.20 

1.06 

1.34 

1.19 

1.48 

1   31 

1   71 

1.51 

1.90 

1.68 

2  64 

2  65 

1.32 

2.97 

1.47 

3.28 

1  63 

3.79 

1.88 

4.23 

2.11 

3  25 

4   75 

1.52 

5.31 

1.70 

5.87 

1.87 

6.77 

2.16 

7.58 

2.42 

3  10 

7.98 

1.76 

8.90 

1.96 

9.83 

2.17 

11    4 

2.51 

12.7 

2.80 

4  5J- 

11.9 

1.93 

13.3 

2.15 

14.8 

2,40 

17.0 

2.76 

19.1 

3.09 

5  1 

17.0 

2.11 

19.0 

2.36 

20.9 

2.61 

24.2 

3.01 

27.0 

3.36 

5  85 

23  3 

2.29 

26.0 

2.56 

28.8 

2   S2 

33.2 

3.26 

37.1 

3.65 

6  44 

31.2 

2.49 

34.9 

2.79 

28.6 

3.08 

44.6 

3  56 

49.8 

3  98 

7  0 

40.7 

2.68 

45.5 

3.00 

50.2 

3  30 

58.0 

3.82 

54.8 

4.27 

7  7i 

51.0 

2.82 

57.2 

3.15 

62.8 

3.47 

72.6 

4.01 

81.5 

4.49 

8  4 

64.5 

3.00 

72.3 

3.35 

80.0 

3  71 

92.6 

4   30 

103 

4.78 

8  11 

77.2 

3.13 

86.4 

3.50 

95.8 

3.88 

110 

4   45 

124 

5  02 

9  6J 

93.0 

3.28 

104 

3 .  68 

115 

4.07 

133 

4.68 

149 

5.25 

10  2 

109 

3.38 

122 

3.79 

135 

4.21 

156 

4.85 

174 

5.43 

10   10 

130 

3.57 

145 

3.98 

160 

4.40 

185 

5.07 

207 

5.68 

11  5  J 

150 

3.66 

167 

4.10 

185 

4.52 

213 

5.22 

238 

5.83 

12  1 

174 

3.83 

194 

4.28 

213 

4.68 

246 

5  40 

275 

6.04 

12  8J 

200 

3.96 

223 

4.44 

242 

4.80 

280 

5.55 

314 

6.25 
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Flume 

0.0012 

n 

Slope,  - 

II    IIU2 

0 

D03 

0.004 

diam. 

Q 

V 

Q 

V 

Q 

V 

Q 

V 

Q 

V 

1  0 

0.34 

1  111 

0.38 

1    26 

0     1." 

1    1  1 

0,54 

1    70 

0  63 

2.03 

1  35 

0.66 

1.32 

0  74 

l    19 

(1    SI' 

1.72 

1.05 

2,11 

1.22 

2  44 

1   11 

2.09 

1.85 

2  34 

2   117 

2.70 

2  39 

3   31 

2  03 

3  82 

3  38 

2  6J 

4.68 

2  33 

5  23 

2.60 

0  (15 

3.01 

7  40 

3.68 

8.58 

4.26 

3  25 

8.32 

2   OS 

9.32 

2  117 

10.7 

3.41 

13    1 

4.18 

15.2 

4.83 

3   10 

13.9 

3.07 

15.5 

3  42 

17  0 

3.95 

21.9 

4.84 

25.3 

5  r,n 

4  55 

21.0 

3  41 

23,5 

3   SI 

27.4 

4.43 

33   0 

5.44 

38.8 

6  30 

5  1 

20  7 

:  7n 

33.2 

4.12 

38  3 

4   70 

47  0 

5  S5 

54.3 

(1  75 

5  8J 

40  6 

4.00 

45.5 

4.47 

52   5 

5  16 

64  2 

0   32 

74   2 

7  28 

6  4J 

54.5 

1  35 

60.8 

4.85 

70.2 

5  BO 

85  s 

0  85 

Oil    2 

7.87 

7  ii 

71.0 
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has   been   noted    in   the   table   alongside   the   correspond- 
ing discharge. 

it  is  plainly  evident  that  increasing  the  freeboard  re- 
duces the  discharge  very  rapidly  and  as  a  certain  amount 
of  freeboard  is  always  necessary  it  is  highly  desirable  that 
attention  be  given  in  the  future  to  producing  a  flume  of 
such  cross-section  that  the  material  will  be  more  eco- 
nomicallv  distributed. 


ctcairac^  of  Ssmsr^©;^  F! 
By  Egbert  S.  Beard* 

Precision  in  Transit  Setups — The  question  of  the 
permissible  error  in  setting  up  a  transit  over  a  point 
often  occurs  to  the  transitman's  mind,  and  so  the  follow- 
ing facts  niay  be  of  some  general  interest. 

Paul  Mast,  an  engineer  in  Berlin.  Germany,  pointed 


out  to  the  writer  some  time  ago,  that  if  the  transit  is  set 
up  over  any  point  as  V  or  V"  in  the  are  AVB  (Fig.  1) 
of  the  circle  passing  through  the  three  points  AVB,  the 
angle  measured  by  the  transit  between  A  and  B  will  be 
equal  to  the  angle  AVB  in  all  cases,  since  all  of  these 
angles  intercept  and  are  measured  by  one-half  of  the 
arc  .Ii77>.  It  is  therefore  much  more  important  to  keep 
the  transit  on  the  circumference  of  the  circumscribing 
circle  than  on  the  radius  through  the  angle  point. 

•Assistant    Engineer,    Board   of  Public  Works.    Department 
of  Engineering:   Kansas  City,  Mo. 


The  writer  has  computed  the  accompanying  table  to 
show  the  radial  offset,  under  different  conditions,  corres- 
ponding to  an  error  of  Vg'  in  the  angle  when  the  two 
sights  are  of  equal  length.  It  can  be  seen  from  the 
table  that  the  transit  may  be  off  center  0.007  ft.,  or  about 
the  diameter  of  the  head  of  the  tack,  for  each  100  ft.  of 
distance  to  the  nearest  rod. 

TABLE  OF  RADIAL  OFFSETS  CORRESPONDING  TO  AN   ANGULAR 

ERROR   OF    i'.    IN    DECIMALS   OF   1    FT. 

Length  of  equal  tangents 


100-ft. 

500-ft, 

1000-ft. 

3000-ft. 

0  0073 

0.036 

0.07272 

0.218 

0  0073 

0.036 

0  07300 

0.219 

0  0074 

0.037 

0.073S4 

0  222 

0  0075 

0.038 

0  0732S 

0  226 

0  0079 

0.039 

0  07871 

0  236 

0  0O84 

0  042 

0.08397 

0  252 

0  0103 

0.051 

0.102S4 

0  309 

0.0145 

0.073 

0.14543 

*0.436 

♦Inside  offset  0  4363,  outside  0  4364. 

Determination  of  the  H.  I.  of  the  Transit — The 
following  one-man  method  is  more  accurate  than  the  cus- 
tomary two-man  methods  used  to  determine  the  H.  I. 
m  stadia  work,  plunging  grades,  or  other  transit  work 
when  the  instrument  is  set  up  over  the  benchmark.  It 
requires  that  the  transitman  carry  a  small  steel  tape 
marked  to  0.01  ft.;  and  it  is  necessary  to  determine  be- 
forehand the  height  K  of  the  line  of  collimation  above 
the  plumb-bob  hook. 

The  height  K  can  be  determined  as  follows :  Set  up  the 
instrument  anywhere,  near  a  stake,  and  determine  the 
elevation  of  the  stake  from  some  convenient  benchmark. 
Xext  set  up  over  the  stake  and  determine  the  H.  I.  from 
the  same  benchmark.  Catch  the  loop  at  the  end  of  the 
tape  over  the  plumb-bob  hook  and  measure  the  distance 
down  to  the  top  of  the  stake.  Add  this  tape  measurement 
to  the  elevation  of  the  stake.  The  difference  between  the 
H.  I.  and  this  sum  is  the  value  of  A*. 

After  A"  has  once  been  determined,  to  find  the  H.  I. 
for  any  setup,  get  the  tape  measurement  from  the  plumb- 
bob  hook  to  the  top  of  the  stake  as  above.  The  sum  of 
the  elevation  of  the  stake,  this  tape  measurement,  and 
K,  is  the  H.  I. 

Setting  Grade  Stakes — George  S.  Russell,  who  was 
at  one  time  field  engineer  in  the  Kansas  City  (Mo.) 
city  engineering  department,  has  shown  the  writer  the 
following  method  of  setting  grade  stakes :  First,  the  axe- 
man holds  the  stake  upside  down  on  the  point  where  it 
is  to  be  driven,  then  with  the  help  of  the  rod  and  tran- 
sit he  marks  the  grade  point  on  the  stake.  After  this 
he  sets  the  stake  right  side  up  and  drives  it  almost  to 
grade;  a  little  leeway  is  allowed  for  a  final  check  from 
the  instrument.  With  this  method  one  rodman  can  keep 
two  axemen  busy  setting  stakes. 

Locke  Hand-Level  Pieldwork 

The  writer  has  taken  a  considerable  amount  of  fairly 
accurate  railroad  topography  and  has  done  a  lot  of  i 
sectioning  with  the  Locke  hand-level;  and  he  believes 
that  the  methods  that  lie  lias  worked  oul  are  worth  while 
calling  attention  to.  Fig.  2  is  a  plan  of  the  10l*>-ft. 
topography  rod,  and  Pig.  '?<  is  a  sketch  showing  a  5^4-ft. 
stick  for  mounting  a  Locke  hand-level. 

The  topography  red  is  10  ft,  fi  in.  long.  '2\U  in.  wide 
and  %  in.  thick;  the  sides  arc  trimmed  half  round  ami 
there  is  an  iron  slice  on  each  end.  One-half  of  the  rod 
is  painted  white  with  the  numbers  in  red  and  the  other 
half  yellow  with  the  numbers  in  black. 

The  center  of  each  numeral  is  at  the  corresponding 
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number  of  feet  measured  from  the  center  of  the  rod.  The 
numerals  on  the  lower  half  of  the  rod  are  inverted.  Each 
numeral  is  0.4  ft.  high  and  each  half-foot  mark  0.2  ft. 
high.  This  arrangement  divides  the  rod  into  0.2-ft. 
spaces. 

The  style  of  figure  shown  has  been  taken  from  the 
Fish  stadia  rod;*  each  figure  is  made  up  of  five  parts 
0.08  ft.  wide,  or  0.10  for  Locke  hand-level  purposes.  Each 
half  of  the  zero  and  the  inner  division  of  each  5-ft.  mark 
is  0.3  ft.  high,  and  is  subdivided  into  parts  0.2  ft.  and  0.1 
ft.  high.  The  zero  and  5-ft.  marks  are  also  painted  on 
the  back  of  the  rod. 

The  Locke  level  stick  is  cut  out  of  a  piece  of  oak  41/4 
XI14  in.x5  ft.  3  in.  long.  A  half-round  groove  is  cut 
into  one  end  to  fit  the  Locke  level ;  and  from  21/4  to  5 
in.  from  this  end  the  wood  is  trimmed  down  to  a  li/4-in. 
round  stick,  the  lower  end  of  which  is  brass  shod.  There 
are  shallow  cuts  running  around  the  rod  at  the  foot 
marks,  as  measured  from  the  brass-shod  end,  and  also 
a  cut  at  the  2.35-ft.  or  the  half-gage  point. 

The  Locke  level  fits  snugly  into  the  half-round  groove 
in  the  top  end  of  the  stick  and  is  held  there  by  means  of 
a  leather  strap.  An  angle  mirror  is  mounted  over  the 
level  on  a  %-in.  thick  brass  stirrup,  the  loop  of  the 
stirrup  being  just  large  enough  to  allow  the  eyepiece  end 
of  the  level  to  pass  through  it. 

The  topography  is  sketched  in  a  standard  cross-sec- 
tion field-book.  Two  elastic  bands  hold  the  book  open 
at  the  right  place  and  keep  the  leaves  from  fluttering  in 
the  wind.  A  rubber  eraser  is  tied  to  a  double  string 
which  is  looped  through  a  hole  punched  in  the  back 
cover  of  the  book.  A  100-ft.  steel  tape  and  two  sets  of 
chain  pins  distinguished  by  pieces  of  red  and  orange 
cloth  tied  in  the  rings,  or  else  painted  in  different  col- 
or-, complete  the  outfit. 

Ftbldwobk — The  bottom  of  the  rod  when  it  can  be 
read  at  all  is  usually  hidden  for  the  first  tenth  or  two 
behind  grass,  leal'  mold,  a  ground  furrow,  or  some  other 
obstacle;  and  for  this  reason  the  5-ft.  points  of  the  topog- 
raphy rod  have  been  raised  '■'>  in.  above  the  ground,  and 
the  lew!  stick  has  been  lengthened  to  5  ft.  3  in. 

When  the  zero  mark  is  at  the  center  of  the  rod,  the 
rod  reading  i-  the  actual  difference  in  elevation  of  the 
two  points  occupied.  Two  points  are  gained  by  invert- 
ing  the  numerals  on  the  loweT  half  of  the  rod;  first,  the 

rod  i-  never  upside  down,  and  one  is  less  likely  to  read 
the  tenths  in  the  wrong  direction  from  the  foot  marks 
with  this  arrangement. 

Il     was    the    intention    to    mark    both    sides    of    the    Tod 

alike,  but  at  the  suggestion  of  L.  A.  Riley,  at  the  time 

eer-in-charge  of  the  Lehigh  &  Hudson   River  Ry., 

onlv  the  Zero  and  5-ft.  points  were  markd  on  the  bad  of 

the  rod,  tht  <     fchi   danger  of  confusing  these 

with  others  at  a  distance.    This  makes  a  strong, 

legible  rod  which  can  be  easily  carried  and  swung  around 

band. 

Tie  essentiallj   of  two  rertical 

it   15  '  to  each  other,  and  therefore  the  image 

in   a    line  at   90° 

from  the  point.     Thi     i-  in  ac- 

th  the  optica]  law,  thai  tlw  line  of  a  doubly 

reflei  •  ingle  -  itb   it     line  of 

li    between  the  two  refli 

of  the  angle  n  i  roi   may  be 


depended  upon  to  within  1  ft.  in  300  ft.  There  are  total 
refracting  prisms  which  serve  the  same  purpose. 

We  used  100-ft.,  -fg-in.  wide,  Chicago  steel  tapes  for 
topography.  They  are  preferable  to  the  50-ft.  metallic 
tapes  because,  although  they  cost  three  times  as  much, 
they  will  outwear  half  a  dozen  metallic  tapes;  they  re- 
quire one  less  measurement  in  100  ft.,  and  they  drag 
along  the  line  and  are  not  blown  out  of  reach  by  the 
wind.  They  are  better  than  W-in.  steel  tapes  because  the 
graduations  are  more  legible;  they  do  not  stretch,  are 
more  easily  distinguished  when  lying  in  the  grass,  and 
can  be  done  up  with  less  trouble.  It  is  a  good  thing  to 
leave  the  half-gage  point  marked  on  tapes  used  in  rail- 
road-location work.  One  set  of  pins  is  used  to  mark  sta- 
tions and  the  other  set  to  mark  contours. 

The  topography  parties  that  the  writer  has  worked  in 
have  usually  consisted  of  three  members;  the  topogra- 
pher, who  has  charge  of  the  party,  keeps  the  notebook 
and  does  the  back  chainman's  work;  the  rodman,  who 
carries  the  rod,  front  end  of  the  chain,  and  both  sets  of 
pins,  one  set  in  each  hip  pocket,  and  the  Locke  levelman, 
who  uses  the  hand-level,  pulls  up  the  pins  marking  the 
contours,  and,  in  case  he  arrives  at  the  100-ft.  point 
ahead  of  the  topographer,  measures  the  distance  to  the 
first  contour  beyond.  When  the  contour  points  are 
marked  with  pins,  it  is  not  necessary  for  the  rodman  to 
wait  for  the  levelman  to  catch  his  point.  The  rod  is 
kept  ahead  because  it  takes  less  time  to  move  it  than 
the  level. 

The  rodman  determines  the  cross-section  lines  by  pick- 
ing out  well  defined  markers  in  line  with  the  double  re- 
flection of  the  center-line  stakes  in  the  angle  mirror.  It 
does  not  require  any  more  time  to  pick  out  a  right  angle 
with  the  angle  mirror  than  by  eye,  and  it  makes  all  of 
the  difference  between  the  feeling  of  doing  careful  work 
instead  of  slipshod  work.  Topographers  will  readily  ad- 
mit that  it  is  a  common  thing  to  be  15  to  20  ft.  off  line 
at  a  distance  of  300  ft.  from  the  stake.  This  can  amount 
to  a  considerable  error  in  elevation  in  side-hill  work. 
Then,  it  is  some  satisfaction  to  have  roads  and  other 
long  straight  lines  come  out  straight  on  the  map. 

The  writer  has  also  used  this  same  hand-level  and  5- 
ft.  stick  for  cross-section  work  on  railroad  construction 
by  working  from  center-line  elevations  established  with 
the  level.  We  used  a  common  tevel-rod  for  this  work  and 
carried  an  extra  5-ft.  stick  along  to  help  pick  out  the 
grade  points.  At  the  station  on  the  cut  side  of  the  grade 
point,  ih,'  eye  is  held  at  the  point  on  the  level  stick, 
which  is  5  ft.  above  grade,  and  a  sight  is  taken  at  the 
targel  of  the  level-rod  which  is  also  set  5  ft.  above  grade 
and    is   located   at    the   first  station   on   the  till   side. 

POT  example.  Hie  cut  at  Sta.  •".'.]  is  at  '..'.'  ft.,  and  the 
fill    al    Sta.    552    is    3.4     Ft.      The   eve    is   held    .it    2.8    ft.    on 

the  level  stick  and  the  targel  of  the  level-rod  is  set  at 

S.I    f|.     The  man  who  keeps  the  notes  then   runs  the  extra 

•".  It.  -tick  back  ami  forth  along  the  line.     Al   the  grade 

point    the  lop  of  the  slick  coim  ides  with   the  line  of  sight. 

This  1  ri<k  was  shown  to  me  hv  L.  ( '.  Mayer,  chief  en- 
gineer of  the  York  Railway  Co.,  York,  Penn. 

If  i In'  governmenl  is  going  to  re-cross-section  the  dif- 

feivnl  railroad  lines  in  making  its  physical  valuations, 
an  oiilh'l  of  this  kind  equipped  with  a  15-fl.  rod  Would 
do   good     civile,   since    relative   elevations    from    the   Mih 

grad(  -ii  diileieiii  distances  Prom  the  center  line  of  track 

are  ;il|   I  hat   would  be  required. 
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Standard  Caps  and  Rings  for  Protecting  Wooden  Pile 
Heads  In  Driving — Henry  Hess,  Witherspoon  Bldg.,  Phil- 
adelphia, Penn.,  writes  us  that  he  is  in  search  of  information 
regarding  existing  practice  in  the  use  of  caps  and  rings  for 
protecting  the  heads  of  wooden  piles  while  being  driven,  for 
use  in  compiling  standards  for  such  work;  but  has  found 
difficulty  in  securing  reliable  data.  He  will  be  glad  to  re- 
ceive from  any  of  the  readers  of  "Engineering  News"  blue- 
prints showing  the  caps  and  rings  used  in  their  own  practice 
in  pile  driving. 

A  Simple  Pocket-Level  and  Sighting-Box  for  use  in  such 
work  as  surfacing  track,  laying  sewer  or  drain  pipe,  setting 
sidewalk  grades,  cutting  off  piles,  etc.,  is  shown  in  the  ac- 
companying cut.  It  consists  of  an  aluminum  box  about  2y2 
in.  square  and  6  in.  long,  containing  a  mirror  set  at  an  angle 
of  45°,  and  having  two  slips  of  glass  across  it,  one  slip  in  the 
top  of  the  box  and  the  other  forming  the  end.  The  former 
has  a  white  line  marked  upon  it.  while  the  other  has  a  red 
line,  as  shown.     At  the  rear  end  of  the  top  is  a  level  bubble. 


-24"—- 


Front    Elevation 


1 


Longitudinal    Section 

1 

V 

White  Line 

Bubble--.. 
1 — <fe> 

_J^ 

Manner  of  Using 
("Not  to  Scale) 

«"« "■-»  Plan 

Fig.  1.  Pocket  Level  and  Sighting  Box 

(J.    G.    Home,    St.    Augustine,    Pla. ;    Inventor.) 

so   that   the   device   may   be   used   either   to   give  a   level   or   to 
give   a   desired    grade. 

In  sighting,  the  observer,  looking  down  on  the  top,  brings 
the  two  (red  and  white)  lines  in  one,  and  then  a  distant  tar- 
get is  brought  into  the  same  line.  An  intermediate  target  is 
set  at  different  points  and  adjusted  to  bring  it  in  line  with 
the  sighting  box  and  the  distant  target.  In  surfacing  track 
the  box  is  placed  on  the 
rail,  giving  a  sighting  line 
1  in.  above  the  rail,  and  two 
small  angle-shaped  targets 
are  used,  1  in.  in  height. 
One  is  painted  white  and  the 
other  is  black.  The  white 
target  is  set  at  any  desired 
distance  (not  over  300  ft.) 
and  the  black  target  set  at 
different  intermediate  points.  The  rail  is  adjusted  so  as  to 
bring  its  top  into  the  sighting  line  between  the  box  and  the 
distant   target. 

This  device  is  the  invention  of  J.  G.  Home,  supervisor  of 
water-supply,  Florida  East  Coast  Ry.,  St.  Augustine,  Pla.  It 
has  been  used  on  track  and  sewer  work,  and  also  In  trestle 
construction  to  give  the  line  for  cutting  off  the  piles  to  re- 
ceive the  caps. 

A  New  Anchor-Holt  Fastening  of  the  toggle  type  is  shown 
in  the  accompanying  cut.  The  toggle  arms  fold  down  to  al- 
low the  bolt  to  be  inserted  in  the  hole,  as  shown  at  the  top, 
and  when  the  head  has  cleared  the  hole  a  spring  throws  the 
arms  out,  us  shown  at  tin-  bottom  of  the  cut,  the  spread  be- 
ing about  2  in.  The  arms  are  pivoted  to  trunnions  on  the 
nut  and  when  open  they  engage  the  thread  or  the  bolt  head, 
thus  giving  a   grip  In  addition  to  thai  of  the  nut. 

With  the  toggle  arms  folded  the  bolt  will  pass  through  a 
A-in.  hole,  and  as  the  length  of  head  is  then  about  1  in.  the 
bolt  will  work  in  hollow  tilo  with  a  hollow  of  only  1%  In. 
The  device  can  be  used  as  a  screw,  or  as  a  bolt  with  a  nut. 
In  the  former  case,  as  shown  In  the  lower  view,  the  open 
toggle    engages    the    thread    and    serves    as   an    auxiliary    nut. 


Fig.  2.  Sighting  Box  and 
Targets 


In  the  latter  case,  as  shown  in  the  upper  view,  the  head  of 
the  bolt  engages  the  ends  of  the  open  toggle.  This  device 
is  being  introduced  by  the  Paine  Co.,  1316  Corn  Exchange 
Bank  Building,   Chicago. 
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Anchor  Bolt  with  Toggle-Joint 
Anchor 

A  Seeurely  Anchored  Concrete-Curb  Guard  has  recently 
been  produced.  The  efficacy  of  a  curb  guard  is  largely 
measured  by  its  immovability  upon  the  concrete.  If  it  is  not 
securely  anchored,  the  blows  of  the  wagon  wheels,  etc.,  will 
cause   the   concrete   to   crumble   or   crack. 

The  purpose  of  the  clip  anchor,  shown  in  position  in  the 
accompanying  cut,  is  to  position  and  support  the  guard  in 
the  forms  while  the  concrete  is  being  placed,  and  to  hold  the 
guard  rigid  after  the  curb  is  laid.  The  whole  is  called  the 
"Clip-Bar"  Galvanized  Curb-Guard,  and  is  manufactured  by 
the   Clip-Bar  Manufacturing  Co.,   of  Philadelphia,   Penn. 


The   Clip-Bar    Galvanized   Curb    Gtjabd   with    Clip 
Anchor 

The  Calumet  Drainage  Channel  of  the  Sanitary  District  of 
Chicago  (which  will  extend  from  the  Calumet  River  to  the 
main  drainage  channel)  has  developed  some  trouble  in  the 
excavation  on  section  No.  4.  According  to  a  statement  by  the 
chief  engineer  of  the  Sanitary  District,  the  material  on  this 
section  proved  to  be  a  poor  quality  of  peat  which,  when  the 
canal  was  being  excavated,  would  continue  to  break  and 
cave.  The  spoil  area  next  to  the  canal  would  not  hold  the 
weight  of  the  superimposed  material  coming  from  the  excava- 
tion, and  additional  spoil  area  had  to  be  bought  and  the 
method   of  disposal   of   the   excavated    material    changed. 

The  material  between  'his  "  >v  spoil  area  and  the  channel 
was  hard  and  not  of  a  peaty  nature,  and  it  was  hoped  that 
the  material  back  of  this  would  prove  strong  enough  to  sus- 
tain the  weight  of  the  spoil.  But  parts  of  it  are  similar  to 
the  softer  material,  and  the  result  has  been  expensive  for  the 
contractor  in  the  removing  and  disposing  of  the  spoil,  a 
trestle  was  first  built,  but  the  swelling  of  the  ground  so  dis- 
torted the  trestle  that  it  had  to  be  abandoned.  The  con- 
tractor then  changed  from  dump  cars  to  derrick  cars  and 
has   unloaded   his   cars   by   means  of  a  derrick, 

directing  Lrcn  Trusses  by  Tripping  Up — The  operations 
In  constructing  the  new  drill  hall  of  the  University  of  Illi- 
nois were  described  In  a  general  way  In  our  issue  of  De- 
cember 11th,  1013.  Some  of  the  erection  features  of  the  up- 
ending method  used  In  Betting  the  large  arch  trusses  are 
Illustrated     further    by     the     two    views     herewith.       The     half 

arches     were    erected     Hat     on     the     cround,    and     were    then     lifted 

Into   a    vertical    plane    with    end    and    center    hinges,    however, 
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Fig.  1.  Raising  a  Half-Arch  to  Vertical  Position    Fig.  2.  The  First  Pair  of  Arches  Set  and  Guyed, 

(Braced    pair   of   arches   at    right.)  READY    TO    PUT    IN    BRACING 

still  on  the  ground.  Fig.  1  shows  this  operation,  and  the 
half  arch  happens  to  be  foreshortened  in  such  a  way  as  to 
show  clearly  if  it  is  warped  or  bent.  It  will  be  seen  that  the 
structure  shows  no  deflection  or  warping.  Fig.  2  shows  an 
earlier  view,  erecting  the  first  pair  of  arches  (in  Fig.  1  the 
completed  tower  or  first  pair  of  arches  is  seen  to  the  right). 
The  two  arches  of  the  tower  in  Fig.  2  are  separately  guyed 
until  the  bracing  and  purlins  can  be  put  in.  The  bracing  on 
the  far  side  between  the  vertical  ends  of  the  arches  has  just 
been  set.  This  view  gives  a  very  good  idea  of  the  length  and 
slenderness  of  these  trusses  as  erection  parts.  At  the  same 
time,  it  shows  each  of  the  two  trusses  to  be  perfectly  in  plane. 
Referring  again  to  Fig.  1,  the  completed  tower  at  the 
right  is  shown  in  self-supporting  condition,  nominally  fully 
braced.  The  end  bracing  and  some  of  the  top-chord  erection 
rods  are  in,  but  on  much  of  the  length  of  the  arch  only  the 
stiflness  of  the  purlin  connections  holds  the  arches  in  place. 
Apparently  this  condition  did  not  lead  to  any  trouble. 

An  ln-i  riirti.ni  fur  Reducing  and  Plotting  Stadia  Notes— 
The  accompanying  illustration  shows  an  instrument  invented 
and  patented  by  C.  K.  Averill,  407  Philipsburgh  BIdg., 
Yonkers,  N.  Y.,  designed  to  save  labor  in  plotting  notes  of  a 
Stadia  survey.  The  instrument  consists  of  a  10-in.  protractor, 
a  10-in.  straight-edge,  graduated  to  0.1  in.,  a  plotting  scale 
and   tli'-  elements  of  a  stadia  diagram. 

The  stadiagraph  Is  based  on  the  well  known 

formulas:    d     =      Kr    cos*    v.    where    d    the    dis- 

K   the   stadia   interval    (assumed   to  be 

'     the    rod    reading    and    v    the-    vertical 

angle;  and  h  '.i    Kr  sin   2v,   where  h  is  the 

difference  in  elevation.    The  Instrumental  con- 

r         c),   must    I"    added  for  large-scale 

maps. 

Tb"  pivoted  scale  FF  is  the  scale  of  the 
map  and  can  be  changed.  This  scale  is  used 
to  det<  orlzontal  distance  from  the 

transit  station  to  thi    Btadla    point  by  setting 
lt»  graduated   edge   on    the   recorded 
angle  reading  on  the,  arc  scale    \.  and  moving 
it..-  sliding  scale  mi  until  its  graduated  ed(  ■ 
intersi  ct  e  of   the   pivott  d 

:.t    thi  ling.     The   Intersec- 

tion of  1 1 1 1  i  tid  itf     tralght   edg<    I     I 

oj      h      pivoted 
thi      q 

'     :i     few    mln- 
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i    double 
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'     I 
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distances  equal  to  the  case  where  the  distance  is  first  com- 
puted by  slide-rule  and  transferred  to  the  map  by  plotting, 
and  while  this  would  answer  for  ordinary  stadia  side  shots, 
it  would  not  seem  to  eliminate  the  necessity  of  computing  the 
traverse  lines  for  closure.  The  accuracy  of  elevation  is 
claimed  to  be  J  ft.  The  stadiagraph  will  plot  all  vertical 
angles  up  to  30°  and  all  elevations  up  to  130  ft.  The  plotting 
length    for    horizontal    distances    is    10    in. 

Extracting  Fifth  Root  by  Slide  Rule — The  method  of  ex- 
tracting fifth  root  by  slide  rule  given  in  our  issue  of  Dec. 
25,  1913,  brings  out  another  method  from  Prof.  J.  Maughs 
Brown,  University   of  South   Dakota,   Vermillion.      He   says. 

The  method  outlined  in  the  "News"  is  a  good  one  and 
applicable  to  any  slide  rule,  but  the  correct  result  is  ob- 
tained only  after  a  series  of  approximations  and  would  be 
worth  while  only  on  the  Mannheim  type  of  rule  where  the 
log-scale  is  inconvenient  to    use. 

For  approximate  values  of  the  fifth  root  I  have  used  the 
following,  which  is  accurate  enough  for  some  computations: 
Take  the  fourth  root  and  the  sixth  root  of  the  number  whose 
fifth  root  is  to  be  found,  and  to  the  sixth  root  add  34</r  of 
the  difference  between  the  two.  The  fifth  root  is  found  at  the 
first  trial.  The  method  is  applicable  only  to  slide  rules  hav- 
ing both  square-root  and  cube-root  scales,  on  which  the 
fourth  and  sixth  roots  are  very  quickly  obtained. 
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Tlh©  Fa&i]has>e  ©f  thus  Sttoirayv 


The  attention  of  the  public  and  of  the  engineering  pro- 
fession is  directed  anew  to  the  subject  of  safe  dam  de- 
sign by  the  news,  widely  published  in  the  daily  journals 
last  week,  of  the  failure  of  the  recently  completed  Stony 
River  Dam  in  West  Virginia. 

The  failure  of  this  dam  occurred  only  a  few  hours  after 
last  week's  issue  of  Engineering  News  went  to  press. 
We  are  very  glad  to  be  able  to  present  to  our  readers  in 
this  issue  a  complete  detailed  account  of  the  construction 
of  the  dam,  with  full  illustrations,  written  especially  for 
us  by  the  engineer  in  charge  of  the  work.  This  article, 
supplemented  by  reports  from  a  member  of  the  editorial 
staff  of  Engineering  News  who  reached  the  dam  site 
as  soon  after  the  disaster  as  the  transportation  facilities 
would  permit,  will  be  studied  with  interest,  we  are  sure, 
by  engineers  everywhere  who  are  interested  in  the  prob- 
lems of  safe  dam  construction. 

From  the  reports  given  by  our  representative,  it  will  be 
seen  that  the  newspaper  accounts  of  last  week  greatly 
exaggerated  the  damage  done  by  the  failure.  No  lives 
were  lost,  nor  even  put  in  danger.  The  amount  of  prop- 
erty damage  is  little,  other  than  that  required  to 
replace  half  a  dozen  bays  of  the  dam  which  failed. 
The  harm  done  by  the  published  sensational  accounts 
of  the  disaster,  however,  is  not  so  easy  to  measure. 
A  thousand  persons  will  read  and  remember  the  first  ex- 
aggerated story  of  destruction,  where  one  will  read  and 
remember  the  later  accounts  which  showed  the  compara- 
tively small  importance  of  the  disaster.  The  harm  done 
to  public  confidence  in  the  safety  of  dams  is  serious. 

The  account  of  the  failure  given  elsewhere  in  this  issue 
makes  it  clear  that  the  trouble  lay  in  the  foundation.  This 
has  been  the  case,  indeed,  with  most  of  the  notable  dam 
failures  that  have  occurred  in  recent  years.  That  this  was 
the  weakest  point  of  the  structure  might,  indeed,  be  sur- 
mised from  reading  the  account  in  this  issue  of  the  con- 
struction and  the  difficulties  met  with,  although  the  ar- 
ticle describing  the  work  was  written  while  the  dam  was 
intact.  The  failure,  however,  cannot  be  laid  to  the 
treacherous  character  of  the  cutoff  excavation  where  the 
cutoff  reached  rock,  but  to  the  fact  that  a  length  of  200 
ft.  of  the  dam  was  practically  without  a  cutoff  wall. 

The  last  great  dam  break,  that  at  Austin,  Peon.,  two 
years  ago,  was  also  a  foundation  failure,  in  clay  and  shale 
soil.  Comparisons  between  Austin  and  Stony  River  will 
therefore  be  made.  However,  essential  distinctions  be- 
tween the  two  cases  must  be  recognized  carefully,  and 
among  these  the  following : 

At  Austin,  the  owners  did  everything  to  economize  in 
the  cost  of  the  dam,  even  to  the  extent  of  nullifying  the 
engineer's  authority;  the  blame  for  the  failure  is  essen- 
tially theirs.  On  the  other  hand,  the  Lukes  in  building 
(he  Stony  River  Mam  aimed  at  li  is' -lass  eons)  met  ion, 
with  no  desire  to  save  at  the  expense  of  quality;  if  the 
engineer's  judgment  erred,  the  fault,  is  his. 


Tlhi®  C©tnmp©iniSSi(bi©!ra  ©if  EDs&= 
gpffiv.eeirs 

Elsewhere  in  this  issue  we  present  the  report  of  the 
Special  Committee  of  the  American  Society  of  Civil  En- 
gineers appointed  a  year  ago  to  investigate  the  condi- 
tions of  employment  and  compensation  of  civil  engi- 
neers throughout  the  country.  The  statistics  collected 
by  this  committee  deserve,  and  will  without  doubt  re- 
ceive, very  careful  study  by  the  profession  as  a  whole, 
including  especially  the  younger  members  of  the  profes- 
sion and  the  students  and  others  who  aspire  to  become 
engineers  and  who  have  a  legitimate  desire  to  know  what 
they  may  reasonably  look  forward  to  in  the  way  of  an  in- 
come if  they  attain  success  in  their  profession. 

If  the  figures  collected  by  the  committee  and  the  aver 
age  earnings  which  they  report  could  be  taken  as  reprC' 
senting  the  average  earnings  of  civil  engineers,  then  the 
civil  engineering  profession  might  well  be  congratulated 
on  its  showing  of  financial  prosperity.  Of  course,  it 
could  not  be  claimed  that  the  average  compensation 
shown  by  these  statistics  is  excessive;  nobody  claims  or 
supposes  that  civil  engineers  as  a  class  are  getting  ri<  h 
out  of  their  professional  work.  But  if  the  average  civil 
engineer  at  the  end  of  five  years'  experience  is  earning 
$2000  a  year,  increasing  at  the  end  of  11  years  to  $3000 
a  year,  and  to  $1000  at  the  end  of  15  years  and  $5000 
at  the  end  of  21  years — if  the  average  civil  engineer  gains 
this  much  return  from  his  professional  work,  then  he  has 
small  cause  to  complain.  There  can  be  little  doubt  that 
he  is  doing  better  than  the  average  physician  or  lawyer, 
to  say  nothing  of  clergymen  and  teachers. 

But  are  these  average  earnings  thus  compiled  really 
the  average  earnings  of  the  civil  engineering  profession!-' 
We  do  not  believe  that  these  earnings  by  any  means  rep- 
resent the  average  compensation  of  engineers,  Rather, 
they  show  the  average  earnings  of  those  who  achieve  ex- 
ceptional success  in  the  profession;  and  that  changes 
their  whole  significance. 

In  the  first  place  the  membership  of  the  American 
Society  of  Civil  Engineers  represents  the  men  who  have 
succeeded  in  the  profession.  The  initiation  fees,  annual 
dues  and  other  expenses  connected  with  membership  in 
the  Society  automatically  tend  to  limit  membership  at 
the  outset  to  those  members  of  the  profession  who  can 
afford  to  spare  from  their  income  (he  amount  involved. 
In  the  second  place,  the  professional  requirements  for 
membership  distinctly  limit  the  privilege  to  those  who 
are  or  have  been  "in  responsible  charge  of  work."  as  the 
Society's  constitution  puts  it.  This  requirement  is  gen- 
erally so  construed  by  the  Board  which  passes  uoon  ap- 
plicants that  in  order  to  attain  full  membership  in  the 
Society  a  man  must  hold  or  have  held  a  position  in  engi- 
neering work  of  considerable  responsibility. 

Tt  would  he  interesting  to  inquire  what  percentage  of 
the  civil  engineers  ,,t  the  United  States  hold  membership 

of  one  grade  or    th<  r  in  the  American  Society  id'  Civil 

Engineers.     Of  course,  an  answer  to  this  question  brings 
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up  the  disputed  point  as  to  what  a  civil  engineer  is. 
Anyone  with  wide  acquaintance  among  those  engaged  in 
civil  engineering  work,  however,  is  well  aware  that  only  a 
small  percentage  of  them  hold  membership  in  the  na- 
tional Society.  There  is  at  the  present  time,  and  has 
been  for  some  years  past,  an  annual  output  of  graduates 
from  the  schools  of  civil  engineering  in  the  United  States 
amounting  probably  to  4000  to  6000  per  annum.  Besides 
this  annual  increment,  there  must  be  included  the  large 
number  of  students  who  take  a  partial  covirse  in  the  en- 
gineering schools  and  leave  without  graduation  to  take 
up  engineering  work.  There  is  also  the  considerable  num- 
ber of  men  who  work  into  engineering  without  the  advan- 
tage of  an  engineering  school  course,  adding  to  their 
practical  experience  on  actual  work  such  knowledge  as 
they  can  gain  from  the  correspondence  schools'  aid  in 
home  study. 

What  the  total  number  of  civil  engineers  in  the  United 
States  may  be  at  the  present  time,  can  only  be  guessed, 
especially  since,  as  noted  above,  there  is  no  possibility 
of  drawing  a  hard  and  fast  line  as  to  who  is  and  who 
is  not  a  civil  engineer.  It  is  probable,  however,  that 
those  engaged  in  civil  engineering  work  of  one  sort  or 
another,  not  including,  of  course,  those  engaged  merely 
as  laborers  or  skilled  workmen,  number  not  less  than 
100,000  at  the  present  time. 

If  we  may  assume  tluse  figures  to  be  approximately 
correct,  then  not  one  in  a  dozen  of  the  civil  engineers  in 
the  United  States  are  connected  with  the  American  So- 
ciety of  Civil  Engineers.  A  large  proportion  of  those 
who  are  members  of  the  Society  have  achieved  some  dis- 
tinction in  the  profession  and  many  hold  positions  in- 
volving large  responsibility  and  high  compensation.  A 
very  considerable  proportion  of  the  members  of  the  So- 
ciety, also,  are  carrying  on  engineering  not  as  a  pro- 
fession, so  that  their  earnings  are  measured  by  fees  or 
;  ilaries,  but  as  a  business.  Their  work  is  just  as  truly 
civil  engineering  as  that  of  the  man  who  is  in  private 
practice  as  a  consultant,  or  who  holds  a  position  as  chief 
engineer  on  a  salary,  but  the  financial  returns,  provided 
a  large  success  is  attained,  maj  be  Ear  greater. 

In  this  connection   it   must  be   remembered  that  the 

igea  on  which  the  figures  reported  by  the  American 

Society  committee  are  based  were  made  up  from  returns 

ed    lion,  only  a   little  over  half  of  the   Society's 

iers.    Can  these  figures  he  taken,  therefore,  as  typi- 

the  earning!  of  the  Society  members  taken  as  a 

i  ?     We  <ln  iii.i  believe  this  is  the  ease.     One  a Is 

only  tl                   I  "ov.  ledge  of  human  nature  to  realize 
the  members  who  fail  to  make  returns  to  such  an  ba- 
il out  by  the  eoi ittee  will  be  in  gen- 

eral   those  whose  earnings  are  of  such    dest    propor- 

1   they  are  unwilling  to  make  them  known  to 

anyoni  llj    to  their  fellow  members  in  the  pro- 

1  1  iilv  to  Hi,'  men  of  consider- 

';ii>  and  experience.    The  young  man  only  ;i  few 

nui  of  coll*  '■      hesitant y  in  frankly  .staling 

the  amount  ary. 

On  the  0]  human  oat  on'  being  what  it  is, 

the  man  who  ha  inguished    uc©      in  his 

ion    Inane i ally  otherwi  >\  in  nine  1  is  es 

out  or  ten,  has  no  obj  tever  t<    letting  the  Pact 

1 1  to  nil  oni   an   income-tas  schedule 

abon  ea  ion  why  he 

■■■    1  11  ommittee  of 

tj  to  Rrhii  b  hi      longs. 


Still  further,  in  analyzing  the  reported  average  annual    j 
earnings  as  summarized  by  the  committee,  there  must   I 
be  taken  into  consideration  the  influence  upon  these  aver-  I 
ages  of  the  very  large  earnings  of  certain  men  in  the 
profession  whom  we  may  assume  to  be  included  in  this 
list  which  the  committee  has  averaged.    How  large  these 
earnings  are  is  indicated  to  some  extent  by  the  line  on 
the  committee's  diagram  showing  the  maximum  rate  of  I 
compensation  attained  by  those  who  reported,   running    : 
up  in  some  isolated  cases  above  $150,000  per  annum.     It 
may  be  said  that  such  enormous  earnings  are  too  few  to   ] 
affect  the  average  much ;  but  on  the  other  hand,  there  is  a  I 
very  considerable  sprinkling  of  members  in  the  American    ' 
Society  of  Civil  Engineers  whose  income  from  engineer-   | 
jng  work  averages  between  $20,000  and  $60,000  per  an-  I 
num.     If  the  earnings  of  this  class  were  deducted  from 
the  totals  on  which  the  American   Society  committee's 
averages   are   based,   it   is   probable   that    these   averages 
would  be  materially  reduced  from  their  present  figures. 

We  present  the  above  analysis  of  the  committee's  sta-  1 
tistics,  not  by  any  means  to  criticize  the  committee's  work. 
It  has  rendered  a  valuable  and  important  service  in  ob- 
taining this  information  and  spreading  it  before  the  pro- 
fession. Our  purpose  has  been  so  to  analyze  these  sta- 
tistics as  to  determine  what  is  their  real  significance. 

There  seems  no  room  for  doubt  from  the  above  analysis 
that  the  figures  of  annual  average  earnings  of  the  civil 
engineering  profession  given  in  the  committee's  report 
are  much  in  excess  of  the  actual  average  earnings  of  the 
average  civil  engineer.  Indeed  it  requires  very  little 
knowledge  of  the  usual  scale  of  engineering  salaries  to 
appreciate  that  this  must  be  the  case. 

As  to  what,  if  anything,  can  be  done  by  the  profession 
to  better  the  conditions  of  employment  and  the  compen- 
sation of  civil  engineers  throughout  the  country,  that  is 
another  story;  and  it  is  within  the  possibilities  that  the 
American  Society  committee  may  report  further  conclu- 
sions upon  this  point. 

Possibly  it  may  be  said  that  the  committee's  statistics 
show  such  a  satisfactory  scale  of  prosperity  prevailing 
among  the  members  of  the  Society  that  there  is  no  need 
for  the  Society  or  its  committee  to  give  further  consider- 
ation to  the  matter.  This  seems  to  us.  however,  a  limited 
view  of  the  luties  and  responsibilities  of  the  American 
Society  of  Civil  Engineers.  As  the  leading  national  or- 
ganization of  the  country  devoted  to  the  interests  of  the 
ci\il  engineering  profession,  its  duty  is  not  merely  to- 
ward its  own  membership  but  toward  all  those  engaged  in 
civil  engineering  work.  If  there  are  conditions  which 
can  be  changed  by  the  profession  itself  which  will  better 
the  conditions  of  employment  and  increase  the  com- 
pensation of  the  rank  and  file  of  the  engineering  pro- 
fession, then  (he  Society  has  a  responsibility  to  see  that 
these  conditions  are  determined  and  carried  out. 

Meanwhile,  we  hope  the  analysis  we  have  presented 
above  may  at  least  serve  to  prevent  the  misuse  of  the  fig- 
urs  which  the  American  Society  committee  has  made 
public.  II  is  farthest  from  our  desire  in  any  way  to  dis- 
COUrage  the  youth   who  desires  to  hi   himself  for  the  civil 

engineering  profession  with  a  clear  understanding  of 
what  lies  before  him;  but  we  believe  it  to  be  the  duty  of 

engineers    and    particularly    of    engineering    educators   to 

discourage  boys  from  taking  up  engineering  who  are  led 

to  do  so  merely  by  the  stories  Ihey  have  read  concerning 
the  greal  earnings  of  distinguished  engineers,  who  have 
no  understanding  whatever  of   the   difficulties  and   dis- 


January  22,  1914 


KNMilNEEBIXU     NEWS 


201 


imragements  which  lie  before  them,  and  who  are,  in  a 
arge  proportion  of  eases,  so  little  fitted  to  win  success 
n  engineering  work  that  they  are  doomed  beforehand 
:o  failure  and  disappointment.  The  overcrowding  of 
he  profession  in  its  lower  ranks  by  men  of  this  class  is 
me  of  the  handicaps  under  which  the  profession  labors. 


GoE&soMdlgi&aoia  off  ttlhe    Inlsitp° 
s&Iftuatt©   ©if  Teclkini©!©^^ 

The  announcement  made  in  our  last  week's  issue  that 
a  plan  of  cooperation  had  been  agreed  upon  between  Har- 
vard University  and  the  Massachusetts  Institute  of  Tech- 
nology is  the  most  important  news  with  reference  to  en- 
gineering education  that  has  appeared  in  a  long  time. 

For  a  dozen  years  at  least  it  has  been  evident  that  as  a 
practical  business  proposition  it  was  unwise  to  continue 
to  carry  ou  independently  these  two  great  institutions, 
located  side  by  side,  drawing  their  students  from  practi- 
cally the  same  territory,  and  '  Dnducted  upon  very  similar 
lines. 

It  is  true  that  Harvard  has  in  recent  years  attempted 
to  differentiate  itself  from  its  rival  as  well  as  from  other 
engineering  schools  devoted  chiefly  to  undergraduate 
work,  by  laying  the  emphasis  entirely  on  graduate  in- 
struction. The  attempt  has  not  been  notably  successful, 
however,  from  an  educational  point  of  view.  The  num- 
ber of  students  in  the  Harvard  graduate  school  of  engi- 
neering has  been  absurdly  small  in  proportion  to  the 
great  expense  involved  in  carrying  it  on. 

As  many  of  our  readers  will  recall,  a  previous  attempt 
to  consolidate  the  two  instutions,  made  in  1905,  resulted 
in  failure  because  of  the  opposition  of  a  large  part  of 
the  Institute's  Alumni  who  feared  that  the  Institute  was 
in  some  way  to  lose  its  identity. 

But  in  the  agreement  framed  in  1905  as  well  as  in  the 
new  agreement  just  completed,  the  plan  is  to  have  the 
Harvard  Schools  absorbed  by  the  Institute.  It  is  the  lat- 
ter which  is  to  retain  its  identity  unchanged  and  its  en- 
tire organization.  It  is  the  old  Lawrence  Scientific 
School  and  newer  graduate  engineering  schools  of  Har- 
vard, which  are  to  be  definitely  abandoned.  This  much 
deserves  to  be  said  here  in  justice  to  the  far-seeing  lead- 
ers in  education  who  worked  out  the  plan  of  union  which 
failed  eight  years  ago. 

Of  course,  in  planning  the  merger  it  has  been  neces- 
sary to  lay  emphasis  on  the  permanent,  continuing  exis- 
tence of  the  two  institutions  and  to  call  it  a  plan  for  co- 
operation instead  of  consolidation.  This  was  wise  not 
only  to  steer  clear  of  popular  opposition,  but  to  comply 
With  the  legal  requirements  under  which  various  funds 
are  held  by  the  two  institutions. 

Reading  between  the  lines  of  the  agreement,  however, 
it  is  clear  that  the  ultimate  result  aimed  at  is  the  estab- 
lishment of  the  Institute  of  Technology  on  a  permanent 
basis  as  an  independent  educational  institution,  but  with 
the  authorities  of  Harvard  University  directly  interested 
in  its  maintenance  and  development,  and  contributing 
very  heavily  to  its  financial  support. 

It  is  in  (lie  highesl  degree  creditable  to  President 
Lowell,  n!'  Earvard,  and  his  associates  that  they  have 
taken  this  broadminded  view  of  their  duty  and  opportun- 


ity with  reference  to  engineering  education  instead  of 
continuing  longer  the  effort,  never  very  successful,  to  car- 
ry on  an  engineering  school  as  a  part  of  Harvard  Uni- 
versity. 

Emphasis  may  well  be  laid  too  on  the  great  acquisition 
which  the  Institute  of  Technology  makes  by  this  con- 
solidation. We  may  well  place  among  the  first  of  these 
acquisitions  the  present  teaching  staff  in  the  Harvard 
graduate  engineering  school,  a  set  of  men  on  which  any 
engineering  school  in  the  country  would  place  a  high 
valuation.  From  the  financial  side,  the  Institute  is  to 
receive  the  net  income  of  all  funds  belonging  to  Har- 
vard University  and  heretofore  credited  to  the  Lawrence 
Scientific  School  and  in  addition  not  less  than  three- 
fifths  of  the  income  from  the  Gordon  McKay  endowment. 
This  was  a  bequest  made  to  Harvard  University  by  the 
wealthy  inventor  of  shoe  machinery,  and  under  the  terms 
of  the  bequest  the  major  part  of  the  endowment  is  to  go 
on  accumulating  interest  until  a  very  large  capital  sum 
is  reached.  The  present  income  of  the  fund  is,  we  believe, 
something  like  $60,000  to  $70,000  a  year. 

A  valuable  provision  of  the  bequest  is  that  it  is  to  be 
assigned  to  current  expenses  instead  of  to  the  erection  of 
buildings,  exactly  the  contrary  from  the  restrictions  im- 
posed by  most  would-be  benefactors  of  educational  in- 
stitutions. 

The  Institute  of  Technology,  like  most  other  educa- 
tional institutions,  greatly  needs  a  larger  income  so  that 
more  adequate  salaries  may  be  paid  to  its  teaching  staff. 
The-  large  addition  to  its  income  which  this  arrangement 
with  Harvard  will  provide  will  go  a  long  way  toward 
enabling  the  Institute  to  bring  and  keep  together  a  teach- 
ing staff  of  the  right  quality  to  properly  use  the  magnifi- 
cent buildings  which  are  to  be  erected  for  its  occupancy. 

A  Fr©p©ir  Fflsiia  foip  FrosinioftlES^ 

Every  one  has  heard  the  chronic  complaint  by  engi- 
ners  that  their  work  is  not  properly  appreciated  an:1 
understood  by  the  general  public.  Particularly  is  this 
lack  of  appreciation  felt  when  it  is  measured  in  terms 
of  dollars  and  cents.  But  lack  of  appreciation  in  other 
respects  is  also  felt.  An  engineer  of  ability,  experience 
and  success  in  his  profession  has  a  natural  ambition  to  be 
considered  as  large  a  factor  in  the  life  of  his  city  as  is  the 
lawyer,  or  the  merchant,  or  the  banker,  or  the  physician. 

In  discussing  this  and  kindred  questions  in  these  col- 
umns, we  have  often  maintained  that  if  and  where  the 
engineering  profession  is  not  satisfied  with  its  position 
and  wishes  to  better  its  standing  with  the  public,  it 
should  rely  upon  its  own  exertions,  put  forth  with  the 
same  intelligence  and  good  judgment  that  are  devoted 
to  the  accomplishment  of  technical   tasks. 

It  is  idle  to  dream  that  through  some  fortuitous  com- 
bination of  circumstances  the  public  will  suddenly  awake 
to  find  what  important  service  the  engineering  profes- 
sion is  rendering.  The  public  will  only  become  thus  edu- 
cated when  proper  means  are  taken  to  bring  about  such 
education. 

There  is  an  important  lesson  for  the  engineering  pro- 
fession, we  believe-,  in  a  paper  printed  elsewhere  in  this 
issue  by  ('.  E.  Drayer,  describing  the  publicity  work 
which  has  been  carried  on  for  more  than  a  year  now  by 
the  Cleveland    Engineering  Society  under  Mr.  Draycr's 
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direction.  It  was  found  that  the  newspapers  of  Cleve- 
land were  just  as  ready  to  give  space  for  descriptions  of 
the  important  work  which  Cleveland's  engineers  are 
doing  as  to  sensational  achievements  in  the  sporting  field 
or  to  crimes  in  the  underworld,  provided  only  that  the 
story  of  what  engineers  are  doing  was  told  in  a  way  which 
would  interest  the  reader. 

It  is  true  that  engineers  are  comparatively  rare  who 
have  the  faculty  of  writing  what  newspaper  men  call  "a 
story"  on  a  piece  of  engineering  work  and  holding  the 
interest  of  the  non-technical  reader.  It  is,  nevertheless, 
possible  to  find  such  men,  and  the  Cleveland  Engineering 
Society  was  fortunate  in  placing  such  a  man  in  the 
Chairmanship  of  its  Publicity  Committee. 

There  will  be  those,  doubtless,  who  will  say  that  such 
publicity  work  is  undignified  and  even  unprofessional. 
Such  a  viewpoint  betrays  dense  ignorance  of  actual  con- 
ditions at  the  present  day.  It  is  of  the  greatest  impor- 
tance, both  for  the  welfare  of  the  public  and  the  engi- 
neering profession,  that  the  public  should  have  a  more 
intelligent  understanding  and  appreciation  of  the  work 
of  the  engineer.  Every  engineer  of  long  experience  can 
re<  ill  many  cases  where  the  greatest  difficulty  he  has 
hai  to  contend  with  lias  been  to  make  those  for  whom  he 
was  working — public  authorities,  boards  of  directors,  or 


private  clients — understand  and  appreciate  the  impor- 
tance of  the  particular  task  in  engineering  under  con- 
sideration and  the  need  for  its  study  on  broad  lines. 

By  way  of  concrete  illustration  there  may  be  instanced 
the  work  on  the  Panama  Canal.  No  engineering  work 
carried  out  for  a  generation  has  had  the  nation-wide  pub- 
licity that  has  been  given  to  this  work  by  the  newspapers. 
This  has  come  about,  of  course,  because  of  the  condi- 
tions under  which  the  work  has  been  done,  and  entirely 
without  effort  of  any  sort  on  the  part  of  the  engineers  in 
charge.  No  one  can  fail  to  realize  that  the  creditable 
manner  in  which  the  work  has  been  carried  out  and  the 
extent  to  which  this  has  been  spread  before  the  public 
by  every  newspaper  in  the  country  has  raised  the  engi- 
neering profession  enormously  in  the  public  esteem. 

Every  large  business  organization  nowadays  recognizes 
the  great  value  and  importance  of  publicity,  and  this 
not  merely  from  the  point  of  view  of  the  sales  depart- 
ment alone.  High  standing  and  reputation  in  the  com- 
munity are  just  as  important  a  factor  to  a  corporation 
or  a  firm  as  they  are  to  an  individual.  Exactly  the  same 
rule  applies  to  a  profession.  Any  method  by  which  it 
may  have  its  work,  its  achievements,  its  standards,  and 
its  aims  laid  before  the  public  which  it  seeks  to  serve,  is 
a  matter  deserving  serious  attention. 
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Sir- — the  writer  would  like  to  venture  an  opinion  as 
cause  of  the  failure  of  the  Stony  River  Dam  of  the 
v7es1  Virginia  Pulp  &  Paper  Co.,  Jan.  L5.  Tins  dam  was 
briefly  described  and  compared  with  three  other  pro- 
posed types  in  Engineering  News,  Sept.  5,  1912,  p.  I  1:6, 
ami  the  writer  discussed  this  design  with  his  students  in 
reinforced  concrete  at  that  time.  It  was  pointed  out  that 
in  several  articles  in  the  technical  press  the  question  of 
resultanl  thru  I  I  ad  been  carefully  considered  and  ii  had 
been  shown  that   this  thrust  could  ea.-ih    be   made  to  pass 

through  the  center  of  the  base,  by  using  a   l.V  slab  and 

equal  to      .  the  lieighl  of  the  dam,  and  would  slay 

D    the   middle   third   for  all    possible   Hood    heights,   in 

fact  would  only  reach  the  quarter  point   for  an  infinite 

depth    of    Hood.       NOW    this    IS    all    Very    interesting    and 

.   ain  i  overturning  that  is  mosi 
ctory,  but  whai  mi  thod  ie  used  to  prevent  the  dam 

from 

\     imple  i  alculation   show  -    thai    in    the  case  of  the 

Dam  a  coeffii  ieni  of  frici  ii £  aboui  0.52 

Thi    article   menti id 

ribi  -  the  soil  at  the  dam    ite  a    "a  yellow  clay 

i    c|    which    is   underlain    by     i 

stiff  bl  ■    I  a  black  material  oi  i  ur 

\i     Ik    bi  i.  this  material  could  ooi  be 
ii  hi   than  0.70  to  0.80 

'  mi  -.vet   m  ,  is  0.36.  1M t,  the 

id  flooring    indicating 
i  ted  watei                i     it   doubt  Ii 
i  under  thi  editions  it 


is  difficult  to  see  what  factor  of  safety  there  was  against 
sliding  except  the  shearing  value  of  the  concrete  of  the 
cutoff  wall  (which  in  this  design  is  unremforced)  and 
the  small  4-ft.  wash  wall  at  the  lower  edge  of  the  floor 
that  should  most  certainly  not  be  counted  on  as  offering 
any  resistance. 

Also,  as  the  height  of  water  back  of  the  dam  is  in- 
creased, the  pressure  causing  sliding  and  the  weight  of 
water  on  the  dam  increase  by  the  same  amount,  but,  as 
the  coefficient  of  friction  is  less  than  unity  the  result  of 
an  increase  in  depth  of  water  is  the  requirement  of  a 
constantly  increasing  coefficient  of  friction  to  hold  the 
dam  to  its  foundation.  This  feature  is  not  so  satisfactory 
and  is  not  mentioned  in  the  articles  analyzing  the  stabil- 
ity of  hollow  dams,  above  referred  to. 

The  writer  criticized  the  design  for  the  Stony  River 
Dam  for  this  lack  of  safety  against  sliding  and  for  the 
idea,  evidently  prevalent    in   the   minds  of  some  designers. 

thai  these  structures  can  be  sel  down  on  the  surf  ace  of  the 

ground  almost  anywhere  and  practically  no  foundation  is 
required.    The  firs!  of  these  is  a  well  recognized  point  of 

weakness  in  reinfoivoil-coiicrele  structures  of  the  rclain- 
ing-wall  type.  As  regards  the  foundations  the  type  of 
construction  used  for  the  Stony  River  Dam  is  justified 

only  when  the  river  hot  torn  is  ( for  example)  a  good  hard- 
pan,  soft   rock,  or  equivalent. 

The  cause  of  failure  of  this  dam  may  prove  to  have 
bi  en  primarily  the  sliding  of  the  dam  on  its  base.     At  any 

rate    this    feature  of   these   structures    demands   proper 

re ii  ii  ion  in  I  heir  design  and  const  rud  ion. 

•  I.    K.    PlNOH. 
i  lolumbia  I '  niveraitj .  New  York  *  'ily, 

.Ian.    17,    191  I. 
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Asa  IExqpHsvirsa&i©ini  ©f  ttlhe  Osrplhe^jEim 
Tlhea&ea*  Collapse 

I  Sir — Referring  to  the  failure  of  the  Orpheum  Theater, 
Described  in  the  issue  of  Jan.  1,  I  would  suggest  the  fol- 
lowing as  the  probable  cause  of  failure,  which  would 
'seem  to  fit  all  of  the  conditions  as  given  in  Engineer- 
wq  News  : 

The  initial  failure  was  the  breaking  in  two  by  tension 
(of  the  lower  chord  of  the  balcony  truss.  This  could  easily 
pave  been  caused  by  excessive  tension  on  one  edge  of  the 
bottom  splice-plate  due  to  the  lateral  deflection  of  the 
truss  which  would  necessarily  take  place  after  the  eanti- 
pevers  had  received  their  load  of  concrete.  As  these 
cantilevers  received  a  materially  greater  load  than  had 
been  calculated  for  them,  their  deflection  must  have  beeii 
considerable,  exerting  a  large  torsional  moment  in  the 
main  balcony  truss.  This  is  shown  by  Fig.  12  of  the 
article.  As  the  top  chord  was  presumably  rigidly  held  by 
the  balcony  floor,  this  torsion  would  be  resisted  mainly 
by  the  bottom  chord  in  lateral  btading,  causing  an  uneven 
distribution  of  stress. 

The  occurrence  of  the  break  at  the  splice  was  probably 
due  to  the  bottom  splice-plate  being  of  defective  ma- 
terial, as  indicated  by  the  tests.  It  is  reasonable  to  as- 
ume  that  a  crack  developed  on  the  edge  under  the  high- 
est stress,  and  gradually  worked  its  way  across  the  splice 
through  the  rivet  holes,  until  the  entire  section  became 
too  weak  for  the  strain  and  a  sudden  failure  occurred. 

This  failure  of  the  bottom  chord  of  the  balcony  truss, 
however,  did  not  cause  the  balcony  to  fall.  Assuming  that 
the  upper  connections  of  the  balcony  held,  and  that  the 
columns  had  considerable  resistance  to  moving  at  the  top, 
it  is  entirely  possible  that  the  balcony  would  be  self-sus- 
taining after  the  failure  of  the  truss  had  allowed  it  to  sag 
in  or  near  the  middle. 

Had  the  balcony  frame  not  been  anchored  to  the  roof 
columns  1  and  2,  it  is  probable  that  complete  failure  of 
the  balcony  would  not  have  occurred,  or  it  would  have 
been  considerably  retarded.  The  sagging  of  the  balcony 
following  the  failure  of  the  balcony  truss  pulled  the  roof 
columns  1  and  2  out  of  line  at  the  point  of  attachment, 
the  proscenium  struts  on  the  other  hand  restraining  the 
columns,  the  result  being  that  the  columns  were  doubled 
up  under  their  load.  This  would  account  for  the  bends 
occurring  at  the  points  at  which  the  columns  were  stayed, 
Which  seems  difficult  to  explain  in  any  other  way. 

The  final  failure  occurred  when  the  roof  fell  upon  the 
balcony.  As  this  load  must  have  struck  fairly  well  along 
the  entire  width  of  the  balcony,  this  did  not  affect  the  bal- 
cony truss  materially,  but  exerted  its  force  upon  the  bal- 
cony columns  (Cols.  3  and  1).  crippling  them  and  allow- 
ing the  entiie  balcony  to  drop.  The  reason  these  col- 
umns buckled  in  the  direction  they  did  is  that  they  could 
not  buckle  in  any  other  direction,  being  restrained  by  the 
attachment  of  the  truss  from  moving  to  the  north  or 
south,  and  the  force  of  the  blow,  striking  the  balcony 
From  the  front,  preventing  them  moving  toward  the 
front. 

The  above  progressive  method  of  failure  would  account 
In  tin   following  otherwise  unexplainable  fails: 

1.  The  main  balcony  truss  remained  reasonably 
straight.  This  could  not  have  been  the  case  had  the  bal- 
cony failed  completely  at  first. 

■.'.  The  balcony  columns  showed  complete  and  simul 
taneous  failure,  out  of  proportion  to  the  damage  sustained 


by  the  balcony  truss.  If  the  failure  had  been  primarily 
due  to  these  columns,  one  would  undoubtedly  have  failed 
and  the  other  pulled  over;  on  the  other  hand,  had  they 
followed  the  failure  of  the  truss,  they  would  either  have 
fallen  simply,  or  bent  in  the  direction  of  the  truss. 

3.  The  roof  columns  (Cols.  1  and  2)  failed  simul- 
taneously and  in  essentially  the  same  manner.  Had  the 
initial  failure  been  due  to  the  lightness  of  these  columns. 
one  would  have  failed  first,  and  the  roof  truss  in  falling 
would  have  pulled  the  other  over  or  torn  away. 

R.  E.  Kremers, 

Chief  Inspector  of  Construction,  Bureau  of  Buildings. 

Portland,  Ore.,  Jan.  S,  lit  11. 
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Sir — In  your  issue  of  Jan.  8,  I  noted  two  articles  which 
concern  engineering  art,  and  one  of  which  also  bears  on 
the  economical  preservation  of  property,  not  to  mention 
the  preservation  of  the  nervous  systems  of  humanity  at 
large.  These  two  articles  are  "The  Hell  Gate  Steel-Arch 
Bridge,"  and  a  letter  from  William  Hoeker  pointing  out 
the  great  opportunity  the  American  engineer  has  to  erect 
artistic  engineering  structures. 

While  admiring  the  design  of  ''the  longest  steel-arch 
bridge  in  the  world,"  I  should  be  glad  to  know  if  there 
is  a  real  and  vital  reason  for  adopting  a  steel  viaduct  ap- 
proach such  as  is  indicated  on  your  drawings. 

I  have  seen  the  piers  which  have  been  erected  for  the 
approach,  and  know  the  deteriorating  and  nerve-racking 
noise  which  is  likely  to  accrue  from  trains  passing  over 
such  a  structure.  I  also  realize  what  a  great  opportunity 
has  been  lost  in  the  shape  of  the  possible  erection  of  a 
structure  that  would  have  been  a  credit  to  the  landscape, 
which  is  here  really  quite  striking,  certainly  one  of  the 
beautiful  parts  of  i\e\v  York  City.  I  am.  therefore,  sur- 
prised that  the  art  censorship  of  the  Art  Commission  of 
New  York,  or  whatever  body  takes  care  of  such  matters, 
has  permitted  the  building  of  approaches  of  steel  gird- 
ers. I  cannot  see  what  was  to  prevent  the  building  of 
these  approaches  just  as  economically  with  concrete 
arches — in  fact  more  economically  because  of  the  oppor- 
tunity of  using  the  arches  for  house  accommodation, 
warehouses  and  shops,  or  at  any  rate  providing  a  space 
to  be  rented  for  some  purpose  or  other.  The  arches  could 
be  built  with  fine  architectural  effect,  and  in  such  a 
way  that  screen  walls  could  he  carried  up  on  both  sides 
to,  say,  15  ft.  above  base  of  rail,  with  the  result  that  noise 
of  traffic  would  be  almost  entirely  eliminated.  Such  a 
structure  would  be  almost  as  silent  and  picturesque  as 
one  of  the  beautiful  old  aqueducts  still  to  be  seen  in  ih 
older  countries.  It  is  nothing  new  to  have  shops  and 
stores  under  the  arch  masonry  approaches  of  railroads. 
Instead  of  such  a  structure's  depreciating  adjacent  prop- 
erty, it  would  have  the  reverse  effect. 

1  think  it  is  very  much  to  he  regretted  that  the  ap- 
proaches are  thus  designed.  As  a  matter  of  fart.  1  believe 
it  will  also  detract  from  the  beauty  of  the  central  span. 

Engineering  includes  more  than  the  consideration  of 
merely  the  direel  function  of  a  structure.  The  secondary 
and  auxiliary  functions  and  relations  should  also  he  re 
garded.  Possibly  this  in  itself  would  meet  the  demands 
of  art;  if  not.  esthetics  should  be  considered. 

As  Admirer  or  the  Central  Span. 

New  York  City.  dan.    111.    1914. 
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Coimsthmctiioini  Fes\tores  ofi 


Comcrete  Damni 


By  G.  H.  BaylesI 

The  failure  of  the  Stony  River  Dam,  a  hollow  concrete  structure  recently  completed  in  West  Virginia,  occurred  on 
Jan  15.  Exaggerated  accounts  of  property  damage  by  the  failure  and  resulting  flood  published  in  the  newspapers  have 
railed  general  attention  to  the  structure.  The  article  below,  written  by  the  constructing  engineer  of  trie  dam  describes 
the  difficulties  met  with  in  the  foundation  and  is  of  great  interest  since  the  dam's  failure  resulted  from  a  leak  be- 
neath  it. 


SYNOPSIS — In  Engineering   News,  Sept.  5,  1912,  p. 

lt]tQ>  an      ■  u  Edward    Wegrnan   described  four  al- 

ternati  ow    concrete    dam    on    Stony 

Grant  I  ounty    West   Virginia,  which   was  to  im- 

'  water  £o   I  i  the  West    Virginia  Pulp  & 


5,  1912.  The  changes  are  principally:  the  extension  of 
the  hollow  section  to  where  the  How  line  at  the  beginning 
of  the  overflow  (Elev.  136)  intersected  the  center  line; 
the  building  of  a  solid  concrete  wall  2  ft.  6  in.  thick  from 
those  points  to  a  point  at  each  end  about  6  ft.  beyond 


',.    manufacture  of  paper.   As  noted  there,  where  the  surface  of  the  ground   reaches  the  elevation 

that  made  by  the  Ambursen  Hy-  of  the  bulkhead  crest  (Kiev.  L39),  the  top  of  these  walls 

Construction  Co.,  of  Boston,  Muss.     The  article,  being  at  the  same  elevation   as  the  bulkhead  crest  and 
<s{>\ 


'W.l.  Verrt Pipes 


Sec+'ion   E.-F,  showing   Buttress    Reirrrorcernen+ 
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Fig.   i.    Details  oi   Ston?   Riveb   Dam   as  Boilt 


met  with   It 

■    plant 
I    many  of  which  are  applicable  to  oilier 

■  '.  ■  ■■ h  it  con 

ted   i  hem  elves :  they  m 

I uallj  buill  (  l  I-. 
I  Sept. 


ihe  hoii xtending  a1  leas!  'i  I'l.  below  the  surface  of 

the  ground  ;  the  deepening  of  the  t6e  wall  across  the  rivei 
from  3  Ft.  to  6  Et.j  a  change  in  the  plan  of  the  spillway 
hearth  and  the  construction  of  a   l\l-l'l.  wasteway. 

(  'o\  I  II  IC  l'oi;s 

The  contracl  was  lei  to  Fred  G.  Webber,  of  New  York 
City,  for  the  lump  sum  of  $143,000,  the  owner  arrang- 
ing with  the  \ i r 1 1 1 1 1 1 -en  Hydraulii  Construction  Co.,  own- 
i  i    of  the  patenl  rights  of  the  A.mbursen-type  dam,  Eor 

the  I  their  dei  ign  and  Cor  the  plans  for  the  dam. 

The  work  was  to  begin  iihoni  June  I.   L912,  and  to 
completed  by  dan.    I,   L913.     The  progress  of  the  con- 
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Fig.  2.    Downstream  View  of  Completed  Stoxy   Riveb  Dam 


tractor  not  being  satisfactory  to  the  owner's  engineers, 
the  owner  took  the  work  out  of  his  hands  Mar.  13,  1013, 
and  employed  the  Ambursen  Hydraulic  Construction 
Co.  tn  finish  the  dam. 

Construction   Railway 

The  site  selected  for  the  dam  is  in  a  comparatively 
shallow  valley  at  an  elevation  of  3300  ft.  above  sea  level. 
The  sides  of  the  valley  rise  gradually  to  the  tops  of  the 
surrounding  mountains,  which  reach  elevations  varying 
from  380o"to  4200  ft.  The  nearest  railroad  station  is 
Dobbin,  on  the  Western  Maryland  I!.!!.,  distant  19  miles 
from  the  dam  site.  There  is  a  standard-gage  log  road 
owned  and  operated  by  the  Parsons  Pulp  &  Lumber  Co. 
extending  from  their  mills  at  Dobbin  to  their  camps  in 
the  spruce  woods  on  the  mountain  and  passing  within 
two  miles  of  the  dam  site,  with  an  unused  branch  1  '. 
miles  long  extending  from  the  top  of  the  mountain  down 
to  Stony  River,  some  three  miles  above  the  dam.  The 
mam-line  log  road  is  laid  with  60-lb.  rails  for  half  the 


Fio.  3.   Concrete  Toweb  ind  Trestle,  Riveb  Plume  in  Foreground 


distance  and  45-lb.  for  the  remainder.  The  branch  is 
laid  with  35-lb.  rail.  The  paper  company  extended  the 
branch  over  an  old  narrow-gage  log-road  grade  to  the 
dam  site,  using  60-lb.  rail  and  standard  cross-ties,  and 
renewed  about  1500  cross-ties  on  the  branch. 

On  this  extension  five  bridges  and  two  trestles  were 
built.  They  were  all  small  and  their  construction  was 
simple.  Cribs  of  rough  logs  that  had  been  left  by  the 
timber  men  were  built  each  side  of  the  stream  and  string- 
ers of  the  best-grade  spruce  logs  laid  across  from  crib 
to  crib.  In  one  case  an  additional  crib  in  the  middle  of 
the  stream  was  necessary.  The  cribs  were  filled  with  one- 
man  stones.  Later  an  extension  was  built  by  the  con- 
tractor to  his  quarry  and  another  extension  aboui  2200 
ft.  long  was  lmilt  by  the  second  contractor  to  the  site 
of  the  new  plant,  on  both  of  which  25-lb.  rail  was  used 

because  it  could  be  obtai 1  at  the  time  from  the  lumbi  r 

company.  Aside  from  some  trouble  keeping  the  track  in 
surface  on  its  narrow  bed.  the  60-lb.  rail  proved  satisfac- 
tory. The  25-lb.  and  35-lb.  rail  proved  too  light  for  the 
heavy  loads  that  had  to  be 
handled  and  was  ;i  constanl  an- 
noyance on  account  of  the 
maii\  derailments  and  broken 
rails.  All  men  and  materials 
were  bandied  over  these  lines. 

Origin  \i.  <  Ionstri  ction 
Work 

I'i  \\  i     The    original     i  on 
struction      plant      included      a 

-i ushing     and     cohcrete- 

;  plan!  uear  the  middle 
and  behind  the  dam.  with  a 
concreting  tower  from  which 
concrete  was  chuted  into  a  hop- 
per above  the  "trestle  and  car- 
ried thence  03  cars  to  its  place 
in   the  dam. 

The    crushers    m 
aboul    LOO   Et.   from   the  railroad 
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track.  The  bins  were  about  16x40  ft.  in  plan  with 
bottoms  sloped  about  30°  from  the  sides  toward  the  mid- 
dle. Specially  built  cars  ran  on  the  tracks  under  these 
bins  and  two  spouts  from  each  bin  were  so  placed  that 
they  would  feed  to  the  ears  on  either  track.  The  cars 
were  built  on  the  job  and  had  separate  compartments 
for  stone  and  sand,  each  just  sufficient  size  to  hold  the 
proper  quantity  for  a  batch  of  concrete.  The  mixer  plat- 
form was  at  the  same  elevation  as  the  floor  of  the  ce- 
ment house  with  plank  runways  leading  to  the  cement 
house. 

The  batch  cars  were  hauled  to  the  mixer  by  the 
hoisting  engine  at  the  tower  aud  run  back  to  the  bins 
by  gravity.  A  wooden  tank  was  built  near  the  mixer 
and  was  connected  to  the  batch  tank  above  the  mixer  by 
a  1%-in.  pipe.  The  flow  to  the  batch  tank  was  con- 
trolled automatically  by  a  float  valve.  The  large  tank 
was  filled  by  the  boiler-feed  pump  and  the  piping  was 
so  arranged  that  steam  could  be  turned  into  the  tank  to 
heat  the  water  during  cold  weather.  Three  4-in.  steam 
pipes  were  laid  the  length  of  both  the  sand  and  stone 
bins,  immediately  above  the  outlets,  and  were  sufficient 
to  heat  the  materials  during  the  coldest  weather. 


as  the  crushed  stone  to  the  screen.  The  screen  was  set 
to  deliver  only  sand  and  run-of-crusher  stone.  No  at- 
tempt was  made  to  grade  the  product  and  with  these 
long,  comparatively  flat-bottomed  bins  it  did  not  always 
work  out  satisfactorily,  as  the  product  would  separate 
to  some  extent  and  it  was  difficult  to  get  the  materials 
properly  proportioned.  The  dry  stone  and  sand  were 
dumped  from  the  batch  cars  into  the  mixer  hopper  and 
the  cement  added.  The  whole  dry  batch  was  then  dumped 
into  the  mixer  and  when  all  was  clear  the  hopper  water 
was  added.  The  mixer  was  then  revolved  at  least  ten 
times  before  the  batch  was  dumped  into  the  bucket.  With 
the  mixer  making  18  r.p.m.  a  batch  could  be  mixed  on 
an  average  every  75  sec, ;  the  batches  were  mixed  at  the 
rate  of  one  in  70  sec.  for  half-an-hour  at  a  time.  The 
batch  was  hoisted  in  the  tower  and  dumped  via  the 
chute  into  the  storage  bins  above  the  trestle.  Thence  it 
was  taken  in  the  steel  cars  and  dumped  through  the 
spouts  into  the  forms. 

Fokms — The  forms  for  the  footings,  besides  the  skele- 
ton form  for  the  steps  shown  in  Fig.  4,  consisted  of  a 
bulkhead  at  each  end  and  one  on  the  downhill  side  where 
the  step-up  wall  was  poured  with  the  footing.     On  the 
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Fie.  4.     Section   of  footing  form.— Fig.  5.     Buttress  form. — Fig.   !>.      Strong-backs  and   purlins. 


The  chute  (Fig.  3)  was  suspended  from  the  tower  to 
the  trestle  to  carry  the  concrete  across  the  work,  this 
chute  discharging  into  small  storage  bins  which  were 
-.•t  with  their  drawolf  »atcs  about  live  feet  above  the 
floor  on  top  of  the  trestle,  the  bents  of  which  were  spaced 
the  same  as  the  buttresses  of  the  dam  and  stood  between 
them.  At  intervale  long  light  booms  were  attached  to  the 
trestle  legs  and  used  for  handling  Eorms.  A  number  of 
chutes  and  spout.-  were  made  a-  the  work  progressed  and 
were  moved  from  place  to  place  as  required. 

The  rivet  here  is  of  Bmall  low-water  flow  so  that  con- 
traction   could    be   'allied    on    .- <  r:i  i  •_■ ' '  1    across    the   gOTge, 

caring  i'<>r  the  river  in  a  wooden  Hume  (Fig.  3)  during 
the  construction  of  the  cutoff  wall  and  footings  in  and 
aeai  the  river.     Nol  more  than  two  days'  tune  wa    lost 

OH    account    of   the   0  f  thl     Hume. 

Coni  M  -  for  the  i  oncrete  was  a1  Brsi 

red  thi    railroad  and   loaded   by  hand   onto 

the  standard  Hat  cars.    This      n    een  to  be  verj  ex- 

,in  nun  uallv  large  de- 

of  boulders  and  ided  into  skips  <m 

md  Hi  ted  b  onto  the  railroad 

oni   cm  hei    irenl  direi  tl]    by  ele- 

rom  tl  creen ;  thai  from 

i  t    oral    to   the   jand    n 

1  thence  bj  thi  i  li  rator  conveyor 


uphill  side  the  footing  extended  against  the  bank  and 
formed  a  foundation  for  the  next  step-up  wall.  These 
forms  were  knocked  down  and  rebuilt  for  each  separate 
footing.  The  buttress  forms  consisted  of  two  separate 
parts,  the  walls  and  the  haunches.  They  are  shown  in 
detail  in  Fig.  5  and  in  the  view  in  Fig.  7.  Blocks  were 
set  in  the  haunch  forms  which  left  notches  in  the 
haunches  to  receive  the  purlins  for  the  bottom-deck 
forms.  After  a  buttress  lift  had  been  concreted,  the 
form  was  lifted  a  section  at  a  time  to  the  lift  above, 
leaving  off  one  or  two  sections  of  the  wall  form  as  re- 
quired. The  blocks  and  tackle  were  attached  to  the  tres- 
tle or  the  b ns  and  the  fall  was  worked  cither  by  hand 

or,  when  convenient,  over  the  winch  heads  of  the  hoisting 
engine  at  the  mixer. 

The  dei  k   forms  were  built  in   place  and  taken  down 
and    rebuilt    alter    being    used.       Purlins    for    the    bottom 

form  were  set  in  the  notches  in  the  buttress  haunches  as 
above  and  %-in.  sheeting  nailed  to  them,  often  making 

the  bottom  form  complete  from  bottom  to  top  of  a  sec- 
tion al  one  time  (Fig,  7).  'The  sheeting  for  Ihe  lop 
deck  form  was  made  up  into  section-  ahoiil   .'i\  I  I    ft.,  with 

%-in.   sheeting  on    %x4-in.   strips:    these   were    placed 

from  one  luiltress  to  the  next,  3x4-in.  sluddim; 
were  laid  20  in.  apart  on  lop  of  Ihe  sheeting  and  strong- 
back-    placed   OD    top   of   these  ami    held    in    place    h\-    I  wo 
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■4x4-iii.  strips  at  each  end  fastened  to  the  buttress  by  %- 
in.  bolts  set  in  the  concrete.  Five  8.\8-in.  strong-backs 
were  first  tried  for  a  12-ft.  lift.  This  was  increased  to 
15  and  finally  abandoned  and  a  built-up  strong-back,  as 
shown  in  Tig.  6,  substituted,  using  10  to  a  12-ft.  lift. 
Five  %-in.  bolts  were  tried  at  first  to  hold  the  strong- 
backs.  This  number  was  gradually  increased  to  10  and 
the  number  of  bolts  in  the  buttress  forms  doubled.  Stand- 
ard cast-iron  ogee  washers  were  used  over  wooden  wash- 
ers, but  the  wood  proved  too  soft  and  flat  iron  washers 
were  later  used  between  the  cast-iron  and  the  wood. 

Footing  Construction — Excavation  for  the  footings 
of  the  buttresses,  or  floor  of  the  dam,  was  carried  down 
only  far  enough  to  reach  good  firm  clay  and  to  make  the 
steps  up  from  the  river  toward  the  ends  of  the  dam  at 
regular  intervals  corresponding  to  the  spacing  of  the 
buttresses.  Concrete  construction  began  at  the  west  end 
of  the  dam  and  progressed  eastward,  the  plan  of  the  con- 
tractor being  to  work  a  few  sections  at  a  time  from  bot- 
tom to  top.  When  a  section  was  completed  the  forms 
were  lowered  to  the  ground  and  carried  by  hand  to  the 
place  where  they  were  to  be  used  next. 


west  bank  of  the  river  was  reached.  Here,  instead  of  en- 
countering the  solid  rock  as  indicated  on  the  profile,  a 
bed  of  boulders,  some  so  huge  that  the  excavation  was 
carried  under  them,  mixed  with  sand  and  gravel  was  en- 
countered and  the  solid  rock  was  found  at  a  much  greater 
depth,  at  one  point  44  ft.  below  the  floor  of  the  dam. 
The  position  and  nature  of  this  very  porous  stratum 
made  it  necessary  to  carry  the  cutoff  clear  through  it  to 
solid  rock.  Horizontal  sheeting  was  substituted  for  ver- 
tical, the  bracing  then  consisting  of  4x6-in.   verticals  6 


Fig.  7.  View  of  Dam  during  Original  Construction, 

.Showing  Concrete  Chute,  Buttresses,  Buttress 

Forms,  Purlins,  Etc. 

Where  the  bead  was  to  be  less  than  25  ft.,  the  cutoff 
wall  was  carried  down  6  ft.  below  the  top  of  the  floor  and 
the  clay  from  the  excavation  backfilled  over  the  heel  of 
the  dam,  the  concrete  cutoff  wall  being  2  ft.  G  in.  thick. 
For  heads  of  25  ft.  and  over,  the  wall  was  carried  down 
to  solid  rock,  the  "solid  rock"  in  this  case  being  a  bard, 
fine-grained  shale,  firm  and  solid  underground,  but 
crumbly  after  exposure  to  flic  weather.  The  preliminary 
profile,  made  from  clay  auger-test  borings,  indicated  that 
this  shale  would  be  encountered  not  over  25  l'!.  below 
the  surface.  Excavation  for  the  deep  cutoff  was  begun. 
using  2xl0-in.  vertical  sheeting,  driven  by  hand,  with 
wooden  mauls,  witli  l\(i-in.  wales  about  :!  ft.  apart  ver- 
tically and  Ixd-in.  shores,  !>  ft.  apart  horizontally.  The 
excavated  material  was  hoisted  in  specially  built  buck- 
ets by  steam  derricks,  which  were  moved  from  place  to 
place  as  the  work  progressed. 

The  work  proceeded  without  incident  until  a  point 
Some    100   ft.   Erom   the  west  end  of  the  dam  and   near  the 


Fig.  9.   Lowering  Concrete  into 
Special  Final  Con- 
struction 

(Note  strong-backs  and  purlins  in  foreground.) 

ft.  apart  and  the  same  number  and  sizes  of  shoring  as 
were  used  with  the  vertical  sheeting.  It  was  found  to 
be  much  easier  and  cheaper  to  place  the  sheeting  hori- 
zontally than  vertically.  There  was  always  a  space  of 
from  three  to  six  feet  cut  through  the  semisolid  rock 
at  the  bottom  of  the  ditch  that  required  no  sheeting,  and 
with  the  exception  of  the  Srsl  six  feet  of  the  deep  cutoff, 
all    sheeting    remained    in    the    ground.      All    the    shoring 

was  removed. 

There  was  considerable  running  water  in  the  loose 
rotten  rock  that  formed  the  top  of  the  solid  shale  and 
the  stratum  of  sand  and  boulders  was  saturated,  but  after 
the  first  section  of  the  deep  ditch  was  excavated  n  did 
not  cause  much  trouble,  as  a  space  was  always  kept  open 
for  pumps  and  the  water  Level  kept  below  the  excavation 
of    the    next    section.       In    concreting   a    section,    concrete 

was   first   poured  at   the  deepest   part  of  the  ditch  and 

pumps  were  placed  in  the  other  end  of  the  section  to  re- 
move  the  surplus  water.     Concreting  was  started  on  the 
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bare  rock  and  kept  coming  fast  enough  so  that  concrete 
was  always  deposited  on  concrete  and  not  in  the  water. 
Xeat  cement  was  spread  over  the  clean  rock  surface  and 
added  to  the  toe  of  the  concrete  fill  as  it  pushed  its  way 
along  the  ditch  under  a  little  water.  No  puddling  was 
clone  under  water. 

Pinal  Construction  Work 

When  the  Ambursen  Hydraulic  Construction  Co.  took 
charge  of  the  work,  a  cableway  was  substituted  for  the 
tower  and  trestle  for  handling  concrete  and  forms,  and 
in  order  that  storing  water  could  he  begun  as  soon  as  pos- 
ihe  whole  plant  was  moved  to  the  easl  cud  of  the 
dam  and  remodeled  to  suit  the  workings  of  the  cable- 
way  (Fig.  8).  This  required  the  addition  of  a  concrete 
bucket  to  take  the  batch  from  the  mixer  via  the  cable- 
way  to  the  work  and  a  specially  designed  car  to  receive 
the  batch  from  the  bucket  and  carry  it  to  and  distribute 
it  in  the  forms.    In  order  to  keep  the  work  going  without 


changes  in  the  forms  so  that  they  would  stand  handling 
as  units.  The  deck  forms  were  made  in  one  piece  for  (be 
top  and  one  for  the  bottom,  using  ten  purlins  for  the  bot- 
tom (spans  12  ft.  and  less)  and  ten  strong-backs  for  the 
top  (spans  15  ft.).  To  move  these  forms  required  one 
trip  for  the  top,  one  for  the  bottom,  one  for  the  purlins 
and  one  for  the  strong-backs.  Notches  in  the  haunches 
were  no  longer  made  for  the  purlins,  but  a  continuous 
shoulder  was  cast  in  the  concrete  and  the  purlins  kept 
in  place  by  wooden  spacing  blocks.  The  purlins  were 
changed  to  a  two-piece  purlin,  making  their  removal 
simpler,  as  well  as  making  them  stronger  (Fig.  6). 

At  first  the  whole  flat  side  wall  of  a  buttress  form  was 
moved  in  one  piece  and  each  side  of  the  haunch  form 
in  two  more  pieces,  making  six  trips  for  a  lift  of  but- 
tress form.  This  was  changed  later  so  that  a  whole  side 
form,  including  the  haunch  form,  was  moved  in  one 
piece,  making  only  two  moves  for  a  lift.  Tracks  for  the 
concrete  car  were  made  in  lengths  equal  to  the  length 


P      l 
Fig.  8.    Concrete   Plant  at  West  End  of  Dam 

(Tliis  showf    i.h. it   ■.,>   equipped   durli       la    i    part    of  contract;   tin-   original   plant    wax    located    in    the   middle   of  the   valley 

concrete-chute   tower  and  trestle  instead  of  tin-  cableway.) 

iption  while  the  new  planl   was  being  set   up,  (he     of  the  top  of  the  buttress  form  or  a   little  longer  than 

i   ming  and  ;i  %-cu.yd.  batch  mixer      from  the  center  line  to  (be  deck  Eorm  ami  each  section 

i,    i   plant.    The  buckel  was  bottom  dump;      moved  complete  on  the  cableway.      During  the   work   a 

was  designed  by  the  Ambursen  Co.  and   was  so      new  buttress  Eorm  was  designed  which  included  the  track 

limit  thai  the  concrete  could  be  received  withoul  elopping      for  the  concrete  car  ami  was  moved  in  two  pieces.     Scaf- 

ite  :M  one  end  30  thai  the  hatch      folding  for  the  men  placing  ami  removing  the  bolts  will 

could  bi  de  ired    i  Fig.  9  I. 

Thi  i         i  owl     along  i  he  top  of  ;i  but- 

nnd  i  he  batch  distributed  so 

nimum  of  puddling   iva     required.      \^ 
concrete  could  he  dumped  only  in  the  middle  of  the  deck 

lonj      en   attached  to 

mil   the  lower  end,  extending  down   into  the 

butinp    ih.    .  ..ii 

lifficult.      \     it    required 

1      min.  i"  i  rai  of  con- 

,.ii.l   rel  in  n  the  empto 

o 


bracing  simplified.    This 
i  hack  and  make  Hie  work 


he     .Mill    Onto    the    I'orm    ,'tml    lilt 

will    ave  1  he  trip  for  moving  Hi 
of  setting  up  much  easier. 

Cutoff  Wali  When  the  Ambursen  Co.  took  charge, 
the  principle  of  keeping  an  open  portion  of  the  cutoff 
trench  For  a  pump  well  wa  abandoned  and  the  concrete 
filled  up  each  li againsl   the  earth  at  the  end  of  I  he 

ation.      For    this    reason    the   excavation    was    mostly 

wet    and     o lifficulty    was   experienced    by   sand   and 

small   i hi,  i     v,  or!  ing  dow  n   from  behind   the  short  ing 

and    lometimcfi  considerable  quantities  of  concrete  were 
pi  qui  red  to  fill  the    pa<  e    excavated  in  t  lial  r  ay.    As  the 


■I   a  day,  cutoff  appr bed.  the  point   toward  the  easl  end  where 

ition  it  was  expected  to  rise  to  the  6  ft.  wall,  the  sheeting  wa 

foo  in       bu1    i    i b  all   removed.     The  porous  stratum   persisted  so  that    ii 

rl ith  the  wa     found  nece    ar    to  carri    the  cutoff  to  Bolid    roi  k 

ome   slighl  practically  to  the  end  of  the  dam.     At  tunes  there  was 
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trouble  in  removing  the  sheeting,  owing  to  the  tendency 

(if  the  planks  that  had  hollow  spaces  behind  them  to  fall 
when  the  lower  planks  were  removed. 
At  one  time  all  the  sheeting  on  the  hack  of  the  ditch 
settled  suddenly  about  a  foot,  carrying  the  shoring  to  an 
angle  of  ahout  20°  to  the  horizontal  and  endangering  the 
men  working  in  the  ditch,  at  that  time  ahout  35  ft.  deep. 
New  horizontal  shoring  was  set  from  the  top  downwards 
and  the  concreting  continued  without  further  mishap. 
Generally  the  sheeting  was  removed  without  much 
trouble  ami  was  well  worth  the  cost  for  use  a  second 
time.  It  required  four  men  to  loosen  the  shoring  and 
sheeting  and  two  to  hoist  it  to  the  surface,  onl]  two  more 
ilia ii   were  necessary  for  removing  the  shoring  alone. 

The  last  hundred  feet  of  the  ditch  was  through  loose, 
shelving  sandstone,  becoming  fairly  monolithic  at  depths 
ranging  from  8  ft.  to  "-'<•  ft.  Even  at  those  depths 
crevices  were  still  found  in  the  rock.  To  guard  against 
leaks  through  these,  pipes  were  inserted  in  the  crevices, 
am!  after  the  cutoff  wall  had  been  poured,  neat  cement 


Fm.  Id.    Concreting  Spillway  and   Beabth,  Stony 
L'lVKi;   Dam 

gniiit  was  poured  into  these  pipes  as  long  as  they  would 
take  any.  A  two-man  hand  force  pump  was  used  and 
342  hlil.  of  cement  was  pumped  into  the  pipes  before  the 
crevices  seemed   full.     Several  of  the  crevices  scenic, I  to 

inected,  as  when  one  filled  up  the  others  would  take 

no  more  grout.  This  was  gratifying,  as  it  seemed  to  show 
that   all   the   cre\  ices  had   been   reached. 

Prom  cud  In  end  of  the  dam  .all  the  loose  surface  ma 
terial  was  removed  from  near  the  back  of  the  cut. ill'  wall 
and  goiid.  clean  clay  puddled  in  to  fill  up  over  the  heel 
of  the  dam  to  normal  ground  surl'a above. 

Spillw  \> 

The  spillway,  a-  shown  in  the  plans,  was  placed  to  cue 
oj  the  river  and  the  hearth  was  designed  re.  ta 
plan,  cm. hue  mi  tic  il.it  ground  some  distance  from 
ami  15  ft.  above  the  river  bed.  This  was  changed  in  the 
field  In  extend  down  the  river  hank  to  the  elevation  of 
if'  river  bed  at  the  edge  of  the  stream.  The  concrete 
floor  of  I  he  hearth  was  0  in.  thick,  laid  in  lOxlO-ft. 
squares  en    I   in.  deep  of  broken  10).     The 

side  wall-  were  'i  ft.  high  near  the  dam  tapering  to  3 
Ft.  at  the  river.  A  curb  drain  .">  ft,  wide  was  Imilt  along 
the  in, nl  of  the  dam  to  curry  oil'  possible  overflow  from 
waves. 


CONCEETE 

The  concrete  in  the  cutoff,  footings,  buttresses  and 
spillway  hearth  is  approximately  a  1  :  vM  e. :  5  mixture.  For 
the  deck  and  apron  the  proportions  are  1:2:4.  This 
concrete  was  made  so  wet  that  the  men  working  in  it 
would  sink  to  their  knees,  or  nearly  so.  Care  was  taken 
always  to  have  a  little  excess  of  mortar  so  that  all  the 
voids  would  lie  completely  filled.  The  dry  aggregates 
were  first  put  into  the  mixer  and  as  soon  as  the  charg- 
ing hopper  was  empty  the  water  was  added.  In  the  first 
described  plant  there  had  to  he  a  minimum  of  ten  revo- 
lutions of  the  mixer  after  adding  water  before  the  hatch 
was  dumped.  In  the  second  plant  the  speed  was  limited 
by  the  cableway  and  the  hatch  was  always  well  mixed 
before  the  return  of  the  bucket. 

1.  'BOB 

It  was  feared  there  would  he  trouble  keeping  men  in 
so  isolated  a  locality,  hut  once  the  organization  was  fully 
effected  no  difficulty  was  experienced  more  than  would 
probably  have  been  the  case  in  a  city.  The  traveling 
expenses  of  some  of  the  higher  chts>  skilled  men  were 
paid  by  the  contractor;  the  laborers'  traveling  expenses 
were  paid  by  the  contractor  and  later  deducted  from  their 
pay.  The  accommodations  provided  for  the  men  were  as 
follows:  the  skilled  men  and  the  Americans  generally 
were  housed  in  buildings  having  separate  rooms  for  each 
four  men  and  a  general  lobby  about  20x30  ft.  in  each 
building.  The  foreign  laborers  had  just  as  commodious 
quarters  but  were  in  large  dormitories,  20  or  more  in  a 
room.  Their  houses  were  also  provided  with  lobbies  ami 
had  kitchens  ami  dining  rooms.  Springs,  mattresses  and 
comfortables  were  furnished  without  extra  charge  to 
every  man.  The  men  occupying  the  more  private  quar- 
ters were  charged  $2  and  the  others  $1  a  month.  The 
higher  priced  rooms  were  cleaned  and  the  beds  made  up 
daily  by  flunkies  hired  by  the  contractor:  the  foreign 
laborers  hired  their  own  flunkies,  hut  were  required  to 
keep  their  place,  clean.  A  doctor  on  a  salary  attended 
all  men  free  of  charge  and  looked  after  the  sanitation  of 
the  camp. 

The  Americans  and  skilled  men  were  provided  with  a 
first-class  boarding  house  and  the  charge  was  made  as 
nearly  as  possible  the  cost  of  tin.'  supplies  and  services 
rendered.  It  was  found  necessary  on  this  basis  to  charge 
$5  a  week  for  board.  The  foreign  laborers  were  boarded 
under  two  system-:  The  Austrians,  some  of  win. m  had 
their  wives  with  them,  preferred  to  run  their  own  com- 
missary. These  were  furnished  provisions  from  the  con- 
tractor's store  at  cosl  ami  hired  their  own  conks  and 
helpers  and  the  cusi  was  proportioned  among  them  ac- 
cording to  the  number  of  meals  taken  by  each  man.  The 
account  was  turned  into  the  office  ami  the  deductions 
made  I'mm  the  pay.  The  [talians  preferred  to  board  by 
the  da\   ami  an   [talian  i  run  a  boarding 

house  for  them,  the  contractor  making  frequent  inspec- 
tions t"  see  thai  the  men  were  properly  fed.  Tie-,,  men 
were  charged  50c.  a  day  and  there  were  no  complaints. 

The  other-   paid    I'nuu   $2.50   to  $3  a   week. 

Cost    Data 

The  ,1am  site  is  19  miles  distant  from  the  nearest  rail- 
way station,  ami  all  men  and  material  had  in  he  brought 
in  o\er  logging  railroads,  which  materially  affected  the 
i  ost. 
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Various  rates  of  wages  were  paid  at  the  beginning  of  through  good,   firm  clay  and  a  stratum  of  boulders  and 

the  work,  but  these  soon  settled  to  the  following:  sand). 

Mechanics,  $0.30  to ?o.50  per  hoar  Very  thorough  mixing  makes  puddling  easier  as  well  as 

Carpenters,   $6.30   to 0.35  per  hour  making  apparently   better   concrete..    A   little  excess   of 

Helpers              0.2o   per   hour  o       rr               J                                    I 

Laborers  in  cutoff  trench 0.25  per  hour  mortar    also    helps   both    in    puddling    and    handling   in 

Other    laborers                     °-22   Per  hour  ,,,             ,               ,               n    ,                ,             .  ,         . 

buckets  and  spouts,  and  leaves  less  risk  of  porous  con- 
All  field  costs  included  the  costs  of  the  parts  of  the  crete_ 
work  with  the  last  described  plant  and  cableway  were  as  Frequent  and  regular  pay  days  improve  the  morale  of 
follows :  the  men  and  consequently  their  efficiency. 

Cutoff   excavation    1.273  cu.yd.    @    $2.93  p.,B,nvv„, 

Earth    excavation     3.432   cu.yd.    @      0.48  I  EBSONNEL 

Rock    excavation     44   cu.yd.    @      6.46 

crushed  stone  and  sand  for  i  cu.yd.  of  Thos.  Luke,  New  York,  General  Manager  of  the  West 

concrete                                     cu.ya.    iq>      i.io  *                                                                  ° 

Mixing  and  placing  concrete 7,594  cu.yd.  @     0.72  Virginia  Pulp  &  Paper  Co.,  and  R.  P.  Bloss,  Meehanic- 

l8a(^^nf^^^.^^^^^■:::8es:i77S!•ya"  I  0.S05  ville,  N.  Y.,  Engineer  for  the  company,  had  general 
The  quantities  from  which  the  above  figures  were  de-  charSe  of  *he  work  and  Edward  Wegmann,  New  York, 
rived  were  made  up  from  the  number  of  batches  placed.  was  consulting  engineer  In  the  field  he  writer  was  en- 
It  was  found  that  it  required  a  little  more  than  the  fig-  gnieer-m-charge  and  F  .  W.  Kellogg-,  who  was  responsible 
ured  yardage  to  fill  the  forms,  say  5%,  and  where  the  ^  the  details  of  the  design  laid  put  the  work  Boyd 
concrete  came  in  contact  with  the  earth-the  footings  C-  ^yeis  Washington  DC  was  superintendent  for 
and  cutoff-as  much  as  25%  more  than  the  neat  quanti-  J*r    Web ber   and   Charles  Hotalmg  was   superintendent 

•     j        j  j-t,      „„-„^„  4V,.  -f^^+i^rft.  woo  a  i;+  t°r  the  Ambursen  Hvdraune  Construction  Co. 

ties  was  required,  and  the  average  tor  lootings  was  a  lit-  •' 

tie  under  20%.  » 

The  whole  back  of  the  dam  or  top  of  the  deck  was  g^j^  a]ad  fr^^ano™   Measure- 

washed  with  neat  cement  grout  brushed  on.     I  his  work  r 

.was  included  in  the  contract  and  the  writer  has  no  figures  ffimefflitts  Oft  S>il2°©e{t  Pttvesmeimfts 
of  the  actual  cost.  The  work  was  done  by  laborers.  The  Tegts  ou  pavements  at  Kansas  City,  Md.,  are  being 
utility  of  such  a  wash  is  problematical,  for  if  the  con-  made  by  j  E  Howard,  of  the  U.  S.  Bureau  of  Stand- 
crete  is  well  made,  there  will  be  no  leaks  and  even  where  ardSj  in  cooperation  with  the  City  Engineer's  Depart- 
there  is  some  seepage  the  silt  in  the  water  will  no  doubt  ment  Claj]£  E  Mandigo,  Assistant  City  Engineer,  is 
close  up  the  pores  in  a  short  time.  With  a  head  of  about  directly  in  charge  of  the  work.  Both  the  micrometer 
"-■"'  K.  behind  the  dam  when  the  work  was  finished  there  strain  gage  and  a  very  serisitive  spirjt  ]evel  have  been 
was  do  water  coming  through  except  moisture  in  a  few  employed  in  the  work.  The  spirit  level  observations  are 
placee  along  the  joints  between  the  deck  slab  and  the  used  to  measure  the  vertical  motions  of  different  parts 
buttress,  and  this  was  in  no  case  enough  to  run  more  of  the  pavement  under  load  and  under  the  influence  of 
than  a  few  feet  down  the  wall  of  the  buttress.  changing  temperature  during  the  day.    Various  types  of 

C1          .-.                                       r<                         w„  .-  pavement,  for  instance ,  showed  a  progressive  rise  of  the 

Some  Observations  on  the  Construction  Work  l             '                    '           ,,••,,, 

crown  and  the  development    ot  transverse  ridges  as  the 

The  following  notes  on  the  operations  of  the  two  plants  day  advanced.    The  recovery  of  the  pavement  from  such 

described  above  may  be  worth  while.  motions  and  also  from  depressions  under  load  has  been 

It  was   much   better  to  have  the  crushers  located   so  similarly  studied. 

could  be  fed  from  the  railroad  ears,  thus  saving  It  is  expected  that  this  work  continued  for  some  time 
rehandling  the  -tone.  It  was  worth  while  to  build  bins  will  give  valuable  insight  into  the  physical  behavior  of 
for  both  sand  and  stone,  that  would  empty  themselves  various  pavements  and  aid  in  judging  the  quality  and 
by  gravity  of  every  piece  of  stone  and  grain  of  sand  and  value  of  pavements.  One  of  the  indications  already  ob- 
mple  room  fi  i  mea  uring  bins  beneath  them.  The  tamed  in  a  preliminary  way  is  that  pavements  of  the 
men!  of  Bteam  and  water  pipe  for  filling  and  heal-  same  kind  but  laid  at  different  times,  by  different  con- 
mi.'  the  water  for  concreting  was  very  convenient.  Con-  tractors  and  in  different  parts  of  the  city,  show  close 
crete  can  be  handled  more  rapidly  by  tower  and  trestle  agreement  in  their  behavior  ill  these  tests.  The  elastic 
than  by  cableway;  if  the  Ambursen  car  had  been  used  behavior  of  cement-grouted  brick-block  pavement  laid  in 
the  placing  would  have  been  as  satisfactory.    The  wooden  the  past  two  years  corresponds  closely  for  pavements  laid 

ed   here  were  a   failure.  in  different   streets  and  by  different   contractors.     A  simi- 

Whilc  the   lumber    u-.d    for    1'onn-    was  only  "sized,"  lar  statement  might  be  made  for  concrete  and  Tor  stone- 

adication       i      that     I ue-and-groove    lumber  block  pavement,  while,  on  the  other  hand,  greater  varia- 

&    much    labor    and    would    have    made    a       tion  appears   ill  asphalt    I    macadam   pavements.      These 

neater  job.  It  pays  to  have  forme  so  built  and  arrange-  facts  are  quite  in  agreement  with  general  ideas  concern- 
ments for  handling  them  so  made  that  they  can  be  taken  ing  the  inherent  uniformity  of  certain  pavements  as 
down  and  resel  with  s                   ot  timi   a    po    ible  and  compared  with  others. 

bli    i    units.    This  wa    done  very  simply  Generally  speaking,  the  tests  bo  Tar  have  shown   the 

and  well  with  a  cableway,  but  could  probably  have  been  possibility  of  accurately    measuring    the   deflection,    re- 

nth  a  locon              mi  on  the  trestle.  covery  and  permanent  set  of  nearly  every  class  of  stand- 

cavation  in  ard  pavement   used  in   Kansas  City  under  a  given  load 

the  one  made  here,  allowing  the  Study  of  expansion   movements  with   reference  particu 

>     fri  -                   ii ,     Mori  hnlv  to  expansion  joints  is  being  carried  on,  but  the  re 

:  ed    with    less    labor         nil.     whnh    will    be   ohlai I    in    Ibis    matter   are   not    vet 

hi  •  ting    (the  i         it  ion     ■  a  ■  'ear. 
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SYNOPSIS— Six  months  after  its  completion  the  5U-ft. 
high  Ambursen  Dam  of  the  West  Virginia  Pulp  &  Paper 
Co.  across  Stony  Hirer,  near  Dobbin,  W.  Va.,  broke  Jan. 
15.  The  valley  being  uninhabited,  little  damage  resulted. 
Five  bays  of  the  dam  went  out.  The  cutoff  wall  under 
the  dam  did  not  go  to  rock  at  this  point.  Clay  soil  with 
sand  pockets-.  Leakage  under  dam  showed  at  least  a 
day  before,  break. 

After  indications  of  pronounced  leakage  under  the 
floor  of  the  dam  for  at  least  24  hr.,  five  bays  of  the  re- 
inforced-concrete  dam  on  the  Stony  River,  West  Virginia, 
described  on  p.  204  of  this  issue,  went  out  at  9:20  a.m. 
on  Thursday,  Jan.  15.  As  the  capacity  of  the  reservoir 
formed  by  the  dam  was  quite  small  (about  1200  million 
gal. :  the  drainage  area  of  the  reservoir  is  only  12  sq.mi.), 
and  as  a  considerable  quantity  had  filtered  out 
slowly  through  the  leak,  the  rush  of  water  at  the  time 
of  the  final  break  was  comparatively  small.  This  water 
had  to  pass  down  through  20  miles  of  the  Stony  River 
Valley,  which  is  totally  uninhabited  except  for  one  trap- 
per's hut  about  half  way  down,  and  reached  the  south 
branch  of  the  Potomac  River  some  20  miles  above  Pied- 
mont, where  is  situated  the  mill  of  the  West  Virginia 
Pulp  &  Paper  Co.,  for  which  the  reservoir  on  the  Stony 
River  was  designed. 

The  total  damage  done  by  the  flood  waters  was  the 
destruction  of  one  small  highway  bridge  across  the  Stony 
Rivi  r  near  its  point  of  entering  into  the  Potomac,  and 
two  very  small  washouts  on  the  Western  Maryland  Ry., 
which  runs  alongside  of  the  Potomac  River.  The  water 
at  Piedmont  was  about  5  ft.  above  normal,  which  is  less 
than  the  usual  spring  flood. 

Newspaper  accounts  greatly  magnified  the  amount  of 
property  damage  and  risk  to  downstream  residents,  but 
practically  the  only  damage  was  to  the  dam  itself.  Some 
excitement  occurred  in  Luke  and  Piedmont,  due  to  ex- 
aggerated  reports,  but  this  was  soon  dispelled. 

The  incidents  preceding  the  failure  of  the  dam  are 
as  follows:  On  Wednesday.  Jan.  1  1,  the  superintendent 
of  the  pulp  mills  at  Luke,  Md.  (immediately  across  the 
Potomac  River  from  Piedmont,  W".  Va.),  telephoned  to 
an  attendant  who  lived  at  a  house  on  the  dam  site  to 
open  the  gates  and  to  let  water  down  the  Stony  River 
so  that  the  water  level  at  the  mills  on  the  Potomac  would 
be  raised.  The  minimum  temperature  that  morning  was 
10°  below  zero  at  Luke  and  was  probably  lower  in  the 
mountains  where  the  dam  is  located.  lee  to  the  thickness 
of  12  in.  had  made  on  the  pom!  some  time  before.  The  at- 
tendant replied  that  the  gates  were  fi'o/en  as  a  result  of  a 
leak  through  a  construction  joint  in  the  deck  of  the  dam, 
and  he  was  unable  to  open  them.  Pater  in  the  afternoon 
the  attendant  called  up  the  superintendent  at  Lllke  and 
said  that  he  had  forgotten  to  tell  him  that  there  was  a 
hail  leak  showing  through  the  weep-holee  in  the  floor 
of  the  dam  near  Buttress  PI.  liefoi'o  any  further  infor- 
mation could  be  secured  from  him,  the  telephone  com- 
munication was  interrupted.  The  superintendent  of  the 
same  company's  mills  at  Davis,  W.  Va.,  a  point  nearer 
the  dam  than  is  Luke,  was  notified  of  the  trouble  and  im- 
mediately started  across  country  through  a  blinding 
VD.au  -loi  in  In  the  dam  site. 


This  trip  across  country  took  the  superintendent  some 
15  hr.  He  reached  the  dam  site  about  9  a.m.,  Thurs- 
day morning,  Jan.  15,  and  found  a  large  stream  of  water 
flowing  out  under  the  dam  near  Buttress  13.  Enough 
water  had  already  escaped  at  that  time  to  lower  the  pond 
above  the  dam  2  ft.  from  El.  136,  the  spillway  crest,  to 
El.  134.  The  escaping  water  blocked  the  way  to  the 
sluice-gates,  so  that  it  appeared  impossible  to  draw  off 
the  pond.  At  9:  20  the  floor  of  the  dam.  which  was  by 
that  time  spanning  several  bays  over  the  hole  scoured  out 
by  the  escaping  water,  failed  in  flexure  and  let  the  but- 
tresses and  deck  fall  into  the  opening.  The  rushing  water 
tore  out  the  structure  from  a  point  just  east  of  Buttress 
11  to  a  point  just  west  of  Buttress  16.  The  floor  was 
underwashed  for  some  distance  east  of  Buttress  16  and 
dropped  into  the  hole.  The  damage  to  the  dam  does  not 
extend  west  of  Buttress  11,  nor  east  of  Buttress  18. 

On  Friday,  Jan.  16,  it  was  found  that  the  gates  had 
not  been  clogged,  as  reported  by  the  attendant,  but  the 
ice  had  merely  covered  the  staircase  leading  to  the  gates, 
so  that  it  was  difficult  to  reach  them.  The  gates  were 
opened  and  the  water  was  drawn  down  to  the  regular 
creek  level,  and  now  only  the  ordinary  flow  of  Stony 
River  is  passing  through  the  gates. 

Before  describing  the  present  condition  of  the  dam  at 
the  break,  a  brief  statement  as  to  the  investigation  of 
the  foundations,  supplementing  the  notes  by  Mr.  Bayles 
in  the  article  on  another  page  of  this  issue,  is  necessary. 

In  preparing  for  the  construction  of  the  dam,  explor- 
atory test  pits  were  made  at  intervals  all  the  way  across 
the  dam  site  along  the  crest  line,  which  it  w;U  be  noted 
from  the  drawing  on  p.  204  is  some  feet  away  from  the 
line  of  the  cutoff  wall.  In  general,  these  test  pits  were 
7x7-ft.  excavations,  which  extended  down  a  general  aver- 
age depth  of  18  ft.  If  rock  was  not  found  at  that  eleva- 
tion, coal-auger  borings  were  made  from  the  bottom  of 
the  pit  a  maximum  distance  of  14  ft.  farther.  In  the 
entire  number  of  test  pits  driven  only  one  did  not  find 
some  kind  of  rock  by  this  method.  Many  of  the  pits  to- 
ward the  middle  of  the  dam  exposed  shale  at  the  bottom 
of  the  18-ft.  test  pit,  while  many  others  did  not  reveal 
rock  except  as  it  was  supposedly  reached  with  the  end 
of  the  auger.  In  the  test  pit  at  the  extreme  west  end 
of  the  dam  no  rock  was  found  at  the  bottom  of  a  1  l-ft. 
auger  boring  made  at  the  bottom  of  an  18-ft.  tesl 
that  is.  rock  surface  was  at  that  point  more  than  32  ft. 
below  the  ground  level  (which  le\el  is  about  the  level 
floor,  as  shown  in  the  section  in  Pig.  1  on  \k  204). 
Ai  the  test  pits  driven  at  Buttresses  8  and  15,  which  are 
the  iiits  nearest  to  the  section  which  failed,  no  rock  was 
found  at  lb'  bottom  of  the  18-ft.  test  pit.  but  rock  was 
supposedly  found  somewhere  near  the  end  of  the  1  l-ft. 
auger  boring. 

The  surface  material  was  a  yelldw  clay.  The  engineers 
in  charge  of  the  work  called  this  material  hardpan,  and 
judged  if  to  be  of  sufficient  strength  and  stability  to  per- 
mit founding  the  floor  directly  on  it,  with  a  maximum 
pressure  of  2  tons  per  sq.ft.     According  to  reports  of 

tl ngineers   this   clay   was    line-grained    and    bound   up 

with  a  highly  cementitious  sand  and  gravel,  and  was 
uniform  throughout  the  depth  of  tin1  fcestpita  made.  The 
same  day  extended  down  to  rock.    The  rock,  as  aoted  by 
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1  Looking    upBtri  i ov\  ird    the   ak. 

2  Mi  ar    i  lew    i  I    i  he    bi  ea  h  :    si  oui  hole    In    I  hi     Coi  i 


3.      Looking   tow 

I       imi  ting    of   il '  and   I si    al    Buttress   16. 

i. i the    break     toward 


Dotail    of    ■  utofl     -'■  i  M    and      ti  pdovi  n    in    n I 

i     .,,..,    od  vlovi   ot  low  ■'   i'ii   hand  •  oi  ner  "i   i 

Loo t  aoi  oas  the  bi  eal<   tow  ard   Buttrei      "■■ 
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Fig.  8.    Looking  Upstream  acboss  Scour  Hole  to- 
ward East  Exd  of  Break 

(Deck   shown   hanging   over   side    of  buttress   16.) 

Mr.  Bayles,  was  a  hard,  fine-grained  shale,  firm  and  solid 
underground,  but  crumbly  after  exposure  to  the  weather. 

On  the  basis  of  these  investigations  it  was  decided  to 
build  the  floors  and  buttresses  of  the  dam  on  the  clay 
as  a  footing  and  to  run  a  cutoff  wall  on  the  heel  of  the 
dam  to  a  dear  depth  of  5  ft.  below  the  bottom  of  the 
floor  at  all  points  where  the  head  was  less  than  25  ft.,  and 
to  a  depth  of  10  ft.  at  points  of  higher  head. 

Work  was  Btarted  on  this  basis,  but  in  excavating  for 
the  cutoff  wall  about  125  ft.  west  of  the  creek,  i.e.  about 
Buttress  38,  a  shallow  pocket  of  black  water-bearing  sand, 
apparently  of  coal  origin,  was  found  sonic  lo  ft.  below 
ground  surface.  Apprehending  wafer  percolation  through 
this  stratum,  the  engineers  on  the  work,  after  an  investi- 
gation of  the  excavation,  decided  to  run  the  cutoff  wall 
to  rock  for  a  distance  of  at  least  125  ft.  on  either  side  of 
any  appearance  of  this  black-sand  pocket,  the  remainder 
of  the  cutoff  wall  to  be  sunk  to  the  previously  determined 

•Vft.  depth.     On  this  basis  Hie  work  was  carried  out.     The 

cutoff,  as  shown  in  the  profile  in  Fig.  I,  p.  204,  extended 

to  rock  from  a  point  aboui  midway  between  Kutlresses 
15  and  16  to  midway  between   Buttresses  54  and  55,  at 

some   places   toward    the   middle  of  the  .lam    reaching  as 


Fig.  9.  Break  in  Deck  above  But- 

TRESS  16 

low  as  44  ft.  below  ground  level.  At  the  end  of  the  cutoff 
wall  on  the  west,  between  Buttresses  15  and  16\  the  cutoff 
wall  was  stepped  up  to  the  stipulated  5-ft.  depth,  follow- 
ing the  changes  in  elevation  of  the  floor  at  that  distani  e 
below  the  floor  level.  On  account  of  the  changes  in  ele- 
vation being  made  by  slopes,  there  were  places  where  the 
cutoff  wall  was  less  than  5  ft.  below  the  bottom  of  the 
floor  of  the  dam. 

The  dam  was  finished  July    15,   1913,  but  storage  of 
water  was  commenced  about  .May  15. 

Al'l'i:  IRANCE   OF   THE    BREAK 

Most  of  the  \iews  which  accompany  this  article  were 

lake i   Saturday,  Jan,   IT.  two  days  after  the  break. 

On  account  of  a  heavy  snowstorm  which  was  in  progress 
while  the  pictures  were  taken  they  are  somewhat  indis- 
tinct, and  on  account  of  the  snow  covering,  various 
broken  parts  arc  not  so  clearly  outlined  as  they  mighl  be. 
The  break  extends  generally  from  Buttress  11  to  Buttress 
If!,  with  minor  cracking  showing  beyond  those  points. 
The  derk  was  laid  as  separate  slabs  with  construction 
joints  at  the  buttresses.  It  is  cleanly  removed  from  the 
middle  of  Buttress  11  to  the  middle  of  Buttress  16.  But- 
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tresses  12,  13,  11  and  15  are  out,  and  the  floor  is  out 
from  the  stepdown  just  east  of  Buttress  11  to  Buttress  16. 
Between  Buttresses  Ui  and  18  the  rushing  water  lias 
underwashed  the  floor,  whose  downstream  edge  has 
dropped  some  1  to  6  ft.,  and  Buttress  17  is  supported  en- 
tirely from  above,  practically  all  of  its  floor  support  being 
removed.  The  break  mi  the  west  side,  at  Buttress  11,  is 
clean,  some  few  rods  sticking  out  of  the  lowest  floor  at 
the  stepdown.  

The  cutoff  wall  at  Buttress  11  (Fig.  1)  measures  1  ft. 
4  in.  to  the  bottom  of  the  floor  on  the  inside,  and  5  ft. 
3  in.  to  the  line  of  the  clay  on  the  outside.  It  is  2  ft. 
6  in.  in  thickness.  Practically  all  of  the  broken  floor  and 
some  of  the  buttresses  are  lying  in  the  gap  left  by  the 
break,  but  the  most  of  the  deck  and  some  of  the  floor  and 
a  part  of  the  buttresses  are  downstream.  A  large  pile 
of  this  material  tied  together  with  twisted  rods  into  a 
mass  about  20  ft.  cube  is  lying  some  300  ft.  downstream 
just  west  of  the  river  bed.  The  water  rushing  out  through 
the  gap  followed  pretty  closely  the  line  of  the  dam  for 
some  distance  down  the  side  hill,  which  accounts  for  tin- 
location  of  the  debris  at  this  point.  Other  pieces  of 
debris  of  smaller  size  were  found  as  far  as  1000  ft.  down- 
stream. 

On  the  east  side  of  the  break  (Buttress  16).  the  wreck- 
age is  much  greater  than  on  the  west.  The  floor  between 
Buttresses  16  and  18  has  dropped  and  the  deck  between 
Buttresses  15  and  16  has  fallen  to  cover  the  whole  wesl 
face  of  Buttress  16.  so  that  it  is  difficult  to  determine 
the  nature  of  conditions  under  that  buttress.  The  cutoff 
wall  between  Buttresses  15  and  16,  shown  in  the  profile 
in  Fig.  1,  p.  20  1.  as  reaching  to  rock,  is  also  partly  con- 
1,  I. ui  ran  be  dimly  made  out,  and  appears  to  extend 
lower  than  the  .-hallow  part  of  the  cutoff,  which  has  dis- 
appeared. On  account  of  the  construction  joints  between 
tlo.,i  and  buttress  and  buttress  and  deck,  these  three  parts 
parated  quite  clearly  in  all  the  debris. 

The  cresl  line  of  the  dam  is  quite  straight,  except  for 

■bt  bend  al   Buttress  11    (due  no  doubl   to  the  crack 

in  the  floor  belou  ).    The  remainder  of  the  dam  is  in  good 

condition,  excepl  lor  the  pronounced  leakage  which  shows 

through  the  construction  joints  of  the  deck  on  buttresses 

i  :,!,!.  e.  oear  the  middle  of  the  'bun  ami  about  above 

ati  .-.    Ai  these  point-  water  has  e\  idently  been 

coming  through  the  expansion  joints  for  some  time,  for 

the  whole  Bide  of  the  buttress  is  in  each  case  covered  with 

a  heavy  armor  of  ice  some  3  ft.  in  thickness.    So  tar  as 

a  casual   inspection   shows,  thi    construction  joints  alone' 

the  rest  i  m      i      apparently  not   I n  working. 

h  would  seem  as  though  the  contraction  became  localized 

in    ;i    few    of   the    -nan-   of   (be   <  Icil. .    and    ibu      formed    pro 

nounced  af  the  two  points  noted. 

Immediately  u  break,  1  be  ground  Bur- 

'      ,i;      cater    o  thai  there 

■     10   m    deep.     The   bottom   of  the 

i   level,   under  (be  .lam,  bul   al   or 

im  in  the  '!'■  ■  i   i be  dam  there  i    a  further 

drop  into  a  deep  pool,  where  water  now   i^.     The   level 

.iboui  ii  ft.  below  the  Boor  of  i be 

dam,  and  soundings  showed  bottom  in  the  pool  about   II 

I  .il  the  depth  of  bcout  jusl  down 

aboul  -I   ft.  below   the  II ■  of  the 

rather  than  in  the 

■  lie  hole  lorn  oui  by  the  rush 


ing  water  has  been  frozen,  it  was  possible  to  discover  in.  | 
it  several  conditions  not  predicted  by  the  borings.  The 
upstream  face  of  the  scour-hole  shows  a  thin  stratum  of 
water-bearing  black  sand  not  far  below  original  ground- 
level,  apparently  similar  to  the  black  sand  which  was 
found  in  the  borings  near  the  middle  of  the  dam.  Other- 
wise, the  face  shows  clay,  presumably  the  same  as  found 
in  the  borings. 

Many  clay  fragments  found  around  the  scour  location 
show  adherent  pieces  of  shale.  If  this  indicates  that  the 
clay  scoured  out  down  to  rock,  taking  with  it  fragments 
of  the  rock,  it  agrees  with  the  fact  that  soundings  in  the 
water  pool  strike  a  hard  surface  with  a  few  inches  of  soft 
covering. 

The  concrete  in  the  dam  seems  to  be  very  good,  al- 
though the  aggregate  is  somewhat  smaller  than  is  usual 
in  such  structures.  It  is  of  a  peculiar  brown  color,  not 
usually  found  in  stone  concrete.  The  rods,  of  a  special 
deformed  type,  in  practically  every  case  are  stripped  from 
the  concrete. 

The  dam  is  in  a  peculiarly  isolated  location.  It  is  at 
the  head  of  a  rocky,  mountainous  stream  (Stony  River), 
which  falls  1800  ft.  from  the  dam  site  to  its  mouth  at 
the  Potomac  River  20  miles  farther  down.  The  nearest 
railway  station  is  Dobbin,  W.  Va.,  on  the  Western  Mary- 
land R.R.,  from  which  point  a  standard-gage  logging  rail- 
road, belonging  to  the  Parsons  Pulp  &  Lumber  Co.,  runs 
up  into  the  mountain  to  an  elevation  some  4200  ft.  above 
sea  level  to  a  number  of  logging  camps.  This  logging 
railway  reaches  within  two  miles  of  the  dam  site  at  a 
point  about  13  miles  from  its  terminus  at  Dobbin.  Con- 
tinued snowstorms  all  during  the  month  of  January  have 
tied  up  the  logging  road  so  that  its  operation  during  the 
week  of  the  failure  of  the  dam  was  extremely  uncertain. 
Some  of  the  few  engineers  who  got  to  the  site  of  the  dam 
on  Saturday,  dan.  16,  were  able  to  get  in  by  the  logging 
road  to  a  poiut  within  two  miles  of  the  dam  where  they 
could  walk  through  from  one  to  three  feet  of  snow  in 
the  woods  to  the  dam  site.  But  those  who  tried  to  reach 
the  dam  Sunday  found  the  logging  railway  tied  up  by 
snow,  so  that  a  number  of  men  bad  to  walk  the  15  miles 
to  the  dam  through  deep  snow.     The  logging  railway  was 

put  in  operation  again  on  M lay  morning  and  was  then 

used  as  the  main  line  from  Dobbin  to  the  dam  site.  The 
courtesy  of  the  Parsons  Pulp  &  Lumber  Co..  in  allowing 
the  free  use  of  their  railway,  when  it  was  in  operation,  to 
all  who  eared  to  go  to  the  dam  was  much  appreciated  by 
those  engineers  who  reached  Dobbin  in  pursuit  of  infor- 
mation. The  W'esi  Virginia  Pulp  &  Paper  Co.,  the  owner 
of  the  (lain,  also  did  everything  in  ils  power  to  make  in- 
formal ion  accessible. 


Substitution    <>f    Subways    f«ir    Elevated    Trncks    in    Boston 

been   reported  against   by  the  Boston  Transit  Commission. 

Petitions  have  beer  presented   to  previous  legislatures  urging 

thai   lie    elevated   railways  in   Boston  and  Charlestown  be  re« 

i  and  subways  bull!   In  their  place  extending   to   Do 

si,  in  one  direction  and  to  Sullivan  Square  In   n ther.     The 

petltlom     wen     pel ai     igo   to    the   Transit   Con 

oe   Investlgal in  Its  report  Jusl  rendered  the  Transit 

Commission  ad'  I         that    thi    cosl   of  such  a   change  would  be 

ovei    H8.00I 'i      The    B n    Elevated   Co.   is   not    financially 

able  i i'  i  change  i lould  11  !»•  legally  com- 
pelled io  do  ho  sin.,  o  ir  i  i  property  right  in  Its  present 
lines,     ii    therefore,  such  a   chnngi    were  made,  n    would   have 

io  I.,    i by  the  taxpayers  of  the  cltj   ai    a   wholi     and  the 

Comml     Ivl   ■      'I'O   i  ii"'  e  Ii    no  Inoi  ease   pi  obs  ble  in   i  he 

of  the  abutting  proportj  by  »  in.  i.  the  taxpayers  would 
i"  compensi i  through  an  Increase  in  the  assessed  valua- 
tion 
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Tfee  P2*<a>p©s@dl  Mers'ainmac  Valley 


By  E.  C.  Sherman* 

The  Merrimac  Valley  Waterway  Board,  created  by  the 
Massachusetts  Legislature  of  1912,  has  submitted  its  final 
report  on  the  development  of  navigation  on  the  Merrimac 
Biver. 

The  stream  is  about  110  miles  in  length,  of  which 
49%  miles,  from  the  New  Hampshire-Massachusetts  line 
to  the  mouth  at  Newburyport,  are  in  Massachusetts. 
The  Board  concludes  that  the  river  should  be  improved 
and  opened  to  navigation  by  providing  a  channel  18  ft. 
deep  at  mean  low  water  from  the  sea  to  Ward  Hill,  about 
one  mile  above  Haverhill,  and  by  providing  a  depth  of 
IS  ft.  by  means  of  a  channel  and  by  building  canals  and 
locks  from  that  point  to  Hunt's  Falls  at  Lowell.  It 
believes  that  all  this  work  should  be  done  under  some 
form  of  cooperation  with  the  Federal  Government. 

Assuming  that  the  United  States  will  improve  the 
river  to  the  head  of  tide  water  at  Ward  Hill,  the  Board 
submits  plans  and  estimates  for  a  project  briefly  de- 
scribed as  follows : 

A  channel  would  be  dredged  in  the  river  from  a  point 
near  Lowell  to  the  dam  at  Lawrence  to  give  a  depth  of  18 
ft.  below  the  low- water  level  of  the  pool  formed  by  that 
dam.  At  Lawrence  a  lock  would  be  provided  so  that 
vessels  could  be  passed  by  the  dam  into  another  channel 
not  less  than  is  ft.  deep  which  would  follow  the  river  to 
a  point  just  above  Kimball's  Island  where  it  would  enter 
the  proposed  Ward  Hill  Canal,  a  direct  cutoff  around 
Mitchell's  Falls  to  the  channel  which,  it  is  assumed,  the 
United  States  will  provide  in  the  tidal  section  of  the 
river. 

Just  below  Kimball's  Island  a  movable  dam  would  be 
constructed  to  form  a  pool  at  the  highest  level  possible 
without  interfering  with  the  power  developments  at  Law- 
rence,  so  as  to  reduce  to  a  minimum  the  excavation  in 
the  channel. 

It  is  proposed  to  make  all  river  channels  200  ft.  wide 
and  to  give  the  Ward  Hill  Canal  a  width  of  100  ft.  The 
width  of  200  ft.  and  the  depth  of  IS  ft.  are  the  same  as 
those  recommended  for  an  improved  channel  from  the 
sea  to  Ward  Hill  by  Col.  Abbot.  Both  locks  will  be  350 
ft.  usable  length,  45  ft.  wide  and  will  have  a  depth  of  is 
ft.  over  the  sill. 

The  lock  at  Lawrence  would  have  a  normal  lift  of 
ahoiit  35  I't.  and  would  he  located  along  the  north  shore 
of  the  river.  The  gates  would  be  of  the  mitering,  girder 
type,  built  of  steel  and  having  oak  quoin  and  meeting 
posts,  the  upper  one  about  27  I't.  high  and  the  lower 
alioiit  .VI  t'l.  high.  The  operation  would  be  by  means  of 
a  strut  and  bull-wheel  similar  to  those  used  at  Panama. 
The  filling  culverts  would  be  placed  in  the  side  walls, 
filling  and  emptying  the  lock  chamber  being  accom- 
plished through  ports  near  the  lock  floor,  and  sluice  gates 
at  the  ends  giving  control.  To  preveni  unnecessary  use 
of  water  ,'ii  Lawrence,  it  is  proposed  to  divide  (be  lock 
into  two  chandlers  of  aboul  l  in  ft.  ami  •.'In  \'i.  by  means 
of  intermediate  gates,  mi  that  for  any  vessel  a  lock  cham- 
ber of  suitable   length    mil)    lie   pro\  ided. 

The  lock  at  Ward  I  Ml  would  have  a  lift  of  about  SC, 
ft.   and    in   other   respects   would   be  similar  to   the  one  .-it 


Lawrence  except  that  the  intermediate  gates  would  not 
be  necessary  and  would  he  omitted. 

In  addition  to  the  two  ship  locks  it  is  proposed  to  pro- 
vide small  boat  locks  about  50  ft.  long,  10  ft.  wide  and  5 
ft.  deep  for  the  convenience  of  pleasure  craft  and  to  con- 
serve the  water-supply  which  is  particularly  valuable  at 
Lawrence  for  power  purposes. 

The  total  length  of  the  Lawrence  dam  is  now  891  ft. 
After  its  extension  of  about  175  ft.  at  the  south  end.  as 
proposed,  it  would  be  reduced  to  about  875  I't.  by  the 
construction  of  the  locks.  It  is  proposed  to  excavate  a 
channel  immediately  below  the  dam  to  compensate  for 
the  restriction  caused  by  the  lock  and  to  further  improve 
conditions  by  removing  the  present  Broadway  bridge, 
substituting  a  new  double-deck  structure  on  the  site  of 
the  B.  &  M.  R.R.  bridge,  to  serve  for  both  highway  and 
railroad.  This  affords  the  advantage  of  requiring  but 
one  drawdn-idge  over  the  lock  and  at  the  same  time  elim- 
inates a  dangerous  grade  crossing. 

The  studies  made  by  the  consulting  engineer  included 
one  with  a  power  plant  which  might  be  installed  to  de- 
velop power  for  lock  operation  and  for  lighting  the  canal 
and  river  channels.  It  would  also  furnish  power  to  pump 
back,  over  the  dam  at  Lawrence,  an  amount  of  water 
equal  to  that  used  for  lockages  to  fully  compensate  the 
owners  of  the  power  rights. 

The  estimated  total  cost  of  carrying  out  the  projed 
prepared  by  the  Board  for  improving  the  river  from 
Ward  Hill  to  Lowell,  is  $5,443,000,  which  is  exclusive 
of  land  damages  at  Ward  Hill  and  of  changes  in  bridges 
at  Lawrence.  The  total  length  of  the  improved  water- 
way would  be  about  15.3  miles. 

The  surveys,  examinations  and  estimates  for  the  river 
channel  excavations  and  for  the  Ward  Hill  Canal  were 
made  by  Geo.  W.  Wood,  of  Maiden.  Mass.  The  writer 
was  retained  as  consulting  engineer  to  advise  the  Board 
on  important  engineering  questions  involved  in  the  in- 
vestigation, including  a  study  of  the  existing  conditions 
at  Lawrence,  the  building  of  locks,  canals  and  dams,  the 
rebuilding  of  existing  structures  and  to  submit  a  report 
with  plans  and  estimates  for  the  necessary  works. 


Interim  Report  of  Board  of  Engineers  as  to  Emergency 
Repairs  to  the  9x8-Ft.  Reinforced-Concrete  Conduit 
Which  Broke  Dec.  25,  1913,  as  described  in  ENGI- 
NEERING News,  Jan.   1.  1914. 

In  compliance  with  instructions  re  -oived  from  Controller 
i'.  II.  Godfrey  we  have  investigated,  as  far  as  possible  up  to 
tin-  present  time,  the  existing  condition  of  the  concrete  watei 
supply  conduit,  ami  herewith  submit  an  Interim  report  with 
our  recommendations  for  the  immediate  strengthening  and 
protection  of  the  section  which  appears  to  us  to  demand  in- 
stant   attention. 

we    Bnd    that    for   a    distance   of icimately   500   ft     on 

both  sides  of  the  recent  break  in  the  conduit  the  i  Kcavation 
for  the  enlargement  of  the  aqueduct*  has  been  carried  too 
close  to  the  conduit  for  its  safety.  Tin  effect  of  this  is  thai 
the  lateral  support  en  the  south  side  of  the  conduit  has  been 
largely  removed,  leaving  an  unbalanced  lead  on  in,,  north 
side.     This,  combined   with  the  fact  that   the  excavation   worl< 

was  railed  down  o>  at i  5  ft.  below  the  bottom  of  the  con 

dult,  makes  an  existing  condition  which  the  conduit  is  mo 
structurally  desigm   i    ti 

To  remedy  this  state  of  affairs  we  inn.    i  i  arious 


•Civil   Engineer,   6   Beacon  St.,   Boston 


•Tin-  "City  Aqueduct"  Is  the  open  Intake  canal,  used  until 
1 1 1 « ■  relnforced-concrete  pipe  conduit  was  built  six  years  ago. 
Thi      iqueduct    Is  b  ed,   and    this    work    induced   the 

conduit    break      Editor 
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methods,  and,  taking-  every  factor  into  consideration,  we 
believe  that  the  following  will  provide  the  most  practicable 
and  prompt  method  of  restoring,  as  nearly  as  possible,  the 
original  conditions  of  the  conduit  and  of  maintaining  an 
uninterrupted   water-supply. 

We  recommend  that  a  rock-filled  timber  crib  be  built  at 
the  present  foot  of  the  bank  adjacent  to  the  conduit  along 
the  weakend  section,  rock  and  earth  to  be  filled  and  tamped 
between  the  crib  and  the  slope,  and  the  fill  to  be  carried  up  to 
the  top  of  the  bank  over  the  conduit;  the  object  being  to 
replace  the  excavated  material  with  new  fill  and  to  support 
this  fill  with  the  crib.  In  the  meantime,  we  repeat  our  pre- 
vious recommendations  that  no  further  earth  excavation 
shall  be  done  on  the  north  side  of  the  aqueduct,  or  any  blast- 
ing permitted  in  the  rock  section  for  the  present,  also  that 
stone  be  placed  against  the  slope  as  rapidly  as  possible,  and 
that  the  overload  of  earth  above  the  conduit  be  removed,  at 
least  to  such  an  extent  as  will  permit  the  filling  of  the  aque- 
duct with  safety,  should  the  necessity  arise  for  adopting  such 
a  measure.  It  is  also  our  opinion  that  such  removal  of  bank 
should    be   done    entirely    with    hand    labor. 

It  is  practically  impossible  to  estimate  at  all  closely  the 
cost  of  the  work  we  have  above  recommended,  which  is  to 
be  carried  out  under  conditions  which  make  speed  and  safety 
the  governing  factors.  We  believe,  however,  that  the  cost 
should    be    inside    of    $100,000. 

As  the  work  we  recommend  to  be  done  is  urgent,  and  the 
contractor  for  the  enlargement  of  the  aqueduct  has  upon  the 
ground  the  plant  and  organization  required  for  doing  it  more 
promptly  and  efficiently  than  could  otherwise  be  done,  we 
would  recommend  that,  if  possible,  arrangements  should  at 
once  be  made  with  him  to  do  the  necessary  work  under  such 
terms  and  conditions  as  the  city  may  be  able  to  arrange.  In 
this  connection,  and  without  in  any  way  concerning  ourselves 
with  responsibility  for  the  present  condition  of  affairs,  we 
may  suggest  that  a  fair  and  reasonable  basis  of  arrangement 
would    be   cost   of  work   plus  a  commission   of    10%. 

We  also  recommend  that  a  thoroughly  competent  superin- 
tendent should  be  placed  on  the  work  as  the  representative 
.,f  the  city  with  authority  to  employ  the  necessary  assistants, 
BUCll  as  timekeepers,  material  checkers,  etc..  and  that  opera- 
be  carried  on  day  and  night  without  intermission  and 
.-very   effort    used   to  push   the  work   as   fast   as   possible. 

In   addition    to   the  above,  we  have  also  considered   bypass- 
ing the  weakened  section  of  the  conduit  with  pipes  laid  along 
of    the    aqueduct    and    connected    to    the    conduit 
headblocks   carried   down   to   rock.     We   be- 
er,    that    the   construction    of   the   crib    and   fill   is 
the  first  requirement. 

Another  matter   requiring  prompt   attention    is  the   removal 

„f  the  6    from  about  600  ft.  of  the  conduit  just  east 

,,f   th<  ".   and    <hf-    bank    of   the   aqueduct    at 

lolnl    should    be   carefully   watched   so   thai    further  pre- 

be  taken  at  <  sa  i  s 

.1     A     JAMIESON, 

7th    Jan..    1914  l:     s     IK  v- 

G     R.    HECKLE, 
To   the    Board    of   Commissioner  o1    Montreal, 

:•; 

Aff&inmal    Meeftiiinvg   of  tlhve  AffiaeiHi= 

eara  Society  of  Emiggiiffiieeff,aiag£ 


Tl  e  annual  meeting  of  the  Amerii  an  Soi  iety  of  Engi- 
i  Id  in  Wu   York,  mi  Jan.   L6,  had 
only  a  Bmall  number  in  attendance,  bu1  the  report  o 

as  not  due  to  .1  falling  off  in 
rehip.     The  number  0 

The  afternoon  to  1  ommittee  re- 

Thi    '  ommitti  e  on   Harbor 

11  nded    thai    in   constructing   rub- 

1    paid 

0  lb.  ton, 

lie   yard.     Tin-   point 

a  e  where  the  I  rans- 

ed  by  the 

Id    bi    paid    for  on   the 


The  Committee  on  Scientific  Management  (us  related 
to  engineering  contracting)  considered  its  subject  under 
three  headings:  History,  Scope  arid  Limitations.  Under 
the  last  heading,  in  discussing  the  ignorance  of  the  aver- 
age contractor  of  the  laws  of  scientific  management,  and 
the  equal  ignorance  of  the  average  efficiency  expert  of 
many  of  the  practical  laws  of  business,  the  following 
sound  statement  occurred:  "It  is  necessary  either  that 
the  contractor  absorb  the  principles  of  the  science,  which 
has  been  developed  largely  outside  of  his  own  business,  or 
to  insist  that  the  efficiency  engineer  proceed  to  learn 
the  business  to  which  he  proposes  to  apply  his  science, 
before  he  takes  on  the  work." 

The  forming  of  a  "Committee  of  Arbitration"  was  a 
subject  which  aroused  much  discussion.  It  was  suggested 
that  a  list  of  arbitrators  be  prepared  (these  to  be  ap- 
pointed, perhaps,  by  the  presidents  of  the  principal  en- 
gineering societies)  so  that  in  the  event  of  disputes 
among  engineers,  architects  and  contractors,  over  the 
wording  of  a  contract,  etc.,  impartial  and  competent 
judges  could  be  selected  promptly  and  an  early  decision 
hoped  for. 

In  connection  with  the  condensation  of  the  multitude 
of  committees  carried  by  the  Association,  it  was  decided 
that  the  various  committees  on  materials  should  use  their 
discretion  in  indorsing  the  material  specifications  de- 
veloped by  other  societies  (e.g ,  the  American  Society  for 
Testing  Materials),  instead  of  duplicating  such  work. 

The  newly  elected  president,  Edward  Wegmann,  pre- 
sided at  the  evening  session:  and  after  his  brief  address, 
G.  H.  Perkins,  of  Warren  Bros.  Co.,  of  Boston,  Mass., 
gave  a  talk,  illustrated  by  motion  pictures,  on  road  con- 
struction. The  remainder  of  the  evening  was  spent  in 
social  intercourse,  including  two  humorous  motion  pic- 
tures and  a  light  supper. 

Jnliiis  R.  Wemlinrjer.  of  1 1  Broadway,  New  York  City, 
was  reelected  Secretary. 

Tlh©     Proposal    Ag|ir©esrfaeim&    Ib©° 


HcasftiitUati©  of 


Tn  this  agreement,  "the  Institute"  means  the  Massa- 
chusetts Institute  oi   Technology,  and   "the   University"    means 

Harvard  University,     li   is  underst i   that   anj    action   of  the 

President    and   Fellows  of   Harvard    College   shall   require   the 

consent  of  the    Board    of   Overseers   wherever  such   > si  ml    la 

necessary   under   the   law        rning    th<     University. 

I.  The  Unlversltj  and  the  [nstltute  shall  be  unaffected  In 
name,  organization,  title  to  md  rights  ovei  property,  or  In 
an;  othei  no illj  mentl id  In  ibis  agree- 
ment. 

II.  The  University  and  the  Institute  shall  cooperate  in 
the    conduct    ol    courses    leading     to    degrees    In    Mechanical, 

leal,  Civil  and  Sanitan    ISngli Ing,   Mining  and   Metal - 

ma   in   the  pr tl i    re  earch   In   iiu.se  branches  of 

\i'iiii'-<t  Science,  The  c pc  and  research  shall  i in- 
ducted In  accordance  with  the  provisions  of  this  agreement 
a  n.i    on    the   Bite   In   Cambridge                I       icqulred    bj    1  he    In- 

on    '  1 etl      \  1  enue   a  rid    1  he   <  !ha  rlei 

bankment  or  on  any  other  site  that  may  be  agreed 

upon  should   future  condll rendei    an  extension  or  change 

1 :  1  ble, 

I I I.  Sub  lei  t  to  ifter  1  et  1  orth  the 

Unlversltj    shall  devote  to  the  pur] referred  to  In  Sect 

11   the  net   Inci 1  ot    til   fund     I ted   on   Its  books 


*'i'ii.      1  1 Deration    bet  «  een    1  he    Unlvei    Itj 

it.   tltute  Framed    In     I90B,    but     which    was    never 

irrletl    Into    effect  wai     printed    In    "Engineering    News."    of 

\i..  il    S,    1906,    p,    :' 
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to  the  Lawrence  Scientific  School;  also  the  use  of  all  mach- 
inery, instruments,  and  equipment  that  are  suited  to  these 
purposes  and  that  the  University  does  not  in  its  opinion  need 
more  urgently  for  other  purposes;  also  not  less  than  three- 
fifths  of  the  net  income  of  the  Gordon  McKay  Endowment; 
also  the  incc.ne  of  all  property  that  it  may  acquire  hereafter 
for  the  promotion  of  education  or  research  in  the  branches 
of  Applied  Science  referred  to  in  Section  II;  also  such  further 
sums  as  it  may   from  time  to  time   feel  able  to  contribute. 

IV.  Subject  to  the  reservations  hereinafter  set  forth,  the 
Institute  s"hall  devote  to  the  purposes  referred  to  in  Section 
II  all  funds,  or  the  income  of  all  funds,  that  it  now  holds  or 
hereafter  acquires  for  the  promotion  of  education  or  re- 
search in  the  branches  of  Applied  Science  mentioned  in  that 
section,  and  in  addition  to  this  as  much  of  the  funds,  or  the 
income  of  funds,  that  it  holds  for  general  purposes  as  is  not 
in   its    opinion    mo  e   urgently    required    for   other   purposes. 

V.  Students'  fees  for  courses  in  the  branches  of  Applied 
Science  mentioned  in  Section  II  shall  be  devoted  to  the  pur- 
poses referred  to  in  that  section.  These  fees  shall  for  the 
first  ten  years  be  deemed  to  be  contributed  by  the  two  in- 
stitutions in  the  proportion  of  the  numbers  of  the  students 
following  these  courses  in  the  Institute  and  in  the  Univers- 
ity's Graduate  Schools  of  Applied  Science,  respectively,  dur- 
ing the  year  1913-14.  At  the  end  of  ten  years  a  different  ar- 
rangement shall  be  made,  if,  in  the  opinion  of  the  two  Cor- 
porations, it  appears  to  be  more  equitable.  The  fees  of 
students  pursuing  courses  in  the  subjects  referred  to  in 
Section  II  in  the  University's  Graduate  Schools  of  Applied 
Science  at  the  time  when  this  agreement  is  adopted  shall  be 
unaffected  by  any  change  brought  about  by  this  agreement. 
For  all  other  students  the  amount  of  the  fees  for  complete 
courses  leading  to  those  degrees  of  the  Institute  and  of  the 
University  that  are  granted  through  the  operation  of  this 
agreement  shall  be  $250  per  annum  until  changed  by  agree- 
ment between  the  two  Corporations.  The  amount  of  fees 
for  partial  courses  and  for  research  shall  be  determined  as 
may   be   agreed   upon    from   time   to   time. 

VI.  The  funds  available  for-  education  and  research  in  the 
branches  of  Applied  Science  referred  to  in  Section  II  shall 
be  expended  through  the  Bursary  of  the  Institute  in  the  pay- 
ment of  salaries,  the  maintenance  of  scholarships,  the  care  of 
grounds,  and  the  erection  and  maintenance  of  buildings  and 
equipment  or  otherwise  as  may  be  agreed  upon  from  time  to 
time,  it  being  expressly  provided  that  all  proposed  appropria- 
tions shall  be  approved  by  the  Corporation  that  supplies  the 
funds,  and  that  buildings  shall  be  erected  only  from  the 
share  of  the  funds  supplied  by  the  Institute. 

V1T.  All  members  of  the  Instructing  Staff  in  the  de- 
partments of  Mechanical,  Electrical,  Civil  and  Sanitary  Engi- 
neering, Mining  and  Metallurgy,  who  give  instruction  in 
courses  leading  to  the  degrees  both  of  the  University  and  of 
the  Institute,  shall  be  appointed  and  removed  by  the  Corpora- 
tion that  pays  their  salaries  after  eonsulation  with  the  other 
Corporation. 

VIII.  All  students  registered  at  the  Institute  in  the  various 
numbered  professional  courses  covered  by  Section  II  that  lead 
to  degrees  of  the  University  shall  be  deemed  to  be  pros- 
pective candidates  for  such  degrees,  unless  they  signify  a 
contrary  intention,  and  shall  be  entitled  to  the  same  rights 
and  privileges  as  students  in  the  professional  schools  of  the 
University. 

IX.  The  President  or  Acting  President  of  the  Institute 
shall  be  the  executive  head  for  all  the  work  carried  on  under 
this  agreement.  As  an  evidence  of  his  responsibility  in  di- 
recting it  he  shall  make  an  annual  report  to  both  Corpora- 
tions. When  any  future  President  or  Acting  President  is  to 
be  selected,  the  President  or  Acting  President  of  the  Univers- 
ity shall  be  invited  to  sit  with  the  committee  that  recom- 
mends the  appointment  of  a  President  or  Acting  President  to 
the  Corporation    of   the    institute. 

x.  As  soon  as  this  agreement  goes  Into  effect,  the  Faculty 
of  the  institute  shall  be  enlarged  bj  the  addition  thereto  of 
the  professors,  associate  professors,  and  assistant  professors 
of  Mechanical,  Electrical,  Civil  and  Sanitary  Engineering, 
Mining  and  Metallurgy,  in  the  University's  Schools  of  Applied 
Bclence.  These  persons  shall  acquire  the  titles  and  privileges 
of  the  same  rank  in  the  Institute  while  retaining  their  titles 
and  privileges  In  Harvard  University,  and  the  terms  and  con- 
ditions of  their  employment  and  their  salaries  sb:iii  be  un- 
affected by  the  change.  The  professors,  associate  professors, 
and  assistant  professors  of  the  Institute  In  the  departments 
of  Mechanical,  Electrical,  Civil  and  Sanitary  Engineering, 
Mining  and  Metallurgy,  shall  acquire  the  titles  and  privileges 
of  the  same  rank  In  Harvard  University  while  retaining  their 
titles  and  privileges  In  the  Institute,  and  the  terms  and  con- 
ditions   of    their    employment    and    their    salaries    shall    be    im- 

affected  by  the  change.  A.11  professors,  associate  professors, 
and     issistant   professors    appointed    under    the    operation    of 


Section  VII  shall  have  the  titles  and  privileges  of  professors 
of  the  University  and  of  the  Institute,  including  the  right  to 
benefit  from  the  pension  systems  of  both  institutions. 

Additions  to  the  Faculty  of  the  Institute  shall  be  made  by 
the  appointment  of  professors,  associate  professors,  or  assist- 
ant profesors  under  the  operation  of  Section  VII,  or  by  the 
Corporation  of  the  Institute  for  other  purposes.  The  Faculty 
constituted  as  indicated  above  shall,  subject  to  such  direc- 
tions as  may  be  given  by  the  Corporation  of  the  Institute, 
prescribe  the  courses  and  conditions  of  entrance  thereto  lead- 
ing to  all  degrees  granted  by  the  Institute.  The  same 
Faculty  shall,  subject  to  such  directions  as  may  be  given  by 
the  Corporation  of  the  University,  prescribe  the  courses  and 
conditions  of  entrance  thereto  leading  to  all  degrees  granted 
by    the    University    under    the    operation    of    this    agreement. 

XI.  Degrees  shall  be  conferred  by  the  Institute  and  by 
the  University  acting  separately  on  the  recommendation  of 
the  Faculty   referred   to  in  Section   X. 

XII.  It  is  expressly  provided  that,  as  regards  the  funds 
and  property  of  the  University  and  of  the  Institute  respec- 
tively referred  to  in  Sections  III  and  IV,  this  agreement  shall 
be  subject  to  any  special  terms  and  requirements  upon  which 
such  funds  and  property  may  be  held;  and  any  property  or 
funds  that  may  be  held  at  any  time  by  either  Corporation 
under  such  terms  and  restrictions  as  would  prevent  their 
use  precisely  as  is  indicated  in  this  agreement,  shall,  never- 
theless, be  used  by  the  two  Corporations  respectively  for 
the  support,  benefit  or  encouragement  of  a  cooperative  effort 
in  the  field  of  education  and  research  in  engineering  and 
mining  in  such  manner  as  may  be  permissible  or  in  accord- 
ance with  the  trusts  upon  which  they  may  be  held. 

XIII.  Whereas,  doubts  might  arise  as  to  the  legal  effect  of 
an  omission  from  this  agreement  of  any  provision  for  its  ter- 
mination, it  is  hereby  provided  that  the  agreement  may  be 
terminated  either  by  the  University  or  by  the  Institute,  but 
that  no  termination  shall  be  made  except  upon  notice  from 
one  party  to  the  other  of  at  least  Ave  years  unless  a 
shorter   time   be  mutually  agreed   upon. 

XIV.  This  agreement  shall  take  effect  when  finally 
adopted  and  approved  by  the  Corporation  and  Board  of  Over- 
seers of  the  University  and  the  Corporation  of  the  Institute; 
and  the  cooperation  referred  to  in  Section  II  shall  begin  when 
the  Institute  is  ready  to  open  courses  in  Engineering  and 
Mining  on  the  site  in  Cambridge  mentioned  in  that  Section. 


Tlhi©  Sfalbwsi;^  Sa{ha®a2ii®:m  lira 
CIhn<esig>@ 

The  city  of  Chicago  ha?  failed  in  its  attempt  to  at- 
tract outside  capital  to  invest  in  a  scheme  for  au  exten- 
sive and  independent  underground  rapid-transit  railway 
system,  and  there  is  now  a  move  to  submit  to  public 
vote  the  question  of  the  desirability  of  establishing  a 
subway  system.  It  will  be  of  interest,  therefore,  at  this 
time,  to  review  the  steps  that  have  led  up  to  the  present 
situation. 

For  several  years  past  numerous  projects  and  schemes 
have  been  advanced  for  the  construction  of  subways  in 
Chicago,  in  order  to  remove  the  street  cars  (and  in  some 
cases  the  elevated  railways  also)  from  the  surface  and 
so  relieve  the  traffic  congestion  in  the  streets  and  at  the 
same  time  improve  the  rapid-transit  facilities.  Some 
of  these  projects  have  been  prepared  by  engineers  or 
boards  appointed  by  the  city  I'm  that  purpose,  and  others 
by  engineers  acting  on  their  own  initiative. 

In  August,  1911,  the  city  appointed,  a  subwaj  commis 
sion,  composed  of  three  engineers,  lis  first  report  (En- 
gineering News,  Nov.  L6,  L911)  presented  plan-  for 
two  separate  subway  systems:  one  of  these  for  the  ele- 
vated railway  train-  and  the  other  for  the  surface  lines. 
although  the  report  expressed  doubt  us  to  the  advisability 
of  providing  subways  for  the  surface  ears.  In  1912,  this 
commission  was  directed  to  present  a  scheme  for  a  com 
prehensive  system  of  subways  extending  into  the  outly- 
ing districts,  and  to  be  operated  entirely  independent  of 
existing  means  of  transportation.     Its  report  on  such  a 
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system  was  reviewed  in  Engineering  News  of  Oct.  3, 
1912. 

In  the  fall  of  1913,  the  city,  through  the  above  com- 
mission, invited  bids  for  such  a  comprehensive  subway 
system,  this  system  aggregating  about  57  miles  of  line 
and  being  estimated  to  cost  $130,000,000  ($90,000,000 
for  construction  and  $34,000,000  for  equipment.  The 
city's  grant  of  operating  privileges  is  limited  by  law  to 
20  years,  so  that  liquidation  of  the  construction  debt 
would  have  to  be  based  on  the  prospective  earnings  of  the 
system  during  a  20-year  term.  These  conditions  were 
outlined  in  our  issue  of  Nov.  20,  1913.  The  bids  under 
this  proposition  were  to  be  opened  on  Jan.  5,  but  the  fi- 
nancial conditions  and  limitations  proved  unattractive, 
and  no  bids  were  received.  The  only  communication  re- 
ceived was  a  letter  stating  that  a  hid  (for  an  entirely 
different  proposition)  would  be  made  later  by  parties 
backed  by  foreign  capital.  As  a  result  of  this  failure  to 
secure  any  bids,  the  Harbor  and  Subway  Commission  re- 
signed,  <>n  the  ground  that  its  services  were  no  longer 
needed  and  there  wi  s  no  work  for  it  to  do. 

This  disposes  of  the  project  for  an  underground  rapid- 
transit  railway  system.  There  still  remains  the  project 
for  the  construction  of  a  more  limited  subway  system  for 
the  use  of  the  surface  cars  and  elevated  trains,  in  order 
to  reduce  the  present  congestion  of  si  reel  traffic  in  and 
adjacent  to  the  business  district.  This  system  has  been 
planned  and  recommended  by  Bion  J.  Arnold  (Engi- 
neebing  News,  Feb.  23,  1911),  and  Fur  its  construc- 
tion there  is  available  the  city's  traction  fund,  consisting 
of  its  55%  share  of  the  net  receipts  of  the  street-railway 
companies.  It  would  be  owned  by  the  city  and  leased 
to  the  companies. 

The   initial    part  of   this   system,   with  one  north-and- 
south    through    line   and    an   east-and-west   loop   line  con- 
nect ing  with   the  present   river  tunnels,  is  estimated  to 
618,900,000,    v,  nil    $867,000    for   equipment.     Ex- 
tensions, to  be  Innlt  as   required,   would  bring  the  total 

cost  up  to  $35,300,1 ror  construction  and  $1,600,000 

for  equipment.     The  cosl   For  equipment,  however,  would 
the  companies,  under  the  plan  of  leasing  the 
subways  to  them  until  the  expiration  of  their  franchises 
in   IT',. 

Thi   question  of  the  city's  policy  in  the  matter  is  likely 
in  I"    submitted  to  public  rote,  and  two  rival  petitions  to 
1    licago  election  commissioners  arc  being  circulated 
calling  (Minn  rote  on  the    ubway  problem  (as 

a  matter  of  public  policy)  at  the  regular  election  in 
April,  ]'>\  I.  One  ask-  thai  thi  re  he  a  rote  on  the  <pics- 
timi  of  ;t  comprehen8iv<  ransil  subway  system,  to 

upo !i  term    e     'ill  insure  municipal  owner- 
ship within  •".'!  years,  out  oi  thi   earning    of  I he    ubway. 
her  petition  aske  that  there  lie  a  vole  on  the  qnes- 
uction  by  the  city  (u  ing  it    t rad ion 
fund)   of  an   initial   system   of  municipally  owned     ub 
to  be  !  ased   to  I  railway  companies  ami 

q   irecl.     Boi  b  pel  it  ions  pro*  icle  I'm-  a 
universal    transfei 
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The  British  Submarine  "A  7"  W»»  l.o»«  with  twj  officers  and 
nine  men  on  board,  in  Whitesand  Bay.  five  miles  from  Ply- 
mouth. England,  on  Jan.  16.  During  practice,  the  "A  7"  sank 
and  failed  to  rise  again,  making  the  sixth  of  her  class  ("A") 
to  fail.  She  is  one  of  a  class  of  nine  vessels  numbered  A  5  to 
A  13,  was  built  in  1904  and  measured  150  ft.  in  length.  Her 
submerged  displacement  was  204  tons.  Her  600-i.hp.  engines 
propelled  her  at  16  knots  on  the  surface,  and  nine  knots 
when    submerged. 

Production  of  Portland  Cement  in  1913  exceeded  that  of 
any  previous  year,  according  to  the  estimate  of  Ernest  F. 
Burchard.  for  the  U.  S.  Geological  Survey,  made  public  on 
Jan.    22.       In    the    United    States    92.406,000    bbl.    of    Portland 

cement    were    manufactured,    against    82.438.096    bbl.    in    1912 

an  increase  of  129!.  The  shipments  in  1913  were  88,853.000 
bbl.  as  compared  with  85.012,556  bbl.  for  the  preceding  year 
— an  increase  of  4.5';;.  The  average  selling  price  per  barrel 
was  higher  in  1912  than  in  1913.  Of  the  11  commercial  dis- 
tricts, the  five  highest  with  their  production  in  barrels  and 
their  per  cent,  of  increase  over  1912,  are  as  follows:  (1) 
eastern  Pennsylvania  and  western  New  Jersey.  27.079.000, 
9.4%;  (2)  Illinois  and  northwest  Indiana,  12.406,000,  16.4%; 
(3)  California  and  Washington,  8,916,000,  21.5%;  (4)  Iowa 
and  Missouri,  8.427,000,  11.1%;  (5)  Ohio  and  western  Penn- 
sylvania,   7,704,000,    4.7%. 

The  Montreal  Water  Situation  has  developed  considerably 
since  the  conduit  break  of  Dec.  25.  The  emergency  proceed- 
ings suggested  in  the  interim  report  of  Jamieson,  Lea  and 
Heckle,  as  printed  on  another  page  of  this  issue,  are  now 
being  carried  out.  At  the  same  time,  to  provide  the  urgent 
need  for  some  sort  of  a  duplicate  supply  (both  for  fire  pro- 
tection and  for  domestic  supply),  a  steel  main  is  being  laid 
connecting  the  Lachine  Canal  to  the  city's  pumping  station, 
so  that  in  case  of  a  failure  of  the  conduit  supply  the  city 
would  not  be  left  dry.  An  appropriation  of  $100,000  was  made 
by  the  Council  for  this  auxiliary  main.  A  further  emergency 
provision  is  an  additional  connection  between  the  mains  of 
the  Montreal  Water  &  Power  Co.  and  the  city  mains,  whereby, 
in  case  of  failure  of  the  city  supply,  some  20.000,000  gal.  more 
can  ba  pumped  in  from  the  company's  mains  than  under  the 
existing  physical  relations  of  the  two  systems.  The  company 
already  had  on  order  additional  transformer  equipment  to 
enable  its  pumping  plant  to  be  run  at  full  power,  and  this 
will  be  ready  for  service  in  a  short  time.  When  installed,  the 
company  will  be  able  to  supply  a  large  part  of  the  city's 
demand   in   addition   to   taking   care   of  its   own   customers. 

Negotiations  between  city  and  company  for  an  arrange- 
ment under  which  the  city  may  take  over  the  company's 
property  have  been  under  way.  One  of  the  matters  dis- 
cussed was  setting  a  fixed  price  and  a  fixed  time  limit  for 
the  purchase.  The  company's  present  charter  permits  the 
city  to  expropriate  the  company  at  any  time,  and  the  com- 
pany has  now  a  bill  in  the  legislature  abolishing  this  pro- 
vision. 


PEM.S0HAILS 
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Mr.   A.   D.   Millard,   Roadmaster   of   the   Chicago,    P la    & 

St.  Louis  R.R.,  at  Jacksonville,   111.,  has  been  promoted   to  be 
Engineer,   with    headquarters   :ii    Springfield,    111, 

Mr.  O.   F.  Berry,  of  Carthage,    111.,   former  Chairman   of   the 

Railroad    and    Warehouse    Commission    of    Illinois,    has    I i 

appointed    Special    Examiner,    Interstate    Commission. 

Mr.   George   F.   Maddock.   M.   Am.   Soc.   M.   E.,   has   been   ap- 
pointed   Manager  of  the  department    of  examinations  ana 
porta  of  H.  M.  Byllesby  ,*:•  Co.,   Engineers,  Chicago,   ill. 

Mr.    s.    Wolff,    formerly    Manager    of    the    Cleveland,    Ohio, 

office  of  the  Allls-Chalmera  Co.,  has  l n  appointed   Manager 

of  the  Chicago,  ill,  office  of  the  I  >•■   Laval  Steam  Turbine  Co 

Mr.    Richard   C.    Harrison,   former  Second    Deputy   Commls- 

lon   i   "i"  Docks  &  Perries,  Mew  fork  City,  ic.s  been  appointed 

First   Deputy   Commissi i.   :il    :>    salary   "f  $5000   per  I urn 

Mr     William   J.    Wood,    of    Evansvllle,    i mi ..    former   Chali 
man    of   the    Railroad    Commission    of    Indiana,    lias    been    ap- 

ip hi., i    Bpeclal    Examiner,    Interstate    Commerce   Commls- 

i  i. .ii. 

\ir    Edward  i,.  Walker,  Assoc.  M,  Am,  Soo,  C   El.,  reoentl] 

i   Ing    Engineer,  Chli  t   ECni  I  iffli  e,    Depi i 

,i.,  Bupplj  pnd  E'.eotrlolty,  New  v. .it,  City,  has  been 
appol a  Assistant  Engineer  .a'  the  Pennsylvania  State  Wa- 
ter   Supply    Commission,    with    headquarters    al     HarrUburg, 

Penn,     Mi     Walker  in  .-i   graduate  in  olvll  engli ring  <.t  tic 

i,  ,    Polytechnic   in  tltute,  olass  ..r   i s;it. 

Messrs,   Tic-     U     Hurburt,    M     lm    Boo    C     E„   and    H     A 
l; i.. .•■    He-    formation    ..r    the    partnershi '    Hur- 
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i  burt    &    Rondo.    Civil    Engineers,    with    offices    at    502    Henry 
fBldg.,   Portland.   Ore. 

Mr.  Edward  de  V.  Tompkins,  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  New  York  City,  has  been  appointed  Second  Deputy 
Commissioner  of  Docks  &  Ferries,  New  York  City,  at  a  salary 
of  $5000   per  annum. 

Mr.  E.  B.  Hall,  recently  Division  Master  Mechanic  of  the 
j  Chicago  &  Northwestern  Ry..  at  Chicago,  111.,  has  been  pro- 
i  moted  to  be  Assistant  to  the  General  Superintendent  of  Mo- 
tive  Power   at   Chicago. 

Mr.  L.  Earle  Thornton  has  been  appointed  City  Engineer 
of  P.nsacola,  Fla.,  by  the  Board  of  Commissioners,  succeeding 
Mr  George  Rommel,  Jr.,  M.  Am.  Soc.  C.  E.,  resigned  as  noted 
in   our  issue   of   last   week. 

Mr.  H.  E.  Obenshain  has  sold  his  interest  in  the  Roanoke 
Iron  Works.  Inc.,  Roanoke,  Va„  and  has  resigned  as  Presi- 
dent of  the  company,  in  order  to  open  an  office  in  Roanoke 
as    a    manufacturers'    agent. 

Dr.  Hermann  M.  Biggs,  recently  Chief  Medical  Director 
of  the  New  York  City  Health  Department,  has  been  appointed 
Commissioner  of  Public  Health  of  the  State  of  New  York,  for 
three  years  at  a  salary  of  $8000  per  annum. 

Mr.  D.  E.  Lauderburn  has  withdrawn  as  a  member  of  the 
firm  of  Vitale  &  Rothery,  Forest  Engineers,  New  York  City, 
and  has  established  an  office  of  his  own  at  56  Worth  St.,  New 
York   City,   for  the  practice   of  forest   engineering. 

Mr.  B.  Oates,  formerly  with  the  Fawcus  Machine  Co., 
Pittsburgh,  Penn.,  and  recently  with  Henry  Steers,  Inc.,  New 
York  City,  has  been  appointed  Mechanical  Engineer  of  the 
Morris  County  Crushed   Stone  Co.,  Morristown,   N.  J. 

Mr.  John  F.  Hammond.  M.  Am.  Soc.  C.  E.,  has  completed 
his  work  in  Oswego.  N.  Y.,  as  Resident  Consulting  Engineer 
on  sewerage  and  sewage-disposal  works,  and  has  resumed 
his  practice  as  Consulting  Engineer  at  123  Oak  St.,  Richmond 
Hill,   Queens  County,  N.   Y. 

Mr.  Gustav  Lindenthal,  M.  Am.  Soc.  C.  E„  Consulting  En- 
gineer, New  York  City,  has  been  awarded  a  gold  medal  at  the 
International  Exhibition  at  Leipzig,  Germany,  for  the  design 
and  plans  of  the  Hell  Gate  steel  arch  bridge  of  the  New  York 
Connecting  R.R.,  described   in  our  issue  of  Jan.   8. 

Mr.  William  Walliser,  recently  Division  Superintendent  of 
the  Chicago  &  Northwestern  Ry.,  at  Belle  Plaine,  Iowa,  has 
been  appointed  Assistant  to  the  General  Manager  at  Chicago, 
111.  He  is  succeeded  at  Belle  Plaine  by  Mr.  B.  E.  Terpning, 
formerly  Superintendent  of  passenger  terminals  at  Chicago. 
Mr.  M.  H.  Gold.  Assistant  Engineer  of  the  .'eaboard  Ait- 
Line  Ry.,  at  Jacksonville,  Fla.,  has  been  promoted  to  be 
Division  Engineer  of  the  Alabama  division,  with  headquarters 
at  Americus,  Ga.  Mr.  Gold  entered  the  service  of  the  Sea- 
board Air  Line  Ry.  soon  after  his  graduation  from  the  North 
Carolina    Agricultural    &    Mechanical    College    in    1908. 

William  F.  Berry,  former  Vice-President  of  the  Boston  & 
Maine  R.R.,  died  at  his  home  in  Winchester,  Mass.,  Jan.  9. 
He  was  born  in  Biddeford,  Maine,  in  1S44,  and  began  railway 
work  at  20  years  of  age  as  an  agent  on  the  Eastern  R.R.  He 
was  continuously  employed  by  this  railway  and  its  successor, 
the  Boston  &  Maine  R.R.,  until  a  few  months  ago. 

Mr.  Charles  E.  Burr,  Superintendent  of  the  Pennsylvania 
division  of  the  Delaware  *  Hudson  RI!.,  at  Carbondale,  Penn., 
has  been  appointed  Acting  General  Superintendent  of  Trans- 
portation, with  headquarters  at  Albany.  N.  Y.,  succeeding  Mr. 
Charles  E.  McKim.  temporarily  retired  on  account  of  ill 
health.  Mr.  Burr  is  succeeded  at  Carbondale  by  Mr.  C.  A. 
Morgan,    Trainmaster. 

Mr.  Andrew  E.  Kalbach,  a  graduate  of  the  United  Stat.s 
Naval  Academy,  at  Annapolis,  class  of  1S96.  and  a  former 
naval  officer,  has  been  appointed  Deputy  Commissioner  of 
Stret  Cleaning,  New  York  City,  at  a  salary  of  $5000  per  an- 
num.    Since   190S   Mi'.    Kalbach    has   hen    eon :ted    with    the 

Rapid    Transit    Subway    ('instruction    Co.    and    witli    the    New 
York   City   Interborough   R.R.   Co. 

Mr.  Harold  C.  Stevens.  Assoc.  M.  Am.  Soc.  C.  E.,  Principal 
Assistant  Engineer  of  Johnson  &  ITuller,  Consulting  Engi- 
neers and  Sanit.uy  Experts,  New  Yi'ik  City,  lias  been  ad- 
mitted to  membership  in  the  Arm.  Mr.  Stevens  is  a  graduate 
oi  the  Massachusetts  institute  of  Technology,  .lass  of  1S9S, 
and  was  formerly  Assistant  Designing  Engineer  of  the  Board 
of  Water   Supply.   New    rork    city. 

Mr.  William  C.  Boeder  has  been  appointed  Assistant  Di- 
rector of  Public  Works  of  Philadelphia,  Penn.,  and  will  have 
tlr.'  supervision  of  the  Bureau  of  Street  Lighting,  City  Prop- 
i  riv.    Highways,    Street    Cleaning.    Su>ve\s    and    Water-  Works. 

Mr     Reeder    graduated    in    civil    engineering    from    the    Urri- 

verslty  "f  Pennsylvania   and   has  served   in   the  englnerlng  de- 
partments  of   Philadelphia    for   the   past   22    years, 


Mr.  Robert  P.  Howell,  Assoc.  M.  Am.  Soc.  C.  E.,  Town  Sur- 
veyor and  Civil  Engineer  of  Phillipsburg,  N.  J.,  has 
elected  one  of  the  five  Commissioners  of  the  town,  under  the 
commission-plan  government.  Mr.  Howell  is  a  graduate  of 
Lehigh  University,  and  has  been  Town  Engineer  for  the  past 
10  years.  He  has  also  served  as  inspector  of  pipe  and  cast- 
ings for  the  cities  of  New  York  and  Boston  at  the  Warren 
Foundry,    Phillipsburg. 

Mr.  Charles  H.  Eglee.  Assoc.  Am.  Soc.  C.  E.,  for  nine  years 
General  Manager  of  the  Ambursen  Hydraulic  Construction 
Co.,  Boston,  Mass.,  in  charge  of  construction  work,  has  re- 
signed to  become  connected  with  the  Aberthaw  Construction 
Co.,  also  of  Boston,  and  will  have  charge  of  all  dam  and 
reservoir  work  for  this  company,  which  has  recently  added 
a  dam-building  division  to  its  other  concrete  construction 
departments.  Mr.  Eglee  is  a  native  of  Boston  and  has  been 
a  waterworks  contractor  since  1SS3,  when  he  was  admitted 
to  the  firm  of  Henry  L  wis,  Contractor,  of  I'.oston.  In  1885 
he   established   a    contracting    business    under    his    own    name. 

Charles  C.  Riley,  General  Superintendent  of  Transporta- 
tion of  the  Baltimore  &  Ohio  R.R..  the  Baltimore  &  Ohio 
Southwestern  and  the  Cincinnati,  Hamilton  &  Dayton  Rys.,  at 
Baltimore,  Md„  died  in  Washington,  D.  C.  Jan.  6.  He  was 
in  his  50th  year.  Mr.  Riley  was  educated  to  be  a  physician, 
but  soon  after  his  graduation  from  the  Central  College  of 
Physicians  and  Surgeons  at  Indianapolis.  Ind  ,  he  started 
railway  work  as  a  clerk  in  the  freight  office  of  the  Cincinnati. 
Indianapolis,  St.  Louis  &  Chicago  R.R.  He  was  promoted 
through  various  clerical  positions  with  this  railway  and  its 
successor,  the  Cleveland,  Cincinati,  Chicago  &  St.  Louis  R.R. 
until   1897,  when  he  went   to   the  B.   &   O.  Southwestern. 

Mr.  Howard  S.  McNair,  former  Assistant  Secretary  and 
Treasurer  of  the  New  Orleans  Ry.  &  Light  Co.,  has  been 
appointed  Chief  of  the  engineering  department  of  the  United 
Gas  &  Electric  Corporation,  New  Orleans,  La.  Mr,  McNair 
was  at  one  time  employed  by  Mr.  J.  F.  Coleman,  M.  Am.  Soc. 
C.  E..  Consulting  Enginer,  New  Orleans.  He  has  been  con- 
nected with  the  New  Orleans  Ry.  &  Light  Co.  for  the  past 
five  years,  and  was  Assistant  to  the  President.  Mr.  Hugh 
McCloskey,  now  President  of  the  American  Cities  Co.  Mr. 
McNair  will  have  supervision  of  all  the  engineering  and  con- 
struction work  of  the  public  utilities  companies  controlled 
by  the  American  Cities  Co.  in  New  Orleans,  Birmingham. 
Nashville.    Knoxville,    Memphis.    Little    Rock    and    Houston. 


W.  B.  Linsley.  former  Division  Superintendent  of  the  Chi- 
cago &  Northwestern  Ry.,  died  at  his  home  in  Escanaba 
Mich.,  Jan.   10. 

Albert  W.  Martin,  former  Superintendent  of  the  Boston 
division  of  the  New  York.  New  Haven  &  Hartford  R.R.,  died 
in  a  street  car  in  Boston,  Mass.,  Jan.  12.  He  was  62  years 
old. 

Bernard  Corrigan,  President  of  the  Kansas  City  Construc- 
tion Co.,  one  of  the  most  prominent  contractors  of  Kansas 
City,  Mo.,  died  Jan.  6.  Mr.  Corrigan  was  formerly  President 
of  the   Metropolitan   Street   Railway  Co.,   of  Kansas  City. 

E.  F.  Ackerman,  Assistant  Engineer  of  the  Lehigh  Valley 
R.R.,  New  York  City,  died  Dec.  26,  at  Johns  Hopkins  Uni- 
versity Hospital,  Baltimore,  Md.  He  had  been  with  the  Le- 
high Valley  R.R.  since  1S96,  when  he  began  work  as  a 
draftsman. 

C.  Q.  Horton,  a  bridge  contractor  Of  Austin.  Tex.,  was 
ci  [entally  killed  on  Jan.  :;.  at  Granger,  Tex.,  by  the  fall 
of  a  portion  of  a  bridge  he  was  constructing.  According  to 
a  newspaper  dispatch  Mr.  Horton  was  superintending  thi 
erection  of  a  county  road  steel  bridge,  when  a  section  of  the 
structure    collapsed,    killing   him    instantly 

Wilmer  OHn  chrismas.  Assistant  Engineer,  U  S  N 
tired,  died  at  his  home  irr  New  York  City,  Jan.  12.  II.  wai 
born  irr  1851,  at  Valley  Forge,  Penn.,  and  in  the  very  housi 
made  famous  as  the  winter  headquarters  ol  G i  Wash- 
ington during  in.-  most  trying  period  of  the  Revolutlonarj 
War.  Mr.  Chrismas  ws  educated  al  Meigs  Academy,  Potts- 
down,  Perm.,  the  Philadelphia  Polytechnic  Institute  and  the 
Naval  Academy  at  Annapolis.  He  was  commissioned  Assist. 
ant  Engineer  in  the  United  stat.s  Navy  In  IsTT  and 
many  cruises  before   his  retirement   In    1887 

Edwin  B,  Nolan,  head                         i  lals  disposition  depart- 
ed the  Westln  cturlng  Co.,  Bast 

Pittsburgh,   Penn.,   died   at   hla   home   In   Wllkinsburg,    Penn., 
Jan    13.     Mr.  Nolan's  service  with  the  Westiqghouse   Electric 
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Co.  began  in  1SS7.  Subsequently  he  was  made  Superintendent 
of  the  company's  Allegheny  factory  and  there  had  charge 
of  the  building  of  the  first  alternating-current  generators 
for  the  Niagara  Falls  power  plant.  In  1898  he  was  sent  to 
France  to  establish  a  factory  for  the  company  at  Havre.  On 
his  return  to  the  United  States  in  1902  he  was  placed  in 
charge   of   the   materials   disposition    department. 

Calvin  Milton  Woodward,  Professor  Emeritus  and  Dean  of 
Washington  University,  St.  Louis,  Mo.,  died  at  his  home  in 
St.  Louis.  Jan.  12,  in  his  77th  year.  He  was  born  Aug.  26, 
1S>37,  at  Fitchburg,  Mass.  He  was  educated  in  the  public 
schools  of  Fitchburg  and  at  Harvard  University,  where  he 
graduated  in  I860.  Soon  afterward  he  became  Principal  of 
the  high  school  at  Newburyport,  Mass.;  but  his  work  here  was 
soon  interrupted  by  the  outbreak  of  the  Civil  War,  for  he 
left  his  school  to  enlist  in  the  army  and  ultimately  became 
Captain  of  Company  A,  4Sth  Massachusetts  Volunteers.  After 
the  war  he  settled  in  St.  Louis,  Mo.,  and  for  five  years  was 
Vice-Principal  of  Smith  Academy.  In  1870  he  was  appointed 
Professor  of  descriptive  geometry  and  dean  of  the  school  of 
enginering  and  architcture  at  Washington  University.  He 
retired  from  active  work  in  1909,  having  completed  40  years' 
service  with  the  University.  Prof.  Woodward  was  the  founder 
of  the  St.  Louis  Manual  Training  School,  and  he  had  been  a 
director  of  the  institution  from  its  foundation  to  the  time 
of  his  death.  He  also  served  as  a  member  and  as  President 
of  the  St.  Louis  Board  of  Education.  At  various  times  since 
1S91  he  was  a  regent  of  the  University  of  Missouri.  Prof. 
Woodward  was  a  Past-President  and  honorary  member  of  the 
St.  Louis  Engineers'  Club,  and  was  one  of  the  most  prominent 
and   active   citizens    of   St.    Louis. 

John   Walker   Wilkins,   a   pioneer   English   telegraph   engi- 
neer, died  Dec.   IS,  at  his  home  at  Kingston-on-Thames  in  his 
S7th    year.      His    early    training   and    experience    was    in    civil 
engineering,   but   he   took   great   interest   in   electrical   experi- 
ments,   at   a    time    when    electricity    was    first     being     put     to 
practical   uses.     While   still  a   very   young   man   he   was   asso- 
ciated  with   William    Fothergill   Cooke   in   the   construction   of 
railway  telegraph  lines.     Shortly  afterward  he  was  appointed 
Resident    Superintendent    of    Telegraph    on    the    Northampton 
&    Peterborough    Ry.,    the    first   position    of   its    kind    in    Eng- 
land.    About  the  same   time,  in  1845,  Mr.   Wrilkins  first  began 
to   experiment   with    wireless   telegraphy   and   is   said   to   have 
obtained    signals    between    elevated    wires    120    ft.    apart.      He 
has    been    credited   as   having   made   the   earliest   recorded   ex- 
periments   in    wireless    telegraphy;    these    experiments    were 
described    in    the    "Mining   Journal,"    of  London,    Mar.    31,    1849. 
Mr.  Wilkins  came  to  the  United  States  in  1S51   to   make  tele- 
graphic   installations,    but    the    contractor    by    whom    he    was 
employed  became  involved  in  lawsuits  with  the  owners  of  the 
Morse   telegraph   patents,   and    Mr.   Wilkins   was   compelled  to 
ii    his   work    in    telegraphy.     He    returned   to   civil   en- 
ring    and    for    a   short    time    was    employed    by    the    con- 
ira  for  the  Ohio  &  Mississippi   It. It.     Returning  to   Bug- 
tie   was  engaged   for   several   years   in    railway   construc- 
tion  in   all   parts  of  Europe   for  Thomas  Brassey,   the   famous 
i        to:        \i>.,    returning  to  England   he  engaged 
in   other  business,   but  alv,  ljti     maintained    an    interest  in  en- 
irch       He    was   a    frequent   con- 
a  grea!      ai  le1 1    of  subjects. 
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NORTH     DAKOTA    SOCIETY     OF     ENGINEERS. 

Feb.    12-13.      Annual    convention    at    Fargo,    N.    D.      Secy.,    E. 
F.    Chandler,    University    of    North    Dakota,    Fargo. 
AMERICAN  CONCRETE  INSTITUTE 

Feb.    16-20.      Annual    meeting    in    Chicago.    111.      Secy.,    E.    E. 
Krauss.    Harrison   Building,    Philadelphia. 
IOWA    ENGINEERING    SOCIETY. 

Feb.  18-20.     Annual   meeting  at   Council  Bluffs,  Iowa.     Secy., 
S.    M.    Woodward,    Iowa    City,    Iowa. 
MINNESOTA   ENGINEERS'    AND   SURVEYORS'    SOCIETY. 
Feb.    24-25.      Annual    meeting   at    St.    Paul,    Minn.      President, 
Wm.   Danforth,   411    Hackney   iiuilding,  St.  Paul,   Minn. 
INDIANA    SANITARY   AND    WATER    SUPPLY    ASSOCIATION. 
Feb.    26-27.       Annual    meeting    at    Indianapolis,    Ind.       Secy., 
Dr.    W.    F.    King,'    Indianapolis. 
AMERICAN    RAILWAY    ENGINEERING    ASSOCIATION. 

Mar.    17-20.      Annual    convention    at    Chicago.       Secv.,    E     H 
Fritch,    900    S.    Michigan   Ave.,    Chicago,    ill. 

International  Association  or  Fire  Engineers — President 
Haney  has  called  a  meeting  of  the  directors,  to  be  held  in 
New  Orleans,  La.,  on  Feb.  23,  to  select  the  date  and  to  ar- 
range a  program  for  the  annual  convention  of  1914.  Sugges- 
tions are  invited  on  both  questions  and  should  be  forwarded 
to    the    Secretary,    James    McFall,    Roanoke,    Va. 

Indiana  Engineering  Society — The  34th  annual  convention 
of  the  Society  will  be  held  at  the  Hotel  Severin,  Indianapolis, 
Ind.  The  first  session  (on  Jan.  22)  is  for  surveyors  only;  all 
county  surveyors  are  urged  to  be  present.  At  the  regular 
sessions,  many  engineering  committees  will  report.  Among 
the  papers  to  be  presented  are  the  following:  "Construction 
of  Concrete  Stret  and  Highway  Pavement,"  C.  D.  Franks; 
"Brick  and  Concrete  Road  Building,"  A.  W.  Blunk;  "Testing 
of  Commercial  Sands,"  Prof.  H.  H.  Scofield;  "Measurement  of 
Gravel  in  Piles,"  O.  C.  Clark;  "Economics  of  Railway  Block 
Signaling."  E.  D.  Cloud;  "Bridge  Foundations  in  Gravel 
Channels,"  J.  W.  Mueller;  "Vertical  Posts  of  Bridges  and 
Their  Permanent  Distortion  Due  to  Secondary  Stress,"  Prof. 
Albert  Smith:  "Comparative  Tests  of  Concrete  Columns," 
W.  K.  Eldridge.  The  annual  dinner  is  scheduled  for  Jan.  22. 
The    Secretary    is   Charles   Brossmann,    of   Indianapolis. 

American  Electric  Railway  Association — The  mid-year 
conference  will  be  held  in  New  York,  Jan.  29-31.  The  sub- 
jects to  be  considered  are:  "Economic  Aspects  of  Regulation 
Compared  with  Profit  Sharing  with  Municipalities";  "Effect 
of  Rate  of  Fare  on  Riding  Habit";  "Inherent  Hazards  of  the 
Electric  Railway  Industry";  "Present  Day  Influence  of  Labor 
on  Legislation."  Among  the  speakers  scheduled  are  Halford 
Erickson,  of  the  Wisconsin  State  Railroad  Commission,  and 
P.  W.  Hild,  General  Manager  of  the  Portland  Ry.,  Light  & 
Power  Co.  On  Jan.  29,  the  annual  banquet  will  be  held  at  thn 
Waldorf-Astoria.  The  Secretary  is  E.  B.  Burritt,  29  West  39th 
St.,   New   York. 

Alabama  Association  of  Highway  Engineers — -At  the  an- 
nual meeting  of  the  Association,  in  Montgomery,  Ala.,  on 
Jan.  10,  R.  P.  Boyd,  Assistant  State  Highway  Engineer,  was 
elected  President.  The  Secretary  is  S.  J.  Cumming,  of  Gads- 
den,  Ala. 

Wisconsin  Municipal  Contractors*  Association — At  the 
sixth  annual  meeting,  at  Milwaukee,  on  Jan.  12,  George 
Stanehfield,  of  Fond  du  Lac,  was  elected  President.  The  Sec- 
retary  is  D.   Johnson,   of  Oshkosh. 

Idaho  Society  of  Engineers — The  annual  convention  will 
be  held  in  Boise,  Idaho,  Feb.  5-7,  and  will  overlap  the  con- 
ference of  the  Reclamation  Service  which  will  be  held  Feb. 
3-5.      The   Secretary   is   I.    F.    Shaffner,   of   Boise. 

Louisiana  Enginering  Society — At  the  annual  banquet,  In 
New  Orleans,  at  Galatoire's  on  Jan.  10,  the  retiring  President, 
A.  M.  Shaw,  spoke  on  "The  Englner  as  a  Conservationist.'' 
The  officers  for  1914  are  W.  H.  Williams,  President,  and  James 
I\l.    Robert,   Secretary. 

Arkansas   Good    Roads   and    Drainage    \ssoclathm — One   of 

the  papers  presented  at  the  12th  annual  convention  held  at 
Little  Rock,  Jan  14-16,  was  by  the  Hon.  B.  A.  Ktngsley,  ex- 
state  Highway  Engineer,  and  dealt  with  earth  road  construc- 
tion and  malnte ee      Mr.   ECingsley  believes  thai   both  earth 

and  macadam  r is  will  be  In  uoe  for  many  years  to  come  and 

that,    therefore,    the    problem    ol     their    proper    maintenance 

ould    be    solved,     One    ol    the    main    reasons   for   poor   earth 

roads  in  lack   of  system   In   their  construction  and   upkeep     rn 

ii  in  i ■    up,    in        Id    i  lull    "If   i  he  di  a  i  mi  ■  i'  ditches  are   kepi 

open  and  clean,  the  roadwaj  well  graded  and  property 
crow i  after  rain,  and  dragged  when  ruts  appear,  the  prob- 
lem  "i      ucci      in'   earth    road    maintenance   ims   been   solved." 

Municipal  Hugh rs  of  the  Cltj  of  New  i  <>rU     The  annual 

meetlni     will    bi     held    In    the    Bng  Inei  i  Ini     Societies    Bulldtn 

■  I       LI on   Jan    28      The   prog  ra  m   I  rti  ludea   Hi"   read  I  n 

of   Mi"   annual    report,    thi     President's    idd I   e    lecture 

b      rohn    W     i.i'  ii.  "ii   "i i"  'in    Vinci,   Hngli r."     Ladli 

i"    present      Thi    Secretary    Is  George    v  Tabi  r, 

20    \\     30th  St, 
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(L^Jisleway    Across    ftlh© 

Wlhlrfpoolp  Below 

Ham^a^s'Si  Fsills 

Concessions  were  granted  to  a  Spanish  company  by  the 
Canadian  Government,  on  Nov.  IT.  1913,  for  the  con- 
struction of  a  passenger  aerial  cableway  over  the  Whirl- 


has  been  built  in  Bilbao,  Spain,  and  is  there  at  the  pres- 
ent time.  It  is  believed  that  the  actual  construction  work 
in  Canada  will  commence  in  March,  L914.  The  cost  is 
estimated  at  $120,000. 

The  system  in  general  will  consist  of  one  car  drawn 
back  and  forth  across  the  Whirlpool,  traveling  on  six 
li/l-in.  cables  and  hauled  by  another.  A  set  consisting 
of  three  cables  is  placed  on  each  side  of  the  car.  Should 
one  cable  break,  the  car  would  be  carried   by  the  other 


I'm; 


l.    Side  and  Front  Elevations  of  the  50-Passi.nger  Car  for  Whirlpool  Cableway 


pool,  situated  about  six  miles  below  Niagara  Falls,  on 
Canadian  territory.  The  design  and  scheme  of  operation 
of   the   cableway   will    be   similar   to   that    of    the   system 

which  n its  the  two  mountain   resorts  on   Ml.  1  lia, 

near  San  Sebastian  in  Spain  (Engineering  News,  July 
82,  1909,  p.  88)  and  similar  in  purpose  to  the  much 
bolder  projecl  which  climbs  the  firsl  stage  (a  rise  of  L370 
ft.  in  a  horizontal  distance  of  L191  ft.)  of  the  Wetter- 
horn  ascent,  in  the  Berner  Oberland,  Switzerland,  de- 
scribed in  the  same  issue  of  Engineering  News. 

The  Whirlpool  system  will  be  constructed  on  a  some- 
what larger  scale  than  thai  of  Mi.  Olia.  The  car  on  the 
latter  had  capacity  for  hut  I  I  passengers  while  the  for- 
mer can  transport  50  passengers  at  a  load.  The  termini 
of  the  line  are  about  \~~<n  ft.  aparl  and  are  at  the  same 
elevation    -al t    250    ft.   above   the    Whirlpool.      The   car 


live.    As  a  further  safeguard  in  the  event  of  a  cable  part- 
ing, all  the  cables  are  outside  of  the  car. 

Each  cable  will  he  attached  separately  to  a  lived  an- 
chorage at  one  station  and.  at  the  other  station,  pass 
around  a  sheave  to  a  counterweight.  A.s  the  cableway 
is  balanced  by  the  counterweights,  the  weigh!  of  the  car 
does  not  increase  the  tension  in  the  cables,  although  an 
increased  car  weight  (due  to  passengers)  will,  of  course. 
increase  the  deflection  of  the  cables.  The  counterweights 
are  designed  to  prevenl  a  stress  in  the  cables  which  ex- 
ceeds one-third  their  ten-ilc  strength.  An  endless  cable, 
counterweighted  al  one  r\>,\  and  driven  by  a  motor  al  the 

other  stat  ion,  haul-  the  car. 

The  side  and  front  elevation-  of  the  car  are  shown  in 
Fig.  1  ;  its  dimensions  are  18x8.8  ft.  in  plan.  The  ear 
is  carried  on  12  metal-spoke  -heave  wheel-  (sis  per  axle). 
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On  each  axle  also,  there  is  a  tractor  wheel,  along  which 
runs  the  hauling  cable.  The  drawing  shows  that  the 
body  of  the  car  is  suspended  by  means  of  a  system  of 
wires,  in  tension,  which  radiate  from  a  curved  frame 
whose  upper  and  lower  members  are  of  metal  tubing. 

Swinging  is  prevented  by  wires  which  connect  the  car 
body  to  the  two  upper  and  one  lower  axles.  The  sup- 
porting wires  from  the  lower  axle  are  each  provided  with 
a  turnbuekle  for  regulating  its  tension.  The  direction 
of  travel  is  determined  by  means  of  a  controller,  acting 
through  sprocket  chains  to  single-direction  jaw  clutches 
upon  either  axle.  Brakes  are  installed;  and,  in  the  event 
of  the  car  being  stalled,  a  safety  car  will  be  provided  for 
running  out  on  the  line.     Fig.  2  is  an  elevation  of  the 


TIhe  MolRTsit  TvunairaeE  sis  a.  Oeira^er' 


An  unique  case  of  a  railroad  and  a  city  cooperating  foil 
the  mutual  improvement  of  transportation  facilities  audi 
water-supply  is  seen  in  the  recent  agreement  between  the) 
City  of  Denver  and  the  Denver  &  Salt  Lake  E.R.  Co.l 
Incidentally  this  is  an  interesting  development  in  the  af- 
fairs of  the  Denver,  Northwestern  &  Pacific  Ry.  (the! 
"Moffat  Road")  which  has  been  succeeded  by  the  D.  & 
S.  L.  R.R. 

As  noted  in  Engineering  News,  Mar.  9,  1905,  thai 
Denver  &  Salt  Lake  Ry.  has  been  built  and  is  operatedl 
from  Denver  to  Steamboat  Springs,  Colo.,  and  is  to  be 


Pig.  2. 


Elevation  of  the  Whirlpool  Cableway,   Showing   the    Deflection   of   the   Cables   Due   to 

Live-Load 


to 


system   and   shows  the  deflection   of   the   cables.   du< 
the  car.  empty   and   loaded,   respectively. 

I  igs.  3  and  4  are  views  of  the  similar  system  of  Mt. 
Dlia  in  Spain.  Fig.  3  shows  the  cable  connections  at  one 
termini.  The  counterweighi  of  the  hauling  cable 
i-  visible;  while  the  six  carrying  cables  are  seen,  stretch- 
ing ;ii  an  angle  of  about  15°,  from  the  pulleys  to  the 
concrete  anchorage.  Fig.  I  shows  the  appearance  of  the 
I  l-passenger  cur  in  transit. 

The  designer  of  the  system  is  Leonardo  Torres  y  Quer- 
fedo,  Chief  Covernment   Engineer  of  Bridges  and   Roads, 


\    Tl  i:m  I     I       0]      l  M  I     l'\--l  \i:i  R    <  I  VI'.MW  \v    AT 
Mr.    I    in.   m-    i 

Bilbao,  Spam.     The  company  which  proposes  to  do  the 

1  Ibre    de    I  nginiei  io,  of   Bilbao, 

and  ii     Pre  ident   i     Victoi   '  lorbena,  <  Ihief  Engineer  of 

the    Port.      Negol  ere   can  ied    on    bet « een    the 

<  'ompany  and   the  •  Canadian   Governi I    bj    the   E.  ( i. 

>    rl    City. 
Lat<  Mi'    i  ii.ii   the  i  ngineer*   «  ho  will   bave 

1  thi  ereH  ion  wot  I    in  connei  i with  the  W 

out  io  c  mli  H I    from  Spain  for  New 
•  heduled  time. 


eventually  extended  to  Salt  Lake  City,  Utah.  The  line 
at  present  crosses  the  continental  divide  at  Rollins  Pass 
but  one  of  the  original  projects  of  the  line  is  to  replace 
this  with  a  tunnel  under  .lames  Peak,  to  be  2.7  miles  Iobj 
at  an  elevation  of  9930  ft. 

On  the  line  of  this  road,  just  west  of  the  continental 
divide,  is  a  saucer-like  basin  of  some  200  square  miles 
area,  in  which  are  the  head  waters  of  the  Grand  River 
Tins  drainage  area  naturally  has  held  out  interestinl 
possibilities  to  the  city  of  Denver,  in  its  need  Tor  add] 
tional  water-supply  ami  it  now  shows  its  willingness  to  CO 
operate  with  the  railway  company  in  pushing  this  tunne 
project  for  both  tracks  and  conduit. 

On  -May  20,  L913,  the  City  and  County  of  Denver,  at 
special  election,  adopted  an  amendment  to  its  charts 
whereby  a  tunnel  commission  was  created,  made  up  (j 
J.  C.  Helm,  C.  M.  Willcox,  and  .1.  E.  Fleming.  Autlmrit; 
was  conferred  on  the  commission  to  build  and  to  operate 
or  dispose  of,  a  tunnel,  to  be  known  as  the  "Moll'a 
Tunnel,"  and  necessary  approaches  through  the  mad 
range  of  the  Rocky  Mountains  under  or  near  .lames  Teal 
for  transporting  water  and  electricity  and  freight  am 
passengers. 

One  of  the  lirst  ads  of  the  tunnel  commission  was  I 
appoint  .mi  engineering  board,  composed  of  1>.  W.  Bruri 

i J.  Yipoml  Davies  and  John  \\ .  Finch,  to  locale  tin 

tunnel  ami  necessary  approaches,  to  approve  or  disaj 
prove  of  the  location  and  grant,  secured  by  the  Conn 
i.mial  Tunnel    Ry.  Co.   from  the   U.  S.   Land  Office,  t 

reporl  on  the  probable  cost  with  an  inside  clearanc I 

less   than    L6    ft.   wide  and   21    ft.   high,  so  thai    it    ma\    I 

suitable  for  i e-track  mad  and  for  the  convej le  i 

water  and  electricity,  to  reporl  the  length  of  time  withh 


which  Hie  tunnel  might  I 
lion,  etc. 
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Prof.  R.  D.  George,  Stai 
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report  to  the  Tunnel  Commission,  "that  the  geological 
features  are  very  satisfactory."  Prof.  George's  report 
states  that  there  is  no  reason  to  expect  anything  but  con- 
tinuous gneiss  rock  on  the  line  of  the  tunnel.  It  will 
hold  its  form  without  internal  lining  under  normal  con- 
ditions. It  is  expected,  therefore,  that  the  tunnel  will 
be  of  bare  rock  without  lining,  except  in  small  lengths 
where  some  local  conditions  may  be  less  favorable. 

The  engineers  named  studied  the  three  locations  con- 
sidered :  (1)  at  9930-ft.  elevation  where  a  tunnel  14,256 
ft.  long  would  save  1730  ft.  elevation  and  8.3  miles  of 
line  ;  (2  )  at  9  L70  elevation,  where  a  tunnel  21,800  ft.  long 
would  save  2190  ft.  in  elevation  and  16.5  miles  of  line; 
(3)  at  an  elevation  of  9100  ft.,  where  a  tunnel  31,886  ft. 
long  would  save  2190  ft.  elevation  and  22.6  miles  in 
line. 


Fig.  4.    The  14-Passengeb  Mt.  Ulia  Cab  in  Transit 

The  third  project  was  unanimously  favored  because  of 
in  gTeatei  saving  in  elevation  and  line,  because  of  the 
greater  drainage  area  and  larger  water-supply  available 
;it  I hf  western  portal,  and  because  of  the  severe  climatic 
conditions  above  9100  ft. 

The  Engineering  Board  estimated  the  probable  cost, 
with  approaches,  at  $4,420,000  under  normal  conditions. 
Unforeseen  contingencies,  thej  warned,  however,  might 
increase  this  figure  by  up  to  $400,000.  They  believed 
thai  the  actual  tunnel  driving  would  require  three  or 
:;k.  years,  with  four  years  from  beginning  the  prelimi- 
nary work  to  operation  of  the  railroad. 

The  agree ni   between  city  and  railroad  order-  the 

Tunnel  Commission  to  proceed  with  the  undertaking  if 
the  estimated  Cos1   ;    $4,500,000  or  less.     The  Commis- 
sion is  to  pay  $3,000,000  raised  by  city  and  count} 
bonds,  redeemable  in  B0  years  or  after  5  wars  fat  102 
plus  accrued  interest)  and  carrying  1'.'  sinking  fund. 

The  actual  issuing  of  these  bonds  has  yet  to  be  rati- 


fied by  another  special  election  of  the  Denver  taxpayers. 
If  the  project  then  fails  of  approval,  the  expenses  in- 
curred for  the  Board  of  Engineers  is  to  be  paid  one- 
third  by  the  railroad  and  two-thirds  by  the  Tunnel  Com- 
mission. If  the  bonds  are  approved  these  expenses  are 
counted  as  part  of  the  cost  of  construction. 

According  to  the  agreement,  the  railroad  company  pays 
the  entire  excess  cost  above  the  sum  of  $3,000,000. 

Other  sections  of  the  agreement  provide  that  the  rail- 
way company  may  purchase  this  tunnel  at  any  time  for 
transportation  purposes  upon  the  payment  of  the  $3,000,- 
000  of  bonds  provided  for  by  the  city  or  such  part  as  may 
be  sold,  together  with  all  accrued  interest.  Purchase 
must  be  on  or  before  maturity  of  the  bonds.  Then,  the 
road's  title  shall  be  subject,  however,  to  perpetual  ease- 
ment of  the  city  and  county  for  the  transmission  of 
water  and  electricity,  and  subject  to  the  perpetual  right 
of  the  city  and  county  to  have  the  tunnel,  and  approaches, 
tracks  and  equipment  for  30  miles  east  of  the  eastern  por- 
tal and  75  miles  west  of  the  western  portal  used  by  other 
railroad  companies. 

The  railway  company  agrees  to  deposit  its  smaller 
share  of  the  estimated  cost  of  construction  so  as  to  be 
available  concurrently  with  the  larger  share  deposited 
by  the  Tunnel  Commission.  The  title  to  the  tunnel  and 
approaches  is  to  be  vested'  in  the  city  until  the  property 
has  been  purchased  and  fully  paid  for  by  the  railroad 
company. 

The  railroad  company  is  to  pay  the  interest  on  all  of 
the  bonds  issued  and  sold  by  the  city,  plus  1%  for  retire- 
ment, of  the  bonds  outstanding  to  comply  with  the  sink- 
ing-fund provision.  The  railroad  bears  the  entire  cost 
of  maintenance,  equipment  and  operation. 

The  trackage  rights  for  the  use  of  the  tunnel  and  ap- 
proaches by  other  railroads  arc  to  be  under  fair  and 
reasonable  trackage  agreements,  containing  the  usual 
proper  and  reasonable  requirements  and  conditions.  All 
other  railroads  desiring  to  use  this  tunnel  may  do  so  only 
on  payment  of  2y2%  interest  upon  the  actual  cost  of  its 
construction  and  equipment,  together  with  a  fair  propor- 
tion of  the  cost  of  its  maintenance  and  operation. 

The  railroad  is  to  furnish  all  electric  current  m  - 
sary  for  the  operation  of  the  tunnel  and  approaches,  but 
the  transmission  lines,  tracks  and  permanent  appliances 
for  using  electricity  are  to  be  a  part  of  the  tunnel  cos! 
and  paid  accordingly.  The  railroad  is  to  furnish  all  the 
equipment  required,  including  motive  power.  Any  rail- 
road having  acquired  trackage  rights  for  the  use  of  the 
tunnel,  as  above  noted,  may  use  the  facilities  of  this  com- 
pany, provided  it  shall  pay  3$  interesl  ori  the  reasonable 
cost' of  reproducing  the  track  used  at  the  time  of  acquir- 
ing the  right-of-way.  and  in  addition  such  a  percentage 
of  the  actual  cost  of  its  maintenance  and  repair  as  the 
number  of  car  wheels  on  the  roads  using  it  shall  bear  to 
the  total  number  of  car  wheels  passing  oveT  it. 

Further  than  this,  (lie  railroad  agrees,  immediately  on 
the  beginning  of  work  for  the  tunnel,  to  proceed  in  the 
construction  of  its  Hue  from  Craig,  Colo.,  toward  Utah 
and  within  five  years  after  completion  of  the  tunnel  to 
have  its  line  constructed  through  (he  Uintah  Valley. 
Utah,  and  in  regular  dailj  operation  to  Salt  Lake  City 
for  through  freighl  and  passenger  service. 

\ 1 1 \  mineral  veins  or  deposits  that  may  be  discovered 
during  the  construction  of  the  tunnel  are  to  belong  to  the 
city  and  county  ex<  lusively. 
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SYNOPSIS— The  commerce  and  harbor  facilities  of 
Buenos  Aires,  Rosario,  Bahia  Blanca,  and  Santa  Fe,  in 
Argentine  Republic,  are  described.  Some  details  are  pre 
sented  of  the  i><>rl  works  nl  Buenos  Aires,  us  completed 
inn.'  under  construt  linn. 

y. 

The  City  of  Buenos  Aires,  besides  being  tin-  commer- 
cial center  of  the  Argentine  Republic,  is  the  seat  of  the 
Federal   (Jovei-ninem    and    its    limits  are  coincident  with 


Map  of  A i.-'.c v  i  r x  \  Showing  the  Mm\   Ports 


those  of  the  Fedi  ral  district      lis  population  is  aboul  1,- 

!  fifth    of    the    total    of    the 

whole  country.    'I  ti<    Pro  ince  of  Buenos  Aire-  has  a  pop 
ulation  of  aboul   1,900,000,  jo  thai  the  citj  and  province 
i  r    contain    almosl    half   of    the    total    population 
(aboul    7,000,000)   of  the   Argentii 
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anchored  off  the  citj  in  the  "Ri  ie\  Plate" 

and  i  argo 
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iIh  in  boundary  of  thi 
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times  known  as  the  Madero  Port,  were  built  in  the  late 
nineties  (put  into  service  about  1900)  by  Messrs.  C.  H. 
Walker  &  Co.,  of  London,  Eng.,  who  are  also  the  contrac- 
tors for  the  present  new  extension. 

Notwithstanding  that  the  present  quite  large  port  fa- 
cilities were  only  completed  as  late  as  1900,  the  port  has 
been  very  much  congested  for  several  years  past,  and  the 
difficulty  of  iloing  business  and  frequent  long  delays  to 
shipping  have  greatly  increased  the  costs  of  handling 
both  the  imports  and  exports  which  pass  through  it. 
About  two  years  ago  the  contract  was  awarded  to  Messrs. 
Walker  for  the  construction  of  the  new  extension  and  this 
work  is  now  under  way  and  being  pushed  forward  rap- 
idly. The  contract  price,  on  the  basis  of  the  original  es- 
timates of  quantities,  was  about  $25,000,000  gold,  but  it 
is  already  evident  that  this  will  be  considerably  exceeded. 
owing  to  changes  made  to  meet  the  demands  of  the  al- 
most phenomena]  growth  of  the  commerce  of  the  city. 

The  wealth  of  the  Argentine  is  derived  almost  en- 
tirely from  its  agricultural  and  pastoral  products  which 
are  exported  principally  to  Europe.  There  are  no  manu- 
factures owing  to  the  scarcity,  or  in  fact  almost  entire  ab- 
sence, of  fuel,  minerals,  or  structural  timber  of  any  kind. 
The  principal  products  are  cattle,  sheep,  horses,  wheat, 
maize,  linseed,  quebracho  logs  and  extract,  all  of  which, 
except  horses,  are  exported  in  large  quantities.  The  im- 
ports include  everything  necessary  to  a  prosperous  and 
even  wealthy  community  which  are  products  of  factories, 
workshops,  mines,  or  of  the  Arts  and  Sciences. 

The  most  generally  developed  section  is  that  comprised 
in  the  province  of  Buenos  Aires,  and  the  southern  parts 
of  the  provinces  of  Santa  Fe  and  Cordoba.  These  sec- 
tions were  originally  devoted  almost  wholly  to  cattle 
raising  but  since  agriculture  has  proved  so  much  more 
profitable,  the  estancias  (ranches),  over  which  formerly 
ranged  thousands  of  cattle  and  sheep,  are  being  broken 
up  into  smaller  holdings  and  devoted  to  the  production 
of  cereals,  while  the  cattle  industry  is  being  forced  to- 
ward  the   North   into  the  regi E  the  so  called   Gran 

Chaco,   western    Paraguaj   and   eastern    Bolivia,  and  the 

sheep   toward    the  SOUthwes!    to    Neiiipien.    Rio    Negro  and 

Chubut.  The  principal  railway  developmenl  so  far  has 
been  by  a  -cries  of  lines  radiating  from  Buenos  Aires  and. 
lo  a  very  much  smaller  extent,  lines  radiating  from  Ba- 
hia Blanca,  Rosario  and  Santa   Ke. 

Besides  Buenos  Aires  there  are  four  other  principal 
ports.  La  Plata,  Bahia  Blanca,  Rosario  and  Santa  l<V 
and  numerous  smaller  ones  from  which  much  of  the  ex- 
ports  are   shipped.   !>ni    practically   all    the   imports  are 

broughl  to  Buenos   Aires.    There  have  I n  efforts  made 

i.i  direci  some  of  the  business  to  the  other  ports  hut. 
a-  is  almost  invariablj  the  case  in  the  South  and  ('en 
tral  Ameri  ..i  countries  which  are  dependent  on  the  out 
nil  world  lor  nearly  all  linn  manufactured  products, 
the  headquarters  of  the  importing  merchants  and  the 
principal  banks  become  established  at  the  National  Cap- 
ital   "hen    this   is  also  a    port    and    it    i>   practically    inijHi 

Bible  io  divert   the  current  of  business  in  imports  else- 
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where.  In  the  Argentine  some  of  the  bulkier  articles. 
which  do  not  pay  ninth,  if  any  duty,  such  as  coal  and 
lumber,  and  which  are  shipped  in  cargo  lots,  are  taken 
directly  to  the  other  ports  which  are  more  convenient 
points  of  distribution,  but  over  7095  l,\  weighl  and  809! 
by  value  of  all  imports  come  to  Buenos  Aires  and  55% 
by  volume  and  6<»f<  by  value  of  the  total  water-borne 
traffic  of  the  Argentine  passes  through  this  port. 

The  total  value  of  the  exports  during  the  10  years 
1900-1910  increased  from  about  150  millions  of  dollars, 
gold,  to  about  350  millions,  the  imports  increasing  at  a 
similar  rate  and  averaging  about  50  millions  less  per  an- 
num. The  relative  values  in  millions  of  dollars,  gold. 
•  if  the  principal  items  of  export  for  the  year  1910  (the 
last  year  for  which  complete  statistics  are  available)  be- 
ing, approximately,  as  follows:  wheat.  70;  maize,  60: 
linseed,  45;  oats,  10:  quebracho.  10;  beef  and  mutton, 
35;  wool,  60;  hides,  lo.  For  comparison  it  may  lie  noted 
that  the  traffic  of  the  Port  of  Xew  York  is  doubled  every 
twenty  years,  while  at  the  present  rate  of  increase  it  is 
probable  that  that  of  the  Port  of  Buenos  Aires  will  be 
double  in  less  than  ten  years. 

The  method  generally  used  in  the  raited  States  of 
handling  the  cereals,  wheat  ami  maize,  etc..  by  means  of 
elevators,  and  its  transport  in  bulk,  has  never  found  favor 
in  the  Argentine.     Most  of  the  grain  is  put  up  in  sacks 
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and  transported  in  them  to  the  ports.  The  overseas 
shipments  are   made  partly  in  sacks  but  principally   in 

bulk,  the  bags  being  opened  as  the  cars  are  unloaded  at 
the  ports.  This  is  done  sometimes  by  slitting  the  bags 
right  over  the  hatchwaj  of  the  vessel,  sometimes  at  the 
head  of  a  chute  leading  from  the  car  down  to  the  hatch- 
way and  in  other  places  the  car  is  placed  over  a  hopper 
through  which  runs  a  belt  conveyor,  the  bags  being  slit 
at  the  car  door  and  their  contents  dropped  through  the 
i  onto  the  belt  ami  so  conveyed  into  the  hold  of  the 

ve88el.       Mechanical    appliances    are    not     in    general     Use 

in  the  Argentine  in  spite  of  the  high  cosl  of  labor,  which 

Pi-  even,  on  the  whole,  somewhai  higher  than  it  is  in  the 
United  States.  There  arc  elevators  at  the  ports  of 
Buenos  Aires,  Bahia  Blanca  and  Rosario  Inn   none  at  in- 


terior points,  these  elevators  at  the  ports  being  onlj  used 
for  storage,  to  facilitate  the  unloading  of  cars  when  ships 
are  not  immediately  available  or  ready,  and  to  facilitate 
and   expedite  the   loading  of  these   latter. 

All  along  the  Parana  River,  as  far  up  as  Santa  Fe, 
there  are  numerous  places  with  deep  water  close  to  the 
shore,  and  a  high  bank  rising  almost  perpendicularly 
from  it,  where  ocean-going  vessels  are  loaded.  A  spur 
from  the  railroad  is  run  along  the  edge  of  the  top  of  the 
bank,  the  vessel  is  moored  alongside  and  directly  below. 
and  the  bags  are  shot  down  h\  chutes  to  the  side  of  the 
hatchway  where  they  are  either  slit  open  and  their  con- 
tents loaded  into  the  hold,  or  the  cargo  is  shipped  in 
the  sacks.  Probably  259!  to  :iu',  of  all  the  maize  ex- 
ported is  loaded  in  this  way,  which  is  cheap  and  expe- 
ditious. 

There  have  been  numerous  projects  for  the  installa- 
tion of  elevators  along  the  railroad  lines  but  for  various 
reasons  they  have  never  been  adopted.  One  reason  that 
l-  given  is  the  desire  on  the  part  of  each  individual  owner 
to  gel  his  own  grain  to  the  buyers  at  the  ports,  and  a 
general  distrust  of  any  system  id'  payment  based  on  grad- 
ing at  the  elevator.  Then  the  Argentine  differs  from  the 
Tinted  States,  inasmuch  as  by  far  the  largest  proportion 
of  it-  grain,  especially  maize,  is  exported  instead  of  being 
consumed  in  the  country.  The  climatic  conditions  also 
are  not  severe  as  they  are  in  the  United  States,  there 
being  little  if  any  frost  north  of  Bahia  Blanca.  In  con- 
nection with  the  installation  of  machinery  also,  there 
must  always  be  considered  the  lack  of  a  plentiful  supply 
of  good  machinist-  and  men  with  mechanical  training. 
Most  of  the  immigrants  come  from  southern  Europe, 
where  machinery  is  not  in  such  general  use  as  in  the 
North  and  in  the  United  States. 

The   Pokt  of   Buenos   Aires 

Buenos  Aires  is  situated  on  the  southerly  side  of  the 
Rio  de  la  Plata,  generally  known  among  English-speak-, 
ing  people  by  its  corrupted  title  of  the  "•River  Plate" 
(Fig.  2).  This  is  really  an  estuary  rather  than  a  river 
and  into  it  are  emptied  the  vasl  volumes  of  water  brought 
down  by  the  rivers  Parana  and  Uruguay.  The  former 
is  one  of  the  great  rivers  id'  the  world,  its  sources  reach- 
ing almost  to  the  Atlantic  seaboard  near  Rio  de  Janiero 
and  interlocking  with  those  of  the  Amazon  all  the  way 
around  to  Bolivia.  Both  the  Parana  and  Uruguay  are 
heavily  silt  bearing  so  that  on  account  of  its  great  width 
the  Rio  de  la  Plata  will  probably  always  present  a  prob- 
lem in  dredging.  Fig.  2  show-  the  general  conditions 
as  in  depth  of  water,  the  location  of  the  dredged  chan- 
nels, etc. 

In  the  rivers  Parana  and  Uruguay,  above  the  Rio  de  la 
Plata,  there  are  quite  generally  depths  of  from  50  to  90 
ft.  all  the  way  to  Santa  Fe  on  the  former  ami  to  Con- 
ception del  Uruguay  on  the  latter,  except  for  certain 
but  not  numerous  shallow  bar-  which  require  dredging 
in  maintain  the  requisite  depth. 

The  water  ^>(  th.  Rio  de  la  Plata  is.  under  ordinary 
circumstances,  practically  fresh  at  Buenos  Aires  and 
above,  and  salt  at  Punto  Indio.  There  is  a  natural  rise 
and  fall  of  the  tide  of  about  I  ft.  but  the  height  of  the 
water  is  usually  more  affected  b]  prevailing  winds  than 
the  natural  tidal  condition-.  The  result  of  the  combin- 
ation of  wind  and  tide  lias  been,  on  ow>-  or  two  rare  ,u-- 
casions,  to  cause  variation-  of  as  much  as  6  to  s  ft.  both 
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above  and  below  zero,  though  the  time  during  which  the 
tide  has  been  below  the  established  zero  or  mean  low 
water,  has  been  less  than  5%  of  the  total,  and  the  time 
during  which  it  has  been  more  than  1  ft.  below  zero  less 
than  1%  of  the  total.  The  bed  of  the  river  is  soft,  sandy 
mud;  soft  enough  to  allow  boats  to  push  their  way 
through  a  depth  of  one  or  two  feet  of  it. 

Dredging  is  being  carried  on  continuously  by  the  Gov- 
ernment, both  to  maintain  and  deepen  the  channels,  some 
very  powerful  hydraulic  suction  dredges  of  the  sea-going 
type  being  in  service  (Fig.  4D).  In  1890,  the  maximum 
depth  through  the  South  Channel  to  the  Riachuelo  was 
about  1!'  ft.  By  1903,  after  the  new  docks  had  been  open- 
ed and  the  Xorth  Channel  dredged  to  them,  the  depth  had 
been  increased  to  22  ft.  At  the  present  time  there  is  25 
ft.  of  depth  available  at  any  time,  and  it  is  expected  that 
by  the  time  the  new  docks  are  completed  there  will  be  a 
depth  of  27  ft.  available  at  all  tides. 


The  Riachuelo,  which  is  an  estuary  at  the  mouth  of 
a  small  river  along  the  southerly  side  of  Buenos  Aires,  is 
the  oldest  part  of  the  port  and  is  now  utilized  for  dock 
purposes  for  ocean  going  vessels  on  both  sides  for  a  dis- 
tance of  about  two  miles  from  the  South  Basin  or  Anti- 
Port.  Here,  along  the  north  bank  as  well  as  along  part 
of  the  south  bank,  most  of  the  timber  and  coal  is  un- 
loaded, and  along  the  south  bank  there  are  three  large 
frozen  meat  establishments,  the  wool  market,  etc.  The 
construction  is  largely  of  wood  and  generally  rather 
poor.  It  consists  of  a  pile  platform  in  front  of  a  timber 
bulkhead,  the  latter  of  sheet  piling  tied  back  by  anchors; 
there  are  no  piers.  In  many  places  the  bulkheads  have 
entirely  collapsed  and  the  filling  is  continually  leaking 
through,  not  only  filling  up  the  waterway  but  causing 
much  unevenness  in  the  surfaces  of  the  street  alongside. 
From  20  to  25%  of  the  tonnage  of  the  port  is  handled 
in  this  section,  the  vessels  often  lying  three  deep  along- 
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Fig.  3    Tin    Poet  of  Bi  enos  Aires  Showing  Present  and  Proposed  Structures 


impedimenl  to  aavigation  is  the   r'unto 

Indio  bar  si1  aai  i  end  of  the  natural  depression 

Bhown  on   the   map  and   about    90   miles   below    Buenos 

Aires.     The  material  here  is  very  soft,  necessitating  ex- 

.-  flat    side  Blopes,  probably  somewhere  near   1    in 

■id  it  is  (-iiin.il.  d  that,  appro  imately,  100,00 »0 

i  a. in.  will  have  i"  be  n  mo  i  le  required  depth. 

'I       combined  outpul  of  the  dredges  at  the  presenl  time 

-  ' I  cu.m.  per  annum  and  the  actual 

aid  to  be  al t    tc.  gold  per 

in. in.    The  amouni  of  merchandise  pas  ing  through  this 

channel  at  tl  i   19,000,- 

000  ion-  annually  and  it   is  probable  thai   by   1917,  the 
ate  of  completion  of  the   Pori   Work  -.  it   will 

qua!    to  tli" 

i  I                                     ■  lo,  I'l.    \nii   Porl 

B     in,    the    ae                  md  North     Basic 
■ 

1    i  ated 


ide  the  dock.     There  is  a  depth  of  22  ft,  in  the  Riach- 
uelo below  the  zero  or  mean  low  water  of  the  port. 

The  timber  used  for  the  piling  and  framed  structure 
below  the  deck  is  mostly  quebracho,  which  is  very  dur- 
able ami  not  affected  by  any  of  the  wood-boring  insects 

cither   marine  or    land.      On    account    of   the    freshness   of 

the  wmer  tered 'e  not  very  troublesome. 

The  Ant]  Port  \m>  Soi  ch  Basin  is  of  more  modern 
construction,  having  been  completed  about  1890;  the 
eon  bruction  is  mostly  of  timber  platform  with  stone- 
i'ii<  bed  slopes  in-tead  of  bulkheads.  This  has  a  total 
dock   frontage  of  about    iy2  miles,  two-thirds  of  which, 

oil    the    side   of    the    South     Kiisin    lie\l    to    the    city,    is    used 

by  the  river  and  coastwise  traffic.    There  is  quite  a  large 
pa    enger    traffic    b\    comfortable    side-wheel    passenger 
boats,  up  the  Parana  to   ^.Buncion  in   Paraguay,  to  Con 
cordia   in    Uruguay,  and   intermediate   ports  along  both 
rivers,  and   by   two  differenl    lines  and    three  or  more 

teamei    ei  ei     night  to  and  fr Montei  ideo. 

The  ea  I    ide  of  the  South  Basin  is  devoted  almost  en 

tirel)   to  the  coal  bu  iness,  excepl  al  the  extreme  south- 

nd  of  the  poinl  which  is  occupied  by  the  Port  Works 
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pw    bulkhead. 


A.  Timber    trestle    used    in    making    !'7'    ^'J^'removing 

B.  Lighters   with    loaded    and    unloaded    t>ucKets    lemovms 
dredged    material  work  house. 

C.  Vessels    bringing    in    stone    for    poi  t    worn. 

Fig.  i.   Views  in  the  Port  oe  Buenos  Aires 


Tvne   of   dredge    used    in    port    work. 

Bucket  unloater  for  handling  buckets  shown   in  B 

New  docks,  showing  shipping  cranes  and  type  of  war* 


departmi 
Port  belo 
a  mile  of 
experiem 

account  ( 

OH  1     ill    Si 

concrete 

indurate* 
tally  the 


nt.  The  dock  iit  the  southerly  end  of  the  Ann 
nga  to  the  Southern  Railway  and  has  now  uearlj 

doci  frontage.  Considerable  difficulty  has  hen 
,,l  a1   this  (hick,  which  has  masonry  walls,  on 

r  bad  i' lations,  the  walls  having  been  pushed 

me  places.  The  new  walls  have  been  buiU  on 
cylinders  sunk  well  into  the  "tosca,"  a  sort  of 
I  clay  or  clayey  shale  which   underlies  practi- 

who'le  of  the  greal  Argentine  plain  at  varying 


depths  below  the  surface  covering  of  soil.  The  traffic 
handled  in  this  second  section  of  the  port,  that  is.  the 
South  Basin,  Anti  Porl  and  South  Dock,  amounts  to 
about  1,500,000  tons  annually,  the  depth  oi  the  water 
being  aboui  23  It. 

Lighters  are  used  to  a  considerable  extent  throughout 
the  port,  both  for  loading  and  unloading  cargo.  Thee 
are  three  railway  terminals  on  the  upper  pan  oi  the 
Riachuelo,    above    the    part    navigable    for    ocean-going 
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steamers,  where  grain  is  loaded  into  lighters  and  taken 
alongside  the  steamers.  It  is  claimed  that  for  many 
reasons  this  is  more  economical  than  unloading  directly 
into  the  vessels  as  it  does  away  with  much  delay  to  the 
cars,  which  are  in  great  demand  during  the  season  in 
which  the  crops  haw  to  he  moved,  and  vessels  that  are 
lying  on  the  outside  tier  can' be  loaded,  or  a  vessel  which 
is  being  loaded  on  one  side  from  the  dock,  can  load  at  the 
same  time  from  a  lighter  on  the  other  side.  Grain  in 
bags  is  often  used  also  to  till  out  the  cargoes  of  the  regu- 
lar mail  boats,  and  is  also  shipped  in  lighters  from  some 
of  the  river  ports  to  Buenos  Aires  for  vessels  loading  par- 
tial cargoes  there. 

Coal  is  handled  by  ordinary  3-  to  5-ton  cranes  and 
often  rehandled  several  times  afterwards,  there  being  no 
installations   of   the   mechanical    unloading   and    storage 


15.975 
I'-i-ton  Cranes  70  ft  Radius 
3  -ton  Cranes  40ft.  Radius 
3  -ton  Cranes  70ft  Radius 


ALL  DIMENSIONS  IN  METERS 


Pig.  5. 


Plam   or   1  * i in;   i\    New   Port   Extension   of  Buenos  Aires, 
Showing  Arrangement  of  Buildings  ind  Cranes 


appliances  in  such  general  use  in  the  United  States. 
Quite  a  large  proportion  of  all  the  work  in  the  port  is 
done  by  manual  labor,  timber,  sacks  of  grain,  and  all 
kinds  of  pai  ing  handled  on   men's  backs,  as   is 

done  also  to  a  large  extenl  throughoul  the  country.  In 
the  construction  of  the  railroad-,  it  is  seldom  that  any 
other  tools  are  seen  than  picks,  shovels  and  wheelbar- 
rows. 

Tin.  New  Docks  and  North  Basin  form  the  pres- 
.i,t  modern  port,  sometimes  called  the  Madero  Port.  \- 
previously  noted  this  work  was  completed  aboul  the  year 
L900.     The  docks,  pf  which  there  are  lour,  are  each  about 

500  it.  wide  and  2000  ft.  long,  and  are  built  in  the 
European  style  with  granite  masonry  retaining  walls  and 
tidal  locke  at  the  end-  where  they  conned  with  the  North 
and  South  Basins.  They  are  numbered  l  to  l.  the  num- 
uiii  to  north.  These  dork.-  have 
•.'I  ft.  of  water  but,  owing  to  the  construction  of  the  locks. 
al   mean   low  water  can  only  admit    ■■  :nur  22 

ft.       The    lock    between    tin-     North     I'.a-iu    and     Dock     I     iJ 

in   Photo.  339,  the  \  iew  bi  lool  to 

the  latter.    The  width  of  thi  I  i     and  thai 

of  tie  between  all  the  other  docl   .  and  thai  be- 

uid  the  South  Basin,  is  only  66  ft. 

so  thai  the  regular  mad  boat-,  which  plj  between  Europe 

\n.   .  <  .in  onl\  use  the  upper  doi  I  .  Hnd    ome 

nnoi  do  thi-  but   have  i 

mam   in  the   Not       ' '■  l  :  row  of  three  to 

i In.  r   upper   dot  I      on 
I         ci1     and  on  the  out  i     ide  of    doi  k 
double  row  of  wareho  1 1'.  all 

fitted  ndling   thi    i 

tted   with   i  ravelin  imilar 


to  thai  shown  on  the  right  in  Fig.  4F.  The  grain  busi- 
ness is  carried  on  mostly  along  the  east  or  outer  side 
of  the  two  center  docks,  where  the  grain  elevators  and  a 
large  flour  mill  are  located,  and  where  also  grain  is 
loaded  directly  from  the  cars  into  the  vessels.  Shipments 
of  live  stock  are  handled  mostly  at  the  lower  dock  next 
to  the  South  Basin.  All  the  merchandise,  with  the  ex- 
ception of  the  bulk  freight,  principally  coal  and  lumber, 
is  handled  at  these  docks  and  stored  in  the  warehouses 
pending  examination  by  the  customs,  and  clearance.  The 
warehouses  are  mostly  of  reinforced  concrete,  though 
some  of  the  older  ones  are  of  brick.  Stone  and  sand  are 
both  brought  from  Uruguay,  the  only  building  material 
found  or  produced  in  the  Argentine,  within  any  reason- 
able distance  of  Buenos  Aires,  being  bricks  of  a  fair  com- 
mon quality.  All  the  stone  and  sand  used  for  building 
purposes  in  and  near  the  city  is  un- 
loaded at  these  docks,  generally  at. 
the  ends,  and  this  amounts  to  nearly 
1,000,000  tons  per  annum,  the 
amount  of  the  rest  of  the  traffic 
handled  at  these  four  docks  amount- 
ing to  about  4,oon,()(»0  tons,  and  the 
total  length  of  dock  frontage  being 
about  4  miles. 

The  mail  steamers,  of  which. 
counting  the  regular  lines  and  inter 
mediate  boats,  there  is  generally  one 
and  often  two  or  three  a  day,  enter 
the  North  Basin  and  discharge  their 
passengers  and  baggage  there  in 
front  of  the  Custom  House  which 
is  on  the  north  side  of  it,  then  move  into  the  upper 
dock  to  discharge  and  receive  their  cargo,  return- 
ing to  the  North  Basin  on  the  day  of  sailing  to 
receive  I  heir  passengers.  They  usually  stay  in  por! 
from  7  to  10  days,  the  principal  lines,  most  of  which  have 
weekly  sailings,  being  the  Royal  Mail,  Hamburg-Amer- 
ican, North  German  Lloyd,  Holland  American.  Lamport 
and  Holt,  the  latter  with  a  line  to  New  York  direct  as 
well  as  England,  and  at  least  as  many  more  European 
lines,  some  running  fast  steamers,  making  the  run  from 
Barcelona  or  Marseilles  in  about  If  or  15  days.  There 
are  several  mail  steamers  of  from  1 .1,0011  to  20,000  tons 
burden. 

Summarizing  the  above,  the  extenl  of  the  dock  front- 
age ami  the  traffic  of  the  present  port  are.  approximately, 
as    follows: 


Riai  huelo    

South   Basin  and  Ant)   Porl 
North   Basin   and   Four    Docks. 


uirs     Tonnage 

2,000.0110 

L.I 

5,000,000 


The   new  docks  uere   b 
ri  \  er    u  Inch,    in    addil  Ion 

\  ided  a  -t  rip  some  700  to 
the  original   hank,  and  i 

Hillside,    a-    BhoWn    on    tin 

taining  wall  for  al i   hi 

There  are    I  luce    .In     e 


till  on  land  reclaimed  from  the 
lo  the  dock-  themselves,  pro- 
1000  Ft.  n  ide  between  them  and 

Iso  the  triangular  piece  on  the 
map,   which    has  a   masonry    re 

If  il-  length  along  the  river, 
of  steamers  using  the  port,  the 


regulai  mail  boats,  the  intermediate  mail  and  cargo  boats 
.i   regulai   line  .  and  tramp  steamers.     The  largest  mail 

■  i     of  the   r lar  lines  which   nov    reach    Buenos 

\'i.     have  .i  drafl  when  Fully  loaded  of  28  to  30  Ft.  Mosl 

of  them,  however,  have  other  pert'-  of  call  both  coming 

d  which  they  discharge  and  receive  cargo,  as 

.it    Rio,  s. mi. i    .in.!    Montevideo.     Man]    of  them  also 
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coal  at  other  places  nearer  Europe  where,  consequently, 

the  cost  is  less  and  so  they  can  usually  count  on  arriv- 
ing and  leaving  Buenos  Aires  with  3  to  4  ft.  less  draft 
than  they  require  when  fully  loaded.  These  conditions 
are  likely  to  continue  so  that  with  the  provision  of  a 
30-ft.  entrance  channel,  vessels  of  this  class  33-  to  34-ft. 
draft  can  be  accommodated.  Tramp  steamers,  which  are 
limited  in  size  by  harbor  requirements  all  over  the  world 
and  by  the  Suez  Canal,  seldom  draw  over  28  ft.  and.  of 
course,  are  fully  loaded  as  a  rule.  The  regular  lines  of 
cargo  boats  and  intermediate  mail  steamers  are  mostly 
governed  by  the  same  considerations  as  the  regular  mail 
steamers,  excepl  that  they  can  often  afford  to  wait  for 
the  tide  when  they  are  fully  loaded  as  they  sometimes  are. 
so  that  the  provision  of  30-ft.  draft  at  mean  low  water  in 
the  channel  is  believed  to  be  ample  for  all  future  require- 
ments, at  any  rate  so  far  as  they  can  be  foreseen  at  this 
time. 

The  docks  are  served  by  the  Port  Railway  (5-ft.  6-in. 
gage),  owned  and  operated  by  the  Government,  which 
also  operates  the  docks.  This  connects  at  the  lower  end 
with  the  Southern  Railway  ami  through  it  with  the  West- 
ern, and  at  the  northern  end  with  the  Central  Argentine 
and  Pacific,  all  of  the  same  gage.  The  Western  Railway 
will  have  a  direct  connection  to  the  Port  Railway  at  a 
point  near  Dock  2  as  soon  as  its  tunnel  now  under  ((in- 
struction, under  the  Avenida  de  Mayo,  is  completed.  The 
Central  Cordoba  Ry.,  a  meter-gage  line  reaching  the 
northern  section  of  the  country,  has  a  temporary  freight 
and  interchange  yard  in  the  area  of  made  land  outside 
Dock  4.  All  freight  from  this  line  for  export,  has  to  be 
transferred  to  the  broad-gage  cars,  for  transfer  to  the  ves- 
sels at  the  docks. 

The  New  Extension' — The  docks  now  under  con- 
struction, as  shown  by  Fig.  3,  lie  to  the  north  of  the 
North  Basin  and  in  front  of  the  terminals  of  the  North- 
ern Railways,  the  Central  Argentine,  the  Central  Cor- 
doba and  Buenos  Aires  Pacific.  Their  general  dimen- 
sions are  shown  on  the  plans.  Each  of  the  piers,  except 
the  first  one,  is  to  have  a  triple  line  of  warehouses,  all 
plentifully  supplied  with  cranes,  as  shown  in  detail  in 
Fig.  5.  They  will  be  served  by  the  Port  Railway  and, 
of  course,  have  direct  connection  to  the  railways  behind 
them.  The  present  terminals  of  the  Central  Cordoba  and 
Pacific  Railways  are  on  made  land  reclaimed  from  the 
river  and  held  on  the  river  side  by  a  wooden  bulkhead 
along  the  line  shown  on  the  map.  The  present  improve- 
ment, as  will  be  seen,  will  provide  an  ana  of  new  land 
about  one  mile  long  by  one-hall'  mile  wide  behind  the 
dinks,  part  of  which  will  probably  be  used  for  sorting 
yards  for  the  Port  Railway  and  for  the  extension  of  some 
of  the  railway  terminals,  as  plans  are  now  under  consid- 
eration for  bringing  the  lines  of  the  Entre  Rios  Railway 
and  its  connection  through  to  Paraguay  into  the  Central 
Cordoba  Terminal,  which  must  thei cessarily  be  en- 
larged. 

The  docks  are  to  be  buill  with  concrete  retaining  walls 
with  granite  facing  above  the  water  line.  The  section  has 
not  iieen  definitely  decided  on  lint  it  will  probably  be, 
approximately,  that  shown  in   Pig.  <;.    The  foundations 

and  walls  are  to  lie  built  in  the  dry.  the  whole  area  of 
tin1    pier,-    and    docks    being    divide, I     into    three    sections. 

oach  of  which   is  to  he  in   turn  surrounded  by  a  .lam 

and   unwatered.      A.8  the  top  of  the   tOSCa   which   underlies 

Ihe  d  i-  well  above  (  1"  to  15  ft.  I  the  bottom  of  the 


foundations  in  all  cases,  there  will  probably  be  little  diffi- 
culty with  this  method  of  carrying  out  the  work.  A  part 
of  one  of  the  timber  trestles  built  along  the  line  of  the 
dams,  and  from  which  the  material  for  the  embankments 
forming  them  is  being  dumped,  is  shown  in  Fig.  4B.  In 
the  foreground  the  trestle  lias  been  wholly  filled  in  and 
the  partial  tilling  can  be  seen  Ln  the  middle  distance. 
More  than  five  million  ft.  b.m.  of  Oregon  pine  will  be 
required  for  these  temporary  trestles.  The  first  section, 
comprising  the  first  two  piers  at  the  southerly  end,  is 
now  under  construction,  the  dam  being  far  enough  ad- 
vanced so  that  it  is  expected  to  be  able  to  start  sonic  of 
the  masonry  by  the  early  part  of  the  next  year.  The  tim- 
ber trestle  for  the  dam  for  the  second  section  is  well  un- 
derway and  will  take  in  the  third  pier.  The  contract 
calls  for  the  completion  of  the  work  by  the  end  of  the 
year  1917. 

El.t4.75 


k 

ALL    DIMENSIONS   IN  METERS 

Fig.  6.  Cross-Section  through  Hock  Wall,  New 
Port  Extension,  Buenos  Aires 

The  following  partial  list  of  some  of  the  items,  which 
are  included  in  this  contract,  will  give  some  idea  of  the 
magnitude  of  the  work.  These  quantities  are  taken  from 
the  original  contract  and  will  likely  be  considerably  ex- 
ceeded : 

Dredging   ana    excavation    8,244,000  cu.m 

Dock  walls  5.2   miles   in    length    360.000   nun 

i  niter    breakwater    2.6    miles    in    length    stone 

facing      L'OO.iniii   CU.m. 

Sheds   and    warehousi     n irea            432.1 sq.m 

Railways   5-ft.   6-in.    gage 30  miles 

Granite   paving   blocks    16,000,000 

( 'ranes    for   « ra  1 1  houses: 

:i   tuns   66   ft.   rad. 68 

3  tons  45  f>.  rad 

1  '-     lens    itl    I  I      i  ad      70 

The  excavation  of  the  Ami  I'mt  is  now  being  done  by 

powerful   dredges,  which,   in  addition   to  the  surface  mud. 

have  aUo  to  die  3ome  10  to  12  ft.  of  the  hard  tosca. 
The  dredge  shown  in  Fig.  ID,  usually  handles  3000  cu. 
m.  of  ihe  softer  material  in  Id  br.  The  material  is 
placed  mi  buckets  or  specially  buill  lighters  as  shown  in 
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Fig.  4B,  which  shows  a  lighter  with  empty  buckets  along- 
side the  pier  and  one  loaded  just  outside.  The  buckets 
are  hoisted  by  the  overhanging  arm  of  the  traveling  gan- 
try, shown  in  Fig.  4E,  and  dumped  by  tipping  by  the 
sprocket  chains  at  the  sides.  The  material  now  being 
dredged  is  used  to  build  the  dams  around  the  sites  of  the 
piers.  The  buckets  and  cars  hold  about  5  cu.yd.  each 
and  there  are  20  buckets  on  each  lighter.  Stone  for  the 
work  is  brought  from  the  quarries  of  the  contractors  at 
Colonia,  Uruguay,  in  steamers,  of  which  there  are  six  in 
use,  all  of  the  type  shown  in  Fig.  4C. 

Messrs.  Livesey,  Son  &  Henderson,  of  London,  are 
Consulting  Engineers  to  the  contractors  and  the  Argen- 
gentine  Government  on  this  work.  E.  D.  Oldham  is 
the  Eesident  Engineer  and  their  representative  on  the 
ground,  and  to  his  courtesy  the  writer  is  indebted  for  an 
opportunity  to  visit  the  works  and  to  take  the  pictures 
which  are  here  reproduced,  as  well  as  for  some  of  the  in- 
formation contained  in  this  article  in  regard  to  the  new 
Port  Works.  G.  A.  Lange,  M.  Am.  Soc.  C.  E.,  is  Chief 
Engineer  of  the  Ministry  of  Public  Works  under  whose 
supervision  the  works  are  being  carried  out. 

Other  Argentine  Ports 

Eosaeio  is  the  second  city  in  importance  in  the  Argen- 
tine, its  population  being  something  over  100,000.  Its 
port  is  operated  by  a  French  company  under  a  conces- 
sion from  the  national  Government  and  it  is  served  by 
a  mixed  gage  (5-ft.  6-in.  and  1-meter)  railway  operated 
by  the  concessionaire.  The  port  facilities  consist  of 
about  2y2  miles  of  quay  fronting  along  the  river,  mostly 
of  timber  platform  construction  with  mattress  and  stone 
pitching  for  protection  of  the  banks.  The  town  is  on  the 
convex  side  of  a  bend  of  the  river  and,  as  the  port  fol- 
lows along  this  bank,  its  situation  is  not  altogether  fav- 
orable. The  trade  of  this  port  is  principally  exports  of 
cereals  and  imports  of  coal  and  lumber.  The  exports 
for  the  past  eight  or  ten  years  have  fluctuated  between 
one  million  and  two  and  a  half  million  tons  per  annum, 
the  best  year  being  in  1908  and  the  poorest  1911.  The 
[imports,  mostly  coal  and  lumber,  have  increased  from 
aboul  ball'  a  million  tons  in  1002  to  over  a  million  in 
L911.  It  seems  to  be  a  general  opinion  that  the  exploita- 
tion of  this  port  by  a  private  company  rather  tends  to  re- 
tard its  development 

Bahia  Blani  \.,  situated  at  the  southwest  corner  of  the 
province  of  Buenos  Aires,  is  a  city  of  about  50,000  in- 
habitants located  about  two  miles  back  from  the  banks 


of  a  small  river  or  estuary  about  25  miles  from  the  open 
sea.  From  it  is  shipped  most  of  the  wheat  exported  from 
the  Argentine.  The  port  facilities  have  been  developed 
entirely  by  private  enterprise,  that  is,  by  the  railroads. 
The  port  of  the  Southern  Railway,  named  Ingeniero 
White,  consists  of  three  piers,  mostly  of  timber  construc- 
tion, with  two  large  grain  elevators,  on  the  easterly  and 
more  modern  pier,  which  has  cast-iron  piles  and  timber 
deck.  About  two  kilometers  west,  that  is,  further  up 
stream,  is  Port  Galvan,  recently  built  by  the  Pacific 
Railway,  both  of  these  ports  being  reached  through  a 
dredged  channel  about  12  km.  in  length.  The  pier  at 
Port  Galvin  is  a  concrete  structure  founded  on  concrete 
cylinders  sunk  through  the  overlying  mud  into  the  tosca 
which  is  found  here  at  a  depth  of  25  to  28  ft.  below 
mean  low  water.  The  wells  or  cylinders  are  hexagonal 
in  form  and  sunk  in  groups  of  three,  each  group  facing 
alternately  in  opposite  directions  forming  an  interlock- 
ing series.  They  are  sunk  through  the  mud  and  from 
three  to  four  feet  into  the  tosca,  dredged  out,  a  con- 
crete seal  placed  in  the  bottom  and  then  filled  with  a 
lean  mixture  of  concrete  (about  15  to  1).  The  cylin- 
ders are  built  up  in  place  as  they  are  sunk  and  finished 
with  their  tops  at  high-water  level,  a  continuous  concrete 
wall  being  built  above  this,  as  is  shown  in  Fig.  8.  These 
docks  are  built  to  provide  for  an  ultimate  depth  of  30 
ft.  at  mean  low  water. 

A  port  has  been  built  by  the  Rosario  Puerto  Belgrano 
Railway  Company  at  Port  Belgrano,  about  10  km.  east  of 
Bahia  Blanca,  close  to  the  Government  military  port  and 
near  the  natural  deep  water.  This  is  a  single  granite  pier 
with  breakwater  protection.  Grain  is  unloaded  directly 
from  cars  into  the  vessels,  and  also  from  the  cars  on  to 
belt  conveyors,  which  carry  it  along  the  docks  to  points 
where,  by  means  of  movable  towers,  it  is  diverted  to 
any  point  of  discharge.  This  dock  has  been  bought  by 
the  Government  and  will  event- 
ually become  part  of  the  mili- 
tary port,  making  it  necessary 
for  the  Rosario  Puerto  Bel- 
grano Railway  Company  to 
find  accommodations  elsewhere, 
which  it  will  probably  do  cither  near  the  city  of 
Bahia  Blanca  and  the  ports  of  the  Southern  and  Pari  lie 
Railways,  or  at  a  site  some  3  km.  east  of  Puerto  Belgrano, 
where  some  work  has  already  been  done  by  a  private  com- 
pany, working  under  the  so  called  Pagnard  concession. 
These  docks  are  reached  only  by  the  three  railroads 
named,  all  of  5-ft.  6-in.  gage. 


Fig.  7. 
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jl?he  new  piers  of  both  the  Pacific  and  Puerto  Bel- 
*no  Railways  are  built  in  the  form  shown  in  the  ac- 
Jupanying  sketch  (Fig.  7),  each  of  the  steps  being 
jfchtly  shorter  than  the  length  of  the  ordinary  vessels 
tfjng  them,  and  set  back  the  full  width  of  the  vessels 
■that  they  overlap. 

■La  Plata  is  the  capital  of  the  province  of  Buenos 
Ires  and  is  situated  on  the  ''River  Plate"  about  30  miles 
Ipth  of  the  Federal  capital.    The  docks  are  of  masonry, 
frj  site  having  been  excavated  in  low  lying  ground  on  a 
He  perpendicular  to  the  bank  of  the  river.     The  port 
lis  built  about  1890  with  the  idea  that  being  nearer  the 
C<ep  water   (Fig.  2),  it  would  offer  serious  competition 
1  the  port  of  Buenos  Aires,  and  help  the  development 
I  the   Provincial   Capital,  the   approach   channel  being 
len  dredged  to  26  ft.,  6  ft.  deeper  than  the  channel  at 
iaenos  Aires  at  that  time.     As,  however,  the  channel  at 
■unto  Indio  is  the  controlling  feature  and  the  port  of 
lienos  Aires  has   always   kept  its  entrance   channel   at 
iaetically  the  same  depth  as  that  at  Punto  Indio,  La 
■ata  never  profited  by  the  greater  depth.     It  seemed  to 
I  successful  at  first  but  since  about  1896  the  trade  has 
Ipwly  declined  and  it  has  never  been  able  to  obtain  more 
Ian  a  very  small  proportion  of  the  imports  and  these  of 
j|e  least  valuable  class.     All  kerosene,  gasoline,  etc.,  is 
Ischarged   and   stored   here   as   it    is   not    permitted   at 
Iaenos  Aires.    The  port  is  served  by  a  mixed  gage  (5-ft. 
lin.  and  meter)   line  operated  by  the  Government  and 
living  direct  connections  with  the  Southern  Railway  and 
vu  provincial  narrow-gage  lines. 
Santa  Fe— This  city  of  almost  30,000  inhabitants,  is 
le  capital  of  the  province  of  the  same  name.     The  port 
at  the  head  of  ocean  navigation  on  the  Parana  River, 
id  for  various  reasons  it  seems  likely  that  it  will  re- 
tain so,  although  it  is  thought  that  there  may  be  event- 
ally  a  deep-water  channel  opened  up  as  far  as  the  con- 
uence  of  the  Paraguay  River  and  Alto  Parana  at  Re- 
stencia  and  Corrientes. 

The  present  port,  which  has  been  built  by  the  province 
Santa  Fe  with  substantial  aid  from  the  Federal  Gov- 
rnment,  consists  of  a  single  dock  about  2000  ft.  long 
nd  400  ft.  wide,  with  masonry  walls  on  pile  foundation, 

I'hich  was  only  completed  and  put  into  service  about  two 
ears  ago.  It  is  served  by  a  mixed  gage  (5-ft.  6-in.  and 
teter)  railway  operated  by  the  National  Government 
nd  which  connects  directly  with  the  lines  of  the  Cen- 
tal Argentine,  Santa  Fe  and  Government  (Central 
^orte)  Railways. 

Another  duck  somewhat  larger  is  being  built  alongside 
md  there  will  be  eventually  additional  quay  frontage 
iliniil  1  mile  in  length  along  the  river.  The  porl  has  20 
'I.  depth  of  water  and  can  l»-  reached  now  at  all  stages 
|  the  river  by  boats  drawing  16  to  17  ft.  During  high- 
Brer  Btages,  which  generally  come  at  the  time  of  the 
jeaviesl  shipments  of  cereals,  vessels  drawing  up  to  25 
t.  can  make  use  of  this  port,  the  trade  of  which  is  prac- 
ieallv  all  export,  of  cereals  ami  quebracho,  nearly  all 
e  latter  thai   is  exported  being  Bhipped  Erom  Santa 

Fe.  In  the  total  distance  of  ahmif  500  km.  I'mm  the 
inniilli  of  tlir  river  t<>  Santa  F6,  there  is  only  a  length 
>f  •.',|  km.  requiring  dredging,  to  maintain  a  depth  of 
Rj  to  30  ft.  of  water  at  all  stages,  and  the  channel  at 
these  bars  may  eventually  be  kepi  open  by  properly  con- 
(tructed  training  walls  or  other  works. 


Railway  < , 

It  may  be  noted  that  the  port  situation  is  everywhere 
somewhat  complicated  by  the  question  of  the  gage" of  the 
railways.  The  lines  mi  what  may  be  called  the  main  land 
of  the  Argentine  are  all,  with  one  small  exception,  5-ft. 
6-in.  and  meter  gage.  The  Mesopotamian  provinces  of 
Entre  Rios  and  Corrientes,  and  to  the  north  of  them  Par- 
aguay, are  served  by  lines  of  4-ft.  8^-in.  gage  and  these 
are  now  becoming  an  important  factor  in  the  railroad 
situation,  as  they  have  been  brought  across  the  River 
Parana  and  so  into  Buenos  Aires  by  a  car  ferry  which 
traverses  one  of  the  longest  ferry  routes  in  the  world, 
some  40  miles  in  length.  The  ports  of  Buenos  Aires  and 
Bahia  Blanca  are  served  by  broad-gage  lines  only,  while 
those  at  La  Plata,  Rosario  and  Santa  Fe  have  the  two 
gages.  With  the  advent  of  the  standard  gage  at  Buenos 
Aires,  there  are  now  lines  of  all  three  gages  reaching  the 
city  and  involving  the  transfer  from  two  of  them  to  the 
broad-gage  tracks  of  the  Port  Railway  with  all  its  con- 
sequent expense  and  delay  which,  of  course,  is  greatly 
increasing  as  the  country  served  by  the  4-ft.  8^-in.  gage 
lines  is  developing  very  rapidly. 

The  writer  wishes  to  acknowledge  his  indebtedness  for 
much  of  the  information  contained  in  this  article  to  a 
report  on  the  harbor  works  made  to  the  Argentine  Rail- 
way Co.,  by  Ian  Barry,  M.  I.  C.  E. 


To  Help  Relieve  Sidewalk  Congestion  in  Boston  enameled 
signs  are  freely  placed  on  poles  and  posts  standing  in  the 
sidewalks.  These  signs  are  about  6x8  in.  in  size,  with  black 
letters  on  a  white  ground,  as  shown  by  the  accon 
figure. 


impanying 


HELP  RELIEVE 
SIDEWALK    CONGESTION 

KEEP  TO  THE  RIGHT 

DON'T  STAND  IN  THE  MIDDLE  OF 
THE  SIDEWALK 

DON'T  WALK  MORE  THAN  TWO  ABREAST 

DON'T  BLOCK  CROSSWALKS 

KEEP  MOVING 


A  Valuable  Snfetj-  Warning  for  street-curs — The  warning 
siL;n  Idea  represented  in  tin-  preceding  is  used  In  an  in- 
gi  nious  way  in  many  European  street-cars.  Near  each  exit 
■le,, I-  is  a  small  enameled  sign  Instructing  passengers  how  to 
dismount  safely.  The  sketch  reproduced  herewith  was  made 
from  the  signs  used  in  the  Zurich  (Switzerland)  ears.  Often 
two  signs  are  used  at  each  door:  one  on  the  door  itsel 
ether  on  tie-  jamb,  where  the  passenger  ready  to  step  out 
cannot  fail  to  see  it. 

;  ; 
T«o  RapM-TransM  Subway  Projects  for  Htlan,  Italy,  have 

been    recent  13     proj 1    bj     the    municipal    authorities 

is     a     Short     subway     te     caiTj      the     Street     railways     ef     the     city 

as  single  ears  through  the  congested  business  district:  the 
ether  is  a  two-track  Bubwaj  extending  from  the  center  of 
Hi'-  city  well  .en  Into  tie  residence  section  and  is  to  be 
u  ed  tor  multiple  train  operation.  Neither,  apparently,  is 
likelj  te  I,,-  built  in  the  immediate  future.  The  Informa- 
tion is  Interesting,  howevei  as  an  Indication  of  tie-  tendency 
toward   modernization   ef  some   ef  the  Old    World 
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>Ihop    MetLhiodls   WMclh    Expedite 

dl  Erea"  ° 


Bi   Edwaed  J.  Knapp* 


SYNOPSIS — Expensive  fieldwork  can  be  saved  by  doing 
all  possible  assembling  in  the  shop,  and  avoiding  arrange- 
ments which  call  for  awkward  or  slow  operations  during 
m.  The  author's  suggestions  are  based  in  part  on 
practice  in  erecting  car-dumpers  and  like  structures. 
v 

Going  back  over  my  own  experience  I  recall  few  linns 
who  do  not  complain  that  field  erection  costs  too  much 
money.  Possibly  LI  is  a  habit  with  them  to  complain  just 
on  general  principles,  thinking  it  will  act  as  an  induce- 
ment to  the  erector  to  make  an  effort  toward  lowering  the 
cost.  But,  in.-tcad  of  having  the  desired  effect,  the  erec- 
tor becomes  inured  to  it  and  lets  it  go  in  one  ear  and  out 
of  the  other.  Better  results  will  be  obtained  by  studying 
the  conditions  and  applying  a  suitable  remedy. 

Many  erectors  are  hampered  by  lack  of  equipment. 
Plenty  of  tools  of  the  right  kind,  depending  on  the  nature 
of  the  structure,  are  essential.  I  recall  an  instance  where 
an  erector  was  employed  to  erect  a  rolling-trunnion 
bascule  lift  bridge  of  about  150-ft.  span,  which  had  to  be 
erected  in  the  open  position.  This  required  a  special  type 
derrick.  The  contractors  for  the  structure  were  stran- 
gers to  this  kind  of  work,  never  having  done  any  struc- 
tural work  before,  and  they  bad  no  tools.  Their  lack  of 
i  p(  ence  is  shown  by  the  fact  that  they  bid  $2000  for 
the  erection. 

NTaturally  when  a  practical  erector  was  hired  he  wanted 

tools.     He  started   in   to  build  a  derrick  which  very  soon 

demonstrated   thai   the  job  was  going  to  cost  way  over 

the  amount  bid.     Here  friction  between  the  erector  and 

mployers  started.     They  told  him  that  he  did  not 

know  and   thai    a   good    man   did   noi    i I 

tools.  The  resuli  .vas  thai  the  erector  quit.  The  con- 
tractor- later  became  satisfied  thai  tools  were  necessary 
and  finally  succeeded  in  erecting  the  bridge  a1  a  greal 
loss. 

Tin-  goi     i"  -l'"».  thai  the  tools  d i  gel  enough  at- 
tention, but  this  is  not  the  onlj  drawback  to  economical 
I  be  shop  can  help  materially  in  lowering  the 
.     ereel  ion,  in  other  matters  than  tools. 

The  usual  method  followed  by  the  shop  i-  to  gel  the 
Wl,rk  o  po    ible    paying  particular  atti  □ 

lion  to  their  own  costs,  bul  disregarding   the  field  costs 
entirely.     A-  long  as  the  work  check-  to  the  drawing,  it. 
cient.     There  an  ork  can  be 

done  in  the  shop  in  preference  to  doing  it  in  the  Held. 
Po    ibl)  the  drawing  doc,-  not  call  for  it,  bul  as  the  total 

oul    of   the    .-.ime    poi  kcl.    and    the    WOl  I     can    be 

don'   .  a  the  shop  on  acc< t  of  thi   i  rane    er 

ower  and  tools,  then  on  n  hj    it     I Id 

not  be  done  there.     The  pi  a  on  wh)   i1   i    noi  d i  i    on 

on    hot   ;h1    a  di    in    to  mal  e   i  rei  ord 
I    of  field  erection  knov 

Wo  done    ill    the    Held    oil    account 

rate  thi  n 

i   In-.,  n bile  in  id.     hop  the  u 

-.    i    Hi.   a<  i  e    dnlity ; 


working  scaffolds  must  be  built  and  separate  rigging  run 
to  put  in  a  piece  that  might  just  as  well  have  been  as 
sembled  in  the  shop. 

There  is  no  doubt  that  the  drawing  room  is  aware  of 
the  fact  that  there  should  be  as  many  shop  rivets  as 
possible,  and  is  doing  all  it  can  in  the  design  to  eliminate 
field  riveting.  Practically,  we  know  that  at  some  place 
a  line  must  be  drawn,  controlled  to  a  great  extent  by 
erection  equipment.  But  concerning  shop  assemblies,  the 
field  for  saving  erection  labor  is  large. 

Considering  sheaves  and  their  support:  It  is  hard  to 
tell  just  how  much  work  the  assembling  outside  of  the 
shop  would  mean,  but  in  almost  any  circumstance  it 
would  be  cheaper  to  do  it  in  the  shop,  where  the  work  is 
on  the  floor  and  cranes  are  available  to  do  the  lifting.  In 
most  cases  in  the  field,  it  would  mean  separate  rigging  to 
lift  the  sheaves  into  place  and  the  building  of  scaffolds 
for  the  men  to  work  on  while  the  pin  is  being  put  in.  I 
have  known  cases  where  the  erector  has  put  the  sheaves 
in  place  on  the  ground  before  hoisting  the  support  into 
place.  This  in  itself  is  proof  that  the  work  might  just 
as  well  have  been  done  in  the  shop.  The  only  argument 
against  such  assembling  is  railroad  clearances  and  rates. 
Tt  is  seldom  that  height  or  width  would  interfere  with 
the  shipping  of  pieces  by  water. 

The  railroad  freight  rates  are  interesting  in  this  way: 
If  the  sheaves  or  machinery  are  assembled  with  the  struc- 
tural wwk,  the  whole  shipment  might  be  forced  into  the 
machinery  class,  which  takes  a  higher  freight  rate  than 
structural  material.  But  the  shipping  clerk  can  control 
this  to  a  large  extent.  He  can  size  up  the  job  as  a  whole 
and  work  structural  supports  with  the  sheaves  in  place 
in  with  other  machinery  so  that  the  weight  of  the  struc- 
tural material  is  at  a  minimum.  In  this  way  it  will  go 
through  without  being  noticeable.  It  is  doubtful  if  the 
additional  cos!  of  shipping  iccount  of  structural  ma- 
terial being  classified  as  machinery  would  equal  the  -a\ 
ing  in  field  labor  by  having  the  assembling  in  the  shop. 
Even  though  a  car  is  loaded  just  the  opposite,  a  mini- 
mum amount  of  machinery  with  a  maximum  amount  of 
structural,  it  is  doubtful  if  the  railroad  inspector  would 
class  the  load  as  machinery. 

It  is  not  only  in  the  assembling  of  sheaves  that  lime 
can  be  saved.  All  through  a  machine  there  are  numerous 
castings  thai  can  be  pul  on  in  the  shop.  It  Bimply  needs 
a  little  forethoughl  along  the  right  lines.  A  consider 
ation  of  alignment  is  essential,  however.  It  would  noi 
do  to  ream  and  boll  bearing  pedestals  for  line  shafts  per- 
manently in  the  shop,  thai  is  if  the  pedestals  are  on 
iliilei'cni  structural  members,  because  it  would  be  an  ex- 
ceptional case  if  the  erector  would  be  able  to  gel  the 
structural  members  in  place  so  that  the  bearings  would 
line  up.  In  case  the  bearings  are  adjustable,  or  on  sole 
plates,  the  erectoi    would  have  no  trouble  in  getting  the 

ale cni,  therefore,  i1  would  be  advisable  to  do  the  work 

in  the  shop. 

Ore  handling  bridge  have  the  moving  mechanism  ex 
tending  aero  the  bridge  and  down  the  legs  as  a  rule. 
Here  the  beai  ings  i  annol  be  pul  on  in  the  -bop  unless  the 
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gs  are  assembled  complete,  but  there  is  still  a  chance  to 
?lp  the  field.  The  holes  for  these  bearings  could  be 
nched,  say  about  %  in.  smaller  than  the  per- 
ment  bolts,  giving  a  chance  to  bolt  the  casting  in  place 
nporarily,  adjusting  it  and  reaming  the  holes  to  size. 
iiave  noticed  cases  where  these  holes  were  omitted  en- 
elv. 


structural  work,  so  that  the  field  will  have  no  trouble  in 
putting  the  work  together  again  in  the  same  way  it  was 
in  the  shop.  I  have  witnessed  the  above  'in  numerous 
cases  and  have  found  no  trouble  in  getting  good  true 
holes  for  the  bolts. 

Marking  both  iron  and  machinery,  giving  symbols,  pat- 
tern number  and  drawing  number  is  an  important  point, 


Fig.  1.   Placing  the  First  Columns  for  a 
Stationary  Car-Dumping  Machine 

(The    derrick    is    so    placed    that    the    whole    structure 
can    be    erected    without    changing'    the    setting.) 

Where  the  easting  fastens  to  a  member  in  the  vertical 
position,  it  means  a  great  deal  of  work  and  extra  time 
to  get  the  casting  iii  place  and  hold  it.  It  means  the  plac- 
ing of  the  casting,  clamping  it  in  place,  adjusting,  mark- 
ing off  the  holes  on  the  structural  work,  removing  the 
casting,  drilling  the  holes,  and  replacing  the  easting,  and 
tben  in  some  cases  it  also  means  reaming,  as  it  is  some- 
times thought  advisable  to  drill  the  holes  small  so  that 
through  reaming  a  good  true  hole  is  obtained.  To  do 
away  with  this  excess  work,  the  drawing  room  should 
furnish  the  shop  with  the  layout  of  all  holes  that  take 
mechanieal  parts,  noting  that  they  should  be  punched 
tinall  and  reamed  to  size  with  castings  in  place. 

In  some  eases  there  is  so  much  machinery  connecting 
fco  structural  work,  such  as  engine  beds  or  hois!  beds,  that 


Fig.  3.    Mu\    Frame  of  Wellman-Seaver-Morgan 

( 'o.  s-'i'os  Coal  Unloadee,  Showing  Long 

M  \l\    Gibdej 

it  pays  to  assemble  the  structural  members  and  put  the 
bastings  on.     This  Berves   two   purposes;   i1   checks   the 

mil  3aves  drilling  for  the  easting  bolts  in  the  held. 
when    this   is  done,   the   structural    members    must    be 

marked  and  Hie  castings  match-marked  with  the 


i'ig.   2.    Putting  in   Cradles  before  Side  Next 
Derrick  Is  Completed 

but  it  is  often  neglected,  forcing  the  erector  to  check  up 
the  work  to  see  what  each  piece  is  and  where  it  goes.  It 
is  a  large  amount  of  work  for  a  field  man  to  go  over 
twenty  or  thirty  tons  of  material  and  have  to  check  mem- 
bers here  and  there  to  find  what  he  wants  next. 

This  does  not  necessarily  entail  extra  work  on  the 
shop.  The  fitter  can  be  instructed  to  mark  each  shipping 
piece  as  he  assembles  it.  One  shop  which  1  call  to  mind 
goes  so  far  as  to  brush  linseed  oil  over  the  marks.  This 
is  a  good  idea,  as  it  preserves  the  mark  and  keeps  it 
from  becoming  dirty  and  illegible.  The  linseed  oil  forms 
a  transparent  film  that  it  easily  seen  through. 

There  is  a  large  field  for  saving  time  of  the  field  force 
through  careful  marking.  It  is  practical  for  the  shop  to 
go  so  far  as  to  designate  the  top  side  or  end,  and  the  near 
side  of  a  member,  or  in  other  words  the  position  the 
member  is  to  take  in  the  finished  structure.  Many  erec- 
tors detail  a  man  to  look  over  members  and  mark  them. 
so  that  the  erecting  gang  simply  has  to  hook  on  to  them 
and  hoist  them  into  place.  It  saves  a  great  deal  of  time 
for  men  who  are  at  work  out  doors  with  the  wind  blow- 
ing, or  in  storm  or  in  severe  cold,  not  to  have  to  bother 
with  detail  drawings.  The  erection  diagram  is  all  that 
i-  accessary  as  this  gives  them  the  symbol  and  drawing 
number.     It  would  ho  a  very  simple  thing  Eor  the  .-hop 

inspector  to  mark  with  paint  the  top  end  and  near  side 
of  braces  and  diagonals:  or  I'm-  chords,  the  end  toward 
the  pier.     Taking  smaller  jobs  "hero  the  ore,  tor  doc-  hi- 

own  "picking  out  iron,"  as  well  a-  the  bossing,  to  have 
the  iron  so  marked  would  stop  delays  on  tile  part  of  the 
gang  while  the  boss  i-  checking  a  member  to  see  what  po- 
sition it  takes. 

The  drawing  mom  could  he  a  help  in  this  matter  by 
putting  notes  on  the  drawings,  designating  the  position 
the  material  occupies  in  the  structure.  This  would  save 
the  shop  the  trouble  of  referring  to  the  erection  dia- 
gram. 
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Match-marking  is  also  important.  It  may  be  said, 
"What  is  the  use  of  putting  work  together  in  the  shop 
if  it  is  not  match-marked  so  that  the  erector  can  recon- 
struct it  in  the  same  maimer?"  Nevertheless,  I  have 
known  cases  where  the  work  was  not  match-marked  after 
a  shop  assembly. 

In  erecting  two  or  more  ore  bridges  for  instance,  each 
having  two  lines  of  top  and  bottom  chords,  it  would  be 
possible  to  interchange  any  similar  sections.  Therefore, 
if  it  is  thought  necessary  in  the  shop  to  put  them  together 
to  insure  a  good  joint,  match-marking  should  be  done. 
Further,  the  field  should  be  notified  of  the  fact  and 
should  understand  the  system  used.  I  recall  an  instance 
where  there  were  six  lines  of  chords.  In  match-marking, 
the  shop  failed  to  designate  to  which  line  each  mem- 
ber belonged.     As  a  result  the  match-marking  was  use- 


possible  to  believe  it  when  the  amount  of  work,  rate  « 
pay,  and  number  of  men  kept  idle  are  taken  into  eonsidl 
eration. 

The  shop  inspector  should  see  that  all  loose  pieces,  sue! 
as  splice  plates,  fillers,  etc.,  are  bolted  in  place  where  th$l 
are  to  be  used.  This  avoids  the  risk  of  their  being  lojl 
and  saves  time  by  not  having  to  hunt  elsewhere  for  theni 

Time  can  often  be  saved  by  shipping  long  eumbersonjl 
material  the  right  end  to.  That  is,  so  that  when  the  cadi 
arrive  at  the  erection  site,  material  will  not  have  toll 
turned  end  for  end.  Consider  the  main  girders  used II 
a  modern  ore  unloader.  These  girders  are  4  ft.  6  II 
wide,  7  ft.  7  in.  high,  90  ft.  long,  and  weigh  about  130| 
000  lb.  It  is  easy  to  see  the  amount  of  work  entailed  |l 
having  to  turn  these  long  heavy  girders  end  for  end.  Oil 
hand  a  person  would  think  it  impossible  to  load  the  gin 


I.  Coal  Onloadebs  with  Trolley  Walking-Beam  and  Bucket  Leg  in  Place 

(These  are  assembled   complete    in   the  shop  and  match-marked.) 


[egg.  Each  line  should  have  beeri  identified  «  ith  letters 
;||I,I  the  joints  with  numbers.  Thus  the  joints  of  the 
li,-.t  |lh,.  of  chords  should  have  been  marked  A.-1,  A-2. 
A-:;  and,  tin-  second  line  of  chorde  I'.  I.  I'.-'.'.  B  :;,  etc. 

Willi  reference  to  shop  inspection,  mosl   members  slip 
mt,,  place  by  their  own   weight,  therefore    the  built-up 

,.  nni-i  nnt  be  allowed  to  over-ru ■  under-run  as 

ihe  case  may  be.    A  sixteenth  ot  an  eighth  of  an  inch  is 

k  h  to  allow  for  a  g I  free  connection  ;  for  if 

.,   member  da      noi     in-   in   free  ami   has   to   he   Eorced, 

,  ,    tra  time  consumed.    One  or  two  men 

„.jH  |,  ,  to  ';'<   ground  for  i  haine  and  a  Bteamboal 

t  and  force  the  member  into  place.     Erection  has 

been  held   up  ae  long  a    a   half  a  da)   ju  I   bei  auee  one 

rouble. 

i;    ,, ;     hop-dri .'  in   in  field  connections  often  cause  a 

■|  re  a  Mom  noticed  until  the  ae  ■  I 

■  ■  r j in-,  i.  aei  e    itai  ing  a  hold 

,     antil  the  rivel  -  are  i  ul  ou1      Vn  erei  tor 

b  -loll. H  a  i  i"i  to  cul  thriM 

oi     :    ■    a irated,  H   ia 


ers  in  the  shop  so  thai  they  would  arrive  at  destination 
proper  end  to;  but  it  has  been  proven  that  it  can  be  di 
When  shipmenl  of  a  job  is  begun  there  are  alw 
erecting  outfits  or  small  material  that  can  lie  loaded 
shipped  first.  Mark  these  ears  as  loaded  in  the  s] 
by  noting  one  end  of  the  ear  as  being  toward  the  no 
SOUth,  east  OT  west,  as  the  ease  may  he.      Notify   the  e 

tor  of  the  c lition,  and   then   when   the  ears  arrive 

will  be  able  to  lei  the  shop  know  which  way  to  load 
long  material.  Where  the  shop  is  not  equipped  to  I 
such  material,  a  "Y"  ran  he  found  along  Ihe  route, 
the  railroad  given  instructions  to  put  ihe  ears  over 
"V."  This  method  has  been  followed  successfully  in 
case  of  these  long  girders  and  other  material. 

'To  bring  the  field   handling  to  a   minimum,   the 
terial  should  he  shipped  iii  the  order  the  erector  need 
'Phis  can  be  accomplished   inexpensively  by  storing 

material  as  il    is  fabricated,   in  such  a   way  that   the  m 

hers  wanted  ftrsi  can  he  gotten  at  and  shipped.  I'.y 
ferrrng  to  (he  erection  diagrams,  it  is  easy  to  Ton 
w hni  i he  erector  will  wanl  flrat. 
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One  of  the  pictures  herewith  gives  a  good  idea  of  how 
a  ear  dumper  is  erected.  The  derrick  is  placed  in  a  con- 
venient place,  where  all  parts  of  the  structure  can  be 
reached  with  the  boom.  The  columns  are  put  up  first, 
followed  with  bracing,  etc.  The  cradles  are  erected  be- 
fore the  main  frame  is  completed,  so  that  the  manipulat- 
ing of  the  derrick  is  unobstructed. 

The  drawing  room  and  order  department  can  be  a  big 
help  to  the  shop  in  sorting  the  material  by  billing  the 
job  subdivided  into  units.  The  shipping  department  will 
then  be  able  to  take  the  bills  and  ship  just  what  the  erec- 
tor wants  first,  without  chance  of  overlooking  important 
members,  which  if  not  shipped  would  hold  up  the  erec- 
tion. 

The  drawing  room  can  save  a  great  deal  of  time  that 


steps  that  will  stop  as  much  spoiling  as  possible.  Then 
the  purchaser  cannot  come  back  and  say  that  the  ma- 
terial was  nut  properly  shipped. 

When  field  rivets  are  put  up  for  shipment,  the  differ- 
ent sizes  should  be  sorted  into  kegs  or  boxes  and  each 
package  plainly  marked  as  to  contents.  This  will  save  a 
great  deal  of  scattering,  due  to  the  men  breaking  open 
the  packages  in  search  of  the  size  wanted.  As  a  rule, 
on  erection  work  there  is  plenty  of  rubbish  and  loose 
sand  or  dirt  around  in  which  loose  rivets  can  be  buried 
and  lost,  thereby  causing  shortages  that  eventually  mean 
replacement. 

The  shop  inspector,  in  cooperation  with  the  shipping 
clerk,  can  by  foresight  and  proper  planning  do  a  great 
deal   to   make   possible  economical   erection.     But   they 


Fig.  5.   Coal  Uxi.oaders  Practically  Completed 


is  now  spent  in  the  field  drilling  holes  for  fastening 
electric  wires  and  conduit.  There  is  no  reason  why  the 
method  of  wiring  a  machine  cannot  be  predetermined 
to  the  extent  that  the  connection  holes  could  be  laid  out 
ami  punched  with  the  fabrication  boles. 

In  my  experience  1  have  seen  both  methods  followed, 
and  have  found  that  if  care  is  taken  in  predetermining 
the  layout  a  great  deal  of  field  labor  is  saved.  Field 
drilling  is  as  expensive  as  cutting  out  rivets. 

All  loose  bolls  should  be  well  slushed,  especially  the 
threads.  Too  often  they  are  -hipped  just  as  they  come 
from  stock.  Being  shipped  in  open  cars,  although  boxed, 
rain  and  moisture  is  bound  to  gel  at  them,  sometimes 
rusting  them  to  such  an  extent  thai  they  cannol  be  used. 

I  have  known  instances  where  it  was  necessary  to  I. a 

man  running  the  nuts  down  on  holts  to  gel  them  in  a 
tit  condition  for  erection  purposes.     In  our  instance  the 

holts   were   so    batlh     i  listed    that    it    \\a>    QeceS8arj    to  re- 

place  them.     Eere  tin-  boxes  containing  the  holts  had 

been  allowed   to  lav  out    in  the  weather  until   needed.     Of 

course,  this  is  wrong,  but  as  the  shop  cannol  foresee  to 
what  treatmen!  the  material  will  be  put.  it  is  well  to  take 


must  be  given  the  opportunity  to  study  erection  condi 
tions,  especially  the   inspector. 

A  trip  to  an  erection  site  by  the  inspector  once  in  a 
while  will  well  repay  the  company  in  the  fund  of  in- 
formation brought  back.  Talks  with  the  erectors  as  they 
come  in  frcm  jobs,  going  over  the  drawings  with  them 
to  find  out  the  plates  that  brought  trouble,  will  suggest 
many  changes  for  saving  time,  labor  and  expense  on 
succeeding  work. 

;$ 

AVn»<«-  Paper  from   the  Refuse  Collections  nt   Denver,  Colo.. 

is  bcinK  lulled  :<t  tlu-  municipal  coal  yards  under  the  direction 
.d'  tin-   Hoard  of  Charitli  lions  (Dr.  .1.  M.  Perkins, 

Commissioner  of  Social  Welfare).  The  following  note  on  the 
subject  is  taken  from  "The  City  of  Denver,"  a  semi-monthly 
publication,  published  bj  the  citj  and  supplied  "free  on  re- 
quest  to   taxpayers": 

Employment  has  beep  giver  to  a  great  many  transient  men 
and  some  women  in  the  new  industry  of  baling  the  waste 
paper  of  the  city,  line,'  carloads  of  which  have  been  recently 

sold    at    a    fair    price.       Paper    is    Collected    from    the    large    stores 

and  from  receiving  cans  on  the  street  corners,  is  sorted,  haled 
and  shinned  o.  market  at  about  the  rate  of  a  carload  a  month. 
While  not  a  big  financial  hen,  tit  to  tin  city,  this  method  of 
handling  the  paper  serves  the  double  purpose  of  getting  rid 
of  tin  wasti  paper  without  cost  ami  at  the  same  time  fur- 
nishing work  to  jobless  men  The  revenue  from  this  paper 
Industry  now  supports  the  families  of  the  nun  employed  at 
i  in  addition  adds  a  little  to  the  general  funds  of  the 
department. 
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Tisia]b©2as  dirndl  Efts  IRs^padl 
EimciP©a.s©* 

Dry  rot  in  hard-pine  timber  structures  (caused  by  a 
fungus  growth  in  the  cells  of  the  wood)  is  rapidly  in- 
creasing and  this  condition  is  chiefly  due  to  the  use  of 
less  resistant  timber.  These  are  the  conclusions  reached 
by  F.  G.  Hoxie.  Engineer  and  Special  Inspector,  of  the 
Associated  Factory  Mutual  Fire  Insurance  Companies, 
of  31  Milk  St.,  Boston,  Mass.,  after  a  study  of  nearly  20 
cases  of  dry  rot,  involving  the  examination  of  several 
thousand  wooden  beams  in  infected  mills.  A  34-page 
booklet  by  Mr.   Hoxie  describing  this  investigation  has 

jusi  I ii  printed  by  the  Factory  Mutual  Companies  and 

can  be  obtained  by  engineers  interested. 
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tural  timber  the  qualities  of  first  importance  are  strength 
and  durability.  The  breaking  strength  of  timber  can 
easily  be  specified,  but  can  be  tested  only  by  the  destruc- 
tion of  the  material.  The  density  is  probably  a  sufficient- 
ly close  index  of  strength,  for  commercial  purposes;  and 
the  percentage  of  rosin  determines  the  durability  with 
reasonable  accuracy. 

The  presence  of  sufficient  rosin  in  the  wood  is  of  prime 
importance  as  it  prevents  decay.  The  amount  of  rosin 
in  timber  just  sufficient  to  stop  the  fungus  is  about  3%. 
A  mill  beam,  if  not  artificially  treated,  should  contain  at 
least  5%  of  rosin  uniformly  distributed  throughout,  to  be 
safe  against  the  ravages  of  dry  rot. 

The  relation  of  the  rosin  percentages  to  the  durability 
is  indicated  in  the  accompanying  cut  which  shows  eight 
rotted,  12xl6-in.  pine  beams  removed  after  two  years. 

A  source  of  infection  of  lumber  is  the  sticks  used  for 
separating  the  lumber,  and  the  rotten  wood  stringers  on 
which  it  is  often  piled  in  the  lumber  yard.  If  the  lum- 
ber is  susceptible,  it  is  almost  sure  to  become  infected 
with  the  fungus  under  such  conditions.  To  combat  this 
it  is  suggested  that  the  lumber  in  storage  yards  be  piled 
upon  concrete  supports. 

Mr.  Hoxie  makes  the  following  summary  of  his  obser- 
vations : 

(1)  The  percentage  of  rosin  in  hard  pine  can  be  taken  as 
an  index  of  its  power  of  resistance  to  dry  rot.  (2)  Hard  pine 
lumber,  12x12  in.,  or  larger  is  practically  not  obtainable  with 
sufficient  natural  resistance  to  withstand  fungus,  in  a  moist 
atmosphere.  (3)  The  nonresinous  and  sappy  hard  pine,  which 
is  obtainable,  is  not  safe  to  use  for  the  important  parts  of  a 
building,  without  antiseptic  treatment.  (4)  Holes  through 
columns,  or  narrow  spaces  between  beams -and  hollow  spaces 
in  floors  or  roofs,  are  of  no  value  in  preventing  dry  rot,  and 
serve  to  rapidly  spread  it  to  all  susceptible  material.  (5) 
Heating  a  new  building  to  about  115°  F.  for  24  hours,  several 
times,  has  a  value  well  worth  its  cost  in  preventing  serious 
dry-rot  damage.  (6)  Of  the  various  antiseptic  treatments 
in  practical  use  at  present,  corrosive  sublimate  appears  to  be 
the  best  adapted  to  mill  timber.  Modification  of  the  present 
process    may    be    necessary    when    deeper    penetration    is    re- 


quired. 

Most  of  the  timber  framing  of  mills  recently  erected  is 
of  North  Carolina,  Cuban  or  shortleaf  pine;  and  nearly 
all  of  the  affected  lumber  examined  was  in  comparatively 
new  buildings.  The  best  grades  of  these  varieties  are  prob- 
ably ns  resistant  as  the  longleaf  pine;  but  these  varieties 
are  less  uniform  and  their  inferior  grades  are  more  dif- 
ficult to  detect  by  the  usual  superficial  inspection. 
5S 

An  Antipodean  Engineering  Fee — The  fee  to  be  paid  Sir 
Maurice  Fltzmaurice,  chairman  of  the  British  Admiralty,  and 
a  member  of  the  firm  of  Coode,  Mathews,  Fitzmaurice  &  Wil- 
son, engineers,  who  is  to  report  mi  the  construction  of  naval 
docks  and  harbor  works  for  the  Commonwealth  Government, 
Is  £4700.  The  amount  is  based  on  :>  Btay  Of  six  weeks,  and  Is 
to  Include  consultation  with  sir  Win.  Mathews,  who  reported 
..ii  the  proposed  Improvements  of  the  Melbourne  Harbor  Trust 
ii  L910,  on  returning  hone,  firm's  stair  charges  and  all  ex- 
penses; everything,  in  fact,  except  Australian  assistant  from 
Government  staff  for  survey  and  collection  of  local  engi- 
i  1 1 ..  ri.  Commonwealth  Engineer,"  Melbourne, 
Vast  i  alls 

x   Standard  s..nie  «r  Engl rinu  Charges  was  adopted   bj 

the  Instltuti    oi    En    lne<  i   .  of  V a,    \  ui  I  ralla,  at   Its  meet 

n    November,    superseding         loui     schedule    adopted 

In   1906.     The  new  acale  of  fees  provides  tor  botl rcentagi  i 

in. i    per   diem    rates   of   payment.     The    latter   varies    from    e 
num  of  four  guineas  ($20)  pei   da;    I sulfations,  cal- 
culation     report      eti      made   In   1 1 glneei  'a  "»  n   office,   up 

t0  i,  I,   guine  s   ($60)    per  da)      The   percentage  charge   i 
,,i   the  ■  nl  ii  e  cost   of  englni  erlng   «  oi  i      .  b  m  Ing   ft  ona 
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Dam  Xo.  19  across  the  Ohio  Kiver  at  Little  Hocking, 
phio,  about  .five  miles  below  Parkersburg,  W.  Va.,  is  one 
of  the  thirteen  dams  now  under  construction  by  the 
United  States  Government  as  a  part  of  the  54  dams 
which  will  finally  cross  that  river  in  the  development  of 
the  9-ft.  slack-water  navigation  authorized  under  the 
Kiver  and  Harbor  Act  of  1910.  Dam  Xo.  19  is  quite 
(similar  in  design  to  the  other  Ohio  River  dams:  that  is, 
it  comprises  a  lock,  a  navigable  pass  closed  in  ordinary 
water  by  Ohanoine  wickets  and  a  bear-trap  dam.     On  ac- 


l.    Plan 


River 


count  of  the  sudden  rises  in  the  Ohio  River  with  the  con- 
sequent flooding  of  all  construction  work  and  also  be- 
cause of  the  difficulties  in  building  coffer-dams  along  that 
river,*  a  description  of  the  successful  construction  of 
Dam  Xo.  19  should  be  interesting.  Work  was  started  in 
1911  and  has  progressed  during  the  past  three  seasons. 
The  dam  and  lock,  as  shown  in  Fig.  1,  comprise  a  lock 
chamber  on  the  West  Virginia  side  of  the  river.  ?<»i>  ft. 
long  by  110  ft.  wide,  with  guide  walls  about  600  ft.  long 
on  both  the  up  and  downstream  ends  of  the  lock  :  a  length 
of  700  ft.  of  navigable  pass,  which  consists  of  the  usual 
Chanoine  wickets  founded  on  flat  concrete  slabs :  two 
bear-trap  dam  sections  220  ft.  long,  and  at  the  most 
northerly  end  nf  the  dam.  a  Chanoine  weir  section  300 
ft.  long  abutting  against  a  wing  abutmenl  reaching  into 
the  .-lope  of  the  valley.  The  drawing  shows  the  low  water 
banks  of  the  river.  The  Chanoine  wicket-  will  be  raised 
to  bold  back  the  water  to  allow  a  12-ft.  depth  over  the 
lock  sills  in  low  water,  ami  in  high  water  will  be  Lowered 
to  permit  the  passage  of  boats  through  the  main  channel 
of  the  river.  The  contract,  in  addition  to  the  construc- 
tion  of  this   part    shown,    includes   as   supplemental    work 

the  grading  ami  paving  of  the  esplanade  smith  of  the 

lock. 

The  river  at  this  point  i-  aboul  900  ft.  wide  ami 
in   depth    from   a    tew    led    a1    low    water   to   59   ft.    LB   lime 

of  flood.    The  Ohio  \  allej  is  somi   200  ft.  wider  than  the 

river  here,  ami  very  Hat  and  low  compared   t<>  the  hilly 

■ '.    through    which    it    runs.      During   high    watei    the 

entire  valley  i-  submerged,  flood-  occurred  at  irregu- 
lar interval?  during  the  progress  of  the  work  and  added 
greatlj  to  the  difficulty  of  continuing  construction.  All 
of  the   works    in   construction   of   the   dam   ami   lock   have 
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been  submerged  several  times  since  the  commencement 
of  operation  in  1911.  The  Spring  floods  of  last  Match 
and  April  were  particularly  severe.  It  was  impossible 
at  that  time  to  withdraw  the  working  plant  to  points  of 
safety  or  to  strengthen  the  temporary  work  sufficiently 
to  stand  the  strain  of  the  high  water.  An  additional 
difficulty  lies  in  the  fact  that  the  heavily  laden  water  has 
left  at  every  flood  a  considerable  thickness  of  sediment 
inside  the  coffer-dams  and  on  the  construction  already 
up,  which  entailed  a  large  amount  of  reexcavation. 

The  work  was  divided  into  two  distinct  parts,  the  lock 
being  completed  as  a  separate  construction  in  an  inde- 
pendent coffer-dam,  and  the  remainder  of  the  dam  in 
a  series  of  short  coffer-dams. 

The  lock,  as  shown  on  Fig.  1,  is  110  ft.  and  700  ft. 
long.  The  river  wall  i-  a  monolithic  concrete  prism  in 
section  and  is  founded  on  bedrock.  The  shore  wall  is  f 
gravity-section  concrete  retaining  wall  founded  on  piles 
reaching  down  to  the  rock.  The  lock  was  constructeo  by 
inclosing  it  on  the  three  water  sides  with  a  coffer-dam 
900  ft.  fong  by  300  ft.  wide  and  Hi  ft.  thick.  A  typical 
section  of  this  coffer-dam  is  shown  to  the  left  in  Fig.  2. 

In  constructing  the  dam,  guide  piles  about  25  ft.  long 
were  driven  5  ft.  into  the  gravel  bottom  and  spaced 
about  16  ft.  c.  to  c.  in  line  with  the  coffer-dam,  and  about 
IS  ft.  e.  to  c,  transversely.  On  these  guide  piles  four 
lines  of  6x8-in.  waling  piece-  were  spiked  and  vertical 
2-in.  sheathing  was  then  fastened  to  the  waling  pieces 
and  driven  a  slight  distance  into  the  ground.  The  box 
was  tied  with  cross-rods  through  the  waling  pieces  and 
filled  with  earth  fill,  this  puddle  forming  a  core-wall  cof- 
fer-dam about  20  ft.  high.  On  either  side  of  the  dam, 
earth  was  backfilled  on  a  1  on  2  slope.  Openings  were 
left  in  one  or  two  places  and  flood  gate-  put  in  to  allow 
the  coffer-dam  to  be  flooded  during  high  water. 

The  river  side  and  upstream  arm  of  this  coffer-dam 
were  constructed  first  and  three  derrick  boats,  fitted  with 
L-yd.  clam-shell  buckets,  were  brought  inside  to  excavate 
the  material  for  the  core-wall  of  the  dam  and  for  the 
side  slope.  When  this  much  of  the  wall  was  finished, 
the  boats  were  floated  out  through  the  lower  end  and  the 
lower  arm  put  in  place,  thus  completing  the  coffer-dam. 
The  whole  area  was  then  unwatered  with  four  10-in.  cen- 
trifugal pumps.  Excavation  was  continued  by  clam-shell 
buckets  on  two  derricks  which  traveled  on  a  16-ft.  gage 
track,  located  inside  the  coffer-dam. 

.V  trench  was  excavated  for  the  land  wall  of  the  lock 
to  an  excavation  8  ft.  below  low-water  level,  about  600 
it.  long  ami  20  ft.  wide  at  the  bottom.  Water  was  drained 
off  the  site  by  means  of  pumps  placed  in  ditches  along 
thi'  trench.  In  this  trench,  five  row-  of  12-in.  pile-,  '.'ii 
ft.  long,  spaced  ahiuit  ■"■  ft.  C.  to  c.  were  driven  through 
gravel  to  the  rock  and  cut  off  at  an  elevation  about  2 
ft.  above  the  trench  bottom,  or  1  ft.  below  the  finished 
floor  of  the  lock  chamber  (Pig.  2),  p.  240.  In  order  to  pre 
vent  the  river  from  undermining  the  wall,  finished  per- 
manent -beet  piling  was  driven  io  flic  rock  about  1  ft.  in 
front  of  the  face  of  the  wall.  These  piles  were  cut  oil'  and 
fastened  at  the  top  with  6x8-in.  waling  pieces,  which 
in  turn  were  bulled  in  thi  top  of  the  pile  supporting  the 
wall.  The  surface  of  the  ground  was  level  preparatory  to 
receiving  concrete  and    the  wall,  a   stepped   section,  as 

shown  in  Fig.  2.  28  Ft.  high,  16  ft.  wide  at  the  bottom. 
narrowing  to  a  width  of  5  ft.  at  the  lop.  was  concreted  ill 
alternate  monoliths   10  ft.  long  and   I  I  ft.  high. 
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The  land  wall  being  completed,  excavation  was  started 
from  the  upper  and  lower  gate  recesses  and  the  upper 
half  of  the  river  wall,  the  excavated  material  being  placed 
in  back  of  the  land  wall  for  backfill.  Piles  12  in.  in  diam- 
eter and  10-in.  permanent  sheathing  were  driven,  as  de- 


after  concreting.  In  the  center  of  each  of  these  boxes 
was  placed  a  round,  wooden  stick  3  in.  in  diameter  with 
the  end  tapered  and  provided  with  a  ring  at  the  top  foi 

pulling. 

These  boxes  constituted  the  forms  for  the  lock  cham- 
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scribed  before,  and  the  walls  concreted  in  alternate  mon- 
oliths about  the  same  size.  The  foundations  of  the  river 
wall  wire  carried  all  the  way  to  rock,  as  shown  in  Fig.  2. 
To  accomplish  this,  steel  sheet  piles  20  ft.  long  were 
driven  to  rock  on  either  side  and  the  material  was  exca- 
vated and  placed  in  back  of  the  land  wall  as  backfill. 
The  rock  surface  was  prepared  to  receive  concrete  by 
blasting  a  2-ft.  groove  in  the  rock  along  the  center  of 
the  wall.  The  river  wall  was  then  concreted  as  monoliths, 
as  described  before,  and  backfilled.  The  braces  for  the 
steel  sheeting  were  removed  and  the  piles  pulled  out. 

After  all  the  lock  walls 
were  completed  the  floor  of 
the  lock  chamber,  shown  in 
Fig.  2,  was  laid.  This  floor 
had  to  be  provided  with  seep 
holes  to  allow  the  water  to 
rise  in  the  chamber  at  Hood 
times  and  relieve  the  pres- 
sure  on  the  bottom  of  the 
lock.  This  was  provided  for 
in  the  following  manner: 
Where  earth  was  encountered 
in  the  lock  chamber  it  was 
excavated  a  few  feel  below 
the  required  grade  and  back- 
filled with  gravel  and  leveled 
off.  Wooden  blocks,  6x6x24 
in.  with  tapering  ends  (  Fig. 
3  i  were  driven  6  in.  into  ths 
ground  every  8  ft.  across 
the  chamber  Moor  and  every 
6  ft.  along  the  length 
■h  the  lock,  T  i  e 
were  provided  with  a 

"•      in.    n  ide    in    the 

middle  of  ea  h  ide,  I  in. 
deep  throughoul  the  length 
Thi  also  had  a  i  ing  boll  to 
allow  their  being  pulled  oul 
after  the  concrete  had  el 
Steel  plate  18  in.  high  and 
1  '|    in.   thi<  I    were  pi 'I   in 

thu         ''"i  mill" 

'  n    long,  6  n     '  ide 
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ber  floor.  After  the  forms  were  filled  with  concrete  and 
had  set  for  a  few  hours,  the  6x6-in.  corner  blocks  and  the 
round  3-in.  center  sticks  were  pulled  out.  A  few  hours 
later  the  steel  plates  were  also  pulled,  leaving  a  system 
of  concrete  blocks  8  ft.  long,  6  ft.  wide  and  18  in.  high, 
with  a  a/4-in.  slot  between  and  a  6x6-in.  hole  at  each 
corner,  as  well  as  a  3-in.  round  hole  in  the  center. 

The  upper  and  lower  guide  walls  were  built  behind  cof- 
fer-dams of  the  same  design  and  cross-section  as  the  main 
coffer-dams.  These  guide  walls  were  built  in  the  same 
manner  as  the  land  wall  and  the  lock  proper ;  that  is,  on 
piles  driven  to  rock  and  protected  by  permanent  sheath- 
ing. The  walls  were  practically  a  continuation  of  the 
land  wall  and  extend  for  a  distance  of  600  ft.  in  either 
direction.  In  cross-section  they  are  9^2  ft.  wide  at  the 
bottom,  stepping  up  to  a  width  of  5  ft.  at  the  top  and  are 
21  ft.  high. 

The  land  wall  has  two  indents  for  the  gate  recesses  in 
which  the  sliding  lock  gates  are  rolled  when  the  lock  is 
open.  Between  these  recesses  an  esplanade  runs  from 
the  land  wall  150  ft.  back  to  the  sodded  terraces.  This 
esplanade  is  paved  with  4x4-ft.x6-in.  concrete  blocks,  as 
shown  in  Fig.  2. 

The  second  part  of  the  construction  comprises  the  nav- 
igable pass,  the  bear-trap  dam  and  the  Chanoine  wickets. 
The  navigable  pass  consists  of  a  concrete  slab  35  ft. 
wide  and  5  ft.  thick,  resting  on  12-in.  wooden  piles  driven 
to  rock  a  distance  of  alum!  20  ft.  and  protected  from  un- 
dermining by  permanent  LO-in.  triple-lap  sheet  piling, 
extending  from  the  upstream  face  down  to  the  rock  and 
bolted  securely  into  the  concrete  slab.  The  elevation  a1 
the  top  of  this  slab  ie  aboui  6  ft.  below  low  water.  The 
upstream  face  is  also  protected  by  heavy  riprap  for  a  dis- 
tance of  L2  ft.  and  the  whole  dam  is  reinforced  on  the 
downstream  face  by  a  crib  sunk  with  heavy  stone  to 
within  I"  ft.  of  rock  bottom,  and  riprap  is  placed  behind 
this  crib  for  a  width  of  12  ft.  The  crib  itself  is  further 
protected  by  12-in.  Bheathing  on  the  upstream  face. 

The  two  bear-trap  weirs  extend  for  220  ft.  near  the 
middle  of  the  river  between  the  navigable  pass  and  the 
Chanoine  weirs.     The   foundations   tor   these  bear-trap 

weirs  rest    upon  solid   rock  '.    ft.   below   low    water.      There 

are  three  piers,  one  r':  each  end  and  one  al  the  center, 
,  i'i  long,  I"  ft  wide  ami  25  ft.  high,  the  long  axis  run- 
ning parallel  « ith  the  river.  The  foundations  for  these 
three  piers  rest  upon  Bolid  rod  al  ahoul  the  same  eleva- 
i  ion  ;i  Minlcr  the  leu  igable  pass. 
The  foundations  for  the  Chanoine  weir  section  nl  Ihe 

Ohio     hoi u   i   I    of  B    concrete  slab  about     10    ft,   wido 
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resting  upon  and  bonding  into  solid  rock  about  1  ft.  below 
low  water.  Considerable  rock  excavation  was  required 
for  these  foundations.  On  the  Ohio  side  of  the  dam  is 
erected  an  abutment  with  wing  walls,  etc.,  the  founda- 
tions for.  which  rest  upon  rock. 

In  order  to  construct  these  dams  across  the  river  and 
not  interfere  with  the  flow  of  the  river,  each  class  of 
dam  in  turn  was  inclosed  in  a  coffer-dam  of  the  same 
general  design  as  described  before.  The  navigable  pass 
was  first  completed  and  the  coffer-dam  inclosing  it  re- 
moved and  the  river  allowed  to  flow  over  this  completed 
section  while  the  coffer-dam  for  the  bear-trap  weir  was 
constructed.  The  bear-trap  weir  was  then  completed  and 
its  coffer-dam  removed  before  the  Chanoine  weirs  were 
started. 

Plant 

The  plant  needed  to  execute  this  work  consisted  of  a 
central  boiler  plant  of  nine  boilers  of  the  locomotive  type, 
totaling  about  1000  hp.,  which  furnish  power  to  run  all 
derricks  and  machinery;  one  steel  guy  derrick  with  a  75- 
ft.  mast  and  70-ft.  boom  on  the  shore  to  handle  concrete 
and  forms  for  the  lock  and  guide  walls ;  one  wooden-guy 
derrick,  fitted  with  a  1-yd.  clam-shell  bucket,  on  the  land 
wall  to  handle  excavation;  three  stiff-leg  derricks  with 
60-ft.  booms  inside  of  the  lock  chamber  to  handle  exca- 
vation, concrete  and  steel  sheathing;  and  one  stiff-leg 
derrick  at  the  stationary  concrete  mixer  to  handle  ma- 
terial from  the  scows  to  the  mixer  bins.  There  are  also 
three  derrick  boats  in  the  river,  fitted  with  1-yd.  clam- 
shell buckets  for  dredging  material  from  the  site,  and  one 
ladder  dredge  and  washer  which  excavated  and  washed 
the  gravel  ready  to  put  in  the  storage  bins. 

The  16-ft.  gage  traveling  derricks,  with  50-ft.  booms, 
wcri'  located  in  the  lock  chamber  for  handling  material, 
and  on  the  West  Virginia  bank,  alongside  the  lock,  was 
situated  a  stationary  1-cu.yd.  batch  concrete  mixer  with 
a  75-ft.  concrete  tower  with  chutes  for  concreting  lock 
and  guide  walls.  In  the  river  there  was  a  20x80-ft.  scow 
fitted  with  1-cu.yd.  batch  mixer  and  storage  bins  for  sand 
and  gravel  and  a  cement  shed.  There  were  also  five  small 
scows  to  carry  sand  and  gravel  from  the  excavation  to 
the  storage  bins  and  one  Ohio  River  stern  wheel  tow-boat 
to  transport  the  fleet. 

An  inclined  railway  was  built  to  haul  coal  and  cement 
from  the  railway  siding  on  the  government  land  to  the 
storage  shed  on  the  site!  A  cableway  with  a  span  of  2200 
ft.  and  towers  1  10  ft.  high  was  installed  to  carry  oper- 
ating machinery  across  the  river  <ii  high  watei  and  also 
to  carry  the  machinery  from  the  river  to  places  of  safety 

llll  M  Qg    tile    floods. 

Person  nel 

The  wok  is  under  the  supervision  "I'  ('apt.  P,  W.  Alt- 
staetter,  Corps  of  Engineers,  U.  S.  A.,  and  the  contract 
is  being  carried  out  by  The  Foundation  Co.,  115  Broad- 
way, New  York  City,  under  the  direction  of  E.  S.  Jar- 
re! I.    Vice-President   (if  the  company. 

\  Verj  Large  s»eol  <;<'»r  Wheel  «iih  Triple  simrcprcii 
Treth  v.  is   recently  made  by  the   Meats   Machine  Co.,  of  Pltts- 

,i  --nil  .    tor   i  be    i  el'  nd    St<    i    I  !o  .    of   i  !hlc  igo,    [11.,   and 

will    I..-   used    fur   driving   :>    si i    mill.      This   Rear   la   22   ft.    S 

i,i  in  diameter  with  a  88-ln.  (ace  and  a  circular  pitch  of  5' 
in.  Tlw  mating  pinion  is  2  fi.  ll  in.  in  diameter.  Tie  ,, 
has  ir.i  teeth  and  the  pinion  20  teeth,  in  addition  to  its 
very  large  size,  the  design  of  tie-  gear  differs  from  common 
In  i  he  let  i  iiii  the  teeth  :i  i  e  stag  gt n  •  'i  In  tine,, 
parallel  sections.  Tii  ■  gear  is  bull!  up  of  six  parts;  the  geai 
center  carries   tie-   central    rim   segments  of   teeth 


Supply  ft©  Tsqplh 
®.t   CBimcfiiaiasitlio 

By  J.  W.  EllmsI 

For  the  three  years  preceding  the  introduction  of  a  purified 
water-supply,  Cincinnati's  typhoid  death-rate  averaged  53 
per  100,000  population.  For  the  five  years  following  the  puri- 
fication of  the  water-supply  the  death  rates  per  100,000  were 
19,  13,  5.7,  11.4,  and  7.1,  respectively.  This  represents  an  av- 
erage reduction  in  the  number  of  deaths  from  this  disease  of 
nearly  80%.  The  reduction  in  the  cases  reported  is  very 
nearly  85^,  when  estimated  for  this  same  period.  Whether 
other  sanitary  reforms  approximately  coincident  with  the 
purification  of  the  water-supply  have  not  played  some  part 
in  the  diminution  of  cases  from  this  disease,  the  writer  is  not 
prepared  to  say;  but  there  is  little  doubt  that  the  principal 
agency  has  been  the  substitution  of  a  pure  for  an  impure 
drinking    water. 

A   careful   study    of   the   accompanying    table   with    a   view 
to   establishing  some   relation    between   the   fluctuations   in   the 
COMPARISON     OF    THE     TYPHOID     FEVER     DEATH-RATE 
WITH    "HE    HYGIENIC   QUALITY    OF   THE   WATER- 
SUPPLY    OF   CINCINNATI,    1909    TO    1912 

1909  1910  1911  1912 
Typhoid-fever    death-rate 
per    100.000    of    popula- 
tion               13                  5.7              11.4  7.1 

Percentage  reduction 
from  average  death- 
rate  for  three  years 
preceding      introduction 

of  filtered  water-supply         75  90  79  S9 

Average  number  of  bac- 
teria  per   c.c.: 

In    river    water 9,300  8,900  13,790  11,130 

In    filtered    water.  ...  75  75  39  26 

Percentage     reduction     of 

bacteria  by   purification        99.2  99.2  99.7  99. S 

Yearly  percentages  of 
presumptive  positive  B. 
Coli  results  obtained  in 
various  amounts  of  the 
river  and  filtered  water: 

In  river  water  in  1  c.c.         93.2  91.0  85.3  93.5 

In  filtered   water  in  1 

c.c 1.0*  7.9*  5.2f  3.0J: 

In     filtered     water     in 

100    c.c 66.0*         65.0*  S4.3t  51. 6t 

Percentages  of  presump- 
tive positive  B.  coli  re- 
sults in  100  c.c.  of  fil- 
ered  water  for  the  per- 
iod of  disinfection: 
Before    disinfecting 

filtered    water ....  SS.9  89.3 

After       disinfecting 

filtered    water ....  ....  12. S  27.7 

*No   sterilizing  agent   used. 

tDisinfection  with  calcium  hypochlorite  for  first  three 
months   of   1911. 

tDisinfection  with  calcium  hypochlorite  for  first  six  and 
one-half   months    of   1912. 

typhoid  death-rate  and  the  quality  of  the  water  does  not  lead 
to  any  very  positive  conclusions.  It  immediately  raises  a 
question  as  to  whether  we  really  obtain  any  direct  measure 
of  the  purity  of  a  water  in  the  usual  bacterial  examinations 
which  are  made.  So  far  as  the  total  number  of  organisms 
removed  is  concerned  these  results  indicate  a  water  of  high 
purity.  On  the  other  hand  the  presence  of  fecal  or  gas-pro- 
ducing organisms  likely  to  be  associated  with  the  typhoid 
bacillus,  as  shown  by  the  presumptive  positive  B.  coli  figures, 
would  lead  one  to  believe  that  tie-  entire  absence  of  these 
organisms  in  a  water  is  by  no  means  absolutely  necessary  as 
an  indication  of  what  experience  has  shewn  In  be  a  safe 
'irinhing  water.  The  reduction  in  the  number  of  1'..  col!  ef- 
fected by  filtration  alone  is  evidently  in  the  same  proportion 
as  that  obtained  in  the  reduction  of  the  total  number  of  bac- 
teria. No  selective  action  takes  place  in  filtration,  although 
there  appears  to  he  some  such  action  when  the  disinfi 
agent,    calcium    hypochlorite,    is    used. 

So   long   as   bacteriology   is   unable  to  furnish   rellabh 

rapid    methods   for   the    Isolatl t   pathogenic   organisms   in 

water,  it  »iii  be  necessarj    to  relj    on  circumstantial  evid 
such  as   has   been   furnished    by   the   remarkable   reduction   of 
typhoid    fever   in    Cincinnati,    following    the   introduction   of  a 
purified   drinking    water      Since  all   those   .uses,   in   which   the 
source  of  the  Infection   remains  untri  have  been   In- 

fected  through  agencies  such  as  flies,  shell-fish,  raw  vege- 
tables, fruits  and  bacillus  carriers,  i.  reduces  the  probability 
of  our  present   purified  drinking  wati      I  Bource  of  In- 

fection  to  practically      ero 

•Slightly  condensed  from  the  "American  Journal  Of  Public 
it.  all  h"   for   i  lecember,    1 9 

^Superintendent   of    Filtration,  Cincinnati.  Ohio. 
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SYNOPSIS — Unique  features  of  design  and  construction 
on  an  important  Southern  power  development  are  shown. 
Provision  is  made  inside  the  impounding  dam  for  a  6000- 
I.-H-.  power  station,  utilizing,  the  flow  needed  fur  river  reg- 
ulation. The  diversion  darn  is  an  arched  gravity-section 
design  carrying  automatic  flashboards  and  a  highway 
bridge  on  piers  above  the  crest.  Water  is  carried  through 
6663  ft.  of  tunnel  to  the  penstocks  which  drop  down  a 
steep  hank-  to  the  power  station  600  ft.  below.  The  tur- 
bines are  high-head,  high-speed,  vertical-shaft  Francis 
units,  irith  all  rotating  purls  supported  in  thrust  bearings 
on  top  nt  the  generator  frames. 

One  of  the  mos1  important  southern  hydro-electric  de- 
velopments of  recent  years  has  very  recently  been  placed 
b  -  i  vice  at  Tallulah  Falls,  near  Atlanta,  Ga.  Briefly, 
the  development,  as  shown  in  Fig.  1,  consists  of  (1)  a 
_,•  reservoir  -nun-  six  miles  above  (2)  a  diversion 
dam  close  by  the  town;  (3)  a  tunnel  6670  ft.  through 
rock  from  the  intake  to  the  forebay;   (  I)   five   (six  ulti- 


velopumemiU  oir  ftlhe 
Power  Comnrpcmmiy 

ft.  below  the  dam  a  wall  has  been  built  to  form  a  pond, 
some  15  ft.  deep,  backing  up  against  the  downstream 
face  and  absorbing  the  shock  of  the  spillway  discharge. 

Rising  above  the  crest.  16  ft.  apart,  are  piers,  '.'  ft. 
thick  and  12  ft.  high.  These  will  carry  a  foot-bridge  and 
permit  the  use  of  automatic  flashboards  if  desired. 

There  will  be  three  48-in.  hydraulic  gate  valves  for 
river  regulation  or  for  draining  the  reservoir.  The  flow 
will  be  sent  through  two  3000-kw.  generating  units,  de- 
livering energy  over  short  connecting  circuits  to  the  main 
generating  station  below. 

Diversion"  Dam — The  diversion  dam  is  a  rubble-eon- 
crete  arch  but  of  gravity-type  section.  The  maximum 
height  is  135  ft.  and  the  footings  are  on  solid  rock  vary- 
ing from  10  to  20  ft.  below  original  ground  surface.  The 
total  length  of  crest  is  444  ft.,  and  of  this  280  ft.  is  ef- 
fective in  spillways.  The  dam  is  arched  upstream  with 
a  radius  of  900  ft.,  but  this  shape  did  not  enter  the  sta- 
bility computations  more  than  as  it  may  increase  the 
factor  of  safety  over  the  designed  value. 


Fig.   l.    Map  Plan  of  the  Tu.iji.au   Riveb  Development  of  the  Georgia  Ry.  &  Power  Co. 


1200    It.    long,   and    (  5)    the 

power  Btation  containing  live  (ultimately  .-i\i   L0,000-kw. 
unit-  operating   under  an  average  head  of  600  ft.,  with 

.  i  \i;i.   Daw     The   storage   ri  ervoir,   ',    mile     above 
the  intake  and  known  as  Lake  S  apacity 

of     1.  Heri  lie-    BO    called     Malliis 

dam,  which  i-  a   reinforced-concrete    ^.mbursen   type,  90 

ft.  high  .in. I  700  ft.  long.    There  are  in  realitj  two  dams 

i  one  of  the  dimensions  given  and  another,  aboul 

a  inde  u[i-i  n  an  a    tru<  tun 

let  of  the  n   ei 

Tin  18  ft.  c.  i"  >..  in  the  mi lam 

reinforced  coucreti    ,;  eii    upsl  ream 

■| 

i  ih  »  itb  ill'    ' i  the  but!  n     i      the 

i    :ii  the  boi 
\  i  hi., if  wall  extend    t  rom  the 

I  .">      I'l.      bel.i 

ind   apri 
facilitate  the  pit 

Aboul   LOO 


The  dam  is  of  particular  interesi  in  addition  because 
the  piers,  which  rise  above  the  cresl  and  divide  the  spill- 
way into  ten  28-ft.  sections,  arc  used  to  supporl  the  in- 
clined tracks  of  automata  flashboards  (Stauwerke  type) 
mid  a  highway  bridge.  The  latter  was  made  necessarj 
since  the  impounded  water  flooded  an  old  road. 

These  flashboards,  the  firs!  in  America  of  this  type,  are 
timber-faced  sled  frames  between  the  piers,  hinged  at 
the  lower  edge  and  with  cables  from  their  upper  corners 
running  to  drums  on  a  heavy  cylinder  which  rolls  up  and 

down    an    inclined    track    as    shown    in     FigS.    '■'.    :''    and     I. 

U  in  n  the  boards  are  down   thej   lii   into  recesses  on   the 

cresl   and   when   they  are  up  they  arc   Inclined   at    an   I I. 

..I  35°  with  i he  vertical  in  order  thai  trash  maj  be  swepi 

•  i  ei   when  the  top  is  ler  waijer.     The  counterweights 

are  reinforced  com  rete  cylinders  26   ft.   long   bj    31  ,    Pf 
in  diameter,     The  railway  hack   is  n  rack  in  which  cog 
/heel    run.    There  i     o    top,  of  course   al  I  he  lower  end 
of  i  he  i  ra.  k  h  heir  it  bend    into  a  hori  sontal  plane. 
\     the  pressure  of  the  water   forces   the   flashboards 

,l,,u  ii.   1 1 mil,  Pi     I',, I  led    Up  i  lie   inclined    I  lack 

l,v  i  he  [ml  I  nf  i  h<     teel  cabli     unwind  ing  Pi  orrt  I  he  drum- 
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at  either  end.  The  gates  are  designed  to  maintain  nor- 
mal height  of  backwater  within  3  in.  when  passing  a  flood 
of  12,000  sec.-ft. 

Twelve  sets  of  small  hand-hoisting  gears  have  been 
placed  on  the  parapet  of  the  bridge  to  furnish  the  neces- 
sary extra  force  required  to  operate  these  automatic  flash  - 
boards  by  hand  when  such  control  is  desired.  Small 
drums  carry  a  cable  which  leads  down  to  the  ends  of  the 
counterweight;  each  drum  is  worked  by  a  crank  through 
worm  and  gear. 

Only  six  of  the  spillway  sections  arc  fitted  with  these* 
automatic  flashboards.  the  other  four  having  boards  of 
the  ordinary  type  designed  to  give  way  when  they  are 
overtopped  by  2  ft.  of  water. 

The  highway  bridge  has  a  12-ft.  roadway  and  is  made 
with  two  3-ft.  steel-plate  girders  at  the  sides  embedded  in 
concrete;  four  concrete  floor  beams  support  the  road- 
way Vict  ween  each  pair  of  piers.  There  are  several  ex- 
pansion joints  in  the  bridge:  these  allow  the  main  gird- 
ers to  slide  on  plates  at  occasional   piers,  each  roadway 


thus    preventing    collapse    when    the    intake    is    empty. 

The  girder  is  5  ft.  wide,  4  ft.  thick  at  the  crown  and 
6  ft.  at  the  ends.  It  has  its  top  about  3  ft.  above  low- 
water  elevation  in  the  reservoir.  The  rear  lower  corner 
of  each  division  wall  is  cut  away  to  form  a  transverse 
passage  231/;;  ft.  high  and  ll1/?  ft-  wide,  giving  common 
communication  from  all  chambers  to  the  tunnel  entrance 
which  is  at  the  center  of  the  rear  wall. 

At  the  thrust-girders  arc  the  screen  racks,  made  up  of 
%x4-in.  flat  bars  placed  1%  in.  c.  to  c,  on  12-iii.  I- 
beams  and  inclined  at  an  angle  of  about  23°  with  the  ver- 
tical. Three  chambers  have  a  continuous  screen  from 
top  to  bottom,  with  motor-operated  rakes  to  keep  them 
clear.  The  other  two  chambers  have  the  screen  in  two 
sections,  one  sloping  down  from  the  front  of  the  thrust- 
girder  and  the  other  inclined  up  from  the  back.  This 
gives  a  5-ft.  platform  for  hand  raking. 

In  front  of  each  chamber  are  SxlO-ft.  steel  gates,  each 
lifted  by  two  8-in.  steel  I-beams  carrying  racks  engaging 
the  gears  of  the  hoists  on  tup  of  the  structure. 


Fig.  2.  Tin;  Tali.ii.ah  Dam  Neabjng  Completion 


end  section  being  supported  by  an  [-beam  surmounted 
by  a  Z-bar  which  carries  a  copper  diaphragm  seal. 

Near  either  end  of  the  dam  is  a  gate,  a-  sho^  a  in  Figs 
'.'  and  .").  for  sluicing  out  any  collection  id'  sand.  These 
are  operated  from  small  platforms  mi  the  bridge. 

The  Concrete  was  a  1  :  .">  :  (>  mix.  there  being  about 
38,0*00  en. yd.  including  the  embedded  boulders.  This 
Concrete  was  placed  at  a   rate  of  about   son  lo   1000  cll.yd 

per  week. 

[ntake  <>n  the  easl  bant  of  the  river,  jusl  upstream 
From  tlie  dam,  1-  the  intake  and  this  forms  the  entrance 
to  the  tunnel.  It  is  a  reinforced-concrete  structure  62 
ft.   wide   by    I  I    ft.   high    in    front,   and    .'!S    ft.    from   front 

piers  to  pear  wall.  Concrete  division  walls,  3  ft.  thick, 
separate  the  intake  into  live  chambers.  The  division 
walls  extend  forward  of  the  intake  chambers  to  form 
piers.     A   reinforced  concrete  arched  thrust-girder  spans 

■  lumber.  22  ft.  below   the  top  and  near  the  center. 


The  bottom  of  the  tunnel  i>  *>1  1 ._.  ft.  below  the  top  of 
the  intake.  Ifit/o  ft.  below  high-water  elevation,  and  2t!'.. 
ft.  below  low  water  in  the  reservoir,  so  thai  the  tunnel  is 
always  under  at  leas!  12%-ft.  bead.  The  bottom  of  the 
intake  chambers  slopes  up  to  the  gates,  the  bottom  sill  of 
which  is  :»'-  ft.  above  the  bottom  of  the  tunnel. 

Ti  n  \  1  1.  The  tunnel,  as  shown  in  Fig.  (>,  is  horse-shoe 
shape,  II  ft.  high.  12  it.  wide,  with  a  top-arch  radius  of 
6  ft.,  and  a  sectional  area  of  151  sq.ft.  The  tunnel  j> 
designed  to  have  a  maximum  rating  of  1555  sec.-ft.  with 
a  water  velocity  of  in.::  ft.  per  sec.  The  normal  flow  with 
full  load  mi  all  units  in  the  station  belov.  is  L160  seo.-ft, 
and  a  velocity  of  ".1   it.  pei 

The   minimum    thickness  of   concrete   lining  is    IS   in. 
and    this   material    was    put    into   the    forms    with    a     \!:u 
Michael    pneumatic    pipe    carrier:    the    sand,    cement    and 
-tone    were    mixed    d  r\    :it    :i    maximum    distance   of   some 

1000  ft.  from  the  work  and,  with  the  necessary  water, 
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Fig.  3.  Upstbeam  View  of  Talltjlah  Dam.  Showing  Counterweights  of  Stauwebke  Flashboards 


forced  by  compressed  air  to  the  more  or  less  distant 
points.  About  18,000  cu.yd.  of  1:3:5  concrete  was  used. 
The  forms  were  steel. 

In  the  construction  of  the  tunnel,  one  10xl2-ft.  shaft, 

100  ft.  deep,  and  three  7xl3-ft.  adits  were  used,  the  shaft 

being  1283  ft.  from  the  entrance  portal  and  1443  ft.  from 

the  lir-i  adit     The  distance  between  the  first  and  third 

was  I  I  \'-'i  ft.:  between  the  third  and  second  adits  it 

was   loll    ft.,  and  from  the  sec I   jidit   to  tin-  di.-charge 

was    L460  ft.     Various  schemes  of  working  were 
tried  but  for  the  mosl   pari  a  heading  8  ft.  high  for  the 
Mi   of  a   section   was   made,   after  which  the 
bench   was  excavated.     Some  special  timbering  was  re- 
quired  in   p]  ing   liic  work  beyond  schedule  t ime. 
tal  excavation  was  some  60,000  cu.yd. 
i  ompressob  Plants — The  rock  i  scavation  in  the  tun- 


nel and  for  the  dam  required  much  compressed  air,  so 
that  a  temporary  hydraulic  compressor  plant  was  built 
downstream  from  the  tunnel  entrance,  as  shown  in  Fig.  1. 
Here  a  timber  dam  60  ft.  long  and  S  ft.  high  was  thrown 
across  the  river,  securing  an  effective  head  of  48  ft. 
Eighty  feet  of  7%-ft.  steel  penstock  brought  the  water 
down  to  a  1000-hp.  turbine  which  drove  two  air  compres- 
sors rated  to  furnish  2500  cu.ft.  of  free  air  per  minute. 
A  second  turbine  also  took  water  through  a  3-ft.  penstock 
and  drove  two  50-kw.  generators  for  tunnel  lighting.  Air 
was  furnished  at  110-lb.  pressure  and  distributed  along 
the  work  through  a  pipe,  8  in.  in  diameter  at  first  but 
reduced  as  various  branches  led  off.  The  amount  of  air 
from  this  plant  was  not  always  enough,  so  an  1800-cu.ft. 
steam-driven  compressor  was  installed  on  the  blul!  above 
the  power  house. 
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Fig.  5.    Section  through  Tallulah  Dam 

At  the  discharge  end  of  the  tunnel,  an  inclined  rail- 
way (cable  hoist)  was  built  connecting  the  power-house 
site   with   a  railway  spur.     This   greatly  facilitated   the 


transportation  of  pipe  and  machinery  for  the  station,  600 
ft.  below  (in  elevation). 

Fobebay — What  is  called  the  forebay,  at  the  lower  end 
of  the  tunnel,  is  merely  a  surge  tank,  30x71  ft.  inside  and 
93  ft.  high,  only  :5o  ft.  of  which  is  above  ground.  Vir- 
tually, it  is  a  cross-tied  steel  frame,  capable  of  bearing 
the  entire  pressure  stress,  set  in  a  rock  excavation  and 
embedded  in  concrete  walls  which  are  relied  on,  however, 
only  to  hold  the  water  and  to  transmit  stress  to  the  steel. 

It  has  no  storage  capacity  more  than  to  absorb  the  tem- 
porary tunnel  flow  if  all  the  gates  were  shut  with  25% 
overload  on  the  six  turbines.  The  forebay  water  level 
is  estimated  to  be  12  ft.  below  intake  level  at  this  load 
and  the  rise  is  expected  to  be  41  ft.  maximum. 

In  front  of  the  entrance  of  each  penstock  in  the  fore- 
hay  wall  is  a  steel  flap  gate  7y2  ft.  square,  hinged  at  the 
top  and  held  open  by  a  chain  passing  through  a  hand 
hoist  on  the  top  Of  the  forebay.  This  gate  is  intended  to 
act  as  an  emergency  stop  in  case  of  such  accidents  as  the 
breaking  of  a  penstock,  etc.  Any  sudden  rush  of  water 
larger  than  due  to  operation  would  exert  such  a  force 
on  the  gate  that  the  chain  would  be  broken  and  the  leaf 
released. 

Penstocks — Only  five  of  the  six  penstocks  have  been 
placed.  These  are  of  riveted  steel  for  the  upper  half  of 
the  run  and  imported  welded-steel  pipe  below.  The 
thickness  varies  from  %  in.  to  -t\  in.:  and  the  lengths 
run  from  1200  to  1258  ft,  according  to  the  position 
of  the  turbines  (see  Fig.  1).  The  grades  exceed  70% 
and  the  maximum  is  150%.  Just  outside  the  penstock 
portal  are  60-in.  motor-operated  gate  valves  controlled 
from  the  power  plant.  The  contactors  for  operating 
these  valves  are  assembled  in  a  little  house  just  above 
the  valves.  There  is  one  16-in.  air  valve  in  the  top  of 
each  pipe;  the  pipes  are  thick  enough  to  resist  collapse 
at  distances  below  the  influence  of  the  vents. 
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The  penstocks  are  anchored  in  heavy  concrete  piers 
at  each  change  in  grade  and  at  intermediate  points  are 
supported  on  concrete  saddles  about  32  ft.  apart. 

At  the  lower  end  of  each  penstock  is  a  heavy  steel  an- 
chorage  casting  embedded  in  the  power-house  foundations. 


I  i'..  8.    Venturi  Tube  i\  a  Penstocx 

connecting  with  the  turbine  casing  and  designed  to  hold 
the  penstock  thrusl  of!  the  wheel  cases.  A  hydraulic  gate 
valve  is  placed  between  each  casting  and  penstock.    This 

gate  has  an  operating  valve  desig I  to  hold  the  gate  in 

desired  position;  the  main  valve  is  marked  by  pen- 
ure. 
Each   penstock,  jus!   before  ii   goes   under  the  station 


buildings,  becomes  a  Venturi  meter  by  the  insertion  of 
a  35-in.  throat  (see  Fig.  8).  The  indicating  and  record- 
ing instruments  connected  to  the  meter  are  located  on  the 
rear  wall  of  the  transformer  house.  These  are  for  check- 
ing wheel  efficiencies  during  normal  operation.  An  excel- 
lent weir  has  been  built  in  the  tail-race  channel  for  the 
same  purpose. 

Power  Statiox — This  consists  of  two  large  buildings, 
the  generator  house  and  the  high-tension  house  con- 
nected by  a  smaller  central  structure  so  that  the  aggre- 
gation forms  a  letter  H.  This  has  been  found  to  be  a 
desirable  arrangement  here  as  light  is  admitted  on  all 
sides. 

The  generating  house  is  192  ft.  long  and  48  ft.  wide. 
The  transformer  and  high-tension  switch  house  is  250 
ft.  long  by  50  ft.  wide,  with  its  front  wall  28  ft.  back 
of  the  rear  wall  of  the  generating  house. 

The  foundations  of  the  generator  house  are  of  cyclo- 
pean  concrete,  the  walls  being  carried  1%  ft.  above  the 
main  floor,  which  is  built  with  the  sidewalls  in  mono- 
lithic construction.  The  basement  (turbine  room)  is  di- 
vided, by  long  piers  5  ft.  thick,  into  28-ft.  chambers 
which,  however,  intercommunicate  by  three  openings 
through  each  pier.  From  pier  to  pier,  along  the  length 
of  the  building  are  thrown  two  5-ft.  steel-plate  girders. 
These  are  cross-connected  a  few  feet  either  side  of  the 
center  of  each  span  by  two  short  5-ft.  plate-girders. 
These  support  the  generator  frames  and  in  turn  the 
rotors ;  the  floor  between  the  long  girders  is  filled  with 
5  ft.  of  concrete  for  stiffness.  Between  the  girders  ami 
tlie  walls  the  floor  is  a  lighter  slab.  In  this  way  the 
wall  footings  carry  none  of  the  main  machinery  load. 

The  building  frame  is  of  steel  with  red-brick  curtain 
walls.  Window  sills  and  pilaster  caps  are  of  marble.  The 
roof  is  of  the  usual  A-shape,  but  has  a  monitor  along 
nearly  the  whole  length  of  ridge.  The  roof  is  covered 
with  large  (30-in.  wide)  reinforced-concrete  tile,  colored 
red,  and  resting  directly  on  steel  purlins  spaced  4  ft. 
apart  and  sealing  water-tight.  The  principal  entrances 
have  rolling-lift  steel  doors. 

A  gallery,  with  a  stairway  at  each  end.  runs  along 
the  hack  wall  of  the  generator  room  and  forms  the  ceil- 
ing of   the   rheostat   compartments.     From  this  gallery, 
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which  leads  to  the  control  board,  the  operators  have  a 
good  view  of  the  whole  operating  floor. 
"  Below  the  main  floor  of  the  generating  room  are  the 
turbines,  each  unit  complete  with  pressure  pumps  and 
-ate  controlling  mechanism,  as  shown  m  Figs.  9  and  10. 
The  turbines"  were  designed  to  develop  15,000  hp.  each 
at  514  r.p.m.  under  a  head  of  600  ft.;  they  have  carried 
18.600  hp.  The  shaft  is  vertical  and  the  runner,  of 
Francis  type,  is  surrounded  by  a  spiral  case.  There  is  a 
heavy  downward  thrust  at  full  load.  The  gate  oper- 
ating ring  is  fastened  to  a  horizontal  yoke,  which  is 
worked  by  twin  cylinder-  under  the  control  of  an  oil- 
pressure   governor."     On   an   extension   of   the   penstock 


tating  parts,  there  are  three  guides,  one  just  above  the 
turbine  runner,  one  just  below  the  generator  armature 
and  .me  just  above.  The  shaft  is  of  oickel  steel,  made  in 
two  main  sections,  with  flange  connection  between  the 
wheel  and  generator;  the  exciter  armature  is  carried  on 
a  stub  shaft  extending  up  from  the  top  section.  The  load 
of  the  combined  rotor  (about  T">  ton.-  weight  and  20  tons 
maximum  thrust)  is  transmitted  from  the  thrust  bearing 
to  a  heavy  end-plate  spider  of  the  generator  frame,  which 
in  turn  is  supported  on  the  main  floor.  Each  turbine 
unit  is  equipped  with  its  own  governor  and  oil  pump 
for  the  thrust  bearing,  though  these  pumps  are  inter- 
connected. 


, ction   is  a  balanced   relief  valve,  which   is  opened 

i,v  | yernor  rod  working  through  a  dashpol  bo  thai 

the   ralve  closes  gradually  and    is   followed    by   a   recovers 

movemenl  of  the  governor  connection.  Some  70%  of  the 
turbine  How  ai  any  load  is  thus  by-passed,  the  reliel 
closure  being  made  in  15  Beconds. 

T|„.  turbine  casing  LB  of  east    iron:   the  runners  are  ol 

bronze;  the  gate-  are  of  forged  Bteel  with  bronze-bushed 

pivol     bearings    and    bronze  lined    packing    glands.       The 

(|,afi    lube-  are  ol   rtee]    plal creted    inb'   foundations. 

Tin    QOrmal   draft    bead    I-   '.".'    ft. 

Besides  the  oil  thrusl  bearing  which  supports  the  ro- 


Fig.  10.  Sectional  Elevation  of  Talltjlah 
RrvEB   Poweb  Station 

'l'l„.  generators  are  60-cycle,  three-phase,  6600-volt 
type,  rated  at  1"."""  kv.-a.  The  exciters  are  100-kw., 
250-voH  machines,  each  capable  of  supplying  Held  cur- 
rent for  two  generators  under  lull  load. 

The  connecting  structure  between  the  two  main  build- 
ings  has   Us    upper   floor   al    the   gallery    level    and    here   is 

the   control   bench-board    for   generating   apparatus   and 
high-tension  switches.     Tin-  floor  also  leads  to  the  low- 
e  switching  room  of  tin'  high-tension  bouse. 
On  the  ii,-i  floor  of  the  switch  control  house,  is  a  260- 
kw.  Pelton  waterwheel   fed  from  the  penstock  and  driv- 
ing an   auxiliary  evening  generator   for  emergency    use 
and   for   lighting    (bm    connected    to   the   exciter   bus) 
There  is  here,  also,  a  small  motor-driven  air  compressor 
.,,,,1  0the]  boul   the  station.     The 

B rid    floor  of   ibis  small   building  is  at    the  same  eleva- 
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tion  as  the  generator  main  room,  and  contains  lavatories 
and  lockers  for  the  operating  force. 

The  switchboard  for  the  exciters  is  on  the  main  floor 
of  the  generating  room,  back  of  the  center,  although 
directly  opposite  each  generator  below  the  gallery  is  a 
panel  for  the  field-rheostat  handles,  the  remote-control 
field  switch  and  the  operators'  signal  for  that  machine. 
The  several  generating  units  are  isolated  but  there  is  a 
6000-volt  transfer  bus  for  inter-connection.  Three  sets 
of  individual  busses  for  each  machine  allow  it  to  be 
thrown  on  the  transformer  bus,  on  its  own  transformers 
directly,  or  on  the  transfer  bus.  Each  generator  has 
three  3333-kv.-a.  single-phase  transformers,  increasing 
voltage  from  6600  to  63,500  volts.     When  these  trans- 


Fig.  11.   Generatoe  Room  of  Tallulah  Station 
(  I'mhj;  Construction) 

formers  are  Y  connected,  the  line  potential  between  any 
two  i-  l  1.0,000  volts,  ai  which  power  is  transmitted.  From 
the  high-voltage  terminals,  the  currenl  is  led  out  through 
high-tension  oil  s«  itches  and  busses. 

i   K    high-tension  house  is  similar  in  construction  and 

ram  e  to  the  generating  house,  exi  epl  i  hal  the  roof 

has  no  monitor  and  the  trusses  are  of  special  design  with 

i  hords,  li  i  »ai :    for  the  necessary  bigh-ten- 

.  withoul  cm.--  heighl  of  wall. 

'I    i      i roll   bus  wiring  is  carried  oul   through  a 

new  d(  ihing,  which  n     no  protection  from 

weather  besides  itself.  Outside  of  the  building  is  an  ex- 
tension of  the  1 10,000-voll  b  b  h  is  pos  ibli  to 
:  i  of  trouble  with  hush- 
ing, ,  ttoi  .  i  b  The  electrolytic  lightning 
arresters,  hoi               eti     are  on  a    tee!    bi  u<  I  are  placed 

on  the  Bide  i  ■■■       itch  house.  Nearbj 

is    the    elevated    tank     for    tran  former    cooling    water 

I  .i    i       'I  he    main     tran  mi    ion     I 

thie  plan!  to  Atlanta,  a  distance  of  90  miles. 

rom   i  he   Ai  lanta     ub  ta1  ion  ; 

to  Lindale,  and  one  50  mile    to  '"•• 

The  main   line   i-  a  double  i  iri  nil    ai  rangemenl   of   No. 

0000  r  wire,  si    pended   in  a   vertical   line  on 

,  ..  :     ide  of  a  tower.    The  top  of 

■  :  anized  iron 

'I  ilafo  ■  "-ion   type, 

The  towers  alsio  can  \   a   tele 
i  of  No    I  >     iper  i  lad  iron  «  ire  on 

are  u  ed,  66,  ?0 


and  80  ft.  in  height,  with  square  bases  and  16,  20  and 
18.5  ft.  on  the  side,  respectively.  The  first  height  is  used 
on  the  main  line,  the  second  on  the  two  extensions  noted, 
and  the  third  is  for  carrying  high-  and  low-tension  cir- 
cuits in  the  outlying  districts  of  Atlanta. 

The  crossarms  are  standard  channels  and  the  tower 
legs  are  angles.  Footings  are  made  by  extending  the 
tower  corners  seven  feet  and  bolting  footing  angles  to 
the  bottom  ends.  The  legs  are  in  concrete  foundations. 
For  angles  above  10°,  special  towers  of  heavier  section 
were  used;  these  have  eccentric  crossarms  to  provide  line 
clearances.  A  few  special  towers,  105  ft.  high,  are  used, 
over  railway  crossings,  etc. 

The  substations  are  of  semi-outside  type — with  the 
transformers,  high-tension  switches,  lightning  arresters, 
etc.,  of  outdoor  type,  without  further  protection  against 
the  weather,  but  with  the  control  panels  in  an  operator's 
building.     The  high-tension  wiring  has  been  strung  over 


Fig.  12 


Steelwork  of  Generator  Room  Floor: 
Tallulah  Falls  I'i.  \\t 


the  apparatus  with  supports  from  standard  construction 
on  steel  towers.  The  low-tension  lines  from  the  trans- 
former are  run  on  supports  in  two  subways,  which  ex- 
tend the  length  of  the  station  and  communicate  with  the 
basement  of  the  operating  house.  In  this  house  are 
also  the  low-tension  switches. 

Design  and  Construction — The  turbines  were  made 
by  S.  Morgan  Smith  Co.,  of  York,  Penn.;  the  main  elec- 
trical equipment  was  furnished  by  the  General  Electric 
Co.,  of  Schenectady,  V  Y. 

The  several  parts  of  this  development  were  designed 
by  ('.  O.  Leu/,  as  Chief  Engineer  of  the  Georgia  Ry.  & 
Power  Co.  The  construction  was  carried  oul  by  a  subsid- 
iary concern,  the  Northern  Contracting  Co.,  under  Mr. 
I. en/  as  ( Ihief  Engineer  of  this  company  also. 
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Cars 


The  Connecticut  Co.,  operating  a  network  of  electric 
airways  m  Connecticut,  in  1912  was  led  to  undertake  the 
lauling  of  road-making  material  over  some  of  its  lines, 
l-ith  notable  reduction  in  some  local  costs  of  highway 
onstruetioii.  In  order  to  handle  this  business  the  com- 
lanv  was  obliged  to  use  its  old  dump  cars,  but  this  was 
lone  with  misgivings  on  account  of  their  unsightly  ap- 
learance.  At  the  suggestion  of  the  State  Public  Utilities 
Commission  a  new  type  of  car  was  developed. 
.  Early  in  1913  the  engineers  of  the  Connecticut  Co.  and 
be  Wason  Manufacturing  Co.,  car  builders  of  Spring- 
leld.  Mass.,  met  to  devise  some  sort  of  a  dump  ear  which 
Lould  not  only  do  the  work  effectively,  but  quickly  and 
Economically.  The  result  of  these  conferences  was  the 
iesign    shown    in    the    accompanying   figure.      They   are 


compartments  in  unloading.  This  is  done  by  hauling  in 
on  the  proper  cables  attached  to  the  lower  corners  of  the 
compartments  and  running  over  sheaves  in  the  inter- 
mediate (vertical)  frames  (3-3  and  1-4  in  the  accom- 
panying figure).  Each  body  section  tilts  on  corner 
hinge  pins  in  open-top  pockc  ts  on  the  main  frame  so  that 
the  car  will  dump  over  either  side.  Dumping  is  done 
with  such  rapidity  and  smoothness  that  the  observer  is 
necessarily  impressed  with  the  ease  of  handling  the  car. 
The  mechanism  is  so  designed  that  it  will  dump  all 
four  compartments  at  once,  or  one  at  a  time,  as  desired. 
It  takes  less  than  one  minute  to  unload  each  car  when 
compartments  are  dumped  one  at  a  time. 

These  cars  are  operated  with  only  two  men,  a  motor- 
man  and  a  brakeman.  This  feature  alone  is  a  saving 
oc  50%  in  platform  labor.  On  the  old-style  dump  cars, 
where  one  motor  car  was  employed  to  haul  four  small 
dump  cars,  there  were  required  the  services  of  a  motor- 
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termed  "multiple-body  dump  cars,"  each  car  having  four 
ite  dumping  sections.     Five  of  these  cars  were  de- 
livered and  pui  in  servic il mpany's  lines,  at  New 

Eaven   and    Hartford,   hauling   crushed    Bt< for   new 

roads. 

The  capacity  of  each  car  i-  24  i  u.yd.  of  (rushed  stone 
(64,000  lb.),  each  compartmenl  carrying  *>  cu.yd.  The 
weigh!  oi  each  car,  with  maximum  load,  is  72  tons;  un 
loaded,  '.'I  tons.  The  dimensions  are  as  follows:  Length 
bveT  all,  18  ft.  I"  in.;  heighl  to  top  of  cab,  11  ft.  ::'•_.  in.; 
width.  8  ft.  5%  in.;  trui  k  centers,  21  ft.  6  in. 

Each  car  carries  foui    U   hp.  motors,  on   two  standard 
loaded  car  al  approximately  12  miles  per 
hr.     Each   car   is  equipped   with  air   brakes.     The  cosl 
of  a  car  was  a  little  over  $6000,  equipped  ready  for  ser- 
vice. 

In  the  cab  ia  a  10-hp.  motor,  used  for  tilting  the  body 


man.  a  trolley  tender  and  two  brakemen.  In  unloading 
the  old  dump  ears,  it  was  the  duty  of  the  two  brakemen  to 
unfasten  the  chains  and  raise  th  -  -tune  and 

labor  which  is  now  done  awaj  with.  Then  again,  parts 
n(  the  load  were  deposited  on  the  track,  so  that  addi 
time  was  required  to  clear  the  way  for  the  train.  In  the 
ars,  as  the  load  is  dumped,  the  compartmenl  side  ex- 
out,  throwing  the  load  clear  of  the  track  and  car. 
The  crew  is  not  required  to  leave  the  car  and  the  momenl 
the    load    is   delivered    the    motorman    turn-    on    power 

and  the  car  is  off  on  another  trip. 

In  the  operation  of  the  old  Sve-car  trains,  a  great  deal 
of  switching  n  as  nei  ess  irj  al  I  be  quarry  in  order  to 
gel  the  ears  in  a  position  for  loading.  While  in  transit 
through  the  street-,  thej  swayed  dangerously  and  were 
a  menace  to  publii  safety,  the  danger  being  that  al  times 
parts  of  loads,  or  even  the  entire  load  of  a  ear.  would  be 
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dumped  in  the  streets.  The  new  ear  requires  no  switch- 
ing as  it  is  easily  and  quickly  run  up  into  position  for 
loading,  while  in  running  through  the  streets  it  is  not 
ittended  with  the  rumble  and  roar  of  old.  Another  ob- 
jection to  the  old  method,  aside  from  the  noise  and  dan- 
:  accident,  was  the  fact  that  the  people  did  nut  want 
a  train  of  ears  operated  through  the  city  streets.  The 
new  car  dissipates  this  nuisance,  inasmuch  as  it  cannot 
now  he  considered  as  a  train  hut  only  as  a  street  car. 

In  the  maintenance  of  track  and  equipment,  the  sav- 
ing has  been  very  great.  By  the  old  method,  five  units 
were  employed;  with  the  new  car  there  is  one  unit  with. 
the  result  that  there  is  less  wear  and  tear  on  track  and 
special  work  and  less  equipment  to  be  kept  in  repair. 
The  economy  is  clear  when  ir  is  shown  that  the  capacity 
of  the  one  new  car  is  much  greater  than  the  five  old 
dump  ears,  and  when  it  is  also  understood  that  the  new 
cars  are  making  three  trips  to  one  of  five-unit  trains. 

re  are  no  other  cars  of  this  type  known,  these  hav- 
ing been  designed  and  built  especially  for  the  Connecti- 
cut (o.  It  is  likely,  however,  that  the  next  cars,  which 
will  be  ordered  shortly,  will  be  built  with  only  three  com- 
partments i mi t  with  practically  the  same  carrying  ea- 
pacity. 


iag  BirflCJk  P©.^iirag|  ©ia  as.  tSforeeft 


By.  Jent  G.  Thorne* 

A  plan  devised  by  the  writer  for  pavements  in  streets 

bavin-  a  level  grade  is  shown  in  the  accompanying  cut, 

which  represents  a  block  of  pavement  in  26  St.,  at  Clin- 

.   [0wa.     The  streel  has  water,  gas  and  sewer  mains, 

and  a  double-track  Btreet-car  line. 

The  total   improvement  included  36,576  sq.yd.  <»f  vit- 
rified   block   pavemenl    and    1  1,175    lin.ft.   of    combined 
curb   and   gutter.     The    pavemenl    has   a    6-in.   concrete 
made  with   1   part  of  cemenl  to  6  parts  of  Mississ- 
ippi River  gravel,  the  gravel  being  so  graded  as  to  form 
,,    |  :  ■>  :  !   mixture,      t'pon   this  a    'ir'11-  sand  cushion   was 
itrified  repressed-block  paving.     Asphalt 
Idler  was  then  poured   into  the  interstices   from  special 
pouring  pots.     The  contraci   was   lei   dan.    II.   L913,  to 
the  Ford   Paving  Co.,  Cedar  Rapids,  [owa,  at  *l.'-,s  per 
The  work  was  commenced  Apr.  1,  and  was  com- 
pleted a  it    30,   1913. 

The  chief  point-  of  interesl   during   the  construction 
of  tlii-  pavemenl  were  us  follows : 

I.     A    LO-min.  car  Bervice  i  ai  h   m)    louble  track 

and  an  i    ceptionally  heavy  Btreel   traffic  mad,    n    i 

,i   the    tree!  open  to  travel  al  all 

The  level  grade  in  the  center  of  the  streel  and  8 
ft.  on  each  side  of  the  center  made  it  aei  essary  to  create 
e  by  varying  the  depth  of  thi 
in.  at   the  alley    (in   the  center  of  the 
3  m.  at  thi  n    ai  the  cornei  of  the 

ment  n 
-■,.iii   between  the  raile  and  the  gutter, 
ind  i  u  jhion  with 
and  the  rail  in  thi 

■  ■   i  'i  pom  the  rail 
and  wa  ;ged   h  ith  a 


straight-edge  from  the  rail  toward  the  gutter.  The  fol- 
lowing table  shows  the  drops  at  the  various  points  in  each 
half  of  the  block;  the  figures  giving  the  distances  beloi 
the  inner  rail,  which  is  on  the  established  center  grade] 


Outer  Rail    6  Ft.  6  In.  Out 


Alley  line 

\  point 

\  point. 

,  point 

Catch  basin  line 


0  04 
0  04 
0  04 
0.04 

I)  04 


(I  III', 
0  07  "> 
0.09 
0.105 
0.12 


13  Ft.  Out 
0  10 
ii  15 
a  205 
0.25 
0  29 


0  16 
0.26 
0.36 
a  16 
0.56 


3.  Owing  to  the  fact  that  the  street  is  in  the  prineifjj 
business  district,  and  the  sidewalks  are  only  12  ft.  vide 
it  was  impossible  to  pile  the  brick  alongside  the  curb  as  : 
usually    done.      The    contractor    used    the    economic! 


i.sHm  Half  Section  at   Catch -Basin 

Plan  and  Sections  of  a  Bhick-Paved  Street   Bi  n.t 
on  a  Level  Grade 

scheme  of  hauling  the  brick  to  the  job  at  the  time  of  lay- 
ing, thereby  eliminating  one  handling. 

4.  The  brick  was  tested  in  the  new  style  paving  rat- 
tler adopted  by  the  National  Paving  Brick  Manufactur- 
ers Association.  Samples  from  each  car  were  tested  and 
accurate  records  of  all  tests  were  kept.  The  cement  was 
testeil  for  tension,  fineness  and  time  of  setting,  a  sam- 
ple being  taken  from  each  carload.  The  asphalt  was 
tested  from  time  to  time  in  a  chemical  laboratory. 


lis  Heavier  Oesa^ira   Heecdledl  iira 


In  the  last  five  years,  many  railway  bridges  built  less 
ih. in  25  years  ago  have  been  removed  and  replaced  by 
much  heavier  bridges.  This  strengthening  process  was 
only  one  step  in  a  long  series;  ever  since  the  early  days 
of  railway  bridges,  the  continually    increasing  weigh!  of 

loci tives   and    train-   made   bridges  obsolete   long  be 

fore  thej    rusted   or  wore  out.     The  history  of   railway 

bridges  has  been   a    record  of  evolution    from    light    to  COD 

iinuallv  heavier  bridges.  At  various  times  in  tins  evo- 
lution, bridge  engineers  decided  thai  the  weigh!  of  trains 
then   in   ubc  was  Bubstantiallj    the  maximum  thai   could 

ever   I xpected   on   our    railways.     The   event    proved 

rong. 

The    ame  quest  ton  i    now  again  being 

idely.     A    noteworthy   contribution    to 
made  in   the    November,    1913,   Bulletin 
i  .in    Railway    Engineering    A    ociation, 
■ii,,-!    di  i  ii     t  he    ni'. i'  1 1  ■ 


m-idered  quite 

the     subject     is 

of  the   Ameri- 
where    various 


January  29,  1914 
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|  J.  E.  Greiner  (Consulting  Engineer  B.  &  0.  Ry.), 
fin  a  paper  entitled,  "Rolling  Loads  on  Bridges,"  says : 

Eleven  roads  are  building  bridges  (or  a  strength  prac- 
tically equal  to  E60,*  four  for  E57,  seven  for  E55,  one  for 
E53,  eleven  for  E50,  four  for  loads  under  E50,  and  one  for 
loads  over  E60.  Of  those  roads  which  are  now  designing 
tridges  for  E50  or  under,  two  propose  to  change  to  EGO,  and 
Ithree  to  loadings  in  excess  of  E50,  in  the  near  future, 
jj  *  *  We  know  from  numerous  tests  and  long  experience 
fthat  bridges  properly  designed  and  constructed  of  proper 
linaterial  and  with  members  proportioned  in  accordance  with 
spi  i  itieations  equally  as  good  as  the  standard  adopted  by  the 
lUmerican  Railway  Engineering  Association,  so  long  as  main- 
tained in  good  condition,  will  safely  withstand  an  overload 
\pf  5"%  without  any  traffic  or  speed  restrictions;  that  such  a 
roridge  may  be  subjected  to  an  occasional  overload  consider- 
ably in  excess  of  50%,  and  this  without  speed  restrictions; 
nnd  if  the  speed  is  regulated,  the  bridge  will  stand  an  oc- 
casional overload  of  100%.  This  statement  is  consistent 
(With  the  writer's  personal  experience  in  the  maintenance  of 
Structures  in  the  past  25  years,  and  is  somewhat  more  con- 
iBervative  than  has  been  the  successful  practice  of  a  number 
lof   railway   engineers. 

I J  *  *  It  appears  [from  figures  and  arguments  not  here 
[(reproduced — EDITOR]  that  an  E50  bridge  is  a  good  and 
Beconomical  type  and  provides  for  increased  loading  *  * 
Buntil  such  time  as  conditions  require  practically  a  complete 
[reconstruction    of    the    railway.      *      * 

The  tendency  toward  the  adoption  of  E60  loading  is  per- 
haps influenced  more  by  precedent  than  by  good  sound  reason 
'and  judgment,  and  is  being  stimulated  by  the  bridge  com- 
panies, who  profit  by  a  greater  tonnage  of  metal  used  in 
[construction.  The  writer  hopes  it  will  not  be  inferred  that 
Ihe  condemns  E60  bridges  as  unreasonably  heavy  and  ex- 
Itravagant,  and  therefore  not  consistent  with  economical  con- 
struction. 

An  E60  bridge  is  heavier,  stronger  and  stiffer  than  an 
E50  bridge,  and  its  construction  will  cost  from  12  to  15% 
more.  It  will  safely  carry  the  heaviest  load  that  it  is  possible 
to  conceive  of,  but  if  the  weight  of  engines  ever  increases 
Sufficiently  to  develop  its  capacity,  bridges  as  now  constructed 
will  probably  not  give  sufficient  clearance  to  enable  such 
enormous    locomotives    to    be    safely    operated. 

E60  bridges  would  be  more  consistent  if  constructed  with 
greater  clear  width  and  height  than  sanctioned  by  present 
standards,  because  this  would  provide  for  probable  increased 
width  and  height,  as  well  as  weight,  of  the  enormous  rolling 
stock   required   to   develop   their   capacity. 

C.  D.  Purdon  (Chief  Engineer  St.  Louis  Southwest- 
ern By.)  states  that  he  "agrees  with  Mr.  Greiner  gen- 
erally." However,  he  points  out  that  on  shorter  spans 
the  locomotives  in  use  today  are  equivalent  to  higher 
Cooper  loadings  than  on  longer  spans.  This  fact  was 
brought  out  by  Mr.  Purdon's  diagrams  of  equivalent 
Cooper  loadings  for  various  actual  present-day  engines, 
published  in  Engineering  News,  Oct.  23,  1913,  p.  825. 
These  diagrams  bring  out  clearly  that  Cooper's  E50 
loading  is  adequate,  both  as  to  shear  and  as  to  bend- 
ing moments,  to  account  for  most  locomotives  on  spans 
over  50  ft.  For  shorter  spans,  all  locomotives  become 
equivalent  to  higher  Cooper  loading,  up  to  E65  or  more 
for  stringer  spans  of  10  to  15  ft.  This  could  be  recog- 
nized by  making  an  extra  impart  allowance  on  short 
spans,  to  take  care  of  the  purely  static  elfect  of  the  loco- 
motive load  as  compared  with  Cooper's  loading.  On  the 
St.  Louis  Southwestern  By.,  E50  Loading  is  used  for 
trusses  and  girders,  and  E55  loading  for  stringers,  floor- 
beams  and   short  girders. 

John  D.  Isaacs  (Consulting  Engineer  Southern  Pa- 
cific Co.)  slates  : 


•The  Btandard   englne-and-traln   loadings   recommended   by 
Theodore   Cooper    for    railwaj    bridge    design    have    th< 
wheel-spacing;  for  all   "classes."     Thus,   the   widely   used 
loading  consists  "f  two  consolidation   locomotives  with    10,000 
n.    load  per  driving    i  x  !■  •.  26,000  lb.  on  the  leading  axle 
lb.  per  tender  axle,  and   the  following  axle-spacfngs,  in   teet; 
s.  r.,  5,  5,  'i.  r>.  6,  5,  thence  B  i"  leading  axle  of  second  engine, 

and   behind    the   second   engine  "    ti     to   the    troni 

<>f  :i  uniformly  distributed  load  representing  the  train,  wcigh- 
ii,    per   tin  fi    and   con ilni     Indefinitely. 

The   i: ri.i    E60  loadings  consist  of  weights  respectively, 

0.8  i l.a  times  those  ■  ■(  th<    ECS0  loading,  but  wltl 

■pacing;    and    other    ID-classes   in    similar   proportion.— Editor. 


We  do  not  think  we  would  be  justified  at  present  in  in- 
creasing the  live-load  for  which  our  bridges  are  now  de- 
signed. We  agree  with  Mr.  Greiner  that  a  50%  increase  in 
rolling  loads  without  speed  restrictions  would  be  safe  prac- 
tice on  bridges  designed  under  American  Railway  Engineer- 
ing Association  specifications,  but  this  percentage  of  in- 
crease could  not  safely  be  exceeded  on  bridges  designed  un- 
der ours. 

As  to  using  live-load  E50  on  low-grade  lines  and  E60  on 
high-grade  lines,  and  considering  difference  of  speed,  the 
necessity  of  frequently  operating  the  heavier  rolling  stock 
over  both  high-  and  low-grade  lines,  and  the  advantage  in 
cost  and  deliveries  of  minimizing  the  number  of  common 
standards,  we  think  that  all  bridges  on  any  given  line, 
whether  high-  or  low-grade,  should  be  designed  for  the  same 
live-loads. 

J.  P.  Snow  ( Consulting  Engineer,  formerly  of  the 
Boston  &  Maine  R.R.)  agrees  with  the  opinion  that  50% 
higher  stresses  than  those  contemplated  in  the  design 
are  safe,  and  further  says : 

E50  bridges  will  carry  with  reasonable  safety  anything 
that  will  be  run  on  our  present  gage  and  clearances,  and  it 
is  absurd  to  think  of  enlarging  them.  On  the  other  hand. 
the  writer  believes  our  scheme  of  loading  should  be  based 
on  wheel  spacing  more  consistent  with  actual  practice  than 
Cooper's  series,  so  that  a  50  loading,  for  instance,  would  more 
nearly    represent   a    50    engine. 

A  similar  recommendation  is  made  by  H.  Austill,  Jr. 
(Bridge  Engineer,   Mobile  &   Ohio   R.R.).     He  further 

says : 

When  bridges  are  designed  for  E60  it  certainly  would  be 
well  to  increase  the  clearances  now  specified  by  the  American 
Railway    Engineering    Association. 

A.  W.  Buel  (Consulting  Engineer,  formerly  of  the 
Western  Maryland  K.R.),  referring  to  the  same  matter 
of  clearances,  says: 

If  the  cost  of  increasing  the  clearances  over  an  entire 
division  should  be  too  large  a  charge  to  incur,  on  account 
of  tunnels,  very  large  bridges  or  other  limitations,  it  would 
then  seem  inconsistent  to  use  a  heavier  loading  than  E50 
for   such   divisions. 

On  the  matter  of  the  overload  which  a  normal  bridge 
will  carry,  however,  Mr.  Buel  expressed  conservative 
views : 

With  all  the  bridges  on  a  road  or  division  subjected  to 
an  overload  of  50%,  under  the  regular  service  traffic,  the 
conscientious  engineer  in  charge  would  be  loaded  with  a 
great  responsibility  (more  than  a  50%  overload)  not  desir- 
able from  any  viewpoint,  and  if  properly  met  the  road  would 
be  loaded  with  an  excessive  cost  of  supervision  and  main- 
tenance. If  not  p.operly  met,  the  loss  due  to  accidents  might 
balance  the  account.  If  the  element  of  guess  in  our  impact 
formulas  is  not  farther  from  the  truth  than  is  indicated  by 
the  still  incomplete  investigations  on  the  subject,  it  is  prob- 
able that  a  50%  overload  would  approach  uncomfortably  near 
the  ultimate  capacity  of  some  members,  particularly  long 
columns. 

It  does  not  seem  to  the  writer  that  it  is  extravagant  to 
design  new  bridges  for  EGO  loading  where  conditions  justify 
the  maximum,  but  he  is  in  entire  accord  with  the  author  that 
such  bridges  should  be  built  with  larger  clearances  than  has 
been   hertofore   the   common   practice. 

C.  E.  Smith  (Asst.  Chief  Engineer,  Missouri  Pacifit 
Ry.)  concludes,  from  a  review  of  development  of  live- 
loads,  that  a  satisfactory  method  of  design  would  be  to 
use  the  maximum  allowable  stresses  in  ihe  design,  to- 
gether with  a  loading  sufficiently  heavy  to  cover  all 
future  load  developments.  This  recommendation  is,  of 
ionise,  not  new.  and  has  been  actually  used  iii  practice 
orior  to  this.  Mr.  Smith  employs  it,  however,  to  rein- 
force bis  argument  thai  the  adoption  of  a  more  consistent 
scheme  of  live-loading  than   the  Cooper  series  is  greatly 

I led. 

Willi  regard  to  future  increase  in  live-load,  he  appar- 
ently believes  thai  whatever  increase  in  locomotive  weight 
iiia\  occur  is  likely  io  ii,'  accompanied  by  a  corresponding 
decrease  in  impact,  on  account  of  the  adoption  of  bal- 
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anced  types  of  locomotives-,  or  electric  locomotives.     He 
finally  concludes : 

The  facts  stated  above,  among  others,  have  convinced  the 
writer   that   bridges   built  for  Cooper's   E50   loading,  according 

300 

to    the   specifications   of   this   association    (impact    =    

L  +  300 
and  the  basis  of  16,000  lb.  per  sq.in.)  are  sufficiently  strong 
to  carry  without  restriction  any  loads  that  may  ever  come  on 
them,   and   that   no   heavier   bridges  are   necessary. 

He  believes,  however,  that  at  slightly  increased  cost  much 
more  consistent  bridges,  having  greatly  increased  strength, 
can  be  obtained  through  the  use  of  more  logical  loading  and 
unit-stresses    in    the    design. 

In  the  matter  of  the  last  mentioned  recommendation, 
Mr.  .Smith  argues  in  favor  of  abandoning  wheel  loads 
and  using  a  uniform  live-load  with  two  excesses  of  weigh- 
ing the  same  per  foot  as  the  uniform  load,  each  20  ft. 
(ong,  75  ft.  apart. 

As  an  "ultimate  rolling  load,"  he  suggests  a  uniform 
loading  of  9000  lb.  per  lin.ft.,  the  excesses  also  being  of 
9000  lb.  per  lin.ft. 

A.  Pec^aM^r  GoE'aafflmira  IP  silEuare 
By  C.  I.  Auten* 

Carelessness  in  minor  details  has  resulted  in  many 
major  disasters.  Particularly  is  this  true  of  reinforced 
concrete,  as  its  ultimate  strength  depends,  in  great  meas- 
ure, upon  the  care  and  skill  used  in  its  construction. 
The  following  incident  illustrates  this  statement.  The 
lesson  drawn  therefrom  should  be  of  service  to  engineers 
and  contractors  engaged  in  this  class  of  work. 

A  column,  under  dead  load  only,  failed  as  shown  in  the 
illustrations.  Ft  consisted  of  a  reinforced-concrete  foot- 
ing and  stub  column  upon  which  rested  a  structural  steel 
column,  fireproofed  with  concrete.  This  column  sup- 
ported a  reinforced-concrete  floor  and  a  reinforced-con- 
crete column  that,  in  turn,    supported  a  concrete  roof. 

The  -in!'  column  was  22x22  in.  in  section,  and  was  re- 

inforceil  vertically  with  four  %-in.  bars  properly  stayed. 

The  concrete  was  a  1:1:2  mix.     The  stub  column  was 

designed   to  curry  a  dead-load  of  100,000  lb.,  at  about 

lb.  per  sq.in.     Twenty  days  alter  the  footing  and 


•Bates   Mfg.   Co.,   Lewiston.   Maine, 


the  stub  column  were  poured,  the  steel  column  was  fire- 
proofed  and  the  next  day  the  concrete  was  poured  in  the 
floor  forms  above.  These  forms  remained  in  place  for 
26  days.  Forty-six  days  after  the  stub  column  was 
poured,  the  column  supporting  the  roof  was  constructed 
and  the  next  day  the  roof  forms  were  filled. 

Sixty  days  after  the  stub  column  was  constructed,  a 
fine  hair  crack  appeared  at  point  marked  ".1"  in  Fig.  1, 
and  as  it  continued  to  enlarge,  props  were  immediately 
placed  as  shown  in  the  views. 

The  concrete  continued  to  crack  and  five  days  after  tha 
first  appearance  of  failure  the  four  sides  of  the  fireproof- 
ing  around  the  base  of  the  column  were  easily  removed. 
The  four  sides  of  the  stub  column  also  came  off  in  a  sim- 
ilar manner  to  the  fireproofing  above.  At  no  time  was 
the  settlement  sufficient  to  cause  cracks  or  any  other  sign 
of  failure  in  the  slab  or  beams  above. 

When  the  fireproofing  split  off,  it  exposed  the  bedplate 
of  the  steel  column  and  also  six  small  steel  wedges  that 
had  evidently  been  used  to  shim  up  the  plate  on  top  of  the 
concrete  stub.  Three  of  these  wedges  can  be  seen  at  "/>." 
Fig  2,  and  three  were  located  opposite  them  in  a  similar 
position.  An  ordinary  folding  pocket  rule  could  be  in-; 
serted  for  several  inches  between  the  bedplate  and  the 
top  of  the  stub  column. 

It  was  apparent  that  the  failure  was  caused  by  the  use 
of  these  wedges.  When  the  load  came  on  the  steel  col- 
umn, it  was  transferred  to  the  stub  by  the  wedges.  They 
settled  into  the  stub  an  appreciable  distance,  thus  throw- 
ing  the  load  onto  the  fireproofing.  As  this  fireproofing 
was  battered  up  from  the  22-in.  stub  to  the  narrower  col- 
umn, it  formed  an  angle  with  the  column  and  the  stub, 
and  a  horizontal  thrust  was  developed  which  split  off  the 
four  sides  of  the  stub,  the  line  of  cleavage  being  uniform 
at  about  3  in.  in  from  all  four  faces. 

The  earth  fill  on  top  of  the  footing  was  removed  and 
the  footing  found  in  perfect  condition.  All  the  loose  con- 
crete was  taken  off  the  stub  and  8  in.  of  concrete  poured 
around  it  on  the  four  sides.  This  was  reinforced  with 
twelve  %-in.  bars  hooped  with  ^4-in.  rods  at  4-in.  centers. 
The  tops  of  the  rods  were  bent  in  close  to  the  steel  core. 
The  top  of  this  concrete  extended  for  1  1  in.  above  the 
base  of  the  column. 
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The  passage  of  the  "excess  condemnation"  amendment 
to  the  constitution  of  New  York  State  last  November 
promises  to  be  of  much  assistance  in  the  planning  and 
financing  of  city  improvements  which  require  the  taking 
of  land  for  public  purposes.  By  means  of  "excess  condem- 
nation," which  in  one  form  or  another  has  long  been 
practiced  abroad,  a  city  can  take  more  land  than  is 
needed  for  the  improvement  itself  and  can  subsequently 
sell  the  excess.  This  may  sometimes  save  paying  enor- 
mous sums  for  real  or  fictitious  damages  due  to  taking 
parts  of  many  parcels  of  land  and  it  may  also  assist 
greatly  in  readjusting  lot  lines  so  the  excess  property 
can  be  used  to  advantage,  besides  giving  some  measure  of 
control  over  the  character  of  the  development  of  prop- 
erty fronting  on  parks,  public  buildings  and  important 
thoroughfares.  Constitutional  amendments  permitting 
excess  condemnation  were  authorized  by  popular  vote  in 
Ohio  and  Wisconsin,  also,  earlier  in  1913,  and  the  New 
Voil,  amendment  was  modeled  after  an  amendment  to 
the  Constitution  of  Massachusetts  approved  by  the  peo- 
ple in  1911.  Like  constiutional  amendments  are  needed 
in  other  states,  as  many  city  and  consulting  engineers 
can  testify. 


When  the  United  States  purchased  the  Panama  R.R., 
or  rather  a  controlling  interest  in  the  stock  of  the 
Panama  R.E.  Co.,  the  purchase  was  made  in  order  to 
obtain  control  of  what  was  perhaps  the  most  necessary 
tool  for  the  construction  of  the  Panama  Canal.  From 
the  annual  report  of  the  Panama  R.R.  Co.  just  issued, 
it  appeals  that  aside  from  the  extremely  valuable  pur- 
poses which  the  railway  has  served  in  connection  with 
the  canal's  construction,  its  purchase  has  been  a.  profit- 
able investment  for  the  United  States.  The  United 
States  owns  the  entire  capital  stock  of  the  railway  com- 
pany but  the  corporate  organization  is  maintained  in  all 
its  details,  its  Board  of  Directors  being  made  up  of 
members  of  the  Panama  ('anal  Commission.  The  com- 
pany even  pays  to  the  government  a  Federal  income  tax 
■  Hi  its  net  profits  exactly  as  if  its  ownership  were  in  pri- 

.mils. 

The  let  profits  of  the  Panama  R.R.  Co.  in  the  last  fis- 
cal  year  covered  by  the  report  were  in  round  numbers 
$2,180,000,   representing  aboui   319?    ""   ''"'  company's 

capital  stock  of  $7,1 ,000.     I'm  le  Sam,  however,  does 

not  \i<c  these  profits  to  pay  himself  dividends,  l>ul  allows 
them  to  accumulate  as  surplus.  The  total  assets  over  lia- 
bilities nov,  amouni  to  over  $15,379,000.     Aboui  $1,600,- 

111111  of  this  Burplus   fund   has   I □   invested    in   bonds, 

mostly  of  railv  aj  i  ompanies. 

It  is  fair  to  add  that  the  railway  is  aided  in  making 
these  large  profits  by  its  high  rate-  for  freighl  and  pas- 
senger service.  The  average  freight  revenue  per  ton-mile 
last  year  was  3.48  cents.  The  average  revenue  per  pas- 
mile  was  2.37  cents.  The  total  length  of  the  line 
is  onlj  ill t  60  miles,  and,  of  course,  the  abnormal  pro- 
portion of  the  operating   expense  absorbed   in   terminal 


charges  justifies  a  much  higher  freight  and  passenger  rate 
than  in  ordinary  service. 

The  present  plan  is  for  the  government  to  continue  to 
operate  the  railway  and  its  associated  steamship  line  after 
the  canal's  completion.  If  the  diversion  of  traffic  to  the 
canal  makes  the  railway  service  no  longer  profitable,  the 
Government  can,  if  it  chooses,  so  run  the  line  as  merely 
to  pay  operating  expenses.  The  capital  originally  in- 
vested in  it  will  have  been  fully  repaid  by  the  profits  the 
railway  has  earned  during  the  period  of  canal  construc- 
tion. 

An  engineer  of  wide  experience  both  in  municipal  work 
on  salary  and  in  private  practice  raises  a  question  of 
engineering  ethics.  Should  engineers  on  city  payrolls  at 
presumably  full-time  salaries  and  with  no  private  offices 
and  no  personal  staff  compete  for  outside  work  with  engi- 
neers who  have  to  maintain  both? 

In  such  cases  the  public  official  or  employee  has  no  of- 
fice rent  to  pay,  and  if  he  has  sufficient  energy  and  execu- 
tive ability,  he  can  call  to  his  aid  his  fellow  employees 
and  thus  carry  on  a  business  of  considerable  magnitude 
practically  clear  of  all  charges  except  those  for  strictly 
personal  services. 

Two  main  points  are  more  or  less  deeply  involved: 
( 1 )  The  two-thousand-year-old  question,  "can  a  man 
serve  two  masters,"  with  its  well  known  and  generally 
accepted  answers;  and  (2)  fairness  of  competition  with 
engineers  in  private  practice  who  must  meet  office  rent 
and  other  overhead  charges.  The  chief  danger  as  regards 
unfair  competition  lies  in  the  temptation  to  take  ad- 
vantage of  lack  of  overhead  charges  and  to  offer  to  work 
for  low  fees  in  order  to  get  more  engagements  or  en- 
gagements more  easily.  This  danger  could  be  obviated 
by  charging  a  standard  fee — if  there  is  such  a  thing  that 
can  be  adjusted  to  various  degrees  of  education,  exper- 
ience and  ability.  In  so  far  as  we  have  expressed  an 
opinion  on  the  first  of  the  two  points  stated  just  above, 
il  should  be  understood  that  we  do  noi  mean  to  sug- 
gest, much  less  ln\  down  the  rule,  that  under  no  cir- 
cumstances should  an  engineer  on  a  city  payroll  do  no 
professional  work  out  of  hours  at  his  llKn  Qome  or  jn  a 
private  office. 


Aim  Esftamsift©   Wide  off  ftlhe  MsmHtX. 

How  should  an  engineer  make  up  an  estimate?  Should 
he  endeavor,  to   the  besl   of  his  judgment,   to  hit   upon   B 

price  thai  h  ill  be  as  near  as  possible  to  the  i  ost  o 
work,  or  should  he  add  to  this  a  certain  percentage,  so 
thai   his  estimate  will   represent    the   maximum   possible 
cost  of  the  work  rather  than  the  most  probable  figure? 

In  our  opinion,  if  conditions  were  whal   they  should 
be,  an  engineer1    e  timate  should  be  the  nearest  possible 
prediction  as  to  the  final  cost  of  the  work.     Under  es 
isting  conditions,  however,  it    is  customary  to  consider 
the  performance  of  work  a1  e  price  below  the  engineer's 
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estimate  as  reflecting  credit  upon  the  engineer.  Whereas, 
if  the  final  cost  is  more  than  the  engineer's  estimate,  the 
engineer  comes  in  for  more  or  less  blame,  direct  or  indi- 
rect. 

Under  these  conditions,  the  engineer  very  naturally 
seeks  to  protect  himself  by  making  his  estimates  err  on 
the  side  of  liberality,  and  it  is  difficult  to  see  how  he  can 
justly  be  blamed  for  so  doing.  If  those  who  employ 
engineers  wish  to  have  estimates  that  will  accurately  rep- 
resent the  probable  cost  of  the  work,  they  will  have  to 
learn  to  use  a  greater  amount  of  intelligence  and  common 
sense  in  judging  the  work  of  engineers. 

A  notable  example  of  wide  disparity  between  an  engi- 
neer's estimate  and  the  bids  of  contractors  was  recorded 
last  week  in  Albany,  when  the  bids  were  received  for  the 
new  Xew  York  Barge  Canal  terminals  at  Buffalo.  The 
principal  item  in  this  work,  representing  over  four-fifths 
of  the  cost,  is  excavation,  of  which  there  are  1,222,000  cu. 
yd.  On  the  Barge  Canal  contracts,  the  excavation  is  un- 
classified, but  we  are  informed  by  a  Buffalo  engineer  that 
on  this  contract  the  materials  are  approximately  75% 
earth  and  2.V  ,  limestone  bedrock.  The  engineer's  esti- 
mate for  this  excavation  was  $1.10  per  cu.yd.,  which  is 
certainly  an  astonishingly  high  figure  when  one  consid- 
ers how  cheaply  and  rapidly  both  earth  and  rock  are  ex- 
eavated  nowadays,  with  modern  machinery  and  methods. 
The  four  bidders  on  the  contract  bid  the  following  prices 
per  cu.yd.:  97c,  67c,  65c.  and  51c.  The  total  of  the 
I  bid  was  less  than  <i'i>%  of  the  engineer's  estimate. 
It  is  true  that  at  the  present  time  contract  work  is  scarce 
enough  so  that  contractors  are  willing  to  bid  very  close 
in  oiiler  in  jet  work.  Making  all  allowance  for  this, 
however,  so  wide  a  discrepancy  between  the  engineer's 
estimate  and  the  contractors'  bids  seems  to  call  for  criti- 
cism. Ae  we  have  said  above,  an  engineer  may  reason- 
ably make  bis  estimates  liberal  to  cover  the  contingencies 
which  may  lead  to  an  excessive  cost.  A  point  is  reached, 
however,  where  his  estimate  becomes  so  far  out  of  pro- 
portion to  the  cos!  of  the  work  thai  it  becomes  misleading 
and  useless. 

The   poor  economy   of   giving    importanl   engineering 

to  the  man  who  offers  to  do  H  al  the  lowest   price, 

without  regard  to  the  importance  of  the  work  or  the  ex 

perience  of   tl ngineer,    has   been    pointed   out    many 

The  practice  still  exists,  however,  even   in   mu 

nieipalities  which  might  be  a  mmed  to  have  officials  who 

would  recognize  their  responsibility   in  protecting  the  in- 

heir  con-tit  uenl  i  and  of  the  ei1  y.     1 1  ha    been 

:  i ntelligenl    policy   i     con 

fined  i  ngineering  work.     In  legal  mal ters  af- 

fecting i!"     .Hue  work,  experl  and  high-priced   lawyers 
m ployed   freely,  and   i1  obablj    hardly  any 

municipal  officer  who  would  favor  the  employment  of  a 
■    offered  to  ai lend  to  thi 

i    m  old  but   too  frequentl 
>i  me  iii  the  i  out  rol  of  municipal  engineering 
•    '  '  i    ample  which  lm-  been  recently 

\ 

i  eo  i  of  nboul 
horitii      in   iti  '  ■  ngineer     to 


bid  on  the  work,  these  bids  to  be  divided  thus:  (1)  mak- 
ing preliminary  plans  and  estimates;  (2)  preparing  de- 
tailed plans  and  specifications;  (3)  attending  meetings 
of  the  Council  and  making  comparisons  of  the  bids.  The 
designing  engineer's  services  were  to  terminate  with  the 
letting  of  the  contract,  the  construction  work  being  at- 
tended to  by  the  city  engineer.  A  consulting  engineer 
offered  to  do  the  whole  work  for  2%  of  the  contract 
price,  with  a  fee  for  the  first  step  of  $1000.  If  the  work 
proceeded,  then  the  preliminary  charge  would  be  assessed 
as  part  of  the  cost.  If,  however,  the  district  affected 
voted  against  the  project,  the  preliminary  fee  would  be 
paid  from  the  general  fund.  The  City  Council,  therefore, 
wanted  the  preliminary  fee  to  be  as  small  as  possible. 
Other  engineers  made  similar  propositions  of  about  2%, 
but  with  the  preliminary  fee  less  than  $1000.  Two  en- 
gineers of  experience  and  reputation  looked  the  ground 
over  carefully,  and  found  the  system  offered  some  dif- 
ficult problems  demanding  close  study  if  the  best  results 
were  to  be  secured  for  the  city.  They  made  a  joint  prop- 
osition to  prepare  the  preliminary  plans  and  estimates 
for  $3000,  and  $4000  additional  for  the  detailed  draw- 
ings and  specifications,  laying  the  assessments,  etc.  For 
$1000  additional  they  would  attend  the  letting,  and  fig- 
ure out  the  bids.    This  gave  a  total  of  $8000. 

The  City  Council  eventually  awarded  the  work  to  a 
local  surveyor  at  $350  for  the  preliminary  work,  ami 
$1200  for  the  rest  of  the  work,  if  the  project  is  carried 
out.  The  Council  seems  to  have  thought  that  the  best 
engineer  is  the  one  who  asks  the  least  for  his  work.  It 
is  interesting  to  note  that  in  this  case  the  payment  for 
specifications  and  (alleged)  expert  service  on  engineering 
work  which  it  is  believed  will  cost  nearly  half  a  million 
dollars  will  be  about  0.3%  of  the  cost. 


=.ffi\ga  Knees' 
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Inquiries  frequently  come  to  us  concerning  the  op- 
portunities for  engineers  on  railway  construction  in 
China.  It  was  for  years  supposed  that  when  China  was 
once  opened  to  railway  construction,  many  opportunities 
of  profitable  employment  would  occur  there  Eor  European 

and   American   engineers.      Those  of  our   readers   who  are 

at  all  familiar  with  Eastern  affairs,  however,  know  that 
China  lias  followed  the  example  of  Japan;  and  in  carry- 
ing out  the  works  of  Western  civilization  which  it  is  so 
rapidly  adopting,  it  is  as  far  as  possible  putting  the  work 
in  charge  of  Chinese  engineers,  many  of  whom  have  been 
educated  in  the  best  Bchools  of  Europe  and  the   Ohited 

The  I'ni'  Eastern  Review  for  November  contains  an  ac- 
count of  the  work  of  Chinese  engineers  in  the  construc- 
i  ion  of  the  Kalgan  Ry.  and  its  es  tension  to  Kweihau 
i 'ban:'.  The  chief  engineer  of  the  Kalgan  Ry.  was  Jeme 
Tien  Vu,  who  graduated  in  civil  engineering  from  Shef 
Held  Scientific  School  of  5Tale  tJniversity  many  years 
nil  bad  a  long  practical  experience  on  railway  work 

mi    lb.     Peking    Mukden    Ry,    under    C.    \V.    Kinder.      The 

article  in  the  Far  Eastern  Review  stales  thai  while  the 
foreign-built  Chinese  railways  running  through  open 
country  have  averaged  a  con  traction  cost  of  $50,000  per 
mile,  the  fCalgan  line,  on  which  there  are  over  a  mile  <>f 
tunnel     and   many  heavy   rock  cuts  and   high  embank 
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inents  was  built  by  Chinese  engineers  at  a  cost  averaging 
$40,000  per  mile.  In  explanation  of  this  low  cost  of 
construction  attained  by  the  Chinese  engineers,  it  is  ex- 
plained that  the  work  was  so  planned  by  them  as  to  hold 
down  cost  and  contractors'  profits  to  a  minimum,  the 
work  being  let  direct  to  small  contractors.  Foreign  en- 
rs  doing  business  in  China,  because  of  their  ignor- 
ance  of  the  language,  were  generally  compelled  to  rely 
upon  an  interpreter  in  dealing  with  contractors  and  oth- 
ers, and  our  contemporary  says: 

This  highly  important  functionary,  who  receives  an  aver- 
age salary  of  $40  Mexican  silver  per  month,  was  able  to 
take  advantage  of  the  conditions,  and  as  a  rule  retired  with 
a    fortune    after    several    months'    engagement. 

In  constructing  the  Changshui  extension  of  the  Kalgan 
railway  to  Kweihau-Chang,  the  chief  engineer  was  K.  Y. 
Kwong.  who  also  received  his  education  in  a  foreign  engi- 
neering school.  His  associate  engineers  had  never  been 
out  of  China,  however,  and  had  gained  their  experience 
solely  on  Chinese  railways.  Our  contemporary  sum- 
marizes the  results  of  the  work  on  this  extension  as  fol- 

The  average  cost  of  earth  work  on  the  Shanghai-Xank- 
ing  Ry.  was  15  cents  silver  per  cu.yd.,  and  on  the  Canton- 
Kowloon  line  33  cents  per  cu.yd.,  whereas  the  average  cost 
per  cubic  yard  on  the  Changshui  extension  has  been  about 
6  cents  per  cu.yd.,  and  the  highest  price  for  rock  excavation 
\i.is  25  cents  per  cu.yd.  The  average  cost  of  concrete  work 
was  $6.25  silver  per  cu.yd.  against  a  cost  nearly  twice  as 
high   in   other   parts   of  China. 

If  this  account  in  the  Far  Eastern  Review  is  author- 
itative, there  would  appear  to  be  little  chance  for  Euro- 
pean or  American  engineers  in  China  in  competition 
with  the  natne  engineers.  Accepting  the  well  known 
definition  of  an  engineer  as  a  man  who  makes  a  dollar 
cam  the  most  interest,  these  Chinese  engineers  would 
seem  to  be  entitled  to  high  rank. 


Tlh©  Imprewesmieiraft  Sea   ftta©    IBoiac 


The  most  encouraging  piece  of  news  to  the  engineer- 
ing profession  that  has  appeared  for  a  good  while  was 
the  marked  success  last  week  of  the  sale  of  $51,000,000 
New  York  State  4i/2%  bonds.  The  two  Xew  York  hank- 
ing firms  which  secured  the  whole  issue  at  a  bid  price  of 
106.7  sold  them,  it  is  stated,  within  two  hours  at  an 
"  price  of  107'  \.  The  substantial  premium  com- 
manded for  this  issue  and  the  large  number  of  bidders 
who  made  offers  for  it.  taken  in  connection  with  the 
activity  which  has  prevailed  in  the  bond  market  gener- 
ally since  the  beginning  of  the  year,  all  indicate  that  the 
m  it  amount  of  engineering  work  which  has  been  post- 
poned because  of  financial  conditions  may  in  no  long  time 

be   undertaken. 

Other  favorable  financial  indications  are  the  lowering 

of  the  rate  of  interest   at    European    oey  centers  and   a 

large  increase  in  savings  bank  deposits,  together  with  a 
noticeable   improvemenl    in   that   barometer  of   industry, 

ilie  steel  trade.  All  these  conditions  have  bred  a  spirit 
•  -I  hopefulness  in  business  i  in  les  which  is  itself  an  im- 
portant  elcineni    in   the  restoration  of  that   measure  of 

general    confidence    in    the    hiisiness    ((immunity    without 

which  any  considerable  measure  of  general  prosperity  is 
impossible.     It   is  not   likely  that   these  conditions  will 

produce  a  busines    I m,  so  i  ailed,  in  the  year  191  t.  or 

at  least  net  the  sort  of  a  business  boom  in  which  the  pro- 


moter of  all  sorts  of  unsound  enterprises  finds  a  read) 
hearing.  It  does  seem  probable  that  cities  and  States 
and  business  concerns  which  are  on  a  sound  financial 
basis  and  which  have  legitimate  use  for  capital  to  in- 
vest in  engineering  construction  of  various  kind-  an 
going  to  be  able  to  obtain  it  on  reasonable  terms. 
v 

Tlh©  Weiigpht  of  F\mt\va2°©   IRg\IEws\.g>' 
IRoSMirag  StocE 

On  another  page  of  this  issue  we  present  a  symposium, 
contributed  to  by  the  bridge  engineers  of  a  number  of  the 
principal  railway  companies,  on  the  question  whether  it 
is  wise  at  the  present  time  to  increase  the  current  stand- 
ards of  strength  for  railway  bridges  in  order  to  provide 
for  future  increase  in  rolling-stock  weights.  The  gen- 
eral conclusions  reached  by  these  engineers  are  that  the 
present  heavy-weight  bridges  now  being  built  are  capa- 
ble of  carrying  with  safety  so  much  heavier  loads  than 
they  are  designed  for  that  it  is  not  wise  to  make  tic; 
larger  investment  required  for  a  still  further  increase  in 
strength.* 

We  believe  these  conclusions  arc  sound,  not  only  be- 
cause of  the  structural  considerations  named  but  because 
it  is  by  no  means  certain  that  the  steady  increase  in 
rolling-stock  weight,  which  has  been  going  on  ever  since 
the  railway  era  began,  is  to  continue  much  further.  We 
cannot  always  judge  of  the  future  from  the  past.  Many 
a  diagram  has  been  plotted  on  which  a  line  mounts 
steadily  upward  on  an  even  grade,  for  a  long  distance, 
and  then  curves  off  to  a  dead  level.  Weights  of  railway- 
cars  and  locomotives  have  been  steadily  increasing  for 
fifty  years  past  because  there  were  strong  reasons  for 
such  increase.  Some  of  the  conditions  that  brought 
about  this  increase  and  made  it  possible  are  being  radi- 
cally changed. 

For  one  thing,  there  is  general  agreement  among  the 
experts  in  railway  track  that  the  stresses  in  railway  rails 
produced  by  present  rolling-stock  weights,  arc,  if  any- 
thing, already  in  excess  of  the  limit  which  reasonable 
requirements  for  safety  would  fix.  Still  heavier  rail  sec- 
tions may  help  somewhat,  bat  the  experience  with  them 
has  not  been  particularly  promising.  In  fact,  much  of 
it  has  been  disappointing.  Rails  of  alloy  steel  are  a  pos- 
sibility, and  have  even  been  tried  to  a  limited  extent  :  hut 
the  element  of  cost  promptly  enters  in  to  shut  oil'  any 
considerable  likelihood  of  progress  in  this  direction. 

It  must  he  remembered  that  the  whole  problem  is  es- 
sentially an  economic  one.  The  weights  of  cars  and  loco- 
motives have  been  steadily  increased  because  this  increase 
has  meant  a  reduction  in  the  cost  of  hauling  a  ton  of 
freighl  over  the  road.  We  have  reached  the  point,  how- 
ever, where  terminal  expenses,  and  not  costs  of  road  haul- 
ing, arc  the  controlling  figures  in  a  large  proportion  of 
Our  Freighl  traffic;  and  terminal  expenses  are  increased. 
rather  than  lessened,  where  very  long  trains  must  he 
made  up.  Again,  the  saving  in  operating  expenses  be- 
long trains  is  largely  due  to  (lining  down  the  costs  of 
train  crews'  wages  per  ton  hauled.  Bui  the  "full 
train"  laws  are  already  in  many  States  a  condition  and 
not  a  theory.  Again,  we  cannot  go  much  beyond  the 
presenl   power  of  i motives  without  cither  putt;. 

qualification  made  by  Beveral  is  that  in  ense  any  radical 

.dts   should    be    made,    it    mlirhl    then 

be   nei  •  9sa  n    to  te 

well; 


254 


E  X  G  r  X  E  R  RING      X  E  \\  S 


Vol.   71,   No.  5 


an  extra  fireman  or  adopting  the  locomotive  stoker.  On 
any  considerable  grades,  doubleheading  must  be  resorted 
to,  or  the  use  of  pusher  locomotives,  with  a  resultant 
added  cost  and  delay.  The  ear  wheel,  as  well  as  the  rail, 
is  also  a  limiting  factor  in  further  increase  in  rolling- 
stock  I' 

From  present  indications,  even  if  there  should  be  a 
further  increase  of  train  weights,  the  lor, .motive  ca- 
pacity necessary  to  handle  them  would  be  obtained  by 
stretching  out  the  locomotive  into  a  longer  machine, 
making  a  Mallet  compound  of  three  units  instead  of 
two,  for  example,  and  this  would  not  probably  increase 
the  load  on  bridges  over  that  produced  by  present  rolling 
stock.  The  engineers  above  referred  to  appear  to  be 
fully  justified,  therefore,  in  their  conclusion  that  present 
heavy  standards  of  bridge  construction  are  likely  to  prove 
sufficient  during  a  long  period  of  years. 

Tlh®  FisasiBacisil  IRespoiasalballaft^  ©^ 
Daa*eci©ff,s 

There  is  one  industry  which  in  191-1  appears  likely  to 
be  extremely  dull.  In  fact,  there  is  reason  to  believe  that 
this  industry,  which  at  certain  tun.-  ha.-  reached  enor- 
mous  proportion.-,  will  hereafter  be  carried  on  in  a  very 
iltory  way.  We  refer  to  the  industry  of 
build i.  and  feeders  and  extensions  and  selling 

them  at  a  larg  i    existing  railway  lines. 

We  noted  m  our  issue  of  Nov.  27,  the  revelations  made 
in  the  Interstate  Commerce  investigation  of  the  St.  Louis 
&  Sai  '  :'  and  the  charge  that 

1  hairman  of  the  Board  of    Directors  of  the  Frisco 
i  i      B.    I      SToa    am,  and   his  associates  made  a  profit  of 
some  $7,000,000  bj   building  branch   lines  unde]    various 
and  selling  them  to  the  Frisco  <  lompany. 

ion  submitted  to  the  Semite 

dditional    report,   showing    thai    the   discounts   and 

commissions  to  b;  i  d  others  on  the  sale  of  bonds 

and   no  b;    the   Frisco  aggregated  $30,665,1  L-9. 

n  bile  the  company   was  selling  bonds 

i-   and   borrowing   money   on    notes,  it 

was   continuing    the    payment    of   diw.len.l-.    which    il    is 

lie.l. 

ablished  li  gal  principle  that  the  director 
orporation  hold-  a  relation  of  trusl  to  its  stockhold- 
and   if  he                                       I  rus!    for  his  own 
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act  as  special  counsel  for  the  Receivers  in  the  suits 
broughl  to  compel  restitution. 

In  accordance  with  this  order,  on  Jan.  22,  the  Receiv- 
ers filed  a  >mt  against  B.  F.  Yoakum,  Chairman  of  the 
Board  of  Director-,  .lames  Campbell,  Vice-President,  B. 
L.  Winehell,  former  President,  and  seven  others  for  the 
restitution  of  $14,409,000  paid  by  the  Frisco  company, 
for  the  St.  Louis.  Brownsville  &  Mexico  R.R..  together 
with  the  deficit  of  $1,309,000  which  has  accrued  from 
its  operation  since  the  purchase. 

This  is  the  most  businesslike  proceeding  that  has  been 
recorded  in  a  very  long  time  toward  bringing  about  a 
better  standard  of  honesty  in  the  conduct  of  corporate 
affairs.  It  is  necessary  not  merely  to  expose  crimes  in 
high  finance,  but  to  apply  the  proper  corrective  in  order 
to  teach  the  needed  lesson.  A  suit  for  restitution  strikes 
at  the  pocket  nerve  and  will  in  some  respects  be  more  ef- 
fectual in  teaching  the  danger  of  dishonesty  on  a  large 
scale  than  even  a  criminal  indictment  and  trial. 

It  is  of  interest  in  this  connection  to  record  that  Mr. 
Yoakum  has  issued  a  reply  and  explanation  of  the  trans- 
actions exposed  by  the  Interstate  Commerce  Commis- 
sion's investigation.  Concerning  this  explanation,  our 
contemporary,  the  Railway  -l.</<   Gazette,  says: 

.  Mr.  Yoakum's  statement  is  not  a  defense;  it  is  a  confes- 
sion. He  is  not  a  victim  of  a  change  in  public  opinion;  he  is 
suffering  from  the  effects  of  having  ignored  public  opinion, 
which  long  had  frowned  on  the  use  of  such  business  methods 
as  he  admits  having  used. 

It  is  quite  within  the  possibility  that  some  stockholder 
of  the  New  York.  New  Haven  &  Hartford  or  Boston 
&  Maine  railroads,  hard  hit  by  the  present  financial  con- 
dition of  these  once  prosperous  companies,  may  appeal 
to  the  courts  to  compel  restitution  from  those  who 
profited  in  the  transfer  to  these  companies  of  a  large  as- 
sortment of  railway  and  other  properties  by  purchase, 
lease  and  otherwise,  which  are  worth  today,  certainly, 
far  less  than  the  prices  at  which  they  were  purchased  or 
lea  ■  d. 

A  very  remarkable  transaction  which  was  not  yet  com- 
pleted when  the  public  overhauling  of  the  New  Haven 
situation  occurred  lias  recently  been  exposed  to  the  public. 
The  mechanism  of  that  transaction  may  give  a  hint  as  to 
some  of  the  reasons  for  the  present  financial  condition  of 
the  Xew  England  railways.  The  transaction  to  which 
we  refer  is  the  const  ruction  of  the  Hampden  R.R.  in 
\l.i  achusetts.  According  to  official  published  state- 
ments given  out  a  year  or  more  ago.  the  Hampden  R.R., 
about  I  I  mile-  in  length,  was  buill  to  furnish  a  physical 
connection  between  the  Nevi  York.  New  Haven  &  Hart- 
ford   and     Boston    &     Maine    systems    in    the    vicinity    of 

Springfield,  Mass.,  so  that  through  train-  from  STev 
York  by  waj  of  Springfield  could  be  diverted  a!  this 
poinl  to  the  Boston  &  Maine  tracks  and  run  direct  to 
Maim     eacofl  I  resorts  ot  to  the  North  Station  In  Boston. 

This  was  the  alleged  reason  for  the  construction  and  it 
i  i  i.il.li  lied  thai  the  construction  was  undertaken  with 
the  approval  of  Presidenl  Mellen  and  hi  associates  and 
with  the  uml.  i  landing  that  the  road  was  to  be  taken 
over  on  completion.  Bui  the  question  arises,  why  build 
railfl ay  here  when  t hen   w a    r  railw a\  al read}  es 

tingi  The  Vthol  branch  of  the  Bo  ton  X  Albany  R.R. 
parallels  the  Hampden  R.R,  for  nearlj   its  whole  length. 

\      the    \ew     Haven    held    a    509?     trolling    interest    in 

the  It n  ,\    \ll,an\.  il  was  in  position  to  al  least  make 

I'riemlU   i tiation    lor  the  use  of  this  stretch  of  single 
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track  for  the  few  through-passenger  trains  that  it  might 
8  have  been  desired  to  operate  in  this  way.  Such  an  eco- 
j|  nomical  solution  of  the  problem  appears  not  to  have  been 
even  thought  of.  Instead,  a  company  was  incorporated 
I  to  build  the  new  line  (inder  the  name  of  "the  Hampden 
I     Railroad  Co." 

The  Public  Service  Commission  of  Massachusetts  has 
recently  had   the   whole  transaction   under  investigation 
through  the  request  of  this  company  to  the  Commission 
I     to  approve  a  bond  issue  of  two  and  a  half  million  dol- 
lar-, which  is  in  addition  to  the  capital  stock  of  $1,400,- 
I     00(1  already  issued  with  the  Commission's  approval. 

It  may  be  inferred  from  this  that  the  Hampden  R.R. 
is  not  a  cheap  road.     The  commission  in  its  report  says: 

The  single  fact  that  such  a  road,  with  no  terminals  and 
no  rolling  stock,  is  alleged  to  have  cost  about  $290,000  a  mile 
is  enough  to  put  the  Commission  on  strict  and  careful  in- 
quiry as  to  the  history  of  the  enterprise  and  methods  pursued 
in    its   construction. 

Bearing  this  fact  in  mind,  it  is  next  of  interest  to  no- 
tice that  in  order  to  construct  this  railroad  the  Hamp- 
den Railroad  Co.  let  a  contract  to  the  Woronoco  Con- 
struction Co.     The  Commission  in  its  report  says : 

Mr.  Gillett,  President  of  the  Hampden  R.R.,  stated  that  he 
was  the  Woronoco  Construction  Co.  It  seems  that  he  might 
have  stated  with  almost  equal  accuracy  that  he  was  the 
Hampden  R.R.  Co.,  as  the  eminently  respectable  gentlemen 
who  were  associated  with  him  in  the  directorate  of  that  rail- 
road  were   apparently   little   more   than    lay    fig 

It  further  appears,  according  to  the  Commission's  re- 
port, that  the  Boston  &  Maine  R.R.  Co.  had  full  knowl- 
edge of  this  situation  and  that  the  plans  for  the  road  were 
approved  by  Mr.  Mellen,  President  of  the  New  Haven. 
It  may  be  thought  that  the  high  cost  of  the  road  might 
be  due  to  its  being  a  double-track  line  of  phenomenally 
heavy  construction.  It  appears,  however,  that  the  line 
is  only  single  track:  and  where  the  sum  of  $290,000  a 
mile  could  have  been  honestly  expended  on  its  construc- 
tion, is  a  problem  which  would  seem  worthy  of  some 
fuller  and  further  inquiry. 

Apparently,  the  Public  Service  Commission  of  Massa- 
chusetts holds  this  opinion  also,  for  instead  of  approving 
the  entire  bond  issue  of  two  and  one-half  million  dol- 
lars asked  for.  it  approved  an  issue  of  only  one  and  one- 
half  millions.  Reading  between  the  lines,  ii  appears  to 
have  made  tins  decision  on  the  theory  thai  it  would  about 
reimburse  the  builder  of  the  road  and  his  hankers  for 
their  direct  outlay,  taking  away  only  the  million  odd  dol- 
lars or  so  of  profil  which  they  had  expected  to  make. 

In  a  dissenting  opinion,  Commissi ir  Anderson  ob- 
jected lo  this  approval,  lie  declared  that  the  majority 
Snding  ai nts  to  saying. 
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\  remarkable  passage  in  the  repori  of  the  majority  of 
iiimiissioii,  in  which  it  attempts  to  justify  its  action 
m  approving  the  partial  issue  of  bonds,  is  the  loll., 

Tl i"     little   i.t    thai    the   plan   of   l. nil. ling   this 

I  ly  ."in  •  Ived  in   tie-  belief  that   the  u 

taking  w.iii. i  pro\  •    ;.•  neflelal  to  I  hi    Bo  I S    Malm    R.B      in- 

■<■  •  .1    "i.     ci. ...i    I;, hi,    ,,r   ii,,     project     is    almo  I 

established   b;     thi     fact    that    It       celved    tl roval   of   the 

tors   .-in.1    stockholders    ,,i    I  &    Malm     R  I 

w.-li   ,-,s  ii,,-   members  ..f  the   Railroad   Commission,    without   .i 
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gaged  in  a  conspiracy  to  defraud  themselves  and  th 
Board  of  Railroad  Commissioners  was  a  party  to  th- 
spiracy. 

To  anyone  who  knows  the  manner  in  which  the  affairs 
of  a  large  railway  or  industrial  corporation  are  actually 
conducted,  it  sounds  like  grim  sarcasm  to  say  that  the 
stockholders  of  the  Boston  &  Maine  R.R.  individually 
approved  the  construction  of  the  Hampden  R.R. 

A-  everybody  knows,  including  even  the  member-  of 
the  Massachusetts  Public  Service  Commission,  practically 
the  only  power  that  a  stockholder  in  a  great  corporation 
possesses  i-  to  till  out  a  proxy  sanctioning  the  selection 
of  such  a  board  of  directors  as  the  management  in  con- 
trol chooses  to  install  in  office. 

Whatever  legal  effect  a  vote  by  a  stockholders'  meeting 
approving  the  purchase  or  lease  of  the  Hampden  K.R. 
may  have  had.  we  should  like  to  see  the  Public  Service 
Commission  of  Massachusetts  try  by  oral  argument  to 
convince  a  stockholder  of  the  Boston  &  Maine  R.R.  that 
he  had  any  responsibility  for  the  attempted  unloading 
of  this  remarkable  railroad  onto  the  broken  back  oi  the 
Boston  &  Maine.  In  fact  to  many  of  the  Boston  &  Maine 
stockholders  it  will  appear  that  the  Public  Service  Com- 
mission added  insult  to  the  injury  they  have  already 
suffered. 

FlMeraiag;  ILsilhle  Water 

That  the  water-supplies  of  all  the  cities  on  the  Greai 
Lakes  should  be  purified  is  the  leading  conclusion  of  the 
four  American  and  Canadian  investigators  who  have  just 
reported  to  the  International  Joint  Commission  on  the 
boundary  waters  between  the  United  States  ami  Canada. 
The  committee  also  com  hides  that  the  water-supply  of 
some  of  the  cities  on  the  Great  Lakes  is  so  badly  polluted 
with  sewage  as  to  make  more  of  a  burden  than  should  be 
placed  on  water-purification  plants.  An  abstract  of  the 
report  on  the  extensive  held  work  of  these  investigators 
appears  elsewhere  in   this   issue. 

OtiSev   <o£  ftlh©    Hew   YoirM    Felice 
(Coffimmmissnomieirsfciap   ft©    Colo 


The  reports  widely  published  ai  the  close  of 
thai  t'ol.  George  W.  Goethals  had  accepted  the  Police 
Commissionership  if  New  York  City  appear  to  have  been 
based,  we  are  glad  to  say.  on  no  very  sound  foundation. 
It  appears  that  Colonel  Goethals  very  frankly  stated  the 
conditions  under  which  he  might  accepl  such  an  appoint- 
ment, which  con, In  ion-,  -,,  far  as  can  now  he  seen,  are 
m.t  hkeiy  t,,  be  realized. 

The  splendid  reputation  which  Colonel  Goethals  has 
attained,  reaching  round  the  world,  is  valued  by  the  whole 
engineering  profession,  for  the  success  he  has  attained  has 
been  of  the  greatesl  service  to  the  profession  in  raising  it 
in  public  esteem.  It  would  liea  thousand  pities  to  have 
an  engineer  holding  such  a  unique  position  accept  the 
risks  inseparable  from  a  position  at  the  head  of  the  \,  v 
York    Pol  no   I  '.part  ment. 

It  can  hardly  be  doubted  thai   Colonel  (Joethals  will   re- 
ceive from  the  Nation  at   the  close  of  his  greal   work  such 
:  iti, hi    as    would    make    still    more    evident    the    un- 
wisdom ,.f  in-  transfer  to  the  difficuH  work  ba  Not  York 
City  f,,r  which  Mayor  Mitehel  has  soughl  his  aid. 
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Plaint  of  Hlh®  Uftafla  ILagfi&ft  <®> 
Railway    C©. 

Sir — I  wish  to  comment  upon  the  news  note  in  your 

oi  Nov.  13,  1913,  on  the  recent  accident  at  the  Pio- 

station  of  the  Utah  Light  &  Ey.  Co.,  in  Ogden,  and 

upon  your  editorial  note  in  the  same  issue  on  "A   Power 

House  Designed  as  a  House  of  Cards."     I  only  wish  that 

your  pi  !   have  waited  instead  of  basing  all  that 

m   the  "conflicting  and  doubtful"  reports  "at 

present  available." 

I  have  thought  it  best  to  try  to  give  you  a  correct  ac- 
count of  this  accident,  particularly  since  we  feel  that  just 
[eration  should  be  given  to  the  Pioneer  engineers 
who  designed  some  of  the  earliest  hydraulic  plants  in  the 
West.  Ir  must  be  remembered  that  this  pipe  line,  some- 
thing like  six  miles  long  instead  of  6000  ft.  as  you  state, 

iver-plant  building  and  machinery,  etc.,  were 

ned  and  constructed  in  1896,  or  11  years  ago.     Con- 

ng  the  very  diffieuH  construction  work  (wood-stave 

for   five  miles  and   6-ft.   steel   pipe  for  one  mile)    down 

throug  ughesi  rock  canons  in  this  country. 

the  o  iginal  engineers  deserve  more 

than  I-  have   it   said  that  the  arrangements  were 

imply.     Never  before  in  these  long  years 

has  there  been  an;,  trouble  and  the  plant  lias  always  been 

simple  to  operate  and  has  run  very  reliably  indeed. 

We   were   installing  two   new    2000-kw.   Francis  wheel 

together  with  a  new  controlling  switchboard,  to  re- 

place  four  old  and  ineffii  ii  d1  ts,  and  these  were  being 

put  in  final  shapi  i  ion.     I  am  glad  to  state  that 

the  new  unil  d  i  quipmenl  were  not  dam- 

I  ie  water  and,  in  fact,  the  du 
not  washed  off  the  generators,  nor  off   the  new   switch- 
board panels,  nor  the  oil-switch  and  cable-barrier  struc- 
ture.    Only  the  current  and   potential  transformers  and 

minor  equipment  in  the  basement,  being  »oaked,  req id 

a  lev.  nd  fc      out.  1 ml i  of  the 

.iiii  had  i"  I"-  rev nd  ; 

the  oi  togei  her  with  switchboard,  were  dried  oui  to 

mporarily  until   the  new  units  are  completely 

■  ion. 

mi  the  new  2  l-in.  valve  were  of  casl  iron  and 

on  to  i      '"  point  to  the  faci  thai  lids 

quite  ■  ie  de  igners 

furnished    new     I  The   flood    would,  of 

mum  Ii  mori  d  the  brani  h 

en  nearly  cli 

of  tl         teel    pipe    which    was 

ton. 

I    Mienl      thai  Mill" 

Idled    with 

' 

I    i  ll  i   I  ■ 
«i    i moi 

i    l  Fi.it 

■       il led," 


certainly  sounds  bad,  but  the  stream  of  water  flowing  into 
the  tail  race  right  at  the  plant  did  no  damage  and  did 
not  flood  over  several  blocks.  Only  a  small  section  of 
green  brickwork  underneath  one  of  the  windows  near  the 
new  machines  was  knocked  out  and  possibly  30  to  50 
bricks  loosened  in  another  part  of  the  building.  The 
second  24-in.  valve  which  you  refer  to  does  not  exist,  but 
there  is  a  54-in.  valve  back  of  the  turbine  intake  which 
lias  to  be  closed  by  means  of  a  set  of  hand-operated  gears. 
This  valve  had  been  installed  since  the  building  of  the 
plant  and  was  not  designed  to  operate  under  an  unbal- 
anced pressure,  hence  the  trouble  in  closing  it  against 
stream  flow. 

Instead  of  the  pipe  collapsing  at  several  points,  only 
two  or  three  small  pieces  of  staves  were  pulled  in  at  the 
upper  end  and  the  total  cost  of  repairs  to  the  pipe  line 
did  not  exceed  $100.  Contrary  to  the  statement  that  "the 
pipe  line  was  not  provided  with  vent  openings,  etc.," 
we  put  adequate  vent  openings  on  this  pipe  some  .hue 
after  its  original  construction  to  avoid  danger  of  col- 
lapse. 

Instead  of  outage  to  car  traffic  and  lighting  service 
in  Ogden  amounting  to  six  hours,  as  reported,  it  was  only 
a  little  over  four  until  temporary  connections  were  made 
across  the  house  from  incoming  high-tension  lines  to  the 
step-down  transformers — to  the  distributing  circuits.  In- 
stead of  the  damage  amounting  to  in  m  $50,000  to  $100,- 
000  as  you  state,  it  looks  now  as  if  the  possible  damage, 
cost  of  drying  out,  repairs  to  building,  overhauling 
valves,  etc.,  will  not  run  over  $5000  and  will  probably  be 
verj  much  less.  I  believe  you  will  see  therefore  that  the 
tine  story  is  very  far  from  that  indicated  in  your  news- 
note  heading,  "A    t3,500-hp.   Eydro-Electric   Plant   Was 

\\    reeked." 

I  would  not,  of  course,  want  you  to  feel  that  we  are 
criticizing  your  suggestions  based  on  such  accidents  as 
this  one  and  thai  at  the  Cazadero  plant  in  Oregon,  for 
ihe\  are  certainly  good  and  to  the  point.  Perhaps  it  is 
not  wrong  to  state  thai  if  some  of  us  did  not  have  an  ac- 
cidenl  once  in  a  while,  engineers  would  nol  be  as  careful 
as  they  certainly  need  to  be  in  working  0u1  the  chain 
of   details,   that    they    may    foresee   and    take   care  of  any 

emergency  which  maj  1 1 

This  accident  brings  out,  besides  possible  inadequai  j 
of  design,  one  question  thai  is  everlastingly  before  us 
thai  of  the  human  element.  The  young  helper  who  was 
ipting  i"  hov  one  of  the  othei  helpers,  at  shift- 
ing nine,  hew  in  operate  the  new  w  itchboard  with 
the  control  mechanisms,  etc.,  before  the  new  machinery 
was  turned  over  to  the  operating  department,  certainly 
did  nol  know  ivhal  he  was  doing,  and  your  suggestion 
thai  "ai  leii-i  one  of  the  other  valves  should  have  been 
closed  e-eh   if  o   large    ection  oi   the     tntion   had  to  be 

hul  down"  i    certainly  a  I  one  in  the  lighl  of  the  ac- 

ici  irred      1 1  onlj  goi     to  prove  i  he  impor 

i. and   l  he  iM-i  e    ii  \   of  foreseeing  .ill   po    ibilil  ies  of 

nl  from  evi  opera!  ion,  a 

oui  of  ii  pi. mi  of  any  kind. 
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I  hope  you  will  receive  this  letter  in  the  spirit  in  which 
it  is  written,  as  it  was  thought  best  to  give  the  facts  to 
bttset  some  of  the  statements  made — particularly  since 
these  have  been  given  through  a  paper  which  is  one  of 
me  most  thorough  in  dealing  with  all  of  these  matters 
of  design  and  construction. 

0.  A.   HONNOLD, 

Electrical  Engineer,  Utah  Light  &  Ry.  Co. 
Salt  Lake  City.  Nov.  24,  1913. 

[Mr.  Honnold's  letter  was  not  intended  for  publica- 
tion, but  we  give  it  space,  with  his  consent,  that  justice 
may  be  done  the  designers  of  the  old  Pioneer  plant  and 
as  an  example  of  the  fair  and  judicial  attitude  of  an  en- 
gineer in  an  irritating  episode. 

Perhaps  we  should  state  that,  following  our  fixed  pol- 
icy of  checking  unauthentic  reports,  we  telegraphed  an 
independent  engineer  and  the  company  for  authentic 
details  about  this  accident  and,  after  much  delay,  got 
only  very  general  statements  of  fact  from  either,  while 
the-e  gave  apparent  confirmation  of  published  reports. 
Had  the  power  company  cooperated  more,  we  could  have 
eliminated  the  exaggerated  figures  of  damage  done  and 
corrected  the  mistakes  in  details  of  apparatus. 

It  is  now  evident  that  the  designers  of  the  original 
Pioneer  equipment  were  not  at  fault.  Evidently  the  new 
equipment  greatly  concentrated  the  control  of  power  ap- 
paratus, but  without  every  needed  safeguard  against  mis- 
handling. It  was,  mi  a  smaller  scale,  seemingly  some- 
wbat  like  the  Panama  Canal  lock-control  switchboards, 
stripped  of  their  many  interlocks. 

Xo  word  of  all  our  comment  on  this  case  has  been  in- 
tended as  criticism  of  any  designer  or  official;  our  aim 
has   been  only  to  convert    "hindsight"  in  this  case  into 
"foresight"  for  other  cases. — Ed.] 
[■*■] 

Tlhi©  \LJs©    ®f   Models  nsa  Eimgpim= 


Sir — I  read  with  much  interest  Win.  M.  Torrance's 
letter  on  the  danger  attending  the  use  of  models  in  engi- 
neering practice;  ami,  although  I  have  known  from  the 
time  I  studied  the  mechanics  of  materials  that  there  is 
a  variation  in  stress  with  increase  or  decrease  in  size,  the 
rapidity  of  increase  was  never  before  so  forcibly  pointed 
out. 

Mr.  Torrance  shows  clearly  the  reason  why  stress 
varies  in  vertical  structures  such  as  tanks.  A  much 
simpler  vertical  structure — a  plain  cylindrical  column,  or 
a  structure  such  as  the  Washington  Monument  -  could 
have  been  used  more  easily  and  perhaps  jusl  as  force- 
fully, tor  even  a  child  can  be  made  to  perceive  thai  the 
pressure  on  the  foundation  of  a  monument  ' ',„„  as  high 
a>  the  Washington  Monument,  and  made  of  the  same 
material,  would  be  only  about  ' /,,,„  as  much  per  square 
Eoot. 

Little,  if  anything,  was  said  about  horizontal  struc- 
tures, so,  to  satisfy  my  own  curiosity  along  Ibis  line  I 

applied   the   old    formula   .1/   =  ' —  to  some  hori 

can! lie  ei  '»  ai homolo  fous  proporl ions.     I  used  the 

ratio  of  ten  throughout   as  follow-:    My  firs!   cantilever 
beam  was  in  in,  long,  bj    i  in.  « ide,  bj    i  in.  deep ;  my 
second   beam   wae    LOOs  LOs  LO  in. ;  and   my   third,    1000 
lOOx nut  in.     I  as  limed  i he  e  beams  to  be  made  of  solid 


cast  iron  and  computed  the  extreme  fiber  stress  in  each 
case  due  to  the  weight  of  the  beam  alone,  with  no  ex- 
ternal forces  acting.  Although  I  used  the  weight  for  cast 
iron  throughout,  I  did  not  make  computations  for  the 
neutral  axis  as  some  computers  perhaps  would  have  done 
with  cast  iron.  I  assumed  that  the  neutral  axis  lay  ex- 
actly midway  between  the  top  surface  and  bottom  surface 
of  every  beam.  For  results,  the  extreme  fiber  stress  in 
the  smallest  beam  would  be  78  lb.  per  sq.in.;  in  thi 
larger  size,  780  lb.  per  sq.in. ;  and  in  the  largest  size. 
7800  lb.  per  sq.in.  This,  therefore,  fulfills  Mr.  Tor- 
rance's contentions. 

It  is  evident  that  this  point  should  be  given  a  little 
more  prominence  in  our  engineering  schools.  I  know  of 
several  cases  where  technical  graduates  in  responsible 
positions,  who  didn't  like  the  appearance  and  propor- 
tions of  drawings,  made  changes  with  the  eye  without 
making  further  calculations.  I  have  done  the  same  thing 
myself  unwittingly,  because  I  did  not  fully  realizi 
seriousness  of  the  relation  between  large  and  small  scales. 
In  every  case,  however,  as  far  as  I  can  recall,  material 
was  added  and  the  alteration  was  on  the  side  of  safety. 
Further,  as  all  of  my  designs  were  mechanical,  not  struc- 
tural, the  "eye  alteration"  was  not  serious  as  it  would 
have  been  in  the  case  of  a  bridge  design. 

I  recently  witnessed  an  example  in  this  connection 
where  a  boiler  accessory  was  being  "designed."  Si 
were  not  computed  at  all :  an  artist  was  employed  to 
"draw  a  picture"  of  the  part  on  the  photograph  of  a 
boiler,  reduced  at  least  20  times.  The  artist's  work  was 
supervised  by  a  man  who  doubtless  had  never  computed 
a  stress  in  his  life.  The  ai  cessory  was  actually  built  and 
proportioned  from  the  painting,  is  on  the  market  today. 
and  is  a  success.  It  is  amply  strong  and,  beside-,  il 
"looks  good." 

W.    F.   SCHAPHOEST. 

503  W.  148th  St.,  New  York  City. 
Jan.  3,  1914. 


Sir— In  your  issue  of  Dec.  18,  Wm.  M.  Torrance  calls 
attention  to  an  important  governing  principle  to  which 
too  little  attention  has  been  given  by  writers  on  applied 
mechanics  and  by  engineers.  "Practical  men"  and  oth- 
ers may  easily  deceive  themselves  in  "The  Use  of  Models 
in  Engineering  Design." 

Professor  Slocum,  in  his  recent  book  on  the  theory  and 
practice  of  mechanics  (Henry  Holt  &  Co.,  L913)  s 
brief  discussion  in  five  pages  on  "The  Theory  of  Models," 
wherein  he  sets  forth  the  relations  which  obtain  both 
under  statical  and  dynamical  conditions.  But  long  ago 
the  elder  Trautwine  in  his  "Pocket  Book"  (edition  of 
1876,  p.  220)  gave  ■•  clear  exposition  of  the  principle  in 
half  a  page;  and  every  similar  manual  should  include 
such  an  article  to  warn  the  readers  againsl  misconception 

oil   this   subject. 

In  the  days  referred  to.  the  writer  had  a  class  con- 
strucl  a  model  of  a  wooden   (except   for  the  diagoi 

Pratl  truss  railway  bridge  on  a  seal,   .if i-twelfth 

"1  8  I  led.     This  weighed  32  lb.  and.  in  order 

to  put  the  del  under  stress  in  all  of  its  members  pro- 
portionate I"  tin  scale  and  due  to  weighl  of  structure 
relative  to  the  fu  ..        iry  to  load 

il  with  0  lb.  uniformly  distribn 

the  weighl   of  two  moderately    heav}    men.     The  actual 

lied    I  ;\\X    (  —    103)    ^    |,      ( 
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of  modi']);  while  the  cross-sections  of  members  would 
carry  14!  (=  122)  II' ;  wnence  (1728  -f-  144)  W  -  IF 
=  II  II'.  additional  weight;  and  32  X  H  =  352  Lb. 
The  weights  of  similar  structures  must  vary  always  as 
their  volumes,  or  cube  of  the  scale  ratio;  while  their 
gths  must  vary  as  the  cross-sections  (approxi- 
mately) of  their  homologous  part.-,  which  are  to  each 
other  as  the  square  of  the  scale-ratio.  The  model  was 
tested  to  destruction  and  failed  under  the  proper  load: 
about  7000  lb.,  according  to  the  "factor  of  safety"  then 
used. 

The  second  bridge  to  span  the  Connecticut  River — the 
first  being  at  Bellows  Falls — was  built  at  Hanover.  X. 
H.;  for  which,  according  to  probably  trustworthy  tra- 
dition, the  designer  first  made  a  m  idel  which  was  quite 
effective  in  winning  supporters  for  the  enterprise.  The 
of  the  arch  type  (details  now  unknown),  236- 
fi.  -pan  with  rise  of  20  ft.,  for  which  the  main  timbers, 
hewn  from  primeval  pines  were  60  ft.  long  and  18  in. 
square.  President  Dwight  of  Yale  wrote  admiringly 
(1797)  of  this  bridge  in  his  Trawi,  (Vol.  II,  p.  L17). 
But  it  fell  l'ii  its  own  weight  after  a  short  life  of  eight 
years  (1796  to  1804).  If  the  model  had  been  loaded 
enough  to  strain  its  members  proportionately  to  the  ef- 
fect of  the  dead  weight  oi  the  actual  bridge,  they  might 
have  learned  enough  to  avoid  the  catastrophe. 

The  preceding  cases  bail  to  do  mainly  with  statical 
conditions,  but  the  following  instance,  involving  dynami- 
cal effect-,  is  still  more  tn  the  point:  Before  the  elevated 
railway  was  built  in  Boston  the  late  ('apt.  J.  V.  Meigs 
strenuous 'efforts  to  have  bis  single-truss  elevated 
railway  adopted,  'the  track  or  "way"  or  truss  was  pro- 
vided with  two  bearing  rail-  fur  the  horizontal  wheels  and 
two  lower  rails  for  the  diagonal  wheels  of  a  unique  form 
of  tne  '..  and  the  truss  was  supported  on  a  single  line  of 
columns,  as  in  the  firsl  New  York  elevated  railway.  This 
is  fully  described  in  Vol.  VII,  Transactions,  Am.  Soc. 
M.  I-;.,  paper  No.  189.    Aii  expensive  working  model  was 

set    up    in    a     argi     I    m    of   a    warehouse    In    East 

Cambridge,   Ma  -..  where  the  inventor  demonstrated  the 

"successful  workh  scheme  to  visitors,  as  be  did 

to  tin-  writer  and  a  class  of  students  in  November,  L885. 

fine  weighed  275  lb.,  the  tender  so  lb., 

I   long.     Steam  was  "gotten  up" 

-.nil  developed  an  average  -peed  of  hum 

ft.    pi  i  curves   of    6]  i  ft.    radius    ami 

i  quivalenl  to  610  ft.  per  mile  |  adhesion 

increased    by    accumulator    pressure    on    the    horizontal 

truck   wheel-).      On    level    track   a  speed   of  22    ft.   per  sec. 

Was    made. 

Tin-   performance  doubtless  convinced  the  si  skep- 
tical; bul  on  ihi.-  occasion  tie     pectatoi     were  reminded 

that    the    fee  illy    the    centrifugal    re- 

... 

i  -•  'I  1 1. me    The  model  wae  made 
i    i  i  .     ami,  if   W   represenl     thi    weigh! 
>  :'„  |j  ■.  of  the  mod 

ll 
would  \      mil       ' 

i  ...i  tion,  om  • 
mi.   per  br. )    -  i     » .       md  radii]     r  of 

then,     ince  W  of  the  la 

Will    bl  e,    We    bine    lh,     a,  Hull    of    the 


W         r~ 
-    X  —  •      To   resist  this  the  strength   of   track-frame, 

g       >■ 

trusses,  columns,  etc.,  which  depends  upon  the  cross-seci 
tions.  would  be  in  the  ratio  of  (8)2  =  64  to  1  ;  and  thi 
disproportionate  dynamic  effect  of  the  full-sized  engine 
would  be  4096  -^  64  =  64  tunes  greater  than  any  which 
the  model  could  possibly  exert.  The  numerical  meas 
ure  of  the  larger  effect  would  be.  on  a  curve  of  6*4  X  8 


ft.    radius:   4096     X    ^    X    .8*-^-^ 


384,000  lb. 


This  is  2.7  times  the  weight  of  the  machine  (275  X  83  = 
L40,800  lb.);  but  it  will  be  noticed  that  the  radius  is 
quite  short  and  the  speed  (66  ft,  per  see.)  for  so  sharp 
a  curve  is  not  permissible.  Right  here  is  where  the  nii- 
instructed  experimenter  is  deceived  if  he  infers  propod 
tionate  dynamical  stability  from  the  beautiful  behavior 
of  the  model. 

A  different  case  is  that  of  an  experimental  model  dam 
In  a  discussion  we  usually  consider  only  a  unit  <  f  length. 
say  I  ft.  Assume  a  model  2  ft.  high  with  any  acceptable 
cross-section,  to  represent  by  a  one-ninth  scale  a  pro- 
posed dam  48  ft.  high.  Here  relati\e  statical  effects  de- 
pend upon  the  hydrostatic  law  that  the  pressure  varies 

It  W  ll  * 

as  the  square  of  the  depth  (iv   X  /'  X  5  =  — ^—  :  id   X 


9k   X^  =  *l"^ 


But  the  similar  cross-sections 


X 


1096 


also  vary  as  the  square  of  the  scale;  and  all  pressures 
and  resultants  in  the  two  cases  hold  the  same  relative 
position.  Hence,  this  is  a  case  where -the  full-sized  dam 
really  has  stability  proportionate  to  that  of  the  model. 

This  condition,  however,  is  far  from  true  when  over- 
flow occurs.  For  instance,  assume  6  in.  gage  depth  of 
flow  over  the  model,  which  would  represent  5  1  in.  over 
the  proposed  crest.  Now  the  hydrodynamic  law  of  dis- 
charge  over  weirs  is  (the  quantity)  Q  =  c  I  //'.  in 
which  c  is  a  constant,  /  the  length  and  h  the  gage  height 
above  the  crest;  ami  (!>)''  =  27.  Here,  then,  the  dis- 
cbarge over  the  full-sized  dam  would  be  27  times  that 
over  tin'  model:  and.  more  than  that,  it  has  nine  times 
as  far  to  fall  (really  f'j.  from  the  center  of  gravity 
of  the  overfall).  The  energy  acquired,  which  measures 
its  capacity  for  destruction,  varies  with  the  height  of  Eall 
and  is.  therefore,  9  X  27  =  243  limes  that  of  the  water 
discharged  over  the  model  dam. 

Considering  ibis  inexorable  mechanical  law  the  de- 
signer may  anticipate  in  some  degree  the  tremendous  im- 
pact against  the  backwater  below,  the  scour  on  the  bed 
of  the  channel,  the  "kick-back"  or  reaction  against  the 
apron  and  toe  of  Hie  dam.  the  vacuum  elfeel  upon  the 
■  lain    itself,   etc.:    bill    llle-e    H  n  II  b  I    lint    be    e\en    faillllv    Sllg- 

■e  ted  by  the  behavior  of  the  model  and  its  6-in.  over- 
flow. Evidently,  it  is  the  kinetic  energy  of  the  falling 
water   which    produces   the  greater  effeel    in    this   case; 

while  in  case  of  the  engii u  the  curved  track,  the  mere 

pressure  against  the  rail  does  no  work,  radially,  so  long 
a-  the  rigid  supporl  opposes  equal  and  opposite  resis- 
tance. 

Finally    a    tal  i<    example  illustrates  oi ther  point : 

Some   ''.n     ago  the  writer  ed   to  be  built,  a  model 

group  of  four  groined  com  rete  an  he    to  represent,  on  a 

i  ale  of  one  fifth,    prO] I    .in  he     of    20   ft.   span    Pol   I  01 

n  III"     lilli'l     bed   I,        The    IIH'del    ai'elle    .    I  1 1  e  r,  ■  fi  I  I'e .    bad        pan.. 

of  l  ft.,  while  the  thickness  al  the  crown  was  one  inch; 
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lie  rise  was  one-fifth  of  the  span.  It  was  nol  pos- 
ilili ■.  of  course,  to  distribute  the  compensating  weight  so 
is  to  produce  the  exact  internal  stress  in  the  arch  due 
o  its  own  weight,  but  sufficient  gravel  was  put  on  to 
secure  an  approximation.     Howbeit,  thi  ,  repre- 

senting say  18-in.  depth  of  earth  over  the  entire  struc- 
ture, had  to  be  of  the  •  upon  the  model 
as  upon  the  full-sized  arches  because  the  ratio  of  the 
reas  covered  was  1  :25,  and  thus  the  load  on  the 
model  satisfied  the  rule  of  the  inverse  square  of  the 
fcale  (1  -f-    ">-i. 

These  examples  are  enough  to  put  proper  emphasis 
upon  the  importance  of  the  principle  so  well  presented 
by  your  correspondent. 

Robert  Fleti  b 
Director,  Thayer   School  of  Civil   Engineering. 
Dartmouth  College,  Dei  .  29,  1913. 


-In  Engineering  News  of  Dec.  18,  William  M. 
Tin  ranee  calls  attention  to  the  fact  that  the  sufficiency 
bf  a  model  to  withstand  the  stresses  upon  it.  does  not 
justify  the  assumption  that  the  actual  and  larger  struc- 
ture will  safely  sustain  l^ad-  proportionate  to  its  size. 

Mr.  Torrance  arrives  at  the  conclusion  that  "the  model 
is  stronger  than  the  structure  illustrated,  in  the  exact 
inverse  ratio  of  the  scale  to  the  model,"  and  concludes 
"I  do  not  know  that  there  is  anything  new  in  the  ideas 
suggested  abo 

1  venture  tn  quote  as  follows  from  the  "Civil  Engi- 
■  Pocket  Book"  i  Trautwine  I,  p.  478: 

Strengths  and  Weights  of  Similar  Beams  of  Different  Di- 
mensions.    Comparison    between    Models   and  Actual  Structures. 

48       In    any    given    beam,   let   W'm    =    the   load    causing   any 
•l  s  b  d: 

given   unit  stress  S      Then  H'»  = (for  n,  see  table,  p 

L 
47li.  and,   in  any  similar  beam,  of  a  times  the  breadth,  depth 

n  S  a  b  a'J  d- 
and   span,   the   corresponding   load    W  .     Hence. 


the   i  a tio  of  their   b 


thi 


rati 


of     thei 


a  L 
ir    W     rr     a-     V\ , 

ab  a  l  al. 


,vm  b  il  L 

v\  aa   \\  m 

49.     lii   other  words,  comparing   one   beam   with  another,  of 
es   its    breadth,   depth    and   span,    their   strengths   are   as 
the  squares  of  their   respective  dimensions;   but  their  weights 
the  cubes  of  i  hose  dimei  - 

Hence,   If  a    model   of  a    beam   will  just   break   under  a 
■  in    load    (including    its    own    weigh!      wm)    eq 
or   l.  etc.,  times  Its  own    weight,  Hon  a  beam  of  similar  cross- 
on,   but   of   2,    3   or   4.    etc.,   times    iis    breadth,    depth    and 
span,   will  just   break,    under   its  own   weighi 

In  the  lirst  edition  i  1872)  appeared  a  similar  caution. 

beginning : 

Art.     41'.         Comparison     between      Models     and      \etiliil     Strne- 

iiiri-s.  cal  mi  e   Imagine  thai  it'  ;i  lei  is  strong, 

an    actual    bridge,    roof,    etc,    constructed    with    precisely    the 

same  proportions,   must   I piaUy  strong  in   proportion   to  Its 

size      This   arises   from   their   Ignorance   of   the   faci    thi  t    the 
strength  of  slmilai   beams,  trusses,  etc.,  Increases  i 
portion  to  the  squares  of  their  Bpans,  while  their  weight  In- 
as   the  cub<  s  of  the   bp 

.Ion  \    I  .   Tn  m   i w  l\r.  .Ik. 
851   S.   ith  St.,  Philadelphia,  Penn., 
Dec.  24,  1913. 

|  Proportionality  of  load  capai  ity  to  si  e  depends  nol 
.ini\  .mi  the  stress  variations  noted  by  our  correspond- 
ed .  I > 1 1 1  also  on  unit  strength,  which  in  some  materials, 
hotal.K  concrete  and  wo.,,1.  varies  exceedingly  with  size 

K„.| 


Sir — 1  wish  to  take  issue  with  an  opinion  which  your 
modesty  leads  you  to  express  in  your  issue  of  Jan.  8, 
19]  1.  in  regard  to  the  dismissal  of  the  city  engine 
Birmingham.  Ala.  You  remark:  "It  is  not  for  us  to  say 
that  it  |  the  city]  is  not  acting  wisely"  in  dispensing  with 
the  services  of  the  city  engineer  "hut  this  is  .  .  . 
an  extreme  of  economy." 

I  wish  to  combat  the  idea,  so  extremely  harmful  to  the 
engineering  profession,  that  this  is  economy  at  all  and 
to  dissent  from  the  view  that  it  is  not  within  your  sphere 
to  criticize  such  false  ideas  of  economy.  I  I 
strongly  in  economy.  1  am  not  arguing  for  the  reten- 
tion by  the  engineer  of  his  salary  but  for  the  retention 
by  the  city  of  something  very  valuable — seasoned  engi- 
neering judgment.  This  value  is  not  apparent  to  the 
average  man.  He  is  likely  to  look  on  engineering  as  sur- 
veying, as  driving  stakes  and  think  it  can  be  done  as  well 
by  the  assistant  city  engineer  or  by  the  transitman  and  at 
less  salary  and  therefore  cheaper.  If  economy  is  i 
sary.  and  it  is,  and  saving  money  is  right  at  such  times  as 
the  present,  let  retrenchment  take  the  form  of  using 
fewer  assistants,  reducing  the  chief  engineer's  pa] 

out  so  much  expensive  construction   (mainly 
and  reducing  vastly  the  scope  of  the  municipality's  activ- 
ities. 

C.  E. 

Nashville,  Tenn.,    -an.   17,  I'M  I. 


Factls  off  ftfia©    Grsidle^CiPossaKti^ 

HS0    T©KtlS5io 

Sir — Your   report,   under    beading  of   "News    Notes," 
in   Engmteering  News,  of  dan.  15,  p.   149,  of  the  fatal 
crossing  accident  in  Memphis,  on  Jan.  4,  is  not  en- 
tirely in  accordance  with  the  facts. 

The  accident  occurred  at  the  intersection  of  Lamar 
Boulevard,  the  Nashville,  Chattanooga  &  St.  Louis  Ry. 
and  the  Union  Ry.  Co.'s  tracks,  in  the  outskirts  of  Mem- 
phis. The  street  car  was  struck  by  a  Union  Ry.  freight 
train,  while  making  a  "back  up"  movement,  killing 
out  of  the  nine  occupants  of  the  street  car.  and  injuring 
two. 

The  tracks  of  th  i  two  railroad  companies  named  are 
separated  by  a  space  of  about  65  ft.  At  the  coroner's  in- 
quesl  it  developed  that  the  conductor  of  the  street  car 
"flagged"  this  car  across  the  tracks  of  the  Nashville, 
Chattanooga  &  St.  Louis  Ry.  hut  failed  to  protect  it 
against   the  tracks  of  the   Union   Ry.   Co.     It    was 

.il  out  that  the  motorman  was  talking  to  two  women 
in  the  front  vestibule,  and  failed  to  notice  the  stop  sig- 
nals  made  by    the   foreman    in   charge  of  the  switching 

clew  . 

Tin'  Nashville,  Chattanooga  &  St.  Louis  Ry.  had  noth- 
ing to  do  with  the  accident,  and  the  removal  of  its 
outbound  main  tracks,  by  tl  was  onl]    tempor- 

ary.    The  trai  k  was   reestablished. 

W.   I''.  Siiin.z. 
Chief  Engineer,  Board  of  Control  Sub  ruc- 

tion. 
681    Rayburn  Boulevard,  Memphis,  Tenn., 
Jan.  19,   L91  I. 
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A  W©©dl°I831©clfe°Pssiveina©iaft 

Sir— The  accounts   in   recenl    issues  of   Exgixeering 
News  of  failures  of  wood-block  pavement  have  interested 
many   and   have   shown    wherein    weaknesses    are    apt   to 
occur.     During   the   past   summer   the   writer   witnessed 
the  laying  of  some  wood-block  pavement  in  Rock  Island, 
111.,  on  3rd  Ave.    The  failure,  as  described  below,  took 
place  during  a   wel    spell   ami   not   over  a  month  sub  e- 
quent  to  the  completion  of  the  work.     The  paving  was 
for   a    street    with    a    double- 
track     street-ear     line     and 
wood    blocks    were    used    be- 
tween the   rails  and  between 
the  two  tracks.     The  founda- 
tion consisted  of  about  6  in. 
of  crushed-rock  ballast,  5  in. 
of  1:5:4  concrete  and  1  in. 
•—<«■*       of  sand.     The  top  surface  of 
the    pavement     was    finished 
by   mopping   with   hot    pitch.      Steel    bars   were   used    to 
space  the  rails  as   is  common   practice,  and  were  ab'out 
15  or  20  ft.  c  to  c.     As  the  blocks  did  not  clear  the  tie- 
bars,   blocks  ship-lapped  on   one  edge   were   used  at   the 
tie-bars. 

The  paving  failed  by  bulging  up  between  the  rails  only, 

and  not  between  the  tracks  where  there  were  no  tie-bars 

and  at  distances  apart  that  were  substantially  the  same 

',.miii-.     The  conditions  at  a  point  of  failure 

on   tin-    -i  nei    are   shown    in    the   accompanying   sketch. 

nil    1   wish  to  make  is  that  the  failure  of  the  pave- 

iijent    was   due   to   the   use  of  the  ship-lapped   blocks,  as 

were   unable   to    resist   the   stres-es   caused   by  the 

ing  of   the  wood,   without    causing  eccentric  stresses 

sufficient  to  bulge  the  blocks.     In  other  words,  the  use  of 

blocks  with  ship-lapped  edges  invites  failure.     Would  it 

ii  i  i,  bett(  r  to  have  left  open  the  space  of  about 

y2    in.   over    the   bars   and    filled    it    with    hot    pitch   or   as- 
phalt, thus  doing  away  with   the  need  of  the  ship-lapped 

ItoiiNKV   C.    Davis. 
I  land  Lines,  La  Salle  St.  Station, 
o,  111.,  Dee.  27,  L913. 

fVateiriir&ifts''  or  UJnaaoiraistnm  ifoir 
Eir&gpir&eeiriiinigg  Ds»aiF(tsffir&eira 

Sir     Becently  there  was  handed  to  me  an  advertise- 
ment  of   tie-    New   Jersej    Civil    Service    Bxaminal 
tin'  lii-.-t  three  appointments  mentioned  were  Mechanical 

Engii  iral  Drafl  i $900  ;   and 

in  foi   Police  I  '<  '0.  A    mosi  of  your 

readi  i  and  many  hundn  d    of 

dollars   studying   I  it    will   he   ne,, lie--   to   make 

mment  on  tl  to  the  profi 

\i„,ni  the  -nine  time  I  read  with  much  intere  I  a  letter 

HI  m;    \  i  v.  -.   from    Louis    A,    Hej  n,    I,', I 

1  [o  Tei  hnical  !•'  ague  ai unc- 

ing  t  on  of  that  Association,  in  aliili.ii ion  h  iih 

ion  of   Labor,   fpr  the  purpi 
tnd    tandfi i d i  in  ■  ■■. 
on  thi 
oi  ety  of   Engineei    I  Irafl  inch    i     i. 

tail,  d     with    a    \  iew    to 


get  draftsmen  together  into  a  fraternal,  educational  and 
protective  association,  by  adopting  other  than  uniou  - 
methods;  and  the  Chicago  Technical  League  is  not  the 
first  attempt  to  unionize  draftsmen  or  engineers.  The 
American  Society  of  Engineer  Draftsmen  has,  however, 
made  progress  and  rapid  progress  where  attetnpl  to 
unionize  draftsmen  have  been,  so  far  a-  we  know,  local, 
and  have  mostly  suffered  the  fate  of  having  their  leaders 
"fired"  and  the  movement  quashed.  If,  however,  the« 
American  Federation  of  Labor  has  decided  that  the  time 
has  arrived  for  it  to  unionize  draftsmen,  and  if  it  has 
now  decided  to  start  operations  in  Chicago,  then  this  is 
a  very  different  matter. 

It  is  not  our  purpose  to  knock  any  ociety  or  any  form 
of  organization.  What  we  want  to  do  is  to  get  men  to 
think.  It  seems  to  be  generally  accepted  today  that  there 
is  need  for  some  organization  of  a  fraternal  nature  in 
the  engineering  field;  the  only  question  being  whether 
it  should  be  run  on  union  lines,  demanding  established 
wages  and  hours  and  using  the  strike  as  a  means  of  en- 
forcing its  demands,  or  whether  it  should  exert  its  ener- 
gies in  the  direction  of  assisting  its  members  to  become 
most  highly  efficient,  leaving  the  question  of  remunera- 
tion to  be  decided  by  the  individual. 

Many  persons  consider  that  unionism  in  standardizing 
wages  would  reduce  (pray  forget  about  the  Xew  Jersey 
Civil  Service)  professional  men  such  as  engineers  and 
draftsmen  to  the  level  of  laborers.  Nevertheless,  we  j 
would  hate  to  think  that  there  is  an  architectural  drafts 
man  to  be  found  in  New  Jersey  who  would  not  willingly 
lose  that  trifle  of  $300  per  annum  rather  than  suffer  the 
loss  of  dignity  in  belonging  to  an  association  of  his  fel- 
lows which  might  prevail  on  the  Civil  Service,  and  other 
services,  to  the  end  thai  he  might  be  found  to  be  worth 
as  much  as  an  unskilled  laborer! 
to  the  handwriting  on  the  wall,   viz.,   the  rapidity   with 

The  purpose  of  this  letter  is:  first,  to  draw  attention 
which  the  realization  of  the  necessity  of  collective  action 
for  material  benefit  is  taking  hold  of  the  technical  man. 
as  evidenced  by  the  surprising  growth  of  the  American 
S, i,  irty  of  Engineer  Draftsmen,  which  is  now  a  firmly 
established  organization ;  and  the  fact  that  the  American 
Federation  of  Labor  appears  to  have  taken  the  matter 
in  organizing  technical  men  in  hand  also;  second,  with 
the  kind   permission  of   Engineering    News,   to   invite 

those  who  are  mosi  concerned  the  engineer  and  the 
draftsman— and  who  believe  in  fraternal  organization  to 
slate  their   \  lews  on   the  subject. 

There  are  many  technical  men  who  realize  the  advan- 
tage of  organization,   hut    who  are   loo   imlilforent    to  take 

any  adi niil  some  circumstance  compels  them  to  do 

so.     There  are  a  great    many,  especially  designers,  who 

are  opposed    to   the   principle  of  standardizing  grades  and 
IgeS,    and    who    argue    that     while    it     may    he    possible    to 

standardize  physical  labor  ii    is  not    possible  to  do  the 

same  wilh  menial  effort;  and  thai  anv  action  in  that  di- 
rection    would     alfeel     them     adversely.'       They     hold     aloof 

from    fraternal    organizations   ami    are    too   absorbed    in 

i heir  ow n  ego! ism  or  t lull  to  under  tand  I hat   they 

caiiiioi  afford  to  iieai  the  matter  with  indifference, 
If  an  organization  of  the  -.mailer  fry,  hacked  by  (he 
i,:ii    \uieii,an  l.ahor  Movement,  lakes  the  matter  ser- 
iously in  I I.  the  standards  they  objeel  to  will  he  es- 

tabli  he, I  w  ithoul  any  referem  e  to  t  hem.  and  if  their 
views  ai i a,,  i     their  material    standing  will   he   re- 
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ifuced.  thanks  to  their  own  sluggishness,  at  a  time  when 
Iction  might  have  guided  the  rising  stream  into  a  safer 
rhannel. 

Walter  M.  Smyth, 
Sec'v  American   Society  of    Engineer    Draftsmen. 
74  Cortlandt  St.,  New  York  City.  Jan.  6.  1914. 

Volume  of  a  Peirclhi 

I  Sir — We  have  received  a  letter,  relative  to  the  volume 
oi  a  perch,  in  which  reference  is  made  to  our  letter  pub- 
lished in  Engineering  News,  of  dan.  26.  1905;  and  we 
ifind  upon  looking  up  further  information  on  the  sub- 
ject that  there  is  an  error  in  the  information  given  for 
Kthe  State  of  Delaware.  The  volume  of  a  perch  of  stone 
(twhen  measured  in  cars  should  be  31^  cu.ft.,  instead  of 
IpOi/o  cu.ft.  as  we  stated  in  1905. 

In  this  connection  it  might  be  of  interest  to  you  to 
[have  the  additional  information  that  the  volume  of  a 
[perch  in  Iowa  and  Xevada  is  25  cu.ft..  and  in  Idaho  I6V2 
|l  cu.ft. 

S.  W.  Stratton. 
Director,  Bureau   of   Standards,   Washington.   D.   C, 

Jan.  12,  1911. 
[The   letter   referred   to   by  our  correspondent,   pub- 
lished Jan.  26.  1905,  p.  98,  defines  the  volume  of  a  perch 
in  the  states  of  Oklahoma.  Xorth  Dakota,  South  Dakota, 
Ohio,    Delaware    and    Colorado. — Ed.] 


V.    W.    R.,    Cody.    Wyo.,    inquires  as    to   the   maximum    depth 
which   divers    are    able    to    perform    efficient    work,    and    a 
urce  of  information  on  the  subject.     We  quote  the  following 
3m   the   American    "Civil    Engineer's    Pocket    Book" 

The  nominal  maximum  depth  for  a  diver  is  100  ft.,  the 
dinary  maximum  for  a  strong  and  expert  diver  is  150  ft., 
d  the  maximum  ever  reached  is  202  ft.  Strong  and  experi- 
ced    divera    can    stay    under    water   2    hours   at    100    ft.,    and   5 

6  hours  at  SO  ft.,  but  the  maximum  depth  at  which  a  diver 
n  do  any  considerable  work  is  60  to  SO  ft. 


The  contract  held  by  the  O'Rourke  Engineering  Construc- 
tion Co.  for  the  high-level  bridge  piers  over  the  Cuyahoga 
River  at  Cleveland,  Ohio,  has  not  been  canceled  as  was  re- 
ported in  recent  Cleveland  newspapers,  and  noted  on  p.  45 
of  our  Construction  Xews  Section,  Jan.  22  issue.  The  con- 
tract for  the  two  piers  was  awarded  to  the  O'Rourke  Co.,  on 
Nov.  1,  1912,  and  the  first  pier  was  completed  last  May.  Work 
on  the  second  pier  could  not  be  begun  because  the  city  had 
not  obtained  the  right-of-way  for  its  construction.  This  was 
secured  in  December  and  the  work  of  construction  will  go 
forward  as  rapidly  as  the  weather  permits  dredging  opera- 
tions  to   be  carried   on. 


Aconasftic    EDiRFecfc    of  Fireproofed 
Cottftoim=FEaini!raeIl  Sousiradl 
AlbsQirlbeiFS* 

By    F.    R.    Watson  t 

Ootlon-nnnnrl  was  found  to  be  ■!  fairly  good  absorber 

of  sound,  during  a   recenl   investigation  of  the  ■■> 

i  tea  of  the  Auditorium  a1   the   Oniversitj   of   llli- 
I  i   i-  easj  io  obtain  and  i"  install  ;  il  is  also  com- 
paratively cheap;  but,  unfortunately,  it   is  inflammable. 


The  question  then  arose  as  to  the  effect  of  fireproofing 
upon   the   sound-absorbing   qualities   of   cotton-flannel. 

A  search  through  the  literature  on  the  subjeet  did  not 
yield  very  much,  and  apparently  little  has  been  done  on 
this  particular  phase  of  the  problem.  In  1902,  Xorton1 
published  an  account  of  some  experimental  tests  of  the 
sound-absorbing  qualities  of  materials  that  were  already 
fireproof.  Sabine2  describes  some  experiments  in  which 
hair  felt  was  covered  by  burlap  attached  by  silicate  of 
soda.  In  neither  of  these  investigations  was  it  apparent 
just  what  effect  the  process  of  fireproofing  had.  The 
author  then  took  up  the  problem  of  testing  flannel  before 
and  after  fireproofing. 

The  observations  were  taken  by  Sabine's  method.3     In 

a  room,  about  20x20  ft.,  cleared  of  all  furniture,  an  organ 
pipe  was  sounded  for  several  seconds  and  then  stopped. 
The  time  taken  for  the  sound  to  die  out  was  noted  by  an 
observer  who  made  the  record  electrically  on  a  chrono- 
graph drum.  This  observation  was  repeated  at  least  ten 
times.  A  similar  set  of  measurements  was  then  taken 
when  a  large  sheet  of  outing  flannel  was  hung  in  front 
of  one  of  the  walls.  A  third  set  was  taken  with  a  sheet 
of  fireproofed  cotton-flannel  in  place  of  the  unfireproofed. 
A  summary  of  results  follows  •,  each  record  is  the  aver- 
age of  at  least  ten  measurements. 

Cotton-flannel 
Empty  Un-  Fire- 

Date  room  fireproofed         proofed 

June  26 3.3  23  24 

2.4  2.3 

June30 3.2  2.2  23 

3  3  2.1  22 

Average 3  26  2  25  2  30 

The  results  indicate  that  the  fireproofing,  for  the  con- 
ditions of  the  experiment,  did  not  materially  change  the 
sound-absorbing  properties  of  the  cotto  l-flannel.  This 
result  was  rather  surprising  since  it  was  expected  that 
the  fireproofed  material  would  be  the  poorer  absorber  of 
sound.  The  two  samples  used  were  cut  from  the  same 
piece  of  goods.  The  unfireproofed  piece  was  fluffy  and 
rather  thick,  while  the  other  piece  in  process  of  fire- 
proofing was  soaked  in  a  solution,  then  squeezed  flat  by 
being  run  through  a  wringer,  and  finally  dried. 

It  seemed  likely  that  the  fireproofed  piece  would  absorb 
sound  les~  readily,  since  it  was  now  squeezed  into  a  closer 
texture  and  its  interstices  apparently  more  or  less  filled 
with  the  fireproofing  substance.  The  experiments,  how- 
ever, showed  it  to  have  the  same  effect  as  the  unfire- 
proofed. Each  sample  was  hung  about  four  inches  from 
a  plastered  wall,  and  pleated  mi  folds  so  that  each  width 
of  the  flannel  (30  in.)  covered  only  a  foot.  The  total 
area  "I'  each  piece  when  in  place  for  the  experiment  was 
aboul  9x12  sq.ft.  The  flannel  cost  about  15c.  per  yard, 
including  fireproofing. 


Sewerage  Studies   toi    the  i*it\    .if  Los   Angeles,  Calif.,   new 
being   made    under    tie'   directlo  i    Hamlin,   city    en- 

gineer,  will   probabl]    lead   to, comprehensive   plans   tor   terri- 
tory   Which    i^    llkelj     to    I  to    the      ily    within    a    few 

trunk    sewer    construction    is    contemplated 
fur   the  ■    future,   bul    the   rapid   growth   of   ii".   city 

.-uicl    vicinity   makes   it    necessarj    t"    plan    for   additional    main 

.01. 


•Tli.'    pel  ma  nent    flrepn  brleftj     de 

I    In    a    news    note    in    "Engineering    N'.-w*.      . . i    I  ■•  i      10, 


\v     C     Sabine     "Architectural     Acoustics,      "Architectural 
ly,"    of    Han  1912. 

■c     I.    Noi  I'm.    "Soundp Engl- 

I      I,    |.     ISO 
\v    c    Sabine,  "Architectural  Acou  Archi- 

tect,"   1900 
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The  reports  of  the  Board  of  Direction,  the  Secretary 
and  the  Treasurer  at  the  annual  meeting  held  in  New 
York  City,  Jan.  21,  showed  that  the  American  Society  of 
Civil  Engineers  has  now  reached  a  stage  of  prosperity, 
little  expected  and  probably  hardly  hoped  for  by  its 
founders,  oi  even  its  members  of  "25  years  ago.  The 
total  membership  on  Jan.  1,  1914,  was  7272,  an  increase 
of  nearly   500   within   the   past  year. 

The  mortgage  debt  on  the  Society  house  was  reduced 
during  the  year  $35,000— from  $115,000  to  $80,000— 
and  the  reserve  fund  invested  in  New  York  City  bonds 
now  consists  of  $80,000;  so  that  the  Society  for  the  first 
time  is  practically  free  from  debt,  with  an  income  of  over 
$150,000  a  year  and  current  expenses  of  about  $120,000 
a  year. 

Those  in  attendance  at  the  business  session  on  Wednes- 
day morning  tilled  the  auditorium  of  the  Society's  house 
t<>  overflowing. 

The  most  interesting  development  of  the  meeting  was 
the  triumph  of  the  members  who  favor  certain  changes 
in  the  Society's  organization  over  the  older  members  who 
oppose  the  changes.  The  struggle  came  on  the  report  of 
the  committee  on  proposed  amendments  to  the  consti- 
tution, which  was  composed  of  Mordecai  T.  Endicott, 
Chairman,  John  A.  Ockerson.  Frederic  P.  Stearns  and 
Alien  Hazen. 

Proposed  Amendments  to  thk  Constitution — The 
first  amendment  reported  upon  by  the  committee  was 
proposed  nearly  a  year  ago  by  five  members  of  the  So- 
ciety and  relates  to  the  nomination  and  election  of  offi- 
cers. T'ii-  amendment  proyides  for  the  redistributing 
of  the  membership  into  |:;  geographical  districts  instead 
of  1  .-,-  it  present,  but  the  number  of  members  of  the 
nominating  committee  will  tcmain  the  same.  Under  the 
present  Beheme  each  districl  is  entitled  to  two  members 
on  tin'  nominating  committee,  who  bold  office  for  two 
one  member  Iron:  each  districl  being  appointed 
ai  eaili  annual  meeting,  unless  there  are  additional  va- 
cancies caused  by  death  or  oilier  reasons.  Under  the 
til  scheme  onlj  seven  members,  a--  at  present,  will 
1  at  the  annual  meeting,  each  to  serve  two 
years;  one  of  these  "ill  come  each  year  from  the  New 
York  'if.  district,  while  the  other  districts  will  have  a 
member  onh  everj  other  year.  Hence,  while  there  are 
i noi.'  districts,  the  real  statu-  of  membership  of  the  nom- 
■  i  ommil  tee  i     pracl  icallj   unchanged. 

At  the  business  meeting  held  at  tie'  annual  convention 

in  Ottawa  last  June,  approval  was  given  to  the  firsl  part 

of  the  amendment  Cor  incrcat  i      thi   number  of  districts. 

then   m   length}    Biii]   confused   discussi 

the   rem.. n     I  I   |i    .on I nt,  and   the   H  hole   na- 

finall  i  ommittee  appointed  at  that  t  ime. 
ommitlee  eon  1 1 1  the  vote  of  last  summer's  con- 
vention as  a  "<pi  -  il  ot  the  amendment  in  it  en 
tirety,"  and  thei  intendment  to  the 
men!  and  recommended  thai  it  be  enl  out  to  let 
Pr  ballot  '■■•  ithoui  i  hange. 

I        iich    vere  pro] I 

■    b    ovei    100  mi  mbei      hi  aded  bj  <  >.  E. 

thi     tatue  of  the  Secretai  .. 

n  of  the  nominating  commit- 


tee. The  object  of  the  first  of  these  changes  is  to  make 
the  Secretary  no  longer  a  member  of  the  Board  of  Direc- 
tion, and  to  have  his  salary  fixed  by  a  letter-ballot  vote  of 
the  entire  Board,  instead  of  by  vote  of  those  who  may 
be  present  at  a  business  meeting.  The  second  of  these 
amendments  takes  the  election  of  the  members  of  the 
nominating  committee  from  the  several  districts  out  of 
the  hands  of  the  Board  of  Direction  and  of  the  annual 
meeting  and  places  it  entirely  in  the  hands  of  the  mem- 
bers resident  in  each  district. 

The  committee  to  which  all  of  the  proposed  amend- 
ments was  referred  reported  that  they  should  be  sent 
to  letter  ballot,  and  a  struggle  was  at  once  begun  to  pre- 
vent this  action.  The  opposition  was  led  by  John  F. 
Wallace,  who  argued  that  the  Society  was  too  prosperous 
to  hazard  such  a  radical  change,  and  that  time  had  not 
been  given  for  a  sufficient  discussion,  etc.;  he,  therefore, 
made  a  motion  to  refer  the  report  back  to  the  commit- 
tee for  further  study.  Members  of  the  committee,  Messrs. 
Enditott,  Ockerson  and  Hazen,  objected,  Mr.  Hazen  stat- 
ing that  it  was  useless  to  refer  the  report  back  to  the 
committee  which  had  already  amended  the  proposed 
amendments  so  far  as  was  consistent  with  their  perfectly 
evident  intent.  It  was  then  proposed  to  lay  the  report 
on  the  table.  Other  conflicting  motions  were  made  and 
a  parliamentary  tangle  seemed  inevitable  when  President 
Swain  ruled  that  the  annual  meeting  could  do  nothing 
in  regard  to  the  report,  and  that  the  amendments  must 
now  go  out  to  letter  ballot  of  the  members  in  spite  of  any 
objections  from  the  floor,  according  to  his  interpreta- 
tion of  the  constitution  [Article  IX,  See.  4].  The  Pres- 
ident's ruling  was  challenged,  put  to  vote  and  sustained 
by  a  large  majority. 

O.  S.  Churchill  (Eoanoke,  Ya.)  then  made  a  motion 
that  the  meeting  adopt  a  resolution  declaring  the  pro- 
posed amendments  undesirable.  This  was  objected  to- 
by several  members,  among  them  II.  B.  Seaman  (New 
York  City),  who  protested  that  any  such  vote  would  be 
taken  by  the  thousands  of  members  not  in  attendance  as 
an  attempt  to  prevent  them  from  deciding  the  question 
for  themselves.  The  motion  was  lost  by  a  vote  of  102  to 
90.  Waldo  Smith  (New  York  City)  made  one  final  ef- 
fort to  save  the  day  for  the  conservatives  by  proposing 
thai  a  eop\  of  a  previous  protest  (signed  by  762  mem- 
bers  and   submitted   simultaneously   with    the   proposed 

amendments  at    the  Ottawi eting)   be  mailed   to  the 

membership  along  with  the  blank  ballots  for  a  vote  on 
the  amendments.  Mr.  Hovey  and  others  spoke  against 
this  mot  ion  and  it  was  lost  by  a  large  majority.  The 
amendments  accordingly  go  to  the  members  for  letter 
ballot  as  reported. 

Committei    Repobts      \  progress  report  of  the  special 

committee  to  formulate  pr pie-  ami  methods  for  the 

valuation  of  railway  property  and  oihcr  public  utilities 
(an  80-page  pamphlet)  wa    distributed  in  printed  form 

ll  was  referred  back  lo  Ibe  committee  without  discus- 
sion for  further  study.  II  wai  determined  that  the  com- 
mittee hould  et  a  date  for  written  and  oral  discussion 
of  the  report,  and  it  was  decided  not  to  print  it  in  the 
/'/</< i edings  until  il  was  in  final  form. 
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The  report  of  the  committee  on  bituminous  materials 
for  road  construction  was  read  and  accepted;  an  abstract 
appears  elsewhere  in  this  issue.  The  special  commit- 
tee on  compensation  of  civil  engineers  reported,  but 
the  report'  (printed  in  our  issue  of  last  week)  was  re- 
ferred back  to  the  committee  for  further  study,  without 
any  discussion  from  the  floor.  Prof.  Dugald  C.  Jackson, 
the  dissenting  member  of  the  committee,  stated  that  he 
considered  the  report  altogether  too  optimistic  as  re- 
gards the  average  compensation,  and  that  the  minimum 
compensation  was  so  very  low  that  it  required  investiga- 
tion. 

The  committee  on  column  tests  submitted  no  report 
and  asked  for  a  continuation  of  its  work.  The  concrete 
committee  reported  progress,  but  no  final  report.  The 
committee  on  engineering  education,  Desmond  Fitzger- 
ald, chairman,  reported  that  the  committee  had  spent 
two  years  trying  to  obtain  the  Carnegie  Foundation's  co- 
operation to  make  a  detail  investigation  of  engineering 
education.  The  Foundation  had  within  the  last  few 
weeks  notified  the  committee  it  was  about  to  take  up  this 
work.  The  Foundation  is  to  pay  all  the  expenses  and 
the  work  is  to  be  done  by  the  Foundation's  employees  in 
consultation  with  the  committees  of  the  various  national 
engineering  societies. 

The  Secretary  read  a  communication  from  Augustus 
Smith  (Bayonne,  N.  J.),  in  which  the  writer  suggested 
the  forming  of  a  judiciary  committee  of  the  American 
Society  of  Civil  Engineers,  composed  of  some  50  mem- 
bere,  to  be  formed  into  boards  of  arbitration  for  the  set- 
tlement of  disputes  between  both  members  and  non-mem- 
bers of  the  Society.  The  Board  of  Direction  had  consid- 
ered the  suggestion,  the  Secretary  said,  and  recommended 
arbitration  for  the  settlement  of  disputes,  but  considered 
a  Board  of  Arbitration  of  the  American  Society  of  Civil 
Engineers  impracticable  at  the  present  time. 

Chas.  H.  Higgins  (Jersey  City,  N.  J.)  offered  a  resolu- 
tion that  the  Society  favors  legislation  to  regulate  the 
practice  of  civil  engineering  The  motion  was  laid  on  the 
table  without  discussion. 

A  New  Committee  on  Stresses  in  Railway  Track 
— A  committee  was  appointed  to  act  jointly  with  a  simi- 
lar committee  of  the  American  Railway  Engineering  As- 
sociation to  investigate  stresses  in  railway  track.  Mem- 
bers of  this  committee  appointed  by  the  President  were 

A.  N.  Talbot,  University  of  Illinois,  Chairman;  A.  S. 
Baldwin,  Chief  Engineer,  of  the  Illinois  Central  R.R.;  J. 

B.  Berry,  Chief  Engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry. ;  Q.  II.  Bremner.  Engineer  of  the  Illinois 
District  of  the  Chicago,  Burlington  &  Quincy  I.'.I.'.:  John 
Brunner,  Assistani  Inspecting  Engineer,  Illinois  Steel 
Co.;  W.J.  Burton,  Designing  Engineer,  Missouri  Pacific 
Ry.;  ('.  s.  Churchill,  chief  Engineer,  Norfolk  &  Western 
Ry. :  W.  C.  Gushing,  Chief  Engineer  of  Maintenance-of- 

Way,  Southwest  System,  Pennsylvania  Linos;  E.  (lorber. 
Assistant  to  Ihe  ['resident  of  the  American  Bridge  Co.; 
I.\  W.  Hunt,  Chi, ago.  111.;  C.  W.  Eittredge,  Chief  En- 
gineer, New  York  Central  Lines;  William  McNab,  Prin- 
cipal Assistant  Engineer,  Grand  Trunk  Ry.;  Q.  J.  Ray, 
chief  Engineer,  Delaware,  Lackawanna  &  Western  R.R.; 
P.  E.  Turneaure,  University  of  Wisconsin ;  and  .1.  K.  Wil- 
loughby,  Chief  Engineer  of  the  National  Rys.  of  Haiti. 

^.wab Phizes    The  Norman  Medal  was  awarded 

io  J.  V.  Daviea  (Jacob    a    Davies,  New  York  City)  for 
';iper  on  "Air   Resistances  to  Trains  in  Tube  Tun- 


nels." The  Thomas  Fitch  Rowland  Prize  was  awarded 
to  Burgis  G.  Coy  for  his  paper  on  the  Laramie-Poudre 
Tunnel.  The  new  James  R.  Croes  Medal  was  awarded 
to  B.  F.  Cresson,  Jr.  (former  Deputy  Commissioner  of 
Docks  and  Ferries,  of  New  York  City),  for  his  paper  on 
"The  Problem  of  the  Lower  West  Side  Manhattan  Water- 
front of  the  Port  of  New  York,"  and  the  new  James 
Laurie  Prize  went  to  M.  M.  O'Shaughnessy,  of  San  Fran- 
cisco, for  the  paper,  "The  Construction  of  the  Morena 
Rock-Fill  Dam,  San  Diego  County,  Calif." 

Election  of  Officers — Officers  elected  for  the  en- 
suing year  are :  President,  Hunter  McDonald,  Chief  En- 
gineer of  the  Nashville,  Chattanooga  &  St.  Louis  Ry., 
Nashville,  Term.;  Vice-Presidents,  Charles  F.  Loweth, 
Consulting  Engineer  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  Chicago.  111.,  and  Gardner  S.  Williams,  Con- 
sulting Engineer,  4nn  Arbor,  Mich.;  Treasurer,  John  F. 
Wallace,  Consulting  Engineer,  New  York  City;  mem- 
ber? of  the  Board  of  Direction,  Geo.  W.  Fuller  and 
Arthur  S.  Tuttle,  District  1 ;  Charles  H.  Keefer,  District 
2;  Mortimer  E.  Cooley  and  Eugene  E.  Haskell,  District 
3;  Richard  Montfort,  District  5.  Members  of  the  nom- 
inating committee  were  appointed  as  follows:  Louis  P. 
Rights,  Joseph  R.  Worcester,  Frederick  E.  Turneaure, 
Thomas  Earle,  John  W.  Woermann,  Thos.  U.  Taylor  and 
Milo  S.  Ketchum. 

Road  Construction  and  Maintenance 

Engineering  Organization  for  Highway  Work — 
Willis  Whited,  bridge  engineer.  State  Highway  Depart- 
ment of  Pennsylvania,  opened  the  discussion  on  state- 
highway  engineering  organization  by  outlining  the  Penn- 
sylvania scheme.  Following  the  reading  of  this  paper, 
President  McDonald  surrendered  the  chair  to  W.  W. 
Crosby,  Baltimore,  Md.,  who  acted  as  chairman  through- 
out the  remaining  sessions. 

An  ideal  municipal  highway  department  was  described 
by  Wm.  H.  Connell,  chief  of  the  Bureau  of  Highways  and 
Street  Cleaning,  Philadelphia.  Penn.  Mr.  Connell 
thought  that  street  cleaning  should  be  under  the  control 
of  the  highway  department  and  that  this  branch  of  city 
work  should  receive  more  engineering  supervision;  in- 
cluded in  street  cleaning  were  also  the  collection  and  re- 
moval of  garbage  and  rubbish.  It  was  suggested  that 
the  patrol  system  of  street  inspection  could  be  performed 
by  the  men  in  charge  of  street  cleaning.  Figures  quoted 
on  the  sums  of  money  spent  during  the  last  lew  years  hv 
a  \\'\v  of  the  largcsi  city  highway  departments  made  the 
cost  of  the  Catskil]  Aqueduct  and  the  New  York  Barge 
Canal  seem   insignificant. 

('has.  J.  Bennett,  slate  highway  commissioner  of 
Connecticut,  outlined  some  of  the  qualifications  of  an 
engineer  in  the  public  service,  and  told  of  the  difficulties 
he  hail  encountered  in  finding  technical  men  who  were 
good  enough  business  men  and  look  a  broad  enough  view 
of  public  affairs  to  make  good.  A.  W.  Dean,  chief  engi- 
neer of  tb,'  Massachusetts  Highway  Commission,  pre- 
ferred a  highway  department  with  a  single  responsible 
head:  he  said,  for  efficiency  there  must  be  a  military  or- 
ganization with  each  subordinate  charged  with  definite 
responsibilities.  II.  W.  Durham,  chief  engineer  of  high- 
ways in  the  Borough  of  Manhattan,  New  York  City,  de- 
scribed  the   highway   organizations  of    Paris.    London   and 

Berlin,   which   he   had   recently   been    abroad   to   study. 

He    concluded    that     results    were    less    dependent    on    the 

kind  of  organi  ation  than  on  the  personnel;  subdivisions 
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of  organization  based  on  the  classes  of  work  were  prefer- 
able td  subdivisions  into  geographical  districts.  Written 
discussions  wire  also  presented  by  R.  A.  Meeker,  engi- 
neer of  the  Department  of  Public  Roads.  New  Jersey, 
and  Paul   D.  Sargent,  state  highway  engineer  of  Maine. 

The  New  York  State  Highway  Department  organiza- 
tion was  described  by  W.  Dell.  Washington,  one  of  the 
three  consulting  engineers  who  reported  recently  upon 
its  reorganization.  He  said  in  15  years  the  state  had 
had  nine  heads  of  the  department.  Under  the  new 
scheme  of  organization  the  overhead  and  engineering  ex- 
penses were  cut  from  22%  to  5  or  6%. 

The  question  of  the  purchase  of  supplies  was  dis- 
cussed and  the  sentiment  seemed  to  be  that  all  supplies 
peculiar  to  road  work  should  be  purchased  direct  by 
highway  departments  and  not  through  central  munici- 
pal purchasing  bureaus.  There  appeared  also  to  be  a 
.general  belief  that  city  highway  departments  did  not 
have  sufficient  jurisdiction  over  street  openings,  subsur- 
face structures,  building  encroachments,  sidewalk  ob- 
structions, etc.,  responsibility  for  which  is  generally  di- 
vided up  among  several  city  departments. 

J.  W.  McConnell  (Boston,  Mass.)  thought  engineers 
needed  to  cultivate  more  of  the  arts  of  the  politician  in 
order  to  succeed  in  highway  work.  Geo.  A.  Ricker,  first 
deputy  commissioner  of  highways  of  New  York  State, 
gave  an  interesting  account  of  the  oral  and  written  tests 
used  to  select  the  six  new  division  engineers  for  the  New 
York  State  work,  for  which  positions  there  were  about 
150  applicants. 

Material  and  Methods  of  Construction — A  paper 
by  Paul  E.  Green,  consulting  engineer,  Chicago,  111.,  out- 
lined a  scheme  for  high  way  improvement  based  on  a  dia- 
gram he  bad  prepared.  The  adaptation  of  local  materials 
was  an  economic  consideration,  which,  he  thought,  was 
often  overlooked.  Mr.  Green's  paper  brought  up  a  new 
point  in  discussions  of  this  kind — an  attempt  to  show 
that  the  aesthetic  features  of  a  road  surface  were  impor- 
tant factors  in  its  selection.  This  did  not  meet  with 
much  commendation,  however,  and  it  seemed  to  be  the 
il  conclusion  that  except  for  parkways  aesthetic  con- 
siderations were  wholly  out  of  the  question.  Another 
point  di8CU88ed  was  an  attempt  to  solve  the  problem  of 
the  paved  width  of  roadway  by  empirical  rules,  based  on 
the  kind  and  amounl  of  traffic;  but  a  chart  submitted 
Eo]  Mo-  purpose  was  held  to  be  too  local  in  character  For 
general   use. 

Mr.  Green's  paper  wa    di  ci  *sed  l>\  Si il  Whinery, 

Xeu  York  City,  who  thought  sesl  tii  considerations  very 
questionable  in  the  economics  oj      ghways.     Mr.  Whinery 

very   strongly    againsl    the     ->m of   long-term 

bond-   lor  tcm | ,, , i ,; i      i,  . ;,  ■    improi  >mentflj  a   practice 

which  he  -aid  was  inexcusable.  The  building  of  expen- 
sive pavements  on  country  mad-  where  in  all  probability 

l  diri   oj ad  was  all  i  led  et  onomii    con 

sideri  I  ied,  he  looked  upon  a-  throwing  away 
the  public  Funds.  Me  warned  against  the  use  of  experi- 
mental  matei  ial     e  -■  epl   on  : tall     i  ale,     Roads, 

tied    trictl     on  their  value  a    an 

nt,  at  i    Hie  dut\  '.i  engineei     to  di  i  our 

foi  hin, ,,,i. ii  \  road 

on,  Brooklyn,  V   5  une  value  in 

n   of  the   theories   and    prim  ipli 

I         I   i i O  \  I  ■  1 1  I  I II 1 1  I  I  - 

■    i   ■      and  file  of  tin  m  would  be 


conic  familiar  with  good  practice,  lit  discussing  traffic 
censuses  he  brought  up  the  point  that  there  are  types  of 
pavement  which  suffer  unless  they  have  a  certain  mini- 
mum amount  of  traffic.  Local  economic  considerations 
should  always  govern  in  the  selection  of  a  road  surfacing, 
was  his  conclusion. 

W.  W.  Crosby,  Baltimore,  Md.,  described  an  interest- 
ing failure  of  a  park  highway  in  Baltimore,  which  he 
laid  to  the  pulverizing  of  the  broken  stone  aggregate 
under  the  bituminous  carpet  surfacing.  The  failure  oc- 
curred within  90  days  after  a  road  which  had  withstood 
several  years  of  pleasure  vehicle  traffic  was  opened  for 
heavy  commercial  vehicles. 

A  paper  prepared  by  Capt.  Mark  Brooke,  Washington, 
D.  C,  was  read  by  the  secretary.  Capt.  Brooke  thought 
that  it  is  very  seldom  an  engineer  is  allowed  much  choice 
in  the  selection  of  a  pavement ;  under  the  ordinary  meth- 
ods he  is  allotted  a  lump  sum  which  has  to  be  expended 
for  a  fixed  mileage,  so  that  the  problem  resolves  itself 
into  finding  any  kind  of  a  pavement  which  can  be  con- 
structed for  the  given  cost.  In  Washington,  he  said, 
they  were  now  using  gravel  concrete  as  a  base  for  all 
pavements,  except  where  there  was  an  existing  macadam 
pavement,  which  was  sometimes  used  as  the  base.  Ex- 
pansion joints  in  concrete  pavements  and  concrete  bases 
he  considered  unnecessary ;  no  trouble  was  experienced  in 
Washington,  where  joints  had  been  purposely  omitted; 
in  any  event,  the  expansion  joint  should  be  very  thin. 
No  paved  portion  of  a  highway,  he  thought,  should  be 
narrower  than  to  allow  two  vehicles  to  pass  each  other 
comfortably. 

The  question  of  the  standardization  of  crushed  stone 
was  discussed  by  E.  H.  Thomes,  New  York  City,  and 
Mr.  Whinery.  Mr.  Whinery  stated  that  although  a 
standardization  of  sizes  was  important,  the  question  of 
the  amount  of  voids  in  the  rolled  stone  was  far  more 
important ;  many  bituminous  concrete-pavement  fail- 
ures, he  said,  could  be  traced  to  a  lack  of  knowledge  of 
the  amount  of  voids  to  be  filled. 

The  formation  of  waves  in  bituminous  macadam  pave- 
ments was  discussed  by  W.  W.  Crosby,  R.  A.  Meeker,  W. 
DeH.  Washington  and  others.  Various  reasons  for  the 
so  called  harmonic  waves  were  proposed,  but  the  conclu- 
sion seemed  to  be  that  the  waves  were  the  result  of  inad- 
equate rolling,  rather  than  of  the  type  of  roller  used,  or 
of  the  character  of  the  traffic. 

Equipment  and  Methods  foe  the  M  untenance  of 
Bituminous  Pavements— This  discussion  was  opened 
by  W.  R.  Farrington,  division  engineer,  Massachusetts 
Highway  Commission,  who  divided  the  work  into  three 
divisions:  (1)  Ordinary  repairs,  such  as  patching,  etc.; 
(2)  retreatment  with  tar  or  oil;  ('■'<)   reshaping  and  re- 

surfi g.      lie  outlined   the   Massachusetts   practice    in 

clearl)  expressed  terms,  and  as,  perhaps,  there  has  been 
inme  experience  in   maintenance  in  Ibis  stale  than  any 

nl  Inn.  his  paper  will  be  of  iniieh  interest  In  engineers 
charged  with  ibis  difficult   task.     Mr.   Farringlon's  paper 

was  discussed  by    L   II.   Blanchard,  who  w id   up  bis 

paper  by  recommending  maintenance  worl<  by  means  of  a 
i  ;n  rj  all  motor  truck,  a  life-size  illustration  of  which 
was  shown  in  the  meeting  hall  and  afterward  explained 
m  detail  by  W.  De  II.  Wa  hington. 

W.  II.  Fulweiler  (United  Gas  Improvement  Co.)  ob- 
jected lo  Mr.  Farrington's  use  of  the  commercial  term 
"tarviaizing,"  and  disagreed  bb  to  some  of  the  methods 
of  repair  wmk  done  in   M.i    achusetts,     II.   B.   Pullar'a 


January  29,  1914 


E  X  G  1  X  E  E  E  I  X  G     X  E  W  S 


265 


(American  Asphaltum  &  Rubber  Co.)  paper  advocated 
making  patches  on  ahphalt  and  bituminous  pavements 
by  first  burning  off  the  old  surface  to  a  depth  of  a  few 
inches.  A. heater  designed  for  this  purpose,  lie  stated, 
had  been  used  with  success  in  several  cities,  and  no  harm 
had  been  done  the  surrounding  pavement.  He  said,  that 
in  spite  of  many  attempts,  there  had  never  been  devised 
a  successful  method  of  treating  the  old  material  so  that  it 
could  be  used  again. 

There  was  considerable  discussion  whether  repairs 
should  be  made  with  mixed  aggregates  or  by  the  pene- 
tration method.  Each  method  had  its  advocates,  but  the 
majority  seemed  to  favor  mixing.  Among  those  who 
favored  mixing  was  J.  H.  Sturdevant,  division  engineer, 
Xew  York  State  Highway  Department,  whose  paper  was 
Tead  by  the  secretary.  Mr.  Sturdevant  stated  that  the 
mixing  could  be  done  at  any  convenient  time,  and  the 
material  so  prepared  could  be  kept  for  months  without 
perceptible  deterioration ;  reheating  was  all  that  was 
necessary  for  its  subsequent  use.  T.  H.  Boorman,  Xew 
York  City,  made  a  plea  for  rock-asphalt  pavements, 
which  he  claimed  were  the  most  durable  of  any. 

Theeffeet  of  applying  oil  to  tar-bound  macadam  pave- 
ments was  discussed  by  P.  D.  Sharpies,  who  stated  that 
light  oils  should  never  be  so  used  as  to  allow  their  pene- 
tration into  the  tar-bound  aggregate,  a  mistake  which, 
be  said,  was  often  made  in  the  large  cities  where  light  oils 
were  used  for  dust  laying.  The  tar-seal  coat  should  al- 
ways lie  maintained,  he  said,  by  the  occasional  applica- 
tion of  a  heavy  oil,  or  preferably  a  cold-tar  treatment. 

Special    Cofflmffimi&ft©©    IFkep©^     of 
A.2K5U  §oc.  Co  EDo  ©im  Bift^nnaiiiao'aas 


The  Special  Committee  on  Bituminous  Materials  for 
Road  Construction  for  1913,  presented  a  full  report 
(dated  Xov.  15,  1913)  at  the  recent  annual  meeting  of 
the  American  Society  of  Civil  Engineers,  held  in  Xew 
York  City.  The  committee  believes  that  there  is  no 
universal  cure  for  all  highway  ills,  no  "most  satisfactory 
road  surface,"  but  that  the  great  problem  to  be  solved 
by  highway  engineers  is  the  proper  selection  of  the  par- 
ticular material  and  form  of  construction  which  will  best 
meet  the  needs  of  a  particular  case.  Tn  the  abstract  of 
the  report,  which  follows,  the  small  type  represents  the 
previous  findings  of  this  Committee,  and  the  larger  type 
its  new  recommendations.  A  nomenclature  of  about  100 
terms  is  omitted.  The  Committee  comprised  W.  W. 
Crosby.  Chairman,  Tl.  K.  Bishop,  A.  W.  Dean  and 
Arthur  H.  Blanchard. 

CENSUS  OF  TRAFFIC — The  traffic  census  should  be  con- 
sidered one  of  the  most  important  variable  factors  in  the 
solution  of  that  important  problem,  the  selection  of  that  type 
of  construction  best  suited  to  local  conditions  considered  from 
Hi.-  standpoints  of  both  economy  and  efficiency.  In  connection 
with  the  census  returns  on  any  highway,  should  be  considered 
the  traffic  on  cross  and  parallel  highways  and  the  effect  of 
Improvement  of  this.-  highways  on  the  traffic  of  the  highway 
under  consideration. 

7t  should  nol  be  taken  for  granted  that  the  bald  return  of 
a  traffic  census  should  be  the  sole  basis  of  the  selection  of  the 
type  of  construction,  but  it  should  be  considered  a  guide  in 
determining  the  value  of  the  type  adopted. 

Where  motor  traffic  forms  a  considerable  proportion 
of  the  total  traffic  likely  to  use  a  highway,  the  unit  width 
of  traffic!  lines  should  be  considered  as  9  or  10  ft.,  instead 
of  7  or  8  ft,  as  heretofore,  because  of  the  greater  clear- 


ance required  for  the  safe  passing  of  the  units  of  such 
traffic. 

In  view  of  the  recent  constant  and  rapid  increase  of 
traffic  on  the  highways,  it  will  be  in  the  interests  of  econ- 
omy for  designs  of  highways  to  be  made  with  proper  con- 
sideration of  further  increases. 

COLLECTION  AND  STANDARDIZATION  OF  COST  DATA 
— It  seems  urgent  that  standards  for  arriving  at  costs  be 
established  and  generally  adopted  as  promptly  as  possible. 

CONSTRUCTION 

GENERAL — The  use  of  any  form  of  a  bituminous  pave- 
ment or  bituminous  surface  does  not  preclude  the  necessity 
for  the  construction  of  a  well  drained,  thoroughly  compacted 
and  adequate  subgrade.  In  fact,  such  improvement  of  the 
highway  frequently  attracts  heavier  traffic  and  thus  increases 
the   stresses   in    the   subgrade. 

Within  certain  limits  of  traffic  the  proper  use  of  bi- 
tuminous material  should  effect  economy  in  the  expen- 
ditures for  the  cleaning  and  maintenance.  The  proper 
treatment  of  a  broken  stone,  gravel,  shell,  or  slag  road 
with  bituminous  material  for  the  purpose  of  eliminating 
the  so  called  dust  nuisance  will  at  the  same  time  render 
even  the  best  of  such  roads  more  efficient  for  sustaining 
traffic;  and  such  treatment  with  bituminous  materials  is 
usually  preferable  and  more  economical  than  sprinkling 
with  water,  or  the  use  of  hygroscopic  salts.  An  objec- 
tionable slipperiness  of  bituminous  pavements  or  bitumi- 
nous surfaces  may  be  decreased  or  prevented  by  proper 
precautions  during  construction  or  by  proper  treatment 
later. 

The  crown  generally  used  in  the  construction  of  broken 
stone  roads  is  excessive  when  bituminous  materials  are  used, 
and  a  crown  of  even  %  in.  per  ft.  should  be  avoided  when  a 
lesser  crown  can  be  secured  without  detriment  to  the  surface 
drainage. 

MATERIALS — For  the  present,  at  least,  whenever  com- 
prehensive specifications  are  to  be  prepared  so  as  to  admit  a 
variety  of  types  of  bituminous  materials,  separate  specifica- 
tions as  may  be   necessary  should   be   prepared   for  each   type. 

Where  bituminous  pavements  are  laid,  the  edges  should 
be  protected  and  a  sudden  transition  from  the  pavement 
to  any  softer  shoulder  material  avoided  by  means  of  ce- 
ment concrete  or  other  edgings  and  such  reinforcement 
of  the  shoulder  material  as  may  be  necessary.  The  char- 
acter of  the  stone  to  be  used  may  influence  the  choice  of 
the  bituminous  material. 

By  proper  selection  and  use  of  the  bituminous  ma- 
terial, injury  to  property  and  deleterious  effects  upon 
animal  and  vegetable  life  may  be  avoided,  and  also  con- 
siderable hygienic  advantage  may  result  from  the  use  of 
such  material  on   the  highways. 

The  maximum  amount  of  distillate  up  to  170°  C.  allowable 
in  tars  may  depend  upon  the  proportions  of  the  other  fractions 
in  a  tar.  or  upon  the  conditions  of  use  of  the  tar,  or  upon  the 
conditions  on  the  road  surface  after  its  construction,  or  pos- 
sibly upon  some  other  factors. 

METHODS — Selection  of  the  method  of  construction  to  be 
used  in  a  given  case  will  depend  upon  the  results  of  prelim- 
inary Investigations;  and  the  recent  and  imminent  develop- 
ment of  mechanical  appliances  will  affect  the  decision  to  a 
great  degree. 

The  main  principles  underlying  perfection  in  water- 
bound  roads  remain  in  full  force  when  Such  roads  are 
treated  with  bituminous  material.  In  all  uses  of  bi- 
tuminous materials  in  highway  work,  the  use  of  proper 
machinery  is  preferable,  wherever  conditions  make  such 
practicable  in  any  part  of  the  process,  to  the  use  of  hand 

labor. 

The  use  or  omission  of  a  seal  coat  on  bituminous  pave- 
ments is  dependent  neon  one  or  more  of  the  foUowing  points- 
fa)  Tie  character  of  the  bituminous  mat' rial  used;  tb)  the 
method   of   construction;    (o)    the   densltj    and   quality   of   the 
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work  done;   (d)   the  kind  and  amount  of  traffic  to  be  expected 
on    the    completed    highway. 

Mixing  Methods — Where  the  character  of  the  traf- 
fic justifies  the  use  of  a  bituminous  concrete  pavement, 
liir  same  conditions  demand  an  extraordinarily  strong 
foundation  therefor.  The  amount  of  bituminous  ma- 
terial to  be  used  in  any  case  will  depend  upon  the  pecul- 
iar conditions  of  that  case,  such  as  the  kind  of  road  metal 
and  of  bituminous  material,  the  character  of  the  aggre- 
gate, the  climatic  conditions,  etc.  The  character  of  the 
mineral  aggregate  to  be  used  may  be  controlled  by  local 
conditions,  but  the  best  results  can  only  be  obtained  by 
the  use  of  the  best  materials.  Excessive  sizes,  or  exces- 
sive variations  in  the  size  of  the  mineral  particles,  should 
be  avoided,  and  the  utmost  care  must  be  taken  to  avoid 
the  segregation  of  the  ditferent  size  particles. 

Mixing  machines  should  be  used,  and  hand-mixing 
methods  should  be  avoided  wherever  practicable.  The 
success  of  results  is  greatly  dependent  on  the  degree  of 
uniformity  obtained  in  spreading  the  mixture  and  upon 
the  proper  rolling  and  compacting  of  the  mixture.  A  too 
heavy  roller  should  not  be  used. 

Care  should  be  taken  in  prescribing  or  laying  any  seal 
coat  that  invitation  or  excuse  is  not  given  for  inferior 
prior  work  and  its  concealment  by  such  a  seal  coat. 

The  use  of  fine  sand  on  top  of  bituminous  concrete  is 
open  to  grave  objections,  and  clean  stone  chips  or  small 
gravel  free  from  particles  that  will  pass  through  a  %-in. 
mesh  seems  preferable. 

Trap  rock  in  sizes  greater  than  that  passing  a  2-in.  screen, 
should  be  used  with  caution  in  the  construction  of  the  upper 
course  unless  the  voids  of  the  same  are  properly  reduced  be- 
cause of  the  liability  of  the  individual  stones  to  rock  under 
traffic.  In  the  use  of  a  heated  aggregate  for  the  construction 
of  a  bituminous  concrete  pavement,  nonuniformity  or  excess 
in  the  heating  of  stone  should  be  avoided. 

Penetration  Method — An  important  factor  for  suc- 
cessful  results  is  the  thorough  compaction  by  rolling  of 
the  road  metal  before  the  spreading  of  the  bituminous 
material. 

The  use  of  fine  sand  on  top  of  the  bituminous  material 
is  open  to  grave  objections,  and  clean  stone  chips  or  small 
gravel,  free  from  particles  that  will  pass  through  a  %-in. 
mesh  is  preferable. 

81  rpaoe  Tbeatments — The  success  of  surface  appli- 
cations is  proportionate  to  the  adhesion  obtained  by  the 
bituminous  material  to  the  old  road  surface,  and  sueli  de- 
gree of  cleanliness  of  the  latter  must  be  had,  by  means  of 
sweeping  ot  other  methods,  as  will   insure  a  proper  de- 

gT<  e  Of  adhesion. 

Whether  or  not  the  application  of  bituminous  material 

i-  to  be  followed  by  an  application  of  mineral  material, 

and  the  amount  of  time  l"  be  allowed  to  elapse  between 

ilication  of  bituminous  material  and  a  subsequent 

ieiii   of   nine  nil    material,  depends   Upon    local   con- 
ditions and   u] the  character  and  amount  of  the  bi- 

inminoii    material  used. 
The  11  e  of  fine  sand  on  top  of  the  bituminous  material 
!  0    [rave  objections,  clean     tone  chip    or  small 
e  from  pari  ides  thai  will  pass  through  b   \ 
erally  preferable. 
Vttempts   to  construct    and    maintain    by   bituminous 
1    t rcatment    a  carpet  oi  a  '■<■  iter  total  thi 

1  .  in.  have  generally  been  1 icei  iful,  and  in  the 

of  1  ful  carpet  of  a  total  fchickne     ap 

in    thi    materi  I      hould  be  applied   la 
rathei    I l'  11  thi    construction  ol 

■   i  ■  :  one  applii  nl  ion. 


The  amount  of  bituminous  material  to  be  used  depends 
upon  the  local  conditions  in  any  particular  case,  but 
excess  in  any  application  is  to  be  avoided,  as  a  deficiency 
may  be  corrected  by  a  subsequent  application,  whereas  an 
excess  in  any  application  is  difficult,  if  not  impossible,  of 
correction. 

The  success  of  results  depends  first  upon  the  condition 
of  the  surface  to  which  the  treatment  is  applied.  Even 
the  best  surface  treatment  cannot  correct  defects  in  the 
original  surface,  though  it  may  reduce  or  modify  them. 

The  application  of  the  bituminous  material  by  means 
of  a  pressure  distributor  is,  wherever  practicable,  prefer- 
able to  gravity  or  hand-pouring  methods. 

Considerable  evidence  seems  to  make  undesirable  in  tars 
for  superficial  treatments,  the  presence  of  free  carbon  beyond 
a  maximum,  dependent  on  the  distillate,  between  170°  and 
300°   C,   in   order  to  avoid   brittleness  at   low   temperatures. 

The  maximum  amount  of  residue  allowable  in  an  asphaltic 
oil  used  for  superficial  treatment  should  be  as  great  as  per- 
mitted by  the  physical  conditions  of  its  use,  subject  to  certain 
limits  in  the  penetration  of  this  residue;  and  such  limits  in 
penetration  should  be  (1)  a  minimum  which  will  insure 
against  undesirable  hardness  or  slipperiness  under  travel  at 
low  temperatures;  (2)  a  maximum  which  will  insure  against 
undesirable  softness  or  lack  of  body  at  the  highest  tempera- 
tures to  be  expected  after  use  on  the  road. 

VaEtusiMoira    ©f  Fualblac  =  UftSSifty 
Property  ff©s°  Rate  MaMna^ 

A  committee  of  the  American'  Society  of  Civil  Engi- 
neers was  appointed  in  September,  1911,  to  formulate 
principles  and  methods  for  valuation  of  railroad  and 
other  public-utility  property.  The  committee  comprised 
F.  P.  Stearns,  Leonard  Metcalf  and  J.  P.  Snow,  of  Bos- 
ton, Alfred  Noble,  of  New  York,  T.  H.  Johnson,  of  Pitts- 
burgh and  W.  G.  Eaymond,  of  Iowa  City.  H.  M.  Bylles- 
by,  of  Chicago,  was  also  appointed  but  was  unable  to 
take  part  in  the  work. 

The  result  of  these  men's  two-year  deliberation  was 
submitted  in  a  progress  report  at  the  last  annual  meet- 
ing of  the  Society.  At  the  close  of  this  report  there  are 
23  summarized  recommendations  which  are  reprinted  be- 
low. 

(1)  REPORT  LIMITED— This  report  is  limited  to  the  dis- 
cussion of  valuation  for  the  purpose  of  rate-making.  Valu- 
ations for  other  purposes  differ  in  some  respects,  for  legal 
and  other  reasons. 

(2)  GENERAL,  PRINCIPLES— The  valuation  should  be 
such  as  to  lead  to  equity  as  between  the  owner  on  the  one 
hand  and  the  public  on  the  other.  The  rates  should  yield  a 
fair  return  upon  the  fair  value  of  the  property.  The  owner, 
in  addition  to  a  reimbursement  of  the  current  expenses  of 
operation,  is  entitled  to  (a)  an  annual  return,  covering  In- 
terest and  profit,  for  the  use  of  his  capital,  having  in  view  the 
ri.sks  incidental  to  the  investment,  and  (b)  an  annual  allow- 
ance to  provide  for  the  net  depreciation  in  value  of  all  the 
Items  of  physical  property,  resulting  from  all  causes,  this  al- 
lowance to  be  sufficient  to  pay  for  all  Horns  of  property  at 
the  time  they  cease  to  have  value.  As  earnings  are  based  to 
a  large  extent  upon  rates,  they  cannot  serve  as  a  basis  of 
valuation     for    rale-making. 

(8)  METHOD  OF  DETERMINING  PHYSICAL  VALUE — 
The  Commit  tee  rccoininemls  tile  line  of  the  actual  reasonable 
eosl,    SUbJed    tO    Suitable    provisions    for    the    cost    of    developing 

the  business,  for  depreciation,  etc.,  as  the  nest  basis  for  valu- 
ation ot"  a  new  or  recentlj   created  property,  and  In  the  ease 

of   an    old    property,    n sttmated    cost    of    reproducing    tho 

property,  with  similar  adjustments,  Am  the  aotual  oos1  of  a 
new  property  should  be  substantially  the  same  as  the  fairly 
estimate, i  cost  of  reproduction  of  such  e  property,  this  is  In 
effect   a   reoommendatlon  of  a   practically  uniform  method  of 

valual  Ion, 

III        FUTURE    I'ltliPr.ltTIKS    1'NHKIt    CONTINUOUS    COM 

mission  CONTROL  and  suitable  Legislation  oould  be  valued 
bi    i   •"!   it,,    basis  of  actual   reasonable  cost,   using  book  nc- 

oounti   to,    the  ascertalnmai '   thi si    of  developing  the 

business  und  making  propel   oharges  In  such  accounts  fords- 
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jpreciation.  Under  this  method  the  corporation  would  avoid 
Ithe  hazard  due  to  the  rise  and   fall  in   prices. 

(5)  IDENTICAL  PLANT  SHOULD  BE  VALUED— The 
[valuation  should  be  predicated  upon  the  identical  existing 
[plant,  and  not  upon  a  substitute  plant  capable  of  furnishing 
iequally    efficient   service. 

(6)  UNUSED  PROPERTY — The  Courts  have  indicated 
Pthat  the  property  to  be  considered  in  making  a  valuation  for 
Irate-making  should  be  only  that  devoted  to  the  public  use. 
]A  commission  may  or  may  not  permit  the  inclusion  of  a  part 
lor  the  whole  of  the  unused  property  in  the  valuation,  de- 
Ipending   upon    the   basis   adopted   by    it. 

(7)  REPRODUCTION  SHOULD  BE  UNDER  ORIGINAL 
RATHER      THAN     PRESENT      CONDITIONS — The      valuation 

Ishould  be  based  on  the  conditions  existing  at  the  time  the 
(various  portions  of  the  property  were  built,  but  on  the  prices 
prevailing  at  or  near  the  time  of  the  valuation.  As  the  re- 
sult of  the  adoption  of  this  view,  the  cost  of  pavements  laid 
over  water  pipes  after  their  installation  would  not  be  in- 
cluded in  the  valuation,  but  the  extra  cost  of  piecemeal  con- 
struction would  be  included.  Ownership  would  not  at  all 
times  control  as  to  the  property  to  be  valued;  for  instance,  a 
railroad  built  along  the  margins  of  a  reservoir  by  a  water- 
works corporation  as  a  substitute  for  one  oceupving  the  site 
of  the  reservoir  would  be  valued,  while  service  pipes  belong- 
ing to  the  corporation,  if  laid  at  the  expense  of  the  rate- 
payers, would   not  be  valiied. 

(8)  INVENTORY — The  inventory  of  the  property  should 
be  made  in  detail  and  include  an  allowance  for  omissions 
varying    in    amount    with    the    care    and    completeness    with 

i-hich   it  has   been  made.     Due  allowance  should  be  made   for 
[  the    amount    by    which    the    actual    overruns    the    theoretical. 

(9)  UNIT  PRICES  prevailing  at  or  near  the  date  of  the 
I  valuation   should   be   used   rather   than   original  prices,   but   to 

make  a  valuation  more  stable,  the  normal  or  average  prices 
|  prevailing  during  a  period  of  from  five  to  ten  years  prior  to 
the  date  of  the  valuation  should  be  used,  except  where  the 
prices  are  steadily  rising  or  falling,  when  prices  nearer  the 
date  should  be  used. 

(10)  OVERHEAD  CHARGES  should  include  the  indirect 
and  incidental  expenses  not  covered  by  the  unit  prices  used: 
Preliminary  expenses,  incidental  to  investigation,  promotion 
and  report;  commission  for  sale  of  securities;  incidental  ex- 
penses during  construction,  including  engineering,  inspec- 
tion and  other  fees,  administration  charges,  general  expen- 
ses, contingencies,  and  interest  and  taxes  during  construc- 
tion.    Such   charges   have   frequently   been    under-estimated. 

(11)  DEVELOPMENT  EXPENSES  should  be  included'  in 
the  valuation.  They  have  sometimes  heretofore  been  referred 
to  as  "Going  Value"  when  this  term  has  been  denned  as  the 
investment  necessary  to  put  the  plant  into  successful  oper- 
ation and  to  create  revenues  that  justify  its  construction. 
They  have  also  been  denned  as  the  difference  between  the 
actual  return  and  a  fair  return  upon  the  fair  value  of  the 
property  during  the  early  years  of  the  operation  of  the  ori- 
ginal plant  and  of  subsequent  additions.  The  development 
■expenses  connected  with  ordinary  additions  to  a  plant  are  a 
much   smaller  percentage  than   those   of  the   original  plant. 

(12)  WORKING  CAPITAL — A  reasonable  sum  should  be 
included   in   the   valuation    for  working  capital. 

(13)  DEPRECIATION  ALLOWANCE— -The  corporation  is 
entitled  to  an  annual  allowance  sufficient  to  pay  for  all  items 
of  property  at  the  time  they  cease  to   have  value. 

Ml)  THE  DEPRECIATED  VALUE  OF  PROPERTY 
SHOULD  BE  BASIS  FOR  RATEMAKING— The  depreciation 
allowance  is  in  effect  a  re-payment  in  installments  from  the 
rate-payer  to  the  corporation  of  a  part  of  its  investment  in 
particular  items  of  property,  and  the  sums  repaid  should 
not  thereafter  appear  in  the  valuation   of  such  items. 

[The  main  report  shows  that  the  annual  depreciation  re- 
ceipts from  rates  are  to  be  p>it  Into  replacements,  extensions, 

etc.,    or   temporarily    Inlo   working   capital.      The   depreclat 

allowances  are  made  such  that  they  can  provide  funds  for 
replacements  of  machinery,  etc.,  only  by  earning  5<X  cumula- 
tive. This  does  not  Beem  to  remedy  an  apparent  defect  of 
the  Committee's  scheme,  In  that  the  rates  are  based  on  some- 
thing less  than  "actual  reasonable  Investment"  In  those  cases 
where  there  Is  no  evidence  that  compensation  for  the  depreci- 
ation in  security  bus  been  passed  bach  In  dividends,  etc.,  by 
the   utility   to   t J i . -   Investor,     it    seems   to  apply   only   to  con- 

cerns   which   have   always   I n   under   regulation,   and   where 

the  depredation  allowances  In  rates  are  sufficient  to  (l)  pro- 
vidi'  toi  replacements  and  (2)  amortize  that  drop  in  value  of 
equlpmenl    which  no  amount  of  repairs  and  replacements  can 

make     good.'     I'M  1 

(IB)  EXPECTATION  OP  LIFE  Is  a  necessary  faotor  In 
determining  depreciation  allowances  to  pay  for  Items  of  prop- 
i-i'iv  during  their  life. 

(16)  EQUAL  VNN1  \i.  PAYMENT  METHOD  OP  DETER- 
MINING    DEPRECIATION     ALLOWANCES — The    most    desir- 


able method  is  one  which  shall  distribute  the  combined  annual 
charges  on  account  of  the  plant  as  equally  as  practicable 
among  the  rate-payers  of  different  years;  this  result  is 
reached  by  the  Equal-Annual-Payment  Method  recommended 
by  the  Committee.  By  it  the  depreciation  allowances  for  any 
given  item  of  property  are  so  adjusted  from  year  to  year  that, 
when  taken  in  connection  with  the  amount  which  the  rate- 
payer must  contribute  on  account  of  such  item  for  a  fair  re- 
turn on  the  remaining  investment  therein,  and  for  repairs  and 
operation  thereon,  they  are  substantially  equal  each  year. 
Under  this  method  the  depreciation  allowances  are  c;  ed- 
ited to  the  capital  account,  and  not  distributed  as  dividends, 
and  replacements  become  charges  against  capital.  The 
amount  paid  to  the  corporation  annually  for  depreciation  al- 
lowances wrould  be  used  for  additions,  replacements,  better- 
ments, or  the  extinguishment  of  outstanding  obligations,  and 
when  not  needed  for  these  purposes,  would  temporarily  in- 
crease the  working  capital;  the  investment  would  be  kept  in- 
tact and  earning  a  return  on  the  full  amount  invested.  This 
method   conforms  to   the   decisions   of  the   highest  Courts. 

(17)  THE  SINKING-FUND  METHOD  assumes  that  re- 
turns are  to  be  based  on  the  full  value  of  an  item  of  prop- 
erty, and  that  uniform  annual  payments  will  be  made  to  a 
sinking  fund  which  is  to  be  held  intact  with  accretions  of  in- 
terest until  the  end  of  the  life  of  the  item  in  question. 
This  method  does  not  meet  the  requirements  of  the  Courts  in 
that  they  object  to  the  establishment  of  sinking  funds  by 
public  service  corporations,  and  the  highest  Court  has  decided 
that  returns  must  be  based  upon  the  depreciated  and  not  the 
full  value  of  the  property.  Sinking-fund  computations  are 
used  to  determine  the  depreciation  allowances  of  the  Equal- 
Annual-Payment  Method,  the  allowances  for  each  year  being 
equal  to  the  sinking-fund  payment  added  to  the  interest  on 
the  accumulated   fund  at  the  beginning  of  the  year. 

(18)  STRAIGHT-LINE,  ACTUAL-INSPECTION.  AND  RE- 
PLACEMENT METHODS  OF  DETERMINING  DEPRECIA- 
TION— The  Straight-Line  Method  in  the  case  of  long-lived 
property  distributes  the  burden  very  unequally  among  the 
rate-payers  of  different  years,  as  will  be  seen  by  the  table  on 
page  40.  The  Actual-Inspection  Method  does  not  determine 
the  amount  of  the  annual  depreciation  allowance  which  the 
corporation  is  entitled  to  earn,  and  is  likely  to  be  unfair.  The 
Replacement  Method  does  not  provide  for  paying  for  items  of 
property    during    their   life. 

(19)  APPRECIATION — Land  and  water  rights  generally 
appreciate  in  value  from  year  to  year.  The  Committee  recom- 
mends that  such  appreciation  be  treated  in  the  same  way  that 
the  depreciation  of  the  perishable  property  is  treated,  but 
on  the  opposite  side  of  the  account.  Under  present  practice 
the  appreciation  generally  inures  to  the  benefit  of  the  cor- 
poration, and  it  may  not  be  feasible  to  carry  out  the 
Committee's  recommendation  except  under  necessary  legal 
authority  and   continuous  commission  control. 

(20)  METHOD  OF  VALUING  LAND— Land  should  be 
valued  at  present  rather  than  original  prices.  On  account  of 
the  difficulty  of  correctly  appraising  the  value  of  public 
service  land  and  of  recent  decisions  of  the  highest  Court,  land 
which  has  been  purchased  at  a  fairly  recent  date  should  be 
valued  on  the  basis  of  its  cost  with  additions  proportionate 
to  the  increase  in  the  value  of  neighboring  land  not  affected 
by  the  use  to  which  the  public  service  land  is  devoted.  When 
it  is  not  practicable  to  use  the  cost  as  a  basis.  land  can  be 
valued  most  correctly  on  the  basis  of  present  market  value  of 
neighboring  land  of  similar  character,  augmented  by  the  ratio 
ordinarily  found  to  obtain  in  that  region  between  land  ac- 
quired by  public  service  corporations,  on  the  one  hand,  and 
by  private  parties  on  the  other,  and  subject  to  the  value  of 
the  improvements  upon  the  land  obtaining  at  the  time  of  pur- 
chase. Those  valuing  land  in  cases  coming  before  the  Courts 
should   pay  due  regard   to  the  Minnesota    Mate   Cases. 

(21)  PAST  EARNINGS— It  is  the  view  of  the  Committee 
thai  an  excess  of  deficiency  of  past  earnings  of  an  unregu- 
lated property  should  not  be  considered  in  making  a  valu 
at  inn,  except  as  may  be  useful  in  determining  development 
expenses;  but,  under  continuous  commission  control  and 
proper  legislation,  it  would  be  desirable  to  take  such  earn- 
ings Into  account    from   the  beginning  of  such  control. 

(22)  ADAPTATION  AND  SOLIDIFICATION  should  be  In- 
cluded in  valuation  to  the  extent  they  may  have  involved  the 
expenditure  of  money,  The  Increased  value  due  to  adapta- 
tion and  solidification  Which  lias  resulted  from  the  action 
of  the  elements  and  natural  causes  without  the  expenditure 
of  money  should   not    b     BO   included. 

(23)  EFFICIENCY  SHOULD  BE  REWARDED— A  physi- 
cal valuation  Is  not  by  Itself  a  satisfactory  basis  for  rate- 
making,  because  it  docs  nol  offei  the  reward  foi  officii 
which  sound  public  policy  requires.  The  Committee  believes 
thai  some  Incentive,  Buch  as  b  Bhare  of  the  profits  or  savings 
resulting  from  special  efficiency,  should  be  given  to  the  cor- 
poration. 


268 


B  N  <;  I  N  E  ERING     X  E  \\  S 


71,   No.  5 


irmerEcs\ini 


Preservers 
eiatiofn 


Annual  Contention  of  the  American  Wood 
Preservers'  Association 

The  annual  meeting  was  held  at  the  St.  Charles  Hotel, 
Xew  Orleans,  La.,  Jan.  20  to  22,  1914,  and  we  give 
below  a  review  of  the  papers  presented.  The  election  of 
-  resulted  as  follows :  President,  George  E.  Rex, 
Manager  of  Treating  Plants,  A.  T.  &  S.  Fe  Ry. ;  Vice- 
Presidents,  Carl  G.  Crawford,  E.  S.  Manley  and  F.  B. 
Ridgeway;  Secretary  and  Treasurer,  F.  J.  Angier,  Super- 
intendent of  Timber  Preservation,  B.  &  0.  R.R..  Balti- 
more, Md.  The  next  meeting  will  be  held  at  Chicago  in 
January,  1915. 

Wood-Block  Paving 

The  report  of  the  Committee  on  Creosoted  Wood-Block 
Paving  presented  a  summary  of  replies  to  a  circular  of 
inquiry  as  to  practice  and  experience  in  48  cities.  The 
wood  used  is  yellow  pine,  tamarack,  gum  and  fir,  of 
which  the  first  is  used  exclusively  in  22  cities  and  the 
second  exclusively  in  14  cities.  The  depth  of  block  is 
3,  3y2  and  4  in.,  the  last  being  in  the  minority.  As  to 
oil.  4:1  cities  use  the  specifications  of  the  Association  for 
Standardizing  Paving  Specifications;  22  recommend  16 
lb.  per  cu.ft.,  exclusively,  while  others  specify  from  12 
to  20  lb. 

In  regard  to  paving,  35  cities  use  a  sand  cushion,  11 
a  mortar  cushion  and  1  an  asphalt  cushion;  13  recom- 
mended laving  the  blocks  tight,  29  preferred  loose,  and 
3  medium;  28  recommended  laying  the  blocks  at  an  angle 
of  90  with  center  line  of  street.  13  at  66°  and  a  few 
at  t5°.  All  recommended  an  expansion  joint  at  the 
curb.  I, ui  differed  as  to  the  necessity  of  transverse  ex- 
pansion joints.  For  filler,  13  use  pitch.  8  asphalt,  12 
sand  and  3  cement  mortar,  the  others  using  two  or  more 
■  above.  Only  tun  cities  nil  the  streets,  27  sprinkle 
with  water,  ami  36  flush  them  or  use  rubber  squeegees, 
while  20  have  them  ill ,  swepl , 

In    regard   t'i   troubles   with   this   class   of   paving,    L8 

have  and   '!'<    have   not    experienced   trouble  from 

ion,  ".'I  have  had  trouble  with  bleeding  for  one  to 

3  f oi  three  years).  As  to  slipperiness,  25 

■  I  '.'1  did  not  have  trouble;  this  trouble  is  generally 

only  in  cold  weather  or  with  dirty  or  we1  pavement,  or  mi 

steep  grades,  onlj  one  city   reporting  thai  the  paving  was 

:   all   time.     The  conditions   indicate  the   ne- 

tandard  specifications  I'm'  paving  ami  standard 

foi  construction. 

1 '         papei     undei    th      cla    ifical  ton   were  mi  "The 

1        I  -  m<  t ion  of  (  reosoted    Wood  Block    Pai  mil'."  io    R 

S.  M.ni'ci,   (Creosoted  Wood-Block  Paving  Co.,  New  <>r- 

leans),  outlining   the   methods   to   lie   followed,   and   "A 

i  oi   W  '""I   Pay  ing  in   Europe  and  the  United 

-    i:   I  hun  i  I  Bam  tl   Mfg.  Co.).    The  for 

im't  ad  oi  ated  a  i  ushion  of    and    I  and  and  ml   al 

grades  and  car  1  |,  1  ghtly  bod  block-.  hea>  y 

rolling  of  the   blocks   to  a  trface,   bituminous 

tiller  for  j'  oi    and  before  ad 

mitting  traffic.     The  latter  paper   referred  t 

blocks   upon   i 
■   oj   '■<  in.  bloc! 


the  great  care  with  which  the  paving  is  done.     Wc  shall 
publish  abstracts  of  these  papers. 

Railway    Ties 

Supply,  of  Wood  Ties — In  a  paper  on  "Future  Tig 
Material  in  the  United  States,"  Mr.  Gibson  (Hardwood 
Record)  pointed  out  that  the  main  demand  now  is  for 
ties  for  renewals  rather  than  new  construction  (7  to  1  ), 
and  that  this  must  be  supplied  from  the  timber  resources, 
as  other  materials  are  used  only  to  a  negligible  extent. 
But  only  certain  species  and  certain  trees  of  these  species 
are  suitable,  the  trees  being  either  too  small  or  too  scarce, 
and  the  timber  either  unsuitable  or  needed  for  other 
purposes.  Oak  represents  about  50%  and  pine  about 
15%  of  all  the  ties  used.  The  railway-tie  plantations  do 
not  produce  enough  to  be  considered,  and  the  forests 
must  continue  to  be  the  source  of  supply. 

The  remedy  is  in  preservation  of  the  timber,  which 
will  then  average  double  its  former  life,  while'  inferior 
timbers  can  be  used  with  economy  when  treated,  and  if 
they  are  too  soft  to  stand  wear,  they  can  be  protected  by 
tie-plates.  In  the  author's  opinion  there  is  no  immediate 
emergency,  but  the  policy  of  using  treated  timber  should 
be  adopted  at  once  and  followed  consistently. 

Protecting  Ties  from  Wear — A  paper  on  "The  Pro- 
tection of  Ties  from  Mechanical  Destruction,"  by  How- 
ard V.  Weiss  (Director  of  the  Forest  Products  Labora- 
tory, Madison,  Wis.),  pointed  out  the  increasing  use  of 
ties  made  from  the  softer  woods.  Statistics  of  the  Amer- 
ican Railway  Engineering  Association  indicate  that  the 
proportion  of  ties  failing  from  mechanical  destruction 
rather  than  from  decay  ranges  from  10%  in  oak  to  75% 
in  cedar.  It  is  wasteful  to  treat  the  softer  ties  against 
decay  unless  they  are  so  protected  against  wTear  as  to  give 
them  full  life  in  service. 

The  mechanical  wear  is  due  to  the  rails  and  the  spikes. 
The  former  is  in  the  form  of  direct  crushing  and 
abrasion,  and  may  be  prevented  by  the  use  of  metal  tie- 
. plates  large  enough  to  distribute  the  pressure  and  heavy 
enough  to  resist  buckling  under  load.  Spike  cutting  of 
the  wood  may  he  reduced  by  using  screw  spikes  (which 
are  more  expensive)  or  by  inserting  hardwood  plugs  or 
dowels,  into  which  the  spike  is  driven  or  -cicwed.    Where 

ties   are   ad/ed    or   bored,    this    should    be   done   before   the 

treating  process. 

In  a  paper  mi  "Observation  and  Inspection  of  Experi- 
i m ill  Ties,"  Mr.  Waterman  ( Superintendent  of  Tim- 
ber Preservation,  C,  B.  &  <,>.  R.R.)  outlined  the  condi- 
tion of  some  26,000  ties  that  bave  been  in  th,'  track  for 
four  years.  The  ties  arc  treated  with  /inc.  zinc-creosote 
and  creosote.  No1  one  has  been  removed  lor  decay  and 
a  life  of  I'.'  in  15  years  is  anticipated.  On  (lie  other 
hand,  over  80$  of  untreated  ties  laid  at  the  same  time 
ami  alternating  with  the  others  have  been  removed  mi 
account  of  decay,  or  35,000  zinc-treated  red-oak  lies 
laid  in  1903  "l.  oo-,   have  given  ten  years'  ami  over  :•<»<;, 

lime  given  nine  years'  service.     So f  these  have  been 

removed  on  account  of  being  cut  by  rails,  which  could 
lis  e  been  prevented  by  the  use  of  tie-plates,  ami  a;  a  re 
nit  these  plates  an'  now  being  used  mi  all  treated  lies. 

On    on Mid    roads,  zinc-treated  lies  have  failed  in 
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three  years,  hut  this  is  due  to  imperfect  seasoning  and 
not  to  the  preservative  treatment.  To  quote  Mr.  Water- 
man, "they  were  on  the  stump  today,  tomorrow  in  the  re- 
torts, and  the  next  day  in  the  track."  Such  work  only 
easts  discredit  on  preservative  treatment  in  general. 
There  was  a  paper  also  on  "Methods  of  Keeping  Tie  Rec- 
ords," hy  E.  T.  Howson  (Railway  Age  Gazette). 

Wood-Pbeserving  Methods  and  Plants 

Air  Poips  axi)  Eydraulic  Pumps  for  Injecting 
Preservatives — This  paper  was  by  F.  J.  Angier  (Super- 
intendent of  Timber  Preservation,  B.  &  0.  R.R.). 
Hydraulic  pumps  are  used  at  most  plants,  but  the  Balti- 
more &  Ohio  R.R.  plant  at  Green  Springs,  W.  Va.,  uses 
the  air  pump,  and  compressed  air  (with  different  ap- 
paratus) is  employed  also  at  the  Chicago  &  Xorthwest- 
ern  Ry.  plant  at  Escanaba,  blich.  In  the  former  case, 
the  preservative  is  charged  into  a  tank  from  which  it  is 
admitted  to  the  treating  cylinder,  and  when  the  latter 
is  filled  the  air  pump  creates  a  pressure  in  the  tank  and 
therefore  in  the  preservative  in  the  cylinder.  The  ad- 
vantages claimed  for  the  air  pump  are  less  apparatus, 
less  maintenance  of  apparatus,  less  attention  in  oper- 
ating, less  steam  consumption,  and  a  more  steady  and 
constant  pressure.  The  air-pump  equipment  has  a 
slightly  higher  cost  of  installation,  but  it  is  considered 
that  in  the  end  it  is  more  economical. 

Preliminary  Vacuum  or  Pressure — A  paper  on 
"The  Effect  of  Varying  the  Preliminary  Pressure  in 
Treating  Tics."  by  Clyde  II.  Teesdale,  of  the  Forest 
Products  Laboratory,  Madison,  Wis.,  related  to  a  group 
of  experiments  made  at  the  laboratory.  These  were  to 
determine  the  effects  of  varying  the  air  pressure  in  the 
cylinder  prior  to  impregnation  with  creosote:  (1)  the 
absorption  during  the  filling  and  pressure  period;  (2) 
the  oil  recovery  from  the  wood  while  the  oil  pressure  is 
being  reduced  from  maximum  to  atmospheric;  (3)  the 
recovery  due  to  drip  and  final  vacuum;  (4)  the  uni- 
formity of  treatment  in  the  ties  forming  the  charge:  (5) 
the  diffusion  of  preservative  through  the  wood;  (6)  the 
diffusion  of  air  pressure,  vacuum  and  oil  pressure 
through  the  wood.  The  experiments  consisted  of  a  series 
of  runs  with  ties  of  hard  maple,  red  oak,  hemlock  and 
loblolly  pine.  The  general  conclusions  were  as  fol- 
lows : 

1.  The  absorption  during  the  filling  and  treating 
period  was  least  when  no  preliminary  vacuum  or  air  pres- 
sure was  used  and  greatest  when  high  pressures  were 
used. 

2.  Preliminary  air  pressures  did  not  materially 
increase  the  time  nl'  the  oil-pressure  period  to  secure  the 
required  absorption,  except    in  hemlock. 

3.  Loblolly  pine  required  the  shortest  pressure  per- 
iod to  reach  the  desired  absorption.  Maple  ranked  next, 
and  then  red  oak,  while  hemlock  required  a  compara- 
tively long  period. 

4.  Tlie  smallest  recovery  of  oil  was  obtained  when  a 
preliminary  vacuum  was  used:  and  the  highest  recovery 
when  high  preliminary  air  pressures  were  applied. 

•"i.  A  final  vacuum  had  no  marked  influence  on  the 
amount  of  drip  recovered,  except  in  the  case  of  loblolly 
pine.  But  it  hastens  recovery,  saves  oil  that  would  other- 
wise drip  on  the  ground,  and  renders  the  timber  cleaner 
to  handle. 

<;.     The  distribution  of  preservative  through  the  wood 


apparently  was  not  influenced  by  preliminary  vacuum  or 
air  pressure. 

Supplementing  the  tests  on  the  experimental  cylinder 
some  tests  were  made  at  the  creosoting  plant  of  the 
Pennsylvania  R.R.  at  Point  Greenwich,  X.  V.  The  re- 
sults were  much  less  refined  than  in  the  former  tests, 
many  factors  being  less  easy  of  control  in  the  commer- 
cial plant,  but  they  indicated  that  the  above  conclu- 
sions would  hold  true  in  work  on  a  commercial  scale. 

Other  papers  relating  to  wood-preserving  plants  were 
as  follows:  "The  Construction  of  Tram  Cars,"  by  J.  H. 
Grow  (Allis-Chalmers  Mfg.  Co.)  :  "Methods  of  Separat- 
ing Water  from  Creosote  Oil,"  by  Thomas  White  (Assist- 
ant Manager.  American  Creosoting  Works):  '-Advan- 
tages of  Piling  Wood  Blocks  Closely" in  Cages,"  by  R.  II. 

White   (President,  Southern  W 1   Preserving  Co.):  and 

-Mechanical  Handling  of  Ties  and  Timbers,"  by  Lam- 
bert T.  Ericson  (Assistant  Superintendent  of  the  Port 
Reading  creosoting  plant  of  the  P.  &  R.  R.R.).  This  last 
related  to  the  use  of  20-  and  -'10-ton  locomotive  cranes 
at  this  plant.  In  a  paper  on  "A  New  Type  of  Plant  for 
Treating  Paving  Blocks."  J.  B.  Card  described  the  plant 
of  the  Chicago  Creosoting  Co.,  at  Terre  Haute,  Ind., 
which  has  vertical  tanks  11  ft.  in  diameter  and  14  ft.  high 
instead  of  the  usual  horizontal  tanks.  This  construction 
is  patented.  The  tops  of  the  tanks  are  38  ft.  above  the 
ground,  the  blocks  being  charged  into  them  by  an  in- 
clined conveyor. 

Miscellaneous 

Fireproofing  Wood— A  paper  by  Robert  E.  Prince,  of 
the  Forest  Products  Laboratory.  Madison.  Wis.,  outlined 
experiments  as  to  the  commercial  treatment  of  wood  by 
some  economical  process  to  render  it  fireproof.  Of  eight 
species  of  wood  tested  without  treatment,  tamarack  was 
the  most  fire-resistant,  with  redwood  next,  although  west- 
ern larch  and  noble  pine  were  slower  to  ignite  than  red- 
wood. As  to  the  treated  wood,  the  conclusions  were  as 
follows:  (1)  Ammonium  salts  are  of  considerable  value, 
it  being  impossible  to  ignite  the  wood  under  test  condi- 
tions: (3)  borax  has  less  value,  but  promises  a  means  of 
reducing  cost  of  treatment  by  using  it  with  another  salt 
of  higher  value:  (3)  it  appears  possible  to  devise  a  rea- 
sonably inexpensive  method  of  rendering  wood  fire-re- 
tardent. 

Treating  Woon  According  to  Condition's  of  Use — 
This  paper,  by  E.  L.  Powell  (Vice-President,  American 
Creosote  AYorks,  Xew  Orleans)  pointed  out  the  impor- 
tance of  greater  care  in  adapting  the  treatment  and  the 
quantity  el'  oil  to  suit  the  conditions  of  timber,  soil,  cli- 
mate and  use.  Many  specifications  for  treatment  are 
imperfect,  and  he  considered  that  the  wood-preserveT  is. 
in  general,  better  able  than  the  engineer  to  adapt  the 
specifications  to  the  above  conditions.  He  should  con- 
sult with  the  engineer  as  to  the  conditions  of  use.  make 
recommendations  as  to  proper  treatment,  and  refuse 
to  work  tn  specifications  calculated  u>  produce  unsatis- 
factory   I'CMllts. 

The  Committee  on  Preservatives  submitted  as  infor- 
mation a  number  of  specifications  now  in  use.  and  recom- 
mended that  in  view  of  the  various  specifications  in  nse 

or  proposed,  it  is  not  advisable  at  this  time  for  the  S, 
ciety  to  adept  any  form  of  its  own.     Also,  that  in  future 
work  the  committee  should  h<>  instructed  i,>  confer  with 
other  similar  committees  with  a  view   to  obtaining  uni- 
form standard  specification  I'm-  mis. 
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By   R.   S.   MANLKYf 

The  correct  depth  of  concrete  base  or  foundation  varies 
with  the  soil  conditions,  but  the  materials  and  the  methods 
of  mixing  are  in  such  common  use  as  to  be  standard  and 
easily  secured.  We  are  interested  principally  in  the  con- 
struction placed  on  top  of  the  concrete.  The  principal 
causes  of  defects  of  more  or  less  serious  nature  are:  1.  Ir- 
regular or  uneven  surface,  due  to  careless  laying,  shifting  of 
sand  cushion,  or  breaking  or  settling  of  concrete;  2,  expan- 
sion due  to  the  entrance  of  water  into  the  blocks  either  by 
way  of  the  joints  or  from  below. 

An  irregular  or  uneven  surface  is  death  to  any  paving  ma- 
terial because  a  depression  in  the  surface  holds  water  and 
repeated  churnings  of  wagon  wheels  in  the  depression  are 
bound  to  cause  an  enlargement  and  deepening  of   the  depres- 

S'°The  concrete  of  the  base  should  be  mixed  quite  wet  and 
finished  smoothly  with  a  fiat  wooden  spreader  which  gives  a 
surface  practically  as  even  and  uniform  as  could  be  obtained 
by  template.  On  this  should  be  spread  %  to  1  in.  of  clean 
sand,  making  the  sand  cushion  conform  to  the  contour  of  the 
finished   street. 

Then  place  the  blocks  quite  close  together,  and  roll  thor- 
oughly until  a  perfect  surface  with  no  inequalities  has  been 
obtained  and  until  the  blocks  are  firmly  in  place.  It  will  re- 
quire a  great  deal  of  rolling  to  accomplish  this,  but  the  end 
justifies  the  means.  After  this,  fill  all  joints  two-thirds  full 
of  hot  bituminous  filler  of  such  melting  point  as  is  suited  to 
climatic  conditions,  and  spread  a  thin  coating  of  sand.  The 
use  of  the  bituminous  filler  is  most  important.  It  converts 
the  street  into  an  effective  watershed  which  without  absorb- 
ing any  of  the  water,  directs  it  into  storm  sewers  or  other 
drainage  paths.  Should  any  water  remain  on  the  surface,  the 
wind  and  the  sun  will  rapidly  dissipate  it. 

This  construction  gives  an  even  waterproofed  surface. 
This  surface  cannot  be  worn  by  traffic  because  the  pressure 
of  wheels  is  even  and  regular  and  there  is  no  dropping  or 
jolting  of  wheels  entering  and  leaving  low  spots.  As  the 
blocks  are  laid  tightly,  there  is  no  wearing  at  the  joints. 
There  can  be  no  change  in  the  sand  cushion  as  long  as  the 
surface  remains  intact,  a  solid  sheet  in  fact  of  wood  block 
cemented  together  by  the  filler.  It  is  assumed  that  the  con- 
crete is  sufficiently  strong  so  that  it  will  not  break  or  settle. 
Expansion  difficulties  are  eliminated  by  the  use  of  bitu- 
minous filler,  for  there  can  be  no  expansion  without  absorp- 
tion of  water,  and  no  absorption  of  water  when  all  rainfall 
is  conducted  quickly  to  drainage  sewers.  In  addition  to  this 
it    must   be    remembered    that    with    the    bituminous   filler   each 

block    is  surrounded   by  an   individual  expansion  joint.  

Another    method    of    construction    is    to    provide    a    mixed 

sand   and  cement  cushion,  and   sand-filled   joints  or  interstices. 

ThU    cushion   does    not    give    the    opportunity    for    absolutely 

urface    that    the    sand    cushion    gives,    and    is    con- 

u      more   costly.     The   sand    filler    In    the   Joints   allows 

bsorbed   In   the  pavement  and   ultimately   this 

:,     gel      Into    the   blocks  and    trouble   ensues.      It   is  only 

on   Bheet     o     i     tremely    heavy   traffic   that    sand   can   be   used 

filler  without  some  expansion  difficulties  sooner  or  later. 

It   ,;,,,    t>i      I    ted    without   fear   of  successful   contradiction 

,i   filled   pavement   In   the  South   has  at  one  time 

,,,  |    given    trouble    from    uncompensated    expansion,    and 

,,.,., i  confidence  ii  can  be  stated  that  not  one  bituminous 

mi.  d  pa  •■  mi  t,i   hai    glvi  n  1 1  ouble  n  I  his  i  ••>  e 

There  hav(    beer   objection     put    forward  to  the  bituminous 

fillet   because  of  the  belief  thai   II   Id  pi ici    a  sticky  sur- 

ili  eathei       Bui    II    t  he  pi r  filler 

nd    II    recti      applied    there  can    be    no   i  u<  h 

Ion       Tin     i  u  I  table    fillet  onslstem  y    of    rubber 

and   can    bi     taken    In    the    flngi  i       bei I    I  n  Isti  d    w  It  bout 

the    fingers,      tn  hi     filler   a    spreader   with 

.  i    hment   places  the  fillet    In   the   lolnts  where  n   Is 

1    ..  nd    not   on   thi      i.i  i. i    the  bloi  ka   where   It    Ii    

ii  i  ite  oil  per  cubli    foot  of 

timber   when  bituminous  filler   is  used,    foi    thi    primal      turn 

ill  In  tl       pri    'i    '  de 

i  he  creosoti    oil   fill   I  he  double 
b  olute   ivaterr/l  oofei     No  on<    fa 
i     and   hlatorj    v.  1 1 1    question 


the   efficacy    of   16    lb.   of  creosote   oil   per   cu.ft.    in    preserving 
against  decay   for  an   indefinite   period. 

The  method  of  construction  may  be  summarized  as  fol- 
lows: Provide  adequate  smooth  concrete  foundation,  use 
enough  sand  to  cover  any  inequalities  in  the  concrete  or 
depth  of  blocks  (except  in  railway  areas  and  on  grades,  when 
use  sand  and  cement  mixed),  lay  blocks  tightly,  roll  until 
smooth,  fill  joints  with  bituminous  filler,  spread  coating  of 
sand,    and    turn    on    the    traffic. ' 


"Wood!  Pgiviirsgf  lira  E^as3©ipea.Ea 

CMes* 

By  S.  R.  CHUiuiif 

It  has  been  stated  that  creosot.ed  wood  blocks  would  make 
the  ideal  pavement  if  the  following  faults  could  be  elimi- 
nated: 1,  the  tendency  to  expand,  resulting  in  bulging,  and 
sometimes  upheaval  of  the  pavement;  dislocation  of  curbs, 
etc.;  2,  slipperiness;  3.  bleeding  of  oil.  Of  all  the  wood  pave- 
ments that  I  saw  in  London,  Paris,  Berlin  and  other  cities, 
none  exhibited  any  of  the  foregoing  defects,  with  the  ex- 
ception of  two  or  three  slight  bulges  noticed  in  London. 

WOOD  PAVING    IN   ENGLAND 

Creosoted  wood  is  the  most  highly  esteemed  paving  ma- 
terial in  the  English  cities.  In  ten  of  the  28  boroughs  con- 
stituting the  city  of  London,  and  comprising  the  most  thickly 
populated  sections  of  the  city,  the  total  mileage  of  creosoted 
wood  block  in  1912  was  121.  of  this  total,  40  miles  was  in 
Westminster,  where  the  streets  are  important  thoroughfares 
but  the  traffic  is  very  largely  of  rubber-tired  vehicles.  Liver- 
pool has  about  150,000  sq.yd.;  Birkenhead,  95,000  sq.yd.  Ill 
fact  all  English  cities  over  50,000  population  have  wood  paved 
streets  and  in  most  cases  these  are  the  principal  thorough- 
fares. 

Two  classes  of  wood  are  used;  soft  and  hard.  The  hard- 
woods are  ordinarily  untreated;  they  are  going  out  of  favor 
and  the  existing  hardwood  pavements  are,  as  a  rule,  rough 
and  noisy.  These  pavements  comprise  the  Australian  jarrah 
and  karri,  species  of  eucalyptus.  Great  things  were  hoped  of 
these  woods  when  first  introduced,  but  their  use  has  un- 
questionably proved  a  failure. 

The  creosoted  softwood  pavements  presented,  in  general, 
a  good  appearance,  but  not  equal  to  the  appearance  of  our 
best  wood  block  streets.  They  were  not  slippery,  because  the 
wood  is  soft  enough  to  permit  the  pounding  into  the  fiber  under 
traffic  of  the  gravel  or  coarse  sand  which  is  spread  over  the 
pavement,  and  the  pieces  of  grit  become  permanently  em- 
bedded in  the  surface  of  the  wood.  It  can  be  readily  appre- 
ciated that  the  surface  will  not  present  as  attractive  an  ap- 
pearance, nor  would  it  be  quite  as  noiseless  as  our  creosoted 
yellow  pine. 

The  wear  of  the  blocks  is,  in  general,  very  uniform,  and 
but  few  streets  are  seen  where  depressions,  pot-holes  or  in- 
equalities in  the  surface  exist,  although  in  the  downtown 
streets  of  London  proper,  where  traffic  is  heaviest,  there  are 
several  exceptions  to  this  general  good  condition.  From  a 
casual  observance  of  the  wood-block  surfaces  in  London,  one 
accustomed  to  the  appearance  of  our  pavements  marvels  at 
the  apparent  absence  of  replacements.  It  requires  very  close 
scrutiny  of  the  pavement  to  find  the  places  where  service 
cuts  have  been  made,  and  where  the  pavement  has  been 
patched.  The  great  care  with  which  this  work  is  done  to 
produce  such  good  results  is  in  marked  contrast  with  the 
careless  manner  in  which  the  blocks  are  sometimes  thrown 
back  into  place  after  a  service  cut  in  one  of  our  city 
streets. 

MANUFACTURE  OF  WOOD  BLOCKS  IN  ENGLAND 

I  was  able  to  visit  the  treating  plant  of  one  of  the  most 
important  paving  block  companies.  They  are  using  almost 
exclusively  wood  of  the  class  known  as  "plnus  sylvest i  is." 
and  which  Is  sold  under  various  names  such  as  "Swedl  ii 
pine,"  "Baltic  pine,"  "yellow  deal,"  "red  deal,"  etc.  This  is  a 
most  uniform  appearing  wood,  M...  k  ai'icr  block  could  be  ex- 
amined without  any  not  Ii  ii  a  i  ile  difference  In  weight,  sizo  of 
rings,    freedom    from    knots,    shakes,    etc.,    nor    is    there    as 

marked  a  difference  apparent  between  heart  and  softw i  as 

in   our   yellow   pine.     The  manager  of  this  company    told    me 

iii.ii    he   has   made  a   study   of  w I   for   many  years,  ami   lias 

be ii  over  the  world,  and    that   In  his  opinion  this   Baltic 

i ■  the  Ideal  paving  block  wood,  and  to  it  he  asortbes  the 

bucci        of    theli     pavements. 


•  \  ii:  1 1  act    of  a    papei    i  ead   at    the   i al    meeting   oi    I  he 

a]    meetlni    ol    the       Imerloan   v7ood   Preservers'  Association,  at   New  Orleans,   La., 

tlon,  at   New  Orleans,  Jan,       Jan.  20,  22. 

^Manager  of  Researoh   Department,  tiarrott  Mfg,  Co.,  n.-w 
ivli      Co.,  New  '  Ii  leans,  La.  York,   n.  V. 


January  29.  1914 


E  N  G  I  X  E  E  R  I  X  G     NEWS 


%ri  1 


The  methods  in  the  plant  appear  to  be  thorough  and  well 
regulated,  but  not  nearly  as  up-to-date  mechanically  as  our 
American  works.  The  saws  are  small;  the  treating  cylinders 
are  small,  and  there  is  a  great  deal  of  hand  labor.  Straight 
pressure  treatment  is  used.  The  average  treatment  is  about 
10  lb.  per  cu.ft.  The  city  of  London  now  requires  12  lb.,  and 
the  city  of  Westminster  10  lb.  The  oil  is  coal-tar  creosote  oil, 
said  to  be  about  1.06  specific  gravity.  Specifications  are  very 
simple,  and   there  is  practically   no  inspection  at   the  plant. 

Considering  the  apparently  light  treatment,  the  penetra- 
tion of  the  oil  is  exceedingly  good.  The  storage  capacity  for 
untreated  or  treated  material  at  the  plant  is  small,  so  that 
the  wood  is  not  seasoned  very  long  before  treatment. 

LAYING   WOOD    PAVING    IX   LONDON 

In  company  with  G.  W.  Tillson,  Commissioner  of  Public 
Works,  Brooklyn,  N.  Y.,  I  observed  the  construction  of  a  wood 
pavement  in  Gracechurch  St.,  London.  We  were  greatly  im- 
pressed with  the  good  workmanship  displayed.  The  street 
is  in  the  heart  of  the  old  city,  and  is  34  ft.  wide.  It  was 
being  paved  for  a  distance  of  about  six  blocks.  The  con- 
tractors were  allowed  to  shut  the  street  off  from  traffic  for 
a  definite  period  of  time,  within  which  the  work  must  be 
completed. 

The  old  asphalt  pavement  had  been  entirely  removed,  and 
a  new  9-in.  concrete  foundation  was  put  down  in  sections 
about  25  ft.  long,  and  the  full  width  of  the  street.  It  was 
laid  in  one  course,  with  a  very  wet  mix.  The  concrete  sur- 
face was  finished  to  a  true  grade  by  means  of  a  wood  templet, 
and  without  the  use  of  any  mortar  course.  Sometimes  a 
mortar  course  is  used  to  make  the  surface  smooth.  In  all 
cases  the  concrete  is  allowed  to  set  six  or  seven  days  until 
perfectly  hard. 

The  blocks  are  then  laid  directly  on  the  hard,  smooth  con- 
crete, without  any  cushion.  This  is  universal  practice,  not 
only  in  London,  but  in  Paris  and  Berlin,  and  all  the  engineers 
with  whom  I  talked  were  opposed  to  the  use  of  a  sand 
cushion  or  a  soft  cushion  of  any  kind.  The  blocks  were  5 
in.  deep,  3  in.  wide  and  7  in.  long.  They  were  very  uniform 
in  length  and  exceedingly  true  in  depth.  They  were  laid  fairly 
close,  but  not  rammed.  A  1%-in.  expansion  joint  was  provided 
along  either  curb,  and  two  rows  of  blocks  laid  parallel  to 
the  curb,  with  a  pitch-filled  joint  between  these  rows.  The 
expansion  joint  was  filled  with  clay  to  within  %  in.  of  the 
top. 

Before  paving  up  to  projections,  such  as  manholes,  pipe 
valves,  etc.,  the  blocks  are  fitted  with  great  care  around 
all  these  projections.  Over  the  finished  surface  a  flush  coat 
of  hot  coal-tar  pitch,  of  about  140-145°  F.  melting  point,  was 
poured  from  hand  buckets,  and  this  was  immediately  sque- 
geed  over  the  surface  with  rubber  rollers,  forcing  it  into  all 
the  joints.  This  was  followed  with  a  thin  wash  coat  of  ce- 
ment grout,  and  finally  a  substantial  layer  of  fine,  brown, 
siliceous  gravel,  free  from  dust  or  loam.  This  was  allowed  to 
remain  on  the  surface  until  pounded  into  the  blocks  by 
traffic. 

The  practice  of  using  spacing  lath  in  the  joints  has  been 
abandoned  in  England,  except  in  the  case  of  some  hardwood 
pavements.  The  spacing  strips  are  never  used  in  London  or 
Taiis  with  softwood  blocks.  They  are,  however,  used  in  Ber- 
lin. The  flush  coat  of  pitch  over  the  surface  is  the  universal 
practice  in  England,  although  not  used  to  any  extent  else- 
where. Longitudinal  expansion  joints  are  always  provided, 
even  on  heavy  traffic  streets,  but  lateral  expansion  joints  are 
not  used.  In  London,  5-in.  blocks  are  used  on  all  important 
thoroughfares,  and  no  blocks  less  than  4  in.  deep  are  ever 
used. 

WOOD  PAVING  IN  PARIS 

Creosoted  wood-block  paving  in  Paris  is  more  noticeable 
for  quantity  than  it  Is  for  quality.  At  the  end  of  1911,  they 
had  about  280,000  sq.yd.  of  wood  paving.  As  In  England,  they 
have  used  both  hard  and  soft  woods.  The  Australian  hard 
woods  were  used  to  a  large  extent,  but  have  not  given 
satisfactory  results.  The  report  of  the  Chief  Engineer  of 
Bridges  and  Streets  of  Paris,  at  the  London  Road  Congress, 
stated  that  the  average  life  of  the  hardwood  paving  was  six 
rears.  The  appearance  of  the  creosoted  pine  pavements  in 
Paris  varies  from  good  to  exceedingly  bad.  There  are  many 
Streets  where  the  blocks  are  decayed.  There  are  also  many 
very  rough  streets,  and  on  the  whole,  they  .ire  distinctly  ln- 
1 to  tin-  wood-block  streets  In  our    American  cities. 

The    method    is    much    the   same   as    In    London,    using   5-ln. 
blocks.     The  concrete   foundation   Is  very   similar   in    appear- 
and   the   absence  of  an  on  especially  note- 
wc.rt.iiy.      Expansion   joints   l  V4    in.   wide   along    the   curbs  are 

II lb-. I    Willi    sand.      T«  .,    i,,w  .• il.nl..       .,,,.    |.,i,|    ,,.,,  ;l  ||,  |    |,,    n, 

curb  with  i  in,  between  the  rows,  b  peculiai  type  of  sectional 
expansion  Joint  being  used,  consisting  of  ■  bituminous  paper 
1  ioj    iboul  8  In.  long,  containing  hollow  paper  cylinders.     This 


keeps  dirt,  etc.,  out  of  the  joint,  and  crushes  readily  under 
pressure. 

Transverse  joints  about  100  ft.  apart  are  also  filled  with 
these  bituminous  boxes.  On  another  street  a  collapsible 
metal  expansion  joint  is  used.  Instead  of  pitch  grouting,  it 
is  common  practice  to  flush  the  surface  with  cement  grout, 
which  fills  the  joints  that  are  open.  The  work  did  not  seem 
to  be  as  well  organized  or  as  rapidly  carried  on,  nor  did  the 
surface  of  the  finished  pavement  present  as  uniform  an  ap- 
pearance  as   the  London   work   already   described. 

In  another  street,  on  a  grade  of  at  least  2%%,  the  sur- 
face was  flushed  with  coal-tar  pitch  poured  by  hand,  and 
forced  into  the  joints  by  the  use  of  hot  smoothing  irons. 
This  was  followed  by  a  heavy  covering  of  coarse  sand.  This 
method  of  filling  joints  is  not  as  common  in  Paris  as  the  ce- 
ment  grouting  method. 

MANUFACTURE    OF    CREOSOTED    PAVING    BLOCKS 
IN   PARIS 

The  municipal  wood  block  plant  is  a  very  large  and  well 
ordered  plant,  and  the  first  thing  that  attracts  attention  is 
the  very  high  lumber  piles,  which  approximate  40  ft.  The 
sticks  are  run  up  into  these  piles  direct  from  the  cars  by 
means  of  an  electric  tiering  machine.  A  large  proportion  of 
the  lumber  is  kept  under  glass  roofs.  There  is  also  a  very 
large  storage  yard  for  treated  blocks.  A  new  electric 
driven  machine,  which  saws  16  blocks  at  once,  is  a  feature 
of  the  plant.  The  sticks  are  fed  automatically  to  the  saws, 
and  the  blocks  are  discharged  automatically  with  the  grain 
tip,  to  the  inspection  table,  from  whence  they  are  loaded  by 
hand  into  very  small  iron  treating  cars. 

Five  or  -six  of  these  cars  full  of  blocks  are  run  under 
the  creosote  oil  tank,  where  each  car  is  filled  by  gravity  with 
oil  at  a  temperature  of  S0°  C.  After  remaining  in  this  bath 
for  20  min.,  the  oil  is  drawn  off  from  the  bottom  of  the  car, 
and  the  blocks  taken  to  the  storage  yard.  The  average  ab- 
sorption by  this  treatment  is  3  lb.  per  cu.ft.  Naturally,  the 
penetration  is  very  slight.  It  is  not  surprising  that  the 
blocks  decay  before  they  are  worn  out,  but  at  first  sight  it 
is  surprising  that  they  do  not  bulge  and   buckle  continually. 

An  interesting  feature  is  the  machine  for  shaving  old 
blocks  for  relaying.  Blocks  not  too  badly  worn  or  decayed 
are  brought  to  the  plant  and  have  the  edges  trimmed  on 
these  machines.  It  is  sometimes  done  with  portable  machines 
on  the  streets.  Many  of  the  blocks  being  repaired  in  this 
manner  for  relaying  showed  hardly  any  evidence  of  treat- 
ment,  and   some  were  partially   decayed. 

The  Paris  engineers  admit  that  their  blocks  have  been 
very  insufficiently  treated,  and  that  the  results  have  been  un- 
satisfactory. In  fact,  they  are  now  erecting  a  new  plant  for 
pressure  treatment  by  means  of  a  process  developed  by  M. 
Labordere  and  described  in  a  paper  before  the  Sixth  Inter- 
national Congress  of  Testing  Materials.  It  is  the  intention  to 
use  in  connection  with  this  process,  a  mixture  of  coal-tar 
pitch  and  creosote  oil  of  not  less  than  1.08  specific  gravity. 
They  have  been  using  for  the  dipping  treatment  an  oil  of 
about   1.04   specific  gravity. 

The  woods  used  in  Paris  for  creosoting  treatment  are  Bal- 
tic pine,  and  maritime  pine,  a  native  pine  largely  used  at 
present.  This  is  a  much  wider  grained  wood  than  the  Baltic 
pine,  and  less  uniform  in  character.  They  make  an  interest- 
ing distinction  between  the  resinous  or  gummy  wood  from 
the  lower  part  of  the  trunk,  and  the  wood  from  the  upper 
part  of  the  trunk,  using  the  former  for  heavy  traffic  streets 
and   the  latter  for  ordinary   work. 

WOOD    BLOCK    IN    BERLIN 

There  is  not  much  wood  block  paving  in  Berlin,  but  a 
condition  which  seems  rather  remarkable  exists,  in  that  on 
streets  paved  with  asphalt,  wood-block  paving  is  used  where 
the  grade  becomes  too  steep  and  the  asphalt  will  prove  un- 
duly slippery.  Most  of  the  approaches  to  bridges  are  paved 
with  creosoted  wood  block.  This  city  has  probably  the  fin- 
est sheet  asphalt  paving  in  the  world.  The  wood  paving  is 
rough  and  comparatively  noisy.  About  the  only  thing  of 
special  interest  noted  was  that  a  now  wood  block  plant  has 
been  erected  where  the  Rueplng  process  will  be  used  for 
treating   Swedish   pine  similar   to    that    used    in    England 

SUMMARY   AND  CONCLUSIONS 
I    have    state,]    that     European    wood    pavements    did    not 

bleed,    expand    or    buckle,    and    were    not    slippery.      The    condi- 
1  I  6  so  eni  Irelj    d rent    that   1   do   not    |  ,ii,  eel 

comparison  can   be  made.      \«   to  Bltppertness,   l   have  already 

explained    that    the    nonslipperl  noss    of    their    pavements    is    dufl 

to  the  uso  of  soft,  ,  wood  as  to  bleeding,  they  seldom  have 
any    weather    In     Loi  ,use    bleeding.       In 

I'aiis  there  Is  not  enough  oil  in  the  blocks  to  cause  bleed- 
ing. 

The  climate  also  undoubtedly   plays  a   very   Important   part 
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in  the  question  of  expansion  and  contraction.  It  is  agreed 
that  the  sudden  expansion  that  sometimes  takes  place  in  our 
wood  pavements  is  due  to  a  rapid  absorption  of  moisture, 
usually  after  the  pavements  have  been  unduly  dry.  This 
can  hardly  occur  in  England,  where  they  have  a  little  rain  all 
the  time,  very  seldom  any  torrential  downpours  or  any  long 
continued  dry  spells.  The  average  humidity  is  high.  It  is  a 
question  whether  the  pavements  ever  get  dried  out  to  any- 
thing like  the  extent  that  ours  do.  I  should  say  that  gen- 
erally the  blocks  are  in  a  maximum  condition  of  expansion. 
The  same  must  be  true  in  Paris,  or  the  inadequately  treated 
blocks  in   that   city   would   certainly   bulge. 

On  the  other  hand,  it  is  well  worth  considering  if  the  kind 
of  wood  they  use  has  something  to  do  with  the  lack  of  ex- 
pansion troubles.  It  is  manifestly  a  very  different  wood 
from  our  longleaf  yellow  pine.  It  does  not  present  as  at- 
tractive an  apperance,  and  it  is  probably  not  so  durable.  It 
may  be,  however,  that  with  shortleaf  pine  or  tamarack  or 
Douglas  fir,  we  could  obtain  results  more  nearly  approach- 
ing the  European  results  by  following  their  practice  more 
closely  with  regard  to  treatment  and  methods  of  laying.  We 
can  afford  to  give  careful  consideration  to  the  question  of 
lighter  treatment,  but  I  do  not  believe  that  because  10  or  12 
lb.  is  ample  in  London  with  the  wood  they  are  using  and  the 
climate  that  exists,  it  would  be  ample  for  our  woods  in  our 
climate.  The  points  especially  emphasized  for  consideration 
are  as  follows: 

1.  The  great  care  used  in  the  preparation  of  the  con- 
crete foundation  and  in  the  whole  workmanship  of  the  pave- 
ment; 2,  the  general  use  of  deeper  blocks;  3,  the  universal 
practice  (in  England)  of  sealing  the  joints  of  the  pavement 
with  coal  tar  pitch,  so  as  to  prevent  the  entrance  of  moisture. 
The  pavements  in  Europe  (this  does  not  apply  only  to  wood) 
are  laid  and  maintained  by  workmen  who  take  greater  pride 
in  their  work  than  we  find  on  the  average  job  in  our  country. 
There  is  less  inspection  on  the  part  of  the  city  of  the  oper- 
ations of  making  the  blocks  and  laying  them,  but  I  got  a  very 
strong  impression  that  the  manufacturers  are  taking  no 
chances  of  having  their  material  condemned  on  account  of 
carelessness  or  bad  workmanship. 


^ee&iiragl  of  ttfiae  BsadlSaEaa 
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The  annual   meeting  was  held  at  the   Severin  Hotel, 
Indianapolis,  Jan.  22  to  24,  with  a  good  attendance  and 
a  good  list  of  papers.     The  total  registration  was   115, 
including    visitors.     The    first   evening   was   devoted   to 
luiiiial   dinner,   with   music  and   entertainment,  the 
latter  including  moving  pictures  of  the  construction  work 
'hi  the   Panama  Canal.     The  President,  H.  0.  Garman 
(Indianapolis),   Chief   Engineer  of  the   Indiana  Public 
'    Commission,  occupied  the  chair  at  the  meetings. 
The  list   ol'  papers  and  committee  reports  was  very  long, 
and  ii  was  impossible  to  present  all  of  these  in  the  time 
able. 
In  a   paper  on  "The  Testing  of  Commercial   Sands," 
Prof.  Scofield   (Purdue   I  Diversity)   expressed  the  opin- 
ion that  too  little  attenl  ion  i    given  to  the  sand  used  in 

i'  te,  and  thai  some  failures  or  unsatisfai  ton 

results  which  are  attributed  to  the  cement  are  more  likely 

to  be  due  !.,  the    I.     Poi   work  of  this  kind,  the  -and 

should  Ijo  tested  with  the  cement  with  which  it   is  to  be 

on  the  work.     Mr.   Luten   ( Indianapolis  |   pre  i  nted 

of  the  concrete  arch   bridge  over  other 

ihange     in    the    Indiana 

in-  letting  of  con- 
El        I  eral   concrete   bridges  built    to 
i  I  bridges   wra  bed  away  by  the  flood    of  the 
of  I'M:;. 

i     Her  I       ■  ■  .i  tli     I  ml.  i    on    'Bt  idgi 

' '  related  partii  ularly  to 

the  dang(  r  incidi  i  .i  the 

1 1    ing  I  on    deep  enough  foi    i 

i  the  foundation  piling, 

i  Bre  it  i    alter- 


nately wet  and  dry,  while  the  cost  of  wood  piling  in  long 
lengths  was  said  to  approach  that  of  concrete  piling. 

Prof.  Albert  Smith  (Purdue  University)  discussed  two 
matters  relative  to  steel  bridges:  (1)  the  permanent  dis- 
tortion of  vertical  posts  due  to  secondary  stress,  and  (2) 
the  common  specifications  for  wind  stresses  in  end  posts. 
Prof.  \V.  K.  Hatt  presented  a  paper  on  the  new  Main 
St.  bridge  at  Lafayette. 

A  paper  by  W.  K.  Eldridge  (Indianapolis),  on  "Com- 
parative Tests  of  Concrete  Columns,"  disputed  the  idea 
that  the  total  superimposed  load  can  be  divided  into  two 
portions  carried  separately  by  the  concrete  and  the  steel 
in  proportion  to  the  ratio  of  elasticity.  This  idea  was 
said  to  be  negatived  by  the  results  of  tests,  and  the  bend- 
ing of  the  rods  under  excess  compression  was  assumed 
as  a  cause  of  splitting  and  fracture  of  the  concrete.  In 
his  opinion,  vertical  rods  should  not  be  considered  as 
factors  in  direct  primary  compression  but  should  be  em- 
ployed only  as  tension  members  to  take  up  tension  due  to 
lateral  bending.  This  method  is  followed  by  the  author, 
and  while  it  increases  the  size  of  the  column,  the  ad- 
ditional cost  is  offset  by  a  saving  of  steel.  His  conclusion 
is  that  the  design  should  be  based  on  the  following:  (1) 
a  direct  compression  load  over  the  entire  cross-section 
of  the  column;  (2)  verticals  taking  care  of  lateral  flex- 
ure but  not  stressed  more  than  the  concrete  in  compres- 
sion; (3)  hooping  to  take  care  of  internal  stresses  de- 
rived from  deformation  but  not  acting  in  direct  compres- 
sion or  lateral  flexure. 

Nearly  an  entire  session  was  devoted  to  the  allied  sub- 
jects of  public-utility  commissions  and  property  valua- 
tion. An  address  on  "The  Work  of  the  Indiana  Public 
Utilities  Commission"  was  given  by  Hon.  Thomas  Dun- 
can, chairman  of  the  commission.  Touching  upon  valu- 
ation, he  said  he  had  been  surprised  at  the  different 
values  for  the  same  property  presented  by  engineers  of 
corporations,  municipalities  and,  the  commission.  In  his 
opinion,  this  was  due  to  prejudice  in  favor  of  one  side 
or  the  other,  which  should  be  so  eliminated  that  the  sev- 
eral engineers  would  arrive  at  substantially  the  same 
valuation.  C.  C.  Brown  (Indianapolis)  pointed  out, 
however,  that  valuation  or  appraisal  is  not  an  exact 
science,  and  that  a  buying  valuation  is  a  very  differenl 
proposition  from  a  selling  valuation,  while  a  rate-making 
valuation  is  different  again.  For  these  reasons  Such  a 
result  as  suggested  by  Mr.  Duncan  cannot  be  expected. 
Other  papers  on  the  subject  were  presented  by  H.  0. 
Garman,  Chief  Engineer  of  the  Indiana  commission,  and 
by  YV.  .1.  Buddie  (Indianapolis),  ami  were  followed  by 
considerable  discussion. 

A  paper  on  "Isolation  of  B.  Coli  from  Water,"  by  riot'. 
Billiard  (Purdue  University),  brought  the  explanation 
from  ( '.  ( '.  Brown  that  the  coli  may  come  from  other 
than    human    sources    and    that     their    presence    in    water 

does  not  necessarily  mean  the  presence  of  the  typhoid 
bacillus,  although  it  does  mean  that  the  quality  of  the 
water  is  suspicious.  Prof.  Manna  (Indiana  University) 
described  "The  Sewage  Disposal   Plant  at    Bloomington, 

Ind.."  which  has  octa :il  tanks  and  Bprinkling  Biters, 

Several  papers  were  presented  on  the  Indiana  Hoods  of 
la  i  March,  and  .1.  A.  Craven  described  the  proposed 
relocation  of  the  White  River  through  the  city  of  Indian 
.i|"ih  .mil  ilir  anitarj  survey  made  of  the  city.  There 
was  al  u  a  paper  "ii  the  field  work  of  the  Ohio  River  Sur- 
vey,  by  G.  < '.  | ;  raeter. 
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The  question  of  public  roads  received  considerable  at- 
tention. Mr.  Keiiyon  (Indianapolis)  showed  the  enor- 
mous annual  expenditure  on  road  work  in  Indiana  and 
thought  it  deplorable  that  the  State  has  no  engineer  or 
other  official  to  supervise  the  work  of  construction  and 
maintenance  or  to  exercise  any  control  over  the  expen- 
ditures. A  state  highway  department  and  engineer  have 
been  advocated  for  several  years,  hut  the  legislature  has 
taken  no  action.  Mr.  Blunk  (Martinsville)  had  a  short 
paper  on  "Brick  and  Concrete  Road  Building,"  and  the 
advocates  of  brick  and  concrete  paving  presented  the  ad- 
vantages of  their  respective  materials  and  methods  of 
construction. 

A  short  paper  by  E.  D.  Cloud  (Chicago)  discussed 
"The  Economics  of  Block  Signaling,"  and  Prof.  D.  D. 
Ewing  (Purdue  University)  presented  a  summary  of 
"Steam  Railway  Electrification,"  briefly  describing  the 
different  systems  used  and  comparing  their  advantages 
and  disadvantages.  Among  the  advantages  of  electric 
traction  as  compared  with  steam  are  safety  in  operation, 
increased  track  capacity,  higher  gross  earnings,  and 
greater  adaptability  to  service.  .  Among  the  disadvantages 
are  high  first  cost  (and  consequent  high  fixed  charges), 
and  the  fact  that  the  engines  are  not  independent  units. 
In  a  rather  brisk  discussion  Prof.  Wallace  (also  of  Pur- 
due University)  championed  the  steam  locomotive  with 
its  increased  economy  due  to  superheaters,  mechanical 
stokers,  etc.,  and  thought  while  gross  earnings  might  be 
higher  with  electric  traction,  the  steam  locomotive 
yielded  higher  net  earnings.  A  short  paper  by  Otto  X. 
Mueller  described  a  proposed  railway  terminal  and  ware- 
house at  Indianapolis,  having  two  buildings  of  rein- 
forced-concrete  construction,  with  tracks  between  them. 

Officers 

The  officers  for  1914  are  as  follows:  President,  Prof. 
Albert  Smith,  Purdue  University,  Lafayette,  Tnd. :  vice- 
president,  Jamos  B.  Short;  secretary,  Charles  Brossmann, 
Indianapolis,   hid. 

Some    ILsqpeipIeir&ces    of  aira   I£inig»a<= 
iraeer  ©e&  a  Public-Service 

GomminnviissioEa* 
By.  James  E.  Saguej 

When   T    bee;  I..1    with   tie-   Now    York   <  'ommission, 

I  was  struck  at  once  by  the  enormous  extent  of  the  territory 
which  we  an'  supposed  to  cover.  T  wondered  how  any  one  set 
ot   men    could    cover    it    satisfactorily. 

Tbv  answer  to  thai  is  thai  thej  cat t  do  it;  they  can- 
not    do     it      with      t.llr     best      help     that      thc\       can     gather     around 

them,  The]  have  to  gel  all  of  the  help  that  it  is  possible 
from  high-minded  corporation  officials,  h\  daily  touch,  by  in- 
formal  conferences   ami    bv    frank   discussions  r.t    hearings. 

A  section  of  the  law  which  Interested  me  especially  "as 
the   following   one: 

Bach  Commission  shall  have  the  general  supervision  of 
all  railroads  and  electric  corporations,  etc.,  within  its  jurls- 
dlcMon,  and  shall   have  powei    to,  and  shall  examine  and   keep 

1  to   their    general    condition,    capitalization,    frar 

ehises.  and   the  mannei    In   which   their  Lines  ami   prop.. 

■■1.    conducted    ami    operated,    not    only    with    reap 1 

the  adeq  urltj   ami   accommodation  afforded  their  ser- 

bul   ais,.  »itb   1  espeel    to  1  with    1 11   pi ,, 

visions  of  lav.  ami  ,.1,1,1;  ,,1  the  Commission,  ami  chariot  re 
■  i " 

Thai   e.    1   ii;—    pi [  heard  Di     11  umphi  •  1  s  make 


•Brief  exl  1    st.v  ens    [nstitul 1 

f'  1 a   "The   Pari   of  11,.     i;,,    ,,,,,,    In    P Ic-Utllity   Reg- 

1  [oboken,   N    .1  ,  Jan     1  >:    I9H 

Membei .    Publli    Sei  \  li  •    1  !om 1    1 Si  ■  ond    1  »l 

tati     of    Wevi     T01  1       \n ■  1.1  v      1 rlj     «  1th    the 

C    B    &   '.1    and    Brie   rail  1  latei     Voting  Pri    Ed<  nl   o1 

the    Mm  10  ;  n    1  '  Ive   Co 


an  address  shortly  after  these  New  York  Commissions  were 
appointed,  in  which  he  said  that  50  men  could  not  begin  to  do 
the  work  that  was  laid  out  for  us,  and  I  have  often 
thought  that  he  was  pretty  nearly  right.  I  discussed  this 
part  of  the  law  with  one  of  my  friends,  and  as  I  recollect  his 
words,  they  were.  "That  sounded  good  to  the  Legislature,  but 
you  will  find  that  it  has  been  sleeping  in  the  railroad  law  for 
many  years,  and   nobody  has  paid  much  attention  to  it." 

But  now  the  public  have  reached  the  point  where  some- 
body must  pay  attention  to  it,  and  commissions  have  got  to 
be  organized  in  such  a  way  that  they  can  do  the  work  with 
a  fair  degree  of  propriety  and  efficiency,  or  else  they  must  be 
pushed  aside. 

I  think  the  lack  of  success  which  has  so  often  attended  the 
work  of  regulating  commissions,  is  due  to  their  failure  to  de- 
velop along  these  lines,  and  a  tendency  to  substitute  the 
methods  of  the  courts  for  those  of  informal  study  and  in- 
vestigation. 

Nevertheless,  if  we  look  back  over  a  period  of  25  years, 
and  study  the  history  of  the  Interstate  Commerce  Commis- 
sion, I  think  we  will  find  that  two  great  things  have  been 
accomplished:  First,  a  systematic  tariff  has  been  instituted, 
and  the  publicity  of  railroad  rates  has  absolutely  stopped,  as 
I  think,  discriminations  and  rebates.  This  of  itself  seems 
an  important  task,  but  aside  from  this,  a  system  of  accounts 
has  been  instituted,  which  enables  corporations  to  be  com- 
pared on  the  same  basis,  and  practically  compels  honesty  in 
reporting. 

Now,  this  system,  elaborated  and  developed  as  it  has  been 
by  the  Interstate  Commerce  Commission,  along  the  lines  re- 
ferred to,  I  feel  justifies  the  creation  and  maintenance  of 
that  Commission,  if  they  had  done  nothing  else.  But  we  all 
know  that  they  have  done  a  great  deal  in  reconciling  con- 
troversies between  the  shippers  and  the  railroads.  This  ex- 
ample has  been  followed  by  many  of  the  state  commissions, 
and  I  think  along  this  line  a  great  deal  of  success  has  been 
accomplished. 

I  have  had  a  good  deal  of  occasion  to  study  balance  sheets 
in  the  last  six  years.  I  did  not  know  much  about  them  be- 
fore and  perhaps  do  not  know  much  about  them  now,  but  I 
was  astonished  very  much  by  the  apparent  fact,  that  those 
balance  sheets  did  not  mean  anything  at  all,  as  far  as  in- 
dicating the  amount  of  money  which  had  been  actually  in- 
vested in  the  property.  There  was  an  item  there,  "cost 
of  property"  but  that  usually  represented  only  the  amount 
necessary  to  balance  the  liabilities  and  surplus,  and  often 
bore  no  close  relation  to  the  amount  of  money  invested.  I 
think  that  you  will  be  astonished  to  note  the  complete  change 
that  has  been  carried  out.  One  of  the  main  functions  of  the 
commissions  has  been  to  insist  that  corporations  tell  the 
truth  about  their  affairs,  and  I  think  that  this  part  of  the 
work  has  on  the  whole  been  well  done,  and  will  prove  of  the 
greatest  value,  not  only  to  the  community,  but  to  the  cor- 
porations   themselves. 

I  do  not  believe  it  would  have  been  possible  to  formulate 
the  system  of  accounts  now  in  vogue  if  it  had  not  been  for 
the  unselfish  and  tireless  interest  and  application  of  the  ac- 
counting officers  of  the  companies  with  which  we  deal.  This, 
in  itself,  is  a  tremendous  step  forward,  and  goes  far  to  justify 
the  organization  and  maintenance  of  the  state  and  interstate 
commissions. 

In  other  respects,  however,  I  think  the  work  of  the  aver- 
age commission  leaves  much  to  be  desired.  In  the  first  place 
we  spend  too  much  time  over  minor  complaints.  It  is  rather 
astonishing  how  much  effort  is  given  to  them.  There  is  some 
good  reason  for  it.  Occasionally  a  man  who  has  a  com- 
plaint is  a  constituent.  In  another  case,  he  is  apt  to  go  to  the 
governor  in  a  fiery  letter,  and  the  governor  is  apt  to  tile  the 
letter  with  the  commission  and  inquire  why  progress  is  not 
being  made.  And  there  are  other  considerations,  such  as  the 
feeling  that  it  is  our  business  to  defend  the  Individual  com- 
plainant against  tin-  corporations.  Sympathy  with  the  little 
fellow     bads    us     often     to     pay     particular    attention     to     . 

minor.   Insignificant    complaints 

The  corporation  officer  can  make  a  quick  declsioi        H< 
saj    offhand   from  his  general  1.  the  subject  "that 

is   tin-   right    thing   to   do"   ami    111    99    cases    oul    ol     100    he   is 

correct.        Hilt     if    he     has     to    sit     down      iml     write      .111 
thai     might     have    to    stand     the     test     of    the    courts,     it     would 
take   him   perhaps  a   month   to   make  which   l'\v    he 

lakes    but    live    minutes    to    make. 

Periodical    In   pectlons  of  |oc in,-   and   other  equip 

iml  -a"  track  ami  structures  are  now  being  made,  ami  records 
of  train  delays  ami   locon  ires  are   required   in 

of   the  commissions       \    general   knowledge   of   tip.  conditions 

"I      the     rail Il       IS     thus  belni                                    This     information 

enables    many    complaints  to    be    accioaleh     analyzed     without 

hearings     ami      tin  ,1      formal      orders      is       1 
,  1  olded 
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I  think  a  similar  system  of  inspection  should  be  appl  ' 
to  gas  and  electric  companies,  and  as  far  as  practicable  to 
other   corporations   under   commission   control. 

Then  the  accident  question  is  one  that  I  have  thought 
about  a  great  deal.  It  is  the  most  serious  condition  that  the 
railroads  have  to  meet,  and  public  excitement  and  the  tense 
situations  thereby  created  are  apt  to  result  in  biased  reports, 
in  the  desire  to  hurry  investigations  unduly  and  in  the  mak- 
ing of  orders  affecting  some  elements  of  operation,  without 
proper  consideration  of  other  elements  which  may  be  equally 
important. 

I  have  in  mind  the  demand  for  steel  cars.  That  seems 
to  have  been  almost  universal  in  connection  with  recent  ac- 
cidents. Numbers  of  bills  have  been  framed,  and  in  some 
instances  recommended  by  commissions,  looking  to  the  final 
replacement  of  all  wooden  cars  now  in  service.  No  proper- 
consideration  is  given  in  such  proposals  to  the  enormous  cost 
involved,  or  to  the  increased  average  weight  of  the  new 
equipment.  The  weights  upon  locomotive  driving  wheels 
have  increased  almost  40%  with  consequent  increase  in 
strain  upon  track  and  structures.  As  a  result,  the  con- 
ditions of  stress  on  the  tracks  of  our  railroads  have  grown 
to  an  amount  for  which  there  is  no  precedent.  Over  three 
thousand  rails  per  year  break  in  the  state  of  New  York 
alone,  when  the  conditions  are  favorable.  When  they  are  un- 
favorable because  of  a  severe  winter,  the  breakage  exceeds 
five  thousand  rails.  Upon  the  divisions  of  some  railroads 
carrying  heavy  traffic,  so  many  breakages  occur  in  the  cold- 
est weather  as  to  be  a  serious  source  of  delay  to  trains. 

X.>w  in  the  papers,  when  a  rail  breaks,  and  a  serious  acci- 
dent occurs,  you  probably  see  that  it  is  due  to  the  inferior 
product.  As  a  matter  of  fact,  it  is  not  a  question  of  the  man- 
ufacturer at  all:  it  is  a  question  of  these  severe  conditions, 
and  partly  a  question,  possibly,  of  the  lack  of  experience,  a 
lack  of  fine  study  of  all  the  details  of  the  manufacture  of 
rails  and  of  all  the  elements  which  enter  into  the  effect  of 
locomotives  and  cars  upon  the  tracks. 

I  may  be  much  behind  the  times  in  this  matter,  but  it 
seems  clear  to  me  that  progress  in  the  installation  of  steel 
cars  is  quick  enough  without  legislation,  and  that  pro- 
posals to  force  all  wooden  cars  out  of  service  are  extravagant 
and  unnecessary,  and  will  result  eventually  in  increased  cost 
and  diminished  service  to  the  public.  Other  things  are 
needed  more  than  steel  cars,  and  the  money  available  for 
improvements  is  limited.  Of  course,  increase  in  safety  to 
travel  is  to  be  strived  for  constantly,  but  we  may  pay  too 
great  a  price  for  it,  especially  when  safety  in  one  direction 
may  mean   danger  in   another. 

Collisions  have  occurred,  of  course,  and  terrible  collisions, 
which  ought  not  to  have  occurred,  but  what  is  needed  is  a 
patient  study  of  the  elements  which  go  to  prevent  collisions, 
rather  than  the  study  of  methods  by  which  the  results  of 
those  collisions  can  be  minimized.  I  have  in  mind  especially 
the  New  York.  New  Haven  &  Hartford  Railroad.  It  seems  to 
me  that  it  would  be  a  public  calamity,  at  least  for  the  people 
residing  in  New  England,  if  the  cars  operating  on  every  sec- 
tion of  the  lines  through  that  locality  were  required  to  be 
changed  to  steel  and  the  wooden  cars  thrown  away.  The 
woo.len  cars  are  plenty  good  enough  for  a  vast  amount  of 
that  service,  and  if  heavy  steel  cars  are  required  to  be  sub- 
stituted, there  probably  would  be  only  the  one  alternative, 
and  that.  Is,  to  diminish  the  service  which  so  many  of  those 
localities    need    vitally. 

In  many  sections  there  Is  need  for  Increased  local  passen- 
ger service,  and  yet  I  recently  heard  a  commissioner  of  one 
of  the  Western  states  Bay  that  he  believed  the  time  would 
•.hen  legislation  would,  In  the  Interest  of  safety,  pre- 
irent  tin-  building  of  any  bu(  double-track  rallroadB.  He 
evidently  did  riot  consider-  that  such  laws  would  prohibit 
the   co  oi   thousands  of  miles  of   light  feeder  lines 

;ill   over   the  country. 

rei  lilt    to   be  hoped   for  from   the  systematic  inspection 
i    i  Is   that  when   accidents   occur,    the   commis- 

sions will  be  willing  to  beai  theli  fall  pari  ol  the  responsi- 
bility and  refrain  from  sweeping  blame  directed  against 
operating  officers  foi  defects  In  conditions  which  should  be 
detected  by  adequate  st.-it<-  Inspection.  In  common  fair- 
ness also,  the  commissions  should  do  all  in  their  power  to  stop 
iii<-    demand    for    Indictment    oi    rallri  In    connec- 

tion   with    accidents.       \.l\  Ineeri    who    have    studied    the 

II    any,    railroad    office]   .    (all 
theli    dutj    to    theli    fellow   officers  and    i"   t he 
publli  I  'i  their  efforts  sometlmee  fall  short, 

it  Ih  '  idgment  rather  than  a ny  ln- 

t  hli  h    i  ->  n    be    ci  rftnl  nal,      The    danger 

Insepa  rable 

dents,  will  tend  bl<    mi  n  out  of 

ol    public    hui-vIco   control 


has  increased  my  belief  that  legislation  involving  details  of 
operation  should  be  a  matter  of  last  resort.  It  is  too  in- 
flexible and  cannot  allow  sufficiently  for  the  varying  condi- 
tions of  service.  Regulation  by  a  fair  commission  is  much 
to  be  preferred,  and  such  regulation  should  be  founded  upon 
as  complete  knowledge  as  possible,  and  following  constant 
efforts  to  obtain  an  understanding  of  the  complex  condi- 
tions  involved. 

I  do  think  that  it  is  the  right  and  the  duty  of  engineers 
to  take  part  in  the  solution  of  these  great  problems.  They 
can  only  be  settled  properly  after  the  truth  has  been  ascer- 
tained, and  a  fundamental  duty  in  engineering  is  to  ascer- 
tain the  truth  and  to  work  in  accordance  with   it. 

There  seems  to  be  a  new  spirit  in  connection  with  this 
matter.  It  is  not  a  "public  be  damned"  spirit  at  all;  it 
is  the  spirit  of  cooperation;  it  is  the  spirit  of  giving  the 
community  what  they  are  fairly  entitled  to.  In  this  con- 
nection I  want  to  say  that  I  hardly  know  of  any  improve- 
ment which  is  so  much  needed  throughout  this  state  and 
country  as  an  improvement  in  municipal  administration.  I 
am  astonished  at  some  of  the  difficulties  which  are  imposed 
upon  public  service  corporations,  especially  upon  street  rail- 
roads, by  the  utter  lack  of  consideration,  the  utter  lack  of 
general  public  sense  of  duty,  I  might  call  it,  that  is  in- 
volved in  the  constitution  of  the  average  board  of  alder- 
men. 

I  have  in  mind  one  situation  in  one  of  the  large  cities 
where  good  engineering  -would  indicate  the  need  of  straight- 
ening the  lines,  moving  them  back  from  one  street  to  a 
nearby  street,  and  yet  it  is  impossible  under  the  law  for  the 
commission  to  do  anything  to  solve  that  difficulty.  The 
situation  as  it  exists  now  is  in  the  hands  of  a  local  alder- 
man and  he  is  holding  it  right  where  he  wants  it  and  where 
probably  he  will  hold  it  for  years  yet,  unless  the  law  is 
changed  so  as  to  take  it  out  of  his  hands,  or  unless  the  city 
government  is  changed  in  such  a  way  as  to  make  individual 
aldermen  less  of  a  power  than  they   are  at  present. 

We  need  great  improvement  in  the  government;  we 
need,  I  think,  to  give  more  honor  to  the  men  in  the  gov- 
ernment. They  are  trying  to  do  their  duty.  We  need  to 
give  our  governors  longer  terms.  For  instance,  the  com- 
mission with  which  I  am  connected  has  been  in  service  six 
years  and  six  months,  and  during  that  time  we  have  had  to 
report  to  five  governors.  No  governor  has  a  chance  to 
become  acquainted  with  anything  like  the  mass  of  the  ad- 
ministrative detail  under  his  direction.  He  has  no  oppor- 
tunity to  go  to  one  department  and  then  to  another  and 
to  endeavor  to  instill  enthusiasm  in  it.  He  has  to  start  to 
work,  if  he  wants  to  make  a  record,  to  meet  the  public  view 
and  frame  or  recommend  laws  and  indicate  investigations, 
and  do  a  vast  amount  of  other  work  which  he  ought  to  take  a 
year  or  two  to  consider  before  he  does  anything  in  the 
way  of  actual  execution.  Those  are  the  conditions  which 
he  has  to  meet,  and  I  am  very  glad  that  engineers  are  join- 
ing with  lawyers,  with  business  men  and  all  others  in  the 
community,  in  an  honest  effort  for  their  solution. 


Eiattes'ffiAimttiioir&.aE  lR,©p©2=ll  ©ir&  E^o^ana^ 
cUsury  Wsiter  P©lllkiati3i©ir& 

A  report  on  the  field  work  Eor  the  investigation  of  the 
pollution  of  the  boundary  waters  of  the  United  States 
and  Canada  has  just  been  made  to  the  International 
Joint  Commission  of  which  James  A.  Tawney  is  chairman 
for  the  United  stales  and  T  C.  Casgrain  is  chairman 
for  Canada.  The  report  was  made  by  A.  J.  McLaughlin, 
surgeon  U.  S.  Public  Health  Service,  who  served  aa  di- 
rector of  the  field  work:  John  W.  P.  McCullough,  Chief 
Health  Officer  of  Ontario;  John  A.  Amyot,  Professor  of 
Hygiene,  University  of  Toronto;  and  Frederick  A.  Dal- 
lyn,  Provincial  Sanitary  Engineer  of  Ontario.  We  are 
indebted  to  Dr.  McLaughlin  for  an  advance  copy  oi'  the 
report. 

The  object  of  the  Hold  survey  unci  report  was  to 
supply  the  International  Joint  Commission  with  data 
which  will  enable  it  to  answer  the  first  of  two  questions 
propounded  to  the  commission  by  the  governments  of  the 
United  Stale-  and  Canada.  The  first  of  these  questions, 
and  the  one  to  which  the  report  is  addressed,  may  be 

qiiuled    iii    full    as   follows: 
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To  what  extent,  by  what  causes  and  in  what  localities 
have  the  boundary  waters  between  the  United  States  and 
Canada  been  polluted  so  as  to  be  injurious  to  the  public 
health  and   unfit   for  domestic   or   other  uses? 

The  second  question,  an  answer  to  which  is  not  under- 
taken in  the  report,  relates  to  remedial  or  preventive 
measures  needed  "to  fulfill  the  obligations  undertaken  in 
Article  IV  of  the  Waterways  Treaty  of  Jan.  11,  1909. 
between  the  United  States  and  Great  Britain,  in  which 
it  is  agreed  that  the  waters  therein  defined  as  boundary 
waters  and  waters  flowing  across  the  boundary  shall  not 
be  polluted  on  either  side  to  the  injury  of  health  or  prop- 
erty on  the  other." 

The  report  acknowledges  the  assistance  rendered  by 
the  United  States  Public  Health  Service,  the  provincial 
boards  of  health  of  Ontario  and  Quebec,  the  State 
Board  of  Health  of  Michigan,  and  the  Department  of 
Health  of  the  State  of  New  York. 

The  field  of  the  investigation  was  extensive,  but  may 
be  summarized  by  stating  that  the  greater  part  of  the 
work  was  done  on  the  connecting  rivers  and  contiguous 
ends  of  the  lakes.  The  water-supply  and  sewage  disposal 
of  each  municipality  and  the  typhoid-death  rates  of  many 
of  them  were  investigated.  Samples  were  collected  from 
1417  regular  sampling  points.  Altogether  some  19,000 
samples  were  examined,  some  of  them  not  being  from  the 
regular  sampling  points. 

Total  bacteria  counts  by  several  methods  and  also  B. 
coli  determinations  were  made.  It  was  found  that  while 
"the  great  bulk  of  the  Great  Lakes  water  remains  in  its 
pristine  purity,"  yet  in  "certain  localities  on  the  Great 
Lakes  and  in  all  their  connecting  waterways  sewage  pol- 
lution" exists.  The  "colon  bacillus  is  practically  never 
normally  present  in  unpolluted  waters"  and  the  "normal 
total  bacterial  count  on  nutrient  agar  (-f-  10)  of  the 
Great  Lakes  waters  is  below  10  per  c.c." 

The  condition  is  far  different  near  the  cities  on  the 
lakes  and  in  the  lanes  of  concentrated  boat  traffic.  Within 
the  area  investigated,  every  city  discharges  its  sewage  un- 
treated  into  the  lakes  or  connecting  rivers  and  practically 
the  same  is  true  of  the  vessels  on  the  lakes — estimated  by 
the  United  States  to  have  a  population  of  14,000,000  per 
season. 

The  distance  that  sewage  pollution  from  the  cities  ex- 
tends into  the  lakes  was  found  to  be  "constantly  chang- 
ing, due  to  the  currents,  which  are  themselves  depend- 
ent upon  the  direction  and  velocity  of  the  wind."  The 
report  continues: 

In  two  situations,  at  the  mouths  of  the  Detroit  and  Ni- 
agara rivers,  serious  pollution  extends  normally  over  ten 
miles  into  the  lake  receiving  the  discharge.  At  times  it  may 
travel  much  further.  It  was  shown  to  travel  in  Lake  Ontario 
on  occasion   16  miles,  and   in  Lake  Erie  18  miles. 

The  distance  vrhich  intake  tunnels  would  have  to  be 
driven   to   reach    pure  water  and   the  difficulties  and   cost 

involved  in  driving  tunnels  to  the  intakes  and  in  locating 

intakes  "below  the  70-ft.  depth"  (which  depth  the  report 
assumes  to  be  necessary),  "make  it  inadvisable  in  mosi 
instances  to  attempt  to  secure  water  from  the  lakes  which 
would  not  require  treatment."  Furthermore,  "there  is 
not  a.  municipality  using  lake  water  which  can  be  said  to 
possess  a  safe  water-supply  without  treatment,"  ye1 
"until  \civ  recently  the  use  of  untreated  water  was  the 
ride."     Continuing,  the  report  says  : 

in  certain  localities  the  pollution  Is  so  great  as  to  Im- 
poie  an  unreasonable  burden  upon  any  known  method  of 
water  purification,  and  where  Intakes  are  located  In  such 
localities  some   method   of  eliminating  or  reducing  the   pollu- 


tion,    whether     from,     boats 
necessary. 


lunicipalities,      is      absolutely 


The  report  urges  the  folly  of  depending  upon  water- 
supplies  which  are  safe  the  greater  part  of  the  time,  but 
are  liable  to  cause  an  epidemic  like  the  one  at  Erie, 
Penn.,  in  1911.  It  also  urges  the  importance  of  both 
comprehensive  sanitary  surveys  and  daily  bacterial  analy- 
ses, instead  of  depending  upon  occasional  bacterial  counts 
only,  and  being  satisfied  with  averages,  at  that. 

The  published  report  will  contain  a  mass  of  data  for 
the  various  sampling  points,  the  headquarters  for  which 
extended  from  the  Rainy  River  at  Fort  Frances,  Out., 
and  Lake  Superior  (Thunder  Bay)  at  Port  Arthur,  Out., 
through  to  the  Niagara  River  at  Youngstown,  N.  Y.,  and 
the  St.  Lawrence  River  at  both  Montreal  and  Quebec. 
To  the  Fort  Francis  headquarters  955  samples  were  taken 
from  192  points  ou  the  Rainy  River.  The  greatest  num- 
ber of  samples  (1812)  was  taken  to  Detroit,  Mich.,  from 
70  sampling  points  ou  the  St.  Clair  River  and  Lake,  the 
Detroit  River  and  Lake  Erie. 


The  Roadbed  Suddenly  Sank,  at  Pittston,  Penn.,  under  the 
weight  of  a  Lehigh  Valley  R.R.  locomotive  and  tender,  on 
Jan.  22.  According  to  press  dispatches,  the  ground  surface 
at  this  point  is  undermined  by  the  Pennsylvania  Coal  Co.  No 
one  was  badly  injured.  The  locomotive  and  tender  fell  on 
end,  a  distance  of  about  15   ft. 

Excnvation  in  the  Panama  Canal  still  continues,  but  is 
much  less  than  it  has  averaged  through  the  past  seven  years. 
The  total  amount  of  excavation  for  December,  1913,  was 
1.5S1.726  cu.yd.,  a  daily  average  of  60.835  cu.yd.  for  each  of 
the  26  working  days.  The  rainfall  in  the  month  was  3.57  in. 
In  December  3144  cu.yd.  of  concrete  were  laid  and  31.120 
cu.yd.   of  fill   were   placed   in   dams. 

The  Metropolitan  Sewernge  <  onimiHsion  of  New  York. 
which  has  been  investigating  the  pollution  of  the  waters  sur- 
rounding the  city  and  devising  plans  to  stop  the  pollution, 
has  announced  that  its  final  report  will  be  completed  by 
May  1.  It  recommends  the  creation  of  a  new  commission,  to 
be  charged  with  the  construction  of  remedial  works,  evi- 
dently in  accordance  with  its  plans.  The  members  of  the 
commission  have  tendered  their  resignation  to  Mayor  Mitchel, 
to  take  effect  when  the  report  of  the  commission  is  filed  with 
the  mayor. 

The  Narrows  Siphon.  \ew  York  City — The  Board  of  Wa- 
ter Supply  of  the  City  of  New  York  received  bids  Jan.  27  for 
9S00  ft.  of  36-in.  submarine  pipe,  to  be  laid  under  the  Nar- 
rows in  New  York  Harbor,  connecting  the  Bay  Ridge  Sec- 
tion of  Brooklyn  and  the  Borough  of  Richmond.  The  .work 
will  cost  about  one  million  dollars.  Itemized  bids  submitted 
by  contractors  for  this  work  will  be  found  on  p.  68  of  the 
Construction  News  Section  of  this  issue.  The  contract  was 
let  to  the  Merritt,  Chapman  Derrick  &  Wrecking  Co.,  of  New 
Y..rk    City,    for    $996,S62.75    on    Jan.    27. 

\  Signal  Tower  Burned  just  outside  the  North  Station  of 
the  Roston  &  Maine  R.R.,  in  Boston.  Mass.,  on  Jan.  14,  caus- 
ing an  Interruption  to  service.  Tower  A  controls  the  eight 
tracks  which  approach  the  station  over  Drawbridge  No,  l. 
across  the  Charles  River.  During  the  tire,  many  express 
trains  were  stalled  in  the  train  shed  and  incoming  trains. 
especially  locals,  extended   us   far  out   as   Bast  Somervllle. 

The  section  controlled  by  Tower  A  has  been  divided  into 
six  sections  and  these  have  been  placed  in  charge  of  the  six 
towermen,  who  are,  of  course,  familiar  with  these  tracks, 
At  each  switch  a  man  will  be  placed  with  the  necessary  Bags 
and  lanterns,  for  day  and  night  signaling.  Six  shanties  will 
be  erected,  equipped  with  telephones  connecting  with  the 
trainmaster,  who  will  direct  the  movements  of  the  trains  by 
these    means. 

The  lir.uk  In  the  ilO-lu.  Wnter  Main  at  Rookwood  Cross- 
ing. Cincinnati,  on  Deo.  >'•■  1918,  which  caused  the  death  of 
two  men,  was  due  to  the  caving  In  of  s  tunnel  which  was 
being  driven  beneath  the  water  main  to  carry  a  sewer  21  In. 
in  diameter.     This  sewer  was  being  constructed  to  drain  an 

underpass    In    connection    with    grade-crossing    elimination    on 
the    Pennsylvania    R.R.      The    work    was    being   done    by    con- 
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tract.  The  two  men  who  lost  their  lives  were  laborers  work- 
ing in  the  tunnel.  Due  to  the  lack  of  auxiliary  water  sir- 
vice,  the  downtown  or  business  section  of  the  city  was  either 
without  water  or  else  had  water  under  low  pressure  only. 
for  several  days.  Elevators  in  office  buildings  could  not  be 
run  and  several  manufacturing  plants  were  forced  to  shut 
down.  Besides  this,  the  city  was  in  grave  danger  through 
inadequate  fire  protection.  The  water-works  department  of 
the  city  (B.  L.  Baldwin,  general  superintendent)  has  under 
consideration  measures  to  safeguard  the  water-supply  in  case 
of  another  accident  of  this  kind.  We  are  indebted  to  H.  S. 
Morse,  Engineer  in  Charge  of  the  Division  of  Sewerage,  of  the 
Engineering  Department  of  the  City  of  Cincinnati,  for  the 
information  given  above. 

Tests  of  Large  Retnforced-Concrete  Columns  are  being 
made  by  the  Committee  on  Reinforced  Concrete  and  Building 
Laws  of  the  American  Concrete  Institute.  The  columns  to  be 
tested  are  12  ft.  in  length  and  20  in.  in  diameter,  reinforced 
both  with  straight  rods  and  spirals.  The  diameter  of  the 
shaft  of  the  column  is  enlarged  to  28  in.  at  both  ends.  Each 
end  of  all  vertical  rods  was  milled  and  fitted  with  an  indi- 
vidual cast-iron  base  plate  milled  on  the  bottom,  and  care  was 
taken   to  keep  these  bases   in   the  same  plane. 

The  columns  were  divided  into  the  following  groups: 
Group  I,  vertical  steel  variable;  1%  spiral,  no  vertical  steel; 
1%  spiral,  1%  vertical  steel;  1%  spiral,  2%  vertical  steel; 
1%  spiral,  6%  vertical  steel.  Group  II,  increasing  spiral;  2% 
spiral,  1%  vertical  steel.  Group  III,  effect  of  protective  shell; 
lrc  spiral,  1%  vertical  steel.  Group  IV,  plain  concrete.  Group 
V,  vertically  reinforced  columns  as  follows;  1%  vertical  steel 
Yt  in.  diameter,  hoops  12  in.  apart;  2%  vertical  steel,  %  in. 
diameter,  hoops  12  in.  apart;  4%  vertical  steel,  hi  in.  diam- 
eter, hoops  12  in.  apart.  Concrete  is  mixed  in  the  proportion 
of    l:iy2:3. 

The  columns  were  cast  in  New  York  City  as  a  part  of  a 
building  operation  going  on  there  on  Nov.  19,  22  and  26,  1913, 
and  the  tests  will  begin  Feb.  15,  1914,  at  which  time  the  con- 
crete will   be  approximately   90   days   old. 

The  Chicago  Subway  System  for  carrying  street  cars 
through  the  congested  district,  as  planned  by  B.  J.  Arnold 
and  noted  in  our  issue  of  Jan.  22,  has  been  modified  somewhat 
in  regard  to  the  initial  construction.  The  revised  plan,  as  sub- 
mitted to  the  council  committee  by  Mr.  Arnold,  retains  the 
north  and  south  line  on  Clark  St.,  but  eliminates  the  horse- 
Bhoe  loop  connecting  with  the  two  present  river  tunnels  of 
the  west  side  lines.  For  the  accommodation  of  the  west  side 
lines  he  proposes  a  subway  on  Madison  St.,  extending  from 
Michigan  Ave.  to  Ashland  Ave.  This  would  involve  a  new 
tunnel  under  the  river,  in  addition  to  the  two  west  side  tun- 
nels  at  Van  Buren  and  Washington  St.  The  two  lines  would 
be  the  beginning  of  a  complete  subway  system,  and  both 
would  be  double-track  lines.  In  the  outlying  districts  he 
would  provide  five  short  tunnel  crossings  also  (four  under  the 
river  and  one  under  a  group  of  railway  yards),  to  facilitate 
it  iltlc  of  the  present  surface  lines.      The  cost  is  estimated 

at    $10,478,000    for    the    Clark    St.    subway,    $11,224,000    for    the 
on   St.   subway,   and    $7,886,000   for   the   five   tunnels.      This 
amounts    to    $29,587,000,    while    it    is    estimated    that    by    1917 
tion  fund  will  amount  to  about  $22,000,000  in  addition 
to    which    the    present    ordinandi  s    require    the    companies    to 
Hot  over  $5,000,000   on   the   work   when   required   by   the 
city. 

The    (irrater    Winnipeg    Water    District    Project    is    making 

headway.      Although   it   is   only  a    few   months  since  the 

ommendlng    the    Shoal    Lake    supply    was    submitted 
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Mr.  Grant  Davis,  of  Whitehouse,  N.  J.,  has  been  appointed 
County    Engineer    of    Hunterdon    County,    N.    J. 

Mr.  A.  C.  Adams,  Superintendent  of  Motive  Power  of  the 
Spokane,  Po  tland  &  Seattle  Ry.,  Portland,  Ore.,  has  resigned. 

Mr.  H.  H.  Sherer,  recently  Superintendent  of  Streets, 
Evanston,  111.,  has  been  appointed  City  Manager  of  Gleneoe. 
Til. 

Mr.  D.  E.  Woozley  has  been  appointed  Engineer  of  Main- 
tenance-of-way  of  the  Union  R.R.,  East  Pittsburgh,  Penn., 
succeeding   Mr.    W.    S.    Gibson,    resigned. 

Mr.  D.  Walker  Wear,  formerly  with  the  Chicago  Tunnel 
Co.,  Chicago,  111.,  has  been  elected  Vice-President  of  the 
Stow   Manufacturing  Co.,   Binghamton,   N.   Y. 

Mr.  H.  R.  Carter,  Highway  Engineer  of  Pulaski  County, 
Ark.,  has  been  appointed  State  Highway  Engineer  of  Arkan- 
sas,  succeeding   Mr.   E.   A.   Kingsley,    resigned. 

Mr.  W.  E.  Fry  has  been  elected  President  of  the  newly 
organized  Monarch  Engineering  Co.,  404  White  Bldg.,  Seattle, 
Wash.     The   Treasurer   is   Mr.   H.    D.    McCleod. 

Mr.  Thomas  E.  Dwyer,  a  manufacturer  of  lead-lined  iron 
water  pipe,  of  Wakefield,  Mass..  has  been  appointed  a  member 
of  the  Metropolitan  Water  and  Sewerage  Board,  Boston,  Mass. 

Dr.  Sigismund  S.  Goldwater,  Superintendent  of  the  Mount 
Sinai  Hospital,  New  York,  has  been  appointed  Health  Com- 
missioner of  the  City  of  New  York,  succeeding  Dr.  E.  J. 
Lederle. 

Mr.  Charles  W.  Abbott,  for  many  years  Sales  Manager 
of  the  J.  A.  &  W.  Bird  Co.,  Boston,  Mass.,  has  resigned  to 
accept  a  similar  position  with  the  Spray  Engineering  Co., 
also   of   Boston. 

Mr.  G.  H.  Ashman  has  resigned  as  Assistant  Master  Me- 
chanic of  the  Juanita  shops  of  the  Pennsylvania  R.R.,  at  Al- 
toona,  Penn.,  to  accept  a  position  with  the  General  Electric 
Co.,   Schenectady,  N.  Y. 

Dr.  Richard  Moldenke,  M.  Am.  Soc.  M.  E.,  has  resigned  as 
Secretary  of  the  American  Foundrymen's  Association,  after 
many  years  of  service.  It  is  expected  he  will  continue  to  act 
in    an    advisory    capacity. 

Col.  Wm.  C.  Gorgas,  Assistant  Surgeon  General  of  the 
United  States  Army  and  Chief  Sanitary  Officer  of  the  Panama 
Canal  Zone,  has  been  appointed  Surgeon  General,  subject  to 
confirmation   by   Congress. 

Mr.  P.  S.  Fitzgerald,  for  the  past  two  years  County  Engineer 
at  Moulton,  Ala.,  has  been  appointed  Salesman  of  the  Troy 
Wagon  Works  Co.,  Troy,  Ohio.  Mr.  Fitzgerald  was  with  this 
company   previous   to  going  to  Alabama. 

Mr.  E.  E.  Calvin,  Vice-President  and  General  Manager  of 
the  Southern  Pacific  Ry.,  has  been  elected  Vice-President  and 
General  Manager  of  the  Oregon  Short  Line  R.R.,  to  succeed 
Mr.   William  H.   Bancroft,   resigned.   Feb.   1. 

Mr.  Erich  Joseph,  formerly  Manager  of  the  New  York  City 
office  of  Orenstein-Arthur  Koppel  Co..  Koppel,  Penn.,  has  been 
promoted  to  be  General  Manager  of  the  company,  succeeding 
Mr.    A.   Reiche,    resigned   to   accept   a   position   in   Germany. 

Mr.  Robert  H.  Lee,  Assoc.  M.  Am.  Soc.  C.  E..  formerly  As- 
sistant Bridge  Engineer,  Bridge  Department  of  Cuyahoga 
County,  Ohio,  has  opened  an  office  in  the  Williamson  Bldg., 
Cleveland,  Ohio,  for  the  general  practice  of  civil  engineering. 

Prof  if  E.  Pressinger,  of  the  mechanical  engineering  de- 
partment  Hi'  Marquette  University,  Milwaukee,   Wis.  has  been 

appointed    Deputy   Inspector   of   the    boiler    Ins] tion    division 

oj    thi    State   Industrial   Commission  of  Wisconsin,  at  a  salarj 
of  $2000  per  annum. 

\h     i,     i;     \i!.m.    Engineer   of    Maintena if-way    of    the 

Chi   lapeaki    a     Rj     at  Covington,   Kj  .  has  been  promoted 

i i   Assistant   CI Ing a1    Richmond,   Va.,  succeeding 

in,    w.    p.    Steffens,    Assoc     M      \"i    Soc.    C.    E.,    resigned,    as 
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of    the    Tennessee    Central    R.R.,    Nashville     Tenn.,    has    l n 

i.  ,i    President    ol    i  he  Toledo   Ti  rmlnal    R.R.,   Toledo,   

Prom    1901    to   1906    Mr.   Newell    was   Vice-President    and    Gen 
•  •i.ii  manager  of  the  White  Pass  &   rukon   Route,  In    Vaska. 
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Mr.   S.   G.    Pollard.   M.    Am.   Soc.   M.    E„    of   Pollard    &    Ellms. 

[|  Consulting:  Engineers.  Cincinnati,  Ohio,  has  been  appointed  by 
City  Manager  H.  M.  Waite,  of  Dayton,  Ohio,  to  make  a  sys- 
tematic survey  of  the  Dayton  water-works.     Mr.   Pollard   was 

I  formerly    Superintendent    of   the    pumping-   department    of    the 

i  Cincinnati  water-works. 

Mr.   Prank   S.    Krug   has   been   appointed    City   Engineer   of 

I  Cincinnati,  Ohio,  succeeding  Mr.  H.  M.  Waite,  recently  elected 
uCity  Manager  of  Dayton,  Ohio.     Mr.  Krug  is  a  former  County 

II  Engineer,  and  at  the  time  of  his  appointment  as  City  Engineer 
i1  %vas  Secretary  and  Assistant  Treasurer  of  the  Kirchner  Con- 
;  struction  Co.,  Cincinnati. 

Mr.  G.  C.  Cummin,  who  resigned  as  City  Engineer,  of  Day- 
I  ton,  Ohio,  in  May,  1913,  in  order  to  devote  his  whole  time  to 
I  flood  rehabilitation  and  flood-prevention  work,  has  been  re- 
I  appointed  City  Engineer.  Mr.  C.  H.  Kline,  who  has  been  act- 
I  ing  City  Engineer,  returns  to  his  former  position  as  Engineer 
I  of  the  Water  Department. 

Mr.    William    A.    Baldwin,    recently    Superintendent    of    the 
Delaware   and    Jefferson    divisions    of   the    Erie    R.R.,    at    Sus- 
I  quehanna,   Penn.,   has  been   promoted   to   be   Assistant   General 
i  Superintendent  of  the  Erie  grand  division,  at  New  York  City. 
I  Mr.   Baldwin   is  a  former  Division   Engineer  of  the   Erie.     He 
,  was   educated  at  Cornell  University  and  joined   the  engineer- 
|  ins    corps   of  the   Erie   R.R.,   in   1896,   as   a   rodman.     In   April. 
1909.    he    left    the    engineering    department    to    become    a    Di- 
vision   Superintendent. 

Mr.  Robert  P.  Howell,  M.  Am.  Soc.  C.  E.,  whose  election 
as  one  of  the  Commissioners  of  Phillipsburg,  N.  J.,  was  noted 
in  our  issue  of  last  week,  has  been  made  Director  of  Streets 
and  Public  Improvements  and  Town  Engineer.  Mr.  Howell 
was  not  Town  Engineer  at  the  time  of  his  election,  as  stated 
in  last  week's  issue,  but  had  been  for  several  years  previous 
to  January,  1913.  The  statement  that  he  had  also  served 
as  inspector  of  water-pipe  and  castings  at  the  Warren  Foun- 
dry was  erroneous  and  should  have  referred  to  Mr.  Oscar 
Bates,   another   of   the   newly   elected   commissioners. 

Mr.  H.  Bortin,  Assoc.  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Assistant  Engineer  in  charge  of  the  valuation  department  of 
the  Union  Pacific  R.R.,  and  as  a  member  of  the  company's 
valuation  committee,  to  become  Assistant  to  the  General 
Secretary  of  the  Presidents'  Conference  Committee  on  the 
valuation  of  the  railways  of  the  United  States.  His  head- 
quarters will  be  in  the  Broad  St.  Station,  Philadelphia,  Penn. 
Before  his  work  with  the  Union  Pacific  R.R..  Mr.  Bortin  was 
with  the  engineering  staff  of  the  Isthmian  Canal  Commission 
in  Panama,  where  for  two  and  a  half  years  he  was  engaged 
in  municipal  and  hydraulic  engineering  work.  He  is  suc- 
ceeded on  the  Union  Pacific  R.R.  at  Omaha,  Neb.,  by  Mr. 
G.   P.   Turner,   as   noted   in   our   issue   of  last  week. 

Mr.  George  H.  Bremner,  M.  Am.  Soc.  C.  E.,  recently  Engineer 
of  the  Illinois  district  of  the  Chicago,  Burlington  &  Quincy 
R.R.,  has  been  appointed  Assistant  District  Engineer  of  the 
Chicago  district  for  the  Interstate  Commerce  Commission 
valuation  of  railways.  Mr.  Bremner  graduated  from  the  Uni- 
versity of  Iowa  in  civil  engineering  in  1SS3.  He  had  pre- 
viously served  as  a  draftsman  with  the  Chicago,  Burlington 
&  Quincy  R.R.  Following  his  graduation  he  began  as  a  rod- 
man  on  the  construction  of  the  Chicago.  St.  Paul  &  Kansas  City 
Ry.  In  September  of  the  same  year  he  was  made  transitman 
on  maintenance-of-way  on  the  Chicago  &  Northwestern  Ry. 
The  next  spring  he  entered  the  service  of  the  Chicago,  Bur- 
lington &  Quincy  R.R.  as  a  transitman  on  preliminary  sur- 
veys, and  he  has  since  been  continuously  in  the  service  of  this 
railway  and  its  subsidiaries.  He  was  successively  promoted 
to  be  draftsman  In  the  construction  department,  Division  En- 
gineer of  Maintenance-of- way,   and   District   Engineer. 

Mr.  John  Wilson  has  resigned  as  City  Engineer  of  Duluth, 
Minn.,  owing  to  what  he  believes  to  be  unjust  and  malicious 
criticism  of  his  department.  In  his  letter  of  resignation  are 
several  points  well  worthy  of  consideration  by  the  general 
public  as  well  as  by  other  engineers: 

When  a  technical  man  engages  In  municipal  work  he  must 
expect  to  have  his  work  passed  upon  by  a  public  for  the  most 
part  unqualified  to  do  so:  but  from  whom  helpful  suggestions 
may  be  received,  as  well  as  many  Impossible  demands.     When 

these    suggestions   or   demands   assume   a    malicious    nature,    the 

outgrowth  of  ulterior  motives,  and  an  official  is  unable  to  com- 
■  Muni  considerable  public  support  the  situation  becomes  dif- 
BcUlt  Indeed,  not  only  for  himself,  but  also  those  responsible 
for  his   appointment.      *      *      *      • 

In  leaving  the  service  of  the  city  I  have  no  apologies  to 
make   for  the   work   done    under   my   direction,     in   so   far   as 

matters     have     1 n     within     my     power     I     have     aetcd     on     the 

merits  of  the  questions  under  consideration,  without  attempt- 
lng  to   incur  special   favor  of  nny   one. 

As  to  those  now   In   my  department   whom   I   shall   leave   to 
mv  successor,  I  have  only  words  of  commendation.     They  need 
pathetic  support  and  encouragement  rather  than  continual 
criticism. 


Edward  W.  Chadwick,  Superintendent  of  the  Carolina  R.R., 
Kinston,   N.   C,  died   Jan.   20.   aged   43   years. 

Gregory  Heine,  a  retired  builder  and  contractor  of  Read- 
ing, Penn.,   di   d     n  Jan.   20,  at  the  age  of  89  years. 

Stephen  T.  Williams,  head  of  Stephen  T.  Williams  &  Staff, 
Inc.,  Efficiency  Engineers,  New  York  City,  committed  suicide 
on  Jan.   15. 

Isaacs  Richards,  Director  and  Consulting  Engineer  of  the 
Otis  Elevator  C  .,  of  Philadelphia,  died  at  his  home  in  Mor- 
ristown,  Penn.,  on  Jan.  20.  He  was  born  in  Finesville,  N.  Y., 
in    1848. 

Benjamin  Osgood  Pierce,  Hollis  Professor  of  Mathematics 
and  Physics,  at  Harvard  University,  died  at  his  home  in 
Cambridge,  on  Jan.  14,  at  the  age  of  60  years.  He  had 
taught  for  3S   years. 

John  C.  Kelly,  founder  and  for  the  past  44  years  Presi- 
dent of  the  National  Meter  Co.,  died  at  his  home  in  Brooklyn, 
N.  Y.,  on  Jan.  24.  Mr.  Kelly  was  a  charter  member  of  Amer- 
ican Water-Works  Association  and  attended  the  annual  meet- 
ings of  that  body  for  the  past  30  years.  He  was  born  in 
Woodstock,   Ireland,  on  Apr.   17,   1839. 

Ulysses  S.  Lutz,  M.  Am.  Soc.  C.  E.,  Assistant  Engineer,  in 
the  Finance  Department  of  New  York  City,  and  active  in 
early  railroad  location  and  construction  work,  died  at  his 
home  in  New  York,  on  Dec.  S,  1913.  Mr.  Lutz  was  born  in 
Philadelphia.  Penn.,  on  May  25,  1853,  educated  at  the  Poly- 
technic Institute  there,  and  began  railroad  work  as  a  rod- 
man   on   the   South   West   Pennsylvania   R.R. 

Donald  Alexander  Smith,  Lord  Strathcona  and  Mount 
Royal,  Hon.  M.  Can.  Soc.  C.  E.,  died  at  his  home  in  London, 
England,  Jan.  21,  in  his  94th  year.  His  name  is  best  known 
among  engineers  as  a  pioneer  promoter  of  Canadian  rail- 
ways, and  when  it  is  remembered  that  he  was  born  in  Scot- 
land in  1820,  several  years  before  railways  came  into  use  in 
Great  Britain,  the  Canadian  railway  development  in  which 
he  played  so  important  a  part,  has  been  truly  wonderful.  At 
18  years  of  age  he  left  his  home  to  enter  the  service  of  the 
Hudson  Bay  Co.  in  Canada,  where  for  many  years  he  was 
exiled  to  the  wildest  and  most  unknown  parts  of  the  Canadian 
wilderness.  He  advanced  steadily  in  the  service  of  the  fur 
company  until  he  became  its  head.  He  was  among  the  first 
to  see  the  need  of  a  Canadian  transcontinental  railway  and 
to  him  more  than  any  other  one  man  was  due  the  success 
of  Canadian  Pacific  Ry.  Previously  he  had  added  greatly  to 
his  fortune  by  participating  with  Mr.  James  J.  Hill  in  the 
organization  and  development  of  what  became  the  Great 
Northern  Ry.  He  subsequently  became  prominent  in  Canad- 
ian politics  and  for  many  years  had  been  High  Commissioner 
for    the   Dominion    of  Canada   at   London. 


COMING    MEETINGS 
NATIONAL  LIME    MANUFACTURERS'    ASSOCIATION. 

Feb.    4-5.     Annual    meeting    at    New    York.      Secy..    Fred    K. 
Irvine,  Chicago.   111. 
IDAHO   SOCIETY   OF  ENGINEERS. 

Feb.   5-7.    Annual  convention  at  Boise.    Secy.,  I.    i'.   Shall  ner, 
Boise. 
CONNECTICUT  SOCIETY  OF  CIVIL  ENGINEERS. 

Feb.     10-11.       Annual     meeting    at     Hartford.     Conn.       Secy.. 
J.    Frederick   Jackson,    Box    1304.    New    Haven.    Conn. 
OH  Ii  I    ENGINEERING    SOCIETY. 

Feb.    11-14.       Annual     meeting    at    Columbus.    Ohio.       Secy 
II.    W.    Seltz,    Columbus.    Ohio. 
NATIONAL  CONFERENCE  ON  CONCRETE  ROAD   BUILDING 
F«h.   12-14.     Meeting  at   Chicago.   111.     Secy.,  J.   1'.   Beck,   t: 
W     Adams   St..   Chicago.    111. 
NORTH     DAKOTA     SOCIETY     OF     ENGINEERS. 

Feb.    12-13.      Annual   convention   at    Fargo,   N.    D      Secj  .    W 
F.  Chan, Her.  University  of  North  Dakota,  University-,  n   u 
AMERICAN  CONCRETE   INSTITUTE 

Feb.    16-20.      Annual    meeting    In    Chicago.    111.      Secy.,    E.    E. 
ECrauss,   Harrison   Building,    Philadelphia. 
IOWA    ENGINEERING    SOCIETY. 

Feb.   18-20.     Annual  meeting  at  Council  Bluffs.  Iowa,     Secy., 
s.  m.  Woodward,   tows   City,   i>", 
MINNESOTA   ENGINEERS'   AND  SURVEYORS'   SOCIETY. 
Feb,   24-86.     Annual    meeting   ai    St,   Paul.   Minn      President, 
Wm.  Danforth,  4ii   Hackney  Building,  St.   Paul.   Minn 

INDIANA    SANITARY    AND    WATER    SUPPLY     ASSOCIATION 
Eel,.    26-27.       Annual    meeting     at     Indianapolis.    Ind.       Secj 

Dr    W,    F    Kins     indlanapoll  

HIGHWAY    ENGINEERS'    association    oF    MISSOURI 

Feb.    26-29        Annual    meeting    at    St,    Joseph.      Secy..    Ray    L. 
c.arglll,   St.   Joseph,   Mo. 
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ILLINOIS    WATER-SUPPLY    ASSOCIATION. 

Mar.   9-11.     Annua]   meeting  at   Urbana,   111.      Secy.,   Edward 
Bartow,   Urbana,    111. 
NEW    ENGLAND    RAILROAD    CLUB. 

Mar.   10.     Annual   meeting  at   Boston.     Secy.,   Wm.   E.   Cade, 
Jr..    633    Atlantic    Ave.,    Boston,    Mass. 
AMERICAN    RAILWAY    ENGINEERING    ASSOCIATION. 

Mar.    17-20.      Annual    convention    at    Chicago.       Secy.,    E.    H. 
Fritch,    900    S.    Michigan   Ave.,    Chicago,    111. 

Michigan  Engineering  Society — The  35th  annual  meeting 
was  held  at  the  Michigan  Agricultural  College,  East  Lansing, 
Mich.,  Jan.  13  to  15.  The  arrangements  were  in  charge  of 
Prof.  Arthur  J.  Decker,  of  the  University  of  Michigan,  owing 
to  the  recent  death  of  Mr.  Holmes,  who  had  been  secretary 
of  the   Society  for  a    number   of  years. 

The  papers  presented  included  the  following:  "Machine 
Design  and  Construction  at  the  Michigan  Agricultural  Col- 
lege," C.  J.  Kanz;  "The  Industrial  Law  from  the  Employers' 
Standpoint,"  C.  E.  Bement;  "Engineering  Practice  in  Turkey," 
John  R.  Allen;  "The  Sewage  Disposal  Plant  at  Sturgis,  Mich.," 
H.  C.  Sherman;  "The  State  Board  of  Health  and  the  Grand 
Rapids  Decision,"  W.  C.  Hoad ;  "Sanitary  Conditions  in  Mich- 
igan Cities  and  Villages,"  H.  F.  Vaughan;  "Flood  Protection 
in  Ohio,"  W.  J.  Sherman:  "Surveys  for  Highways,"  L.  D. 
Townsend  and  H.  L.  Brightman;  "Concrete,"  E.  F.  Smith; 
"Tests  of  Paving  Materials,"  H.  B.  Pullar;  "Problems  in  City 
Paving,"  A.  Lenderwick;  "The  Valuation  of  Public  Utilities," 
Hon.  L.  T.  Hemans;  "Excavation  in  Quicksand,"  W.  W.  Brig- 
den;  "The  Topographical  Survey  of  Michigan,"  R.  C.  Allen; 
"Land    Surveying,"    A.    N.    Bateman. 

The  annual  dinner  was  held,  and  there  were  visits  of  in- 
spection to  points  of  interest.  The  officers  elected  for  1914 
are  as  follows:  President.  J.  J.  Cox,  Ann  Arbor,  Mich.;  Vice- 
President,  D.  E.  Teed,  Cadillac,  Mich.;  Secretary,  S.  J.  Hoexter, 
Ann   Arbor,   Mich. 

Albany  Society  of  Civil  Engineers — The  annual  dinner 
and  meeting  was  held  at  Keeler's  Hotel,  Albany,  on  Jan. 
27.  The  officers  elected  for  1914  were:  President,  Frank  R. 
Lanagan;  1st  Vice-President,  Harvey  O.  Schermerhorn;  2d 
Vice-President.  John  E.  Byron;  3d  Vice-President,  Rupert 
Sturtevant;  Secretary,  Ernest  G.  Raynor;  Treasurer,  Edward 
H.    Sargent. 

American  Institute  of  Consulting  Engineers — At  the  an- 
nual meeting  following  the  usual  monthly  dinner  held  in  New 
York  City  on  Jan.  20  formalities  were  gone  through  by  which 
the  property  of  the  Institute  as  originally  organized  was 
transferred  to  the  American  Institute  of  Consulting  Engi- 
iii ••■rs.  Inc.  A  new  council  was  elected,  the  work  of  the  past 
year  was  reviewed  and  various  committee  reports  were  pre- 
sented. 

President  Noble  outlined  the  efforts  made  by  a  committee 
to  bring  to  the  attention  of  various  appointing  authoriies  the 
desirability  of  appointing  engineers  on  various  Federal,  state 
and  municipal  public  commissions,  or  as  head  of  various 
tments.  Ailing  with  committees  from  other  engineer- 
ing societies  a  successful  campaign  was  made  against  the 
efforts  of  a  si  en  I  socli  iv  to  get  through  the  New  York  Legis- 
lature  a  bill  for  licensing  civil  engineers.  A  joint  committee 
sitting  Bye  or  six  national  engineering  societies  is  now 
at  work  and  has  practically  completed  the  framing  of  a  bill 
for  the  registration  rather  than  the  licensing  of  engineers, 
'in  completion  of  the  draft  of  the  bill  it  will  be  reported  to 
the  several  societies  and  the  work  of  the  joint  committee 
will   cease. 

In  conclusion  Mr.  Noble  said  a  few  winds  regarding  the 
standing  of  the  Institute.  As  reasons  in  favor  of  confining 
the  membership  Of  the  Society  to  a  relatively  small  number 
of   compi  tenl  ■    ■  ■!    i  hat    no    oi  her   society 

could  hav.  done  as  much  effective,  disinterested  work  as  did 
the  Institute  durlni  n      The  report  of  B.  W.  Stern, 

secretary  and  treasurer  (101  Park  Ave.,  New  York  City), 
showed    thai    thi    membei    hip   oi    the    instituti    had    Increased 

from  62  to  TO  durin      thi  -      Five  i itings  were  held   with 

an  average  attend    nee  There   wen-  eleven  meetings  of 

the  council  with  ai  ittendai f  f our      \  small  cash 

balance  was  In  band  al  thi  end  ol  the  year  besides  a  con.  Ider- 
ted   in   bonds, 

There  were  various  other  committee  reports,  but  Anal 
action  was  not   take:  of  thi  m. 

Tin-  canvass  of  ballots  for  members  of  thi    council   of   the 

ol     Con   oi  1 1  ii.'     in    i  in  era,     I  nc,    showed 

that  the  folio  I  lected      Ufred   Nobli  ,  New   York, 

go,  and    Frank    3    Bprague,   New   Fork, 

[ontn  '  i  Daniel  H)  Moi  a  n,  New 
mil h,  New  Voi  k,  To,-  two  real  I  Inn  r 
rthell,  N.w  Fork,  Henrj  \v  Bodge,  New  Fork,  and 
i 

iMi'-'i Water-Works    laaoclotton,    Nen    fork    lection 

.  IhIoii    of    tho 


constitution  of  the  American  Water-Works  Association,  nearly 
a  hundred  members  and  guests  of  the  Association  in  New  York 
and  vicinity  met  at  lunch  in  New  York  City  on  Jan.  20  and 
subsequently  organized  a  New  York  Section.  A  very  simple 
form  of  constitution  w-as  adopted,  which  provides  that  the 
affairs  of  the  section  shall  be  administered  by  a  committee  of 
five,  which  shall  select  from  its  members  a  chairman  and  sec- 
retary for  the  section.  The  terms  of  service  of  the  first  com- 
mittee will  range  from  one  to  five  years  each,  as  determined 
by  lot.  The  successors  to  these  members  of  the  committee 
will  be  elected  for  terms  of  five  years.  The  composition  of  the 
first  committee  is  as  follows:  Allen  Hazen,  J.  Waldo  Smith, 
Robert  Milligan,  and  Henry  De  Forest  Baldwin,  all  of  New 
York  City,  and  Morris  Sherrerd,  Newark,  N.  J.  Members  of 
the  American  Water-Works  Association  resident  in  New  York 
and  New  Jersey  are  eligible  to  membership  in  the  New  York 
section.  To  join  the  New  York  section  membership  in  the 
Association  is  necessary.  The  section  expenses  up  to  25%  of 
the  annual  dues  of  section  members  are  met  by  the  parent 
Association.  It  is  hoped  that  sections  will  be  organized  in 
other   parts   of  the   country. 

After  the  business  of  the  meeting  had  been  transacted 
George  W.  Fuller,  consulting  engineer,  of  New  York  City, 
presented  a  verbal  abstract  of  a  long  paper  which  he  had 
written  for  the  section.  The  paper  reviews  in  much  detail 
the  history  of  efforts  to  secure  the  filtration  of  the  Croton 
water-supply  of  New  York  City.  In  opening  his  remarks,  the 
speaker  stated  that  in  Germany  there  is  a  well  followed 
unwritten  rule  to  the  effect  that  all  surface  waters  shall  be 
filtered.  The  operation  of  filter  plants  is  under  the  super- 
vision of  the  Imperial  Government.  Much  the  same  rule  as 
to  nitration  is  followed  in  Great  Britain.  The  speaker  was  of 
the  opinion  that  the  rule  should  also  be  adopted  and  followed 
in  the  United  States. 

A  movement  for  purer  water  in  New  York  City  began  some 
twenty  years  ago.  The  first  action  was  the  purchase  of  a 
large  amount  of  land  in  the  Croton  drainage  area,  at  an  ex- 
pense of  perhaps  five  to  six  million  dollars.  Agitation  for  the 
filtration  of  the  Croton  water-supply  has  been  going  on  for 
the  past  fifteen  years.  The  greater  part  of  Mr.  Fuller's  talk 
reviewed  the  nitration  projects,  plans  and  bids  which  were 
explained  and  discussed  at  some  length  in  our  issue  of  May 
22,  1913,  and  subsequent  issues  about  the  time  that  the  project 
was  killed  by  the  Board  of  Estimate  and  Apportionment.  At 
the  conclusion  of  Mr.  Fuller's  remarks,  Allen  Hazen,  the  chair- 
man of  the  meeting,  said  that  while  the  project  is  dead  the 
subject  is  still  a  live  one.  Then  he  called  on  D.  V.  French, 
of  the  Hackensack  Water  Co.,  Hoboken,  N.  J.,  to  give  his 
experience  with  the  nitration  of  water  similar  to  the  Croton, 
asking  him  to  state  whether  or  not  filtration  paid  in  his  case. 
Mr.  French  responded  by  saying  that  his  company  never  did 
anything  of  more  value  to  water  consumers  than  when  it  built 
the  filtration  plant  eight  or  nine  years  ago.  He  thought  the 
company  was  to  be  congratulated  for  having  built  the  plant 
at  its  own  volition  instead  of  being  forced  into  it  by  a  typhoid 
outbreak.  The  cost  of  filtration  has  been  about  $5.50  per 
million  gallons,  not  including  capital  charges,  and  a  popula- 
tion of  some   400,000   is  being   supplied   with   filtered  water. 

Prof.  Wm.  P.  Mason  and  John  M.  Diven,  of  Troy,  N.  Y., 
being  called  upon,  remarked  that  filtration  was  needed  at  Troy, 
but  could  not  be  afforded  at  present;  or,  in  other  words,  that 
the  city  must  obtain  more  water,  or  at  least  build  a  new  pipe 
line  to  convey  water  to  the  city,  before  attempting  filtration. 
Mr.  Diven  thought  that  the  citizens  of  Troy  are  paying  $75,000 
a  year  for  bottled  water.  If  filtered  water  were  to  be  intro- 
duced it  would  be  necessary  to  train  the  people  to  give  up 
bottled  water  for  the  filtered  water  after  having  used  the 
former  so  many  years. 

Nicholas  Hill,  Jr.,  of  New  York  City,  indorsed  what  Mr. 
Fuller  said  regarding  the  desirability  of  filtration  for  New 
York  City,  ii'  added  that  while  filtration  Is  not  absolutely 
Imperative,  it  Is  highly  desirable  that  the  water  should  be 
filtered  and  that  the  construction  Of  a  filtration  plant  should 
he  begun  as  soon  as  possible.  Frank  63.  Hah,  chemist, 
of  the  Mt.  Prospect  Laboratory,  Departmenl  of  Water  Supply, 
Gas  and  Electricity,  New  Fork  rity.  reviewed  the  various 
mm  lie  thai  are  now  being  taken  to  proteel  the  quality  of  the 
Croton  water-supply.  He  Btatefl  thai  typhoid  fever  In  the 
Croton  dralm ares  Is  recorded  so  far  as  possible  and  in- 
vestigated, and  ii xcreta  from  the  case  disinfected       i  stall 

-ii       in.    twenty-five   to   thlrtj    sanitary  Inspectors  is  ai    work 

in     the    'Vol IralnagC     una     all     the     lime,    ami     occasionally 

one  sixty  to  seventy  special  Inspectori  are  sen!  there  Water 
closets  on  trains  passing  through  the  drainage  area  arc 
do  .'i  Rallwa;  brldgi  Boors  over  Btreama  In  the  Croton 
drain  igi   ari  a  are  m  ide  solid  t"  proteel  the  water-supplj   from 

pollution,  Several  small  m.  wa  i:  <■  - 1  n  a  I  im'iil  plants  anil  the 
whol.    i  'M,l  on      iipi.lv   Is  ili:  i  el  i  el,  ,1   In    h  y  proclilurlto   (described 

In  "Dna iring  New:."  ol   Feb.  27.  1913.) 


mm i ■,■  ■! uiiiinniin i iiiiii iiiiimi inn iiiiiiiiiniiiiiiininiiii linn iinnilillllliiiin n m mil i i iin;.:i;nm;: i   n  .11 mmiinnm llllllilllll[llll| 


111111111111111111111111111111111111111111111111111111111111111111111 11 iniiiiniiiiiiiiii 1111 inn 1 in niiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiin iiuiiiiiiiiii in iiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiini 11 1 1111 iiiiiinii iiiinii 11111111 1 iiiniiiiinii inn iiiiiinininiiiiiff= 

VOLUME  71  FEBRUARY  5.    1914  NUMBER  6 


the  CattsMM  Wattes*  Supply 

S§^sft©fflm9  KJew  Yos*M.  (Ditty 

By  Obrin  L.  Brodie* 

The  southern  terminal  of  the  new  Catskill  Aqueduct, 
for  the  water-supply  of  New  York  City,  will  he  Silver 
Lake  Eeservoir,  on  Staten  Island  (or  the  Borough  of 
Richmond),  New  York  City;  for  although  the  city  aque- 


Reservoib  Site — Silver  Lake  Eeservoir  (  Fig.  1)  is 
situated  just  west  of  Richmond  Turnpike,  about  two 
miles  southwest  of  the  St.  Ueorge  ferry  terminal.  The 
site  includes  the  existing  Silver  Lake  and  is  in  a  public- 
park.  The  plan,  Fig.  1,  shows  the  completed  reservoir 
as  projected.  The  accompanying  illustrations  give  a  gen- 
eral plan  and  elevations  of  the  gate  chamber  and  inlet 
channels,  typical  cross-sections  of  the  tunnel,  shallow 
flowage-excavation  profile  and  dike  cross-sections.  The 
available  capacity  of  the  reservoir  will  be  about  435,000,- 


ETppeb  View,  Nohth  Dike  Site;  Lower  View,  West  Dike  Site,  Silveb  Lake 

\"i  EDU(  i' 


duet  tunnel  propei  ends  in  the  Borough  of  Brooklyn,  the 
Catskill  water  will  be  carried  under  the  Narrows  in  New 
York  Earbor  in  a  36  in.  pipe  to  this  terminal  reservoir. 
The  contract  Tor  the  construction  of  the  reservoir  and  a 
pressure  tunnel  hading  to  it,  Contract  89,  was  let  on 
A.ug.  19,  1913,  an  I  work  was  begun  Sept.  6  follow 
The  time  allowed  for ipletion  is  three  years. 


being 


>!■'   THE    (  ATSKll.r, 


ft.  above  the  surface  of 


•Assistant    Design!)        El  I     Water    Supply, 

New  v. irk  City. 


000  gal.,  the  How  line 
the  present  lake 

The  area  of  the  reservoir  surface  (56  acres)  will  equal. 
nearly,  the  ana  of  the  old  Silver  Lake  park  (58  acres) 
ami  will  be  about  Eour  times  that  of  the  existing  Silver 
Lake.  The  total  area  within  the  taking  line  will  be  165 
aires,  of  which  96  a.  res  will  he  under  Board  of  Water- 
Supply  control,  \earh  one  third  of  the  96  acres  will, 
howi  ?er,  be  available  for  future  public  use.  so  that  the 
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land  that  may  be  utilized  for  park  purposes  will  exceed 
the  area,  of  the  old  park  by  about  36  acres. 

Subsurface  Investigations — The  preliminary,  sub- 
-ii!  face  investigations  disclosed  (what  had  been  generally 
observed  before)  a  rock  floor  covered  with  glacial  drift. 
The  rock  occurs  from  5  to  over  100  ft.  below  the  surface 
of  the  overlying  bouldery  till,  gradually  merging  with  the 
latter  in  places  where  most  altered,  in  the  form  of  a  tight 
greenish  clay. 

Studies  of  the  results  of  the  test  pits  and  borings,  to- 
gether with  consideration  of  ground-water  conditions, 
led  to  the  general  conclusion  that  the  reservoir  basins 
would  prove  comparatively  water-tight.  Until  additions 
to  present  knowledge  of  the  physical  conditions  are  mad" 
bv  excavations  incidental  to  construction,  it  is  thought 


shown  in  the  North  basin,  Logan's  spring,*  and  the  other 
to  the  westward,  were  watched,  together  with  the  rain- 
fall. Results  seemed  to  indicate  that  they  were  fed  by 
ground-water  How  in  the  North  basin  valley  and  were  not 
connected  with  the  Lake,  as  was  commonly  supposed. 
The  location  of  swampland,  upstream  from  the  North 
dike  site,  with  the  relative  locations  of  these  springs, 
seemed  to  indicate  a  more  pervious  surface  layer  upstream 
than  at  the  site  of  the  dike. 

Preparing  the  Reservoir  Site — The  present  lake 
will  be  drained  through  the  excavation  for  the  gate-cham- 
ber, through  the  North  basin  and  the  North  dike  site. 
Clearing  and  grubbing  operations  have  progressed  con- 
siderably, to  date,  at  these  points.  It  is  intended  to  re 
move  all  top  soil  and  organic  material  from  the  entire 
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Completed  Silvek  Lake  Reservoir,  Catskill  Water-Supply  System,  New  York  City 


utoffc   under  the  dikes   trill   be  unnecessary  except 

for  the  North  dike.     The  extent  of  tin's  cutoff,  together 

with  it-  character,  is  indicated  in   Pig.  '■'<,  and  u.i-   fi  ed 

a  tes1  pit.  -mil.  on  the  line  of  the  proposed  cutoff, 

had   demonstrated    the    impossibility   of   excavating  the 

h   on   anj    reasonable  slopes   without  sheeting,  ex- 

lap    ai   the  top.     An  attempl   will   be  made  to 

draw  the  sheeting  from  the-  upper  portion  of  this  cutoff 

trench  bul  ai  lower  elevation  in  the  trench  it  "ill  of  ne- 

lefl  in  place  undisi  urbed. 

The  n   i  tance  mi  asun    a!   this  place  was  adopted  as 

ion     ill  i -Ii    ii    was  held    that,   if 

■  d,  the  flow  that  could  rea  onably  be  expected  would 

i    ■ I .  •  on  1 1  ui  ted  dike 

ins,  v.  here  qi  i  essjiry,  may  be  lined 

with  in  ii  !.ii|\  ai  the  toe  of 

dike,  othei  ontemplated   for 

udii  i    o    pi  in 


bottom  of  the  reservoir.  Top  soil  may  he  treated  with 
agricultural  lime,  not  exceeding  5  lb.  to  the  cu.yd. 

Reservoib  Appurtenances — The  dikes  will  be  con- 
structed of  material  exca\aled  along  the  east  side  ol'  the 
reservoir,  designated  as  "shallow  flowage  excavation." 
No  excavation  along  the  west  side  will  be  permitted  un- 
less specially  ordered,  as  it  was  decided  besi  to  leave  thai 
portion  of  the  reservoir  site  undisturbed. 

The  specification's  minimum  iv<piiivmenls  of  shallow 
flowage  excavation,  as  shown  in  Fig.  I,  may  be  exceeded 
for  the  purpose  of  obtaining  material;  bul  the  finished 
How  line  must  he  left  in  acceptable  shape.  Wherever 
necessary,  the  slopes  may  be  lined  with  broken  stone  as 

riprap. 

The  middle  dike  \ull  be  huill  on  the  natural  ridee  a! 


madi    i  mmoi  tal   bj    Washington    [rv  Ing's   rendi  i  Ins   of  tils 
ch   i"  the   white  men  in  defense  of  his  brethren,     i 

i     i    limn.     v\  ,i:    in    ii"     «  tj    "i    this   spring,   ■<  rid    In    I  • ' 

fiayi    1 1    was  a  pi I nli    ground. 
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[the  north  end  of  the  present  lake  and  will  be  lined  with  Concrete   Conduits — Three   reinforced-conerete   con- 

Iconcrete.     It  will  be  given  a  more  formal  treatment  than  dints  in  trench,  48  in.   in  diameter,  will   lead  from  the 

(that  of  the  other  dikes  to  harmonize  with  the  gate  chain-  gate-chamber,  one  to  the  tunnel  portal  in  the  northeast 

per.  corner  of  the  reservoir  (part  of  Richmond  conduit),  one 

A   roadway  will   lead   from   Richmond   Turnpike   over  to  the  downstream  side  of  the  North  dike    (North  con- 
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M     <%         Plan 
Pig.  2.   General  Plan  and  Elevation  of  Gate-Chamber;  Silver  Lake  Reservoir 


the  Middle  dike,  and  passing  between  the  two  superstruc- 
tures of  the  gate  chamber,  will  connect  with  the  roads 
over  the  other  dikes  and  with  the  residential  district  to 
the  westward. 

The  South,  West  and  North  dike-  were  studied  with 
special  attention  to  landscape  treatment.  Junctions  with 
the  contour  of  the  hills  were  effected  by  sweeping  curves 
that  were  continuations  of  the  gentle  sinuosities  of  the 
dikes. 

Wall 
TV/  jOtneretethlk  Sand'X 

j 


Embankment  tote  compacted 
to  out/the  of  full  section  of 
dike  and  then-excavated  for 
slope  protection,  footing,  curbs 
roadway  and  sidewalks. 


Concrete  masonry  shall  be 
built  in  blocks  not  exceeding 
&  ft  in  larger  dimension. 
Weep  holes  of  about  2sain. 
area  shall  extend  entirely 
through  concrete 
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NORTH    DIKE      (SECTION  A.-  A,  FIG.  l) 

Pig.  3.  Typical  Cross-Section  of  Earth 
Silver  Lake  Reservoir 


>im  s : 


duit),  and  one  to  the  downstream  side  of  the  South  dike 
(South  conduit).  The  last  two  will  be  left  available  for 
future  service  connections. 

The  lengths  of  the  Richmond,  North  and  South  con- 
duits will  approximate  2800,  1200  and  1800  ft.,  respec- 
tively, all  of  which,  except  about  1300  ft.  in  tunnel  and 
the  portion  under  the  gate-chamber,  inlet  channels,  will 
be  of  reinforced  concrete.  The  reinforcement  rings  will 
consist  of  1-in.  square  twisted  steel  liars,  or  equivalent, 
bent  to  4  ft.  8  in.  diameter,  spaced  9  in.  c.  to  c.  Con- 
crete cutoff  collars  will  occur  at  intervals  of  about  30  ft. 
along  the  portions  of  the  conduits  under  the  dikes.  Ade- 
quate metal  water  stops  for  construction  and  expansion 
joints  in  the  conduits  have  been  provided. 

The  tunnel  section  of  the  Richmond  conduit  will  ex- 
tend from  the  northeast  corner  of  the  reservoir  to  Rich- 
mond Turnpike  near  Woodstock  Ave.,  where  connection 
will  be  made  with  a  18-in.  pipe  to  be  laid  under  Contract 
88  from  the  Narrows  siphon  (  Richmond  conduit  extends 
from  the  gate-chamber  to  the  Narrows  siphon). 


('One  of  Excavation 
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A  blowoff  drain  is  to  be  built  with  the  Richmond  con- 
duit to  ami  through  the  pressure  tunnel  excavation  and 
thence  will  be  connected  with  the  existing  egg-shaped 
sewei  (2  ft.  2  in.x3  ft.  3  in.)  in  Richmond  Turnpike. 
Through  this  blowoff  the  reservoir  may  be  drained. 
Overflow  from  the  basins,  over  their  waste  weirs  in  the 
upper  part  of  the  gate-chamber,  will  also  discharge  into 
this  drain. 

Richmond  Conduit — The  A,  B  and  C  lines  of  the 
Richmond  conduit  cross-section  (Pig.  5)  in  tunnel  have 
the  following  significance : 

The  A  line  is  the  line  of  minimum  thickness  of  ma- 
sonry lining,  with  reference  to  permanent  encroachment 
of  any  unexeavated  material,  timbering,  etc. 


tS^ 
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Pig.  5.    Cboss-Section  of   Richmond   Pressure  Tun- 
xkl;  Silveb  Lake  Reservoir 

The  IS  line,  in  general,  delimits  the  excavation  to  be 
paid  for.  Iii  certain  cases  it  ma\  also  serve  as  a  pay- 
menl  line  for  masonrj  or  dry  packing. 

Tin-  C  line  is  the  line  of  effective  average  thickness  of 
in, i  onry  lining.  Rock  or  other  foreign  materials  will 
i  until  id  to  remain  within  this  Iii dy  under  con- 
ditions governed  by  effective    trengtb  of  the  resulting  lin 

The    ipecifications,    however,    provide    for    additional 

trimming,  modifications  of  thickness  of  lining,  and  for 

■  mi  ni    id'   permanent  ly    supported    t  unnel    seel  inn, 

Gati  Ch  i  .1  Bi  i:    i    I'  v  u  vi       The  flow,   in  the   Rich 
N'nrtb  ami  South  conduits  will  be  controlled  with- 
in thi  n ibi  i   in    18  in.  i  alves,  direel  ly  below  the 
roadwa)  over  the  dike.    These  calves,  together  with  the 
may   be  operated,    ultimately,  by 
hand 
Thi  the  flow   in  ami  from 


the  reservoir,  with  the  basins  receiving  or  contributing 
either  together  or  independently  of  each  other.  The  flow 
between  the  basins  may  also  be  controlled. 

The  interior  of  the  gate-chamber,  beneath  the  roadway  J 
will  be  divided  by  a  removable,  reinforced-concrete  slab 
floor  into  an  upper  or  operating  chamber  and  a  lower  or 
valve  chamber. 

The  operating  chamber,  access  to  which  will  be  ob- 
tained by  stairs  from  the  superstructures  on  either  side, 
will  contain  the  gate  stands,  operating  mechanism  and 
float-gage  scale.  Drainage  of  the  chamber  (through  a 
10-in.  valve  and  pipe)  and  blowoffs  of  the  main  conduits 
and  wells  through  6-in.  valves,  wrill  connect  with  the] 
blowoff  drain  mentioned  above.  The  sluice-gates,  screens 
and  stop  "shutters,"  the  last  named  constructed  entirely 
of  steel,  will  be  handled  from  the  interior  of  the  super- 1 
structures.  The  roof  of  the  operating  chamber,  forming 
the  subgrade  of  the  roadway,  will  also  be  removable,  so 
that  at  any  future  time,  should  necessity  demand,  any  of 
the  gates  or  castings  below  can  lie  removed  and  replaced] 

Operation  of  Reservoir — The  operation  of  the  reser-1 
voir,  when  the  three  conduits  shall  have  been  connected 
with  the  Staten  Island  service  pipes,  may  be  likened  to  I 
that  of  a  standpipe.     When   ultimate  adjustment  is  at-l 
tamed,  its  content,  varying  with  the  flow  from  the  Nar- 
rows siphon  and  the  consumption,  may  be  regulated  with 
a  minimum  of  valve  operation  in  the  gate-chamber.     It 
will  be  possible,  if  desired,  for  cleaning  or  other  pur- 1 
poses,  to  cut  the  reservoir  entirely  out  of  service  for  a 
time,  during  which  direct  flow  from  the  Narrows  siphon 
into  the  service  mains  would  result;  or,  in  case  occasion 
should  arise  to  cut  off  this  direct  supply,  the  reservoir 
could  serve  during  such  suspension  of  flow  from  the  Nar- 
rows. 

Personnel — The  distribution  of  supply  through  the 
Island  will  be  in  charge  of  the  Department  of  Water 
Supply,  Gas  and  Electricity  of  the  City  of  New  York. 
The  construction  work  is  being  carried  on  for  the  Citv 
of  New  York  by  the  Board  of  Water  Supply,  J.  Waldo 
Smith,  Chief  Engineer;  Alfred  D.  Flinn.  Department 
Engineer  of  Headquarters,  where  all  designs  arc  made; 
Walter  E.  Spear,  City  Aqueduct.  Department  Engineer, 
under  whom  are  John  P.  Hogan  and  James  F.  Murphy, 
respectively,  Division  and  Section  Engineers.  The  writer. 
ably  assisted  by  Alfred  W.  Arenander,  Assistant  Engi- 
neer, designer,  has  charge  of  the  designs  and  specifica- 
tions under  the  direction  of  Fred  P.  Moore.  Designing 
Engineer. 


The  lt<MiN«-v<-i«  Mine  Drainage  Tunnel,  now  completed,  was 
built  to  drain  the  mines  at  Cripple  Creek,  Colo.,  and  enable" 
the  mines  to  be  sunk  to  greater  depths,  while  eliminating 
the  heavy  cost  of  pumping.  The  tunnel  is  about  four  miles 
long,   m  n.  wide  and  6  ft.  high,  with  a  ditch  8x6  ft.  along  one 

side  ni'  the  floor.     No  lining  was   n ssary,   the  tunnel   being 

drive verj    hard  granite,  which  made  drilling  difficult,  and 

made  n  Impossible  to  break  the  ground  i"  the  bottom  of  the 
drill  holes,  The  granite  forms  a  great  basin  filled  with  As- 
sured volcanic  rock  In  which  the  mini's  are  sunk  and  which 
is  full  ni'  water,  The  original  water  level  w:is  about  1200  ft 
Lbove  the  level  of  the  tunnel  The  success  of  a  tunnel  in 
draining  the  El  PaBO  mine  In  ibis  district  led  to  the  co- 
operation of  mine  owners  In  driving  the  Roosevelt  tunnel  for 
the  drainage  of  the  entire  district,   this  tunnel    being    ir.nn   to 

2000  ft.  beneath  the  Burfi \  drill  hole  from   the  bottom  of 

iii,'  BJl  Paso  Bhaft  with  the  tunnel  served  to  drain  that  mine, 
and   lateral  drifts  were  run  to  tap  different    underground  wa- 

i iei    in     keta       The    present    flow    Is    from    7000    to 

i -ii    him.  ;inii  the  water  level  in  the  volcanic  rock  is 

i lowered   at    the   rate  of  about    100   ft    per   year.     a.  c. 

i  is  i  iton,  of  t  irlpple  Creek,  was  the  cont  i  actor, 
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By  H.  B.  Taylor! 


During  the  past  ten  years  remarkable  progress  has  been 
nade  toward  bringing  the  turbine  to  a  high  state  of  per- 
ection.  (1)  Theoretical  investigation  and  experimental  re- 
search have  increased  efficiencies  about  10%.  (2)  Corrosion 
>f  runner  vanes  has  been  eliminated  subsequent  to  demon- 
stration that  it  is  primarily  the  result  of  defective  design. 
3)  The  development  of  high-specific-speed  runners,  permitting 
ligher  rotational  speeds,  has  retired  the  multi-runner  tur- 
bines in  favor  of  the  vertical-shaft,  single-runner  type.  (4) 
:t  is  known  that  the  make  or  typ~  of  governor  has  little 
)r  nothing  to  do  with  speed  regulation,  except  as  it  must  have 
sufficient  power  and  proper  adjustments  to  move  the  gates  in 
i   certain    time   and    without    hunting. 

EFFICIENCY 

Ten  years  ago  it  was  a  notable  achievement  to  obtain  a 
turbine  efficiency  of  S2%  in  place.  The  maximum  guarantees 
of  the  builders  were  from  78%  to  S0%.  and  were  considered 
highly  satisfactory.  During  the  past  two  years,  efficiencies  of 
89%  to  92%  have  been  common,  while  a  maximum  value  of 
93.7',  has  been  secured.  Today  the  builder  must  guarantee 
at  least  87%  to  secure  business.  Improvements  in  wheel- 
casings,  wicket  gates,  draft  chests  and  draft  tubes  have  in- 
creased efficiency  as  much  as  the  more  efficient  runners. 

Most  of  the  important  contracts  are  now  awarded  on  a 
basis  of  merit.  A  great  amount  of  work  is  done  on  a  cost  and 
percentage  basis.  The  ability  of  the  builder  properly  to  con- 
struct the  apparatus  in  accordance  with  his  design  is  now 
taken  into  consideration  in  comparing  competitive  designs. 
A  guarantee  of  high  efficiency  is  no  longer  satisfactory  unless 
it  can  be  justified  by  reliable  data  from  tests  on  similar  ap- 
paratus, or  in  connection  with  experimental  turbines  tested 
by  disinterested  parties.  The  builder  who  demonstrates  that 
his  guarantees  will  probably  be  exceeded,  is  given  preference 
over  one  who  may  have  made  the  same  guarantees  but  is 
unable  to  prove  an  equal  reserve  margin.  Engineers  of 
power  companies  frequently  volunteer  to  share  in  the  expense 
of  experimental  work  which  will  aid  them  in  selecting  the 
best  type  of  apparatus.  In  many  contracts  for  waterwheels 
placed  during  the  last  few  years  the  builders  have  been  re- 
quired to  guarantee  the  efficiency  on  a  bonus  and  penalty 
basis,  the  rate  ranging  anywhere  from  $1000  to  $5000  per 
unit    for   each    1%    efficiency    above   or   below   a    certain    figure. 

The  present  attitude  of  the  power  companies  toward  build- 
ers has  been  the  result  of  a  better  appreciation  of  the  fact 
that  success  or  failure  depends  primarily  upon  the  per- 
formance of  the  turbines.  The  total  investment,  represented 
n  water  rights,  franchises,  dam.  power  house,  turbines,  gen- 
erators, transformers,  transmission  lines,  etc..  may  involve 
many  millions  of  dollars.  The  amount  paid  for  turbines  is 
only  a  small  proportion  of  the  total  investment — say  from 
2hi  to  10%.  With  the  success  of  the  total  development  de- 
pendent upon  proper  performance  of  turbines  and  earning 
power  of  total  investment  in  proportion  to  efficiency  of  tur- 
bines, the  folly  of  chancing  the  installation  of  inferior  ap- 
paratus   is    self-evident. 

The  most  striking  feature  of  recent  designs  is  the  absence 
of  sudden  turns  and  abrupt  changes  of  section  in  all  water 
passages  from  the  turbine  casing  to  the  tailrace.  Although 
the  older  designs  were  thought  to  in-  consistent  with  good 
results,   they   now   appear   exceedingly   crude. 

By  means  of  the  Pitot  tube,  it  has  been  possible  accurately 
to  determine  the  conditions  of  flow  in  the  turbine  casing, 
through  the  guide  vanes,  between  the  vanes  and  the  runner, 
and  In  the  draft  tube.  It  has  been  possible  to  compare  actual 
Conditions  of  flow  in  various  parts  of  these  with  the  calcu- 
lations. 

In  the  past  five  years  the  builders  have  made  extensive 
tests  at  the  Holyoke  testing  flume  on  small  runners  ranging 
from  12  to  so  in.  in  diametei  exact  models  "i  large  runners 
which  were  contemplated.  Various  designs  of  wickel 
and  draft  :ubes  are  used  in  connection  with  the  testing  of 
these    moil, -In.      'I'lii-    results    have    given    the    builders    valuable 

pats  upon  which  to  base  the  design  of  anj  new  work  calling 
for  runncis  nf  like  characteristics,  and  empirical  constants  by 
which  they  have  modified  their  theoretical  data. 

The  head  corresponding  to  the  velocttj  of  discharge  from 
the  runner  Into  the  draft  chesl  ,u    tube  may   represent  a   con 


•Extraote   from   a    papei    befori    the   Canadian    Social 
Civil  Ens  Ineei  b,  Jan    I  5,  191  I. 
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siderable  proportion  of  the  total  head  on  the  turbine.  With 
runners  of  high  specific  speed,  this  velocity  head  may  be 
from  25%  to  307c  of  the  total.  It  is  essential  to  design  the 
draft  tube  carefully  to  convert  this  velocity  into  effective 
head.  Improvement  in  draft  tubes  has  been  marked.  It  was 
thought  at  one  time  that  the  draft  tube  was  simply  a  device 
to  locate  the  turbine  above  tailwater  level  without  losing  the 
effective  head  between  turbine  and  tailrace.  Today,  however, 
the  draft  tube  is  looked  upon  as  an  extremely  important  part 
of  the  turbine;  in  fact  without  efficient  draft  tubes,  runners  of 
high  specific  speeds  would   be  impracticable. 

Draft  tubes  have  been  built  with  constant  diameter  from 
runner  to  tailrace.  Consequently,  the  velocity  at  the  runner 
discharge  existed  also  at  the  end  of  the  draft  tube,  and  the 
energy  represented  by  this  velocity  was  entirely  lost  to  the 
turbine.  In  addition  there  was  frictional  loss  from  the  high 
velocity  throughout  the  entire  length  of  the  draft  tube.  By 
properly  designing  the  tube  so  that  the  velocity  is  gradually 
reduced  from  a  maximum  at  the  runner  to  a  minimum  at  the 
tailrace.  the  vacuum  in  the  draft  tube  may  be  increased  and, 
consequently,    the   effective  head   on   the   turbine. 

Until  the  last  two  years  most  turbines  for  low  and  me- 
dium heads  were  of  the  old  fashioned  multi-runner  type — 
two,  four,  six  and  more  runners  on  a  shaft  grouped  in 
pairs  discharging  into  a  common  draft  chest  and  tube.  The 
energy  of  discharge  velocity  from  the  runners  was  practically 
lost  to  these  turbines,  owing  to  the  impact,  eddies  and  whirls 
in  the  draft  chests  and  tubes  as  a  result  of  the  runners  dis- 
charging against  each  other.  The  multi-runner  unit,  when 
now  built,  is  an  efficient  machine.  The  principal  improve- 
ments have  been  in  allowing  a  greater  distance  between 
runners  which  discharge  into  a  common  draft  chest,  and  in 
designing  the  chest  so  that  water  from  each  runner  is  carried 
into  the  draft  tube  to  a  point  where  the  two  streams  are  mov- 
ing in  parallel  directions,  before  allowing  them  to  converge. 
But  even  with  the  best  multi-runner  turbines,  there  is  al- 
ways present  an  appreciable  loss  due  to  the  comparatively 
sudden  turns  which   the  water   from   runners  must   follow. 

In  many  power  developments  carried  out  a  number  of 
years  ago.  even  such  efficiency  as  could  be  obtained  from 
the  turbines  cannot  be  realized  in  the  operation  of  the  plant 
as  a  whole.  Poor  designs  of  the  waterways  leading  to  the 
turbine  casing  and  receiving  the  discharge  from  the  draft 
tube  cause  considerable  losses  outside  of  the  turbine  passages. 
In  some  instances,  losses  of  head  amounting  sometimes  to 
one  or  two  feet  at  submerged  arches,  bridge  piers  or  racks, 
have  been  overlooked. 

CORROSION  OF  RUNNER  YANKS 
It  is  now  realized,  especially  by  those  who  have  been 
taught  in  the  school  of  bitter  experience,  that  mechanical 
reliability  and  stability  of  construction  are  of  even  more  im- 
portance than  efficiency.  Among  other  sources  of  interrup- 
tion to  service,  the  deterioration  of  runner  vanes  has  in  the 
past  been  a   frequent  cause  of  trouble. 

Corrosion,  or  pitting,  of  runner  vanes,  guide  vanes  and 
draft  tubes  is  no  longer  a  serious  obstacle.  Its  cause  is  now 
pretty  well  understood  and,  by  correct  designing,  can  be 
eliminated.  Turbine  builders  guarantee  the  lasting  qualities 
of  turbines  for  operation  under  any  head  up  to  650  ft.,  pro- 
vided the  speed  and  power  in  each  case  are  so  chosen  as  to 
be  consistent  with  favorable  hydraulic  conditions. 

Corrosion,  or  pitting,  must  be  distinguished  from  erosion 
— mechanical  wear  by  foreign  substances  in  the  water.  Ero- 
sion is  entirely  a  mechanical  action,  while  corrosion,  or  pit- 
ting, is  the  result  of  chemical  action.  Eroded  parts  are 
smooth  and  can  be  readily  distinguished  from  the  pit  marks 
of  corrosion. 

It  has  been  demonstrated  that  corrosion  is  primarily  a 
question  of  design.  It  has  been  clearlj  shown  in  practice 
that,  where  sharp  curves  are  resorted  t<>.  where  contraction 
is  not  sufficient,  or  where  there  are  pockets  formed  In  the 
surface  of  the  vanes,  pitting  inevltablj  develops,  it  has 
also  been  demonstrate, I  that  where  air  In  large  quantities 
is  entrained  In  the  water,  corrosion  seems  to  take  place 
very  rapidly  if  the  design  is  not  correct  While  It  I 
that    corrosion    takes    place    more    quicklj     under    high    than 

Under    lOW     heads,    some    runners    under    as    low    as    26    to    SO    ft 

have   been   found   to  eon  ode   rapidly,     it    is.   therefore,    ■ 
t'.il   that  the   runner  be  carefull;    designed,   regardless  o 
head    under    which    it    Is    to   operate,    but    extreme    prei 
must  be  taken  In  eases  where  the  head  is  excessivelj    high. 

\  corroded  vane  surface  has  an  appearance  resembling  a 
sponge,  the  .surface  being  extreme!)  Irregular  and  the  pitted 
spots  often  opening  holes  entire]]  through  the  vane.  Chem- 
ical  analysis   of   the   corroded    surfaces   has   brought    out    the 

fact     that    the    metal    lias    been    oxidized.       In    mini 

bronse   oi    alio  s   in    the   composition    have   been 

detected  In  the  corroded  portions. 
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The  theory  now  generally  accepted  is  that  the  water  in 
passing  over  any  pocket  or  depressed  surface,  or  in  failing:  to 
adhere  to  the  surface  of  the  vane,  leaves  spaces  which  are 
filled  with  high-velocity  eddies  under  very  low  static  pres- 
sure, at  which  oxygen  is  liberated  in  the  nascent  state  and 
rapidly  attacks  the  surface  of  the  metal.  An  oxide  coating  is 
formed,  the  greater  part  of  which  is  rapidly  washed  away 
by  the  water.  Once  the  depth  of  this  pocket  is  increased  by 
corrosion,  it  is  natural  that  the  pitting  should  continue  at  an 
accelerated    rate. 

It  is  quite  likely  that  electrolysis  is  present  as  a  result 
of  the  oxidation  of  the  metal,  for  it  has  been  noticed  with 
built-up  runners,  where  plate-steel  vanes  have  been  used 
with  iron  or  bronze  bands  and  hubs,  that  corrosion  seems  to 
develop  more  rapidly  than  with  runners  of  uniform  metal, 
foreign  engineers  have  given  instances  where  the  meta' 
eaten  out  at  one  section  has  apparently  been  redeposited  at 
another,  evidently  the  result  of  electrolysis.  If  electrolysis 
does  exist,  it  is  a  secondary  action  and  may  be  eliminated  by 
first  preventing  corrosion. 

The  fact  that  a  runner  develops  high  efficiency  under  test 
is  not,  a  guarantee  that  corrosion  will  not  take  place.  Small 
defects  in  the  curved  surfaces  of  the  runner  vanes  will  be 
very  quickly  brought  out  by  the  fact  that  they  corrode. 
These  defects  in  the  flow  through  the  runner  may  be  too 
small  to  be  detected  in  an  efficiency  test.  In  general,  how- 
ever, high  efficiency  and  freedom  from  corrosion  are  com- 
plementary qualities. 

While  corrosion  is  primarily  caused  by  defective  design, 
some  metals  are  more  susceptible  to  its  action  than  others. 
For  example,  bronze  resists  corrosion  better  than  does  either 
cast  steel  or  cast  iron;  but  if  the  runner  is  so  designed  as  to 
permit  corrosion  to  take  place,  it  matters  little  what  metal  is 
used.  Cast  iron  today  is  used  as  a  material  for  runners  to  a 
much  greater  extent  than  heretofore  and,  as  a  result  of  care- 
ful designing,  it  has  been  successfully  employed  under  con- 
ditions which,  until  recently,  were  thought  to  be  impossible. 
Cast  steel  is  thought  to  be  the  most  undesirable  metal  from 
considerations  of  corrosion,  on  account  of  the  unavoidable 
roughness  of  the  surface. 

Runners  regulated  by  means  of  cylinder  gates  are  par- 
ticularly subject  to  corrosion,  owing  to  the  eddies  produced 
behind  the  cylinder  gates  at  fractional  gate  openings.  Cor- 
rosion will  often  develop  in  a  runner  if  the  turbine  is  oper- 
ated continuously  at  low  gate  openings.  The  falling-off  of 
the  efficiency  of  a  turbine  at  low  gates  is  an  indication  that 
the  hydraulic  conditions  within  the  runner  are  greatly  dis- 
turbed,  and  this  disturbance  tends  to  promote  corrosion. 
High-specific-speed  runners,  if  applied  to  high  heads,  are  also 
subject  to  corrosion,  owing  to  the  high  velocities  to  be  dealt 
with  and  the  difficulty  in  making  the  water  follow  the  radical 
curves  characteristic  of  the   vanes  of  these   runners. 

Corrosion  has  often  been  greatly  accelerated  because  of 
poor  draft-tube  conditions.  It  is  evident  that  should  the  total 
draft  head,  or  the  sum  of  the  static  draft  head  and  the  veloc- 
ity head  at  the  runner  discharge,  exceed  the  height  of  the 
I'arometer,  the  continuity  of  flow  of  the  water  on  leav- 
ing the  runner  is  destroyed.  When  the  absolute  static  pres- 
sure in  the  draft  tube  falls  to  a  value  equal  to  the  vapor 
tension  corresponding  to  the  temperature  of  the  water, 
the  water  will  vaporize  and  the  draft  tube  will  not  be 
Ml. 'i  with  a  solid  column  tailrace  to  runner.  Therefore,  the 
placing  of  a  turbine  simply  within  34  ft.  from  the  elevation 
of  tailwater  la  no  Indication  of  proper  elevation;  for  it  is 
necei  >:  to  allow  at  least  three  or  four  feet  margin  be- 
tween  the  total  draft   head  and   ■■<   perfect    vacuum   to  prevent 

i,l    lli.     •->  j  I  ri  r  1 1  ri    "I     wnlrr    in    1 1 1  *  -    ilriift    lube    due    to 

Inertia   effects  of  sudden   changes  of   load. 

it  ii  i   o   b<    borne  In  mind,  and   this  is  a  point   which 

has   bei  :;     overlooked     thai    In    figuring   the   margin 

iiniiiii    vacuum  and   the   total  draft   head,   the 
-:,  should  be  com  Idei  i-d   foi   tin    pn  1 1  icula  i   He- 
el    '   which   'I"    I  u  -  bl  ne  is  to  be  Inst  e  lied. 

In    n n     i .'■■.■  i     •  i     altl gh    the   best    metals 

resisting    Its   action   and    high    factors   ol    safetj 
dopted   In  a  u  pa  rt  a  of  thi  I  ■••  hich  maj    b<    sub- 

expected   wherevei 
the  T  Is  such  us  to  prod 

THE     HIGH-CAPACITY    RUNNER,    AND    THE    VERTICAL, 
SINGLE-RUNNER   TURBINE 

Until    two  most     low  head    turblm 

mult '  '  ertlcal-shaft  or  horizontal     ha  ft, 

m   th<    ihaft,    hi ally,   Is   not   de- 
pot   tlonal      peed       ini     therefore, 

hi     ■    ei     'i"    general  adopt 

turblm    foi    low     u 

■  i  ■  'i  i  .      ii.      i possible   by 


recent  development  of  high-capacity  runners.  Thus,  for  a 
given  head  and  speed  it  is  now  possible  to  secure  from  a 
runner  a  greater  output  than  was  possible  two  or  three  years 
ago;  or,  conversely,  for  a  given  head  and  capacity  it  is  pos- 
sible to  operate  the  more  recently  designed  runners  at  a  much 
higher  rotational  speed.  This  increase  in  capacity  has  been 
secured  without  a  sacrifice  of  maximum  efficiency  and  with 
only   a    small    sacrifice    in    efficiency    at    fractional    loads. 

In  referring  to  the  capacity  of  a  runner,  there  is  a  certain 
relation  between  head,  speed  and  power  output  which  is  best 
expressed  by  a  theoretical  characteristic  known  as  "specific 
speed"  (Na'(  first  introduced  by  German  engineers.  It  gives 
us  a  means  of  comparing  the  relation  between  the  condi- 
tions of  speed,  head  and  power  of  a  runner  in  one  installa- 
tion with  the  same  conditions  relative  to  a  runner  in  a  totally 
different  installation.  This  comparison  is  made  after  the  con- 
ditions governing  the  design  of  both  runners  have  been  re- 
duced to  a  common  base,   viz.,   specific  speed. 

The  specific  speed  of  a  runner  may  be  defined  as  the  speed 
at  which  any  runner  would  operate  if  it  were  reduced  to- 
such  a  size  that  it  would  develop  one  horsepower  when  oper- 
ating under  a  head  of  unity.  The  numerical  value  of  the 
specific  speed  of  any  runner,  expressed  in  the  metric  system, 
may  be  found  by  first  calculating  the  speed  and  power  out- 
put of  the  runner  under  consideration  for  one  meter  head,  and 
then  mathematically  reducing  the  runner  in  size  until  it  will 
deliver  one  horsepower.  The  speed  of  this  reduced  runner, 
when  operating  at  its  point  of  maximum  efficiency  is  its 
rated   specific   speed,   and   this  speed   is: 

V-/Ep; 


Ns 


Ns 


4.45  X 


(metric  system) 
M 


(ft. -lb.  system) 
hi 
Ns  remains  in  the  metric  system.  The  specific  speed  as  cal- 
culated from  this  latter  formula  is  the  one  generally  used. 
In  figuring  the  specific  speed  of  any  turbine  having  more  than 
one  runner,  the  horsepower  used  in  the  formula,  of  course,  is 
the   output  of  each  runner. 

An  examination  of  the  formula  will  show  that  for  a  given 
r.p.m.  and  head,  the  hp.  output  is  proportional  to  the  square 
of  the  specific  speed;  also  that  for  a  given  head  and  hp.,  the 
r.p.m.  of  a  turbine  is  proportional  to  the  specific  speed.  Five 
years  ago  a  specific  speed  of  275  was  considered  to  be  quite 
high,  while  today  a  specific  speed  of  400  is  secured  togethei 
with  as  high  a  maximum  efficiency  as  was  previously  secured 
with  a  specific  speed  of  275.  Thus,  today  it  is  possible  with 
very  high  efficiency  to  secure,  for  a  given  condition  of  head 
and  power  and  with  the  same  maximum  efficiency,  a  speed 
in  the  neighborhood  of  50%  greater  than  was  possible  five 
years  ago;  or,  for  a  given  head  and  speed,  an  increase  of  ap- 
proximately 100%  in  the  horsepower  can  be   obtained. 

With  the  highest  specific  speed  wihch  could  be  secured 
five  years  ago,  the  resulting  r.p.m.  for  a  vertical-shaft,  single- 
runner  turbine  for  low  heads  was  usually  such  as  to  make  the 
cost  of  both  the  turbine  and  generator  prohibitive.  During 
the  last  two  years,  however,  with  runners  of  increased 
specific  speed,  a  much  higher  rotational  speed  can  be  se- 
cured for  the  same  head  and  power,  so  that  the  turbine  and 
generator  designs  have  become  thoroughly  practical  and 
economical.  Although  it  is  true  that  the  rotational  speed  se- 
cured in  such  a  turbine  is  low  when  compared  with  the  speed 
secured  with  turbines  of  the  same  specific  speed  and  having- 
two  or  more  runners,  there  are  many  mechanical  advantages 
involved  in  the  use  of  the  single-runner  vertical  turbine  fol- 
low heads  which  more  than  overbalance  the  increased  cost  of 
the    generator. 

The  following  are  annum  the  recent  prominent  low-head 
pin  nts  for  which  the  single-runner  vertical-shaft  turbines 
have  been   adopted. 

Appalachian  lower  Co.,  New  River,  Va.:  Development  No. 
2,  four  6000-hp.  units,  head  41)  ft.,  speed  116  r.p.m.;  de- 
velopment   No.   4,    three   8E hp.    units,    :(4    ft.,   97    r.p.m.      These 

turbines    hold    the    highest   record    of   efficiency   ever   obtained, 
namely  98.7$  . 

Mississippi  River  Power  Co.,  Keokuk,  lowa:  Fifteen 
in, nun  hp.  units  (ultimate  installation  thirty  units),  32  ft.. 
57.7  r.p.m. 

Georgia-Carolina      rower     l'o..      Stevens     Creek,      l',:\ 

5125  hp.    units    (ultimate    Installation,    ten    units).    21 
r.p.m. 

Uabama    Power    Co.,    Lock    12, 

i  ;.: hp.    unite    I  ultimate    Installs 

r.p.m. 

Cedai     Raplde    Manufac i     S     Power   Co.,    St,    Lawrence 

River,    Canada:     Twelve    in. Mm  hp,    unite    (ultimate    installa- 
tion,   is    unit    l     80    ii  ,    I i  '"      These   n  111   be   i  he    la  1 1  est 

i  ui  i hi    n  ot  Id   It mi   oi   dimensions,  and   will   eai  b 

v  ,  i,  i,  appi .  i  imatelj    1,260,000  lb. 


iosa    River,    Ala.: 

n,    six    units),    68 
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Laurentide  Co.,  Limited,  Grand  Mere,  P.  Q.,  Canada:  Pres- 
ent installation,  six  20,000-hp.  units  (ultimate  installation,  ten 
units),  76  ft.,  120  r.p.m.  These  will  be  the  highest  powered 
single-runner   vertical    turbines   in   the   world   to    date. 

Northern  Ontario  Light  &  Power  Co.,  Cobalt,  Canada:  Two 
1500-hp.   units,    30   ft.,    150   r.p.m. 

Turners  -Falls  Co.,  Turners  Falls,  Mass.  Three  9700-hp. 
units,   54  ft.,  97.3  r.p.m. 

Among  the  principal  advantages  of  the  single-runner  unit 
are  the  following: 

(1)  Only  one  gate  mechanism  is  required,  and  this  is  lo- 
cated above  the  head  cover  of  the  turbine  and  is  accessible 
at  all  times  for  inspection  while  the  unit  is  in  operation. 
The  only  parts  of  the  turbine  that  are  submerged  are  the 
runner  and  the  guide  vanes.  Repai-s  can  be  made  to  the  gate 
operating  mechanism   without   dismantling   the    turbine. 

(2)  Owing  to  the  fact  that  only  one  gate  operating 
mechanism  is  used,  involving  a  small  number  of  parts,  the 
chance  for  breakage  is  reduced  to  a  minimum,  and  lost  mo- 
tion and  deflection  in  the  governor  engine  connections  are 
avoided. 

(3)  It  is  possible  to  secure  an  ideal  draft  tube  of  long 
flaring  section,  without  an  obstruction  or  sudden  turn. 
Therefore  it  is  possible  to  use  runners  of  the  very  high- 
est specific  speed,  as  the  draft  tube  can  be  designed  to  con- 
vert the  velocity  at  the  discharge  from  the  runner  buckets 
into   effective   head   with   small  degree   of  loss. 

(4)  It  is  possible  to  mold  in  the  concrete  a  spiral  turbine 
casing  similar  in  design  to  the  cast-iron  spiral  casings  used 
in  connection  with  high-head  turbines.  It  would  be  imprac- 
ticable to  prepare  spiral  casings  for  vertical  or  horizontal 
turbines  having  two  or  more  runners,  for  obvious  reasons. 

(5)  It  is  very  often  posible  to  locate  the  runner  and  gate 
mechanism  above  high  tailwater  level,  so  that  after  closing 
down  the  head  gates  and  draining  the  wheelpit,  an  attendant 
may  examine  all  parts  of  the  turbine  without  first  having  to 
pump    out    the    wheel-chamber. 

The  advantages  of  the  single-runner  vertical  wheel  have 
made  it  most  desirable  for  low-head  installations  and  also 
for  many  high-head  developments;  undoubtedly  this  type  will 
be  very  generally  adopted  in  the   future. 

SPEED  REGULATION 

Speed  regulation  is  of  great  importance  where  turbines  are 
employed  for  driving  alternators.  Regulation  is  obtained  by 
a  governor,  driven  from  the  turbine  shaft,  consisting  pri- 
marily of  a  governor  head  containing  nyballs  controlled  by 
springs  and  connected  through  a  pilot  valve  to  the  main 
governor  valve.  At  normal  speed  the  flyballs  hold  the  gov- 
ernor valve  in  its  mid-position,  but  for  any  change  in  speed 
the  flyballs  move  the  valve,  admitting  pressure  through  a 
suitable  number  of  relay  valves  to  an  operating  cylinder  so 
that  the  turbine  gates  are  adjusted  to  suit  the  new  load  and 
to  obtain   the   normal   speed. 

Some   of  the   chief   speed-regulation    requirements   are: 

(1)  Sensitiveness — quick  response  to  sudden  and  slight 
changes  of  speed. 

(2)  Steadiness — freedom  from  unnecessary  gate  move- 
ments or  movements  occasioned  by  conditions  other  than 
changes  of  load.  Continual  motion  and  vibration  of  the  tur- 
bine gate  mechanism  produced  by  unstable  governors  is  a 
source  of  wear  and  rapid  deterioration  which  in  turn  accentu- 
ates the  instability.  In  older  types  of  governors  this  tend- 
ency was  usually  overcome  by  the  use  of  a  dashpot  to  damp 
such  motions,  but  the  use  of  a  dashpot  for  this  purpose 
renders  the  governor  sluggish  and   impairs  its   action. 

(3)  Ample  power  of  governor.  For  large  units,  a  large 
amount  of  power  is  required  to  actuate  the  turbine  gates. 
With  a  large  unit,  either  a  considerable  number  of  inter- 
mediate valves  between  the  pilot  valve  and  the  main  valve 
must  lie  used,  or  else  the  governor  head  itself  must  lie  given 
a  considerable  amount  of  power.  The  same  result  could  per- 
haps be  accomplished  by  the  use  of  high  pressures  in  the 
governor  system,  but  these  have  proved  very  unsatisfactory. 
Increase  of  power  by  a  series  of  valves  is  limited  by  the  speed 
of  action  requited.  The  best  solution  seems  to  be  in  the 
use  of  Oyballs  having  a  weight  and  power  corresponding  in 
order  of  magnitude  to  the  tut-bin,  which  thej  must  control. 
Buch  increase  in  power  In  the  flyballs  involves  no  sacrifice  In 

Iveness,   since   the   governor    head    is    mechanicall]    con- 
nected   to    the    turi.ine    shaft    and    is    forced    to    resi I    lm 

mediately   to  any  change   in   speed   of  the  unit.     The   sensltlvi 

ness  will,   in   ract,   be    Increa   ed   b      tl I    hi  lvj    flyballs, 

since  the  retarding  effect    ol    friction   can   be   made   relal 

less. 

Mi     Reliability.       Delicate    and     complicated    mechanisms 

should    be   .i  -.  oid<  6      l  lo>  ei  noi      ipoi  tanl      tat  Ions   should 

be  rh  simple  ami  rugged  as  possible,     The  •  Ifei  I   ol   accidental 
conditions  on   a    large   and   heavj    gover grll    In    th< 


ernor    fluid    or    sticking    of    the    governor    parts,    will    be   com- 
paratively  slight. 

(5)  Single-pressure  system.  Separate  pumping  equip- 
ment for  each  unit  in  a  station  has  been  abandoned  in  favor 
of  a  single  pumping  system  supplying  the  entire  station  with 
greatly  reduced  cost  of  attendance  and  greater  continuity  of 
service.  The  open  system  of  governing  is  now  being  used 
in  which  oil  or  water  for  the  governors  is  pumped  from  an 
open  tank  and  no  pressures  less  than  atmospheric  are  used 
at  any  point  in  the  system.  This  change  avoids  troubles 
caused  by  air  collecting  in  the  pipes  or  pumps  or  the  break- 
down  of  oil  under  high   vacuum. 

(6)  Good  hand  control.  Originally  the  hand  control  of  a 
turbine  was  through  trains  of  gears.  The  time  required  to 
close  the  gates  of  a  large  turbine  by  such  means  is  pro- 
hibitive. This  gear  was  gradually  replaced  by  a  governor 
hand  wheel  controlling  the  turbine  gates  by  oil  pressure 
through  the  governor  main  valve.  However,  should  the  gov- 
ernor valves  be  dismantled  for  repairs  the  turbine  must  be 
shut  down,  and  it  is  poor  engineering  to  dispense  with  the 
services  of  the  turbine  for  the  sake  of  a  governor  valve.  The 
best  method  of  hand  control  now  adopted  for  large  units, 
seems  to  be  in  a  separate  device  to  admit  oil  from  the  cen- 
tral pumping  system   directly  to   the  operating  engine. 

(7)  Few  simple  operations.  Compensating  devices  are 
required  to  restore  the  governor  valves  after  required  gate 
movement  and  also  to  restore  the  speed  of  the  turbine  to  re- 
quired value  after  the  water  column  in  penstock,  turbine  cas- 
ing and  draft  tube  has  had  time  to  be  accelerated  or  re- 
tarded to  its  new  value.  The  governor  should  also  have  ad- 
justments, so  that  the  change  in  speed  from  full  load  to  no- 
load  conditions  may  be  fixed  to  suit  the  parallel  operation  of 
alternators,  also  to  adjust  the  time  of  action  of  the  governor 
to  suit  the  length  of  and  velocities  in  the  water  passages, 
and  an  attachment  for  changing  the  normal  speed  of  the 
turbine.  Modern  governors  are  also  fitted  with  motors  by 
means  of  which  the  speed  of  the  turbine  can  be  adjusted 
from  a  distant  point,  such  as  the  switchboard,  this  device  be- 
ing used  in  synchronizing  the  unit. 

The  above  points  cover  all  the  features  which  can  be  con- 
trolled in  the  design  of  the  governor  itself. 

A  perfect  governor  will  be  unable  to  produce  a  speed  regu- 
lation better  than  that  permitted  by  the  length  of  and  veloci- 
ties in  the  penstock  and  draft  tube,  the  length  of  the  water 
column  in  the  turbine  casing  and  the  flywheel  effect  of  the 
rotating  masses.  These  factors  are  controlled  by  the  design 
of  the  power  development  as  a  whole,  so  that  the  actual 
speed  regulation  obtained  is  affected  only  to  a  limited  extent 
by   the   construction    of   the   governor   itself. 

In  a  majority  of  the  recent  large  installation  the  gover- 
nors have  been  designed  and  constructed  by  the  turbine 
builders  suited  to  the  exact  conditions  of  each  turbine  and 
avoiding  division  of  responsibility.  The  better  appreciation 
of  the  factors  entering  into  governor  problems  has  resulted 
in  greatly  improved  speed  regulation  which,  when  taken  in 
connection  with  valuable  improvements  in  the  mechanical  de- 
sign of  the  governor,  has  removed  this  important  auxiliary 
from  the  class  of  necessary  evils  and  placed  it  in  that  of  re- 
liable   machinery. 


Publie  Land  Surveys  by  the  I.  S.  General  band  Office— As 
probably  nearly  all  our  readers  know,  the  public  lands  of  the 
United  States  are  no  longer  surveyed  by  contract,  which  was 
the  practice  for  main  years;  and  nearly  every  surveyor  west 
of  the  Mississippi  River  knows  from  experience  that  much 
"r  "'is  contract  surveying  was  unconscientious^  done.  The 
public-land  survey  work  is  now  dune  by  salaried  employees 
of  the  General  Land  Office.  The  recent  report  of  thi 
mission  of  the  I. and  Office  states  that  in  point  of  character 
of  work,  ana  surveyed  and  cost,  the  past  season's  work  In 
surveying  shows  better  results  than  at  any  time  hen 
in    the    history    of    the    General    Land    Office. 

About    250.000   acres    were    surveyed    at    a    cost    of   8.8c.    per 
aire    for    ti.biwork.      Most    of    this    newl]    surveyed    area    lies 
w.st    of   the    lOBth    meridian    of   west    longitude   and    Incl 
Alaska;   but   extensive  surveys  ami   resurveys  have  also  been 
made   in   Nebraska.   South    ii.ikots   and    Arkansas,   while 
mentary  and  Investigation  surveys  an    now  being  execul 
Florida    and    Coul   lai   i       in    addition    to    this    immense    work 
which    Identifies    for    disposal    approximately    76,000    quarter- 

I  Ions,  the  Qenei  a!   La  nd  i  iffl  ie  has   made  numei  ous  

gation  and  examination  surveys,  Including  an  Investigation  of 
a  portion  of  the  Oregon-California  boundary  line  townsite 
surveys,  small  holding  claims,  Spanish  land  grants,  abandoned 

military     reservations,    surveys    of    reservations    for    the    Navy 

tment,  island  surveys,  a  survey  of  the  boundaries  of  the 
Sequoia  National  Park  and  resurveys  of  thousands  of  state 
land   selections,   bcI i   sections  and   innate   land   claims. 
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SYNOPSIS — The  improvement  of  existing  liars  of  rail- 
way represents  a  large  and  increasing  proportion  of  rail- 
way work  in  this  country.  This  is  due  in  part  to  rela- 
tively  light  original  construction  in  days  when  traffic  was 
light,  in  part  to  the  development  of  small  local  liars  into 
parts  of  main-line  routes,  and  in  part  also  to  the  ejior- 
mous  growth  of  traffic  and  the  vastly  increased  weight  of 
equipment  ami  of  trains.  The  accompanying  article  de- 
scribes work  of  this  kind  on  a  200-mile  stretch  of  a  large 
railway  system.  It  is  of  particular  interest  in  that  part 
of  the  work  teas  done  by  contract  and  part  by  company 
forces. 

The  Louisville  &  Nashville  IM!.  Co.,  with  a  system  ag- 
gregating upwards  of  4700  miles  of  road,  is  carrying  out 
extensive  improvements  on  different  parts  of  its  lines  in 
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order  to  increase  traffic  capacity,  and  to  give  more  favor- 
able and  economical  operating  conditions  on  divisions 
handling  heavy  traffic.  The  present  article  deals  with 
some  of  the  important  improvement  works  along  the 
main  line  between  Nashville  and  Birmingham. 

Under  the  system  of  organization  on  this  road  all 
bridge  and  masonry  plans  are  prepared  under  the  direc- 
tion of  W.  H.  Courtenay,  Chief  Engineer.  Robert  Mont- 
fort  is  Consulting  Engineer.  The  construction  work, 
including  the  awarding  of  contracts,  is  in  charge  of  a 
separate  department  which  is  under  the  direction  of 
John  H.  Peyton,  Chief  Engineer  of  Construction,  who 
also  has  charge  of  all  construction  work  done  by  com- 
pany forces.  The  tracklaying  on  all  new  work  is  done 
by  company  forces,  and  is  in  charge  of  W.  E.  Smith. 
Superintendent  of  Construction.  The  division  engineers 
of  the  works  described  below  are  as  follows: 


Nashville  to  Lewisburg,  Ten 
Lewisburg  to  Athens,  Ala. .  - 

Athens  to  Decatur,  Ala 

Decatur  to  Birmingham. .  . . 
Cincinnati  to  Winchester.  . 
Winchester  to  Jackson 
Radnor  and  Irvine  yards 


W.  S.  Morton,  Jr. 

G.  W.  Feagin 

C   H.  Crawford 

T.  Q.  Harrison 

H.  G.  Laird 

E.  D.  Sloan 

E.  L.  Trowbridge 


The  Nashville-Birmingham  line  is  one  of  the  heavy- 
traffic  lines  of  the  Louisville  &  Nashville  R.R.  System, 
divided  into  two  divisions  aggregating  about  208  mi.  in 
length,  with  ruling  grades  of  1.40%  between  Nashville 
and  Decatur,  and  1.25%  between  Decatur  and  Birming- 
ham. In  view  of  the  increasing  traffic  it  became  neces- 
sary to  improve  and  increase  the  facilities,  reducing 
grades  and  curvature  and  providing  additional  tracks. 
The  map,  Fig.  1,  shows  the  position  and  extent  of  the 
improvements. 

The  improved  line  "ill  have  maximum  grades  of  0.4% 
between  Nashville  and  Decatur,  and  0.5%  between  De- 
catur and  Birmingham,  except  that  there  will  be  a  short 
grade  of  0.9%  on  the  former  and  1.259*  on  the  latter. 
The  maximum  grades  are  the  same  in  both  directions. 
The  short  heavy  grades  are  both  against  southbound  traf- 
fic, and  the  standard  3019-ton  slow-freight  trains  (drawn 
by  engines  having  a  tractive  power  of  15,000  lb.)  will  be 
assisted  at  these  points  by  pusher  engines.  On  the  new 
work  the  curves  are  mainly  1°  to  3°,  with  a  maximum  of 
4°,  while  the  old  line  had  numerous  curves  of  6°.  How- 
ever, some  curves  of  5  to  6°  are  required  on  the  I. '.'■">' I 
pusher  grade.  The  grades  are  compensated  tor  curvature 
al  the  rale  of  0.035??    per  degree. 

General   Description 

The  improvement  work  begins  near  Madison  (8.5  miles 
north  of  Nashville),  with  grade  reduction  of  the  presenl 

double-track  line  for  al t  2.2  miles,  followed  by  a  new 

double-track  cutoff  passing  around  the  city  and  crossing 
the  Cumberland  River  by  a  long  and  high  steel  bridge. 
This  cutoff  enables  through  traffic  to  avoid  the  city,  thus 
relieving  the  local  facilities,  It  connects  with  the  old 
line  again  at  Overton  (6.1  mi.  south  of  Nashville).  Just 
north  of  this  c ection,  extensive  yards  and  division  ter- 
minal facilities  "ill  be  established,  to  be  known  as  the 
Radnor  yard.  The  < > I < !  line  is  then  improved  and  double- 
tracked  I"  Brentv I.  about    l  miles. 
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From  this  point  an  entirely  new  line  is  being  built 
miller  the  name  of  the  Lewisburg  &  Xorthern  R.R.,  join- 
ing the  old  line  again  at  Athens.  This  is  single-track, 
but  has  provision  for  a  future  second  track.  The  con- 
struction of  this  independent  line  was  considered  prefer- 
able to  double-tracking  and  improving  the  old  line,  as  a 
more  favorable  gradient  was  obtained  with  less  costly 
work,  and  a  new  territory  was  opened  up  and  made  trib- 
utary to  the  L.  &  X.  R.R.  System. 


considerable  reduction  of  grade  through  this  town.  In- 
stead of  traversing  the  town  at  the  ground  level,  there 
will  be  a  long  cut  over  20  ft.  deep,  and  five  grade-cross- 
ings  will  be  replaced  by  rein  forced-concrete  bridges  foi 
the  streets.  This  cutoff  extends  to  Garden  City,  and  the 
old  line  is  then  improved  as  far  as  Bangor,  whence 
another  cutoff  of  about  •.'.">  mi.  extends  to  beyond  New- 
castle. Beyond  this  again  is  a  short  relocation  whicb 
eliminates  a  swing  in  the  line  and  a  sag  in  the  grade. 


Pusher  Grade  (Sand  Mountain) 


Fig.  2.   Plan*  and  Profile   ,-    Revision  between   Decatur,  Tenn.,  and  Birmingham.  Ala.;  Louis- 
ville &  X  ash  villi:  R.R. 


The  location  is  approximately  parallel  with  and  10  to 
20  miles  east  of  the  old  line.  The  distance  is  95  mi., 
with  the  sharpest  curves  of  3°  and  maximum  grades  of 
0.4%,  except  for  the  0.9%  pusher  grade  extending  for 
six  miles  south  from  the  Elk  P.iver.  This  is  compared 
with  100  miles  distance,  -4°  curves  and  1.4%  grades  on 
the  old  line  between  the  same  points.  The  latter  will  bo 
improved  to  some  extent,  but  no  great  changes  will  bs 
made.  It  will  continue  to  carry  most  of  the  passenger 
traffic,  with  its  local  freight  traffii .  the  new  line  being 
intended  specially  for  the  through   fn  ight. 

Between  Athens  ami  Decatur,  the  w  rk  is  revision  and 
double-tracking  of  the  old  line,  with  g  short  cutoff  north 
of  Decatur  which  will  reduce  tin'  length  of  trackage  over 
the  Southern  Ry.,  by  which  the  L.  &  X.  KM!,  enters  De- 
catur. At  Hartselle,  there  is  another  revision,  but  in 
the  rough  country  beyond  this  (ascending  Sand  Moun- 
tain) it  was  found  impracticable  to  change  the  location 
so  ;i-  io  secure  :i  much  lower  elevation  lor  the  summrl  at 
Eolmes  Gap.  Consequently  the  five-mile  pusher  grade 
of  1  .".'">','  was  retained,  though  some  changes  were  made 
in  eliminating  reverse  curves,  compensating  grades  for 
curvature  and  making  a  more  regular  profile.  One  of  the 
side-hill   cuts  hen'  is   120   \'t.  deep  on  the  center  line.   Fig. 

".'  shows  the  revision  between    Holmes  Gap  and   Blount 

Springs. 

In  approaching  this  grade  beyond  Wilhite,  the  sub- 
grade  is  lowered  along  the  bed  of  Flint  Creek,  which  ne- 
cessitated cutting  a  new  channel  in  solid  nuk.  This  di- 
version channel  is  about    100  ft.  long  and  10  ft.  wide,  with 

a    depth    of   8    ft.,    its    bed    being   about    6    I't.    below    lhc    lleW 

ubgrade.     Beyond  the  summit,  there  b  a  long  descend- 
ing grade  of  0.49?  extending  to  the  Warrior  River  (Mul- 
berry Fork)  near  Garden  <  'ily. 
At    Cullman    (33    mi.    from    Decatur),    there   begins 

another    relocation    of    about     12    mi.    in    length,    with    a 


This  is  the  last  piece  of  improvement,  and  brings  the  line 
to  Boyles,  three  miles  from  Birmingham. 

Two  important  features  of  the  improvement  of  this 
line  are  (1)  the  elimination  and  avoidance  of  highway 
crossings  wherever  possible,  and  (?)  the  reduction  of 
bridge  openings  by  the  use  of  embankments  with  culverts 
or  arches  (several  structures  on  the  old  line  being  tilled). 

The  track  on  the  new  portions  of  the  line  will  be  laid 
with  90-lb.  rails  of  the  A.  R.  A.  section   (type  B),  car- 


Fig,  :!.    Erection  of  the  300-Ft.  Span  of  the  Ci  m- 

B]  i:r  VND    RlVEB     BRIDQE 

ried  on   hardwood  tie-  in  slag  and  broken  limestone  bal- 
last, and  having  steel  tie-plates  for  all  tics  on  curves. 

Bridges 

There    are    verv    (>w    steel    bridges    on    the    new    cutoff 
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lines,  the  policy  being  to  use  solid  embankments,  with 
pipe  iiiid  concrete  box  culverts  and  concrete  arches  for 
such  openings  as  may  be  necessary. 

The  longest  and  most  important  bridge  is  that  crossing 
the  Cumberland  Kiver  on  the  Nashville  cutoff.  Tin's  has 
a  total  length  of  over  half  a  mile,  with  the  track  at  a 
height  of  120  ft.  above  the  water.  The  bridge  proper 
has  n  through  truss  channel  span  of  300  ft.,  three  sim- 
ilar spans  of  200  ft.  and  three  deck-truss  spans  of  125 
ft.,  with  steel  viaduct  approaches.  The  viaduct  towers 
and  spans  were  erected  by  two  derrick  cars.  The  truss 
spans  were  erected  on  falsework  by  means  of  a  derrick 
car  anil  a  locomotive  crane,  the  heaviest  pieces  handled 
weighing  about  50,000  lb.  The  300-ft.  span  is  shown 
under  erection   in   Fig.   3.     The   Foster-Creighton-Gould 


and  5500  lb.  per  lin.lt. 
track  trestle  :i(l()  ft.  loi 
ballasted   deck. 


Near  Athens  there  is  a  double- 
sf3  having  creosoted  piles  and  : 


(  lONCRETE    II  Hill  HAY    BEIDGE8 

The  reinf or ced-con crete  bridges  carrying  streets  over 
the  new  line  at  Cullman,  Ala.,  as  noted  above,  are  of 
interesting  design  and  are  shown  in  Figs.  4  and  5.  They 
are  of  girder,  beam  and  slab  construction,  having  two 
main  girders  and  seven  beams  or  cross-girders,  all  carry- 
ing a  roadway  slab,  while  cantilever  extensions  of  the 
cross-girders  carry  the  sidewalks  and  a  light  concrete  par- 
apet wall.  The  cross-girders  occur  at  the  columns  and  at 
the  middle  of  each  span.  The  three  latter  girders  (or 
suspended   beams)   are  anchored  to  the  main  girders  by 
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Cross  -  Sec-rion 
on  Center  Line 


Half     Longitudinal     Section     of    Sidewalk  >w" 

Highway    Bridges  over  Teacb  Depression    \t  Cullman,  Ala-  I,.  &  V  R.E. 


Co    ol    \n  ii'.  iilc.  had  i  be  coni  rai  t   Eor  subs!  ructure  and 

erection,  the  steel  work  being  manufactured  bj  the   \mer- 

1  o     Thi     bridge  was  described  in  our  issue 

\    teel  '  induct  cros  i      I      d fork  of  the  War 

oi    R  Garden  City,  Tenn.     This  is  about   650 

It.  long,  ba\  ing  plate  and  70  ft.  on 

rei    di  i  ;   tru       pan    of   I"11  and    1 50 

i       Locus!   Poi  l   of  the    an 

tructun    .ii'ieii  900  Fi    long    bul 

h  '     !00  ii    long      The 

d    Pot    '    livi   load   con  i  ting  of 

■■In      oni  ton    lender 


hangers  composed  of  l'|-in.  twisted  steel  bars,  with 
threaded  ends  fitted  to  bearing  plates  and  having  hexagon 
nuts  (Fig.  5).  There  are  concrete  wheel-guards  inside- 
the  girders,  and  the  end-  of  the  girders  are  protected  bj 

teel  'I nels  anchored  to  the  concrete  l>\   bolts. 

In  construction,  the  bottom  bearing  plates  of  the  hang- 
ers are  sel  accurately  before  any  beam  concrete  is  placed. 

The   top    plates   are    lirst    set    with    their    ribs    upward    and 

above  the  nuts,  to  serve  as  templates  spacing  the  bolts 
until  the  beam  ig  completed  beneath.  These  platei  are 
then  set  in  correel  position  and  driven  into  place  with 
light  hammers,  the  mils  being  ken!  tight.  After  the  con- 
crete  has  sel    and   before  the   forms  are   removed,  all    nuts 


February  5,  1914 


B  X  G  I  X  K  E  R  1  X  G     X  E  W  S 


289 


(top  and  bottom)  are  tightened.  The  nuts  and  bolt  ends 
are  given  two  coats  of  red-lead  and  oil,  and  covered  with 
a   mortar   protection   which    is   troweled   smooth. 

The  concrete  is  a  1:2:4  mixture,  reinforced  with 
twisted  square  bars.  Plain  concrete,  however,  is  used  for 
the  wheel  guards.  The  roadway  slab  is  131/2  in-  thick, 
floated  to  a  smooth  surface  and  covered  with  6  in  of 
macadam  paving.  The  sidewalk  slabs  are  6  in.  thick, 
with  the  top  V2  in.  composed  of  a  1 :  2  sidewalk  finish. 
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Steel  Hangers  for  Cros 

forced-Concrete  Bridge 


l^'Twisted  Bar 
Girders  int  Reix- 


timbering  during  construction,  while  it  is  expected  that 
only  short  sections  of  the  ends  will  require  to  be  lined 
with  concrete.  A  bottom  heading  was  first  driven 
through,  the  full  width  of  tha  tunnel  section  and  about 
8  ft.  high.  For  increasing  the  height  to  the  full  tunnel 
section,  work  was  begun  at  the  south  portal,  inclined  drill 
holes  being  driven  up  into  the  roof.  The  muck  pile  was 
high  enough  for  men  to  stand  on  it  and  dress  the  roof 
to  shape,  while  at  the  toe  of  the  pile  an  air-operated 
shovel  loaded  the  rock  into  narrow-gage  dump  cars  hauled 
by  coke-burning  locomotives. 

The  Hayden  Mountain  tunnel,  about  2150  ft.  long,  is 
in  less  favorable  ground,  and  as  the  material  varies  it  re- 
quired timbering  throughout.  From  each  portal  was 
started  a  top  heading  7  ft.  high  and  16  ft.  wide,  with  its 
floor  at  the  level  of  the  springing.  This  was  enlarged  to 
the  full  roof  section,  heavy  timber  arch  ribs  being  re- 
quired for  the  whole  length,  and  on  account  of  particu- 
larly bad  ground  at  the  north  end  a  large  amount  of 
heavy  temporary  timbering  was  required.  The  removal 
of  the  bench  was  the  third  stage  of  the  work. 

Yards  and  Engine  Terminals 

Freight  yards  will  be  provided  at  Radnor,  north  of 
Overton  (for  the  Nashville  terminal),  at  Oakworth  (for 
Decatur),  and  at  Boyles  (for  the  Birmingham  terminal). 
The  yard  at  Radnor  will  be  arranged  for  gravity  switch- 
ing for  the  classification  work.  The  work  at  the  two  last- 
named  places  will  be  mainly  extensions  and  rearrange- 
ment of  tracks 

The  Radnor  yard  will  be  an  entirely  new  yard  for 
handling  southbound  traffic  converging  from  northern 
divisions  which  meet  at  Nashville,  and  for  northbound 
traffic  diverging  to  these  divisions.    There  will  be  two  sets 


These  bridges  are  designed  to  carry  a  live-load  of  100 
lb.  per  sq.ft.  of  roadway  and  footway  surface;  or  a  35,- 
000-lb.  road  roller  on  the  roadway  and  100  lb.  per  sq.ft. 
on  the  sidewalks. 

There  are  four  new  tunnels.  Two  of  these  are  on  the 
new  single-track  line  between  Brentwood  and  Athens, 
but  arc  being  built  for  double-track.  The  other  two  are 
on  the  new  low-grade  double-track  line  between  Decatur 
and  Birmingham. 

The  two  former  tunnels  arc  1400  and  150  ft.  long, 
i  In  diorter  one  being  on  the  0.9$  pusher  grade.  They 
are  both  being  driven  by  the  top-heading  system.  They 
are  of  the  company's  standard  section  for  double-track 
roadway,  giving  '2'2  ft.  headway  above  rail  level  of  each 
I  rack,  anil  having  a  21-in.  concrete  lining. 

The  two  double-track  tunnels  on  the  cutoff  line  south 
of  Bangor,  are  about  21/2  miles  apart.  They  arc  of  the 
standard  section,  shown  in  Fig.  <>.  which  also  shows  the 

timbering  for  roof  only  and   for  roof  and  side. 

Both  of  these  tunnels  arc  on  one  contracl  Bection,  and 
being  so  close  together  the  contractor  decided  to  supply 
compressed  air  to  both  from  a  single  air-compressing 
plant  installed  on  the  obi  line,  so  that  machinery  and 
coal  could  be  delivered  without  trouble.    This  plan!  was 

at    I'.lounl    Spring8,  and   the  air   pipes  extended   a  distance 

of  over  three  miles  to  the  tunnels,  where  it  was  used  to 
operate  drills,  hoists,  shovels,  concrete  mixers  ami  electrii 
generators. 

The  first  (or  I'.lounl  Mountain)  tunnel  is  1000  ft. 
lone.      It    is   mainly    in    solid    limestone,    and    required    no 
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of  classification    tracks,   each   with    its  switching   bump 

one    for    each    direction    of    traffic      The    yard    will    have 
about  60  mi.  of  track  ami  a  capacitj   for  a  total  of   1500 
cars,   hut    the   Brs1    construction   will   provide    for 
3000  cars.     Here  also  there  will  be  an  extensive  engine 
terminal,  with  a  30-stall  roundhouse,  a  90-ft.  turntable,  a 

coaling  station  of  l"11  tons  storage  capacity,  a  car-re- 
pair shed,  storehouse,  office  building,  employees  locker 
and  rest  house,  etc. 
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At  points  on  the  Nashville-Birmingham  line  where 
sidings  are  provided  for  train  use,  these  are  made  long 
enough  for  80-ear  trains. 

Construction  Methods 

There  is  a  large  amount  of  rock  work  on  the  line,  with 
heavy  rock  cuts,  and  much  of  the  material  at  the  north 
end  of  the  line  is  used  fen-  tilling  the  site  of  the  yard  at, 
Radnor.  Well-drills  are  used  largely  for  the  blast  holes. 
Most  of  the  work  is  handled  by  steam  shovels,  served  by 
either  narrow-gage  or  standard-gage  dump  cars  (mainly 
the  former),  in  trains  hauled  by  contractors'  light  loco- 
motives, temporary  trestles  being  used  largely  for  dump- 
ing the  fills. 

Many  of  the  cuts  had  to  be  taken  out  in  two  lifts. 
•One  long  and  heavy  cut  near  Brentwood,  10  mi.  below 
Nashville,  had  about  80%  solid  rock,  the  remainder  being 
earth  cover.  The  steam  shovel  first  excavated  this  earth 
fcr  a  width  sufficient  to  carry  a  construction  track  outside 
the  line  of  the  rock  cut.  Then  when  the  shovel  handled 
the  rock  cut  it  loaded  the  rock  into  cars  on  tins  upper 
track.  In  this  way  the  dump-ear  trains  could  be  handled 
much  more  efficiently  than  on  a  stub  track  at  the  level 
of  the  shovel  track  in  the  bottom  of  the  cut.  On  this 
piece  of  work  a  60-ton  shovel  was  served  by  two  In  car 
trains  of  4-yd.  clump  cars  handled  by  two   10-ton  loco- 


Fi<  .  7.    Train  of   16-Yd.  Air-Operated   Dump 

Cars  and  Spreadeb  Car  on  Company  Force 

Construction  Work;  Louisville  & 

\  ishville    r.e. 

motr  e  ,  the  l<  ogth  of  haul  to  the  fill  being  about  3000  ft. 
The  work  was  divided  into  •-•">  contraci   sections  of  8 
to  10  in i.  in  length,  while  one  12-mile  section  was  buill 
by  company  forces  a    not<  d  below. 

(  !0NS1  l.M  CTION     B"5     <  lOMP  \  \  V    FORCE 

The  improvemenl  work  on  thai  pari  of  the  line  be- 
tween Allien,,  ami  Decatur,  12%  miles,  is  of  particular 
interesl  from  the  fad  thai  it  is  being  done  by  company 
instead  of  by  contract.  This  is  partly  on  account 
of  the  high  bids  received  and  partly  on  accounl  of  the 
fad  thai  the  woi  radi    and  curve  re\  ision  involves 

considerable  interference  with  the  existing   line,  so  thai 
ild  be  convenienl   for  the  company  to  handle  both 
the  regular  traffic  and   the  con  truction  trains.     At  two 
to  build  temporary  main-line  di- 
■    to  i  nable  work  to  !«■  done  on  the  old 

line.     |  in  roll  in un1  ry,  run- 

i    i   tin    Ti  une    i  e  River. 
Equipmei  I    to    the    value    of    about 


$90,000,  including  a  90-ton  steam  shovel,  standard-gaga 
L6-yd.  air-operated  dump  cars,  a  spreader  car,  concrete 
mixing  plant,  and  a  locomotive  piledriver  for  temporary 

1 restles,  etc. 

The  handling  of  the  equipment  and  work  is  in  the 
hands  of  Theodore  Speiden,  Roadmaster  of  the  Nashville- 
Decatur  division,  whose  authority  corresponds  to  that  of 
a  contractor's  superintendent  on  contract  work,  while  the 
engineers  keep  close  record  of  the  work  and  progress,  in 
the  same  wav  as  on  contract  work.  The  resident  engineer 
is  ( '.  II.  Crawford. 

The  results  have  been  so  satisfactory  that  other  work 
will  be  handled  in  this  way  and  additional  equipment  is 
being  purchased.  In  one  month,  working  10-hr.  shifts, 
the  steam  shovel  moved  60,000  yd.,  which  is  considered 
about  the  highest  record  for  shovels  of  this  size.  This 
is  due  largely  to  the  use  of  a  4y2-yd.  bucket,  and  large 
dump  ears.  In  a  year's  work,  the  cost  was  considerably 
below  the  lowest  bid  which  had  been  received. 

Organization  and  Force — In  the  system  of  organiza- 
tion work  done  by  company  force,  the  limits  of  responsi- 
bility have  been  clearly  established.  Within  these  limits 
the  construction  department  is  responsible  for  mainte- 
nance, construction  and  operation.  The  resident  engi- 
neer takes  the  place  of  the  contractor's  superintendent 
and  directly  supervises  all  of  the  various  details  through 
subordinates  as  well  as  in  person.  The  purchase  of 
equipment  is  done  through  the  regular  channels,  and  re- 
pair work  on  the  equipment  is  done  at  the  shops. 

The  number  of  men  engaged  is  about  165,  distributed 
as  follows,  but  this  number  varies  between  tolerably  wide 
limits  as  the  undertaking  progresses. 


Engineering  and  Superintendei 

ce: 

Steam  Shovel 

1  resident  engineer 

I  supervisor  of  construction 

1  instrument  man 

2  rodmen 

1  clerk  and  stenographer  in 

engineer's  office 
1  accountant  in  roadmaster' 

resident 
office 

1  shovel  runner 

1  fireman 
1  wat  :hman 
6  pitmen 

Work  Trains: 

Bridging: 

3  locomotive  enginemen 
3  conductors 
3  brakemen 

1  engine  watchman 

2  coal  heavers 

2  bridge  foremen 

2  piledriver  enginemen 

2  piledriver  foremen 

1  watchman 

2  bridge  crews  of  about  12  men  each 

Spreader: 

Concreting: 

3  spreadermen 

1  dumpman 

2  gin  hands 

.  foreman 

1  engineman  for  mixer  'handy  man) 

15  men  in  concrete  crew 

Track  Work: 

Miscellaneous: 

3  extra-gang  foremen 

2  assistant  foremen 

7")  men   (negros)    divided   ii 
extra  gangs 

3  section  foremen 

24  men    divided    into    threi 

to  three 

1  pumper 

3  telegraph  operators 
1   carpenter  foreman  with  about   10 
men  taking  care  of  buildings 

gangs 

k  and  slm,,  complete.  7000  pal  tank  in 
-  locomotive  pile  driver  with  extra  tank, 
shop  <':n  1  small  hoisting  derrick,  -i 
:uiks  each  30  K  A-  .1  automatic  dump 
I  Fldson  diaphragm  pump.  1  Jordan 
nixer,  capacity  aboul  |  ou.yd.  per  bateh. 


Enui] 
1  class  so  Atlantic  steam  shovel  wit  Ii  tai 
addition  to  tanks  on  shovel,  l  Buoyr 
6000  gal.  Combination  oonvoy  and 
80-ton  2:8:  0  locomotives  with  two 
cars,  16-yd.  3  standard  cabooses 
i. .  I  ,hri  spreader.  1  Smith  conorete 
:;_'  hoarding  "'"I  ""imp  ■  : ■  ■ 

Accounting  System  The  accounts  arc  kept  with 
particular  cur:'.  The  charges  for  labor  arc  made  by  the 
distribution  as  shown  in  the  various  time  books  which  are 
carefully  checked  as  the  work  progresses.  Notes  arc  kept 
from  day  t"  day  to  facilitate  this  checking  up  a1  the  end 

of  each  month.  A  chart  has  been  prepared  which  in- 
cludes all  of  the  various  sub-headings.  All  material  bills, 
labor  ami  repair  charges,  interest  and  depreciation,  as 
well  as  miscellaneous  charges  of  any  kind,  are  properly 
distributed   I  carefulh    tabulated   a1   the  end  of  each 
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month,  so  thai  the  chart  grows  as  the  .work  progresses. 
All  work  done  by  the  construction  forces  which,  under 
the  contract  system,  the  railway  ordinarily  would  do  but 
which  a  contractor  would  not  do,  ere  accredited  to  the 
grading  as  '"extras." 


Cosiffiiiiaassa©E5i    fo5P    Hfia©    Fnirst 
Dasthric&t,  Sft^fte  ©f  Mew  Y©s*l& 

The  annual  report  of  the  Public  Service  Commission 
r  the  First  District,  of  the  State  of  New  York,  was  inc- 
ited to  the  State  legislature  on  Jan.  19.  The  com- 
Ission's  work  consists  largely  in  supervising  the  design 
d  construct  urn  of  rapid-transit  systems  in  New  York 
ty.  It:  is  shown  that  the  investment  of  the  city  in  the 
esent  rapid-transit  subways  in  $56,007,194  and  that 
utracts  totaling  $93,864,437  have  been  let  for  work 
the  new  dual  subway  system.  This  is  about  half  the 
m  the  city  is  to  expend.  The  Commission  has  dis- 
rsed  $14,000,000  already  to  18  contractors,  employing 
no  men.  The  Commission's  engineering  force  in  field 
d  office  is  about  1000  men. 
Aside  from  this  construction  work,  there  arc   159  com- 


by  the  railroad,  one-fourth  by  the  state  and  one-fourth 
by  the  city.  The  commission  is  unable  to  proceed  with 
this  work  until  the  state's  share  is  appropriated,  and  no 
appropriation  has  been  made  smce  1911.  However  25 
Crossings  were  eliminated  in  the  year  on  work  ordered 
in  1910  and  1911,  reducing  the  number  of  dangerous 
crossings  to  152.  Thirteen  people  were  killed  and  L8 
were  injured  during  the  year  at  these  points. 

The  total  accidents  on  the  transportation  lines  in  this 
district  was  71.631,  which  was  1081  more  than  in  1912. 
In  these  accidents  31,149  passengers  were  injured,  7568 
employees  and  6643  others.  In  these  accidents.  319  per- 
sons were  killed  and  2352  seriously  injured. 


ftaosa    fcDs5   tlh.<s   Pg\.imavsimgv=P^eiiiK© 
Exposition 

The  erection  of  the  wooden-frame  exhibit  buildings 
for  the  Panama-Pacific  International  Exposition,  to  be 
held  in  San  Francisco,  Calif.,  in  1 ! '  1 5 .  is  being  vigor- 
ously prosecuted.  This  will  be  better  appreciated  if  the 
photograph  here  reproduced  (taken  dan.  1,  1914)  is  com- 
pared with  the  one  taken  from  the  same  position  in 
September,   1914   (Pig.   1,  in  the  lone  article  by  A.  H. 


View  of  Exposition  Buildings  undek  Construction,  Looking  toward  the  Golden  Gate,  .Tax.  1,  1914 


panics  in  Greater  New  York  City  under  the  regulation 
of  the  Commission.  Of  these,  33  are  under  jurisdiction 
only  in  special  matters.  Of  the  126  under  general  juris- 
diction, 28  are  inchoate  or  dormant,  leaving  98  operating 
or  lessor.  Of  these.  68  are  transportation  and  30  are 
gas-  and  electricity-supply  concerns.  The  total  capital 
stock  and  funded  debts  of  these  98  companies  is  $1,173,- 
630,5'i  I. 
The  Commission  in  1913  authorized  the  issue  of  $287,- 

342.000  in  stocks  and  bond  issues,  making  a  total  of 
$517,530,219  since  July  1.  1907,  when  the  Commission 
was  established.  Besides  this.  $7,244,000  in  application,, 
was  withdrawn:  $182,616,622   was  disallowed,  and  $53,- 

650.1  i (i  ;s  still  pending. 

An  idea  of  the  magnitude  of  the  public  utilities  in 
Greater  New  York  is  gained  from  the  figure  of  $152. 
029,179  as  the  total  earnings  last  year  of  its  transporta- 
tion, gas  and  electricity  companies.  This  amounts  to 
ahoul  $30  per  capita  dm  a  basis  of  5.00(1.1)11(1  popula- 
tion). Of  this  enormous  sum  $87,717,359,  or  over  half 
was  paid  in  fares  on  the  transportation  systems,  which 
carried  1,769,889,284  passengers.  This  was  5. 29 %  more 
than  in  1912.  These  railway  tares  amount  to  $17.50  per 
capita.  The  electric-currenl  revenue  was  $29,990,908. 
The  gas  revenue  was  $34,319,912. 

The  Commission  asks  for  an  appropriation  of  $1,500, 
000  as  the  Stale's  share  in  the  expense  of  elimination  of 
grade  crossings  in  Greater  New  York.  Under  previous 
legislation  the  cost  of  this  work  is  to  be  home  one-hall' 


Markham,   Assistant    Director   of   Works,   for   the    Expo 
sition,  in  Engineering  News,  No\  6,  1914.  p.  895). 

In  September,  practically  no  work  had  been  don;1 
above  the  foundations,  while  the  present  photograph 
shows  the  great  change  which  has  taken  place.  Fourteen 
of  the  exhibit  buildings  are  now  under  construction. 
some  of  which  have  reached  the  height  of  160  ft.  When 
completed,  the  tallest  structure  will  be  the  Main  En- 
trance Tower — 130  ft.  in  height. 


Performance  of  (Uc  Municipal  '~i.li.ili  Repair  Plan!  nt 
Klagara  Falls,  x,   v. —  .\   report  of  the  work   performed  by  the 

municipal  asphalt  repair  plant  at  Niagara  Falls,  X.  v.,  during 
1913,  was  recently  presented  '  •  P.  S  Parkhurst,  Jr.,  City 
Engineer,  to  the  Board  of  Public  Works.  The  operation  of 
the  plain   covered  e    perio        I    97  actual  working   dayi 

A  total  ei  3088  batches  of  topping  was  made  during  that 
time — an  average  of  82  per  day,  or  35, •"•i-  curt'  There  were 
actually  laid  on  the  streets  17,364  sq.yd.  of  topping  with  an 
average  thickness  of  2%   in.,  or  171'  sq.yd.  per  wo 

There  were   required   toi    repairs  due   to  pavements  out   bj 

public  servi irporations,  etc.,  2472  sq  yd.  of  asphalt  topping. 

in  addition  to  the  topping,  1932  cu.ft.  of  binder  were  made 
Phe  cost   of  production   was  as   Follows: 

Topping  Binder 

Square   yards    17.367  1,008 

i  tost    per   sq.yd .  .         $0.71  ■"  66 

Cu.ft     35, 112  1,932 

Cost   per  cu  ft.  $0.36  $0  3 1 

Total   cost  $12  169  $66 1 

M'ent    100  tons  ol  asphaltlc  ce nt    were  purchased   under 

competitive  conditions  at  $20  per  ton.  The  average  unit  cost 
"i    laying   the  municipal  asphalt   since   1912  has  been   74c.   per 

sq.yd    .'     ai    ilnst   tie    a,ven prlci    ol   $1.34  per  sq.yd    charged 

bj    cont  rai  toi  s,   fi 1907   to    1911,   Inclusive. 
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Qsmsiy   Walls   aft    Haimft©s9    Fraim©© 

Two  types  of  quay  walls  of  radically  different  design 
are  now  being  constructed  in  the  harbor  of  Nantes, 
France,  on  the  Loire  River,  in  connection  with  an  en- 
largement of  the  port  there.  The  first  type,  shown  in 
Fig.  1.  is  now  under  construction  in  an  extensive  new 
section  of  the  harbor.  The  second  type,  in  Pig.  2,  is  a 
survival  in  reinforced  concrete  of  a  timber  design  which 
has  been  used  for  some  years  as  an  extension  of  existing 
walls  of  the  old  masonry  retaining-wall  type. 

The  first  type  is  essentially  a  concrete  retaining  wall 
tied  back  by  rods  to  deadmen  in  the  earth  till  and  resting 
on  a  concrete  slab,  which  in  turn  foots  on  reinforced- 
conerete  piles  reaching  down  into  the  river  bottom  and 
side  slope.  In  its  final  appearance  this  design  is  similar 
to  many  others  common  to  European  ports,  but  the  pe- 
culiarity lies  in  the  fact  that  the  base  concrete  of  the 
quay  was  placed  in  separately  molded  reinforced-concrete 
cribs.  These  cribs,  which  were  39.4x27  ft.  in  plan  and 
of  the  general  section  shown  in  the  detail  in  Fig.  1,  were 


Fig.  I.    \  i  "   Qi  n   Wali 

vi   \       ,i        I  :  i 


cast  on  the  ground  as 
hollow  reinforced-con- 
crete boxes  with  fifteen 
circular  openings  sym- 
metrically  placed   in   the 

fioor     of     the     box,     each 

opening  24  in.  in  diam- 
eter. The  'iii-in.  rein- 
forced-concrete  piles 
were  driven  in  their 
proper  position  and  the 
cribs  s\i  ung  into  place 
and  lowered  over  the 
piles  so  thai  each  pile 
fitted  into  the  ci  re 
ponding  circular  open- 
ing in  the  bottom  of  the 
(  rib  and  n as  stopped 
i>\  i In'  era  brai  ing  of 
the  crib  which  passed 
directly    over    tin-    open- 


ing,       i  ne     wnoie     mm. 

was    then    Tilled   up  with 

i,.,- .  i  hi-  i. el  n|.   - 1  .i   n     wall  tied 

o  the  deadmen  which  were  of  concrete  in 

lie  i  aing    pace  filled  «  ith  earl  h  i  i 

I   i     to  l"'    ome  5600  ft. 

i.iieil   above, 


an  evolution  of  old  timber  trestles  which  were  built  out 
beyond  the  masonry  retaining  walls  to  extend  the  width 
of  the  quay.  Of  late,  however,  these  extensions  have 
been  built  of  reinforced  concrete  in  the  general  type 
shown  in  the  figure.  In  building  this  extension  rein- 
forced-concrete piles  are  first  driven  into  the  side  slopes 


Fig.  2.    Reinforced-Concrete  Extension'  to  Old 
Masonry  Quays,  Nantes,  France 

and  on  them  reinforced-concrete  columns  are  cast,  and 
are  braced  together  in  the  truss  section  shown.  A  rein- 
forced-concrete floor  with  ordinary  paving  is  also  pro- 
vided and  the  whole  structure  is  tied  back  at  intervals 
to  the  deadmen  as  shown  in  the  figure. 

A    IReiiniif©iPc©dl'=C©ini©5f>©&©   §lh©eft° 
Pal©  S©a  Wall 

A  sea  wall  made  up  of  specially  designed  reinforced- 
concrete  sheet-piles  is  now  being  placed  along  the  whole 
water  front  of  the  City  of  Bay  St.  Louis,  Miss.  Some 
1500  ft.  of  the  wall  has  already  been  constructed  and  the 
contract  is  about  to  be  let  for  the  remaining  8000  ft.  of 
the  city  which  fronts  on  the  Gulf  of  Mexico.  Fig.  1 
shows  the  rear  of  the  completed  section  of  the  wall.  The 
city  is  contemplating  filling  behind  the  wall  as  here 
shown  with  sand  pumped  from  hydraulic  dredges*  work- 
ing in  the  harbor. 


Fig,  l.   A  View  of  the  I.'i  \i;  of  Reinforced-Con- 

i  i,i  i  i    Sm  i  i  r  I'i  i  i    Sea  W  \u.  VT  Kay  St. 
I.i.i  [8,  Miss. 

Fig.  ','  gives  the  details  of  the  sheet-piling  in  the  Bea 
wall.     Ii  consists  of  a  -eric-  of  tongued  and-grooved  con 

i  i 'ii'  si I -p iles  sunk  tn  a  firm  bearing  in  the  sand  and 

tied  back  to  deadmen  everj  fifth  pile  to  give  lateral  rigid- 
ity. Additional  rigidity  is  also  given  by  the  continuous 
concrete  coping. 
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The  piles  are  cast  in  a  yard  on  wooden  pallets  with 
of  24-gage,  galvanized  iron.  Each  pile  is  20x9  in. 
in  section  with  the  curved  tongues  and  grooves  shown 
in  the  cut.  and  is  reinforced  witli  continuous  %-in.  rods 
through  the  entire  20-ft.  length  and  by  1-in.  rods  through 
the  lower  section.  A  hole  4  ft.  from  the  top  is  provided 
for  lifting  the  pile  and  for  fastening  the  forms  fur  the 
toping.  The  %-in.  rods  protrude  above  the  top  of  the 
pile  and  are  bent  to  take  a  horizontal  continuous  %-in. 
rod,  the  whole  of  which  form-  a  reinforcing  for  the  con- 
tinuous concrete  coping  which  is  cast  on  the  top  of  the 
piles  after  they  have  been  driven. 

The  piles  are  aged  for  28  days  and  are  then  carried  by 

..  Continuous   %'  rod  through  eyelets 
J 


Flying  buttress  -4x4x8' Ig. 
reinforced  I  'deformed 
steel  rod.  -  Stress 
68.0001b. 
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Pig.  2.    Details  of  Sheet-Pile  Ska  Wall    (Devised 
hv  T.  L.  Thawick,  \i:w  Orleans,  La.) 

log  carrier.-  to  the  place  of  driving,  where  they  are  driven 
by  the  water-jet  method.  Every  fifth  pile  is  anchored 
back  to  a  I2xl2x72-in.  deadman  by  1  -in.  twisted  rods, 
which  in  the  design  are  intended  to  be  covered  with  con- 
crete but  which  in  the  section  so  Ear  erected  have  been 
left   bare,  as  shown   in    Fig.    1 . 

The  pile  was  originated  by  T.  L.  Trawick,  of  New 
Orleans,  and  is  being  built  by  Burton  Victor,  who  holds 
the  patents  for  its  design.  The  cos!  of  the  wall  is  esti- 
aated  in  the  present  case  to  be  aboul  $10  per  running 
fool  completed. 

:  ■■; 

A    KIs>'<dls*am]l£c    Execs* vattaonn    Pla»t 
oira  Os*e  Strappiirag  Worlfe 

Stripping  the  overburden  from  an  orebody  by  water 
jets  has  been  employed  with  success  bj  the  Pittsburgh 
Steel  Ore  Co.  at  its  Rowe  mine,  on  the  C\iyuna  iron 
range  in  northern  Michigan,  although  the  general  prac- 
tice in  thai  distrii  els.  The  ("Mow- 
ing description  if  from  an  article  by  L.  <>.  Kellogg  in 
the  Engineering  and  Mining  Journal,  Jan,  17. 

The    "i  ebod  i     Ic    tie     Idi  ou    or    w  Idenl  n 


Little  Rabbit  River,  the  top  of  the  overburden  reaching  a 
considerable  elevation  above  the  water  and  the  top  of  the  ore 
lying  about  20  ft.  below  the  water.  A  dike  of  impervious  clay 
pi'otects   the  pit   from   flooding   by   the   river. 

A  pumping  plant  was  established  on  the  river  bank  and 
water  piped  to  the  hill  over  the  ore  and  there  discharged. 
This  simple  sluicing  operation  was  extremely  efficient  for  a 
time,  the  returning  stream  of  water  carrying  a  full  burden  of 
material  into  the  river.  As  the  dip  of  the  hill  was  washed 
away,  however,  the  grades  became  too  low  and  the  action  of 
the  water  much  less  efficient.  Resort  was  then  had  to  the 
hydraulic  method.  This  is  shown  in  the  accompanying  cut 
(which    is   not   made   to   scale). 

Two  plunger  pumps  deliver  water  to  a  12-in.  pipe  line 
about  1500  ft.  long,  leading  to  the  center  of  the  excavation 
and  supplying  an  ordinary  hydraulic  giant;  a  10-in.  pipe 
is  used  for  the  last  few  hundred  feet  of  the  line.  The 
debris  is  washed  down  a  rough  sluiceway  to  a  sump,  where 
a  centrifugal  sand-pump  delivers  it  to  a  12-in.  pipe  which  dis- 
charges it  on  the  edge  of  the  bayou,  about  1000  ft.  away. 
The  supply  pumps  have  two  horizontal  plungers  each  and 
are  gear  driven  by  electric  motors.  They  have  together  a 
rated  capacity  of  3500  gal.  per  min.  Xozzles  of  different 
diameters  are  used.     The  capacity  of  the  centrifugal  pump  is 


#*<" 


'•••. 


'-% 


Hydraulic  Excavation  fob  Stripping  an  Orebody 

5000  gal.  The  pump  is  belt  driven  by  an  electric  motor. 
The  static  head  is  about  28  ft.  It  is  a  matter  of  some  care 
to  keep  this  pump  working  at  the  proper  rate  to  take  care 
of  the  supply  of  material.  The  larger  boulders,  as  well  as 
brush    and    roots,    are    eliminated    by    a    rack    or    screen. 

The  overburden  is  easy  to  handle,  being  line  and  uncon- 
solidated glacial  drift.  The  only  boulders  found  lie  imme- 
diately above  the  ore.  The  method  proved  remarkably  cheap, 
but  with  the  installation  In  use  was  si  mewhal  slew,  s 
that  reason  a  steam  shdvel  was  added  to  the  equipment  in 
in  hurry  the  completion  of  the  stripping  and  also  be- 
cause hydraulicking  is  not   practicable  in  t:  eeather. 

Power    of    the    Kansas     Public     I  MUtles    <  omnUsslon    over 

rates   of   the    Wyandotte    Countj    Gas   Co.,    was   affirmed    in   a 

on    ■  t"  the   U    S    Supreme  Court,   Jan.   5     1914,   on   a    writ 

ror.      A    lower    court    had    enjoined     the     company     from 

charging  ovei    25c,   per   i u.ft.   for  natural  ^is  supplied  to 

domestlt nsumers  I  City   and    Rosedale    (Kansas). 

]    with    the   city   of 
Ka  nsaa    Cltj      s<  cured     under    earliei  \  ed    it 

the  Commission,   and    <2>    that 
impaired   its  contract   rights  in 
the  Constitution      The  Supreme  Courl    held   that 
was    mail,     under    legislation,    regulating 
of    tin     i  ivlded   that    thi  ol    public 

utilities  in  general  slim  ible  and  Just,  In  spite  of 

allowing   certain   franchises  and   contracts    i"  be  mad.-  to  in- 
Therefore,    it    was    Impossible    for    the    city    to 
to   forbid   unreason- 
able ami   tn  >  table   rates. 
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A  type  of  railway  motor  car  which  is  in  extensive  use 
in  this  country  is  the  McKeen  gasoline  car,  having  direel 
chain  drive  from  the  engine  shaft  to  the  driving  axle. 
In  Fig.  1  is  shown  a  recent  car  of  this  type,  built  for  the 
Morgan's  Louisiana  &  Texas  Ry.,  this  being  one  of  three 
ears  built  for  the  Sunset-Central  Lines. 

The  driving  truck,  shown  in  Fig.  2,  forms  a  complete 
power     unit,     the     200-hp.     six-cylinder     engine     being 


seating  capacity  is  ?!)  for  the  forward  and  54  for  the  rear 
compartment,  or  s;s  in  all.  The  windows  are  circular, 
except  thai  the  head  end  has  large  rectangular  windows, 
giving  a  good  rievi  for  the  motorman.  The  car  is  fitted 
with  air  brakes  and  M.  < '.  IS.  couplers.  The  dimensions 
are  as  follows  : 

Length    over   end    sills 70   ft.   0    in. 

Width    over    side    sills 9   ft.   8   in. 

Width    inside     9    ft.    4%    in. 

Width    overall     10    ft.    2%    in. 

Height,    inside,    at    center    7    ft.   5%    in. 

Height,    rail   to   top   of  car    11   ft.   9   in. 

Wright    in    working   order    74,000   lb. 

Driving    wheels    (2)     3   ft.   8   in. 

Truck    wheels    (6)     2   ft.   9   in. 
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fob  the  Morgan's  Louisiana  &  Texas  R.B. 
Omaha,  Neb.:  Buildeb 


McKeen  Motor  Car  Co. 


mounted    upon    the    cast-steel    truck    frames    and    power 
being  transmitted  to  the  leading  axle  by  a  driving  chain. 
T     ■   chain   passes  over  a  sprockel    wheel   <>n  the  crank- 
shafl    and   a   similar   wheel   carried  by  a  sleeve  on   the 
i   le.     This   latter   wheel    forme   part   of  a    multiple-disk 
on   clutch    winch   can   be  connected    directly  to  the 
or  i  onnei  ted  to  it  through  a  set  of  hack-  gears  ( «  ith 
herringbone  teeth)    by   means  of  a  sliding  clutch.     Both 
clutches  are  operated   b]   compressed  air.     The  mechan- 
ic r,    similar  to  that   of   the   four-wheel   gasoline 
I   and  switching  engine  described  in   Engineering 
.  of   Oct.    16,    L913,   excepl    that   this  engine  had 
all  its  wheels  the  same  size,  and  had  the  rear  axle  driven 
by  outside  coupling  -  bains. 

The  machinery  and  moving  parts  are  inclosed,  and 
automa  al  ion  is  |>ro\  ided  so  ilia!  I  lie  motorman 
tention  to  drh  ing  the  car.  An  auxil- 
iary hand  oiling  deA  u  e  for  the  crank  ami  rod  bearings 
is  provided  to  facilitate  lubrication  in  starting  <>n  a 
cold  n  rr  to  cool  a  hoi  bearing.  The  valves  are 
i''  I  to  i  liminate  all  chance  of  distor- 
tion le.    lieai.     The  drn  ing  truck   requires  bu1   little  al 

the  road,  and   ii   is    tated  the  length  of  lime 

it   will  on    "Mm"   to  the  repair    hop  depends  al- 

11  poll    the   wear  of  (he  dri\  ing  H  heel    III.     . 

car  i-  of  all  steel  cm- 1  ruci  em  ami  conforms  to  the 
builder'     tandard The  pointed  parabolii    "wind- 
cud        '" .  upied   bj    i  he  engine   room,   13 
ft.  4  ii               ■  i  i » < I  \\  hich  i  -   i  Li"  m  'i   .in-ii     in      room 
8  ft.  6                   \  32  in.  centra]  real ibule  with  inclosed 
•  compartmenl   (16  ft.   I  in.) 
-  eie,, i  ai  il, e  real    thi    latter  being 
■  ilar  n  a.-  end  ami    .  at.     The 


There  are  now  111  of  the  McKeen  cars  in  service,  and 
57  railways  are  either  operating  or  have  ordered  them. 
Seven  of  the  cars  are  on  government  railways  in  Aus- 
tralia, two  of  these  being  of  5-ft.  3-in.  gage  and  the  oth- 
ers of  3-ft.  6-in.  gage.  Four  years  ago.  when  we  de- 
scribed a  car  for  the  Oregon  Short  Line,"  there  were  59 
cars  in  service  on  24  railways  in  this  country  and  Mex- 
ico. It  is  stated  thai  a  car  in  service  for  seven  years  has 
recently  made  a  record  in  running  5000  miles  in  a 
month,  earning  $1  K  per  day.  at  a  total  operating  charge 


♦Engineering   News,"   Jan.    20,    1910. 


Km. 
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I  of  14c.  per  mile.  This  type  of  ear  was  invented  some 
years  ago  by  W.  If.  McKeen,  who  was  then  Superintend- 
ent of  Motive  Power  of  the  [Thion  Pacific  Ry.,  and  is 
ini«  President  and  General  Manager  of  the  McKeen 
Motor  Car  Co.,  of  Omaha,  Neb. 

Mow  Hs  Tlhas  sv§  ®.  ©•oalbsftiithiaft©  foir 

P^tnapaEng*  §©wa\.§£e? 

By  Horace  M.  Marsha:  c* 

Vicksburg  is  a  "City  set  upon  a  hill"  and  it  has  ever 
Been  sui  generis. 

The  sewerage  system  of  Vicksburg  was  planned  by 
IPalter  G.  Kirkpatriek,  with  Hering  and  Fuller  as  con- 
sulting engineers,  ami  it  was  built  for  the  city  under  their 
direction. 

'Hit'  drainage  shed   runs  about  parallel  with  the  city 


city  engineer,  installed  a  flushing  tank  last  year  at  ".I." 
"ii  the  18-in.  pipe,  and  tapped  Glass  Bayou  with  a  12-in. 
pipe  to  connect  with  it.  In  the  spring  of  1913  the  river 
was  higher  than  ever  before  but  no  pumping  was  needed 
at  tin  outfall.  Of  course  not.  There  was  17  It.  head 
on  the  intercepting  sewer  above  high  water.  That  looks 
like  some  saving  to  the  city — though  none  of  it  has  been 
given  its  engineer. 

It  may  be  added  that  the  intercepting  sewer  is  of  or- 
dinary vitrified  pipe,  laid  with  cement  joints,  and  that 
there  are  no  check  valves  to  prevent  back  flow  into  the 
sewers.  An  inspection  of  the  lower  end  of  the  27-in. 
portion  of  the  sewer  disclosed  no  defects,  nor  have  evi- 
dences of  defect.-  been  seen  at  the  street  surface.  "When 
ill.'  river  was  up  water  came  through  the  perforations  in 
the  manhole  covers  at  the  lowest  point  of  the  24-in.  por- 
tion of  the  intercepting  sewer.  Tour  sacks  of  earth  placed 
on  the  manhole  covers  stopped  the  outflow. 


v-T\\  Jk2\<  A \  J>  ^\    \  <A-#\  *> 
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Lot  \tiox  of  Intehceptixg  Sewer  axd  High-Pkessure  Flushing  Connection,  Vh  ksbt/rb,  Miss. 


front,  some  four  city  blocks  back  from  the  river.  The 
slope  of  the  four  front  blocks  is  directly  toward  the  river 
and  the  larger  area  at  the  rear  drains  into  a  bayou,  which 
empties  into  the  river  several  miles  below  town.  The 
intake  and  pumping  station  of  the  water-works  are  on 
the  river  bank  below  the  town.  As  the  sewage  is  dis- 
i  harged  into  the  river,  it  was  necessary  to  place  the  sewer 
outfall  below  the  water-works  pumping  station  to  avoid 
contamination  of  the  water-supply.  Tins  necessitated 
an  intercepting  sewer  along  the  whole  city  front  (see  ac- 
companying map  I.  It  is  below  high  water  over  it-  en- 
tire length — some  3  ft.  below  at  the  upper  end  and  20 
It.   below  at  the  outfall. 

The  designers  contemplated  utilizing  the  flow  from 
the  hack  sewerage  area,  coming  from  a  high  level  through 
a  railroad  cut  in  the  lull  near  the  outfall,  to  pump  that 
from  the  fnmt  area  coming  down  the  intercepting  sewer 
They  found,  however,  that  it  would  not  operate  a  large 
enough  pump.  In  fact,  the  larger  discharge  comes  from 
the  intercepting  Bewer.  Accordingly,  an  electric-driven 
pump  was  installed  in  a  well  at  the  outfall  to  lift  tin 
sewage  from  the  intercepting  sewer  while  the  river  is  at 

H 1   stages — usually  three  or   lour   months  each   year. 

This  pump  was  used  for  several  years  at  a  cost  t,,  the 
city  of  some  *.',imi  a  month  to  pump  the  sewage. 

The  intercepting  Bewer  extends  from  Glass  Bayou  to 
the  outfall,  about  two  miles.  The  sewer  is  22  and  2  I 
in.  in  diameter  at  the  upper  part  and  21  in.  for  the  lower 
mile.  A  pipe  IS  in.  in  diameter  inns  down  along  Class 
Bayou  from  where  it  crosses  Cherry  St.  (marked  "A"  on 
the  map)  and  joins  a  ■.".'-in.  pipe  which  runs  into  the  in- 
ter<  epting  sewer.  The  el.  tration  a1  "  I  "  i-  1  V  I't. 
high  water,    (.'las-  Bayou  never  "goes  dri 

Filtered  water  furnished  "999?  pure"  by  the  Water 
Works  company  is  to.,  good  i"  Bush  sewers.    <'.  I!.  Twiss, 

•r.  s.  Assistant   Engln.  iiss. 


While  the  head  at  the  flush  tank  is  IT  ft.  above  high 
water  in  the  river,  it  is  certain  that  the  sewer  is  nowhere 
under  anything  like  that  pressure.  The  lower  end  of  the 
sew  ei-  fills  only  enough  to  cause  a  flow  into  the  river,  no 
matter  what  the  river  stage  may  be. 
v 

The  Carelessness  of  Drivers  anil  Pedestrians  at  Grade 
Crossings  were  recently  emphasized  by  Justice  Greenfields,  of 
Canada,  in  disposing-  of  a  damage  suit  involving  the  death  of 
a  man  who  was  driving  a  team  of  horses  attached  to  an 
empty  wagon,  down  a  steep  hill  leading  t..  tie-  Canadian 
Pacific  R.R.  tracks,  and  was  killed  by  a  train.  A  clear  view 
of  the  tracks  was  presented  and  safety  required  only  that 
the  driver  "stop,  look,  or  listen."  In  dismissing  the  suit  the 
Justice   said: 

A  person  approaching  a  railway  crossing,  knowing  it  to 
be  such,  must  know  at  the  same  time  that  he  is  confronted 
by  an  ever-present  possibility  of  a  train  passing:  he  must 
furthermore  know  that  such  train  has  a  right  to  pass  such 
crossing — possibly  as  good  or  even  a  better  right  than  he 
has  to  cross — and  he  must  know  that  the  crossing  of  the 
train  may  be  fraught  with  danger  to  himself.  In  the  pres- 
r.f  this  possible  danger  common  prudence,  not  to  say 
common  sense,  renders  it  incumbent  upon  that  person  to  taki 
every  precaution.  If  he  fail  to  do  this,  and  if  he  run  into 
the  tram — instead  of  having  the  train  run  into  him — then  so 
much  the  worse  for  that  person.  He  alone  ts  responsibl 
what   occurs. 

8! 
V    Htne-Fire    Gallery    has    been    built    by    the    U.    S.    Bureau 
of    Mines    at    its    Pittsburgh    experiment    station.      This    is    a 

steel  tnl.e  i;e.  ft,  in  diameter  and  -7  ft  long,  laid  in  a 
trench,  lined  with  firebrick  and  mineral  wool,  covered  with 
_  I!  .if  earth,  and  with  its  ends  so. oped  by  13-in  brick  walls. 
Tie-  chamber  has  been  made  as  nearlj  airtight  as  possible 
and  insulated  against  tie  escape  of  lieat  generated  within. 
At   one  end    is   a    motor-. t  ri  ven    fan   and    air   meter,    while   at    the 

other   is   a    ,-iack    which   can    be   opened   or  closed.     At    inter- 
vals   along     tin      top    of    tin-    gallery    are    small    pipes    for    with- 
drawing    samples     of     ail      01  inside,     or     for     Ins. 
etera,     The   gallery   will    hold   si\   o.   eight    ions   ol 
when  one-third  full,     it  is  intended  in  place  different  kinds  of 
ii    wasie  in  tie-  chamber  .oi.i  study   spontaneous  develop- 
under    various    conditions       Experiments    are    planned 
on  controlling   fire  bj    reducin  ■  air  supply  oi   sealing    Progres- 
sive  changes    in   composition    of   th.     prases,    etc,    will    be    tol 
lowed    out    and    temperature    measurements    made    to    secure 
data    for   Bolvlng    practical    problems   in   subduing   mine 
ii   is  claimed   that   ihis  i-  the  first   attempt   to  investigate  ihls 
problem   with   experimental  apparatus  on   a   mining   scale  and 

with    full    .-on.  ■  condlt  ions 
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<£k  IR©flinif©B;'c©dl=Coinicipeft©  Cansr'dleir 

^Eadl  SS^Ib  Bffidlgj©  wii&lh.  Fr©= 

Gaistt  M©siffi]b©ips 

A  reinforced-concrete  girder  and  slab  bridge,  footing 
on  concrete  pile  piers,  has  recently  been  built  near  Eas- 
ton,  Mil.  across  the  Miles  River,  one  of  the  many  estu- 
aries making  up  from  Chesapeake  Bay  on  the  "Eastern 
Shore''  of  Maryland.  The  bridge  is  extremely  simple 
in  design,  but  is  distinguished  further  because  a  num- 
ber of  its  members  wen'  cast  in  a  yard  at  Baltimore,  Md., 
60  miles  away,  and  brought  to  the  site  on  barges. 

A   timber  pile  trestle  highway  bridge  about   1075  ft. 


above  reasons.  The  method  of  pre-casting  some  of  the 
members  was  dictated  by  the  following  considerations: 
(1)  The  site  of  the  bridge  is  about  three  miles  from  the 
nearest  town,  Easton,  Md.,  making  labor  rather  difficult 
to  obtain.  (2)  The  banks  of  the  river  are  occupied  by 
line  country  estate.-,  making  it  difficult  to  secure  land 
!'in-  casting  the  concrete  piles.  (3)  It  would  have  been 
necessary  to  transport  concrete  materials  by  scows  to 
the  bridge  site,  from  the  same  source  as  lor  the  concrete 
cast  in  the  yard  at  Baltimore.  (1)  The  water  along 
the  river  hank  is  so  shallow  that  it  would  have  been  dif- 
ficult to  land  the  material,  and  later  to  pick  up  tic 
cast  idles  preparatory  to  placing  them. 


Paving 


's  fC'Tfi'^vl  -'txkBar'  Afcmfbrcing 
~-  .  »  Sab  3  Jtl .  /.  .  .  .  a  ./-  ,„  rr„L  y 
y    t — IffX-- L.i— id  inilap 


Elevation  Section 

Fig.  1.  Detail  of  Typical  Span  of  .Miles  River  Bridge,  Talbot  Co.,  Md. 


Fig.  2.    Section  through 
Typical  Fixed  Bent 

(Railing  not   shown.) 


long  and  16  ft.  wide  existed  at  the  site  for  about  60 
years,  crossing  the  river,  which  is  15  ft.  deep  at  the  chan- 
nel, its  deepest  part.  This  channel  was  spanned  by  a 
30-ft.  draw  span.  The  replacement  of  the  bridge  by  one 
of  more  permanent  construction  and  more  pleasing  ap- 
pearance  had  Ion-  been  desired  and  was  made  possible  in 
1912-13  through  the  cooperation  of  Talbot  County  and  of 
the  Slate  Road  Commission  of  Maryland.  General  plans 
leeificationa  were  prepared  by  the  State  Road  Com 
mission,  and  alternative  plans  and  specifications  for  the 
design  were  invited.  As  the  result  of  this,  the  Commis- 
sion dei  ided  on  the  plans  here  illustrated,  ami  the  bridge 
was  built  as  show  n. 

The  old  structure  hail  to  he  frequently  renewed,  main- 
ly on  accounl   of  the  action  of  the  teredo  on  th 


It  was,  therefore,  apparent  that  the  adoption  of  any 
plan  permitting  the  casting  of  as  much  as  possible  of 
the  concrete  work  at  »   more  convenient  and  accessible 


Pig.  :i.    Vn  k  oi    \l  u     Ri\  i  i;  Beidgi 


therefore,   decided    thai 

nanenl    trucl of  con 

-1  i    to     pan   the  necessary 
qi    red  onlj  ai   the  chan 

1 1  i . ,  1 1 1 
adopted  Eoi  He 


CTNDEB   <  !ON8TKUCTIOK 

effi 


I siderable  saving  in  cost,  since  it 

would   reduce  to  a  minimum  i  he  amount  of  labor  ne<  e 
i  the    ite,  and  would  eliminate  I  he  necessity  of  leas 
ii"  expensive  land,  even  if  il  could  he  obtained  at  any 

i    i"i  ca  ting  piles.     Further,  il  would  eliminate  (he 

He,,     ii\  <>f  constructing  a  temporary  wharf  for  the  un- 
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Fig. 


Fig.  4.   Concrete  Scow  Woeejng  Alongside  of  Piles 
and  Floor-Beam   Forms 

Figs.   4-5    Casting  the  Floor-Beams,  Miles   River    Beidgi 


Floor-Beams  stripped  of  Forms 


loading  of  concrete  materials,  and  the  subsequent  load- 
ing of  the  cast  piles.  As  to  towing  charges  it  was  esti- 
mated that  it  would  cost  little,  if  any,  more  to  tow  scows 
with  the  pre-cast  members  than  to  tow  scows  with  the 
required  concrete  materials. 

It  was,  therefore,  decided  not  only  to  cast  the  piles 
in  Baltimore  and  tow  them  to  the  site  on  scows,  from 
which  they  could  be  readily  picked  up  and  placed  by  a 
derrick  scow  located  at  the  bridge  site,  but  to  effect  an 
additional  saving  by  so  designing  the  bridge  that  the  re- 
inforced-concrete   slabs    for    carrying    the    roadway,    and 


,1" Sand  Joint 
raving  Jfe£jfrffffok 

f\S'Spikes 
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Section  m-m 


Paper  here   Sob? 
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S\ab  8    )      «^/"^[y:  ^I_ 
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Section    m-W 


Fbperhem'  '      ~^~~ -1 
Mearbojf  Section  H 

being  pound*  IS*      ,.  rL,rb 


■■kl"-  --H.y~ 
Section  n-n 


Extending  slab 

r„„„„ greased  to  destroy  anu 

Expansion  .-efehpost 

■  i 


\End of  -fence  slab  fobe 
greased  to  destroy  any 
bonding  to  concrete  in  post 
Section  Y-Y 


chs  remforeed-concrete  railing  slabs  could  also  be  cast  in 
Baltimore,  transported  to  the  site  and  put  in  place  by 
the  same  derrick  scow.  This  plan  made  possible  the  fab- 
rication of  a  large  portion  of  the  bridge  under  favorable 
conditions  for  the  securing  of  economical  material,  labor 
and  land  for  casting.  The  plan  necessitated  only  the 
casting  at  the  bridge  site  of  the  reinforced-coucrete  pile 
caps  or  floor-beams,  the  posts  between  adjacent  railing 
slabs,  the  abutments  for  the  main  bridge,  and  the  mass 
concrete  piers  for  the  drawspan. 

The  bridge  has  a  16-ft.  roadway  and  a  total  length  of 
1075  ft.,  made  up  of  fifty-one  20-ft.  fixed  girder  spans 
of  the  standard  size  and  design  described  below  and  one 
40-ft.  drawspan.  The  two  abutments  and  the  two  piers 
for  the  drawspan  are  of  mass  concrete. 

Each  span  is  made  up  of  18-in.  thick  reinforced-eon- 
crete  floor  slabs,  spanning  20  ft.  between  transverse  rein- 
forced-concrete  floor-beams,  which  cap  three  concrete  piles, 
driven  to  refusal  into  the  silt,  clay  and  sand  bottom  of  the 
river.  Each  trestle  bent  consists  of  three  remforeed-con- 
crete piles,  each  18  in.  square,  and  ranging  in  length 
from  38  to  54  ft.,  to  meet  varying  conditions  as  re- 
gards depth  of  water  and  firmness  of  bottom,  and  rein- 
forced with  rods  at  the  four  corners.  The  floor-beams 
are  30  in.  wide  and  30  in.  deep,  as  shown  on  Fig.  1.  and 
are  reinforced  to  meet  ordinary  highway  loading.  The 
floor  slabs  are  each  19  ft.  3  in.  Long,  and  18  in.  deep, 
also  reinforced.  They  were  cast  in  four  separate  pieces. 
each  4-  ft.  9  in.  wide,  to  facilitate  casting  and  handling 


Bte.  6.   Details  of  Expansion  Join  c 


Fig.  7.    View  i.\  Casting  Yard  w   Baltimore,  Md. 
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The  ornamental  railing,  of  the  type  shown  in  Fig.  1.  was 
also  casl  iu  lengths  L9  ft.  '■'•  in.  long. 

The  piles  were  brought  to  the  job  on  scows  ami  were 
placed  by  a  15-ton  derrick  scow  equipped  with  heavy  pile 
leads,  a  large  high-pressure  pumping  plant,  hoisting  en- 
gine, swinging  engine,  ami  auxiliary  machinery  neces- 
sary fur  work  of  this  character.  The  piles,  the  heaviest 
of  which  weighed  approximately  9  tons,  were  jetted  to 
initial  hearing  and  finally  driven  to  required  depth  and 
hearing  by  a  6000-lb.  drop  hammer.  In  nearly  every 
Case,  'lie  pile  used  was  too  Ion::,  and  the  concrete  was  cut 
off  to  the  level  of  the  bottom  of  the  floor-beam  by  small 
shots  and  the  steel  sawed  off  with  a  hacksaw. 

When  the  pile  was  brought  to  this  level,  supports  were 
clamped  around  each  pile  and  a  form  in  which  the  floor- 
beam  was  to  he  built  was  placed  upon  the  clamp.  A  view 
of  two  of  these  is  shown  in  Figs.  4-5.  Concrete  was 
made  on  a  barge  equipped  with  a  mixing  plant  and  tak- 
ing material  from  another  barge. 

After  the  beams  bad  set.  the  forms  were  removed 
and  the  flooT  .-labs  brought  in  on  the  derrick  scow  and 
laid  on  the  floor-beams,  leaving  an  opening  of  9  in. 
between  the  adjacent  floor  slabs  over  each  floor-beam. 
Into  'his  opening  the  steel  rods  of  the  floor  slabs  pro- 
jected horizontally  and  steel  rods  from  the  floor-beams 
projected  vertically,  as  shown  in  the  detail  in  Fig.  2. 
These  projecting  roils  were  well  tied  together  and  the 
9-in.  space  concreted  flush  with  tin'  floor  slabs,  making 
a  continuous  and  monolithic  structure  between  the  ex- 
pansion joints  noted  further  below. 

Tbe  floor  slabs,  as  shown  on  Pig.  1.  w<  re  provided  with 
lapped  joints  across  the  bridge,  and  were  laid  without 
mortar  joints.  After  the  floor  slab  had  been  cast,  the 
railing  slab,  which  was  also  19  ft.  3  in.  long,  was  placed, 
ng  a  9-in.  opening  over  the  bent,  into  which  pro- 
jected tbi'  steel  from  the  floor-beam  ami  steel  from  the 
railing.  Ground  tins  opening,  a  form  was  built  to  give 
shape  to  the  posl  and  steel  having  been  well  tied  together, 
the  posl   was  poured. 

The  roadway  curb-  were  next  placed,  and  were  securely 
anchored  by  means  of  a  groove  in  the  upper  portion  of 
ile    roadway  slab,  with  steel  projecting  upward  from  the 

into  tl irb.     Tbe  roadway  was  given  a  slight 

crown,  with  concrete  laid  in  place,  ami  an  asphalt  sur- 
face  placed   Tor  i  be   final    roadway. 

Tbe    entire    number    of    concrete    piles    ill    the    bridge    is 

roadway  slabs.  204,  railing  slabs.   L02. 

A.1    intervals  of    100   ft.    (everj    fifth   -pan),  expansion 

l   hov  n  on    Fig.  6 )    were  located   in   the  roadway 

-bibs,  curb    and   railing     lab       These  joints   were  made, 

carrying  the  roadway  across  an  opening  on 

,i  plate  anchored  to  on.     bib  i       i         ith  a  sliding 

joint   on   tbe  adjacent   slab.     The  details  are  well  given 

III   the    | 

The  channel  is  spanned  by  a  rolling-lift  bridge  of  the 
Schcr/  ii     i     ;n  ft.  clear    pan 

',   shows   tin    yard   in    Baltimore   where   the  piles 

ind     i. id bib      were    ca  I       Fig.    3 

.  idgi    n n dei   con  truetion,  with  tbe  arrange 

men!    of   thi  ;il    the  end   of   tbe    road      bib 

o    '::<      i  i.l ■"•  immediately  over  the  bridge 

pi  ion  of  the  Seherzer   rolling  lift  draw 

1    igned  I  hull! 

Pile  Co     i  10  Cedar  St.,  New 


York  City.  The  Chairman  of  the  .Maryland  Slate  Roadfl 
Commission  was  0.  E.  Weller,  and  the  Chief  Engineer, 
Ii.  G.  Shirley.  The  contract  price  for  the  concrete  struc- 
ture complete,  with  paving,  was  $52,-150.  The  contract 
price  for  tin  Seherzer  rolling-lifi  bridge  was  $5990,  mak- 
ing the  total  cost  of  tl ntire  structure  complete,  ready 

for  traffic,  $58,4  lo. 

IPLenEaforcedl  °  CoEacireft©     IFiLettginin^ 
iiin\g|°Ws\.M  ©f  PedlesttaUl  C©ro\= 

IA     E.    G.    K  IUFMANN* 

111  connection  with  a  street  crossing  of  the  Canadian 
Northern  Ey.  in  a  northern  Ontario  town,  although  it  is 
necessary  to  depress  the  roadway  to  provide  for  clear- 
ance, it  is  required  that  the  sidewalk  be  kept  at  its  orig- 
inal elevation.  This  necessitates  the  construction  of  re- 
taining-walls  extending  about  1  10  ft.  on  each  side  of 
the  bridge,  the  wall  being  6  ft.  high  above  the  gutter  at 
its  highest  point.  The  design  shown  herewith  was  made 
for  this  crossing. 

\\  all   Piers  on    Piles 

As  the  soil  is  poor,  it  was  decided  to  place  the  wall 
on  piles  to  prevent  cracking  due  to  unequal  settling.  The 
bridge  abutments — already  built — are  on  piles.  The 
foundation  of  such  a  wall,  if  made  continuous,  would 
be  much  the  largest  item  of  cost,  as  it  must  lie  carried 
four  feet  deep  on  account  of  the  heavy  frost.  In  order 
to  reduce  the  cost  of  the  foundation,  the  piles  were  placed 
in  groups  of  four  piles  each,  placed  12  ft.  on  centers,  as 
shown  in  the  sketch.  Each  group  of  piles  was  capped 
with  a  concrete  pedestal   which   in  turn  carries  the  wall. 

The  portion  of  the  wall  immediately  above  the  pedes- 
tal, marked  he  on  the  front  elevation,  is  reinforced  ver- 
tically, to  act  as  a  vertical  cantilever  supported  by  the 
pedestal.  The  part  <il<  of  the  wall,  between  pedestals,  is 
reinforced  horizontally  to  act  as  a  slab  supported  at  each 
end  by  the  cantilever  portions,  and  resisting  the  hori- 
zontal earth  thrust  of  the  backing.  The  function  of 
the  railroad  rail  is  to  support  tbe  wall  between  founda- 
1  ion-. 

A\  w.ysis  in'  Design 

An  analysis  of  the  design  of  the  wall  at  the  point 
where  it  is  6  ft.  deep  will  be  given : 

Tbe  magnitude  of  the  earth  thrust  is  found  by  Ran- 
kine's    formula. 

I1  =   (l/.  irlr  -f-   vh)    lair   (  15°   -    t/2  <j>) 
where 

W        Weight   of  earth,  lb.  per  cu.ft.,  taken  as   Inn  II, . 

for  moist  sol'l  clay ; 
r   =  imposed   load,  including  sidewalk.  He   per  sq.ft., 

in  this  case   150  lh. ; 
//   =  height    (6  ft.)  ; 

(j,  =  angle  of  repose,  taken  for  earth  as  32°  11'. 
'I'be  thrust  /'  will  then  act  on  the  angle  of  natural 
-lone,  and  i-  applied  I  ft.  below  the  sidewalk.  From 
lh<.  formula  its  amount  is  SOI!  lb.  per  lin.l'l.  of  wall. 
Since  Ibe  wall  extends  I  ft,  below  the  gutter  the  general 
tendency  might   be  lo  use  h         ",   ft.,  but   it   must  be  re- 
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fanembered  that  at  this  point  the  wall  is  supported  later- 
ally by  the  gutter  and  is  also  reinforced  by  the  extra  con- 
ffl-ete  in  the  curb. 

The  overturning  force  to  be  resisted  by  one  pedestal 
consists  of  the  earth  pressure  on  one  entire  12-ft.  panel, 
which  is  9600  lb.,  acting  as  shown.  This  overturning 
load  is  resisted  by  the  weight  of  one  pedestal  plus  12  ft. 
lot'  wall  —  18,200  Ih..  acting  through  their  center  of  grav- 
ity, I.1:;  in.  from  the  back  of  the  wall.  The  weight  of 
[earth  on  the  pedestal  is  neglected,  being  very  small. 
The  resultant  I!  is  found  graphically  to  be  54.800  lb., 
and  falls  within  the  middle  third  of  the  pile  spacing. 
Since  about  two-thirds  of  this  load  comes  to  the  front 
piles,  the  load  which  each  of  these  has  to  carry  is  about 
8300  lb.,  which  is  entirely  safe. 

It  lias  been  suggested  that  the  width  of  the  pedestal 
(along  be)  might  be  decreased,  and  two  piles  used  in- 
stead of  four.  Although  the  wall  would  probably  furnish 
Sufficient   lateral   support  to  make  this  safe,  we  are  in- 


!,--,    ;-\Reinforce~er.tt 

Plan  Sect,on    AB 

Pedestal  Retaixixg-YVall  at  a  Street  Undercross- 
ing  in  Ontario,  Canadian  Northern  Rt. 

elided  to  hold  to  the  arrangement  of  four  piles  in  order 
to  secure  greater  stability. 

A  spacing  of  ■>.  ft.  between  piles  may  be  considered  too 
small  for  convenience  in  driving,  but  we  have  success- 
fully driven  piles  with  this  spacing. 

It  will  be  noted  that  before  the  earth  backing  is  re- 
placed practically  the  entire  weight  of  the  concrete  falls 
upon  the  rear  piles,  but  as  the  load  on  each  idle  is  then 
only  9100  lb.,  it  is  safe.  Also,  since  this  weight  falls 
a  little  to  the  left  of  the  rear  pdes.  the  wall  will  not  tip 
over  backward. 

We  now  come  to  the  design  of  the  slab  ill).  The  pres- 
sure of  800  lb.  per  foot  of  the  wall  has  a  horizontal  com- 
ponent of  titii!  lli.  This  is  the  total  pressure  on  a  portion 
of  wall  1  ft.  wide  and  ii  ft.  high.  The  average  pressure 
is  then  111  lb.  per  sq.  ft.  Since  the  maximum  is  twice 
the  average,  we  have  222  lb.  per  sq.ft.,  applied  at  the 
bottom  of  the  wall.    As  the  cantilevers  are  ;:  ft.  wide,  a 

Bpi f  l'.'  ft.  for  the  slab  would  be  excessive.    The    pan 

is,  therefore,  taken  as  Hi  ft.,  this  overlapping  the  canti- 
lever supports  Buffil  unt  Iv  . 

For  Ibis  -pan  and  loading  a  9-in.  slab  reinforced  with 
0.4S  Bq.in.  of  steel  per  foot  width,  imbedded  I1-  in.  in 
the  concrete,  is  needed.    This  Bteel  area  is  required  at  the 

bottom  of   the   wall   only,   but    BE    mesh    is   used    it    must    be 


carried  to  the  top.     This  mesh  is  referred  to  as  "Rein- 
forcement .-1"  on   the  sketch.     The  original  assumption 

of  a  9-in.  wall  is  therefore  correct  as  far  as  we  have  gone. 

The  bottom  of  the  wall,  section  ab  between  pedestals 
is  made  wedge-shaped,  as  shown  on  section  B-B,  in  on]  i 
to  minimize  the  pressure  due  to  heaving  effect  of  the 
soil  on  account  of  frost.  Broken  stone  will  be  placed  be 
ueath  the  wall  for  this  reason,  a.-  well  as  for  drainage. 
We  have  found  that  water  freezing  in  coarse  broken 
stone  produces  less  heaving  than  in  soil. 

Owing  to  the  unusually  heavy  frost  in  this  locality,  it 
may  be  decided  to  carry  the  entire  wall  down  below  the 
frost  line.  However,  under  milder  weather  conditions 
the  device  shown  should  be  satisfactory. 

The  cantilever  b-c  will  now  be  considered:  As  the  ver- 
tical reinforcing  mesh  will  be  placed  in  a  3-ft.  width,  the 
section  of  the  cantilever  will  be  36x9  in.  Since  the  re- 
inforcing is  embedded  2  in.,  the  effective  depth  at  a 
point  just  above  the  curl)  is  ?  in.  The  resultant  load  on 
the  cantilever  is  equal  to  the  horizontal  thrust  of  the 
earth  for  the  12-ft.  panel,  or  8000  lb.,  applied  1  ft.  above 
the  top  of  the  curb.  Tiie  moment  at  the  top  of  the 
curb  therefore  is  M  =  96.000  in. -lb.  From  formula  or 
diagrams  we  find  that  the  steel  required  is  0.38%  ami 
fc  =  430  lb.  per  sq.in.  The  steel  required  is  then  0.0038 
X  7  X   12  =  0.32  sq.in.  per  foot  width. 

Considering  the  point  of  connection  of  the  cantilever 
with  the  pedestal,  b  =  36  in.,  </  =  15  in.,  and  M  = 
24  X  8000  ==  192,000  in.-lb.  The  steel  required  is 
found  to  be  0.18%  and  fc  =  250  lb.  per  sq.in.  Then  the 
steel  area  is  0.0018  X  12  X  15  =  0.33  sq.m.  per  foot 
width.  A  mesh  having  0.35  sq.in.  per  foot  width  will  be 
used.  This  is  referred  to  as  "Reinforcement  B"  on  the 
sketch. 

An  old  steel  railroad  rail  is  placed  under  the  center  of 
gravity  of  the  wall,  to  support  the  wall  between  pedestals 
where  it  has  no  base.  It  is  strong  enough  to  carry  the 
weight  by  direct  beam  action,  and  being  readily  at  band. 
is  cheap. 

Weep-holes  are  to  pass  through  the  curb  to  drain  the 
backing  into  the  gutter. 

A  wall  of  this  form  might  be  used  even  without  piles. 
as  the  unit-pressure  on  th,  soil  will  not  be  very  great,  but 
great  care  must  be  taken,  for  if  one  pedestal  should  settle 
more  than  another  the  wall  would  crack. 


The  Tower  <;rove  Grade-Crossing  Elimination,  now  com- 
menced at  St.  Louis,  Mo„  is  a  complicated  piece  of  work  In- 
volving two  railways  (with  a  connecting  track  between  them) 
and  two  main  thoroughfares  having  double-track  street  rail- 
ways, besides  ether  adjacent  streets.  At  this  point  Towe 
Grove  Ave.  and  Vandeventer  Ave.  intersect  at  an  acute  angle 
between  tin-  track  of  tin-  .Missouri  Pacific  Ry.  and  the  St. 
Louis    &    San     Fianciseo    Ry„    ami     the    grade    crossing     will    lie 

eliminated  by  an  approximately  equal  elevation  of  streets 
and  depression  of  tracks  The  depression  mi  i>..v,  grades  in- 
volves a  total  of  approximately  t '-  miles  of  double-track 
main  line,  a  somewhat  greater  length  of  side  tracks,  a  num- 
ber  of   industrial    c lections,    i  nd    a    double-track    main-line 

railway    crossing    al    grade 

Tower  Grove    V\.     (60  to  80  CI    wide)  and  Vandeventer  Ave 
(60    tt     wide)    will    cross    the    tracks    on    reinforced-concrete 

bridges,  with    Lpproach   jrad Pour  other  streets,  not 

crossing   the   tracks,  an-  affected   by   the   raise   in   grade.     The 
work    will    lie   carried   out    under  a    contract    or. lie 
city   of  st.    Louis   witli   the   railway   companies,   tlie   latter  as- 
suming the  cost  of  construction   (approximately    $600,000),  and 
tiie    former   assumti  nsequentlal   damages    to    private 

property,  Bach  company  will  perform  a  definite  portion  of 
tic   work,   the   Missouri    Pacini    Rj     employing   its  own   forces 

and   the  st     Louis  &   San    I  -   work   partly 

or   entii  ely    bj    cont 
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SYNOPSIS — .1  description  of  some  of  the  more  impor- 
tant construction  work  done  by  the  East  Side  Levee  and 
Sanitary  District  in  the  vicinity  of  East  St.  I. only.  lit. 
Thii  project  consists  in  the  drainage  and  flood  protection 
of  150  sq.mi.  of  area  in  the  heart  of  a  rich  agricultural 
and  industrial  ret/ion.  The  district  is  lower  than  tiie 
flood  plane  of  the  Mississippi  River,  requiring  extensive 
levee  construction  for  protection,  and  the  flood  conditions 
inn,  been  aggravated  by  high  water  in  smaller  streams 
which  flow  through  the  District.  The  most  important  of 
these  is  Cahokia  Creek,  the  main  flow  of  which  has  been 
diverted  direct  to  the  river  several  miles  north  of  the  old 
location.  Previous  articles  on  litis  project  have  appeared 
■in  our  issues  of  Nov.  28,  1907,  Feb.  '.  1911  and  Aug. 
913. 

Size  axd  Organization  of  District — The  East  Side 
Levee  and  Sanitary  District  in  which  the  city  of  East  St. 
Louis.  111.,  is  located,  is  a  municipality  chartered  by  the 
State  of  Illinois  and  given  power  to  levy  taxes  to  provide 
flood  protection  and  drainage  for  a  150-sq.mi.  area  sit- 
uated mi  the  easl  side  of  the  Mississippi  River  opposite 
the  city  of  St.  Louis,  Mo.  The  area  extends  about  30 
null's  along  the  Mississippi  River  and  is  bounded  on  the 
easl  by  a  chain  of  bluffs.  Besides  East  St.  Louis  the  dis- 
trict contains  the' cities  and  towns  of  Granite  City,  Na- 
tional City,  Madison,  Venice,  Brooklyn.  Xanieoki.  and 
Cahokia  (see  map.  Fig.  1). 

Levee  ,        K— Diversion  Channel  >\  ',„„„„ 

-*"  ~\Jm^~V-3S    H.W.L.  Cahokia  Creek  Flood  I90S 

J4i&j&ippL!?JKjlgodJg44 


y<3o'-*<--x' */>*&' ~    50' 


>*26-M ■— -^'-ska^pkjp'jj 


Fig. 


1    o      Section  of  the  Cahokla  Creek  Diver 
-ih\    Channel 


Thi  d  strici  as  a  municipality  embraces  a  large  terri- 
tory including  the  cities  mentioned,  bu1  is  in  no  way  di- 
rectly connected  with  them;  il  i-  governed  by  a  Board  of 
Trustei  I  every  lour  years,  which  appoints  a  chief 

treasurer,  a  clerk  and  attorneys.     The  Presi- 
ded of  the  Board  of  'I  i  eives  for  his  set 


•Information    furnished    by    W.   N°   Aubuchon,   Jr.,    Ma 
of  the  Bast  St.  Louis  Industrial              i  d  T    N.  Jacob,  Chief 

Engine'  i  East  SI     L .    til 


-alary  of  $2000  a  year,  while  the  other  members  arc  paid 
$1000  a  year.  The  Board  of  Trustees  is  endowed  with 
the  necessary  legislative  power  to  enact  tax  ordinances 
and  provide  for  the  collection  of  taxes  and  is  empowered 
with  the  right  of  eminent  domain.     The  property  valua-j 


Big  Rock  1000  to  4000  Fvunds 
Plan 


Fron-r       Eleva+io 


Fig.  4.    Check  Weir  and  Drop,  Cahokia  Cheek   Di- 
version Channel 

in. us  in  the  district  exceed  $100,000,000.*  The  estimated 
cos!  of  the  work  provided  for  in  the  present  plans  of  the 
East  Side  Levee  and  Sanitary  District  is  $6,500,000. 

Causes  OF  Floods — In  order  to  appreciate  the  signifi- 
cance of  the  measures  taken  by  the  Fast  Side  Levee  and 

•For  a  more  detailed   description   of   the   character   of   the 

district  and  its  commercial  importance,  see  article  "Levee  and 
Dralnagi  Projecl  a!  Easl  St.  Louis,  in.."  by  T.  N.  Jacob.  "En- 
gineering News,"   Feb.  2,   1911.  p.   132. 
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Fia.  I.    Map 


of  the  East  Side  Levee  \\i>  Drainage   DistbicTj  Shot? 
im;  Flood  Protection  Works 


Sanitary  District  to  guard  againsl  future  floods  in  this 
area  il  will  be  aecessarj  to  gel  a  clear  understanding  of 
the  causes  of  the  frequenl  floods. 

The  area  of  the  districi  is  comparatively  low,  and  the 
Mississippi  River  formerly  Bpread  itself  over  a  large  por- 
tion of  ii  :  while  through  the  area  inns  a  stream  called 
Cahokia  Creek,  and  to  the  aorthwesl  is  a  300-sq.mi.  pla- 


th 


teau  which  forms  its  watershed.  Prac- 
tically all  of  the  rainfall  of  the  plateau 
was  formerly  carried  through  the  low- 
er aiva  by  Cahokia  Creek  to  the  Mis- 
sissippi River.  In  the  event  of  a  heavy 
rainfall  the  water  from  the  plateau 
would  augment  the  drainage  of  the 
lowland,  and  Cahokia  Creek  would 
overflow  its   hank    in   the   lower   area. 

High  water  in  the  Mississippi  River 
and  in  Cahokia  Creek  would  frequent- 
ly occur  at  the  same  time,  and  the  riv- 
er water  backing  up  the  channel  of  the 
creek  would  result  in  a  disastrous  over- 
flow. These  overflows  occurred  fre- 
quently and  caused  great  inconven- 
ience to  traffic  and  devastation  of  prop- 
erty. Keeping  the  Mississippi  River 
out  of  the  area  was  simply  a  matter 
of  building  a  levee  high  enough,  hut 
harnessing  Cahokia  Creek  was  a  prob- 
lem presenting  a  number  of  difficulties. 

DivEiisiox  Channel,  and  Flood 
Gates — The  Cahokia  Creek  problem 
was  partly  solved  by  a  diversion  chan- 
nel— a  canal  which  conducts  the  head- 
waters of  the  creek  westward  by  a  di- 
rect line  to  the  Mississippi  River.  The 
diversion  channel  relieves  the  lower 
area  of  the  drainage  of  the  plateau. 
The  "channel  is  100  ft.  wide  at  the  bot- 
tom and  13  ft.  deep  (Figs.  2  and  3). 
On  both  sides  are  dikes  10  ft.  high, 
built  of  the  clay  taken  from  the  chan- 
nel. 

The  excavation  of  the  diversion  chan- 
nel required  the  construction  of  five 
railway  bridges  and  four  highway 
bridges,  where  the  channel  crossed 
these  highways.  These  bridges  were 
built  entirely  at  the  expense  of  the 
East  Side  Levee  and  Sanitary  District. 
Where  the  improvement  of  the  channel 
of  a  stream  necessitates  the  alteration 
or  reconstruction  of  a  railway  bridge, 
the  railway  company,  under  the  Illin- 
ois law.  is  obliged  to  pay  the  expense  of 
the  work;  but  the  diversion  channel  be- 
ing an  entirely  new  work,  and  in  no 
sense  a  stream  improvement,  it  was  de- 
cided that  the  district  should  pay  the 
entire  expense. 

At  a  distance  of  tour  miles  from  the 
head  of  the  diversion  channel  is  a  I'- 
ll, dam  I  Fig.  1  1.  on  each  side  of  which 
for  a  distance  of  aboul  250  ft.  the 
hanks  are  protected  with  a  facing  of 
concrete  and    riprap.   2    ft.    thick.      The 

am  is  to  ( heck  the  velo<  ii  \   of  flow  in 


purpose  ot 
the  channel. 

The  How  of  water  which  is  iiov  passing  through  the  di- 
version channel,  a  distal 'I'  I  '  ■_•  mile-,  formerly  trav- 
eled aboul  30  miles  through  the  lower  area  to  the  Mi-- i--- 
ippi  River.    The  level  ^<(  the  bed  of  the  diversion  channel 

at  its  head  is  ahout  25  ft.  higher  than  the  low-waler  level 


302 


ENGIX  K  E  RING      \  E  W  S 


Vol. 


1ST. 


id  tht.'  Mississippi  River,  so  thai  the  water  in  the  channel, 
if  if  were  not  for  the  dam,  would  be  falling  at  a  rate  of 
about  5  ft.  to  the  mile,  which  is.  of  course,  too  high  for 
safety  to  the  clay  hanks.  The  dam  allows  the  water  in 
the  diversion  channel  to  have  a  fall  of  2  ft.  to  the  mile. 
Beyond  the  first  check  weir  is  a  pool  for  about  200  ft.. 


Sec+ion   A-B 

Fig.  <;.    Concrete  Tunnel  for  Water  Mains  Through  Levee 

where  there  is  another  cheek  weir  dropping  the  water  to 
the  Mississippi  River  level  below.  The  diversion  channel. 
including  bridges,  dikes  and  dams  was  built  at  a  cost  of 
$850,000.     The  estimated  est  was  $1,200,000. 

Levee — To  protect  the  area  against  the  high  water  of 
the  Mississippi  River  a  levee  has  been  built  31  miles  long 
and  33/2  ft.  higher  than  the  highest  Hood  record,  which 
was  in  1844,  and  <  ft.  higher  than  the  Hood  record  of 
1903. 

The  levee  begins  at  a  point  just  west  of  the  crossing 
of  the  Alton,  Granite  &  St.  Louis  Traction  Co.  tracks 
with  the  diversion,  channel.  Here  the  levee  is  about  two 
miles  from  the  Mississippi  River.  There  was  no  engi- 
neering reason  tor  building  the  levee  so  far  from  the  river 
through  this  section;  bui  the  property  owners  in  that  ter- 
ritory which  lies  west. of  the  levee  did  no)  care  to  bear 
their  proportion  of  the  expense,  so  the  levee  was  built 
along  i he  leasl  expensive  route,  which  is  back  of  their 
property,  leaving  them  exposed  to  the  Mississippi  River 
high  water. 

Owing  to  the  topographic  conditions  at  Mitchell  it  was 
impracticable  to  build  a  clay  levee  of  standard  propor- 
tions, so  here  ;i   L200-ft.  concrete  wall.  5  Ft.  wide  at  the 

bottom.  2  ft.  wide  at  I  he  top,  and  5  ft.  high,  was  built 
(Fig.  5). 

Leaving   .Mitchell    the   line   of  the   levee    is  southwest    to  a 

point  opposite  Chouteau  Island,  about  ten  miles  north  of 


of  Granite  City,  Venice  and  Madison,  which  come-  from 
the  river,  is  pumped  through  pipes  which  run  under  the 
levee.  To  guard  against  any  damage  to  the  levee  which 
might  result  from  the  bursting  of  one  of  these  pipes  a 
concrete  jacket  was  built  around  that  section  of  each 
which  is  immediately  under  the  levee  (  Fig.  (i). 

The  drainage  of  the  roads  along 
the  inner  side  of  the  levee  is  con-l 
ducted  through  the  levee  by  auto-j 
matic  flood  gates,  which  bang  ver- 
tically and  operate  like  flap-valves; 
When  the  Mississippi  River  water 
is  high,  its  pressure  closes  the  gates. 
When  the  river  recedes  the  drain- 
age water  presses  against  the  gates 
and  opens  them.  Hand-operated 
gate  valves  were  in.  tailed  at  the  in- 
take ends  to  prevent  the  influx  of 
water  in  ease  the  automatic  flood 
gates  should  fail. 

On  the  southern  outskirts  of  the  city  of  Madison  the 
levee  reaches  the  river  front  at  the  Merchants  Bridge. 
The  bridge  approach  is  utilized  for  about  1500  ft.  as  a 
part  of  the  levee  scheme.  The  upstream  side  of  the  ap- 
proach which  is  exposed  to  the  current  of  the  river  is 
protected  with  a  6-in.  reinforced-concrete  apron  (Fig.  7). 
The  levee  connects  with  the  east  end  of  the  Merchants 
Bridge  approach  on  the  north  and  with  the  west  end  of 
it  on  the  south.  The  current  of  the  Mississippi  River 
strikes  the  bridge  aproach  on  the  north  and  whirls  around 
the  west  end  where  the  current  is  very  great.  Just  south 


Levee    with    Reinforced-Concreti     Vpron,  ''i<;-  '-•    Levee   with    Riphap   Revetment,   South   of 

M  I  la  II  w  I    '     I'.i  \  ppno  l(   II  M  EHCH  WTs'     BRIDGE 

I.  n         I  ontinuing   to  thi     outhwesl   the  levee  "''  ''"'  bridge  aproach  the  levee  is  protected  with  a  heavy 

again  approaches  the  river  front,  ju  i  above  Venice,  facing  id'  riprap  (Fig.  8).     North  of  the  bridge  approach 

Foi   the  drainage  and  water  revetmenl   the  only  protection  of  the  clay  levees  againsi 

Cii      Venice  and   Madison,     During  wash  is  a  turf  of  blue  grass.     Later  it  is  planned  to  sur 

oi  these  three  communities  ha  face  the  entire  levee  with  concrete.     South  of  the  ridee 

to  '"'  pumped  under  the  levee  through  i rete    ewer;  the  levee  is  covered  with  slag,  obtained  withoul  cost    from 

at  '°w  water  it  lb  i       The  water-supply  the    teel  f Iries  in  the  neighborhood,  il  being  a'-waste 
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product.  It  is  placed  upon  the  Levee  with  a  quantity  of 
foundry  sand  and  it  has  been  found  equal  to  rock  riprap 
pe  a  means  of  protection.  The  action  of  the  elements 
upon  the  slag  and  foundry  sand  mixture  causes  it  to  pack 
and  form  a  solid  mass  with  a  hard  surface.  The  slag  is 
obtained  at  a  saving  of  aboul  66f  I  over  the  cost  of  rock. 
Along  the  front  of  the  city  of  East  St.  Louis  much  of  the 
levee  is  confined  between  reinforced-concrete  retaining 
walls. 
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EN6.NEWS  Section  22 

Pig.  9.    Typical  Profile  of  Levee  and  Reclamation 
Work.  East  St.  Louis,  III. 

Jusl  nor;!;  of  the  city  oi  Eas1  St.  Louis  the  Distrid 
Board  and  the  property  owner-  arc  reclaiming  about  150 
aero.-  between  the  levee  and  the  river  by  dredging  sand 
and  silt  from  the  river  bed.  This  part  of  the  work  and 
the  electrically  operated  hydraulic  dredge  "St.  Louis," 
which  is  employed  to  make  the  fill,  were  described  in  our 
issue  of  An-.  28,  1913.  Fig.  9  shows  typical  pro:: 
the  levee  and  reclamation  scheme  in  front  of  the  city. 


I  [(      in.     Plan    oi     Roadm  its    Crossing    Levei     to 
Ferries 

On  either  aide  oi  i1"  Bade  Bridge  I  see  Pig.  I  i  are  im- 
portant ferry  stations.  To  pro\  ide  ai  1 1  -  and 
to  the  wharves  ai  each  of  these  points  two  special  passes 
through  and  over  the  levee  have  been  provided,  the  first 
to  be  used  when  the  river  is  ai  normal  level  and  the  sec- 
ond when  the  river  is  I 

,\  plan  of  one  of  these  roadwaj   crossings  is  shown  in 


Fig.  10.  The  same  crossing  under  construction  is  shown 
in  the  view  Fig.  11.  The  entrance  to  the  pass  under  the 
levee  is  approached  on  a  -i't  down  grade,  the  upper  end 
of  which  may  be  closed  during  high  water  by  a  clay-filled 
bulkhead.  The  roadway  in  the  opposite  direction  leau- 
ing  over  the  top  of  the  levee  is  on  a  \' ,  gradi  .  An  ele- 
vation of  the  street  side  of  the  roadway  pass  and  typical 
sections  of  the  retaining  walls  are  shown  in  Fig.  1 '.\ 
For  three  miles  in  front  of  Easl  St.  Louis,  a  limi  - 
wharf  is  being  built,  extending  from  the  top  of  the  levee 
wall  to  the  shore  line,  sloped  1  on  8.  In  building  the  levee 


Flu.  11.    Riyeb   Front  Levee,  Fast  St.   Louis,  III.; 

View  Taken  from   Eads  Brii  m  ;  St.  Louis 

Municipal  Bridge  i\   Distance 

along  the  city  water-front  the  growth  and  development 
of  the  river  traffic  which  should  resull  from  the  14-ft. 
Mississippi  River  channel  project  and  the  completion  of 
the  Panama  Canal  has  been  anticipated.  The  levee  wall 
in  front  of  East  St.  Louis  for  a  considerable  distance  is 
about  10  ft.  higher  than  the  street  level,  while  the  Miss- 
i  River  at  low  stage  is  considerably  lower  than  the 
street  level. 

Cahokia  Creek  Flood  Gates — At  the  present  south- 
ern extremity  of  the  city  levee  are  the  three  flood  gates  at 
the  mouth  of  Cahokia  Creek.  These  gates  and  the  cul- 
ver! through  the  levee  are  shown  in  detail  in  Fig.  13.  The 
ri\cr  side  of  the  culver!  is  protected  by  about  125  ft.  of 
steel  sheet-piling,  driven  in  the  face  of  the  levee  ai  right 
angles  to  the  axis  of  the  culvert. 

The  gates  arc  of  steel,  the  framework  being  of  8-in. 
•.'.'Mb.  I-beams,  with  8-in.  \'l',-]b.  channels  ai  top  and 
bottom.  They  are  covered  on  the  front  face  with  %-in. 
steel  plates.  The  three  gates  are  hung  vertically,  one 
above  the  other,  on  l'j-in.  pin  hinges.  The  gate  frames 
are  of  8xl6-in.  timbers  faced  with  8x8x%-in.  steel  angles. 
( Ither  details  are  show  n  in  the  illustration. 

Levees  Soi  m  of  C  vhoki  i  <  'ri  i  k  south 

of  the  mouth  of  the  creek  arc  claj  dikes  like  those  north 
of  Madison.  It  is  proposed  to  extend  the  levee  system  to 
the  south  and  easl  as  shown  on  the  map,  Fig.  I. 

Proposed  Drainagi  System  Tin  East  Side  Levee 
and  Sanitary  District  is  now  working  oul  a  comprehen 
sive  drainage  system  for  the  area,  which  will  probabh 
include  the  transformation  of  Cahokia  Creek  into  a  large 
drainage  sewer.  In  the  immediate  future  a  drainage 
canal  is  to  lie  dug  on  the  easl  side  of  the  area,  to  be  about 
10  ft.  wide  and  run  parallel  to  the  bluffs,  to  carry  the 
drainage  of  the  bluffs  and  the  eastern  and  southern  por- 
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tion  of  the  ar.ea.     The  canal  will   be  7  miles  long  and 
empty  into  the  Praire  Du  Pont  Creek   (see  Fig.  1). 

Personnel — The  flood-protection  work  of  the  East 
Side  Levee  District  dates  from  the  flood  of  1903,  at  which 
time  the  East  Side  Levee  Association  was  organized.  The 
East  Side  Levee  Association  raised  a  fund  of  $25,000  and 
formulated  a  plan  which  resulted  in  the  organization,  by 


The  East  Side  Levee  Association  plans  were  carried 
out  in  part  by  Mr.  Jacob,  bul  an  important  part  of  the 
work,  the  diversion  channel,  was  substituted  by  Mr.  Jacob 
for  a  drainage  canal,  which  according  to  the  East  Side 
Levee  Association  plans,  was  to  conduct  the  Cahokia 
Creek  water  through  the  southern  pari  of  the  lower  area 
to  the  Mississippi  River. 


L  ine  Top  of  Curb 


Top  of  Curb 


"3  ^      ~~'  •' ■ """"-  '- ~       '^  Present  Ground  I 
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Elevation  of  Roadway  Over  Levee,   Hast  St.  Lotjis,  III. 


Present  Ground  Line' 


a  special  act  of  the  Illinois  Legislature  in  1907,  of  the 
East  Side  Levee  and  Sanitary  District.  The  East  Side 
Levee  aud  Sanitary  District  made  its  first  survey  in  the 
year  1909,  and  began  the  levee  work  in  1910,  under  the 
direction  of  T.  N.  Jacob,  Chief  Engineer,  and  Col.  J.  A. 
Oekerson,  Consulting  Engineer.  Later  the  office  of  Con- 
sulting Engineer  was  abolished  and  Mr.  Jacob  was  given 
entire  charge. 


The    controversy    over    the    railway-gage    problem    in 

Australia  has  been  settled  by  the  acceptance  of  the  4-ft. 
Si/o-in.  gage  as  standard  by  a  conference  of  engineers 
representing  the  five  states  which  were  formerly  inde- 
pendent colonies  but  are  now  federated  in  the  Australian 
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Commonwealth.    In  the  early  days,  the  engineers  of  each 
colony  adopted  the  gage  which  appeared  to  them  most 
suitable,  with  the  result  that  the  standards  included  5-ft. 
|3-in.,  4-ft.  8i/>-in.,  and  3-ft.  6-in.     Trouble  began  when 
tlie  railway  systems  developed  connecting  lines,  but  for 
'  many  years  the  trouble  was  not  very  serious,  as  the  popu- 
lated districts  are  mainly  along  the  coast  line  and  there 
lis  ample  navigation  service  for  freight  traffic. 

The  question  of  uniformity  of  gage  has  been  discussed 
|  many  times,  and  a  few  years  ago  the  decision  to  build  a 
transcontinental  line  to  connect  the  eastern  and  south- 
ern states  with  the  growing  district  on  the  west  coast. 
i  brought  matters  to  a  bead.     This  feature  was  discussed 
in  our  issue  of  Dec.  7,  1911,  and  eventually  the  4-ft.  8y2- 
i  in.  gage  was  adopted  for  this  important  railway.     There 
still  remained,  however,  the   decision  as  to  a  uniform 
standard  gage  for  all  the  Australian  states.     The  3-ft. 
6-in.  gage  was  recognized  as  out  of  the  question,  and  the 
,  main  controversy  was  in  regard  to  the  respective  merits 
of  the  existing  gages  of  4-ft.  Si/o-im  and  5-ft.  3-in. 

During  all  the  years  of  controversy  and  delay  the 
problem  has  been  becoming  more  and  more  serious,  due 
to  the  growth  of  commerce  and  railway  traffic  and  to  the 
continual  extension  of  the  railway  systems  on  the  several 
gages.  Thus  the  longer  that  action  is  delayed,  the  greater 
will  be  the  cost  of  the  necessary  changes.  For  this  rea- 
son the  board  of  engineers  has  recommended  that  work 
on  the  unification  of  gage  should  be  commenced  without 
further  delay.  It  remains  to  be  seen  what  action  will  be 
taken  by  the  government. 

There  are  now  about  3800  miles  of  standard-gage  4-ft. 
8i/.-in.  lines  (all  in  New  South  Wales),  4200  miles  of  5- 
ft.  3-in.  gage  and  8500  miles  of  3-ft.  6-in.  gage.  In 
other  words,  a  change  of  gage  has  to  be  made  on  12,700 
miles  of  railway.  Just  how  the  work  is  to  be  organized 
and  how  the  change  is  to  be  made  are  problems  for  the 
railway  engineers  to  determine.  The  cost  is  estimated 
at  an  average  of  $17,500  per  mile  for  widening  the  nar- 
row gage  and  $8500  per  mile  for  reducing  the  wide  gage. 
This  brings  up  again  the  question  of  unification  of 
gage  in  India,  where  there  are  several  extensive  railway 
systems  on  two  such  diverse  gages  as  5-ft.  6-in.  (Indian 
standard  gage)  and  3-ft.  3%-in.  Some  of  these  systems 
are  isolated,  while  others  are  interconnected  to  some  ex- 
tent. Several  years  ago  it  was  proposed  to  lay  a  third 
rail  on  some  of  the  broad-gage  lines  in  order  to  link  up 
isolated  meter-gage  lines,  but  this  would  have  been  only 
a  partial  remedy.  The  desirability  both  from  the  com- 
mercial and  the  military  standpoint,  of  a  uniform  gage 
and  free  interchange  of  traffic  lias  been  put  forward  many 
times.  In  January,  1913,  there  were  about  17,200  miles 
of  line  on  the  standard  gage  of  5-ft.  6-in..  and  1  t,200 
miles  of  meter-gage  lines.  The  cost  of  widening  the 
latter  was  estimated  some  years  ago  at  $15,000  to  $17,500 
per  mile. 

A  Coinr&IbEir)\a.ftD©im  Cesspool  airadl 
Sepftnc  TatimlrS. 

\'.\   .1.   P.   Druxa* 

When  a  cesspool  is  installed  in  a  district  which  draws 
its  domestic  water-supply  Erom  shallow  wells  it   is  vein 

important   that   (be  effluent  be  as  harmless  as  possible. 


It  is  believed  that  the  cesspool  illustrated  by  the  accom- 
panying drawing  will  prove  very  much  less  objectionable 
than  the  old  type  of  cesspool.  It  was  designed  by  the 
writer  for  an  office  and  store  building  in  the  town  of  Le 
Grand,  Calif.  The  water-supply  of  the  town  comes  from 
individual  wells,  and  as  yet  no  sewerage  system  has  been 
installed. 

The  conditions  were  about  as  follows:  A  top  soil  of 
sandy  loam  from  6  to  7  ft.  in  depth,  then  gravel,  with 
the  first  water  plane  at  15  ft.,  separated  from  a  second 
water  strata  which  was  encountered  at  60  ft. 

All  wells  were  drilled  to  the  second  water  level  and 
the  ground  water  shut  off.  The  building  was  a  two- 
story  reinforced-concrete  and  tile  structure,  having  a 
frontage  of  200  ft.,  divided  into  eight  stores  with  offices 
above. 
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Section   C-  D 

A  Combined  Cesspool  and  Septic  Tank  for  an  Office 
and  Store  Biilding 

To  suit  these  conditions,  a  two-compartment  cesspool 
was  designed.  The  first  compartment  is  a  small  settling 
basin  and  sludge  decomposing  chamber,  with  water-tight 
walls.  It  has  an  air  vent  run  to  the  roof  of  the  building. 
To  provide  for  the  rapid  dissemination  of  the  effluent 
from  the  settling  basin,  the  second  compartment  was  con- 
structed with  porous  walls  and  no  floor.  On  account  of 
the  shallow  depth  of  the  ground-water  plane,  it  was 
necessary  to  make  the  disseminating  chamber  rather  shal- 
low. 

The  tank  was  located  in  the  alley  hack  of  the  building 
at  the  farthest  point  from  the  water-supply.  The  plan 
called  for  a  covering  of  '.'  ft.  '.'  in.  of  soil  over  the  tank 
as  a  protection  from  the  traffic  through  the  alley  and  to 
prevenl  the  escape  of  objectionable  odors.     A    l-in.  venl 

up  the  hack  of  the  building  to  the  roof  provides  for  the 
escape  of  gases. 

v 
A  Steel  Bridge   Mi  Miles  in  Length  ami  consisting   mainly 

of  forty  ISO-ft.  spans  lias  jusl  been  completed  by  the  Bengal 
Northwestern  Rj  Co  across  the  Jumna  River  at  Allahabad, 
India, 


306 


ENGINEERING     NFI  W  S 


Vol.  71,  No.  6 


Tlh©  Tesdiimg  ©f  Saimdl  f©a=  Us©  aim 
Coiaetpe&e^Ho     Field    aiad 

By  Cloyd  M.   Chapman* 

The  following  description  of  the  methods  of  manipula- 
tion to  be  followed  in  the  making  of  the  various  tests  ou 
sands  was  originally  prepared  for  the  use  of  the  operators 
in  the  laboratory  of  Westinghouse  Church  Kerr  &  Co. 
The  fact  should  be  borne  in  mind  that  these  directions  are 
intended  only  for  the  use  of  the  person  performing  the 
mechanical  manipulations,  which  provide  the  data  from 
which  may  be  computed  the  various  characteristics  of  the 
sand.     By  means  of  the  data  produced  as  a  result  of  the 


I'ic.  1.    Sampling  Sand  in  the  Bank 

of  the  processes  here  described  the  engineer 

in. i       compute    the    nut ;i      Willie     of    the   qualities    it.    is 

desired  to  know,  such  as  the  specific  gravity,  voids,  etc. 

In  other  words,  the  following  description  covers  only  the 

gathering  of  the  data  and  aoi  the  computation  of  results 

from   thai    data    nor  the   interpretation   of   those   re  all 

and  their  application  to  practical  use.    In  a  later  article 

of   computing    results,    interpreting   and 

hem  will  be  treated. 

Another  point  which  mould  be  made  clear  is  thai  not 

all  of  the-.  proved   value   in  determining 

,    and  for  u  e  in  concrete.     There  is 

no  claim  or  pretention  thai  it  ie  either  n&  i     ai     in 

ike  all  of  the  te  t    here  desi  i  ibed  before  one 
i    and  i    o:   i    H"1  suitable  for 

Tie  'i     o  little 


:    ! 


understood  and  reliable  data  on  the  subject  are  so  scarce 
that  it  is  considered  advisable  to  perform  many  tests  of 
doubtful  value  for  the  sole  purpose  of  gathering  data 
which  might  be  of  value  in  a  broad  study  of  the  question. 
By  accumulating  data  of  this  kind  it  is  hoped  that  it 
may  be  possible  later  to  pick  out  from  the  many  tests 
a  few  which  will  adequately  serve  the  purpose.  Several 
of  the  characteristics  of  the  sand  are  determined  by  two 
or  more  methods  in  order  that  ultimately  an  intelligent 
choice  may  be  made  of  the  better  method. 

The  question  of  methods  of  taking  samples  is  a  very 
important  one,  and  should  receive  most  careful  attention. 
The  value  of  a  test  is  entirely  dependent  upon  the  degree 
of  accuracy  with  which  the  sample  of  sand  represents  that 
from  which  it  was  taken.  And  this  accuracy  is  in  turn 
very  largely  dependent  upon  the  method  used  in  taking 
it  and  upon  the  care  with  which  the  method  is  carried  out. 
It  is  not  generally  realized  how  variable  sand  from  the 
same  bank  usually  is  and  how  much  more  difficult  it  is  to 
obtain  a  truly  representative  sample  of  a  variable  material 
than  of  a  fairly  uniform  materia)  such  as  cement.  To 
test  an  improperly  taken  sample  of  sand  is  not  alone 
a  waste  of  the  time  and  money  involved  in  making  the 
test  but  may  lead  to  much  greater  loss  if  the  results  of  the 
test  are  used  in  specifying  proportions  for  large  quantities 
of  concrete.  It  is  probably  true  that  the  one  most  import- 
ant step  in  the  testing  of  a  sand  is  the  taking  of  the 
sample.  In  spite  of  its  great  importance  it  has  been  found 
by  correspondence  with  more  than  twenty  of  the  leading 
laboratories  in  this  country  in  which  sand  is  regularly 
tested,  that  not  one  single  laboratory  had  any  wrell  defined 
rules  or  instructions  for  the  taking  of  samples.  This  is 
a  state  of  affairs  which  cannot  long  continue,  but  it  indi- 
cates a  surprising  lack  of  realization  and  appreciation  of 
the  importance  of  the  subject. 

It  is  to  be  hoped  that  the  work  now  being  done  on  the 
subject  of  sand  testing  may  lead  at  an  early  date  to  the 
adoption  of  standard  methods  of  test  and  of  standard 
specifications. 

Below  are  given  the  specifications  and  instructions 
which  have  been  used  in  the  laboratory  of  Westinghouse 
Church  Kerr  &  Co.,  modi  lied  only  in  the  references  to 
the  accompanying  cuts. 

TAKING  SAMPLE    IN  FIELD  AND  SHIPPING 

CONTAINER — Airtight  cans  having  tight  fitting-  covei-si 
or  corks  should  be  provided  for  shipping  samples  from  the 
field    to    the    laboratory.      A   wood   covered   or   crated   airtight 

metal  can  makes  a    very  sa  tisfartoi  •>■  tainrr.  whirl)  ran   nsu- 

allj  be  used  over  and  over  again.  Avoid  shipping  samples  of 
sand  in  bags,  in  cigar  boxes  or  other  wood  containers,  as  they 
allow   the   sand    to   dry   out    before    being    tested. 

SAMPLING  BEFORE  SHIPMENT  When  it  is  practicable 
to  keep  an  Inspector  at  thi  sand  bank  at  all  times  while 
shipments  are  being  loaded,  so  thai  ii  may  be  positively 
known  thai  the  sand  which  is  sampled  is  the  sand  which  is 
shipped,  then  samples  should  be  taken  a1  the  bank  before 
loading  Or,  If  sand  Is  obtained  from  a  source  which  Is  known 
to  produce  no  poor  Band,  has  no  Bpots  or  streaks  of  poor  sand, 

has    no   overburden    of    loai ther    objectionable   material 

which  might  become  mixed  with  the  Band  before  II  is  shipped, 
ami  is  in  all  respects  a  deposit  from  which  a  uniform  grade 
of  sand  may  be  depended  upon,  then  the  samples  maj  be 
taken  at   the  bank  without  I  he  mal of  an  Inspector  a1 

the    hank. 

TAKING  SAMPLE  OF  BANK      In  sampling  a   bank  of  sand 

which    has    exi i    vertical    or    Bteep    Bloplng    faces   a    small 

channel  of  uniform  si/..-  is  scooped  out   "i   the  face  from   bol 
torn   i"  top      B"lg    i   shows  a  Bample  belni     taken   In  this  man- 
ner.    The   sand   Bcooped    from    ihis   vertical    channel,    if    .■ 

ihan    enough    to    fill    tl tatner,    Is    throughlj     mixed    and 

i .  duced   bj    quai  tei  Ing   to   the  quanl  Itj    di  ■■ I.     A   tin  dlppi  - 

in  I      ii  mi  .i.i.    i   with   u  hlcl -Hi   .mi   the   Bampli . 
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cutting"  such  a  groove  or  channel  at  each  of  the  faces  in 
?  bank  from  which  sand  is  obtained,  samples  are  secured 
lich  represent  "with  a  fair  degree  of  accuracy  the  sand  in 
i  bank.  The  samples  taken  from  the  various  faces  are  not 
be  mixed  together,  but  are  marked  for  identification  as  to 
■ation    and   sent   separately   to    the    laboratory   for   examina- 

If  the  bank  contains  both  good  and  poor  sand,  and  it  is 
cessary    to    maintain    an    inspector    at    the    bank    to    insure 


,a./^9S 


SAND  SAMPLE  SHIPPING  NOTICE. 

o  be  mailed  » it  h  express  Receipt  when  sample  is  shipped.i 


WEST1NGHOUSE  CHURCH  KERR  6  CO 
10  Bridge  St..  N.   Y.  Cty, 


Gentlemen: — We  have  this  day  sent  you 
a  four  quart  sample  taken  ft 


a  four  quart  sample  taken  from     f     ■■■■■■  loads  of  a  lot  consisting  of       .*/T..Cs  ai.  yds. 

C    Numbv.M.l.       /8Z  6tr    Supple   ty   J&/Ul*^C&TV~eS 

(Xo  .md  Inilinls  >  ^ y* 

5o„,„  GkV-   /3«*-^  *4.C7 

(Exnct  Location  of  Bariv) 

or.oER  »,&£&.&#. 


Fig.  ■■>.   Facsimile  of  Sand  Shipping  Xotice,  Used  in 
Sand  Testing,  Westinghouse  Church  Kerr  &  Co. 

(Actual  size  of  card,   3x5  in.) 

the  shipment  of  good  sand  and  to  sample  the  sand  to  be 
shipped,  then  the  samples  may  be  taken  from  the  piles  or 
bins   of   sand   being   loaded. 

TAKING  SAMPLE  FROM  PILES  AT  BANK— Samples  are 
taken  with  a  small  tin  box  such  as  a  pepper  or  spice  box, 
holding  half  a  pint  or  less.  With  this  small  receptacle  por- 
tions of  sand  are  scooped  up  from  many  parts  of  the  sand 
pile,  filling  the  receptacle  each  time  and  emptying  it  into 
the  larger  can  in  which  it  is  to  be  sent  to  the  laboratory. 
The  number  of  samples  to  be  sent  to  the  laboratory  is  very 
largely  a  matter  of  judgment  on  the  part  of  the  inspector. 
Whenever  there  is  any  doubt  as  to  the  quality  of  any  ship- 
ment of  sand,  a  separate  sample  should  be  taken  of  that 
shipment. 

TAKING  SAMPLE  ON  THE  JOB — In  sampling  sand  after 
its  arrival  on  the  job,  the  same  general  rules  are  to  be  fol- 
lowed. A  small  receptacle  such  as  a  glass  tumbler  or  tin  box 
holding  not  more  than  half  a  pint  should  be  used  and  the 
can  which  is  to  be  sent  to  the  laboratory,  is  filled  by  taking 
sand  from  as  many  parts  of  the  pile  as  is  necessary  to  fill  it. 
The  sample  should  be  taken  from  the  inner  part  of  the  pile 
as  the  outer  part  and  especially  what  rolls  down  the  out- 
side, may  be  composed  largely  of  the  coarser  grains  or 
pebbles. 

TAKING  SAMPLES  AFTER  DELIVERY— Samples  should 
be  taken  from  the  shipments  of  sand  as  they  arrive  on  the 
job.  A  preliminary  inspection  is  to  be  made  of  the  lot, 
whether  wagon  loads,  car  loads,  barge  loads,  or  other  sort  of 
shipment,  to  ascertain  whether  the  sand  appears  to  be  all  of 
a  uniform  quality  and  size.  If  the  various  units  of  the  ship- 
mint  seem  to  vary,  a  separate  sample  shall  be  taken  0( 
unit  and  the  units  shall  be  kept  separate  until  the  sample 
has  been  examined  and  reported  upon  by  the  laboratory. 
For  instance,  if  two  carloads  of  sand  are  received,  one  of 
which  is  evidently  finer  than  the  other,  then  a  separate 
sample  shall  be  taken  of  each  car,  and  if  it  is  necess;m  to 
unload  the  cars  at  once  they  shall  tint  be  unloaded  onto  the 
pile  but  shall  be  kept  separate,  provided  there  Is  any 
doubt  in  the  Inspector's  mind  as  to  the  suitability  of  either 
sand  for  the  work  in  hand.  The  samples  shall  be  taken  If 
possible  during  the  unloading,  when  the  shipment  is  in  cars 
or  from  the  pile  after  the  wagon  has  dumped 
when  the  sand   is  received   In   wa 

HARKING    AND    SHIPPING    THE    SAMPLE— To     thi 

riing  the  sample  is  securely  attached  a  shipping  tau 
giving  the . name  or  number  ot  the  Job  from  which  the 
sample  is  Bhipped,  the  name  of  the  dealer  furnishing  the 
sand,  the  quantltj  of  sand  In  the  shipment  represented  by 
the  sample,  the  exact  location  of  the  bank  or  deposit  from 
Which  tli>'  sand  was  shipped,  and  the  signature  of  the  in- 
spector   who   took   the    Bample. 

The  sample  Is  then  shipped  by  express  to  the  laboratory 
for  examination. 

\t   the  same  time  that    the  Bample   is  shipped,   all  of   the 
Information    relative    to    the     ample    shall    be    sent    i>v 

Notice, 
ii  i  ii   becomes  di  fa<  ed   or   torn 


off,  the  information  required  will  still  be  available.  Fig.  2 
shows  a  facsimile  of  such  a  notice  properly  filled  out. 

GENERAL  CAUTIONS — The  sample  must  truly  represent 
the  average  of  the  entire  shipment,  or  that  part  of  the 
shipment   from   which   it   is   taken. 

The  sample  must  be  put  into  the  airtight  container  as 
fast  as  it  is  taken  from  the  pile,  so  that  it  shall  not  have 
time   to  lose  any  of  its  moisture. 

The  container  must  be  well  corked  or  sealed  before  ship- 
ment to  the  laboratory. 

TESTING    SAND    IN    LABORATORY 

i  The  figures  in  parentheses  refer  to  location  of  data  on 
Sand   Test   Data   Sheet   shown   in    circles   on    Fig.    4.) 

IDENTIFICATION  OF  SAMPLES — When  a  sample  is  re- 
ceived at  the  laboratory  a  record  is  made  in  the  spaces  pro- 
vided in  the  Sand  Test  Data  Sheet,  shown  in  Fig.  4,  of  date 
received  (1).  the  number  of  the  contract  (2)  from  which 
the  sample  as  received,  the  name  of  contract  (3),  the  name 
of  the  dealer  (4)  from  whom  the  sand  was  purchased  or  who 
furnished  the  sample,  and  the  location  of  the  bank  or  source 
(5)  of  the  sand  from  which  the  sample  was  taken.  If  there 
is  any  designating  mark  which  further  identifies  the  sample, 
this  mark  is  recorded  under  the  heading  "Marked"    (6). 

A  Laboratory  Mark  (7)  is  then  assigned  to  the  sample 
and  this  mark  is  placed  on  the  can  containing  the  sample,  or 
on  the  shipping  tag  attached  to  the  can,  and  also  on  the 
data    sheet. 

WEIGHING  SAMPLE  AND  SCREENING — The  sample  as 
received,  together  with  the  container  or  package  is  first 
weighed  carefully  and  the  gross  weight  recorded  (S).  The 
entire  sample  is  then  emptied  from  the  container  in  which  it 
was  received  and  sifted  through  a  4-mesh  seive  into  a  metal 
tray.  The  empty  container  in  which  the  sample  was  received 
is  weighed  and  the  tare  recorded  (9).  The  gross  weight  of 
the  material  retained  on  the  4-mesh  sieve  (10)  and  the  net 
weight  of  the  container  (11)  in  which  it  was  weighed,  if  any. 
are  recorded  and  also  a  brief  description  of  this  coarse 
material  (12).  This  description  should  cover  such  details  as 
color,  kind  of  stone,  whether  smooth,  angular,  round,  scaly, 
porous,  cemented  lumps,  hard  or  soft.  If  this  coarse  material 
is  of  considerable  quantity  it  is  passed  through  screens  hav- 
ing round  holes  %,  %  ana  ?4  inch  in  diameter  and  the  amount 
passing  each  size  is  weighed  and  the  net  weight  recorded 
113.  14,  15)  together  with  the  net  weight  of  the  sample  so 
screened   (16).     This  coarse  material   is  then   either  discarded, 
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or   retained   for   further   examination   as    coarse-    aggregates   or 
gravel. 

SUB-SAMPLING — The  portion  of  the  sample  which  has 
passed  through  the  4-mesh  sieve  is  thoroughly  mixed  by 
hand  in  the  metal  tray,  spread  out  in  a  large  flat  pile  and 
a  sample  consisting  of  about  5  kg.  is  taken  from  it.  The 
remainder  of  the  sample  is  placed  in  an  air-tight  can  and  so 
stored  until  used.  Whenever  a  small  sample  is  to  be  taken 
from  the  main  sample,  care  should  be  taken  that  an  aver 
age  sample  is  obtained,  either  by  use  of  a  sampler  or  by 
quartering  down,  or  by  spreading  out  in  a  large  flat  pile 
the  entire  sample,  well  mixed,  and  scooping  up  portions 
from   many   parts    of   the    pile. 

WEIGHT  PER  CUBIC  FOOT — Of  the  sand  which  passed 
through  the  4-mesh  sieve,  a  sufficient  quantity  is  dried  at 
room  temperature  so  that  it  is  apparently  free  from  moisture 
and  a  quarter  cubic  foot  measure  (or  in  case  the  sample  is 
not  sufficiently  large,  a  measure  of  smaller  capacity),  whose 
size  is  recorded  (17),  is  filled  with  the  dry  sand,  by  the  fol- 
lowing method.  The  measure  used  is  cylindrical  with  a  fixed 
bottom.  Inside  of  the  measure  is  placed  a  cylindrical  tube. 
open  at  both   ends.     This   tube  has  a  diameter  of  about  two- 


meshes  per  lineal  inch  in  each  direction,  and  the  net  weight 
of  the  portion  which  passes  each  screen  is  recorded  in  the 
report  form  (23)  and  as  the  sample  was  originally  100  grams 
these  figures  will  also  show  the  percentage  of  sand  passing 
each    screen. 

SPECIFIC  DENSITY— One  hundred  c.c.  of  the  dry  sample 
is  well  compacted  by  tamping  a  small  quantity  at  a  time  into 
a  100-c.c.  cylindrical  measure  and  weighed.  The  gross  weight 
of  the  measure  and  the  sand  (24)  and  the  net  weight  of 
the    measure    (25)    are   recorded. 

SPECIFIC  GRAVITY— The  100  c.c.  of  sand  used  in  the 
"Specific     Density"     test     is     poured     slowly     into     a     200-c.c. 
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Fig.  1.    Facsimile  of  Sand  Test  Sheet 

i/.e    of   sheet,    8x10%    in.      Figures   in   circles   correspond    to    references   in 
parenthesis    in    text.) 
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Yield  of  Sand 


thirds   of  that    of   thi     n ure   and    is   of  sufficient    length   to 

hold  more  than  enough  sand  to  (ill  the  measure.  (See  Fig. 
'■'■  >  The  inner  tube  is  filled  with  the  sand  and  Hum  slowly 
li rt ■-<!  nut  of  Hi"  measure  allowing  the  sand  to  flow  out  at  its 
lower  end  and  fill  the  measure  gradually  as  il  Is  with- 
drawn. The  surplus  sand  is  struck  ore  level  with  the  top  of 
thi  measure  with  a  i1 1  ah-  M-' ■dee.  Tim  volume  of  the  meas- 
ure in  i  oft.  used   is  recorded   (17)  :im  is  also  the  gross  weight 

ion   ..i    sa  nd    l  18 1   a  nd    the   ne1    weight    of   thi 

(19) 

PERCENTAGE    OF    VOIDS     The    receptacle    In    which    the 

ured   to  obtain  the  "Weighl   per  '  !ubic   Pool "  i  i 

ii   a    water-   inlet   :,t    its   bottom,    through    which    II 

I      lowly    until    even    full  of  water.      This    is    deter 

■     placing  a  glass  plate  on  the  top  of  the  measun    and 

until  :ili  air  Is  expelled,     The  receptacle  with   the  sand 

Ighed  a  nd    I  he    g  poss    weig  hi    i  ei  orded. 

-.  elghl  of  ti ptacli    and  thi    plal  e-glass 

(21). 
I  - 1 .  t  [i  USTURE      \   sample  of   120   gram     I 

impl red  and  d  rled    to 

temperatun    ol    lest    I  ha  n   21  -     B\   spi  ead 
i    iii     of    i  In-    s;i  mple    is    re- 
corded 

.     |  pan      ol    thi     i  ample 

hi    tor    the    "J  of    Moisture" 

ill     n  id tenth     of     o 

ti  ed         I   III   nil        ll 

0     10    BO,    100  nnd      I     nominal 


glass  graduate  having  a  stoppered  wide  mouth  and  contain- 
ing 100  c.c.  of  water.  The  sand  is  thoroughly  stirred  with  a 
stiff  wire  to  release  any  bubbles.  The  total  resulting  volume 
of   the   sand   and    water   is   recorded    (26). 

PERCENTAGE  OF  SILT  BIT  SUSPENSION — Water  is 
added  to  the  "Specific  Gravity"  test  in  the  glass  graduate  up 
to  the  200-c.c.  mark,  the  Stopper  is  inserted  and  the  mixture  is 
thoroughly  shaken  in  a  horizontal  position  for  1  minute. 
The  graduate  is  then  stood  In  a  vertical  position  and  after 
one  minute  the  net  volume,  in  cubic  centimeters,  of  sand 
which  lias  .settled,  is  lead  and  recorded  (27),  care  being  taken 
to  s.e  thai  the  surface  of  the  sand  is  level.  The  mixture  is 
then  allowed  to  stand  for  four  hours  for  the  silt  to  settle  and 
the    total    Volume    Of    sand    and    sill     is    Ihen    read    and    recorded 

(28),  care  being  taken  to  see  thai  the  silt  is  level  on  top. 
PERCENTAGE  OF  SILT  BY  DECANTATION  The  mix- 
ture used  in  the  "Percentage  of  Sill  by  Suspension"  lost  Is 
thoroughly  agitated  bj  shaking  and  the  sand  allowed  ta 
settle  fin  ten  seconds,  the  dirty  water  is  siphoned  from  i  he 
i"i>  into  another  receptacle.  Clean  water  Is  then  added,  the 
mixture  shaken  up  and  the  sun. I  allowed  to  settle  tor  10  see- 
on, is  ami  the  dlrtj  water  siphoned  oil  Into  the  other  re- 
ceptacle.     This    (ii- ss    is    repeated    until    the    water,    aftei 

horough  agitation  of  the  mixture,  remains  clear.  The  de- 
canted  water  and  sill   is  then  allowed  to  settle  in  the   recept- 

n li    and    the    watei    and   sill    Is   then    passed   through   a    (liter 

which    lois   previously   been   weighed.     The  sand    which 

has  Keen  left  iii  the  graduate  la  removed,  dried,  weighed 
and    ii"       po       drj    weight    recorded    i2H]    together   with    the 
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Fig.  G.    Permeability  Test  Piece  of  Cement-Sand  Moetab 

(Piece   as    molded    on    left;    as    tested   in  center  of  right-hand  view.) 


net  weight  of  the  container  in  which  it  is  weighed   (30).     The  . 
silt    on    the    filter    paper    is    dried    at    a    temperature    less    than 
-12       F.    and    the    gross    dry    weight    is    recorded     (31).        The 
weight  of  the  filter  paper  is  also  recorded  (32). 

PERCENTAGE  OF  VOLATILE  HATTER— The  dried  silt 
obtained  in  the  "Percentage  of  Silt  by  Decantation"  test  is 
placed  in  a  porcelain  crucible  and  heated  over  a  bunsen 
burner  or  blast  lamp  to  a  red  heat  to  drive  off  organic  and 
volatile  matter.  The  silt  is  stirred  during  heating  to  fa- 
cilitate the  oxidization  of  carbonaceous  matter.  After  igni- 
tion and  cooling  the  gross  weight  of  the  crucible  and  con- 
tents is  taken  and  the  recorded  (33)  also  the  weight  of  the 
crucible    (34). 

SILT  BY  WET  SCREENING — A  sample  of  the  damp  sand 
is  taken  weighing  the  equivalent  of  100  grams  of  dry  sand 
after  the  proper  correction  is  made  for  the  moisture  con- 
tained therein.  This  sample  is  placed  in  a  100-mesh 
sieve  and  screened  wet  by  holding  under  a  stream  of  water. 
\fter  being  thoroughly  washed,  the  sand  is  removed  from 
the  screen,  dried  at  room  temperature,  weighed,  and  the  net 
weight    recorded    (35). 

With  another  sample  the  same  process  is  followed  with  a 
200-mesh   sieve   and    the   net   weight    recorded    (36). 

MORTAR  YIELD — A  sample  consisting  of  about  2000  c.c. 
is  dampened,  if  not  already  sufficiently  damp,  so  that  it  will 
hold  it  form  when  squeezed  in  the  hand,  but  no  excess  of 
water  can  be  squeezed   from  it. 

About  20  c.c.  at  a  time  of  this  sand  is  tamped  into  a 
cylindrical  metal  container  about  1%  in.  in  diam.  and  15  in. 
tall,  until  exactly  100  parts  are  well  tamped  in.  This  metal 
cylinder  is  provided  with  a  cylindrical  metal  tamper  about 
1  in.  in  diameter,  graduated  on  the  outside  so  as  to  show  the 
quantity  of  material  in  the  outer  cylinder.  The  capacity  of 
this  metal  graduate  is  such  that  100  parts  on  the  scale  is  a 
little  more  than  enough  to  make  two  2-in.  cubes,  the  volume 
being  270  c.c.  This  cylinder  and  graduated  tamper  are  shown 
n   Fig.   5. 

This  sand  is  emptied  out  of  the  graduate  and  all  sand 
sticking  to  the  sides  of  the  graduate  and  to  the  tamper  is 
cleaned  off.  To  this  sample  of  sand  is  added  50  parts  of  ce- 
ment. The  cement  used  is,  if  possible,  of  the  same  brand 
as  will  be  used  with  the  sand  on  the  job:  or  if  not.  then  a 
composite  sample  of  several  brands  is  used.  The  laboratory 
mark  of  the  cement  used  is  recorded  (37).  This  cement  is 
bed,  and  the  weight  taken  is  based  on  the  assumption 
that  95  lb.  of  cement  has  a  volume  of  one  cubic  foot,  on 
which  assumption  100  c.c.  of  cement  will  weight  0.3360  lb.  or 
152.4  grams  and  50  pans  in  the  graduated  cylinder,  or  135  c.c. 
will  weigh  0.454  lb.  or  206  prams.  The  cement  and  sand 
ire  well  mixed  by  kneading  by  hand,  and  sufficient  water 
is  added  to  bring  the  mortar  to  a  quaking  consistency.  The 
mortar  is  again  all  tamped  into  the  graduate,  about  10  parts 
at  a  time,  and  the  resulting  volun t  the  mixture  is  re- 
corded on  the  report  form.  This  shows  tlf  increase  in  vol- 
ume of  a  1:2  mixture  over  the  volume  of  the  sand  under  test. 
Iln8    i"  parts  of  cement  to  another  100  parts  of  sand  the 

•    or   .han-.'   in   vol  urn !  a  1:2' 

and    by   adding    833    parts,    28H    parts.    25    parts   and    30    p 

other  sample  consli  I 0  pari     ol      i  nd,  the  chan 

irolume  of  l:::.  1 ::'.':.,  1:4  ami   I  :.".  mixes  respectively  are  ascer- 
and    recorded    (88)      Thi    dati    of   making    tins   test    is 
also   record)  S 

'' nvenlenci    in   measuring   tin-  cement   accurately,   the 

panylng  table  is  prepared,  giving  the  weight   in  mams. 
In    pounds    avoirdupois    of    the   quantity    of   cement    re- 
quired   to   mix    with    100    parts   of   sand    to   produce    proportions 


TABLE  OF  WEIGHTS  OF  CEMEXT  FOR  MORTAR  YIELD  TEST 


Proportions 

cement  to  sand  by 

Cement  parts 

Cement  weight 

Cement  weight 

volume 

by  volume 

grams 

lb.  avoir. 

1—1 

100 

412 

0.90S 

1—11 

1— 15 

80 

329.6 

0.726 

66.7 

274.6 

0.605 

1—1 J 

57.1 

23a .  4 

0.518 

1—2 

50 

206 

0.454 

1— 2i 

44.5 

183 

0.4045 

1—2  J 

40 

164. S 

0.363 

1—2| 

36.4 

150 

0.330 

1—3 

33.3 

137.3 

0.3025 

1— 3i 

30.8 

126.8 

0.2795 

1— 35 

28.5 

117.7 

0.259 

1— 3j 

26.7 

109.8 

0.2422 

1 — t 

25 

103 

0.227 

1— 4J 

22.2 

91.5 

0.2023 

1—5 

20 

82.4 

0.1S15 

1—5| 

IS  2 

75 

0.165 

1—6 

16.7 

68.7 

0.1513 
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varying  Hum  1:1  to  1:6,  assuming  that  95  lb.  of  cement  has  a 
volume  of  one  cubic  foot,  and  that  100  parts  in  the  graduated 
cylinder  are   equal   to  270   c.c. 

COMPRESSIVE  STRENGTH — The  mortar  from  the  "Mor- 
tar Yield"  test  is  removed  from  the  graduate  and  two  2-in. 
cubes  are  molded  with  it  so  that  each  mixture  is  made  up 
into  two  2-in.  cube  specimens  for  further  test.  The  cubes 
are  stored  in  the  molds  for  24  hours  in  a  damp  closet,  then 
removed  from  the  molds  and  stored  thereafter  in  water.  At 
the  end  of  7  days  one  cube  of  each  mixture  is  taken  from  the 
water,  faced  with  a  very  thin  layer  of  plaster  of  paris  on 
plate  glass  on  two  opposite  sides  of  the  cube  which  were  ex- 
posed to  the  surface  of  the  mold  in  making,  and  crushed  in 
a  compression  machine.  The  total  load  required  for  crushing 
is  recorded  (40).  At  the  age  of  28  days  the  second  cube  is 
crushed  in  a  similar  manner  and  the  total  crushing  load  re- 
corded   (41). 

SPECIFIC  WEIGHT — At  the  end  of  14  days  the  remaining 
2-in.  cube  of  each  mixture  from  the  "Compressive  Strength" 
test,  is  removed  from  the  water,  wiped  off  and  weighed  and 
the  net  weight  recorded  (42).  It  is  then  immediately  weighed 
while  suspended  immersed  in  water  at  the  temperature  of 
the   room   and    the    net   immersed   weight   is   recorded    (43). 

DRY  WEIGHT — Each  cube  used  in  the  "Specific  Weight" 
test  is  placed  in  a  hot  oven  at  a  temperature  of  less  than 
212°  F.  and  dried  to  constant  weight.  At  the  age  of  21  days 
after  making  it  is  weighed  while  dry  and  its  net  weight 
recorded  (44).  The  cubes  are  then  returned  to  the  water 
bath  and  kept  stored  until  28  days  old  and  are  then  used  for 
the   28-day   compression   test   as   described   above. 

TENSILE  STRENGTH — Nine  briquettes  are  made  of  stand- 
ard Ottawa  sand  and  Portland  cement  mixed  in  the  propor- 
tion of  one  part  of  cement  to  three  parts  of  sand  by  weight, 
in  the  manner  prescribed  for  standard  tests  of  Portland  ce- 
ment by  the  American  Society  of  Civil  Engineers.  The  per- 
centage that  the  gaging  water  bears  to  the  total  weight  of 
sand  and  cement  (in  this  case  3  lb.  or  1361  grams)  is  re- 
corded (45).  Nine  more  briquettes  are  made  of  the  sand 
under  test  mixed  with  the  same  proportions  by  weight  with 
the  same  Portland  cement  as  was  used  with  the  standard 
sand.  The  sand  under  test  is  used  damp,  just  as  it  comes  to 
the  laboratory,  and  a  correction  is,  therefore,  to  be  made  in 
weighing  out  the  sand  to  allow  for  the  moisture  present, 

Three  quarters  of  a  pound  of  cement  and  the  equivalent 
•  >f  two  and  one  quarter  pounds  of  dry  sand  are  used  to 
make  nine  briquettes.  The  amount  of  damp  sand  taken  is 
squal  to 


1  —  per  c 


n t  -  of  moisture  in  sand 


This  damp  Band   is   mixed   with   the  cement  by  hand  and  by 
trowel,    until    of   a    uniform    color    before   water    is    added,    and 
nough     water    is    added    to    bring    the    mixture    to    the 
same  conslstencj    OS  the  standard  sand   mortar  determined  by 
the  Chapman  Consistency  Method.*     The  percentage  of  water 
cordi  'i   ■  16)  and  the  date  of  making  (47). 
All    briquettes   are    stored    in    a    damp   closet    for   24    hr.    in  • 
the   mollis,   then   removed   from  the  molds  and  stored  in  water 
until   tested      Tin,'    briquettes  of  standard  sand  and   three  of 
rid    undei     o:-t    are    broken    :ii    the    age    of    three    days, 
brlquetti     of  each  an    broken  at  thi    end  of  seven  days, 
'lire,    briquettes  of  each  sand  are  broken  at  the 
1    of  each  briquette  is  entered 
ok  the  i ■'  poi  t  form  (4    l 

The                        ed    In    thesi     tensile    strength    tests    Is    the 
ed  with  the  i  and   on   I  he  Job    or   In   t  he 

Hell     a     :  :i  II  ■  |  j  I  •       'I in  i  ■   i  ii  i  .  in  pi 

of  cement    well   mixed   together.     The   laborator;    mark    oi    tin 
[so  i ded  (49) 

i-KkMKA  mi.rr ,        .         ncrete     test     blocks     are 

jp,  prefei  ablj    «i  Ith  thi    ■  ■  menl  and  stoni    to  bi    used  ... 
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portions  have  been  broken  off  and   the   specimen  is   ready   lor 
test. 

Specimens  are  stored  for  24  hr.  in  a  damp  closet,  then 
the  molds  are  removed  and  they  are  stored  in  damp  sand  un- 
til tested.  At  the  end  of  14  days  the  specimens  are  placed  in 
the  pressure-testing  outfit  and  water  pressure  is  main- 
tained by  means  of  an  air-presure  tank,  the  pressure  in 
pounds  per  square  inch  is  recorded  (56).  Date  of  testing  is 
also  recorded  (57).  The  time  when  the  water  pressure  is 
applied  is  recorded  (58).  The  reading  of  the  water  level 
in  the  graduated  gage  glass  of  the  apparatus  at  the  start  is 
recorded  (59),  also  the  readings  at  the  end  of  5,  10,  15,  20, 
30  and  45  minutes  and  1,  1%,  2,  3,  4  and  6  hours,  after  the 
pressure  is  applied,  are  taken  and  recorded  (60).  If  the  per- 
meability is  such  that  the  water  is  lowered  in  the  graduated 
gage  of  the  apparatus  to  a  point  near  the  limit  of  the  gradu- 
ation, the  readings  before  and  after  adding  water  are  both 
recorded.      Fig.    7    shows    the    apparatus    used    in    this    test. 


Ana  Aftftsidhxinmeimil  ft<o>  Atmttoifffiiolballes 


Wales'  VgiE^es 

The  quick  closing  of  large  water-supply  valves  in  time 
of  emergency,  as  when  a  main  bursts,  is  of  great  impor- 
tance but  where  reliance  is  placed  on  closing  by  hand  as 
much  as  an  hour  and  a  half  is  consumed  in  closing  a  48- 
in.  gate  valve.  To  overcome  this,  an  attachment  has  been 
devised  whereby  power  for  operating  the  valve  is  fur- 
nished by  any  automobile  of  sufficient  rating — about  20 
hp. 

This  attachment  consists  of  four  parts.  A  four-legged 
support,  on  which  is  a  set  of  bevel  gears,  is  placed  over 


3,    i'     12 


The  Automobile  Attachment  in  Operating  Position 

the  valve  to  be  operated  (see  the  view).     Keyed  to  the 
center  of  the  driven  gear  is  the  valve  key. 

A  wheel  attachmenl  made  to  lil  any  diameter  of  auto- 
mobile wheel,  consisting  of  four  curved  radial,  hinged 
arms  and  a  handwheel  tightening  device,  is  connected 
tu  the  driving  gear  on  the  supporl  by  means  of  a  slip- 
shaft.  The  Biip-shafl  is  fastened  to  the  gear  and  auto- 
mobile-wheel device  bj  means  of  two  toggle  joints.  The 
toggle  joints  and  the  slip-shafi  compensate,  respectively. 
for  the  difference  in  elevation  and  the  distance  between 
the  car  and  the  gears.  The  rear  wheel,  which  Eurnishes 
the  power,  is.  of  course,  jacked  up.     The  accompanying 

\  lew     line-     II'. I     -lli.\V    till'    \\  heel     ;l  t  I  Mill llll'llt  . 

This  apparatus  "as  recently  demonstrated  before  sev- 
eral members  of  the  Trenton,  X.  J.,  Water-Works  De- 
partment. The  le.-l  was  made  on  a  12  in.  valve  ai  Pros- 
pei  i  St.  and  Pennington  V.ve.  The  tesi  appliance  was 
made  of  pieces  of  i  i  ap  tee!  aggregal  ing  aboui  300  lb. 
W.  II.  Van  Winkle,  presided!  and  manager  of  the  Water 

Workt    Equip ni  Co.,  50  Church  St.,   New   York  City, 

the  inventor,  estimates  thai  the  perfected  device  will  uoi 
exceed   126  lh.  in  weight. 
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The  maxim,  '"Be  Sure  You're  Right,  Then  Go  Ahead," 
is  particularly  applicable  to  the  engineer,  only  it  might 
well  be  changed  to  run.  "Be  Sure  You're  Right  before 
You  (Jo  Ahead."  A  good  example  of  the  practical  appli- 
cation of  this  maxim  was  afforded  recently  by  the  city  of 
Akron,  Ohio,  which,  on  the  recommendation  of  an  engi- 
neer, decided  to  spend  the  modest  sum  of  $10,000  on 
sewage-treatment  experiments  or  tests  before  it  began  the 
design  of  works  to  treat  the  sewage  of  the  whole  city. 
An  abstract  of  the  interesting  report  made  on  these  test-< 
is  given  elsewhere  in  this  issue.  In  building  and  oper- 
ating its  sewage-testing  stations,  Akron  followed  the  ex- 
ample of  a  number  of  other  cities,  the  first  of  which  was 
Columbus,  Ohio. 

It  might  be  thought  that  after  the  thirty  years 
or  so  of  experimentation  with  sewage  treatment  at 
Lawrence,  Mass..  the  shorter  but  still  lengthy  scries 
of  tests  carried  out  by  the  Massachusetts  Institute 
of  Technology  and  the  tests  made  by  a  number  of  cities 
it  would  be  quite  unnecessary  for  Akron  to  conduct  tests 
of  its  own.  This  is  far  from  being  right.  The  sewage 
of  each  city  presents  problems  peculiar  to  itself,  particu- 
larly where  trade  wastes  enter  into  account  to  any  consid- 
erable extent.  At  Akron,  it  was  thought  that  the  trade 
waste  from  rubber  works,  a  paper  mill  and  the  salt 
industries  would  materially  interfere  with  sewage-treat- 
ment works.  The  experiments  showed  that  this  need  not 
be  feared.  They  also  gave  information  of  use  in  decid- 
ing what  sort  of  a  sewage-treatment  plant  to  adopt  and 
how  it  could  best  be  operated  after  it  was  built. 


In  our  issue  of  Nov.  '20,  we  criticized  an  advertisement 
published  in  -iiino  of  the  November  magazines  relating 
to  a  correspondence  course  of  instruction  called  the 
Emerson  Institute  of  Efficiency.  Our  criticism  referred 
,hl\crtisciiiriii  alone,  and  was  not  intended  to  refer 
to  the  [nstitute  itself,  which  we  have  since  learned 
i-  under  the  auspices  of  the  publishers  of  the  Review  oi 
Reviews,  which  Bhould  in  itself  be  a  guarantee  of  honesty 
and  good   faith   in    its  conduct. 

Our  criticism  of  the  advertisemenl  was  because  the 
reader  mighl  conclude  from  it  that  the  course  of  train- 
iven  in  the  correspondence  course  of  '.'I  lessons  was 
sufficient  to  enable  one  who  had  taken  it  to  cam  such 
high  salaries  in  efficiency  work  as  were  stated  in  the  ad- 
vertisemenl to  be  commanded  by  efficiency  experts  of  ex- 
perience. 

A  further  investigation  of  the  purposes  and  claims  of 
thos     who  are   in  charge  oi    the    [nstitute   has   mad.'   it 
clear   that    it    is   not    their    intention    to   claim    thai    they 
can  graduate  full  fledged  Efficienc}   Engineers.  The; 
their  lessons  '"A    Home   Studj    Course   in    Personal    Ef 

ficiency."     The   lessons   are   designed   t nvey   to   the 

Btudenl  taking  the  course  the  essential  elements  and  prin- 
ciples upon  which  efficiency  may  be  acquired  by  any  in- 
telligent person  in  the  conduct  of  any  work  small  or 
great,  from  thai  of  the  home  or  the  -hoot  to  the  carrying 


on  of  a  business  or  profession,  and  to  furnish  to  those  of 
requisite  ability  and  experience  a  definite  groundwork 
for  a  career  as  an  efficient  business  man.  Such  instruc- 
tion may  be  helpful  to  men  and  women  in  all  walks  of 
life  and  it  is  farthest  from  our  intention  to  criticize 
or  discourage  it. 

Eirri^aim®©s'='C©simirimi@sl©Ea©ir'§     off 
C©s5msimlssi©ira    IEI^^g|lIr2^©©s^'§,? 

A  brief  report  was  made  in  our  issue  of  dan.  16.  of 
the  remarks  of  several  prominent  engineers  at  a  meeting 
id'  Stevens  Institute  Alumni  and  others,  called  to  dis- 
cuss the  part  of  engineers  in  public-utility  regulation. 
There  was  not,  contrary  to  our  expectations,  complete 
harmony  of  views  as  to  the  advisability  of  putting  engi- 
neers on  such  commissions,  and  the  dissenters  were  such 
prominent  men  as  Xewcomh  Carlton,  of  the  Western 
Union  Telegraph  Co.,  and  George  Gibbs,  of  the  Penn- 
sylvania R.R.  Our  readers  are  familiar  with  the  affirma- 
nt' arguments  on  this  question,  so  that  it  is  not  neces- 
sary to  dwell  on  them.  The  doubters  seem  to  feel  that 
the  administrative  work  of  a  commissioner  would  inter- 
fere with  his  knowledge  of  engineering  progress  to  such 
an  extent  that  in  time  he  might  make  a  decision  on  false 
technical  grounds. 

This  meeting  and  these  arguments  recall  to  us  that 
there  are  seemingly  three  states  of  mind  which  each  one 
progressively  reaches  in  considering  this  question.  The 
first  is  a  quick  and  more  or  less  enthusiastic  acceptance 
of  a  proposition  attractive  on  its  face:  the  second  stage 
i>  one  in  which  serious  doubts  begin  to  rise  about  details 
and  secondary  effects;  the  third,  and  generally  the  final, 
mental  attitude  comes  when  time  is  taken  to  study  the 
troublesome  points  at  length,  to  see  if  they  can  be  elim- 
inate.1  or  if  the  benefit  will  not  outweigh  the  chances  oi 
harm.  Apparently  the  eminent  skeptics  in  this  instance 
have  arrived  at  the  second  stage  only,  and  it  is  probable 
that  if  they  could  secure  sufficient  time  to  pursue  the 
subject  they  would  quickly  dismiss  their  doubts.  YVo 
Fi  I  thai  this  is  so,  Srsl  because  the  evidence  seems  over- 
whelming that  the  advantages  of  engineer-commissioners 
outweigh  the  possible  disadvantages j  in  the  second 
'he  advantages  are  sure  ami  the  disadvantages  arc  only 

mere   possibilities   at    worst. 

As  to  the  one  specific  objection  which  we  have  men 
tioiied,  it  would  seem  that  a  commission  composed  of 
lawyers,  business  men  and  engineers  could  arrange  its 
work  so  (bat  the  engineers  would  not  he  so  wholly  lost 
in  administrative  detail  that  their  profession  would  leave 
them  behind;  especially  would   this  seem  unnecessary  if 

the  c nission  were  warned  in  advance  of  this  roi 

its  course. 

From  Mr.  Sague's  experiences  on  the  New   York  Com- 
mission,   Second    District,    as    related    in    a    paper   which 
We    reprinted    last    week,    it    is   e\idenl    that    he    is    no    I    5S 
of    a    railway    engineer    than    in     1907,    when    he    bei 
a  commissioner. 
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Tfeie  ©lhao  Corassffvasicy  Ball 

The  Ohio  &oods  of  L913  have  led  to  the  introduction 
in  the  Ohio  legislature  of  "A  Bill  to  prevent  floods,  1" 
proteci  cities,  villages,  farms  and  highways  from  inun- 
dation, and  to  authorize  the  organization  of  drainage  and 
conservation  districts."  The  features  of  the  bill  of  most 
interest  to  engineers  are  outlined  elsewhere  in  this  issue. 
Briefly,  the  hill  provides  for  the  organization  of  conser- 
vancy  districts,  administered  by  three  directors  with  pow- 
ers to  do  almost  anything  with  the  waters  within  the 
district  which  can  be  shown  to  the  satisfaction  of  the 
courts  to  "be  conducive  to  the  public  health,  safety,  con- 
venience or  welfare."  The  act  is  broad  enough  to  permil 
the  initiative  to  be  taken  by  almost  anybody,  from  two 
or  more  property-owners  to  a  city  or  county,  and  once  a 
district  is  formed  and  directors  appointed,  the  directors 
have  almost  unlimited  powers  to  formulate,  adopt,  exe- 
cute and  finance  an  "official  plan." 

The  powers  conferred  by  the  bill  seem  well  calculated 
to  meet  the  flood-prevention  needs  of  <  >hio  and  to  promote 
in  many  respects  both  water  conservation  and  utilization. 
But  tlie  bill  would  perhaps  have  been  better  had  it 
made  some  provision  for  taking  natural  drainage  areas 
into  account  and  it  might  well  have  contained  somewhat 
different  references  to  the  engineer  as  an  essential 
agent  in  carrying  out  its  provisions.  The  bill  seems  to 
ignore  some  principles  of  representative  government 
and  administrative  efficiency,  for  it  vests  large  powers  of 
planning,  execution  and  taxation  in  three  men  appointed 
by  a  minor  court,  with  no  prescribed  qualifications  for 
fitness  and  no  adequate  control  as  regards  either  efficiency 
or  integrity.  In  addition,  the  proposed  conservancy  dis- 
tricts may  give  rise  to  administrative  confusion,  to  say 
tin-  least,  since  they  are  to  lie  independent  political  di- 
visions of  the  state  and  may  overlap  in  area  and  function 
the  existing  civil  divisions. 

Presumably  some,  if  not  all,  of  these  limitations  were 
considered  by  the  framers  of  the  hill  and  waived  in  order 
to  roeei  the  need  for  easily  and  quickly  created  and  read- 
ily worked  machinery  to  meet  the  exigencies  of  the 
situation.  It  seems  as  though  these  exigencies  might  have 
been  fairly  well  nut  without  so  much. sacrifice  had  the 
mmeiital  aspects  of  the  subject  been  considered  in 
the  lighl  of  accumulated  experience  and  knowledge. 


O^eir^Coiniiildleinice  Sua  (C<DKa<cir<e&e 

During  the  coming  two  weeks  a  greal  number  of  eon- 
tractors  and  engineers  interested  in  concrete  will  gather 
in  Chicago  to  view  the  annual  Cemenl  Show  and  to  ;it 
tend  the  numerous  conferences  and  conventions  devoted 
m  i;t  and  concrete  subjects.     They  will   inspecl   Hie 
appliam  e    and  de\  ices  and  will  listen  to  commit 
ii  i    and  discussions,  all  intended  to  raise 
and- <  on-tnictioii  and  to  improve 
the  individual  and  collective  practice  in  concrete   work. 
thi    will  have  ,i  mosl  desirable  result, 
and  those  "ho  attend   will  go  home  jii-t  ,-i   little 

and  will  imparl   to  their  less  fortunate  co-workers  some  .if 

have  obtained 
In  all  of  the  pi  .ml  inspections,  however,  we 

i     ntion  will  bi    made  of  one 

'■on.  the   i i    which   would   do 

thi     tandat  m-retc  const  met  ion  t  han 


all  of  the  efforts  put  forth  at  the  Chicago  meetings. 
Practically  every  failure  and  near  failure  in  concrete  has 
been  due  In  confidence  on  the  pari  of  somebody  Uml  con- 
crete  can  surmount  all  maimer  of  hail  usage. 

It  is  a  .stock  statement  in  explanation  of  concrete 
trouble  or  an  excuse  for  lack  of  definite  standards  that 
concrete  design  and  construction  is  in  a  state  of  flux  and 
that  standards  of  today  may  well  be  obsolete  tomorrow. 
This  explanation  had  a  certain  reasonableness  during  the 
past  fifteen  years  when  reinforced  concrete  was  coming 
into  its  own,  but  fifteen  years  of  practice  go  a  long  way 
toward  that  perfection  everyone  is  seeking  and  the  in-  I 
fant-indttstry  excuse  tan  no  longer  be  tolerated.  The 
fact  is  that  there  are  plenty  of  good  standards  in  concrete 
design  and  in  concrete  construction  but  that  they  are  not 
observed  by  many  of  those  engaged  in  concrete  building. 

This  neglect  has  a  three-fold  cause ;  ignorance,  undue 
economy  and  over-confidence — and  the  first  two  could 
not  exist  were  it  not  for  the  last.  It  is  a  pretty  poor  con-  I 
crete  man  who  does  not  know  that  frozen  concrete  will 
not  set — but  there  are  plenty  who  will  take  a  chance  with 
10-day  concrete  at  40°  F.  if  they  need  the  forms.  Win? 
Primarily  because  they  want  to  save  the  money  that  an 
additional  set  of  forms  would  cost.  But  if  there  were 
not  confidence  that  the  concrete  will  stand  up,  the  pocket- 
book  would  not  govern  judgment. 

Practically  every  designer  of  concrete  buildings  will 
admit  that  850  lb.  per  sq.in.  is  too  high  a  stress  in  the 
concrete  beams  over  the  room  where  his  own  family  sits 
down  to  dinner,  but  he  is  not  so  worried  about  that  stress 
when  it  is  in  someone's  garage.  He  feels  confident  that 
it  will  not  fall  down,  in  spite  of  tests  which  show  it  to 
have  a  low  safety  factor.  Any  man  who  cares  to  take 
the  trouble  to  investigate  the  question  will  seriously 
doubt  the  final  strength  of  supersaturated  concrete 
slushed  down  a  chute,  but  chuting  is  economical  ami  the 
chances  are  the  concrete  will  stand  up.  These  testing 
engineers  and  office  men  are  "Miss  Nancies."  anyhow, 
who  don't  know  anything  about  practical  work  ! 

Throughout  the  whole  field  this  pernicious  combina- 
tion of  ignorance  and  complacency  extends;  instances 
might  be  multiplied  almost  without  end.  It  is  the  duty 
of  the  societies  such  as  the  American  Concrete  Institute. 
which  meets  next  week  in  Chicago,  to  urge  upon  the 
workers  in  tin'  industry  a  proper  appreciation  of  the  dan- 
gers of  this  over-confidence.  Ignorance  can  be  combated 
—  in  lime  the  densest  mind  can  be  penetrated.  Skinning 
of  work  is  a  species  of  ignorance,  for  nothing  is  quite 
so  evident  as  the  fact  that  good  work  in  concrete  con- 
struction pays;  even  the  most  impecunious  of  men  will 
soi r  ot  later  find  this  out.     Bui   the  man  who  thinks 

In  knOWS  more  than  the  so  called  authorities  is  the  harib 
esl  to  reach  because  he  k  clad  in  the  nearly  impenetrable 
a  iinor  of  conceit . 

Every  concrete  failure  means  a  slight  betterment  in 
methods,  for  a  certain  number  of  hitherto  unconvinced 
practical  or  commercial  men  are  shown  by  that  most 
in, tent  ohjeci  lesson,  a  heap  of  ruins,  just  what  concrete 

will    not   stand.      I'm!    since   a    concrete    failure   cannot    be 

provided  for  the  instruction  of  every  over-bold  designer 

or  constructor  the  only  other  means  of  raiding  and  sla 
bilizing  the  standards  of  concrete      or   rather  of   insuring 

the  adoption  of  those  quite  sufficieni  standards  already 
available     is  the  admirable  work  done  by  the  societies, 

the    continuous    publicity    ill    the    technical    press   and    the 


February  5,  1914 


ENGINEERING     NEWS 


313 


steady  effort  on  the  part  of  engineers  to  improve  the 
building  laws  of  our  cities  so  as  to  secure  in  those  cen- 
ter:- where  most  of  the  poor  concrete  work  is  done  an  of- 
ficial recognition  of  what  is  good  concrete  design  and  con- 
struction. 

m 

G©snap©Sa(ta©ini 

Many  of  the  readers  of  Engineering  News  will  recall 
our  criticisms  in  our  issue  of  May  29  last  with  reference 
to  the  advertisement  for  competitive  designs  for  a  rein- 
forced-concrete  bridge  at  Richmond.  Va.  We  have  been 
informed  that  the  discussion  of  that  competition  in  these 
columns  prevented  similar  action  which  had  been  con- 
templated in  some  other  cities  and  the  substitution  of  a 
wiser  method  of  selecting  an  engineer  for  the  work. 

A  correspondent  now  calls  our  attention  to  a  new 
bridge  competition,  this  time  at  Chattanooga,  Tenn.. 
where  a  bond  issue  of  $500,000  has  been  voted  by  Ham- 
ilton County  to  build  a  bridge  across  the  Tennessee 
River.  A  "Bridge  Committee"  has  been  appointed  to 
take  charge  of  the  work  and  has  published  an  advertise- 
ment inviting  bridge  engineers  to  submit  competitive  de- 
signs and  estimates.  The  advertisement  states  that  on 
Feb.  18  these  designs  and  estimates  will  be  judged  by 
the  Bridge  Committee  and  the  contract  for  design  and 
supervision  will  be  awarded. 

The  design  adopted  must  meet  the  approval  of  the 
U.  S.  War  Department,  but  no  information  is  given 
competitors  as  to  what  restrictions  the  Department  is 
likely  to  impose  upon  a  bridge  at  this  site,  or  whether 
Congressional  legislation  has  been  obtained  permitting 
such  a  bridge.  Further  than  this,  the  Committee  has  in- 
formed a  would-be  competitor  that  it  can  furnish  no 
maps  or  profiles  of  the  proposed  site  and  apparently  it 
has  made  no  surveys. 

If  its  advertisement  is  to  be  taken  in  good  faith,  then, 
it  evidently  expect-  that  any  engineer  proposing  to  com- 
pete will  himself  go  to  the  expense  of  making  surveys. 
soundings  and  borings  on  the  proposed  site  for  the  bridge, 
and  will  do  this  merely  on  the  chance  that  his  design  may 
be  the  one  selected  and  that  he  may  lie  able  to  make  a 
satisfactory  bargain   for  proper  compensation. 

It  will  be  noted  that  no  prizes  at  all  are  offered.  The 
Bridge  Committee  merely  wants  to  build  a  bridge  at  a 
certain  point  ami  expert-  that  reputable  bridge  engineers 
of  such  experience  and  standing  as  to  be  competent  to 
undertake  such  a  structure  will  come  forward  in  ron- 
Biderable  numbers  and  offer  them  complete  designs  for 
the  bridge  from  which  the  committee  can  make  its  selec- 
tion ! 

We  do  not  see  bow  any  engineer,  unless  be  is  a  resi- 
dent   of   the    immediate    locality,   can    possibly    alford    the 

gambling  risk  of  offering  a  design  of  any  sorl  in  such  a 
competition.     Unless  an  engineer  has  information  as  to 

(be  local   conditions  with    Pespecl    to    foundations,  etc.,  he 
would  have  to  work  in  the  dark  in  making  any  design. 
Possibly  some  engineer  resident   in  the  vicinity,  with 

some   knowledge  of   the  conditions  at   the   bridge  site   and 

with  no  expense  involved  lor  traveling,  etc..  may  be  able 

to  offer  some  general    drawing   in    the   competition.      Biit 

if  the  Bridge  Committee  wished  in  restrict  ii-  competi 
Hon  to  engineers  and  contractors  in  the  locality,  why 
did  it  publicly  advertise  Eor  designs? 


Reading  between  the  lines  of  the  Committee's  offer,  it 
appears  probable  that  what  it  has  in  mind  is  really  the 
service  of  bridge-building  companies  rather  than  of  pro- 
fessional engineers.  The  members  of  the  Bridge  Com- 
mittee, in  other  words,  are  proposing  to  apply  the  meth- 
ods usual  in  letting  contracts  for  little  highway  bridges 
to  the  construction  of  a  half  million  dollar  bridge.  It 
expects  the  bridge-building  companies,  who  are  used  to 
taking  gambling  risks  of  this  sort,  will  come  forward  on 
Feb.  18  with  various  ornamental  designs  for  the  proposed 
bridge,  from  which  the  committee  will  proceed  to  make 
its  selection,  aided  by  the  expert  advice  of  the  respective 
bridge  salesmen ! 

It  is  almost  needless  for  us  to  explain  in  the  columns 
of  Engineering  News  the  evils  of  the  ordinary  plan  of 
letting  highway-bridge  contracts,  the  graft  and  incom- 
petence and  bad  engineering  work  prevalent  in  this  field 
have  been  so  often  laid  bare.  Nor  does  it  seem  neces- 
sary to  point  out  in  detail  how  great  is  the  injury  to  the 
engineering  profession  if  important  engineering  work  is 
to  be  carried  out  in  the  way  proposed  at  Chattanooga. 
It  does  seem  worth  while,  however,  to  point  out  why  the 
Tennessee  River  Bridge  Committee  is  not  merely  doing 
serious  injury  to  the  engineering  profession,  but  is  fall- 
ing far  short  of  its  duty  to  the  taxpayers  who  have  dele- 
gated to  it  the  responsibility  for  this  important  structure. 

In  the  first  place  the  design  to  be  selected  for  the  site 
will  be  influenced  very  largely  by  foundation  and  other 
local  conditions.  Until  these  are  determined  by  careful 
and  reliable  surveys,  no  engineer  can  make  a  design  for 
the  site  without  running  the  risk  that  the  design  might 
be  seriously  defective. 

The  problem  before  the  committee  and  its  engineer  is 
to  provide  for  the  site  either  the  best  bridge  that  can 
be  erected  with  a  given  amount  of  money,  or  a  bridge  that 
will  furnish  the  necessary  service  and  offer  the  best  artis- 
tic appearance  for  the  least  money.  In  either  case  no  so- 
lution of  this  problem  can  be  made  until  accurate  knowl- 
edge of  the  site  is  obtained.  Such  surveys  must  be  made 
sooner  or  later  anyway,  and  will  cost  no  more  if  made  at 
one  time  than  at  another. 

The  Committee  may  possibly  have  the  idea  that  by 
postponing  these  surveys  until  an  engineer  is  engaged 
and  the  contract  is  let  they  will  save  their  cost  to  the  tax- 
payers; but  the  veriest  child  should  realize  that  even  if 
the  contractor  for  the  bridge  should  undertake  this  work, 
he  will  add  its  cost  to  his  contract  price.  Rather  he  will 
do  even  more  than  this,  by  adding  enough  to  the  con- 
trad  price  to  cover  the  cost  of  the  surveys  under  the  mosi 
difficult  conditions. 

This,  however,  is  by  no  means  the  worst  of  the  situa- 
tion. The  Committee  has  no  business  to  delegate  such 
work  to  the  contractor  for  the  bridge.  The  Committee 
has  no  greater  responsibility  upon  if  than  to  see  that 
the  structure  it  erects  is  lirst  of  all  safe;  and  it  can  by  no 
means  afford  to  leave  the  determination  of  foundation 
conditions  to  a  contractor,  but  should  have  them  ascer- 
ained  bj  il-  own  engineering  stall',  with  full  authority 
to  sec  to  it  (hat  the  foundation  conditions  arc  thoroughly 
explored  and  safe  foundations  are  secured  regardless  of 
any  commercial  consideration. 

In  nothing  is  the  ignorance  of  the  committee  revealed 
more  clearly  (ban  in  its  statement  that  it  will  receive 
competitive  designs  and  estimates,  ami  that  the  contract 
lor  design  and  supervision  »ill  be  judged  by  the  commit- 
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tee  on  the  basis  of  these  competitive  designs  and  esti- 
mates. In  other  words,  the  committee  proposes  to  select 
an  engineer  to  whom  it  can  delegate  the  responsibility 
for  this  structure,  not  on  the  basis  of  his  previous  ex- 
perience, his  professional  standing  and  ability,  as  shown 
by  the  statements  of  those  engineers  and  business  men 
who  can  best  testify  as  to  his  competence  to  handle  a 
work  of  such  a  sort;  but  it  proposes  to  select  the  engineer 
who  offers  the  most  satisfactory  picture  of  the  proposed 
bridge  and  the  most  attractive  guess  as  to  the  cost  of  its 
construction.  The  premium  on  "guessing  low"  is  so  ob- 
vious that  it  needs  no  comment. 

The  idea  that  competitive  estimates  could  be  prepared 
for  a  bridge  upon  a  site  where  no  surveys  have  been  made 
and  no  knowledge  of  the  foundation  conditions  exists,  ap- 
pears preposterous  to  every  engineer,  and  its  absurdity 
ought  to  be  clear  even  to  any  intelligent  business  man.  It 
would  be  about  as  reasonable  to  ask  lawyers  to  submit 
competitive  plans  and  estimates  for  conducting  a  lawsuit, 
or  to  ask  physicians  to  submit  competitive  plans  and  esti- 
mates for  treating  a  case  of  typhoid  fever. 

It  is  perfectly  clear  that  such  methods  of  selecting  and 
employing  engineers  as  are  proposed  at  Chattanooga 
tend  to  drive  out  of  business  the  engineer  who  is  seeking 
to  make  a  living  by  independent  consulting  practice,  and 
to  throw  all  bridge  construction  solely  into  the  hands 
of  contracting  companies.  Such  a  change  would  be  not 
only  a  most  serious  blow  to  the  engineering  profession, 
but  to  the  public  welfare.  Even  this  Tennessee  River 
Bridge  Committee  realizes  that  an  engineer  is  needed  to 
design  the  structure  and  to  supervise  its  erection  by  the 
contractor.  It  is  altogether  probable  that  its  blunders 
have  been  made  solely  through  ignorance  of  the  right  way 
to  go  about  tbe  task  of  selecting  an  engineer  for  this 
work. 

And  this  raises  the  question  whether,  after  all,  the  re- 
sponsibility does  qoI  come  back  to  the  engineer  or  to  the 
engineering  profession.  The  correspondent  whose  letter 
is  before  us  writes:  "Cannot  something  be  done  to  save 
engineers  all  this  expense  at  such  a  season  as  this?"  His 
inquiry  is  a  very  pert  incut  one.  Whose  business  should 
it  be  to  see  to  it  that  public  bodies  like  this,  having  the 
of  selecting  an  engineer,  should  have  information 
them  as  to  the   right   way  in  which  to  undertake 

BUCh  :i   '■ 

The  individual  engineer,  without  doubt,  is  helpless  to 
remedy  matters;  bu1  surely  the  representative  organiza- 
tions of  the  profession  should  be  able  to  find  a  way  where 
bera  of  such  public  commissions  as 


to  the  proper  method  of  procedure  to  protect  the  interest 
of  the  taxpayers  whom  they  represent. 

Of  course,  if  this  Chattanooga  bridge  competition  were 
an  isolated  example,  it  may  be  said  that  such  action 
would  not  be  worth  while,  but  while  some  of  the  condi- 
tions at  Chattanooga  are  aggravated,  the  general  con- 
ditions there  unfortunately,  are  only  too  typical. 

Engineers  in  the  higher  ranks  of  the  profession  as 
well  as  the  lower  are  obliged  by  the  stress  of  competition 
to  follow  methods  in  obtaining  business  that  are  not  at 
all  in  accordance  with  proper  professional  standards.  We 
could  cite  a  multitude  of  instances;  but  the  one  that 
stands  out  vividly  in  the  minds  of  engineers  and  ought 
not  to  be  forgotten  by  the  public  is  the  Quebec  Bridge 
disaster,  where  a  man  whom  all  engineers  honored  for 
his  ability  and  achievement  attempted  to  do  the  engin- 
eering work  for  a  pittance  so  small  that  thorough  super- 
vision was  an  impossibility. 

We  believe  the  Committee  of  the  American  Society 
of  Civil  Engineers  appointed  to  investigate  the  condi- 
tions of  employment  and  the  compensation  received  by 
engineers  has  an  opportunity  for  valuable  work  in  study- 
ing the  conditions  under  which  engineering  work  is  given 
out  and  the  changes  that  need  to  be  made  in  the  interest 
of  the  profession  and  of  the  public. 

We  would  not  be  misunderstood  as  advocating  the 
elimination  of  competition  among  engineers.  Such  a  task 
would  be  attempting  the  impossible.  On  the  other  hand, 
with  competition  conducted  as  it  now  too  often  is,  its  re- 
sults are  detrimental  both  to  the  profession  and  to  the 
public.  The  direct  tendency  is  to  throw  work  into  the 
hands  of  concerns  with  the  lowest  professional  standards 
or  none  at  all,  who  often  combine  the  functions  of  the 
engineer  and  the  contractor.  Men  of  greater  ability  and 
higher  standards  of  honesty  are  driven  into  some  other 
occupation;  and  such  an  outcome  is  nothing  short  of  a 
public  calamity. 

Tht  public  needs  the  best  men  in  the  engineering  pro- 
fession ;  not  only  men  of  ability  who  can  keep  our  stand- 
ards of  engineering  work  apace  with  those  of  every  other 
nation,  but  men  of  such  high  moral  and  professional 
standards  that  they  can  be  trusted  to  carry  out  work  with 
entire  honesty  and  to  protect  the  interests  of  the  taxpay- 
ing  public.  The  limitation  and  regulation  of  competition 
lends  to  benefit  the  public  by  keeping  in  the  business  a 
large  number  of  active,  energetic  and  competent  men. 
Unregulated  competition,  on  the  other  hand,  conducted 
in  the  manner  which  at  presenl  too  often  obtains,  tends  to 
the  survival  of  the  nn fit  and  to  the  creation  of  monopoly. 


i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini mi mininiiiii in inn mi » iinniii nun ,  iinn  i.ninnnninnniiiinnui nn  in 1 1 iiiiillllillllllllllllliiinig 

Liters  to  the  Editor 
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A  Teredo-FifoolF  Wood  (?) 

■     Jan,   16,  an  item    ■■■<    published 

to    the    \"  t!  iliac    turpenl ■© 

\   Ti  n  do  P E  v- 

cas  therein  made  to  an  article  in  the  "l  

!'!'    '  I  ha  i    no!  I a  able  to  ob 

ntly  i  ollected 


iderable  quantity  of  data  relative  to  all  of  the  woods 
ii  ed  for  piling  in  all  portions  of  the  world.  The  Follow- 
ing remarks,  therefore,  may  be  of  interesl  to  yon  in  con- 
mi  i inn  with  the  item  above  men1  ioned. 

The  turpentine  tree  of  New  South  Wales  is  considered 
by  the  authoritiei  of  that  colony  as  the  only  timber  the] 
dare  drive,  unsheathed,  in  shipworm-infested  waters. 
They  specify,  however,  thai  all  piles  of  this  species  must 
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be  driven  with  the  bark  on.  But  Messrs.  Maiden  and  De 
Coque,  who  were  authorized  by  the  New  South  Wales 
Government  to  investigate  the  properties  and  uses  of  the 
turpentine  tree,  concluded  that  this  timber,  barked  or  un- 
barked,  is  not  absolutely  proof  against  the  marine  wood 
borers. 

After  observing  the  logging,  transportation  and  driving 
of  turpentine-wood  piles  they  recommended  that  their  fu- 
ture use  should  be  discontinued  unless  thoroughh 
sheathed,  except  in  pure  salt  water,  in  which,  under  Aus- 
tralian conditions,  the  marine  wood  borers  are  apparently 
not  active,  and  in  foul  salt  water,  where  the  organisms 
cannot  exist.  The  reason  for  this  recommendation  was 
that  the  bark  could  scarcely  ever  be  kept  intact,  no  mat- 
ter what  precautions  were  observed.  The  necessity  for 
keeping  the  bark  intact  is  recognized  not  only  in  New 
South  Wales,  but  in  New  Zealand  and  Japan. 

It  may  be  said  that,  in  many  cases,  turpentine-wood 
piles  have  given  long  and  satisfactory  service,  but  most 
particularly  in  New  South  Wales  waters,  where  the  nausi- 
toria  (and  not  the  teredo)  genus  are  causes  of  destruc- 
tion. In  other  places  the  use  of  turpentine-wood  piles 
has  not,  in  many  instances,  been  satisfactory. 

There  are  many  objections  to  the  use  of  this  species. 
In  long  sticks  it  will  not  give  a  top  diameter  approaching 
that  of  Douglas  fir;  it  is  almost  too  brittle  to  be  used 
for  fender  piling ;  it  must,  on  account  of  its  high  specific 
gravity,  be  floated  on  scows  before  driving;  and,  on  the 
whole,  it  requires  more  careful  handling  than  the  species 
employed  for  piling  in  this  country.  It  seems  to  be 
highly  available  in  New  South  Wales,  where  it  is  the 
cheapest  commercial  hardwood ;  but,  because  of  the  ob- 
jections above  mentioned,  it  is  likely  to  be  expensive 
elsewhere. 

The  main  point  to  be  considered  is  that  it  is  not  proof 
against  the  marine  wood  borers,  in  which  respect  it  may 
be  classed  with  the  210  other  piling  timbers  upon  which 
the  Forest  Service  has  collected  information. 

Howard  F.  Weiss, 

Director,  Forest  Products  Laboratory  (U.  S.  Dept.  of 
Agriculture ) . 

Madison.  Wis..  Jan.  22,  1!)14. 


Tfra©  <Cco>inni;jp©!m©sv&ii©ini    ©i 


Sir — Tlie  writer  (who  is  not  a  member  of  the  American 
Society  of  Civil  Engineers)  finds  it  hard  to  entirely 
agree  with  your  editorial  concerning  "The  Compensa- 
tion of  Engineers,"  in  your  issue  of  Jan.  22.  An  experi- 
ence of  over  30  years,  covering  the  earnings  of  members 
of  his  staff,  together  with  those  of  his  professional  as- 
sociates, inclines  him  to  believe  that  the  deductions  are 
fairly  accurate  up  to  the  eleventh  year,  but  are  too  low 
I'oi1  later  years. 

If  is  probable  thai  little  of  real  value  can  he  learned 
tinti]   those  reporting  are  divided   into  two  classes,  one 

if  which  -hall   include  those  who  are  really  in  responsible 

positions,  or  in  private  practice,  while  the  other  will  in- 
clude men  who  are  occupying  positions  tower  than  thai 

of  assistant   engineer.      1    do   not    know   how    large  a    pcr- 

i  enta r  Mi,'  latter  i  lai     maj   figure  in  the  return 

lecled  by  the  Committee,  bu1  Hi''  results  would  indicate 
that   it    must   he  considerable.     There   is,   I    believe,   no 


reason  to  conclude  that  an  average  engineer  of  the  for- 
mer class,  within  or  without  the  Society,  does  not  reach 
higher  rewards  than  those  given  in  the  diagram  on  p. 
1 66  of  your  last  issue,  as  the  average  beyond  the  eleventh 
year. 

As  to  the  responsibility  resting  upon  the  Society  to 
better  the  conditions  of  employment  and  the  compensa- 
tion of  civil  engineers,  there  can  be  no  difference  of  opin- 
ion, especially  if  its  members  are  obtaining  no  better 
compensation  than  is  indicated  by  the  returns.  This 
subject  is  intimately  related  to  that  dealt  with  in  your 
other  editorial,  entitled,  "A  Proper  Plan  for  Promoting 
Publicity." 

We  need  not  waste  sympathy  with  "The  chronic  com- 
plaint by  engineers  that  their  work  is  not  properly 
appreciated  and  understood  by  the  general  public." 
If  there  is  any  foundation  for  it,  then  you  are  entirely 
right  in  saying  that  the  profession  should  rely  upon  its 
own  exertions  to  remedy  this  condition.  Probably  at  no 
period  has  the  public  been  more  ready  to  give  proper 
recognition  to  the  profession  than  at  present;  and  if  such 
recognition  is  not  had,  we  must  conclude  that  the  engi- 
neer himself  is  at  fault. 

Furthermore,  any  concerted  effort  which  aims  too  di- 
rectly at  increasing  compensation  is  unworthy  of  the 
profession,  and  will  fail.  The  only  way  to  permanently 
command  public  appreciation  and  respect  is  to  merit  it ; 
and  this  means  to  raise  the  ethical  standards  of  the  pro- 
fession to  somewhere  near  the  point  attained  by  the  med- 
ical and  legal  professions.  If  the  Society  permits  its 
members  to  bid  against  fellow  engineers  for  work,  or 
countenances  active  endeavors  to  supplant  professional 
brethren  in  good  standing,  either  in  public  or  private  em- 
ployment, it  has  no  reason  to  expect  from  the  public 
much  respect  for  the  profession. 

Some  other  bad  practices  are  accepting  preliminary 
work  at  absurdly  low  compensation,  with  a  hope  of  re- 
couping later;  patenting  engineering  designs  which  in 
some  cases  have  originated  entirely  with  others,  or  at 
best  are  merely  evolutions  from  current  engineering  prac- 
tice, and  discussing  engineering  papers  in  a  partisan 
spirit,  without  reading  them,  or  by  reading  into  them 
something  which  they  do  not  contain. 

If  these  practices  exist  among  the  members  of  the 
Society,  then  whenever  the  Society  shows  that  it  seriously 
intends  to  correct  them,  many  engineers  who  are  not  now 
members  will  fed  it  their  duty  and  privilege  to  join  it 
and  assist  in  raising  the  standards  of  the  profession. 

It  is,  furthermore,  extremely  important  that  engineers 
shall  take  an  active  part  in  civic  betterment.  From  the 
nature  of  their  public  employment  they  often  have  knowl- 
edge of  extravagant  or  inefficient  administration  of  pub- 
lie  a  Hairs  and  how  it  may  be  cured,  and  thereby  have  be- 
come charged  with  a  heavy  responsibility  to  the  public. 
It  must  he  left  to  the  Society  to  judge  whether  or  not, 
during  the  active  campaigns  of  the  last  few  years,' for 
better. results  in  City  and  State  government  it  has  duly 
I'ul  filled  this  obligation. 

The  engineer  who  does  mi  observe  those  reasonable 
ethical  standards  which  dignify  professions,  and  who 
docs  not  properly  Fulfill  his  civic  obligations,  has  no  right 
lo  complain  of  a  la.  k  of  public  recognition.  He  is  prob- 
aldv  alreadv  (retting  more  than  he  deserves. 


'Citizen   Enginei  r." 


\eu  York,  Jan,  86,  L91 
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Wlhy  Plafte    Gas.  d©a.s   Weir®  Us©< 

s  tt©  ftlh® 


lell  Gate  Airclh 

Sir — It  is  not  surprising  that  for  the  approaches  to 
Hell  Gate  Bridge,  masonry  arches  in  place  of  steel-plate 
girder  spans  should  have  been  suggested  by  your  corres- 
pondent on  "The  Esthetics  of  the  Hell  Gate  Bridge/'  in 
your  issue  of  Jan.  22. 

To  almost  any  designer,  masonry  arches  would  have 
occurred  as  the  first  choice.  Masonry  arches  require  no 
painting  and  when  built  of  concrete  are  sometimes  not 
more  expensive  than  steel-plate  girders;  but  the  weight 
of  a  masonry-arch  viaduct,  particularly  of  a  high  Ma- 
duct,  is  very  much  greater  and  requires  good  founda- 
tions. 

Such  foundations  could  not  be  secured  at  any  reason- 
able cost  either  on  the  Long  Island  end  or  the  Bronx 
end  of  the  viaduct,  the  length  of  which,  including  the 
bridges  over  three  estuaries,  is  about  three  miles.  On 
the  Long  Island  side  the  ground  is  a  moraine  forma- 
tion consisting  of  layers  of  sand,  boulders,  gravel  and 
loam,  underlaid  in  many  places  with  pockets  of  quick- 
sand and  clay,  saturated  with  water.  This  underlying 
water-bearing  material  is  above  tide  level  and  liable  to 
be  drained  in  the  future. 

The  foundations  for  the  abutments  of  the  1000-ft.  arch 
are  on  rock,  but  on  the  Long  Island  side  the  underlying 
rock  drops  away  as  one  goes  from  the  river  to  a  great 
depth  which  could  not  be  reached  without  prohibitive 
cost.  The  foundations  of  the  viaduct  piers  had,  there- 
fore,  to  be  placed  in  the  upper  crust  of  the  ground  at  a 
depth  of  L2  to  25  ft.  below  the  surface  and  the  bases  of 
the  pier-  were  made  very  wide,  because  the  safe  bearing 
value  of  the  ground  was  frequently  not  over  2y2  tons  per 
sq.ft.  For  a  time  it  was  even  a  question  whether  a 
r  construction  of  steel  columns  might  no!  have  to 
b(  used  instead  of  the  more  substantial  and  durable  con- 
crete  piers. 

Slight  settlements  in  these  pier  foundations  may  occur 
in  the  future  when  the  territory  becomes  built  up  and 
when  the  completed  sewerage  Bystem  of  the  neighbor- 
hood r  r  i :  i .  drain  the  lowei  strata.  With  a  plate-girder 
superstructure,  settlement  of  the  piers,  should  it  occur, 
qo  consequence  and  can  easily  be  adjusted,  but  this 
is  not  the  case  with  mason n  arches,  particularly  of  con- 
in    /.  l,hh    (even   when    reinforced)    cracks   would 

It    ie    true    thai    On      Mine    parts    of    Ward's    Island    and 

Randall's  [sland,  rock  foundations  are  close  to  the  sur- 
face; but  it  would  not  do  to  have  several  differeni  types 
of  eiaducl  construction,  masonry  arches  mixed  with 
plate-girdere  Eor  aboul  L20  -pans  in  ibis  long  tructure. 
girder  construction  (having  the  same  depth  of 
girders   throughout  )    on   concrete    piers   was,    therefore, 

i    thai  i Id  be  uniformly  i  arried  oul 

for  thi  oi     120    pans. 

\  objection  to    the    deteriorating   and 

•    from   train  o  er  a    plate 

girder  structure,  il  maj  be  well  to  repeal  here  that  the 

entire     iaduct    will  be  emhedded   in 

in  di  ep  (the  iaJhe  b  i  on  embanl 

tin e  of  d<  ."I'  mm" 

last  will  be  i  arried  in  troughs  of 
rminj  acl 


foundation  that  will  effectively  absorb  the  rattle  of  pass- 
ing trains.  The  stone-ballasted  tracks  will  extend  also 
across  the  Hell  Gate  Arch  Bridge. 

As  the  motive-power  on  this  railroad  will  be  electric- 
ity for  all  trains  both  passenger  and  freight,  there  will 
be  no  nuisance  from  cinders  or  from  puffing  locomotives. 

As  regards  the  granite  towers  for  the  Arch  Bridge,  it 
should  be  explained  that  they  are  necessary  parts  of  the 
structure,  and  not  mere  ornamental  [tarts,  as  some  may 
suppose.  Both  abutments  are  founded  on  rock,  that  on 
Ward's  Island  being  at  considerable  depth.  To  save 
in  width  and  cost  of  foundations,  it  was  needful  to 
steepen  the  resultant  from  (the  horizontal  component  of) 
the  thrust  of  the  arch  with  ( the  vertical  component  of) 
its  load.  That  required  a  certain  weight  in  the  abutment 
above  the  springing  line  of  the  steel  arch.  ■  A  mass  of 
masonry  reaching  up  to  the  track  level  might  have  fur- 
nished that  weight,  but  would  have  been  unsightly.  The 
same  weight  arranged  in  the  form  of  a  hollow  tower  gives 
a  better  solution,  and  besides  provides  necessary  room  for 
stairways  and  other  purposes. 

The  genesis  of  the  steel-arch  type,  which  has  been 
criticized  by  others,  also  grew  in  this  ease  out  of  local  con- 
ditions. A  curve  in  the  tracks  at  the  western  or  Ward's 
Island  end  commencing  near  the  bridge,  excluded  a  canti- 
lever or  other  symmetrical  three-span  structure  and  nar- 
rowed the  choice  down  to  a  single  span,  which  could 
be  erected  without  falsework  in  the  river. 

The  Biver  Boulevard  on  the  Long  Island  side  fixed  di- 
rectly the  position  of  one  abutment  and  indirectly  also 
that  of  the  other  abutment.  The  height  and  width  re- 
quired by  the  Government  for  navigation  fixed  the  inter- 
section of  the  arch  with  the  roadway. 

To  avoid  tension  stresses  in  the  lower  main  mem- 
ber, the  depth  of  the  arch  rib  at  the  quarters  is  a  little 
more  than  one-fourth  the  rise  of  the  arch.  That  fixed 
the  depth  of  the  rib,  which  decreases  toward  the  crown, 
to  reduce  temperature  stresses. 

The  upper  arch  member  is  curved  slightly  upward  at 
the  ends,  to  permit  of  stout  portals  for  carrying  the  wind 
stresses  from  the  upper  chords  down  to  the  arch  foot- 
ings. 

The  upper  arch  members  extend  into  the  stone  towers 
and  arc  provided  with  handrailings  (not  visible  in  the 
view  of  the  bridge  published  by  yon),  so  that  the  steel 
struct  lire  will   be  easily  accessible  for  inspection.     And  SO 

on  throughout  the  design  the  engineering  and  utility 
features  governed  the  architectural  features.  Even  in  the 
method  of  erection,  economy  is  the  watchword,  since  the 
heavy  temporary  anchorage-  will  be  largely  composed  of 
plate-girders  to  be  later  \\^'i\  for  the  viaduct  approaches, 
and  will  require  little  exi  ra  material. 

II  should  also  be  mentioned,  thai  on  both  sides  the 
ueighborhood  of  the  arch  bridge  will  be  parked,  which 
will  insure  to  the  structure  permanently  beautiful  but 
roundings. 

Gust  w    Lindenthal. 

68  William  St.,  tfe\i   York.  Jan.  26,  191  I. 

Tlh\e  Sttaiiradlo.ir'dliizja.ftnoira  off  Cemraeaat 

Sieves 

Sir  The  Bureau  of  Standards  is  endeavoring  to  bring 
about  greater  uniformity  in  the  fineness  determinations 
of  portland  cemenl  as  ordinarily  made  on  standard  800 

mesh    sieves. 


February  5,  1914 
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To  this  end  the  inclosed  circular  letter  has  been  sent 
•  to  all  who  are  known  to  possess  sieves  standardized  by  this 
I  Bureau.     As  the  owners  of  these  sieves  are  in  many  cases 
unknown  to  us,  we  are  asking  your  cooperation  in  bring- 
ing this  matter  to  their  attention  through  your  columns, 
[  in  order  that  they  may  take  advantage  of  this  offer  and 
Bid  us  in  acquiring  the  necessary  data. 

S.  W.  StrattoNj 
Director,  Bureau   of   Standards. 
Washington,  D.  C,  Jan.  28,  1914. 
[The  inclosure  follows: — Ed.] 

In  view  of  the  considerable  discrepancies  which  are  known 
ito  exist  in  the  sieving  values  of  standard  200-mesh  sieves  as 
I obtained  in  the  sieving  of  Portland  cement  the  Bureau  of 
[Standards  has  recognized  the  necessity  of  supplementing  the 
I  measurements  heretofore  made  on  the  sieve  cloth  by  actual 
[sieving   tests. 

Thus  an  approximate  "correction"  will  be  determined  for 
leach  sieve  by  means  of  which  its  actual  sieving  value  can 
I be  reduced  to  some  definite  standard. 

Prior  to  the  adoption  of  this  plan,  however,  the  Bureau 
asks  your  cooperation  and  assistance  in  determining  a  stand- 
I  ard,  and  offers  you  an  opportunity  to  determine  the  correc- 
tions to  your  own  sieves  without  payment  of  fee.  If  you  will 
send  us  the  B.  S.  numbers  of  the  standard  200-mesh  sieves  in 
your  possession,  a  sample  of  carefully  mixed  cement,  sufficient 
for  three  tests  on  each  sieve  will  be  sent  you.  As  the  deter- 
mination of  the  standard  will  be  based  on  all  the  results  ob- 
tained, you  are  requested  to  send  us  the  results  of  your  in- 
dividual sieving  tests  together  with  the  number  of  the  sieve 
upon  which  determined,  as  soon  as  possible  after  receiving 
tli*'    samples. 

It  is  suggested  that  your  most  careful  and  experienced 
operator  perform  all  the  sieving  operations  on  these  tests 
as  uniformity  in  results  on  any  one  sieve  is  of  more  import- 
ance than  the  possible  elimination  of  personal  equation.  It 
is  also  suggested  that  in  following  the  standard  specifica- 
tions for  sieving,  special  care  be  taken  to  turn  the  sieve 
frequently  in  order  to  eliminate  the  effects  of  uneven  dis- 
tribution  or   of   the   direction   of  the   screen   wires. 

Under  separate  cover,  a  copy  of  Technologic  Paper  No.  29* 
is  being  sent  you.  This  paper  contains  the  standard  specifica- 
tions for  sieving  and  other  information  bearing  on  the  cooop- 
erative  tests  here  proposed.  Further  information  regarding 
the  purpose  or  execution  of  these  tests  will  be  gladly  fur- 
nished   upon    request. 


fclhe  § 


Sir — In  further  comment  on  the  break  in  the  Stony 
River  Dam  (Engineering  News,  dan.  22,  1911)  the 
following  notes  made  by  the  writer  after  a  visit  to  the 
dam,  Jan.  18-19,  may  be  of  intere-t. 

Unlike  some  dam  failures  the  cause  of  tin's  accident 
is  easily  determined  from  the  conditions  at  the  site,  and 
it  was  gratifying  t<>  find  that  the  owners  welcomed  the 
closest  inspection  by  anyone  who  might  desire  to  learn 
some  lesson  from  the  disaster. 

It  i-  interesting  in  tin.-  connection  to  note  the  action 

of  the  same  type  of  dam  at    Pittsfleld,    Ma88.,f    where   an 

inadequate  cutoff  wall  permitted  the  discharge  of  the  en- 
tire pond  capacity    through  a   hole  eroded   beneath  the 

dam  without  failure  of  the  dam  it-elf.  Compare  this 
with  the  entile  failure  of  a  small  portion  id  the  Stony 
River  Dam  by  the  -.in:e  caU8e,  and  the  entire  failure  of 
practically  all  of  the  structural  rteel  Mauser  hake  Dam 
in    Monti in     L908J    due    to   what    was    at    the    | re 

•Technologic     Pa  |  is    entitled     "Variation     in     Re- 

sult* of  Sieving    With   Standard   Cement    Sieves,"   i,v    Rudolph 
.1    wii;  and  .1.  <\  Pearson      it  presents  the  results  ol    i  number 
of  tints  looking   into   'in-   peculiarities  of  the   pei    • 
tiim  fif  sieving,  the  variations  In  the  sieves  and  the  variations 
din-  to  methods  of  sieving      Bid    "Hng    News." 
Ii rink'   News,"   Apr     I,    1909,   p,   346. 

("Engineering    News,"    \i>i     SO,    1908,   p     191, 


ported  to  be  the  destruction  of  the  cutoff  wall.  As  the 
amount  of  water  discharged  through  the  break  in  each 
case  was  apparently  roughly  proportional  to  the  damage 
done  to  the  dam,  it  is  quite  conceivable  that  the  ex- 
tent of  failure  in  each  case  may  be  largely  due  to  this 
factor. 

One  condition  which  is  of  interest  is  the  limited 
erosion  under  the  dam  and  upstream  from  the  dam  at 
the  point  of  the  break  as  compared  to  the  cavity  exca- 
vated some  thirty  or  forty  feet  deep  and  including  ap- 
parently some  ten  feet  of  shale  rock  at  a  point  down- 
stream from  the  dam.  Perhaps  this  can  be  explained  by 
the  protection  afforded  the  bottom  by  the  floor  of  the 
dam.  which  may  have  dropped  to  the  bottom  of  the 
eroded  area  when  the  portion  of  the  dam  above  it  gave 
way.  Two  sections  of  this  floor  still  remain  in  this  posi- 
tion and  tend  to  confirm  such  a  theory. 

Although  the  writer  walked  along  the  top  of  the  dam 
after  the  accident,  looking  for  the  expansion  cracks  which 
were  to  be  expected  at  each  buttress,  it  was  somewhat  of 
a  surprise  to  find  them  so  few  and  far  between.  The 
remarkable  way  in  which  the  buttress  haunches  clung 
to  the  deck,  first  evidenced  at  the  east  end  of  the  break 
and  again  at  several  large  sections  of  decks  and  buttresses 
found  below  the  dam,  seemed  to  offer  good  evidence  that 
at  least  at  those  points  there  were  no  expansion  joints. 

Another  lesson  to  be  drawn  from  this  accident  is  the 
necessity  of  the  designing  and  construction  engineer  of 
any  engineering  work  providing  the  necessary  instruc- 
tions for  the  proper  care  and  maintenance  of  the  struc- 
ture. Moreover,  these  instructions  should  be  so  clearly  and 
forcefully  presented  that  their  importance  will  be  fully 
understood  and  appreciated  by  the  management  and  car- 
ried out  accordingly.  This  prompts  the  suggestion  also 
that  the  designing  and  constructing  engineers  may  often- 
times be  consulted  to  advantage  for  a  period  of  a  year 
or  more  after  completion,  that  their  experience  may  the 
better  insure  satisfactory  results  from  the  completed 
structure. 

H.  V.  SCHREIBEB, 

Managing  Engineer,  Sellers  &  Rippey. 
Stephen  Girard  Bldg.,  Philadelphia,  Penn., 
dan.  26,   1914. 


Sir — Like  most  failures  of  works,  that  of  the  Stony 
River  Dam  (Engineering  News,  Jan.  22,  L914)  pre- 
sents features  of  considerable  interest.  From  the  account 
of  the  accident  it  is  quite  evident  the  failure  was  pri- 
marily due  not  to  sliding  but  to  the  undermining  of  the 
foundation.  The  probability  is  that  the  lower  part  ad- 
joining the  surface  of  the  prehistoric  rock  bed  of  the  river 
consisted  of  more  or  less  porous  material  and  thai  the 
good  clay  on  top  did  not  extend  far  upstream.  In  fact, 
this  view  i-  borne  OUi  by  the  presence  of  boulders  noted 
mi  the  elevation  and  the  failure  is  thus  easily  accounted 
tor.  With  a  head  of  10  ft.'  of  water,  a  length  of  travel 
"i  some  60  ft.  I'm'  the  percolating  current  is  clearly 
total!}  inadequate.  It  should  be  more  like  840  ft.  which 
could  have  been  provided  partly  by  an  artificial  rear 
apron  of  clay  and  partly  by  silt  deposit  from  the  river. 
Tin.-  latter  economical  natural  process  can  be  generally 

insured  (in  the  ease  of  a  sand  or  boulder  bed)  by  build- 
ing the  whole  dam  up  to  One-half  of  its  ultimate  height 
and  leaving  it  thus  unfinished  until  a  Reason's  flood  water 
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has  deposited  sufficient  silt  on  the  bed  of  the  river  up- 
stream  of  the  work  to  insure  thoroughly  stanching  the 
flow.  The  length  of  travel  provided  artificially  need  then 
then  be  only  one-half  of  that  ultimately  requisite. 

It  is  considered  that  the  washing  out  of  the  clay 
foundation  was  largely  assisted  by  the  presence  of  ween 
holes  in  the  floor.  When  small  apertures  are  thus  pro- 
vided the  hydrostatic  pressure  can  be  but  slightly  reduced 
and  the  high  velocity  of  exit  will  carry  up  particles  of 
earth  or  sand  from  the   Inundation. 

A  deep  water-tight  curtain,  carried  well  into  the  rock, 
would  have  obviated  any  uplift  beneath  the  work  or  if 
the  rock  itself  were  porous  the  provision  of  a  reliable 
rear  apron  would  have  rendered  matters  doubly  secure. 

The  Bassano  Dam  on  the  Bon  River  in  the  Province 
of  Alberta,  which  is  at  the  head  of  the  Canadian  Pacific 
R.R.  Eastern  Irrigation  System  is  subject  to  very  similar 
conditions.  The  dam  is  also  of  the  Ambursen  type,  a 
style  of  construction  successfully  tested  in  a  great  many 
existing  examples,  and  is  about  the  same  height  as  the 
Stony  River  Dam  and  is  also  founded  on  clay.  This 
foundation  is,  however,  of  unmistakably  good  quality, 
being  hard,  blue  clay  difficult  to  cut  even  with  a  pick 
and  perfectly  water-tight.  This  clay  blanket  is  10  ft. 
deep  and  overlies  the  original  boulder  accumulation  in 
the  bed  when  it  was  a  placid  river.  It  extends  1000 
yard-  upstream  of  the  work  and  thus  forms  a  natural 
impervious  rear  apron  of  such  a  length  as  to  completely 
neutralize  any  injurious  scouring  action  from  the  under 
current.  The  hydraulic  gradient  is  so  flat- as  to  render 
the  pressure  area  of  uplift  underneath  the  work  too  small 
to  he  worthy  of  consideration.  Unless  some  absolutely 
unforeseen  defect  shows  itself,  there  cart   he  no  penetra- 

I of  water   between   the  clay  and  the  base  of  the  floor 

consequently  no  liability  to  sliding.      In   this  dam, 
hole-  have  been   mane  in  the  floor  and  also  in  the   fore 
apron   which   arc  considered    by   the   writer   to   he  as  open 
i  ctiori  as  they  are  to  the  passage  of  material. 

In  the  new  Euphrates  Ham.  in  Mesopotamia,  uplift  is 
cared  for  by  inserting  a  liher  bed  of  riprap  so  ft.  wide 

mall    distance  downstream   of   the   work.      The   fore 
apron   then  consists  of  a  short    length  of  tl •   followed   by 

riprap   filter,   the   impervious  apron   being  then   re- 
Percolating    water  can    pas-   through   the   filter 
without  carrying  sand  with  it.  as  must  he  the  case  were 
holes  only  provided  in  the  floor  ami  the  hydrostatic  pres- 
.ii    the   liher,  the  floor  beyond   it   being 

fie,,   from   uplift. 

W.  G.   Bligh. 
1 1  Dupont  St.,  Toronto.  Jan.  27,  101  l. 

Sttate  Brrigatioia  Worlfe  nira 
Lin 


Sir — T  mad  with  great  interest  the  editorial  comi 

Jan,     l-'..    I'M;;,   on    "The    Financial 

>  on   Work  in  Australia,"  and   I 

i   he  in  turn  interested  m  the  in- 

mi  mi  from  t    T    \    I  rii  I  e,  the  \  ii  torian  rep- 

iau    1 1. in,  i  i ...    in    h  huh    i,,    ha     kindly 

,-iimiiiai  i/eii  for  me  the  a<  tua  made. 

Tom  (  .  Mr  mi. 
Calif.,  Jan.  84,  I'M  I. 

ifarki  mi  Fran- 


The  editorial  appearing  in  "Engineering  News"  of  Jan.t 
15,  commenting  upon  the  progress  of  irrigation  in  the  state 
of  Victoria,  Australia,  is  apt  to  give  a  wrong  impression  of 
the  actual  stability  of  the  undertaking.  The  decrease  in  the 
actual  total  area  of  irrigated  lands  is  explained  by  the  fact 
that  four  or  five  years  ago  a  larger  area  by  over  50%  of  I  he 
culinary  pasture  and  fallow  land  was  irrigated  than  was 
done  last  year  as  the  season  demanded  it  and  the  water  was 
available. 

Dr.  Elwood  Mead,  the  Chairman  of  the  State  Rivers  anj 
Water  Supply  Commission  in  Victoria,  issued  a  statement  to! 
the  effect  that  there  has  been  no  period  when  irrigation  in 
Victoria  has  made  as  great  a  progress  as  during  the  past 
four  years,  and  there  is  not  an  irrigation  district  with  aj 
compulsory  charge  where  the  facilities  for  supplying  water 
have  not  been  improved  during  that  time,  nor  where  there 
were  not  more  orchards,  more  fodder  crops  and  more  irriga-  I 
tion  of  a  permanent  character  than  there  was  in  1908. 

The    Government     Closer    Settlement     Policy      of     irrigated  | 
lands    was   just    at    this    period    being    initiated    and    there    has 
since  been  a  steady  increase  of  small  holdings  by  the  cutting 
up    of   the    large    estates.      The    principal    district    so    affected 
was  that  of  the  Goulburn   Irrigation   Scheme.     The  last  report 
issued   by  the  Victorian   State   Rivers  and  Water  Supply   Com- 
mission   showed    an    increase    of    121%    of   the   Irrigated    areas,] 
or  41,217   acres,  the   figures  for  1909-10   being  33,556  acres   and  | 
for    1912-13,    74,773    acres.      In    addition    to    the    substantial    in-j 
crease   revealed,    the   allotment    of   water    has   been    made    for 
the    ensuing    year    to    further    area    totaling    41,000    acres    and 
the   subdivision    of   another- 23,000    is   also    in   hand. 

There    are    now    in    the    Goulburn      Irrigation      Settlements  | 
eight   times  as   many    families   as   there   were   three   years   ago.  I 
Details  of  other  irrigation  districts  in  Victoria  show  .remark- 
able improvements   in   the   number  of  irrigated  areas  between 
190S    and    1912. 

The  Government  has  about  50,000  acres  now  ready  for 
settlement  and  is  proceeding  with  the  preparation  of  fresh 
areas  as  the  demand  justifies.  Prior  to  the  compulsory  irri- 
gation charge,  introduced  by  the  State  Rivers  and  Water 
Supply  Commission,  irrigation  in  Victoria  was  haphazard 
and  the  works  were  consequently  unfinancial.  Under  the  i 
present  system,  the  charges  to  settlers  are  so  arranged  as 
to  cover  cost  of  supply  and  maintenance  in  addition  to  a 
sinking  fund  charge  on  the  original  outlay  and  it  is  claimed 
that  water  for  irrigation  is  provided  more  cheaply  than  in 
any  other   country. 

Besides  Mr.  Fricke's  letter  Mr.  Mead  incloses  a  clip- 
ping from  the  Melbourne  Argus  of  Oct.  30,  1913,  which 
gives  extracts  from  the  eighth  report  of  the  Rivers  and 
Water  Supply  Commission  which  put  the  progress  of  irri- 
gation  in  Australia  in  a  favorable  light. — Ed.] 


ges  HE& 

Sir — In  your  issi f  Jan.  I  •">  appears  a  most  interest- 
ing article  entitled,  "Foreign  Ladder  Dredges."  Refer- 
ence is  made  to  the  tendency  in  America  for  contractors 
to    limit    tin'   cost    of   their   plant    by    using   the   dipper   type 

of  dredge,  considered  by  some  engineers  I"  he  the  better 
"as  an  all  around  machine,  simple  in  design  ami  of  rela- 
tive  low  cost." 

It    should     he    known,    however,    thai     with    the    recent 

eiioin s  increase  in  quantities  which  dredging  contrac 

tors  mi  the  United  States  ami  Canada  have  had  to  under 
take  in  I  heir  contracts,  the  dipper  type  nf  dredge  has 
proved  inadequate  and  thai  in  man;)  eases  the  bucket-lad- 
der type  is  now  being  preferred.  I  refer  you  in  this  con- 
nection  io   the  work   done  at    Boston   by  the  "Denver." 

the   ui.il,    iiein ■■    carried   oj w    at    .  ourtney    Bay    St, 

John,  V  B.,  \<\  Morton  Griffiths  &  Co.,  a  w  ,,i  con 
tract  ai  Quebec,  and  the  preliminary  work  on  the  new 
Welland  <  'anal,  in  all  of  which  bucket  ladder  types  of 
dredge    ha  i  e  been  omploj  ed. 

\  case  ha  recently  come  to  m\  attenl  ion  where  in 
(food  coarse  sand  ami  111  seven  months  work  a  single 
lm,  Let  laddi  i    .In, p.,,   u  in,    |  y,\    buckets  got   out    more 
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yardage  than  three  of  the  most  uptodate  dipper  ma- 
chines. The  advantage  lay  with  the  bucket-ladder  dredge 
(by  no  means  of  the  most  uptodate  type),  owing  to  its 

■greater  reliability  and  freedom  from  breakdowns,  and  no 

■  doubt  also  from  the  fact  that  the  material  was  exactly 
suited  to  it.     It  might  have  been  otherwise  had  the  ma- 

jterial  been  mor  difficult,  including  clay  or  large  stones 

I  and  boulders. 

Eeference  might  have  been  made  in  your  article,  how- 
ever, to  the  remarkable  success  of  the  Simons  bucket-lad- 
der dredge  "Corozal,"  recently  acquired  by  the  Isthmian 

!  Canal  Commission  for  special  duty  at  the  Panama  end 
of  the  canal.  The  conditions  under  which  the  "Corozal" 
had  to  work  precluded  any  other  type  of  dredge,  and  in 
excavating  heavy  clay,  broken  rock  and  large  stones  this 
dredge  has  exceeded  all  anticipations  in  the  canal  work. 
It  will  be  employed  from  now  on  in  the  excavating  of  the 
rock  material  in  the  Culebra  slide. 

John  Eeid  &  Co., 
Naval  Architects  and  Marine  Engineers. 
17  Battery  Place,  New  York.  X.  Y.,  Jan.  16. 
[The  ladder  dredges  "Denver,"  at  Boston,  and  "Coro- 
zal." on  the  Panama  Canal,  were  mentioned  in  our  ar- 
ticle,  and  have  been  described   already   in  our  columns. 
Reference  was  made  also  to  the  improvements  in  mod- 
ern   dredges    of    this    type.      It    is    interesting    to    note 
the  additional  works  referred  to  by  Mr.  Reid,  but  it  will 
readily  be  understood  that  the  ladder  dredge  is  coming 
into  use  as  an  aditional  type  of  machine  and  is  not  pro- 
posed   to  supersede  the  dipper  dredge.     In  fact  some  of 
the    largest   dipper    dredges    ever    built   are    now    under 
construction  for  the  Panama  Canal. — Editor.] 


S 

Sir — In  your  issue  of  Oct.  30,  1913,  an  article  on 
"Kail  Failures  in  1912"  quotes  a  report  stating  that  the 
wide  variation  of  results  shown  by  the  broken-rail  sta- 
tistics is  probably  due  to  lack  of  uniformity  in  rolling- 
mill  practice.  I  believe  part  of  this  variation  is  due  to 
incorrect  compiling  of  the  statistics. 

Certain  of  the  statistical  tables  accompanying  the  re- 
port seem  to  compare  the  weights  of  rail  one  with  an- 
othi  r.  basing  the  comparison  upon  the  failures  occurring 
in  10,000  tons  of  rail  originally  laid.  This  would  mean, 
for  instance,  that  the  number  of  failures  occurring  in  1 
mill'  of  100-lb.  rail  are  compared  to  those  occurring  in 
114  miles  of  80-lb.  rail,  which  would  be  meaningless,  A 
comparison  of  this  nature  can  be  made  only  on  a  mileage 
basis,  not  on  a  tonnage  basis.  1  am  under  the  impres- 
sion ibat  it  was  once  stated  that  the  tonnage  basis'  would 
take  can.  of  rails  of  differenl  lengths  (30  ft.,  :s:s  ft.,  etc.) 
but  have  never  been  able  to  see  bow  this  could  be  so. 
Other  tabic-  compare  openhearth  rail  with  bessemeT 

rail,   on    the   same   basis   of    failures   occurring  in    10,000 

tons  originall]    laid,   using  the   number  of   failures  re- 
ported in  1912.    A  large  proportion  of  bessemer  failures 

in     1912    Occurred    in    rail    live,    tin    and    more    years    old, 

or  at  least!  occurred  only  ;,i  the  -mall  porth f  it  still 

remaining  in  track,  to  be  exact.      Although   these  failures 
red    in    (be   small    portion   still    in    use.    tb,.   statistics 

would  srrin  to  indicate  that  they  occurred  in  the  entire 

quantity    originally    laid,    as    if    none    bail    ever    been    re- 
moved. 

The   openhearth    failures    in    1912    occurred    in    rail 


mostly  four  or  five  years  old,  or  less,  very  little  in  con- 
sequence having  as  yet  worn  out.  In  other  words,  as  an 
example  possibly  exaggerated,  they  appear  to  take  the 
bessemer  failures  in  300  miles  of  rail,  class  them  as  hav- 
ing occurred  in  1000  miles  of  bessemer  rail,  and  then 
compare  them  with  what  actually  did  occur  in  1000  miles 
of  openhearth  rail. 

P.  S. 


[The  article  in  question  related  to  investigations  made 
by  the  Eail  Committee  of  the  American  Railway  Engi- 


Total 

£ 

if- 

-  i 

$ 

4 

^ 

Tons  Laid 

1 

" 

53. 

Si^r 

* 

1 

5? 

Equivalent 
Miles  Track 

* 

5 

5 

|l 

5 

3 

3 

Total 

* 

PS 

5 

1   § 

s§ 

* 

-f 

No.  Failures 

r* 

ft! 

?y  ,v-" 

IM 

«n| 

A 

I   eo- 

p 
0 

1    40- 

4SS\    "|H 

vi- 

m  iiipfi^''" r  v 

£    o_ 

,.r~1    .    .      < 

100  95   90  85  80    78   75   72 

ratal 

"Ions  Laid- 

8 

s5 

1 

g" 

| 

l 

3 

Equivalent 
Miles  Track 

I 

S- 

1 

1 

8 

8 

Total 
No.  Failures 

1 

& 
V 

1 

1 

§ 

0 

T5     SO- 
I    40- 

§    0- 

no 

33/ 

.... 
90 

A 

85   80    75" 

m 

CO 

11 

100  90    65  80  75   It 


I0O  90    85   80    75   72 


80-p 1 r 

Ko-40-4gi~y^ 

Aw 


100  90   85   80    75    7c 
Weight  of  'Rail 


OPENHEARTH  STEEL 


BESSEMER      STEEL 

Diagrams  of  Rail-Faileue   Records    fob   the   Yeah 
Ending  Oct.  31,  1912,  Comparing  Various  Weig 
of    Bessemer    AND    OPENHEARTH     Rails,    as    Re- 
ported to  the  American  Railway    Association 

Diagram  A.     Rati   faiim-os   per   1000   tons  laid. 

Diagram   B.     Rail  failures  per  7">  miles  of  track;  equivalent 

to    ID. tons    of    S",    II.      mil. 

Diagram  C.     Rail   failures   per   loo   ml  lea  of  track. 
Diagram   I).     Comparl   on    of   rail   failures   per   75   miles  of 
track   and   per   10,000   tons  laid. 

neei'ing  Association,  and  our  correspondent's  letter  was 

referred  to  that  ctiliim  ittee  for  consideration.  The  fol- 
lowing reply  is  sent  to  us  by  Mr.  Trimble,  Chief  Engi- 
neer of  Maintenance-of-way,  Pennsylvania  Lines,  Pitta- 
burgh,  I'lim.      Km  iok.  I 

Sir  -Tour  t-orrespondeni  dikes  exception  to  the  state- 
ment "thai  the  wide  variation  in  results  shown  by 
broken  rail  statistics  is  probably  due  to  lack  o\'  uniformity 
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in  rolling-mill  practice."  He  states  that  he  believes, 
"part  of  this  variation  is  due  to  incorrect  compiling  of 
the  statistics,"  and  that  "certain  of  the  statistical  tallies 
compare  the  weights  of  rail  one  with  another,  basing 
comparison  upon  the  failures  occurring  in  10,000  tons  of 
rail  originally  laid."  He  also  states  that,  "other  tables 
compare  openhearth  rail  with  bessemer  rail  on  the  same 
basis." 

The  Rail  Committee,  in  its  report,  stated  a  conclu- 
sion "that  the  wide  variation  in  results  must  be  due  to  a 
large  extent  to  lack  of  uniformity  in  the  performance  of 
different  mills,  and  also  to  lack  of  uniformity  in  the 
product  of  any  mill."  The  Committee  in  arriving  at 
this  conclusion  did  not  follow  the  method  suggested  by 
your  correspondent,  that  is,  to  compare  the  performance 
of  80-lb.  rail  with  100-lb.  rail.  Nor,  in  arriving  at  this 
conclusion,  did  it  compare  the  performance  of  openhearth 
rail  with  bessemer  rail.  A  reference  to  the  statistics 
questioned,  will  show  a  careful  observer  that  the  results 
for  openhearth  and  bessemer  products  have  been  kept 
separate. 

Where  the  comparative  wear  of  special  rail  is  reported, 
comparisons  are  made  between  bessemer,  openhearth  and 
special  alloys,  as  the  case  may  be. 

In  order  to  show  just  how  much  there  is  in  your  cor- 
respondent's criticism  of  the  conclusion  referred  to,  a 
concrete  case  is  submitted.  The  accompanying  table 
shows  the  results  of  three  years'  rolling  of  85-lb.  rail  by 
a  steel  company,  the  rails  being  in  service  under  similar 
track  and  traffic  conditions  on  one  of  the  lines  reporting: 

Tons  of  Number  of 

Year      rail  pur-            Number  of  failures  Failures  for  10,000  tons 

rolled       chased     1909  1910  1911   1912   1913  1909     1910     1911      1912     1913 

1909  4109       168     278     265     216     166  408  9  676.6  644.9  525.7  403.9 

1910  8745                        3          4        14        13  3  4        4.6      16.0      14.9 

1911  3348  .      ...         6       22         8     17.9     65.7     23.9 

This  record  shows  •  very  un-uniforni  performance 
for  the  output  of  this  particular  company.  The  age  of 
the  rail,  as  noted  by  your  correspondent,  hardly  accounts 
for  the  variable  performance.  A  study  of  the  statistics 
Eurnished  by  our  committee  will  show  many  similar  cases, 
(See  especially  tables  2  and  <i  in  the  committee's  report, 
tor  both  bessemer  and  openhearth  rail.) 

Diagram.-  ".I,"  given  herewith,  show  graphically  rail 
failure-  per  10,000  tons  laid  lor  different  weights  of  rail 
of  bessemer  ami  openhearth  steel. 

Diagrams  "/'"  show  rail  failures  per  75  miles  of  track. 
The   reason    for   usiiiLr   75   miles   of   track    for   the   b;isi<,    is 

that  tin-  is  equivalenl   to   10,000  tuns  of  85-lb.  rail.  85- 
lb.  rail  being  a  fair  average  between  the  lower  ami  upper 
!<-.     h  wi.ll  be  note, i  tii.it  tli-  general  results  of  the 
comparison  are  the  same  in   both  cases,  although  there 
difference    in  detail. 
I  liagi  mi     "(  "    ihow    rail    failures    per    LOO    miles   of 

track,  .mil  hi  n    oga  in    although  H me  change  in 

the  figures  in  detail,  there  is  no  change  in  th neral  re 

or  deductions   to  be  drawn   therefrom,     The   b  ■  i- 
of  failure  p,  of  trad    i    u  ed  b;   I  he  I  farr n 

Diagram  V  now  n  compn  1 1  <on  of  t  he  result  -.  com 
paring  on  the  ha  >    "   ; ;,  mile    of  track  and   10,000  tons 

laid. 

The  question  as  to  the  use  of  mile    of  rail  in  tead  ol 

on   which  to  b;i  i     i  he  fail 

i  imbei  of  i  ime    le,  our  i  om 

tted  thai  thi  re  is  e  little  mon   ac 

Bui  in  order  t 


duce  the  labor  in  compiling  these  statistics  to  a  mini- 
mum, it  seemed  desirable  to  use  the  tonnage  basis.  Our 
investigations  show  that  no  errors  in  our  deductions  can 
be  shown  by  reason  of  the  use  of  the  tonnage  basis  in- 
stead of  the  mileage  basis.  The  more  accurate  method 
would  probably  be  to  count  the  rails,  but  this  is  imprac- 
ticable. 

The  members  of  the  committee  are  sufficiently  ac- 
quainted with  the  rail  problem  not  to  make  the  mistake 
of  comparing  the  performance  of  80-lb.  rail  on  one  rail- 
way with  the  performance  of  100-lb.  rail  on  another 
railway,  where  the  conditions  may  be  entirely  different, 
and  in  stating  their  conclusions  the  committee  has  been 
conservative  and  can  back  up  each  and  every  conclusion 
with  many  records. 

We  aimed,  in  drawing  the  conclusions,  to  do  so  from 
the  performance  of  rails  of  similar  character  under  sim- 
ilar track  and  traffic  conditions. 

R.  Trimble, 
Chief  Engineer,  M.  of  W.,  Pennsylvania  Lines. 

Pittsburgh,  Penn.,  Jan.  6,  1914. 

TIh\.®  AcMoiffi  ®ff  Gs'olEiiedWA.ffelh 
IRoofs 

Sir — In  your  interesting  description  of  the  collapse- 
of  a  portion  of  the  groined-arch  roof  of  Filter  14,  Bel- 
mont Filters,  Philadelphia,  in  your  issue  of  Jan.  15, 
1914,   p.    142,    you    say   "the    behavior   of   the   .structure 

.  .  is  not  perfectly  obvious  mainly  because  of 
some  doubts  as  to  whether  a  groined-arch  roof,  such  as 
this,  acts  as  a  series  of  arches  .  .  .  or  as  a  series 
of  independent  umbrellas.     .      .     ." 

The  writer  was  an  Assistant  Engineer  on  the  con- 
struction of  many  of  these  groined-arch  filters,  and  is- 
familiar  both  with  the  manner  of  placing  and  the  sub- 
sequent behavior. 

In  placing  the  concrete,  the  joint  between  new  and 
old  work  is  always  made  at  the  crown  of  the  arch.  Where 
several  arches  are  placed  continuously  the  shrinkage  of 
the  concrete  in  setting  tends  to  crack  it  at  or  near  the 
crown;  that  being  the  thinnest  section  The  result  is  that 
after  completion  the  roof  may  consist  simply  of  a  col- 
lection of  such  independent  umbrellas  which  arc  almost 
or  entirely  separated  from  their  fellows,  and  which  sup- 
port any  load  they  may  have  to  carry  entirely  as  canti- 
levers. I  do  not  mean  to  say  that  this  always  is  the 
case,  but  thai  it.  often  occurs  anil  is  always  likely  to 
occur. 

A  glance  at  a  section  of  one  of  these  umbrellas  con- 
sidered   as    an    independent    structure    shows    the    futility 

of  depending  on  it  to  supporf  any  considerable  load  or 
even  its  own  weight  for  an  indefinite  time.  Any  slight 
settlement  or  disturbance  of  such  a  structure  is  likely  to 

cause   its  collapse. 

The  collapse  of   No.    I  I    was   probably   caused   by   a   \crv 

slighl  settlement  of  the  bai  b  wall,  but  the  structure  had 

been    on    the    point    of    failure    for    main    years,    ami    por 

i  urn.  of  the  two  lilti  i  on  either  side  of  No.  I  I  are  so  splil 
up  into  sections  by  these  shrinkage  cracks  thai  they  are 
likely  to  fall  at  any  time. 

The  fact  thai  the  an  he  adjacenl  to  the  collapsed  por- 
tion are  standme;  as   they  do  shows  lhal    there   is  little,   if 

any,  lateral  thrust  in  the  struct  ure. 

The    writer   considers    lhal    groined    arches   of   concrete 
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are  neither  safe  nor  stable  structures  unless  tied  together 
with  steel  rods. 

John  S.  Ely, 
Assistant   Engineer,   Bureau  of  Water. 
Philadelphia.  Perm.,  Jan.  323  1914. 


H.  W.  G..  of  Lehigh  University,   sends   the  following: 
Dr.  Mansfield  Merrimpn,   who  was  for  so  many  years  Pro- 
fessor   of    Civil    Engineering    at    Lehigh    University,    was    ac- 
customed to  tell  the  following  story  to  his  students  in  bridge 
design: 

In  the  days  when  concrete  design  was  not  as  well  under- 
stood as  now,  a  low  concrete  bridge  of  a  single  arch  had  be-.: 
built  over  a  small  river.  The  chief  engineer  and  his  a;;  - 
ants  were  on  the  bank  of  the  stream,  watching  the  rem.  at 
of  the  false-work  from  the  completed  arch.  As  the  last  sup- 
porting timber  was  removed,  the  bridge  sank  dowr.  intD  the" 
stream  in  a  broken  mass.  After  one  astounded  look,  the  chief 
ran  to  his  near-by  office,  followed  by  his  frightened  assist- 
ants. For  a  long  time  the  chief  pored  in  silence  over  the 
plans  and  computations  from  which  the  bridge  had  been 
built.  Finally  with  a  long  sigh  he  muttered  hopelessly, 
"Damn   that  decimal   point!" 

& 


By  Francis  Donaldson f 

The  direct  injection  of  cement  grout  into  water-bearing 
fissures  as  a  means  of  checking  or  stopping  the  flow  of  water 
into  shafts  and  tunnels  has  been  experimented  with  for  a 
decade  or  longer  and  seems  to  have  been  first  attempted  in 
Europe.  The  earliest  application  of  which  the  writer  has 
found  a  record  was  at  a  shaft  sunk  by  the  Mining  Society  of 
Lens;  this  is  described  by  C.  Dinoire  in  the  "Transactions 
of    the    Institution    of    Mining    Engineers." 

It  is  only  lately,  however,  that  the  process  has  been  en- 
tirely successful.  This  success  has  been  accomplished  on 
the  Catskill  Aqueduct,  now  under  construction  by  the  city  of 
New  York.  This  aqueduct  includes  a  number  of  deep  pres- 
sure tunnels,  reached  by  shafts  for  both  waterway  and  con- 
struction purposes.  In  portions  of  these  shafts  and  tunnels 
considerable   underground   water  was  met. 

The  contract  for  the  first  of  these  deep  pressure  tunnels 
was  let  to  the  T.  A.  Gillespie  Co.;  this  section  is  known  as 
the  Rondout  Siphon.  Tt  leads  under  the  Rondout  valley  at 
a  depth  of  from  400  to  500  ft.  and  is  about  5  miles  long.  The 
engineers  expected  that  considerable  water  would  be  en- 
countered, but  fortunately  this  was  not  the  case  except  at 
one  shaft,  known  as  No.  4,  which  penetrated  the  rock  at  a 
junction  between  limestone  and  conglomerate.  Water-bear- 
ing fissures  were  encountered  almost  immediately.  At  a 
depth  of  about  200  ft.  a  How  of  1500  gal.  per  minute  was 
struck.  The  shaft  then  contained  as  many  pumps  as  could 
be   used,   and   it  seemed    impossible   to   sink   it  further. 

After  vain  efforts  had  been  made  to  proceed,  John  P. 
Hogan,  a  division  engineer  of  the  Board  of  Water  Supply, 
suggested  that  cementation  of  the  fissures  be  tried.  The 
process  was  attempted  for  the  first  time  in  this  country. 
Since  the  sh.nft  was  partly  full  of  water,  it  was  necessary  to 
drill  grout  holes  with  a  diamond  drill.  Platforms  were 
placed  on  the  timbers  at  the  water  level,  the  diamond  drill 
was  Installed  and  six  90-ft.  holes  were  drilled  in  the  bot- 
tom of  the  shaft.  Several  car  loads  of  cement  were  pumped 
through  these  holes  into  the  fissures,  the  drill  casings  being 
ut  pipes.  This  largely  cut  off  the  flow  of  water 
from    the   bottom    anil    sinking    could    then    proceed. 

After  that,  water-bearing  seams  were  grouted  as  soon  as 
encountered,  and  the  contractor  was  able  to  finish  the  shafts 
and  tunnel  within  the  contract   time. 

At  Shaft  No.  i  rtf  the  New  Fork  City  Siphon,  ^ ..... i  progress 
was  made  until  a  depth  of  about  LOO  ft  was  reached.  The 
liist  hole  drilled  In  the  bottom  below  this  depth  struck  a 
of  water;  tin-  Bow  amounted  to  about  150  gal.  per 
minute  This  was  plugged,  it  was  found  thai  each  "f  the 
1 8    boles    in    i  he    sump    eul    encounl  ered    tru  .■  ,  m    of 
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•a  paper  published  In  the  "Bulletin"  of  the  American  In- 
stitute "i"  Mining  Engineers  for  January,  <"  be  presented  at 
the   BV  am  lini;    of   the    insi Itute 

tEnglneer,  Board  of  Water  Supply.    N.   Y.  City. 


As  soon  as  each  hole  cut  the  water-bearing  seam,  it  was 
plugged  with  a  tapered  wooden  plug.  After  all  the  holes  in 
the  sump  had  been  drilled  and  plugged  in  this  way,  the 
grout  connections  were  made  one  at  a  time,  so  as  to  restrict 
the  flow  of  water  into  the  shaft.  Each  connection  was  made 
with  a  piece  of  2-  or  2.5-in.  iron  pipe  about  3  ft.  long, 
threaded  at  one  end  and  given  a  long  taper  at  the  other.  The 
tapered  portion  was  made  rough  on  the  outside  by  nicking 
it  with  a  chisel.  A  heavy  iron  stopcock  was  screwed  to 
the  pipe,  the  tapered  end  wrapped  in  several  thicknesses  of 
burlap,  the  wooden  plug  removed  from  the  drill  hole  and 
the  tapered  pipe  driven  in,  the  stopcock  being  left  open. 
This  was  the  most  exciting  and  the  wettest  part  of  the  job. 
After  the  pipe  had  been  driven  in  hard,  the  stopcock  was 
closed. 

In  this  ^ase,  connections  were  placed  in  all  the  wet  holes 
before  grouting.  The  grouting  machine  or  tank  used  on  the 
aqueduct  was  the  Caniff  machine,  in  which  the  grout  is 
. nixed  by  air.  It  is  built  like  an  air  lock  with  a  door  on  the 
top  through  which  cement,  sand,  and  water  are  introduced, 
and  has  a  2-in.  discharge  opening  in  the  bottom  and  air 
connections  top  and  bottom.  The  discharge  opening  is  con- 
nected to  the  grout  hole  by  a  heavy  rubber  hose.  Another 
2-in.  stopcock  is  placed  at  the  outlet  of  the  tank  and  a  2-  by 
1-in.  T  is  placed  between  the  hose  and  the  cock  attached  to 
the  pipe  in  the  drill  hole.  Into  the  side  opening  of  this  T 
a   1-in.   stopcock   is   screwed. 

The  machine  is  installed  at  the  bottom  of  the  shaft,  and 
is  connected  to  one  of  the  holes  and  also  to  the  high-pressure 
air  supply.  The  2-in.  stopcock  on  the  machine  is  closed  and 
the  other  is  opened.  The  door  in  the  top  is  opened,  a  sack 
of  cement,  three  or  four  buckets  of  water,  and  (if  the  cavity 
to  be  filled  is  large)  a  sack  of  fine  sand  are  poured  in,  the 
air  connection  at  the  bottom  is  opened  and  the  air  allowed 
to  bubble  through  and  mix  the  grout.  Then  very  quickly  the 
door  is  closed,  the  lower  air  connection  is  closed,  and  the 
discharge  connection  and  the  upper  air  connection  are 
opened,  and  the  air  enters  and  drives  the  grout  into  the 
cavity.  A  man  stationed  at  the  1-in.  stopcock  keeps  opening 
it  a  crack;  when  air  shows  instead  of  grout  he  closes  the 
2-in.  stopcock  and  the  machine  is  recharged.  If  the  cavity  is 
open  the  charge  is  pushed  in  in  3  or  4  sec.  By  working  con- 
tinuously more   than   1000  batches  can   be  placed  in   24   hi. 

The  grouting  of  the  fissure  was  successful  and  sinking 
was  resumed.  About  50  ft.  farther  down  another  water- 
bearing fissure  was  drilled  into,  and  this,  instead  of  being 
open,  was  filled  with  sand  formed  by  the  crushing  of  meta- 
morphic  gneiss  due  to  folding;  this  sand  was  carried  up  out 
of  the  drilled  holes  in  large  quantities  by  the  water.  Grout 
will  not  permeate  sand  and  it  was  necessary  to  continue 
drilling  holes  and  pumping  in  grout,  increasing  the  pressure 
at  the  end  from  100  to  400  and  500  lb.  to  the  square  inch. 
The  sand  was  tamped  so  full  of  cement  that  when  cut 
through  it  was  compacted  like  sandstone  and  contained  balls 
of  grout  from  the  size  of  a  fist  to  as  large  as  a  man's  head. 

The  most  difficult  grouting  on  the  aqueduct  was  done  on 
the  Hudson  Siphon,  which  is  a  deep  siphon  tunnel  under  the 
Hudson  River  at  a  depth  of  1100  ft.  below  tidewater  The 
shafts  were  sunk  by  the  city  forces,  after  which  the  contract 
for  the  driving  and  lining  of  the  tunnel  and  lining  the  shafts 
was  let.  About  150  ft.  from  the  foot  of  the  east  shaft  the 
heading  cut  a  water-bearing  fissure  which  flowed  about  300 
gal.  per  minute.  The  full  flow  did  not  develop  until  the  cut 
was  blasted.  The  problem  then  was  to  grout  this  How 
against  a  hydrostatic  pressure  of  500  lb.  per  square  Inch, 
with   no   solid    rock   to  which    to   make   grout-pipe   connections. 

This  problem  was  finally  solved  by  the  construction  of  a 
concrete  bulkhead  S  ft.  thick  across  the  full  section  of  the 
head.  The  concrete  was  mixed  In  proportions  of  1:2:4  and 
was  heavily  reinforced  with  rails  set  into  holes  drilled 
laterally  into  the  sides,  roof,  and  floor  of  the  tunnel.  Grout 
pipes  leading  into  the  fissure  were  set  through  the  bulk- 
head. After  the  concrete  had  set  for  a  week,  grout  was 
forced  into  the  Assure,  first  by  the  pneumatic  process  with  a 
high-pressure  air  compressor  and  Bnall]  bj  means  of  a  high, 
pressure  plunger  pump  which  forced  watei  instead  of  air 
into  the  grout  tank.  Pressures  were  reached  In  this  way  up 
to  1000  lb.  per  Bquare  Inch 

Tn  driving  or  sinking  through  rock  containing  B  ' 
number  of  Beams  carrying  araall  quantities  of  water,  it  Is 
not  practicable  to  stop  and  grout  each  seam  as  described 
above,  In  this  case  it  is  advisable  to  increase  the  section  of 
tunnel  or  shaft  sufficiently  to  allow  for  a  he. ivy  concrete 
lining.  Drains  should  be  provided  opposite  all  Of  the  «! 
bearing    Assures    to    carry    olT    the    water    while    the    lininu    is 

being     placed.       After     tin ncrete     has      seemed      sufficient 

strength,    the    drains    in.i  'lunation    of 

th<    a    two    methods    It    should    be    possible    to    penetrate    any 

11 1  in    rock,    DO    mattei     bow    mucb    water    it    contains. 
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Conservancy  districts  for  flood  prevention  and  other 
purposes  are  authorized  by  a  bill  which  was  introduced 
in  the  extraordinary  session  of  the  Ohio  Legislature  on 
Jan.  19.  The  bill,  which  if  passed,  will  be  known  as  the 
"Conservancy  Act  of  Ohio,"  provides  that  the  Court  of 
Common  Pleas  of  any  county  in  the  state  or  any  judge 
thi  reof  when  the  court  is  on  vacation  may  on  receipt  of 
n  proper  petition  establish  a  conservancy  district  within 
or  partly  within  and  partly  without  any  county  in  the 
state.  Such  districts  may  be  created  for  any  or  all  of  the 
following  purposes : 

(1)  Preventing  floods;  (2)  regulating  stream  channels  by 
•changing,  widening  and  deepening  the  same;  (3)  reclaiming 
wet  and  overflowed  land;  (4)  providing  for  irrigation  where 
it  may  be  needed;  (5)  regulating  the  flow  of  streams;  (6) 
diverting,   or   in   whole   or   in   part   eliminating   water   courses. 

A  petition  for  a  conservancy  district  may  be  presented 
to  the  court  by  100  or  the  majority  of  the  freeholders 
in  a  proposed  district,  by  the  owners  of  more  than  one- 
half  of  the  property  in  value  or  in  acreage  within  the 
limits  of  a  proposed  district,  or  by  the  governing  body  of 
a  public  corporation  wholly  or  partly  within  the  district. 
Such  a  petition  must  give  the  name  of  the  proposed 
district  and  must  state  "the  necessity  for  the  proposed 
work  and  that  it  will  be  conducive  to  public  health,  safety, 
convenience  or  welfare."  After  proper  hearing  and  being 
satisfied  that  the  purposes  of  the  act  "would  be  served 
by  the  creation  of  a  conservancy  district"  and  "after  dis- 
posing of  all  objections  as  justice  and  equity  require,"  the 
courl  shall  grant  the  petition,  "thereupon  the  district 
shall  be  a  political  subdivision  of  the  State  of  Ohio."  In 
case  the  court,  decides  against  the  formation  of  a  district 
an  appeal  may  be  taken  to  the  county  court  of  appeals. 

The  affairs  of  the  district  are  to  be  managed  by  three 
directors,  appointed  by  the  court  which  granted  the  peti- 
tion. The  first  three  directors  are  to  serve  for  periods 
of  three,  five  and  seven  years,  and  subsequent  directors 
for  five  years.  The  directors  are  to  receive  $5  a  day 
and  expenses.  It  is  the  duty  of  the  directors  to  prepare, 
te  an  "official  plan"  to  meet  the  object 
for  which  the  district  wae  created. 

The  conservancy  hoards  would  have  broad  powers,  as 
shown  by  the  following  extracts  from  the  bill: 

BRAL  POWERS— In  order  to  effect  the  p'ro- 
in  nr  Irrigation  of  thi    land  and  other  prop- 
rid    I npli   h   all   hi  her   pui  posi      ol 

the    district,    the    board    of    director*    is    authorized    and    eni- 

clean    out,  widen,    alter,    deepen    or 

01    terminus   of   any    ditch,    drain,    sewer, 

river,  water  coins'  itural  stream  In  or 

■  .hi  >>f  said  district;     •     •     •     *     to  mtrati     divert  or  dl- 

■  Mov.   of  water  in  or  cut  ,,r  to  construct 
■    In    main   and    lateral                                 levees,  dikes, 

dams,  ■     i  tis,    a I- 

ways, 

•  i   i ,    pn 
maintain  thi  d  district     to 

isi     Lob        n    I     i c ted  oi    en  1  a i    bd 

■  I    nil    lu'l'll'i 

iad  " :      *      *      *      *      to      remove      or 

tlon  of  any  fern  railroad,  •  .  i 
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course  therein,  the  board  of  directors  may  make  regulations 
for  and  may  prescribe  the  manner  of  building  bridges,  roads 
or  fences  or  other  works  in,  into,  along  or  across  any  channel, 
reservoir  or  other  construction;  and  may  prescribe  the  manner 
in  which  ditches  or  other  works  shall  be  adjusted  to  or  con- 
nected with  the  works  of  the  district  or  any  water  course 
therein;  and,  when  not  in  conflict  with  the  regulations  of  the 
State  Board  of  Health,  may  prescribe  the  manner  in  which 
the  water  courses  of  the  district  may  be  used  for  sewer  out- 
lets or  for  disposal  of  waste. 

In  addition,  the  directors  are  given  a  "dominant"  power 
of  eminent  domain  over  railroad,  telegraph,  telephone, 
gas,  water-power,  or  other  companies  or  corporations  and 
also  over  townships,  villages,  counties  and  cities.  The 
conservancy  districts  may  cooperate  with  the  United 
States  government,  with  state  governments,  or  with 
drainage  or  other  districts. 

Any  conservancy  board  may  "employ  a  chief  engin- 
eer who  may  be  an  individual,  copartnership  or  cor- 
poration," and  also  "such  other  engineers."  as  may  he 
needed.  The  bill  also  provides  that  "the  chief  engineer 
shall  be  superintendent  of  all  the  work  and  improve- 
ments." 

The  act  limits  the  rights  of  water  users  in  any  district 
to  those  possessed  by  them  before  the  district  was  or- 
ganized and  improvements  were  made  and  provides  for 
short-term  leases  for  any  higher  use  of  water  made  pos- 
sible by  the  improvements  and  actually  profited  by. 
Where  all  applications  for  these  increased  or  higher  uses 
cannot  be  granted  the  following  order  of  preference  shall 
be  observed:  (1)  domestic  and  municipal  water-supply 
(with  no  charge  for  private  home  and  farmyard  use)  ; 
(2)  manufacturing  and  allied  purposes,  "and  for  main- 
taining sanitary  conditions  of  stream  flow";  (3)  "irriga- 
tion, power  development,  recreation,  fisheries  and  other 
uses." 

The  first  cost,  capital  charges  and  maintenance  ex- 
penses for  any  and  all  work  done  under  the  bill  would 
be  borne  by  the  property  benefited,  the  benefits  to  be  de- 
termined by  three  assessors,  nominated  by  the  directors 
of  the  district  and  appointed  by  the  court  of  jurisdic- 
tion. The  assessments  to  meet  capital  outlay  must  be 
confirmed  by  the  court,  after  hearing,  provided  the  bene- 
fits found  exceed  the  cost.  Individuals  have  the  right  of 
appeal.  Where  villages;  cities  or  counties  are  assessed 
the  assessments  are  to  be  met  by  general  taxation.  The 
directors  may  issue  bonds  up  to  90%  of  the  cost  of  im- 
provements. 

So  far  as  appears  from  the  bill  the  directors  of  any 
conservancy  district  are  responsible  to  no  one  excepl  to 

the  courts,    and    to  the   courts   only   in   legal    proceedings, 

luit  it  should  be  remembered  thai  districts  are  formed 
o!il\  on  petition  and  after  hearing,  and  for  purposes 
stated  by  t be  pel il ioners. 

The  bill  passed  the  lower  branch  of  the  Ohio  legisla- 
tur Jan.  22,  by  a  vote  of  88  to  is. 

a 

Repoirtt    oira    Sewage    Testtair&jE£ 
§<taft5©3ra  at  AMiroirri,,  Olraio 

There  has  just  been  made  public  an  interesting  report 
in  the  operations  of  a  sewage  testing  or  experiment  sta- 
tion at  Akron,  Ohio.  The  station  was  put  in  partial  oper- 
ation on  Jan.   I.  L912;  the  experiments  extended  over  a 

period  id'  eight    and  one  half  months;  and   the  report   cov- 
ering all  the  work  dune  was  dated  I  let.  I'.'.  1912. 
The  conclusions  drawn   Fr the  reporl  are  thai  t,hfe 

■    Of   Akron   Can    readily   he   treated    hy    means  of   llll- 
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hoff  tanks  and  sprinkling  filters,  followed  by  a  brief  per- 
iod of  sedimentation;  and  that  the  manufacturing  wastes 
of  the  city,  which  some  had  believed  would  make  the 
sewage-treatment  problem  a  very  difficult  one,  would  not 
interfere  with  the  successful  operation  of  the  sort  of 
works  recommended. 

The  testing  station  was  in  charge  of  Harry  B.  Hom- 
mon,  who  at  the  present  time  is  in  charge  of  the  Cleve- 
land sewage-testing  station.  The  report  is  addressed  to 
Bobert  M.  Tillmore,  director  of  the  Department  of  Pub- 
lie  Service.  At  present,  Frank  W.  Rockwell  is  Mayor  of 
Akron. 

The  population  of  Akron  in  1010  was  about  60,000, 
and  the  estimated  population  in  1912  was  75,000.  The 
chief  industries  of  the  city  are  breweries  and  paper  mills. 
Only  rubber,  salt  and  paper-mill  wastes  are  likely  to 
interfere  with  ordinary  sewage  Treatment.  The  average- 
daily  water  consumption  of  Akron  in  1010  was  7,340,000 
gal.  Akron  is  located  on  the  Little  Cuyahoga  Biver,  a 
mile  above  the  junction  of  that  river  with  the  Cuyahoga. 
The  larger  part  of  the  hundred  miles  of  sewers  in  Akron 
is  on  the  separate  system,  the  combined  sewers  all  being 
in  a  central  district.  For  various  local  reasons  a  large 
amount  of  ground  water  enters  the  sewers.  According  to 
the  U.  S.  Geological  Survey  the  extreme  dry-weather 
flow  of  the  Cuyahoga  River  at  Independence,  below 
Akron,  for  the  period  10(13-06  was  56  cu.ft.  per  sec,  or 
36,000,000  gal.  for  24  hr.  On  the  basis  of  a  required  di- 
lution of  5  cu.ft.  per  sec.  per  1000  population,  this  mini- 
mum flow  would  be  sufficient  to  satisfactorily  receive  the 
sewage  of  only  about  15%  of  the  population  of  Akron  at 
the  time  the  report  was  made.  In  the  fall  of  1010,  owing 
largely  to  lawsuits  brought  by  riparian  owners  on  the 
Cuyahoga  Biver,  the  city  began  to  investigate  the  sewage- 
disposal  problem.  It  engaged  for  this  purpose  E.  G. 
Bradbury,  who  in  a. preliminary  report  advised  a  series  of 
tests,  which  among  other  things  would  give  consideration 
to  trade  waste. 

An  appropriation  of  $10,000  was  made  for  the  con- 
duction, equipment  and  operation  of  the  sewage-testing 
station  and  all  the  work  done  was  carried  out  within  that 
figure.  Briefly,  the  testing  station  included  a  gas-engine- 
driven  centrifugal  pump  which  lifted  about  50,000  gal. 
of  sewage  per  day  from  a  42-in.  outfall  sewer  through  a 
4-in.  force  main  2io  ft.  long  to  the  testing  station.  The 
plant  in  this  station  included  a  grit  chamber,  an  Imhoff, 
a  Dortmund  and  a  septic  tank;  three  sprinkling  filters, 
with  small  secondary  settling  basins;  contact  beds;  a 
sludge  tank  and  an  orifice  tank  for  measuring  the  sew- 
age How.  Some  further  particulars  regarding  the  va- 
rious elements  in  the  plant  are  given  in  the  summary 
printed  below.  In  addition,  it  may  be  stated  that  the 
diameter  of  the  Imhoff  tank  was  s  ft.,  that  it  bad  a  total 
ity  of  1-693  gal.,  of  which  2038  gal.  was  in  the  sedi- 
mentation compartment.  The  Cmhoff  tank  removed  sus- 
pended matter  a-  Hollows:  Maximum.  61.99?  :  minimum, 
26.8;  average,  18.4%.  The  minimum  was  in  July  and 
was  attributed  to  the  clogging  with  suspended  matter  of 

tin1  -lots  which  form  the  connection  between  the  sedimen- 
tation and  digesting  compartments  of  the  lank.  It  is  as- 
sumed thai  a  fair  average  removal  of  suspended  matter 
would  he  rai'('.  The  sprinkling  Biters  were  equipped 
with  TayloT  nozzles. 

We  reprurj  in  Bomewhat  condensed  Form  the  summary 
and  conclusions  of  the   repori  : 


THE  AKRON  SEWAGE— The  composition  of  the  local 
sewage  was  learned  from  103  analyses,  consisting  of  2616 
portions  collected  hourly  day  and  night,  during  the  tests. 
This  sewage  is  representative  of  the  entire  sewage  of  the 
city.  During  storms,  large  quantities  of  clay  and  sand  are 
carried  by  the  sewage,  but.  ordinarily,  the  analyses  show  the 
Akron  sewage  to  be  chiefly  of  domestic,  p.rigin  and  of  moder- 
ate strength. 

The  sewage  contained  unusually  large  quantities  of  salt 
corresponding  to  6.28  tons  of  pure  salt  per  million  gallons 
The  suspended  solids  averaged  238  parts  per  million  by 
weight,  equivalent  to  practically  one  ton  of  dry  material  for 
each    one    million    gallons. 

INDUSTRIAL  WASTES— Of  the  industrial  wastes  of  the 
city,  only  those  from  the  rubber  reclaiming  plants,  the  salt 
works,  and  breweries  flow  into  the  city  sewers.  The  others 
enter  the  river  or  the  canal.  None  of  these  latter  wastes  at 
present,  cause  objectionable  conditions,  and  should  such  occur 
in  the  future,  dredging  operations  in  the  river,  or  in  the  canal 
or  settling  tanks  constructed  at  the  mills,  might  be  desirable' 
For  short  periods  there  were  in  evidence  at  the  sewer  outfall 
relatively  large  volumes  of  strong  manufactural  wastes,  but 
it  is  a  fact,  shown  conclusively  by  these  tests,  that  in  the 
general  average  the  industrial  wastes  of  the  city  do  not  ma- 
terially affect  the  normal  composition  of  the  local  sewage 
nor    prevent    its    successful    final    treatment    on    filters 

PREPARATORY  TREATMENT— In  addition  to  a  small 
tank  for  removing  sand,  there  were  studied  Imhoff  Dort- 
mund and  septic  tanks.  The  first  two  were  circular  in  form 
and  the  last  was  rectangular.  The  Imhoff  tank  had  a  conical 
bottom,  was  about  16  ft.  deep,  of  such  capacity  that  2  3  hours 
were  required  for  the  sewage  to  flow  from  the  inlet  to  the 
outlet,  and  contained  a  separate  compartment  for  sludge 
The  Dortmund  tank  also  had  a  sloping  bottom,  a  capacity  of 
about  2.7  hours'  flow,  but  no  means  for  storing  the  sludge 
apart  from  the  flowing  sewage.  The  septic  tank  was  a  level 
basin,  about  S  ft.  deep  and  of  about  7.4  hours'  capacity.  All 
ot   these   tanks  were   open  to   the   air. 

Under  a  velocity  of  about  60  ft.  per  min.,  there  was  re- 
moved by  the  grit  chamber  0.2  ton  of  sand  per  million  gal- 
lons of  sewage  treated.  It  was  found  practical  to  retain  in 
the  Imhoff  and  Dortmund  tanks  about  50%  of  the  sus- 
pended matters  in  the  crude  sewage,  or  0.5  ton  of  dry  solids 
per  million  gallons.  The  septic  tank  removed  on  an  average 
of  63.9%  of  the  suspended  solid  matter.  Its  efficiency  and 
that  of  the  Dortmund  tank  was  greatly  impaired  bv  fermen- 
tation and  upheavals  in  the  deposits  in  these  tanks.  Under 
like  conditions  of  operation,  the  efficiency  of  the  Imhoff  tank 
was  much  superior. 

It  was  shown  by  the  tests  that  during  the  summer  months 
it  would  be  necessary  to  remove  the  sludge  from  the  Dort- 
mund and  septic  tanks  at  frequent  intervals,  in  order  to  pre- 
vent large  masses  of  previously  deposited  sludge,  under 
the  active  fermentation  incident  to  warm  weather,  from  ris- 
ing to  the  surface,  escaping  with  the  effluent,  and  clogging 
the   sprinkling    Alters. 

It  follows  that  not  only  must  the  settling  tanks  be  of 
such  construction  that  the  removal  of  suspended  matter  will 
be  high,  but  also  they  must  be  of  such  design  as  to  prevent 
the  contamination  of  the  flowing  sewage  by  putrefaction  in 
the  stored  sludge. 

Such  provision  is  an  essential  feature  of  the  design  of  the 
Imhoff  tank,  and  results  obtained  during  these  tests  sub- 
stantiate these  claims.  The  efficiency  of  the  tested  unit  was 
nearly  507o  and  the  sludge  was  more  readily  drained,  more 
thoroughly  digested,  and  less  offensive  than  that  from  either 
the  Dortmund  or  the  septic  tank.  Furthermore,  in  the  deep 
separate  sludge  compartment,  sludge  could  be  stored  for  tbur 
months  or  longer  with  no  detrimental  effect  upon  the  re- 
moval  of  suspended    matter. 

The  evidence  obtained  during  these  tests  olearly  shows 
that  tanks  of  the  tmhoff  type  are  readllj  adaptable  to  local 
conditions,  ami  when  operated  in  conjunction  with  sludge 
drying  beds  will  provide  more  satisfactory  removal  of  sus- 
pended matter,  and  a  better  solution  of  the  sludge  pro 
than  tanks  designed  in  accordance  with  the  Dortmui 
septic  tank    principle, 

The  tests  show   that  the  period  of  flow    in   the  uppei 
partment  of  Imhoff  tanks   for   Akron   maj    be  about   2.6  hours. 
it  will  l.e  necessarj    t<>  provide  for  an  i   accumula- 

tion of  about  2.:!  tons  of  wel  Bludge  per  million  gallons. 

SPRINKLING      FILTERS       The      i  ,..,     ,,,- 

broken  stone  ana  broken  Bewei  pipe  In  niters  were  especially 
studied.  These  test  Blten  wen  IS  re  7  in.  in  dlametei  and 
5  ft.  anil  r,   n    deep 

it  was  found  thai  the  local  sewage  could  he  satisfactory 
treated  bj  prli  I  ling  Alters,  when  operated  at  :,  rate  of 
9,000  000  :  1 1  pei  a<  re  In  1 1  houi  ■  Sui  pended  -  olid  matters 
were  discharged   1 1  om   t  hi 
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deposition  of  from  2.5  to  5  cu.yd.  per  million  gallons,  or  about 
0.5  ton  of  dry  solid  matter  for  each  million  gallons.  It  is 
necessary  to  settle  the  effluents  of  these  filters  in  basins 
holding  about  2  hours'  flow,  preferably  provided  with  a 
separate  sludge  compartment,  or  other  means  for  frequent 
cleansing.  The  sludge  can  be  readily  dried  oh  special  sludge 
beds.  The  effluent  from  these  basins  when  diluted  with  equal 
parts  of  river  water,  a  dilution  possible  for  the  entire  sewage 
of  the  city  even  under  the  minimum  flow  in  the  Cuyahoga 
River,  was  not  subject  to  further  putrefactive  decomposi- 
tion. 

Stone  and  broken  sewer  pipe  of  the  same  depth  gave  prac- 
tically equal  results.  At  6  ft.  depth,  the  stone  filter  was 
much  superior.  Improvements  in  means  for  spraying  the 
sewage  would,  no  doubt,  result  in  higher  efficiencies  than 
were  observed  during  these  tests.  No  objectionable  odors 
were  noted   near  the  filters  when  in   operation. 

The  tests  showed  that  the  glazed  surfaces  of  broken  sewer 
pipe  do  not  appear  to  be  sufficiently  rough  to  afford  proper 
support  for  the  organic  films  essential  to  most  efficient  re- 
sults. Although  the  first  cost  of  broken  sewer  pipe  might 
be  less  than  that  of  stone,  the  tests  show  that  this  advant- 
age will  be  outweighed  by  increased  difficulties  of  operation, 
for  it  is  clearly  evident  that  filters  constructed  of  broken 
sewer  pipe  will  require  more  frequent  cleaning  and  renewal 
than  filters  of  broken  stone. 

It  was  further  developed  that  the  wastes  from  the  rubber 
reclaiming  plants  must  be  screened  to  prevent  the  excessive 
clogging   of  the   filter  nozzles   by   small   pieces   of   rubber. 

CONTACT  FILTERS — Contact  filters  consist  of  water- 
tight basins  provided  with  suitable  inlet  and  outlet  valves 
and  containing  from  3  to  5  ft.  of  hard,  weather-resisting  ma- 
terial, crushed,  ordinarily,  to  a  size  ranging  from  %  to  2% 
in.  and  over. 

The  evidence  obtained  during  these  tests  strongly  indi- 
cates that,  under  local  condition,  contact  filters  operated  at  a 
rate  of  800,000  gal.  per  acre  in  24  hours  cannot  successfully 
purify  the  settled  Akron  sewage.  Should  engineering  feat- 
ures indicate  the  necessity  for  contact  filters  in  conjunction 
with  settling  tanks,  the  evidence  strongly  supports  the 
view  that  satisfactory  results  could  be  secured  only  by 
providing  secondary  filters  to  supplement  the  work  of  the 
primary  units. 

PLAN  RECOMMENDED — These  tests  have  clearly  shown 
that  the  sewage  of  the  City  of  Akron  can  successfully  be 
purified    at   a    plant    which    would    comprise: 

1.  A   small   grit   chamber   for   the  removal  of  sand. 

2.  Imhoff  tanks  of  a  capacity  equivalent  to  a  period 
of  flow  of  about  2.5  hours,  and  sludge  beds  corres- 
ponding to  an  average  net  accumulation  of  about 
1.4  tons  of  dry  .solids  per  mlilion  gallons.  (Dry- 
ing period — July    1    to   Nov.    I.) 

8.     Sprinkling    filters   operated    at   the    rate    of   2,000,000 
gal.   per  acre  in   24   hours,   and  small  settling  basins 
of   about    2    hours'    Bow,    with    ample   means   for    the 
withdrawal   of   slu 
4.      Adequate    menus    for    the    disposal    of    an    accumula- 
tion  in   th(  out   0.5   ton   of  dry 
solid  matter  per  million  galli 
Th,    ,                                         e  that  such  a   pla  ni    «  ould   purify 
Uk-  sewage  of   Akron   In                         rough   manner,   and   under 

...         v,  ould 
.  ,    ;,||    viaibli  hogs     River 

below    the  outlet  ol  the   Akron   sewers. 


Annual  Meeting   of  the   Kansas 
Engineering  Society 

The  sixth  annual   meeting  of  the  Can 

l.    •■  fin  r.  Kan.,  Jan.  '.' id  21,  in 

Buili  Kansas  1 

>jj     ng,  of  the   University,  delivered   the  ai 

•    .1    tin     III'.    ■ 

ere  tl     i     om  i  rain 
ompetenl   Count) 

thi    papi  Prof 

II.   \.  Ilii  •  .  of  thi  i  Qui 

■ 

i  lion  work   and 

:'  ni  i"  ap] i    i 
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the  workings  of  State  Highway  Supervision  in  other 
states,  and  report  their  findings  and  recommendations  to 
the  next  meeting  of  the  society. 

At  the  close  of  Prof.  Rice's  paper,  Mr.  Leason  offered 
the  following  resolution : 

Resolved  that  a  Committee  of  three  be  appointed  by  the 
President  at  this  session,  whose  duties  shall  be  to  make  a 
careful  investigation  of  the  workings  of  State  Highway  Su- 
pervision in  other  states,  and  collect  such  other  information 
from  all  other  available  sources  as  will  enable  this  committee 
to  make  a  complete  report  of  their  findings  and  recommen- 
dations to  the  next  meeting  of  Kansas  Engineering  Society. 
The  Commiteee  to  meet  and  cooperate  with  other  state  asso- 
ciations   interested    in    good    roads    legislation. 

Kenyon  Eiddle,  Town  Manager  for  Abilene,  Kan.,  Prof. 
H.  A.  Rice  and  Alva  J.  Smith  were  appointed  by  Presi- 
dent Meade,  to  act  as  the  committee  called  for  by  the 
resolution. 

Kenyon  Riddle's  paper  on  ''Town  Management"  open- 
ed up  an  entirely  new  field  for  discussion  by  the  society, 
and  much  interest  was  displayed.  Mr.  Riddle  is  the 
first  town  manager  to  be  appointed  in  Kansas,  and  bis 
paper  explained  in  detail  his  work  as  Town  Manager  of 
Abilene.  A.  H.  Worley  read  "A  Report  on  Bridges  in 
Cloud  County,  Kansas."  Mr.  Worley's  paper  stated  that 
299  bridges  and  culverts  in  Cloud  County,  Kansas,  were 
inspected  by  him,  and  recommendations  in  regard  to  im- 
provements necessary  were  made  to  the  board  of  Countv 
Commissioners  and  were  carried  out.  His  paper  was 
followed  by  an  address  on  "Highways,"  by  W-  S.  Gear- 
hart,  State  Engineer. 

Mr  Gearhart  criticized  severely  the  method  of  expend- 
ing public  funds  for  highway  improvements.  Tn  part. 
he  said : 

The  townships  and  counties  of  Kansas  are  spending  an- 
nually about  $5,000,000  for  roads  and  bridges  or  about  $'<0 
per  mile.  This  sum  is  about  one-fifth  of  all  the  taxes  raised 
in  the  state.  There  can  be  no  economical  expenditure  of 
these  funds  under  the  present  system.  It  is  not  more  money 
that  is  needed  at  this  time  to  improve  our  highways,  but 
an  efficient,  practical  system  which  will  make  it  possible  to 
spend   this   sum   judiciously. 

The  County  Engineers,  County  Surveyors,  and  other  en- 
gineers interested  in  the  development  of  the  state,  whether 
they  are  contemplating  going  into  highway  work  or  not, 
are,  and  should  be,  interested  in  the  establishment  of  an 
efficient  system  of  ro.nl  management,  and  the  enactment  of  a 
county  highway  or  district  engineer  law,  which  will  make 
it  at  least  possible  to  construct  and  maintain  the  roads  and 
bridges  at  a  reasonable  cost.  Mr.  Wilson.  Ex-Secretary  of 
Agriculture,  stated  a  few  years  ago  that  one  of  the  strongest 
arguments  against  national  aid  (or  public  highways  was  the 
lack   of  experienced   men   to   spend   the   money. 

We     need     competent     olllcinls     and     fewer    of     them.       The 

Her    the    number    In    each    road    unit,    the    better.      Bach 

township    : i  ml    county    In    the    state    needs    the    services    ol    an 

able,    experienced    engineer,    clothed     with     proper     authority 

and   liberall]    paid    to  assisl    them    In   Bolvlng    their   highway 

and    I  l  iirobb  "is. 

ni   trlcl    Highway    Engineers   or    Managers   should    be   ap- 
pointed   on    Hon     merits    only,    bj     the    County    Commission- 
ii   ;i    i.i  in  of  imi   less  than   loin    years,  but   there  should 
be   a    simple,    direct    means   ot    removing    them    from    office   ai 

if      i  Hoe.    ini    cause.     No  person   should   i liglble   for   ap- 

•  ni   until  he  had   secured  a  certificate  of  approval  from 

a   state    Board   ot    I      imlners,    | I    of    Engineers.     The 

I  I  i  n.i  i  ion   and   Inqulrj    Into  I  he  applios  n  I 

nd  reputation  Bhould  b<  such  b  the  Examining 
deem  necea  ir;  to  B1  the  applicant  to  perform  the 
ol    ih,     ..Hi. ,        rii.     . idui  '  I  lona  i    examine  t  Ion    should 

not    I-    too   !•  i ■imi :...    i Ll.   M 

.,1   man,    i  ather   th   n     pi  clal   tei  hnlcal   ability   that    is 

i. millions. 

There  are  101  County  Surveyors  In  the  state,  and  about   10 

who    are    not    County     Surveyors,      This 

I--,, i  tj    Bve    Dlsti  ni    Hlghwaj 

.  mploj  •,!  by  t  I  hej   •  ould  di  Bnltel]   plan 

the! i    work,  >ii n.   with   i in-  assistance  o man  ai i   imir 
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in  addition,  all  the  other  road  and  bridge  work  that  will  be 
required  until  Kansas  begins  to  build  the  more  expensive 
types  of  roads.  This  means  that  about  65  competent  men 
could  take  the  place  of  these  111  officers.  It  also  means  that 
all  the  townships  and  counties  would  have  the  services  of  a 
-capable  highway  engineer  and  county  surveyor.  To  employ 
the  kind  of  men  needed  to  handle  the  work  in  each  district, 
will  require  that  they  be  paid  a  salary  of  from  $1200  to 
$2000  per  year,  or  an  average  of  about  $1500  and  their 
traveling  expenses.  If  the  positions  of  county  engineer  and 
county  surveyor  were  combined  and  a  District  Engineer  em- 
ployed on  a  yearly  salary,  all  survey  fees  should  be  turned 
over  to  the  county  road  fund.  It  would  then  cost  a  total  of 
about  $100,000  per  year,  or  about  2%  of  the  state  road  and 
bridge  funds  to  provide  the  services  of  competent  engineers 
and  surveyors  for  every   township  and  county   in  the  state. 

There  is  little  question  but  that  an  efficient  merit  system 
of  road  and  bridge  administration  in  Kansas  would  effect  a 
saving  of  $1,000,000  and  probably   a  good  deal  more. 

The  evening  session  was  devoted  to  lectures  illustrated 
by  lantern  slides.  Prof.  Grandville  R.  Jones  gave  an  il- 
lustrated talk  on  the  filter  plant  at  Washington,  D.  C. 
and  D.  B.  Luten,  one  on  reinforeed-eonerete  bridges.  The 
Boulder,  Colo.,  Hydro-Development  C'o.'s  plant  was  dis- 
cussed by  Prof.  Ray  Jones,  C.  E. 

The  last  day's  sessions  were  occupied  with  papers  on 
subjects  chiefly  of  great  local  interest.  Municipal  Own- 
ership in  Kansas  City,  Kan.,  was  discussed  by  James  A. 
Cable,  a  member  of  the  Kansas  Public  Utilities  Commis- 
sion, and  formerly  manager  of  the  Water  and  Light 
plants  of  Kansas  City,  Kan. 

The  society  was  organized  at  Topeka,  in  1909,  and 
today  has  an  active  membership  of  117  engineers.  Twen- 
ty-two new  members  were  added  during  the  past  year. 
The  next  annual  meeting  will  be  held  in  Topeka. 

The  following  officers  were  elected  for  the  ensuing 
year:  President,  Prof.  H.  A.  Rice,  Kansas  University; 
Vice-President,  T.  J.  Strickler,  Engineer  for  Public 
Utilities  Commission  of  Kansas;  Secretary-Treasurer,  C. 
A.   Forter,  Topeka,  Kan. 


A  paper  dealing  with  the  advantages  of  centering  the 
administrative  work  of  at  least  small  cities  and  towns  in 
a  Bi'ngle  engineer-manager  and  outlining  some  of  the  ex- 
periences under  this  plan  at  Abilene,  Kan.,  was  presented 
before  the  Kansas  Engineering  Society  in  January,  1913, 
by  Kenyon  Riddle,  town  manager  of  Abilene. 

\it'T  mentioning  the  advantages  of  the  commission- 
plan  of  city  government,  with  its  concentration  of  re- 
sponsibility  and   power,    Mr.    Riddle    urges    that    cities 

Should   go  one   Btep   further  in    following  the   methods  of 

business  corporations,  mid  centralize  executive  responsi 
biliiv  in  a  Bingle  manager  instead  of  having  five  man- 
agers of  equal  authority  with  the  resulting  confusion 
and  jealousieSi  That  is,  the  commission  should  be  re- 
sponsible tor  what  is  to  hr  done  and  the  manager  for 
doing  it.     M  r.  Riddle  adds  : 

'I'll'-  manager,  being  b  m   with  no  definite  term 

"i    "iih'-.    naturally    would    strive    i"    give    his    besl    .•  • 
■Ince   the   length  of  hli    term   depends  upon   his  capability. 

Quoting  now  from  the  paper,  with    ome  condensation: 
•riir-   prepai  atlon    "i    the  i  iul 

in  .i  thorough  •■•O" 
lm    r  :i  titer    Hi'  n:  tela  i    bi  anches. 

Thli  win  make  II   i bli    foi    him   to  advise  and  ohech   up, 

ever;    a<  I    of   n ngli i  Ins   department, 

ii<'  should  also  have  an  undei  and  bs  able 

t  work, 
leal    and    able     i"    establish    systems    •■!     record- 


keeping and  cost  data  and  have  a  general  conception  of  bus- 
iness methods  and  finances.  In  addition  to  this,  he  should 
possess  an  understanding  of  the  city's  sanitary  and  social 
conditions.  These  include  street  cleaning  and  garbage  dis- 
posal, water  supply,  sanitary  sewer  system,  drainage  sys- 
tem, the  working  and  living  quarters  of  every  class  of 
people,  the  transportation  facilities  and  numerous  other 
items. 

A  general  knowledge  of  all  these  subjects  is  not  too 
much  to  expect  of  a  city  manager.  However,  since  men  have 
not  prepared  themselves  for  this  position,  it  may  be  well  to 
try  the  new  system  of  control  in  smaller  towns,  for  in  these 
places  some  of  the  qualifications  of  manager  can  be  stricken 
out  entirely  and  others  are  of  much  less  importance.  On  the 
other  hand,  in  the  larger  cities  the  different  departments  are 
more  complete  in  themselves  and  would  require  less  direct 
supervision    and   advice   from    the    manager. 

The  requirements  enumerated  indicate  that  the  great  ma- 
jority of  the  city's  affairs  are  of  an  engineering  nature  and 
should  be  managed  by  an  engineer. 

In  the  small  town,  the  main  object  is  to  devise  some 
scheme  whereby  the  town  can  feel  justified  in  having  the 
services  of  an  engineer  at  all  times,  and  this  remedy  lies  in 
the  engineer-manager  plan.  It  will  be  shown  later  on  how 
the  creation  of  this  office  is  possible  for  any  town  and  how 
it  can  be  made  remunerative. 

The  principal  waste  of  city  funds  comes  from  lack  of 
knowledge.  This  is  most  often  conspicuous  in  the  engineer- 
ing department,  and  since  the  great  majority  of  the  city's 
business  is  of  an  engineering  nature  this  makes  up  the 
greatest  waste.  This  is  positively  true  of  towns  which  are 
believed  to  be  too  small  to  need  an  engineer  the  year  around. 
Here  lack  of  knowledge  is  the  principal  reason  for  re- 
ceiving about  75c.  value  on  every   dollar  spent  in   taxes. 

If  a  town  or  city  had  some  means  of  figuring  the  money 
wasted  in  prospecting  for  lost  underground  systems,  in  the 
improvements  buried  and  never  found,  in  systems  that  are 
built  with  no  idea  of  future  growth  and  that  have  to  be 
abandoned  years  before  they  are  worn  out,  in  the  grading 
and  regrading  of  streets,  in  sinking  hundreds  of  dollars  into 
permanent  culverts  and  waterways  built  with  no  idea  of 
future  drainage  and  that  have  to  be  broken  out  when  pave- 
ment is  laid,  it  would  be  no  difficult  matter  to  prove  the 
economy  of  city  planning  and  of  proper  manage-nent. 

How  could  anything  else  be  expected  from  a  council  or 
commission  composed  of  bankers,  lawyers,  farmers  and  men 
who  have  devoted  their  efforts  to  their  professions  and  who 
are  in  active  business  and  cannot  neglect  their  business  to 
make  a  study  of  engineering  so  as  to  carry  out  some  drain- 
age proposition  or  the  like  for  the  city,  their  salaries  being 
anything    from    $1    to    $25    per   month? 

As  soon  as  a  town  reaches  a  size  which  justifies  perma- 
nent improvements,  from  that  time  on  systematic  methods 
should  be  carried  out,  and  a  capable  man  who  is  paid  a  fair 
salary  and  feels  permanency  in  his  position  is  more  apt  to 
be  able  to  do  these  things  than   a  council   or  commission. 

With  an  engineer-manager  it  is  possible  to  get  the  very 
best  and  most  active  business  men  to  serve  on  the  commis- 
sion, since  their  duties  are  reduced  to  a  few  hours  :i  weel 
Furthermore,  it  is  generally  admitted  that  the  holding  of  8 
political  job  is  not  a  successful  means  of  increasing  one's 
business,  but  under  the  new  plan  all  complaints  and  griev- 
ances may  be  put  up  to  the  manager,  such  as  come  up 
day  because  of  a  lack  of  water  pressure,  Blugglsh  sewers,  poor 
drainage,  etc..  and  since  in-  Is  no!  elected  by  the  people  but 
appointed  by  the  commissioners  he  may  be  free  to  ;\,-t  as  one 
whose  best  judgment  is  not  overpowered  by  political  fear. 
Bj  hiring  a  manager  the  hindrances  of  politics  are  elimi- 
nated and  professionalism  is  substituted. 

After  citing  savings  which  mighi  he  effected  by  reduc- 
ing waste,  inefficiency  and  neglect,  .Mr.  Riddle  mentions 
various  sources  of  income  which  together  would  more 
than  pay  the  salary  of  an  engineer  manager. 

The  employment  of  an  engtneei   :is  managei    no  doubt  will 

be  considered  too  expensive,  esp  small  town.     The 

of  tip-   records  which   it   is  possible   to  keep  under   this 

plan  would  more  than  meet  objection.     Bui   there  are  several 

■  ii   which   an  I  i  neral   fund   can   be 

■  i   in    tin-   newly   created    office       No   matter   bow   small 
no-  town,  Mil  sewer  work,  plumt  water  mains  ana 

•  ■-.  meters,  etc,  Bhould  i"-  Inspected,  and  the  small  cost 
i'"i    doing    this    si  to    ri'"    property    owner. 

Then  there  win  he  the  ordlnarj  expenses  of  surveying  lot- 
llnea,    i  and   grades   for   buildings  and   sidewalks: 

would     I"-    chal     '-'I     t"    the    propei  t\     owner    and     turned 

into   the   general    f I.      U    -     there    "ill    be    the    usual   engl- 

and    watei    extensions,    ourbs   and    pave- 
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ments.  And  Anally,  if  the  manager  has  charge  of  the  street 
work,  the  street  commissioner's  salary  may  be  saved.  The 
aggregate  of  these  different  amounts,  if  the  town  were  doing 
its  share  of  improvement  work,  would  average  from  $100 
to  $150  per  month,  a  sufficient  amount  to  employ  a  competent 
engineer,   without  extra  draft  on  the   city's   funds. 

Coming  next  to  actual  experiences  at  Abilene,  Kan., 
during  eight  months  under  commission  government  and 
an  engineer-manager,  Mr.  Riddle  states  that  during  the 
period  named  that  town  of  some  five  thousand  inhabi- 
tants spent  $80,000  on  streets,  about  $8000  on  water- 
works improvements,  and  $2000  on  sewer  extensions.  Be- 
sides, it  added  $1200  to  the  $6800  spent  by  the  light  com- 
pany for  an  ornamental  street-lighting  system.  Savings 
were  effected  through  the  well  known  advantages  inei- 
cident  to  preliminary  estimates,  plans  and  specifications, 
inspection  and  final  estimates.  All  materials  were  bought 
by  the  city  and  contracts  were  let  to  the  lowest  bidder.  A 
reduction  of  unit  costs  on  sewer  work  is  reported  by  Mr. 
Riddle,  as  follows :  Excavating  and  filling  trenches  hav- 
ing an  average  depth  of  8  ft.,  from  40.8  to  25c.  per  lin. 
ft.;  furnishing  and  laying  6-in.  vitrified  pipe,  19.5  to  15c. 
per  lin.ft. ;  furnishing  material  and  building  flush  tanks, 
$66  to  $51.80;  manholes,  $-40.80  to  $23  each.  On  4721 
lin.ft.  of  sewer,  three  flushtanks  and  four  manholes,  the 
total  saving  was  $1072.  On  5010  ft.  of  water-works  ex- 
tensions, a  saving  of  $400  is  figured,  and  on  2,215,797  sq. 
yd.  of  street  cleaning  (92,000  actual  area  cleaned  for  six 
months),  $842,  the  cost  for  the  latter  being  36.2c.  in 
1913,  as  compared  with  40c.  in  1912.  Mr.  Riddle  figures 
a  total  of  $2315  saved  for  the  year,  besides  which  "the 
city  has  a  complete  set  of  records  of  all  underground 
work  and  of  every  survey  made." 

As  to  the  relationship  of  the  commission  and  the  en- 
gineer-manager in  authorizing  and  executing  work,  and 
by  way  of  final  summing  up  of  his  interesting  paper,  Mr. 
Riddle  says : 

In  order  that  all  important  work  shall  be  authorized  by 
the  commissioners  as  a  body,  with  a  clear  understanding  on 
their  part,  a  report  of  the  coming  week's  work  is  made  up, 
with  a  preliminary  estimate  of  the  cost  and  an  account  of 
the  benefits  derived.  This  is  presented  by  the  manager  at  the 
meeting  of  the  board  and  after  the  work  is  discussed  the 
commisioners  order  that  which  they  deem  necessary.  The 
manager  then  takes  charge  and  at  the  next  meeting  of  the 
board  he  reports  on  Its  progress;  or  if  it  is  completed,  he 
submits  the  final  estimate.  With  this  procedure  the  com- 
missioners are  thoroughly  acquainted  with  all  of  the  city's 
affairs. 

With  all  of  the  principles  which  have  been  discussed  here 
and  with  the  conclusive  evidence  of  efficiency  which  has 
been  cited  as  attained  by  the  business-like  methods  which 
are  possible  in   thi  anager  plan  there  seems  to  be 

absolutely  no  question  that  It  is  the  Ideal  form  of  public 
control,  particularly  for  municipalities,  and  probably  most 
applicable    to    tin:    smaller     towns     while    In    its    experimental 


iii.-   doolinc  <>r   iiiilhlinKN   in    the    ho(    and   dry   I'.llmste   of 

India   i"  a   prdblem   which   has  i"  A   b     engineers  for 

owin      to   the   very   trying    effect   of   the   climate 

upon   white   men.     Various   methods  are   in   extensive   use.     A 

method    which    employi     all     currenl      tl h    hollow    walls 

beei     proposed,    thi    currents   bel ng   Induced   try 

rn,   electric   r ; •  r i      Where   windows  and   doorways   partly   closo 

in    tin-    walls,    baffles    would    be    placed    to 

equalize  the  flow  n round   thi    •    ob  tructlon        Thi    fan    would 
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AnainmsJl  M<e©ftnira^  ©if  ttlhie  <Ca.iaa=» 
dliaura  Society  of  Civil  En- 
gineers 

The  two  most  important  matters  before  the  annual 
meeting  of  the  Canadian  Society  of  Civil  Engineers,  held 
at  Montreal,  Jan.  27-29,  1914,  were  a  full  report  of  the 
committee  on  concrete  and  reinforced  concrete,  and  ani- 
mated discussion  over  the  demand  of  Western  members 
of  the  society  for  greater  local  control. 

The  committee  reports,  other  than  that  on  concrete, 
covered  sewage  disposal  (R.  S.  Lea,  chairman),  conser- 
vation (James  White,  chairman),  and  establishment  of 
government  testing  laboratories  (C.  H.  Keefer,  chair- 
man). They  were  essentially  progress  reports,  bringing 
out  no  definite  matters  or  recommendations  of  general 
interest.     No  technical  papers  were  presented. 

The  society  made  two  interesting  visits  during  tne 
meeting:  to  the  plant  of  the  St.  Lawrence  Bridge  Co.,  at 
Rockfield,  near  Montreal,  which  shops  were  built  spe- 
cially for  constructing  the  new  Quebec  Bridge ;  and 
through  the  Mount  Royal  tunnel  of  the  Canadian  North- 
ern Ry.,  which  was  holed  through  a  month  ago  and  now 
shows  all  stages  of  progress  except  heading  work. 

The  President  of  the  society,  Phelps  Johnson  (Domin- 
ion Bridge  Co.,  and  St.  Lawrence  Bridge  Co.),  presided 
over  the  meeting.  His  presidential  address,  dealing  with 
the  possibility  of  enlarging  the  society's  field  of  useful- 
ness, gave  some  well  matured  suggestions  for  improving 
the  publications  and  also  the  direct  service  of  the  secre- 
tary's office.  The  election  of  officers  for  the  coming  year 
resulted  as  follows:  President,  M.  J.  Butler  (Montreal)  ; 
Vice-President,  R.  A.  Boss  (Montreal)  ;  Members  of 
Council,  J.  M.  R.  Fairbairn  (Montreal),  Prof.  H.  M. 
Mackay  (Montreal),  R.  McColl  (Halifax),  A.  R.  Decary 
(Quebec),  R.  F.  Uniacke  (Ottawa),  W.  A.  Bucke  (To- 
ronto), F.  Lee  (Winnipeg),  and  G.  R.  G.  Conway  (Van- 
couver). 

Concrete  and  Reinforced  Concrete — The  report  of 
the  Committee  on  Concrete  and  Reinforced  Concrete  was 
in  substance  a  complete  specification  for  the  design  and 
execution  of  concrete  work.  It  goes  beyond  a  mere  con- 
crete specification  in  some  particulars,  as  where  it  pre- 
scribes  a  load  reduction  for  columns  which  is  similar  to 
that  of  the  New  York  building  code.  Its  provisions  are 
in  general  safe  and  sound,  with,  however,  some  strikingly 
individual  features  such  as  limiting  reinforccd-concrete 
columns  (all  piers  over  six  diameters  long  are  columns 
and  all  columns  must  be  reinforced)  to  a  length  of  15 
diameters)  excepl  thai  hooped  columns  may  not  exceed 
ten  diameters. 

Building  construction  is  limited  to  concrete  noi  leaner 
than  1:2:1.  A  table  is  given  of  minimum  period  of  re- 
moval of  forms,  ranging  from  2  days  for  wall  forms  up  to 
20  days  for  posts  under  beams  and  girders;  in  the  count, 
however,  periods  during  which  the  temperature  has  been 
below  35°  F.  shall  no1  be  included.  Field  test  pieces  of 
concrete  are  called  for,  two  from  each  day's  work,  and 
"the  test-pieces  shall  1"'  carefully  examined  before  the 
form  work  is  removed."    Test  loading  of  concrete  Boors 

(which  may  be  applied)  must  not  exceed  I '  '■<  li s  the 

live-load  for  which  the  floor  was  designed,  and  if  oo  per- 
tnaneni  deformations  resull  from  such  loading  the  teal 
is  to  be  considered  satisfactory. 
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Considerable  comment  followed  the  presentation  of 
the  committee's  report.  It  comprised  a  number  of  sug- 
gestions for  improvement  in  detail.  The  general  tenor 
of  the  report  appeared  to  be  regarded  as  satisfactory.  Co- 
operation with  other  societies  who  are  preparing  or  have" 
prepared  concrete  specifications  was  suggested,  but  in 
r.eply  this  was  declared  to  be  impracticable  (as  it  ob- 
viously is).  Various  ways  were  suggested  in  which  the 
report  might  be  brought  before  the  local  sections  of  the 
society  for  discussion  after  having  been  revised  by  the 
committee.  The  final  arrangement  made  was :  to  con- 
tinue the  committee  until  the  next  annual  meeting;  to 
Lave  discussion  on  the  report  at  the  various  local-section 
meetings  in  addition  to  the  discussion  already  received; 
to  have  the  committee  reconsider  its  report  in  the  light 
of  these  discussions,  and  subsequently  report  to  the  Coun- 
cil. It  is  understood  that  the  committee's  report  to  the 
Council  may  be  in  such  final  form  as  to  permit  the  Coun- 
cil to  adopt  the  report  on  the  part  of  the  society. 

National  Testing  Laboratory — A  committee  on  Es- 
tablishment of  Testing  Laboratories  has  repeatedly  urged 
the  Canadian  government  to  establish  a  National  Testing 
Laboratory,  but  has  had  no  success.  The  further  prose- 
cution of  these  efforts  can  be  as  well  conducted  through 
the  Council  of  the  society,  and  with  this  in  mind  the 
committee  at  its  own  request  was  discontinued. 

Sewage  Disposal — The  project  to  appoint  a  commit- 
tee on  Sewage  Disposal,  which  was  under  consideration 
by  a  special  committee,  was  recommended  to  be  dropped 
inasmuch  as  a  committee  on  this  subject  reported  last 
year  after  three  years'  work. 

CONSERVATION — The  committee  on  Conservation  lim- 
ited its  report  to  the  presentation  of  a  number  of  com- 
munications urging  various  lines  of  work  on  the  part  of 
the  government,  from  stream  gaging  and  river  improve- 
ment to  aiding  the  starving  Indians  and  discovering  ways 
of  utilizing  sawdust. 

YAKiors  Committees  dealing  with  such  subjects  as 
steel  rails,  specifications  for  steel  bridges,  etc.,  engineer- 
ing education,  and  the  status  of  the  government  engineer- 
ing service  reported  progress  and  were  continued  for  a 
year. 

New  Committees — A  committee  was  appointed  to  con- 
sider the  matter  of  drafting  uniform  general  clauses  for 
contracts  anil  specifications.  This  brought  forth  consid- 
erable discussion,  some  of  it  rather  critical,  but  the  mo- 
tion prevailed. 

A  committee  on  Cast-iron  Water  Pipe  and  Specials 
was  appointed,  to  report  at  next  year's  animal  meeting. 

Internal  Aeiwihs — Sectional  feeling  has  developed 
in  (he  society  within  the  past  year,  arising  apparently 
from  the  desire  of  the  members  of  the  society  in  the  far 
West  to  secure  a  greater  degree  of  autonomy  and  more 
influence  on  the  conduct  of  the  society.  This  crystallized 
in  the  presentation  of  a  proposed  new  by-law  establish- 
ing provincial  divisions  of  (lie  society  with  complete  con- 
trol of  their  own  membership.    A  modified  form  of  new 

by-law  was   Suggested    by   Ilic   Council   of  the   society,   and 

both  by-laws  were  submitted  to  vote  of  the  society  at 
large.     Both   were   lost,   however,   while,   on    the  other 

hand,   several    minor   nine    dmeiits    were   carried. 

Phizes — The  Qzowski  medal  of  the  Bociety  was  award- 
ed to  Julian  C.  Smitb  (Montreal).    The  sectional  prizes 

of  the  society  were  left  in  a  somewhai  uncertain  condi- 
tion, as  the  award  in  the  mechanical  and  mining  sections 


was  left  to  the  Council,  no  papers  were  suomitted  in  the 
electrical  section,  and  a  tie  was  reported  in  the  general 
section. 
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The  29th  annual  meeting,  held  at  the  Jefferson  Hotel, 
Peoria,  111.,  on  Jan.  28-30,  was  a  very  successful  affair, 
with  a  good  attendance,  a  list  of  good  papers  and,  best  of 
all,  active  discussions  on  several  of  the  subjects  dealt  with 
in  the  papers,  while  nearly  40  new  members  were  elected. 
The  formal  opening  included  an  address  of  welcome  by 
the  mayor,  Mr.  Woodruff,  and  an  address  by  Willis 
Evans,  of  the  Association  of  Commerce,  on  ''Manufactur- 
ing in  Peoria,"  dealing  with  the  varied  industries  of  the 
city. 

The  president,  L.  K.  Sherman  (Chicago),  in  his  ad- 
dress, discussed  "The  Functions  of  the  Engineering  So- 
ciety," and  expressed  the  opinion  that  in  addition  to 
their  technical  and  literary  functions,  such  societies 
should  undertake  active  work  in  advancing  the  interests 
of  engineers  and  engineering  as  well  as  of  the  public. 
This  would  include  exercising  supervision  over  proposed 
legislation,  recommending  appointments  to  public  com- 
missions, dealing  with  matters  regarding  ethics  and  sal- 
aries, and  in  other  ways  working  with  a'  view  to  the  busi- 
ness side  of  the  profession.  The  report  of  the  secretary 
and  treasurer  showed  a  membership  of  about  250  and  a 
cash  balance  of  about  $1000. 

The  subjects  receiving  the  most  attention  were  those 
in  relation  to  sewage  and  paving.  The  report  of  the 
Committee  on  Sewerage  and  Sewage  Treatment  pre- 
sented a  summary  of  present  conditions,  and  noted  par- 
ticularly the  need  of  more  extended  records  as  to  cost 
of  construction,  operation  and  maintenance  of  sewage- 
treatment  plants.  It  included  also  a  number  of  inquiries 
and  replies  in  regard  to  sewerage  work.  A  short  paper 
by  Langdon  Pearse  and  S.  A.  Greeley  (Sanitary  District 
of  Chicago),  dealt  with  the  design  and  operation  of  small 
sewage-pumping  stations.  Two  other  papers  were  on 
"Oxidation  of  Sewage,"  by  L.  K.  Sherman  (Chicago) 
and  ''Construction  Methods  and  Cost  for  Large  Brick 
and  Concrete  Sewers."  by  IT.  R.  Abbott   (Chicago). 

In  rejrard  to  paving,  the  advocates  of  brick,  concrete 
and  wood  all  had  their  innings.  The  subject  of  "Brick 
Paving  Roads  and  Streets"  was  dealt  with  by  YV.  T. 
Blackburn  (Paris,  111.),  wl  ile  a  paper  by  Ernest  UtcCul- 
lougb  (Chicago)  discussed  "Concrete  Paving  hir  Roads 
and  Streets."  and  A.  IF.  Hunter  (Illinois  Highway  Coin- 
mission),  described  the  construction  id'  a  concrete  high- 
way at    La    Salle,    III.      There   was  a    paper  also  by   .1.  T. 

Voshel]  (I\  S.  Office  of  Public  Roads)  on  "Brick  and 
Concrete  for  Country  Roads,"  outlining  the  proper  meth- 
ods of  construction,  hut  showing  that  such  materials 
cannot  he  justified  economically  for  more  than  a  com- 
paratively small  percentage  of  the  total  mileage  of  pub- 
lic roads. 

A  paper  by  Win.  I-'.  Earvey  ■  i , .- i  1 1  with  "Creosoted 
VI I  Block   Paving  in  Chicago,"  and  the  report  of  the 

Committee  Oil  Roads  and  Pavements  pointed  oui  that  a 
shortage    in    the    supply    of    blocks    had    been    caused    in 

e  cases  by  the  adoption  of  the  Chicago  specifications, 

as  there  is  a  limited  supply  of  oil  which  meets  these  par- 
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ticular  specifications.  The  report  referred  also  to  the 
use  of  concrete  paving  for  alleys  in  Chicago,  and  to  the 
admission  of  both  stone  and  gravel  for  such  concrete. 
Mr.  Dowdell  thought  that  concrete  would  be  suitable  for 
streets  of  light  traffic  in  Chicago  if  a  satisfactory  expan- 
sion joint  should  be  developed  and  if  the  cutting  of  the 
pavement  co*uld  be  avoided  by  requiring  all  underground 
work  to  be  done  in  advance. 

In  regard  to  the  new  Illinois  law  establishing  the  po- 
sition of  County  Superintendent  of  Highways,  there  was 
some  criticism  as  to  the  examinations  held  for  candidates 
for  this  position.  Under  this  law,  plans  for  ail  bridge 
work  in  which  the  county  is  interested  may  be  prepared 
by  the  County  Superintendent,  by  the  State  Highway 
Commission  or  by  any  engineer  or  contractor,  but  plans 
must  be  approved  by  the  Commission  and  the  Superin- 
tendent. This  approval  is  not  required  for  township 
bridges,  but  as  the  County  Superintendent  mu.v.  approve 
all  expenditures  of  road  and  bridge  funds  exceeding 
$200,  he  has  some  control  of  these  bridges  also. 

The  counties  generally  have  not  shown  their  apprecia- 
tion of  the  importance  of  engineering,  having  fixed  the 
salaries  of  their  County  Superintendents  at  from  $2  per 
day  to  $2500  per  year;  Cook  County  (comprising  Chi- 
cago) has  provided  $4000  per  year.  However,  it  is 
thought  that  the  law  will  have  an  educational  effect 
which  will  lead  to  a  better  appreciation  of  the  value  of 
the  services  of  engineers. 

A  paper  on  "The  Testing  of  Drain  Tile"  was  presented 
by  D.  A.  Abrams  (University  of  Illinois),  and  one  on 
-The  Testing  of  Sewer  Pipe,'"  by  E.  S.  Wallace  (Kan- 
sas City)  dealt  with  the  manufacture  of  concrete  pipe 
ami  the  pressure  and  hydrostatic  tests  employed  for  such 
pipe.  Tlie  concrete  for  this  pipe  is  required  to  be  water- 
iiikI  impervious,  but  this  is  not  necessary  with 
drain  tile,  and  in  connection  with  the  discussion  on  the 
lubjeel  there  was  exhibited  sonic  concrete  tile  made  and 
Used  in  Illinois.  A  paper  by  Paul  Hansen.  Engineer  of 
the  Illinois  Stati  Water  Survey,  outlined  Mie  work  and 
ai  ti\  itiea  of  this  department. 

A  papei  by  L.  I).  Jeffries,  City  Engineer  of  Peoria, 
dealt  with  the  city  bridge  over  the  Illinois  River,  which 
ad  many  vicissitudes  in  its  history.  The  most  re- 
cenl  of  these  were  the  shifting  of  an  abutment,  and  then 
the  failure  of  the  concrete  arches  due  to  scour  under  the 
pii  rs.    The  bridge  was  finally  completed  in  1913. 

In  close  relation  t<>  the  matter  of  drainage  was  a  paper 
by  Lyman  E.  Cooley  (Chicago)  on  "Removal  of  Mams 
from  (la  Illinois  River."  although  the  main  purpose  of 
tin-  removal  is  the  establishmenl  of  navigation  to  the 
ppi.  An  interesting  talk  by  Charles  B.  Burdick 
(Chicago)  dealt  with  "The  Ohio  Floods  in  1913,"  and  as 

.i  supplement   to  tin-   there  was  a   paper  by    II.    E.    Babbitt 

ersity  of  Illinoi   |  on  "Sanitary  Measure!  following 
the  Ohio  RiveT  Floods." 

Tie-  officers  for  1914  arc  as  follows:  Pre  ident,  John 
J.  Unman.  Peoria ;  Vice-President,  W.  S.  Shields,  Chi 

1        E      I'     Tratuiali.   <  ihicagO.      The    ii''\l 

ill    be   held  eld,    III.,   in   Januai  y, 

1915. 


Canadian  Railroad  Casualties  la   1018  resulted  In  the  death 
.  nd  i  he  Ini  ordlng  to  thi    annual 

i     iied    on 
■       •  '    .  and  -l  %  woro 
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An  Explosion  in  the  Turltine  Room  of  the  "Mauretanln"  o) 

the  Cunard  Line,  at  the  dock  in  Liverpool,  England,  on  Jan 
26,  killed  four  men.  According  to  cable  dispatches,  a  largt 
cylinder   of  gas,   used   for   brazing,   exploded. 

Railroad  Track  Subsidence  occurred  on  the  Central  R.H 
of  N.  J.,  on  the  mountainside  line  which  descends  into  thj 
Wyoming  Valley  near  Wilkes-Barre,  Penn.,  on  Jan.  26.  Abouj 
200  ft.  of  double  tracks  sank  from  two  to  10  ft.,  accordin] 
to  press  dispatches,  due  to.  settlement  of  mine  workings  unl 
der    the    roadbed. 

A  <  ...i  I  - 1  >  ii.-i  Explosion  in  the  Rock  Castle  mine  of  thi  It 
Davis  Creek  Coal  Co..  35  miles  south  of  Birmingham,  AlafLu 
resulted  in  the  death  of  12  men,  on  Jan.  10,  according  tor 
press    dispatches. 

A  Bead  Collision  between  a  passenger  train  and  a  freighlfc1 
train  on  the  Saginaw  Division  of  the  Michigan  Central  R.RJVti 
three  miles  north  of  Jackson,  Mich.,  on  Jan.  25,  caused  thep 
death    of    four    persons. 

A   Stairway   and   Floor  Collapsed  in   a   residence  at   Auroral^ 
111.,    on    Jan.    23.    during   a    wedding   celebration.      According    tot. 
press    dispatches    22    of    the    100    guests    were    injured    and    the 
bride   and    groom   were    removed    to    the    hospital    with    serious 
injuries.      The   collapse   occurred   in   the   course   of   a   dance.      I 


Heavy  Floods  Stopped  Railroad  Traffic  in  southern  ana 
central  California,  for  several  days.  The  flooding  was  due  If 
heavy  rains  which  lasted  from  Jan.  24  to  27.  inclusive.  Sevel 
persons  were  drowned  and  six  trainloads  of  passengers  werelfi 
stalled  near  Los  Angeles,  due  to  washouts  and  landslides,  in 
the  most  severe  storm  of  the  season.  The  greatest  damage 
occurred   at   Santa    Barbara. 

A  Railroad-Tunnel  Fire  in  the  tunnel  under  construction 
by  the  Carolina,  Clinchfield  &  Ohio  Ry.  on  its  line  between 
Dante,  Va.,  and  Elkhorn  City,  Ky.,  caused  the  death  of  10 
laborers,  by  suffocation,  on  Jan.  23.  The  men  were  working 
in  the  tunnel  about  \%  miles  from  the  portal,  when  the  timJ 
bering  behind  them  caught  fire.  They  extinguished  the  Are, 
but   were    overcome   by   the   smoke. 

The  Chicago  (Garbage-Disposal  Problem  lias  been  advanced 
one  step  by  the  decision  of  the  city  "to  purchase  the  plant  of 
the  Chicago  Reduction  Co.  for  $275,000.  The  plant  has  not 
been  in  operation  for  some  time,  the  company's  franchise 
having  expired,  and  the  city  having  refused  to  extend  the 
franchise  or  to  purchase  the  plant  at  the  price  demanded  by 
the  company.  The  city  had  commenced  condemnation  proJ 
ceedings  in  order  to  acquire  the  plant,  but  had  offered  the 
company  $275,000,  which  has  now  been  acceptetd.  ConsidJ 
erable  expenditure  will  be  required  to  put  the  plant  in  operate 
ing  condition  to  take  care  of  the  garbage  until  the  propose! 
incinerataing   plants   are   built. 

Phenomenal     River     Tides     Observed — Except  inn.-illy      high 

tides  In  the  Hudson  River  at  Corn  wall.  N,  Y.  were  records! 
by  the  Board  of  Water  Supply  of  New  York  City,  Dec.  25  31 
On  Dec.  2fi.  1!H3.  at  9:80  a.m..  the  elevation  of  high  water 
was  +  4.3,  with  respect  to  menu  sea  level  at  Sandy  Hook, 
N.  J.  Drift  material  along  the  shore  indicated  that  the  pre- 
ceding Hood  tide  during  the  night  of  Dec.  25-26  was  evi  I 
higher,  approximately  to  elevation  i  5;  but  no  reading  tvaf 
made  to  assure  this.  The  wind  was  northeast;  but  its  general 
direction  In  the  Highlands  was  downstream,  n  condition 
which  usually  produces  low  tides  The  presumption  is  thai 
the  effect  of  the  Btorm  on  the  ocean  more  than  offset  tiio 
effect   on    the    river   Itself, 

A    high    northeast    wind    on    Jan     12   and    18,    r.ill.   was   re- 
in-   ible    i" minimum    tide   elevation    of  1.6,    records! 

at  .  15  am.,  Jan  19  Therefore,  within  a  few  weeks  a  maxlt 
mum  '  "i  re  of  tide  of  B  B  ri  was  recorded  In  the  Hudson  Rival 
about  r>"  "Hi,'  i'ii. in  its  mouth.  For  this  Information  we  arl 
Indebted  to  William  B  Hoki  Assistant  Engineer  of  the  Board 
or  Water  Supply  of  the  City  of  New   Fork. 

\     \V I    Wilier    Tank    of    the     a    iter    works    at     1'eolone.    111., 

failed   b:    bursting    on    ran    2E      The   failure  is  attributed   <■< 

i i     Ho      I.in.l  The    lank     was    21     ft      high,    21     ft. 

diameter  at   bottom  and   2H  ft    j.I    top,  and     i i  on   a   brlcsj 

tower    70    ft     high,    having    walls    28    In,    to    20    In,    thick.     H 

was  built    in    I80B       \t    the   tl i   the  accident   the  tank   had 

20    to    22    ii     of    water       According    to    an    eye-wltnesi     thi 
break  occurred  at   the  bottom,  the  tank  opening  out   1 1 u ■■  an 

umbrella  and  tl vet  being  thrown  In  all  dlreotlons,  while] 

the   top  or  cover  soltlcd  down  upon  tho  bottom      \oi..,,i\    u  .  i 
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urt.  and  the  brick  tower  was  not  damaged.  The  village  hall 
as  practically  destroyed,  together  with  some  frame  sheds, 
the  pump  house  wrecked  (but  without  damage  to  the 
ine  or  pump).  For  information  we  are  indebted  to  A.  E. 
arken,  president,  and  H.  C.  Reser,  superintendent  of  water- 
orks. 

Sewer-Gas  Explosions  in  Detroit,  Mich.,  on  Jan.  28,  did 
)nsiderable  damage  to  the  sewer  system,  street  pavements 
rid  buildings  in  a  section  of  the  city  two  miles  in  length. 
he  first  explosion  occurred  in  the  rear  of  the  new  Michigan 
entral  R.R.  depot,  where  the  sewer  is  directly  under  the 
avement,  the  earth  having  been  excavated  for  a  subway 
nder  the  tracks,  and  was  followed  by  a  series  in  the  sewer 
nder  ISth  St.  as  far  as  Buchanan  St.,  and  in  some  of 
le  laterals  leading  into  the  ISth  St.  sewer  main.  Sections  of 
le  brick  and  wood-block  pavements  were  torn  up,  two  barns 
ere  wrecked,  and  many  window  panes  were  broken,  along 
le  line  of  the  explosions.  [Information  from  L.  B.  Alex- 
lder,  282  Glendale  Ave.,  Detroit.] 
A  Railroad  Bridge  Collapsed  on  the  New  York,  New  Haven 
Hartford  R.R.,  about  17  miles  south  of  Litchfield,  Conn.,  on 
an.  24,  under  the  stress  of  high  water  and  ice  in  the  Shepaug 
iver.  A  new  bridge,  which  will  displace  the  old,  is  under 
onstruction  across  the  Shepaug,  near  this  point,  and,  ac- 
ording  to  press  dispatches,  the  workmen  there  saw  the  old 
ridge  (known  as  Judd's  Bridge)  collapse  at  6  p.m.  A  train 
ound  for  New  Preston.  Conn.,  "was  stopped  in  time  and  the 
0  passengers  were  transported  to  their  destination  by  means 
f  an  eight-passenger  construction  automobile  which  was  at 
he   new   bridge. 

Bridge  Reconstruction  at  Hamilton,  Ohio,  is  to  be  based 
n  a  maximum  flood  flow  of  110,000  to  120,000  cu.ft.  per  sec, 
ccording  to  a  report  of  County  Engineer  Dillon  to  the 
iunty  Commissioners.  The  smaller  figure  is  the  estimated 
scharge  of  the  1898  flood,  while  120,000  is  the  approximate 
nximum  discharge  at  a  runoff  rate  equal  to  that- of  the 
913  flood,  but  with  storage  on  T  >  in  Creek  as  projected  by 
ayton;  without  such  storage  the  low  would  be  some  20,000 
u.ft.  greater.  In  rebuilding  the  liglt  St.  bridge,  which  was 
orn  out  by  the  flood  last  March,  'he  waterway  is  to  be  en- 
fed  by  shifting  the  west  abutment. 
Appeal  Decision  on  "Mushroom"  Flo 
eiision  of  girderless  floor  systems  o 
March  29.  1912  ("Engineering  Ne 
50),    was    affirmed    on    Jan.    19,    1914,    b; 

Van  Valkenburgh,  in  U.  S.  Circuit  Court  of  Appeals, 
ighth  Circuit.  The  original  decision,  made  by  Judge  Wil- 
ard,  in  the  U.  S.  District  Court,  was  to  the  effect  that  a  build- 
ng,  following  the  so  called  "umbrella"  system  of  construc- 
:ion  patented  by  Wm.  Pierce  Cowies,  of  Minneapolis,  Minn., 
lid  not  infringe  the  so  called  "mushroom  system."  as  de- 
1  in  Patent  No.  9S5.119,  Feb  21,  1911.  issued  to  C.  A.  P. 
ruimr,  of  Minneapolis.  Minn.  The  suit  was  brought  by  Mr. 
Tut  ne.-  against  Moore  &  Scriver,  the  owners  of  the  building  in 
juestion. 

The  higher  court  decision  not  only  affirms  the  lower  court 
leclsion  that  the  building  does  not  infringe  the  Turner  Pat- 
985,119.  but  further  holds  that  the  Turner  patent 
merely  brought  together  a  number  of  hitherto  individually 
stating  elements  into  a  single  design,  which  does  not  con- 
t i t  lit.-  invention.  In  this  connection  Judge  Hook,  for  the 
Court,    said: 

I'lo-    plaintiff    merely    selected    and    assembled    old    things 
ggregatlon  and  pushed  them  with  enterprise  and  publicity, 
and    .Judge    Van    Valkenburgh,    concurring,    said: 

The  constituent   elements  of  tin'  patent  in   suit    were  well 

know i,i    performed    the   same    [unctions    in    the   same   art, 

though    not   all    disclosed    in    a    single   prior   patent,    publication 


r  Patent — The  patent 
reinforced  concrete, 
s,"  April  IS,  1912,  p. 
Judges    Hook,    Smith 


oi 


■tun 


It    is   fair  to  state  that  Mr.  Turner  considers  his  Patent  No. 
.119    a    narrow    patent    and    bases    his    broad    claims    for    In- 
Itlon    on    Patent  No.   1.003,384.  Sept.    12.    1011. 
The  Steamer  "Monroe"  Was  Sunk  By  Collision,  on  Jan.  31, 
with    the    "Nantucket"    of    the     Merchants'    .*;■    Miners'     Line. 

The    collision    Occurred    about    50    miles    oil     the    Virginia     Capes, 

.1. use  for.,  at   2  a.m.     Tin    "Miiiiriir"  of  Die  old   Dominion 
i \\as  struck  on  her  starboard  side  al  the  forward  ovei  ill 

way,  just   forward  of  the  pilol   house,     According   to   thi 
i.  in. -hi    of   Captain   Johnson   of   the    "Moi 
The    "Monroe"    proceeded    to    fill    rapidly,    and    about    tout 
iutes    aftei    the    collision,    was    nearly    on    her    beam    ends 

ol    iin     lifeboats   on    the     larboard    side    was   smashed    In 

collision   and    another    was   swamped    while   being 

remaining    lifeboats   on    thi     star ird    side    wi 

a  v  as  quickly  as   possible .   it    being    Impo 
oi    the   heavy   list 

Not      lien 


"Monroe"    foundered    in 
in  in  approximate^    the 

M  ,,,v   ..I    He-      Won 

ed     in     lie.'     ov    I 


lien 
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tarboard     ti     launch    the   port   side   lit •■ 
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all  aid  possible  under  the  conditions.  Nineteen  passengers 
and   22   of   the   crew,   ware  lost. 

When  all  the  rt  -cues  possible  had  been  made  and  the  in- 
jured bow  of  the  "Nantucket"  had  been  temporarily  repaired 
with  canvas,  she  started  for  Norfolk,  Va,  convoyed  by  the 
Old   Dominion   Liner   "Hamilton." 

According  to  press  dispatches,  Captain  Berry  of  the  "Nan- 
tucket" will  be  tried  for  negligence  by  the  Board  of  Inspec- 
tors of  the  U.  S.  Steamboat  Service  at  Philadelphia.  Secretary 
Redfield,  of  the  Department  of  Commerce,  states  that  follow- 
ing a  study  of  the  evidence  taken  at  the  investigation  at 
Norfolk,  by  the  U.  S.  inspectors,  instructions  have  been  issued 
that  charges  be  preferred  against  Captain  Berry.  The  trial 
boa-d  will  comprise  David  TV.  H.  Howard,  inspector  of  boil- 
ers, and  Redford  A.  Sargent,  inspector  of  hulls.  Secretary 
Redfield  announced  that  a  special  inquiry  into  the  conditions 
surrounding  the  disaster  will  be  conducted  by  a  board  com- 
prising the  Supervising  Inspector-Gene:  al  of  the  Steamboat 
Service,    and    the    Commissioner    of    Navigation. 

The  Luten  Patents  on  Concrete  Construction — A  confer- 
ence of  those  interested  in  the  defense  of  suits  brought  for 
infringement  of  the  Luten  patents  on  concrete  construction 
was  held  at  Des  Moines,  Iowa,  Jan.  23.  The  following  ac- 
count of  the  conference  is  taken  from  the  Des  Moines  "Reg- 
ister   and    Leader": 

Attorneys,  contractors  and  engineers  from  various  parts 
of  the  United  States  who  are  interested  in  the  eleven  suits 
pending  in  federal  courts  for  alleged  infringement  of  the 
Luten  patents  in  concrete  construction  are  meeting  in  con- 
ference at  the  state  house  to  unite  in  their  fight  against  the 
monopoly,  Daniel  B.  Luten,  of  Indianapolis,  is  said  to  have 
secured    on    certain    types    of  concrete   work. 

The  purpose  of  the  conference  is  to  give  the  men  inter- 
ested in  each  casp  advantage  of  the  investigation  of  all  the 
others  in  order  to  aid  toward  having  the  patents  knocked 
out  by  the  courts.  As  conditions  now  are,  it  is  said  that  a 
concrete  road  cannot  be  built  or  a  bridge  constructed  without 
infringing  one  of  the  34  patents  Luten  holds  on  various 
curves,  methods  of  reinforcing,  and  other  essentials  of  road 
building. 

The  conference  was  called  by  Attorney  General  Cosson, 
who  was  authorized  by  the  last  general  assembly  to  take  a 
hand  in  fighting  Luten  and  to  intervene  in  behalf  of  the  state 
in  suits  brought  by  Luten  against  contractors  for  infringe- 
ment. 

"I  regard  this  matter  of  supreme  importance."  the  at- 
torney general  said  this  morning.  "The  people  are  being 
forced  to  pay  nearly  10  7c  of  all  the  money  they  are  putting 
into  concrete  roads  and  bridges  to  pay  for  the  Luten  patent 
rights  to  the  most  elementary  styles  of  building.  The  money 
to  be  expended  for  capitol  extension  is  a  mere  bagatelle  in 
comparison  to  the  amount  they  are  giv*ug  to  Luten.  We 
contend  that  most  of  these  forms  of  constructions  were  used 
long  before  Luten  ever  thought  of  them.  Today's  conference 
is  simply  to  bring  about  a  general  knowledge  among  the 
attorneys  opposing  Luten  of  the  results  obtained  by  the  va- 
rious   investigations." 

Attending  the  conference  are  Attorney  General  Cosson, 
Henry  D.  Sampson,  assistant  attorney  general:  Wallace  R. 
Lane,  of  Chicago,  patent  expert  employed  by  the  state;  H.  C. 
Beard,  chairman  of  the  state  highway  commission;  Thomas 
R.  MacDonald,  state  highway  engineer,  and  his  assistants. 
F.  R.  White,  George  McCulloch  and  John  Ames;  John  Daw- 
son, attorney  general  of  Kansas:  W.  S.  Gearhart,  state  high- 
way engineer  of  Kansas;  Gilbert  Haverfield,  a  Kansas  City 
attorney:  J.  H.  Sv.-anson,  a  Madison.  Wis.,  attorney;  F.  B. 
Torkleson,  state  engineer  of  Wisconsin:  L.  R.  Nagele,  expert 
of  the  Minnesota  highway  commission:  J.  G.  Gould,  of  the 
Gould  Construction  Co.,  Davenport;  B.  C.  Holcombe.  of  the 
firm  of  Carr  &  Carr,  attorneys.  St.  Louis;  Delbert  Weaver,  of 
Sioux  City  J.  B.  and  N.  E.  Marsh,  of  tin-  Marsh  Engineering 
Co.,  Des  Mi  :nes. 


picked   up  b]    i 

"Nantucket,"   which   was  siaii.hn;-,   bj    ana   rendered 


Mr.  John  T.  Hopkins,  former  Assistant  city  Engineer  of 
Utica.   N.    V.,   is   now    Assistant    City    Engineer  of  Oswego,   N.    V 

Mr.  ,1.  II.  Decker  has  resigned  as  Engineer  of  Mainten 
of    Chicago    .V     Northwestern     Uy„    Chicago,     111.,    to    engage    ill 
business    as   a    contractor. 

Dr.  T.  A.  Jaggar,  head  of  the  department  of  geology  at  the 
Massachusetts  institute  of  Technology,  is  on  his  way  i..  Japan 
to  Btudy   Hi.-  recent  eruption  on  Sakura   island,  which  cost  so 

main     lives. 

Mr    A.  ,!.  Davidson,  Superintendent   of  thi  Electric 

Ry.  and  of  the  United  Rys.,  Portland,  Ore.,  has  been  appointed 

Si t.-n. lent   of  the   Astoria   division   of  the  Spokane,   v<^\- 

lan.i   ,y    Seattle   Rj    also. 

Mr.    K     c     1 1, .ii  man.    formerly  Assistant    Chief    Englni 

the    Cleveland,    Toungstown    A  Eastern    Ry.,    has    opened    an 

-   in  the   iiiuiiiiii.ii  in-     Bldg.,  Cleveland,  Ohio,   foi    general 

practice   in   civil   eng Ineerlng. 

Mr     i:     1 1     Km--  land,    Vli  it     •"■<   '  It  neral    Managor 

or  the  c.-Mtrai  r  i;    ,.i  On  Rochester,  N.  1     and  Union, 
Ore.,  h.,.    been  appointed  General   Manager  ,.f  tin-   Kana 

w.-st    Virginia    i:  i;  .   Charleston,  w.   \  a. 
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Mr.  J.  Beaumont,  recently  Signal  Engineer  of  the  Chicago 
Great  Western  Ry..  Chicago.  111.,  has  been  appointed  Senior 
Signal  Engineer  of  the  third  district  of  the  Interstate  Com- 
merce   Commission   railway    valuation    board. 

Mr.  John  I.  Riegel,  Assistant  Engineer,  Pennsylvania  State 
Highway  Department,  has  resigned  to  engage  in  private 
practice  with  offices  at  Scranton,  Penn.  He  was  formerly 
Assistant  Engineer  at  Scranton  of  the  Delaware  &  Hudson 
R.R. 

Mr.  T.  H.  Jordan,  former  Supervisor  of  Machinery  Installa- 
tion at  the  Pedro  Miguel  and  Miraflores  locks,  Panama  Canal, 
has  accepted  a  position  with  Mr.  H.  M.  Field,  Contractor  for 
470  miles  of  railway  construction  in  Honduras  for  the  United 
Fruit  Co. 

Mr.  Howard  Elliott.  Chairman  of  the  Board  of  Directors 
of  the  New  Tork,  New  Haven  &  Hartford  R.R.,  has  resigned 
as  Chairman  of  the  Board  of  Directors  of  the  Boston  &  Maine 
R.R.  in  order  that  the  two  railways  made  be  operated  inde- 
pendently. 

Messrs.  T.  H.  Winchester,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Ma- 
con. Ga.,  and  C.  T.  King  have  formed  a  partnership  under  the 
firm  name  of  Winchester  &  King,  with  offices  in  Columbus, 
Ga..  for  the  general  practice  of  railway  and  hydro-electric 
engineering. 

Mr.  L.  L.  Newman,  Assoc.  Inst.  E.  E„  with  the  Pennsyl- 
vania R.R.,  Pittsburgh,  Penn..  has  been  appointed  Chief  En- 
gineer of  the  Birmingham  Railway,  Light  &  Power  Co.,  Bir- 
mingham, Ala.,  to  succeed  Mr.  Thomas  R.  H.  Daniels,  resigned, 
effective    Feb.    15. 

Mr.  R.  W.  Willis,  District  Engineer  of  the  Chicago,  Bur- 
lington &  Quincy  R.R.,  at  St.  Louis,  Mo.,  has  been  transferred 
to  the  Illinois  district,  with  headquarters  at  Chicago,  111.,  to 
succeed  Mr.  G.  H.  Bremner,  M.  Am.  Soc.  C.  E.,  resigned,  as 
noted  in  our  issue  of  last  week. 

Mr.  Hugh  L.  Cooper.  M.  Am.  Soc.  C.  E.,  who  since  his  com- 
pletion of  the  works  of  the  Mississippi  River  Power  Co.,  at 
Keokuk,  Iowa,  has  been  or.  a  long  tour  abroad,  has  returned 
to  New  Tork  City,  where  he  has  opened  offices  at  101  Park 
Ave.,   for   the   general   practice    of   hydraulic    engineering. 

Mr.  Layton  F.  Smith.  M.  Am.  Soc.  C.  E.,  for  the  past  10 
years  Engineer  representative  of  the  Trussed  Concrete  Steel 
Co.,  at  Baltimore,  Md.,  has  opened  an  office  at  513  North 
Charles  St.,  Baltimore,  for  private  practice  as  an  Engineer- 
Architect,  specializing  in  reinforced-concrete  design  and  con- 
struction. 

Mr.    C.    E.    Burr,    Superintendent     of     Delaware    &    Hudson 
R.R.,  at  Carbondale,   Penn.,  has   been   promoted   to   be  General 
Superintendent   of   Transportation,    at   Albany,   N.    Y.,    succeed- 
ing   Mr.    C.    K.    McKim,   assigned    to   other   duties.      Mr.    Burr   is 
•    I'  .1     at     Carbondale    by     Mr.     C.     A.      Morgan,      formerly 
oaster. 
Mr.  C.   P.  Collins,  Assoc.  M.  Am.  Soc.  C.  E.,  Civil  and  Sani- 
tary  Englner,  Johnstown,   Penn.,   has  been  appointed  Sanitary 
Engineer  of  Johnsto  i  harge  "f  (lie  preparation  plans 

itcn  of  the  sewerage  and  drainage  system  of  the 
Collins  was  formerly  Engineer  of  the  Berwind- 
!    Mining   <'"..    Winlier,    Penn. 

Hans    E.    Seidl   and    Walter  E.   Housman   announce 

Up    formation   of   1 1 1 « -   partnership   of  Seidl   a.   Housman,   Con- 

.   901    Swi  tla  i  ■  eland,   Ohio.     Mr. 

been  Consulting  engineer  on  public  utility  work  for 

d    '■■'      Housman  ha     I fi  r  ny  years 

v.  It  h   Hi.    United  sti.t.  b  Steel   C 8 1  lor 

i     Hurlburt,    M.   Am.   So.-,   c.    K.,   formerly 
.  i    .,r  Port  la  n'l,  l  m  e.,  and   I  larold   n     Eta  nd  .  A 
M.   Am.  Boe    C.  E.t  HydrauJIi     Bi      m    -     of  Oreg  on   Citj     Ore., 

annoui  ■•■    ol     Hurlburt    & 

.i    On  .  foi    1 1"-  senei  si  p 
t  i, .,.   ,.:  in    muni,  i  pa  I   i  na  neor- 

ipments, 
Harold     Um<  Insl     i.     E      fo 

pari  !"•  ni    ol    ■ 
,.r    1 1     m     i  -         ■    ...    in  .    has    opened 

.1    i .  1 1  - 
had  in  the 

i ,  ...  tlon,  opi 
i         .t   public  utlll 

formal    Division    Superintendent    ol    the 
-    SI     Paul,   M  Seen   ap 

.    ...  i,i    ,,r    in.     i  ...  ii...'.      i  ii 

railway  ■ 
1   n k   ii   switchman    with    th<     r, .......    fori 

been  Dl 

i   Rys,  ..r  Mi 


Mr.  Thomas  H.  Means,  M.  Am.  Soc.  C.  E.,  of  Symmes,  Met 
&  Chandler,  Agricultural  Engineers,  San  Francisco.  Callfl 
been  placed  in  charge  of  a  New  Orleans,  La.,  offli  ■■  aj 
firm,  which  is  to  take  charge  of  the  agricultural  developm 
of  7500  acres  of  reclaimed  land  for  the  New  Orleans  L; 
Shore  Land  Co.  Several  hundred  acres  of  this  land  will 
planted  each  year  with  citrus  fruits.  Mr.  Means  was  f 
merly  in  charge  of  fieldwork  for  the  Bureau  of  Soils,  Uni 
States  Department  of  Agriculture,   on  the  Pacific  coast. 

Mr.  Philip  H.  Dater,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Re 
dent  Engineer  of  the  New  York  State  Barge  Canal  at  Lit 
Falls,  N.  Y.,  and  recently  District  Engineer  of  the  Unji 
States  Forest  Service,  with  headquarters  at  Portland,  O: 
has  been  appointed  City  Engineer  of  Portland.  Mr.  Dater 
a  native  of  New  York  State  and  a  graduate  of  Williams  C 
lege  and  the  Massachusetts  Institute  of  Technology,  Cli 
of  1S98.  He  had  been  with  the  New  York  State  Engini 
department  continuously  since  1898,  until  his  appointment 
the    Forest    Service    a    year    ago. 

Mr.  Arthur  V.  Ruggles,  Assoc.  M.  Am.  Soc.  C.  E.,  forme;  J 
Assistant  Engineer  of  the  Department  of  Water  Supply,  G 
and  Electricity,  New  York  City,  recently  with  the  sewer  i 
vision  of  the  Public  Service  Commission,  First  District,  Ni 
York  City,  has  been  appointed  Assistant  Engineer  of  the  W 
ter  Filtration  Investigation  bureau  of  the  City  of  Clevelaj 
Ohio.  Mr.  Ruggles  is  a  graduate  of  Dartmouth  College  a 
at  one  time  was  employed  by  Hazen  &  Whipple,  Consult! 
Engineers,  New  York  City,  on  water-filtration  works.  Fri 
1906  to  1912  he  was  Assistant  Engineer  with  the  Board 
Water   Supply,   New   York   City. 

Mr.  F.  M.  Patterson  has  been  appointed  District  Engine 
of  the  Missouri  district  of  the  Chicago,  Burlington  &  Quin 
R.R.,  St.  Louis,  Mo.,  to  succeed  Mr.  R.  W.  Willis,  transfern 
as  noted  elsewhere.  Mr.  Patterson  has  been  Assistant  to  t 
District  Engineer  at  Chicago  since  1909.  He  is  a  native 
Iowa  and  attended  the  Iowa  State  University.  In  1891 
began  engineering  work  as  a  rodman  with  Chicago.  Burlin 
ton  &  Quincy  R.R.  He  was  successively  promoted  to  be  t 
strumentman,  Resident  Engineer,  Assistant  Roadmasti 
Roadmaster,  Assistant  Engineer,  Division  Engineer  and  A 
sistant    to    the    District    Engineer. 

Mr.  James  M.  Kurn  has  resigned  as  General  Superinten 
ent  of  the  Northern  district,  Western  lines  of  the  Atchisc 
Topeka  &  Santa  Fe  Ry.,  La  Junta,  Colo.,  to  become  Preside 
of  the  Detroit,  Toledo  &  Ironton  Ry.,  Toledo,  Ohio.  Mr.  Ku 
was  born  in  Michigan  in  1S70  and  entered  the  railway  servi 
at  15  years  of  age  as  a  telegraph  operator  on  the  Michigi 
Central  R.R.  Since  1887  he  has  served  continuously  with  tl 
Atchison,  Topeka  &  Santa  Fe  Ry. ;  starting  as  a  telegrai 
operator  he  was  successively  promoted  in  the  operating  d 
partment  to  be  Superintendent  of  the  Rio  Grande  division 
1905,  and  General  Superintendent  of  the  Western  lines 
1910. 

Mr.  King  G.  Kellogg,  for  the  past  four  years  Chief  Ri 
gineer  of  the  E.  E.  Brownell  Engineering  Co.,  has  resigne 
effective  Mar.  1,  to  devote  his  whole  time  to  private  practS 
specializing  in  matters  pertaining  to  the  electrolytic  corrosl 
of  underground  metallic  structures  from  stray  electric  of 
rents.  Mr.  Kellogg  has  had  charge  of  the  installation  01 
number  of  electrolytic  mitigation  systems  and  has  made  ele 
trolysis  examinations  and  tests  In  more  than  50  .iti 
throughout  the  country.  For  16  years  ho  was  with  the  ei 
glneerlng  department    ..f   the   Peoples  Gas  Light    g    Coki 

Chlcac,...    in       Mi      Kell :'a    headquarters    will    be     at     18! 

South  56th  St.,  Philadelphia,  Penn, 

Mr,  Arthur  M.  Shaw.  M,  Am  Soc  C,  k.  Engineer  and  Ma] 
ager  of  tne   New   Orleans   Lake  Shore   Land  Co.,  New  Orlonn 

La.,    has    I n    relieved    of   all    work    In    connection    with    th 

agricultural  development   of  the  company's  property,  but   wl 

retain  charge  of  the  engii ring  and  construction   wor)       \i 

Shaw   lias   opened     in    office    In    New    Orleans   for    th 

.:       of  cl    11   engl irlng,   specializing  in   the   reclamattfl 

,   i  tracts  of  wel  lands  which  require  drainage  by  puml 

in         ii.    was    i.. i  in.  1 1 -.    hi    eii. i r i    dra In Investli   I 

in   Louisiana   under  Mr.  Charles  O,   Elliott,   M.   Am,  Boo.  C    I 

I'hi.i  ..i  ii...  Burei f  Dralnagi    Investigations  ..r  the  Units 

States    Den    rl  i (    Vgrli  ulture 

.     h  .ii    B    Palmei .    \ M     Vm    Boc    I !    I 

Assistant   Engineer,  ?.,  Watoi    Supply,   has  I 

to  bi    i  ■.  putj    Cltj    Eng  Im  er      Mi     Palmi  i 

in   I'lini.  n,  N.  1      In  1870  ited    n   ■  lornell    Uni 

...    .  i    il    ■  .  '       .        Poi    I  " i 

hall    I..-    was    Assistant     Bn    Ii i    the     .%•■"      fork     Btatfl 

Canal        I   I '    ■>    ■  '"  vey    tern  ji    on    i  ii 

i  tatos    1  loop     W  fttei  "  a  •-  ■    Bui  vej .     -i".i     wit  ii     3      A 

I  ■•,,,    i    I.  M  \   l,  I  :    .      i. II      He        in.l-i Ill      .if      Hie      I  Ml  I  I  II 

delphla,  Penn.,  water  supply,     Bub  squentl]    ha  was  Asslstafl 
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'er  of  the  New  York  Central  &  Hudson  River  R.R.,  and 
he  New  Tork  State  Engineer  department  on  highways 
1   Barge    Canal    work. 

Alfred  Craven,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the 
Service  Commission,  First  District,  New  Tork  State,  is 
le  highest  paid  official  in  the  State  and  probably  the 
t  salaried  public-works  engineer  in  this  countrj-.  His 
has  just  been  raised  from  $15,000  to  $20,000  per  annum, 
iven  is  a  graduate  of  the  United  States  Naval  Academy 
napolis.  He  is  a  nephew  of  the  famous  Alfred  W. 
,  the  Chief  Engineer  of  the  first  Croton  Aqueduct  of 
ork  City,  fourth  President  of  the  American  Society  of 
Sngineers.  The  salaries  of  Mr.  Craven's  engineering 
inates  have  also  been  materially  increased.  Mr.  Rob- 
dgway,  M.  Am.  Soc.  C.  E.,  Engineer  of  Subway  Con- 
on,  receives  an  increase  from  $10,000  to  $12,000,  and  the 
n  Engineers  of  Subway  Construction  are  to  receive 
per  annum,  whereas  the  salaries  for  this  grade  have 
rom    $4500    up.      Similar    increases    are    made    in    other 

Warren  S.  Palmer,  General  Manage  of  the  North- 
n  Pacific  R.R.,  San  Francisco,  Calif.,  has  been  elected 
?nt,  succeeding  Mr.  A.  H.  Payson.  Mr.  Palmer  is  an 
er.  He  graduated  in  civil  engineering  from  the  Uni- 
of  California  in  1S76  and  began  his  engineering  ex- 
re  as  an  apprentice  in  the  bridge  and  building  depart- 
>f   the   Central   Pacific   R.R.      His   subsequent   experience 

d  positions  as  journeyman  bridge  carpenter,  drafts- 
odman.  transitman  and  Chief  of  Party  on  location  and 
iction.      From    18S5    to   1890    he   was   in    charge   of  loca- 

rties  on  the  Southern  Pacific  Ry.,  and  a  member  of  the 
'  Palmer  &  Storey,  Engineers  and  Contractors,  of  San 
3co.  For  11  years  following  1S90  Mr.  Palmer  was  Resi- 
Ingineer    of    Maintenance-of-way    of    the    Western    di- 

of    the    Southern    Pacific    Ry..    at    Oakland,    Calif.,    and 

the  last  year  was  also  Assistant  Superintendent.  From 
>   1905   he   was   Division   Superintendent,   first   at  Sacra- 

and  then  at  Oakland;  in  June,  1905,  he  was  promoted 
ieneral  Superintendent  of  the  Northern  district,  at  San 
3CO.  Since  1907  he  has  been  General  Manager  of  the 
western  Pacific  R.R.,  which  is  jointly  owned  and  op- 
ed by  the  Southern  Pacific  Ry.  and  the  Atchison,  Topeka 
anta   Fe  Ry. 


N.    Chapman,    City    Engineer    of    Alameda,    Calif.,    died 
24. 
3yron   E.   Merwin,    General  Superintendent   of   the   Aurora, 
In  &  Chicago  R.R.,  died  Jan.  23,  at  his  home  in  Wheaton, 

from    cancer.     He   was   51   years   old. 

'ii  Bates,  an  o",dtime  engineer  of  western  Pennsylvania, 
[  Jan.  8,  at  the  home  of  his  son,  Mr.  N.  B,  Bates,  of  Pitts- 
gh,   Penn.      Prom    18fi5   to   1874   he  was  Chief   Engineer  of 

water-works   of   Allegheny,   Penn. 

fell  W.  Snow,  former  Division  Superintendent  and  after- 
d  Assistant  to  the  General  Superintendent  of  the  Michigan 
tral  R.R.,  died  in  Detroit,  Mich.,  Jan.  10.  He  was  39  years 
and  hail  retired  from  railway  work  four  years  ago. 
Charles  F.  Prlchard,  Vice-President  and  General  Manager 
he  Lynn  (Mass.)  Gas  &  Electric  Co.,  died  at  his  home  In 
n.  Tan.  21,  from  acute  Indigestion,  He  was  born  In 
blehead,  Mass.,  In  1856,  and  graduated  from  the  Massa- 
setis  Institute  of  Technology  In  rriechari  ting  in 

lie  i, m.i  been  connected  with  the  Lynn  gas-works  since 

llcardo  Manual    Irango,  M.  Am.  Soc.  C.  E-,  Chief  i: 
he  Republic  of  Panamai,  died  at  his  home  in  Panama  City, 
I.      Hi.  'native    of  Panama,   where  he   was   bom    in 

in  ins?  he  graduated  from  Rensselaer  Polytechnic  in- 
,    :,n.i    sin.  .■    tin-n    had    been    emplo]  •  >i  in    vai  lous    i  a 
libs  in   Panama;   for  a  time  in-  was  with  the  city  water- 
department,  later  in   prlval >-■  md   for  a  time 

i,  the  Isthmian  Canal  Comml  sion. 

,.        m    M.i., ■.,,!.  a  oontractor  of  New  STork   Cil 

the  si.   Nicholas    Hospital,  Toronto,   Onl       He   had 
ompli  ted  .'i ti    ■tien   i  -hi  pact   foi    tl ■•    of 

ontn.    In    wlilel,    be    v ted    With    Mi.    '  »l     I    B     Ml  I  I  111, 

Pew   v.. 1 1,   i  ■iii-      ii.-  v.  mm     orn  at  Geo  m  a   k.i- 

i  i:tll,i     in     .  iduati  i   <  rom   McQlll   Unl- 

„iiv  at  Montreal,  Qui  .  In   I   9 1      B*oi  h«  was 

I    in   r-ontrnrt   work    In   New    V"ili    City   and    vlel 

,n,     , ,  ,    ,i  ion,   rolnfoi  ced  lu'ts  for 

Ferae?    city   water-works,   Grand    Central    Terminal   Im- 


provements and  the  Manhattan  approach  of  the  Williams- 
burg bridge.  Mr.  McLeod  possessed  not  only  a  genial  and 
likable  disposition,  but  was  much  beloved  because  of  his 
staunch  integrity  and  fidelity  to  his  friends.  He  is  survived 
by  his  mother,  four  brothers  and  two  sisters.  [Contributed 
by  Chas.  W.  Bance,   Toronto,   Ont.] 

William  Cooper,  Director  of  Buildings  and  Equipment  of 
the  East  Pittsburgh,  Penn.,  works  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  died  at  his  home  in  Wilkinsburg, 
Penn.,  Jan.  23,  from  peritonitis.  He  was  born  near  Water- 
town,  N.  T.,  in  1S61.  He  attended  Cornell  University  and 
began  work  in  charge  of  the  power  plant  of  a  cheese-manu- 
facturing company.  At  the  age  of  25  years  he  went  to  Ot- 
tumwa,  Iowa,  -where  for  a  time  he  was  employed  by  an  auto- 
matic screw-machine  manufactory.  Soon  afterward  he  em- 
barked in  business  for  himself  in  an  undertaking  to  develop 
a  method  for  using  compressed  air  for  tractive  power  on 
street  cars.  Subsequently  he  was  Master  Mechanic  and  Chief 
Engineer  of  the  Twin  City  Rapid  Transit  Co.,  at  Minneapolis, 
Minn.  In  1S94  Mr.  Cooper  entered  the  employ  of  the  General 
Electric  Co.,  Schenectady,  N.  Y.,  specializing  in  the  then  new 
and  expanding  field  of  electric  railway  engineering.  After 
three  years  at  Schenectady  he  became  associated  with  the 
firm  of  Blood  &  Hale,  Consulting  Engineers,  Boston,  Mass., 
but  shortly  afterward  accepted  the  position  of  General  Su- 
perintendent of  the  Bullock  Electric  &  Manufacturing  Co., 
Cincinnati,  Ohio.  In  1904  he  entered  the  employ  of  the  West- 
inghouse  Electric  &  Manufacturing  Co.,  in  the  railway  en- 
gineering department,  where  he  subsequently  had  an  active 
participation  in  the  design  and  manufacture  of  the  electric 
locomotives  for  the  New  York,  New  Haven  &  Hartford  R  R., 
the  Pennsylvania  R.R.  and  other  notable  electric  railway 
equipment.  Two  years  ago  he  was  made  Director  of  Build- 
ings and  Equipment,  and  in  this  capacity  had  charge  of  the 
recent  remodeling  of  the  power  plant  at  the  East  Pittsburgh 
works.  He  is  survived  by  a  widow,  who  was  Miss  Ida  J. 
Arnold,   of  Rockford,  111. 


COMING   MEETINGS 

CONNECTICUT  SOCIETY  OF  CIVIL  ENGINEERS. 

Feb.    10-11.       Annual    meeting    at    Hartford,     Conn.       Secy., 
J.    Frederick   Jackson,    Box   1304,   New   Haven,    Conn. 
OHIO    ENGINEERING   SOCIETY. 

Feb.    11-14.      Annual    meeting    at    Columbus,    Ohio.       Secy., 
D.    W.    Seitz,    Columbus,    Ohio. 
NATIONAL  CONFERENCE  ON  CONCRETE  ROAD  BUILDING. 
Feb.    12-14.      Meeting   at    Chicago,    111.      Secy..   J.    P.    Beck,    72 
W.   Adams   St.,   Chicago,    111, 
NORTH    DAKOTA    SOCIETY     OF    ENGINEERS. 

Feb.    12-13.      Annual    convention    at    Fargo,   N.    D.      Secy.,    B. 
F.  Chandler,  University  of  North  Dakota,  University.  N.  D. 
AMERICAN  CONCRETE  INSTITUTE. 

Feh.    16-20.      Annual    meeting    in    Chicago.    111.      Secy.,    E.    E. 
Krauss,   Harrison   Building,    Philadelphia 
IOWA    ENGINEERING    SOCIETY. 

Feb.   1S-20.     Annual   meeting  at  Council  Bluffs,  Iowa.     Secy., 
S.    M.    Woodwsri],    lows    City,    Towa. 
MINNESOTA    ENGINEERS'    AND   SURVEYORS'    SOCIETY. 
Feb.    24-25.      Annual    meeting   at    St.    Paul.    Minn.      President, 
Win.    Oanforth.    Ill    Hackney    Building,   St.    Paul.    Minn. 
INDIANA    SANITARY    AND    WATER    SUPPLY    ASSOCIATION. 
Feb.    26-27.      Annual    meeting    at    Indianapolis,    liul.      Secy., 
Dr.    W.    F.    King,    Indianapolis. 
HIGHWAY    ENGINEERS'    ASSOCIATION    OF    MISSOURI. 
Feb.    26-28.      Annual    meeting    at    St.    Joseph.      Secy.,    Ray    L. 
Qai     ill,   St.   Joseph,    Mo, 
VERMONT    SOCIETY    OF    ENGINEERS. 

Mar,   12.     Annual   meeting  at  Burlington,  Vt.     Secy..  Geo    A 
Reed,  Barre,  Vt. 

Colornilo   Electric   l.licht.    Power   iwul   IlHlHvny    AftNOcintlnu — 

The  officers  elected  for  1914  were  as  follows;  President,  W,  C. 
Sterne  (Summit  County  Power  Co.):  Vice-President,  w  P 
Raber  (Arkansas  Valley  Ry.,  Light  &  Power  Co.).  and  Sec- 
retary, T.  1'"  Kennedy  (Denver  Gas  &  Electric  Light  Co.), 
Dem  er,   Colo. 

General    Contractors'   Association — The  officers  eleoted    for 
1914  are  as  follows:  President,   Franklin  Remington   (Founda- 
tion   Co.);    ii    Vice-President,    Edward    s.    Sklllln    (Snare    .<• 
Triest   Co.);   8d   Vie,    President,    Daniel    \    Oarber   (Northi 
em   Construi  lion   i  o  i     Treasui  er,   wm.   P 
Contracting   Co.);  Secretary,  C     \    Ci  181,  Emigrant 

Chambers   SI  .   New   York   City. 

Engineers'   Boeietj    <>i    Western    Pennsylvania     The   annual 
meeting   ,,r   the   Mechanical   Section    was   held    In    the 
n... ins  on  Feb    S,  1914      The  address  er  the  retiring  president 

II       \.  ilsuni      \\:is     "Crucible     St.el.      Some     interesting 

Pacts."    The  Secretary  ..(  the  I  ner  £  lilies.  Oliver 

Hull. ling,  Pittsburgh,   Penn. 
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Montana  Institute  of  Municipal  Engineers — At  the  annual 
meeting  held  at  Great  Falls,  Mont,,  Jan.  19-21,  the  following 
officers  were  elected:  President,  P.  C.  Snow,  of  Bozeman;  Sec- 
retary,  C.    C.    Widener,    Bozeman,    Mont. 

CompreHsed  Has  .Manufacturers'  Association — At  the  first 
annual  meeting  held  in  New  York,  Jan.  29,  the  following  of- 
ficers were  elected  for  1914:  President,  Dr.  Hugo  Lieber;  1st 
Vice-President.  J.  B.  Greiner;  2d  Vice-President,  A.  Cressy 
Morrison;  Secretary,  John  J.  O'Rorke,  25  Madison  Ave.,  New 
Tork  City. 

American  Society  of  Civil  Engineers — The  46th  annual 
convention  will  be  held  in  Baltimore.  Md.,  during  the  first 
week  of  June.  The  Society  will  be  the  guest  of  the  Engi- 
neers'  Club   of  Baltimore. 

Oklahoma  Engineering  Society — At  the  seventh  annual 
meeting,  held  at  Oklahoma  City.  Dec.  26-27,  the  following 
officers  were  elected:  President,  W.  L.  Benham;  Secretary, 
H.    V.   Hinckley.    101S    X.    Harvey   St.,   Oklahoma   City,    Okla. 

Connecticut  Society  of  Civil  Engineers — The  30th  annual 
meeting  of  the  Society  will  be  held  at  Hartford,  Conn..  Feb. 
10-11.  Eight  committees  are  expected  to  present  their  reports 
and  a  number  of  papers  will  be  read.  The  annual  dinner  will 
be  held  at  the  Hartford  Club,  on  Feb.  10.  The  Secretary  is 
J.    Frederick    Jackson,    New   Haven,    Conn. 

Engineers  and  Architects  Club  of  Louisville,  Ky. — At  the 
recent  annual  meeting  the  following  officers  were  elected 
for  1914:  President.  Malcolm  Elliott;  Vice-President,  Samuel 
Riddle;  Secretary,  Pierce  Butler,  1412  Starks  Building,  Louis- 
ville,   Ky. 

Western  Society  of  Engineers — At  the  meeting  held  in  the 
Society  s  rooms  at  Chicago  on  Jan.  19,  an  interesting  paper 
on  "Engineering  Lessons  from  the  Ohio  Floods"  was  pre- 
sented by  John  \V.  Alvord.  Reference  was  made  to  the  flood 
prevention  and  flood  protection  investigations  made  at  Co- 
lumbus, Ohio,  and  other  cities,  and  was  illustrated  by  a  num- 
ber of  lantern  slides  showing  the  engineers'  plans  and  views 
of  i  In-  Hooded  district.  The  hydraulic,  sanitary  and  munic- 
ipal section  of  the  Society  has  elected  officers  as  follows: 
Chairman,  W.  D.  Gerber;  Vice-Chairman,  G.  C.  D.  Lenth,  both 
of    Chicago. 

National  Conference  on  Concrete  Road  Building — The  pro- 
gram of  the  Conference  has  been  divided  into  four  sessions  at 
W'ulch  15  lommittee  reports  and  seven  addresses  will  be  pre- 
sented. W.  F  M  '  o.^.s.  Dean  of  the  College  of  Engineering, 
University  of  Illinois,  will  preside  over  the  first  and  fourth 
A  X.  Johnson,  State  Highway  Engineer  of  Illinois, 
over  the  second;  and  Ira  O.  Baker,  Professor  of  Civil  Engi- 
University  of  Ilinois,  over  the  third  session.  Among 
tl,<-   16  1  t.  are  the  following  with  their  chair- 

men:  "Contraction   ami    Expansion  of  Concrete   Roads,"   R.  J. 
Wig  (Bureau  of  Standards)     "Aggregates  for  Concrete  Roads." 
•  i     E.    Thompson     (Newton    Highlands,    Mass.);    "Rein- 

i  oncreti    u Is,"  T    n.   McDonald   (State  High- 

Englneer,   Ames,   lowai;  ■  Finishing  and  curing  Concrete 

i      r    Turneaure  (Dean  of  the  College  of  En- 

,  .  wi:  i,  i     "Cost   of   Constructing 

Roa  N    Johnson;  "Proportion  and  Consistency 

Road        C    i      Boley  (City  Engineer, 

an.    Wis.;. 

American  Electric  Rallwaj    iaaodaflon     The  mid-year  con- 

.i  associations  in   the  i inting, 

I  rami  .  claims,  and   m  i  nul  u  tui  ink'  fields  was  hi  u 
This  tirn.-  was  taken   up  «  Ith 
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cized.  The  committee  believed  that  the  criticisms  might  h| 
explained  away  when  it  was  realized  that  the  agreement  am 
specifications  were  general  recommendations,  various  sec 
tions  of  which  were  to  be  rewritten   according  to  local  needf! 

Hon.  Halford  Erickson,  Wisconsin  Railroad  Commission! 
addressed  the  Association  on  "Economic  Aspects  of  Regulai 
tion  Compared  with  Profit-Sharing  with  Municipalities. 
"Profit  Sharing"  he  defined  as  including  a  large  variety  oi 
schemes  for  securing  so  called  "home-rule"  or  local  regula 
tion  of  utilities  under  franchises  and  ordinances.  Reversion 
to  this  earlier  sort  of  regulation  would  be  one-sided — lookini 
only  to  the  protection  of  the  public.  The  trend  of  recen  I 
regulation  by  state  commission  looks  also  to  the  protectioi! 
of  the  utility — a  step  that  would  be  recognized  as  necessarj 
for  adequate  service  and  stability  of  benefit  to  the  community 
He  believed  that,  with  either  State  or  local  regulation,  a  Com- 
mission would  be  necessary  and  that  the  State  Commissioi 
would  be  much  more  economical  than  a  multitude  of  loca 
Commissions.  The  profit-sharing  feature  of  franchises  ant 
contracts  really  was  a  tax  over  and  above  the  regular  taxei 
and,  therefore,  an  undue  burden  on  operations  that  might  ad- 
versely affect  the  quality  of  service  which  a  company  coul 
give  the  public.  He  admitted  that  courts  hold  these  pay- 
ments to  be  in  the  nature  of  a  toll  or  rental  and  not  a  fran- 
chise tax,  but  the  effect  was  the  same.  He  believed  that  thi 
most  desirable  form  of  franchise  contract  was  the  indeter- 
minate-permit type.  He  saw,  in  all  regulation,  great  dangei 
of  taking  from  the  companies  incentive  to  continued  efforts 
for  efficiency  and  economy.  Therefore,  he  believed  that  II 
would  be  advisable  soon  to  work  out  some  sort  of  efficiency 
reward.  This  could  be  secured  by  adjustment  of  rates  only 
after  considerable  intervals,  or  by  sharing  the  excess  earn- 
ings above  a  certain  amount  between  the  municipality  and 
the  company,  or  by  some  of  the  so  called  sliding-scaH 
schemes,  whereby  a  reduction  in  rates  permitted  an  increase 
in    dividends. 

For  the  second  session.  F.  W.  Hilde,  General  Manager  oi 
the  Portland  (Oregon)  Railway.  Light  &  Power  Co.,  coal 
tributed  a  paper  on  "The  Effect  of  Rate  of  Fare  on  Riding 
Habit."  This  was  read  by  Prof.  A.  S.  Ritchcy.  It  was  a 
discussion  of  the  common  allegation,  as  it  applies  to  street 
railways,  that  business  is  stimulated  by  a  reduction  in  price; 
Jlr.  Hilde  believed  that  the  relative  order  of  regulation  meas- 
ures should  be  regarding  safety,  service  and  rates.  He  ad- 
mitted that,  generally  in  business,  the  stimulus  was  directly 
in  proportion  to  the  unit  reduction.  There  was  a  certain 
limitation  to  this  law,  however,  in  that  small  unit  prices  rel 
quired  a  much  larger  percentage  reduction  than  large  units 
cl'  i •  i- i ■  -. -  In  haw  a|i]iri-i-iaiili-  i-i'iv.-t.  I'liiversal  transfers  and 
long  extensions  he  held  were  equivalent  to  fare  reduction 
and  have  some  stimulating  effect,  more,  even,  than  the  direct 
reduction  of  collected  fares.  A  convenient  expression  for  ridl 
ing  habit  given  was  "revenue  rides  per  annum  divided  by 
population."  For  San  Francisco,  the  maximum  city  in  the, 
country  in  riding  habit,  the  figure  was  375.  Philadelphia, 
showed  the  smallest  number,  or  2,'!7.  Glasgow  uus  I  he 
leading  British  city  in  riding  hal.il  with  a  figure  of  2:17.  and 
Leicester  was  the  smallest  with  125.  The  study  of  Che  riding 
habits  of  different  cities  showed  that  low  rates  of  fare  warn 
not  Important.  In  Cleveland  and  Toledo,  for  instance,  the  rial 
Ing  habit  is  not  high;  Cleveland  is  midway  in  the  list  of 
American  cities  and  Toledo  is  near  the  holioui  The  use  of  six 
or  seven  tickets  i<n   a  quarter  In  several   Amerlci  n  cities   wafl 

Studied    and    il     was    found     thai     in    every     i-asc    no    stimulations 

of   lidlnn   habit    was   found   ovei    the   natural    Increase  due   to 
in  imi.it  n.ii  .i  mi  certain  nth. a-  obvious  effects 

in   the  discussion   of  the   paper,   specific  figures  of  simllaB 
tudlea   in    various   cltle     b    irl I    the   contention    of    \i. 

Ml  w.ir       |.|.      i.il.il       bj        I-        R         V'-dl.       of      Stone      \        Webster 

Corporation,    Boston,     Mass.,    is     H.    steams.    ..f 
Mllwauki  e,  and   P    R    Coates,  of  Toledo. 

The  la   i   papei   oi   the  convention  was  "ivcscm   i>n>    intin 

.I    of  Labor .egrli  latlon,"  by  C    I.   s   Tim  i.  .     vie.    i'i.-si- 

i i   ih.    American   Rallwaj  a  Co.,   Phlladi  Iphl  i 

Index  Now  Ready 

'Flu     I  ml. ■■-.    to    Vol.   70  of    ENQINRKRINd    Xl'VVs   I i us   Im'i'II 

printed  and   will  be  mailed  thi     week   to  nil  mibuci  ibei  - 

h  ho  have  req I  a  copj   in  i rdnm  e  «  >''.  the  uoticd 

ue  of  Jan,  's.     \     n  u  >er    tnaj  havd 

i,  .  i  (.mi .  .1  the  'I"1 "  ■■■  we  repeal  here  thr  .1  1  opj  of  thd 
linlrx  will  be  'Hi  to  an]  reader  desiring  il  wlm  wnds  aj 
■•  qua  1  for  ii  to  the  Subsnripi Deparl menl . 
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By  D.  L.  Reabdbn* 
SYNOPSIS — The  most  southerly  transcontinental  rail- 
uaij  in  the  Western  Hemisphere  is  tin1  San  Antonio  Xa- 
huel  Huapi  Railway  in  northern  Patagonia,  Argentina. 
It  is  already  partially  completed,  and  will  extend  event- 
ually from  San-  Antonio,  Argentina,  to  Valdivia,  Chile. 
This  article  describes  the  existing  portions  of  the  railway 
and  gives  an  at  count  of  the  preliminary  and  location  sur- 
veys for  (he  projected  lines,  together  with  many  interest- 


shore  of  the  lake  for  some  100  km.,  thence  over  a  low  di- 
vide, and  around  the  western  ends  of  Lagos  Traful  and 
Villarino  to  the  Chilean  boundary  at  Pass  Cajon  Negro, 
in  the  crest  of  the  Andes,  where  a  tunnel  nearly  2  km. 
long  will  be  required.  This  pass,  situated  in  lat.  S.  10 
23',  long.  W.  71°  41',  is  at  the  head  of  the  Rio  Rupumin- 
ica,  whii  h  flows  northeasterly  for  some  70  of  80  km.,  and 
empties  into  Lago  Banco,  one  of  the  largest  lakes  in 
Chile. 

The  railway,  if  constructed,  will  probably  follow  this 
river  to  the  lake  and  along  its  north  shore,  thence,  in  a 
northeasterly  direction  through  comparatively  easy  coun- 
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ing   facts  in   regard  to  the   country  in   the  foothi 
southern  .  I  ndes  Mountains. 
'.■'. 

Proji Railway   System     The  San  Antonio  Vi 

hue]   Huapi  railway  now  under  construction  in  northern 

Patagonia  bj   the  Argentine  Qovei nt,  passes  through 

ne  adjacent   to  the    1 1  -i    para 

from  Puerto  San  Antoi n  the  Atlantic  coast  to  l. 

i    Xalnii'l    Huapi  in  the  Andes   Mountains, 
tance  of  about   650  km.     At   Lago   Nahuel    Huapi,  it   is 

pro] 1  to  <   tablish  an  industrial  city. 

Prom  the  terminu    ot    I  ■>  ■■>  Nahuel    H  uapi  there  are 

used   extensions.     The   western    extension    is 

planned  to  follow    in  a  northea  terh   direction  along  the 


try,  for  about  50  km.  to  a  connection  with  the  Chilean 
Longitudinal  railway,  which  has  a  Pacific  coast  terminus 
at  Valdivia, 

The  northern  extension  will  follow  down  the  Rio 
Limaj  for  some  distance  and  thence  along  the  eastern 
if  the  Amies  to  Sau  Martin  on  Lago  Lacar,  a  dis- 
■,  i  e  of  about  150  km.  The  southern  extension  will  fol- 
low the  south  shore  of  Lago  Nahuel  Huapi  to  Bariloche, 
thence  via  Lagos  Gutierre  and  Mascardi  and  the  Rio 
Manso  to  the  headwaters  of  thi  Rio  I  Ihubut,  a  dist 
of  about  350  km.,  and  from  there  in  a  southeasterly  di- 
oss  Patagonia  i<>  some  point  on  the  Atlantic 
i  oast . 

This  railwaj   system,  when  completed,  wi] 
area-  of  the  sheep  and  cattle  countrj   of  Patagonia,  thej 
beautiful  and  fertile  lake  ami  vallej  region  of  the  Andes, 
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and  will  be  the  mosl   southerly  transcontinental   railway 
on  the  American  continents. 

The  line  is  now  in  operation  from  San  Antonio  to 
Maquinchao.  The  construction  of  about  400  km.  has 
been  completed.  Final  location  to  Lago  Nahuel  Huapi 
and  plane-table  reconnaissance  surveys  on  a  scale  of 
1  :  50,000  of  the  western  extension  to  the  Chilean  bound- 
ary, the  northern  extension  to  San  Martin  and  the  south- 
ern extension  to  the  Rio  Chubut  have  also  been  com- 
pleted. 


Y\c.  2.    Sketch  M  w  of  Northern   Patagonia, 

Argentina,  Showing  Projected  Main  Line; 

Branches  Not  Shown 

These  railways  are  being  projected   by  the  Argentine 

Government,  a-  a  pari  of  the  genera)  plan  for  developing 

ountry.     The  Argentine   is  a  country  of  great    re 

sources,  and   the  credit  of  the  Government  is  good,  bul 

under  the  law  the  only  funds  available  I'm-  railway  con- 


constructed  from  the  discharge  data  shows  that  the  flow 
can  be  regulated  by  raising  the  low-water  level  of  the 
lake  about    1   m. 

Character  of  the  Country — The  climate  and  topo- 
graphic conditions  of  this  section  of  Patagonia  are  very 
much  like  those  of  eastern  Washington,  Oregon  and  Ne- 
vada. There  is  but  little  rainfall  during  the  summer  sea- 
son, and  the  country  is  subject  to  strong  winds.  From 
October  to  May  there  is  scarcely  a  day  when  the  wind 
does  not  blow. 

Along  the  Atlantic  coast  there  is  a  desert  strip;  fur- 
ther west  is  a  /one  of  plateaus  of  volcanic  rocks  and 
-nine  mountains  that  rise  to  an  elevation  of  perhaps  5000 
ft.  Beyond  these  mountains  is  again  a  broad  depression 
Idled  to  some  extent  with  glacial  deposits,  extending  to 
the  foothills  of  the  Andes,  which  arc  forested  up  to  the 
glaciers  of  the  Cordillera. 

The  Andean  region  is  one  of  lake  and  glacier  scenery 
of  great  beauty,  ami  it  is  destined  to  be  one  of  the  noted 
summer  resorts  of  the  world.  It  is  even  now  visited  in 
summer  by  large  numbers  of  people  from  Europe  and 
from  South  American  cities. 

The  Chile-Argentine  Co.,  a  German  corporation,  has 
a  concession  from  the  two  governments  for  operating  a 
transportation  line  between  Bariloche,  on  the  south  shore 
of  Lago  Nahuel  Huapi,  and  Punta  Varas,  a  station  of  the 
Chilean  Longitudinal  railway  on  Lago  Llanquihue. 
Small  steamers  ply  on  the  lakes,  and  between  them  is 
wagon  and   pack-mule  transportation. 


I  I    o    won   prom    venose   Laqo   1 1 1  --.    \  i      n      Mouth   oi    phi    Rio   Manso,   n 

oi    i  ii  i    Southern    Extension  of  the  San   A.ntonio   Nahuei    Huapi  Raii/wai 


pro  ided    From   the   sale  of  tin    pub  \t    Puelli Lago  Todo    Santos  al    the  western  base 

et ion  i    nuii'i    "i   le  of    the    main    divide    there    is   a    tourist    hotel.      In   ibis 

ttent.  mountain  range  arc  n  number  of  peaks   12,000  ft.  high* 

Po    ibli    H  i«.  . 'Mi     i      Vboul    15      everal  of  which  are  volcai s.     [n  the  mountains  there 

I      o  Nahuel  Huapi,  on  the  Rio      is  an  abundance  of  RbIi  and  ne,  vvhili   on  the  pampas 

dam  trge  herds  ol  guan and  osl  rich.'-  run  h  ild.    The  first 

o   i    101 hp.  of  dee-  160  km.  of  the  railwaj  line  present  no  difficulties  of  loca- 

ied.    The  avi  I  ion  nnd  consl  rin  I  ion  i    cept    can  ity  of  water.    The  Una 

rom  km.   150  to  km,  o    •     tl irli  a  port  ion  of  the 

iOO     i.m   Th(  area  plateau  which  is  badlj  broken  and  the  work  oi   location 

and   the  n  construe! i    one  h  hea>  ier. 
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TOPOGRAPHIC  AND  GEOLOGIC  SURVEYS. 111    1910,  while 

Buenos  Aires  as  a  delegate  from  the  United  States  to 
E  Internationa]  Map  Congress,  Bailey  Willis,  of  the 
nit<-(i  States  Geological  Survey,  entered  into  a  run- 
act  with  the  Argentine  Minister  of  Public  Works  to 
ikIucI  topographic  and  geologic  surveys  in  this  region, 
primary  objec-1  of  determining  the  artesian  water 
- 

In  January,  1911,  Mr.  Willis  sailed  from  New  York 
in  a  full  complement  of  engineers  and  geologists.  The 
riter  was  offered  the  position  of  chief  topographer,  bul 
is  unable  to  accept  <>n  account  of  unfinished  work  on 
c  Log  Angeles  Aqueduct.  The  investigations  carried 
it  during  1911  indicated  that  there  are  no  ground-water 
sources  in  the  region;  but  the  topographic  mapping, 
Inch  was  done  on  a  scale  of  1  in  100,000  with  20-m. 
nionrs  over  a  belt  some  30  miles  wide,  developed  The 
ot  that  the  original   location  of  the  railway  line  could 

improved.  So  Mi-.  Willis  was  instructed  to  secure  an 
igineer  from  the  States  to  relocate  the  western  portion 


grazing  was  very  scant  and  hut  little  grain  was  fed.  the 
horses  were  used  on  alternate  days,  to  enable  them  to 
stand  up  to  the  work.  About  15  km.  was  the  maximum 
distance  worked  either  way  from  camp.  The  party  gen- 
erally traveled  on  a  dead  run.  so  that  the  maximum  time 
consumed  in  travel  was  less  than  an  hour  each  way  per 
day. 

The  preliminary  survey  was  conducted  by  the  transit 
tadia  method,  controlled  in  azimuth  and  distance  by  a 
secondary  triangulation  system  carried  throughout  the 
whole  length  of  line  surveyed.  The  general  route  of  the 
survey  was  projected  on  the  1  in  100,000  topographic 
maps  (of  Mr.  Willis'  survey)  ;  and  the  geodetic  triangu- 
latiiiu  positions  were  recomputed  en  a  rectangular  co- 
ordinate sj'stem,  with  the  starting  point  as  the  origin. 
fur  the  secondary  system. 

Owing  to  the  open  country  and  commanding  position 
df  the  primary  triangulation  stations,  the  secondary  sys- 
tem was  very  economically  established.  A  large  number 
of  the  tie  points  were  obtained  directly  from  the  primary 
stations  by  solutions  of   the  three-point   problem.     Th  • 


Pig.    i.    Laoo  Lacab  San   Martin",  Terminer  of  the 

Northern    Extension  of  the  San  Antonio 

Xaiiiii.    Btapi     I:\ii.wav 

The  writer  was  i  ngaged  for  this  work  and  accompanied 
h\  J.  G.  Morgan,  of  Los   \    -  stant,  sailed  from 

New  Orleans  on  Aug.  10,  1912.     A  stop  of  five  da   - 
made  on  the  Isthmus  to  inspect  tli  the  Panama 

Canal:  and  several  days  was  spent  in  each  of  the  prin- 
cipal ports  on  the  wesl  coasl  of  South  America. 

From  Santiago,  Chile,  we  proceeded  I"  the  southern 
the  Chilean  Government  railway,  and  then  i 
the  Ancles  to  Bar iloehe,  on  Lago  Nahuel  lluapi.  Ai  Bari- 
loche,  we  were  mel  bj  the  topographer,  W.  B.  Lewis,  of 
the  American  contingent,  who  conducted  us  eastward 
through  the  region  to  be  surveyed,  .to  San  Antonio,  Ar- 
gentina, on  the  Ulantii  coast,  where  the  party  with  the 
tnenl  was  assembled.  We  then  moved  westward  to 
II  u  hi  l.hian  in  the  vicinity  of  km.  150,  where  the  sur- 
\e\  of  -      tarted  on  <>,  I.  13,  1912. 

Pill  l.l  M  I  N  \l;v     Si   i:vi  \ 

I    c  part}  was  composed  of  the  partj  i  hief,  tran-dman. 

level  man,  draftsman,  five  rodmen,  k.  capataz,  or  forej 

man,  and  six  to  ten  peons;  and  the  equipment  included 
10  head  ol  horses  and  mules,  .amp  wagon  and  Baddies. 
All   membei  lartj    were   furnished   with   saddle 

Two  peoi  me. I  the  field  pai 

for  the  bores  and  prepare  the  lunch  ai   noon.     As  the 


5.    Dam  Site  on    mm    Rio  Limat,  L5  Km.  below 
the  octlei  of  lago  nahuel  111  wl:  looking 
West  \><\\  ird  lhi    Andes 

average  distance  between  the  tie  points  was  about    I  km., 
so  that  one  tie  for  each  day's  work  was  obtained. 
stadia  line  was  plotted  to  a  ■  I  1  he  error  dis 

uted  before  anj  topography  was  plotted. 

In  order  in  confine  the  area  covered  by  the  preliminary 
topograph}  to  as  narrow  limits  as  pi  ?sible,  the  rout 

ted   in  advani  e  o  j,  bj    the  lo- 

ineer,   and    was    ma  i  ked    l\\    Bags   tied    ! 
brushes,  to  guide  the  topographer.     A  stadia  ham! 

was  used  i"  great  ad  van  tag i  this  reconnaissance  work. 

grades  being  established   bj   means  "i    the  wire  intervals 
in  the  telescope. 

Topoob  vein    P  m;i  v     The  party  was  com- 

posed of  the  transitman,   recorder,  four  to  live  roi 
ami   levelmen.     The  rodmen    followed   oul    the  contours, 
and  gave  shots  at  all  i  hanges  ot  dire.  Hon.    The  levelmau 
assisted  in  spotting  the  rodmen  on  the  contour. 

The  control   in   elevation   was  carried   bj    the  transit- 
man,  duplicate  readings  being  taken  between  all  bri 
stations.     In  cases  where  the  difference  in  elevation  be- 
tween two  transit  stakes  was  too  great  to  obtain  the  dif- 
ference   hv    a    direct    level    reading,    the    interval    m 
was  used  and  checked  by  n  vertical  angle  reading. 

<>n    Hat    and    ro  ind    each    8-m.    contour   was 

traced  out,  but   on   thi  m.,  and  in 

some  i  ir  only  was  i  illowed. 
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Maps — The  stadia  notes  were  plotted  to  a  scale  of 
1 :  4000  on  sheets  0.5  m  by  0.75  in.  in  size.  Each  sheet 
was  divided  up  into  kilometer  squares,  and  the  lines  num- 
bered to  correspond  with  the  coordinate  system  of  the 
triangulation.  On  these  sheets  the  line  was  projected 
profiles  constructed  and  comparisons  made  between  alter- 
nate routes. 

Erboes — The  errors  in  closure  of  the  stadia  line  were 
small,  and  except  in  cases  where  the  azimuth  was  in  error 
at  the  closing  point,  but  little  adjustment  was  necessary. 
The  discrepancy  in  elevation  of  the  stadia  line  obtained 
by  comparison  with  the  profile  levels  over  the  locate:!  line 
is  shown  in  the  accompanying  table.  From  this  table  it 
is  seen  that  tin  total  difference  between  Km.  465  and  Km. 
628  4-  500  was  0.4!)  m..  and  the  masimum  intermediate 
variation  was  1.34  m. 

TABLE  SHOWING  DISCREPANCY  IN  ELEVATION  BETWEEN 
STADIA  LINE  AND  I-ROFIi.E  LEVELS 


Kilometer 

469  +00 
482+640 
483  +  260 
483  +  640 

;-  |    -  340 

490  +  900 
494  +  S40 
502  +640 
502  +  940 

.-,111    -  IK) 

:.lu   -  500 

:,1  1     -  SIKI 

514    ■  00 

521    -  no 

:.l<i  |  200 
:.U    ■   600 


Meters 

Approx. 
elev. 
S95 
935 
975 
985 
985 
990 
990 
987 
inm 
1020 
1022 
1030 
1035 
1045 

I 

1075 
1080 
1050 

1020 

1060 

I  

1030 

890 
940 


Meters 
Discrep- 
ancy 

o.oo 

0.00 
—0.09 
—0.17 
— 0  30 
—0  19 
+0.10 
+0.23 
+0.28 
+0.54 
+0.55 
+0.67 
+0.72 
+0.61 
+0.86 
+0.66 
+0.67 
■ii  62 
+0.52 
-n  18 
■ 
if  70 
0  89 



0    i] 

,., 

0     6 

-  ii  79 

■  l   05 

+  1.22 

0  9  . 

(-0.81 

,i  ,- 

1  in 



I    19 


Kilometer 

556  +  500 

557  +  300 
55S  +  00 

561  +  400 

562  +  400 

564  +300 

565  +  300 

566  +  500 
jo7  +  00 

569  +  100 

570  +  200 

574  +  00 

575  +  500 
.-,7..    ■    Mm 

571  i  t  111! I 
57'.)  ■  '.mi 
581  +  900 
584  -'ii" 
587  +  700 

18 

7in    -    7IIO 

593  -  UK) 

594  300 
597    •  600 

600  +  200 

601  -i  ii  i 
i.iii,  -  800 
608    -    -'nil 

500 

61 1  ■  200 
613  I  Hi" 
1,15   •   700 

616  ;    

617  I   ii"" 

617       

618  •   711" 



620   t  7(1" 

iOO 


Meters 

Meters 

Approx. 

Discrep- 

elev. 

ancy 

1030 

+  1.10 

1040 

+  1.33 

1060 

+  1.34 

1110 

+  1   12 

1100 

+1.05 

1080 

+0.92 

1060 

+0.80 

1040 

+0  98 

1030 

+0.99 

1010 

+0.92 

1000 

+0.90 

970 

+0  65 

965 

+0.64 

965 

+0.50 

970 

+0.43 

960 

+0.46 

960 

+0.39 

950 

+0.56 

950 

—0.05 

985 

—0.10 

1010 

+0.34 

1050 

+0.15 

1030 

+"  27 

11 1110 

+"  24 

950 

+0  32 

925 

+()  11 

895 

f"  "7 

875 

+"  "4 

si, 5 

+0  00 

351 1 

.  0  "1 

832 

0  09 

si  5 

—0.25 

825 

SI  5 

—0.12 

815 

—0  20 

815 

—0.21 

820 

—0.20 

810 

—0.21 

800 

—0.24 

77" 

—0.49 

Th,  work  was  thoroughly 

in  projei  i  ing  thi    line  upon  i  tie  ground  bj   means 

irofi  I'--,  which  were  in  all  cases  identi- 

cepting  in  "        di  taih  which  3-m.  contours  would 

lint  bring  out;  and  in  no  case  was  ii   found  aeeessaxj  bo 

a<  i  I'uni  of  i  i  I'H-  in  the  map. 

Pboorebg    -The  preliminary  Burvey  was  completed   to 

r.     loche,  Jan.  13,  1913,  three  months  from  the  date  of 

I  ,i -_' 1 1 1 1 ,  i 


,i„  i„i,i 


01 

8   Is 


I.iii    VI  in-.     ,SunVE1 

\  to  proceed  to  San   Lntonio  on  the   \i 

I. mill   cork!  hi   ili"  comple! ion  of  field  order  to 

I  me,  the  line  wa 

i  ,:  inm  i 

Inm   of   Hi''    |U'  Ilium. ii 

About  two  we<  ;  me,  t  >>  routi    n  a    devoted  to 

iphy   in  Hi"   i"" 

|    COVl         II",      Ih,      I   C  ,      in, i      i. nun 


grade.  It  had  been  decided  to  increase  the  maximum 
grade  from  1.3%  to  reduce  construction  costs.  The 
minimum  radius  of  curve  used  on  the  1.6%  ruling  grade 
was  300  in.,  equal  to  a  :i°  48'  metric  or  a  5°  50'  standard 
curve.  The  grades  were  not  compensated  for  curvature, 
so  that  virtually  the  ruling  grade  was  1.8%. 

It  was  assumed  that  the  broad  considerations  affecting 
the  location  had  received  proper  attention  from  the  per- 
sonal examination  of  the  country  and  from  the  studies 
and  comparisons  of  the  different  routes  made  from  the 
topographic  maps;  so  after  the  line  had  been  fixed  ap- 
proximately in  position  upon  the  ground  as  shown  by  the 
projection  on  the  topographic  map,  it  was  considered  that 
the  map  had  served  its  purpose  and  that  future  studies 
for  minor  changes  should  be  based  upon  this  preliminary 
location. 

Field  Maps — To  accomplish  this,  tracings  of  the  topo- 
graphic maps,  showing  the  topography,  the  projected  line 
and  grade  elevations  every  100  m..  as  given  on  the  pro- 
file of  the  projected  location,  were  made  and  carried  into 
the  field  by  the  locating  engineer.  The  azimuth  and  dis- 
tance to  each  P.  I.  from  the  nearest  transit  station  of 
the  preliminary  line  were  scaled  and  written  on  the  trac- 
ing. From  these  data  flag  poles  of  bamboo  were  set  at 
each  P.  I.  by  stadia.  The  line  was  ranged  out  between 
the  P.  I.'s,  when  not  intervisivle,  and  carefully  examined 
by  eye.  Any  necessary  changes  in  position  of  the  P.  I.'s 
were  then  made  and  the  changes  were  marked  on  the  trac- 
ing, which  was  then  turned  over  to  the  transitman  in 
charge  of  the  location  party. 

Lost  motion  in  the  party  was  thus  reduced  to  a  mini- 
mum, and  the  line  was  staked  out  at  an  average  rate  <>f 
about  3  km.  per  working  day.  Accidental  errors  in  the 
chaining  were  detected  by  comparison  with  the  scaled 
lengths  of  the  tangents,  and  the  angle  measurements 
were  checked  against  the  triangulation.  The  discrepancy 
in  azimuth  a!  Km.  165  was  I' 30",  and  the  maximum  at 
intermediate  points  was  <>nh  %'  00". 

Station  Markebs  Three  sizes  of  stakes  were  used: 
lxlxl2-in.  for  the  20-m.  stations;  2xlxl8-in.  for  the  100- 
ni.  stations  and  1x1x18  in.  for  the  kilometer  stations. 
The  numbers  on  the  kilometer  and  100-m.  slakes  were 
stamped  with  branding  irons.  Near  each  kilometer  stake 
a  1x4x36  m.  B.  M.  pos!  was  planted.  These  were  painted 
white. 

Si  m  \i  \i:y 

The  physical  characteristics  of  the  line  between  Km. 
465  mill  Km.  638  I-  500  are  given  in  the  Eollowing  sum- 
mary : 

\I.II.\MI      .1 

i  -i  ,i  ,i,  tangent,  m  im,s7:i 

Total  in  ourve,  m 53.632 

iv,  cunt.  ,,i  i.-i iii-i,i  09  l 

P I  curve  :in  \i 

Longe  i  tangi  m,  m.,  6728 

.  I,. ,,  i,    i  i.iiti"  ni  ,in  17 

'             i  ■  ,  i ,    ■  ,  , , ,                    ...  ills 

Total  numb,  ■  ol  curvi      ■,,  809 

Tol  ,1  .1,  'I to  right . 

Total  dofle to  left  IOO  ' 

Total  deflection  

i 

I  Ii  '' 1  ilol ,  .     I 

lurve,  i"  SOI    IS 

<;u  viirs 

1  o|  ,|  |i  ngi  I         I  ,1.  m  i     0  I  • 

Total  longtli  in  ii  ■  .  m  08,840 

Total  li-wttli  in  lull,  i"  80,630 

SI5 
1  1,1  ll  I  -II.  ,,,  

ml  I  ill,  ,,,  i,  I  . 

ill  ni  '  I  il '  I"   1 1 

!         I  i   '■ 

hi, inm 
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EARTHWORK 


Per  kilometer. 


STRUCTURES 


ulvert  pipes,  m.  diam. 
ulvert  pipes,  m.  diam. 
Qasonry  box  culverts,  i 
asonry  arch  culverts,  n 
asonry  arch  culverts,  n 
asonry  arch  culvert,  m 
eel  bridges,  m.  span. 


eel  bridge,  i 
eel  bridges,  l 
eel  bridge,  n 
eel  bridge,  ] 


span . 
i.  span 
span 
span 


1 ,6,5.5,26S 
410,363 
392,024 
689,142 


0.60 
1.00 
2.00 
2.00 
3.00 
5.00 
5.00 


_es,  long  (50  m.  span!  . 

eel  bridges,  m.  long  (60  m.  span) 

Total  length  of  bridges  835  m. 
Mine  tunnels— total  length  1530  m. 
Longest  tunnel,  800  m, 


lesw  3R@cE  Sesi  Wall  aft  Ms&ia» 
Ihsiftftsiira    Beach,  L.  So 

A  heavy  rock  sea  wall,  which  is  claimed  to  have  with- 
stood without  damage  the  battering  of  the  sea  during  the 
severe  storms  of  Dec.  25-26  and  Jan.  3-4,  is  that  under 
construction  at  Manhattan  Beach,  L.  I.  The  effects  of 
these  storms  on  the  weak  shore  bulkheads  of  Seabright, 

Sand-,,      Ashes^"10" '>?'0'~>\     /HoS-ton  Rocks 


Fig. 


—20- >J< tf-V'-^^'x -2?'4 >J         E~Nl« 

1.    Ski  n  ii   Showing  Steep  Slope  and  Method 
in-  Filling  in  Behind  the  Sea  Wall 


X.  .1..  ami  the  damage  at  Arverne,  Rockaway,  Sea  Gate, 
etc.,  were  described  in  Engineering  News,  of  Jan.  8. 

The  above  sea   wall  lias  been   under  construction  for 
the  past  three  years  and  stretches  From  the  junction  of 


tend  to  Sheepshead  Bay  inlet,  making  a  total  length  of 
2^4  miles. 

The  sea  wall  is  constructed  of  rocks  weighing  from 
one  to  five  tons  each.  It  is  40  to  50  ft.  wide  at  the  base 
and  about  10  ft.  wide  on  top.  as  shown  in  the  sketch 
(  Fig.  1  ).  The  rocks  are  obtained  from  the  excavation  of 
the  new  Lexington  Ave.  subway.  Xew  York  City,  and  are 
lightered  over  to  the  job,  where  they  are  unloaded  by  der- 
rick boats  shown  in  Fig.  1. 

The  sea  wall  at  Corbin  Place  extends  about  800  ft. 
out  into  the  water.  At  this  point  beach  erosion  by  the 
action  of  the  sea  had  been  severe.  Through  the  protec- 
tion of  the  sea  wall  the  beach  (about  1500  ft.  long  and  of 
varying  width)  has  been  rebuilt  and  retained.  The  re- 
maining part  of  the  sea  wall  was  built  about  300  ft.  off 
shore  and  the  intervening  space  rilled  in. 

The  reclamation  work  was  performed  in  the  follow- 
ing manner:  Alter  the  construction  of  a  given  section  of 
the  rock  wall,  ashes  obtained  from  the  Xew  York  Edi- 
son Co.  and  lightered  over  to  the  job  were  placed  by  the 
derrick  boats  against  the  inside  of  the  wall.  The  ash  fill, 
2(i  ft.  wide  at  the  base  of  the  wall  and  Id  ft.  wide  at  the 
top,  effectually  preventing  the  sand — which  was  now 
pumped  in — from  escaping  through  the  interstices  of  the 
wall.  The  sand  suckers  worked  day  and  night  and  this 
badly  scoured  portion  of  the  beach  was  rebuilt  in  one 
month.  The  sand  suckers  were  situated  at  the  end  of  a 
wooden  trestle.  1000  ft.  long.  The  trestle  is  just  visible 
at  the  extreme  left  of  the  photograph.  In  the  tilling-in 
process,  the  old  shore  bulkheads  which  formerly  served 
as  a  protection  to  the  beach  property  are  covered  by  three 
to  lour  feet  of  .-and. 

The  work  is  carried  on  under  the  direction  of  Charles 
Voorhees,  Engineer  for  the  Manhattan  Reach  Estate-. 
by  O'Brien  Bros.,  Inc.,  contractor-,  of  5  i  South  St..  New 
York  City.  The  information  contained  in  this  article 
was  obtained  from  the  contractor. 


A  More  Liberal  Policy  Toward  Settlers  on  I'.  S.  Iteclnnin- 
tion  Service  Projects  was  agreed  on  as  desirable  in  a  confer- 
ence between  Secretary  of  the  Interior  Lane  and  senators  and 
representatives    from    irrigation    states    on    Jan.    2:».      Congress 


Method  op  Construction  op  the  Sea  Wall   it  the  Badli   Scoured  Portion  oi    Brighton   Beach 


Corbin  Place  and  Oriental  Boulevard,  at  the  southwesi 
corner  of  Brighton  Beach  to  the  water  fronl  of  the  Or- 
iental Hotel  ai  Manhattan  Beach,  about  1 1 L.  miles  east. 
v  here  the b1  rucl  ion  work  is  in  p  I  the  preseni 

time     I  Ihin.iioU   i  in  ,ii 1  .1  year)  the  *  a  wall  fl  ill  ex- 


uiii  be  asked  to  double  the  time  now  allowed  for  the  repay- 
ment of  the  clamatlon  worka,  makln 
10  Instead  of  10  years,  The  Mrst  payment  under  the  new 
plan  would  bi  5'  of  the  total  on  making  application  for 
water  re  would  then  be  live  years  free  from  pay- 
ments, then  live  y<  in  with  B  installments  and  Anally  ten 
m  en  t  s, 
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It1'®.!!®  FeedlesFj,   Hew  YoirSi 
S&^.&©  Bavtrg?©  Casagil 

By    G.    F.    SlIi  KNEY* 

In  order  to  provide  water  fur  the  Champlain  division 
of  the  new  Barge  Canal,  it  was  necessary  to  reconstruct 
tin'   bypasses   around   the    locks   of   the  old    Glens   Falls 


Feeder,  a  navigable  channel  some 
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miles  loner  through 
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which  watei  from  the  Hudson  River  will  be  brought  to 
the  summit  level  of  the  canal.  These  bypasses,  which 
were  designed  by  the  writer,  are  all  similar  in  construc- 
tion to  thai  3hown  in  Plan  No.  I.  ami  the  accompanying 

,ut  vary  in  1<  ag1  h  &i  •  ording  to  location. 
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Each  consists  of  a  channel  1G  ft.  wide  and  at  least 
4  ft.  deep,  with  concrete  walls  at  the  sides  and  a  concrete 
bottom,  the  latter  forming  a  series  of  level  steps  separated 
by  vertical  drops  3  ft.  deep  (Fig.  1).  The  lengths  of 
the  level  portions  are  arranged  so  that  the  channels  eon- 
form  approximately  to  the  slope  of  the  ground  surface. 
Across  the  head  of  each  bypass  is  a  bulkhead  shown 
in  Fig.  2,  containing  four  2x3-ft.  openings  with  sluice 
gates,  and  a  siphon  spillway,  the  latter  having  a  cross- 
sectional  area  of  6  sq.ft.  The  bulk- 
4«-..  .//-V" ;-. -I ..>]  heads  are  identical    at  each    of  the 

eight  bypasses  on  the  Feeder  and 
they  are  of  interest  on  account  of  the 
spillways. 

The  maximum  amount  of  water  re- 
quired for  the  operation  of  the  canal 
is  estimated  to  be  26(1  cu.ft.  per  sec. 
and  at  normal  stage  of  water  the  four 
sluice  openings  will  supply  252  cu.ft. 
per  sec,  while  8  cu.ft.  per  sec.  will 
spill   through  the  siphon. 

The  pools,  which  the  bypasses  con- 
nect, are  small  in  area  with  normal 
water  surfaces  slightly  below  the  tops 
of  the  embankments.  The  maximum 
permissible  rise  in  the  water  level  is 
(i  in.  which  fluctuation  docs  not  ad- 
mil  of  much  storage  ami  consequently 
the  rate  of  outflow  must  be  practic- 
ally the  same  as  the  rate  of  inflow  or 
else  the  embankments  will  be  over- 
topped within  a  brief  period  of  time. 
While  the  sluice  gates  will  ordinarily 

be  set  so  as  to  teed  tile  same  amount 
of  water  at  each  bulkhead,  some  varia- 
tions 111  the  flow  will  oeciii'  occa- 
sionally on  account  of  lockages  or  from  other  causes. 
Any  increase  in  the  How  will  be  taken  care  of.  automat- 
ically, by  the  siphon  spillway  which  has  a  capacity  of 
711  cu.ft.  per  sec.  and  operates  when  a  rise  of  '■'>  in.  in 
the  pool  occurs.  The  How  through  the  siphon,  being 
under  a  head,  is  al  a  high  velocity  and  thus  a  large  vol 
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rime  of  water  is  discharged  through  a  small  conduit.  An 
overflow  spillway  to  provide  for  variations  in  flow  when 
the  depth  of  water  on  the  crest  is  from  3  in.  to  6  in., 
would  have  been  of  considerable  length  and  at  several  of 
the  sites  there  was  no  .-pace  available  for  such  a  struc- 
ture. The  inlet  of  the  siphon,  placed  4  ft.  below  the  nor- 
mal water  level,  is  -.'  ft.  high  by  6  ft.  wide,  with  an  area 
of  12  sq.ft.  The  conduit  contracts  just  beyond  the  in- 
let to  a  section  of  1x6  ft.,  which  is  maintained  to  a  point 
just  beyond  the  crown  and  thence  gradually  changes  to 
a  section  2x3  ft.  at  the  outlet,  keeping  a  constant  area 
of  6  sq.ft.  throughout.  The  crown  or  highest  part  of 
tlie  siphon  extends  from  y2  ft  below  to  y2  ft.  above  the 
normal  water  level,  so  that  a  small  amount  of  watt"  - 
through  the  siphon  at  all  times,  there  being  no  objection 
to  tin?-  waste  since  water  is  constantly  being  fed  through 
the  sluice  openings. 

An  air  vent  4  m.  high  by   1.2  in.  long,  which  controls 
the  action  of  the  siphon,  pierces  the  upstream  wall,  at  the 


I 


Downstream    View  or  Siphon   Spillway. 
Glens  Falls  Feeder 


normal  water  level    (Fig.  2).     Th tlel   of  the  siphon 

is  never  completely  submerged.  The  siphon  primes  when 
the  water  surface  rises  3  in.  and  at  thai  stage  the  top 
of  the  air  \ cut  is  submerged  1  in.,  so  that  no  air  can 
pass  into  the  crown.  The  water  Bowing  through  the 
crown  exhausts  the  air,  remaining  above  the  water  level, 
and  the  siphonic  action  is  immediatel)  established.  The 
priming  lake-  place  very  quickly,  in  fait  a-  soon  a-  there 
fieienl   depth  of  water  to  complete  ly  sea]  the  air 

vent.      When    the    water    in    the    | 1    is    drawn    down,    so 

a-   to  expose   the  top  of  tin,   vent,  air   rushes   into   the 
crown  and  the  siphonic  action  cea 

In  order  to  test  the  efficiency  of  the  siphon  a  sharp- 
crested  weir  was  placed  at  the  lower  end  of  one  of  the 
bypasses  to  measure  tin  discharge.  The  weir  was  made 
of  a  '.'-in.  plank,  having  an  iron  plat.'  with  it-  top  .due 
machined  bo  a  true  plane,  projecting  above  the  wood,  on 

-I  ream    side.        \    Vertical    plank    at    cadi    end.    with 

a  similar  iron  plate  ou  iis  inner  edge,  extended  above  the 
crest  and  reduced  il,e  length  to  13.93  ft.  The  crest  • 
nreir  «raa  0.95  ft.  above  the  bottom  of  the  channel,    Ba 

irds  were  placed  in  the  channel  above  the  weir  '" 
check    the  velocitj    and   to  equalize  the   Mow    acrost   the 

Tie-  head  on  the  weir  was  measured  by  a  bottle  gage, 
in  a   -idling  box,  the  -tall   of  which   wae   graduated   to 


Depth  on  weir         Discharge 

ft. 

eu.ft.  per  se< 

1.19 

68.9 

1.21 

Til   - 

1.20 

69.9 

1    21 

70  - 

1    21 

7n   - 

1   211 

69  9 

1    2ii 

69  9 

1   21) 

09  9 

1    _', 

7n   - 

1.20 

69.9 

1.21 

70.  S 

1.20 

69.9 

hundredths  of  a  foot.  This  gage  was  located  at  the  side 
of  the  channel  16  ft.  above  the  weir.  A  similar  gage 
measured  the  head  on  the  siphon.  A  series  of  observa- 
tions were  made,  while  the  siphon  was  in  full  operation, 
reading  the  gages  at  one-minute  intervals. 

The  discharge  was  computed  by  Bazin's  formula 
Q  =  m  lli  V  2gh  using  the  coefficient  m  as  determined 
for  a  weir  0.98  ft.  high  and  correcting  the  length  of  the 
weir,  on  account  of  the  end  contractions,  by  Francis*  for- 
mula /  =  /'  —  0.2  h. 

The  result  of  the  test  is  shown  in  the  following  table: 

1  on  siphon    Efficiencv  of 

ft.  siphon  % 

5   M  60.3 

5.66  61    8 

5.67  bl  0 
5.70  61.6 
5.72  61  S 
5  74  60.6 
S  75  60  5 
5  77  (.11  1 
5  75  61.3 


Average 61.19 

Other  tests  made  on  a  small  model  siphon  gave  an  ef- 
ficiency of  l.V(  and  it  is  believed  that  even  higher  ef- 
ficiencies may  be  obtained  by  modifying  the  design 
slightly  so  as  to  reduce  the  losses  in  head  that  occur. 

The  Production  of  Petroleum  in  1013  in  the  United  States 
exceeded  that  of  any  previous  year,  according  to  the  estimate 
of  David  T.  Day,  of  the  U.  S.  Geological  Survey.  The  amount 
produced  was  240,000,000  bbl.,  as  against  222.113.21S  bbl.  in 
1912;  and  the  rate  of  increase  of  production  was  greater  at 
the  end  of  1913  than  at  the  beginning  of  that  year.  Cali- 
fornia increased  at  least  10.000.000  bbl.  over  1012.  reaching 
almost  100,000,000  bbl.  The  consumption  in  California  almost 
equaled  the  production;  and  the  addition  to  stock  was  very 
small.  Oklahoma  also  showed  a  significant  increase,  with 
about  6"^  addition  to  the  stock:  Texas  and  Louisiana  in- 
creased their  production.  The  output  of  the  Gulf  field  de- 
clined, but  this  was  more  than  offset  by  increases  in  northern 
Louisiana  and  Texas.  Wyoming  showed  an  increase  from  the 
Salt  Creek  field  of  about  400,000  bbl.  Other  states,  generally, 
shewed  a  decline,  which  was  greatest  in  Illinois  (over  6,000,- 
1  .lil.) 

A  Report  on  Flood  Protection  at  Fort  Wayne,  Ind  ,  has 
been  made  by  A.  W.  Grosvenor,  of  Fort  Wayne,  to  the  Fort 
Wayne  Citizens'  Flood  Prevention  Committee.  Th.-  report 
States  that  the  St.  Mary's  River,  one  of  tin-  two  streams 
torming  the  Maumee  River  at  this  point,  brought  down  the 
larger  pari  of  the  water  which  caused  the  flood,  and  that 
li  tion  of  the  channels,  due  to  tilling  in  and  other  ob- 
structions by  the  owners  of  property  along  tie-  hanks,  was  a 
large   contributory   cans.-. 

crest  of  the  flood  reached  an  elevation  4  to  6  ft. 
above  the  highest  previous  Hood  levels,  those  of  1883  and 
190S.  The  How  through  tin-  city  at  the  cresi  of  the  March 
is  estimated  as  about  20,000  on, ft.  per  second.  In  addi- 
tion, th..  St.  Mary's  River  discharged  about  (emu  eu.ft.  per 
!  through  the  Maumee,  through  a  9-mile  dry  channel 
which  bypasses  tin-  .city,  and  some  9000  eu.ft.  per 
overflowed  the  flat  divide  between  the  Maumee  and  the  Wa- 
bash   Rivers. 

As  flood   protection  measun  s,   ii    is  proposed   to   .nil. 
i  .a    channel,   th..  dry   vallej    which   extends   from   the  St. 
Mary's    to   the   Maumee    Rtver,    and  I    Wayne,    in 

which  there  is  now  located  ■>  6  ch,  called  the  Trier 

Ditch,    9.1    miles    lot  tiannels   of   tie    st     Mary's,   St. 

Joseph,   an.i    Maumee    Rivers'   tl  Wayne  arc   to   he 

Improved  and   regulated   for  a  i  eu.ft. 

pei      el.   which,   witli   a    How    of  about    f000  ou.ft   i 

through   the  cutoff  channel,   win   allow   for  a   total   flood   How 
i  he  cltj    of  son..    3  t, ii  ft.  per  second. 

General   bridge  Improvi  essarj    within   the  city, 

soiiio  bridges  requiring  onlj  raising,  while  others  require 
additional  spans  or  ...mi. l.-t.  replacement  At  the  same  time. 
the    channel    will    be    given    uniform    depth    bj    dredgl 

maintain     tie'     water    line    In     the     lOW-Water    seasons,     movable 

dams  of   the   lype   used   •■,,   th..   New    fork   State    Barge   Canal 

none     walls     and     dikes     along     the     livers 

and   channels  are  I    of  the  entire  lm- 

i.-.l    .il    about    (1,801 
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SYNOPSIS — Like  many  other  cities,  St.  Louis  is  fac- 
ing the  problem  of  increasing  its  water-supply  to  pro- 
vide for  the  growth  of  the  city.     J I  has  now  commenced 

work  on  the  duplication  of  its  intake  si/stem  for  the  pres- 
ent supply  from  the  Mississippi  River,  while  an  independ- 
ent supply  front  the  Missouri  Hirer  is  contemplated.    The 
panying  article  outlines  the  general  conditions  and 
-  the  present  and  proposed  works. 
v 
The  city  of   St.  Louis,   with  a   present   population  of 
about    730,000,   draws   its   water-supply   from   the    Miss- 
issippi  River,  and   has   its   intake   works   located   at   the 
Chain  of  Rocks,  about  10y2  miles  above  the  Eads  Bridge. 
The  present  intake,  which  was  completed  in  1892,  com- 
prises    a    7-ft.    tunnel    about    2200    ft.    long,    extending 
from  the  pumping  station  for  550  ft.  to  a  short  shaft 
and  then  1600  ft.  under  the  river  to  a  7-ft.  intake  shaft. 
The  end  of  this  shaft   is  covered  by  a   masonry  tower, 
having   inlei    ports   and   gates   at   different  elevations  of 
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Fig.  1.    Plan  of  Old  and  New  Intakes  at  Chain-of- 

Rocks  in  tin:  Mississippi   River,  fob  the 

Wati  r-Si  pplx  of  St.  Louis,  Mo. 

the  lower  portion.     The  maximum  capacity  of  the  tun- 

aboul    I  10,1 ,000  gal.  daily.     The  average  daily 

pumpage  for   1912  was  al I  98,000,000  gal.,  including 

wilier  for  cleaning  and  flushing  the  Bettling  basins  and 
thai  lost  by  evaporation,  leaks  id  basins,  etc. 

The  river  water  being  muddy,  all  the  supply  is  treated 
by  a  clarification  proa  s,  using  lime  and  iron-sulphate 
a-  the  coagulanl  and  passing  the  water  through  a  Beriea 

ling  basins.     This  plant  ia  the  limiting  feature  of 

the  supply  system,  as  its  capacity  may  be  Less  than  90,- 

000,000  gal.  under  favorable  conditions,  while  for   1912 

oi     impl    m    vs    aboul  85,000,000  gal., 

and  tl  ■   98,000,000  gal.    The  clarificati to 

be  superseded  by  filtration.    The  two  ] m 

by   Edward    E.   Wall,   the  water  commissioner,  in 
of  Oct.  m  w  nli 

i  iption  of  the  new  sand  filter  plan!   which 
nii.l.  ■  on  and  which  will  have  a  daily  capacity 

'         •  I      ,  .     \  I    V  I  i. 

■    Foi    1912  was  nl t  30,1 I 

mption  ha    beei oi 

now  aboul  120  gal.  per  day.    I 
i 1 1  ommendcd  He  ;i  meai 
'        1912,   the   maximum  consumption 

f  hot  and  i  old  weather, 

i."'.   ol   thi    foi     ummei 

demand    w  hich 

Mr 


Wall  considers  that  a  still  stronger  argument  is  the  fact 
that  only  by  measuring  the  quantity  used  by  each  con- 
sumer can  an  equitable  adjustment  of  rates  be  made,  or 
a  definite  knowledge  obtained  of  what  becomes  of  the 
water  pumped.  At  present,  about  33%  of  the  water  is 
metered,  and  this  is  used   mainly  for  business  purposes. 

Troubles  of  the  Present  Intake 

The  capacity  of  the  present  intake  system  is  subject 
to  reduction  and  interruption  by  two  causes:  (1)  insuf- 
ficient inlet  port  area  at  low  stages  of  the  water  level ; 
and,  (2)  blocking  of  the  ports  by  ice.  The  location  of 
the  intake  tower  in  relation  to  the  ice  conditions  is  such 
that  nearly  every  winter  there  is  serious  trouble  from 
ice.  The  exceptionally  serious  conditions  of  1911-12, 
when  the  flow  was  practically  shut  off  and  the  reservoirs 
almost  exhausted  before  it  could  be  renewed,  were  re- 
corded by  Mr.  Wall  in  our  issue  of  Feb.  1,  1912.  As  a 
result  of  earlier  experience  he  had  undertaken  the  con- 


Pig.  2.   Old  and  New  Tunnel  Connnections  at  the 
Pumping  Station,  St.  Louts,  Mo. 

Struction  of  a  new  port  bu1  this  had  not  been  completed 
at  the  time.  This  additional  port  enters  the  shaft  below 
the  base  of  the  tower,  and  is  approached  by  a  short  elbow 
tunnel  whose  vertical  end  opens  through  the  river  bed. 

ruder  the  original  arrangement,  at  low  stages  of  the 
river  only  l">  sq.ft.  of  porl  area  were  available,  and  a 
velocity  of  I  ft.  per  sec.  was  required  to  maintain  a 
pumpage  of  a!  the  rate  of  120,000,000  gal.  With  the  new 
gate  the  area  is  increased  to  65  sq.ft.  and  the  velocity  is 

ispondingly  reduced  to  3  ft.  per  see.     This  is  based 

on  a  clear  pori  opening.  Al  certain  seasons  of  the  year 
the  river  carries  a  considerable  amount  of  slush   ice  or 

frazil  ice.     This  cai i   be  kepf  ouf   by  screens,  and  the 

higher  the  velocity  the  greater  amounl  of  this  Blush   ice 

will  he  carried  through  the  tu 'I  and  into  the  we1  well 

ai  the  pumping  station.  There  il  must  be  removed  by 
■  pei  lal  \  e\  ore  and  ol  her  machinery. 

\i  these  particular  times  the  ports  are  likely  to  be 
bloi  i  id  more  or  less  by  ice  cakes  and  by  slush  ice  freez- 
ing i"  the  si  reens.    This  results  in  increasing  the  velocity 

and    on  i.  a      n-    I  ho   ai  I  III  ission   of  si  u-h    lie    until    I  here    may 

be  ii  much  ice  in  suspension  in  the  wel  \\ <d I  that  the 
pumps  i  anno!  be  operated. 

\  i  w    \\   \  I  i  i:     I  •    I  \  R  r 

In  view  of  conditions  above  described,  hul  more  es- 
pecially in  view  of  i  in  mull  iialulii  v  of  a  city  of  this  size 
being   dependenl    entirely   upon    ih •   intake   for   its 
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water-supply  .  Mr.  Wall  has  for  some  years  urged  the  con- 
struction of  a  new  intake  tunnel  and  shaft  which  will  not 
only  duplicate  the  facilites  but  will  eliminate  some  of  the 
troubles  incident  to  the  present  system.  The  old  and 
new  intakes  are  shown  in  Fig.  1. 

The  new  works  were  authorized  in  November,  1912. 
and  after  some  difficulty  in  getting  satisfactory  bids,  the 
contract  was  let  in  June,  1913,  to  the  Fruin-Colnon  Co., 
of  St.  Louis,  at  $490,355.  By  Dec.  1,  1913.  the  shore 
shaft  had  been  sunk  and  the  tunnel  had  progressed  about 
400  ft.  in  each  direction  from  the  shaft.  The  coffer-dam 
for  the  intake  tower  had  been  completed  and  pumped  out, 
and  preparations  had  been  made  for  commencing  work 
on  the  masonry. 

The  location  of  the  new  tower  is  such  that  there  will 
be  less  trouble  from  ice  blockades.  The  problem  of  slush 
ii  e  and  the  removal  of  this  ice  from  the  wet  well  will 
still  have  to  be  considered,  but  will  be  less  troublesome. 
With  the  two  intakes,  water  may  be  taken  at  points  where 
the  ice  conditions  are  most  favorable,  and  with  the 
greater  port  area  and  consequent  lower  velocities  there 
will  be  less  of  this  ice  drawn  through  the  tunnel  into 
the  well. 


J40-, 
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'  Screen  House  and  Chamber 
~  -New  Screen  House 
..  -New  Screen  Chamber 


pointed  ice-breaker  on  the  upstream  end,  while  the  down- 
stream end  has  beveled  corners.  It  is  built  into  the 
rock  bed  of  the  river  and  at  the  base  it  is  70  ft.  long 
and  26  ft.  8  in.  wide,  while  at  the  top  (Elev.  114)  it  is 
GO  ft.  1  in.  x  23  ft.  10  in.,  with  semicircular  ends.  The 
tower  is  of  concrete  faced  with  granite,  and  the  top  is 
finished  with  a  corbelled  coping  course.  The  tower  proper 
is  surmounted  by  a  gatehouse  containing  the  machinery 
for  operating  the  gates.  This  building  is  of  stone,  with 
brick  interior  finish  and  concrete  roof.  Its  floor  is  at 
Elev.  11  T.  and  the  height  is  3?  ft.  6  in.  to  the  cornice. 
Access  to  this  gatehouse  is  by  a  ladder,  the  tower  being 
reached  by  boats.  The  construction  is  shown  in  Fig.  4. 
The  interior  of  the  tower  is  formed  with  two  wells; 
one  of  these  is  10x11  ft.  (with  semicircular  end)  form- 
ing an  upward  extension  of  the  intake  shaft,  and  the 
other  is  a  rectangular  chamber  16x8  ft.,  the  two  being 
connected  by  a  port  in  the  partition  wall,  which  is  fitted 
with  gates.  There  are  numerous  intake  ports  through 
the  walls  of  the  tower,  these  being  arranged  on  the  sides 
and  the  downstream  end,  and  entering  the  wells  at  dif- 
ferent elevations  for  use  at  the  varying  stages  of  water 
in  the  river.     All  of  these  ports  are  4x6  ft.,  and  will  be 
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The  Intake  Tunnel— The  new  intake  tunnel  will  be 
abort  28oo  ft.  long,  extending  from  a  new  screen  cham- 
ber at  the  we\  well  of  the  pumping  station  to  an  intake 
shaft  and  lower  located  some  soil  ft.  north,  and  easl  of 
the  present  tower.  This  is  shown  in  Figs.  1  and  2.  It 
is  at  practically  the  same  elevation  and  made  as  the  old 
tunnel.      It    will    he  of  circular   section,    finished    to  an 

outside  diameter  of  8  ft.  and  will  he  Ii I  with  <■ :rete. 

In  the  excavation,  no  rock  projections  are  allowed  within 
9  in.  of  the  finished  interior  surlier. 

The  profile  i-  shown  in  Fie.  ;;.  From  the  screen  cham- 
ber the  tunnel  has  ;i  descending  grade  of  o\  for  560  ft. 
to  ;i  shore  shaft,  and  beyond  this  h  has  an  ascending 
grade  of  I   in   1000  for  •-'■'.':;  I   ft.  to  the  intake  shaft,     Ii 

a  atraighl  line  except   Eor  a  curve  of  so  ft.  • 
(covei  ing  an  angle  of  51    i  a1  the  si  reen  chamber.     At 
hore  shaft,  the  Boot  of  the  tunnel   ;.  aboui  90  ft. 
below  the  surface,  or  51   it.  below  the  river  bed,  while  at 

the  intake  it   w  HI  he  ;ii i   :;  i    ft.   below    the   river  bed. 

ii  this  poinj  there  ie  practically  no  mud  or  Band  deposil 
upon  the  rock  he, i  of  the  river.  Prom  the  shore  shaft 
;i  connecting  tunnel  will  run  to  the  pump-pii  shaft  at  the 
■  lime  plant  The  Bhafta  will  be  s  ft.  diameter, 
with  p.'  in.  com  rete  lining. 

Tut;  I\t\m  Tim  i  i:  The  tower  covering  the  top  ,,f 
the  intake  shafl  ie  a  rectangulai  structure  formed  with  a 


fitted  with  fixed  screens  on  the  outer  end.  and  with  slid- 
ing screens  and  gate-  on  the  inner  end.  these  being  elec- 
trically  operated    from    the  gatehouse   above. 

In  the  concrete  are  embedded  •"■-in.  fiber  duets  for  the 
elect  rie  cables,   and   several    2-in.    brass   pipes,   as   shown. 
The  latter  will  he  available  for  forcing  steam,  water  or 
air   under   pressure   in   order   to  clear  the   gates   o 
should  this  become  necessary, 

\  r»     Si  eet.V    PROM    Till:    M  [SSOUR1    RlVEE 

It  is  expected  that  b\  L935,  the  city  will  have  reached 
a  population  of  one  million  ami  m  regard  to  future  in- 
crease of  tin'  water-supply,  Mr.  Wall  considers  that  steps 
should  he  taken  to  consider  a  supplj  of  sufficieni  cap 

to    meet    the   demands    until    ahout     I960.      This    means   a 
supply    of    not     less    than    300,000,000    gal.    daily,    unless 
measures  are  taken   to  apply   meters   for  all  consumers. 
In  Mr.  Wall's  opinion,  the  limn  ,.f  the  enlargemeni  of 

the    Mississippi     River    plant     lat     Chain    of     Rocks)     is    a 

working  capacity   of   150,000, gal.  daily.     Tin-  will 

Suffice    until    ah,, ul     1923,    and    will    allow     ample    time    to 

consider  the  questi if  new    water-worke  and  to  com- 
plete  such  works  before  there  is  any  liability  of  a  water 
famine.     To  double  thai  capacity   (to  300,000,000 
at   the  pro-cut  -ite  would  necessitate  large  addition-  to 
the  pumping  station  ami  purification  system,  as  well  as 


E  N  ( )  1  X  E  E  R  I  X  < !     X  E  W  S 


Slate  Rtxrf- 


nal      Plan 


I.    'I'm  I      PAKI    TOWEII    INI)  GAT1     H Mil     MISSISSIPPI    RlVEH,  FOIi    Mil     WATElt-SUPPLY  OF  St. 

1    11  1   .    Mo. 


,„  the  "ii-.  while  it   would  add  greatly     to  bring  the  total  daily  capacit]  in  300,000,000  gal.     in 

addition  in  this,"  the  Chain  of   Rocks  location  ie  no!  so 
desirable  at  m  wa  i        ago ;  the  quality  of  the  water 

I   plan)   ;i-  ab  Poi   uch   as   in   require  expensive   purification   treatment, 

tin    cil       mii      nil   be  <    tended  eventually,  and     the  supply  is  difficult  1 aintain  at  certain  times,  and  il 

i    located   fa  m  ■  ■     itate    double  pumping  ai  .-ill  times. 

■   i  of  Hi'-  pre  i  ni   inn  In  view  of  the  above  lit -  an   invi   tigal  ion   ha 

•    tin     in. mi     would    involve     been  undertaken   in   regard   in  an  additional   and   indc 
.i  emenl   of     pendeni    upplj   Prom  the  Missouri  River,  with  the  resull 

b  I  iin  .  that  a      itabli    lo  i h  i    I n  found  aboul  nine  mile 

idditional  plan!      above  Si.   Charh       Mo     approximate!]    due   weal    from 
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tin'  city  and  16  miles  from  the  Eads  Bridge.  The  water 
would  be  pumped  9  miles  to  a  purification  plant  and  res- 
ervoirs  near  Stratman's  Hill,  and  from  this  point  the 
water  could  be  delivered  by  gravity  at  the  city  limits 
(T  miles)  at  the  pressure  now  carried  in  the  high-pres- 
sure pipes.     This  project  is  shown  by  Fig.  5. 

The  project  has  been  investigated,  and  surveys  and 
soundings  show  a  favorable  location  for  an  intake  (about 
:;t  mile  above  that  of  the  St.  Louis  County  Water  Co.), 
at  a  puint  where  the  depth  of  water  near  the  south  bank 
of  the  river  will  admit  of  placing  the  intake  tower  so 
near  the  bank  as  to  be  connected  with  it  by  a  bridge. 
The  tunnel  and  shaft  would  be  9  ft.  in  diameter,  with 
sufficient  capacity  for  an  ultimate  supply  of  200,000,000 


1  Intake  Shaft  and  Tunnel 

2  Pumping  Station 

3  Force   Main 

4  Reservoirs  and  Filter  Plant 
5 .  Gravity  Main 

6    Present  Intake  and  Pumping  Station 
/..Present  City  Limits 


In.  ...   Plan  of  Proposed  New  Water-Supply  System 
from  the  Missouri  River,  for  St.  Louis,  Mo. 

gal.  daily.  From  the  lower  to  the  bluffs,  where  the 
pumping  station  would  be  located,  the  distance  would 
lie  alioul  '!•  mill',  from  the  pumping  station  to  the  res- 
ervoirs, 9  miles,  there  would  be  two  steel  mains  6V-> 
ft.  diameter,  with   provision   for  a   future  third  main  to 

give  the  full  capacity  of  300, i, gal.     These  would 

cosl  almiii  $25   per  ft.   for  each  main. 

The  estimate  of  cost    for  this   Missouri    River  supply 
M    is  given   below.      It    is   assumed    that    a    working 
capacity  of  100,000,000  gal.  dail]   would  be  sufficienl  for 
many  years. 

Capacit) ,  100,000,000  gal 


Intake  tunnel  and  tower 
Bank  protection 
i        ping  plant 

Coaculatin 

'  ii  U  i    I.:i    in* 

' 

Mi  iiil.ni ..in  mainn,  steel 



\       I  .,1  .I.  with  provision  i  100,000,000 

.  ithoul     ucl    provi  ■-.. 


M...:, 

500,000 

j:i7.i;<mi 
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if  inn  in  i-.i .  i  iii  i  iPAcm   - m 


planl 

HI. 

. ttcpl 

i    iron 

Tol  .1 
i        ...  i  tot  200,000.0(1 


11,460.000 

[,088  000 

150,00(1 

1,016,400 

1,018,760 

119,80  1,070 


With  Missouri  River  water  taken  from  this  location  it 
is  probable  that  the  cost  of  treatment  (softening  and 
filtering)  would  be  materially  less  than  that  of  treating 
tin.  Mississippi  water.  The  former  is  somewhat  higher 
in  scale-making  elements,  but  owing  to  ihe  direction  of 
the  currents  below  the  mouth  of  the  Missouri,  much  of 
the  water  now  taken  at  the  present  intake  is  Missouri 
River  water. 

The  reservoirs  for  a  working  capacity  of  1imi.imhi.ihm. 
gal.  would  include  a  set  of  preliminary  settling  basins 
holding  200,000,000  gal.,  a  pair  of  coagulating  basin- 
holding  1,500,000  gal.  each,  and  clear-water  basins  hav- 
ing a  total  capacity  of  not  less  than  KM). 000,000  gal. 
The  filter  plant  would  consist  of  not  less  than  30  units. 
each  of  5,000,000  gal.  daily  capacity.  From  this  plant, 
two  ?-ft.  steel  mains  ($27.50  per  ft.  for  each  main)  would 
extend  to  the  city  limits,  beyond  which  48-in.  cast-iron 
main-  ($16  per  ft.)  would  connect  with  the  present  dis- 
tribution system. 


3ttninif»   Irawairag  HM©e!&s  asa 

Treating  timber  in  vertical  cylinders  or  retorts,  instead 
of  m  the  usual  horizontal  cylinders,  is  a  feature  of  a  new 
planl  for  treating  wood  paving  blocks  which  has  been 
patented  by  J.  B.  Card  and  Frank  McArdle,  of  Chicago, 
and  built  by  the  Chicago  Creosoting  Co..  at  Terre  Haute. 
End.,  during  1913.  In  a  paper  read  at  the  annual  meet- 
ing of  the  American  Wood  Preservers  Association,  Mr. 
Card  stated  that  the  plant  has  demonstrated  its  ability 
to  treat  the  blocks  at  much  lower  cbsl  than  with  the  hori- 
zontal cylinder. 

There  are  two  tanks  11  ft.  diameter  and  14  ft.  hiuli,  room 
being;  left  for  ;i  third  tank.  They  are  made  from  ,-hi.  steel 
plates  butt-strapped  insi.li-  and  cut.  the  bottom  being  on  a 
slant  of  about  45°,  with  a  4-ft.  door  at  the  low  point.  Th. 
tanks  are  supported  by  a  structural  steel  tower,  tin-  top  ..I 
the   tanks  being   38   ft.   above   tin     ground. 

The  object  was  not  only  to  relic. ■  the  cost  of  treating 
blocks,  luu  also  t..  separate  tin-  tie  treating  work  from  th 
block-treating  work,  as  it  is  a  hard  problem  to  deliver  ties  and 
blocks  at  the  same  time  and  keep  everyone  satisfied.  In 
this  case  the  tie  plant  furnishes  the  power  for  the  block 
plant  and  both  can  run  at  full  capacity  and  not  interfere 
with  each  other.  Bach  tank  has  a  capacity  of  ton 
:!e.-in.    blocks. 

The  blocks  from  the  saw  are  delivered  to  a  V  shaped 
trough,  and  carried  to  tile  top  of  the  tanks  bj  a  cable  eon- 
running  in  this  trough  with  sin.  plates  bolted  to  the 
cable  even  J  ft.  in  dropping  the  l. locks  int..  the  tanks,  a 
small  amount  of  oil  is  run  into  the  tank  until  :!  or  I  yd.  of 
1. 1. .its    fall    in.    when    the    oil    is    run    mil    and    the    tank    allowed 

to  (ill.     Blocks  falling  on   top  ■.'   one  anotl  ei     in    not   injured 
in  any   way.     it   is  not   necessarj    to  paj    anj    attention   to  the 

tanks   when    Riling       The   tank    will    load    solid    to   the   top   with- 
out   any    placing    of    blocks       When    one    tank    is    filled    the    trap 
in   th.    conveyoi    le   opened   to  the  second   tank.     The  wo 
the  block  mill  is  continuous,  there  being   no  stops  In  thii 

for     BWltChing      .'I      le  m     ■     .  's.     etc. 

'I'h.    temperature  of  the  solution   is  maintained   by  a 
drum  full  of  steam  coils  outside  of  tin    tank,  it   being  heated 
ami   circulated   at    the   sam<    time       \    tank    will   empt; 

ml.,  a   ...  i    in   J  '  .    nun  .    i  ml   in    less   than   live   minutes   it    is 

I.,    be    filled    again. 


\\  kj    Fart    I'niuiii    Service    is    Expensive     "A 
train  of  SO  cars     and  tl  id  sized  fast   freight — will 

imi  average  more  than  six  revenue  tens  p.r  ear.  or  a  revenue 
train  load  of  800  tons    about  one-halt  the  Ohio 

DlVlBtOn,    which    carries    ftbOUl  list    freight 

revenue    train    load    on    faal    freight    of   less   the 

i:     \      ii.     ..ii.    Qen     Supt.,    Baltlmon     .\     Ohio    South 

I;    I: 
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T-vyxE&imeSs  km  Ssiira  FiraiEiiCflSC© 
By  L.  E.  Tobkey* 

On  account  of  the  very  heavy  grades  which  exist  in 
many  parts  of  the  city  of  San  Francisco,  Calif.,  street- 
railway  and  highway  tunnels  carrying  the  lines  of  streets 
under  the  hills  have  been  under  consideration  for  some 
time.  Several  articles  in  Engineering  News  in  the 
past  have  described  different  projects,  but  it  has  only 
been  within  the  past  few  months  that  active  work  has 
started  on  any  one  tunnel.  At  present  in  San  Francisco 
one  highway  tunnel  is  under  construction  and  two  street- 
railway  tunnels  have  been  designed,  one  of  which  will 
probably  be  started  soon. 

_-»-a_^.  .V'sttvJ  Rars. Z4'C.tvC. 

Waterproofing , 

4MLayerof 


vinous  Rock  Pavement  with  Binder 

Fro.  l.   Typical  Section  through  Stockton  St.  Tun- 
nel, San   Frani  isco 

These  three  tunnels  arc  the  Stockton   St.   tunnel,  the 
Twin    Peaks  tunnel,  and   the    Fillmore   St.   tunnel.   The 
ton   Si.  tunnel   is  located  at  the  north  part  of  the 
city  and  will  open  a  connection  between  the  business  dis- 
trict and  tin    VimIi  Beach  district  and  will  be  one  of  the 
-  communications  to  the  1915  exposition.     The  Fill- 
mor<   St.  tunnel  is  also  ;■'   the  north  end  (if  the  city,  but 
west  of  Sin,  i  ton  St.,  and  also  will  open  a  way  to  the  ex- 
position, il    i'   i-  decided   Lo  build  ibis  now.     The  Twin 
Pei       tunnel  i>  in  the  center  of  the  city  and  carries  Mar- 
■    hills  know  n  a-  T\\  in  Peaks. 

3~ Ply  Waterproofing rj~i  •    * '  r> — r-~- 


downtown  districts  to  the  outlying  residence  districts 
to  the  southwest.  The  Fillmore  St.  tunnel,  while  it  is 
reasonably  certain  that  it  will  be  constructed  during  the 
tunnel  activity,  is  not  yet  advanced  to  a  degree  that  will 
admit  of  discussion.  The  Stockton  St.  tunnel  is  under 
construction  as  noted  below,  and  the  Twin  Peaks  tun- 
nel is  to  be  taken  up  quite  soon.  The  funds  in  each  case 
are  to  be  raised  by  property  assessments,  which  are  to 
be  levied  in  proportion  to  the  theoretical  benefit  that 
will  accrue  to  each  owner.  As  is  usual  in  such  cases,  the 
courts  have  been  resorted  to  to  test  the  legality  of  the 
proceedings. 

Stockton   Street  Tunnel 

The  Stockton  St.  tunnel  is  on  the  line  of  Stockton  St. 
between  Sutter  anil  Sacramento  Sts.,  a  distance  of  900 
ft.  It  will  have  the  effect  of  relieving  the  congestion  on 
Kearney  St.  and  Montgomery  St.  and  providing  a  route 
through  the  less  congested  retail  district  to  the  section 
known  as  North  Beach.  No  difficult  prospecting  was 
necessary  to  determine  the  nature  of  the  ground  through 
which  the  tunnel  was  to  be  driven  because  the  1906  lire 
had  swept  the  hill  clean  and  there  is  still  sufficient  open 
ground  where  the  formation  can  be  determined. 

The  tunnel  is  to  be  put  through  the  hill  for  the  entire 
width  of  the  street,  and  no  provision  is  to  be  made  for 
surface  traffic  over  the  hill.  This  is  made  possible  by 
the  fact  that  the  south  slope  of  the  hill  is  so  steep  that 
very  lew  teams  ever  tried  to  negotiate  it  either  up  or 
down. 

The  tunnel,  as  shown  in  Fig.  1.  is  of  elliptical  rein- 
forced-concrete  arch  section  with  a  50-ft.  clear  span 
and  a  rise  of  !!•  ft.  above  curb  level.  There  is  provided  a 
roadway  of  ,"i(i  ft.  and  two  sidewalks,  each  7  ft.  wide. 
The  details  of  the  construction  and  id'  the  reinforcement 
arc  shown  m  the  figure,  li  is  to  be  waterproofed  on  the 
outside  and  backed  up  with  loose  broken  stone  so  that 
the  drainage  will  lie  five  lo  the  side  tile  drains  which  will 
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in.   "    Typii    i    ~     no     iiioiinii  Twin   Peak      Mahkei    St,  Tunnel,  San    Francisco 

ton    St.   and    Fillmore   St.   tunnel     ai I      drain   to  e  center  drain   running   under  the  roadwaj   of 

thi    pn   enl  al   Icasl   >     trei  U   <       the   tunnel.     The   interior    airfare   is   to  be  of  concrete 

in    thi    munii  ipal     treel  cai  pla  ter.    Tl itrai  I  pi  ii  e  i    B337,0 ompletc  w  itli 

trin,  ii.'  to  which  wah  nuthorfied  in  1  rina   oi    '"   tures,   which    latter   will   i uinl    to  aboui 

!6,  I'M:;,  wil  ,  .  per  Unit,      ^boul  '.'I .yd,  of  c irete  and   150 

i        i          i  ■                         to  bi  ed  »         Ioiib  of  steel  are  to  be  u  ed  in  the  construi  tion, 

In  afford  <  I  trail  il  from  <  u  The  tin I  "-1    begi •' I.  L918,  and  on  Jan. 
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ietwen  portals  is  911  ft.,  the  bore  proper  being  730  ft. 
n  account  of  the  open  cuts  at  the  portals.  There  is  a 
aliform  grade  of  4.29%.  It  is  being  driven  from  three 
eadings,  which  are  to  be  stoped  between  to  place  the 
orms  for  the  concrete  arch.  When  the  entire  length  has 
hits  been  arched  the  core  will  be  removed  by  the  steam 
hovel.  On  Jan.  1,  the  three  headings  were,  respectively, 
129  ft..  392  ft.  and  656  ft.  of  the  total  730  ft.  Of  this 
ength  111  ft.  had  been  concreted  from  the  south  end  of 
he  tunnel. 

Twin  Peaks  Tunnel 

The  Twin  Peaks  tunnel    is  to  In-  exclusively  used  for 
lectric  street  cars,  and  will  be  provided  with  two  tracks 
md  two  sidewalks  somewhat  above  the  grade  of  the  track. 
naking  a  section  similar  to  the  station  section  of  rapid 
ransit  subways.     The  tracks  are  to  be  provided  with  a 
bird  rail  ami  the  cars  which  operate  therein  will  have  a 
bird-rail  shoe  in  addition  to  the  trolley  pole.     The  tun- 
nel   will   enter   the   Twin    Peaks   at   the   westerly  end   of 
Market  St.  ami  extend  southwesterly  on  the  line  of  that 
street   at  a  grade  of  3%  to  the  summit,  then  drop  at  a 
grade  of  1.1">',   to  its  western  terminus  near  Sloat  Boule- 
ard.     The  total  length  is  to  he  about  13,000  ft. 
A    very   complete   prospect   of  the   formation   through 
which  it  is  to  pass  has  been  made.     From  the  test  holes 
which  were  sunk  it  was  found  that  the  formation  through 
which  the  tunnel  passed  is  extremely  variable.     On  this 
account   the   section  has  been   varied  to  meet  the  particu- 
lar earth  c liiion  expected  at  different   locations.     In 

general,  the  tunnel  is  to  be  of  reinforced  concrete  of  ap- 
roximately  the  circular  i  ro — ection  shown  in  Fig.  2. 
The  thickness  of  the  arch  ;ii  the  top  varies  somewhal 
with  the  formation,  and  where  the  tunnel  will  res!  on  rock 
the  rut  in-  lower  arch  below  the  rails  is  dispensed  with. 
One  section  of  aboul  L600-ft.  length  is  to  be  rectangular: 
in  the  middle  of  the  length  the  earth  cover  is  so  light  that 
iart  will  lie  carried  on  as  cut-and-cover  work. 
Th.  tunnel  '-  to  In.  ventilated  from  two  ventilating 
stations,  one  near  cadi  of  the  portal-.  These  stations 
will  make  a  complete  i  hange  of  air  everj  20  mm.,  which 
will  require  the  fan-  to  -apply  aboul  l  16,000  cu.ft.  of 
ail  per  min.  This  air  will  be  forced  into  the  air  passage 
which  occupies  the  dome  of  the  section  and  will  filter 
.  h  louvers  at  regular  intervals.  This  upper  air 
-  provided  in  the  elliptical  section  b.v  a  hanging 
ceiling,  shown  in  Pig.  2,  but  in  the  square  section  there 
"ill  be  no  special  air  passage,  the  section  being  ventilated 

only  as  it  Berves  for  tl utlel  of  the  air  from  the  arch 

section.  The  ceiling  shown  in  Pig.  2  is  a  thin  concrete 
dab,  reinforced  with  bars,  which  rests  on  a  concrete 
beam  bung  at  intervals  by  steel  rod-  to  the  arch  section 
above. 

This  tunnel  is  so  long  thai   n   requires  two  interned 
ubwaj   stations,  one  called  the   Eureka   Valley  sta- 
tion   near    the    Market    St.   entrance,    and    Laguna 

Hon, la  station  aboul  3000  ft.  from  the  western  portal. 
The  former  n  ill  be  in  the  n  i  tangular  or  Hat  top  section. 
and  access  to  n  will  be  had  by  stairs  exclusively.    The 

■'■  ill    be   of    more  elaborate   i  ,,n-l  ru,|  mil.   being    pro 

vided  « ith  elevators  and  staii 

The  oust  of  the  tunnel  complete  will  be  aboul  $4,000,- 
000,  or  $300  per  foot.  As  before  tated,  the  tunnel  is 
being  built  for  electric  car-  exclusively,  but  whether  pri- 

valelv    nn  ncd    railroad-    «  ill    u   ,     n    01     I  he    municipal    rail 

mad  i-  vet  an  ope,  question.     The  idea  seem,  to  be  to 


build  the  tunnel  and  then  if  the  city  is  not  prepared  to 
use  it.  for  the  municipal  road  to  lease  it  or  rent  it  by  the 
year  to  a  private  company.  At  present  there  seems  to  be 
no  definite  plan,  but  it  is  probable  that  by  the  time  it  is 
ready  for  use  the  city  will  have  a  definite  municipal  sys- 
tem laid  out  looking  toward  the  use  of  the  tunnel. 

The  tunnel  construction  is  under  the  jurisdiction  of 
the  Board  of  Public  Works.  The  plans  were  prepared 
li\  M.  M.  O'Shaughnessy,  City  Engineer,  and  the  a-- 
sistant  engineer  in  charge  is  Geo.  J.  Couchot. 

Iinap©E3&gvEii&    Hsimps'ovesimeiatt   Work 

oira  fihe  BaMIstmoE*®  C®,  GM©  R„R,* 

I'.y  Prancis  Lee  STUARTf 

We  have  in  Chicago  90  miles  of  railroad,  mostly  with- 
in the  city  limits.  We  are  spending  a  great  deal  of  money  in 
Chicago,  mostly  for  the  elimination  of  grade  crossings; 
whether  the  diyision  of  that  expense  is  a  proper  one  for  the 
railroads  to  bear  or  not  is  a  question,  but  for  the  growth  of 
Chicago,   it  is   the   right   thing.      They    need    it. 

On  the  Chicago  Division,  in  the  last  few  years,  we  have 
double-tracked  all  except  25  miles  of  the  27s  miles,  and 
the  road  is  one  of  the  best  workable  stretches  of  railroad  on 
our  system.  At  Chicago  Junction  we  put  in  a  yard  recently 
that  holds  about  7000  cars.  That  was  a  necessity  to  make 
classification  for  delivery  to  our  various  connections  and  also 
to  prepare  for  Chicago  deliveries. 

Next  in  line  comes  the  New  Castle  Division,  which  is 
also  a  low  grade  division,  and  in  good  shape.  There  is 
still  a  section  of  bad  grade  around  Akron  which  is  under 
consideration.  In  the  city  of  Akron  we  badly  need  team 
tracks,    freight   house   facilities   and   industrial   connections. 

The  Pittsburgh  Division  is  one  of  our  most  serious  prob- 
lems. There  we  have  heavy  grades  and  many  other  things 
to  meet  and  cope  with.  Our  track  from  Sewickley  to  Glen- 
wood  is  a  crooked  one.  and  the  expenditure  which  we  will 
have  to  make  between  these  points  is  so  great  that  we  have 
been  deferring  it.  We  will  soon  have  to  build  a  bridge  across 
the  Allegheny  River  which  will  cost  S2.500.000,  in  addition  to 
our   large   expenditures   in    Pittsburgh. 

From  Connellsville  to  Cumberland,  we  have  a  fine  rail- 
road over  the  Allegheny  Mountains.  ai  Somerset  we  have 
built  a  new  yard,  and  a  low-grade  line  from  Rockwood  to 
Garrett,  and  have  opened  up  Sand  Patch,  which  was  a  dim 
cult  problem  to  handle,  by  building  a  new  double  track  tun- 
nel   se    thai     we    Will     lie    able    to    handle    aboul     IS I 

the  mountain  eastbound. 

Between     Cumberland     and    Grafton,     we     have    in     ree< 
years   aim,. si    rebuilt    a    railroad     built    yards   at    Grafton   and 
Keyser,     helper     stations,     third     tracks,     reduced     lengths     of 
helpei     grades,    made    open    outs    of    tunnels,    and    have    three 

ni    tunnels   at     Kingwood    in    place   of   . 

"n   the  Cumberland    Division,   the   north  and  south  avenues 
come   together   in   Cumberland   and   disgorge   all   their    i 
between    Patterson    Creek    and    Cherrj    Run,     That    is   o 
Hi'    densest    pieces   of   railroad    in    the   country.      We   have   at 
1500   leaded   cars   eastbound   a    day.      We    hope    we    wilt 

h»ve   I We  are  gradually  preparing  to  handle  it  if  we  can 

The    prosperity    of    tin'    Baltimore    *    Ohio    Railroad 
and   of  West    Virginia  ami   othei    sections  depends  oi be 

Ing    able    to    take    care    of    the    business     heie    as     i!     c  ,  ,. «  s 

We  have  added  third  tracks  and  built  a  yard  at  Cumbo, 
and  we  have  now  undertaken  the  biggest  expenditure  on  the 
Baltimore  8  'due  Railroad,  that  is.  to  open  the  neck  of  the 
bottle   at    the    Magnolia    Cut-off.     On    ebven    nubs    there    we 

will    spend   $6,000, Cor   two  additional   tracks,    which    takes 

out  the  Hansrote  helpei  grade  and  makes  possible  the  reduc- 
tion Of  the  ruling  grade  Of  the  division,  and  saxes  5.8  miles 
in    dista in  . 

ti   has  in  constructive  tines  about   all   the  problems  which 
""i  could   Imagine,     At   the   west   end.   where   the   fout    tracks 
are  at    the  same   grade,   ami   along    the   river   bank.    tin.   river 
•    narrowest   waterwaj    for  miles  on  ell  nd  we 

">:   « all   l'i   ti    high,  in  e 
em     banks       w  e    have    tunnel      on    tani  i  nl     ma    tunnels    en 
curves       We    have    bridges    at    right    angles    and    bridges    en 
skews.      Wi     are    taking    .mi    in.     present    Doe    Qullj    tunnel 

under   traffic,    ami    makli u    ..pen   cut      We   have 

threi     actions  with  rock  bluffs  alongside  of  our  railroad  from 
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SO  to  100  ft.  high  and  we  have  to  take  them  down  without 
interfering  with  traffic  in  any  way.  At  danger  points  we  are 
using  every  safeguard  of  which  we  know,  and  are  safe- 
guarding our  road  in  a  way  that  has  never  been  done  by 
any  railroad  in  this  country.  We  are  spending  money  to 
do    it. 

I  will  tell  you  something  that  might  interest  you  about 
our  blasting.  We  have  men  down  on  the  tracks;  we  have  an 
operator  near  the  holes  and  fire  by  dispatcher's  order,  and 
have  two  flagmen  and  an  inspector  of  the  blasting  who  in- 
spects every  hole,  sees  how  much  dynamite  is  put  in  and 
uses  his  best  judgment.  These  are  old  men  in  the  business 
but,  of  course,  they  sometimes  fail.  Some  days — as  often 
as  for  ten  days  in  succession — we  make  successful  shots 
arid  just  shake  up  the  rock,  and  then  comes  a  day  when  the 
bottom  will  fly  out  and  down  on  our  tracks  and  occasionally 
causes    delay. 

At  Brunswick  we  have  put  in  a  westbound  fast  freight 
classification  yard.  As  on  the  lakes,  one  of  our  difficulties  on 
the  Baltimore  Division  is  the  holding  of  loads  for  full  car- 
goes for  boats.  We  used  to  hold  the  loads  at  Brunswick  and 
it  congested  traffic,  so  we  have  added  900  cars  capacity  to 
our  Curtis  Bay  Yard  at  the  head  of  the  coal  pier.  We  are 
considering  building  another  pier  there.  We  need  such  a 
pier,  not  only  to  handle  the  increase  in  our  business  but  as  a 
tire  insurance  and  safety  precaution.  We  have  excellent  fa- 
cilities in  Baltimore,  but  we  are  having  difficulty  to  keep 
pace  with  the  growth  of  business  and  get  our  traffic  for  the 
east    through    the    city. 

In  Philadelphia  we  are  facing  quite  a 
serious  proposition.  The  city  claims  out 
line  across  the  city  to  the  Delaware  River 
front  is  an  actual  barrier  to  the  progress 
of  Mi'  city,  and  we  are  making  arrange- 
ments with  the  city  to  elevate  our  road 
and  move  down  along  the  waterfront,  and 
we  will  have  the  situation  in  very  good 
shape  within  a  reasonable  time.  But — it 
•  osts  money.  At  Staten  Island  we  have 
ewhal  to  our  capacity  for  busi- 
ness. We  have  a  new  covered  pier  and 
we  had  our  bulkhead  line  'Hanged  and 
pushed  out,  and  we  now  own  over  400" 
feet  of  waterfront  on  the  Arthur  Kill  for 
future  developments  when  St.  George  be- 
■  'v.-?-  In  Manha  ttan  we 
itlonal  freight  pier  near 

nd    have   boughl    a    whole  square,   which   we 

prevlou  !6th    St     and    llth     \  ve     a  nd   are   put  ting 

up  an  8-story  concrete  warehouse  on   the  site  now,  which  will 

be  moi  respect,  and  we  think   it   is 

to  bring   us  bu8im 

.Vow.    while   we   have   been   .- ■  < I « l i 1 1 l  tai  ilities  and 

improvements,    we    havi ughl     hea    iei     motive    powei      Pa 

!  1 1  ados    and    Mallets    for 
■  'i    our    bridges    a  nd    I  racks.      w  hei  e 
■  his  alone,    mi  sta  nda  rds   of    the    old    ei 

In  out  6  out  ol 
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to  0.2 
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addil  ional     fi 

hard    work, 
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Well  aft  Floireimcej,  K.air&o 
By  H.  M.   Plaisted* 

The  definition  of  dirt  as  "matter  out  of  place"  was 
well  illustrated  recently  in  the  case  of  the  intake  well 
of  the  water-works  at  Florence,  Kan.,  the  well  having 
become  so  choked  with  deposil  that  special  means  were 
required  to  (lean  it  out.  The  deposits  of  15  years  had 
been  inerea  ed  by  debris  from  freshets  of  the  stream  un 
the  bank  of  which  the  well  was  located,  which  freshets 
annually  washed  a  layer  of  Kansas  soil  upon  and  through 
the  flat  board  cover  and  once  broke  in  the  stone  wall  it- 
self. The  accompanying  section  shows  the  well  ami  the 
cleaning  plant.  The  well  was  located  on  the  east  bank, 
near  the  boiler  and  pump  house,  which  were  higher  up  on 
the  bank.  The  water  was  pumped  to  a  standpipe  7  ft. 
inside  diameter  and  55  ft.  high. 

The  stream  is  normally  2  ft.  deep  and  50  ft.  wide, 
flowing  at  the  bottom  of  a  gulch  30  ft.  or  more  de  -p.  with 
its  sandy  bed   supported   on    a   lime  tone  stratum   8   f  . 


Sump  e.o 

Sectional   Elevation  of   Intaki:  Well,  Showing   Arrangement 
of   Plant  foe  Cleaning  Out  the  Mud  Deposit 
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was    formed    by   blasting 
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When  the  well  or  rectangular  pi!   was  pumped  oul   it 


was  Riled  with  rich  bla<  k  mud  to 
9  ft.  This  mini  was  found  to  be  s 
bear  the  weighl   of  a   man   bul    was 

and    its    surface    was    about    30    ft. 

well. 

The  ciri  ular  wall  as  built  on  1 1 
i  ided  a  ledge  5  ft.  «  ide  al  one  sidi 
ft,  from  the  top.  rjpon  ibis  ledge 
'  enl  ii  '.i  -and  pump  and  a  10-hp, 
were  bolted  to  timbers  laid  on  tin 
pipe  thus  had  no  more  than  li  fl 
1  n  reached  and  t  he  si  ra  iner  w  as  pli 
\  hole  was  cui  through  the  wall,  10  fl. 
for  i  be  'h    hai  -<   pipe     This  pipe  delivi 
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■l.  fire  hose  was  Led  into  the  well,  with  a  lVs-in.  nozzle 
■laypipe,  which  was  directed  by  a  man  standing  on 
llanks.  It  was  found  necessary  also  to  have  a  man  os- 
lillate  continually  the  strainer  end  of  the  pump  suction. 
I'o  supplement  the  hose  stream,  a  6-in.  auxiliary  water 
fine  from  a  plug  in  the  stream  was  opened  and  regulated 
Is  required.  The  water  for  the  fire  hose  was  supplied  bv 
II  duplex  pump,  mounted  on  the  river  hank  and  taking 
rater  from  the  stream  through  a  4-in.  pipe.  Steam  was 
Supplied  to  this  liy  a  temporary  line  from  the  boilers 
If  the  water-works. 

Little  dirliciiln  was  experienced  in  breaking  up  the 
Inud  with  the  hose  stream,  or  in  pumping,  as  long  as  the 
ffsoup"  around  the  strainer  was  kept  thin  by  frequently 
Itirring  it  with  the  hose.  The  centrifugal  pump  would 
liass  rocks,  pieces  of  shale,  etc..  but  would  balk  at  chunks 
If  mud  and  sticks,  and  once  refused  to  take  out  a  length 
If  %-Jn.  rope  that  had  been  lost  in  the  mud. 
I1  for  removing  the  last  2  ft.  of  the  deposit,  a  derrick 
was  rigged  and  two  buckets  of  :!  cu.ft.  capacity  each  were 
|iauled  up  alternately  by  a  horse,  with  two-ply  tackle. 
The  lowest  mud  was  tenacious  like  "'gumbo,"  and  was 
Difficult  to  remove  even  with  shovels.  With  two  men  tili- 
ng the  buckets  and  two  dumping,  the  maximum  rate 
!ca-  :i  cu. vd.  per  hour  at  a  cost  of  50e.  per  yd.  When 
he  buckets  were  taken  to  the  far  side  of  the  pit.  this 
o-t  rose  to  80c.  per  yd.  This  work  went  on  while  the 
uimp  and  hose  were  operating  on  the  other  side  of  the 
lit.  and  saved  two  days'  time. 

Tbe  total  time  of  cleaning  after  the  pumps  ami  en- 
gine were  started  was  seven  days,  ami  about  340  cu.yd.  of 
mud,  -bale  and  rock  were  removed.  Tbe  work  was  done 
under  tbe  supervision  of  engineers  David  Lofts  and  11. 
\I.  Plaisted,  with  machinery  rented  from  the  Contractor-' 
Machinery  Co..  of   Kansas  City,  Kan. 


[rape  ai  iniaimssis 
Catty,  M<o>„ 
Reinforced-concrete   sewer   |         30-   ami    33  in.   diam 
ter,  and  plain  concrete  sewer  pipe  Hi-  to  24-in.  diameter, 
are  in  use  at    Kansas  i  ity,   Mo.,  costing  $1.50  and  $1.90 
per  ft.  for  the  former  and    1  ],■.  to  $1.06  per  ft.   for  the 
lat lev.    Plain   concrete   pipe   u]    to   l     mi.  diameter   is  of 
cement    ami    sand    I  :  ".' '  •_.       '      a,-er    pi]      may   be  of  the 
same  mixl  ure,  or  of  l  eei     i  sand  and  2  -tone.    The 

■  ess  i-  from  •"•  i  in.  fot  6-u       ipe  to  2  in.  for  2-1  in 
ipe.     'I'lie  ci  •  ii   i  'i  i-  fn  in   1000  lb.  per  lin.fi 

iv  the  -mailer  i,,  ■.'nun  |i,  for  ii,,.  larger  size,  and  in  ib  i 
hydrostatic  tesl  the  untre  ed  pipe  nm-t  -bow  no  perco 
lation  up  to  10  lb',  per  sq  q.  and  -ball  resisl  fracture  al 
.'{•*!  Ih.  per  s(|.in.  internal     r  -sure. 

I  tese  part  iculai  ■  an  unmarized  from  a  paper  by 
E,  S.  Wallace,  Cemeni  Inspector,  Kansas  City,  Mo.,  pre 
Ben  ted  al  the  annual  meeting  of  the  Illinois  Society  of 
Engineers  ami  Surveyors,  at  Peoria,  Mb.  Jan.  28-30. 
Tbe   hydrostatic   tesl    was   described   b\    Mr    Wallace  in 

i  a  Nrcws,  Mar.  20,  1913,  I  the  i  oni  lusions 

nted  in  the  above  paper  are  as  follow  - : 

test-    have    -lieu  ii    conclusive!;     that    there    are 

Mai  to  i  he  hi. i  nufai  tu ete  pipe      1, 

the   pipe   must   b n id    ol    proper   materials:    2,    n    mual 

must  be  em  ed   i  e-  io      Too  much  em 

be  placed  on  the  essen- 

II  'i     i      thi     m  iterlals    from    which    the    pipe    la   made,    or    the 
method  of  mantil 

urei    i"  11   the  care  possible  In   the  Orel   two  matters 

nd      en    He    output   "f   low   plan!    in    Impropei    curing;. 


After  the  molds  have  been  removed  the  finished  pipe 
should  be  kept  thoroughly  moist  and  at  a  temperature  of 
about  70°  F.  for  at  least  10  days,  and  in  extremely  hot  or 
cold  weather  it  should  not  be  exposed  to  the  elements  for  a 
much    longer    period. 

During  the  winter  of  1912-13  considerable  difficulty  was 
experienced  on  account  of  improper  curing.  The  storage 
sheds  were  heated  with  stoves,  and  pipe  placed  too  near  them 
dried  too  rapidly  while  those  near  the  sides  of  the  shed 
were  retarded  ih  setting  on  account  of  the  cold.  It  was  ex- 
pected that  when  warmer  weather  arrived  this  difficulty 
would  be  overcome,  and  this  was  the  case  to  some  extent 
until  the  extreme  dry  hot  weather  came.  Then,  as  the  stor- 
age capacity  was  inadequate,  large  numbers  of  pipe  were 
placed  in  the  yard,  exposed  to  the  air  and  sunshine,  before 
they  were  properly  cured.  This  was  found  to  be  as  greal 
(if  not  a  greater)   detriment  than   the   cold   weather. 

The  writer  has  made  experimental  tests  on  a  number  of 
S-in.  10-in.  and  12-in.  pipe  of  10  days  age,  that  were  prop- 
erly cured  up  to  that  time,  which  have  resisted  from  60  11. 
to  90  lb.  internal  pressure  without  showing  any  signs  of 
seepage  or  percolation.  Pipe  of  the  same  size  and  made 
under  the  same  conditions,  and  of  much  greater  age  but 
which  had  been  stored  in  the  open  and  exposed  to  the  ele- 
ments, have  repeatedly  failed  below  the  specification  require- 
ments. The  manufacturers  of  these  pipes  use  no  water- 
proofing, and  hundreds  of  tests  have  demonstrated  that  none 
is  required  where  materials  are  carefully  selected  and  proper 
care    is    exercised    in    manufacturing    and    curing 

During  the  year  we  have  made  530  tests  on  concrete  pipe 
ranging  in  size  from  S-in.  to  24-in.,  411  (or  77.55%)  of  which 
passed  both  percolation  and  pressure  tests.  This  does  not 
represent  the  percentage  of  loss  of  the  output  of  the  plant 
as  most  of  the  failures  occurred  during  July,  August  and 
September,  when  the  weather  was  extremely  dry  "and  hot 
Under  weather  conditions  such  as  existed  in  the  spring  and 
late  fall,  this  loss  would  probably  be  reduced  aboui 
"f  the  411  pipe  which  passed,  99  resisted  pressures  ranging 
from    34    lb.    to    106    lb. 

We  have  practically  abandoned  the  compression  tests  as 
v.  .■  h.,ve  never  found  a  pipe  of  either  clay  or  concrete  tint 
failed  below  specification  requirements.  There  is  but  little  diffi- 
culty experienced  in  handling  concrete  pipes,  as  they  are  not 
brittle  and  resist  considerable  impact  before  fracturing 
The   pipes  are   made   on    a    machine    having   four    revolving 

tamping     bars,     eccentrically     worked     and     striking     n 

blows  at  150  blows  per  minute.  The  core  works  on  a  re- 
volving screw  and  remains  stationary  during  the  tamping- 
then  it  is  started  and  after  making  a  sufficient  number  of 
■"■'■"•"    "'"""'    "'•'   'nterior,    It    drops   below   the   floor.     This 

troweling    ol    the   interior   is   im -taut   and   when    the    pi 

i    operlj    made   it   has   the   smooth   glazed   finish   desirabl 
sewer   work.     The  concrete   is  a   dry    mix,    fed    from   an 
'"     '""   thr°ugb  a  3-in.  pipe  and   deposited   directlj    in 
"i    the    tampers. 

The  finished   pipe   Is   taken   to   I ing    shed,   wl 

•'-;''   °n  end   and   the   moid   is   removed      It   is  str, 
to  stand   without  allowing  additional   time   for  the  cement    to 

set'      "    ls    l:"1'1    moist   fn'    about    ie,,    ,,.,..  s    ,„.,■ 

moved    '"    ""  .nd.      The   concrete    is    ol 

ency    that    will    barely    bold     toe,,,,,.,     „  „,.,,     ,„,,ss,.,,    „      , 
"'    the    hand,    and    after    the    molds    are    removed    the 
show   P^'nlJ    over  the  exterior.     Ou 

'I'""""-"";"-''   'hal    "'"   '    ""■   ■    '-   • -    thai    the  .    marks 

do  not   show      he   pipes   show    seepage   or   p  ,.    tes) 

i    prei    jr, 

'"    '"'-'■    Kansas  Cltj    laid   ov.  i    .;  , i,„  r,     ,,,    , 

•"     •    :""'    "'     1»3    over    75.000    lin.it.    in    sizes    ranging 

'"    t0  -'  '"•     There  have  i ,,   „„  failures.     The  pipes 

1    ''"'    lean,, la.  Iinod    l,y    the    Kansas    CitJ     Concrete    Plpi 

A#rlol   Propellers   for   I  ......I    Barg*.    hav, 

■"    o,    the    Sumo,    Canal    in    I  .union.    E,  ,  lS.19 

:    B0  ^n    l»W  .n i    ii    ft     wide,   and   equipped    with 

'■''    I "'  '    x    "     :;    In     In    dlameti  r.    ....    anged    to    be 

''""'"    a<    •""    '  P  i :l    n mi,,,,,,,.     .,, p  ..,     „  ia 

Tne    si""'i    of    ii iv    obtained    was 

howev«  '■    Onl!       |       bul      11     the     the    unload,  d 

•"    the    rate    of    four    miles    per    hour.      When    a    low 
was  passed  the  propeller  had  to  be  lowered  In    i 
perpendicular   to   the   dtr,  .,,„„      t,    was   ,-,,,,,,,,    tta 

''■" "     '     thai   during   this   t'ime 

oj    ""     i"  '  thrust    was    notablj    in- 

;    with    the    ,.  mil  ,    .,,,,, 

''""'''    "  iter  distance  than 

would   ..He  rwl   -    bi    tl    was  show,,  that   an  aerially 

1 "'  '•    '  '"'    not    Impede    the   other   canal    traffic   and 

mid,    when    p  ert   little   If 

tlon    ....    each    other      "The    Englneei 
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The  comprehensive  sewage-disposal  project  worked  up 
with  great  care  by  the  Metropolitan  Sewerage  Commis- 
sion of  Xew  York,*  during  the  past  Il'\y  year.-,  is  graphi- 
cally shown  by  the  accompanying  map.  The  project 
has  just  been  brought  to  the  front  by  the  announcement 
that  the  commission  lias  nearly  completed  its  final  re- 
port: that  the  members  of  the  commission  have  sent 
their  resignations  to  Mayor  Mitchel,  to  take  effect  when 
the  final  report  is 
filed,  not  later 
than  April  30 : 
and  by  the  ac- 
companying rec- 
ommendation of 
the  commission 
that  a  new  rum- 
mission  be  cre- 
to  carry  out 
tin-  plans  devised 
by  the  | 
commiss 

most  strik- 
ing  feature  of  the 
whole  projei  i  is 
the  proposed  crea- 
tion i 

-.il  island  in 

the  Atlantic 

miles 

out    to    sea    from 

there 
would 

by    a    tunnel    the 

which     is 

now      discharged 

into     the     Lower 

River    from 

ide    of 

M  tatlaii 
and    from    ;i    pari 

of   Brooklyn,  and 
also   ni"-t    of   the 
the  re- 
maining   pai 

Lati 
on,     the 

from    some   other 

would 

conveyed 

to  Hi"   inland,  but   not    until   the  |ir<>|n,  treat 

'  ,nd'-  [aland  and  in  Jamai 

;  be  overburdening 
of  tic  the  -ill ii.  u i  of  these  two  plai 

!'■    idi       hi    tl  treatment    plants  jusl    men- 

■  uld    be    ntimeroui     i  reenin 

'  i  ili<   watci   fronl 
■    in. i   included   in   the  Hirec 


Main  l  i.  Si  »  lgi   <  ft  n  i  ts,  Phoposi  d  bi    i  b  i 
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districts  named,  and  five  screening  and  sedimentation! 
plants  on  the  north  shore  of  Staten  Island  (Richmond! 
Borough),  all  as  shown  on  the  map. 

It  is  estimated  that  in  1915,  the  population  tributary 
to  the  sewage-island  plant  would  be  1,412,000  and  that 
the    corresponding    dry-weather    sewage-flow    would    bel 
203,000,000  gal.     The  sewage  would  have  to  be  pumped! 
under  a  static  head  of  45  ft.  through  11.8  miles  of  con-J 
duit,  mostly  in  tunnel,  to  the  sewage   island.     The  in-l 
ternal   diameter  of  the  conduit   would   be   12  ft.    10   in. 
from   the   pumping  station   to  a   point   near  Sheepshead 
Bay  and  14  ft.  from  there  to  the  Island.     The  14-ft.  por-i 

tion  of  the  tun- 
nel would  be 
driven  through 
sand  at  a  depth. 
of   about    60    ft. 

The  island 
would  be  about 
10(10x131)0  ft., 
with  its  surface 
about  18  ft.  above 
mean  low  water. 
The  water  depth 
within  a  mile  of 
tin  site  chosen  for 
the  island  is  from 
7  to  40  ft.,  aver- 
aging about  20  ft. 
;it  mean  low  tide. 
It  is  proposed  tn 
form  the  island 
by  building  a  rip- 
rap wall  of  '■'<  lo  1 
slope  on  the  side 
next  the  sea.  and 
about  2  to  1  on 
the  inner  side, 
ami  Idling  the  <-n- 

c  1 1. -lire      will 

cavation  wastes 
from  the  city  and 
With  -  a  11  d 

d  C  c  d  g  e  (I  o  r 

pumped  from  the 
vicinity.  A  break- 
h ater  on  the  land 
side   of   the   island 

would  afford  shel- 
ter for  supply 
boats     and      for 

sludge-r  e  m  oval 
boats. 

The      .-  c  u  a  g  e 

coming   to   the   island    would   all    have    passed    through 
id    gril    chambers    at    tl irinal    main    col- 
lecting  points.     On   the   island    il    would   be  settled    for 

about   two  hours,  probablj   in  i lifted   Dortmund  tanks. 

The  •   ti mated   fii  i  cost  ol  the  island  disposal  project 

ilai  ed  at  al '  $23,000,000  h  year  ago,  but  we  are 

informed  bj   Geo    W,  Soper,   Pre  idenl  of  the  Commis- 
n  uch    ti  ■  i"  than  the  latest  estimates 

We  are  also  infon I  bj   M  r,  Soper 

that  thi   total  cost  of  the  projei  i  a  proposed  bj  the  <  om 
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mission  is  less  than  $50,000,000  and  that  Mr.  Watson's 
estimate  of  $100,000,000  (p.  33,  Preliminary  Report 
VII),  "was  apparently  intended  to  refer  to  an  ultimate 
expenditure  which  might  not  be  incurred  for  fifty  or  even 
more  years." 

The  outline  here  presented,  except  as  modified  in  the 
preceding  paragraph,  is  based  on  preliminary  reports 
made  by  the  commission  in  and  prior  to  1913,  and  may 
be  modified  in  the  commission's  final  report.  The  pro- 
ject, it  may  be  added,  was  approved  in  two  reports  made 
in  into,  by  Gilbert  .1.  Fowler,  of  Manchester,  England, 
and  John  I).  Watson,  of  Birmingham.  England,  after  a 
visit  to  this  country  for  the  purpose  of  studying  the  sub- 
ject. A  considerable  number  of  other  authorities  on  sew- 
age treatment  have  been  consulted  by  the  commission 
during  the  past  few  years. 

We  are  indebted  to  Mr.  Soper  for  the  following  infor- 
mation regarding  its  final  report: 

The  system  of  main  drainage  and  sewage  disposal  which 
the  commission  will  recommend  in  its  final  report,  is  intended 
for  adoption  by  the  city  both  as  a  plan  and  policy  for  future 
construction,  and  the  commission  recommends  that  it  be  car- 
ried out  in  successive  steps  and  not  as  one  undertaking.  The 
immediate  construction  of  the  whole  scheme  is  not  necessary 
from  a  sanitary  standpoint.  Such  parts  of  the  system  as  are 
needed  for  the  immediate  future  should  be  taken  in  hand  at 
once  and  the  remainder  built  as  required.  The  plans  will  be 
Sufficiently  flexible  and  elastic  to  permit  of  indefinite  extension 
and  the  adoption  of  any  discoveries  or  improvements  in  the 
art  of  sewage  disposal,   which   may   be   made    in   the   future. 

When  complete,  the  works  will  constitute  a  systematic  and 
well  coordinated  scheme  of  main  drainage  for  the  city,  which 
will  utilize  the  absorptive  capacity  of  the  harbor  waters  to 
the  greatest  extent  consistent  with  due  regard  to  the  public 
health  and  welfare. 

The  final  report  will  contain,  in  addition  to  the  projects 
recommended  for  construction,  a  number  of  alternative  plans 
for  sewage  disposal,  which  have  been  considered  but  not  re- 
garded  as  affording   the  best  solution   of  the   problem. 

Throughout  its  work,  the  commission  has  followed  the  pol- 
icy of  inviting  the  best  qualified  experts  obtainable  to  con- 
tribute criticism,  both  constructive  and  destructive,  the  in- 
tention being  to  make  the  investigations  represent  the  broad- 
est and  most  authoritative  treatment  of  New  York's  sewage 
problem    which    could    be    obtained. 
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The  advent  of  the  automobile  has  created  a  great   stimulus 
for    good    road    building.      The    question     is     being      agitated 
fhout    the    I'niled    States,    and    large    sums    of    money    are 
being  appropriated   for   the   purpose. 

Intimately    connected    with    good    roads   is   the   question   of 
i  in  i  in  mi    bridges.      Without    them   good   roads  are   Im- 
possible. 

It  is  a  question  which  involves  a  vast  expenditure  of 
money.  Shall  this  monej  be  wasted  as  In  the  past,  on  poor 
flimsy  structures,  a  disgrace  to  the  designers  and  a  disgrace 
to  thi  state,  or  shall  \\  •  .is  engineers  tackle  the  problem 
iii  ni  .  1 1 
Thi  '•  I'l'"  Iblllt;  rests  with  you  as  County  Engineer: 
Vnu  are  the  men   who  are  familiar  with   the  present   methods 

v.    thai    i   largi    numl (  bridges   being   built   in   the 

stilts  will  not  carry  the  loads  that  may  come  upon  them.  Why 
lb-  we  read  everj  few  days  of  bridge  failures  under  the  load 
ii  mm  of  bridges  built  not  over  three 
years  ago,  with  concrete  floors  and  supposed  to  be  modern 
in  every  respect,  which  have  failed  under  the  load  of  a  trac- 
cusi    im    i  mil   failures?     Would 

t'    Ii  ii     i    in  :. in,     which    would    n"i    carry   a    traction 

if   he   wanted    to   give   value    received?     Why    then    do 
these    failures    occur,    not    occasionally,    but    frequently?      Is 
It  the  fault  of  the  county  engineer?     Usuall;   not,     Prequ 
he  is  nut   consulted   In   regard   to  a    bridge.     As   I    understand 


rom  a   paper  read  al   the  annual   meeting   ol   thi    Kansas 

■  i He.   Sooletj 

I  'i  ni         •    cl I  I  'u  i  v  erslty    "f     Kansas 


the  law  it  is  not  necessary  for  the  Commissioners  to  consult 
him. 

Who  then  is  responsible  for  our  bridges?  Three  County 
Commissioners — one  a  grocer,  one  a  farmer  and  another  a 
politician — all  men  of  ability  in  their  line,  but  their  line  is 
not  bridges.  These  men  know  absolutely  nothing  about  the 
design    of  a    bridge. 

Contracts  are  let  frequently-  without  a  drawing  or  any- 
thing to  show  what  sort  of  a  bridge  is  to  be  built.  They 
usually  fix  on  a  price  to  be  paid  for  a  bridge,  usually  too 
small,  the  bridge  is  let  and  built.  Maybe  the  County  Engi- 
neer is  consulted,  but  usually  not.  Everything  is  left  to  the 
honesty  of  the  bridge  company.  Bridge  companies  are  look- 
ing out  for  number  one.  Who  is  looking  out  for  the  county 
and   the   taxpayers? 

Why  do  we  hear  the  incessant  cry  of  too  much  taxes? 
Lower  the  taxes.  Because,  for  one  reason,  half  of  the  money 
spent  for  roads  and  bridges  in  this  state  is  wasted.  How  do 
I  know?  Because,  as  I  have  said,  bridges  which  should  last 
25  to  30  years,  are  failing  continually  after  three  or  four 
years'    service. 

The  question  then  comes  up:  What  is  the  matter  with  our 
system'?  It  is  easy  to  see  that  it  is  wrong,  but  what  is  the 
remedy? 

NEED    OF    A    STATE    ENGINEER 

I  am  thoroughly  convinced  that  a  State  Engineer  is  needed, 
and  that  if  the  proper  man  is  secured  aid  given  sufficient 
authority,  the  problem  of  good  bridges  in  the  state  will  be 
solved. 

The  question  of  the  proper  man  for  the  position  is  an  im- 
portant one.  As  I  see  it  he  should  be  a  man  who  fulfills  the 
requirements    of    the    following-    specifications: 

First  of  all  he  should  be  a  man  with  a  bounteous  supply 
of  backbone,  that  is,  a  man  who  sees  the  right  side  of  a 
thing  and  who  has  the  moral  courage  to  carry  it  out.  He 
should  be  a  man  of  wide  experience  and  technical  training 
in  bridge  work.  By  wide  experience  I  do  not  mean  a  man 
who  has  worked  as  a  draftsman  for  a  year  or  so  for  a  bridge 
company,  but  a  man  who  has  had  not  only  drafting  experi- 
ence and  shop  experience,  but  one  who  is  thoroughly  familiar 
with  all  the  ins  and  outs  of  bridge  designing,  bridge  con- 
tracting and  bridge  construction.  A  man  whose  word  is 
authority  on  any  detail  of  bridge  work.  It  is  my  opinion 
that  all  honest  bridge  companies  would  welcome  the  day 
when  they  could  submit  their  plans  to  a  competent  engineer 
and    know    that    they    would    receive   fair   consideration. 

The  salary  of  a  State  Engineer  with  the  above  qualifica- 
tions would  necessarily  be  large,  but  it  would  be  a  small 
consideration  compared  with  tin-  savings  to  the  various 
counties,   owing   to   properly  designed   bridges. 

What  should  be  the  relation  of  the  State  Engineer  to  the 
County  Engineer?  The  Counts  Engine,  i  should  act  in  the 
capacity  of  assistant  to  the  state  Engineer  and  it  should  be 
his  duty  to  superintend  tin-  erection  of  all  bridges  in  the 
county.  He  should  do  all  surveying,  make  borings  and  cross- 
sections  which  are  to  be  furnished  to  bidders.  The  salary 
should  be  such  as  would  secure  competent  men  for  the  posi- 
tion. There  should  he  some  requirements  as  to  qualifications 
which  would  exclude  Incompetent  men.  His  office  should  be 
elective  and  he  should  not  be  an  appointee  of  the  County 
Commissioners. 

Tim  duties  of  the  state   Engineer   would   be  chiefly   In  ap- 
proving  designs  submitted   by  bidders,  in   establishing  stand- 
ard   details,     writing     specifications,    and     In     having     general 
supervision   over   the   erection   of  bridges.      He  should    require 
drawings  submitted   for  all  proposed   bridges  of  the  stain  and 
should   require   detailed   working  drawings   from   the  success- 
ful bidder.     These  should   be  checked   with   th 'iginal  draw- 
ing   submitted    and    If   found    correct    should    receive    his   ap- 
proval.    Tin-  County  Surveyor  should  be  furnished   a   coi 
these  working  drawings  and  should  check   the  material   • 
it  arrived  for  erection,     The  st.it.    Engineer  should  have 
approval    of    the    brldgi     before   a    warrant    is   drawn    for    its 

payment. 

The  .limns  of  the  State  Engineer  should  be  very  similar 
tn  those  of  the  Engineer  tor  the  stain  Board  oi  Health.  Those 
of  you  who  are  familiar  with  his  duties  know  that  no  sewer 
systi-nis.  no  waterworks  or  other  Banltars  construction  nan 
in  Installed  In  the  state  of  Kansas  without  his  approval.  \s 
a  result  of  his  supervision  the  aanltary  conditions  In  the 
are  Becond   to  none  in   the   United   States 

Thi-  «   question  but  one  which  has  been  solved 
bj    many    of   the   states.      Manj    of  our   neighbor   Mat. 
st:ii.-  Hlghwaj    Commlssioni    with  State   Engineers,  and  judg- 
ing   i  -  '"  "  hi.  h    i    havi    made,    thi  sue- 
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The  general  conclusions  of  a  report  on  valuation  as  a 
of  public-utility  rates,  by  the  Valuation  Committee 
of  the  American  Society  of  Civil  Engineers  were  printed 
in  Engineering  N'ews,  Jan.  29,  L914.  The  prominence 
of  the  members  of  the  Committee*  gave  great  weight  to 
the  reeomiueielaiii.il-.  The  findings  themselves— except 
perhaps  the  parts  on  depreciation— have  secured  wide  ap- 
preciation through  their  practicability  and  evident  fair- 
ness to  both  utilities  and  the  public. 

The  treatment  of  depreciation  has  not  been  universally 
appreciated  and  its  true  significance  is  not  comprehended 
m  a  single  reading.  The  Committee  has  received  a  large 
number  of  criticisms  based  on  misconception  of  its  meth- 
ods. Phis  situation  is  due  in  a  measure  to  the  abrupt  man- 
ner (if  presentation  of  a  novel  scheme,  in  part  to  the  com- 
plicated nature  of  the  subject  and  in  part  also  to  the 
tendency  for  thought  in  such  matters  to  run  in  familiar 
channel.-.  However,  the  Committee's  ingenious  deprecia- 
tion plan  when  truly  seen  presents  a  logical  way  of  con- 
forming  to  .some  hitherto  troublesome  requirements  of 
the  highest  courts  as  regards  return  mi  depreciated  value, 
sinking  hind.-,  etc.,  yet  gives  the  investors  their  due  re- 
turn mi  the  full  investment  at  any  period,  gives  more 
in  of  utility  operation  and  leave-  the  rates  as  stable 
a-  ever. 

When  tie  Committei  -tailed  its  work  it  found  several 
schemes  in  use  for  making  depreciation  allowances,  none 
of  which  were  entirely  satisfactory.  There  was.  for  in- 
reliance  on  an  "actual-inspection"  method  em- 
ployed at  longer  or  shorter  intervals  but  tending  to  bur- 
erratically  and  causing  a  possible  loss 
of  investment  through  failure  to  recognize  all  elements 
of  depreciation. 

I    ere    ra    also  a  "replacement"  schen £  depreciation 

-  ion     in     use,    particularly     in     some     railway     work, 

where    it    was    intended    to    keep    up   the   full    value  of   iu- 

■  ni   by  repairs  and  replacement,  which  were  direel 

.    earning.     But    this   thej    found   satisfactory 

in   results  only  on   unregulated    properties   where  there 

multitude  of  short-lived  items  and  also  much  ex- 

on  and  bettermi  m  paid  out  of  gross  earnings.    More 

t  jecures  the  deprei  iation  repayment  on  each  item 

Only    when    the    lif(     of    JUCh    is    ended,    and    therefore    it    is 

not  widely  applicable  whi  n  there  are  fewer  duplicate  and 
long-lived  property   items. 

Perhaps  the  most  popular  depreciation  scheme  was  the 

"sinking-fund"   plan   by  which   Bueh   annual   sum-   were 

in  the  rati     a    would,  with  accumulated  intere  I 

equal  the  •  ■  item  at  th<   end  oi iul  life. 

The  objection  to  this  wae  thai   the  aggregate  di  | a 

lion   allowance   foi    an  paid    bai  I. 

to   the    utility    until    the    item's    life    was    ended      The 

om<  I  itne     bi  i  n    put    into    a    i  rue 

,i.  bui  mon  i  A  into  thi    eorl  ing 

of  the  utility  wh  n  n  tl <     inter 

me,     The   rate    to,   equity   then   v    i 
ba  •  d  on   full   rea  enable  invc  tment, 

i  i 

1    "    ' 


rather  than  on  the  depreciated  value  of  the  time.  Bu 
the  highest  courts  have  consistently  held,  as  in  the  Knox 
ville  case  decision  of  the  U.  S.  Supreme  Court,  lha 
rates  should  be  based  on  present  value,  which  would  I 
investment  less  depreciation  and  plus  appreciation.  Then 
are  many  decisions  denying  the  propriety  of  a  eorpor 
ation's  establishing,  actually  or  in  effect,  a  sinking  fuin 
which  has  to  be  kept  intact  for  a  long  term  of  years  ti 
serve  its  intended  function  of  repaying  depreciation. 

There  was  to  be  seen  one  scheme  of  making  deprecia 
tion  allowances  which  in  a  way  answered  the  two  lega 
requirements   mentioned.     This   was   the    "straight-line'1 
method  in  which  the  annual  depreciation  burden  on  rate: 
was   the   cost   of   an    item    divided    by   the  expected    life 
This  was  a  full   return  of  impaired  security  for  the  in 
restors  and  on  being   reinvested    in  the  plant  kept  th 
actual  value  of  the  moment  equal  and  even  greater  than 
1he  investment.     It  did  more:  the  depreciation  payment: 
in  the  earlier  years  were  heavier  than  the  depreciation, 
and  the  rates  were  excessively  burdened  at  a  time  when 
the  business  was  least  developed.  Moreover,  the  rates  to  be 
reasonable  would  be  decreasing  each  year  because  of  the 
diminishing  interest  charge.     This  distortion  of  the  real 
sonable  rate  rendered   the  scheme  difficult   of  application. 

The  American  Society  Committee  decided  to  arrange  a 
scheme  resembling  the  "straight  line"  in  so  far  as  the  sum 
of  all  the  depreciation  allowances  for  an  item  during  its 
life  should  equal  the  cost  of  the  item,  hut  differing  from 
the  "'straight-line"  scheme  in  being  proportioned  so  as 
to  be  smaller  in  the  earlier  years  and  larger  in  the  later 
years.  It  was  found  advisable,  in  order  to  promote  sta- 
bility of  rates,  to  make  this  annual  depreciation  allowance 
such  that  it,  plus  interest  on  the  unrepaid  investment, 
should  be  a  constant  sum.  This  they  could  do  by  making 
the  first  annual  allowance  numerically  equal  to  the  an- 
nual allowance  by  the  sinking-fund  method — a  method 
by  which  equal  annual  contributions  to  the  sinking  fund, 
with  accumulations  of  interest,  would  equal  the  cost  of 
the  item  at  the  end  of  its  life.  That  sum  was  not  to  he 
considered  in  any  way  held  in  a  reserve,  hut  a  direct  re- 
payment for  impaired  security  of  i he  utility  available 
for  retirement  of  obligations  or.  what  was  equivalent,  for 
reinvestment  in  replacements,  additions,  improvements, 
etc.  The  second  year'-  depreciation  allowance  would  he 
numerically  equal  to  the  preceding  sum  plus  a  year's  in- 
terest on  that  allowance.  Each  year's  allowance  was  sim- 
ilarly figured  as  the  first  year's  sum  plus  the  interest 
which  would  have  accumulated  on  a  sinking  fund  during 
the  year.  Thus,  in  effect  the  customers  paid  the  equh 
ileni  of  the  interest  which  the  preceding  allowance  would 
have  had  to  earn  under  the  sinking  fund  scheme.  But 
this  was  compensated  by  the  decreasing  annual  interest 
mi  original  investment.  Any  replacements,  extensions. 
etc.,  increased  the  figure  for  investment  and  worked  out 
fairly  for  the  utility. 

\fter  sneh  explanations,  the  report  may  he  better  un- 

di  i    tood.      Extracts    from    the    report    follow  : 

EQUAL    ANNUAL-PAYMENT    METHOD     In    praotlce    It    la 

ble   i Ij    exactlj    win,   the  theoi )    iti but    l( 

,  ,,,  i rlj   i  omplli  a  "  Ith  that   tie    Committee  ice i 

ii ii. ...i   wi,i.  h   it    "■■  ommende  an    Equal    Annual  Pa:  men! 

Ml   Me.. I 

h,  ,,,,i.i   o.  explain  the  Equal    Annual  Payment  Method  the 

panylns    IHu   tratlvi     I  ibli     I      | t<  d,    bul    thi     ts 

i   ..niv   the  i  wo  prim  Ipal  of  the   thi  ae  fao- 

,i     ■ i       .  i .   I i.  i at  ton  allow  i 
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ILLUSTRATION    OF    EQUAL-ANNUAL-PAYMENT    METHOD    OF 
COMPUTING  DEPRECIATION 

Assumptions:     Property    having    20-year    Life     valued     when     new    at     S100. 
Depreciation  Allowances  so  arranged  that  total  is  $100,  and  each  is  5%  larger 
than  the  preceding.     Annual  Return  on  Capital  Invested  5  and  7%. 
(1)  (2)  (3)  (4)  (5)  (6)  (7) 

Combined  deprecial  ii  til 
Deprecia-     Return  on  remaining      and  return  upon  in- 
Age,  Value  at    tion  during  value  of  property  at:  vestment  at: 

in  years    end  of  year       year  5 '  7 '  ,  5 '  ]  7 ' , 

0  §100  00 

S3. 02  $5.00  $7.00  $S  02         Sin  02 

1  lir,  '.is 

3.18  4  84  6.79  8  02  0  97 

3  33  4   69  6  57  S  02  9  90 

3  90  47 


3  50 

4  52 

6.33 

8  02 

9  83 

86.97 

3.68 

4  34 

6.08 

8  02 

9  76 

83.29 

3  86 

4  16 

5.83 

S  02 

g  69 

79  43 

4.05 

3.97 

5  56 

8  02 

9  61 

75  38 

4.26 

3.76 

5.27 

8  02 

9  53 

71 .12 

4  47 

3  55 

4.98 

8  02 

9  45 

66.65 

4  69 

3  33 

4  67 

8.02 

9  36 

61.96 

4  93 

3  09 

4  33 

8.02 

9  26 

57.03 

517 

2.85 

3  99 

8.02 

9  16 

51  86 

5  43 

2  59 

3  63 

8.02 

9  06 

46.43 

5.70 

2.32 

3  25 

8.02 

8  95 

40.73 

5  99 

2  03 

2  85 

8.02 

8  S4 

34.74 

6.29 

1  73 

2  43 

8  02 

8  72 

28.45 

6  60 

1  42 

1.99 

8  02 

8  59 

21.85 

6  93 

1.09 

1.53 

8.02 

8.46 

14.92 

7.28 

0  74 

1.04 

8.02 

8  32 

7.64 

7.64 

0  38 

0  53 

8.02 

8.17 

0  00 

$100  00 

lb)  the  return  for  the  use  of  i  apital,  and  omits  (c)  the  minor 
effect  of  the  cost  of  repairs  and  operation  which  will  be  re- 
ferred   to    subsequently. 

When  the  annual  return  for  the  use  of  the  capital  invested 
is  based  upon  the  same  percentage  that  is  used  in  computing 
the  depreciation,  the  method  provides  exactly  the  same  total 
payments  on  account  of  depreciation  and  return  combined 
as  would  be  obtained  by  establishing  a  sinking  fund  which 
earned  5','r  interest,  but  it  does  not  contemplate  the  main- 
tenance of  such  a  fund.  Thus,  at  5rA  the  annual  contribution 
sinking  fund  to  wipe  out  $100  of  value  in  twenty  years 
is  $3.02,  which,  added  to  5 '',  return  on  the  $100  originally  in- 
vested  in   the  item  of  property,  gives  a  total  of  $8.02  for  each 

It  will  be  seen  by  reference  to  Column  6  of  the  table  that 
$8.02  Is  the  combined  annual  depreciation  and  return  for  each 
year  of  the  twenty  by  the  proposed  method,  but  this  sum  in 
the  table  is  made  up  in  a  different  way.  The  annual  return, 
instead  of  being  based  upon  the  full  value  of  the  property,  is 
based  upon  its  net  or  depreciated  value  at  the  beginning  of 
each  year,  as  given  in  Column  2,  such  net  value  being  ob- 
tained by  subtracting  successively  the  depreciation  during 
each  year.  For  example,  the  depreciation  during  the  first 
is  $3.02,  which  subtracted  from  the  full  value  leaves 
$90.98   as   the   depreciated    value   a1    the   end   of   the   first    year; 

d ting  from   this  figure  the  depreciation   during   the  second 

year,  amounting  to  $8.18,  leaves  S93.80  as  the  depreciated 
value  at   the  end   of  the  second   year,  and   so  on. 

The  return   for  the  use  of  capital  In  the  third  year  would 

on    $93.80    (the   depreciated    value   at   the   beginning   of 

the   year)    equal   to  $4.69  as  stated  in  Column   4,   which,  added 

i  i   the   $3.33  for  depreciation  during  the  year,   gives  $8.02,  as 

i    in   Column   6. 

The  Equal-Annual-Payment  Method  distinguishes  plainly 
between  the  return  tor  use  of  capital,  available  for  dividends, 
and  the  depreciation  allowance  which  should  be  credited  to 
the  capital  account;  thus  in  the  tenth  year  of  the  Item  of 
property  Illustrated  in  the  table,  the  return  available  tor  divi- 
dends is  $3.o!i.  as  riven  in  Column  t.  while  the  depreciation 
allowance  to  i"  credited  to  capital  is  14.98,  as  given  In  col- 
umn   3. 

The  method  Is  an  advantageous  one  for  valuing  an  old 
property  because  the  rales  remain  the  same  regardless  of  the 
of   the   several    items   of   property. 

attention  may  be  called  to  another  feature  illustrated  by 
the  table      if  the  item  of  propert]    having   a   twenty-year  life 

has  exist,,]    foi  l    irs,    its   depredated    \  .  1 1  >  i .  ■   at    the 


end  of  the  year,  as  given  in  Column  2,  is  $51.86,  and  the 
depreciation  allowance  for  the  thirteenth  year  is  $5.43.  This 
allowance  is  the  same  amount  as  an  annual  sinking-fund  pay- 
ment on  a  new  item  of  property  having  a  value  of  $51.86  and 
a  life  of  eight  years. 

The  foregoing  statements  have  been  based  on  the  use  of 
i  all  computations,  but  there  are  reasons,  to  be  referred 
to  subsequently,  why  the  rate  of  return  for  the  use  of  capital 
will  generally  be  larger  than  the  interest  rate  used  in  com- 
puting depreciation,  and  when  there  is  such  a  difference  in 
the  rate,  the  combined  annual  depreciation  and  return  for  the 
use  of  capital,  as  given  in  Column  7  of  che  table,  will  not  be 
strictly  uniform  from  the  beginning  to  the  end  of  the  twenty- 
year   period. 

It  has  already  been  stated  that  in  preparing  the  table  only 
two  of  the  three  factors  were  taken  into  account,  and  the  in- 
troduction of  the  third  factor — the  cost  of  repairs  and  opera- 
tion— will  affect  the  degree  of  uniformity  because  as  a  rule 
such  cost  increases  as  the  property  grows  older.  The  inclu- 
sion of  such  cost,  therefore,  will  increase  the  quantities  in 
Columns  6  and  7  to  a  greater  extent  in  the  later  than  in  the 
earlier  years,  making  the  results  based  on  Column  6  some- 
what greater  in  the  later  than  in  the  earlier  years,  and  those 
based  on  Column  7,  under  most  circumstances,  more  nearly 
uniform   than   they   are   in   the   table. 

It  is  impracticable  to  devise  any  rule  which  will  provide 
for  strictly  equal  annual  payments  if  the  cost  of  repairs  and 
operation  is  included,  because  while  as  a  rule  such  cost  is  a 
small  factor  in  the  problem  it  is  variable,  and  there  are  ex- 
ceptional cases  in  which  the  cost  of  repairs  and  operation  dif- 
fers greatly  from  the  beginning  to  the  end  of  the  life.  Practic- 
ally, however,  the  exceptional  conditions  mentioned  are  unim- 
portant, because  where  the  several  items  of  property  have 
different  lives  there  will  be  a  tendency  to  equalization  of 
payment  on  account  of  the  three  items  of  return  on  capital, 
depreciation  and  repairs  and  operation  when  the  whole  prop- 
erty   is   considered    together. 

RATES  OF  INTEREST  AXD  RETURN"— It  is  the  judgmert 
of  the  Committee  that  a  smaller  percentage  should  be  used 
for  computing  the  annual  depreciation  allowances  than  would 
be  a  proper  rate  of  return  for  the  use  of  capital  invested  in 
public-service  properties. 

In  the  past  many  of  those  who  have  discussed  the  subject, 
having  in  mind  the  creation  of  depreciation  or  sinking  funds, 
have  adopted  a  low  rate  of  interest  in  making  their  compu- 
tations of  depreciation  on  the  ground  that  funds  safely  in- 
vested would  not  give  a  net  return  of  more  than  3  or  4'; 

It  is  the  view  of  the  Committee  that  no  such  funds  should 
be  created,  except  temporarily,  and  that  the  rate  of  interest 
to  be  used  in  computing  depreciation  allowances  should  be 
substantially  the  rate  at  which  the  corporation  can  borrow 
money  upon  adequate  security.  In  recent  years  this  rate  his 
been  about  5  to  5%%  for  the  average  well  established  cor- 
poration. To  adopt  a  rate  much  above  5%  for  computing 
depreciation  allowances  would  result  in  smaller  allowances 
for  depreciation  in  the  early  years  of  the  life  of  each  item 
of  property,  especially  long-lived  property,  than  the  Com- 
mittee   believes    to    be    advisable. 

INVESTMENT  OF  DEPRECIATION  ALLOWANCES— As- 
suming the  Committee's  view  to  be  correct,  that  a  deprecia- 
tion allowance  is  a  return  to  the  corporation  of  a  part  of  its 
investment  in  existing  items  of  property,  the  money  so  re- 
turned should  be  treated  as  a  part  of  the  capital  and  used 
for  any  purpose  for  which  the  corporation  is  authorized  to  US' 
capital,  namely:  for  additions,  replacements,  betterments,  or 
the    extinguishment    of    outstanding    obligations. 

It  may  happen  that  the  amount  earned  for  depreciation 
allowances  will  be  in  excess  of  immediate  needs,  and  in  such 
cases  the  accumulations  become  a  pari  of  the  working  capital 
until    there   is   an    opportunity    to   invest    them    in    the   propert] 

DEPRECIATION*    AUJOWANCES   IX    RATE    REGULATION 
— In    any   equitable   and    comprehensive    regulation    of    rates     i 
is    necessary    that    the    amount    of    the    depreciation    allowances 
should    be    determined     by     logical     and     proper    methods    un, 
formly    applied    from    year    to    yeai 

In    the    case    of    S0m<     properties    made    up    of    items    which 
havi     a    short    life,    like    those    of    telephone    companies,     the 
amount  which  the  corporation  is  entitled   to  earn  for  dee 
tion    may    be   as    great    as    the    amount    which    it    is    entitled    to 
earn    as    a    return    upon    its    capital. 

Where  the  property  is  made  up  of  lone-lived  items,  as  In 
the   ease   of   u  1 1 1  e  i    u  o  i  1<  s   property,    the  amount    of   the  dl  i 

atioo  allowance  is  still  Important  ami  should  he  carefully 
determined  by  public-service  commissions  ami  engineers  if 
Justice  is  to  be  done  to  both  Hie  corporation  ami  the  rale- 
pa]  el 

Depreciation  allowances  should  be  such  that  the  corpora- 
tion   shall     have    received,    when     its    property     is    worn    em     oi 

i me    obsolete,    neither    BO    nor    160  ilue,    but    as 
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nearly  100%  as  the  best  methods  of  determining  the  deprecia- 
tion   allowances    will    permit. 

EXPECTATION  OF  LIFE — It  is  generally  admitted  that 
the  owner  of  a  public-service  properly  is  entitled  to  earn 
annually  a  sufficient  sum  for  depreciation  to  keep  his  invest- 
ment unimpaired,  and  this  view  is  supported  by  the  Knox- 
ville  decision  of  the  United  States  Supreme  Court,  which 
states  that  the  company  "is  entitled  to  see  that  from  earnings 
the  value  of  the  property  invested  is  kept  unimpaired,  so  that 
at  the  end  of  any  given  term  of  years,  the  original  invest- 
ment remains  as  it  was  at  the  beginning." 

Notwithstanding  the  adoption  of  this  view,  many  who  have 
objected  strongly  to  using  the  expectation  of  life  of  the  dif- 
ferent items  of  property  as  a  basis  for  determining  the  de- 
preciation of  such  property,  claiming,  especially  in  the  case 
of  property  subject  to  functional  depreciation,  that  any  at- 
tempt to   estimate  the  probable  life  is  purely   guess-work. 

There  cannot  be  any  doubt  that  many  parts  of  a  public- 
service  property  which  will  not  fail  through  wear  and  tear 
or  decay  are  becoming  less  valuable  each  year  because  of 
approaching  inadequacy  or  obsolescence,  and  it  is  the  judg- 
ment of  the  Committee  that  the  corporation  is  entitled  to  a 
depreciation  allowance  corresponding  to  the  lessening  worth 
of  all  its  property.  To  omit  functionai  depreciation  would 
not,  under  the  present  rulings  of  the  Courts,  do  justice  to  the 
corporation,  because  if  the  full  value  of  the  property  has 
not  been  returned  in  the  form  of  depreciation  allowances 
while  the  property  is  in  use,  it  will  afterward  be  excluded 
from    the   valuation    as  unused   and    obsolete   property. 

In  other  words,  the  corporation  should  receive  the  whole 
of  the  value  of  an  item  of  property  during  its  lifetime 
because  there  is  little  likelihood  that  it  will  receive  any  sub- 
sequent allowance  on  account  of  such  property,  and  this  can 
be  done  only  on  the  basis  of  the  expectation  of  life  of  all 
items  of  property. 

It  is  not  claimed  that  one  can  determine  accurately  the 
life  of  any  given  structure  or  item  of  property,  but  that  if 
experience  is  used  as  a  guide,  inaccuracies  in  such  deter- 
mination will,  to  a  considerable  extent,  balance  one  another 
so  as  to  give  a  fairly  correct  result  in  regard  to  the  plant  as 
a    whole. 

It    is   obvious   that   precision   cannot   be  attained   when   one 
is   dealing    with    the   future,   but   in   the  judgment    of   the   Com- 
mittee   a    greater    degree    of    precision    can    lie    attained    by    a 
lis    with    the    expectation    of   life   of   items   of 
property   than    in   any   other   way. 

ictual  life  of  public-service  property 
of  ;i  permanent  character  gathered  by  the  Committee,  show 
that  such  actual  life  is  much  shorter  than  the  estimates  gen- 
erally given  in  publications  01  "<>n  of  public  util- 
ities, and  probably  much  shorter  than  the  builders  of  the 
i  hangee  which  cannot  be  foreseen 
ing    place     ill    the    time,   and    tin     life    assigned    to   the 

h i   i"    based    la  i  gely  on  experl- 

than    on    optimistic    views    of    tin-    future. 


ttfr&e    New   Oivisnoira   I&ragin- 
eers  of  ftlhe  New  Yotrlfe  Sftafte 
Highway  Depanrtinnieirnft 
Were  Selected 

i  ei    who  applie     foi   a   position  for  which 

hanee  and  does  nol  gel  it  always 
uondera  why  the  other  fellow  go1  il  when  he  couldn't; 
and  owing  to  the  peculiar  nature  of  en 

:. me  time  or  other,  has  been   i  job  I ter. 

!:  ir,    New 

-    .11  '  omm  :'i  h  hen  he    tat< 

m  an  article  on  "The   Engineer  <  lorpe  of  the    ETi 

in. -tit."  in  il,-    Vi       Yon    II "ii'  a  ay    Veu     foi    I  le 
■  i .  I'M  '..  thai  the  i  i  let  tion  followed  to    e 

under   the   n  i  enl    reoi 

i  [i 

i  in. .ii. 


needs  of  the  department  and  our  earnest  desire  to  establish! 
and  maintain  an  effective  and  impartial  choice  of  men,  a  plan 
of  cooperation  between  the  department  and  the  civil  service, 
commission  in  the  preparation  and  conduct  of  an  examination  | 
that  would  test  not  only  the  technical  knowledge  and  prac- 
tical ability  of  candidates,  but  would  also  draw  out  and  de-  ] 
termine  their  comparative  merits  as  possible  executive  officers, 
was   devised. 

Cooperation  was  readily  agreed  to  by  the  civil  service  I 
commission,  and  a  plan  of  examination  worked  out  that 
seemed  likely  to  produce  the  desired  results.  The  examina- 
tion as  outlined  called  for  an  oral  test  to  be  conducted  by 
the  civil  service  commission  and  its  examiners,  sitting  with 
two  members  of  the  board  of  consulting  engineers  of  the 
highway  department  and  the  first  deputy  commissioner,  who 
is,  as  required  by  the  highway  law,  a  civil  engineer.  This 
test  was  conducted  in  the  large  office  of  the  civil  service 
commission  in  the  capitol  at  Albany  in  a  most  informal 
manner,  in  order  that  the  candidates  might  be  as  much  at 
ease   as  possible. 

In  the  oral  test  technical  questions  were  avoided,  as  it  was 
rightly  assumed  that  the  men  appearing  were  educated  and 
experienced  engineers,  and  that  they  had  anticipated  tech- 
nical   questions   and    were    fully   prepared    to    answer    them. 

Each  applicant  in  turn  was  asked  what  kind  of  a  man  he 
thought  ought  to  be  selected  for  a  division  engineer  in  the  high- 
way department,  and  what  qualifications  he  thought  he  him- 
self possessed  for  the  position.  Interesting  conversations  de- 
veloped in  many  instances  from  "which  it  was  quite  possible 
to  reach  a  fairly  accurate  judgment  of  the  personality  of  the 
men.  In  the  case  of  two  or  three  candidates  arguments  were 
provoked  which  let  in  valuable  side  lights  upon  the  character 
of  the  applicant.  One  of  the  men  told  me  afterward  that  he 
was  greatly  chagrined  that  he  had  allowed  the  warmth  of 
his  temper  to  probably  offend  at  least  one  of  the  examining 
board.  He  did  not  offend  but  instead  greatly  pleased  the 
examiner   referred   to. 

The  second  test  consisted  of  two  theses;  the  subject  of  the 
first  being  "The  Essentials  of  Highway  Construction."  The 
second  was  upon  any  large  work  in  which  the  applicant  had 
been  personally  engaged.  Some  very  valuable  papers  were 
presented  and  the  task  of  reading  and  marking  them  was 
greatly  lightened  by  their  interesting  character.  The  third 
section  of  the  examination  consisted  of  the  sworn  statements 
of  experience  of  the  candidates  covering  the  entire  period 
of   their   engineering    work. 

In  the  oral  test  a  rating  was  agreed  upon  the  whole  board 
and  placed  in  the  record  before  the  next  applicant  was  called 
in.  All  the  members  of  the  board  read  and  re-read  the  theses 
presented  and  weighed  carefully  their  comparative  merits. 
That  this  form  of  examination  placed  upon  those  conducting 
it  a  great  amount  of  work  will  be  quickly  recognized,  but  the 
very  satisfactory  character  of  the  examination  as  it  devel- 
oped,  is  ample   compensation    Tor   the   efforts   expended 

A   list    was   secured    of   about    6u    men    out    of   the   original 
I.     ppii,  ,,  i:     the  ratings  of  the  first   20  men  being   but   7'; 
mi    apart,   and    of   the    first    ten    the   differences   were   gen- 
erally   represented    In     t'l  art  ions   of    1  ' , 

The   civil    s -rvici-    law    of   the    state    permits    the   appointing 

I .-.    to  select   .mi    one  ol    the  first   three,  but   in   this  list   it 

i-,i     found  entirelj   satisfactorj    to  select   the  men  in  thi    i 
as   presented   and    the   six    men    needed    were   taken    from   the 
top  of  the  list  down      There  were  six  dlvislot  to  b« 

, -in.se, i,    thre.     tot    no     divisions   added    bj    the    lasi    highway 
law,   and    three    to    fill    \  acam  I. 

The  flepa  i  i  ii i    hlg  hw  aj  s  Is   mo  I    fort  una  te   In    havl 

I.,  ■  n    iM w    i  "mi    the    Board    ol    u  atei    Supplj    of   Ne-w 

York    .'It  y    on.-   of    its    best    division    on:   I       I thl 

Canal   work   of   the  state  of  New    fork   three  of  it npetent 

ind  a  i  apa  ble  assistant   .-m-.h r  from  the 

P  in. mi..,    Canal,   i from    Us   ow  n  rani        in    Id.  nl    engine  ei 

..I    ex -  ii-  .     u  ho    ii.nl    alreadj     won    his   sinus    in    htghw  i  - 

■-ii   i 

In  describing  how  the  examinal -  were  conducted,  al 

-  ■  enl  i ting  of  the  American  S i\  of  Ci\  il   En 

ginei  i  .   Mr,   Rii  I  i  i     tated  thai   prat  ticall)   all   the  Belcc 

in  ii     had   been    forei  .1  1   b     - ns   the  oral    tesl     were 

ipleti  -I      Onlj   1 f  the   150  an. In  .mi-  were  allowed 

e  the  «  mm.  11  1. 'i  .  :i  1 1 . 1  .iiih     i\  new   appoii 1 

were   made;  so   the   reader   maj    judge   for  himself   how 
mm  ii     reatei    an   h    el    n  .1     n   forceful    personality   than 

an  erudite  h    1 1 1    I  nov  ledge  of  engineering,     -Ml  the 

intee    an    [graduate    ol   high  grade  toi  I al  bi  hooln 

ill  are  members  of  the    Lmerit  an   S01  iel  \   of  Civil 
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stuia.1  iu©v®e 
By  C.  0.  Shekrill* 


A  new  levee  under  construction  by  tbe  Fourth  District 
Mississippi  River  Improvement  in  the  main  levee  line 
.in  the  east  bank  of  the  Mississippi  River  at  Caernarvon, 
La.,  14  miles  below  New  Orleans,  presents  an  unusual 
foundation  condition  not  heretofore  met  with  in  the  con- 
struction of  levees  in  this  locality. 

The  new  levee   (Fig.  1)    is  a  loop  made  necessary  by 

the  caving  of  the  river  bank  up  to  the  toe  of  the  present 

It  is   to  be  3420  ft.  long,  with   an   average  net 

height  of   15.1   ft.,  and   of   the   sectional   area  shown   in 


In  order  to  obviate  the  difficulty,  the  levee  is  now  being 
built  with  a  70-ft.  berrn  instead  of  with  one  °0  ft.  wide, 
and  is  being  placed  in  the  rear  of  the  area  previously  com- 
pressed by  the  embankment.  This  work  has  not  advanced 
sufficiently  to  allow  a  definite  opinion  as  to  its  stability. 


The    Seeond    Report    of   the    Committee    on    Reinforced    - 

erete  of  the  Institution  of  Civil  Engineers  has  just  been  made 
public  under  date  of  July,  1913.  The  first  report  was  noted  in 
our  Engineering  Literature  section,  Oct.  13,  1910.  p.  29.  The  sec- 
ond report  is  quite  similar  to  the  first  report  of  the  com- 
mittee but  is  radically  different  from  the  report  of  the  some- 
what similarly  intended  Joint  Committee  on  Concrete  and 
Reinforced  Concrete  in  the  United  States  The  second  report 
is  devoted  quite  wholly  to  separate  monographs  on  tests 
and  structures.     The  tests  given  are  on  concrete  slabs,  perco- 


Fig.  1.   Plan  of  New  Levee,  Caebnavon,  La.,  Fourth  District,  Mississippi  River  Commission 
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The  contractor  began  the  excavation  with  a  2-cu.yd. 
orange-peel  excavator  on  Nov.  L2,  last,  taking  earth  from 
the  back  of  the  allowed  pit  and  placing  it  on  the  berm, 
U  shown  in  dotted  lines  on  the  rough  sketch  (Fig.  2). 
By  Dec.  L5,  the  machine  had  advanced  this  work  from 
Xta.  620  tn  Sta.  611,  when  a  series  of  subsidences  oc- 
eurred,  decreasing  the  height  of  rill  about  8  ft.  between 
Sta.  618  and  611,  leaving  the  mound  of  earth  and  the 
pits  as  shown  in  dash  lines  on  the  sketch.  There  was  no 
disturbance  of  the  natural  ground  immediately  on  each 
ride  of  the  embankment,  but  the  bottom  of  (he  excavated 
pit  was  raised  from  ■'!  to  1"-'  ft.  above  the  grade  to  which 

it    bad    been    eXCaT  Mini. 

Settlement  of  new  levees  usually  results  in  a  corre- 
sponding bulging  up  of  the  natural  earth  immediately 
outside  of  the  (111.  Tn  the  presenl  ease  the  only  distur- 
bance was  in  the  pit,  aliiuii  50  ft.  from  the  embankment, 
The  earth  excavated  is  b  mixture  of  sofl  yellow  and  blue 
day  with    nothing  to   indicate  any  unusual  tendency  to 

flow  or  compress. 


lation,  beams  and  columns  and  rcinforeed-concrete  trusses; 
the  concrete  works  described  are  from  all  parts  of  the  world. 
There  is  given  finally  some  data  on  calculations  for  rein- 
forced concrete  and  extracts  from  the  building  regulations 
in  use  in  various   parts  of  the  world. 


One  Day's  Work  of  :i   Mnnleipiil   Engineer — In   a   discussion 

on  "The  status  of  the  Engineer"  before  the  Engineers'  Club, 
of  St.  Louis,  an  engineer  connected  with  the  City  Engineer's 
office  gave  the  following  notes  regarding  the  various  tasks 
he  had  had  on  hand  during  the  day; 

i  started  in  by  climbing  over  the  roof  of  the  Court    House 
to  investigate  some  leaks.      There  were  several    ludl  es  asking 
for  a    cleaning    of    their    looms,   and    while    I    was    there    1    wi  nl 
over   their   quarters   and    looked   up   the   question   of   cli 
Che  wall  paper  and  cleaning  the  ceilings,     i  went  back  t"  the 
City    Hall   and   spoke   to   in     M.    ah. on    certain   sewers   al    the 
infirmary    that    needed    repairs.      I    went    Into    the    Water    De- 
partment   and    arranged    for    sum,-    repairs    i"    pipes    al     the 
Quarantine    Station    hospital,    and    discussed     with    a 
com  pan  j    the  erection  of  a  Bmoke-staek   at   Quarantine      Then 
T  looked  after  repairs  to  the  tower  clock  a1   the  Citj    Hall,     i 
called  "ii  the  Comptroller  and  Supply  Commissioner  foi   a  n.w 
automobile   for   the   President    of   the   Board,   and   arranged    to 
"pull  it  off,"  too.     Thru  a  discussion  of  the  strike  of  thi 
workers   on   the  City  Jail   came   up,     t    received   reports   from 
iii.    contractor  on   the   construction   of  a    bath    house,    kitchen 
and   two  sun  porohes  at   the   la.ll    and  steam-fitting  and 
Installation  at  the  Workhouse,  Citj   Oarage  and  City  Ho 
T  went   over  specifications  and   plans  for  porohes   tor   thi 

tlrmarv.    and    also    plans    I'm     tWO    large    pillill iiil'uvl       i 

i.,    i.,    put    under   waj        Uso   examined    leaks    In    the    root    al 
M  irket 
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Tfiae  IR^asftliag  of  Sfteel 


By  Clifford  Olderj 

Investigation  of  steel  highway  bridges  by  the  Illinois 
Highway  Commission  indicates  that  few  of  these  structures 
•-r  painted  after  final  completion  and  acceptance.  Steel 
structures  located  in  cities  or  near  railways,  rust  rapidly  if 
not  properly  protected  from  the  gases  produced  by  the  burn- 
ing of  bituminous  coal.  This  is  particularly  the  case  where 
bridges    span    railway    tracks. 

The    fact    that    such    structures    cannot    be    neglected    with- 
out   danger    of   serious    results    is    illustrated    by    a    recent    ni- 
dation   of    a    pony    truss    bridge    carrying    an     important 
v    over    a    railway.      The    floor    planks    were    supported 
i  earns    placed    at    right    angles    to    the    roadway    and 
g     on    the    outstanding    legs    of    the    lower    chord    angles 
•    trusses.       Each     lower    chord     was     composed    of    two 
4x5x%-in.    angles.      The    floor    planks    were   placed    diagonallv 
The   outstanding   legs   of   the   angles   for   a   distance  of   about 
3   ft.  over  the  track   were  entirely  destroyed   by  corrosion  and 
the    vertical    legs   were    materially   affected.      It    is    likely    that 
the   dangerous   weakness   of  this   bridge   would    not    have   been 
discovered   had   it  not  been  for  the  fact   that   the  arrangement 
of    the   floor   supports   was   such    that   two    of   the    wood    beams 
were    left    unsupported    and    finally    fell    to    the    track     below 
This    bridge    had    been    completed    but    five    ^-ears. 

Salt   used    for   cleaning    the   sidewalks   and    roadway   of   the 
e    from    ice   and    snow    is    at    least    partly    responsible    for 
the   corroded   condition    of    the    vertical    post   and    the   end    , 
shown    in    Fig.    1.      This    bridge    had    been    in    service    about 


Fig.  2  shows  corroded  channels  removed  from  a  small 
bridge  near  Hillsboro.  111.,  which  had  been  in  service  only 
ten  years.  The  original  thickness  of  the  web  was  0.2  in  The 
position  of  the  most  rusted  portion  was  about  12  in.  below 
the  floor  of  the  bridge,  where  a  shelf  angle  formed  a  lodging 
Place  for  dirt  which  sifted  through  the  cracks  of  the  pfanl 
floor.  The  soil  is  markedly  acid  in  this  neighborhood  It 
may  be  seen  that  unprotected  steel  structures  in  this  dis- 
ve^VnaThateC°me  dan&erOUsI>-  weakened  within  a  very  few 
>ea  s.  That  many  more  accidents  have  not  occurred  is  un- 
oubte,  y  due  to  the  fact  that  the  country  in  general  i  poor 
\':':Z:U1  """",lv'  "-'"  «""  been  largely  used  for  highway 
A  peculiar  effect   of  rust  action  has   been  observed   a   num- 

whieh  h'1168  <UrU1S  reC6nt  yearS-  In  exam ini"S  steel  bridges 
which  have  been  erected  for  some  time,  it  has  frequently 
been  noted  that  the  edges  of  thin  plates,  such  as  [he  covel 
Plate  of  a  compression  member,  when  riveted  to  the  flanges 
of  channels  or  I-beams,  frequently  show  a  wavy  or  scalloped 
appearance.  Where  this  occurs,  the  plate  near  the  rivets  is 
in  contact  with  the  flange  of  the  channel  but  between  the 
rivets  the  plate  is  bulged  out  in  some  cases  as  much  as  y! 
in      the    space   between    the   plate   and    flange   being   filled   with 

c^TZV?^  J1!'*  C°m,iti0n  "  diS»nC»>-  -ti'eli  '  n 
case   of   the    end    post   shown    in    Fig     1 

ditiIonWofSthh,tc"lmeai,attely  rec°snized'that  this  buckled  con- 
i  est  "Caie  fo  n  e!  ,''  K  *  "aS  dUe  t0  the  exPansive  action  of 
lust  scale  formed  between  the  contact  surfaces.  That  this  is 
true,  however,  is  evidenced  by  the  fact  that  comptraUvelv 
new  structures  do  not  show  any  appreciable  bucS  of  h  n 
Plates  between  rivets,  and  it  is  inconceivable  that  faul  - 
shop    work    should    be    responsible    for    the    frequent    appear 

zi°l?;<  •sszTz&rxz: •  ■»• »'™  ™™> 


ist  hi  a  Steel      Fig.  2.    Co 
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Bdilt-Up    Steel    Chord   Distorted   by    the 
Action  of  Rust 


but  one  unbroken  rivet.     The  blade  of  the  knife,  A,  is  insert   1 
where   the   shank    of   a    rivet   ought   to    be. 

In  some  cases  the  heads  of  the  rivets  were  pulled  off.  but 
usually  the  break  was  in  the  shank.  In  a  few  cases  the  head 
was    pulled    off   and    the    shank    broken    as    well.      Examination 

:*: 


of  the  ruptured  rivet  ends  indicated,  by  varying-  degrees  of 
corrosion,  that  some  of  the  rivets  had  probably  been  broken 
several  years,  while  others  exhibiting  almost  no  rust,  had 
undoubtedly  been  ruptured  quite  recently.  Some  of  the 
broken  rivets  show  an  apparent  reduction  of  area  adjacent 
to  the  break  typical  of  a  tension  failure.  There  were  no  in- 
dications that  this  reduction  was  caused  by  rust.  In  cutting 
out  the  rivets,  all  indications  pointed  to  a  tough  and  ductile 
material. 

A  row  of  these  rivets  5  ft.  long  was  cut  out  and  every 
rivet  was  found  broken.  The  tenth  rivet,  however,  was  in- 
tact and  when  the  head  was  cut  off,  a  sudden  jar  was  felt 
accompanied  by  a  splitting  noise,  as  the  two  halves  of  the 
arch  rib  separated  appreciably  for  a  length  of  10  ft.  or  more. 
Right  then  the  investigator,  and  others,  indulged  in  an  un- 
dignified scramble  for  solid  ground.  Nothing  serious  hap- 
pened, however.  It  was  found  that  not  more  than  in  of 
the  rivets  connecting  the  upper  and  lower  halves  of  the 
arch  libs  were  unbroken.  It  is  probable  that  friction  and 
crooked  shanks,  due  to  mis-matched  holes  had  held  the  parts 
together.  There  was  strong  evidence  of  a  recent  working 
of  these  joints.  The  surface  steel  of  this  bridge  had  been 
protected  reasonably  well  with  paint.  Scraping  disclosed  a 
number   of   different    colors. 

Up  to  the  present  time  it  has  been  impossible  to  secure 
any  material  attention  from  local  highway  officials  to  the  im- 
portance of  keeping  steel  bridges  well  painted.  It  is  hoped 
that,  through  the  County  Superintendents  of  Highways  pro- 
vided  under  the  new  road  law,  this  matter  as  well  as  others 
of  equal  or   greater   importance   may    be   provided   for. 


^Ivcminiicm 


P^rmilroadl 


SYNOPSIS — The  steel  car  is  coming  into  service  as  a 
companion  to  the  steel  hopper  and  gondola  car  m< 
gteel  ■passenger  car.     This  article  describes  the  standard 
design  of  steel  box-cars-  of  the  Pennsylvania  R.R.,  which 
has  already  over  7000  of  these  cars. 

While  all-steel  construction  is  now  used  very  exten- 
sively in  all  types  of  open  freight  cars  (flats,  gondolas, 
fctopp  r-botton)  cars,  etc.),  and  steel  unclerframe  construc- 
tion is  used  for  many  types  of  box-cars,  there  is  a  more 
limited  use  of  Bteel  construction  for  the  body  or  super- 
structure of  box-cars,  These  lasi  Darned  steel  cars  are 
ih<  r<  asing,  however,  and  mark  an  important  development 
in  fr  light-car  construct  ion. 

The  Pennsylvania  R.R.  lias  adopted  a  type  of  steel- 
frame  box-car  which  is  already  in  extensive  use.  and  one 
of  these  is  shown  in   Fig.   1.      \t   present,  this  road  has 


5730  of  these  in  sen  ice  and  164' 
lows : 


under  contrai  t.  as  fol- 


General  freight. 
General  freighl , 


\  i  t  li  steel  sheath- 


Automobiles 

Stock  and  refrigerator 

*630  more  under  contraci 


No.  i. 

Capacity, 

lb. 

Total 

weight, 

lb. 

<  Josl 

3370* 

100,000 

is.  100 

S1240 

1 
1000 
1360t 

100, 

100,000 
90,000 

19,100 
19,21  0 
60,520 

1350 
1280 

1015  mo 

re  under  contraet. 

The  total  weight  includes  the  trucks,  which  weigh  7750 
Hi.  each,  or  15,500  lb.  per  car.  The  company's  steel- 
underframe  box-cars  with  wood  body  construction,  of  the 
same  carrying  capacity,  weigh  16,000  lb.  with  trucks,  and 
cost  about  $IK>o  each,  so  that  the  additional  weight  and 
cost    for  the  box-car  with  steel-frame  superstructure  arc 

mil    ureal. 

In  the  three  classes  of  all-steel  box-cars  the  framing  is 
identical   and  the  only  differences  are  in  the  doors  and 


Fig.    1.     100,000-Lb.    Steel-Frame    Box-Car:   Pennsylvania    R.R 
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sheathing.  The  ears  for  general  freight  have  the  or- 
dinary side-door  openings,  which  are  (1  ft.  wide  and  ~,  ft. 
3  in.  high.  The  ears  foi  carrying  automobiles  have 
larger  side-door  openings,  li  ft.  wide  and  8  ft.  5  in.  high 
(with  sliding  doors  in  two  Leaves),  while  one  end  is  fitted 
with  double-leaf  hinged  doors  to  provide  an  opening  the 
full  width  and  height  of  the  car  body.  The  stock  and  re- 
frigerator ears  have  the  special  sheathing  and  door  con- 


The  general  dimensions  of  the  cars  are  as 


sheathing 
follows : 

Ft.  In. 

Length  over  end  sills 42  6 

Length  inside 40  6 

Width  inside 8  10 

Width  maximum,  at  eaves 9  lu 

Height  rail  to  top  of  sill ] .       3  51 


$£  Bear,  -. 

''' Jacking 'Block  CarferKrfe? 

Section   A-A 


Section  C~C 


Section     B~B 


SeciioT     D-D 


Fig.   ■'..    Elevation   ami   Sections  of  Steel-Erame   Box-Cabs  with    Details  oj  Undererame; 

Pennsylvania  11.11. 


struction  required  for  these  classes  of  traffic  The  sheath- 

>t   v.. hi, i.  inn  the  company  ha.-  also  one 

mental  car  of  the  same  design  with  steel  siding  or 


ho*    I 

i    End 


Horf  devotion  of  0p«n  End        Section 
of  Automobile  Cor  through  Side 

v/3 


I0W1  Bar  Innde  End  Door 

1  i      \i   rOMOBIl 


The  designs  Eor  all  these  cars  were  prepared  by  the 
railway  company's  engineers,  under  the  direction  of  A. 
W.  Gibbj  Genera]  Superintendent  of  Motive  Power.  Some 
of  the  cars  were  built  at  the  Pennsylvania  R.R.  .-hops 
at  Altoona.  and  others  by  the  American  Car  &  Foundry 
( !o.  ami  the  Pressed  Steel  ( lar  Co. 

Undebfb  \m  i 

The  general  type  of  framing  is  of  the  central-girder 
or  backbone  type,  as  used  in  the  steel  passenger  ear-  of 
the  Pennsylvania  R.R.,  described  in  Engineering  News, 

•  lime  VII.    1907,  ami   Sept.  3,    Mi'is.    The  construct] s 

shown  in   Fig.  '.'.     The  center  sill  is  a  heavy  box  girder, 
baving  two  pair  of  cantilevers  (back  of  the  bolsters  and 

about   12  it.  Prom  tl nds)  which  carrj  the  side  frames 

oi'  trusses,  the  load  being  transmitted  in  this  waj  directly 
from  the  Bide  frames  to  the  center  .sill. 

The   center   sill    is   composed   of   a    pair  of    fish  belly 

pressed    teel  girdere  oi  chi I  form,  set   12%  in.  aparl 

uiib  the  I  in.  flanges  outward  and  having  a  :;s  in.  covei 
plate  '.'<;  iii.  wide  extending  the  lull  length  of  the  cni 
Tin   lower  flange  of  each  ?irdei   i    reinforced  bj  an  . 

i  •  i  in.  on  the  inside,     The  deptl he    ill  is  80  in.  for 

aim ni    18  ft.,  and   then   redi I  l    in.  ai   the  bolster 

n  lii,  h  depi b  continui  to  the  end  -ill  To  i he  web  an 
riveted  i  he  cantilevei      which  are  pail     of  beams  of  1 1 1 

onr   (and  channel  i  ei  I I  aboul  8  in.  dee),  a1 

the  outer  end  ami  20  m.  at  the  i  end.  being    baped  to 

lit  between  the  flange    of  i be  centci   trirdei     and  riveted 

>    i in-  web  "i    i be  i:ii ter      Top  nnd  bottoi 

and  are  riveted  to  1  be  Ban  - 
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of  the  cantilever  arms.  Cast-steel  struts  or  braces  and 
pressed-steel  diaphragms  are  fitted  between  the  webs  of 
the  "enter  sill  in  line  with  the  cantilevers. 

At  six  intermediate  points  along  the  center  sill  are 
transoms  or  cross-bearers  of  pressed-steel  channels,  hav- 
ing their  ends  Hanged  and  riveted  against  the  web  of  this 
sill  and  the  side  sill  (or  bottom  chord  of  side  frame). 
Pressed-steel  diaphragms  are  fitted  between  the_  center 
sill  webs  at  the  points  where  these  transoms  are  attached. 
The  body  bolsters  are  composed  of  pairs  of  channels  very 
similar  to  those  of  the  transoms,  with  spacing  blocks 
between  them,  while  between  the  webs  of  the  sill  is  fitted 
a  cast-steel  brace  with  king-pin  socket  and  rear-draft 
lug.  The  center  plate  is  riveted  directly  to  the  bottom 
flanges  of  the  center  sill.  The  body  side-bearings  are  di- 
rectly under  the  spacing  blocks  of  the  bolsters,  while  at 
the  ends  of  the  bolsters  are  heavy  shoes  or  blocks  for 
use  in  jacking. 

The  side  sills  (which  are  simply  the  bottom  chords 
of  the  side-frame  trusses)  are  4x6-in.  angles,  with  6-in. 
channels  extending  between  the  ends  of  the  cantilevers. 

The  end  sills  are  pressed-steel  angles,  with  a  flanged 
plate  riveted  upon  the  top,  the  vertical  part  of  this  plate 
being  about  2  ft.  high.  This  extends  across  the  full 
width  of  the  car  and  is  riveted  to  the  corner  posts.  The 
end  sill  has  at  each  end  a  malleable-iron  push-poeket  for 
pole  switching,  while  at  the  opening  for  the  coupler 
shank  it  is  reinforced  by  a  cast-steel  brace  which  forms 
also  the  front  draft  lug.  In  each  corner  panel  of  the 
nnderframe  is  a  diagonal  strut,  of  inverted  channel  sec- 
tion, having  its  ends  spread  and  flanged  outward  and 
riveted  to  the  sills.  To  resist  the  thrust  of  these  struts 
against  the  center-sill  webs,  a  heavy  steel  casting  is  fitted 
between  the  webs  of  the  sill  at  the  point  of  attachment, 
just  forward  of  tin'  bolster. 

Bora  Frame 

The  side  framing  of  the  body  forms  a  complete  truss, 
B£  shown  in  Fig.  'J.  The  verticals  and  diagonals  are 
pressed->teel  members  of  IT-  or  troughed-section  with 
Wide  flanges,  the  ends  of  the  members  being  flattened 
and  riveted  against  the  6x4-in.  angles  forming  the  bot- 
tom chord  (or  side  sill)  and  the  top  chord  (or  side  plate). 
This  form  of  section  was  adopted  as  combining  light- 
ness with  strength.  Horizontal  struts  are  riveted  be- 
tween the  truss  members,  as  shown,  and  these  serve  for 
the  attachment  of  the  side  sheathing.  The  corner  posts 
arc  pressed-steel  Z-bars  or  Klin,  angles,  and  the  door 
posts  are  bulb  angles. 

The  sole  frame  is  supported  upon  the  center  sill  by 
two  cantilevers,  a  I  mn  t  12  ft.  from  the  ends,  and  two  of  its 
main  posts  arc  at  tic  ends  of  these  cantilevers,  which 
thus  carry  the  load  direct.  Then'  are  no  posts  al  the 
of  the  bolsters,  so  thai  these  do  aoi  carry  direct 
load  to  the  center  plates.  The  end  framing  (Fig.  3)  has 
a  center  vertical  posi  and  two  diagonals,  and  is  thus  sup- 
ported direetlj   upon  the  end  of  the  center-sill  girder. 

Roof,  Shi  ith  [ng  ind  Floob 

Tin-  roof  lias  carlines  if  trough  section,  with  Battened 
end    resting  on  the  longitudinal  angles  of  the  side-frame 

tin    e       Tl i  construction  varies  somewhat  in  the 

freight  and  automobile  cars,  as  shown  in  Fig.  I.  In  the 
former,  with  overhanging  caves,  the  carlines  extend  be- 
yond the  top  chord  angle,  and  the  roof  plates  are  bent 


down  over  them,  with  a  small  stiffening  angle  riveted  to 
the  edges.  At  the  end  the  plate  is  simply  flanged  over. 
In  the  automobile  car,  the  roof  sheets  are  riveted  di- 
rectly against  the  top-chord  angles  of  the  sides,  with  a 
stiffening  strip  betw.en  them,  while  at  the  ends  this  strip 
is  omitted. 

The  roof  sheathing  is  of  y&-m.  steel  plates,  extending 
the  full  width  of  the  car,  and  bent  over  to  be  riveted  to 
the  side  and  end  framing.  The  splices  are  at  or  between 
the  carlines,  and  are  butt  joints  with  a  flat  inside  strip 
and  an  inverted  TJ-section  outside  strip  for  stiffness.  Xo 
calking  of  the  joint  is  necessary. 

The  side  anil  end  sheathing,  or  siding,  is  of  iy±-in. 
vertical  planks,  tongued-and-grooved,  fastened  by  screws 
through  the  flanges  of  the  steel  framing  members.     At 


9Lo£" 


Fig.  4.   Details  of  Steel-Bodi  Frame   i\n  Moons  of 

100,000-L.B.  B0X-( '  Mis  ;    Pennsylvanls    R.R. 

A-B.   Top  ana  bottom  of  side  of  automobile  ear,  show- 
ing   roof   and    sill    construction,    door    and    door    rails 

C.  Top   of  side    of   freight    car,    showing    roof    con- 
struction and   top  door   rail 

D.  Plan    of   door   opening,    showing   steel   doo 
bulb-angle  door  post,   with   wood   sheathing. 

E.  Sectional    plan    of    double-hinged     end     do 
automobile    cars. 


nd 


of 


the   top,   the  sheathing   is   secured    by   a    '.''--in.   bar  or 
.    while   at    the   bottom    it   extends   beloy    the   floor 

and  is  secured   bj    w 1  strips  Bitted  between  the  truss 

members  and  hope, l  through  the  side  sills.    The  sheath- 
ing   leaves    a    narrow    openm  ilation    alone-    the 

-Hi  this  opening  is  protei  ted  againsl  the  entrance  of 

.1111     .11       -l|,  iU. 

The  floor  is  of  2%-in.  plank  carried  directly  by  the 
under  extra    joists    or    supports    arc 

necessary. 
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Doors 

The  side  doors  are  of  steel  plate  and  pressed-steel 
shapes,  with  a  Z-har  welded  at  each  end.  the  lower  ends 
of  these  bars  being  booked  to  pass  under  the  bottom  door 
rail,  which  is  a  bulb  angle.  No  rollers  are  used,  but  the 
door  is  carried  by  hooked  lugs  sliding  upon  an  angle 
which  forms  the  top  door  rail,  as  shown  in  Fig.  4.  The 
dour  is  set  out  far  enough  to  clear  all  posts  and  braces. 
In  the  automobile  cars,  the  side  doors  are  of  exceptional 
size,  and  are  made  in  two  leaves,  sliding  in  opposite  di- 
rect I'll:-. 

In  the  automobile  car-  one  end  is  formed  by  a  door 
which  gives  a  clear  opening  8  ft.  6  in.  wide.  This  door 
le  in  two  parts,  closing  together  with  a  bevel  and 
locking  joint,  and  each  part  being  carried  by  heavy  hinges 
on  the  corner  post,  a-  shown  in  Pigs.  •'!  and  4.  The 
fastenings  include  top  and  bottom  bolts,  and  a  heavy 
wooden  bar  which  i-  pivoted  to  one  leaf  of  the  door  and 
fit.-  into  lugs  or  brackets  in  its  horizontal  or  locking  po- 
sition.  "lie  leaf  of  the  door  carries  the  end  ladder  and  a 
placard  board.  The  doors  are  of  steel,  with  an  inside 
sheathing. 

Trucks 

All  the  curs  an-  mounted  on  truck-  of  the  arch-bar  or 
diamond-frame  type,  having  tipper  and  lower  arch  bars 
114x5  in.  and  bottom  tie-bars  r,sxo  in.  Upon  the  arch 
cast-steel  -eat-  lot  the  springs,  these  cast- 
ings being  connected  by  a  13-in.  rolled  channel.  The 
column  castings  have  flanges  forming  guides  for  the 
bolster,  which  i>  of  box  s<  ction,  1  5]  -  in.  deep  at  the  mid- 
dle and  i:;s  in.  at  the  ends,  where  it  rests  on  the  springs. 
A  cast-steel  center  plate  and  center-pin  sockel  are  fitted 
:it  the  midi  olster.     The  axles  have  journals 

LO   in. 
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l?y.  Also  to  issue  $50,000,000  in  bond-;  $•.'(>, 000. (ion  f 
be  exchanged  for  bonds  of  the  Los  Angeles  Ry.  Corpora 
tion.  and  $3,544,000  for  those  of  the  City  Ry.  The  Loj 
Angeles  By.  presented  a  valuation  of  its  properties,  gi\ 
ing  a  reproduction  value  about  $6,000,000  higher  tha:| 
that   shown  in  the  accompanying  report. 

On  Jan.  1,  1913,  the  street-railway  system  of  Lol 
Angeles  consisted  of  351  miles  of  single  track,  of  whieli 
11  miles  was  three-rail  track  (:i-ft.  (i-in.  and  Ml.  N 1/0 -in 
gage),  operated  jointly  with  the  Pacific  Electric  Ry.  O 
the  total,  ls;i,  miles  were  outside  the  city  limits,  bul 
these  are  covered  by  the  report  as  the  accounts  are  no 
separated.  About  94$  of  the  lines  are  double  track, 
which  is  considered  remarkable  for  a  system  of  this  size! 

The  system  has  809  passenger  cars  and  serves  about! 
1200  people  per  mile  of  track.  The  separate  franchise! 
expire  within  various  periods  up  to  50  years  from  Jan. 
1.  1914,  with  an  average  life  of  25.75  years  from  thai 
dale.  The  total  valuation  of  the  property,  prepared  hy 
the  Board  under  i\\f  classification  of  the  Interstate  Com- 
merce Commission,  is  $19,762,389.  Of  this.  $15,363,227 
is  for  construction  and  equipment :  the  balance  is  as  fol- 
lows: $768,161  for  engineering  and  superintendence  (.">','- 
of  the  last  named  total),  $2,056,001  for  right-of-waj  and 
bind,  $1,075,000  for  general  expenses  (law.  interest,  in- 
juries and  damages,  taxes  and  organization  expenses). 
and  $500,000  for  supplies  on  hand. 

Valuation 

This  part  of  the  report  we  abstract  as  follows,  omitting 
details  as  to  the  franchise  and  finance  conditions.  The 
company  does  not  own  or  operate  any  power  plants,  but 
built  and  owns  the  transmission  lines  to  its  ten  substa- 
tions. Power  is  purchased  from  the  Pacific  Lighl  c\: 
Power  Co.,  delivered  at  the  high-tension  busbars  of  this 
latter  company  at  a  rale  of  0.65c.  per  kw.-hr.  This  is 
miller  a  contract  running  for  ten  years  from  April.  1907. 
CONSTRUCTION  AND  EQUIPMENT — To  reproduce  a  sis- 
lein  .a'  iiiis  size  and  character  would  require  an  investment 
of  approximately  $19,800,000.  This  is  an  engineer's  estimate 
based  upon  a  careful  Inventory  of  the  physical  part  of  the 
system,  and  .lees  not  Include  any  allowance  for  general  con- 
tractor's profit,  for  early  losses  while  building  up  the  busi- 
ness, or  for  other  "development  expenses."  such  as  dis- 
count   on    securities,    cost    of    solldatlon    or    Investment    in 

supei    eded   pi tj 

The  companj    maj    claim   that    the   totals  are  too   low.     On 

the     other     hand,     some     items     probabl]     could     be     reduced 

lightly,     in  considering   the   Investment   as  affecting   the   rati 

ol    rare,    it    must    be    remembered    that    the    return    011    the   in 

■  nt    1     paid  out   of  about    " v.    of  the  earnings,  so  that  a 

irlatloi 1 1.. .mi   of  the  Invest  ment   of  saj    1  0'     a  (I  ect« 

the   fan    onl;     ! ' ■■  ■ .     which    would    be  .1    verj    sma  11    part    ..1   a 

nickel.     The   valuatl r  the  propert;    as  given  above   Is  well 

limit  ..1    1 "       ,,1   .,,,..    .a  hi  .    ie  ....    n  in.  1.  ....    in    be  ai 

■  .  ..    0   1 re  elaborate  method  of  appraisal,  and   tor  the 

■   .1 1  .  .1     ■    gufl  ■ '  irate 

1     ■  .      1 1  mi. 1  ted    1  ha  1    n    cla  Im    foi    dei  elopment    ex 

'i.i'     i.    'i mlgl mi for 

■.     ..1    1  in      1  in. 1     bul     ■      11 jlnnl      1      -I    in. 

net ii.-i  1    cost    ..i    devolopiri       thl        1    1 '    nvalla ble,    It 

been  tho  nn  oil ,  nt  this  I  Ime, 

1.. 1    ihe    pari    .a    tl '  1  '■    Ibli        it I    thi    pi  opoi  1  j 

\         I  .  1 , 1  1       I11         I .  ■  I  ■        I  ■ '  IV I      'Ie      '  I '   I I  ' 1 1 1  e 

ll     doq 01,1   1  his  sin. 

Ml ..  1 1       1 ■ 

11 1 ■  .1   i  ..1 1  the   phj  ileal  plant 

hli  It   inli  in    i"     1. 1. 1. -I   1...    .1. 

If  tl        ,..;    .  .    1        ll..  ...      1  in  11   1  in     (lgun 

thi    •  ■.  ' !"■  1     '  in     i.i.  Icnl     .Cm    1 

1 1    

Thi      .1...1..     in- i.i.i "  opoi  '      .a    1..11  h    1 1.,     i.iih 

\ni  ..'  1.      II      a 

.....  1 1 1 1    1 1 1 .    1  ■  1 1  ■  1 . 

ountod  for  b     thi  •■■ pltal" 


February  12,  IV U 


E  NG  I  X  E  E  i;  I  \  G     N  E  \\  S 


359 


ami  discount  on  securities,"  which,  if  allowed  in  a  fair 
amount  and  added  to  the  former  figure,  would  bring  the  total 
"present   value"    up    to   approximately    the    latter   amount. 

REAL    ESTATE   AND   RIGHTS   OF   WAY— The   estimate   of 
the    cost    to   reproduce    includes    two    important    items:      Real 
for  car  houses,   substations  and  shops,   $990, 35S;   private 
of  way,   $1,065,641. 
In   accordance   with   Supreme    Court   decisions,    the   corpor- 
ation  has  been   given   the   benefit   of  the   appreciation   in    real 
estate    values,    based    on    the    value    of    contiguous     property. 
There  are  cases,   however,    where   it  was  necessary   to  buy  and 
buildings  in  order  to  get  the  property  desired  for  shop 
purposes,   but   the   value   of   these   buildings   is   not   included    in 
the   real    estate   figures,   as  any   allowance   of   this   kind   should 
-sifted   under    the   head    of   "development    expenses." 
Tutting    a    value    upon    a    private    right-of-way    is    a   more 
us    problem.     There    are    some    43    miles    of    right-of-way, 
ng  in  width  from  15  to  SO  ft.     Much  of  this  was  acquired 
at   very   little,   if  any,   actual   cost,   being  donated   to   secure  an 
-ion    of    the    system    to    and    through    the    property    bene- 
fited.    The   original   right-of-way   was   often   a   strip   60   to   80 
ft.    in   width,    located   in  advance  of  street  plotting,   and  main- 
tained   for   a    number    of    years    as    a    regular    railway    private 
way.      With    the  opening   up   of   the  streets,    the   railway   com- 
pany in  many  cases  dedicated  the  land  to  the  use  of  the  city 
:  eet    purposes,    retaining   for    itself  a    perpetual   right   to 
operate  a   double-track   street-car   system   upon   a  30-ft.   strip, 
usually  in  the  center   of  the  street. 

In  estimating  the  value  of  this  right-of-way  in  the  streets, 
the  number  of  square  feet  in  each  section  where  a  width  of 
30  ft.  was  reserved  was  calculated.  If  less  than  30  ft.,  the 
lesser  width  was  figured,  but  for  strips  of  greater  width  only 
30  ft.  was  allowed.  A  price  per  square  foot  of  contiguous 
ty  was  determined,  and  this  unit  price  was  multiplied 
into  the  area  of  each  respective  piece. 

It  was  then  decided  that,  as  nearly  all  of  the  private  rights- 
of-way  would  either  be  dedicated  for  street  purposes  or 
be  reserved  as  parking  spaces  down  the  middle  or  at 
the  side  of  future  streets,  all  of  the  remaining  right-of- 
way  could  be  figured  in  much  the  same  way.  These  Calcu- 
tta] of  $1,065,641,  which  would  be  the  value 
of  this  30-ft.  strip  on  the  basis  of  the  actual  value  of  con- 
tiguous land. 

It    has    been     the     practice,     however,     in    valuing     railway 
property   for    rate-making   purposes,    to   give   rights-of-way   a 
value   than   the   adjoining   land,    and    this   practice   has 
approved     by    a     number     of    commissions     which     have 
ized     various     multiplying    factors — some    as      high      as 
times    the   real   estate   value.     Since    the   Supreme   Court 
that    public    utilities   are    to    be    given    the   benefit 
iated    value   of  their   land    holdings   in   establish- 
ing their  present  worth,  the  problem  of  determining  the  value 
of    terminal     lands    and     rights    in    connection     with    railway 
laking    will    become    a    very    critical    part    of    the    rate 

EARNINGS   AND    EXPENSES 
ESTIMATED     EARNINGS     The    income     from     transporta- 
1     year    to    June    30,     1913,     will     be    about 
that  the   ratio  between   physical  value  and  earn- 
ings   is    about    •'!    to    1.      The    earnings    for    this  ibout 
11";.    greater    than    those    of    last    year.      At    a     109S     rale    of 
growth   t! arnings   for  the  next   ten   years   will   be  approxi- 
mate!..   J7.480.000    tor   nil   and   $17,637,446   tor    1923. 
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Although  this  record  is  higher  than  ordinarily  found  with 
an  urban  system,  it  will  be  hard  to  reduce  the  figures.  Some 
economy  in  maintenance  of  both  way  and  equipment  might  he 
expected,  but  the  reserves  for  depreciation  should  be  larger 
than  have  been  allowed.  The  rate  for  power  may  come  down, 
but  the  cost  of  labor  wil.  probably  continue  to  advance. 
There  will  be  some  advantage  to  be  expected  as  density  of 
traffic  develops,  but  the  requirements  for  taxes  are  constantly 
being  increased.  There  is  one  sure  way  to  cut  operating  ex- 
penses, and  that  is  by  taking  cars  out  of  service  and  cutting 
down  on  the  operating  forces,  out  this  reduces  the  quality  of 
the   service, 

CONCLUSIONS 

The  present  interest  charge  of  5'J  on  the  original  bonded 
debt  of  $20,000,000  and  5%  on  the  $2,600,000  bonds  for  cost  of 
extensions  financed  through  the  City  Railway  Co.  account 
is  a  reasonable  return  upon  the  present  actual  physical  value 
of  the  system,  but  is  not  sufficient  to  compensate  for  "hazard" 
and   "enterprise"    in  creating  the  property. 

An  annual  "dividend"  of  2%  on  $20,000,000,  or  $400,000 
yearly,  is  a  reasonable  reward  for  hazard  and  enterprise  and 
should  be  allowed  as  long  as  present  uncertain  conditions 
continue.  An  additional  "dividend"  of  a  larger  amount  than 
$400,000  annually  is  not  justified  by  present  net  earnings. 

The  present  five-cent  fare,  if  continued  during  the  coming 
year  under  present  operating  conditions  and  with  a  normal 
increase  in  earnings,  will  produce  a  surplus  over  and  above 
the  amount  sufficient  for  interest  charges  and  reasonable 
dividends.  The  control  of  this  surplus  should  be  in  the  hands 
of  a  public  regulating  body,  which  should  decide  upon  the 
ili  position  of  this  part  of  the  surplus  net  earnings  for  any  or 
all  of  the  following  purposes:  Better  service,  extensions,  re- 
newals, amortization,  or  fare  reduction. 

In  anticipating  future  developments,  it  is  safe  to  conclude 
that  earnings  will  increase  at  a  remarkable  rate:  that  the 
percentage  of  earnings  required  for  operating  expenses 
should  gradually  decrease,  and  that  the  ratio  of  investment 
to  earnings  should  also  be  reduced — thus  making  the  burden 
of  fixed  charges  relatively  lighter. 

CONTRACT  ORDIXANCE— Taking  a  broad  view  of  the  en- 
tire situation,  the  tendency  of  developments  points  to  the  ad- 
visability of  the  city  and  the  company  entering  into  a  settle- 
ment of  contract  ordinance.  As  a  result  of  this,  the  entire 
surface  systems  should  be  operated  and  developed  as  one 
single  system  inside  the  city  limits  and  the  interurban  i  « 
should    be    displaced    from    the    streets    into    private    rights-of- 


ly  Bion   J.   Arnold, 
agreement    should 


In  the  report  made  to  the  citj  com 
in  October,  1911,  he  stated  that  such 
attain    the   following   objects: 

1.  The  best  possible  street  car  service  at  the  lowest  cost 
ot'    operation,    maintenance    and    depreciation. 

2.  The  protection  of  the  actual  present  value  of  the  prop- 
•  i  plus  the  actual  money  invested  in  future  extensions  ami 
betterments,    and    temporarily    (until    amortized    out    of 

rig    i    the    intangible   investment  made   by   the  company,   com- 
prising obsolescence    and    other  expenses  incurred   in  devi 
ing    tire  property;   all   of  this  on   the- assumption   of  a    reason- 
aide    return    on    the    true    investment    having   been    paid    in    the 
past. 

3.  The  maintenance,  periodic  renewals  and  constantly  in- 
-  leasing   effii  lencj    of  t lie  system. 

4.  Additions  and  extensions  slightly  in  advance  of  actual 
need. 

•"■.  One  city,  one  fare,  universal  transfers,  through  rentes 
and    publicit  \    of  reco 

6.  Public  supervision  which  will  Include  the  regulat 

the   surplus   earnings   so  the   service,    reduce   tin- 

fares,    or    to    amortize    th      obsi 
costs  representing   no  real  physical   property,  so  th 
munity  will  eventually  pay  a   rate  which  will   pro 
.ii    upon    the   real    cost    value   of   the   pi 

ertj    producing   the  service. 

7.  Public     control     over     plans     for    additional     construction 
equipment,     regulation     of    contracts,     rates    and     transfers 
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COMPABISON  OF  STREET  RAILWAY  CONDITIONS  IN  DIFFERENT  CITIES 

Miles  of  track 


City 


6.6 
4.7 
3.2 
4.9 
3.2 


Population 
mile  of 
track 
1200 
5585 
3191 
2545 
2940 
2085 
3814 


Car-miles  per  year 
1000  car- 
miles  per  Car-miles 
lile  of  track  per  capita 
71.7  72 
139  0  25 
108.0  34 
106.0  42 
122.0  42 
94.7  42 
142.0  39 


lore  the  system  reaches  a  congested  condition.  On  the  other 
hand,  the  number  of  car  miles  per  unit  of  population  can  be 
reduced  50%,  which  would  seem  to  indicate  that  the  popula- 
tion in  the  territory  served  at  present  could  be  increased  at 
least  four  times  before  Los  Angeles  would  be  a  "built  up" 
city  of  the  class  used  for  comparison  in  the  table.  From  a 
transportation  standpoint  the  Los  Angeles  system  is  working 
under  a  handicap  of  lack   of  density  of  traffic. 

The  gross  earnings  per  car  is  a  measure  of  the  number  of 
cars  furnished  in  proportion  to  the  income.  In  this  respect 
the  record  of  Los  Angeles  is  relatively  high,  indicating  that 
the  system  is  short  in  the  relative  number  of  cars  which 
should  be  owned  and   operated. 

The  net  income  earned  after  paying  all  operating  charges 
and  retained  by  the  company  to  pay  fixed  charges,  dividends 
and  for  surplus,  if  expressed  in  percentage  of  the  total  income 
from  all  sources,  is  an  exact  indication  of  what  proportion 
of  the  fare  paid  is  retained  by  the  company  as  its  return  and 
what  part  of  the  nickel  goes  to  produce  the  service  rendered. 

In  his  letter  to  the  city  council,  transmitting  the  re- 
port, the  following  statements  are  made  hy  Augustine  W. 
Wright,  consulting  engineer,  President  of  the  Board  of 
Public  Utilities: 

We  wish  to  emphasize  the  fact,  brought  out  in  the  report, 
that  our  local  street  railway  is  just  beginning  to  "pay."     The 
dividend    of    $400,000    annually    is    all    "profit,"    which    may    be 
considered    that    part    of   a    fair    return    greater    than    current 
interest   rates   on   the   reproduction   cost   of  the   property;   but 
it  is  justified  by   the  risk  taken  and   the  enterprise  displayed. 
tinder   the   State    law    the  amount   of   the   bonded   indebted- 
ness must  not  exceed    the   par   value   of  the   capital   stock   for 
which    subscription    has    actually    been    made;    or,    conversely, 
the  stock  issue  must  be  at  least  equal  in  amount  to  the  bonds 
carried.      There    has    already    been    issued    $20,000,000    of   Los 
Angeles    Ry.    and    $5,000,000     of    City    Ry.    stock    certificates, 
which  are  not  represented  by  a  dollar's  worth  of  actual  phy- 
sical  property,   and   which  are   dependent  on   surplus  earnings 
in   order   to   create  a    market   value.      This   procedure   has   al- 
ways been   recognized    practice,   not  only  allowable,   but  actu- 
ally requ  ir  state  laws.  I 
first   duty   is   to  get  control   of  the   surplus.      Any  sur- 
plus  earnings    over   and    above   a    fair    return    should   be   avail- 
able for  more  cars  and  better  service,  extensions,  renewals  of 
ment,    reduction    of    fares,     or    for    depreciation,    as    di- 
rected by  the  proper  public  officials.     The  "extra  profit"  which 
is   rn.v.                             be    "fair"   <m   account  of  the  risk   involved 
in    the   business,    should    be    redui  ed    or   entirely   removed    bj 
Ing    the    hazard.      It    must   be    recognized    that   if   the   re- 
turn  upon    the   capital   and    upon    the   enterprise   of   the   com- 
limited,    I  hen    the    ai  I  ua  I    In  vesl  men1    must    be 
ecu  re. 
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IBtailways 

As  noted  in  our  issue  of  Dec.  1,  1913,  p.  1160,  the  rail- 
way valuation  work  of  the  Interstate  Commerce  Commis- 
sion is  divided  into  five  geographical  districts,  each  in  di- 
rect charge  of  a  district  engineer.  The  whole  work  is 
supervised  by  the  board  of  five  engineers,  whose  portraits 
and  biographies  were  published  in  our  issue  of  May  15, 
1913,  p.  1019.  The  members  of  this  board  also  have,  of 
course,  the  general  supervision  of  the  work  in  each  of 
their  respective  districts ;  on  the  district  engineers,  how- 
ever, comes  the  burden  of  detail  work,  the  organization 
of  parties,  the  assignment  of  tasks,  etc.,  the  breadth  and 
multiplicity  of  which,  and  the  difficulties  of  getting 
started,  are  probably  little  appreciated  by  the  average 
engineer. 

The  five  district  engineers  are  Frank  Rhea,  Washing- 
ton, D.  C;  DeWitt  V.  Moore,  Chicago,  111.;  John  Y. 
Bayliss,  Chattanooga,  Tenn. ;  Carl  C.  Witt,  Kansas  City, 
Mo.;  and  F.  L.  Pitman,  San  Francisco,  Calif.  Brief 
biographical  sketches  and  portraits  of  these  engineers  are 
given  below. 

Frank  Rhea 

Frank  Rhea  was  born  in  Armstrong  County,  I'cnn., 
Jan.  11,  1867.  He  entered  the  University  of  Pittsburgh 
in  1886,  but  after  completing  two  years  of  his  course 
left  college  to  enter  the  service  of  the  Norfolk  &  West- 
ern Ry.  In  two  years  he  had  reached  the  grade  of  Super- 
visor of  Track,  bill  he  then  decided  In  return  to  college, 
where  he  graduated  with  the  degree  of  C.   F..  in   1892. 

After  leaving  college  he  entered  the  employ  of  the 
Union  Switch  »v  Signal  Co.,  Swissvale,  Penn.,  as  a  spe- 
cial apprentice.  A  year  later  he  worked  for  the  company 
as  an  assistani  on  the  reconstruction  of  the  signal  sys- 
tem of  the  Pennsylvania  R.R.  at  the  Broad  St.  Station, 
Philadelphia,  Penn.  As  a  result  of  Ins  work  here  he  re- 
ceived an  appointment  as  general  foreman  of  signals  of 
the   Philadelphia  Terminal  division  of  the   Pennsylvania 


In    1894,    Mr.    Rhea   lefi    the   railwaj    service   to  take 

charge  oi  ci 'uction  work  for  the  Clnmond  Telephone 

&  Manufacturing  Co.,  of  Philadelphia,  bul  in  two  years 
he  was  again  in  the  service  of  the  Pennsylvania  U.K. 
fir  i  .1  i  'in. if  Signal  I  □  pei  tor  of  the  line-  wesi  of  Pitts- 
burgh, later  as  Assistani  Engineer  and  finally  as  Division 
Engineer,  in  which  positions  he  became  familiar  with  the 
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In     \ueii-i.    1908,    Mi.    Rhea    accepted    a 
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Electrii    <  !o,     When  this  companj   I  par  fen 
I.,  i  h.    r  in. hi  s«  ii.  h  &  Signal  I '".. 
Rhea  ned   to  the  commercial  engineering  di* 
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'vision,  where  he  specialized  in  steam-railway  work.  This 
position  he  held  when  he  was  appointed  to  his  present 
office  in  1913. 

Mr.  Rhea. is  co-author  with  A.  H.  Rudd,  Signal  Engi- 
neer of  the  Pennsylvania  R.R.,  of  what  is  known  as  the 
Budd-Rhea  Report,  which  was  the  culmination  of  15 
years'  effort  to  reconcile  signal  practice  on  the  eastern 
ami  western  lines  of  the  Pennsylvania  R.R.  System. 
iThis  report  was  submitted  in  1905,  and  the  fundamentals 


neers  and  Contractors,  Mr.  Moore  was  elected  Vice-Pres- 
ident, Secretary  and  Engineer,  with  personal  charge 
of  the  cost  keeping  and  cost  analysis.  This  com- 
pany engaged  in  both  the  design  and  construction 
of  a  large  variety  of  railway  and  other  engineering 
structures. 

Since  1911,  Mr.  Moore  has  been  associated  with  the 
Halstead-Moore  Co.,  building  contractors,  Indianapolis, 
as   Engineer,   Secretary   and   Treasurer.      In   addition   to 


of  practice  recommended  have  since 
been  generally  adopted  by  the  best  op- 
erated American  railways,  especially 
the  change  from  the  lower  to  upper 
quadrant  in  semaphore  signaling. 

Mr.  Rhea  is  a  member  of  the  Amer- 
ican Railway  Engineering  Association 
and  the  Railway  Signal  Association. 


De  Witt  V.  Moore 

DeWitt  V.  Moore  was  born  in  Lake 
Comity.  Ohio.  Apr.  6,  1^1  |.  After 
attending  grade  schools  in  various 
places  in  New  York  State  and  Ohio, 
the  Northwestern  Normal  School,  and 
Hiram  College,  Ohio,  lie  served  a  year 
a-  ;m  apprentice  to  an  architect  and 
a  year  as  an  apprentice  in  carpentry. 

In    L895,    Mr.    Moore  was  appinted 

Assistant  Engi r  of  the  [ndianapolis 

Union     I'v..     Indianapolis.     Ind..     and 

two  years   later   he   became  also    As- 
sistant Engineer  al  I  ndianapolis  of  the 
Pennsylvania  li. R.  lines  west  of  Pitts- 
burgh.    In  1900,  he  became  the  partner  and  Designing 
Engineer  of  H.  A.  Mansfield  in  the  Mansfield  Engineer 
in-  Co.,  ('nil  Engineers,  Indianapolis,  in  which  capacity 
he  prepared  complete  reports,  maps,  plans,  etc..  for   L2 
interurban  electric  railways.     In  1902,  upon  the  organi- 
zation  of   the    Moore  Mansfield   Construction    Co..    Engi- 


l&zJL  rS.  9XZf       jfe^ 

ihU   he   has   had   an    independent    practice1   as   Consulting 
Engineer  and  Architect. 

Mr.  Moore  is  a  Pas!  President  and  trustee  of  the  In- 
diana Engineering  Society  and  is  a  director  of  the  Amer- 
ican Society  of  Engineering  Contractors,  of  which  he  is 
chairman  of  the  committee  on  cost   analysis. 
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John   V.  Batliss 

John  Yancey  Bayliss  was  born  at  Memphis,  Tenn., 
Mai.  L8,  181  1.  At  the  age  of  22  years  he  graduated  with 
the  degree  of  Bachelor  of  Engineering  at  Vanderbilt 
University.  For  the  first  four  years  following  his  grad- 
uation his  experience  was  on  railway  surveys,  construc- 
tion of  municipal  improvements,  and  telephone-line  con- 
struction,  with  one  year  as  a  rodman  and  recorder  with 
the  engineering  staff  of  the  United  States  Deep  Water- 
i  lommission. 

Subsequently,  Mr.  Bayliss  gained  his  experience  on 
railway  work  mostly  in  foreign  countries.  From  1899 
to  1902  he  was  engaged  as  an  engineer  on  the  construc- 
tion of  the  Guayaquil  &  Quito  Ry.  in  Ecuador.  For  two 
years    folliwing,   he   was   again   in   the   United    State-   as 

an    engineer    on    maintenance    and    eonstrueti f    the 

Si.  Louis  &  San  Francisco  R.R.  in  Missouri  and  Arkan- 
sas hut  next  went  to  Central  America,  where  he  spent  the 
vear  1905  as  Assistant  Engineer  on  the  construction  of 
the  Guatemala  Ry..  Guatemala. 

In  1906,  he  returned  to  the  United  States  and  for 
about  two  years  he  was  Locating  and  Division  Engineer 
on  the  construction  of  the  Missouri  &  North  Arkansas 
R.J'.  Subsequently  he  returned  to  South  America, 
where  for  the  past  four  years  he  has  been  Principal  As- 
sistant Engineer  on  the  construction  of  the  Madeira- 
Mamorc  Ry.  near  the  headwaters  of  the  Amazon   River. 

Mr.  Bayliss  is  a  member  of  the  American  Society  of 
Civil  Engineers  and  of  the  Western  Society  of  Engi- 
neers. 


Cael  C.  Witt 

Carl  ('.  Witt  was  bom  in  Indianapolis,  Ind'.,  in  1870. 
lb  graduated  from  Purdue  University  in  1892,  and  for 
five  years  was  a  draftsman  and  machine  designer  with 
the  Crane  Co..  the  Webster  Manufacturing  Co.,  and  the 
Link-Belt  Engineering  Co.,  in  Chicago,  111.  His  first 
appraisal  work  was  in  1895  on  lumber  plants  at  Pol- 
lock. La.,  and  Xeelyv  ille,  Mo. 

In    1897,  le    became  a  draftsman  and  checker  for  the 
late  Cm  i  ri    S.  \|ei  ii-., i  .  l\ i-i   President,  Am.  Soe.  C.  E., 
Consulting    Engineer,  Chicago.     Later  he  was  employed 
a-  a  designer,  checker  and  inspector  by  the  Lassig  Bridge 
I  In  1900,  Mr.   Will   en- 

tered  the  employ  of  the  Chicago  &   Northwestern    Ry., 

aing  as  a  designer  in  the  bridge  deparl  ment 

requently    be    was    chief    Draftsman    and    [nspector   on 

maintenance  and  construction  work,  the  most   importanl 

of  which  was  the  construction  of  the  Pierre  A'  Fori  Pierre 

R  ..    including   the   bridge   across    the    Missouri 

.i    Pierre,  8.  I'.     For  two  years,  1902  and   L90  I 

hi'    wa-    also   a    partner    in    a    emit  i.  Qgaged   in 

•  r<  i  tmg  bridges  and  bull 

<ii,  Dec.  i  1907,  Mi.  Witt  wa-  appointed  Chief  Engi- 
neer of  the   Board  of  Railroad  Comi net     of  South 

in  tbi    capai  it \  made  a  physi- 
cal valuation  of  all  thi    railway    operated  iii  South  I 'a 

ell    a-    mine  Pi  public    tit  Mil  il  I 

nmmer  of  1910  he  received  leave  of  absence   Pron 

in  order  to  make  an 
the  physical  property  of  the  Chicago,  Peoria  A   St.  Louis 

1  for   tin'   State    \ttoi -in  v   General       M  r. 

i  v.     Engim  er  of  thi 
oi    in  L911.  and  bet  ami   i 


Engineer  of  the  Public  Utilities  Commission  of  Kan 
where  he  was  engaged  in  making  appraisals  of  all  pub- 
lic utilities  at  the  time  of  his  appointment  on  the  Inter- 
state  Commerce   ( 'oniniission    railway    valuation    work. 

Mr.  Witt  is  a  member  of  the  American  Society  of  I'ivi 
Engineers,  the  Western  Society  of  Engineers  and  tht 
American  Railway  Bridge  &  Building  Association. 


F.  L.  Pitman 

F.  L.  Pitman  received  his  early  education  by  an  in- 
termittent attendance  of  the  grade  schools  of  Conway, 
Iowa.  In  1884,  at  the  age  of  21  years,  he  graduated  fronj 
Iowa  State  College  in  civil  engineering,  having  completed 
the  regular  1-years'  course  in  2:;  |  years.  Prior  to  attend- 
ing college  he  had  worked  as  a  section  band  on  the  Chi-1, 
cago,  Burlington  &  Quincy  R.R. 

For  a  year  following  his  graduation  Mr.  Pitman  taughi 
mathematics  in  the  High  School  of  Clyde.  Kan.:  Ill 
then  began  his  engineering  experience  as  a  transitman  on 
location  lor  the  Missouri  Pacific  Ry..  where  he  was  soon 
advanced  to  the  grade  of  Resident  Engineer.  In  18871 
he  was  promoted  to  be  Principal  Assistant  Engineer  of 
the  Kanopolis  &  Kansas  Central  Ry.,  a  subsidiary  of  the 
Missouri  Pacific  Ry. 

Late  in  the  same  year  he  resigned  to  become  Principal 
Assistant  Engineer  of  the  Atlantic  &  Danville  Ry.  of: 
Virginia,  of  which  he  became  Chief  Engineer  in  1888, 
having  charge  of  all  maintenance  work  as  well  as  engi- 
neering proper.  This  position  he  soon  resigned,  however. 
because  he  was  not  in  sympathy  with  the  methods  of 
management,  or  rather  manipulation  of  the  property. 

Mr.  Pitman  was  next  engaged  as  Locating  Engineer 
on  the  Wilmington,  Onslow  &  Fast  Carolina  R.R.,  now 
a  part  of  the  Atlantic  Coast  Line  Ry..  in  North  Caro- 
lina. Here  he  was  successively  promoted  to  be  Construc- 
tion Engineer  and  finally  Chief  Engineer,  in  which  po- 
sition he  remained  until  the  completion  of  the  road  in 
1891.  when  he  was  appointed  Chief  Engineer  of  the  Nor- 
folk, Wilmington  &  Charleston  R.R.,  a  projected  short 
line  from  Norfolk,  Ya..  to  Charleston,  S.  C,  which  was 
never  built,  although  very  complete  surveys  and  plans 
were  made.  The  undertaking  was  unable  to  withstand 
the  financial  stress  of  1893,  although  efforts  to  carry  out 
the  elaborate  plans  which  had  been  developed  were  con- 
tinued well  into  L894. 

Returning  to  the  Middle  West  in  L895,  Mr.  Pitman  en 
tered  the  employ  <d'  the  Kansas  City  Southern  Ry.  as 
Locating   Engineer  and   later  as   Resident   Engineer  on 

construction.       In     1896,    and    for    a    period    of    si\    years. 

be  was  engaged  in  business  in  Oklahoma,  during  which 
time  be  was  also  employed  as  Chief  Engineer  of  pro 
jected  railwaj  lines  in  ibis  territorj . 

In  the  latter  pari  of  the  year  L902,  Mr.  Pitman  moved 
to  Washington  stale  where  he  became  interested  in  the 
development  of  the  Sunnyside  Ry,  Co.,  of  which  he  be 
came  Chief  Engineer.  In  L906,  he  was  placed  in  charge 
of  location  surveys  for  the  North  Coasl  R.R..  a  Bub- 
idiary    of    the    fTarriman    line  .    which    was   afterward 

in. d  wiib  the  Oregon   R.R.  &    Navigation  Co.,  as  the 

Third  district.  This  district  embraced  about  700  miles 
of  hues,  which  "ere  thoroughly  developed  and  definitely 
located;  nee.    than  200  miles  were  built  under  Mr.  I'ii 

man',     .lire  I  ion. 

Mi    Pitman  i    a  member  of  the  American  St ty  of 

i  i  il- in.  .i 
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Brown  University — A  course  in  industrial  organiza- 
ion  and  scientific  management  will  be  given  for  the  first 
une  during  the  second  semester  of  the  present  year.  The 
ourse  is  an  outgrowth  of  a  summer  course  in  scientific 
tanagement  conducted  by  Prof.  J.  A.  Brooks  and  Mr.  F. 
5.  Gilbreth. 

University  of  Illinois — Miners  and  Mechanics  In- 
titutes  aiv  to  be  established  under  the  direction  of  the 
tepartnient  of  Mining  Engineering  with  E.  Y.  Williams, 
Director.  Establishment  of  these  Institutes  was  author- 
zed  by  the  legislature  in  1911,  but  no  appropriation  was 
nade  until  1913,  when  $15,000  per  annum  was  granted. 
These  Institutes  are  intended  to  assist  men  who  are  pre- 
paring themselves  to  pass  tests  for  state  mine  positions. 

University  of  Kansas — A  correspondence  course  in 
water  liltration  and  pumping  will  be  given  as  state  ex- 
tension work.  Prof.  C.  A.  Haskins,  as  state  sanitary  en- 
gineer, found  the  men  in  charge  of  the  water-works  of 
smaller  cities  inexperienced  and  without  technical  knowl- 
edge of  the  works. 

University  of  Wisconsin — The  engineering  courses 
of  study  have  recently  been  modified.  (1)  A  reduction 
has  been  made  in  the  amount  of  work  required,  especially 
in  the  first  two  years.  (2)  An  increase  has  been  made 
in  the  number  of  elective  hours  in  the  later  years  of  some 
courses.  (3)  Students,  who  have  had  three  or  four 
years  of  foreign  language  study,  may  omit  that  sub- 
ject from  their  courses.  In  that  case,  English  prose  style 
is  substituted  in  the  Freshman  year;  students  studying  a 
foreign  language  in  that  year  take  this  English  work  in 
their  third  year  while  the  others  take  advanced  work  in 
their  own  or  allied  fields  for  the  third  and  fourth  years. 
Those  having  to  study  foreign  language  in  their  course 
thus  lose  one  year  of  advanced  work  in  some  technical 
subject.  The  "shortened  hours"  of  the  first  two  years 
show  18  to  20  "credit"  hours  equivalent  to  some  24  hours 
actual  time  on  account  of  double  laboratory  periods,  etc., 
which  are  credited  only  as  single  hours. 

Syracuse  University — Pians  have  very  recently  been 
completed  by  the  State  Architect  for  the  new  State  For- 
estry Building.  The  structure  will  be  of  Indiana  sand- 
stone, 282x64  ft.  It  is  planned  to  make  it  the  largest 
and  most  thoroughly  equipped  forestry  building  in  the 
linied  States.  Throughout,  the  building  will  he  ar- 
ranged with  the  idea  of  making  it  a  practical  workshop 
for  i lie  training  of  foresters.  In  the  basement  of  the 
building  are  to  be  three  large  laboratories,  one  a  com- 
plete paper-making  plant,  the  second  a  laboratory  for 
testing  limber  ami  the  third  a  complete  wood  working 
shop.  It  is  expected  that  the  paper  plant  and  the  timber 
laboratory  will  be  second  in  equipmenl  only  to  the  gov- 
ernment   laboratories    al     Madison,    Wis.      On    the    upper 

floors  there  will  be  very  complete  laboratories  for  teach- 
ing of  dendrology,  silviculture,  forest  pathology  ami  en- 
tomology, and  forest  soils.  The  soils  laboratory  will  con- 
tain a  special  diving  room  and  there  will  be  two  small 
laboratories   attached,    in    which    private    research    will    be 

carried  on.     Upon  the  third  floor  of  the  building  then' 


will   be  an   auditorium   with   a   seating  capacity   of   ovei 

tun. 

Purdue  University — At  the  recent  road  conference 
for  county  surveyors  and  commissioners,  road  superin- 
tendents, city  engineers,  etc.  the  following  resolutions 
were  adopted : 

Whereas,  the  laws  of  the  state  of  Indiana  provide  a  County 
.Superintendent  of  Roads  of  each  c  jntv  whose  dutv  it  is  to 
maintain  the  county  highways  and  to  establish  standards  for 
culverts  and  small   bridges,   and 

Whereas,  a  necessity  exists  for  an  interchange  of  experi- 
ences and  ideas  between  these  county  superintendents  leading 
to    improved    discharge    of   their   duties,    and 

Whereas,  no  agency  exists  for  such  interchange  of  experi- 
ences and  ideas, 

Therefore,  be  it  resolved  by  this  conference,  that  provision 
should  be  made  by  the  laws  of  Indiana  for  a  yearly  School  of 
Good  Roads,  which  shall  be  the  official  school  of  "instruction 
and  meeting  of  the  County  Road  Superintendents;  this  school 
to  extend  for  at  least  ten  days,  to  include  instruction  bj  lec- 
tures and  laboratory  work,  discussions  on  the  construction 
and  maintenance  of  highways,  and  on  the  manufacture  and 
testing  of  road-making  materials;  the  school  to  be  open  to 
every  one,  and  no  fees  to  be  charged;  the  per  diem  and  ex- 
penses of  the  County  Road  Superintendents,  while  in  attend- 
ance upon  this  school,  to  be  paid  bv  the  county. 

And  further  be  it  resolved,  that  this  Road  School  be  held 
at  the  School  of  Civil  Engineering  of  Purdue  University,  and 
the  course  of  instruction  be  conducted  under  the  supervision 
of  the  school  by  the  members  of  the  faculty  and  other  experts. 

II  u;vARD  University — Four  new  courses  are  to  be  of- 
fered by  the  Department  of  Sanitary  Engineering.  The 
first  one  is  in  demography  under  George  C.  Whipple  for 
students  in  the  school  of  health  officers,  and  for  graduate 
students  in  the  school  of  business  administration  and  in 
the  engineering  school.  The  study,  preparation  and  in- 
terpretation of  vital  social  and  sanitary  statistics  will  be 
dealt  with,  special  emphasis  being  placed  on  application 
to  public  health  work.  It  will  take  up  principles  of  sta- 
tistics, population,  legislation,  births,  deaths,  marriages, 
etc. 

The  second  course  is  in  rural  sanitation  under  Dr.  J. 
W.  M.  Bunker.  This  is  for  students  in  the  school  of 
health  officers  and  for  properly  qualified  graduate  stu- 
dents in  the  University.  It  deals  with  the  principles  and 
practice  of  sanitation  and  hygiene  as  applied  to  the  farm, 
summer  resorts,  camps,  etc.  Among:  the  topics  will  be 
small  water-supplies  and  sewage-disposal  installations, 
the  construction,  ventilation  and  heating  of  small  build- 
ings, the  sanitation  of  farms  and  dairies,  mosquito  and 
Hy  nuisances,  etc. 

The  third  course  is  in  elementary  bacteriology  under 
Dr.  Bunker.  This  is  intended  for  students  who  have 
never  studied  the  subject,  but  who  wish  to  gain  a  general 
understanding  of  its  relation  to  natural  processes,  chem- 
istry, sanitary  science,  and  health.  It  will  require  about 
nine  hours  per  week,  three  of  lectures  and  six  of  labor- 
atory. 

The  fourth  course  is  in  sanitary  municipal  engineering 
under  Prof.  Whipple,  and  i<  open  to  graduates  and  un- 
dergraduates specializing  in  government  and  business 
administration.  It  deals  with  the  principles  of  munici 
pal  sanitation  and  sanitary  engineering,  with  special  ref 
erence  to  city  administration.  Among  the  topics  are  pub- 
lic    water-supplies,     water-purification,     polluti f 

streams,  sewage,  .garbage  and  waste  disposal,  street  clean- 
ing, housing,  plumbing',  ventilation,  etc..  with  attention 
to  the  operating  cost  of  works  rather  than  to  construc- 
tion. 

Ohio  State:  University— The  members  of  the  Stu- 
dent Branch  of  the  American  Institute  of  Electrical  En- 
gineers at  this  institution  will  give  an  electrical  show 
this  year  similar  to  the  one  winch  they  gave  several  years 
ago.  On  Apr.  16-18,  there  will  be  exhibits  from  several 
hundred  manufacturers  of  dillereiit  kinds  of  electrical 
apparal  us  and  machinery. 
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Massachusetts  Institute  of  Technology — An  in- 
vestigation of  the  delivery  service  of  the  New  York  de- 
partment store  of  R.  H.  Maey  &  Co.  will  be  conducted 
by  the  Institute's  Electrical  Research  Division.  Pur- 
chases at  this  store  are  now  distributed  without  charge 
between  Stamford.  Conn.,  and  Seabright,  N.  J.,  over 
an  area  equal  to  about  one-third  of  Massachusetts.  To 
provide  quick  delivery,  there  is  a  system  of  operating 
depots  in  various  delivery  zones.  Packages  are  sent  from 
the  main  store  to  these  depots  in  large  vans  and  from 
these  points  radial  deliveries  reach  the  customers.  This 
requires  approximately  400  vehicles  and  the  expense  ap- 
proaches $1. 000, i 101 1  per  year.  A  special  staff  of  three 
research  assistants  will  study  the  store  methods,  character 
of  delivery,  zones  and  distances,  speeds,  loads,  running 
and  idle  times  of  the  vehicles,  etc.  Especial  attention 
will  be  directed  to  the  expenses  of  delay  of  delivery 
wagons  in  congested  traffic,  waiting  for  ferries,  individual 
deliveries  in  apartment  houses,  etc. 

Education  in  aeronautics  and  aerodynamics  abroad  was 
recently  reported  on  before  the  Alumni  Council  of  the 
Massachusetts  Institute  of  Technology,  by  Lieut.  J.  C. 
Hunsaker,  U.  S.  X..  who  has  been  detailed  for  work  in 
developing  such  a  department  at  this  school  and  who 
spent  last  summer  abroad  studying  what  was  being  done 
in  this  field  educationally  and  experimentally.  He  re- 
ported that: 

In  England  research  is  carried  on  most  actively  at  the 
National  Physical  Laboratory  on  models  and  at  the  Royal 
Air-Craft  Factory  on  full-sized  machines.  Practically  un- 
limited funds  are  available.  At  Northampton  Institute  in 
London,  evening  courses  are  given  in  aeronautical  engineer- 
ing, and   the  school   has  a   wind    tunnel. 

In  France,  the  foremost  civil  engineer,  Gustav  Eiffel,  has 
retired  from  his  profession  and  is  devoting  the  remainder  of 
his  life  to  aeronautical  research.  His  private  laboratory  has 
tin-  most  powerful  wind  tunnel  in  the  world,  with  a  6-ft.  side 
ami  a  wind  cum  nl  oi  i  ighty  miles  an  hour.  The  army  main- 
,n  experimental  laboratory  at  Chalois-Meudon  and  the 
University  of  Paris  has  an  extensive  laboratory  at  St.  Cyr, 
there  is  a  tunnel,  and  whirling  table  for  models  and 
a    dynamometer    car    for    full-sized    aeroplanes.       The      Ecole 

Superleure    ABi utlque   has   been   founded   to   educate   engi- 

ln    the    work,    and    here    courses   are    given    by   the   most 

i  i :i        Forty    men    were    graduated 

last  year. 

[„    Q  .i  nivei    Ity    of    GSttlngen    has    an    aero- 

to   which  only  candidates  for  the  doctor's 

tdmitted    ai     r<    earch     isslstants.      The   Technical 

i    at    Berlin,    and    also    at    Aachen,    have    courses    In 

utl,      and    hav<     laboratories.      Further,   the  German   So- 

.i    very    complete   laboratory   at 

hof,   m  a  i    Berlin. 

s    Stati    University, — A  radical  change  in 

the  policy  of  engineering  thesis  wot]  has  beer  instituted  at 

ollege  this  year.    The  entin   senior  class  will  bandle 

a  combined  thesis,  i  on  >isl  ing  of  the  design  of  a   L5,000- 

kw.  power  planl  to  furnish  power  to  all  of  central  and 

A   complete  sel  of  dray  inga   (aboul 

125)  will  be  made  and  all  i i      pecifications  w  ill  be 

,,    up.      \c   attempl    n  ill   be  made  to  carry  on  the 

u,,il  i  ould  be  conducted  in  a  large  consulting 

.      i    thai   « ben  the  design  is  completed 

the  plant  could  be  actually  buill  from  the  draw  ing    and 

catioi        in  cai  rying  oul  thi  m  this  si  heme 

i  edule  of  i  rill  be  su  pended  and 

an  eighl  hour  vvoi  I la}  be  e  tabli  bed    I  Ine  of  the  in- 

,ii  oi    '  oi  i     rill  devote 
nil  oi  n      o  the  thesi  ing  a    chiei  drafl 

Ml  preliminai  and  de  ign     will  be 

■  in.    in   conned  ion    with     ' 


work  in  theoretical  power-plant  design.  The  assumec 
location  will  probably  be  in  the  coal  fields  of  eastern  K< 
tucky.  Before  the  thesis  work  actually  begins  the  sen 
class  will  be  taken  to  the  locality  for  preliminary 
aminations  and  surveys.  If  the  time  allowed  does  i 
permit  the  senior  class  to  do  all  the  work,  some  tracing 
will  be  given  to  lower  classmen.  Sargent  &  Lundy,  oi 
Chicago,  have  loaned  the  college  a  complete  set  of  draw- 
ings and  specifications  for  a  modern  plant  and  these  will 
be  used  as  references  on  details  of  practice. 

West  Virginia  University — The  School  of  Good 
Roads  has  been  organized  to  comply  with  the  act  of  the 
1913  legislature  which  requires  all  county  road  engineers 
to  attend  the  office  of  the  State  Road  Bureau  at  least 
ten  days  for  instruction.  It  is  expected  that  there  will 
be  two  types  of  men  attending  this  school ;  those  who 
have  had  practical  experience  and  those  who  have  li.nl 
special  training.  To  promote  the  exchange  of  informa- 
tion between  these  two  classes  general  discussions  will  be 
given  after  each  lecture.  Besides  the  regular  teaching 
staff  of  the  University,  men  of  reputation  in  special  lines 
will  assist  in  the  work  of  this  short  course  which  will  be 
given  Feb.  10-20,  1914.  There  are  no  requirements  and 
no  fees.  The  course  is  open  to  everyone  who  wishes  to 
enter.  Coincident  with  the  school  will  be  a  meeting  of 
the  West  Virginia  Good  Roads  Association. 

The  school  will  take  up  first  the  organization  of  work, 
with  field  demonstration  of  locations,  alignments,  grades, 
cross-sections,  etc.  This  is  followed  by  earth-road  con- 
struction; the  use  of  road  machinery  of  various  types; 
foundations  and  drainage;  bridges;  road  materials  of  the 
state;  brick,  macadam,  concrete,  sand-clay  roads;  bi- 
tuminous-bound surfaces;  road  oils  and  dust  preventa- 
tives; tests  of  materials;  methods  of  repair;  records,  con- 
tracts, accounts,  settlements,  etc.  Interspersed  between 
these  special  subjects  are  a  number  of  general  addresses 
conomics,  etc. 


The  Klectrifli'ation  of  <  hlcngo  Hiillwny  Terminals  ami  tin- 
question  of  smoke  abatement  are  touched  upon  in  a  brief  re- 
port to  the  Chicago  Association  of  Commerce  by  its  committee 
on  Smoke  Abatement  .-inil  Electrification  of  Railway  Ter- 
minals, of  which  Jesse  Holilmn  is  chairman  and  Dr.  W.  V.  M. 
Goss  is  chief  engineer.  The  report  states  that  researches  con- 
cerning sources  of  atmospheric  pollution  are  completed  and 
the   tacts   gathered   are   being    prepared    for   presentation, 

The  committee  has  investigated  locomotives  which  might 
be  substituted  Coi  the  existing  steam  locomotives  In  the  ter- 
minal district   i dei-  to  reduce  the  noise  and  s ke,     li   has 

considered    the    Diesel-engine-locomotive    and    other    Internal- 
combustion   locomotives,  and  also  tin-  possibilities  of  storagc- 

balteiN    engines,    bill    no   I motive   of  such   type   has  been   pro- 

,i  iced    In    any    country    which    Is    capable    of    performing    the 
services  In   the   railway   ter- 
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in  Important  problems  affect- 
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overhead  bridges,  station  platforms,  signal  masts  and  brld    - 
ii  i.i     circuits,    etc.,    are    being    listed    ami    the    cost    of    such 
changes  estimated,  so  thai    there   will   be  a   full   and  accurate 
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,  ,  i ,,,    hi  mi     i. in    t  ho    Informal  Ion    as    to    the    financial 

pi  ..  tli    bllll      i     n  -i     mi al   this  time  to  enable  the  com 

i.  ■    to  d.  i .1.    ii. i     phasi    of  problem 
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;ics  ©if  Meira  O^mt  © 

There  are  more  than  330,000  unemployed  men  in  New 
York  City  at  the  present  time,  according  to  statistics 
made  public  on  Feb.  3,  by  the  Bureau  of  Employment  of 
the  Association  for  Improving  the  Condition  of  the  Poor, 
a  New  York  charity  of  long  standing.  These  figures  are 
the  result  of  a  two  months'  careful  canvas  made  by  agents 
of  the  association  who  obtained  information  from  many 
trade  unions,  from  the  managers  of  large  construction 
companies  and  industrial  corporations,  and  from  employ- 
ment agencies  and  charitable  institutions.  The  figure 
given  above,  moreover,  is  the  total  of  separate  estimates 
of  the  number  of  unemployed  men  in  fifty  or  more  dif- 
ferent trades.  It  is  of  interest  to  note  that  the  total 
number  of  those  out  of  work  includes  140,000  unskilled 
laborers,  70,000  workers  in  the  building  trade,  18,000 
longshoremen,  and  18,000  cloak  and  suit  makers. 

It  is  difficult  to  comprehend  the  vast  total  of  destitu- 
tion, suffering  and  misery  which  these  figures  represent. 

Three  hundred  and  thirty  thousand  wage-earning  men 
idle  represents  a  city  with  a  total  population  of  prob- 
ably at  least  a  million  and  a  quarter  inhabitants. 

The  Association  making  public  these  figures  empha- 
sizes in  connection  with  them,  that  only  a  very  small  pro- 
portion of  these  unemployed  men  are  of  the  vagrant  or 
habitually  idle  class,  and  probably  not  more  than  one- 
sixth  belong  to  the  class  of  casual  workers,  whose  em- 
ployment depends  largely  upon  the  season. 

From  Chicago  and  other  industrial  cities  come  simi- 
lar reports  that  great:  numbers  of  men  are  out  of  work. 

Besides  the  personal  suffering  involved,  the  economic 
waste  involved  in  the  idleness  of  this  vast  number  of 
willing  workers,  who  are  for  the  time  being  against  their 
own  will  compelled  to  use  up  their  accumulated  sav- 
ings or  live  on  charity  instead  of  earning  their  daily  liv- 
ing as  usual,  makes  it  a  problem  that  challenges  the  at- 
tention of  every  thinking  man. 

MSsSesidlSinig  Adlv©iHtfiseffimeira&s  h>y 
CotMPespciiradleinic©  §>clh©©S§ 

A  correspondent  sends  us  a  page  from  a  current  maga- 
zine containing  two  advertisements  of  correspondence- 
Bchool  instruction,  and  suggests  thai  the  publication  of 
such  advertisements  ought  lo  !»'  made  ;i  misdemeanor, 
We  quote  the  following  extracts  From  these  advertise- 
ments to  give  the  render  mi  idea  of  what  glittering  pros- 
pects they  hold  nut  to  students. 

Tin'  first  advertisement  is  beaded  in  large  letters: 
"Hi nunc  n.  Traffic  Expert.  'Learn  at  Home.  New  jobs 
open.      Big  pay.      Positions  are  open   everywhere  with 

salaries  of  $35  to  $"-'00  weekly.  All  you  need  to  gel  into 
this  powerful,  big-paying  occupation  is  our  training.  No 
mailer  where  you  live  0T  what  you  work  at  now.  no  mat- 
ter what  your  age  or  education,  if  you  can  read  and 
wrile.  out  interstate  commerce  course  will  train  yon  ex- 
pertly to  handle  proficiently  a  big  Traffic  Manager's  job. 


to  merit  and  retain  influence,  respect,  power  and  $35  to 
$200  weekly.  Remember  that  big  employers  are  seeking 
our  graduates  because  of  their  efficiency." 

The  other  advertisement  is  headed  "Be  a  Signal  Engi- 
neer. Earn  $2500  a  year.  Hundreds  and  hundreds  of 
men  making  much  more  than  that.  Even  while  you  are 
learning  you  can  hold  one  of  the  positions  paying  you 
$75  to  $195  per  month.  You  can  get  just  the  kind  of  in- 
struction to  hold  one  of  the  big  jobs  in  your  own  home 
during  your  spare  time.  Thousands  of  men  are  needed. 
There  are  not  enough  men  to  fill  the  positions  now  open." 

It  is  needless  for  us  to  explain  to  the  readers  of  Engi- 
neering News  how  utterly  false  and  misleading  are 
such  statements.  Nor  need  we  emphasize  the  pitiful  dis- 
appointment that  must  eventually  be  experienced  by 
those  who  read  and  believe  such  advertisements  and  spend 
their  hard-earned  money  and  burn  the  midnight  oil  in 
the  hope  that  by  a  few  weeks  or  months  of  home  study, 
with  no  practical  experience  whatever,  they  can  fit  them- 
selves to  accept  one  of  the  lucrative  positions  which  they 
suppose  is  awaiting  them. 

Of  course,  it  may  be  said  with  truth  that  much  of  the 
advertising  of  the  numerous  correspondence  schools  in 
many  fields  deserves  more  or  less  criticism  of  a  similar 
sort.  Students  are  induced  to  spend  their  money  and 
time  on  the  courses  by  advertisements  which  hold  "before 
them  attractive  visions  of  future  prosperity  and  success. 
There  may,  however,  be  some  excuse  for  such  advertising 
when  it  arouses  latent  ambition  in  a  man  and  induces 
him  to  use  his  spare  time  to  improve  his  mental  equip- 
ment, and  when  the  instruction  given  does  aid  him  to 
fill  better  whatever  field  of  work  he  may  undertake.  But 
there  seems  no  excuse  whatever  for  holding  out  to  a  stud- 
ent the  prospect  that  by  a  brief  period  of  home  study  at 
some  special  occupation  or  profession,  he  will  at  once  be 
able  to  command  positions  which  are  actually  filled  only 
by  men  of  mature  years  and  experience. 

It  seems  to  us  that  such  advertisements  as  those  above 
noted  might  properly  be  taken  up  by  such  organizations 
as  the  Railway  Clubs  or  the  Society  of  Signal  Engineers. 
It  is  altogether  likely  that  on  proper  representations  from 
any  of  these  organizations,  the  Post  Office  Department 
would  take  steps  to  see  that  advertisements  id'  such  a 
misleading  nature  were  debarred  from   the  mails. 


adieus 

An g  the   notable  railway  accidents  of   1913  was  a 

derailment  which  occurred  on  the  Mobile  &  Ohio  R.R., 

near  Huckat  uniia.  Miss.,  on  Oct.  19,  which  caused  the 
death  id'  I"  passengers  and  the  injury  of  139  passengers 
and  si\  employees. 

The  [nterstate  Commerce  Commission  has  just  made 
public  its  report  of  the  investigation  of  this  accident, 
which  appears  to  have  been  <\\w  primarily  to  high  >]>rfA 

on  a  curve.     The  large  number  of  casualties  in  the  acci- 
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dent  were  due  to  the  fact  that  the  derailment  occurred 
just  before  the  train  reached  a  wooden  trestle  some  225 
ft.  loug  and  about  24  ft.  high.  The  wheels  of  the  truck 
which  was  derailed  before  the  bridge  was  reached, 
bunched  the  ties  on  the  trestle  floor  and  the  collapse  of 
the  trestle  resulted,  the  whole  train  back  of  the  tender 
falling  into  the  ravine  which  the  trestle  crossed. 

It  is  not  stated  whether  there  was  any  blocking  be- 
tween the  ties  to  prevent  their  being  bunched  by  derailed 
wheels  and  it  is  probable  that  this  very  important  feature 
of  a  trestle  floor  was  omitted.  The  outside  guard  tim- 
bers were  fastened  by  lagscrews  to  every  second  tie. 

The  derailed  wheels  which  caused  this  serious  disaster 
were  the  wheels  of  the  forward  truck  of  the  locomotive 
tender.  At  the  time  of  the  derailment,  the  train  was 
traveling  at  a  speed  of  probably  between  55  and  60  miles 
per  hour,  over  a  3°  curve  on  which  the  superelevation  of 
the  outside  rail  was  only  3^  in.  The  Chief  Inspector  of 
Safety  Appliances,  H.  W.  Belnap,  says  in  his  report  on 
the  accident : 

On  account  of  the  high  speed,  with  the  insufficient  super- 
elevation on  this  curve,  it  is  probable  that  the  wheels  on  the 
left  side  of  the  tender  were  lifted  from  the  rail  due  to  the 
high  center  of  gravity  of  the  tender  and  the  surging  of 
the  water  to  one  side  of  the  cistern,  and  that  when  the 
tender  rocked  back,  the  flanges  of  the  wheels  on  the  inner 
side  came  down  on  the  ball  of  the  rail,  running  along  in  that 
position  a  short  distance  before  dropping  off  on  the  out- 
side. 

Mr.  Belnap  gives  also  a  list  of  sixteen  serious  derail- 
ments which  have  been  investigated  by  the  Commission 
since  July  1,  1911,  in  which  high  train  speed  was  either 
the  primary  cause  or  a  contributing  cause  of  the  accident. 
In  eleven  of  these  derailments  the  tender  wheels  were  the 
first  to  leave  the  track.  Usually  the  forward  truck  of 
the  tender  i>  the  one  to  lie  derailed.  Commenting  on  this 
Mr.  Belknap  says : 

Derailments  of  this  kind  form  one  of  the  most  perplexing 
problems  with  which  operating  and  mechanical  officers  have 
to  contend.  They  often  occur  under  such  circumstances  that 
the  real  cause  is  never  definitely  determined.  On  account  of 
its  comparatively  short  wheel  base  and  high  center  of  grav- 
ity, as  well  as  the  movem  til  of  water  in  the  tank  surg- 
ing back  and  forth  ftnd  from  side  to  side,  the  tender  is  sub- 
jected to  forces  witli  which  it  is  particularly  difficult  to  deal 
ml I  which  tin-  aggravated  by  any  irregularities  which  may 
exist  in  the  track.  Derailments  of  this  kind  occur  more  or 
less  frequently  on  every  large  railroad  in  this  country. 
.Such  derailments  should  be  given  the  closest  possible  study 
with  a  view  i"  deflnttel)  ascertaining  their  causes  and  elimi- 
natlng  them  as  far  as  practicable. 

Tin.-   U  by  no  mean-  the  firs!    tun.    thai    the  liability  of 

i    to  derailment  has  been  called  to  public  attention; 
but  .-mil  a  serious  accidenl  as  Unit  on  the  Mobile  &  Ohio 
ought  to  emphasize  the  urgenl  necessity  of  energetic  ac- 
tion to  remedy  the  weal,  points  in  design  in  order  that 
such   derailments   may   be   prevented.     If   the  center  of 
gravity  of  modern  large-capacity  tenders  is  loo  high  tor 
I  hen   hi.. i  ure     should  In-  taken  to  lower  H.     Be- 
tendei   tank-  have  always  been  made  with  Mat  bot- 
tome  to  real  on  the  tender  Hour,  it   doe.  not   follow  thai 
they  necessarily  have  to  be  made  m  thai  way.     It  should 
In'  quite   possible  to  design   ;i   lender   tank   with  a  deep 
tending   down   between   the   forward   and    real 
trucks  like  a  hopper-bottom  coal  car.    Swash  plates  could 
be  riveted  inside  the  tank  to  chnk  the  Bwaying  and    urg 

■ l 

The  action  of   the   trucks   mighl    well   he     tudied,  ei 
lly    with    a    view    lo    the    binding    of    the    trucks    in 
rounding  a  curve  and  the  behavior  oi  the  true]     of    ii.  h 
i  '  l.    m  running  ovei   rough  tracks. 


It  has  often  been  pointed  out  that  European  railways 
with  their  rigid  wheel-base  cars  seem  to  get  along  with 
Eewer  derailments  than  occur  on  American  railways 
where  all  car  bodies  arc  mounted  on  trucks.  It  is  hoped 
that  such  investigations  as  this  by  the  Interstate  Com- 
merce Commission  may  result  in  a  greater  appreciation 
by  railway  officers  of  the  need  for  better  mechanical  de- 
sign and  attention  to  engineering  principles  in  rolling- 
stock  construction,  and  in  more  thorough  study  of  the 
relation  between   rolling  stock  and   permanent  ways. 


There  has  been  no  more  active  subject  of  discussion  in 
the  field  of  road  engineering  during  the  past  year  than 
the  merits  and  demerits  of  the  concrete  road.  On  the 
one  hand,  its  active  partisans  are  heard  claiming  that  the 
concrete  road  furnishes  for  the  first  time  a  permanent 
road  surface  at  a  moderate  cost,  and  is  destined  to  super- 
sede all  competing  forms  of  highway  surfacing  as  soon 
as  its  merits  arc  fully  understood.  On  the  opposing  sidv3 
it  is  declared  that  the  whole  furore  over  concrete  roads 
is  due  to  the  cement  manufacturers,  who  are  merely  after 
a  market  for  their  product  and  that  concrete  roads,  in- 
stead of  being  permanent,  rapidly  succumb  to  the  action 
of  traffic  and  the  stresses  caused  by  changing  tempera- 
tures. 

The  National  Conference  on  Concrete  Road  Construc- 
tion to  be  held  in  Chicago  this  week  calls  the  attention 
of  engineers  anew  to  the  concrete  road  and  to  the  con- 
troversies over  it  and  makes  some  discussion  of  them  here 
appropriate. 

It  is  true  that  there  is  among  engineers  a  large  amount 
of  skepticism  concerning  the  concrete  road,  much  of  it, 
it  is  fair  to  say.  based  on  more  or  less  experience.  The 
question  is  asked,  for  example  whether  the  conference  to 
be  held  ;il  Chicago  next  week  is  not  a  mere  advertisement 
financed  by  the  cement  manufacturers  to  boom  the  con- 
crete road. 

In  reply  to  this,  it  may  be  frankly  said  that  the  promi- 
nence of  the  concrete  road  and  the  success  it  has  attained 
in  tin-  past  two  or  three  years  is  very  largely  due  to  the 
systematic  business  methods  adopted  by  Some  of  the  lead- 
ing cement  manufacturers  to  further  the  construction  of 
such  roads.  That  the  conference  at  Chicago  next  week  is 
also  due  lo  their  initiative  and  liberality  is  also  admitted  ; 
but   that    the  meeting  is  to  be  merely  an  advertisemen  t    for 

concrete  roads  does  not  at  all  follow. 

The  cement  makers  and  their  engineer.-  who  are  pro- 
moting this  development  understand  perfectly  that  the) 
can  obtain  no  permanent  market  for  cement  in  this  field 
unless  the  concrete  road  can  be  made  a  permanent  suc- 
cess a  load  that  will  pel  ma  neiit  I  \  satisfy  road  users  and 
taxpayers.  The)  know  also  that  to  build  such  concrete 
roads  is  not   merely  a  method  of  mixing  and  placing  so 

much    cement    ami    sand    ami    stone.      The    engii rs   and 

contractors  who  execute  the  work  must  have  the  necessary 
knowledge  and  skill.  Further  than  this,  those  who  have 
given  most  study  to  the  concrete  road  are  aware  that  we 
have   not    yet    reached    perfection   b)    an)    means   in   the 

work.  There  are  many  details  of  the  work  on  which  di- 
vision of  opinion  ovists,  even  among  Ihose  of  most  experi- 
ence. It  will  probably  !»■  possible  in  (he  future  to  build 
better  concrete  roadi  Hem  have  yel  been  built  and  parti. 

Illarl)    to    build    them   ai    lower   cost.      The   object    of    those 
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rho  have  made  possible  the  conference  next  week  at  I'hi- 
•ago  is  not  merely  to  advertise  widely  the  merits  of  the 
rancrete  roads,  but  to  promote  the  further  development 
bf  the  art  by  bringing  together  those  of  most  experience 
jor  an  interchange  of  ideas. 

|  It  cannot  be  too  much  emphasized  in  the  discussion  of 
this  as  of  every  other  problem  in  connection  with  road 
construction  that  the  economic  side  of  the  question  must 
always  be  the  controlling  one.  The  question  is  not  how 
good  a  concrete  road  can  you  build  but  how  good  a  con- 
crete road  can  you  build  at  how  low  a  cost  per  mile?  No 
engineer,  at  least,  expects  that  any  surface  of  cement  con- 
crete can  resist  the  abrasion  of  traffic  like  vitrified  brick 
or  stone  block  or  asphalt.  What  the  engineer  wants  is  a 
road  surface  sufficiently  durable  which  can  be  obtained 
at  a  much  lower  cost  than  that  of  the  older  permanent 
pavements. 

And  this  leads  directly  to  one  of  the  chief  reasons  for 
the  sudden  rise  of  the  concrete  road  into  prominence, 
namely,  the  increasing  use  of  rubber  tires.  There  are  al- 
ready many  highways  where  90%  or  more  of  the  traffic 
consists  of  rubber-tired  motor  cars;  and  while  the  rub- 
ber tire  is  exceedingly  destructive  to  a  waterbound  ma- 
cadam road,  it  has  little  or  no  abrasive  effect,  so  far  as 
our  present  knowledge  extends,  on  a  hard,  smooth  surface 
of  concrete.  Wherever  automobile  traffic  constitutes  the 
great  bulk  of  the  travel,  therefore,  and  particularly  where 
there  is  little  use  of  the  road  by  heavy  steel-tired  vehicles, 
I!  the  concrete  road  will  show  greatest  durability  and  give 
greatest  satisfaction  to  the  users  of  the  road. 

Again  the  concrete  road  is  more  likely  to  have  perinan- 
enl  success  than  the  concrete  street,  not  only  because 
a  street  has  usually  a  greater  variety  of  traffic,  including 
horse-drawn  trucks,  but  because  the  sired  surface  must 
hi'  more  or  less  frequently  disturbed  for  excavations. 
While  a  concrete  pavement  can  be  cut  through  and  re- 
paired afterward,  the  junction  of  the  new  concrete  with 
the  old  is  bound  to  be  a  weak  spot ;  and  it  is  difficult  in- 
deed to  secure  first-rate  work  in  such  patching.  On  a 
country  road,  however,  it  will  almost  never  be  necessary 
to  bury  any  pipes  beneath  the  paving.  If  pipes  are  car- 
ried along  the  roadway,  they  can  go  to  one  side  and  be 
accessible  without  disturbing  the  paving. 

Every  road  engineer  of  experience  knows  that  the  first 
fundamental  requirement  of  good  road  construction  is 
thorough  drainage  and  a  stable  Inundation;  but  there  is 
no  type  of  road  surface  for  which  it  is  more  necessary 
than  the  concrete  road.  A  watcrhound  or  bituminous 
macadam  road  can  follow  any  settlement  of  the  founda- 
tion and  resulting  depressions  on  the  surface  can  be 
filled;  but  a  concrete  road  is  an  unyielding  monolithic 
slab.  If  the  soil  beneath  if  settles  unevenly,  the  con- 
crete will  bridge  (he  soft  spol  until  the  stress  becomes  too 
gnat   and   then   il    will   crack. 

But  in  a  very  large  part  of  the  good  road  construction 
now  carried  on,  there  is  considerable  grading  to  be  done 
before  the  final  wearing  surface  is  applied.  II  is  all  very 
well  to  specify  that    the  suligrade  shall    lie   rolled   till   it  is 

thoroughly  compressed,  hard  and  firm,  before  the  pav- 
ing is  laid;  but  if  this  specification  were  literally  en- 
forced, the  resultant  cost  would  he  a  serious  matter. 
SffOBt  engineers  will  agree,  we  believe,  thai  a  concrete 
roadway  ought  not  to  he  laid  on  a  new  till  until  it  has 
had    at    least    a    season    to   settle;    and    a    road    which    has 

been  thoroughly  compacted  by  a  year  or  more  of  traffic  is 


certainly  a  better  foundation  for  a  concrete  slab  than  any 
newly  graded  road. 

But  a  certain  amount  of  grading  and  rolling  should  be 
done  even  where  concrete  is  laid  on  an  old  road  surface. 
The  use  of  the  concrete  to  level  up  the  surface  is  likely 
to  lead  to  trouble.  The  finished  concrete  slab  which  con- 
stitutes the  road  surface  should  be  of  even  thickness 
throughout;  or  better  yet,  instead  of  rolling  the  subgrade 
to  the  same  crown  as  the  finished  surface,  it  is  rolled  Hat, 
and  the  concrete  is  made  thicker  at  the  center  than  at 
the  sides  to  give  the  very  slight  crown  which  is  required. 

It  is  one  merit  of  a  concrete  road  that  the  crown  may 
lie  kept  fiat.  Sufficient  slope  to  make  the  water  run  oil" 
the  surface,  notwithstanding  slight  inequalities  in  the 
finishing,  is  all  that  is  called  for;  and  it  may  be  noted 
also  that  water  standing  on  the  surface  is  not  at  all  the 
serious  enemy  to  a  concrete  road  that  it  is  to  most  other 
pavements  such  as  asphalt  or  macadam  with  any  form 
of  binder. 

Doubtless  the  question  of  all  others  that  has  been  most 
fought  over  in  connection  with  concrete  roads  is  the  pro- 
vision for  expansion  and  contraction.  The  ideal  climate 
for  concrete  roadways  is  a  climate  with  a  small  range  of 
temperature,  such  as  that  on  the  north  Pacific  coast  or  at 
Panama.  On  the  other  hand,  the  largest  use  of  concrete 
roads  and  the  greatest  successes  have  been  in  the  middle 
West.  The  famous  Wayne  County  concrete  roads  near 
Detroit  are  certainly  exposed  to  as  great  a  range  of  tem- 
perature as  would  he  met  almost  anywhere. 

One  reason  why  the  temperature  stresses,  the  expansion 
joints,  and  the  cracks  in  concrete  roads  resulting  from 
contraction  and  other  causes  have  been  so  much  dis- 
cussed is  that  the  method  commonly  adopted  for  the  re- 
pair of  cracks- — rilling  the  crack  with  tar  or  asphaltum 
mixed  with  sand — makes  every  such  repaired  place  evi- 
dent. Criticisms  have  been  widely  published  of  concrete 
roads  in  which  these  cracks  are  commented  on  and  de- 
scribed as  if  they  signified  the  practical  ruin  of  the  road. 

It.  seems  to  us  that  such  criticisms  are  wide  of  the 
mark.  Even  with  the  best  of  materials  and  skill  used  in 
concrete-road  work,  some  cracks  are  liable  to  occur.  Cer- 
tain engineers  even  advocate  the  omission  of  contraction 
joints  in  the  original  construction  entirely,  claiming  that 
it  is  better  to  let  contraction  cracks  form  where  they  will 
and  take  care  of  them  as  they  occur.  It  may  he  admitted 
that  the  black  line  of  the  tar  and  sand  along  the  crack 
does  not  improve  the  appearance  of  the  concrete  road  ;  bui 
in  a  road  surface,  if  anywhere,  surely,  "handsome  is  as 
handsome  does."  Experience  seems  to  show  that  a  crack 
in  a  concrete  road  surface  properly  treated  with  bitumen 
gives  little  more  trouble  than  a  joint  in  a  block  pavement 
similarly   filled. 

The  future  success  of  concrete-road  construction  de- 
pends quite  as  much  on  the  extent  to  which  engineers 
and  contractors  engaged  in  the  work  can  keep  down  the 
cost  as  upon  their  success  in  making  a  pavement  which 
will  withstand  the  stresses  of  traffic  and  weather.  There 
is  sonic  danger  that  in  making  too  elaborate  provision 
for  temperature  stresses,  etc..  the  cost  may  he  raised  lo  a 
poinl  at  which  (he  concrete  road  will  no  longer  look  at- 
tractive. When  the  cost  approaches  $2  per  sq.yd.,  many 
will  prefer  to  pay  a  little  more  for  a  brick  road  or  a  bi- 
tuminous macadam  road  of  established  excellence.  If. 
however,  the  price  can   be  kept   down   ill   the  neighborhood 
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of  a  dollar  a  square  yard  it  is  difficult  to  set  a  limit  to  the 
probable  volume  of  the  business. 

And  there  is  no  apparent  reason  why,  with  conditions 
generally  favorable  and  with  the  application  of  labor-sav- 
ing machinery  in  mixing  and  laying,  the  cost  might  not 
be  kept  down  in  the  neighborhood  of  a  dollar  per  square 
yard.  With  one-course  pavement  6  in.  thick  this  means 
an  average  price  of  $6  per  cubic  yard  for  the  concrete  in 
place.  The  materials  themselves,  even  with  the  rich  mix 
now  generally  agreed  to  be  essential  for  concrete-road 
work,  will  seldom  cost  much  over  half  of  this.  With 
machine  mixing  and  mechanical  conveying,  the  labor  cost 
should  be  kept  down  so  as  to  leave  a  fair  margin  of  profit. 

We  are  not  including  in  this,  of  course,  the  expense  of 
grading  and  preparing  the  subgrade,  which  varies  widely 
with  different  conditions. 

If  the  cost  of  concrete-road  construction  can  be  kept 
down  to  the  neighborhood  of  a  dollar  a  square  yard,  then 
it  promises  to  become  a  great  boon  to  a  large  section  of 
the  Mississippi  Valley,  where  local  road-building  ma- 
terial, such  as  the  gravel  so  abundant  in  the  Eastern 
states,  is  wholly  lacking.     Stone  for  macadamized  roads 


has  to  be  brought  by  rail  and  to  make  an  ordinary  ma-'J 
cadamized  road  of  sufficient  depth  to  be  durable  undeifl 
conditions  of  winter  frost  and  spring  mud  means  heavy!  I 
cost  even  for  a  narrow  road.  Besides,  the  loosening  oil 
the  macadam  surface  by  the  sticky  mud  brought  onto  itjl 
is  a  constant  difficulty. 

With  a  concrete  road,  a  depth  of  only  5  to  6  in.  is  suf-J 
ficient,  and  the  material  well  laid  is  proof  against  both! 
frost  and  mud  conditions.      For   a  large  part  of  theseij 
agricultural   districts,   only   a   narrow  road  is  necessary 
save  for  a  few  main  thoroughfares.     An  8-ft.  strip  of 
concrete   will   enable   the   farmer   in   his    automobile   orl 
buggy  to  go  to  town  in  the  worst  of  the  mud  season.     A 
dirt  road  alongside  will  be  used  in  preference  to  the  con- 
crete by  a  large  portion  of  the  traffic  during  two-thirds 
of  the  year.     If  the  concrete  can  be  laid  down  at  a  cost! 
of  a  dollar  a  square  yard,  a  roadway  8  ft.  wide  will  cost 
about   $-1700   per   mile.      Such   a   roadway  may   not   be 
ideally  perfect ;  but  it  will  be  an  enormous  boon  to  those 
who  live  along  it  during  the  annual  mud  blockade,  and| 
at  present,  it  seems  to  promise  better  results  at  a  moder- 
ate cost  than  any  other  type  of  permanent  road. 
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Sir — The  problems  connected  with  the  disposal  of  sew- 
a;_r>'  discharged  through  an  intercepting  sewer  are  of  great 
importance  and  arc  often  given  insufficient  attention  by 
the  engineer.  Tins  is  particularly  true  as  regards  ca- 
pacities of  pumping  stations  and   treatment   works. 

In  cases  where  the  sewage  is  to  In'  pumped  and  treated, 
and  especially  where  the  effluent  is  to  be  discharged  into 
tin-  same  stream  or  waterway  receiving  the  discharge 
from  the  storm-water  overflows,  a  general  principle 
of  the  design  accepted  by  some  engineers  is  as  follows: 

The  ultimate  capacities  of  the  intercepting  sewer, 
pumping  equipment    and    trcatmcnl    works  should   be  the 

'I'll,-   council  ions    to    the    interceptor  .should    be  so  con- 

tructed  that  the  maximum  flow  carried  by  Hie  intercep- 
tor will  have  the  -ami'  ratio  to  the  ultimate  capacity  of 
the  interceptor  that  the  dry-weather  How  has  to  the  ulti- 

dry-weather  flow    I ing  the  basi    of  the  design. 

Should  not  the  pumping  equipmenl  and  treatment  works 
be  of  Bufficienl  i  apacif  j    to  care  tor  the  ma  imum   low 

of  the  interceptor  thus  determined  and    ! Id  not  these 

\\  let    he  enla  i  ■  .1   ..     the   populal  ion    tributary   b> 

niiiil  the  ultimate  population  of  the  interceptor 

!<  bed  ?     Again,  i     it   not   illogii  a]  to  proi  ide  a  ca» 

toi  the  intercepting  gewer  h I  the  volume 

nit  imately  to  be  pumped  and  I  reated  ? 

w    II    Dittos, 

Chief    I  Ohio  Slab.  Hoard  Of   Health. 

mbns,  Ohio,  Jan.  30,  I'M  I. 


■^giftedl  ILs^ya  Deposits 

Sir — An  article  in  Engneeeing  News  of  Nov.  20, 
L913,  described  the  disappearance  underground  of  seepage 
water  which  had  collected  in  a  foundation  pit  being  dug 
near  Spokane.  This  phenomenon  is  not  at  all  uncom- 
mon in  elevated  districts  which  have  been  subject  to 
violent  volcanic  action  during  comparatively  recent  geo- 
logic periods. 
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[■'[',.  i.  Cbatbb  Lake,  Ohe. :  A  Natural  Wateb-Tight 
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(Permlsilon    to    use    this    view    stiver    by    i rteay    of    the 

\iiii.  i    pi '.. .    .a    Klamath    Pane,   Ore       The   top   of    the 

•  in. i.  i    cone   in   lie    Idle  distance   i*  900   ft,  above   watei  I 

■h  an  area  with  a  general  ele\alinn  approximating 
ft,    above   sea    level,   comprises   about     1 1)0.000   sipmi. 

i  ile. *  i.  in  California,  central  and  eastern  Oregon, 
icr  with  parts  of  Nevada,  Idaho  ami  Washington. 
ons  of  this  I'ical  territory  arc  covered  with  sue 
e  lava  flow  .    core    of  them,  aggregating  hundreds 

fhapS    lh"ii  ami     n|     led    111    thickness.      Ill   addition 
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to  being  belched  forth  from  craters,  much  of  this  lava 
appears  to  have  been  erupted  from  longitudinal  fissures 
extending  often  for  miles  across  the  surface  of  the  coun- 
try. The  soil  cover  is  quite  shallow  as  a  rule,  and  in 
places  the  last  lava  flow  is  almost  unchanged  in  ap- 
pearance  since  first  cooling.  Cellar  excavations  in  the 
vicinity  of  the  writer's  home  have  uncovered  deposits  so 
recent  as  to  be  uncomfortably  hot  to  the  touch,  while 
boiling  springs  are  of  very  frequent  occurrence. 


Fig.   2.    Observation   Points   for  Study   of   Under- 
ground AYaters  in  Land  Surrounding  Lakes 
in  Lava-Deposit  Area  near  California 
Oregon   State  Line 

Under  conditions  such  as  these  the  occurrence  or  loss 
of  underground  water  cannot  be  predicted  in  advance. 
For  example,  upon  the  Deschutes  Piiver,  in  central  Ore- 
gon, there  is  a  place  where  the  measured  discharge  is 
very  much  less  than  it  is  at  a  gaging  station  several 
miles  upstream  from  the  first  one;  also  upon  one  of  the 
main  canals  of  a  large  irigation  project  near  Bend,  Ore., 
great  difficulty  has  been  experienced  from  heavy  losses 
through  certain  sections  of  the  canal  which  were  located 
in  rock  excavation.  On  the  other  hand,  there  is  a  won- 
derful extinct  crater,  located  in  Crater  Xational  Park, 
aliinit  (it)  miles  northerly  from  Klamath  Falls,  Ore.,  in 
whose  bowl-shaped  depression  lies  Crater  Lake  (Fig.  1). 
The  surface  of  this  lake  is  at  Elev.  6100  ft.  (approx.) 
above  sea  level.  It  is  nearly  circular  in  shape,  about  six 
miles  across,  while  a  considerable  proportion  of  it  is 
close  in  2oO(i  ft.  in  depth.  The  sides  of  the  crater  above 
the  lake  rise  precipitously  for  from  one  to  two  thousand 
feet,  bo  thai  the  drainage  area,  is  but  little  more  than 
the  water  surface  area.  The  precipitation  occurs  princi- 
pally as  snow,  the  total  fall  of  which  is  probably  from 
10  td  15  ft.  per  annum,  and  this  can  easily  be  balanced 
by  evaporation  from  the  water  surface  of  the  lake.  Not- 
withstanding the  fact  thai  this  immense  mass  of  water 
ia  almost  wholly  above  Ihe  general  level  of  the  sur- 
BOUnding  country    111  or    15   miles   to   the  south   and   east, 

yet  it  is  reported  that  the  surface  level  of  the  lake  has 
remai I   practically  a'   a   constant   elevation   since  the 

lake  bas  been   known   to  the  white   men.      About    I.")  miles 
to    the   south    of   the    bike,    where    the   ground    level    is    at 

Elev,   U60,  there  ;ire  :i  few  small  Sowing  artesian  wells, 

and  this  is  the  only  indication  of  the  enormous  hydraulic 

pressure  originating  in  ('rater  Lake,  if  we  excepl  a  few 


streams  arising  from  springs  upon  the  mountain  slopes, 
such  as  are  customary  under  similar  conditions  of  high 
mountain  slopes  subject  to   heavy  precipitation. 

The  accompanying  map  (Fig.  2)  shows  a  number  of 
lakes  near  the  California-Oregon  State  line  regarding 
which  some  interesting  data  have  been  collected  concern- 
ing the  presence  or  absence  of  underground  waters  in 
the  adjacent  lands.  Lost  Eiver  rises  in  Clear  Lake,  and 
after  flowing  for  about  70  miles  through  a  circuitous 
route  discharges  into  Tule  Lake,  which  is  nearly  500  ft. 
lower  than  Clear  Lake  although  distant  from  it  only 
five  miles  in  an  air  line.  The  discharge  of  Lost  Eiver 
varies  from  100  to  10,000  sec.-ft.,  and  in  prehistoric 
times  it  must  have  had  a  free  outlet  to  the  south  into  Pitt 
Eiver.  Successive  lava  flows  have  blocked  this  outlet,  so 
that  there  is  now  a  basaltic  barrier  south  of  Tule  Lake 
for  many  miles  and  at  an  elevation  several  hundred  feet 
above  the  present  lake  surface.  Since  the  time  of  the 
first  white  settlers,  about  60  years  ago,  the  lake  surface 
has  raised  18  ft.,  flooding  35,000  acres  of  good  agricul- 
tural land,  which  the  United  States  Beclamation  Service 
is  now  seeking  to  reclaim  by  a  combination  of  diversion, 
storage  and  evaporation. 

Several  years  ago,  when  the  lake  was  near  its  maxi- 
mum elevation,  the  writer  made  a  careful  search  along 
its  southerly  shore  hoping  to  find  some  evidence  of  the 
location  of  the  former  outlet.  The  result  was  generally 
negative,  although  at  a  point  about  half  a  mile  south  of 
the  middle  of  the  shore  line  a  depression  was  found 
covering  several   hundred   acres,  the  dry  floor  of  which 


UG.   3.    Vertical   Face  of  Pit    Used   for   Stcdy   of 

Undeegeound  Water  Flow  from  Tile  Lake, 

c  u.ifornia 

(The  pit  was  drained  for  the  purpose  of  taking  the  view. 
This  and  a  second  pit  developed  on  outflow  of  30  sec.-ft.  for 
three    years.) 

was  1-1  ft.  below  the  lake  surface.  At  the  point  marked 
"D,"  however,  range  riders  had  noticed  a  marked  sur- 
face How  into  the  foot  of  a  rocky  bluff,  and  some  de- 
velopment work  had  been  done  with  a  view  to  increasing 
the  tlow.  Additional  work  was  done  by  the  writer,  an. I 
in  two  pits,  each  about  30x80  ft.,  by  IS  ft.  deep,  meas- 
uring weirs  and  check  gates  were  installed  which  showed 
a  tlow  underground  away  from  the  lake  amounting  to 
about  30  sec.-ft.  continuing  for  a  period  of  three  years. 

The  small  tunnel  (about  1x5  ft.),  shown  at  the  bottom  of 
the  view,  was  not  effective,  as  most  .if  the  discharge  was 
found  to  take  place  in  the  upper  I  ft.  of  the  excavation, 
through  vertical  shrinkage  cracks,  similar  to  that  marked 
"A."  Additional  seepage  undoubtedly  occurred  along 
planes  of  contact   of  .lillcrent   lava   Hows,  similar  to  that 
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shown  at  the  level  of  the  base  of  the  slab  over  the  roof 
of  the  tunnel.  The  cracks  in  the  lower  portion  of  the 
excavation  were  found  to  be  very  generally  more  or  less 
choked  by  shells  and  floating  trash,  so  that  after  the 
surface  of  the  lake  had  subsided  about  4  ft.,  the  under- 
ground flow  through  these  pits  had  practically  ceased. 

During  the  progress  of  the  work  near  "D."  several 
wells  were  dug  in  an  effort  to  get  water  for  camp  use, 
as  the  lake  water  while  fresh  contains  excessive  growths 
of  microscopic  algae  to  an  extent  making  the  water  ttnfit 
for  domestic  use.  Wells  about  30  ft.  deep  below  lake 
level  were  sunk  on  the  edge  of  sandy  beaches  at  "D" 
and  later  at  "F."  and  although  the  excavation  was  not  in 
rock   at   any    point  yet   the   wells   remained    perfectly   dry. 

The  writer  has  had  construction  camps  at  points  "A" 
and  "B"  and  in  each  case  attempts  to  get  well  water 
for  domestic  use  were  abortive;  three  wells  having  been 
sunk  near  "A"  and  one  at  "B,"  each  far  below  and  ad- 
jacent to  large  bodies  of  -lauding  water.  A  driven  well 
at  "E"  did  not  yield  water  until  reaching  a  point  1<>ii  ft. 
below  the  level  of  Tule  Lake,  and  then  the  water  was 
warm  and  saline,  and  evidently  had  no  connection  with 
either  of  the  adjacent  lakes. 

A  cattleman  living  at  "C,"  whose  ranch  is  more  than 
100  ft.  In-low  the  level  of  Clear  Lake,  has  been  trying  for 
more  than  20  years  to  get  well  water.  He  has  dug  11 
well-  from  95  tn  120  ft.  in  depth  without  finding  any 
water.  He  reports  that  after  penetrating  a  few  feet  of 
soil  he  finds  about  20  ft.  of  rock  in  which  the  seams  and 
fissures  are  tilled  with  soil,  but  below  that  depth  in  every 
instance  the  basal!  has  many  open  lisstiros.  some  of 
whieh  :ire  wide  enough  to  permit  inserting  a  man's  arm. 
If  the-,  conditions  are  typical  is  it  any  wonder  that 
underground  water  is  bard  to  find  in  this  part  of  north- 
ern  <  lalifornia  ? 

It  appears  that  for  both  Clear  and  Tule  Lakes  the 
conditions  are  such  that  the  slope  of  the  ground  Water 
is  away  from  rather  than  toward  the  lakes.  An  exception 
be  noted  in  the  case  of  the  north  shore  of  Tule  Lake 
and  Klamath  ami  Poe  Valleys  and  Lower  Klamath  Lake. 
T  •  areas  are  underlaid  by  a  deposit  of  diatomaceous 
-  feral  hundred  feel  in  thickness.  Tins  deposit  is 
indurated  to  an  extent  thai   makes  it  difficult  lo  plow,  and 

it   i-  almost  absolutely  water-tight,  altl gh  when  dried 

<.ut   large  blocks  of  it  are  BO  light   that   they  lloat   ill  water. 

Shallow  wells  in  this  material  generally  colled  some 
surface  water,  while  deep  bored  wells  penetrating  through 

the    deposit     usually     discover     water     underneath,     bill     of 

a  qualil \  frequent])  unlit  for  use. 

Tin'  scarcity  of  underground  water  in  ibis  region  prob- 

dui    i"   the  great   depth   of   freshly  cooled   lava, 

which   i-    fissured    in   all   directions,  combined   with   the 

■    eellenl  opportunity   for  drainage 

through   these  fissures.     The  surface  cover  of  soil   i-  n>- 

yet  thin,  and   under  c litem-  of  scant}    rainfall   it  has 

not    h  owly  to  pew  t rate  and   till   undci f> round 

i  ■  ,ii  depth.  W.  w  .  Patch. 

Rei  lamal  ion  Sei   ice.) 
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orary  members,  I  feel  additional  interest  in  the  work  ef 
the  publicity  committee. 

There  has  been  a  feeling  among  engineers,  especially 
those  well  up  in  the  profession,  that  it  was  a  dignified 
profession  and  that  whatever  savored  of  advertising  and 
of  the  methods  of  manufacturers  and  shopkeepers  was 
beneath  its  notice. 

This  is  a.  day  of  advertising  and  people  read  the  pa-  i 
pers  to  find  out  what  is  being  done  and  what  is  being 
bought  and  sold.  Lawyers  and  doctors  are  not  averse  to 
seeing  their  names  in  print  in  connection  with  noted  legal 
or  medical  achievements.  Even  the  clergy  does  not  hesi- 
tate to  avail  itself  of  the  publicity  afforded  by  the  press. 

There  is  no  longer  any  reason  why  the  engineer  or  the 
architect  should  hide  his  light  under  a  bushel.  "Let 
your  light  so  shine  before  men"  is  still  good  advice.  Fur- 
thermore, it  is  the  engineer's  duty  to  keep  the  public  in- 
formed of  the  important  engineering  works  which  are 
under  way  and  to  give  reliable  data  as  to  their  merits  and 
demerits. 

The  average  citizen  is  more  or  less  at  the  mercy  of  the 
press  as  regards  the  status  of  municipal  projects  involv- 
ing the  services  of  engineers  or  architects.  On  account 
of  the  ignorance  or  willfulness  of  the  reporter,  he  may  get 
distorted  ideas  concerning  various  public  improvements. 
An  unprejudiced,  non-technical  opinion  coming  from  a 
reputable  engineer  or  body  of  engineers  will  appeal  to  the 
average  citizen  and  enable  him  to  talk  and  vote  intelli- 
gently. 

Naturally,  experts  do  not  always  agree,  and  there  may 
be  two  sides  to  an  engineering  problem,  each  having  ils 
champions.  What  harm  is  there  In  presenting  both  side- 
to  the  public  through  the  columns  of  the  press  and  let 
the  public  decide  for  itself!'  The  citizen  may  not  have 
technical  knowledge;  but  if  be  is  a  fair  representative  of 
his  class  be  does  appreciate  an  argument  and  has  a  certain 
code  of  ethics  which  will  enable  him  to  decide  intelli- 
gent I  v. 

Publicity  in  all  business  is  the  great  purifier  and  this 
is  jus!  as  true  m  technical  as  in  commercial  problems. 

Unfortunately,  too  mauj  of  our  best  engineers  cannoi 
tell  wbal  they  know.  They  can  talk  to  a  contractor  and 
make  him  understand;  but  they  cannot  "tell  a  story  for 
the  public."  Therefore,  such  an  arrangement  as  Mr. 
Drayer  describes  is  an  ideal The  convincing  man- 
ner in  which  he  fells  his  story  accounts  lor  his  suecess  as 
pub! nit \  manager  for  the  Bociety. 

I  wish  that  more  attention  were  given  in  our  technical 
institutions   to   writing  of  the  journalistic   sort.      Such 
instruction     in     English     as     many    engineering    student 
get    is   net    of  a    kind   In   help   them    in   "telling   the  story.'' 

Writing  essays  of  the  stereotyped  -oil  mid  reading  the 
inn  iii-  of  English  literal  me  are  well  enough  in  their 
u;i\  Inn  do  urn  help  the  -indent  i.  express  clearly  his 
ideas  on  technical  subjects. 

'H   the  two,  however     the  engineer  in to  write  a 

newspaper  description  of  something  be  understands;  or 

fbe  reporter fidenth  d.  .  ribing    -thing  he  does  qo! 

hi. i'  i  tand     commend  me  i"  the  former. 

i  in. .'  in  Clew  land  ;i  reporter  name  i"  «  rite  up  some  e\ 
perimente  I  wo  making  which  had  to  do  with  the  burst 
in"  of  ca  t  iron  flywheels.  After  contemplating  a  I"  ft. 
wheel  for  some  minutes  he  olemnly  inquired  why  man 
ufaoturei  wen  noi  compelled  to  temper  all  flywheel 
rims.    Then  l  began  mj  explanal :ill  over  again. 


February  12,  1914 
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!A  prominent  weekly  magazine  recently  started  a  page 
m  new  inventions.  I  do  not  know  who  edited  it.  Its 
iterary  style  was  good  but  some  of  the  statements  made 
rery  humorous  reading  for  an  engineer. 

In  view  of  all  this,  I  believe  the  Cleveland  plan  is  an 
acellent  one.  Accurate,  impartial  statements  about  en- 
gineering projects,  simply  written  and,  if  necessary, 
trimmed  and  embellished  by  the  editor  so  as  to  have  the 
right  sound,  can  do  much  to  benetit  the  profession  and 
to  educate  the  public. 

C.  H.  Benjamin. 
Dean  of  Schools  of  Engineering,  Purdue  University, 
Lafayette,  Ind.,  Jan.  31,  1914. 
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Sir — In  your  issue  of  Jan.  22,  1914,  you  published 
an  article  by  G.  H.  Bayles,  M.  Am.  Soc.  C.  E.,  describing 
the  construction  of  the  Stony  River  Dam,  in  West  Vir- 
ginia. On  another  page  of  the  same  issue  there  appears 
an  account  of  the  failure  of  about  75  ft.  of  this  dam. 
As  Mr.  Bayles'  article  gives  my  name  as  "Consulting 
Engineer"  in  connection  with  this  work,  permit  me  to 
say  that  my  services  consisted  only  in  advising  the  West 
Virginia  Pulp  &  Paper  Co.  what  kind  of  a  dam  to  build 
anil  in  preparing  the  contract  and  specifications. 

The  site  selected  fur  this  dam  on  Stony  River.  West 
Virginia,  was  on  top  of  a  mountain,  about  3000  ft.  above 
the  sea.  The  construction  of  a  solid  masonry  dam  was 
out  of  question,  as  it  would  have  cost  about  $500,000. 
There  was  no  suitable  material  for  an  earth  dam  near-by, 
and  so  the  choice  of  dam  was  restricted  to  some  type  of 
hollow  reinforced-concrete  dam. 

Four  construction  companies  were  invited  to  submit 
designs  and  bids  for  building  such  a  dam  (see  Enuinkki!- 
].\<;  News,  Sept.  5.  1912).  Only  one  of  these  companies, 
viz.,  the  Ambursen  Hydraulic  Construction  Co.,  of  Bos- 
ton, Mass.,  had  had  extensive  experience  in  building 
such  dams.  About  70  Ambursen  dams  had  been  con- 
structed in  various  parts  of  this  country  and  Canada 
and  no  failures  had  occurred. 

The  West  Virginia  l'ulp  &  Paper  Co.  paid  the  Ambur- 
sen Co.  a  liberal  fee  for  designing  the  dam  and  for  any 
patent  rights  which  it  might  own.  As  the  bid  of  this 
company  for  constructing  the  dam  was  too  high,  the  con- 
tract was  awarded  to  Fred  (i.  Webber,  of  New  York,  who 
Was  to  receive  a  lump  sum  for  building  the  dam  accord- 
ing to  the  plans  of  the  Ambursen  Co.  and  an  additional 
payment   per    cubic    yard    for    excavation    and    masonry 

where  the  engii rs  ordered  the  cutoff  wall  built  deeper 

than  shown  on  the  plans.  This  was  left  for  the  engineer 
of  the  paper  company  to  decide  according  to  develop- 
ments. To  insure  that  the  work  would  be  well  executed 
the  paper  company  engaged  one  of  the  engineers  of  the 
Amliiirseii  Co.  to  he  constantly  on  the  ground  during  the 
construction,  in  addition  to  its  own  resident  engineer. 

My  connection  With  the  work  cea8ed  before  the  eon- 
tract  was  signed,  which  occurred  before  the  plans  prepared 
by  the  Ambursen  Co.  had  been  received.     1   made  only 

one  visit,  to  the  site  of  the  dam.  This  visit,  was  pre- 
liminary to  my  recommendations.  The  paper  company 
did  not  request  mi'  to  make  any  further  visits.  I  did 
not  sec  the  site  after  construction  began. 


From  what  has  been  stated  above,  it  will  be  seen  that 
the  West  Virginia  Pulp  &  Paper  Co.  did  everything  in  its 
power  to  have  the  Stony  Eiver  Dam  properly  designed 
and  built. 

Edwauo  Wegmann. 
New  York,  Feb.  7,  1914. 


HOTES  AMD  QUEEUES 


On  page  262  of  our  issue,  Jan.  29,  in  the  report  of  the  an- 
nual meeting  of  the  American  Society  of  Civil  Engineers,  in 
the  13th  line  from  the  bottom  of  the  second  column,  it  is 
stated,  "Mr.  Hovey  and  others  spoke  against  the  motion.  .  .  ." 
This  is  an  error  and  should  have  read,  "H.  Yv.  Hodge  and 
others  .  .  .  ." 


A  correspondent  who  is  in  immediate  necessity  of  answer- 
's' the  Problem  is  anxious  to  know  the  effect  of  sauerkraut 
n   concrete. 


Electric  Traction  Plans  of  the  Chicago.  Milwaukee  &  St. 
Paul  for  its  Mountain  Division  in  Montana  have  been  ad- 
vanced over  the  announcements  made  in  "Engineering  News  " 
Jan.  16,  and  Dec.  25,  1913,  so  that  the  following  details  are 
available.  There  will  be  at  first  twelve  2u0-ton  freight  lo- 
comotives, four  200-ton  express  passenger  locomotives  and 
two  100-ton  local  passenger  locomotives  with  a  few  electric 
switchers.  On  the  first  two  types,  the  equipment  will  be 
arranged  for  regenerative  braking  to  return  to  the  line  some 
50<r,  of  the  energy  required  in  up-grade  hauls.  The  through- 
passenger  locomotive  is  designed  to  pull  a  ten-ear,  1000-ton 
passenger  train  at  24  miles  per  hr.  on  a  2%  grade.  The  local- 
passenger  locomotive  will  be  able  to  haul  a  300-ton  train  at 
42  miles  an  hour  on  level.  The  scheme  of  heating  the  passen- 
ger cars  has  not  been  decided  on.  If  the  passenger  locomo- 
tives are  built  for  running  from  one  end  only,  there  will  be 
space  for  a  small  heating  boiler,  but  if  double-end  control  of 
these  locomotives  is  finally  adopted  individual  car  heaters  will 
have  to  be  used  after  the  practice  on  the  neighboring  Butte. 
Anaconda  &  Pacific  Ry.,  which  operates  by  a  similar  systetra. 
The  freight  locomotives  are  designed  to  haul  a  trailing  looail 
of  2500  tons  on  a  1<;  grade  at  a  speed  of  15  miles  per  hr.. 
one  locomotive  being  used  on  grades  up  to  \';  and  two  be- 
between  that  and  2',;.  maintaining  the  same  speed. 

An  overhead  catenary-type  trolley  will  be  supplied  from 
five  substations.  The  contract  with  the  Great  Falls  Power  Co. 
provides  for  delivering  energy  at  seven  points  along  the 
wider  limits  of  the  ultimate  electric  zone,  but  these  do  not  all 
coincide  with  the  proposed  substations.  Therefore,  there  will 
be  a  continuous  transmission  line  following  the  right-of-way, 
except  for  cut-offs  at  sharp  curves.  Single-pole  bracket  sus- 
pension will  be  used  generally  for  the  contact  wire.  The  poles 
will  be  of  wood,  guyed  at  curves.  For  spans  of  two  to  four 
tracks  and  for  sharpest  curves  cross-catenary  supports  will 
be  thrown  across  between  wood  poles.  For  span  of  more 
than  four  tracks,  the  span  wire  will  run  between  steel  poles. 
The  clearance  between  conductor  and  rail  will  be  24  ft.  The 
track  will  be  bonded  and  in  addition  a  No.  0000  return  feeder 
will  be  used,  carried  on  top  of  the  trolley  poles,  serving  also 
as  a  ground   wire   for   lightning   protection. 

The  substation  capacities  have  been  arranged  to  provide 
energy  so  that  locomotives  may  be  started  at  full  effort 
on  grades,  accelerating  at  the  rate  of  0.16  mile  per  hour  per 
second.      To    this    end.    where    the    line    has    a    gradient    greater 

tb. in    r,     lin    tin..-   places)    the    substations    will    have    three 

1600-kw.     motor-generator     sets,     one     being     a     reserve.        For 

grades   less    than    1%,    the    substations    will    house    two    such 

units,    one    in    reserve.      Each    motor    converter    will    COmpi 
80-cycle   synchronous   motor  direct-connected    to   two    760-kw. 
1200-voll  direct-current  generators  in  series  tor  the  2400-volt 
service.     Three  single-phase  step-down  transformers  are  to  !>• 
Interposed   bdtween   the   motor-generator  ami    tb.-   100.000 
line.       Bach    set    will    have    its    own    exdtei         Starting     under 

maximum   lead   and  grade  will   Impose   i overload  on  two 

converter  units,  and  these  will  be  built  to  operate  at  800 ■> 
overload  for  Bve  minutes,  in  emergency  tie'  locomotive  can 
be  operated  with  its  motors  in  series  so  that  they  will  start 
at    low    Bpeed    ami    half    demand.      It    is    reported    that    tie 

tracl  piovldes  a  peak-capacity  supply  of  80,000  kw.  at  present 

ami  a  •  .!>''  load  factor  TO  limit  peak  loads  the  train  .lis'-' 
patcher  will  also  control  the  powei  lead  by  regulating  train 
speeds,    delaying    trains    at    the    foot    of    grades    ami    dispatch- 

ig  at  favorable  hours. 
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A  type  of  drill  has  been  in  use  for  some  eight  years, 
comprising  a  pulsating  compressor  and  drill  engine  work- 
ing in  a  closed  system.  As  first  brought  out,  the  pulsator 
was  driven  by  an  electric  motor  (see  Engineering  News. 
July  26,  1906)  ;  a  modification  has  now  been  designed  in 
which  the  motor  is  replaced  by  a  6-h.p.  single-cylinder 
gasoline  engine. 


Gasoline-Engine  Air  Eock-Drill  Outfit 

As  shown  in  the  accompanying  figure,  the  engine  fuel- 
Bupply    tank    and    pulsator   are    all    mounted   on   a   four- 
wheel   truck   for  easy  transportation,  making  the  device 
besl    adapted    for   locations   where  electric  power  is  not 
ble  or  advantageous.     The  fuel   consumption   i-  re- 
ed i"  be  about  ".'  <|t.  of  gasoline  per  hour;  the  supply 
tank,  surmounting  the  engine  holds  l'i  gal.     The  main 
bearings  have  grea  e  cups  ami   the  piston  ami  crankpin 
a  h  oiled.     Circulating  water  for  the  engine  jacket 
.unci  a-  ma\   be  mos1  convenient. 
i        drill    i-   of  simple   type— having  a   cylinder   and 
drill-rotating  device   bu1    no   valves,   springs,   side  rods, 
ci, .    'I'la-  cylinder  is  larger  than  in  the  corresponding  air 
drill,  i     shorter  so  thai    the  weight   of  a 

drilling  mm   i-  about   the  same.     Air  from  the  pulsator 
(a  double-acting  valveless  compressor)  comes  alternately 
above  and  below  the  piston,  there  being  two  short   hose 
connections.    This  air  is  ueveT  exhausted  but   plays  hack 
and   forth  between  drill  and   pulsator.     This  la.-l    machine 
.iml   i-  driven  through  gearing. 
Length  of  stroke  is  varied  bj  cranking  the  drill  closer 
arther  from  the  work.    The  drill  « ill  operate  under 
the  -c  irance  between  drill  point  and  rock,  since 

there  are  no  valves  dependent  lor  throw  en  pi  ton  travel. 
The  i  ushioning  at  each  end  ..c  ,,  trol  e  i  uch  thai  the 
pi  toi  ■  ithi  r   head.     The   drill   can   be   backed 

out  of  had   rock   while   I  drill, 

when  the     t  :  it    f"i  ation    on  the  piston   tend 

ii.  in  diameter,  and  the  strol  8 
ommodated  i I  to  l1  s  in 

and   foi    hoi,  ,     :  |   it.  deep.     The  fi 

•'  I    in,    and    the    n  I  10    1  >■  i     minute.      Til  • 

hi     .J!  Rand    I 
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The  large  flood  and  famine  prevention  works  in  the 
Huai  River  Valley,  China,  recommended  by  Charles 
Davidson  Jameson,  American  Red  Cross  Engineer  to 
China,  after  careful  study,  are  to  he  carried  out  by  the 
J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City,  in  case  the  Chinese  government, 
with  the  aid  of  the  corporation  named,  is  able  to  dispose 
of  $20,000,000  of  bonds  to  finance  the  project.  The 
bonds  have  been  authorized  by  the  Chinese  Government, 
to  be  expended  under  the  general  direction  of  the  Amer- 
ican Red  Cross,  and  the  latter  has  designated  the  corpor- 
ation named  as  engineering,  construction  and  financial 
agent  for  the  execution  of  the  work. 

A  long  abstract  of  Mr.  Jameson's  report  on  this  prob- 
lem, accompanied  by  a  map  of  the  flood  and  famine  dis- 
trict, and  a  number  of  halftone  views,  was  published  in 
our  issue  of  Sept.  25,  1913.  Mr.  Jameson  advised  per- 
manent flood-prevention  works  in  place  of  the  temporary 
works  on  which  the  Chinese  government  has  spent  large 
sums  yearly — without  preventing  famines  which  have  re- 
sulted in  the  philanthropists  of  the  world  pouring  mil- 
lions of  dollars  into  China  to  afford  partial  relief.  The 
area  involved  is  17,000  scjuare  miles,  on  which  "the  farm- 
ers do  not  average  more  than  two  crops  in  five  years, 
where,  if  the  floods  were  eliminated,  the  normal  con- 
dition would  he  two  large  crops  each  year." 

The  following  information  regarding  the  present  status 
of  the  project  is  taken  from  a  statement  just  issued  by  the 
J.  G.  White  Engineering  Corporation: 

The  whole  enterprise  depends  upon  the  ability  of  the 
Chinese  Government  to  find  a  market  for  the  proposed  bond 
ibsue.  It  is  anticipated  that  there  will  be  no  difficulty  in  this 
connection,  and  the  prospect  is  that  American  money,  as  well 
as  American   engineers,   will   be   largely   involved. 

Dr.  Chen  Chin-Tao  is  now  on  his  way  to  America  to  repre- 
sent his  country  in  the  negotiations,  and  five  distinguished 
engineers  will  be  assigned  to  confer  with  the  J.  U.  White 
Engineering  Corporation  and  Dr.  Chen  Chin-Tao,  and  proceed 
to  China,  in  time  to  observe  tic  next  overflow  of  the  Huai 
River,   which   generally   occurs   in  .Inly. 

The  work  will  require  approximately  six  years  to  com- 
plete,  and  employment  will  be  given  to  about  100,000  men. 
The  project  will  involve  dredging  to  deepen  the  channel  of 
the  river  and  the  Grand  Canal;  also  the  construction  of  dams 
and  reservoirs  to  keep  the  Huai  In  its  proper  course,  and  to 
impound  its  surplus  watei  and  divi  r1  the  streams  (lowing  Into 
the  Muni,  which,  at  ii"1  time  of  tin  ids.  greatly  Increase  its 
overflow.  The  Huai  River,  tor  the  greater  part  of  its  length, 
Hows  between  banks  thai  are  elevated  above  the  surrounding 

try,  and  In  times  past  the  river  in  overflowing  its  banks, 

has  changed  the  geography  of  i ntire   Pro^ e  over  night 

During  on,-  of  the  flood  periods,  the  Fellow  River,  which  la  a 
tributary  to  the  Huai,  switched  the  location  of  Its  mouth  a 
,ii   tance  of  about   TOO   miles. 

ii  is  the  plan  of  the  Chinese  Government  to  pay  the  prin- 
cipal and  ii.ic  i.    i  of  the  proposed  $20,000, I  bond  issue,  from 

to  be  levied  on  the  landa  that  «ni  be  benefited  In  the 
a  od  district,  and  also  from  rent-ila  and  the  aale  of  about 
one   million   acres  of  land,   which   will   be  reclaimed. 

The  outcome  of  this  great  project  will  be  watched  with 
interesi   bv  enirineerB  throughout   the  world. 


An  Bad '■>■"•   Competition         idvertlsed  In  "London   Bn- 

r-iti -lui:"  i,\    tie    Chilli i t,  covering;  complete  de- 
ll  i    i ' ■      foi    iii'    'i lei    "-it    hop    , nd   r 

i   ii,.    i  Ihlllan  State  Rally  ayi       I  Aral 

I i     to, (fared  for  the  beat   si  h with  ■  I 

.a      1 1 and     ■    aral    I ble    tnent  loni      Pli 

trod    '"    the     mo"  i  -      "i     Rallwn  >  i      Sanl  lago   di 

Chill,  i"  i May  1,  1914       i.  Special  i  omml     Ion   will  i  (amine 

i i, a   .,  ■■•  ard   laee, 


I 
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.By  Robekt  H.  McCokmick* 

I  On  Jan.  28,  an  explosion  from  some  unknown  cause 
Recurred  in  the  18th  St.  sewer.  This  sewer  runs  in  a 
I  northeasterly  direction  through  18th  St.,  Buchanan  St.. 
l.^aluniet  and  Canfield  avenues  and  Cass  Ave.  to  the 
^Boulevard,  a  distance  of  five  miles.  The  portion  of  the 
I^ewer  from  the  river  to  Fort  St.  is  comprised  of  two 
|l'>-ft.  cylinders  running  under  the  tracks  of  the  Wabash 
Railroad.  From  Fort  St.  north  for  a  ways  is  an  8-ft. 
reylinder. 

The   explosion   occurred  about  3   p.m.   and   could    be 

traced  from  the  river  to  a  point  about  3%  miles  north 

(see    map).      Manhole    covers   along    the    whole   line   of 

sewer  were  blown  off  and  broken.     The  greatest  damage 

was   done  on   the   shallow   portion   of   the   sewer   at   the 

Wabash  Railroad  Yards,   where  one  of  the  barrels   was 

I  completely  destroyed,  and  at  the  Michigan  Central  Bail- 

'road  Subway,  where  the  paving  of  the  subway  comprised 

[the  roof  of  the  sewer,  and  where  the  sewer  was  destroyed 

for  a  distance  of  100  ft.     A  portion  of  the  sewer  in  the. 

subway  was  a  7-ft.  cylinder,  composed  of  three  rings  of 

brick.    The  arch  of  this  portion  was  blown  completely  off. 

Another  portion  of  the  sewer  at  the  subway  was  a  special 

horseshoe  section  with  a  concrete  slab  on  top.     This  slab 

was  lifted  bodily  and  shoved  to  one  side. 

At  the  corner  of  Calumet  and  Grand  River  avenues 
the  fronts  of  three  small  stores  were  blown  out.  Tn  addi- 
tion, numerous  manholes  were  shattered  and  will  have 
tu  be  rebuilt. 
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Cleabinq  dp  A  i  rii;  the  1  8tii  St.  Seweb  Explosion 
at  Detboit 

The  total  damage  done  to  the  sewn-  will  probably  be 
between  $6,000 1  $7,000. 

The  cause  of  the  explosion  is,  at  the  presenl  time,  un- 
known, although  there  is  little  douM  but  what  it  was 
:  by  the  presence  of  gasoline  in  the  Bewer,  A  thor- 
ough  canvas-  of  the  drainage  territory  tributary  to  this 

•City    Knglneer,   Detroit,    Mich. 


Manhole-covers  blown  off  shown  thus :    • 
Manhole-frames  displaced  shorn  thus :    % 


Location  of  the  18th  St. 

Seweb  Explosion", 

Detroit 


(The   displaced    manhole  frames 
were    lifted    2«.    ft.) 


Auto   Factories: 


Motorcycle   Factories: 
Oil    Stations: 


The  large   round  dots  numbered   1   to  10  and  lettered,   also 

G.    A.    M    and    O.    indicate,    respectively,    garages,    automobile 

factories,    motorcycle    factories    and    oil    stations,    as    follows: 

Garages:  1022    Cass   Ave.  1   G 

124    Milwaukee    Ave.    West  5  G 

14th    St.    &    Gd.    Blvd.  7   G 

1374    Grand    River  Ave.  10   < '. 

14th    St.    &    Forest    Ave.  S   •: 

Cadillac    Motor    Co., 

Amsterdam    &   Cass  Ave.  4   A 

Studebaker, 

Piquette   &  John  R  St.  3   A 

Henderson,    115S    Cass.  2   M 

Sun  Oil  Co..  W.  of  Brooklyn   Ave. 

&    S.    of   M.    C.    R.R.  6   O 

Auto     Station,     Linwood      &      Gd. 

River    Aves.  9  O 

sewer  has  shown  that  in  it  there  are  quite  a  number  of 
small  garages  and  automobile  factories  and  one  oil  com- 
pany  which   handles   immense  quantities  of  gasoline. 

The  delu'is  and  obstructions  in  the  sewer  caused  by  the 
explosion  were  removed  inside  of  24  hours  and  the  nor- 
mal flow  of  the  sewer  was  restored.  No  effort  to  repair 
the  damage  done  to  the  sewer  will  probably  be  made  until 
spring,  a  temporary  covering  of  plank  having  been  placed 
over  it. 

A    Cnve-ln    Over   n    Sewer    occurred    recently    In    Baltimore. 
Mil.,    but    the    sewer    did    not     collapse,    as    was    reported.       We 
are    indebted    to   Calvin    W.    Hendrlck,    chief    engineer    0 
Sewerage    Commission    of    Baltimore,    for    the    following    in- 
formation on  the  subject: 

The  cave-in  was  over  the  old  Harford  Run  Sewer,  which 
Is  a  m-ft.  sewer  bull!  about  26  years  ago,  The  parties  who 
constructed  the  sewer  state  thai  b  gr<  il  deal  of  fine  sand 
was  encountered  when  the  Bewer  was  constructed  at  this 
point,  in  tunnel.  Appearances  Indicated  thai  In  tunneline 
ground  was  lost.  leaving  v., ids  above  the  timber  work  The 
,  '"  water  through  the  ground  Anally  caused  the 
cavity    to    work    its    way    to    the    streel    Burface     and 

UOn  Of   the   street    bed    dropped.      The    holo   has    been    rel 
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A  type  of  railway  pile-driver  which  is  in  extensive  use, 
has  the  leads  carried  at  the  end  of  a  revolving  truss,  so 
as  to  have  a  considerable  reach  ahead  and  on  either  side 
of  the  track.  These  machines  are  built  by  various  firms, 
each  having  its  special  features.  In  some  designs  the 
boiler  and  engine  revolve  with  the  truss,  while  in  other 
designs  they  remain  stationary  on  the  deck  of  the  pile- 
driver  car.  A  powerful  machine  of  the  latter  class  was 
described  in  our  issue  of  Nov.  18,  1909,  while  a  recent 
machine  of  the  former  class  is  shown  in  the  accompany- 
ing cut. 

This  new  machine  differs  from  most  others  of  the 
same  type  in  that  its  service  is  not  confined  to  pile-driv- 
ing, since  it  is  readily  convertible  into  a  locomotive  crane 
and  can  then  be  used  either  for  hoisting  or  for  handling 
a  grab   bucket.      This   adaptability   to    various  kinds   of 
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A     CONVERTIBLE     RAILWAY     PiLE-DRIVEB     IND     LOCOMO- 
TIVE  Crane 

work  makes  the  machine  available  for  the  smaller  roade 
and    •  '■-                     well    as    i'>r    those    requiring   a    large 
amount  of  special  equipment.     While  locomotive  cranes 
have  been  used  in  many  cast     Foi   pili  driving  by  fitting 
it  the  ''lid  of  the  boom,  the  makers  of  Ibis  machine 
thai   carrying   the  leads  on   the   revolving  truss 
b  more                     pile-driving  machine. 
The  engine  and  boilei   are  i inted  on  a   frame  car- 
ried  by   the  turntable,   and   at    the   forward   end   of  the 
frame  il   attached  the  horizontal   truss  carrying  the    10- 
ft.  leads.     The  machine  illustrated  can  drive  pile*  al   a 
■  i  ii    6  in.  from  the  foi  yard  o  l<   or  "C|  ft, 
from  the  center  line  "f  the  track,  but  the  tra      can  be 
built  '                 rod  length.    Thi  I  e  on  pivoi 
it  the  top  of  the  i  nd  posl    of  the  tru        To  I 
he             in                                      ds  nl   the  lower 
rit          mi  and  the  Bteam  hammor  is  then 
I  n nee  t  hi 


then  (under  control  of  the  lines  from  the  drum)  fall 
hack  to  a  horizontal  position.  They  can  be  raised  or 
lowered  in  about  20  to  30  seconds.  For  driving  batter 
piles,  the  leads  may  be  made  to  swing  laterally. 

There  is  one  drum  for  handling  the  hammer  line  and 
another  for  the  pile  line,  while  in  front  of  the  drums 
i<  a  countershaft  carrying  two  independent  nigger-heads, 
each  operated  by  a  jaw  clutch  and  ratchet.  The  machine 
is  mounted  on  four-wheel  trucks  having  cast-steel  frames 
and  bolsters  and  33-in.  rolled  steel  wheels.  It  weighs 
about  90  tons,  and  is  equipped  witb  air  brakes  and  a 
brake  pump. 

A  special  feature  of  the  machine  is  that  it  can  be  con- 
verted to  a  crane  by  removing  the  horizontal  truss  and 
placing  a  boom  in  its  place.  This  cau  be  done  in  a  short 
time  by  disconnecting  the  pins  at  the  ends  of  the  bot- 
tom and  top  chords,  and  fitting  the  heel  of  the  boom  to 
the  bottom  pins.  The  hoisting  capacity  is  30  tons.  Tele- 
scopic outrigger  beams  are  fitted  at  the  middle  and  ends 
of  the  car  frame,  and  with  these  adjusted  tbe  boom  can 
handle  a  load  of  15  tons  at  35-ft.  radius  or  60  tons  at  13- 
ft.  radius.  An  electric  generating  set  and  54-in.  electro- 
magnet  are  provided  for  use  in  handling  rails  or  scrap 

One  of  the  machines  was  in  use  for  about  two  months 
on  the  reconstruction  of  a  bridge  on  the  Elgin,  Joliet  & 
Eastern  Ry.,  at  North  Chicago,  111.  The  pile-driver  at- 
tachment was  used  in  building  a  temporary  bridge.  Tbe 
boom  attachment  was  used  in  taking  out  the  steel  of  the 
old  bridge  and  handling  that  for  the  new  structure,  and 
was  used  also  in  operating  a  grab  bucket  for  excavation 
and  backfilling. 

Without  this  convertible  machine  it  would  have  been 
necessary  to  employ  a  work-train  vxi'ry  day.  The  operat- 
ing department  would  charge  the  bridge  and  building  de- 
partment about  $50  per  day  for  such  equipment,  so  thai 
the  saving  is  considerable,  in  addition  to  which  the  ma- 
chine was  on  the  ground  all  the  time.  Formerly  a  work 
train  with  wrecking  crane  had  to  be  obtained  for  hand- 
ling bridge  girders,  but  in  this  case  it  was  necessary  only 
to  have  a  wrecking  crane  to  assist  in  placing  some  57r 
ton  girders  116  ft.  7  in.  long,  the  new  machine  (as  a  lo- 
comotive crane)  handling  one  end  of  the  girders.  With 
the  grab  bucket  also  it  handled  900  cii.yd.  of  backfilling 
at  the  abutment  in  a    10-hr.  shift. 

This  convertible  railway  pile-driver  and  locomotive 
crane  is  built  by  the  Orion  &  Stciiihrenner  Co.,  of  Chi- 
cago. 


KEWS  MOTES 


\  Conferei t •■•-  Irrigation  Situation  1ms  been  sug- 
gested by  Secretary  of  the  Interior  Lane  In  d  letter  Bent  i" 
iii.  governors  of  ll  Btatea  In  the  Irrigation  section  of  ii" 
United  States,  In  the  course  of  in*  letter  Secretary  Lane 
n  roti 

li   appears  thai   no  further  large  development   can   now    be 

nxpeoted  unless  li   Is  (■■>   by  the  hh '  public  funds,  sti r 

national,   i whlcl i n   or  Interesl   Is  required,  or   cm 

by   the   use  <>r  inn. is   procured   bj    taxation,  as  in   the   ca   i    ol 

Irrigation  districts  i where    ifso  the  Btlon  of  profil   and 

Interesl    on    th<     woi  I       tl Ivei     I      aei  ondai  j     to    the    gain 

which   conies   to   the   whol mmunlty    tin li   the   Increased 

li values  and   the   products  Ity   ••!   the  soil 

\   <  ..„ii,> ■  Wood  Itavc  Pipe  Line  li    to  be  bull!    ror  the 

i  "i i  i:  illway    Lli  iii  a    Powi  i   Co.,  of  Rutland,  vt  ,  by  the 

Pacific  Tanl     S    Pipe   Co.,   ol    P and,   Th«  stavea   will 

bi    ol    Hi      The  i ■  llni    «  i ■'•  ft,   In  diameter  and   ihoul 

II i     loni      ind    « in   i"    under   80  n     head   »t    the   low 

.  i,, i.  when    II    loll I  pipe      from   the  i  tand  plpi 

to  thi    powei      nusi      loel   pipe   will  1 1      "  Ba 
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I     Co.,    58    Pine    St.,    New    York    City,    are    engineers     for     the  tons    of    through    freight.      The    total    tonnage    eastbound    was 

..utland    company    named    above,    and   H.    D.    Coale,    Portland,  1,980,517    tons,    and    the    total    westbound    621,518    tons.      The 

re,  is  chief  engineer  for  the   contracting  company.  tonnage    per    canal    was    as    follows:     Erie     Canal,     1,788,453; 

Champlain,   554,892;  Oswego,  61.554;   Cayuga  &  Seneca,  149.874; 

Col.  George  W.  Goethals,  Corps  of  Engineers,  U.  S.  A.,  was  Black   River,   47,262.      The  canals  opened   between   May   15  and 

ppointed    by    President    Wilcon    on    Feb.    3,    1914,    Governor    of  June    13,   and    closed    on    Dec.    1. 

he  Canal  Zone.     The  appointment  was  later  confirmed  by  the  In  the  same  report.  Superintendent  Peck  calls  attention  to 

enate.  the   necessity   for   trained   labor   in    the   operation    of   the   new 

locks  and   dams   for   the  New  York   State   Barge   Canal  which 

The   New  Generating    Station   of  the  United   Electric  Light  is  Deing.  put  into  operation  as  it  is  completed.      The   old  locks 

■i  Power  Co.,   at  201st  St.   and   Harlem   River,   New  York   City.  and   dams   of   the   Brie    Cana,    were    of   a   primitive    sort   wnich 

vas  opened  officially  on  Jan.  31.     George  B.  Cortelyou,  Presi-  did  not  require  expert  attendance,  but  the  latest  developments 

lent  of  the  Consolidated  Gas  Co.,  of  New  York  City,  delivered  and   devices   have   been    instalied    in    the   new    works   and   their 

in  address.     The  building,  of  brick  and  concrete,  has  a  front-  proper    maintenance    depends    upon    proper    care.      He    recom- 

tge  on   201st  St.   of  330  ft.,  an  average  depth   of  200  ft.,  and  a  mends  not  onIy   that  expe,.t  ,abor  be  empl        d   Dut  that  some 

lotal   superficial  floor  area   of  200,000  sq.ft.      The  main  turbine  provision   be  made   to  KUarantee  a  reasonable   tenure   of  office 

•oom    contains    three    15.000-kw.    turbine-dr.ven    generators    of  tQ   the    men   wh(>  &{  e   appointed   to   these      ,aceg 
:he  high-speed,  double-flow  type      The  room  is  equipped  with 

!i  75-ton  traveling  crane.     Thirty-two  650-hp.  Babcock  &  Wil-  Systematic  Firing   of  Furnaces   is   the  purpose   of   an  Auto- 

oox    boilers    have    been    installed    in    the    boiler    house    on    the  matic  Timer  invented   by   Wm.   T.    Bonner,   of  New  York   City. 

IHrst-floor  level,  and  provision  is  mide  for  an  equal  number  on  The   timer   is   an   electrical   instrument   for   producing   in    defi- 

the  second-floor  level.    The  coal  tower,  240  ft.  high,  is  located  nite   succession    and    at    predetermined    intervals    a   continuity 

on  the  bulkhead  line;  coal  is  hoisted  from  barges,  dumped  into  of   impulse   which   may    be   utilized   for   signaling   purposes  by 

la    hopper,    carried    thence    through    a    crusher    from    which    it  the   flashing   of   numbered   lamps   or   the   ringing   of   gongs   or 

ipasses  to  coal  cars  for  weighing.     A  cable  road  then  conveys  both,   for   indicating   the   periods   at   which   certain   duties   are 

it  to  the  bunkers.  to   De   performed.      The   four   essential   elements   of   the   appa- 
ratus   are    as    follows:       (1)    A    rotating    lever    pipe    selecting 

Disinfection    of    the    Water-Supply    of    Buffalo,    N.    Y.,    has  switch   for  making   connections   across   the    different    series   of 

i  been    recommended    by    Rudolph    Hering,    consulting    enginer,  contact    points.      (2)    A    frequency    drum    operated    through    a 

llNew    York   City,    in   a   report   submitted    to    Francis   G.    Ward,  high-   or   low-reduction  gear  train  by  a  direct-current  motor. 

| Commissioner    of    Public    Works.      Mr.    Hering    suggests    that  (3)   A  sequence   drum,   constantly   maintained   by   a  compound 

alternative   bids   be   received    for   disinfection   by   hypochlorite  spring    motor    in    a    condition    of    carefully    calculated    torque 

■  of  lime  and   by   liquid    chlorine.      Mr.   Hering's   opinion   is  that  in   turn   controlled  by  a  solenoid   mechanism    energized    by  in- 

i  disinfection  is  all  that  is  needed   for  the  safeguarding  of  the  termittent  impulse   from   the   frequency   drum.      (4)    The   lamp 

water-supply,    but    that    if    the    people    are    willing   to    pay    the  signals,  gongs,   semaphores,   or  other   signaling  apparatus. 

'j  extra    cost    of   insuring    for   themselves    a    water   clear   at   all  When  this  apparatus  is  used  in  directing  the  operations  of 

j  times,   a   filtration   plant   would   be   desirable.      The   supply,  as  a  boiler   plant   it   is   first   necessary   to   determine   by   tests   or 

|  now  taken  from  a  new  intake  in  the  Emerald  Channel  at  the  otherwise,    the   frequency   with   which   the   furnaces   should   be 

I  foot   of  Lake   Erie,   is   turbid   for  three   or   four   weeks   in   the  fired  in  order  to  produce  the  requisite  amount  of  steam.     The 

I  year  and  somewhat  clouded  for  a  total  of  two  to  three  months  engineer  can   then   indicate   these  requirements  by  setting   the 

owing  to  wave  disturbances  which  stir  up  clay  and  sand  from  index  of  the  selecting  switch   at   the    point   which  corresponds 

the    bottom    of   the    lake.      In    any    event,    Mr.    Hering   recom-  with    this    frequency.      The    apparatus    ther     produces    auto- 

m •  nds    that    the    city    buy   land    for   a    filtration    plant,    which  matically  the  proper  signals  at  any  point   required.     The  dial 

sooner   or  later  is  bound   to   be   provided.  plate   of   the    selecting    switch    is   graduated    over   a    range   of 

.    „,                  „                  -                             „               ,    .     ~t      a  from  45  seconds  to  10  minutes.      The   Timer  is  also  fitted  with 

A   Fliiunuui    Sentenced.      Sentence    Suspended — The   flagman  .                  .                          -       ..  .     ,.                  »€■.■»«  ..m=u   ""•" 

*  -,_      r.       tt      l        t-,                      t-a  «.                              *  ^               ttt,  • ..  a    mechanism    by    means    of    which    the    exact    amount    of    fuel 

of  the  Bar  Harbor  Express,  which  was  wrecked  by  the  White  j...........                                      ■    !"*"""" 

,,        ,    .      t,                       ».       «•         ,r     ,     „         TT             .    TT     »-      .  consumed  or   handled   during  any   given   period   can   be   deter- 

Mountain    Express   on    the  New   York,   New   Haven    &   Hartford  .       _.       _.                               ,/.,,.       ZL       '  "*"   "™ 

i>  t,        ,  „      .:    „                      „      .     „    ,„,„        ...         ,             .  „,  mined.      The    Timer    is    manufactured    by    the    Timed    Impulse 

R.R.,   at  North   Haven,   on  Sept.   2,   1913.   with  a  loss  of  21   per-  ,,      .  .              _                              .   _      ..     _        1*                 "        , ,,   ' 

,    '                                 «.                        ,    .,    .       _    .  Machinery    Corporation,    of    South    Brooklyn,    and    sold    bv    the 

suns,   was   sentenced   to  one   year   in   the  countv  jail,   by  Judge  ,,       .-     i    _.    _J                _                            „„     _.        '       _        „          _ 

„.                      „  .-      _                  _             .     „         „             .     ,  '  Merchant    Engineers    Corporation,    30    Church    St.,    New    York 

Sr.umway,  of  the  Superior  Court,  in  New  Haven,  but  the  sen-  „-t                                                                                                                  *«»« 

tence   was   suspended.      Charles   H.   Murray,    the    flagman,    had 

pleaded    guilty    of    manslaughter    after   a    coroner's    finding   of  Publie  Improvements  at   Philadelphia  are  contemplated   on 

criminal     responsibility.       Just     before     the     wreck     occurred,  so  extensive  a  scale  as  to  bring  the  proposed   bond   issues  to 

Murray   went   back   to   flag   the   second   section,   known  as  the  meet  the  cost  up  to  a  total  of  $26,400,000.     Councils  have  just 

White   Mountain    Express;    but   he   had    gone   but   a   short   dis-  passed  a  bill  for  an  $8,600,000   bond   issue,   authorized  by  pop- 

tance  when   the   latter  passed   him.     The  state   contended   that  ular  vote  in  November,   1913.     Another  bill   before  one  branch 

he   had   not   gone  back   far   enough   in   the   performance   of  his  of    the   council    calls    for   an    election    on    Mar.    31,    to    vote   on 

duty.      In    pronouncing    sentence    the    judge    said    that    he    had  $12,800,000    of    bonds,    as    follows: 

read    the   report   of  the   Interstate   Commerce    Commission    and  Turpose                                                                                                   Amount 

that  among  the  contributory  causes  given    for  the   wreck,   the  ^,-j   Museum                                                                                            $1  500  000 

flagman's   error    was    the    least.      The   accident    was   described       Improvements,    Philadelphia   General    Hospital l|o00.'ooo 

In  "Engineering  News,"  Sept.   4,  1913.  p.  484,  and  Sept.   11,  pp.       £aiik,way  „V :  '. J-SS?'!!0.? 

con        *T  cit  Harbor  and   port   Improvements 1,000,000 

5^0   and   bid.  Improvement  of  roads   1. 000. 000 

_.       ,.       ,       _  _     .,  .  ...      „     .  ,.    .        -       Repavinff  snd  resurfacing  streets   l.ooo.noo 

The    Smoke    Prevention    Section    of    the    Sanitary    Code    of       Toward   completion   of  Northeast    Boulevard S00.000 

the    Board    of    Health,    New    York    City,    prohibiting    any    fac-       New   bridges    650,000 

tory  from  allowing  a  dense  volume  of  smoke  to  issue  from  its       JJew    main    sewers    600.000 

...         .  .      ,         ,  ...     ..         ,,.,..         ii    »      r>-  New  branch   sewers    600,000 

plant,   has   been   declared   constitutional   by   the   Appellate   Di-       Toward  completion  of   League   [sland   Park 500,000 

vision   of   the   Supreme   Court   of  New   York   State.      The   deci-       Grading  streets      r>00,000 

sion  appears  to  reverse  an  earlier  decision  by  a  lower  court.  Payment  of  mandamuses  for  land  taken  for  exten- 

,  ..  m«.     i  .  i.   ,j   .,.   .  slons  to  Falrmount   Park    500.000 

han.le.l   down   a   few   months   ago.     The   lower   court   held   that  Sedimentation   basin    at    Torresdale    nitration    plant           500.000 

the    legislation    was    void    because    it    was    arbitrary,    making        New    recreation    centers    300,000 

no  distinction   as   to   the    volume   and    time   of   smoke   emission,        New  police  and  fire  stations  and   apparatus 250.000 

.....  Toward   building  for  Central    Free    Library 200.000 

and  providing  no  standard   to  go  by  in  determining  whether  improvement   West  Philadelphia   water-supply.    ...           150.000 

or  not  a  nuisance  was  created.    The  suit,   which   involves  the       Improvement   of  county   prisons    150,000 

New   York   Edison  Co..  now  goes  to  trial   as  to  the   facts   in   the  Restoration    of    Independence     Hall.    Old    City    Hal] 

case,    the   company    having    entered    a    plea    Of    not    ffullty    of   a  p&  JEgZE^*".  .™^^™?.  .^^\\Y.\\            lOO'.OoS 

violation    of    the    sanitary    code       If    on    trial    the    decision    is  Pipe  material,  disi  rihutlon  service,  Watei    Bun                      100.000 

against  the  company,    it   can   Bppeal    until   It  finally  brings  the  Toward  erection  Of  soldiers'  and  sailors'  monument            100.000 

matter   before    the    Court    of    Error.    , Appeals;    whereupon  ^p!™^  °f  ffi&o^&**"^\\\\::\:\: 

the  whole  evidence  would   go   before   that   court   for  consldera-  

lion.    Including    evidence    as    to    the    constitutionality    of    the  Total    $12,800,000 

section  (81)  of  the  sanitary  code  at  issue.  Still  another  bill  before  councils  provides  n  $5,000,000  bond 

issue  for  the  Broad  St.  Subway  and  for  other  improved   trans- 
New   York    stnte    t mini    Trnfflc   during   the   calendar   year  portatlon   facilities. 
IMS   Is   reported   as   follows  by   D.   W.   Peck,   Supt.   of  Public 

Works:  The  Oraaffe-Hontclalr-Elael  Ornnuc  joint  Sewnicr-nisposnl 

During    the    season.     2.602.035     tons     were     carried     on     tho  Project    has    been    at    a    standstill    sin,  e     Uontclair    passed    an 

canals,   mado   up   of  2,037.35s    tons   of    way   freight,   and    561,677  ordinance  adopting  the  project   (see  "Engineering  News,"   Aug. 

similar  ordinance  on    the   ground    that    the   proposed   method   of  L's.     1918,    p.    435).       Recently     the    Mayor    of    Orange    vetoed     i 
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treatment  (Imhoff  tanks  and  sprinkling  filters)  has  not 
been  "demonstrated  sufficiently  to  justify  me  in  feeling-  ab- 
solutely safe  in  approving"  the  ordinance,  and  adding  that 
immediate  action  did  not  seem  imperative,  since  (1)  East 
Orange  had  not  yet  adopted  the  ordinance  and  (2)  it  will  be 
four  or  five  years  before  the  Passaic  Valley  Sewerage  Dis- 
trict will  cease  polluting  the  Passaic  River,  whereas  the 
works  proposed  for  Orange,  Montclair  and  East  Orange 
could  be  built  in  IS  months.  An  advisory  sewerage  com- 
mittee recommended  some  time  ago  that  the  East  Orange 
Council  adopt  the  Orange-Montclair-East  Orange  project. 
Instead  of  doing  so  the  project  has  been  pending  in  the 
council  while  consideration  has  been  given  to  a  proposition 
submitted  by  the  Sterilization  Co.  to  design  and  build  a 
sewage-treatment  plant  for  East  Orange.  Recently  three 
well  known  engineer-residents  of  East  Orange  (S.  Whinery, 
C.  C.  Yermeule  and  Nicholas  Hill,  Jr)  who  were  members  of 
and  had  joined  in  the  advisory  committee  recommendation 
just  mentioned,  declined  to  pass  on  the  Sterilization  Co.  prop- 
osition because  the  chairman  of  the  East  Orange  council  is 
understood  to  be  personally  interested  in  it.  These  engineers 
have  declared  that  even  though  the  chairman  should  resign 
from  the  council  before  the  contract  he  is  advocating  and  in 
which  he  is  personally  interested  may  be  made  the  whole 
proceeding  is  one  which  they  cannot  countenance  even  to 
the  extent  of  passing  an  opinion  on  the  merits  of  the  sys- 
tem   of   sewage   treatment   proposed    by    the   company    named. 

Great    Activity    in    the    United    States    Reclamation    Service 

is  indicated  for  the  present  year.  An  expenditure  of  $23,460,- 
555  is  proposed  in  a  program  which  Secretary  of  the  Interior 
Lane,  on  Jan.  30,  instructed  the  Reclamation  Commission  to 
forward  with  all  possible  dispatch.  The  sum  named  will  ex- 
haust the  bond  loan  resources  of  the  Reclamation  Fund, 
authorized  by  Congress  in  1910.  The  proposed  distribution  of 
the   fund   is  as   follows: 

Salt  River  Project,  in  the  vicinity  or  Phoenix,  Ariz., 
(909.846. 

Near    Yuma,    Ariz..    $831,126. 

Near  Orland,   Calif..   $255,700. 

Grand  Valley  Project  near  Grand  Junction.  Colo.,  $1,S73,1S4. 

Uncompahgre   Project,    near   Montrose,   coio..   $750, SGI. 

Arrowrock  Dam  and  other  features  of  the  Boise,  Ida.,  proj- 
ect.   $3,600,057. 

Minidoka    Project,    near    Rupert    and    Burley,    Ida.,    $476, S74. 

Huntley    Project,    near    Billings,    Mont.,    $281,000. 

Milk   River   Project  in   the   region   tributary   to  Great   Falls, 
$1,393,083;    with    an    additional    sum    of   $843,630    for    the 
St    Mary    Ctorage    feature    of   the    Milk    River    Project. 

Sun  River  Project,  in  the  vicinity  of  Simms  and  Fort  Shaw, 
Mont  .   lying    between    Billings   and   Great    Falls.   $1,712,337. 

Lower    Yellowstone    Project,    neat    Savage,    Mont.,    $lu3,S00. 

North    Platte    Project,    comprising    territory    partly    in    the 
of  Nebraska   and    partly    in    the   state   of    Wyoming,    in   the 
vicinity   of   Mitchell,   Neb.,   $733,875. 

Truckee-Carson  Project  in  Nevada  ami  California,  near 
Lake  Tahoe  in   the  vicinity  of  Fallon,  Nev..  $807,706. 

bad    Project    and    Hondo    Project,    In    the    vicinity    of 
Carlsbad,    N.    M  .    (3 

Rio  Grande  Project  and  the  Elephant  Butte  storage  works 
for  the  watering  of  lands  lying  between  El  Paso,  Tex.,  and 
Las    Cruces,    N.    M.    (3,683,000. 

North  Dal  ota  Pumping  Project  In  the  vlcinitj  of  Williston, 
N.    I)..    - 

1'rnat ;  ton,    Ol  -  l2. 

Klamath    Project,    In    the    vicinity    of   Klamath    Falls,    Ore., 

Belle   Pourchi     Projei  t.   In   tb<  <    thi     Blai  k    Hills. 

S.    I>.    near    the    town    of    Newell 

p    iject,   i 'i   tl         clnil     "i    Provo,   Utah, 
Project,  Washington,  near  the  town  of  the  Bame 

name.     <  1  19.000. 

s<  .  •  In    thi     irlclnltj    of   North    Yakima.    Wash., 

■  .1    of    11(380.; 
Bho  of  thi     tow  us   of   I'.iwi  II 

■.-. .    Wyo.,    159 

Preliminary    Investigations    and    thi     Inaug tlon    of    new 

:, linen  i,<  the  Weat  win  Involve  the  expendi- 
ture  In   Cei  '  I  or    the  <  lolumbla    Rlvei    ol 

tati    ol    '■■■■  ai 

on   thi  100.00  i   in   i  >i  lahoma    In   the   vli  Inltj 

of   La  (BO, fot 

the  exploration  of  the  Col  ei   basin  and  the  determln- 

a Hon  of  ite  i  rage  and  dl 

wild  h  |  Indi  i    oi    the 

works. 
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Mr.  H.  E.  Phelps,  Assoc.  M.  Am.  Soc.  C.  E.,  has  resigned 
as  City  Engineer  of  Boulder,  Colo.,  to  become  Assistant  Pro- 
fessor  of  civil   engineering  at  the  University  of  Colorado. 

Mr.  John  L.  Vogel,  Jr.,  Am.  Soc.  C.  E.,  has  resigned  as  Assist- 
ant Engineer  of  the  Central  R.R.  of  New  Jersey  to  become 
Assistant  Engineer  of  the  Public  Utility  Commission  of  New 
Jersey. 

Mr.  L.  W.  Rundlett,  M.  Am.  Soc.  C.  E.,  former  Commissionei 
of  Public  "Works   of  St.   Paul,   Minn.,   and   since   January,    1912. 
Commissioner   of   Public   Works   of   Moose   Jaw,    Sask.,    has   re-   | 
signed. 

Mr.  Roy  D.  Tyler,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Di- 
vision Engineer  of  Construction  on  the  Lake  Shore  &  Mich- 
igan Southern  Ry.,  has  opened  an  office  as  Consulting  Engi- 
neer at  Caspar,  Wyo. 

Mr.  John  Dickson,  Master  Mechanic  of  the  Spokane,  Port-I 
land  &  Seattle  Ry.,  :ias  been  promoted  to  be  General  Master1 
Mechanic,  and  the  office  of  Superintendent  of  Motive  Power 
has   been   discontinued. 

Mr.  J.  Ansel  Brooks,  M.  Am.  Soc.  M.  E.,  Associate  Profes- 
sor of  mechanics  and  mechanical  drawing,  at  Brown  Uni- 
versity, has  been  given  charge  of  the  new  course  in  industrial 
organization    and    management. 

Mr.  Benton  R.  Anderson,  of  Epworth,  Iowa,  has  been  ap 
pointed  City  Engineer  of  Carroll,  Iowa,  to  take  charge  oi 
considerable  paving  work  now  being  done  there.  Mr.  Ander- 
son  is  a  graduate   of  Ohio   State   University. 

Messrs.  C.  C.  Elmes,  Road  Foreman  of  Engines,  and  C.  A. 
Bingaman,  Engineer  of  Tests,  of  the  Philadelphia  &  Reading 
Ry.,  have  been  appointed  Assistant  Engineers  of  Motive 
Power,    with    headquarters   at   Reading.    Penn. 

Mr.  R.  V.  Reamer  has  been  promoted  from  the  position  of 
Assistant  Supervisor  to  be  Engineer  of  Maintenance-of-Way 
of  the  Central  R.R.  of  New  Jersey,  Central  division,  succeed- 
ing Mr.  C.  H.  Stein,  M.  Am.  Soc.  C.  E.,  promoted,  as  noted  else 
where. 

Mr.  Norman  R.  McLure,  M.  Am.  Soc.  C.  E.,  formerly  Prln 
cipal  Assistant  Engineer  of  the  Phoenix  Iron  Co.,  Phoenix, 
Penn.,  has  been  promoted  to  be  Chief  Engineer,  succeeding 
Mr.  I).  W.  Bowman,  M.  Am.  Soc.  C.  E.,  resigned,  as  noted  else- 
where. 

Mr.  E.  O.  Christiansen,  Assoc.  M.  Am.  Soc.  C.  E.,  has  re 
signed  his  position  with  the  United  States  Geological  Survey 
to  become  Superintendent  of  Construction  on  the  Northern 
division  of  the  Waiahole  Water  Co.  project,  Island  of  oahu. 
Hawaiian    Islands. 

Mr.  B.  J.  Dalton,  M.  Am.  Soc.  C.  E.,  Professor  of  Railway 
Engineering  and  Surveying  at  the  University  of  Kansas,  has 
resigned  to  become  Assistant  District  Englner,  Division  a] 
Valuation.  Interstati  Commerce  Commission,  office  of  the 
Western   district.    Kansas   City,    Mo. 

Mr.    William    Williams,    a    lawyer,    and    former    Immigration 

C mission er  under   Presidents   Roosevelt   and    Taft,    has   been 

appointed  Commissioner  of  Water.  Has  and  Electricity,  New 
York  City,  to  succeed  Mr.  Henry  S.  Thompson,  whose  term 
has    expired.      The    salary    is    $7500    per    annum. 

Mr.    Frank    B,   Scheetz,   formerlj    Contract    Engineer  of  the 

Kansas  City  Bridge  Co..  Kansas  City,  Mo,,  has  In  en  appoints! 
Senior  Structural  Englneei  in  charge  of  the  bridge  and  liulld- 
Im;  department  of  the  Western  district  of  the  Division  of 
Valuation,  Interstate  Commerce  commission.  Kansas  City,  Moj 
Mr.    Clifton    B     Spencer,    formerlj    Office    Engineer    of    the 

SI      Louis    &     San     Kraneiseo     R.R.,    at     SI      LoUlS,     Mo.     has    keen 

appointed  senior  Civil  Engineer  In  charge  of  the  road  in4 
track  department  of  the  Western  district  of  the  Division  o| 
Valuation,  Interstate  Commerce  Commission.  Kansas  city. 
Mo 

Mr.  Francis  H  Idams,  formerlj  Engineer  of  Bhop  Extend 
slims  of  Ho-  Atchison,  Topeka  &  Santa    !•'•■   Ry.,  Topeka,   Kan,, 

p ted   Be i    Mechanical    Engineer  In  charge  of 

the    mei  il    department    oi    Western    dlatriot    of    tha    ni- 

ii    .,i    \  i  in. ii Intel    tati    i  lommei  ee  commission,  K  am 
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Mi    John   w     Meredith,  recent! j    Division  Superintendent  ol 
ik.    centi  al  R.R.  of  New  3  it  Bast  Lon      Bi  anch,   N    J 

has    been    promoted    to    bi     General    Superintendent    at     n.  « 

Iln        '       C     w      Huntln ,    n    I    m  d,    ai 

■  i  ■    Meredith  I      u led  bj    Sfi    Bi  mm!  B 

/...  1 1  ei 

Mr     Clat  k    Dlllenbeck,    M      \m    Boo,    C     D„   Civil    I isai 

i  the  Philadelphia  a  Read 

inc.    i  i  i,  .      i appointed     Englm 

lata  Vi     B.  Rlegnei     M     \m    Boa    0    B 
mi     Dillon bech    Ii   iu led    M    Assistant    Engineer    by    Mr 

•   .11..      II.    lokl 
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IMr.  C.  W.  Huntington  has  resigned  as  General  Superin- 
tldent  of  the  Central  R.R.  of  New  Jersey,  to  become  Vice- 
lljsident  and  General  Manager  of  the  Minneapolis  &  St.  Louis 
•R.,  at  St.  Louis,  Mo.  Mr.  Huntington  began  railway  work 
H  19  years  of  age  as  a  freight  brakeman  on  the  Chicago, 
l|ck  Island  &  Pacific  Ry. 

I  Mr.  Morris  McDonald,  who  was  elected  President  of  the 
Jjston  &  Maine  R.R.,  in  July  of  last  year,  has  resigned  to 
<]vote  his  whole  time  to  the  Maine  Central  R.R.,  of  which  he 
llFresident  and  General  Manager.  Mr.  McDonald  was  for 
jj-rly  Vice-President  and  General  Manager  of  the  Maine  Cen- 
tal R.R.,  which  is  a  subsidiary  of  the  Boston  &  Maine  R.R. 

Mr.  Morton  Riddle,  General  Superintendent  of  the  Atlantic 
•|>ast  Line  R.R.,  at  Jacksonville,  Fla.,  has  resigned  to  become 
Imeral  Manager  of  the  Florida  East  Coast  Ry.  Mr.  Riddle 
is  Assistant  Chief  Engineer  of  the  Atlantic  Coast  Line  in 
04  and  1905.  Previous  to  that  he  had  been  Roadmaster  and 
U'ision  Superintendent.  Since  1905  he  has  been  General 
iperintendent. 

Mr.  J.  Jorgensen,  formerly  Chief  Engineer  of  the  Hawaiian 
Irigation  Co.,  Ltd.,  Honolulu.  H.  I.,  has  taken  over  the  work 
completing  the  Waiahole  Water  Co.  project  on  a  contract 
isis.  This  project  comprises  a  14,000-ft.  main  tunnel  through 
|ie  Koolau  Range,  on  the  Island  of  Oahu,  and  about  100,000  ft. 
If  side  tunnels  and  ditches,  which  are  to  supply  the  Oahu 
lantation  with  water  for  irrigation. 

Mr.  D.  A.  Watt,  M.  Am.  Soc.  C.  E„  United  States  Assistant 
Ingineer,  who  has  been  Principal  Assistant  Engineer  to  Col. 
\'.  M.  Black,  Corps  of  Engineers,  U.  S.  A.,  in  charge  of  the 
'irst  Engineer  District,  New  York  City,  has  been  transferred 
o  Albany,  N.  Y.,  to  act  as  Principal  Assistant  Engineer  to 
'apt.  R.  D.  Black,  Corps  of  Engineers,  U.  S.  A.,  in  charge  of 
he  government  work  along  the  Hudson  River  and  on  Lake 
Ihamplain. 

Mr.  C.  A.  Alderman,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
hief  Engineer  and  Vice-President  of  the  Ironwood  &  Bes- 
Bmer  Ry.  &  Light  Co..  Ironwood.  Mich.,  and  has  opened  an 
Bee,  temporarily,  in  Ashland,  Wis.,  where  he  is  engaged  in 
ivestigating  some  small  water-power  developments.  The 
'ork  he  has  recently  completed  near  Ironwood  included  the 
[instruction  of  a  2000-hp.  hydro-electric  plant  on  the  Mon- 
-eal  River,  a  7-mile  interurban  electric  railway,  and  the  im- 
rovements  of  the  Ironwood  water-works,  described  in  "En- 
Ineering  News"   of  Dec.   11,   1913. 

Mr.  John  E.  Sweet,  Hon.  M.  Am.  Soc.  M.  E.,  President  of 
le  Straight  Line  Engine  Co.,  Syracuse  ,  N.  Y.,  was  awarded 
le  degree  of  Doctor  of  Engineering  by  Syracuse  University  at 
le  recent  midwinter  meeting  of  the  board  of  trustees.  Dr. 
hreet  is  in  his  82d  year.  He  was  the  son  of  a  New  York 
late  farmer,  and  at  IS  years  of  age  was  a  carpenter's  ap- 
rentice.  Later  he  went  South  and  established  a  business  as 
n  architect  and  builder,  which  he  was  obliged  to  abandon 
t  the  outbreak  of  the  Civil  War,  when  he  returned  to  his 
in  the  North.  From  1873  to  1879  he  was  Professor  of 
radical  mechanics  at  Cornell  University.  Since  1SS0  he 
as  been  President  of  the  Straight  Line  Engine  Co.  He  was 
third    President    of    the    American    Society    of    Mechanical 

gineers. 


Messrs.  Marchelx  and  Garbe,  Civil  Engineers  of  the  Corps 
"Tits  et  Chaussees  of  France,  are  inspecting  important 
American  engineering  works.  They  have  recently  completed 
an  inspection  tour  of  the  New  York  Slate  Barge  Canal  ami 
are  soon  to  start  for  a  trip  through  Canada  and  the  Middle 
West.  Later  they  will  make  a  tour  to  the  Northwest,  in- 
cluding British  Columbia  ami  California.  They  will  visit 
Xi'w  Orleans  ami  the  Panama  before  returning  to  France, 
Marcheix  and  Garbe  are  temporary  members  of  the 
Pi  rmanent  Commission  of  French  Engineers  in  the  United 
Stales  Willi  headquarters  in  the  Whitehall  Building,  New 
Vni-k  City,  of  which  Mr.  Jean  de  Pulllgny  is  Chief.  They  will 
be  succeeded  on  the  commission  by  .Messrs.  Lehman  and 
Simon.    Mining    Eng  Ini 

Mi  I'  W.  Bowman,  m  Am.  Soc.  C.  IE.,  Chief  Engineer  of 
the  Phoenix  him  Co.,  I'hoenixvllle,  Penn.,  has  retired  to  be- 
come Consulting  Engli r  of  the  company.     Mr,  Bowman  is  a 

duate  of  Cornell  University  ami  first  became  connected 
with  the  Phoenlxvllle  iron  Works  In  1878,  when  he  Joined 
the  engineering  stair  of  Charles  Reeves  &  Co..  predeces- 
sors of  the  Phoenix  Bridge  Co  He  remained  with  the 
"iv  eight  years  as  a  delallor  and  designer,  al  the 
time  the  company  was  building  the  sixth  Ave.  Elevated 
railway  In  New  York  City,  anil  muoh  oilier  Important  work. 
Since  that  lime,  with  the  exception  of  about  seven  years 
spent  In  engineering  work  elsewhere,  he  has  been  connected 
with  the  Phoenix  Iron  Co.     For  the  past  13  years  ho  has  beon 


Chief   Engineer.      In   the   future  Mr.    Bowman   will   devote   his 
time   to   consulting   work. 

Mr.  William  C.  Downing,  Superintendent  of  the  Pittsburgh 
division  of  the  Pennsylvania  R.R.  lines  west  of  Pittsburgh, 
has  been  promoted  to  be  General  Superintendent  of  the  Cen- 
tral system  of  the  lines  operated  by  the  Pennsylvania  Co., 
succeeding  Mr.  Thomas  B.  Hamilton,  promoted,  as  noted  else- 
where. Mr.  Downing,  like  his  predecessor,  is  a  civil  engineer 
by  experience.  At  20  years  of  age  he  was  a  rodman  on  the 
Eastern  division  of  the  Chicago,  St.  Louis  &  Pittsburgh  R.R. 
Later  he  was  promoted  to  be  Assistant  Engineer  and  Inspector 
of  Masonry.  From  1891  to  1895  he  was  Engineer  of  Main- 
tenance-of-Way  of  the  Richmond  division.  For  six  years,  1S95 
to  1901,  he  was  Engineer  of  Maintenance-of-Way  of  the  Van- 
dalia  R.R..  at  St.  Louis,  Mo.,  and  at  Terre  Haute,  Ind.  In 
June.  1901,  he  promoted  into  the  operating  department  as 
Superintendent  of  the  Peoria  division. 

Mr.  C.  H.  Stein,  M.  Am.  Soc.  C.  E.,  Engineer  of  Maintenance- 
of-Way  of  the  Central  R.R.  of  New  Jersey,  Jersey  City,  N.  J., 
has  been  appointed  Superintendent  of  the  New  Jersey  Central 
and  Lehigh  &  Susquehanna  divisions,  succeeding  Mr.  E.  E. 
Kerwin,  resigned.  Mr.  Stein  is  a  native  of  Baltimore,  Md., 
and  a  graduate  of  Baltimore  City  College.  His  engineering 
experience  was  begun  in  1SS9  as  a  rodman  on  the  Western 
Maryland  R.R.  Later  he  was  tr  msitman  and  Assistant  Engi- 
neer on  preliminary  surveys  and  construction.  For  10  years, 
1S93  to  1903,  he  was  Assistant  Roadmaster  of  the  Western 
Maryland  R.R.,  leaving  this  position  to  become  Assistant 
Supervisor  on  the  Philadelphia  &  Reading  Ry.,  at  Reading, 
Penn.  From  1S95  to  1907  he  was  Supervisor  on  the  main 
line,  and  since  1907  has  been  Engineer  of  Maintenance-of-Way 
of   the    Central    R.R.    of   New   Jersey. 

Mr.  Thomas  Benton  Hamilton,  recently  General  Superin- 
tendent of  the  Central  system  of  the  Pennsylvania  R.R.  lines 
west  of  Pittsburgh,  has  been  promoted  to  be  General  Man- 
ager of  the  Vandalia  R.R.,  at  St.  Louis,  Mo.,  succeeding  Mr. 
A.  M.  Schoyer,  elected  Vice-President  of  the  Pennsylvania 
R.R.  lines  west  of  Pittsburgh,  at  Chicago,  111.,  as  noted  in 
our  issue  of  Jan.  16.  Mr.  Hamilton  is  one  of  the  many  high 
officials  of  the  Pennsylvania  lines  whose  start  in  railway  work 
was  with  the  engineering  corps  He  was  born  in  Columbus, 
Ohio,  in  1865,  and  graduated  from  Princeton  University  in 
1888.  The  following  November  he  secured  an  opening  as 
rodman  with  the  engineering  corps  of  the  Jeffersonville,  Madi- 
son &  Indianapolis  Ry.,  at  Louisville,  Ky.  From  1S90  to  1896 
he  was  a  member  of  the  engineering  staff  of  the  Pittsburgh 
division  of  the  Pittsburgh,  Cincinnati  &  St.  Louis  Ry.;  in 
1896  he  was  promoted  to  be  Assistant  Engineer  of  the  Pitts- 
burgh division.  From  1897  to  1901  Mr.  Hamilton  served  suc- 
cessively as  Engineer  of  Maintenance-of-Way  of  the  Toledo 
division  of  the  Pennsylvania  Co..  the  Cincinnati  division  of 
Pittsburgh,  Chicago  &  St.  Louis  Ry.  and  of  the  Cleveland  & 
Pittsburgh  division  of  the  Pennsylvania  Co.  He  then  left  the 
engineering  for  the  operating  department,  becoming  Super- 
intendent of  the  Erie  &  Ashtabula  division  of  the  Pennsyl- 
vania Co.  After  serving  eight  years  as  Superintendent  of  the 
Cleveland  &  Pittsburgh  division  he  was  promoted  to  be  Gen- 
eral Superintendent  of  the  Central  system  of  the  Pennsylvania 
Co.,    Jan.    1.    1912. 


Dewitt  Franklin  Austin,  for  a  number  of  years  City  En- 
gineer of  Auburn,  N".  Y..  died  recently  at  the  home  of  his  sister 
in    Brooklyn,   N.   Y.     He   was   S3  years   old. 

Isaac   Stiles    Hopkins,    founder   and    first    President    of   the 
Georgia   School    of   Technology,   died    Feb.    3,   at    the   age   of   74 
years.      He   was  a    Methodist    clergyman   ami    from    lss:l   t,,    ls> 
was    President    of    Emory    College.      He    was    President    of    the 
Georgia  School  of  Technolog]    from  18SS  to  1896. 

w.  J.  Crocken,  Civil  Engineer  and  Surveyor,  and  former 
City  Engineer  of  East  St.  Louis,  111.,  died  Jan.  80,  at  bis  home 
In  East  St.  Louis,  agod  57  years.  For  a  number  of  years  ho 
was  engaged  In  location  surveys  for  the  Chicago,  Burlington 
&  Qulncy  R.R..  the  Union  Pacific  R.R.,  the  Denver  &  Rio 
Grande  l:  i: ..  the  Ohio  Central  R.R.  He  went  to  East  St.  Louis 
In  1895  as  Assistant  City  Engineer,  iii  which  capacity  he 
■erved  until  1904,  when  he  was  made  City  Engineer.  He 
resigned  as  City  Engineer  In  1911. 

James  G-resham,  M,  Inst.  C.  B.,  who  bad  an  International 
fame  as  an  Inventor,  died  Feb.  18,  al  bis  home  near  Man- 
chester, England,  aged   ~~  years.     Among  bis  nisi   Inventions 
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were  improvements  to  the  domestic  sewing  machine,  spin- 
ning machinery  and  to  the  Giffard  feed-water  injector.  In 
liTT  he  took  out  his  first  patent  in  connection  with  contin- 
uous railway  brakes  operating  on  the  vacuum  system.  Other 
inventions  followed  in  the  same  line  and  Mr.  Gresham's  name 
became  as  well  known  on  English  railways  as  the  name  of 
Westinghouse  was  on  American  railways.  He  also  invented 
a  steam-operated  sanding  apparatus  for  railway  locomotives, 
now  generally  in  use  in  England.  Mr.  Gresham  was  a  mem- 
ber of  the  Institution  of  Mechanical  Engineers  and  a  Past- 
President   of   the    Manchester   Association    of   Engineers. 

F.  H.  Kindl,  Consulting  Structural  Engineer,  of  Pittsburgh, 
Penn.,  died  Feb.  4.  He  was  born  in  Bohemia,  Austria,  and 
came  to  this  country  with  his  parents  when  a  child.  He  grad- 
uated from  the  Case  School  of  Applied  Science  in  Cleveland, 
Ohio,  in  1SS4.  After  a  few  years'  experience  in  engineering 
work  in  Chicago,  111.,  he  went  to  Pittsburgh,  where  he  be- 
came Structural  and  Chief  Engineer  of  the  Carnegie  Steel  Co. 
In  this  capacity  he  was  one  of  the  pioneers  in  steel-frame 
skyscraper  construction,  the  office  building  of  the  Carnegie 
Steel  Co.,  in  Pittsburgh  being  among  the  first  in  that  city. 
He  afterward  specialized  in  structural  work  for  skyscrapers. 
He  is  known  to  all  structural  engineers  throughout  the  coun- 
try as  the  compiler  of  the  famous  "Carnegie  Handbook." 
From  1900  to  the  time  of  his  death  he  was  a  Consulting  Kn- 
gineer  on  tall-building  construction;  among  the  more  import- 
ant buildings  with  the  design  of  which  he  was  connected  were 
the  Frick  Building  in  Pittsburgh,  and  the  Brotherhood  of 
Locomotive  Engineers'  Building  in  Cleveland.  Mr.  Kindl  is 
survived   by   a  widow  and   three    children. 

Joseph   B.   Baker,   Superintendent  of  the  Philadelphia  Ter- 
minal division    of  the  Pennsylvania  R.R.,  died   at   his   home  in 
Merion,    Penn.,    Feb.    3.      He    was    born    in    Lancaster    County, 
Penn.,  Aug.  31,  1S55.     He  was  educated  at  private  schools  and 
Lehigh  University.     His  railway  experience  began  in  1883  as  a 
rodznan    in    the    roadway    department    of    the    Philadelphia    & 
Reading   Ry.      The    following    year   he   joined   the   engineering 
corps    of   the    Pennsylvania   R.R.,    with    which    railway   and    its 
subsidiaries    he    had    served    continuously    ever   since.      He   was 
promoted  through  the  engineering  department  to  be  Assistant 
Supervisor  and    in    1SSS    was   appointed    Assistant  Superlntend- 
I      i    the  Pittsburgh  division.     In   1SS9.   however,  he  returned 
engineering    department    as    Supervisor    and    was    pro- 
to  be  Assistant    Engineer,      Again,    in    1897,   he   returned 
to    tlit-   operating    department    as    Assistant   Superintendent   of 
'ittsburgb    division,    Iml    two    years    later    was    once    more 
Assistant    Engineer       In    1902    he    was    promoted    to   be   Super- 
ill    ,,t    the    Frederick    division    ;il    Vork.    Penn..   and   was 
lently    promoted   to   be   Siii.erinten.lfnt   of  mote   import- 
ant   divisions 
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Engineer*  <lul>  of  Trenton — This  club  was  organized  or| 
Jan.  29,  with  102  members.  All  engineers,  engineering  archi-1 
tects,  metallurgists  and  chemists  are  eligible  for  member-] 
ship.  The  by-laws  provide  for  four  classes  of  members:  cor- 
porate; associate  member,  associate,  and  honorary.  The  fol-l 
lowing  officers  were  elected:  President,  Col.  Edward  A. 
Stevens,  Road  Commissioner  of  New  Jersey;  1st  Vice-Presi- 
dent, Alfred  C.  Gregory,  City  Engineer  of  Sewers  and 
Water;  2d  Vice-President,  N.  A.  K.  Bugbee,  of  the  N.  A.  K.I 
Bugbee  Engineering  Co.;  Treasurer,  John  E.  Elliott,  Cnief  I 
Engineer  of  the  local  plant  of  the  American  Bridge  Co.,  and! 
Secretary,  Joseph  E.  English,  Assistant  City  Engineer  of 
Streets. 

American    Institute    of    Electrical    Engineers — The     second! 
annual   midwinter  convention   will   be  held   in   New  York  City.l 
Feb.    25-27.      The    convention    will    be    under    the    direction    of 
the   Electric   Power  Committee.      There   will   be  seven  sessions! 
as    follows:    opening    session,    general    matters;    power-station 
session;    transmission    session;    distribution    session,    etc.      On  J 
Feb.    25,   a   dinner   and   dance   will   be    held    at    the    Hotel    Bilt- ! 
more,    under    the    auspices    of    the    A.    I.    E.    E.    Committee    on] 
Organization    of    the    1915    International    Electrical    Congress. 
At  8:30   p.m.,  on   Feb.   26,   a  meeting  will  be  held  in   the  audi-j 
torium  of  the  Engineering   Societies'   Building,   under  the  aus- 1 
pices    of    the    Executive    Committee    of    the    above    Committee 
on  Organization,  and  the  following  will  speak:  Dr.  C.  P.  Stein- j 
metz;    Dr.    \Vm.    Rader;    W.    D'A.    Ryan;    James   A.    Cruikshank, 
and    P.    M.    Lincoln. 

International  Congre««  of  Social  Insurance — At  its  meeting 
on  Jan.  31,  the  Committee  on  Organization  completed  arrange- 
ments for  the  Congress  to  be  held  in  Washington,  D.  C,  in 
October,  1915,  by  electing  the  general  officers.  The  Chairman 
elected  was  Hon.  Franklin  McVeagh;  the  Secretary,  Miles  M. 
Dawson,  consulting  actuary,  New  York.  The  Congress  was 
established  as  a  result  of  legislation  in  various  nations  pro- 
viding insurance  of  workmen  against  incapacity  due  to  in- 
dustrial accidents  and  diseases.  It  is  primarily  an  official 
body,  composed  of  (but  not  restricted  to)  delegates  of  the 
several    governments. 

Idaho  Society  of  Engineers — At  the  fifth  annual  conven- 
tion, held  Feb.  5-7,  in  Boise,  the  following  topics  were  con- 
sidered: "Drainage  Problems  and  Methods."-  J.  L.  Buckholder; 
"Economic  Use  of  Water  in  Relation  to  Plant  Growth,"  Don 
Bark;  "How  to  Raise  the  Efficiency  of  Irrigation  Farmei 
J.  H.  Lowell;  "Losses  in  Canals,"  P.  M.  Fogg.  The  annual 
banquet  was  held  on  Feb.  5.  The  Secretary  is  Ira  F.  Shaffner, 
of   Boise. 

Washington  Irrigation  Institute — At  the  first  annual  meet- 
ing, held  at  North  Yakima,  Wash.,  Jan.  14-lt;,  certain  resolu- 
tions were  adopted.  CoSperation  was  asked  between  the 
state  and  the  nation  for  reclamation.  A  minimum  charge  was 
recommended  for  a  minimum  quantity  of  water,  and  a  grad- 
uated charge  for  those  whose  demand  exceeds  this  minimum 
amount.  It  was  resolved  that  the  next  legislature  be  re- 
quested to  make  an  appropriation  for  Investigation  In  irriga- 
tion agriculture.  The  bill  prepared  by  the  Washington  Water 
Code  Commission  and  presented  to  the  16th  legislature  of 
Washington  was  endorsed  as  "comprehensive,  desirable  and 
necessary."  Among  the  topics  discussed  were  the  following: 
"Experience  with  Wood-Stave.  Concrete  and  Steel  Pipe";  "I  .i 
nal  Lining";  "Measuring  Devices";  "Maintenance  of  Earth- 
work, Etc.";  "Shortening  the  irrigation  Season";  'Need  for 
m  [rrlgal  un  Code.'  The  Secretary  is  it.  n  Warnlck,  North 
raklma,   Wash. 

Engineers'     Society     of     Northeastern     Pennsylvania — This 

formerl]    known    is  the  Scranton   Engineers*  So. 

clet]  held  Its  17th  annual  banquet  In  the  Hotel  Jermyn, 
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Moire  aEsouatl  TiiOe°Pagge  Dates 

Sir — Your  editorial  on  Title  Page  Dates  in  your  issue  of 
Dec.  18,  1913,  and  the  communication  of  Wm.  H.  Wiley, 
president  of  John  Wiley  &  Sons,  Inc.,  in  your  issue  of  Jan. 
35,  1914,  lead  us  to  send  you  the  following  brief  statement 
of  our   own   policy   in    this   matter: 

(1)  A  reprint  or  a  corrected  reprint  is  not  a  new  edi- 
tion but  a  new   impression. 

(2)  The  title-pane  date  should  remain  unchanged,  as  a 
reliable  and  easily  located  date  of  the  contents,  until  the 
book   is  thoroughly   revised. 

(3)  There  is  no  warrant  for  changing  the  title-page  date 
when  a  book  is  reprinted  without  material  revision,  and 
requiring  the  purchaser  to  seek  the  truth  on  the  copyright 
page. 

We  believe  that  the  title-page  date  is  highly  important 
fend  because  of  its  Importance  we  think  it  should  be  abso- 
lutely accurate.  The  title-page  date  is  the  most  conspicuous 
and  easily  located.  Neither  the  copyright  date  nor  the  date 
of  the  preface,  to  which  an  experienced  book  buyer  may  go, 
serves  the  purpose  of  ascertaining  the  date  of  the  informa- 
tion as  conveniently  as  the  title  page.  Our  experience  con- 
vim  is  us  that  a  great  majority  of  booh  buyers  look  to  the 
title   page,    not   the   copyright    pane,    for   the   date. 

MARTIN    M.    FOSS, 
Secretary   McGraw-Hill  Book  Co..   Inc. 

New    York   City,    Jan.    81,    1814. 

a 

Fromm  tlhe  AtiatHhoip  of  ""Tike  Catl§= 
Rill  "Waftetr  Supply9 

Sit  I  am  writing  this  to  ("ill  your  attention  to  a  grave  in- 
)Ustlce  done  me  In  your  Issue  of  Dec.  18.  1913.  Here  my 
ill  Water  Supply  of  New  York  City"  is  reviewed  In 
what  appears  to  me  to  be  a  very  superficial  and  captious 
spirit.  Moreover  palpable  an.i  evident  misstatements  are 
iii. 'i ,  in  made. 

The    book     has    now     been    OUl     about    six    months,     during 

which     time    It    has    been     reviewed     by     many     technical    and 

technical    papers    ami    1    have    received    letters    from    many 

well  qualified  engineers,  but  none  of  them  say  as  you  do  that 

I  have   "failed    to  make   the   I k   either  a    history  or  readable, 

In  the  ordinary  meaning  <>(  those  terms." 

You  further  state  that  "instead  of  selecting  and  describ- 
ing parts  of  the  work  which  nre  typical  of  the  design  and 
construction   as   :i    whole   he    [the  author]    has  taken   onch   sec- 


tion or  contract  separately  and  described  the  work  of  that 
section  in  detail."  The  author  seriously  considered  adopting 
the  course  suggested  but  that  was  found  to  be  impu.ctical  and 
undesirable  because  of  the  variety  and  magnitude  of  the 
work.  For  instance,  there  are  about  50  miles  of  tunnels  in 
many  kinds  of  rock  and  at  all  depths  from  50  to  1100  ft. 
These  were  constructed  by  many  capable  contractors  using 
different  methods,  each  perhaps  adapted  to  its  location.  How 
then  to  generalize?  I  know  of  no  way.  All  data  and  infor- 
mation were  available  in  the  form  given.  Again,  each  con- 
tract is  a  separate  problem  as  a  whole.  Years  ago  "Engi- 
neering News"  published  a  very  instructive  book  on  the 
Chicago  "Main  Drainage  Canal,"  in  which  the  geographical 
method  of  describing  the  work  was  adopted.  This  book,  in 
my  opinion,  owes  much  of  its  value  to  the  detailed  descrip- 
tion of  the  machinery  and  methods  used  by  the  contractors 
on    that   great   work. 

A  little  study  of  my  book  would  have  shown  that  typical 
contracts  were  selected  and  described  in  considerable  detail, 
and  that  the  others  were  described  in  much  more  general 
terms  with  particular  reference  to  features  which  differed 
from  the  typical  contracts.  For  instance,  Contract  11  (a 
typical  cut-and-cover  contract)  has  51  pages  devoted  to  it. 
The  contract  prices  and  quantities  are  given  in  detail  and 
the  development  and  growth  of  the  work  traced.  For  Con- 
tract 25,  a  similar  contract,  but  of  about  half  the  length,  only 
seven  pages  are  given.  Under  Contract  12  (a  typical  pres- 
sure tunnel  contract)  75  pages  are  given.  Under  Contract 
20,  a  pressure  tunnel  of  the  same  length,  only  seven  pages. 
It  is  evident  that  the  statement  that  I  have  taken  each  con- 
tract separately  and  in  detail  is  erroneous. 

But  the  most  misleading  and  positively  wrong  statement 
is  that  made  in  the  following  sentence: 

This  not  only  tends  to  much  duplication  of  essentially  the 
same  kind  of  engineering  data  but  makes  it  next  to  impos- 
sible to  use  the  book  as  reference  to  the  ways  and  means 
of  the  construction  of  any  general  or  particular  detail,  un- 
less its   geographical   location   happens   to  be   known. 

The  reviewer  in  his  haste  evidently  overlooked  the  index 
at  the  back  of  the  book,  which  was  very  carefully  prepared 
to  make  easy  the  use  of  the  book  as  a  reference.  No 
geographical  knowledge  whatever  is  necessary  to  use  the 
index.  For  instance,  any  one  interested  in  the  use  of  steel 
forms  will  find  the  following  reference: 
Steel   Forms 

Cut-and-cover    aqueduct     212,218,  etc. 

Grade    tunnel    32:1.344.  etc. 

Pressure   cut-and-cover   aqueduct    307,314,  etc. 

Pressure    tunnel    307.31 4,  etc. 

Shaft      3iG,344,etC 

Steel    pipe     458,468,  etc 

Walls    151,459,  etc. 

Again,  anybody  referring  to  the  table  of  contents  at  the 
front  of  the  book  can  readily  ascertain  the  subjects  treated 
and  their  pages.  The  list  of  illustrations  and  tables,  and  the 
mere  turning  over  of  the  pages  will  about  indicate  the  con- 
tents. Again,  sub-headings  in  heavy  type  are  freely  used,  so 
that   "he   who   runs   may   read." 

The  geographical  subdivision  can  be  readily  learned  from 
the  map  and  still  easier  from  the  profile  which  was  specially 
prepared  for  the  purpose.  A  glance  at  this  shows  the  loca- 
tion of  each  contract  and  the  kind  of  aqueduct  constructed 
under  each. 

I  am  pleased  at  the  last  sentence,  which  states:  "It 
will  undoubtedly  be  of  great  service  to  engineers  engaged  In 
similar  work  who  can  take  the  time  to  dig  out  and  digest  the 
data  suited  to  their  needs,  as  well  as  to  writers  of  engineer- 
ing textbooks."  but  1  believe  that  the  Information  In  the  book 
is  readily  reached  and  dues  not  have  to  be  dug  out.  The 
author  discarded  an  Immense  number  of  data  and  took  great 
pains  to  present  those  given  in  a  readable  and  available 
foi in. 

In  assuming  the  arduous  task  of  describing  the  immense 
work  of  the  "Catsktll  Water  Supply,"  the  author  was  sup- 
ported by  the  desire  to  do  Justice  to  It  in  all  its  parts  and 
to  render  a  service  to  the  engineering  profession  by  making 
its  lessons  and  data  available.  He  BOUght  not  only  to  pre- 
sent the  most  successful  methods  of  construction,  but  also 
the  less  successful  and  even  the  failures.  In  order  that  the 
pnifessli.n  plight  know  not  only  "what"  was  constructed,  but 
"how"  and   "why." 

N.w    York    City     Jan     »,    1914.  LAZARUS    Willi. 
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Reviewed    by    LEWIS    E.    MOORE" 

SUSPENSION    BRIDGES.   ARCH   RIBS  AND   CANTILEVERS— 
By    Wm.    H.    Burr,    M.    Am.    Soc.    C.    E.,    Professor    of    Civil 
Engineering.     Columbia     University.        New     York:      John 
Wiley  &  Sons,  Inc.     London:  Chapman  &  Hall,  Ltd.    Cloth; 
6x9  in.;  pp.  xi  +  417:   illustrated.      $4.50,  net. 
The   volume    under   review   was   written,    according   to    the 
author's    prefatory    statement,    to    meet    his    classroom    needs, 
which   are   a   "clear   elucidation   of   general   principles   in   con- 
nection with  their  bearing  upon   engineering  work."      In  con 
nection   with   this   it   may   be   said   that   it   is  very   difficult   to 
satisfactorily   give  an   undergraduate   student   real    knowledge 
of    statically    indeterminate    structures,    such    as    suspension 
bridges. 

The  first  chapter  takes  up  the  approximate  theories  of  the 
stiffened  suspension  bridge,  making  throughout  such  assump- 
tions as  may  be  necessary  in  order  to  treat  each  part  as 
though  it  were  statically  determined.  The  author  states  that 
these  methods  are  sufficiently  close  for  approximate  compu- 
tations and  preliminary  estimates,  but  that  more  accurate 
methods  should  be  used  for  final  designs.  Two  methods  of 
loading  are  used:  a  uniform  load  extending  from  one  end  of 
the  span  and  a  single  concentrated  load  placed  anywhere. 
The  parabolic  form  of  the  cable  curve  is  deduced,  togethei 
with  the  formulas  for  the  resultant  tension  in  the  cable  and 
length  of  cable.  Suspension  rods,  both  vertical  and  inclined, 
and  anchorages  are  followed  by  the  theory  of  stiffening 
trusses  with  ends  both  free  and  anchored.  The  chapter 
clos>-s  with  a  brief  paragraph  stating  the  extent  of  error  in- 
volved  in   the  assumptions   made. 

The  next  chapter  treats  of  the  stiffening  truss  with  center 
hinge  and  gives  the  maximum  shears  and  moments  which 
are  encountered  under  various  assumptions  as  to  load.  The 
uniform  loads  are  assumed  to  extend  a  variable  distance 
from  the  end  and  center  hinges.  The  author  fails  to  point 
out  that  the  maximum  moment  for  uniform  load  is  obtained 
With  the  load  covering  the  middle  portion  of  one  truss.  The 
chapter  closes  with  the  moments  and  shears  caused  by  a 
single  concentrated  load. 

The  third  chapter  takes  up  the  general  conditions  of 
equilibrium  for  perfectly  flexible  cables  or  frames  under  ver- 
tical loads,  giving  the  general  equation  for  the  curve  of  the 
Cable  under  any  kind  of  loading  and  developing  the  equation 
of  tin-  parabolic  and  catenary  forms  of  cable  curves.  The 
i  Lie  from  dead  load  and  from  weight  of 
cable    follow,      a    i  her    with    Its   derivation,    giving 

the    approximate    g  io     Ible    Bpans    for    various    .able 

str.-ss    Intensities    and    ratios    of    sag    to    span,    follows.      An 
equation    giving    the    economical    ratio   of   sag    to    span    is   next 
The   deflection   of   the   .able   for   certain   loadings,   the 
deflection   due   to  a  change  of  cable    length,  and    that 
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pression  for  the  moving  load  deflections  corresponding  to  thif 
actual  bending  moments  in  the  stiffening  truss."  The  com 'I 
bined  deflection  of  cable  and  stretch  of  suspenders  at  an;] 
point  must  be  equal  to  the  stiffening  truss  deflection  at  thi 
same  point.  The  fact  that  the  dead  load  performs  work  dur 
ing  any  deflection  is  brought  out.  The  fundamental  equa- 
tions are  derived  together  with  values  for  the  constants  o 
integration.  Thermal  changes  in  the  cables  and  other  por-l 
tions  are  treated  and  formulas  derived.  These  methods  an 
then    applied    to    the    Manhattan    Bridge. 

In  the  next  chapter  the  effect  of  temperature  changes  orl 
different  parts  of  the  structure  is  discussed  and  formulas  foil1 
finding  temperature  stresses  are  derived.  The  arch  rib,  whict 
may  be  considered  as  an  inverted  suspension  bridge,  is  next 
treated.  The  general  case  of  an  arch  rib  with  fixed  ends! 
comes  first,  and  the  formulas  are  applied  to  a  reinforced-, 
concrete  arch  rib.  A  combination  of  analytical  and  graphical 
methods  is  used,  involving  the  drawing  and  correction  of  s 
trial  polygon.  Ribs  with  hinged  ends  follow,  including  th< 
application  of  these  methods  to  artificial  loads.  Thermal 
stresses,  crown  deflections,  and  the  effect  of  shortening  of  th«i 
arch    rib   follow. 

The  general  analytic  theory  of  elastic  arch  ribs  according 
to  the  law  of  least  work,  is  next  presented,  and  formulas  foi 
the  different  quantities  for  the  different  end  conditions  are; 
derived.  The  finding  of  intensity  of  stress  on  cross-sections 
and  the  application  to  reinforcedconcrete  ribs  are  given.  Thi  r 
follow  position  lines  for  finding  reactions,  and  a  method  for 
finding  the  position  and  amount  of  loading  required  to  give 
greatest  bending  moment. 

Three-hinged  arches  and  the  spandrel-braced  arch  art 
given  a  chapter  each.  Finally  the  author  takes  up  the 
analytical  methods  of  treating  cantilevers.  The  economic 
lengths  of  spans  and  arms  is  given,  together  with  the  ele- 
ments determining  the  width  between  centers  of  cantilever 
trusses.  Formulas  are  deduced  for  the  cantilever  without 
suspended  span,  and  are  then  applied  to  the  Queensboro 
Bridge. 

Of  the  two  appendixes  the  first  takes  up  limiting  spans 
and  depths  of  stiffening  trusses  and  the  second  gives  va- 
rious  formulas   for   reinforced    concrete. 

The  book  is  devoted  almost  wholly  to  the  mathematics  of 
the  various  subjects  treated  and  deals  with  actual  cases  in 
two  or  three  illustrative  examples  only.  The  only  questions 
of  design  touched  upon  have  to  do  with  broad  general  eco- 
nomic features,  such  as  the  ratio  of  sag  to  span,  economic 
depths  of  stiffening  trusses,  and  the  like.  Details  are  not 
touched  upon.  Although  the  title  is  "Suspension  Bridges." 
other  structures  are  discussed,  as  has  been  mentioned.  The 
treatment  as  a  whole  is  comprehensive  and  clear,  although 
the  inherent  difficulties  of  the  subject  are  such  that  the 
student  cannot  hope  to  master  it  in  one  reading.  There  may 
be  differences  of  opinion  among  teachers  as  to  the  advisability 
of  attempting  to  teach  to  students  a  subject  which  BO  few 
practising  engineers  arc  ever  called  upon  to  use,  but  the 
book  Is  one  which  many  engineers  Will  want  upon  their 
shelves,  Including  as  it  does  arches  and  cantilevers,  as  well 
as   suspension    bridges. 


LETTKKS    AND    RECOLLECTIONS   OP    ALEXANDEB     u:\s- 

siz.   With  s   sk.ti His   Life  and   Work      Edited   b}    Q. 

R.   Agassi/..      Boston    and    New    York:      Houghton,    Mifflin 
Co.     Cloth.   6x9   in.;    pp.    154;    numerous   plates   and   other 

iO,    net. 

By  a  skillful  Interweaving  of  letters  and  narrative  the 
son  of  Alexandei    Agassis  has  presented  an   Interesting  sketch 

of  the  life  of  this  creat   A rlcan   naturalist  anil   remarkably 

successful    mining   engineer  superintendent    and    financier. 

Bom  In  Neu.hatei,  Switzerland,  In  1885,  Alexander  Agas- 
sis cam.-  t<.  the  United  States  In  1849.  in  ts.'.r.  he  graduated 
from  Harvard,  where  his  father,   Louis  Agassis,  was  professor 

of    natural    histoid.      Entering    Immediately     the    engli ,,, 

department    "t     the    Lawrence     Scientific     Bchool,      Uexander 

lated    there    with    high    honors    In    1867.      Lfter   devoting 

two  years  i"  the  stud]  of  chetnlstrj  and  to  teaching,  he    pent 

ths  Bummei    ol    186 the   I     8    Coast   and   Qeodetlo  Burvey, 

<■:     ii,.    boundary    tins   between   the   United  states  and 

Columl he  Be  i   "i   1 1 Is      'n,e  n  eat  hei   being 

unsuitable    for    mucl  I 

of   marine   life   which   afterwards   made   bin 

Without  ait itlni   to  follon   thi    lift    ol    \-   u  sis  In  detail 

he    sal. I    thai       hOI  tl;       iftSI     thi        ,,,i.i     iir     trip,      \ 

wiim    foi    a    time    superintendent    ..r    what    subsequent! 

■  urn  the  fomoui    I '  ilumi  I    sola   I  loppet    Mm.   ,   ,,,   m,,  i, 
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I  spent    in    his    numerous    expeditions    for    deep-sea    and    coral- 
reef  studies  in  all   parts  of  the  world. 

Throughout  his  career,  whether  engaged  in  mining,  deep- 
sea  dredging,  the  management  of  the  Harvard  museum  or 
the  classification  and  description  of  the  life  of  the  ocean, 
I  Agassiz  showed  great  powers  of  concentration,  skillful  plan- 
ning and  ultimate  achievement.  His  engineering  training,  or 
perhaps  more  truly  his  engineering  genius,  stood  him  in 
good  stead  throughout  his  life,  and  unquestionably  con- 
tributed largely  to  his  success  in  ways  not  often  recognized 
by  any  except  his  closest  acquaintances.  But  to  Agassiz,  en- 
gineering, like  mining  and  finance,  was  only  a  tool — most 
useful  and  appreciated — with  which  to  produce  funds  to  build 
and  equip  the  Harvard  museum  and  to  make  possible  his 
costly  scientific  expeditions  and  memoirs.  Taking  all  this 
into  account,  the  author  and  editor  of  these  recollections  and 
letters  is  justified  in  not  presenting  so  much  about  the  min- 
ing activities  of  his  father  as  engineers  would  have  liked  to 
see  in  this  interesting  memorial  of  one  of  America's  great- 
est   adopted    sons. 


Reviewed  by  LEONARD  METCALF* 

PUBLIC  UTILITIES,  THEIR  COST  NEW  AND  DEPRECIA- 
TION— By  Hammond  V.  Hayes,  Consulting  Engineer. 
New  York:  D.  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp.  xii  + 
262.      $2,    net. 

Mr.  Hayes  has  written  an  admirable  book  upon  the 
principles  which  should  govern  the  valuation  of  public  utility 
properties.  While  "written  in  an  easy  style,  the  book  is 
clear  in  conception  and  presentation,  and  gives  evidence  of 
thoughtful  study  and  careful  review  of  court  decisions  and 
commission  rulings  in  such  cases. 

In  successive  chapters  the  author  has  taken  up  general 
considerations  governing  property  valuation,  replacements, 
costs  of  physical  property,  determination  of  replacement 
costs,  value  as  going  concern,  value  of  good  will  and  fran- 
chises, original  cost,  commercial  value,  worth  of  the  service 
to  the  consumer,  reserves  for  depreciation,  life  of  plant,  de- 
preciation, fair  present  value  as  a  basis  for  rating  and  for 
condemnation  or  sale,  and  general  considerations  relative  to 
the   regulation   of  public   utility   undertakings. 

The  treatment  of  the  finding  of  replacement  cost  is  clear 
and  adequate;  that  of  going  value  or  development  expense, 
and  the  applicability  of  the  different  methods  of  its  determin- 
ation,  one  of   the  best  which   has   yet  appeared   in   print. 

The  discussion  relating  to  depreciation,  reserves  for  re- 
newals, etc.,  is  admirable.  It  is  to  be  regretted,  however,  that 
the  author  did  not  discuss,  or  at  least  call  more  pointed  at- 
tention to,  the  differences  in  the  length  of  life  of  plant  of 
public  utilities  of  different  kinds  and  its  effect  upon  deprecia- 
tion reserves — for  the  illustrations  chosen  relate  more  par- 
ticularly to  such  public  utilities  as  telephone  companies,  the 
plants  of  which  are  of  much  shorter  life  than  those  of  water- 
works, for  instance.  The  discussion  relating  to  the  choice  of 
the  method  of  determining  depreciation  reserves  or  accrued 
depreciation  is  not  only  sound  but  refreshing,  recognizing  as 
it  does  clearly  that,  where  depreciation  reserves  have  been 
determined  by  sinking-fund  methods,  it  is  unfair  to  apply 
Straight-line  methods,   and    vice   versa. 

The  author  leans  strongly  to  the  investment-cost  basis  of 
valuation  as  likely  to  prove  the  most  satisfactory  one  in 
practical  operation  under  future  conditions  and  public-ser- 
vice commission  control.  On  the  other  hand,  he  recognizes 
clearly  that  under  existing  laws,  the  fair  value  of  the  prop- 
erty   must    be    found. 

His  discussion  of  the  treatment  of  unearned  increments 
is  interesting  and  shows  clearly  the  conflicting  character 
of  court  and  commission  decisions.  He  draws  a  sharp  dis- 
tinction   between    the    basis    of    action    of    stale    commissions, 

which   must   take   Inl insideratlon   a   fair  rate  of  return   in 

the  light  of  the  hazard  Involved,  and  of  the  courts,  which 
have  to  determine  the  limits  of  confiscation  rather  than  of 
fan  rate  of  return.  In  a  discussion  upon  the  tendenev  of 
later  decisions  to  establish  a  fair  cost  new,  he  gives  an  ex- 
celle?it  statement  of  the  present  trend  of  thought  and  evident 
Inclination  of  commissions  on  the  one  hand,  to  give  weight 
to  present  value  as  well  as  Investment  cost,  and  on  the  other 
hand  of  courts  to  take  into  consideration  not  onlj  fair  pres- 
lue  but  the  conditions  Involved  In  the  building  up  of 
the  plant  and  property  of  the  corporation.  He  concludes 
that  while  the  state  authorities  have  hitherto  inclined 
■trongly  to  Investment  co  I  and  the  courts  to  rati  value  In  ap- 
i I,  then  ''i   evident    tendencj    to  approach   a   common 

ground. 

The  disadvantage  ot    public   utillt]    cot i.    where   It    fails 
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to  give  due  credit  to  superior  management,  is  well  discussed 
by  the  author,  and  the  need  of  appointing  to  public-service 
commissions   men   of  the   highest   type   is   clearly   brought   out. 

While  the  reader  may  be  inclined  to  question  individual 
paragraphs  or  statements  contained  in  the  book,  its  com- 
plete perusal  will  be  certain  to  leave  the  impression  of  its 
essential  fairness  and  of  the  desire  of  the  author  to  do  full 
justice,    not   only   to    the   corporation,    but   to   the   public. 

The  book  will  prove  a  valuable  addition  to  the  library  of 
managers  of  public  utilities,  engineers,  accountants  and 
students    of    this    important    subject. 

lElecthHiegil  UDE&gpH&eeE'iiEsgg 

Reviewed   by   F.  C.  CALDWELL* 

ELECTRICAL    ENGINEERING;    The    Theory   and    Characteris- 
tics of   Electrical  Circuits  and  Machinery — Bv  Clarence  V. 
Christie.    Assistant    Professor    of    Electrical  '  Engineering, 
McGill  University,   Montreal,  Can.    New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.     Cloth;   6x9  in.;  pp.  xii   +   417; 
37S  text  illustrations.      $4,   net. 
To  cover  the  field  of  electrical  engineering  in  a  little  over 
four  hundred  pages  is  a  somewhat  Herculean  task.     It  is   in- 
teresting to  see  how  well  Prof.  Christie  has  succeeded  in  ac- 
complishing   this.      He    has    indeed    not    undertaken    quite    all 
that   his    main    title   would    indicate,    but    has   confined    himself, 
as    indicated    in    the    subtitle,    to    a    consideration    of    electro- 
statics,   magnetism    and    electromagnetics,    direct-    and    alter- 
nating-current  circuits   and    machinery,    storage    batteries   and 
transmission.      It    is    surprising    how    much    information    con- 
cerning  batteries   is   given    in    the    page   and    half   devoted    to 
this    subject,    and    the    fifteen    pages    of    the    chapter    on    the 
transmission  line  are  equally   remarkable  for  the   fund   of  in- 
formation  which    they   contain    concerning   the   reactance,    ca- 
pacity,   regulation    and    other    characteristics    of    a    transmis- 
sion circuit.      It   is,   however,   debatable   whether   it  would   not 
have    been    better    to    omit    these    subjects    altogether    rather 
than    to    treat    them    so    very    briefly.      However,    brevity    com- 
bined  with  unusual  clearness  of  statement  is  the   most  strik- 
ing  characteristic   of   the   whole   book. 

Following,  as  it  would  seem,  the  time-honored  practice 
of  books  on  the  physics  of  electricity,  the  first  forty  pages 
are  devoted  to  a  very  satisfactory  discussion  of  capacity  and 
electrostatic  phenomena  as  met  with  in  condensers  and 
transmission  lines.  The  only  criticism  to  be  made  of  this  is 
that  neither  its  importance  nor  its  simplicity  would  seem  to 
justify  its  location  as  the  first  chapter  of  a  treatise  on  elec- 
trical engineering.  The  treatment  of  magnetism  and  mas- 
nets  is  very  complete  on  the  theoretical  side,  though  it 
might  have  suited  engineers  better  had  the  magnetic  cir- 
cuit been  emphasized  more  and  the  magnetic  poles  less. 
Again,  many  will  regret  the  use  of  the  inch  instead  of  the 
centimeter   measure   in    the   magnetization    curves. 

The  emphasis  on  conductance,  especially  as  applied  to 
parallel  direct-current  circuits,  is  to  be  commended;  also  the 
use  of  the  circular  mil  foot  for  resistivity  and  a  table  giv- 
ing the  same  for  different  temperatures.  On  the  other  hand, 
one  could  wish  that  the  specifications  of  the  Society  for  Test- 
ing Materials  had  been  followed  and  fewer  decimals  used  In 
the  diameters  of  wires  in  the  wire  table.  A  long  mathe- 
matical discussion  of  the  efficiency  of  the  potentiometei 
seems  of  questionable  utility.  The  treatment  of  indu 
and  capacity  is  full  and  very  good,  as  indeed  is  the  whole 
discussion  of  the  phenomena  of  alternating  circuits.  Nu- 
merous well  chosen  examples  are  given.  Here,  as  all  through 
the  book,  the  Steinmetz  symbolic  method,  or.  as  it  is  called 
by  the  author,  the  method  of  rectangular  coordinates,  is  ef- 
iy    use. i    along     with    the    usual     graphical    solutions. 

This    is    one    of    the    strong    points    of    the    book. 

The  treatment   of  direct-current   machinery    is   remarkably 
inclusive,    considering     that     it    occupies    only    ninety    pa 
text   and   illustrations.     Armature   windings  are   vv.-n   covered, 
with   several    pages   of  diagrams.     The  derivation   of  the  ex- 
tern.,i    from   the  total  characteristics  of  generators  is   o 
the  subjects   which   is  slighted.     There  are  also  :;   mm  t>< 

points    connected    with    the    operatl I    motors    which    one 

would    wish   more    tullj    treated.     The   subjects   of  commuta- 
tion and   of   loss,  a  are   well   discussed      Here,   as   :.n    through 
the   book,    the   entire    absence   of    Illustrations   of   actu 
paratus  is  noticeable. 

Ibout  i."  pages  are  given  to  alternating-current  appa- 
ratus,  all    the    Important    forma    of    which    are    touched    upon 

enerallj    well  cove -   to  their  most   Important 

acterlstics.      As   with    the   direct   em. em    machines,    much    at 
lention     is    given     to     the    windings    of    alternator    armatures. 
The  difficult  .e     Invoh ...   In  the  i  termination  ..r   the 

" i '    alternators    from    light    load    testa   are    perhaps 
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not  sufficiently  impressed  upon  the  student.  The  treatment 
of  the  synchronous  motor  is  very  brief  and  one  misses  the 
beautiful  graphical  treatments  which  lend  themselves  to  this 
subject. 

The  theoretical  treatment  of  the  transformer  is  full  and 
one  notes  especially  the  application  of  the  symbolic  method 
to  the  solution  of  transformer  diagrams.  Both  the  polyphase 
and  single-phase  induction  motors  are  well  treated,  the  dis- 
cussion of  the  circle  diagram  being  particularly  full  and 
satisfactory.  Commutator  alternating-current  motors  are 
very  briefly  but  clearly  described.  Converters  receive  con- 
siderable attention,  the  mathematical  discussion  of  heating 
and  current  capacity  being  particularly   notable. 

As  the  work  is  announced  especially  as  a  foundation  for 
lecture  courses  for  junior  and  senior  students  in  electrical 
engineering,  its  adaptability  to  this  purpose  will  be  of  special 
interest  to  teachers.  It  certainly  would  require  much  sup- 
plementing by  lectures  to  satisfactorily  cover  the  subjects 
treated,  and  the  question  that  would  present  itself  to  the 
teacher  would  be,  whether  the  best  results  could  be  obtained, 
on  the  one  hand,  by  using  this  brief  but  excellent  discus- 
sion of  the  theoretical  side  of  the  subject  as  a  text,  and 
covering  all  the  remainder,  including  most  of  the  descriptive 
part,  by  lectures,  or.  on  the  other  hand,  by  seeking  several 
texts  which  together  would  more  nearly  cover  the  whole 
field,  and  thus  reduce  the  amount  of  lecturing  necessary. 
While  in  many  cases  the  latter  course  would  lie  preferable, 
the  use  of  the  book  would  seem  particularly  adapted  to  the 
briefer  courses  in  dynamo  machinery  sometimes  given  under 
the  direction  of  departments  of  physics.  The  book  is  also 
wdl  suited  to  the  needs  of  the  man  of  mathematical  inclina- 
tion who  wishes  to  inform  himself  rapidly  upon  the  theoret- 
ical aspects  of  the  subject,  but  who  is  not  so  much  interested 
in   practical    details. 


;;.  i  iew  ed    by    Ki:i:i  i    <  IPHOLS* 

MECHANICAL    REFRIGERATION:      A    Treatise    for    Technical 

Students   and    Engineers — By   H.   J.    Macintire,   M.    Am.   Soc. 

M      K.     Assistant     Profess. ,r     of     Mechanical     Engineering, 

fniver.sitv    i.f    Washington.      New     York:      John    Wiley    & 

Sons    Inc.  London:     Chapman  &  Hall,  Ltd.     Cloth:   fix9  in.; 

pp.    ix    4-    346;    121    text   figures.      $4.    net. 

The   subject    of   Mr.    Macintire's   book   is  of  special   interest 

to   mechanical   engineers  and   students  at    this  time   because  of 

the    growth    of    cold-storage,    ice-making    and    other    business 

directly    dependent    on    ready    attainment    of    low    temperature, 

and     because    of    the    many     new    applications    of    mechanical 

refrigeration    to    manufacturing    processes.      The    field    is    good 

for  a   reliable   uptodate   treatise   on    mechanical    refrigeration, 

on   account   of  the   many    improvements   that  have   been   made 

during   the   last   few   years  in    U uipmenl    of   refrigerating 

.- 1 1 1 ■  I   ice-making  plants. 

The  tir  st  casual  examination  of  the  volume  seemed  to  in- 
tiiat  it  might  be  such  a  desirable  book.  There  were 
to  be  seen  a  short  general  review  of  theory,  sections  on 
ammonia  and  carbon-dioxide  compression  systems,  on  stand- 
ard absorption  apparatus  and  on  den  e  all  and  water-vapor 
equipment.      There   was  a    long    section   devoted   to   the   varied 

auxiliaries     which     practlci      hat     I ighl     Into     use;     further 

along    there    was   a    comparison    of    wet    ami    dry    gas   compres- 
sion,   and    ol  Some    considerable 

seen    <••   lie   riven    up   to   furthei    details   "i    special 
subdivisions    like    testing    ol    machines,    beat    insulation,    Ice 

making,    cold    storage,    all    cooling,   anil   a   long    list    of  industrial 

applications-    treatmenl    of    milk,    ice  cream,    beer,    frul!     toi 

shipment,     quicksand     excavation,     etc         The     bOOk     was     found 

to  be  plentifully  Intersp  reat  a  nd  small. 

I    i.i. 

Thu  mii of  1 1"-    texl    was 

made     to    determine    how       atlsfactorlly     the    various    topics 

had   been   treated      Tin-   revlewet    found    that    tin-  book 

iluable     tables    ami    diagrams,    bul    thai     II 

i     .  oiiihirial  ion     of    theOI  el  i'  :il     ami     I 

Infoi  rnal  Ion    which    In    neCI 

va ine    to   er  n    th       clasi     of 

machl  ■ 
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If   lenl    pi  oof  read  I  m      th ■    num- 
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of  discharge  is  much  greater  than  that  given  above  [a  table 
is  given  showing  the  average  speed  of  the  suction  vapor  for 
the  different  sizes  of  suction  openings]  since  it  has  but  one- 
third  or  one-fourth  of  the  relative  time  for  discharge."  The 
fact  is  that  for  this  condition  the  average  velocity  of  dis- 
charge vapor  is  less  than  that  of  the  suction  vapor.  The 
author  forgets  that,  while  the  same  weight  of  ammonia  is 
discharged  as  is  drawn  into  the  compressor,  the  discharge 
vapor  is  at  a  higher  pressure  than  the  suction  vapor-,  and 
that  the  average  speed  of  the  piston  for  the  last  one-third 
or  one-fourth  of  the  stroke  is  less  than  for  the  whole  stroke. 
Between  pages  170  and  171  is  inserted  Fig.  62.  which  is 
intended  to  show  the  effect  of  the  thickness  of  ice  frozen  and 
the  temperature  of  the  brine  on  the  time  of  freezing.  The 
two  formulas  used  for  obtaining  the  curves  in  this  figure 
were  copied  from  an  article  given  in  "Ice  and  Refrigeration" 
some  months  ago.  Careful  reading  of  that  article  will  show 
that  the  temperature  "ti"  given  therein  is  meant  to  repre- 
sent the  temperature  of  the  freezing  surface  and  not  the 
temperature  of  the  brine  in  the  can  ice-making  tank,  or  the 
temperature  of  the  ammonia  in  a  direct-expansion  freezing 
plate  of  a  plate  ice-making  tank.  Now  can  ice  11  in.  thick 
or  5%  in.  from  each  freezing  surface  can  be  frozen  with  12° 
brine  in  48  hours,  if  the  water  is  put  into  the  cans  at  about 
38°  F.  Fig.  62,  however,  leads  one  to  believe  that  this  thick- 
ness of  can  ice  will  be  frozen  in  4S  hours  with  brine  over 
18°  F.  which,  of  course,  is  impossible.  The  author  seems  to 
forget  that  the  temperature  of  the  freezing  surface  of  a  can 
is  always  higher  than  the  average  temperature  of  the  brine 
in  the  freezing  tank,  as  recorded  by  a  thermometer  placed 
near  the  agitators. 

The  test  data  given  in  the  book  are  useless  in  practical 
applications  and  sometimes  misleading  on  account  of  the 
special  conditions  under-  which  the  tests  were  made.  For  in- 
stance, a  test  of  an  absorption  refrigerating  machine  is 
quoted  where  made  with  43°  cooling  water,  which  is  not 
available   in    summer    in    the    temperate   zone. 

In  the  discussion  on  the  effect  of  the  heating  of  the  suc- 
tion gas  by  the  internal  surface  of  the  compressor,  it  is  held 
that  the  suction  gas  at  the  end  of  the  suction  stroke  is 
heated  only  7.1°  F,  whereas  with  real  volumetric  efficiencies 
of  from  70  to  SOc; ,  the  temperature  of  the  suction  gas  at  the 
end  of  the  suction  stroke  must  be  nearly  100°  higher-  than 
the  temperature  of  the  vapor  in  the  suction  pipe.  The  error 
in  these  calculations  arises  from  assuming  that  the  average 
temperature  of  the  cylinder  walls  determines  the  amount  of 
superheating  of  the  vapor-  in  the  cylinder,  whereas  authori- 
ties on  this  "ubject  have  found  that  the  super-heating  effect 
seems  to  be  due  to  the  heat  which  is  lodged  during  the 
compression  stroke  in  an  extremely  thin  layer-  of  the  cyl- 
inder metal  directly  exposed  to  the  maximum  compression 
temperature.  The  temperature  of  part  of  this  surface  may 
easily  be  higher  than  the  temperature  of  the  vapor  in  the 
discharge  pipe  of  the  compressor. 

For  such  reasons,  it  is  advisable  that  only  such  men  use 
this  book  as  are  able  lo  separate  the  correct  from  the  in- 
correct statements  and  the  good  data  from  the  poor  given 
therein.  It  is  to  be  hoped  that,  when  a  second  edition  is 
printed,  the  numerous  typographical  and  other  errors  will 
he  eliminated   from   the   text   ami   that   the  expurgated   edition 

will   tain   more   Information   of  practical   value. 

l-'i the  foregoing  it   is  seen   why   the   reviewer  does  not 

approve   of   the  book    for     use    in    training    students   or-  as  n   ref- 

erence  i k  for  engineers.  Apparently,  a  great  deal  of  In- 
formation was  sinipK  obtained  from  manufacturers;  in 
everal  places  arguments  used  bj  salesmen  are  advanced 
here  as  actual  facts  or  Judicial  statements,  This  should  not 
be  the  case  in  a  book  of  this  kind.     The  typographical  errors 

are  bo  i ly,  thai   the  I k   must   have  been   gotten  ou1    In  an 

.  ctreme    hurry. 

IS 
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idea  of  the  subjects  covered  may  be  gathered  from  the  fol- 
lowing list  of  titles  of  some  of  the  principal  chapters:  The 
Compressed  Air  Problem;  Tables  and  Diagrams  for  Computa- 
tions in  Air  Compression;  Single-Stage  Compression;  Two- 
Stage  and  Three-Stage  Compression;  Air  Compressor  Regu- 
lating Devices;  The  Turbo-Compressor;  The  Taylor  Compres- 
sor; The  Humphrey  Pump;  Tower  Cost  of  Compressed  Air; 
Reheating  Compressed  Air;  Pipe  Transmission;  Compressor 
and  Receiver  Fires  and  Explosions;  Side  Lines  for  the  Air 
Compressor;  Obtaining  Gasoline  by  Compression;  the  Elec- 
tric  Air  Drill;  The  Air  Lift;  Air  for  Large  Steam  Hammers; 
I  The  Cement   Gun. 

Those  who  are  in  search  of  details  of  air  compressor  ma- 
chinery design  will  find  very  little  on  the  subject  in  this 
book.  Like  most  American  technical  books  on  mechanical 
engineering  subjects,  the  work  is  also  deficient  in  its  pre- 
sentation of  mechanical  drawings  showing  clearly  the  con- 
structions described.  In  the  chapter  on  Air  Compressor  Reg- 
ulating Devices,  for  instance,  the  only  illustrations  are  a 
halftone  view  illustrating  the  clearance  controller,  and  a  set 
of  indicator  cards  illustrating  its  action. 

It  is  difficult  to  see  what  the  chapter  on  obtaining  gasoline 
by  compression  of  natural  gas  has  to  do  with  compressed 
air  practice  except  that  compressors  are  used  in  the  work, 
as  they  are  also,  for  example,  in  refrigerating  machinery 
which  is  not  mentioned.  The  chapter  on  "Side  Lines  for  the 
Air  Compressor"  is  devoted  to  setting  forth  the  author's 
scheme  for  high-pressure  distribution  of  illuminating  gas  in 
cities  in  place  of  the  low-pressure  distribution  from  gas- 
Dlders  now  practically  universal.  The  Humphrey  pump  de- 
scription is  another  case  where  the  author  appears  to  have 
mdered  away  from  his  subject.  It  is  to  be  said  also  that 
in  many  of  the  chapters  the  author  contents  himself  with  a 
semi-popular  treatment  of  the  subject;  and  the  engineer  in 
search  of  detail  drawings  and  definite  figures  will  be  more 
or  less  disappointed. 

On  the  other  hand,  in  other  chapters,  such  as  those  on 
Generating  Power  from  Compressed  Air,  Tables  and  Dia- 
grams for  Air  Compressor  Computations,  and  Transmission  of 
Compressed  Air  in  Pipes,  there  are  extended  tables  and  dia- 
grams, which  are  extremely   useful  for  reference. 

We  believe  the  author  would  have  done  well  to  have  fol- 
lowed the  example  of  numerous  recent  writers  and  given 
liberal  credit  to  the  sources  of  his  information,  and  also 
something  of  the  history  of  the  art  he  describes.  For  ex- 
ample,  in  the  chapter  on  the  air  lift  it  would  have  been  en- 
tirely appropriate  to  have  given  a  paragraph  or  two  at 
least  to  the  history  of  its  development  in  this  country  with 
credit  to  those  who  were  chiefly  responsible  for  such  de- 
velopment. 

Granted  that  most  of  us  are  too  busy  making  engineering 
history  to  slop  to  write  it,  it  does  seem  that  in  a  book  of 
this  sort,  which  treats  in  a  semi-popular  way  the  various 
applications  of  compressed  air.  it  would  have  added  to  the 
Interest   of   the   book    to    give    some    word   concerning   the   en- 

uii is  most   prominent   in  the   various  developments,      This  is 

all  the  more  the  case  since  there  are  comparatively  few  now 
living  who  could  perform  this  task  for  the  compressed  air 
industry  better  than  could  the  author.  We  hope  his  book 
will  pass  through  editions  enough  SO  that  this  lack  maj  l>e 
to  some  extent   supplied. 


Tlhe    Rewnvad    of  "HalhajraJl 
i 

PRACTICAL  PHYSICS  POP  SECONDARY  SCHOOLS  Fun- 
damental Principles  and  Applications  to  Daily  Life  By  N 
Henrj  Black,  Science  Master,  Roxbury  Latin  School,  Bos- 
ton,   Mass.;   and    Harvej    x.    Davis,   Assistant    Prol I 

Physics,    Harvard    University.      New    Fork;    The    Macmll- 

lan    Co.       ClOth:    5X8    In.j    DP,    ix    I    1ST;     166    text    Illustrations 

and    several    plates.     $l.2r>. 

MECHANICS  AND  HEAT;  An  Elementary  CourBe  of  Applied 
Physics  By  J.  Duncan,  M  i  Mech.  !•:..  lie: r  Depart- 
ment of  ( 'i  vii  and  Mechanical  Dnglneei  Ing,  Municipal 
Technical  Institute,  West  Ham;  authoi  of  "Applied  Me- 
i  hanli  i  foi     '                        no I   "Steam   and    I  'the,    i 

Ne\i    Yoik:     The    Macmlllan    Co      London      Mi lai I 

Co.,    Ltd      ''ion,     5x8   i,,      ,,,,    on  i  ::xi      ;i  i    text    Illustra- 
tion     s  i ,   net 

There   hai    been    •    growing   demand   In   the   lust    nve 
or   more   for   g    reformation    in    teaching    elementarj    physics. 

'  Itlcs    have    iho  ■  - I    n     i  hool    pupils   are    nol 

thi    i oi  derlim  si  or  natui  al  phi  nomena 

'  ■  '•<    Impoi  i  tnoi    in  common  hum  in    tctlvttles     Not    have 

'i"!      60       "i    •■  i .<.  ill    never   i  ecelve   any    further 

form:, i   Instruction   in   science,   carried   win,   them   an   ability, 

Whlcl Inl     In     :,11     v,:,l|<H    of    life.     To,     01  I      li  lai 

""  "'    '•'■*  oh  it  i  ■  iii'Mi  to  •<  tatement  of  a  I  ruth  


previously  comprehended.  Complaint  has  been  free  that  stu- 
dents coming  to  our  technical  schools  are  unduly  handi- 
capped by  not  having  acquired  just  this  sort  of  mental 
method   which   is  so   essential   for   success   in   engineering. 

The  trouble  with  elementary  physics  teaching  has  come  from 
school  work  which  has  grown  more  and  more  abstract — as 
though  it  was  undignified  to  bring  into  the  classroom  the  thou- 
sand homely  objects  of  daily  contact.  Many  of  the  difficulties 
exist  because  the  teachers  have  used  deductive  methods — 
have  given  general  laws  and  followed  them  by  particular 
facts  and  hypothetical  experiments.  The  pupils'  experimenta- 
tion has  been  mere  verification.  In  short,  the  cart  has  been 
put  before  the  horse  and  natural  incentive  to  development 
of  judgment   has    been    killed    off. 

All  this  tells  what  the  Black  &  Davis  book  is  not.  The 
book  also  appeals  to  us  by  its  more  positive  virtues  as  the 
best  elementary  text  that  has  come  to  our  attention.  It  il- 
luminates the  subject  by  its  application  to  every-day  experi- 
ences. Concrete  facts  are  stated  and  experiments  are  de- 
scribed before  there  is  any  attempt  to  explain  and  generalize. 
The  more  difficult  concepts  are  led  up  to  by  careful  steps 
which  can  be  followed  as  the  pupil  gains  in  experience  and 
knowledge.  At  the  end  of  each  chapter  the  important  gen- 
eralized statements  are  briefly  summarize'!.  There  are  scores 
of  questions  propounded  which  a  pupil  cannot  answer  with- 
out some  sort  of  original  investigation.  The  numerous  prob- 
lems involve  actualities  throughout  and  in  each  case  there 
should  be  no  difficulty  in  forming  a  mental  picture  of  the 
situation  behind  each  problem.  Particular  attention  should 
be  called  to  the  skillful  way  in  which  Newton's  laws  of  mo- 
tion are  derived,  and  in  which  energy  and  momentum  con- 
cepts are  employed  in  helping  a  student  answer  question:! 
about   the  actions   of   trains,    steamboats,   etc. 

The  authors  first  take  up  weights  and  measures,  simple 
machines  and  mechanics  of  liquids  and  gases.  Then  some  of 
the  more  hidden  matters,  like  the  equilibrium  of  forces,  the 
stress-strain,  force-acceleration  and  force-distance  (work) 
relations  are  approached.  With  such  preparation  in  mechan- 
ics, the  pupils  are  taken  aside  into  heat,  magnetism  and  elec- 
tricity, sound,  light  and  finally  into  electric  waves  (wireless 
telegraphy,  cathode  and  Roentgen  rays,  and  radioactivity). 
Throughout  these  special  fields,  energy  relations  of  phe- 
nomena have  been  discussed  quite  as  much  as  possible  and 
with    great    advantage. 

The  evils  of  the  great  majority  of  older  tests  have  been 
fully  disclosed  by  such  attacks  as  C.  R.  Mann's  "Teaching  of 
Physics"  (see  "Engineering  News."  Sept  12.  lHi:i.)  Black  & 
Davis'  work  shows  about  all  the  desirable  characteristics 
which  Mann  and  others  have  demanded  of  new  texts.  It  must 
not  be  supposed,  however,  that  this  book  can  make  a  poor 
teacher  Into  a  good  one.  Moreover,  this  text  does  not  directly 
present  the  experiments  which  pupils  themselves  should  per- 
form and  just  as  good  judgment  as  ever  is  required  in  direct- 
um    laboratory    work    to    cultivate    inductive-working    minds. 


The  British  text  shows  a  few  remote  resemblances  to  the 
American  by  its  partial  breaking  away  from  pure  deductive 
method  and  by  its  ere. iter  utilization  of  more  common  ob- 
jects and  quantities.  But  the  author  does  not  show  a  con- 
sistent and  studied  effort  to  make  bis  experiments,  to  state 
his  facts  atul  then  to  draw  his  conclusions,  for  he  drops  back 
to  propounding  a  law  ami  then  verifying  it.  Sometimes  be 
mixes  methods,  giving  (as  in  his  fourth  chapter  where  the 
principles  of  moments  and  couples  in  equilibrium  are  devel- 
op,,I  i  definitions,  hypothetical  experiments,  partial  explana- 
tions, practical  experiment;  and  then  final  generalization  into 
a  law.  In  the  problems,  familiar  objects  and  real  dimensions 
figure    largely,     though     frequently    the    author    drops    back     to 

"a   uniform   bar  A-  H .."  "a   bent   lever    v    I'..  C.,"  "a   triangular 
plate    \    B.  ('.'  "material  of  specific  gravity        :t."  etc 

The  presentation  is  more  brusque,  or  less  "dilute."  in  ap- 
pearance than  the  American  book  and   tins  is  explained  prob- 

ablj     because    of    the    more    mature    and    selected    students    who 
will    use    it.      The   author   starts   off    with    descriptions   Ol 
urlng    Instruments    and    definitions    of    matter,     force,    density, 
etc.;    be    then    works    In    order    through    combined     forci 
incuts,     couples,     Stress     and     strain,     beam     action,     work     and 

power,  friction,  simple  machines,  veloeltj  icceleratlon,  In 
ertla,  momentum,  ami  the  mechanics  of  liquids,  this  last  com- 
pleting his  (list  division,  and  about  half  the  book  It  I  lr 
1     "     tln|      tO    note    thai     'he    author    has    avoided    a    discussion    of 

thi    ii"    "f  "action   and    reaction";   also  he  speaks   frequently 

of  a   "fore,,  acting   on   .i   body"    u    thoui  h   it   was  some   > 
hi  •>•■  Ibli     i  n      not    requlrlni     I  hi    pi  esence   of  a   second    bodj 
In   the  ■ ind  division,   on   "Heat,"   there   is   tlrst   a   section 

"li      I  hern, one   I  I  \       ami      then      one      op      ca  loi  i  met  |-y .         The 

followed    bj     i    presentation    of    the    properties    of    cases    an,] 

There  is  a  chaptei   on  fuels,  several  en  steam  engines 

"mi    bolleri     and    flnallj    one   on    Internal-combustion   motors: 
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these  three  subjects  are  treated  much  more  in  detail  than 
would  ordinarily  be  expected  for  a  book  on  physics  and  sug- 
gests some  special  purpose  in  view — perhaps  preparation  for 
certain    civil-service    examinations    mentioned    in    the    preface. 


T5minisiF©s32iffieEss 


Revi 


»d    by    ARTHUR    E.    POPE* 


TRANSFORMER    PRACTICE ;    Manufacture,    Assembling.    Con- 
nections.   Operation    and    Testing — By    William    T.    Taylor, 
Fellow.     Am.     Inst.     E.     E.       Second     edition,     entirely     re- 
written,  enlarged   and    reset      Xew   York   and   London:    Mc- 
Graw-Hill   Book    Co.,    Inc.       Cloth;    6x9    in.;    pp.    vii  +  27S; 
191    text   figures.      $2.50,   net. 
Mr.   Taylor   deals   in    a   comprehensive    way   with    the    entire 
subject  of  transformers,  covering  the  main   points  of  original 
design    and    construction,    and    going    particularly    into    detail 
-  irds   the    numerous   possibilities   of   their    connection   for 
service. 

That  portion  of  his  "Introduction,"  which  treats  of  the 
selection  of  transformers,  takes  up  in  a  clear  and  definite  man- 
ner the  various  features  which  should  be  considered  at  the. 
time  of  purchase.  The  proper  proportioning  of  the  losses, 
with  its  resultant  effect  upon  operating  efficiency,  is  discussed 
in  a  way  which  duly  emphasizes  the  commercial  importance 
of  the  subject. 

The  relative  advantages  of  the  different  "Delta"  and  "Y" 
combinations  are  dwelt  upon  to  some  extent.  While  the 
different  arguments  are  well  brought  out.  yet  the  conclusions 
somewhat  indefinite  and  in  some  cases  seemingly 
contradictory.  Tin-  apparent  selection  of  the  Delta-Y  to 
Y-Ii.lta  connection  as  the  best  all-round  operating  system  is 
open  to  some  question,  particularly  on  the  present-day  high- 
lines,  and,  in  fact,  upon  all  lines  where  continuity 
«,l    service    is   dependent    upon    a    single    circuit. 

Several  chapters  are  devoted  to  single-phase,  two-phase 
and  three-phase  operation.  In  t,iese  sections  a  great  many 
uncommon  connections  are  discussed  in  a  way  which  furnishes 
valuable  information  for  use  in  locating  any  particular  trans- 
former trouble.  A  large  part  of  this  discussion,  however, 
would  be  applicable  only  to  small  central-station  work  where 
transformers  are  more  or  loss  reconnected  and  repaired  locally. 
rmore,  a  great  number  of  the  odd  or  so  called  emerg- 
en! i  onm  '  tions  would  not,  as  a  rub-  !>•  feasible,  due  to  the 
i     i  i .  .<  liri     50    or    86<5i     taps,    which    are    not   com- 

■  ■  i  lit  on  very  small  units. 
Tie-  chapteri  •■■>  various  methods  of  cooling,  and  also  on 
construction  of  large  transformers,  are  of  particular  value  to 
th<  construction  engineer  as  well  as  to  tin-  operating  man. 
'I'lo  ..dvi ■■,  ^i\'i  Is  practical  and  shows  that  the  author 
i.iia-  with  this  phase  of  the  work.  Tin- 
discuss!  >n  of   tr.-n.  i. me  i    as  affecting  the  machani- 

Lbilitj   "i   thi    co  Is   brings  out   a   point   which  Is  apt  to  be 

i"  ci  mi  ng    ii a  nd   m Imp  Ttant, 

ent  ndeticj   of  Interconnect  Ing  large  sys- 

tems. 

'he    subject    of    ;  •  ransformei  treated    in    an    In- 

■  i  . .    m:,  n ii.      and  contains  Information  which  has  hitherto 

b     i   -    I     uthoi       Phi    cl i   iii' 

!  ...  oul    the   different 

■    ■  ions    in   a    mori    deflnlti     i i  i    a  nd 

bell     rela  Ion    to    va peratlng     results    to    be 

I  01      ■    ■  "I  ii. .ion     nil 

■:    Ing  not      hi     Hi,    proper 

•  no.       I ,  I       I  1 1    II    1 1  ■    I  ,  1 1 1 1 .  i  I  '. 

.ii.       ,-.  1 1 1 1    ii,,    .  .  i ,    i    , .  i    1 1 ,  -     iiii,,    upon    the 
oi       ■    data    tlong 

i.  in  i    would   often    bi    ol    i      i al    tra  lue   to   I  h« 

,   ■   man,   In  i 
ii    ,  ii.  ,1    in    i  i,i:    da  ■■    ol    •  on, in,,,      oi,  i  ,  i  loni 

of  outd 

of  coi  

1  elal  i 

. 

nd   ii thoi 

iject    worth;    ol 

■    ..,,1,1  !     ..     ,  .  .i 

'      I       I      I 

■in.     i i  iltn 

■I       I, ol        ,1      III.  ..in.       linn 


transformers  of  different  type  and  voltage  which,  if  given 
even  roughly,  would  be  of  great  value  in  making  comparative 
estimates. 

The  book  as  a  whole  is  a  valuable  reference  work  for  the 
central-station  operating  man,  both  as  a  help  in  diagnosing 
transformer  trouble  and  in  suggesting  emergency  connections 
for  temporary  work.  The  practical  application  of  vector 
diagrams  to  the  various  possible  combinations,  and  the  very 
definite  warning  which  is  sounded  against  certain  impossible 
combi  .nations,  are  features  which  add  greatly  to  its  value. 
There  is,  nevertheless,  a  considerable  field  for  expansion  of 
the  subject  along  some  of  the  lines  above  suggested,  and  this 
improvement  would  make  the  volume  of  still  more  interest 
and  value  to  engineers  connected  with  the  more  extensive 
high-voltage  systems. 


Ill     i 


LOGGING;    The   Principles   and   General   Methods   of  Operation 
in    the    United    States — By    Ralph    Clement    Bryant,    Manu- 
facturers' Association   Professor  of  Lumbering,   Yale  Uni- 
versity.     New    York:      John    Wiley    &    Sons,    Inc.      London; 
Chapman    &    Hall.    Ltd.      Cloth;    6x9    in.;    pp.    xviii    +    590; 
133    illustrations.      $3.r>0     (15/-),    net. 
A  large   amount   of   useful   information    on    the   logging   in- 
dustry as  practiced  in  the  United  States  is  given  in  this  book, 
which    is   designed    for   use    in    forest    schools. 

A  concise  review  of  the  forest  resources  of  the  country 
by  species  of  trees,  a  chapter  on  the  protection  of  forest 
property,  and  a  few  pages  on  timber  bonds  as  a  means  of 
financing  logging  operations,  serve  as  a  general  introduction. 
Part  II,  on  preparing  logs  for  transport,  deals  with  labor, 
camps,  tools,  felling  trees  and  cutting  them  into  logs,  and 
log  measurement.  Parts  II  and  III  are  devoted  to  land  and 
water  transportation,  respectively,  each  of  which  is  taken  up 
in  detail.  Part  V  summarizes  the  logging  methods  of  specific 
regions  and  Part  VI  deals  with  the  production  of  turpen- 
tion    and    stripping    tanbark. 

A  feature  of  the  book  is  its  references  at  the  close  of 
each  chapter,  which  are  gathered  into  a  bibliography  in  an 
appendix.  The  appendix  also  includes  a  glossary  of  logging 
terms,  besides  log  rules  and  contents,  wage  lists,  stumpage 
values  and  a  partial  estimate  of  the  standing  timber  of  the 
United   States. 

The  well-chosen  illustrations  add  to  the  interest  and 
value  of  a  book  which  promises  to  be  not  only  a  standard 
text  for  forest  schools  and  forestry  courses  but  also  of  use 
to  foresters  and  lumbermen  generally,  ;is  well  as  to  engi- 
neers who  may  have  to  engage  or  assist  in  logging  opera- 
tions. 


DISPOSAL,  OF  NEW  YORK'S  SEWAGE— Preliminary  Re- 
ports. Xew  York:  Metropolitan  Sewerage  Commission, 
17    Battery    Place.      Paper;    9x12    in.,    illustrated. 

No.    VIII.,    Tidal    Currents    in    New     York    Harbor    as 

Shown    l.v     Floats.      Pp.    46. 
No       IX.,      Rainfall     anil      the      Itch,  linns       I'.etween       the 

Volumes   of   Domestic   Sewage,    Storm    Watei    and 
Tida!    Water    in    New     York    Harbor.      Pp.    21. 
No.    x.,    Recommendation    tor   a    Commission    to    Con- 
struct   a    System    of    Main    Drainage    and    Sewage 
Disposal  for  New  York  and  Showing   the  Urgency 
Tin  i  efor.      Pp.    7. 
Reports    VIII    ami    ix    will    be    welcomed    by    those    con- 
cerned   with    tidal    currents   and    rainfall    In    relation    to    iho 
problems    of    sew  ige    disposal,    although    In    each    case    the 
data    .lis  p.  oper,  are  chiefly  of  loca  l  \  alue, 

A  large  number  of  float  maps  are  shown  In  the  bulletin 
on  tidal  currents.  The  rainfall  bulletin  contains  some  In- 
ten   'i      tables    of    much    mi. re    than    local    Interest,    and    also 

inn, in,     tables   showing    tor    1910   and    1940    the    imis   of 

i,   pended    and   organic    matters    which    were   and,    11    Is   sstl 

• I,    "in    bi    dl  ■  ii  ii    .ii    Into   various  dlvls :-   of   the    wa 

ters   sin  i  ..mull  in-    the  citj    assuming   iii    no   treatment    of   the 
,  •  i    ,  '  ,    treatment    bj    1 1 thei    of    * us 

1      no   I  hulls. 

Report  \  is  n  brief  review  oi  the  work  of  the  Commis- 
sion  since    its  oreatlon    In    1906.     The    report    contntns   a    list 

,,i   i  in    '..H a  experts  on     i  •■  n  •    | , ,  ,  i i   consulted   bj    the 

n ,      iho    in,,       iii..    oreatlon    ,,i    .«    new     commli    Ion 

•  ,i    with    i  in-  dutj    ol    •  .i  i  i  ■  mi     out    i  in    oi.,  ni    h  hlch    the 

|   C n"     o,"   >'.'ii  ■•  ooi end  In   i  he  Ana  I   i  sport   «  hli  h 

n  expects  to  Ale  bj     Iprll  SO 


Some     I,., I.        ,,n     lew    ,     '•     :i  ml     r:i  I  h.ire     disposal     ill      \    i  i  iHi 

E i ■  ■ . i n  cities  are   riven   in  "Dallj    Cor   ulat    and  Trade   Re- 

1914    (Washlni  ton,    1 1    C„    Di  pai  tmenl    of 

nil         Tl I, n     to    li.iv Il   ii    01 in 
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merce.  The  value  of  the  notes  would  have  been  increased 
had  they  been  written  with  a  fuller  knowledge  of  the  sub- 
jects treated,  so  emphasis  could  have  been  laid  upon  the 
more  significant  of  the  various  facts  presented  for  each   city. 


Reviewed  by  ROBERT  W.  BOYD* 

»E.VERAL    SPECIFICATIONS    FOR    CONCRETE    AND    REIN- 
FORCED   CONCRETE,     Including    Finishing    and    Water- 
proofing— By    Jerome    Cochran,    Jun.    M.    Am.    Soc.    C.    E., 
author    of    "Cement    Specifications,"     "Inspection    of    Con- 
crete  Construction,"    etc.      New    York:      D.    Van   Nostrand 
Co.  Cloth;  6x9  in.;  pp.  xxiii   ■+•   274;  21  text  figures.     $2.50, 
net. 
This   compilation    of    specification   data,    culled   from   many 
sources,    covers    practically    the    entire    field    of    concrete    and 
reinforced-concrete    construction.      The    chapter    headings    are 
a  fair  indication  of  the  scope  and  general  arrangement  of  the 
book: 

Concrete  Materials:  Proportioning  and  Mixing  Concrete; 
Forms  and  Centering;  Steel  Reinforcement:  Transporting  and 
Placing  of  Concrete;  Finishing  Concrete  Surfaces;  Water- 
proofing Concrete  Work;  Design  of  Reinforced  Concrete;  Re- 
inforced-Concrete   Building  Construction. 

The  preface  reviews  the  work  of  the  several  committees 
on  concrete  and  reinforced  concrete.  An  introduction  out- 
lines the  essential  elements  in  concrete  construction,  and  an 
appendix  gives  the  formulas  suggested  by  the  Special  Com- 
mittee on  Concrete  and  Reinforced  Concrete  of  the  American 
Society  of  Civil  Engineers.  At  the  ends  of  the  chapters  are 
numerous  references  to  literature  bearing  on  the  matter  dis- 
cussed. 

There  are  designers  who  will  be  disappointed  in  not  find- 
ing in  this  work  specification  forms  already  prepared  which 
they  may  adapt  to  their  own  uses  without  much  labor.  How- 
ever, the  generally  logical  arrangement,  the  exhaustive 
treatment  of  the  subject  matter  and  the  ease  with  which  in- 
dividual items  may  be  found  by  means  of  the  numbered 
paragraphs  and  an  excellent  index  are  valuable  attributes 
which  go  far  toward  making  up  for  the  many  shortcomings 
of  the  book.  It  should  not  be  a  difficult  matter  to  prepare 
a  specification  for  almost  any  concrete  structure  from  the 
mass  of  information  here  presented.  The  preparation  of  the 
book  has  undoubtedly  required  much  time  and  labor,  not 
without  result. 

!f  a  book,  such  as  the  present,  gains  in  value  as  it  omits 
lal  not  strictly  germane  to  its  subject  together  with 
lal  of  questionable  verity  or  small  practical  value,  the 
present  work  of  the  author  could  be  considerably  abridged 
without  impairing  its  usefulness.  The  value  of  the  introduc- 
tion, occupying  more  than  eight  pages,  is  not  apparent  in- 
Ismuch  as  the  experienced  engineer  will  find  therein  nothing 
lew  either  in  material  or  statement,  and  the  beginner  will 
And  little  that  will  be  instructive  without  amplification.  In 
act  die  Introduction,  with  the  exception  of  ti>e  last  para- 
graph, might  well  ti.  umitted.  and  the  last  paragraph  m  ikes 
unnecessary  a  lame  pari  of  the  preface.  Although  the 
article  on  detailing  reinforced-concrete  structures  and  on 
drafting-room  practice,  occupying  twenty-five  pages,  is  of 
undoubted  value,  it  is  out  of  place  in  a  book  on  specifications. 
ii'-rous  other  Instances  paragraphs  are  Included  which 
add  nothing  but  bulk. 

A  large  amount  of  explanatory  matter  has  been  included, 
combined  with  specification  forms.  In  compilations  of  tins 
kind,  a  certain  amount  of  text  is  necessary  and  desirable  by 
'  or  caution,  in  the  present  work,  had 
this  material  been  excluded  from  the  numbered  paragraphs 
et  forth  Independent!}  In  different  type,  the  specifica- 
tion forms  could  h  i  with  greater  ease  and 
the  usefulness  <if  the  book  enhanced,     li   Is  <t. >u DLful  whether 

otes    manj    of   the 
menti     ol     the    Jolnl    Committee,     while    the    author's 

sill. slim'  Hi.       text,     w  ill     add      to     (he     audi...  II 

oharactei  of  the  book.     There  are  a  number  ..i  usi 
tlona.     A    few    Inconsistencies,    sometimes    in    the   same 
graph,    require   correction.     The   texl    is   marred    In   ..    number 
of  places  bj    tl  ind   forms  of  expression   which 

if   in ii    actually    Incorrect   an-  .  ,  , ,,,,,, , 
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viewed   at  a  distance  of  time,   but   vitally   important  to  com- 
munities like  Galesburg  at  one  period  of  their  existance,  an 
well   worthy    of  a    place    in    a    city's    history. 

In  15S7-'SS  the  Atchison,  Topeka  &  Santa  Fe  Ry.  had  sur- 
veyed its  main  line  from  Kansas  City  to  Chicago  so  that 
it  was  about  ten  miles  sjuth  of  Galesburg,  111.  The  citizens 
of  Galesburg  wanted  the  railway  to  pass  through  the  city, 
although  it  was  f.lready  on  the  line  of  the  Chicago,  Burling- 
ton  &   Quincy   R.  A. 

After  the  use  of  rrany  influences  the  Chief  Engineer. 
A.  A.  Robinson  was  persuaded  to  visit  Galesburg.  After 
being  entertained,  as  only  a  man  whose  say-so  is  of  such 
vital  importance  ever  is  entertained,  he  said  he  would  con- 
sider a  location  through  Galesburg  if  the  city  would  furnish 
station  grounds,   right-of-way  and  other  inducements. 

The  little  book  before  us  relates  how  all  this  was  done, 
giving  much  interesting  correspondence  between  the  parties 
to  the  contract.  One  of  the  final  letters,  from  W.  B.  Strong, 
then   President  of  the  Santa    Fe.   emphatically   denies   that    the 

railway   would   have  been  built  through  Galesburg   anyway 

a  pernicious  rumor  which  the  letter  implies  was  gaining 
currency  some  ten  years  after  the  transaction  had  been  com- 
pleted. 

The  book  is  illustrated  with  portraits  of  some  of  the  chief 
participants. 


GOVERNMENT  OWNERSHIP  OF  RAILWAYS— Bv  Samuel  O 
Dunn.  Editor  of  the  "Railway  Age  Gazette"  author  of 
"The  American  Transportation  Question."  New  York  and 
London:    D.    Appleton    &    Co.     Cloth:    5x8    In.;    pp     vii  -  400 

§1.50,    net. 

Within  the  past  few  years  there  has  been  a  very  marked 
development  of  the  policy  of  government  regulation  and 
control  of  the  railways  in  this  country  and  numerous  steps 
have  been  taken  toward  the  increased  practical  application 
and  enforcement  of  this  policy.  There  has  been  a  less  im- 
portant growth  of  the  idea  of  government  ownership  of  rail- 
ways, and  ac  yet  there  has  been  no  practical  application  of 
this,  for  government  ownership  of  our  railways  in  Panama 
and  the  Philippine  Islands  is  under  conditions  entirely  dif- 
ferent from  those  obtaining  in  North  America.  Mr.  Dunn's 
book  deals,  therefore,  with  a  question  of  public  interest  and 
importance   at   this   time. 

The  first  period  of  railway  affairs  in  this  country  was  that 
of  private  ownership  and  management  with  practically  no 
governmental  regulation.  Several  causes  have  led  to  a  grad- 
ually increasing  creation  and  exercise  of  regulator]  power 
by  the  government,  and  this  action  has  not  yet  reached  its 
full  development.  A  problem  which  is  being  brought  more 
and  more  prominently  before  the  public  mind  is  whether  the 
present  policy  of  private  ownership  and  management  under 
government  regulation  shall  he  continued,  or  whether  a 
further  and  very  radical  step  shall  be  made  to  tn.  policj  oi 
government  ownership  of  the  railways. 

In  this  hook,  the  different  systems  in  force  in  other  coun- 
tries are  discussed,  with  their  results  in  regard  to  service 
lat.-s.  finance,  labor  conditions,  economy  ami  political  effects] 
The  information  is  presented  very  fairly  and  judiciously,  and 
appears  to  warrant  the  author's  conclusions  aa  unfavorable 
to  the  adoption  ,.!'  the  government  ownership  policy  in  this 
country.  The  difference  in  political,  social  and  economic  con- 
ditions strongly  supports  this  view.  For  Inst 
pointed  "in  that  th.  successful  results  of  government-owned 
railways  in  Prussia  aie  obtained  under  conditions  as  to  form 
of  government  and  political  institutions  which  people  in  this 
country  would  "regard  as  inconsistent  with  the  rights  of  the 
individual  to  greal  freedom  of  action  and  with  th<  right  of 
>eople  as  a  whole  i,,  govern  themselves."  'I'm.-  same  ap- 
plies very  largely  In  tin  case  of  th<  governmi  it-owned  rail- 
ways  of  Japan. 

Th.-  countries  outside   of  the   United   States   which   p 
Hi.     most    valuable   experience   in    regard    to   private   ownership 
•"''■    Bi  I       nee,    Canada    and    Argentina.      In     England 

there     is     now     an  nation)      for 

'me.      partial 

ownership    of    railways    is    on    the    increase.      The    countries 

which   present    the    most    valuable   experience   iii    regard    to 

ernment    ownership   are  Germany,    Pi 

bin. I.     Italy,     Allsliia-llun  !,a.     Canada     and     Japan. 

it  is  the  author's  opinion  that   tin-  results  of  the  Introduc- 

'     government     ownership    of    railways    in     this    countrj 

would    b.     about    as    follows     i.    increase    In    expenses     .'.    no 

safely    in    .  ,  l.ss    rapid    development    ,,f    the 

railwaj    system;    i  :..    hither   freight 

(whlli     low    freight    rates    are    of   more    benefit    t< 

no  Improvement  of  labor 

"lis     without     Imposing     additional     burdens    in     th.      way 
•  Ight     rales    or    taxes,    and    7.    a     tendon. '\     |o 
corrupt     rather    than     tO    1 1 1 1  r  I  f  \      polities 
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The  descriptions  and  conclusions  are  presented  readably 
and  concisely,  and  yet  convincingly,  bearing  evidence  that 
the  author  has  analyzed  and  considered  his  subject  carefully, 
even  though  he  undoubtedly  is  opposed  to  the  policy  of  gov- 
ernment ownership.  But  no  author  competent  to  discuss  the 
subject  could  be  free  from  a  definite  opinion  in  favor  of  one 
or  other  side  of  the  question,  and  the  treatment  of  the  sub- 
ject in  this  case  indicates  reasoning  and  not  prejudice  as  the 
basis    of   the    conclusions. 

Grsipfcilcs  ©fCs»Siimes  smadl  Trusses 


Reviewed   by   LEWIS    E.    MOORE* 
ELEMENTARY     GRAPHIC     STATICS— By     John      T.     Wight. 
Lecturer    in    Machine    Design    and    Prime    Movers,    Henot- 
Watt  College,   Edinburgh.    New  York   and  London:     W  hit- 
taker  &  Co.    Cloth;   5xS   in.;   pp.  xii    +   227;   135  text  illus- 
trations.     $1.25,    net. 
The   volume   under   review    is   intended   to   present   Graphic- 
Statics  to  the  first-year  students  of  British  technical  schools. 
The  first  chapter  takes  up  definitions  and  specifications   of 
forces,  resultants,  etc.     The  second  chapter  treats  of  the  com- 
position  and   resolution   of   forces   in   simple   cases   of  concur- 
rent  forces.     The  third   chapter  is  devoted   to   the  solution   of 
various  problems,   principally   those   having   to   do  with  cranes 
of   different   types.      The   author    then    takes   up    the    composi- 
tion    of    non-concurrent    forces,     the     funicular     polygon,     the 
graphical   representation    of  moments   for   various   systems   of 
forces,    including   couples,    and   closes   with   two   pages   of  ex- 
amples.      The    next    chapter    treats    moment    and    shear    dia- 
grams  by    graphical   and    combination    methods.      Many    differ- 
ent  cases  are  illustrated.      The   sixth   chapter    takes   up   beams 
with    rolling   loads.      The    maximum    moments    and    shears   are 
calculated    and    graphics    are    only    used    to    represent    the    re- 
sults   of    calculations.      Chapter    VII    discusses    and    illustrates 
17    varieties    of    roof    trusses    and    shows    how    to    draw    stress 
diagrams    for    dead    loads,    although    much    unnecessary    work 
is  done  because  diagrams  are  drawn  for  both  halves  of  sym- 
metrical   and    symmetrically    loaded    trusses.       The    next     two 
chapters    treat    various    cases    of     unsymmetrical     loads     and 
wind     loads.       Several     trusses    are    illustrated,     and     the    dia- 
grams  drawn  for  them. 

Braced      beams      and      girders      are      next      considered,      be- 
ginning  with   a    trussed   stringer.     The  author  makes  the  un- 
qualified   statement    that    the    stress    in    the    center    post    is    % 
of   the    center   load   on    the   beam,    which    is   by   no    means   al- 
The  author   takes   occasion    to    illustrate   the   Fink 
tollman    trusses    In    the    form    in    which    they    were    used 
ridges,    and    states    that    the    former   is    "largely   used    in 
and    Pratt    trusses   and    lattice   girders  are 
illustrated  and   solved.     Chapter  XI   treats  centers  of.  gravity 
and    moments   of   Inertia    by    graphical    methods,    and    the   final 
takes     up     retaining     walls    and    some    earth    pressure 
theories  very  briefly. 

In    the   opinion   of   the    reviewer   the   book    goes   too   Ear   in 

certain    directions    and    nol    far    enough    in    others.      For    in- 

!    .,!,.    oi    two   varieties  of  trusses   would 

plj     sufficient     to   ill  i     drawing    of   dead-stress 

diagrams,    while    no   less   than    17    are   shown. 

The  book  might  bettei  be  called  the  "graphics  of  cranes 
and  trusses,"  foi  it  treat*  of  little  else.  Of  the  real  theoi  j  of 
graphics  not  enougl  for  Instance,  the  correction  of 

a  funii  on,  oi    the   passing    ol    the   polygon   through 

two  oi    three  given    points,   Is  nowhen    touched    upon,   neithei 
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this  volume  was  "intended  fo"'  the  general  public"  and  "col- 
lege classes"  and  not  "for  medical  students,  practicing  physi- 
cians or  biologists  of  any  kind."  Earlier  in  their  Preface  the 
authors  make  it  plain  that  the  object  of  their  book  is  to  se- 
cure the  cooperation  of  "an  intelligent  body  of  citizens'  in 
the  disease-prevention  work  heretofore  carried  on  chiefly  by 
"laboratory  investigators,  physicians  and  public  health! 
officials. 

Judged  by  the  standard  outlined  the  book  must  be  con- 
sidered a  success  and  worthy  of  wide  circulation  and  reading. 
It  deals  in  plain  every-day  language  with  disease-prevention 
and  health.  Specific  diseases  are  considered,  including  some  ■ 
that  are  not  in  the  communicable  class.  There  is  a  separate  i 
chapter  on  disinfection  and  disinfectants.  Sanitary  engineer- 
ing topics  are  not  listed,  although  the  value  of  pure  water 
and  the  relation  of  sewage-polluted  water  to  typhoid 
fever   are    clearly    stated. 


A  READER  OF  SCIENTIFIC  AND   TECHNICAL  SPANISH   for 
Colleges     and     Technical     Schools,     with     Vocabulary     and 
Notes — By    Cornelis    DeWitt    Willcox.    Lieutenant    Colonel, 
United    States   Army;    Professor,    U.    S.    Military    Academy; 
New    York:    Sturgis    &    Walton.      Cloth;    5x,S    in.;    pp.    588; 
57   text  figures.      $1.75,   net. 
An    engineer's    knowledge    of    a    language    must    necessar- 
ily   be    more    comprehensive    than    that    of    most    laymen.      In 
addition  to   the  standard  vocabulary  he  must  be  familiar  with 
a    long    list    of   technical    terms   and    idioms,    if    he    is   to    make 
use   of   the    language.      To   aid    in    gaining    this    familiarity   is 
the  object  of   the   Spanish   reader  before  us. 

The  book  is  designed  for  use  in  colleges  and  technical  in- 
stitutions, but  it  is  just  as  applicable  to  home  study,  pro- 
vided the  reader  already  has  some  knowledge  of  the  lan- 
guage. The  book  includes  a  very  good  Spanish- English  tech- 
nical   vocabulary. 

The  19  chapters  cover  most  of  the  subjects  concerning 
which  an  engineer  should  be  conversant:  physics,  chemistry, 
steam,  railroads,  automobiles,  airships,  submarines,  bridges, 
minerals    and    topography. 

At  first  blush,  it  might  appear  that  the  author  had  striven 
to  cover  too  much;  but  since  his  object  was  not  to  teach 
engineering  but  engineering  wording,  broadness  was  es- 
sential. 


THE   IMPROVEMENT  OP  TOWNS   AND  CITIES   or   the   Prac- 
tical   Basis    of   Civic    Esthetics — By    Charles    Mulford    Rob- 
inson,   author    of    "Modern    Civic    Art,"     "The    Width    and 
Arrangement    of    Streets,"    "The    Call    of    the    City,"    etc. 
Fourth    revised    edition.      New    York    and    London:      G.    P. 
Putnam's  Sons.      Cloth;   5x7   in.;    pp.   xv   +    313.      $1.25,    net. 
By    "improvement"    the    author    has    in    mind    esthetic    im- 
provement,  but    under   "Foundations  of  Civic    Beauty"    he   first 
discusses    the   site  of   the  city,    the    street   plan,    bridges,    street 
paving,  cleaning   and   lighting.     Under  "Beauty   In  the  Street." 
he    dials    further    with    such    practical    matters   as    wires,    the 
smoke   nuisance   and    noise.      In   other   parts   of   the   book   are 
found    chapters    on    parks    and    playgrounds,    architecture    and 
sculpture    and    the    betterment    work    of   private    organizations 
and   public   officials. 

The  book  first  appeared  a  dozen  veins  ago  and  has  since 
been  "revised"  three  times.  All  the  revisions  appear  to  have 
been  slight,  but  this  matters  less  in  this  particular  book  than 
in  many  others  since  it  Is  concerned  more  particularly  with 
principles  and  Inspirations  which  change  but  slowly  If  at  all. 


PRICTIONAL    RESISTANCE    IN    ARTIFICIAL     WATERWAYS 
Bj    V      m    Cone,    R.    E.   Trimble  and    P.   S.   Jones.      Bulle 
tin   194,   Agricultural    Experiment   Station  of  the  Colorado 
Agricultural   College,    Port    Collins,   Colo.      (The    work    on 

which  this  report   Is  based   was  done  under  i operative 

agreement  between  the  Office  "i  Experiment  Stations  "i 
the  U,  s.  Department  of  Agriculture  and  the  Colorado 
Experiment  Station.)  Paper;  6x9  In.;  pp.  is,  illustrated, 
rii.  object  of  the  studies  reported  on  in  this  bulletin  was 
to    mm   to  the  available   Information  on  proper  values  of  the 

i  i hi    "i    i  oug  hnei  i    In    vai  loui    I  j  pei    ol    artificial   «  atei 

ways."     inning   the   Irrigation   Beasom    ol    1912   and    1918   field 

were    made    upon    steel,    reinforced  icrete    and 

timber    flumes,    earth    and    ■ irete  lined    canals,    timber    and 

i.     chutes,    and    Inverted    siphons    or    wood*stave    pipe. 
The    various    waterwayi    studied    were    located    on    Irrli 
works  in  hIx  different  Colorado  valleys. 

r.    ni.      del  '  he   t  o  i'ie   of   "n,"   obsei  \  aliens   wei  ■ 

on    ii"    losi    "i    i"  "i   i"   watei    Rowing    through   siphons. 
Curt  eni   metei    mi  asurenv  i  Iso  made,   vet  I  leal   in  loi 

iiv  curvei    plotted    ind   the  Intei  ration  and  single  point   meth 

ods   w« I    with   the  multiple  point    methods,  as  re- 



i  I-    Investigation     an    fl id    bj    mi  ana   of   text,    line 

drawlngi     and    halftone    view-.      The    data    aeoured     ind    oon 
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elusions  drawn  are  concisely  presented.  The  bulletin 
promises  to  be  of  much  interest  and  value  to  all  interested 
in  the  flow  of  water  in  open  channels  and  in  certain  kinds  of 
siphons. 

Tib©  B^isaia©ss  ©©eft©®" 

INVESTIGATING    AN    INDUSTRY;    A    Scientific    Diagnosis    of 
the    Diseases    of    Management — By    William    Kent,    author 
of     "The     Mechanical     Engineer's     Pocket     Book"     and     of 
"Steam  Boiler  Economy,"   With  an   Introduction   by  Henry 
L.    Gantt,    author    of    "Work,    Wages    and    Profits."      New- 
York;    John    Wiley    &    Sons,    Inc.       London;     Chapman    & 
Hall,  Ltd.     Cloth;  5x8  in.;  pp.  xii    +    126.  $1   (4%  shillings), 
net. 
Mr.   Kent's  thesis,  as  explained  by   Mr.  Gantt  in   the  pref- 
ace  to   this   book,    is   that   "scientific   management"   relates   to 
every  phase   of  industry,   including  the  functions  of  directors 
and  salesmen.      By  "scientific  management,"  one  gathers  from 
the  first  few  pages,  is  meant  the  constant  scrutiny  of  product, 
processes,    machines,    labor,    supervision,    investment,    market, 
etc.,   to    see    if  all    demonstrated    improvements   are    or    can   be 
well    applied    and    false    efforts    eliminated,    reduction    of   pro- 
ducing   cost    being    the    goal. 

The  discussions,  after  the  first  dozen  pages,  take  narrative 
form.  The  story  turns  about  an  industry  which  lost  $15,000 
one  year  and  made  $69,000  the  second  year,  the  latter  all  on 
account  of  increased  production.  The  market  is  supposedly 
invaded  by  a  competitor.  One  of  the  directors  realizes  that 
there  is  not  business  enough  for  all  and  that  with  reduced 
production  continued  losses  are  before  the  company.  The 
perturbed  directors  finally  call  in  a  "business  doctor"  who 
tells  them  he  is  an  ex-physician,  explains  how  he  proceeds 
to  diagnose  plant  failures,  and  describes  the  seven  bugs  in 
business  which  he  first  looks  for.  Th"  upshot  of  the  matter 
is,  of  course,  that  they  accept  his  services  and  he  begins  his 
probes  in  the  concern's  activities,  disclosing  things  which  a 
"scientific  management  expert"  has  not  unearthed  in  the 
scientifically  perfect  factory  system  that  the  technically  per- 
fect but  narrow-minded  factory  manager  has  designed.  The 
scheme  that  the  Doctor  works  out  for  developing  the  com- 
pany so  that  its  plant  is  best  utilized  and  its  selling  methods 
safer  are  interestingly  told.  Probability  limit  is  almost 
reached,  however,  when  most  of  the  old  directors  efface  them- 
selves and  install  as  their  successors  the  works  manager,  the 
sales  manager,  the  old  chief  clerk  and.  of  course,  the  Doctor 
who  has  an  option  to  purchase  20%  of  the  stork  at  90,  as  his 
fee    for    moving    the    concern    back    from    the    precipice. 

There  are  a  few  touches  about  the  book  which  might  lead 
the  reader  to  think  that  the  author  considers  himself  the 
Doctor  and  this  story  a  composite  of  his  personal  experiences — 
plus   considerable    Imagination. 
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the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all. 
Of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  Inclosing  postage.  Persons  who  arc  in  doubt  as  to 
the  means  to  !,«■  pursued  to  obtain  copies  of  the  publications 
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members,   etc      The    papers   win    appear,   as   usual,   in   a  sep- 
arate  volume. 

AMERICA'S   TRIUMPH     VT    PANAMA;    Panorama    and    story 
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DIE  BERECHNUNG  VON  BOGENPORMIGEN   STAUMAUERX 
[Doctor     dissertation] — By     H.     Ritter.       Karlsruhe.     Ger- 
many:    J.  Lange's  Buchdruckerei,  Waldstrasse  13.     Paper- 
6x9  in.;   pp.    S3;   30  text   figures. 
BULLETINS    OF    THE    ENGINEERING    EXPERIMENT    STA- 
TION,   UNIVERSITY     OF     ILLINOIS     (Urbana,     111.)— Vol. 
VIII,     Bulletins     5S-62,     May-December,     1912.       Vol       IX 
Bulletins     63-67,     January-June,     1913.       Cardboard;      6x9 
in.;    illustrated. 
CHEMISCHE    APPARATUS:    Zeitschrift    fur   die    Maschinellen 
und     Apparativen     Hilfsmittel    der    Chemischen     Technik 
Leipzig,    R.:    Otto    Spamer.      Vol.    I,    No.    1.      Paper;    9x12 
in.;    illustrated.      Quarterly,   4    Marks. 
A   new    publication    dealing    with    the    development   of    ma- 
chines   and    apparatus    used    in    the    chemical    industry.    Pub- 
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COAL   WASHING   IN   ILLINOIS — By    F.    C.    Lincoln.      Urbana, 
111.:     University     of     Illinois.       Bulletin     69,     Engineering 
Experiment  Station.      Paper;   6x9   in.;   pp.   110;   illustrated. 
50c. 
CODE     OF     SUGGESTED     ORDINANCES     FOR     SMALL     MU- 
NICIPALITIES— Adopted    by    the    National    Board    of    Fire 
Underwriters,    135    William    St.,    New    York,    and    the    Na- 
tional   Fire    Protection    Association,    87    Milk    St.,    Boston, 
Mass.      Paper;    6x9    in.;    pp.    24. 
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tion     and      Equipment     of     Buildings,      Automobile      Garages, 
Equipment  and  Operation  of  Picture  Machines  and   Inspection 
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COMMISSION     REGULATION      OF     PUBLIC     UTILITIES:     A 
Compilation  and  Analysis  of  Laws  of  Forty-Three   States 
and    of    the    Federal    Government    for    the    Regulation    by 
Central     Commissions     of     Railroads     and     Other     Public 
Utilities.       New     York:     National     Civic     Federation,     De- 
partment    on     Regulation     of     Interstate     and     Municipal 
Utilities,   1   Madison  Ave.      Cloth;    6x9  in.;   pp.   12S4.      $s.50. 
CONDENSED    RETORT    OF    THE    INVESTIGATION    OF    RE- 
INFORCING   BARS    REROLLED    FROM    STEEL    RAILS — 
By    W.     K.     Hatt.       (Conducted     under    Instructions    from 
Sub-Committee    V,    on    Steel    Reinforcing    Bars,    of    Com- 
mittee    A-l,     American     Society     for     Testing    Materials.) 
Philadelphia,     Penn.:     Prof.     Edgar     Marburg,     University 
of    Pennsylvania,     Secretary.       Paper;     6x9     in.;     pp.     31; 
illustrated. 
DANGERS   TO   WORKERS    FROM    DUSTS   AND    FUMES   AND 
METHODS    OF    PROTECTION— Washington,    D.     C:     Bu- 
reau   of    Labor    Statistics.      Bulletin    127.      Paper;    6x9    in.; 
pp.   22;    illustrated. 
ECONOMICS     OF    INTERURBAN     RAILWAYS— By     Louis     E. 
Fischer,     Consulting     Engineer.        New     York     and     Lon- 
don:  McGraw-Hill  Book   Co.,  Inc.   Cloth;   5xS   in.;   pp.   ix    + 
116.      $1.50. 
THE   ELECTRIC    FURNACE,    Its   Construction,    Operation   and 
Uses — By  Alfred  Stansfield,  Birks  Professor  of  Metallurgy 
in    McGill    University.      Second    edition,    revised,    enlarged 
and  reset.     New  York  and  London:  McGraw-Hill  Book  Co., 
Inc.      Cloth;    6x9    in.;    pp.    xiii  +  415;    155    illustrations.      $4, 
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ELECTRICAL     ENGINEERING     PROBLEMS — Part     I,     Direct 
Current     Circuits    and     Apparatus;     Part     II,     Alternating 
Current     Circuits     and     Apparatus.       By     F.     C.     Caldwell, 
Professor     of     Electrical     Engineering,     Ohio     State     Uni- 
versity.    New  York  and   London:   McGraw-Hill   Book   Co., 
Inc.      Cloth;   6x9   in.;    pp.    105.      $1,   net. 
ELEMENTARY     STATICS;    A     Supplement     to     Franklin     and 
MacNutt's     "Mechanics     and      Heat."      South     Bethlehem, 
Penn.:   Franklin,   MacNutt   &   Chailes.      Paper;    6x9   in.;   pp. 
45;    65    text    figures.      50c. 
ELEMENTS     OF     ALTERNATING     CURRENTS:     Instruction 
Paper — Prepared  by  John   Mills,    Engineering   Department, 
American  Telephone  &   Telegraph  Co  .   formerly   Professor 
of   Physics   and    Electrical    Engineering,    Colorado   College. 
Chicago,  111.:   American   School   of  Correspondence.  Cloth; 
6x9    in.;    pp.    94;    74    text    figures.      50c. 
ERNEST    KEMPTON     ADAMS     FUND     FOB     PHYSICAL     RE- 
SEARCH— Publication   No.   7;   Neuere  Probleme   der  Theo- 
retischen     Physik     (Six     Lectures     Delivered    in    Columbia 
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Physics,     University     of     Wurzburg;     Lecturer    of     Mathe- 
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zig   and    Berlin:      B.    G.    Teubner.      Paper;    10x1::    in.;    pp. 
76;   Illustrated. 
THE     ESTHETIC     TREATMENT     OF      CITY      BRIDGES— By 
Henrv   Grattan    Tyrrell,    Consulting    Engineer,    Evanston, 
111.       [No.     101,     "The     American     City"     Pamphlets]     New 
York:    The    Civic    Press,    93    Nassau    St.       Paper;    7x10    in.; 
pp.   x;   Illustrated.     15c. 

FACTOR?  ORGANIZATION  AND  ADMINISTRATION  -By 
Hugo  Dlemer,  M.  Am,  Soc  M.  E.,  Professor  of  Industrial 
Engineering,  Pennsylvania  state  College  Second  edi- 
tion, revised,  enlarged  and  reset  New  York  ami  Lon- 
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FOWLER'S  MECHANICAL  ENGINEER'S  POCKET  BOOE 
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edition  Manchester,  England:  Scientific  Publishing  Co 
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HYDRAULIC  DATA — Bv  H.  D.  Coale,  Chief  Engineer, 
Pacific  Tank  &  Pipe  Co.,  Portland,  Ore.  Cloth;  5x8  in.; 
pp.  93;  illustrated.  $2.  [Sent  to  hydraulic  engineers, 
water-works  superintendents  and  those  directly  inter- 
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THE  JOURNAL  OP  THE  IRON  AND  STEEL  INSTITUTE,  Vol. 
LXXXVIII,  No.  2,  1913 — Edited  by  George  C.  Lloyd,  Sec- 
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Spon  &  Chamberlain.     Cloth;   6x9  in.;  pp.  7S3;  illustrated. 
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MACHINERY'S  HANDBOOK  for  Machine  Shop  and  Drafting- 
Room:  A  Reference  Book  on  Machine  Design  and  Shop 
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MASTER  CAR  BUILDERS'  ASSOCIATION — Proceedings  of 
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Jos.  W.  Taylor,  Secretary,  390  Old  Colony  Building. 
Leather;  6x9  in.  Part  I,  pp.  1-666;  Part  II,  pp.  667-1141; 
illustrated. 

THE  MATHEMATICAL  THEORY  OF  INVESTMENT— By 
Ernest  Brown  Skinner,  Associate  Professor  of  Mathe- 
matics in  the  University  of  Wisconsin  Boston,  New 
York  and  London:  Ginn  &  Co.  Cloth;  6x9  in.;  pp.  ix  + 
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BOOK  FOR  1914 — Baltimore,  Md.:  The  Norman,  Reming- 
ton Co.,  Manchester,  England:  Emmott  &  Co.,  Ltd. 
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pp.   16;   illustrated.     5   Kronen. 

THE  STORY  OF  THE  NATIONAL  FIRE  PROTECTION  AS- 
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A  TEXTBOOK  OF  PURE  MECHANISM — By  Frederick  H. 
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8YN0PSIS — The  history  and  general  features  of  the 
I  od  Canal  were  given  in  Engineering  Xews,  of 
Jan.  9,  191-3,  but  little  was  given  at  that  time  descrip- 
tive of  the  steamshovel  and  dredging  plant,  which  in- 
-  two  of  the  must  powerful  dipper  dredges  on  the 
coast.  The  following  article  describes  the  excavating  ma- 
chinery and  method  of  excavation  in  detail. 

During  the  past  year  little  work  has  been  done  upon 
the  approach  channels  of  the  Cape  Cod  Canal.  In  Cape 
Cod  Bay,  where  the  deep  water  exists  half  a  mile  from 


for  nearly  a  year  before  the  dipper-dredge  working  in 
from  Buzzards  Bay  reached  it.  During  this  interval,  the 
pump  made  scow  floatage  for  nearly  a  mile  (from  Sta-. 
316  tn  Sta.  277)  through  the 'marsh-land  of  the  shallow, 
tidal  Monument  River.* 

There  has  been  a  continuous  steamshovel  excavation 
for  the  past  three  years  by  an  average  plant  of  three 
70-ton  machines.  These  had.  at  the  beginning  of  the 
present  year,  removed  all  material  inside  the  canal  to 
an  elevation  8  ft.  above  mean  sea  level,  which  was  the 
limiting  depth  for  dry  excavation.  This  same  method 
has  in  the  past  year  been  made  available  for  deeper  ex- 
cavation by  the  installation  of  alternating-current  elec- 
tric-pumping machinery  and  the  maintenance  of  two 
earth-fill  dams,  whose  crests;  are  well  above  high  water. 


Fig.  i.  The  Cape  Cod  Canal  prom  thi  Watershed  Divide 

Cape  Cod  B n 


P.i  ii  l;\  i'|i  VI. I' 


the  entrance  ia  nearly  finished.    The  six-mile  chan- 
nel down  the  bead  of  Buzzards  Bay,  which  is  mure  than 

four-fifths  completed,  has  bee icupied  during  the  pasi 

.-.  only  two  dredges,  each  for  a  month.     Practically 

all  the  activity  b Nov.   I.   1912,  has  been  confined  i" 

the  advancement  of  tide  water  across  the  peninsula. 

TO    expedite     till-.    eWI'N      .  ■  111  .it      ll;l-     lierll     Hull,       |i,     faeill- 

iaie  lb,,  removal  of  as  much  material  a    possible  from  the 

inland   porl a  of  the  canal.     A    15-in.  sucti Iredge 

mantled  at  the  head  of  Buzzards  Baj  and  reassem 

bled    in   a    new    hull    in   a     ualnp   two   miles   inland.      Tins 

ma.  I pumped   ashore  material   from  the  canal  prism 

•Pho  P.  I        mall.  Bu  1 

data  n  I  by  E.  L.  Mi 

i  '..  .     S.'in.lu  |,  h.      \i 

i  Km! ....  i ,  Capi    I  •■•I  I  low  ii'. 


Three  70-ton  steamshovels  during  the  spring  and  sum 
nier  of  1913,  completed  to  low  water,  the  excavation  in 
a  stretch  a  half  mile  in   length    (between   Sta.  210  and 

233)   31 ft.   in   front   of  the  I  ape  I  ".I    Bay  heading. 

These  dredges  are  nov  the  excavation  down  to 

15  ft.  below  mean  sea  level  in  the  one  mile  reach  between 
this  partially  completed  section  and  the  heading  of  the 
siii  tion  dredge  cut  t  at  Sta.  2771  in  the  Monument 
River  on  the  Bu  ards  Bay  side,  to  which  reference  has 
Ween  made  abo\  i . 


•ti..     name    of   this    rl  tn    h  ive    undergone    a 

curloua   metamorpho  In   <••  merits  it   appears 

as  mii   India  n  imet    a  Iso  thi  "f  the  pres- 

'  In   the  official   rep 

n    was    called    Monumel     which    Is    the    name    with    wht. 

.  it.-. I    ii     in    oui     in   i 1 1    aummai  \      In     "Engrlni 

,    n     9     191 S      The   newer   atlasi  Monu- 

,  evident)]    fai   from  it-  original  meaning,  what- 
dltor. 
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Ten-Yard  Dipper  Dredges — Two  of  the  most  power- 
ful dredges  on  the  Atlantic  coast  are  at  work  in  the  tide- 
water headings.  They  were  designed  and  constructed  by 
the  American  Locomotive  Co.,  to  dig  the  Cape  Cod  Canal, 
and  were  assembled  at  the  head  of  tide-water  on  oppo- 


vance  of  the  cut  prevents  carrying  the  scows  ahead  of 
the  dredge.  The  crowding  engine  located  on  the  boom 
gives  the  positive  control  over  dipper-handle  manipula- 
tions necessary  to  move  the  bucket  in  or  out  at  will  to  suit 
any  location  of  the  scow  pocket.     The  forward  spuds  are 


Fig. 


•.'.  Tin:  Cape  Cod  Canal  from  the  Watershed  Divide  at  Bournedale,  Looking  Westward  into  the 

Monument  River  Atalley 


peninsula  where  they  were  launched,  in 
the  spring  of  1912. 

These  machines  were  10-cu.yd.  dipper  dredges  of  the 
Atlantic  type.  Their  design  is  especially  adapted  to 
heading  excavation,  where  lack  of  scow  floatage  in  ad- 


placed  18  ft.  back  of  the  bow  to  permit  the  boom  a  full 
90°  swing  on  either  side. 

The  structural  steel  hull  is  135  ft.  long.  42-ft.  beam, 
L2  ft.  deep  at  the  how  and  10  ft.  deep  at  the  stern,  and 
has  aboul    I  It.  freeboard.    Two  longitudinal  steel  trusses 


m  Dam  vi  tin  Wi-i  End  ok  thi  Dnwaterrd  Section  ;  Wateb  Delivered  Bit 

I  0  PUMPS  IN    i  hi     Ffl  i     I M  i  \s    Si  \   l,i  vi  l. 
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xtending  for  the  full  length  of  the  hull,  help  to  dis- 
ribute  the  weight  of  machinery  and  boilers,  and  afford 
lecessary  rigidity  against  digging  strains,  excessive  pin- 
ing-up  and  heavy  seas. 

I  The  boom  'is  of  the  box-girder  straight  taper  type,  of 
truetnral  steel.  It  carries  a  12xl5-in.  double-cylinder 
lompound-geared  crowding  engine,  and  an  independent 
Oouble-cvlinder  rock-hoist  engine.  The  dipper  handle, 
f  steel-plate  construction  reinforced  by  timber,  is  70 
t.  long  and  can  dig  in  40  ft,  of  water. 

An  18x24-in.  double-cylinder,  link-motion,  steam-re- 
rersing  main  engine  operates  the  hoisting  and  backing 
Irum-.  Compound  gearing  drives  the  grooved-steel 
louble-cone  hoisting  drum,  5-1  in.  in  diameter  at  the  sides 
ind  71  in.  at  the  center,  by  a  steam-ram-actuated  single- 
land  friction.  The  backing  drum,  driven  by  a  friction 
f  similar  type,  is  cylindrical  and  48  in.  in  diameter.  A 
0x1 1-in.  double-cylinder,  balanced-valve,  reversing  en- 
ine  swings  the  turntable,  which  is  on  the  main  deck  and 


furnished  by  two  double-furnace  Scotch  marine  boilers. 
There  is  in  addition  a  48-in.x8-ft.  vertical  auxiliary  boiler 
carrying  125  lb.  of  steam.  All  engines  except  those  lo- 
cated on  the  boom,  are  arranged  to  operate  either  con- 
densing or  noncondensing. 

The  buckets  are  round-nosed  with  manganese-steel  lip. 
The  equipment  includes  square-nosed  buckets  with  re- 
movable manganese-steel  teeth  for  rock  work.  One  dip- 
per cycle  occupies  40  seconds. 

The  dredge  equipments  include  two  three-drum  steam 
deck  winches  at  the  bow  and  two  steam  capstans 
at  the  stern  for  scow  handling,  surface  condenser,  large 
fresh-water  tanks,  10-kw.  electric-lighting  plant,  refrig- 
erating plant,  uptodate  fire  and  sanitary  arrangements, 
and  sleeping  accommodations  for  40  men. 

The  design  and  construction  of  these  machines  was 
under  the  personal  supervision  of  Thomas  Jardine.  Me- 
chanical Engineer,  Steamshovel  and  Dredge  Department, 
American  Locomotive  Co.,  and  A.  D.  Morris,  Mechanical 


Fio.   I.  Steam-Shovel  Excavation  in   Onwateki 
Shovels  Abe  15  Ft 

i.  of  h  Inch  the  i  urntable  is  a  si  rucl  ural 


Tim  pob  m;v    Dams; 


the  In 
fart. 
The  structural  steel  outboard  forward  spuds  are   12  in. 

.   U0   ft.   long,  and   are  set    back    fr the  bow    18 

ft.,  as  above  noted.     The  spuds  are  updated  by  12xl5-in. 
doulih  -cylinder  independent  engines  bj   means  of  '.''  pin. 
ing  ami   pin-up  cables.     The  stern  spuds  are  30  in. 
;  '.   b'5    ft.   long,  also  of   steel.     Each    is  operated   by 
in.  double-cylinder  engine  bj    means  of  ra<  k   and 
in 
The  '.''L.  in.  double  hoisting  cables  are  carried  from  the 
hoi  in   ■   drum  over  three  8-ft.  diameter  double-grooved 
i"  the  equalizer  on  the  bucket.     The  large  diam 
com  sharp  flexure.  The 
ii   i    65  ft.  high  and  made  oi  i  hannel-  and  lattii  ed 
sti  1 1  .  onsl  rucl  ion. 
s,,,; ;    '  ""'•  lb.  pre    nre  for  tiiiii.ni-  operation  ie 


t  'i:\ti;  w.   Section    betv  ei  n 
below  Mean  Sea  Level 

Engineer,  Manager  of  Furst-Clark  Construction  Co.,  at 

Sandwich,  Mass.    They  were  Imilt  in  the  Rogers  Loco - 

tive  shops  of  the  American  Locomotive  Co.,  at   Pati 
V  •'.,  and   reassembled  and   launched  on  Cape  Cod. 

Dredge  Performances— These  dredges  began  exca- 
vating the  Cape  Cod  Canal  on  Sept.  1.  L912.  The  dredge 
"Governor  Merrick"  was  moved  into  the  (ape  Cod  Bay 
heading  (which  was  at  thai  time  at  Sta.  130).  The 
dredge  "Governor  Warfield"  began  at  Sta.  100  to  deepen 
the  flotation  channel  which  then  existed  for  a  mile  up  the 
Monument  River.  During  the  fall  of  1912,  small  prog- 
ress was  made.  'The  customary  working  oul  of  di 
parts,  to  be  expected  in  all  new  machinery,  caused  fre- 
quent stoppage.  When  the  dredges  were  hauled  off  in 
January,  1913,  their  aggregate  excavation  since  starting 
»oik  failed  to  exceed  850,000  cu.yd.,  place  measurement. 
or  an  average  of  about   32,000  cu.yd.  per  machini 
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month.  One  was  taken  to  Boston  and  the  other  to  New 
York,  where  they  were  subjected  to  two  months  of  the 
repairs,  renewals  and  changes,  of  which  the  first  four 
months    of  operation   had   indicated  the  necessity. 

When  tin  "Governor  Warfield"  and  the  "Governor 
Herrick"  returned  to  the  canal  in  March.  1913,  they 
began  working  continuously,  three  8-hr.  shifts  per  day; 
each  has  since  then  averaged  very  nearly  100,000  cu.yd., 
place  measurement,  per  month.  In  .Tunc  and  duly,  1913, 
the  "Governor  Herrick"  sent  120,000  cu.yd.,  and  131,000 
cu.yd..  respectively,  to  Cape  Cod  Bay.  It  is  believed  that 
this  latter  figure  constitutes  a  record  heretofore  undupli- 
cated  by  any  dipper  dredge  in  existence.  It  is  even 
more  remarkable,  when  consideration  is  taken  of  the  con- 
ditions imposed  upon  a  machine  making  her  own  scow 
floatage  in  a  heading,  where  among  other  adverse  cir- 
scow  during  loading,  because  of  the  physical  impossibil- 
ity of  pushing  it  Ear  enough  forward  to  load  more  than 
the  three  head  pockets. 

In  August,  1913,  the  "Governor  Herrick"  encountered 
(near   Sta.    ISO)    most  adverse   digging.     The  substrata 


of  the  Cape  Cod   Canal   150,000  cu.yd.,   place   measure- 
ment, in  one  month. 

On  Oct.  1.'!,  however,  it  was  decided  to  set  the  ma- 
chine to  work  cleaning  up  the  Buzzards  Bay  channel  off 
Wings  Neck  (between  Sta.  590  and  630),  where  much 
numb  weal  her  prevented  the  excavation  for  the  month 
from  exceeding  '.to, (too  cu.yd.  The  transfer  was  made  in 
older  to  permit  the  steamshovels  to  work  in  the  un- 
watered  section  between  the  headings  until  the  "Governor 
Herrick"  reached  the  east  dam  (at  Sta.  210),  which 
would  require  at  least  three  months.  The  "Governor 
Warfield"  would  have  reached  the  dam  at  the  west  end  of 
the  shovel  sump  in  less  than  a  month.  A  small  6i/o-cu. 
yd.  dipper  dredge  was  therefore  placed  in  the  west  or 
Buzzards  Bay  heading  and  the  "Governor  Warfield"  was 
left  available  for  channel  excavation. 

Since    Nov.    1,    1912,    the    distance    across    Cape 
separating  tide-water  had  been  decreased   12,000  ft 
this,  over  one  mile  was  made  on  the  Cape  Cod  Bay 
The  Buzzards  Bay  heading  has   been  advanced  nearl 
7000  ft.  up  the  Monument  River. 


Cod 

Of 
iide. 


in     .'..  'fin    10-Cu.Yd.  Dippeh  Dredge  "Governor   Herrick"  at  the  Point 

oi  Oi.i  \  1 1  st  < 'i  \  1 1 1;  Lin i  Cot 

ted   with   the   boulders,   with  To  make  the  rate  of  advance  as  great  as  possible,  the 

which   the  glacial   drift   of   this   region  abound-.     Some  heading  cuts  were   made  of  the  smallest   size   in   which 

itate  the  dredge  kick-  -cows  ami  tugs  could  be  conveniently  handled.    The  head 

ing   bai                   opportunitj    for  drilling  and   blasting,  ings  consisted  of  two   tO-ft.  cuts  leaving  is  ft.  of  water. 

To  these  unfavorable  conditio!         most  entirel,i    can  be      Thi    opened  a  chai I  in  which  any  number  of  smaller 

attribuh                            I  and  September    I'M:;    the  fail  machines  could  be  placed  nl   work,  finishing  the  exeava 

■he  monthly  excavation  oi   I  Go  ernor      tion   to  the  full  depth  of  '.'.'>   ft.  i bs  the  full   bottom 

:                    to                                                            ...       i     ,„  »  iiltll    of    loo    ft,      On    the   <  'ape    Co, I    I'.av    side,    two    5  I  U 

month.  yd   dipper  dredgeB  were  thus  employed.    To  the  cleaning 

I  I i   Warfield"      up  plant  of  two  6-cu.yd.  macl is  on  the  Bu    ard     Ba} 

mi   the    I  been    more   form.  en    wn    ndded  the  15-in,    u  dredge  when  the 

nth  1 Idei     and  hardpan,  the      "Gover ■  Warfield"  entered  its  cut  in  July.     A.  6-cu.yd 

monthly  out  put  incrcft  ed  Iron,  50,000  cu.yd.  in  April  to      machine  working the  beginning  of  the  approach  char 

i           :  .'           main!                    ■    ol  m  l  in  the  mouth  of  the  Monument   River  completed  the 

■    Viigi    •  an, l  Septembi  i     1913  I'"     ard    Bu3  plant. 

and  during   the  find   ten  woe  of  Oct       -    thi  Th<    1, '. u.yd,  which  were  removed   from  ('ape 

'. II                iei n  Cod  between   Nov.   I.   I'll?,  and   Doc.   I.   1918,  leave  less 

nth,  ih.  ie  would      than  .: .yd,  of  the  total  of  17,000,000  to  I s 

Hon,  the  B  Baj  beading     eavated.     This   hae   produced   re  superficial   changes 
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h  than    the    work    of    former   years,    which    had    consisted 
I  largely  in  dredging  the  approach  channels. 

A  year  ago.  the  canal  was  nearly  completed  for  the 
i  first  three  miles  in  from  Cape  Cod  Bay  across  the 
I  marshes.  From  here  to  Bournedale,  a  distance  of  one 
mile,  the  canal  crosses  the  dividing  ridge  between  low 
rand  hills  through  a  flat  valley  1000  ft.  broad  and  about 
30  ft.  above  the  level  of  the  sea.  In  this  section,  steam- 
shovels  were  removing  the  last  of  the  dry  excavation  at 
that  time. 

From  Bournedale  to  Buzzards  Bay  the  canal  follows 
the  valley  of  the  Monument  River,  which  is  not  greatly 
above  sea  level.  Extensive  shovel  excavation  had  been 
carried  on  at  one  place  (between  Sta.  220  and  267)  where 
the  canal  cut  into  the  sand  lulls  rising  to  the  northwest. 
At  the  lower  end  of  the  river  only  6000  ft.  of  small  flo- 
tatton  channel  had  been  dredged.  There  were,  a  year 
ago,  several  places  in  this  stretch  between  Bournedale  and 
the  head  of  Buzzards  Bay  where  there  had  been  absolutely 
no  excavation.  The  Buzzard.-  Hay  approach  channel  was 
H2%  completed.  Today  Bournedale  could  become  a  sea- 
port. Cape  Cod  Hay  tide-water  extends  across  the  water- 
shed, and  the  dredge  "Go  ernor  Herriek"  is  excavating 
in  the  bed  of  the  upper  Monument  River. 

A  distance  of  12,000  F*.  separates  this  from  deep  water 
in  the  Monument  River,  which  now  exists  for  two  miles 
up  from  its  mouth  and  between  the  two  headings  steam- 
shovels  are  digging  to  15  ft.  below  sea  level.  When  the 
dipper  dredges  enter  this  interior  section,  which  will  be 
flooded  early  in  the  spring  of  this  year,  1<>  to  15  ft.  of 
water  will  extend  across  the  peninsula.  The  completion 
of  the  eleaning-up  excavation  and  the  riprapping  of  the 
slopes,  which  is  at  present  50$  completed,  will  occupy 
less  than  a  year.  Late  in  1914,  the  new  canal  will  be 
available  to  the  enormous  traffic  of  25,000,000  tons  that 
annually  rounds  Cape  ( lod. 

The  construction  work  is  being  done  through  the  ('ape 
Cod  Construction  Co.,  of  which  William  Barclay  Par- 
Bons,  of  New  York,  is  Chief  Engineer,  Eugene  Klapp.  of 
.\c\\  York.  Deputy  Chief  Engineer  and  Charles  T.  War- 
ing is  Resident  Engineer,  ai  Sandwich,  Muss.  The 
dredging  is  being  done  bj  the  Furst-Clark  Construction 
Co.,  of  Baltimore,  Md.,  and  Galveston,  Tex.,  of  which  II. 
8.  Andrew  is  the  General  Manager  at  Sandwich.  Mass. 
The  rteamshovel  work  is  being  done  by  the  E.  W.  Foley 
Construction  Co.,  of  New  York  City.  The  Degnon  Con- 
struction Co.,  of  New  York  City,  who  have  uearl]  c - 

pl(  tl  f]  the  3000  ft.  breakwater  on  the  Samlu  i<  h  beai  h  a! 
the  eastern  entrance  to  the  canal,  are  undertaking  the 
1 1 1  pap  work. 

:-■: 

Mettlfoodls   of  Payniragf   for   Wsvftes°= 
Worts   Manir&s 

San    Francisco,  Calif.,  being,  as  it   hope-,  on   the  eve 

ol    municipal  ownership  of  water-works,   its  supervisore 

ouncil )  secured  Prom  Percj  V.  Long,  cit}  attorney . 

an  opinion  as  to  \  m  for  meeting  the  i  osl  of 

water  mains.     Mi     Lon  with   ll missio 

a  IVw  statemeni  ion  f iliar  to  mosl  of 

tradei      i         foil 
V  pi  i  Ipalll  lea  om 

mains  is  to  charge  the  whole 
Ol     I    "i    tl I    tl i    ii    prlvati  iccord- 

; 

ih  put  in  iii..  ittni 

■  Mm,     the 


cost    of   which    is    chargeable   against    the    property    benefited. 

Subdivision  10  of  Section  2  of  the  Los  Angeles  charter 
provides  that  the  city  of  Los  Angeles  shall  have  the  right 
and  power  to  levy  assessments  on  property,  according  to 
frontage,  or  on  a  district,  according  to  benefits,  for  laying 
water  mains. 

The  objection  to  this  plan  is  that  the  city  conducting  a  wa- 
ter-works, engages  therein  for  purpose  of  profit,  and  the  busi- 
ness should  carry  the  burden  of  its  cost.  The  answer  made 
to  the  objection  is  that  the  city  does  not,  in  conducting  a 
water-works,  engage  therein  for  purpose  of  profit,  but  solely 
to  furnish  a  necessary  service  at  the  smallest  expense  to  the 
consumer,  and  that  profit  is  only  justifiable  to  pay  the  cost  of 
extension  to  the  main  system  and  to  cover  future  deteriora- 
tion and  replacement  in  the  system  and  things  of  a  kindrei 
nature. 

If  the  plan  should  be  carried  out  it  will  have  the  effect  of 
materially  lowering  water  rates,  making  the  cost  of  water  its 
actual    cost    of   production. 

Another  plan  that  has  been  followed  is  that  whenever 
property  owners  desire  the  extension  of  mains  the  property 
owners  shall  pay  the  cost  of  such  extensions  into  the  city 
treasury,  and  when  upon  a  proper  survey  it  is  shown  that  a 
permanent  annual  income  of  a  given  per  cent,  is  being  de- 
rived from  such  mains,  the  money  shall  be  returned  to  the 
property  owners  paying  the  cost  of  the  mains. 

A  third  plan  is  the  assessment  plan  to  which  is  coupled 
the  plan  of  paying  back  to  the  assessed  property  owners 
money  advanced  by  them  for  the  cost  of  the  extensions  when- 
ever the  returns  from  the  extensions  shall  warrant  such  re- 
turn. This  plan  is  different  in  theory  from  the  straight  as- 
sessment plan,  since  ultimatelv  the  cost  is  to  be  paid  out  ol 
the  profits  of  the  business.  It  saves  loss  of  interest  on  capi- 
tal invested,  and  obtains  the  capital  invested  from  the  re' 
turns  of  the  business. 

The  value  of  this  plan  is  that  it  provides  a  method  for 
paying  the  cost  for  the  laying  of  mains  without  the  issuance 
of  bonds  and  saves  the  interest  on  the  investment.  This  plan 
likewise  results  in  a  lowering  of  water  rates,  but  not  so 
materially   as   in    the    straight    assessment    plan. 

A  fourth  plan  is  for  the  city  itself  to  lay  the  mains  and 
entirely  assume  the  cost  thereof  through  issuance  of  bonds. 
The  objection  urged  to  this  plan  is  that  either  the  sinking 
fund  and  interest  must  be  obtained  fi-.nu  rates  collected  on 
tne  whole  system,  or  must  be  paid  through  yearly  taxation 
on  property  in  general.  If  the  entire  system,  including  water 
mains,  is  to  be  paid  out  of  future  revenues  it  is  urged  that 
water  rates  during  the  early  years  of  the  municipal  owner- 
ship of  the  system  must  necessarily  be  high  and  a  burden  on 
the    rate    payers. 

The  -barter,  as  it  is  now  framed,  permits  only  of  the 
fourth  plan.  The  only  method  laid  down  by  tin-  charter  to 
•(instruct  a  public  utility  is  to  pay  the  cost  thereof  out  of 
current  revenues  or  by  tin-  sale  of  bonds.  The  charter,  how- 
may  be  amended  so  as  to  permit  mains  to  be  laid  under 
the  first,  second  or  third  plan  outlined,  or  anj  other  plan  thai 
may  be  devised.  The  plan  to  be  adopted,  If  a  plan  other  than 
the  one  permitted  by  the  charter  is  to  be  followed,  is  a  matter 
of  polic]  to  !'•■  determined  bj  youi  Board  and  submitted  to 
the  people  in  the  shape  of  a  charter  amendment. 

:•: 

Deep   Caissons  and   liiu'ii    Pressures   were   employed   in    the 
construction  of  the  piers  tor  the   Boulak    Bridge  over  the  Nile 
;ii    Cairo,   completed   in    1912.      For  one  pier   the   bottom   of   the 
caisson    was    iii  '      ft.    below    the    water    surface,    while    for 
five  piers  the  depth   was   108   ft.,  and   the  air  pressure  ci 
reached   as    high   as   50    lb.      The    working    shifts    for    the    .In 
pressures   ranged  as   follow 
i'p   to   28   lb.,   two   gangs    working    8-hr.   shifts   alternated 

o    in  lb  .   tin  ee      "'    ■    •■  oi  king   8-hr.  sh 
in   to    ir,c.    lb.,   three  6-hr.   on   and    iL'-iir.   oit 

to  50   lb.,   Bin   gangs  working    |-hr.   shifts 
50  lb.  (during  concreting  of  working  chamber),  four  gangs 
working   8-hr.   shifts,   daj    onl] 

The   time    the    men    were    required    to   staj    in    the   ail 

oi      

Up  to  86  lb    i"  essui  e    i   min    for  each   1.4  lb    of  pi 
lb    to    I'J'  -    lb .   35    n  lb.,    10   min.,    i.'c,    lb    to 

50    lb.    15   min      Considering    the   ion-    shifts   and    high 
snres.   cases   of   illness    resulting    from    these    condition! 
■  v    numeri  us      i  ml   ol    198    men   empl  i 

t.i  of    I  in-.,  .    four 

ved    fatal      Th< 

i  jpei  lencei  >  work  in  compressi 

e  working  i  ham- 
per  wa      ibout  96      i-' 

■      .III  eelion 

of     \  i  thur    T     K  now  Ii    .  ,,. 
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Surveyors  employed  by  the  United  States  Forest  Ser- 
vice have  recently  had  occasion,  in  the  purchase  of  Fed- 
eral forest  lands,  to  check  some  property  lines  reputed 
to  have  been  surveyed  by  George  Washington  162  years 
ago.  Of  course,  every  schoolboy  knows  that  the  Father 
of  his  Country  did  some  surveying  during  his  youth,  but 
the  impression  is  generally  given  by  his  biographers  that 
surveying  was  then  a  kind  of  aristocratic  recreation.  In- 
-deed,  one  of  the  editors  of  Washington's  works  makes 
this  semi-apology  for  his  illustrious  author :  ''Land  sur- 
veying was  then  a  profitable  and  genteel  pursuit  in  the 
colonies,  and  it  comported  well  with  Washington's  tastes 
and  inclinations." 

As  a  matter  of  fact,  Washington  took  up  surveying  for 
the  very  same  reason  that  young  men  take  it  up  today — 
to  earn  an  honest  living.  lie  was  at  that  time  the  young 
brother  of  a  landed  gentleman  and  had  no  private  for- 
tune, or  very  certain  prospects  of  one.  and  he  needed  the 
money.  Of  this  we  have  positive  proof  in  his  own  words. 
for  in  describing  in  a  letter  to  a  friend  the  hardships  of 
a  frontier  surveyor's  life  he  wrote:  "Nothing  would  make 
it  pass  off  tolerably  but  the  good  reward  of  a  doubloon 
.  day  that  the  weather  will  permit  my  going  out  and 
sometimes  six  pistoles."'  A  doubloon  was  equivalent  in 
Washington's  day  to  about  $7.20  and  six  pistoles  to 
$21.60;  so  the  conclusion  must  be  drawn  that  land  sur- 


I  i.     i     Pai  o     Map  of  One  of  Wash inoton's 
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Fairfax,  the  proprietor  of  an  immense  tract  of  land  ill 
what  are  now  the  western  counties  of  the  State  of  Vii 
ginia.     Washington  appears  for  a  time  to  have  run  ou 
his  own  lines  as  compass-man,  but  eventually  he  becam 
rather  more  of  a  superintendent  of  land  surveys  for  Lon 

A 
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Fig.  2.   Facsimile  of   Title-Pack  of   Survey    Note- 
book   i\    Washington's    Eandwritinq 

Fairfax,  and   merely  directed  the  work  of  two  or   mor< 

Held    parties. 

According  to  ii-adiin.ii.  about  1751,  when  Washington 
was  l!»  years  old,  he  surveyed  for  Lord  Fairfax  the  lint 
between  whal  was  to  be  Augusta  and  Frederick  Counties, 
Virginia.  These  two  counties  were  separated  prom  what 
was  then  Orange  County;  and  the  granl  to  Lord  Fairfax 
was  I"  extend  westward  to  the  Pacific  Ocean     one  of  the 

■  r  i ;  i  r  i  \    examples    of    the    ".  inm    il\     Willi    uliieli    lllis    e.uill 

in  ni  we  parceled  ou1  I"  the  early  Bettlers  and  friends  of 
royalty  Subsequentlj  these  large  tracts  were  further 
undivided,  so  thai  the  "Fairfax  line"  as  il  is  generally 
known,  runs  nov  between  Rockingham  and  Shenandoah 
Counties,  with  il riginal   ^.ugustn  and  Frederick  Coun 

I  ies   "ii    I  lie   Mint  Ii    and    unit  Ii.    respeel  ivcly. 

The  line  was  surveyed  ae  e   straight   course  Pr the 

head     pring  of  the   I  redgman   River,  I'  the  souri  • 

of  He    Rappahannoi  k,  to  the  bead  Bprinp  of  the  Potomni 
River     The  approximate  course  was  firsi  determined  by 

mi  miii  ra high  poini  .  aftei  «  hii  h 

the  line  between  we     run   by  compass.     i»i  course,  the 

i    ■■■•■••        iii i   a   teli  cope  was  U8ed 
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am!  even  George  Washington's  line  could  not  be  expected 
to  check  absolutely  with  the  line  run  last  summer  by  the 
Forest  Service  surveyors  using  modern  instruments. 
Nevertheless,  these  same  surveyors  are  authority  for  the 
Statement  that  the  line  had  been  run  so  carefully  that 
but  little  variation  was  found  in  it.  Even  without  instru- 
ments, it  was  possible  to  trace  the  course  of  the  line  with 
surprising  distinctness,  by  means  of  boundary  fences 
dating  back  to  the  early  clays,  and  by  alternate  blocks 
of  standing  timber  am!  cleared  areas  bordering  the  line 
like  the  squares  in  a  checkerboard. 

Survey  blazes  cut  in  trees,  and  since  grown  over,  have 
been  cut  away  by  surveyors  in  making  resurveys,  and  a 
count  of  the  annual  rings  of  growth  over  the  old  scar  have 
shown  that  they  were  made  at  the  time  Washington  was 
surveying  these  lands  and  were  presumably  made  under 
his  direction.  These  lilax.es  were  so  high  on  the  trees  that 
it  is  generally  believed  they  were  cut  by  Washington  from 
his  saddle  on  horseback,  using  a  long-handled  ax.  The 
journal  and  scraps  of  notes  of  his  survey  work  which 
have  come  down  to  us  -how  that  saddle  horses  were  much 
used  in  hi.-  fieldwork. 

Washington's  earliest  literary  production  was  his 
"Journal  of  My  Journey  over  the  Mountains."  which  is  a 
record  of  a  surveying  expedition  for  Lord  Fairfax  begun 
in  the  spring  of  1748.  This  early  literary  effort  is  little 
known:  it  is  quaint,  and  to  surveyors  and  engineers  of 
today  an  interesting  curiosity.  It  contains  a  brief  rec- 
ord of  his  adventures,  and  survey  notes  of  numerous 
plots  of  land  portioned  out  of  the  Fairfax  estate  to  va- 
rious pioneer  settlers.  Besides  these  are  drafts  of  let- 
ter- and  a  "love  poem"  or  two.  No  extraordinary  adven- 
tures were  encountered,  but  many  a  surveyor  of  the  20th 
century  lias  had  similar  experiences  enough  to  appreciate 
some  of  these  note-. 

One  of  these  is  described  in  the  "Journal"  as  follows: 

Tuesday  loth  We  set  out  early  with  Intent  to  Run  round 
y    fi    Land   but   being   taken   in  a   Rain   &   it   Increasing   very 

i.liged  us  to  return,  It   clearing   al t   one  oClock  &  our 

time    beini      Precious    to    Louse    we    a    second    tine-    ventured 

out  &  Worked  hard  till  Night  &  then  return'd  to  Pennlngtons 
&  was  Lighted  Into  a  Loom  &  i  not  being 
so  good  a  Woodsman  as  y''  rest  of  mj  Compai  •  striped  my- 
rv  orderly  &  went  in  to  ye  Bed  as  they  called  it  who. 
to  my  Surprize  I  (ound  it  to  he  nothing  but  a  Little  straw — 
Male  a  together  without  Sheets  or  any  thing  else  but  only 
erne  thread  Beat  blanket  with  double  its  Weight  of  Vermin 
such  as  Lice  Fit  as  &c 
I    was    glad    to    gel     li|'     'as    soon    as    y    Light     was    carried     from 

nsi   I   put   on   my   cloths   ,v    Lays  as  my   Companions      Had 
not    been    very    tired    I    am    sure    we    should    not    have    slep'd 
much  that  night    I   nail,    a    Promise  not   to  Sleep  so  from   that 
tore    forward, chusing  rathet    to  sleep  in  y.  open   Air  before 
lire    as    will    appi  ea  Iter. 

'I'lo-    following    day    We    BGt     out     .ally    ,\     llinslfd    al.oni     oni 

oCloch    .\    then    Travell'd    up    t<  Town    when 

B 

...    had  cat.  lo-d  y.  Night  i p  .^   took  ..   Review  of.  y 

Tow  i,  ,\.-  thenci    return'd  to  our  Lodgings  when    we  had  a 
Dinner   prepar'd    for   us    wine   &    Rum    Punch    in    Plentj    S    a 

I i   Feather   Bed  with  clean  Sheets  which  was  a   \.i\ 

able    n 

<  in  Apr.   1,  1748,  Wash ingti  red  from  the  incon- 

venience, often  niei  with  by  surveyors  in  the  rural  dis- 
tricts, id'  having  the  attendance  of  a  crowd  of  curious 
onlooker-.  A-  thai  was  in  a  da\  before  photography  lie 
probably  was  do!  pestered  \>\  solicitations  to  "lake  pic- 
He  seems,  however,  to  have  been  annoyed  much 
us  surveyors  nowada  n   lie  wrote : 

\\.-    did    tWO    Lot  '  'oi.ii.a  ny    of 

People   Men    Women   £   Children   that   attended   us   throu 

i  hint 

I  am  to  be  a  In  liana 


they  would  never  speak  English  but  when  spoken  to  they 
speak  all  Dutch  this  day  our  Tent  was  Mown  down  by  ye 
Violentness  of  jr5    Wind. 

His  survey  party  consisted  of  two  chainmen,  a  marker- 
man  and  the  instrument-man.  Samples  of  Washing- 
ton's field  notes  are  as  follows : 

April  5th  1750  Plat  drawn 

Then  Surveyed  for  John  Lonem  a  certain  Tract  of 
waste  Land  Situate  Lying  &  being  in  Frederick  County  & 
on  Cacapehon  &  bounded  as  followeth  beg:  at  two  white  Oaks 
under  a  clift  of  Rocks  Edward  Kinnison's  Corner  &  run 
thence  Nc    37°    E<   Two  hundd    &   Forty   Poles  to  two  hickorys 


Fig.  3.  Compass  in   i  ii  i    Nationai    Museum    lt  Wash- 
ington, I  >.  i '..  Used  bi   Ui  ouoi    W  vshingtom 

Man  i    i  ;..n 

i  .\  n     American-made    instrument    graduated    to     '.,   .    with 

for   lifting    n lie   when   not    in   use:   manufactured    bj 

ouse,    Phlladi  Iphla  | 

&    white   Oak   on   a    Mountain  side  th<  rwo  hundd 

S     fortj     Poles    Hon..     s       88       SV1      -'.I     Po     '••    Inters,  et     Kit 

X    w'     i. iii.    thi  n<  e   X    w  '    240   to   thi 

\.  ■. 

■  .in-ill        ,,  ., 

Ch"  men 

Sam'      Plow  li 

Nicholas    Robinson    w 

In  ;  lit  of  the  year   I  ;.">:;.   Washington  was 

ited  bj   the  Governor  and  Council  of  Virgil 
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undertake  an  important  mission  to  the  Westward,  across 
the  Allegheny  Mountains,  to  the  valley  of  the  Ohio  River. 
Besides  his  diplomatic  errand  to  the  Indian  tribes  he  em- 
ployed his  time  and  talents  to  a  large  extent  in  taking 
notes  and  sketches  of  the  topographical  features  of  the 
country,   and  on   his  return   to  the  seat  of  the  colonial 

government  at  Williamsburg  endeavored  to  impress  u] 

the  Governor  and  Council  the  importance  of  establish- 
ing  a   line   of   communication   between   the   eastern   and 

i  settlements.  At  this  time,  it  is  presumed,  he 
firsi  conceived  his  project  for  a  canal  between  the  tide 
waters  of  Virginia  and  the  headwaters  of  the  Ohio,  a 
project  to  which  in  later  life  he  was  much  devoted. 

Washington  was.  therefore,  much  more  of  a  surveyor 
than  is  generally  known,  at  a  time  when  surveying  was 
about  the  only  branch  of  civil  engineering  practiced  in 
America.  Subsequently,  Washington  also  made  an  explor- 
atory survey  of  Dismal  Swamp  in  Virginia,  and  at  that 
time  outlined  a  means  of  draining  it  which  some  years 
later  was  carried  out.  Mosi  of  the  rest  of  his  life  was  so 
full  of  public  duties  that  he  had  no  time  for  engineering, 
but  that  he  always  maintained  an  interest  in  it  is  evi- 
denced by  several  facts.  When  Commander-in-Chief  of 
the  Continental  Army  he  personally  inspected  the  site 
of  the  proposed  Cape  Cod  (anal,  and  recommended  its 
construction  for  strategic  purposes.  The  Tinted  States 
Lighthouse  Service  was  established  when  Washington  was 
President,  and  he  is  known  to  have  given  much  personal 
attention  to  the  building  and  maintenance  of  some  of  the 
firs!  federal  lighthouses.     After  his  return  to  private  life 

he  was  a  member  and  chief  engi] ring  advisor  of  the 

James  River  and  the  Potomai   companies,  one  of  the  ob- 
jects of  which   was  to  construci   a   canal  over  the  Alb- 
Mountains.      He  selected   the  site  of  the  presenl 
city  of  Washington. 

Si  judged  by  the  standards  of  civil  engineering  of  the 
L8th  century  the  man  who  was  "firsi  in  war.  first  in 
peace  and  firsi   in  the  hearts  of  his  countrymen,"  might 

have  been  entitled  to  membership  in  an  American 
civil  engineers. 
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Because  this  is  true  it  can  readily  be  seen  that  it  is  not 
proper  to  add  the  unit  stress  due  to  endwise  load  and  the 
extreme  stress  due  to  bending,  and  to  keep  both  these 
withwin  a  safe  value  indicated  by  the  Euler  load. 

The  proper  method  would  seem  to  he  this:  First  keep 
the  direct  compression  well  within  a  safe  value  indicated 
by  the  Euler  load,  say  not  as  great  as  one-half  of  thf 
ultimate  (for  this  is  an  elastic  limit  and  not  a  crush- 
ing limit)  ;  next  find  the  total  extreme  fiber  stress  due  to 
the  endwise  load  and  the  bending,  considering  the  effect 
of  both  initial  deflection  and  increased  deflection  due 
to  the  endwise  load,  and  keep  this  within  safe  limits  for 
the  material  in  bending. 

To  arrive  at  the  combined  unit  stress  spoken  of  in  the 
last  sentence  of  the  foregoing  paragraph,  commonly  used 
methods  are  not  applicable.  The  column  must  be  treate  I 
as  a  spring  or  bow,  the  end  load  of  which  increases  the 
bow  or  deflection. 

The  writer  will  treat  this  subject  in  a  manner  similar 
to  that  by  which  he  derived  a  straight-line  formula  for 
the  design  of  ordinary  compression  members,  as  given  in 
his  book.  Steel  Designing.  In  Chapter  X  he  demon- 
strates that  there  is  a  certain  load  which  the  theory  of 
flexure  shows  would  double  the  original  bending  of  a 
column,  whatever  that  bending  may  lie.  Because  of  that 
doubled  versed  sine  there  is  a  second  added  increment  to 
the  bending  of  the  column  ;  and  because  of  this  second  in- 
crement to  the  bow  bending,  there  is  a  third  increment  to 
the  moment  and  to  the  bow.  This  will  increase  unti'. 
failure  in  the  column  results,  without  added  load.  Though 
a  column  he  perfectly  straighl  (have  a  versed  sine  of  in- 
finitesimal amount),  it  will  fail  at  this  load,  which  i-i 
prai  tically  the  Euler  load. 

If  we  take  a  slender  member  that  is  deflected  from 
Ms  own  weight  and  calculate  the  deflection,  it  would  give 

us  the  leveT  arm  for  finding  the  bending  moment  due  to 
endwise  luad  on  the  member  while  it  is  deflected  this 
amount.  But  the  application  of  this  endwise  load  will 
mi  'case  the  deflection  or  bow  in  the  member,  and  conse 
quently    the    bending    moment    due    to    the    endwise    load 

will  be  corresp lingly  increased.     The  problem  is  the  i 

to  discover   where  equilibrium    will    be  established:    i.e. 

»  ha1    is  the   limit    of   the   d, 

[..ad? 


•t  ion    caused    h\     I  he   endw  Is 


of    the 

tile      Ul  '  I 


l'.\   the  thcon  of  flexure 


5   II   /.' 
384   El 


I ,.  i   i/"  be  i he  bending  n tenl  do.'  i,.  1 1 ndwise  load 

/'  in  the  member   «  bile  \\  ha    the  defied V,  then 

6  II  /'/.' 


I/" 


.:,M  El 


In    Fig.    1.  given   a    mem- 
ber of  length    /.  and   weight 

eel     In    an    endwise 

l..i  d'  be  the  de- 
due  In  the  weight 
in&    I Ill    due    to 


(I) 


This  is  only  a   pari ial   momi  nt.     1 1   ii    an   incremenl 

in  the  original  momenl    '/';  bul  beet the  deflection  is 

tltanl    momenl   i    u neater  than    '/'    ! 

i/' 
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If,  now.  we  assume  that  the  elastic  curve  of  the  mem- 
ber is  a  parabola,  which  it  closely  approximates,  the 
curve  of  bending  moments  from  end  to  end  of  the  mem- 
ber will  be  a  parabola.  Hence  the  endwise  load  would 
jhave  the  same  curve  of  moments  as  the  uniform  load  W  . 
therefore,  if  the  bending  moment  M"  were  any  given 
fraction  of  M'  the  deflection  produced  thereby  would  be 
the  same  fraction  of  a". 

Let  d"  be  the  deflection  due  to  M".  By  reason  of  this 
deflection  there  is  a  third  moment  M'"  and  a  third  de- 
flection d'".  These  are  the  same  fraction  of  M"  and  d" 
that  the  latter  are  of  .1/'  and  </'.  etc  There  i-  thus  an  in- 
finite series  the  sum  of  which  is  the  final  moment  in  the 
member.    The  sum  of  the  series 


./•  +  xl  +  .<■•.  etc.    = 


w 


When  x  is  fractional  this  sum  is  finite,  when  x  is  unity 
tin    sum  l-  infinite.     Hence  a  load  that  would  double  the 
lion  due  to  the  weight  of  the  member   (as  a  first  in- 
erement)    would  cause  ultimate  failure.     This  is  practi- 
cally the   Kuler  load.      For  tin-  series 

■''  =  w  (5) 

Hence  when  M"  is  less  than  .V.  the  final  bending 
moment,  when  equilibrium  is  established,  may  be  calcu- 
lated.    Substituting  this  value  of  x  in  the  expression  for 

i   of  the  series.   We   find 

M" 


luiiil  added  urn, unit  =  .1/'  x 


.]/' 


I/' 


(6) 


Hence  the 
final  •:' 


.)/'    1 


=  J/' 


M' 


.)/' 


In  making  thi  application  the  bending  momeni  is  first 
found  by  equation  (1).  Then  by  equation  (3),  M"  is 
Found.    These  values  are  substituted  in  (7). 

V-  .in  example:  given  a  lKll-in.  timber  boom  ."  ft. 
long,  subject  to  an  endwise  load  of  33,000  lb.  The  weigb.1 
of  the  bo,, in  is  about    1000  lb.  and  .1/'  =     120, '  in.  lb. 

Substituting  in   ( 7  i   the  final  momeni   i>  Found 

M.s.  ion  in. 

The  extreme  lib,  i-  stress  on  the  boom  due  to  this  bend- 
in-   i-   I860  lb.     'I'll.'  direcl   load   is  L70  lb.,  making  the 
ireiuc   liber  -tie—  2030  lb.  per  sq.in. 
Tbi>  -ire--  :-  obviously   i""  greai  mi  a  member 

ultimate  strength  a-  o  col i-  330  lb.  per  sq.in.;  yet, 

ibi    i-  a  fair  sample  oi   practice  in  derrick  I ms.     Der- 

aeers  will  tell  you  that  they  have  often  lilted  greater 
than  tins  v.itb  unsupported  booms  of  about  these 
dimensions.  In  fact,  tin-  is  a  boom  which  was  in  reg- 
ular use  in  tin-  city  eighi  year-  ago.  In  lifting  a  I,, a, I 
tbat  gave  an  endwise  compression  of  33,000  lb.,  the  boom 
failed.  It  was  inclined  ;it  the  time  so  that  it-  bending 
in-iii.  nt  wa-  not  quit  ->  large  a-  thai  calculated  above. 
If  tin-  were  a  beam  in  bending  only,  and  well  stayed, 
a  inn  !000  ib.  per  Bq.in.  would  be  considered 

It  it  were  a  bridge  member,  and  not  -lender. 
the  ■  omprc  illowed  would  he  less  than  hi 

Ibis.      The    aami    engineers    who    rightly    demand   this 

standard    in    I, ml <■■  re,  i,,| 

with   equipment    « hone   margin   ol  pact  ically 

it      -■■     III. HI',  01   .III' 

I  ion  work. 


The  attachment  of  the  lines  to  the  end  of  a  boom 
may  be  such  as  to  give  bending  moments  on  the  boom, 
apart  from  the  moment  caused  by  the  direct  load  and  the 
deflection.  These  moments  are  of  great  importance  in  a 
slender  member.  If  the  boom  line  is  not  attached  to  the 
center  of  the  end  of  the  boom,  there  will  lie  a  bending 
moment  that  must  be  considered.  The  use  of  a  split  ring 
and  shackle-  on  the  end  of  a  boom  is  one  way  to  make  the 
load  on  the  end  of  the  boom  very  eccentric. 

One  method  of  overcoming  the  weakness  of  a  slender 
boom  is  to  support  its  weight  by  hitching  the  dead-end  of 
the  becket  line  to  the  boom  about  at.  its  middle  point 
or  higher.  If  the  pull  on  the  line  is  just  about  enough  to 
support  the  boom,  all  is  well.  But  with  varying  loads 
the  pull  is  apt  to  be  too  great,  resulting  in  a  deflection 
upward  that  may  be  just  as  large  as  a  deflection  down- 
ward and  have  the  same  element  of  danger. 

In  Engineering  Xkws,  .tune  26,  1913,  p.  1327,  there 
was  a  description  of  a  derrick  whose  boom  broke  while 
lifting  only  a  little  more  than  a  ton.  The  boom  is  10 
in.  wide  (of  two  10x10  pieces  lapped  and  spliced)  and 
65  ft.  long.  The  ultimate  strength  of  this  boom  as  a 
column  is  about  200  lb.  per  sq.in.  The  endwise  load  was 
about  half  of  this.  The  boom  was  supported  by  the 
dead-end  of  the  becket  line  at  the  middle  point,  and 
also  by  two  parts  of  the  same  line  on  a  sheave  at  about 
the  upper  quarter  point.  This  was  too  great  a  pull  for 
the  weight  of  the  boom,  and  there  wa-  a  heavy  bending 
upward.  This  on  a  boom  that  was  already  strained  to 
it-  safe  capacity  as  a  slender  column,  was  too  much  for 
the  material,  ami  the  boom  broke. 

Slender  member-  in  such  conditions  as  derricks,  where 
the  loads  are  >o   irregular  and  are  apt  to  be  excessi1 
should  be  avoided  where'er  possible. 

The  besi  way  to  avoid  -lender  derrick  booms  i-  by 
'be  use  of  bog  rods  on  the  four  -ides  of  the  timber.  The 
posts  for  these  bog  rods  should  be  well  secured  to  the 
bnom  and  the  rods  drawn  up. 

Tin-  I'.tlVci  ..i  tin-  Addition  uf  Il»,ir,n,-,|  Lime  upon  the 
change    in    volume    of   Portland    cement    mortar   and    concrete 

test  pices  mi. tec  different  conditions  of  exposure  was  in- 
vestigated during  the  p.,st  year  by  Henry  s.  Spackman  ami 
reported  by  him  to  the  Lime  Manufacturers  Association  at 
its  annual  meeting  Feb.  4.  1914.  Mr.  Spackman  considered 
thai    n    had    been    sufficient^     prove, i    that    a    reasonable    per- 

' '  in  drated   lone  added  mortar 

or    concrete    I ased    the    plasticity    ami    ImpermeabiUty    of 

that     mortar    ..,     concrete    without     materially 

ih.     The  effect  .m  change  In   volume,   however,   ha, 
hitherto  demonsl  rated. 
in   the  opinion   of  the  authoi    the   tesl   showed   that  varia- 
tion  I"   moisl  in ten!   affects   thi    vol  ar  test 

piece  mere  than  change  i>.   temperature;  bul   when   Kept   from 

'     "ill,    water    othei     than    moisture    in    t  he    ail     then 

marked   tend,  ,v  nich  tend- 

continuea    up    t..    and     beyond     the    six-month    period. 

When    Hi.    tesl    pieci    ie    in   constai frequent   contact   with 

watei  the  general  tendencj  is  toward  expansion  in  volume. 
bul    with   the  draining   off  of   the   exc<  water   there 

i  in     period   followed   in 
'    in     is    hi  .    and    fui  iher   shrlii 

-ntact    w  Ith    w  aler    an. I    expanse 

Ith  water      Bul   thi  hydrated  lime  whll 

Creasing    somewhat     the    maximum    expansion    ami    contraction 

wion    the    icsi    spe,  constants    exposed    eith, 

watei      or     the     ,lr\      an      matKe.il  :,,.     shrinkage     .lue 

'"    " raining    off   of    the    surplus  •■  ,    and    also 

it"'    extent    ol    the    vemenl    when    the    test    piece    Is 

ii.ilclv     u.t    ami    dry. 

The    conclusion    of    the    Investigation    was    that    the   a, I. li- 
ne w  ill   i.e   found   advantageous  undi 
'  •'  conditions  li m  i  •  te  «  oi  k  gi  ...  rallj   wl 

ddltlona  have  bi  .  n  made  b                                               neable 
•  ham  .   in  volume  under  varying  molstui 
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^  fcs*  C©b= 


By  S.  E.  Slocuji* 

The  Theorem  of  Three  Moments  for  continuous  beams 
is  ordinarily  proved  by  sucb  a  complicated  method  of 
analysis  that  its  physical  basis  is  not  apparent.  The 
following  simplified  proof  is  based  only  on  the  deflection 
of  a  cantilever  under  various  forms  of  loading,  the  rest 
of  the  demonstration  being  obvious  on  inspection.     Al- 


Contentmfed  Load  P 
at  Free  End 

111 


Concentrated  Load  P 
at  Intermediate  fbinf 

n   Pa* 


Pa'/ a    b  ) 

IT  h+T> 


Couple  Mat  Free  End 
k-  HI2 


Uniform  Load,tv  lb petFoot 


LOADING  IY  «.».«.» 

Pig.  1.  Deflection  of  Caxtixeveb  Beams;  Fobmulas 
i  ob  Four  ( '  ises 

■ :  •    demonstration   applies   to   the   mosi    general 
case,   i                 unequal  settlement  of  the  supports,  no 
I,  and  only  a  small  amount  of  elementary 
ira. 
The  well  known  formulas  for  the  deflection  of  a  canti- 
nnder  various    33  sti  m    of  loading  are  summarized 
.   I   for  reference.     It  may  be  noted  thai  these  de- 
flections can  all  be  obtained  directly  by  simple  geo ri 

cal  processes  without  the  use  of  cal<  ulus. 

Contj    aoi      Beam   LTnij  obmli    Loadi  d 

1  am  bearing  a  aniformlj  dis- 
tributed load  on  each  -|>;i n.  and  lei  .1.  /.'.  C,  denote  any 
three  tits   of  support,  assumed   to   be   a1 

'I         '        Uso  let  M      1/  .   1/  .  and  Ru 
I:     I:  .  denote  the  moment  •  and  n  three 

lj  ;  /,.  /..  the  lengths  of  the  two  Bpans 
» , .  /<  .  the  loads  per  lineal    fool   on 
•  nd  5,',  6"  ei  lively, 

on  the  '  right  of  th      ipporl    .1 .  /•'.  et 

the  beam  ofl  ju  1  to  the  1  ight  ..1     upporl    I .  bui 

fht  hand  pai  t  (Fij      (a)   in  it     pre' 

..i   the  cut 
(stresses)  ei  ted  on 


it  by  the  left-hand  part  of  the  beam.  The  length  Ah 
is  now  obviously  a  cantilever,  and  the  deflection  of  end  A 
from  the  tangent  at  B  (note  that  this  tangent  will  not 
be  horizontal,  in  general)  can  be  computed  by  the  for- 
mulas of  Fig.  1.  The  shear  S[  affects  the  beam  like 
Loading  I,  the  moment  Mt  like  Loading  III  and  tht 
load  wx  on  the  beam  like  Loading  IV.  The  total  de- 
flection is  equal  to  the  sum  of  the  deflections  (Du  D., 
D3)  which  the  three  loads  would  produce  if  acting  inde- 
pendently.   By  the  formulas  of  Fig.  1, 


D,  = 


D,  = 


D.  = 


STl 3 

„  1    *    (negative  because  upward) 

2  EI 


The  total  deflection  of  the  point  A,  below  the  tangent  tc 
the  beam  at  the  point  B  is,  therefore. 


DA  = 


M  I  -       S ''  1 8       w   J 
JIri '  1  '1     1   w\  li 


'I  El  3  El  '  SE1 
To  eliminate  the  shear  >'[,  form  a  moment  equation  foi 
the  segment  AB  when  cut  off  as  shown  in  Fig.  2b.  Tak- 
ing moments  about  B, 

*/ 


-31, 


M,  +  S{1,  - 


whence 


s;  = 


and,  substituting  tin 
for  D^  reduces  to 

-1/,  U- 


value  of  >','',    the  above  expression 


DA  = 


<6E1  ^  3  El 


Exactly  the  same  derivation  applied  to  span  BC  will 
give  an  expression  for  the  deflection  of  point  C  below  tin 
tangeni  a1  B.  With  the  help  of  a  sketch  drawn  like  Kig. 
2a,  but  for  the  other  span   (cul  at  C),  the  expression 

mji  sm  wji 

■I  El       3  El  ^  S  EI 
is  obtained.    Then,  with  a  sketch  similar  to  Fig.  8b,  but 
drawn  for  span  BC,  a  momenl  equation  is  written 

+  s>i  -    '"•-'/'-;'' 


Dc  = 


u, 


I/. 


u  In.  Ii  gives  a  value 
\  ions  expression.    '1 


\ 
same 


b  El 
lii  bave  been  for 
the  equation   foi 


for  s:;  to  I"'  substituted  in  the  pre 
he  final  result  is  1  be  equal  ion  for  /'<  • 
.)/,/.,-  ,  I/,/.,'  '•.  /..' 
:;/.'/      -.m  El 

■een.  this  result  jg  exact!]  i he 

Da,  with   interchange  of  the 

si  ♦$; 


1 


1  1.     •    'I'm  1    t  Ion  1 1  \  1  01      Beam   i  mm  r  1 1  niform 
Loading 
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values  appropriate  to  support  C  and  span  L  for  those  be- 
longing to  support  A  and  span  /, ;  i.e.,  the  equation  for 
JJC  can  be  written  direct  from  the  I>a  equation,  without 
repeating  the  derivation. 

The  two  deflections  Da  ana  Dc  are  both  measured 
ferom  the  same  base-line,  viz..  the  tangent  to  the  beam 
at  support  B.  They  lie  on  opposite  sides  of  this  tangent, 
and  form  similar  triangles  with  the  tangent  and  the 
Kne  ABC,  as  represented  in  Fig.  3.  Therefore,  they 
arc  proportional  to  the  corresponding  spans;  but,  as  the 


Fig.  3.  Proportionality  of  Deflection  to  Span 

positive  values  of  deflection  arc  measured  downward  from 
the  tangent,  and  one  of  the  two  (Dc  in  Fig.  3)  i-  up- 
ward from  the  tangent,  a  negative  sign  must  be  used  to 
avoid  equating  a  positive  to  a  negative  quantity,  i.e., 

h  h 

Applying  this  relation  to  the  previously  found  values 
of  Da    and  Dc,    combining  terms  and   eliminating  El, 
ire  obtain  the  relation 
1/,/,  +  8Jf,  (J,  +  /,)    +  M,l,  =  y4  KZ,8  +  irJf) 

By  referring  back  to  Pig.  2a  it  will  be  seen  that  the  mo- 
meiii  J/,  was  taken  as  positive,  though  of  such  direction  as 
to  bend  the  beam  convex  upward.  The  usually  quoted  for- 
mulas for  beams  apply  the  oegative  sign  to  moments  of 
this  direction.  Therefore,  to  bring  the  above  formula 
into  harmony  with  prevailing  practice,  the  signs  of  all 
the  ,1/  terms  must  be  reversed,  or,  what  is  the  same 
thing,  iln  oegative  sign  prefixed  to  the  right-hand  side 
of  the  equation,  giving 

1/,/,    +   •-'  .1/,  (/,   +   /,)    +   M,l,  =   -   l/4   {Wj,3  +   »■,/_;! 

The  sign  of  the  righl  member,  however,  does  not  affect 
lie  numerical  values  of  the  moments  obtained  by  the  use 
of  this  relation. 

This  i-  the  theorem  of  three  moments  for  uniform 
loading. 

Continuous  I'.i  m    Beaeing  Concenteated  Loads 

Consider  firsl  i tinuous  beam  bearing  a  single  con- 
centrated load  in  each  span.  If  /  ileum,'-  the  length  of 
pan,  the  distance  from  the  concentrated  load  in  this 
in  the  adjacent  supporl  on  the  left  will  be  denoted 
li\  kl,  where  h  is  a  proper  fraction  and  kl  is  therefore 
expressed  in  feel  and  is  less  than  the  full  span  (Fig.  I). 
I  n  ,  if  the  load  is  al  the  middle  of  the  span  k  '  £  ; 
if  it  i-  al  i he  quarter-point  k        '  (.  .t  . 


As  before,  consider  a  portion  of  the  beam  extending 
over  three  consecutive  supports  A,  B,  C.  Use  the  same 
notation  for  reactions,  shears  and  moments  as  before, 
and  follow  the  same  method  of  calculating  the  deflect  urns 
of  points  .4  and  C  below  the  tangent  at  B. 

Gut  the  beam  by  a  plane  just  inside  the  support  at  .1. 
Then  treat  the  segment  AB  as  a  cautilever  fixed  at  B, 
loaded  at  the  free  end  .4  by  the  shear  S(  and  the  mo- 
ment .1/!.  ami  loaded  at  an  intermediate  point  by  the 
concentrated  load  /',.  The  partial  deflections,  D[,  D,, 
Ds,  an'  taken  from  the  cantilever  table,  Fig.  1: 

S  7  a 

:;  /:/ 

)/  /  - 
-      2  /•:/ 

3      El  [3  +  ■z)--j;i   V2~17 


The  total  deflection  is : 

Da  =  I\  +  D,  +  Dz  =  ^ 

^  2  EI  l1         a 


°i'i 


3  EI 


The  value  of  the  shear  S(  is  found,  as  before  by  cut- 
ting the  segment  off  just  to  the  left  of  B,  applying  at  this 
cut  end  the  stress  forces  Si,  M ..  and  taking  moments 
about  B: 

~M*  =  -*i  +  8{l,  -Pxay 

whence 

si  =  r  (*,  -  m%)  + 1\  p 

i  'i 

Substituting  this  value  in  the  expression  for  DA} 

The  deflection  al  C  may  be  formed  by  the  same  methoi 
or  it  may  be  written  from  the  expression  for  DA,  by  sub- 
stituting the  \.-iliie~  appropriate  to  poinl  C  and  span  BC 
tor  those  pertaining  In  point  .1  and  span  AB.  This  may 
be  dmie  because  in  both  ease-  the  distance  «  is  measured 
from  the  Fixed  end  of  the  cantilever.     Thus, 


i:~ 


!'.<>, 


|  r-  l£       3  <>,/.,  +  a ,*; 


The  deflections   /'j  and   /V  are   proportional   to   the 
spans  /,  and  I.,  (by  similar  triangles),  but  as  one  is 

tive  (because  ii  is  an  upward  deflection)  the  proportion 
must  i  nut  am  a  negative  sign,  i.e.. 


Big    i     in,   Continuous  Bi  vu  i  mm  r  Condi  n  pb  *  ped 
Loadi  kg 


fnserting  the  above  expressions   for  /'  i  and   /',     and 
combining  like  terms,  the  result  is, 

■",',  i  -  i/.  (/,  I  >/,  i  =  /\".1 

'l 
C-'V       3a,/,    |  a*)   I    /'  -3atlt  +  a,») 

Expressing  a,  and  n    in  terms  of  /, ,  and 

i  i        /,-, )  /, 
i' 


KM) 
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Substituting  these  expressions  in  the  previous  equation, 
and  changing  the  sign  of  the  right  side  for  the  reason 
explained  under  the  heading  of  uniform  load,  the  final 
equation  is. 

MJt  +  2  M2  (l,  +  Z2)  +  M3l2  =  -  PJr  (*,  -  av;) 
—  VJ.r    (2  Jc2—  3  l-.r  +  Ay: ) 

Which  is  the   I  ^n-rr   moment*  for  our  ton- 

ited  load  in  each  span. 

-    eciax  Case — For  a  single  concentrated  load  at  the 
center  of  each   span,  each  h  is  y2  and  consequently  the 
theorem  becomes  in  this  case 
MJ,  -  2  .1/,  (h  +  h)  +  M3l2  =  —  %  (PA  +  PA2 I 

General  Theorem — If  there  are  several  concentrated 
loads  in  each  span,  an  equation  like  the  above  can  be 
written  for  each  load  separately.  By  adding  these  equa- 
tions we  thus  obtain  the  general  expression  for  the 
theorem  of  three  moments  for  any  number  of  concen- 
trated loads,  namely. 

.IV,   +  2  .1/,  -/,+/,)  +  .IV,   =       -  'Vf  (*,  ^  ^i8) 
-  I'  J  :-  •■'.  /•-,      -  3  kg  +  k*) 

each  summation  is  to  be  extended  over  the  loads 
in  its  own  pan icular  span. 

Unequal  Settlement  of  Supports 

In  deriving  the  theorem  of  three  moments  the  supports 
ha\e  been  assumed  to  be  al  a  fixed  elevation.  If  their 
relative  elevation  changes,  due  to  unequal  settlement  or 
other  causes,  the  effect  will  be  to  increase  the  stress  in 
•  am  or  truss.  To  take  accounl  of  this  effed  in  for- 
mulating the  theorem,  assume  thai  the  supports  were 
originally  al  the  same  level,  and  denote  the  settlement 
of  three  consei  utive  supports  I .  /•'.  C,  from  then-  original 
level  by  A,.  !• ..  /<  .  respectively.  Then  the  difference  in 
elevation  between  .1  and  B  is  /',  A..  ;u\i\  between  C 
and   /:  h...     Thus   if  .1    settles   more  than   B, 

Ji,  —  I* ,  is  positive  and  the  deflection  al  A  is  increased 
by  tin-  amount.  K  .1  settles  less  than  />'.  h,  h  .  is 
negative  and  the  deflection  al  .1  is  decreased  by  this 
amount.     In  thi  ise,  then,  h  hen  the  settlement 

of  the  supports  \t  considered,  the  expressions  foi  the 
deflections  of    I  and  C  from  the  tangent  al   /.'  become 
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Hew  W Silos'  Eim&al&e  a^ft  East 

The  flood-protection  and  drainage  work  of  the  East 
Side  Levee  and  Sanitary  District  at  East  St.  Louis,  III., 
includes  the  establishment  of  a  new  shore  line  for  the 
Mississippi  River  (considerably  beyond  the  original  line) 
and  the  construction  of  a  river-front  levee  31  miles  long, 
This  work  has  necessitated  the  reconstruction  of  the 
water-works  intake  and  a  -ewer  outlet. 

Water-Works    I  xta k  i: 

The  City  Water  Co.  formerly  took  its  supply  from 
the  Mississippi  River  by  means  of  two  suction  pipes,  one 
36-in.  and  one  30-in.  diameter,  which  were  conducted 
from  the  low-service  pumping  station  to  the  vicinity  of. 
the  inner  harbor  line  through  brick  tunnels  of  8-ft.  and 
6-ft.  diameter,  respectively.  From  this  point  they  were 
supported  by  bents  of  piling  to  points  further  out  toward 
the  outer  harbor  line.    The  pipes  were  laid  upon  an  in- 


tNe.NEws 


Fig.  I.  Tunnels  for  the  Water-Tntaki   Pipes  it  East 
St.  Louis,  III. 

(Four    tunnels,   each    containing    suction    mains,    extend    to 

an   intaki    cha  mbei    Jul  I    be:  ond    tl n    lying    al    th<     rlgrhl 

of  the   i  unnels  I 

i  line  so  thai  only  thai  pari  beyond  the  ends  of  the  tun- 
nels was  submerged  all  the  time.  For  this  reason  thej 
were  incased  in  tunnels  furthei  back  so  thai  thej  would 
be  easily  accessible  al  periods  of  low  water,  for  making 
repairs  such  a-  stopping  air  leak-,  etc.  Bach  of  these  tun 

ui  l     i    al i  )i""  ft.  in  length. 

The  i  iui  -i  mii  tion  "i   I  lie  new    lei ee,  h  h ich  w  ill  give    i 
muni   lill  ui  from   20  to    10   ft.  over  these  tun 
neci     itated  additional  intakes  to  proi  ide  for  i  lie  future. 
Willi  iln-  in  view,  two  addil al  reinforced  r rete  tun 

i  ml     "lie     6    II        'I  I. nil.   1.1        ,1  I'e      Ik    in 

ted  parallel  to  th<    Hi  i   two      Pin    i tunnel    ari 

in    Fig     i     (In    two  ne»   being   al   i he 

The  board  marked  '  '"  i  al  the  approximate  elevation 
"i    the   top  ui    the   new    let oe.     The   rivi  i    h  i 

M  hell     llll        '  lew     \1  ;l~     lllki'll.    1)1  1 1        I     I  I       .  I  1 1 1  I      I 

The    four    i  iiihm  i     |i  i  mi  nab     in    an    intake   i  hnmber 
■  1 1     and  an  d  over  1  he  loi  i  sand}  hoi  I 
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on  piles  spaced  from  2i/2  to  3  ft.  apart.  The  suction 
pipes  coming  from  the  pump  house  through  the  tunnels 
.pass  into  the  intake  chamber  and  down  to  the  bottom. 
where  they  are  fitted  with  foot  valves.  This  chamber 
i?  partitioned,  and  is  equipped  with  sluice  gates  and  with 
a  centrifugal  pump  for  use  in  cases  of  emergency. 

From   the    intake-chamber   lines   of   pipes   will    be   ex- 
tended into  the  river  to  the  line  of  the  toe  of  the  levee  at 
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Fig.  2.  Special  Pipe  with  Tapered  Exd.  Leap  Ring 

and  Clamp  Joint,  fob  the  Submerged  [ntake 

Pipes  at  East   St.   Louis,   III. 

the  outer  harbor  line,  a  distance  of  about  240  ft.  These 
will  be  suspended  from  a  pile  structure  by  TJ-bolts  and 
Btirrups,  and  the  outer  end  of  each  will  be  fitted  with  a 
screen  of  iron  bars  fastened  with  brass  stud-bolts.  The 
pipes  will  be  at  different  levels;  two  48-in.  and  two  42- 
in.  pipes  al  about  •">  ft.  below  low-water  stage  in  tbr  river, 
and  one  18-in.  pipe  at  a  higher  elevation. 

Tbr  placing  of  tbr  submerged  pipes  is  done  by  divers, 
but  no  calking  is  required  under  water,  the  spigot  end 
oi  each  pipe  being  fitted  to  a  lead  ring  in  the  bell  of  the 
adjacent  pipe,  and  the  joint  being  secured  l>\  clamps 
which  are  placed  by  the  divers.  The  pipe  is  casl  speci- 
ally for  the  work,  and  has  four  lugs  near  the  spigoi  end. 
while  this  end  is  beveled  in  a  lathe,  as  shown  in  Fig.  2. 

In  pouring  the  lead  ring  on  the  t8-in.  intake  pipes, 
the  spigot  is  firsl  entered  into  the  bell,  and  the  joint  coa 
Bred  with  an  asbestos  roll  and  clay,  leaving  an  18-in. 
gate  at  the  top  for  pouring  the  lead.  It  was  found  that 
the  gases  frequently  blew  oil'  the  covering  or  roll  before 
the  job  was  done,  thus  spoiling  the  joint.  To  prevent 
this,  the  roll  was  held  in  place  with  a  rope  around  the 
ow  n.  thus  redm  ing  the  trouble  Erom  blowouts. 
Latei  on.  tbe  rope  was  replaced  with  a  sectional  band 
made  of  -nap  iron,  but  bent  edgeways.     After  the  lead 

llaS    -el.    tbe    pipe-   ;|  |v   >op;i  ra  to.  I .       \\     ,,   I      the re   Sllb- 

id,  the  diver  has  only  to  clamp  them  together,  forc- 
ing the  beveled  end  of  the  one  pipe  home  inside  the  be) 
eled  lead  rin  m  in  the  bell  of  the  adjacent  pipe. 

In  leading  the  joint.-,  the  spigot  ends  were  not  placed 
entirely  home  in  the  bells,  and  very  little  yarn  was  used. 
In  order  to  keep  the  lead  from  leaking  through  tbe  oar 
"and-  of  yarn,  a  great  deal  of  ii ,■,.,  hi\  was  used  on 
the  inside,  and  the  lead  was  poured  from  the  to 
means  of  H   verj    large  deep  gate   which   permitted   fast 

l ring,  bo  that  tbe  lead  would  Bo*   into  the  bell  from 

both 

^  ith  pip  e  i  12  and  18  in.  I  and  especially 
on  a  job  of  this  kind,  where  the  joints  will  be  pulled 
apart  and  inspected,  n  was  i I  to  be  a  difficult  | 


sition  to  pour  the  lead  joints.  Unless  a  very  large  ket- 
tle is  used,  there  will  be  almost  invariably  breaks  in  the 
lead,  caused  by  the  flow  stopping  on  one  side  or  the  other; 
or  it  will  be  found  honeycombed,  due  to  pouring  too  slowly 
and  thereby  cooling  tbe  lead.  It  is  also  important  to  use 
plenty  of  fireclay  on  the  asbestos  roll,  and  to  block  the 
roll  on  with  a  rope  or  a  vertical  band  of  some  kind,  or  it 
will  be  blown  off  by  the  accumulation  of  gas  in  the  lead 
ring  of  the  bell,  which  cannot  escape  rapidly  enough  on 
account  of  the  fast  pouring. 

The  idea  of  not  placing  the  pipe  entirely  home  in  the 
bell  when  pouring  the  lead  is  that  when  the  joint  is  put 
together  under  water,  the  pipes  can  be  drawn  up  tight, 
forcing  the  tapered  end  of  tbe  spigot  pipe  further  into 
the  lead  ring  and  making  a  tight  joint  without  calking. 

This  method  might  not  be  approved  on  suction  pipe 
that  would  at  any  time  be  out  of  the  water,  but  in  this 
case  the  pipe  i.-  being  laid  considerably  below  the  low- 
est stages  of  the  river,  so  that  air  leaks  will  not  be  pos- 
sible. Moreover,  these  suction  lines  are  merely  gravity 
pipes,  which  will  convey  the  water  from  the  river  channel 
through  the  le\ee  that  is  being  constructed  oxer  them, 
lo  the  intake  chamber,  from  which  the  low-service  pumps 
take  the  water. 

After  the  pipe  has  been  leaded  and  pulled  apart,  it  is 
taken  out  on  the  barges  to  the  end  of  the  line  already 
completed,  and  is  lowered  from  a  four-leg  derrick,  sup- 
ported upon  the  bents  of  piling  from  which  the  pipe  is 
to  be  suspended  in  large  T-shaped  hangers  of  L%-in. 
iron.  Fig.  3  shows  this  derrick,  and  the  crew  preparing 
to  lower  one  length  of  48-in.  and  one  length  of  r.'-m. 
pipe  (side  by  side).  This  is  ai  the  beginning  of  the 
work,  near  the  intake  chamber,  and  shows  the  end  of  tbe 
new  tunnels.  Tbe  intake  chamber  is  not  built  up  to  it- 
full  height,  but  drop  pipes  from  the  end-  of  the  tunnels 

Will   extend    to   tbe   bottom  of  the  chill. 


Fig.  .';    Lowering  Two   Parallel   Lengths  of   Pipe 

FOB    Mil    Si   i:m  EROED  InTAK]     v  I    E  IS!    ST.    LiOUIS,    111 

The  pipe  i-  then   brought   to  exactly  the  proper  i 
lion,  by  turning  tbe  nuts  on  the  I'  bolts  before  tbe  diver 

n       \  great  deal  of  time  is  saved  by  being 
careful  in  getting  this  pipe  at  just  the  proper  elevation 

Then  when  the  diver  ■: -  down,  it   i~  a  perj   eas^   mat 

ter  to  pi-\  the  pipe  | ie  side  or  the  other,  until  it  will 

enter  the  bell. 

I  ii  h    joinl    ie  i  lamped  » ith   four   I  in.  eye-bolts,  the 

hi. i.  bed    lo   a    four-part    band   on    the   bell    of 
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the  pipe,  as  shown.  The  hands  and  eye-holts  are  put  on 
the  bell  end  of  the  pipe  before  it  is  lowered  into  the 
water,  the  bolts  being  tied  back  to  prevent  their  inter- 
ference with  the  joint.  The  diver  puts  the  bolts  be- 
tween the  claws  of  the  lugs,  upon  which  a  plate  is  set, 
and  screws  down  the  nut  upon  this  plate,  drawing  the 
pipe  home  into  the  bell.  Plenty  of  thread  is  allowed 
on  the  eve-bolt  to  permit  of  drawing  the  pipe  entirely 
home  in  this  way.  The  pipe  was  made  specially  for  this 
job  and  has  the  lugs  cast  upon  it.  while  the  bands  and 
eye-bolts,  being  a  simple  matter,  were  designed  on  the 
job. 

it  was  found  almost  impossible  to  enter  the  pipe  at  first 
on  account  of  the  sharp  edge  of  the  spigot  end  cutting 
or  denting  the  lead  ring.  To  overcome  this,  it  was  neces- 
sary to  chisel  off  this  corner,  making  about  V2-in.  bevel, 
and  also  to  round  off  the  sharp  corner  of  the  lead  ring. 
Tlii-  completely  eliminated  the  trouble,  from  which  it 
was  thought  evident  that  some  saving  could  be  made  by 
bavin--  this  done  at  the  foundry  while  turning  down  the 
1 1  was  considered  also  that  it  would  be  advisable 
if  the  taper  were  made  %  in.  in  •">  in.  instead  of  ,',,  in. 
in  .".I  ,  in.,  as  tln>  would  enable  the  laying  to  progress 
lore  rapidly. 


Straps, 

30'—    -3"- 

.iLagScrews.itb  f_      »        AbourSW 

Caps.Sx/OtS'     Drift  Bo!tH20       F/ap , 
\:t-jps.iiZi20]   j,    " 


i 

Brace,   t    ^    K,e       . 

10'fong 
$«i:on  of  Pile  Trestle  Carrying  Ppe 


Sectional    Elevation 


l-'i,,.   |.  Cast-Iros  Oi  M.M    Seweb  through  the  Xkw 
|,i  vi  i    at   East  St.   Louis,  III. 

These  points  are  all  very  important   in  laying  pipe  of 
|      ijpi     i  ,  ighs    lour  and    five  tons  for  the 
p.'-m.  and    18-in.  sizes,  respectively,  ami   must  be  hand- 
led under  water  by  one  man.  who  cannol  do  very  much 
forcing.      It    tnusl    be    bandied    carefullj    also    to   avoid 
I  ti„-  lugs.    A  railway  derrick  ear  with  a  long 

•   boom  was  used  in  unloading   the  pipe-   Er th 

Tli.'  work  i-  being  done  n  ith  the  rivei  at  a     tage 

,  n,  16  It.,  which  makes  the  top  of  tie-  pipe  about 

20  to  vi  ft.  under  water. 

The  Ka-t  St.  Loin-  pumpii  refi  rred  to  above 

.     water  to  Baal  St.  Louie  and  all  its  suburbs,  as 

well  a-  Brooklyn  and  National  <  ity  (including  tie'  pack 

and  al  o  to  the  Bi  Hi 
l  o.,  which  in  turn     ipplii     Mir  city 
l    i      tation   doi      no!   pump  water  nl   all 

'■I  "     iltl "l> 

then  I       ,|''1   i      l,!' 

plied  to  thi  '" 

i  Loui     uid  Granite  Citj 

whirl  ence  ioi 

i  hough  it   j  is  divided 

;.  ,    two  difl 

C.  M.  H  I        W  nt<  '  Co., 
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Sewer  Outlet 

The  St.  Louis  National  Stock  Yards  Co.  had  a  cast- 
iron  sewer  outlet  extending  about  400  ft.  from  a  brick 
manhole  to  the  river  bank.  The  outlet  is  about  5011  ft. 
below  the  water  intake.  It  was  not  considered  desirable 
to  simply  lengthen  this  outlet  to  carry  it  through  the 
new  levee,  as  the  weight  of  the  fill  upon  it  might  cause 
settlement  which  would  dislocate  the  joints. 

Instead  of  this  a  new  line  of  30-in.  cast-iron  pipe  was 
built  from  the  manhol.  .  supported  on  pile  bents,  as 
shown  in  Fig.  4.  This  is  540  ft.  long,  with  a  grade  of 
ii.'.",.  and  the  outlet  is  over  a  pile  and  rock  bulkhead 
wall  built  by  the  Wiggins  Ferry  Co.,  which  serves  to 
prevent  damage  by  scour.  The  discharge  end  of  the  pipe 
is  provided  with  an  automatic  Hap  valve  to  close  the  out- 
let when  the  river  level  rises  above  the  outlet.  Beyond 
this  a  wooden  channel  or  spillway  extends  to  the  edge  of 
the  slope. 

In  connection  with  this  work,  the  old  bridge  sewer 
leading  to  the  manhole  was  uncovered  and  examined,  and 
strengthened  when  necessary  by  the  use  of  reinforced 
concrete.  As  the  old  manhole  is  not  needed  it  was  closed 
with  a  concrete  cap  and  is  now  buried  in  the  fill. 

The  work  was  planned  by  T.  X.  Jacob,  Child'  Engineer 
of  the  East  Side  Levee  ami  Sanitary  District,  and  car- 
ried out  under  In-  direction.  It  was  completed  Nov.  25, 
1913,  and  cost  about  $8568. 

A    New    Process    for    the    Manufacture    of    Gearvrheela    has 

been  developed  by  Herbert  Terry  &  Sons,  of  Redditoh.  Eng- 
land, according  to  the  London  "Engineer"  of  Dec.  12.  The 
finished  wheel  is  built  up  of  a  number  of  stamped  discs  or 
laminations  of  sheet  steel  or  other  material  of  high  tensile 
strength.  First  the  circular  disks  are  stamped  out.  then  the 
center  with  keyway  (if  necessary)  and  rivet  holes,  and  lastl] 
the  teeth.  Two  sets  of  disks  are  so  stamped  that  when  the 
laminations  of  each  are  alternated  in  assembling,  the  teeth 
of  each  disk  will  exact  1>  bisect  the  space  between  the  teeth 
of  adjacent  disks.  In  other  words,  in  a  gear  made  up  of  six 
disks,  three  disks  will  he  interlocked  one-half  of  the  pitch  in 
advance  of  the  other  three.  Thin  distance  pieces  are  of  ne- 
cessity  placed  between  adjoining  disks.  The  advantages  re- 
sulting from  staggering  tic  teeth  are  claimed  to  be  as  fol- 
lows: Diminished  backlash,  less  noise,  lower  cost,  and  better 
lubrication      Tin    principal  disadvantage  is  thai  the  above  de- 

scribed    construct! tannol    !"■    used    in    a    sliding    gear   box. 

For  such  service  the  disks  would  be  assembled  to  make  an 
1,1  dlnary   Bpur-gear   forma  I  ion 

I  In-  Coal  oi  Eliminating  Grade  Crossings  "I  think  we 
shoal, I  ,i,>  moi,  than  is  required  of  us  at  mad.-  crossings  so 
ns  to  ln.it  in  deter  the  sentiment  which  is  sweeping  over  the 
country  for  the  elimination  ol  grade  crossings,  without 
propei  thought  ,.t  tic  great  economic  questions  Involved 
Even  n,,w.  without  taking  Into  account  the  lai  est  cities,  thi 
Baltimore  &  Ohio  System  is  being  forced  by  resolution,  bj 
ordinance,  oi  bj  the  exercise  of  state  laws,  to  agrei  to,  ,,r 
submit    plans   for  expenditures  aggregatlni     more   than   fifteen 

o I,  dollars  for  the  elimination  ol   crossings,     i   have 

recentl)    made  up  an  i  81  Ims  I     oi   I  he  t  of  ellmln  one  idi 

crosBlr, .-.in,    bj    tern      1 1   would  i  oi  i   about   hot 

ii    to  ellmlnat.    grade  crossings  on   the   Balti- 
more  &   'duo  System;    tboul    (360,000, 11    wi    nor   o,     ,  ,,, 

tni i   h    1 1 iw       -I'll,     Pennsylvania 

tat m    thiil    t,,   eliminate   nil    II 

rt  coal    |6 "i That    mi  am  about    11,000, 

00      I nlj       t"  o      1  :nlu  :"■ in,,  nj       in      I  he 

1  I -I    if      v    ,ii    i  limit Ibli 

e       I'"'      |   "Unr,      ■III. I      in      I", i      ,  I  1 1 . 1 . '  \  el I       i      Itagi       I" 

allow    no  i, noli   .a    n     to  be     o   used     Possibly   there 

I Ill     I"        in     Oi"  ,     hi  o  ol     .  ,  memo,      i  .    ,     

Ol     '  hi  '    "I Mlngl,    bill     II     "  ouhl     bl       , 

|   thi  nl   .ii    I,,  eliminate  t he 

od   ■!   hi    found   io  .,:, i. 

human  i .  i  ■       u e h    i     p I h u    hi]    •  reed     IS v e n  I 

Ih ill    qui    :    .. .  ■     undi 

i    i ■  ■  i . • i    no    nri  ,,.  ,:,i   ,Me   will    make   the 

Ion  on  an  eq f  thi    pxponei    of  suoh   cross- 
to    bi     sllmlnatei m     > "    dddri 

i  •  ■    Btuart,   Chli  I    I  I  *    I  ihlo    R  R 
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[Presidleinitts  of  Fo^r  P 

^rimg  Societies 

(With  Insert  Sheet  of  Portrait-) 


,imgiiini< 


WNOPSIS — For  the  21st  consecutive  year  ice  publish 
i-n ■irilh  the  portraits  of  the  Presidents  of  four  national 
nginceriin/  societies  with  their  biographies.  We  were  lia- 
ble to  obtain  for  publication  a  photograph  and  biography 
f  the  President  of  the  American  Institute  of  Electrical 
mgineers  and  we  have  substituted  the  newly  elected 
'  the  Canadian  Society  of  Civil  Engineers, 
I.  J.  Bull,,-.  C.  M.  a.    Thre,  •  Presidents, 

ohose  portraits  we  printed  a  near  ago,  wen  professors  in 
ngineering  schools.  The  group  of  men  whose  biog- 
■aphii--  are  printed  below  nee  all  men  who  have  icon  suc- 
ks in  active  business  and  professional  work. 

of  ftlhe  Ammes'Ica.sa  ScDci®^ 

©£  Civil    IEirag|i!a<eeip§ 

By  Eoward  M.  Jones* 

The    Vicar    of    Wakefield    exhibited    rare    wisdom    in 

d sing   his   "wife   as   sin-  did    her   wedding  gown — not 

for  a  fine  glossy  surface  bu<  for  such  qualities  as  would 
wear  well." 

In  the  election  of  Hunter  McDonald  to  its  presidency, 
tlic  American   Society  of  Civil    Engineers  has  displayed 

fime  kind  of  judgment.     It  tc ften  happens  thai 

DQi  i   are  promoted    to   places   of   honor  because  of  acci- 

.  achievemcnl  or  public  prominence,  bul  the  above 
Society  has,  as  usual,  conferred  its  highest  honor  worth- 
ily, on  a  plain  modest  man.  whose  faithfulness  to  his 
fevery-day  duty  and  loyalty  and  helpfulness  to  his  pro- 
fession are  Ins  dominant  characteristics. 

Hunter  McDonald,  the  seventh  son  of  Angus  W.  Mc- 
Donald  and  Cornelia  Peake  (his  second  wife),  was  horn 
at  Winchester,  Va.,  June  1".'.  1860,  and  was  named  after 
Dr.    Hunter    McGuire,   who   afterward    became    Medical 

I 'tor  of  Jackson's  Division  of  the  Army  of  Northern 

\  irginia.    II  is  paternal  ancestors  were  direct  descendants 

oi  the  historic  Donald  clan  of  Scotland,  the  head  of  the 

an  branch  of  the  family  being  Angus   McDonald 

(emigrant)  who  having  fought  in  the  battle  of  Culloden 

ittaintcd  of  treason  and   Bed  to   Virginia  in    1746. 

meritorious  service  in  Indian  wars  he  was  granted 
four  hundred  acres  of  land  by  the  colony.  In  1762  he  pur- 

tl  .i  trai  i  of  land  near  Winchester,  Va..  and  built  bis 
calling    it    "Olengnrrv"    after   his   old    Highland 

Ingun  \Vm.  McDonald,  grandson  of   Ingus  Mi  Donald 

rant  i  and  father  of  the  si  I   this  sketch,  was 

in  Winchester,  Va.,  Feb.   I  I.   1799.     He  graduated 

We  i   Point   Miiitai ;    V  ademj   in  1817,  and  served 

"i  the  '  'oast    Vrtillei  \   until   1819,  n  hen  he  resigned  and 

he  western  frontier  n,  trj  In-  fortune.     Vfter 

eight  yea i    nf  n    trenu  id  trappers  and  hostile 

Indians,  during   which   his   military   training   was  often 

it   into  play  in  tin    bordi  r  i  onflii  la,  he  returned  to 

'V  ,1.,  itlon     Bnirlnear,     Interstate    Comi   i  lesion, 

Ipn!    Rulldlna     Chattai 


his  native  state,  married,  studied  law.  and  established 
a  home  at  Romney,  Va. 

When  in  1861  Virginia  seceded,  and  immediate) 
thunders  of  the  Civil  War  wire  heard.  Angus  McDonald, 
though  the  frosts  of  62  winters  had  fallen  upon  him.  has- 
tened to  Harpers  Ferry  and  tendered  his  services  to  de- 
fend his  native  state.  He  was  commissioned  a  Colonel 
and  immediately  assigned  to  dun  defending  bridges  and 
fords  along  the  Potomac  near  that  point.  He  served 
gallantly  until  1863  wiien  he  was  captured  by  the  Fed- 
erals. For  a  period  of  more  than  a  year  he  underwent 
the  trying  ordea!  of  prison  life  and  when  finally  released 
his  health  was  so  impaired  that  he  died  within  a 
after   reaching    Richmond,    Va.      He    was    the   fatl 

teen  children  and  though  dying  at  the  rather  early 
age  of  <>■">  years,  his  had  been  a  mosi  eventful  career  and 
an  honorable  heritage  to  his  descendants. 

Hunter  McDonald,  bom  at  the  outbreak  of  one  of  the 
greatest  wars  of  history,  of  a  long  line  of  military  hi 
educated  and  nurtured  during    thosi    trying  year.-  i 
construction,  when  the   State  of  Virginia  was  impover- 
ished, with  its  former  noble  families  scattered,  shattered, 
but  not  despairing,  must  needs  have  in  ins  make-up  the 
iron  which  produces  true  leaders  among  men.    His  work, 
however,  has  been  in  times  of  peace  and  he  has  not  been 
called    to   wage    war    against   his    fellow    man.    but    none 
the  less  he  has  had  his  fight,  for  true  to  his  duty  he  has 
battled,  as  does  every  true  engineer,  with  the  fori 
Nature,  applying  such  to  the  uses  and  convenience  of  his 
kind. 

Mr.  McDonald  was  taught  at  home  by  his  mother 
until  the  age  of  eleven  years.  He  then  attended  the  pub- 
lic schools  of  Lexington,  Va.,  for  two  years.  The  family 
having  moved  to  Louisville,  Ky..  he  entered  the  Louis- 
ville Rugbj  School,  which  was  in  charge  of  two  of  his 
older   brothers,   and    he   completed    his   studies   there   in 

1878.     Hon.  Oscar  Onderw I  was  his  deskmate  at  thai 

institution.  Mr.  McDonald  then  went  to  Washington 
and  Lee  I  niversity  for  one  year  where  he  pursued  special 
studies  iii  mathematics  and  engineering.  With  this  scant 
technical  equipment  be  began  bis  career  as  a  civil  engi- 
neer. Appreciating  no  doubt  this  lack  of  a  thorough 
foundation  for  his  life's  work,  he  studied  the  more  ear- 
nestly and  supplemented  by  bard  individual  efforl  what 
was  lacking  in  his  college  course. 

At    the  early   age  of   19  years   he  enti  i  n  ii  e 

of  the  Louisville  &  Nashville  Ry.  He  was  placed  in 
harge  of  a  small  nam  to  remeasure  the  main  line,  relo- 
cate the  mile  posts,  and  station  the  track  and  structures- 
He  started  out  on  this  work  n  ith  two  young  i  i 
and  a  negro  cook,  walking  and  carrying  Iris  camping 
outfit   on   s  amping   wherever  night   ov< 

bun.  The  summer  this  work  was  done  was  exceptionally 
hot  and  disagreeable  and  though  some  of  hi<  companions 
quit,  he  secured  other-  an, I  steadily  continued  his  task. 
covering  ovei  one  thousand  miles  of  road.  Durin 
latter  portion  of  the  work  the  handcar  was  demolished 
by   being   run    into   by   n    train    'Hid    the    remainder  of   the 

task   »a-  finished  on  foot,  the  entire  party  Bleeping  on 
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tlie  ground  wherever  the  day's  work  ended  and  procuring 
food  as  best  they  could.  The  work  was  finally  concluded 
Nov.  1,  1879,  at  Memphis.  Tenu.,  where  the  yellow  fever 
was  then  raging. 

The  faithfulness  with  which  this  task  was  performed 
was  early  evidence  that  the  young  man  possessed  the 
metal  and  mental  caliber  necessary  to  make  a  successful 
engineer  and  a  leader. 

On  Dec.  1,  1879,  Mr.  McDonald  was  made  Assistant 
Engineer  of  the  Xashville,  Chattanooga  &  St.  Louis 
Railway  under  Col.  E.  C.  Morris,  then  Chief  Engi- 
neer, and  he  was  the  only  assistant  engineer  on  the  sys- 
tem at  the  time.  He  has  been  continuously  in  the  service 
of  that  railway  until  the  present  time  and  has  established 
a  record  of  faithful,  efficient  service  rarely  equaled.  His 
specific  achievements  in  the  development  of  this  great 
railroad  property  are  too  numerous  to  outline  in  detail, 
and  only  a  few  of  his  accomplishments  can  here  be  given. 
In  1884,  Mr.  McDonald  was  placed  in  charge  of  the 
rebuilding  of  Running  Water  Viaduct,  one  of  the  most 
important  bridge  structures  on  the  line,  being  a  viaduct 
820  ft.  long  with  height  of  110  ft.  The  old  structure 
of  Phoenix  columns.  Pink  trusses  with  wooden  top  chords, 
built  in  1 S < j T .  had  become  inadequate  under  the  increas- 
ing  weight  of  rolling  stock,  and  was  to  be  replaced  by  one 
of  steel  throughout  and  of  heavier  type.  One  of  the  main 
problems  connected  with  the  work  was  the  securing  of 
satisfactory  foundations,  and  although  quite  young  in 
years  the  judgment  he  displayed  was  accurate  and  no 
trouble  was  ever  had  on  account  of  settling  footings,  al- 
Ji  the  steel  structure  was  on  several  occasions 
strengthened  to  take  care  of  the  ever  increasing  weight 
of  rolliiiLf  stock.  1 1  is  significant  of  the  rapid  develop- 
ment of  'hi-  railway  thai  this  structure  is  now  being  re- 
built as  a  double-track  bridge  on  a  new  location  in  order 
i..  accommodate  the  heavy  traffic  and  large  engines  which 
thi    V.  I  .  &  St.  \j.  Ii'y.  is  now  operating. 

Mr.    McDonald's   next    important    service   was   in   the 
on    and    construction    of   a    number   of    important 
iany.     The  II  uni>\  ille  Branch, 
tension  of  the  Sequatchie  Valley  Branch,  and  lie1 
Teimi — e  and  Coosa  R.R.  were  among  the  Dumber.     Il< 
al-o  performed  in  a  masterly  way  the  task  of  rehabilitat- 
ing and  rebu  der  i  raffic,  several  roads  purcha  ed 
by  his  company,  among   which   may   he   mentioned    the 
work  on   thi  i    Vallej    l.'.l,'  .  changing  from  a 
nai  row   i.,  ,  ducing  thi'  curves  from  '.".' 

urn  of   I  .'    :  shortening  the  line  considerably 
by  cutoffs  and   reducing   I   i     grades. 

In   1891,  the  Nashville,  Chattai ga  &    St.   I is  Ry. 

leased    from   the   State   of   Georgia    the    Western    &    At 
lantic  R.R.  between  the  two  importani   centers  of  Chal 
d    Atlanta   and   forming  a   \ aluable  outlel    to 
■    hi  ast.    Ai   the  time  the  W.  \    \.  was  in  sui  h  a 
condition  thai  opi  •  ten  the  lightesl  engines  over 

tremel  and    befon  a le  in 

traffic  could  be  though!  of  il   had   to  be  complete! 

Mr.  M'  Donald  and  under 

:  i       n  mar     casi     the 
■•■I  the  line,  and  i : 
'  few  and  hi 

could 

n    erected   Id 

i  othei    im 

all    the    while    traffli     v,  a      n 


Col.  R.  C.  Morris  died  in  November,  1892,  and  Mr. 
McDonald,  then  only  32  years  of  age,  was  appointed 
Chief  Engineer  to  succeed  him.  Certainly  an  unusual 
honor  for  one  so  young,  but  one  richly  merited  by  his 
accomplishments  for  his  road. 

One  of  the  first  important  matters  to  engage  his  at- 
tention after  being  made  Chief  Engineer  was  the  recon- 
struction of  the  drawbridge  over  the  Tennessee  River, 
at  Johnsonville,  Tenn.  This  required  the  building  of 
three  new  piers.  The  old  bridge  had  been  carried  on 
light  piers  resting  on  grillage  founded  on  the  gravel 
bed  of  the  stream.  The  requirements  of  the  War  Depart- 
ment made  it  necessary  to  put  in  a  draw  which  would 
furnish  two  clear  spans  of  180  ft.  each.  As  much  scour- 
ing had  taken  place  around  the  old  piers,  it  was  decided 
that  all  new  masonry  should  be  carried  to  rock  foun- 
dations. This  necessitated  pneumatic  caissons,  which 
were  carried  to  a  depth  of  44  ft.  below  low  water.  The 
entire  work  was  done  in  such  a  masterly  way  as  not 
to  interfere  with  the  traffic  of  the  road.  Upon  its  com- 
pletion Mr.  McDonald  presented  to  the  American  So- 
ciety of  Civil  Engineers  a  paper  giving  a  detailed  de- 
scription of  this  work,  which  was  a  most  valuable  con- 
tribution to  the  engineering  literature  of  the  time. 

After  an  era  of  great  railway  expansion  came  the 
panic  of  1893  when  construction  work  came  to  a  stand- 
still. Mr.  McDonald  then  turned  his  attention  to  a 
closer  study  of  reducing  costs  of  maintenance  and  oper- 
ation. The  lines  in  west  Tennessee  had  been  built  orig- 
inally when  timber  was  cheap  and  miles  upon  miles  of 
pile  trestle  were  in  the  main  lines.  Under  his  direc- 
tion studies  were  made  looking  toward  the  elimination  of 
these  expensive  structures  and  converting  them  to  per- 
manent way  by  Idling.  After  submitting  an  exhaustive 
report  on  the  subject  Mr.  McDonald  was  permitted  to 
go  ahead  with  his  policy,  the  result  of  which  was  that  in 
a  IVw  years  the  cost  of  maintaining  bridges  on  these 
line-  was  reduced  more  than  50%.  Numerous  reduc- 
tions  of  grades  and  cutoffs  were  also  made,  and  35  miles 
of  its  main  line  double  tracked.  For  the  past  ten  years 
the  \.  ('.  X  St.  I..  Ry.  has  continued  to  make  extensive 
improvements  on  all  its  existing  lines  so  thai  today  it 
stands  in  the  forefronl  of  the  railways  of  the  South  in  the 
physical  character  of  it-  property,  the  safetj  of  oper- 
ation, ami  the  solidity  of  its  investment.  No  history  of 
this  property  can  he  truly  written  without  recording  the 
notable  works  of  Hunti  r  Mel  lonald. 

Ai   the  iime  he  became  connected   with   it.  the   X.  C. 

&   St.   L.   Ry.  had  onl]     t53  miles  of  track  and   today    L231 

mile-  ;n.   operated.  The  train  mileage,  then   1,500,000,  is 

todaj    :.  100,000.     In   the  3 1    yi  ars  of    Mr.    McDonald's 

ervice  no  ai  i  ident  ot  w  rei  k  has  occurred  which  could  be 

charged   to  any    fault    of   the    maintenance   deparl nt, 

and  the  life  of  no!   a  single  paying   passenger  has  been 

.n  ii  In  ed   on    its    main    I  me. 

Mr.  McDonald  ha-  in  In-  im*  iiie.  however,  found 
time  hi  ervici  oul  ide  "i  In-  own  road's  work.  I  n 
1900,  I'm-  Southei  n  R\  had  an  av  ful  disa  tei  at  ( lamp 
<  reek,  outh  of  \i  lanta,  ( la.  A  train  ran  into  a  wa  hed 
out  arch  culver!  and  wae  completely  wrecked,  34  persons 

t  hi  n   lives,     Mi    M .  I  Ion  a  Id  n  a  -  employi  d  I akc 

mi   investigation  n    to  the  cause  of  the  disaster  and  to 
mcertain   whethei   "!    not    il   wa    due  to  any  negli 
ni   faull  of  the  rail* aj ,     tt  wa    an   importani   case  in 

0\    onlj     a     po     ibll     VI  nil.  I     .con   I     I  he    i:  i  r  I  \\  :i  \ 

..i   ..  i  million  dollai     in  damagci    hut  also  the 
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vital  principle  as  to  how  far  the  courts  would  say  the 
railway  should  go  in  designing  water-ways  to  provide 
for  the  cloudburst  which  would  probably  not  occur  once 
iu  50  years'.  So  exhaustive,  fair  and  conclusive,  was 
his  report,  showing  that  the  rain  which  caused  the  wash- 
out was  unprecedented  and  that  all  usual  and  practicable 
precautions  had  been  taken  by  the  railway  company,  that 
the  first  test  suit  resulted  in  favor  of  the  defendant,  while 
others   were  compromised. 

In  1906,  Mr.  McDonald  was  the  moving  spirit  in  the 
organization  of  the  Wholesale  Merchants  Warehouse  Co., 
of  Nashville,  Tenn.  Tins  company  built  a  reinforced- 
concretc  tunnel  rusting  over  half  a  million  dollars,  which 
is  served  directly  by  the  L.  &  X.  Terminal  Co.  tracks. 
The  problem  was  unique  in  that  it  meant  the  moving  of 
I  considerable  portion  of  the  jobbing  business  of  the 
city  to  an  entirely  new  location  a  mile  from  where  it 
bad  flourished  for  half  a  century.  However,  the  great 
advantage  to  the  merchants  of  being  able  to  receive  and 
jbrward  their  goods  direct  from  their  places  of  business 
without  any  drayage  or  handling  charges  was  so  attrac- 
tive that  all  buildings  were  soon  occupied.  Mr.  McDon- 
ald supervised  the  entire  construction  of  these  buildings 
ami   is  the  General   Manager  id'  the  operating  company. 

Mr.  McDonald  has  ever  appreciated  that  an  engineer 
should  be  helpful  to  his  fellows  and  though  having  always 
been  a  busy  man.  lie  has  found  time  to  be  of  great  ser- 
vice in  engineering  society  work. 

In  1882,  he  was  elected  a  junior  member  of  the  Amer- 
ican Society  of  Civil  Engineers,  and  was  transferred  to 
full  membership  in  1887.  From  1903  to  1906,  he  rep- 
resented  I ) i s t r i < - 1  No.  t>  as  a  Director.  In  1910.  he  was 
Vi<  e-President. 

When  the  movement  was  started  to  organize  the 
American  Railway  Engineering  Association.  Mr.  McDon- 
ald was  invited  to  assist  and  did  so  in  his  usual  effective 
way.  giving  a  large  portion  of  his  valuable  time  for  sev- 
eral years  to  put  the  organization  on  a  firm  footing,  Ee 
was  a  charter  member  and  the  eleventh  man  enrolled.  He 
was  made  a'  Director  at  its  organization,  later  Yicc-1'iv- 
nlent.  and  President  for  two  years,  1904-1906.  If  is 
worthy  id'  note  that  he  has  thus  within  the  past  ten  years 
oci  upied  the  highest  position  of  honor  in  two  of  the  great- 
est  engineering  organizations  of  the  world. 

\oi  nnly  has  he  served  with  distinction  these  great 
Societies,  bui  be  has  given  even  more  of  bis  time  to  the 

Bnginering   Associal of  the  South,  of  which  he  was 

on,'  of  the  founders.  This  organization  i-  one  of  the  few 
of  the  minor  societies  which  has  a  successful  history  of 
25  years  to  its  credit,  and  a  large  measure  of  its  suc- 
cess  must  be  attributed  to  Mr.  McDonald.    He  lias  served 

it   as   President,  Secretary,  Treasurer  and   almost    

tin -U  a-  a   I  director. 

Each  of  the  above  societies  has  greatly  profited  by  the 

papers   presented   i>\    Mr.    McDonald   ami    lew    engu rs 

hove  more  .1 ri'ully  of  freely  contributed  to  the  general 

good  by  publishing  their  experience   ami  their  views. 

lie  is  also  ;i  member  oi  tin  National  Geographical  So- 
i  mi ■   nnd  flic  Franklin  Institute. 

In  1906,  be  was  appointed  i>\   President  Roosevelt  e    ft 

iik  m be i  of  an  Ad\  i so i  \  Board  io perate  with  the  tech- 

oological  branch  oi  thi  Geological  Survey,  for  testing 
lie  i  and  structural  material-.  This  Board  assisted  in 
lb.  i   i . 1 1 > 1 1 ~ 1 1 r i ■  •  ■  1 1 1  of  the  present  Bureau  of  Standard 

Mi    Mi  Donald  has  ever  taken  an  active  intercsl   in  the 


affairs  of  his  home  city.  He  is  an  active  member  of  its 
various  commercial  organizations  and  social  clubs. 

Mr.  McDonald's  work  during  the  past  twenty  year- 
has  been  accomplished  under  the  handicap  of  poor  health. 
The  qualities  of  his  martial  ancestors  have  kept  him  on 
the  firing  line  of  active  service  when  many  a  man  would 
have  long  since  become  discouraged  and  have  left  the 
field  to  others. 

In  18.93,  he  was  married  to  Miss  Mary  Eloise  Gordon, 
of  Columbia.  Tenn.,  a  great-granddaughter  of  Col.  John 
Cordon,  one  of  Andrew  Jackson's  most  trusted  scouts. 
They  have  one  son,  Hunter  McDonald,  dr. 

Jsisimes  IHIgyir&iraesSi,  Psresldesnt  of 

tike  AfflmericaiEii  Society  ©if 

MeclhiSiiraiicgiH  lEir&fiiiinieeirs 

By  Chahles  Whiting  Bakeb 

Over  sixty  years  ago,  a  group  of  bright  mechanics  gath- 
ered around  a  water  power  in  the  town  of  Windsor,  Ver- 
mont, and  built  them  a  machine  shop,  in  which  they  pro- 
ceeded to  invent  and  develop  the  turret  lathe.  The  firm 
of  Robbins  &  Lawrence  was  responsible  for  the  first  auto- 
matic revolving  turret  :  for  the  application  of  power  feed 
to  the  turret  lathe,  and  for  the  first  development  of  the 
machine  in  flic  field  of  large  work  as  distinguished  from 
the  comparatively  narrow  field  of  the  so  called  "screw 
machine."  The  history  of  this  firm,  which  afterwards 
changed  its  name  with  gradual  changes  of  ownership  to 
the  "Jones  &  Lamson  Machine  Co.."  is  practically  the 
history  of  the  turret   lathe. 

For  forty  or  fifty  years  the  firm  worked  along  with 
varying  fortunes,  removing  jn  [888  to  the  town  of 
Springfield.  \"t.,  seven  miles  from  the  nearest  railroad 
station  at  Charlestown,  N.  II.  Here  the  pig  iron  and 
coke  were  hauled  in  by  the  truck  load,  and  the  finished 
machines  were  shipped  out  by  the  same  means.  Turret 
lathes  were  built  in  unnumbered  styles  and  sizes,  together 
with  engine  lathes  and  various  lines  of  miscellaneous 
machinery.  The  firm  preserved  an  excellent  reputation, 
but  it  did  not  make  much  money. 

One  day  in  the  fall  of  L889,  the  Charlestown  stage 
stopped  at  the  door  of  llie  shop  and  there  stepped  forth 
a  tall,  thin,  diffident  young  man.  with  black  mustache 
and  chin  whiskers;  ami  he  forthwith  proceeded  to  shape 
the  destinies  of  the  concern — a  proceeding  which  has 
kept  him  busy  ever  since.  The  young  man  was  . lames 
Hardies-,  whose  portrail  appears  in  this  issue.  The 
chin  whiskers  have  long  since  disappeared.  The]  were 
donned  to  conceal  in  some  measure  the  flagrant  youthful- 
ness  of  the  wearer;  but  concealment  o(  his  youth  was. 
and  still  is,  impossible;  and  the  evident  abilitj  and  good 
sense  of  the  wearer  soon  made  subterfuge  superfluous. 

Tin-  young  man  of  26  years  worked  out  in  this  remote 
\eu  England  village  a  series  of  mechanical  inventions 
ami  business  policies  which  have  not  onhj  won  remark- 
able commercial   success,   but    have,   as   well,  deeply   in 

11 d  the  whole  business  of  machine-tool  building.    In 

the  first  place,  after  diagnosing  the lition  of  the  firm. 

he  prescribed  the  remedj  of  specialization,  which  ha- 
-line  been  applied  with  such  marked  success  l>\  machine 
tool  builders  the  count  rj   over.     "One  machine,  on, 

oi  mi1'  mai  Inn.  ."  iva     I tanj   Mar.   ih,    motto  ot   the 

firm. 


-106 


ENGINEERING     NEWS 


Vol.  71,  No.  8 


In  the  second  place,  he  determined  to  design  and  build 
a  machine  of  such  marked  originality  and  of  such  wide 
range  of  usefulness  that  the  handicap  of  remote  loca- 
tion would  be  minimized.  The  result  of  this  determina- 
tion, and  of  careful  painstaking  study  as  well,  was  the 
Hartness  Flat  Turret  Lathe,  which  the  little  town  of 
Springfield  has  since  built  in  thousands  and  shipped  to 
all  civilized  countries  of  the  globe. 

As  a  third  item  of  improvement  he  worked  out  the 
scheme  of  selling  directly  to  the  customer,  and  main- 
taining a  corps  of  trained  operators  to  take  care  of  the 
customer  and  of  the  machines  after  the  sale  was  made. 
The  carrying  out  of  this  idea  (then  a  comparatively  new 
one  in  the  machine-tool  business)  resulted  in  a  closeness 
of  contact  between  the  customer  and  the  maker  that 
worked  to  the  advantage  of  both,  and  thus  fulfilled  the 
requirements  of  an  ideal  business  transaction. 

In  addition — as  years  went  on  and  he  gained  in  ex- 
perience— he  has  developed  other  principles  in  shop  man- 
agement which  have  proved  to  be  undisguised  blessings  to 
employer  and  employee  alike. 

For"  the  results  of  his  mechanical  ability,  the  reader  is 
referred  to  the  broad  field  of  work  performed  by  the  mod- 
ern turret  lathe  as  compared  with  its  restricted  range 
■?:>  years  ago — an  improvement  for  which  Mr.  Hartness 
must  lie  awarded  a  large  share  of  the  credit.  For  his 
achievements  in  simp  management — particularly  on  the 
side  of  the  study  of  the  employee  as  a  human  being  rather 
than  as  a  "hand" — a  reading  of  the  introduction  to  the 
"Flat  Turret  Lathe  Manual,"  and  of  his  book  on  •'The 
Human  Factor  in  Works  Management"  will  be  profit- 
able and  illuminating. 

A    risitoi   to    Mr.   Hartness'   1 ie   in    Springfield  sees 

about  him  other  evidences  of  the  wide  range  of  his  inter- 
He  will  find  the  slopes  back  of  the  town  dotted  with 
.,,,,„.  huii. Ire,]-  of  thousands  of  young  pine  trees,  set  out 
with  enthusiasm  and  watched  with  fatherly  care.  He  may 
drive  through  endless  winding  roads  over  the  timbered 

hill-  to  the  east  of  the  town,  coming  here  and  there  upon 

picnic  shelter-,   seats   and   cleared   outlooks  from  which 
,,r  the  backbone  of  the  Green  Mountain.-  are 
;  of  the  town.     Blue  enamel  signs  assure 
tl,,.  visitor  that  he  is  welcome  so  long  as  he  does  not  in- 
jur,, the  tie.-.  Erighten  tin'  birds  or  shod  the  squirrels. 
i),,   the   [awn   at   "i'e  en. I   of  hi-   hoii-e   stands  a  curious 
.     ...    ,,    i  :,  ,i    elephant    with   cylindrical 
trunk   upraised   t«.  the  heavens.     This  structure   i     the 
.,i   Mr.  II;. lie.-  '  chii upa1 I  ide  of  work- 

|:  0j      his     own     creation,     ami     he     has 

tened  i1  the  "Turret  Equatorial  Telescope." 

i     of  a  tronomical   work  is 

,l„.   i;„  i    that    ob  .  i  aiions  with   the  ordinary   telescope 

i    made  al   practically  the  temperature  of  the 

In    winter,   when   so   h   of   the   best    work 

,      omi  thing    WOl    e   than    mere 

i    en       .m  actual  dulling  of  th 
el]  .,    .,  .  iiim  in.      .,r  manipulation  which 
the   rapidity   and   ■<•  i  urai  \    of   the  ob- 
irk      The   Turret    I  q  latorial   Tele  i  ope    wa 

hi  a  warm, 
,.     .,n,e  time,  it   pre  erve    unim 

of  tl  ■  ■ anting,  and 

ible  optical  -    thi    required 

■  .   ,:i  trument.    ii  i    the  01 
req    n     but  one  angle  in  the  li 

■■''■'    ''.'-.I    I'll.  ■  I m    a    pi  i    m. 


instead  of  by  the  more  troublesome  plane  mirror  type  of 
apparatus.  At  the  same  time  (another  unusual  advan- 
tage for  an  instrument  of  the  fixed  station  type)  practi- 
cally the  whole  sky  is  within  range  of  the  instrument, 
clear  to  the  polar  axis. 

The  machine  is  unique  in  its  mechanical  construction  I 
as  well,  depending  for  the  accuracy  of  its  hourly  motion 
on  a  broad  turret  hearing,  instead  of  the  usual  small 
I  mots.  The  whole  method  of  mounting  and  manipula- 
tion is  original  and  effective.  The  instrument  was  com- 
pletely described  in  a  paper  read  by  Mr.  Hartness  before 
the  American  Society  of  Mechanical  Engineers  in  De- 
cember, 1911. 

It  will  be  seen  that  the  range  of  interests  of  President 
Hartness  is  remarkable,  embracing  such  widely  varied 
subjects  as  mechanical  invention,  business  management. 
pyschology,  astronomy  and  forestry.  This  diversity  of 
interests  gives  an  ad. led  zest  and  breadth  to  his  conver- 
sation, whether  with  old  friends  or  chance  acquaintances. 

But  there  is  something  further  than  this  for  which 
many  men  hold  him  in  grateful  regard.  He  has  great 
skill  in  bringing  out  the  best  powers  of  the  men  with 
whom  he  deals.  In  his  own  organization  great  pains  are 
taken  to  find  the  proper  place  for  each  man.  Failure  in 
one  position  does  not  mean  summary  and  irrevocable  dis- 
charge. Place  after  place  is  tried  until  the  round  peg 
finds  the  round  hole  and  the  square  peg  fits  in  the  square 
hole.  Many  of  us  look  back  with  gratitude  to  our  first 
meeting  with  him  as  young  men,  remembering  the  char- 
itable way  in  which  he  recognized  the  enthusiasms  and 
gaucheries  of  youth,  making  due  allowance  for  even  fla- 
grant offenses,  with  his  eve  always  fixed  on  what  the 
young  man  might  become  as  he  grew  older. 

The  subject  of  this  sketch,  son  of  John  William  Hart- 
ness and  Ursilla  Jackson  Hartness,  was  horn  in  Schenec- 
tady, X.  Y.,  in  1.861,  and  is  consequently  in  his  fifty- 
third  year.  His  first  twenty  years  were  spent  at  Cleve- 
land, Ohio,  where  after  passing  through  the  public 
schools,  he  undertook  practical  work  in  machinery-build- 
ing plants.  The  next  three  years  were  spent  as  foreman 
of  a  manufacturing  plant  in  Winsted,  Conn.,  and  the  fol- 
lowing four  years  as  foreman  and  afterwards  inventor  in 
a  hardware  manufacturing  plant  in  Torrington,  Conn. 

At  Winsted,  Conn.,  he  nut  Miss  Lena  Sanford  Pond, 
to  whom  he  was  married  in  1885.  They  lived  in  Tor- 
rington  until    ls,si».  when   they   removed  to  Springfield, 

Vl..   their   present    home.      They   have    two   daughters,  one 

of  whom  is  the  wile  of  William  II.  Bearsley,  M.  1>..  of 
Springfield,  Mass..  and  the  other  the  wile  of  Ralph  E. 
Flanders,  of  Springfield,  Vt. 

In  addition  to  his  interest  in  the  Jones  &  Lainson  Ma- 
chine Co.,  Mr.  Hartness  is  also  interested  in  four  other 
machinery  buildin mpanies. 

lie  has  been  a  member  of  the  American  Society  of  Me 
chanical    Engineers  since    1891.     lie  served   as  one  of 

the   Manager    of  the  Society    fr 1909  to   1912,  then 

,i  ii  \  ice  President,  ami  now  is  President  for  the  year 
mi  l. 

II,     i      a     fellow    of    the    American    Association    for    the 

Advancement  of  Scie and  a  member  of  the  Following 

\    ociat b:  Institution  of  Mechanical  Engineers  (l>rit- 

\.i.in  ileiiis.  hei  i  n '.in,  in. ,  Astronomical  ami  As 
trophysicol  Society  of  America,  London  Astronomical 
Society,  Royal  Art  Society,  Boston  Chamber  of  Com 
merce,  an. I  Vici  Prot  ident  of  the  w  e  tern  New  England 
Chambei   of  Commerce,     He  wa     granted  an  honorary 
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degree  of  M.  E.  by  the  University  of  Vermont  in  1910, 
and  is  the  author  of  "Machine  Building  for  Profit ,"  and 
also  "The  Human  Factor  in  Works  Management."  In 
both  of  these  works  he  has  evidenced  his  keen  interest  in 
the  psychological  problems  of  industrialism.  He  is  an 
advocate  of  specialization  as  a  necessary  means  of  mak- 
ing the  best  use  of  man's  energies  and  adapting  him  to 
the  work  as  it  is  today.  His  chapter  on  the  value  of 
habit  is  an  important  contribution  to  the  literature  on 
works  management. 


dfoairlLes   F„    IRaimdU    Fs^esidleEafe    of 
fclhe  Affiaeipflca.ini  IimsftHt'afl&e  of 

By  A.  R.  Ledoux* 

Mr.  Rand  will  retire  from  his  year  as  President  of  the 
Institute  after  the  annual  meeting  in  February.  A  year 
ago,  technical  journals  announcing  his  election  to  the 
presidency,  unanimously  expressed  their  confidence  that 
he  was  the  right  man  to  succeed  to  this  important  office, 
in  view  of  the  troublous  times  through  which  the  Insti- 
tute had  passed  during  the  preceding  year.  Today  the 
membership  is  equally  unanimous  in  praise  of  his  achieve- 
ments, and  regretful  that  by  the  constitution  he  is  ineligi- 
ble to  reelection. 

Mr.  Rand  was  born  in  Maine  in  1856.  After  finishing 
his  education,  he  became  Auditor  of  the  Milwaukee,  Lake 
Shore  &  Western  Railway  Co.,  likewise  its  Treasurer 
Circumstances  called  his  attention  to  iron  and  steel.  In 
1886,  he  retired  from  the  railroad  business  to  engage  in 
mining,  becoming  the  executive  officer  and  manager  of 
the  Aurora  Iron  Mining  Co.,  of  Michigan.  He  has  a 
genius  for  organization  and  soon  found  himself  in  con- 
trol of  a  dozen  other  iron  mines  in  the  Michigan  Range. 
For  a  number  of  years  he  operated  iron  mines,  among 
them  the  Pcnokee  and  Gogebic  Consolidated  Iron  mines. 
These  companies  were  soon  placed  on  their  feet,  incor- 
porated in  the  Tilden  Iron  Mining  Co.,  the  management 
of  which  lie  surrendered  when  it  was  absorbed  by  the 
Carnegie  Steel  Co.  During  those  years,  he  was  very  prom- 
inent on  the  "Range"  and  in  Milwaukee  as  well  as  at 
Cleveland. 

In  1893,  he  became  President  of  the  Spanish  American 
Iron  Co..  operating  in  Cuba,  and  still  continues  its 
President,  after  twenty-one  years  of  service.  lie  was 
practically  the  discoverer  of  (he  great  Mayari  deposits, 
covering  over  40,000  acres,  and  he  has  been  the  executive 
officer  of  the  l'anupo  manganese  property,  ami  others. 
The  aggregation  of  iron-ore  deposits  controlled  by  Mr. 
Sand  in  Cuba  exceeds  over  two  billion  tons. 

With  -a  L'eniiis  for  efficiency,  Mr.  Rand  lias  added  to 
his  holdings  the  accessary  railroads,  harbors,  electric-light 
and  power  plants,  Bintering  plants,  etc..  and  has  con- 
ted  t»<>  model  towns,  30  that  these  Cuba n  mines  are 
pointed    I.,  a-   among    the   most    advanced    in   the   eare   for 

laborers  and  o\  her  employees. 

No!  ale ne  in  connection  with  iron  were  Mr.  Wand's 
activities  exercised.  He  was  an  executive  officer  of  the 
Monte  Cristo  properties  in  the  State  of  Washington,  or- 
ganizer  of  the  Pugel  Sound  Redui  tion  <'"..  with  a  Bmelter 
at  Everett,  and  organizer  of  the  Federal  Mining  &  Smelt- 
ing  c<i.,  in  the  Cceur  d'Alenes.    Only  recently,  recogni 

•Paat-Prealdent,  tmerli  in  [natltute  "f  Mining  Engineers, 
ConmiitinK   Engineer,   9'.i  John   St,   New    v/ork   City. 


ing  his  genius  for  organization  and  his  ability  to  harmon- 
ize divergent  interests,  he  has  consented  to  become  the 
President  of  the  Consolidated  Copper  Mines  Co.,  an  amal- 
gamation of  the  Giroux,  Chainman,  New  Ely,  Central  & 
Butte  and  Butte  &  Ely  companies  and  others  of  Nevada. 
To  this  he  is  giving  the  same  careful  attention  to  detail 
that  he  exercised  in  other  enterprises. 

In  1910,  he  became  a  Director  of  the  American  Insti- 
tute of  Mining  Engineers,  and  his  associates  soon  came 
to  recognize  that  this  new  member,  whose  voice  and  man- 
ner were  always  quiet,  had  a  genius  for  figures.  He 
was  soon  after  made  Chairman  of  the  Finance  Committee, . 
and  quite  logically  was  the  nominee  of  all  parties  for  the 
presidential  office  in  1913.  During  the  year,  he  has 
shown  not  only  a  thorough  grasp  of  conditions  as  they 
existed,  but  a  genius  for  advance.  Under  his  presidency 
many  Local  Sections  have  been  started  which  are  active 
not  only  in  the  discussion  of  local  and  technical  matters, 
but  in  promoting  the  interests  of  the  parent  society. 

The  income  of  the  Institute  during  1913  was  $4000  in 
excess  of  that  in  1912 ;  but  a  yet  more  important  evidence 
of  the  renewed  life  and  returning  vigor  of  the  Institute 
is  shown  in  the  fact  that  while  in  1912  there  were  324 
applicants  for  membership,  the  number  in  1913  was 
630.  Even  this  large  number  will  be  added  to  before  the 
annual  meeting  in  February,  for  President  Rand,  not 
simply  reiving  on  the  efforts  of  an  energetic  Membership 
Committee,  has  written  personal  appeals  which  have 
brought  in  at  this  writing  nearly  150  applicants. 

Mr.  Hand  will  be  the  first  to  disclaim  credit  for  all  of 
the  achievements  of  the  Institute  under  its  new  lease  of 
life,  or  to  permit  any  reflection  upon  past  management 
or  past  officers.  He  recognizes,  as  do  all.  that  in  spite  of 
the  earnest  efforts  of  his  predecessors  in  office  for  some 
years,  the  Institute  had  gotten  into  a  rut  from  which 
nothing  but  energetic  action  on  the  part  of  the  members 
at  large — whether  ill-advised  or  otherwise,  it  is  not  neces- 
sary to  decide — could  lift  it.  This  action  culminated  a 
year  ago  and  Mr.  Rand  came  in  on  a  rising  tide.  He 
would  also  agree  that  he  has  had  not  only  from  the  mem- 
bership at  large,  bul  from  the  Directors  and  Chairman  of 
i  he  Technical  Committees,  most  adequate  support  dur- 
ing 1913;  but  everybody  must  recognize  that  a  large  part 
of  this  support  has  been  due  to  the  inspiration  of  the 
•ader.  Charles  P.  Rand. 


M.  J.  Btiafileir,  Piresndleinitt   of  Ulhe 
(Csnasidlasiia  Society  of  CivaH 

I'.v  C.  II.  McLkod* 

Matthew  Joseph  Butler,  who  has  this  week  been  elected 
in  the  office  of  Presidenl  of  the  Canadian  Society  of  Civil 
Engineers,  is  well  known  throughoul  Canada  as  a  gentle- 
man of  wide  engineering  experience.  He  possesses  the 
unusual  qualification  o\'  a  legal  as  well  as  of  an  engineer- 
ing training. 

Mr.  Butler  was  horn  in  Deseronto,  Ontario,  in  1857, 
and  is,  therefore,  in  his  58th  year.  Having  attained  a  po- 
sition of  some  eminence  as  a  railroad  engineer,  he  delib- 
erately laid  aside  his  professional  work  and  for  a  period 
of  three  years  studied  la"  and  graduated  with  the  degree 
of  Bachelor  of  Laws  in  June,  1897,  from  the  Lake  For- 

•vi..  i'.  .1..  Pacultj  of  Applied  Science,  McOIll  Univer- 
sity.   Montreal 
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est  University.  Chicago,  and  was  subsequently  admitted 
to  the  Illinois  Bar. 

Mr.  Butler's  name  is  associated  with  many  of  the' lead- 
ing engineering  works  of  Canada.  His  first  important 
position  was  that  of  Assistant  Engineer  of  the  Kingston 
&  Pembroke  Ry.,  which  subsequently  became  a  portion  of 
the  Canadian  Pacific  Railway  System.  In  1883-84,  he 
was  Chief  Engineer  in  charge  of  the  location  and  build- 
ing of  the  Thousand  island  Kail  way.  and  in  1884-85  was 
the  Chief  Engineer  of  the  Xapanee.  Tamworth  &  Quebec 
Ry.  On  the  completion  of  this  work.  Mr.  Butler  was  ap- 
pointed to  an  engineering  position  on  the  Buildings  and 
Water  Service  of  the  Atchison.  Topeka  &  Santa  Fe  Ry. 

In  1887,  Mr.  Butler  returned  to  Canada  and  for  the 
next  three  years  was  occupied  as  Superintendent  on  the 
erection  and  operation  of  the  works  of  the  Temiscouata 
wood-pulp  factory.  Following  this,  he  became  Chief  En- 
gineer for  the  Rathburn  Co.'s  interests,  which  included 
the  Bay  of  Quinte  Ry.  &  Navigation  Co.:  the  construc- 
tion and  operation  of  portland  cement  works;  terra  cotta 
brick  works,  and  the  large  sawmill  and  other  industrial 
enterprises  conducted  by  that  firm.  In  1895,  he  designee 
and  constructed  the  Oshawa  electric  railway,  and  it  was 
on  the  completion  of  this  work  that  he  look  up  the  study 
of  law. 

On  his  resumption  of  engineering  work,  his  first  posi- 
tion was  as  Chief  Engineer  on  the  construction  of  the 
Hillsboro  bridge  near  Charlottetown,  Prince  Edward 
Island  ;  an  undertaking  of  unusual  difficulty  on  account 
of  the  treacherous  character  of  the  foundations  of  the 
bridge,  which  reached  a  depth  of  91  ft.  below  mean  tide 
level  in  fi\c  pneumatic  caissons. 

On  the-  completion  of  this  work  he  designed  and  erected 
the  Locomotive  Machine  Company's  works  in  Montreal 
and  for  some  years  was  activeh  engaged  in  the  engineer- 
ing and  management  of  these  work-,  now  the  Canadian 
of  tin   American  Locomol  ive  ( lompany. 


In  1904,  he  was  appointed  Assistant  Chief  Engineer  of 
the    National    Transcontinental    Ry.    with    headquarters 

at  Ottawa.  This  position,  however,  he  occupied  only  for 
a  short  time  when  he  was  called  to  the  higher  sphere  of 
Deputy  Minister  and  Chief  Engineer  of  the  Department 
of  Railways  &  Canals  for  the  Dominion  of  Canada.  For 
this  position  .Mr.  Butler's  diversified  training  and  ex- 
perience qualified  him  in  an  eminent  degree.  The  Do- 
minion Government  was,  however,  unable  to  retain  the 
services  of  its  distinguished  Deputy  Minister  in  view  of 
the  more  lucrative  position  placed  at  his  disposal  by  the 
Dominion  Iron  &  Steel  and  The  Dominion  Coal  com- 
panies, of  which  he  became  General  Manager  after  five 
years'*  service  under  the  Government.  As  an  appreciation 
of  his  work  while  Deputy  Minister,  he  was  created  C.  M. 
G.  by  His  late  Majesty  King,  Edward  VII,  for  distin- 
guished public  sen  ices. 

In  1013,  after  some  three  years'  work  as  General  Man- 
ager of  the  Dominion  Iron  &  Steel  Co.  and  The  Domin- 
ion Coal  Co.,  Mr.  Butler  resigned  his  position  to  take  up 
a  general  consulting  practice  with  headquarters  in  Mon- 
treal. As  Director  and  Consulting  Engineer  for  the 
Armstrong.  Whitworth  Co.,  of  Canada,  Ltd.,  he  is  in 
charge  of  the  erection  and  equipment  of  the  works  a! 
Longueuil,  near  Montreal. 

Mr.  Butler's  solid  training  in  the  theoretical  side  of 
his  work  and  especially  as  a  mathematician  is  to  a  large 
extent  a  matter  of  self  teaching.  In  his  early  days,  while 
engaged  in  the  active  practice  of  his  profession,  he  is 
known  to  have  covered  the  entire  college  curriculum  of 
the  time  as  the  result  of  systematic  reading  each  day. 
To  no  member  of  the  profession  is  its  technical  literature 
more  completely  known,  and  he  has  confessed  to  having 
read  every  copy  of  the  ENGINEERING  News  since  its 
first  beginnings  in  Chicago  as  a  monthly  publication 
called  "The  Engineer.  Architect  and  Surveyor,"  fortj 
years  ago. 


Tlh©   Answer  to    Wlhomtt    is    ttlhi©    Ms\4« 
Her 


r.s   !■:.  I'.  Osgood 


SYNOPSIS  -T.hr  cost  of  his  land  ar>4  of  his  share  of 
I,,/  con  truction  o]  irrigation  works  is  but  a  small  pari 
total  capital  <  tpenditure  which  the  settler  on  arid 
land  must  mflkt   befort   hi    irrigated  hum  becomt     a  go 
ing  concern.      I  detailed  analysis  of  capital  outlay      pre 
from    tin    <  '  i"  rienct    and  i  iewpoint  o]  an   engi 
[bout  $6000  working  capital  i    needed  for 
gated  farm.     Tins  i<  so   far  beyond  the 
\ility  /of    1 1  '     thai    the 

atithoi  ■■  uld  nol  out   got  1 1  n  ment 

not  only    ub  till  ■>    •'"  t/eai   payment    for 

the  pre  ent   /'/  i/r.ii   payment     fot   irrigation  ran  truction 
,  hargi  Bi  i  tarnation    Vervit  <    pi  o 

but  "I  ,,  either  "level     <  aradi  >   ';'"    land  fo\ 

,  loan  him  i  \j  10  at  <  ■     u  hit  <•  h 

■    nut.  worth  'I  ion    eiltl  I 

nernl  fail 


un  tn  prove  anywhere  near  the  successes  anticipated  for 
them  by  the  promoter,  the  engineer,  and  the  banker.  As 
for  the  disappointments  of  the  actual  settler,  upon  whom 
all  construction  charges  fall,  his  opinions  on  the  subject 

a  re  seldom  lea  r I  bj  o1  hers. 

The  vital  point  of  the  whole  situation  is  thai  the  set 
tier  doe-  reclaim  the  land,  for  he  meets  ever]  expense  of 
converting  the  arid  desert  to  the  fertile  farm.  The  crux 
of  the  whole  matter  lies  right  lure  and  I  purpose  In  go 
into  actual  analysis  of  the  situation,  and  see  if  the  coal 
data  and  considerations  resulting  do  not  throw   light  on 

; i  disappoint  iiij i  look. 

Tin   average  cosl  of  the  works  of  reclamation  has  been 
tated   i"  I"-.   for   projects   involving   storage,  about   $40 

per  acre  for  government  projects  and  al I  $58  for  pri 

\;ite  projects.     Ii   i-  likelj   government    reclamation  will 

be  He   more  important  of  the  I  wo,  i  onsidering  the  Pi  ight 

pri'  ate  ,  .li.u.il   ii.i     taken  i"  it  ell'.  -..  the   figure  of  $K> 

ill  be  ii^ed.   This  i  overs  the  co  I  of  work    nee 

i,i  I, rine   the  water  In  the   farmer's  door,  as   il    were, 


tary  L9,  1914 
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together  with  a  drainage  system  adequate  to  carry  off  the 
icxcess  waters. 

After  this  expenditure  has  been  made  the  relatively 
simple  task  of  the  experienced  engineer  gives  way  to  a 
complex  task  for  the  inexperienced  settler. 

Murh  has  been  said  as  to  speculation  being  rife  in  ir- 
rigated land,  yet  there  has  been  no  recognition  of  the 
great  risks  the  present-day  pioneer  faces,  as  for  in- 
stance late  seeding  and  consequent  failure  of  the  crop 
tn  make  adequate  return:  quite  frequent  utterly  unre- 
nmnerative  prices  for  our  best  intensive  crops — potatoes 
and  onions:  nearly  complete  loss  of  crop  by  hail  or  con- 
tinued rain:  or  complete  loss  by  blight.  These  losses  are 
quite  frequent  enough  to  the  established  farmer:  one  or 
two  of  them  to  the  insufficiently  financed  settler  spells 
ruin. 

This  task  of  reclaiming  the  land  to  cultivation  repre- 
sents .$101)  per  acre  or  more.  The  ""more"  is  used  ad- 
visedly. Even  with  land  and  water  together  costing  but 
$45  per  acre  the  ultimate  total  cost  i>  often  $150  and 
sometimes  even  $200  per  acre. 

It  has  been  stated  that  as  low  as  $5  per  acre  only 
might  he  required,  in  order  for  farming  to  be  undertaken, 
over  and  above  the  "engineer's  cost  of  reclaiming  the 
land.'*'  which  is  here  taken  as  $40  per  acre.  On  an  80- 
acre  tract  a  farmhouse  costing  only  $400  would  mean 
$5  per  acre,  and  since  irrigation  is  intensive  in  any  case 
not  so  many  hundred  acres  can  be  handled  from  a  centra! 
plant  ae  Hie  inexperienced  estimator  might  he  inclined  to 
figure.  Plowing  alone  aboui  Reno,  Nev.,  carries  the 
custom  rate  itself  of  $5  per  ai  re. 

The  early  government  monographs  on  leveling  land 
have  placed  the  cost  generally  at  $5  to  $10  per  acre. 
with  $15  ami  $20  per  acre  a-  excessive  figures.  I 
looked  good  to  the  settler,  but  unfortunately  hi'  was  to 
he  disappointed.  He  1ms  round  the  cos!  generally  $30 
to  $50  pel-  aire.  In  the  light  of  experience  it  is  found 
that  even  the  sin  per  acre  does  uol  apply  to  leveling  at 
all.  hut  to  land  already  naturally  leveled  to  the  desired 
shape,  while  the  COSl  lie  lias  had  to  nieol  has  been  that  in- 
cident to  furrowing  oul  for  furrow  irrigation  and  ditch- 
ing for  the  water.  Land  lying  in  natural  planes  and 
grade-  i-  most  frequently  round  in  the  narrower  val- 
leys that  weir  first  put  under  irrigation.  On  much  of 
it  where  the  grades  run  from  nearly  1  ft.  up  to  in  ft.  per 
100  ft.,  or  even  to  ?:>  it.  per  I'*1'  ft.,  a-  I  have  seen  cov- 
ered with  excellent  alfalfa,  the  furrow  system  of  irriga 
-  the  only  our  practicable.  It  is  only  on  these  lands, 
and  the  choicesl  of  them,  that  costs  can  be  held  to  belo\j 
$l<t  per  aire.  The  largo  open  valleys  now  being 
under  cultivation  are  more  unevenly  laid,  or  even  wind 
blown  to  roughness,  and  tailboard  ami  fresno  scraper  are 
the  only    fools    that    have    really    made   good   on    them   for 

fhe  actual  leveling  required 

An  estimate  of  preparing  for  irrigation  by  border  check 

or  by   furrow,   with    no   leveling  at   all.   is  as   follow-: 

teams    an. I     ralli 

nd   bui  nine  

mellow,    loam]    Boll 
Furrows    for   steep   ground   or   levees   for   border 

checks    i  ;,.> 

pitching  _•  ;,'i 

Total  $lii  on 

Rocky  upland  soil  or  -alt-grass  and  wire-grass  bot- 
tom land  C08i  up  to  $6  per  acre  to  plow.  The  -alt-grass 
land    ig   -o   tough    it    is   u-uall  miner    fallov 

while   if  broken   up  to  a  seed   bed    if    will 


$5  to  sin  per  aire,  as  ordinarily  worked  with  light  4- 
horse  harrows. 

Removal  of  "rocks"  on  the  upland  soils  readily  run- 
to  $50  per  aire,  if  excessive  amounts  of  them  are  taken 
away. 

How  rapidly  leveling  cost  will  mount  up  will  be  ap- 
preciated by  a  few  considerations.  Moving  -and  loam 
10  to  20  ft.,  only,  from  the  ditch,  with  "erossfiring"  or 
removal  possible  in  both  directions  from  the  ditch,  so  per- 
mitting removal  of  a  scraper  of  dirt  for  approximately 
every  oil  ft.  travel  of  a  4-horse  team  and  fresno.  is  con- 
tracted almost  regularly  at  '.'.  in  and  lie.  per  cu.yd.  Per- 
fectly level  land  should  not  require  leveling  [resurfac- 
ing], yet  consider  an  80-acre  tract  level  as  a  billiard 
table  and  it  would  he  preferable  and  necessary,  in  my 
opinion,  for  superior  results,  to  give  it  a  grade.  It 
would  best  be  divided  into  three  long  strips.  440  ft. 
wide  by  2640  ft.  long,  and  a  chosen  lower  side  excavated 
0.44  ft.  maximum  at  the  lower  edge,  and  the  upper  side 
tilled  a  maximum  of  0.44  ft.  at  the  upper  edge  to  estab- 
lish a  uniform  grade  of  0.2  ft.  per  100  ft.  for  "•border" 
or  ".-trip"  checks  about  50  to  75  ft.  wide  and  440  ft.  long, 
or  the  width  of  each  .-trip.  This  would  give  about  180 
cu.yd.  of  excavation  moved  to  fill  per  acre.  The  aver- 
age haul  in  each  strip  by  itself  would  be  about  300  ft., 
or  lion  ft.  of  travel  per  load,  but  working  the  cut  of  one 
-trip  into  the  fill  of  the  adjacent  strip  would  give  about 
ltd  limit,  of  travel  per  load,  or  nearly  three  times  the 
lineal  travel  per  load  compared  with  ditch  work  at  10c. 
per  cu.yd.  Comparatively,  it  might  be  taken  at  25c. 
per  cu.yd.,  or  si;,  per  acre  for  4-horse  work,  but  8-horse 
fresno-  ami  tailboards  would  be  the  proper  equipment 
and  ought  to  pm  the  work  down  to  15e.  per  cu.yd..  in 
which  ease  it  would  cost  about  $27  per  acre.  This,  with 
the  preparatory  cost  of  sin  per  aero  heretofore 
would  give  a  total  of  s:;;  per  acre  f<  r  land  preparation 
t"  the  point  of  seeding  and  irrigation.  Yet  the  full 
rust  i-  not  yet  reached  as  control  boxes  and  their  making 
and  placing,  even  for  Hat  land,  will  easily  add  on  $  : 
acre,  gi\  ing  a  final  total  of  $40  per  m  re.  igain,  consider 
that  in  dragging  hills  to  till  low  ground  one  acre  tilled  an 
average  of  1  ft.  deep  would  require  over  1600  cu.yd.  As 
an  acre  is  closely  208  It.  square,  the  cost  per  yard  would 
he  at  least  20c,  or  $320  per  acre.  If  one  acre  were  for- 
tunately being  leveled  down  as  the  other  was  up  then  two 
acres  would  have  been  prepared  at  a  cost  -fill  of  $160  per 
acre.  So  the  relatively  exorbitant  cost  of  '■'•  and  l-fi.  ,  uts 
and  fills  is  at  once  apparent. 

The  Carson  Valley  in  Nevada  looks  almost  ideal  to 
grade  lor  furrow  work,  but  1  was  assured  by  Mr.  llen- 
ningsen,  one  of  the  highly  successful  automobile  fanners 
now  there,  that  it  oust  almost  always  up  to  $20  per  a,  re 
to  till  swales  and  run-  to  get  the  splendid  "lands 
checks  of  furrow  ■■]<]  alfalfa  land  in  a  good 

system  of  "checks  '  witli  a  fall  from  one  to  the  other, 
ea.-ilv  shows  costs  if  $25  per  acre,  or  $30  to  shape  up 
lor  sugar-beet  work 

The  -real  advantage  of  the  "border"  check  is  at  once 
.lit      Releveling  would  not   be  required  if  about   " 
in.  per  in;'  ft.  or  more  gradi   w<  re  present  in  the  b< 
as  it  si Id  be. 

The  cost  of  $40  per  aire  for  preparation  to  the  point 
of  seeding  is  only  too  generally  the  cost   that   must   be 

ii   the  bulk  of  the  lands  thai   are  openiii 
lion,  and    I    put    it   a-  a   safe  diefinn   fhaf    it    should   be  the 

assumed  cost.     Vet  don't  think  thai  this  i-  the  onh 
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the  settler  faces.     The  -Cost  of  Reclaiming  the  Land."  ^^J^J^estment    for    an    so-acre    irrigated 

.-,.,,                            ,  ,  HOMESTEAD  TO  END  OF  FIRST   YEAR  OF  OCCUPATION 

reservoirs  and  ditches,  etc.,  add  another  $40,  taking  him  initial  outlay  for  Land: 

to  $80  per  acre,  and  still  the  homesteader  or  settler  is  B  Three*  t ufiTt  $60One   project-    onl5''    direct-    $180 

not  out  of  the  woods  tor  there  are  innumerable  other  costs  T1\vSekWeeks  at  boardin£  house,  av.  $c  each  per 

to  be  met.     I  will  try  to  tabulate  a  few  of  these  costs  by  Livery  charges  to  see'  openings,'  etc.   ".'.'.'.'.'.'.'. '.         15 

»_ii                  ,v              -,          j    .    •    i       »   .,                        ,,i  Government    filing-   fees    12 

following  the   trail    and  trial   Of   the   new   settler.  First   payment,    107-   on   $40   per  acre  construc- 

Many    of    the    wiser    settlers,    with    Some    little    money,  Maintenance  "nd'  Vpn-adon."  75c.'  'per   acre  'per- 

first  come  out  and  size  up  locations  and  prospects,  and  Household  furniture,"  beddtag, ' etc.*  (very  ii't'tiej      120 

then  return  to  get  their  families  and  perhaps  their  goods.  stoves,   i:Snes,  tubs,  etc so      $835 

This  all  requires  money   but   usually   it   is  monev  well  ex-  Family   Living-   Expenses   First   Year: 

_       j    j        tj.     u       1 -1    1       '       1             ±   u        u            i   ±     \a       j?  Food,   $10  per  person  per  month   for  four $4S0 

pended.     It  should  be  and  must  be  charged  to  the  farm-  Fuel.  $5  per  month  .: "0 

ers'  cost  of  reclaiming  the  desert.     For  their  own  safety  clothing!  a^aie'of'^s'for'each'of'i 100 

settlers   should   be   compelled  to   spend   from   two  weeks  M|25Ca!  .and.den.ta!.se"ices'.  $4.per.month.rjlus       73 

to  two  months  selecting  land  and  getting  posted.     Saving  Fi$rfuonsurance    premiur"    ^or    three"  years  "on        ^ 

$100  of  hotel  and  liverv  expenses  has  cost  many  a  man  Life  insurance,  premium  on  Vio'oo'.'.'.' '.'.'.'.'.'.'.'.'. '.        25 

,          .       ,             -,                   ,                  ,         ..     ,    ,,               tt-    ■'  Church    40c.   per   week   and   Sunday    School    10c. 

hundreds  and  even   thousands  <>i   dollars.     Hiring  out  a  per   week    25 

1-11,1                           1                                  ,  ,1  Taxes,   personal  property  only,  ti'.l  "proved  up" 

year  would  be  a  blessing  to  almost  every  settler  entering  and  poll  tax  17 

a  project,   if  by  so   doing  he  got   invaluable   experience  Cweetk'   a.mus.e.m.ents:   presentF    etc-   50c-   per        26 

leveling  land  and   handling  water.  Telephone  $1.25  per  month    ...                             ! [ :   15          847 

Having  chosen  a  location  for  better  or  for  worse,  the  Parm  Expenses  per  Year: 

„                 lv.                    11                        i   *i          a-   11          1     i-          j.1  Four    horses    at    33    lb.    per    day.    24    tons    at    $8 

well,  corral,  bam.  and  home  must  then  follow  before  the  each,  alfalfa,  delivered    ..          199 

family  can  establish   itself  on   the  farm.     Some  private  0naifaifa  ^ltveVV"  day>  '  to"s  at  $8  each'        56 

road  building,  bridge  making  and  fencing  must  also  come  ^%^ZfuS^o%nsf.s^cVi  month's TA^per 

in    here.      Tune    and    money    must    be    spent    getting    in  Blfcksmiihing  intbwn.-rePk,ifs-:::: "  "i ""i         il 

household  goods,  stock,  farm  implements,  telephone  line,  stock  loss,  one  $so  cow  once  in  4  years 20 

...          ,     c                        vr      j.  1          ii          1  ■              1        ■           li  Stock   loss,   one   $150   horse   once   in   6   years....           25 

Chicken  houses,  etc.      Next   brush   breaking,  plowing,  level-  Incidental  repairing:,   hardware,   etc 10          330 

ing,     ditching,      installing     ditch      structures     and     check  Farm    riant   and    Equipment: 

control  boxes  can  finally  be  undertaken  and   the  ground  House,  14x24x10  ft.  at  10c.  per  cu.ft 336 

..-.                                                            .  °  Barn,  corral,  feed   racks,  etc 120 

made   readv   for   irrigation,    relevelma,    reirngatme   and  Private  road  work    20 

a       ,.              /  Bridges    and    culverts    30 

fill;  !  lv   Seeding.  Fencing,    1^    miles    Isi, 

ml  .                                                                 ,.                                             iv  Well   and    pump.    2    80 

Ibis    statement    ot    Sequence    Ol    Operations    IS    made    be-  Temporary   framed   tent   house    50 

cause  nine  out  of  ten  of  us  use  our  imagination  and  pre-  Dltch^tractu'rea^nd^boxes; '  *3'  per '  acre  'on       1S° 

perience  so  little  that  we  conceive  of  simply  the  chicken^coops,  etc.' '.'.'.'.'.'.':::.'.':::::::::::"' '      2r,l!      i2sg 

cost  of  putting  a  scraper  on  the  land  and  then  drilling  the      „ _.    .        .  _        „    _t  — — 

,           ,,         /                                                                      5  Farm   Stock  and   Farm  Machinery: 

Seed   111.      Actually,   the   conquest   Ol    tile   desert    IS  far   trom  Horses,   4    indispensable  at   $150   each        600 

simple.    A  family  establishes  itself,  must  feed  and  clothe  |  SSFcwSSm  af|60pe?edoz!nve8t.mentf : : !           "2 

itself,  spend   money  for  insurance  and  on  acount  of  sick-  i-f^horse  "tootli  'harrow ".'.'. '.'.'.'. '.'.'.'.'.'.'.       '.'."         25 

for  implements,  stock  feed  and  all  the  other  multi-  l~7,,~,n'"'se  disk  harrow  ..'.       45 

1  Cultivator     8 

:-  v.iini-  of  a   Eamily  and  a  farm.     All  this  must  be  l — 5-ft.  hay  mower  .'.'.'.'.'.'.'.'.'.'.        70 

charged  to  the  capital   invest ineiit   required  to  transform  1  w'€rm  :ni  ha',  w^e-n   _                                     130 

desert  land  tnt^  an  income-producing  ranch.    The  great-  i  Buggy  for^ne  horsl!" !'!*.''.'. .'.'.'.                           \t 

toon,  first,  iast  and  always,  for  this  as  for  any  en-  iljIhSrll  FresnSrfc?apt?ei                   :::::::       25 

terprise,  is  the  amount  of  capital  investment  required  to  \  fig*g  seeder11*  dltch  sorapei                                 H 

bring  commensurate  returns.     I  dc  no1  know  that  such  a  ki.h.ik.  clevises,  etc-.                     1, 

.,,,.,                                .     ,.           1  -    I  limbic    work   harnesses  at    $2s   each 56 

estimate  aae  heretofore  been   prepared   Cot  the  1  single  buggy  harness  is 

,         ,.           .                            ..    ,,                                      i            ,,  Small    tools,    shovels,    pails,     forge,     carpentei 

benefit    and    protection    Ol     thi     prospective    Settler.      Ler-  tools,  bolt  dies,  iron,  etc..  very  little 75 

♦  •,M,lc   I    hava   i,-,t   seen  one  "IV  aerrlok  necessary   toi    30  acres  or  more...        150 
WinJJ     l    "'"'     ' '"        "       '  Part    mteresl    in    Additional    Indispensable    Farm 

Tin-  following  attempt    to   summarize  these  costs  will  Equipment: 

,                     .     .                        ...                             ,.,,  The  following;  an-   Indispensable  In   their  par- 

BhoW  a   total    that    may   well   startle   many.       I  be   amounts  tlcular     work        Many     must     be     available 

given  an-  closely  current  for  West,  rn  costs  actually  ci I  f^ot%^??'uZr  &01£SS}£1  t&A'VSSt 

Fo.       Machinery   does  not   include  the  half-day  or  more  ^tiVo'^S^"^".^0  «orte?.r'  \u 

onont    in   Kettiii"   it    to  the  farm       Kcdit    miles   from   town  manure    spreader,     $160;    alfalfa     renovator, 

•  I"  "'    '"    fcV  '""-                              "              '■>-"<     nuns         no  ,70,    fann|ng    ,Mi||     jg0,    , ,    ,.„uiv. ,,,,,.     |70! 

will    usual  lv    eat    un    one   good    da      m    "snoppinfir"    for    B  >","''     "'"">     *'"■     ' '     seeder,     $60;     grain 

.  '  ,  i  ,  binder,    176;    6  horsi     d le-steel    disk    har- 

hiiuill  li-l  "|  required  eoodf  ot  easin  add  o  nominal  cost  ro-«    foi    Baitsrrass  sod,   $7.r..   wheel   Bcraper, 

I                  ,   ,                       ,    ,                      ,.  $511;     total,    $1112(1. 

time  and  rgeablt   tc  a  delivi.-rj  ot  one        a«  u nij  I  interest  in  i •■<■    200     i?on 

ton  ol'  material  or  perhap    only  a  few  I died  pounds.  Bneding  Ranch: 

Church,   -ebnnl    and    town   activitie     make   demands   on  Grain,  so  lb   pet  acre  at   ii     rs  acres 1  in 

Alfalfa,  20  lli.  per  air,-  at    18c,  ;n  acres lvmi 

■   me  .Hid   money.    I  be  new    UPTtlprH;   lb,->in-tu  allv  and  Orchs                                            '    11        ati                           111 

.                          ,-  ,        ,  Bxtrn   labor  harvpstlrrir,  ,-t,-,   I    irre m 

genera  [                cally,   nave   not    regular    income    behind  Extra   labor,  boarding   cost                        ...        m       .^„ 

them    and    all    Current    living                                       a    Capital  Capital  requirement  to  end  of  first   yeai         v..,,i     $5574 

om     1       at  .1  11-  ii\   fur     |njii  i ';; ; '"■"     '"   ' '"  m 

three  to  five      1  y  livin    ■    .■■  ■   ■     ii    1     sai  847 

.        ,     1        ,  ,  Farm   expc >    (no  depreciation   allowed)  ISO 

h    Bcreag  irm   plan)   and   equipment    ugg 

....  .                            ,                                            .  took  a nd  fa  1  m  m  n  hlni  rj                                                17,11; 

than  the   to  to  80  acre*  required  to  meet      s,-,  ,1  1 1 h  and  extra  11 -  iret        1  ifo 

!  '  1                                         ,,[  |M|1  •  Bind                             Oram  1  tot»l                                          •..!,,  1 
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particularly  those  of  new  projects.  This  point  is  of  ut- 
most importance  and  will  be  taken  up  again.  In  con- 
sidering capital  required,  an  average  family,  say  of  hus- 
band, wife  and  two  children,  will  be  considered  and  pre- 
sumed to  come  from  the  East.  The  accompanying  esti- 
mate is  based  on  attempting  an  80-acre  tract,  which 
most  nearly  fits  the  usual  requirements. 

This  total  of  $5574  expenditure  at  the  end  of  the  first 
year  is  startling  to  those  who  can  appreciate  the  real 
significance  and  meaning  of  it  as  affecting  the  prospect 
of  the  final  reclamation  of  our  arid  lands.  It  might  be 
said  that  every  single  expenditure  noted  necessarily  may 
not  come  the  first  year,  but  as  it  must  come  before  the 

I  farm  has  reached  a  self-supporting  basis  it  makes  no  dif- 

i  lerence  in  conclusions. 

If  it  is  true  that  expenditures  run  so  large  on  re- 
claiming land  by  irrigation,  the  next  essential  question 
is  as  to   whether  the  laud  will   make  commensurate  re- 

'  turn.  This  can  best  be  taken  up  by  considering  what  will 
be  the  probable  actual  returns  from  crops  put  in  after  in- 
curring the  expenses  noted.  The  estimate  will  be  based 
on  returns  from  alfalfa.  This  crop  is  taken  because  it 
can  hardly  be  gainsaid  that  alfalfa  has  been  at  the  bot- 
tom cf  irrigation  success  in  the  past  and  will  continue  to 
be  bo  in  the  future  on  arid  land  requiring  the  introduc- 
tion of  humus.  Alfalfa  hav  is  assumed  as  worth  $8  per 
ton  in  the  stack.  This  is  more  than  it  sells  for  at  times 
in  a  few  places  and  much  less  than  it  generally  brings, 
Imi  ii  is  the  probable  close  maximum  price  that  feeders 
can  afford  to  pay  for  topping  off  free  range-fed  stock. 

The  estimate  to  follow  assumes  the  settler  to  get  in  15 
acres  the  first  year  and  20  acres  each  year  thereafter. 
Building,  fencing,  etc..  take  much  time  and  study  of  the 
work  entailed  ami  actual  results  heretofore  confirm  15 
acres  as  about  all  that  can  be  expected  to  lie  leveled  up 
the  first  season;  even  that  cannot  lie  done  if  the  settler 
is  not  well  financed.     The  estimate  follows: 

CROP   RETURNS    FROM    AX    80-ACRE    HOMESTEAD 
First   Year:  Gross 

15  acres.    1%    tons    grain    hay    (or    \->    ton    grain)    each 

at  $15   per  acre    $225 

15  acres,  pasturage  at  $2  each    30 

Total    first    year    $255 

Second    Year: 

15  acres  old  alfalfa   ;it   .",   ton  each  at   $S  per  ton $600 

20   acres  grain   hay  at   1%   ton  each  at   $15  per  acre...  300 

35  acres   pasturage  at   $2.50   each 87 

T.it., I   second   year    $987 

Third   Year: 

36  acres  old  alfalfa   at   :.  ton  each  al   $8   per  ton $1400 

20    acres  grain   hav   at    1  Vi    ton   each  at    >  1  .">   per  acre...  300 

55  acres  pasturage  at   $2  50  eai  h      137 

Total    third    year    $1837 

F"ui  i  h    Sea  i  : 

r,.".   acres  old  alfalfa  at  5  ton  each  at   $s  per  Ion $2200 

20   acres  grain   hay  at  1  V4    ton   each  .it    s  1  r>   per   ton....  300 

75  acres  pasturage  at  $3   per  acre    225 

Total   for   fourth    year    $2725 

The  final  question  of  nel  return  can  best  be  approached 

by  means  of  a  cost  -I  a  lenient  of  raising  alfalfa,  as  follows  : 

< ■(  iST   OF   RAISING    ALFALFA    PBR     ICRE    PER    STEAR 

Irrigating  r.  t..  7  times   $2  00 

Mowing  at  75c.  per  acre,  three   tlmea 

linking    and    cocking,    three    times    :it    Cue    each     1.80 

Haullni     ind  stacking  6  tens  al   $1.50  per  ton 7.60 

maintenance  a n«j  opei atlon                            0.75 

Ranch  maintenance  and  operation  on  ditches,  boxes,  etc  D.S6 

'.■ ;    on  a  $:tTi  Der  acre  valuation 1.06 

elation   on   $1000   of  buildings  and   tools  al    M 

7*    acres    1-30 

Total  coal  par  acre   $16.90 

At    5    tons   per  acre    COSl    I"'    t"H  $3.38 

Nel   return   per  ton      <K2 

Oro      return  In     tacl $8.00 


NET  RETURN  FOR  ALFALFA  PER  ACRE 

Five  tons  at  $4.62   per  ton    $23.10 

Pasturage    at     3.00 

Total   net   return    $26.10 

Actually  quite  a  number  are  taking  6,  7  and  8  tons 
per  acre  from  their  ground.  As  far  as  seeded,  my  partner 
and  I  are  taking  7  tons  per  acre.  It  is  only  too  true 
that  909?  or  more  of  the  settlers  do  not  approach  the 
5-ton  figure.  What  we  want  to  get  at  is  why  they  do 
not. 

The  foregoing  figures  ought  to  point  the  moral  and 
adorn  the  tale.  Apparently  conservative  statements 
credit  80%  of  the  settlers  with  being  failures  in  a  practi- 
cal sense;  actually  the  figures  are  probably  much  worse. 
How  can  one  expect  it  to  be  much  different?  The  aver- 
age $1000  or  $1500  capital  of  the  average  settler  can- 
not be  stretched  into  $3000  to  $6000,  and  he  might  much 
better  and  more  safely  speculate  outright  on  known  high- 
grade  mining  securities  or  other  stocks.  But  to  the  man 
with  $6000  of  capital  it  is  a  different  matter.  An  ir- 
rigated farm  represents  about  $loo  of  investment  per 
acre,  and  can  offer  $26.10  per  acre  net  profit.  Certainly 
26^5  on  money  should  look  attractive  and  is  a  prize  worth 
working  for.  yet  anyone  with  less  than  $3000  capital 
should  be  dissuaded  from  attempting  to  win  the  prize,  at 
least  if  he  has  a  family.  The  greatest  surprise  is  what 
has  been  done  with  so  little  capital  by  those  who  are 
now  on  irrigated  land.  Many  persons  with  the  experience 
gained  during  three  or  four  years'  work  have  developed 
ability  and  acuteness  that  have  commanded  respect  and 
aid  and  are  slowly  forcing  success  their  way  year  after 
year.  One  of  the  gravest  misfortunes  to  a  project  would 
be  the  needless  sacrifice  of  these  our  most  experienced 
settlers,  now  understanding  irrigation  problems  and  now 
capable  of  reclaiming  land  at  a  minimum  of  cost  if  they 
had  the  capital   required. 

The  figure  before  given  of  $5574  of  capital  expendi- 
ture by  the  end  of  the  first  year  would  rise  to  $(>l!»(>  just 
before  harvest  at  the  end  of  the  second  year  if  the  return 
of  $255  the  tii'st  year  were  set  against  the  yearly  ranch 
(lists  of  $1177  and  if  no  store  account  was  carried  by  the 
merchant  in  town.  It  is  thus  seen  that  failure  of  the  land 
to  go  into  production  as  anticipated  the  second  season 
would  throw  an  additional  $1000,  approximately,  into 
the  capital  expenditure  column.  This  is  precisely  what 
has  happened  again  and  again,  particularly  with  the 
heavier  adobe  and  slightly  alkalied  soil-:  it  is  what  Srst 
-tailed  the  mo\emenl  for  a  graduated  scale  of  payments 
on  reclamation  projects  some  Bve  years  ago. 

If  the  foregoing  is  a  fair  statement  of  problems  from 
the  settlers'  point  of  view,  i<  it  to  be  wondered  at  that  the 
question.  "What  is  the  Matter  with  Irrigation ?"  has 
come  up  again  and  again?  I  assert  that  there  is  nothins 
the  matter  with  irrigation:  that  it  offers  ■.'.•','  on  the 
money  invested;  thai  it  is  only  too  bad  the  settler  was  in- 
vited to  attempt  hi-  task  with  $1000  when  he  should  have 
had  $5000. 

A  grave  situation  confronts  reclamation  progress.  No 
general  improvement  for  years  to  come  tan  be  anticipated 

so  long  as  the  settler  must  come  in  underfinanced.  Under 
sneh  a  condition  the  aim  ei  the  Reclamation  Act  is  being 
defeated.  One  family,  perhaps  more,  bids  fair  to  he 
Wrecked  and  broken  up  to  make  the  success  of  some  other 
family.  This  is  quite  as  tin.-  ,,f  private  projects  as  of 
government  ones.     "Crops"  of  settlers  is  a  byword. 
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As  to  what  can  be  done  it  would  seem  well  worth  while 
to  study  the  success  of  the  Mormon  Church's  coloniza- 
tions from  time  to  time  in  Utah  and  what  has  been  and 
is  being  done  in  Australia  in  preparing  the  land,  build- 
ing houses,  fencing,  etc.,  for  the  settler  and  charging  it 
up  to  linn  on  ten-year  payments  and  <i'(  interest.  Our 
average  settler  has  perhaps  30  acres  in  at  the  fifth  year. 
Say  lie  averaged  15  acres  m  for  those  five  years,  then  at 
$25  net  per  acre  per  year  he  got  net  returns  per  year  of 
$375,  hardly  enough  to  meet  his  water  payments.  Now 
consider  if  he  had  his  80  acres  all  in  for  the  same  time 
(or  78  acres  net)  at  $25  net  per  year,  this  would  have 
brought  in  $1950  net  per  year,  or  $1575  more  per  year. 
or  $7875  more  for  the  five  years  if  the  whole  ranch  had 
been  in  production.  The  economic  fallacy  and  waste  of 
allowing  leveling  to  be  extended  over  years  and  years 
of  time  is  only  too  apparent.  Forty  dollars  can  be  spent 
to  reclaim  the  land  by  reservoir  and  ditch  but  why  not 
spend  $4n  more  per  acre  and  seize  the  enormous  profit 
ile  on  the  above  basis?  Promoters  might  well  study 
the  foregoing  figures.  Perhaps  irrigation  bonds  could 
„  gold  if  the  lesson  were  put  into  practice.  The 
utter  inadequacy  of  merely  changing  the  10-year  pay- 
ments for  irrigation  construction  charges  to  20-year  pay- 
ments, or  even  to  30-year  payments  on  government  proj- 
ects, should  be  appreciated.  Prior  leveling  of  the  land  or 
immediate  loaning  of  $500  to  the  settler  for  every  10 
acres  leveled  and  seeded  is  worth  considering. 

If  the  Reclamation  Service  can  get  adequate  help  for 
the  settler  its  irrigation  work  probably  has  the  most  bril- 
liant future  before  it  of  any  branch  of  engineering.  Its 
handling  of  maintenance  and  operation  is  being  appreci- 
ated, and  is  probably  here  to  stay.  Complete  develop- 
ment of  the  ultimate  possibilities  of  drainage  areas  would 
solve  almosl  all  the  endless  litigation  in  prospect  on  ac- 
of  unstored  waters.  The  development  is  national 
in  character.  Private  capital  has  forsaken  its  opportun- 
ity, and  n  seems  to  be  up  to  the  Nati I  Governmeni  to 

detent  i  c  it  -hall  take  the  field  for  its  own.  Fi- 

nancing the  settler  is  the  kej  to  the  situation. 

A  Large   Steel   Water  Tanalfe 

A   steel   tank    100  ft.  diameter  and   50  ft.  high,  with 

i  18, gal.,     is     being    buill     ai 

Youngstown,  Ohio,  in  connection  with  the  water-supply 
service.     'I  shown  in   Figs.   I   and  ''.     Then' 

plate,    with    double-strap   bull    joints    for 

the  vertical  -cam-.  These  have  ten  rows  of  rivets  (stag- 
gered)  in  the  first  two  rings,  eighl  in  the  third,  sis  up 
to  the  eighth  ring,  four  in  the  uinth  and  two  m  the  tenth 
oi  iop  ring.    Thi  10  in.  Lnlel  pipe  with  lead-  and 
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1 1.  Tank,    100x60    I 

'Mini. 


oakum-calked  joint  in  the  bottom  plate,  and  a  24-in. 
overflow  pipe  of  %-in.  riveted  plate. 

The  shell  plates  varying  in  thickness  from  %  in. 
at  the  top  to  1%  in.  at  the  bottom,  and  the  rivets  vary 
from  34'-  to  lVs-in.  diameter.  Except  in  the  ornamental 
part  of  the  hand-rail  there  is  ao  metal  less1  than  %  in- 
thick,  as  compared  with  *4-in.  which  is  the  usual  min- 
imum. All  plates  are  made  of  open-hearth  steel  in  accord- 
ance with  the  Manufacturers'  Standard  Specifications 
for  railway  bridge  steel.  The  maximum  unit  stress  does 
not  exceed  12.000  lb.  per  sq.in.  of  net  section  at  the  bot- 
tom of  any  course  of  side  plates.  The  bottom  plates  are 
y2  in.  thick,  and  are  joined  to  the  sides  by  a  6x6xl-in. 
angle  on  the  inside  of  the  tank.  By  placing  the  angle  on 
the  inside  the  calking  edges  are  so  located  that  water 
does  not  get  between  the  angle  and  the  plates. 

Rivet  holes  in  plates  T%  in.  or  less  in  thickness  are 
punched  n-  in.  larger  than  the  nominal  diameter  of  the 
cold  rivet.  Rivet  holes  in  plates  %  to  %  in.  (inclusive) 
are  sub-punched  TV  in.  less  in  diameter  than  the  cold 
rivet  and  reamed  to  a  diameter  TV  in.  greater  than  the 
rivet.  In  plates  thicker  than  %  in.,  the  holes  are  drilled 
from  the  solid. 

The  tank  is  built  without  a  roof,  but  has  around  the 
top  a  steel  balcony  with  hand-rail.  This  balcony  not 
only  serves  as  a  walk  but  also  acts  as  a  horizontal  girder 
to  stiffen  the  top  of  the  tank.  There  is  an  outside  stif- 
fening ring  on  the  eighth  course,  consisting  of  an  angle 
6x4x1/2  in.  and  a  filler  lx%  in.  There  are  no  anchor 
bolts,  the  weight  of  the  tank  being  such  that  the  structure 
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stable  against  wind  pressure  even  when  entirely  empty. 
The  riveting   is  done   with   a   large   compression  yoke 
jiveter.  except   that   the  riveting  of  the  bottom  and  the 
llalcony    is   done   with    air   hammers.      The   yoke   riveter 
suspended  -f rom  a  stiff-leg  derrick,  as  shown  in  Fig.  3. 
'he  mast  of  this  derrick  is  pivoted  in  the  center  of  the 
lank  and  each  stiff-leg  is  mounted  on  a  small  truck  rid- 
ing on  a   circular   track,   so   that   the  boom   and   derrick 
frame  can  revolve  through  a  complete  circle.     The  power 
I  ilant,  air  compressor  and  hoisting  engine  are  located  just 
mtside  the  tank.    The  estimated  weight  of  the  tank  com- 


Pig.  3.  Erecting  the  100x50-Ft.  Tank  at  Youngs- 
tow  \ .  Ohio 

Iveter   Is  carried   bj    a   revolving    stlffleg   derrick.) 

plete   ie   approximately   £ tons,   and    there   mv   about 

?0,000  field  rivets. 

The  work  is  under  the  dire<  tion  of  \  ceder  Keasley,  I  »i 
rector  of   Publii    Service,  i  Bral   specifications 

were  prepared  by  P.  ,M.  Lillie,  Citj    Eng r    The  tank 

ing  buill  by  the  Chicago  Bridge  &   fron  Work-,  of 
'"•  which  prepared  the  detailed  plan-  and  s] fii  b 

The  Reduction*  in  the  Cost  of 

Meastunrnsa^  Base  Limes 

Mo  i   of  our   readers   interested   in   topographical   Bur 
veying  work   are  familiar  »  it  ai    re 

duction  in  the  cosl  of  base  hue  measurement*  which  has 
been  eflei  led   bj   substituting   tapes  and   wires  of  invar 


metal  in  the  measurement  of  base  lines  in  place  of  the 
cumbrous  bars  which  were  formerly  used.  Engineers 
whose  work  only  occasionally  brings  them  into  contact 
with  surveying,  however,  may  not  appreciate  how  greatly 
the  cost  of  accurate  topographic  surveys  on  a  large  m  ab- 
bas been  decreased  by  this  comparatively  reeenj  develop- 
ment. 

In  our  issue  of  Mar.  16,  1911,  we  published  a  paper 
by  Wm.  Bowie.  Inspector  of  Geodetic  Work  for  the  Coast 
and  Geodetic  Survey,  ami  Chief  of  its  Computing  Di- 
vision, read  before  the  Washington  Philosophical  So- 
ciety, explaining  the  changes  which  have  been  made  on 
the  Coasl  Survey  in  the  substitution  of  tapes  and  wires 
in  place  of  bars.  At  the  recent  annual  meeting  of  the 
American  Association  for  the  Advancement  of  Science, 
at  Atlanta,  a  paper  was  again  presented  by  Mr.  Bowie  in 
which  he  more  fully  covered  this  subject. 

According  to  Mi-.  Howie,  not  since  the  beginning  of 
the  present  century  has  the  Survey  made  use  of  the  old 
bar  method  for  measuring  its  base  lines.  This  change 
of  practice,  however,  has  not  been  fully  appreciated  by 
tin-  textbook  writers  at  lea-t.  as  treatises  on  surveying 
published  in  recent  years  describe  the  use  of  bars  as  if 
they  were  still  a  practical  tool  id'  the  engineer.  Mr. 
Bowie  concludes  his  paper  with  the  remark  that  base-line 
measurement  bars  from  now  mi  should  be  found  only  in 
museums  and  deserve  a  prominent  place  only  in  the  his- 
tory of  geodetic  surveying. 

\\  ith  the  modern  invar  tapes  or  wires  the  cost  of  base- 
line measurements  by  a  survey  party  averages  only  about 
$50  per  kilometer.  The  work  is  of  a  high  degree  oi 
accuracy,  quite  comparable  with  that  obtained  by  bar 
measurement.  This  means  that  in  any  geodetic  triangu- 
lation  net.  base  lines  can  be  introduced  witii  much  greater 
frequency,  so  that  in  order  to  secure  a  given  degree  of 
accuracy  it  is  not  accessary  to  introduce  as  much  refine- 
ment in  measuring  the  angles  of  the  triangles. 

The  invar  tape-  used  by  the  Coasl  Survey  have  proved 
in  bi  much  less  susceptible  to  injury  in  the  course  id'  use. 
resulting  in  change  .if  length,  than  was  at  first  antici- 
pated. Mr.  Bowie  give-  values  for  the  con-tan.)  of 
length  of  four  invar  tape-  used  on  the  Coasl  Survev. 
showing  thai  the  total  rang.-  in  value  during  four  years 
for  tb  ■  four  tapes  varied  from  one  part  in  170,000  to  one 
part  iii  1 10,000.  The  difference  in  length  between  the 
values  resulting  From  the  length  when  first  standardized 
and  when  last  standardized  varied  from  one  part  in  L70,- 
111111  to  one  pan  iii  1.1  10. noil.  Another  great  advantage 
m  the  use  .>i'  tapes  over  bar-  is  that  they  can  be  handled 
bj  comparatively  unskilled  persons.  In  a  party  of  -i\  as 
signed  to  ha-.-  line  measurements,  onlj  one  or  iv\,.  of  h- 
nieinbers  need  to  he  experts  in  base-line  work,  a  very  dif- 
fi  ivnt  condition  from  that  prevailing  w  ith  the  mi- 
>  i ometer  bar-  formerly  used. 


Relative   Weatiirr  Realati if  Concrete  aad   "•ion,-     "The 

claim  advanc the  papei   that  concrete  will  weather  better 

than    til... I    sandstone    and    almost    if    nol    quite    us    well    as 
1 1-    bi     ei  pected    from    an    experienced    .a. 
oncrete   work       it  the  authors   know    ..f  any   rorra 

ula   '  i...  i    "ill  p. desirable  qualltj . 

iii..   iii.-    profession       n    i-   ..    p 
...     buildln       ■  ton<     thai     "ill    nol     hold     It  nd    Its 

bettei    than    the    b<  The   statement    In    tl\.- 

paper  i idi    b   lltth    ■■<■ huslastlc      The   friends  of  con- 
crete   will    promote    Its   use   more   effectlvelj    bj    avoldli 

li    ii    Qulmbj    In  discussion  of  de 
dings    of    the    American 
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TSa©  iL-sx&eir&siDffiaefteir  ana  ttftae  Maiads 

of  Firacftlcsill  Meira 

By  Rudolph  Welgkee* 

The  word  extensomeler  'lues  not  appear  in  the  vocabu- 
lary of  the  average  person.  Its  existence  is  unsuspected. 
To  most  engineers  it  conveys  an  indistinct  idea  of  some 
kind  of  laboratory  toy.  Only  the  professor  of  Applied 
Mechanics  and  the  assistant  in  a  testing  laboratory  use 
extensometers  as  common  tools. 

The  reason  for  the  lack  of  appreciation  of  the  exten- 
someter  arc  twofold:  (1)  It  is  unknown  as  a  practical 
tool;  (2)  theoretical  assumption  governs  modern  design, 
and  the  test  of  its  truth  lies  in  the  stability  of  the  struc- 


interpretation  of  the  theory.     He  appears   infallible  as 
long  as  the  work  stands  up. 

There  is  no  doubt  but  that  a  lack  of  practical  testing 
instruments  has  retarded  our  knowledge  of  structural 
stresses.  And  there  is  no  doubt  but  that  the  progress  of 
the  different  branches  of  engineering  is  proportionate  to 
the  efficiency  of  their  respective  tools. 

In  the  accompanying  pictures  (Figs.  1-3)  are  shown 
some  extensometers  being  used  in  practical  railroading, 
by  engineers  in  the  field.  They  record  graphically  tin 
stresses  in  various  structures  from  a  rail  to  a  ste; 
boiler.  The  instrument  in  use  is  clamped  to  steel  rai 
during  active  operation.  It  has  proved  its  effieienc; 
under  the  weight  of  continental  express  trains  runnhj 


Eng.News 


Eng.News 


ng.News 


Fig.  1.  Nonrecording  Strain-Gage 
Used   in    Bolland    fob    Boiler- 
Inspection  Work 


Fig. 


Latest  Model  of  Recording 
Strain-Gage 


Fig.   3.   Attachment   of 

Recording  Strain-Gage 

to  Rah. 


tare.     If  the  work  stands  up  we  accept  it  as  the  proof 
of  our  efficiency;   if  it   comes  down,  somebody  will  dis- 
covei  a  Haw  in  the  execution  of  our  plans.    We  figure  our 
ares,  determine  the  stresses   in  all  details  ami  es- 
i  dimensions  accordingly.    The  work  of  the  design- 
ngineer  ceases;  his  task   is   finished.     The  electri- 
cal engineer  has  his  refined  asuring  instruments,  the 

engineer  uses  his    team  charts,  but  the  struc- 
ture! engineer  doe-  not  see,,,  to  need  any  tool  to  lest  his 

'Designing    Engine.  I      nan   St.,   Springfield,   .Mass. 
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at  50  mi.  per  hr.  The  diagrams  are  just  as  (dear  and 
accurate  and  of  the  same  precision  as  if  they  were  taken 
in  the  laboratory  of  the  learned  professor.  Handled  by 
men  in  the  field  under  ordinary  service  conditions,  it 
records  with  precision  and  nicety  the  actual  stress  in 
the   rail   and   the   wheel-load    which   caused    it. 

Careful  study  of  the  diagrams  which  this  instrument 
truces  will  reveal  the  effeci  of  the  moving  train  load 
upon  the  rail,  and  will  show  up  defects  which  may  de- 
velop iu  track  construction.  The  diagrams  can  show  not 
only  where  the  rail  section  is  too  light  but  also  where 
joint  plates  are  defective  or  superelevation  impractical. 
\llcr  careful   examination,  the    rail    becomes  a   subject  of 

scientific   interest,  instead  of  only  a  commercial   article 

worth  $28  a   ton. 

The  amount  of  information  collected  in  this  manner 
is  so  extensive  thai  it  is  impossible  to  give  in  this  space 

iimre  than  the  faintest  outline  of  its  conclusions.  Only 
I  In'  Following  t  Wo  are  given  : 

i  ;i  i     Under  certain   condition-  of  track   and    rolling 
jtock,  stresses  caused  bj   unbalanced  engines  may  far  ex 
ceed  the  stresses  caused  bj  direct  vertical  wheel  load. 
(b)     A  change  in  distribution  of  loads  over  the  dif- 
n  -it  axles  will  affei  t  the  life  of  both  track  ami  polling 
toi  k,  even  if  the  total  weight  of  the  engine  remains  the 
same. 

The   in   1 1  mm  nl      bow  n    in    Fig,    1    was    first,  usn]    about 

teli  years  ago,  bj  a  Dutch  engineer,  Okhuizen,  for  the  in- 
p. iii. in  i,i  team  boilers  in  accordance  with  regulations. 
Sni.e  1906,  ii  i    in  dailj  use  bj  the  governmental  bureau 


February  19,  1914 


E  X  G  I  X  E  E  I,  IJfG     X  E  W  s 


415 


pervising  the  safety  of  railroad  structures  in  the  Xeth- 
lands,  to  whose  chief  engineer,  Schroeder  Van  Der 
nlk,  the  writer  is  indebted  for  all  information 
mcerning  this  matter,  and  who  personally  attended  all 
sts  which  the  writer  made  under  his  guidance.  In  the 
Netherlands,  the  railway  companies  anticipate  possible 
■ouble  and  carry  out  inspections  .aid  examinations  fre- 
uently.  The  important  companies  now  use  exten- 
)meters. 

When  we  consider  the  great  care  with  which  a  syste- 
latic  and  exhaustive  examination  is  made  of  the  struc- 
ures  coming  under  the  supervision  of  this  bureau,  very 
ften  upon  special  request  of  the  railroad  companies  con- 
erncd.  the  question  arises  what  the  United  States  gov- 
rnment  does  to  show  its  interest  in  the  safety  of  the  rail- 

(oad  structures,  or  whether  this  i>  only  a  matter  of  State 
egulation?  Do  the  Public  Service  Commissions  exer- 
ise  this  function?  Do  they  examine  the  structures  he- 
ore  failure?  Of  course  it  is  a  matter  of  common  knowl- 
edge that  the  commission  inspectors  are  on  the  job  after 
■very  accident. 

In  the  preceding  lines  a  large  field  for  the  applica- 
ion  of  the  extensometer  has  been  shown,  of  vast  human 
nterest.  However,  there  are  other  fields  for  its  use,  e.g. : 
xamination  of  structures  under  test  load,  as  bridges  and 
buildings;  inspection  of  steam  boilers;  all  questions  per- 
taining to  bridges  after  accidental  damage  or  before  ad- 
mission of  new  types  of  engines.  It  may  he  said  with- 
out exaggeration  that  the  use  of  the  extensometer  is  un- 
limited in  its  possibilities  in  the  engineering  field. 

Its  importance  in  railroading  has  been  shown,  since 
the  abuse  to  which  the  instrument  is  subjected  when 
damped  to  a  rail  is  the  most  severe  test.  Besides  this, 
tin-  results  attained  concern  directly  the  safety  of  human 
life.  As  another  example  of  great  importance,  we  may 
mem  ion  the  examination  of  boilers,  especially  where  re- 
insurance is  often  refused  on  account  of  the  length  of 
Service  of  the  boilers. 

Tii  sum  up  the  advantages  connected  with  the  use  of 
extensometers  in  the  structural  field,  the  diagram  of  the 
Extensometer  can  ami  should  become  just  as  valuable  as 
Die  steam  chart,  in  men  of  theory  ami  of  practice,  to  the 
engine  builder  and  the  operating  owner  alike.  Both  rec- 
ords presenl  precise  and  permanent  pictures  of  the  forces 
it  work  inside  the  structure.     They  can  be  examined  at 

me  li ami  show  a  condition  of  strain  at  all  stages  of 

loading.     Moth  records  can  be  taken  by  men   unschooled 
in  the  science  of  design. 


\  Zone  Synti-m  of  fans  has  been  ordered  for  the  street 
railways  of  Milwaukee,  Wis.,  by  the  Wisconsin  Railroad  Com- 
mission on  request  of  the  Milwaukee  Electric  Ry,  .>;•  Light 
i  the  same  time  the  rates  on  the  interurban  lines  have 
he'ii  revised  by  a  2-c.  mileage  basis.  Rates  within  the  city 
are  undisturbed,  and  the  present  city-fare  limits  are  retained. 
All  existing  outside  zones  are  abolished.  Beyond  these  the 
■Uburban  territory  is  divided  Into  zones  of  approximately  one 
mile  ipart-  outbound  passengers,  on  entering  a  car,  will 
deposit  r»e.  cash  "i  a  5-c.  oltj  ticket.  On  leaving  the  car  they 
will  deposit  2c.  casta  or  a  2-e,  /.one  ticks!  for  each  lone  Into 
•  ii  through  which  they  travel.  Inbound  passengers  win  pay 
tlnatlon  as  the]  enter.  Passengers  riding  in  suburban 
territory  only  will  pay  2c.  cash,  or  a  J-c  sone  ticket,  for 
"in'  into  which  or  through  which  they  ride,  but  the 
minimum  cash  fare  is  5c.  The  sons  limits  have  been  estab- 
lished ai  well  marked  points,  which  may  easily 
distinguish,       This    readjustment     decreases    the    fare    to    some 

sections  and   increases  that   t..  others,  removing  in  such  eases 
uucJuc  burdens  ami  taking  awaj    unpaid  benefits. 


Pual vestige dl   Co-ml  -ms  a.  FuaeE  if©s= 
Hollers* 

BY   R.    C.    CAKPEXTERf 

The  continually  increasing  price  of  fuel  oil  has  led  quite 
recently  to  extensive  experiments  in  the  use  of  pulverized 
coal  as  a  substitute  for  liquid  fuel  for  use  under  boiler  fur- 
naces and   in   various  arts. 

During  the  last  20  years  attempts  have  been  made  from 
time  to  time  to  introduce  processes  for  burning  pulverized 
coal  in  boiler  furnaces,  but  none  of  these  attempts  have 
met  with  permanent  commercial  success.  Although  for  more 
than  30  years  the  burning  of  pulverized  coal  has  been  sug- 
gested as  a  superior  method  of  utilizing  the  heat  of  the  coal, 
up  to  the  present  time  the  process  has  met  with  success  only 
in  one  industry,   that  of  the  manufacture  of  Portland   cement. 

Numerous  patents  have  been  issued  on  machines  of  nearly 
every  type  imaginable  for  pulverizing  coal  and  delivering  the 
same  into  a  furnace,  so  that  the  field  of  invention  relating 
to    the   art   may    be   said    to   be    well   explored. 

The  Portland  cement  industry  as  developed  in  this  coun- 
try employed  a  long  rotating  cylinder  known  as  a  "rotary 
kiln"  lined  with  Are  brick  for  the  furnace  in  which  the 
raw  materials  entering  into  the  Portland  cement  were  burned. 
This  kiln  was  introduced  into  practical  use  about  1SH0.  and 
as  then  built  was  about  5  ft.  in  diameter  and  40  ft.  long.  Its 
use  has  continued  up  to  the  present  time  although  it  is  now 
built  in  sizes  as  large  as  10  to  12  ft.  in  diameter  and  having 
lengths  from  150  to  200  ft.  This  kiln  is  especially  adapted 
for  gaseous  or  liquid  fuel,  the  latter  delivered  into  the  fur- 
nace in  the  form  of  spray.  The  success  of  the  rotary  kiln 
in  this  country  during  its  period  of  development  from  1S90 
to  1900  was  largely  due  to  the  use  of  fuel  oil,  which  was  em- 
ployed almost  universally  until  the  year  1900.  At  that  time 
the  price  of  oil  had  become  so  high  that  it  was  necessary 
to  develop  other  fuels.  Experiments  were  instituted  as  early 
as  1S96-1S9S  looking  to  the  burning  of  pulverized  coal  as  a 
fuel,  and  such  experiments  were  prosecuted  vigorously  by  at 
least  two  of  the  Portland  cement  companies  for  several  years. 
At  that  time  the  writer  was  consulting  engineer  for  a  port- 
land  cement  company  and  directed  an  extensive  series  of 
experiments  extending  over  two  years  of  time  looking  to  the 
perfection  and  development  of  a  system  for  burning  pulver- 
ized coal  in  furnaces.  Successful  systems  for  burning  pul- 
verized coal  were  developed  independently  by  Hurry  &  Sea- 
man of  the  Atlas  Co..  and  by  myself,  both  of  which  systems 
were  patented;  later  the  patents  were  obtained  by  the  North 
American   Portland  Cement  Co.,   which   now  controls  them. 

The  burning  of  pulverized  coal,  at  first  sight,  might  appear 
to  be  merely  a  modification  of  the  old  method  of  burning 
fuel  oil.  but  practically  great  differences  exist.  The  meth- 
ods primarily  employed  in  burning  fuel  oil  save  little  in- 
formation useful  in  the  development  of  a  process  of  burning 
pulverized  coal,  as  was  learned  from  practical  experience. 
It  required  many  experiments  carried  through  a  long  pe- 
riod to  understand  the  underlying  principles  which  were  es- 
sential for  the  burning  of  pulverized  coal  in  Portland  cement 
kilns. 

The  general  underlying  principle  which  was  found  essen- 
tial to  the  burning  of  pulverized  coal  and  which  had  pre- 
viously been  unknown  was  that  the  combustion  must  be  com- 
pleted while  the  fuel  is  in  suspension  in  the  air.  The  ap- 
plication of  this  underlying  principle  requires  a  proper  prep- 
aration of  the  fuel  as  to  fineness  Of  grinding  and  as  to  dry- 
ness, and  it  also  requires  a  combustion  chamber  of  proper 
dimensions  to  permit  the  burning  of  the  fuel  in  suspension. 
Other  conditions  necessary  are  propel'  temperatures  of  the 
combustion  chamber  and  the  proper  supply  of  air  for  com- 
bustion  purpoi 

The  machinery  employed  in  Portland  cement  plants  con- 
sists of  a  dryer  for   removing  the  moisture  ami  a   pulveriser 

capable    of    reducing     all     the    coal     tine    enough     so    that     ,i.V, 

will   pass  a   standard   sie\ 100   meshes   to   the  lineal   inch. 

it  was  found   from  experience  quite   Impossible  to  thoroughly 

pulverize    coal    unless    it     bad     previously     been    dried.       In    the 

cement  Industry   the  dryers  employed  are  large   rotatini 

inch  is    usually    !'.    ft.    in    diameter    In     60    ft.    in    length    and    kept 

at   the  propei    temperature  bj    heat   applied   to  the  lower  por- 
tion   of    the    Shell.       In    some    instances    the    tine    p.ases    from    the 

furnace  are  passed  through  the  dryer  to  economise  the  oper- 


•Abstract    of   article    mi    the   Slblej     "Journal 
Ing,"   for   December,    1918.     See   the  following   articles  on   this 
subject   m   "Engineering   News:"     "A   New    Method   of   Burning 
Powdered    Fuel."    March    14,    1901;    "Powdered    Fuel 
furnace  at   the  Alpha  Cement  Co.'s  Works,  Alpha.  N    .1  "  June 
L'n.    1901,    "A    No«    System    for    Burning    Powdered   Coal 
.      1902 

(Professor   of    Experimental  Siblej    College. 
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ation.  The  cost  of  the  drying  and  pulverizing  operations  in 
the  large  cement  plants  will  run  between  30  and  75  cents 
per  ton  of  coal. 

In  addition  to  the  drying  and  pulverizing  machinery,  there 
must  be  transmission  machinery  for,  handling  the  coal  both 
before  and  after  it  is  pulverized,  and  there  must  also  be  the 
machinery  for  feeding  the  fuel  into  the  furnace.  Pulverized 
coal  in  suspension  is  'nearly  as  explosive  as  gunpowder; 
consequently,  when  in  the  pulverized  state  it  must  be  handled 
very  carefully.  Numerous  accidents  which  have  resulted  in 
extensive  loss  of  life  and  property  in  the  cement  plants  bear 
abundant  evidence  of  the  dangers  attending  the  use  of  pul- 
verized coal  as  a  fuel.  Of  late  years,  extensive  accidents 
have  been  prevented  by  carefully  adhering  to  the  principle  of 
preventing  sufficient  air  from  entering  the  pulverized  coal  to 
suspend  it,  until  it  is  actually  at  the  point  of  delivery  to  the 
furnace.  In  the  coal  burning  plants  now  erected,  from  the 
time  the  coal  is  pulverized  up  to  the  time  of  its  delivery  in 
the  furnace,  it  is  handled  in  closed  conveyors  and  elevators 
from  which  air  is  excluded  as  much  as  possible.  The  pul- 
verized coal  will  burn  slowly  when  in  a  state  of  repose;  con- 
sequently there  is  little  or  no  danger  of  explosions  provided 
it    is  not  in   a   condition   of  suspension   in   the   air. 

In  the  cement  industry  the  coal  dust  is  delivered  into  the 
furnace  almost  universally  by  an  air  blast  which  in  some 
of  the  mills  is  of  high  pressure  and  in  other  mills  of  low 
pressure.  The  air  blast  provides  only  a  small  portion  of 
the  air  required  for  combustion,  beirg  sufficient  only  to  con- 
vey   the    powdered    fuel    into    the    furnace. 

In  the  Portland  cement  industry  the  burning  of  pulverized 
coal  has  resulted  in  a  great  improvement  in  the  art  due  to 
higher  efficiency  of  combustion  than  had  been  found  pos- 
sible with  oil  and  also  to  the  lowering  of  the  cost  of  produc- 
tion due  to  the  employment  of  a  cheap  fuel  in  place  of  a 
high   priced   one. 

The  cement  kiln  is  especially  favorable  to  the  burning  of 
pulverized  coal  because  the  furnace  is  very  long  and  an  op- 
portunity is  presented  of  burning  the  fuel  in  suspension.  In 
the  cement  industry  the  air  supply  is  usually  maintained  at 
just  about  the  theoretical  amount  required  for  combustion, 
so  that  maximum  temperatures  are  obtained.  This  is  favor- 
able for  high  efficiency.  It  is,  however,  extremely  unfavor- 
able for  the  maintaining  of  fire  brick  linings.  Experience  in 
the  Portland  cement  art  has  demonstrated  that  no  lining  has 
yet  been  found  which  is  capable  of  withstanding  the  high 
Ltures  and  rut-  erosion  effect  due  to  the  flame  pro- 
duced  by   the  burning  of  pulverized   fuel. 

For    the    past    two    years,    pulverized    coal    has    been    tried 

in   numerous   metallurgical    processes   with   a  considerable   de- 

i   success.     It  seems  probable  that  the  pulverized  coal  in 

many    metallurgical    furnaces    will    be    highly    successful    and 

will  be  an  excellent  substitute  for  oil  and  producer  gas. 

W.  G.  Ki.iiiz.  Superintendent  <>f  the  Steel  Testing  Works 
at  Shan  iccessfully  using  pulverized   coal 

as  fuel  in  open  hearth  furnaces  for  about  a  year,  and  re- 
I    results. 

a    papei    on    the     ubjecl    bl    the  use  of  pulverized  coal  for 

metallurgical    furna  esented    to    the   October   meet- 

i n tr  of  the  American   Institute  of  Mining   Engineers,    bj    ll.  G. 

in.-.',    ii  "    interest  in  this  matter  at 

in  i  ere  tl  uch   I  ha  t   the 

fuel   ca  >'    I"-   burned  In  chanci  high  effl- 

Btit,   and    1 1    othei    condition,    a  re   not   adverse, 

0!  I   ca "    probabl  i   ed    with    i   ccellenl    i  uccess. 

The   usual  th    i    steam    bollei    la   not    of  a 

form   well  adapted   to  burn   pulverized   coal   In   Buspen   lor  and 

the  results  from  a  comm<  i    of  numeroui    trials, 

commercially    successful    apparatus. 
in  addll  Ion   to  th  i/ltli    pulverized   coal, 
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able  as  could  be  desired  to  pro- 
duce combustion  of  the  coal 
particles  while  in   suspension. 

Mr.  Wolfe  made  various  tests 
of    this    pulverized    coal    appar- 
atus   under    boilers    in    the    Le- 
high   Valley    region.      In    prac-  1 
tically    every    case    the    efflcjen-  I 
cies     which    he    obtained     were  I 
high     and     much     better     than  I 
could   be   obtained   by   hand   fir-  ■ 
ing.     So  far  as  could  be  judged  I, 
from    the    tests,    tne    apparatus  1 
should   have   been   a   commercial    | 
success.      I    regret   to   say,   how-    I 
ever,    that    in    not    a    single    in-  W 
stance  were  any  of  the  installa- 
tions   tried    out    by    Mr.     Wolfe 
permanently  retained. 

It  was  proposed  about  1906  to 
employ  pulverized   fuel  on  loco- 
motives, and  several  trials  were 
made  of  apparatus  for  deliver- 
ing  pulverized    fuel    to    a    loco-, 
motive    boiler    furnace.      Such     apparatus     was     reported     as 
showing    excellent    results     but    for    some    reasons    it    never 
attained    any    extensive    use. 

E.  E.  Walker  and  E.  J.  Snow  made  a  standard  test  of  a 
tubular  boiler  containing  1377  sq.ft.  of  heating  surface  set 
above  the  powdered  coal  burning  furnace,  with  steam  main- 
tained at  about  7S  lb.  boiler  pressure,  for  a  period  of  10 
hours.  The  fuel  employed  was  Pittsburgh  bituminous  coal 
ground  to  pass  a  30  mesh  sieve  and  introduced  with  air  at 
4.45  ounces  of  pressure.  The  boiler  was  rated  at  100  hp.  and 
developed  during  the  test  129.8  hp.  The  water  actually  evap- 
orated per  pound  of  coal  from  feed  water  at  136°  was  8.7  lb. 
The  equivalent  evaporation  per  pound  of  combustible  from 
and  at  212°  was  10.6  lb.  The  efficiency  of  boiler  and  furnace 
was   72.051 ,  . 

Messrs.  Walker  and  Snow  estimate  from  the  figures  given 
them  the  cost  of  grinding  the  coal  and  of  delivering  the  same 
into  the  boiler  as  24.76  cents  per  ton.  It  will  be  noted  that 
the  figures  given  are  very  much  less  than  those  given  by 
myself  as  costs  in  the  cement  region.  However,  the  coal 
for  these  tests  was  ground  very  coarsely,  it  was  probably 
not  dried  at  all,  and  the  boiler  efficiency  obtained  from  its 
use  was  not   remarkably   high. 

''<  INCLUSIONS 
My  opinion,  based  on  the  results  of  numerous  trials,  is 
unfavorable,  at  least  under  present  conditions,  to  the  burn- 
ing of  pulverized  coal  in  boiler  furnaces.  Before  a  system  of 
pulverized  coal  burning  can  succeed  under  a  boiler  furnace, 
such  a  change  in  form  will  have  to  be  made  as  to  permit  the 
coal  to  be  burned  in  suspension.  1  do  not  know  of  any  boiler 
furnace  which  In  its  present  form  is  adapted  to  burn  pulver- 
ized coal  in  suspension.     I  also  doubt  very   much   whether  the 

cost    "i    properly   pulverizing  ttu al  would   be   warranted   by 

any  improvement    In  efficiency    which  could   be  obtained  above 
the  efficiencies  now  secured   with  stokers. 

Another  serious  objection  which  will  present  the  installa- 
tion of  powdered  coal  apparatus  Is  the  cost  of  the  installa- 
tion.   The    cost    of    a    complete    pulverizing   plant    capable    of 

grinding    and    feeding    Inn    tons    of    coal    per    day    would    prob- 
abl:    amount    to    between    $16,000    and    $20,000,    which    is   eon- 
Iderablj    more   than   the  expense  of  Installing  stokers  of  the 
■  ,i  pacltj . 

It      has     been      urged      Unit      pulverized     eoal     can     be     burned 

undei    boiler    furnaces    without    smoke      This    i    believe    to   be 

true,     it  is  also  true  thai   bituminous  coal   of  practlcallj    any 

grade   can   be   burned    In   the   best   stoker  Installation    without 

bo    i    doubt    ii    there    would    be    much    gain    From    the 

i  i  n.ij.oi  hi    of    Bmokelessnes    through    the    use    of    pulverised 

oal 
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By  W.   S.  QuiGLETf 


fuel  is  one  of  the  most  important  factors  in  the  cost  of 
anufacturing.  The  importance  of  looking  about  for  a 
ethod  of  using  coal  more  economically  than  is  possible 
ith  producer  gas  installations,  was  given  a  fresh  impetus 
I  the  sudden  rise  in  the  price  of  fuel  oil  during  the  summer 
f  1912. 

The  supply   of   natural  gas   is  decreasing,    the   demand   for 
for  domestic   use  at   better   prices   practically   prohibits   its 
se  for  industrial  purposes. 

Only  heavy  and  inferior  crude  oils  are  available  as  fuel 
nd  improved  methods  of  distillation  render  the  supply  of 
esidual    or    fuel   oil   uncertain. 

In  addition  to  all  these  reasons,  legislation  prohibiting 
:he  smoke  nuisance  is  becoming  more  general  and  the  old 
lea  or  excuse  that  smoke  cannot  be  done  away  with  no 
onger  exists,  as  powdered  coal  properly  prepared  and  burned 
ntirely   eliminates  it. 

wdered    coal   as   a    fuel   is    not    new,    the   advantages    of 
his    method    of    firing    having    been    fully    recognized    in    the 
arly   fifties.      It   was,   however,   not   a   simple   matter   to   burn 
■owdered   coal    successfully   as    the   enormous   sums   expended 
n  experimenting  have  proven.     The  credit  for  the  first  really 
luccessful  system   of  burning   powdered   coal  in  metallurgical 
urnaces,   belongs   to  John   V.   Culliney,   superintendent  of  the 
American   Iron   and   Steel   Co.,   who   persevered   and   gradually 
worked    out   the    underlying    principles,    and    perfected    a    fuel 
controlling  device  which  turned   failure  into  success.    From  a 
small   beginning   nearly    ten    years   ago,   today   he   is   operating 
over   77   furnaces   in   one   of  two   plants   operated   by   his   com- 
pany  with    chambers    ranging   from    24x30    in.    up    to   7x16    ft. 
burning   over   150    tons   of  powdered   coal  per  day. 

My  own  company  has  installed  plants  capable  of  handling 
over  240  tons  per  day  and  are  now  installing  plants  capable 
of  milling,  distributing  and  burning  over  740  tons  per  day  in 
metallurgical  furnaces  for  the  following  uses:  Puddling, 
busheling,  reheating,  continuous  billet  heating,  pipe  welding, 
openhearth,  case-hardening  and  annealing,  plate  heating 
drop   forging,    miscellaneous   smithing,    etc. 

For  best  results  powdered  coal  must  be  dry  and  fine. 
"Dry"  means  not  over  one-half  of  one  per  cent,  of  moist- 
ure land  I  might  here  state  that  in  addition  to  the  advant- 
ages in  burning,  considerably  less  power  is  required  to  prop- 
erly pulverize  dry  coal);  and  "fine"  means  that  93  to  95% 
should  pass  a  100-mesh  sieve  or  80  to  85%  a  200-mesh  sieve. 
It  is  obvious   that  the  finer  the  coal   the  faster   it  burns. 

With  finely  powdered  coal  the  volatile  gases  ignite  the  in- 
stant the  fuel  enters  the  combustion  chamber  and  the  fixed 
carbon  is  consumed  while  in  suspension,  the  temperature  be- 
ing very  high.  The  resultant  flame  to  a  casual  observer  re- 
sembles one  from  either  oil  or  gas  and  can  be  varied  by  the 
tor  by  adding  more  or  less  air  or  fuel  as  desired,  at  will 
by  simply  opening  or  closing  valves  governing  the  supply. 
The  Are  is  under  absolute  control,  not  dependent  upon  stack 
draft  or  atmospheric  conditions,  and  the  entire  inflammable 
portion  of  the  coal  is  converted  into  heat  without  any  loss 
whatever. 

A  coal  milling  building  should  be  located  at  a  place  con- 
to  supply,  from  which  the  coal  can  be  delivered  to  a 
crusher  and  reduced  to  the  size  required  for  pulverizing. 
Prom  the  crusher  it  must  be  elevated  to  a  crushed-coal  stor- 
,  from  storage  to  dryer,  elevated  from  dryer  to  dried- 
coal  bin,  from  dried-coal  Ion  to  pulverizer,  elevated  to 
pulverized-roal  bin.  and  thence  to  the  distributing  conveyers 
which    n u 1 1 ] 1 1  >     the    Individual    hoppers   located    near   the   fur- 

!i which     the     coal     must     lie     fed     to     the     burners 

under  absolute  control. 
The   controller   or    device    which    regulates    the    coal    fed    to 
the     burners     Is     to     the      powdered-coal      furnace      what      the 
carburetor  is   to   the  gasoline  engine;   it    must   be   flexible,  as 

it   determines  the  am t    of  coal   which  can   be  delivered   "i 

supplied  to  the  burner.  The  controller  is  fastened  to  the 
bottom  .,f  a  specially  designed  hopper  or  ion  and  consists  of 
two  screws,  the  uppi  coal   forward   to  a   in. mi 

where   it   falls   in  a   steady   stream   past   the  tirough 

which  it  is  forced  to  tin-  burner  by  ■  jet  , ,r  low-pressun 
the  excess  coal   falling   to   the   lowei  reater   pitch, 

which  returns  the  overflow  bach  to  the  base  of  the  hopper. 
This  construction   makes   it    Impoaslbli  practically 


fool-proof  and  permits  any  portion  of  the  falling  stream,  up 
to  the  capacity  of  the  upper  screw,  to  be  used  at  the  will  of 
the  operator  by  simply  turning  on  more  or  less  of  the  air — 
called  "controller  air,"  this  being  less  than  one-seventh  of 
the  air  required  for  combustion.  A  separate  supply  of  air 
for  combustion  of  a  much  lower  pressure  is  introduced  at 
the  burner.  The  controller  screws  are  operated  by  either 
chain  drive  or  are  directly  connected  to  variable-  or  con- 
stant-speed  motors,    as   conditions   may    require. 

The  current  of  "controller  air"  serves  a  double  purpose. 
It  not  only  forces  the  coal  to  the  burner,  but  in  picking  up 
the  coal  it  is  mixed  with  it,  so  that  upon  entering  the  burner 
it  expands  into  a  well  divided  cloud,  mixes  readily  with  the 
combustion  air  and  bursts  into  a  clean  flame,  the  length  of 
which  can  be  changed  by  adjusting  the  burner  and  varying 
the  proportions  of  the  furnaces  to  suit  conditions.  The  vola- 
tile content  of  the  coal  also  has  a  material  effect  upon  the 
length    and    nature   of   the    flame. 

The  fires  are  usually  started  by  placing  oily  waste,  or 
wood,  in  front  of  the  burner,  much  the  same  as  starting  oil 
or  gas  fires,  although  on  small  furnaces  where  oil  systems 
are  already  installed  it  is  very  convenient  to  use  oil  for 
heating  the  furnace  ten  or  fifteen  minutes  before  the  coal 
is  turned    on. 

In  a  three-door  forge  furnace  having  a  chamber  about  6 
ft.,  wide  by  18  ft.  long,  used  for  heating  engine  frames,  etc.. 
in  the  hammer  shop  of  the  American  Locomotive  Co..  the 
fuel  consumption  hand  fired  with  bituminous  coal  was  650  lb. 
per  hour.  With  powdered  coal  it  consumes  but  350  lb.  per 
hour  and  heats  20  per  cent,  faster.  This  amount  will  be 
reduced  as  the  heaters  become  more  familiar  with  the  new 
fuel  and  realize  that  the  smoky  flame  they  were  accustomed 
to  so  many  years  is  not  necessary.  In  addition,  the  special 
grade  of  blacksmith  coal  formerly  used  costs  about  35c.  more 
per   ton   than   the  coal  now   burned. 

A  report  from  the  Lima  Locomotive  Works  shows  that  a 
large  furnace  for  supplying  a  6000-lb.  hammer,  having  a 
chamber  7  ft.  2  in.  by  15  ft.  3  in.  started  cold  at  S.15  a.m.. 
reached  a  temperature  of  2200°  F.  at  9:15,  and  2500°  F.  at  9:45 
a.m.,  which  compares  favorably  with  oil  or  gas  practice. 
The  coal  used  is  bituminous  run  of  mine  with  34.70r; 
volatile,  a  heating  value  of  14,000  B.t.u.  per  lb.,  and  costs 
$2.25  delivered  at  Lima.  Allowing  50  cents  per  ton  for  cost 
of  pulverizing  and  distributing,  which  is  a  fair  average,  they 
get  31,360,000  B.t.u.  for  $2.75,  or  114.036  B.t.u.  for  one  cent, 
as  against  27,282  B.t.u.  for  one  cent  with  oil,  the  present 
cost  being  4%  cents  per  gallon  and  no  possibility  of  making 
a  contract  at   that  price. 

Allowing  S0>;  efficiency  and  50  cents  per  ton  for  the  cost 
of  gasifying  a  ton  of  coal  (both  of  which  figures  are  in  the 
gas-producer's  favor),  average  practice  considered,  the  com- 
parison between  oil,  producer  uas  and  powdered  coal  based 
on   the  cost  of  fuel   in   Lima,  Ohio,   would   be: 

£ue]    oil     27.2S2  B.t.u.  for  one  cent 

Producer    gas     91. 22S  B.t.u.  for  one  cent 

Powdered    coal     114,036  B.tu.  for  one  cent 

The  cost  of  operating  a  powdered-coal  plant  having  a  ca- 
pacity of  5  tons  per  hour  or  50  tons  per  day  is  approximately 
as    follows: 


10  hour  turn. 

100  hp    (3    1  cent  per  hp.-hr. 
1  man  (■;  12.00  per  day    1 

1  man  @  $3.00  per  day    / 

1000  lb.  of  coal  based  on  G  to  v",   moisture. 


$10  00 
5.00 


$o  ;is  imt  ton 


Conveying  to  furnaces 


1   mini 

Power,  16  lip    i' 


torn 
Total  coal  "f  milling  an,!  conv 


50     lli  |>er  Inn 


Km  nac  >•   A    Foundry    C 


tlandl    st  .    \'. 


The  average  cost  of  gasifying  one  ton  of  coal,  based  on 
the  average  com  ,,f  four  large  concerns  operating  a  number 
of   plants   located    throughout    the   country,    li    59.26   cents. 

i  believe  i  am  lustlfled  m  advocating  the  I, est  ami  strong- 
est   designed    machinery,    well    ventilated   drying   ami 

plants    separate    tiom    the    main    I, nil. linn,     the    handling    of    the 

coal  in  dust-tight  covered  Bcrew  conveyors,  automatic  stops 
.01  conveyor  lines  to  prevent  Jamming  when  bins  an-  full. 
Powdered  '".'!  should  nevei  be  distributed  with  fans  or 
mixed   with  a  sufficient  amount  bustlon 

or    to     form    an    explosive    mlxtll 

In  considering  new  installations  the  specifications  for  fur- 
drawn    that    when    constructed 

burn    powdered    coal    as    well    as    ,,{|    ,,,     t_, 
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By  John  G.  Schmidt* 

One  of  the  most  important  of  the  factors  that  enter 
into  the  design  of  a  sewerage  system  is  the  amount  of 
stormwater  to  be  eared  for.  This  depends  upon  the  fol- 
lowing: (1)  ilif  intensity  of  the  rainfall:  (2)  the  per- 
viousness  of  the  soil;  (3)  the  slope  of  the  ground  and 
the  provisions  made  for  carrying  the  water  to  the  point  in 
question;  (i)  the  area  tributary,  and  (5)  the  shape  of 
the  area. 

The  most  general  method  of  computing  the  storm  flow 
is  by  the  use  of  empirical  formulas  which  have  been  re- 
duced at  different  times  and  by  different  engineers,  bu1 
all  of  them  have  proved  more  or  less  unsatisfactory  be- 
cause the  coefficients  used  are  cot  universally  applicable 
and  because  they  leave  out  of  the  consideration  some  very 
important  elements,  namely,  the  shape  of  the  drainage 
area,  and  the  time  required  for  the  water  in  the  sewers 
above  to  reach  the  point  under  consideration. 

Were  the  coefficients,  after  being  determined  by  ex- 
periment, used  by  the  same  individual  on  similar  terri- 
tory, the  results  would  unquestionably  be  very  accurate; 


'Assistant  Engineer,  Division  of  Sewerage,  Cincinnati,  Ohio. 


but  the  coefficients  are  determined  by  one  engineer  whiLl 
later  on  another,  whose  knowledge  of  the  original  conl 
ditions  is  extremely  limited,  applies  them  to  other  terri 
tor  v. 

As  stated  above,  the  amount  of  water  to  be  cared  fail 
by  a  sewer  depends  upon  the  rate  of  rainfall  and  the  dul 
ration  of  the  storm,  both  of  which  are  very  uncertain 
This  can  best  be  ascertained  by  plotting  the  maximum 
storms  recorded  in  the  past  on  coordinate  paper  and  thei 
drawing  a  curve  high  enough  so  that  the  storms  whicr. 
lie  above  this  curve  would  not  occur  more  frequently  thai 
onie  in  five  years. 

High  rates  are  usually  for  very  short  periods  but  are 
apt  to  be  much  more  troublesome  than  storms  of  a  more 
moderate  rate  which  last  for  a  longer  period  of  time  and 
which  yield  a  greater  volume  of  water.  Owing  to  the 
fact  that  the  intensity  is  usually  very  high  during  the 
first  part  of  a  storm  most  of  the  empirical  formulas  will 
not  give  satisfactory  results  in  the  design  of  sewera 
systems  where  the  drainage  areas  tributary  to  the  sewer 
are  small,  as  is  usually  the  case  in  built-up  portions  of  a 
city.  It  is  char  that  were  the  rate  in  the  use  of  the  em- 
pirical formulas  taken  high  enough  to  give  good  results 
for  small  areas  it  would  be  very  excessive  for  large  areas. 

Slope      of      Sewer 
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I  The  rational  method  of  computing  stormwater  runoff 
lb  to  base  the  intensity  of  the  rainfall  upon  the  time  re- 
||uired  for  concentration  of  the  water.  For  use  in  con- 
lection  with  this  method  of  computation  the  writer  has 
■repared  the  accompanying  diagram  (Fig.  1),  which 
{rives  the  capacity  of  sewers  at  different  slopes  aud  solves 
Irraphically  the  formula,  Q  =  A  I C ,  where  Q  =  the 
volume  of  water  discharged  in  cubic  feet  per  second, 
Ik  =  the  area  of  the  drainage  district  in  acres,  /  =  the 
■Intensity  of  the  rainfall,  and  C  =  the  coefficient  of  im- 
Krviousness. 

I  Calculations  in  the  past  have  convinced  the  writer  that 
the  relation  existing  between  the  intensity  of  the  rain- 
llfall  and  the  acreage,  in  improved  city  districts  having 
■pjhwimately  Hie  same  slope,  can  for  all  practical  pur- 
flposes  be  considered  constant.     This  being  true,  the  in- 
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Fig.   2.    Average   Rainfall  Intensity   Curve   for 

Built-Up  Portions  of  Cincinnati,  Ohio, 

Having  Slopes  of  1  to  10  Ft. 

(Base   =   I   =    16   -4-    V  T,  where  T   =    Time  of  concentration  in 
minutes.) 

tensities  previously  calculated  were  plotted  on  coordinate 
paper  (Fig.  2),  the  intensities  as  ordinates  and  the 
acreage  of  the  drainage  areas  as  abscissas,  using  one 
shci't  for  each  of  the  following  ranges  of  slope  (feet  per 
thousand):  I  to  10,  10  to  LOO,  and  100  to  1000.  A 
curve  was  then  drawn  through  the  greatest  number  of 
points  and.  by  the  method  of  least  squares,  their  equa- 
tions calculated. 

Since  the  character  of  the  ground,  that  is,  its  porosity 
or  perviousness,  has  no  effect  upon  the  value  of  /,  it  is 
evident  that  once  the  relation  of  these  curves  to  one 
another  i-  established  lor  the  different  slopes  they  can 
be  adjusted  to  t\\  any  rainfall  intensity  curve  that  might 
be  adopted  for  other  localities. 

Rxamining  the  diagram  (Fig.  1),  it  may  be  seen  that 
the  vertical  lines  are  numbered  from  l  to  10.  These 
lines  represent  both  the  intensity  (from  1  to  10)  and 
the  coefficient  of  ii irviousness  (from  o.l  to  1.0). 

After  measuring  the  drainage  area  with  a  planimeter, 

find  tli [responding  number  of  acres  on  the  diagram 

and  follow  downward  parallel  with  the  line  marked  I 
to  the  proper  intensity  curve  for  thai  district  (or  in  the 
event  thai  the  diagram  is  used  without  the  intensity 
curves,  to  the  vertical  line  representing  the  intensity), 
then  move  either  to  the  righl  or  left,  parallel  with  the  hor- 
izontal lines,  to  the  proper  coefficient  of  imperviousness 
(which  must  be  determined  in  the  same  manner  a< 
though  used  in  an  empirical  formula),  then  upward  to 
the  righl  parallel  with  the  line  marked  c  to  the  righl  of 
the  diagram,  where  the  discharge  in  cubic  fee!  per  sec- 
ond is  given.  Producing  tins  point  parallel  with  the  hor- 
izontal Lines  to  the  estimated  -lope  for  the  Bewer,  we  have 
the  bum  of  the  circular  Bewer  necessary  am]  the  velocitj 
of  the  llou  mi  iVei  per  second. 

That   the  use  of  a  variable  rate  of  rainfall  based  on  thf 

time   required   tor  mtration   is  the  logical   method 


cannot  be  disputed,  but,  of  course,  the  curve  which  is 
plotted  on  the  diagram  (which  is  the  one  for  the  flat 
sections  of  Cincinnati)  will  not  be  good  for  flat  terri- 
tory in  other  climates,  owing  to  its  dependence  upon  the 
rate  of  rainfall  provided  for  in  this  city. 

Each  engineer  must  calculate  the  curves  based  on  the 
area  of  the  drainage  district  for  his  immediate  locality, 
from  the  equation  of  rainfall  intensity  based  on  the 
duration  of  the  storms  or  by  actually  measuring  the  run- 
off from  a  known  area. 

v 


By   A.   H.   HuNTERf 

The  Bottom  Road  at  La  Salle,  111.,  has  75%  of  its  length 
subjected  to  the  ravages  of  the  Illinois  River  in  flood  time; 
the  remaining  25''c  is  on  a  bluff  and  runs  under  the  C,  B.  & 
Q.  R.R.  viaduct,  up  a  6%  grade  over  the  Illinois  &  Michigan 
Canal,  and  up  another  grade  of  5.5%  to  the  bridge  over  the 
Rock  Island  R.R.  The  river-bottom  road  consisted  of  an  old 
water-bound  macadam  surface  not  more  than  22  ft.  wide, 
with  steep  slopes  on  either  side  extending  to  the  bottom 
land  some  10  to  12  ft.  below.  The  other  part,  with  shale  and 
cinder  surface,  was  restricted  in  width  by  the  viaduct,  and 
on  the  6%  grade  it  was  only  IS  ft.  wide.  Even  then  the 
toe  of  the  side  slope  extended  into  the  dooryards  of  adjacent 
property.  Traffic  consists  of  a  large  number  of  heavy  trucks, 
a  fair  number  of  pleasure  vehicles  and  numerous  foot 
passengers. 

The  Illinois  Highway  Commission  prepared  plans  for  a 
20-ft.  concrete  roadway  having  a  thickness  of  6  in.  at  the 
sides  and  7  in.  in  the  middle,  shaped  to  a  crown  of  3?4  in. 
The  road  was  built  by  day  labor  (except  hauling,  which  was 
contracted)  under  the  direct  supervision  of  the  Commis- 
sion, with  the  writer  as  resident  engineer  in  charge.  The 
Commission  furnished  (free  of  charge)  a  10-ton  road  roller 
and  a  concrete  mixer,  with  an  operator  for  each.  The  old 
macadam  surface  was  loosened  with  a  scarifier  drawn  by  a 
10-ton  roller,  the  loose  stone  being  then  shaped  to  the  crown 
of  subgrade  and  thoroughly  rolled.  An  abundance  of  stone 
dust  remained  on  top,  so  a  thorough  wetting  with  water 
from  the  pipe  line  and  an  occasional  trip  of  the  roller  pre- 
pared a  sub-base,  which  gave  an  excellent  foundation  for 
the  concrete  and  furnished  a  smooth  surface  for  the  shovel- 
ing of  the  gravel.  Drainage  for  the  foundation  was  pro- 
vided by  longitudinal  ditches  S  in.  wide  and  6  in.  deep  undei 
the  outer  edge  of  the  concrete.  At  the  end  of  the  expansion 
joints  a  lateral  drain,  consisting  of  a  trench  filled  with 
gravel,    led    to    the    riprap    wall    of    the    fill. 

The  aggregate  consisted  of  clean,  washed  gravel,  screened 
to  sizes  ranging  from  %  to  1»4  in.,  and  pure  sand.  The 
gravel  was  composed  of  granite  pebbles  in  well  graded  sizes, 
with  no  loam,  clay  or  disintegrated  material.  The  sand  was 
sharp  and  clean  but  rather  line  On  the  rolled  subgrade,  the 
loads  of  gravel  and  sand  were  dumped  in  rows.  The  quan- 
tity of  sand  and  grave]  per  lineal  fool  of  road  was  computed, 
and  (he  wagons  were  measured  and  loads  spaced  accord- 
ingly. An  effort  was  made  to  have  all  loads  the  same  size, 
as  this  simplified  matters  for  the  man  who  dumped,  and  re- 
lieved ii'  engineer  of  the  Incessant  checking  of  quantities. 
To    allow    for    waste    and    variation    In    thickness,    1<"       excess 

aterlal    was    provided.     Tins    proved    sufficient,   as    there 

was    not    an    excess    or    deficiency    oi    more    than    in    cu.yd. 
of  land  an.i  gravel   in  th<    whole   road.     All  the  cemen< 
lilil  )    was    donate, i    i>\     two    cement    companies. 
As  a   large  amount    <>r   water   is   required,   both    for   mixing 

the    concrete   ami    tor    the    proper    curing    of    the    finished    read. 

it    la    the    pracl or    the    Illinois    Ellghwaj    Commission    to 

construct  pipe  lines  to  which  water  max  be  (urnished  by 
city  pressure  or  by  a  pressure  pump  operated  by  ..  gasoline 
engine,  At  La  Salle,  connection  was  made  to  the  cltj  water 
and  a  l1, -in.  pipe  line  with  T's  everj  BOO  ft  was 
laid  aloi  lad  with  160  ft  of  hose  connection  at- 
tached  t"   Mi.-   mixer,   It    was   possible   I ire    water   ,,i    all 

points,  although  at  the  extreme  en  I  of  tin-  line  the  pressure 
n  li  not  sufficient  to  sprinkle  the  finished  road  work  while 
the   mixer  was   running. 


•Ab  | ir   read    before   the   mtnola  Bocletv   of 

m.i    sin  \ .  \  ors,   January,    191  i 
^Division    Engineer    of   the    Illinois    state    Hlghwas    Com- 
mission, Springfield,  in 
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A  self-moving  batch  mixer  was  used,  having  a  low  hop- 
per in  front  into  which  sand  and  gravel  were  shoveled  di- 
rect from  the  road.  Two  sacks  of  cement  were  used  for 
the  batch.  The  concrete  was  deposited  in  place  by  means 
of  a  20-ft.  horizontal  rotating  boom  on  which  operated  a 
traveling  dump  bucket.  This  equipment  made  it  possible  to 
deposit  the  concrete  on  any  spot  of  the  wide  base.  The 
work  averaged  450  sq.yd.  per  8-hr.  day.  The  concrete  was 
struck  off  to  crown  and  grade  with  a  steel-shod  template  cut 
to    the    crown    of    the    roadway. 

Expansion  was  taken  care  of  by  means  of  %-in.  asphalt 
joints  placed  50  ft.  apart  at  an  angle  of  60°  with  the  cen- 
ter line  of  the  road.  The  edges  of  these  joints  were  pro- 
tected by  Baker  plates,  cut  to  the  crown  of  the  road,  having 
their  edges  flush  with  the  surface.  The  edge  of  the  con- 
crete was  retained  by  wood  forms  consisting  of  pine  pieces 
2x6  in..  16  ft.  long,  resting  on  edge,  held  to  alignment  by 
%-in.  iron  pins  IS  in.  long.  It  was  found  difficult  to  butt 
the  boards  together  perfectly,  so  the  more  imperfect  form 
pieces  were  cut  in  2-ft.  lengths  and  used  for  splices,  being 
nailed  to  the  outside  of  the  forms.  This  gave  good  results, 
especially  on  curves,  where  it  was  possible  to  align  arcs  of 
circles   almost    perfectly. 

The  mixture  used  was  l:2:3Vs>,  by  volume.  A  box  con- 
taining 0.95  cu.ft.  was  constructed  and  for  each  sack  of 
cement  placed  in  the  hopper  of  the  batch  mixer,  two  boxes 
of  sand  and  Z\i  boxes  of  stone  were  added.  The  shovels  of 
sand  and  stone  necessary  to  secure  the  respective  amounts 
of  material  were  counted  and  this  number  used  for  each 
batch.  When  new  shovelers  were  placed  on  the  gang,  the 
box  was  used  to  check  the  amount.  The  stone  determined 
in  this  manner  varied  but  slightly,  but  the  sand  had  to 
be  changed  frequently.  On  a  dry  day  the  amount  of  sand 
on  a  shovel  would  be  smaller  than  usual,  while  on  a  damp, 
rainy  day,  the  amount  would  be  considerably  greater.  The 
actual  amount  of  cement  in  the  mix  was  checked  every  50  ft. 
of  road  by  counting  the  bags  and  computing  the  number  of 
barrels  necessary  for  the   length   of  road. 

A  concrete  road  surface  to  give  good  and  lasting  re- 
sults must  be  properly  cured,  so  that  the  surface  coat  will 
be  tough  and  resist  the  impact  of  traffic.  This  end  is  usually 
attained  by  a  covering  of  canvas  while  the  cement  is  set- 
ting and  by  covering  with  earth  to  the  depth  of  1  to  1% 
in.  In  both  cases  the  cover  is  kept  moist  by  sprinkling.  No 
earth  was  obtainable  as  the  lower  edge  of  the  fill  wos 
swampy,  so  straw  was  used,  and  proved  very  efficient  in 
ing  moisture.  The  sprinkling  was  continued  for  a 
of    ten    days    after    the    placing    of   the    concrete. 

Tin:   actual   cost   of   the   work  was   obtained   by  adding   the 

daily   expenditures,   the  cost   of  hauling  and   the   market   price 

valuation   of  the   donated   materials,    Inclusive   of   freight   and 

[dental   items.     To  this  were  added   the  salaries  of  the 

resident   engineer   and    the   two   roller   operators.      In   all    10,- 

yd.   of  surface   had   been  improved  at  a   cost   of   $13,632. 

•  .mmon    labor    used    was    foreign    and    received    35c.    per 

,  ml    teams  received   62  'jc.   per   hour.     The  itemized   cost 

lire   y;inl  for  labor  and  supplies  is  as   follows: 
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pended,  and  this  scheme  was  adopted.  Conduits  were  placed 
under  the  concrete,  120  ft.  apart,  for  connections  for  addi- 
tional lights  which  will  be  provided  on  completion  of  the 
sidewalk. 


S©©n©&I©s  Coualdl  Help  ftlhe 

P5P(D>iFeSSIL©E&* 
By  Edwaed  E.  Wall| 

Is  it  possible  for  the  National  Engineering  Societies  to 
educate  the  public  to  an  understanding  of  the  qualifications 
of  a  real  engineer?  Can  the  people  be  taught  to  see  the 
value  of  the  services  of  competent  engineers,  as  compared  to 
pretenders?  Life  is  too  short  for  us  to  wait  until  sad  ex- 
periences teach  the  majority  of  mankind  that  the  construc- 
tive work  of  the  world  should  be  entrusted  only  to  competent 
hands.  It  is  my  belief  that  we  should  furnish  correct  in- 
formation to  the  public,  at  least  so  far  as  to  name  men  that 
are  known  to  be  able   in  their  respective  lines,   if  no  more. 

There  are  now,  and  have  been  in  operation  for  years,  or- 
ganizations supported  by  various  manufacturing  interests 
for  the  sole  purpose  of  educating  people  to  see  the  value  and 
demand  the  use  of  various  manufactured  materials,  for  ex- 
ample, brick,  sewer  pipe,  reinforced  concrete,  cement  pipe, 
lime  products,  paving  materials,  etc.  This  apparently  bene- 
fits the  manufacturers,   or  the  scheme  would  be  abandoned. 

Why,  then,  should  not  the  National  Engineering  Societies 
maintain  a  Publicity  Bureau  for  the  distribution  of  the 
proper  literature  for  the  advancement  of  the  profession? 
Every  week  technical  journals  publish  a  long  list  of  engi- 
neering work  about  to  be  let,  as  well  as  projects  proposed, 
giving  the  place  and  a  brief  account  of  the  character  of  the 
work.  It  would  be  easy  for  a  Publicity  Bureau  to  get  this 
advance  information  in  time  to  do  some  missionary  work  in 
each  locality,  by  distributing  readable  literature  applicable 
to  the  case  in  hand  emphasizing  the  value  and  necessity  of 
employing  capable  engineers,  furnishing  a  list  of  competent 
men  with  their  records  and  holding  up  a  few  horrible  ex- 
amples of  other  communities  that  had  suffered  through  the 
employment   of  persons   not  qualified   to   do   such   work. 

The  Bureau  would  not  undertake  to  say  that  such-and- 
such  a  one  was  incompetent,  but  would  give  names  of  some 
that  were  competent.  Objection  may  be  made  that  the  list 
might  omit  engineers  who  were  fully  competent  and  who 
might  live  and  practice  in  the  territory  where  the  work  was 
contemplated.  This  could  only  happen  at  first  before  the 
Bureau    completed    its    lists. 

The  Bureau  at  the  same  time  should  use  the  local  press  to 
reach  the  citizens  of  each  community.  Why  not  go  further, 
and  through  employed  and  capable  press  agents  reitterate 
and  Impress  upon  the  public  mind,  through  the  daily  press 
the  importance   of   tl nglneer's  work   In   construction? 

a    paper    read    before    the    Engineers    Club    of    St. 
i  lommlsaioner,    St.    Louis,    Mo. 

:•: 

Completion  of  «!■«■  Hlndin  Barrage,  Mesopotamia— The  new 

be   i    ■■ i  he    I  [India    branch    of   the    Euphrates    River   was 

c pleted  In  the  closing    lays  ol    L913      Ms  completion  marks 

the   flrsl   Important   step  In   the  restoration  of  a   vast   tract   of 
i,n,i    which  thousands  of  years  before  th"  Christian  era  was 

at   least   a   Garden   of   Eden,   if   not    the   original as  sir 

William   win,,,, us  believes,     in   1909  and   1910  extensive  sur- 
veys of  the    10  called  delta  "i  the  Tl|  rls  and   Euphrates  Rivera 
made  under  the  direction  of  Blr  William  Wlllcocks,  then 

en    Ineei    to  the  Turkish  Mlnlstrj   ..i   Public  Works. 

i  n   i ■■■  i,i  u .'  -  ■•     191]    racl   was  signed  by  the  Turkish  Gov 

.  .  nmenl    « Ith   the   British   Arm  ol     111     n    rackson    Ltd.,  for 

tlon  "i    I   Irrigation  works,  of  «  hi.  h  I  he 

new  Hindi  i  ban  i ne     T i  I  ruoted  across 

.i    which  I      I loni     ind   89  •   ■   1 1    \\  Ide,  and 
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The  appointment  of  Henry  Worth  Thornton,  General 
Superintendent  of  the  Long  Island  R.R.,  to  be  General 
Manager  of  the  largest  railway  system  in  the  Briti  h 
Isles  (the  Greal  Eastern  Ry.)  is  not  only  a  signal 
honor  to  an  American  railway  official,  but  is  an  interna- 
tional recognition  of  the  efficacy  of  American  methods 
dt  training  and  promoting  railway  civil  engineers  to 
executive  positions.  For  like  scores  of  other  operating 
officers  of  the  Pennsylvania  R.R.  system,  including  sev- 
eral of  its  Presidents.  Mr.  Thornton  was  educated  as  an 
engineer  and  began  his  railway  experience  in  the  engi- 
neering department,  lie  had  had  seven  years'  experience 
in  enginering  work  when  his  superior  officers,  because  "I' 
his  executive  ability,  transferred  him  to  the  operating 
department.  Mr.  Thornton's  success  is.  therefore,  a  most 
notable  example  of  the  value  of  a  technical  education 
and  an  engineering  training  in  fitting  young  men  for 
executive  positions  not  strictly  in  engineering  work. 

The  extraordiary  interest  taken  in  Mr.  Thornton's  ap- 
pointment by  the  popular  press  of  England  and  the  edi- 
torial comment  it  has  drawn  forth  throw  much  light  on 
the  operating  conditions  on  English  railways;  and  it  is 
certain  Mr.  Thornton  will  have  many  obstacles  to  over- 
come. 

Evidently  oi t  the  first  steps  he  must  take  is  to  open 

the  door  oi  opportunity,  as  it  was  once  opened  to  him, 
to  men  who  show  ability,  whether  they  are  ill  the  engi- 
ng  or  -•>tne  other  department.  For  it  is  the  free-for- 
all  competition  and  the  absence  of  favoritism  which  has 
enabled  Buch  American  railway  companies  as  the  Penn- 
sylvania to  develop  such  efficiency  in  operation. 


south  will  be  tributary  to  the  canal  when  branches  now 
under  construction  are  completed;  and  territory,  too, 
which  the  International  Waterways  Commission  advised 
should  be  cared  for  by  sewage-treatmeni  works.  The  har- 
bor and  river  improvement  committee  of  the  Chicago 
Real  Estate  Board  has  indorsed  the  conclusions  of  Mr. 
Alvord's  committee  am!  prepared  a  series  of  questions  to 
be  submitted  to  a  possible  board  of  three  engineers.  The 
Board  itself  has  passed  resolutions  requesting  the  officials 
of  the  Sanitary  District  to  cooperate  in  the  proposed  in- 
vestigations. 

Whether  much  progress  is  likely  to  result  from  another 
engineering  investigation  is  an  interesting  question.  Per- 
haps something  id'  the  kind  is  needed  to  clear  the  air  or 
oven  dine  inertia,  hut  at  this  distance  it  looks  as  though 
the  delays  in  meeting  the  Chicago  sewage-disposal  situ- 
ation were  not  due  m>  much  to  lack  of  engineering  advice 
as  to  failure  to  follow  that  already  in  hand.  In  addition, 
it  looks  as  though  the  affairs  of  the  Sanitary  District,  as 
well  as  of  that  portion  of  the  District  comprising  Chi- 
cago, are  suffering  from  some  of  the  evils  incident  to  the 
19  local  governments  which  burden  Chicago.*  The  un- 
avoidable overlapping  of  functions  under  such  condi- 
tions is  liable  to  lead  to  confusion  of  issues  and  clashing 
of  aims  and  methods,  besides  begetting  rival  political  am- 
bitions, with  their  trains  of  evils. 

It  seems  io  us  that  some  of  these  governmental  and 
political  aspei  ts  of  the  Chicago  sewage-disposal  problem 
arc  in  more  1  of  investigation  than  the  strictly  engi- 
neering problems  confronting  the  District.  It  may  be, 
however,  thai  each  demands  si  udy. 


Prolbleams  of  ftlhe  Clhacagjo 

Ssiiraatlsvipy  SKsforiicfc 

•    Bewage-disposal   problem  oi   Chicago  and   ricinity 

i-  again  to  the  front.  A  commit  1 £  the  Chicago  Real 

Board,  with  John  W.  Alvord,  consulting  engineer 
of  Chii  .inmiii.  has  recommended  that  "a  hoard 

of   lie-   hi-lic-t    ela8fi   of   sanitary   experts    that    can    he   ob- 

-I.  cither  in  this  c try  or  abroad,"  he  engaged  to 

study  the  problem.     Mr.  Alvord's  committee  calls  atten- 
tion to  reports  made  several   years  ag which   it   was 

Intent    works    he   installed    In    lessen 

tic  over-burden  on  the  Chicago  Drainage  Canal.  The 
committee  Btates  thai  although  the  government  of  the 
Oh i ted  States  has  never  authorized  the  diversion  from 
I  Michigan  of  more  than  U61  in. ft.  per  Bee.  through 
the  (anal,  there  is  evidence  !(•  BllOW  that  1000  I,,  8000  cil. 
i icd.    Ii  add j  that  tary  1  listrici 

king  authority,  through   the  courts,  to  divert   the 
10,000  i  ii.fi.  per  sec.    which  was  set  as  the  maximum  bj 

iternntional  Waterways  Commission.     Even  i1 

the    lii-in,  i    i-    i -.ful    iii    this   -mi.   the   committee 

10,000  'ii. ft.  per  Bee.  would  he  insufficient  for  the 
dilution  of  the  sewage  now  discharged  into  the  .anal 
notwithstanding   which  new    territory  to  the  north  ami 


It  is  a  notable  illustration  of  the  extent  to  which  the 
relation  between  public-utility  corporations  and  the  pub- 
lii  is  assuming  prominence  in  the  engineer's  work  thai 
this  was  the  main  theme  of  the  speeches  at  the  greal 
banquet  given  by  the  New  York  Alumni  of  the  Rensse- 
laer Polytechnic  Institute  on  Feb.  <i.  to  prominenl  engi- 
neers of  New  York  City,  m  celebration  of  the  90th  birth- 
day of  that  famous  institution.  The  after-dinner  Bpeak- 
luded  Howard  Elliot,  Presideni  of  the  Ww  Haven 
R.R.,  Samuel  [nsull,  Presideni  of  the  Chicago  Edison 
Co..  and  E.  A.  McCall,  Chairman  of  the  New  York  City 
Public-Utilities  Commission.  In  the  tine  address  of  the 
naster,  Nelson  i'.  I. .wis.  Chief  Engineer  of  the 
Board  of  Estimate,  oi   Nev.   York  City,  the  idea  wa 

phasi  i  ird  die  engii r- 

ing  profession  as   the  main  source  in   which   to  find   ("in 


•See  "The   Nineteen   Local  Governments   I 
poi  i   bj    ii..'  .  'hlcRtfo   Bun  >!  :      it 

be    noted    that    the   Sanltarj    District    of  Chicago   has   mm 
ill   within   an. i   half   without    the   city 
limits    .a    ChlraKO       Th 

I 
i.lecti 
and  Axes  theli   pay,  subject   to  I  I  ol   his  follow 
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petent  and  impartial  arbitrators  for  the  fair  adjustment 
of  these  complex  relations. 

This  Rensselaer  banquet  follows  (lose  upon  the  Stevens 
Institute  conference  in  January,  a1  which  a  large  gather- 
ing of  alumni  was  brought  together  especially  to  con- 
sider the  public  relations  of  the  engineer. 

When  one  considers  that  the  number  of  engineers  en- 
gaged in  work  for  the  various  State  Commissions  in  con- 
trol of  public  utilities  and  the  [nterstate  Commerce  Com- 
mission reaches  iuto  the  thousands,  while  the  work  that 
is  done  by  these  thousands  closely  affects  the  duties  and 
responsibilities  of  many  more,  there  is  good  reason  for 
this  general  attention  to  the  subject  by  engineers. 


A   Higlraea.    V»]Wae    H©e©!5s&s°2 
Biml&©  M.©ft^irdlsi&ii©ia  ana  S^Sial° 
ws^    Biridlg?©  ID)esag|Ea 

The  longitudinal  "traction"  force,  more  properly  brak- 
ing force,  to  which  railway  bridges  and  viaducts  are  ex- 
posed, may  reach  a  value  as  high  as  three-tenths  the 
total  train  weight — so  we  learn  from  the  Pennsylvania 
R.R.  brake  tests  jusi  reported. 

Existing  practice  in  providing  strength  to  resist  brak- 
ing stresses  is  not  well  systematized,  but,  insofar  as  there 
is  a  uniform  practice,  bridge  engineers  use  value-  of  0.2 
>5  as  maximum  rail  friction  of  braked  trains.  These 
are  by  no  means  Low  figures,  for  they  imply  a  retardation 
of  I  to  6  mi.  per  hr.  per  see.,  which  is  far  beyond  the 
retardations   of  ordinary   experience.     But  even   if  the 

higher  friction-vali E  0.3  be  attained  only  on  rare  oc- 

casions,  the  designer  is  bound  to  provide  for  it,  because 
the  rail  emergency  loading-  are  always  the  dangerous 
loading  s.  U  ll  no!  do  to  have  a  bridge  sufficient  for 
ervice  364  days  in  the  year,  but  too  weak  for  the 
loading  oi  I  day. 

S.  W.  Dudley,  Aasistanl  Chief  Engineer  of  the  West- 
inghouse  Air  Brake  Co.,  gave  this  month  a  very  elaborate 
report  of  these  new  brake  tests  before  the  American  So- 
ciety of  Mei  hanical  I  This  reporl  is  much 
too  extensive  for  our  space;  but  we  give  a  Bummarj  of 
the  main  results,  elsewhere  in  this  issue,  and  foi  mosl 
engineers  this  summary  gives  all  the  information  needed 
It  will  be  seen  ft  abstracl  thai  the  tests  dealt, 
mainly,  with  new  and  highly  improved  brake  mechanism 
invoh  in";  the  use  of  two  b 

brake"),    hi  tgc    brake-cj  lindei    pressures    than 

ofore,  and  electric  a<  tual  ton  of  the  brake-valves 
throughout  the  train.  The  effect  of  the  latter  feature  is 
double,  -inee  it  not  only  (by  allowing  higher  braki 

to  be  ii-'  d  i   re  ul  retardal bu1  ap- 

re  more  quickly.     The  Ia1  ter  effei  I 

di  ed  the  vet  'ee  may  be 

•.'.  itliont    running   the   risk  of  dui  in 

the  train.    Thi   t  tbjecl  the  t  rack  i  hence 

:  i  I  e  I     1 1  i    ;  l  |  1 1  '  I  J 

iddcnly,  whi(  h  hitter  means  thai 

inblj  true  I  maximum  bnil   tig  ai 

i  .ill  i   mil  il  the  im 

111 Million 

i                   lie  taken  to  mi  an  thai  the 
i.  ul  in  brid 
Bui  we.  <\ t  belicvi    thi 

■'■   o        I   .     , I      I   I        I 


it  is  probable  that  individual  trains  equipped  with  the 
improved  brakes  will  operate  over  many  railways  soon, 
and  the  bridge  designer  should  not  rest  in  the  faith  that 
Buch  a  train  may  not  happen  to  run  over  his  railway. 
Second,  it  is  not  unlikely  that  the  maximum  value  of 
brake-drag  occurs  from  time  to  time  even  under  present 
brake  equipment,  since  the  elements  of  variation  in 
brake  action  are  numerous  and  erratic  (see  Dudley's 
report)  ;  skidded  wheels — a  sign  that  the  full  rail-ad- 
hesion is  called  into  play — occur  even  now  under  the 
heaviest  trains. 

We  may  note  also  that  accidents  to  poorly  braced  tres- 
tles from  brake-drag  have  been  known  to  occur,  and  that 
damage  to  bridge  floors,  of  a  kind  suggesting  excessive 
longitudinal  forces,  has  been  reported  more  than  once. 
Altogether,  the  prudent  designer  will  find  good  warrant 
for  making  ample  brake-stress  allowance  in  bridge  de- 
sign. 


T!h©    IIimciregiSBinigl    Use    of 


A  multitude  of  inventors  have  labored  over  the  prob- 
lem of  burning  coal  by  reducing  it  to  an  impalpable  pow- 
der and  delivering  it  into  a  furnace  by  a  blast  of  air.  It 
is  perfectly  easy  to  burn  coal  successfully  in  this  way 
under  the  conditions  found  in  the  experimental  labor- 
atory. Indeed  we  may  go  further  and  say  that  coal-dust 
burning  apparatus  was  made  and  used  probably  a  quar- 
ter of  a  century  ago  that  seemed  to  be  in  many  respects 
a  practical  success. 

It  is  one  thing,  however,  to  make  apparatus  which  will 
operate  successfully  and  quite  another  thing  to  bring  thai 
apparatus  into  regular  commercial  use.  The  inventors 
who  have  spent  time  and  money  in  perfecting  dust-fuel 
burning  appliances  have  almost  without  exception  re- 
ceived  no  ret  urn  «  hatever  for  their  labors. 

There  i-  iii  presenl  a  greal  revival  oi  interest  in  dust- 
fuel  burning  appliances.  A  new  sel  of  inventors  and  en- 
gineers are  busily  at  work  upon  the  problem  with  the 
same  sanguine  hopes  of  success  thai  animated  their  pred- 
ecessors of  an  earlier  generation.  It  is  worth  while, 
therefore,  to  inquire  in  what  direction  commercial  suc- 
cess 1 1 1 : i x  reasonably  be  expected  for  methods  of  burning 
powdered  coal. 

Elsewhere  in  this  issue  we  publish  two  papers  on  the 
subject;  one  by  Prof.  I!.  C.  Carpenter,  whose  intimate 
connection  with  the  development  of  powdered-coal  hum 
ing  appliances  in  the  cement  industry  i-  well  known. 
The  other  is  bj  a  manufacturer  who  has  been  prominent 

in  the  recenl  develo] n1  of  the  use  of  powdered  coal  in 

metallurgical   furnai  es. 

Probably  the  beBl  argument  for  the  future  success  of 
powdered-coal  burning  systems  is  the  success  which  has 
already  been  attain  d.  it  mosl  oi  our  readers  know. 
nearly  tin  entire  volume  of  portland  ccmenl  produced 
i    burned  in  rotai )   kiln    with  pow  dered  coal  as  a  fuel. 

lb  I.    i    .hi  applii  ;ii I  powdered  coal  thai  has  been  in 

use   i"'    a   dozen    yeai     oi    i on  an   enormous  Bcali 

and   h  lute  there  weri    di  tn     ing   i lenl     and  diffieul 

tie    in  the  earl}  i  ta t  the  indu  try,  the  operation  is 

now  :i    regulat    conl  ini and    ai  i  fai  torj  ai   anj  other 

operal  ioi n Hon  «  ith  the  produi  t  ion  of  Yemeni 

The  H. I  no   i  rom  n  powdered  i  oal  burnei  i     o  i h  liki 

[In    flame  from  u  bui  qi  d  thai  i vice 
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Mould  not  detect  the  difference.  The  increase  in  the 
■rice  of  fuel  oil  during  the  past  two  or  three  years  has 
kt  many  engineers  at  work  upon  the  problem  of  sub- 
■ituting  powdered  fuel  in  place  of  oil  fuel  in  metallurgi- 
cal furnaces:  and  .such  powdered-fuel  furnaces  are  now 
ftgularly  working  in  a  number  of  iron  and  steel  manu- 
mcturing  plants.  So  far  as  at  present  appears,  a  further 
lirge  development  in  this  field  may  reasonably  be  looked 
lor.  It  is  even  claimed  that  the  powdered-fuel  burner 
pay  supersede  the  gas  producer  in  man}'  lines  of  metal- 
lurgical work. 

■  When  we  come  to  steam  boiler  furnaces  the  difficulties 
In  the  commercial  application  of  powdered-fuel  burning 
ire  at  once  multiplied.  It  is  not  that  there  is  any  great 
imYulty  in  putting  powdered  fuel  into  a  boiler  furnace 
Ind  burning  it  to  raise  steam;  that  can  be  done  sun  ess- 
lolly,  by  the  use  of  proper  intelligence  in  the  design  of 
tie  apparatus.  The  difficulty  lies  in  showing  any  great 
■eonomy  in  the  process  over  the  ordinary  method  of 
Killing  coal. 

I  In  the  latest  large  central-station  power  plants,  for 
Ixample,  coal  is  fed  by  automatic  stokers  to  the  boiler 
urnaces  and  is  burned  with  an  efficiency  which  often  ex- 
eeds  80%.  There  is  little  reason  to  expect  that  if  the 
uel  were  fired  in  the  form  of  an  impalpable  powder  any 
naterially  higher  economy  than  this  could  be  attained 
nd  on  the  other  side  of  the  account  must  be  set  the  cost 
f  the  thorough  drying  ami  pulverizing,  amounting  to 
lerhaps  50c.  per  ton.  which  is  essential  to  success  in  the 
turning  of  powdered  coal. 

While  it  would  not  pay  to  use  powdered  coal  in  the  very 
BTge  steam  plants,  it  would  not  pay  either  in  the  very 
mall  ones.  In  a  small  power  plant  the  cost  and  compil- 
ation involved  in  dust-fuel  burning  apparatus  would 
nake  it  quite  out  of  the  question  under  ordinary  cir- 
pmstanees. 

If  dn-t    I'm-]   i~  in  be  burned    for  steam  raising,  thero- 

oi'c.  it  must  !»■  under  circumstances  which  make  it-  use 

'or   sonic    reason    especially   advantageous   as   compared 

pith  ordinary  methods  of  firing.     A  number  of  inventors 

re  at  work,  for  example  on  the  application  of  dust  firing 

o  locomotive  boilers.     It   is  even  said  that  some  of  the 

arge    locomotive-building   companies   are    taking  an    in- 

in  tie-  experiments.     It   i-  well   known  that  under 

rdinary  conditions  of  firing   fuel   m  a   locomotive   fire 

io\.  ;i  large  percentage  of  the  fuel  i-  carried  by  the  bias! 

)ut  of  the  stack  unconsumed,  and  the  losses  in  various  di- 

are  very  heavy.     Inventors  working  in  this  field, 

r,  have  to  face  the  difficulties  involved  in  carrying 

b  each  locomotive  a  complete  coal-drying  and  pulveriz- 

ilant,  win.  I;  mii-i  work  in  all  weathers  and  in  all 
londitions  with  no  better  attention  than  .an  he  given  by 
the  .u ,ii mil  ■,   loi  onto!  ivi    iii eman. 

\nother   place    where   dust    firing    mav    have   a    fighting 

chance   for   - ■--   i     on  shipboard.       The     mechanical 

tor   marine   boilers    ha-    not    \et    been    made   a    I  0m 

men  i, , i   -i,,,-        |f  dangers  "i  explosion  could  he  over- 
hi  not  he  imprai  Hi  able  to  dry  and  pulvi  i  i  i 
the  , oal  and  blow  h  into  tic   i  required     Here 

e  '  ommen  ial  difficulties  must  bi 

"iicd  with,     if  the  drying  and  pulverizing  of  th al  are 

'     ton.    th,'    ship   owner    will 

to  he  -hou n  .  .!,,,  i,  more  i ban  ofl  el 

It    mav   happen   with   tin-,   like   manv  other  new   depar- 


tures in  engineering,  however,  that  uses  will  be  found  for 
it  under  special  conditions  which  are  not  at  first  apparent. 
Like  many  another  new  device  it  may  find  a  field  of  its 
own  to  occupy  quite  apart  from  that  held  by  the  older 
methods  of  working.  It  is  quite  within  the  possibilities, 
for  example,  that  powdered-coal  appliances  mav  become 
extremely  valuable  in  connection  with  the  burning  of 
fuels  which  are  difficult  to  handle  by  ordinary  methods. 
The  lignite  coals,  for  instance,  of  which  enormous  de- 
posits exist  in  Dakota  and  other  sections  of  the  West, 
contain  very  high  percentages  of  volatile  matter  and  are 
difficult  to  burn  successfully  with  ordinary  methods.  By 
reducing  to  the  form  of  dust  it  is  possible  that  their  use 
might  be  enormously  extended. 

Again,  there  is  a  large  amount  of  coal  which  shows  a 
high  percentage  of  combustible  and  is  satisfactory  in 
every  way.  except  that  the  chemical  constituents  of  its 
ash  are  such  that  it  clinkers  badly  on  the  grate  bars. 
Very  recently  it  has  been  reported  that  tests  of  some  of 
the  Alaska  coals  under  boilers  in  United  States  Naval 
vessels  have  shown  that  it.  is  almost  impossible  of  use  be- 
cause of  the  rapid  formation  of  slag  on  the  grate  bars. 
It  is  possible,  however,  that  a  coal  of  this  sort  if  pulver- 
ized might  be  burned  successfully  in  boiler  furnaces,  with 
proper  precautions  against  the  deposit  of  dust  and  slag 
in  the  tubes  or  on  the  heating  surface. 

Similarly  there  are  vast  amounts  of  slack  or  fine  coal 
produced  by  most  bituminous  mines  which  is  marketable 
only  at  a  low  price  and  can  be  burned  only  with  great 
difficulty  and  wastefulness  in  ordinary  furnaces.  By  re- 
ducing this  fine  coal  to  powder,  it  should  be  possible  to 
utilize  it  economically. 

Tlhe    Hew   Y<ds*1&   Sfcavtte    Higphiway 
Depair&simeinifcs     Affteir  Hiraves<= 

For  months  now,  ever  since  the  political  campaign 
of  last  fall,  the  newspaper-  have  been  filled  with  reports 

of  the  investigate f  fraudulent  work  on  the  New  York 

State  highways.  District  Attorney  Whitman,  of  New 
York  City,  ami  other  prosecuting  officials  have  been  dili- 
gent in  their  search  for  those  who  have  been  responsible 
for  blackmailing  contractors,  or  who  have  conspired  to 
defraud    the    State    h\    poor   work    at    high    prices.      Some 

have  already  I n  convicted  and  sentenced,  ami  the  net 

i-  heme  drawn  tighter  around  others.     Governor  Glynn's 

special   appointee,  Jas.   W.  Osborne,   is  also  conducting 

an  investigation,  and  la-t  week  the  Republican  Assembly 

to  undertake  an  investigation  on  its  own  account. 

That    this   wholc-ah    investigation   is  a   necessary  and 

irj  process,  engineers  who  know  of  conditions  inside 

the  Nevi   York  Highway  Department  during  the  pasl  few 

uill   generally   agree.      Unfortunately,   in   the  hue 

and    cry    after    victims,   the    innocent    mav   at    times    have 

to  Buffer  with  the  guilty.     Men  who  were  compelled  to 

participate    In    a    system    that    the\    detc-tcd    mav    have   to 
tuffei  penalties,  in  injury  to  reputation  ami  standing  ami 
serious  ways,  greater  than  they  d<  - 
\t  nrc-eiit  the  public  i-  inclined  to  over-estimate  the 

Fraud    ami    loss   in    the   State    road    work   and    to  he  deeply 

suspicious   of   everyone   connected    with    it.     Then'   was 

rrafl   in  plenty,  a-  everyone  now  knows:  hut 

probably  the  loss  waf  almost  a-  great  from  ignorance  and 

incompetence  as  from  outright  fraud.    Contractors  built 
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bad  roads  not  merely  to  make  exorbitant  profits,  bu1  be- 
cause they  did  not  understand  how  bad  results  their 
methods  would  produce.  Their  political  pull  enabled 
them  to  snap  their  fingers  at  the  engineer;  so  why  should 
they  build  the  road  the  way  his  specification  required? 
And  not  all  the  engineering  work  was  above  suspicion. 

It  is,  as  we  have  intimated,  a  necessary  and  salutary 
process  to  uncover  these  things  and  to  punish  the  guilty 
where  guilt  can  be  fixed.  The  State  will  not  get  back  the 
money  wasted  and  stolen.  That  is  irretrievably  lost;  but 
as  a  warning  to  others  tempted  to  defraud  the  Govern- 
ment, the  investigations  and  court  proceedings  are  doubt- 
less  worth  all  they  cost. 

What  we  particularly  wish  to  point  out,  however,  is 
that  all  this  work  of  chasing  criminals  is  after  all  look- 
ing to  the  past  rather  than  the  future.  The  most  valuable 
thing  the  State  can  obtain  from  investigating  these  high- 
way frauds  will  be  the  knowledge  how  to  proceed  in  ex- 
pending its  second  fifty  million  dollars,  in  order  that  the 
experience  with  the  first  fifty  million  dollars  may  not  be 
n  peated. 

Ami  this  question  interests  not  alone  New  York,  but 
every  other  State  of  the  Union  where  State  highway 
work  is  going  on,  as  well  as  States  where  road  work  is 
carried  on — and  generally  very  badly  carried  on — by 
county  authorities. 

We  do  not  now  recall  a  single  State  which  is  attempt- 
ing State  work  on  highway  improvement  on  any  con- 
siderable scale,  where  more  or  less  of  public  criticism 
and  dissatisfaction  does  not  exist.  It  may  be  in  many 
cases  unwarranted  :  hut  it  is  causing  trouble  and  anxiety 
to  those  in  charge  of  the  work  just  the  same. 

That  this  dissatisfaction  is  bound  to  greatly  retard  the 
progress  of  road  improvement  can  hardly  he  doubted.  If 
New  York  State  were  t"  vote  again  today  on  the  second 
titty  million  dollar  bond  issue  for  State  road  work,  the 
proposition  would  he  overwhelmingly  defeated.  Penn- 
sylvania's defeat  of  a  $50,000,000  bond  issue  for  roads 
lasi  fall  wae  largelj  due  to  the  news  of  New  York's  un- 
fortunate experience,  a-  well  as  io  widely  published  criti- 
cisms of  its  own  highwaj  department. 

I'i,'  payers  are  sal  isfied  tli.it  their 

i-   io  l.e  honestly  and  efficiently  spent,  the]    will 

oad  improvement      Nor  does  the  mal - 

ter  ie-l  here.     Thi   onlj   waj   Io  build  roads  economically 

and  ellieien:  ler  direction  of  hones!  and  competent 

engineers.     Bui     uch  engineers  will  no1  work  any  longer 

than  they  can  possibly  help  under  sue! hi  ion-  as  have 

ailed  in  New  York  Shite.    Competenl  road  engineer 
bul   whai  inducement   i-  there  to 

llizi  in  io.nl  work  and  take  a  po- 
sition where  a  political  change  may  at  any  moment  cause 
hi-  discharge  oi    •  here  a  con  piracy   mm  al  any  time  be 

crimes  of  others ? 

The   question   of  organization,   (Inn.    i-    the   qui 

which   ne.  (]  ttled  right,  before  the 

movemi  nl   can   make   prog  n  time  . .  ■  1 1 1.  ■ 

'hat   and  al  II  he  i         of  solul ion. 

When 

t ion,  with  confidence  and   not    political   pull 

|i  ni  v  of  competenl 

^nd   with  competenl 

control,  the  qi  it  typ     of  road 

to  l.e  build  them  in.,  i  ei  oi H'  ally  ami 

.Ml. 


It  is  of  interest  to  record  that  Governor  Glynn's  special 
highway  investigator,  .la.-.  W.  Osborne,  has  already  gone 
on  record  that  the  first  essential  to  honest  highway  work 
is  that  it  should  be  taken  out  of  politics.     We  quote  . 
follows  from  a  published  interview  with  Mr.  Osborne: 

The  highway  system  of  the  State  of  New  York  must  be 
taken  out  of  politics  once  for  all.  Many  millions  of  dollars 
have  been  all  but  wasted  through  the  alliance  of  contractors 
and  politicians.  That  alliance  must  be  made  impossible  be- 
fore a  single  dollar  of  the  second  $50,000,000  is  expended. 

We  already  have  disclosed  the  general  types  of  abuse  m.. 
corruption;  no  matter  how  much  further  the  investigation 
may  go,  the  system  will  be  the  same,  the  meaning  of  it  the 
same.     And   the  lesson   will   be  the   same. 

As  long  as  the  men  at  the  top  of  the  system,  who  control 
the  selection  of  executive  officers,  the  choice  of  routes,  the, 
letting  of  contracts,  and  the  work  of  construction  and  re-' 
pair,  are  chosen  for  political  reasons;  as  long  as  there  re- 
mains a  possibility  of  alliance  between  politicians  and  con- 
tractors doing  work  upon  the  highways,  so  long  the  work| 
of  highway  construction  and  maintenance  will  be  tainted 
with  corruption   and  will   manifest  inefficiency. 

I  shall  recommend  to  Governor  Glynn  legislation  to  re- 
move the  entire  highway  system  of  the  State  from  the  field 
of   party   politics. 

This  has  a  very  familiar  sound  to  engineers,  for  it  is 
in  substance  what  engineers  have  talked  among  them- 
selves time  out  of  mind.  The  engineering  profession! 
knows  and  has  long  known  that  political  control  of  pub- 
lic works  means  invariably  sacrifice  of  economy  and  ef 
ficiency  and  in  too  many  cases  graft  on  a  large  scale  as 
well. 

What  has  happened  in  the  New  York  State  Highwa; 
Department  is  no  surprise  to  engineers.  It  was,  in  fact, 
predicted  years  ago  in  the  columns  of  Engineering 
\  i  ws,  when  Gov.  Dix  abolished  the  non-partisan  State 
Highway  Board  established  under  the  previous  adminis- 
tration, and  put  the  work  under  political  control. 

If  Xew  York  and  other  States  are  indeed  rendere 
wiser  by  experience,  how  will  they  go  about  selecting  "t 
men  at  the  top  of  the  system"? 

Gov.  Dix  announced  his  belief  that  the  voters  of  th 
State  should  select  the  men  to  build  their  roads  and  In 
put  that  policy  into  effect  with  results  that  are  no 
known  to  all.  Nevertheless,  many  otherwise  intellige 
people  still  iding  to  the  belief  that  if  the  voters  will  onl 
nominate  and  elect  all  the  candidates  for  every  publ| 
office,  the  political  millenium  will  arrive. 

Fortunately,  a   wiser  policy  seems  now  to  he  gainin 
ground.     The  "Short   Ballot"  reform  commends  itself 
i  he  common  sense  of  every  voter  who  realizes  the  impo 

sihility  that  he  can  exercise  intelligent  ehoiec  in  the  Sel© 
tion  of  more  than  on,,  mil  of  a  dozen  of  the  long  list 
candidates  now  pul  before  him  al  every  election.  A.p 
pointmenl  of  minor  State  officials  and  of  all  Slate  hoard 
an.l  commissions  by  the  Governor  instead  of  their  select 
tion  by  popular  vol    is  now  agreed  by  all  those  hcsl  quail's 

lied    to   judge    to    he    the    |  ire  I'era  I  ile    method    of    filling   such 
posit  ion-. 

Here    again,    the    results    will    depend    more    than    an) 
thing   else  on   whal    public  opinion  demands.      If  the  pub- 
lic wants  and  demands  loudly  enough   that   a  Governor 
should  select    for  a   Stale   llighwav  Commission  men  of 

eh     promi  Men.  e    and    I    reputal  ion    I  hat     they    can    he 

trusted  to  conducl  the  work  w  ith  an  eye  solely  Io  the  pub 

he  intere  t    almo  t  an)  Governor  will  h I  this  demand. 

Experience  has    hown  greater  success  with  this  plan  of 
eting  engineering  publii   worl     than  with  any  other. 
In   New   Fork  City  the  Rapid  Transii  Commission  and 
it      ii., e    or    the  Public  Utilities  Commission,  have  ex- 
pended man]  mill P  dollai    upon  1 1 reatesi  under* 
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ground  railway  system  in  the  world  :  and  no  question  has 
•ver  arisen  as  to  the  honesty  and  efficiency  of  the  work. 

Boston,  too,  has  built  its  subway  system  under  direc- 
tion of  a  Commission  appointed  by  the  Governor:  and 
the  work  is  famous  the  world  over  as  a  piece  of  successful 
engineering.  In  fact.  Massachusetts  has  for  more  than 
forty  years  pursued  the  same  general  plan  in  the  conduct 
of  all  its  public  works;  and  its  success  in  obtaining  high- 
,  lass  work  and  freedom  from  graft  are  an  object  lesson 
m  other  States  of  the  Union. 

Of  course,  with  this  system,  as  with  any  other,  suc- 

--  ill  depend  ultimately  on  the  men  selected  to  admin- 
ister it.  Xo  svstem  of  government  or  of  organization  is 
a  panacea  to  cure  corruption.  If  a  Governor  appoints  a 
set  df  politicians  to  run  the  highway  department,  it  will 
probably  be  administered  with  political  ends  or 
worse  in  view. 

But  a  good  system  can  aid  greatly  by  making  good 
work  easier.  It  is  an  advantage,  for  example,  to  have 
a  continuing  commission,  with  only  one  member's  term 
of  office  expiring  at  a  time,  so  that  a  change  of  politics 
in  a  State  administration  will  not  necessarily  mean  the 
upsetting  of  the  entire  organization.  It  is  an  advantage 
to  have  three  or  five  men  in  control  rather  than  a  single 
commissioner.  Their  united  reputation  and  authority 
will  prevent  baseless  charges  being  made  and  circulated, 
where  a  single  commissioner  would  be  comparatively 
powerless  to  defend  himself. 

But  it  may  be  said,  why  appoint  a  highway  commis- 
sioner at  all?  Why  not  have  the  Governor  appoint  a 
high-class  engineer  as  head  of  the  Highway  Department 
with  full  authority  over  the  entire  work? 

In  answer  to  this  it  may  be  said  that  the  plan  is  an 

■  lit  one  as  long  as  the  engineer  lasts:  but  in  many 

States  the  "Black   Rorse  Cavalry"  would  get  the  engi- 


neer's head  as  soon  as  a  new  Governor  assumed  office. 
Few  engineers  are  strong  enough  in  public  reputation  to 
make  a  successful  defense  against  such  attacks.  It  is 
easy  enough  to  cook  up  charges  enough  against  almost 
any  engineer  responsible  for  a  great  public  work  to  de- 
ceive the  public. 

The  great  value  of  a  Commission  made  up  of  three 
to  five  well  known  men  of  established  reputation  is  that 
they  can  stand  back  of  the  engineer  and  the  engineering 
organization.  A  Governor  who  would  chop  off  an  engi- 
neer's head  without  a  qualm  will  be  very  slow  to  put  out 
of  office  a  set  of  men  known  throughout  the  State  for 
public  spirit  and  high  business  standing. 

Such  a  commission  as  we  are  proposing  should  under 
no  circumstances  undertake  executive  work.  It  should 
correspond  in  function  to  the  Board  of  Directors  of  a 
Corporation  and  should  delegate  all  executive  work  to 
the  Chief  Engineer  or  other  head  which  it  selects,  just 
as  the  directors  of  a  corporation  delegate  all  executive 
res  ponsibility  to  the  President. 

The  trouble  with  making  the  Commission  an  executive 
body  and  expecting  it  to  do  the  detail  work  of  preparing 
specifications,  letting  contracts,  and  supervising  the  or- 
ganization is,  first,  that  such  a  division  of  executive  au- 
thority always  means  delay  and  loss  of  efficiency,  and. 
second,  that  the  kind  of  men  we  have  proposed  above  are 
not  fitted  to  and  will  not  undertake  such  detail  work. 

That  wr.s.  the  greatest  defect  with  the  non-partisan 
Highway  Commission  established  in  the  Hughes  admin- 
istration. That  Commission  was  an  executive  commis- 
sion and  its  members  had  to  be  selected  with  that  in 
view,  and  were  not  men  who  were  widely  known.  Had 
the  commission  been  made  up  of  the  sort  of  men  above 
suggested.  Governor  Dix  and  his  legislature  would  have 
at  least  hesitated  to  defy  public  opinion  by  legislating 
them  out  of  office. 
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E.inrapIloyiriffieinift    aimdl    Eiriwesftinmeir&tt 
G  ©ffimlb  a  m\e<dh    A    Wsupinvair&g* 

Sir — In  your  issue  of  Nov.  13,  1913,  you  published  an 

ial    under  tin1   title.  "Employment   and    Investment 

Combined:  A    Warning."  cautioning  engineers  against   a 

company   that    was   advertising    for   high-class  engii rs, 

draftsmen,  etc.,  ti>  associate  with  them  mi  a  cooperative 
basis,  which  association  required  a  cash  investment  in 
the  stock  hi'  the  concern. 

[Tnfortunatcly,   I  did  noi  conned   your  editorial  with 

rlvertisemenl  of  the Co..  and  1  invested  with 

it.    With  tlic  hope  of  warning  engineers  against  similar 
on  .    I    believe    the    following   statement    of 

tied,  withholding   nothing.      I    only  ask 

M'ii  t"  withhold  mj   name  for  the  reason  thai  I  wish  the 

memory  of  my  connection  with  this  company  to  die  out 

ble.     The  statements   made   herewith,   I 

will  substantiate  under  oath  to  proper  parties. 

Sn  fai   as   I  can  discover,  the  incorporators  have  done 


nothing  which  would  render  them  criminally  liable— al 
leas!  there  is  mi  written  evidence  of  this.  I  answered  one 
of  the  many  advertisements  and  after  some  correspond- 
ence, on  i  the  PresidenI  of  the  company  and  as  the  re- 
sult of  this  conversation,  signed  a  contract  for  two  years' 
employment  at  a  stated  salary,  and  made  a  considerable 
cash  investment. 

1  had  previously  looked  up  the  rating  of  the  company 
in  Bradstreet  and  found  them  rated  well  with  a  good 
large  percentage  of  the  capital  st.uk  paid  in.  In  my  in- 
terview with  the  President,  1  was  told  that  the  company 
had  contracts  sufficient  to  run  them  several  months:  that 
business  in  sight  warranted  a  highly  successful  future  • 
in  short,  an  extremelj  optimistic  \iow  of  the  company's 
condition.  Soon  after  beginning  work,  ot  rather  the  at- 
tempt to  begin  work,  I  Found  the  following  conditions: 
not  a  single  contract  was  in  evidence— though  there  wen 
in.iii\  live  prospects;  thai  the  "Paid  in"  capita! 
was  largely  good  will  stock  to  the  incorporators; 
and  that  the  company  was  in  arrears  with  operating  ex- 
■  and  salai 
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Alter  some  weeks  time.  T  concluded  I  had — to  use  a 
slang  expression— been  stung;  and  I  left  the  company. 
As  to  the  present  condition  of  the  company,  I  know  that 
at  this  writing  attachments  for  labor  claims  have  been 
made  at  the  main  office;  the  offices  in  the  other  cities  have 
been  abandoned  or  are,  to  all  intents  and  purposes,  dead ; 
that  some  thirty,  more  or  less,  stockholders  who  entered 
in  good  faith,  have  scattered  and  have,  or  are  looking  for, 
other  positions. 

I  am  given  to  understand  that  the  attempt  is  still  being 
made  to  induce  further  investment  with  the  company, 
which  is  the  main  reason  I  am  writing  you. 

I  am  taking  steps  through  one  of  the  engineering  so- 
cieties to  have  my  connections  with  the  company  inves- 
tigated so  that  any  stigma  attaching  to  the  incorporators 
will  not  furthur  pursue  me. 

x.  y.  z. 

Jan.  30,  1914. 

[We  omit  the  name  of  the  company  from  the  above 
letter  because  we  especially  desire  so  to  present  the  les- 
son from  experience  which  is  above  taught  that  it  may  be 
read  and  heeded  by  engineers  everywhere. 

Our  note  in  our  issue  of  Nov.  13,  above  referred  to, 
was  purposely  so  worded  as  to  caution  the  engineer 
against  investing  his  hard  earned  savings  in  any  con- 
cern offering  him  employment  until  he  had  thoroughly 
satistied  himself  that  the  investment  was  a  safe  and  wise 
one,  taking  counsel,  if  possible,  with  some  friend  of 
sound  business  judgment  and  knowledge  of  the  industry 

erned. 

Many  line'-  in  the  past  quarter  century  have  cases 
come  i"  our  knowledge  where  honest  engineers  have  been 
beguiled  into  purchasing  stock  in  some  concern  of  doubt- 
ful reputation  and  uncertain  future  by  the  promise  of  a 
"permanent"  position.  We  publish  our  correspondent's 
letter,  therefore,  in  the  hope  that  his  dearly  bought  ex- 
perience may  teach  a  useful  lesson,  oo1  merely  1"  those 
who  mighl  be  dazzled  by  the  promises  of  the  particular 
concern  to  which  he  refers,  hut  to  engineers  everywhere 
who  have  similar  bail   laid  before  them. 

It    i-  of   interest   tr,   note  that   since  the  above  letter 
was  received  and  put  in  type,  further  developments  have 
place,     (iii   Feb.   I.  the  offices  of  the  concern  re- 
in by  our  correspondeni   were   raided   bj    the  an 
thorities,  thi  nd  records  wen'  confiscated  and  the 

irer   ami    general    manager   was   arrested 
ng  -old  stock  in  the  company  with 
'mi  a  penoii  front  the  State  Banking  Department,  a  vio- 
lation  of   the   Stale   "Blue    Sky"    law.      The    President    of 
impany  was  arrested  on  Feb.  7  ami  we  arc  informed 

ted   for   obtaining   money    under    false 

\,  i  ording    to    publi  lied    statements    by    the 
autho  the    concern,    aome    $30,000 

worl  h  ild  to  i  ngineere   ami   other     «  ho 

positions  «  itb  the  compan;       Ed.  |, 

The    Comr&pemsatiioaik     of    £&imggizi- 
eers 

your  ••■lit  i  ii    I  ompen  at  ion  of   Engi 

lie      Writer     In 

There  i    no  doubi  thai  the  tabic  com 

piled  "  mittee  of  the   Vn  ict;   of  <  'i\  il 

act  ordam  e  with  the  data  thej  had 

itel      '< m 


tion  of  engineering  graduates  of  three  or  more  years'  e: 
perience  is  very  doubtful. 

The  writer  is  acquainted  with  a  good  many  men  wh 
think  they  are  engineers  and  who  have  had  long  yeai 
of  experience  as  such,  some  of  whom  belong  in  some  cal 
pacity  to  the  American  Society  of  Civil  Engineers,  an 
he  doubts  that  they  earn  on  the  average  three-fifths  o 
$4325  per  year.  It  is  true  that  his  engineering  friend 
and  acquaintances  are  confined  principally  to  to  tlr 
states  of  Louisiana  and  Texas,  luit  he  has  met  some  fror. 
other  portions  of  the  United  States  anil  they  usually  hai 
the  same  story  to  tell,  which  agreed  very  closely  with  th 
writer's  observations. 

The  greatest  number  of  civil  engineers  or  of  men  emJ 
ployed  as  such,  work  for  corporations  or  for  the  few  othe 
engineers  who  are  in  private  practice,  and  their  pa- 
should  be  the  index  of  the  compensation  of  engineers  in 
stead  of  the  comparatively  few  who  in  private  practice  o 
otherwise  have  succeeded  in  making  money. 

The  writer  would  very  much  like  to  know  the  averafl 
pay  of  the  subordinates  of  these  3636  engineers  on  whosi 
compensation  the  table  in  question  was  based,  and  he  is 
not  interested  in  the  whys  or  the  wherefores  of  this  pay 

According  to  the  writer's  observations,  a  young  man  oi1 
the  caliber  of  most  young  engineers  can  begin  as  a  loco 
motive  fireman  and  in  from  three  to  five  years  time  his 
pay  will  equal  or  exceed  that  of  the  division  engineer,  am 
in  from  five  to  seven  years'  time  his  pay  will  very  likelj 
exceed  that  of  the  first  assistant  engineer.  You  may 
ascribe  this  to  any  reason  you  like,  hut  it  is  a  fact. 

Assoc.  A.m.  Soc.  C.  E. 
Xew  Orleans.   La..  Feb.  7.   1914. 
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Francis   Donaldson,    Chief   Engineer   of   the   T.   A.   Gillespiel 
Co.,    50   Church   St.,   New   York   City,   was   inadvertently   stated! 
to  he   "Engineer,   Board   of  Water  Supply,   New  York   City."   in 
a  foot-note  to  an  abstract  of  an   article  by  Mr.   Donaldson   on  | 
"The  Injection  of  Cement  Grout  into  Water-Bearing  Fissures," 
published   on    p.    321    of  our   issue   of    Feb.    5,    mil 

A  PafteEaft  ©im  ftlh©  Auaft<D(cIl<&.w£ 

A  palent  on  the  autoclave*  method  of  testing  cement 
has  been  issued  under  date  of  Feb.  '■'>.  l'.'ll,  ami  No.  1.- 
085,971  to  II.  .1.  Force,  chemist  and  Engineer  of  Tests, 
of  the  Delaware,  Lackawanna  X'  Western  K.I'.  The  ap- 
plication was  filed  Sept.  L3,  L912.  The  specification  is  as 
follows: 

Bi  H  k  now  ii  i  hat  i,  lie"  .i  ni  .i  Foi  ce,  .i  •  Itisen  of  the 
United   States,  residing   at   Scranton,   in   the  count]    of   Lacks 

wanna   mid   state   of   Pennsylvania,   have   Invented   a    new    i 

useful   Improvement    m   methods  ol    treating    Portland  and  sim- 
Hai    i  •  mi  m ...  oi    v.  hli  h  1  he  I  ollow  i  ng   Is  e   spi  cifica  I  Ion, 

in   thi    method     ol    cine-    tland   and   similar  cement    Foi 

tensile   Btrength    heretol practiced,    the   cemenl    was   made 

Into  briquets   havlni     <   cross-section  <>r   i   Bq.ln.,   then   allowed 

to  set    foi    "i    houri    In    i    moist    closet,   and    then   broken   In   .i 

i    i  .     foi    testing    ti  n bIIi    stren    th      Blmilai    bi  Iquets   have 

i   o    been      ubjected    to     i    bollln      ti    I    befon     bi  Ing    bi  oki  n 

whlcl ted  In  bolllni    thi    I i     under  atmospheric 

pn      mi.    foi    thi    em  i whethei    oi    not    i  he 

briquet  i    would    i acked    oi    dl   Integrated    In    i < 

watei       i  Ii  mi  nti     which     hai         isfull j     wlthsl I    these 

ii     have,   nevertheli         Failed    when   made   Into  conbrete,  for 
thi    i  ■  a   thai    m  'I"  'i    Idi  '  -mi'    c  i  •  enl 
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1  large  or  coarse  granules  which  did  not  readily  absorb  water 
or  become  hydrated  in  mixing  the  cement  with  water  prepara- 
tory to  testing:  samples  of  the  cement  and  which  afterward, 
when  the  cement  had  been  used  for  making  concrete,  had 
absorbed  water  and  caused  a  swelling,  disruption  or  disin- 
tegration   of   the    concrete. 

The  object  of  this  invention  is  to  provide  a  test  which  will 
effectually  show  the  character  of  the  cement  as  to  permanency 
or  durability   when   made  into  concrete. 

In  practicing  this  invention  briquets  are  made  up  of  neat 
cement  with  a  sufficient  quantity  of  water  to  make  a  fairly 
plastic  mass.  These  briquets  are  made  in  the  usual  brass 
molds  having  a  cross-section  of  1  sq.in.  and  are  placed  in  a 
moist  closet  where  they  are  kept  for  24  hours.  At  the  ex- 
piration of  this  time  a  number  of  these  briquets,  usually  three, 
are  broken  in  a  testing  machine  and  another  like  number  of 
the  same  briquets  are  boiled  under  pressure  for  about  two 
hours.  Tlie  pressure  is  preferably  about  20  atmospheres,  or 
285  lb.  per  sq.in.,  which  pressure  is  conveniently  produci  .1 
by  placing  the  briquets  in  an  autoclave  or  digester  which  con- 
tains water  of  about  70c  F..  then  closing  the  autoclav  and 
then  raising  the  temperature  of  the  water  by  means  of  a  gas 
flame  or  other  suitable  source  of  heat.  It  takes  usually  about 
an  hour  to  reach  a  pressure  of  2S5  lb.,  and  this  pressure  is 
maintained  for  about  an  hour.  Upon  the  expiration  of  this 
time  the  flame  is  extinguished  and  the  pressure  is  blown  off, 
which  usually  takes  about  20  minutes.  The  briquets  are 
then  taken  from  the  water  and  if  they  have  not  been  injured 
by  the  boiling  they  are  placed  in  a  moist  closet  for  about  half 
an  hour.  The  briquets  are  then  weighed  and  the  gain  or  loss 
in  weight  is  noted  and  the  briquets  are  then  broken  in  a  test- 
ing   machine. 

It  has  been  found  that  only  cement  which  is  sound  in  every 
way  and  suitable  for  producing  a  sound  and  lasting  concrete 
will  resist  boiling  under  pressure  successfully.  Cements 
which  will  pass  this  test  successfully  are  such  which  have 
been  carefully  manufactured  by  grinding  the  ingredients  very 
finely,  for  instance  so  that  S5%  of  the  ground  material  will 
pass  through  a  sieve  of  200  mesh  to  the  inch,  then  calcined 
or  burned  at  a  high  temperature,  for  instance  2700°  F.,  and 
then  again  ground  to  about  the  same  fineness,  or  cements 
which  are  made  of  ingredients  which  have  been  thoroughly 
seasoned  for  several  months  after  calcination.  Inferior 
cements  which  are  liable  to  produce  unreliable  concrete  will 
Brack  or  disintegrate  when  boiled  under  pressure,  or  show 
a  decided  loss  in  tensile  strength.  Practice'  lias  shown  that 
a  presure  of  2S5   lb.   per   sq.in.   is  very   effective   for   producing 

th( iditions    which    will    bring    to    light    the    character    or 

quality  of  tlie  cement  under  treatment,  but  this  pressure  may 
lie  varied  as  circumstances  may  require.  The  pressure  should, 
however,  exceed  50  lb.  per  sq.in.  in  order  to  produce  the  de- 
sired result  within  a  reasonable  period  of  time  and  the 
higher  the  pressure  is  kept  tie  quicker  the  desired  result  is 
reached. 

'ii th<     id     intages  "i"  this  process   is  that   the  briquets 

will    be   in   condition   for   testing   after   a    treatment    ol 
hours'  duration. 

A  satisfactory  qualitj    of  cement   will  show  a   considerable 

tensile   strength   after   having   been    boiled    under 

rci    with    the   same   cement    which   has   not 

'I'd.  the   Increase  being  26%,  or  more,  and  an   un- 

qualits     ol    cement    will    crumbli     or    disint 

trader    the    treatment    herein    described.     The    tensile   strength 

ot   tii>  id   under  pressure  should  not  be  less  than 

(00   lb.   per   sq.in      Tie-   gain   in    weight    bj    the   cement   during 

the  boiling   under  pressure  should    not   exceed   1%. 

Tie-      i  in'    I      i    '      i\   "  di  lit  'ol'     i  "i    ascertaining    the  char- 

ii ii'     '.'I'm    referenci     to    expansion.      For    that 

pansion   bars   are   made   of   the   cement    mixed   with 

III     the     usual     Waj      With     a     .  II  iss-seet  ii  in     of     uhout      1     sq.in. 

a    length   of   about    6   in.     The   bars   are   then    placed   in   a 

|    i  he   •  spiral  Ion   of  'i  I    l .h      cat  .fully 

III"         :.  r  .       I  h.    I,     plaCI   •!     in      I  '  and     boiled 

rlbi  d,    :,  nd    a  i    i  hi     ■•ml    of    that 

Ci  nil-ills   which   an-   consta  nl 

In    voli  how    expansion    of    over     ';•'.      when 

lie     mi..".,     described    conditions      The    pressures 

mem  loned   1 ed   fi i  he    a  t  mosphi  rlc 

i  hi    /'  i  ■■ 
n    an  my   in\  i 
i      in  th.    method  of  preparing  solid  l 

sinnl  1 1      -  ' '     Uni       ii"      sane-     I 

,■  .nl    »  hlch  consist  s  In   boiling     neb 
in  .■  h  hlch  exceeds  50  lb    per  sq.in. 
i      ini  ha    met  hoi  ng     lolld    bodlee    ol     pot  I 

'in    ci  no  in    He    hei bed  treat  ment    n  hli  h 

lists  In  boiling  »uoh  cement   bodies  und  re  appi 
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CoxTiiOL  of  Patent  Rights 
We  have  received  from  Mr.  Forte  the  following  state- 
ment in  regard  to  the  control   of  the  rights  under  ill 

pat fiii  : 

At  the  present  time  several  of  the  cement  companies  have 
made  application  for  licenses  so  as  to  be  in  a  position  to 
manufacture,  and  guarantee  to  the  consumers  that  they  are 
furnishing  cement  of  high  quality  which  meets  all  the  re- 
quirements of  these   patents. 

It  is  my  intention  to  give  these  licenses  to  all  of  the  ce- 
ment companies,  who  desire  to  use  them,  charging  them  a 
royalty  of  l%c.  per  bbl.  on  all  cement  manufactured  and  sold 
according  to  the  patents.  Where  a  producer  uses  this  method 
of  testing  cement  and  the  royalty  is  paid  at  the  mill  no 
further  charge  will  be  made,  but  where  the  customer  is  using 
cement  of  this  kind  and  it  is  not  manufactured  according  to 
the  patents  and  the  consumer  is  working  along  this  line,  that 
is,  accepting  all  cement  which  passes  the  test  and  rejecting 
that  which  does  not,  in  this  case  he  will  be  required  to  pay 
l%c.  per  bbl.  for  all  cement  so  t.  ste  1 

Exceptions,  of  course,  will  be  made  where  scientific  in- 
vestigation is  being  conducted,  providing  the  parties  de-siring 
to  use  this  method  will  communicate  with  the  inventor  and 
obtain  permission. 
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On  February  10.  a  paper  was  read  before  the  New 
York  Section  of  the  American  Society  of  Mechanical 
Engineers  describing  the  trM<  made  by  the  Pennsylvania 
Bailroad  hist  year  on  the  new  brakes  for  high-s 
trains  developed  by  the  Westinghouse  Air  Brake  Co. 
S.  W.  Dudley,  the  authority  of  the  paper,  is  Assis- 
tant  Chief  Engineer  of  the  Westinghouse  Air  Brake 
i'o..  ,-11111  his  printed  paper  occupies  aboui  150  pages  of 
the  Society  "Transactions."  The  tests  described,  how- 
ever, are  claimed  to  be  the  most  important  ami  thorough 
investigation  of  railway  brakes  thai  lias  taken  place 
since  the  famous  Galton-Westinghouse  trials  in  England, 
in  L878  ami  L879 

Space  permits  the  presentation  here  of  only  the  con- 
densed summary  of  the  paper  which  precedes  it  in  tlie 
Sim  nix '-  imprinl 

A    train    of    1 J    steel    passenger    ems    and    modern      -     l 

weighs    nearly     1000    tons,     is    about     1 ft      long     and, 

in. ii. h.  speed   lias  a   kinetic  energy    of  224, ft  -lb 

With    tlie    ordinary    high-speed    brake     aratus    such    a 

train   would    be   stopped    bj    an   emergency   application    • 

brakes   in   a    distance   of  from    lun   to    I 

truck    rigging   and   brake-shoe  design   and   installation. 

In   making   ordinary  brake  ap  [or  slow-downs  or 

s'.ation  stops,  skill  end  judgment   must   in-  carefullj    exi 
ii   "mI"1-  to  avoid  shocks  end  make  short   and  accurate  stops. 

Tie-  Pennsylvania  R.R.  brake  tests  of  1913  showed  that 
such    i   train  at   60   m.p.h.  speed  can  in-  stopped  bj    en  nin-i;. 

ency  application   in   l ft.  or  within   the  length  of  the  train. 

They    also   showed    that    trains   can    be    controlled    bj    service 
applications   without    shocks  at   anj    speeds  and   with   gi 

d   promptness  a  nd  still  requ  .  ,  now  l- 

•  'i    •    .i  mi   skill   on    i  hi  the   manipulator 

'I'he    Improvement    In    •  mi  rgencj  ...  Br    has    re- 

1 1 11111   applj  I .  more   quickly   and    to   a 

mi  ie  i  olding   this  higher  pressure  without  diraln- 

Utlon    toward    the    end    of    the    ■- , -t    ,],.. 

simi   ami   bett  "ii  of  foundation   brake   rlggtni 

providing   a   better  method  of  applying   the  brake  shoe  to  the 

bra  i."  si no  ie  l   to   absorb   t  he   hi  at    dev<  1- 

oped    during    t  he    proi  ess    of   stopping, 

The   greater   effli  lem  id    flexiblllt]    In    si 

has   I"  '                         by    making   the   air-brake   apparatus   more 
responsive   In    Its    -  both    in   application 

and    release,   enabling    full    advantage   to   be   taken   of  all   the 
ol   these  Improvements  through  the  quick,  simul- 
taneous and   H  only  wit h  eleel rli 
trol    tie-   maintenance   of  a    high   and    uniform   brake   rigging 
efficiency,    and    the    Improved    truck,    Journal    and    braki 
".  en    of   brake    shoes   mid    better   distribute 
forces  and   reactions  a impanylng  the  us.    ,,f  the  clasp  b 
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having  two  shoes  per  "wheel,  instead  of  concentrating  the 
heavy  braking  forces  required  by  modern  equipment  on  onlv 
one  side   of  the   wheel. 

The  tests  constitute  a  scientific  study  of  the  brake  as  a 
whole;  comparing  in  detail  the  characteristics  of  the  ordi- 
nary high-speed  air-brake  apparatus  with  the  improved 
electro-pneumatic  brake,  the  effect  of  low  and  high  emerg- 
ency braking  powers,  the  clasp  with  the  single-shoe  type  of 
brake  rigging,  the  relative  advantages  of  one  and  of  two 
brake  shoes  per  wheel  and  investigating  the  limitations  of 
track    and    operating   conditions    commonly    experienced. 

The  improved  air-brake  apparatus,  operating  pneumatic- 
ally shortens  the  time  of  obtaining  maximum  emergency 
brake  cylinder  pressure  on  the  train  as  a  whole  from  eight 
seconds,  with  the  PM  equipment  to  3.5  seconds  and  with 
electric  control  this  is  again  shortened  to  2.25  seconds.  More- 
over, 123',,  150',  or  lbiO^f  emergency  braking  power  is  avail- 
able as  may  be  thought  desirable  or  found  permissible  ac- 
cording to  circumstances  when  the  installation  is  made.  The 
PM   equipment   has   an   average   of  100%. 

Using  150%  emergency  braking  power,  the  quicker  and 
more  powerful  pneumatic  emergency  application  shortened 
the  stop  at  60  m.p.h.  from  over  1600  ft.  to  about  1400  ft.  and 
the  simultaneous  action  of  the  electro-pneumatic  brake  still 
further   shortened    the    stop   to   less   than    1200    ft. 

With  the  PM  equipment  the  attempt  to  make  an  emergency 
application  during  the  progress  of  or  before  releasing  a  partial 
or  full  service  application  will  produce  only  the  same  stop 
as  if  merely  a  full  service  application  had  been  made.  Con- 
sidering the  ordinary  full-service  stop  from  60  m.p.h.  (say 
2000  or  2200  ft.)  as  1009c;  with  the  improved  apparatus,  oper- 
ating pneumatically,  an  emergency  application  following  a 
partial  service  application  will  shorten  about  14%  and  after 
a  full  service  application  about  10';;  with  electro-pneumatic 
operation  the  gain  is  23%  and  15  %  respectively.  This  is  a 
safety   factor   of  great   importance. 

.Shocks  during  btnke  applications  are  due  to  slack  action 
modified  by  speed.  This  was  shown  by  pneumatic  and  elec- 
tro-pneumatic stops  from  both  high  and  low  speeds.  At  high 
sp.  .  os.  60  to  80  m.p.h.,  the  serial  action  of  the  pneumatic 
ncy  application  resulted  in  noticeable  shocks  which 
s.-d  in  severity  at  lower  speeds  and  at  10  m.p.h.  amount- 
ed, in  effect,  to  a  collision  between  the  rear  and  forward  ends 
of  the  train,  the  train  being  stopped  in  42  It.  The  simultaneous 
application  of  just  as  great  retarding  forces  by  t lie  electro- 
pneumatic  brake  entirely  eliminated  violent  slack  action  at 
all  speeds,  the  stop  even  at  10  m.p.h.  (37  ft.)  being  without 
shock. 

Station  stops  and  emergency  stops  with  the  old  and  the 
new  air-braki    apparatus  niix.-.l   In   various  ways  in  the  train 

I'.iation    and    improved    general    results, 

Marly   when    releasing  brakes. 

test        howed    that    when    the    Improved    air- 
brake mechanism  is  used  on  the  oars,  an  arrangement  giving 
a    high    emergen*        bri  king    power    on    the    locomotive,    with 
blow-down    feature,    reduces    shocks   due   to   unequal   bral  Ing 
tops 

with    the   electro-pneumatic   brake   a    uniform    Increase   In 
I     braking  power  results  in  a  substantially 

lei      th    ol     stop,    tin     door,  as. unl  m. 

t.,  about    ■:■ ,    foi    each   '■•■ .    increase  in    braking    power  within 

The   available    -  varies    through    wide    limits. 

e.g.,  from  i.'.',  in  tl  fro  tj  tail  early  in  the  morn- 
ing  to  ::"' ,    t"i    a    .  i Ir;     rail    >i    mid  da 

Wheel  slid 1 1       tj     ■  hi    rail   and    nreatl 

kin      po    er      Borne   sliding 

was  experienced    with   braking  ■'"       when 

..',.iitions  were  unfa    orabli     0'     bri g  pom  er  did 

i    rail. 

Tin     .it>.  i    oi    excer    Ive    wheel    sliding  o  the 

n  M  h 
out   win  •  i   :  tiding 

An    I  t    Ol     rail 

.     .  '       p  t. 

,    ...    ... 

■I, 
. 

■ 

.     la  i"i   1 1  ii.  i.    i .  actions, 

■a  as    i'Iiou  n 
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The  amount  of  wheel  and  shoe  metal  in  working  contact 
during  a  stop  is  very  small  and  is  the  most  difficult  factor  to 
control.  At  the  same  time  it  is  most  potent  in  producing 
variations    in   brake   performance. 

The  brake-shoe  bearing  area  and  consequently  the  gener- 
ation of  heat  in  the  working  metal  and  the  resultant  coeffi- 
cient of  friction  was  shown  to  vary  considerably  during  the 
progress  of  a  single  stop  and  to  a  greater  degree  as  the  fit 
of  the  shoe-to  the  wheel  changed  due  to  warping  or  continued 
rubbing.  Due  to  this  effect  alone  the  emergency  stopping 
distance   at   60   m.p.h.   changed   by  as   much   as   20';. 

This  is  evidence,  however,  that  with  reasonable  attention 
to  brake-shoe  maintenance  the  condition  of  the  shoes  on  cars 
in  ordinary  road  service  is  likely  to  be  more  favorable  to 
making  short  emergency  stops  than  during  a  series  of  tests 
in    which    the    brake   shoes    are   worked   severely. 

Flanged  shoes  provide  more  available  area  for  bearing 
than  unflanged  shoes  and,  when  worn  in,  shortened  the  train 
stops  about  12%. 

The  use  of  two  shoes  instead  of  one  per  wheel  will  result 
in  a  higher  coefficient  of  friction  and  less  wear  per  unit  of 
work  done,  the  durability  under  clasp-brake  conditions  being] 
about    40%    greater    than    under    single-shoe    conditions. 

The  use  of  two  shoes  per  wheel  permits  a  design  of  rig- 
ging which  will  enable  flanged  shoes  to  be  used  without 
danger  of  pinching  flanges  and  causing  excessive  flange  wear 
or  non-uniform  brake  forces  which  result  when  flanged  shoes 
are  used  with   rigid  beam  connections. 

The  wear  of  flanged  shoes  is  about  20%  less  than  unflanged 
shoes. 

From  tests  at  60  m.p.h.  with  clasp  brake  rigging,  the  re- 
lation   between    coefficient    of   brake-shoe    friction    fa    and    per 

0.12 

cent,  braking  power  F,  was  found  to  be  fs    =  • .     No  satis- 

P0-4- 
factory  separate  determination  of  brake  rigging  efficiency  e, 
and  coefficient  of  brake-shoe  friction  fs.  was  made  during  the 
road  tests.  The  combined  effect  e  X  fs  was  obtainable  with 
reasonable  accuracy  from  the  best  of  the  several  stops  made 
under  various  conditions  as  given  in  the  following  table.  The 
values  for  single-shoe  conditions  are  more  uncertain  than  the 
clasp-brake  conditions  due  to  less  satisfactory  data. 

VALUES  OF  e  X  fs 


Kind  of  brake  rigging 

Type  of  brake  >l 

%  braking 
Speed  m.p.h.            power 

125 

Clasp 
Plain 

0.  141 
0.  129 
0  118 
0.103 
0  094 

1)   DSti 

ii  092 

0  osl 
n  077 

brake 
Flanged 

0  169 

n   15t 
0.141 
0   122 
11    1  12 
o  L02 
u   109 
o  inn 
n  092 

Single 

Plain 

0.108 
11   IIIIO 
0.090 
11  1174 
0  068 
0  062 
0  070 
o  064 
o  059 

shoe' 
Flanjjec 

0.112 

150 
ISO 
125 

150 

ii   103 
ii  094 
0  090 
n  082 

[80 
125 

150 

180 

0.075 
II  071 
0  068 
n  062 

V;il t  data  uncertain  due  t. 


shoe  conditi 


s,       i   Hi 


30  Pi   fa 
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The  length  of  emergencj  stop  St,  on  a  Btraight  level  track, 
neglecting  air  and  Interna)  friction  on  the  one  hand  and  the 
rotative  energy  of  the  wheels  and  axles  on  the  other  hand, 
can  be  calculated   from  the  following   formula: 


tnlttal  s id   In   m.p.h.; 

Per  cent,  braking  power  actually    realized; 

iH  as  determined  bj   the  existing   brake  rigging  and 

i .    .  .     tabic) 

Time  at  the  beginning  of  the  stop  during  which  the 
brakes  are  to  be  considered  as  having  no  effect, 
to  ..iiou    I",    i  he  t  line  eli  menl   in   the  applli  e  I  Ion 

mi    the    in. 'i.' 


\    train   of   12   steel   cars  1 loi  omotlve   xv  Ith   the   .  1 

.       150        hi     1  iM       i"".   pi     ■  1  .    1 .    1. 1  lit 

!   .  I ni"    I 

1  ,.,, p.li    Iti    ' equlvalenl    to  iin  average  retard. 

1    :: 0    ton 

i- ie   1.1  p  I.    in   1 Ivoli  »i   '  '  -  '    1    ri  '■"•! 

Ing  fo  1  lb.  pei    ton 

.  n  I p  h    In     I    1  'i'11    ilent  I tard 

,    ...  ton 
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The  progress  being  made  in  constructing  the  210-ft. 
Murray  Ave.  arch  bridge  in  the  Squirrel  Hill  district  of 
Pittsburgh,  Penn.,  is  shown  by  the  adjoining  views  of 
recent  date.  The  left-hand  view  is  about  ten  weeks 
jarlier  than  the  other,  and,  as  will  be  seen,  only  the  road- 
way column  work  went  on  in  the  meantime,  except  for 
striking  and  removing  the  centering. 

The  bridge  takes  the  place  of  an  old  street-car  trestle. 
and  will  provide  a  10-ft.  roadway  carrying  two  car  tracks, 
and  two  10-ft.  walks  (60  ft.  width  of  deck).  The  total 
length  is  M7."i  ft.,  of  which  the  main  span  represent.;  "210 
ft.  The  cost  is  $150,000.  The  bridge  is  being  built  by 
the  Dravo  Contracting  Co.,  for  the  city.  About  5200  cu. 
yd.  concrete  and  200  tons  steel  (rods  and  structural 
metal )   are  required. 


of  a  State  water-supply  commission.  The  report  of  the 
committee  on  sanitation  and  public  health  recommended 
the  passage  of  laws  to  increase  the  powers  of  the  State 
board  of  health  for  the  protection  of  water-supply  and 
the  prevention  of  stream  pollution.  The  board  at  pres- 
ent has  merely  advisory  powers.  The  committee  on  fees 
and  code  of  ethics  submitted  a  recommended  schedule  of 
fees,  which  was  subsequently  adopted,  with  the  under- 
standing that  the  proposed  schedule  was  not  obligatory. 
but  was  to  be  a  guide  only.  This  schedule  is  published 
elsewhere  in  this  issue. 

Papers 

Sanitation,    Sewerage    axd    Water-supply — Prof. 
George   C.   Whipple,   of   Harvard    University   and    Xew 

York  City,  read  a  paper  on  "Relative  Values  in  Sanita- 
tion," in  which  he  discussed  briefly  the  various  phases  of 
sanitation,  ventilation,  water-supply,  sewage  disposal  and 
hygiene,  from  an  economic  standpoint. 
He  referred  to  the  enormous  debts  the 
nation,  states  and  cities  are  accumulat- 
ing for  public  improvements  and  em- 
phasized the  need  of  study  to  determine 
in  what  ways  a  sum  of  money  for  san- 
itary improvements  could  be  used  to 
greatest  advantage..  He  said  that  wa- 
er  purification,  in  the  prevention  of 
death  from  typhoid  fever,  could  be 
proved  a  good  investment,  but  that 
arge    Minis    spent    for    sewage    treat- 


Two   Recent  Views  of   Murray. 

\\  i  .,   210-Ft.    Coni  BETE    Ala  II 

BbIDG]  .     I'll  rSBUBGB 

i  ten  weeks  apart   > 


Tltae    AirsMnmal    Meetiinig£  of  ftlhe 

Coiairaecttic^att  Society  off 

Civil    IEin\g?iin\ee2°s 


incut    were  not    so   easj    to   justify    from    an    economic 

liewp t.     The    problem,    he   thought,    was   one   to   be 

olved  by  public-health  engineers — men  trained  broadly 
enough  to  know  and  consider  all  phases  of  sanitation,  and 
The  annual  meeting  held  in  Eartford,  Conn.,  Feb.  1  * »      to  use  the  public  funds  where  the  best,  economic,  sanitary 

and   11.  was  notable  for  being  the  30th  anniversary  of 

the  ft ding  of  the  Bociety.      \t   the  annual  banquel  on 


be  night  of  Feb.  10,  seven  of  tl riginal  fifteen  found- 

1  -    were    present,   and    they    related    man]    interestin  ■ 

uces. 

Committe]    l.'i  pom       The  i min q  conservation 

>f  water  -iinpl\   had   found,  from  a  letter  ballot,  thai  a 
e majori  i  i    of  the  - n  wt  re  in 


nnd  useful  results  would  ensue. 

The  Hartford  Easi  Side  sewage-pumping  station  was 
aspected,  and  later  in  the  day  the  plant  was  fully  de- 
ed ami  illustrated  by  stereopticon  views  by  IV.  S 
Brewer,  Vssistnnl  City  Engineer.  This  station  is  a  reiu- 
forci  'I  i  ont  rete  and  brit  k  building  equipped  n  ith  ele< 
ally-driven  vertical-shafl  centrifugal  pumps  for  pun 
sewage  and  storm  water  from  a  part  of  the  east  side  of: 
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the  city,  along  the  Connecticut  River,  during  periods  of 
extreme  high  water  in  the  river.  The  pumping  plant  is 
part  of  a  flood-prevention  project  which  includes  the  con- 
struction of  concrete  dikes  or  retaining  walls  along  the 
river  front  and  a  new  intercepting  sewer.  The  plant  is 
lesigned  to  eventually  pump  all  the  sewage  of  this  dis- 
trici  tn  Mime  future  disposal  works. 

Sewer  explosions  were  treated  historically  and  descrip- 
tively in  a  paper  by  Henry  J.  Kellogg,  Assistant  City 
Engineer  of  Xew  Haven,  Conn.  Due  to  some  recent  ex- 
periences in  Xew  Haven,  the  authorities  there  have 
started  a  nation-wide  inquiry  into  the  nature,  causes  and 
prevention  of  sewer  explosions,  for  the  primary  purpose 
of  drafting  an  ordinance  to  effectually  prevent  explosive 
gases  and  liquids  finding  a  way  into  the  public  sewers, 
rhe  possibility  of  explosions  in  sewer  repair  and  cleaning 
work  has  been  greatly  lessened  in  New  Haven  by  the  use 
of  small  storage-battery  electric  lamps,  and  the  forbid- 
ding of  workmen  to  smoke  or  otherwise  strike  a  light. 
The  paper  gave  a  valuable  compilation  of  the  experience 
of  many  cities  throughout  the  country  and  was  inter- 
spi  rsed  with  humorous  remarks  which'added  much  to  the 
attention  with  which  the  reading  was  listened  to.  Not- 
withstanding the  possibility  of  injury  to  persons  on  the 
streets  as  well  as  to  sewer  workers,  only  one  or  two  fa- 
talities are  on  record  as  having  been  caused  by  sewer  ex- 
plosions. 

\  small-pressure  mechanical-filter  plant  installed  by 
the  Xew  York  Continental  Jewell  Filtration  Co.,  at  Ca- 
naan. Conn.,  was  described  by  Kenneth  W.  Leighton, 
chemist  in  charge.  The  plant  consists  of  four  tanks  each 
0f   250,000  24-hr.  capacity   and   cost  complete 

000.     The  cost  of  operation  including  an  allowance 
for   depreciation    is    $248    per   month.     The   amount    of 
i  i  month  is  7,000,000  gal.,  so  the  cost  <>£ 
on    per   million  gallons   is  $35.47.     This  does  not 
mi  lude  interesi  on  the  capital  invested. 

Hydro-Ej  ecthic     l'n«  i  i:     The     new     Falls     Village, 
..    hydro-elei  ti  i<     dev<  lopmenl    of    the    I  lonnecticnt 

I'  i  :    described  trj    E.  A.   Ekern,  of  bhe  St 

&  \\  |  ;  i  oi  poration,  by  whom  the  con- 

struction ivurt  was  done.    The  plant  is  on  the  Housatonic 
I;    i  :  a1  a  poinl  where  the  watershed  above  is  640  sq.mi., 
i    er  has  an  average  minimum  flow  of  300  sec. 
ft.,  1  in t  may  be  as  Ion  Et.    The  plan!  is  cap  ible 

■hi  equip nl  and   12,- 

■ .  n  nl.  another  unit,  tor  whii  b  provisi -  made 

From    tie     .i al    the    falle    the    water    is   conducted 

through  an  old  canal,  huilt  in  1850,  recently  relined  with 

rete,  in  place  of  the  old  masonry,  to  the  forebay  on 

o  distance"  from  the  in- 

1930  !    0m   the   Fori  ■    9  Ft.   riveted 

;   ii       ol     Wclliiian    Si 

.,n  turbines  and  Allis-<  'hnlmi  i     alto  <  nal  ing  i  urrenl 

I       ol      1-phaRe  tran  mi    ion  line  is 

Tl  i  ahoul  $1,800,1 and  i    th( 

tatc. 

•|  I  U8MO        Toe,  |  i:-        'Tin 

bed   in  this                   Chat  L    tford  and   W     \  . 

made  al    tin    I  i  nl    Charlotten 

1910   ami    "■  ■  :  Tin        ;.   i       howi  d 

.   pi  nidation,  and,   the 

■  :  .      ■  ! 

ed  column  foi 


inula.-.  The  paper  was  discussed  by  C.  II.  Hartc,  of  the 
\ew  Yoik.  New  Haven  &  Hartford  R.R.,  and  E.  A. 
Ekern. 

Direct  Solar  Observations  for  Azimuth — Walter 
H.  Starkweather  described  the  determination  of  azimuth 
using  the  formula  developed  by  Louis  Ross,  of  San  Fran- 
cisco, Calif.,  and  the  method  described  in  an  article  by 
him  in  Engineering  News,  Mar.  6,  191:3.  Mr.  Stark- 
weather highly  commended  the  method  and  the  ease  with 
which  the  work  could  be  accomplished. 

Highway  Construction — Charles  J.  Bennett,  State 
highway  commissioner,  described  the  Connecticut  high- 
way department  organization  and  work.  Mr.  Bennett 
has  given  much  time  and  thought  to  the  business  end  o| 
his  department  as  well  as  the  engineering  end.  and  his 
paper  contained  many  points  of  interest  on  the  methods 
of  keeping  cost  records,  bookkeeping,  and  methods  of 
keeping  track  of  appropriations,  which  are  as  essential  to 
the  success  of  good  roads  building  as  the  engineering 
features. 

Effect  of  Amount  of  Water  in  Mixing  Concrete 
— Some  recent  laboratory  tests  at  Sheffield  Scientific 
School,  Yale  University,  were  described  and  the  results 
given  by  R.  K.  Skelton.  These  tests  continued  the  gen- 
erally well  accepted  fact  that  about  271/2%  by  weight  of 
water  gave  the  best  results  in  strength  of  concrete. 

Officers — The  following  officers  were  elected :  Presi- 
dent, George  K.  Crandall,  City  Engineer  of  Xew  Lon- 
don ;  First  Vice-President,  C.  E.  Elwell,  Chief  Engineer 
of  the  Connecticut  Public  Utilities  Commission;  Second 
Vice-President,  Clarence  Blakeslee,  Civil  Engineer  and 
Contractor,  of  Xi  w  Haven  ;  Secretary  and  Treasurer,  J. 
Frederick  Jackson,  of   Xew  Haven. 

3R©c®Biffi2uaeEadl©dl    Sclhedl'aaE©    ©if 
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The  following  schedule  of  charges  for  professional  ser- 
vices are  intended  as  a  guide  t..  engineers  and  their  clients, 
tt  is  liflieved  that,  in  ordinary  practice,  a  fair  and  proper 
compensation  for  engii ing  services  will  lie  somewhere  be- 
tween the  minimum  and  maximum  charges  given  in  the  sched- 
ules, n  is  recognized,  however,  thai  the  magnitude  of  the 
work  and  the  experience  or  reputation  of  the  engineer  fre- 
quently justify  a  decrease  or  Increase  from  the  schedules 
beloy 

Charges    may    be   based    on    any   of    the    following    methods, 

o    a  combini n  of  tl me,    i.,  as  a  percentage  of  the  cost  of 

i  he  v,  ork;   I  '•.  a  fixed  sum ;  or  C,  a   per  diem   ra  te. 

i\i    PERCENTAGE    OF   THE    COST    OP   THE    WORK 
i  i  i      For  preliminary    conferences,  preliminary  studies,  esti- 
mati      and  reports,  from   i   to  l'-'.    of  the  co  i   of  the  work. 

(2)  For  Hi.  Bervices  outlined  In  (1),  tor  the  design,  and 
for  the   preparation   of  contract    drawl:  peclflcations,   and 

contracts,  a   total  charge  of  from  -'-   to  "•'.    of  11 os1   of  the 

wort 

.  :  .      For  thi      erv! ned  In   (2),   tor  ad\  Ii  a   In   lei  i  Ing 

contra. i    i ...    general     upervlslon  during  construction,  o 

total  .  hai : '  from   l  to  89    of  i  tie  i  osl  of  the  w  oi  k. 

i  1 1      Poi     i  nil     profess I     Bervli  es,     Ini  tuding     i  ompli  ti 

M nd   ii '  Ion    ..    total   charge  ol 

;  to   i  '■     ..i    ii i   ..i    He    "  ...  i 

When  i' tracts  an    let,  bul   thi    work   Is  done  under  the 

en   Ini        '...  "I    of    i  he    ■  iic  in.  ■!'.    i  he    addit  i i    i  om 

pi  c  .i  i  Ion   .i.  pi  nds   i  o     Hi  ii   ..ii  extent    i i   i in  loni   i  bat    II 

matter  ol     | roi  menl   bi  t*  sen  th i 

.  lien) 
[n  tho  prel      I  ta         the  coal   of  i  he  «  ork   la  bai  ed  on 

i Imati  .i   ...  i     later  It  I     bas<>i tl I    of  .-ill   labor 

i i.i.    ii..     work,  plus  tho  con 

profll       nd    i     pensi         T i    of    bol  ii    labor    and 
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materials  should  be  based  on  market  prices  current  when  the 
work  was  ordered,  the  labor  to  be  fully  paid  and  the  materials 
to  Ik    considered  as  new. 

Payments  should  be  made  from  time  to  time  as  services 
-are  rendered,  the  amounts  to  be  based  upon  the  proportion  of 
services  completed. 

(B)    A    FIXED    SUM 

(1)  A  fixed  sum  for  services  may  be  ; 
of  a  percentage  or  a  per  diem  charge, 
charge  made   for   expenses. 

(2)  A  fixed  total  sum  for  all  services  of  principal  or  as- 
sistants  and   for   all    attending   expenses. 

A  fixed  sum  may  be  charged  for  a  portion  or  all  of  the 
items  of  preliminary  surveys,  studies,  examinations,  reports, 
plans,  specifications  and  supervision,  etc.,  either  with  or  with- 
out attending   expenses. 

(C)    PER    DIEM    RATE 

(1)  For  expert  services,  reports,  consultations,  opinions, 
expert  testimony,  depending  on  the  experience  of  the  en- 
gineer and  the  character,  magnitude  and  importance  of  the 
work  or  subject  involved,  a  charge  of  from  $25  to  $100  per 
day. 

(2)  For  time  of  consulting  engineer  on  designs  and  for 
more  ordinary  services,  examinations,  reports,  etc..  a  charge 
of  from  $15  to  $50  per  day;  seven  hours  of  actual  time  to  be 
considered  one  day.  except  that,  while  absent  from  home  city 
or  attending  court,  each  day  of  24  hours  or  part  thereof  shall 
be  considered  one  day  irrespective  of  actual  hours  of  time 
devoted  to  the  case. 

Additional  charges  should  be  made  for  all  actual  expensess 
and  assistants.  The  cost  of  assistants  shall  be  determined  by 
adding  to  the   payment  for  wages  50%   for  overhead  charges. 

GENERAL  PROVISIONS 

Traveling  expenses  and  expenses  involved  in  making  bor- 
ings, soundings  or  tests,  or  in  the  collection  of  similar  data 
necessary  for  the  proper  designing  or  planning  of  the  struc- 
ture or  project,  should  be  paid  for  by  the  client  in  addition  to 
the  commission  herein  provided  for,  it  being  understood,  how- 
ever, that  all  ordinary  measurements  and  surveys  shall  be 
considered  a  part  of  the  regular  work  of  the  engineer  for 
which   no  extra   compensation    shall    be    expected. 

When  alterations  or  additions  are  made  to  contracts,  draw- 
ings, or  specifications,  or  when  services  are  rendered  in  con- 
nection with  legal  proceedings,  franchises  or  right-of-way, 
or  failure  of  contractors,  a  charge  based  upon  the  time  and 
trouble  involved  shall  be  made  in  addition  to  the  commissions 
herein  provided  for. 

It  is  recognized  that  iti  any  work  undertaken  by  an  en- 
gineer there  may  be  problems  requiring'  the  services  of  a  spe- 
cialist. The  cost  of  such  special  assistance  shall  be  paid  by 
the  ,  lient 

Drawings    and    specifications,    by    any    method    of    payment 

vices,  are  to  lie  considered  the  property  of  the  engineer, 

but   the   client    is   entitled    to   receive    one   record   of   the   same 

upon    payment  of  the  actual   cost  of  making    the   copies   if  no 

'1 1 1 1 ■ !  Lcs  te  set    is  at   hand. 

Qood  designing  maj  be  vitiated  by  poor  construction,  espe- 
cially in  any  work  which  requires  careful  supervision  and 
Inspection  dining  its  progress,  such,  for  example,  as  rein- 
forced-concrete   work. 

For  this  reason  It  is  for  the  best  Interests  of  the  client 
tii.it  tin-  engineer  be  given  full  direction  of  the  work  during 
tin  construction  period,  or.  it'  this  is  Impracticable,  that  the 
eln  ni  employ  experienced  inspectors  approved  by  the  engi- 
neer and  working  under  his  general  supervision. 
EDWARD  W.   BUSH,  JOHN  C.  TRACT,  HERBERT  «\    KEITH, 

Committee. 
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The  convention  l"  discuss  methods  "l'  concrete-road 
building,  held  in  Chicago  lasl  week-,  brought  together  be- 
tween three  and  l'< . n i-  hundred  engineers  and  others  in- 
terested  in   I  ho  subject. 

A   notable  feature  of  the  conference  was  the   full  at- 
tendance at   every  session.     Ii    is   rather  a  common  ex- 
perience a1  tei  finical  conventions  in  see  the  membei 
then-  time  i"  the  "side  shows"  in  the  negleci  of  tin 
lai  meetings,    Ai  Chicago,  there  were  no  excursions  and 

the  <■  in. 'ni  Show  iii  tin   Coliseum  was  ll nly  diversion. 

Those  v,  ho  came  in  attend  tl ference  apparent!]  at- 


tended every  session  and  stayed  from  the  opening  to  the 
close. 

A  couple  of  months  ago,  those  arranging  for  the  con- 
ference appointed  committees  on  fifteen  different  topics. 
AI!  Imt  one  of  these  committees  made  some  sort  of  a  re- 
port, and  a  number  of  them  were  distinctly  valuable.  The 
time  available  for  the  discussion  of  these  reports  was  un- 
fortunately too  limited  by  reason  of  the  full  program  and 
the  time  devoted  to  general  addresses  for  these  reports 
to  he  threshed  over  as  thoroughly  as  was  desirable;  hut 
these  in  attendance  generally  expressed  themselves  as 
well  satisfied  with  what  they  had  gained  during  the  three 
days'  meeting. 

By  far  the  most  important  and  valuable  committee  re- 
port presented,  was  that  of  the  Committee  on  Contrac- 
tion and  Expansion  of  Concrete  Roads  of  which  R.  J. 
Wig,  of  the  Bureau  of  Standards,  was  chairman,  and  the 
other  members  were  X.  H.  Tunnicliff.  of  Davenport,  La., 
and  W.  A.  Mclntyre,  of  Philadelphia. 

The  data  presented  by  this  committee  show  that  the 
main  cause  of  contraction  and  expansion  of  a  concrete 
road,  or  for  that  matter  of  any  concrete  exposed  to  the 
weather,  is  not  changes  in  temperature  Imt  changes  in 
moisture  conditions.  While  there  has  been  more  or  less 
discussion  of  this  subject  by  cement  experts,  it  will  come 
as  a  new  idea  to  most  engineers  that  concrete  swells  ami 
shrinks  every  time  it  is  wet  ami  dried,  just  like  a  piece 
of  timber,  though  of  course  not  to  the  same  degree.  But 
it  is  established  that  the  swelling  and  shrinking  of  con- 
crete with  changes  in  moisture  is  far  greater  than  its  ex- 
pansion and  contraction  with  changes  in  temperature. 
The  Bureau  of  Standards  has  made  mosl  careful  meas- 
urements on  the  experimental  concrete  road  near  New 
Village,  X.  .1.,  and  has  found  thai  the  maximum  expan- 
sion of  the  concrete  in  this  road  occurs  in  April  when 
the  road  is  thoroughly  soaked  by  the  winter's  rain  and 
snow  and  when  the  temperature  has  somewhat  increased 
above  that  of  the  winter.  The  mad  then  begins  to 
shrink,  notwithstanding  the  increasing  temperature  of 
summer  and  is  shortest  in  August  when  it  becomes  most 
thoroughly  dried  out. 

One  important  lesson  from  this  discover]  is  the  im- 
portance of  a  rich  impervious  mixture  Eor  concrete  road 
work,  so  as  to  make  the  percentage  of  water  absorption 
anil  consequent  expansion  as  small  a-  possible. 

Another    very    importani    resuli    of    this    ,,, tittee's 

work  is  its  recommendation  that  the  subgrade  of  the 
road  mi  which  the  concrete  is  laid  he  slightly  dished  in- 
stead of  made  llat  or  crowning.  This  tends  to  prevent 
longitudinal  cracking  of  the  road,  as  gravity  tends  to 
cause  the  two  longitudinal  halves  of  the  road  to  slide  to 
ward  the  center,  thus  in, In.  nil;  compression  in  the  r. 
Further,  with  the  subgrade  dished  and  the  concrete  sur- 
face crowned,  the  concrete  will  he  much  thicker  in  the 
center  than  at  the  sides,  giving  it  greater  strength  to  re- 
sist  longitudinal  cracking. 

N"  other  committee  report  presented  approai  tied 
one  above  reviewed  in  originality  and  importance,  l 
were  in  general  summaries  of  presenl  practice  in 
liel.l  which  they  covered,  A  number  of  them  are 
-i  racted  separate!]  elsew  here  in  tins  issue. 

\i  the  opening  of  the  conference,  a  Committee  on   Reso 
lutions  was  appointed;  and  ai  the  closing  set 
sented  a   reporl   summarizing  all   the  committee   ri 

iffering    ii     I'm-    adoption    bj     the 
",; mended    Practice"   in  com  rete  ma. I  construction. 
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The  report  was  accepted  without  discussion,  subject  to 
amendment  and  alteration  by  the  Resolutions  Committee, 
to  which  was  also  a  isigned  the  task  of  editing  and  pub- 
lishing the  Proceedings  of  the  Conference. 

The  Advisory  Committee,  which  had  responsibility  for 
the  present  conference,  was  also  requested  in  its  discretion 
to  arrange  for  a  second  conference  a  year  hence. 

Brfdl^e     oveip    B-vuiffirevs'dl    Hiralletl    a.t 

Secoimdl  Hgi2:,E=©ws!,  Vss.im<s<D'viave2=i) 

2So  C=§  R©c<o2sdl  =  IBs5©aiIrSaffii^ 

A  bridge  in  be  erected  over  the  Second  Xarrows  of 
Burrard  Inlet.  British  Columbia,  to  connect  Vancouver 
and  Xorth  Vancouver,  has  been  designed  with  a  swing- 
span  longer  than  any  now  existing.  Its  length  of  oSl1^ 
ft.  between  centers  of  end  bearings  will  exceed  the  longest 
present  swing-span  by  some  60  ft.  As  the  bridge  is  to 
carry  railway,  highway  and  street-car  traffic,  its  width, 
59y2  ft.,  also  makes  the  swing-span  an  interesting  piece 
of  construction.  The  outline  drawing  herewith  shows 
the  bridge  in  condensed  plan  and  elevation,  as  drawn  by 
the  firm  of  Sir  John  Wolfe  Barry,  Lyster  &  Partners, 
of  London,  Eng.,  with  whom  is  associated  the  firm  of 
Cleveland  &  Cameron,  of  Vancouver,  as  engineers  for  the 
bridge. 


operations  difficult,  called  for  careful  study  of  the  found- 
ation problem.  Cylinder  piers  on  piles  are  to  be  used 
for  most  of  the  substructure.  The  fender  pier  (in  the  line 
of  the  position  of  the  swing-span  when  open)  also  consists 
of  cylinder  piers,  with  bracing  and  fender  work  between. 
A  clear  waterway  of  225  ft.  measured  square  to  the 
channel  was  required  by  the  government.  The  bridge 
crosses  at  an  angle  of  75°.  i.e..  skewed  15°  from  square. 
The  clearance  above  high  water  of  ordinary  spring  tides 
will  be  45  ft.;  this  height  also  gives  a  clearance  of  22^ 
ft.  over  the  Canadian  Pacific  Ry.  tracks  on  the  smith 
bank.  The  channel  depth  under  the  north  arm  of  the 
swing-span  will  he  35  ft.  minimum. 

As  to  deck,  the  bridge  is  to  carry,  between  trusses,  a 
single  railway  track  on  the  west  side,  and  east  of  this  a 
roadway  37  ft.  •">1/2  in.  wide  between  curbs,  the  roadway 
including  two  electric-car  tracks;  an  8-ft.  sidewalk  is  car- 
ried on  brackets  outside  of  the  eastern  truss. 

The  main  portion  of  the  bridge  consists  of  two  fixed 
slums  of  232  ft.  c.  to  c.  length,  and  the  58i/2-ft  swing- 
span.  The  north  approach  consists  of  a  plate-girder  via- 
duct with  tower  spans  of  29  ft.  mid  intermediate  spans 
of  -13  ft.  In  each  bent  the  railway  portion  of  the  tower 
is  8  ft.  wide  with  posts  battered  1  :  C/o,  while  the  high- 
way portion  is  26'  ft.  wide  with  vertical  posts.  The  south 
approach  will  consist  of  two  skew  bridges  side  by  side 
over  the  Canadian  Pacific  tracks.  The  highway  portion 
of  this  span  will  be  tuts  ft.  lung,  and  the  railway  portion 
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Bridge  to  Connei  i    Vancouveb   vnd  North   Vancouver,  B.  C. 


North   \  ■■■■ i    hta     for  -nine  time  needed  a  bridge, 

to  i  in    railv  a] .  but   until  now  the  idea  of  a 
bridge  bad  not   led  to  ai  tive   steps.     Recenl   increa  e  of 
traffic,  however,  and  the  advenl  of  the  Pacific  Greal  East- 
fa  brani  h  of  the  Grand  Trunk  Pacific),  broughl 
the  undertaking  into  exi  tence. 

i     ite  is   L030  ft.  at  low- 
mark  ami  32  18  ft.  at  high  h    depth 
range-  to  '"i1  2  it.  at  mid  channel  a1  ordinal  j   I  ide    I  i  ■■ 
the  tidal  rat                         I           eat  di  pth  of  watei    to 

ii  i'.i  \      oil    condil  ions, 
the    found.,!  ion     of   i  he   bridgi    difficult    and   e> 
\i  i be    'eii ; 

I  ratum   dip  d I    of 

and  bouldi  rs,  and  a1  the  north  bank-  the  ground  is 

by   ii   ft.  of     ill )    t.i  a 

lata    in  connection  with 

of  tidal  ci  he  Narrows 

I  tin   fat  I  thai  '  i     for 

de,  «  hi.  h  in     i 


168  ft.  long.     Short  plate-girder 
with  the  end  of  I  he   ri\er  bridge. 


i-  conned  this  span 


\  Car-Ferrj  Steamer  with  movable  train  deck  leis  bee'i 
built  bj  'nun, ,u  .<  Laird,  of  Birkenhead,  England,  for  the 
Transcontinental  Rj  of  Canada.  The  vessel  Is  to  transfer 
through  trains  across  the  si-  Lawrence  River,  between  Que 
bei  and  Levis,  until  such  time  as  the  Quebec  Bridge  Is  put 
In  operation      Thi    vessel   Is  326   n    long  and   16-ft.  beam,  with 

a   draft   of  about    IB   fl      There  are   twin   screws  al    tl tern 

for  propulsion  and  a  single  lei  breaking  screw  ,,i  Ihe  bow 
The  special  feature  is  the  elevating  deck  designed  to  meet 
the   tidal   conditions.     This  deck   is  876   n     loni     and   has   throe 

Tl mis  <>f  Its  ii beams  carry  threaded  Bteel  cast 

on   nuts  riding   on   ten   vertical  screws,  the  screws  being 
rted    b;      ,    framework    ol    column      and    bracing      The 

■i   i ■  - i  from  1  in    top   bj    ball  bi  ,  ring  a  and  s ,  ■■ 

>  i    !■■     " ■  ■  i       from   horl   ontal   shafts   iri\  en   by   n 

i  ■ >  1 1  mi,  ,    bi     Ini    bei hi    main  deck      The     i 

,  hi    di  ,  i    n  hen  full;    I I   «  Ith  about    i 

motlvi    and   ti  tin      The  i  a  nge  of  vert  leal  i  ra  i    i   I 

i  bout  1  ft    per  minute       \  hinged  a  pi  on 

1 1,      i   i Idi       ,  !> i vlth    i  he 

landing   stage       Ibove   the   top  of  the  lifting    framework   In  b 
.i  ci      ,  i    ii,,    forward  end   of  whli  h   a  re   i  he  pilot 

i     trl        Inohi       tted  foi 

haul  In  i  '    "i1    'i lulred 
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Reports  of  ttlhi<s,  k 

-  oim   Comcref 

SYNOPSIS — Abstracts  of  some  of  the  more  important 
Committee  reports  presented  at  the  National  Conference 
on  Concrete  Road  Building  held  at  Chicago,  111.,  Feb. 
18-lk,  191k. 

Aggregates  for  Concrete  Roads 

The  successful  development  of  the  concrete  pavement  de- 
pends upon:      (1)      Materials,    and    (2)   Workmanship. 

It  is  not  so  much  a  question  as  to  whether  concrete  is  a 
suitable  material  for  roads  in  comparison  with  other  paving 
materials,  as  it  is  a  comparison  between  concrete  and  con- 
crete. The  durability  depends  upon  the  character  of  the 
concrete. 

Examination  of  letters  received  by  the  Chairman  of  this 
Committee  from  a  large  number  of  cities  having*  concrete 
roads  shows  general  satisfaction  with  this  type  of  pave- 
ment. Adverse  criticism  usually  comes  from  cities  where  the 
specifications  and  description  of  work  indicate  either  poor 
materials  and  incorrect  proportions  or  improper  methods  of 
construction. 

AGGREGATE  ESSENTIALS 

Simple  rules  covering  the  most  essential  requirements  are. 
as   follows: 

(1)  For  fine  aggregate,  use  only  sand  or  other  fine  ag- 
gregate that  has  been  actually  tested  for  mechanical  analysis 
and  tensile  strength  of  mortar,  and  is  free  from  fine  particles. 

(2)  Use  coarse-grained  sands  or  hard  stone  screenings 
with  dust  removed. 

(3)  Use  sand  or  other  fine  aggregate  that  is  absolutely 
clean. 

(4)  For  coarse  aggregate,  use  hard  stone,  such  as  gran- 
ite, trap,  gravel,  or  hard  limestone. 

(5)  If  bank  gravel  or  crushed  stone  is  used,  always 
separate  the  sand  or  screenings  and  re-mix  in  the  proper 
proportions. 

If  local  conditions  prevent  following  any  one  of  these 
rules,  ndopt  some  other  material  than  concrete  for  your 
pavement. 

Briefly  taking  up  each  one  of  these   points: 

(1)  Actual  laboratory  tests  are  necessary  for  fine  aggre- 
gates, because  it  is  impossible  for  the  most  expert  builder 
to  always  distinguish  by  appearance  between  good  and  poor 
sands.  Sand  may  be  coarse,  of  good  color,  well  graded,  and 
apparently  perfectly  clean,  and  yet  because  of  a  minute 
quantity  of  vegetable  matter  may  show  practically  no 
strength  when  made  into  mortar  or  concrete.  Case  after  case 
has  been  found  where  good-looking  sand  had  to  be  rejected 
on   laboratory   test    or,    if   useo,   produced   defective   concrete. 

(2)  Coarse  sand  is  necessary  not  only  for  strength  and 
density,  but  to  prevent  the  formation,  on  or  near  the  sur- 
face, of  a  layer  of  fine  material,  consisting  of  a  mixture  of 
dust  and  cement  which  has  no  durability.  Mortar  made 
with  fine  sand  or  sand  having  a  large  proportion  of  fine 
grains  of  silt,  hardens  slowly  and  is  especially  objectionable 
in  cold  weather.  This  prevents  it  attaining  proper  strength 
before  the  road  is  thrown  open  to  traffic.  A  sand  having  a 
considerable  proportion  of  fine  particles  may  possibly  show 
high  briquette  tests,  and  yet  the  mortar  not  have  good  re- 
sistance to  attrition  or  wear. 

(3)  Sand   must  lie  absolutely    free   from  vegetable  or  or- 

tter,    or    it    is    liable    to    harden    not    at    all    or    toe 
to    be    serviceable.       Frequently,     sand    may     be    en- 
tire]     satisfactory    In    appeari e,    and    yet    be   worthless    for 

te.      Defective   sand    of   this    type    Is   apt    to    be    taken 

from  too  near  the  BUrface  oi    tl         nd,   so  that  It  contains 

a  very  small  percentage  of  vegetable  loam.  At  least  2  ft. 
of  top  soil  an<i  loam  should  be  removed  before  using  the 
■and,  and   In  many  cases  it   Is  necessary   to  take  off  as  much 

as  4  or  5  feet,   uhii icasionally   no 

found  In  the  entire  bank  because  of  t  lie  penetration  to  a 
great  depth  of  the  deleterious   vegetabl 

(4)      I    I  ite    of    hard    quality    Is    necessary    to 

ol    hoofs  .and   wheels.     Failures 
of  concrete  roads  bav<    been  cau  ed     imply  by  the  softness  of 

the    eoi te.      tn    one    Instance,    for  example,    shells 

were  used   foi    the  aggregate,  and   tho  road  went  to  pieces  as 
as  i  ubjected   to  wear. 

All  11  |     and     SOfl      limestone. 

bust   be   -  •  lei  ted  .  «  hile  trap,  gi  inn  i  ate,  are 


omM  ^oiMesreimce 

especially  suitable  materials.  A  hard  limestone,  such  as  tha" 
occurring  in  certain  localities  along  the  Hudson  River,  which 
is  sold  in  New  York  as  trap  rock,  is  satisfactory  for  con- 
crete roads.  A  hard  limestone  cannot  be  cut  with  a  knife 
and   the  specific  gravity  is  high,   say,   over  2.70. 

Gravel  does  not  bond  quite  so  strongly  with  cement  as 
c'.oes  broken  stone.  When  properly  screened  and  free  from 
dirt,  however,  and  remixed  with  sand  in  the  proper  propor- 
tions, a  good  surface  can  be  made  even  for  a  one-course 
pavement. 

(5)  Many  roads  that  are  now  being  built  will  prove 
worthless  because  of  the  use  of  sand  taken  directly  from 
the  bank  without  screening.  If  the  gravel  contains  as  much 
as  40%  of  stones  and  very  rich  proportions  are  used  say 
one  part  cement  to  3%  parts  bank  gravel,  a  fair  concrete  can 
sometimes  be  produced,  but  it  is  always  cheaper  in  such 
cases  to  screen  the  gravel  and  remix  the  sand  and  stone  in 
proper  proportions.  There  will  be,  for  example,  a  saving  of 
Vi  bbl.,  or  1  bag,  of  cement  per  cu.yd.  of  concrete  bv  using 
proportions  one  part  cement  to  2  parts  sand  to  3'  parts 
screened  gravel,  instead  of  using  the  unscreened  bank  gravel 
in  proportions  1:3%.  This  difference  will  more  than  pay  for 
the  additional  cost  of  screening  the  sand  and  rejecting  part 
of  it.  At  the  same  time,  the  result  will  be  more  uniform 
and  the  surface  more  durable  because  of  the  stones  which 
take  the  wear.  When  an  excess  of  sand  is  used  in  the  mix- 
ture, as  is  the  case  with  run-of-the-bank  gravel,  the  mortar 
uses  to  the  top  when  the  concrete  is  placed  and  the  wearing 
surface  is  less  resistant  than  a  mix  that  is  uniform  through- 
out. 

If  the  rules  given  above  are  followed,  and  at  the  same 
txme  proper  foundations,  proportions,  and  workmanship,  are 
obtained,  the  concrete  pavement  will  prove  durable  and  will 
resist   ordinary   traffic. 

follows*?"™    sPecincations    f<"    aggregates    are    presented    as 
FINE   AGGREGATES 

int,9I^fi'LITJ— F'",e  affreeate  shall  consist  of  sand  or  screen- 
ings  from    hard,    durable    gravel,    granite,    trap     or    other    hard 

vegetabI1teSo,alothe1.C!^n;  C°a''Se-  hard'  ^errcS  dusTlSani* 
\t  citable,   01    other  deleterious   matter.      Fine   aggregate   con- 

ta  SAMPLES  ttW  fArSZen  "ferial"  shall^f  be*  uVed. 
OAmrL,n.z>  ±1  UK    ii^toT — Average   samples   of  fine  a^rce-atf 

o;e,,fnenfnd°ttestee3dS  gSg  "^  sS&U  ^ 'taken' from  Yhflfuk 
01  pile  and  tested,  before  the  acceptance  of  the  material  for 
age'^mph-s  shall6 "8ilf,f length  in  mortar1  MduaW 
age   samples   shall   be   taken   from   each   bank   to   be   used    and 

Sne  banT  *"  ln  CaSe  of  a  change  in  the  character  of  an? 

retatnCtKeanletSur"aT  £&££,*&  Se^na'1'  ^  ^  SUCh  aS  l° 

thif  rthe:N<E-afn7T,,h,e«=si,Zei  °f  Ihe  fine  ^regate  shall  be  such 
in2=  T„gt.  r  ss  wh?n  drv  a  screen  having  H-in.  open- 
ings In  the  field  a  %-in.  mesh  or.  in  some  cases  a  U-in 
mesh   screen   may    be    used   for    this    separation  % 

=h,n0t„  ™ore  than  i0^  ot  tne  grains  below  the  >4-in  size 
shall    pass   a    sieve    having    50    meshes    to    the    linear    inch     and 

the'  l7»"aVin¥h  '  Bha"  PaSS  *  scret*  having  100  meshes "to 
TENSILE  STRENGTH  OF  MORTAR— Mortars  composed  of 
one  part  Portland  cement  and  three  parts  fine  aggreg 
H  eight,  wlnn  made  into  briquettes  shall  show  a  tensile  st  reii"tn 
:"  ??aj  ""•>•  '"  '";  strength  of  1:3  mortar  of  the  same  "fn- 
■ls  '"'x'   ',"•"  "   :,f   ""'   Bame   time,   and   with   the   same  cemenl 

W^W^e^^ 

,''''"  ','''  l'r-sts  "la>  '"'  made  at  ages  of  72  hours  7  d»v<j 
;,1'"'   28  aays.     ,\t   ■  the  strength  need  nil  ' 

"'"  *H»  ratio  of  100  rd  sand  morta"   provtded  this 

"oatti ,"    •  period,     rn  no  ease,  however,  shall  sand 

be  aec<  oted  for  pavement  work  whose 

igi  01  ri  hours  is  not  at  least  mi  of  the  strength  of 
the  standard  sand   mo  M""bI"  ot 

st'KKKNix.;-  if  bank  gravel  or  crushed  stone  Is  used  it 
must  be  scfeened  and  remixed  In  the  prop,,-  proportion 

n  si  "or-'n "  ',"*  1"",1"1"",  ""  above  requirements  for  fine- 
ness, it  shall  be  wash.  ,1.  1  .  ,„.,\  „  ,,,.„  ,h 

Bner  thin  a   .Na'oo'su'  ".'       "'    "'    '''    M  '"  remove  "»«  particles 

WASHING  ides  may  be  removed  by  washing  with 

In  a  bos  provided  In  the  bottom  with 

pes  and  arranged   for  the  B  II   and   water  to  flow 

h  r.o.n  the  top  of  the  box  and  the  sand  to 

be    drawn    out    Irolll    In  low. 

CO  IRSE    AGGREGATE 

l-IT,v  Th"  coarsi  tggn  tte  Bhall  consist  of  clean 
l:'"  ■  ''  I  "<'•'■  trap,  conglomerate,  gravi  1  or  other 
hard  ro  ust.  loam  ,  .  \    ^ 

'"","  ''       '"    ?°    :  which 

contains    li  081     Or    lumps  waf'  " 

regate 

11   no,   contain  s    large   p 

FINENESS  -  For    one  1  0l     ,,u. 
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coarse  agregate  shall  be  such  as  to  pass  an  inclined  or  rotary 
screen  having  l'^-in.  circular  openings  and  be  retained  on  a 
.similar  screen  having-   %-in.   openings. 

For  two-course  pavements,  the  size  of  the  coarse  aggregate 
for  the  bottom  course  shall  be  such  as  to  pass  an  inclined  or 
rotary  screen  having  2-in.  openings  and  be  retained  on  a  sim- 
ilar s'creen   having    %-in.   openings. 

For    the    wearing    course    in    a    two-course    pavement,    the 
coarse  aggregate  shall  be  of  a  size  that  will   pass  an   inclined 
or   rotary   screen    having    %-in.    circular    openings   and    be    re- 
tained on  a  similar  screen   having    ',4 -in.  openings. 
NATURAL  MIXED  AGGREGATES 

Natural   mixed   aggregates  shall   not   be  used   as  they  come 
from   the  bank  or  crusher,  but  shall  be   screened  and   remixed 
in   the   proper   proportions. 
S.  E.   THOMPSON.  A.  N.  TALBOT.   W.   M.  KINNEY,   Committee. 


Preparation   and  Treatment  of   Subgrade   for 
Concrete  Eoads 

The  fundamental  requirement  of  the  subgrade  is  that  it 
shall  at  all  times  be  of  uniform  density,  so  that  it  will  not 
s.  ttle  unevenly  and  cause  cracks  in  the  concrete  surface. 
Some  engineers  apparently  believe  that  it  is  not  necessary  to 
take  as  much  care  in  preparing  the  subgrade  or  foundation  of 
a  concrete  pavement  as  of  other  forms  of  roads  having  an 
artificial  surface,  because  the  concrete  slab  will  act  as  a  bridge 
over  any  soft  streak  or  low  spot  in  the  foundation;  but  the 
Committee  is  of  the  opinion  that  this  is  a  mistake.  The 
strength  of  a  plain  concrete  slab  in  acting  as  a  beam  to  carry 
the  load  over  a  low  spot  or  soft  place  in  the  foundation  is 
very  slight;  and  it  is  so  easy  to  remove  the  low  place  or  soft 
spot  as  not  to  justify  the  dependence  upon  the  beam  action  of 
the  concrete.  Any  uneven  settlement  of  the  foundation  of  a 
concrete  pavement  is  nearly  certain  to   cause  a  crack. 

If  the  concrete  pavement  is  to  be  constructed  upon  an  old 
roadbed  of  any  kind,  great  care  must  be  taken  in  preparing 
the  subgrade.  The  old  roadbed  is  likely  to  be  more  compact 
in  the  center  than  at  the  sides;  and,  consequently,  there  is 
danger  that  the  concrete  pavement  will  settle  more  at  the 
sides  than  at  the  center,  and.  therefore,  will  crack  longitud- 
inally. Further,  it  is  likely  that  the  traveled  way  of  the  old 
road  will  not  at  all  places  be  central  under  the  new  concrete 
pavement,  and  consequently,  the  latter  will  settle  unevenly 
and  crack. 

When  the  subgrade  is  an  old  roadway,  it  is  not  sufficient 
to  roll  the  subgrade  longitudinally,  since  the  roller  is  likely 
to  balance  upon  the  more  compact  central  core,  and,  therefore, 
not  consolidate  the  soil  at  the  side  of  the  old  roadway.  It  is 
not  necessary  to  attempt  a  detailed  description  of  the  method 
ot  overcoming  this  difficulty:  but  the  engineer  should  be  alert 
t.i  determine  whether  this  condition  obtains,  and  when  it  does 
he  should  take  the  necessary  precautions  to  secure  a 
thorough  consolidation  of  all  parts  of  the  new  roadbed.  It 
may  be  necessary  to  add  material  at  the  side  of  the  more 
compact  central  con  01  thi  old  roadway,  or  it  may  be  wise 
in  roll  the  roadway  diagonally,  or  perhaps  transversely.  In 
extreme  cases  it  may  be  necessary  to  loosen  the  old  road- 
bed by  spiking  or  scarifying,  and  then  harrow  it,  and  finally 
consolidate  the  entire  new  roadbed  with  the  roller.  The  Com- 
,,  [ttei  emphatically   assert    that   the   need   of  care 

In  this  mattei    1-    not    imaginary,  and   that   such   conditions  do 
r .  iii      occut    In   actual    practlci 
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For  this  case,  it  is  recommended  that  a  shallow  longitudinal 
ditch  be  constructed  just  outside  of  the  edge  of  the  concrete 
slab.  This  ditch  should  extend  about  8  or  10  in.  below  the 
surface  of  the  roadbed,  that  is,  below  the  bottom  of  the  con- 
crete slab;  and  should  be  filled  with  coarse  gravel  or  broken 
stone.  From  this  longitudinal  ditch  short  transverse  ditches 
should  be  dug  across  the  shoulder  to  the  ditch  at  the  side 
of  the  roadway.  These  transverse  trenches  should  have  a 
grade  sufficient  to  permit  them  to  carry  the  water  promptly 
and  fully  to  the  side  ditch.  In  particularly  retentive  soil, 
these  transverse  trenches  should  not  be  placed  more  than 
50  ft.  apart.  On  level  stretches,  these  transverse  ditches 
should  be  practically  at  right  angles  to  the  direction  of  the 
road;  but  if  the  road  is  on  a  grade,  these  trenches  should 
make  an  acute  angle  with  the  roadway,  the  amount  of  this 
angle  depending  upon  the  grade  of  the  road.  The  sloping  of 
these  lateral  trenches  down  hill  makes  it  unnecessary  to  have 
the  ditches  at  the  sides  of  the  roadway  as  deep  as  would 
otherwise  be  required.  These  lateral  ditches  should  be  filled 
level  full  with  broken  stone  or  coarse  gravel  to  a  point  at 
least  a  little  beyond  the  outer  edges  of  the  shoulders  and 
preferably  nearly  to  the  bank  of  the  ditch  at  the  side  of  the 
roadway. 

IRA  O.  BAKER,  A.  R.  HIRST,  A.  N.  JOHNSON,  Committee. 


Proportion  and  Consistency  of  Materials  for  Con- 
crete Eoads 

Any  specification  for  proportion  and  consistency  of  ma- 
terials for  concrete  pavement  must  be  general  and  suggestive, 
rather  than  mandatory;  adaptive,  not  rigid.  The  cement 
problem  has  been  standardized  but  the  aggregate  problem 
has  not.  Each  locality  must  conform  its  practice  to  meet 
local   conditions  of  material,   soil,   climatic  and   traffic. 

Ideal  paving  concrete  is  a  combination  of  perfect  mineral 
aggregates  and  cement  in  such  proportion  as  will  give  the 
greatest  possible  density,  and  in  which,  for  economical  con- 
sideration, the  cement  content  is  the  least  possible,  consistent 
with  ultimate  strength  and  durability.  Relative  cost  ot  ma- 
terial may  justify  greater  thickness  of  base  with  less  crush- 
ing or  tensile  strength  per  unit  area. 

Two  Course  Pavement 

BASE  PROPORTIONS — For  sound,  hard  limestone  or 
gravel  having  40%  voids,  screened  washed  bank  sand  having 
30%  voids  and  Portland  cement,  passing  the  standard  speci- 
fications of  the  American  Society  for  Testing  Materials,  the 
proportions  should  be  1  sack  of  cement,  2V&  cu.ft.  of  sand 
and  5  cu.ft.  of  crushed  stone  or  gravel,  the  aggregate  hav- 
ing been  so  proportioned  as  to  eliminate  the  voids  as  far  as 
practicable. 

CONSISTENCY — The  amount  of  water  should  be  such  as 
to  make  the  concrete  plastic  and  still  retain  its  shape,  such 
as  is  commonly  called  a  quaking  mixture.  Methods  and  dis- 
tance of  transportation  before  depositing  will  be  factors  in 
determining  the  amount  of  water  used;  concrete  deposited 
from  buckets,  traveling  along  a  boom,  may  have  more  water 
added  than  when  wheeled  for  a  considerable  distance  in  bar- 
rows or  carts.  In  the  latter  case  the  unavoidable  shaking 
brings  the  lighter  materials  to  the  surface  and  causes  a  segre- 
gatlon  of  the  materials,  which  results  in  an  improper  mixture 
when   deposited. 

Wearing  Course 

PROPORTIONS  The  fine  aggregate  for  wearing  course 
shall  be  mixed  with  Portland  cement  In  the  proportion  of  1 
sack  of  cement  to  2  cu.ft.  of  the  graded  mineral  aggregate. 
While  this  furnishes  a  considerable  excess  of  cement  we  get 
greater   Impermeability. 

CONSISTENCE     S ilent     water    shall    be    used    with    the 

■  iieaie  in   i. .mm  a   mortar  that   will  work  easily  under 
the    template    and    at    the    same    time    retain    its   shape    when 

■  I id. 

C.   r    BOLEY,  C.  C.  WIDENER,  GEO.   i.  DINGHAM,  Committee, 

I  To  be  continued) 
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Renmforcedl  =•  C©Kncs°efte  Columns 
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The  diversity  of  practice  in  the  allowable  unil  si  resses 

ami   in   Hie  strength   of     pirally-1 perl    reinforced-con- 

crete  columns  us  stipulated  in  the  buildin les  of    !0 

American  cities  is  Bhown  by  the  accompanying  diagram. 
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The  diagram  also  shows  how  far  many  of  the  building- 
code  requirements  art'  from  the  recommendations  of  the 
Joint  Committee  on  Concrete  and  Reinforced  Concrete  of 
the  Several  engineering  societies.  The  diagram  was  sub- 
mitted before  the  Western  Society  of  Engineers,  Chicago, 
111.,  on  Feb.  9,  1914,  by  T.  L.  Condron,  of  the  Condron 


^  3  4  5  6  7 

Percen+age     of    Ver+'ical    S+eel 


Relative  actual 
strengths  of  Cots, 
designed  for  the 
same  load  with 
1%  hooping  and 
4%  vertical  steel 


Comparisox   of   Allowed  Unit   Stresses  and  Rela- 
tive Strenoths  of  Spirally-Hooped,  Rein- 
forced Concrete  Columns 

(Each   diagram    is    for   columns   with    1%    spiral    hooping   and 
of   1:2:4    concrete.) 


•Baltimore  and  Philadelphia  give  unit  stresses  without  fix- 
ing  percentages    of   steel. 

Co.,  structural  engineers,  Chicago.  Mr.  Condron  believes 
that  safety  lies  near  the  lower  limit  of  the  group  of 
cam's  shown;  in  other  words,  that  the  upper  curves  rep- 
re-,  nt  a  serious  reduction  of  safety-margin. 


Work  nn  (he  San  DieKo  Kvhll.H  Bolldlnga  of  the  San  Diego 
Exposition  to  be  held  in  that  city  in  1916  is  progressing.  All 
these  buildings  must  he  ready  for  the  installation  of  exhibits, 
etc.,  by  July  1,  1914.  According  to  a  recent  statement  by  the 
Exposition  authorities  the  viaduct  over  Tabrillo  Canon  at  the 
pest  entrance  will  be  completed  before  Mar.  1.  This  will  permit 
the  handling  of  material  for  the  remainder  of  the  construc- 
tion work  over  a  much  shorter  and  more  convenient  route. 
Work  on  the  main  group  of  buildings  is  nine  weeks  in  ad- 
vance  of   the    original    s.  hedule. 

The    s.'.-l'i.     Level    of    l.iilun      l.nkr,     Panama      Canal,     was 

i   foi    the  Arsl    time  on  Feb.  3.     This  Is  the  normal  level 

for  which  the  canal   is  designed.     On  the  same  day  seven,  or 

one-half  the  total  number,  of  the  gates  at   the  Qatun  spillway 

opened   i lei    to  test   the  electrically  operated  control 

system,    i f  the  popular  tourist  excursions  on  the  isthmus 

nowadays   Is  a    sightseeing   barge    trip   through    Qatun    Lake. 

Fin-   this   purpose  :i    nev<    I    R  R.   barge,   which   can   ao- 

<■ r.iocinte  ;: enners,  has  i n  brought  Into  service. 

The  I'nfnii  on  \\  >-i  Concrete,  taken  out  by  Alexander  D. 
Key  and  noted  In  "Engineering  News,"  Dec.  B,  1009.  p.  643, 
bus  been  declared  void  by  the  United  States  District  Court 
of  the  Northorn  District  of  Illinois.     The  patent  (No.  939,072) 


claimed  originality  on  the  use  of  a  wet  mix  in  concrete  The 
patentee  brought  suit  for  infringement  against  the  City  of 
Aurora,    111. 

The  court  decided  that  the  patent  was  void  because  the 
method  of  pouring  concrete  out  by  using  a  wet  mix  was  a 
common  practice  some  years  before  the  issuance  of  the  patent 
on  Nov.   2,  1909. 

Canada's  National  Transcontinental  Ry.,  the  construc- 
tion of  which  has  been  for  years  the  subject  of  wholesale 
charges  of  graft,  has  just  been  reported  upon  by  two  govern- 
ment commissioners,  F.  P.  Gutelius,  M.  Can.  Soc.  C.  E.,  and  J. 
Lynch  Staunton.  According  to  telegraphed  summaries  of  their 
report,  which  was  presented  on  Feb.  12  to  the  Canadian  Par- 
liament, the  original  estimate  of  the  government  engineers  as 
to  the  cost  of  the  road  was  $61,415,000.  The  cost  to  date, 
however,  is  $161,300,000,  and  including  the  interest  on  the 
bonds,  which  must  be  paid  by  the  government  for  seven  years 
after  completion  of  the  road  until  the  responsibility  is  as- 
sumed by  the  Grand  Trunk  Pacific  Ry.,  the  total  cost  will 
eventually  reach  $237,650,000.  The  investigating  commission 
states  that  without  including  the  money  unnecessarily  ex- 
pended east  of  the  St.  Lawrence  River,  $40,000,000  at  least  was 
needlessly  spent  in  the  building  of  this  road. 

Further  Damage  at  Seabright,  N,  J.,  from  the  action  of  the 
sea  during  high  tide  occurred  on  Feb.  14.  Ocean  Ave.  was 
flooded,  cellars  were  inundated,  several  small  houses  were 
washed  away  and  a  number  of  buildings  were  undermined. 
Bulkheads  which  withstood  the  battering  of  the  two  storms 
of  Dec.  25-26  and  Jan.  3-4  ("Eng.  News,"  Jan.  8,  p.  102  and 
Jan.  22,  p.  16S)  were  badly  damaged.  Another  washout  oc- 
curred on  the  Central  R.R.  of  New  Jersey  at  Normandie,  where 
the  roadbed  was  damaged  by   the  January  storm. 

The  Snackleford  Bill  for  Federal  aid  to  road  construction 
and  repair  passed  the  House  of  Representatives  on  Feb.  10. 
The  bill  provides  that  the  government  may  aid  road  construc- 
tion in  the  several  States  to  an  amount  of  not  more  than 
$25,000,000  per  annum.  The  division  among  the  States  is  to 
be  made  by  giving  each  State  $65,000  and  the  balance  is  to  be 
divided  one-half,  according  to  the  population  of  the  State  and 
the  other  half  according  to  its  total  mileage  of  rural  post  roads. 
The  amount  to  be  paid  by  the  federal  government  is  limited 
to  $60  per  mile  per  annum  for  macadamized  roads,  530  per 
mile  for  gravel,  shell  or  sand-clay  roads,  and  $15  per  mile  for 
earth  roads  kept  graded  and  dragged.  It  is  currently  reported 
that  the  favorable  vote  in  the  House  of  Representatives  was 
given  on  account  of  the  political  necessities  of  the  representa- 
tives, and  with  the  understanding  that  the  bill  would  either  be 
killed  or  amended  out  of  all  semblance  of  recognition  to  its 
original   form  by  the   Senate. 

I..  B.  Adams,  of  1  Broadway.  New  York  City,  was  arrested 
by  the  U.  S.  Postal  authorities  on  Feb.  6,  charged  with  using 
the  mails  for  fraudulent  purposes.  Adams  claims  to  be  a 
dealer  in  investment  securities.  He  has  written  to  many  con- 
cerns, taking  names,  we  are  informed,  from  the  columns  of 
"Engineering  News"  and  other  journals  offering  to  undertake 
the  sale  of  their  securities,  representing  that  he  maintains  a 
selling  force,  and  proposing  to  circularize  several  thousand 
investors  for  an  advance  fee  of  $200  to  $1000,  and  10%  com- 
mission   on    stocks    sold. 

The  Government  claims  that  Adams  does  not  carry  out  the 
circularization  as  agreed  and  that  he  does  not  maintain  a 
selling  force  in  the  field  as  he  claims  and  Is  not  in  a  position 
to  sell  the  securities.  If  my  readers  of  "Engineering  News" 
have  paid  a  fee  to  Adams  for  which  they  have  received  no 
return,  they  will  do  well  to  communicate  with  Mr.  H.  B. 
Mayhew,   Post  Office   Inspector  at   New   York   City. 

A  Device  for  Cleanlne  Small  Water-Service  Pipes  was  de- 
scribed by  Geo.  H.  Flnneran,  of  the  Boston  water-works,  at 
S  meeting  of  the  New  England  Water  Works  Association  on 
Feb.  11.  The  author  stated  that  the  device  had  been  of  great 
benefit  in  cleaning  out  small  pipes  without  the  use  of  rods, 
which  cannot  be  used  anil  ss  the  pipe  h:is  be. >n  carefully  laid 
Without  abrupt  bends.  A  proving  or  testing  pump  is  cut 
into  the  service  pipe,  usually  in  the  cellar  This  pump  Is 
capable  of  m  very  high  pressure,  although  In  practice  800  lb 
or  :i  little  more  is  rarely  exceeded,  in  front  of  the  pump  is 
Introduced  s  wad  of  any  paper  easily  dissolved  In  water.  This 
permits  the  pressure  to  accumulate  as  the  forci  pump-  which 
is  usually  fed  from  an  ordinary  hand  pump  drawing  from  a 
pall  of  water— starts  operations  This  plug  of  paper  is  Blowl; 
forced  through  the  service  pipe  out  Into  the  main,  thoroughly 
Ice  pipe  cas.  s  where  the  bore  of  the  pipe 
diminishes    as    it    approaches    the    main,   and    also    where    the 

I     the    main    is    all    l.ii  t    closed    from    .lilt    and    corrosion. 

n-ided  to  this  treatment 
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Mr.  F.  W.  Davis,  Jr.,  has  been  elected  President  of  the 
Detroit   Graphite   Co..    Detroit,    Mich. 

Mr.  Tom  R.  Wyles  has  been  elected  Vice-President  of  the 
Detroit    Graphite    Co.,    Detroit,    Mich. 

Mr.  James  E.  Sutton  has  been  appointed  City  Engineer 
of  Alameda,   Calif.,   succeeding  the   late   I.   N.   Chapman. 

Mr.  J.  H.  Jackson  has  resigned  as  Superintendent  of  the 
St.    Louis    &    San    Francisco    R.R.,    at    Birmingham.    Ala. 

Mr.  A.  H.  Kutche,  recently  Superintendent  of  Public  Works 
of  I  iwosso.  Mich.,  has  been  appointed  City  Manager  of  Mon- 
roe,   Mich. 

Mr.  George  St.  Pierre,  formerly  Master  Mechanic,  has  been 
promoted  to  be  Superintendent  of  Equipment  of  the  Oakland 
Terminal  Rys.,  Oakland,   Calif. 

Mr.  Henry  Clay  Hall,  a  lawyer  of  Colorado  Springs,  Colo., 
has  been  nominated  by  President  Wilson  to  be  a  member  of 
the    Interstate   Commerce   Commission. 

Mr.  Lewis  D.  Freeman,  Chief  Draftsman  of  the  Kansas 
City  Southern  Ry.,  Pittsburg,  Kan.,  has  been  appointed  Me- 
chanical Inspector  of  the  Seaboard  Air  Line  Ry..  at  Ports- 
mouth, Va. 

Mr.  Arthur  L.  Mills,  formerly  Manager  of  the  Toledo,  St. 
Louis  &  Western  R.R.,  has  been  appointed  General  Manager 
of  the  Fort  Smith  &  Western  R.R.,  succeeding  Mr.  W.  N.  Bush- 
nell,   resigned. 

Mr.  T.  W.  Heintzelman,  Superintendent  of  Motive  Power  of 
the  Southern  Pacific  Ry.,  San  Francisco,  Calif.,  has  been  pro- 
moted to  be  General  Superintendent  of  Motive  Power,  suc- 
ceeding   Mr.    H.    J.    Small. 

Mr.  T.  W.  Younger,  Superintendent  of  Motive  Power  of  the 
Southern  Pacific  Ry.,  at  Portland,  Ore.,  has  been  transferred 
to  Sacramento,  Calif.,  to  succeed  Mr.  T.  W.  Heintzelman,  pro- 
moted as  noted  elsewhere 

Mr.  J.  C.  Resch,  recently  Division  Engineer  of  the  Texas 
&  Pacific  Ry..  at  Big  Spring.  Tex.,  is  now  Assistant  Chief 
Engineer  of  tin.-  International  &  Great  Northern  Ry.,  with 
li.  ,i  iquarti  I  touston,  Tex. 

Mr.  G.  Le  Boutilller,  recently  Division  Engineer  at  Pitts- 
burgh, ['ciin.,  of  the  Pennsylvania  R.R.  Lines  West  of  Pitts- 
burgh, Southwest  system,  has  been  promoted  to  be  Superin- 
i.i.i.-i    ol    I  he    Richmond    division. 

Mr.  I>.  W.  Campbell,  formerly  General  Superintendent  of 
il,.-  Northern  district  of  the  Southern  Pacific  Ry.,  at  Portland, 
Ore.,  has  been  appointed  to  the  newly  created  position  of  As- 
sistant General  Managei   a!    Portland.    • 

Mr.  C  H.  Chenworth,  Assistant  Engineer  of  the  Atlantic 
Co  I  Lini  R  R.  al  Savannah,  Ga.,  has  been  promoted  to  be 
Engine*  Away,  with  headquarters  at  Savannah,  suc- 
<■<•.-, linn    Mr.    0.    T.    V  oted. 

Mr.    II.    V.    Piatt,    formerlj    General    Superintended    of   the 

Southi  i  ol   ii"    Southi  i  n   Pai  Iflc  Ry.,  a1    i. es, 

Calif.,    has    been    a] ited    to    the    newlj     created    position   of 

irlth   ..in.  •      at  Los     \  ngeli  s. 

Mr.    B\    G.    White,    former    Signal    Inspector    of    the    Greal 

Northern    Ry.,  at  St.    Paul,   Minn.,   has   i n   i Inted   signal 

estern    B         with     head- 
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Mr.    J.    W.    Bennett.    Deputy    Commissioner    of    the    Depart 
ment  of  Water  Supply,  Gas  and  Electricity  of  New  York  Cityl 
has   resigned   to   become  Consulting   Engineer  of   the  Borougll 
of  the  Bronx,  New  York  City,  at  a  salary  of  $7200  per  annuml 
His    salary    as    Deputy    Commissioner    was    $6000    per   annuml 

Mr.  Amos  Schaeffer,  M.  Am.  Soc.  C.  E.,  formerly  Consul ttnil 
Engineer  of  the  Borough  of  the  Bronx,  New  York  City,  hail 
been  appointed  Consulting  Engineer  of  Sewers  of  the  Borougll 
of  Manhattan,  New  York  City,  succeeding  Mr.  Horace  Loomlsl 
M.    Am.    Soc.    C.    E.,    retired,    as    noted    in    our    issue    of    Jan.    8 

Mr.  P.  L.  McManus,  Superintendent  of  the  Chicago,  In-I 
dianapolis  &  Louisville  Ry.,  at  Lafayette,  Ind.,  has  been  prol 
moted  to  be  General  Manager,  succeeding  Mr.  A.  H.  Westfall 
resigned.  Mr.  McManus  began  his  railway  experience  at  1!H 
years  of  age  as  a  water  boy  on  the  Chicago  &  Alton  R.R. II 
in    1879. 

Mr.     E.     E.     Kerwin,     former    Superintendent     of     the    Newl 
Jersey    Central    and    Lehigh     &     Susquehanna     divisions     ol 
the    Central    R.R.    of    New     Jersey,     is     now     General     Super-  < 
intendent    of    the    Minneapolis    &    St.    Louis    R.R..    at    Minne- 
apolis,  Minn.,   succeeding   Mr.    C.   S.   Lake,    resigned,   as   noted 
elsewhere. 

Mr.  O.  T.  Waring,  formerly  Engineer  of  Roadway  of  the! 
Atlantic  Coast  Line  R.R.,  at  Savannah,  Ga.,  has  been  promoted! 
to  be  Disti'ict  Superintendent  at  Waycross,  Ga.  Mr.  Waring) 
is  a  graduate  of  the  University  of  Pennsylvania,  class  of 
1902,  and  was  formerly  a  member  of  the  engineering  corps 
of  the   Baltimore    &    Ohio   R.R. 

Mr  A.  P.  Prendergast,  formerly  Superintendent  of  Motive 
Power  of  the  Baltimore  &  Ohio  R.R.,  at  Baltimore,  Md.,  has 
been  appointed  Superintendent  of  Machinery  of  the  Texas  & 
Pacific  Ry..  with  headquarters  at  Marshall,  Tex.,  succeeding 
Mr.  F.  S.  Anthony,  resigned.  Mr.  Prendergast  has  had  20 
years  of  continuous  experience  with  the  Baltimore  &  Ohio 
R.R.,  having  entered  the  mechanical  department  in  1S93  as  an 
apprentice. 

Messrs.  C.  J.  Paterson,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
with  the  Republic  Structural  Iron  Works,  Cleveland,  Ohio, 
and  R.  I.  Leitch,  formerly  with  the  Corrugated  Bar  Co.,  Buf- 
falo, N.  Y.,  have  incorporated  under  the  name  of  the  Paterson- 
Leitch  Co.,  to  deal  in  reinforced-concrete  supplies,  with 
headquarters  at  Cleveland.  Both  men  are  technical  gradu- 
ates and  are  experienced  in  reinforced-concrete  design  and 
construction. 

Mr.  A.  S.  Zinn,  M.  Am.  Soc.  C.  E.,  whose  resignation  as 
Resident  Engineer  of  the  Fourth  division  of  the  Panama 
Canal  was  noted  in  our  issue  of  Jan.  15,  has  accepted  the 
position  of  Consulting  Engineer  of  the  Department  of  Public 
Works  of  the  Republic  of  Panama.  Mr.  Zinn  is  spending  a 
six  weeks'  vacation  in  the  United  States,  after  which  he  will 
return  to  the  Isthmus.  Mr.  Zinn  succeeds  the  late  Ricardo  M. 
Aranzo,   M.   Am.   Soc.    C.    L. 

Mr.  C.  S.  Krick,  Superintendent  of  the  Terminal  division 
of  the  Pennsylvania  R.R.,  at  New  York  City,  has  been  trans- 
ferred to  the  Philadelphia.  Ponn..  Terminal  division  to  succeed 
the  late  J.  B.  Baker.  Mr.  Krick  graduated  In  civil  engineer- 
ing at  Lafayette  College  in  1887  and  had  completed  20  years' 
experience  in  the  engineering  departments  of  the  Pennsyl- 
vania R.R.  wlon  he  was  appointed  superintendent  of  the  New 
York    Terminal    division    in     1907 

Mr.  Leonard  B.  Allen,  formerly  Engineer  of  Maintenance- 
of-way  of  the  Chesapeake  &  Ohio  Ry.,  has  been  promoted  to 
in-  Superintendenl  of  the  Huntington  and  Big  Sandy  divisions 
al  Huntington,  Va.  Mr.  Allen  is  a  native  of  Kentucky  and 
graduated  from  Kentucky  state  College  In  L899  His  rail- 
way experience  beg  in  ai    i  rodman  on  the  Southern  Ry.     Ifter 

a  few  months  he  Joined  tl nglneer  corps  of  the  Chesapeake 

(     Ohio    Ry.    on    location    and struction    work 

Mr.  T,  l''.  Laist,  recontlj   as  octated  with  the  Brm  of  Hola- 

i.ii.l    .^     Roche,     Ircl ts,    Chicago,    [11.,    has    I n    appointed 

i    thi     ectural  department   of  the  Central  district, 

Division   of   Valuation,   of   the    interstate   Co ierce   Commli 

ih  hi  adqua  rtei  a  at  i  !hl<  ago      Mr    Lali  I   e  i  adua  ted  from 

Cornell  Unlveraltj    In   1888,  and  afterward  studied  arohltectun 

In  Eur p^   Bvi    years,  1897  to  1902,  he  waa  Sentor 

n    in Bee   of   the   Supervising    architect    of   the   u    S 

i  ■   ■ aii 

Hi  c  i  i  i  Iper,  Pi  on  Ipal  Vi  i  tant  Engineer  of  the  Phila- 
delphia Baltimore  t  Wa  hlngton  R.R.,  a  subsidiary  of  the 
Pennsylvania  R.R.,  hai  been  tppolnted  Super'  endent  of  the 
New  Fork,  Philadelphia  *  Norfolk  R.R.,  all  ■  ■<  aubsldlarj  of 
t  he    Pel  R.R.,    with    headquartera    ■  i    Capo    I  !ha  i  lea, 

cceedli        Hi     I :     v      tfaaaey,    n  a ted  else 

when.      Mi    Lelpei    la  an  engl i gri f  Swarthmorc 

College   and   I < Im   first   railway    work    waa  aa   rodman   with   thi 
p.  n.     i/lvanla    R.fl      it     <■  •    ■       City,    N     I      In    I     19 
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Mr.  Charles  S.  Churchill.  Vice-President,  Am.  Soc.  < '.  E., 
Chief  Engineer  of  the  Norfolk  &  Western  Ry.,  has  been  ap- 
pointed Assistant  to  the  President  and  will  have  charge  of  the 
railway's  valuation  work.  Mr.  Churchill  graduated  from 
Sheffield  Scientific  School,  Yale  University,  in  1S79,  and  has 
been  in  railway  location  and  construction  work  for  35  yeai 
He  has  been  with  the  Norfolk  &  Western  Ry.  since  1SSS,  wh<  n 
he  was  made  Engineer  in  charge  of  the  construction  of  the 
Ohio  extension.     He  has  been  Chief  Engineer  since  1903. 

Mr.  W.  H.  De  Prance,  recently  appointed  Division  Super- 
intendent of  the  Texas  &  Pacific  Ry..  at  New  Orleans.  La., 
received  his  early  experience  in  the  railway  engineering  ser- 
vice. After  serving  as  an  office  hoy  in  the  general  passenger 
office  of  the  St.  Louis,  Iron  Mountain  &  Southern  Ry.,  he  was 
given  an  opportunity  as  a  flagman  in  the  engineering  corps 
of  the  Missouri  Pacific  Ry.  Subsequently  he  was  promoted 
to  be  rodman  and  later  leveler.  In  1S95  he  was  Assistant  En- 
gineer on  construction  for  the  St.  Louis  Southwestern  Ry., 
which    position    he    left    to    become    a    locomotive    fireman. 

Col.  George  W.  Goethals,  M.  Am.  Soc.  C.  E.,  Corps  of  En- 
gineers. U.  S.  A.,  Chief  Engineer  of  the  Panama  Canal, 
is  to  be  publicly  presented  with  the  first  medal  awarded 
by  the  Civic  Forum  for  "distinguished  public  service,"  at 
Carnegie  Hall,  New  York  City,  on  the  evening  of  Mar. 
4.  The  Hon.  Joseph  H.  Choate  will  preside.  President 
Wilson  has  been  invited  to  attend  and  personally  present 
the  medal  to  Col.  Goethals.  Ex-Presidents  Taft  and  Roose- 
velt have  also  been  invited  to  attend.  The  National  Council 
of  the  Civic  Forum  was  unanimous  in  selecting  Col.  Goethals 
as  the  first  recipient   of  the   medal. 

Mr.  R.  V.  Massey,  Superintendent  of  the  New  York,  Phila- 
delphia &  Norfolk  R.R.,  a  subsidiary  of  the  Pennsylvania 
R.R.,  at  Cape  Charles,  Va..  has  been  promoted  to  be  Superin- 
tendent of  the  New  York  Terminal  division  of  the  Pennsyl- 
vania R.R.,  to  succeed  Mr.  C.  S.  Krick,  promoted,  as  noted 
elsewhere.  Mr.  Massey  is  a  civil  engineering  graduate  of 
Sheffield  Scientific  School,  Y'ale  University,  and  entered  the 
service  of  the  Pennsylvania  R.R.  as  a  rodman  in  1892.  He 
had  been  promoted  in  the  engineering  department  to  the 
office  of  Division  Engineer  of  the  New  York  division,  when 
in   1911   he  joined   the  operating  staff. 

Mr.  D.  C.  Rounseville  was  recently  promoted  from  the  po- 
sition of  Resident  Engineer  of  the  St.  Louis,  Peoria  &  North- 
western Ry.  (a  subsidiary  of  the  Chicago  &  Northwestern 
Ry.),  at  Pekin,  111.,  to  that  of  Engineer  of  Maintenance-of- 
way  of  the  Chicago  &  Northwestern  Ry.  lines  east  of  the 
Missouri  River,  with  headquarters  at  Chicago,  111.  Mr. 
Rounseville's  engineering  experience  began  in  1879  as  a 
chainman  on  the  location  surveys  of  the  Milwaukee,  Lake 
Shore  &  Western  R.R.  All  his  subsequent  experience  has 
been  in  railway  work  as  a  Locating,  Construction  and  Di- 
vision Engineer  with  railways  which  have  become  parts  of 
the  Chicago  &  Northwestern  Ry.  system. 

Mr.  James  Owen,  M.  Am.  Soc.  C.  E.,  has  resigned  his  position 
as  Engineer  of  Essex  County,  N.  .1.  Mr.  Owen  was  first  ap- 
pointed County  Engineer  In  1868  and  has  served  continuously, 
with  the  exception  of  one  year,  until  the  present  time,  which 
makes  45  years'  service  as  engineer  in  a  public  office — a  most 
remarkable  record.  In  England  long  terms  of  service  by 
municipal  engineers  are  not  so  uncommon.  Probably  two  of 
the  longest  records  of  service  in  this  country,  besides  that 
"I  Mr.  Owen,  are  those  of  the  late  Thus.  Murray,  who  was 
City  Engineer  of  Davenport,  Iowa,  for  about  42  years,  and 
of  Horace  Loomis,  M.  Am.  Soc.  C.  E.,  who  recently  retired 
from  the  New  York  City  municipal  service  after  37  years  of 
i  nous  duty. 

William   G.   Atwood.   M.   Am.   Soc.   C.   E.,   recently   Chief 

ill'    Lake  Eric  &  Western  R.R.,  Indianapolis,  Ind., 

been     appointed     Assistant     District      Engineer     of     the 

'i'. nn,  district   of  the  Valuation    Division  of  the 

rce   Commission.    Mr.    Atwood    is  a    naliv.-   of 

New  V"  I    i  graduate  in  civil  engine*  rlr      -i  Cornell 

iiy.  class  of  1892.     After  live  years  In   municipal  work 

in    Chicago,    111.    and    as    many    more    as    Mining    Engl) r    and 

a    States    Deputy    Surveyor    in    Alaska,    he    began    railway 

and    Superlnl  euilent    "I"   ConStruc- 

Central    Rj       in    1901    and    1908    he   was 
on  ]  "i    the   Lake   shore   &    Michigan   Southern 

Ry.,    and    subsequently    CI  ieer   of   the   Lake    Erie    & 

n    R  R, 

Mr.    Ilui         >    Cole,   M      \XO    Soc,   ('.   10.,  has    i       ,  Kesl- 

I  ing ineer  of  the  Fifth  division  "t  i  ii"  P b  Canal,  and 

turned     •'">  his  family  to  the  United  Cole 

,i     on  I  with  th<    Panan      Canal  worl      Ince  Sept. 

Ineer   in   the 

•  hi i'  ih.-  Dtvlsio  old   Paolflo  division.    B"oi 

e   of  ail   office  engineering  and  the 


designing  of  plant  and  equipment  for  that  division.  In  Sep- 
tember. 1909,  he  was  placed  in  charge  of  the  Third  (munic- 
ipal engineering)  district  of  the  Pacific  division,  which  posi- 
tion he  continued  to  hold  until  his  appointment  as  Resident 
Engineer  in  charge  of  the  Pacific  locks  and  dams  and  the 
dry  excavation  for  the  canal  south  of  Pedro  Miguel.  When 
the  Pacific  division  was  abolished  in  1912.  Mr.  Cole  was  plai 
in  charge  of  the  newly  created  Fifth  division  at  Corozal.  Mr. 
Cole  is  a  graduate  of  West  Virginia  University,  class  of  1S9S, 
and  until  It  03  was  a  structural  draftsman  with  the  Key- 
stone Bridge  Co.,  the  National  Steel  Co.,  the  Structural  Steel 
Co.  and  the  American  Bridge  Co.  From  1903  to  1907  he  was 
an  Assistant  Engineer  in  the  office  of  Virgil  G.  Bogue,  Id.  Am. 
Soc.  C.  E.,  Consulting  Engineer,  New  York  City.  In  1907  he 
was  appointed  Bridge  Engineer  of  the  Oaxaca  &  Pacific  Ry 
in  Mexico.  Later  he  served  as  in  connection  with  the  in- 
vestigation of  the    Blackwell's  Island   Bridge.   New   York    City. 

Mi.  Henry  Worth  Thornton,  General  Superintendent  of  the 
Long  Island  R.R.,  Jamaica.  L.  1..  X  Y.,  has  been  appointed 
General  Manager  of  the  Great  Eastern  Ry..  the  largest  rail- 
way system  ;n  Great  Britain,  comprising  1217  miles  of  track, 
over  1000  locomotives,  5400  passenger  cars,  27,000  freight  cars 
and  17  steamboats.  The  railway  company  also  operates  street 
omnibuses,  both  horse  drawn  and  motor.  In  1912  the  com- 
pany's property  included  nearly  1S00  horses.  In  announcing 
the  appointment  of  Mr.  Thornton  at  the  annual  meeting  of 
the  Great  Eastern  Ry.  Co.,  the  Chairman,  Lord  Claud  Hamil- 
ton remarked  that  he  was  obliged  to  go  to  the  United  States 
for  a  General  Manager  due  to  a  great  dearth  in  the  British 
Isles  of  proficient  men  for  railway  executive  positions.  The 
man  who  has  been  thus  signally  honored  is  an  American  civil 
engineer,  born  at  Logansport,  Ind..  Nov.  6,  1871,  and  gradu- 
ated from  the  University  of  Pennsylvania  in  1S94.  Mr.  Thorn- 
ton entered  into  engineering  work  in  1S94  as  a  draftsman 
with  the  Pennsylvania  R.R.  Lines  West  of  Pittsburgh.  Sub- 
sequently he  was  promoted  to  be  Assistant  Engineer  on  con- 
struction of  the  Cleveland  &  Marietta  R.R. ;  Topographer  at- 
tached to  the  Chief  Engineer's  office  of  the  Southwest  System. 
Pennsylvania  R.R.:  Supervisor  at  Columbus,  Ohio;  Assistant 
Engineer  of  the  Cincinnati  division,  and  Assistant  Engineer 
on  special  work.  In  November.  1S99,  he  received  an  appoint- 
ment as  Engineer  of  Maintenance-of-way  of  the  Erie  &  Ash- 
tabula division  of  the  Northwest  System  of  the  Pennsylvania 
lines.  In  March,  1901.  he  left  the  engineering  for  the  operat- 
ing department,  becoming  Superintendent  of  the  Marietta  di- 
vision. He  was  subsequently  promoted  to  the  superintendency 
of  more  important  divisions,  and  in  February.  1311.  became 
Assistant  General  Superintendent  of  the  Long  Island  111:,  i 
subsidiary  of  the  Pennsylvania  R.R.  The  following  Novembei 
he  was  promoted  to  be  General  Superintendent.  Mr.  Thornton 
is  married  and  has  two  children.  The  appointment  has  arouse. 1 
extraordinary  interest  in  England  and  has  been  the  subject 
of    lengthy    editorial    comment    in    London    newspapers. 


Frank  Paul  Barber,  a  civil  engineer,  of  New  Orleans,  La., 
died    in    that    city,    Feb.    In,    aged     !■">    ■ 

Franklin  Phillips,  M.  Am.  Soc.  M.  l-:..  President  of  Hewes  S 
Phillips  Iron  Works.  Newark.  X.  J.,  died  Feb.  10,  from  pneu- 
monia. He  was  widely  known  as  a  mechanical  engineer  and 
had  been  a  member  of  the   American  Society  since  1881. 

D.  W.  Grant,  widely  known  throughout  the  Northwest  as  a 
railway    construction    contractor,    died    recently   at    his   home   in 

Faribault,  Minn,  in  partnership  with  his  brother,  Donald 
Grant,  he  constructed  many  miles  of  railway  grade  in  the 
Northwest. 

Truxton  Craven,  only  son  of  Allied  Craven,  M.  Am  Soc 
i 'hid'  Engineer  of  (he  Public  Service  Commission,  First 
District,  New  Yink  st. lie.  did  Feb  9,  :i<  a  result  of  injuries 
received  in  ;m  automobile  accident  early  in  the  same  daj 
Young  .Mr.  Craven  was  Superintendent  of  the  estate  ■  ■ 
Harry   Payne   Whitney,  at    Manhasset,    Long    Island. 

W.   J     Qilmartln,    formerly    Superintendent    of   the    Bi 
8    Susquehanna    R.R.,  .it    DuBols,   Penn.,  lately  Superintendent 
of  i i,e  chihuahua  division  ot   the  Mexican   Northwestern   R  R., 
imong  those  who  perished  in  the  Cumbre  Tunnel  tire  on 

l''l'      I        lb-    n     lie  l     ,i     Mi  ill-  I      Penn.,    In    his    boyhood,    and 

l.ii.  i  ,i  Sterllm  Run.  He  bus  two  brothers  on  the  Philadel- 
phia a  i  n  of  the  Pennsylvania  R.R,,  John  and  Wil- 
liam, both  of  whom  have  gone  i"  Mexico  to  i ver  the  body 

brol      r,  II  lie     Mr.  Qilmartln  made  rapid  strides 

in  his  profession  and  had  ei  ed  to 

learn    of   ins    untlmelj    end       [Prom    n     U     Fry,    Brie,   Penn.) 
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William  Henry  Boardman,  for  many  years  President  of  the 
Railroad  Gazette,"  now  the  "Railway  Age  Gazette,"  died  at 
his  home  in  Ridgefield,  Conn.,  Feb.  16.  He  was  born  in  Dixon, 
111.,  in  1846.  His  father  was  a  newspaper  publisher  and 
owned  the  Dixon  "Telegraph."  Here  Mr.  Boardman  first 
learned  the  rudiments  of  the  publishing  business.  In  1869 
he  graduated  from  the  University  of  Michigan,  having  served 
during  his  summer  vacations  as  a  member  of  survey  parties 
on  the  Lake  Survey  of  the  U.  S.  Engineer  Department.  After 
his  college  course  he  was  employed  by  the  "Railroad  Gazette," 
then  published  in  Chicago.  The  plant  of  the  publishing  com- 
pany was  destroyed  in  the  great  fire  of  1871,  and  Mr.  Board- 
man  is  said  to  have  brought  all  the  remaining  assets  in  a 
bag  to  New  York  City,  where  the  publication  of  the  paper 
was  soon  resumed.  Until  1911  he  gave  all  his  time  to  the 
work  of  publishing  this  paper  and  for  eight  years  was  its 
editor.  Mr.  Boardman  was  married  in  1874  to  Miss  Henrietta 
F.  Hall,  of  Rutland,  Vt„  who,  with  three  sons  and  two  daught- 
ers,   survives    him. 

Walter  Ambrose  Pearson,  M.  Am.  Inst.  E.  E.,  for  several 
years  associated  with  his  brother.  Dr.  F.  S.  Pearson,  M. 
Am.  Inst.  E.  E.,  of  New  York  and  London,  died  in  New  York 
City.  Jan.  25.  W.  A.  Pearson  was  born  in  Putnam,  Conn., 
in  July,  1869.  He  graduated  from  Tufts  College  in  1S90. 
Following  his  graduation  he  entered  the  employ  of  the  West 
End  Street  Ry.,  Boston,  Mass.  Three  years  later  he  went 
to  Brooklyn,  X.  Y".,  where  he  was  Electrical  Engineer  in 
charge  of  the  electrification  of  the  Brooklyn  Heights  R.R. 
In  1896  he  was  appointed  Electrical  Engineer  of  the  Metro- 
politan Street  Ry.,  New  York  City,  where  he  remained  until 
1906.  For  some  time  following  he  was  engaged  on  the  elec- 
trical installation  and  construction  of  the  power  plant  of 
the  Electric  Development  Co.  of  Ontario,  at  Niagara  Falls. 
Ont.  From  1910  to  1912  he  was  Assistant  General  Manager  of 
the  Rio  de  Janeiro  Tramway,  Light  &  Power  Co.,  Rio  de 
Janeiro,  Brazil.  Returning  to  this  country,  he  became  asso- 
ciated with  Bertron.  Griscom  &  Co.,  Bankers,  New  York  City, 
as  Consulting  Engineer.  Mr.  Pearson  was  a  member  of  the 
Ameri'  of    Mechanical    Engineers,    the    New    York 

Railroad   Club   and   the    Engineers    Club,   New   York. 

Ricardo  M.  Arango,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer 
for  the  Republic  of  Panama,  whose  death  at  his  home  in 
the  City  of  Panama  on  Jan.  24  was  briefly  noted  in  our  obitu- 
ary columns  of  Feb.  5,  was  born  Dec.  25,  1864,  and  was  gradu- 
ated with  the  Civil  Engineer  from  the  Rensselaer 
Polytechnic  Institute,  in  1887.  His  first  work  after  graduation 
i  the  direction  of  Mr.  Pedro  J. 
:  prominent  I  i  Engineer,  of  500.000  hectares 
Bo  del  Toro,  ceded  by  the 
Government  to  h  Canal  Co.  This  party  did 
work  in  that  region.  In  1SS9,  he  was  ap- 
ombian  Government  to  take  charge  of  sur- 
between  it  and  the 
the  filling  iresent  site  of  Colon. 
In    1890,    he    worked    on    the    railroad    which   was   built   to   haul 

m    i    mines  of  Viento 

plans  for  provldln       ■   una   with   water  from  the 

alized. 
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COMING    MEETINGS 


MINNESOTA   ENGINEERS'    AND   SURVEYORS'    SOCIETY. 
Feb.    24-25.      Annual    meeting   at    St.    Paul.    Minn.      President, 
Wm.   Danforth,    411   Hackney  Building,  St.   Paul,   Minn. 
INDIANA    SANITARY    AND    WATER    SUPPLY    ASSOCIATION. 
Feb.    26-27.       Annual    meeting    at    Indianapolis,    Ind. 
Dr.    W.    F.    King,    Indianapolis. 
NATIONAL    BRICK    MANUFACTURERS'    ASSOCIATION. 

Mar.  2-7.     Annual  meeting  at  New  Orleans,  La.     Secy.,  Theo. 
A.    Randall,    Indianapolis,    Ind. 
VERMONT    SOCIETY-    OF    ENGINEERS. 

Mar.   12.      Annual   meeting  at   Burlington,  Vt.      Secy..  Geo. 
Reed,    Ban.-.    Vt. 
AMERICAN    RAILWAY    ENGINEERING  ASSOCIATION. 

ntion  at  Chicago,  111.     Secy.,   10. 
Chicago. 

HIGHWAY    ENGINEERS'    ASSOCIATION    OF    MISSOURI. 
Mar.    18-20.      Annual    meeting    at    St.   Joseph.      Secv.,    Rav 
Gargill,   St.   Joseph.    Mo. 
IOWA     STREET     AND     INTERURBAN    RAILWAY     ASSOCIA-     I 
Til  IN. 

Apr.  22-25.     Annual  meeting  at  Waterloo,  Iowa.     Secy.,  H.  E.    I 
Weeks,  Tri-City  Ry.   &  Light  Cos.,   Davenport,  Iowa. 
ILLINOIS    WATER-SUPPLY*    ASSOCIATION. 

Mar.  9-11.  Annual  meeting  at  the  University  of  Illinois. 
Secy.,  Edward  Bartow.  Urbana,  111. 
American  Hoari  Builders'  Association — At  the  annual  meet- 
ing for  the  election  of  officers,  held  at  the  Hotel  Astor,  New 
Tork  City,  on  Feb.  6,  the  following  were  elected:  President, 
AY.  A.  McLean  (Commissioner.  Department  of  Public  Worksj 
Toronto,  Ont.):  First  Vice-President,  Geo.  W.  Tillson  (Consult- 
ing Engineer,  Brooklyn,  N.  Y.);  Second  Vice-President,  A.  W. 
Dean  (Chief  Engineer,  Massachusetts  Highway  Commission, 
Boston,  Mass.);  Third  Vice-President,  A.  B.  Fletcher  (High- 
way Engineer,  California  Highway  Commission,  Sacramento, 
Calif.);  Treasurer,  W.  W.  Crosby  (Consulting  Engineer,  Bal- 
timore, Md.) ;  Secretary,  E.  L.  Powers  (Editor  "Good  Roads," 
150    Nassau    St.,    New    York    City). 

American  Society  for  Fire  Prevention — The  organization 
meeting  was  held  on  Feb.  11  at  the  Society  offices  at  51 
Chambers  St.,  New  York  City.  Abram  W.  Herbst  was  chosen 
Director  of  Safety  of  the  Society.  He  will  have  charge  of  all 
the  technical  work  of  the  Society,  being  guided  by  an  Ad- 
visory Board  which  includes  the  following:  E.  A.  Weiiner, 
Reginald  I'elham  Bolton,  Charles  Gould  Armstrong,  Henry 
Snyder  Kissam,  James  P.  Whiskeman,  Frederic  C.  Mott  and 
Frederick  A.  Forgee.  Chas.  W.  Abrams  was  elected  Treasurer 
and  Bernard  Glaser,  Secretary.  A  statement  was  issued  con- 
cerning the  work  of  the  Society.  According  to  it,  90%  of  all 
are  unnecessary,  and  it  is  the  purpose  of  the  Society  to 
reduce   this  percentage. 

National  Ilrick  Manufacturers'  Issoeiatlon — The  L'Sth  an- 
nual convention  will  be  held  in  New  Orleans,  La.,  Mar.  2-7. 
The  Board  of  Directors  of  the  National  Paving  Brick  Manu- 
facturers Association  will  hold  a  meeting  in  New  Orleans 
on  Mar.  2  and  3.  The  National  Clay  Machinery  Manufacturers 
Association  will  also  meet  there  during  that  week.  A  pro- 
gram of  entertainment  is  being  prepared  by  the  local  com- 
mittee and  will  include  an •  othei  features,  the  usual  an- 
nual ba  'i  i  i  ii"  Informal  reception  and  smoker,  and  an 
Inspection  trip  to  the  plant  of  the  Salmen  Brick  &  Lumber 
....  ,ii  Slldell,  La.  The  secretary  of  the  Association  is  Theo 
\    Randall,   Indianapolis,   Ind. 

The    Imerlcnn    institute  of   Mining    Engineers-     \i    the   an- 
nual  meetini     held   In   New    fork   City,    Feb.    16-19,  the   follow- 
ted  tment  of  Steel  Cast 

Ings,"    by    C,    l  >.    SToung,    O.    D.    A.    Pea  C     H      strand; 

"American  Steel  Rail  Sltuatl "  bj  R  W  Hunt:  "Manganese- 
Steel  Rails,"  bj  Sir  Robert  Hadfleld;  "The  i  se  of  Petroleum 
In   Dust    Prevention   and   Road    Preservation,"   by   W.   W,    I 

,i    Coal    Beds    In    Plai  e,"   bj    Alexander 
"Water  Inl  i  ui  Ion  and    (lei  hod     ol    Pn    ■  ■•<  Ion  In  Ca  llfoi  rtta  Oil 

b v.     i  m  i  ma  n     '  ["hi     !    i       n6    "  r  of 

i  Ion    ol     Peti  ol i .      I       i      T     I  ■■ 

rollowl         i  ' ■      were     oli  ctod       lent,      i i I 

Idents,   H     C     ' ' and    \V,    i .    Saui 

i,     9   w      19th  St.,  New    fori 

St,   I i»    Vuodntlon   of    Members  <n   the    vm.  Soc.   I      E 

I  bualm        of  thi    Feb    i Ill 

..i    in.. 
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^EagHsmg,     11  w©     Jss^ac 
Spasms,  Walbaslh  M.0M.0  Brfd 
&&  MIgiirasTia3bsi3l9  M®o 
By  F.  W.  Cuhtis* 
The  Missouri  Valley  Bridge  &  Iron  Co.  has  just  com- 


place.  At  the  same  time  a  fixed  span  weighing  270  tons. 
which  had  been  in  place  to  the  west  of  the  draw,  was 
taken  out  and  put  in  its  new  location  at  the  east  end. 
Both  operations  were  accomplished  by  floating  the  spans 
from  old  to  new  position  by  means  of  harges. 

The  bridge  is  a  combination  railroad  and  wagon  bridge, 
originally  built  in  1871,  the  superstructure  being  rebuill 


?d  some  alterations  of  the  Wabash  bridge  across  the      in  1887  by  the  Detroit  Bridge  &  Iron  Co.     It  is  owned 


Fig,  i.    Moving  mm   360  Ft.  Drav  Span  oi    phe  Wabash  KM;.  Mississippi  River  Bridge  w  FTanni- 

r.\i..   Mm. 

(Small   |.i.  tin.      hows  apan    before     novlng,   bui    with    bargri    .  blocklni      etc.,    in   place      X thi    old   and    ne\< 

M '       )ippi   River  nl   FTannibal,  Mo.      \   rerj    interesting     Ivj    the   Hannibal   Bridge  Co.  and   leased  by  the  Wabash 
krtioii  of  this  wort  was  the  successful  changing  of  loca-      R.R.    Ii  is  of  double-interse<  tioii  Whipple  truss  constrni 
■on  ni   ;,  360  ft.,  532  ton   drav,  span,   raising  ii  off  its     tion  and  is  1580  Ft.  long.    Calling  low-water  level  of  the 

mi  the  old   | I   pier,  and  shifting   ii   westward      ,nrr  ..,.,,,.  ,|„.  fl00]  0f  (i„.  ),r\l],Jl.  ja  ;l,   EI.  35.1   It.,  ami 

•cnpth  io  a  new  pivol  pieT  which  had  been  put  in     ,,,,,,  U;ll,,,.  is  .,_,.-,  h     The  greatea1  ,,,.,„,,  „,•  ,],,.  river  ifi 

i  R.R.  Co.,  si    Loula,  M'i  25  ft. 
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Starting  at  the  Missouri  or  west  shore,  the  bridge  eon- 
sisted  of  one  span  250  ft.,  a  draw  360  ft.,  another  fixed 
span  850  ft.,  and  lour  180-ft.  spans.     All  the  piers  were 
of   limestone,   resting  on   8   courses   of    12xl^-in.   timber 
grillage,  this  in  turn  being  supported  by  foundation  piles. 
These   piers  are  in   an   excellent   condition,   not   having 
settled  at  all:  the  stones  on  the  outer  surface  had  been 
ther  with  long  driftpins,  and  the  cement  mor- 
tar was  so  hard  that  picks  were  used  to  break  it  up. 
Rivermen  Complain  of  Old  Bridge 
The  alterations  and  changes  in  the  bridge  were  caused 
by  the  complaint  of  captains  of  boats  and  others  inter- 
in  river  navigation,   who  claimed  that  the  bridge 
had   become   an   unreasonable  obstruction  to  free  navi 
i  by  reason  of  the  location  of  the  draw  openings, 
the  entire  absence  of  guide  fences  or  sheer  booms,  and 
the    presence    of    artificial    deposits    of    stone    about    the 
piers  of  the  bridge,  which  they  believed  had  increased  the 
current  through   the  draw  openings  to   a   dangerous  ex- 
Several  and    rafts   of   logs   had   in 

times  past  struck  the  piers  and  eithi  i   i d  sunk  or  badly 

damag  i    testimony   showed    the    fault    in   most 

□  that  of  the  pilot  or  men  in  cha: 

the  rafts.     A  serious  accident  which  brought  the  matter 

to  a  head  occurred  in  June,   1903,  when  the  Mississippi 

reached  the  highesl  stage  ever  known,  32.5  ft.  above  low 

water  or  only  13.2  below  the  decking  of  the  bridge.     At 

tin-  tunc  the  captain  of  the  "Flying  Eagle"  endeavored 

to  take  a  .Methodist  Sunday-  i  i  up  the  river  for 

a  boai    ride  and   incidentally  show  them  the  Mississippi 

The    children    were    on    a 

pushed   by   the   steamboat.     While   pa 

aw,   the    pilot    attempted    to    change    the 

at,  with  the  result  that  lie  lost   control 

and    both    b  were    thrown    sidewise 

and  open  draw  span,  both  of  them 

sinking.     Luckil;  Wabash  employees  were 

on  the  draw  at  the  time  and  aided  Hie  passengers  on  the 

boat  in  climbing  onto  the  bridge,  so  that  only  four  lives 

Were   : 

inal   complaint   ds   to  condition-  was   first   filed  with 

the   War    !  '■  men.  on  Jan.    2,    1905. 

10    whom   the  complaint   was   re- 

to  lie  an  ti n- 
reasot  a tided 

that     tin;    dl 

shore  t  down 

io  180  ft.  in  I'-i i - 

iutt1    ot    v  i  ng   1 1 1  e 

pan  b 
thi  dri 

I   end  of  tlie  draw,  the 

.    III.,  on  .1 

H.  Tai     it  tha 


being  Secretary  of  War,  but  on  July  20,  1906,  the  Rqc' 
Island   decision   was  upheld. 

Neither  the  Wabash  R.R.  nor  the  bridge  company  hav 
ing  made  the  changes  in  the  time  given  them,  suit  wa 
filed  by  the  Government  on  June  I,  1907,  to  compel  th 
changes  being  made.  An  interesting  feature  of  this  sui 
was  that  the  Government  was  represented  by  Henry  \\ 
Blodgett  as  its  chief  counsel,  while  his  father,  Well 
H.  Blodgett.  represented  the  railroad  company ;  the  so) 
came  out  the  victor.  The  case  was  then  appealed  to  th 
Supreme  Court,  and  a  decision  was  rendered  May  15 
1911,  upholding  the  previous  decision. 

Contract  for  Reconstruction;  Work   Begins 

A  contract  was  let  by  the  Wabash  R.R.,  through  A.  0| 
Cunningham,    Chief    Engineer,    to    the    Missouri    YalleJ 
Bridge  &  Iron  Co.*  (E.  IT.  Connor.  Chief  Engineer;  t 
L.  Greever,  Superintendent  of  Construction)  for  makin£ 
the  changes  ordered  by  the  government.  Plans  were  i 
by  the  bridge  company,  and  after  having  been  app 
by  the  Wabash,  work  was  started  in  the  spring  of  191 
with  T.  W.   Cartledgi    in   charge  of  the  superstructms 
work.  M.   C.  Taylor  looking  after  the  substructure,  anc 
the  writer  serving  i  i   for  the  Wabash. 

Falsework  was  placed  under  all  panel-points  of  tin. 
250-ft.  west  span,  and  under  the  west  half  of  the  draw- 
span,  and  ten  24-in.  I-beams  were  placed  over  tin 
rest-pier,  supported  on  the  falsework,  to  carry  the  ends 
ol  both  -pans.  The  blocking  under  the  draw-span  t 
arranged  that  it  could  be  removed  at  any  time  so  as  to 
allow  the  opening  ,,f  |ju,  draw.  This  kept  one  channel 
of  the  river  open  for  navigation  as  well  as  keeping  rail- 
road traffic  going;  no  attempt  was  made  to  keep  the 
bridge  open  for  vehicles  and  foot  passengers,  and  in  fact 
the  wooden  decking  was  torn  out  soon  after  work  was 
started. 

Dredging  of  riprap  from  around  the  old  rest-pier  was 
started  a1  once,  also  construction  ol'  the  new-  rest-pier 
near  the  hank. 

West  Rest-IPiei!    \\i>  Span 

Constructing  the  <  rest  pier  was  simple:  The 

bottom  was  dredged  oui  Io  a  solid  rock  foundation  where 
the  pier  was  to  I    belovi  the  water  level  at  the 

i  ime.    A  box  form  for  i  ourse  was  well  calked 

and  v  i       ith  rock  till  it  sank  in  place,  and  the 

foi  in  then  sealed  by  I  i  i  rete  into  it  i>\ 

of  ;i  derrick  ami   a   bottom-drop  bucket,  the   bottom  of 
no!    bi  in  '  dil  on  the  bottom  of  river. 

A  ftei  the  water  was  pumped 

P  |.         The     pier     loo 

12x38  ft.  and  6  ft.  hij  torn  of  main  bodj  0  ft, 

I  in.:       ''  mo  e  .,n  bol  h  ends  protected  against  ice 

with  a  md  the  t  I  The  pier  is  voi ._. 

,    [cot  i.yd.  of  concrete      Tl 
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of  ilif  floor  system  and  5  ft.  cut  off  the  stringers  at  each 
[end  of  the  span,  cutting  its  length  from.  250  ft.  to  180 
ft.  The  Hour  system  was  then  jacked  up  so  as  to  allow 
I  of  placing  steel  rails  under  it,  parallel  with  the  span, 
these  rails  were  oiled,  and  the  floor  system  was  pulled 
together  by  means  of  steamboat  ratchets.  The  70-ft. 
then  swung  into  place  from  the  shore  abut- 
to  the  new  pier,  and  the  old  west  span  (now  180 
ft.  long  I  was  rcerected. 

Before  this  was  completed,  however,  the  tearing  down 

e  old  rest-pier  was  commenced.     Though  the  pier 

iv;i-  a   we!!   built  structure,  no  trouble  was  encountered 

in  getting  it  out  down  to  the  water  level.     Various  plan-; 

onsidered  for  tearing  out  that  portion  below  water, 

but    it   was   finally   decided    to   drill   and  shoot  it,   then 

■  the  fragments.     Hand  drilling  was  done  at  first 


to  drill  and  7  days  to  dredge  the  146  cu.yd.  of  masonry, 
and  tlie  diver  worked  11  days. 

Pivot  Pier  Caissox  Foundation 

The  caisson  for  the  new  pivot  pier  was  immediately 
built  and  lowered  into  place,  being  weighted  down  with 
concrete.  Sandhogs  started  work  on  Dec.  7,  1912.  and 
sank  the  caisson  through  17  ft.  of  sand,  gravel  and  bould- 
ers, reaching  shale  foundation  on  Dec.  27.  Three  shifts 
a  day  were  used,  averaging  11  men  to  the  shift,  taking 
out  654  cu.yd.  of  material.  Bottom  was  struck  at  27.75 
ft.  below  datum,  or  35  ft.  below  water  surface  (stage  of 
water  about  7  ft.).  Only  light  pressure,  1  i  lb.  per  sq.in., 
was  used  in  this  caisson.  D.  W.  Hendrick  was  in  charge 
of  the  sinking. 

Concreting  was  kept  up  as  the  caisson  was  being  sunk, 


Figs.  •.>-,■;.  Moving  the  Westebtx  Fixed  Span,  afteb  Shortening  from  250  Ft.  to  180  Ft. 


i. ....I  lag    toward    wesi    blufl  be    pul    under   span. 

iiii.tr.      n     ;  and    blocking    in    place.  |   in   just  leaving  original   location;    new   pivot-pier 

span    .'I    i  i-  h  i        PI  f.  3pi ■ 


Looking 
left,    new    rest- 
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A  greal   deal  of  trouble  was  experienced   in 
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in   ill"  masonry  and  stick.     In  shootin 
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holes  drilled  into  it  showed  it  to  be  as  solid  as  if  it  had 
been  put  in  in  the  summer. 

The  pier  was  barely  completed  when  the  ice  gorged, 
going  out  two  weeks  later  and  taking  most  of  the  false- 
work. There  was  ample  time  for  the  pier  to  harden  be- 
fore the  load  came  on  it.  Work  was  then  stopped  for  the 
winter. 

The  base  of  the  pier  is  hexagonal  in  shape,  36  ft.  be- 
tween parallel  faces.,  and  25  ft.  high:  the  upper  part  is 
cylindrical.  32  ft.  6  in.  in  diameter  and  29  ft,  high,  con- 
taining 1722  cu.yd.  of  concrete. 

Moving  the  Spans 

On  resumption  of  work  in  the  spring,  the  sheer  boom 
and  protection  work  above  the  pivot  pier  were  built,  and 
then  preparations  were  made  for  moving  the  spans. 

First  the  tension  bars,  posts  and  braces  in  the  center  of 
the  draw-span  were  packed  with  wooden  blocking,  bolted 
into  place,  so  as  to  withstand  the  compression  which 
would  be  caused  by  supporting  the  span  at  the  ends 
only,  while  moving  it. 

Four  barge-,  each  70x21  ft.,  were  selected  for  carrying 
the  draw-span.  Framed  timber  towers  were  built  on 
them  to  support  the  span.  The  total  draft  of  each  barge 
when  loaded  was  figured  as  follows: 

61  X  24  x  62% 

Displacement    per    inch    = =    7600   lb. 

12 
Weight    of   barge    =     116,400    lb. 

Draft    unloaded    =    116,400    H-    7600    =  15.4  in. 

Assumed   load   from  span    (1,064,000    H-    4)    —    266,000  1b. 
Weight   of  tower  on   barge    =  42,500  lb. 

Load    per   barge    = 

66  > 
Displacement    per    inch    =    


62% 


Draft  due    to   load    =    308,500    -=-    8200    =  37.7  in. 

Total    draft    =  531  in- 

It   was   originally   intended   to   use  but  two    64x22-ft. 

barges  foi  carrying  the  smaller  span,  which  weighed  270 

tons.     The  draft,  figured  nut  in  a  similar  manner  to  that 

of  the  draw-span,  would  have  been  57%  in.,  and  this  was 

BO  great  that  a  third  barge  was  finally  used,  in  order  to 

the  draft  uniform  with  that  of  the  draw. 

On  Sept.  23,  the  barges  were  Honied  under  the  spans 

ater  allowed  to  enter  the  holds  through  valves  in 

the  bottom,  until  the  decks  were  only  about  6  in.  out  of 

the  water.     Blocking  was  then  placed  between  the  towers 

and  the  floorbeame  ol  the  spans,  so  as  to  be  ready  to  final 

tin    -(..in-  off  the   firs!    tiling    in   the   morning.     To  lifi 

the  spans  (by  pumping  the  water  out  of  the  barges)  high 

:    to  cleaT  the  old  piers  required  only  a  Eew  inches 

..n  the  short  span,  bu1   I  I   in,  on  the  draw,  in  order  that 

the   pinion    Foi    turning   the  span   might   clear  the   rack. 

!  (uring  I  be  uighi   th<    • ;-  ei   wenl  do\i  □  3  in.,  leaving  the 

blocking  looa       \    il    ra    urgenl  l>  desirabli    to  move  the 

.  ■   ,i  i  ime  -i     possible,  so  as  uoi   to  delay 

rily,  an   attem]  I    was  made  to   Hoe'   the 

i  ithoul    i  i  jhtening   up  the  blocking;  but   thi    e,i 

tempt  wa    .i  failure,  and  Bnallj  water  was  !c«    taci  into 

the  barges  and  i bi    tower    rebloi  l  ed 

The    next    morning,    Sept.    25,    L9 I."     the    wati  i 

pumped  "lit  of  t<!'     fully  lifting  the  i  pan 

from  off  the  piers      Three  bargee  with  hoisting-engines 

above  the  bridge,  and  caliles  from  them 

nn  to  the  :'  o  as  to  pull 

nto  their  di        i    tic         Front  and  tail  line    were 

u»  <i  to    teady  1  hem,  the  idea  being  thai 

horl   distnnci    flow  n  I  cam.  then  be 

swiiir  ■  eh    n<      locations,  and  then   pulled 


upstream  to  where  they  belonged.  The  wind,  however, 
was  upstream,  and  it  was  necessary  to  use  a  steamboat 
to  pull  them  downstream  and  hold  them  there. 

The  small  span  was  floated  out  first  and  taken  a 
couple  of  hundred  feet  downstream,  where  it  was  an- 
chored to  some  piling.  Then  the  draw-span  was  moved 
out  and  put  into  its  new  location.  This  took  the  balance 
of  the  day,  so  that  the  short  span  was  not  in  place  and  the 
bridge  open  for  traffic  until  noon  of  the  next  day,  at 
which  time  the  bridge  was  in  as  good  shape  as  ever,  the 
draw  working  perfectly  on  its  new  bearing. 

During  the  time  the  bridge  was  out  of  commission,  all 
trains  were  stopped  on  the  east  side  of  the  river,  passen- 
gers and  baggage  being  transferred  by  ferry. 

J.  J.  Kelly  was  in  charge  of  the  shifting  of  the  spans. 
The  operation  was  watched  by  many  officials  of  the 
Wabash  E.E.  and  of  the  Missouri  Valley  Bridge  &  Iron 
Co.,  besides  as  many  people  from  Hannibal  and  the  sur- 
rounding country  as  could  get  away. 

Old  Pivot  Pier  and  New  East  Rest-Pied 

Work  was  at  once  started  on  removing  the  old  pivot 
pier,  I.  F.  Lindsay  now  being  in  charge  of  all  work. 

Falsework  was  erected  as  for  the  other  pier,  and  the 
pier  torn  down  in  a  similar  manner.  It  contained  1300 
cu.yd.  masonry,  8  courses  of  grillage  45  ft.  long  by  45  ft. 
wide,  and  250  foundation  piles,   10  to  15  ft.  long 

A  chain  was  fastened  around  these  piles  by  a  diver  and 
a  water  jet  employed  while  pulling  them,  this  to  loosen 
them  up.  An  attempt  was  first  made  to  pull  these  piles 
villi  out  the  aid  of  a  jet.  A  heavy  A-frame  was  erected 
on  the  front  of  a  barge  and  a  steel  cable  passed  from  the 
engine  through  a  pair  of  triple  blocks,  this  giving  a 
straight  vertical  pull.  The  barge  was  pulled  down  so 
that  the  deck  was  flush  with  the  water  and  the  pile  pulled 
in  two,  just  below  where  the  chain  was  passed  around  it, 
without  even  starting  the  balance  of  the  pile.  On  exam- 
ination, the  pile,  although  water  soaked,  seemed  to  be 
perfectly  sound.  The  friction  around  the  pile  to  have 
been  greater  than  its  tensile  strength. 

The  caisson  for  the  new  east  rest-pier  was  landed  on 
the  bottom  of  the  river  1!)  ft.  below  low  water,  and  sunk 
39  ft.  through  the  same  material  as  found  in  the  pivol 
pier,  to  a  level  shale  foundation.  The  excavation  was 
1175  cu.yd.  of  material:  the  foundation  is  93.27  ft.  below 
base  of  rail.  The  shape  of  the  pier  is  similar  to  that 
of  the  Brsi  pier  Im i It.  the  foundation  being  a  rectangle 
is  ft.  I  iii.  b\  I  I  ft.  I  in.,  20  ft.  high.  The  mam  pier 
is  I  I  ft.  I  in.  by  26  ft.  on  the  bottom,  the  sides  batter- 
ing to  1  ft.  I  I  in.  by  26  ft.  on  top. 

and    the   upsl  ream  end    is   protei  ted 

pier  contains  1 292  cu.yd.  of  concrete. 

Tearing  out   the  old  pier  was  begun  on  Sept. 
the  new  pier  was  completed  on  Dec.  20. 

Willi  the  exception  of  the  time  used  in  shifting  the 
spans  and  a  few  hours  spent  one  morning  in  strengthen- 
ing falsework,  there  was  no  interruption  of  either  rail- 
road i  raffii   or  na\  igal  ion  at  am   I  ime. 

Now  that   the  work  has  been  completed,  m   is  an  open 

question     and    our   which    tin nly    will    Bolve     as   to 

whether  or  not  the  changes  made  will  in  any  way  change 
the  conditions  al  this  bridge  as  claimed  by  those  inter 
ested  in  river  navigation,  II  is  the  opinion  of  the  writer 
that,  outside  the  building  of  the  sheer  boom  and  pier 
protection,  the  wori  wa  a  waste  of  money,  forced  upon 
i  he  w  aba  h  Railroad. 


The  i'\\i\n  are  pointed. 
h\    sleel    nosing.      The 

26,  and 
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SYNOPSIS — Abstracts  of  some  of  the  more  important 
Committee  reports  presented  at  the  Xational  Conference 
on  Concrete  Road  Building  held  at  Chicago,  III.,  Feb. 
W-H,  19U.  Concluded  from  our  issue  of  Feb.  19. 

& 

Methods  and  Cost  of  Repairing  and  Maintaining 

Concrete  Roads 

[Each  of  the  three  members  of  the  Committee  on  this 

subject  presented  individual   papers  abstracted  below. — 

Ed.] 

In  Wayne  County.  Mich.,  we  have  followed  two  methods 
in  maintaining  the  concrete  roads,  the  first  of  which  consists 
in  filling  the  open  expansion  joint  on  the  roads  first  built 
before  the  development  and  use  of  the  armor  joint,  and  the 
second  the  filling  with  a  mastic  such  longitudinal  and  trans- 
verse  cracks  as   have   developed. 

A  crew  consisting  of  seven  men  and  a  team,  provided  with 
a  tar  kettle,  is  utilized  for  the  work.  The  foreman  is  paid 
$5  a  day,  the  team  and  driver  $5  a  day,  the  "tar  man"  $3  a 
day,  two  laborers  at  $2.50  each  and  two  laborers  at  $2.25 
each.  The  tools  used  consist  of  two  wire-bristle  brooms,  a 
wheelbarrow,  a  couple  of  shovels  and  a  tar  bucket  with  a 
round  spout.  Tarvia  X  is  now  used  exclusively.  A  lighter 
grade  was  first  tried  out,  but  did  not  give  such  permanent 
results  as  the  heavier  grade.  Two  men  sweep  all  cracks  clean 
with  the  wire  brooms,  after  which  the  man  with  the  tar  kettle 
fills  the  cracks  with  the  tar,  which  is  heated  to  about  225°  F. 
An  excess  of  tar  is  poured  in  so  that  it  extends  an  inch  or 
so  beyond  the  edge  of  the  crack.  It  is  then  allowed  to  stand 
in  the  crack  for  a  few  minutes  to  prevent  it  from  "bubbling" 
out  in  case  the  sand  is  wet.  The  sand,  which  should  be  dry 
and  coarse,  is  spread  with  a  shovel  over  the  crack  and  into 
the  tar,  and  the  whole  is  left  for  traffic  to  iron  out.  The 
excess  tar  and  sand  is  worn  away  rapidly,  leaving  a  smooth. 
even  surface,  over  which  no  jolt  is  apparent  in  passing  either 
with  a  horse  drawn  or  motor  driven  vehicle.  This  method 
of  repair  prevents  the  edges  of  the  concrete  from  spalling  and 
chipping,  and  no  water  can  get  through  to  the  subgrade  to 
freeze   and   heave   in   cold   weather. 

The  work  is  preferably  done  on  hot,  dry  days.  It  has  been 
suggested  to  us  that  the  better  time  to  handle  this  work  would 
be  in  the  late  fall  when  the  cracks  would  be  open  the  widest, 
due  to  contraction,  but  the  results  we  have  secured  in  the 
summer  months  have  been  s  satisfactory  that  we  have  not 
tried  out  the  latter  plan.  The  small  pit  holes  which  are  due 
simply  to  some  foreign  substance  getting  into  the  concrete- 
like clay,  wood,  or  some  fragment  of  inferior  rock  "which 
might  chance  to  be  a  part  of  the  aggregate,  are  treated  in 
the  same  manner.  As  to  the  cost  of  this  method,  the  engineer- 
ing staff.  Messrs.  George  A.  Dingman  and  George  F.  Key,  have 
presented  a  report  of  the  repair  work  done  on  51  miles  of 
concrete  roads  in  the  fiscal  year  ending  Sept.  30,  1913,  show- 
ing a  total  expenditure  of  $1300.50  for  tar,  labor  and  sand. 

A  percentage  was  added  to  cover  engineers,  inspectors  and 
the  depreciation  of  machinery  and  building  and  other  "over- 
head" charges,  totaling  approximately  $1450.  The  greater 
part  of  this  mileage  was  treated  for  the  first  time.  Once  a 
•  u  is  often  enough  to  go  over  the  work  and  touch  it  up 
here  and  there,  as  we  have  found  by  experience  that  the  bulk 
■  it    the  repairs  previously  made  is  intact. 

We  have  not  had  as  good  success  in  treating  the  entire 
surface  of  a  road  where  the  concrete  from  any  cause  has  not 
stood  the  wear.  One-half  mile  of  concrete  on  Fort  Road, 
built  by  Porath  &  Son.  about  800  ft.  on  Grand  River  Road, 
built  by  the  Owosso  Construction  Co.,  and  1*4  mile  on  Gratiot 
Road,  out  of  the  80  odd  miles  of  concrete  road  in  Wayne 
County,  arc  not  up  to  the  standard  of  the  balance  of  the  con- 
struction, and  they  have  been  surfaced  with  Dolarway.  a  spe- 
cial grade  of  Tarvia  and  Tarvia  X.  The  surfaces  of  Fort  and 
i  Roads  were  both  rough,  having  been  built  in  cold 
weather,  and  opened  for  traffic  before  the  concrete  had  thor- 
oughly hardened.  Port  Road  was  surfaced  by  the  contractor 
before  the  I'.oard  would  accept  the  road  and  make  the  Dnal 
nt.  It  carries  a  fairly  heavy  mixed  traffic,  not  as  great. 
however,  as  either  Grand  River  or  Gratiot  Roads.  A  special 
grade  of  Tarvia  was  used,  furnished  by  the  Barrett  Manufac- 
turing Co.  The  road  was  (Irst  swept  by  a  street  u ,.  pi  i 
which  was  followed  by  men  with  wire  brooms.     About   %  gal. 


of  bitumen  to  the  square  yard  was  used,  and  the  whole  cov- 
ered with  coarse  sand  and  rolled  with  a  10-ton  roller.  This 
repair  was  made  early  in  the  summer  and  was  not  touched 
in  any  manner  for  a  period  of  two  years.  By  this  time  it  had 
scaled  off  in  spots  quite  badly,  and  was  gone  over  again  in 
the  summer  of  1913,  using  Tarvia  X  and  a  washed  roofing 
gravel  about  Vt  in.  in  size.  We  have  no  record  of  what  the 
first  cost  was  to  the  contractor,  as  we  paid  nothing  for  it. 

Gratiot  Road  was  surfaced  at  cost  ..o  us  by  the  Dolarway 
people  in  the  spring  of  1912.  By  the  summer  of  1913  about 
half  of  the  original  coating  had  scaled  off,  at  which  time  we 
patched  it  up,  using  a  special  grade  of  Tarvia  and  Tarvia  X. 
The  Tarvia  X  has  given  the  better  result  to  date.  Washed 
roofing  gravel  was  used  with  the  bitumen.  This  work  was 
also  rolled  with  a  10-ton  roller.  Gratiot  Road  carries  an  aver- 
age traffic  of  over  1000  vehicles  a  day.  (On  the  last  count 
made  one  week  in  August  and  one  week  in  September  the 
average  traffic  per  day  was  1210,  of  which  36%  was  motor 
traffic  and  64%  horse-drawn  vehicles.)  The  surface  of  the 
road  is  wavy,  and  we  have  found  it  necessary  to  go  over  the 
work  two  or  three  times  during  the  summer,  touching  up 
small  spots  here  and  there  where  it  had  scaled  off.  The  cost 
of  the  work  done  by  our  Board  is  in  the  neighborhood  of  9c. 
per  square  yard. 

EDWARD  N.   HINES, 
Chairman    Wayne    Co.    Road    Board, 
Detroit,   Mich. 

REPAIR    OF    CONCRETE    PAVEMENTS    AT    FOND    DU    LAC, 
WIS. 

The  repairs  on  our  pavements  to  the  present  time  have 
been  taken  care  of  entirely  by  contractors  who  built  the  pave- 
ments. The  pavements  are  guaranteed  for  five  years,  and 
our  oldest  work  was  five  years  old  this  past  summer. 

The  method  of  repairing  cracks  is  similar  to  that  in  use 
in  Wayne  County.  Both  asphalt  and  Tarvia  have  been  used, 
but  we  find  Tarvia  gives  the  better  results. 

WTe  have  had  some  work  of  replacing  pavement  cut  out 
for  installing  service  pipes,  such  as  sewers,  gas,  and  water, 
also  a  long  piece  for  installation  of  telephone  conduit. 

The  excavation  is  made  by  the  public  utility  after  receiv- 
ing permit  from  the  Board  of  Public  Works.  Excavation  is 
required  to  be  back  filled  with  gravel,  sand,  or  crushed  stone 
to  subgrade  of  pavement.  Our  men  then  proceed  to  trim 
the  edges  of  hole  so  walls  of  cut  are  as  near  perpendicular 
as  possible.  Mixture  same  as  original  pavement  is  then  put 
in  and  finished  same  as  original  work.  Traffic  is  kept  off 
until  concrete  is  hard.  Where  the  work  has  been  carefully 
done  we  have  had  good  success  in  making  such  patches.  The 
cost  will  not  exceed  that  of  replacing  brick  that  are  cement 
grouted  and,  in  fact,  what  records  we  have  would  indicate 
that  concrete  pavement  patches  can  be  replaced  cheaper  than 
the   brick. 

J.   S.   McCULLOUGH, 
City  Engineer  of  Fond  du  Lac. 

EXPERIENCE  AT  MASON  CITY,  IOWA 
Mr.  Hines'  experience  as  given  above  I  have  carefully  read: 
he  describes  methods  I  have  used  on  the  maintenance  of 
cement  city  streets,  and  I  consider  them  the  most  practicable 
and  economical  methods  for  maintaining  a  concrete  road  or 
pavement.  If  the  roadway  or  pavement  is  given  a  careful 
inspection  at  least  twice  a  year  and  all  the  defects  filled 
with  Tarvia  X  and  coarse,  clean  sand,  free  from  loam  or  clay. 
put  on  the  road  or  street  when  the  same  is  perfectly  dry. 
clean  and  free  from  any  foreign  substance,  when  the  temper- 
ature is  at  least  SO  to  90°  F.,  good  results  will  follow  and  tin- 
concrete  road  or  pavement  will  last  indefinitely  and  the  cost 
of  maintenance   will   be   reduced   to   a   minimum. 

F.    P.    WILSON, 
City    Engineer,    Mason    City,    Iowa. 


Slim  l  DEBS  FOB  CONCBETE  Ro  IDS 
Wiih  I  he  almost  universal  tendency  in  concrete-road  con- 
struction to  keep  tin-  wldtb  of  the  concrete  as  low  as  prac- 
ticable, in  order  to  reduce  the  fust  coat  (per  mile)  of  the 
improvement  of  a  road,  has  come,  in  many  cases  at  least,  a 
neglect  of  proper  consideration  of  the  matter  of  shoulders. 
In  many  cases  the  neglect  referred  to  has  unquestionably 
resulted  in  extravagance  and  wast.-  in  the  long  run,  even  if 
it   has  secured  economy   In  first  cost. 
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While  authenticated  records  covering  reasonable  periods 
and  concerning  the  relative  expense  for  the  proper  main- 
tenance of  road  crusts  and  of  shoulders,  respectively,  are  not 
readily  available,  certain  instances  of  such  records,  together 
with  the  individual  experiences  related  by  many  authorities, 
tend  to  show  that  the  shoulder  maintenance  costs  may  be  no 
inconsiderable  part  of  the  total  maintenance  costs  of  a  mod- 
ern road,  and  that  it  may  often  be  real  economy  to  build  the 
road-crusts  wider  in  order  to  reduce  this  annual  expense  for 
maintaining  the  shoulders  and  thus  .the  total  maintenance 
cost    per    square    yard. 

The  actual  width  of  the  concrete  roadway  to  be  built  must 
be  determined  by  the  traffic  conditions  to  be  expected  on  the 
road,  and  if  these  are  sufficiently  heavy  to  warrant  so  doing, 
it  will  probably  be  economical  often  to  make  the  concrete 
itself  wide  enough  to  permit  the  passing  of  two  lines  of 
traffic  wholly  on  its  surface  and  without  any  necessity  for 
either  of  passing  vehicles  to  travel  off  the  concrete  onto  the 
shoulder.  On  the  other  hand,  traffic  and  other  conditions  may 
be  such  as  to  permit  the  greatest  economy  to  be  had  by  mak- 
ing the  concrete  only  wide  enough  for  one  line  of  traffic  and 
allowing  the  occasionally  passing  vehicle  to  travel  on  the 
shoulder  for  the  moment. 

The  immediate  vicinity  of  the  line  of  contact  between  the 
dge  of  the  concrete  and  the  shoulder  material  will  be  found 
to  be  the  tender  region  of  both  the  road-crust  and  of  the 
shoulder.  The  high  rigidity  of  the  concrete  road  and  conse- 
quently the  greater  contrast  between  such  a  road-crust  and 
other  material  usually  available  for  shoulders  increase  the 
importance   of  the  careful   consideration   in  the    matter. 

Where  the  concrete  road-crust  is  so  narrow  that  vehicles 
are  almost  constantly,  in  avoiding  others,  passing  from  the 
te  to  the  shoulder,  serious  wear  of  both  the  road-crust 
and  the  shoulder  will  be  found  to  take  place  along  the  region 
of  contact  referred  to.  and  this  wear  is  frequently  accom- 
1  ani<  rl  by  the  formation  of  a  rut  in  the  shoulder,  which  holds 
water  in  wet  weather  and  thus  endangers  the  foundation  of 
the  road.  Some  of  the  passing  traffic  will  undoubtedly  turn 
cut  onto  the  shoulder  further  than  the  rest,  but  at  the  ex- 
treme  outside  of  the  shoulder  the  travel  over  it  may  be  so 
light  and  infrequent  that  the  natural  material  there  is  not 
strained  beyond  what  might  be  called  "its  elastic  limit,"  and 
there  then  is  no  reason,  on  this  account  at  least,  for  its  •  - 
I  1."  .  rr.ent   at   any  extra   cost. 

It  will,  therefore,  be  seen  that  the  selection  of  the  rr    cerial 

and    methods    f<u    the   construction    of   shoulders   to    c    concrete 

the  use  of  something  between   the   natural  soil, 

at    the    outside    extremes,    and    the    concrete    itself,    that    the 

are    determined    by    local    conditions,    such    as    avail- 

tt     materials    and    methods,    width     of    the 

i-crust,     amount     of    traffic,     etc.:     and     that    the 

wearing  abilities   or    "elastic   limits"    of   the   shoulder   material 
■    should    be    outside    or   above    the    stresses   to   be 
that  point. 
The   passage   of  traffic  from  the  pavement  to  soft  adjacent 
be  absolutely  prevented,  and  the  pro- 
tection  of  the  edges  of  the  pavement  be  had  by  the   installa- 
b,  as  in  the  cases  of  most  streets. 
Of   the   shoulder  where   no   raised 
to    !"■          i    traffic  on  It  may   be   had   in   various   ways. 
ourae,   be   to   widen   the  concrete  road-crust  to 
lo   preclude   any    possibility   of   traffic  going 
in  doing   tin     lie    centei    thickness  of  the   crust    need 
not    nei                                            to  its  edges,    but    I  he   t  hlckness 
may  be  tapered  doi   i       I   al   the  outsides.     Or  this  wid- 
ening   lend    tapering    down    In    thickness)    of    the    road-crust 
may  be  done  over  a   portion  of  what   might   otherwise   bi    the 
id   then   the  r<  I   continued   by   t  be  use  of 

■.  •  I   or  Other   materials  as   min    be    necessary. 

Again,   t  in-  oad-crust  being    fixed,    i  he 

had  b      th  i  em    ni' 

piti  ii   co  ter-1 nd  macadam   (with 

•  a    n  ii i, ..ni    i  ]  i  iii icret id, 

■       in  id.    I      tie       |0I  B  I     ei    mil 
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The  following  notes,  based  upon  observations  in  the  field, 
and  the  results  of  tests,  were  prepared  with  a  view  of  point- 
ing out  the  difference  between  good  and  bad  practice,  ami  to 
serve  as  a  basis  for  recommendations  covering  this  phase  of 
the  work. 

MIXER — The  concrete  mixer  should  be  of  the  batch  type 
provided  with  an  automatic  "water  tank,  traction  drive  and 
power  loader.  Mixers  having  a  boom  and  bottom  dump  bucket 
of  sufficient  size  to  convey  one  complete  batch  for  placing 
the  mixed  concrete,  are  preferred.  However,  buckets  of  other 
types  and  sizes,  and  open  troughs  can  be  used  and  will  give 
good  results. 

Experience  shows  that  where  a  tube  or  spout  is  used  tor 
delivering  concrete,  it  is  necessary  to  mix  the  concrete  too 
wet  for  the  best  results.  Another  objection  to  this  system 
is  that  it  may  be  operated  like  a  continuous  mixer,  the  sup- 
position being  that,  as  the  spout  is  provided  with  blades  and 
revolves,  the  materials  are  mixed  in  the  spout.  This  spout 
serves  only  as  a  conveyor  and  cannot  to  any  degree  take  the 
place   of  or   serve   as   a   mixer. 

The  mixer  should  be  provided  with  a  suitable  automatic 
water  tank  which  can  be  quickly  filled  and  emptied,  so  that 
when  once  determined,  the  required  amount  of  water  can  be 
added  to  each  batch  of  concrete.  A  number  of  so  called  au- 
tomatic tanks  on  mixers  are  not  satisfactory,  owing  to  their 
limited  capacity,  delay  in  filling  and  emptying,  and  to  the 
fact  that  they  depend,  for  successful  operation,  upon  a  con- 
stant water  pressure.  Water  is  pumped  on  most  road  jobs, 
with  small  gasoline  or  steam  pumps,  and  it  is  not  possible 
to  maintain    uniform   pressure   in   the    feed    line. 

An  automatic  measuring  tank  of  the  required  capacity, 
that  may  be  emptied  quickly,  connected  by  means  of  a  com- 
paratively large  pipe,  with  an  auxiliary  or  storage  tank  of 
about  50  gal.  capacity,  would  be  more  satisfactory  than  the 
one-tank  system  commonly  used. 

Where  necessary  to  keep  from  cutting  up  the  subgrade 
and  to  facilitate  moving,  the  wheels  of  the  mixer  should  be 
run  on  suitable  planking.  Material  of  good  quality,  3  in. 
thick  by  10  in.  wide,  in  comparatively  short  lengths  with 
square  ends,  will  be  found  satisfactory  for  this  purpose. 

The  power  loader  or  skip  should  be  of  sufficient  size  to 
hold  all  the  materials  required  for  the  batch.  In  charging 
the  skip  a  part  or  all  of  the  coarse  aggregate  should  be 
placed  first,  and  the  cement,  fine  aggregate,  and  remaining 
coarse  aggregate,  if  any,  on  top  of  this.  All  the  cement 
should  be  in  the  skip  before  the  last  of  the  aggregate  is 
added.  If  charged  in  this  manner  there  will  be  less  tendency 
for  the  materials  to  stick  in  the  skip  when  emptying  and  less 
loss  of  cement  on  windy  days.  A  systematic  method  of  load- 
ing the  skip  will  also  serve  as  a  check  on  the  right  amount 
of   material    being    placed    each    time. 

The  filling  of  the  skip  is  accomplished  in  practice  in  two 
ways — by  the  use  of  wheelbarrows  and  by  shoveling  direct 
from  the  supply  piles  into  the  skip.  This  latter  practice,  how- 
ever, should  be  discouraged,  for  accuracy  is  impossible,  and 
it  encourages  carelessness.  Besides,  the  entire  loading  gang 
loses  time  waiting  while  the  skip  is  raised  and  lowered 

MIXING  CONCRETE — No  important  operation  is  given  less 
attention  than  the  mixing  of  the  concrete.  Frequently  in 
practice,  the  time  the  materials  remain  In  the  drum  Is  gov- 
erned only  by  the  speed  of  the  gang  charging  the  skip  At 
times  the  batch  mixer  is  operated  practically  as  a  continuous 
mixer,  by  fastening  the  discharge  scoop  or  spout  so  that  there 
Is  a   constant    How    of  concrete    from    the    mixer. 

The  quality  of  concrete  is  largely  dependent  upon  thor- 
ough mixing.  To  insure  thorough  mixing  the  revolutions  per 
minute  of  the  mixer  and  the  time  tin inplele  batch,  Includ- 
ing water,  remains  in  the  mixer,  should  be  specified.  To 
spicily  either  the  r.p.m.  or  the  time  is  not  sufficient  as  it  ts 
plainly  shown  by  field  observations  that  there  is  not  a  di- 
rect relation  between  the  two.  Upon  Inquiry  of  the  manufac- 
turers ii  was  found  that  the  r.p.m.  of  the  drum  of  batch 
mixers  varies  for  different  makes  and  for  different  sizes  of 
i in    same    maki 

Becausi    of  t  he   shape  and    trrangemenl    ol    i  he   Interior  of 
iii.    drum,  the  rate  at  which  a   riven   mixer  is  operated  lias  a 
direct    bi  irlni     upon    I  he    quality    ol    the    concret       thei 
the  drum   should   be   up.  rate, i   at    approximately   the  speed   at 
which  the  manufacturer  claims  the  best  results  would  hi    ob 

tallied. 

'■••"i" led   that   ail   specifications  contain  a   clause 

I,,  i he  effect    that  all   thi    materials  In  anj    one  batch— lnclud- 

hould    remain   In   the   « 1 1 i    the    ml 

befori    a  n  |    "i    i  in  ii  i.n.  r.  i .    i     dlschai    sd 
in  a  ii  -  i  ■ .     the  drum    hould  be  oomplel  civ  empl  led  b 
the  n.    i     i  Ip  nt  materials  Is  dumped  Into  the  mixer.    This  la 
■ .....  ,    )   between  the  angln  er  or  In- 
i i    i  mi  1 1" i  ei .  .  ipi  .  i .,  1 1 1   ..'    , .    ih,    mixer  Is  ui  id 
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•quipped  with  an  open  trough,  or  with  a  boom  and  bucket 
vhen  the  bucket  is  not  large  enough  to  hold  the  whole  mixed 
latch. 

The  operator  should  start  the  water  into  the  drum  as  soon 
is  the  skip  is  in  position  to  dump — that  is,  it  is  not  necessary 
l.o  mix   materials  dry   before   adding  water. 

CONSISTENCY — The  practice  on  road  work  is  to  mix  con- 
:rete  entirely  too  wet.     This  causes  a  separation  of  the  coarse 
naterials  from  the  mortar,    ^.-suiting  in  stony  pockets  through- 
out the  concrete.     Where  the  concrete  is  mixed  too  wet,  it  is 
•iractically  impossible  to  obtain   and   hold   the  required  crown, 
nil   stony   patches   frequently   appear  on  the   surface  after   it 
been  finished,  owing  to  the  flow   of  water  and  mortar  to 
i  he  sides.      In   striking   off   and   floating   concrete    mixed   with 
in    excess    of   water,    it    is    also    practically    impossible    to    ob- 
surface  of  the  desired  character,  as  the  excess  of  water 
collects  in  and  hides  depressions  and  other  inequalities  in   the 
surface,  which   cannot  be   corrected  as  they  are  not   apparent 
until  after  the  water   has  evaporated. 

In    addition    to    the    difficulty    encountered    in    getting    wet 

i  te   into  the   pavement  in  a  manner  which   will   give  the 

best    results,    laboratory    tests    and    results    observed    in    the 

)  field   show   that,   other   things   being   equal,   a   wet   mixture   is 

of  inferior  strength  and  quality  to  concrete  of  a  medium  wet 

istency.      The   marked   effect   in   the   strength    of   concrete 

that  a   variation   in  the  consistency  produces,   is  shown   in   the 

of  results  of  tests  made  in  the  Sheffield  Scientific  School 

of    Yale    University    by    Charles   J.    Robison,    in    "Engineering 

News,"  May  22,  1913,  p.  1063. 

EXPANSION  AND  CONTRACTION— As  yet  there  is  not  sut- 
n dent  data  on  which  to  base  a  definite  conclusion  relative 
to  the  influence  of  the  consistency  of  concrete  upon  the  ex- 
pansion and  contraction;  however,  information  at  hand  seems 
to  show  that  this  action  is  influenced  very  largely  by  the 
I  consistency. 

Owing  to  the  methods  employed  in  striking  off  and  finish- 
he  surface  of  concrete  pavements,  there  is  little  likeli- 
hood of  mixing  the  concrete  too  dry.  Concrete  mixed  with 
an  excess  of  water  is  easier  to  mix,  to  handle,  to  place  and 
to  finish,  than  concrete  of  the  proper  consistency,  which  ex- 
plains   the    tendencies    toward    wet    mixtures. 

The  amount  of  water  in  the  concrete  should  be  such  as 
to  ca  use  it  to  settle  to  a  flattened  mass  when  dropped  from 
tin  bucket,  but  not  sufficient  to  cause  it  to  flow  readily  on  the 
subgrade.  The  consistency  should  be  such  as  not  to  require 
tamping,  but  not  so  wet  as  to  cause  a  separation  of  the  mor- 
tal irom  the  coarse  aggregate  in  handling  and  placing.  If 
there  is  an  excess  of  water  on  the  surface,  or  the  mass  has  a 
tendency  to  flow  or  settle  out  of  position  after  being  floated, 
tin-   concrete   has  been   mixed   too  wet. 

PLACING  CONCRETE — Just  before  placing  concrete,  the 
rade  should  be  well  sprinkled  so  that  it  will  not  absorb 
moisture  from  the  concrete,  and  should  be  checked  by  the  en- 
L'ltn -i t  or  inspector  to  make  sure  that  the  required  thickness 
of  concrete  can  be  placed.  Checking  the  subgrade  may  be 
lorn  by  the  use  of  a  straight-edge  or  line,  resting  on,  or 
Stretched   from  the  top   of  the   side   forms. 

Probably   the    most   satisfactory    method   of   depositing   the 
mixed    concrete   in    position    on    the   subgrade   is   by   means   of 
a    bottom-dump    bucket    running    on    a    swinging    boom    free 
from   the  mixer.     The   boom   can   be   swung   over  any   position 
on  the  subgrade,  and   the  bucket  can   be  run  out  and  dumped 
at  any   point  along  the   boom.     Such   equipment   does   not   de- 
pend   for   economic   operation    upon    consistency   and   the   con- 
can    be    easily    handled    and    deposited    at    any    place   on 
iligrade   necessitating   but   little   handling   with   shovels. 
Between   each   change   in   position   of  the   mixer  a   section,   the 
full    width   of  the   pavement    (up   to   H4    times   the  length   ot 
mi,  anil  as  long  as  the  boom),  may  be  concreted. 
•    When  concrete  is  placed  by  means  of  the  open  trough,  care 
be  exercised   to  see  that   it   is  not   mixed   too  wet,  as  this 
i    of  distribution   depends   for  economic   operation   very 
1 1 1 1 1 <  1 1    upon    the  consistency   of  the   concrete.      An  open   trough 
Ik  necessarily  much  shorter  than  a  boom  and  is  more  limited 
in    action,     which    requires    thai     the    mixer    be    moved    ahead 
more   often,   also   that    more   of   the   concrete   after   being   de- 
posited on   the  subgrade   be   handled    with   shovels. 

When   a   hatch   mixer,   noi    having    a    I m   and   bucket   or 

open   troiu-li,  is  used,   tile  rum-ret  .•  should   he  handled   in    - 

barrows  or  hand  carts  wheeled  on  suitable  runways.     Placing 

ti    by  means  of  horse  carts  should  not   be   permitted  as 

the]    'at   up  the  subgrade  badly  and   to  gel    the  concrete  into 

Rnal  i i requires  a  maximum  amount  of  shoveling 

Whatever   the   metl ol   in  (ring     ind    ng,   the  con 

oreti      hould   bi    di  i I   upon   I  he   i  lib    i  ade   to  the  required 

deptl    and   for  the  entire  wldtl avemenl    In  ai    nearlj    one 

operal  on   as   practical     o    i     to    reduci     handling    to  a    mint- 
Bum      ii    it    is   necessary   to  handle  a   large  amount    of  ma- 


terial with  the  strike-board  it  will  ride  the  concrete  and  thus 
produce  a  wavy,  uneven  surface.  Attention  to  this  matter 
will  materially  lessen  the  difficulty  and  labor  in  striking  off 
the  surface  and  will  result  in  a  very  much  better  finish. 

The  excess  of  coarse  material  that  accumulates  in  front 
of  the  strike-board  should  be  uniformly  distributed  over  the 
surface  of  the  pavement  and  not  left  in  narrow  strips  across 
the  section,  or  placed  along  transverse  expansion  joints.  An 
ordinary  garden  rake  will  be  found  useful  in  distributing  the 
material  that  accumulates  in  front  of  the  strike-board.  Whe.. 
the  strike-board  is  within  2  ft.  of  an  expansion  joint  the  ex- 
cess material  that  has  accumulated  in  front  of  it  should  be 
removed  with  a  shovel  and  deposited  on  'he  subgrade  in  the 
next  section.  Special  care  should  be  taken  to  place  good, 
dense  concrete  along  expansion  joints,  and  all  inequalities  at 
the  joints,  including  any  small  holes  left  after  the  removal 
of  the  installing  device,  should  be  filled  with  a  mort.-n-  com- 
posed of  one  part  cement  and  not  more  than  two  parts  tine 
aggregate. 

The  man  handling  the  strike-board  should  follow  closely 
behind  those  placing  the  concrete,  for  keeping  up  with  the 
strike-board  will  materially  assist  those  placing  concrete  in 
depositing  the  required  amount  of  material. 

The  placing  of  concrete  should  be  a  continuous  operation, 
and  stops  should  be  made  only  at  expansion  joints.  In  case 
the  mixer  breaks  down  concrete  should  be  mixed  by  hand  to 
complete  the  section,  or  an  expansion  joint  should  be  placed 
at  the  point  of  stopping  work.  Any  concrete  in  excess  of 
that  needed  to  complete  the  section,  when  work  is  discon- 
tinued, should  be  spread  out  in  a  thin  layer,  not  exceeding  2 
in  in  thickness,  over  the  subgrade  in  the  next  section  and 
not  piled  up  along  the  expansion  joint. 

The  strike-board  should  be  cut  to  conform  to  the  crown 
of  the  finished  surface  of  the  pavement  and  should  be  of 
sufficient  strength  and  stiffness  to  show  no  deflection  at  the 
center  when  supported  at  the  ends,  nor  a  material  bowing 
out  of  alignment  wnen  in  use.  It  should  be  about  2  ft.  longer 
than  the  width  of  the  road,  protected  on  the  bottom  edge 
with  a  metal  facing  and  provided  at  each  end  with  suitable 
handles. 

For  roads  up  to  12  ft.  in  width  two  2x6-in.  planks,  dressed 
on  one  side  and  both  edges,  spiked  together,  make  a  good 
strike-board,  and  for  roads  12  ft.  to  20  ft.  in  width  two  3xS-in. 
or  a  2xl0-in.  and  a  3xl0-in.,  spiked  together,  will  be  found 
satisfactory.  Two  planks,  well  spiked  together,  make  a  bet- 
ter strike-board  and  one  less  likely  to  warp  out  of  shape 
than  a  single  piece.  The  strike-board  should  not  be  so  heavy 
that  it  cannot  be  easily  handled  by  two  men,  and  to  reduce 
weight  and  increase  stiffness,  it  is  advisable  to  work  over  "ft 
ft.  in  width  to  use  a  strike-board  composed  of  boards  2  in. 
or  3  in.  thick,  stiffened  by  trussing,  rather  than  obtain  the 
required  stiffness  by  the  use  of  heavier  timbers. 

In  striking  off  a  pavement  16  ft.  or  less  in  width,  where 
the  concrete  has  been  nroperly  placed,  two  men  should  be 
able  to  handle  the  strike-hoard,  but  for  wider  pavements  t lie 
services  of  a  third  man  wij'  be  required  to  assist  in  pulling 
the  board  forward  by  mean?  of  a  drag  line  fastened  at  its 
center. 

The  strike-board  should  always  be  worked  forward  about 
perpendicular  to  the  axis  of  vlie  roadway  ami  as  it  is  moved 
ahead  should  be  sawed  back  and   forth  across  the  road. 

To  produce  the  desired  effect  will  require  that  the  strike- 
board  be  passed  over  the  surface  of  the  concrete  two  or 
more    times. 

Though  it  will  be  necessary  for  tne  workmen  to  get  into 
the  concrete  soon  after  it  is  deposited  on  the  subgrade,  it  Is 
desirable  that  all  unnecessary  walking  in  and  wading  through 
the  concrete  be  avoided,  and  under  no  circumstances  should 
any   workmen    step   upon   the   concrete    after    it    is   first    struck 

off. 

PAUL  P.  SARGENT, 
ARTHUB  II  BLANCHARD, 
i'  W.  BOTNTON. 
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Thickness,  Crown  and  Gbades  fob  Concbete  Roads 

THICKNESS-    The   thickness   ol    thi  pavement    is 

controlled    by    many    factors,    BUi 

i.r  the  subgrade,  drainage,    traffic,   cltr  conditions,   width 

Hi   pavement,  etc.     Three  distinct    types  of  cross-sections   are 
in  general   use: 

a      i  iiii.iini  thickness  of  con  irete  for  ail  widths  of  i 
way.  ami  consequently   with   the   same   amount   of  crown   in 

tdatlon    as    In    the    surface. 

i:      Roadways    in    which    the    concrete    Is    thicker    at    the 

center   than   al    tl l|  e   but   in   which   some   crown   ti 

to   tin-    foundai 
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C.  Concrete  roadways  in  which  the  concrete  is  thicker 
at  the  middle  than  at  the  edge,  but  which  are  built  upon  a 
flat  subgrade.     This  type  seems  to  be  fast  gaining  in  favor. 

The  thickness  of  concrete  pavements  varies  from  6  to  8 
in.  at  the  crown  line  and  from  5  to  S  in.  at  the  edge.  The 
necessity  for  the  greater  thickness  is  perhaps  more  urgent 
in  the  northern  than  in  the  southern  parts  of  the  United 
States,  because  of  the  greater  extremes  of  temperatures.  Be- 
cause of  the  growing  tendency  to  increase  the  size  of  the 
loads,  it  seems  reasonable  to  suppose  that  we  have  not  yet 
reached  the  extreme  limit  of  thickness  required. 

Because  of  the  fact  that  the  members  of  this  committee 
have  had  their  attention  directed  chiefly  to  the  conditions 
obtaining  in  the  Northern  states,  it  is  not  without  some  mis- 
givings that  they  suggest  the  following  as  conforming  to 
the   best   practice: 

1.  Where  the  width  of  roadway  is  not  greater  than  16 
ft.  with  a  porous  subsoil,  subgrade  in  good  condition  and  well 
packed  and  with  loads  not  exceeding  six  tons,  including  the 
vehicle,  a  thickness  of  5  in.  at  the  edge  of  the  slab  and  7  in. 
at  the  center  is  sufficient  without  reinforcement,  using  slabs 
not  greater  than   16   ft.  square. 

2.  On  clay  soil  and  the  above  general  conditions  artificial 
drainage  should  be  provided  and  reinforcement  used  (%  to  % 
lb.  per  sq.ft.),  placed  1%  to  2  in.  from  top  surface;  and  slabs 
made  not  larger  than  above  and  not  less  than  6  in.  thick  at 
edge  of  slab  and  S  in.  at  the  center. 

3.  "Where  the  roadway  is  in  excess  of  16  ft.  with  loads  of 
6  to  10  tons,  but  with  the  other  general  conditions  as  de- 
scribed in  (1),  the  crown  of  the  pavement  should  have 
a  thickness  of  S  in.  and  the  edge  6  in.  Under  such  circum- 
stances reinforcement  will  usually  be  considered  necesary  and 
economical. 

CROWN — Unlike  some  types  of  pavements,  those  of  con- 
crete are  undamaged  by  water,  unless  it  should  find  its  way 
to  the  subgrade.  However,  since  even  thin  sheets  of  water 
or  ice  on  the  surface  of  any  pavement  are  objectionable,  a 
sufficient  crown  must  be  provided  to  insure  the  unwatering 
of  the  pavement.  Theoretically,  with  a  perfectly  surfaced 
concrete,  a  very  slight  side  fall  only  is  required  to  accom- 
plish this.  Practical  experience  in  such  construction,  however, 
has  demonstrated  the  great  difficulty  in  preventing  small  im- 
perfections and  depressions  in  the  surface;  therefore  sufficient 
cross  fall  must  be  provided  to  insure  their  drainage.  The 
difficulty  of  accomplishing  this  is  increased  because  of  the 
ion  of  large  amounts  of  dust  in  the  street  water. 
Attention  is  directed  to  the  fact  that  on  city  streets  with 
side  curbs  we  face  a  different  problem  from  that  found  in  a 
narrow  country  road  without  curbs.  In  the  city  street  the 
crown  must  not  only  be  sufficient  to  cause  the  water  to  run 
from  the  center  to  the  side  of  the  pavement,  but  also  enough 
to  insure  that  an  undue  proportion  of  the  pavement  shall 
not  be  covered  by  water.  This  requirement  is  aided  if  the 
i  oi  is  given  a  "peaked"  crown,  i.e.,  say,  %  of  the 
rise  at  Vi  distance  from  center  to  curb,  and  %  at  half 
the  distance. 

The   small    crown   that   may   be    properly   used    on   concrete 

pavements    is   justly    considered    an    important    merit    of    this 

Data   have   been   collected   which   seem  to 

show   that    in   the   cast:   of   uniformly   thick  concrete  pavements 

the  central   longitudinal   failures  has  varied  directly  with  the 

amount  of  crown.     To  a  lesser  extent  this  would  be  expected 

other   types,   thus   furnishing   an   additional   reason   for 

minimum   crown. 

[(    appears  that  the  minimum  crown   used  on  streets   i 

,,r  the  width  ol  the  road  and  the  maxii n  '   i       With  few  ex- 

i,    crown   varies  between   '   .„  and  'Aoo  of  the  width 
When    the    climatic   conditions    will    allow,    it    is   our   opinion 

that  a  crown  of  '   IM  of  th<    i nl    width  represents  present 

The  use  ol   the  high  crowns  has  In  large  pari 

n  other  typi      oi    pa  ■ nti 

high    ci  ..v.  .  iiy    required       W  e    ar<     ol    I  hi 

opinion   thai    In   future  construction,  us   n Ii    ol    handllni 

tors  become  more I 

neers  i  hould  nol  hi    Itati    I fj  ai    low  b  crov  n 

pari  or  ii..-  width.     Indeed,  this  has  already  been  done 
i ..    omi    ■  itenl 

■      ml  ttei     ha  vi     I inabli     I I    an  j 

r  .ii.,  1. 1.    data    on    th<  Ipperlneas  of  cc 

,,,,.,,!„      n    ,  .ii.i         i  i.. i  mat  Ion 

,,,i      h,   view  of  the  east     vlth  which  ti    ti    <•(  HiIh 

id  tl ■ I  a  no«  "i   i  m  h  i  '"■'.■.  ledge 

on   of   pavements,  •  nd    to 

thli   Hi"    i"    under- 

Mil   ■>«   we   ha  •  •    '■•  ■  n   a  bis    i  o   ma  i.e. 

propi 

Othel    hard-sur- 


faced pavement,  and  on  steeper  grades  than  either  wood  ,, 
asphalt.  On  steeper  grades  than  3  or  4%  shallow  corruga 
tions  in  the  surface  will  be  found  of  much  assistance — in  fact 
with  grades  of  5%   and  over,  a  real  necessity. 

LEONARD  C.   SMITH, 
EARLE    R.    WHITMORE, 
T.    R.    AGG. 

Committee. 


Cost  of  Constructing  Concrete  Roads 

The  committee  has  confined  itself  to  averaging  the  cost 
of  work  reported  in  the  different  states,  confining  the  com- 
parison  to  the   one   course   construction.   As   follows: 

AVERAGE  COST  OF  ONE  COURSE  CONCRETE  ROADS 


State  Cost  per 

sq.yd. 

Arizona    $1.20 

Arkansas 0.90 

California 1.17 

Colorado    1.25 

Connecticut   1.32 

Delaware    1.61 

Idaho   1.09 

Illinois 1.01 

Indiana 1.23 

Iowa 1.11 

Kansas   1.08 

Maine    1.48 

Maryland     1.21 

Massachusetts 1.29 

Michigan 1.27 

Minnesota 1.05 

Missouri     1.17 


State  Cost  pet 

sq.yd. 

Montana    $1.83 

Nebraska    1.4(ll 

New    Jersey    1.12  i 

New  York I 

North   Dakota   1.261 

Ohio 1.22| 

Oklahoma   1.05 

Oregon    1.39 

Pennsylvania 1.16 

Tennessee 1.20 

Washington   1.811 

West   Virginia    1.321 

Wisconsin     1.061 

Average    Total     $1.24; 

Weighted    Total    Av.  ...$1.19  I 


In  general,  it  is  to  be  noted  that  the  labor  cost  is  about 
14%  while  the  materials  cost  is  about  56%;  and  that  the  ce' 
ment  cost  is  a  little  over  one-fifth  of  the  total  cost  of  the 
road,  while  the  aggregate  cost  is  a  little  over  one-fourth  of 
the  total  cost. 

A.   N.    JOHNSON, 
JOSEPH   HYDE   PRATT, 
ALBERT     REICHMANN, 

Committee. 


The  Contraction  and  Expansion  of  Concrete  Roads 

1.    the  effect  on  expansion  and  contraction  of 
temperature  changes  in  the  concrete 

It  is  generally  considered  that  the  variation  in  the  tem- 
perature from  season  to  season  tending  to  cause  a  change  in 
length,  combined  with  unequal  frictional  resistance  between 
the  concrete  and  the  sub-base,  is  the  primary  cause  of  crack- 
ing. The  change  in  the  length  of  concrete  due  to  temperature 
if  free  to  move  ranges  from  0.00000S05  to  0.000004355  per  de- 
gree F.  per  unit  length,  the  accepted  value  being  about 
O.OOOOOP  Assuming  a  normal  range  of  temperature  of  90°  F., 
the  movement  which  would  occur  without  restraint  is  about 
0.00054   per  unit  of  length, 

In  practical  work,  however,  several  elements  enter  tend- 
ing to  modify  the  temperature  effect.  A  reduction  in  the 
moisture  content  of  concrete  would  cause  a  contraction,  while 
an  increase  would  cause  expansion,  thus  aiding  or  counter- 
acting the  effect  of  temperature.  The  friction  on  the  sub- 
base  in  the  case  r.r  a  road  will  alwa>s  reduce  the  movement 
In  some  recenl  experiments  made  by  Henry  S.  Spackman  upon 
experimental  slabs  of  1:2:8  concrete  is  In.  wide,  6  ft.  t;  In. 
long  and  6  In.  thick,  on  a  clay  subsoil,  a  total  movement  of 
0.00017  per  i  length  was  observed  under  a  change  In  tem- 
perature ol  66'  P  between  July  and  November,  The  theo- 
retical temperature  movement  for  ihis  range  would  be  0.000884 
per  unit  of  li  ngl  h. 

Measurements  made  bj  the  Bureau  of  Standards  on  a  con- 
creti  road  on  Morris  Turnpike,  near  New  Village,  N.  J.,  coh- 
ering  : I    from    October,    1912,    to   October,    1918,    and    i.i 

Nazareth,    Penn.,    fi .hue     to   October,    1918,   show    that    the 

llneai  changi  m  tl ncreti  Is  nol  In  accord  with  the  tem- 
perature change.     These  measurements  were  made  by  Btretoh- 

iii»-   an  Invai    tape,   graduated  t iters,  along   the  road 

nlng  several  slabs  and  reading  everj  second  meter,  the  figures 
recorded  as  slab  changes  represent  changei  between  the 
points  neai  .si   t  he  ends  of  i  lie  slab      Readlni      wen    recorded 

un,ii, , in,:,  ol  a  millimeter  0080  In  i     This  is  Illustrated 

In  ih,    accompanying  out,  In  which  the  linear  changei    

lug  in  i"i   ei   slabs  have  been  plotted. 

Then    wai     in  elongation  from  Novembei    to    Vprll,  when  n 
nod   a    ma  <  Imum,    followed   bj    o   shot  tenlni     until    ii 
,,,i,i  i  his  Is  follow  •  'i  i".    hi  '  loni  at  Ion  until  I  ictober, 

During  this  period  then  was  a  mean  temperature  rangi 
from   U'    to  B4*   B\ 


February  26,  1914 


ENG1XEEKIXG     NEWS 


447 


PRECIPITATION    CHART 


COURSE  "A" 


OX)? 

0.01 

0 

CM 

0.03 

+  0.02 

<D  0.01 

0 

<"      0 


L.503- 

-k       . 

e*1^" 

,  "C") 

57 

ft 

"Jt»y 

* 

r 

Width    14'  ,, 
Thickness   6 
Concrete  surface  kept  wet 

*  -  -  5c>  c  n  days,  rot  covered 

,:    "•  J:rf. 

Bituminous  carpet 

covering 

COURSE  -B" 

(Same  as  above) 


(Same  as  above) 


(Same  as  above) 

Short  long,  crack  started 
slab  at  diagram  cj 


COURSE  -E- 


Width  16 ' „ 
Thickness  6 
Concrete  surface  neither 
covered  nor  wet, 
L  o  -.7,  \  d-'rc  '  c  -acks  in 
slabs  of  diagrams  itok 


COURSE  ■P 
Width   16'  „ 
Thickness  6 
Concrete  surface  covered1 
with  dirt  and  net  tor 
sevendays. 
Longitudinal 'cracks  in 
■labs  of  diagrams  na.0 


L'i 


Width    16 '  „ 


v 

1 

-■> 

-s 

js 

••  I 

g2 

a    o 

_^ 

"• 

tf$ 

-:> 

jf* 

/ 

. 

Thickness   6 
Surface  of  concrete 
covered  with  dirt  but  not 
wet 


COURSE    "H" 

Width    16'  „ 

Thickness  6 

surface  of  concrete 

covered  with  dirrand 

wet  for  sewn  days 


COURSE   "J" 


Width  16' „ 
Thickness  6 
Surface  of  concrete 
vered  with  drrtand 
•t  for  net  en  days 


i.i •  i  \i:  Changes  in  Conoreti  8i 


Considerable  rain  fell  during  the  latter  part  of  March  and 
the  early  part  of  April.  The  contraction  from  April  to  August 
is  contrary  to  the  condition  which  should  result  from  a  rise 
in  temperature,  and  this  can  only  be  explained  by  a  drying- 
out  of  the  concrete  sufficient  in  amount  not  only  to  overcome 
the  expansion  due  to  a  temperature  increase  of  20°  F.,  but 
also  to  show  a  substantial  contraction.  From  August  to  Octo- 
ber the  slab  shows  expansion,  which  again  can  be  explained 
by  an  increase  in  moisture  content,  as  there  is  no  rise  in  tem- 
perature. 

2.  THE    EFFECT   ON   EXPANSION   AND    CONTRACTION   OF 

VARIATION    IN   THE    MOISTURE    CONTENT    OF 
CONCRETE 

It  has  been  definitely  established  that  with  an  increase  in 
moisture  content  there  is  an  expansion  of  the  concrete,  and 
with  a  decrease  in  the  moisture  content  a  contraction.  These 
phenomena  are  apparently  true  for  all  concretes  at  all  ages. 

Experiments  with  sections  of  a  top  coat  of  a  cement  walk 
which  had  been  laid  20  years  showed  that  it  expanded  when 
immersed  0.0005  per  unit  of  length  and  contracted  the  same 
amount   when   again   dried. 

Experiments  with  a  section  of  stucco  two  years  old,  from 
a  brick  house,  showed  a  linear  expansion  when  immersed  of 
0.000S  per  unit  of  length  in  four  days,  and  a  return  to  its 
original  volume   when  dried. 

Experiments  with  a  section  of  cement  walk  in  which  a 
sample  of  both  the  top  course  and  base  were  bound  together 
showed  that  upon  immersion  the  base  reached  its  maximum 
expansion  in  15  minutes  while  it  took  the  top  coat  three  days 
to  reach  the  same  expansion. 

This  is  interesting  partly  because  of  the  evidence  of  alter- 
nate bending  stress  in  the  concrete  due  to  the  more  rapid 
expansion  of  the  lower  layer  and  partly  because  of  the  ulti- 
mate agreement  in  expansion  of  the  top  and  bottom  portion. 
This  cement  sidewalk  was  in  good  condition  after  20  years' 
service. 

All  these  tests  indicate  that  the  effect  of  moisture  content 
is  very  much  greater  than  the  effect  of  temperature  change, 
and  may  be  sufficient  to  cause  a  stress  in  the  concrete  opposite 
to  that  which  would  be  caused  by  a  normal  temperature 
change. 

A  variation  in  the  quality  of  the  concrete  will  cause  a 
variation  in  the  tendency  to  expand  and  contract  with  change 
in  moisture  content,  as  dense  mixtures  absorb  water  less  rap- 
idly than  porous  mixtures. 

If  concrete  of  two  qualities  in  a  road  were  exposed  to  an 
equal  amount  of  moisture  for  a  short  period,  the  more  porous 
of  the  two  would  have  a  tendency  to  expand  the  most  and 
would  have  the  less  strength  to  resist  the  stresses  set  up.  As- 
suming only  a  slight  change  in  temperature  and  that  the  fric- 
tional  resistance  on  the  sub-base  was  uniform,  the  more  por- 
ous concrete  would  have  to  move  the  greater  distance,  higher 
tensile  stresses  would  be  set  up  upon  drying  out  and  it  would 
be  the  more  liable   to  crack. 

If  one-course  work  concrete  of  two  qualities  in  the  same 
slab  in  a  road  were  similarly  exposed,  the  same  tendency 
would  be  exhibited  and  this  may,  in  certain  cases,  be  suffi- 
cient to  cause  a  separation  of  the  two  concretes,  or  may 
cause  a  number  of  small  cracks. 

If  in  two-course  work  the  base  is  of  a  more  porous  con- 
crete than  the  top,  the  tendency  would  be  to  have  unequal 
expansion  and  contraction  in  the  slab,  due  to  different  mois- 
ture content  in  these  mixtures  causing  the  bottom  to  move 
more  than  the  top,  or  vice  versa.  Also  if  the  concrete  road  is 
subject  to  a  heavy  rain  for  a  considerable  length  of  time  the 
bottom  will  be  exposed  to  moisture  in  the  ground  for  a  longer 
time  than  the  surface,  and  the  surface  will  be  more  or  less 
dried,  due  to  exposure  to  the  sun  and  consequently  the  top 
would  tend  to  contract  while  the  bottom  would  still  be  ex- 
panding. 

3.  THE    EFFECT   ON   EXPANSION    AND    CONTRACTION    OF 

VARIATION    l.\   THE   CONDITION    AND   THE   CHAR- 
ACTER   OF   THE   SUB-BASE 

The  condition  and  character  of  tlu>  sub-base  would  affect 
the  support  of  the  road;  the  amount  of  moisture  transmitted 
to  and  from  the  concrete;  the  action  of  frost;  and  the  fric- 
tion on  the  bottom  of  the  Blab  \n  of  these  factors  affect  the 
expansion  ami  contraction   of   the   oonci 

if  the  slab  of  concrete  Is  not  unlformlj  supported,  sections 
may  be  stressed,  causing  tension  or  compression  In  an  amount 

sufficient  to  ex d  the  strength   of  the  concrete,  resulting  In 

cracking.      A    condition    Illustrating    this    point     may    be    found 

whir,-  a  i  oni  n  ti    road  is  built  over  an  old  stone  road  bed  of 

less  width   than   that   of   the  concrete   slab.      The   foundation   .it 

the  Bides,  which  is  not  so  compact  as  that  .it  the  center,  will 
settle  more,  causing  expansion  In  the  surface  of  the  ooncrete 
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slab  possibly  sufficient  to  cause  a  crack.  While  there  are  no 
experimental  data  available  definitely  establishing  this  point, 
it  is  believed  the  longitudinal  cracks  in  Course  "C,"  New  Vil- 
lage. N.  J.,  may  be  thus  acounted  for. 

The  amount  of  moisture  transmitted  to  and  from  the  con- 
crete through  the  sub-base  depends  upon  the  porosity  and 
density  of  the  material  in  the  sub-base.  The  action  of  frost 
can  only  occur  in  a  sub-base  containing  moisture  in  locali- 
ties in  which  the  temperature  gets  sufficiently  low  to  freeze 
to  a  depth  of  the  sub-base.  The  effect  of  freezing  and  thaw- 
ing is  to  place  the  slab  in  stress  which  may  cause  cracking. 

The  friction  on  the  bottom  of  the  slab  is  dependent  upon 
the  condition  of  the  sub-base.  The  effect  of  this  friction  is 
to  i 'Strain  movement  in  the  concrete;  therefore,  the  tendency 
to  volumetric  change  due  to  change  in  moisture  content  and 
thermal  change  would  be   restrained. 

The  longitudinal  grade  of  the  road  would  affect  the  friction 
on  the  bottom  of  the  slab.  On  a  5.2%  grade  on  Morris  Turn- 
pike a  slab  30  ft.  long  was  observed  to  have  moved  down  hill. 
the  joint  at  the  upper  end  of  the  slab  being  decidedly  open 
while  the  lower  end  of  the  slab  slid  upward  on  the  adjoining 
slab.  The  joint  face  in  this  case  was  not  perpendicular  to  the 
slab. 

Application  of  Present  Knowledge  to  the  Preven- 
tion of  Cracks  in  Concrete  Eoads 

A — CRACKS 
Is  it  possible  to  prevent   all  cracking  of  concrete   in  roads 
by  a  proper  application  of  engineering  principles? 

Your  Committee  believes  that  "with  a  proper  understanding 
oi    the    physical    phenomena   affecting   the   expansion   and   con- 
on  of  concrete  in  roadways,  cracking  can  be  eliminated. 

(1)  When   do  cracks  usually   occur? 

Longitudinal  cracks  usually  do  not  occur  until  seasonal 
changes. 

Transverse  cracks  may  occur  at  any  time,  but  the  majority 
should  occur  during  the  first  dry  season. 

(2)  What    is    the    cause    of   transverse    cracks? 
Transverse    cracks    are    probably    due    to    a   favorable    com- 
bination  of  moisture  content  in  the  concrete  and  atmospheric 

rature   conditions,   together  with   a  restraint   induced   by 
the  condition   of  the  subgrade. 

They  may.    however,   be   caused  by  an  unstable   foundation. 

(3)  What    is    the    cause    of    longitudinal    cracks? 
Longitudinal   cracks  are  probably   in   the   majority  of  cases 

caused  by  an  unstable  condition  of  the  sub-base,  although  they 
may  bi  ed  bj  a  favorable  combination  of  moisture  con- 
tent in  the  concrel d  atmospheric  temperature   conditions, 

i  with  a  restraint  induced  by  the  condition  of  the  sub- 
grade.  The  latter  is  particularly  effective  if  the  sub-base  is 
crowned. 

(4)  What  is  the  cause  of  diagonal  cracks0 

Diagonal    cracks   are    probably   most    commonly   caused   by 

a  combination  of  mo       int  in  the  concrete  and  atmoa- 

pherli     temperature,    together    with    a    restraint    induced    b>    the 
on  of  the  sub-base      in  rare  cases  the;    maj    bi    caused 
ci  mblnatlon   and    longitudinal    restraint    along 
one   .side    when    abutting    a    rough    structure. 

B      i.i  ii    QUALITY  ON  CRACKING 

(6)     What    mixture   oi    concreti    should    I 

Tie  i     i  In    on<    which   Ii    i  he  most   dense  and 

.Mi   reduce   to  a   minimum   the  absorption   of  moisture, 

hoi        Ilea  i  r,  1 1 1 1    1 1 1 .    1 1  e  1 

thi    end   ol     !     da 

'  I    i  hi  ii  onci  et<    bi     ml  ted  ? 

It  ■  i  •  i   product  of 

qua  Ittj 
1 1 1     llnw    should    i  hi    com  reti     bi     placi  d  ' 

uniform 
nd   to   previ  nt    loss  ..r  water. 

ould  In  all  can 

un    1 1  ",,i  ii,  nd  I  bus 

■ 

.    u  a  •-    thai 
1     receive     ■ u  I 
n  1 11   It 

OTH  TO  I 

i  th   ol    plain 

!  ,       tj 

III  vary 

i.iii. 


rainfall,  as  in  Arizona,  or  the  San  Joaquin  Valley  in  California,     I 
the  slab  length  probably  should  not  exceed  25  ft.     This  length     I 
has    been    determined    by    an    analysis    of    a    report    by    A.    B.     ,( 
Fletcher.  State  Highway  Engineer,  of  California,  on  the  crack-     I 
ing  of   a   monolithic  road,   together   with   a   knowledge   of   the     i] 
results  of  measurements  obtained  by  the  Bureau  of  Standards.     II 
In    localities    where    the    rainfall    is    intermittent    and    the      || 
ground     water     rises     in     cool    seasons    and     lowers     in     warm      I 
seasons,    similar    to   conditions   which    obtain    east   of   the   Minimi 
sissippi    River,    the   slab   may   vary    in    length   from    30    ft.    to   a 
continuous  slab.      While   the   30-ft.   slab  may  be   regarded   as  a. 
minimum  length,   from   economical  considerations,   the   results 
of  experiments  indicate   that  cracks  are  quite  likely   to   occur 
under  certain  conditions  even  ir-i   his  length. 

(11)  Does     the     length     of       th-    slab     affect     longitudinal     I 
cracking? 

The   data  available   to   the   Cunrmittee   would   indicate   that 
the  length  of  the  slab  for  the  same  subsoil  conditions  does  not     II 
affect  longitudinal  cracking. 

(12)  Is   it    necessary    to   vary    the    length    of   the   slab   for      !| 
concretes  of  different  qualities? 

The  length  of  slab  should  vary  with  the  quality  of  the  con- 
crete. In  a  short  time  a  denser  concrete  will  absorb  less  I 
moisture  and  consequently  will  have  less  tendency  to  move; 
it  will  also  have  greater  strength  to  resist  stresses  induced 
by  restraint  of  the  subbase.  A  dense  concrete  is  particularly 
of  value  where  subjected  to  intermittent  wetting  and  drying. 
In  a  dry  climate  where  plenty  of  water  is  not  available  for 
curing  the  slab  length  should  not  exceed  20  ft. 

(13)  Should  the  length  of  the  slab  be  the  same  for  all 
subsoil   conditions? 

If  the  subsoil  is  of  unstable  material  the  length  of  the 
slab  must  be  shorter  than  for  a  condition  in  which  the  sub- 
soil  is   stable. 

(14)  Is  it  necessary  to  vary  the  length  of  the  slab  with  a 
variation  in  the  character  of  the  sub-base? 

If  there  is  a  distinct  variation  along  the  length  of  the 
road  in  the  materials  of  which  the  sub-base  is  constructed  a 
joint  should  be  placed  where  the  change  takes  place.  This 
is  necessary  because  of  the  change  in  the  frictional  restraint 
offered  by  different  materials  and  also  because  of  the  differ- 
ence  in   the   porosity   which   changes   the   moisture   conditions. 

(15)  Is  it  necessary  to  vary  the  length  of  the  slab  with 
a  variation  in   the  condition  of  the  subgrade? 

The  length  of  the  slab  should  vary  with  the  condition  of 
the  subgrade.  If  the  subgrade  could  be  made  very  smooth, 
so  that  a  more  or  less  uniform  frictional  resistance  would 
be  obtained  throughout  the  length  of  the  slab,  it  would  per- 
haps be  the  most  desirable  condition,  but  as  this  is  not  obtain- 
able, it  is  believed  that  a  more  or  less  uniformly  rough  sub- 
grade   is  preferable   to  a  so  called   "smooth"   subgrade. 

(16)  Is  the  length  of  the  slab  dependent  upon  the  grade 
ol    the  road? 

It  the  grade  is  steep  the  slab  should  be  shorter  In  length 
than  that  used  on  a  Hal  grade.  A  joint  should  be  placed  at 
all   decided   changes   In    grade. 

(19)  Is  it  necessarj  to  vary  the  length  of  the  slab  if  a  bitu- 
minous carpet    covering    is  applied? 

Tin    experimental   results  Indicate   that   there  was  grei 

i    mini    of  the  concrete   covered   with  a  bituminous   carpet 

than    wiiii    concrete    uncovered.     The   reason    for   the   greater 
movement  noted  is  probably  to  be  explained  by  the  fact   that 

a    dark    Burface    absorbs    re   sun    heat    and    the    bituminous 

coating    holds   tor   a    longer   period   anj    moisture    which    gets 
bi  neath  It. 

(20)  Mas  the  length  of  the  Blab  be  made  greater  tor  a 
greater   t  hick  ness  of  Blab? 

The  length  of  the  Blab  maj  be  made  greater  tor  a  greater 
thickness  of  slab.     The  Increased  friction  caused   by  Increased 

wi  i:  iii   i     proport ately  less  than  the  Increased  ability  of  the 

rett    i"  resist  st ress. 

(21)  Should  the  length  of  slab  be  different  tor  different 
1 1  affl ndttli 

n    i     nol    '"  lleved   i  hat   1 1  affii    need   be  considered  In  detei 

the    slab. 

(22)  i i   thi    tj  pe   of  Joint     ifl  ei  I    I  hi     li  ng  I  h    ol    Blab 

\    tight    lotnt    n ould    permit    ol    i u  ei      lab       I 

n    how  evei    I  hat   I  till    i. ■  i  uftli  lent  Ij    apt ilabli    to 

in    e u  I.,  minim     Mi.    Ii  i,    ii.   o lab 

'■•.  hat   I     thi    relatlvi    llki  Hit I  oi   Ion  [ltudlnal  •  raoU 

■     i    fl i    di    I    "   but   en ri         si  

i ad   laid  on  a   i  i  ■>"  ned  sub  basi    «  ould   bi    I  hi 

mosl    II    bli    ' i     longll  udl  i nd   on    i   dl   h<  d     ub-baao 

bli    With  the  i i     ub-l n 

.i.i.    .  onti  ei      with    thi    uffeol    dI      ravlt:     ini refore,   Is 

i  thi    li  i 

D ii thi    Blab  i i    i»i 

Ing  7 
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It  is  not  believed  that  transverse  cracks  are  in  any  way 
flHected  by  the  width  of  the  slab. 

(26)  Is  it  necessary  to  vary  the  design  of  the  cross-sec- 
tion of  the  slab  with  the  relative  position   of  the  longitudinal 

I     The   slab   should   have    its   greatest   thickness   at   the   center 

o   matter   where   the   longitudinal    drain   is   placed. 
I      (27)      Is   it    necessary   to   vary    the    design    of   the   eross-sec- 
of   the    slab    with    subsoil    conditions? 
r  an  unstable  subsoil  the  slab  should  be  made  of  greater 
■thickness    throughout    the    width    than    over    a    stable    subsoil, 
i-ith    the  greatest   thickness  at   the   center. 

(29)  What  is  the  preferable  design  of  cross-sections  for 
Mlifferent   climatic   conditions? 

The  dished  is  the  preferable  design  under  all  climatic  con- 
i  litions.  especially  in  arid  regions. 

(30)  Is    it   necessary   to   vary   the   cross-section   of   a   slab 
the   season   when   constructed? 

I  The  dished  sub-base  is  the  preferable  cross-section  for  all 
Ilieasons  and  especially  so  if  the  concrete  is  laid  during  the  dry 
flieason. 

(31)  What  should  be  the  relation  between  the  thickness 
Nit  the  center  and  the  width  of  the  concrete  road? 

The  wider  the  road  the  thicker  should  be  the  slab. 

(33)  Is  it  necessary  to  vary  the  design  of  the  cross-sec- 
•  |tion  with  the  traffic  conditions? 

A  concrete  road  which  must  withstand  heavy  and  con- 
jjcentrated   traffic  must  be   made   thicker   than   for   light   traffic. 

I  E—  THE  VALUE  OF  REINFORCEMENT  IN  PREVENTING 
CRACKING 

(34)  When    should    reinforcement    be    used? 
Reinforcement   will  be   of  value: 

(a)  When  the   foundations  are   uncertain; 

(b)  In  regions  where  there  is  little  rainfall  and  long  or 
wide  slabs  are   desired; 

(c)  In  regions  where  there  is  insufficient  water  for  curing; 
bl      When   it  is  necessary  to  have  a  thin   slab; 

(e)  When  a   decided  change  in  grade   occurs: 

(f)  When  the  movement  of  the  concrete  is  restrained  at 
street  intersections  or  on  curves,  if  joints  cannot  be  placed 
properly; 

(g)  When  the  width  of  the  slab  is  greater  than  25  ft.; 

(h)  When  it  is  necessary  to  crown  the  subgrade  and  the 
slab  cannot  be  made   thicker  at   the   crown   than   at  the   sides. 

(35)  What    type    of   reinforcement    should   be   used? 

i  inly  fabricated  steel  should  be  used  and  that  form  which 
will   give   the   greater   distribution. 

(36)  How   much   reinforcement  should  be  used? 

The  quantity  of  reinforcement  can  only  be  determined  by 
an  analysis  of   the   conditions  affecting  each  specific  case. 

(37)  What  is  the  proper  position  of  the  reinforcement  in 
the  slab? 

If  uncertain  subsoil  conditions  tend  to  cause  a  settlement 
on  the  sides  of  the  road,  which  is  the  most  common  condition, 
the  reinforcement  should  be  near  the  top.  If  settlement  is 
apt  to  occur  within  the  center  of  the  slab  the  reinforci 
should  be  placed  near  the  bottom,  and  where  the  whole  of 
the  sub-base  Is  uncertain  the  reinforcement  should  be  placed 
near   both   top  and   bottom. 

Reinforcement  to  resist  stresses  due  to  temperature  and 
moisture  changes  should  be  placed  near  the  bottom  of  the 
slab.  The  stresses  set  up  by  a  change  in  temperature  are 
Insignificant,  except  in  arid  regions,  compared  with  those  s.  t 
up  by  moisture  changes,  and  ordinarily  reinforcement  to  pro- 
ture   stresses   Is   unnecessary. 

(88)  What  is  tin-  maximum  permissible  length  of  rein- 
forced slab? 

Your  Commit! l'  unite  answer  to  this  ques- 
tion                              L-th   may   be  anywhere   from   2"   ft     t 

tlnunus,  depending  upon  the  many  elements  entering   Into  the 
probb  in 

(39)  What  is  the  maximum  p  of  reinforced 
Mab? 

The  wldesl  pavement   without  cracks  within  oui 
Is   I"  t'r     It  Is  proi... i,ii-  wider  pavement   i   in   bi    constructed 

(40)  May    the   slab    be    mad.-    thinner    If    reinforcement    la 

It    would   appear   that    If   properly   designed   a    thlnnei 
Bmo    be  used   it    reinforced      Definite   information,   however,  is 
lacking  to  exactl]   di  tet  mine   thl 

F     THE    EFFECT   OF  JOINTS   <  >N   CRACKING 

(42)     what    is   thi    purpose   or    i 

The  Commlttet  has  no  evidence  of  the  failure  of  slabs  In 
ronri.i  to    buckling,    crushing    or    spalllng,    and, 

tor  t  hi    put  pa 
taking  ■  an  e  or  cont  ract  Ion. 


(43)  What  is  the  objection  to  the  construction  of  a  con- 
crete road  without  joints? 

If  a  concrete  road  is  constructed  without  considering  the 
affecting  factors,  with  the  idea  that  nature  will  provide  cracks, 
it  will  crack,  but  before  doing  so  it  will  cause  a  weakening 
of  the  concrete  for  some  distance  on  each  side,  which  may 
result  in  a  partial  disintegration  of  the  road.  This  is  evi- 
denced by  short  forked  cracks  appearing  running  off  from  the 
main  crack.  The  cracks  thus  formed  will  gradually  lengthen 
with  time  and  will  not  only  be  irregular  in  alignment,  but  they 
will   not   be   vertical. 

(45)      What   is  the   proper  width   of  joint? 

A  joint  should  be  constructed  as  a  contraction  joint  with 
little  or  no  room  provided  for  expansion,  as  all  stresses  in  the 
concrete  caused  by  expansion  are  compressive  and  may  be 
absorbed  by  the  concrete  later,  upon  contraction,  there  will  be 
little  movement,  and.  therefore,  only  small  tensile  stresses  will 
be  induced  and   there  will  be  less  liability  of  cracking. 

(4S)  What  should  be  the  position  of  the  joint  relative  to 
the  length  of  the  road? 

There  are  no  available  data  to  show  the  difference  in 
effect  of  diagonal  and  square  joints  on  expansion  and  con- 
traction. Any  joint,  however,  should  be  perpendicular,  so  as 
to  give  proper  bearing  between  adjoining  slabs  when  they 
expand. 

(49)  Is  it  necessary  to  provide  a  longitudinal  joint  be- 
tween road   and   adjoining  structure? 

It  is  if  the  adjoining  structure  is  rough  and  will  cause 
longitudinal  restraint,  or  if  the  abutting  structure  will  not 
offer  sufficient  resistance  to  prevent  being  pushed  out  of  place. 

(50)  Should  joints  be  placed  at  street  intersections  and 
on  curves  in  a  country    highway? 

Joints  should  be  placed  at  street  intersections  and  at  sharp 
curves,  so  as  to  allow  of  free  movement,  wherever  the  con- 
crete is  restrained. 

G — THE  EFFECT  OF  CHARACTER  AND  CONDITION  OF 
SUB-BASE    ON    CRACKING 

152)      Is   it   desirable   to  have   the   sub-base   impervious? 

The  sub-base  should  be  very  dense,  but  not  entirely  im- 
pervious. Where  a  rich  mixture  is  used  in  the  construction  of 
a  road  it  would  tend  to  dry  out  unduly,  causing  excessive  con- 
traction. If  a  smooth  subgrade  could  be  provided  so  that  the 
friction  would  be  reduced  to  a  minimum  it  might  be  desirable 
to  have  an  impervious  sub-base,  but  this  condition  is  very 
difficult  to  obtain. 

(53)  Is  it  desirable  to  have  the  sub-base  thoroughly  com- 
pacted? 

It  is  desirable  to  have  the  subbase  uniformly  and  thor- 
oughly compacted  so  as  to  prevent  uneven  settlement. 

(541  Is  it  desirable  to  have  the  sub-base  flat,  curved  or 
dished? 

The  sub-base  should  be  dished. 

In  conclusion,  your  Committee  believes  that  it  has  been 
fully  established  that  the  change  In  moisture  content  of  the 
concrete  is  of  much  greater  moment  than  the  change  in  tem- 
perature under  normal  exposure;  and  that  a  proper  combina- 
tion of  change  in  temperature,  change  in  moisture  content 
and  friction  have  made  possible  the  construction  of  long 
slabs  which  have  remained  free  from  cracks;  while  under  an 
unfavorable  combination  Of  these  factors,  which  is  to  be  found 
in   certain    localities,    long    slabs    have    invariably    crack' 

With  a  proper  understanding  of  the  physical  phenomena, 
which  are  recommended  for  investigation,  and  with  a  proper 
application  of  engineering  principles  by  competent  highway 
ers,  it  is  b.li.ved  by  your  Committee  that  all  expansion 
and  contraction  of  concrete  in  roads  can  be  so  controlled  as 
to  permanently  avoid  cracking.  R.  j.  wig,  N.  H.  TUNNI- 
i-l. IKK.    W.    A.   McINTYRE,   Comn 

;■; 

Unking  Concrete  Waterproof       \\v  found  on  analysis  that 
there  is  not  enough  fine  sand  In  the  torpedo  sand  that   i 
commercially  and  we  are  addlnj  part  of  plastering 

sand  to  Ave  parts  i  the  proper 

grade    .I'   sand    for    watertight    concrete.      We    are    pot    putting 
i"    anj    watet  rial    at    all    and    are    relying    on    the 

Ingredients   of   the   concrete       We     ■      e    pursued,    in    the    bo- 
ot   the     WOrk,     bj  'alive 
in    town,    who    wanted    his    particular   process    specified. 

I   refer  particularly   to   work   In   connection   with   niter  plants 

atul    the    like    where    thOJ    are    building    tanks    15    or    20    ft.    high 
which    must    stand    water    pressure    and    not    seep    into    a    room 

used  tor  working   purposes,     One  part  plastering  sand 
t"    five    parts    torpedo    sand    is   as    near   as    1    can    find    the 

nature    mixes    it     in     the    pit.    but     it     is    not     the    waj     it     is    i; 

rournal    of    the    Western    So- 
Dee.     1913,     in    discussing    niter-plant 
worl 
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SYNOPSIS — The  carrying  out  of  extensile  improvement 
work  on  the  Louisville  &  Nashville  R.R.  System  was  noted 
in  our  issue  of  Feb.  5,  1013,  in  connection  with  an  article 
describing  the  improvements  (both  by  contract  and  by 
company-force  system)  on  the  line  between  Nashville  and 
Birmingham.  The  present  article  deals  with  the  im- 
provements of  the  line  from  Cincinnati  to  Atlanta,  and 
with  the  construction  and  reconstruction  work  for  a  new 
line  into  the  Kentucky  coal-field  district. 
v 
As  explained  in  the  former  article,  the  preparation  of 
plans  is  done  under  the  Chief  Engineer,  W.  H.  Courtenay. 
while  the  letting  of  contracts  and  the  supervision  of  con- 
struction work  is  under  the  Chief  Engineer  of  Construc- 
tion, John  H.  Peyton.  On  the  work  described  below,  the 
division  engineers  are  H.  G.  Laird  for  the  line  between 
Covington  and  Winchester,  Ky.,  and  E.  D.  Sloan  for  that 
between  Winchester  and  Jackson,  Ky. 


l-3'6"-i 


Hew  Concrete  Arch  <xaU? 

1 M  U 

{  Bars .  I? apart 
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]■']<;.  I.    Enlarging  a  Single-Track  Tunnel  to  Carey  Two  Tracks 
\i    Covington,    Ky.:    Louisville   &    Nashville   R.R. 

I       I  up  innati-Atlanta  line  of  the  Louisville  &  Nash 
ville  B.R.  i-  composed  largely  of  roads  built  by  Beveral 
small  companies  and  gradually  acquired  and  connected 
by  the  L.  &   N.   R.R.     Onder  such  circumstances,  as  is 
natural  to  expect,  the  location  and  construction  of  the 
;h   line  were  no!   such  as  would  be  re- 
quired for  efficienl  or  economical  operation.     For  two  bi 
three  yean  improvemeni  work  has  been  in  progress  on 
the  northern  pari  of  the  line,  and  is  now  completed  from 
gton  (opposite  Cincinnati)  to  Paris,  80  mi.,  while 
thi    next     treti  h  of    16   mi    to   Winchester   is  well  ad- 
Bi  jrond  thi    the  line  is  Bingle  I  ra<  I.  tor  65  mi. 
otheT    tretch  of  8  1.3  mi.  of  double 
i  ompl(  ted  to  Corbin.    The  work  includes  double- 

educi  ion  and  re  aligi ml 

Th<   i  •■    Na  ir.  ill'   l.'.l.'.  u:  es  both  its  own  ter- 

minal station  and  thi    Union  Station  in  Cincinnati,  the 
Ohio   River  <>i>  Beparate  bridgei 
and  meeting  at  Latonia  (6  mi.),     ffere  two  main  lines 
one  for  Louii  <  ille,  Na  hi  ille  and  New  Or- 
..I  the  other  for  Atlanta      \i   De  ( lour  ey,  near     trains, 


Latonia,  therefore,  there  are  extensive  freight  yards  foi 
these  two  main  lines. 

The  road  from  Covington  south  to  Winchester  was 
built  originally  by  the  Kentucky  Central  R.R.,  and  as  it 
was  of  rather  light  construction,  with  steep  grades  and 
circuitous  alignment  to  avoid  heavy  work,  it  was  not  well 
adapted  for  the  main-line  traffic  which  it  now  carries 
Further,  the  traffic  between  the  points  mentioned  will  be 
increased  materially  with  the  development  of  the  eastern 
Kentucky  coal  fields  and  the  completion  of  the  new  line 
from  Winchester  to  this  district,  which  is  described  later 

Improvements  between  Covington  and  Paris 

Between  Covington  and  Paris  there  is  no  great  change 
in  the  alignment  or  grade,  as  the  location  is  on  the  only 
practicable  route  for  a  low-grade  line,  through  the  range 
of  hills,  and  follows  along  the  Licking  River  for  the 
greater  part  of  the  distance.  The  principal  work  has 
been  in  providing  a  second  track,  hut 
at  the  same  time  the  profile  has  been 
improved  by  lowering  summits  and 
raising  sags.  The  second  track  also 
in  some  places  swerves  from  the  orig- 
inal line  in  order  to  secure  more  favor- 
able alignment  or  grade. 

The  maximum  grades  now  are  0.3% 
against  northbound  traffic  (or  0.491 
south  of  Winchester)  and  0.5%  against 
southbound  traffic.  The  sharpest 
curves  are  6°. 

Three  tunnels  existed  on  this  line. 
At  two  of  these,  the  new  second  track 
was  diverted  far  enough  to  allow  of 
driving  a  second  single-track  tunnel 
in  one  case  and  an  open  cut  in  Hie 
other  without  allVcting  the  old  tunnel. 
The  new  tunnel  is  2096  ft.  long.  Ai 
Covington,  however,  the  work  was  re- 
stricted to  the  old  right-of-way  through 
the  city,  and  here  the  tunnel,  which  is 
751  ft.  hum-,  was  enlarged,  as  described  below.  All  the  tun- 
nels are  lined  with  concrete. 

There  are  no  large  bridges,  alth 
the    Licking    River   several    times 
Paris,  on  girder  spans. 

The  freighi  yard  at  De  Coursey  is  being  enlarged  and 
rearranged  to  accommodate  the  increasing  traffic.  At 
Paris,  the  present  yard  will  be  enlarged,  being  used 
largely  as  an  interchange  yard  for  the  traffic  of  the  gen- 
eral dn  isionB  n ting  ai  this  point. 

Relief  or  passing  tracks  are  provided  a1  intervals.  In 

sn| 'ases  they  are  outside  of  the  main  double-track  line, 

in   which   case   they  are   nsually   in   pairs    (on  opposite 
sides'),  with  their  switch  connections  overlapping  about 

100    ft.       In    oilier   CBSes,    the    main    tracks    are    spread    to 

admii  a  Bingle  relief  track  between  them   (with   3T-con 
nectioni  ai  each  end)  bo  thai  this  track  can  be  used  for 

trains  in  both  directions.     All  new  pa    idings  are 

being    made    Ions    ei eh     to    accommodate     100  ton 
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Double-Tracking  a  Tunnel 

In  double-tracking  the  line  through  Covington,  it  was 
necessary  to  keep  to  the  original  right-of-way,  which 
necessitated  enlarging  the  old  tunnel  and  keeping  it  open 
for  the  very  heavy  traffic  which  it  carries.  This  was  work 
of  an  unusual  and  difficult  character.  The  center  line 
remains  the  same,  and  the  plan  adopted  was  to  excavate 
around  the  old  brick  lining  and  build  the  new  side  walls 
and  arch  without  disturbing  this  old  masonry,  which 
became  a  shield  for  the  protection  of  trains. 

The  tunnel  is  751  ft.  long,  and  was  completed  in 
1852.  The  material  through  which  it  is  driven  consists 
mainly  of  horizontal  strata  of  limestone  and  shale.  The 
old  tunnel  was  of  a  narrow  horseshoe  section,  with  a  max- 
imum width  of  13  ft.  8  in.  (below  which  the  sides  sloped 
inward),  and  a  height  of  16  ft.  8  in.  above  the  rails.  It 
was  lined  with  brick.  The  new  tunnel  is  29  ft.  wide  be- 
tween vertical  walls  with  a  central  height  of  22  ft.  above 
the  rails.  The  roof  has  a  radius  of  16  ft.,  with  haunches 
of  8-ft.  radius.  The  concrete  walls  and  arch  are  2  ft. 
thick,  the  latter  reinforced  with  transverse  7/s-m.  steel 
bars  near  the  intrados. 

In  the  first  place,  a  top  heading  about  7  ft.  high  was 
driven  on  the  center  line,  with  its  floor  about  2  ft.  below 
the  level  of  the  intrados  of  the  new  roof  arch  and  3  ft. 
above  the  extrados  of  the  old  arch,  as  shown  in  Pig.  1. 
This  was  well  timbered,  and  then  lateral  drifts  (also  tim- 
bered) were  run  downward  to  reach  the  position  for  the 
wall  plates  of  the  roof  arch  ribs.  The  material  between 
these  drifts  was  then  removed,  and  the  arch  ribs  erected. 
The  excavation  was  then  carried  down  to  the  crown  and 
springing  line  of  the  old  single-track  arch ;  the  wall 
plates  of  the  double-track  roof  timbering  were  supported 
on  posts,  longer  posts  being  set  as  the  work  progressed. 
The  muck  was  hauled  jot  in  small  cars. 

The  old  masonry  was  then  drilled  from  above,  and 
blasted  with  light  charges  during  available  intervals  be- 
tween trains,  the  debris  felling  into  cars  standing  on  the 
tunnel  track.  This  removed  the  masonry  to  the  spring- 
ing line.  A  working  platform  was  then  built  above  the 
clearance  line  for  the  use  of  the  men  in  setting  the  forms 
and  connecting  the  new  tunnel  arch.  Beneath  this  plat- 
form was  a  smoke  shield  of  tongued-and-grooved  plank 
to  protect  workmen  from  the  blast  of  the  locomotives 

Then  the  excavation  was  continued  on  each  side,  leav- 
ing the  old  side  walls  in  place,  the  removal  of  these  being 
the  last  stage.  The  Forms  for  the  side  walls  were  then 
set   and   concrete  deposited,  and    finally   the  arch   tonus 

Were  sel    and    colieivtod. 

Double-Tracking  and  Line  ind  Grade  Revision, 
Paris  to  Winchester 

On  this  section  of  the  line,  the  original  location  in- 
cluded numerous  curves  and  a  rather  broken  profile  Willi 
grades  of  1%,  in  order  to  Eollow  the  contour  of  the  coun- 
try and  avoid  heavy  grading.  The  new  alignmenl  '.in- 
sists of  long  tangents  and  easy  curves,  with  a  maximum 
grade  of  0.3$  opposed  to  northbound  trains  and  0.5$ 
opposed  to  southbound  trains,  as  shown  in  Fig.  2.  As  [\ 
follows  the  general  direction  of  the  original  line  it  inter- 
sects the  latter  at  several  points,  and  is  sometimes  above 

and    sometimes    below    the    old    grade.      Tins    in!  rodn.es 

some  difficulties  in  carrying  on  the  work  wiihout  inter- 
fering with  traffic,  and   in  connecting  up  stretches  of  new 

work  which  are  intersected  by  the  old  Hue. 


I.V.' 
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The  double  tracking  extends  about  a  mile  beyond  Win- 
chester, so  as  i"  include  the  junction  with  the  new  line  to 
the  coal  fields  (noted  below)  and  also  the  widening  and 
deepening  of  a  heavy  rock  cut  south  of  the  town.  At 
present  the  Lexington  &  Eastern  division  crosses  above 
the  main  line,  but  the  change  in  grade  of  the  latter  will 
make  this  a  grade  crossing,  with  connecting  tracks  for 
the  interchange  of  traffic. 

The  track  will  be  laid  with  90-lb.  rails  on  oak  ties  and 
IS  in.  of  stone  ballast.  All  tracklaying  is  done  by  hand, 
o'uble  tracking  the  existing  parts  of  the  line,  the 
material  is  distributed  from  work  trains.  On  the  new 
portions,  it  is  distributed  on  push  ears.  All  tracklaying 
is  done  by  company  force  and  is  under  the  direction  of 
W.  E.  Smith,  Superintendent  of  (.'(instruction. 

Construction  Methods 

Of  the  three  contractors  on  this  Paris-Winchester 
work,  the  Hough  &  Spradlin  Co.  uses  narrow-gage  equip- 


seams   that    weather),   the   new  cut  can   be  carried   very 

idose  to  the  old  line.     In  so uses,  as  at   Paris,  where 

the  cut  is  deep  and  made  in  two  lifts,  the  track  is  shifted 
to  the  first  bench  (about  10  ft.)  and  then  again  shifted 
to  the  final  grade  while  the  second  cut  is  being  made. 
Near  Paris,  the  rock  is  being  used  to  till  a  large  area  for 
the  site  of  a   future  yard. 

It  will  be  seen  from  the  plan  that  the  new  line  inter- 
sects the  old  line  at  several  points.  Where  the  grade  of 
the  former  is  L?  ft.  or  umrc  above  the  latter,  a  temporary 
trestle  will  be  put  in  to  give  an  opening  for  the  operate! 
line.  When  work  is  sufficiently  advanced,  traffic  will  be 
diverted  to  a  section  of  the  new  line,  the  old  track  aban- 
doned, and  the  fill  completed  across  it  by  dumping  from 
the  sides  of  the  trestle.  Where  the  difference  in  elevation 
is  only  5  or  6  ft.,  a  temporary  connection  or  runoff  will 
be  built  to  connect  the  new  and  obi  lines,  while  the  new 
till  is  carried  across  the  old  line. 

Colored  labor  is  employed  almost  exclusively.     In  win 
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Center      Line       of       Highway      Si 
Plan 

Fig.  3    Standard  Design  for  Timber  Highway  Bridges  over  Cuts  ;  Louisville  &  Nashville  R.R. 
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ter,  however,  there  are  manv   Austrians,  but   in  summer 
the  climate  is  too  hot  for  t hem. 

Where  contract  work  is  in  progress  which  involves  the 
u  e  of  the  old  lim    bj   work  t  rains,  the  railwaj   companj 
installs  a  tempora r]    telegraph  stal ion  al   the  1  rai -I.  con 
nection,  with  an  operator  who  keeps  the  contractor  ad- 
\  ised  as  to  1  rain  movement    and  sees  thai  the  line  i 
clear  for  regulat    traffic, 
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just  below  the  level  of  the  bed  of  the  creek.  The  thick- 
uess  of  the  arch  is  3  ft.  6  in.  at  the  crown  and  7  ft.  3  in. 
at  the  ends,  and  it  has  no  steel  reinforcement.  The  para- 
pet walls  are  !>  in.  thick,  with  triangular  buttresses  ex- 
tending to  the  anii.  and  the  wing  walls  are  of  similar  de- 
sign. 8  in.  -thick.  All  these  walls  have  steel  reinforce- 
ment. 

One  of  the  features  of  the  new  work  is  the  elimination 
(if  mad  crossings  at  grade,  highways  being  carried  under 
the  line  by  concrete  subways  or  over  the  line  by  wooden 
bridges.  In  these  latter  structures,  a  bent  on  each  side 
-  a  triangular  truss  span  over  the  tracks,  and  inter- 
mediate bents  carry  the  approaches.  These  bridges  are 
of  creosoted  timber. 

The  standard  design  for  timber  highway  bridges  over 
She  tracks  is  shown  in  Fig.  3.  The  triangular  truss 
ban  is  38  ft.  long,  the  three  chord  members  being  8x10 
in.,  and  the  vertical  6xU  in.  At  the  apex  of  the  truss  is 
in  iron  block  with  a  pin  I'm-  the  hanger  rod  wdiich  carries 
i  tasting  upon  which  rests  the  end  of  a  transverse  beam, 
fhe  floor  stringers  are  in  lengths  of  20  ft.  3  in..  I  lie  ends 
I  resting  on  the  caps  of  the  bents  and  this  beam,  as  shown 
by  tin'  plan.  The  stringers  are  5x16  in.,  spaced  151,4  to 
in.  c.  to  c,  with  a  floor  composed  of  a  single  layer 
of  3x8-in.  planks  laid  *4  in.  apart. 

All     timber     is     yellow 


in  the  coal  measures.  It  is  suggested  that  these  may  he 
checked  by  blasting  along  the  toe  so  as  to  break  up  the 
slippery  stratum  upon  which  the  overburden  rests.  In 
approaching  Irvine  there  is  a  considerable  stretch  of  side- 
hill  cut  along  the  Kentucky  River,  and  so  many  slides 
developed  (through  cutting  into  the  foot  of  the  high 
slopes)  that  it  was  found  necessary  to  relocate  the  line  at 
a  higher  elevation.  One  of  these  extended  so  far  into  the 
river  that  the  U.  X.  Engineers  ordered  its  removal,  and  to 
avoid    further  trouble  the  alignment   was  changed. 

Between  Irvine  ami  Beattyville,  also,  where  the  line 
follows  the  river  and  is  at  the  base  of  similar  steep 
slopes,  numerous  slides  have  occurred  where  the  lowering 
of  grade  summits  lias  resulted  in  cutting  away  the  toe 
of  the  slope  to  a  still  greater  depth.  The  material  is 
mainly  shale,  with  some  soapstone  seams,  and  it  has 
been  proposed  to  dynamite  the  toe  of  the  slope  so  as  to 
break  up  the  smooth  surface  of  stratum  upon  which  the 
upper  mass  of  material  slides  when  a  cut  is  made  across 
it. 

New   Line  to  the   Kentucky   Coat,   Fields 

The  Louisville  &  Nashville  R.R.  has  a  line  from  its 
Cincinnati-Atlanta  division   (described   above)   extending 

(  370  mi.  from 


to  McRobert,  in  southeastern    Kentucky 


""J*  Hew  Line  aad 


pine  creosoted  with  12  lb. 
of  creosote  per  cu.ft.,  except 
that  untreated  timber  is 
used  for  the  floor  and  the 
hand  railing.  Wherever 
i  reosoted  timber  is  used  cut 
or  bored  in  the  field,  the 
new  surfaces  are  mopped 
thoroughly  with  hot  cre- 
osote oil.  Galvanized-iron 
sheeting  is  laid  over  the 
caps,  and  vertically  be- 
ii  the  ends  of  the 
stringer  at  the  middle  and 
ends  of   the   main    span,   so 

that  sparks  cannot  [odg i 

the  caps.  The  dead  load  of  stringers  and  floor  is  aboui 
30  Hi.  per  sq.ft.  The  bridges  are  designed  for  a  live-load 
of  a  l'.'-tcT,  roller  or  Ion  |l,.  per  sq.ft.  of  roadway. 

Si. mm  s 
On    the     Kentucky    lines    there    has    been    considerable 

troubli  i  es.     At  the  norl  !i  i  ad  of  one  of  the  new 

tunnels   for  double  tracking  the  Cincinnati 

line  (near  Ryland)    i  i  mewhal  extensive  slide. 

in    iii' ■  i for    -nine    time,    the   upper 

earth  sliding  on  a  stratum  of  rock.    The  toe 
irlj  half  \v»      i  Licl  in°   Rv  er, 

to  clear  oul   the  channel.     Al   another 
n  c  line  a  (ill  of  loose  rock  has  slipped  and 
and  i  on(  imu     tn  move.      Adding  new   matei 

to  Hie  woi  itinii" 

nt.    The  engineer  in  charge,  M  r.  Laird 
l.o  borrow  material   near  the  toe,  and  build  it    ill1 
10   II.   n  idc  tints 

On  line  to  the  coal   fields   (described  below) 

tin  i.  morons  slides  along  the  1 


Existing  Railways   ~~- 


Alternative  Improvements 

Fig.  4.  Map  of  New  Lixe  and  Impbovements  between  Winchester  and 
Jackson,  Kv. :  Louisville  &  Nashville  R.R. 

unati).  and  in  view  of  important  coal-mine  develop- 
ments near  the  end  of  this  line  (in  Letcher  Count}  I,  ex- 
able  operating  conditions  and  greater  i  raffle  capacil  j 
improved   line  will  be  single-track  througl 

This  work  is  shown  on  the  map.  Fig.    I.     The  present 

route  is  l>\  the  Lexington  a   Eastern  R.R.  (  L.  &   V  R.R. 

"  i    from  Wim  hester,  on  the  main  line,  to  Jai 

I  73   mi.),  and   thence   to   McRobert,    1 75   mi.  from 

Winchester.    On  tl  L.  &  E    R.R.  line  to  Jackson 

as    !?'.     The   improvemenl    i  a  new 

26-mi.  low-grade  line  from  Winchester  l"  [rvi 

other  branch  of  the  L.  <S   V  R.R.,  and  then  im 
'us  branch  along  the  Kentucb  >m  ]  n  ine  to 

I    md  Jai  kson    1 56   mi.),  makin     a 
d.     This  branch   is  the  old    Rii  b 

i id,    \  ii  holasi  ille,  R.R, ;    j|    is 

as   the    Louisville   &    Atlanta    R.R.,   and  is 

Coal   trains   for   the    run    to  C 

On  the  new   line  from  Wii  Irvine,  the  max- 

imum grade  is  0.  I',' ,  and   the   -: 

A  line,  the  maximum  grade 
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will   be   0.3%    against    loaded    trains    (northbound)    and 
0.5*  <  against  southbound  trains. 

Beyond  Irvine  there  will  be  no  material  change  for 
a  considerable  distance,  the  location  following  the  steep 
side-hill  ground  close  to  the  Kentucky  River,  and  the 
topography  is  such  that  it  affords  little  opportunity  for 
changing  the  location.  At  two  points  (A  and  B),  how- 
ever, future  cutoffs  have  been  proposed  to  eliminate  long 
loops  following  the  windings  of  the  river,  but  each  of 
these  would  require  two  bridges  over  the  river  and  heavy 
excavation   and   tunneling  across  the  spurs.     At  a  loop 


Block 
'"9 


Fig.  •">.  Standabd  Cboss-Section  foe  Single-Teack 
Tunnels;  Louisville  &  Nashville  R.E. 

where  Contrary  Creek  enters  the  river  the  alignment  will 
he  slightly  changed  and  the  grade  reduced.     A  little  be- 
yond this,  and  jusl  wot  of  Beattyville,  begins  a  9-mile 
h  of  improvement,  which  includes  a  cutoff  leaving 
the  preseni  line  a1  Maloney,  where  ii  crosses  to  the  south 
river  and  makes  a  direel   run,  recrossing  the 
Lthol,  and  rejoining  the  preseni   line  at   thai 
place.    This  will  eliminate  the  preseni   indireci   route  by 
way  of  Beattyville  Junction  and  also  a  winding  stretch 
of  line  on  ihc  north    ide  of  the  river. 
The  profile  between   [rvine  and   Beattyville  originally 
of  1 .259?  and  1 .7',' .  bul  Mir  profile  m\] 
■■    ing    .i    mai imum   of   0.3^ [ 
westbound  and  0.5'  lound.    The  improvemeni  con- 

largely  in  lowering  the    ummii     in  shale  cuts,  and 

there  ;  deal  of  1  rouble  Fr slides  in  these 

sidehill  cuts.     Th<    heaviest   i  ul    i     130  Ft.  deep  on  the 

line,  hui  the  deepening  of  the  cul  will  be  cheaper 

than  hiiildin 

At  Aihol.  the  line  leave    the  Kenl  m  I     Eti  er,  and  from 

I  mainly  in  i  lighl 

i  ment,  and   in   relaying  the  I  rack 


i    being 
up  the 


with  DO-lb.   rails  on   stone  ballast.     This  work   i 
done  by  company  force. 

A  large  yard  will  be  built  at  Irvine  for  making 
owned  by  the  Louisville  &  Nashville  R.R. 

Tunnels 

There  will  be  four  tunnels;  two  on  the  new  Win- 
chester-Irvine line  and  two  on  the  Beattyville-Athol  cut- 
off.  One  of  these  latter  will  replace  an  existing  tunnel 
in  loose  material  which  has  given  considerable  trouble. 
The  new  one  will  be  parallel  with  and  at  a  short  distance 
from  the  old  one  (with  the  center  lines  only  25  ft.  apart) 
but  at  a  lower  elevation,  where  it  will  be  in  a  solid  for- 
mation.    The  longest  tunnel  has  a  length  of  800  ft. 

The  tunnels  are  of  the  company's  standard  section, 
shown  in  Pig.  5,  with  a  clear  width  of  16  ft.  on  tangents 
and  a  height  of  22  ft.  above  the  rail.  The  area  of  excava- 
tion is  495.02  sq.ft.  The  timbering  consists  of  LO-inJ 
round  posts  carrying  the  wall  plates  for  the  arch  blocks, 
upon  which  is  3-in.  lagging.  The  posts  and  blocks  are 
spaced  4  ft.  c.  to  c.  All  spaces  outside  the  timbering  are 
packed  with  hard,  thin  ledges  of  limestone,  including  the 
space  between  the  lagging  and  the  concrete.  The  con- 
crete lining  is  18  in.  thick.  An  interesting  detail  is  the 
concrete  ditch,  with  curb  wall  to  retain  the  ballast. 

The  quantities  per  lin.f t.  of  tunnel  are  as  follows  :  ( 1 ) 
excavation,  18.33  cu.yd. ;  (2)  concrete,  .'5.54  cu.yd.  with 
posts  10  in.  diameter  or  3.48  cu.yd.  with  posts  10x10 
in.;  (3)  timber,  206  or  243.5  ft.  h.m.,  with  posts  as 
above.  The  end  of  one  tunnel  is  on  the  spiral  of  a  4° 
curve,  and  the  half-width  (and  roof  radius)  increases 
gradually  from  8  ft.  on  the  tangent  to  8  ft.  51/2  in.  on  the 
curve,  while  the  offset  between  center  lines  of  tunnel  and 
track  reaches  a  maximum  of  0.479  ft.  at  the  P.  C.  C. 
The  floor  of  the  tunnel  is  also  dressed  to  a  slope,  as  shown 
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Fig.  6.  Conobete  Pedestals  foe  Viaduct  Bents 

(Howabd  Ceeek   Viaduct);   Louisville  & 

\  \sn\  ii.i.i    R.R. 

(The   vertical   bars  are    [ Enforcement    against    stress  due 


foi    relnfoi  cement    aga  Inst 
wind    pressure.) 
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smaller  cross-section,  to  Facilitate  giving  the  track 
[uisite  supereleval  ion. 

BhIDGI  S     \  \n    (  lULVEHTS 

will  he  Five  steel  viaducts  on  the  new  line  to 
These  will  be  350  to  t800  Ft.  long,  the  highest 
Red    River)   having  its   rails   160  Fl.  above  lo'w 
el.     This  has   10-ft.  tower  spans  with  HO-  and  80 


Then 
I  r\  inc. 

fai   the 

water  le 

Ft.  intermediate  spans:  and  n  central  deck  truss  span  of 

200  Fl.  carried  by  towers  with  triangular  bents.    There 

will  be  very  Few  truss  spans  on  Ihe  line. 

The  n erous  ordinary  l resiles  on  the  old  lines  arc 

being  filled,  bul  the  Lexington  &  Eastern  has  some  ere 
o  oted  pile  trestles  with  ballasted  Boors  and  these  arc 
being    lefl    in    place.     There   are   Borne    road   crossings 
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led    by  creosoted  stringers  laid  about  6  in.  apart  ami 
ring  a  plank  and  ballasted  floor. 

The  typical  design  of  pedestals  for  the  viaduct  tow- 
is  shown  in  Fig.  6,  showing  pedestals  for  the  Howard 
eek  viaduct  between  Winchester  anil  Irvine.  Tin-  is 
DO  ft.  long  and  170  ft.  above  the  water.  A  rather  un- 
lal  feature  is  the  use  (if  vertical   reinforcing  bars,  the 
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Cl'I-VERT  WITH   SlDE  WALLS   SrrPORTED  OX  PlPE   POST 
WITH  CONCBETE:    LOTJISVIltE  eV"   Xashville  E.R. 


purpose  of  which  is  to  resist  tensile  stress  due  to  hori- 
zontal wind  pressure.  These  are  %-in.  twisted  square 
-  spaced  6  in.  apart  and  3  in.  from  the  surface  on  all 
four  sides.  All  pedestals  are  square,  with  exposed  edges 
rounded  or  chamfered,  and  all  are  carried  down  to  rock 
foundation.  Particular  care  is  taken  in  locating  and  se- 
curing the  anchor  bolts,  and  they  are  required  to  be  set 
within  -jV  in.  of  their  true  position.     Heavy  timber  tem- 


plab  -  are  used  to  prevent  displacement  of  the  bolts  when 
depositing  concrete,  the  templates  being  accurately  bored 
and  set  and  securely  braced.  At  least  three  check  meas- 
urements on  the  position  of  each  group  of  anchor  bolts 
are  made  before  the  concreting  is  finished,  the  third 
measurement  being  made  when  the  concrete  is  within  2 
ft.  of  the  top  of  the  pedestal. 

Ordinary  cast-iron  pipe  in  12-ft. 
lengths  is  used  for  drainage  openings 
under  embankments  over  20  ft.  high, 
while  cast-iron  lock-joint  culvert  pipe 
in  3-ft.  lengths  is  used  under  banks 
of  less  height.  Rectangular  culverts 
of  concrete  are  of  various  sizes,  from  a 
minimum  of  1x4  ft.  to  a  maximum 
span  of  Hi  ft.  Concrete  arches  for 
roads  and  waterways  are  used  from  a 
minimum  of  10-ft.  span  up  to  50  ft. 
and  even  80  ft.  Plain  concrete  is  used 
for  arches  up  to  24-ft.  span  (and 
for  larger  spans  springing  directly 
from  the  rock),  while  the  wings  and 
parapet  walls  are  of  reinforced  con- 
crete. Foundations  are  required  to 
be  capable  of  sustaining  a  pressure 
of  4000  lb.  per  sq.ft.  without  set- 
tlement. All  reinforcement  is  of 
cold-twisted  steel  bars,  and  all  U-liars  or  stirrups  have  a 
3-in.  hook  at  the  end  of  each  leg.  Where  a  road  subway 
has  a  concrete  floor,  paving  must  be  placed  and  main- 
tained on  this  to  protect  the  concrete  from  wear. 

Culvert  ox  Concrete  Posts — In  one  case  where  a 
culvert  was  supposed  to  have  a  rock  foundation,  a  sharp 
curve  was  found  in  the  rock  so  that  part  of  the  middle  of 
the  culvert  was  over  soft  material.     The   position   could 
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not  be  changed  as  the  contractor  was  ready  to  build  the 
fill.  A  method  of  supporting  this  part  of  the  culvert  on 
concrete  posts  was  proposed  by  II.  II.  Cartwright,  As- 
sistanl   Engineer,  and  carried  into  effect. 

Along'  the  lines  of  the  side  walls,  10-in.  and  12-in.  well 
casing  was  driven  to  a  solid  foundation,  and  the  silt 
pumped  out.  Then  the  pipes  were  filled  with  concrete, 
and  when  this  had  set  the  culvert  was  built,  its  floor  be- 
ing heavily  reinforced.  Under  one  wall  there  are  eight 
of  these  posts,  10  to  13  ft.  apart.  Under  the  other  wall 
only  one  post  was  required.  Steel  bars  inserted  in  the 
pipes  project  upward  into  the  side  walls. 

Soundings  were  taken  to  ascertain  the  depth  to  rock. 


S"Bars,  l5Lz"hnq,  S'CioC- 


Half    Eleva+ion 


„    ^  Cutoff . 

Part  Wan- 

Longitudinal      Section       en&. 


Fig.  9.    Standard  Type  of  Box  Culvert,  Louisville 
&  Nashville  R.R. 

Each  pipe  was  driven  in  two  lengths  for  convenience  in 
handling  and  an  improvised  wooden  piledriver  was  used 
to  drive  the  pipe.    This  construction  is  shown  in  Fig.  7. 

I  )<>(  ii i.i:- 1  > i  <  k  Si  bwat — Another  special  form  of  un- 
der crossing  is  a  double-deck  concrete  subway  of  the  bos 
type.  The  lower  compartmenl  is  L2x6V2  Et.j  and  carries 
a  creek,  while  the  upper  compartment  is  12x13  ft.  and 
carries  a  highway.  The  former  is  considerably  longer 
the  latter,  the  road  diverging  from  the  line  of  the 
culver!  as  soon  a-  it  has  passed  under  the  fill.  This 
1 1  ucture  i-  show  n  in   Fig.  8. 

Bo     Culverts     The  standard  type  of  reinforced-con- 

eiete   l,ov   eiihei'l    or    underpass    ie   a    b03    Culver!     IU\||I/L, 

ft.,  with  a  din.  macadam  pavement.  Kit:.  9  show  the 
Btandard  8x6  ft.  culvert,  used  with  a  depth  of  cover  of 
,„,t  |,  '      ft.     The  quantities  for  thie   latter  are 

riii  fo <ot]  •>  to  »         a  to30         iota  i" 

s-'i.l.   w.ll       r  17  20 

'  i  17  20 

I. Bo  -  'i7 

i    .1  i     0  I   76  i    ' 

IS   67  IS   57 

Kl  !  04  •!,-  o  • 

1.80 
12.80  172.60  S472.60 

\i;,  hi  i,  i  i  ■  ■'    I         ol    an  Ii  i  mI 

foundal ion    i     ho\i □  in  Fig.  10,  which 


represents   the  design    for   20-ft.   span,   with   a    miniinui 
and  maximum  cover  of  '■'<  ft.  and   15  ft.  from  extradoa  ttj 
subgrade.    The  concrete  for  such  structures  is  a  1  :  ''VC: 
mixture. 

Construction  Work  ox  the  Winchester  &  Irvine 
Line 

The  contract  for  the  new  low-grade  line  between  Win' 
Chester  and  Irvine  was  awarded  by  the  L.  &  X.  R.R.  tii 
Winston  &  Co.,  of  New  York,  in  June,  1912.  This  coil 
tract  covers  all  of  the  work  necessary  to  complete  tin 
roadbed  to  subgrade,  with  the  exception  of  the  stee 
superstructures  for  viaducts.  It  is  for  a  single-trad 
line  with  roadbed  21  ft.  wide  in  cuts.  The  length  oi 
the  new  road  is  a  little  over  26  miles.  The  maximun 
grade  is  0.4%  opposed  to  westbound  and  0.5%  oppos© 
to  eastbound  trains,  with  short  and  easy  curves.  Thi 
general  direction  of  the  road  is  north  and  south,  whili 
the  general  direction  of  the  drainage  is  from  east  to  west 
For  particulars  of  the  construction  work  we  are  indebtei 
to  Roswell  D.  Trimble,  of  the  contracting  company. 

The  total  amount  of  open-cut  excavation  on  this  work 
will  be  about  2,000,000  cu.yd.,  of  which  about  60%  is 
solid  rock,  20%  loose  rock,  and  about  20%  earth.  Thert 
are  two  tunnels  through  thin  stratified  limestone;  one 
is  550  ft.  and  the  other  670  ft.  long.  The  concrete  work 
amounts  to  about  22,000  cu.yd. 

Owing  to  the  very  heavy  work  required  and  a  time 
limit  for  completion  in  18  months,  it  was  necessary  that 
a  large  number  of  shovels  should  be  placed  on  this  work. 
As  all  of  the  heavy  work  was  on  the  interior  sections, 
with  a  very  rough  country  between  these  sections  and 
existing  railway  lines,  the  problem  of  placing  shovels  on 
the  work  was  very  serious,  and  caused  some  contractors 
to  hesitate  about  undertaking  the  work  at  a  close  figure. 

On  going  over  the  work,  preparatory  to  making  a  bid, 


Mai  Height 


M^    k4^    * 

k— 5-'-4s io'- 

Minimum  Height     I     ^- 

Maximum  Height 
*?^ij<-->t     Half  Sec+ions    of    Arch- Ring 


Mm.  Hekjtit\ 
Half    End     Elevations 

Fio.  in.  Standard  Design  of  Concrete  Arch  Culvert 
of  20  Ft.  Sew;  Louisvilli   &   Nashville  R.R. 

M  r    Trimble  found  thai   for  a  distance  of  about    15  mi, 
from    the    Irvine  end.  the  line   was   located   nol   over   Ihree 

miles  from  the  Kentucky    River,     II nceived  the  idea 

of  utilizing  the  river  lo  transport   shovels  and   plant  to 

points  i 'est  lo  where  ii  was  desired  to  operate  them, 

(in  the  contract  being  awarded  to  his  company,  he  re  moil- 
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eled  a  shaiiow-draft  lighter  for  this  purpose  and  built 
a  terminal  for  loading  at  Ford,  Ky..  where  the  Kentucky 
Central  Division  of  the  L.  &  N.  R.R.  crosses  the  Ken- 
tucky River.  By  this  method,  11  of  the  shovel  plants 
were  placed  on  the  work.  Xine  of  these  were  65-  and  70- 
ton  machines,  and  two  were  45-ton  machines.  Six  of  the 
plants  had  standard-gage  train  equipment,  and  five  had 
narrow-gage  equipment. 

I  hie  to  the  care  in  making  preparations  for  transport- 
mi!  I iv  water  and  providing  in  advance  for  all  possible 
contingencies  this  work  was  accomplished  successfully 
without  any  accident  or  loss.  The  movement  was  made 
in  very  much  less  time  and  at  very  considerably  less 
than  would  have  been  possible  had  the  outfits  been 
moved  across  country.  The  best  record  was  two  weeks 
for  placing  (at  cut  ready  to  start  work)  a  shovel  plant, 
including  trains  and  other  equipment.  Had  this  outfit 
been  moved  across  country  the  distance  would  have  been 
16  miles  o^er  hilly  country. 

Mr.  Trimble  states  that  when  the  intention  to  move 
shovels  on  lighters  was  made  known,  it  was  claimed  that 
this  was  too  risky  and  would  be  a  failure.  The  work  was 
undertaken  in  the  face  of  such  discouraging  opinions, 
"and  now  everyone  says  of  course  it  was  the  right  way  to 
place  these  shovels  on  the  work." 

Midway  between  Winchester  and  Irvine  the  road 
crosses  the  Red  River  on  a  steel  viaduct  1780  ft.  long  and 
190  ft.  high  from  bed  of  river  to  base  of  rail.  There  will 
be  four  other  viaducts  from  360  to  1235  ft.  long,  90  to 
llo  ft.  high  to  base  of  rail. 

From  Winchester  to  the  Red  River  the  rock  is  a  lime- 
stone formation.  From  the  Red  River  to  Irvine  the  rock 
is  a  hard  bastard  sandstone  in  heavy  ledges  and  boulder 
formation.  Considerable  hard  flint  is  embedded  in  this 
rock,  making  it  difficult  to  drill.  It  breaks  up  in  heavy 
masses,  requiring  constant  mud-capping  and  block-holing 
tn  reduce  it  to  a  size  that  steam  shovels  can  handle.  Un- 
derlying this  rock  is  soapstone  to  a  considerable  depth. 

The  work  has  required  an  excessive  use  of  explosives. 
and  40%  nitro-glycerin  dynamite  has  been  used  exclu- 
sively, except  in  tunnels.  Even  where  blasting  powder 
could  ordinarily  be  used  to  advantage,  particularly  in 
the  soapstone,  it  was  not  practicable  to  use  it  here  on 
account  of  the  holes  being  too  wet. 

There  arc  no  very  large  cuts,  the  largest  being  about 
135,000  cu.yd.,  but  many  contain  from  20.000  to  80,000 
cm. yd.  The  cuts  are  comparatively  short,  but  have  steep 
approaches,  making  it  difficult  to  excavate  the  top  lifts 
with  shovels.  The  deepesi  open  cut  is  108  ft.  in  depth. 
The  ordinary  fills  are  made  generally  by  dumping  from 
temporary  trestles.  These  have  two-post  bents  of  round 
timbers  or  poles,  with  log  caps  and  stringers  and  a  pair 

of    pole    braces    from    the    top    of    each    lie:.'    to    the    foot   of 

the  adjacent  bent. 

With  few  exceptions  the  fills  are  not   long,  but  deep: 
many  of  them  being  from  50  u>  90  ft.  in  depth.  Owing 
io  ibis  depth,  it  was  impossible  to  use  trestles  I'm-  dump- 
ing material  from  trains,  and  three  aerial  dumps  or  cable 
dump-  of  Ion-  -mil  600-ft.  -pan  have  been  used  with  sali-- 
factory  results.     These  cable  dumping  bridges  were  de- 
and   illustrated   in  our  issue  of  Xov.  20.   L913. 
Owing  to  the  heighl  and  abrupt   nature  of  the  ground 
at  mo-i  oi'  the  cuts,  it  has  been  very  difficult  to  operate 
■  wavating   the   top   lifts.      Hoists   have  been 
or  pulling  up  and  lowering  tram-:  also  Locomotives 


operated  on  down  grades  at  the  further  side  of  the  cut 
and  connected  with  train  by  cable.  Another  method  was 
to  -nt  in  shovels  on  the  lower  lift  and  spot  the  cars.  All 
of  these  methods  have  been  slow,  but  the  best  results  have 
been   obtained  by   locomotives  with  cables. 

The  work  is  being  handled  with  sub-contractors,  and 
it  is  expected  to  complete  the  contract  this  year. 

Tlhe  IResm©^®!  of  Eiroim  sisad  Mavjm= 
gfgvEaess  frofflffi  Waiter 

The  perplexing  problem-  associated  with  the  removal 
of  iron,  or  iron  and  manganese,  from  underground  water- 
supplies  were  clearly  explained,  some  interesting  recent 
experiments  in  1913  at  Cohasset,  Middleboro  and 
Brookline,  Mass.,  were  described  and  deferrization  plants 
built  for  Cohasset  and  MidJhboro  in  1013  were  de- 
scribed in  a  paper  by  Robert  Spurr  Weston,  of  Boston, 
Mass.,  read  before  the  ATew  England  Water  Works  As- 
sociation on  Feb.  n.  1014.  The  experiments  were  con- 
ducted and  the  plants  designed  by  Mr.  Weston.  The 
somewhat  lengthy  paper,  presumably  with  illustrations, 
will  appear  in  the  Journal  of  the  Association.  We  give 
lure  an  abstract  of  the  paper  and  include  practically  all 
of  Mr.  Weston's  description  of  the  plants  designed  to 
treat  the  water-supplies  of  Cohasset  and  Middleboro. 

In  opening  his  paper,  Mr.  Weston  stated  that  since 
<  'harlottenburg,  Germany,  in  1874,  freed  its  water-sup- 
ply from  iron  by  aeration  and  filtration,  the  practice  lias 
been  adopted  by  many  other  cities,  especially  in  Germany. 
Besides  (harlottenburg  the  German  cities  include  Berlin. 
Hamburg,  Breslau,  Dresden,  Leipsic,  Kiel,  Brunswick, 
Hanover  and  others.  In  the  United  States  iron-removal 
plants  had  been  built,  prior  to  1913,  at  Reading  and 
Marblehead.  Mass..  Far  Rockaway,  N".  Y..  several  places 
on  the  Xew  Jersey  Coast  [including  Asbury  Park.  At- 
lantic Highlands  and  Keyport.— En.  | .  Garretsvillc,  Ohio, 
West  Superior,  Wis.,  Richmond,  Mo.,  and  a  few  other 
places.* 

The  Problem  of  Deferrization 

The  iron-removal  problem,  in  its  simplest  form,  can 
be  solved  by  (1)  aeration  to  oxidize  "the  iron  from  the 
soluble  unoxidized  form  to  the  insoluble  oxidized  form, 
or  from  ferrous  to  ferric  hydrate,"  and  (2)  by  filtration 
to  remove  the  precipitate.  Difficulties  arise  with  precipi- 
tation (not  with  oxidation)  when  "interfering  sub- 
stances" arc  present  in  sufficient  amounts  to  "prevent  the 
precipitation  of  the  iron,  holding  it  in  the  semi-soluble 
or  colloidal  form,  and  making  its  removal  by  filtration 
difficult.  Three  causes  of  interference  explained  by  .Mr. 
Weston  are  carbon  dioxide,  organic  matter  and  manga- 
nese. 

Carbon  Dioxide— Like  other  acids,  carbon  dioxide  in- 
terferes with  the  precipitation  of  ferric  hydrate.  It 
must,  therefore,  be  reduced  as  much  as  is  practicable 
where  iron  is  to  be  removed.  In  the  case  of  waters  of 
pculiar  organii  composition,  a-  those  from  beneath  al- 
luvial or  marshy  lands,  "aeration  can  be  carried  so  far 
as  io  make  it  impossible  to  coagulate  the  oxidized  iron 
before  filtration,"  as  witness  Reading,  Mass.,  and  W.-i 
Superior,  Wis. 

''  ""■••"'  plants  have  b described  in  our  columns 

:.s    follows     Asbury    Park,    Atlantl      Highlands    and    Kevnort 

Rockaway 
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Organic  Matter — Some  kinds  of  organic  matter  as- 
sist precipitation  of  iron  and  the  iron  acts  likewise  on  the 
organic  matter.  Other  kinds  hinder,  apparently  all  the 
more  when  relatively  fresh.  As  with  carbon  in  acid,  so 
with  organic  matter,  particularly  "new  matter  or  that 
rich  with  humic  acid,"  aeration  may  be  carried  too  far. 
In  such  cases  the  use  of  the  usual  form  af  aerator  may 
be  objectionable ;  or  at  least  it  may  be  preferable  to  give 
the  water  what  may  be  termed  contact  treatment  by  pass- 
ing it  through  broken  stone  or  coarse  coke,  submerged. 

Manganese — Little  attention  was  paid  to  manganese 
until  1906  when  this  substance  rose  to  220  parts  per  mil- 
lion in  the  well  water  supplied  to  Breslau  [see  Eng. 
News,  Oct.  4,  1906].  Manganese  in  water-supplies  has 
rarely  been  reported  in  the  United  States.  The  substance 
is  closely  related  to  iron,  chemically,  but  "reacts  and  pre- 
cipitates more  slowly,  and  it  possesses  the  power  of  pre- 
venting the  removal  of  the  last  traces  of  iron"  unless  the 
manganese  be  removed  with  the  iron. 

Deferrizatiox  Experiments  in   1913 

During  1913,  Mr.  Weston  conducted  iron-removal  ex- 
periments for  the  Cohasset  Water  Co.  and  the  towns  of 
Middleboro  and  Brookline,  all  in  Massachusetts.  He  sub- 
mits the  accompanying  table  of  analyses  of  these  waters, 
and  comments  on  them  as  follows: 

ANALYSES   OF  WELL,   WATER    FROM    COHASSET,   BROOK- 
LINE    AND    MIDDLEBORO,    MASS. 
(Parts    per   million) 

Cohasset  Brookline     Middleboro 

Well  Wells  Well 

Source   of   sample  Averages 

Turbidity — silica    standard     ..3.0  4.0  11.0 

Color — platinum    standard    ...    41.0  29.0  410c 

Oxygen    consumed     5.6  1,?§,                  ?•?.„ 

Nitrogen  as:   Free  ammonia..      0.052  0.061                 0.049 
Albuminoid 

ammonia-total      0.097  fi.Oss                 0.046 

Nitrites     0.000  0.001                 0.001 

Nitrates     0.04  0.19                   0.42 

Chlorine     14.3  S.5                      6.6 

Alkalinity    30.0  40. J 

Hardness   by   soap   method...    16.0  4|-L  25?r. 

Iron.    Fe    0.73  0.60                   1.49 

iK- on    evaporation:    total   80.0  105.0  68. 0 

Manganese,    Mn    0.23  0.26                  0.75 

Carbon      dioxide       (free      and 

half   bound)     49.82  31.8  45.0 

Dissolved    oxygen    1.58  l.ii                   A.QZ 

The  remarkable  fact  about  the  above  waters  is  the  simil- 
arity of  many  of  their  characteristics;  they  have  about  the 
same  turbidity,  color  and  free  ammonia;  they  are  all  soft, 
contain  little  mineral  matter  and  their  chlorine  content  is 
what  one  would  expect  from  their  location.  They  differ  in 
the  amounts  of  oxygen  consumed,  albuminoid  ammonia,  ni- 
trates, iron,  manganese  and  carbon  dioxide;  it  is  these  dif- 
ferences  which   are  significant. 

The  Cohasset  water  is  the  mosl  difficult  to  treat.  Its 
chief  interfering  substance  is  organic  matter,  but  in  ad- 
dition carbonic  acid  gives  trouble.  Both  organic  matter 
and  manganese  interfere  at  Brookline,  bu1  the  difficulty 
hnc  i  I,.. i  so  much  Hie  interfering  bodies  as  the  small 
amount  of  iron— it  is  easier  I"  precipitate  five  parts  of 
iron  than  one  part.  At  Middleboro,  the  chief  interfering 
nb  tance  \i  manganese. 

I  m    the   ( !oha    i  I    e  perimi  al     aeration,  aeration   and 

partly    abmerged  Btone,  and  filtration  were  tried,  as  well 

me  or  all  ..I   these  combined  with   (1)  sulphate  of 

alumina;   (2)   this  and  soda   ash;    (:■>)    these  two  and 

bing   powder;   (I)    bleaching  powder  alone  and   (5) 

with  sulphate  "i  alumina. 
The  Brookline  experiments,  conducted  jointly  by  F.  F. 

1    Mi.   We  ton,  were  with  aeration,  coagulation 

i  .   'a,,  end  with  the  same  plus  a  coke  trickier 

n  the  aerator  ami  the  coagulation  basin. 

6-  and    LO-ft.  depths  were  tried.     The 


Brookline  experiments  had  not  been  completed  when  Mr. 
Weston  read  his  paper. 

At  Middleboro,  experiments  previously  made  by  the 
Massachusetts  State  Board  of  Health  with  aeration  and 
filtration  were  continued,  with  a  stone  trickier  inserted 
between  the  two,  and  with  consideration  given  to  the 
manganese  content  of  the  water. 

The  Cohasset  Plaxt 

The  first  two  Cohasset  experiments  were  made  by  the 
Norwood  Engineering  Co.,  with  the  assistance  of  A.  L. 
Gammage,  of  Mr.  Weston's  office.  Later  in  1913,  plans 
for  an  iron-removal  plant  for  Cohasset  were  made  by  the 
company  named  and  a  contract  for  its  construction  was 
let  to  that  company.  Water  will  pass  from  an  aerator 
onto  a  trickier  of  coarse  coke  10  ft.  deep,  designed  to  op- 
erate at  a  rate  of  7  5,000,000  gal.  per  acre  per  day.  The 
trickier  will  be  piped  to  work  submerged,  partly  sub- 
merged or  nonsubmerged.  hut  probably  it  will  be  oper- 
ated partly  submerged.  From  the  trickier  the  water  will 
pass  to  a  small  subsiding  basin,  which  like  the  trickier 
is  located  beneath  the  aerator.  The  settled  water  will  go 
to  three  standard  mechanical  filters  and  their  effluent 
water  will  pass  to  a  basin  beneath  the  filters.  At  times 
but  little  aeration  will  be  possible  if  the  iron  and  color 
are  removed,  but  the  contact  period  must  not  then  be 
reduced. 

The  Middleboro  Plant 

Mr.  Weston's  description  of  this  plant  may  be  quoted 
as  follows : 

The  design  of  the  Middleboro  plant  was  made  during  the 
experiments  and  the  plant  was  built  during  the  summer  of 
1913.  The  contractor  for  the  main  structures  was  the  Briggs 
Engineering  &  Construction  Co.,  of  Providence,  R.  I.,  and 
the  low-lift  pump  was  supplied  by  the  Power  Equipment 
Co.,  of  Boston.  The  details  of  the  design  and  construction 
were  worked  out  and  supervised  by  G.  A.  Sampson,  with 
T.  F.  Dorsey  as  resident  engineer.  The  plant  consists  of  the 
following  parts: 

A  De  Laval  steam-turbine-driven  centrifugal  pump,  hav- 
ing a  capacity  of  1,000,000  gal.  a  day.  This  pump  takes  water 
from  the  present  well  and  discharges  it  on  top  of  a  pile  of 
coke — a  so  called  trickier — through  a  number  of  sprinkling 
nozzles. 

A  trickier  built  of  concrete,  30  ft.  in  diameter,  outside 
measurements,  and  containing  10  ft.  of  coarse  coke  supported 
upon  a  concrete  grillwork,  above  the  true  bottom.  The  wa- 
ter from  the  trickier  falls  upon  its  true  bottom  and  flows 
through   a    pipe    into    the    settling    basin. 

The  settling  basin  is  built  of  concrete  and  has  a  capacity 
of  40,000  gal.  It  is  covered  with  a  concrete  roof  and  earth 
to  prevent  freezing. 

From  the  settling  basin  the  water  flows  into  the  two 
compartments  of  the  filter,  having  a  total  area  of  0.1  acre. 
These  filters  are  simply  concrete  basins  with  groined  roofs, 
covered  like  the  settling  basin  with  earth  to  prevent  the 
freezing  of  the  water  in  winter.  On  the  bottom  of  the  filtel 
are  laid  tile  underdrains  covered  with  12  in.  of  graded  gravel, 
supporting    in    turn    3    ft.    of   medium-sized    sand. 

From  the  two  filters,  the  water  flows  into  a  regulator 
house  In  which  are  located  all  of  the  valves  and  gages  for 
operating   and    regulating    the    filters. 

From  the  regulator  house  the  water  flows  Into  a  filtered 
water  basin  which  holds  48,000  gal.  This  is  large  enough 
to  enable  the  pumps  and  filters  to  operate  regularly  and  to 
supply  the  hydrants  during  ordinary  fires.  For  Are  purposes 
this  supply  Is  at  the  rate  Of  it  least  1,000.000  gal.  In  24 
hours,  or  twice  this  amount  during  one  hour.  The  present 
consumption  Is  about  335,000  gal.  per  day,  and  the  maximum 
consumption   for  any  one  day   has   been   S73.000   gal. 

AERATOR  AND  TRICKLER — The  ni!rator  consists  of  a 
system  of  piping  connecting  the  discharge  from  the  low-lift 
pump  with  37  2-ln.  nipples.  On  each  nipple  Is  screwed  i 
cap    drilled    with    24     A -In.    holes    and    pressed    to    make    the 

,,,,,..,      res  and  the  axes  of  the  holei  radial     These 

discharge   upward,   discharging   the   water   on   the  sur- 
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iface   of  a   layer   of   coarse    coke,    10    ft.    deep,    contained    in    a 
concrete    tower    2S.3    ft.    in    diameter. 

The  coke  is  supported  upon  2x6-in.  reinforced-concrete 
'beams  spaced  2  in.  apart  and  supported  upon  a  berm,  6  in. 
wide,  around  the  inside  of  the  trickier  wall  and  also  upon 
four  cross  walls,  6  in.  wide,  resting  on  the  floor. 

The  floor  slopes  to  a  channel  leading  to  the  18-in.  cast- 
(iron  pipe  which  connects  with  the  subsiding  basins  and 
loiters.  A  shear-gate  provides  for  the  closing  of  this  outlet, 
[when  the  trickier  may  be  filled;  then  the  valve  may  be 
opened  quickly  and  the  excess  of  accumulation  in  the  coke 
flushed  out,  through  the  subsiding  basin  and  into  the  drain, 
jit  is  not  expected  that  flushing  will  be  required  oftener  than 
!  once   a   year. 

FILTERS  AND  APPURTENANCES — The  two  filters  have 
i  no  doors  and  runways,  but  special  sand  boxes  have  been 
i  designed,  into  which  the  sand  removed  by  scraping  is  dumped 
land  washed  out  into  bins  placed  outside  the  filter.  The  sand 
used  in  the  filters  had  an  effective  size  of  0.31  mm.  and  a 
uniformity  coefficient  of  1.S0.  It  was  a  natural  bank  sand 
which   did   not   require  washing. 

The    regulating    devices   are    of    the    orifice    type.      Indicat- 
ing rate-  and  loss-of-head  gages  are  provided  for  each  filter. 
COST — The  complete   plant   has  cost  about   $18,000,   includ- 
ing engineering. 

RESULTS — The  filters  were  started  on  Sept.  26,  1913.  They 
had  been  raked  twice  and  scraped  once  prior  to  Jan.  12,  1914. 
The  yield  for  this  first  run  was  40,000,000  gal.,  or  400,000,000 
gal.  per  acre  per  day.  The  filters  have  been  in  operation  so 
short  a  time  that  the  effluent  varies  in  quality  considerably, 
particularly  just  before  and  after  scraping  or  raking  the 
filter.      The   average    results  are   as   follows: 

AVERAGE       RESULTS      OF      OPERATION,      MIDDLEBORO; 

FIRST    RUN,    SEPT.    26,    1913,    TO    JAN.    12,  1914 

(Parts    per    million) 

Well       Settling  basin       Filter 

Determination                                                        effluent  effluent 

Color     4S.0                   22.0  5.0 

Turbidity     5.0                     S.O  1.0 

Iron     1.62                   0.46  0.17 

Manganese     0.67                  0.36  0.27 

Hardness*    27.3                   23.4 

Oxygen    consumed    1.79                   1.53  1.05 

Carbon    dioxide*    41.0                    4.2  4.6 

Dissolved   oxygen*    2.95                10.20  9.55 

*One   determination. 

General  Conclusions 

The  diversity  of  character  shown  by  different  waters 
and  the  consequent  diversity  of  treatment  which  they 
may  require,  together  with  some  remarks  on  the  choice 
of  a  filter,  are  thus  well  put  at  the  close  of  Mr.  Weston's 
paper,  as  follows: 

In  this  paper  have  been  given  the  results  of  experience 
with  three  waters  containing  iron  and  manganese,  one  of 
which  could  not  be  aerated  to  saturation  without  causing 
some  of  the  iron  and  color  to  escape  removal,  and  one  of 
which  required  complete  oxidation  to  effect  a  satisfactory 
removal  of  manganese.  The  third  water  demands  complete 
aeration  and  long  contact  as  well,  and  contingencies  may 
arise  when  this  contact  should  be  effected  with  the  material 
submerged. 

Other  things  being  equal,  it  is  well  to  remove  the  carbon 
dioxide  as  completely  as  practicable  in  order  to  prevent  sub- 
sequent corrosive  action  of  the  water  upon  the  distribution 
piping;  consequently  aeration  and  contact  in  a  trickier  should 
be  employed  as  far  as  possible,  and  submerged  contact  when 
this  method   falls. 

Naturally,  the  choice  of  methods  depends  upon  the  char- 
acter of  the  untreated  water,  and  if  the  writer  has  made  it 
plain  that  not  only  do  different  supplies  vary,  but  that  even 
the  water  from  the  same  well  may  require  a  varying  treat- 
ment,  he  will   feel   repaid. 

Regarding  the  choice  "I  Biter,  it  may  be  stated  that  prop- 
erly treated  watiT  can  In-  filtered  either  through  slow  or 
rapid  filters,  with  good  success.  The  high  rates  possible  with 
a  sand  filter,  and  the  lnfrequencj  of  cleaning  when  the  pre- 
treatment  is  adequate,  usually  makes  it  more  economical  than 
Hi.-  in.  .  h.i  ii  i  •  :i  1  lilt  it:  I'm  lli.-rni.il  r.  uli.-n  nianganes.  is  pres- 
ent,  it   undoubtedly   gives   more   uniform   results. 


Proposed  Wnter-W'orkx  for  WatPfTlIrt,  N.  Y„  recamTneTUled 

by  Solon Nororoas  &  Kels,  of  Atlanta,  Ga.,   Include  a   low 

reinforced-concrete  dam  on  the  NormansklU,  a  water-power 
pumping  plant,  a  wood-stave  supply  main,  a  service  reservoir 
and  a  distribution  system,  at  an  estimated  cost  of  $497,000 — 
or   $51:2,3511    If   cast    iron    were    us.-.l    I'oi    the   sup|il\    main. 
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A  trouble  which  has  been  experienced  periodically  in 
the  water-supply  of  Waukegan,  111.,  is  the  clogging  of 
the  intake  (in  Lake  Michigan)  by  ice,  and  this  led  to 
the  construction  of  an  independent  emergency  intake, 
which  has  been  put  in  service  recently. 

The  city  takes  its  water-supply  through  a  24-in.  cast- 
iron  pipe  extending  4000  ft.  into  the  lake.  The  depth  at 
the  intake  is  28  ft.,  and  the  water  enters  a  short  piece  of 
upright  pipe  which  is  connected  to  the  intake  pipe  by 
means  of  a  tee.  The  depth  of  water  over  the  mouth  of 
the  pipe  is  24  ft.,  and  no  intake  structure  can  be  built 
as  the  U.  S.  Government  requires  26  ft.  of  water.  Slush 
ice  (and  probably  anchor  ice  occasionally)  has  caused  a 
stoppage  of  the  mouth  of  the  intake  for  an  average  of  ten 
times  each  winter,  the  period  of  stoppage  being  from  V2 
hour  to  12  hours.  The  pumping  station  is  located  at  the 
shore  of  the  lake,  which  is  about  60  ft.  below  the  main 
part  of  the  city.  It  is  thus  possible  to  utilize  this  60-ft. 
head  to  backtlush  the  intake  with  the  water  in  the  dis- 
tribution system.  When  the  stoppages  became  too  severe 
it  was  necessary  to  call  upon  the  American  Steel  &  Wire 
Co.'s  plant  for  assistance. 

The  conditions  were  investigated  in  1913,  by  Paul 
Hansen,  engineer  of  the  State  Water  Survey,  who  recom- 
mended a  separate  intake  to  the  inclosed  water  of  the 
harbor  instead  of  to  the  open  lake,  which  intake  could 
be  built  in  a  very  short  time.  The  location  was  consid- 
ered favorable,  there  being  a  small  bay  of  comparatively 
deep  water  which  is  inaccessible  for  navigation.  The 
still  water  behind  the  breakwater  would  be  frozen  over 
before  the  season  of  trouble  from  anchor  and  frazil  ice:, 
and  such  ice  would  not  be  likely  to  form  when  the  surface 
was  frozen.  Another  advantage  of  the  new  intake  would 
be  its  accessibility  in  case  any  obstruction  should  occur. 
The  proposed  new  intake  could  be  used  only  in  emer- 
gency, owing  to  the  polluted  character  of  the  water,  hut 
in  winter  (with  no  boats  in  the  harbor)  this  condition 
is  not  much  worse  than  at  the  lake  intake.  Mr.  Hansen 
recommended  that  water  from  the  emergency  intake 
should  never  be  used  without  purification  of  some  kind. 

The  intake  has  since  been  built,  for  use  only  at  such 
times  as  the  lake  intake  is  blocked,  and  the  water  is 
treated  with  hypochlorite  of  lime,  the  same  as  the  water 
from  the  main  intake. 

The  new  intake  is  of  36-in.  pipe,  extending  593  ft. 
from  the  wet  well  (175  ft.  from  the  shore)  to  a  point 
about  30  ft.  from  the  end  of  an  old  pier,  where  the  water 
is  about  1<>  ft.  deep.  For  protection,  piles  were  driven 
around  the  new  intake. 

At  the  shore  end  of  the  new  intake  pipe,  just  outside 
of  the  existing  wet  well,  is  a  manhole  with  an  eleelin 
controlled  hydraulieallv-operated  valve,  and  inside  the 
wet  well  the  intake  pipe  is  turned  vertically  to  discharge 
at  the  bottom  through  a  grid  or  screen.  The  \al\e  and 
end  were  supplied  by  the  city.  Provision  is  made  for  a 
I'nl  tire  extension  of  the  intake. 

The  intake  opening  was  designed  as  a  special  elbow, 
covered  with  a  screen  and  having  an  area  three  time-,  as 
great  as  the  pipe.  The  specifications,  however,  gave  the 
bidder  the  privilege  of  using  any  other  satisfactory  open- 
ing, and  the  contractor  was  allowed  to  substitute  a  tubu- 
lar screen,  •'!   ft.  ■">  in.  diameter  and    18  ft.  long;  this  liaa 
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320  slots,  %xl2  in.,  and  397  round  holes,  %  in.  diameter. 
The  bottom  of  this  screen  is  about  12  in.  above  the  lake 
bottom. 

The  e rgency  intake  was  designed  by  M.  J.  Douthitt, 

city  engineer.  Bids  were  invited  upon  both  24-in.  and 
36-in.  cast-iron  pipe.  The  lowest  bidder  was  W.  H. 
Wheeler,  Beloit,  Wis.:  $7800  for  24-in.  and  $9900  for 
36-in.  pipe.  The  latter  size  was  adopted  and  weighs  368 
lb.  per  ft.  The  pipe  was  laid  at  an  elevation  of  9.8  ft. 
below  mean  lake  level,  from  the  wet  well  to  the  shore 
line,  from  which  point  it  was  laid  in  a  trench  6  to  8  ft. 
deep  to  the  outer  end,  where  the  screen  is  12  in.  above 
the  lake  bottom.     The  depth  of  excavation  at  the  shore 


Oeclfe=Grnirdleir=  B2=iidlg|©  wattS&QiiE'dler 
rLafft  Spairat,  M-avmaEoopSo  JB»  Co 

A  railway  bridge  of  unusual  proportions  lias  just  been 
finished  at  Kamloops,  15.  ('..  carrying  the  Canadian 
Northern  I« v.  over  the  North  Thompson  River.  It  is  a 
deck-girder  bridge,  1209  ft.  long,  and  has  a  deck-girdei 
lift  span  93  ft.  long.  There  are  12  fixed  spans,  also  of 
93-ft.  length.  Approaches  at  both  ends  of  the  bridge] 
of  timber  trestle  construction,  total  about  1100  ft. 
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Fig.  1     New  Deck  Girder  Beidge  of  Canadian  Northern    I'y.  over   North   Thompson    Kiver, 

l\  IMLOOPS,  B.  C. 
(Bridge  1209  ft.  long.     Lift  span  93  ft.  long,    with   55-ft.   height   of  lift.) 

end    was    LS   to    16    It.   and   this   portion    was  sheeted;  for 

aboul   30  It.  from  the  wet   well  the  trench  was  drained 

by  a  pump  an  !  a  series  of  well  points. 

The  contract  i   floated  the  pipe  in  sections  96  ft.  long 

acros     the   harbor,   u  hen    I  hey    were   poured    and 

ca  d  brought  the  firs!  section  up  to  within  30  n. 

ell.     Thi   i     ed  ions  were  connected  by  means  of 

joint  -  which  a  diver  put  id  place.    The  work 

not   be  started  a1  t  he  well  a    the  elect  ri<  alb  oper 

ated  valve  did  noi  an  mont  hs.    The  ci  tit  rad 

culled  for  the  completion  of  the  h  •: '.  within  90  days,  but 

cot  ii  of  .i  bad    torm  in  Novembi  r,  1 9 1 3,  and  other 

at   the  shore  cud  i  hi    work  was  delayed  aboul 

Phi        [gestion  ha    been  made  t  hat   ii  e  troubles  could 

or   elevated    lank 
capable  of  holdi]  tei    foi    bat  I    flu  hing   the 

intakt  -  ore  1  lian  the  emergein  j   in 

nd  would  not  pro  tiring  the  large  amount 

Hii    bai  l    flu  hinfi 

S    the   wati  i  I    the    U.   8. 

3tation   at    Greal    I  ■■>]     -    [11.,   but    I  bat 

;ii.  elevated     toragi    tan]    availabli       Fio.  2.   I.n  i  Span  op  North  Thompson  Kiveii 

c.  \.  Ry. 
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The  bridge  was  designed  by  Waddell  &  Harrington,  of 
Zansas  City.  Mo. ;  the  lift  span  is  built  with  the  ar- 
ingement  and  details  used  by  them  in  their  various  lift 
ridges  built  in  recent  years.  In  this  structure  the  lift 
pan  weighs  118  tons,  and  is  fully  counterweighted.  The 
lxteen  l^-in.  lifting  cables  are  equalized  in  the  attach- 
lent  to  the  span,  (entering  castings  provide  for  keeping 
lie  span  in  proper  alignment  as  it  conies  down  to  bearing. 
ml  also  take  the  longitudinal  braking  thrust.  The  lift 
span  is  53  ft.,  giving  8  55-ft.  clearance  above  high 
The  motor  is  capable  of  raising  the  span  in   100 

The  lifting  power  is  a  gasoline  engine,  which,  with  all 
he  machinery  except  the  operator's  levers,  is  located  be- 
iw  the  deck,  at  the  middle.  Limit  switches  coming  into 
iteration  near  the  ends  of  travel  of  the  span  control  the 
gniter  circuit  of  the  engine. 

^Hollow    C©E&©E3e&©   Dsvtnm   fos3 
CoatteswHl©  Wsvft©s5w©E5Ite.s 

Xew  waterworks  and  water-supply  improvement  are 
ihortly  to  be  built  for  Coatesville,  Penn.  Designs  have 
teen  made  by  Alexander  Potter.  Consulting  Engineer. 
Sew  York  City,  and  bids  called  for.  The  details  are  still 
mder  discussion  between  the  borough,  the  State  Water- 
supply  Commission,  and  the  State  Board  of  Health.  The 


'("'Bars,  hr' la. (spacing  variable) 
-15-       - 


dam.  This  is  similar  to  the  normal  section,  but  with  the 
front  developed  into  a  curved  overfall  of  ogee  form,  with 
a  short  reverse  curve  at  the  bottom,  and  without  apron. 

A  i  ross-section  and  a  part  elevation  of  the  dam  are 
shown  herewith.     The  buttress  spacing  is  15  ft. 

Separately-molded  rein  forced-concrete  beams  extern  I 
across  the  front  of  the  dam  between  buttresses,  and  these 
support  a  curtain  wall  of  steel  mesh  and  cement  plaster. 
The  upper  part  of  the  front  is  formed  of  an  art  lied  archi- 
trave extending  up  above  the  crest  walkway  of  the  dam 
as  a  parapet  wall. 

The  walkway,  parapet,  and  pilaster  tops  of  the  but- 
tresses are  molded  separate  from  the  main  deck  of  the 
dam.  The  scheme  of  construction  involves  finishing  the 
fronts  of  the  buttresses  rough  and  in  stepped  outline  as 
shown  dotted  in  the  cross-section  drawing:  then  forming 
the  front  portions  of  the  buttresses,  with  special  atten- 
tion to  securing  good  finish  :  forming  the  parapet  pilas- 
ters and  walkway,  together  with  the  architrave,  as  an- 
other operation:  setting  in  place  the  separately  molded 
girt  beams  for  the  curtain  wall;  and  finally,  placing  the 
mesh  and  plastering  the  curtain  wall. 

Two  constructive  features  of  the  Coatesville  dam  de- 
sign merit  special  notice.  First,  the  buttresses  are  car- 
ried down  to  rock,  instead  of  resting  on  the  floor  as  a 
footing.  Second,  the  upstream  cutoff  wall  is  reinforced 
vertically  by  a  sufficient  amount  of  steel  to  act  as  a  re- 
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Hollow  Concrete  I>\u    foe  Coatesville.   Penn.,    New    Water-Works 


work  includes  a  hollow-concrete  dam  winch  is  unusual 
ing  its  open  front  closed  by  a  curtain  wall:  this, 
er  with  other  details  of  the  <  planned  for 

esthetic  effect. 

The  dam  i-  on  Rock  Run.  about  three  miles  above  the 
presenl  water-supply  intake.  It  includes  aboui  100  ft. 
of  com  rete  section  and  180  ft.  of  earth  embankment,  the 
greatei  pari  of  this  being  on  the  left  bank.  The  maxi- 
mum height  of  the  dam  above  natural  ground  surface  is 
'■'•■'  ft.     Rock  is  aboui   12  ft.  belov  ground  surface. 

An  87-ft.  overfall   section  occupies  the  middle  oi 


inforced-concrete  slab  carrying  the  Eull  hydrostatic  pres- 
sure as  a  beam  between  the  rock  footing  ami  the  lower 
edge  of  the  deck  of  the  dam. 

A  special  constructive  detail   is  provided  at  the  joint 
of  the  deck  slabs  over  the  buttresses.    This  is  represented 
i    drawing  by  detail   sketch,  showing  a  section  at 
angles  to  d&  k  slab  and  butt  ress.     The  proji 
above  the  buttres  inehored  down  into  the 

tress  with  vertical   reinforcement,  and  at   the  same  time 
prooved  al  the  side  to  make  a  thorough  joint  with 
the  slabs  subsequently  cast  against  it. 
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Ii  was  found,  however,  that  there  was  only  one  point 
from  which  a  satisfactory  view  over  the  forest  in  all 
directions  could  be  obtained.  Unfortunately,  the  timber 
was  so  tall  there  that  it  was  evident  that  a  tower  must 
be  over  100  ft.  in  height  to  be  of  any  use. 

The  dangerous  fire  season  was  near  at  hand  and  we 
were  75  miles  from  any  base  of  supplies,  so  it  was  de- : 
cided  to  build  the  tower  with  what  tools  and  rigging 
we  had.  We  had  only  300  ft.  of  %-in.  rope  in  four 
pieces,  the  longest  being  100  ft.  in  length;  two  double 
blocks  6  in.  long  and  one  single-sheave  block  of  the  same 
size. 

Our  tools  consisted  of  axes,  two-man  saws,  hatchets, 
crowbars,  two  pairs  of  lineman's  climbers  and  belts,  ami  a 
brace  and  bit.     Telephone  wire  was  used  for  guys. 

The  crew  was  made  up  of  temporary  employees  and 
two  rangers,  under  the  direction  of  one  of  the  forest 
rangers.  At  the  start  there  were  eight  men,  including 
one  cook,  one  teamster,  and  the  man  in  charge.  By  the 
time  the  tower  was  half  built  the  crew  was  cut  down  to 
four  men. 

The  first  task  was  to  cut  and  peel  the  timbers  and 
skid  them  to  the  spot  where  the  tower  was  to  be  erected. 


By  Beistow  Adams* 

The  Sitgreaves  National  Forest,  Arizona,  sloping  gent- 
ly toward  the  north  and  covered  with  tall  timber,  on  the 
west  end.  affords  no  good  natural  lookout  points.  In  the 
absence  of  such  points,  it  becomes  imperative  to  build 
tower-  which  rise  above  the  tree  tops  and  allow  the  look- 
out man  to  look  over  the  forest  in  all  directions,  so  that 
the  first  curl  of  smoke  from  a  forest  fire  may  be  detected 
and  located,  and  fire  fighters  sent  at  once  to  extinguish 
it. 

A  triangulation  station  was  also  needed  on  the  Cheva- 
lon  District,  and  having  in  mind  several  points  upon 
which  the  timber  was  only  35  to  40  ft.  in  height,  it  was 
planned  to  build  where  a  10-  to  50-ft.  tower  would  be 
sufficient.  Accordingly,  such  tools  and  rigging  as  were 
at  hand  were  thought  to  be  adequate,  and  they  would 
have  been  for  the  construction  of  a  tower  of  the  size 
We  expected  to  build. 


•United  States   Forest  Service,   Washington,  D.  C. 
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February  26,  1914 
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Main  poles  are  spliced  ■ 
here  by  lapping  them 
together  for  a  distance  ~*d 
of  10  ft.  between  the  90ff.$\ 
100  ft.  belt  braces  and 
fastening  them  with 
lag  screws', 


Detail  of 
Splice 


g^fey.-);//^^1^^^^ 


Fig.  3.  Structural  Details  of  the  Promontory 

Butte  Lookout  Tower  and  Triangulation 

Station 

Much  care  was  necessary  in  selecting  the  main  poles,  some 
of  which  were  skidded  out  of  dense  thickets.  Altogether, 
over  2600  lin.ft.  of  poles  was  vised.  The  dimensions  of 
the  tower  are  as  follows:  base,  30  ft.  square;  platform- 
top,  6  ft.  square :  height,  1 15  ft. 

The  main  corner  poles  averaged  16  in.  in  diameter 
ill  the  butts  and  1  in.  at  the  tops.  They  arc  spliced  at 
heights  of  45  ft.  and  100  ft.  Each  splice  is  bolted  and 
then  bound  with  bands  of  telephone  wire  (see  Fig.  3). 
The  timbers  are  fastened  together  with  ^-in.  lagscrews. 
The  floor  is  constructed  of  2x6-in.  lumber  and  the  rail  is 
of  2xl-in.  and  l.\l-in.  lumber.  With  these  exception-.  Q0 
p&wed  lumber  was  used  in  the  tower. 

Tn  raising  the  poles  a  tree  nearly  too  ft.  in  heighl 
was  used  as  a  derrick  mast  ;  but  since  the  top  of  this  tree 
was  not  stout  enough  above  a  height  of  75  to  80  ft.  to 
parry  much  weight,  some  difficulty  was  experienced  in 
placing  the  55-ft.  poles  upon  the  tops  of  the  45-ft.  ones 

below. 

With  an  abundance  of  rigging,  a  derrick  boom  could 
have  been  rigged,  which  would  have  simplified  the  work- 
to  h  greai  extent ;  but  ii  must  be  remembered  that  we  had 
only  three  pulley  blocks,  and  they  bad  to  be  used  in 
hoisting  each  pole  ot  brace.  We  were  so  short  of  rope 
that  when  we  raised  the  second  length  of  the  main  poles, 
it  wns  necessary  to  hoist  until  the  blocks  came  together, 


lash  the  pole  so  that  it  could  not  fall,  and  then  stretch 
the  tackle  for  another  pull. 

The  men  of  the  crew  had  no  previous  experience  in 
building  towers  and  were  by  no  means  expert  climbers 
at  first,  but  they  improved  rapidly,  so  that  before  the 
tower  was  completed,  several  of  them  were  excellent  men 
for  high  work. 

The  first  poles  were  cut  on  May  21,  and  the  tower  in- 
completed and  in  use  on  June  20.  The  time  spent  in 
cutting  and  peeling  logs  and  constructing  the  towei 
amounted  to  less  than  24  working  days  of  S  hours  each, 
for  a  crew  which  averaged  five  in  number.  In  addition, 
a  two-horse  team  was  used  9  days. 

Four  galvanized-wire  cables  ^  in.  in  diameter  will  be 
added  as  guys.  A  copper  cable  reaching  up  and  over  the 
center  of  the  tower  will  follow  one  leg  to  the  ground  and 
serve  as  a  lightning  arrester. 


A  Firo^Ideiravlasilly  Stable  Res©?= 

^©ar  Wall 

By  Leicester  Durham* 

The  accompanying  sketch  shows  the  details  and  ap- 
proximate dimensions  of  a  section  through  a  reservoir 
wall  which  was  nearly  completed  in  this  vicinity  last 
summer.  It  has  not  yet  been  put  into  service.  The  reser- 
voir is  22  ft.  8  in.  square  and  approximately  23  ft.  \  in. 
deep.  The  wall  shown  was  built  of  a  rather  lean  con- 
crete, of  an  unknown  mixture  of  portland  cement,  poor 


Anchor  bolts,  to 
attach  ornamental  ||  , 
cupola  to  wall 
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Section  through  a  Resekvoib  Wall  near  \i:u 
Paltz,  N.  V. 

sand  and  gravel.  There  was  mi  reinforcement.  It  is  pro- 
posed to  build  a  buttress  8  ft.  long  at  the  middle  of  each 
wall  and  it,  is  reported  that  an  embanlonenl  -  or  3  ft. 
high  will  lie  Iniill   around  the  wall  on  the  outside. 

The  cost  for  engineering  supervision  of  design  or  con- 
struction so  far  lias  been  nil. 

This  is  a  private  enterprise.     A  similarly  constructed 

tank,  of  perhaps  one-quarter  the  depth   and  capacity,  has 

l n   in  successful  operation   for  several  years.     Le1   us 

hope   thai    the   lieu    one   meets   with   equal   sin.  ess. 
•New   Paltz,  N.   N.    v. 
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In  the  strengthening  of  the  stiffening  trusses  of  the 
Williamsburg  Bridge  over  the  East  River,  New  York  City. 
which  is  now  going  on,  an  ingenious  suspension  scaffold 
i-  used.  It  was  devised  by  John  1?.  Simpson,  foreman  of 
riveters  on  the  work.  The  drawings  herewith  show  ar- 
rangement and  typical    details. 

The  work  for  which  the  scaffold  is  used  is  reinforce- 
ment of  the  top  chord  of  the  stiffening  trusses  by  adding 
cover  and  web  plates  to  the  chord  members,  which  are  of 
-  tion.  The  staging  is  required  to  be  alongside  and 
about  2  ft.  below  the  bottom  of  the  top  chord.  The  web 
system  of  the  truss  is  such  that  support  for  one  end  of  the 
staging  is  easily  arranged  by  means  of  a  triangular 
wooden  frame  which  fits  snugly  between  the  diagonals. 
The  horizontal  timber  of  the  frame  supports  two  needle 
beams  which  tarry  runways  on  both  sides  of  the  chord, 
being  cantilevered  outward  about  five  feet.  To  get  a  sup- 
porl  for  the  inner  end  a  longitudinal  cable  is  run  parallel 


4/,-///    6x6  Needle-beam 
Wfir  „0 

\  Si  eel  Hanger 


Suspension   Support  for  Repair  Staging,  Williamsburg  Bridge 


to  the  truss,  about  1  ft.  inside  the  top  chord,  passing  over 
the   tope   of   the  overhead    struts   between   the  stiffening 

and  fastened  to  them  bj  I k  connection.     Eang- 

i  ables   supporl    the   ends   of   the  needle 

on    which    the   scaffold    planking    is    laid.      Wooden 

blocks  arc  placed   between   supporting  cable  and  needle 

to  prevenl   the  end  of  the  beam  moving  upward, 

,, i  occur  v  ben  the  outside  or  can!  ilever  <'i\>\  of 

affold  1 1 :  i  -  the  greatei 

The  scaffold  has  proverj     m   e    Eul  in  every  way;  it   is 

to   pu1   up,  move    and  take  down,  and  is  rigid  and 

convenienl   for  the  work.     It   docs   no!    have  to  supporl 

the  reinforcing   plate: 

old  -    The  e  plat<     an    raised  from 

to  the  top  of  trusses  at  the  center  of  i  pan 

and  from  there  '  ransported  on  n  car,  specialty   built   for 

[on  a  wooden  t  racl    laid  on  t  he  top- 

er-plat       '  i  nveya  the  plate  to  the  place 

1     9uch  matei  i         i     rivets, 

iri   carried  on  thi     taging,  leu  - 

■  ■  •  mi n  i  wo  pan  of  the  bi  idge 

■'     at  Samuel  I rambui "•  i 

'  el  engineer  tor  the  I  lepai  I 
•  ■!  v  of  New  Sorl  . 


Inlesi^y  TSirmilb©E'  Pa©s=  © 
h>y  Slhap"©  CoElisa 

The  kind  of  damage  done  to  heavy  timber  pier  con- 
struction by  bow-on  collision  of  a  ship  is  shown  in 
Figs.  1  to  4  herewith.  The  steamer  "Matanzas,"  a  vessel 
about  375  ft.  long,  ran  into  the  south  or  down-river  side 
of  Pier  22,  East  River,  at  New  York  City,  on  Jan.  13, 
1914.  The  day  was  one  of  the  coldest  of  the  winter. 
Coming  up  the  channel  east  of  Governor's  Island  11:00 
a.m  the  tide  and  wind  threw  the  ship  off  her  course. 
When  she  struck  the  pier  her  engines  were  reversed  and 
she  was  moving  slowly.  Striking  the  side  of  the  pier 
between  the  two  outer  transverse  rows  of  pile  supports 
the  ship  cut  36  ft.  into  the  pier.  Fig-.  1  shows  the  gash  ; 
Fig.  2  makes  it  more  apparent  that  the  outer  strip  of 
the  structure  was  foncd  out  by  the  wedging  action  of  the 
ship's  hull. 

In  the  standard  New  York  Dock  Department  pier  con- 
struction, which  is  used  in  this  pier,  the  two  outer  trans- 
verse pile  rows,  23   ft.  apart,  are  double  rows.     In  each 

§  "Cable,  Spanning 
4  -  70-ftPoneIs 


7x4  Stanchion 
mortised  into 
needle-beam 


of  the  double  rows  the  piles  are  spaced  about  2  ft.  I'1  in. 
centers  on  both  sides  of  a  solid  diaphragm  of  6x12  tim- 
bers between  the  piles.  Transverse  clamping  timbers 
notched  into  the  piles  at  the  top  carry  longitudinals  or 
rangers  spaced  2  ft.  In  in.,  each  consisting  of  two  L2xl2 
bolted  one  on  top  of  the  oilier.  On  these  rangers  is  laid 
l-in.  decking  ami  3-in.  sheathing.  The  end  pile  row  also 
has  its  outer  side  faced  with  5-in.  horizontal  sheathing 
ami  outside  of  this  5-in.  vertical  sheathing,  above  low 
water  only. 

Thus  the  ship  in  cutting  into  the  pier  pushed  its  way 
36  ft.  through  ">  in.  of  solid  timber  deck  and  in  doing 
so  cut  through  twenty  nine  of  the  12x12  ranger  timbers. 
In  pushing  out  I  he  severed  portion  of  the  pier  it  broke 
twenty-one  of  the  yellow-pine  hearing  piles  (15  in 
diameter   bj    60   ft.   long)   just   below   the   mud   line,  or 

al i    35   ft.   below   top  of  pile,   the   water  being   28  ft. 

deep.  The  fender  piles,  not  being  driven  so  deep  into 
the  mud,  benl  over  withoul  breaking;  only  one  fender 
pile    was   broken. 

The    pier  shed    Was    prettj    Well    battered    in    its   end    bay. 

Thi    end   is  n   framework  of  vertical  8  in.  channels,  3x3 

angli    "Hi  .  and   lal I ii  ed  angle  1 1 ruts.     The   firs!    truss 

"  n.  in  from  the  end.    It  was  damaged  by  buckling 

in  the  lower  chord,  bo  that   it   required  taking  down  and 
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Fig.    1.     Upstream   view   of  the   gash   cut  in  the  pier.      Fig.  2.    View  along-  outer  end   of  pier,   showing 
■reed  out.     Fig.  3.    Timber  work  in  downstream  outer  corner,    cut  away  and   forced   out  of  line.     Fig. 
towar.l    end    of    pier-shed,    showing    damage    to    end    framing. 


Damage  to  Heavy  Timber  Pier  by  Collision  of  Steame 


ti-n 
li- 


ghtening 
tlv  buck] 


The  second  truss  from  the  end  was  only 
ed  in  the  lower  chord. 

tlso  damaged.     Five  frames  were  broken. 


LIB   WOHB   ON    i  1 1  i     IJAMAG1 
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The  eost  of  repairs,  to  the  pier  is  nearly  $10,000.  It 
is  being  done  under  the  supervision  of  Chas.  I.  Gibbs., 
Jr.,  General  Superintendent  of  the  Ward  Line.  J.  J. 
Grafflin  is  engineer-in-charge  for  the  New  York  Dock  Co., 
and  A.  L.  Downey  is  their  superintendent.  The  Rob- 
bins-Ripley  Co.  was  awarded  the  contract  for  the  pier 
reconstruction  by  the  New  York  Dock  Co.  after  Mr.  Rip- 
lev  had  already  acted  as  appraiser  for  the  Ward   Line. 

The  reconstruction  of  the  damaged  work   follows  the 
old  work  in  ever]   respeel   (Fi 
: : 

Hoisting   n    House-Boa*    Over   a    lirhi^.      The    Baltimore    & 

I  ihio  R.B    bridgi    over  White   Rl\  ei .  a(    u   is i  ton,    [i 

i  ..lit  by  the  n I  of  March,   1913.     It   was  replaced  bj    a 

tempora    ■    I  rei  tie,  aa  a  n  emi    ■  encj    provli  Ion,  i<>  ^'-t  thi 
across   the    break.      Some   time    latei    thi     Indiana    Stati     Board 
■  .I     Health    made   a    sanitary    su  river,    the    party 
■    in  a   house-boal       When   this  boat   came  u<  the  trestle 
it    was   stalled,  as   the   bent-spacing   of  the   trestle    ■ 
while   the   house-boat    was    13   fl     wldi        v.  described   I 
A     Craven,    Sanitarj     Engineer    o(    thi     Board,    befon     the    In- 
diana    Eng several 

:■■  tting   by   i  he   brldg  i     wei      considered,  one   of  thi 
pull   .Mil   one  of  the   pile   benti  le.     It 

di  a,  d  i"  Hi' i  the  boa!  o^  ei  I  he  tresl  le,  In  spite  of  tl 
thai  rail  level  was  sum.-  36  it  above  watei  \  «  n 
crane  on  the  rallwaj  track  handled  one  end  of  the  bo 
a  construct  ion   crane   t  he   ol  hi  > 
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A  SatnapE©  C^airlb  Em\E@&  for  §{hr©@{t° 
SuaipfsiC©  ©trait  ia^g*© 

In  C'arlinville,  111.,  a  material  saving  in  paving  work 
has  been  effected  by  the  adoption  of  a  simple  standard 
inlet  for  taking  the  surface  runoff  of  streets.  Details  of 
one  of  these  inlets  are  shown  in  the  accompanying  sketch. 

The  curbs  are  concrete.  The  curb  opening  is  20  in. 
wide,  4  in.  high  at  the  sides  and  5  in.  high  in  the  center, 
the  top  being  the  segment  of  a  circle.  The  top  of  the 
opening  is  4  in.  below  the  top  of  the  curb.  Over  the 
opening  are  two  %-in.  steel  rods,  48  in.  long,  bedded  in 
the  concrete  curb  1  in.  above  the  opening.  The  sides  of 
the  concrete  gutter  slope  gently  toward  the  opening, 
so  that  the  bottom  of  the  gutter  is  depressed  3  in.  across 
the  width  of  the  opening. 

Some  of  the  advantages  claimed  for  this  type  of  inlet 
are  sanitary  convenience  in  passing  all  materials,  sim- 
plicity of  design,  low  cost,  assured  durability  due  to  the 


nearly  approaches  or  can  be  made  to  approach  by  cutting  th 
same  into  sections.  Where  the  sides  of  the  pile  have  a  ver 
steep  incline,  so  that  the  taking  of  horizontal  and  vertica 
measurements  would  be  difficult,  I  usually  take  the  angle  o 
inclination  of  the  sides  at  the  base  and  the  distance  up  th 
incline,  from  which  the  horizontal  and  vertical  distances  ca: 
be   computed   trigonometrically. 

Some  piles  will  most  nearly  approach  a  cone,  usually  wit 
an  elliptical  base,  the  area  of  which  can  be  obtained  by  get 
ting  the  major  and  minor  axes.  The  quantity  can  be  calcu 
lated  by  cutting  the  pile  into  quarters,  taking  the  angle  o 
inclination  and  the  slant  height  from  all  four  sides,  and  the 
computing  trigonometrically  the  horizontal  and  vertical  dis 
tances.  The  sums  of  the  horizontal  distances  obtained  fror 
opposite  sides  will  give  each  axis.  The  average  of  all  fou 
vertical  heights  will  give  the  average  height  of  the  con< 
at  the  same  time  taking  into  consideration  the  differenc 
that  may  be  in  the  level  of  the  ground  at  all  four  points  o 
the    base. 

If  the  pile  should  take  the  shape  of  a  frustum  of  a  co: 
set  a  stake  in  the  middle  of  the  top,  so  that  the  highest  poin 
will  be  the  vertex,  and  calculate  as  before,  taking  the  ex 
tended  volume  from  the  result.  If  the  pile  has  curved  side 
from  top  to  bottom,  it  will  be  necessary  to  cut  it  into  sec 
tions  (parallel  to  the  average  level  of  the  base)  and  cal 
culate  each    section   thus  obtained   either   as  a   separate   frus 


Front  View 
of  Inlet  Basin 


PI  an  of  Inlet   Basin 
A    Si  \i  i ■  i , i :   Cueb  Inlet 


Section 


absence  of  metal  parts,  and  the  pleasing,  uniform  ap- 
pearance given  to  the  curb,  gutter  and  pavement  as  a 
whole.  The  designer  is  the  Morse-Warren  Engineering 
Co.;  of  Carliaville,  where  a  large  number  have  already 
been  installed  and  arc  claimed  to  be  giving  perfect  satis- 
faction. 


Measurement   ©: 
Piles 

Hi  Oliver  Clare 

in   purchasing,  selling   and  i    cavatlng  grravel,   there  Beemi 

t . ,   i , .    a    |  —  tiring    ti  ■  ■    il I       public  official! 

an. i  others  to   havi    the   gravel   measured    In    thi     plli     n    soon 

ted       The    imimi. 

i  mi  nil   en  ibli      thi    pari  ii      to   i.  now    thi    approxl- 

•  i  uantlty  »"  i  h  i  I   thi      i  in    irrl    ■      !    in  llati     ettli 

b  nd  i  )"■  i-  r :.  ■ n  bi    hauled    iwa     «i  II  houl  I  he  1 1  ouble 

1 1    loads, 

Tin  greatei  numbei  of  the  i  plli  are  taken  from  wel  pits 
;,,,,i  ioi  ited  on  •  ompai  atlvel  Ii  el  ri  ound,  The  ui  ual 
,,,,  thod   of  <  "'     i "    •  ",l1,       '  ii.iin   or 

i.   !•■  do  with 
tpe   of  '!"■  plli      Thi    " lai    thi    plli     the   n 

i           en  1 1"-  is  ma  method 
.  i  piles,  nor  are  ai                        exaotly  thi 
Befon    attempt!]  pile  I  view  II 
hal  mathematical    Agura    II 


turn  of  a   cone   or  a   prismoid,    using    the   prismoidal   formula 

The  most  general  form  of  pile  is  oblong  with  steep  side 
curved  from  top  to  bottom,  coming  so  nearly  to  an  apex  a 
to  be  easily  extended,  and  having  elliptical  ends.  My  usua 
method  in  measuring  such  a  pile  is  to  first  cut  off  each  en< 
by  a  vertical  plane  at  right  angles  to  the  main  axis  of  thi 
pile,  then  divide  the  remaining  middle  portion  into  three  o 
some  multiple  of  three  sections  (depending  on  the  regularity 
of  the  pile)  by  vertical  planes  at  right  angles  to  the  mail 
axis  of  the  pile,  so  that  when  the  area  of  each  cross-sectioi 
is  obtained,  the  entire  middle  portion  can  lie  calculated  ai 
one   or    more    prismoids. 

To  get  the  area  of  each  cross-section,  take  the  angle  o 
inclination  anil  the  distance  up  the  incline  for  each  course  ii 
going  up  the  pile  from  the  b;ise  to  the  top  1 1  he  end  of  eacl 
course  being  so  taken  as  to  correspond  to  the  greatest  brea] 
in  the  slope  of  the  aide  ot  the  pile),  and  from  the  data  thu: 
obtained    the    horizontal   and    vertical    distances   can    be  com 

puted    trlgoni itrloallj    and    the    sections    divided    Into    tH 

angles  and    trapezoids  and   the  area   obtained 

Th.-  end  sections  can  be  calculated  as  hair  the  frustum  o 

a  cone  with  Ulptical  base,  axis  ol   which  will  be  thi 

bottom   width   of   the  end   cross  Beotlon   and    the  hair  of   thi 

other  axla  urn  be  the  horlz al  diets from  the  •■ i 

i  ii.m  in  ih.'  extreme  end  of  the  pile  al  the  baae,  running  li 

.ni.    direction  aa  the  mam  axla      Tha   method  ot  obtain 

:      the  cubical  contenta  of  theae  end   half  eonea  will  be  thi 

i  me  aa  In  I  hi    Hi    t  caai    deaoi  Ibed, 

ir  the  pile  be  low  and  pread  oui  over  considerable  grouni 
ho  thai  the  horizontal  diatancea  can  be  easily  measured,  n 
may  be  <iii    vertically    Into  squares!   any    in   ft,  each   way    h 

very   Irregular  or  20    ft   ir  regular,     TI levatlon   of  eao 

corner  of  tha  aqua  as,  as  well  as  tl levatl >r  (ho  groun 

■  •    ii..-   bass     i Id   ba  taken  bj    a   leveling   Instrument     Th 
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lerage  elevation  of  the  ground  at  the  base  should  be  ob- 
lined  by  taking  elevations  at  equal  distances  around  the 
•.se  in  such  a  manner  as  to  average  the  high  and  low  points 
|.  nearly  as  possible.  The  average  level  of  the  base  thus 
►tained,  taken  from  the  average  level  of  all  four  corners  of 
.ch  square,  will  give  the  vertical  height  of  the  prismoid 
hose  end  is  that  particular  square.  From  these  data  the 
ibical  contents  of  each  prismoid  and  the  cubical  contents  of 
ie  entire  pile  can  be  computed. 


V 


^ 


,^2*^©= 


i\  A  somewhat  intricate  problem  in  curve  location  was 
liven  recently  in  a  Xew  York  State  civil-service  exami- 
nation. It  may  be  stated  thus :  In  two  intersecting 
l|urved  alignments,  one  curve  is  replaced  by  a  curve  of 
different  degree.  The  new  curve-intersection  is  to  be 
fccated  and  its  functions  computed.  The  problem  may 
(jccur  in  railway,  canal  or  highway  location.  Graphical 
1  olution  is  rarely  accurate  enough.  An  analytical'  solu- 
tion is  given  by  B.  L.  G.  Kees,  Assistant  Engineer,  Pub- 

Si  >  ice  Commission.  Xew  York  City,  as  follows : 
I  In  the  sketch,  A  and  B  are  the  original  curves,  of 
radii  R  and  C  is  their  intersection.  The  revised 
hurve  is  .1,  with  radius  i?!  and  center  at  F.  The  inter- 
section angle  of  the  tangents  of  curves  A  and  A1  is  A. 
The  original  curves  A  and  B  intersect  at  an  angle  <j>. 
Draw  triangle  CGD  and  GFD.  In  triangle  CGD,  the 
Odes  CG  (  =  R)  and  CD  (=  R')  and  the  angle  C  (  =  <j>) 
ire  known.    Then 

y2  (CGD  +  CDG)   =  90°  -  y2<f> 
and 

tan  i  (CGD  —  CDG)  =  „,' ~  ^  tan  §  (90°  —  %</>) 


IV  +  R 


(1) 


from   which   angles  CGD  and  CDG  are  found,  and  DG 
is  computed  by 

sin  <f> 


DG  =  R 


(2) 


sin  CDG 

The  stationing  of  the  original  curve  intersection  is  sup- 
posed known,  so  that  arc  Bf  may  be  found  as  the  differ- 
ence of  given  stations,  and  from  the  arc  the  angle  BGC. 
Since 

BGC  +  CGD  +  DGF  +  FGB  =  360° 

the  angle  DGF  can  now  be  found,  since  BGC  and  CGD 
have  been  computed,  and  FGB  =  180  —  y2  A.    Also, 

FA  —  GB      R,  —  R 


FG  = 


cos  i  J 


Then  in  triangle  DGF  the  sides  FG  and  DG  and  angle 
DGF  have  been  computed,  whence  angle  GFD  and  side 
FD  can  be  computed,  using  equations  (1)  and  (2), 
Then,  in  triangle  HDF.  the  three  sides  are  known :  II F 
=  Ru  ED  =  R' .  and  FD  just  computed.  The  angles 
can,  therefore,  be  found  by  the  formula 


Fi\iu\i;  mi   Station  oi    \  Cubvi  I    cebsbotion  oh 
EtBTisi  n  Location 


sin  h  A  =  -v  -      — P 

2  \  be 

which  enables  angles  FDII  and  IIFD  to  be  obtained. 
Then,  CDE  =  CDG  +  GDF  -  FDH,  of  which  afl 
three  have  been  computed.  Also,  angle  AFE  =  y2  A  -f- 
GFD  —  EFD.  From  these  two  angles  the  arc  lengths 
CE  and  AE  are  found,  and  therefrom  the  stationing 
of  the  new  intersection-point  E  by  adding  these  arc- 
lengths  to  the  stationing  of  C  and  .1  respectively. 


Shooting    Survey    Stations   on   the    Side    ol   a    Rock    Cliff A 

survey  party  of  the  New  York  State  Highway  Department 
under  the  pe-sonal  supervision  of  First  Deputy  Commissioner 
George  A.  Ricker  recently  had  the  job  of  surveying  a  loca- 
tion for  a  state  highway  across  the  face  of  Storm  King  moun- 
tain, a  steep  bluff  dipping  into  the  Hudson  River  not  far 
above   the  U.   S.   Military   Academy  at   West   Point. 

This  work  is  described  in  the  "Xew  York  Highway  News" 
of    December,    1913,    as    follows: 

"it  has  Deen  found  necessary  in  numerous  instances  to 
lower  the  men  and  instruments  over  the  cliff  on  ropes  for  a 
distance  of  from  150  to  200  ft.  for  the  purpose  of  taking  the 
necessary  cross-sections.  For  a  distance  of  over  400  ft.  it 
was  found  impossible  to  make  cross-sections  even  by  this 
method  as  ti.e  surrounding  rock  formation  was  inaccessible. 
It  was,  therefore,  necessary  to  continue  the  line  by  triangula- 
tion    from   the    tracks   below. 

••Measurements  in  some  instances  were  made  possible  be- 
cause of  marks  made  in  preliminary  survey  early  in  this  year. 
The  engineers  could  not  reach  certain  points  by  rope,  BO  they 
se  i  red  a  field  gUn  from  the  West  Point  .Military  Academy 
and  trained  this  on  the  rocks  with  packages  of  pain!  as  am- 
munition. These  cans  broke  on  the  rocks  and  made  targets 
upon  which  the  State  surveyors  were  enabled  to  train  their 
instruments." 

The  present  road  over  the  mountain,  1340  ft.  high,  is 
perilous  for  automobiles  and  a  Long  and  difficult  climb  for 
horses.  West  Point  and  Highland  Kails  are  practically  in- 
accessible to  residents  of  other  parts  of  Orange  County  ex- 
cept i>v  train  or  by  traveling  a  long  d<  tour  From  prelim- 
inary estimates  as  a  result  of  a  reconnaissance  survey  it  is 
estimate, i  that  the  projected  road  will  cost  about  (100,000  per 
mile  for  four  miles.  Directly  at  the  base  of  the  mountain 
are  the  tracks  of  the  Wesl  Shore  R.R.,  so  that  it  will  be  very 
difficult    engineering    work    to   cut    away    the    rock    from    the 

' f  the  eliir  without   throwing  down  debris  on  the  tracks 

below.  It  is  said  quarrying  will  be  necessary  for  a  consider- 
able distance,  for  the  f of  the  precipice  la  made  up  of  huge 

boulders,      a    tunnel    is   out    of    the    question,    apparently,    for 

that     would     destroy     the     chief     reason      for     const  met  i  ng     tho 

road — "a  route  of  scenic  beauty  unsurpassed  In  this  coun- 
try," and  of  Incalculable  value  to  motor  tourists. 
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Aim  Hiasfts'^ssiaeiratt  ifor  Commp'vuittHira^ 
Asifflmuattlhi  firosim  Solas'  Olbses3" 

A  quick  determination  of  azimuth,  or  stated  more  ac- 
curately, a  determination  of  the  sun's  true  bearing  from 
either  the  north  or  south  point,  is  made  possible  by  the 
use  of  an  instrument  called  the  "Meridiograph,"  invented, 
patented  and  manufactured  by  Louis  Boss,  formerly  of 
the  U.  S.  Geological  Survey  and  later  U.  S.  Deputy  Sur- 
veyor, 268  Market  St.,  San  Francisco,  Calif.  The  instru- 
ment is  shown  in  its  elements  in  Fig.  1  and  as  it  actually 
looks  in  Fig.  '.'.  The  graduations  on  the  disks  have  been 
omitted  in  Fig.  !. 

In   form   and   method  of  operation  the  Meridiograph 

-  i  ssi nt  tally  a   T-in.  circular  slide-rule,  consisting  of  two 

graduated  discs,  rotating  relatively  to  each  other,  a  guide 

runner,    and    a    specially    devised    transparent    covering. 


Pig.   1.    Tm    Elements  of  the  "Meridiograph" 

The  disks  are  graduated   to  solve  the  azimuth  equation. 

Three  operations,  two  on   the  instrumeni   and  a  simple 

addition,  give  thi  rith  a  claimed  accuracy  of  I'. 

Having  given  the  sun's  altitude  measured  with  a  sur- 

di  i  Imai ion  Eoi  the  time  of  ob- 

;  from  an  ephemeris  |,  and  the  lat  itude  of  the 

point   of  observation,   the   inventor   claims   thai   anyone, 

isl  ronomy,  may  find  i  lie 

true  azimuth  with  certainty  and  practicable  accuracy. 

To  use  the  insl  rumen! :  Oi  (see  Fig.  1) 

ie   the  altitude:   h    i-   immaterial 

which    i-   on    which.      Opposite    the    index    en    the   "   .Hid    h 

•   tantitj  -I.    Again,  en  the  /,  scales    et  lat  i 
'i  ill.    given 

on  tlu>  </  and   '/   -'  ale   read   the  quantity   /•'.     Oppo  ite 
/.'  i   nail  directly  the  true  n.      I 

■     ' llth    and 

oi    i    noi  iii      I  ii  i  hi    a<  I  ual 
•   •  -I  in  a  different  prroup 

of  th  ed  to  be  1'  or  2' 

On  Hie  lime  of  da  I  hi     M 


i-  good  for  all  latitudes,  and,  with  a  -mall  pocket  i  p 
eris,  the   user  may  establish   a   true  meridian,   independ- 
ent of  books,  tahles.  solar  attachments  or  mathematics. 

Theory  of  the  Meridiograph 

The    instrument    gives    a    mechanical    solution    of    the 
formula : 

Z'  =  cos~1  {tan  h  .  tan  I.  -\-  sec  h  .  see  L  .  sin  d) 
which  is  ea  ily  derived  from  the  formula:* 

in    <l  sin   li     .     COS    [j 


z  = 


cos  h   .   cos  L 


Where 

Z'  =  the  sun's  bearing  from  the  south; 
/(    =  the  sun's  altitude : 
d    =  the  sun's  declination  ; 
L  =  the  observer's  lai  itude  ; 
Z  =  the  sun's  true  azimuth. 


Fig.   2.    Tin:   "Meridiograph,"   ax    Instrument   fob 
Solving  the  Formula  fob  Azimuth   prom  a  Di- 
rect Solar  <  (bservation 

The  two  scales  a  are  logarithmic  tangents,  plotted  on 
the  number  scale  as  a  base,  but  reversed  with  reference 
to  each  other.  Setting  any  two  angles  on  these  scales  op 
posite  each  other  gives  the  product  .1  of  their  tangents 
on  the  number  scale.     Likewise,  scales  6  an'  logarithmic 

secants,  oi f  them  reversed,  while  the  declination  scale 

i-  a  sine  scale.   When  three  angles  an  set  on  these  scale*, 

the  las!  one  falls  opposite  the  product  of  the  secants  ami 

sine,  giving  the  product  /'.   The  bearing  scale  is  a  cosine 

-ii!  answer. 

'I'll-  ralues  ei  l,  /;  and  I  I  '■  B)  »  HI  nearly  always 
lie  between  0.1  and  1.0.  a-  given  by  the  decimal  point  of 
the  number  scale.  The  exceptions,  especially  within 
Foiled  State  latitudes,  are  rare.  Those  familiar  with 
de-rule  will  readily  -rasp  the  method  of  handling 
these  line  cases.  For  those  not  familiar  with  the  lei, 
nde.  brief,  explicit  directions  are  provided  with  the 
Mi  i  eh. i" raph  to  eo\ er  evi ibl ntingenc] 

•s.-..  article  i.i    Mi 
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Accuracy  of  the  Meriodiograph — In  answer  to  in- 
quiries as  to  the  accuracy  of  his  instrument,  Mr.  Ross 
writes  as  follows : 

TluMt.ii  the  maximum  diameter  of  the  disks  is  only  7  in., 
the  angular  scales  are  as  open,  on  an  average,  as  those  on 
an  ordinary  protractor  of  about  60  in.,  or  5  ft.,  diameter. 
Thus,  22 '/&°  of  declination  occupy  15  loops,  or  4S0°  of  actual 
arc,  giving  an  average  enlargement  of  21;  likewise,  70'  of 
the  bearing  scale  occupy  about  is  loops,  giving  an  average 
enlargement  of  S1/*.  This  effect  has  been  attained  by  a  suit- 
able arrangement  of  logarithmic  scales,  and  shows  the  fallacy 
of  using  mechanisms  of  watch-like  fineness,  with  a  multi- 
plicity of  axes,  verniers  and  complex  adjustments,  such  as 
are  used  in  the  solar  attachment  or  in  the  "Mechanical  Navi- 
gator,"*  in   place   of  applied   mathematics. 

The  accuracy  of  the  Meridiograph  keeps  pace  with  the 
accuracy  of  the  observation,  being  more  accurate  in  the  early 
morning  or  late  afternoon,  and  least  accurate  toward  noon. 
To  prevent  the  uninitiated  from  taking  observations  be- 
tween 10:30  a.m.  and  1:30  p.m.,  bearings  from  0°  to  20°  have 
been   omitted   altogether   from   the   scales. 

The  theory  of  construction  of  the  Meridiograph  carries  no 
approximation.  Nearly  all  graduations  are  5'  or  10'  spaces, 
so  that  angles  may  be  read  to  an  accuracy  of  1'  without  diffi- 
culty. The  mechanical  centering  of  the  disks  is  tested  to  an 
accuracy  of  about  %'■  The  only  other  possible  source  of 
error  is  the  user's  inexact  reading  of  the  numbers  A,  B.  An 
allowance  of  1'  to  2'  in  accuracy,  depending  on  the  time  of 
dry,  has  been  made  in  the  description  of  the  Meridiograph, 
to  allow  for  inexact  readings.  The  sufficiency  of  this  allow- 
ance has  been  checked  by  actual  test,  on  some  50  different 
sets  of  data. 

Time  or  Longitude — To  find  the  change  in  decli- 
nation since  Greenwich  noon,  the  knowledge  of  time  need 
not  !"■  closer  than  20  min.  to  1  hr. ;  ordinary  watch  time, 
without  any  corrections  whatsoever,  is  amply  accurate. 

In  case  the  observer  has  not  even  approximate  time,  or 
in  case  he  desires  to  set  his  watch,  or  determine  his  longi- 
tude, he  may  do  so,  to  an  accuracy  of  V2'  or  better  of 
time,  by  a  single  setting  of  the  Meridiograph,  thus : 

On  scales  /;  set  altitude  against  (90°  —  bearing)  ;  op- 
posite declination  angle  read  time,  t". 

Approximate  local  time  is  (6  4-  t° /lo)  a.m.  or  (6  — 
l°/15)   p.m. 

All  readings  arc  made  on  the  b  scales  only,  in  any 
order. 

Thus:  Let  sun's  alt.  =  30°  ;  sun's  hearing  =  S  50°W; 
sun's  decl.  =  15°.  Set  30°  against  40°,  both  on  scales 
l>.  Opposite  15°  read  47°  40'  both  on  scales  b.  App. 
local  time  is  6  hr.  —  3  hr.  11  min.  =  2.49  p.m. 


MOTES 


KpNlirfaoiuu    Old    Hrick    Pavement    with    Asphalt — The    city 

at    Des    Moines,    Iowa,   lias   had   somi    buci   issfui   experience  in 

renovating  old   brick   pavements  by  converting  them   into  as- 

phalt     pavements.      When-    the    brink    has    a    good      concrete 

Foundation   only  a   1  -in.   layer  of  sheet  asphalt  binder  is  added. 

i    piece   oi    work    was   the   resurfacing  of  a  section   of 

Walnut    si.      The    pavement    was    or    brick     with     sand-filled 

|i  ii  ts,    ■in    an    apparently    secure    foundation:    but   it   had   be- 

rough    and    uneven.       An     [rotl     hook    was    used    to 

tlo    dirt   from  the  joints  and   indentations,  after  which 

tie-    sulfur.-    was    su.pt    clean    with    I'lootns.     A    pavement    sur- 

1 heater    was   then   applied,    the   brick    surface   coated    with 

hoi  liquid  asphalt,  and  a  2-in.  wearing  surface  of  sheet 
isphalt  applied.  The  work  was  done  by  the  Des  Moines  As- 
phalt   Paving   Co.,    Des   Moines,    iowa, 

Turnout*    with    Spiral    Cnrrea    have    been    laid    in    certain 

or   Ho    Southern    Pacific   Lines,   the  Idea   of  tlo-  designer 

being  in  Rive  freer  movement   of  cars  and  less  severe  lateral 

thrust   on   tio    rails,   thus   reducing  the  work  of  maintenance. 

'tin    turnouts   seem    to   have   been    put    in    by   the   roadmaster 

without   official   vim  lion     I,,.-  engii ring   department    has   no 

Ini  a    .r  the  layout   and  considers  that   there  is  no  benefit 

•See   "Engineering   News,"  Jan,   22.  p.   180. 


to  warrant  the  extra  trouble  and  expense.  The  following 
description  is  from  an  article  by  C.  M.  Hibbetts,  in  the  Jan- 
uary "Maintenance  of  Way  Bulletin."  published  by  the  Road- 
masters   and    Maintenance   of   Way    Association: 

The    tapered    turnout,    with    a    No. 
^-^  Id    frog,    has    a    lead    of    90    ft.    3    in., 

I  c  > consisting     of     two     33-ft.      rails,      a, 

)  16-ft.     6-in.     switch      point,      and      a 

0    J  length    of    7    ft.    9    in.    from    point    of 

\_J  frog    to    toe    of    frog.      The    turnout 

is  an  8°  30'  curve  for  32  ft.  from 
toe  of  frog,  thence  the  34-ft.  taper 
to  heel  of  switch  point,  the  central 
angle  changing  15  min.  per  foot  of 
arc,  that  is,  the  first  foot  of  rail 
from  heel  of  switch  point  is  a  15- 
min.  curve,  the  second  a  30-min. 
curve,  and  so  forth  until  the  S°  30' 
curve    is    reached. 

The  turnout  of  uniform  curvature 
for  No.  10  frog,  the  curve  springing 
at  heel  of  point  and  toe  of  frog,  with 
5>i-in.  clearance,  requires  a  lead  of 
7s  ft.  iy2  in.,  and  the  turnout  curve 
is    7°    40'. 

At  the  heel  of  the  switch  point 
the  tapered  turnout  is  nearly- 
straight.  This  greatly  lessens  the 
outward  thrust  of  wheels,  thereby 
reducing  pressure  on  spikes,  and 
while  the  curve  is  increased  two- 
thirds  of  a  degree  in  the  body,  this 
increase  is  in  such  place  that  the 
rail  can  be  secured  against  spread- 
ing and  overturning.  When  this  is 
first  introduced  it  is  the  exceptional 
foreman  who  can  line  it  properly, 
as  the  inclination  is  to  line  straight 
with  angle  of  switch  point  for  quite 
a  distance  back  of  heel  of  point 
thus  giving  the  turnout  a  poor  ap- 
pearance and  also  increasing  cur- 
vature. This  can  be  remedied  by 
giving  in  the  book  of  rules  a  dia- 
gram similar  to  those  for  other 
turnouts,  or  by  special  instructions 
giving  distances  between  gage  side 
of  lead  and  turnout  rails  16  ft.  and 
32  ft.  from  the  toe  of  frog,  where 
taper  ends.  The  writer  tested  this 
method  on  several  turnouts  which 
gave    good    results. 

I'luiii  i.-n.il.  Holder  for  Transit  Leg 
— The  description  of  a  device  for 
holding  a  plumb-bob,  in  "Engineer- 
ing News"  of  Nov.  20,  has  called 
forth  a  description  of  another,  which 
the  inventor,  C.  M.  Lawrence,  County 
Surveyor  of  Hughes  County,  Okla- 
homa, believes  much  superior.  His 
directions  are  as  follows: 

Cut  two  pieces  of  thin  spring  brass  (mine  are  cut  from 
the  shell  of  a  discarded  alarm  clock)  as  shown  in  the  accom- 
panying sketch.  Bend  as  shown,  and  fasten  in  the  split  leg 
with  %-in.  round-head  brass  screws.  I  also  cut  from  the 
same  material  an  oval  plate,  and  tack  it  on  the  block  below 
with  brass  brads  before  boring  the  ft  -in.  hole  for  bob  point. 
A  very  light  grip  will  hold  the  bob,  even  up  to  a  jolt  which 
would  put  the  instrument  out  of  business.  No  parts  project. 
And   no   "trigger  work." 

A  Useful  Hitch — R.  C.  Hardman,  Colorado  Springs,  Colo., 
sends  the  following  description  of  a  rope  hitch,  which  he  be- 
lieves has  not  been  described  previously  in  print: 

In  tying  the  knot  a  bight  is  taken  wherever  desired  as 
shown  in  Pig.  1.  Then  catching  the  bight  at  the  points  a, 
and   b,   the  bight   is   turned   over  in   a  direction   away   from   the 
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tier  so  that  the  knot  assumes  the  shape  shown  in  Pig.  2. 
Another  turn  is  made  in  the  same  direction  with  Fig.  3  as  the 
result.  These  two  turns  are  made,  in  practice,  in  one  opera- 
tion, Fig.  3  being  merely  a  360°  turn  of  the  bight  in  Fig.  1. 
The  line  B  is  then  placed  beside  the  line  A  and  the  loops  a 
and  b  are  brought  together  back  of  the  lines  A  and  B.  A 
hook  or  other  fastening  may  then  be  placed  in  the  double  loop 
so  made  and  a  strain  taken  on  the  line  A.  The  finished  knot 
is  shown  in  Fig.  4.  Care  must  be  taken  to  have  tin-  lint'  B 
beside  the  line  A  or  the  knot  will  not  hold.  When  the  strain 
is  taken  off  and  the  hook  removed  the  knot  falls  apart.  Its 
principal  use  is  on  a  fall  line,  or  any  line  to  which  power 
is  applied,  in  case  a  temporary  pull  is  desired  at  any  point 
other  than  that  at  which  power  is  usually  applied.  It  may 
also  be  used  in  various  other  cases  which  will  be  obvious 
after  the  knot  is  known. 

A  Convenience  for  the  Draftsman — Frank  W.  Miller,  422 
Crane  Ave.,  Detroit,  Mich.,  has  made  a  device  illustrated 
herewith,  which  proves  very  useful  to  catch  pencils,  erasers, 
dividers,   etc.,   which   might   otherwise    be   swept   off   the   edge 
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Cardboard  Tray  for  Holding  Drawing  Utensils, 

V  wn;\  in    Til    I  (RAWING    l>(>  Uil> 

of    the   board    and    buried    under    the    drawings    below,    in    case 

the    draftsman    has    much    shifting    of    layouts    and    reference 

drawings  from  the  top  of  his  drawing  board  to  his  reference 

,i    th'    side.     The  device  consists  of  two  pieces  of  heavy 

loard,  cut  as  shown   in    the  sketch.      The   tabs  left   on    the 

piece  forming  the  bottom  fit  Into  slots  in  the  side  piece,  which 

lil    quite    firmly    by    mashing    or    spreading    the    projecting 

of   the   tabs.      The   bottom   is   tacked   to   the   under   side 

of   the   drawing    board    along   the   right-hand    edge,   while   the 

side   piece    is   bent   around   and    fastened   at   the   upper    corner 

nv   shown    in    n,.       ketcl        Tin-    whole   thing   is   below  the    level 

boai  i       i"  ring   thi    lasl   six  months,  Mr.   Miller  says,  it 

has  saved   him   many  a  search    for   buried   Instruments. 

A   Blueprint  Finishing;  Machine— A    ini,i which   washes, 

dries   and    irons   blueprints    whether    In   sheets   or   continuou 
rolls,  Is  now  put  on  the  market   by   the  Revolute  Machine  Co., 
II?  Kant  93d  st,  New   Fork  City.*     Its  (our  principal  features 

.■  rin    ■  '    i trying  a  nd  Iron  Ing  6  rum,  a  nd 

levlce  for  1  he  long  prl  ni  a  as  t  hey   come 

.  hi  ii'    Is  driver   by  an   elect  i  i.    tor, 

i,   a    variable-speed    resisting  of  a    bell    running 

ties,  drlvli  " treadle   throws   the 

.     i    .,r   geai       The    wringer   car    then   be   reversed   In 

hi    if    the    pi  Inl      '.'I  ''-'i    '  i"  ougl I  i  6 

The    method    of   operation    of    the    machine    la   an    follows: 

The  operator  lift  e  tar I    laya   II    on   the 

bra       tube)    oi    the    wrl 
The  lower  roll  It  a  felt-covered  ift,  and  1  igalnal 

an  roil.     Ti,.  !       ;  nd   tha 

,  ,i    1 1  om    1 1"-    prlnl 
,\  n<  i  of  tripping  fingers  now    peel     tha  print   off  the  brass 
roil  ami  i  •  v     ii   on  a   system  ol   traveling  belts   which 
it  to  an   -  in.  atei  i  Quarters  of  a 

i,iu,  pi  ini     flnlshi  i       •  Imlls  i      to     thi 

described  In  "Bni      ' ,"    \  u       21,   p 

,ii,  . i   in..    I,,    i    ■•  utomatlc   I'-i'i'  print  Plnlsl 

I  by  the  1  Sei  inton,  Penn 


The  Revolute  Blueprint-Finisher 

revolution  the  paper  is  held  against  the  drum.  It  is  then 
either  deposited  in  a  receiving  trough  at  the  end  of  the  ma- 
chine  or    rolled    up,   depending    upon    its   length. 

This  machine  can  be  run  in  connection  with  the  various 
Revolute  printing  machines,  but  such  continuous  operation 
is  not  recommended  by  the  manufacturers.  It  is  unlikely 
that  the  economical  speeds  of  the  two  machines  would  be 
identical.  The  drying  drum  of  the  new  machine  is  designed 
to  be  heated  with  gas,  but  for  an  additional  charge  provision 
will   be   made   for   electric   or   steam   heating. 

An  Emergency  Angrle-Measuring  Instrument  of  primitive 
construction,  but  sufficient  for  the  purpose  which  brought  it 
forth  is  described  by  C.  V.  Mann,  Boulder,  Colo.  It  was  made 
and  used  by  Vincent  C.  Colby,  a  private  in  the  Philippines. 
A  map  of  the  territory  in  which  the  regiment  was  operating 
had  to  be  made  and  there  were  no  engineers  available. 
Colby,  an  artist,  was  assigned  to  the  work.  The  angle- 
measuring  instrument  which  he  built  for  the  purpose  is 
shown  by  the  sketch.     Circles  6  in.  and  8  in.  were  cut  out  of 
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stiff  cardboard,  and  ihc  miter  one  graduated  i>>  quartering 
and  successive  bisecting.  A,  r.  and  ('  arc  three  pieces  of 
l, ami, no   of   which    piece    I '•   is   fastened    to   the   bottom   of   iho 

iii:  ■    circle,  pi  ere  c  is  held  only  at   the  center  pin,  and   

A   is   fasten., i    i,.   the   upper  circle,     The  lightness  of   the    Ii 
strument    was  a    particular   feature  of  advantage   in   climbing 

m. nini. i ins  in  a  country  Infested  with   Filipinos.     An  eng si 

would  probabl]  have  constructed  a  different  kind  of  Instru- 
ment; yet  ihis  .me  is  reported  to  have  done  satisfactory 
worl  .   which   is  a   testimonial  "i   merll   to  tha  user 

\  Small  Circular  Slide-Rule  \  ctrculai  slide  rule  :: ',  In, 
in  dlametei  la  being  plaoed  on  the  markel  bj  Luclen  io. 
Plcolet,  i'. in, uii  i,,  Engineer,  19  South  Ninth  si  .  Philadelphia, 
Penn      ti,,    puli    has  dlreot  and  Inverted  Boales  Identical  with 

n ii   ii gulatlon  ,inpie\   slide-rules,     The  dlreol 

are  used  for  the  ordlnarj   ilidi    rule  computations      The  unl- 

•'       .1     seale     and     an     :i  1 1  \  i  1 1  :i  I  \      seal.'    : l.-.li,neil     Io      dnipllfv 

ins   extraction    or   oube    roots,     The    Instrument    is   mad ' 

while  ,, old,  and     'ii     for  50c    with  dlreot     i  lies  only,  or 

with   hoi  h   .iii ..  i    and   Invert  ed   si  alea   for  $1. 
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The  absurd  practice  of  electing  the  State  Engineer  of 
New  York  by  popular  vote  will  be  stopped  if  a  bill  now 
apparently  on  its  way  through  the  Xew  York  Legislature 
becomes  a  law.  The  Short  Ballot  bill  prescribing  this 
change  provides  that  the  State  Engineer  and  a  number 
of  other  officials  now  chosen  by  popular  vote  shall  he  ap- 
pointed by  the  Governor,  without  the  approval  of  the 
Senate  or  any  other  body.  The  hundreds  of  engineers 
throughout  the  State  would  render  a  public  and  profes- 
sional service  by  backing  the  bill  in  every  legitimate  way, 
and  thus  helping  to  stop  the  ridiculous  practice  of  hav- 
ing a  million  voters  pass  judgment  on  the  fitness  of  an 
engineer  for  office  and  of  making  an  important  engineer- 
ing position  the  football  of  partisan  politics. 

In  all  the  agitation  over  excessive  cost,  defective  con- 
struction and  early  deterioration  of  the  Xew  York  State 
highway-  it  should  not  be  forgotten  that  the  work  is  paid 
for  by  bonds,  which  are  to  run  for  50  years.  Unless  bet- 
ter work  is  secured  in  the  future  than  in  the  past,  the 
taxpayers  will  be  called  upon  to  pay  for  some  of  the 
highway  work  from  five  to  ten  times  before  the  bonds 
are  redeemed.  If  we  mistake  not  the  second  $50,000,000 
installment  of  Xew  Yrork  highway  bonds  also  runs  for 
60  years.  Will  history  repeat  itself  in  the  expendi- 
ture of  this  money?  If  the  law  cannot  he  amended  as 
regains  the  life  of  the  new  bonds,  all  the  more  reason 
why  needed  reforms  in  Xew  York  highway  administra- 
tion should  be  instituted  without  delay. 

The  introduction  of  a  bill  in  the  Xew  York  legislature 
providing  for  a   Purchasing  Department  for  Xew  York 
City  raises  the  question,  whether  a  single  purchasing  de- 
partment  for  a   city  as  large  as  Xew  York  is  desirable? 
Ii  is  interesting  to  oote  thai  in  a  recent  report  by  Elihu 
C.  <  iiui'eh.  chief  of  the  Bureau  of  Supplies  and  Secretary 
of  the  Department  of  Water-Supply,  (las  and  Electricity. 
New  York  City,  Mr.  Church  expressed  himself  Btrongly 
ainst   having  all  the  purchasing  merged  in  a  single 
bureau  serving  the  whole  city.     Perhaps  some  inconsis- 
could   be   found   in   this  argument    in    view  of   Mr. 
Church's  strongly  expressed  opinion  that  a  central  bureau 
for  In-  department   was  a  great   advance  over  the  inde- 
pendent  purchase  by  various  divisions  of  the  Water  De- 
partment   before    his    purchase   bureau    was   established. 
Possibly  the  heads  of  the  various  divisions  of  the  Water 
Department  fell  as  strongly  against  a  single  purchasing 
i   for  the  whole  department   as  the  heads  of  inde- 
nt departments  in  the  city  government  may  feel  at 
linst  h  single  purchasing  bureau  Fot  the  whole 
city,  We  are,  however,  speaking  without  specific  knowledge 
hefei  ling  on  this  point.  The  outline  of  the  bill 
which  was  introduce, l  :,t  Aib.mv  to  i  reate  b  Purchasing 
Di  lartmen!  foT  New  York  City  provides  that  its  affairs 
shall  be  admin's!   red  by  a  boar. I  consisting  of  the  Mayor, 
nd  the  President  of  the  Board  of  Mder 
i rl  thai    ill  supplies  shall  be  purchased  rabjecl  t< 


specifications  approved  by  the  Board  of  Estimate  and  Ap- 
portionment. The  purchasing  hoard  would  appoint  a 
general  purchasing  agent  and  a  general  storekeeper.  The 
plan  outlined  would  be  a  radical  experiment  for  a  city 
of  more  than  five  million  people. 

Recent  heavy  snowfalls  call  attention  again  to  one  of 
the  most  troublesome  of  administrative  problems  in 
northern  cities.  Under  such  conditions  as  exist  in  Xew 
York  City,  for  instance,  it  is  quite  out  of  the  question  for 
either  the  city  or  any  contractor  to  provide  sufficient 
stand-by  snow-removal  equipment  to  clear  any  large  per- 
centage of  the  street  area  before  a  thaw.  The  inevitable 
result  is  that  every  heavy  snowfall  accompanied  by  cold 
weather  is  followed  by  snow-congested  streets,  and  quite 
as  certainly  by  a  vast  amount  of  unwarranted  criticism 
of  the  city  administration  in  general  and  the  street-clean- 
ing department  in  particular. 

The  critics  generally  overlook  the  fact  that  snow  re- 
moval has  to  be  conducted  as  best  it  may  by  a  miscellan- 
eous assortment  of  contractors'  carts  and  wagons,  filled 
by  a  still  more  miscellaneous  aggregation  of  casual  labor- 
ers, and  that  many  of  these  men  are  unused  to  the  shovel, 
besides  being  underfed,  thinly  clad  and  dispirited  gener- 
ally. The  best  that  can  be  done  under  such  conditions  is 
to  keep  as  well  prepared  as  possible  for  a  heavy  snowfall. 
get  the  work  of  removal  under  way  promptly,  keep  ever- 
lastingly at  it — and  pray  for  rain.  The  difficulties  of 
snow  removal  could  be  greatly  lightened  in  any  city  by 
giving  the  responsible  head  of  snow  removal  emergency 
powers  to  carry  out  his  difficult  task  free  from  red  tape. 
but,  unfortunately,  municipal  administration  in  the 
United  States  does  not  yet  permit  this  without  too  much 
risk  of  adding  enormously  to  the  unavoidable  high  cost  of 
snow  removal.  After  all  that  can  be  said  or  done,  heavy 
snowfalls,  like  heavy  rains,  heavy  winds  or  extremes  of 
temperature,  must  be  taken  as  they  come,  and  no  ef- 
forts of  man  can  prevent  all  the  discomforts  and  heavy 
expense  which  they  entail. 

Fedleirsil   Appa°©pff>n8\ft5©iri\g   iTos5 
Sftsitte  Road!    CoBfisftirtujctinoffii 

It  is  currently  believed  in  Washington  that  the  public 
is  strongly  in  favor  of  Federal  appronriations  in  aid  of 
State  road  construction.  Tt  is  probable  thai  this  belief 
rather  than  approval  of  the  merits  of  the  measure  was  re- 
sponsible for  the  large  majority  by  which  the  Shackle- 
ford  Federal  \id  Bill  was  passed  by  thi  FTousi  on  Feb. 
in.  the  vote  being  284  to  12. 

The  widespread  condemnation  which  the  bill  has  re 
ceived  in  the  newspapers  since  its  passage  by  the  R 
Mes  that  public  opinion   is  at   least   not   entire 
one   side.      I|    has   been   said   to   be   a   foregone  conclusion 
that  gome  sort  of  a  bill  for  Federal  aid  to  roads  will  be 
enacted  by  the  present  Congress.    Tt  is  not  at  all  improb- 
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able,  however,  that  a  man  whose  residence  is  at  the  op- 
posite end  of  Pennsylvania  Ave.  may  have  something  to 
mi\  concerning  the  legislation  which  will  be  enacted  in 
this  field. 

There  are,  moreover,  two  controlling  facts  to  be  consid- 
ered. The  first  is  that  any  very  large  Federal  appropria- 
tion  for  aid  to  State  road  building  can  only  be  made  by 
chopping  off  appropriations  somewhere  else.  The  present 
appropriations  use  up  practically  all  the  revenue  the  gov- 
ernment is  receiving,  and  it  is  not  likely  that  the  Admin- 
istration will  sanction  a  government  bond  issue  and  an 
increase  of  the  national  debt  in  times  of  peace. 

In  the  second  place,  if  Federal  aid  to  roads  is  to  be  of 
any  real  benefit  as  a  popular  asset  to  the  Administration, 
it  will  not  do  to  concentrate  the  Federal  expenditure  on 
a  few  miles  of  inter-city  highways,  chiefly  for  the  use  of 
automobile  tourists.  On  the  other  hand,  if  such  an  ap- 
propriation for  roads  as  the  Federal  treasury  might  pos- 
sibly spare  is  divided  up  among  all  the  States  and  all 
tin'' roads  over  which  United  States  mail  carriers  travel, 
the  appropriation  will  be  spread  out  so  thin  that  very  lit- 
tle discernible  benefit  will  result  from  it. 

This  latter  consideration  is  the  chief  criticism  to  be 
made  of  the  Shackleford  bill,  apart,  of  course,  from  the 
criticism  that  the  public  highways  are  a  local  matter 
which  the  several  States  should  attend  to  without  inter- 
ference by  the  Federal  government. 

Briefly  summarized,  the  Shackleford  bill  provides  that 
the  Federal  government  shall  pay  to  the  States  in  aid  of 
the  construction  and  maintenance  of  macadam  roads  the 
sum  of  $60  per  mile,  for  gravel  and  sandy-clay  roads  the 
sum  of  $30  per  mile,  and  for  earth  roads  graded  and 
kept  dragged  the  .-urn  of  $15  per  mile,  provided  that  at 
leasl  an  equal  amount  is  appropriated  by  the  State. 
While  Bome  of  the  provisions  of  the  bill  are  rather 
ie,  it  is  apparently  the  intention  that  the  work  of 
construct) >r  repair  is  to  be  done  by  the  State  authori- 
ties. Determination  of  what  roads  shall  have  the  benefit 
of  the  expenditure  is  to  lie  made  by  the  Secretary  of 
Agriculture  and  the  State  officials  jointly,  and  the  States 
are  to  furnish  "such  inspection  and  supervision  of  the 
work  as  the  Secretary  of  Agriculture  shall  require." 

It  Will  be  evident,  of  i  ourse,  thai  the  Shacklefi  rd  bill 

is  intended   to   apply  to   road    maintenance   rather   than 

ruction.    1  be  sums  named  above,  $60,  $30  and  $15 

e  for  macadam,  gravel  and  earth  roads,  respectively, 

are  .  mall  percentages  of  the  cos!  of  an 

I  i  ithei  of  these  mads  thai   if  Federal  aid 

in  the  al amounts  were  given  on  all  the  new  road  con- 
struction  undertaken,   it    would    represi  nt    onlj    a   small 
draft  on  the    Federal   treasury.     Even  on   maintenance, 
mile  I-   probably  not   a     ixth  part  of  the  average 

pi  i     i,    ■     of    maintaining    water  bound    :adam 

counl i  and  I '"     ame    tatemenl  bold    I  for 

-  p(  :    mile  allowed   tor  grave]   roads.     It    i-  thus 
ta1  the  $15  per  mile,  allowed  by  the 

.  ford  bill,  reprei  i  ni:-  anj  o lerable  pari  <>i   the 

i  .,i  maintenance,  and  here,  in  fai  t,  is  where 
mlk  of  the  :  i  of  Federal  funds  would 

■    i  t    at    all. 

btfnl  whether  there  i    e igh  mileage  of  ma- 

iized  and  •  c  porated  fit  iea 

•:  I riei     t"  enable  as 

•  appropriation  to 

ii  n|  in  maintainor    lh<  m  al   i1"    rati      tated  in  (be 


Shackleford   bill.     If  this  estimate  is  correct,  then  four- I 
fifths  of   the   amount   appropriated   by    the    Shackleford 
bill,  or  $20,000,000,  would  be  distributed  at  the  rate  of 
$15  per  mile  over  more  than  a  million  miles  of  dirt  roads.  I 
Since  the  State  has  to  contribute  at  least  an  equal  sum, 
this  would  mean  the  expenditure  of  $30  per  mile  per  an-  j 
mim  in  keeping  the  roads  graded  and  dragged.    It  will  be  Ii 
manifest  that  this  is  all  such  a  small  amount  would  bo  i 
able  to  accomplish. 

Desirable  though  this  end  may  be,  we  see  no  reason 
whatever  why  this  work  should  be  paid  for  by  the  Federal 
treasury.  If  the  local  residents  along  a  country  highway 
do  not  care  enough  about  its  condition  to  spend  $30  per 
mile  per  annum  to  keep  its  surface  dragged  and  in  proper 
condition  for  use,  it  is  not  apparent  why  the  Federal  gov- 
ernment at  Washington  should  step  in  and  do  the  work  I 
for  them. 

It  may  be  argued  in  favor  of  the  bill  that  the  Federal 
government  would  be  able  to  bring  to  bear  upon  the 
work  a  corps  of  trained  and  experienced  engineers  so  that 
the  work  would  be  clone  with  efficiency,  economy  and  , 
honesty.  One  is  staggered,  however,  by  the  problem  of  I 
creating  an  organization  to  carry  on,  from  a  central  of- 
fice in  Washington,  the  economical  maintenance  of  a 
million  and  a  quarter  odd  miles  of  highway  spread  from 
the  Atlantic  to  the  Pacific.  It  would  involve  an  enormous 
expense  merely  to  organize  and  equip  a  force  to  cover 
such  a  vast  area.  Besides,  under  the  terms  of  the  bill, 
the  work  is  to  be  under  control  of  the  State  authorities. 

More  detail  criticism  of  the  Shackleford  bill  is  prob- 
ably not  worth  while,  in  view  of  the  probability  that  its  i 
passage  was  for  political  effect  and   that  the   Senate   is 
likely  to  allow  the  bill  to  die  a  natural  death,  or  else  to 
amend  it  out  of  all  resemblance  to  its  original  form. 

©2=imm@ira&<=IR.gviiIlwaiS>'     (C©ia~ 
sts*uction 

The  report  mi  the  construction  of  the  National  Trans- 
continental Railway  in  Canada,  laid  before  the  Canadian' 
Parliament  on  Feb.  12,  by  the  Commissioners  of  [nves* 
tigation,  is  a  severe  blow  to  Canadian  prestige  and  Ca- . 
nadian  credit. 

As  those  of  our  readers  familiar  with  Canadian  rail- 
way development  during  the  last  few  years  are  aware,  a 
new  transcontinental  railway  has  been  under  construction* 
there  under  governmenl  direction.  The  western  portion, 
from  Winnipeg  to  the  Pacific  Coast,  is  being  built  l>\  the 
Grand  Trunk  Ry.  Co.  under  the  title  of  the  Grand  Trunk 
Pacific  Ry.  The  section  from  Winnipeg  eastward  to 
Quebec  and  Moncton,  \<u  Brunswick,  is  being  built  by 
the  Canadian  governmenl  itself  and  is  known  as  the  N"a 
tional  Transcontinental  Ry.  II  is  toward  the  construc- 
tion of  Ibis  eastern  section  that  public  criticism  has  been 
directed. 

The  report  of  the  governmenl  commissioners  appointed 
to  investigate  the  construction  of  the  Tailway,  Messrs.  K. 

P.  Gutelius,  M.  Can.  Soc.  C.  E.,  ]  .1.  Lynch  Staunton, 

summarizes  their  conclusions  as  follows: 

w  ,     limi    that    ii"     Transcontinental    Railway    Commission, 

Hi.-  Qro  el  Ti  mil,    Pacini    !•■.     .i  "<i  1 1 havlni    charg-i    of  tha 

conBti  ii   i  loi i    nol    lei     II    dei  li  able    <>i'    i ssai  ]     to 

omv    in    tha    constructl I    thl 


find    that,    without    Including    the    monej    which 
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unnecessarily  expended  in  building  the  railway  east  of  the 
St.  Lawrence  River,  $40,000,000  at  least  was  needlessly  ex- 
pended   in    the    building    of   this    road. 

From  the  published  abstract  of  the  Commission's  re- 
port, it  appears  that  the  losses  have  occurred  in  two  prin- 
cipal ways:  First,  by  building  a  road  with  a  standard  as 
to  gradients,  curvature  and  structures  far  more  expensive 
than  was  justified  by  the  traffic  likely  to  be  carried  over 
the  road  after  completion.  Even  if  the  dreams  of  some 
of  its  promoters  were  eventually  realized  and  the  line  be- 
came a  channel  for  through  traffic  from  the  grain  fields 
of  the  Xorthwest  to  the  Atlantic  Coast,  it  would  have 
been  far  more  economical  to  have  built  a  railway  of  mod- 
erate cost  in  the  first  place  ami  then  have  reconstructed 
it  in  later  years  to  carry  heavy  traffic  economically  when 
such  traffic  actually  materialized — provided  it  ever  did. 

In  the  second  place,  the  contractors  on  the  road  appear 
to  have  been  favored  by  great  liberality  in  the  classifi- 
cation of  material  and  in  the  allowance  for  overbreaking. 
By  classing  loose  material  as  solid  rock  the  contractors 
were  overpaid  $3,300,000.  A  new  sub-classification  of 
solid  rock  called  "assembled  rock,"  described  as  "frag- 
ments of  rock  cemented  together  by  interstitial  material," 
was  introduced  after  the  contract  had  been  signed,  and 
over  $1. sod. i  it  hi  was  paid  for  such  material.  The  classi- 
fication of  "plow  aide  clay"  as  loose  rock  gave  contrac- 
tors an  excess  payment  of  $750,000.  Excavation  of  rock 
outside  the  section  in  rock  cuts  involved  payments  of  over 

•SI. 1,000,  and  was  said  to  have  averaged  40%  of  the 

excavation. 

By  the  use  of  momentum  grades  in  location,  $6,200,000 
(night  have  been  saved;  and  $2,400,000  might  have  been 
saved  by  the  use  of  somewhat  sharper  curvature  which 
would  yet  not  have  impaired  the  usefulness  or  increased 
tin  cost  of  operation  of  the  railway.  Had  wooden  tres- 
tles been  used  in  the  original  construction  to  he  filled 
from  construction  trains  after  the  line  was  placed  in  op- 
eration, sonic  $6,000,000  might  have  been  saved. 

At  different  point-  along  the  line  sixteen  station  build- 
ings were  erected,  each  with  office  accommodations  suf- 
ficient for  a  staff  to  operate  500  miles  of  railway.  It  is 
estimated  that  $204,000  was  needlessly  expended  in  this 
way.  ami  $300,000  in  extravagant  provision  of  freight 
sheds,  hunk  houses,  store  houses,  etc. 

The  approach  to  the  St.  Lawrence  River  bridge  at 
(Juebec  is  oveT  I','  grade  on  both  sides  of  the  river:  hut 
at  the  Chaudiere  Cut.  a  mile  east  of  the  bridge  on  the 
south  side  of  the  river.  $351,000  was  spent  to  preserve  the 
.standard  gradient  of  0.4%.  Illustrating  the  difference 
in  i-ost  between  wooden  trestles  and  permanent  construc- 
BOn,  al  foul  Civek  fill  over  half  a  million  cubic  yards  of 
material  were  placed  at  a  total  cos!  with  the  arch  of 
iioarlv  $400,000.  By  carrying  the  line  across  this  open- 
ing on  n  wooden  trestle  and  postponing  the  construc- 
tion of  the  arch  ami  fill  for  seven  years,  the  Investigat- 
ing Commission  estimates  that  $240,000  could  have  been 

saved, 

\t     La     Tuque.    .$1.11011.1)00    mi-hl     have    been    saved    In' 

mtroducing  ;.  pusher  grade.  The  engineers  of  the  Trans- 
continental Railway  Commission  advised  it,  anil  showed 
to  the  satisfaction  of  the  Government,  the  Commission 
and  the  Grand  Trunk  Pacific  Ry.,  that  as  ii  was  a  di- 
psion  point  there  eras  always  at  hand  an  engine  to  help  a 
heavy  train  over  the  grade. 

All  parties  approved  this  opinion,  but  it  was  deemed 
'"  i  •    "\    to  obtain  the  sanction  of  the  government  to 


the  change.  The  government  officials,  however,  advised 
that  because  the  members  of  the  government  had  re- 
peatedly stated  in  public  that  the  railway  was  being  built 
with  maximum  grades  of  0.4%,  the  economy  could  not 
be  permitted. 

All  the  above  refers  to  the  section  between  Winnipeg 
and  Quebec.  Of  the  section  from  Quebec  eastward  to 
Moncton,  460  miles  in  length,  the  Commission  reports 
that  there  was  no  commercial  need  for  its  construction 
as  if  is  parallel  to  the  government-owned  Intercolonial 
Ry.  and  is  itself  earning  nothing.  This  section  of  the 
road,  originally  estimated  to  cost  $31,250  a  mile  <»'  a 
total  of  $14,375,000,  actually  cost  $35,000,000,  burden- 
ing Canada  with  annual  interest  charges  of  $1,200,000  a 
year  at  the  present  time.  Had  a  third  of  this  amount 
been  expended  on  the  improvement  of  the  Intercolonial 
Ry.  itself,  it  would  have  provided  all  the  traffic  faeilitiss 
required  by  Xew  Brunswick  for  many  years  to  come. 

During  the  original  discussion  of  the  Transcontinental 
Railway  project  in  Parliament  it  was  estimated  that  the 
total  cost  of  the  road  from  Winnipeg  to  Moncton  would 
be  $61,415,000.  On  Sept.  30,  1011,  there  had  already 
been  spent  on  the  road  $109,000,000  and  Cordon  Grant, 
the  Chief  Engineer,  then  estimated  that  when  completed 

the  toad  would  cost,  exclusive  of  interest.  $151,300, 

Under  the  contract  between  the  government  and  the 
Grand  Trunk  Pacific  Ry.  Co..  the  latter  has  a  right  to 
operate  the  road  for  seven  years  after  completion  with- 
out payment  of  rental  or  interest.  Adding  the  interest 
charges  during  this  period  and  those  which  have  accumu- 
lated during  construction  of  the  road,  the  total  cost  to 
the  taxpayers  of  Canada  in  1922,  when  the  Grand  Trunk 
Pacific  is  to  take  it  over,  will  have  been  $234,651,000. 
This  would  represent  an  average  cost  for  the  1800  miles 
of  about  $130,000  per  mile. 

It  is  to  be  remembered  in  this  connection  that  the 
road  is  a  single-track  line  built  through  a  wilderness 
where  the  right-of-way  cost  comparatively  nothing.  It 
is  stated,  however,  that  in  view  of  the  excessive  ci 
the  road  the  Grand  Trunk  Pacific  Co.  may  refuse  to 
carry  out  its  contract,  involving  the  payment  of  inter- 
est charges  on  such  an  enormous  sum,  and  the  govern- 
ment will  he  left  with  the  road  on  its  hands  and  with  no 
means  of  obtaining  any  return  whatever  on  it-  vast  in- 
vestment. 

Tt  seems  extremely  doubtful  whether  for  a  long  time 
to  come  the  road  can  even  earn  its  operating  expenses. 
It  is  built  through  an  uninhabitated  wilderness  located 
too  far  north  for  the  most  part,  it  is  believed,  for  pn 
able  agriculture  and  along  a  large  portion  of  the  line  it 
is  said  thai  the  timber  is  stunted  and  oilers  little  possi- 
bilities of  traffic. 

Some  allowance  must  be  mad.,  of  course,  in  following 
the  discussion  in  newspapers  of  this  and  other  Canadian 
-"  eminent  matters  for  the  intensity  <d'  partisan  feeling 
i"  Canadian  politic-.  Political  considerations,  unfor- 
tunately, have  too  often  dominated  in  connection  with 
railway  construction   in   Canada. 

The  system  of  government  subsidies  to  private  railways 
which  has  always  been  Followed  in  Canada  is  fraught 
with  large  possibilities  of  corruption;  but  the  experience 
"I'  the  Dominion  in  carrying  on  work  by  the  government 
directly  has  proved  that  there  an-  as  large  or  larger  pi 

bilities  of  grafl  and  Waste  h\    that   method. 

Unfortunately,  the  public  does  not  seem  to  learn  by 
experience.      Notwithstanding   the  enormous   burden  of 
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national  debl  piled  up  by  the  National  Transcontinental 
railway  scheme,  the  government  is  proceeding  to  pile  it 
still  higher  by  carrying  out  the  absurd  Hudson  Bay  en- 
■  rprise  which  can  only  result  in  placing  another  load  on 
the  already  overburdened  taxpayers  with  no  correspond- 
ing benefit. 


It  is  stated  thai  the  total  amount  which  Canada  has 
expended  in  cash  subsidies  to  private  railway  companies 
and  in  government  construction  and  operations  of  rail- 
ways and  canals  exceeds  one  and  one-half  billion  dollars. 
Mos1  of  this  expenditure  was  incurred  when  the  total 
population  of  the   Dominion  was  less   than   five  millions. 
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Sir — Having  read  Mr.  Drayer's  article  on  publicity 
and  your  editorial  thereon  in  Engineering  News,  of 
Jan.  22,  1914,  I  am  taking  this  occasion  to  tell  you  that 
1  am  heartily  in  accord  with  these  efforts. 

The    engineers    of    Cleveland    are    beginning    to    find 

themselves.     They  are  taking  a  more  active  and  beneficial 

-i   in  the  civic  life  of  the  community.     Their  ad- 

nd  cooperation  are  being  sought  by  committees  and 

1m, aids  and  no  important  public  work  is  undertaken  here 

but  one  or  more  of  our  members  is  consulted. 

All  this  has  been  brought  about  by  publicity,  and  by 
publicity  I  mean  writing  interesting  news  articles,  some- 
thing of  genera]  interest  informing  the  layman  in  non- 
technical terms  just  what  is  being  done  and  who  is  doing 

Paid  advertising   is  forbidden   the  engineer,  architect, 
r  and   lawyer  and   is  considered   unprofessional.  Now 
in  my  estimation,  the  engineer  and  architect  have  a  wide 
e  field,  writing  articles  on  new  work  in  prog- 
ion. 
■    ering   esi  orsions   to   large   manufac- 
turing                hit  h   would   I  e  g I  copy  for  Sunday 

sine  sections.     If  these  are  written  clearly  and  au- 

would    make   very    interesting   reading 

ral  public  and  th  nthor  would  gain 

merited  and  beneficial  publicity.     He  would  then  be.    me 

more  i  i  tter  informed  and   svould  in  time 

authority  on  these  subjects, 
would  be  eager  foi   bis  articles  and  their  readers 
demand  the  same. 

1       •  aid  like 
ntion   in   II  '  hank  and 

tg  you 

rones  oi   Smith  i     in  thai   particular  compart- 
'l  friend!)    relati 

nd  with  dis- 

.iiiie  of  the  publicity  of 

ho   do   very 
I 
and  '     data  to  the  world. 

city  1 ; 

return  to  ei  pit  ndid  op- 

tl  

force, 
M     •      M "":'   in  their 
.   foi  thi     ui  ce  i  of  th 


This  credit  will  react  on  the  manufacturing  concern 
as  in  the  case  of  the  college  and  professor.  The  public 
will  say  that  the  well  known  engineer  Jones  designs  their 
product  and  you  can  be  sure  that  it  will  be  satisfactory. 

In  closing,  I  want  to  quote  a  paragraph  taken  from 
a  familial'  house  organ,  Dodge  Idea. 

It  pays,  to  be  known.  The  corporation  looking  for  a  good 
man  to  add  to  its  organization,  does  not  go  into  the  by-ways 
or  the  dark  places,  but  goes  into  the  circle  of  those  who  are 
known.  And  the  fact  that  a  man  was  well  known  a  few 
years  ago,  does  not  stand  him  in  good  stead  if  in  the  mean- 
time he  has  become  a  recluse.  With  personal  prestige  it  la 
the  same  as  with  articles  that  are  offered  for  sale.  So 
as  you  keep  goods  advertised  and  prominent  in  the  public 
eye.  they  will  be  recognized  and  purchased,  but  disconl 
this  publicity  and  they  will  decline  into  that  condition  which 
the  late  Grover  Cleveland  once  described  as  "innocuous  desue- 
tude." Don't  cajole  yourself  into  thinking  that  it  is  any 
different  with  a  man  It  is  not.  A  man  must  keep  himsell 
in    the    limelight    •  r    he    will    be   i  eclipsed    b 

who  see  the   value   of   the   publicit;  o-ed. 

Jos.   R.    I'm  . 

866  Rockefeller  Bldg.,  Cleveland,  Ohio. 
Feb.  :>.   L914. 
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Sir — There  is  much   published   in   ExGiXlCKlilXG    Xews 

g  the  salaries  oi  engineer  .     Your  readers  ma\ 

be  interested  in  the  relative  rates  which  were  paid  va 
rious  employees  in  the  Government  service  at  Panama.  In 
the  <  ttiief   Engineer's  office,  the  •  ngineers  \w\  ing  re 

,    of   work    ret  eived    fr $  150    to    $850   per 

month.  They  in  turn  employed  oil  i  graduates,  from 
civil,  mechanical  and  electrical  courses  of  four  years,  at 
from  $125  to  $250  per  month 

Compare  with    these  latter  figures  the  rales  paid 
clerks  in   the  various  offices,  working  directly  under  tha 
Chief  Engineer  and  Chief  Quartermaster.  The  chief  clerk 
received  $350  per  month.     Various  other  clerl 
$300,  $200,  $175,  $150,  $137.50,  and  a   few   $125.      In 
.,1  terma  if  r*    offici     rat      of   pay   likow  ise    i 

100  down  to   •  i  II  50      S i   these  men  li 

nee. led   n    tot  I al    ii  lining,   and    few    of   them    worked 

more  than  i     pei   daj , 

[n  ct  with    the    wi paid    the    tot  linit 

ret  eived  In     team  h 

trong  union.    The 

ator  "i hovel  received  J  rom  $2  10  to  $2  10  per 

month     The  ,  ranemen  $175  to  $190 

\    rodman    received    $83  rtnth        \  Pter    six 

rl  ;      :i     malaria    exposure  to 
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in.  or  beans  and  rice,  he  might  get  $100.     Mos1  of  these 
ii  m  put  in  ten  and  twelve  hours  work  per  day,  and  lived 
,i  camp.     Some  were  engaged  in  the  lock  and  spillway 
,  nstruction  and  had  better  quarters,  bul  few  if  any.  re- 
over  $15<i  per  month. 
If  the  Government  undertakes  the  construction  of  the 
Alaska  railroad,   it    is  to  be  hoped  that   the  engineers  in 
will  see  that  technically  trained  men.  engaged   in 
tner  surveying,  or  exploration    under  such  severe  con- 
;-.  or  those  having  the  design  of  structures,  and  su- 
«ion  of  construction,  will    receive  at    least   as  much 
bunch  of  clerks  performing  timekeeping  or  another 
bunch   whose   principal    responsibilities   are   to    take   tele- 
phone messages,  for  eight  hours  per  dav. 

E.  A.  V.,  Jit.. 
.'mi..  Am.   Soc.  ('.  E. 
Xew  Oilcans,  La..  .Tan.  2(5,   191  1. 

TIh\e    (Cos&sthHUKsftiioica    ©if    &Sa® 
Hampdeia    R..R. 

Sir — Your  editorial   of  Jan.   29,  entitled  '"The  Finan- 
cial  Responsibility  of   Directors."  is  timely  and   points  a 
good   moral  ;   but    some  of  your  statements  regard- 
2  the  Hampden  R.R.  appear  to  be  based  on  assumptions 
not  exactly  in  accordance  with  facts. 

Referring  to  this  road,  which  was  constructed  in  order 
the  Boston  &  Maine  R.R.  an  entrance  into  Spring- 
field and  a  direct  route  to  Xew  York,  you  make  the  fol- 
low ing  statement  : 

The-  .\thol  branch  of  the  Boston  &  Albany  R.R.  parallels 
the  Hampden  R.R.  for  nearly  its  whole  length.  As  the  New 
I  l.i  \  .ii  held  a  50",  controlling-  interest  in  the  Boston  &  Al- 
it  was  in  a  position  to  at  least  make  friendly  negotia- 
tions for  the  use  of  this  stretch  of  single  track  for  the  few 
through-passenger  trains  that  it  might  have  desired  to  ope  - 
In  this  way.  Such  an  economical  solution  of  the  problem 
appeals   not    to    have    been    even    thought   of. 

As  a  matter  of  fai  I   the  possibility  of  such  a  solution 
was  investigated  quite  thoroughly,  and  surveys  were  made 

possible  physical  connection  of  the  1>.  &  M.  with  the 
Aiii'.l.      The   Athol   branch    is.   however,   a   very   inferior 

of  track,  pursuing  a  sinuous  course  through  a  nar- 
row river  valley,  with  numerous  sharp  curves  and  some 
heavy  grades.  Ii  certainly  could  not  be  used  for  fast 
passenger  service   without   very  costly   improvements. 

Regarding  the  high  cosl  of  construction  of  the  Hamp- 
den  R.R.  you  say  : 

II    may    be    thought    thai    the    high    cost   of   the   road   might 
to  its  being  a  double-track  line  of  phenomenally  heavy 
construction.     It  appears,  however,  thai    the  line  is  only  single 
track. 

Although  there  is  only  a  single  track  laid  at  present, 

most   of  the   r Ibed   was    graded    for  double  track,  and 

a    a  great  deal  of  very  heavy  construction,  manj 
cuts  being  50  Ft.  or  more  in  depth   for  long  dis- 
tance., and  ih,.  ii||s  of  equal  volume.    There  are  twi    

iaducls,  one  of  them,  crossing  the  Chicopee  River, 

half  ti  mile  over  all,  n  ith  a  single  spa a 

the  i      r  of  300  ft. 
The  Hampden  road  has  a  ruling  grade  of  1.23%,  yel 
arc  only  si\  curves  in  the  entire 
-t   curve  being   but    l ' ,  .     Theri        i    e  si  retch  of 

mill     in  I i  i 

While  ih.'  cosl   of  upwards  of  $260,000  per  mile  is 
iilv   represents  a   considerable   profil    to 

iccessive  as  i hi  be  inferred 

thi    statements   of   some   persons   who   have    never 


seen  the  road  and  cannot  appreciate  the  very  heavy  con- 
struction work  which  was  done  on  it. 

K.   P.    ARMSTRONG. 
7  Water  St.,  Boston,  Mass.,  Feb.  5,  1914. 

[There  is  no  doubt  that  the  Hampden  R.R.  represents 
very  heavy  construction  work  and  was  built  with  very 
high  standards  as  to  gradients  and  curvature;  but  no 
satisfactory  demonstration  has  been  made  that  this  large 
expenditure  was  justified. 

It  is  true  the  Athol  Branch  has  much  curvature  and 
a  broken  grade;  but  we  arc  informed  that  its  curves  and 
grades  are  after  all  little,  if  any  worse,  than  those  on  th 
Central  Massachusetts  Ry.  with  which  the  Hampden  R.R. 
connects.  There  was  here,  moreover,  no  question  of  the 
economy  in  operation  of  heavy  through  freight  trains 
which  has  been  the  governing  factor  in  must  work  where 
heavy  expense  has  been  undertaken  in  railway  reconstruc- 
tion. The  main  purpose  of  the  Hampden  R.E.  was  to 
facilitate  the  movement  of  through  passenger  trains  be- 
tween Xew  York  and  Xew  England  mountain  and  coast 
resorts  during  the  summer  season.  The  expenditure  of  a 
small  part  of  the  cost  of  the  Hampden  R.E.  in  improving 
the  Athol  Branch  would  have  certainly  made  it  as  good  as 
or  better  than  the  Central  Massachusetts.  Even  if  it  was 
deemed  necessary  to  build  an  entirely  new  line,  the  testi- 
mony of  Edward  ( '.  Sherman,  the  engineer  who  investi- 
gated the  matter  for  the  Massachusetts  Public  Service 
Commission,  showed  that  the  road  could  have  been  buil! 
on  a  different  location  with  excellent  grades  and  align- 
ment for  about  a  million  and  a  half  dollars  less  than  the 
Hampden  R.R.  cost.  Further,  on  the  Hampden  R.R., 
itself,  by  making  two  detour,  and  some  slight  changes  in 
grade,  half  a  million  could  have  been   saved. 

It  is  at  least  interesting  to  know  in  connection  with 
this  very  heavy  work  on  the  Hampden  R.R.,  that  the 
Woronoco  Construction  Co.  which  had  the  contract  for 
the  construction  sublet  the  rock  excavation  a1  a  pro 
1-0  to  50c.  per  cu.yd.,  and  the  earthwork  at  12  to  15c. — 
En.l 


§>c®p©  of  tHh\©  Prfsffimoiidl  FoirstatmSa 

Sir — In  your  issue  of  Dec.  11  was  an  inquiry  by  W. 
J.  H.,  of  Newburgh,  \.  J.,  regarding  the  scop,  of  the 
prismoid  formula.     This   formula  i   be  more  or 

less  of  a   joker   inasmuch   as  solids  to 

which  the  definition  of  the  not   properly 

apply. 

The  definition  usually  given  is  as  follows:  "The 
moid,  or  prismatoid,  is  a  solid,  bounded  bj 
its  bases  two  pol.i 
-ana'  o]  of  a  different   number  oi   sides  n  hii  h 
allel  planes."     Allen,  in  his  "Railroad  I  h  Earth- 

i  -   essenl  ialh    this  defii 
-linu   thai   the  formula  applii     to  a  sei  tion  implex 

solid  with  a  curved  surface,  .ailed  the  hyperbolic  pa 
loid.      He  also   makes   the   conventional    statement    that 
il   applies  t,,  many  solids  ha  i ;  u  es      The 

question   naturally  arises.  "Where  docs  n   all  end"?  The 
following    is    intended    to    indicat  the   .-cope 

of  the  pi  isiii.iul  formula. 

Suppose  the  solid  under  investigation,  is  placed  in  a 
.  -   of  rectangular  coordinates,   with   its  base   in   the 
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XZ  plane,  and  suppose  it  is  possible  to  express  the  area 
of  any  section  parallel  to  and  distant  "y"  from  the  base 
as: 

f(y)  =  A  +  By  +  Cy*  +  Dy*  +  .  .  .  .   BVn 
The  volume  of  such  a  solid  would  be 


+  2  + 


V 


j  /(//)  dy 


D7i*   ,   Eli*   ,  Ryn 

nr  +  ^-+-^-  + ,",  +  ] 

Suppose  we  now  apply  the  prismoid  formula  to  the 
same  solid.  The  area  of  the  lower  base  would  be  /  (0), 
that  of  the  upper  base  f(h),  and  that  of  the  midsection 

f(~\-    Accordingly,  if  the  formula  holds  true  for  such  a 
solid,  its  volume,  after  simplification,  must  be 


v  =~(A0)  +  4/(5)  +/(/*))  = 


© 


h(A  +  m}   +-^-  +  -4 


+- 


Eh* 


+  ±'Fh>  +  . 


27,7,") 


3      '      4      '      24 

These  two  expressions  for  the  volume  are  identical  up 
to  and  including  the  term  in  "h"  of  the  third  degree. 
This  means  that,  if  the  prismoid  formula  is  to  give  the 
volume  id'  the  solid,  it  is  a  necessary  and  sufficient  con- 
dition that  we  be  able  to  express  the  area  of  any  section 
parallel  to  and  distant  "y"  from  the  base,  in  a  rational 
integral,  algebraic  function  of  no  higher  than  the  third 
degree  in  "7".  Remove  the  assumption  made  at  the  be- 
ginning and  a  little  thought  will  show  that  the  above 
condition  is  a  sufficient  although  not  a  necessary  one. 

Consider  now  the  number  of  solids  to  which  the  for- 
mula applies.     The  area  of  any  section   parallel  to  the 
base,  according  to  the  above  demonstration  is 
f(y)  =  A  +  By  +  Of  +  Dy* 

It  is,  of  course,  possible  that  some  of  the  coefficients 
be  zero,  in  which  case  tin.'  area  of  the  section  might  be 

/(,,)  =  A,  or    f(y)  =  A  +  Cy*.  or  /(//)  =  By  + 
Of   +   Dif 

In  short,  there  "ill  be  as  many  varieties  as  there  are 
possible  combinations  of  four  things,  taken  four,  three, 
two  <>r  one  a1  a  tunc:  i.e.,  '."  ■  1  =  15.  The 
condition  when  all  the  coefficients  are  zero,  is  excluded. 

Corresponding    to   each    of    these    then'    will    lie  III   U08t   "IK' 

solid  with  volume  given  by  the  prismoid  formula. 

Again,  given  any  curve  y  =  /O).  if  jt[/(x)]2  is  a 
rational,  integral,  algebraic  function  of  qo  higher  than 
the  thud  degree  in  .<•.  then  the  prismoid  formula  applies 
t,,  He-  solid  "!'  revolution  generated  by  that  curve.  There- 
fore, the  volume  of  any  solid,  or  any  of  its  frustra  he 
tween  parallel  planes,  generated  by  any  conic  may  he 
found  by  means  of  this  formula.  This  explains  the  fad 
that  the  volume  of  the  Bphere,  ellipsoid,  paraboloid,  el,  . 
may  be  the  prismoid  formula. 

I  make  ii  possible  to  pi,  enl  Hie 
on  11101,1  formula  in  another  form.    Given  thai  the  area 

on  parallel  ]  1 1  thi  1    olid  is 

1        By       '  y     '    Dy" 
wla  re    l .  /■'  volume  of  the  solid  is 

-  »('  '■  ■    -;  . 

II  mm    R01    1  r. 

II  V.  &  M.  <  lollege,  Stillwati  1 .  1 
Dei     1  '.   1913 


snag?  CoBtmpetlfltioira 

Sir — The  writer  has  just  finished  reading  your  art  tcli 
entitled,  "Another  Bridge  Engineering  Competition."  in 
your  issue  of  Feb.  0,  and  cannot  refrain  from  taking  ex- 
ceptions to  some  insinuations  you  incorporate  in  the  ar- 
ticle. 

The  gist  of  your  objection  seems  to  be  that  the  com- 
mittee handling  that  work  has  not  furnished  enough  data 
for  an  engineer  to  prepare  a  design  for  the  bridge.  You1 
also  express  the  great  fear  that  some  engineer  engaged  in 
bridge  building  might  secure  the  designing  of  this  work, 
or  in  other  words  the  whole  article  tends  to  create  the 
impression  that  no  engineer  engaged  in  bridge  building  is 
capable  enough  or  honest  enough  to  design  bridges. 

The  writer  might  state  here  that  neither  his  company 
nor  himself  has  any  interest  in  the  design  for  this  work, 
nor  do  they  intend  to  have,  but  he  cannot  help  but  express 
himself  at  your  distinction  between  engineers  and  con- 
tractors, and  since  the  matter  has  been  brought  up,  to 
ask  you  a  few  questions  regarding  this  distinction. 

You  say  in  the  article  in  question  that  the  "Commit- 
tee expects  the  bridge  building  companies,  who  are  used 
to  taking  gambling  risks  of  this  sort,  will  come  forward 
on  Feb.  18,  with  various  ornamental  designs  for  the  pro- 
posed bridge,  from  which  the  committee  will  proceed  to 
make  its  selection,  aided  by  the  expert  advice  of  the  rej 
spective  bridge  salesmen." 

You  also  say.  "the  direct  tendency  is  to  throw  work 
into  the  hands  of  concerns  with  the  lowest  professional 
standards  or  none  at  all,  who  often  combine  the  functions 
of  the  engineer  and  the  contractor.  Men  of  greater  abil 
ity  and  higher  standards  of  honesty  are  driven  into  some 
other  occupation;  and  such  an  outcome  is  nothing  short 
of  a  public  calamity." 

You  will  greatly  favor  the  writer  by  answering  a  tVw 
of  the  following  questions : 

Why  is  it  impossible  for  a  contractor  to  be  a  capable 
engineer  and  vice  versa  ? 

Why  is  it  impossible  for  a  contractor  to  do  a  legitimate 
and  honest  business  ? 

Why  is  it  impossible  for  a  bridge  contractor  to  be  a 
capable  engineer  and  a  man  with  high  standards!-' 

Why  is  a  man  who  calls  himself  a  Consulting  rhigi- 
necr.  more  capable  than  the  man  who  leaves  off  the  title 
"Consulting"? 

How  can  a  consulting  engineer  tell  what  work  will  cost 
when  bis  whole  knowledge  of  cosls  is  based  on  a  hand- 
book some  years  oul  of  dale  and  dealing  with  particular 
cases  ? 

Being  a    contracting    bridge   engineer,   the   writer   often 

bear-  the  insinuations  thai  all  contractors  are  crooks  and 

thai    if  a    contractor   is   making  any    money   he  should    be 
investigated;    but     yon    can     imagine    his    surprise    when 

reading  practically  the  same  things  in  your  magazine. 
You   say   thai   dishonesty   is   prevalent    among    bridge 


contrai  tore.  Would  mil  the  word 
,  loser   lo  I  he  I  nil  b  ? 

Ami  while  on  Ibe  subject  the  wri 
a  few   more  quest  ions  Rg  lo  w  hal   vou 

I  -  m  honest  for  a  consult  ing  engin 

I  lire,  make  ,111  est  imate  far  loo  l,,w  t 
and    far  bel,,w    what    a   COnl  rat  toi 

ami  then  tell  the  owners  that  tb 
exorbitant  1 


d"  be  a   little 

IT    would    like    I,,    ,1    k 

all  "honesty." 

it  to  design  a  atruc- 

Foi    I   ,  nnsi  net  1011. 

an   build    the   WOrlf    for. 

contractor  is  asking  m> 
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Is  it  honest  for  an  engineer  to  design  work,  inspect  all 
f  the  mat  rial  that  goes  into  it  during  the  construction, 
n d  then  require  the  contractor  to  guarantee  the  struc- 
ure  both  as  to  design  and  construction  ?  Is  it  honest  for 
he  engineer -to  place  all  of  the  blame  on  the  contractor 
i.vlien  anything  goes  wrong? 

Is  it  honest  for  an  engineer  to  take  the  owner's  money 
[for  designing  a  structure  with  which  lie  is  not  familiar, 
as  for  example  a  drainage  engineer  will  undertake  the 
design  of  a  bridge  when  his  knowledge  of  bridge  designs 
((insists  of  what  he  got  from  his  textbooks  when  he  was 
in  school  some  years  before? 

Why  does  an  engineer  get  paid  for  taking  soundings, 
b  ._.  and  then  require  the  contractor  to  do  this  work  all 
over  again ;  the  engineer  giving  absolutely  no  guarantee 
and  taking  absolutely  no  responsibility? 

In  this  case  of  the  Chattanooga  bridge,  why  is  it 
harder  on  the  engineer  to  make  his  own  soundings  than 
it  is  on  the  contractor?  Suppose  this  committee  went 
ahead  and  hired  an  engineer  on  his  reputation  as  you 
suggest.  He  will  prepare  a  design  including  plans  and 
specifications.  On  these  he  will  show  the  results  of  his 
investigations  and  soundings,  and  will  then  immediately 
say  that  these  facts  are  approximate  only  and  that  the 
contractor  must  satisfy  himself  as  to  the  nature  of  the 
foundations,  etc.,  and  that  the  engineer  can  be  responsible 
for  nothing. 

If  the  contractor  goes  ahead  and  makes  these  sound- 
ings he  very  justly  adds  the  cost  of  them  to  his 
bid.  Thus  the  owners  are  paying  for  the  same  work 
twice.  Why  doesn't  the  engineer  assume  some  small  re- 
sponsibility himself  since  he  gets  money  for  doing  some- 
thing? Perhaps  it  is  this  lack  of  responsibility  that  helps 
him  keep  "honest." 

Why  is  it  that  engineers  almost  invariably  place  in 
their  specifications  the  clause  making  them  the  final  arbi- 
tor  in  case  of  dispute,  instead  of  putting  it  up  to  some 
disinterested  party?  Is  it  because  he  considers  his  own 
judgment  superior  to  that  of  all  other  engineers?  Is  it 
a  sense  of  honesty  that  places  the  contractor  absolutely 
in  the  power  of  the  engineer  wherever  the  engineer  finds 
it  possible  to  secure  this  power? 

[f  you  are  going  into  this  matter  and  finding  fault  with 
competition  that  requires  engineers  to  make  their  own  in- 
restigations,  why  not  take  up  the  matter  of  requiring  con- 
tractors to  make  costly  investigations  of  sites  that  have  al- 
ready been  tested  by  the  engineer  who  has  been  paid  to 
Bo  this  work. 

The  writer  will  admit  thai  there  are  some  dishonest 
contractors,  such  as  you  will  Snd  in  every  line  of  busi- 
iil  why  do  you  say  that  such  men  are  "prevalent"? 
There  arc  evils  in  the  business  that  should  be  done  away 
with  luil  these  evil  practices  arc  as  much  at  home  with 
the  consulting  engineer  as  with  the  contractor.  Further- 
more, it  is  the  writer's  opinion  that  engineers  of  high 
principles  and  capabilities  will  be  found  both  among  the 

engii rs  and  the  engii ring  contractors  or  contracting 

ineers.    And  a  close  investigation  will  probably  show 

thai  the  engineers  who  are  also  contractors  are  respon- 
sible for  by  far  the  greater  amount  of  progress  which  is 
made  in  the  matter  of  economical  and  satisfactory  con- 
struction. 

The  writer  has  been  speaking  from  an  experience  thai 
cover  practically  the  whole  of  our  country  and  has  qo1 
gaged  his  view  point  from  a  few  local  conditions. 


If  you  will  kindly  throw  a  little  light  on  some  of  the 
questions  the  writer  has  asked  you  it  will  be  greatly  ap- 
preciated. 

Wm.  (i.  Morrison. 

Des  Moines,  Iowa,  Feb.  7,  1914. 

[Our  correspondent  appears  to  have  read  into  our  edi- 
torial ideas  entirely  foreign  to  its  purpose  and  intent. 
We  have  at  no  time  said,  or  insinuated,  that  it  was  im- 
possible for  a  bridge  contractor  or  a  bridge  builder  to 
be  at  the  same  time  a  capable  engineer  with  high  stand- 
ards of  honor  and  honesty.  Any  such  statement  would  be 
absurd  on  its  face  in  view  of  the  many  engineers  of  high 
standing  connected  with  bridge-building  companies  in 
responsible  positions. 

We  did  say.  however,  and  strongly  maintain,  that  both 
the  bridge  engineer  and  the  contracting  engineer  are 
needed.  Further,  we  believe  the  best  bridge-building  con- 
cerns would  much  prefer  to  undertake  bridge  work  upon 
the  plans  and  specifications  prepared  by  a  thoroughly 
competent  engineer  than  engage  in  the  competition  for  a 
bridge  contract  let  by  some  political  body,  wholly  unaided 
by  any  engineering  advice. 

We   make   no   defense   id'   incompetent  engineers   or  of 

those  who   undertake   work  as  consulting  engi rs  with 

inadequate  ability  and  experience;  but  we  doubt  whether 
even  our  correspondent  would  care  to  maintain  the  prop- 
osition that  all  bridge  engineers  not  engaged  in  contract- 
ing work  are  incompetent,  or  even  that  all  bridge  work 
should  be  let  to  contractors  without  the  intervention  of  an 
engineer. 

As  for  the  abuses  mentioned  by  our  correspondent,  con- 
sisting in  placing  upon  the  contractor  responsibility  not 
properly  belonging  to  him.  etc.,  these  have  been  often 
pointed  out  and  condemned   in  these  columns. 

These  questions,  however,  are  apart  from  the  main 
issue,  which  is  the  method  of  competition  adopted  by  the 
Chattanooga  bridge  committee.  Laying  aside  for  a  mo- 
ment the  whole  question  of  contractors  vs.  engineers,  our 
correspondent  says  that  the  gist  of  our  objection  was  that 
the  committee  had  not  obtained  surveys  and  soundings 
at  the  bridge  site,  and  made  them  available  to  all  compet- 
itors proposing  to  submit  plans  and  estimates.  Taking 
even  our  correspondent's  position,  that  the  competition 
is  to  be  between  bridge  contractors  and  not  bridge  engi- 
neers, it  would  seem  to  us  in  the  interest  of  these  also 
that  the  committee  should  have  had  the  surveys  made 
once  for  all,  instead  of  a  dozen  competitors  each  spending 
the  money  to  have  the  work  done.  Our  editorial  was 
prepared  with  the  interest  in  mind  of  the  honest  and  rep- 
utable bridge  contractor  (who  we  believe  is  typical  and 
no'  exceptional)  as  well  as  of  the  engineer  who  ,- arils  bis 
living  by  professional  work  :  and  it  is  a  matter  of  surprise 
to  us  (hat  our  correspondent  should  have  interpreted  it 
to  (he  contrary. — En.] 

Sir— Regarding  your  receni  article  en  the  competition 
for  the  Chattanooga  Bridge,  I  am  quite  sure  that  enni- 
ncrs  throughoui  the  country  are  in  accord  with  von  for 
the  improvement  and  better  regulation  of  competitive 
work    anion-    engineers,   but    I    am    also   sure   that    il    will 

!••■  a  hopeless  task  unless  some  official  action  is  taken  by 
our  National  societies. 

If.  A.  C. 
Pittsburgh,   lVnn..  Feb.   r.\   L913. 
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During  a  recenl  heavy  snow  in  Detroit.  Midi.,  ;i  6-ton 
garbage-collection  motor  truck  was  equipped  with  a  snow 
plow  and  used  to  open  up  snow-blocked  street  gutters,  as 
shown  U  the  accompanying  view.  For  balancing  to  buck 
against  snowdrifts  the  truck  was  partly  loaded  with  gar- 


Eng.Ni 

Ax  Emergency  Plow  foe  Street  Use.  Detroit,  Mich. 

loxes.  We  are  informed  by  George  H.  Fenkell, 
Commissioner  of  Public  Works,  of  Detroit,  that  the  snow 
plow  was  rigged  up  by  John  -T.  Knight,  superintendent  of 
Street  (  leaning  and  Sanitation,  and  that  "it  does  excel- 
lent work." 


A  Ball  ft©  PiP©S!a©&©  ttlh©  D©^©E© 
siffi©aaft  ©If  Wsvftes*  Pow©^©  ©sa 


A  bill  (Senate  No.  1415)  has  been  introduced  into  the 
1  v.  Si  nati  I'/  Senator  W.  L.  Jones,  of  Washington, 
with  the  object  of  encouraging  the  development  of  water 

the  publii  1 Is.    The  important  provisions  of 

-  ilv  as  follows. 
Rights  are  granted  upon  the  public  lands  to  "any  state 
or  in  reof  or  to  any  public-service 

'consti  ui  t.  develop,  maintain,  and  oper 

toragi     n  i  mals,    c luits, 

plan        i    remission  ami  distrib- 
i  ti       Thi   e  -  ights  arc  secured  by  film 

i  plan-  and  tie  with  the  Secretary  of  the 

departmenl  having  jurisdiction. 

the  problem  of  whether  or  no!   the  Govern- 
powei   produced,  this  bill  im 

%  on   the  markel   value  of 
the  lands  before 

.il  of  the  pi  grantee  and 

the  Secretary  mu 

the  gi  i,.    I',  s.  Di 

f  '"in  i   for  tl  ilue.     These 

Of  ''i Mil 

pi    to  con!  inue  foi 

to    for 
ling 


the  land  is  loeated  or  by  any  municipal  subdivision.  But 
the  fair  value  of  the  property  has  to  lie  paid  and  all  con- 
tracts approved  by  public  authorities  having  jurisdiction 
have  to  be  assumed.  This  fair  value  must  be  by  agree- 
ment with  the  Secretary  of  the  department  having  juris- 
diction or  by  proceedings  in  a  IT.  S.  District  Court. 

In  order  to  prevent  tying  up  water-rights  by  specula- 
tors, a  grantee  must  begin  construction  within  two  year3 
of  the  date  of  agreement  about,  or  final  adjudication  of, 
the  land  value.  Construction  must  be  completed  in  five 
year  sufficiently  to  supply  the  reasonable  needs  of  the 
markel.  However,  extensions  of  time  may  be  granted  b] 
the  President  in  the  public  interest. 

It  is  provided  that  the  rates  shall  be  reasonable  and 
the  service  adequate.  Courts  and  public-service  com- 
missions arc  directed  to  include  the  5^  rental  of  land  in 
the  basis  of  rate  making.  The  bill  reserves  to  the  United 
State-  the  right  of  rate  and  service  supervision,  if  the 
business  becomes  interstate  or  if  state  and  local  authori- 
ties fail  to  regulate. 

All  water-power  reserves  would  be  opened  up  by  the 
President  under  the  appropriate  public-land  laws,  so  far 
as  this  action  would  not  impair  or  destroy  use  for  power 
development,  transmission  or  utilization,  water  power 
being  made  the  dominant  use  and  all  transfers  of  land 
being  subject  to  such  reservation. 

The  bill  enjoins  all  ownership  or  control  of  works  to 
form  an  unlawful  combination  or  contract  to  limit  the 
output  of  energy. 


.®a® 


Public-utility  engineers  generally,  but  more  particu- 
larly gas  and  water-works  men.  -till  face  the  serious  de- 
terioration of  their  buried  pipes  by  stray  currents  from 
electric  railways.  To  all  such  nun.  a  bulletin  (No.  \'i. 
"Electrolysis  Mitigation  in  Springfield,  Ohio)  recently 
issued  by  the  U.  S.  Bureau  of  Standards  will  be  interest- 
ing because  it  presents  the  conclusions  t>['  the  physicists 
of  the  Bureau  on  the  several  available  mean-  of  mitigat- 
ing this  evil.  The  Bureau  has  better  resources  for  mak- 
ing a  comprehensive  and  thorough  study  of  these  wide- 
spread problems  than  any  other  organization  and  evi- 
dently has  made  the  most  of  it-  opportunities.  lis  de- 
terminations, therefore,  are  of  unusual  weight  in  miti- 
gal  ion    work,  planned   or   under   way. 

The  bulletin,  ostensibly,  is  a  study  of  the  condition-  in 
Springfield,  Ohio,  where  a  typical  problem  was  Pound  an  I 
an  attempt  to  relieve  conditions  bj  the  use  of  insulated 
return  feeders  between  various  points  of  the  (rack  and  the 
power  house  (the  scheme  Favored  by  the  Bureau).  Only 
ome  I  s  of  the  55  page  in  the  bullel  in,  however,  treal  of 
the  Springfield  work,  the  rest  describing  and  commenting 
igation      I  heme'     w  Inch    are   seen    about 
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f  paints  have  been  tested  and  of  these  not  a  single  one  has 
withstood  the  action  of  the  very  moderate  test  potential  of 
our  volts  for  any  considerable  length  of  time,  failure  of  the 
oating  with  consequent  pitting  of  the  pipe  occurring  within 
i  few  months  in  all  cases.  None  of  the  paints  tested  are  ab- 
olutely  impervious  to  moisture.  The  coating  becomes  slightly 
onducting  and  a  trace  of  current  flows,  at  first  giving  rise 
o  slight  electrolysis  and  more  or  less  gas  beneath  the  coating. 
4.S  this  gas  increases,  the  coating  is  ruptured,  the  current 
s  increased  and  rapid  electrolysis  of  the  exposed  iron  fol- 
ows.  If  the  coating  is  sufficiently  porous,  it  may  remain  in- 
act  and  electrolysis  may  continue   beneath. 

Coating  pipes  with  treated  textiles  or  tarred  paper  is  open 
to  the  same  objections  though  the  time  required  for  initial 
failure  is  usually  greater.  We  have  tested  a  considerable 
number  of  such  coatings  with  uniformly  disappointing  re- 
sults. 

INSULATING  JOINTS  IN  PIPES — This  method  has  found 
extensive  application  in  recent  years.  It  is  but  natural  that 
the  initial  attempts  should  have  resulted  in  some  disappoint- 
ments. If  properly  installed,  with  joints  of  proper  construc- 
tion and  used  with  sufficient  frequency,  it  can  be  made  very 
effective  in  minimizing  electrolysis  troubles.  A  third  or  a 
fourth  of  the  joints  insulated  is  usually  sufficient,  even  under 
re  voltage  conditions,  while  often  a  much  smaller  percent- 
age would  suffice.  In  the  case  of  old  systems  the  expense 
becomes  great,  unless  the  potential  gradients  in  the  earth  are 
first  reduced  by  other  means  so  that  a  comparatively  small 
number  of  insulating  joints  will  be  sufficient. 

PIPE-DRAINAGE  SCHEMES— A  system  of  wider  applica- 
tion in  this  country  than  any  other  is  "pipe  drainage."  This 
method  has   taken   a   variety   of  forms. 

(1)  Direct  Taps  Between  Pipes  and  Rails — At  various 
points  throughout  the  positive  areas  where  the  pipes  are  close 
to  the  tracks,  they  are  connected  by  short,  heavy  cables.  The 
potential  gradients  along  the  pipes  throughout  the  region 
affected  are  the  same  as  in  the  rails.  Commonly  this  produces 
heavy  currents  in  the  pipes  and,  in  case  occasional  high-re- 
sistance joints  are  encountered,  the  large  leakage  of  cur- 
rent around  the   joint  will   cause   rapid   injury  to   the   pipes. 

(2)  Negative  Feeders  to  Pipes — Another  scheme  consists 
in  running  negative  feeders  direct  to  various  points  of  the 
pipe  system.  In  some  cases  it  has  been  proposed  to  run  these 
long  feeders  parallel  to  the  pipes  and  tap  them  to  the  pipes 
at  frequent  intervals.  In  some  installations  boosters  have 
been  connected  to  the  longer  feeders,  in  which  case  they  can 
be  made  much  smaller  and  any  desired  amount  of  current 
can    be    taken    from    the    pipes    by    each    feeder. 

Any  form  of  pipe  drainage  will  necessarily  increase  to  a 
greater  or  less  degree  the  amount  of  current  carried  by  the 
which  is  accompanied  by  the  ever-present  danger  of 
trouble  developing  on  high-resistance  joints  at  obscure  and 
unlooked-for  places.  Connection  of  the  pipe  system  to  the 
busbars  or  rails  lowers  the  potential  of  the  pipes  and  tends 
to  make  them  negative  to  other  pipe  and  lead-cable  systems, 
thereby  endangering  the  latter.  Sometimes  it  is  practicable 
to  tie  in  all  pipe  and  table  systems  and  sometimes  not;  in 
any  case  it  would  greatly  extend  the  area  in  which  acute 
troubles  might  be  expected.  This  method  increases  the  life 
and    lire  hazard,    particularly   in  connection   with    gas   mains. 

The   method    requires    that    all    pipe   systems    to    which    it    is 
applied   shall   bi    electrically  continuous   throughout;   but  in  a 
many    installations,    cement,    rubber-gasket    and    other 
Insulating    joints    are    now    largely    used. 

Then-  is       tendencj    toward  the  production  of  an  excessive 

ammmt   ol    a  lkall   .it    the   surface  "t    ;i    negative   electrode   im- 

in    earth.     Concentration   of  alkali    will   have    no   detri- 
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METHODS  APPLICABLE   TO   THE   RAILWAY   SYSTEM 

In  the  systems  mentioned  above,  currents  are  permitted  to 
stray  from  the  tracks  without  restriction.  The  sole  aim  is 
either  to  prevent  their  entrance  into  the  pipe  or  to  provide 
means  for  their  exit  with  as  little  injury  to  the  pipes  as  is 
possible.  It  would  appear  more  logical  to  prevent,  to  a  large 
extent,  the  leakage  of  the  currents  from  the  railway  return 
conductors    into    the    earth. 

There  is  no  question  but  that  the  double-trolley  system,  it 
properly  installed,  would  entirely  eliminate  electrolysis  from 
railway  currents,  but  the  cost  of  installation  does  not  ap- 
pear  to   be   justified. 

TRACK  AND  ROADBED — In  recent  years,  engineers  have 
come  to  recognize  the  futility  of  trying  to  maintain  a  proper 
state  of  track  conductivity  by  merely  bridging  the  joints 
with  short  copper  bonds.  The  tendency  now  is  to  make  the 
joint  itself  electrically  continuous  rather  than  to  shunt  around 
it.  Cross  bonding  between  the  rails  is  also  much  resorted  to. 
All  special  work  should  he  shunted  by  copper  cables  capable 
of  carrying  all  of  the  current  passing  over  the  tracks  at  that 
point.  In  some  cases  the  drop  across  special  work  has  given 
rise    to    very    serious    electrolysis. 

A  properly  drained  roadbed  is  also  a  very  effective  aid  in 
reducing    the   leakage    of   stray   currents    from    the    rails. 

UNINSULATED-N  E  G  A  T  I  Y  E-FEEDER  SCHEME— This 
method  has  been  much  used  to  increase  the  conductance  of 
the  track.  With  feeders  costing  $4000  per  mile  for  cables  of 
1.000,000-circ.  mil.  section  installed,  the  most  economical  po- 
tential gradient  to  allow-  in  the  rails  is  about  three  volts  ef- 
fective per  1000  ft.  (root-mean-square  for  lS-hr.  period!  with 
power  costing  lc.  per  kw.-hr.  Wherever  the  potential  gradient 
exceeds  that  figure,  the  addition  of  copper  in  parallel  with  the 
rails  produces  an  annual  saving  more  than  sufficient  to  pay 
all  proper  charges,  including  interest,  taxes  and  depreciation, 
on  the  copper  required  to  reduce  the  potential  gradient  to 
three  volts.  When  this  value  is  exceeded  in  any  locality,  that 
section  of  the  track  is  not  only  being  operated  at  an  unneces- 
sary loss,  but  electrolysis  conditions  are  unnecessarily  bad. 
In  carrying  the  voltage  limit  below  this  value,  the  cost  of 
the  necessary  copper  soon  becomes  prohibitive.  On  the  other 
hand,  a  potential  gradient  of  three  volts  per  1000  ft.  is  much 
too  high  to  permit  a  reasonable  degree  of  immunity  from 
electrolysis. 

INSULATED  NEGATIYE-FEEDERS — In  this  scheme  the 
connection  at  the  power  house  is  either  removed  or  given  a 
suitable  high  resistance,  and  insulated  feeders  are  run  from 
the  negative  bus  to  various  points  of  the  track.  Current  be- 
ing taken  off  of  the  rails  at  numerous  points,  high  current 
densities  and  high  potential  gradients  in  the  rail  are  avoided. 
The  actual  drop  of  potential  on  the  different  feeders  is  of 
secondary  importance  so  long  as  i  s  practically  the  same  in 
all;  then  any  desired  potential  res  fictions  can  be  imposed 
on  the  track  with  freedom  to  design  the  feeders  to  give  maxi- 
mum economy,  which  cannot  be  done  when  the  feeders  are 
connected  in  parallel  with  the  tracks.  If,  instead  of  making 
the  drop  on  all  of  the  feeders  the  same,  we  make  the  drop  on 
the  feeders  smaller  as  we  approach  the  pewer  house,  we 
shall  have  a  continual  gradient  in  the  rails  all  the  way  to  the 
station,  thus  utilizing  the  conductivity  of  the  tracks  to  any 
desired  extent.  Insulated-feeder  systems  embrace  a  number 
of  modifications,  chief  among  which  are  the  folio'.-. 

(1)  Boosters  in  Separate  P.  el.  is-  A  method  used  in 
Europe  is  that  of  inserting  a  boi  ach   feeder  or  group 

of  feeders.  By  varying  the  voltage  of  the  Individual  boost- 
ers, almost  .  potential  eon. lit  ions  can  be  obtained 
in   the    track    network.      To   offset    this 

first  nn.l  depreciation  and  operatioi s(   of  the  boosters.  The 

copper  feeders  tan  be  designed  solely  from  the  point  of  view 
of  economy  and  thus  a  much  more  economical  installation  can 
lie  obtained  than  where  the  drop  on  the  cable  must  be  no 
greater    than    the    drop    on    the    rails. 

i2)  insulated  Negative  Feeders  Without  Boosters — T  e 
potential  necessary  to  force  th<  irrent  through  til- 
lers without  tin  us.-  ,.i  additional  copper  is  ob- 
tained by  removing  tin  itive  bus  and 
rails  at  the  power  lions,  ami  substituting  in  its  place  a  prop- 
erly   designed    resistai tap. 

In  designing  the   feeders  a  study  is   made  of  tin-  load 
trlbutlon    over    the    entire    territory;    the    most     natural    points 
for   taking   oft   current    are   s.  nber   of  am- 

peres  !••   i"     i  point    determined.      A    prelimin- 

ary valt  tlal  drop  on  tin-  first  feeder  is  then  assumed; 

from   this  drop  and   tin-  current    to  be   carried   i 
together  with  its  length,  the  cross-section  r  must 

other    feeders    and    the    resist. in.e    tans    mar    the    power    house. 

calculated    feeder   Bhould 

pent    without    overheating,    it    must    be 
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sufficiently  large  to  carry  the  current  and  an  additional  re- 
sistance inserted,  preferably  at  the  power  house,  to  give  the 
ary   voltage   drop. 

To  determine  whether  the  original  assumption  made  in 
regard  to  voltage  drop  on  the  first  feeder  was  the  one  that 
would  give  approximately  the  most  economical  installation. 
sum  up  the  total  cost  of  the  feeders  installed,  and  determine 
the  proper'  annual  charge,  including  interest,  taxes  and  de- 
preciation, and  also  calculate  the  total  annual  value  of  the 
energy  lost  in  the  feeders  and  resistance  tap.  If  these  are  ap- 
proximately equal,  the  voltage  drop  assumed  was  the  proper 
one. 

Against  the  decided  advantages  of  the  resistance-tap  over 
the  booster  method  must  be  set  the  objection  that  the  former 
is  less  flexible  than  the  latter,  and  cannot  be  made  to  re- 
spond as  readily  to  meet  the  exigency  of  shifting  loads.  The 
really  important  consideration  is  to  take  care  of  average 
normal  conditions,  and  this  the  system  will  do  automatically 
if  properly  designed.  A  large  measure  of  flexibility  can  be 
imparted  to  the  system  by  varying  the  resistance  of  the  in- 
dividual feeders  at  the  power  house.  Since  the  voltage  drop 
on  any  feeder  will,  as  a  rule,  be  of  the  order  of  ten  or  more 
times  the  voltage  drop  on  the  rails  between  adjacent  feeder 
taps  a  change  of  10%  or  less  in  the  resistance  of  a  feeder  or 
group  of  feeders  would  take  care  of  a  shifting  of  the  load 
tending  to  produce  local  variations  of  100'J  in  the  rail  cur- 
rents. 

(3)  Single  Booster  Scheme — This  method  is  designed  to 
eliminate  the  disadvantages  of  the  insulated  negative-feeder 
scheme  with  and  without  boosters.  All  of  the  negative  feeders 
i  -  .  .  |ii  the  power-house  tap  are  brought  to  a  feeder  bus  and  a 
single  large  booster  is  connected  between  this  bus  and  the 
negative  bus  of  the  generators.  Proper  distribution  of  cur- 
rent between  feeders  is  secured  by  proportioning  their  re- 
sistances. The  power-house  tap  is  led  through  the  field  of  the 
booster.  In  consequence  of  this  the  voltage  tending  to  force 
current  through  the  feeders  is  proportional  to  the  current  in 
the    power-house    tap    and    hence    the    proper    division    of    cur- 

tween   the  two  sections  is  automatic. 

(4)  Inverted  Booster  Scheme — This  differs  from  the  meth- 
hout    boosters    only    in    the    substitution    for    the    resist- 

ance  tap  of  an  "inverted  booster";  that  is,  a  booster  so  ar- 
ranged as  to  produce  a  counter  e.m.f.  in  the  power-house  tap 
sufficient  to  cause  the  proper  amount  of  current  to  flow  over 
the  insulated  feeders.  This  inverted  booster  consists  of  a 
series   motor   in    the    tap   circuit  coupled    to   a    practically   con- 

toi      g     some    external    circuit.      The 

counter  e.m.f.  of  the  series  motor  ejyes   tin-  drop   required  on 
ind    the   power  consumed   by  the   motor   in   excess 
of    the    losses    is    returned    to    the    system     through    the    gen- 
end    of    the    unit.      The    counter   e.m.f.    of   the    machine 
i,  ,i,     practically    proportional    to   the   current 

trom    th<     tracks    by   the    motor,    and    the    drop   on    the 
feeders  and   consequently  the  current    taken   by   them   win    be 
,!    t,,   th,-   motor   current,    which    is   approxi- 
the  condition  desired.     The  operation  is,  therefore,  en- 
rol   norma  I   load   conditions. 
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posed  on  the  maximum  demand.  In  any  case  if  the  operation 
of  the  railway  system  is  such  that  the  line  losses  give  rise 
to  an  increased  demand  for  power  at  time  of  peak  load.  He- 
cost  of  the  lost  power  will  be  greater  than  the  cost  of  the 
power  utilized  at  the  cars. 

We  have  to  consider  also  the  effect  of  this  drop  of  po- 
tential on  the  character  and  cost  of  the  car  service.  Low 
voltage  means  lower  average  car  speed,  with  a  consequent 
increase  in  the  number  of  cars  required  to  operate  at  a  given 
headway,  which  in  turn  increases  both  fixed  charges  and  op- 
erating costs.  Any  change  in  the  distribution  system,  there- 
fore, whether  a  change  in  the  number  of  stations  or  any 
other  change  which  affects  materially  the  line  losses,  will 
exert  a  marked  effect  on  the  cost  of  operation  of  the  system. 

In  designing  a  method  of  electrolysis  mitigation,  there- 
fore, many  things  have  to  be  taken  into  account  quite  apart 
from  the  technical  points  regarding  the  electrical  condition  of 
the  negative  return  if  a  proper  balance  is  to  be  maintained 
between  the  cost  of  making  the  proposed  changes  and  the 
benefits   resulting    therefrom. 


Tile  Sua  AlMsiM  JR,<egp©E&s 

In  the  latter  part  of  1913,  an  advisory  committee  com- 
posed  of  members  of  various  Federal  bureaus  and  of  the 
Association  of  American  Portland  Cement  Manufactur- 
ers initiated  a  series  of  tests  looking  into  the  behavior  of 
concrete  drain  tile  in  the  alkali-bearing  waters  of  the 
West.  The  general  subject  of  the  disintegration  of  con- 
crete as  a  result  of  the  action  of  the  salts  in  such  alkalis 
has  been  investigated  a  number  of  times,  but  never  in  8 
thorough  manner.  Examinations  have  been  made  of  ex- 
isting structures,  whose  history  was  at  best  vague,  as  well 
as  studies  of  the  action  of  alkali  on  laboratory  specimens, 
but  the  combination  of  a  prearranged  manufacture  with 
field  conditions  of  service  has  not  existed.  Such  a  com- 
bination this  committee  undertook,  under  the  specifica- 
tions noted  below.  The  committee  consisted  of  F.  W. 
Ilanna,  TL  S.  Reclamation  Service;  S.  H.  McCrary, 
Drainage  Engineer,  U.  S.  Department  of  Agriculture; 
R.  J.  Wig,  IT.  S.  Bureau  of  Standards  and  L.  R.  Fergu- 
son, Association  of  American  Portland  Cement  Manu- 
facturers. The  tile  have  been  laid  and  their  condition 
will  be  exami 1  and  reported  <m  from  time  to  time. 

PROGRAM     OF     PROPOSED     FIELD     INVESTIGATIONS     OP 

THE  ACTION  OP  THE  SALTS   PRESENT  IN  ALKALI 

WATERS    ON    CEMENT     AND    CONCRETE 

TYPE   OP   TEST   PIECE    The    test   piece   is   to  be   made   In 

the    form    of   a   standard    agriculture    concrete    drainage    tile    8 

in.    in  ilinineter.  except    that    the   hand-tamped   tile   are   to   have 

n   wall   thickness  of  approximately  1%   In. 

PLACE  OP  MANUFACTURE  All  tile  are  to  be  manufac- 
tured  .ii    ;i    i rete   tile   plant    which   is   supplied   with   good 

lie   and    Cully   equipped    to   manufacture   .1    g 1   grade 

of  tile 

MIXTURES  TO  BE  TESTED  Five  hundred  and  fifty  tile 
are  to  be  made  ol  each  ol  the  following  mixtures,  All  eon 
.  1.1  .    Is  to  be  machine  ml  iced  1 

1      C irete  In  the  proportion  of  one  pari   portland  oemeni 

pari      bi    1    loca  1   clea  n   0  gg  regra  te  1  0  be  made  of  a   con 

1    m  1      uch    that    the    Forms    may    be    removed    Imi Ilatelj 

in.  1    moldnta      The  tile  are  i"  be  hand  tamped  unci  cured  bj 
prlnkllng    with   watei 
'i.     Concrete    In    the    proportion    of   one    pari    Portland    ce 

mi  hi    1 0  ■'  '  ■    part     bei  1    local   cl '  •   rate  to  !"■  madi    ol    1 

y,   1 1"    I"'"      to   bi    left   mi   for   12   i"   18   ni 

molding      The   1  lie  :■  re  i"  !"■  hi ta  mped   a  nd  cured   bj 

Hli       '•        .Li 

8,     proportion  ol  pa  1 1   portland  mi 

1 ..   two    1 1       .1.1.1     iggri      .  i  ■     to   be   made    of   us    wet    a 

,    i,,i    -I     in    1  "in.   1   1 1 .    romoi  .1 1    of   ' he 

1  .      i . .      ...    to  be  1 1  tan 1  and  cured  In   b 

ipoi 
1       Another  set  of  till  1  1      madi     ind  cured  thi 

n    to  I ad     ■ in  I   1  1    within 

1 1   in     after  Idl 

\  1 1 ..  1 1 . .  .     .1   -I    tlli     '  1  •    1 0  1 11    .     tl       ■ .  ■  1  •  in.. 

.    tut  nd      n     to    1 tod       << ■ 1 1 

.  .  1      old 

■     in    to  I 1  1  thi 

•    eopl    I.' Iph  .1 nidi  ■!    i"   thi 

reti    1 1  "i"   w  hlcn   1  he   tile  are 
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7.  Concrete  in  the  proportion  of  one  part  Portland  cement 
t  three  parts  of  best  local  clean  aggregate  to  be  made  of  a 
c  sisteney  such  that  the  forms  may  be  removed  immediately. 
J\i  tile  are  to  be  made  by  machine  and  cured  by  steam  vapor. 
S.  Concrete  in  the  proportion  of  one  part  Portland  cement 
lour  parts  of  best  local  clean  aggregate  to  be  made  of  a 
.sisteney  such  that  the  forms  may  be  removed  immediately. 
3  tile  are  to  be  made  by  machine  and  cured  by  steam  vapoi 

9.  Concrete  in  the  proportion  of  one  part  Portland  ce- 
,nt  to  1%    parts  of  graded  aggregate  to  be   made   of  a  con- 

Stency  such  that  the  forms  may  be  removed  immediately, 
e  tile  are  to  be  made  by  machine  and  cured  by  sprinkling 
h    water. 

10.  Concrete  in  the  proportion  of  one  part  Portland  ce- 
ll nt  to  1V4  parts  of  graded  aggregate  to  be  made  of  a  con- 
Btency  such  that  the  forms  may  be  removed  immediately. 
JJe  tile  are  to  be  made  by  machine  and  cured  in  a  steam 
\  ior. 

11.  Concrete  in  the  proportion  of  one  part  Portland  ce- 
nt   to    three    parts    of    graded    aggregate    to    be    made    of    a 

isistency  such  that  the  forms  may  be  removed  immediately. 

e  tile  are   to  be  made  by  machine  and   cured   by   sprinkling 

th  water. 

12.  Concrete  in  the  proportion  of  one  part  Portland  ce- 
nt to  four  parts  of  graded  aggregate  to  be  made  of  a  con- 
tency  such  that  the  forms  may  be  removed  immediately. 
e  tile  are  to  be  made  by  machine  and  cured  by  sprinkling 
th  water. 

Concrete  in  the  proportion  of  one  part  Portland  ce- 
nt to  four  parts  of  graded  aggregate  to  be  made  of  a  con- 
tency  such  that  the  forms  may  be  removed  immediately, 
le  are  to  be  made  by  machine  and  cured  in  a  steam 
por. 

Concrete  in  the  proportion  of  one  part  Portland  ce- 
nt to  three  parts  graded  aggregate  to  be  mixed  to  a  creamy 
asistency.  The  tile  are  to  be  hand  made  by  the  wet  process 
d  cured   by  sprinkling  with   water. 

15.  Concrete  in  the  proportion  of  one  part  silica  cement 
three  parts  of  graded  aggregate  to  be  mixed  to  a  creamy 
nsistency.  The  tile  are  to  be  hand  made  by  the  wet  process 
d    cured    by   sprinkling    with    water. 

PLACE  OF  EXPOSURE — Forty  tile  of  each  kind  are  to  be 
pped  to  each   of  the  following  locations: 

1.  Cncompagre  Project.  Colorado. 

2.  Sun   River   Project,   Montana. 

3.  Shoshone    Project,    Wyoming. 

4.  Yuma    Project,   Arizona. 

5.  North    Yakima   Project,   Washington. 

6.  Pecos  Valley   (Roswell),  New  Mexico. 

7.  Grand  Junction,   Colorado. 

8.  Huntington,   Utah. 

9.  Columbia,   Missouri. 
10.      Northern   Minnesota. 

1.     To   convenient   storage    point. 

METHOD  OF  EXPOSURE — The  tile  are  to  be  placed  in 
nning  drains  to  be  subjected  to  the  most  severe  conditions 
allable  in  the  above  districts.  The  drains  are  to  be  in- 
illed  by  the  engineers  of  the  Reclamation  Service  and 
ainage  division   of  the  Department  of  Agriculture. 

Twenty-five  lengths  of  each  class  of  tile  are  to  be  placed 
Joining.     At   the    upper   end   of   the   drainage   line   there   are 

be  10  sections,  14  ft.  in  length,  in  which  there  will  be  only 
e  tile  of  each  class  in   each  section. 

TESTS — At  the  end  of  each  year  after  the  tile  have  been 
aced  the  drainage  line  is  to  be  inspected  and  at  least  one 
ctlon  at  the  upper  end  is  to  be  uncovered  and  removed  from 
e  line  to  be  tested  in  a  tile-testing  machine.  Complete  an- 
ys.  -s  are  to  be  made  of  all  classes  of  tile  showing  any  indi- 
tions  of  failure. 

The  soils  surrounding  the  tile  and  also  samples  of  water 
inning   through    the    drain    are    to   be   analyzed    at    the    time 

high  and  low  water  plain  excepting  in  the  case  of  the  tile 
ains  exposed  in   fresh  water  in  Minnesota  and  Missouri. 

One  set  of  all  classes  of  tile  is  to  be  exposed  to  the  at- 
Mphere  protected  from  the  elements  to  be  tested  yearly  for 
•  in    with    tin-    tiles    placed    in    the    drains. 

c, knkkai,  CONDITIONS— All  til.-  arc  i,.  i>.-  manufactured 
ted    under   the  supervision   of   th.-    Buri 

One   brand  of  Portland  cement  Is  to  be  used  for  the   manu- 
of  all   til*-   excepting  those   to  be  made  with  silica  ce- 
ent. 
Complete    chemical    and    physical    tests   are    to    be    made    of 

rials     used. 

nlete  records  are  to  i..-  In  pi  ol  each  i  tep  in  th<    i>i  ocess 
n.i    testing, 
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The  following  recommendations  are  submitted  to  the  In- 
stitute, not  as  final,  nor  even  as  voicing  the  unanimous 
opinion  of  the  members  of  the  Committee,  but  merely  as  pre- 
liminary suggestions,  in  the  hope  of  bringing  out  the  dis- 
cussion of  doubtful  points  and  information  regarding  ques- 
tions which  the  Committee  could  not  answer. 
DEAD   LOADS 

The  following  are  given  as  average  weights  per  cubic 
foot  of  the  materials  mentioned,  but  if  the  weights  of  the 
materials  to  be  actually  used  are  definitely  known  to  be 
different  from  those  given,  the  correct  weights  should  be 
used. 

Materials  Lb.  per  cu.ft. 

Earth    filling     110 

Plain    concrete     15Q 

Reinforced    concrete  1-,-, 

steei .:.:::::::::::::::;   \V0 

Cast    iron     axc 

"Vitrified     trick  JS," 

Common    brick     

Granite   and    limestone   masonry'!!'"  lfii 

Sandstone    '                   ten 

Macadam-Telford    t?n 

Pine,    fir,    etc ..!!!! 40 

Oak   and    yellow    pine    4^ 

Creosoted     timber     gg 

The  weight  imposed  by  earth  filling  should,  in  ordinary 
cases,  be  considered  as  including  all  filling  included  between 
vertical  planes  passing  through   the   faces  of  the  abutments. 

If,  however,  the  height  of  the  fill  exceeds  about  two- 
thirds  the  distance  face  to  face  of  the  abutments,  the  live 
load  may  be  neglected  and  a  very  considerable  proportion  of 
the  weight  of  the  filling  considered  will  be  support, 
friction  between  it  and  the  approach  filling.  The  amount  of 
load  thus  transmitted  is  greatly  affected  by  the  cohesion  of 
the   soil,   of  which   there  is   nearly   always   more  or   less.t 

This  whole  subject  requires  further  investigation. 

LIVE    LOADS 

CLASS  "A"  BRIDGES— Main  thoroughfares  leading  from 
large   towns. 

In  view  of  the  extensive  introduction  of  the  heavy  motor 
trucks  and  traction  engines,  and  the  probable  general  use 
of  such  vehicles  in  the  future,  it  is  recommended  that 
bridges  on  main  thoroughfares  and  other  roads  which  are 
likely  to  be  used  for  heavy  hauling,  be  designed  to  carry 
20-ton  trucks,  with  axles  about  10  ft.  c.  to  c,  14  tons  on 
rear  axle  and  6  tons  on  fore  axle:  wheels  about  5  ft  c  to  c 
Outside  of  the  large  cities  it  is  recommended  that  only 
one  such  vehicle  be  assumed  to  be  on  the  bridge  at  any  one 
time,  the  liklihood  of  more  than  one  being  on  the  bridge'  in  a 
position  to  produce  maximum  stresses  at  the  same  tun,-  is 
so  remote  that  this  assumption  is  considered  safe  It  is  ad- 
vised that  such  very  heavy  loads  in-  considered  as  occupying 
only  the  ordinary  width  of  the  road,  about  S  ft.  in  width  and 
about  3a  ft.  in  length.  Congested  traffic  of  heavily  loaded 
wagons  or  motor  trucks  will  rarely  impose  a  load  of  more 
than  100  lb.  per  sq.ft..  over  a  considerable  area.  The  abnv 
mentioned  20-ton  truck  gives  a  load  of  about  Mil  II,  „,, 
on  the  area  actually  occupied,  but  it  is  considered  extrava- 
gant to  assume  that  a  large  bridge  is  covered  with  such 
heavy  loads.  One  hundred  pounds  per  square  foot  is  thought 
ample  to  assume  (or  the  loading  of  spans  more  than  60  ft 
ong  In  designing  the  trusses  or  main  girders.  I,  is  thought 
t..  be  safe  to  reduce  this  assumed   load  in   the  case  of  longer 

spans.    t„   tin-    following   amounts 

I.entli    of    span.  ,  ,  ,        , 

ft  Assumed  load 

B()  lb.  i.e.-  sq.  ft. 

in. 1  :::::::::; 

12.-,    ;   ; ; 

200   an. I    o\  cr 

u'"n  :l"  Inte -.ii..t.-  spa  , 

test  load  that   is  liable  to  i.e  imposed  on  a   - 

•-■item.-,,,    i„    the    , 
-..     Which     attracts    a     large    croud,     and     ,',,,     „,..,. 
POlnl     of     view.        I, 

"°    'a™   »    -  ,    ,    against    the    railing 

;;;","""" ' ;■"' ' n  ■ "■  makin« « ' >  *«« — 

considerable  space.     The   remaining 

bj    .,   moving   crowd 

,"'"'"  '  10  lb.  per  sq.f       Itmav 

'"-'  "'■"'■■■''■■■••   - "meB,    to  ^lk   slab's,   that  If 

Bridge' 

nventlon,  Chlcagb.  IU°  Fob*  17    1914 
tTI"  la   "'"    approved    by'  Mr    Lemuel    Holmes 
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a  street  car  or  motor  truck  accidentally  gets  upon  the  side- 
walk, it  will  not  go  through.  Such  accidents  are  so  rare. 
that  it  is  thought  safe  to  allow  materials  to  be  stressed  some- 
what beyond  the  elastic  limit   in  such  cases. 

CLASS  "B"  BRIDGES — Although  it  is  impossible  to  deter- 
mine beforehand,  especially  in  the  newer  parts  of  the  country, 
whether  any  given  road  is  to  be  used  for  heavy  traffic,  it 
seems  extravagant,  at  least  in  the  cases  of  larger  spans,  to 
design  bridges  to  carry  much  heavier  loads  than  can  be  ex- 
pected to  come  upon  them.  It  is  recommended  that  bridges 
of  this  class  be  designed  to  carry  15-ton  trucks,  with  axles 
10  ft.  apart.  5  tons  on  the  front  and  10  tons  on  the  rear  axle. 
This  will  allow  for  a  considerable  overloading  of  existing  mo- 
tor trucks.  It  is  further  recommended,  that  only  one  truck 
be  assumed  to  be  on  the  bridge  at  one  time,  in  designing 
the  floor  system,  that  it  be  assumed  to  cover  a  width  of  S 
ft.  and  a  length  of  35  ft.  and  that  the  remainder  of  the 
bridge  is  covered  with  a  load  of  about  90  lb.  per  sq.ft.,  for 
spans  up  to  60  ft. 

The  longer  spans,  the  trusses  and  main  girders  should  be 
designed   for  the  following  loads: 

Lenth   of  span.  Assumed  load 

ft  lb.  per  sq.ft. 

80     SO 

100     70 

125     65 

150     fg 

200  and   over    55 

With   intermediate  spans  in   proportion. 

ewalks   should   be  designed   to  carry   the   same   loads  as 
in   the  case  of  Class   "A"    Bridges. 

SPECIAL  BRIDGES — City  bridges  and  bridges  carrying 
traffic  connected  with  mines,  quarries,  lumber  regions,  mills. 
manufactories,  etc..  require  special  consideration  and  should, 
of  course,  be  designed  to  carry  any  load  which  can  reason- 
ably be  expected  to  pass  over  them,  bearing  in  mind  the 
likelihood  of  heavy  traction  engines  and  motor  trucks  com- 
ing into  extensive  use  in  the  not  distant  future. 

STRINGER  LOADING— The  maximum   stress  in  a  stringer, 
due   to   a   wheel   load,    occurs   evidently    when    the    wheel   is   di- 
over    it.      It    is    not    thought    proper   to   assume    any    dis- 
tribution of  the  load    to  adjacent   stringers,    unless  the  bottom 
reinforcement   in    the   slab   is   made   continuous.      In    that   case 
the  distribution  is  proportional  to  the  relative  stiffness  of  the 
slab   and    the   stringers,    said    stiffnesses   being    proportional   to 
.     inertia,    multiplied   by   the  modulus  of  elastic- 
ity   of   materials    and    inversely    proportional    to    the    cube   of 
the  span.     In  determining   this  distribution,  due   account  must 
be    taken    of    the    fact    that    deflection    of    the    slab    decreases 
toward    the   end    of   the   stringers,    and    also    of    the    fact,    that 
led    to    the    adjacent    stringers,    deflects 

them  also.     It   is  tl i nded   that  wherever  prac- 

. 'Mi    ol    slabs   be    made    continu- 

SLAB  LOADING  The  distribution  in  a  directioi  parallel 
to    the    supports    of    a    concentrated    load     resting     on    a     slab, 

dently  depends  upon 
■  .i     under     "Stringer 

[.-.'■      The    main   differenci     I thai    what    corresponds 

0 ti     H  idth    in 

1 1  Ions  of  this 

! 
t]        t     tl 

al   to  aboul   one-third   the    length  of   thi      pan,   and 
thai   n 

...  Of      at      ]  '        "ne 

pi  Inclpal    -  •  .  '■  hi     'i.   i  i  ii.ni  lor    "i    a 

f  a  slab, 

' 

[i      CARS     Elei 

1 1  wi  11 

publ 

..i     In 

OUld      be 


STRESSES  IN  ARCHES— As  all  arches  that  are  not  pro-! 
vided  with  hinges  act  as  elastic  arches  until  cracks  are! 
formed,  due  to  excessive  tension  at  some  point  or  points  in  j 
the  concrete,  it  is  manifestly  proper  to  calculate  the  stresses! 
in    them    according   to    the   elastic    theory. 

As  concrete  is  a  very  poor  conductor  of  heat,  it  is  not! 
thought  necessary  in  calculating  reinforced-concrete  arches,! 
to  assume  so  much  variation  in  temperature  as  is  usual  in  de-H 
signing  steel  structures,  although  the  outside  layers  of  con-! 
crete  are  of  nearly  the  same  temperature  as  the  surrounding! 
air,  and  those  layers  are  stressed  more  heavily  than  any  of  I 
the  others,  it  is  thought  that  an  extreme  variation  of  about! 
80°  F.   in  the  Northern  States  is  sufficient  to  allow   for,   in  an>|M 

and   that  can   be  reduced  if  the  arch  ring  is  thicker  or  ii 
there    is   much    earth   filling   in    the    spandrels. 

BEARING  POWER  OF  PILES 

The  usual  formula  for  the  safe  bearing  power  of  woodet 
piles   is: 

_  2  W  II 

B  ~s+i 

in    which, 

W  =  Weight  of  hammer  in   pounds, 

H  =  Height  of  fall  of  hammer  in  feet, 

S  =  Penetration    in    inches    per   blow,    average   of   last   fOT 
blows. 

If  reinforced-concrete  piles  are  molded  before  beini 
driven,  the  head  of  the  pile  is  usually  cushioned  more 
less,  and  the  pile  is  generally  much  heavier  in  proportion  t 
the  weight  of  the  hammer  than  is  the  case  with  woode 
piles.  It  is  recommended  that  the  hammer  should  be  at  leas 
as    heavy    as    the    pile. 

If  concrete  piles  are  molded  in  place,  measures  should  b 
taken  to  prevent  damage  to  them  by  the  driving  of  neighbor 
ing   piles   or   otherwise. 

BEARING    POWER    OF    SOILS 

This  subject  is  under  an  investigation  by  a  committe 
from  the  American  Society  of  Civil  Engineers.  It  may  b 
some  years  before  their  final  report  is  submitted  and  eve 
Mint  will  be  subject  to  revision  from  time  to  time,  as  huma 
knowledge  is  extended.  In  the  meantime  the  Committe 
would   submit  the  following  preliminary   table: 

Material  Safe  bearing  power,  tons  per  sq.f 

Quicksands  anil    wet    soils    0.1  to       1.0 

Dry  earth,  according     to  depth  below  surface. .      1      to 

.Moderately    dry    clav    confined     2      to 

Dry    stiff    clay     4      to 

Sand    confined     2      to 

Sand     compact     anil     cemented     4      to 

Gravel    cemented     S      to     1 

Rock     25      to  20 

foundations  should  be  carried  down  below  frost  utile; 
thej  me  mi  ineK  anil  thOrOUghlj  drained.  Soil  that  coiitaii 
the  roots  of  plants  is  generallj  compressible.  rndisturbt 
suil  is  much  less  compressible  than  Riling  or  similar  soil,  evi 
h  ii  has  been  in  plan,  many  years.  The  bearing  pow 
■  a   sand,   gravel  and  drj    claj    Increases  rapidlj    with  the  dept 

below      'In        mi  ..• I"      g nl        None    but     the    smalle 

ii.  ii h. hi  iii    in    1 1. ii  i. ,i i   ea  i  i  ii    filling. 

rhe   pri      '    .    ol    ...iii'   against    abutments,    wlngwalls   ai 

retaining    walls    varies   so   widelj    with    the   character   anil   co 

dition    of    the    earth    In    question,     that     nothing    more    than 

i  .         i  i  en        Ii    is    hoped     l  n.i  l     i  I 

mittee     from     the    Socletj     of    Civil     Engineers,    which 

tl  .  >- sol  Is,    »  ill    take   ii|     this   subjc 

I h  n  i  i        .i    .        when     I  he    filling     is    well    drained    1 

V  ill      .  I.I..IM    be    i than    that    ol'  a    liquid    weigh h 

i.     i ii        iini    i      frequent!;     much    less.      Tin-    pressu 

til  .nut. 

•     lining    Is   cla    •  ll"»"i    I"    i »  ;iifi  !"!■ :  . 
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,e  obtained  regarding  the  adequacy  of  the  old  bridge  cross- 
ng  the  same  stream,  it  is  much  more  useful  in  determining 
he  size  of  a  culvert   or   bridge   than   any   formula. 

WILLIS    WHITED,    Chairman. 

LEMUEL,  HOLMES. 

A.   N.    JOHNSON. 

A.    M.  LOVIS. 

HENRY   H.   QTJIMBY. 
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Li  accordance  with  a  recent  request  for  information  re- 
ding the  qualifications  demanded  in  an  assistant  civil 
ineer,  we  publish  the  following  questions  used  in  a 
York  State  civil  service  examination  held  on  .Ian. 
1914.  The  examination  consisted  of  two  parts  ami 
petitors  were  required  to  take  three  exercises  of  Part 
,  counting  20  points  each,  and  four  of  Part  II,  making 
up  a  weight  of  50  for  this  part.  Should  the  conditions 
of  a  problem  seem  insufficient,  other  data  may  be  assumed 
(consistent  with  the  data  given).  Reference  books  were 
permitted  m  the  first  part,  but  not  in  the  second. 

ill 
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PART   I 

1.  The   foi  in    for   the    race   ol     ete    wall    Mi    fl 

i    triau  ni    i    r     i  i>n     shown   on    Fig.    1,   loaded   and 

I  n  d  i  •     i  s    ]  •  i  ■  i  ■ 

in- 1 1     lifts    or    layei  u  e    Is    •  qua] 

t  •  i  1 1 1  1 1  iii  i  e  m  a  x  i  - 

Weight    20. 

2.  i'"i:        2     ri-presunts     a  and 

i in-  subji  cl   in  a  live  uniform  load  of 

.■   ,.     i 

detail  n  ol   thi    posl 

li  i .    i  nmpu  i  hout.      Weigh*    20. 

3.  ii    is    required    i"    build     irete  dock    wall    In    the 

pO»it  I., | I     tm      t  In       i'i.miI  ii 

1 1     ■  ion    for    i  in     wall     eo  Imum 
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■1.  Given  the  following  data  for  the  design  of  a  concrete 
box  culvert  70  ft.  long;  the  stream  has  a  hard  clay  bed  10 
ft.  wide;  gravel  banks  rise  on  a  1  on  3  slope;  high-water  mark 
shows  a  depth  of  3  ft.  These  figures  apply  to  a  stretch  whose 
slope  is  1  on  800. 

The  culvert  is  to  be  designed  to  pass  the  high-water  dis- 
charge without  flowing  under  a  head;  and,  in  addition,  it  is 
required  to  pass  500  ft.  per  sec.  when  flowing  under  a  head 
not  to  exceed  8  ft.     Weight  20. 

5.  Prom  the  data  given  in  Fig.  4  compute  the  area  of  the 
figure  ABCD.      Weight  20. 

PART  II 

6.  Describe  the  surveys  that  should  be  made,  giving  the 
makeup  of  the  party,  the  method  used,  and  the  information 
to   be   obtained,   preliminary   to   the   construction   of: 

(a)  A  macadam  highway,  built  partly  on  the  line  of  an 
old   road   and   partly   on    new   location. 

(b)  A  large  sewer,  running  through  the  main  street  of 
a  large  city,  partly  in  the  center  of  the  roadway,  and  partly 
under  the  sidewalk.      Weight  15 

7.  Under  what  circumstances  would  an  engineer  in  local 
charge  of  a  contract  be  justified  in  ordering  a  contractor  to 
discontinue?  What  effect  would  such  action  have  in  extend- 
ing   the    date    for   completion? 

What  should  be  the  duties  of  an  inspector  and  what  mat- 
ters should  he  note  particularly,  if  assigned  to  look  after  the 
excavation  and  concreting  of  a  cutoff  wall  under  a  dam? 
Weight  15. 

8.  Assume  that  the  road  section  (Pig.  5)  is  made  of  a  2-in. 
bituminous  macadam  top  course,  consisting  of  1^-in.  stone 
bound  with  asphalt,  of  which  1  %  gal.  is  used  per  sq.yd.,  and 
a  5-in.  bottom  course  of  crusher-run  stone  passing  a  3-in. 
screen,  rolled  as  delivered  without  binder.  This  road  is  to  be 
built  along  a  clay  hillside  and  a  rocky  ridge.  Assume  first 
that  the  road  carries  only  a  light  farm  and  automobile  traffic: 
and  then  as  a  second  case,  assume  it  to  have  a  heavy  inter- 
urban    travel   of   every   description. 

Criticize  the  section  given,  pointing  out  and  explaining 
its  defects  and  how  it  could  be  improved  and  give  sections 
that  you   consider  best  adapted  to  the  conditions.     Weight   15. 

9.  Describe  the  type  of  foundation  that  would  be  best 
adapted  to  support  a  high  building  resting  upon  (a)  a  bed 
of  dry  sand,  40  ft.  deep,  overlying  hard  clay:  (b)  wet  clay, 
extending  to  rock  at  a  depth  of  50  ft.;  (c)  wet  sand  in  a 
stratum  30  ft.  thick,  followed  by  100  ft.  of  clay,  overlying  a 
shale  rock.     Weight  10. 

10.  Suppose  you  were  appointed  to  have  charge  of  a  large 
reinforced-concrete  sewer  job  that  had  been  about  half  com- 
pleted.  Describe  the  information  that  would  be  needed  to 
prepare  your  Hist  monthly  payment,  and  how  it  would  be 
gathered,  and  give  the  form  in  which  ih,  estimate  would  be 
made   up.      Weight   10. 

11.  Give     the-    ultimate    strength    and     allowed    stress    per 
square   inch   in   tension,   compression,   shear,   and   bending   (ex- 
fiber)    of    the    following:    U)    Medium    structural    steel; 

(2 1  east  iron  (for  water  pipe);  (3)  portland-cement  mortar 
1:2  mixture,  age  one  month;  ill  yellow  pine  (in  large  pieces); 
(5)  common  brick;   (6)  limestom     (foi  be  the 

common  faults  or  defects  that  may  cause  failure  in  the  use 
ol      "ii   of  the  materials  mentioned      Weigh!    in. 


Heavy    Rainfall;    Landslide    Damn    stream — In    July,    1911, 
the    terrifu     storm  the    Island  Luzon 

i  a  height  in  tl  of  B 

tei    fell,  and  during 
i  M.    foui    H  orst       '    s  the  i  ainfall   tot; 

ted   precipitation   on   the   bare   sides   of  the  cafior   of   the 
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Whai  an  earth  slide  did  t"  a  street  and  four  houses 
in  San  Francisco  a  few  \\eck>  ago  i-  shown  by  the  three 
photographs  herewith,  by  W.  L.  Euber,  Consulting  Engin- 
eer. Tin'  lay  of  tin'  land  ran  lie  understood  with  the  help 
of  the  plan  sketch  Pig.  I  (approximately  to  scale).  The 
damage  done  i-  worsl  at  the  lower  or  Laidley  St.  end  ol 
tin-   slide,   where   the   pavement    i~   buckled    up   and   de- 


10  ft:  horizon-fa  I 

■   movement,3ft.drop 


(Approm  mote) 


Si    III    II      \l  VP    'M      I, Ml. I   I 
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and  Hi'-  In  and  entrani  e    h  rei  l  ed.   The 

.it   Ihe  upper  end  of  H  cleai  m  n  in 

imilai    i"  the  one  a1 
Penn  fan.   1,   1914, 


Figs.  1-2.   The  Lower  End  of  Si. ihe,  ox  Laidley  Si 
Fig.  3.   Looking  Northeast  it  Head  of  Slide 
Three  Views  of  Landslip  in  San  Francisco 

p.  15).     Adequate  means  of  dealing  with  the  slide  havi 
not  yet  been  developed. 

W. 

i^Eammal    (CcDjmweimttiioEa    ©if 
^stmeirlcsiini   (GoimcE3©^©    Hsa= 
sftntttuift© 

The  tenth  annual  convention  of  the  American  Col 
crete  Institute,  which  was  formerly  the  National  Assoeia 
tion  of  Cement  Users,  and  the  first  to  he  held  under  th 
new  name  and  charter,  took  place  in  Chicago,  Feb.  16-20 
in  connection  with  the  animal  Cement  Show  there  am 
the  convocation  of  a   number  of  allied   interests.     About 

'.' nembers   and   guests   were   registered.      Eight    c-u 

larly  scheduled  sessions  and  one  extra  session  were  hell 
and  a  banquet  was  given  on  one  evening 

(  'km  ent 

The  one  paper  on  cement  was  by  P.  II.  Hates  (I\  S. 
Bureau  of  Standards)  and  was  entitled  "The  Properties 
of  Portland  Cemenl  Containing  a  High  Percentage  "I 
Magnesia."  The  current  specifications  for  portland  ce 
nn'iit  all  contain  a  clause  limiting  the  magnesia  content 
in  cement  to  t%.  According  to  Mr.  Bates  this  stipula- 
tion is  based  on  a  minority  report  of  a  committee  of  the 
German  cemenl  manufacturers  made  some  years  ago. 
This  minority  report  held  thai  a  content  of  magnesia  over 
r,  tended  to  give  poor  concrete  and  in  a  concrete  made 
from  a  cement  with  8^5  or  more  magnesia,  cracking  was 
produced.     At   the  same  time  a  majority   report,  appar 

•  iii  lv  e ■  di  n  garded,  held  that  as  high  as   10' ,    ma 

ni  ia  would  not  be  detrimental,  hi  investigation  of  the 
i  the  experimental  rotary  kilns  of  Hie  Bureau  oi 
Standards  at  Pittsburgh  were  used  and  a  cement  clinker 
produi  ed  in  h  hii  h  the  mag  ni  in.  < 
I5M ; .  This  clinker  was  made  i>\ 
ne  i.i  rock  and  not  by  i he  aihlil ion 
1 1 1  ■  nl  \   burned, 

It   we    Pound  thai   up  to  about 

i  •  ■  r r i f I     ni  lei    i  han    those  ordinnril]    round   in    port 

land  cemenl  were  formed,  but  that  ni  '"■■'.   magnesia  the 
mineral   known,  when   found   in   nature,  a-^  monticellite 


intent    ran   88   high    B 

burning  a  hi.Lrli  magi 
if  magnesia  to  cemenl 
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(MgOCaOSiO„)  was  formed  and  at  14%,  spinel 
(Mg<>Al203)  was  formed.  The  specific  gravity  was 
not  affected  nor  was  there  any  free  magnesia. 

Strength  tests  on  this  compound  showed  that  the  mag- 
nesia increases  the  strength,  hoth  tensile  and  compressive, 
up  to  5%  content,  but  produces  a  slower  set.  All  of  the 
pieces  passed  the  tensile  test  but  all  failed  in  compres- 
sion after  being  placed  in  the  autoclave. 

The  general  preliminary  deduction  is  that  within  cer- 
tain limits,  higher  than  those  now  allowed,  magnesia  is 
not  a  detriment  to  cement  clinker,  and  in  any  evenl  it 
does  not  occur  uncombined.  It  presence  in  excess  of  4% 
is  certainly  not  an  incentive  to  the  deterioration  of  con- 
pete  in  sea  water. 

Tests 

I  Two  papers  on  tests  were  read,  one  by  Burtis  S.  Brown 
(Consulting  Engineer,  Boston.  Mass.)  and  the  other  by 
\V.  A.  Slater  (Engineering  Experiment  Station,  Univer- 
sit\  of  Illinois).  Both  papers  described  extensometer 
measurement  tests  on  girderless  floor  systems.  Mr.  Brown 
first  made  brief  references  to  the  technique  of  such  test- 
ing and  then  described  the  method  of  conducting  a  test 
on  a  special  one-story  floor  erected  for  the  purpose  of 
feesl  at  the  Worcester  Polytechnic  Institute.  This  floor 
wa-  57x57  ft.  in  plan  and  was  carried  on  25  columns, 
spaced  about  14  ft.  c.  to  c.  This  gave  I)  interior,  12  wall 
and  t  corner  columns,  all  provided  with  spread  caps  on 
which  the  floor  was  laid.  Different  types  of  girderless 
floor  construction  were  used  in  different  sections  of  the 
.-lab  so  that  a  comparative  estimate  could  be  made.  Ex- 
tensometer measurements  were  made  at  critical  points. 
Mr.  Brown  did  not  give  any  of  the  details  of  the  results 
obtained,  stating  that  they  were  to  be  published  in  a 
later  paper. 

Mr.  Slater's  paper  described  in  detail  the  results  of  a 
similar  test  on  a  panel  of  the  girderless  floor  of  the  Shred- 
ded Wheat  Co.'s  building  at  Niagara  Falls,  N.  Y.  His 
own  abstract  of  the  paper  is  as  follows: 

The  building  is  of  rein  forced  -concrete  construction  of  the 
flat  slab  type,  is  three  stories  in  height,  and  is  divided  by 
columns  Into  panels  20  ft.  by  22  ft.  The  test  was  made  on 
the  first  floor  above  the  basement  story.  This  floor  is  7  in. 
thick  in  the  central  portion  of  the  panel,  is  9  in.  thick 
throughout  the  area  of  S  ft.  fi  in.  square  surrounding  each 
column,  and  is  designed  to  carry  125  lb.  per  sq.ft.  live  load. 
The  columns  are  octagonal  in  shape,  those  of  the  basement 
being  2-r.  in.  in  the  short  diameter  ami  ending  at  the 
top  in  -'!-ft.  6-in.  flared  heads.  Tin-  columns  of  the  story 
above  are  2?,  in.  in  the  short  diameter.  The  reinforcement, 
all  of  which  is  placed  in  the  two  directions  parallel  to  the 
sides  of  the  column,  is  designed  to  resist  positive  moment  at 
tin-  .enters  of  all  spans  and  negative  moment  at  the  columns 
mmI   across   the  edges  of  all  panels. 

Originally  nine  panels  were  loaded  to  mi  lb.  per  sq.ft.. 
after  which  the  load  was  removed  from  six  panels,  leaving 
three  adjacent  central  panels  loaded.  These  three  panels  lie 
in  a  row  and  are  one  span  removed  from  the  exterior  wall 
■  a   tin'  building      Finally,   the   load   was  removed   from  all  but 

panel,    tie'  central   panel   of  tin'  entire   test   area   ami    the 

load  "'I   this  panel   was  Increased   to  jim  n>.  per  sq.ft. 

Deformations  were  measured  at  L'xx  game  lines  and  the  re- 
sults were  wn  consistent  among  themselves,  ir  was  found 
that  tin-  condition  of  tin-  tine,-  adjacent  panels  loaded  e  ■ 
leel  Btre  i  es  :ii   ti entei   of  tic  t  pai i  e  than  ."a1' ;■  g  <  eatet 

than      With      nine     panels     loaded,     and      that      tic     stress     at      Ilie 

support  was  about  8091  less  with  tine,-  panels  loaded  than 
with    nine   panels    loaded      n    seems   apparent    that    the   tend- 

i    the    a to   deform    as   a    cylinder    instead    of  as   a 

"  ''    Iti    .Min. ii    i     .,  continuous  beam,  and  lateral  distribu- 
tion  ..f  stress   to   unloaded   portions    of  the   slab   all   contributed 

'••    the  «    dlfferenci      betwen    the    stresses    under    nine  ,,. i 

load  and  those  undei  three  panel  load.  The  results  ..f  the 
'•■  I     •'■< iheck  the  conclusion  arrived  at  analytical! 


the  greater  portion  of  the  unbalanced  moment  was  carried 
by  columns  and  very  little  by  the  slab.  This  conclusion  is 
somewhat  in  conflict  with  tho  observation  that  there  was  so 
great  an  increase  in  the  stress  at  the  center  of  the  panel  when 
only  three  panels  were  loaded.  In  this  respect  it  Is  typical  of 
the  generally  observed  fact  that  the  results  obtained  from 
such  tests  are  usually  indicative  of  the  general  trend  of  re 
suits,  but  cannot  be  applied  too  rigidly  as  final  conclusions. 

The  Committee  on  Specifications  and  Methods  of  Tests 
for  Concrete  Materials  presented  a  long  and  very  valuable 
report  for  the  most  part  based  on  the  results  of  a  series 
of  tests  planned  by  the  committee  and  executed  by  the 
laboratories  of  several  universities  in  various  parts  of  the 
country.  These  tests  had  as  an  object  the  determination 
of  the  size  and  shape  of  a  proper  standard  concrete  test 
piece  for  field  and  laboratory  tests  and  also  the  relative 
strength  of  concrete  test  pieces  of  different  shape  and 
size  for  comparison  with  the  strength  of  test  pieces  of  the 
standard  shape.  The  general  deductions  of  the  commit- 
tee were  as  follows  : 

The  best  shape  of  test  piece  is  a  cylinder.  A  height  of 
double  the  diameter  presents  advantages  over  other  propor- 
tions. Tests  of  similar  cylinders  show  slightly  less  varia- 
tion from  each  other  than  tests  of  square  prisms  or  cubes. 
Where  the  height  is  double  the  diameter,  the  effect  upon  the 
strength  of  slight  inequalities  in  height  of  different  test 
pieces  is    eliminated. 

Cubes,  cylinders  or  prisms,  not  shorter  in  height  than  their 
least  diameter,  can  be  used  for  comparative  tests.  For 
comparison  with  test  pieces  of  standard  shape,  the  strength 
of  these   may   be   corrected    by    a   ratio. 

The  smallest  dimension  of  the  test  piece  should  be  at 
hast    four   times   the   size   of  the   coarsest   particles   of    stone. 

The  shape  of  the  test  piece  appreciably  affects  the 
strength. 

The  strength  of  test  pieces  increases  as  the  height  de- 
creases. Assuming  a  test  piece  whose  height  is  double  the 
width  as  a  basis  for  comparison,  a  cube  of  the  same  mix  will 
have  about  37%  greater  strength  and  a  test  piece  whose 
height  is  half  its  width,  about  109<;,;  greater  strength.  As  the 
length  of  the  test  piece  becomes  greater  than  two  times  the 
width,   the  strength  decreases  slightly. 

Tests  of  similar  concrete  made  with  different  percentages 
of  water  tend  to  confirm  conclusions  previously  established, 
that  an  increase  in  quantity  of  water  in  mixing  reduces  the 
strength  of  the  concrete  to  a  marked  degree,  and  that  this 
reduction    is  especially   marked   at    the    earlier   ages. 

The  growth  in  strength  with  age,  using  different  consist- 
encies of  concrete  can  be  estimated. 

The  higher  loads  carried  by  test  pieces  which  are  shorter 
than  one  and  one-half  diameters  are  ordinarily  attributed 
chiefly  to  the  effect  of  the  restraint  against  lateral  swelling 
of  the  test  pieces  under  load,  which  is  developed  bj  the 
friction  between  the  bearing  plates  of  the  testing  machine 
and   the  ends  of  the  test  piece. 

Researches  in  literature  and  tests  by  individual  members 
of  the  Committee  indicate  that  the  strength  of  concrete  of 
given  proportions  Increases  as  the  size  of  the  coarse  aggre- 
gate increases.  In  the  present  series  the  results  on  this 
point    are    inconclusive,    although    tending    in    this   direction. 

t'he  size  of  the  test  piece  appears  to  affect  the  strength 
to  a  certain  degree,  but  because  of  varying  results  in  differ 
•  ■nt   laboratories,    no   definite   conclusion    has    been    drawn. 

The  method  of  storing  the  test  pieces  has  a  marked  l.r 
nuance  upon  the  strength  of  the  concrete,  further  tests  on 
this  point  are  necessary  before  drawing  definite  conclusions 
as   to    relative   strength    under   different   conditions. 

It  is  recommended  tentatively  that  the  shape  of  the  stand- 
ard concrete  test  piece  be  a  cylinder  having  a  length  of 
twice    the   diameter.     The   diameter   should    not    be   less   than 

6    in.    except    with    verj     line   stone,    when    1    ill.    nia\    be    adopted, 

it     appears    advisable    that     the    diameters    of    the    cylinder 

hould     be     at      least     four     times     the     maximum     size     ot      thl 

coarsest  particles  of  the  aggregate.    The  8     bj    16-in.  cylinder, 

Which    has   been    adopted    bj     the    Joint    Committee    on    Concrete 

and   Reinforced  Concrete  is  a  satlsfactorj    aire  when  shipment 

of  materials  or  other  limiting  condition  does  not   preclude  its 

Use. 

The  strength  of  cubes  or  cylinders  having  a  length  equiv- 
alent    to     the     diameter     ean     be     approximated      convert 

strength  of  cylinders  of  double  the  diameter  bj    multiplying 
bj    0.78. 

For    field    tests    of    concrete    ill    actual    eonstruoli, 

should  bo  taken    from   the   loose   mass  after   it    is  dumped    from 
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the  barrow  or  other  receptacle  and  before  it  is  tamped  or 
otherwise    compacted. 

The  size  of  field  test  pieces  should  conform  to  the  recom- 
mendations given  above. 

Field  test  pieces  should  be  embedded  completely  in  sand 
located  near  the  site  of  the  structure  and  the  sand  kept 
continually  moist  until  ready  to  ship  to  the  laboratory.  The 
test  pieces  for  shipment  should  also  be  packed  so  as  to  re- 
tain  their  moisture. 

The  tables  given  by  the  committee  are  very  valuable 
and  will  be  reproduced  later  in  Engineering  News. 

Concrete  Tile 

One  session  was  devoted  to  the  discussion  of  the  coll- 
ide i'or  drainage  purposes.  At  this  session  Dean 
A.  Marston  (Iowa  Engineering  Experiment  Station, 
Attips,  Iowa)  explained  the  work  of  the  Committee  on 
Dram  Tile  of  the  American  Society  for  Testing  Mater- 
ials, of  which  committee  he  is  chairman.  This  commit- 
tee is  now  engaged  in  formulating  specifications  for  drain 
tile  and  has  made  a  number  of  experiments  looking  into 
their  general  strength  and  absorption  qualities.  Up  to 
this  time  such  tile  have  not  been  designer]  nor  laid  ac- 
cording to  any  very  good  or  stable  engineering  standards 
but  it  is  hoped  that  the  present  study  will  lead  to  speci- 
fications which  will  materially  increase  their  efficiency. 

Rudolph  J.  Wig  (U.  S. 'Bureau  of  Standards)  de- 
scribed the  study  now  being  made  by  a  special  committee 
on  the  behavior  of  drain  tile  in  alkali  regions.  This  sub- 
ject is  treated  on  another  page  of  this  issue.  A  paper 
by  G.  P.  Dieckmann  (Northwestern  States  Portland  Ce- 
ment Co..  Mason  City.  Iowa)  gave  the  results  of  some 
reinfon  ed   drain  tile. 

Construction 

Three  papers  on  construction  were  read,  all  by  engi- 
neers i  e  some  particular  type  of  concrete  forms 
r,,    reinforcement.     They   were   "Modern   Concrete    RooJ 
withou  by  J.  E.  Payne   (General  Fireproofing 
"Combinai  i  ad  Forms  in  t  !on- 
iction,"  by  T.  W.  Murray  (Trussed  Concrete 
Forms  in  I  oncrete  Construd  ion  " 
It.  MacArthur  (Blaw  Steel  Construction  Co.).  The 
vo  described  the  use  of  ribbed  wire  mesh  on  either 
■  v.  hieli  eon                    tered  to  form  a  wall  or  slab ; 
the  lasi  paper  took  up  in  detail  thi  a  ade  by 
tin-  author's  company. 
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Co.)  read  the  other  paper  entitled,  "Data  on  Lime  Putty 
and  Cream  of  Lime."  In  order  to  permit  of  a  known 
amount  of  lime  in  field  mixed  cement-lime  stucco  mor- 
tar, Mr.  Chapman  made  a  number  of  tests  on  lime  pro- 
curable  at  New  York  City,  from  which  tests  he  was  able 
to  draw  a  curve  between  the  number  of  gallons  of  water 
added  to  a  barrel  of  lime  and  the  pounds  of  lime  per  cubic 
foot  of  the  cream  of  lime  made.  The  curve  and  an  ex- 
planation will  appear  in  an  early  issue  of  Engineering 

\  EWS. 

The  Committee  on  Treatment  of  Concrete  Surfaces 
presented  a  revised  specification  on  "Stucco  on  Metal 
Lath,"  which  included  some  minor  changes  in  the  one 
adopted  last  year,  and  a  new  specification  for  "Stucco 
on  Wooden  Lath."    Both  specifications  were  adopted. 

Concrete  Roads 

One  morning  of  the  week  was  devoted  to  the  subject  of 
concrete  roads,  and  was  essentially  an  overflow  meeting 
from  the  concrete-road  conference  of  the  week  before. 
Papers  were  read  by  H.  J.  Knelling  (County  Highway 
Commissioner,  Milwaukee,  Wis.),  B.  C.  Stubbs  (Dallas, 
Texas),  B.  S.  Pease  (American  Steel  &  Wire  Co.,  Ohi- 
cago,  111.),  and  E.  J.  Wig  (U.  S.  Bureau  of  Standards). 
Mr.  Wig's  paper  was  the  same  as  the  one  read  at  the  road 
conference  (p.  446  of  this  issue)  and  brought  out  the 
most  lively  discussion  of  the  session. 

Miscellaneous 

The  report  of  the  Committee  on  Reinforced-Coneretfl 
Highway  Bridges  and  Culverts  is  given  in  full  elsewdiere 
in  this  issue.  The  Committee  on  Reinforced-Oonerete 
and  Building  Laws  reported  that  the  column  tests  on 
full-sized  columns  cast  during  actual  construction  of  a 
building  (see  Enginei  ring  Xkyvs,  Jan.  39,  1914,  p.  276) 
were  to  be  made  during  the  coming  month  and  the  re- 
sults should  be  available  soon.  Tin'  Committee  on  \'<>- 
menclature  reported  progress  toward  the  compilation  of  a 
glossary  of  concrete  terms  and  was  instructed  to  report 
I'or  current  publication  in  the  Journal  of  the  Institute. 

Illustrated  lectures  on  "The  [Jse  of  Concrete  in  Hy- 
draulic Works,"  by  President  Humphre]  and  "Progress 
inn!  Developmenl  <>(  Concrete  Work  on  the  Delaware, 
Lackawanna  &  Western  R.R."  by  A.  I'..  Cohen,  Concrete 
Engineer  of  the  railroad,  took  up  most  of  one  evening's 
session,  and  papers  by  form  manufacturers  on  concrete 
"'  i  took  up  prat  I  ically  all  of  another  session. 
other  paper  read  were:  "Layoui  of  a  Concrete  Products 
I  -  E.  S.  Hanson  (Chicago,  Ml.)  ;  -The  Problem  oi 
I  ontrai  tor,"  L  C.  Wason  (  Bo  ton,  Ma  s.  i  ;  "Sani- 
tary Surfaces  for  C trete   Floors,"  T.   Hugh   Boorman 
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L.  C.  Wason  (Aberthaw  Construction  Co.,  Boston, 
Mass.),  Vice-President  A.  N.  Talbot  holding  over  on  a 
two-vear  term.  The  even-year  directors  elected  were  E. 
D.  Boyer  (Atlas  Portland  Cement  Co.,  New  York),  Rob- 
ert W.  Lesley  {Concrete-Cement  Age,  Philadelphia). 
John  B.  Leonard  (Consulting  Engineer,  San  Francisco). 
Mr.  Humphrey,  who  has  been  president  of  the  association 
since  its  origin,  announced  that  he  would  accept  the  pres- 
idency for  the  coming  year  only  on  condition  that  this 
should  be  his  last  year  in  the  position. 


t©s  lr  s?  3©toa  l£.iag5iEti©©iniEag 


University  of  Iowa — As  a  part  of  the  state  extension 
work  of  this  University,  the  College  of  Applied  Science 
held  a  "Municipal  Lighting  Convention"  on  Feb.  4,  for 
the  benefit  of  city  engineers  and  other  officials  and  in 
response  to  an  expressed  desire  for  authentic  information 
on  this  subject.  About  60  central-station  men.  city  of- 
ficials, etc.,  attended.  A  paper,  "Kate  Making  for  Pub- 
lie  Utilities,"  was  read  by  Dean  W.  0.  Raymond:  Prof. 
A.  H.  Ford  gave  an  address  on  "Municipal  Lighting" 
with  demonstrations  of  the  various  methods  now  em- 
ployed. C.  P.  Chase,  President  of  the  Iowa  Engineering 
Co.,  presented  the  paper,  "Municipal  Ownership  and  City 
Managers." 


A  Railway  Bridge  Was  W reeked  by  a  derailed  snow  plow 
on  the  forward  end  of  a  train  on  the  Moncton  &  Buctouche 
Ry.,  near  Moncton,  N.  B.,  on  Feb.  20.  A  portion  of  the  train 
fell   into   the    Shediac   River,    killing:    four   trainmen. 

Four  Railroads  Were  Rloeked  by  a  Wreck  on  the  Chicago, 
Milwaukee  ,*;.  St.  Paul  Ry.,  at  Grand  Crossing,  La  Crosse,  Wis., 
in  Fib.  16.  According  to  press  dispatches,  the  wreck  of  mall 
train  No.  57  occurred  at  a  switch  used  by  the  C.  M.  &  St.  P. 
Ry.:  the  Chicago,  Burlington  &  Quincy  R.R.;  the  Chicago  .V- 
Northwestern  Ry..  and  the  Green  Bay  &  Western  R.R.  Traffic 
on   all   four   railroads   was  stalled   for  several   hours. 

The    Ohio    Flood    Prevention    and    Water    Conservation    BUI, 

known    as    the   "Cm  \,\.    ,.f    Ohio,"    abstracted    on    p. 

822    ..I'    our    issue    of    Feb.    5,    passed    tin-    Senate    prompt  I  ■ 
was    signed     by    the    Governor     on     Feb.    17.        Anion;;      minor 
amendments    to    the    hill  ted    in    our    issue    of    y,  1,     ;, 

was  one   requiring  that   freeholder's   petitions  must  be  signed 
by  50D   I  100   freeholders   and   another  providing  that 
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7  in.  The  flooded  area  lies  between  the  Tehachapi  Mountains 
and  the  Mexican  boundry  line  and  embraces  six  counties. 
The  floods  caused  much  trouble  on  the  railways  and  did  much 
local  damage   to   roads,   farms   and   buildings. 

Water-Works  Improvements  at  Little  Roek,  Ark.,  have 
been  ordered  in  court  proceedings  in  accordance  with  findings 
of  a  Master  in  Chancery.  A  notable  feature  of  the  case  is 
that  instead  of  being  a  lawyer,  the  Master  was  an  englneei 
in  the  person  of  Edward  Flad,  consulting  engineer  of  St. 
Louis,  Mo.  Mr.  Flad's  findings  were  that  the  Arkansas  Water 
Co.,  owner  of  the  works  in  question,  be  required  to  build  a 
dam  and  a  300,000,000-gal.  "selective"  reservoir,  to  store  water 
from  the  Arkansas  River  when  its  turbidity  and  chlorine  are 
low:  a  14,000,000-gal.  per  day  pipe  line  from  the  reservoir  to 
the  existing  pumping  station,  a  distance  of  about  five  miles;  a 
settling  reservoir  of  2,500,000  gal.  capacity,  near  the  present 
settling  reservoir  on  the  hill  south  of  the  pumping  station, 
and  to  provide  4,000,000  gal.  additional  filter  capacity. 

Work  on  the  reservoir  and  pipe  line  must  be  started  with- 
in three  months,  but  if  water  of  satisfactory  quality  is  fur- 
nished meanwhile,  only  half  the  reservoir  capacity  need  be 
provided  at  once;  only  half  of  the  filter  capacity  need  be  made 
available  until  1919  and  the  other  half  in  1923;  and  the 
settling  reservoir  need  not  be  ready  until  1927.  By  water  of 
satisfactory  quality  is  meant  that  practically  free  from 
chlorine  and  containing  not  over  400  parts  per  1,000,000  of 
chlorine.  The  high  chlorine  is  due  to  a  tributary  of  the 
Arkansas,  which  is  sometimes  at  flood  while  the  main  river 
is  at  a  low  stage.  The  plans  for  the  works  outlined  must  be 
approved  by  Mr.  Flad. 

The  findings,  as  stated,  are  deemed  essential  to  the  ful- 
fillment of  the  franchise  of  the  water  company.  A  new  ana 
more  costly  source  of  supply  desired  by  the  city,  was  ruled 
out  as  being  inconsistent  with  the  rates  fixed  in  the  com- 
pany's franchise.  George  M.  Gadsby  is  superintendent  of 
the  Arkansas  Water  Co.  The  headquarters  of  the  company 
are  in  Pittsburgh.  George  W.  Gibbs  is  chief  engineer  and 
W.    Donaldson   is   sanitary   engineer   of   the   company. 

The  Alaska  Railway  Hill,  providing  for  the  construction 
by  the  United  States  Government  of  a  railway  from  the  coast 
to  the  Bering  and  Matanuska  coal  fields  in  the  territory  of 
Alaska,  was  passed  by  the  House  of  Representatives,  Feb.  IS, 
by  a  vote  of  230  to  70.  The  Senate  has  already  passed  a 
similar  bill  which  provides  funds  for  the  work  from  a 
$40,000,000  bond  issue.  This  part  of  the  Senate  bill  was 
amended  by  the  House  of  Representatives,  whose  bill  pro- 
vides for  an  immediate  appropriation  of  $1,000,000,  the  bal- 
ance to  be  paid  by  regular  appropriations  out  of  the  treas- 
ury as  the  construction  work  progresses.  The  committees  of 
two  houses  of  congress,  at  this  writing,  are  attempting  to 
adjust  the  method  of  financing  the  work,  which  the  recent 
action  of  the  House  of  Representatives  leaves  no  doubt  will 
soon    be    commenced. 

Standard  Interstate  Commerce  Commission  Railway  Valua- 
tion Maps — A  22-page  booklet  just  publish)  1  by  the  Inter- 
state Commerci  Commission,  Washington,  D.  C,  gives  the 
specifications  for  the  preparation  of  the  maps  and  profiles 
which  must  be  filed  with  the  commission  to  support  the  i 
tion  of  the  property  of  railways.  This  pamphlet  is  now  ready 
for  distribution  and  should  be  added  to  the  library  of  every 
engineer.  The  specifications  cover  tracing  cloth,  ink,  size  of 
sheets,  scale  symbols.  lettering,  arra  index- 

ing   and    data    required    on    maps    and    profiles.      An    appendix 
the  law  giving  the  Commission 
the    authority    to    make    a    valuation    of    the    railways,    which 
refer   to  the   methods   to    i  ■  ployed    by   the  Commission.     A 

sample  profile  and  samples  of  ■  right-pf-way  and  track  map, 
a  station  map  of  lands,  and  a  station  map  of  tracks  and  struc- 
tures  are    included    in    an    appendix    B 
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Building  An  85-Ft.  Chimney  in  seven  days'  working  time 
is  a  feat  accomplished  by  the  Wiederholdt  Construction  Co.,  of 
St.  Louis,  Mo.,  on  Feb.  15.  The  chimney  was  built  on  the 
company's  system  of  reinforced-tile  concrete  with  a  rein- 
forced-concrete  foundation,  and  was  erected  at  the  plant  of 
the  Eggers  Milling  Co.,  of  Hermann,  Mo.  The  company  in- 
forms us  that  the  chimney  was  actually  built,  including  its 
foundation,  in  seven  days'  working  time  and  was  completed 
and  put  in  service  just  16  days  after  the  receipt  of  the  order. 
During  its  construction  there  occurred,  moreover,  the  heaviest 
snowfall  recorded  in  ten  years  in  St.  Louis,  and  the  tempera- 
tures were  at  no  time  higher  than  20°  F.  when  work  was 
started  in  the  morning.  The  sand  was  heated  before  mixing 
and  the  tile  was  heated  before  placing.  Fires  were  kept  in 
the  chimney  constantly  with  all  openings  closed.  The  chim- 
ney has  a  total  height  of  85  ft.  and  is  3  ft.  in  inside  diameter. 

Study  of  a  Broken  Rail — The  Interstate  Commerce  Com- 
mission has  just  published  a  full  report  on  a  derailment 
caused  by  a  broken  rail  in  which  three  men  were  killed.  The 
accident  occurred  on  the  Southern  Railway  near  Oyama,  N.  C, 
Mar.  31,  1913,  on  a  single-track  line  laid  with  80-lb.  rail,  the 
track  being  in  good  condition.  This  part  of  the  line  is  on 
tangent  between  two  curves  in  opposite  direction.  The  rail 
was  found  broken  in  eight  places.  Examination  by  the  en- 
gineer-physicist of  the  Bureau  of  Standards,  J.  E.  Howard, 
indicated  that  two  of  the  fractures  were  caused  by  a  train 
running  in  the  other  direction,  presumably  by  a  freight  train 
which  had  passed  eastward  two  hours  before  the  wrecked 
train  which  was  moving  westward.  One  of  the  fractures, 
Showed  a  transverse  fissure  1  in.  in  diameter.  Chemical  and 
tensile  tests  of  the  rail  metal  showed  high  phosphorus  (0.09% 
to  0.10%)  and  brittle  metal  with  elastic  limit  close  to  the 
ultimate  and  almost  no  elongation  or  contraction  of  area. 
I  after  annealing,  the  elongation   in   10  in.  was  only  0.9%. 

Tli.-  material  was  0.7"';  carbon  and  0.80c;.  manganese.  The 
rail  was  rolled  by  the  Tennessee  Coal  &  Iron  Co.  in  1904,  and 
has  been  in  the  tracks  since  January,  1905.  Horizontal  sec- 
tions of  the  head  and  of  the  base  at  different  depths  in  from 
tli.  surface,  polished  and  etched,  showed  longitudinal  streak- 
Ings;  by  culling  thin  plates  at  these  depths  and  bending  them 
transversely  the  breaks  occurred  at  the  streaks. 

New    li.rk   state   Harge   Can.il — Of  the   $77,651,948   worth    of 

contracts  placed  for  the   construction  of  the  New  York   State 

KnrKe    Canal    which    has    been    in    the    course    of    construction 

for   the    past   nine    years,    work    to   the    value    of   $64,037,390,   or 

01    tin-    total    work,    was    complete    on    Jan.    1,    1914.      The 

contracts  placed   number   135,  of  which   79   have  been  finished. 
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en  performed  on  38,  leaving  (on  .Ian.  1)  but  18  contracts 

upon   which   lam.     Mia     ai    ,      ,i    the  work  must  still  be  done. 
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ance  with  a   plan  which  will  meet   future    needs  of  a  sewage      I 
collection    and    at    the    same    time    convey    the    sewage    to    a      I 
point  or  points  where  it  may  be  treated  "so   that  Rock  River  m 
and   neighboring   streams   may   be   preserved   in   a   reasonably 
clean  condition."     We  are  indebted  to  Mr.  Hansen  for  a  copy 
of   the   Rockford    report. 

The  Status  of  the  Engineer — "Engineers  themselves  do  not 
definitely  distinguish  between  the  engineer  that  is  to  be  and 
the  engineer  that  is.  Any  instrument  man  or  draftsman  may 
call  himself  an  engineer  without  fear  of  contradiction.  There 
v  as  once  a  foreman  on  construction  at  the  St.  Louis  water- 
works, and  he  was  not  a  good  foreman  at  that,  who  posed 
among  his  acquaintances  as  an  important  member  of  the 
engineering  force.  A  carpenter  worki  ngr  on  forms  for  con- 
crete at  the  Chain  of  Rocks  made  hfis  friends  believe  that 
he  was  engineer-in-charge  of  that  co  nstruction;  needless  to 
say,  his  stay  with  us  was  short.  So  long'  as  we,  ourselves, 
do  not  brand  the  impostor  among  us,  how  can  we  expect  the 
layman  to  tell  us  apart?  This  raises  the  question:  What  are 
the  qualifications  of  an  engineer?" — E.  E.  Wall,  in  "Journal 
of   the   Association   of   Engineering   Societies,"   January,    1914. 

Specifications  for  an  Engineer's  Dinner — The  accom- 
panying "specifications,"  together  with  a  blueprint  plan 
showing  the  seating  arrangement,  punch-bowl,  etc.,  bound  in 
a  blue-paper  folder  like  real  specifications,  formed  the  menu 
and  souvenir  of  a  farewell  dinner  given  to  a  member  of  the 
City  Engineer's  staff  of  Waterbury,  Conn.,  by  his  engineer- 
ing associates.  The  original  measures  4%x7  in.,  with  a 
printed  cover  and  typewritten  "specifications."  These  speci- 
fications  read   as   follows: 

SPECIFICATIONS 

FOUNDATION — The  foundation  shall  be  of  Oysters  on 
Half  Shell  laid  in  a  bed  of  mortar  composed  of  one  part 
tobasco  to  three  parts  ketchup,  the  whole  covered  with  a  thin 
wash  of  Soup,  which  shall  be  placed  before  the  foundation 
has  obtained  its  initial  set.  to  the  end  that  it  may,  with  the 
latter,  form  a  compact  and  homogeneous  mass.  Crackers  may 
be  used  as  "plums"  and  wherever,  in  the  opinion  of  the  en- 
gineer, it  is  necessary,  reinforcement  of  %-in.  round  Celery 
shall  be  used. 

BODY — The  main  portion  of  the  work  shall  consist  of 
Chicken  Croquettes  mixed  in  the  proportion  of  1:2%  :5,  Peas, 
Potatoes  and  Jelly  being  used  sparingly,  which,  at  the  di- 
rection of  the  engineer,  shall  be  subject  to  rigorous  tests  and 
inspection. 

COPING — In  placing  the  Waldorf  Salad,  the  coarse  aggre- 
gate of  which  shall  be  not  larger  than  %  in.  in  long- 
est dimension,  great  care  shall  be  used  that  the  proper  depth 
be  obtained  so  that  the  Cheese,  Crackers,  tee  Cream  and  Cake 
may  be  properly  worked  into  the  mass  and  the  whole  form 
a  solid  and  monolithic  structure. 

FINISH — At  the  completion  of  each  section,  it  shall  im- 
mediately be  given  a  coat  of  heavy  dark  Coffee,  and  as  sunn 
as  this  has  dried,  the  whole  shall  be  gone  over  with  a  light 
wash  of  Punch,  the  latter  to  be  subject  at  all  thins  to  the 
Ins] timi  and  control  of  the  engineer. 

The  tool  used  to  give  a  smooth  and  even  finish  to  the  work 
shall  in-  composed  of  Havana  filler  and  wrapper.  For  this 
expert  labor  shall  be  furnished,  as  the  appearand-  of  the 
whole  structure  may  in-  damaged  by  the  employment  of  work- 
men who  are  unfamiliar  with   the  use  of  these  tools. 

Field    Holts    vs.    Field    Rivets — It    is    generally    held    that 

riveted  connections  in  steelwork  are  distinctly  superior  to 
In. Hill  connections.  In  fact,  bolts  arc  permitted  only  in  mill- 
buildlng  frames  anil  the  like,  ami  practically  never  in  bridges 

or  steel-cage  building   frames.     The  following  act nt   i>y  w. 

T.  Curtis  of  the  Wisconsin  Bridge  &  iron  Co.  shows  that  field 
bolted  connections  may  give  excellent  service;  it  relates  to 
the  old  Manistee  River  viaduct  of  the  Pere  Marquette  R.R., 
recently  strengthened  as  described  by  Mr.  Curtis  In  "Journal 
of  the  Western  Society  of   Engineers,"   Dec.   1918: 

"The  old  viaduct  was  field-bolted  (with  the  exception  of 
buck  and  lateral  bracing  between  the  girders),  a  fact  which 
was  mil  discovered  until  after  the  Held  work  of  reconstruc- 
tion   had    i n    begun,     The    owners    on    becoming    aware    of 

this  condition  at  flrsl  seriously  considered  replacing  all  old 
Held    bolts    with    new    rivets.      Careful    Investigation    showed 

ii hi    structure    to    be    In    perfect    alignment,    with    i of 

the  bolts  i n  Hi-      in  hti   it  dei  ree,  altl gh  the  structure 

had    Been    years    oi    service    and    had    been    somewhat     ovet 

i -i   In   1 1     i'i rs,   bo  ii   was  decided  not   to  go  to  t he 

-     tn n  •    ol     -  i-i. n  mi-    i  in-   bolts  with   rivet 
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in 'i i  which  had  been  riveted  originally  were  found  to  la- 
in   bad    ihai a... ami    iii    i .•    rivets,    the    vlbt  it ii 

i 'i'i'      ii'    i in-    worn  deeplj    Int n f   the   rivets, 
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the    points    n  hloh    had    been    bolted,    nvi  stlgi n    latl 
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Mr.  Francis  H.  Sherrerd  has  been  appointed  Engineer  of 
Street   Repairs   of   Newark.   N.   J. 

Mr.  J.  P.  Rogers  has  resigned  as  Superintendent  of  the 
Spokane,    Portland    &    Seattle   Ry„   Vancouver,    Wash. 

Mr.  H.  A.  Boomer,  formerly  General  Superintendent  of  the 
Lake  Erie  &  Western  R.R.,  has  been  promoted  to  be  General 
Manager. 

Mr.  Frank  S.  Wheeler,  recently  Supervisor  of  the  Erie 
R.R..  at  Deposit,  N.  Y.,  has  been  promoted  to  be  Division 
Engineer. 

Mr.  Edward  D.  Levy,  Assistant  General  Manager  of  the 
St.  Louis  &  San  Francisco  R.R.,  has  been  appointed  Gen- 
eral  Manager,   succeeding  Mr.  W.   T.   Tyler,   resigned. 

Mr.  Frank  J.  Evans,  recently  Trainmaster  of  the  Atchison, 
Topeka  &  Santa  Fe  Ry.,  at  Clovis.  N.  M.,  has  been  promoted 
to  be  Superintendent  of  the  Pecos  division,  with  headquart- 
ers at  Clovis. 

Mr.  T.  B.  Coppage,  recently  Superintendent  of  the  St.  Louis 
&  San  Francisco  R.R.,  at  Fort  Scott,  Kan.,  has  been  promoted 
to  be  Superintendent  of  Transportation,  with  headquarters  at 
Springfield,   Mo. 

Mr.  H.  Osborne,  formerly  Assistant  Superintendent  of  Mo- 
tive power  of  the  Canadian  Pacific  Ry.,  at  Montreal,  Que.,  has 
been  appointed  Assistant  Mechanical  Superintendent,  with 
headquarters  at  Montreal. 

Mr.  Leonard  Day,  Assoc.  Am.  Inst.  E.  E..  has  resigned  as 
Chief  of  the  Bureau  of  Fire  Alarm  Telegraph,  New  York  City 
Fire  Department,  effective  Mar.  1,  in  order  to  resume  his 
practice  as  a  patent  expert. 

Mr.  Alfred  W.  Booraem,  a  former  Deputy  Police  Commis- 
sioner of  New  York  City,  has  been  appointed  Deputy  Commis- 
sioner of  Water  Supply.  Gas  and  Electricity  for  the  Borough 
of  Brooklyn,  New   York   City,  at  a  salary  of  $5500  per  annum. 

Mr.  O.  P.  Wilson  has  resigned  his  position  with  the  pur- 
chasing department  of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  Pittsburgh.  Penn.,  to  become  Assistant  Gen- 
eral Manager  of  the  Norma  Co.  of  America,  20  Vesey  St., 
New  York  City. 

Mr.  J.  L.  White,  formerly  General  Fuel  Inspector  of  the 
Wabash  R.R.,  has  been  appointed  Assistant  to  the  President 
of  the  Chicago,  Indianapolis  &  Louisville  Ry.,  Mr.  F.  A. 
Delano,  M.  Am.  Soc.  C.  E.,  who  recently  resigned  as  President 
of    the   Wabash   R.R. 

Mr.  .1.  E.  Crawford,  M.  Am.  Soc.  C.  E.,  former  Bridge  Engi- 
neer of  the  Norfolk  &  Western  Ry.,  recently  acting  Chief 
Engineer,  has  been  promoted  to  be  Chief  Engineer,  suc- 
ceeding Mr.  C.  S.  Churchill,  M.  Am.  Soc.  C.  E.,  appointed 
Chairman  of  the  company's  valuation  committee,  as  noted  in 
our  isue  of  last  week. 

Mr.  John  A.  Galvin,  recently  Architect  of  the  Louisville  & 
Nashville  R.R.,  Louisville.  Ky..  has  been  appointed  Senior 
Architect  of  the  Chattanooga  district  of  the  valuation  divi- 
sion of  the  Interstate  Commerce  Commission,  with  head- 
quarters at  Chattanooga,  Tenn.  Mr.  Galvin  is  succeeded  by 
Mr.  J.  C.   Haley,   formerly   Assistant   Architect. 

Mi-.  Harry  B.  [vers  has  resigned  as  General  Manager  of  the 
Lewlston,  Augusta  &  Watervllle  street  Ry.,  Lewiston,  Maine. 
to  become  the  head  of  the  Frank  Rldlon  Co.,  of  Lewiston. 
On  the  evening  of  Feb.  l'i.  Mr.  Ivers  was  the  guest  of  some 
forty  of  his  former  associates  and  employees  at  a  compli- 
mentary dinner.  Mr.  Ivers  is  succeeded  as  General  Manager 
by  Mr.   E3.  T.  Munger. 

Naval  Constructor  I'aniel  C.  Nutting,  Jr.,  I '.  S.  N.,  recently 
Construction  Officer  at  the  Puget  Sound  Navy  v.inl,  lias  been 
appointed  Superintendent  of  the  Mechanical  division  of  the 
Isthmian  Canal  Commission,  with  headquarters  at  Balboa, 
/.one.  Panama,  He  was  born  in  1869  and  graduated 
from  the  United  States  '  my  at    Annapolis  in   1898, 

and    afterward    took    a    two-years'    post-graduate    course    iii 

naval   architecture  at    the    I  'ni  versify    of   i  ',hi  sm  nv,    Scotland, 

Mi.  Frederick  P,  Schaller,  recently  with  the  Hall  switch  & 
signal  Co.,  New  Yc.ik  city,  has  been  appointed  Signal  Engi- 
neer of  the  safety  appliance  division  of  the  Interstate  Com- 
merce Commission.  Mr,  Schaller  graduated  from  the  Massa- 
chusetts Institute  of  Technology  in  1896,  His  first  signal 
work    was    with    the    Muslim    ,v    Albany    U.K.    Subsequentlv    he 

was  Assistant  Signal  Engl ii  ol  the  Lake  Shore  &   Michigan 

Southern    Ry.      Since    1!)04    he    has    been    with    the    Ball    Switch 
&    Signal    Co. 


Mr.  Maxime  Reber,  former  President  of  the  Board  of  Pub- 
lic Improvements  of  St.  Louis,  Mo.,  has  been  appointed  Con- 
sulting Engineer  of  the  St.  Louis  City  Plan  Commission  at 
a  salary  of  $500  per  month.  His  work  will  be  to  study  the 
future  transportation  needs  of  the  city  and  to  recommend 
plans  for  better  transportation  connections  and  service  with 
the  present  system  of  street  railways.  Tt  is  intended  from 
his  report  to  draw  up  proposed  ordinances,  to  be  submitted  to 
the  municipal  assembly  for  passage,  which  will  outline 
changes  and  additions  to  the  street  railway  system  and  brinu 
about   a    readjustment   of   traffic    conditions. 

Mr.  Carl  R.  Gray  has  resigned  as  President  of  the  Great 
Northern  Ry„  effective  Mar.  1,  and  it  is  reported  he  will  be- 
come President  of  the  St.  Louis  &  San  Francisco  R.R.,  under 
the  projected  reorganization  of  that  company.  Mr.  Gray  be- 
gan his  railway  experience  with  the  St.  Louis  &  San  Fran- 
cisco R.R.  as  a  telegraph  operator  in  1SS2,  and  he  was  con- 
tinuously employed  by  this  railway  until  1911,  when  he  ac- 
cepted the  presidency  of  the  Spokane,  Portland  &  Seattle  Ry.. 
one  of  the  Hill  lines.  He  was  made  President  of  the  Great 
Northern  Ry.  in  1912.  Mr.  Gray  was  Senior  Vice-President  of 
the  St.  Louis  &  San  Francisco  R.R.,  when  he  resigned  in 
1911. 

Mr.  James  E.  Howard  has  resigned  as  Engineer  Physicist 
of  the  United  States  Bureau  of  Standards  to  become  con- 
nected with  the  bureau  of  inspection  of  safety  appliances  of 
the  Interstate  Commerce  Commission  under  H.  W.  Belnap. 
Chief  Inspector.  Mr.  Howard  was  born  at  Palmer,  Mass.,  in 
1851.  About  1S70  he  was  employed  in  the  engineering  de- 
partment of  the  city  of  Boston,  Mass.  In  1S73  he  spent  a  few 
months  on  location  survey  and  construction  work  for  the 
St.  Paul  &  Pacific  Ry.  in  Minnesota.  After  five  years  as  a 
Mechanical  Engineer  at  Chicopee,  Mass.,  specializing  in  the 
construction  of  testing  machinery,  he  was  appointed,  in  1SS0. 
Engineer  of  Tests  at  the  Watertown.  Mass.,  Arsenal.  Since 
1910  he  has  been  Engineer  Physicist  of  the  U.  S.  Bureau  of 
Standards. 

Mr.  James  K.  Conner.  First  Assistant  Engineer  of  the 
Lake  Erie  &  Western  R.R.,  has  been  promoted  to  be  Chief 
Engineer,  succeeding  Mr.  William  G.  Atwood,  M.  Am.  Soc.  C. 
E.,  resigned,  as  noted  in  our  issue  of  last  week.  Mr.  Conner 
was  born  at  Wabash,  Intl.,  in  1871,  and  was  educated  at  Rose 
Polytechnic  Institute.  His  railway  engineering  experience 
began  in  1895  as  Assistant  Engineer  and  Superintendent  of 
Track  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. 
Later  he  was  Assistant  Engineer  of  the  Baltimore  &  Ohio 
Southwestern  R.R.,  and  of  the  New  York  Central  &  Hud- 
son River  R.R.  From  1901  to  1906  he  was  a  Designing  En- 
gineer with  the  Lake  Shore  &  Michigan  Southern  Ry..  ex- 
cept for  short  periods,  1903  to  1905,  with  the  engineer  corps 
of  the  Chicago  &  Southern  Ry.,  and  the  Lake  Erie.  Alliance  & 
Wheeling  R.R.  Since  1906  he  has  been  First  Assistant  En- 
gineer of  the  Lake  Erie  &  Western  R.R. 

Mr.  L.  F.  Loree,  M.  Am.  Soc.  C.  E.,  President  of  the 
Delaware  &  Hudson  R.R.,  has  been  elected  President  of  the 
Wheeling  &  Lake  Erie  R.R.,  now  in  the  hands  of  a  re- 
ceiver. Mr.  Loree  was  born  in  1858  and  graduated  from 
Rutgers  College  in  1877.  The  same  year  he  entered  the 
service  of  the  Pennsylvania  R.R.  as  an  assistant  in  the  engi- 
neer corps.  For  two  years,  1881  to  1SS3.  he  was  leveler, 
transitman  and  topographer  on  the  preliminary  and  location 
surveys  of  the  -Mexican  National  Ry.  Afterward  he  returned 
to  the  Pennsylvania  R.R.  as  Assistant  Engineer  on  the  Chi- 
cago division  of  the  lines  west  of  Pittsburgh.  He  was  pro- 
moted   to    be    Engineer    of    Maintenance-of-way    of    this    divi- 

B and    later    of   the   Cleveland    *    Pittsburgh    division.      In 

1889   In-  was  made  superintendent   of  the  same  division,     sub- 
sequently   Mr.    Loree   was   promoted    to    be    General    Ms 
and    Vice-President.      In    1901    ho    was   elected    President   of   the 
Baltimore   .^   Ohio    U.K..    which   office   he   resigned    in    19 
become  President   of  the   Rock    Island    Co.,    and    chairman    of 

cecutive  committee  or  tin-  Chicago,    Rock   island    ,v    Pa 
ciflc   Ry.   and   of  the   St.    Louis   a    San    Prancisco    R.R.      Since 
June.   1906,  he  has  been  chairman  oi   the  executive  committee 
of  the    Kansas  City   Southern    Ry„    and    since    1907,    President 
i  [  the   i  lelaware  <S    Hudson  Co. 


Prank    n     Conni  pal   contractoi    and    President    of 

te  Genera!  Contractors'  Association  or  Birmingham,  Ala., 
Mi.m i ( t I  suicide   Peb.   it. 

Rudolph   Link,   Manager  of   Keuffel   &    Bssei    Co. 'a  western 
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office,  at  Chicago,  111.,  died  Dec.  23,  1913,  at  the  age  of  55 
years,  tie  was  an  engineering  graduate  of  the  University  of 
Illinois. 

Edward  L.  Pecham,  a  well  known  railway  contractor  of 
Blackwell,  Okla.,  died  Feb.  15.  He  was  54  years  old.  He 
was  contractor  for  several  hundred  miles  of  railway  con- 
struction in  Oklahoma,  which  are  now  parts  of  the  St.  Louis 
&   San    Francisco   R.R. 

Elhanan  Zook,  former  Superintendent  of  Construction  of 
the  Panama  R.R.,  died  Jan.  26,  at  Philadelphia.  He  graduated 
from  the  Pennsylvania  Polytechnic  College  in  1ST5  and  went 
to  Nebraska,  where  he  joined  the  engineer  corps  of  the  Chi- 
cago, Burlington  &  Quincy  R.R.  Subsequently  he  was  Road- 
master  and  Trainmaster  of  this  railway  at  Denver,  Colo.,  and 
other  places  in  the  West.  He  entered  the  service  of  the 
Isthmian  Canal  Commission,  in  March,  1905,  as  Assistant  En- 
gineer under  W.  E.  Dauchey.  In  1906  he  was  transferred 
to  the  Panama  R.R.  and  became  Engineer  of  Maintenance- 
of-way. 

John  Coates,  M.  Inst.  C.  E.,  founder  and  chairman  of  the 
engineering  firm  of  John  Coates,  Ltd.,  London,  England,  died 
Feb.  IS.  He  was  born  at  Newcastle-on-Tyne  in  1846.  His 
work  was  with  the  Hawksley  Co.,  gas  and  water-works 
engineers,  of  London.  Eventually  he  established  an  engi- 
g  business  of  his  own,  which  he  expanded  to  include 
branch  offices  in  Canada  and  Australia.  In  connection  with 
his  Canadian  office  at  Ottawa  he  resided  16  years  in  that  city 
and  was  connected  with  various  public  utilities  throughout 
the  Dominion.  He  was  President  of  the  Ottawa  Gas  Co.  and 
the    Ottawa    Board    of    Trade. 

Webster  Gazlay.  M.  Am.  Soc.  C.  E..  Engineer  and  Vice- 
President  of  the  National  Concrete  Construction  Co.,  of  Louis- 
ville, Ky..  died  Feb.  17.  He  was  born  Feb.  17,  1S63,  in  Louis- 
ville, and  was  educated  in  the  public  schools  of  that  city.  His 
eering  training  and  experience  was  received  as  an  em- 
ployee of  the  Louisville  Water  Co.  Subsequently  he  entered 
business  on  his  own  account.  In  1908,  upon  the  death  of 
Charles  Hermany,  Chief  Engineer  of  the  Louisville  vratei 
Co.,  Mr.  Gazlay  was  offered  the  position  of  Chief  Engineer, 
but  he  refused  to  give  up  the  business  in  which  he  had  be- 
come so  largely  interested,  although  he  agreed  to  act  in  a 
lting  capacity  during  the  construction  of  the  nitration 
plant.  He  was  a  charter  member  and  a  member  of  the  Board 
Of  Direction  of  the  Engineers'  and  Architects'  Club  of  Louis- 
lie    is   survived    by   a    widow    and    three    children. 
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chanical  Engineers  on  Feb.  12,  T.  I.  Lyle,  of  New  Voi  i.  City, 
spoke  on  "Air  Conditioning."  The  importance  of  maintaining 
a  constant  percentage  of  humidity  in  the  air  of  public  build- 
ings and  the  use  of  air-purifying  and  humidifying  machin- 
ery in  many  industries  was  explained.  The  Club's  address 
is   P.    O.    Box    333,    Cincinnati,    Ohio. 

National  Association  of  Fori  Authorities — The  second  an- 
nual meeting  of  the  Association  was  held  in  New  Orleans, 
Dec.  9-11,  1913.  Eleven  papers  were  presented  bearing  upon 
construction,  administration  and  finance.  The  1914  conven- 
tion will  be  held  in  Baltimore,  Md.,  Sept.  8-10.  The  Secretar> 
is  William  J.  Barney,  Room  1200,  29  Broadway,  New  York 
City. 

Iron  and  Steel  Institute — The  annual  meeting  of  the  In- 
stitute will  be  held  at  the  Institution  of  Civil  Engineers, 
Great  George  St.,  London,  May  7-S,  1914.  At  this  meeting 
the  Bessemer  Gold  Medal  will  be  awarded  to  Edward  Riley, 
F.  C.  S.  The  annual  dinner  will  take  place  on  May  7.  The 
autumn  meeting  will  be  held  at  Paris,  Sept.  1S-23.  The  Secre- 
tary is   George  C.   Lloyd,   2S   Victoria  St.,   London,   England. 

Joint  Meeting  of  Boston  Engineering-  Associations — A  din- 
ner will  be  held  at  the  City  Club,  Boston,  on  Mar.  4,  to  pro- 
mote the  social  and  professional  interests  of  all  engineers 
of  Boston  and  vicinity.  The  organizations  participating  are 
the  Boston  Society  of  Civil  Engineers,  and  the  local  sections 
of  the  American  Society  of  Mechanical  Engineers  and  Ameri- 
can Institute  of  Electrical  Engineers.  The  guests  at  the  din- 
ner will  be  Guy  E.  Tripp,  Chairman  of  the  Board,  of  the 
Westinghouse  Electric  &  Manufacturing  Co.,  who  will  speak 
on  "The  National  Government  and  Business";  Dr.  A.  E.  Ken- 
nelly,  Professor  of  Electrical  Engineering,  Harvard  Uni- 
versity, whose  subject  will  be  "Results  for  the  Electrical 
Engineering  Fraternity  Accomplished  by  the  International 
Electrical  Congress";  and  Dr.  M.  W.  Franklin,  of  the  Sprague 
Electric  Works,  of  Bloomfield,  N.  J.,  who  will  speak  on  "Ozone 
Applied  to  Ventilation."  N.  J.  Neall,  12  Pearl  St.,  Boston,  lu 
the  Chairman  of  the  Committee  of  Arrangements. 

American  Society  of  Engineering  Contractors — The  first 
annual  meeting  of  the  Chicago  branch  was  held  at  the  Audi- 
torium Hotel,  Chicago,  Feb.  18.  The  chair  was  taken  by 
H.  F.  Hackedorn  (Indianapolis),  First  Vice-President  of  the 
main  association,  and  the  rules  and  by-laws  were  explained 
by  T.  Hugh  Boorman,  Treasurer  of  the  association.  The  Chi- 
cago branch  organization  elected  officers  as  follows:  Chair- 
man, DeWitt  V.  Moore;  Vice-Chairman,  Carl  Weber;  Treas- 
urer, C.  W.  Boynton;  Secretary,  James  S.  Campbel.,  Directors, 
John  T.  Wallbridge  and  E.   S.  Hanson. 

American  Institute  of  Mining  Engineers — The  annual 
meeting  was  held  in  New  York  City  on  Feb.  16-17.  After 
the  address  of  welcome  by  Presidenl  Charles  P.  Kand,  on  the 
evening  of  Feb.  16,  an  interesting  smoker  was  held.  On  Feb. 
17,  a  number  of  papei  were  presented  CKng.  News,"  Feb 
19,  p.  438).  The  following  officers  were  elected;  President, 
Benjamin  B.  Thayer;  Vice  Presidents,  H  C.  Hoover  and  W.  L 
Saunders;  Secretary,  Bradley  Stoughton,  29  W.  :i!ilh  St.,  New 
Fork    Citj 

First  Canadian  and  International  Good  Roads  Congress — 
This  Congress  Is  scheduled  to  be  held  In  Montreal,  Que.,  Way 
18-23,    under    the    Joinl    auspices    "f    the    Canadian     Highway 

.elation,    the    Canadian    Automobile    Federal and    with 

the  cooperation  of  the  American  Highway  Association.  The 
object   of  the   Congress    is    to   e,.iin    a    full    knowledge   of  the 

best  methods  of  construction,   malnten le  and   the    ": 

n  of  public  roads  In  i  he  i  lomlnton 

Binclencj    Soclerj      The    Bi    I    natloi     i    efflclencj    exposition 

I. ferenci     I        cheduled    to    be    held    In    Ww     York    City, 

Apr.  4  11,  a(  ii..  i  i  Palace.  Papers  will  be  pre- 
sented  bearing    upon    the   exhibits  which   will   b 
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j   The  south  portal  of  the  9-mile  Loetschberg  Tunnel  in 

he    Bernese   Alps    is   exposed   to    dangerous   avalanches. 

Vvalanche  conditions  affect  the  entire  length  of  the  south 

Approach  lying  in,  the  Lonza  Valley,  and  in  lesser  degree 

ilso  the  farther  portion  of  the  approach,  that  extending 

along  the  north  slope  of  the  Rhone  Valley  from  Brigue 

^o  the   mouth  of  the    Lonza.     On  account   of  numerous 

avalanche  tracks  which  the  line  crosses,  many  tunnels  and 

fcnowsheds  occur  on  the  line.     The  Lonza  section  of  the 

line,  in  fact,  is  almost  a  continuous  succession  of  sheds 


part  of  the  mountain  slope  bordering  the  valley  on  the 
west. 

The  vital  necessity  of  protection  works  for  the  south 
portal  was  emphasized  by  one  of  the  major  disasters 
marking  the  construction  of  the  Loetschberg  Tunnel. 
The  tunnel  contractors  in  1907  had  built  an  employees'' 
restaurant  just  at  the  foot  of  an  avalanche  track,  though 
warned  of  the  dangerousness  of  the  spot.  On  Felt.  89, 
1908,  after  heavy  snowfalls,  the  avalanche  came  down. 
and,  though  the  snow  itself  did  not  strike  the  building, 
the  great  air-compression  blast  produced  by  the  slide 
lifted  the  restaurant  off  its  foundations  and  threw  it 
down  into  the  gorge,  killing  11  and  wounding  15  per- 
sons.    The   killed    included   all   those    occupants   of   the 


FlGS 
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(VEBING    THE   SOUTH    POSTAL    OF    THE    LOET8CHBEBG    TUNNEL,    SWITZERLAND, 

Jan.  v:;.  1910 


and  tunnels.  These  expensive  works  are  responsible  for 
the  high  cost  of  the  south  approach  —  about  $280,000  per 
mile  for  the  15  miles  from  Goppenstein  (the  south  portal 
of  the  tunnel )  to  Brigue. 

In  addition  to  the  slide-protective  works,  slide  preven- 
tion was  applied  in  elaborate  manner.  The  trough  of 
the  valley  just  at  the  south  portal  of  the  great  tunnel 
was  the  Focal  point  of  half  a  dozen  avalanche  tracks,  each 
permanent  in  character  and  bearing  a  distinctive  name. 
Partial  protection  from  one  or  two  of  lie-,  was  secured 
by  training-walla  buili  over  the  portal  of  the  tunnel, 
which  deflect  the  slides  that  formerly  reached  the  portal 
(Figs.    I    and    '.' )    and    ['a--   llicin   0V6T   the   tunnel    anh   1,1 

the  valley  bottom   (-<■<-  Pig.  10).     The  others  could  not 

be  dealt  with  by  such  simple  means,  and   it  was  necessarv 

to  suppress  the  avalanches  at  the  Bource  by  an  extensive 

system  of  snow-retaining  terraces  and  walls  on  the  upper 


house  who  hail  been  facing  the  hillside,  while  id'  those 
Facing  away  from  the  slide  only  a  few  were  killed,  and 
that  by  being  crushed  under  the  debris. 

The  present  Goppenstein  station  is  Dearly  on  the  site 
of  the  destroyed  restaurant,  and  thus  is  in  the  same  ava- 
lanche track.  Though  protected  by  the  snow-retaining 
works  mi  the  upper  slope,  for  greater  security  it  was 
built  into  the  si. lc  of  the  hill,  on  the  casemate  plan,  so  as 
to  pass  awa\  any  slide  over  its  roof. 

Si  [DE-Pb!  \t\  i  io\  Wobks 
The  plan  to  protect  the  south  portal  of  the  Loetschberg 
and  Goppenstein  station  by  suovi  retaining  -inn  tures  and 
tree  plantations  on  the  mountain  slope  originated  about 
1906,  hut  work  did  not  begin  till  L908.  In  the  Brst  .ou- 
st ruction   period   it  was  thought   that   avalanches  striking 

jn  <  at  the  portal  could  be  controlled  bj  training-walls. 
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Fig.  '■'<.     Plan  of  Slide-Preventive  Works  Above 
3oi    ii  Portal  ><v  Loetschberg  Tunnel 

P>ut  a  set  i'     of  l  real  slides  on  Jan.  21,  1910,  which  buried 
the  whole  portal    (Figs.    1   ami   ".'),  showed  that  it   was 
desirable  to  extend  the  retaining  works  northward  suf- 
ficiently 1<i  reduce  the  amount  of  .-now  which  could  reach 
tin-  portal.    The  tunnel  was  also  extended  about  175  ft. 
masonry   vault,  ami   its  outer  mil  crowned  with  a 
parapet   serving  as  training-wall,  to   receive  and  guide 
|  Fig.   10). 
With  the  oorthward  extension  of  slide-preventive  work 
referred  to.  the  ultimate  resull  was  that  sketched  in 
tin-  i.  showing  tie-  upper  mountain-slope  with 

rraces  ami   walls.     The  physical   condition   of  this 
plained  further  by  Fig.  I,  a  profile  along  one 
of  the  avalanchi  The   ground   Burface   involved 

rradienta  varying  from  tie1  minimum  slide-starting 
gradient — about    25       to   about    50°,   ami    in    addition 
mi    ■  •  -    precipitous   cliffs.      Nearlj    I  he 
whole  area  above  the  tree-line  w&t   steep  enough  to  h. 
capable  of  Perra  e   ami    wall   con- 

ilied  t"  the  upper  hal  I  of  i  bis  area,  I  he 
above  the  po  n otect ive  forest  growt h. 

he  lower  half,  resort  was  had  to  forestation. 

The  wall  and   terrai  al t  60  acres. 

i  Fig.  3  she 

pi  'I  by  the  retainit 
'I'll!-  i    iri     ere  empli 

Then  '  .in-    in    part    a    develop- 

■ 

during  the  two  v  n   1908  to  1910,  in  which  the 

i 

of   II  • 

I     d(  plh    ami       .    I.  main     ob 


servation  of  the  conditions  under  which  slides  start  were! 
begun  as  soon  as  the  project  was  definitely  in  hand,  and 
continual  check  was  thus  obtained  on  the  effectiveness  of 
works  already  constructed. 

Earth  Terraces  (Fig.  8)  were  used  in  the  flattest  parts  | 
of  the  area,  i.e.,  on  slopes  of  about  25°,  when  enough  I, 
earth   and  vegetable  growth  was  available  to  form  and 
hold  the  outer  face  of  the  bank.     A  gutter  formed  at  the 
hack  of  the  terrace,  with  longitudinal  inclination  of  5%.  ' 
drains  water  away  from  the  bank. 

Walled  Terraces  (Pig.  8)  were  built  on  slopes  slightly 
steeper  than  suited  to  earth  terraces,  i.e.,  about  30°,  and 
on  all  flat  slopes  wdiere  an  earth  bank  could  not  be  held. 
The  masonry  is  laid  dry. 

Retaining-Walls  (also  laid  dry)  were  used  on  all 
steelier  slopes,  from  35°  or  less  to  the  maximum.  They 
have  earth  backing  like  the  walled  terraces,  but  somewhat 
differently  arranged.  These  walls  are  the  largest  in  size 
of  the  three  classes,  being  built  normally  6V2  to  8  ft. 
high,  and  in  some  areas  of  deep  drifting  as  much  as  in1  2 
ft.  high  (measured  at  back  of  wall).  The  top  thickness 
is  24  in.  for  the  low  walls,  and  proportionately  more  for 
high  walls. 

Fig.  9  shows  one  of  the  walls. 

In  plan,  the  individual  walls  were,  where  possible, 
arched  uphill,  with  middle  ordinate  %  to  ^5  of  the 
length.  Short  wingwalls  were  carried  back  at  the  ends 
of  the  wall,  to  strengthen  the  ends  and  to  retain  the 
backing.  The  damage  to  the  earlier  walls  during  the 
first  two  winters  after  work  began  pointed  to  the  need 
of  strengthening  the  ends  and  the  coping  of  the  walls. 
This  strengthening  was  attained  by  arched  alignment, 
end  wingwalls,  use  of  the  largest  stones  for  copings,  and 
hacking  the  masonry  with  earth  or  stone  fill. 

Staggered  arrangement  of  the  walls  and  terraces  was 
aimed  at.  The  map  Fig.  3  shows  to  what  extent  this  was 
secured. 

Spacing  of  Walls — While  it  was  obvious  that  the  hori- 
zontal spacing  of  walls  in  the  direction  of  the  slope  should 
he  closer  the  steeper  the  ground  slope,  a  definite  rule  for 
VJ  _.■■  5tO"Wall  Terrace  Section 

SjL  _ .  .•'...  .>j  Planting  Section  f>30" 


\\  M. Willi'     Ii;  Li   K 


1  si  e  Fig.  3) 

(The  destruction  of  the  contractora'  restaurant 

bill  Id  In  ■    Feb     10     190   .    - |    oi    tl 

pant   .  irai    i  lu  oi  bj   .>  n  a>  tlam  he  on  thli  ' 

mining  thi     pai  ing  « at   Dot  available.     Such  a  rule" 
leveloped  during  Iht   work,  however,  after  observing 
the  behavior  of  the  walls  and  the  retained  snov   in  win 

ter.    The  rule  so  obtained  is:  Vertical  apt a  ot  wall 

i  twelve  nun     i he  effei  tive  height  of  wall 
i ./  in   I  i  that  h  here  a  tt  i  rai  e  i  an  be  built 

between  two  walli   the  i  <•  i"1  ini  reai ed  to  18, 

Thn  ■  of  the  wall  and  tci  rat  o  area  w  hen  con 
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struction  was  practically  completed  are  given  in  Figs. 
5  to  7,  two  ill'  which  show  snow  on  the  mountainside.  The 
action  of  the  walls  in  holding  back  the  snow  is  brought 

out  quite  clearly  by  these  view-. 

Ridge  Protection — One  of  the  ridges  overlooking  the 

avalanche  area  is  at  the  top  of  precipitous  cliffs  100-200 
ft.  high.  Under  the  influence  of  southwest  winds  great 
overhanging  snowshelves  formed  on  this  ridge  each  win- 


Four  varieties  of  tree  were  chosen,  all  native  to  higl 
elevations:  European  larch,  Norway  spruce  (these  tw< 
making  up  about  70%  of  the  total ),  mountain  pine  (Pin 
us  Montana)  and  Swiss  stone  pine  (Pin us  Cembra) 
Planting  was  done  in  clusters  of  four  trees,  each  clustei 
at  an  apex  of  an  equilateral  triangle  lit  ft.  (:5m.)  on  < 
side.  In  all.  162,000  trees  were  used,  including  sonn 
25%  replacement. 


Te  rrace 


k  =  0.4rr'-t,> 
Walled    Terrace 


Re+aining   Wall 


Fig.  8.     Standard  Sections  of  Terraces   \\i>  Walls  Used  rx    Loetschberg   Slide-Preventive   Work 


ter,  and  then  fall  often  gave  the  impetus  to  a  general 
snowslide.  To  prevent  the  shelf  formation  a  10-ft.  wall 
650  ft.  long  was  built  on  the  ridge,  25  to  50  ft.  back  of 
the  edge  of  the  cliff.  This  wall  succeeded  in  confining 
the  drifting  action  on  the  ridge  sufficiently  to  prevent  the 
formation  of  overhang. 

Treeplanting  on   Tin:  Loweb   Slope 

As  indicated  on  the  map  Fig.  3,  the  wall  and  terrace 
work  extends  from  El.  8525  (2600  m.)  down  to  El.  7050 


A  barb-wire  fence  was  built   around  the  plantation,  tc| 
protect  the  trees  from  cattle.      In  winter  the  upper  andS 
lower  lines  of  fence  are  taken  down,  as  the  snow-pressurel 
would   wreck  them. 
Unit   Prices   and  Cost  of   Slide-Preventive   Works, 

The  construction  of  walls  and  terraces  and  of  an  in-l 
spection  trail,  and  the  tree-planting,  were  done  under] 
unit-price  contracts.  The  contractor  had  the  use  of  a 
bunkhouse.  but  was  required  to  supply  his  own  tents,  etc.l 
as  well  as  to  furnish  stone  and  other  materials.  The1 
ioeation,  type  and  dimensions  of  the  structures  to  be 
built  were  determined  by  the  engineer  as  the  work  pro- 
gressed. 

The  principal  unit-prices  paid  for  the  work  were: 

Price 
Kind  of  work  per  cu.yd.l 
Excavation     in     earth     or    loose    rock,    including    oc- 
casional   blasting     $0.28 

Excavation    in    firm    fork 0.39 

Dry    masonry    for   walls 1.55 

Dry    masonry    for   walled    terraces    1.40 


Price 

per  lin.ft. 
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The  forestation  work  cost  a  total  of  $5000,  made  up 
as  follow.- : 

Item  Total  cost 

Cost  of  seedlings,   @   ?6  per  M $9S0 

Freight  and   haulage    jUU 

Planting  and  replanting,   lij    *1!>  per  M ltj-0 

Miscellaneous    earthw  irk  •■  -"" 

Fence     1!>uu 

Total  for  57   acres,    162.000   seedlings    S50^0, 

or   per  acre    *°° 

The  unit  >osts  of  similar  but  less  extensive  slide-pre- 
ventive work  at  the  north  portal  of  the  tunnel  were  as 
follows : 

Wall  and  Terrace  construction,  35  acres.  $8-40  per  acre. 

Forestation,  85  aires.  $60  per  acre. 

Line   Protection  by   Sxowsheds 

Tin'  south  portal  of  the  Loetschberg  tunnel  is  only  a 
few  feet  above  the  level  of  the  Lonza,  but.  as  the  valley 
descends  very  steeply,  the  railway  line  soon  is  high  up  on 
the  side  slope,  in  spite  of  its  2.7%  down-grade.     South 


over  the  bridge  at  the  time  of  a  slide,  ami  the  alignmen 
was  shifted  toward  the  hillside  and  protective  works  pro 
vided.  At  either  side  the  line  is  in  tunnel,  ami  the  cH 
portion  between  the  tunnels  is  built  as  a  shed  with  steel 
framed  roof  sheathed  with  8-in.  timbers.  The  pocke 
on  the  uphill  side  of  the  roadbed  is  backfilled  and  tin 
fill  paved  on  a  uniform  slope,  as  shown,  and  both  tin 
natural  water-flow  and  snowslides  pass,  over  the  roof 
The  channel  for  the  normal  drainage  flow  is  shown  b 
the  longitudinal  section  in  Fig.  14. 

The  general  effect  of  the  works  described  in  this  articli 
is  that  complete  snow-protection  has  been  secured  for  th< 
Loetschberg  railway.  Under  former  conditions  thi 
Lonza  valley  was  frequently  impassable  or  inaccessible 
in  winter.  Today  it  is  traversed  by  a  trunk-line  railway 
which  is  intended  to  form  the  most  direct  and  most  mod 
era  trans-Alpine  connection  between  northern  and  south 
ern  Europe. 

The  slide-preventive  works,  which  are  the  most  char- 
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of   Go  station,    therefore,   the   physical    condi- 

of  difficult  sidehill  roadhed  construction,  as  well 
as  the  depth  of  valley  below  the  track,  made  tunnel  and 
Bnowshed  construction  the  mosl  obvious  means  of  pro- 
line from  snow. 
A  particularly  bad  avalanche  season  is  represented  in 
the  two  views  Fig.  II  and  12,  which  illustrate  the  re- 
lation of  snowslides  to  protection  sheds.  The  shed  of 
Fig.  1  I  ei  tional  dravi  ing  at  the  i  ighl 

in  Fig.  13.   Somewhat  nearer  the  mouth  of  the  main  tun- 
-I  the  i  unnel  w  hi   t  i     a  in   Fig.   12  co^  - 

ered  by  a  large  slide.     This  tunnel   pa  h  the 

debris   fan   of  a    mountainside   torrent,   and   just    above 

portal  the  railway  crosses  the  Lou 
fled   moving  snow   from   the   upper   portal   and   the  ap- 
proach to  the  L  wall  is  buill 
the  coping  of  the                      1.1  own  in 

.  and 

: it. ;  the  water 

found  a  way  through  the  mow  ma 

i  .1  at   the  l<  13  i 

tin    uphill 
of  the  up] 

i  on  fine   the   body   of    i 
eq     red    ei   rth  of    bed, 

.it     a 
I.    the 

.hi  from  tl  .  o  thai 

.mil   under  the  '■ 
i  mil  lulled  i1  blasl     produi  o(\ 
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acteristic  feature  of  this  protection,  were  planned  by 
Dipl.-Ing.  Karl  Imhof,  now  of  Bbckstein.  Ilohe  Tauern, 
Austria.  A  description  of  the  works  was  given  by  him 
before  the  Oesterreiehisehe  rngenienr  und  Arehitekten 
Verein  some  time  nun  (see  the  "Zeitschrift"  of  the  so- 
ciety,  Dec.  13-20,  1912).  For  the  present  article  we  are 
indebted  to  Mr.  Imhof  for  the  loan  of  his  original  photo- 
graphs. 


Reinforcement  f»r  Concrete   Honda,   where   such    reinforce 

desln  d  or  required     I  Ij    been  placed   neU 

top    ol     i  he    '.i.     seel  ion.       In    I  h \  enl  ion 

"i  C irete   Institute,  held  in  Chicago,   Feb.   16-20,   lull 

the    Bubjecl     was    discussed    and    a    number    of    n 

pressed  the  oplnl h  il   the  r<  Inforci  menl   should  more  prop- 

erly  !>•    pi I   ii  i     the  bottom   ol    tl tlon,   where   II   could 

i    in    in    Ion    when   the   road   structure  sank,  us   it   is 

lo    ;i  ml    t"    gun  rd    ngaln    I    dnmap m    which    the    i  elnforce- 

menl    la   used,      <  M  her    mi  ned   thai      hi     road 

to   sink,   In   which    case    the   steel    w ould 
the    top.      As    ;i    comproml 
p.  i  in.  .1 1  ii.ii    .hi    relnforclm     wai     made    to    read:    "Relnforcinl 
hall  bi     pi  ,1.,    i  h.i  n    2    in.    to   i  he    ft 

C -  ible     i'     .mi-  hi    n  i        I   o   aroused    In    regard    to   thd 

t  of  reinforcing;  to  be  used 

ol.  '.    ol   in.  i'i   i"  i    fool   ..I   |.  i  > iii    «  Id! 

per    Cool    ..I    li  mi  ii      'I'hls   is   onl      '  of  i  eln] 

m.  hi.    which    It    absurdlj     i"«    Judged    fr atructuraj 

I  '  '|llll  '   i  ... 

i.i    1 1, ,  i    i  hi 
teal    fabrli    did    nol    act   In   tli  nnor    m   hih- 

relni i I     ind    thai    no   method   "i    iputal lould    bd 

...I   I i  i  i  i  .1    ■  I      Thej    did   n"t 

onderl 
to  perl  Icatlon  as  wi  Itten,   in   v- 

i  oi  ■ .  illowod  td 
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Railway  grade  crossings  in  main  tracks  where  the 
Awing  angle  is  about  90°  are  a  constant  source  of 
rouble  and  expense  to  the  maintenance-of-way  depart- 
nent  owing  to  the  severe  shocks  caused  by  the  wheels  on 
;ach  track  passing  the  wide  gaps  in  the  crossing  frogs, 
which  gaps  are  necessary  to  permit  of  wheels  passing  on 
the  other  track.  The  shocks  are  detrimental  to  the 
Is  also,  and  are  often  felt  to  an  unpleasant  extent  by 
passengers  in  the  cars.  Several  continuous-rail  crossing 
frogs  have  been  designed,*  the  general  principle  being  to 


Fig.  1.  Track  Crossing  with  Continuous  Rails 

(Alexander   Crossing   Co.,    Clinton,   111.;    maker.) 

use  movable  parts  operated  in  connection  with  the  sig- 
nals and  giving  continuous  rails  for  whichever  track  has 
a  dear  signal. 

The  mosl  recent  of  these  devices  is  the  Alexander  cross- 
ing, which  is  now  in  use  at  two  points,  where  it  is  said 
to  be  giving  good  results.  A  rig-id  foundation  is  essen- 
tial to  the  success  of  any  such  device,  and  in  this  case  an 
18-in.  foundation  of  reinforced  concrete  is  Laid  under  the 
entire  crossing,  with  its  base  3  ft.  7y2  in.  below  the  base 
"■  the  rails.  Upon  this  are  laid  two  courses  of  3-in. 
oak,  covered  with  a  '/.-in.  steel  plate.  Under  each  rail 
intersection  is  a  circular  or  octagonal  cast-steel  base  7  in. 
fleep  and  ahout  Is  in.  diameter,  the  easting  being  an  in- 
verted pan  "  ith  oak  filling  on  the  inside. 

These  are  held  in  position  by  vertical  anchor  rods  built 
Into  the  concrete  base.  The  ends  of  (he  track  rails  rest 
de  the  casting  and  are  bolted  to  heavy  cast-steel  splices 
Bei  ured  in  place  by  anchor  holt-  extending  to  the  concrete 
base.  An  opening  in  in.  long  is  left  between  the  ends  of 
the  rails  of  each  1  rack. 

Ai  the  center  of  each  base  casting  is  a  10-in.  open- 
bag,  to  which  is  fitted  a  circular  casting  of  mangane  e 
steel.  I  1 1 2  in.  deep  over  all.  On  the  top  of  this  casting 
is  a  i  ih  corresponding  in  width  to  the  rail  head,  while 
beneath  h  is  formed  a  pinion,  having  a  hearing  in  the 
base  casting.  On  each  side  of  one  of  the  tracks  is  a  heavy 
rack  bar,  sliding  in  guides  in  the  base  castings  and  hav- 
■  •  Mi  v  hi(  li  engage  the  pinions.  In  the  face  of  the 
mangane  e  steel  revoh  ins  i  tsting  are  boles  to  receive  a 
ia I   locking   bolt. 

The  operal  ing  rai  k  bar  and  the  loi  king  rods  are  op 
erated  bj   pipe  lines  in  connection  with  the  Bwitch  and 

l    interlocking   plant  -.      Before   setting    the   i 
ai  "{  I'm"  for  on.    t  ra<  l  .  I  he  four  revolving  i  ast  ings  are 

turned     0  thai    their  ribs  arc  in   line  with   the  rails  of  that 

•'iii.     I,.-  croMlng    frog    <>t"    tins    type    waa 

rtcscrll..  d  Ni  ■■■■  i,       \u        10,     1 906 


jecting  end  of  one  of  the  anchor  plates  on  the  fixed  rail, 
which  thus  acts  as  a  stop. 

The  first  of  these  crossings  was  laid  in  duly,  1909,  at 
Thayer,  111.,  at  the  crossing  of  the  Illinois  Traction  Sys- 
tem with  a  spur  track  of  the  C,  B.  &  Q.  R.R.  There  are 
only  four  or  five  movements  daily  on  the  steam  line,  while 
on  the  electric  line  (interurban)  there  are  about  10  ears 
track  and  form  continuations  of  these  rails.  The  outer 
side  of  one  end  of  the  rib  comes  in  contact  with  the  pro- 
daily.  The  service,  therefore,  is  comparatively  light,  but 
L.  B.  Martin,  Engineer  of  Maintenance-of-Way,  states 
that  there  is  very  little  maintenance  work  beyond  what 
is  given  to  the  rest  of  the  interlocking  plant.  It  is  con- 
sidered that  it  would  be  economical  at  a  crossing  having 
heavy  traffic  on  both  lines,  and  where  the  ordinary  type 
of  bolted  crossing-frog  construction  will  last  only  18  to 
24  months. 

The  second  crossing  was  laid  at  Champaign.  111.,  by 
the  Illinois  Central  R.R.,  in  its  intersection  with  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  R.R.  This 
was  put  in  service  Jan.  30,  1912,  and  is  operated  about 
65  times  per  24  hours,  but  the  railway  company  states 
it  has  not  been  in  use  long  enough  for  a  comparison  to 
be  made  with  the  ordinary  type  of  crossing  as  to  cost  of 
maintenance.     The  expense  of  installation  of  this  cross- 


Pinion 


Fig 


The   Revolving   Fnoc.   Pieces  of  the  Con- 
tinuous Rail  Ceossing 


ing,  including  foundation  and  signal  work,  was  $1827; 
to  this  was  added  10^  of  the  cost  of  labor  and  1-V,  of 
the  cost  of  material  to  cover  the  use  of  tools  and  super- 
vision, which  makes  the  total  cost  of  installing  $2053. 
This  does  not  include  the  cost  of  the  crossing,  which  was 
put  in  on  trial.  The  cost  of  maintaining  this  crossing 
from  dan.  30,  1912  to  dune  1.  1913,  was  $29,  or  about 
$1.80  per  month.  The  cost  of  maintenance  from  dune 
I  to  Xo\.  28,  1913,  was  $5,  to  which  was  added  $10  for 
work  done  by  the  signal  department  in  changing  some 
crank   arms   and    making   oilier   adjustments. 

This  crossing  carries  heavy  traffic  and  equipment.  In 
February,  1912,  a  tesi  run  on  the  Illinois  Central  R.R. 
was  made  with  the  track-inspection  car  of  the  University 
of  Illinois,  running  over  the  Alexander  crossing  of  the 
('..  ('.,  ('.  &  St.  L.  R.R.  and  an  ordinary  crossing  of  the 
Wabash  R.R.  ahout  LOO  ft.  distant.  The  diagrams  of 
two  tuns  show  much  less  vibration  and  shock  d<v  the 
former  than  for  the  latter. 

The  continuous  rail  crossing  described  above  is  manu- 
factured by  the  Alexander  Crossing  Co.,  of  Clinton,  111. 


Railway  Construction   Reached  Lake  Tanganyika   from   the 

if   i  lar  es-Salaa  m,  Oei  ma  n  Easl     \  fi  lea,  on    i '  b    I 
pli  i  in      i    F80  mile  line  ti  om  tidewater  to  1 
The   line   la   met  l>    now     >    pi 

and    within   a    year  will   be   able   to   make  connection    vl 
lake  and   thi  tea  to  the   R 
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The  camp  of  the  St.  Lawrence  Bridge  Co.,  Ltd.,  at 
Quebec  Bridge,  is  situated  near  the  north  abutment  of  the 
bridge,  on  a  natural  plateau  which  slopes  gradually  to- 
ward the  east.  It  is  protected  on  the  north  by  a  wooded 
hill  and  on  the  east  and  south  by  a  low  ridge  of  rock.  As 
the  bridge  site  is  about  half  a  mile  from' the  main  road, 
three  miles  from  a  street-car  line,  and  eight  miles  from 


DINING 

pump  — i   HALL 

and  TAMC^J 


ap^iTimm 


UMKHOUSES 


igjlUUilU 


..     note:  The  north 
'       ''abutment- is  about 

120  t~f.  south  of  the  power  house 


"Pig.  1.  Layout  of  Camp  of  the  St.  Lawrence  Bridge 
Co.,  Ltd.,  at  Quebec  Bridge 


Fie,  "    Sewhhai   View  op  Camp  prom  the  Top  oi 
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Quebec,  and  as  the  housit  I     ii 
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There  are  five  bunk  houses,  each  24x53  ft.  in  plan  and 
comprising  eight  lOxlO-ft.  bedrooms  and  a  12x24-ft.  sit- 
ting room  in  front.  The  inside  partitions  are  of  singli 
sheathing  8  ft.  high:  each  room  contains  two  two-tier 
bunks.  A  large  stove  in  the  living  room  with  a  pipe  run- 
ning the  full  length  of  the  building  provides  heat  in  win- 
ter. The  bunk  house  of  the  foreman  is  similar  but  has 
nine  smaller  sleeping  rooms  and  a  bathroom. 

The  common  toilet  is  at  the  east  end  of  the  camp,  and 
is  11x18  ft.  in  plan  with  sloping  concrete  floor  winch 
may  be  hosed  out.  It  contains  two  range  closets;  and 
the  automatic  flush  tanks  are  kept 
warm  in  winter  by  coils  from  a  jacket 
be.iler.  The  17x30-ft.  wash-house 
building  contains  is  porcelain  waffl 
basins  and  six  shower  baths.  At  the 
rear  is  the  boiler  room  with  a  low- 
pressure  boiler  from  which  housed 
pipes  are  run  for  heating  the  dining 
hall  and  kitchen. 

The  dining  hall  is  a  bright  room 
47x58  ft.  in  plan ;  the  roof  has  a 
slope  of  1  mi  12,  and  is  carried  on 
six  15-in.  42-lb.  I-beams  resting  on 
SxS-in.  posts  on  sides  and  center.  It 
ha<  a  seating  capacity  for  about  19 
men. 

The  kitchen  building  is  two  stories 
high,  the  upper  being  used  as  office 
and  bedroom  for  the  camp  steward 
and  quarters  for  the  culinary  staff. 
One  end  of  the  ground  floor  is  a 
storehouse  for  dry  groceries,  while 
flic  other  '.'lid  is  a  cold  storage  room 
(heretofore  cooled  by  ice.  but  now  by 
an  ammonia  plant  ). 

The  cooking  is  done  in  an  18x3(1 
ft.  addition  at  the  rear.  The  steam 
cooking  utensils  are  operated  by  a 
high-pressure  boiler  in  a  house  at  the 
real.  This  boiler  also  supplies  heat 
for  the  hospital.  The  latter  is  a 
24x28-ft.  building  ami  contains  an 
Office  and  bedroom  for  the  resident 
physician,  and  one  ward  with  bath- 
room, etc.  It  is  intended  only  to  ad- 
minister firs1  aid  i  reatment.  All  ser- 
ious cases  »ill  he  removed  as  booii  ai 
possible  i"  the  Quebec  hospital. 

Tl Ilice    building    is    a    two  storj 

structure  38x53  (\..  with  a  > Btort 

wine;    20x20    ft.    used    as    a    drafting 
room.     The   interior  of  the  building 
In  allied      On   the  s ml   floor  there  are  seven   bed- 
room .  a  bathroom  ami  a  living  room;  in  a  -mall  com  reti 

cellar,  there  if  a  !"»  press team  boiler. 

Other  buildings  no!   mentio 1  are  rage,  a  small 

paj     hack,  ■<  general  store,  coal  house,  plumber's  shanty, 
tahli    polici     tation,  ami  bungalow     foi  the  superintend- 
ent and  the  engineer  in  chai >f  construction  work. 

w.i'  lied  i"  the  camp  bv  an  artesian  well   The 

pumped    I"  a    |n. (Hill  ";d.    lank   on   a    H>  ft.    tower. 

I     -    I  in.  lire  hydrant    take  i  are  of  II ntire  camp.     M 

B      mall    hose    I n mis.     i  "iitaninc    tWO    •"',l  Ft. 
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Fig.  3.  Dining  Table  of  Office  Staff 

lengths  of  fire  hose.  The  vitrified  sewer  mains  range 
from  6  to  10  in.  in  diameter,  and  with  the  water  line  are 
buried  about  2  ft.  deep  and  follow  the  natural  slope  of 
the  ground,  which  gives  a  gradient  from  of  3.5  to  0.5  ft. 
per  100.  At  the  outlet  the  sewage  runs  into  a  lOxlO-in. 
Wooden  chute  and  is  carried  over  a  bluff  to  a  point  below 
high-water  level,  some  thousand  feet  downstream  from 
the  bridge. 

The  camp  is  lighted  electrically  by  current  transmitted 
from  Quebec.  Should  this  supply  fail,  the  company's 
power  house  is  able  to  carry  the  lighting  load. 


lElectts'le  Abip  Drills  ®.t  ttfi&e 
Mesaslco  Bam 
The  performance  of  electric  air  drills  used  in  quarry- 
ing operations  at  the  Kensico  Dam  of  the  Catskill  Aque- 
duct system,  at  Valhalla,  X.  Y.,  was  observed  and  re- 
corded by  the  Construction  Service  Co.  In  a  paper  he- 
fore  the  annual  meeting  of  the  American  Institute  of 
Mining  Engineers  at  New  York  City,  on  Feb.  16,  \Y.  L. 
Saunders,  11  Broadway,  New  York  City,  described  the 
results.  The  drills  obscivcd  are  known  as  the  Temple- 
[ngersoll  Type  of  5-F,  with  cylinder  5%x8  in.  The 
pulsators  were  driven  by  5-hp.  220-voH  electric  motors, 
and  full  speed  gave  100  stroke.-  per  minute.  The  bits 
were  changed  every  25  min.  The  drills  were  operated 
by  one  drill  runner  and  a  helper.  The  diameter  of 
the  starting  bite  was  :!'-.  to  I  in.  and  decreased  's 
in.  for  each  succeeding  length  of  steel,  down  to  1%  in. 
The  Bteele  were  from  3  it.  6  in.  to  38  ft.  <i  in.  in  length, 
octagonal  in  section,  from  1'|  to  I '  L.  in.,  with  square 
cross  iiiis.  The  oil  consumption  of  the  drills  was  about 
3  qt.  per  shift;  the  power  consumption  wa.-  from  30  to 
40  kw.-hr.  per  drill  shifl  of  <s  hours. 

RVED  TIME  REQUIRED  FOB  Till    BEVERA]    OPERATIONS 

Consumed 

i  Miration                                 No  ol  \\r    I icnl    ol  total 

observations  min  see            time 

Drill  cutting                                                     in  1 1  is            :>i    I 

Ralthu  drill                                                          l.r>  I  ;■              :i  a 

inn  bil                                                            12  n  R2                I    I 

Bailing  hole                                                        II  1  '_>:t              :i  4 

bil  in  hole                                                12  n  22                I   <> 

bil  in  chuck                                       10  n  23              I    I 

(e.g.,  tightening  ohuolc,  lifting  drill,  eto.)  consumed  :<s  i  <■; 
ta]  time 

The  average  i  ntting  Bpeed  was  0.136  ft.  per  min.  Based 


Fig.  4.  Ixside  the  Cookhouse 

on  these  tests  the  following  costs  per  foot  of  hole  and  per 
cubic  yard  of  rock  which  was  loosened  by  blasting,  were 
deduced : 


Item  and  price  per  linft 

B  drillers  (a,  $2  .50 SO  1275 

IS  helpers  (a    SI    75,—  $2.",   all 

Blacksmithing,  $13   13..  0.0657 

Total  labor  drilling,  $3S  63..  JO  1932 

Coal,  500  lb.,  $0.87.... 
Oil,  3  qt.  per  drill.  $1.35... 
Power,  35  kw.-hr.  each,  (a  lc  $0  0216 


per  cu.yd. 

$0.0123 


Total  drilling  cost,  $42  95..  sm  2148 

Interest  and  depreciation,  -"  ,  per  month.  $7  70       SO  0385 

3  powdermen  (Si  $2 

1035  lb.  dyn;inutr  (a    1  _v 

25  detonators  (g>  3c — S130  95 $015547 


Total  cost,  $1S1  60. 


$0  9080 


One  drill  eut  31  ft.  in  lis  min..  equivalent  to  200  ft. 
by  6  drills  in  8  hours.  The  low  cost  per  cubic  yard  is  due 
to  the  wide  spacing  of  the  holes  (av.  17.5x16  ft.)  which 
were  heavily  charged  with  dynamite. 

The  Kensico  Ham  has  been  described  in  a  long  article 
which  was  published  in  Engineering  Mews  of  Apr.  25, 
1912,  n.   772. 


The  Oldest  Isolated  Power  Plant  in  a  New  York  City  office 
building  is  stated  by  C.  M,  Ripley,  of  New  York,  in  a  recenl 
paper  before  the  American  Society  of  Heating  and  Ventilat- 
ing Engineers,  to  he  that  in  the  Mills  Building,  Broad  St, 
New  Y,,ik  City,  dating  back  to  1883  or  four  years  after  the 
announcement  of  Edison's  incandescent  lamp.  Here  are  tin 
fifteenth  and  nineteenth  Kdison  dynamos  built,  still  running 
with  their  original  steam  engines.  These  units  havi 
every  day  for  31  years  and  are  still  in  use  furnishing  regulai 
daily    service. 

Plants  29  years  old  were  reported  In  the  Wells  Building 
and  the  Dakota  an.!  the  Osborne  Apartments,  Plants  26  years 
old  were  reported  In  the  buildings  of  the  Hank  of  New  Fork, 
the  Union  Trust  Co.,  and  the  Evelyn  Apartments.  One  :i- 
old  plant  «  is  noted  In  the  Tower  Building;  one  23-year- 
old  plant  In  the  Nevada  Apartments,  and  22-year-old  plants 
in  Delmonlco's  at  Beaver  St..  and  the  United  Suretj  Building 
\n  Incomplete  list  of  citj  plants  was  given  as  follows:  -'i 
years'  service,  Presbysterian  Building;  20  years,  Evening  Mail 
and  St.  Paul  Buildings,  New  STork  Clearing  House,  Grace 
Chape]  and  Liederkrantz  Club;  19  years,  Potter,  Am 
Surety,  Metropolitan,  Commercial,  Criminal  Courts,  <  >i .1  Times 
Buildings  and  St  Luke's  Hospital;  18  /ears,  Bennett  Building, 
Polhemus  Memorial  Clinic  Dispensary,  and  Mechanics  Hank 
,.f  Brooklyn;  it  years.  Waldorf-Astoria  Hotel,  Empire,  Vin- 
cent and  Sterling  Buildings,  Qermanla  Bank,  New  Fork  Ath 
letic  Club,  National  Hank  of  Commerce,  O'Neill's  Store,  Ter- 
Qarden  and  Church  «f  the  Holy  Trinity:  16  years,  St 
Paul's  Methodist  Church,  the  Ormonde  and  Seminole  Ipart 
ments,   Sprague   Building,    Metropolitan    Museum   of   Arts,   and 

'  lid        \M  -u       I    ilil  a  i  \ 
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Mew   C©Si§tt  <@>  GeodletLac    S^uiirvey 
Tlh©odl©Ea^e='Msigimeft©Biaetl©if' 

By  Fbank  Waldo* 

The  more  important  nations  of  the  world  carry  on 
magnetic  observations  within  their  own  borders,  and  have 
extended  these  observations  to  their  colonies  and  to  the 


Fig.   1.   New  U.  8.  i   &  Geodetic  Theodolite- 
Mai                     Packed  ]  on  Teanspob  c 

Mas    be  taken   as  an   indication  of   the 
itj  for  persona]  enthusiasm  for  the  development  of 
e  thai  so  much  of  the  recent  prog- 
•    oing   a   knowledge  of   the   terrestrial   mag- 
due  to  the  actn  n  ,  of  I  'i.  I,.  A.  Bauer, 
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countries  and  regions.  The  standards  adopted  by  the 
Carnegie  Institution  have  been  compared  with  the  stand- 
ards of  a  dozen  important,  observatories  in  the  Northern 
Hemisphere  and  four  in  the  Southern. 

In  magnetic  work,  it  is  most  important  that  the  in- 
struments used  should  completely  till  the  requirements 
for  the  various  observations  to  be  made,  which  include 
observations  for  latitude,  azimuth  and  declination,  dip 
and  oscillations  of  the  magnetic  needle.  In  the  land  sur- 
vey work  of  the  Carnegie  Institution  no  less  than  half  a 
dozen  types  of  instruments  have  been  employed,  and 
some  of  these  in  several  special  design?  It  has  been  a 
good  opportunity  to  thresh  out  the  adaptability  of  these 
various  forms  of  instruments  for  specific  uses,  and  to 
develop  new  designs  which  shall  remedy  defects  in  ex- 
isting forms.  The  portable  theodolite-magnetometer  de- 
scribed in  this  article,  which  has  been  constructed  for 
the  Coast  Survey  by  C.  L.  Merger  &  Sons,  of  Boston, 
Mass.,  embodies  the  results  of  the  Carnegie  Institute 
studies. 

Under  the  instructions  of  Director  Bauer  and  in  con- 
sultation with  him,  J.  A.  Fleming,  of  the  department  of 
terrestrial  magnet  ism  of  the  Carnegie  Institution,  de- 
signed a  theodolite-maguetometer  with  the  following  dis- 
tinctive objects  in  view:  portability,  compactness,  sim- 
plicity, minimum  of  loose  accessories,  arrangement  for 
immediate  use.  and  above  all  permitting  an  accuracy  of 
observation  equal  to  that  of  the  best  field  instruments 
now  in  use. 

This  instrument  was  an  adaptation  of  a  theodolite 
made  to  order  by  C.  L.  Berger  &  Sens  from  special  non- 
magnetic materials  tested  by  the  department  :  but  the 
magnetometer  parts  and  appliances  were  constructed  in 
the  workshop  of  the  department.  This  instrument  was 
found  to  so  completely  fill  the  requirements  just  men- 
tioned, that  the  United  States  Coast  &  Geodetic  Survey 
has  had  constructed  for  its  traveling  work  a  magneto- 
meter on  similar  lines  made  throughout  by  Messrs.  Ber- 
ger &  Sons. 

In  the  following  description  of  the  theodolite-magneto- 
meter the  special  points  brought  out  by  Mr.  Fleming  for 
scientific  accuracy  in  the  construction  of  an  instrument 
of  this  pattern  are  presented. 

There   are    five   structural    units   of    the    instrument: 

(  I  i  The  ba  e,  center  and  horizontal  graduated  circle, 
which  forms  the  basis  of  i  be  \>  bole  inst  rument  : 

I  i     The  i  rame  work  of  the  telesi  ope  standard  ; 

I I  The  telesi  ope  and  vert  ical  i  irele  : 
(  l )     The   magnetometer  : 

( '< )     The  tripod  an  I  support. 

The   instrumental    part     arc   i  ontained    in    a    pa<  king 

i     bovi  n  in  Fig.  I ,    The  dimensions  of  this  case  are 

l  I  cm.  ion".  32  i  m.  a  ide  and  11  i  m.  deep ;  and  the  total 

I   i    '".'  lb.     The  deflect  ion  bat    i     plai  ed   in 

ou  ii  and  '  arried  with  the  i  ripod  ;  making  a  com 

iii   of  imi   si ._,   lb.     Tint      In    total   weight 

•  - 1 1 1 \  al i  half  the  weight  of  the  usual  portable  in 

strumi 

Three  levi  t   the  base.     The  bori  on 

Ml  •  in  le.  |n|   nun.  iii  diameter,  is  graduated  to  half  do 

the  two  ve ad   to   I    ot   an    witl 

1  '%'• 

dard    fri for   the   tel i   i     a     olid    I 

i    in  Fig    .'.  with  i wo  hole-  in  the  boi 
torn  to  receive  two  pint  coming  up  fi the  ba  e,  thu    in 
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suring  the  same  relative  position  of  the  parts  when 
mounted  each  time  for  use.  The  frame  is  held  by  a 
small  clamping  screw-plate  about  5  em.  in  diameter.  The 
clamping  plate  has  a  brass  washer  to  prevent  sticking, 
which  is  also  used  to  clamp  the  magnetometer  to  the 
base  when  it  is  mounted  instead  of  being  fastened  to  the 
telescope  frame. 

The  vertical  circle  and  telescope  are  mounted  by  plac- 
ing the  axis  of  the  telescope  in  the  standards.  The  ap- 
proximate leveling  is  done  by  means  of  the  base  level, 
reading  to  1'  of  arc.     The  stride  level  used  for  the  final 


suring  the  greatest  stability.  The  magnetometer  shelter 
is  of  wood;  thus  permitting  observations  of  both  oscilla- 
tion and  deflection,  with  one  mounting. 

In  Fig.  3,  the  reflector  is  shown  and  the  magnet  is  seen 
in  position,  the  side  door  being  removed  to  render  the 
interior  visible.  The  illumination  apparatus  and  the 
telescope  hood  are  made  removable  to  meet  certain  ob- 
serving conditions.  The  mirror  for  reflecting  light  has 
both  a  mirror  and  a  white  side'  and  has  both  horizontal 
and  vertical  motions.  The  light  is  reflected  through  an 
iris  diaphragm  fur  more  perfect  light  control. 


Fig. 


Tbansit-The 'i. mi    Mounted  fob  AS- 
TRONOMIC  (  IBS]  i:v  \  HONS. 


Pig. 


M  LGNETOME  n  R   Mki  \  rrn  poB   M  UJNETIC 

Obseb-?  \  hons 


Qg  reads  to  about  30"  of  arc.  The  vertical  circle 
which  has  the  same  diameter  and  graduations  as  the  hori- 
zontal circle,  i-  attai  hed  to  the  telescope,  and  the  verniers 

are  fi  ted.     -  are  placed   in  the  telescope,  the 

power  of  n  hich  is  aboul  20  diameters.  The 
instrument  as  used  for  surveying  and  astronomical  pur- 
poses i>  show  n  in  Fig.  2. 
When  used  as  ;i  magnetometer  the  transit-theodolite 
off.  The  magnetometer  attachment,  in- 
cluding the  telescope,  >-  taken  bodil)  from  the  packing 
case  and  mounted  on  the  base  ;i-  shown  in  Fig.  ■">.  ll  i- 
lo  !"■  noticed  (in  Fig,  :;>  thai  the  magnetometer  tele 
scope,  which  has  ;i  magnifying  power  ot  8  diamet< 
mounted  m  wyes  which  are  carried  directly  up  from  the 
base  as  extensions  of  the  magnetometer  supports,  thus  in- 


The  length  of  the  suspension  of  the  magnet  is  about 
305  nun.  The  instrument  mounted  lor  deflection  work 
with  the  deflecting  bar  in  position,  as  seen  from  th 
piece  end.  is  shown  in  Fig.  I.  This  bar,  \\ln<h  i-  5 
mm.  I>\  L5  nun.  bj  64  em.  in  dimensions,  is  mounted  be- 
neath the  magnet  shelter. 

Two  i on-  (tapered)  on  each  side  of  Hie  wooden  shelter 
center  and  hold  the  bar  in  place.  The  magnet  is  housed 
in   a    wooden   box   as   shown    in    Fig.    I.    ;■  ith   the 

...hill,  rpoise  weight  :it  the  other  end  of  the  liar. 

The  two  magnets  employed  are  ot   spei  ml   permanent 
magnet  Bteel  of  Amen,  mm   manufacture  ami  magni 
h\   the  method  given  bj    Prof.  Carl  Barus.     The  dimeii 

sions  of  the  magnets  are  ;w  follows :    L mm 

66  mm.,  outside  diameter  '. .9  mm.,  inside  diameter  5.6 


:.ii-.' 
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mm.      Short   magnet,   length    26   mm.,   outside   diameter 
6.5  mm.,  inside  diameter  4..J  mm. 

The  two  magnets  are  covered  by  gold-plated  brass  cyl- 
indrical sheaths  which  prevent  rusting,  and  aid  in  mount- 
ing and  balancing  the  collimating  system ;  the  sheaths 
are  so  made  that  the  two  magnets  and  sheaths  weigh  the 
same,  and  present  the  same  external  dimensions.  In 
Fig.  :i  the  sheathed  magnet  is  shown  suspended  in  posi- 
tion: a  convenient  pin.  groove  and  marks  aid  in  the 
quick  mounting  of  the  magnet. 


m    A 
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Fig.   I.    Magnetometeb  Mounted  Complete  for 
Deflection  Observ  itions 

T  ■  a  piece  of  glass  n  ith  plane-parallel  sur- 

with  two  ighl   angles,   tinted  at 

i  h  end  oi  the  sheath. 
The  phosphor-bronze  suspension   ribbon,  which   hangs 
from  -ion  head  shown  in  Fig.  3,  is  0.013  mm. 

.!   ordinary    use,  bu1   for 
inertia    determinations    has   twice   this   thickness.     The 
and  pinion  jusl  belov  the  top,  Fig.  3,  is  for  raising 
and  lowering  the  stirrup.     The  stirrup  i    of  gold  plated 
i  ation.     The   inertia   liars,  56   mm. 
long  and  9.1   mm.  in  diameter    are  of  drawn  phosphor- 
Did  plated. 
There  it  an  arrestei  consisting  of  two  arm-  and  a  bar, 

i  p  rated  b)  a  Blow 

motion  near  the  top  of  the  outside  of  the  magnel  bouse. 

\    scale  of   60   divisions   engraved   on    the   glass    reticle 

of  the  magnetomi  b         pau  e  being   '.''  of 

i    ii ion  of  the  collimating 

the  horizontal  circle. 

An     Automatic      Headlgate      Cor 
Regulation  of  Irrigation  Flow 

ml  rol  of  irrigal  ion  flow 
!      erimei 
'  nltural   Col 

1  maintained  by  a 

.in.  rged  "ii  Hi .-.  , . .  i  responding  lo 

■  of  area  b 

of  g 
iropei  '  am.  n  bich 


is  in  turn  controlled  by  a  cylindrical  float  and  arm.  The 
float  has  a  weight  slightly  less  than  the  weight  of  water 
displaced  when  half  submerged;  it  is  loaded  with  oil  to 
bring  submergence  to  an  exact  diametral  plane. 

The  cam  was  designed  to  vary  the  height  of  orifice  in 
exact  inverse  ratio  to  the  square  root  of  the  head  on  Hie 
center  of  orifice  but,  for  the  lest  construction  shown,  was 
lined  with  babbit  metal  to  facilitate  any  modification  in 
the  curve  to  compensate  for  contraction  and  friction 
under  various  heads.  This  construction  would  not  do 
for  a  gate  in  continuous  service  and  of  course  would 
not  be  necessary  once  the  shape  of  the  curve  was  finally 
adjusted  for  each  size  of  gate. 

Length  of  orifice  can  be  adjusted  to  secure  any  desired 
value  of  constant  discharge  by  horizontal  sliding  gates 
immediately  back  of  the  shutter  gate  These  are  operated 
by  a  pinion,  rack-lift  stem  and  diagonal  eye-bars,  the  lat- 
ter pin  connected  to  gates  and  stem.  The  lift  rack  has  a 
micrometer  lock  which  permits  the  gale  being  closed  at 
any  time  but  opened  only  to  the  point  set.  The  stem  is 
graduated  to  y^-sec.-ft.  increments,  but  the  scale  can  be 
interpolated  to  hundredths. 

The  gate  shown,  as  made  for  these  tests,  has  a  capacity 
of  2.61  sec.-ft. — sufficient  for  a  farm  lateral.  At  the  Irri- 
gation Laboratory,  discharge  was  measured  in  a  cali- 
brated tank  to  within  0.005  cu.ft.  With  the  cam  curve 
as  designed,  the  flow  was  constant  within  5%.  The  gate 
was  adjusted  then  so  that  the  maximum  change  in  flow 


\i   POMATIl    <  owi  wr-Ki  ou    HeADGATE   FOB  IhbIGATIOM 
Lati  HAl  i 

was  less  than  '." i    under  extreme  fluctual I    bead. 

Tin-  error  was  nol  eccentric  bul   varied  almosl  directlj 
■  i    i  in   bead.     1 1  i    expected  I  ha!  ii  can  be  further  reduced 

i   J I 

The  ba  ii  inv<  nl  ion  i    thai  of  M.  1    <  'lupin,  of  Qrei  ley, 
i  olo  .   R.  W     <•<  Idi  -    and    \    G    Lincoln,  i  nginei 
' .  i. .  I.  \ .  were  un  n    promotci  .  B,  1 1.  Sanborn 

and  i     II    l.'.mi  ny,  to  de  ign  a  itimpli   and  i  ompai  I  gate 

the     ■  I To    M'      i       GildeT   and    Lincoln 

m<  are  ii  otograph    and  informntioi 
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By  Rudolph  Heeing* 

Tlie  receipt  of  the  annual  report  of  the  Sewage  Dis- 
posal Division  of  the  City  of  Columbus,  Ohio,  for  1913, 
by  C.  B.  Hoover,  suggests  a  few  remarks,  in  view  of  the 
facts  that  the  Columbus  sewage-disposal  plant  is  the 
first  large  plant  of  its  kind  in  this  country  and  that 
(the  experience  gained  by  it  is,  therefore,  especially  val- 
uable, and  most  strongly  emphasizes  the  directions  in 
which  progress  is  being  made. 

When  the  Columbus  problem  was  studied  in  1901,  I 
r mmended  septic  tanks  followed  by  intermittent  fil- 
ters, because  this  treatment,  among  the  several  treatments 
then  known,  was  the  best.  Caution,  however,  was  also 
recommended  and  the  advice  given  a  year  or  two  later 
that  certain  experimental  investigations  be  made,  in  view 
of  the  economical  phases  of  the  sprinkling  method,  of 
treating  liquid  sewage,  then  being  developed  in  England. 
It  was  especially  necessary  to  make  such  investigations 
on  account  of  the  much  colder  winters  in  our  western 
climate.  The  results  caused  the  local  authorities  to 
adopt  septic  tanks  and  sprinkling  filters,  which  later  were 
detailed  and  built. 

Mr.  Hoover  in  his  last  report  gives  a  very  good  sum- 
mary of  the  present  condition  and  states  his  conclusions 
for  future  work. 

The  operation  of  the  filter?  has  extended  over  a  number 
of  yen's.  Sprinkling  filters  have  proved  to  be  an  eco- 
nomical success  even  in  severe  winter  weather.  At 
the  present  time  it  is  reported  that  the  river  is 
seriously  polluted  with  raw  sewage  and  trade  waste, 
extending  for  over  15  miles.  Foul  odors,  gasification  and 
floating  sludge  are  present  at  times  within  a  zone,  the 
boundaries  of  which  are  determined  by  the  dilution,  the 
oxygen  in  the  river  water  and  the  temperature.  In  con- 
sequence of  this,  Mr.  Hoover  recommends  "the  installa- 
tion of  additional  and  improved  treatmenl  facilities."  A 
number  of  lessons  may  be  learned  from  this  case. 

a.  With  a  seemingly  recommendable  disposition,  both 
communities  and  their  engineers  arc  too  often  inclined  to 

curtail  the  cost  by  pi ting  works,  either  with  too  small 

a  margin  for  the  natural  growth  of  a  city,  or  with  a  feel- 
ing that  in  the  near  future  new  solution-  would  require 
extensive  alterations  in  any  works  at  once  to  be  built. 

Tin    first  reason  Eor  keeping  expenses  down  should  be 

strongly  opposed  by  engineers  because  history  pretty  run- 
Bistently  -how-  that  unless  a  city  outlines  and  persists  ill 
Following  a  definite  plan  of  extending  its  public  works, 
the\    may  soon   become   insufficient,   their  expenses   in- 

i  reased  and  the  former  troubles  repeated,  s 'times  with 

unfair  reflections  upon  the  engineers. 

The  second  reason,  regarding  new  solutions  in  embryo, 
i-  more  difficult  to  handle.     A  city  may  he  compelled  to 

seek  some  relief  ;it  once  and  cannot   wail  any  Longer.     The 

engineer  musl    recommend   a   definite  plan.     If  he  has 

good  c;iu-e  to  believe  in  II arly  birth  of  a  better  plan, 

he  -lands  before  two  alternatives.     Either  he  should  at 

e  report   his  belief  and  Hie  ground-  for  il   to  his  client, 

who  linn  assumes  the  responsibility  of  action,  or  in  the 
ah  i  rice  of  such  belief  al  the  time  when  his  recommenda- 


•Of   Baring    A   Gregory,  Consulting    I  i 170   Broad- 

u  i  ■     x.  u    fork  City, 


tions  are  adopted,  he  should  report  any  new  discoveries 
or  developments  to  his  former  clients,  as  soon  as  he  is 
fully  convinced  that  the  art  has  materially  improved  in 
the  designs  or  constructions  which  he  had  previously 
recommended.  If  engineers  act  conscientiously  and  cour- 
ageously under  such  circumstances,  respect  for  and  con- 
fidence in  the  members  of  our  profession  would  corre- 
spondingly rise.  The  responsibility  for  further  action 
then  again  rests  with  the  clients  and  not  with  the  engi- 
neer. 

b.  While  engineers  a  few  years  ago  considered  the 
septic  tank  a  •"necessary  evil,"  they  now  generally  con- 
sider it  an  unnecessary  evil,  to  he  replaced  by  some 
method  of  inoffensive  sewage  disposal  as  soon  as  practic- 
able. Where  no  septic  or  ordinary  settling  tanks  exist. 
the  installation  of  the  inoffensive  but  deeper  two-story 
tanks  is  generally  easy.  But  where  large  areas  are  al- 
ready covered  by  the  shallower  septic  tanks,  as  in  Colum- 
bus and  many  other  cities,  the  solution  is  more  difficult. 
This  at  present  is  an  instance  of  an  expected  early  birth 
of  a  plan  to  supplement  such  single  and  shallow  tanks 
which  will  secure  inoffensive  decomposition  and  sludge. 
It  is  a  case  where  we  should  again  exercise  caution. 

c.  The  building  of  final  settling  basins  for  the  Colum- 
bus filter  effluent  did  not  then  seem  necessary  to  me.  be- 
cause the  septic  sludge  was  intended  to  be,  and  until 
recently  was,  flushed  at  flood  times  into  the  same  river 
which  received  the  filtered  effluent  at  all  times.  I  did  not 
recommend  such  final  basins  for  Atlanta  because  the  ef- 
fluent from  the  filters  carries  less  suspended  matter  than 
the  river  water  which  was  to  receive  it.  Mr.  Hoover  re- 
ports the  improvement  of  the  sprinkler  effluent  as  affected 
by  the  final  settling  tanks  to  be  only  SI  with  respect  to 
its  stability  value,  which  is  the  value  to  he  considered  for 
a  discharge  into  river  water  not  soon  used  for  a  potable 
supply. 

Unless  the  effluent  discharges  into  a  stream  always 
having  clear  water,  ]  believe  that  money  for  such  final 
settling  basins  can  lie  better  spent  by  still  further  oxidiz- 
ing the  effluent  water  than  is  usual  before  it  leaves  the 
filters.  Nonputrescenl  suspended  matter  from  a  good 
sewage  filter  when  entering  a  brook  or  river  is  no  more 
objectionable  in  quality  than  the  solid  matter  which  i- 
usually  washed  into  the  same  by  a  rain  storm  from  agri- 
cultural lands. 

d.  Mr.  Hoover  further  says,  that  where  gasification 
was  noted  in  the  river,  sludge  deposits  were  found,  and 
also  says  that  odors  were  never  detected  in  the  Scioto 
River  at  such  point-  where  (here  was  any  residual  dis- 
solved oxygen,  and  even  the  entire  absence  of  oxygen  was 
not  always  accompanied  by  odors.  Similar  conditions  are 
reported  from  elsewhere,  yet   the  lessons  taught    have  ap 

parently  noi  yd  been  generally  accepted. 
The  sewage-treatmenl  work-,  according  to  Air.  Hoover, 

were   in    service   HI',     of    the    total    lime   and    !»"',     of   the 

time  from  May  IT  to  Dec.  31.  Mr.  Hoover,  therefore 
very  properly  urge-  additional  installations. 

Sludge  deposii-   Iii   rivers  cause  the  rapid  abstraction 
of  dissolved  oxygen,  even  to  ii-  entire  disappearance,  with 
the  subsequent  condition  of  putrescence  and  of  nuisam 
caused  by  the  generation  of  sulphurated  hydrogen.     If 
there  were  anj   need  for  further  evidence,  which  in  my 

opinion  there  is  not.  the  Scioto   River  al   Columbus  again 

dearly  indicates  the  objectionable  result  of  sludge  de 
posits.     We  can  improve  man]  o(  our  rivers  al  and  be 
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low  cities  discharging  raw  sewage  into  them,  simply  by 
removing  the  sludge  deposits  and  getting  clean  bottoms, 
both  near  the  shores  and  in  the  docks,  as  well  as  in  the 
beds.  I  believe  that  in  time  river  cleaning  will  be  con- 
sidered as  desirable  as  street  cleaning. 

Columbus'  experience  once  more  verifies  the  opinion  of 
many,  that  offensive  odors  do  not  arise  from  sewage-pol- 
luted rivers,  if  their  water  still  contains  residual  oxygen, 
and  that  it  is  unnecessary  to  spend  large  sums  of  money 
to  oxidize  liquid  sewage  on  land  wherever  it  can  be  oxi- 
dized in  running  water  in  such  manner  that  at  no  time 
and  at  no  points  the  dissolved  oxygen  in  the  water  will 
be  depleted.  The  latter  condition  positively  secures  the 
absence  of  a  nuisance,  as  evidenced  not  only  at  Colum- 
bus but  at  many  other  cities.  The  questions  of  water- 
supply,  of  bathing,  of  fish  life  and  of  agriculture,  wtiere 
arise,  must  be  answered  on  a  different  basis  from 
that  of  a  nuisance. 

Desagia  off  a.  B^aIM°Eir&  BricM. 

(Glhatnmim©;^ 

By  Geobge  L.  Jensen* 

In  the  article  by  J.  X.  Jensen.  Engineering  News, 
May  9,  1912,  p.  866,  entitled,  "The  Design  of  a  Brick 
(  bimney,"  various  formulas  were  derived  and  general 
principles  deduced  governing  the  design  of  a  brick  chim- 
ney. The  article,  however,  dealt  only  with  one  type  of 
chimney,  namely,  the  completely  isolated  chimney.  While 
most  of  the  formulas  derived,  and  all  of  the  general  prin- 
ciples given,  Eor  isolated  chimneys,  are  equally  true  of 
apply  with  equal  force  to  chimneys  not  completely 
<<],  i.e.,  partially  isolated  chimneys,  and  built-in 
chimni  theless,  the  design  of  these  latter  types 

is  interesting  and  equally  deserving  of  attention. 

A  chimney  is  completely   isolated   when  its  entire  ex- 
a<  e   i-  subject   to  wind  pressure,  and  its 
w;ills  are  absolutely  independent  of  any  other  adjoining 
walls  of  any  desi  ription.    A  chimney  is  partially  isolated 
only  a  portion  of  its  exterior  wall  Burface  is  sub- 
i  wind  pressure,  but  whose  walls  are  absolutely  in- 
dependent of  any  other  adjoining  walls  of  any  descrip- 
tion.    A  good  illustration  of  this  type  is  a  chimnej  thai 
i-  built  through  a  boiler-room  roof  independent  of  boiler- 
walls.     A    chimney   becomes   a    built-in    chimney 
when   its   walls  are  contiguous  to  and  continuous  with 
other  walls  of  any  description  whatever.     A  good  illus- 
tration of  this  type  ie  given  in  the  accompanying  chim- 
tion. 
A  partial]]   i  olated  chimney,  in   it     di 
much  in  common  with  thai  of  an  isolated  chimne]      [I 
differs   from   it  only  in  the  area  ■  or  sui  face 

ed  to  the  wind,  the  corresponding  center  of  gi 
and  the  length  of  the  moment  arm.    This  momenl  arm 
".m  ill,  center  of  gravity  of  wind 
surface  to  the  section  undi  i  ation. 

lill  in  chimney,  by  virtu,,  of  the  fad  thai  it-  walls 

round- 

-nit.  will  lime  to  be  tr<  atcd 

laterl  chimney.    In  the 

load    which 

the  b  ..nil  be  im] 


tribution,  and  therefore  these  additional  loads  must  ba 
considered.  In  the  second  place,  because  the  built-in 
chimney  wall  is  continuous  with  the  building  wall  proper, 
the  entire  built-in  portion  of  the  chimney  becomes  much 
more  rigid  and  less  subject  to  flexure  than  an  isolated 
chimney,  and  this  should  be  considered. 

For  a  built-in  chim.iey.  the  determining  of  the  < lead- 
loads  and  the  live-loads  on  the  masonry  at  the  various 
sections  and  upon  the  soil  at  its  foundation  are  simple 
and  should  require  no  detailed  explanation.  The  typi- 
cal section,  herewith,  illustrates  what  these  particular 
loads  might  be. 

In  the  determination  of  wind  stresses  of  built-in  chim- 
neys, three  possible  methods  of  proceeding  appear.     All 
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three  of  theBe  methods  ignore  the  effecl  of  wind  on  thai 

portion  of  the  chin y  thai  is  built-in,  two  of  them  con- 

i  be  effei  I   of  the   « ind   a<  ting   upon   thai    porl  ion 

of  the  chimney  thai  is  exposed  to  the  wind,  and  the  third 

even   tin     wind   pressure  excepl   as   to   n     effecl 

upon   the  masonrj    itself  a1   Bed -  above  the  built-in 

portion.  For  one  method,  which  we  will  call  the  first 
method,  the  moment  arm  of  the  wind  i  taken  from  the 
bottom  of  the  footing  to  the  center  of  gra/itj  of  surface 
ed  to  w ind,  designated  a  //  in  the  Bgure.  For  the 
, ,  Mini  method,  the  momenl  arm  of  the  » ind  is 
from  the  roof  framing  to  the  center  of  gravitj  of  Burface 
ed  to  wind,  designated  as  li  in  the  figure  Foi  the 
Ihird  method,  tin      ame  i ml  arm  U  is  used  bul   the 
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(feci  of  the  wind  moment  produced  is  neglected  as  to  its 
[feet  upon  the  footings. 

By  assuming  the  point  of  overturning  of  the  chimney 
is  at  the  bottom  of  the  footing,  as  we  do  in  the  first 
aethod,  we  practically  consider  the  chimney  partially 
solated  and  it  would  be  designed  as  previously  stated 
inder  that  heading.  But  by  so  considering  it,  we  would 
»nsequently  be  neglecting  the  bond  of  the  adjoining 
Iwall  to  that,  of  the  chimney  wall  and  the  stiffening  ef- 
Ifect  of  the  floor  and  roof  construction  which  frame  into 
the  chimney  wall  and  which  act  to  materially  strut  or 
tie  the  chimney  to  the  building.  Of  course,  it  would  be 
possible  to  break  all  vertical  joints  between  the  chimney 
wall  and  the  building  wall  and  to  frame  all  floor  and  roof 
construction  around  the  chimney  so  as  to  actually  bring 
about  this  condition,  in  which  case,  of  course,  the  first 
method  would  be  the  logical  one  to  use.  But  this  is 
lever  done. 

With  the  condition,  then,  as  above  stated,  the  actual  re- 
sult, if  a  chimney  is  computed  by  the  first  method,  will 
be  an  excessive  footing.  And  it  is  this  excessive  footing 
that  makes  this  method  apparently  the  safest,  while  it 
really  is  not.  With  an  isolated  chimney  it  is  almost  ini- 
possible  to  get  a  footing  too  large,  but  with  a  built-in 
!  chimney,  where  the  chimney  becomes  a  part  of  the  build- 
Big  wall  proper,  and  must  act  with  it,  it  is  apparent  that 
if  unsightly  and  possibly  dangerous  cracks  in  the  ma- 
sonry of  the  walls  adjoining  this  chimney  are  to  be 
avoided,  it  is  important  and  imperative  that  the  soil  pres- 
sure under  the  chimney  walls  and  the  building  walls  ad- 
joining it  be  equal  or  nearly  so.  It  is  just  as  dangerous 
to  have  a  footing  under  the  chimney  too  large  in  pro- 
portion to  the  adjoining  wall  footings  as  it  is  to  have 
a  pier  footing  of  a  building  too  large  in  proportion  to 
it-  adjoining  wall  footings.  Both  will  result  in  unequal 
-lit laments  and  cracks  in  the  masonry. 

This  first  method  errs  in  neglecting  the  distribution 
of  flexural  stresses  in  the  chimney  walls  to  the  adjoining 
walls  of  the  building.  That  this  distribution  occurs  can- 
not help  but  be  apparent.  The  adjoining  building  walls 
with  their  lateral  internal  walls  will  certainly  take  a 
great  proportion  of  these  stresses  as  will  also  the  roof  and 
floor  construction  framing  into  the  chimney  and  adjoin- 
ing "alls.  The  principal  consideration  is  a  wide  distri- 
bution of  the  stresses,  the  wider  this  distribution  the 
-mailer  the  stresses  per  unit  become,  and  less  considera- 
tion need  be  given  them.  Ordinarily,  the  wind  acting  on 
the  side  of  a  building  of  ordinary  height  ami  width  is  not 
considered,  for  a  good  distribution  of  the  resulting  wind 
Btresfles  is  assumed.  Why  should  not  the  correspond im.' 
stresses  from  a  well  built-in  chimney  be  considered  in 
the  same  way?  Consider  them  so.  and  we  will  have  a 
chimney  fixed  at  the  roof  with  a  lever-arm  from  roof  con- 
Btruction  to  the  center  of  gravity  of  wind  surface  above. 

Which    brings   US  to  the  see I    method. 

The  second  method,  then,  ignores  all  wind  stresses  on 
the    chil y    below    the    roof    but    considers    stresses    due 

to  the  wind  above  the  roof.     In  this  it  is  different  from 
the  third   method   which,  in  computations  for  Footings, 

only    considers    the    dead  load    of    the    chimney    plus    Ihe 
fiooi    and    POOf    loads   id'    those    portions    framing    into    it. 

Many  chimneys  that  the  writer  has  checked  up  have  nn- 
doubtedly  been   figured  on  this  third-method  ba- 
by  no   other   means  could    footings   as   -mall    as   ha\e   been 

put  in  been  figured.    These  chimneys  are  still  standing 


and  are  apparently  in  good  condition.  Their  existence  is 
an  apparently  strong  argument  in  favor  of  this  third 
method,  and  is  an  argument  still  used  by  those  who  still 
design  chimneys  by  this  method.  But  their  standing  is 
no  indication  of  the  factor  of  safety  under  which  they 
exist.  Nor  does  what  has  been  done  in  the  past  in  the 
design  of  chimneys  apply  to  what  can  safely  be  done  to- 
day, for  today  smoke  departments  of  cities  are  demand- 
ing higher  and  higher  chimneys.  The  higher  the  chim- 
ney, the  more  important  do  considerations  of  wind 
stresses  become. 

To  better  illustrate  this  second  method  detailed  compu- 
tations for  wind  .-tresses  on  footings  will  be  carried 
through.  Assume  a  chimney  as  shown  in  the  figure.  Let 
height  of  chimney  from  bottom  of  footing  to  top  of  chim- 
ney equal  120  ft.,  with  50  ft.  of  this  exposed  above  the 
roof.  Let  D  equal  (5  ft.,  and  D'  equal  8  ft.  Let  wind 
equal  30  lb.  per  sq.ft.,  the  usual  value  used  for  square 
chimneys.  Then  /;  equals  23.8  ft.  The  wind  surface 
equals  350  sq.ft.  Wind-load  then  equals  350  X  30  lb.  = 
10,500  lb.,  and  wind  moment  equals  10,500  lb.  X  23.8 
ft.  =  249,900  ft.-lb.  With  this  moment,  the  stresses  in 
the  masonry  at  this  section  can  be  determined.  For  the 
purpose  of  this  article  it  is  not  necessary  to  know  what 
these  stresses  are.  That  determination  has  been  well 
taken  care  of  in  the  article  previously  quoted.  It  is  suf- 
ficient here  to  know  that  in  this  section  wind  stresses  are 
produced  which,  if  the  chimney  is  in  equilibrium,  will 
resist  this  wind  moment.  The  summation  of  the  wind 
stresses  in  each  unit  area  of  this  section  times  their  mo- 
ment-arms about  the  neutral  axis  equals  this  wind  mo- 
ment. These  wind  stresses,  of  course,  are  in  compres- 
sion on  the  leeward  side  and  tension  on  the  windward. 
Now,  what  becomes  of  these  stresses?  Some  small  por- 
tion of  them  might  be  dissipated  into  the  walls  of  the 
building  but  this  is  an  exceedingly  remote  possibility. 
There  is  no  escape  for  them  except  within  the  chimney 
walls  themselves.  We  know  that  the  dead-load  of  the 
chimney  is  transmitted  from  one  course  of  brick  work 
to  the  next  lower  one.  taking  on  each  increment  load  that 
each  course  brings  with  it  until  the  footing  is  reached 
and  the  load  is  transferred  to  the  soil  below.  So,  also,  in 
a  similar  way  are  these  wind  stresses,  which  reach  their 
maximum  at  the  roof  section,  carried  downward  to  the 
footing.  As  stated  before,  at.  the  roof  section  the  re- 
sisting moment  equals  the  wind  moment.  This  resisting 
moment  is  then  transmitted  undiminished  downward  to 
the  footing.  At  the  roof  section,  it  produces  a  certain 
extreme  fiber  stress,  as  the  chimney  increases  in  size  this 
extreme  filler  stress  due  to  wind  becomes  less,  but  always 
this  stress  times  the  section  modulus  of  the  section  must 
equal  the  wind  moment  at  the  roof  section.  This  wind 
moment  thus  finally  appears  at  the  footing  and  from 
it  is  transmitted  to  the  soil  as  were  the  dead-load  -t  roses. 
Now,  to  return  to  the  chimney  assumed,  let  I,  equal  14 
ft.  Then  set  nun  modulus  v(  footing  equals  157.3.  There- 
fore, soil  pressure  Au,'  to  wind  equals  249,900  ft.-lb.  di- 
vided by    t57.3         55(1  lb.  per  sq.ft. 

Had  the  first  method  been  usvi\  wind  moment  would 
bave  equaled   10,500  IK         |  L20        86.2)   H.  equal  984, 

900  ft. -lb.  Then  soil  pressure  due  to  wind  would  have 
equaled   8200  lb.   per  sq.ft.,  Or  four  times  as   miicli   as  that 

determined  h\  the  set ond  method. 

I'.y  the  third  method,  a-  previously  slated,  there  would 
have  been   im  soil   pro-sure  at  all   due  to  wind. 
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There  has  been  an  agitation  for  greater  utilization  of 
the  electric  railway  lines  about  Philadelphia  in  the  trans- 
portation of  farm  produce  ever  since  the  present  admin- 
istration of  the  Department  of  Public  Works,  under  Mor- 
ris L.  Cooke,  took  up  such  questions  as  the  city  markets 
and  cost  of  living.  Stimulated,  perhaps,  by  the  sugges- 
tions of  this  department,  the  Philadelphia  Rapid  Transit 
Co..  under  recent  progressive  management,  has  gone  into 
freight  service  more  extensively,  putting  in  two  more 
freight  stations,  enlarging  a  third,  and  putting  in  new 
sidings  at  two  city  markets. 


W  XT* 

New   Milk  Cab  of  the  Philadelphia  Rapid 
Transit  <  o. 

A-  pari  of  it-  increased  service,  the  Rapid  Transil  Co. 
has  placed  a  new  type  of  milk  car  in  service,  making  daily 
trips  between  Philadelphia  and.  dairy  districts  to  the 
north.  It  should  be  noted,  however,  thai  this  dues  noi 
mark  a  new  departure  of  the  company,  Eor  it  has  run  milk 
car-  for  eh  between  Philadelphia  and  Doyles- 

town,  ■-•">  miles  out. 

The  new  car,  shown  by  the  accompanying  figures,  has  a 
length  of  -  J  *  i  It.  over  corner  posts,  with  l  -ft.  vestibuled 
platforms.  The  side  sills  are  of  5%x8-in.  yellow  pine 
reinforced  with  8-in.  channels  inside.  The  end  sill-  are 
channels.  Four  center  sills  are  formed  bj  "•-in.  [-beams 
running  between  end  sills.  Crossing  are  t-in.  [-beam 
with  6x6x%-in.  .-ill  connections  a1  the  ends,  bolted  to  the 
ills. 

I  ead     al    the  i  entt  r  i  ul   i  he   interior   into  a 

two  main  i  ompartmenl  -.     Along  the 

:  ion  a  re  folding  seel  ional  tables  for  the 

milk  cans.    Along  the  <  le  if  a  T  bar 

with  one  leg   projectin  ro        i<  Ives.     The 

floor   i-  covered  with  galvanized  iron  laid  on  top  of  as 
I  <■'   cooling,  tbe  car  ha    a    !-ft.  3-in. 
n   brim-  tank,  ice  i  hest,  fan  motor  and  pi] 

I  ilatcd  thri  con i  tmenl 

by  the  du<  t-  aho« n.      I    ■  ed  was  buill  by  J, 

0.  Bri     Ci      P  liladclphia, 
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The  process  of  manufacturing  brick  for  paving  pur-  I 
poses  has  become  more  scientific  as  the  demand  for  brick  |j 
has  increased  and  the  methods  of  construction  have  im- 
proved. 

Thirty  years  or  so  ago  streets  were  paved  with  build-  j 
ing  brick  made  from  material   which   would   stand  hard 
burning   and   semivitrification.      These    were,    of    course,  || 
what  are  known  as  plain  wire-cut  brick  and  of  standard 
building-brick  size.     These  small  bricks  made  a  smooth,  i 
durable   pavement   but   it    was   difficult    to    separate   the 
bricks  by  uniform  spacing  to  allow  for  the  proper  pene- 
tration of  the  riller  or  bonding  material. 

The  engineers  in  charge  of  street-paving  work  de- 
manded projections  on  one  side  of  the  brick  which  would 
make  possible  the  proper  separation  of  each  course  so  as 
to  allow  the  filler  to  enter  the  joint  and  bond  the  courses 
together.  The  manufacturer,  to  meet  this  demand,  re- 
pressed  or  reformed  the  brick  immediately  after  the  blank 
of  clay  was  cut  from  the  column  and  before  drying,  plac- 
ing raised  letters  or  various  forms  of  spacing  lugs  on  the 
side  of  the  brick.  The  edges  were  also  rounded  oi 
beveled,  as  i:  was  not  practicable  to  repress,  satisfactorily, 
square-edged  brick.  Tbe  size  of  the  brick  was  also  grad- 
ually ilii  leased  to  thai  of  the  present  standard  block. 
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Iu  1910,  a  wire-cut-lug  brick,  that  is  a  wire-rut  brick 
ith  lugs  formed  in  the  cutting,  was  made  under  the 
limn  patents  ;  and  with  its  advent,  the  wire-cut  brick  re- 
nmed  its  former  high  place  as  a  paving  material. 

For  those  unfamiliar  with  brick  manufacture,  it  may 
e  explained  that  the  tempered  clay  is  forced  out  of  the 
machine  in  a  long  continuous  column   about  9% 
ide,  and    !'  t  in.  thick.     A  cutter  passes  through  this 
lumn  of  clay,  cutting  off  successive  bricks  and  forming 
he  lugs  on  each  brick  at  the  same  time.     The  cutting  is 
Bone  by  wires  passed  transversely  through  the  column. 
kuded  by  sluts  in  uniformly  spaced  steel  plates.     Offsets 
ii  these  slots  deflect  the  wires  so  that  the  bricks  and  lugs 
uniformly. 
By  an  ingenious  arrangement  of  the  deflecting  points 
-lots  nil  the  upper  and  lower  steel  plates,  two  sepa- 
rate lugs  are  formed  on  each  edge  of  the  brick  giving  it 
Mints  of  contact  with   its  fellow  when   laid   in  the 
i nt.     This  provides  for  the  horizontal   flow  of  the 
ng  material    between  the  upper  ami  lower  lugs,  in- 
suring a   perfectly  grouted  joint. 

All    standard   wire-cut-lug   brick   have   T\-in.   lugs  and 

double-beveled  ends  (the  bevel  hi  ing  1l,-;  in.  from  the  ver- 

This  double  bevel  allows  for  proper  penetration 


Fig.  ::.  Section  of  Pavement  Laid  with   Hillside 
Groovi  u  Win  ,  i  i  r-LuG  Blo<  ks 

ol  '  ii    hi     k,  the  adjoining  bricks 
on  a  line  at  the  center  with  at  leasl 
I  i  g-in,  o|i.  ning  at  top  and  bol  torn. 

The  principal  advantages  claimed  lor  the  wire-cut-lug 
hri.  kfl  over  the  repressed  brii  ks,  ai 

I.     I),,,,;///     In  order  to  repress  a  brick  the  soft  block 

-    machine  i-  fed   into  a  stamping 

nc  hine,  the  iimi, |  box  of  which  is  longer  and  wider  than 

the   hlo<  k   of  clay.     The   pressure   of   the   plunger   first 

in  length  and  width  to  fill  the  mold  and 

Continued  pressure  forms  the  lugs  or  raised  letter-.    The 

up  the  inner  -I  i  in  lure  of  the  brick  and 

often   causes    irregulai    laminations. 

8.     Uniform  lugs:    The  brick  and   it-  lugs  being  cut 

nt  oi peration  l>>  wires  passing  through  slots  in  a 

plate,  insures  uniformity.     <  lv to  this  uni- 

formil  'ih  of  brick,  a  pei  fei  t   alignment 

can  be  obtained,  when  In   I  ment, 

:s.     Bond:  The    rough    wire  cut 

i  miii  b  stronger  bond  with  the  cement  ''rout   filler 
than  dm-  thi  of  the  repres jed  bloi  I 

I      Surface :  The  edge    oi  the  wire-cut  hip  bricl   being 
iquan    and     harp,  the  cement   filler  can  be  brought  up 


flush  with  the  surface  of  the  pavement  and  will  not  break 
away  under  traffic  as  it  does  from  the  rounded  edges  of 
repressed  brick.  Thus  the  cement-filled  joints  and  the 
bricks  wear  uniformly  and  the  pavement  is  kept  smooth 
for  traffic.  The  most  severe  flushing  by  street  cleaners 
cannot  affect  the  grouted  joints. 

5.  Abrasion  Tests:  Rattler  tests  made  of  wire-cut- 
lug  and  repressed  brick  of  the  same  material  and  burned 
to  the  same  hardness  show  little  difference  in  loss.  The 
wire-cut-lug  brick  must,  theiefore,  he  much  stronger  and 
denser  than  its  repressed  brother,  for  the  action  of  the 
rattler  would  necessarily  lie  more  severe  on  the  sharp, 
square  edges  of  the  wire-cut-lug  brick. 

In  order  to  give  a  better  foothold  for  horses  on  grades 
steeper  than  6  to  '.»',  .  it  has  long  been  customary  to  bevel 
one  edge  of  a  repressed  paving  block.  These  bevels  on 
the  wearing  edge  of  the  bricks  make  a  -erics  of  shallow 
grooves  extending  aero--  the  street  from  curb  to  curb. 
While  the  horses  can  thus  catch  then  shoe  calks,  these 
grooves  <liLiiitlv  roughen  the  pavement  and  tend  to  in- 
crease traction  and  in  time  the  bricks  tend  to  wear  round- 
ing. 

To  obviate  these  objections,  a  new  design  of  hillside 
brick  is  now  made  by  the  wire-cut-lug  process.  Kadi 
brick  has  formed  on  its  edges  a  series  of  shallow  grooves 
about  .3  in.  apart.  These  may  he  of  such  depth  as  the 
engineer  desires. 

In  laying  these  bricks  in  the  pavement,  they  are  laid 
longitudinally  instead  of  transversely  ami  as  the  bricks 
of  sucie>si\e  courses  break  joint,  the  grooves  a:, 
broken  at  every  joint.  Thus  a  broad  tire  like  that  of  an 
automobile  wheel  will  be  supported  continuously  as  it  i- 
wider  than  the  thickness  of  a  single  course  of  bricks.  Fur- 
ther, a  horse  gets  a  hold  For  his  shoe-calks  almost  any- 
\\  here  nu  the  pavement. 

The    laying    of    the    bricks    longitudinally    instead    of 
transversely,  make-  it  much  easier  to  roll  the  brick-  with 
a  steam  roller  and  not  do  undue  damage  in  passing  over 
rved  crow  n  of  the  road. 

It  nia\  I,,-  objected  that  the  brick  being  laid  longitud- 
inally, instead  of  transversely,  mighl  possibly  be  loosened 
ami  rock  iii  the  pavement  under  heavy  wheel  load-.  I; 
i-  believed,  however,  that  the  \er\  strong  bond  of  each 
brick  with  the  ones  adjacent,  due  to  the  rough  wire-cut 
ice,  will  absolutely  prevent  am  such  rocking  action, 
and  that  the  pavement  will  show  much  less  resistance  to 
tr-'i  1 1  n  than  the  other  h  pi  -  oi'  hillside  brick. 


Tin-    Consulting    Engineer    and    (In-    Municipal    Engineer — 

Speaking  ;it   the  inaugurn 

Bultlng    Engineers     of    Great     Britain,    .1.    It     Balfour-Bi 
said    tie-   association    represent.  empt  eep     th< 

profession    ,,f   engineering    on    the   heights. 

He  could   ps   than   thai 

Hey   Bhould    I, e.eiii,    .in    Instrument    of   manufacturers   or   the 

i    municipal   corpi 

In    eia.i    i.,   maintain    ;,    profession   nt    its   highest    level    it 

Bhould    havi  '    conscience    in    addition    to    the    In- 

Iti    members,  and  the  association,  with 

its  rules  lor   moral  guidance,   »as    ,   conscience  of  that   kind. 

win,   regard   to  trade  and  the   members  of  the  :is- 

■ociatl i  lion      \V\\    trades  ought 

ii,, i    I,.   I,,'    handicapped    bj    tie    competitlot     ol    put, lie   depart- 
ments i  oli  run, is  provided  by  it"    verj    people  with 
thej     were  Further,    state    and    municipal 
hould    not    I,,    allowed    i,,   compete    with    wh 
weni, i   -nil    ordinary    consultlni  They    should   de- 
ii    their    time   and    attention    to    the    work    of   the    mu- 
nicipality, »iiii  adequate  pay,  and  it  thej   did  that  adequately 

in   I,,  ha t  6  n,,  time  fot  pi  Ivate  i"    ■ 

■a  ,ondon   Tl  n  eei  Ing   Supplement  " 
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Systtetnms  ©f  &Ihe  TU.  §«  Haval 
ILailfeeSp    EM. 

The  U.  S.  Naval  Training  Station.  Great  Lakes,  111., 
was  established  by  the  United  States  Government  and 
opened  on  July  1,  1911,  for  the  training  of  young  men 
of  the  middle  West  for  service  in  the  IT.  S.  Navy.  It 
is  located  on  the  shore  of  Lake  Michigan  and  is  about 
30  miles  north  of  Chicago.  The  site  is  about  68  ft.  above 
the  water  level.  The  station  was  designed  for  an  ulti- 
mate capacity  of  2500  and  an  immediate  capacity  of 
1500  men.     There  are  45  buildings   in  all  on   the   160 
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I'm.  I.    Plan  of  the  1*.  S.  Naval  Training  Station 
at  Great  Lakes,  Ii.i...  Showing  the  Water 
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prising    the    grounds,  and 
they  have  a  total  content  of  L3,000,- 

en.  ft.,  costing  i  « ith  equipmenl ) 

approximately   26^  fa  ■.  per  cu.ft.  or  a 
total   i  ■    $3,£ The   construc- 
tion  of  all    buildings,   except   a   few 
sheds,    is   entirely   of   concri  b 
and  brick.     Fig.  1   is  a  general  plan. 
The  design  and  installation  of  the 
irerage   and    storm 
stems    were    made 
under  the  dire<  tion  of  Bear  Admiral 
Albert    A.    I."         I      3.  Navy,   Com- 
the   Station   duri 
ii  tion.     The  design  wa 
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ply  is  taken  from  Lake  Michigan,  by  a  line  of  14-in. 
cast-iron  bell-and-spigot  pipe  which  extends  to  a  timber 
crib  1200  ft.  from  shore.  The  pipe  has  ball  joints  ev- 
ery 60  ft.,  and  is  laid  so  that  its  top  is  2  ft.  below  the 
sand  bottom  of  the  lake.  The  end  of  the  intake  pipe 
in  the  crib  extends  upward  and  has  its  end  open  2  ft. 
6  in.  above  the  lake  bottom. 

The  crib,  shown  in  Fig.  2,  has  its  sides  constructed  of 
3x6-in.  slats,  spaced  2  in.  apart,  securely  fastened  to 
6x6-in.  sills  and  framework,  while  the  deck  is  made  of 
2x6-in.  slats,  spaced  2  in.  apart  and  supported  on  8x8- 
in.  corner  posts.  The  stone  tables,  which  are  loaded  with 
loose  rock  to  anchor  the  crib  in  place,  are  of  2.\6-in. 
planks  also  fastened  to  the  sills.  All  woodwork  is  fas- 
tened with  i/o-in.  boat  spikes  and  %-in.  iron  bolts  with 
heavy  cast-iron  washers.  On  the  deck  is  a  door  of  slat 
construction,  38x42  in.,  with  heavy  brass  hinges. 

The  crib  proper  is  7  ft.  10  in.  by  8  ft.,  and  6  ft.  6  in. 
high,  with  the  four  sides  on  such  an  angle  as  to  make  the 
base  on  each  side  four  feet  wider,  which,  with  the  stone 
tables,  makes  the  dimensions  20  ft.  9  in.  by  20  ft.  4  in. 
The  bottom  of  the  crib  is  set  18  in.  below  the  bottom  of 
the  lake,  which  is  6  in.  over  the  top  of  the  intake  pipe. 

The  shore  end  of  the  intake  pipe  is  in  a  well  10  ft. 
square,  shown  in  Fig.  3.  The  lower  part  is  constructed 
of  Wakefield  triple-lap  sheet  piling  (with  planks  2x10 
in.)  and  has  a  concrete  bottom;  angle  irons  are  used  in 
the  corners.  The  piling  is  held  in  jDlace  by  waling  tim- 
bers. The  upper  part  of  the  well  is  of  concrete  sup- 
ported upon  the  piling,  and  is  conical  in  form. 

The  intake  is  so  arranged  with  valves  and  fittings  th.it 
water  can  be  taken  directly  to  the  pumps  without  using 
the  well,  or  the  water  may  be  discharged  from  the  in- 
take pipe  at  one  side  of  a  copper  screen  and  taken  by  the 
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mips  from  the  other  side,  thus  screening  out  all  fish. 

<•.,  entering  the  intake.     There  are  three  screens  26y2?. 

;.'*%  in.,  and  two  26y2x61i/i   in.     They  are  made  of 

Hi   copper  wires,  T\  in.   apart,  fastened  to  No.   10 

pper-wire  frames,  which  are  stapled  to  a  wood  frame- 

irk  dividing  the  well.     There  is  an  operating  platform 

r  the  hand-wheels  of  the  valves,  and  ladders  are  pro- 

ilcd   so   that   attendants   can   make    inspection,   handle 

lives  and  clean  screens  when  necessary. 

During  severe  storms  on'  the  lake  in  the  winter  many 

the   intakes  along  the  west  shore  of  Lake  Michigan 

ive  been  blocked  by  ice  for  many  hours  at  a  time,  with 

I    total  stoppage  some  days.     Although  this  intake  has 

sen  blocked  with  ice,  it  has  never  been  so  clogged  that 

uisunici's  were  aware  of  it.     When  clogging  occurs,  the 

nnips   arc   shut    down    and    water  from   the   45,000-gal. 

ink  at  75-lb.  pressure  is  used  to  flush  the  pipe,  clearing 

f  in  a  few  minutes. 

i|  From  the  intake  well  the  water  is  taken  in  a  14-in. 

ast-iron   main   to  two   100-gal.   centrifugal  pumps,  two 

50-gal.   fire  pumps  and  one  400-gal.  compound  service 

jump.     The  valves  are  so  arranged  that  all  pumps  may 

Iraw  directly  from  the  intake  or  all  piston  pumps  may 

'Iraw  from  the  filter  and  discharge  into  the  main  water 

lystem,  at  the  same  time  that  the  two  centrifugal  pumps 

ire  taking  water  from  the  intake  and  discharging  against 

i  total   head  of  IS  ft.  to  a  slow  sand   filter.     In  case  of 

peeessitv,  the  fire  pumps  mav  he  used  to  discharge  into 

(he  filter. 

It  has  been  found  that   instead  of  requiring  100  gal. 
«]   capita  per  day,  the  station  actually  requires  approxi- 
mately 300  ga!.    This  is  due  to  the  large  amount  of  water 
lused  in  cleaning  and  scrubbing,  and  for  the  swimming 
pool,  el,-.     This  has  made  it  necessary  to  install  a  300- 
gal.   centrifugal    pump    in   place   of   one   of   the    100-gal. 
Kramps   originally    installed.     The   total    pumpage   aver- 
aboul  300,000  gal.  per  day  for  1000  people. 
Distribution  System — From  the  discharge  header  lo- 
cated  directly  over  the  suction  header  in  the  pump  room, 
a  r.'-in.  cast-iron  main  is  carried  up  the  hill,  (is  ft.  above 
ili'    lake  level,  to  the  main  loop.     This  is  a    10-in.  main 
jurr ling  the  main  parade  ground  and  the  four  dor- 
mitories at  (hi'  wesl  end  of  the  parade  ground.     At  the 
administration   building,  at   the  east  end   of  the  parade 
Round,  i-  a   15,000-gal.  steel  tank  connected  to  the  main 
line  with  a  10-in.  pipe.      \  valve  on  this  line  in  the  base- 
nieni  of  the  building  permits  of  raising  the  pressure  in 
tie-  mains  to  150  lb.  in  case  of  fire.     Even  under  normal 
ion    of  operation  the  pressure  due  to  head  from  the 
tank  would  he   10  lb.,  and  to  guard  against  the  high  pivs- 
n  the  buildings,  reducing  valves  have  been  placed  in 
them,  keeping  the  pressure  down  to  20  lb. 

Tin    servici    Inn     are   in   most   cases  galvanized   iron. 
In  ea  e  of  lire  lines  and  lines  over  '.'in.  diameter,  cast- 
iipe  is  carried  directly  into  the  buildings,  while  in 
small  service  lines  in  officer's  quarters,  the  iron   is  con- 
nected to  lead  pipe  directlj   outside  the  wall.     In  many 

puild  i  n    "  (      I    ervici   line    are  required,  the 

are  1  in  eparate,  bui  where  a  large  amouni  of  water 

quired,  such  as  in  dormitories,  mess   hall,  etc.,  the 
and  fire  tape  are  from  the  one  casl  iron  main  car 
rieil  into  the  buildi 

I  Mows:     1083   ft.  Of   r.'- 

in.  main  ;  6381    ft.  of   10  in.  mains;  3808   n    of  S  in, 

i  -  v  ft,  of  c  in.  mains ;   16 1  ft.  of  l  in,  mi 
pfl  hydrants :  •">  I    val  e 


All  mains  and  branches  are  laid  approximately  5  ft. 
deep.  The  mains  are  of  cast  iron,  except  that  at  three 
places  where  they  cross  bridges  wrought-iron  pipe  is  used> 
securely  lagged  with  hair  felt  to  prevent  freezing.  At 
each  abutment  there  is  a  slip  expansion  joint,  allowing 
for  expansion  of  pipe  crossing  under  bridge. 

Water-Filtration  Plant — As  the  sewage  from  the 
city  of  Waukegan  is  discharged  into  the  lake  only  a  few 
miles  north  of  the  training  station,  it  is  necessary  to 
treat  the  water-supply.  At  certain  times  the  lake  water 
also  contains  considerable  silt  in  suspension,  and  in 
order  to  avoid  clogging  the  filters  the  water  is  delivered 
first  to  a  circular  settling  basin  of  about  150.000  gal. 
capacity.     The  filter  plant  is  of  the  slow  sand  type,  with 
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Sectional    Plan 

l-'io.   3.    Intake  Well    ind   Valve  Chambef    w  tih 
Shore   End  of  the   Intake  Pipe 

a  capacity  of  300,000  gal.  daily.  There  are  two  filters 
62x45  ft.,  8  ft.  deep,  having  a  bottom  8-in.  layer  of 
gravel  over  the  collecting  tile,  this  being  covered  with 
Band,  over  which  the  water  is  usually  I  ft.  deep.  From 
the  filters  the  water  passes  to  a  clear-water  basin  of  260, 
000  gal.  capai  ity. 

Si  u  eb  mo 

The  sewei -  ..mi-!  oi  -.!l>  lazed,  ri\ rified-clay  Bewer 
pipe  of  the  hub  and  Bpigol  pattern,  Straighi  and 
curved  pipe  were  furnished  in  ■.''•_.  ft.  lengths.  Branches 
were  allowed  Lta  brii  piral 

riveted  BteeJ  pipe  and  casl  iron  pipe  are  used,  the  former 
on  the  bridge  and  the  latter  ound  in  the    i 

approach. 

All  ii'eii.  hi  lug  to  exact  depth,  as  no 

below   grade  was  allowed;  then  the  excavation  was  mad* 
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for  the  beli  end  of  each  pipe,  which  was  always  the  up- 
grade end.  All  joints  were  firmly  made,  then  a  gasket 
of  hemp  (of  equal  length  to  the  circumference  of  pipe) 
dipped  in  a  thick  grout  of  neat  cement,  was  compactly 
rammed  into  each  joint  with  a  yarning  tool,  care  being 
taken  that  the  joint  at  the  invert  remained  even  and 
smooth.  Cement  mortar  was  then  firmly  pressed  into 
the  joint  with  a  wooden  tool  and  finished  off  with  a 
pointing  trowel.  Upon  the  completion  of  each  joint, 
the  pipe  was  cleaned  out  with  a  swab. 

The  amount  of  material  in  the  sewerage  system  is  as 
follows:  1200  ft.  of  15-in.  pipe;  216  ft.  of  12-in.  pipe; 
400  ft.  of  10-in.  pipe:  4050  ft.  of  8-in.  pipe:  4030  ft. 
of  6-in.  pipe;  36  manholes;  11  lamp  holes;  5  flush  tanks; 

Manholes  are  circular  in  form,  with  8^-in.  brick  wall- 
on  a  concrete  foundation.     The  manholes  used  fur  flush 
are  very  similar  in  design  to  the  regular  manholes 
*   that  they  are  nut   quite  so  deep  and  have  in  the 
both  i  i  a  cast-iron  siphon. 

er  fur  flushing   these  siphons  is  secured  from  the 

waier  mains  and  allowed  to  drip,  so  that  the  tanks  flush 

about  twice  a  week.     This  keeps  the  -ewer  clean,  where 

:-  and  at  long  runs  having  only  a  small  amount 

of  sewage,   it  might  -top  up. 

ige-Disposal  Plant — The  sewers  lead  into  a  15 
>e  which  runs  on  a  grade  of  %y2%   tn  ''"'  treatment 
-   -  i'    oi    th(    lake.     Tins    pla 
reduction  chambers,  anaerobic  filters  and   sprinkling    Bi- 
ters, with  a  drop  of  '.'ii  ft.  from  the  receiving  chamber 
effluent  discharge.     The  planl   ha-  a  capacity  of 
200,i  day. 

T  i         j  basin  or  grit  i  fiamber 

i   ii.  deep.     Prom   tin-   i1   passes  to  two 

ed   reduction   tanks,  60x12*4  ft.,  of  57,000  gal.  ca- 

led   by  baffles   so  thai   under 

i  ondil  ion-   it  l  even  hours  in  the 

1  i  rei  tangular  well, 

passes  through  the  side  wall 

and  bottom    of    the    anaerobic    filtei 

l  !-in.   tile   laid    with   open   joint-. 

.     i..   Riled   to  a  depl ! 

;  rom  2  ft.  of  6-in. 
i  in.  stone  at  the  top     \ 
i  at  one  end  receives  the  overflow   • 

ng   through    the   bed   o|    stone   and    lead-    it    to  a 

delivered    intermittently   by 
1  filter.     This   '  i 

to    admit    air    Freely     loose 
nsl  the  insidi 
interioi   I' 

of  pipe  fitted 
■ 

■  -  Hector 

i 

i  ■ 

'  ll      the 

I 

nl   l<> 


The  tile  and  manhole  work  is  similar  to  that  of  the  sewer 
systems  except  in  minor  details.  The  drainage  system! 
comprises  the  following: 


1.3S0  ft.  of  18-in.  mains 

3,000  ft.  of  15-in.  mains 

1,040  ft.  of  12-in.  mains 

3.160  ft.  of  10-in.  mains 

5,460  ft.  of  8-in.  mains 

10,255  ft.  of  6-in.  mains 

100  ft.  of  4-in.  mains 


99   catchbasins 

2  special  catchbasins 
41    manholes 

6   lampholes 

4   concrete    outlets 

2  concrete  girders  in 
filled    ground 


One  of  the  18-in.  drains  also  drains  the  12."), 000  gal. 
swimming  pool  in  the  basement  of  the  instruction  build- |l 
ing.  The  hospital  plateau  has  a  separate  system  of II 
drains,  draining  all  surface  and  down  spouts  into  the  in- (I 
iier  basin.  Connections  are  made  to  the  manholes,  catch- |l 
basin-  ami  down  spouts  as  on  the  main  and  receivingi 
plateaus.  The  proposed  contagious  hospital  has  a  separ- 1 
ate  6-in.  drain  into  the  ravine  directly  east  of  the  medi-  I 
cad  officer's  quarter-  on  the  road  around  the  inner  basin,1 
each,  eatchbasin  has  a  separate  outlet  into  the  inner  har- 
bor. The  road  leading  to  the  main  concrete  arch  bridge  j 
also  empties  independently  into  the  creek. 

Raft©  Msd&Iimg* 
By  W.  <;.   Raymond! 

\ny  public-service  plant  owned  by  a  municipality  (ex- 
cepl  possibly  street-railways  which  are  rarely  so  owned 
in  this  country)  gives  a  certain  service  for  which  the 
whole  taxable  public  should  pay.  A  lighting  plant  lights 
the  streets  and  a  waterworks  system  furnishes  water 
for  fires,  for  street  cleaning,  sewer  flushing,  and  othed 
It  seems  to  he  proper  that  all  property 
served  or  to  he  served  by  water  mains  or  gas  mains  which 
have  been  laid,  or  electric-light  wires  which  have  been 
strung  ami  street  lights  operated,  should  pay  a  portion  oi 
tin  return  that  must  he  collected  tn  cover  the  three  itemd 
of  interest,  cos!  oi  operation  and  depreciation.  The 
part  that  such  proper!  ii  -  should  pay  should  he  le\  ied  as  •» 
separate  item  in  the  tax,  collected  by  the  ta\  eol- 
lei  toi  or  treasurer  and  placed  to  the  credit  of  ihe 
public-service  planl  tor  which  the  tax  is  levied.  Thud 
there  arc  three  part-  into  which  the  income 
he  iln  ided  foi  i  oil,.,  tion.  (  I  )  A  portion  \c\  ted  on  ■ 
taxpayer  for  the  general  service  to  all  citizens,     i '.'  i    \ 

port levied  on  all  propert}  enjoying  potential  or  a,  tual 

,-i-e  of  the  existem  e  of  the  sen  ii  e  \\u<->  in  it- 

vicinity.     t  ;      \  I  ion  paid  b>   the  users  for  the  actual 

it  i    rendered  to  t  hem  exi  lusivelj . 

\    on i|iall\    owned    planl   should    paj    Ihe   item     oi 

t  I)    interest:   (2)   operating  expense,  and    (.".)   deprecia 

tion  i  §  he  number  of  i  iistomers  and 

Ihe  qniniiM   ol   output    sold   in   the  earlier   years  of  tin 

mall,  it  i      uggested  thai  in  the 

i   ri  lal  iveb    larget    porl  ion   must   b<    borne   b\ 

tnnl  publii    use  am 

tent ial  privnti     pi    ice,  than  will  In 

«  In  n  a  mm  li  I. ii tpnl  ild  to  indh  idual 

and  tl nun, hi  i 

The  foil,,-  led    i    one  way  1o  apporl ion  the 

an ■  iniil  hy  tin    publii        I  tl  I  he  indi 

\  idual     ihc*i         \    •'  an  i  hoi  ideally  and 

■  I,  ,1     III     I  I  .  I  1 1     lei  I  ing     the 

It)    ,,r    tow  ...    low 
fDoun,  i  i  ooMi 
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Ian  to  other  utilities.     Divide  the  loss  of  leakage  be- 
llveen  the  users  as  a  whole  and  the  community  as  a  whole 
i  proportion  to  the  quantities  measured  and  estimated 
for   fires   and   streets)    and   augment   the   total   private 
ml  the  total  public  use  thereby.     A  more  or  less  arbi- 
trary portion  of  the  whole  expense  may  be  levied  against 
leal  property  served  or  to  be  served  by  the  plant.     What 
icmains  should  be  divided  between   the   public  at  large 
nil    individual    consumers    in    proportion    to    the    total 
uantity  of  output  used.      So  much  as  is  to  be  paid  by 
onsumers  for  use  should  be  arranged  with  a  sliding  scale. 
|n  that  the  larger  users  shall  pay  a  lower  rate,  since  with 
nost  public  utilities  the  cost  of  service  to  a  single  user 
Is  not  in  proportion  to  the  quantity  of  the  output  used, 
But  is  less  per  unit  as  the  number  of  units  is  greater. 
|    For    water-works    in    small    cities,    the    portion    to    be 
iaid   by   the  general   public  for  fire  protection  is  larger 
fjhan  would  be  obtained  by  considering  only  the  amount 
Ibf  water  used.      .Mams  must   be   larger    than    would  be 
required   for  ordinary  business  and   domestic   consump- 
tion,  in   order  to   furnish   large  quantities   of   water   in 
-hoi't  periods  for  fires.     For  the  same  reason,  pumps  must 
he  of  greater   capacity   than    necessary   for  the   domestic 
(kind  business  service.    These  differences  may  well  be  esti- 
mated  and  the  interest  and   depreciation  of  the  portion 
that  may  be  necessary  for  fire  protection  only,  should  be 
.included  in  the  general  levy  on  all  taxable  property,  only 
the  balance  of  these   items  being  used   in  the  sum  to  be 
di\  ided  as  before  described. 

Lei  us  suppose  that  the  municipality  prefers  not  to  en- 
gage mi  the  business  itself  Imt  wishes  to  hire  some  person 
or  corporation  to  do  its  business  for  it.     Should  there  be 
an;,  difference  in  the  allowed  rates?    I  think  there  should 
to  the  extent    thai   the  individual  or  corporation  must  be 
paid  a  wage  for  doing  the  business.    Tins  wage  ordinarily 
|  will    take  the   form   of  a    larger   return   on   the  capital   in- 
!    (ban    mere    savings-bank    interest    and    should   be 
I  sin  b  as  to  be  fairly  called   interest   ami   profit   on  the  in- 
Vested  capital. 

The  business  man  in  any  private  commercial  enterprise 

to   '.nil    interest    on    ln.~    invested   capital,  wages 

for    bis    time   and    energy    in    directing   the   business,   and 

an  -Ira   profil   as  well.      It    mav  be  said   that  he  ought   to 

in  earn  only   interest  and   wage;  tins  may  be  true, 

but    then   scarcely   anyone   v\ill   deny  that    the  wage  should 

be  commensurate  with  the  risk  ami  magnitude  of  the 
enterprise.  No  one  would  expect  a  Marshall  Field  man- 
a  business  of  millions  of  dollar-  yearly  to  lie  sal- 
■  with  Hie  same  wage  thai  should  satisfy  John  Smith 
who  conducts  a  suburban  comer  grocery  doing  an  annual 
business  running  not    far  into  the  thousands  of  dollars. 

And    no  man   or  '.'roup  of   men   can   he  expected   to   under 

take  public  business,  unless  a  wage  is  permitted  that  is 
commensurate  with  the  risk  ami  the  magnitude  of  die 
undertaking,    of  ionise,  the  capital  invested  will  largely 

re  thi    magnitude  of  the  undertaking  am1  \.  i   thi 
is  not  always   so.      \   bank  with  a  comparatively    small 
h  may  do  a   ven    large  business  ami  consequently 
earn  a   ver\    large  dividend  on   its  capital,   though   not 

■■  an  exorbitanl  pen  entage  of  profil  mi  the  busi- 
iie  done,  Just  so.  by  fortunate  location  and  wise  plan- 
ning, one  public  enterprise  may  do  a  large  busine  on 
a  relatively     mill  i  apital  when  compared   w  itb    e 

■  ■-■  orabl]   lin  ated  or  li       risely  i  onsi  i  in  ted      Hence, 
it  Beemt  to  me  thai  if  possible  the  profit  or  wage  allowed 


the  corporation  should  be  allowed  as  a  percentage  of  the 
cost  of  operation,  it  being  understood  that  there  will  be 
supervision  to  the  extent  of  preventing  undue  padding 
of  this  cost,  and  an  agreement  whereby  the  profit  or  wage 
may  be  larger  as  the  cost  per  unit  is  smaller. 

It  would  be  well  to  make  the  articles  of  employment, 
called  the  franchise,  such  as  to  reduce  the  risk  to  the 
individual  or  corporation  to  a  minimum.  It  might  even 
be  agreed  that  in  return  for  good  service  with  a  plant 
reasonably  well  designed,  constructed  and  operated,  to 
the  satisfaction  of  a  municipality'-  engineering  officer,  a 
company  should  be  guaranteed  against  loss  from  the 
start  by  rates  levied  much  the  same  as  for  a  municipally 
owned  plant.  Such  a  guarantee  would  lessen  the  risk  and 
reduce  the  interest  rate  on  the  company's  securities,  and 
hence  the  total  rate  that  the  public  should  pay.  And  it 
might  be  further  agreed  that  when  the  company  should 
be  on  a  paying  basis,  it  should  receive  a  highei  wage  in 
proportion  as  it  increases  efficiency  and  reduces  the  cost 
of  service. 

Thus  a  gas  company  might  be  allowed  a  standard 
rate  of  $1  a  thousand  cubic  feet  for  gas  and  limited  to  an 
8%  dividend  on  its  capital  stock  with  a  proviso  that  for 
each  cent  of  reduction  in  the  rate  it  would  be  allowed  a 
small  definite  increase  in  its  dividend.  Such  a  practice 
obtains  in  London  and  in  Boston  though  the  figures  used 
are  not  those  cited  above.  Of  course,  this  implies  a  pub- 
lic control  of  capital. 

The  one  item  that  is  really  difficult  to  determine  is 
"replacement"  or,  as  it  is  generally  called,  "deprecia- 
tion." There  are  many  ideas  as  to  how  this  item  should 
be  treated.  It  has  been  suggested  that  the  sum  to  be  laid 
aside  annually  for  depreciation  or  renewals  is  that  sum 
which  placed  at  compound  interest  would  produce  the 
nisi  ol  the  plant  at  the  end  of  its  life.  But  this  mav  be 
questioned  in  the  case  of  a  municipally  owned  plant  and 
it  is  certainly  not  the  proper  sum  in  the  case  of  a  pri- 
vately owned  plant.  Renewals  of  parts  of  the  plant  will 
he  required  in  a  few  years  and  will  continue  at  intervals 
during  the  entire  life  of  the  plant,  some  Hem-  being  re- 
newed several  times  during  the  lives  of  other  items. 
Therefore,  it  is  not  feasible  to  tie  up  the  depreciation  al- 
lowance at  interest,  unless,  possibly,  the  lives  of  each  clas> 
of  items,  short-lived  and  long-lived  items,  have  been  con- 
sidered separately  and  depreciation  allowances  aggre 
gated  accordingly.  In  the  case  of  a  privately  - 
company,  it  is  not  proper  to  require  the  companj  to 
place  the  depreciation  allowances  at  interest  in  order 
to   realize   the   full    investment    by   the  time   the  plant   has 

been  entirely  replaced.     Rather  should  the  cost  of  each 

part    be    returned    to   the    investor    hv    the    lime    its    life   is 

ended.     Me  should  regard  the  depreciation  allowance  in 

the  rate-  as  a  direct  return  of  capital  and  should  SO  ar- 
range that  it  will  he  less  at  first  and  more  at  the  last. 
since  renewals  are  likely  to  be  greater  as  the  plant  grows 
"Idcr.      I'.ut    it    is  al-o  desirable   for   rate   making  that    thi 

total  allowance  for  interest  ami  renewal-  shall  he  pr 
ally   uniform    from   year   to   year.     The   committee  ap- 
pointed by  the  American  Society  of  civil   Engii ra  to 

report  on  methods  and  principles  to  be  used  in  the  valua- 
tion of  public  utilities  has  devised  a  way  of  meeting  these 
requirements.* 

!'■'     such   a   plan,  the  total  depreciation   payment-   made 
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dunng  the  life  of  the  plant  will  equal  the  whole  original 
investment,  and  the  subtractions  from  capital  will  re- 
duce the  original  capital  to  nothing  at  the  end  of  the  life 
of  the  property.  If  replacements  have  been  prompt  and 
the  plant  has  been  maintained  at  100%  effectiveness,  it 
now  represents  just  the  capital  originally  put  into  it,  and 
the  payment.-  from  the  public  should  go  on  as  before.  If 
it  were  possible  to  conceive  of  such  a  thing  as  the  grad- 
ual and  finally  complete  destruction  of  the  plant  by  rea- 
son of  its  use  and  the  failure  of  the  company  to  reinvest 
in  it  the  Minis  allowed  for  depreciation,  and  this  result 
should  obtain  at  the  estimated  end  of  the  life  of  the  prop- 
erty, there  would  be  no  further  service,  and  no  further 
payments  due.  The  company  would  have  received  inter- 
est on  all  the  capital  actually  invested  in  the  plant  at  all 
time-  up  to  the  end  of  its  life,  cost  of  operation,  profit 
or  wa.Lre  for  its  service,  and  also  the  capital  it  had  orig- 
inally invested.  It  would  thus  stand  even,  having  re- 
ceived interest  on  its  capital  while  in  use  and  pay  for  the 
service  given.  Of  course,  no  such  thing  actually  could 
happen  because  if  the  plant  were  allowed  to  run  down, 


the  service  could  not  be  maintained  and  would  cease  to 
be  efficient  long  before  the  end  of  the  life  of  the  plant 
The  property  must  be  considered  to   be  a  permanently! 
continuing  enterprise. 

If  the  same  rate  of  interest  is  used  for  return  on  cap- 1 
ital  and  for  depreciation  allowances  the  aggregate  an- 
nual payments  will  be  equal.  If  the  interest  allowed  on 
capital  differs  from  that  allowed  in  computing  deprecia- 
tion the  payments  will  not  be  quite  uniform  and  if  the 
interest  on  capital  is  the  greater,  the  aggregates  will  be! 
somewhat  greater  at  the  first  than  at  the  last.  This  is! 
undesirable  but  cannot  be  avoided  under  the  plan  which 
allows  profit  in  the  shape  of  large  interest  on  invested 
capital.  I  should  like  to  suggest  that  the  interest  be  the 
same  on  capital  and  depreciation  allowances  and  that 
profit  or  wage  be  computed  on  cost  of  operation. 

No  attempt  has  been  made  to  discuss  the  subject  of  val- 
uation of  a  public-utility  property,  effort  being  confined 
to  showing  how  rates  may  be  established  when  the  value 
is  known. 


ew  C&inisd  muc!  ILoclls  at  "Tlhe 


SYNOPSIS— The  locks  at  Sauli  Ste.  Marie,  in  the  chan- 
nel connecting  Lake  Superior  with  the  lower  lakes,  form 
a  feature  in  the  inland  navigation  system  of  the  Great 
Lai  i  ■ .  for  at  this  point  passes  nearly  15%  of  all  the  lake 
tragic,  while  the  traffic  through  the  locks  in  1912 
amounted  to  over  72  million  tons  of  freight.  To  increase 
dcilities  for  handling  the  traffic  on  the  American 
side,  a  lock  of  exceptional  size  is  under  coast  ruction,  as 
an  addition  to  the  two  existing  locks,  while  excamation 
has  been  commenced  for  a  fourth  lock.  This  constitutes 
n  very  important  engineering  work,  both  in  rfes-u/n  ami 
construction,  and  is  described  in  the  accompanying  ar- 
ticle. 

v 
The  canals  and   locks  which  enable  lake  vessels  1"  pass 

the  rapids  in  the  St.  Marys  River  at  Sauli   Ste'.  Marie 

i  riliing  features  of  the  engineering 

work  in  connection  with  navigation  on  the  Greal  Lakes. 

'I  h    31     \l.n  |     River,   Eon ■•    I ' onei  tion   between 

II  moil,  has  a  length  of  about  6 1 
miles,  including  35  miles  of  improved  channel.  A  now 
improved,  it-  a&\  igable  poi  don  have  i  hannels  300  to 
L000  ft.  wide,  with  a  minimum  depth  of  21  Et.  a1  low 
water.  At  Saul!  Ste.  Marie,  the  river  has  a  stretch  of 
rapids  abonl  three  quarters  of  a  mile  in  I 
fall  of   17  i"  21   ft.,    i  the  relative  Btage  of 

l.    ■     Superioi  and  Huron.    The  width  of  the 
river  here  is  aboul  half  a  mile.     Navigation  is  pro  ided 
anal  with  two  parallel  on  the 

\ i,,.  i  ind  a  ■  u  tl    nth  om     ingli  lifl   !i" :    on 

traffic  to  be  handled  i  aa  igal  ion 

I   i. .m   month    oai  h  year   < oi 
Dec.  IB        '  '         quenl 

o  handle  the  vc    c!    promptly 
tripi       possibli 
1 1   bei  ami 

to  handle 
bed. 


In    1905,    Congress    authorized    the    widening   of    the  i 
canal,  while  in  1907,  an  appropriation  was  made  for  the 
construction  of  a  third  lock  with  an  independent  canal,  i 
These    improvements    were    described    in    Engineering  ' 
News  of  Sept.  7,  1911.     The  canal  widening  was  com- 
pleted in  1911,  and  the  new  lock  and  canal  are  expected  ! 
to  be   in  operation  at    the  opening  of  navigation   in    1915, 
or  possibly  earlier. 

After  these  improvements  had  been  authorized,  it  was 
considered  desirable  to  duplicate  the  new  lock,  not  so 
much  to  increase  the  traffic  capacity  as  to  provide  against 
interruption  to  traffic  in  the  event  of  any  accident  at  the 
third  lock.  This  duplication  is  a  feature  of  the  locks  on 
the  Panama  Canal,  where  the  traffic  will  be  much  less 
in  volume  than  a1  "the  Soo."  The  additional  lock  wal 
authorized  by  Congress  in  1912,  and  work  is  now  in  prog- 
ress on  the  excavation.  The  time  of  its  completion  de- 
pends upon  the  appropriations  made  by  Congress.  The 
general  situation  on  the  American  side  is  shown  by  lb.' 
plan.   Pig.    I. 

With  all  this  work  completed  (here  will  be  the  unique 
spectacle  of  two  parallel  and  adjacenl  canals  with  four 
parallel  singli   lifl  locks.    The. dimensions  of  the  locks  art 

as    follow 

rear  opened       Size  of  chamber       Water  on  sin* 

I       Weltzel          1881  16>  BO  n  12.6  to  11  ft 

■•       Poe                   1896  800x100  it  17.7  to  22  fl 

Pd.   est.    1916                           i     24.6  to  26  fl 

I        I'-.in,  ill,     .     i  1860x80ft                      

•The  Oral  (Inure  In  ouch  cum  referi  to  the  established 
low   watei    pla 

II    will  be  noted  thai   the  width  of  the  two  new    loci 

(80  I' t  i  i    le     than  thai  of  the   econd  loi  It  |  100  ft.),  and 

the    ami    ai    the   Brsl   lock.     The  greater  width  of  the 

!   (Poe)    loi  I.   w  .i     adopted   to  ini  rease  lis  capai  il  | 

hip    to  lie  side  by  side.     In  operation,  how 

ever,  il   is  found  thai   this  arrangemcnl   causes  delnj   in 

..itni"  lb.  !    into  po  ilion  and  then  working  them 

out  through  the  jutes,     II  will  nol  be  followed,  there 

in    i he    new    loi  I        Tin  e   Ini ter  arc    made    long 

to  take  two  of  the  large  I  vet  el    end  to  end,  bo 
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thai  they  can  enter  and  leave  without  any  maneuvering 
in  the  lock  chamber.  But  while  the  width  of  the  cham- 
ber is  the  same  as  that  of  the  first  lock,  this  width  is 
carried  through  the  gates  or  entrances,  instead  of  being 
reduced  to  .60  ft.  at  the  entrances,  as  in  the  first  lock 
The  largest  freight  vessels  on  the  lakes  at  present  have 
'a  beam  of  about  64. ft.  There  are  a  few  passenger  ves- 
els  with  beam  greater  than  80  ft.,  which  occasionally 
ass  "the  Soo,"  but  these  can  use  the  100-ft.  Poe  lock. 

General  Review 

The  first  canal  at  "the  Sou"  was  built  on  the  Canadian 
side  by  the  Northwest  Fur  Co.,  in  1797-98,  and  had  a 
boat  lock  38x83,4  ft.,  with  a  lift  of  9  ft.  In  1853-55,  the 
first  canal  on  the  American  side  was  built  by  the  State 
of  Michigan,  a  right-of-way  through  the  Government  res- 
ervation having  been  granted  by  the  United  States,  and 
a  grant  of  750,000  acres  of  land  made  by  Congress  to 
assist  in  the  construction.  The  canal  was  1.8  miles  long, 
13  ft.  deep,  64  ft.  wide  at  the  bottom  and  100  ft.  at  the 
water  level.  It  had  two  tandem  locks  350x70  ft.,  with 
liy2  ft.  of  water  on  the  sills  and  a  lift  of  9  ft.  each. 
These  were  destroyed  to  make  room  for  the  present  Poe 
lock. 

The  Weitzel  lock,  the  first  of  the  existing  locks,  was 
built  by  the  U.   S.  Government  during  the  years  from 


whatever  is  most  convenient.  As  the  Canadian  lock 
affords  a  slightly  greater  draft  for  down-bound  vessels 
than  does  the  Poe  lock,  it  is  customary  for  deeply  loaded 
down-bound  boats  to  take  the  Canadian  lock,  while  the 
greater  number  of  up-bound  boats  take  the  Poe  or  Weit- 
zel locks. 

Hydraulic  power  is  used  for  operating  the  gates,  etc., 
at  the  American  locks,  under  a  pressure  of  115  lb.  for 
the  Weitzel  and  200  lb.  for  the  Poe  lock.  Electricity 
generated  by  a  water-power  plant  at  the  canal  is  used 
on  the  Canadian  side,  and  the  new  locks  on  the  Ameri- 
and  Poe  locks  can  each  be  emptied  or  filled  in  about  8 
min.,  and  the  gates  can  be  opened  or  closed  in  '2  min., 
while  both  these  operations  at  the  Canadian  lock  take 
about  8  min.  The  average  time  for  a  lockage,  however,  is 
33  min,  at  either  of  the  American  locks  and  19^2  min.  at 
the  Canadian  lock,  the  time  being  dependent  largely  on 
the  number  of  boats  in  the  lock  at  one  time.  The  cost 
of  the  several  improvements  up  to  the  present  time 
is  approximately  as  follows: 

Locks   and    canal    of   1S55    $1,000,000 

Weitzel    lock    1,000.000 

I'oe    lock     3,000.000 

Improving   canal    4.400.000 

Improving   river   channels    9.400.000 

Canadian  canal  and  lock    ■  • 5,000,000 

Total    J23.SOO.000 

Third   lock    (estimated)    $3.2n" I 

Second    canal    (estimated)     3,000. I 

Fourth  lock  and  approaches  (estimated)    3.275  000 


RailmyStMn      ^o^ 


Fn 


Plan  ok  Canals  and  Locks  at  Saxjlt  Ste.  Marie,  Mich.;  Showing  the  Second  Canal  and  the 
Third  and  Fourth  Locks  Now  ondeb  Construction 


1870  to  1881.  It  is  515x80  ft.,  hut  the  width  is  reduced 
to  do  ft.  at  the  gate-.  During  its  construction  Hie  canal 
was  enlarged  to  a.  width  of  160  ft.  and  a  depth  of  16  ft., 
with  vertical  sides  Formed  by  rock-filled  cribs  resting  on 
the  -olid  rock.  The  canal  was  turned  over  to  the  Federal 
government  in  1881.  The  I'oe  lock  was  built  by  the  TJ. 
s.  Government  in   L887-96.     Since  L892,  the  canal  has 

l»en    deepened    to   26    ft.,   and    widened    to    tOO    ft.    at    the 

i  atrance,  the  width  reducing  to  300  ft.  where  it  is  divided 

b]  a  pier  between  the  two  lock  entrances.  At  one  point, 
however,   tin;  width   was   reduced    (o    108  ft.   at    a   railway 

drawbridge,  which  caused  considerable  delay  as  \es>els 
coiii, |  not  pas  here.  At  this  point,  the  widening  of  the 
(anal  (mentioned  above)  formed  a  second  108-ft.  chan- 
nel witli  the  pivol  pier  of  the  railway  swing-bridge  ami 
the  movable  dam  on  an  island,  so  that  vessels  can  move  in 
both  direct  ion-,  withoul  interference. 

The  present   canal  and   lock  on   the*  Canadian   side' were 

built  by  the  Canadian  Government,  1888-95.    The  canal 
I  BO  ft.  h ide  ami  22  ft.  deep,  with  a 
look  900x60  n.,  having  is.-.'  ft.  ,,f  water  on  the 

established  low  water.     No  tolls  are  chai I  on  either 

the   American  or  Canadian   canals,    <<  thai    vessels  use 


The*  annual  cost  of  operation  and  maintenance  of  the 
American  locks  has  increased  steadily  from  $27,546  in 
1882  to  $152,19'!  in  1912.    But  this  cost  expressed  as  the 

rate  per  ton  of  freight  passing  the  canal   has  declined  in 

the  same  periled  from  I3.5'i  mills  to  t.64  mills  (with  a 
maximum  of  16.03  mills  in  1883  and  a  minimum  of  1.98 
mills  in  1906).  The  operating  force  numbers  '•',  work- 
ing in  three  8-hr.  -hilts:  ami  there  are  also  about  20 
laborers,  clerks,  watchmen,  etc.  The  offices  are  in  a 
-tone  building  between  the  two  existing  locks. 

The  canal  and  locks  are  under  the  jurisdiction  of  the 
I'.  S.  Corps  of  Engineers  (War  Department),  and  the 
engineer  officers  in  charge  of  the  district  which  includes 
this  canal  have  been  as  follows:  ('apt.  A.  W.  Whipple, 
L848  ni  :  Col.  T.  .1.  Cram.  L866  10;  Major  0.  M.  Poi  . 
1870-73;  Col.  G.  Weil  tel,  1873-82;  Major  V.  V.  Far- 
quhar,  1882-83;  Col.  0.  M.  Poe,  188  I  95;  Col.  G.  J  1  v- 
decker,  1896-1902;  Major  W.  TL  Bixby,  1902-04;  Col. 
C.  B.  L.  B.  Davis,  L904-08,  and  Col.  «'.  McD.  Townsend, 
1908  12.  The  present  officer  in  charge  is  Lieut-Col. 
Mason  M.  Pa 

The  operation   and    maintenance   work,   and   also 

construction   work   on   the   lieu    locks,  are   under   the  , 
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Fig.  2.     Plan  and  Sections  of  the  New  Lock  (No.  3)  at  Sault  Ste.  Makie,  Mich. 


charge  of  Louis  ('.  Sabin,  General  Superintendent.  For 
the  new  work,  W.  J.  Graves  and  I.  De  Young,  Assistant 
Engineers,  have  done  much  of  the  designing  and  are  in 
immediate  charge  of  the  construction. 

i   <       /•'■■'       -.'-/"■ 
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Present  Improvements 

The  improvement  work  now  in  hand  includes  the  fol- 
lowing: (1)  building  the  west  canal  to  the  new  locks; 
(".')  building  lock  No.  3;  (3)  building  the  lower  ap- 
proach to  the  new  lock;  (i)  excavating  for  lock  Xo.  4.; 
The  present  article  deals  particularly  with  the  new  lock 
No.  3,  woi'k  on  which  is  well  advanced. 

The  contractors  are  as  follows:  John  Marsch,  Chicago, 
completed  the  excavation  for  the  third  lock;  the  Mac- 
Arthur  Bros.  Co.,  Chicago,  has  the  contract  for  the 
new  upper  canal  west  of  the  locks  and  for  the  excavation 
of  the  lock  pit  for  lock  No.  t;  the  Great  Lakes  Dredge 
&  Dock  Co.,  Chicago,  has  the  contracts  for  the  concrete 
wink  of  Lock  Xo.  3  and  the  construction  of  the  lower  en- 
trance to  the  two  locks. 

The  New   Lock,  Xo.  3 

This  lock,  as  noted  above,  will  be  1350  ft.  long  inside 
the  gates  and  80  ft.  wide  The  walls  of  the  lock  cham- 
ber are  ">(|  ft.  high  above  the  floor,  with  a  thickness  of 
L2  ft.  for  about  I  I  ft.  from  the  top;  below  this  point  the 
back  has  a  batter  of  '.''L.  on  I  to  the  fooling,  which  is 
26  Et.  wide  for  a  heighl  of  12  ft.  above  the  base.  At 
the  back,  near  the  top,  is  a  shelf  for  the  electrical  con- 
duits. The  floor  was  built  first,  its  outer  edge  being 
formed  with  a  projecting  rib  or  tenon  to  bond  into  the 
toe  of  the  wall.     Fig.  2  shows  the  general  design  of  the 

lock  and  its  appurtei ces,  and   Fig,  3  gives  the  details 

oi  the  lock  wall  and  culverts. 

The  walle  were  buill   in  alternate  sections  30  ft.  long 
and  in  each  end  of  each  Bection  were  formed  two  verti 
cal  bonding  grooves  2  Et.  wide  and  8  in.  deep.     An  ex 

< n  joint  is  formed  b]   fai  ing  I  he  rni\^  of  the  form 

with  gravel  coated  roofing  felt,  lefl  in  place,  and  in  order 
i  thi    joint  again  i  leal  age  ol  « ater  from  the  rear. 

,i  lead  '    i     to I   i  Fig.  :; >•     I n  eai  h  end  of 

c.m  h  ultei  nate    ei  I  ion,  at  "  fl .  Pr i  he  roar  face,  a   i  I 

heel  "i  lead  i    embi  dded  6  in.  in  i  b rete  and 

ied  to  form  b  rib  i  in.  high  in  the  joint.    Thi    rib 
lie    againi  t   the  end  of  tl n<  n  te    ei  I  ion,  Ailing   the 


March  5.  1914 


ENGIXEEEIXG     NEWS 


515 


xpansion  joint  space,  while  the  remaining  6  in.  of  the 
ridth  projects  so  that  it  will  be  embedded  in  the  ad- 
acent  section. 

I  To  intercept  stones,  water-logged  wood,  etc.,  carried 
;n  with  the  water  from  the  canal,  there  are  three  debris 
nits  in  the  floor  of  the  upper  lock  entrance,  one  at  each 
feet  of  gates.  Three  pair  of  debris  pits  are  provided  in 
the  floor  to  intercept  similar  material  which  may  get  into 
the  lock  chamber  and  roll  along  the  floor. 

Electric  capstans  will  be  provided  for  operating  the 
Bee  m  case  of  breakage  of  the  gate  machinery.  They 
may  also  be  used  in  placing  vessels 
in  the  locks,  but  this  is  seldom  nec- 
fcary,  as  lake  vessels  are  usually 
provided  with  steam  winches  for 
warping.  Cast-iron  mooring  posts 
will  be  provided  along  the  top  of  the 
wall.  In  the  face  of  each  wall  of 
the  lock  chamber  snubbing  posts  are 
■aced  in  recesses  2-1x18  in..  12  in. 
deep,  60  ft.  apart,  and  10  ft.  below 
the  top  of  the  wall.  The  hook  is 
of  wrought  iron,  with  a  vertical  head 
in  the  recess  and  two  legs  forming  a 
V  embedded  in  the  wall. 

Culvebts  VXD  Valves — The  fill— 
tag  of  the  lock  is  effected  by  means 
of  culverts  beneath  the  floor,  having 
numerous  port  openings  through  the 
floor.  Above  the  upper  gates  is  a 
\alve  pit  with  vertical  openings  into 
six  filling  culverts,  each  opening  be- 
ing fitted  with  a  butterfly  valve. 
Equalizing  ports  are  provided  in  the 
partition  walls  between  the  culverts 
to  relieve  the  horizontal  stress  on  the 
partitions  and  to  better  distribute  the 
The  filling  ports  are  1x3  ft., 
Bpaced  about  30  ft.  aparl  at  the  up- 
i"  r  end  and  15  ft.  at  the  lower  end 
of  the  lock  chamber.  The  two  cul- 
verts next  to  the  side  walls  extend 
only  about  half  the  length  of  the 
lock,  and  each  has  a  manhole  port 
2x9  ft.  at  the  end.  The  lour  cent  nil 
culverts  extend  the  full  length,  and 
end  at   similar  ports. 

For  emptying   the   lock,   there  arc   six   discharge  cul- 
verts, opening  from  a  valve  pit  immediately  above  the 
first   sel    of   lower  gates,   and   discharging   through   en- 
larged openings  in  the  Boor  of  the  lower  entrance,  above 
.nil  gates. 

The  lilliu.L'  culverts  are  all  !>  I't.  wide  and   in  ft.  high. 
buill  of  reinforced  concrete,  with  specially   heavy   rein- 
■  In  the  is-in.  roof  ( forming  the  Boor  of  the  lock). 
T"   anchoT   the   culver!    tops    against    upward   pressure, 
anchor  rods  from   I   i"  l '  -  in.  diameter  are  Bel    I  to  "' 
ft.  deep  in  the  rock,  passing  up  through  the  culver!  walls 
mid  having  al  their  upper  ends  washer  plates  and  nuts 
ith  h  hicb  pa                  itudinal  bars  «i  bich  hold  the 
roof  reinforcement.     The  am  hor 
i  each  row  are  -pared   J t   i  ft.  apart,  longitudi- 
nally, those  of  adjacent  vow-  being  Btaggered.      Ml  the 
rock. 

The  reinforcemenl  in  the  24  in.  bottom  of  the  culverl 


consists  of  %-in.  transverse  bars  11  ft.  long,  6  to  10  in. 
apart.  The  reinforcement  in  the  18-in.  roof  of  the  cul- 
verts consists  of  %-  to  %-in.  transverse  bars,  14  ft.  6  in. 
long,  6  in.  apart.  These  are  curved,  as  shown,  and  their 
ends  are  held  down  by  a  pair  of  y8"in-  longitudinal  bars 
upon  which  rest  the  washer  plates  of  the  vertical  anchor 
rods.  In  the  lower  part  of  the  chamber,  where  there 
are  only  four  culverts  and  the  upward  pressure  is  less. 
the  reinforcement  is  slightly  reduced.  Here,  also,  a  strip 
of  floor  24  in.  thick  extends  from  the  culverts  to  the 
side  walls.  This  has  a  width  of  13  ft.  6  in.,  with  a  longi- 


Cylinder 


The  other  end  of  the  yalve 
has  a  plain  trunnion  bearing' 
and  no  engine 
—  6'- >\ 


Pig.  i. 


-JP 

Culrerr  9kmLli.'- -*+M 

Butterfly    Valve     and     Engine    -for    Culvert 

I'.i  m  i  ini.v  Valves  fob  Look  Culverts  and  Sluice  Valves 
fob  rut:  Pores  v\ 

tudinal  expansion  joint  at  its  junction  with  the  culvert 
roof  and  a  dovetail  join!  bonding  it  to  the  side  wall. 

At  the  upper  entrance  of  each  culvert  is  a  butterfly 
valve,  9x12  it.,  revolving  on  trunnions  and  being  hori- 
zontal in  its  closed  position.  The  valve  is  hollow  and  ap- 
proximately oval  in  Bection,  buill  up  of  steel  plates  and 
castings.  Each  one  is  operated  by  a  horizontal  hydraulic 
piston-engine,  12x48  in.,  placed  in  the  valve  pit.  The 
piston-rod  cross-head  is  connected  by  a  6-ft.  connecting- 
rod  to  a  34-in.  crank  arm  on  one  of  the  valve  trunnions 
These  valve  engines  work  under  200-lb.  pressure.  The 
butterfly  valves  arc  show n  in  Pig.  I. 

\-  both  Bets  of  gates  will  be  used  al  each  lockage. 
equali  ing  culverts  in  the  side  walls  provide  for  regu- 
lating the  heighl  of  the  water  inclosed  between  the  gates. 
Al  (he  upper  end  then  iv  tilling  culvert  form- 

ing a  bypass  around  the  guard  Rates,  while  a  Becond 
equalizing  culverl   connects  this   forebay   with  the  lock 
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chamber  and  has  a  branch  to  the  space  between  the  two 
sets  of  service  gates.  The  former  bypass  is  controlled 
by  a  sluice  valve  48x60  in.  and  the  latter  by  two  36-in. 
gate  valves,  one  above  and  the  other  below  the  lateral 
branch.  A  similar  equalizing  culvert,  with  a  36-in.  valve, 
connects  the  lock  chamber  with  the  space  between  the 
lower  gates,  but  there  is  no  bypass  around  the  outer  pair 
of  these  gates  or  around  the  lower  guard  gates. 

The  two  forebay  filling  valves  (Fig.  4)  arc  flat  cast- 
iron  sluice  gates,  sliding  vertically  and  guided  by  side 
rods  moving  in  sleeve  guides;  each  is  operated  by  a 
threaded  stem  in  a  nut  driven  by  gearing.     They  give 


The  service  gates  are  of  steel,  the  main  portion  coni| 
sisting  of  horizontal  plate-girders  and  vertical  frames  oil 
posts,  with  skin  plating  on  the  upstream  side.    The  gafe  J 
construction  is  shown  in  Fig.  5.     The  girders  are  4  ftl 
3  in.  wide,  with  a  spacing  of  2  ft.  8  in.  in  the  lowei 
portion  and  increasing  to  3  ft.  4  in.  near  the  top.    Eacl 
girder  has  four  flange  angles  and  a  web  plate,  with  s 
10-in.  cover-plate  on  the  upstream  chord,  while  the  ends 
of  the  downstream  chords  are  riveted  to  vertical  plates 
%x45  in.,  extending  the  full  height  of  the  gate.     Foi 
diagonal  bracing,  to  carry  the  overhanging  load,  there  is 
a  14-in.  plate  or  strap  extending  from  the  top  hinge  to 


Pio. 


Ele\  ation 

1 /"    "    "    "- — I        Sect-ion     of 

(Upstream) 
Coble     Foa+eninqs     on     6a+ea 

Sim  I,    Mill  i :  i  n  < ;   GATE8    FOB   Tin;    \i«     Lock     11  SAULTE  Sit.   M\i;ii 


I     To  thaw  the  ralve  when  frozen 

-  pon  the  back,  all  around 

the  edge.    The  2-in.  guide  pipe    open  into  thie  chamber, 

jteam   circulation,    bo  e    pipes    being 

.i  rv. 

Loci   Qati 

of  the  lock  »ill  be  equipped  with  two  pair 
•  mber  guard 
nil  being  of  the  mitering  type.     \,,  c,  m  uiM 

pn  'Hi  .  anal ). 
:  ■  '  si  rvice 


the  boll ouicr  corner,  with  two  other  10-in.  diagonals, 

These  ar the  downstream  side  and  are  riveted  to  the 

chords  of  the  horizontal  girders  al  each  intersection. 

The  bottom  girder  is  only  '.'  ft.  wide,  and  its  down- 
stream cl I  ba    a  beavj  cover-plate  and  a  10-in.  chan- 
nel to  receive  the  oak  sill  or  closing  limber.    This  n.n 
bottom  girder  is  to  permit  the  gate  to  lap  over  the 

sill,    llins    reducing    the   area    subject    to    Uplift    when    the 

i     .  lo  I'll. 

Eai  ii  ■  ate  leaf  i  16  H   6 ,',,  in,  long  over  the  posts.  The 

lower  "ii'    are  •'>'  ft  high  from  cent*  r  of  sill  cushion  to 

fool  hi  idge.     The  upper   gate    are   81    ft,   high.     The 

een  the  leave    « hen  closed  ii    I ';(;"  8  V,    The 
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Fig.  6.  Bottom  Hinge  and  Reaction-  Beabings  of 
Lock  Gates 

rise  of  sill,  or  distance  from  the  line  through  center  line 
of  quoin  contacts  to  the  similar  line  of  the  toe  contacts 
when  the  gates  are  closed,  is  16  ft.  10{|  in.  The  gates 
are  not  curved  in  plan,  but  the  downstream  side  of  each 
leaf  is  straight,  while  the  upstream  side  is  straight  for 
the  center  portion  and  then  curves  in  toward  the  heel 
(or  quoin)  and  toe  posts. 

These  posts  are  built  up  of  steel  eastings  of  T-section, 
the  broad  base  being  bolted  with  finished  bolts  to  the 
gate  frames  and  the  narrower  head  forming  the  contact 
piece.  Curved  plates  are  fitted  on  each  side  of  the  cast- 
ings at  the  heel,  and  the  space  within  these  is  filled  with 
concrete.  The  contact  face  of  the  toe  post  is  fitted  with  a 
wearing  piece  of  channel  section. 

The  upper  hinge  has  an  S-in.  pin  fitted  to  pin  plates 
on  the  gate  and  to  turnbuckles  on  the  anchorage.  The 
bottom  hinge  consists  of  a  forged-steel  hemispherical- 
headed  pintle  of  12-in.  diameter  in  a  Bteel  i-asting  rest- 
ing on  a  base-plate  which  is  bolted  to  the  reaction  bear- 
ing. This  pintle  engages  with  a  phosphor-bronze  bush- 
nig  in  a  casting  on  the  gate  post,  as  shown  in  Fig.  6. 
When  the  gads  are  closed,  semicircular  recesses  in  cast- 
ings on  top  of  the  toe  posts  form  a  cylindrical  socket 
into  which  a  locking  pin  or  plug  is  dropped  by  the  gate- 
man. 

When  open,  each  leaf  will  be  held  firmly  in  the  gate 

by  a    lali  b.  so   that    in   case  of  accidents  to  other 

•jaies  permitting  free  How  ,,r  the  water  the  gate  will  not 

be  carried  away  by  the  current.     These  latches  will  be 

operated  by  cable  from  the  operating  bouses.    At  the  Poe 

lock,   the   latches  On   one   pair  of  gates   are  thus  operated. 

while  the  other  gates  have  ool  as  yet  I n  so  equipped 

Imt  are  held  by  hooks  operated  by  hand.  Recesses  in 
the  lock  wall,  at  the  end  of  each  irate  recess,  facilitate 
poling  out  ice  or  drift  thai  may  colled  behind  thi 

as    it    opens. 

Heavy   fender   timbering   is   provided  <m   the   down- 
stream ride  of  the  gate,  and  extends  below  the  low-water 
line,  to  prated  the  -  ite  w  hen  open  and  in  the  n 
The  timbers  are  fitted       :  el  ship  i  hannels.    The 

vertical  channels  and  timbers   (7x9*4    in.)   are  contin- 


uous; the  horizontal  channels  and  timbers  (8^x914  in.) 
being  cut  and  framed  between  them.  On  the  upstream 
side  there  are  horizontal  fender  timbers  4i/gx5  in.,  car- 
ried by  shelf  angles.    All  these  timbers  are  of  oak. 

The  reaction  bearings  (Fig.  6)  are  heavy  box-girders, 
built  into  the  concrete  of  the  hollow  quoins.  They  are 
lined  with  steel  castings  bolted  to  the  girders  and  hav- 
ing the  face  flush  with  the  masonry  forming  the  contact 
face.  The  radius  of  the  contact  faces  of  this  casting  and 
the  heel  casting  on  the  gate  is  20  in.  The  center  of  rota- 
tion of  the  gate  is  0%  in.  from  a  line  through  the  center 
line  of  the  contact,  this  eccentricity  relieving  the  bearing 
as  soon  as  the  gate  starts  to  open. 

The  box-girder  reaction  bearing  has  two  side  webs  and 
a  central  web-plate  (at  right  angles  to  the  others),  with 
heavy  latticing  over  angles  riveted  to  the  edges  of  the 
side  webs.  The  foot  of  the  column  is  riveted  to  a  cast- 
iron  base  plate.  The  outer  face  of  the  column  has  a 
cover-plate  20x1  in.,  and  after  the  column  had  been  built 
up,  a  groove  12  in.  wide  was  planed  in  this  so  as  to  pro- 
duce a  perfectly  plane  surface  for  the  entire  length,  to 
receive  the  cast-steel  reaction  bearings.  These  are  put 
in  place  before  the  column  is  in  position,  but  mav  be  ad- 
justed later  as  they  are  secured  to  the  face-plate  by 
phosphor-bronze  tap  bolts  set  by  cup  wrenches.  The  cast- 
ings are  in  lengths  of  6  ft.  8  inches. 


Fig.  ',.   Anchorabe  fob  Top  Hinge  of  Lock  Gates 

The  anchorage  embedded  in  the  concrete  to  hold  the 
top  hinge,  instead  of  being  composed  of  eye-bars  (1 

many     locks)     consists    of    built-up    structural     steel     A- 

es  or  trusses  which  are  Bel  approximately  parallel 
with  and  at  right  angles  to  the  lock  wall,  with  their 
upper  ends  attached  to  pin  plates  for  two  8-in.  pins. 
This  construction  is  shown  in  Fig.  t.  Short  anchor  bars 
connect  these  pins  with  the  8-in.  hinge  pin  of  the  gate. 

each  anchor  COn8i8ting  of  a   pair  of  shod  eve-bars  having 

threaded  Btems  connected  by  a  hexagonal  turnbuckle  bo 
that  the  length  is  adjustable.  The  bars  have  head-  80  in. 
diameter  and  l  in.  thick,  with  9%-in.  holes  to  receive 
bronze  bushings   for  the  8-in.   pins.     The  thread 
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square,  of  %-in.  pitch  on  one  bar  and  i/2-in.  on  the  other, 
the  differential  screw  giving  a  movement  of  *4  in.  lor 
each  complete  turn  of  the  nut.  For  turning  the  turn- 
buckle  a  6-ft.  forged-steel  wrench  is  provided. 

At  each  end  of  the  lock,  beyond  the  main  gates,  will 
be  a  pair  of  timber  guard  gates  (Fig.  8).  Each  leaf 
is  composed  of  horizontal  courses  of  yellow  fir,  giving  a 
solid  horizontal  thickness  of  311/2  to  45%  in.  The  tim- 
bers are  held  together  by  2-in.  rods  extending  the  full 


- «?-/£ 

Section      A-B 

Fig.  8.     Timbkb  Guard  Gates 

depth  of  the  gate,  and  by  two  vertical  12-in.  steel  chan- 
i>olted  together   at   each   end.     Diagonal   liars,   hav- 
ing  eye-bar    ends    and    set   up    by   turnbuckles,    extend 
across  each  leaf,  their  ends  being  fitted  to  4-in.  pins  in 


screws.  The  height  of  the  gates  is  32  ft.  8  in.  for  the 
lower  gates  and  31  ft.  2  in.  for  the  upper  gates. 

Gate-Operating  Machinery — The  gates  will  be  op- 
erated by  steel  cables  and  electric  winding  engines.  This 
system  was  adopted  on  account  of  its  simplicity,  flexibil- 
ity and  ease  of  repair;  and  because  it  keeps  all  gate  at- 
tachments in  deep  water  and  out  of  the  way  of  ice.  With 
the  jack-arm  system  used  in  many  locks  there  would  be 
liability  of  getting  the  mechanism  frozen  up,  delaying 
operation  at  a  critical  time  when  it  is  desired  to  handle 
the  traffic  quickly  before  navigation  is  closed  by  ice.  a 
deep  catch  pit  or  debris  pit  in  front  of  each  sill  prevents 
material  from  lodging  and  obstructing  the  gate. 

Each  gate  leaf  is  operated  by  two  %"ln-  wire  cables, 
one  for  opening  and  one  for  closing,  arranged  as  shown 

Sheaves 


Fig.  !).    Plan  Showing  Arrangement  of  Cables  and 
Km  ixe  foe  Operating  the  Lock  Gates 

mi  Fig.  9.  One  end  of  each  is  attached  to  the  operating 
drum,  the  attachment  consisting  of  a  hollow  screw  to 
which  the  cable  is  secured  by  clips  (Fig.  10).  A  nut- 
riding  on  the  screw  enables  its  position  to  be  shifted,  to 


te/ysfttMl 


Controllrr 
Plan 

10     Electbio  Winding  Engine  fob  Operating   phe  Qati  Cabli 

Marie,  Mich 


Detail     of      Drum 
•  1     1  11  1     \  1  u     Lock     IX   SAULTE   Sri 


m  the  adju  I   the  l<  ngl  h  of  1  he  cable.     The  other  end  of  the 

1  cable  is  attached  through  a  bell  clevis  to  a  pin  and  swivel 

1  to  the  fai  1  on  the  gate  (Fin      I  10),    The  drum  is  l  ft.  diara- 

eeured  to  thi   gate  bj  lag  eter  and   ho    0  double  spiral  groove  specially   laid  oul 
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akr,  compensate  for  the  variations  in  the  length  around  the 
[able  system  as  the  gate  swings  through  its  arc,  and 
■thus  maintain  both  cables  taut  at  all  times.  The  cables 
■pass  around  42-in.  grooved  sheaves  for  changes  in  di- 
rection, one  of  these  sheaves  being  on  the  top  of  the  miter 
rail  or  on  the  floor  just  downstream  from  the  sill. 

The  electric  winding  engine  (one  for  each  gate  leaf) 
is  shown  in  Fig.  10.  The  drum  is  driven  by  gearing 
from  a  15-hp.  induction  motor  of  the  slip-ring  type,  run- 
u in?  at  450  r.p.m.  To  the  motor  shaft  is  coupled  a  sin- 
tele-thread  worm  gear,  91/i-in.  pitch  diameter,  with  a 
ratio  of  47  to  1,  and  this  engages  a  wTorm  wheel  .'59.34  in. 
diameter.  On  the  shaft  of  this  wheel  is  a  pinion  gearing 
with  a  spur  wheel  on  a  ring  bolted  To  the  face  of  the 


.■3  Motors  for 

<"r\Tngs 


Motor  for  10  Purrp 


Assumed  High    _ 
Wirterbe*  ,B.9& 


STcS 
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Tunnel  ^3^ Lock 
JEIA8Foofof__ 
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%Tunnel  toi&Lock 
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rt»  >5  Tunnel  to  4^ Lock 


'ump  w  i .1.1.  fob  Serving  Three  Locks  at 
Sai  m  i,  Ste.  Marie,  Mich. 

cable  drum.  The  gears  are  of  casl  steel  (excepl  thai 
the  worm  wheel  is  of  bronze),  and  all  have  cu1  teeth.  A 
Blip  friction  ring  on  the  drum  allows  it  to  give  and  re- 
lieve the  load  in  case  of  sudden  shock.  The  motor,  gears, 
drum  and  controller  arc  alii  secured  to  a  single  bedplate 
ani'l  the  planl  for  each  gate  leaf  will  be  housed  in  a  sepa- 
rate i  onercto  Rhclter  on  the  lock  wall. 

The  current  necessarj  for  the  operation  of  the  motors 
of  Ihe  lock  machinery  will  be  supplied  from  a  power 
planl  owned  by  the  government  and  operated  bj  a  pri- 
\at mpany,  as  described  later. 

I'i  mping   Plant 
The  pump-well  designed  formerly  for  the  third  lock  is 
provided  with  two  turn  •  toward  the   Poe  and 


fourth  locks,  so  that  when  completed,  any  one  of  the  three 
locks  may  be  pumped  out  with  one  plant.  The  pump 
well  (Fig.  11)  is  placed  between  the  Poe  lock  and  Lock 
X*o.  3;  the  tunnel  to  Xo.  4  passes  beneath  Lock  Xo.  3. 
The  tunnels  are  4x7  ft.,  with  vertical  sides,  flat  floor 
and  arched  roof.  From  the  well  there  is  a  single  steel 
discharge  pipe  of  5-ft.  diameter,  laid  along  the  back  of 
the  lock  wall  and  discharging  through  this  wall  below  the 
guard  gates.  The  pump  well  is  27  ft.  fliameter,  and  has 
24-in.  concrete  lining,  reinforced  in  the  lower  portion, 
while  the  concrete  floor  is  reinforced  with  a  layer  of  wire 
cloth. 

At  the  bottom  of  the  well  are  three  30-in.  centrifugal 
pumps,  with  vertical  shafts,  each  driven  by  a  300-hp. 
electric  motor  at  the  top  of  the  shaft.  Each  pump  has 
a  discharge  capacity  of  27,700  gal.  per  min.,  at  385  r.p.m. 
For  pumping  ordinary  leakage  there  is  a  10-in.  pump 
set  in  a  sump  in  the  floor,  and  driven  in  the  same  way 
l>y  a  60-hp.  motor  at  870  r.p.m.  The  sluice  valves  in  the 
well,  at  the  mouths  of  the  three  tunnels,  are  operated 
by  a  threaded  stem  passing  through  a  nut  which  is 
driven  from  a  hand-operating  stand. 

(Note — The  construction  work-  on  the  new  lock  No.  •>'. 
and  some  other  features  of  the  extensive  improvements  at 
"the  Soo,"  will  be  dealt  with  in  a  separate  article.) 


The  ChicaKo  Drainage  ( aual  and  its  auxiliary  works  are 
reviewed  in  the  annual  report,  for  1913,  of  Mr.  Smyth,  Presi- 
dent of  the  Sanitary  District  of  Chicago.  The  main  canal  is 
being  widened  in  the  earth  section,  to  give  a  flow  capacity 
equal  to  that  of  the  rock  section.  During  1913,  a  70-ft.  widen- 
ing was  made  for  five  miles,  leaving  l'i  miles  yet  to  be  done, 
and  an  additional  widening  of  22  ft.  for  the  entire  distance 
will  be  required.  Five  sections  of  the  Sag  or  Calumet  chan- 
nel were  let  at  $2,036,114,  and  five  miles  of  channel  for  drain- 
ing: the  Sag  Valley  were  built  by  force  account.  About  four 
miles  of  the  Sag  channel  are  yet  to  be  let.  The  North  Shore 
channel,  from  the  Chicago  River  to  Wilmette,  has  given  con- 
tinual trouble,  due  to  sliding  and  caving  of  the  banks,  and 
about  160,000  yd.  of  this  material  was  removed  at  an  expense 
of  about  $107,000.  Experiments  are  being  made  with  methods 
of  stopping  the  slides.  Two  sections  have  been  let  for  the 
North  Shore  intercepting  sewer,  extending  from  Wilmette  to 
Glencoe.  The  purpose  of  this  is  to  keep  the  sewage  of  the 
north-shore  towns  out  of  the  lake,  and  it  will  cost  about  $375,- 
000. 

A  removal  of  additional  obstructions  in  the  Chicago  River 
is  recommended  for  this  year.  In  1913,  about  121,000  yd.  ot 
septic  sludge  were  excavated  from  the  Bubbly  Creek  arm  of 
the  river,  in  the  stockyards  district,  and  for  the  Hrst  time  the 
various  firms  iii  this  district  have  paid  part  of  the  expense 
(paying  $26,000)  About  SO, 000, 000  gal.  of  water  daily  have 
been  pumped  into  this  branch  to  remedy  conditions,  but  the 
problem  of  abating  the  nuisance  is  a  difficult  one.  The  sanl- 
tarj  district  has  had  an  experimental  station  at  the  stock- 
yards for  more  than  a  year,  investigating  the  matter  of  taking 
care    of    the    trade    wastes    which    cause    the    trouble. 

About  SO  sq.mi.  of  land  have  been  added  to  the  district  by 
recent  legislation,  and  this  includes  the  territory  along  the 
I ,,  Plaines  River.  The  outfall  sewer  from  Cicero  to  the 
I  annel  at  "..'nil  Ave.  is  under  construction  and  will  cost 
about  $150,000.  An  outfall  sewer  for  the  town  of  Herwyn  is 
being  constructed  also,  and  some  means  of  relief  must  be 
provided  for  Morton  Grove  and  towns  north  of  this  in  the 
Skokie  valley. 

it  is  expected  that  the  question  ol  the  right  of  the  sanitary 
district  to  take  water  from  Lake  Michigan  to  the  mil  extent 
of  the  capacity  of  iis  channel  «in  be  Battled  soon  in  the 
federal  courts.  Mr.  Smyth  states  that  if  the  dtstrlcfls  limited 
Co  1167  cuti.  per  sec.  instead  of  the  desired  14,000  eu.fl  pei 
v\IU  be  necessary  for  the  district  (or  the  various  mu- 
nicipalities within  its  limits)  i"  i.niid  sewage-purification 
works  nt  a  cost  (including  operating  expense)  of  about 

He    adds:      "It    Is    very    doubtful,    Judging    from    past 
experience,   that    any   such    works   would   accomplish   a    ' 
ev.n   approaohlng   that    which    would   be   obtained   by   the  dilu- 
tion method  now  In   use  by  the  district 
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Susurfiace  Dtraiiaafi©  aft  §&!*©©£ 
B  E&ft@s>s@<efii©2&§ 
By  Paul  E.  Keesslt* 

It  is  usually  difficult  to  decide  on  the  best  form  of 
crown,  for  the  pavement  and  on  the  method  of  surface 
drainage  at  street  intersections,  for  there  is  no  uniform 
practice  among'  municipal  engineers,  and  the  actual  prac- 
tice varies  so  materially  in  different  cities.  There  are, 
however,  certain  objects  to  be  attained,  which  govern  the 
design,  all  of  which  must  be  given  consideration  before 
arriving  at  the  proper  solution  of  the  problem.  The 
more  important  of  these  objects  are :  the  good  appearance 
of  the  street,  the  prompt  removal  of  the  surface  water 
and  the  convenience  and  comfort  of  pedestrians  and  ve- 
hicle users. 

Maximum  Grades  across  Intersections — There  is 
much  diversity  of  opinion  as  to  the  best  arrangement  of 
grades  at  street  intersections,  and  no  hard  and  fast  rule 
can  be  laid  down  to  fit  all  conditions.  For  vehicles  to 
pass  the  intersection  smoothly  the  crown  of  each  road- 
way should  be  continuous  across  the  intersection.  This 
condition  is  not  always  possible,  especially  where  the  in- 
tersecting street  grades  have  much  inclination. 

At  Inglewood,  I  have  obtained  satisfactory  results  by 
continuing  street  grades  of  3%  or  less  unbroken  across 
the  intersection.     When  grades  are  steeper  than  3%,  the 
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source  of  continuous  expense,  if  the  pavement  is  main- 
tained in  a  good  passable  condition. 

Corner  Catchbasins — Drainage  at  street  intersec- 
tions in  cities  which  have  storm-water  sewers  is  more 
easily  taken  care  of  than  in  cities  which  have  only  a  san- 
itary sewerage  system.  Storm-water  catchbasins  are 
usually  constructed  at  the  corners  of  the  curbs,  using 
inlets  with  curved  faces.  Such  catchbasins  serve  well  to 
receive  surface  drainage,  but  are  objectionable  because 
surface  water  collects  at  the  corners,  along  the  line  of  the 
sidewalk  and  crosswalks,  and  forms  pools  which  pedes- 
trians must  jump  or  wade  across. 

Gutter  Bridges — In  some  cities  accidents  and  dis- 
comfort to  pedestrians  are  guarded  against  by  flattening 
the  crown  along  the  cross  walk,  and  at  several  feet  from 
the  curb  placing  a  false  curb  or  wall  with  a  cast-iron 
plate  bridge  over  the  gutter  opening.  While  this  elimi- 
nates stepping  up  and  down  at  the  curbs,  the  bridges  are 
objectionable  in  that  a  pedestrian  is  liable  inadvertently 
to  step  off  the  side  and  fall.  Furthermore,  an  elevated 
crossing  and  bridge  in  the  roadway  is  an  undesirable  ob- 
struction to  traffic;  and  the  bridge  plates  are  liable  to 
frequent  breakage  from  being  struck  by  the  wheels  of 
heavy  vehicles. 

The  Inglewood  Method — Fig.  1  shows  a  standard 
street  cross-section  and  Fig.  2,  the  plan  and  details  of  a 
standard  street  intersection  of  a  type  which  has  given  ex- 
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Fig.  l.     Standard  Street  Cross-Section.  Inglewood,  Calif. 


il  is  to  break  grade  at  the  curb  line  and  cross 
the  intersecting  street  a1  a  grade  no1  exceeding  3%. 
The  grade  between  property  and  curb  lines  should  not 
be  more  than  6%.  Such  an  arrangement  of  streel  grades 
■  men!  cro\i  as  and  does  nol  intro- 
duce which  are  difficult  and  •dangerous  to 
particularly  for  vehicles  turning  the  upper  corners 
of  the  intei 

Gutters     The  crown  of  the  roadway  should   aol   be 
broken  by  a  gutter  across  the  intersecting  street,  whii  h  i- 
the  universal  practice  in  some  cities.     Such 
obviously   objectionable   at    any    season,    particularly   so 
when    hidden    under   snow   and    ice,   and    when    the 
and  ii-  approache    an  -     ioleni   jar 

to  vehii  over  them. 

i  of  open  :  ection 

lev.  ing  up  a  vehicle  i 
roai  bed,  whii  h  certainly  i-  nol  desirable.    The 

illj  h  hi  it  di  or  are  un 

familiar  «  ith  thi  Vnothei 

apidity  with  which  (Ne  road  metal 

Of     tie 


eelleiil    satisfaction    al    IngleWOOd,   Calif.      It  will    be   seen 

by  the  elevations  shown  on  the  plan  (Fig.  2)  that  the 
crown  of  the  roadway  is  raised  across  the  intersection, 
hut  nni  enough  to  be  an  obstruction  to  traffic.  The  line 
DEF  marks  the  termination  of  the  standard  or  regular 
cross-section  of  the  roadway  (  Fig.  I  ).  while  the  line  .1  /.'( ' 
is  the  special  cross-section,  which  begins  at  the  ends  of 
the  gutters  (see  Fig.  '.'.  .1  i.  ABC  is  also  on  the  inside 
line  of  the  sidewalk  of  the  intersecting  street.  Between 
.!/>'''  and  DEF  is  allowed  a  distance  0,  sufficient  to  make 
the  transition  from  one  to  il ther  cross  section  gradual 

and  easy.      I    make  ( .'  ei|iinl   to  the   width  of  the  roadway 

III     feel. 

The  i  rown  ABC  |  Fig.  v.    I )  is  determined  by  the  fol- 
formulae  in  which  x       the  width  of  the  road'w aj 
./■ 
in  feet  and  a-]         ,  ■ 

a  --     —    |    0.08;    c  =  a    •'.  0.56;    d  =  a  X  0.25; 

c  =  a    •    0.06. 

Between   the  points  />'/>  on  thi    center   line  of  both 

tin  grade  line  i    conl i    acroi    the  inter  ei  tion 

to  il ppo  lie  ABO  crosi  sections.   The  transition  from 

the    I  /■''    cri  ol  om     I  reel   to  the    I 

.  e,  1 1.. i,  of  the  inter  ei  ting    treet,  around  the  corner  curb 
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B  shown  in  Fig.  2,  B,  which  is  a  cross-section  along  the 
Itirb  line,  or  a  developed  profile  of  the  crown  at  the  curb 
ne.  At  the  center  point  of  the  curb  return,  the  crown 
f  the  pavement  is  flush  with  the  top  of  the  curb,  and  1 
h.  higher  than  at  the  ends  of  the  gutter.  This  arrange- 
ment of  grades  and  crowns  gives  a  good  form  of  pave- 
kent  without  being  an  obstruction  or  inconvenience  to 
edestrians  or  vehicles.  From  Fig.  2,  B,  it  is  clear  that 
ledestrians  do  not  have  to  step  up  or  down  at  the  curbs 
Br  across  a  channel  of  water. 

Gutter  and  Culvert  Construction — The  construc- 
tion of  the  gutters  at  the  inlets  and  outlets  is  shown  in 
Fig.  2,  B.     The  bottom  of  the  gutter  is  raised  on  a  uni- 


of  the  concrete  troughs  are  made  of  straight  sections  of 
galvanized  corrugated  sheet  iron  of  various  gages,  ac- 
cording to  the  span.  The  concrete  sidewalks  or  parkway 
fills  are  placed  directly  on  the  corrugated  tops  of  (ad- 
verts. A  cast-iron  manhole  frame  and  cover  is  placed  at 
the  center  of  the  street. 

The  inlet  construction  is  shown  in  Fig.  2,  D.  The  cul- 
vert opening  in  the  curb  is  spanned  by  a  2x2xVi-in. 
angle  iron,  which  supports  both  the  curb  and  the  corru- 
gated sheet-iron  cover  of  the  culvert.  Whenever  it  is 
deemed  necessary,  I  require  a  light  cast-iron  manhole 
frame  and  cover  to  be  placed  at  the  junction  of  the  in- 
lets to  facilitate  the  cleaning  out  of  the  culvert;  but  this 

K-.--X-  Width  of  Roadway * 

iopotLurp.^      .    (<-xr>)<-K,^x,  !*-X|>k-xr>Kx,->Rx1H<xrH      f\ 

Cross -Section  A'B-C 

Surface  cf  S  Jeva  '».  or  forking 

■N°I2  gage,galv. 
corruga  tea  iron 


Surface  of  Sidewalk 
or  Parking 


Surface  of  Sidewalk 
;£'   or  forking 


.••"  Roadwau 
W/W////w///w//r.'w////v/?/s//i.  N?IOgage,galy. 
tt    corr.  iron 


Top  of  Curb 

■Grade  Line  of  Parking 

&alv.  corr  iron 
■Base  of  culvert 


PlO. 


Outlet-'       Profile  along  Curb  Line  a.b.  c.d.e.and  f 

(Method  of  construction  at  inlets  and  curb  return) 

v.     Plan   \\n  Details  of  Standard  Method  of  Surface 

wood,  Calif. 


Construction  of  Culvert 
at  Inlets  and  Outlets 

Drainage   \t  Street  [ntersections.   [noli-: 


form  Blope  |  l '  -  in.  [ ii •  t  It.  i  From  a  point  at  the  inlet 
far  outlet,  as  the  case  may  be,  to  within  1  in.  of  the  top 
bf  the  curb,  where  the  curh  intersects  the  inner  line  of 
the  cro  indi<  ated  in  the  plan  by  the  letters  b 

mid  C. 

The  coven  i  i  iilverl    for  carrying  the  drainage  water 
Btreel  is  shown  in  plan,  Fi.Lr.  '.'. 
ami  in  I       [t  consists  of  a  com 

:i  with  n  36x6-in.  waterway  covered  with  a  segment 
jal  van  i  zed -iron  culverl  pipe,  w]  on  I '  j  \  l '  \ 

\'s  in.  angle  irons,  firmly  embedded  in  the  side  walls. 

The  culverts  under  the  side  <  ill      ind  parkways  coi 
of  similar  concrete   troughs,  shown   iii  on   in 

i  i  '.  c.  the  Bizee  of  which  are  proportioned  to  the  ap- 
proximate amount  of  water  thej  are  to  carry.    The  tope 


is  not  absolutely  necessary,  for  the  culverts  can  be  clei I 

easily    from    the    inlel    at    the    curb    by   means   of   a    Ion- 
handled    line. 

Il  is  of  the  litmus)  importance  thai  the  galvanized  iron 
be  of  the  besl  quality  obtainable.  There  is  no  question 
hut  thai  the  life  and  strength  of  this  type  of  i  ulverj  de- 
pend upon  the  purity  of  the  iron.  Tests  have  uniformly 
indicated  that  segregated  impurities  present  in  iron  affect 
ii    poweT  to  rosi-t  corrosion  in  a  marked  degree. 

Cost  Ihn     The  cos!  of  this  type  of  i  ulverl  eon 

lion  naturally  varies  with  different   localities  and  the  size 

of  the  culvert   necessary  to  properly  convey  the  surface 

water.     During  the  years    1918  and    1913,   there  weri 

constructed  in  the  city  ot  [nglewood    31  culverts  of  this 

omplete  from  $92  to  $ 
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Airclh,,  FatlftslbaaB'g|lhx 

The  present  condition  of  the  216-ft.  reinforced-con- 
crete  bridge  over  Haights  Kun  at  the  west  entrance  of 
Highland  Park,  Pittsburgh,  is  shown  by  the  photograph 
herewith.  The  character  of  the  bridge  is  indicated  by 
the  sketch  alongside,  made  from  an  official  perspective 
drawing. 

The  abutments  (4100  cu.yd.  concrete)  are  finished,  the 
centering  and  form  work  for  the  arch  ribs  is  all  in 
place,  and  the  structural-steel  rib  reinforcement  is  prac- 
tically complete. 

The  bridge  is  327  ft.  long,  65i/2  ft.  wide,  and  80  ft. 
high  from  floor  to  ravine  bottom.  The  216-ft.  main 
arch  consists  of  two  parallel  ribs  13  ft.  thick  at  spring- 
ing line  5~y2  ft.  thick  at  crown,  and  13  ft.  wide;  each 
arch  is  reinforced  with  five  members  made  of  four  Cx6x 
%-in.  angles  spaced  with  radial  lattice  bars.  The  floor, 
of  slab-and-girder  construction,  is  divided  into  a  central 
roadway  36  ft.  wide  between  curbs,  and  two  sidewalks 
14  ft.  9  in.  wide. 

On  account  of  the  character  of  the  soil  and  the  great 
weight  of  the  arches  it  was  found  necessary  to  carry  the 
falsework  foundations  to  rock,  about  20  ft.  below  the  sur- 
face of  the  ground.  The  piles  used  in  these  foundations 
were  capped  with  12xl2-in.  oak  timbers,  on  which  the 
centering  posts  rest. 

The  specifications  required  each  of  the  arches  to  be 
poured  in  nine  sections,  each  to  be  the  full  width  of  the 
arch  and  from  25  to  33  ft.  long,  with  a  -1-ft.  key  separat- 
ing adjoining  sections.  The  contractor  therefore  de- 
signed the  falsework  as  a  series  of  towers  composed  oi 
4  to  6  12xl2-in.  posts  carried  to  within  3  ft.  of  the  in- 
trados  of  the  arch.  Each  tower  is  securely  braced  within 
itself  and  tied  to  the  adjoining  ones.  The  posts  are 
capped  transversely  with  oak  taps  which  serve  as  a  bas 
for  the  wedges.  On  account  of  the  weight  of  the  arches 
and  the  distance  between  the  posts  it  was  found  neces- 
sary to  use  8-in.  I-beam-  to  carry  the  lagging.  To  allow 
for  contraction  of  length  due  to  settlement  of  the  arch, 
the  ends  of  these  1  beams  Mere  earned  on  the  lower 
flanges  of  10-in.  channels  se1  back  to  back,  separated  by 
2-in.  wedges. 

The  sand,  gravel  and  cement  brought  in  railroad  tars 
is  dropped  into  Inns  under  the  tracks  and  fed  by  gravity 
into  a  Ransome  and  a  Hains  mixer.  The  concrete  for 
the  abutments  was  distributed  by  chutes  from  two  160- 
fl.  towers  6  ft.  apart.  Two  lighl  cableways,  one  over  the 
center  line  of  each  arch  were  usrf\  to  erect  the  falsework 
and    tructural  reinforcement. 

The  work  under  contract  provides  for  the  bridge  com- 
plete except  the  paving  and  railings.  The  quantities  are 
about  as  follows:  8300  cu.yd.  concrete,  800,000  lb.  rein- 
tor,  in",  material,  and  3000  cu.yd.  earth  and  rock  exi  ava 


i  ion.    The  coni  raci  was  awarde 
tural  ( ' rele  ( 'o..  of  Pittsburi 


lo  the  <  'ummings 
i.  I'liiii..  for  about 


Struc- 
$109,- 


000,  on  a   unit-price  basis.     Charles   l>.  Steinrok   is  in 
charge  of  I  hi-  company's  work. 

Tin1  bridge  was  designed  by  the  Bureau  of  Construc- 
tion of  Tin  burgh.  Roberl  Swan  is  Director  of  Public 
Worl    ;  V  s.  Sprague  is  Superintended  of  the  Bureau 

of  Con  trucl and  T.  .1.  Wilkerson   is  Division   Engi- 

iii ri  ni  Bridge  .    A.  E.  Sertore,  Assistant  Engineer,  has 
due.  i  charge  of  the  construction  for  the  city. 
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It  will  doubtless  come  as  a  shock  to  the  legal  profession 
j  to  learn  that  an  Arkansas  court  appointed  an  engineer 
instead  of  a  lawyer  as  a  Master  in  Chancery  to  determine 
what  the  Arkansas  Water  (A>.  might  reasonably  be  re- 
quired to  do  to  fulfill  its  franchise  provisions  as  to  quan- 
tity and  quality  of  water  supplied  to  Little  Rock. 

The  findings  of  the  case,  which  were  briefly  stated  in  a 
news  note,  published  on  p.  487  of  our  issue  of  Feb.  26,  are 
of  such  a  character  as  to  make  it  evident  that  no  lawyer 
could  ever  have  reached  them  through  his  own  unaided  in- 
vestigations. We  have  heard  of  a  few — too  few —  cases 
where  a  court  appointed  a  single  engineer  to  investigate 
and  submit  findings;  but  this  is  the  first  instance  we  re- 
member of  an  engineer  serving  as  a  Master  in  Chancery. 
We  see  no  reason  why  it  should  not  become  common  prac- 
tice and  many  reasons  why  it  should. 

How  large  must  a  city  or  town  be  to  afford  a  sewer- 
age system?  The  question  arises  because  a1  a  recent 
public  meeting  at  De  Land.  Fla.,  apparently  called  to  con- 
sider tentative  plans  for  a  sewerage  system  proposed  by 
an  engineer,  a  stair  health  official  is  reported  to  have 
declared  that  De  Land  is  too  small  to  afford  sewers. 

It  is  quite  conceivable  that  ether  improvements — 
water-supply,  fur  instance — should  take  precedence  of 
-  or  that  financial  conditions  may  make  advisable 
temporary  postponement  of  a  sewerage  installation.  It 
'  possible  that  the  real  or  imagined  financial  over- 
burden of  a  sewerage  system  is  due  to  including  in  the 
plans  sewage-treatment  works  which  might  either  be  sim- 
plified or  omitted  for  the  present.  It  should  be  better 
understood  than  it  is.  thai  the  collection  and  removal 
of  sewage  from  houses  and  towns  rather  than  the  means 
of  final  disposal,  is  what  reduces  sickness  and  death.  This 
has  been  recognized  l>\  the  North  Carolina  Board  of 
Health,  as  stated  approvingly  in  our  issue  of  Lee.  11, 
L913. 

IS 

Tb'  He--    nf    I  In     Mil  miieliiiih    \\  ater    |'  iard 

ol  I- -mien.  England,  or  of  W.  J.  Bryan,  it-  Chief  Bngi- 
neer.  was  illustrated  not  long  ago  by  the  installation  of 
Humphrey  direct-acting  gas  pumps  at  the  Chingford 
Reservoir  (see  Engineering  Mews,  Apr.  13,  1913).  It 
new  appear,-  thai  the  Heard  has  also  several  pumps 
driven  by  Diesel  oil  engines,  and  thai  besides  an  exist- 
n.  steel  water  conduit,  it  is  aboul  to  la)  a  7-ft.  steel 
gravity  conduil  from  two  new  reservoirs  of  •'!'-  billion 
gallons  (Imp.)  capacity  to  new  filters  at  Kempton  Lark. 
According  to  the  /.mi,/,,,,  Times  Engineering  Supple- 
ment of  Jan.  21,  the  new  reservoirs  combined  with  ex- 
isting "nr-  at  Staines  and  in  thai  vicinity,  and  a  pro- 
posed third  Staines  reservoir  of  3.3  billion  gallons  ca- 
pacity, will  brine  the  London  storage-reservoir  system  up 
to  about  15  billion  Imperial  ot  18  billion  L.  S.  gal.  To 
appreciate  the  enormous  size  of  this  system  oi  reservoirs, 
it  niii-i  be  remembered  thai  they  arc  all  artificial,  built 
in  excavation  and  embankment.     Aside  from  storage  re- 


serve these  reservoirs  play  a  most  important  part  in  bac- 
terial reduction,  according  to  the  researches  of  Dr.  A.  C. 
Houston,  chemist  to  the  Metropolitan  Water  Board. 

The  features  noted  are  doubtless  only  a  few  of  many 
which  might  be  cited  to  show  the  wide-awake  character 
of  the  administration  of  the  London  water-works. 

Himsesrttflinigl  Boos&eir  Ftjammps  aia 

An  interesting  alternative  to  building  a  third  water- 
supply  conduit  from  Wales  to  Birmingham,  England, 
has  been  laid  before  the  water  committee  of  the  coun- 
cil of  that  city  by  Thomas  Eeid,  of  the  Municipal  Techni- 
cal School  of  Birmingham.  Mr.  Reed  proposes  that  this 
flow  through  the  existing  gravity  pipe  lines  (two  of  15,- 
000,000  TJ.  S.  gal.  daily  capacity  cadi)  shall  be  acceler- 
ated by  a  series  of  centrifugal  pumps.  Booster  pumps 
are  sometimes  used  on  force  main.-  but  we  do  nol  re- 
member an  instance  of  their  use  on  gravity  mains.  In 
weighing  their  merits  foT  regular  service  their  capital 
and  operating  costs  would,  of  course,  have  to  be  put  in 
the  balance  with  like  figures  for  a  duplicate  or  triplicate 
main,  as  also  the  comparative  reliability  of  the  two  for 
uninterrupted  service  and  quick  repair  in  case  of  acci- 
dent. For  emergency  use  in  case  of  a  break  in  one  of  two 
or  more  gravity  supply  mains,  and  also  for  use  to  meet 
peak  loads,  daily  or  seasonal,  pending  the  construction  of 
a  new  supply  main,  booster  pumps  in  a  gravity  conduit 
might  sometimes  save  the  day. 


I©ec 


Llg 


Obviously  the  conversion  of  all  public  roads  into 
smooth-surfaced  pavements  is  neither  possible  nor  desir- 
able. When  the  total  amounl  of  money  available  for 
road  work  is  only  a  small  fraction  of  the  $5000  to  $20,- 
000  per  mile  necessary  for  a  permanent  mad  surface,  how 
can  that  money  best  be  expended? 

A  Canadian  farmer  answers  the  question,  in  the  To- 
ronto Globe,  as  follows : 

The  first  need  in  rebuilding  the  roads  of  the  country  is 
modern  bridges,  The  day  of  the  wooden  bridge  is  ever.  Old 
bridges  need  renewal  In  every  direction,  and  there  i  no  avail- 
able timber  with  which  to  replac<  them  The  farmer  depends 
on  thrashing  outfits  traveling  over  these  roads,  and  aci 
have  at  read  j  been  reported  In  which  engines  have  ' 
through  If  the  government  tins  money  to  spare  for  road 
building,  the  flrsl  grants  should  be  devoted  to  the  building 
and  maintaining  of  bridi 

The  suggestion  has  much  sound  reason  back  of  it.  The 
increasing  use  of  heavy  traction  engines,  farm  machinery 
ami  automobile  trucks  ba-  made  the  ordinary  highway 
bridge  one  of  the  weakesl  links  in  the  country  road  sys- 
tem. 

It  is  generally  agreed  thai  if  State  or  Federal  funds 
arc  to  be  expended  on  road  improvement,  especially  where 
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the  funds  are  raised  by  a  bond  issue,  they  should  be  so 
spent  as  to  achieve  some  permanent  result.  The  build- 
ing of  permanent  bridges  instead  of  short-lived  structures 
which  require  frequent  repairs  and  which  too  often  be- 
come dangerous  because  repairs  are  neglected,  is  one  of 
the  best  investments  of  money  for  road  improvement  that 
can  be  made. 

tro-mcdl®  ana  Al^sirls. 

The  bill  authorizing  the  construction  by  the  govern- 
ment of  railway  lines  in  Alaska,  which  has  passed  both 
houses  of  Congress  and  will  probably  be  a  law  by  the 
time  this  issue  of  Engineering  News  reaches  its  read- 
ers, can  be  paraphrased  in  very  few  words.  The  bill  em- 
powers the  President  of  the  United  States  to  do  prac- 
tically anything  he  pleases  in  order  to  build  railways  in 
Alaska  nut  more  than  1000  miles  in  extent  and  at  a  cost 
not  to  exceed  $35,000,000. 

While  one  purpose  of  the  railway  is  stated  to  be  the 
connection  of  one  or  more  of  the  Pacific  harbors  on  the 
southern  coast  of  Alaska  with  the  navigable  waters  of 
the  Yukon  and  with  the  Alaska  coal  fields,  other  clauses 
give  the  President  discretion  to  build  railways  in  Alaska 
wherever  he  deems  their  construction  is  justifiable 

The  Senate  bill  provided  that  the  President  could  em- 
ploy any  of  the  engineers  of  the  Army  and  any  engineers 
in  civil  life,  but  provided  that  any  civil  engineer  ap- 
pointed from  civil  life  at  a  salary  greater  than  $3000  per 
annum  should  be  appointed  with  the  advice  and  con- 
sent of  the  Senate.  The  House  bill  omits  all  such  details 
and  provides  that  the  President  may  employ  "such  offi- 
cers, agents  or  agencies  in  his  discretion  as  may  be 
oecessary  to  enable  him  to  carry  out  the  purposes  of  this 
act."  Under  this  broad  discretion  the  President  could, 
if  he  chose,  turn  over  the  entire  work  to  an  engineering 
or  contracting  firm.  It  is,  of  course,  entirely  unlikely 
that  any  Buch  action  would  be  taken.  It  is  to  be  hoped, 
however,  thai  the  discretion  invested  in  the  President 
may  i><  construed  broadly  enough  so  that  he  may  place 
the  wnik  in  charge  of  an  able  commission,  made  up  of 
men  of  such  experience  and  ability  that  the  work  may  be 
carried  out  in  an  efficient  and  businesslike  manner.  Un- 
ome  such  scheme  of  organization  is  adopted,  there 
is  danger  thai  the  work  will  be  tinned  over  to  one  of 
the  departments  where  efficiency  will  lie  strangled  with 
bureaucratic  red  tape  and  where  political  considerations 
will  Ke  ;i  .on -inn)   li;mdie:i|i  to  economy. 

Wh  le  authorizes  the   President   to  operate  as 

well  as  construe!  the  railway  through  an)  agency  be  may 

I    he  i-  also  aui  homed  bj   the  House  hill  in  lea  e  I  he 

railroad    after    complel for    terms    not    longer    than 

twenl 

\    i  Cong al    ideas  of  ac 

countii  i        in  the  House  hill,  where  ii   is  provided 

thai  any  tool-.  ..,  oi  other  property  belonging  to 

the   United   States  ami   used    in   the  construction  of  the 

Panama  Can;     oi  ovei ml  work  maj  lie  1 1  an 

'•  ■  in-    or   operating 

the  go  and  a"  i  Inn i/r  shall  be  made 

i    miioi eni  |  Congn      ha 

o    I  nil  I      I  he     \hi       .i    mill  'i,i,| 

to  i-i  ment  in  order 

to  iii.  .nil  ibute  to  the  1 1   i  of 


building  the  Alaska  railroad.  On  the  Panama  Canal 
work  the  most  careful  and  conscientious  accounting 
methods  have  been  in  use  from  the  beginning,  so  that 
the  final  complete  cost  of  the  canal  to  the  government 
might  be  accurately  determined.  The  cost  of  all  equip- 
ment purchased  has  been  included,  and  to  give  a  correct 
account  the  money  received  for  the  equipment  when  it 
is  finally  sold,  or  its  appraised  value  if  transferred  to 
some  other  government  work,  should  be  deducted  to  ob- 
tain the  complete  cost.  In  fact,  much  of  the  Panama 
equipment  has  already  been  >old. 

Under  the  clause  above  quoted,  however,  the  Panama 
Canal  appropriations,  the  appropriation  for  any  job  of 
river  and  harbor  work  in  the  United  States,  or  those  in 
connection  with  the  Ordnance  Department,  the  Bureau  of 
Docks  and  Yards  of  the  Navy,  or  of  any  other  govern- 
ment bureau  which  happens  to  have  tools  or  equipment 
on  hand  of  use  in  the  Alaska  railroad  work  could  be 
drawn  upon  for  the  purpose  of  building  the  railroad,  to 
the  value  of  the  tools  and  equipment  taken. 

It  is  to  be  hoped  that  this  clause  may  be  struck  out 
before  the  bill  emerges  from  conference,  for  such  con- 
fusion in  government  accounting  and  the  attempt  to 
make  the  Alaska  work  show  up  at  a  low  cost  which  is 
fictitious,  are  in  every  way  objectionable. 

A  Ball  &<a>  W<b&&<bt  Desigiraiinig 
E.ifiigpinieesf'S 

A  bill  was  introduced  in  Congress  on  Jan.  12  by  Con- 
gressman Oldfield,  Chairman  of  the  House  Committee 
on  Patents,  and  in  the  Senate  by  Senator  James,  Chair- 
man of  the  Senate  Committee  on  Patents,  which  seems  to 
us  to  threaten  serious  injury  to  the  engineering  profes- 
sion if  enacted. 

The  bill  (which  is  No.  11,321  on  the  House  files)  is 
entitled  "A  Bill  for  the  Registration  of  Designs,"  and 
its  object  is  to  provide  official  registration  in  the  Patent 
Office  for  original  designs  applied  to  any  manufactured 
product. 

The  bill  owes  its  origin  to  the  National  Design  Regis- 
tration League,  of  L309  Pace  St.,  Philadelphia,  an  organ- 
ization formed  to  secure  the  passage  of  this  legislation. 
The  President  of  the  League  is  P.  W.  Nelson,  President 
of  the  American  Type  Founders  Co.,  and  among  the 
members  of  the  Advisory  Committee  are  Charles  Chen- 
ey, the  silk  manufacturer;  John  S.  Holbrook,  of 
the  Gorham  Mfg.  Co.;  Geo.  II.  Barbour,  of  the  Michigan 
Stove  Co.,  and  Geo.  K.  Birge,  a  wall  paper  manufacturer 
of  Buffalo. 

Tl hjeel    of   the   lull    is   to   enable    the    producer   of  an 

original  design  to  secure  what  will  in  effect  be  the  equiv- 
alent of  a  copyrighl  upon  it.  so  that  he  or  Ins  assigns 
will  have  the  sole  right  to  its  use. 

It  is  alleged  thai  under  the  present  law  an  artist  or 
firm  which  produces  an  original  design  for  a  piece  of 
pottery,  silverware,  wall  papei .  i  loth,  lai  e,  hardv  are  oi 
an)  other  manufactured  materials,  has  no  property  righl 
in  his  design  and  it  may  be  immediately  copied  by  any 
i  <  1 1 1 1  pi  1 1  tor. 

There  is  very  likelj  reason  to  suppose  that  legislation 
to  give  some  protection  to  Buch  original  artistii  produc 
lions  would  he  advantageous.  The  merits  or  demerits 
of  thai  proposition  we  hill  uot  now  discuss.  Wha1  we 
do  wish  to  call  attenl ion  to  i    thai   the  Prt rs  of  this 
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1,  in  their  zeal  to  protect  original  designs  of  this  class, 
ve  gone  beyond  the  work  of  the  artistic  designer  and 
luded  the  work  of  the  designing  engineer.  The  essen- 
i  clauses  of  the  bill  read  as  follows: 

The  author  of  any   design,   original,   as  embodied  in   or  ap- 

ed   to  any  manufactured  product  of  an  art  or  trade,   or  his 

:signee,  may   register  such  design   in  the  United  States  Pat- 

.  t  Office  and  obtain  from  the  Commissioner  of  Patents  a  cer- 

icate  of  such   registration,   which   shall   be   prima   facie   evi- 

of   the   exclusive    right   of   the   registrant   and   his   legal 

liresentatives   and   assigns   to    use   said   design    embodied    in 

applied   to   said   manufactured    product   within    all   territory 

der   the  jurisdiction    of    the   United    States   of   America. 

S'JC.   2.      That  for   the   purposes   of  this  Act,   "design"   shall 

san    pattern,    shape,    form,    esthetic    or    artistic    appearance, 

ornamentation,   or  the  union   of  any  two  or  more  of  these 

Citures  embodied  in  or  applied  to  a  manufactured  product, 
t  shall  not  extend  to  functional  construction  or  arrange- 
nt  of  parts:  Provided,  however,  that  an  original  shape  or 
rm  of  a  functional  or  operative  part,  which  shape  or  form 
and  of  itself  contributes  no  mechanical  function  to  said 
t   may    be    the    subject    of   valid    design    registration    here- 


tad, : 


According  to  the  terms  of  the  bill  quoted  above,  there- 
ire,  a  design  may  be  registered  for  any  special  shape  or 
irm  of  any  manufactured  product  or  any  part  thereof. 
Here,  for  example,  is  a  manufacturer  who  puts  on  the 
arket  a  certain  machine.  He  can  register  the  shape 
hi.-h  he  adopts  for  the  separate  parts  of  the  machine 
nd  will  thereby  obtain  the  right  to  bring  a  suit  against 
nyone  else  who  makes  a  machine  part  of  the  shape  which 
e  has  registered.  Of  course,  if  the  party  sued  can  show 
:iat  machine  parts  of  the  same  shape  had  been  used  be- 
ore,  that  will  be  a  successful  defense  to  the  suit.  But 
us  it  seems  an  extremely  objectionable  thing  that  any 
erson  or  firm  should  be  given  by  law,  the  right  to  even 
laim  a  monopoly  in  any  feature  of  mechanical  design 
rare  original  invention  is  in  no  way  involved. 

The  bill  might  well  be  termed,  "A  bill  to  enable  the 

trongest  concerns  in  an  industry  to  drive  their  weaker 

petitors  out  of  business."    It  is  easy  to  see  how  such 

aw  could  be  utilized  to  this  end.     Suppose  a  concern 

18  manufacturing  automatic  scales,  for  example.     It  could 

oceed  at  once  to  register  the  shape  of  every  part  which 

fit   uses    in    its    machines.      It    is    of    small    consequence 

whether  the  shapes  so  registered  have  any  originality  in 

their  design.     Under  the  law  the  Patent  Office  is  obliged 

to  register  .-ill  designs  offered  without  investigation  as  to 

their   originality.      The   charge   for   such    registration   is 

trifling.     Only  $1    lor  a  three  years'  term,  $10  for  a  ten 

term,   and   $.'50   foi    a   twenty-year   term.      All    de- 

'■•■  ill    be    registered    originally,    without    doubt,   for 

the  shorter  term  as  the  law  provides  that  the  term  may  be 

ttti  nded  later  by  payment  of  the  difference  in  fees. 

By  the  payment   of  a   thousand  dollars  then,  a  manu- 
facturer   can    register    a    thousand    differenl    shapes    and 
patterns  of  the  parts  of  his  machines  or  other  products. 
<>l    these  certificates  of  registration    is,  accord- 
ing  to  the   bill,  "to   be   prima    facie   evidence   of   his   ex- 
■     right     to    use    this    registered    shape,    pattern    or 
in   all    territory    under   jurisdh  tion    of    the    United 

Truly,  what   a  weapon  to  hold  over  a  struggling  com- 
petitor * 

In  the  conviction  a  year  ago  of  officers  of  the  National 
ler  ( 'o.  on  the  charge  of  driving  out  of  busi- 
Ibeii    rival     b\    the   use  of  unfair  methods  of  com- 
ic it   wa<  shown  that   the  fash   Register  Co.  main 
loom   room"  through  which   they  escorted   the 
of  competing  companies  to  show  them  how  other 


concerns  who   had   tried  to  break  into   the  cash   register 
business    had    met    disaster. 

If  Congress  enacts  this  apparently  innocent  bill  for  the 
registration  of  original  dt signs,  we  may  expect  to  see  the 
Federal  courts  converted  into  most  effective  "gloom 
rooms."  Any  concern  which  seeks  by  unfair  means  to  in- 
jure its  competitors  can  easily  bring  suits  by  the  dozen 
or  the  hundred  against  such  competitors  for  infringe- 
ment of  its  designs;  and  will  be  thus  aided  with  the  pro- 
cesses of  law  to  prove  to  its  rivals  the  dangers  of  "buck- 
ing the  trust." 

Nor  is  the  mechanical  engineer  and  machine  builder 
alone  affected  by  this  proposed  law.  "Manufactured 
product,"  the  term  used  in  the  bill,  is  broad  enough  to 
(over  many  things  with  which  the  civil  engineer  has  to 
do.  There  is  trouble  already  among  engineers  engaged 
in  bridge  design  because  certain  patents  have  been  issued 
on  concrete  construction  which  are  claimed  to  be  void  for 
lack  of  novelty,  but  which  yet  stand  as  a  barrier  in  the 
way  of  the  independent  bridge  designer  who  has  no 
money  with  which  to  defend  a  patent  infringement  suit, 
no  matter  how  weak  the  patent  on  which  the  suit  is 
brought. 

But  with  this  Design  Registration  bill  a  law,  there 
would  be  thousands  of  designs  registered  for  every  part 
and  piece  of  a  concrete  bridge  and  a  steel  bridge:  for  con- 
crete sidewalks  and  retaining-walls,  for  dams  and  con- 
duits and  docks,  for  every  line  of  manufactured  product 
made  under  civil  engineers'  direction  and  for  every  tool 
used  by  civil  engineers. 

It  may  be  said  that  reputable  concerns  with  upright 
management  would  not  adopt  such  methods:  that  they 
would  only  take  out  design  registration  on  work  of  real 
originality  deserving  such  protection.  But  if  such  con- 
cerns would  not  misuse  such  a  lav  they  have  plenty  of 
competitors  who  would  do  so.  What  an  opportunity  for 
the  promoter  of  blackmailing  litigation  and  for  the  fra- 
ternity of  ambulance-chasing  lawyers  to  be  able  to  obtain 
at  the  small  price  of  a  dollar,  a  document  giving  them 
the  right  to  bring  a  suit  in  the  Federal  Court  for  in- 
fringement with  a  claim  for  large  damages! 

Rut  the  argument  may  he  made  that  there  is  a  real 
need  for  such  a  law  to  protect  original  work  by  the  de 
signing  engineer.  A  concern  spends  a  considerable  sum 
for  example  on  the  design  .if  a  new  machine  or  material, 
in  which  there  is  nothing  of  such  absolute  novelty  that  a 
valid  patent  could  he  obtained,  and  which  has  yet  in- 
volved a  large  cost  to  produce.  Any  rival  linn  can  make 
an  exact  reproduction  of  this  nun  bine  or  product  as  soon 
as  it-  market  value  is  demonstrated.  It  is  urged  that  the 
firm  spending  money  for  such  original  design  should  have 
some  protection  against  such  copying. 

It  may  b('  freely  admitted  that  such  copying  doe- 
occur,  and   that   there   is  more  or   less  injustice   in   it:   bill 

let  us  not  forget  thai  the  attempt  of  which  we  see  so 
much  nowaday-,  to  remedy  each  and  every  evil  under 
the  sun  by  the  paS8age  of  legislation  is  bound  to  result 
in  failure  from  the  very  nature  of  things. 

There  arc  many  case-  where  it  is  truly  far  "better  to 
hear  ih,'  ill-  we  have,  than  il\  to  others  that  we  know 
not  of." 

Ii  is  far  better  for  civil  and  mechanical  engineers  and 
tor  (be  manufacturers  doing  business  in  this  field  to 
leave  the  arl  of  mechanical   design    free  and  open.  While, 

as  we  have  pointed  out  above,  the  great  concerns  might 
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make  use  of  the  proposed  law  to  crush  their  competitors, 
they  might  also  find  that  it  would  prove  a  two-edged 
Bword.  Their  own  designing  staff  would  find  themselves 
hampered  at  every  turn,  and  the  defense  of  .suits  brought 
by  more  or  less  unprincipled  blackmailers  might  involve 
heavy  expense.  Whatever  else  may  be  done  with  the 
pending  bill,  therefore,  we  hope  that  it  may  at  least  be 
so  amended  as  to  confine  it  solely  to  artistic  designs. 
There  is  no  apparent  reason  why  any  other  designs  in- 
volve such  originality  or  expense  in  production  that  the 


grant  of  a  monopoly  of  their  use  for  three  or   leu 
twenty  years  can  be  in  any  way  defended. 

It  is  especially  noteworthy  that  Chairman  Oldfiei 
who  introduced  the  bill  in  the  House,  is  the  sponsor  lj 
the  radical  measures  introduced  in  the  last  Congress 
emasculate  the  system  of  granting  patents  on  inventioil 
But  the  abuses  against  which  that  legislation  was  aim! 
would  be  increased  a  hundredfold  under  such  legislan 
as  that  contained  in  the  pending  bill.  Certainly  ;i  HI 
gress  which  is  attacking  trusts  and  monopolies  so  vigdj 
ously  ought  not  to  enact  such  a  measure. 
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IR.eEg'ftSv©  Csipsi.ciftn©s  ©f  Him&©tr~ 
c@p&iifi\||  §>ew©TPS9  Puasimpiiimgl 

Sir — W.  IT.  Dittoe,  chid'  engineer  of  the  State  Board 
of  Health  of  Ohio,  inquires  in  your  issue  of  Feb.  12 
whether  the  capacity  of  interceptors  should  not  be  lim- 
ited to  the  ultimate  maximum  dry-weather  flow  of  sew- 
age to  be  pumped  ami  treated,  and  the  capacity  of  the 
pumping  ami  treatment  plants  he  made  sufficient  for  the 
maximum  flow  of  the  interceptors  "thus  determined"  and 
enlarged  as  the  tributary  population  increases  until  the 
ultimate  population  is  reached. 

In  the  opinion  of  the  writer  the  entire  plant  should 
he  designed  with  the  maximum  ultimate  demands  that 
may  be  made  on  it  kept  in  view,  but  this  does  not  mean 
that  it  should  all  he  constructed  in  the  beginning. 

A-  to  the  interceptor,  it  is  customary  to  build  this  of 

the   ultimate  capacity,   or  at    least    sufficient   for  a   long 

term  of  year-,  because  differences  in  diameter  affect  the 

cosl    to  a   much   less  extent   than  does  duplication  of  the 

work;  but    where  the    ultimate   sewage   How    is   in    much 

,,r   v.  here   the  accumulated    fixed   charges   for  the 

larger  interceptor  would  exceed   the  cost  of  duplication 

ii    iime  this  i>  required    (due  regard  being  given  to 

in, I,,  a-  affecting  i  osts  of  excavation  and 

pumping)   then   ii   is  hciicr  to  construct   the.  interceptor 

Of  a    capacity   Millicicnl    for   a    moderate   term    of  years   ill 

sei  ond  line  to  he  buill  when  required. 
Such  a  cm  e  '    of  .   tic.  ml  advantage  where  a  great  in- 
in  flow  i>  expected  in  the  future,  a-  provision  lor 
adequate    elocities  during  the  earlj  years  of  use  can  he 
more   readily    provided    b     the   Bmaller-sized    sewer,  al- 
ii tin-  difficulty  may  often  be  mei  l>\  a  special  de- 
f  the  invert  to  adapt  ii  to  the  minimum  flow.     Yd 

another  case  is  v  ai  oi  the  greai  size  ulti 

red,  ii    i  ere    he  i  to  con  i  rucl  two  conduits. 

In    this  case,   il    would,  of  com    e,   he   unwise   to   huihl    more 

than  one  at  the  outsel       \    m  ml  propo  ition,  how 

■   to  put  in  1  he  intercep 

oi   all  of  the   maximum  caps         required  bj 

rore  :''"  to  50  year    al 

\l  r.  |  nitoe  inquires  «  hetl  ei  .alio  pro 

vide  a  capacity   for  the  intercept! wer  m  •<•<      oi 

lo   he   pumped    and    treated."       I  n     i 

ue  ;  hut  in  the  hi  i  place  a  .  ertain 


margin — say  25  or  30% — is  usually  allowed  in  sanita 
sewers  to  provide  against  extreme  unforeseen  fluctuatio 
that  might  produce  an  undesirable  internal  pressure  i 
the  sewer  barrel  and  cause  a  backing  up  of  the  sewa] 
into  basements ;  and  a  further  allowance  may  sometim 
be  sanctioned  in  view  of  the  unknown  character  of  futu 
development  in  the  tributary  territory.  A  few  lar; 
hotels  or  office  buildings  might  render  a  sewer  desigm 
on  too  narrow  a  margin  entirely  inadequate.  For  the 
reasons  the  size  should  not  be  too  restricted. 

When  if  comes  to  pumping  and  treatment  plants  t 
case  is  different,  as  these  may  be  installed  by  units  at 
cost  not  great! v  in  excess  of  complete  initial  constructu 
— usually  at  a  very  materia!  saving  in  fixed  charges.  B 
in  these  cases  it  is  usually  best  to  secure  land  sufficiei 
to  fully  cover  future  requirements,  as  this  expense  nm 
be  met  sooner  or  later  and  in  all  probability  will  amoui 
to  less  now  than  hereafter. 

Kenneth  Ai.len, 

Engineer,  Metropolitan  Seweraafc  Commission  of  N'e 
York. 

17  Battery  Place,  New  York  City,  Feb.  16,  L914. 


Tlhx©  Ptpellninriliaas'y   Eiav©sftii{g>a<tfl©i» 
of  ftlhe  §>ft©ia^  Raves3  Damn 
FcswjjiadlaftnoKti 

Sir — In  your  issue  of   Feb.    12,   L91  I.  you   published 
letter  iii  which  I  explained  my  connection  with  the  Stol 

River    Dam.      Since   then    there   have   been    published    tw 

statements  which  I  would  like  to  correct. 

In  a  Bulletin  on  "The  Facts  as  to  the  Blowoul  undo 
i he  Stony  River  Ham,  al  Dobbin,  W.  Va.,"  jusi  issue 
by  the  Ambursen  Co.,  of  Boston,  the  statemenl  is  mad 
that  .Mr.  Ambursen,  the  engineers  of  the  owner,  an 
myself  as   Consulting    Engineer,   visited   the  site  of  tb 

dam.    early    in     April.     1912,    and    examined    joinll\     th 
lest    pits, 

I  am  informed  thai  the  Quebei    Streams  Commissid 

has    a    reporl    on    the    partial    failure    of    the    Slon\     Rive 

Dam,  iii  which  the  engineers  menti d  above  ami  mysel 

iri     aid  to  have  mei   al   the  dare  during  the  construi 
lion   and   lo   have  determined   the  depth   to   which   th 

.  iiloll     fl  al  I    u  a      lo    he    hilill. 

Both  of  these  statemenl    are  absolutely   incorrect.    . 


* -l.il 
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Jited  the  site  of  the  clam  only  once  and  that  was  in  the 

111  of  1911,  about  six  months  before  the  construction 

Js  begun.     R.   P.   BIoss.   the   engineer   of   the   owners, 

Js  the  only  person  who  accompanied  me. 

3ased  upon  the  indications  of  the  test  pits  and  borings, 

Bloss  and  I  prepared  a  plan  to  be  submitted  to  bid- 

s,  showing  the  probable  depth  of  the  cutoff  wall,  which 

to  be  7  ft.  at  the  ends  and   10  ft.  when  the  depth 

the  water  became  25  ft.,  and  was  to  be  carried  down 

rock  in  the  center  of  the  valley.     The  actual  depth  of 

wall   had,   of  course,   to  be   determined   during  the 

instruction.     At  each  end  of  the  dam  we  showed  sheet 

|  As  actually  built,  the  cutoff  wall  was  made  only  5  ft. 
low  the  floor  of  the  dam  for  about  200  ft.  and  then 
rried  down  to  rock.     Xo  sheet  piling  was  used,  on  ac- 
bunt  of  difficulty  in   driving. 

I  The  final  plans  for  the  dam,  prepared  by  the  Ambursen 
npany  were  never  submitted  to  me  and  my  services 
ed  before  the  construction  was  begun. 

Edward  Wegmann. 
New  York,  Feb.  22,  1914. 

TIh\e   Inly  discern  lies  ©f  Caima! 


ir — Some  time  ago  I  called  your  attention  to  an 
meous  statement  in  your  columns  (which  I  later 
ed  had  been  copied  from  The  Canal  Record,  in  re- 
d  to  the  effect  of  the  presence  of  a  boat  in  a  lock 
ruber  upon  the  quantity  of  water  consumed  in  filling 
r  emptying  the  chamber.* 

Quite  a  number  of  inquiries  have  since  come  to  me  for 
n  explanation  as  to  how  it  can  be  that  the  boat  makes 
o  difference  in  the  quantity  of  water  consumed.  The 
contrary  view  is  so  plausible  at  first  thought  that  it  is 
easy  to  become  confused.  Moreover,  there  are  certain 
features  of  the  passage  of  boats  through  locks  in  which 
the  size  does  make  a  difference  in  the  consumption  of 
water,  and  failure  to  differentiate  cases  properly  doubt- 
less adds  to  the  perplexities  of  the  question.  It  may  be 
of  service  to  those  of  your  readers  who  find  difficulty  in 
getting  a  clear  conception  of  the  problem  to  present  the 
Blowing  analysis : 

Referring  to  the  accompanying  sketch, 
I-  i   Q  lie  quantity  of  water  in  lock  chamber  when  filled 

to  higher  level. 
Lei    '/    be  quantity  of  water  in   lock   (handier  when    filled 

to  lower  level. 
Lei    /'.  /",  P"  be  the  prisms  of  lift,  or  the  difference  in 
quantity  of  water  in  l()rk  chamber  between  higher 
ami  tower  levels. 
Lei    /'.  •/.  etc.,  lie  the  displacement  of  boats  of  different 

■ten  in   ( l  ) 

P     =Q-q 
In 

/"  iV        D)         (q        l»=Q 

In    (3) 

/'"       (Q       d)       {q—  d)=Q 
on. 
|Tha1  is,  the  value  of  l>.  */,  etc.,  makes  no  difference  in  the 
value  .it  /'.  a  com  Mi-inn  which  is  graphically  obvious 
from  a  comparison  of  the  -bailed  portions  in   Pigs. 

It!.   1913,   p.    781,    in,!   Nov    ,;. 


-q  =  P 

—  q  =  P    and 


1,  2  and  3,  which  are  manifestly  equal  to  one  an- 
other. Therefore,  the  presence  or  absence  of  a  boat, 
or  the  magnitude  of  its  displacement,  makes  no  dif- 
ference in  the  quantity  of  water  required  to  be  in- 
troduced iuto,  or  withdrawn  from,  a  lock  chamber  to 
change  the  surface  from  one  level  to  another. 


But  if  it  is  a  question  of  the  quantity  of  water  which 
is  transferred  from  the  upper  to  the  lower  pool  in  pass- 
ing a  boat  through  a  lock,  the  size  of  the  boat  does  make 
a  difference.  A  little  analysis  will  show  that  a  descend- 
ing boat  causes  a  transfer  of  water  from  the  upper  to  the 
lower  pool  equal  to  P-D,  P-d,  etc.  The  larger  the  boat, 
therefore,  the  smaller  the  transfer  of  water. 

If  D  becomes  as  large  as  P,  there  would  be  no  transfer 
at  all,  and  if  larger,  the  transfer  would  actually  be  nega- 
tive; that  is,  it  would  be  from  the  lower  to  the  higher 
level  ;  and  under  this  hypothesis  the  movement  of  boats 
downstream  exclusively  would  result  in  a  flow  of  water 
upstream.  This  anomaly,  however,  is  i  E  the  very  rarest 
occurrence,  for  almost  always  P  is  greater  than  D.  But 
occasions  do  arise  in  locks  designed  for  the  passage  of 
rapids  on  rivers  where  in  flood  time  the  difference  of 
level  between  the  upper  and  lower  pools  so  nearly  disap- 
pears that  P  may  actually  be  smaller  than  7>. 

In  the  case  of  upstream  passage,  the  transfer  of  water, 
as  will  readily  be  seen,  is  P  +  T),  P  -f-  d,  etc.  From 
this,  it  appears  that  the  quantity  of  water  consumed  in 
passing  a  boat  up  increases  with  the  size  of  the  boat.  If 
the  number  of  passages  up  equals  the  number  of  passages 
down  for  any  -ize  of  boat  (the  normal  condition,  if  a 
considerable  length  of  time  is  considered),  I>,  J.  etc..  on 
upbound  traffic  balsu If  these  quantities  on  down- 
bound  traffic,  and  thus  again  the  size  of  the  boat  makes 
no  practical  difference. 

II.  M.  Chittenden. 

843   Central    Bldg.,   Seattle.  Wash..  .Ian.   28,    1!»11. 


A  Quaesttioira  ©m\  ana  S^aunmSimsittioini 
Quaesftioim 

Sir— An  examination  for  the  position  0f  Superintend- 
ent of  Construction,  Department  of  Highways,  was  held 
mmei  by  the  New  York  State  Civil  Service  Com- 
mission.    The  following  is  one  of  the  examination  ques- 
tions : 

lime  that  an  old  highway  bridge  truss,  span  16  it.  sot 
en  masonry  abutments  with  Boor  10  ft.  above  stream  bed.  had 
been   washed  out   iii  a  freshet 

Making  any   further  assumptions  needed,   prepare  an  estl- 
thlg   bridge   bj    a   6x6-ft.   culvert.     Include 
considerable    Item    that    would    affect    the   .-est    ,,• 

terlals   and    wort;. 

1    coin  In  led    thai    this    problem   had   been   given   to   de- 
termine the  practical  common  sense  of  the  applicants  and 
so  made  a  rough,  liberal  estimate,  including  road  r< 
and  all  other  considerable  items  of  expense  which  would 
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be  involved.     To  this  estimate  I  appended  a  statement 
substantially  as  follows: 

To  the  foregoing  amount  there  should  be  added  a  sum  of 
money  which,  when  capitalized  at  4%,  would  produce  an 
annual  interest  equal  to  the  above  amount,  since  the  culvert 
would  have  to  be  replaced  annually.  In  other  words,  this  is 
a  ridiculous  problem.  Instead  of  replacing  a  35-ft.  truss  span 
with  a  6x0-ft.  culvert,  a  longer  truss  or  girder  span  should 
be   provided. 

After  the  examination  papers  had  been  graded,  1  found 
that  I  received  a  bare  passing  mark  on  this  question.  An 
inquiry  brought  'forth  the  reply  that  the  estimated  cost 
was  too  high.  The  representative  of  the  Civil  Service 
Commission,  when  interviewed,  defended  the  problem  as 
being  entirely  practical,  stating  that  it  was  easily  conceiv- 
able that  the  masonry  abutments  of  a  bridge  might  have 
been  undermined  in  a  freshet  which  could  be  taken  care 
of  by  the  proposed  6x6-ft.  culvert. 

I.  however,  am  so  obtuse  that  I  cannot  conceive  how 
a  stream  which  will  destroy  a  bridge  under  which  it 
passes  will  flow  safely  through  an  opening  having  approx- 
imately one-tenth  of  the  cross-sectional  area  provided 
for  the  original  structure. 

"Subscriber." 

Albany.  X.  Y.,  Feb.  19,  1914. 

[It  is  true  that  county  highway  bridges  sometimes  have 
tli.ii'  abutments  undermined  by  a  freshet  not  high  enough 
to  reach  the  bridge  itself.  But  to  replace  a  35-ft.  bridge 
span  by  a  6x6-ft.  culvert  means  that  the  culvert  would 
flow  full  when  the  stream  under  the  bridge  was  only  a 
loot  deep.  It  is  not  at  all  strange  that  those  taking  the 
examination  thought  there  was  some  catch  in  the  ques- 
tion.—  Ed.  I 

Tlhie  Autoclave  Tes&  H©&  Hew 

Sir— In  your  issue  of  Feb.  19,  1914,  p.  42fi,  there  is  a 
reprinl  of  H.  J.  Force's  patent  on  the  autoclave  test  for 
cement. 

This  method  of  testing  cement  was  thoroughly  tried 
out  iii  Germany  in  the  years  ls>?-">  to  1896,  and  the  Ger- 
man cement  literature  of  these  years  has  many  discus- 
sions  pertaining  to  the  advisability  of  incorporating  this 
te-i  in  the  specifications  of  the  Verein  Deutscher  Port- 
bind  Cementfabrikanten.  A  patent  was  issued  to  Dr. 
Michaelis,  Oct.  -V  IH8i"»,  which  he  termed  his  high  pres 
team  te-t.  I'.v  this  test  briquettes,  neat  and  1  to  3 
sand  were  subjected  to  '.'I  hour-  curing  in  a  damp  closet, 
then  to  steam  pressures  varying  from  10  to  30  atmos 
pheres.  I>r.  BrdmengeT  broughl  forward  about  the  same 
time  his  high  pressure  boiling  test  which  was  differenl 
from  the  former  onlj  in  placing  the  briquettes  in  water 
and  then  subjecting  them  to  the  pressures  given  above. 

In   1898,  this  te-t  wae  in  use  in  the  laboratories  of  the 
Wolverine  Portland  Cemenl  <'o..  and  is  probably  still  in 
ii-c   there,   all   cements   before  shipment    being   required 
uri   b   I 
hi.  0         Gerlach  d  this  teal  in  Germany, 

instituted  this  method  of  testing  in  this  country  and  is 
line.  '  hie  for  man',  i  cm,  nt   laboratories  in  the 

State     being  equipped  with   apparal i    high 

■    in  i,   i  of  briquettes,  the  tesl 
out  foi  i      lerated  tensile  strengths.    The 

i sed  in  the  containers  i  aried 

from  90  to  100  lb.     The  pi mo  i   in  use  in  Ger 

n  the  pei  i(  d    I  "■     ai  ied  from  three  to 

I     mindustrie  Zeitun  ■  "  1893, 


p.  898,  also  "Thonindustrie  Zeitung,"  L892,  p.  331.    Tl; 
article  states : 

It  is  proposed  to  carry  out  the  test  for  soundness  not 
cold  water  and  not  in  hot  water,  but  to  carry  it  out  by  i 
use  of  high  pressure,  using  from  three  to  twenty  atmospher! 
Dr.  Erdmenger  asserts  that  with  this  test  every  failing 
the  cement  can  be  uncovered  which  is  directly  due  to  tH 
presence  of  free  lime  or  lime  not  combined  with  silica 
magnesia. 

After  a  number  of  years  of  discussion  this  test  was  i 
jected  by  the  Verein  Deutscher  Portland  Cementfabri 
anten  as  being  inconclusive  and  liable  to  cause  the  rejt 
tion  of  sound  cement.  Dr.  Michaelis  advocated  the  i 
jection  of  such  a  test  largely  on  the  ground  of  the  chei 
ical  reactions  occuring  at  these  pressures  and  atim 
pheres  being  unlike  anything  occurring  in  nature 
masses  of  portland  cement  concrete. 

H.  E.  Brown. 

52  East  41st  St.,  Xew  York  City. 
Feb.  24,  1914. 

[In   view  of  the   above   information,   more  or  less 
which  has  long  been  known  to  cement  experts,  it  has  b« 
suggested  that  Mr.  Force  could  not  get  a  patent  on  tl 
autoclave  test.     This  reminds  us  of  an  incident  in  coi 
nection  with  the  recent  impeachment  of  Gov.  Sulzer, 
Xew  York.     In  the  investigation   prior  to  bringing  tl 
impeachment    charges,    the    Xew    York    Assembly    sun 
moned  as  a  witness  one  Garrison,  a  former   New  Ym 
City  newspaper  reporter  who  had  been  unofficially  actii 
as  press  agent  for  the  Governor.     Mr.  Garrison  had 
very     limited     respect     for     the     august     Assembly     ai 
promptly  and   conclusively   refused  to  answer  a   numbi 
of  leading  questions  put  by  the  Counsel  in  charge  of  tl 
investigation.    This  refusal  so  offended  the  Assembly  ths 
it  took  advantage  of  its  then  judicial  nature  and  hande 
him    over    to    the    warden    of    the    Albany    prison    undt 
charge  of  contempt  of  court.     After  he  bad  been   the] 
for  about  three  days,  in  precisely  the  same  condition,  s 
far  as  his  personal  comfort  was  concerned,  as  though  h 
had   been   caught   in   the  act  of  burglary,   he   received 
telegram  from  his  fellow  reporters  in  New  York.     It  rea 
"They  can't  put  you   in  jail    for  that." 

It  is,  however,  one  thing  to  obtain  a  patent  for  a 
alleged  new  invention  and  another  anil  very  differen 
thing  to  sustain  the  validity  of  the  patent  in  court  m  a 
infringement  suit.  Interested  readers  should  carefull; 
study  the  two  brief  claims  in  Mr.  Force's  patent.  Tb 
first  i-  lor  a  method  consisting  in  boiling  cemenl  tefi 
pieces  at  a  pressure  in  excess  of  50  lb.  per  sq.in.  TH 
second  is  for  a  method  consisting  in  boiling  them  mule 
a  pressure  approximating  285  lb.  per  sq.in.  If  thesi 
methods  are  not    Qovel,  the  patent    is   iinalid.      Kn.| 

(CoitinilhflBaedl  IBeiadlnini^  annas  (C<n>inn\- 
pipessnoini  ninx  DerrncM  Booirmxs 

Sir     In  your  issue  of  Feb.   I",  E.  Godfrey  presents  i 

thod  of  computing  the  maximum  sires-   in  a  derrick 

1 m     uhject   to  dircd  compression  ami  bending  due  Q 

-    i    weight,  which  takes  into  aoconnl  the  effeci  "f  d 
(lection,     A  simpler  method  of  arriving  at  this  stress  ij 
as  follows : 

Let 

II'       the  weighl  of  the  I n ; 

/' =  tb.'  compressive  load,  applied  centrally  ai  He' 

end 
/,      ibe  length  of  the  I m: 
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M  =  the  total  bending  moment  at  the  middle ; 

A  =  the  total  deflection  at  the  middle,  supposing 
the  boom  to  have  been  straight  in  the  begin- 
ning. 


rhen 


M 


WL 

8 


+  PJ 


Assuming,  as  Mr.  Godfrey  does,  that  the  boom  in  de- 
fleeting  takes  the  form  of  a  parabola,  it  follows  that  the 
bending  moment  due  to  the  compressive  load  has  a  para- 
bolic distribution  along  the  boom,  the  same  as  the  mo- 
ment due  to  its  own  weight.     We  may  therefore  write 
^5  ML* 
~  -18  El 
and,  substituting  this  value  above 

WL      bPML* 
~  ~8~  +     48  EI 
From  this  we  derive  by  simple  algebraic  transformation 
WL 


1/ 


With   J/  determined 
only  the  familiar 


ttu 


b  PL* 
HE  I 

rest  of  the  process  involve? 


/' 


P      Mc 

.1  ^    / 

Working  through  Mr.  Godfrey's  numerical  example 
with  the  aid  of  the  above  formula,  I  check  with  him  ex- 
actly provided  be  used  for  E  a  value  of  1,500,000  lb.  per 
sq.in. 

It  is  worth  while  to  note  the  connection  between  the 
formula  derived  above  and  Euler's  formula.  Suppose 
P  increases  until  the  denominator  in  the  above  formula 
becomes  zero;  i.e.,  until 

8~  r, /■;/ 

Then 

48^7  _  9.0  El 
ITU  =       L* 
Killer's  formula  is 

z*El      9.8/!  El 
/.-  //- 

The  dose  agreement  noted  is  sufficient  justification  of 
the  assumption  for  all  practical  purposes  of  a  parabolic 
deflection  curve  adopted  by  Mr.  Godfrey. 

John  I!.  Nichols. 
Cambridge,  Mass..  Feb.  83,  L91  I. 
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SellT«=A<c&iiin\gg   Dry   Reservoirs 
IPHoodl  Pireveirsftioirs 

Sir — -As  a  method  of  controlling  Hoods  in  our  north- 
era  streams  the  self-acting  dry  reservoir  Bystem  seems  to 
be  the  mosl  adequate  for  efficienl  control  and  durability 
and  i-  leasl  objectionable  during  the  low-water  period. 

Sin  b  reservoirs  should  be  buill  as  near  the  source  of 

lb.     rr.ei-    as    practicable,    (bus    >; i \  i n tz    protection    to    all 

until  this  Bystem  gives  way  to  the  present  levee  method; 
which  has  given  good  satisfaction  on  the  lower  Missise 
ippi  for  manj  years,  and  which  is  the  only  method  thai 

cai i rol  H Is  in  thai  pari  of  the  valley. 

Bj  self-acting  dry  reservoirs,  I  mean  a  reservoir  thai 


is  never  entirely  closed  and  will  empty  itself  at  a  certain 
calculated  rate  of  flow  without  the  aid  of  man  or  machin- 
ery, and  will,  in  a  calculated  time,  empty  itself  and  leave 
the  area  occupied  by  the  water  from  flood  storms  dry 
and  ready  for  a  return  of  the  same  conditions. 

The  necessity  for  self-acting  reservoirs  arises  out  of 
the  uncertainty  of  man  to  perforin  public  duties  during 
times  of  great  storm-.  Machinery  should  not  be  de- 
pended on  because  of  the  possibility  of  it  being  out  of 
repair  when  needed  and  the  time  necesarily  required  to 
make  changes,  and  the  uncertainty  as  to  the  quantity  of 
water  each  operator  would  release,  when  possibly  in  an 
excited  mental   condition. 

The  dams  for  self-acting  reservoirs  should  be  built  so 
high  that  the  water  from  any  of  the  great  floods  on  rec- 
ord would  not  till  them  to  more  than  75%  of  their  ca- 
pacity, thus  leaving  a  safe  margin  for  a  greater  runoff 
than  any  yet  recorded. 

As  regards  safety  and  cost  of  repair,  the  dams  form- 
ing self-acting  reservoirs  would  be  superior  to  levees  for 
flood  protection,  with  their  great  length  and  the  many 
dangers  to  which  they  are  subjected. 

H.  E.  F. 


Sir — As  Congress  is  now  debating  the  spending  of 
$25,000,000  a  year  by  the  national  government  in  aid  of 
road  building  throughout  the  country,  this  seems  a  proper 
time  to  present  some  data  not  heretofore  published  ex- 
cept in  a  scattered  way  as  to  the  actual  degree  of  bad- 
ness of  unimproved  roads — exaggeration  eliminated  so 
far  as  possible. 

In  the  book  on  Public  Roads,  issued  by  the  Missouri 
Bureau  of  Geology  and  Mines,  published  Feb.  15,  1907, 
Chapter  VII,  p.  102,  is  a  table  showing  the  condition  of 
Missouri  post  roads  in  1906.  In  answer  to  the  question, 
"How  many  days  in  the  year  are  the  roads  'impassable'?" 
reports  from  100  rural-mail  carriers  averaged  by  the 
writer  give  29  days  a  year.  If  these  reports  are  biassed, 
the  bias  is  likely  to  be  adverse — strongly  adverse — to  the 
unimproved  roads:  and  97.5$  of  the  roads  of  the  state 
are  unimproved  according  to  same  book.  For  in  inter- 
preting the  word  "impassable"  the  carrier  is  likely  to 
construe  it  not  literally  but  as  meaning  bad  or  verj 
bad. 

Now  if  those  whose  bias  is  likely  to  be  against  the  ex- 
isting roads  report  them  as  being,  we  will  say.  quite  bad 
only  29  day-  m  the  year,  is  aol  the  offhand  statement 
thai  the  roads  are  bad  si\  months  in  the  year  an  exag 
geration,  and  the  assertion  thai  they  are  utterly  bad  the 
whole  year  round   still   further   from   the  truth? 

In  yesterday's  daily  paper  (Feb.  6)  is  an  Associated 
Press  dispatch  from  Antwerp,  Belgium,  giving  statistics 
of  the   increase  of  the   national   debt-  o(  the  world,  which 

stales  thai  those  debts  have  increased  sixfold  in  the  lasi 

century. 

Is  not  this  of  significance  when  proposals  to  spend  $25 
000,000  a  year  on  roads  1>\  the  national  governmenl  (be- 
sides "bat   the  Btates  and  counties  spend)   are  under  dis- 
cussion ? 

The  writer  ha8  just  returned  from  a  20-mile  trip  over 
mud  roads  in  this  state  (Tennessee).  The  roads  were 
lud.  I  grant,  but  not  so  extremeh  bad  bul  thai  we  could 
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get  along  and  trot  the  horses  a  good  part  of  the  time ;  and 
this  is  mid-winter  when  roads  arc  worst. 

Let  the  truth  without  exaggeration  either  way  be  told 
about  our  had  roads — and  also  about  our  "good  roads," 
which  after  being  built  only  3  or  4  years  are  giving  out 
and  o'oing  to  pieces. 

A.  P.  C. 

Nashville,  Term.,  Feb.  7,  1914. 

Coffimpuaftaia'g  Defaces  for  Asthr©= 
iraoffiffiical  Pirolblleinms 

Sir — It  is  obvious  from  the  description  of  the  "Mechan- 
ical Navigator,"  in  Engineering  News,  of  Jan.  22,  that 
it  is  a  combination  of  the  well  known  solar  attachment 
and  the  ordinary  engineers'  transit,  recalling  the  ordinary 
attachment  riding  on  the  transit  telescope,  when  the 
telescope  is  pointing  due  south,  while  the  solar  is  pointing 
at  the  Min,  and  comparing  this  to  the  illustrations  of  the 
"Navigator,"  the  similarity  becomes  evident. 

Thus,  "plane  A"  corresponds  to  the  equatorial  plane  in 
which  the  transit  telescope  lies,  the  angles  in  this  plane 
being  measured  by  an  hour  disk,  usually  found  in  the 
old-style  solars:  the  ■'hour  circles  R  and  B'"  correspond 
to  ares  on  the  solar  drawn  from  the  tip  of  the  solar,  which 
points  due  north,  to  the 'hour  disk;  these  arcs  are  not 
usually  built,  being  unnecessary.  The  arcs  "G  and  G" 
correspond  to  the  ordinary  vertical  arc  of  the  transit; 
"D"  corn-ponds  to  the  ordinary  horizontal  arc  of  the 
transit. 

The  only  basic  point  of  difference  is  that  in  the  "Navi- 
gator"   the    Bxed    elements   are   the   equatorial    and   the 
north  pole,  while  in  the  surveyor's  transit  with  solar  at- 
tachment the  Bxed  elements  are  the  horizontal  plane  and 
the  zenith.     Because  of  this  difference  the  transit  is  cap- 
able of  both  measuring  and  ((imputing,  while  the  "Navi- 
■  "  can  only  compute  the  spherical  triangle. 
For  the  mere  mechanical  computation  of  the  triangle 
this   ingenious   machine,  aboul    I    cu.ft.   in   volume,  and 
$2400  in  cost,  appear;    to  the  writer  a   reductio  ad  ah- 
■,,,.    The  problem  solved,  as  an  example,  in  your  de- 
scription of  the  "Navigator"   is  solved   a>  accurately  or 
more  so,  on  the  "Meridiograph,"*  which  is  only  a  7-in. 
disk,  and  not  much  thicker  than  a  piece  of  cardboard,  by 
ting  for  apparent  time,  by  a  double  setting  tor 
azimuth     as  rapidly  as  the  reading  of  a  slide-rule. 

Instruments  such  as  the  solar  or  the  "Navigator"  con- 

Ii    i  analysis,  of  seven  axes,  standing  on 

end  and  rotating  » ith  refi  rem  i    to  each  other,  I  be  angles 

aid  off  equal   to  I  he  altitude, 

latil  ude,  hour  angle,  azimuth,  declination,  and  90°.  The 

thesi     ixi      i  itate  are  onlj   a   Few   inches 

long,     High  mi  ■  hanii  a id  to  adjusi   the  axes 

i  fectly  thai  the  last  I'  these  axes  will  give  an 

i   I'  or  '-''■ 

engineer    rtomed    to    reading    ver r-    to    I', 

who  appreciates   thai   ■  a  b   6  in.  disk    I'  mean     a     pai  e 
in.,  or  one  half   the   thii  I  ne      of  ordinal  v   tissue 

.  will  appreciate  the  task  of  adju  I ■    en  axes. 

vjth  refi  n  nee  to  ea<  h  other,    o  pi  rfi  ctl;    I  hal 
the  resultii  vill  b<    I'  oi    ''       \    tiff  I i 

;,      I, ,l|,   h     Ol  Uld      -eelO     ell"l|e|l      tO      'U'     el       I  he      1 1 1 1  ( 

tmenl 


The  ordinary  scale  graduated  to  T'jj  in.  can  be  read  with 
a  fair  degree  of  accuracy  to  '/ioo  m-5  the  ordinary  10-in. 
slide-rule,  when  read  to  the  limit  of  interpolation — I  sig- 
nificant figures  at  left  l-\h\,  and  3  figures  at  the  right 
end — requires  a  measurement  by  eye  of  1/230  in.  Taking 
the  average  of  these  as  the  ordinary  capability  of  human 
eye,  it  requires  a  3-  to  7-ft.  circle  to  lay  off  angles  to  T, 
legible  without  micrometers.  By  using  mathematical 
scales,  such  as  1  have  used  on  the  "Meridiograph,"  1  at- 
tain on  a  7-in.  disk  a  magnitude  and  openness  of  scales 
equivalent  to  that  of  circles  3  to  12  ft.  in  diameter. 

Louis  Ross 

268   Market    St..   San    Francisco.  Calif., 
Jan.  30,   19]  I. 


A,  FIMpSim©  CnVlS  lE.inijglEaees' 

Sir — Those  of  your  readers! 
who  believe  there  should  be  a 
legal  definition  of  the  term 
"engineer"  may  find  some  am- 
munition in  the  article  by  Lean 
('.  Worcester,  entitled.  "Our 
Fifteen  Years  in  the  Phillip- 
pines."  in  Munsey's  Magazine 
for  February,  in  which  the  ac- 
companying cut  and  caption 
appear. 

Reading  and  writing  arc  evil 
dently  not  necessary  to  an  ex- 
pert road  and  bridge  engineer, 
in  the  Philippines. 

The  caption  reads  as  follows: 
"This  Bukiduan,  Though  Un- 
able to  Read  or  Write,  Has  Be- 
come an  Expert  Road  and 
Bridge  Engineer."  The  quali- 
fications of  an  engineer  seem 
to  be  less  exacting  in  the  Phil- 
ippines. 

P.  M.  Li  B. 

Chicago,  III. 

Jan.  22,   191  !. 


il    ,,.,(  I!  .ofmw:    v  ;! 
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Sir  Referring  to  the  article  in  Engineering  News, 
of  Feb.  \'K  signed  X.  V.  /..  and  the  editor's  remarks 
thereon,  I  would  say  thai  the  article  evidently  refers  to 
the  United  Engineering  &  Construction  Co.,  ol  Cleve- 
land,  Ohio.      This    mailer   is   now   under   investigation    by 

the  post  office  authorities  and  has  been  since  las!  Decem- 
ber, also  by  the  authorities  of  Mil  higan  and  other  Btates. 

The    instigator   of   the   swindle    was   Theodore    Rodman, 

who  claims  to  be  the  son  of  the  richesi  zinc-mine  owner 

in  Norway  and  claii I  thai  he  would  finance  the  under- 

tal  ii-".     He  ;ii  o  claims  to  have  been  an  engineer  with 

the  We  ling] Co.,  Pittsburgh,  the  Henry  P.  Worth 

ington  Co.,  the  Otis  Elevator  Co.  and  others. 

W.    R.    Rose,   the    President,  claimed   to  have  been   Gen 

era!  Manager  of  the  Monahan  Construction  Co.,  etc.     Is 
il  any  wonder  thai  a  number  of  experienced  engineers  and 
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{architects  thought  the  undertaking  to  be  based  on  sub- 
stantial and  hone  t  principles  and  believed  it  to  present 
a  good  business  opportunity? 

The  scheme  of  the  promoters  was  to  launch  eventually 
a  $500,000  or  $1,000,000  company,  to  sell  out  the  lion's 
share  of  the  stock  which  they  practically  annexed  for 
their  services  and  decamp,  but  thanks  to  the  authorities 
in  Columbus,  the  greater  swindle  was  nipped  in  the  bud. 
A  similar  swindle  perpetrated  in  Pittsburgh  by  the  same 
parties  about  a  year  ago  has  also  been  unearthed  and  is 
being  re-investigated.  I  have  taken  the  liberty  to  inform 
the  Secretary  of  the  American  Society  of  Mechanical 
Engineers  and  I  hope  that  a  warning  against  similar 
schemes  may  be  issued  by  the  society. 

1  am  giving  you  these  details  for  the  benefit  of  the  en- 
gineering profession.  Engineers  are.  as  a  rule,  honest 
men.  Their  business  instills  this  trait  in  all  their  dealings 
and  no  doubt  for  this  reason  the  promoters  succeeded  in 
duping  about  two  dozen  engineers  and  architects. 

Edw.   F.   NeukDM, 
Mechanical  Engineer. 

35  Central  Ave.,  Dayton,  Ohio.  Feb.  28,  1914. 

[The  above  refers  to  the  letter  published  on  p.  425 
of  our  issue  of  Feb.  19.  The  warning  against  invest- 
ments of  this  sort  printed  as  an  editorial  in  our  issue  of 
Nov,  13,  evidently  had  the  effect  we  intended  in  caution- 
ing engineers,  for  we  at  once  received  very  angry  letters 
and  telegrams  from  Rose  and  his  associates. — En.] 


Sir — The  Ohio  Fl I  Prevention  and  Water  Conser- 
vancy act  contemplates,  as  per  your  issue  of  Feb.  5.  the 
ilishment  of  conservation  districts  "within,  or  partly 
within  and  partly  without,  any  county  in  the  state." 
Four  comment,  thai  conservancy  districts  might  better 
be  natural  drainage  areas,  is  well  supported  by  facts, 
mosl  particularly  so  in  the  case  of  regulation  of  flow  by 
storage. 

The  drainage  anas  of  most  rivers,  large  or  small,  are 
of  wide  expanse  al  headwaters  and  narrower  down  stream. 
A  river  on  which  regulation  by  storage  is  economically 
practicable  is  one  along  which  there  are  enough  natural 
storage  basins,  located  sufficiently  far  below  the  source-  of 
the  stream,  in  give  enough  runoff  to  till  dischargeable  res- 
et "ii-  to  effei  t  the  required  minimum  of  flow.  The  total 
works  for  such  a  project  may  be  far  away,  several  counties 
away,   from   the   mainly  benefited   area,  densely   populated 

and  town-  down  stream,  and  I f  little  benefil  at 

their  actual  location,  where  condemnation  proceedings 
I'm  reservoir  area  would,  quite  probably,  he  Btrongly  op- 
posed. The  downstream  municipalities,  the  sufferers 
from  the  ri\er  in  Hood,  would  he  eager  to  form  a  consei 
ration  district,  including  their  own  territory,  of  ionise. 
ami.  as  to  that,  there  appear-  to  he  nothing  in  the  Act 
that  would  prevent. 

I  have  in  mind  a  stream  on  which  there  is  an  appar- 
ently good  -He  lor  a  large  storage  reservoir,  fulfilling  the 
Varied  requirements  of  such  a  -Me.  at  the  downstream 
edge  of  a  headwater  county,  while  the  mosl  benefited 
Considerable  towns  and  cities  are  far  downstream. 

In  the  greal  project  of  the  Pittsburgh  Mood  Commis- 
sion, there  i-  practically  the  same  c lition  on  a  large 

scale.    The  county  in  which  is  the  city  of  Pittsburgh  


tains  not  one  of  the  projected  43  reservoirs,  which  are 
well  up  the  two  converging  rivers  and  their  tributaries; 
mostly  many  miles  distant. 

The  situation  might  well  be  that  the  counties  of  the 
reservoir  sites  would  refuse  to  join  the  conservation 
district,  thus  running  risk  of  government,  with  Large 
powers  of  assessments,  by  municipalities  far  away. 

A  river  does  not  pertain  to  any  municipality,  or  group 
of  municipalities,  of  its  drainage  area,  alone.  Change  in 
hydraulic  conditions  will  carry  down  stream.  A  wide 
overflow  of  river  banks  gives  a  reservoir  condition  which 
will  aid  more  or  less  in  retarding  the  downstream  flow. 
Material  increase  in  velocity  at  any  point,  such  as  is 
caused  by  an  improved,  confined  channel,  will  give  more 
rapid  delivery  and  therefore  more  rapid  piling  up  of 
flood  waters  downstream,  and  for  such  effort  the  causer 
must  be  held  responsible. 

The  conservation  district  to  comprise  all  the  drainage 
area  required  for  a  whole  river  project,  and  a  central 
state  authority,  appeal  as  the  rational   method. 

VY.   II.   Bbeithaopt. 

Berlin,  Ont.,  Feb.  26,  1914. 
v 

The  Elimination  of  All  hut  Two  Types  of  Road  for  countr. 
highways  is  recommended  by  Robert  Earl,  who  was  a  member 
of  the  New  York  State  Highway  Commission  during  Governor 
Hughes'  administration.  1909  to  1911.  Mr.  Earl  was  recently 
a  witness  before  an  investigating  commission  of  the  Stati 
Assembly,  and  his  testimony  is  reported  in  press  dispatches 
as   follows: 

Mr.  Earl  believes  that  only  two  types  of  roads  should  be 
constructed  in  the  future,  judged  by  past  experience — brick 
roads  to  cost  about  $25,000  a  mile,  and  dirt  roads  made  at 
a  cost  of  $2000  and  $3500  a  mile,  to  be  kept  in  good  repair 
each  year.  He  is  not  friendly  to  the  macadam  roads  which 
cost  from  $12,000  a  mile  to  $16,000  a  mile,  insisting  that  tin  v 
do  not  stand  up  any  better  than  his  proposed  improved  dirt 
roads.  He  doesn't  believe  in  building  anv  tvpe  of  road  at  a 
cost  between  his  dirt  road  and  a  brick  road. 
V 

The  Relation  of  Municipal  I  til  ties  to  the  municipality 
is  discussed  by  the  Wisconsin  Railroad  Commission  in  the 
recent  Sparta  water-rate  ease  The  city  had  applied  for  au- 
thority to  increase  and  readjust  its  water  rates.  The  ex- 
amination of  the  Commlission  showed  that  the  water-depart 
ment  accounts  had  not  been  kept  so  all  transactions  could  be 
clearly  disclosed,  although  the  water  commissioners  and  city 
Officials  were  agreed  that  the  department  ought  to  be  put  on 
a  strictly  business  basis.  The  Commission  laid  down  three 
fundamental  rules  which  should  be  followed  by  municipal 
plants    in    general: 

ill  'The  city  must  pay  the  utility  at  a  reasonable  rate  foi 
all  services  rendered."  Tims  water  for  fire  purposes  an  I 
street  sprinkling,  and  electricity  for  illumination  of  streets 
and  buildings,  is  to  be  paid  for  out  of  general  funds.  Private 
consumers  should  not  bear  any  part  of  this  burden,  except 
as    taxpayers. 

(2)     "The   utility   must    pay   the  city   a    reasonable   amount 
for  interest  on   city   equity  and    tor   taxes"     The  city's  invest- 
ment in  water-winks  plant,  if  properly  Invested  in  -'inn    other 
way.    would    bring   a    return    in    form    of   interest    and    would 
consequently   decrease   tic   city    rate,     Unless   the  city   is   paid 
a    reasonable  amount   for   interest,   the   rates   tor  private  users 
will    lii>    less    than    the    cost    of    serving    them.      .\    reasonable 
amount    should    also    in-    paid    for    taxes    if    discriminations, 
against    taxpayers   in    fa\ur   of   private   consumers,   are 
i  hii.ii  ated 
:>      "The   city    must    provide   all    funds    for   capital   expendi- 
ture,  such   as   new    extensions,    retirement    of   bonds,   etc."      \ 
i.  ii    distinction   must  he  made  between   expenses  of  furnish- 
ing   service   and    other    expenditures       it    ofien    happens    that 

extensions      aiv      Iliad.-      bj       II  s  i  1 1  l:      CBSh      repreSentm 

assets  for  depreciation   reserve    this  postpones  the  time 

the  amount    would    have   to   be   provided    by   the  city   through 

taxation    or    sale    of    bonds        This     investment     is     m.i,c 

porary   and   the  cash   required    for   replacements  must   bi 
vlded    by    the   citj    ami   the   city   equity   Increased    proportion- 
atelj 

Whether  or  not  the  element  in  etty  equity,  resulting  from 
appreciation  of  plant  value  ami  reinvestment  of  profits,  should 

he  included  in  the  aii nt  upon  which  interest  Is  to  bi 

of  i oi  ai  policy. 
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Coims'aaMiiimgf    E.im^airaeeB'S5    Repose 
EsE^nad    Paurlfe.,  Plhnl^d©! 


6.      The    contract    was   awarded    to   a   sole    bidder   at 


price. 


1'igh. 


League  Island  Park,  a  civic  improvement  in  the  city 
of  Philadelphia,  Peim.,  has  been  under  construction  since 
1899.  Already  approximately  $1,500,000  has  been  paid 
out  exclusive  of  moneys  for  the  acquisition  of  land,  and 
an  additional  $1,000,000  is  yet  to  be  expended.  Of  this 
amount,  about  $275,000  has  beeu  paid  out  for  concrete 
work,  including  a  'wall  around  a  lake  or  lagoon,  a  con- 
siderable length  of  concrete  sidewalk  and  three  concrete 
bridges.  All  of  this  concrete  work  is  now  in  varying 
stages  of  disintegration,  and  is  obviously  not  in  as  good 
condition  as  would  have  resulted  from  correct  design 
and  construction.  In  recognition  of  this  fact,  the  Direc- 
tor of  Public  Works  of  the  city,  Morris  L.  Cooke,  ap- 
pointed last  October  a  board  of  experts,  consisting  of 
Frederick  W.  Taylor,  Richard  L.  Humphrey  and  Allen 
Hazen,  to  look  into  the  circumstances  surrounding  the 
design  and  construction  of  the  concrete  work  at  the  Park, 
and  to  report  upon  these  circumstances  in  relation  to  the 


7.  This  contract  was  extended  by  supplementary  agree 
ments  practically  doubling  the  original  amount  without  ask 
ing  for  bids. 

8.  The  loose  provisions  of  the  specifications  opened  the! 
way  for  a  contractor  to  do  bad   work. 

9.  The  whole  scheme  of  inspection   was  of  the  worst  type.  J  I 
The  contractor  was   required   to   furnish   and   pay  an   inspectoi 
who     nominally     protected     the     city's     interests.       Under     this 
system  it  is  not  to  be  supposed  that  any  real  protection   would 

■be   afforded. 

10.  Parts  of  the  work  were  badly  built  and  did  not  cefl 
ply   with   the   specifications. 

11.  In  our  opinion  the  bad  portion  of  the  wall  will  con- 
tinue to  grow  worse.  In  any  case  the  greater  part  of  the 
wall  should  be  removed  for  the  proper  development  of  the 
Park.  The  sidewalks  cannot  be  satisfactorily  repaired  and 
will  have  to  be  replaced. 

The  work  upon  which  you  request  our  advice  is  repre- 
sented by  the  following  schedule  compiled  from"  the  last  esti- 
mate paid   to  the  contractor: 

4510.02  cu.yd.  additional  concrete   @   $5.50 {24,805.11 

18.76   cu.yd.   concrete   posts    (§)    $9    168.84 

322. SI    cu.yd.   cement   coping    @    $7    2.2511  67 

14.S14.S6    sq.yd.    cement    walks    @    $1.60    23, 7"::. 7s 

9684.30  lin.ft.  protection   wall   @    $22    213,054.60 

414.50    lin.ft.    Hollander's      Creek      drain      as      Broad 

St.    @    $31    12,849.50 

SS5.G0   lin.ft.  cement  concrete  steps    'n<    $1 885.60 


Total     $277, 


27.10 


lr/y  H'^/'j 


Fig.    1.     Inside  of  Concrete   Wall,  League   Island 

Pahk,  Showing  ('hacks  l\-  Concrete.    Lagoon 

r\   Background 

presenl  condition  of  the  work,  all  of  which  was  done 
under  a  contrail  dated  May  21,  1909,  between  the  city 
oj  Philadelphia  and  Edwin  II.  Vare.  An  abstract  of  this 
report  ig  given  below : 

In     conformity     with     Instructions     the     undersigned     com- 
bed   thi     vorl    .'i    Leagui    I   la  nd    Pari    and   the 
following   e  of  Its   findings: 

The   sum   "f   (277,727.10   has   been   paid    for   concrete   work. 
The   svork   was  badly  designed,   badly   built,  and   the   result 

Ih    almost    useless    to    the    Cltj    of    Philadelphia,      Tl rse 

ed    In    authorizing    and    carrylni     M    out    is    thai    which 

n  "Mi, i   b(    ■  ipected  si Id  thi    mal     object    bi    te  profit  - 

abb-    v. '6i  I- .  :i    contractoi 

We   are    forced    to    '< ncluslon    b:     the    Following    facts 

which   have  come   ti  Hon 

I.     The  concrete  work   was  nut  only  badlj    di    Igned   but, 
Simula   nevei    havi    bi  i  n   built, 

no   useful   pui  poso,  a  nd 
win   pi oba bi  I I    befon 

bl       in   nl' 

2       Thi     p  ■■       li      loi       u vhlch    bid      w ere 

. ,    Incomplete,    I n d e fl n  1  ti       i   I  u i     that     1 1  i  ■  1 1 1 

ti,,  in    no   blddei    could    possibly    tell    whal    would    be    req 

othod  of  advi  -.    for 

the    purposi    nf    p  bids, 

4.     Tie-    t  Ime    bet  ol    the 

■ .  ■  t  to  i no,,,    iblt    i"  obtain 

i  ,i.  n 

"" i  bid  on 


Pig.  2.     Near  View  of  Fissured  Wall 
light  protection  wall 

The  largest  item  of  the  work  under  this  contract  upoil 
which  our  judgment  is  asked  was  a  wall  called  a  "Light  pro- 
tection wall."  This  wall  is  built  to  surround  the  lagoon,  It 
rests  upon  piles,  is  5  ft.  high,  from  2  to  3  ft.  thick,  and  is 
surmounted  by  a  rough  stone  top.  The  total  amount  paid 
for    this    wall    was    $213,054.60. 

In  a  preliminary  investigation  before  our  first  inspection 
a  hole  had  been  made  In  this  wall.  This  was  enlarged  and 
six  additional  cuts  were  made  through  the  wall  and  timber 
substructure,  with  the  necessary  excavation  to  completely 
expose   the   substructure 

We  formed  our  judgment  of  the  character  of  the  wall  from 
an  examination  of  the  seven  cuts  above  referred  to,  supple- 
mented  bj    .hi   Inspection  of  the  whole  length  of  the   wall   oil 

both     Sides         We     id     ill I      Hem     I'l       ,.f     »all     In     lie    of     limit' 

quality    not    meeting    the    requirements    of    the   specifications. 

Tin     MiM. er,    approximate])    8080    m.   shows    many    defects, 

inii   considered   broadlj    the   concrete  In   n    is  sufficients    i  i 

bo  t ha i    ii   ma y  be  ai  •  epted 

For   the  'eti    the  contractor  UBed  an   unwashed  gravel, 

falrlj    well  graded  bu1   full  of  Impurities  which   tended   to  Im- 
pair  the   qualits    of   thi    c reti    made    from    it      The   gravel 

contained    wood,   lump     of  claj     pieces  of  coal   and  some   very 
inn    material,    part    of   which    was  organic   matter      The   pres 

i    i  in      forelg 1 1  i  i  1 1   ..  ...mints    in    pa  rl    foi    thi     lack 

i    coherence  and   hard n  and   poor  surface  In   various  parti 

of  the   v  oi  i 

Tl ■  of  this  gravel   "as  not   p  i  mltted  bj    the  spei  Ifli  a 

i        quli  ed   i  lot    in  oki  n   si si I  be   used,      a.h 

the   broken   etono   would   have   I n    free   from   the   Impui 

which    were    objectionable    In    thi     gravel,    the    resultlni     

creti    n  ould   have  I f  betti  i    qualltj    II    II    had   I n   used. 

w  .    ; i    i pinion    iii. ii    if   the   gravel   had    bi roperly 

v.  i   hi  i  son  ened  II   would  havi    m  equal  to  thi   oi  ushed 
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stone  specified.  The  substitution  of  gravel  for  crushed  stone 
therefore  was  not  objectionable,  but  the  use  of  gravel  with- 
out proper  preparation  should  not  have  been   permitted. 

The  specifications  permitted  5c/c  of  dirt  or  other  impurities 
— and  while  we  realize  that  this  provision  may  be  variously 
interpreted,. we  are  of  the  opinion  that  this  could  not  be  con- 
strued as  including  wood,  coal  and  lumps  of  clay.  The  speci- 
fications fix  the  maximum  dimension  of  the  aggregate  as  l1^ 
in.  There  were  found  throughout  the  concrete  pieces  rang- 
ing from  4  to  5  in.,  and  while  we  are  of  the  opinion  that  for 
the  mass  concrete  in  the  wall  this  was  not  objectionable,  it 
was  objectionable  in  the  sidewalks  where  the  base  was  only 
4   in.    thick. 

In  this  defective  concrete  there  are  horizontal  seams  at 
points  where  there  have  been  breaks  in  the  construction  of 
the  wall  as  at  the  end  of  the  day's  work;  and  the  concrete 
■was  not  composed  of  sufficiently  good  materials  and  not  suffi- 
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Fig.  3.     Method  of  Makixg  Ixvestigatory  Openings 
in  Wall  and  Sidewalk 

(Cut   in    wall    has    been    made   by    investigators.) 

Ciently  mixed  to  be  of  a  quality  to  resist  frost  action.  As  a 
result  of  thesi  defects  fissures  have  already  been  produced 
which   disfigure    the   wall. 

This  wall  should  have  been  built  in  monolithic  sections 
with  only  vertical  joints.  It  was  not  built  in  this  way.  Hori- 
zontal joints  were  also  made  and  it  appears  that  the  seams 
are  largely  the  result  of  failure  to  remove  the  laitance  and 
Impurities  of  various  kinds,  and  to  the  concentration  of  the 
fine  materials  resulting  from  the  excessive  working  of  a  wet 
mixture,  which  produced  a  layer  of  mortar  of  slow  hardening 
quality  at  the  top  of  the  concrete  placed  at  one  time,  and 
possessing  insufficient  strength  to  resist  frost  action  or  to 
permit  tin-  proper  bond  or  union  with  the  concrete  subse- 
quently placed. 

The  plans  and  specifications  were  defective  in  that  there 
was  no  provision  for  joints  for  expansion  and  contraction 
of  the  concrete  in  setting  and  with  changing  temperatures. 
Notwithstanding  this  omission  some  joints  were  provided,  but 
tiny  proved  to  be  inadequate,  for  many  cracks  have  occurred 
at  other  points  than  the  joints.  The  joints  which  were  ex- 
amined consisted  of  a  layer  of  mortar  averaging  about  an 
Inch  in  thlckm  ss  inclusive  of  tar  paper  and  providing  prac- 
tlcally  no  compressive'  material.  This  paper  had  become 
hard  and  brittle  and  the  joint  was  not  effective.  At  a  number 
of  points  Inadequate  mixing  of  the  materials  comprising  the 
concrete    was    noted. 

The  contract  required  the  walls  to  be  topped  with  granite 
and  we  find  that  no  granite  was  used,  but  instead  gneiss,  a 
cheaper   material,   was  substituted. 

The  timber  substructure  did  not  comply  with  the  require- 
ments   >f  the  specifications,  which  provide  that  the  pllei 
be   at   least  12   In.   in   diameter  at   the   top   where  cul    oi 
was  found   thai    in  every  section  examined   one  or  more  piles 
of  the  four  plli  -  •  itposed  fall.'  I  to  meet  this  requirement,    i  me 
of  the  piles  was  onlj    '  ■■-,   In.  In  diameter. 

It    was    Imp  to    lowei     the    water    in    tin-    lagoon 

ntiy  to  expose  tin-  timber  work;  and  the  muddlness  of 
led  s'^'iiu;  the  piles  with  Bufficlei  l 
fo,-  treasuring  their  diameter  at  other  places  than  when 

ide.     While  the  number  of  piles  examined  is  thus  small 

in  comparison   to  tin-  whole  number,   nevertheless,  we  believe 

iliat  the  iiits  at   v.  lions  were  made,  showing 

plve  a  fair  Idea  of  actual  conditions. 

SIDEWALKS 

\  concrete  pavi  rounds  tin-  lagoon  and  runs 
around  the  wall  on  ami  through  the  Island  in  addition  to 
this  there  Is  8    i    fl    oi    pa    ei I    runnln      southeaster!}    from 


the  watch  box.  In  order  to  determine  the  thickness  and  gen- 
eral character  of  this  pavement,  slabs  were  removed  and  ex- 
amined. 

The  pavement  generally  has  a  width  of  1  ft.,  made  up  of 
three  rows  of  slabs  each  4  ft.  square.  A  surface  examination 
was  made  of  the  slabs,  7604  in  all,  noting  cracks,  spalls  or 
pitting  of  the  surface.  These  surface  pits  were  due  to  the 
presence  of  pieces  of  wood,  coal  and  clay  contained  in  the 
sand  and  gravel  used  for  making  the  concrete.  These  had 
subsequently  rotted  or  oxidized,  or  been  washed  out,  leaving 
voids  and  pits  in  their  places.  These  formed  ugly  holes,  often 
an  inch  or  more  across  and  half  an  inch  deep,  and  disfigured 
more    than    one-third    of   all    the    slabs    in    the    pavement 

The  surfaces  of  about  50%  of  the  slabs  examined  we  classi- 
fied as  good,  that  is,  slabs  with  surfaces  not  seriously  marred, 
but  in  no  case  did  we  find  slabs  that  would  represent  first- 
class  sidewalk  construction,  such  as  is  readily  obtainable  for 
the  price  paid  for  this  work.  Eleven  per  cent,  of  the  slabs 
were    cracked    and    35  <>    were    spalled. 

In  order  to  expose  the  timber  sub-structure  at  the  seven 
cuts  in  the  wall,  it  was  necessary  to  remove  two  of  the  pave- 
ment slabs  at  each  point.  In  addition  17  other  slabs  were  re- 
moved. In  order  to  get  a  fair  average  of  the  whole  work 
slabs  were  selected  at  500-ft.  intervals,  so  alternated  as  to 
give  an  equal  number  from  the  outside,  center  and  inside 
courses,  the  latter  being  the  one  next  the  wall.  The  thick- 
ness of  each  slab  was  measured  at  13  points,  at  the  ends  and 
center  of  each  edge,  and  in  addition,  a  hole  was  drilled 
through   its   center.      In   all,    403   measurements   were   made. 

The  specifications  require  the  slab  to  be  5%  in.  thick,  con- 
sisting of  4  in.  of  base  and  1%  in.  of  granolithic  mixture. 
In  our  examination  we  did  not  find  a  single  slab  fulfilling 
these  requirements.  In  all  of  the  slabs  the  granolithic  varies 
from  %  to  2?i  in.  and  the  base  from  1  to  3%  in.  The  average 
of  all  measurements  shows  a  thickness  of  granolithic  mixture 
of  1.62  in.  and  of  base  of  2.55  in.,  making  an  average  total 
thickness  of  4.30  in.  This  is  22f;  less  than  the  5%  in.  re- 
quired. 

In  regard  to  subgrade,  the  specifications  provide  that: 

The  walk  shall  be  excavated  and  graded  accurately  to  a 
subgrade  of  5(4  in.,  preparatory  to  paving:  the  contractor 
shall  do  all  filling  and  leveling  to  the  established  grade,  and 
soft  and  spongy  places  shall  be  dug  out  and  refilled  with 
coarse  sand  or  gravel  screenings,  solidly  rammed. 


Fig.  i.     Slab  <>f  Concrete  Sidewalk,  Showing  Saxd 
Seam  Sepabatin6  Granolithic  Sidewalk 

FROM     E$AS1 

The  sub-base   under   the   :n    slabs   examined    was   found    to 
be    ashes    varying    in    thickness    from    X    to    80.6    In.,    with    .in 
of    14.4    in. 

We   are   unable   to   find   any   provision   in   the  specifications 
for  this  sub-base,     it   was  unfortunate  that  ashes 
in   the  Bubgrade,   where   the   ground    is  saturated    with   water 
aid   no  provision   had   been   made  for  drainage      Frost  action 
on   this  material  saturated  with  water  has  apparently  caused 

much    of    the    movement    and    ,  racking    that    exists    and    which 

disfigures    the   pavement. 

We  are  of  the  opinion  that  th.se  sidewalks  fail  to  fulfill 
the  essentials  for  first-class  sidewalks  in  tin  following  par- 
ticulars: 

a.  Inferior  quality  of  sand  and  gravel  used 

b.  Lack  of  dral  n 

Failure    to   provide   for    expansion    ami    contraction    by 
cutting   the   slab   through. 
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d.     Improper    mixing    and    laying. 

It  is  our  opinion  that  these  pavements  cannot  be  satisfac- 
torily repaired  since  the  defective  slabs  intersperse  the  good 
throughout,  and  the  foundation  is  not  of  a  proper  character. 
With  the  exception  of  a  small  portion  laid  southeast  of  the 
watch  box,  which  is  of  better  quality  and  workmanship  and 
shows  what  was  possible  even  under  the  conditions  prevail- 
ing at  League  Island,  the  pavement  is  of  inferior  quality,  not 
fulfilling  either  the  requirements  of  the  specifications  or 
those  of  first-class  construction.  The  pavements  are  so  de- 
fective that  they  will  have  to  be  relaid. 
BRIDGES 

The  island  in  the  lagoon  is  reached  from  the  main  land 
by  three  concrete  bridges  each  about  15  ft.  wide,  having 
two  span?  of  about  20  ft.  each. 

The  general  plan  shows  three  crossings,  but  does  not  in- 
dicate their  character.  The  specifications  make  no  reference 
to  these  crossings.  So  far  as  appears  under  the  contract  they 
might  have  been  solid  fills  or  timber  or  steel  bridges.  It 
appears  that  concrete  arch  bridges  were  built,  although  no 
plans   for   them   have   been   found. 

The  work  seems  to  have  been  paid  for  under  items  in  the 
contract  for  "grading,"  "piles,"  "additional  concrete  posts." 
"yellow  pine  lumber,"  "cement  coping."  and  "cement-concrete 
steps." 

Under  these  conditions  we  are  unable  to  determine  whether 
these  bridges  comply  with  the  requirements  of  the  plans  and 
specifications.  We  may  state  that  they  are  examples  of  poor 
design  and   inferior  workmanship. 

As  they  were  built  into  the  wall  about  the  lagoon,  with- 
out provision  for  expansion  and  contraction,  the  pressure  re- 
sulting from  the  expansion  of  this  wall  has  resulted  in  spall- 
ing  and  cracking  of  the  concrete  in  places  and  this  disfigures 
them.  The  inferior  character  of  the  gravel,  above  referred 
to,  made  it  impossible  to  obtain  a  satisfactory  surface  finish. 
ENGINEERING 

Our  first  thought  under  this  heading  was  to  speak  of  the 
lack  of  engineering  ability  shown  by  the  design.  On  further 
consideration  we  are  disposed  to  speak  rather  of  the  entire 
absence  of  engineering  control.  No  proper  design  was  made. 
The  structures  seem  to  have  grown  rather  than  to  have  been 
the  result  of  definite  design.  For  instance,  we  have  been  un- 
able to  find  any  design  whatever  for  the  bridges.  The  build- 
ing of  the  so  called  light  protection  wall  on  piles  which  are 
practically  the  equivalent  of  stilts,  and  without  providing 
expansion  joints  in  the  long  lenths  of  it  and  especially  at 
sharp  bends  and  where  it  connects  with  other  structures,  does 
not  suggest  th-it  any  engineer  had  to  do  with  it.  The  speci- 
fications were  loosely  drawn,  inconsistent  and  lacking  in  es- 
sential   details. 

The  conditions  never  justified   the  construction  of  the  wall 
which   is  the  principal   Item   In   the  work  regarding  which  you 
our  judgment,  and  it  can  serve  no  useful  purpose. 
On    the   other   hand,    its   presence   is  a  serious   handicap   in   the 
opment   of  the   park,  ami  the  greater  part  of  it  will   have 
to    be    removed    in    order    to    provide    the    shallow    water    and 
beaches   essential    for   a    useful    city    park.      The   whole   work 
and    proceeding   shows   no   sign    of   engineering   control. 
INSPECTIt  IN 
t  ions  provide   for  inspection  as  follows: 

[nspectoi       The   contractoi    '.■■ill    be    required    to   employ  at 
mth     in    Inspector   to   !"•   named 
by   the    Department   of   Public   Safety,   etc. 

This  is  a  vicious  provl  Ion  which  cannol  be  too  tronglj 
condemned.  A  city  should  provide  its  own  Inspectors.  In 
this   ca  undertal  Ing    work    which     costs    hun- 

dred!  of   thousands   of  dollars,     turned     over    tne      ole     pro 
t.    Hon   or   it      Intt  rei  ts  to  a  nployed   and    paid    b 

I  it  t  '  ha  t  this  ma  n  was  nominated  bj  a  n 
officer  of  tie  ctual  experience 
In    this    ' 

Hi.MIVISTI:  \Th  IN 

The  in  in;.  foi   this  work  which   ultimately 

Involved  'i"  r  one  mlllloi  nta 

.. n-i.ii      Til.  i               red   li              print   In 

1                    Onl  nine  day*  were  allowed   for   the      ib 

mission    of   bide,  1 1       ould    ha  i 1     I I 

II  times    as     loi 

■it    begins    with    a  for    bid       foi 

the   '  onst  t  III  Hon   of   polil 

pr<  Mlon    th  I     relative! 

woi  v       a  fterward    In    11  work    at   Li 

:    i  nd  '  hli  Is  'on,  ... . 

Nothing   li  said  to  n  I      l  of  the  i i  he 

i  nation 

i      iwn 
tori  for  work  of  thl  \    i n 

■f      tlie      bid       Wail      (•>  fAtly      III      e.v.   ,  ,,| 


that    usually    required    and    tended    to    discourage    or    i 
competition. 

We  are  decidedly  of  the  opinion  that  work  of  thi; 
nitude  involving  the  expenditure  of  hundreds  of  thousand.' 
of  dollars  should  have  been  most  carefully  planned  and  suffi-j 
ciently  advertised  to  secure  competent  bidders.  Adequate 
time,  at  least  several  weeks,  should  have  been  allowed  anc 
full  detailed  plans  and  specifications  provided  to  enable  con- 
tractors   to    make    intelligent    bids. 

The  whole  procedure  which  failed  to  give  usual  and  proper 
publicity,  suggests  an  attempt  to  comply  with  the  law  with 
the  least  possible  publicity,  in  the  desire  to  eliminate  com- 
petition. 

The  contract  covers  much  work  in  addition  to  the  con- 
crete work  on  which  you  have  asked  us  to  report.  It  was 
made  for  an  original  amount  of  $49S,000  on  May  21,  1909;  it 
was  afterward  extended  without  inviting  further  bids  and 
at  the  time  work  was  stopped  in  February,  1912,  there  had 
already  been  paid  to  the  contractor  $995,123.24  or  nearly 
twice   the   amount   of   the    original    contract. 

Respectfully    submitted, 
ALLEN  HAZEN, 
RICHARD    L.    HUMPHREY 
FRED   W.   TAYLOR. 

January    24,    1914. 
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The  chief  points  of  interest  in  the  sanitary  sewerage 
system  completed  at  Vincennes,  Intl.,  in  November.  1013, 
are  ventilation  through  the  house  sewers  and  soil  pipe: 
disposal  by  dilution,  with  screening  and  multiple  outlets 
the  latter  to  aid  dispersion;  the  provision  of  an  emer- 
gency hypochlorite  disinfection  plant;  and  the  financing 
of  the  whole  project  by  a  private  association.  All  these 
features  of  the  sewerage  system  and  franchise  were  de- 
scribed in  a  paper  submitted  to  the  Indiana  Sanitary  and 
Water  Supply  Association  in  the  latter  part  of  February, 
1914,  by  Robert  C.  Wheeler,  resident  engineer  for  George 
W.  Fuller,  of  New  York  City. 

The  Sewerage  System 

Vincennes  has  an  area  of  2.75  sq.mi.,  which  varies 
not  more  than  13  or  14  ft.  in  level.  The  population  of 
the  city  in  1910  was  1  1,895  and  the  assessed  valuation 
was  about  $8,200,000.  When  sewerage  construction  was 
begun,  in  1912,  there  were  only  1  or  5  miles  of  sanitary 
sewers  in  the  city,  all  privately  owned. 

The  sewerage  system  as  built  comprises  about  40  miles 
of  8-  to  30-in.  sewers,  a  pumping  station  about  L700 
ft.  below  the  city  for  use  al  high  stages  of  the  Wabash 
River,  which  receives  the  sewage;  and  the  hypochlorite 
plant  and  submerged  multiple  outlets  already  mentioned. 
The  plant  is  designed  to  serve  a  population  of  30,000. 

Ventilation  Perforated  manhole  covers  were  pro- 
hibited because  some  of  the  streets  are  subjeel  to  flooding 
and  because  of  the  gravelly  character  of  the  street  sur- 
faces. Accordingly,  the  running  traps  in  the  house  con 
nections  "ere  omitted,  giving  ventilation  through  house 
sewers  and  soil  pipes. 

li  i  8H  Tanks  There  are  two  hundred  and  sixty  250 
gal.  6  in.  automatic  siphon  Hush  tanks.  Their  water-sup- 
ply "is  controlled  by  flow  regulating  devices  each  con 
taining  a  hard  rubber  disk  with  an  orifice  of  such  a  size 
thai    under  the  average  pressure  in   the  water  mains"   the 

lank  which  ii  supplies  will  discharge  once  iii  '.'l  hours. 

Si  u  m,i  Ti;i  \  i  \n  \  i    \\n  Disposal 

The  Waba  h  River  at  Vincennes  has  a  total  dry- 
weather  flow  of  about  2000  cu.ft.  per  Bee,  or  about  M 
to  L2  .nil.  per    ec.  per  1000  population  for  the  175,000 
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people  in  the  cities  and  towns  of  the  drainage  area,  in- 
cluding Vincennes. 

Xo  public  water-supplies  arc  taken  from  the  Wabash 
iRiver  within  30  miles  below  the  Vincennes  sewage  out- 
fall. Nevertheless,  it  seemed  desirable  not  only  to  screen 
the  sewage  but  also  to  provide  a  hypochlorite  plant  for 
emergency  use. 

Screens — There  arc  two  sets  of  bar  screens,  having 
clear  openings  of  %  in.  and  &  in.,  respectively.  The 
nings  will  lie  burned  in  incinerators  at  the  pump- 
,  ing  station. 

Hypochlorite  Plant — The  screen  and  suction  cham- 
ber give  a  detention  period  of  from  1  to  15  minutes. 
There  is  a  chemical  mixing  box,  two  chemical  storage 
tanks  with  electrically  driven  agitators,  an  orifice  box 
and  a  perforated  pipe  for  measuring  and  distributing  the 
solution,  respectively.  From  75  to  125  lb.  of  commercial 
hypochlorite  per  1,000,000  gal.  of  sewage  will  probably 
be  used. 

River  Dispersion  by  Multiple  Outlets — The  out- 
let sewer  is  of  24-in.  cast  iron  and  extends  about  300  ft. 
into  the  river.  Five  double  outlets,  6  in.  in  diameter 
and  about  30  ft.  c.  to  c,  discharge  the  sewage  under  water 
where  the  current  is  strong  enough  to  prevent  sedimen- 
tation. 

Financing  the  Project  by  a  Sewer  Association 
The  estimated  cost  of  the  sewerage  system  was  $344,- 
000.  For  local  reasons  neither  a  bund  issue  nor  assess- 
ments according  to  benefit  were  considered  advisable 
as  means  of  raising  funds.  The  Vincennes  Sewer  As- 
soi  eition  was  incorporated  and  was  granted  a  franchise  to 
build  and  operate  sewers  in  accordance  with  plans  and 
specifications  which  were  included  in  the  franchise.  The 
city  had  the  option  of  (  1  )  paying  an  annual  rental  to 
tin'  company  for  the  use  of  the  sewers  :  (2)  buying  its  sys- 
tem at  a  decreasing  price,  slated  in  the  franchise;  (3)  al- 
lowing the  company  to  operate  as  a  public  utility  and 
charge  patrons  a  schedule  of  prices  named  in  the  fran- 
chise. In  tin'  first  two  cases  the  city  was  to  bear  the  cost 
of  operation  and  maintenance.  The  city  selected  the 
first  or  rental  plan  for  the  outset,  at  least.  The  Associa- 
tion issued  6%   bonds  to  u t  the  cnsl   of  the  system.  The 

yearly  rental  is  such  that  it  will  pay  the  interest  on  the 
bonds  and  retire  all  the  bonds  in  "25  years.  The  purchase 
price,  in  case  the  city  elects  to  buy,  become-  less  year  by 
year,  beginning  with  $334,675  on  .Fan.  1.  1914;  falling 
to  $241,400  on  Jan.  1,  1924,  and  to  $13,000  on  Jan.  1. 
1937. 

Assuming  that  $5000  will  cover  operation,  mainte- 
nance, insurance,  etc.,  at   the  start,  and  adding  this  to 

.'■''.  annual  rental,  gives  a  yearly  charge  of  $31,425 
for  the  yeai  1914,  or  a  little  mure  than  $2  per  capita. 
The  results  under  this  plan  promise  to  lie  satisfactory. 

The  plans  mill  specifications  lor  the  Vincennes  work- 
were  prepared  by  Bering  &  Fuller.  New  York  City,  for 
tin  Board  of  Public  Work-.  Construction  was  superin- 
tended by  Geo.  W.  Fuller,  of  Xew  York  City,  with  Roh- 
eri  i'.  Wheeler  as  resident  engineer  as  already  slated. 
The  Vincennes  Sewer  Association  let  the  contract  for 
the  work  to  Stewart  Sheets  &  Co.  Henry  Watts, engineer 
for  the  contractor,  gave  line-  and  grades  and  drew  record 
plans.      Cos!    estimates,    as    a    basis    for    payments    to    the 

contractor  during  construction,  were  made  by  Geo.  W. 
Bturtevant,  of  Chicago,  acting  as  engineer  for  the  As- 

10i  ciiion. 


Finally.  Mr.  Wheeler  states  that  while  the  engineering 
arrangement  just  outlined  "was  reasonably  satisfactory 
at  Vincennes,  it  would  probably  be  advisable,  as  a  rule," 
for  a  city  to  have  more  complete  control  of  all  the  engi- 
neering operations. 

EffiaeipgeiniCF  Work  att  ftlhe  CoiHfes^ 

©©.ffla  ©f  ftlbe  Mliajmegyjpollls  ID>®\.inm§ 

Mississippi  jR,I^-©5r 

In  all  engineering  construction  work  there  are  acci- 
dents and  emergencies  of  major  or  minor  importance, 
which  (even  when  unimportant  in  themselves)  afford 
valuable  suggestions  to  men  engaged  in  similar  work.  A 
case  in  point  was  a  slip,  on  Feb.  6,  at  the  coffer-dam  for 
the  "High  Dam"  now  being  built  by  the  U.  S.  Govern- 
ment at  a  point  between  St.  Paul  and  Minneapolis.  This 
dam  (dam  Xo.  1,  Mississippi  River)  will  be  30  ft.  high, 
with  a  lock  giving  access  to  a  new  harbor  at  Minneapolis, 
formed  by  the  pool.  The  dam  will  back  up  the  water 
just  far  enough  not  to  interfere  with  the  tail  water  from 
the  St.  Anthony  Falls  Water  Power  Co.  Press  reports 
were  to  the  effect  that  a  part  of  the  dam  itself  had  failed, 
but  the  "accident"  was  a  slip  of  the  coffer-dam,  which 
was  soon  checked.  For  the  following  information,  we 
are  indebted  to  Lieut. -Col.  Charles  L.  Potter,  Corps  of 
Engineers,  IT.  S.  A. 

In  the  construction,  each  end  of  the  dam  was  inclosed 
in  a  coffer-dam  and  the  river  allowed  to  pass  between 
them.  In  one  of  these  were  built  the  lock  and  three  dam 
sections;  in  the  other  were  built  the  power-house  founda- 
tion and  ten  dam  sections,  which  sections  contain  eight 
sluiceways.  The  next  step  was  to  coffer-dam  the  river 
for  the  remainder  of  the  dam,  and  to  divert  the  water 
through  the  sluiceways  and  power  house.  To  reach  the 
sluiceways,  it  was  necessary  to  raise  the  water  above  the 
dam  about  2  ft.,  and  in  order  to  entirely  carry  the  river, 
it  was  necessary  to  raise  it  to  some  head  on  the  sluiceways. 

The  river  is  controlled  at  Minneapolis  (about  five  miles 
above  the  new  dam)  by  two  dams  which  furnish  power  for 
flour  mills,  for  electric  lighting,  and  for  street  railways. 
The  flour  mills  shut  down  from  S  a.m.  Sunday  to  S  a.m. 
Monday,  which  greatly  reduces  the  utilized  flow  during 
that  time.  But  they  have  little  pondage  capacity  and 
can  hold  back  the  flow  of  the  river  less  than  one  hour. 
A  few  miles  above  Minneapolis  (at  Coon  Rapids)  the 
Minneapolis  General  Electric  Co.  finished  a  dam  about 
the  middle  of  January.  They  had  been  taking  advantage 
of  the  surplus  waters  to  till  their  pond  on  Sundays. 

On  Thursday,  Jan.  •-'!).  the  0".  S.  Engineer  Office  wrote 
the  latter  company  that  the  coffer-dam  was  to  be  closed 
on  Sunday.  Feb.  S.  and  requested  it  to  be  in  a  position 
to  hold  (and  to  actually  In. 1.1)  on  that  day.  all  water  not 
absolutely  aecessar]  for  the  street  railway  service.  This 
11 ssitated  the  company  using  its  steam  plant  for  elec- 
tric lighting.  The  company  agreed  to  cooperate  as  de- 
sired, and  so  did  i be  si.  Vnthony  Falls  Power  Co..  at 
Minneapolis.  <>n  Wednesday.  Feb.  I.  it  was  learned  that, 
through  si.iiir  nil-lake  in  orders,  the  Sunday  filling  of  the 
pool  at  Conn  Rapids  had  gone  on  as  usual  on  Feb.  1.  and 
lli.it  the  pond  was  absolutely  full  to  tbi'  brim.  The  V. 
S.  Engineers  then  had  the  work  on  the  colVer-dani  at 
such  a  point  that  they  could  not  ri-k  the  company's 
emptying  its  dam.  There  could  be  no  water  held  back 
h\  anyone  on  the  following  Sunday,  and  therefor, 
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day  would  be  no  better  than  any  other  day.  It  was  de- 
cided not  to  wait  but  to  close  as  rapidly  as  possible,  as  a 
thaw  might  come  and  greatly  increase  the  flow  and  the 
difficulties. 

The  river  bed  is  a  mixture  of  sand,  gravel,  shale  with 
some  clay  and  loam.  It  was  decided  to  close  as  much 
could  be  dared  (to  the  point  where  the  heavier  material 
would  not  move  much)  on  Friday,  and  to  finish  the 
closure  on  Saturday.  On  Friday,  about  -i  p.m.  (probably 
the  hour  of  peak  load  at  Minneapolis)  the  scour  at  the 
gap  became  sufficiently  heavy  to  indicate  that  work  could 
not  be  stopped  for  the  night  but  must  be  pushed  ahead 
continuously.  As  luck  would  have  it,  Friday  night  was 
the  worst  night  of  this  winter,  with  sub-zero  temperature, 
Blow  and  heavy  wind,  a  veritable  blizzard.  As  the  closure 
proceeded,  the  depth  increased  and  a  change  was  made 
from  32-ft.  to  36-ft.  sheet  piling. 

About  11  p.m.,  with  only  two  or  three  piles  to  be 
driven,  after  one  pile  had  been  driven  into  about  4  ft. 
of  solid  material,  the  next  pile,  when  dropped  in  place, 
went  entirely  through  the  waling  pieces  and  floated  down 
the  river.  A  movement  occurred  in  the  coffer-dam  and 
the  piledrivers  were  withdrawn  from  the  opening  to  the 
solid  part  of  the  dam.  Xo  further  breach  was  made,  but 
the  point  of  intended  closure  was  moved  downstream 
about  6  ft. 

The  next  morning,  the  coffer-dam  was  bulkheaded 
across  each  side  of  the  part  that  moved,  and  the  filling 
of  the  undisturbed  portion  has  proceeded.  The  disturbed 
portion  has  been  filled  with  iock,  forming  a  dam  which  is 
now  up  to  water  level,  and  practically  the  whole  river 
is  going  through  the  sluices  and  power  house.  The  move- 
ment of  materia]  of  the  bottom  was  confined  to  the 
immediate  point  of  the  intended  closure,  and  at  10  or 
12  ft.  upstream  there  was  no  scour.  There  was  no  ice 
mo1  emenl  involved. 

A  patch  will  be  formed  in  the  disturbed  section,  the 
present  coffer  (with  some  planking)  acting  as  the  lower 
side,  and  a  row  of  -licet  piling  about  15  ft.  above,  forming 
the  upper  side.  This  natch  will  give  no  difficulty  in  con- 
struction  as  the  river  i<  now  diverted  and  the  work  will  be 
in  -fill  water.  H  i-  Btated  that  had  it  not  been  in  the 
vicinity  of  two  large  cities,  and  had  it  not  been  necessary 
to  give  some  publii  ity  in  the  attempl  to  get  the  cooper- 
ation of  the  power  dams  above,  "the  matter  would  not 
have  been  mentioned  in  the  press,  and  i1  would  have  been 
ded  a-  one  of  the  circumstances  which  necessarily 
an-'    in  tli<-  prosecutions  oi  .mi  en lering  work  of  this 

MX'-." 

"ne  peculiar  thing  hap] id.     The  point  of  intended 

<  d  downstream  aboul   6  Ft.  and  Borne  of  I  lie 
sheel    piling  ide   of  3s  12  in.    plant  I    was 

tilt'  d.     A    ection  of  f  ist  of  the  opening,  con- 

round  piling  h  n  h  walings  ami  two 
row.-  of  sheel  piling  (driven  in  l  to  s  ft.  of  river  bed), 
moved  bodily  down  river  bui  remained  vertical.  It  musi 
have  carried  with  it,  b  ill  a     be  river-bed  m  iter 

n   the  two   '■  tiling,     The   I 

nntered  a  brush  mat,  heai  ily 
.  w  hi'  h  had  in  to  prevenf 

the  coffer.    Whether  or  nol  then      •    thi     I    to  8 
ft.  d'  pjh'  ,       hen  it 

the  engineers  waited  for 
tht  )  had  b 
Not  1(      than  50  ft.  moved 
■ 


irasilblie 


fotr   dike    KJ©w 
Sua  lb  way 

In  Engineering  News,  Apr.  7,  1910,  the  great  advan- 
tage was  pointed  out  of  movable  platform  extensions  in 
increasing  the  safety  of  entering  and  leaving  passengers 
in  the  New  York  City  subways  where  some  station  plat- 
forms had  been  built  on  curves.  It  is  obvious  that  with 
such  platforms  either  the  center  or  end  doors  of  ears 
must  be  separated  from  the  platform  edge  by  a  consider- 
able length  of  step.  To  minimize  the  clanger  of  accident, 
warning  lamps  have  been  placed  under  the  edge  of  the 
platform,  the  train  and  station  guards  constantly  call 
out  "Watch  your  step,"  and  there  are  numerous  signs 
and  annunciators  giving  the  same  warning. 

A  device  of  the  type  before  discussed  which  has  been 
experimentally  tried  out  and  found  satisfactory  at  the 
14th  St.  express  station  comprises  a  grating  which  slides 
out  from  the  underside  of  the  platform  and  up  to  the 
car  door,  together  with  a  pair  of  air  cylinders,  operating 
levers,  and  control  magnets  as  shown  in  the  accompany? 
ing  sketch.    The  general  operation  of  the  device  is  as  fol- 


Aehangement  of  Movable  Grating  fob  Ci  rved  Sta- 
tion  Platforms 

lows.  The  platform  guard  lakes  position  where  the  for 
ward  end  of  a  train  is  expected  to  Btop.  dust  before  the 
iir-i  ear  comes  to  a  Btop,  he  moves  a  controller  to  the 
operating  point  when  the  magnetic  valves  admit  air  to 
the  cylinder!  and  the  grated  Begment  of  the  station  plat- 
form  nine,,  out   as  the  train  eoines  to  a   -lop.     This  plat- 

■  i.e  nt  movei  in  a  level  plane  so  thai  when  it  is 
moved  outward  if  nowise  affecte  the  natural  movement  of 
the  passengers.  It  remains  mil  until  the  train  has  pro- 
ceeded some  Beven  or  eight  feei  when  it  is  crowded  back 
by  the  i  ar,  »  hit  h  aci  ion  revei  e  the  elecf  ro-pneumat  io 
!<  r  control  and  causes  the  grating  to  be  drawn  fur- 
ther ba<  k  and  out  of  the  way. 
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Just  before  its  completion  in  February  last,  the  Amos- 
■ag  Savings  Bank  Building,  a  ten-story  fireproof  office 
aiding  at  Manchester,  X.  II.,  passed  with  conspicuous 
iceess  through  a  service  fire  test  of  extreme  severity, 
he  building  is  a  steel-frame  structure  with  brick  curtain 
nils  and  limestone  trim.     It  is  located  on  a  corner  and 

iacks  to  an  alley  and  the  two  street  sides  normally  open 
)  light  are  provided  with  plain  glass  windows.  The 
.  airth  side  abuts  on  another  lot  on  which  there  was  a 
Imr-story,  stone-faced,  brick-wall  and  timber-frame 
uilding  of  many  years'  standing.  On  this  side  the  new 
uilding  has  a  light  shaft,  but  is  built  for  its  lower  four 
tories  in  party  wall  with  the  old  building,  the  upper  six 


The  wind  drove  the  flames  directly  toward  the  bank 
building  and  for  a  number  of  hours  they  raged  against 
the  brick  wall  and  wire-glass  windows.  When  the  fire 
was  finally  controlled,  it  was  found  that  while  some  of  the 
wire-glass  panes  were  cracked,  in  no  case  was  there  any 
complete  break  or  opening  nor  any  damage  to  the  sash 
frames.  In  examination  for  possible  insurance  damage, 
there  was  not  a  single  sash  that  could  not  be  raised  with 
case.  The  brickwork  and  terra-cotta  cornice  were  some- 
what blackened,  but  not  otherwise  damaged.  During  the 
whole  of  the  fire,  plasterers,  tile  layers,  etc.,  remained  at 
work  in  the  interior  of  the  bank  building. 

The  accompanying  view,  taken  after  the  tire,  shows  the 
ruins  of  the  block,  with  the  Amoskeag  building  in  the 
background.  The  windows  shown  are  the  ones  which 
were  exposed  to  the  flames. 


A    Modern 
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The   Ami 


ag    Bank 


.-tones  rising  clear  above  the  old   roof.     The  entire   ten 

lories  in  the  shaft,  the  six  clear  stories  on  the  line 

Wall  are  provided  with  window-  with  metal  frames  and 
Bashes  and  wire-glass  lights.  The  alley  side  is  furnisher] 
with  the  same  window  equipment. 

On  Jan.  28,  1014,  when  the  bank  building  was  struc- 
turally complete,  bul  while  some  interior  work  remained 

•i a   fire  broke  oul    in   the  adjoining  four-storj 

building,  which  was  occupied  by  a  department  store  and 
nil  of  inlh table  - I-.  The  fire  - i  go!  be- 
yond control  ami  in  (he  course  of  ten  hours  destroyed 
nil  the  building?  on  the  block  with  the  exception  of  the 
bank  building,  which  nol  onlj  was  unharmed  in  itself, 
hut  also  acted  as  an  effective  barrier  againsl  the  spread 
of  the  conflagration  to  the  remainder  of  the  business  dis- 
1 1  n  I. 


The  building  was  designed  by  Hutchins  &  French,  of 
Boston,  and  was  buill  by  the  I«\  II.  How,-  Construction 
Co.,  New  York  City.  M.  I'.  Weatergren,  Inc.  New  York, 
furnished   the  metal    frame  and   sash. 
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National  CI 


irini   Progress 

Pi  .i.i    i  Ion   of   New    foi 


in-    umue    n\     1110    national    i  ivic    p  eneraitun    <>i    .\  ■  u     1..11,    i  ny. 

The  survey  la  to  be  under  dlr n  of  Dr.   Roland   R    Falkner, 

who  was    Assistant    Dlrectoi   of  the  0    s    Census  In    1910       fhi 

.1       II n ,      .       M , 


purpose  of  i he   aurvej  ...,   .■.,-,., 

out   by  the  Federation,  Is  to  answer  the  question  whether  th« 

octal    men ti    of    recent    years   have   bei 

..i    .  conomlc   Jusl  lei    and  a  larger  hu 
verse.     The  subjects  to  t>o  Investigated  by   i 
such   matters  as  profll   sharing,   workmen's 

•  1 1 1  a  1 1  i .  i 1    i .in        child    la  bo 

ei.iuiii.nl     ownership    and    operation    of    publto 
ni  mi  los,   and    municipal   grovernmi  nt 


in.  his     sent 

whether  the 
in   the  direction 
ii    the  ro- 
ie  Survey  Include 
ompensatlon,   Ir 
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Atmsftlini9  Tessas 

The  accompanying  halftone  gives  a  view  of  the  grain 
elevator  plant  of  the  Morten  Milling  Co.,  at  Austin, 
Texas,  where  on  Feb.  17,  1914,  three  of  the  large  steel 
grain  tanks  collapsed  following  the  initial  failure  of  one 
of  the  three.  The  tanks  which  failed  are  the  center  ones 
of  a  battery  of  six  of  the  same  dimensions,  that  is,  26  ft. 
diameter,  70  ft.  height  and  30,000  bushels  capacity.  They 
were  of  standard  s,teel  tank  construction,  founded  on  a 
concrete  base,  footing  into  a  new  15-ft.  fill.  The  tanks 
had  only  recently  been  placed  and  the  middle  one  in  the 
rear  of  the  view  was  in  process  of  being  loaded  when 
marked  signs  of  settlement  were  noted  in  the  morning 
of  Feb.  17.    All  workmen  were  ordered  from  the  vicinity 


Coir&dlliHiioinis  ©if  a\.ira  EiniHeiriragi&iioimaS 
Cosimpe&iiftioira  fojr  Modlel  Slhops 


The  advertisement  of  an  international  competition  fur 
the  plans  and  specifications  of  a  central  model  workshop 
and  four  repair  shops  for  the  state  railways  of  Chile,  was 
very  briefly  noted  in  Engineering  News  of  Feb  1'.'. 
Through  the  courtesy  of  the  Chilean  Minister  at  Wash- 
ington, we  are  able  to  print  the  official  statement  of  con- 
ditions of  the  competition  as  follows: 

Under  a  decree  of  the  Ministry  of  Railroads,  dated  Feb. 
1913,   the   basis   for   the   contest   is  as  follows: 

(1)     A  first  prize  of  $20,000  for  the  best  plan  and  a  seco 
prize    of    $10,000    for    the    next    best.      Honorary    mentions    will 


ontl 


Si  i  i  i  Grain  T  \  \  ks  \V  m  k  n  t  Iqllapsed,  Due 


' u  i.'iv  Foundations 


and    ■  ben  look   pi  ><r  i ■  was  in   range 

calling  material.  The  far  middle  lank  first  fell 
and  carried  with  it  two  of  the  tanks  in  the  foreground, 
both  of  uhi.h  were  empty.    At  the  lime  of  collapse  there 

was  about    Si bushi  I-  of  wheal  in  the  far  middle  tank 

one  in  any  of  the  othi  i-. 
We  are  informed  thai  the  <  ngiw  ering  and  contracting 
woii.  w.i-  all  (|,, iic  by  ;i   Foreman  employed  by  the  com- 

r  offici     in    i  mi.  I 1 1    i>   reported   that        °t    the    Jury's    i-i""  i 

the   rilled   foundation   wan  obviously    insufficienl    for  tin 

load  imposed  and  thai  there  bad  bi  of  sett  I I 

lapsi 

w  i.:it   Doe*  a  sui..,n>   Car  Coatf    The   Public  Service  C 

.    rapid- 

ii      ipproved 

ii      ol    ii,.     Brooklyn    Rapid 

0 com- 

i in 

equl i      Thi       ir  I  6119  i  ach .   i  he 

motoi  ■  ■•ni .  ..i     .  in...  i.it  us,   $97  .     i.i  d  i  •      •  ■ . 

|911;  i  r. 


be  awarded  also.     The   monej    prizes   will   be  awarded  only  to 
chins    for    the    Central    Workshop. 

(2)  The  plana  and  specifications  should  be  received  at  the 
Mintstrj  of  Railroads,  Santiago,  Chile,  not  later  than  Slaj 
1,    mil. 

(3)  A  Jury  ni  Award  composed  of  nine  members  ap- 
pointed bj  ii..'  Government  and  presided  over  by  He  Minister 
..i  Railroads,  will  examine  and  cuss  upon  lie  plans  and  speci- 
fications submitted,  and  report  thereon  within  one  month 
from   lie  closing   of   the   competl 

in     'I'll.-  prizes  win   i..-  paid   within  30  days  from  in.-  date 


(6)  'I'le  Government  reserves  the  right  to  reject  anj  or 
;iii  ..r  iic-  plans  submitted,  and  consequently  to  withhold  any 
in    ail   of   in.-   prizes. 

(6)  Plans   and    specifications    to    which    prizes   shall    have 

been   awarded    will    become   tic   p >rtj    .a'   the  Government, 

.ui.i   all   others  are   t..   be   returned    to   their  authors, 

(7)  The  fundamental  requirements  .a  the  Central  Work- 
■hop  are  as  follov 

o,  i      \    .  ftpai  Itj    cm  ie     ..i"'   locomotli  oa   with 

tenders   pei    year,    provided   thai    no   large   repair   work 

hi i  •    i hi to  hi  i     "i      '  ■    i " 

i rt      i  \n  example  of  large  repali   work  would  be  the 

changing    of    i  )  linden     i lollei  i,    and    their    i ei 
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(b)  A  capacity  for  the  simultaneous  and  continuous 
repair  of  50  passenger  coaches  and   400   freight  cars. 

(The  present  number  of  locomotives  in  operation  is 
600:  number  of  passenger  cars,  500;  freight  cars.  6000. 
These  figures  are  to  be  increased  every  year,  as  follows: 
Coaches   and    cars,    10%,   and    locomotives,   5%. 

(c)  It  should  be  so  equipped  as  to  meet  all  the 
needs  of  the  general  service,  its  administrative  organi- 
zation, and   the   machinery   and    plants. 

(d)  A  capacity  for  producing  not  only  the  necessary 
pieces  and  parts,  such  as  cylinders,  boilers  and  mech- 
anisms, but  also  such  pieces  as  may  be  needed  in  the 
auxiliary    repair    shops. 

(e)  Adequate  stores  for  the  stocking  of  reserve 
materials. 

(8)  The  Central  Workshop  may  be  presented  in  the  plans 
s  one  plant  to  be  built  on  a  single  site,  ~>r  as  two  separate 
lants,  one  for  locomotives  and  tenders,  and  the  other  for 
oaches  and   cars. 

(9)  As  to  the  auxiliary  repair  shops,  their  capacity  or 
mportance  shall  be  determined  by  each  competitor,  taking  as 

basis  the  Central  Workshop  and  bearing  in  mind  the  re- 
tirements   of    the    service    and    traffic. 

(10)  In  drawing  up  these  plans  and  specifications,  the 
ollowing   facts   should    be    taken    into    consideration: 

(a)  That  the  necessary  sites  are  to  be  furnished 
by    the    Government    without    cost. 

(b)  That  native  materials  are  to  be  used  in  so  far 
as    possible. 

(c)  That  prices  of  materials  and  machinery  are  to 
be  estimated  as  placed  on  board  at  Valparaiso,  and, 
therefore,     not    including    custom    duties. 

(d)  That  the  state  railways  will  transport  without 
charge  all  materials,  but  the  cost  of  loading  and  un- 
loading should   be  included   in   the  estimates. 

(11)  The  Government  will  furnish  all  available  data  and 
render  all  possible  help  in  the  drawing  up  of  these  plans 
and  specifications,  provided,  however,  that  the  c9mpetitor  de- 
siring such  data  or  help  shall  have  a  duly  authorized  repre- 
sentative in  Chile,  who.  on  his  behalf,  shall  express  in  writ- 
ing his  purpose  to  take  part  in  the  contest  under  these  bases 
and  designate  the  persons  who  as  experts  are  to  undertake  the 
studies  in  Chile. 

(12)  This  is  exclusively  a  competition  for  plans  and 
specifications,  and  the  Government  does  not  incur  any  obliga- 
tion  as   to   the    future   construction    of   the   works. 


Mid=Yeaa»    (C©Euv©initi©ini    ©If  ttlh© 
Asimeiriicaiia    HiniSilattufl&©    ©f 


A  year  ago  the  American  Institute  "I'  Electrical  Engi- 
found  thr  experiment  of  a  mid-winter  convention 
essful  that  a  second  one  was  held  Feb.  25-2?  of  this 
year  and  with  nearly  or  quite  equal  success.     About  350 
tered.    An  attempt  was  made  to  have  the  sessions  ex- 
press tin    determination  of  the  Institute  to  he  the  center 
of  all  professional  activity  of  men  connected  in  any  way 
with  thr  generation  ami  use  of  electric  energy,  to  make 

Unnecessary  tin    offsl t  of  special  organizations  devoted 

to  special  branches  of  electrical  work  ami  even  to  draw 
Pack  under  it-  wing  those  smaller  societies  which  had 
already  been  formed.  There  was  evidenl  also  the  intent 
i  administration  to  have  the  [nstitute  bring  to  its 
members  .ill  possible  live  information  ami  experience  in 
any  way  involving  electrical  energy. 

'I'lir  evening   of   the    firsl    convention   day    "as   given 
Over  to  the  Organization  Committee  of  the  Internationa! 
-Mm  be  held  in  San  Francisco  in  Sep 
tember,  1915),  for  nontechnical  addresses  to  stimulate  in 
tere8l   in  this  project.     On  the  second  uighl   a  dii 
dance  at    \.u    York's   uewesl    hotel,   the   Biltmore,  was 
given  bj  the    ante  I  h   animation  I  lommittee. 
The  entire   technical    program   was   in   the   bands  of 
1   ectrie   Power  I  lommittee  which,  t<>  carry  out  the 
ipirii  of  the  administration  above  noted,  lias  been  ex- 
panded into  seven  sub-committees   (on  stations,  genera- 


tion, protective  apparatus,  transmission,  distribution,  eco- 
nomies and  data)  each  with  its  own  chairman  and  from 
5  to  27  members.  Efforts  seem  to  have  been  made  to 
present,  under  each  subdivision  of  electric-power  topics, 
one  lather  general  paper  and  one  or  more  very  - 
ones. 

At  the  opening  session,  after  the  Chairman  of  the  Elec- 
tric Power  Committee,  D.  B.  Rushmore,  of  Schenectady, 
had  explained  some  of  the  matter-  referred  to  above,  a 
report  was  received  from  the  sub-committee  on  engineer- 
ing data,  P.  H.  Thomas,  of  Xew  York.  Chairman.  It 
was  explained  that  the  committee  was  prepared  to  col- 
lect such  live  data  of  demonstrated  utility  as  the  mem- 
bers might  call  for  and  to  publish  it  in  such  form  as 
might  generally  be  found  most  suitable.  The  committee 
put  a  number  of  questions  before  the  members,  that  it 
might  have  all  possible  advice  in  shaping  its  policy. 

The  feasibility  of  an  Institute  handbook  of  electrical 
engineering  was  reported  on  by  a  special  committee,  of 
which  Prof.  Harold  Pender,  of  Boston,  was  Chairman. 
From  this  report  ami  the  accompanying  discussion,  it 
was  evident  that  electrical  engineers  generally  were  not 
satisfied  with  any  of  the  handbooks  which  have  been  pub- 
lished. It  was  even  stated  that  all  of  them  combined 
would  not  form  an  ideal  hook.  The  report  ami  the  dis- 
cussion, however,  were  decidedly  unfavorable  to  the  Insti- 
tute engaging  in   such  an  enterprise. 

There  were  four  papers  comparing  the  use  of  outdoor 
and  indoor  substations,  by  A.  Maeomber,  of  Boston,  H.  R. 
Fullertori,  of  Pittsburgh.  F.  L.  Hunt,  of  Greenfield, 
Mass..  and  L.  L.  Perry,  of  Chicago.  In  general,  the  ad- 
vantages of  lower  first  cost,  smaller  tire  hazard  ami 
simpler  layout  were  found  to  exist  with  those  designs 
which  had  transformers,  oil  switches,  lightning  arresters 
and  busbar  structures  built  for  exposure  to  the  elements 
instead  of  being  housed.  The  disadvantages  painted  out 
were  difficulty  of  repair  and  uncertainty  of  operation 
under  unfavorable  weather  conditions.  For  the  very 
high-voltage  sections  of  large  substations  and  for  ail 
voltages  on  the  very  small  stations  required  for  certain 
rural  communities  the  outdoor  construction  seemed  to  he 
favored  in  practice  on  grounds  of  economy. 

The  paper,  "Protective  Reactances  in  Large  Power  Sta- 
tion-.-' by  .lame-  Lyman,  A.  M.  Rossman,  ami  I..  I.. 
Perry,  of  Chicago,  described  several  schemes  of  inserting 
reactance  coils  in  the  main  supply  circuit  to  prevent  ex- 
1  essive   flow    of  current   in   time  of  trouble. 

Tin-  report  of  the  Transmission  Sub-Committee,  P.  W. 
Sothman,  Chairman,  started  out  with  a  general  review 
'I'  the  problems  of  high-tension  transmission  lines—such 
a*  charai  ter  and  size  of  rights-of-way,  sleet  troubles,  good 
lower    construction,    aluminum,    copper    and    copper-dad 

steel  c luctors,  insulators,  telephone  interferences 

The  second  pari  of  the  report,  in  four  -.  took 

up  the  deterioration   of   porcelain   in   si  J      \ 

Brundige,  of  Mew  York),  extenl  of  influence  of  a  direct 
lightning  stroke  (by  1..  ( '.  Nicholsi  Falo),  trans- 

m  problems  in  the  Wesl  (by  I'.  M.  Downing,  of  San 
Francisco),    and    -wit,  bine     (by    (.'.    Facchioli,    of    Pitts- 
Held.  Mass  |.     II.  W.  Buck,  of  \Vv    ,  ■  s,,„„. 
note-  on  the  practical  operation  oi 
lators. 

The  report  of  the  Sub  Committee  on  Distribution  of 
Electrical  Energy,  P.  Junkersfeld,  of  Chicago,  Chairman. 
with  nine  similar  appendices,  presented  i  |  what 
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was  considered  good  practice  throughout  the  country  and 
touched  on  some  points  in  direct-  and  alternating-current 
work,  in  lighting  and  railway  lines,  etc.,  which  were  not 
settled  or  standardized. 

One  session  was  given  up  to  the  discussion  of  protec- 
tive apparatus  with  papers  on  "Kecording  Devices,"  by 
C.  P.  Steinmetz,  and  "High-Frequency  Relays,"  by  E.  E. 
F.  Creighton,  both  of  Schenectady. 

C.  T.  Hutchinson,  of  New  York  City,  presented  a  paper, 
"The  Economical  Capacity  of  a  Combined  Hydro-Elec- 
tric and  Steam  Pow'cr  Plant."  A  direct  method  was  pre- 
sented of  handling  this  problem  of  supplementing  sea- 
sonal deficiency  in  stream  flow  at  a  hydraulic  develop- 
ment. The  author  showed  a  new  form  of  presenting  the 
stream  characteristics  by  a  "per  cent-deficiency"  curve 
and  the  power-load  characteristics  by  a  "per  cent-load" 
curve. 

H.  M.  Hobart,  of  Schenectady,  presented  "The  Cost  of 
Electricity  at  the  Source,"  which  was  a  simple  exposition 
of  determining  the  cost  of  manufacturing  electricity  in  a 
100,000-kw.  station  with  high  load  factor  (50  to  100%) 
and  with  coal  costs  from  $5  per  ton  down  to  zero.  The 
author's  figure  for  cost  of  installation  at  $35  per  kw.  of 
station  capacity  was  criticized  in  the  discussion;  but 
he  stoutly  maintained  that  it  represented  the  best 
practice  which  was  to  he  expected  from  now  on.  and 
he  subdivided  the  figure  into  $10.50  for  generators, 
cables,  etc.,  $8.50  for  steam-raising  apparatus,  $5  for 
condensers,  etc.,  $8  for  buildings,  and  $2  for  engineering 
and  contingencies.  In  such  a  plant  under  variable  con- 
ditions his  assumptions  and  computations  showed  that 
electricity  could  be  generated  at  a  cost  of  0.25c.  to  0.40c. 
per  kw.-hr.,  but  it  was  emphasized  that  this  was  only  a 
small  part  of  the  total  cost  of  supplying  a  customer. 

Bresilft  &k&  a  36)=Hnao  Wales'    Msissa 

a\&  SptraHaglffielldlp  M^ss» 

liv  Elbert  E.  Lochridge* 

A  break  in  a  water  mam  of  the  water-works  of  Spring- 
field, Mass.,  occurred  on  -Alar.  1,  resulting  in  the  partial 
wreck  of  a  house  by  undermining. 

To  understand  the  local  situation  it  should  be  known 

that  the  old  distribution  system  of  the  Springfield  water- 

i  tructed  to  receive  water  from  the  Ludlow  sys- 

t.  in  lying  entirely  east  of  the  city,  would  not  haw  I n 

satisfa  istributing  water  from  the  new  or  Little 

I:  ■  in,  which   was  pul   in  service  four  years  ago, 

and  which  liee  west,  acros  the  Connecticui  River  from 
the  city.  To  properly  connect  all  portions  of  the  city 
with  the  new  supply,  a  circuit  main  1  \  -  miles  in  length 
was  1'iiilt  encircling  the  city  and  passing  through  each 
section.  The  pipe  compo  ing  thi  circuit  was  36,  30  and 
21   in.  in  diameter.     'II  e  portion  of  this   Main  to  and 

Water  St.  and  is  36  in. 
in  diameter,  and  it  wat  on  thi  main,  near  Vernon  St., 
thai  I  earlj  Sunda     moi  ning,  Mar.  1. 

A  oi  i  in  ova  •  noi  mal  of  I  i  I  lb.  to  I  30  lb. 
noted  on  thi  ige  a1  ■  oi  of 
pal  minute  lati  r  a  patrolman's  telepl ■  re- 
ported the  location  of  the  trouble.    The  pre    ure  on  the 

;il      I'.'O     II,.     |'ii, in      I '.' 

I  :  05  a.m.,  when   i  dden  drop  to  in  lb.  oo- 

.... 


curred,  and  the  pressure  remained   near  this  point   until 
1:50  a.m.  when  the  normal  pressure  was  restored. 

The  first  effect  of  the  water  was  to  enter  lh  :  cellar  of 
a  brick  house,  on  Water  St.  The  main  at  (bis  point  is  on 
the  east  side  of  the  street,  but  a  short  distance  out  from 
the  curb  and  the  house  stood  dose  to  the  walk.  The  final 
result  was  the  collapse  of  half  of  the  bouse  into  the 
basement. 

To  control  the  water  at  this  point  it  was  necessaa 
to  close  two  24-in.  gates  on  the  :3G-in.  main  and  also 
the  gates  on  the  seven  side  streets  lying  between  Main 
and  Water  Sts.  The  snow  and  slush  prevented  as  rapid 
work  as  could  have  been  done  at  another  season  of  the 
year,  but  all  of  these  gates  were  closed  in  90  minutes 
from  the  first  indication  of  the  gage  that  a  break  had 
occurred  and  the  pressure  restored  to  all  of  the  business 
section  except  the  portion  of  the  street  immediately  af- 
fected. 

Two  hours  later,  a  little  before  4  a.m.,  a  serious  fire 
broke  out  in  the  Park  Theater,  two  miles  distant.  The 
pressure  chart  indicated,  however,  that  although  14  fire 
streams  were  used  for  an  hour  and  a  half,  at  no  time  was 
the  pressure  drawn  below  140  lb.  This  would  demon- 
strate the  value  of  a  circuit  which  permitted  the  flow  of 
water  from  both  directions  even  though  one  section  was 
disabled. 

An  examination  after  daylight  indicated  that  the  dam- 
age was  done  entirely  by  the  jet  of  water  from  the  8-in 
line  which  supplied  a  hydrant  at  this  point,  and  no  por- 
tion of  the  pipe  or  hydrant  have  as  yet  been  found.  Tin 
nearness  of  the  pipe  to  the  building  brought  about  a  ver. 
early  collapse  and  the  damage  was  all  done  soon  alter 
the  first  rush  of  water.  There  were  four  families  in  the 
house,  all  of  whom  made  their  escape  with  little  time  to 
spare. 

This  portion  of  the  line  lias  been  in  service  nearly  eight 
years.  The  36-in.  line,  although  laid  bare  by  the  rush 
of  water,  was  not  undermined  or  affected.  The  frost  had 
extended  about  4%  ft.  into  the  ground  and  this  formed 
a  solid  cake  over  the  point  of  leakage.  What  portion  of 
the  damage  could  have  been  caused  by  the  change  in  po- 
sition of  this  cake.  <\w  to  a  small  leak  from  this  or  some 
other  service,  is  entirely  unknown  at  the  present  time. 

Within  twelve  hours  two  other  side  connections  in  the 
city  in  widely  separated  lines  were  also  broken  from  the 
mains,  causing  damage  of  lesser  account.  Xo  estimates 
have  been  made  as  to  wbal  the  total  damage  will  be. 

B3£WS  MOTES 


False  Report*  <>f  a  Tunnel    Icoldenl    were   quite  generally 

published  by  the  morning  newspapers  of  Mar.  2.  it  was 
stated  thai  on  Mar.  i   the  steelwork  at   the  portal  of  the   Bal 

i n    .^   Ohio   R  i:    tunnel,   now  under  construction,  collapsed 

after  a  heavj  blast,  burying  Beven  workmen.  The  contractor 
toi  this  work  is  n.  S.  Kerbaugh,  Inc.,  of  New  York  Citj  Ac- 
cording i"  an  official  statement  a  fall  of  rock  on  Feb.  26 
slightly  Injured  one  man. 

The  ".«•>>  Hon* the  Instltutl >•'  Mining;  and  Metal- 
lurgy, ai  I  FInsbury  Circus,  London,  England,  was  formally 
opened   by  the   Lord   Mayor  of   London   on  Jan.   IS,  which   was 

tin-  l':m    i  ml    en  irj   ol   the  foundatl »f  the  Institution     Thi 

•  r,  mi  .i i   ol    the  house  Is  as   follows     Basement,  smoklni 

room,  etc  :  flrsl  door,  council  chamber  and  n  adlng  r n;  sol 

<aiii  floor,  library;  third  H'">r,  writing  rooms,  eta;  fourth  Qooi 
hou  i  I  i  i  per's  aps  rl  ments. 

\    \.-n    Passenger  Terminal   n<    Buffalo   li   i"   be    bull!    by 

iii«-  Lackawanne   R  R     Thi    ■ lal  report  "i    President  Trues* 

dale,   in  i  publli  h<  d. 
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The   most    important    work    the    company    has    planned    for 
tl    coming:    year    is    the    construction    of    new    passenger    ter- 
gal  facilities   at   Buffalo.     These   facilities   are   imperatively 
„  [led.    and    negotiations    have    been    under    way    for    the    past 
S    years   with   the   authorities   of  the   city   of  Buffalo   for   the 
n  cssary    rights    and    privileges    in    certain     streets    in     that 
lie  use  of  which  was  required  in  order  to  carry  out  the 
ipanv's    plans.      The    expenditure    on    this    account    will    be 
mt  the  management  deems  that   it   will  be  justified,   in 
v  w  of  the  company's  large  passenger  traffic  to  and  from  that 
i  urtant  city. 

Heavy  Sturm  Damage  in  the   Northeastern   States  occurred 
1   and  2.  Railroad,  street   railway,   telephone  and  tele- 
services    generally,    were    stopped.      As    an    example    of 
i  -rruption    to    railroad    traffic,    no    Pennsylvania    R.R.    trains 
d    the   Thirty-third    St.    Station,    from    7    p.m.    on    Mar.    1, 
noon    on    Mar.    2 — a   period    of    17   hours.      Snow   fell    to   a 
of  ltu   in.,  the  first  6  in.  was  very  wet  and  caked  easily. 
He   later   snowfall    was    of   light    consistency,    easily    drifted. 
He     wet     snow     formed     around     overhead     electric      wires 
■  a  diameter  of  from  1  to  2  in.     This  condition,  coupled  with 
nds  of  from   60   to   84  miles  per   hour,   caused   unprecedented 
.-   to  electric-light,   telephone    and   telegraph    systems   in 
on  affected.     Sixteen  persons  are   reported  dead  as   a 
;ult  of  the  storm. 

Donas  for  the  Moffat   Tunnel   Project,   described   in    "Engi- 

tg    News,"    Jan.    22,    1914,    were    approved    by   the    city   of 

at  a  municipal  election  held  on  Feb.  17.     The  vote  -was 

to   6933.     It  is   reported   that   work   on   the   engineering 

has   already   started,    that    field    parties   within    a    couple 

weeks   will    take   topography   at   the   approaches,   and   that 

infractors    may   be  expected   to    begin   work    in    two   or   three 

onths.     It   is  planned   first  to   drive  a   bottom   heading,   7x12 

.  in   from  each  portal   for  about  1000  ft.   while  power  plants 

-  being  built  and  other  equipment  assembled  for  the  bench 

kcavation. 

ketlon    to    Compel    "Water    Purification     at    West     Reading, 

run,,  was  recently  taken  by  the  Pennsylvania  Department  of 
f  health,  through  Dr.  Samuel  G.   Dixon,  commissioner.     We  are 

idebted  to  F.  Herbert  Snow,  chief  engineer  of  the  Department, 
1  or  the  following  statement   of   the   case: 

The    West    Reading    Water    Co.    supplies    a    growing    com- 
jiunity  opposite  the  city  of  Reading  on  the  west  bank  of  the 

cJiuylkill  River.  The  water  is  drawn  from  the  river  at  a 
l>oint    below    numerous    industrial    plants    and   a   storm    sewer 

utlet,  and  is  totally  unfit  to  use  for  human  consumption 
without   filtration.     The   filler   plant   is   old,   out   of   repair   and 

otally  inadequate.  The  company  has  been  required  by  the 
|itate  to  treat  the  water  with  a  germicide  and  the  Commis- 
uloner  of  Health  ordered  that  a  new   filter  plant  be   installed. 

lut  the  company  delayed  for  various  reasons  the  prepa- 
ration of  the  plans  and  finally  the  Commissioner  of  Health 
|>ut   the   matter   into   the   hands  of   the  Attorney  General,    with 

h.  conclusive  evidence  that  the  company  had  failed  to  ful- 
ill  its  charter  obligations  in  that  the  water  it  was  sup- 
plying: to  the  public  was  not  pure  and  wholesome,  after 
d  admonitions  from  the  Commissioner  of  Health  to 
this  effect.  George  A.  Johnson,  of  New  York  City,  is  now  in 
the  employ  of  the  company  and  an  entirely  new  and  uptodate 
plant   will  be  installed  at  once. 

The    Tennessee    River    Bridge    Com  petition    at    Chattanooga 
on    Feb.    IS   was  attended   by   representatives   of   ten   different 

■  ring  firms  as   follows:   Brenneke   &  Fay,   of  St.   Louis; 
B.    Luten,    of    Indianapolis,    represented    by    the    Ellis 

lOngineering  Co.,  of  Chattanooga;  W.  C.  Spiker  Engi- 
-  Co.,  of  Atlanta:  Hedrick  &  Cochrane,  of  Kansas  City, 
IMo.:  C.  E.  Shearer,  Memphis;  John  Ash,  Chattanooga;  Wilbur 
.1  Watson  &  Co.,  Cleveland,  represented  by  the  Edward  E. 
Engineering  Co.,  of  Chattanooga;  Waddell  &  Harring- 
ton, Kansas  City;  B.  II.  Davis,  of  New  York.  The  Scherzer 
Rolling  Lift  Bridge  Co.,  of  Chicago,  had  a  representative   who 

■  d  before  the  Commission.  The  Strauss  Bascule  Bridge 
<'o  of  Chicago,  as  consulting  engineer  for  the  vertical  life 
•pan,  also  had   a   representative. 

The  presentations  of  the  designs  offered  by  the  different 
iitlnued  for  two  days.  The  Chattanooga  "Times"  says: 
Ineers  last  night  stated  that  they  had  never  been  ac- 
•  more  courteous  and  patient  hearing  than  was  granted 
by  the  local  commission.  No  engineer  was  able  to- 
:■  his  presentation  of  plans  In  less  than  a  half  hour 
and    some    consumed    more   than    two   loons 

The   plans    and    propositions   submitted    Included    from    one 

fo    four    sets    of    plans    and    suggestions    of    designs    for    the 

i    general    proposition    for   the   work   and    explanations 

of   bridges    they    had    built    al    other    places,    along    with    data 

on  the  bridge  question,  which  has  filled  one  room  In   Engineer 

i  ill    be    held    bj     n ommlsslon    Tor 

their    Information    until    they    have    selected    their    engineer, 

when   they  will  be  returned   to  the  engineer  presenting   then 

The  Wit    Department  has  limited  the  commission  In  many 

respects.       One    requirement     of    the    department     is    that     the 

over   the   river   must    be   of   not   less   than    300   ft     each 

Tf  this  Is  i ulred  n   n  111  be  necesi  ary  to  loill.l  a  steel  bridge 

Tf  the   department    will    permit    spans   of   less   than    BOO    ft,    It   Is 

possible  for  a  concrete    structure  to  be  bulll      The  department 

thai    the   bridge   mui  '    be    100  f(     above  low 

water        Tf    this    is    .adhered    to    It    will    be    necessary    to    build    a 

lift  bridge  However,  two  engineers  presented  plans  of  bridges 
they  had  built  by  special  permission  of  the  government  that 
wer.    only   7T,    ft     above   low    water 


Each  of  these  provided  for  a  lift  being  built  later  should 
the  government  require  it.  From  what  can  be  gathered  this 
is  the  bridge  preferred,  unless  a  concrete  bridge  is  selected. 
The  commission  of  each  engineer  was  the  same,  5%  of  the 
total  cost  of   the   bridge. 

On  Feb.  24,  the  Bridge  Commission  decided  to  postpone  in- 
definitely the  selection  of  an  engineer,  as  stated  in  the  "Times" 
of  Feb.   25: 

The  Market  St.  bridge  commission  yesterday  in  executive 
session  decided  to  postpone  indefinitely  the  selection  of  a 
chief  engineer  for  the  bridge.  Following  this  announcement 
the  engineers  who  submitted  plans  and  who  have  been  in  tb3 
city  for  a  week  pushing  their  claims,  left  for  their  respective 
homes.  The  commission  will  attempt  to  go  over  the  matter 
alone  with  the  government  for  the  present  and  leave  the  se- 
lection  of  an   engineer  for  a  later   consideration. 


Mr.  John\W.  Everman,  General  Superintendent  of  the  Texas 
&  Pacific  Ry.  at  Dallas,  Tex.,  has  been  elected  President  of 
the  Union  Depot  Co.  of  El  Paso,  Tex. 

Mr  R.  A.  McCranie,  District  Superintendent  of  the  Atlantic 
Coast  Line  R.R.,  at  Waycross,  Ga.,  has  been  promoted  to  be 
General    Superintendent    at    Savannah,   Ga. 

Mr.  F.  J.  Walsh,  recently  Superintendent  of  Construction 
for  the  Northwestern  Electric  Co.,  Portland,  Ore.,  has  been 
appointed   Chief   Engineer  of  the   Pott   of  Astoria,   Ore. 

Mr.  W.  E.  Truesdell,  formerly  Consulting  Engineer  of  7 
W.  3Sth  St.,  New  York  City,  has  become  a  member  of  the  firm 
of  Joseph  H.  Wallace  &  Co.,  Industrial  Engineers,  of  New 
York   City  and   London. 

Mr.  F.  W.  Leatherby  has  been  appointed  Division  Engineer 
of  the  Gulf,  Colorado  &  Santa  Fe  Ry.,  with  headquarters  at 
Temple,  Tex.,  succeeding  Mr.  F.  D.  Griffin,  who  has  been 
placed  in  charge  of  construction  of  the  new  union  terminal 
at  Dallas,  Tex. 

Mr.  J.  T.  Taffany,  Division  Engineer  of  the  Erie  R.R.,  at 
Buffalo,  N.  Y.,  has  been  transferred  to  the  operating  depart- 
ment as  Trainmaster  at  Buffalo.  Mr.  Taffany  is  succeeded 
as  Division  Engineer  by  Mr.  Frank  S.  Wheeler,  Supervisor 
at  Deposit,  N.  Y. 

Mr.  Robert  M.  Feustel,  of  the  firm  of  Sloon,  Huddle,  Feustel 
&  Freeman,  of  Madison,  Wis.,  has  been  appointed  Chief  En- 
gineer of  the  Illinois  Public  Utilities  Commission.  Mr.  Feustel 
was  for  some  time  with  the  engineering  staff  of  the  "Wisconsin 
Railroad  Commission. 

Mr.  Barrett  Smith,  a  mechanical  engineering  graduate  of 
Cornell  University,  class  of  1904,  in  charge  of  the  advertising 
of  Stone  &  Webster,  Boston,  Mass.,  has  opened  an  office  at 
20  Central  St.,  Boston,  for  the  general  practice  of  publicity 
and   advertising  work. 

Mr.  Carl  R.  Gray,  whose  resignation  as  President  of  the 
Great  Northern  Ry.  was  noted  in  our  issue  of  last  week,  is 
now  said  to  have  been  selected  to  be  President  of  the  West- 
ern Maryland  R.R.  to  succeed  Mr.  J.  M.  Fitzgerald.  It  was 
previously  reported  Mr.  Gray  would  become  President  of  the 
St.  Louis  &  San  Francisco  R.R. 

Mr.  Harry  B.  Hommon,  recently  Chief  Chemist  and  Bac- 
teriologist at  the  sewage-testing  station,  Cleveland,  Ohio,  ha> 
been  appointed  Sanitary  Chemist  in  the  United  States  Public 
Health  Service  to  assist  in  the  investigations  recently  author- 
ized by  Congress  to  study  stream  pollution  by  sewage  and 
industrial  trade  wastes.  Mr.  Hommon,  during  the  last  ten 
years,  has  had  a  wide  range  of  experience  in  treating  in- 
dustrial trade  wastes  and  studying  their  effect  on  rivers  al 
the  testing  stations  at  Columbus,  Ohio,  Waterbury,  Conn., 
Gloversville,  N.  Y.,  Chicago,  111,  Akron  and  Cleveland,  Ohio. 

Mr.  Thomas  R.  H.  Daniels,  Assoc.  M.  Am.  Soc.  C.  E.,  has 
resigned  as  Chief  Engineer  of  the  Birmingham  Railway.  Light. 
Heat  &  Power  Co.,  Birmingham,  Alt.,  ami  is  now  Engineer  ol 
tin  Terre  Haute,  Indianapolis  &  Eastern  Traction  Co.,  Indian- 
apolis, bid.,  of  which  he  was  Assistant  Engineer  from  1903- 
1911.  Mr,  Daniels  began  electric-railway  work  in  1898  as 
Assistant  Engineer  in  charge  of  track  and  roadway  of  the 
Rhode  Island  Co.,  Providence,  R.  T  Subsequently  be  spent  two 
years    with    the  of    Westlnghouse,   Church, 

Kerr  .\-  Co.,   New   York  City,  and  two  Assistant   En- 

gineer In  charge  of  rebuilding  the  street-railway  tracks  o? 
San    Francisco,   Calif,   after   the    earthquake   of    i 

Mr.   ii    x    Diokey,   President   and  q  ,,.,.,.  of  the 

Dickey  Construction  Co.,  South  Bend.  Tnd  .  recently  sailed 
from   New   York   City  for  San   Domingo.    W     1  .   as    Special 

tlve     of    the    United     States     State      Department         Mr. 
Dickey  Is  to  make  an  appraisal  of  all   the  property   built   and 
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building  by  the  San  Domingo  Department  ot  Public  Works, 
including  steam  and  electric  railways,  highways,  bridges,  elec- 
tric power  plants,  docks  and  lighthouses.  This  work  will 
require  a  personal  inspection  of  the  works  and  the  visiting 
of  practically  every  city  and  town  in  San  Domingo.  Mr. 
Dickey  spent  nearly  25  years  in  railway  location,  construction 
and  operation  work  in  the  Middle  West,  before  he  organized 
the   Dickey   Construction   Co.,   about   two  years   ago. 

Mr.  Alfred  B.  Fry,  M.  Am.  Sue.  C.  E..  Chief 'Engineer  of  the 
U.  S.  Treasury  Service,  Member  of  the  Board  of  Consulting 
Engineers,  Improvement  of  New  York  State  Canals,  has  been 
appointed  Consulting  Engineer  of  tile  Department  of  Water 
Supply,  Gas  and  Electricity  of  the  city  of  New  York,  suc- 
ceeding Mr.  Edward 'Wegmann,  M.  Am.  Soc.  C.  E.  Mr.  Fry  has 
been  with  the  Treasury  Department  since  18S6,  and  has  had 
experience  in  connection  with  the  design,  operation  and  con- 
struction of  steam,  electric  and  hydraulic  power  plants  and 
of  federal  building  work  in  Washington,  D.  C,  Boston,  Mass., 
Chicago,  111.,  San  Francisco,  Calif.,  and  other  of  the  large 
cities.  Since  1903  he  has  also  been  detailed  for  additional 
dut.\  as  Chief  Engineer  of  the  United  States  Immigration 
Service. 

Ml  Edward  Wegmann,  M.  Am.  Soc.  C.  E.,  has  been  re- 
moved as  Consulting  Engineer  of  the  Department  of  Gas, 
Water  Supply  and  Electricity,  after  30  years'  service  with  the 
city  of  New  York,  and  has  been  appointed  General  Inspector 
of  the  department  at  a  salary  of  $3000  per  annum.  Mr.  Weg- 
mann was  graduated  in  civil  engineering  at  New  York  Uni- 
versity in  1S71,  and  his  first  engineering  experience  was  as 
axman  and  ehainman  on  preliminary  surveys  for  the  New 
York,  West  Shore  &  Chicago  R.R.  After  two  years  on  rail- 
way-construction work  in  the  East  he  spent  some  months 
at  the  Wyandotte  Rolling  Mills  in  Michigan,  studying  iron 
manufacture.  In  1S75  he  returned  to  Brooklyn,  N.  Y.,  where 
for  a  time  he  was  a  partner  of  Robert  Creuzbaur  in  the  manu- 
facture of  steam  engines,  later  serving  as  Mechanical  En- 
gineer at  the  Danforth  Locomotive  Works,  at  Paterson.  N.  J., 
in  superintending  the  construction  of  machinery  under  Mr. 
Creuzbaur's  patents.  In  1S77  Mr.  Wegmann  returned  to  civil 
engineering  as  Engineer  for  the  Keystone  Bridge  Co.  in 
charge  of  erection  work  for  part  of  the  Sixth  Ave.  Elevated 
R.R.  in  New  York  City.  The  two  following  years  he  was 
Assistant  Engineer  with  the  Metropolitan  Elevated  Ry.,  New 
York  City.  From  1SS0  to  1884  he  was  in  railway-construction 
work,  first  with  the  New  York  &  New  England  R.R.,  and  later 
with  the  New  York,  West  Shore  &  Buffalo  Ry.  Since  1SS4 
Mr.  Wegmann  has  been  in  the  municipal  engineering  service 
of  the  city  of  New  York.  His  first  appointment  under  the 
old  Aqueduct  Commission  was  that  of  Assistant  Engineer  of 
Construction  in  the  office  of  the  Chief  Engineer.  Subsequently 
In-  was  Division  Engineer  in  charge  of  construction  of  various 
divisions  of  the  Croton  Aqueduct.  In  1904  Mr.  Wegmann  was 
appointed  Expert  Engineer  of  the  Aqueduct  Commissioners, 
and  in  1907  Consulting  Engineer.  He  was  Chief  Engineer  of 
the  commission  in  1910  until  it  was  abolished;  since  then  he 
has  been  Consulting  Engineer  of  the  Department  of  Water 
Supply,  Gas  and  Electricity,  with  a  salary  of  $5000  per  annum. 
Mr.  Wegmann  is  the  author  of  a  history  of  tin-  New  York 
City  water  supply  and  the  well  known  "Design  and  Construc- 
tion of  Dams." 
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H.   R.   Strong,    head   of  the  firm   of  C.    H.   Strong   &   Son,   Con 
tractors,    both    of    Cleveland. 

John    Whitney    Barlow,    Brigadier-General   Corps   of   Engi 
neers,   U.   S.   A.,    retired,   died   Mar.    1,    in    Jerusalem,   Palestim 
He    was    born    at   Perry,    N.    Y.,    in    1S38    and    graduated    ;i  t    th 
United  States  Military  Academy  at   West  Point  in   1861,  at  tli 
beginning   of   the   Civil    War.      He   was   at   once   commissionei 
Second-Lieutenant    in    the    Artillery    Corps    and    sent    to    tin 
front.     Nine  days  later,   Lieut.  Barlow   was  tranjferred   to  tin 
Corps    of   Topographical    Engineers    and    a    year    later    to   thi 
Corps    of    Engineers.      He    saw    active    service    within    a    fen 
days  after  receiving  his  first  commission  at  the  first  battle  o 
Bull   Run    in   Virginia.     Later   'ie   was   with   Gen.   Geo.   11   Mo 
Clellan    in    the   Peninsula    campaign    and    was   thrice   brevetet 
"for     gallant     and     meritorious     services."        Subsequently     h( 
served  with  the  engineer  battalion   of  the  Army   of  the   Poto- 
mac in  charge  of  the  work  of  building  bridges,  making  roads 
building    block     houses    and     erecting    defensive     works.      H{ 
was  chief  of  the  17th  Army  Corps  in  charge  of  the  defenses  ol 
Nashville,    Tenn.,    1864    and    1865.      After    the   war    he   superin 
tended  the  building  of  Fort  Clinch  in  Florida  and   Fort  Mont 
gomery,    New    York.      He    was    commissioned    Major    of    Engi 
neers    in    1869    and    Lieutenant-Colonel    in    18S4.      He    was    in' 
charge   of  harbor   work   at   Chicago,   New    London.    Milwaukee, 
Chattanooga   and   Nashville   and   made   some    notable   explora- 
tions   of    the    headwaters    of    the    Yellowstone    and     Missouri 
Rivers    in    what    is    now    the    Yellowstone    National    Park.      Hi- 
was   Senior   Commissioner    for    the   United    States    in    marking 
the    international    boundary    between    the    United    States    and 
Mexico    during     1S92-1S96.       In     1S95      he      was      commissioned 
Colonel  of  Engineers  and  was  appointed  Division  Engineer  of 
the    Southwest   and   Northwest   divisions,    successively,    of   the 
United    States    Engineer    Department.      He   was    commissioned 
Brigadier-General    and    Chief    of    Engineers    on    May,    2,    1901, 
but   the   following  day   was   retired   at  his   own   request,   after 
40    years'    service.      He     is    survived    by    a    widow    whom    he 
married   in   190?. 
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COMING    MEETINGS 

ILLINOIS    WATER-SUPPLY    ASSOCIATION. 

Mar.    9-11.      Annual    meeting    at    the    University    of    Illinois. 
Secy.,    Edward    Bartow,    Urbana,    111. 
VERMONT    SOCIETY    OF    ENGINEERS. 

M;n-.   12.      Annual   meeting  at   Burlington,   Vt.      Secy.,  Geo.   A. 
Reed,    Barre,   Vt. 
CENTRAL    RAILWAY    CLUB. 

Mar.    12.       Annual    meeting    at    Buffalo,    N.    Y.      Secy.,    H.    D. 
Vought,    95   Liberty      St.,   New   York   City. 

ARKANSAS    ENGINEERING    SOCIETY. 

Mar.  16-17.  Annual   meeting  at  Pine  Bluff,  Ark.     Secy.,  P.  B. 
Hill,  Little   Rock,   Ark. 
AMERICAN    RAILWAY    ENGINEERING   ASSOCIATION. 

Mar.  17-20.     Annual  convention  at  Chicago,  111.     Secy.,   E.  H. 
Fritch,  900  S.  Michigan   Ave.,  Chicago. 
HIGHWAY    ENGINEERS'    ASSOCIATION    Of    MISSOURI. 
Mar.    18-20.      Annual    meeting    at    St.    Joseph.      Secy.,    Ray    L. 
Gargill,   St.   Joseph,   Mo. 
EFFIC1  ENi'Y    si  ii 'I  ETY 

Apr.     4-11.       First     annual     i-iiiilVn-mr     in     New     York     City. 
Offices   at    il    Park   Row.   New    Ymk    City. 
AMERICAN    ELECTRi  x'll  EMICAL    SOCIETY 

Apr.   16-18.     Spring  meeting  In  New   York  City.     Seoy.,  Prof. 
.1     w,    Richards,    Lehigh    university,    Bethlehem,    Penn. 

AMERICAN     DRAIN.  \l!E    CONGRESS. 

Apr.   22-2.".     Annual   meeting   a1   Savannah,   Ga.     Secy.,  J.  R. 
Gray,   Chamber   of   Commerce,    savannah.    Ga, 
li.UA     STREET    AND     INTERURBAN    RAILWAY     ASSOCIA- 
TH  IN. 
Api    22-25.     Annual  meeting    il   Waterloo,  Iowa,     Secy.,  H.  E. 
Weeks,  Trl-City   Ry.  .^-  Light   Cos..  Davenport,   Iowa 

Iowa    Engineering;    Society     At    the ial    meeting,    held 

,-,i  Council  Bluffs,  Imva,  Feb,  17-18,  the  following  offlceri 
were  elected:  President,  Prof  w  G.  Raymond,  Iowa  City] 
\  n  .  President,  W.  II  Kimball,  Davenport;  Secretary,  S.  M 
u in  a  id.   l"\v:i   City. 


ArkimMiiH    l£n|rln«><>rliiK    Snrlely      Tin-    third    annual     met 

..i    Hi.    Society   will   be   held   al    Pine    Bluff,    Ark.,    Mar     iti-17. 
There  will   i"-  ■■>  banquel    on    iii      17,     Major   w    .1     Parkes,  ol 

i Bluff,   Is   ri. -ni.  i.i      'I'll,    Secretary  is  T    B.   mil,  ..i    i.u 

ii.-   Rock,   Ark      'rii,-  chairman   .it   the  entertainment    proi  -  im 
ii..    ■     Prank    R     Ulen,  City    Engineer  ol    Pine   Bluff. 

Ohio    Engineering    Society      ai    the    recent    nnn     .1    mci 
hi  i.i  -ii  i  Jolumbus,  l  Ihlo,  offlci  pi    were  elected    li      illow 
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New  S5=Ctuio 


The  new  Panama  Canal  dredge?  "Gamboa"  and 
"Paraiso"  are  neanng  completion  at  the  yards  of  the 
Staten  Island  Shipbuilding  Co..  in  Xew  York  harbor. 
These  dredges  were  ordered  by  the  Isthmian  Canal  Com- 
mission as  a  part  of  the  permanent  equipment  for  the 
maintenance  of  the  canal  and  for  immediate  use  in  com- 
pleting the  channel  through  Gatun  Lake  and  the  Culebra 
cut. 


The  nick  dippers  are  of  extra  massive  construction  and 
arc  (itted  with  heavy  manganese-steel  teeth.  The  dip- 
pers are  hung  on  a  -l1  [-in.  single-part  wire-rope  hoisting 
eable  in  accordance  with  the  latest  practice.  These  cables 
are  the  largest  ever  manufactured  for  a  dredge.  The 
dredges  are  designed  to  dig  to  a  depth  of  50  ft. 

Dippei;  Handle — The  dipper  handle  is  73  ft.  in  length 
(see  Fig.  3).  The  top  liars  and  bottom  bars  are  5x1-2  in. 
in  cross-section.  The  side  plating  is  1  in.  thick.  Long- 
leaf  yellow  pine  is  used  in  the  construction  of  the  stick- 
and   white  oak  for  the  deadwood.     The  unusually  Ions; 


Fig.  1.  Gexeral  View  of  the  Xew  Panama  Dri 


doe  "g  vmbo  \."  at  the 
Shipbuilding  Co..  New  York  Earbob 


Yards 


the  Statem  Island 


Each  dredge  lias  a  displacement  of  aboui  1500  tons 
is  equipped  with  a  15-cu.yd.  dipper,  with  extra  10- 
CU.yd.  dippers  for  use  in  hard  material.  While  the  output 
of  any  dredge  i>  hard  to  estimate  until  all  conditions  are 
known,  it  is  expected  thai  each  dredge  will  he  able  to 
excavate  300,000  cu.yd.  pet  month.  Although  the  de- 
signs tor  these  dredges  follow  very  closely  those  for  the 
Bucyrue  dredge  "Toledo,"  owned  by  Geo.  IL  Breymann 
A  Bro.,  which  has  been  at  work  tor  tin  pasl  few  year- 
ill  Boston  harbor,  the  new  dredges  embody  many  distincl 
advances  in  high-powered  dipper-dredge  construction. 

Dippers  -The   I6-cu.yd.  dippers  have  heavy  manga- 

teel    lips   and   dippi  r-iloor  hinges  of   forged   steel 

8x10  in.  in  cross-section.    They  measure  LO  ft.  '•"-  in. 

in  bright   from  (lie  bottom   hand  to  the  upper  edge  of  the 
lip.      Fig.   2   affords   a   graphic    idea    of   their  size.      This 

photograph  shows  34  men  standing  on  a  platform  hung 
halfway  down  the  dipper. 


handle-end  castings  are  held  in  place  by  a  large  number 
of  "J'j-in.  horizontal  and  vertical  through  holts.  The 
weight  of  the  dipper  handle  is  81,000  lb. 

DlPPEB  BOOM — The  boom  which  is  shown  in  Fig.  4  is 
62  ft.  long,  of  the  plate-girder  type.  Complete  with  the 
machinery  it  weigh-  about  113,000  lb.  It  is  equipped 
with  a  steam-operated  boom  brake.  A  steam  dipper-trip 
cylinder  i-  mounted  above  the  fool  of  the  boom,  and  is 
connected  to  the  latch  bar  on  the  dipper  by  means  of  an 
endless  wire  rope  circuit,  beginning  at  the  upper  end  of 
the  dipper  handle,  leading  around  the  sheave  on  the  stand 
just  below  the  shipper-shaft,  and  thence  around  the 
sheave  attache,]  to  the  crosshead  of  the  steam-dumping 
cylinder  ami  ending  at   the  dipper  latch.     Tt  will  he 

that    this  enables  the  dumping  cylinder  to  aci   in  any 

position  of  the  dipper  handle.     The  sheaxrs  on   the  boom 

aii'  heavier  and  larger  than  any  ever  before  used  for  this 

purpose.      The   pins  are    II    in.   in   diameter. 
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Saddle  Block — The  saddle  block,  another  interest- 
ing feature  in  the  design,  is  shown  in  Pig.  5.  The  purpose 
of  this  construction  is  to  separate  the  slide  plate  into 'two 
parts,  leaving  a  passage  in  the  middle  in  order  to  permit 


ENG 

.News                ^"^ 

Operating  Machinery — The  main  hoisting  machial 
ery  consists  of  horizontal,  twin  tandem,  compound,  con 
densing  engines  having  cylinders  16  and  28  in.  in  diam 
eter  by  24-in.  stroke.  The  valves,  as  in  the  common 
practice,  are  operated  by  the  Stephenson  link  motion  am 
are  of  the  piston  type  on  the  high-pressure  cylinders  am 
af  the  Hat-slide,  double-ported,  balanced  type  on  the  low! 
pressure  cylinders. 

As  Fig.  G  shows,  the  engines  are  compound  geared  tcl' 
heavy  spur  gears  about   12  ft.  in  diameter.     These  gears| 


Fig 


■>..  Group  of  34  Men  i\  a  15-Cu.Yd.  Dredge 
Bucket 


the  mam  hoisting  rope  to  run  in  a  straight  line  from  the 
foot-of-the-boom  sheave  to  the  point-of-the-boom  sheave. 
This  obviates  the  necessity  of  a  so  called  bump  sheave, 
which  is  usually  located  near  the  upper  end  of  the  boom 
and  i-  necessary  on  other  dredges  to  lift  the  single-hoist 

rope  clear  Of  the  saddle  block. 

The   heavy   unit   construction   has   proved   to   be   very 


Fig.  5.  Saddle  Block  and  Brake  Wheels  for 
Panama   Canal   Dredges 

are  mounted  on  either  end  of  a  16-in.  main  hoisting 
shaft  which  carries  the  drum.  The  drum  is  cast  steel,  of 
the  differential  type  and  is  grooved  to  carry  a  ■">1  pin. 
wire  rope.  This  type  of  drum  is  characteristic  of  all 
high-powered  Bucyrus  dredges. 

The  shape  permit-  the  maximum  digging  force  and  ihe 
slowest  speed  at  the  time  when   the  dipper  is  digging  and 


I  i...  :;.  i  m  i-i-i  i:   H      I5-Ci   Yd.   Dippers,   Panama  Canal  Dredges,  "Gamboa"  and  "Paraibo" 

valuabli  an  I  the  holding  of  the     the  angle  between  the  ho,  tiug  rope  and  the  dipper  handle 

much  more  secure  manner,  and  also     is  the  sharpe  t.     \    th   dipper  it  hoisted  the  rope  winds 

hipper    hall   pinion    with     on  to  the  larger  diameter  of  the  drum,  which,  of  course, 

increases  the  speed  when  this  is  most  desirable  and  when 
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ie  [maximum  bail  pull  is  not  required.  With  a  view  of 
ngthening  the  life  of  the  rope  the  small  diameter  of 
ie  drum  on  the  new  dredges  has  been  increased. 
The  drum  is,  of  course,  mounted  loose  upon  the  forged - 
;eel  hoisting  shaft  above  mentioned,  and  the  power  is  ap- 
lied  through  two  wood-lined  band  frictions,  which  are 
jounted  one  on  each  side  of  the  drum.  These  are  operated 


plate  throughout  its  length.  As  shown  in  Fig.  7,  the 
cast-steel  spud  point  is  unusually  large.  The  collapsible 
spud  foot  is  mounted  on  a  12-in.  pin.  The  collapsible 
feature  is  of  great  advantage  in  permitting  the  spuds  to 
break  loose  readily  from  a  stick  bottom. 

Spud  Operation — The  spud-operating  machinery  is  a 
complete  departure  from  other  designs.     On  the  largest 


Fig.  4.  Dippek  Boom  for  Panama  Canal  Dredges;  Weight,  113,000  Lb. 


I  strain  thrust  cylinders.  The  reverse  gear  on  the  main 
jgine  is  also  steam  operated. 

An  independent  L2xl6-in.  double  engine  of  the  link- 
Irerse  type  drives  the  swinging  machinery.  The  swing- 
ig  drum  is  cylindrical  in  shape  and  of  cast  steel,  carry- 
ig  two  ropes  which  lead  to  the  swinging  circle.  The 
Her  i-  similar  to  the  design  on  the  "Toledo,"  being  24 
.  in  diameter,  heavily  constructed  of  structural  steel. 
he  independent  12xl6-in.  double-cylinder  backing  en- 
be  is  geared  through  friction  clutches  to  a  cyltndrical- 
icking  drum. 

SPUDS — The  forward  spuds  are  of  exceptionally  heavy 
Instruction.  They  are  4<s  in.  square  and  72  ft.  long, 
instructed  with  cast-steel  diaphragms  5  ft.  apart,  and  a 
iiitinuous    10-in.    [-beam    in    the    middle   of   every   side 


preceding  dipper  dredges  including  the  "Toledo,"  the 
spuds  are  driven  through  2-part  hoists  and  the  drums 
operated  by  jaw  clutches.  On  the  new  dredges  the  spuds 
are  operated  by  4-part  hoists.  This  design  has  been 
adopted  because  of  the  enormous  spud  reaction  which  is 
occasioned  when  digging  over  the  side  of  the  dredge.  The 
maximum  reaction  in  this  case  on  either  of  the  spuds  is 
in  the  neighborhood  of  700,000  lb.,  which  cannot  be  taken 
on  two  parts  of  rope  of  any  available  size. 

It  will  be  noticed  in  Fig.  1  that  the  spuds  are  placed 
farther  back  from  the  corners  of  the  dredge  than  in  pre- 
vious designs.  This  is  to  make  possible  a  swing  of  ISO" 
instead  of  120°,  which  has  previously  been  the  practice. 
The  method  of  reeving  the  2^,-in.  spud  ropes  may  be 
seen  from  the  general  view  of  the  dredge,  Fig.  1. 


Pig.  6.  M  vi \  Hi ii  i  im,  Engines  pob  I'vwvm  C  in  w.  Drkdges,  "Qamboa"  lnd  "Pabaiso' 
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The  upper  spud  gate  is  a  large  hollow  steel  easting  in 
the  form  of  a  padlock.  It  carries  between  the  spud  hinge 
pins  the  return  sheave  for  the  upper  or  pinning-up  rope. 
On  the  lower  part  of  this  spud  gate  is  hung  a  padlock 


machinery  within.  It  is  distinctive  particularly  lor  t| 
system  of  steel  stiffening  trusses  and  for  the  verj  en 
orate  equipment  of  the  deck  fittings,  scow-nun  u 
winches,  etc.,  and  for  the  water-tight  bulkheads,  wfi 
tight  spud  sponsons  and  other  features  not  called  £oj 
a  dipper  dredge  built  fur  ordinary  purposes. 

An  unusually  complete  steam  plant  is  furnished.  Th 
consists  of  two  Scotch  marine  boilers,  each  supplied  wit 
two  Morrison  suspension  furnaces,  a  condenser  with  g 
air  pump  and  a  centrifugal  circulating  pump  driven  p! 
an  independent  engine   is   included,  as  well    as  a 


Fig. 


Collapsible  Situ   Foot 


containing  the  return  sheave  for  the  lower  or  spud-hoist- 
ing rope. 

'I  he  view  of  the  spud  machinery  shown  in  Fig.  8  shows 
the  throttle  valve  ami  the  rotary-control  valve  for  the 
steam  i  cylinder  i mted  above  the  engine  cyl- 

inders. It  will  be  noted  that  they  are  connected  to  the 
Bame  reach  rod  end.  A  single  operating  lever  connection 
shut-  oil'  tin-  steam  in  mid-position  ami  operates  the 
steam  reverse  gear  to  cither  the  forward  or  the  backing 
position,  ■■>-  I'm  hand  lever  is  moved  one  way  or  the 
other.  A  similar  simultaneous  control  is  applied  in  the 
ca  e  of  the  swinging  engine,  already  described. 

The  stern  Bpud  machinery  bus  also  been  considerably 
changed   from  other  designs.     Instead  of  operating  this 

spud,   which    i-   of   the   trailing   type,   by   means   of   a    wire 

iope  attached  to  the  toot,  aa  has  been  the  common,  though 

.1  is  hoisted 


not  i he  invariable  prai  t ice  in  the  past,  tl 

and   lowered   by  a   rack   and    pinion   drive. 

The  wire-rope  m<  thod  hat  been  very  suci  e    Eul  n  ben  the 
digging  is  30  ft.  oi  "■       bul  to  greater  depths  Here  ig  al- 

thi    ■'  r  of  1  lie  operator  allowing  the  spud   to    fall 

too    fa    I.    v.  beb    i-    a|.l    to    <  ,iu    -    lie      fa    liiiiii"       to    be    li.rn 

out  v.l).  n  ii  i    an.  mpted  to  break  the  fall.    The  delay  in 

frequently    long   and   often    very 

,    mi    im  ail  v  always  ice    arj  to  emploj  a  diver 

to  do   lb.-   work. 

Hi  i  i    •>•  i.  1 1  i     ( in.'  of  the  1 1 1 1 1 1  mil  fen- 

f  thi   di   ign  i     tl"     teel  hull,  thi    I i    ti  in 

lion  of  win.  b  i    requiri  .l  to  support  the  i Buallj  I 


Fig.  8.  Spud-Operating  Engines  and  Hoist.  Showing 
Throttle  Valve  ami  Rotary  Control  Valve 

Eeed-water  heater,  feed  pumps,  two  fresh  water  tanks  and 
a  complete  electric  lighting  plant.  As  the  dredges  are 
designed  to  burn  either  coal  or  oil  they  are  equipped  with 
two  large  oil-storage  tanks,  as  well  as  coal  bunkers. 

Two  3-drum  winches  are  supplied  for  moving  scows. 
These  are  placed  on  the  main  deck,  one  on  each  side  ol 
the  bouse,  as  may  be  seen  from  the  general  view  of  the 
dredge.  They  are  operated  by  6x6-in.  horizontal  engines 

placed    inside   the   bouse. 

The  dredges  are  being  tested  in  Xew  York  harbor, 
after  which  the  booms  and  dipper  handle  will  be  taken 
down  and  the  spuds  removed.  The  dipper  handles  and 
spuds  will  be  stowed  on  Ihe  decks  of  the  dredges  and 
the    bo s    and     .Uppers    shipped    separately.       The    lirsl 

dredge  will  be  towed  to  Colon,  starting  the  latter  part  of 
February,  ami   on    its  arrival    will    immediately  he  re- 

erected  and  placed  in  service.  The  second  dredge  will 
follow  a  \'f\v  week-  later.  The  dredges  were  designed 
and    are   being  const  meted    by    the    MilcVrus    Co.,   of   South 

Milwaukee,  Wis.  The  erection  work  at  Staten  Island  is 
in  charge  of  Thos.  Jardin,  Superintendent. 


\    ,.n<    Brldare  Two   HUM   Long   to  link    the   Island 

r ,,:  ,  i B Bi  '    with   i  he  German  malnla  nd   Ii   being 

considered,  The  eucceai  ol  o  50  mile  train  ferrj  between 
Bannlti,  :.  northern  polnl  of  RUgren,  and  Trelleborgr,  In 
.  a.  .,  to  ethei  with  th(  | tl  ••"  Ini  populai  u  >  of  the  laland 
,,H  „  holld  ii  pi  orl  hai  i  eiulti  i  In  a  pai  aenicei  1 1  ..in.  thai 
.    pi  u  hi  a   100,000  in   1918.—  "Tii.    Km  i 
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A    Series   of  Three   Related  Papers,   with    Dint/rant* 
By  Charles  A.  Gilchrist* 


I.    Stress  at  a  Poixt 
F&OPSIS — A    method  of  representing  graphically  the 
nditimi  of  stress  at  a  point,  doing  for  normal  and  shear- 
s-com  ponents  what   the  "ellipse  of  stress"  does 

■  r  resultant  stress.     General  discussion  of  the  variation 

stress  at  a  point. 

% 

It  is  customary  to  consider  the  condition  of  stress  at  a 
iiint  from  two  distinct  though  harmonious  viewpoints. 
me  might  be  called  the  method  of  resultant  stress,  the 

her  the  method  of  component  stress. 

The  condition  of  stress  at  a  given  point  within  a  body 

■  jbmpletely  determined  when  we  know  the  resultant  in- 
iiMty  and  the  direction  of  stress  on  a  given  plane.    I  In 

lie  other  hand,   we   may   substitute   for   these   the  com- 
nii'-ms  of  the  stress  along  the  plane  and  perpendicular 

to  the  plane.  In 
either  case  t  w  o 
things  must  be 
known  :  in  the  one 
case  an  intensity 
and  an  angle,  and 
the  other  case  two 
intensities. 

Considering  only 
-i  n  sses  parallel  to  a 
given  plane  (such 
as  occur  in  a  simple 
beam ) .  imagine  a 
plane  normal  to  this 
one  to  make  one 
complete  revolution 
about  a  point.  For 
every  position  of  the 
normal  plane  imag- 
ine a  radius  vector 
whose  length  and  di- 
rection represent  the 
intensity  and  direc- 
tion of  the  result- 
tant  stress  on  the 
plane.  It  can  be 
Bhown  thai  the  end  of  the  radius  vector  will  trace 
an  ellipse,  for  the  most  general  condition  of  stress 
that  can  exist  at  the  point.  Hut  it  must  he  ob- 
I  thai  the  ellipse  alone  does  not  completely  represent 
the  stress  condition,   for  it   is  always  necessary  to  know 

the  angle  between  the  'mal  to  the  pi. me  and  the  radius, 

i.e.,  the  obliquity  of  the  stress.  This  obliquity  is  the 
eccentric  angle  of  the  ellipse.  The  semi-axes  of  the 
ellipse  represent  the  principal  stresses  which  have  an 
bbliquity  (and  shearing  component)  of  zero.  These 
■emiaxes  are  axes  of  symmetry,  upon  which  the  resultant 
i  the  same  as  the  normal  Btress. 
The  ellipse  of  stress  is  the  gTaph  for  the  method  of 
resultant  stress.     It   is  the  purpose  to  present   herewith 


Im 


4 

i;.    l.     Relation    between 
Btresses    \t   A\y    Point 
in  a  Stressed 
Bom 


the  graphs  for  the  method  of  component  stress,  in  the 
belief  that  they  have  not  been  presented  heretofore. 

(■lven  two  principal  stresses  px  and  p2,  then  the  nor- 
mal stress  p  and  shearing  stress  q  on  a  plane  making  an 
angle  6  with  p.,  are  given  by  the  equations : 

p   =  p1cos26  +  p2  sin2  0  (1) 

q  =    (/jj  —  p2)  cos  6  sin  6  (2) 

Inasmuch  as  some  treatises  covering  structural  me- 
chanics contain  no  chapter  on  internal  stresses,  the  deri- 
vation of  these  equations  will  be  briefly  given. 

Fig.  1  shows  an  infinitesimal  wedge  with  its  perpen- 
dicular sides  parallel  to  the  principal  stresses  px  and  p.. 
The  hypothenuse  (assumed  to  be  the  unit  of  length) 
makes  an  angle  8  with  the  direction  of  p2,  and  the  stresses 
upon  it  must  be  such  that  the  wedge  is  in  equilibrium. 
Bearing  in  mind  that  pt  and  p2  are  intensities,  then  the 
total  principal  stresses  are  p.,  cos  6  and  p2  sin  6.  which  are 
held  in  equilibrium  by  the  total  resultant  stress  OR,  or 
by  the  normal  stress  ON  in  conjunction  with  the  shear 
RN.  Since  the  hypotenuse  is  unit  length,  total  stresses 
and  unit  stresses  upon  it  are  the  same,  hence  we  have 
directly  from  the   figure : 

ON  =  p  =  OS  +  8N  =  pz  cos-  6  +  p.,  sin2  0 

RN  =  q  =   TN  —  TR  =   (p,  —  p2)  sin  0  cos  0 
which  was  to  be  shown. 

That  the  locus  of  B  is  an  ellipse  apears  as  follows: 

The  x  and  y  coordinates  of  this  locus   in  terms  of  the 

third  variable  6,  are : 

./■ 
x  =  //._,  sin  ",  "/•       =  sin  S 


1/  =  Pl  COS  f>,  Or—   =   ros  u 


The  easiest  way  to  eliminate  6 
each  equation  and  add,  whence: 


to  square  each  side  of 


0+(0=< 


■  r  Na\  Igatlon,    Manila,    I'    I 


the  equation  of  an  ellipse  with  semi-axes  p,  and  pl. 

The  resultani  stress  p  may  represent  a  variable  radius 
vector  which  is  a  function  of  the  independent  variable  6, 
while  //,  and  p..  are  constants.  We  can  now  plot  the 
curves  or  graphs  of  Eq.  (1)  and  ( -.' )  in  polar  coordi- 
nates. To  do  this,  assume  numerical  values  for  the  con- 
stants, say  /»,  1   and  p.,  =  J. 

The  heavy  curve  in  Fig.  V.  Case  11,  is  the  plot  for 
normal  stress.  (Notice  that  any  radius  gives  the  norma! 
stress  in  thai  direction,  that  is.  on  a  plane  which  is 
always  at  right  angles  thereto.)  (Jsing  the  same  con- 
stants m  Eq.  (2),  we  obtain  the  four-leaf  clover  shown 
dotted  in  Pig.  v.  i  !ase  1 1.  These  two  i  m-ves  alwi 
together,  and  jointly  they  give  the  stress  for  any  direc- 
tion of  the  plane. 

Cases  I  to  V.  Fig.  •,'.  show  the  chief  forms  these  curves 

ma\     assume.       The    most    general    cases    are    covered    hv 

Caa    II  and  Case  l  v.     In  Case  II.  the  principal  stresses 

are  of  like  Bign,  while  in  Case   I  \    they  have  unlike  signs. 

Ill    is   the   limiting  case   between    these   two,  one 

ipal  Btress  bi  I  'ase   I   is  the  special  case 
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where  the  principal  stresses  are  equal  and  of  like  sign; 
and  in  Case  V  they  are  equal  and  of  opposite  sign. 

The  stresses  at  a  point  in  a  fluid  are  represented  by 
Case  I.  Here  the  shear  curve  lias  dwindled  down  to 
nothing;  the  normal  stresses  are  equal  not  only  in  the 
principal  directions   but   in  all   directions. 


Normal  Stress 


complicating  the  figure  the  shear  curve  has  been  omitted. 
Only  one  quadrant  (between  principal  stresses)  is  shown. 
The  dotted  portion  of  the  ellipse,  although  on  the  left, 
nevertheless  represents  the  resultant  stress  for  a  plane 
whose  normal  is  in  the  right  quadrant,  this  being  the  casi 
when   /*.,    is    negative,    in    which    case    the    resultant 

Shearing  Stress  


pt=0 
Linear  or  Direct  Stress 
as  in  Struts  and  Ties 


pie   Shear 


Fig.  '.'.  Curves  of  Normal  Stress 


(The   radius  vector  gives  direction   and   intensit 


(full)   and   Shearing  Stress  (dotted)  at  Axy  Point  in  a 
Stressed  Body 

omponent   on  a  plane  at   right  angles   to  the 


Case  II  is  typified  by  the  stresses  at  a  point  in  an 
earth  fill,  where  the  horizontal  and  vertical  stresses  are 
both  compressive  but  not  equal.  This  is  also  the  case 
in  boiler  shells,  where  we  have  both  circumferential  and 
longitudinal  tensile  stresses. 

Case  III.  known  as  linear  or  direct  stress,  occurs  in 
columns,  cables,  strut-  and  tics.  The  diagram  shows  at 
,i  glance  the  entire  absence  of  either  shear  or  normal 
stress  on  a  plane  parallel  to  the  axis  of  the  piece.  It  also 
-how-  the  shear  on  the  diagonal  plane,  equal  to  one-half 
the  direct  stress  and  combined  with  an  equal  normal 
stress.  This  is  the  shear  which  in  the  diagonal  member 
of  a  Pratl  or  Howe  truss  accounts  for  the  entire  vertical 
shear  on  the  truss  as  a  whole.  Case  II  is  simple  stress, 
the  other  cases  being  compound  stress. 

As  we   progress  from  case  to  case,  the  difference  be- 
tween    the     principal     stresses    becoming    greater     and 
,.  d  mil  be  noticed  that  the  shear  figures  grow  in 
nd  thai  thej  are  always  geometrically  similar,  being 
qua!  lobe-.     The}   are  simpler  and  more 

mi al  than  the  normal  stress  curves,  and  shov.   a1 

ci    the  well  known  fad  thai  the  shears  on  anj   two 
planes  a1  righl  angles  are  equal  numerically. 

Up  to  <  lase  III-  there  has  been  no  case  where  shear 
done.  Beyond  Case  1 1 1  there  are  always  two  plane? 
upon  which  shear  acts  alone,  i.e.,  withoul  normal  Btress, 
and  this  condition  reaches  its  extreme  in  Case  V,  where 
thi-  urn  ombim  d  heal  maj  reach  an  intensity  equal  to 
the  principal      ■    i     themselves. 

The   bc-t    .  cample    Eoi    Casi     f\     i     probably    thai    of 
are  where  thi    prim  ipal     tresse    are  alwai     oi 

In  Case  V.  the  norm  i  ■   alike,  with 

o   each    other.     Tin     m  i   imum     I 

■  e  it  occurs  on  p  en    the 

]         '     the  lition  along   the  neutral 

(  poin 

flexun       i       condil  on  i 

...,,1.  ,  |  md  it  i    idi  ally  de 

II    under   toi 

ormal    tr< 
u   re  muni     i  re        To  avoid 


and  the  normal,   starting  together  on   plt  rotate  in   op- 
posite directions. 

In  Fig.  3,  dotted  lines  are  conditions  for  unlike  signs, 
and  solid  lines  conditions  for  like  signs  of  the  principal 
stresses.  In  this  respect  a  change  of  sign  does  not  change 
the  figure  of  the  ellipse,  the  ellipse  of  stress  being  the 
same  for  Case  II  and  Case  IV.  Not  so  with  the  graph 
for  normal  stress,  which  gives  very  different  figures  if 
the  sign  of  one  principal  stress  is  changed.  In  Case  \ 
(as  in  Case  I),  the  ellipse  of  stress  becomes  a  circle,  hut 
with  normal  and  resultant  stress-radii  rotating  in  oppo- 
site directions.  In  Case  III.  the  ellipse  is  a  straight 
line  and  the  resultant  stress  on  any  plane  is  parallel 
to  /»,. 

.Many  of  the  problems  on  the  condition  of  stress  al  4 
point  involve  cumbersome  equations.  Here  we  have 
taken  the  simple  case  where  the  given  stresses  are  thj 
principal  one-.  In  a  beam  under  flexure  the  giver 
stresses,  although  at  right  angles  (being  vertical  and 
horizontal),  are  not  the  principal  stresses,  for  then  are 
shearing  stresses  in  the  same  direct  inns,  and  these  are 
also  known.     Tn  an  earth  lill  with  a  sloping  surface  the 

known   qi lities  are   the   intensity   and   obliquity   of 

stress  (the  vertical  pressure  on  a  plane  parallel  1o  1he 
surface),  and  the  maximum  obliquity  of  any  stress  (the 
angle  nl  repose  or  friction).  To  "orient"  or  determine 
the  principal  stresses  from  these  data  requires  the  for- 
midable equation  of  Rankine  for  earth  pressure.  I'.ul 
what  we  waul  to  emphasize  hen'  is  thai  however  compli 
cated  the  problem  may  seem,  the  condition  of  stress  can- 
not  be  re  complicated  than  the  general  conditions   we 

have  discussed,  and   the  difficulties  are  only   incident   to 
"orienting"  the  figure  to  its  axes  of  symmetry. 

The  more  general  case  when  the  given  stresses,  tho 
nol    the   prim  ipal   ones,  are  a1    righl   angles,   is   usually 
solved  before  the  special.    This  simply  gives  us  equations 

Foi  the  identical  graph    we  have  I n  discussing  bul  with 

Fi  i  nil  to  axes  oblique  to  the  axes  of  syi try.    To 

determine  the  po  ition  and  dimensions  of  these  axes  of 

'.,  1 1 1  r  r  1 1  1  i  \     (i.e.,    the    principal    stresses),    the    values   of   0 

.in    found  which  make  p  e  maximum  and  a  minimum, 
n   pei  tivi  ly.  Bui  if  we  assume  thai  Eq.  ( I )  ami  <  8)  rep- 
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jent  the  most  general  condition  referred  to  axes  of  sym- 
try,   then   the   principal   stresses   may   be  found   from 

her  given  stresses  by  simply  a  simultaneous  solution 
these  equations. 

If  px  and  py  represent   two  normal  stresses  at   righl 

slcs.  and  q  the  shear  accompanying  each,  we  have: 

Px  =  l'\  ros~  Q    +    Pi  si"~  Q  (  1  I 

Py  =  p2cos'-0   -\-  p1siir8  (la) 

q    =  V-2  (Px  —  P.)  «n  20  (2) 

tion    (la)    being  derived  from   Eq.    (1)    by  putting 

90c    for  6.    The  three  quantities    {px,  py  and   q) 

the   left  now  become   the   given   quantities,   and   the 

e  quantities  (pu  /'_,  and  #)   involved  on  the  right  be- 


l'[-  .   '.  Comparison  of  Ellipse  of  Stress  (for  Result- 
ant Stress)  with  Curve  of  Normal  Stress 

come  the  unknowns.     The  solution  is  now  purely  alge- 
braic.     By   adding  and    subtracting   Eq.    (1)    and  (la), 
px  +  py  =  p%  +  p,  (3) 
/"   -  Py  =  (p,  —  Pi)  ''"•-  "-  "  (±) 
B       Iding  the  square  of  (1)  to  the  square  of  (2), 
4  '/'  +  (px  —  Py)2  =  (/',          /',)- 


(4): 


Px  —  Pt  =  V  4  ?s  +  (P*  —  Py)- 

ling  and  subtracting  If |  3  |  gives  : 

or  p,  =  i  (px  +  py)  *  £  V  4  q*  +  (j»*  - 

ell    Was   tn   be  derived. 

'o  express  "  in  terms  of  /<v-  py  and  »y 


livii 


pyy  (5) 

e  (2)   by 


ten  -.»  " 


6) 

m;,   are 


P 

which   was   ti>  be   derived.      Equal -    (5) 

to  be  used  in  our  second  paper. 

I  he  law  of  the  variation  of  stress  a1  a  poinl  is  a  math- 
cal  truth  that,  like  all   mathematical  truths,  knows 

n      1 1  is  1  rue  for  all  bodies  «  hether  or  no  they 

be  elastic,  homogeneous,  isotropic  or  even  solid.  It  sim- 
ply asserts  thai  ij  certain  stresses  are  bo  and  bo,  then 
other  stresses  musl  be  bo  and  bo.  1 1  in  any  case  the  de- 
duction is  wrong,  then  the  premise  musl  be  wrong. 

\     ei   nf  deductions  similar   to  those  thai   have  been 
I  ress  at  a  point  can  be  made  for  strain,  a 


tensity  of  deformation  at  a  point.  These  deductions  are 
also  purely  mathematical  and  have  nothing  to  do  with  the 
physical  properties  of  matter. 

The  deductions  in  regard  to  strain  are  quite  independ- 
ent of  those  in  regard  to  stress  but  they  show  the  same 
law  of  variation.  The  law  for  strain  is  Eq.  (1)  with 
strains  substituted  for  the  -tresses  p,  p,  and  p2.  This 
similarity  does  not  prove  Hooke's  Law.  but  it  does  show 
that  ij  stress  is  proportional  to  strain  in  the  two  prin- 
cipal directions,  then  -tress  will  be  proportional  to  strain 
in  every  other  direction. 

The  writer  first  felt  the  need  of  such  considerations 
as  are  here  discussed  when  studying  the  design  of  shear 
or  web  reinforcing  for  reinforced-concrete  beams.  A.i 
once  the  question  arose:  How  can  we  hope  to  learn 
anything  about  these  stresses  which  are  not  only  com- 
pound but  vary  throughout  the  beam,  unless  we  know 
all  about  the  point  first?  Armed  with  the  complete 
analysis  of  the  condition  of  stress  at  a  point  we  are  pre- 
pared to  consider  problems  of  the  distribution  of  stress 
from  point  to  point,  problems  involving  the  clastic  prop- 
erties of  the  material.  These  problem-  cannot  fairly  be 
called  simple  and  easy,  and  it  is  certain  their  solution 
cannot  be  accomplished  without  a  knowledge  of  the  point 
conditions  first.  Professor  C.  E.  Greene  says  in  the 
preface  to  his  "Structural  Mechanics"  that  time  given  to 
the  study  of  internal  stresses  is  well  expended  and  the 
results  shed  much  light  on  various  problems. 


A  I  -.tni  Hint  to  Young  Engineers — "The  man  for  whom 
every  employer  of  men  is  searching,  everywhere  and  always. 
is  the  man  who  will  accept  the  responsibility  for  the  work 
he  has  to  do — who  will  not  lean  at  every  point  upon  his  su- 
perior   for    additional    instructions,    advice    or    encouragement. 

"There  is  no  more  valuable  subordinate  than  the  man  to 
whom  you  can  give  a  piece  of  work  and  then  forget  about  it. 
in  the  confident  expectation  that  the  next  time  it  is  brought 
to  your  attention  it  will  come  in  the  form  of  a  report  that 
the  thing  has  been  done.  When  this  master  quality  is  joiner] 
to  executive  power,  loyalty  and  common  sense,  the  result  is 
a  man  whom  you  can  trust.  On  the  other  hand,  there  is  no 
greater  nuisance  to  a  man  heavily  burdened  with  the  direction 
of  affairs  than  the  weak-backed  assistant  who  is  continually 
trying  to  get  his  chief  to  do  his  work  for  him,  on  the  feeble 
plea  that  he  thought  the  chief  would  like  to  decide  this  or 
that  himself.  The  man  to  whom  an  executive  is  most  grate- 
ful, the  man  whom  he  will  work  hardest  and  value  most,  i 
the  man  who  accepts  responsibility  willingly." — From  "The 
Training  of  a   Forester."  by  Gifford   Pinchot. 


Polluted    Water-Supplies    mul    Mortality   of    Children    under 

two  years  of  age,  particularly  mortality  from  diarrhea  anrl 
enteritis,  was  the  subject  of  a  paper  bj  Dr.  Allan  J,  McL 
tin,  surgeon  t".  s.  Public  Health  Service,  Washington,  l  >.  C, 
r.ad  before  the  Indiana  Sanitary  and  Water  Supply  Associa- 
tion late  in  February,  1914,  The  high  infant  mortality  com- 
monly occurring  In  summer  seems  to  be  Independent  of  water- 
supplies  In  most  cases,  but  there  Is  a  type  of  enteritis  among 
children  which  may  occur  at  any  time  In  the  year,  This  type 
"is  associated  with  and  probably  dependent  upoi 
polluted    water-supply."      it    sometimes    "shows    a    very    high 

rate   ol    preval In   the   winter  and   spring    months."     Thus 

Wyandotte,  Mich.,  with  a   gross] j    polluted   river  water-supply, 
has  high  enteritis  rates,  with  "an  abm  .alence  In  th< 

sprint;    months."     The    Wyandotte   enteritis   rate    Is   higher   In 
and    April    titan    the    Benton    Harbor   rate    (water   from 
deep    weiist    tor    July    and     August.       Marquette,    Mich.,    with 
winter    and    spring    pollution    of    on    water-supply,    has    high 

i-  rates  at  the  same  tone,  while  Saull  ste  Marie,  I 
with    watei  lefty   during    the   bo  on,   has 

uleritis    rates     in    the     summer    and     fall        Coming     east 
hoes,    N      V.    there    was    a     lean     drop    in    enteritis    after    a 

neat  nitration  plant  was  put  in  operation  In  July, 
Thus,  the  January-June  enteritis  rate  per  100,000  In  chl 
under    two    years    old    at    Cohoes   during    the    past    Bve 

was      peei.    i  i  i      [910,    192      1911     (filter    pi    n 
July),    I  92;    1912,   B0;    1  '.'1  3,    Is 
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(With    Insert   Sh 
By  H.  P. 

SYXOPSIS — The  article  describes  the  present  confu- 
sion which  exists  where  American  engineers  have  to 
prepare  plans  fort  foreign  engineers.  The  author  would 
express  all  scales  on  drawings  as  proportions  for  case  in 
converting  from  English  to  metric  systems  or  vice  versa. 
Three  new  conversion  tallies  and  a  new  scale  relation  table 
are  reproduced  on  an  insert  sheet  in  the  form  found  most 
useful. 

In  connection  with  engineering  work  in  foreign  coun- 
tries where  practically  all  plans  are  made  to  the  metric 
system,  when  American  engineers  are  called  on  to  fur- 
nish plans,  there  frequently  arises  a  troublesome  ques- 
tion: What  scales  shall  be  used  for  the  plans  to  be  sent 
to  resident  engineers  or  to  foreign  manufacturers?  Both 
use  the  metric  system,  but  the  American  manufacturers 
and  draftsmen  use  the  English  system.  Shall  the  plans 
be  made  in  the  %-in.,  rVi'1-  "r  centimeter  system,  and 
shall  they  be  dimensioned  in  feet  and  inches,  in  feet  and 
tenths,  meters  and  decimals,  or  millimeters,  or  a  com- 
bination of  English  and  metric  units. 

In  practice,  it  has  been  found  desirable  to  make  those 
plans  which  are  to  be  compared  and  used  in  the  field  with 
foreign  plans,  in  the  metric  system  direct,  or  to  draw 
them  to  an  English  scale,  approximating  or  equal  to 
inline,  and  thoroughly  to  dimension  them  in  the  metric 
m.  Then  they  may  be  used  directly  in  the  held, 
or  they  can  he  traced  by  the  local  staff,  for  filing  with 
the  government   if  necessary,  without   redrawing. 

Plans  have  also  been  made  and  dimensioned  in  the 
English  system,  but  have  had  the  scale  marked  as  the 
iieare-t  metric  proportion.  Then  those  familiar  with  the 
metric  system  only  know  they  may  be  sealed  with  the 
metric  scales  for  approximate  measurements  at  least.  We 
have  also  occasionally  put  both  English  and  metric  values 
of  measun  mi  nts  on  the  plans  drawn  to  either  scale. 

Owing  to  this  confusion  one  can  see  thai  it  would  re- 
mo  e   nearly   all   trouble   if  engineers   would   adopl    the 

metric   system   In  the  exclusii E  others.      As  this  cannot 

be  done,  it  would  greatly  clarity  matters  if  at  least  the 

d   ox   one-tenth   system    were  substituted    for   the 

inches  and  eighths,  and  only  those  scales  used  which  cor 

nd  in  proportion  to  those  used  in  the  metric  system, 

lowing: 


i  :10 

I    

l  :20 

I     loo 

1    800 

!     !|  0 

1    1 

I  ■:.■ 

I    



I    I 

However,  it   is  not   likelj   thai  even  this  will  come  to 

.  [      .,i.n.    There  i    a  great  deal  of  confusion  about 

mi  .     technical  men,  as  fl  riter   on  tin.     ub 

do  aoi   pre  ent    it   propei  I3   and  there  is  absolutely 

nothing  about   it   in   mo  1   en|  inei  1  ing   l k  ,     The  Fol- 

pri  ented    therefore,  a    a    tatement  of  1  he  pels 

lion  between  Ei  I  1 U      in  the  hope  thai 

it  will  simplify  the  matter  in    on nd    and  perhaps 

poratl     1      LIE     '  '  " 
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lead  to  its  presentation  in  proper  form  in  handbooks  an1 
textbooks. 

All  scales  of  plans  are  intended  to  show  the  proportio 
or  relation  between  the  plan  and  the  actual  work  or  thin 
shown  aud  really  should  be  stated  in  the  form  of  a  pre 
portion  as  all  scales  can  be  reduced  to,  or  are  converts 
or  derived  from,  proportions.     For  instance,  a  scale 
be  written  "3  in.   =   1  ft.";  this  is  the  same  as  say 
"%  in.  to  1  in."  or  '"Vith  size"  or  "1  in.  =  J  ft."  or 
in.  =  -1  in."     These  all  mean  the  same  thing,  namely 
that  3  in.  on  the  plan  =   1  ft.  or  12  in.  in  distance.  0: 
lengtn   or   dimensions   of   the   thing    shown.      They   cai| 
thus  all  be  represented  fundamentally  by  the  simple  pro 
portion   of   3:12   or   1:4.    Or   take  the   metric   scale  0 
"25  cm.  =  1  m."  (100  cm.).   This  is  the  same  as  "1  cm 
=  l/25  in."  (4  cm.),  or  "250  mm.  to  1  m."  (1000  mm.) 
or  "25  dm.  to  1  m."   (10  dm.)    ;  all  are  reducible  to  "ij 
cm.  =  4  cm."  or  "1  mm.  =  4  mm."  or  1:4.     This  i: 
not.  as  many  suppose,  one  of  a  certain  measure  to  foui 
of  some  other  measure  not  mentioned,  but  one  of  any- 
thing to  four  of  the  same  thing,  and  may  be  taken   a- 
inches,  feet,  yards,   miles,   centimeters,  meters,   pencils, 
paner.  tape,  or  any  convenient  form  of  measure,  and  in, 
fact,  one  could  use  any  one  of  these  units  or  things  for 
any  plan  of  that  scale  if  marked  by  subdivisions,  whethei 
they  corresponded  to  the  established  unit  of  measurement 
or  not,  for  they  could  later  be  compared  if  necessary. 

Unfortunately,  one  will  find  the  English  scales,  which 
can  be  bought,  not  marked  with  the  value  proportion 
ally  stated:  instead,  whole  numbers  or  fractions  are  w^rA 
to  designate  the  scales,  that  is,  the  relation  of  the  plan 
to  the  distance,  thus,  .;'!2-  (inches  on  the  plan  =  1  ft.  in 
distance)  and  20  (feet  in  distance  =  1  in.  on  the  plan). 
The  signs,  words  or  figures  given  in  parentheses  here  are 
left  on  the  scales  to  he  tilled  in  mentally.  Below  is  a  com 
plele  list  of  such  scales  as  are  in  general  use  with  the  dej 
hi  icin  y  in  meaning  supplied  in  parentheses. 

VRCHITECTS'  SCALES 

A  (in.  =  1  ft.)                                             !  (in  I  ft  ) 

;  (in        i  n  i    in  ii    i,,  i  n,  i                  I  (in,  I  ft  )    U  ft.  to  1  j 

,'„  hi     =  l  h.)                                     r,  iin  -  l  ft.) 

;  in,         i  ii  i    i  I  n    i,,  I  in.)                   2  (in  i  n  i 

;  in,         i  ii  i                                            .;  (in  i  u  i 

j  (in.  =  1  ft.)    (2  ft.  to  1  in)                     1  (in  I  H  1 

i>  in,  I  n  ) 

ENGINEERS'  SCALES 

)  Mini    to  i  in) 

i)  i    I-  i  in  i 

i.)  B0  hi    to  I  in  ) 

,  i  inn  hi    to  l  ill) 


.,  Ill     to    I 

III  III   I    I 

2 

:i(Hfi    to  I 

III  III     to    I 


Tin  sc  are  all  reducible  to,  or  derived  from,  proportions 

as  shown  by  the  appended  table  explained  further  on. 

Tins  much  being  firmly  fixed  in  one's  mind,  it  is  easy 
'ii  understand  the  relati l'.  and  to  convert  to  and  from. 

met  ric  and  English  Scales.  As  staled,  metric  scales  are 
iin  i.  I\  proportions  or  ratios,  and  are  always  so  staled  on 
plans  and  .in  generallj  multiples  of  l<h  e.g.,  I  :  20,  I  :  40, 
l  :  50,  I  500,  l  :  1000,  so  that  any  Bcale  so  staled  can 
be  considered  either  Prom  the  English  or  metric  stand- 
point, afl  happens   to  he  con\  en  ienl ,  and   \\halc\ei    scale   in 

in  hand  i  an  be  used ;  i  ither  e  I  ft.  rule,  or  a  meter  rule, 
or  thi    Rnelj    (graduated  scales  or  tapes  of  either  class 
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-    Jight  here,  however,  one  gets  into  trouble  because  metric 

-  themselves  are  frequently  not  marked  by  the  sys- 
in  of  proportions  or  by  proportional  signs,  but  are  given 
-  decimals  or  fractions.  For  the  ratios  1  :  100  and 
■low,  one  will  find  the  standard  metric  scales  marked 
ecimally:  thus.  .01,  .0125,  J>2.  .025,  .03.  .05.  Above 
-    j-alue,  i.e.,    1:  loo,  they  are  marked  as  proportions. 

1:  20(1,    1:400,    1  :  5i'i(>,    1  :  800,    1  :  1000,    1  :  2 

As  to  the   scales  to  be  used   in   measuring  any  given 
.  take  a  plan  having  the  scale   1 :  50,  that  is,   1   in. 
lb  50  in.,  or  1  cm.  to  50  cm.,  depending  upon  the  system 
n  which  one  is  thinking.     If  in   English,  one  will  men- 
ally   divide   50    in.    by    12    in.    and   see   that   the   result 
ar  4  ft.,  so  the  -rale  of  1  in.  to  4  ft.  may  be  used  for 
oximation.     If  greater  accuracy  is  required,  he  can 
lie  decimal  scale  of  5u.  in  which  he  will  find  50  di- 
isions  to  the  inch  and  can  read  inches  directly.     If  one 
-  using  a  combination  metric  and  English  rule,  he  can 
■■cad  off  the  inches  directly  on  one  side  and  turn  over  to 
||:he    corresponding    centimeters    or    millimeters    on    the 
Wither,  or  n'i  t   vi  rsa.    If  thinking  or  working  in  the  metric 
system  alone,  one  should  take  the  scales  labeled  in  deci- 
mal-,  viz.:   .02,   .025,   and   so  on,   which   may   be   found 

to  be  written  2/100  and   23/, ,  or  2:  100  and   25:  1000, 

01      ,„  and  \  4„.  or  1 :  50  and   1  :  40.     Of  these,  the  1  :  50 
or  on-.'  scale  is  the  one  to  use  if  metric  measurements  are 
wanted  in  the  above  instance.    As  on  this  scale  the  figures 
are   from    1    to    15   meters   divided    into    lOths  and 
meters  and  1  < >t lis  may  be  read  directly  correspond- 
ing to  the  feet  and  inches  read  from  the  English  scales. 
So  much  for  the  scales  to  lie  used.    Xow  as  to  reading 
i  the  metric  values,  assuming  the  English  to  be  well  under- 
.   it  is  well  to  remember  that,  just  as  with  English 
;   it  is  convenient  to  think  of.  and  read  off.  the  dis- 
ni  number  of  feet    (and  inches  or  tenths)  or  miles 
nh  or  fractions  of  the  inch  on  the  plan,  so  in  the 
metric  system  it  is  convenient  to  think  of  the  number  of 
meters    (and   decimals)    or  kilometers  per   centimeter  or 
millimeter  of   the   plan,   the  smallest    unit   always  being 
thai   of  the  plan.     Thus,   it  is   usual   and  convenient  for 
Scales  of  1  :  inn  and  upward  immediately  to  take  the  re- 
sult of  mentally  dividing  both  sides  of  the  proportion  by 
inn    (for  1    cm.   =   Vioo  m-)    •'""'    n':"'   the   proportion   m 
tin-  way:  1  cm.  =  1  m.,  2  m.,  or  3  in. .etc.  as  the  ease  may 
io  the  point  where  the  meters  become  decimeters, 
«hi.h  would  he  the  Male  of   1  :  10,000.     Then  it  is  usual 
to  think   in   kilometers  per  de<  imeter  and   so  on   to  the 
Male  of   1:100,000  when   the  meter-   become  kilometers 
and  we  think  in  kilometers  per  centimeter. 

To  show  the  relation  of  all  forms  of  si  ales  both  English 
and  metric  to  themselves  ami  the  fundamental  propor- 
tion or  ratio,  the  writer,  some  seven  years  ago,  prepared 
a  table,  whuh  has  heen  in  use  privately  since  then  and 
Which  is  hciv  given  publicly  I'm'  the  first  time.  This 
shows  all  flu'  scales  in  general  use  between  1  :  1  and 
I  :  10,000,000,   that    is,   full    size   and    1    in.  160   miles, 

or   Inn  km.  to  the  cm.     A  greal   many  intervening  val- 
re  given  between  the  standards  which  are  not   m^v^I 
hut  they  are  inserted  to  show  the  progression  and  deriva- 
tion   find    relative    situation    "I    those    that    are    used.    Only 

those   proportions   which   are   divisible   by   5   or    in   are 
given  exeepl   where  the  scale  in  common  use  requires  if 
otherwise,  like  l  :  384,  which  is  the  equivalent   for 
=   1   ft. 
In  examining  tins  table  il   will  he  found   thai  every 


ratio  given  corresponds  to  some  even  or  whole  number 
or  common  scale,  and  this  is  the  reason  for  the  use  of 
so  many  proportions  and  of  the  particular  ones  g 
The  intervening  ones  not  representing  any  scales  in  com- 
mon use  would  he  of  no  special  value.  It  would  be  im- 
practicable to  give  all  the  map  scales  in  use  so  onlv  a 
few  are  given  which  have  been  found  in  use  between  the 
even  50,000's. 

There  are  also  given  herewith  two  metric  and  Eng- 
lish conversion  tables  never  before  published  hut  used  by 
the  writer  and  others  associated  with  him  for  the  last 
.-in  or  seven  years.  These  have  been  found  very  con- 
venient, especially  for  close  approximation,  and  correct 
within  very  small  fractions  of  an  inch — which  is  good 
enough  for  most  engineering  work.  For  instance,  the 
table  for  converting  meters  and  millimeters  into  feet  and 
inches  runs  to  309.999  m..  and  by  additions  and  multi- 
plications, can  be  carried  indefinitely  to  any  dimension 
or  distance.  This  table  gives  the  values  of  conversion 
of  meters  into  feet,  inches  and  fractions,  and  feet  and 
decimals  carried  to  four  places,  directly  under  each  other. 
It  serves  for  the  conversion  of  millimeters  from  1  up  to 
999  into  incites  and  decimals,  or  feet  and  decimals,  or 
feet,  inches  and  fractions.  The  other  table  for  convert- 
ing feet  and  inches  into  meters  and  millimeters  is  very 
convenient  for  almost  any  value,  no  matter  how  large 
or  small  except  below  16ths.  It  reads  directly  up  to  99 
ft.  11  in.,  and  all  the  fractions  by  Itiths.  Of  course,  a 
few  additions  are  necessary  but  the  tables  save  a  great 
deal  of  mental  calculation  and  the  writer  believes  are 
in  a  better  form  than  any  that  have  heen  published.  A 
fourth  table  is  a  comparison  of  standard  linear  units  for 
readily  reading  the  value  of  one  of  any  unit  in  terms 
of  ,niv  of  the  other  units. 


<s  E5nmp>ir©v©inm©iatt  lira  &1tms 


By   C.    II.    SNYDERf 

The  status  of  the  Civil  Engineer  in  this  vicinity  has  much 
improved  in  the  last  ten  years.  Practically  no  work  of  im- 
portance, with  engineering  features,  is  undertaken  now  except 
under  the-  advice  of  a  trained  engineer;  and  this  fact  has 
given  us  experience  to  undertake  still  larger  and  more  im- 
portant enterprises. 

Ten  years  ago,  in  the  building  trade,  structural  designing 
was  nearly  all  don.-  by  architects  themselves,  witli  such  as- 
sistance as  they  could  get  from  contractors  in  the  various 
trades.  Today,  tew  important  buildings  are  handled  in  this 
way.  and  I  confidentlj  look  forward  t.>  the  time  when 
the  highway  bridge   business  will   be  handled  as  it  she; 

I'm.-  cause  for  tie    re  extensive  employment  of  engineers 

in  building  work  has  no  doubt  been  the  improved  characti  r 
of  the'  buildings  themselves  Our  standard  of  construction 
has  risen,  and  we  have  both  better  designing  ami  better  exe- 
cution of  the  design,  it  is  the  exception  when  steel  work  is 
nol  wi  II  executed.  The  quality  of  mat.  rial  is  specified,  the 
workmanship  Inspi  cted  ami  tin-  erection  superintended  by 
more    or    less    competent    men,     .lust    think:      Ten    years    ago 

there    was    practically     no    inspection     of    shop    work     hefc 

perfunctory    look    by    the   architect    wai    considered   sufficient 

\\'e  now  mak.-  a  serious,  ami.  i  believe,  successful  effort,  to 
see  that   the  owner  gets  whal   hi    Is  paying   no. 

Concrete   work.   too.   ,s   getting    verj    careful   considers 
"in-  knowledgi  Ing   this  important   building  material 

has  advanced  by  leaps  ami  bounds  and  our  testing  "i"  the  ma- 
te rials,  ami  inspection  or  the  mixing,  workmanship,  etc.,  have 
ced    very   materially,   albeit    we    have    perhaps    lagged   a 


•Extract    from    tie-    Presidential    address    delivered    b 
the    San    Pi                         Delation    ol    Members    .>r   th.      American 
Soclet>    "i   ci\  il    Brigll is.    Pi  i 
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littlt-  on  mixing:  and  installation.  The  violent  controversies 
of  structural  association  days  have  nearly  passed,  and  all 
good  engineers  are  willing  to  use  the  construction  best 
adapted  to  the  purpose  to  be  accomplished.  Few  of  us  believe 
in  building  a  companile  of  reinforced  concrete,  or  in  putting 
the  largest  part  of  a  steel  frame  underground. 

Fireproofing.  also,  is  being  studied  carefully  in  the  light 
of  experience  gained  in  the  two  great  fires  of  the  last  decade, 
thanks,  in  a  large  measure,  to  the  excellent  engineers  in  the 
employ  of  the  insurance  companies.  The  resulting  classifica- 
tion and  grading  of  rates  has  been  a  powerful  incentive  to  the 
construction  of  buildings  of  proper  type  to  minimize  the 
chances  of  future  fire  catastrophies.  The  speculative  builder, 
of  course,  is  still  with*  us,  but  our  building  codes  are  being 
improved  by  the  efforts  of  our  members  and  being  much  bet- 
ter  enforced,   also  due  to  our  members. 

A  striking  feature  of  development  in  the  last  few  years  is 
the  large  number  of  engineers  engaged  in  the  execution  of 
engineering  structures.  No  general  contractor  engaged  in 
handling  work  of  magnitude  would  dream  of  carrying  on  his 
business  without  an  engineer,  and  many  of  our  large  contract- 
ing companies  have  engineers  for  their  executives,  and  good 
ones,  too. 

Within  my  own  recollection  steelwork  was  contracted  for 
by  men  to  whom  the  stresses  in  a  roof  truss  were  a  profound 
mystery.  The  difficulties  attending  negotiations  under  these 
circumstances  were  sufficiently  great  to  induce  the  contracting 
man  to  take  along  an  engineer  to  discuss  the  technical  points; 
and  it  was  but  a  step  to  promoting  the  engineer  to  the  sales 
end  of  the  business.  This  change  took  place  in  the  steel  busi- 
ness afout  15  years  ago,  and  has  since  spread  to  machinery 
and  electrical  devices,  as  well  as  to  building  materials. 

Our  code  of  ethics  is  to  give  our  client,  and  the  fellow 
members  of  our  profession,  a  square  deal.  In  other  words, 
apply  the  golden  rule.  Not  much  more  than  that  is  required 
to  guide  us  in  our  relations  with  our  fellow  men,  notwith- 
standing the  various  rules  defining  our  ethical  code.  Few 
cases,  if  any,  arise  in  which  a  moment's  consideration  will 
not  give  us  the  proper  line  of  conduct.  No  one  is  so  well 
qualified  to  judge  the  actions  of  an  engineer  as  another  engi- 
neer, and  the  higher  the  standard  of  the  individual,  the  higher 
will  be  the  ideals  of  the  profession.  To  me  there  has  been 
a  dcided  improvment  in  engineering   ethics  in  San   Francisco. 

Let  us  not  lose  heart,  then,  in  fear  that  our  profession  is 
not  making  the  progress  that  it  should;  that  it  is  disgraced 
by  a  few  unworthy  members;  not  accorded  credit  commen- 
surate with  tin  abilities  of  its  members;  is  ill  paid,  and  of 
such  standing  that  we  should  advise  our  sons  to  join  the  hod- 
carrii  rs'  union  at  $7  per  day.  I  say  again  that  ten  years  have 
shown  a  great  improvement  here  in  the  status  and  attain- 
ments of  the  civil  engineer.  Let  us  hope  that  the  next  decade 
will  show  an  equal  or  greater  progress. 

"Honor  and  shame  from   no  condition  rise 
.\ct   will  your  part,  there  all  the  honor  lies." 


.'. 


S  i e     i 


apftncsil   Sewer 

E"2  .1  (Ml  N    li     (l  EGOEl* 


Of  the  variou      adopted   for  large  Bewers,  es- 

ige  rather  than  storm  water, 
among  the  best  is  the  30  i  ailed  semi  elliptical  section. 
I  ection  has  much  to  commend  it.  n<>l  only  from  the 
viewpoint  nl  hydraulics  but  also  from  the  viewpoint  of 
construction.  Further,  the  section  ie  well  adapted  for 
uperimpo  ed  load  "I'  backfilling. 
Somi  o  the  h  riter  had  occasion  to  work  ou1  a 

set  of  standard   sections  for  Bewers  of  this  type  in  con- 
on   with   llu  foi    i   large  aev 
projei  i.     A  diagram  gi   ing  the  di  i  harging  capac 
■aIich  running  threi  quarters  full  depth, 
for  which  condition  of  the  Sow  th  ere  to  be  de- 
.;     veil  .i    a  diagram  -n  ing  ap- 
the   relal  i                            i  ipai  H  ii      for   .ill 
of  flow,    'i  her  with  1  he 
found    very   convenient 
by  the  writer,  and  by  oi                   i    familial  with  them, 


not  only  for  purposes  of  design  but  also  for  estimating1 
purposes,  and  they  are  presented  herewith  in  order  that  I 
they  may  possibly  be  of  service  to  still   oilier  engineers' 
who  are  called  on  to  design  or  estimate  on  work  of  thi 
nature. 

The   semi-elliptical    section    adopted,   and    which    it    is 


|<  -;d   ->(<-•/* 


Fig.  1.  Standard  Section  of  Semi-Elliptical  Seweb 

assumed  would  be  built  of  concrete,  is  shown  in  Fig,  1. 
It  should  be  stated  that  this  section  is  better  adapted  for 
sewers  6  ft.  and  over  in  diameter  than  for  sewers  less 
than  6  ft.  in  diameter.  From  an  examination  of  the  sec- 
tion it  will  be  noted  that  the  several  dimensions  are  given 
in  terms  of  the  diameter  J).  The  functions  of  the  diam- 
eter were  so  chosen  that,  starting  with  any  diameter,  D, 
in  feet,  and  with  increments  of  .'5  in.  in  the  diameter,  thi 
resulting  dimensions  will  come  out  in  whole  inches  oi 
in  inches  and  fractions  of  inches  in  common  use,  as,  for 
example,  quarters,  eighths  or  sixteenths. 

The  section  shown  is  suitable  for  use  only  where  the 
conditions  are  such  that  the  side  walls  will  be  firmly 
supported  by  the  sides  of  the  trench.  Where  these  con- 
ditions cannot  be  obtained  the  side-wall  section  can  be 
readily  modified  to  conform  to  the  shape  of  the  side  wall 
c monly  used   in  large  aqueducts. 

Without  attempting  to  call  attention  to  all  of  the 
inside  dimensions  it  should  be  noted  that  the  horizontal 
and  vertical  diameters  of  the  section  are  the  same;  thai 
the  horizontal  diameter  is  located  al  a  depth  below  the 
inside  crown  of  the  arch  of  two-thirds  the  vertical  diam- 
eti  r;  and  that  thai  portion  of  the  section  above  the  hori- 
zontal diameter  is  a  true  semi-ellipse. 

Foi  computing  the  voh of  masonry  in  the  section 

the  following   formulas  will  be   found  of  service; 


■ 


Broadw 


w    foi 


f  mo  "iiry 0.4475  D1 

For  convenience  of   reference   tl rose   area   on   the 

outside  lines,  the  area  of  the  section  inside  and  the  net 

area  of  the  masonry,  as  well  as  the  volu of  masonry 

in   cubic   yards   per   linear    foot,    for   sewers   varying   in 

diameter  bj   feel  I  half  feel   from  6  ft.  to  13  ft.  6  in. 

in  diameter,  are  given  in  the  accompanying  table. 

The  velocity  in  and  corre  ponding  discharge  of  serai- 
elliptical  sewers  of  the  section  shown,  when  running 
three-quarters  Cull  depth,  can  be  readily  obtained  from 
the  diagram,  Fig.  '.'.  The  diagram  is  based  on  Cutter's 
formula,  with  n       0.016,  and  covers  ihe  rai in  diara 
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Fig.  2.  Diagram  Giving  Discharge  of  Semi-Elliptical  Sewers  Running  Three-Fourths  Fill  Depth 

(For  Kutter's  formula  with  n    —    0.015) 


AREA  OF  AND  VOLUME  OF  MASONRY  IX  SEMI-ELLIPTICAL 
SEWERS 


An-:,  in  sq.ft. 

Volume  of 

Inside 

Gross  area 

Area  of 

Net  area  of 

masonry,  cu.yd. 

diameter, 

outside  lines 

section  inside 

masi  rnry 

per  lin.ft. 

ft..  D 

1.265  D2 

0.S176D! 

0.4475  D= 

0.01057  D« 

(1) 

(2) 

(3) 

(4) 

(5) 

6 

15 .  54 

29.43 

16.11 

0  597 

6! 

53.45 

34.54 

18.91 

0.700 

7 

61.99 

40.06 

21  93 

0.S12 

7! 

71.16 

45.99 

25.17 

0  932 

8 

80  '.17 

52.33 

2S.64 

1  061 

8J 

91    in 

59.07 

32  33 

1   197 

9 

102  5 

66.23 

36  25 

1   342 

9i 

111    2 

73  79 

40  39 

1    196 

10 

126.5 

si    71. 

41   75 

1 .  657 

10| 

139.5 

on  14 

49   34 

1.827 

11 

153.1 

98.93 

5!    15 

2.005 

n: 

167  3 

108.1 

59.18 

2.192 

12 

182  2 

117.7 

64   44 

2.387 

12; 

197  7 

127.7 

69  92 

2  590 

13 

213  8 

1 38  1 

75  63 

2  sm 

m 

230  6 

1  19  11 

SI   56 

3  021 

It  is  often  desirable  to  know  the  velocity  head  and  the 
loss  of  head  at  entrance,  or  the  sum  of  the  two,  and  either 
or  all  of  these  quantities  can  be  obtained  from  the  dia- 
gram. Thus,  to  find  the  head  required  to  produce  a  ve- 
locity of  3  ft.  per  sec,  it  is  only  necessary  to  find  the 
intersection  of  the  velocity  line  3  with  the  dotted  line; 

marked    ~-   and    read    the    velocity    head    corresponding 

thereto  on  the  scale  marked  Slope  in  Feet  per  L000,  or 
0.14  ft.  The  loss  of  head  at  entrance  would  be  found 
by  dividing   the  velocity   head   by   "■?.  assuming  that  the 


loss  of  brad  at  entrance  would  be  0.5 


bters  and  velocities  ordinarily  met  with  in  practice.  The 
diagram  is  practically  self-explanatory,  but  it  may  be 
said  that  from  any  point  inside  the  diagonal  lines  the 
ponding  diameter,  velocity,  slope  and  discharge  ran 
be  read. 


X"* 


velocity  bead  plus  the 
in   the  same  manner 

that  the  dotted  line  mi 


ty 


The  sum  of  tb 


ss  of  bead  at  entrance  is  found 
the  velocity  bead  alone  excepl 

ed  1. 


-    is  1o  be  used  in  finding 
the   intersection   with  the  velocity  line.     For  a  veL 


Of   3    Et.    per   see.    |  he 


seen  to  be  0.21   ft. 


-j?  0.1  02  03  OA  05  0.6  0.7  08  09  1.0  II.  12 

u   . .      r  Vond  Q,  in  Filled  Segment 

•i  Vond  Q  in  Condurl  running  Full  Depth  or  \  Full  Deptti 


'i'     l    Diagram  Giving  Relative  Velocity    \m>  Dis- 

oharg]    or  Semi-Elliptical  Sewers   Running 

Partly    Full 


The  approximate  relative  velocity  and  discharge  for 
any  depth  of  How.  referred  to  the  sewer  Bowing  full  or 
three-quarters  full  depth,  can  be  obtained  from  the  dia- 
gram given  in  Fig.  3.  Bj  means  of  this  diagram,  to- 
gether with  the  diagram  given  in  Fig.  2,  the  velocity  and 
corresponding  discharge  of  the  sewers  when  rui 
either  full  or  at  any  less  depth  of  How  can  be  obtained. 

In  conclusion  it  should  be  pointed  out  thai  the  dimen- 
sion given  Eor  the  masonrj  sections  are  a  minimum  and 
that  not  only  would  the  best  of  materials  and  workman 
ship  be  required  bu1  also  careful  inspection.  Where 
these  conditions  cannot  be  obtained  or  where  the  sev 
ers  would  be  required  to  carry  heavy  loads  the  sections 
should  be  reinforced  with  steel  or  the  dimensions  in- 
creased, especiallj  the  arch  and  side-wall  sections. 
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TIh\.e  Testtaimigf  c 

By  Cloyd  M.  Chapman* 


In  Part  I  of  this  article  published  in  Engineering 
News.,  Feb.  5,  1914,  p.  306,  there  were  described  in  de- 
tail the  methods  and  manipulations  employed  in  the  lab- 
oratory of  Westinghouse  Church  Kerr  &  Co.,  in  routine 
tests  of  sands  to  be  xjsed  on  their  concrete  work.  These 
tests  are  applied  to  any  and  all  sands  which  are  to  be 
used  on  important  work  and  from  the  data  thus  obtained 
determinations  are  made  of  the  numerical  value  of  the 
various  characteristics  of  the  sands  and  of  mortar  and 
concrete  made  from  them.  The  methods  used  in  com- 
puting these  numerical  values,  in  determining  the  rela- 
quality  of  the  sand  and  in  specifying  the  proportions 
of  cement  and  sand  which  shall  be  used  for  the  particu- 
lar work  in  hand  are  described  in  the  present  article.     As 


USD  TEST  DATA  SHEET   ■ 

• 

y'flstlnghcrafle  Church  Kerr 

a,  Co. 

.   T7 

Wall 

St 

■m 

?or* 

Ham  of  Contract      n-.                                                            I  Date     (j\               1  Contract    n,        1  lab.  Hark     ff. 

lEeod      ^                |Ho.               ^ 

Dealer         g)                                              1  Source       ^                                          1  Harked       q 

It.   eample  reed.     @         loe.   leaa      (§)        loa.tare 

Wt.of  120  rtbb  sample,  dried       (g$         pna. 

Vt.   ret.  on  4  mean       C'°)         lba.   leaa      (")        lba.tare 

wt.100  cc.dry     (ft      gms.leae         (24)       gma. tare 

Desc.of  mat. on  coarae  elevee,-   ^ 

Vol.100  oc.eand  plus   100  cc. water     ft^l        cc« 

Vol. of  aand    In  water     (^j)        ec. 

Ht.pa8alng  coarse  alevea   from    @      lb.aauiple 
V4"dlan.        @             1/2"  dlam.     @      l/4"dlen.  @ 

Vol. of  aand  81  allt  In  water        <?$          eo. 

Dry  Wt.100  cc. washed      (g      gme.leaa      (*J        pas. tare 

Wt.of      ('3        on. ft.     (/d)        lba. leaa     ('^       lba.tare 

Wt.dry  allt    £/)      gma. lean    {&)      gaa. filter  paper 

Wt.of        (fl      rm.ft.a  Water     PU       lba. leaa  M  lba.tare 

Wt.sllt   after   Lftnltlon  (35    grna.leBB    £W)     Km*.tar« 

Wt.   from  100  gram  eample  paaalne-  alevee  of  following  meanea 

4®          :^@           :8@            ;10@            -.14  @           !20             :y>           :40         ;6o        iloo           s200 

Ir?  »t. after  »et   screening  100  gma.aa  reed. on  loo  mesh.      -.'Ji     Rjoa .  On  200  mean      (^          gma. 

CHARACTERISTICS  OP  MORTAR  »ITH               ©             CEHBTf             |  TEK3ILE  TEST     1  to   ^  VORTAR.  Date  Hade    @ 

Propor-  Date  ReBolt. 
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Ottawa  Sand 
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7 
Daya 
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Day        Da? 

28 
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1-li 

&         & 

«£ 

M 

3 

W 

«5 

8 

W 

w 

WWW 

l-l! 

1-2 

1    ~— 

Water  Ceed    @    f! 

Water  Deed    ^       < 
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-  •;? 
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In. 
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Slsa 
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lba.  start  Beading 

■> 

10 

Bin. 

15 
Hln. 

20 

Hln. 

3" 
Hln. 

45 

Hln 

1 

Br. 

1* 

Br.. 

2 

Bra. 

i 

Urn 

4 

b 
Hra. 

@ 

■:, 

<5» 

0f> 

@ 

® 

<s> 

' 

... 

W 

ft 

Fi<;.  I.    Sand  Test  Data  lfi:i r.     Field  Report 

(Figures   In   circles  referred    t"   in   text.) 


each  test  is  taken  up,  comment  will  be  made  on  reasons 
Eot  making  the  ti  t,  i1  general  value  as  a  reliable  test, 
and  it  to  the  engineer  in  assisting  in  specify- 

ing ln.v  hall  be  used  on  the  job. 


Objei  -i  oi   .  Sand  Ti    i 

The  objeci  of  a  sand  manifold.     It  may  be 

the  Bite  of  contemplated  work  is  suitable  for  use.  It  may 
be  to  determine  which  of  Beveral  different  ande  available 
f(,r  a  j  test,  all  thing-  i  on  idered, 

for  the  service.     It  may  be  to  decide  whether  mortar  oi 
i    impel  meability   may   be 
made  from  the  Band,  to  learn   the  Btrength 

for  the  purpo  e  of  leai  thei  .1    and  a1  ailable  al 

uiii,  i,  .   .  .    ,,i    .,:    mi  ■  t are  with  cement  will 

1,     in  any  case  the  obj  ti    nol  w holly  al 

..r   Ti  '■!•«.    Weitltifrhouie    Chui  •  i>    Ken 


tained  until  it  is  known  in  what  proportion  the  ma- 
terials must  he  mixed  together  to  produce  a  product  hav- 
ing the  desired  qualities  to  the  proper  degree. 

If  it  is  desired  to  produce  a  concrete  having  a  crush- 
ing strength  of,  say  3000  lb.  per  sq.in.  to  carry  a  load  of 
800  lb.,  it  is  not  sufficient  to  know  the  percentage  of  voids 
of  the  sand,  its  specific  gravity,  amount  of  silt,  mechap- 
ical  analysis,  tensile  strength  as  compared  with  standard  j 
Ottawa  sand  and  the  like.  All  such  data  combined  do 
not  tell  how  to  produce  concrete  of  the  desired  strength. 
Whenever  concrete  is  to  be  made,  someone  must  decide 
what  materials  to  use  and  in  what  proportions  to  use 
them.  Tests  of  the  materials  available  are  made  to  pro- 
duce data  on  which  to  base  these  decisions.  The  object 
cif  testing  not  only  sand  and  the  other  materials  used  in 
concrete,  but  many  other  materials  of  construction,  is  to 
determine  in  what  quantities  they  shall  be  used  to  give 
the  desired  result.  The  tests  to  which  materials  are 
usually  subjected  are  those  which  will  determine  the  de- 
gree to  which  the  material  possesses 
the  desired  qualities.  It  is  of  little 
value  to  know  the  compressive 
strength  of  a  material  which  is  to  be 
subjected  mainly  or  wholly  to  tor- 
sional strains.  Cast-iron  columns  are 
not  tested  for  tensile  strength  or 
ductility  or  elasticity  or  resistance  to 
abrasion,  but  for  compressive 
strength.  By  the  same  token  sand 
for  concrete  should  be  tested  by  de- 
termining the  compressive  strength 
and  permeability  of  mixtures  with 
cement  in  the  proportions  to  be  used 
in  the  work.  Certain  other  tests  are 
also  of  value  as  will  be  pointed  out 
in  detail  under  the  various  headings 
below. 

For  convenient  reference,  Fig.  1, 
reproduced  herewith  from  the  preJ 
vious  article,  is  the  facsimile  of  the 
data  sheet  used  in  the  laboratory,  on 
which  is  indicated  by  figures  in  cir- 
cles the  space  in  which  is  recorded 
the  data  resulting  from  the  manipu- 
lations described  in  the  previous  ar- 
ticle. Having  the  information  fur- 
nished by  the  data  sheet,  a  reporl 
form  such  as  is  shown  in  Fig.  2  is  filled  out  by  the  meth- 
ods described  liclow.  The  results  indicated  below  by  let- 
ters in  italics  arc  recorded  on  the  reporl  form  (Fig.  2) 
in  the  spaces  indicated  by  the  same  letters  in  circles. 
Wherever  possible  a  formula  is  given  for  computing  the 
formulas  ltea\ y  faced  figures 
s  in  parenthesis  refer  to  nu- 
n  the  da  I  a  slieel  (Fig.  I)  in 
fitrures. 


results  of  each  test  In  au 
are  constants,  and  the  figuri 
merical  quanl  it  ies  as  gii  en  1 
the  space  indicated  by  those 

Fill]  sq  0v\    rm    Sand  Test   I 

\    porl  ion   of   the   informal  ion 
wheel  i-  in  its  final  form  and  has 
reporl    form   withoui    further  co 
data   furni  ih   1  he  bai  i     for  mathi 
the  desired  rei  ults. 
Qi  \  1  1:  m    1 1  \t  \     From  the  da1 
neral    in  formal  ion    as   "I  late   0 


Cepori 

furnished  by  the  data 
I, ut  to  be  copied  on  the 
mputation,  while  otheT 
lematical  calculation  of 


•I   is  copii 


eh 
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flfotract  Number"  of  the  job  from  which  the  sample 
as  received,  the  "Name  of  the  Contract,"  the  "Name  of 
i  Dealer"  furnishing  the  sand,  the  location  of  the  de- 
osit  or  "Source"  of  the  sample,  the  "Mark"  on  the  sarn- 
ie, if  any,  such  as  the  car  number  or  name  of  barge  on 
Inch  the  sand  was  received,  and  the  "Laboratory  Mark" 
ssigned  to  the  sample  upon  its  receipt,  all  as  given  in 
Daces  (1)  to  (7)  respectively  on  the  data  sheet  and 
laced  in  spaces  (a)  to  (g),  respectively,  on  the  report- 
jrm. 

Moisture  contained  in  the  sand  as  received  is  com- 
uted  from  the  loss  in  weight  of  a  120-gram  sample  when 
ried,  and  the  result  is  recorded  on  the  report  form  at  h. 
120  —  (22) 


The  test,  if  it  may  be  called  a  test,  has  some  value  as  a 
record  of  the  general  character  of  the  stone  making  up  the 
sand,  especially  in  some  cases  in  which  the  stone  is  of  some 
unusual  nature,  or  has  some  peculiarity  worthy  of  note.  Its 
usefulness  in  assisting  in  deciding  whether  a  sand  is  suitable 
for  a  given  purpose  is  limited  to  these  unusual  or  special 
cases  when  it  may  give  a  clue  to  an  undesirable  character- 
istic of  the  material  which  might  not  otherwise  appear  until 
strength  tests  had  been   completed  on  the  sand. 

Mechanical  Analysis  of  Material  Retained  on 
4-Mesh  Sieve  is  entered  on  the  report  form  at  (k),  (I), 
(in),  and  the  weight  gf  the  material  sieved  is  entered 
at   (n). 


Formula       k  = 


Formula:     (h)  = 


(13) 
(16)' 


I 


(14) 
(16)' 


(15) 
(16) 


120 


This  test  is  of  sufficient  accuracy,  as  a  test,  but  owing  to 
he  difficulty  in  securing  representative  and  reliable  samples, 
ruly  indicating  the  amount  of  mo'sture  in  a  sand,  the  test 
s  often  not  of  very  great  value.  V,'ith  a  carefully  taken 
ind  properly  sealed  sample  this  test  would  show  with 
ufficient  accuracy  the  amount  of  mois- 
ure  present.  The  value  of  the  test  is 
wofold.      First:    It   shows,   in  those  cases 

■vhere   sand   is   purchased   by   weight,    or 
s  shipped  by  weight,  the  amount  of  ex- 

:ess    water    which    is    being   paid    for    as 

sand    or   the    amount   of   freight    charges 
hat   have  to  be  borne  on  account  of  the 

|water.       Second:      The    test    shows    how 

Irauch  sand  to  weigh  out  in  making  other 

(tests    in    which    a    definite    net    weight    of 

dry   sand   is   wanted    without   drying   the 

sand;    as,    for    instance,    in    the     tensile 

dftength    test. 

Peb  Cent,  of  Material  Re- 
tain,:!' ON  4-Mesh  Sieve — This  per- 
centage is  entered  on  the  report 
blank  in  space  (t) 

(10)  —  (11) 


The  sizes  of  the  sieves  used  here  are  small,  %,  %  and  % 
in.  and  do  not  cover  the  coarser  sizes  for  the  reason  that  a 
material  submitted  for  examination  as  a  sand  seldom  contains 
very  coarse  particles.  The  sieves  used  all  have  round  holes 
and  as  the  smallest  is  ',4  in.  in  diameter,  there  will  be  some 
material   passing  it  which   was   retained   on   the   4-inesh  sieve 


Formula : 


i  = 


(8)  -  (9) 


The    purpose   of   this   test    is   to   deter- 

j    mine     the    amount     of     material     in     the 

I    sample    which    is    too    coarse    to    be    con- 

|    sldered   as   sand    in    determining    propor- 

I    tlons    for    use    on    the    job.      The    line    of 

||  demarcation  between  sand  and  gravel  or 

[I  between    fine    aggregate    and    coarse    ag- 

H  gregate  for  concrete   has  very   generally 

|  been  considered  as  lying  near  the  4-mesh 

I  sice.      For    some    purposes    this     is     too 

I  coarse,    while    for    other    uses    there    is 

1|  no    objection    to    even    coarser    material. 

j  The  4-mesh  or  often  the  Vi-in.  screen 
has  found  very  common  use  as  the  di- 
vi'ling  sieve  for  separating  fine  from 
•  aggregates  and  as  there  is  at 
pn  ent  no  better  established  dividing  line,  this  size  of  sieve 
is  used   to  separate  the  two  materials.     The  test   is  sufficiently 

I  accurate  and  dependable  even  in  the  hands  of  different  op- 
erators provided  the  sieves  are  of  uniform  mesh  and  size  of 
irlre  and  the  sand  Is  dry  enough  to  be  screened  clean.  The 
•leve    mesh    and    size    of    wire    should    be    standardized.      In 

i  computing  the  proportions  In  which  to  use  a  given  sand  it 
Ih  will  to  know  how  much  of  It  will  exceed  4-mesh  in 
■Ize  and  to  Increase  the  amount  used  In  the  concrete  in  the 
proper  proportion  and  to  correspondingly  decrease  the  amount 
of  coarse  aggregate,  as  some  of  the  coarse  aggregate  will 
be   supplied    with    the   sand. 

Description  of  Material  Retained  on  i-Mesh 
Bikvk  is  copied  directly  from  the  data  sheet  where  it  ap- 
peal in  apace  marker!  (12)  and  is  entered  in  space  (/) 
on  the  report  form. 

The  purpose  of  this  record   Is  to  furnish  a   general  Idea  of 
the  character  of  the  material  composing  the  snnd  on  the  as- 
sumption thai  the  Due,   grains  are  or  the  same  general 
neter  as   these  coarse   pebbles   which   are   much   easier  to  ex- 
amine  and   describe 


Fig.  2.  Saxd-Test  Report.    Office  Report  from  Data  i\  Pig.  1 

(Letters   in    circles    referred    to   in    text.) 


through  which  the  entire  sample  as  received  was  first  passed, 
as   the  4-mesh  sieve  has  a  rectangular  opening  about   '.  In. 

There  is  little  reason  for  much  variation  in  results  In   this 
test   provided   sieves   are   of  accurate  size. 

MeCHANTCA]      A.NALTSIS     OF     MATERIAL     PASSING     4- 

Mesh  Sieve  using  a  100-gram  sample,  is  entered  in  the 
report  blank  at  (o).  directly  from  the  data  sheet  at  (23). 
As  the  sample  used  weighed  100  grams  the  weights  pass 
ing  each  size  of  sieve  will  read  directly  in  per  cent,  with- 
iiul  further  computation.  The  results  of  this  test  are 
shown  graphically  on  the  report  form  by  plotting  the 
percentages  shown  at  (o)  as  ordinatea  and  sizes  of  sieve 

openings  as  abscissas  on  the  specially  ruled  chart  at    (/>). 

The  form  of  the  curve  as  plotted  on  this  chart  gives.  In 
the  ease  ,,f  some  sands,  an  Indication  of  their  quality,  This 
Indication  is  by  no  means  positive,  except  when  the  sand 
goes  beyond  very  wide  limits  as  to  slse.  Some  sands  whose 
analysis  Indicates  a  poor  distribution  of  sizes  show  strength 
tests  far  In  ezcesi  of  others  whose  analysis  would  Indi. 
Urst-class  sand.  Of  course  a  very  line  sand  or  a  Very  Coarse 
niie   would   be  shown   unsuitable  by   this  test,  but  such  a  sand 
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can  usually  be  judged  by  the  eye  without  any  test  whatever. 
The  quality  of  a  sand  is  dependent  upon  several  character- 
istics, of  which  mechanical  analysis  or  distribution  of  size  of 
particles  is  but  one.  If  the  other  controlling  characteristics 
of  two  sands  are  equal,  then  their  relative  value  might  be 
roughly  judged  by  their  mechanical  analysis.  These  condi- 
tions do  not  usually  obtain,  however,  and  it  is  therefore  very 
risky  to  attempt  to  judge  a  sand  on  the  results  of  this  test. 
The  test  is  of  little  primary  value,  but  it  is  of  considerable 
interest  and  of  some  importance  in  checking  up  the  variation 
in  sand  from  the  same  source.  The  accuracy  of  the  test  de- 
pends on  the  standardization  of  the  sieves  used  and  the 
thoroughness    of    the    sifting. 

Weight  peb  Cubic  Foot  is  determined  twice;  first, 
from  the  weight  of  a  fraction  of  a  cubic  foot  as  shown 
on  the  data  sheet  at  (17)  and  is  recorded  at  (</). 


Formula 


1 


(18)  —.(19) 


(17) 

The  measure  is  usually  either  %  cu.ft.  or  %  cu.ft.,  depend- 
ing upon  the  size  of  sample  available,  but  in  case  the  sample 
is  quite  small  then  a  still  smaller  measure  is  used. 

The  second  determination  of  the  weight  per  cubic  foot 
is  made  from  the  weight  of  100  c.c.  and  is  recorded  at  r 
on  the  report   form. 

Formula:     r  =   [(24)   -   (25)]  0.624 

This  second  determination  of  weight  per  cu.ft.  is  only 
made  for  comparison  with  the  first  method,  the  data  neces- 
sary being  available  on  the  data  sheet  for  use  in  other  tests. 

This  test  is  of  doubtful  value  partly  because  of  the  great 
variation  in  results  obtainable  with  the  same  sample  depend- 
ing upon  the  method  and  manipulation  used  in  making  the 
tesl  A  variation  of  from  SS.6  lb.  to  107. S  lb.  per  cu.ft.  has 
bi  •  m  obtained  in  the  laboratory  of  Westinghouse  Church  Kerr 
&  Co.  on  the  same  sample  of  sand  and  by  methods  in  use  in 
other  laboratories.  With  such  a  variation  possible  this  test 
can  mean  but  little  until  the  method  of  making  it  has  become 
so  standardized  that  results  may  be  comparable.  Even  when 
standardized  the  results  of  this  test  have  but  little  bearing 
upon    the   value    of   a   sand    for    use    in    concrete. 

PEB  Cent.  OF   VOIDS  is  also  determined  by  more  than 

thod.    First,   by   weighing   the   amount  of   water 

which  will  fill  the  voids  in  the  y2-  or  V.-cu.ft.  measure 
filled  with  sand  which  was  used  in  getting  the  weight  per 
cubic  foot.  The  result  is  recorded  on  the  report  form 
at  (*). 

[(20)  -  (21)]  -  [(18)  -  (19)] 
l,,r'""ht;     s  =  62.4  X  (17) 

'I  tie  sei  ond   method   used  consists   in   placing   100  c.c. 
of  the  sand  into  LOO  c.c.  of  water  and  noting  the  volume 
of    the    mixture.      The    amount    which    their    combined 
.1 1   of  '-'"'i  c.c.  gives   the  volume  of   the 
and,  and  is  recorded  at   (t). 
Formula:     I  =  200—  (26) 
\  third  mi  thod,  whirl,  is  in  i<->-  in  a  number  of  labora- 

based  on  the  a- p1  ion  thai   the  s I   has  a 

equal    to   thai    of   pure   quartz     namelj 
determined   by  computing  the  per- 

;e  thai   the  weight   of  a   unil   volun E   the    and 

borl   of  thai   of  the  sanu      olun E   solid  quartz 

pecific  gravity  of  2.65.    The  re  ul1   is  recorded 
al   in). 

265       !  -.'  i 


Formula  : 


263 


Tii.    value   of   tins   tesl  i      lifted  by  the  1 

I     Of     tlllin 

t  thai  the  i  ->i <1h  In 
I  h  the 
placed 

lb    <'f  it  win  ubli    i the 

i.  ,    il,;. ii   ir   the   aampli    I 

iol   > 

i 


is  as  great,  as  in  the  case  of  determining  weight  per  cubic 
foot  pointed  out  above.  If  a  standard  test  of  reasonable 
accuracy  were  adopted  this  test  would  become  a  valuable 
one  as  the  amount  of  cement  required  to  fill  the  voids  in  a 
sand  is  directly  proportional  to  the  total  volume  of  those 
voids.  All  other  qualities  being  equal,  the  sand  having  the 
least  voids  is  the  best  to  use.  But  if  the  percentage  of  voids 
is  determined  by  inaccurate  methods  the  results  on  two  sands 
may  be  enough  in  error  to  indicate  the  poorer  of  the  two  as 
the   better    one. 

Specific  Gravity  of  Saxd — This  is  but  another  way 
of  expressing  the  weight  per  cubic  foot  and  is  found  by 
dividing  the  weight  of  a  measured  volume  of  sand  by  the 
weight  of  an  equivalent  amount  of  water.  The  result  is 
entered  in  the  report  form  at  (v). 

_  cu)  —  (25) 


Formula: 


100 


This  test  has  no  particular  value  except  as  furnishing  an 
interesting  comparison  between  sands.  It  is  open  to  the 
same  severe  criticisms  as  the  tests  for  weight  per  cubic  foot 
and  percentage  of  voids;  namely,  that  results  are  very  largely 
dependent  upon  the  degree  to  which  the  sand  is  compacted  in 
the    measuring    vessel. 

Specific  Gravity  of  Particles — This  test  should 
distinguished  completely  from  the  last  described  test 
which  dealt  with  the  -and  as  a  body  including  the  voids 
between  the  particles:  whereas  this  test  deals  with  tho 
individual  particles.  The  specific  gravity  is  determined 
by  dividing  the  weight  of  a  quantity  of  sand  in  grams 
by  its  absolute  volume  in  c.c.  The  specific  gravity  is  en- 
tered in  the  report  form  at   (ir). 

_  (24)-   (25) 


Formula: 


(26)         100 


This  test  is  of  some  value  in  showing  tip  sands  composed 
of  light  or  soft  materials  which  might  be  objectionable  in 
first-class    concrete. 

Silt  Suspended — This  test  shows  very  roughly  the 
amount  of  silt  or  very  finely  divided  material  in  the  -and 
by  holding  the  fine  particles  in  suspension  in  water 
while  the  coarser  particles  are  settled  out,  allowing  thjj 
fine  silt  to  settle  on  top  of  the  coarse  "rains.  This  is  ex- 
pressed as  a  percentage  and  recorded  in  the  report  at  J 
(28)-  C27) 


Formula: 


.<• 


(27) 


This  test  in  some  form  or  other  is  In  \ery  general  us.' 
hi  examining  sand.  Often  it  is  used  in  a  very  crude  0.1111. 
such  as  placing  a  handful  of  sand  in  a  tall  slender  bottle  an] 
shaking  it   up  with   water  and    in. tine,    the   result.      It   is  a    very 

fair    indicator   of  the   amount   of   fine    mat.  rial    in    a    sand,    I 

to  one  who  has  examined  many  sands  it  gives,  In  some  cases] 
useful  information.  It  Is  crude  and  inaccurate  unless  standi 
ardlzed,  but  if  so  standardized  its  usefulness  would  be  In! 
creased. 

Passing  LOO  Mesh  Wet-  This  is  expressed  in  percent 
age  of  the  sample  si  reened  and  is  recorded  at  (//)  on  the 
reporl  Eoi  m, 

Formula:     //  =  100-      35) 

This    tesl     IS    I. "I    an.. Hi. -i     0.1111    of    the    I.  sl     for    silt         II     has 

i, .rn    found    that    the   Blfting   of  n   dried   sample  of  sand   often 

railed   to  shov    thi    tn i nl   ol   fine  material  which  should 

the    100     and    200  mesh    sieves   because   the   Bne   mi ; 

adhered  to  the  larger  grains  or  formed  masses  of  fine  imr- 
tides   which   were   retained   on    the   coarser  sieves  and    figured 

.  'i   thi    n    ..ii     b     .....    I •  i .    '      Bj    iv  ishing   .1   sa mple  ol 

1 ,,.    :  .111.1    111   d    100  no    h     Ii  1  .     undi  1    ..    full    stream   of    «  1  tel 

the  flni     mi  1    .i.  tached  fi  om  11 ns  and  the  m  1 

..1   dne  particles  disintegrated  and  washed  thr rh  the  sieve. 

This   tesl    probabl;     fivi       1    truei    Indication  of  the  amount 

of  "flni     '   In    1      1  "■'   than  doei    drj      ci n       but   it   may   not 

1 1  ibli     .   ti    1   1.. 1    Bill   or  objei  tlonable  "fines"  as  some' 

..11...   1 ...  in  of  1 .    1   mi.    bi       v  crushed  roi  1.    1 stai ay 

1. .iv-     '    he  1.    pel I    srlal    passing    the    1 b 

leve    tnd     till    bi     1    Hi    I   cIobi    mn  terlal    foi    ci te 

Passing  300  Mi    0   W\  r    Tins  test  is  similar  to  the 
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M  described  except  as  to  size  of  sieve  mesh.  The  per 
.jut.  of  loss  is  recorded  at   (z)   on  the  report  form. 
Formula, :     z  =  100  —  (36) 

This  test  is  .probably  more  useful  than  the  one  made  with 
e  100-mesh  sieve  for  the  reason  that  fine  material  lying 
l-tween  the  200-  and  100-mesh  sizes  is  of  service  in  obtain- 
|g  density  in  concrete  and  if  free  from  foreign  matter  is  not 
lijectionable  if  not  present  in  excess.  The  material  under 
jO-mesh  probably  carries  more  of  the  organic  matter  if 
,,.ii-    is    any    in    the    sand. 

Sii.t  Washed  from  a  sample  of  the  sand  is  also  ex- 
iri'sst'd  as  a  percentage  of  the  sample  examined  and  is 
1 1  >  ti  lei  I  at   (aa)  on  the  report  form. 

[(24)  —  (25)1  —  [(89)  —  (30)] 


[formula : 


an 


[(24)  -  (25)] 


This  method  is  one  very  commonly  used  in  determining 
I  amount  of  silt  in  a  sand  and  has  the  virtue  of  being  sim- 
ar  in  a  general  way  to  the  method  that  would  lie  used  in 
ractice  to  free  a  sand  of  excessive  or  objectionable  silt. 
Whenever  sand  is  washed  on  a  large  scale  the  method  used 
<  mure  or  less  similar  to  that  used  in  making  this  test.  The 
esults  obtained  in  practice  may  not  agree  with  those  ob- 
iined  in  the  laboratory,  yet  this  test  should  give  a  fair  indi- 
ation  of  the  amount  of  silt  which  might  be  removed  by 
roper   washing  methods. 

Eombitstible  ix  Silt  is  expressed  in  percentage  of  the 

rv  sill  which  has  been  washed  from  the  sand.  This  per- 
■tage  is  recorded  at    [Mi)  on  the  report  form. 


Formula:      Mi  = 


[(31)  — (32)]  — [(33)        (34)] 


|(31) -(32)] 

Combustible  i\  Saxd  is  also  expressed  in  percentage 
nd  is  computed  from  the  combustible  in  the  silt  on  the 
mption  that  all  the  combustible  matter  in  a  sand  oc- 
curs in  the  silt.     The  result    expressed   as    percentage  is 
Horded  at   ( cc)  on  the  report  form : 

[(81) —- (38)]  —  [(33)  -  (31)] 


Formula :     cc 


[(21)  -  (25)] 


The  value  of  these  last  named  two  tests  is  extremely 
doubtful.  It  may  be  that  in  the  case  of  sands  containing- 
loam  to  an  objectionable  degree  this  test  would  be  of  service. 
There  is  as  yet  nr>  established  method  of  determining  the  safe 
limit  of  combustible  matter  in  a  sand.  It  is  therefore  a  test 
Which  is  of  interest  only,  except  possibly  in  a  few  ran-  cases. 
When  sufficient  data  have  been  accumulated  and  tabulated  and 

,i  it  may  be  possible  to  And  the  proper  interpretation 
of  the-   relation    between    the   amount   of  loss   on    ignition   of   a 

ind  its  value  aa  an  aggregate,  provided  such  a  relation 
exists.       Until    then    the    test    has    little-    general     value. 

Ti-.-iu  Tes'i  The  ratio  that  the  tensile  strength, 
in  pounds  per  square  inch,  of  the  sand  under  test  hears 
to  that  nl  standard  Ottawa  sand  when  both  are  tested 
in  ci|  with  the  same  cement,  in  the  same  proportion  and 
to  the  same  consistency,  is  determined  by  this  test.  The 

ill  used  should,  if  possible,  be  of  the  same  brand 
as  will  be  used  on  the  job.  The  identifying  mark  of 
the  cement  used  is  given  on  the  data  sheet  at  (  19)  and 
recorded  on  the  report  form  at  (dd).  The  three-daj 
Btrengtlis  of  the  three  briquettes  made  of  standard 
Ottawa  sand  an-  taken  from  the  data  sheet  at  (  IS)  and 
recorded  at  (er)  on  the  report  form.  The  mean  of  the 
three  results  is  determined  and  recorded  at  (/'/).  In  a 
similar  manner  the  results  of  the  "•■  and  28-day  tests  with 
Standard   sand    ami   the    '■'<  .    i     and    28  >la\    tests  of   the 

under  ti  -i  ;uv  taken  from  the  data  sheet  directly  at 

(48)  ami  ivi  hi. led  mi  1 1 epoi  i   form  at   I  gg  I.    In  each 

it    in-  .in       i  alculated  and  rci  orded  in  i lie  columns 

cd    I  //'}    and    (hh).     The    rat i ■   percentage  I rial 

the  strength  of  the  -and  under  test  bears  to  that  of  stand- 
ard sand  at  each  of  the  three  ages  is  determined  by  divid- 
-   mean    i  renj  th    a     bown  in  column  ( hh  )  by  those 


shown  in  column  (ff)  and  the  results  recorded  in  column 
(ti).  The  proportions  used  are  one  part  of  cement  to 
three  parts  of  dry  sand  by  weight. 

The  percentage  of  water  used  in  mixing  the  cement 
and  standard  sand  briquettes  is  given  on  the  data  sheet 
at  (45)  and  is  recorded  on  the  report  form  at  (dd), 
while  the  percentage  used  with  the  sand  under  test  is 
given  at  (46)  and  is  recorded  at   (kk). 

This  comparative  test  of  tensile  strength  is  of  consider- 
able value  in  judging  the  value  of  a  sand.  Of  those  tests 
so  far  described  it  is  probably  the  most  useful  one.  A  sand 
which  develops  a  tensile  strength  of  at  least  709J  of  that  of 
standard  sand  will  probably  give  sufficient  strength  in  com- 
pression when  used  in  concrete  for  most  of  the  ordinary  con- 
struction work.  For  important  work  such  as  heavily  loaded 
beams,  girders,  floor  slabs  and  columns,  a  tensile  strength 
equal  to  that  of  the  standard  sand,  or  nearly  so,  should  be 
required.  The  test  does  not  show  conclusively  what  strength 
the  sand  will  give  in  compression  and  as  this  is  one  of  the 
most  important  qualities  to  be  determined  !t  fails  to  answer 
a  very  vital  question.  In  many  eases  a  sand  may  show  only 
a  small  proportion  of  the  strength  of  standard  sand  in  the 
three-day  test  and  on  the  seven-day  test  show  a  much  higher 
ratio,  and  on  the  28-day  test  it  may  equal  or  even  exceed  the 
standard.  For  this  reason  it  is  necessary  to  complete  the 
longer  time  tests  before  judging  a  sand.  This  changing  ratio 
is.  however,  useful  in  determining  the  relative  time  that  forms 
should  be  left  in  place  on  the  job.  A  sand  which  gains  its 
strength  slowly  should  be  supported  for  a  longer  period  than 
one  which  allows  the  cement  to  set  up  quickly.  The  question 
of  the  proper  or  safe  time  for  removing  forms  from  concrete 
construction  is  one  that  the  engineer  or  architect  should 
determine  for  the  job  foreman  and  this  test  made  at  the  3-,  7- 
and  28-day  periods  gives  useful  information  on  this  important 
matter.  The  percentage  of  water  required  by  a  sand  to  give 
normal  consistency  in  1:3  mixture  with  cement  is  often  a 
guide,  as  to  the  quality  of  the  sand.  In  most  cases  a  poor 
sand  requires  much  more  water  than  a  good  sand  to  produce 
normal  consistency.  This  is  particularly  true  of  fine  sands. 
The  relative  percentage  of  water  required  as  shown  at  (jj) 
and  (kk)  on  the  report  form  should  therefore  be  noted  in 
studying  a   report   on    sand. 

Resulting  Volume  of  Mixtures  of  cement  and  sand 
is  shown  on  the  data  sheet  for  several  proportions  of  mix- 
ture in  column  marked  (39).  These  are  recorded  on  the 
report  form  in  column  marked  ( // )  in  their  proper  lines. 
The  test  shows  the  increase  in  volume  of  a  measured 
amount  of  sand  when  a  definite  proportion  of  cement  has 
been  added  to  it  and  the  whole  mixed  with  water  to  form 
a  mortar.  The  laboratory  mark  of  the  cement  used  as 
giverj  on  the  data  sheet  at  (37)  is  recorded  on  the  re- 
port   lonii  at    (  111 111  ). 

This  test  in, Mentis  iii  a  practical  manner  the  amount  of 
cement  required  to  All  the  voids  in  the  smut  and  furnish  a 
safe  excess  t<>  insure  the  voids  being  filled.  The  methods  of 
manipulation  In  this  test  are  important  and  if  the  test  proves 
of  sufficient    value   these   methods  should    be  standardized. 

Weight  per  Cubic  Foot,  Dry,  of  Cement-Sand 
Mortar  is  computed  from  the  weight  and  volume  of  the 
2-in.  cubes  made  of  varying  proportions  of  cement  and 
sand  which  were  mixed  tor  the  "Resulting  Volume"  test, 
The  weight  of  the  dry  cube  is  shown  in  grams  on  the  data 
sheet  in  column  til)  and  i  In  volume  in  cubic  centi 
meters  is  found  by  deducting  from  the  weight  wet  given 

in  column   (  IV)   the  weight  el'  tin    cube  suspended  ill   - 

given  in  column  (  l-'i).  A-  all  these  weights  are  m  grams 
and  as  water  i-  tin-  fluid  \\»'i\  in  getting  the  immi 
weight,  the  difference  between  the  weight  of  the  cube  in 
air  ami  the  weight  in  « atei  o  presents  the  cubic  i  ent  i 
meters  in  the  volume  of  the  cube'.  As  the  cube  was 
saturated  with  water  before  weighing,  there  is  no  ab 
sorption  of  water  taking  place  when  the  specimen  is 
immersed  for  weighing,  so  the  displacement  is  equal  to 
the  gross  volume  of  the  cube  including  the  voids  which 
are  rilled  n  nh  water.    The  weight  of  the  dry  i  ube  divided 


558 


ENGINEERING     NEWS 


Vol.  71,  No.  11 


by    the   displacement   gives   the   specific    gravity   of   the 

specimen,  which,  multiplied  by  the  weight  of  a  cubic  foot 
of  water,  gives  the  weight  per  cubic  font  of  the  dry  mor- 
tar, which  is  recorded  on  the  report  form  at  (nit). 
62.4  X  (44) 


Formula. : 


nn  = 


[(42  -  (43)] 


Formula : 


This  test  is  a  valuable  check  on  the  other  tests  of  the 
various  mixtures  of  cement  and  the  sand  under  test.  The 
densest  mortar  should  give  the  strongest  and  least  permeable 
concrete.  While  no  rules  or  formulas  are  now  available  to 
determine  other  qualitie's  of  a  mortar  from  its  weight  per 
cubic  foot,  yet  there  seems  to  exist  a  fairly  definite  relation 
between  density  and  compressive  strength  when  the  same 
materials  are  used.  It  is  possible  that  If  sufficient  investiga- 
tive effort  were  applied  to  this  particular  subject  some  valu- 
able data  might  be  accumulated,  a  study  of  which  might  lead 
to  the  formulation  of  rules  which  might  be  used  in  specifying 
the  proportions  of  cement  and  sand  to  be  used  on  the  work 
in    hand. 

Total  Absorption  is  expressed  as  a  percentage  of  the 
weight  of  the  dry  mortar,  and  the  result  expressed  in 
percentage,  is  recorded  on  the  report  form  in  column 
marked  (  oo  I . 

[(42)  -  (44)] 
(44) 

This  test  is  very  closely  allied  to  the  last  test;  namely, 
weight  per  cubic  foot,  when  the  same  materials  are  consid- 
ered, as  both  are  forms  of  expressing  the  degree  to  which  the 
specimen  approaches  a  solid  body  or  maximum  density,  the 
weight  being  directly  and  the  absorption  inversely  propor- 
tional to  the  density.  This  test  Is  of  value  when  the  work 
in  hand  is  one  requiring  a  definite  degree  of  absorption  as, 
for  instance,  a  mortar  exposed  to  water  and  frost  in  a  severe 
climate  where  a  mortar  having  above  a  certain  percentage  of 
absorption  will  be  damaged  by  the  repeated  freezing  and 
thawing  of  absorbed  water. 

Seven-Day  Compressive  Strength  is  expressed  in 
pounds  per  square  inch,  the  area  of  the  specimen  being 
I  sq.in.,  and  is  recorded  on  the  report  form  in  column 
marked   </</<i. 

fcormula:     pp  =  ^-p 

Twenty-Eight-Day  Compressive  Strength  is  sim- 
ilarly expressed  and   recorded  at    |  qq ). 

(11) 


Fo 


nn  n  la  : 


'/'/ 


These    two    tests,    the   seven-   and   the   28-day    compressive 

made  on   :>    progressive  series  of  mixes,  are  by  far  the 

most   valuable  tests  to  which  a  sand,   which  is  to  !>•■  used   in 

Important    relnforced-concrete    work    where    strength    Is    one 

.,r    the    first    essentials,    may    be   subjected   In    the   laboratory, 

■      ..r  compression  tests  gives  the  only  definite  date   on 

which  to  base  an  answer  to  the  one  most  vital  question  which 

iter]    by    whoever   is   responsible   for  the   mixture 

to    be    used    on    ■■>    •••  .n •  >  •  '  •     ci,      The   all    Important    question 

which   arises   when    the    proportions    foi    i irete   designed 

foi    .i   definite  strength     ...    to   be   determined   is   "How   much 

i    must    be    added    to    the    sand    to    giv.-     the     required 

Hi""     The    answer    to    thi      question    should    form    the 

basis  of  all  decisions  m  to  mixtures  to  be  used  when     tn  ngth 

tlon       Compression    tests    on    ■■<    series 

or  mixtures  of  progressive  richness  in  cen five      nn'  only 

direct  and  strictly   relevant   dat  i   on   which   to  base  a  decision 
..I.  the  question  of  what  mlxtun    to  use  In  b  given  case,     it   is 
nt  that  a  t<  iture  be  stands  rd!  ■  i  a  nd 

the  details  of  manipulation   used   In   making   the  spool- 
ed   ..hi    to   i he   end   that    results 
tors  In  different    la  i.'.i  a  tot  lea   may 
bi    compai    bit        luch    details   as   method   ol    mlxlti       consist- 
r  iim-  mixture,  method  of  filling    in. i   molds  and  tamp 
■    ■    method  of     torlni    tht  specimens,  have  a      n  •< 

Influence    on    Id's    -  Lined    and    thej      i Id    ' 

.  dlzed    tinri  form    '  ■  suits    may    be    ob 

mined 

Pi  i:mi  ibilii  '.  Ti    i  iBe  case    ■■■•  here  the 

and  ed  in  making  water-tight    tructures.    The1 

laborntoi  •■   mai  I.  of  the  i  ement   used  in   making  up  the 


specimens  is  taken  from  the  data  sheet  at  (50)  and  re 
corded  on  the  report  form  at  (rr).  Also,  the  laboraW 
mark  of  the  stone  used  and  its  size  is  copied  from  I 
data  sheet  at  (51)  and  (52)  on  to  the  report  form  a 
(ss)  and  (II). 

The  proportions  of  the  various  mixtures  used  as  givet 
in  the  column  marked  (53)  on  the  data  sheet,  are  I 
corded  in  column  (tin)  on  the  report  form.  The  ai 
pressure  used  is  recorded  in  column  (rv)  from  coltfl 
(56)  of  the  data  sheet. 

The  absorption  in  liters  per  square  meter  is  compute* 
from  the  readings  of  the  water  column  scale  of  the 
paratus  as  given  in  columns  marked  (GO)  on  the  dab 
sheet  by  means  of  a  conversion  factor.  The  test  is  per 
formed  on  an  area  of  57.5  sq.cm.  or  a  3%-in.  diamete 
circle  and  each  division  on  the  water  column  of  the  a]> 
paratus  represents  3.45  c.c.  By  multiplying  the  scalt 
readings  by  174,  which  represents  the  number  of  3%-in 
circles  in  a  square  meter,  and  by  3.45,  the  number  o* 
cubic  centimeters  represented  by  each  division  of  tin 
scale,  and  dividing  by  1000  by  pointing  off  three  places 
the  result  expresses  the  liters  which  would  be  absorbec 
by  a  square  meter  under  the  same  conditions.  Tin-  re 
suit  is  recorded  on  the  report  form  for  the  half-hour,  two- 
hour,  six-hour  and  in  some  cases,  longer  periods  in  tht 
columns  marked  (irir). 

Formula :     vow  =  [(60)  —  (59)]  X  0.6 

The  value  of  this  test  in  those  cases  where  impermeability 
is  the  chief  consideration  is  equal  to  that  of  the  compression 
tests  of  a  series  of  mixtures  in  those  cases  where  strength  is 
of  the  first  importance.  With  these  two  series  of  tests  care 
fully  carried  out  under  standard  conditions  there  are  supplier 
data  on  which  to  base  decisions  not  only  as  to  the  suitability 
of  a  sand  for  a  given  purpose,  or  the  relative  value  •  >!'  two 
or  more  sands,  but  also  the  proper  proportions  in  which  to 
use  the  sand  selected  to  produce  the  desired  result 

Additional  Matter — In  addition  to  the  above  data 
and  results  there  is  recorded  on  the  report  form  the 
initials  of  the  parties  to  the  tests  and  computations  and 
of  the  Engineer  of  Tcsis  and  the  Engineer  in  Charge  of 
the  job  on  which  the  sand  is  to  be  used.  The  initial-  ol' 
these  four  persons  are  placed  in  the  four  rectai 
marked    (xx). 

Remarks  and  specifications  fur  use  arc  recorded  in 
space  at  the  right  of  the  report  form  headed  "Remarks* 
and    marked    (////). 

2£ 

Tlhe  Appflacaftnoira    ©if  BricR  Sua 

IEaii^fliraeetpnirii^  Work* 

llv  E.  E.  R.  Thatm  \\t 

The  use  of  brick  In  engineering  work  is  extensive  ami 
varied.  In  recent  years  Its  use  has  become  considerably  re- 
stricted in  some  lines  of  construction,  while  some  new  line! 
have  become   Important, 

BRICK    FOR   SEWER   CONSTRUCTION 
The  sewer  systems  <>r  cities  afford  one  ol  the  largest  Heidi 
[or   the   use   of  brick.     Much   of   the   work    Is  of  an   ordinary 
oharaoter,    but    there    are    many    cases    In    which    size,    form; 

i    design,    methods    of    construction,    or    difficulties    en* 

oountered,  make  the  work  of  Interest  to  the  engineer,  At 
Detroit,  in. .ni  of  the  sewers  are  of  brick,  The  largest  brlok 
.....  i  planned  and  bull!  during  1918  was  the  Morrell  si 
.  .  i.  about  iivr-  in 1 1 .-m  long,  rr.nii  B  t"  9  ii  diameter,  and 
,  ,,  ting  $686,000  \  slmilai  trunk  sewer  not*  under  construc- 
tion is  the  mi  Elliott  A.vs  sewer,  ■  considerable  portion  of 
which  is  '.i  it    diameter,  built   In  tunnel, 

\t    Cincinnati    there   ars   about    B0   miles   of   brick    trunk 


•  AbMir.iii   ol    i    papei    presented  at   the  annual   oonventioi 
r,r   ihr-    National    Brlok    Manufaoturei        Association,    at    Nov 

(  n .  I,.,  ,  Mat    I  .'.  191  i 
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ewers.  Brick  is  used  for  all  sewers  over  2  ft.  diameter,  and 
he  largest  brick  sewer  is  about  20  ft.  diameter.  The  larger 
izes  (and  the  smaller  ones  where  necessary)  are  backed  up 
•ith  haunch  walls  of  rubble  masonry  or  concrete.  Vitrified- 
rick  lining  is  used  in  the  inverts  of  concrete  sewers  (up  to 
he  springing  line)  but  only  where  the  velocity  of  flow  is 
xcessive;  that  is,  over  S  ft.  per  sec.  In  some  cities,  however, 
11  concrete  sewers  are  lined  with  brick  (at  least  in  the  in- 
ert), while  others  do  not  use  brick  in  any  of  their  concrete 
(ewers. 

At  St.  Louis,  brick  is  used  for  all  sewers  over  27  in.  diam- 
ter  and  up  to  9  ft.  diameter,  and  is  used  for  still  larger 
sizes  in  special  cases.  During  1913  there  was  under  construe- 
ion  the  Rocky  Branch  joint  district  sewer,  10  and  14  ft. 
kiameter,  brick  being  used  because  the  congested  condition 
pf  the  streets  made  the  establishment  of  a  concrete  plant  a 
llifficult  matter.  There  was  also  the  Glaise  Creek  joint  dis- 
trict sewer,  a  trunk  sewer  of  10  ft.  down  to  S  ft.  diameter, 
prick  being  used  entirely  because  the  amount  over  9  ft.  diam- 
eter was  too  small  to  warrant  installing  a  concrete  plant. 
Vitrilied-brick  lining  is  used  in  the  invert  of  concrete  sewers 
At  Philadelphia,  brick  is  used  in  egg-shaped  sewers  2  ft. 
3  in.  by  1  ft.  6  in.  to  4  ft.  6  in.  by  3  ft.  and  in  circular  sewers 
from  2  ft.  to  20  ft.  diameter.  Concrete  is  used  only  for  sewers 
up  to  5  ft.  diameter  except  in  special  cases,  and  has  brick 
lining   in   the   invert    only. 

In  Chicago  there  are  about  1 9oS  miles  of  sewers,  of  which 
all  but  14  Vi  miles  are  of  brick,  with  a  diameter  of  3  ft.  to 
1  I  _  ft.  The  largest  concrete  sewer  is  of  elliptical  section 
14  ft  high  and  12  ft.  wide.  No  brick  lining  is  used  in  any 
of   the    concrete    sewers    in    Chicago    or    Kansas   City. 

At  Cleveland,  all  but  about  6'r  of  the  large  sewers  are  of 
brick,  the  smallest  size  being  egg-shaped  in  section,  24  in. 
wide  and  27  in.  high,  and  the  largest  being  16  ft.  diameter. 
Concrete  is  used  to  a  considerable  extent  for  the  foundations 
of  sewers,  and  in  several  cases  there  has  been  used  a  com- 
bination of  brick  lining  for  the  entire  inner  ring,  backed  with 
concrete. 

At  Minneapolis,  brick  is  used  only  for  the  manholes  and 
catchbasins.  At  Kansas  City,  no  brick  sewers  have  been 
built  for  three  years.  For  sewers  over  30  in.  diameter,  bids 
art-  asked  on  brick,  reinforced  monoiithic  concrete,  and  rein- 
forced-concrete  pipe.  The  awards  are  made  to  the  lowest 
price  material,  which  is  generally  monolithic  concrete,  but  in 
some  cases  concrete  pipe.  The  concrete  sewers  are  not  lined 
with  brick.  A  special  development  is  the  use  of  hollow  seg- 
mental blocks,  and,  owing  to  their  size  and  light  weight,  the 
work  can  be  done  much  more  rapidly  than  with  brick.  These 
blocks  have  been  used  in  sewers  from  27  in.  to  6  ft.  diam- 
eter,  and   are   made    for   sizes   up   to   9   ft.   diameter. 

BRICK   TUNNEL  LINING 

At    Chicago,    brick    has    been    used    in    certain    parts    of    the 

o    Ave.    and    Wilson    Ave.    tunnels    of    the    water-works 

in    all    about    '.    mile   of    tunnel,    S    ft.    diameter.      The 

prater-intake   tunnels   at    Cleveland    have    a    brick    lining,    and 

brick    is   to    be    used    also    in    the    new    intake    tunnel    at    Mil- 

At    Cleveland,    a    long    intercepting    sewer    has    been 

built    parallel    to   the   short   line,   and    nearly    five   miles   of   this 

are  In  tunnel  with  a  four-ring  brick  lining,  having  an  interior 

ter    of    18V4     ft.    an. I    12<<     ft.      This    was    driven    in    stiff 

Mil,    by    means    of  a    steel    shield.      The   bricks    were    laid 

in     portland-cement     mortar,     ami     though     the    jacks    pressed 

•gainst  the  end  of  the  completed  lining,  the  only  damage  done 

was  at   the   points  of  application    of  the   jacks,    and    this   small 

am. Mint   of  masonry   was   repaired  each   day   as   the  shield   ad- 

v.i  need.* 

The  lining  of  railway  tunnels  was  at  one  time  a  field  for 
brick,  but  this  is  now  much  less  extensive.  An  example  of 
modern  work  Is  the  double-track  Kim  tunnel  on  the  Frankfort 
t    Berlin    Ry.   In  Germany. 1      This  is  2'.,    miles   long,  ami   was 

built    iin.l.-r   r.HLSi.l.-ral.li-    .li  tli.- ill  t  i.-s,   owing    to   the    pressure    or 

•  /..•"  of  the  ground.  The  celebrated  Thames  tunnel  was 
built  of  brick,  as  were  the  large  double-track  arched  tunnels 
original  underground  railways  at  London.  These  were 
Dear  the  surface,  hut  the  present  "tube"  lines  are  single-track 
deep  level  tubes  with  cast-iron  lining,  with  the  advent  of 
the  modern  Bubway  ami  underground  railway  there  has  been 
i  a  rather  large  Held  for  tht   architectural  or  decorative 

us.-  of  brick   In   tin-   facing   of  the   tunnel    lining  at    the  stations, 
ami.    though    this   Is    mainly    for    glased    an. I    ornam.-ntal    brick, 
It   Indicates  how   new    fields  open,   although   old   fields   for  the 
ol    brick   may   become  closed   or  restricted 

CHIMNEYS 
Most    important    brick    chimneys   no*    bulll    are   of   special 
radial  hollow  brick     The  monster  brick  ohlmney  for  the  Boa- 

•"lOnglm-.i  log    N.-ws.       \l.,i      l's.    1 '.i  l  2 

fling,  i  .  -.."    i ,,-,     i  i 


ton  &  Montana  Copper  Co.,  at  Great  Falls,  Mont.,  is  506  :'t. 
high  and  50  ft.  diameter  at  the  top,  the  proportions  being 
very  unusual.  It  is  built  on  the  Custodis  system,  and  is  said 
to  be  both  the  tallest  and  largest  chimney  in  the  world.  Next 
to  it  comes  a  Heinecke  brick  chimney  460  ft.  high,  but  with  a 
diameter  of  only  S  ft.  at  the  top.  This  chimney  carries  the 
acid  gases  from  smelters  and  is  reported  to  show  no  de- 
terioration  after   20   years'   service. 

Another  exceptional  brick  chimney,  which  is  large  in 
diameter  as  well  as  in  height,  is  that  of  the  St.  Joseph  Lead 
Co.,  at  Herculaneum,  Mo.  This  is  350  ft.  high  and  20  ft.  diam- 
eter at  the  top.  It  has  an  octagonal  base  40  ft.  high  and  a 
circular  shaft  310  ft.  high.  The  base  contains  two  openings 
and  is  built  of  vitrified  paving  brick,  laid  in  English  bond. 
The  shaft  is  built  of  the  Heine  perforated  interlocking  radial 
brick,  and  the  walls  are  laid  up  with  alternate  header  and 
stretcher  courses.  The  chimney  is  reinforced  by  steel  bands 
lv>:  in.,  embedded  in  the  brickwork,  and  spaced  about  20 
ft.  apart  for  the  entire  height.  Only  the  lower  part  of  the 
interior  is  protected  by  a  lining  (40  ft.  high),  owing  to  the 
relatively  low  temperatures  of  the  entering  gases.  Both  the 
paving  brick  and  the  radial  brick  were  hard-burned  shale 
brick,  having  a  compressive  strength  of  over  5000  lb.  per  sq.in. 
and  with  a  very  low  absorption.  They  were  tested  for  their 
acid-resisting  qualities  by  immersion  in  25',,  sulphuric-acid 
solution  for  4S  hr.  and  afterward  by  boiling  this  solution 
continuously  for  30  min.  without  removing  the  sample  from 
the  solution.     No  effects  of  the  acid  on  the  brick  were  noted. 

The  chimney  was  built  to  carry  off  the  products  of  com- 
bustion and  the  fumes  of  a  lead-smelter  plant.  The  gases 
have  a  temperature  of  about  200°  F.  and  contain  a  high  per- 
centage of  sulphur,  making  it  necessary  to  build  the  chimney 
of  acid-proof  materials.  The  bricks  are  laid  in  lime-cement 
mortar,  on  account  of  its  strength,  but  as  this  mortar  is 
decomposed  in  time  under  the  influence  of  the  acid  in  the 
gases,  all  the  mortar  joints  liable  to  be  attacked  by  the  con- 
tact of  the  gases  were  made  acid-proof.  The  interior  joints 
for  the  entire  height  of  the  chimney  and  the  exterior  joints 
for  100  ft.  down  from  the  top  were  raked  out  to  a  depth  of 
1%  in.  and  pointed  up  with  a  mortar  made  of  raw  benezet. 
The  entire  lining  was  laid  with  this  mortar.  The  material 
is  a  very  high  grade  of  fireclay  and  is  acid-proof;  it  con- 
tains about  36rr  alumina  and  49',  silica,  with  only  a  trace 
of  lime,  magnesia  and  iron  oxide.  The  top  of  the  chimney 
is  covered  with  a  heavy  lead  cap,  extending  12  in.  on  the 
inside  and  outside,  and  for  100  ft.  from  the  top  the  iron  lad- 
der rungs  are  covered  with  %-in.  of  lead.  Quite  recently  a 
brick  chimney  has  been  built  at  a  blast-furnace  plant,  serv- 
ing the  hot-blast  stoves,  which  is  said  to  be  the  first  used 
for  this  particular  purpose.  At  industrial  plants  there  has 
been  a  tendency  to  use  steel  chimneys  serving  one  or  two 
boilers  each,  due  to  a  certain  prejudice  against  a  single  large 
central  brick  stack,  but  there  is  a  much  greater  loss  of  heat 
through  the  steel  stack,  due  to  radiation  and  convection, 
unless  there  is  the  additional  expense  of  a  brick  lining. 

BRICK  FOR  PAVING 
The  use  of  brick  for  paving  is  a  matter  of  great  engineer- 
ing importance,  and  in  the  past  15  or  20  years  the  manufac- 
ture of  paving  brick  lias  developed  into  a  special  industry. 
Engineering  experimental  and  research  or  laboratory  work 
has  assisted  largely  in  this  development,  in  various  ways: 
1,  the  investigation  of  clays  and  their  properties:  2,  the  manu- 
facture of  the  brick,  so  as  to  secure  a  tough,  hard  and  uni- 
form product;  3,  the  testing  of  the  finished  product:  and  4. 
the  proper  methods  of  constructing  the  pavement.  For  many 
years,  brick  paving  was  confined  mainly  to  the  streets  of 
towns  and  cities  but  it  is  now  being  applied  extensively  to 
the    paving    of   country    highways. 

BRICK  FOR  BRIDGES  AND  DOCK  WALLS 
At  one  time  brick  was  extensively  used  for  bridges  and 
large  arches,  but  this  use  has  become  practically  obsolete  in 
this  country  ami  is  on  the  decline  in  other  countries.  How- 
ever, in  some  arch  bridges  of  concrete  construction  brick  is 
used  as  a  facing,  in  order  to  produce  an  effective  appearance 
ami  to  form  a  durable  surface  finish.  This  has  been  done 
more  extensively  abroad,  but  one  example  in  this  country  is 
the  Sixth  Av.-.  bridge  in  Des  Moines,  low...  which  has  a  series 

of    arches,     with     red-brick     facing    on     the     arches    and     piers 

Another  use  oi  brick  which   is  more  common  abroad  than 

In  this  country  Is  the  facing  of  the  walls  of  docks  and  piers. 
Concrete     forms    the    mass    of     the     wall,    but     this    material     is 

often  liable  to  disintegration,  particularly  at  the  water  lino. 
it  is  also  difficult  to  repair  when  worn  or  when  the  surface 
!-•  broken  by  heavy  blows  <>r  chafing.    The  brick  used  for  this 

facing,    in    foreign    work,    are    usually    of    a    special    character. 

much  larger  than  ordinary  brlok,  extremely  hard,  and  fre- 
quently   .lark     blue    in    color        At     points     on     the     Nova    BOOtlS 

■  .lis  have  i n  fi i  with  \  Itrlfled  brick 
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Wa&eir  CoKadluflStt9  anadl  Ps*©" 
t©ctlaw©  MesiSuaipes 

The  Board  of  Engineers  appointed  to  investigate  the 
Montreal  water  conduit  break,  of  Dee.  25,  L913,  which 
cut  off  the  city's  water-supply  for  eight  days,  lias  just 
submitted  a  report  on  the  condition  of  the  conduit  and 
the  circumstances  attendant  on  the  break.  The  members 
of  the  board  are  J.  A.  vTamieson,  E.  S.  Lea,  and  G.  E. 
Heckle.  They  find  that  the  mini  nil  is  in  bad  condition, 
that  its  design  is  inadequate,  that  the  work  incident  to 
the  adjacent  canal  enlargement  damaged  the  conduit, 
and  that  the  plans  for  the  canal  enlargement  do  not  as- 
sure the  security  of  the  conduit.  The  report  is  printed 
oelow  (slightly  abbreviated). 

Our  account  of  the  conduit  break  (Exg.  News,  Jan.  1, 
1914.  p.  54)  also  described  the  conduit  and  the  canal 
("aqueduct")  along  whose  north  bank  the  conduit  is 
located.  The  conduit  was  built  1907  to  1909,  by  P.  Mr- 
Govern,  and  immediately  on  its  completion  Quinlan  & 
Eobertson  began  work  on  enlargement  of  the  canal  to 
such  size  as  to  allow  of  developing  2500  hp.  hydraulic 
power  at  the  lower  end,  the  water-works  pumping  sta- 
tion.    This  enlargement  work   was  not  quite  completed 
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At  about  Sta.  220,  there  is  a  coffer-dam  built  across  the 
aqueduct.  From  this  point  to  the  river  the  water  stands  in 
the  aqueduct  at  the  river  level,  while  from  the  coffer-dam 
eastward  to  the  pumping  station  the  aqueduct  has  been  un- 
watered   to   permit   the  enlargement   to  proceed. 

Between  Sta.  220  and  214,  a  distance  of  GOO  ft.,  a  serious 
crack  was  found  in  the  crown  of  the  arch.  This  crack  was 
about  %  in.  in  width,  and  in  places  the  roof  on  one  side  has 
sunk  down  about  %  in  further  than  the  other.  There  are  also 
corresponding  cracks  in  the  invert,  and  signs  of  strain  along 
the  spring  line  on  both  sides.  These  cracks  clearly  indicate  a 
distortion    of    the   conduit    from   an    overlying   load. 

An  inspection  of  the  exterior  disclosed  the  fact  that  along 
the  cracked  section  excavated  material  had  been  dumped  di 
rectly  over  the  conduit  up  to  about  El.  58,  making  the  over 
load  about  25  ft.  above  the  crown,  plainly  accounting  for  the 
cracked  and  distorted  conditions  found.  The  east  end  of  the 
cracked  section  corresponds  with  the  point  where  the  com 
duit   passes  from  earth  into  rock. 

A  subsequent  inspection  along  the  aqueduct  bank  showed 
a  very  considerable  leakage  of  water  from  the  conduit  along 
the  cracked  section  between  Sta.  220  and  214.  For  the  most 
part  this  water  finds  its  way  into  the  aqueduct  through  gravel 
strata,  and  shows  no  signs  of  transporting  any  of  the  clay 
material;  and  the  conduit  is  located  at  this  point  approxt 
mately  40  ft.  back  from   the  aqueduct  bank. 

Between  Sta.  214  and  133  the  conduit  is  located  partially 
or  wholly  in  rock,  and  was  found  to  be  generally  in  good 
condition. 

Between  Sta.  133  and  120  there  are  cracks  along  the  crown, 
both  sides,  at  about  the  springing  line  of  the  arch,  and  in  the 
bottom,  but  these  are  as  a  rule  not  open  to  any  extent.  They, 
however,  indicate  considerable  stress  and  some  distortion  in 
the   conduit.      It   was   in   this   section    betwen   Sta.   123   and   124 


■Normal  low  Water 


.^|_ |l      *  Normal  High  Water  Level  El.  43.0 


"'""  Original  Aqueduct     — in — r  Excavation  done  by  Quinlan  and  Robertson  mmwws,  Excavation  done  by  Cook  Construction  Company 
First   Enlargement                Second  Enlargement  and  Retaining  Walls 

Fig.   I.     Montreal  Aqueduct  Enlargements  and  Conduit.    Comparative   Sections  at   Sta.   122. 


before  the  city  authorities  decided   to  enlarge  for  still 
b  r  power  capacity  to  take  care  of  streei   lighting  in 
addition  to  pumping.     Contracl   Eor  this  second  enlarge- 
ment was  lei  to  the  Cook  Construction  Co.,  July  17,  L913. 
The  second  enlargement    includes  the  construction   of 
retaining-walls  on  both  sides,  whereas  the   first  enlarge- 
menl  was  to  be  for  sloping  sides.     Partly  Eor  this  reason, 
ition    in    thi      ei  ond    enlargement    came   much 
to  thi    i  onduit,     As  noted  in  ••in-  account  of  dan. 
I.  a  drag-lii  avatoi   op<  rat  tag   on   top  of  the  bank, 

over   the   conduit,    in    taking    out    the   canal    excavation 
lip  of  earth  that  e>  posed  the  side  of  the  i  on- 
dmt  aear  the  asylum  bridge  at  Verdun  (Sta.   123  to  124, 
counting  from   lower  or   pumping    tat  ion   end  i.     There 
e  from  the  side  of  the  conduit.     Se  i  pal 
I  •■  i      !5,   the   lower  half  of   the  ei  po  ed 
Bide  blew  out,  Poi  a  length  of  60  ft, 

i                              i     madt    within   the   weel<    folio    ing 
the   bn  e         \     (he   conduit    bas   nol    been   empty 
first  put  inti  \|,,n 

Ireal    with    water     there    hae    been    no    pi rj  pei  I  ion. 

DUIT 

:  .,1 

lit  fn 
i)  to 

i 
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that  the  break  occurred,  and  an  inspection  made  after  the 
conduit  was  filled  with  water  disclosed  the  fact  that  at  severs! 
points  along  the  bank  water  was  leaking  from  the  conduit 
and   finding    its   way    into   I  In    aqueduct. 

Between  Sta.  69  and  120  there  is  a  light  crack  along  the 
crown  for  a  considerable  part  of  the  distance,  but  for  tin- 
most  part  this  crack  is  comparatively  small.  An  apparent 
leak  lias  been  found  in  this  section  near  Sta.  94,  but  tin-  u.it.-i 
was  running  out  through  gravel  strata  and  was  quite  clean 
indicating  thai  the  ie'akage  is  probably  nol  endangering  the 
conduit    at    ibis   point. 

Between    Sta,    69   and    50,    II onduit    is   cracked    alonp    thi 

crown  and  In  the  Invert,  these  cracks  being  open  for  the  most 
pari  about  '■<  In.,  and  by  cutting  Into  the  concrete  .it  certain 
points  it  \\;is  found  that  the  reinforcing  wires  were  broketl 
in  the  crown.     There  are  also  some  cracks  at  about  the  sprlni 

Ing   li i    thi    arch        Uoni     thi ition    II    was   found    that 

the   original    All    over    the   conduit    «  is   only    about    S    ft.,    bill 

i     i      the   operations    under    the   Quinlan   .v.-    RobertBon 

contract,  excavated   material   from   the  aqueduct    had   been   de 
d    iloni     thi    bank   ovei    i  he  conduit   up  to  appro*  Im  itelj 

El,    IB,   i ng    thi    i i    IB  ft     higher  than   the   top  of  tha 

inil       This   nil    Is,    however,    not    generallj    ■  •     <r   the   center 

ii    c lult,   but      outh   ol    It,   thus   producing   i nl  i 

-   1 tint  «  "Hi   1        in. In  .i  i.         1,-1 

■  i-  i       won     not    -I    i    date, 

Betv li      50    ii  ml    n  bou I ndult     WHS    In 

Iltlon      howlng    no  ovid ol   anything   bej i  Rlonal 

■  i  ii    ■.-.'-    bli     to    oed    her   eai  i    with 

n   i f  1 1"    di  pth   of   «  atei 

\m    Inspection    wai   made   ol    the  existing    headgatos  at    the 

■  -.ii  in-  aquedui  t,     rid    ivheri    I ition  I I    bei  n 

i  i  1 1    ■    ,     i,, mm, i  thai 

i    I n   i"  '••  Idi  -I    wll  ii   both    hoad     itei    nl    the 

■   1 1 .      further  down, 
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J  that  in  both  cases  the  gates  were  in  very  bad  repair,  and 
lirely    useless    at    the    present    time. 

jVs  there  should  be  a  means  available  at  all  times  for  con- 
ling  the  flow  of  water  in  the  aqueduct,  we  have  urged 
It  the  Cook  Construction  Co.  proceed  at  once  with  the  con- 
jiction  of  the-  coffer-dam  at  the  entrance  as  covered  by 
|ir  contract,  also  that  the  necessary  sates  and  sluices  for 
oiling    the    flow    be    included    in    the    structure. 

EMERGENCY    MEASURES 
the  night  of  Dec.  3u,  after  completing  the  above  inspec- 
of  the   interior  of  the   conduit,  we  verbally   made   certain 
nmendations,   as   follows: 

Overload  of  earth 

removed  from  A  FxeofBank 

and 'deposited afB  J*C~a 


*y 


^"B5» 


■  2.     Emergency  Support  of  North  Bank,  Mon- 
treal Aqueduct  Canal,  to  Protect  Conduit 

.     Thai    riprap  be  placed  against  the  toe  of  the  slope  along 
e  weakened  sections  in  the  vicinity  of  the  break  as  rapidly 
possible. 

2.  That,  when  the  water  was  turned  into  the  conduit,  it 
ould  not  be  allowed  to  run  more  than  three-quarters  full 
d  kept  below  that  depth  if  possible. 

3.  That  the  overload  uf  earth  be  removed  from  the  top 
the   conduit   for   a   considerable   distance   east   and   west   of 

e   break. 

4.  That  the  overload  on  the  section  lying  approximately 
tween  Sta.  214  and  220  be  also  removed  as  soon  as  possible. 

5.  That  the  excavation  work  on  the  north  side  of  the 
iueduct  be  suspended,  and  that  for  the  present  no  blasting 
i  allowed  in   the  rock   sections  on   the   north  side. 

These  verbal  recommendations  were  confirmed  and  further 
nphasized  in  a  written  report  [see  "Eng.  News."  Jan.  22, 
(14,  p.  215]  in  which  certain  other  additional  recommenda- 
ons  were  made,  including  the  construction  of  a  rock-filled 
mber  erib  along  the  toe  of  the  bank  at  the  weakened  see- 
on  both  east  and  west  of  the  break,  to  support  a  fill  in  an 
ndeavor   to    reproduce    the    original    conditions    of    loading. 

ordance  with  the  recommendations  of  the  above  re- 
ort,  an  arrangement  was  made  by  your  Board  with  the  Cook 
'onstruction  Co.  to  proceed  immediately  with  the  carrying  out 
f  the  work  involved.  The  most  important  measure,  namely, 
lacing  riprap  along  the  toe  of  the  slope  at  the  weakened 
section  on  both  sides  of  the  break,  between  Sta.  119  and  129, 
o  be1  followed  at  once  with  the  construction  of  a  rock-filled 
rib,  was  proceeded  with  first,  night  ami  day  shifts  being  em- 
iloyed.  J.  R.  Dorrance  was  placed  in  charge  of  the  work  by 
he  city  as  resident  enginer,  and  P.  S.  Pearson  as  superintend- 
■nt. 

While    the   above-mentioned    work    was   being   carried    out. 
Hi.-  very  difficult  matter  of  securing  the  conduit  at  both  ends 
>f  the  steel  pipe  at  the  break   was  being  done.     This  work  re- 
quired   the    utmost    care,    as    it    was    found    that    cavities    had 
been  eroded   on   both   sides   of  the  conduit  and   directly   under- 
neath by  leakage,   which,  of  course,  made  the  situation  a   very 
one.     Blocks  of  concrete  were  placed  in  sections  under- 
neath the  conduit  where   the  foundation   was  scoured  out,  and 
the    leaks   in    the   side    were    calked    and    afterward    Incased    in 
te.      The    water    draining    through    the    conduit    In     both 
directions   toward   the  break  and  al   other  points  on   both  sides 
irried    in    troughs    to    the    aqueduct,    so    that    no    further 
scoiiiiiiK    could 

Fig.   2   shows   a    cross-section    through    the    rock-fllled   crib 

ami   t  he   cond  ult,    and      Ivi       i    ral    Id t  ins   vi  oi  k. 

When  the  protection   work   adjacent   to  the  break   was  well 

Under   way,   n    t wa:  the   excessive   load 

the  top  of  the  conduil   between  Sta.  21  I  and  22".  a    w  i 
Shaped    section    being  taken  off  to  an  i    -  pproxlmately 

47.  tl ibout   half  the  load  over  the  crown       It   was 

.  .1    advisable   t ha  nd    labor, 

dnngei    ol     i  m |a<  enl    to  this 

At   this  time   It   was  tl tblt    bj    youi    Board,  and 

with  the  approval  ol  John   R     Freemi laj    a   pipe  connect- 
ing the   Lachlne  Canal   with   the   pre   enl    pump   well;   this  work 
pi ,  ret  dec!    with       It    out    opl  nlot 

llltj    of  another  break   In   tl idull 

whl.  I.    mi.  ht    expose   the   city   to  the  i 

We   believe,   however,   that   this  should    not    Interfere   In 
any    way   with    mea  Oon    as    posslbl 


furnishing  the  city  with  an  alternative  supply  of  pure  water, 
and  that  water  from  the  Lachine  Canal  should  not  be  turned 
into   the   city   mains   except   as   a   last   resort. 

DESIGN    AND    REINFORCEMENT    OF    THE    CONDUIT 

Fig.  3  shows  a  cross-section  of  the  conduit  used  in  soft 
soil.  The  dotted  line  below  the  springing  line  of  the  arch 
shows  the  form  used  in  firm  soil  or  rock.  In  both  the  latter 
cast  .-,  the  reinforcement  was  to  be  omitted  below  a  point 
12  in.  below  the  springing  line.  In  firm  soil,  the  earth  was  to 
be  excavated  to  the  neat  line  of  the  bottom  and  the  side  walls. 
In  rock,  any  excess  excavation  was  to  be  filled  with  lean 
concrete  composed  of  1  part  of  cement,  3  parts  of  sand  and 
8    parts    of    3-in.    broken    stone. 

Article  IS  of  the  specifications  covers  the  character  and 
location    of    the    reinforcement.      It    reads    as    follows: 

18.  The  reinforcing  material  of  the  conduit  shall  consist 
of  expanded  steel  No.  6  with  6-in.  mesh,  or  of  other  reinforc- 
ing metal  which  shall  be  known  to  have  an  equal  degree  of 
resistance.  In  the  case  of  tenderers  wishing  to  substitute  a 
different  material  than  No.  6  expanded  steel  with  6-in.  mesh, 
they  will  have  to  clearly  specify  the  nature  and  weight  of  the 
reinforcing  material  they  propose  to  make  use  of.  The  rein- 
forcing metal  shall  be  set  at  about  3  in.  from  the  interior 
surface  of  the  conduit,  and  each  sheet  of  metal  shall  be  lapped 
over  the  adjoining  one,  to  the  width  of  one  mesh  to  form  a 
continuity  of  joints,  but  only  in  the  crown  of  the  conduit 
shall  the  adjoining  sheets  of  metal  be  attached  together  with 
wire. 

As  will  be  noted  in  Fig.  3,  Clinton  wire  cloth  was  substi- 
tuted for  the  expanded  metal  specified. 

With  regard  to  the  design  of  the  conduit:  From  the  in- 
formation which  we  have  obtained  from  the  city,  the  maxi- 
mum depth  of  fill  over  the  crown  would  be  approximately 
25  ft.  Engineering  practice  in  concrete  conduit  design  ex- 
hibits a  considerable  variation  in  the  sections  of  concrete  and 
the  percentage  of  reinforcement  used.  While  there  are  ex- 
amples of  as  light,  or  possibly  lighter,  types  of  similar  struc- 
tures in  existence,  we  consider  the  concrete  sections  employed 
in  the  Montreal  conduit  are  lighter  than  are  warranted  by 
safe  engineering  practice.  We  feel,  moreover,  that  the  per- 
centage of  steel  used  and  the  position  in  which  it  is  placed 
does  not  constitute  an  adequate  reinforcement  against  the 
stresses  to  which  the  structure  is  subjected.  The  above  state- 
ments are  particularly  pertinent  having  regard  to  the  fact 
that  this  conduit  represented  the  only  water-supply  line  to 
the  city. 

The  weight  per  square  foot  of  the  reinforcement  called 
for  in  the  specifications  is  not  stated  therein,  and,  as  expanded 
steel  of  this  particular  class  is  not  now  commonly  manufac- 
tured, we  have  not  been  able  to  definitely  compare  the  rela- 
tive weights  of  the  steel  fabric  specified  with  that  actually- 
used.  So  far  as  our  information  goes,  however,  it  appears  to 
us  that  the  reinforcement  used  does  not  represent  an  adequate 
equivalent   for   the  expanded   steel   referred   to   in   Art.    IS. 

So  far  as  our  inspection  of  the  conduit  enables  us  to  re- 
port on  the  matter,  we  consider  that  the  concrete  is  of  good 
quality,  and  that  in  general  the  work   lias  been   well  executed. 


I'l 


■Broken 
we   J 
4" Pi  pes 
I.    3.      TyPK   \l.    SE(   HON    OF     MONTR]   \l.    CONDDIT. 

(Dotted  Line  belo^  Spring  oi   Arch   Is  for 
Rock    \\i>  Firm   E  vr  m  i 

The   soil    through   which    the   aqueduct    It  vated 

ami  in  which  the  conduit   is  embedded  for  the  greater  pari  of 
its  i.i,  sly  composed  of  boulder  clay   or  rock   pow- 

der.    When  comparativelj    dry,  or   well  drained,   it   will  stand 
ni<  with  practlcall]   vertical  face,  bul  when  fully  satur- 
ated  with   water  tends  to  tiow  to  a   horizontal  surface,  and  is 
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easily  eroded  and  transported  by  running  water.  This  latter 
property  has  a  very  direct  bearing  on  the  safety  of  the  con- 
duit, in  view  of  the  proximity  of  the  aqueduct  excavation. 

Water  leaking  from  the  conduit  under  pressure  tends  to 
find  an  outlet  through  the  intervening  bank  into  the  adjacent 
aqueduct,  the  bottom  of  which  is  about  5  ft.  lower  than  the 
Invert.  This  water  erodes  and  transports  the  soil  surrounding 
the  conduit,  removing  its  lateral  support,  and  the  leaks  are  a 
serious  source  of  danger,  so  long  as  the  aqueduct  remains  un- 
watered. 

The  only  practical  way  to  stop  these  leaks,  in  our  opinion, 
is  by  filling  the  cracks  from  the  interior.  This,  however,  can 
only  be  done  by  unwatering  the  conduit.  Under  existing  con- 
ditions, however,  this  latter  cannot  be  done  within  a  reason- 
able time  owing  to  the  fact  that  there  is  only  one  12-in.  pipe 
through  which  the  conduit  can  be  drained.  The  suction  pipes 
of  the  pumps  at  the  pumping  station  do  not  extend  sufficiently 
low  by  several  feet  to  permit  the  conduit  being  unwatered  by 
pumping.  We  would  therefore  recommend  that  the  installa- 
tion of  a  new  suction  well  or  gallery,  at  least  6  ft.  lower  than 
the  existing  one.  should  be  immediately  constructed,  and  the 
suctions  correspondingly  lowered  .  This  arrangement  would 
permit  the  conduit  to  be  quickly  unwatered.  and  the  "work 
of  interior  repair  proceeded  with  during  short  periods,  and 
would  also  permit  the  conduit  being  run  partially  full  of 
water. 

THE    CANAL    RETAIN1NG-WALLS 

Referring  to  the  contract  of  the  Cook  Construction  Co.  for 
the  widening  and  deepening  of  the  aqueduct,  we  find  that  the 
contractor  is  required  to  construct  reinforced-concrete  retain- 
ing-walls  along  both  sides  of  the  aqueduct  in  the  earth  sec- 
tion,   and    plain    concrete    retaining-walls    in    the    rock    section. 

While  the  contractor  is,  in  his  contract,  called  upon  to  use 
extreme  care  and  diligence  in  his  work  in  order  not  to  en- 
danger in  any  way  the  water-supply  conduit,  and  is  partic- 
ularly cautioned  regarding  the  sections  between  Sta.  10  and 
14.  and  from  80  to  85,  we  do  not  find  that  there  is  any  par- 
ticular provision  made  by  which  the  contractor  is  obliged  to 
follow  up  his  earth  excavation  immediately  with  the  construc- 
tion of  the  retaining  walls.  Moreover,  the  contract  provides 
that  the  contractor  construct  test  sections  of  the  "wall  when 
ordered  by  the  engineer  and  before  proceeding  with  the  gen- 
eral construction.  This  would  seem  to  indicate  that  the  city 
engineers  did  not  expect  the  contractor  to  follow  up  his  earth 
excavation  very  closely  with  the  retaining-walls.  It  also 
seems  to  indicate  that  the  city  engineers  themselves  were  not 
quite  satisfied  that  the  wall  as  designed  was  sufficiently 
strong   for   the  purpose   intended. 

It  is  obvious  from  what  has  already  occurred  and  from 
the  present  conditions  of  the  north  bank  in  the  earth  sec- 
that  unless  the  wall  construction  followed  the  excava- 
tinii  very  closely,  the  conduit  would  be  greatly  endangered, 
as  there  arc  points  east  of  where  the  break  occurred  where 
the  plans  show  that  the  excavation  was  to  be  carried  much 
closer   to   the   conduit    than    at    points   already   excavated. 

As    one    of   our    recommendations,    made    immediately    after 
our   first   inspection    of   the   conduit,  and   confirmed   in   our   in- 
terim  report,  was  to  the  effect  that  all  work  on  the  north  side 
of    the    aqueduct   should    be    suspended    by    the   contractor    for 
the  time  being,   we  have   fell    obliged    in    preparing  this   report 
to  make  an  analysis  of  tin-  design  of  the  reinforced-concrete 
ng-wall    which    the    Cook    contract    provides    shall    be 
built   In  the  earth  section.     From  our  analysis  we  have  found 
I  e  wall  would  not  be  stable  for  the  loads  which  we  be- 
lt   prudent    '•■   assume    it   would   have   to   sustain. 

Anothei     apparent     weakness    In    this    design     I      that     the 
t,<,rt.,m  of  the  concrete  ba  a  Is  onlj    i   ft.  9  In.  below   the  bot- 
tom "f  the  canal,     if  the  structure   were   left   i  tposed  during 
In   the  wlnti  i    I  Inn     ot    If,  at   a   later  period,   the 
n. i,t  i.  <J    of  water   In   thi    wintei    I  Ime,   '  hei  e 

we  believe,  be  great  dangi  -   ol   frost   i trating  undei 

the   ba  i ffe   '"  ""'   wall, 

|.-,,,,  ...    the  feat  ures  whl<  h   have  bei  n  di  set  Ibed 

in  this  report,  we   I  '    tl  •    follow  Ing   conclusloni 

i      That   th  oeelfloat  Ion     ol   1 1 lull  did  not 

.  all    for    sufficient     relnf mi  nt,    not     li     '    ■      teel   pi  opi  1 1] 

to   providi    a     ufl 

the  conduit  would 
i„   thi   it  the  city  with  d      m  the 

. 

2.     That   In   the  construction   of  the  conduit    thi    qualltj    of 

and   the   workmanship  generally    wen    g I,   but 

ngth  of  the 
much   :■  elflcatlons  aubmltti  d   to 

us. 

i     That  thi                     of  thi  conduit  was  grcatlj  Increased 
mlty  of  the  excavation  Involved   In  carrylni t 


4.  That  the  method  of  performing  the  work  by  means 
a  heavy  drag-line  excavator  traveling  on  top  of  the  bai 
above  the  conduit  imposing  a  heavy  vibrating  load  concti 
rently  with  the  removal  of  the  earth  which  provided  later 
support  to  the  conduit  further  endangered  the  structure 

5.  That  the  leakage  of  water  from  the  conduit  is  an  ad 
tional  source  of  danger  at  points  where  the  conduit  is  locat 
in  easily  eroded  soil,  and  the  excavation  carried  sufficient 
close  to  permit  the  water  finding  an  outlet  into  the  aquedu 

6.  That  the  failure  of  the  conduit  was  due  to  the  proxli 
ity  of  the  excavation,  to  the  methods  employed  in  the  exec 
tion  of  the  work,  and  to  the  inherent  weakness  of  the  co 
duit    itself. 

7.  That  the  conduit,  as  a  permanent  means  of  supplyh 
water   to   the   city,   is  not  now  to  be  depended   upon. 

S.  That  it  would  be  unsafe  to  proceed  with  any  furth 
excavation  in  the  earth  section  on  the  north  side  of  the  aqu 
duct  with  the  conduit  in  its  present  condition  and  while  the 
is    no    other    water-supply    available. 

9.  That  it  is  unsafe  to  do  any  blasting  in  the  rock  sectk 
on   the   north   side   of  the  aqueduct. 

10.  That  it  is  unsafe  to  allow  the  traveling  excavators 
locomotives     or    any     other     similar     heavy    machinery    to 
operated   on  or  moved  at   any  point  over  the  top   of  the  coi 
duit. 

11.  That    the    reinforced-concrete    retaining-wall     as 
signed   by   the   city   and    to    be   built   by   the   Cook   Constructic 
Co.   along  the  banks   of  the   aqueduct   in   the   earth   sections 
not.    as    designed,    a    safe    structure    to    build    for    the    purposu 
intended. 

12.  That  a  revision  of  the  design  of  this  wall,  in  order  t 
make  it  safe,  will  greatly  increase  the  cost  of  the  project. 

RECOMMENDATIONS 
With  the  above  facts  as  a  basis,  we  beg  to  make  the  fo 
lowing    recommendations: 

1.  That  before  any  further  work  is  proceeded  with 
least  on  the  north  side  of  the  aqueduct,  an  investigation  b 
made  by  a  commission  of  engineers  into  the  entire  aquedut 
scheme,  which  will  include  revised  estimates  of  the  cost  o 
construction,  and  the  quantity  and  cost  of  the  power  devel 
oped. 

2.  That  the  city  at  the  earliest  date  possible  make  ar 
rangements  for  providing  a  new  and  independent  water-sup 
ply  of  a  suitable  character,  so  located  that  it  cannot  be  af 
fected  by  any  further  accident  which  might  happen  to  th 
present    conduit. 

3.  That  a  permanent  coffer-dam  or  intake  be  at  once  con 
structed    at    the    entrance    to    the    aqueduct     including     prope 
gates    or    sluices   that    may    be    required,    so    that    the    flow 
water  into  the  aqueduct  may  be  at  all  times  under  control. 

4.  That  until  another  suitable  water-supply  has  been  pro 
vided  the  present  one  should  be  kept  continuously  under  ob 
servation  so  that  in  case  the  present  leaks  become  seriou: 
prompt    remedial    measures    may    be    taken. 

5.  That  the  suction  pipes  of  the  pumps  at  the  pumpin* 
station  be  lowered  by  at  least  6  ft.  as  soon  as  possible  so  tha 
the  conduit  may  be  run  partly  full  or  may  be  quickly  emptied 


>tnmsiftn<c    SpirnirtilrSleiFS  fos°  Fire 
Pir©fte<cfti©ir&  oira  Slhaps 

A  certain  amount  of  attention  has  been  given  in  recent 
years  to  the  problem  of  applying  to  ships  the  same  prill 
eiples  nt'  fire-protection  thai  have  been  found  effective 
in  reducing  the  fire  loss  in  factory  buildings.  Several 
Bhips  are  now  equipped  with  sprinklers,  but  in  the  largi 
total  of  shipping  they  are  only  rare  exceptional  eases. 
Generally  speaking,  ship  owners  and  others  interested  in 
shipping  regard  the  idea  of  installing  sprinklers  as  rt 
unite  I  radical. 

A  le\i  months  ago,  C.  II.  Phinney,  of  the  Inspection 
Department  of  the  Associated  Factory  Mutual  Fire  In- 
surance Cos.,  Boston,  presented  a  brief  on  the  subject  ol 
tiie  prevention  and  fire-protection  on  ships  to  the  U.  8, 

missioner  "l   Navigation  as  a  preliminary  to  the  In- 

ternational  Conference  on  Safety  at  Sea.  This  brief  dis- 
'u  ill  Buch  matters  as  steel  construction,  elimination  of 
wood  in  trim  and  other  minor  elements,  subdivision  ol 
space  iii  iv  tint   lire  .  1 1 1. ■  reduction  of  fire  hazard  from 
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m|ches  and  electric  equipment,  etc.,  and  laid  strong  em- 
plUis  on  the  matter  of  sprinkler  installation.  The  fol- 
ding passages  dealing  with  sprinkler  equipment  are 
»|tment. 

utomatie    sprinklers    have    now    become     so     common     on 

e    that    description    is    unnecessary.       Not    only    are    they 

d   in   nearly   all    mills,    factories    and   warehouses,    but    in 

sands  of  large  stores,  halls,  theaters,  etc.,   throughout   the 

ntry.     Soon   they  will   be  compulsory   in   cities. 

e  believe  there  is  no  reason  why  they  cannot  be  adopted 

e  protection   of  ships  at   sea.      That   the   adoption    of   this 

ection  in  ships  would  immeasurably  reduce  the  fire  hazard 

ot  be  doubted.     The  question   is,  does  this  danger  justify 

adding  of  this  apparatus  to  the  fire-protecting  equipment  at 

t  of  large   passenger   vessels?     To  my   mind,   there   is   but 

answer — Where    the    decks    and    upper    works    are    wood, 

ide   sprinklers    everywhere.      Evtn    in    all-steel    vessels    I 

Id   advocate    their    introduction    over    such    compartments 

have   specially    hazardous   occupancy. 

In  installing  a  sprinkler  system  in  a  ship  the  heads  would 
spaced  about  10  ft.  apart,  each  head  protecting  about  100 
Wft.  The  cost  of  this  protection  would  probably  average 
sput  $4  per  head,  not  including  pumps.  In  our  practice  it 
cits  less  than  $3,  but  I  am  assuming  that  owing  to  special 
ill   broken   construction   it   might   cost   more   on   shipboard. 

iShortly  after  this  brief  was  written  there  occurred  the 
«es  on  the  "Imperator"  and  on  the  "Yolturno."  The 
rjllowing  additional  remarks  by  Capt.  Phinney  bear  on 
ilese  two  instances. 

Referring  to  the  "Imperator"  fire,  he  says: 

Every  incident  connected  with  this  fire,  as  reported  by  the 

•less,   indicated    that    had   sprinkler   protection    been    provided 

ere  would  probably  have  been  no  fire  to  speak  of,  no  smoke 

i  produce   a    panic,   and   but   very   little   loss   on   ship's   cargo. 

lis  fire  started  far  down  in  the  bottom  of  the  ship,  a  locality 

♦  at  was  very  difficult  to  reach  with  hose  streams,  especially 

lit    account    of    the    dense    smoke    that    prevailed,    and    would 

live   been   quietly   handled   in   the   very   beginning   by   two   or 

|  ree  heads  opening,  and  it  is  doubtful  if  hose  streams  would 

LVe    been    needed    at    all. 

II  The  "Yolturno'"  disaster  is  discussed  as  follows: 

I  Had  the  fire  on  the  "Volturno"  occurred  a  few  years  ago 
liere  is  no  evidence  that  any  aid  would  have  reached  them 
tti  time,  because  the  position  of  the  nearest  vessel  as  plotted 
In  the  chart  after  all  the  wireless  reports  were  collected 
■towed  that  it  would  have  been  Impossible  for  them  to  have 
Ipen  the  burning  ship  and  that  all  would  have  been  over  be- 
jpre  any  vessel  in  the  ordinary  course  of  events  would  have 
Neon  the  smoke  from  the  burning  ship.  I  believe  that  had 
•  he  construction  been  entirely  of  steel,  with  sufficient  com- 
Hartments,  and  above  nil  had  sprinkler  protection  been  sup- 
plied,  the  ship  would   be   afloat   today. 

Whether  the  fire  started  from  a  cigarette  or  match  thrown 
si. I-  by  a  steerage  passenger,  or  whether  it  started  from 
n  f.xplosion,  or  from  spontaneous  combustion,  the  automatic 
I  prinkler  protection  would  have  taken  care  of  the  fire,  or,  at 
Mat,  have  held  it  in  check  until  other  means  could  have 
■  ■  n  used  to  extinguish  it.  It  would  not  have  traveled 
■rough  the  whole  ship,  and,  even  If  not  completely  ex- 
nu  nished.  the  vessel   could  have  continued  to  her  destination. 

9  Supplementing  the  argument  made  in  his  letter,  Capt. 
Phinney  secured  a  list  of  steamers  equipped  with  Grin- 
uell  sprinklers.  This  list  includes  ten  ships,  as  fol- 
low-:  "Alabama,"  "Western  Stales."  and  "Detroit  the 
I'liml."  running  on  the  Great  Lakes;  "Commonwealth," 
"Plymouth,"  "Pequannock,"  "Massachusetts,"  ami  "Bun- 
fan  1 1  ill."  in  the  New  England  service  of  the  Metropoli- 
tan Steamship  Line  and  the  Xew  England  Navigation 
I'm,:  Steam  yacht  "Cassandra,"  New  York,  owned  by  R. 
\    Rainev;  .-mil  steamer  "Fort  Sutton,"  San  Francisco. 


Flexible  Rail  Joimvt  for  Steam- 

Slhovel  TVacfes 
The  track  on  which  steam  -hovels  operate  needs  consid- 
erable flexibility  to  adapl   itself  to  the  irregular  surface 

upon    which    it    is    laid.      The   track    is    in    short    sections. 
Usually   spliced    in    the    usual    way.   lint    the   splices   do   not 


allow  for  longitudinal  bending  in  a  horizontal  plane. 
If  the  splice  joints  are  bolted  tight  they  do  not  allow  for 
lateral  movement,  and  there  is  likely  to  be  breakage  or 
distortion,  but  if  the  bolts  are  left  loose  enough  to  allow 
lateral  play,  the  track  may  be  insecure  and  lead  to  derail- 
ment, especially  as  the  joint  may  be  covered  with  mud 
or  water. 


Flexible   Rail-Joint   for   Steam-Shovel   Tracks: 
Panama   C'axal 

A  special  rail  joint  for  this  particular  service  has  been 
used  for  several  months  on  the  Panama  Canal,  and  after 
satisfactory  results  with  the  first  lot,  a  sufficient  number 
was  ordered  to  equip  ten  steam  shovels,  each  shovel  track 
(in  6-ft.  lengths)  having  22  joints.  The  device  is  shown 
in  the  accompanying  cut.  and  it  will  be  seen  that  it  con- 
sists of  two  steel  castings,  bolted  to  and  projecting  be- 
yond the  rail  ends.  One  casting  .4  is  of  H-section,  the 
end  of  the  web  of  the  rail  entering  one  of  the  recesses, 
while  the  other  receives  the  end  of  the  casting  B,  bolted  to 
the  other  rail. 

Each  casting  is  secured  to  its  rail  by  a  single  bolt, 
while  a  third  bolt  C,  through  the  engaging  portions  of  the 
castings,  forms  a  pivot  allowing  for  longitudinal  flexi- 
bility. The  outer  or  projecting  ends  of  the  H-casting  are 
curved  laterally,  as  shown,  thus  allowing  for  lateral  flexi- 
bility. In  case  this  lateral  movement  should  be  undesir- 
able at  any  time,  however,  it  may  be  prevented  by  driv- 
ing spikes  in  the  slots  D,  provided  for  the  purpose. 

This  joint  is  the  invention  of  Peter  J.  Thull,  of  Cule- 
bra,  Panama  Canal  Zone,  who  was  a  steam-shovel  oper- 
ator on  the  canal.  Our  information  is  taken  from  the 
(  (///<//  Record. 


A  Dry-Mixing-  Muchlne  has  been  designed  specially  to 
meet  the  requirements  of  glass  works,  but  is  adapted  for  other 
plants  where  fine  materials  are  to  be  mixed  dry  The  mixer 
Is  of  the  horizontal-drum  type,  with  or  without  internal 
blades,  according  to  the  service  for  which  it  is  required.  The 
revolving  drum  is  entirely  inclosed  within  a  dust-proof  steel 
housing,  which  serves  also  as  the  hopper  into  which  the  drum 
discharges  the  mixed  material,  The  teed  .spout  delivers  Into 
the  center  of  the  drum,  the  shaft  passing  through  this  spout. 
The  discharge  gates  are  operated  through  a  sleeve  mounted  "ii 
the  shaft  at  the  side  opposite  the  feed  spout.  The  drum  Is 
operating  continuously,  being  charged  .out  discharged  with- 
out stopping.  At  one  glass  plant  a  portable  mixer  Is  used,  the 
mixer  being  mounted  upon  a  truck  and  traveling  with  its  own 
power  under  the  various  overhead  bins,  from  which  It  is 
Charged  through  gates.  The  mixer  is  supported  upon  a  scale 
platform,  the  scale  beams  being  set  for  the  required  propor- 
tions.     The    ear    is    run    under    the    'list    bin,    and    the    material 

drawn  into  the  drum  mi  the  first   b  am  rises     Then  the  cai 

moves  ahead  and   takes  from   the   second   bin,  and  so  en.      When 
the   entire    charge    Is    secured,    the    drum    starts    to    revolve    and 

lie  car  is  run  in  the  furnace  hopper,  into  which  the  mixed 
is  delivered  This  mixer  is  built  by  the  Stephana- 
I  Mfg.  Co.,  of  Aurora,  111. 
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Faliffiigf  S^st©ss& 
By  Russell  H.  Peck* 

•Borough    Engineer,    Palmerton,    Penn. 

Most  engineers  and  contractors  have  to  keep  plans 
covering  various  types  of  work  and  have  some  difficulty 
in  finding  a  serviceable  method  of  no.t  only  finding  their 
plans  immediately  but  also  keeping  track  of  where  they 
go  when  they  are  borrowed,  and  at  what  time  they  are 
returned.  The  writer  had  this  same  difficulty;  but  after 
some  puzzling  hit  upon  the  following  system,  which  in 
two  years'  use  has  been  very  efficient,  as  plans  and  mat- 
ter contained  in  plans  can  always  be  found  at  once  and 
when  they  are  borrowed  they  are  very  easily  traced. 

Piling   the   Plans 

This  is  just  an  inexpensive  method  of  filing  plans  but 
is  elastic,  as  it  can  be  made  up  in  any  finish  which  the 
purse  permits,  and  the  rest  of  the  system  is  applicable 


HOME  NO.     6101 

SUBJECT ; -BUILDINGS  -  CTT? 

foreign  NctFor  plana 

from  outside) 

MADE  BYfi.H.P.                              SCALE:  l/4"=lft 

date  Jin  3  1914  revised  Jan  I6  1914 

rec*D:—  (For  outside  drawings) 

COPIES:-1'  tracing 

1-original 

remarks   See  Shelf  >  G101 

eal  Card  for  .          ndex) 

whether  the  plans  be  flal  01  rolled.     The  plans  are  rolled 

and  kept  on  Bhelves  5  to  6  ft.  wide,    ;'-  Et.  deep,  spaced 

6   in.   apart    vertically.     Ordinary   string   tags  of 

convenient    size  are  attached   to  a   folded   corner  of  the 

plans  by  raeane  of  an  0.  K.  clip,  the  tag  banging  over  the 

i  bould  be  numbered  on  both 

■  ■   tend  to  twist. 

\  i  \ir,i  i.i    q  I  In  i 

I  ii.i .'.  ingt  are  Qumbered  accordii  to  Divisions,  I  le- 
partments  and  numbers  in  the  order  mentioned.  Thus; 
6  D-6101   would  be  drawing  number  6101   pertaining   to 

a  inn'  o  the  city.    Or,  5  E  5  LO i   Id  be 

tei    main  drawing   No.  5101   belonging   to  il 

Water  Co.     \n  i    ampli 

to  which   these   numl 

I.  I ii  '  y,  Str&       ind  Side 

s    Ti  lephom       9,  1  I       I     10,  Misci  llan 


Departments :  A,  General ;  B,  New  York  Office ;  ( 
Local  Office;  D,  City;  E,  Water  Co.;  F,  Lighting  Co 
G,  Telephone  Co.;  H,  Disposal  Go.;  I,  Kailroad. 

These  divisions  and  departments  can  be  varied  to  cm 
form  to  almost  any  kind  of  office  according  to  local  cm 
ditions.  As  to  the  actual  numbers  themselves  on  ti 
plans,  they  will  be  numbered  consecutively  as  they  ai 
drawn  or  come  in.  Each  division  has  all  its  plans  in  i 
respective  thousands,  and  thus  allows  for  a  thousan 
plans.  It  is  further  divided  into  ten  subdivisions  eai 
allowing  for  one  hundred  plans,  which  can  be  furtht 
subdivided  as  needed. 

Indexing   the   Drawings 

Numerical  Index — An  ordinary  numerical  card  ii 
dex  is  used.  Blank  tab  cards  can  be  ordered  and  tli 
numbers  put  on  as  the  index  enlarges.  The  most  coi 
venient  card  size  is  4x6  in.  A  sample  of  the  card  used  i 
the  numerical  index  is  shown  in  Fig.  1  The  back  offl 
card  is  ruled  for  a  record  of  the  movements  of  the  draw 
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Fig.  2. 

ing;  there  are  columns   for  dale  out,  number  of  plans 
consignee,   return   date,  and    remarks,  so   that   one 
covers  an  entire  i  Fansaetion. 

Alphabetical  [ndex — This  is  made  with  the  sarai 
size  ranis  as  the  numerical  index.  Every  plan  is  list« 
in  ever}  possible  way.  Eacli  item  requires  only  one  lin. 
on  a  card.  Having  found  the  name. of  the  plan  desired 
l>\  means  of  the  alphabetical  index,  enter  the  numerics 
index  with  its  number,  and  the  proper  details  will  a 
found  on  the  numbered  card  ami  its  location  ai  the  boi 
torn.  I  n  ease  the  plan  is  nol  in  its  place  the  back  of  flu 
card  »ill  Bhow  « hen   il  h  b     en1  la  I 

The  alphabetical  index  permits  of  any  degree  of  croi 

indexing.     For  in  ti >,  ii  John  Stone,  John  .lone    am 

Tom  Smith  all   have  tracts  of  land  shown  on  the  sunn 
plan   the   index   should  show   the  proper   plan  on   whicl 
ipi  ar  under  Jones,  Smith,  and  Stone,  all  referrin 
to  the    nine  plan  number.    A    ample  i  ard  is  show  a  Nere- 

V,  III,.      I    i 

\ie;  .iii i  :  '.hi     i.. i   improvemenl  of  the 

"i  »ill  be  web  omed. 
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By  Eveeett  X.  Bryan* 

The  eternal  question  with  engineer  and  contractor 
dike  is  '"What  will  it  cost?"  The  surest  answer  lies  in 
Ulata  collected  from  one's  own  past  experience ;  still  it  is 
-in] 'rising  1  dw  widely  one  must  search  to  find  any  con- 
-tnii  tion  work  being  executed  under  a  really  compre- 
>c  cost  system. 
The  cost-keeping  system  used  by  T.  K.  Beard,  con- 
tractor, Modesto,  Calif.,  is  original  and  efficient.  It  is 
the  result  of  several  years'  experiment,  selection  and  dis- 
card. It  accomplishes  a  twofold  purpose.  It  supplies 
(in  detail  a  record  of  the  cost  of  the  various  operations  at- 
tached to  each  piece  of  work.  Data  thus  obtained  are 
used  in  future  estimates,  and  at  the  same  time  supply 
in  excellent  detail,  and  right  up  to  date,  information  as 
to  the  progress  of  each  contract,  and  the  cost  of  all  oper- 
ations involved,  thus  making  possible  a  study  of  men  and 
method-  and  changes  in  plans  if  the  work  is  not  pro- 
gressing satisfactorily. 

The  means  of  accomplishing  these  ends  is  through  a 
system  of  weekly  reports.  The  execution  of  the  work  in- 
voked is  under  the  direction  of  the  engineering  depart- 
ment. The  head  of  that  department  assists  in  preparing 
pBtimates  for  bids  and  in  planning  plant  layouts,  etc.  He 
i-  therefore  familiar  with  all  details  of  the  contract  be- 
fore the  actual  work  starts,  and  while  the  estimate  is 
Iresh  in  mind  strikes  off  a  form  or  outline  and  forwards 
it  to  the  timekeeper  by  which  the  latter  may  group  all 
rpense  items  as  he  reports  them  in  the  weekly  report. 

This  form  shows  to  what  account  each  expense  item 
and  credit  should  be  charged.  It  is  an  analysis  of  the 
pork  to  be  carried  out  by  the  contractor  and  isolates  each 
individual  operation  involved.  Thus  for  example,  a  re- 
•eiit  contract  comprised  work  under  three  main  headings: 
(  I  )      Steam    Shovel    Excavation   of   Shall'    Rock 

(2)  Hand   Excavation  of  Hard  Basaltic  Rock 

(3)  Hydraulic  Excavation  of  Thin  Top  Layer  of 
[iravelly    Clay. 

The  work  under  each  of  these  main  headings  was  Eur- 
:her  subdivided  into  the  various  logical  parts  represent- 
ing the  more  elementary  opera)  ions.  The  value  of  a 
uiowledge  of  these  components  is  shown  by  the  manner 
if  preparing  the  bid  for  the  steam-shovel  excavation  job. 
I'he  total  eosl  of  this  work  was  Found  by  adding  the  costs 
if   i  he   inllnu  ing   minor  operations  : 

I.     I'lani   Delivery 


•Engineer  for  T.   K.   Beard,  c 
BHEET   PROM   THE   GBNER  \l 


.hi  i . 


toi       Modesto,    Calif. 


Superintendence 
Breaking  Ground 
Machine  Mucking 

Transportation  of  Muck 
Dump  Expense 

Trestle    Erection 


WEEKLY  REPORT  OF  LABOR 
(Original  size  of  sheet,  8Jxl4) 


Week  ending  Julj 

12,  1913 

Camp  No.  12 

Division 

Rate 

per      S    M    T   W    T    F    S  Tota 

Totals 

Day 

Days 

Amount 

Labor 

STEAM-SHOVEL    EXCAVATION  ACCOUNT  (Cont'd.) 

$1343.12 

t.  Machine  mucking 

Pay  Roll  For'd 

A.  Operation 

1.  Leverman.. .  . 

$6.66  0B    1      1      1      1      1      1 

6s 

•S43  29 

2.  Craneman    .  . 

5.12  0°    1      1      1      1      1      1 

6° 

33  2S 

3.  Fireman . . . 

3.78  0°   1      1      I      1      1      1 

6° 

22  68 

4-  Pitmen 

2.50  0°  4     4e  5     5     5     3 

26° 

66  25 

5.  Shovel  rental. 

15.00  0°   1      1      1      1      1      1 

6° 

90  00 

B.  Supply  expenst 

1.  Fuel  oil 

15  75  drums  @  84.00 

03  00 

2.  Car  oil 

5.0    gal.        («    25c 

1  25 

3.  Waste 

4.0    lb.          («    12c 

.48 

C.  Repairs  and  extras 

1.  Blacksmith... 

t   00                      1                  0s 

l8 

7  20 

2.  Mechanic.    . 

3 .  50                      11 

7.00 

3.  B.S.  coal 

.05  ton  @   $26  25 

1  31 

4.  Hoisting  chain 

243.36 

179.70 

j.  Transportation 

A.  Actual  transp.- 

-operation 

1 .  Dinkey  driver 

4.75  0°  2     2     2     2     2     2 

12 

57.00 

2.  Conductor. .  . 

2  75  0°   2     2     2     2     2     2 

12 

33  00 

3.  Car  dumpers. 

2.50  0°  6°   7     7  6'     7     7 

41 

in.'  .'.n 

4.   Dinkey  rent.. 

5.00  0°  2     2     2     2     2     2 

12 

60  00 

5.  Car  rent 

7.".  0°    IS  18  20  20  19  17 

112 

SI    IHI 

6    Track  rent..  . 

2.50  0°  1     1     1     1     1      1 

6 

15  "i 

7.  Coal 

7   14  tons  (a.  $14.25 

101   75 

8.  Engine  oil 

2.0  gal.  @  25c. 

.50 

B.   Maintenance 

1.  Track  foreman 

3.00  0°    1      1      1      1      1      0'' 

5" 

10  .ill 

2.  Trackmen.. . . 

2.50  0"   2     2     7     ."»     .".      2 

23 

.-,7  50 

3.   Blacksmith.  . 

4.00  0°                      11     0- 

2- 

8.80 

.'7.'.  30 

$1798.12 

Pay  roll  for'd. 

WEEKLY  COST  SHEET 

(Original  size,  5x8  in 

) 

Contract  No.  9 

Week     en 

ding     I 

S      12,     I'M:, 

1.  Account  Steam-shovel  excavation 

-'-'  s  '•» Cubic  yards  progress  to  date 

$11,252.40 Total  expense  to  date 

W    192 Cost  per  cubic  yard  to  date 

S°  312  Cost  per  cubic  yard  this  week 

2.  Account    Drilling  for  Bteam-shovel  excavation 

23, 132  fin.ft.  Progress  to  date 

$1671.35 Total  expense  to  date 

SO  1171  lin.ft Cost  to  date 

$0,007,  lin. ft  Cost  this  week 

3.  Account     Bl:t-tirur  tor  -i -~h..\  ,1  ix.-:i\ation 

25,9  Hi  »  Cubic  yards  progress  to  date 

$1305.99  Total  expense  to  date 

$0  050    Cost  per  cubic  yard  to  date 

$0.046 Cost  per  cubic  yard  this  w  eek 

4.  Account     Trestle  erect i,, ii 

13.3  M    it    1.  in  Progress  to  date 

$1526  00  Total  expense  to  date 

25  M    II    l>  m  Cost  to  dale 

I' ileted  Cost  this  week 

5.  Account 

( tabic  yards  progress  to  date 
Total  expense  to  date 
Cost  per  cubic  yard  to  date 
Cost  per  cubic  yard  this  week 


ST    HOOK    MA  1)10    UP    FROM    WI010K1.Y    KIOl'oRT   OF   CONTRACT   SUPERINTENDENTS 

Small  upper  figures  In  columns  denote  ousts  per  cubic  yard 
(Original  Bise  ol  book.  12x24  In.) 


Description  ol  work     Ci I  excavatio 

...line  Cu 

No         L913  8to    to    I  '  .1 

1  \l  . 

2  May     ii 
8     .in... 

i       June     ii    il i. 


STEAM-SHOVE]     EXCA\  \T1<>\ 

ft.  baa     '  ....    lop    ....  ,  ■  ...ii..  .;..  j  li  ■ 

1 1 . .  .  i 
Plant     Sup.. rni-       mt-      Machine    I  >  u 

delivery  tendence i , 

17:1   12 


l  lump 
expense 


862  85 

l'i  ,    i.: 
120 
87  20 

.....    i  , 
392  07 


078 

12  70 


07  ;i7 
i 

i... 


Work  for     Gordo 

Vii  . 

131 


COST  SHI  i   I 
Land  Co.,    bj     contract     No. 


I7:t  12 
362  :(."> 




10  »:tio   17 
1301  *693 

i.7    17     333   28     l.'.s. 

18   I-      117.  70      762    II 
392  07 


i.l  water  SUpplj 


91.1  6022,81  i    17  Grand  totals 

(il7  II  .      .  poi  cu  \.l 


Blanks  Used  in    i  Contb  iotor's  <  iosTa  Keeping  System 

(Black-faoe  type  Indicates  printed  matter.) 
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s.  Riprapping  Sides  of  Embankment  Made  with 
Shovel  Muck 

9.  Deepening  18  in.  the  Canal  from  Whose  Sides 
Shovel  \Yas  Excavating. 

10.  Miscellaneous  Expense. 

This  subdivision  is  very  different  from  the  conven- 
tional analysis  of  costs  whose  subdivisions  arc  "Labor, 
Machine  Rental,  Fuel,  etc."  The  present  method  makes 
each  of  the  elementary  operations  involved  an  account 
by  itself,  and  the  data  for  it  are  complete.  It  would  be 
difficult  to  imagine  two  piece*  of  steam-shovel  work  so 
dissimilar  that  the  data  from  some  of  the  divisions  of  one 
could  not  be  used  in  estimating  upon  the  other.  In  very 
hard  rock  the  cost  lor  "breaking  ground"  will  run  high, 
and  in  all  probability  the  cost  of  other  operations  will 
increase  slightly,  due  to  the  decreased  yardage  excavated 
per  shift.  But  a  small  experience  should  teach  anyone 
quickly  the  possible  yardage  for  any  particular  size  shovel 
in  the  various  classes  of  material,  if  the  shovel  is  free  to 
work  out  its  capacity  without  being  limited  by  other 
operations  involved. 

In  regard  to  ''Riprapping"  and  "Deepening  Canal": 
the  former  covers  the  expense  involved  in  riprapping  with 
the  larger  rock  from  the  shovel  muck,  the  slopes  of  the 
fill  into  which  the  muck  was  wasted ;  the  latter  covers  a 
portion  of  the  expense  involved  in  lowering  some  12  to 
18  in.  the  old  bottom  of  the  canal  from  the  side  bank 
of  which  the  shovel  was  excavating.  This  material  had  to 
be  drilled,  blasted,  and  finally  mucked  by  the  shovel,  and 
all  these  operations  were  properly  charged  to  the  ordin- 
ary operations  of  "breaking  ground"  and  "machine  muck- 
ing." But  about  one-half  the  total  of  this  bottom  yard- 
age had  to  be  hand  mucked  and  piled  up  on  the  center 
line  of  the  old  canal  section  to  allow  the  passage  of  trains 
and  to  act  as  a  wall  in  preventing  slides  from  covering 
the  track  when  the  bank  was  blasted.  This  hand  muck- 
ing was  unusual  and  in  no  way  productive  of  progress; 
it  was  therefore  deemed  advisable  to  create  a  subdivision 
for  it,  which  would  make  it  possible  to  always  eliminate 
that  expense  from  the  data  in   figuring  new  work. 

That  idea  is  characteristic  of  the  whole  scheme  of 
analysis  and  subdivision  of  costs,  i.e.,  to  so  separate  and 
distinguish  each  minor  operation  involved  in  a  piece  of 
work  as  to  make  the  data  upon  it  complete.  Everyone 
knows  how  infrequently  one  finds  a  second  piece  of 
rock  work,  dirt  work,  concreting,  or  even  bridge  work 
which  ie  exactlj  like  an  earlier  job.  This  argument  is 
often  used  against  the  keeping  of  cost  data  al  all.     But 

with  recorde  segregated  as  outlined  above,  then'  n I  be 

do  serious  handicap  in  estimating.  One  can  go  to  two 
or  three  (or  more)  previous  contracts  and  pick  from  each 
rock  work,  dirt  work,  coucreting,  or  even  bridge  work 
for  instance,  data  on  minor  operations,  such  as  drilling, 
shooting  "i  transportation,  might  be  borrowed  from  the 
team-shovel  records  and  applied  to  work  as  dissimilar 
i    cai  and  trap  or  team  work. 

P.ut  the  Bcheme  of  subdivision  does  qo<  stop  al  naming 

and   making   complete  the  data    for   the   various   minor 

operations.     The       in    again     ubdivided   into  mure  ele 

mentary  operations   where  such   subdivisions   may  seem 

l)i 1 1 -  the  subdivision  of  the  mam  minor  oper 

.    named   would  grive  the  total  coal   and   the 

pex  cubic  yard  ol  era  I  ing   the  trestle  from  which 

deposited   in   the   All.     Bu1 

tins  would  be  of  little  value  in  checking  up  the  efficiency 


of  the  carpenter  force  in  erecting  the  trestle  or  in  esti- 
mating the  cost  of  another  trestle.  To  be  useful  the 
records  must  show  cost  in  terms  of  thousand  feet  board 
measure  of  lumber  placed.  Trestle  erection  expense 
items  are  therefore  kept  in  a  separate  account  besides 
being  included  in  the  steam-shovel  excavation  account, 
and  the  following  subdivision  of  items  made: 
7".     Trestle  Erection 

(A)  Mucking  for  Foundations 

(B)  Carpentry 

(C)  Materials 

and  the  account  shows  costs  in  terms  of  thousand  feet 
board  measure  placed. 

Similarly  in  the  matter  of  drilling,  it  is  not  sufficient 
to  know  costs  in  terms  of  cubic  yards  drilled  as  would  be 
shown  in  the  steam-shovel  excavation  account.  One  foot 
of  hole  may  break  a  fraction  of  a  cubic  yard  or  many 
cubic  yards  and  drilling  costs  vary  as  the  length  of  the 
hole  drilled.  To  be  useful,  therefore,  drilling  records 
must  be  in  terms  of  lineal  feet  of  hole  drilled  and,  accord- 
ingly, a  separate  individual  account  is  run  for  drilling 
outside  the  steam-shovel  excavation  account — one  with 
its  own  subdivisions  and  showing  costs  in  terms  of  lineal 
feet  of  hole. 

Also  in  many  other  operations,  e.g.,  "Transportation," 
the  policy  is  pursued  of  encouraging  the  grouping  of 
items  on  the  report.  Transportation  is  divided  into 
operation  expense  and  maintenance  expense.  No  addition- 
al effort  attaches  to  making  such  segregations  and  it  ac- 
complishes the  twofold  purpose  of  teaching  the  timekeeper 
to  scrutinize  and  classify  each  item  of  expense  closely,  and 
makes  the  report  read  so  plainly  of  the  work  as  it  pro- 
gresses that  frequent  trips  to  the  ground  itself  for  in- 
formation are  unnecessary. 

Besides  the  various  income  accounts  there  will  always 
be  connected  with  a  piece  of  work  certain  non-income 
accounts,  by  which  are  meant  accounts  taking  care  of 
expense  items  which  are  not  directly  productive  of  prog- 
ress. The  following  four  non-income  accounts  are  gen- 
erally absolutely  necessary. 

( 1  )  A  Kitchen  Account,  to  which  is  charged  the  cook 
and  his  helpers'  expense  anil  the  supplies,  and  winch 
should  balance  by  credits  from  meals  furnished. 

(2)  A  Stock  Account,  to  which  is  charged  corral- 
boss,  hay,  grain,  shoeing  and  other  slock  expense,  and 
which   should    balance   by  credits  from  stock  rental. 

(.'J)  A  General  Hauling  Account,  to  which  is  charged 
the  hauling  of  commissary  and  camp  supplies  and  stock 
supplies,  e.g.,  cement,  steel,  lumber,  etc,  and  which 
should  balance  by  credits  from  proper  additional  charges 
made    for   the   materials   when   actually    used. 

I  I  )  A  (amp  Equipment  Account,  to  which  is  charged 
the  expense  of  erecting  ami  maintaining  the  camp,  its 
water  supply,  etc..  ami   which   musl   remain  unbalanced 

unless  credited  at  the  end  of  the  job  with  (be  accommo- 
dation of  the  maximum  number  of  men  cared  for  by  it, 

or  unless  prorated  and  charged  by  transfer  to  the  mis- 
cellaneous expense  item  of  llic  \anoiis  income  accounts. 

Experience  has  taught  so  far  thai  it  i>  best  not  to  at- 
tempt io  make  complete  reports  of  the  non-income  ac- 
counts on  the  weekl]  reports  but  to  insist  on  the  time- 
keeper running  Beparate  accounts  tor  each  at  the  camp. 
It    I   desired  I"  confuse  the  weekly   reports,  which  are 

mere  summaries,  with  a  mas,--  of  commissary  detail.  Ac- 
cordingly, for  the  non-income  accounts  only  the  stale- 
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ts  of  labor  expense  are  included  :  and  in  the  matter 
income  accounts,  while  the  materials  expense  is 
I  included,  only  the  labor  expense  is  extended  forward 
i)  the  totals  column.  This  makes  it  possible  to  check 
ijthe  monthly- pay  roll  by  merely  adding  up  the  exten- 
is  made  for  labor  into  the  totals  columns  of  the  weekly 
■eorts. 

lach  contract  superintendent  is  supplied  with  the 
wjsssary  engineering  assistance  to  set  grade  and  align- 
mat  stakes,  assist  in  plant  layouts,  and  to  report  weekly 
ess  for  all  departments  of  the  work.  This  prog- 
m  is  incorporated  in  the  weekly  report  before  mailing 
tithe  central  office. 

{ft.t   the   central   office   these    camp    weeklies    pass   first 
plough  the  hands  of  the  chief  engineer  for  a  cursory  ex- 
i  mation    to    determine    if    proper    classifications    have 
In  observed  and  to  note  any  queries  or  remarks,  for 
q.'stions  concerning    charges    and    credits    often    arise. 
ley  are  then  turned   over  to  a   clerk   who  works  them 
I  and  enters  them  into  the  ""cost  book."     In  this  "cost 
l>k"  there  is  a  separate  sheet  for  each  account,  and  it  is 
t  ruled  that  the  data  of  each  week  are  placed  on  a  sep- 
lite  line,  with  the  figures  for  date,  report  number,  prog- 
Is,  and  expense  for  the  various  operations,  each  in  a 
lumn  by  itself  with  proper  heading.     Then  there  is  a 
ftal   total    column    in    which    is   entered    the    combined 
c>t  of  all  the  operations.     These  figures,  showing  in  the 
floper  column  the   cost   for  each   operation  and  in  the 
jial  column  the  combined  cost  of  all  operations,  are  made 
ijj  black  ink.  and  over  them  in  small  red  figures  is  set 
djwn  the  cost  per  cubic  yard,  or  other  unit  cost  as  the 
se  may  be.      (See  the  sample  cost  sheet.) 
The  clerk  also  makes  out  a  "Weekly  Cost  Summary" 
lich  shows  for  each  of  the  accounts  the  total  expense 
date,  the  total  progress  to  date,  the  percentage  com- 
peted, the  average  unit  cost  to  date,  and  the  unit  cost 
I  the  work  done  the  preceding  week.     This  summary  is 
ade  on  a   regular  printed   form   in   triplicate  and  one 
py  turned  over  to   the  contractor  himself,  one  to  the 
neral   superintendent,    and    a    third    forwarded   to    the 
bract    superintendent. 

The  effort  connected  with  this  cost -data  work  is  not  so 
dious  or  .~o  expensive  as  one  might  suppose.  On  the 
nailer  contracts  the  superintendent  is  his  own  time- 
:eper  and  makes  out  his  own  reports.  On  the  slightly 
rger  contracts  the  superintendent  is  furnished  with  a 
mekeeper,  who  usually  has  had  some  slight  engineering 
tperieuce  and  who  will  be  able  in  measure  and  report 
'Ogress.  On  the  largest  contracts,  besides  the  time- 
eeper,  each  contract,  or  if  conveniently  located  each 
roup  of  contracts,  is  furnished  with  an  instrument-man 
impotent  to  set  grades,  cro — lection,  or  alignment 
•  akes,   measure   and    report    progress,  and   do   any  one  of 

he   many    little   things   which    require    some  enicii ri n l;- 

xperienoe  and  which  if  left  undone  will  cost  in  a  month's 
mic  much  more  than  the  instrument-man's  .salary. 
On  the  larger  concrete  work  an  inspector  is  sometimes 
laced  on  thai  particular  part  of  the  work.  He  takes 
atch  measurement-  "I  Hie  concrete  poured,  reports  daily 
lie  cement,  -ami.  gravel,  lumber,  steel  and  other  supplies 
ncl  the  labor  used,  so  thai  each  night  the  superintendent, 
vho  may  have  -pent  only  a  pari  or  none  of  the  day  on 
hilt   particular   part   of  the  work,   knows  exactly  what    his 

lay's  pour  has  cost.    The  advantages  of  such  knowledge 
s  not  imaginary.     In  several  apparently  trivial  matters 


many  months'  salary  have  been  saved.  The  reports, 
when  many  contracts  are  in  progress,  require  a  consid- 
erable portion  of  one  man's  time  for  supervision  only, 
a  man  who  can  be  on  the  ground  and  in  the  office  and  see 
to  it  that  proper  classifications  are  made  of  all  expense 
items  and  none  overlooked.  In  the  office,  one  clerk  will 
have  no  difficulty  in  taking  care  of  the  reports  from 
eight  or  ten  contracts  and  doing  much  other  work  be- 
sides, such  as  checking  pay  rolls,  etc. 

The  exact  value  of  the  cost  system  would  be  difficult  to 
determine  but  it  is  nevertheless  real.  To  know  at  all 
times  just  what  every  portion  of  the  work  is  costing  acts 
as  a  whip  all  along  the  line.  A  low  mark  in  cost  set  one 
week  encourages  the  contract  superintendent  to  hold  it 
there  continuously,  or  if  set  by  another  contract  super- 
intendent creates  a  spirit  of  healthy  rivalry.  If  costs  are 
running  high,  additional  efforts  are  made  to  reduce  them. 
The  general  superintendent  lends  his  aid  and  the  prob- 
lem i-  attacked  from  every  angle  until  either  a  reduction 
in  cost  is  accomplished  or  a  revision  of  ideas  thereon. 

m 
Roc&er    Suappoirlt    foir    ILower 

Teste 
By  Julian  ( '.  Smallwood* 

When  making  transverse  tests  on  specimens  of  rectan- 
gular section,  difficulty  is  encountered  if  the  lines  of  sup- 
port on  the  two  lower  bearings  are  uot  parallel.  Such  a 
condition,  which  result-  from  non-parallelism  or  warped 
shape  of  the  surfaces  of  the  test-piece,  necessitates  shim- 
ming, as  at  a.  between  the  bottom  surface  of  the  specimen 
and  one  or  both  of  the  bending  dies  B  B,  to  get  a  fair  bear- 


.  : 


mmm.    % 


■Bending  head  of  testing  machine  ■ 


\ 


Specimen 


K 


Rigid  Supports  (Uneven  Bearing) 


^^  -  — -j  '  ■'-.'; 

Rocking  Supports        ••'"- 

ing.  This  is  especially  troublesome  with  brittle  materials. 

Having  had  occasion  to  test  a  large  number  of  concrete 
building  blocks,  the  writer  devised  the  attachment  shown 
by  sketch.  This  not  only  adjusts  the  specimen  so  that  it 
bears  nicely  on  both  bending  dies  and  is  uniformly 
loaded,  but  it  spaces  the  specimen  so  that  the  load  is  ap- 
plied at  the  center  of  the  required  span. 

The  attachment  consist-  of  a  1 '  4 -in.  bar  planed  along 
its  length  so  a-  to  present  a  flat  surface  1  in.  wide.  At 
each  end,  opposite  the  Mat.  there  is  a  pair  of  t^-in.  dowels. 
beneath  which  a  saddle  is  thus  formed  upon  which  a 
bending  die  may  rock.  The  dies  were  clamped  together 
with  their  bottom  surfaces  in  contact,  and  a  Pj-in.  hole 
drilled  through  them  so  as  to  make  a  semicircular  slot 
in  cadi.  These  slots  tit  the  .-addles,  so  that  when  the  dies 
are  placed  on  the  attachment,  as  shown  in  the  sketch,  they 
will  assume  an]  position  necessary  to  make  full  contact 

with  the  bottom  surface  of  a  specimen  of  irregular  shape. 
The    dowel    on    the    under   side   of   the    attachment   1its 
into  a  hole  drilled   in   the  center  of  the  platform  of  the 
testing  machine,  thus  centering  the  dies. 

The  saddle  dowels   may  be  fitted   to  a   number  of  holes. 

in  the  top  of  the  attachment  to  provide  for  various  spans. 
•<;i?  Walnut  Ave.,  Syracuse,  N    v 
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wife  SfteeS  Coltuiffimiffis  suae 


By  Peter   B.    Sheridan* 

The  largest  building-  erected  in  Boston  during  the  last 
year  has  just  been  completed  ready  for  occupancy.  This 
is  the  10-story,  100x271-ft.  building  of  the  Paine  Furni- 
ture Co.,  St.  James  Ave.  and  Arlington  St.  The  archi- 
tects are  Densmore  &  Leclear,  Boston,  and  the  contrac- 
tors are  James  Stewart  &  Co.,  Inc.,  New  York.  The 
building  lias  steel  columns  fireproofed  with  concrete,  and 
reinforced-concrete  girderless  slab  floors,  except  that  the 
interior  columns  above  the  8th  floor  are  2-ft.  round  re- 
inforced-concrete   columns.      The    exterior    columns    are 


someters  were  kept  going  24  hr.     The  boiler-room  exca 
vation  was  taken  out  by  derrick-bucket. 

Piledriving  was  sublet  to  James  Scully  &  Co.,  win 
had  three  drivers  on  the  work.  About  5000  spruce  pilei 
were  driven  (with  bark  on),  up  to  30  ft.  deep,  tin 
mud  and  sand  to  hard  clay.  Each  pile  was  figured  safi 
for  10  tons;  the  last  three  penetrations  (2400-lb.  ham 
mer,  15-drop)  averaged  21,4  in.  In  a  test  of  a  25-i't.  pilJ 
the  day  after  driving,  two  blows  of  15  ft.  gave  no  penetra 
tion  whatever. 

While  excavation  and  piledriving  was  in  progress  { 
central  boiler  plant  was  installed  about  50  ft.  from  tin 
rear  of  the  building  to  supply  steam  for  derricks,  hoist, 
and  mixers,  and  a  small  sawmill  and  a  blacksmith's  sho] 
were  equipped.  Two  steel  derricks  with  95-ft.  mast  am 
85-ft.  boom  were  set  in  the  foundation  pit.  Outside  am 
opposite  the  derricks  two  concrete  mixers  were  set  up. 


Fig.  i.    Paine  Fubnitubj    Building,  Boston,  Reads   mm;  Erecting  Top  Story  (Sept.  2!).  1913). 


i   I'm, tin-   |(,  roof  level, 
columne  at  ihe  base  of 


B  1 1    ■ '  i  ion  )   En 

Shelf  and  stiffener  angles  on  th 
the  column  cap  support  i  he  floor. 
Tin-  bays   are  aboul    20   ft.  each   way.     The  columns 
onnei  ted  in  the  outer  bay  b)    l  In.  tie  rods  al  each 
floor.    The  floors  are  8-in.  slabs  with  multiple-waj   rein 

fori  em<  nt,  the   rods  being   benl   u] ar  i  be  coin to 

beai   reinforcement.     The  i i     mainly  pile 

footin  j  upport  ing  independent  piers,  bul  a  group  of  l  I 
column  (out  of  the  total  of  91)  res!  -  on  b  reinfon  ed 
i  oncrcte    lab  or  mat    upported  l>\    ome  900  pili       ; , 

Thi  egai       ork  Jan.  4,  1913.      i.  No.  0 

indled  the   13  fl ,  i  ellar  exi  avation 

i  ;ii   the  deeper  b  om     The  dirl   ■■  b     b  amed 

in      i  M  H.  h    water    WB      »l  ni<  I..     

of  it  from  mi  underground    tream,  and  al  time    the  pul- 

I  >l    I.N 


Placing  the  footing  forms  began  as  soon  as  some  of  the 
pile  foundations  were  ready  and  cul  oil.  The  footing 
Eorms  were  made  so  that  they  could  later  be  u^d  as  sides 
of  spandrel  beams,  which  were  of  aboul  the  same  depth 
as  Ihe  footings;  the  material  of  the  basement  wall  forma 
was  similarly   \\**'i\   for   the  spandrel   beams.     The   foofc 

ba  ■  mm  nl    ll -girders   ( ler  walls)   ami   floor  slab 

(I    in.,  ler  the  waterproofing)    were  all   concreted   b| 


the    derricks,    using    ;: ,  yd.    bui 
i  i  ripped   a    day   after   pouring. 

I red    in   sections,    the    reinforc 

■  mil  inuous. 

The  entire  basement 
paper  ami  tar  pitch  ove 

oi  the  il Where  tli 

watei  pi  ooMng  h  b    proti 

OVei     win'  h    iniol  her    hi 

The  n  hole    Hthe  e  oi  tl 


kels.  Poolings      Were 

The     mill     footing    was 
'ineni.    however,    being 


r  was  waterproofed  with  tai 
'l  the  boi torn  slab 
ere  in  be  set,  the 
plate  I  fl.  squarJ 
iflng  w  ,'i  i  plai  ed. 
wa    covered  wita 


■  the  foot ; 

•  column  bases 
ted  bj  acopp. 
ii  ni  waterpi 
e  waterproofiu 
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Fig.   ■!-     Progressive   Floor  Work 
Column-Cap    Mold   and    Floor    Forms   Ready   to   Place 
Slab   Reinfon  ement 

1  in.  nf  l  :  ~i  grout,  mi  which  the  column  bases  were  set 
■iron   for  exterior,  6-in.  steel  slabs  for  interior  col- 
umn- i. 

The  concreting  derricks  sel   the  column  bases  ami  the 
sections  of  the  columns.    The  lower  sections  of  the 
interior  columns  wire  two  stories  high,  while  the  exter- 
ior columns  extended  only  to  the  firs!  floor.    Above  this, 
however,   all    columns   were    in    two-story    lengths,   thus 
breaking  joint.-.     All  columns  were  wrapped  with  %-in. 
spaced  1'.'  in.,  tied  to  lour  %-in.  Longitudinal  rods, 
nd  [or  the  concrete  fireproofing. 
A   set   of   forme    for   a   complete   floor   together   with 
shoring  frames   (bucks)    had   already  been   made,   ready 
to  place.  The  work  of  laying  tie1  forms  was  carried  on  in 
:i  systematic  way;  the  bucks  and  column-head  tonus   (8 
ft.  square,  made  in  two  pieces  to  facilitate  placing  around 
columns,  ami    with   a    li-fl.    hole    for   the   cap    form)    were 
placed   in  position  bj   a  gang  of  carpenters  fouT  or  five 

Ivance  of  the  gang   placing  the    IxlO-ft.   floor 

panels  and  the  spandrel-beam  and  exterior-column  forms. 
The  forms  for  incasing  the  interior  columns  were  gal- 
d  iron  2  ft.  diameter  and  were  placed  as  the  floor- 
form  work  progressed.  A  galvanized  cap  form  was 
placed  in  the  6-ft.  hole  from  above,  this  form  tapering 
<lo\\  o  to  i  he  i  oluinii  form. 
The  same  forms  and   bucks  were  used   from  the 

tl h  nth  I'm  little  patching,  greal  care  I >« ■  i n lt 

token  in  the  stripping  and  handling.     The  form-  when 

loosem  ii   concrete  w  ere  dn  i  opes  a  few 

om  the  ceiling  and  lowered  to  the  floor,  from  where 


Fig.  4.     Slab  Reinforcement  Ready  for  Concrete 

Figs.   2-4.     Three  Views  of   Fi.oou  Work   in  Paine 
Furniture  Building 

they  were  hoisted  through  the  elevator  openings  by  Chi- 
cago booms  on  the  concrete  hoists  to  the  floor  above. 
The  reinforcing  steel  was  also  hoisted  by  the  Chicago 
booms.  The  rods  in  the  diagonal  band,  which  were  bent 
up  near  the  cap,  were  laid  straight  and  later  bent  up 
by  a  double  hickey,  a  two-prong  bending  lever,  this  being 
a  quicker  way  than  to  bend  them  on  the  bench.  The 
two  inner  rods  of  each  hand  were  bent  halfwaj  around 
the  columns  and  continued  on  b'1-.  ft.  beyond. 

The  columns  were  filled  at  least  6  hr.  before  concret- 
ing the  floor,  to  give  time  for  shrinkage.  All  concrete 
was  placed  with  Ransome  buggies,  as  spouting  or  dinting 
of  concrete  was  not  allowed.  Two  concrete  hoists  were 
used,  each  averaging  a  bucket  a  minute.  When  a  Hoot- 
was  just  starting,  runways  were  laid  on  the  bucks 
farther  hoist.  Floors  were  stripped  about  18  hr.  after 
concreting,  and  the  floor  then  properly  shored,  the  shor- 
ing being  left  in  place  two  wi 

All  concrete    was    1:".':  I    mixture,    using    Dragon   ce- 
ment. Plum  Island  sand,  and  trap  rock. 

Good  speed  was  attained  in  the  floor  work  toward  the 
end.     The  last  four  floors  were  done  in  32  days. 

The  carpenters  placing  form  work  were  kept  at  least 

tin' lays  in  advance  of  the  reinforcing-steel  men.  and 

the}  in  turn  kept  three  day-  in  advance  of  the  concrete 
gang. 

At  floors  where  the  interior  Columns  Were  colli:, 
the  columns  were  placed  before  any  bucks  were  set.  bul 
the  exterior  columns  were  generally  placed  after.  All 
the  column-  were  hoisted  and  placed  bj  breasi  derricks. 
They  were  plumbed  and  kepi  plumb  by  turnbuckles  and 
wood  trusses  (see  Fig.  1)  till  after  concreting.  Particu- 
lar care  was  taken  with  the  exterior  columns  to  prevenl 
them  from  leaning  out.  a-  ii  was  a  very  easy  matter  for 
a  column  to  lean  out  two  or  three  inches  at  (he  top,  and 
should  tin-  occur  great  trouble  would  I.e  encountered  with 
the  faic  brick  and  terra  cotta,  which,  of  course,  must 
i  ied  up  plumb. 

'I'1"'  basemenl  top  tl •  i  8  in.)  was  laid  afti 

-trui  lion  had  real  led  aliout  the  -ixth  floor,  this  work  ami 
almo-t  all  interior  brickwork  being  held  for  rainy  days. 
The  setting  oi  limestone  was  commenced  after  the  fourth 
floor  was  iv.  masons  at  fir.-t  working  on  a  pole 

!.  When  the  sixth  floor  was  n  a<  bed  in  the  con- 
struction, a  "Perfect"  safety  scaffold  was  placed,  this 
being  suspended  from  U.eani-  extending  from  the  -ixth 
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floor  over  the  spandrel  beams  and  fastened  on  the  inside 
by  U-bolts  extending  through  the  concrete  floor  and  over 
the  I-beams.  By  the  time  the  tenth  floor  was  reached  in 
the  construction,  the  terra  cotta  and  face  brick  had  been 
set  to  the  sixth  floor;  the  I-beams  were  then  extended 
from  the  tenth  floor.  When  the  masons  reached  this 
point,  a  «ood  scaffold  was  built  on  top  of  the  I-beams 
to  finish  the  terra  cotta  cornice. 

All  material  for  masons  was  hoisted  by  two  brick 
hoists  placed  in  the  passenger-elevator  shaft  in  the  cen- 
ter of  the  building.  The  required  terra  cotta  for  spandrel 
beams  and  brick  lor  piers  was  always  hoisted  and  placed 
on  the  two  floors  above  where  the  masons  were  working, 
so  that  when  the  masons  advanced  to  a  floor  they  never 
had  to  wait  for  material. 

The  terra  cotta  for  spandrel  beams  was  supported  by 
an  angle  fastened  to  bolts  at  the  bottom  of  the  beam, 
these  bolts  and  also  anchors  for  the  terra  cotta  having 
been  placed  in  the  forms  before  concreting.  Angles  fast- 
ened  to  columns  supported  the  face  brick  from  floor  to 
floor. 

The  structural  part  of  the  building  was  completed  in 
the  fall,  1913,  and  by  Dec.  1?  the  building  was  practic- 
ally finished  except  for  some  interior-equipment  items. 


In  fieldwork  it  is  necessary  to  compute  long  chords 
where  no  trigonometrical  tables  are  available,  and  thus 
delay  is  caused,  or  else  a  series  of  smaller  chords  must 
be  used,  increasing  the  liability  of  error  both  as  to  dis- 
tance and  to  line. 

The   following   short-cut,    while    approximate,    is    cer- 
tainly of  sufficient  exactness  for  all  kinds  of  fieldwork. 
Ld 

8  =  length  of  arc  to  be  measured ; 
R  =  radius  of  curve ; 
C  =  long  chord  ; 

a  =  angle   subtended    by   arc   8,  in   circular  meas- 
ure. 
Then 

8 

a  =  — ,  and 

/,' 


C  =  2  R 


S 

■'.  R 


The  expansion  of  the  sine  may  be  put 

QJ»         <!■'■ 
8 1  ii   ii    =   a  . ,  ,  +  ,  , 

•  i  '       5  1 

a    rapidly  converging  -cue-    for   values  of  a   less  than 
unity  (a  expressed  in  circular  measure).     Hence, 

0      *R[A     :':(■'/■■) 
the  error  involved  in  omitting  the  third  term  hem;; 


•*A(A)" 


Rewriting  thi  for  C,  we  "I  tain 

8» 


or  the  chord-length  is  found  by  subtracting  from  the  air- 
length  the  quantity 

8* 
MR* 

The  error  in  the  approximation  to  the  third  place  maj 
be  estimated  by  taking  the  extreme  case  of  8  =  R,  when 

it.  is 

R 

1920 

Table  I,  herewith,  gives  the  corrections  to  be  applied 
to  the  arc  lengths  to  get  the  chords,  for  radii  from  1-Vt 
to  2000  ft.,  and  arcs  from  25  to  120  ft. 

In  railroad  work,  S  is  usually  expressed  as  so  many 
stations  and  a  plus.     To  get  the  S  of  the  formula  multi- 
ply the  length  in  stations  by  100 
Let 

n.=  length  of  arc  expressed  in  stationing; 
D  =  degree  of  curve. 
Then,  since  D  is   the   central  angle   corresponding  to  a 
100-ft.  arc,  the  correction    (difference  between  arc  and 
chord)  becomes: 

24 


:w 


if  D  is  expressed  in  radians, 
correction  becomes 


If  D  is  given  in  degrees  the 


the  result  being  expressed  in  feet. 
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CORRECTIONS  FOR  CHORDS,  WHEN  ARCS  ARE  GIVEN 

IN  FEET 


R 
150 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
450 
475 
500 
550 

600 

650 

71M. 
750 
800 
850 
050 
1000 
1500 
2IIIHI 


25 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0  01 
0  01 
0  01 


30 
0.05 
0.04 
0.03 
0  02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0  01 
0.01 
0  01 

II  III 

0.01 


40 
0.12 
0.09 
0.07 
0.05 
0.04 
0.04 
0.03 
0.03 
0  02 
0  02 
0  02 
0.01 
0.01 
0  01 
0  01 
0  01 
0.01 
0.01 
0.01 
0  01 


50 
0.23 
0  17 
0.13 
0.10 
0.08 
0.07 
0.06 
0.05 
0.04 
0  04 
0  03 
0.03 
0  03 
0 .  02 
0.02 
0 .  02 
0.01 
0  01 
0.01 
0.01 
0  01 
0.01 
0.01 
0.1)1 


60 
0.40 
0.29 
0  23 
0.18 
0.14 
0.12 
0.10 
0.09 
0  07 
0  06 
0.06 
0.05 
0  05 
0.04 
0  04 
0.03 
0.08 
0.02 
0.02 
0.01 

(I  (II 
I)  III 

0  01 
0  01 


70 
0  63 
0.47 
0.36 
0.28 
0.21 
0  19 
0  16 
O  14 
0.12 
0  10 

II     llll 

0 .  08 
0.07 
II  (16 
II  in, 
0  05 
0.04 
0  03 
0  03 
ll  03 
O  02 
0 .  02 
0  02 
0.01 
0.01 


II  06 
(l  05 
0.04 
0  04 
0  04 
0.03 


o  08 
0.07 
0  08 

0.05 
O  05 
0.04 


0  02  0.04 

0  02  0  03 

0.01  0.01 

0  01  0.01 


100 
1.85 
1.36 
1.04 
0.82 
0.67 
0  55 
ii  Ii. 
0  39 
0.34 
(I  30 
o  26 
0  23 
0  21 
0.18 
0.17 
0.14 
0.12 
0.10 
0.09 
0  07 
0.07 
0  06 
0.05 
0.05 
0.02 
0.01 


110 
2.46 
1.81 
1.39 
1.09 
0.89 
0  73 
0  61 
0.52 
0.45 
0  39 
0  35 
0.31 
0.27 
0.25 
0.22 
0.18 
0.15 
0.13 
0.11 
0.10 
0.09 
ll  us 
0.06 
0.07 
0.03 
0.01 


1  42 

I  15 
0  95 
0  80 

II  lis 
0.59 
0.51 
0.45 
0  40 
0.36 
0  32 
0  29 
0  24 
0  20 
0  17 
0  15 
0  18 
0.11 
0  10 
0.09 
0  OS 
ll  03 
0  02 


11  II:, 

S  -  Arc 
Tabular 


ubtractod  from  arc  IniKtli  Riven  r-hunl,  i 


COUUECTIONS  FOR  CHORDS,  WHEN  ARCS  ARE  GIVEN 
IN   100-FT.  UNITS 


R 

2292 
2890 
2494 
2807 

27311 
2865 

8188 
8580 
4110 
1780 
8780 
718 1 1 
9850 


0      8 


•i  /; 


Dm, 

li„.l, 


1.0 
0.008 
O  007 
II  (K17 
ii  008 
o  008 
(i  our, 
(i  inn 
o  008 

(I   1X12 
0  002 

ll  mil 

II   IKII 
0   1NHI 

i f  ourva 


l  ,'. 

: 

0.02 
0  02 
ii  02 
o  02 

0   111' 

o  in 
ii  in 
o  in 

II    01 


2  8 

:i  o 

8  5 

1  0 

l  8 

B  o 

II    12 

ii  22 

0  :n 

0.81 

0.72 

ii  'in 

0   11 

o  20 

o  81 

II    17 

0.67 

0  112 

o   1 1 

0   18 

o  29 

o  48 

0.61 

ii  84 

0    10 

0    17 

o  26 

(I  311 

0.50 

0  77 

ii  cm 

ii  18 

ii  24 

ii  80 

0  51 

0  70 

o  08 

ii   1 1 

o  22 

o  88 

II    10 

o  84 

0  oi, 

0    11 

0    18 

o  26 

ii  88 

o  81 

n  08 

ii  09 

0  ll 

0  21 

o  80 

ii   n 

0  in 

0   07 

ii  11 

0   16 

0  '.M 

ii  :il 

0  08 

n  08 

II    IIS 

o  12 

0.17 

o  28 

o  02 

o  08 

ii  05 

0   OK 

II   12 

0   16 

ii  in 

it  02 

o  08 

0   05 

0.07 

ll    11 

0   III 

n  in 

o  02 

ii  08 

o  oi 

Q  06 
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Table  II  gives  the  corrections  for  flat  curves  with  long 
chords,  according  to  this  equation. 

The  corrections  of  Table  II  (as  well  as  those  of  Table 
1)  are  to  be-applied  to  the  true  arc  length,  which  is  the 
:i-i-  of  measurement  when  laying  out  the  fieldwork  from 
drawn  plans.  However,  where  the  100-ft.  chord  is 
used  as  a  unit  of  arc-length,  the  corrections  will  be  slight- 
ly less.  Obviously,  the  correction  for  n  =  1  should  be 
izero.  For  any  other  value  of  >>.  reduce  the  figure  given 
in  Table  II  as  follows:  Take  the  tabular  figure  for  n  = 
1.  corresponding  to  the  D  or  R  of  the  particular  case,  and 
multiply  it  by  the  actual  /( :  subtract  the  product  from  the 
tabular  value  given  in  the  proper  n  column.  To  facilitate 
making  this  reduction,  the  correction  in  the  "n  =  1"  col- 
umn is  given  to  the  third  place. 

The  third  term  in  the  expansion  is 

R    {S* 
1920  (i?5 

If  this  is  equated  to  0.01  ft  (as  close  as  the  table  is  com- 
puted) we  get  S  =  1.8  R*.  For  values  of  S  greater  than 
this  a  correction  must  be  applied.  On  applying  this  to 
Tables  I  and  II,  it  will  be  found  that  only  the  four  upper 
right-hand  figures  of  Table  I  are  affected ;  i.e.,  except  for 
the  values  for  R  =  150  to  175,  S  =  110  to  120,  all  val- 
ues in  both  tables  are  correct  to  0.01  ft. 

The  method  given  in  this  article  is  time-saving  even 
where  trigonometric  functions  are  bandy,  since  the  cor- 
rection may  be  obtained  in  a  single  process,  by  slide-rule, 
as  against  the  multiple  process  when  tables  are  used. 


FSoataini^  (Gaitte  Sos*  FeiastocK 


eiraainigs 

A  Moating  gate  or  bulkhead  for  use  in  a  hydraulic 
bower  plant  is  shown  in  the  drawing  herewith,  from  F. 
H.   Barrett,   Parr.  S.  ('.      It   is  a  solid   timber  gate   pad. 


16  in.  thick,  tied  and  stiffened  by  four  10-in.  I-beams  on 
the  back  and  two  jamb-pieces  12x16  on  the  face.  The 
latter  are  faced  with  burlap  to  a  thickness  of  3  in.,  which 
pads  make  tight  contact  with  the  wall  or  pier  around  the 
gate  opening,  when  the  gate  is  in  use.  A  bottom  seal  of 
cement  bags  or  the  like  may  be  used.  To  assist  in  hand- 
ling the  gate,  a  shelf  or  rack  is  built  out  on  the  outer 
face,  near  the  foot.  Ballast  placed  on  this  rack  sinks 
the  gate  and  holds  it  down  when  in  place. 

A  pipe  with  10-in.  valve  passes  through  the  gate  near 
midheight.  This  valve  would  be  open  while  the  gate  is 
being  adjusted. 

Attachment  for  lateral  stays  is  provided  near  top 
ami  bottom  of  the  two  outer  I-beams,  giving  a  means 
for  holding  the  gate  securely  in  place. 

The  gate  worked  well  in  30  ft.  of  water.  It  is  a  bandy 
thing  to  have  around  any  hydraulic  plant,  especially 
where  there  is  no  provision  for  stoplogs. 


Vertical   Section 

Floatixo  Gate  fob  Penstock  Openings 


Puaffimptiagfj,  H©  IL^y  Pip© 
airs  Q'iiflacMs.minidl 

In  the  construction  of  a  recent  addition  to  the  water- 
supply  of  Battle  Creek.  Mich.,  pipes  were  laid  in  water- 
bearing quicksand  by  the  aid  of  adjacent  drainage  wells 
driven  below  the  bottom  of  the  pipe  trench  which  was 
then  kept  comparatively  dry  by  pumping  from  the  wells. 
The  method  was  described  by  W.  W.  Brigden,  Engineer 
and  Superintendent  of  the  Department  of  Public  Works. 
of  the  City  of  Battle  Creek,  before  the  annual  meeting 
of  the  Michigan  Engineering  Society  m  January,  191  I. 

The  pipes  were  15  and  18-in.  diameter  and  were  laid 
in  trenches  from  3  to  -I  ft.  wide  ami  from  12  to  is  ft. 
deep  through  an  extremely  water-bearing  quicksand.  The 
pipe  line  was  part  of  a  water-supply  system  leading  water 
from  artesian  wells  to  a  basin  underneath  the  pumping 
station.  The  trenches  were  sheeted  with  2xl0-in.  planks 
14  ft.  hum.  and  3x8-in.  rangers,  and  where  the  depth 
went  below  11  ft..  1-in.  triple-lap  Wakefield  piling 
was  used.  Quicksand  was  found  from  1  to  :!  ft.  below 
the  surface,  and  in  most  cases  extended  to  the  bottom  of 
the  trench.  In  the  places  where  it  did  not  reach  the 
bottom  of  the  trench  a  sandstone  rock  was  found.  En 
this  formation  it  was  quite  easy  to  keep  the  trench  dry, 
hut  where  only  boulders  were  found  near  the  bottom, 
or  where  the  -ami  formation  continued  clear  to  the  1  >■  »i - 
torn,  it  was  practically  impossible  by  ordinary  pumping 

methods    to    keep    the    water    from    tin     trench    sufficiently 

i<i  allow  the  laying  of  the  pipe.  Not  only  did  the  water 
come  in  to  fill  up  the  trench,  but  the  quicksand  ran  into 
the  side-  and  displaced  the  pipe  which  bad  just  been  laid. 
In  this  part  of  the  trench  the  ordinarj  system  of  trench- 
ing ami  pipe-la)  in-  was  abandoned,  and  the  drainage-well 

system  installed.  In  this  latter  construction  2-in.  well 
pipes  were  driven  from  l"  to  30  ft.  apart  along  one  side 
ami  parallel  to  the  trench.  These  pipes  were  first  driven 
onlj  a  Eoot  or  so  below  the  bottom  of  the  trench,  but  it 
was  discovered  that  this  Was  not  deep  enough  t<>  keep 
the  trench  drj  and  the  well  point  had  to  be  driven  >■> 
that     its    lower    end     would    be    :il     least     5     ft.    below     the 

trench.  The  various  wells  were  connected  up  by  means 
of  pipes  ami  were  tied  into  a  steam  pump  which  was  kept 
working  2 1  br.  a  day. 
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The  line  of  wells  was  laid  out  on  one  side  of  the  trench 
~ii  as  to  not  interfere  with  the  excavation,  which  was 
thrown  to  the  other  side,  and  the  wells  were  placed 
I  or  5  ft.  outside  the  sheeting.  This  was  found  to  be 
too  close  to  the  trench,  for  when  the  ditch  was  dug  nearly 
to  its  bottom  the  quicksand  between  the  well  point  and 
the  bottom  of  the  trench  became  the  line  of  least  re- 
sistance  and  air  passed  through  from  the  trench  to  the 
point,  thus  greatly  lessening  the  amount  of  the  water 
thai  could  be  removed  and  on  a  few  occasions  letting  in 
so  much  air  that  the  water  could  not  be  raised  the  neees- 
sary  15  ft.  until  the  pumps  were  placed  in  the  very  best 
condition  and  some  of  the  poorer  wells  disconnected  from 
the  system.  A  few  of  the  well  points  were  split  by  strik- 
ing boulders.  Some  of  these  were  removed  at  the  time  of 
driving,  but  in  the  case  of  others  the  injury  was  not  dis- 
covered and  these  wells  were  in  poor  condition  to  screen 
the  fine  sand,  and  a  considerable  quantity  passed  through 
the  water.  The  sand  at  times  filled  the  pipes  in  the  wells 
to  such  an  extent  as  to  stop  pumping. 


TailbEe  CH^ainijs*  V©adls  aira  SsiKadlp 
an  WeSsCfi&ffc  MetUhod 


kj>&a,s<ec 


By  s.  Whinery* 


The  old  method  of  determining  the  voids  in  sand  by 
filling  a  measured  volume  of  sand  with  water  in  cumher- 
- •.  and  unless  done  with  care,  is  likely  to  be  inaccu- 
rate, because  of  the  entrained  air  that  is  difficult  to  en- 
tirely avoid. 

The  method  described  herein,  which  is  much  better 
and  simpler,  was  used  more  than  20  years  ago  by  the 
writer,  and   the  table   nib  red   herewith  was  prepared  to 


•Consulting    Engineer,   95   Liberty  St.,  New  York  City. 

TABLE    FOR    THE    DETERMINATION    OF    THE    PERCENTAGE    OF 
VOIDS   IN   BAND 
Awumini  gravity  of  silica  =2.66 
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facilitate  and  expedite  the  work.  The  method  is  based 
upon  the  fact  that  most  sand  is  practically  all  silica  or 
minerals  of  about  the  same  specific  gravity  as  silica,  that 
is,  2.66.  It  consists  in  taking  the  weight,  in  grams,  0f 
100  c.i .  nf  the  dried  sand  and  computing  the  voids  by  the 
formula  : 


pere.i  ntage  of  voids 


■im 


irt.  of  1 1  hi  ,-.,•.  ,,/'  sun 


'.'.(ii; 


' 


The  table  was  computed  by  this  formula. 

The  apparatus  required  is  a  100  c.c.  flask  and  a  balance 
reading  to  tenths  of  grams,  or  even  to  the  nearest  gr 
which  is  sufficiently  close  for  practical  purposes.     (It  w: 
be  noticed  that  the  difference  in  percentage  of  voids  i 
a  whole  gram,  as  for  instance  180  grams  and  181  gn 
is  only  about  one-third  of  one  per  cent.) 

A  small  admixture  in  the  sand  of  minerals  other  than 
silica,  will  not  greatly  change  the  accuracy  of  the  result 
Thus,  if  the  sand  contains  a-  much  as  vMi'7<  of  limestone, 
granite,  or  serpentine,  the  table  will  still  give  results  cor- 
rect to  within  a  small  fraction  of  one  per  cent,  of  voids. 
As  in  any  other  method  of  determining  voids,  the  degree 
to  which  the  material  is  packed  by  shaking  down  will 
affect  the  result  materially. 


I 


Temporary  Hinges  on  the  reinforeed-concrete  Warrington 
Bridge,  at  Warrington,  England,  are  shown  in  the  accom- 
panying view,  from  "Concrete  and  Constructional  Engineer- 
ing," Dec.  1913.  This  bridge,  which  is  now  about  completed, 
has  a  clear  span  of  134  ft.  and  a  width  of  SO  ft.  The  arch 
system  is  made  up  of  ten  reinforeed-concrete  ribs,  each  4  ft. 
6  in.  deep  and  3  ft.  9  in.  wide  at  the  springing  line,  and  2  ft. 
6  in.  deep  and  3  ft.  9  in.  wide  at  the  crown.  These  ribs  carry 
spandrel  columns  and  walls  which  support  a  reinforced-'  on 
Crete  slab  on  which  the  wood-paved  roadway  is  carried.  Tin 
ribs  are  reinforced  according  to  the  Considere  system,  whicl 
us.s  spiral  hooping  with  longitudinal  rods  in  the  upper  am 
lower  plane  of  the  arch  ribs.  In  its  completed  state  each  ri 
is  carried  down  to  a  solid  bearing  on  the  abutment,  but  i 
construction  the  skewbacks  are  built  as  shown  in  the  view. 
that  is  with  the  spiral  reinforcing  left  bare  fur  a  few  rea 
above     the     skewliack,     and     the     thrust     carried      through 

shallow  Bection  of  concrete.     These  hinges  ai reted  rc 

after   the  centera   have   been   struck   and    the   ribs   have   born 


'l  i  u  i>on  m,",    HiNoica  Is-  Warrington  BuiixiK,  Enoi  I  ID 
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iwhole    load    of   the    structure    for    several    weeks.      Similar 

|;es   are    also    provided    at    the    crown. 

jittention  is  called  to  the  irregularity  of  the  spiraling  and 
(probable  difficulty  in  concreting  around  it  so  that  it  will 
]  in    the    way    the    designer    intended. 

j.'urve  Intersection  Problem — Referring  to  the  problem 
Bed  by  B.  L.  G.  Rees  in  our  issue  of  Feb.  26,  p.  467.  Prof, 
■rank  Allen,  Boston,  recommends  working  with  rectangular 
Irdinates  so  far  as  reasonably  possible.  In  this  procedure 
(plan  and  progress  of  the  calculation  are  always  apparent, 
fact   that  more   than   one   function   of  a   particular  angle 

mployed   does  not   introduce   complication,   since   log  sines, 

nes  and  tangents  are  found  on  the  same  page  of  the  tables. 

f.  Allen  outlines  the  application  of  the  method  to  the 
bleni    In    hand    as   follows: 


Given:  A  curve  of  known   radius  OE    =   Ri,   with   center  at 

connecting  the  known  tangents  MN  and  GD,  with  intersec- 
3n  angle  A;  a  second  curve  of  known  radius  PC  =  R2>  with 
•nter  at  P,  cutting  the  first  curve  at  C,  at  an  angular  dis- 
.nce  EOC  =  0  along  the  first  curve  from  its  point  of  tangent; 
le  two  curves  make  the  known  angle  PCD  =  <t>  with  each 
her  at  their  intersection  C.  A  new  curve  of  given  radius 
Q  =  Ra  will  replace  the  first  curve  and  connect  the  same 
ingents  MN  and  GD;   its  center  will  be  at  Q. 

Required:  Angles  CPK  and  DQK  to  fix  the  point  of  inter- 
action K  of  Ihe  third  curve  with  the  second  curve  by  giving 
le  angular  distances  along  both   curves. 

Solution: 

OQA  =    %  A,  AQ   =   Ra  —  Ri;  Solve  for  OA. 

COB  —  0  —  90°,     OE  =  R,;  Solve  for  OB  and  CB. 

CPH   =  0  —  $,     OP   =   R2;   Sofve  for  PH  and   ill. 

Combine    OE,    CB,    PH;    ;  lso    OA,    OB,    CH,     and     thus     find 

linates  PL  and   LD   =   SQ,  also  I'S.     Prom  1'S  and  SQ  find 

imli-w  spy  and  I'ys;  also  side  I'm.  NVxt.  having  given  three 
f:  i,  i:.  PQ,  solve  oblique  triangle  PQK  for  angles  PyK 
nd   QPK.     Then 

PQS-      PQK        DQK 
I'll    f   SPQ-     QPK       CPK 

i  n  o  being   i  be  i  equired  angles 

Karate    Method   «f    Determining    Latttaae   with   an   ordi- 

i  ;ni;iii.  <r-.'   i  ranMii     The  method  i monly  used  :<>  make 

ati     determlnatl >f    latitude    Is    by    observing    the 

Ifferenci    in   altitude   ol    '  \\  •  ■   Btars  crossing    tin-   meridian   at 

1 1 -,    in.-     an i her   side  of   the   zenith   within   a 

ri   Interval   "i    time      This   method,   Known   .-is   the  Talcott- 

rrebow  method,  Is  described  in  nearly  ail  the  textbooks  ami 

i     Miliar  to  all  who  have  had  to  do    eodetic  surveying.    Pre- 

■I   ■    determinations   by   this   method   are   mad*    with   a    transit 

in  nam. nt   carefullj    adju   ted   bo  thai    the  line  of  colllmatlon 

biovea  in  tin-  plane  or  th<    meridian    ind   with  a   Alar  mlci - 

a  i  in::    iin,     din. -i  ences    in    alti- 
tude. 

Whei ill   ■ neei      ti  ansll    where  dif 

■  •I"   all  Itudi     hi-  ■     to    i..-    m.  .,   in  .  .i    in     i    1 1  adli  nter 

1  hi    ■  i  -  "i   du be  Blder- 

aid.i.     To   avoid    the   us,  ntei    screw    altogi 

Ineer,    EClyofusa    Sotome,    has   devised    a    simple 
method    which    gives    results    within    approximately    5",    using 

I dlnary  sui  veyoi      trar   It      i  hi     mi  I  hod  ha     been  I n  ht 

'"■  n' bj    Kail   Q     ii  , i,. i,i,   Qeodi  tic    EOxpe ' 

1 1 ■    •  ii    i  !o  ,8  ■,    vi  ashlnarton  si  .   Hoboki  n,  N,  3. 
ter  two  crosa  hali  a  .,, .    added  to  the 


on  the  vertical   cross-hair  when 
from    the   formula: 


reticule,  which  cross 
at  the  line  of  collim- 
ation  and  are  at  ap- 
proximately 45°  to 
the  vertical  hair.  Re- 
ferring to  the  accom- 
panying figure,  sup- 
pose the  instrument 
set  up  in  the  meridian 
and  pointed  approxi- 
mately at  one  of  the 
stars.  The  star  in 
passing  the  field  of 
vision  in  the  direction 
AB  crosses  the  hairs 
II  and  III  at  recorded 
times  U  and  ta.  The 
vertical  distance  CM 
from  the  axis  of  col- 
limation  to  the  point 
r   crosses  is  computed 


CM  = 


15  (t„   -  t.) 


-4-  tan  x2 

tVh»rs   a   is  the  declination   of  the  observed  star  and  x,  and   x? 
the  angles  of  the  diagonal  cross-hairs  as  shown  in   the  figure" 
Assuming   t'3  and   t';  as   the   times   of   crossing   for   the    sec- 
ond   star   we   have 


L  = 


S  +  S' 


+   .? 


15    (t3    -    t.)   CQ3  I 


(t's   - 


.    I       I'll-      u 


tan  x,  +  tan  xs 
+    correction   for   level  by   bubble. 
+    difference   in   refraction. 

Care  must  be  taken  to  have  the  vertical  axis  as  truly  ver- 
tical as  possible  as  well  as  the  horizontal  axis  truly  hori- 
zontal, for  a  slight  inaccuracy  in  setting  means  an  appreciable 
error  in  the  results  In  reversing  the  telescope  about  its 
vertical  axis  to  make  the  second  observation  care  must  be 
used   not   to   change   the   altitude   setting   of   the   telescope. 

The  Amount  of  Lime  in  a  cream  of  lime  mixture  is  a 
matter  of  great  importance  in  stucco  or  plastering  work,  but 
it  is  somewhat  difficult  of  determination.  The  accompanying 
diagram  devised  by  Cloyd  M.  Chapman,  of  Westinghouse 
Church,  Kerr  &  Co.  was  given  in  a  paper  on  the  subject 
presented  to  the  recent  annual  meeting  of  the  American  Con- 
crete Institute.  The  table  was  prepared  from  data  on  eight 
different  high-calcium  limes  purchased  in  the  New  York  mar- 
ket. Mr.  Chapman  states  that  the  figures  may  need  confirma- 
tion   for   limes    in    other    parts    of    the    country. 

The  curve  gives  the  pounds  of  lime  in  each  gallon  of  cream 
of  lime,  this  amount  varying  with  the  gallons  of  water  which 
have  to  be  added  to  a  cubic  foot  of  the  lime  putty  to  make 
the  cream  of  lime.  The  curve  is  given  in  this  form  because 
tin  workmen  are  usually  provided  with  a  lime  putty  from 
which  the  cream  of  lime  used  on  the  work  is  prepared.  The 
table  enables  him  to  meet  the  required  specification  as  to  the 
at  lount  of  Jime  to  be  included  in  his  mortar. 

To   quote   the   paper: 

"Suppose,  for  instance,  that  the  plasterer  prepared   enough 
lime  putty  in  advance  to  do  a  job  of  stucco.     When   read;    to 
use  it  he  reduced  5  cu.ft.   of  the  putty  to  a  cream  by  adding 
50  gal.  or  t   bbl,  of  water  or  10  gal.   per  cu.ft.     The  rei 
cream,   from   the  curve,   would   have   2.3   lb.  of   lime  per  gal 
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"Suppose  that  with  this  cream  the  plasterer  wished  to  add 
10%  of  lime  to  a  two-bag  batch  of  cement-sand  mortar.  This 
would  mean  that  he  would  want  enough  of  the  cream  of  lime 
to  give  19  lb.  of  CaO.  As  this  cream  contains  2.3  lb.  per  gal. 
he  would   have   to  add  SJ  gal.   or  2%    buckets   of   12  qt.   each." 

Production  of  Portland  Cement  in  the  Lehigh  District, 
Penn. — The  accompanying  curves  were  sent  to  us  by  H.  V. 
Schreiber,  managing  enginei  r  of  Sellers  &  Rippey,  consulting 
engineers,  Stephen  Girard  Building.  Philadelphia,  Penn.  The 
curves  are  a  graphic  analysis  of  the  output  of  and  price  of 
Portland  cement  from  1S93  to  1913,  and  the  corresponding 
prices.      He  comments   upon   the   curves  as   follows: 

"The  decline  in  price  and^  the  corresponding  increase  In 
output  from  1890  to  1901  mark  the  introduction  of  the  rotary 
kiln.  A  large  part  of  the  demand  in  1906-1908  was  caused 
by  the  reconstruction  work  in  San  Francisco  following  the 
earthquake  and    fire. 


Output  and  Price  Curves  of  Portland  Ck.mkxt 

"The  decreasing  importance  of  the  Lehigh  District  is  ex- 
plained by  the  development  of  other  fields,  in  the  South  and 
West.  The  Hudson  District  is  cutting  severely  into  the  New 
York  and  New  England  trade  The  decrease  in  output  of  the 
Lehigh  District  shows  that  the  home  market  ha^1  not  been 
developed  to  a  point  where  the  output  of  the  mills  can  be 
absorbed  as  the  outlying  territory  has  been  taken  over  by 
local    plants. 

"The  steady  downward  tendency  of  the  average  prices, 
especially  in  the  past  tew  years,  indicate  that  greater  econ- 
omies will  have  to  be  practiced  or  the  price  boosted.  The 
price  in  the  Lehigh  District  has  been  dropping  away  more  and 
more    from    the    average    lor    the    country." 

Wood-Block    Pavement   Failures   at   joints  over   tie-rods   in 

■treet-railway     track    such    as    that    described    by    Rodney    C. 

in  "Bnginering  News,"  Jan.  29,  p.  260.  and  failure  along; 

the    head    of   the    rail    due    to    expansion,    may    be    avoided,    ac- 

i"    K      I      Shutt,    Consulting    Engineer    of    tin-    Phillip 

Co.,    Cleveland,    Ohio,    by    tin-    use    of   expansion   Joints 

made  of  "Blastlte,'  I   material   manufactured  by  the 

emenl   fallun    described   by   Mr.   Davis  was 

hip-lapped   form  of  block   used   to  bridge  over  the 

V4-ln  Blastlte"    It    made   "f  alternate   layers  of  a 

ted    wool   felt,   which   la  coated   and   bonded   together  by 

heavy   coatings   of   an   especial!)    compounded    asphalt,     It   Is 

made  In  strip  r,nm  from   '„   to  -  in    thick  and  In  widths  up  to 

12  in.  S  '■■  It   fl    long      Mi    siinti  states  thai  the  w I  bloi 

should   be   laid    with   a     -,-in    opening    ovei    thi    tie   rods,  and 

thin  space  stuffed  with  a  strip  of  "Bla   tlti         I   similar  strip 

mi  web  iK  designed  to  prevent  bearing 

against    the    rail    head    from    bucklini  clal 

qualities    than    a    simple    bituminous 

ItopplaA  n   Leak]    ieaan  In  »  '  orrajsated  steel   pipe      \   coi 

■  i   pipe  crossing    the   » Ide   bed  ilttsnl 

■I     t  I,.         ..ill 

had   not 

■  I    .i*    Wl  I'l'  "ii  l-'l    (.ill    of 

UCl '    I'" 

ii     i     iii    Mi.     ditch    in    lime 

.    dlsasli  '      1  of  the  ditel 

'       mpOl  .,  I  ll\       .   lie,   u.   il 

lllllll  e       WIIK       In  I  I  ..'Il I        R    II  hi  II 

II      II, e 


in  at  the   upper  end  of  the  siphon  and   within   a   few   mlnil 
the  leak  was  entirely  checked.     The  siphon  was  operated 
entire  season   with   no   further   repair. 

The  repair  of  siphons  in  this  way  is  not  in  general  ad 
cated,  but  the  idea  may  be  worth  while  on  occasions.  [C. 
Mann,    Boulder,    Colo.] 

Table  of  Weight*  of  Angles — As  given  in  the  steel-i 
handbooks,  the  tables  of  weights  of  angles  are  spread  o 
several  pages.  This  necessitates,  in  estimating  steelwor 
particularly  in  mill  buildings,  which  involve  mainly  angle 
the  constant  turning  of  pages  to  get  from  3x2  angles  to 
or  to  3%x3%  angles,  etc.  The  tables  are  easily  conden. 
into  a  single  table  of  one  page  by  an  expedient  sugges 
by  Alex.  Broadhead,  of  Kennett  Square,  Penn.  The  argum. 
in  this  table  is  the  sum  of  the  legs,  e.g.,  6  in.  (represent) 
either  SVixS1/^  or  3x3  angle),  10  in.  (representing  5x5  or  I 
angles),  etc.  The  vertical  columns  of  the  table  are  for 
different  thicknesses.  In  using  the  table,  the  size  of  ani 
must  be  converted  mentally  into  the  single  figure  of  the  s' 
of  the  legs,  but  this  is  automatic  and  does  not  make  the  wc 
slower   or    harder. 

Koad-Direetion  Map  Sign*  to  be  placed  either  at  re 
intersections  or  to  protect  dangerous  crossings,  at  some  d 
tance  from  the  intersection,  have  been  devised  by 
Cooper,    borough    engineer    of    Wimbledon,     England,    in    c( 


junction    with    his    assistant.    Mr 
London    "Surveyor"    of   Feb.    6,   J 


Bowen.      In    a    letter    to   t 
.   Cooper   states : 

It  occurred  to  me  that 
the    plans    of    the    inters* 
tion     were     substituted    1 
arms,    far    better    inforir. 
tion   would   be   afforded  a 
proaching    traffic.       Thus 
plan    3    ft.     diameter,    to 
scale    of    8    ft.    to    1    in.    w 
embrace    288    ft.;    on    this 
40-ft.   road   appears   5   in. 
width,   and  allows  4-in.  1< 
ters,    easily    readable 
distance  of  200  ft.     When 
post  could  be  observed  frc 
each     road,     plans     can 
placed    on   such   post    faci: 
these    roads,    and    so    avo 
a    multiplicity    of   posts, 
transparent    faces    are    u 
with    a     light,     these    pi 
might      be      illuminated 
night. 

A  proposal  that  the  po 
bearing  this  sign  might  al 
be  used  to  bear  anoth. 
..in  giving  "distance  to  tl 
nearest  doctor"  contains 
grim  suggestion  of  possgj 
accident  which  is  not  at  a 
surprising  in  view  of  tl 
fact  that  no  longer  as 
than  December,  1913,  ihrt 
persons  were  killed  \>\  a 
automobile  running  into  tl 
wall  or  railing  of  the  bridg 
shown  on  the  aCGOmp 
Ing  road-sign  map. 
automobile  was  ooi 
from  the  dii.i in. n  hi  Bingham.  Mr.  Cooper  slates  that  sue 
signs  as  lie  proposes,  guarding  the  approaches  to  this  bridg 
would  have  given  the  driver  knowledge  of  "the  road  to  tak 
and    the    exist,  in.     i.i    the    bridge    where    the    accident 


The  Camp   and   Commissar]     Irranarements   foi    Held   ena> 

nee,  in,:    parties  ami   floating   gnm-.s   ,,r  the   Nashville,   Chattg 
nooga    .v    si.    Louis    Ry     are   about    as   follows:    supplies    al 

i iii    "i   i  .i -I  quantities  as   ded,  at   the  nearest   point 
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from  work,  and  hire  teams  to  movi    cninp      DSxcspl  on  ran 

no   ti  u retained   with   the   parts      The   float! n| 

"i    ih.    ,  .mi  iii  n  ■.  i   laboi    forcea  are   housed  as  a   rule  I 
having     eight     cars,    aa    fallowl 
ft. i  •  in.. ,,  ■    .  a  i    cook  ,  a  i ,  dining  oar,   threi      iseplni 
two  ''>''   i  i          fflaoh   aleepei    has  8   to   S  double-deok   bunka 
ami   accommodatei    IS    to    18    men,    but    there   are    rarelj    mo 
ii.  i,    io   the  e.u      The   men  a...   ted    bj    the    rallwi 
id   in  NashvlIIi    ami  .ii'  1 1  it.ni.  a 
'"ii'  ng      i      i  •  .|iiii  •  ,i      Tl mpan]    alao    fui 

n  I  "lies   a    K    ami    In  I  p.  ,     .,.  h    gang     ami    I  In     cOSl    0<    board 

ni    pe,    da) 

i     d    themselves, 

I"  "l   Id.   .1       \V   ill,       I ■..  I,, |        lliemseh  .  .,,1 

'iii.  i,  .imi  in.      also  fai  .i  ii. 
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rdlitoirisJ 


We  are  informed  that  the  stock-selling  engineering 
fconcrn  which  was  noted  in  our  issue  of  Feb.  19  and  again 
In  our  last  week's  issue,  as  having  been  raided  by  the 
public  authorities,  has  now  transferred  its  operations  to 
Chicago.  The  local  post-office  officials  declined  to  in- 
until  complaint  should  be  made  by  someone  who 
Quid  lost  money,  and  the  newspapers  could  not  well  stop 
•the  "want"  advertisements  as  they  were  sent  in  from  sub- 
(stations.  The  facts  of  the  case  and  the  character  of  the 
[business  have  been  brought  to  the  attention  of  the  agents 
of  the  building  in  which  offices  had  been  established. 
We  in  only  repeat  our  former  caution  that  engineers  and 
lothers  seeking  employment  should  be  suspicious  of  offers 
Jfrom  any  concern  requiring  the  purchase  of  stock. 
'&. 

|Ts*aiBfTic  ftlhir©^if|lh  thus  §ua@&  Caiaaxll 

Traffic  through  the  Suez  Canal,  which  has  shown  an 
almost    continuous   growth    ever    since   its   opening,    was 
i  1913  than  in  1912.     Had  this  falling  off  occurred 
a  year  later  it  would  have  been  ascribed,  of  course,  to  the 
!  opening  to  traffic  of  the  Panama   Canal.     As   it   is,  the 
must  be  sought  elsewhere,  and  it  is  doubtless  found 
in  some  slackening  in  the  phenomenal  activity  in  inter- 
national trade  which,  prevailed  in  I'M'.'. 

What  makes  the  falling  oil  in  traffic  quite  remarkable 
is  that  it  occurred  just  after  the  rate  of  toll  on  vessels 
a  through  the  canal  had  been  reduced,  which  might 
fcave  been  expected  to  stimulate  the  traffic.  The  figures 
lor  the  number  of  vessels,  total  tonnage  ami  total  receipts 
from  tolls  for  the  last  three  years  are  as  follows: 

1911  1012  1913 

■amber    of   vessels 4.969  5.373  5.085 

Total     tonnage 28.008,945  27.737.180 

l:          pts,     francs 131. (124,000  132,912.000  122,980.000 

Tlhie  Hirasftiti^ataoini    of  Civil  EDEftg£iini= 

eeir»s  Opposes  IEiraggiiraeeiriiriigf 

Compeftitioiras 

In  England,  as  well  as  in  the  Tinted  States,  frequent 
instances  occur  of  municipal  authorities  which  have  en- 
gineering work  to  do  inviting  competitive  hid-  from  engi- 
For  performing  the  work.  It  appears  that  the  prac- 
tice has  become  common  enough  in  England  so  that  the 
Institution  of  Civil  Engineers  has  seen  tit  to  take 
df  it  by  issuing  the  following  circular  to  its  members: 


Li-  Sir. 


The  •  their  attention  drawn  for-  Bome  time 

which   exist  ..i.i uthoi  Itli 

Inviting  by  advi  petition 

Willi   elMers  their   '  .  |a  f,,r 

scheme*,    accompanied    then    or    pi 
in   ■    later  stage   bj    estimate*  ot  thi  works   pro- 

i 

in   tie-   opinion   "i    the   Council    such   a    proceeding    i 
il    the   public    aathi 

i  iv.'H    Mini    li  in    ih ig*lnerlng    profi 

ti ..    Council   desire 

They  nave 
.  onfldence  that  the  members  of  the  institution  will  sup- 


port   them    by    declining   to    respond    in    any    way   to   such    ad- 
vertisements as  those  alluded  to. 

The  Council  have  informed  the  Local  Government  Board  of 
their  action  in  making  this  communication  to  the  Institution. 

About  the  only  criticism  that  can  be  made  of  this 
circular  is  that  it  might  well  have  been  supplemented  by 
an  offer  of  aid  to  municipal  authorities  desiring  to  employ 
an  engineer  by  recommending  to  them  men  who  would  lie 
especially  competent  for  the  particular  work  to  be  under- 
taken. It  must  he  remembered  that  the  average  alder- 
man or  member  of  a  town  council  has  very  little  ac- 
quaintance as  a  rule  with  engineering  matters  and  with 
engineers.  One  reason  why  he  is  ready  to  award  engi- 
neering work  to  the  lowest  bidder  is  because  he  realizes 
his  incompetence  to  judge  of  the  ability  of  one  engineer 
over  another  for  the  work  in  hand. 


Nasser 

It  is  not  so  many  years  since  certain  conservative  engi- 
neers regarded  the  mechanical  mixing  of  concrete  as  a 
dangerous  innovation,  possibly  applicable  to  certain  kinds 
of  unimportant  concrete  work  on  account  of  the  saving 
in  cost,  hut  not  to  be  thought  of  in  the  major  operations 
where  strength  of  concrete  was  a  prime  necessity.  Even 
so  recently  as  1907,  a  standard  work  on  concrete  with 
rare  progressiveness  admitted  that  "the  best  forms  of 
mixers  now  on  the  market  give  results  quite  equal  to  tin- 
best  hand  work."  Today,  the  superiority  of  the  mixer 
admits  of  no  discussion:  engineers  have  rather  tardily 
recognized  that  muscle  cannot  compete  with  machinery. 

While  the  concrete  mixer  has  become  an  indispensable 
adjunct  to  construction,  there  are  any  number  of  pieces 
of  work  where  the  amount  of  concrete  to  lie  used  at  any 
one  place  is  so  small  as  to  make  a  mixer  inadvisable  both 
from  an  economic  and  operative  standpoint,  and  in  these 
i  ases  the  old  hand  mixing  is  still  resorted  to.  although 
it  i-  highly  probable  that  the  concrete  so  mixed  i-  not  as 

g 1  as  that  mixed  by  machine.     For  such  instances  there 

has  recently  come  onto  the  market  a  great  number  of 
small  mixers  of  admirable  design  and  advantageous  price 
At  the  receni  cemenl  show  at  Chicago,  about  the  only 
feature  worthy,  on  account  of  its  novelty  and  inten 

the  attention  of  the  engineer  ami  contractor  already 
fairly  conversant  with  concrete  work,  was  the  great  num- 
ber of  these  small  mixer-.  At  leasi  a  dozen  different 
makes  were  on  exhibition. 

Certain  feature-  are  common  to  all  of  these  mixer-. 
although  naturally  there  are  point-  of  individual  super- 
iority. Taken  a>  a  class,  however,  this  small  rnixei 
the  hatch  type,  capable  of  mixing  from  '  ,  to  j  .  cu.yd., 
ami  i-  mounted  mi  an  easilj  portable  truck  together  with 
a  gasoline  engine  drivi  isionally,  a  loader  and 

Their  price  varies  from  $150  to  $400,  com- 
When   tip  first   put   on   the   market,   it 

ed  from  a  marked  fragility,  so  great,  in  fact,  that  it 

'•ar I    the   term   "tin-pan    mixer."   hut    the   latest   exhibit 

in  Chicago  showed  that  the  manufacturers  are  beginning 
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to  realize  the  necessity  for  staunch  construction.  Some 
of  the  machines,  in  fact,  seemed  to  he  of  even  more  solid 
design  than  is  common  in  their  larger  predecessors. 

While  the  ohvious  field  of  the  small  mixer  is  the  con- 
crete  sidewalk,  house,  block  factory,  etc.,  where  isolated 
concreting  is  obligatory  and  where  the  large  mixer  would 
be  too  expensive,  it  would  seem  to  have  a  very  real  place 
in  the  larger  kinds  of  concrete  work.  On  every  big 
contracting  job  concrete  has  often  to  be  laid  in  locations 
and  at  times  when  it  is  extremely  inconvenient  to  use 
the  main  mixing  plant  and  recourse  must  then  be  had  to 
hand  mixing.  It  is  quite  within  belief  that  for  just  such 
occasions  one  of  these  small  self-contained  and  portable 
concrete  mixers  would  soon  pay  for  itself,  not  only  in  the 
character  of  the  concrete  produced,  but  in  the  actual 
cost  of  making  and  placing.  It  has  its  obvious  limita- 
tions, but  it  is  a  very  interesting  development  in  the  con- 
crete field  and,  judging  from  the  great  number  of  manu- 
facturers who  have  taken  it  up,  it  promises  to  be  a  live 
one. 


[©Eaoips    18©§&©wedl    ©s& 


On  the  evening  of  Mar.  3,  at  one  of  the  largest  public 
dinners  ever  held  in  Washington,  President  Wilson  pre- 
sented to  Col.  George  W.  Goethals  the  gold  medal  of 
the  National  Geographic  Society  in  recognition  of  his 
work  on  the  construction  of  the  Panama  Canal. 

In  Xew  York  City,  on  the  following  evening,  Carnegie 
Hall  was  crowded  with  a  distinguished  company  to  wit- 
ness the  presentation  of  a  special  medal  of  honor  pre- 
pared by  the  Civic  Forum  and  presented  to  Col.  Goe- 
thals on  behalf  of  that  organization  by  President  Finley, 
of  the  University  of  the  State  of  Xew  York. 

At  the  Hotel  Astor,  on  the  following  evening,  a  thous- 
and members  of  the  Economic  Club  attended  a  dinner  in 
honor  of  Col.  Goethals  and  witnessed  the  award  to  him  of 
the  medal  of  the  National  Institute  of  Social  Science. 

Every  member  of  the  engineering  profession  may  well 
be  gratified  when  such  notable  honors  are  conferred  upon 
'  engineer  in  recognition  of  the  work  which  he  has 
done.  This  is  especially  the  ease  because  it  has  frequently 
happened  that  the  public  honor  for  the  successful  con- 
jreal  work  has  been  given  to  the  promoter  or 
the  financier  in  charge  instead  of  the  engineer. 

It  is  the  case  more  often  than  Dot,  too,  at  the  present 
oj  great  importance  and  dif- 
ficulty proi  eed  from  bi  o  end  almos!  anno!  iced 
by  the  general  public,  which  baa  indeed  become  so  ac- 
"i  engineering  thai  it  is  apt 
to  a<  cept  them  ac  a  matter  of  course. 

It  i-  an  old  proverb  thai  "republica  are  ungrateful," 
Inii  a  modem  addendum  to  it  would  be  "corporations 
know  do  gratitude."  I1  is  i  a  to  ee  thai  the  public 
interest  in  and  appreciation  of  en 

i   publii   i  ontrol  than  if  il   i 
don<-  ition.     It  will  hardly  be  que  itioned  thai 

the  publii  the  Panama  'anal  work  and  ap- 

preciation of  the  i  can  ied  il  to    a 

■  than  would  have  been  the  rase  had  the 
een  built  by  a  private  coi  poratipn 

•  thi   l'. mania  Canal  worl  bi 
mpani  ompleted   a   d 

■    the  Pennsylvania  Railroad  tei 


minals  in  New  York  and  Washington,  the  New  York 
Central  terminal  in  New  York  City,  the  Chicago  & 
Northwestern  terminal  station  at  Chicago.  Of  how  few 
of  these  great  works  has  any  adequate  public  celebration  I 
been  held?  Of  how  many  of  them  has  the  public  ever 
beard  any  word  concerning  their  engineering  creators? 
We  doubt  whether  these  engineers  have  been  honored  by 
so  much  as  a  line  in  the  annual  report  to  the  companies' 
stockholders. 

We  may  well  look  back  with  some  regret  to  the  cus- 
tom of  an  earlier  day,  when  the  driving  of  the  last  spike 
on  a  railway  line,  or  the  completion  of  an  important 
bridge  or  station,  was  made  the  occasion  for  a  fitting 
celebration,  at  which  it  very  frequently  happened  that 
the  engineer  responsible  for  the  work  came  ill  for  some 
share  at  least  of  public  honor.  It  is,  of  course,  true  that 
the  yardstick  by  which  we  measure  performance  hal 
grown  apace  with  advancing  years.  A  million-dollar  job, 
which  was  a  nine  days'  wonder  generations  ago,  is  today 
a  matter  of  ordinary  routine  in  connection  with  the  oper- 
ation of  a  great  railway  or  industrial  corporation. 

There  is  reason  to  believe,  however,  that  even  in  work 
done  by  great  corporations  there  would  be  advantage  in 
returning  to  the  custom  of  an  earlier  clay.  If  the  cor- 
poration managers  take  the  great  achievements  of  its 
staff  as  a  matter  of  course,  is  there  any  wonder  that  the 
public  does  the  same;-'  Suppose  a  great  railway  or  indus- 
trial corporation  were  to  inaugurate  the  custom  of  hold- 
ing public  celebrations  of  the  completion  of  any  impor- 
tant piece  of  work  and  paying  due  honors  to  the  men  who 
have  carried  them  to  success.  We  believe  such  occasions 
would  foster  a  better  appreciation  of  the  work  which  the 
much  reviled  corporations  are  doing  for  public  benefit. 
Besides  this,  such  generous  recognition  of  the  engineers 
who  have  amply  earned  honors  would  add  greatly  to  the 
esprit  de  corps  of  the  whole  working  force. 

The  honors  paid  to  Colonel  Goethals  are  of  great  value 
to  the  engineering  profession  from  another  point  of 
view.  The  bestowal  of  these  honors  in  recognition  of  his 
great  work  at  Panama  serves  to  emphasize  to  the  public 
the  high  value  of  the  trained  and  experienced  engineer 
who  combines  with  his  technical  knowledge  a  high  order 
of  executive  ability. 

We  say  this  is  an  object  lesson  of  great  value  because 
there  is  a  widespread  fallacy  abroad  that  any  bright 
man  is  competent  enough  to  perform  successfully  any 
job  in  which  a  popular  election  or  a  political  appointment 
may  land  him.  Those  who  believe  this  fallacy,  believe 
also,  of  course,  the  oilier  fallacy  thai  a  high  salary  to 
an\  man  is  wrong  since  there  arc  plenty  of  other  men 
equally    competent     who    would    have    been    glad     to    have 

undertaken  the  work.     Of  course  those  who  hold  In  this 

belief,   hold   also   that    one   engineer   is  as  good   as  another 

of  equal  training  and  experience.  The  element  of  per- 
sonality which  enables  one  man  to  win  distinguished  suc- 
cess in  a  task  where  another  wholly  fails  is  overlooked, 

Those  who  have  shared  responsibility  for  important 
work  involving  the  officien!  managemenl  of  large  lories. 

howevei    I  dov    bj   experi ■  hov    rare  are  the  men  of 

demonstrated  ability  to  successfully  perform  the  big  tasks 
of  the  present  day.    The  head  of  a  greal  financial  institu- 
tion in  New  fork  <'ily  recently  declared  thai  he  did  not 
where  to  find  men  of  sufficient  competence  to  fill 

po  ition    "i  in | ■  ibility  in  the  concerns  in  winch 

in    in  titution  w,i:  interested. 
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No  mere  argument,  however,  will  teach  the  public  the 
illacy  of  the  idea  that  any  man  is  good  enough  for  any 
)b.  It  is  only  such  object  lessons  as  the  success  of  Col- 
nel  Goethals  at  Panama  that  teach  the  public  the  lesson 
hiit  great   men  arc  needed  to  conduct  great  works. 

It  is  of  especial  interest  at  the  present  time,  too,  to  re- 
all    the   lurid   stories   concerning  the   difficulties  of   the 
irork  at  Panama  to  which  the  newspapers  gave  such  wide 
i  irculation  all  through  the  early  years  of  the  canal  work. 
Mseoncerting  though  these  stories  were  at  the  time,  they 
kave  so  magnified  the  difficulties  encountered  at  Panama 
hat  even  those   who  hold   to  the  theory   that  any  man 
lis  big  enough   for   any   job   do   not    venture   to   suggest 
;hat  any  other  engineer  or  executive  head  could  have  done 
lis  well  at  Panama  as  Colonel  Goethals. 
>; 

Tlfoe    C©ims&aftiui&a©inigv]l  AsimeinidU 
umemifts  aim  th±<B  Ainm©s'acgs.ir&  §©=• 
caetty  ©f  CawaE  lEim^ai 


The  great  men  who  framed  the  Constitution  of  the 
United  States,  with  deliberate  intention  made  the  process 
)f  its  amendment  so  complicated  and  difficult  that  dur- 
ing the  century  and  a  quarter  since  the  adoption  of  the 
Constitution,  only  a  few  of  the  many  changes  which  have 
been  agitated  concerning  that  document  have  ever  been 
actually  carried  into  effect. 

Those  who  framed  the  present  constitution  of  the 
American    Society    of    Civil    Engineers    apparently    held 

similar  idea — that  it  was  wise  to  make  changes  in  the 
instrument  as  difficult  as  possible.  Hence  they  required 
that  not  merely  a  majority  vote  but  a  two-thirds  vote 
should  be  required  to  make  valid  an  amendment  to  the 
Constitution.  If,  therefore,  any  proposed  change  in  the 
constitution  meets  with  any  considerable  opposition 
among  the  membership,  its  chances  of  adoption  are  small. 
With  a  clear  understanding  of  this,  many  of  those  who 
favored  the  amendments  to  the  Am.  Soc.  C.  1*1  constitu- 
tion on  which  a  letter  ballot  was  counted  at  the  meeting 
last  Wednesday  night,  felt  from  the  beginning  that  the 
Success  of  the  amendments  was  doubtful,  in  view  of 
the  strenuous  opposition  of  many  members. 

The  result  of  the  ballot,  which  is  given  in  detail  else- 
where in  (his  issue,  shows  lhat  the  amendments  would 
lave  been  defeated  even  bad  the  constitution  permitted  a 
change  by  merely  majority  vole.  On  the  first  two  pro- 
posed amendments,  however,  the  votes  for  and  against 
were  not  greatly  different  in  number. 

H  would  be  interesting  if  a  concrete  expression  were 
made  a-  to  just  wlial  the  vote  signifies.  That  is  to  saw 
as  to  just  what  was  in  the  minds  of  the  members  who 
roted  lor  and  voted  against  these  proposed  amendments. 
In  the  first  place,  since  the  number  who  actually  \ofeil 
was  only  abouf  ball'  the  Society's  total  vol  mg  member- 
ship, il  is  evident  that  fulh  ball'  the  members  did  not 
take  the  trouble  to  vole.  Probably  most  of  those  who 
failed  to  return  the  letter  ballot  did  bo  cither  because 
the}  did  not  understand  the  question  at  issue  and  pre- 
ferred not  lo  commit  themselves  upon  il  or  else  because 
they  have  comparatively  little  interest  in  the  conduct  of 

the  society  any   way. 

So  far  as  fbe  amendments  themselves  arc  concerned, 

they   are.    of   coiir-c.    merely     mean-    to   ail    end.       The    \  ieu 

point  of  those  who  voted  For  the  amendments  is  in  gen- 
eral,   we    take    il,    thai     the    Society    should    broaden    ils 


functions  and  undertake  various  tasks  which  it  has  not 
hitherto  attempted.  The  viewpoint  of  those  opposed  the 
amendments,  on  the  other  band,  is.  we  presume,  that 
they  approve  the  conduct  of  the  Society  in  the  past  and 
oppose  any  action  that  might  he  construed  as  criticism 
of  that  conduct.  This  idea  in  tact  was  expressed  by  Past- 
President  John  F.  Wallace,  in  making  a  motion  to  table 
the  amendments  at  the  recent  annual  meeting. 

The  divided  vote  on  the  constitutional  amendments, 
should  not  by  any  means  be  construed  as  indicating  that 
the  Society  members  who  take  an  active  interest  in  its 
affairs  are  split  into  two  irreconcilable  opposing  camps. 
Nine-tenths  of  those  who  cast  the  ballots  which  were 
counted  last  Wednesday  would  agree,  doubtless,  on  the 
proposition  that  everything  possible  should  be  done  to 
make  the  Society  of  the  greatest  usefulness  to  the  pro- 
fession. It  is  quite  possible  that  bad  the  effect  of  the 
proposed  amendments  been  clearly  understood  by  the 
membership,  apart  from  all  questions  of  personality,  they 
would  have  met  with  substantially  unanimous  approval. 

It  is  interesting,  by  the  way,  to  contrast  the  different 
methods  by  which  the  matter  of  official  nominations  for 
officers  in  the  Society  has  been  handled  in  the  American 
Society  of  Civil  Engineers  and  in  the  American  Society 
of  Mechanical  Engineers,  hi  the  Civil  Engineers,  there 
is  under  the  present  constitution  most  elaborate  machin- 
ery provided  for  the  selection  of  a  nominating  committee, 
chosen  by  geographical  districts  covering  the  entire  coun- 
try, so  that  by  no  possibility  can  the  nominating  commit- 
tee be  hunched  in  a  given  locality  and  unduly  favor  the 
selection  of  officers  to  represent  that  locality  alone.  Fur- 
ther than  this,  the  constitution  itself  prescribes  that  the 
Society's  directors  shall  be  geographically  distributed  over 
the  country.  We  know  of  no  other  technical  society 
in  which  any  such  elaborate  provisions  have  been  made 
to  insure  that  the  officers  elected  shall  be  truly  represent- 
ative of  the  society  at  large. 

In  the  American  Society  of  Mechanical  Engineers,  on 
the  other  hand,  the  official  nominating  committee  is  ap- 
pointed by  the  president  of  the  society.  The  only  pro- 
vision respecting  it  is  that  none  id'  its  members  may  be 
chosen  from  those  (hen  holding  membership  in  the  So- 
ciety's Council.  By  custom,  however,  a  I'ast-Presidenl  of 
the  Society  is  made  the  chairman  of  this  committee.  The 
nominating  committee  so  appointed  has  full  authority  to 
make  its  own  selection  of  nominees  for  Society  officers.    A 

safeguard  which  has  proved  amply  sufficient  to  prevent 
any  attempt  to  keep  control  of  (he  Society  in  the  hands 
of  an  '•inner  ring,"  is  that  any  twenty  members  of  the 
So,  iety  may  organize  as  a  special  nominating  commit- 
tee, select    a    list   of  candidate-   for  (be  vacant   offices,  and 

such  nominations  must  he  sent  to  the  members  along  with 

the  regular  ticket  nominated  by  the  officially  appointed 
nominating  committee. 

There  is.  indeed,  a  similar  safeguard  embodied  in  the 
constitution  of  the  American  Society  of  Civil  Engineers, 
under  which  any  twenty-five  members  of  (he  Society  who 

choose  (o  take  the  trouble,  can  Dominate  a  full  ticket 
for    the    Society's    others    and    have    if    senl    out    lo    ballot 

along  with  the  regular  nominations. 

Bearing  this  in  mind,  the  defeat  of  the  constitutional 
amendments,  recently  voted  upon,  loses  a  large  par'  oi 
its  importance.    There  is  certainly  machinery  enough  in 

the  present    constitution   to  carry    out    lb.    «ill   of  th, 

jority  of  (be  membership,  whenever  it  chooses  (,,  pU| 
that  machiner]  in  operation. 
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Sir- — After  reading  the  articles  under  the  above  head 
in  recent,  numbers  of  Engineering  News  (ante  pp.  176, 
201  and  4T4),  the  writer  sorrowfully  realizes  what  a 
conservative  profession  engineering  really  is. 

Away  back  in  1884,  just  30  years  ago,  the  writer  on 
his  return  from  Mexico,  where  he  was  associated  with  the 
lamented  A.  W.  Wellington  on  the  Mexican  Central  Ry., 
read  a  paper  on  the  "Railway  System  of  Mexico,"  before 
the  Engineer's  Society  of  Western  Pennsylvania. 

Realizing  that  Mexico  was  a  terra  incognita  and  wish- 
ing to  excite  interest  in  the  subject  of  the  paper,  the 
writer  prepared  abstracts  of  it,  couched  in  popular  style, 
which  were  furnished  to  the  daily  papers  and  published 
the  day  after  the  meeting.  Before  this  meeting  there 
were  very  few  people  in  Pittsburgh  who  had  ever  heard 
of  the  Engineering  Society,  and  fewer  that  there  were 
any  railroads  in  Mexico.  Unfortunately,  other  authors 
of  papers  failed  to  use  similar  methods  of  publicity  and 
the  society  soon  fell  into  that  condition  of  "innocuous 
di  suetude"  mentioned  by  your  correspondent,  Mr.  Poe. 
Happily  that  condition  does  not  now  exist. 

At  that  time,  also,  the  Nicaragua  Canal  was  prominent 
in  the  public  eye  and  1  furnished  a  leading  daily  news- 
paper of  Pittsburgh  articles  readily  understood  and  de- 
rived from  official  sources.  1  may  add  that  these  articles 
were  eagerly  sough!  after  and  always  printed  in  full. 
As  Mr.  Poe  forcibly  says,  in  all  of  the  large  cities  there 
are  engineering  enterprises  in  progress  which  would  make 
good  copy  for  Sun. lav  magazine  sections.  Of  course,  the 
artii  lea  musi  be  written  in  a  style  readily  understood  by 
iding  public  and  free  from  the  technical 
language  usually  employed  in  engineering  papers.  If 
engineers  crave  for  publicity  and  desire  that  the  world 
should  know  of  their  achievements,  it  develops  upon  them 
to  take  the  initiative  and  not  wait  for  reporter-  to  do 
it  for  them  in  an  inefficienl  manner. 

Kmii.i:   Low. 

606  Ashland  Ave.,  Buffalo,  N.  Y.,  Mar.  2,  L9]  l. 


portant  works  is  less  an  engineer  than  a  financial  and 
executive  head;  often  he  is  not  an  engineer  at  all.  Th.- 
less  these  men  know  about  the  actual  technical  work 
under  their  control,  the  more  jealous  are  they  of  their 
reputations,  insisting  upon  receiving  all  credit,  and  ex- 
cluding anyone  else.  Thus,  if  a  young  engineer  designs 
a  bridge  which  forms  a  part  of  a  large  engineering  work 
under  a  well  known  engineer,  he  will  not  be  allowed  to 
describe  it  in  print  with  any  credit  to  himself.  This  is 
not  a  theory,  but  a  condition  which  confronts  most  engi- 
neers working  on  large  undertakings  under  illustrious 
heads.  The  most  available  form  of  advertising  is  not 
open  to  them. 

From  another  point  of  view,  one  gets  the  idea  that 
really  good  technical  literature  is  the  poorest  form  of, 
advertising.  My  personal  experience  has  been  that  the 
man  who  is  capable  of  producing  serious  and  useful 
articles  for  technical  journals  does  not  profit  by  them. 
Whether  this  is  due  to  the  fact  that  he  is  temperamentally 
unfitted  to  take  advantage  of  advertising,  or  because  ser- 
ious articles  are  not  good  advertising  matter,  I  shall  leave 
to   individual  judgment. 

To  write  good  technical  papers,  one  must  have  some- 
thing to  say,  or  he  will  fall  into  the  class  of  verbose  plati- 
tudinizers  known  as  "windjammers."  unworthy  of  the  at- 
tention of  the  technical  world. 

Quite  different,  however,  is  the  advertising  appeal  to 
the  unscientific  mind  through  the  columns  of  the  daily 
press.  He  who  can  have  his  engineering  miracles  held 
up  to  the  awful  admiration  of  the  masses  will  undoubt- 
edly progress.  Inn  along  paths  which  his  more  serious 
brother  would  refuse  to  traverse.  To  advertise  one's  pro- 
fession, like  a  safety  razor  or  a  hair  restorer,  may  bring 
fame  and  money,  hut  the  real  technical  man  cannot  do 
it,  and  the  one  who  does  do  it  is  not  a  real  technical  man, 
but  a  "business  man."  Then,  which  shall  it  he;  engineer 
or  advertiser?     1  believe  one  person  cannot  be  both. 

I1i:\i:"i    A.   M  \kvin. 

Vonkc-s,   \.  V.,   Feb.  28,   19]  1. 


The  communication  under  the  above  caption  in 

I    b.  26,   191  l,  brings  up  again 

■  failing  interest,  because  it  I  real  -  of  the 

development    of    !  roal    advancement. 

Thai  ieen  abundantly  proved  ; 

and   tin-    being   -o.   why   do   not   all   eng 

Mon  ami  ii  ii  frank  answers, 

will  bring  to  light  the  hy  more  ei 

nol  follow  th.-  ad  M      Poi    in    iringin     t]>-  it 

the    public. 

of  the  prim  ipa 
larlv  •  .  do  not   write  for  the  technical 

jouni.  I     ■    '     redil   for  th.  i' 

I..    U  lite     I 

of   lli.  'eiii        Ii 

and  i'  ; 'mi  the  chief  engine*  i  of  im- 


Causes  of  DeraSnirraeinitts  off  Loco* 
mr&ottnve  Tensidlers 

Sir    -In   y.uir  editorial   on   a   derailment   accident,  in 

Kmiim  i  in  \<;    News,  of    l-Yli.    IV.   I    think  your  sin- 
rem.. I;.   of  lowering  the  center  of  gravity  of  tend." 
correct   one,   but   does   not   go  fur  enough   to   insure  saf 
running  at  liigli    peed. 

1   have  had  some  experience  in   investigating  such  ac- 
cident   .   "ii    .i      I  might    I  ra.k.   and    III mill  ion      an. I    re- 

llBVe    1 n    so   similar    that     I     feel    safe    in    reaching 

conclusions. 
Twelve  yeans  ago  when  I  was  locatin 


M  i    ..in  i    Pacific   Ry.,  I   was  on  a   M     P 
Little  Roi  k.    \  rl       Running  at    10  mile 
rear  tru      -;    thi    tender  was  derailed,  Anally 
the  in-,  an. I    <■      ing  in  1000  ft.    I  examined  all 


engineer  of  the 

train,    WeBl    of 
per   hour,    thi 

lulling 
le  eon- 
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ions  carefully.  There  was  no  failure  of  any  of  the 
lipment,  everything  belonging  to  trucks  being  in  place, 
e  track  was  in  fair  condition  and  the  point  of  clerail- 
'iit  easily  located. 

About  lour  years  ago,  when  on  a  train  of  the  Pere  Mar- 

ette  R.R.,  from  Detroit  to  Toledo,  the  same  sort  of 

,  i  ailment  of  tender  rear  truck  occurred   at  50  to   60 

per  hour.     The  train  ran  about  1200  ft.,  stopping 

■  tli  the  rear  truck  against  the  forward  truck  of  the  bag- 

ar.  All  parts  of  the  derailed  truck  were  in  position, 

le  track  at  the  point  of  derailment  was  in  good  line 

l  arc. 

1  have  concluded  that  the  "surging"  of  the  trucks  was 

e  direct  cause  in  both  of  these  cases  and  in  others  I 

m   observed. 

:  In  using  the  three-wheel  velocipede,  trackmen  know  it 

M  necessary  to  set  the  front  wheel  at  a  certain  slight  angle 

it li  the  gage  line,  the  wheel  lining  toward  the  center 

ne  of  the  track  usually,  and  no  matter  how  carefully 

lis  is  done,  at  a  certain  speed  (there  being  practically  no 

Ifheelbase)    the   car   surges,   and    may   easily   derail   on 

traight  track;  being  safer  on  a  well  lined  and  elevated 


.. Guard  Rail,  TxS'x/8'        •/" 

B= — t k— — t — -      ___-!.    J-- — -sfi — t- 


12x12' 

59u°re     l*N 
Pile 
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i     '■  ^'Packing  Boll,  20"long 
%■" Drift  Boll,  22"long 
^  18"  Bolt  A*y< 


2,Sx/6'x25'0" 


and    it    is    probable    that    this    very    important    feature    of    the 
trestle   was   omitted. 

The  outside  guard  timbers  were  fastened  by  lagscrews 
to   every    second    tie. 

For  your  information  I  inclose  a  copy  of  the  Mobile  & 
Ohio  B.R.  Co.'s  standard  plan  for  pile  trestles  which  rep- 
resents clearly  the  type  of  floor  that  was  on  the  trestle  in 
question.  You  will  see  that  the  guard  timber  is  dapped 
one  inch  over  each  tie,  thus  conforming  to  the  common 
standard  on  most  American  railways. 

However,  this  presents  an  interesting  problem.  What 
would  have  happened  had  there  been  no  wood  blocks  to 
prevent  the  bunching  but  in  their  stead  each  tie  had  been 
fastened  on  each  end  to  the  stringers  and  to  the  guard 
timber  with  a  lagscrew,  making  four  lagscrews  per  tie? 

H.  Austill,  Jr., 
Bridge  Engineer,  M.  &  O.  R.R, 

Mobile,  Ala.,  Feb.  17,  1014. 

[In  our  opinion  the  blocking  between  the  ties  made  by 
dapping  the  guard  timbers  over  them  is  a  better  safe- 
guard against  the  bunching  of  the  ties  by  derailed  wheels 
than  fastening  the  ties  to  the  timbers  by  drift  bolts  or 

r^-3'-/0"—A\  „,  £7x6x18' 

|$]-^4 T'xirx9 . 


nvuTxiZ; Jljm 


3x10" 


%"  Bolt) 

18'long 


- ir-6" 

Pari    Side   Elevation 

Standard  Floor  for  Pile  Trestles,  Mobile  &  Ohio  R.R. 


Pari  Cross -Sec+ion 


curve.  I  have  observed  the  same  thing  in  hand  cars;  at 
about  15  miles  per  hour  with  ordinary  loading  (4  or  6 
men),  they  run  very  steadily.  On  down  grade,  at  20 
miles  per  hour,  or  more,  the  same  surging  occurs  as  in 
the  case  of  the  velocipede. 

The  short  wheel  base  of  tender  trucks  is  the  direct 
cause  of  such  derailments.  Surging,  helped  by  the  un- 
symmetrical  water  loading,  precipitates  thorn.  For  all 
trains  at  speeds  exceeding  :!(>  miles  per  hour,  I  think 
the  only  remedy  is  in  a  longer  tender  by  at  least  6  ft., 
allowing  an  increase  in  each  truck-wheel  base  of  2  to  3 
ft.  This  would  make  the  lowering  of  the  center  of 
gravity  more  Feasible.  These  changes,  with  the  addition 
M  the  swash  plates  you  suggest,  would  \fry  materially  re- 

«1  in  <    the   Dumber  of  derailments. 

A.  .1.   YYk\zi:i,i,. 
Chief  Engr.,   Michigan  &  Chicago   Ivy. 
Kalamazoo,  Mich.,  Feb.  25,  191  I. 


Tlhve  Designs  of  R&Oway-Brid^e 

Floors 

-In    your    comment    on    the    Interstate    Commerce 

Commission  reporl  of  the  derailment  of  one  of  this  com 

i  ..i  1 1  \ ".    trainc  oeaT  Buckatunna,  Mie  ,,  in  your  is^ f 

Feb.  ''.  maki   the  foil  I  atemeni : 

it  ■■  ■    ■  •  .i  whether  thi  blo<  i.  Ing  bel  n  ten 

the  tlei  '"   prevent   their  being    bunched   bj    derailed    - 


lagscrews,  and  we  believe  it  is  generally  so  regarded  by 
bridge  engineers.  We  reproduce  a  portion  of  the  stand- 
ard plan  referred  to  above  showing  the  trestle  floor. — 
Ed.1 


New  Photo-Reproductlou  Sj»tem«  recently  introduced  pro- 
vide for  the  reproduction  of  tracings  on  tracing  cloth  and  the 
photo-reduction  of  blueprints.  The  reproduced  tracings  are 
of  the  same  size  as  the  originals  and  blueprints  can  be  made 
from  them  in  the  usual  way.  As  no  solution  is  used  there  is 
no  damage  to  the  original  or  the  copy.  This  process  is  con- 
sidered specially  desirable  at  the  present  time,  in  view  of  the 
fact  that  the  railway  valuation  board  of  the  Interstate  Com- 
merce Commission  is  requesting  the  railways  to  furnish  trac- 
ing-cloth copies  of  all  their  original  tracings.  It  will  give 
exact  reproductions  without  the  time,  labor  and  checking  in- 
volved in  making  n.-w  tracings,  The  Initial  copy  made  by  this 
process  Is  expensive,  but  after  1 1 1 . ■  plate  is  made  the  cost  de- 
creases with  the  Increase  in  number  of  Copies.  There  Is  In 
Km  I  old  the  "Ordovcr.i  \"  process  for  this  purpose,  and  in 
Prance  the  "Dorel"  process.  An  attempt  was  made  BOme  years 
to  introduce  the  latter  In  this  country,  but  was  unsuccess- 
ful owing,  it  is  said,  to  climatic  conditions,  since  a  low  tem- 
perature and  a  certain  dei  ree  of  humidity  must  be  maintained. 

The  photographic  copying  of  blueprints  le  often  desirable, 
and  has  been  found  of  special  advantage  In  cases  where  origi- 
nal tracings  have  been  losl  or  damaged  and  only  blueprints 
were  available,  The  original  may  be  of  any  size,  inn  tin- 
size  of  the  copy  Is  limited  to  1I\1I  In.,  so  that  very  large 
lals   would   he  copied    in    BBOttons.      Smaller  originals   can 

be  enlarge. i.    No  negative  is  use.i.  thus  eliminating  the  delay 
i   D    Ing  ami  washing  befo  •    printing,     The  coal   Is  low,  and 
the  process  takes  but  ■  verj    short   tlase     The  copj    I 
upon    a    sensitised   parchment    which   can    be   folded    without 

'       '  Ing    nnd    will    slanil    rough    usage,    and    from    which    blue 

print  or  whlti  prim  oopleB  can    >e  made.     Both  ol 

specialties  of  the  American  Blue  Print  Paper  Co.,  ol 
Chicago. 
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TIhe  IRecemit  Sftoirffia  Dasima^e  ami 


An  idea  of  the  great  amount  of  damage  done  on  Feb. 
17,  18  and  19,  by  the  floods  in  southern  California,  is 
given  by  the  accompanying  views  taken  in  Los  Angeles 
by  a  correspondent  who  contributes  also  the  following  in- 
formation. 

A-  briefly  noted  in  Engineering  News,  of  Feb.  21, 
some  7  in.  of  rain  fell,  which,  however,  of  itself  does  not 
indicate  the  cause  of  the  great  damage.  A  severe  storm 
in  January  had  brought  the  seasonal  rainfall  up  to  15.04 
in.,  or  about  normal,  and  this  had  saturated  the  ground 
so  that  the  runoff  from  the  second  storm  was  a  much 
greater  percentage  than  usual. 

The  worst  of  the  storm  was  over  on  the  second  day,  but 


numerous  bungalows  carried  away  altogether.  Whol 
streets  along  each  side  of  the  channel  disappeared.  Man 
landmarks  have  been  obliterated  entirely.  The  cell 
brated  Los  Angeles  pigeon  farm,  "the  largest  iu  th 
world,"  located  at  a  bend  in  the  Los  Angeles  River  op 
posite  Elysian  Park  disappeared  as  if  by  magic,  onl 
a  single  row  of  coops  remaining.  Several  thous 
and  feet  of  railway  sidings  along  the  Los  Angele 
River  were  carried  away  with  the  high  hank  on  whic 
they  rested.  All  the  old  car  trucks  that  could  be  securei 
were  dumped  over  the  bank,  where  the  attack  of  the  wate 
was  most  severe,  in  an  attempt  to  stop  the  destruction 
Long  stretches  of  high-tension  power  lines  were  throwi 
down  by  undermining  of  tower  foundations.  All  trail 
service  was  abandoned  and  Los  Angeles  was  practically 
isolated.      Some  500  passengers  from   stranded   Easteri 


0]    iin    Los   \ (tgi  lbs  Flood  Dam  lge 


i.i.      piei     i  ind    Tipped    i  >vei . 

Span*  Kt  Right  Have  Bi  PI 

iraore    Orove    (Lo 

enough  rain  fell  on  the  19th  to  thai  the  stream    remained 
swollen  and  continued  to  undermine  the  dirl  bank    of  the 

protected  be- 

•  ■i   i he  infrequei  Phe  rivei   beds 

Lai  give  the  water 

elocity.     Tl  id    loam  and 

and  thi     mi  Ited  liki     now   undei  the  impai  I  o 

torrenl    thai  i I  dow  n  >  he    I  n  ambi  ds.     I  < 

i  than  the  araounl  of  water  which  wa    n   i 

n 
In    I.       '  mage  wa     along   the 

'I    mid 


i    Remains    ol    Trestle    Across    Arroyo   Seeo,     Typical   of 
CI  In  Real  Bstati 

I  ii    Bungalow    thai    Was  On   the    BanU   ol    the    Irn 
.in    i     Ujove   ih.    Junction   with    the    Los    Ingeli       Rlvei       Show 

in      i  hi    i  Iroal    Am. .mil   ol  Soil    Cnn  l<  6    Vway. 

iu  n  were  brou  fhl  in  on  two  Hal  ears  and  two  box  ears 
by  fool  transfer  across  the  San  Gabriel  River.  Pot 
tunately,  the  citj  ear  lines  and  tlie  lighting  and  telephone 
senile  continued  with  little  interruption,  The  natural 
gas  lines  were  i  ul  off. 

Many  ranches  south  of  the  citj  were  flooded  :  one  worth 

$400,000  and  another  worth  $80, had  all  their  imj 

provemenl    ruined,     A  few  lives  were  lost.     1 10     kmgeli 

Harbor  has  I □  seriou  U  damaged  by  the  deposil  of  ie\ 

eral  thou  and   toni    of  river  spoil.     In  the  b\*  countiel 

in"  i  affected,    ome  3B  bridges  or  re  were  lost.     The 

■    I  imaleil   up  I"  $3,000,000. 
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mjis&ps©  01   &  i^ortioE  of  thu 
lope  Va\l!e^  Steel  Snplnoini, 

cmedkact 


Amitl< 


By  William  Mulholland* 


pTNOPSIS — An  8-in.  rain  fail  in  three  days  in  desert 
coiiiilr//   irh'Ti'   the  annual  rainfall  rarely  exceeds  7  in.. 

•  Vauseil  a  washout  where  a  10 -ft.  .sled  .siphon  of  the  Los 
Angeles  Aqueduct  crosses  a  .small  creek.  Tin-  concrete 
piers  supporting  the  pipe  were  overturned,  the  pipe  broke 
at  several  joints,  and  the  outrushing  water  emptied  the 

wipe  so  rapidly  that  a  porMbn  of  it  collapsed  muter  e.r- 

dernnl  air  pressure. 

The  Antelope  Valley  Siphon  has  a  total  length  of 
81,706  ft.,  with  a  maximum  head  in  the  center  of  the 
valley  of  two  hundred  feet.  Of  the  length,  2736  ft.,  at 
the  north  end  is  of  reinforced  concrete  and  also  :'>.'314  ft. 
.it  the  south  end.  The  remaining  length  is  of  steel. 
In  ft.  in  diameter.  The  middle  half  of  the  steel  is  com- 
posed of  %-in.  plate  and  the  two  ends  are  of  Vi-111-  plate. 

•Chief  Engineer.  Los  Angeles  Aqueduct,  Los  Angeles.  Calif. 


All  the  steel  pipe  is  laid  half  its  depth  in  the  ground. 

Iu  the  center  of  the  valley,  when  the  pipe  was  laid, 
there  was  a  small  ravine  about  8  ft.  deep  by  15  ft.  wide, 
which,  afforded  drainage  for  the  entire  west  end  of  the 
valley,  and  from  its  appearance  indicated  that  the  maxi- 
mum flow  that  ever  passed  there  was  never  in  excess  of 
in  or  50  cu.ft.  per  sec.  the  whole  country  being  in  an 
arid  desert  region  where  the  annual  rainfall  rarely  ex- 
ceeds ?  in.  The  pipe  was  carried  across  this  ravine  on 
two  concrete  piers,  one  on  each  side. 

On  Feb.  18,  19  and  20,  the  whole  of  southern  Califor- 
nia was  visited  by  a  storm  that  in  point  of  destructiveness 
was  never  equaled  in  this  country.  As  a  result  the  city 
of  Los  Angeles  was  totally  isolated  from  traffic  with  the 
outside  world  for  over  a  week. 

The  rainfall  at  a  point  along  the  Aqueduct  ten  miles 
from  the  Antelope  Valley  siphon,  was  over  8  in.  in  that 
period,  resulting  in  a   freshet  that  cut  out  the  small  ra- 


.    I.      I'»u>;\k    i\    Si  ii  i     I'iri      \  I    JOINTS 

Fig.  ::.     Lookj  tro   I  tow  s  the  Lini 


Fig. 


Two   (Hi  ii  ii  i:\  in    I'm  R8    wo    Pin     I  >ISP1  ICED 

Fig.  i.     Looking  Alongside  imi    I.im 


Views  of  Pailubi  0]    Lntelope  \  illei   Siphon,  Los  Angeles,  Calie.,  Taken   Feb,  25,  1914 


[From    photograph!    ■upplled    bj     V    C.    Pinkie,    consulting 
i  Inkle,    writing   live   daj  * 

nd      ■  '.i    in 
opinion   thai    "th<    br<  il     wa     due   i o   Falluri    ol 

defective    Le    pier*    undei     i  he    pipe  nti  lopi 

I  .  In  which   I  oi  pi  k  I   onlj  ount  of  watei 

•.  •  a  i  lie  preai  >  Id i   I",    wati  i    mai  ke  on 

thi     hanl  Mi     F"li  kl i    i n    thai    II 

would   be  Impossible  »tore   the  collapsed   pipe   to  iih  orig- 


inal   ihape  by   restoring   the   Internal  pressure  and  added  thai 

ol    the    opinion    that    the 
must   be  .in  out  and  rerolled  "i    new    material   mil 
em  •  ii  i 

.in-,  .if    Intelope  Vallej    i 

The  cradles   In   whloh   the   pipe   rested   fa ach   other   In   the 

overturned    piers,   and    the   cradle  marks   may   !'■■  seen   "ii   the 
undei   side  ol   the  pipe  l 
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vine  above  described  to  a  width  of  150  ft.  and  a  depth 
of  over  20  ft.  This  washout  undermined  the  two  piers, 
which  still  lie  on  their  sides  intact  in  the  bottom  of  the 
ravine,  fextmg  the  pipe  drop  down  and  tearing  three  of 
the  round  seams  apart  [see  Figs.  1  and  2].  The  pipe 
being  in  commission  delivering  water  at  the  time  the 
water  rushed  out,  naturally,  with  such  high  velocity  that 
the  quarter-inch  pipe  collapsed  to  a  TJ-shape.  [See  Figs. 
3  and  4.]  The  heavier  plate  remained  intact  and  the  re- 
lnforced-eoncrete  pipe  was  also  uninjured. 

As  there  is  no  place  where  the  pipe  is  bent  to  a  smaller 
radius  than  <j  in.,  it  can  reasonably  be  expected  that  it 
will  be  restored  to  roundness  when  repairs  are  made  to 
the  broken  part  in  the  center  of  the  valley  and  the  pres- 
sure turned  on.  Some  of  the  rivets,  without  doubt,  where 
the  bending  is  sharp,  will  have  to  be  replaced.  The  re- 
pairs in  the  central  section  are  about  completed  [March 
!<]  and  it  is  expected  that  the  water  will  be  turned 
through  to  round  out  the  quarter-inch  pipe  before  the 
end  of  the  week. 

Tlie  accident  is  similar  in  character  to  that  which  hap- 
pened to  the  Bull  Run  pipe,  at  Portland,  Ore.,*  some 
years  ago.  but  will  be  more  easily  repaired  as  that  pipe 
\\;:~  of  the  lock-bar  type  and  sustained  some  damage  by 
rupture  of  the  plates  along  the  bar. 

With  the  exception  of  this  accident  and  the  trivial 
amount  of  sand  running  into  the  open  portion  of  the 
Los  Angeles  Aqueduct  near  its  head  in  the  Owens  Val- 
ley, no  further  damage  was  incurred  on  the  whole  217 


§©veir©  Grsv§  SDsspllosacDEas  usimdley 

2Sd  Sft.  alt  FafSIhi  Av©o0  Mew 

Y<de>]&   Cityj    ®in\   Msis=clh   S 

Three  heavy  gas  explosions  on  the  morning  of  Mar.  8, 
ripped  two  large  holes  in  2:3d  St.  at  the  interception  of 
Broadway  and  Fifth  Ave.,  Xew  York  City  (see  Fig.  1).[ 
Breaks  in  the  water  mains  flooded  the  subway  excavation 
on  Broadway  to  a  depth  of  about  10  ft.    The  safety  vaults  I 
of  the  Garfield  National  Bank,  at  200   Fifth  Ave.,  were' 
flooded,   and   many   plate-glass   windows    in    the    vicinity 
were    broken.      Eight    persons    were    injured,    but    none 
seriously. 

The  larger  hole,  on  the  south  side  of  23d  St.,  was  about  j 
25  ft.  long,  and  extended  from  the  surface  car  tracks 
nearly  to  the  curb,  as  shown  in  Figs.  2  and  3.  The  other 
hole  was  a  little  to  the  west,  on  the  north  side  of  the 
tracks,  and  was  about  lo  ft.  long  by  7  ft.  wide.  It  reached 
down  to  a  sewer  which  was  broken  by  the  explosion.  The 
general  extent  of  the  street  damage  is  shown  in  Fig.  1. 

The  sequence  of  events  appears  to  be  as  follows:  The 
breaking  of  a  48-in.  water  main  under  the  intersection 
of  Fifth  Ave.  and  Broadway,  ai  23d  St..  at  about  S  a.m., 
undermined  the  gas  mains  so  that  they  sagged  and  leaked. 
At  about  11  a.m.,  a  6-in.  gas  main  exploded,  probably 
from  an  electric  spark.  There  was  a  quantity  of  under- 
ground electric  wiring  at  this  point.  A  west  bound 
crosstown  car  was  directly  over  the  point  of  the  explosion, 
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The  fifth  annual  Boston  Engineers'  dinner  was  held  on 
e  evening  of  Wednesday,  Mar.  4,  at  the  Boston   City 
ub.    This  annual  dinner  has  become  a  notable  affair  in 
mi.-,  tin])  with  the  movement  to  foster  cooperation  be- 
the  local   engineering  organization   and   the  local 
lies  of  the  national  engineering  societies.     The  din- 
It  held  on  Wednesday  evening  last  was  conducted  joint- 
»   by  the  Boston  Society  of  Civil  Engineers,  the  American 
'istitiite  of  Electrical   Engineers,  and  the  American  So- 
ety  of  Me.  hanical  Engineers.     The  committee  in  charge 
f'  the  arrangements  for  the  dinner  was  made  up  of  rep- 
("sentatives  from  each  of  these  three  organizations,  with 
\.  .1.  Xeall.  as  chairman.     Prof.  H.  E.  Clifford,  of  the 
larard   Engineering  School,  who  has  won  fame  among 
i>  professional  associates  as  a  poet  as  well  as  an  engi- 
eer.   acted   as   toastmaster.      The  after-dinner   speakers 
rere  Guy  E.  Tripp,  head  of  the  Westinghouse  Electric 
Co.,  who  discussed  the  "Five  Brothers"  bills  pending  in 
Congress  for  the  control  of  the  business  of  interstate  cor- 
porations. Dr.  A.  E.   Kennelly,  who  described  the  work 
[ccomplished    by    the     International    Electro-Technical 
Commission  ;   C.   0.   Mailloux,   President  of  the  Ameri- 
can   Institute  of  Electrical   Engineers;  James  Hartness, 
lent  of  the  American  Society  of  Mechanical  Engi- 
neers, and  Prof.  M.  W.  Franklin.     Some  250  engineers 
kere  present  at  the  dinner,  all  that  the  banquet  hall  of 
the  City  Club  would   accommodate. 

One  tangible  result  of  this  movement  for  cooperation 
md  united  action  among  the  different  engineering  organ- 
izations in  Boston,  was  the  organization,  two  years  ago. 
)f  the  Engineers'  Club,  of  Boston.  An  intangible  result 
if  probably  even  greater  importance  is  the  fostering  of 
:he  spirit  of  cooperation  and  good  fellowship  among  engi- 


Fig.  2.     Hole  ix  23rd  St.  Caused  by  Gas  Explosion's 

(View    facing   North    River;    asphalt    pavement    in    foreground 
is   on  Fifth   Ave.     Paving   on   23d   St.   is   wood   block.) 

neers  engaged  in  all  the  different  branches  of  the  profes- 
sion. The  success  which  has  followed  the  cooperative 
movement  among  Boston  engineers  should  encourage 
similar  action  among  the  engineers  of  cities  where  such 
action  lias  not  been  taken.  Such  a  movement  has  al- 
ready been  inaugurated  in  a  number  of  cities,  and  has 
been  accompanied  in  places  with  the  establishment  of  an 
Engineers'  Club,  with  the  usual  benefits  of  a  social  club. 
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SHaglh  M®!ffi(DiPS   ft©  ^ia  AffimeyicaEi 

When  Col.  George  Washington  Goethals  returns  to 
Panama  after  his  present  visit  to  Washington  and  Xew 
York  City,  he  can  carry  with  him  at  least  three  gold 
medals,  acquired  within  as  many  days,  and  enough  laud- 
atory addresses  and  speeches  by  eminent  public  men  to 
fill  a  fair-sized  volume. 

The  first  medal  above  referred  to  bore  this  inscription : 

This  medal  of  the  National  Geographic  Society  is  awarded 
to  George  Washington  Goethals,  to  whose  ability  and  patriot- 
ism the  world  owes  the  construction  of  the  Panama  Canal, 
Mar.  3,  1914. 

The  presentation  was  made  at  the  annual  dinner  of  the 
Society  by  the  President  of  the  United  States,  the  Secre- 
tary of  State  acting  as  toa-t  master.  The  guests  included 
members  of  the  diplomatic  corps,  cabinet  members,  prom- 
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of  our  friends  present,  that  the  greatest  engineer  shoulc 
come  from  the  United  States.  The  United  States  has  made 
the  world  very  uncomfortable,  but  it  has  at  least  done  so  by 
the  exercise  of  extraordinary  dynamic  qualities.  It  is  not 
one  of  the  statical  nations  of  the  world.  It  is  one  of  the 
nations  which  has  disturbed  equilibrium,  which  has  cut  new 
paths    for   the    thought   and   action    of    mankind. 

And  now  there  is  to  be  elevated,  and  kept  always  on  high, 
this  new  name  upon  which  men  are  to  enter  the  roads  of  new 
experience,  a  name  which  will  not  lie  blotted  out  until  and 
unless  the  whole  civilization  of  the  world  should  change,  the 
name  of  Colonel  Goethals.  The  government  of  the  United 
States  lent  him  to  the  world  and  he  has  done  this  thing  for 
the  world.  For  it  is  our  proud  boast  that  we  have  cut  this 
highway  for  all  the  sea-going  ships  of  the  world 

I  take  it  for  granted  that  we  do  not  tonight  forget  that 
distinguished  group  of  men  who  have  been  associated  with 
Colonel  Goethals — that  gallant  and  devoted  soldier  who  gave 
his  very  life  to  see  that  the  great  work  was  done  at  Culebra 
Cut;  that  man  who  made  so  much  of  this  work  possible — 
Surgeon-General  Gorgas,  by  knowing  how  to  hold  disease 
off  at  arm's  length  while  these  men  were  given  leave  to 
work;  Colonel  Sibert,  who  built  the  walls  of  Gatun  dam  and 
created  Gatun  Lake,  making  it  look  to  the  eyes  of  the  be- 
holder as  if  nature  had  done  the  work  over  while  he  himself 
presided,  and  Colonel  Hodges,  who  made  the  locks  and  the 
machinery    by    which    these    great    things    are    administered. 

But  we  are  merely  acknowledging  the  presiding  character 
and  genius  which  drew  all  the  elements  of  this  work  to- 
gether, which  made  it  a  work  done  by  colaborers,  not  by 
rivals — work  done  as  if  it  were  the  conception  of  a  single 
mind  and  work  done  in  the  spirit  of  service  as  self-efface- 
ment which  belongs  to  a  great  service  of  a  great  govern- 
ment. 

There  is  nothing  selfish  in  the  eminence  of  Colonel  Goe- 
thals. It  is  representative  of  a  great  profession;  it  is  repre- 
sentative of  a  great  government;  it  is  representative  of  a 
great   spirit. 

I  am  glad  that  this  thing  was  not  done  by  private  enter- 
prise and  that  there  is  no  thought  of  private  profit  anywhere 
in  it,  but  that  a  government  put  itself  at  the  service  of  the 
world  and  used  a  great  man  to  do  a  great  thing.  That  is  the 
ideal  of  the  modern  world,  that  the  services  to  mankind  shall 
be   commonly   shared. 

In  his  reply  to  President  Wilson,  Col.  Goethals  said: 
'"It  i<  easier  to  build  canals  than  to  find  fitting  words  to 
express  my  gratitude,"  and  he  emphasized  the  idea  that 
in  accepting  the  medal  he  did  so  in  the  name  of  every 
member  of  the  canal  staff. 

On  the  following  evening,  in  New  York  City,  Col. 
Goethals  was  presented  with  the  first  gold  medal  of  the 
National  Civic  Forum  for  "distinguished  public  ser- 
vice." Carnegie  Hall,  one  of  the  largest  in  New  York 
City,  was  filled  I"  overflowing,  and  many  laudatory 
speeches  were  made  by  distinguished  men.  The  fol- 
lowing poem  was  read  by  the  author.  Percy  MacKaye: 
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Medal  of  the  Civic  Forum  Awarded  George  Washington  Goethals,  Carnegie  Hall.  New  York  City, 
Mar.    !.    1914.      Designed  b-y   Paul   II.   Manbhxp 


Till   a   mind  flowed   white   through   the   yellow   mist 

And    purged    the    poison-mold, 
And    the   wrecks   rose   up   in   labor, 

And   the  fevers'   knell   was  tolled. 
Anil   the    keen   mind    cut    the   world-divide, 

Untarnished   by   world   sold: 

For  a   poet  wrought    in    Panama 

With    a    continent    for    his    theme, 
And    he    wrote    with    flood    and     Mr. 

To  forge   a   planet's   dream, 
And  the  derricks  rang  his  dithyrambs 

.\  mi   bli  stanzas   roa  red   in   si  ea  m 

But   the   poet's   mind    it    is    not    ins 
Alone,   hut    a    million    men's 

Far    visions   of   lonely    dreamers 

Meet    tin  re   ae   In   a    lens, 
Ami   lightnings,   pent    by   stormy   time, 
Leap  through,  with   flame   intense: 

So  from  our  age  three  giants  loom 

To    vouch    man's    v.-nt  n  roils    soul: 

Aniiiiiiis.-ii   on  his  Ice-peak, 

i    Peary  from    his   pole, 

And    midway,  where   th :eana    meet, 

■  loi  th  hie   go 

Where  old   Balboa   bent   his  naze 

Hi-    leads   the   liners   thn 
Ami   the   Horn   thai   toss.. i    Ifa 
owe  a   far  halloo, 
hare  the  navies  never  sailed 
Steamed  Qoethals  and  hla  crew; 
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On  Mar.  ■'',  i '"I.  Goethale  was  the  pnc-i  of  ln.nnr  nf  iho 

Economii   Club,  of  New   fork,  at  a  dinner  at  tin-  Hotel 

attended  by  over  a  thousand  persons  ami  was  the 

recipient  of  the  medal  of  the  National  Institute  of  Social 

Science,  which  was  presented  bj  Mi.  Hamilton  W    Maim.. 
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Reported  by  II.  !•'.  Jordan* 

The  seventh  annual  meeting  of  the  Indiana  Sanitary 
nnil  Water  Supply  Association  was  hold  at  Indianapolis, 
Feb.  36  and  '.';.  1914,  Aside  from  tin-  program  of  ad- 
dresses and  papers,  there  was  a  banquet,  with  W.  E. 
Stone,  President  of  Purdue  University,  ami  Win.  L. 
Bryan,  President  nf  Indiana  University,  as  speakers,  ami 
a  trii)  to  the  Indianapolis  Sewage  Experiment  Station. 
m! t  '.'"in  water-works  men  ami  bealtli  officers  wore  in  at- 
tendance. A  feature  of  the  meeting  was  an  address  on  the 
commission-manager  plan  of  city  government,  by  Henry 
M.  Waitr.  nix  manager,  Dayton,  Ohio  [parts  of  this 
paper  \\  ill  appear  in  a  later  issue.  | 

Each  vice-president  of  th,'  Association  is  chairman  of 
a  committee  on  certain  phases  nf  water-works,  ami  all 
papers  ami  aihlivss,>s  were  grouped  under  i ittee  re- 
ports. 

Water-Works  Management-  The  report  of  Howard 
A.  Dill  (superintendent,  Richmond  water-works)  dis- 
cussed iho  standard  classification  of  water-works  accounts 
established  by  the  Indiana  Public  Service  Commission. 

Thomas  Duncan,  chairman  nf  the  commission,  stated 
that  in  valuations  Eor  the  commission,  pavements  laid 
mam-  wen  installed,  ami  not  actually  paid  for  by 
tin'  utility,  will  nut  hr  allowed  as  an  element  of  value  in 
the  going  plant  ;  thai  early  losses  im  urred  on  hi  in 
a  s\s!i'in  I,,  an  established  business  «ill  ho  allowed  a-  an 
item  ■  due,  and  thai  an  important  dutj  ■  f  the 

commission  consists  m  ,,,,(  nJone  setting  a  fair  valuation 
"ii  iho  utilin  in  question,  bul  also  in  the  regulation  «( 

•Superintendent   or  Filtration,   tntflanapol  in- 
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sources  of  income,  so  that  various  classes  of  service  will 
bear  a  just  proportion  of  the  expense. 

John  W.  Alvord,  in  a  paper  on  "The  Fundamental 
Principles  of  Public  Utility  Valuations,"  traced  the  de- 
velopment of  valuation  work  from  1895-1900,  when  a 
number  of  franchises  in  the  Middle  West  began  to  expire, 
to  the  present  time,  when  approximately  $1,000,000,000 
worth  of  property  is  being  valued  yearly. 

Legislation  a.\d  Legal  Decisions — H.  E.  Barnard 
(chemist,  Indiana  State  Board  of  Health,  Indianapolis), 
in  reporting  for  the  committee  on  this  subject,  traced  the 
change  that  has  taken  place  since  1890  in  the  attitude 
of  the  courts  in  fixing  the  responsibility  upon  the  mu- 
nicipality or  corporation  for  furnishing  impure  water- 
supplies.  Beginning  with  a  case  against  the  Plymouth 
(Pemi.)  Water  Co.,  in  1891,  when  it  is  held  that  since 
the  company  did  not  know  of  the  specific  infection  of  its 
watershed,  and  the  superintendent  made  occasional  sur- 
veys of  the  stream,  negligence  of  the  company  was  not 
shown,  the  history  was  traced  through  the  case  against 
the  Ashland  (Wis.)  Water  Co.,  in  1898,  where  it  was  held 
that  since  the  impure  character  of  the  water  was  a  mat- 
ter of  common  knowledge,  no  responsibility  entailed  upon 
the  company,  to  the  Mankato  (Minn.)  case  in  1910, 
where  it  was  held  that  the  city  operating  the  water  plant 
in  its  corporate  capacity  was  liable  for  damages  to  citi- 
zens whose  health  was  injured  by  the  use  of  the  polluted 
water. 

Water- Works  Devices  and  Machinery — E.  L. 
Loomis  (superintendent,  Valparaiso  Home  Water  Co.) 
reported  for  this  committee.  He  detailed  the  experience 
of  this  company  in  the  use  of  various  types  of  pumps. 
A  high-duty  pomp  in  service  will  deliver  1,000,000  gal.  of 
water  at  a  coal  cost  of  $2.98;  another,  noncompound 
crank  and  flywheel  type,  at  $1.11,  and  a  third,  a  duplex 
pump,  at  $6.26. 

Ellwood  Ramsey,  of  the  Baker-Yawter  Audit  Co.,  in 
iiscu8sing  "Elimination  of  Water  Waste,"  cited  the  case 
of  a  town  in  Indiana  which  applied  to  the  State  Board 
of  Health  tor  aid  in  developing  a  new  supply.  Tt  was 
found  that  this  town  was  using  o\er  5oo  gal.  per  capita. 
In  another  citj  1,500,000  gal.  daily  were  found  to  be 
g  into  a  factory  supply  system  without  being  paid 
for.  A  company  has  equipped  all  its  inspectors  with 
aquaphones,  with  instructions  to  examine  every  service 
for  ground  ami  house  leak-. 

W  \  i  ii:  Pobifk  ition-  -The  report  for  this  committee 
I  led  by  II .  G.  Morgan  (i  it}  sanitarian,  In- 
dianapolis). Mr.  M"i  .in  stated  thai  a  survey  "I'  typhoid 
in  Indianapolis,  in  191;;,  showed  ''"'',  occurring 
where  privy  vaull  '•    using  water  sup- 

plied by  private  wells,  while  a  /one  epidemic  of  I  ' 
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tion  to  the  winter  enteritis  in  the  cities  using  water-suj 
plies  along  the  Great  Lakes.    In  conclusion  he  said : 

In   cities    with   polluted   water-supplies,    the    rate   for   diai 
rhoaa  and  enteritis  under  two  years  is  abnormally  high  in  th'  1 
winter  and  spring  months,  and  the  substitution  of  a  safe  fol  I 
a  polluted  public  water-supply  results  in   a  marked  reductiopl 
of  deaths  of  infants  from  the  above  named  diseases,  especially 
during  the  months  from  December  to  June. 

In  discussing  the  above  papers,  H.  E.  Jordan  (Indian   | 
apolis  Water  Co.)  stated  that  the  death  rates  in  Indian 
apolis  following  water  purification  had  not  followed  tli 
Mills-Eeincke  phenomenon.     During  the  22  years  fron  I 
1891-1912,  inclusive,  the  average  typhoid  rate  was  42.' 
per  100,000—51.8  before  filtration  and  27.1  after— whili  j 
the  percentage  of  total  deaths  due  to  typhoid  was  3.4  be 
fore  filtration  and  1.8  after  filtration.     In  spite  of  this 
the  general  death  rate  was  reduced  only  from  15.:!  ft 
14.8  per  1000,  and  the  rate  from  diarrhceal  diseases  from 
83.8  to  79.9  per  100,000.    The  conclusion  is  that  water- 
supply  was  a  minor  factor  in  the  typhoid  situation  in 
Indianapolis. 

In  a  paper  on  "The  Volume  of  Chemical  Change  Dur- 
ing Water  Purification,"  C.  K.  Calvert  (chemist,  Indian- 
apolis Water  Co.)  presented  some  interesting  figures  on 
the  amounts  of  chemical  substances  carried  by  a  number 
of  rivers  in  the  United  States,  including  the  White  Biver, 
at  Indianapolis.  Gains  and  losses  due  to  the  operation 
of  the  Indianapolis  filters  were  also  given.  Assuming 
for  the  White  Biver  an  annual  average  flow  of  38,000,- 
000,000  cu.ft.  or  12,000,000  tons  from  1240  sq.mi.  of 
drainage  area,  then  the  river  carries  434,400  tons  of  total 
solids  per  year,  or  enough  to  lower  the  whole  drainage 
area  0.003  in.  per  year  or  1  ft.  in  4000  years.  Estimating 
the  bacterial  content  of  the  water  at  320  billions  per 
pound,  then  2522  tons  of  living  bacteria  or  2  tons  per  sq. 
mi.  of  drainage  area  pass  the  sampling  point  each  year. 

Floods  and  Flood  Prevention — Morris  Knowles,  en- 
gineer  member  of  the  Pittsburgh  Flood  Commission,  ami 
Major  .1.  ('.  Oakes,  of  the  Hoard  of  Officers  on  Rivel 
Floods,  discussed  the  subject  of  '•Flood  Prevention"  with 
particular  reference  to  the  floods  of  1913. 

Reservoirs  on  the  headwaters  of  streams,  to  be  used  nlsd 
as  sources  of  power  and  to  furnish  water  during  drj 
seasons,  with  joint  federal  and  state  control,  were  advoj 
cated  by  Mr.  Knowles,  while  Major  Oakes  decried  their 
efficiency,  claiming  in  the  case  of  the  Wabash  (Ind.) 
River  Hood  of  1913,  that  to  have  kept  it  within  its  banks 
from  Mar.  26  to  Apr.  2 1 ,  would  lune  required  reservoins 
capacity  of  260,000,000,000  cu.ft.  (930  sq.mi.,  L0  ft. 
deep). 

Particular  i  riticiam  was  directed  to  the  building  up  of 
flood  plains  of  rivers  in  their  How  through  cities  and  en- 
croachments by  bridges,  railroad  embankments  and  busi- 
ness -tin.  lures  upon  the  di\  weather  stream  beds. 

John  W.  Alvord,  in  discussing  these  addresses,  claimed 
thai  each  city's  problems  must  be  worked  oul  according  to 
the  local  lition  ,  giving  as  examples  the  flood  preven- 
tion plane  for  Columbus  and  Dayton,  Ohio.     In  the  foi 
mer,  i  hannel  improvi  rnenl    were  ad^  ised,  both  on  ground 

of    ifi  tj  and  fir  t  cost,  « hile  al  I tayton  this  thod  h b 

too  expensive  bul  reservoir  nites  were  found  capable 
of  being  developed  al  fea  ible  cosi  thai  would  i  ontrol 
trrcnti  ■  H 1    than  tho  o  of  1913, 

Other  Papeii      R    C    Whei  lei   pre  ented  a  papci  on 

igc  i  n  at  incut  work    ill   Vin 

.   I  ml    |  \i»  trai  ted  on  p.  68 1.  of  Eng,   News,  of 
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[ar.  5,  1914. — Ed.]    E.  R.  Cummings  (professor  of  geol- 
sj,    at    Indiana      University,    Bloomington)     detailed 
ie  characteristics  of  the  geology  of  Indiana  as  regards 
ater-supply.     The  location  of  reservoirs  on  the  knob- 
tone  formatfon  was  advised,  so  far  as  this  is  feasible,  on 
nt  of  the  fact  that  the  rock  named  is  impermeable 
ml  insoluble. 
Business  Proceedings — A  committee  was  appointed 
:    the  opening   session   to   consider   affiliation  with   the 
American   Water   Works   Association.     The   committee's 
•eport  was  favorable,  but  in  view  of  the  fact  that  some 
loubt  was  raised  as  to  the  possibility  of  retaining  the 
nterest  of  the  State  Board  of  Health  and  county  health 
•fficers,   it   was   decided   to   continue   as   an   independent 
organization  for  the  time. 
Fur  President  of  the  Association,  II.  A.  Dill   (Presi- 
dent Richmond  Water  Co.)  was  chosen  to  succeed  Dow  R. 
(iwinn,  of  Terre  Haute.     For  Secretary-Treasurer,  W.  F. 
King   ( Assistant  Secretary,  State  Board  of  Health,  In- 
Wfianapolis)  was  continued  in  office. 

Vice-Presidents,  each  to  be  chairman  of  a  committee, 
H  stated,  were  elected  as  follows: 

I     C.  H.  Hurd   (vice-president,  Indianapolis  Water  Co.), 
Water-Works  Management  and  Accounts. 

H.  E.  Barnard  (state  food  and  drug  commissioner, 
Indianapolis),  Legislation  and  Legal  Decisions. 

I!.  L.  Sackett  (professor  of  hydraulic  and  sanitary  en- 
gineering, Purdue  University,  Lafayette),  Stream  Pol- 
lution and  Sewage  Disposal. 

W.  H.  Durbin  (superintendent,  Evansville  Water  De- 
partment), Water  Purification. 

Quince  Walling  (superintendent,  Muncie  Water  Co.), 
Water-Works  Devices  and  Machinery. 

MsxtU^ir'Sil  vs.  IDesiigpniedl   Polles 

The  snow  which  fell  in  the  blizzard  that  struck  New 
York  City  and  vicinity  on  Mar.  1-2  was  very- damp,  so 
that  it  soon  weighted  down  all  suspended  wires  with  a 
Coating  sometimes  as  thick  as  I  in.  in  diameter.  After 
this  coating  had  become  partly  or  wholly  frozen  there  was 
i  very  high  gale,  registered  on  the  Weather  Bureau 
anemometers  at  a  maximum  of  84  miles  per  hour.  These 
conditions  combined  to  cause  great  damage  to  all  of  the 
ftverhead  wires  in  the  vicinity  of  New  York  City,  but 
particularly  along  the  railways  in  New  Jersey,  where 
the  combination  of  wind  and  snow  seemed  to  have  been 

greatest. 

li   30  happens  thai   the  Bervice  lines  along  all  of  the 

railways    in    this    territory    arc    of    the    old     Wooden-pole 

type,  with  the  exception  of  those  along  the  Sackensack 
Meadows  Division  of  the  Pennsylvania  R.R.,  where  the 
i  i  i  iph  line  is  carried  on  reinforced-concrete  poles  and, 
on  the  other  Bide  of  the  track,  a  power-transmission  line 

on      trUCtui     1     teel    poles.      These    tWO   designed    pole    linos 

were   the   only  ones  crossing   the   Meadows   which   did 
fer  Bevere  breakdov*  as. 
The  accompanying  \ iew    i     taken  near  the   Erie  R.R. 

terminal  and  shows  a  typical  condition  along  the  n ten 

pole  line.    Such  breakage  was  common  along  the  Lack 

awanna,  Brie  and  Jersey  Central  roads,  where  the  « len 

pol<       en    d    ft      Ul  of  these  lines  are  of  long  i  te 

and  arc  n. ii     tandardi  ed  at  to  Bize  of  poles  and  .-pan: 

but  in  general,  -pans  of  120  ft.  are  u^-<\  and  the  wires 


carried  number  from  50  to  100.  The  breaks  are  either 
in  the  crossarms,  or  in  the  pole,  just  below  the  crossarms, 
or  at  midheight..  Very  few  poles  are  uprooted,  but  there 
are  some  cases  where  the  wires  are  stripped  from  the  in- 
sulators and  the  pole  left  standing.  As  would  be  ex- 
pected, the  break  of  one  pole  has  always  started  a  train 
of  breaks.  Anchor  poles  'would  have  helped  to  localize 
damage. 

On  the  line  of  the  Pennsylvania,  the  contrast  is  quite 
marked.  The  pole  lines  there,  which  were  placed  in  1909. 
suffered  practically  no  damage.  In  a  few  cases,  the  cross- 
arms  were  broken  or  pulled  from  the  concrete  poles,  but 
no  damage  was  noticed  to  any  one  of  the  502  concrete  or 
77  steel  poles  crossing  the  Meadows. 


Wooden  Telegraph  Poles  near  Erie  R.R.  Terminal, 
Jersey  City,  after  Blizzard  of  March  1-2. 

The  concrete  poles  are  from  25  to  50  ft.  in  height  above 
ground  and  are  embedded  in  timber  grillages  below  which 
the  pole  projects  into  the  soft  earth.  They  are  square 
in  cross-section  and  reinforced  with  rods  in  each  corner, 
to  resist  a  pull  of  6500  lb.  at  6.5  ft.  below  the  top.  The 
general  span  across  the  Meadows  is  12o  ft.  They  carry 
about  lo  wires  and  two  cables  at  present.  Special  guy- 
are  provided  along  curves  and  at  crossing.-. 

The  transmission-line  poles  are  for  300-ft.  spans:  they 
are  from  50  to  70  ft.  in  height  and  carry  some  16  wires 
ami  cables.  Each  pole  is  of  latticed  structural  steel, 
square  in  section  with  one  angle  at  cadi  corner  and  sin- 
gle-angle  bracing.  They  are  set  in  heavy  concrete  bases 
on  timber  piles. 

;  ' 

Somrae  Testis  ©ira  SfareiraggtH  of 
©veirweli  Coiracn*e<te 

The  table  and  diagram  on  the  nexl  page  -bow  plain- 
ly the  deleterious  effect  of  too  much  water  in  concrete. 
The  data  Merc  compiled  by  the  Committee  on  Specifica- 
tions and  Methods  of  Tests  for  ton,  rete  Materials,  of  the 
American  Concrete  Institute,  in  connection  with  an  ex- 
tended   investigation   into  a  standardization  of  concrete 

test    pieces.     While  the  tests   noted  here  were  made  in  an 

effort  to  arrive  at  a  proper  proportion  of  water  to  use  in 
mixing  test  pieces,  thej  at  the  same  time  show  definite!} 


;„ss 
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the  effect  of  a  variation  in  water  content  which  must 
be  of  similar,  although  not  necessarily  proportionate,  im- 
portance in  fieldwork. 
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News  Age  at  Time  of  Breaking,  Days 

Time-Strength  Curve  of  Concretes  Mixed  with 
Different   Degrees  of  Water 

The  tests  reported  were  made  under  the  same  pre- 
1  conditions  of  standardization  and  manipulation, 
hut  with  necessary  local  variations  in  material,  by  three 
college  laboratories.  The  concrete  was  approximately  a 
1:2:  1  mix,  with  coarse  aggregate  of  from  '-j  to  '■'•]  in. 
in  diameter.  Bach  value  given  is  an  average  of  four  6-in. 
fliam.  by  6-in.  cylinder.-.  The  amount  of  water  used 
varied  with  conditions  of  sand  and  gravel,  but  the  con- 
sistency i-  described  as  follows  in  the  Committee's  re- 
port : 

Because  of  the  difference  in  the  effect  of  different  sands 
uiion  the  consistency,  l(  was  impossible  to  specify  a  definite 
percentage  of  water.  Tests  made  by  members  of  the  com- 
mlttee  Indicate  thai  the  mos(  uniform  degree  of  consistency 
can  be  obtained  by  adopting  the  Chapman  consistency  test, 
which  consists  In  tilling  B  slightly  tapering  cylindrical  form 
with  concrete,  Immediately  Inverting  this,  and  by  repeated 
trlalH  finding  the  imounl  of  water  which  will  cause  the  con- 
to  Jn.st  begin  t«  .h1l.mii>  when  the  form  Is  removed,  \ 
dry  mix   Is.  o  insatisfactory,  while  it  Is  almost   Im- 

possible to  describe  a  v<  ■    which   will   Insure  uni- 

formity. 

iking  generally,   however,  the  dry   mis    is   about 
h</,  water,  the  normal  aboui  '■>'',  and  the  wet  L0%.  These 
it  will  be  appreciated,  are  much  lower  than 
those  required  to  give  similar  consistencies  in  actual  con- 
crete work,  hut  tie    i  ompai  i  ime. 
Tie    a< '  ompan  ii  •  table  (rive*  the  actual  compn 

and   the  ,  urve  the  average  of  the 
three  laboral  I  he  three  di  ncy. 

TABU  '     '  »l     W  VI  l  "    PEIW  l  '■  I  101     ON    I  OM 

III    M,  I  II   HI    i   '.'.I    IM    I  I     ■ 

■      "|    Mi 

inte 


1 1 

1761 

• 
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Iceland's  First  Kailroad  is  soon  to  be  commenced  accord- 
ing to  a  press  dispatch  dated  Mar.   2. 

A   Prize  of  $2500  for   the   best   plan   submitted   for   the   re-   ! 
construction   of  the   city   of  Dublin,   Ireland,    has  been   offered   I 
by   Lord   Aberdeen,     according     to     the    March     issue     of     the 
"Journal"    of   the   American    Institute    of  Architects.      Further    ! 
information  can  be  had  from  the  Local  Government  Board  at 
Dublin. 

A  Severe  Fire  in  St.  Louis,  Mo.,  destroyed  the  seven-story 
red-brick  clubhouse  of  the  Missouri  Athletic  Club,  at  2  a.m.. 
Mar.  9.  Of  the  100  guests  entrapped  on  the  top  two  floors, 
ten  bodies  have  been  recovered,  about  22  are  missing  and 
17  were  injured  in  making  their  escape.  The  ground  floor  of 
the  building  was  shared  by  the  Boatmans'  Bank.  The  cause 
of  the  fire,  which  burned  for  16  hours,  has  not  been  deter- 
mined. 

A  12-in.  Coast  Artillery  Gun  Exploded  during  test  at  Sandy 
Hook  on  Mar.  9.  Press  reports  state  that  the  breech  of  the 
gun  was  hurled  to  the  rear  a  quarter  of  a  mile,  landing  on 
the  lawn  of  the  officers'  club,  and  that  a  100-lb.  fragment  of 
steel  was  driven  half  way  through  the  wall  of  the  concrete 
bomb-proof,  which  sheltered  the  officers  of  the  testing  squad. 
The  officer  in  charge  of  the  firing,  who  was  stationed  on  tha 
observation  bridge,  was  injured  by  a  piece  of  flying  metal. 

The  Railway  Educational  Bureau,  of  the  Union  Pacific  and; 
Illinois  Central  R.R.'s,  whose  work  was  described  in  "En- 
gineering News,"  Oct.  7,  1909,  has  arranged  to  conduct  itst 
courses  so  that  officials  and  employees  of  other  railroads  can. 
participate  in  these  benefits.  It  is  reported  that  25  courses: 
of  instruction  are  now  available  and  that  all  the  privileges  of" 
the  bureau  may  be  secured  by  any  subscriber  for  a  moderate, 
fee.      The   headquarters   of   the   Bureau    is   at   Omaha,    Neb. 

A  Comprehensive  System  of  Subways  for  Providence,  R.  I.t. 
.has  been  recommended  to  the  City  Council  by  a  special  coiik 
mittee  of  that  body.  The  recommendations  are  based  on  the- 
flndings  of  W.  W.  Lewis,  Assistant  Engineer  of  the  Boston,. 
Transit  Commission.  There  would  be,  by  this  scheme,  four- 
subway  lines  for  surface  cars  radiating  from  a  central  tr.-ms- 
fer  station  at  Exchange  Place  to  the  Seekonk  River,  to  North.. 
Burial  Ground,  to  Trinity  Sq..  and  Olneyville,  aggregating 
about  3&  miles  of  line.  The  work  would  be  completed  l>v 
1923  at  a  cost  of  $13,600,000.  After  construction,  they  would., 
be  leased  to  the  Rhode  Island  Co.  (which  operates  the  surface* 
car  .system)  for  4  or  4%%  annual  charge. 

The  Regulnr  Spring  Crap  of  Small  Dam  Failures  has  com- 
menced. Clippings  reaching  this  office  this  week  show  fail- 
ures on  Feb.  26,  at  Redlands,  Calif.,  on  Mar  2.  at  Wcstport, 
Conn.,  and  Potsdam,  N.  Y.,  and  on  Mar.  3,  at  Rochester,  N.  H., 
and  Canterbury,  Conn.  None  of  the  dams  was  of  sufficient 
size  to  cause  great  damage  to  downstream  property,  but  the 
news  of  their  failures  is  significant  as  aii  Indication  of  the 
very  general  insecurity  of  many  such  structures  under  the 
severe  stress  of   spring   floods. 

The  Tank  Steamer  "Oklahoma,"  which  llroke  In  Two  OK 
Jan.  4,  with  a  loss  of  26  lives,  has  just  been  reported  structu- 
rally weak  by  the  Government  inspectors — John  F.  Blair 
and  Andrew  .1.  Savage — appointed  to  investigate  the  accident 
The  report  absolves  the  ship's  officers  of  any  responsibility, 
and  states  that  there  was  nothing  to  show  that  the  steam- 
boat inspection  service  was  dilatory  In  its  duties  or  super- 
vision  ovei    the   vessel.     Furthermore,   it  states   thai    there   is 

tason  to  think  that   the  designers,  builders,  or  owners  of 

the   "Oklahoma"   were   wilfully    responsible   for  the  structural 
ol    the    \. ■■''■!.      This    accident    was   discussed    edl- 

In   "1  n    I ■'  Ing    New  b,"   ol    Jar     I  i,    p.    136. 

The   Causes   or   Forest    tHrea,   ami    the    relative    irapo 
of  tin  Be  ■  auses,  In  all  the  national  forests  ol  thi    Uniti  .i  see  ■ 
u,  re  recently  state, i  by   thi    Bureau  of  Pi 
ii    c.i  to  be  ai    follows: 

No  in  cs  Per  cent 

h   nlng   I  \H 

B88  19   BO 

Railroad    locomotlvi  ■  ■•  J  is  •is 

Campers 

ir.L' 

J3J  6.18 

auwmllls,  doi  '    "■ 

rriVe    r..r   Klghwaj    Basil r'"u    Bi iii«      The   Barber   As- 

,n   pavlm    Co   has  offi  red  a  pi  In   ol    I  II i   the  best  i 

wrtttei  '  " 'r 

OOl  'I"      tltls       ug|  sstsd     Is 

"  \-  phaltlc   m.io  rials  foi    High*  i     i  !oi    ti  uotlon."     The  paper 
„,,,i   ||  -.1 Ice  testa  and  the 

I Ii      o     ol 

.,     o,    ,i    ,,,.,  i    ,  omblns   anj    i  ■  ■■   ol    I  hi    ■    lines  of   in- 


fc'i« 
Hi 


J. 


larch   12,  1J14 

tiga'.ion.       The    length    of    the    paper 
■ds   and   all   manuscripts   must   be   recei 

1,   1914. 
V    Day's     Work     at     Snow     Removal     In 

Tenty  thousand  shovelers  and  truck  drt 
-id.    of    snow   1n    Manhattan,    the    Bronx 
M '.    3.      Street   Cleaning    Commissioner    Fe 
Rnoval     Superintendent     Gunther,     comp 
sitistics   of   the   day's  work: 
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is    limited     to     3000 
ved    not   later    than 

Xew     York     City — 

ers  removed  121, 3S6 
and  Brooklyn,  on 
therston  and  Snow 
led     the     following 


Borough 
lhattan    .  . 


Jklyn 


Labor 

4,663 

635 

2,000 


Trucks 
1,632 


Trips 
16,000 
2,008 
7,412 


Cubic  yards 

removed 

SO, 000 

8.032 

33,354 


Totals    7.296  2,671  25,420  121,386 

In  addition  to  the  men  above  tabulated,  there  were  670S 
rular  employees  of  the  Street  Cleaning  Department  and 
3  emergency  men  put  on  by  the  Department,  3500  refuse 
lectors,  and  250  men  of  other  departments  (e.g.,  the  Park 
partment),    removing   snow. 

The  Human  Reaction  of  a  Water  Main  Break  is  seldom 
t  on  record.  The  water-works  fraternity  is  indebted  to 
1  Springfield  (Mass.)  "Republican"  for  the  following  graph- 
1  account  of  such  a  reaction,  related  early  in  the  morn- 
I  of  March  1  by  a  woman  who,  with  the  other  members  of 
reral  families,  had  been  driven  out  into  the  street  by  the 
iermining  and  wrecking  of  a  house  by  the  water  es- 
>ing  from  a  36-in.  water  main  under  heavy  pressure 
ie     "Eng.     News,"     March     5,     1914,     p.     540).       The     woman 

I  was  sleep,  and  wake  up  with  thunder  and  shake.  I 
ce  my  husband  in  his  ribs  quick,  like  that,  and  say.  "Val, 
ke    hurry;    something   happen."      He    tell   me    to   shut   up.      I 

scare  bad.     The   house   shake  some  more.     I  get  up,   grab 

babies    and    start    downstair.      Then    Val    he    wake    up    and 

ne  too.     We  wade  in  water  while  the  poliss   they  wake  up 

i   rest.      Ain't   the   house   a  worse    though?     There  goes   the 

hes    we   got   yesterday. 

Proposed  Amendments  to  the  Constitution  of  the  American 
ieiy  of  Civil  Engineers  Defented — All  three  of  the  proposed 
endments    to   the   constitution    of   the   American    Society    of 

II  Engineers,  abstracts  of  which  were  given  in  our  issue 
Jan.  29,  p.  262,  in  the  report  of  the  annual  meeting  of  the 
iety,  were  defeated  by  letter  ballot.  The  results,  which 
re  announced  at  the  meeting  held  in  New  York  City,  Mar. 
were    as    follows:    Amendment    A,    for    1494,    against     162S; 

•  i 1   B,   for  1550,   against   1612;   Amendment  C,   for   1270, 

ilnst  1826.  Amendment  A  was  the  one  proposed  by  Messrs. 
:fer  and   others   for   redisricting   the   membership   and   had 

rapport  of  those  who  were  most  strongly  opposed  to  the 
called  Hovey  amendments,  one  purpose  of  which  was  to 
nge  the  status  of  the  secretary.  The  members  were  cir- 
iiizirl  by  both  sides,  those  in  favor  of  Amendment  A  and 
.osing  Amendments  B  and  C  being  signed  by  J.  Waldo 
itb.  Alfred  Noble  and  Allen  Hazen,  and  that  opposing 
endment  A  and  favoring  Amendments  B  and  C  signed  by 
l«r  !•:  Corthell,  William  L.  Darling,  Mordecai  T.  Endicott, 
imond  Fitzgerald.  Henry  W.  Hodge,  George  F.  Swain  and 
other  members  prominent  both  in  the  society  and  in  the 
Ineerlng   world. 

Two  Interesting  Trestle  Aeeldeuts  of  recent  date  were 
Md  by  derailments  during  snow-removal  operations.  One 
i  on  the  Keokul  and  Centervllle  Division  of  the  Chicago, 
■llngton  &  Qulncy  U.K..  at  Arbela,  Mo.,  on  Feb.  23.  The 
aliment  of  a  train  while  bucking  snow  a  short  distance 
D  the  trestle  over  Little  Creek,  stripped  the  deck  off  the 
Itle   and    knocked   down    two   bents, 

Tin-  other  accident  (brleflj  noted  In  "Engineering  News," 
Feb.  26,  p.  4K7>  was  caused  by  the  derailment  of  a  snow 
vv  on  the  Moncton  \-  Buotouche  Ry.,  near  Moncton,  v  B., 
Pah.  -'ii.  i-:.  o.  Evans,  General  Manager  ol  the  railway, 
imiH  iik  thai  a  special  i  r;i i ii  consisting  of  a  snow  plow. 
■  engines  and   s   car,    was   proc ling   toward    Moncton   a1 

mi  12  ml.  per  hi.  About  I  Ml  ft.  nort  li  <«f  the  wooden 
itb-  which   failed,   the  plow  jumped   the  track   and   was  al- 

,t      li|, on      tin-     I  I  .-•.  I  1 .-     I. el tin       In  ...I     .-in  ■.  1 1 1  ■  ■  <  ■  i      nntleoil     tile 

ailment     Be  blew   for  brakes  and  applied  Ms  own,  but  the 

•  i    win,    «:is    lulled    evident!)    did    nol    hear    the 

nil.  us  thi  Indicated   thai   bis  engine  was  In  o 

,n   until   ii   I'll  "vei    ii,.    trestle.     About    balf  way  across, 

plow       topple. I      over      tile      Mile.       l.noi  - 1.  1  1 1  j  ■       III,       ,  :i  ps      ol       the 

itit   out   or  place   .i'"1   carrying    the   train   with   It     When 
.  api    or    the    ite  tl  lodgt  d,    about    TO    ft.    the 

ill llapSed.  l-'o'll        '  I  .lillllien       wen        Killed       illl'l       two       lll- 

\    it. maskable  <  •■<   in   galaried   Ostoers  and   Engineers  In 

■ill   Viee      of      tile      C|t  -,       of      I'.o.xli.li       I 

lev.     Thirteen   asalstai  erg  and   draftsmen   In   the 

i. Diluent       of       PUbllC       WNlks       Wile  l.,|       oil 


Feb.  2S  for  a  period  of  five  months.  The  letter  of  the  Mayor 
sent  to  Commissioner  of  Public  Works  Rourke  was  as  fol- 
lows: 

You  are  hereby  directed  to  abolish  the  position  of  con- 
sulting engineer,  high-pressure  service,  which  position  is  at 
present  filled  by  Clarence  Goldsmith  at  a  salary  of  $3500 
per  annum;  to  abolish  the  position  held  by  John  H.  Conry, 
district  foreman  of  sewer  service,  East  Boston,  at  $1800  per 
annum;  the  position  of  chief  inspector  of  sewer  service  held 
by  James  J.  Conway  at  $2500  per  annum;  the  position  of  dis- 
trict engineer  of  sewer  service  held  bv  Alexander  L.  Kidd  at 
$2400   per   annum. 

You  are  hereby  directed  to  grant  leave  of  absence,  with- 
out pay,  for  a  period  of  five  months  to  Executive  Engineer 
Henry  W.   Sanborn,    receiving   a   salary  of   $3000   per   annum. 

You  are  hereby  directed  to  reduce  the  salary  of  Edgar  S 
Dorr,  chief  engineer  of  sewer  service,  from  $3500  to  $2500- 
per    annum. 

You  are  hereby  directed  to  remove  William  J.  Welch,  su- 
perintendent distribution  branch,  Albany-street  water  yard, 
receiving  a  salary  of  $3000  per  annum. 

These  changes,  with  the  exception  of  William  J.  Welch, 
to  become  operative  on  March  7,  and  in  the  case  of  Mr. 
Welch,    to    become    operative    on    April    1. 

You  are  hereby  directed  to  promote  Edward  F.  Murphy 
from  district  engineer  to  engineer  in  charge  of  sewer  service, 
and    increase    his   salary    from    $2400    to    $3500    per   annem. 

Most  of  those  affected  by  the  above  order  have  been  in 
the   city's   service   for   many    years. 

The  lack  of  method  in  making  suspensions  is  shown  by 
the  fact  that,  with  one  exception,  the  names  were  taken  in 
order  from  the  salary  list  of  April,  1913,  a  printed  document, 
and  a  new  man,  whose  name  had  not  been  entered  in  the 
list,  was  retained.  No  consideration  appears  to  have  been 
given  to  length  of  service,  efficiency,  amount  of  salary  or 
the  actual  need  of  the  men  to  carry  on  the  work  of  the 
department. 

All  of  the  men  suspended  are  under  the  civil  service,  so- 
that,  while  there  appears  to  be  an  impression  in  Boston  that 
a  suspension  is  equivalent  to  a  removel,  legal  action  would 
probably  result  in  at  least  a  part  of  them  being  taken  back 
if,  at  the  end  of  the  five  months  the  Mayor  should  attempt 
to    fill    the   positions    with    other   appointees. 

The  total  amount  saved  by  the  reduction  in  salaries  above 
given  is  at  the  rate  of  $13,000  per  annum.  Still  more  sweeping 
and  wholesale  removals  were  made  in  the  Fire  Department 
and    the    Park    and    Recreation    Department. 


Mr.  W.  J.  Sadler  has  been  appointed  City  Engineer  of  Port 
Townsend,   Wash.,  at  a   salary   of  $1500  per  annum. 

Mr.  Charles  F.  Barnhill  has  been  appointed  Master  Me- 
chanic of  the  Gulf,  Colorado  &  Santa  Fe  Ry„  at  Silsbee, 
Tex. 

Mr.  H.  C.  McCurdy  has  been  appointed  City  Engineer  of 
Vernon,  Calif.,  succeeding  Mr.  Benj.  F.  Dupuy,  now  City  En- 
gineer   of    Long    Beach,    Calif. 

Mr.  i>.  C.  Wilson  baa  been  appointed  Electrical  Engineer 
of  the  Union  Pacific  R.K.,  with  headquarters  at  Omaha,  Neb., 
succeeding   Mr.  A.   J.   Collett,   resigned. 

Mr.  F.  W.  Bettle,  recently  Assistant  Engineer  of  the 
Terminal  R.R.  Association  of  St.  Louis.  Mo.,  is  now  Division 
Engineer  of  the  Texas  ,<i   Pacific   Ry.,  at  New   Orleans.   La. 

Mr.  L.  It.  l'lu-t  tepl.u-e.  General  Superintendent  of  the 
Carolina,  Clinchtleld  ti  Ohio  Ry.,  has  been  promoted  to  be 
General  .Manager.  He  will  retain  his  headquarters  at  Erwln, 
Tenn. 

Mr.  W.  11.  Davies,  Superintendent  of  Air  Brakes  of  the 
Chicago  &  Alton  R.R.,  has  resigned  to  accept  a  similar  po- 
sition with  the  Oregon  Slim  t  I. in.-  U.K..  :lt  Salt  Lake  City, 
Utah, 

Mr.    C.    s.    Heritage,    Supervisor    of    the    Washington    Tei 
minal  Co.,   Washington,   D,  C,  lias  been  promoted   to  be   Engl- 

i,    succeeding    Mr.  C    ii.    Spencer,    resigned,   as   noted 

w  bet  e, 

Mr.    !•:.    ii.    i \i     \m    so,     i-    i-:..   ci, ii-i    Engine©]    ot    the 

In. II. in. i    K.K.    and    the    Bell    Rj  .    ol    I  !hl< 

in.,   has   been  elected    V President    In  addition   to  his  other 

duties. 

Mi.  ii;ui\  !•;.  Funk,  formerlj  Assistant  Snglneei  ot  tin 
Brooklyn  Rapid  Transit  Co..  assigned  to  building  construc- 
tion,  has  iie.-n   appointed   Superintendent    of    Buildings   of   the 

sir    Henry  Tsohetsohott,   Professor  of  mining  . 

at   the  St  Petersburg   Mlnlni    Institute,  81  Petersburg!  Russia, 

la  takln            isette  Inst  it  u 
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Mr.  J.  H.  Roach.  Assoc.  M.  Am.  Soc.  C.  E..  Assistant  Engi- 
neer of  Construction  of  the  Lake  Shore  &  Michigan  Southern 
Ry.,  Cleveland,  Ohio,  has  been  appointed  Valuation  Engi- 
neer   of  the   company. 

Mr.  F.  L.  Burckhalter,  District  Engineer  of  the  Southern 
Pacific  Ry..  at  Portland,  Ore.,  has  been  promoted  to  be  Divi- 
sion Superintendent  with  headquarters  at  Portland,  Ore  suc- 
ceeding Mr.  L.   R.  Fields. 

Mr.  W.  S.  Hawley,  Assoc.  M.  Am.  Soc.  C.  E.,  Division  En- 
gineer of  the  New  Orleans  Great  Northern  R.R.,  at  Bogalusa 
La.,  has  been  promoted  to  be  Chief  Engineer,  and  the  office 
of   Division   Engineer   has   been   abolished. 

Mr.  Carl  R.  Gray,  Jr.,  son  of  Mr.  Carl  R.  Gray,  President 
of  the  Great  Northern  Ry..  has  been  appointed  Special  As- 
sistant to  the  General  Superintendent  of  the  First  district  of 
the  St.  Louis  &  San  Francisco  R.R.,  at  Springfield,  Mo. 

Mr.  Arthur  Maguire,  recently  Division  Engineer  of  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  R.R.,  at  Los  Angeles 
Cali£,  has  been  promoted  to  be  Chief  Engineer,  succeeding 
Mr.  E.  G.  Tilton,  resigned  as  noted  in  our  issue  of  Feb.   12. 

Mr.  Charles  J.  Mcintosh,  formerly  with  the  J  J  Case 
Threshing  Machine  Co.,  of  Racine,  Wis.,  has  been  elected 
President  of  the  Modern  Steel  Structural  Co.,  Waukesha 
W  is.,  succeeding  Mr.  Samuel  B.  Harding,  resigned,  as  noted 
elsewhere. 

Mr.   J.   C.   Auten,   recently  Division   Engineer  of   the   Phila- 
delphia.   Baltimore    &    Washington    R.R.,    at   Wilmington,    Del 
has   been    promoted    to   be   Principal   Assistant   Engineer    suc- 
seeding   Mr.    C.    I.    Deiper.    promoted,    as   noted    in   our    issue    of 
last    week. 

Mr.  R.  E.  Palmer.  M.  Can.  Soc.  C.  E.,  Chief  Mining  Engi- 
neer of  the  Rio  Tinto  Mines,  in  Spain,  has  been  appointed 
Consulting  Engineer  of  the  company,  with  offices  in  London 
England,  where  he  will  also  act  in  a  consulting  capacity  for 
several   other  companies. 

Mr.  E.  L.  Crugar,  Assistant  Chief  Engineer  of  the  Chicago 
&  Alton   R.R.,   has  resigned   and  the  office  has  been  abolished 
B.   I.  C.  Brower,   C.  L.   Hartwell   and  C.  A.  Stelle.   Division 
leers,   have  also  resigned,   and   the  office  of  Division   En- 
gineer  has   been   abolished. 

Mr.  George  P.   Robinson,   for  several  years  connected   with 
the    city    engineering    department    of   Los    Angeles,    Calif      as 
Assistant   and   Supervising   Engineer  in   charge  of  paving'and 
Improvement  work,  has  been  appointed  City  En- 
gineer   of   Santa    Barbara,   Calif. 

Mr.  George  H.   Harris.   Assoc.  Am.   Inst.   E.   E.,   recently  Su- 
the   Railway   Department  of    the   Birmingham 
ray,    Light    &    Power    Co..    Birmingham.    Ala.,    has    been 
appointed   General  Superintendent   of  the   San   Francisco-Oak- 
land Terminal  Ry.,   San   Francisco,  Calif. 

Mr.    W.    B.    Gulgnon,    recently    Assistant    Engineer,    Noith- 

irstem,    Pennsylvania    K.lt.    Lines    West    of    Pittsburgh 

■■.    11!..    has    been    promoted    to   be    Division    Engineer    of 

nesville  division   of  the  Central   system,   at    Zanesville 

ucceeding   Mr.   a.  c   Watson,    transferred 

i     M.    Barber,  Jun.   An,.  Soc.  C.   E.,   recently   Designing 

tb   Edward  a.  Tucker  &  Co.,  Engineers  an, I  Con- 

M.-isH..    has    been    appointed     Instructor     in 

Bring    ..t    t),..    Massachusetts    Institute    or    Tech- 

nolog        Mi     Bai  bi  i    graduated   from   I  hi    I 

Penn.,    has   i„.,.n 
l'1'""'1  '"  '■'  i  ool  depai  tment  ol   the  i. 

Rand   Co.,   New    Fork   City,    with   the   tltl \i  inagei 

'      Tool  Bales,     Mr.  Oalllni  er  is  <  II  ,,    witl 

■     lal    pai  I    ol     i 

M    Donahoe  and   n.  Klelne    formei 
ton  R.R.,   havi    been   pro 

i      DIvl 
■  -     thi     Ti  n 


Mr.   C.   A.    Brandt,    Mechanical   Engineer   of   the    ClenB 
Cincinnati.  Chicago  &  St.  Louis  Ry.,  at  Beech  Grove    I„d    ,I&1 
been    appointed    Assistant    Master    Mechanic    of    the    Chi'J 
Michigan    and    the    Peoria    &    Eastern    divisions,    with   Z\  I 
quarters    at    Indianapolis,    Ind.      Mr.    Brandt    is    succeeded 
•Mechanical  Engineer  by   Mr.   \v.    E.   Ricketson.        UCCeM6i  ■ 

rh/r-'  L?"lf  W-  HUI-  chai'™n  of  the  Board  of  Director.  1 
the  Great  Northern  Ry..  has  been  reelected  President  of  ,'  ! 
company  to  succeed  Mr.  Carl  R.  Gray,  whose  restgnatmn  ! 
become  President  of  the  Western    Maryland   Rv.   was   noted  I 

Hill    Zt  °P       6,b-   26-     Mr'   HiU'   Wh°  is  a  so"  °'  Mr    James 
Hill,    was   President    from    1907    to   July    1,    1912.  S' 

Mr    J.  B.   Phinney.   for  many  years  engaged  in  railway  „    J 
municipal   work    in   Ohio   and   neighboring  States     is   now  \\t 

^Tcn^r^V^  ^  SUrVeV°r  and  CvirEnginTer6! 
,.  ,  .  }>  *la-  Mr-  Phmney  was  recently  Chief  of  Party 
the  drainage  survey  of  the  Florida  Everglades  under  th^.l 
pervision  of  the  Everglades  Engineering^ Comm"ssion.  "| 
Mr.  George  H.  Binkley,  M.  Am.  Soc.  C  E  recentlv  r>hi  I 
Engineer  of  the  Mesa  Improvement  Co..  Chandler  "riz  hi 
been  appointed  Chief  Engineer  of  Maintenance-     -Wa     of  t> 

ceaendi^^SCEd&wa°,adklMndB^f  nM'  *m'  ^T'  ^  "I 
been   made   Engineer   in   c^rfe   ot  w^y^d   LkT   *   I 

he   Consolidated    Engineering   Co..    Chicago.    Ill      and    for th 
^ian:p°o^aindWlth    ^   °Pe"    C°jl    H<^"    *    ^   5 

has  been  promoted   to  be  Supervising   Engineer   of    hT  «   '* 

^%\^^:^irzcv:  EST Caiif°^  ™ 

-    " ™>rKS,    Mi,waWT£anda, ^  th7  time" This  Co™ 

pany   was  absorbed    by    the     Unerlean    ,.,.;,,'!     hls   com- 

' '°»nded   the   Modern   Statural  sfeel  Co  °   ,eS'*nl 

Mi      Harry    O.    Cole.    M.    Am     Soc     C     1?      „,h„   „ 
as  Resident    Engineer   of  the    Pacific    ,;•''  ">*'Knatlon 

Canal   was  noted    in  our  issue  of  Feb    n    ^d   Mr 'r    '' 
Cole.    Ass,,,-.    M      \n,     Soc     C     I-      ,  ,  ''    Emn'ert    L. 

■     Co     : e   Carnegie" S^Co*   ^  ,the  Ame"«- 

Mr.    Barl    A.    Ax,.,,  11.    Ass,„  .     \,,,     Soc      M      ...      . 

Managing    Edit ,    the    "Rallwav   I'  resigned  a, 

r.b  beg, .,, 1    't:*°;  n " 

B       ...   1  I.  "" 


on   T „ 

...        I      ,;,  '  "'' 

I 

:;,..v     ! 


Mfcreh  12,  1914 


E  N  < i  I  N  E  ERIN  G     N  E  \Y  S 


591 


The  Pennsylvania  R.R.  announces  the  following-  promo- 
ns  and  transfers:  Mr.  J.  R.  McGraw,  formerly  Division 
ngineer  of  the  Buffalo  division,  has  been  made  Division  Eti- 
neer  of  the  Maryland  division;  Mr.  E.  B.  Wiseman,  formerly 
ivision  Engineer  of  the  Monongahela  division,  has  been 
ade  Division  Engineer  of  the  Buffalo  division;  Mr.  J.  11 
utchinson,  Jr.,  formerly  Division  Engineer  of  the  West  Jer- 
y  &  Seashore  R.R..  has  been  made  Division  Engineer  of  the 
onongahela  division:  Mr.  W.  B.  Thomson,  formerly  Assistant 
ngineer  of  the  Elmira  and  Canandaigua  divisions  of  the 
orthern  Central  Ry.,  has  been  promoted  to  be  Division  En- 
ineer  of  the  Williamsport  and  Susquehanna  divisions;  Mr. 
[.  L.  Thomas,  formerly  Supervisor  of  the  Philadelphia  di- 
Ision,  has  been  promoted  to  be  Division  Engineer  of  the 
lmira  division. 

Mr.  Louis  C.  Hill,  M.  Am.  Soc.  C.  E.,  Supervising  Engineer, 
nlted  States  Reclamation  Service,  Los  Angeles,  Calif.,  has 
een  promoted  to  be  Consulting  Engineer.  Mr.  Hill  has  been 
Ith  the  Reclamation  Service  since  1905  and  was  formerly 
tationed  at  Phoenix,  Ariz.  He  is  a  graduate  of  the  Uni- 
ersity  of  Michigan,  class  of  1886,  and  his  first  engineering 
xperience  was  with  the  Duluth,  Red  Wing  &  Southern  R.R 
s  Assistant  Engineer  in  lS87-'88.  Later  he  was  with  the 
reat  Northern  Ry.  In  1SS9  he  returned  to  the  University  of 
Michigan  and  graduated  in  1890  in  electrical  engineering, 
•'or  13  years  he  was  Professor  of  hydraulics  and  electrical 
mgineering  at  the  Colorado  School  of  Mines.  In  1903  he  was 
ippointed  to  a  position  in  the  United  States  Geological  Sur- 
rey and  upon  the  establishment  of  the  United  States  Rec- 
,i niation  Service  was  made  Supervising  Engineer  in  charge 
(  pf  all  work  in  Arizona,  New  Mexico,  Texas,  Utah  and  south- 
California.  Mr.  Hill  will  probably  retain  his  head- 
lliarters  in  Los  Angeles.  He  is  succeeded  as  Supervising  En- 
gineer by  Mr.  Frank  W.  Hanna,  M.  Am.  Soc.  C.  E.,  recently 
Engineer  of  the  Reclamation  Service  at  Washington,  D.  C, 
as   noted   elsewhere   in    these   columns. 

Sir  William  Willcocks,  the   famous  English  Irrigation  En- 
gineer,  intends   to     "isit   the   United    States   for   the    first   time 
in    April.      He    is   to   deliver    an    illustrated    address    on    "River 
Regulation   and   Control   in  Antiquity"   at   the  annual   meeting 
|  of  the  National    Drainage   Congress,   to   be   held   at   Savannah, 
Apr.    22-25.      There    is    probably    no    person    in    the    world 
I  better  qualified   to  talk   on   the  subject  selected  than   Sir  Wil- 
Willcocks.     He  was  born   in  India  and  received  his  tech- 
Ijnlcal    education   at   the   Thomason    Civil    Engineering   College, 
lat    Roorkee,    India.      He    laid    the    foundations    of    his    world- 
Iwlde    reputation    as   an    Irrigation    engineer   by    his    labors    in 
Hi.-    public-works    service    in    India,    where    he    served    for    11 
year 8.      In    1883    he   went   to   Egypt,   where   he   became   one   of 
Hi.     Assistants   of  Sir  Colin   Scott-Moncrieff  and   a   pioneer   in 
tin'    rehabilitation    of   the    Nile    Irrigation   systems.      For   many 
lie  was  connected   with  this  work  and  achieved   interna- 
tional   fame    as    the    Engineer    in    charge    of    the    design    and 
construction   of  the  Assuam   dam.     Later   he   was   Manager   of 
tin-   Cairo  water-works       From    1908   to   1909    he   was   Engineer 
kdvlsor    to    the    Turkish    Government    and    hail    charge    of   the 
itlon    of   the    plans    for   reclaiming    the    famous   delta   of 
the   Euphrates  and   Tigris   Rivers  In    Mesopotamia. 

Mr.   Frank   s.   Knit;,   chief   Engineer  of  the   Department  of 
Public  Works  of  Cincinnati,  Ohio,  has  reorganised  the  depart- 

B  I     follow  s: 

!•'     i.     Raschlg,    .\l     Am.    Boo,    C.    K.   has   been   promoted 

[he  position  of  Assistant   Engineer  In  charge  of  the  di- 

i"    be    Principal    Assistant    Engineer    In 

of  the  i I      tructun       i1     i      ilai      of  $3000  per 

annum.     Mr.   Raschlg   la  a   graduate   of  thi    University   of  Cin- 
cinnati  and    has   been    in    the  employ   of   thi  leveral 
Via    Pn    i.lent  of  the    Engineers'   Club  of  Cin- 
cinnati. 

Mr.    11.    F.    Shipley,    former    Cltj     Englneei     of    Cincinnati 
1  •'  i.  and   f..i    the  past    two  \  ears   In   p 
b   Consulting    I  ,     been   appointed    Prln- 

olpal    Isslstant    Engineer  In  charge  of  the  division   of  high- 
ways ai  i         ol   |8600  per  annum, 

M.    Am.    Sue.    C.    E.,    for    the    past    t«.. 

•  ha  i  ge  nf  the  dlvlsli  ■  i  divi- 
sion <<t  sewerage  In                        has  been  •,, inti  d  1 

a»hImi  0f  the  division  ■  •!     -  ■  si     1 1   a 

of  13600  pei    annum,     Mi     Moi   i    li    a   graduate  ..i    the 
[nstltuti    ..r  Technolog     and  wa     fo 
nected   with   the   sewerage   Improvement    work    at    Louisville, 
Ky.,   ns   Resident    Englneei    ol    construction. 

1 1     i-    '  '■••■  r  with    the 
ol    Hamilton    County,    I  ihlo     h  -      bi  en     ip 
i    in   eh  ii  > i    thi 

slim     ol  |8800    per 

nnniii-  i>     was    f...  merlj     in    thi 
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Douglass  J.  Chase,  former  General  Superintendent  of  the 
Atchison,  Topeka  &  Santa  Fe  Ry.,  died  Feb.  20,  at  his  home 
in  Macon,  111.,  aged   78  years. 

Arthur  M.  Richards,  former  Division  Superintendent  of  the 
Chicago  &  Alton  R.R.,  at  Bloomington,  111.,  died  at  his  home 
in  Chicago,   111.,   Feb.   26,   aged   76   years. 

Charles  A.  Morris,  Consulting  Engineer  of  the  Hayward 
Co..  New  York  City,  died  Mar.  S.  at  Los  Gatos,  Calif.  He 
was   62   years  old  and   noted  as  an   inventor. 

John  Sebastian,  whose  retirement  as  Vice-President  of  the 
Chicago,  Rock  Island  &  Pacific  Ry..  was  announced  about 
two  months  ago,  died  Mar.  1.  at  his  home  in  Chicago,  111.  He 
was    63    years    old. 

Augustus  Stanwood,  a  pioneer  manufacturer  of  wood- 
pulp  paper,  died  at  his  home  in  Brooklyn,  N.  Y.,  Mar.  5.  He 
was  born  in  Augusta,  Maine,  75  years  ago.  In  1862  he  built 
a  factory  at  Gardiner,  Maine,  and  began  the  manufacture  of 
wood  pulp  for  paper. 

Col.  James  F.  O'Shaughnessy,  who  at  one  time  promoted 
a  projected  Nicaragua  Canal  Co.,  died  Mar.  5,  at  his  home 
in  New  York  City.  Following  the  Civil  War  he  organized 
one  of  the  first  cotton-seed  oil  factories  in  the  South.  At 
the  time  the  Nicaragua  Canal  was  projected  Col.  O'Shaugh- 
nessy organized  a  company  with  a  capital  of  $60,000,000  to 
undertake    the    construction. 

Benjamin  Illingworth,  a  pioneer  steel  maker  and  well 
known  in  the  trade  for  many  years,  died  in  Jersey  City.  N.  .1.. 
Feb.  22,  at  the  age  of  93  years.  He  was  born  in  England  and 
came  to  this  country  when  he  was  1~>  years  old.  He  estab- 
lished and  conducted  steel  works  at  Newark,  Rockaway. 
Pompton  and  Jersey  City.  He  retired  from  active  participa- 
tion in  his  various  enterprises  about  25   years  ago. 

Bradford  H.  Locke.  President  and  Manager  of  the  Locke 
Drill  Co.,  New  York  City,  died  Feb.  22,  at  Lexington,  Mas 
He  was  a  native  of  Massachusetts  and  graduated  at  the 
Massachusetts  Institute  of  Technology  in  mining  engineering 
in  1872.  After  extensive  mining  experience  in  California  and 
Colorado  he  came  to  New  York  City,  where  for  the  last 
twelve  years  he  had  given  his  whole  time  to  developing  and 
marketing  the  Locke  electric  drill.     He  was  64   years  old. 

Richard  D.  Dodge,  a  retired  Civil  Engineer  and  formerly 
Instructor  in  engineering  at  the  United  States  Naval  Academy 
at  Annapolis,  Mil.  died  Mar.  5,  at  the  home  of  his  son  in 
Brooklyn,  N.  V  Mr.  Dodge  graduated  from  Rensselaer  Poly- 
technic institute  m  the  .-lass  of  i860 — he  was  a  classmate  of 
the  venerable  William  h  Searles,  author  of  the  well  known 
engineers'  pocketbook.  He  served  in  the  engineering  corps 
of  the  Navy  during  the  Civil  War,  and  was  afterward  In- 
structor at  the  Naval  Icademy.  He  was  7.",  years  old  and  had 
been    retired    for    some    20    years. 

William     C.     Kirkland,     Principal     Assistant     Engineer     In 
.  Sewerage  and    Water  Board,  New  Orleans, 
La,,    died    in    thai    City    Mar.    8,    from    apoplexy.      Mr.    Kirkland 
was    born    in    Canada     in     1861     and    his    early    engineering     ex- 
perience   was    In     railway    work    In    Canada.       He    came    to    the 

United    states    in    1890   as   a    draftsman    with    the   Charleston, 

i     I     Chicago    R.R.,  al    Johnston,    Tenn       In    is:,  i    Mi 

Kirkian.i    went     !••    N.w     oil. ..ns,    where    in-    was    employed 

in    the    Topographical    Survey    Department    of    the    Cltj     Bn- 

iis  later  he   was  promoted   t.>  bi 

sis  tan  I    Engineer  of   the    Drainage  Commission,   later  he   was 

Chl«f   Engineer   of   the   Commission       Upon    the   consolidation 

ol    iii.     Drainage    Commission    and    the   Sewerage    and    Watei 

he    was    appointed     Principal     Assistant     Engineer    In 

charge    of    drainage.       He    was    a    widower    and    Is    survived    by 
tl\o  children,    four   girls  and  a    I 

John    C     Stuart,    Assistant    to    thi     President    of    the    Erie 
R.R.,  died   Mar    8,  al   Garden  City,   i.    i,   \    y      prom    I! 
1 1.  tobei .    191 1,    h<  1 1  sldenl    of    t  he    Erie    R  R 

'i   ii""    because  of  m  health      Mr   smart  entered 
the  employ   of  thi    i  Northwestern    Rj 

a  .1  with  this  railway  and  the  Chicago,  SI     Paul,  Mlnne- 
apoii-    a    Omaha    Rj     for    80    -  ,i,.    ,,r 

i    Superlntendenl    of    the    latter    rallwa)     In    1888       tn 
i ha    wen)     to    the    Baltimore    •>.     I  Ihlo    i;  i; 

Si i  Int.  ii. I.nt      of     Hi.       Middle     nn.l      Northwestern      divisions, 

Th<    yeai    follow  Ins   he   wa  I  to  be  General   Sup 

tendenl   ol    Transportation   of  the   Baltimore   t    01 

1908   In-  Joined    tl peratlns.    staff  of   thi     Erie    R 

uperlnl ■  ml  at  I  i.  \  i  land,  <  ihlo     Hi  .-,  a  to 
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be  General  Manager  in  1904  and  elected  Vice-President  in 
1909. 

Dr.  Edwin  J.  Houston,  Past-President  of  the  American 
Institute  of  Electrical  Engineers,  and  widely  known  as  the 
author  of  numerous  textbooks,  died.  Mar.  1,  at  his  home  in 
Philadelphia.  Perm.,  aged  67  years.  He  was  born  at  Alexan- 
dria. Va..  July  9,  1S47.  At  17  years  of  age  he  graduated  at  the 
Central  High  School  at  Philadelphia,  where  he  subsequently 
became  an  instructor  in  natural  philosophy.  He  was  chiefly 
famous  in  the  history  of  electrical  engineering  as  one  of  the 
inventors  of  the  Thomson-Houston  system  of  arc  lighting  on 
which  the  Thomson-Houston  Co.  was  founded,  which  was 
prominent  in  the  early  development  of  electrical  engineering. 
Dr.  Houston  was  Professor  Emeritus  at  the  Central  High 
School.  Professor  Emeritus  of  Physics  at  the  Franklin  Insti- 
tute and  at  the  Medico-Chirurgical  College  in  Philadelphia. 
He  was  a  member  of  the  United  States  Electrical  Commis- 
sion and  Chief  Electrician  at  the  International  Electrical  Ex- 
hibition at  Philadelphia  in  1SS4.  He  was  a  member  of  the 
American  Institute  of  Mining  Engineers  and  twice  President 
of  the  American  Institute  of  Electrical  Engineers  besides  be- 
ing an  active  and  contributing  member  of  many  other  learned 
societies.  He  was  the  author  of  many  text-books  on  elec- 
tricity, physics,  forestry,  physical  geography,  and  in  recent 
years  of  several  volumes  of  juvenile  fiction. 

Andrew  Horatio  Reeder,  Vice-President  and  General  Man- 
ager of  the  Stonega  Coke  &  Coal  Co.,  and  allied  coal,  coke 
and  railroad  interests  at  Big  Stone  Gap,  Virginia,  died  Feb. 
26.  at  the  Hahnemann  Hospital  in  Philadelphia,  Penn.  Mr. 
Reeder  was  the  eldest  son  of  the  late  General  Frank  Reeder, 
of  Easton.  Penn..  ex-secretary  of  Pennsylvania,  and  a  grand- 
son of  Andrew  H.  Reeder,  first  Governor  of  Kansas  during 
the  border  warfare  days  previous  to  1860.  Andrew  H. 
Reeder  was  born  Sept.  9,  1869.  at  Easton,  Penn.,  and  gradu- 
ated with  honors  at  Lafayette  College  in  1890.  After  a  year's 
post-graduate  course  at  Lafayette  he  became  Chief  Engineer 
for  mining  interests  owned  by  the  late  Senator  Elkins  and 
ex-Senator  Henry  G.  Davis,  of  West  Virginia.  Later  he  had 
charge  of  the  Carnegie  coal  properties  known  as  the  H.  C. 
Frick  Coal  &  Coke  Co..  at  Uniontown.  Penn.  For  a  number  of 
years  he  was  a  consulting  engineer  and  in  that  capacity  he 
was  employed  by  the  Virginia  Iron,  Coal  &  Coke  Co.,  to  in- 
spect and  recommend  improvements  at  its  Toms  Creek,  Va., 
II.  is-  he  obtained  such  successful  results  that  he  was 
induced  to  remain  in  charge  of  the  plant  as  General  Su- 
■  anient.  After  is  months  at  Toms  Creek  he  went  to 
British  Columbia  to  become  General  Manager  of  James  J. 
Nest  Pass  Coal  Co.  After  a  period  here  he 
return  ■■■   as  General  Manager  of  the  Stonega 

I  Co.  Mr.  Reeder  was  married  in  189S  to  Miss, 
Longstreth  Eckhard,  of  Philadelphia,  who,  with  two 
children,    survives    him. 
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Water  Works  Association — The  34th  annual  con-l 
vention  will  be  held  in  Philadelphia,  Penn.,  May  11-15.  wittf 
headquarters  at  the  Bellevue-Stratford.  The  Secretary  ii| 
J.    M.   Diven.    4  7    State    St.,    Troy,    N.    Y. 

American  Road  Builders*  Association — The  Directors,  osl 
Feb.  24,  decided  to  hold  the  1914  convention  in  Chicago  dur-f 
ing  December.  It  has  been  announced  that  earnest  endeavorl 
was  made  to  arrange  a  joint  convention  with  the  other! 
national  good-roads  organizations,  such  as  the  American 
Highway  Association,  American  Automobile  Association,  etc^r 
but  that  it  was  found  impractical  since  the  Highway  Asso- 
ciation had  already  arranged  to  hold  its  1914  meeting  inf 
Atlanta,  giving  the  Road  Builders'  Association  no  chance  to| 
cooperate  in  selecting  a  convention  city. 

Details  of  arrangements  for  the  Chicago  meeting  and  the  | 
accompanying  good-roads  show  are  in  the  hands  of  the  Ex- 
ecutive Committee,  G.  W.  Tillson,  E.  L.  Palmer,  and  R.  A.  | 
Meeker.  3.  H.  MacDonald.  former  Highway  Commissioner  of  Q 
Connecticut,  has  been  appointed  a  Director  to  fill  the  unex- 
pired term  of  A.  W.  Dean,  who  was  elected  Second  Vice-Presi- 
dent at  the  last  annual  meeting. 

National  Drainage  Congress — The  fourth  annual  meeting 
will  be  held  at  Savannah,  Ga.,  Apr.  22-25.  Sir  William  Will- 
cocks,  of  Cairo,  Egypt,  the  English  engineer  who  built  the 
Assuan  dam,  and  has  been  in  charge  of  drainage  and  irri- 
gation work  in  Egypt  and  Mesopotamia  for  many  years,  has 
accepted  an  invitation  to  address  the  congress  on  river  regu- 
lation and  control  in  ancient  times.  Preparation  for  the  meet- 
ing is  in  the  hands  of  a  local  committee,  whose  chairman  is 
Mayor  R.  J.  Davant,  of  Savannah;  the  secretary  is  J.  R.  Gray, 
of  the  Chamber  of  Commerce,  Savannah,  who  should  be  ad- 
dressed for  further  information. 

National  Fire  Protection  Association — The  next  annual 
meeting  will  be  held  in  Chicago,  May  5-7.  The  secretary  is 
Franklin   H.   Wentworth,   S7   Milk  St.,   Boston,   Mass. 

Air  Brake  Association — The  21st  annual  convention  will 
be  held  in  the  Convention  Hall  of  the  Hotel  Pontchartrain, 
Detroit,  Mich.,  May  5-S.  The  matters  under  discussion  will 
include  the  following:  11)  Electro-pneumatic  signal  system 
for  passenger  trains;  (2)  Air  hose;  (3)  Clasp  type  of  founda- 
tion brake  gear  for  heavy  passenger  equipment  cars;  ill  Air 
gages  and  conductor's  valves  in  caboose  cars;  (5)  Analysis 
of  factors  involved  in  controlling  and  stopping  passengej 
trains;  (6)  1009!  efficiency  of  freight  trains;  (7)  Recommendel 
practice;  (8)  Mountain  grade  work;  (9)  Modern  train  build- 
in.  W.  J.  Hatch  is  President  and  S.  M.  Mellis,  of  53  Stale  St.t 
Boston,    Mass,    is    Secretary. 

American  Society  for  Testing  Materials — The  17th  annual 
meeting  will  be  held  at  Atlantic  City,  N.  J.,  June  30-July  4, 
with   headquarters   al    the    Hotel    Tray  more. 

American  Railway  Engineering  Vsaoclation — The  15th  an- 
imal convention  will  be  held  in  Chicago,  Mar.  17-20,  with 
headquarters  at  the  Congress  Hotel.  On  Mar.  17  and  Is  vari- 
ous committee  reports  will  I"  presented,  an, I  officers  will  be 
elected    for    1914.      The   annual   dinner   will   beheld  in    the  even- 

■  a     Mar      IS. 

American   I'eat  Socle<>     -The  eighth  animal  meeting  will  be 
held  at   Duluth,  Minn..  Aug.  20-22.     Papers  will  be   read  on   thi 
.a    peat— agricultural,   fuel,  Industrial,  etc, 
Philadelphia    lasodation   of   Members  of  the    Vmerlcan   So- 
cletj   <>r  Civil   Engineer*      \    Phlli Iphla    Association   ol    mem- 
bers of  the   American  Society  of  <  'i\  il    Engineers   wai    reeentlj 

ed       Thi     i ii     the    \     Delation   Is  I  lola' 

■  i      '    pari    ol    i  ■  ii  'i    ■  I  ...  ii  i. ,    i    i  - 1    of   the  Susquehanna, 
Including   the  cities  •■!"  Scrnnton   and    Wilkes-Barre.      Meetings 

w  111   be   hi  Id  i  t  tin     Engineers'   Clu Philadelphia 

in    January,    April    nnd    October.      The    officers    are;    President, 
Geo.  S.  Websti  r;  Vlci-l'n  L.  P    Her- 

berl    Snow;    Dlrectoi        i     S     Penn       J     \\      I.edoux,    Pri  i 

i  i  I   ii    s   Smith;  Treasurer,  s    M    Swoab;  Sea- 
.  \v    I.,  si  .v.ii..  mi.  ii::  Qlrard  si..   Philadelphia, 

Haater   Boiler   Makera'    iaaoclatloB     The    il il   convi 

«IH    i,.     i,.  i.i    ;,i    the    Hotel    Walton,    Philadelphia,    Penn,, 


- 


.  i 


i       i 


City, 
iiikIi"">    Knglaeers'    x« 

meeting    » 111    be   held    In  81 

I  he      | bO 

i    l:     i  hi 


I. lb. 


rty  St. 


May 

\.  w 


!•''. 


,i    Mlaaonrl     The  annua] 

lb  •  .     Mil       i 

Hard    R i    P<  i  mananl 

i   "Earth 

KM.  el.  .        \   banquet    «  ill  b<    hi  Id 
i  Raj    i.   Carglll,  SI     ph,  Mo 


r» iii   Rallwai    i  '..i  laaoelatloa     Thi 

...   of   Hit    Ki  ioi  lotion  will    bi    hi  Id   al 
i.  111..  M 

i     ii       ■         I   Bulldln 


Ixth 


ii, 


n.. i 


al 

l    i 
Hall. 


lit'  ".'.I''!..';,...    ,T  .    .,  , 


iiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii in i oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiii iiiioiiiiiinui iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii 


\     IML  71 


MARCH   19,   1914 


NUMBER   12 


Bi 


UffiffiJi: 
H.   D. 


Dewell 


inmasag 


KNOPSIS — Reports  results  of  tests  on  timber  joints 
ceriin/  nearly  the  whole  range  of  heavy  timber  fram- 
\h:  tests  of  pin-keyed  joints  of  6x6  and  12x12  timbers, 
\th  capacities  of  60,000  to  180,000  lb.;  tests  of  lag- 
■  ped  and  bolted  joints;  and  tests  of  washers.  The 
Wkeyed  joint  is  used  extensively  in  framing  the  Pan- 
jk-Pacific  exposition  buildings.  The  Hawaiian  hard- 
\fod  Ohia  is  the  best  material  for  the  pin-keys. 

v 
Wliilc  timber  is  the  earliest  and  still  the  commonest 
Krial  used  in  framing,  information  on  the  strength  of 
i  various  joints  is  very  meager.  It  is  true  that  the  same 
■riples  of  design  that  hold  for  steel  and  reinforced 
Increte  hold  equally  well  for  timber  construction,  yet 

•Chief    Structural    Engineer,    Panama-Pacific    International 
cposition,    San    Francisco,    Calif. 


the  lack  of  uniformity  of  the  structure  of  timber  and  its 
different  resistances  to  forces  applied  in  various  ways 
make  it  necessary  to  substantiate  the  assumptions  ordin- 
arily made  in  design  by  tests  on  actual  details. 

It  is  the  purpose  of  this  article  to  publish  the  Tesults 
of: 

1.  Tests  made  on  timber  joints  that  are  being  used 
in  the  framing  of  the  Panama-Pacific  International  Ex- 
position ; 

2.  Tests  to  determine  the  strength  of  bolted  timber 
joints. 

3.  Tests  on  the  efficiency  of  the  standard  cast-iron 
washer  when  used  with  Douglas  fir; 

The-  tests  under  (1)  were  made  under  the  direction  of 
the  writer.  The  tests  under  (2)  were  made  by  E.  E. 
Adams,  Assoc.  M.  Am.  Soc.  C.  E.,  now  Consulting  Engi- 
neer for  the  Union  Pacific  System,  and  were  published 
in  the  "California  Journal  of  Technology,"  September, 
1904'.  The  tests  under  (3)  were  made  as  thesis  work  for 
graduation  in  the   University  of  California   in    1904,  by 
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Frederick  L.  Bixby  (now  Professor  of  Civil  Engineering 
in  the  New  Mexico  College  of  Agriculture  and  Mechani- 
cal Arts).  Prof.  Bixby  has  very  kindly  given  the  writer 
permission  to  here  publish  the  results  of  his  thesis. 

All  the  tests  described  in  this  article  were  made  at 
the  civil  engineering  laboratory  of  the  University  of  Cali- 
fornia. Reference  is  also  made,  however,  to  a  few  tests 
on  another  form  of  timber  joint  made  at  the  Massa- 
chusetts Institute  of  Technology. 

Tests  of  Pin-Keyed  Joints 

The  main  series  of  tests  was  made  on  pin-keyed  joints 
according  to  the  drawing.  Fig.  2.  Such  joints  arc  in- 
tended for  splicing  tension  members  in  trusses,  or  for 
fastening  bolsters  on  columns  to  receive  the  ends  of 
trusses,  girders  or  kneebraces.  The  resistance  of  the  joinl 
involves  several  elements:  Strength  of  circular  pins  in 
shear;  resistance  of  pins  to  distortion;  bearing  value  of 
timber,  both  against  and  across  the  grain ;  and  strength 
-  in  tension. 

The  joint  is  not  a  new  one,  having  been  used  exten- 
sively in  the  framing  of  previous  exposition  buildings,  as 
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in    Engin]  RRING    \  i .«  -.    1904.     II   has  certain 

obvious  advantages  over  some  ol   the  many  splice  joints 

:   are   in   general   use   in   timber   framing.     It   does 

ni.i  depend  in  its  action  u] difficult  and  expensive  cuts 

and  daps  of  the  timber,  aor  upon  the  resistance  of  bolts 

in  bending.     Ii   is  much  cheaper  than  the  joinl  of  steel 

fishplates  with  riveted  lugs,  and   is  more  certain  in  iU 

action,  since  equal  bearing  is  more  easily  secured  on  the 

al   pine  than  on  the  differenl   luga  of  the  fishplate 

joint. 

The  method  of  Eraminj    i    b    follow      T  '  o    pli  e  pads 

,  ;., ,!  on  thi  thi    main  timber  to  be  spliced 

The  bi  re  bored,  the  bolts  driven  and  the  nuts 

,.,|   up.     Thi  rcular  pin    are  then 

driven  in.     V.  t  lose  lit  for  all  pins  is 

l.  with  a   minimum  am t  of  labor ;  with 

pection,  the  ad »f  the  joint   i  an  be  de- 
pended upon. 

i  disti  ibution 

ul    and   the  to  be 

ed  to  the  te  •     desci  ibi  d.     I  n  the 

P  i.i. ii    a  I     St.     I. .mm-,    and    the 

Buffalo,  th  i  were 

i  rticle  in  1 

to  e '    i     Found   thai   the 

1 m  the  i 

100  lb  i        and  a  ini  i  i "   boll    ■  qual  tu 


TABLE  A.     STRENGTH  OF  OHIA  WOOD  (OHIA  LEHU) 


, 


Static-bending  (4  tests) 

Elastic  limit 

Modulus  of  rupture 

Modulus  of  elasticity 

Impact-bending  (2  tests) 

Elastic  limit 

Modulus  of  elasticity    

Compression  parallel  to  grain  (5  tests) 

Elastic  limit  

Crushing  strength 

Modulus  of  elasticity 
Compression  at  right  angles  to  grain  (Ii  tests) 

Elastic  limit 


7,010 

11,770 

1,631,000 


3.783 

5,543 

2,374,000 


STRENGTH    OF    AUSTRALIAN   HICKORY  (SPOTTEE 
BLUE  GUM) 

Strength,   lb.  | 


Modulus  of  ruptu 


transverse  bending   (specimen   4x(i 


Tensile  strength 

Compressive  strength  (specimen  3x3x12  in.)  . 
Shearing  strength  (specimen  0x0x2  in  ) 


15,3(1(1 
10,400 
8,500 
1,700 


one-half  the  total  stress  in  the  member  spliced.  Were  tl 
pin  placed  to  take  shear  across  the  grain,  its  value  wou' 
be  considerably  in  excess  of  the  above  figures,  but  S 
it  placed  so  that  it  would  shear  with  the  grain,  its  safe; 
factor  on  its  ultimate  value  would  not  be  over  2,  tl 
ultimate  value  of  white  oak  in  shear  with  the  grain  liein 
about  800  lb.  per  sq.in.  It  would  hardly  be  safe  to  tfli 
that  all  the  pins  used  could  be  placed  to  take  shear  on] 
across  the  grain,  even  with  the  best  inspection. 

It  was  this  consideration  which  led  to  this  serial 
tests,  i.e.,  to  find  a  material  to  be  used  for  pins  whit 
would  furnish  a  resistance  equivalent  to  a  value  of  ¥, 
lb.  per  sq.in.  in  shearing  on  the  diametral  surface  of  tl 
pin,  with  a  safety  factor  of  at  least  2  on  the  yield-puin 
and  at  the  same  time  be  cheaper  than  a  pin  of  solid  iro: 

The  assumption  that  the  bolts  in  the  joint  are  strefl 
in  tension  by  an  aim. mil  equal  to  one-halt'  the  load  Oh 
the  joint  would  be  correct  did  the  wood  offer  equal  re 
sistanee  to  stress  in  an\  direction.  But  as  timber  has 
tliffen  nl  resistance  to  crushing  with  and  across  the  grain 
and  as  there  are  two  materials  in  the  joint,  as  oak  am 
hi"  .  or  metal  and  pine.  Ibis  assumption  may  net  holt 
I  rue.  though  it  may  be  on  the  side  of  safety.  The  oul 
treatment  of  a  problem  similar  to  this  of  which  tli 
writer  is  aware  is  given  in  Prof.  Jacoby's  "Structifl 
Details,"  Design  of  Heavy  Framing,  Art.  23. 

Kinds  of   Pin   Tested 

In  the  present  tests  the  following  materials  were  (H 
for  pins:  Ordinary  gas  pipe,  while  oak,  Hawaiian  (thin 
Australian  biokory  or  spotted  blue  gum,  full-weight  steel 
pipe,  extra  heavy  hydraulii  steel  pipe,  and  pins  of  solid 
steel.  These  materials  need  n.  special  mention  • 
the  Ohia  wood  and   the  Australian  hickory.  \ 

<iiii\  i-  a  limber  grown  onh  in  the  Hawaiian  Islands 
lu  botanical  name  is  ohin  I. rim.  Table  \  :  gives  the  re- 
port   of  trie  Fores!  Service  on  tests  of  OhiaJ 

The   fibers  of   this   wood  do  nol    run   parallel   to  each 

oilier    bill    are    '('    nl    a      pll'al    grow  lb.       Il     is    seen 

i  be  nbovp  IiiMi-  Hint   lb.    shearing     Ircnglh  of  Ohiti 
proximately  double  t  hal  of  w  hitn  oak, 

\i     ni.M.i.w    lln  koim     i     the    1 1. i.le    miine    for   i  potted 
I'll!      !  ii      ivlnl   '!■■    toil       iii  nglli    given    in    Tiihll 

I',    a  ie    t.il  rii    I'riiin    a    I  rude    pub]  ii  al  ion,    and    lln i  et  I 

in      ni  Ihi   data  cai i  In    i lied  for  : 

I  M .r  the  Tie 

1 1 i    "I    tin      Weill    mi      i  ■        ■    .  intii    N 

ti  in 
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Tests  with  White-Oak  and  <;as-Pipe  Pixs 
The  first  set  of  tests  was  made  on  joints  having  pins 
white-oak  and  gas-pipe.  The  results  are  summarized 
Table  I.  Xo  attempt  was  made  to  measure  either  the 
in  the  bolts  or  the  distortion  per  increment  of 
J  d.     Fig.  1  shows  a  photograph  of  the  joints  after  fail- 

A  variety  of  washers  were  used  on  the  joints,  and  it 
aid  appear  that  a  greater  load  could  have  hern  taken 
the  joints  had  they  been  fitted  with  larger  washers. 
U  subject  will  be  referred  to  later. 


rounds  and  Ohia  wood.  The  washers  on  the  bolts  va- 
ried somewhat  in  size,  as  in  the  previous  set. 

The  results  are  given  in  Table  II.  Fig.  3  shows  the 
appearance  of  the  joints  after  failure. 

In  this  set.  the  tension  in  the  middle  boh  of  each  joint 
was  measured  by  determining  its  increase  in  length  with 
two  micrometers  reading  to  0.0001  in.  These  microme- 
ters were  held  opposite  the  ends  of  the  bolt  in  a  rigid 
iron  frame  which  was  so  attached  to  the  joint  as  to  be 
unaffected  by  any  give  in  the  joint.  For  computations. 
the  arage-leimth  was  taken  as  that   between   inner  sides 


Fji;.  :;.    Joints   Keyed  with   Solid-   ind  Bollow- Steel  Pins  ind  Pins  op  Ohia- Wood ;  ifter  Test 

hi    I'mi  i  i;i 


Kind In 

11. 

lj-in.  ni  pipe 

.« i.i  Km 

I'll"' 

,'S.IHKI 

pipe 

26,000 

20,000 

24,000 

i  . i ] ii r •     oc< 

lined  bj  -1 

■   1     PIN  MA  I  D  JOINTS   «  IITI    «  HITE-OAK    \  \  I  > 
i.  \s  PIPE   PIN8 

Load  :.i  iir.i 
marked  dietortion.        I  Itimal 
11. 
10,800 

i  ;,aoo 
44,400 
51,300 
62,760 
1  1...  iheejrlng  -■'  the  oaJ 
kcyn  with  splitting  f  tboDipi        11 

II.  \((IT    111 

I,  the  j. .it. i  fnihim  liv  briidiiii  ol   ill.    bu 

with  Solid  \xn  Hollow   Hteei    Pins  ind  Ohia- 
W Pins 

In  tin    . I  gel  of  tests  the  pinB  were  full  weigh!  and 

pipe    (called   hollow   ateel   pins),  soli,! 


of  washers,  and  th lulus  ol   elasticity   as  28,000,000 

lb.  per  sq.in.  The  computed  values  of  the  tension  in  the 
bolts  are  probably  Blightl)  low,  as  any  bending  in  the  bolt 
ilc  reases  the  distance  I'd  ween  the  ends. 

One  of  the  bolt-  tested  in  ten-ion.  separately,  .-bowed 
a  yield-point  of  10,800  lb.  per  sq.in.,  and  a  maximum 
siren-lb  of  53,500  lb.  per  sq.in.  A  few  of  the  results  foi 
tension  in  the  bolts  appear  higher  than  tins  maximum. 
Tin-si-  abnormal  results  maj  be  accounted  for  by  the  facl 

thai   the  ends  of  the  bolts   were   i ven,  and.  alter  the 

joini  began  to  slip,  the  bolt*  took  some  bending,  causing 
the  micrometer  contact  point  to  move  over  the  ends  of 
the  bolts. 

In  •  Joints  5,  6,  ~i   and  8,  a  cardboard  was 

lacked  across  the  hue  ot   splice,  a  scale  reading  to  "."1 
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F.  W.  pipe  = 
by  6  in.  long; 

Joint  No- 
1 
E.H.  pipe 

F.W.  pipe 

3 
E.H.  pipe 

4 
F.W.  pipe 

Sol.  steel 

6 
Sol.  steel 

7 
Ohia 

8 
Ohia 
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TABLE  II.     TESTS  OF  PIN-KEYED  JOINTS  WITH  HEAVY    PIPE,    SOLID    STEEL    AND    OHIA-WOOD    PINS 


Eins  of  full-weight  pipe;   E.  H.  pipe  =  pins  of  extra-heavy  pipe;   steel  =  solid  steel  pins;  Ohia 
olts  rV  in.  x  14  in.;  washers  2j-in  ,  2 J  in.  (joint  4),  and  1}  in.  (joints  2  and  6).     Bolt  tension  v 
Loads,  lb.  (slip,  in.) 
[Bolt  tension,  lb.  per  sq.in.] 


vood  pins.     All  joints  had  4  pins  2  i 
on  12j  in.  length. 


diame 


load. 


21,400   (A) 

[51.800] 

24,000 

(first  slip) 
33,450    (ft) 

[3,800] 
30,000   (ft) 

[5,500] 
30,000   (0.03) 

[9,600] 
20,000   (0.01) 

[2,800] 
30,000    (0  03) 

[9,500] 
30,000   (0  01) 

19,500] 


Joint  opened  i  i 
member  or  splie 


35,000    (A) 
[20,300] 
45,000  r(,V) 
[10,300] 
39,000   (A) 


46,600    (A) 

|  l.X.  Mill] 

55,700   (A) 
45,000    (0.15) 


45,800   (0.05) 

[17,700] 

35,000    (0.03)6    50,000   (0.06) 


[9,500] 
40,000   (0.05) 
[21,400] 
40,000   (0.02) 
[14,2001 


[17,500] 
56,800  r (0.10) 
[67,300] 
60,000^(0  10) 
[53,200] 


Remarks 
53,400  Crushing  at  pins.     Pipe  only  slightly  distorted 

in  center  at  ends.     No  shear  failure  in  mai: 

splice  poor,  and  this  side  apparently  weak. 
47,900  Pipes  crushed.     Both  splices  split  at  ends.     No  shear  failure.     Washers  (lj-i 

buried  in  wood  due  to  lateral  expansion.     One  pipe  distorted  at  43,000  lb.  loi 
59,600  (})  Crushing  at  pins.     Both  splices  split  at  ends.     No  shear  failure.     Only  slight  d 

tortion  of  pipes.     Crack  heard  at  33,450  lb.  load. 
46,000  i  J)  Crushing  at  pins,  and  slight  distortion  in  3  pipes.     Both  splices  split  at  ends.    1 

shear  failure.     Washers  (2}-in.)  buried  in  wood.     Crack  heard  at  40,000  lb.  loa 
58,400(0.35)    Crushing  at  pins.     One  splice  cracked  at  end.     No  shear  failure.     First  era 

heard  at  39,000  lb.  load.     Wood  failing  at  56,800  lb.  load 
61,900(0  25)    Crushing  at  pins.     Both  splices  split  at  ends.     No  shear  failure.     First  crack  hea 

at  40,000  lb.  load.     Lateral  separation  at  60,000  lb.  load. 
68, 100  (0  40)    Little  or  no  distortion  of  pins.     Lateral  separation  began  at  62,600  lb.  load 


66,000  (0  35)  One  pin  split.  Crushing  at  pins 
splices  between  pin-holes.  Spli< 
Sudden  give  at  59,000  lb.  load. 


Both  splices  split  at  top.  Shear  failure 
■s  were  of  unequal  length;  poor  bearing  at  baa 
Lateral  separation  at  62,600  lb. 


TABLE  III.     TESTS  OF  JOINTS  WITH  DEFECTIVE   OHIA   PINS 


Load,  lb.     (slip,  ii 
60,000(0.01);    100,000(0.07) 


140. ODD  (0.19) 


60,000(0  011      100,000(0.09)      140,000(0.21) 


Each  joint,  6  pins  2 

Max.  load 

158,000  (0.56) 

(0.36  on   release 

of  load) 

163,000  (0.49) 

(0  32  on   release 

of  load) 


diameteriby  12  in.  long 

Remarks 
Both    _Jices  originally  checked  in  center.     Both  spl: 


in.  marked  thereon,  the  cardboard  cut  on  the  line  of 
splice,  and  the  deflection  for  increments  in  load  of  5000 
lb.  noted. 

As  will  be  seen  from  Table  II,  Joints  1  and  2  failed 
by  distortion  of  the  pins;  3  and  4,  by  combined  failure 
of  the  wood  and  pin ;  5  and  6,  by  failure  of  the  wood  at 
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Fic;.  4.     Load-Slip  Curves   fob  Joints    Keyed  with 
Solid-Steel   \\i>  Ohia-Wood   Pins 

(Curves  for  two  Joints  with  In  ihla  keys  are  .shown 

b     dotted   Unes.     The   vertical  scales  tor  total  load  din.  i    roi 

i   dotted   llm  l"ad  per  Inch  of  pin   the  curves 

'■■    i 

no  higher  values  than  3  and  I:  while  Joints  7  and  8 
(Ohia  pin-)  gave  the  highesl  values  of  any.  The  joints 
with  the  solid  steel  pins  were  no  si  □  those  with 

eavy  pipe.    The  explanation  of  the  high  value 
of  tli.  .    .uid  8  is  thai  the  Ohia   pine  distorted 

ju-t  enough  to  distribute  the  pressure  more  uniformly 

bi  hi ■■  re  nearly  of 

than  timber  and 
'l  he  »  lation  betwei  n  the  load  on  the  joinl  and  the  slip 

itio  between  total   tension   in   the  bolts  and 
total  load  on  thi  Tl 

■  n  ion  in  thi  ulated  on  the  a 

:  inn  that  nil  bolti  took  equal 

rrii  ilv  true,  and  would 


i  opened  up  along  check: 


Four  pins  cracked,  one  of  these  being  completely  sheared  at  end.     First  crac 
heard  at  90,000  lb.  load, 
ne  splice  originally  checked.     Splices  not  cracked  by  test       Three  pins  crackec 
First  crack  heard'  at  130.000  lb.  load. 


,,, 


It  would  appear  from  these  curves,  that  the  joint  wai 
proportioned  about  right,  since  the  assumption  that  thi 
tension  in  the  bolts  is  equal  to  one-half  the  stress  in  tin 
splice  appears  to  be  nearly  true  for  the  strength  of  the 
joint  at  the  yield-point.  Values  of  bolt-stress  higher 
than  one-half  of  the  total  load  on  the  joint  are  undoubt- 
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Fig. 


Variation   of    Ratio  of  Bolt  Tension    n 
Load  on  Joint 


edly  due   to   the  bolts   taking   appreciable  bending  aftet 
the  3  ield  poinl  of  the  joinl  has  been  reached. 

\\  1 1 1 1  washers  of  larger  diameter,  the  ultimate  strength 
nt'   the  joinl    would   probably  be  considerably   increased] 
although  its  yield-poinl  would  perhaps  not  be  raised  l" 
real  degree. 


I  ,.     - 


->mt  of  chmii$ 


I         8.     Bkfli  h  Show  Inn  Pin  1  Keyed  Joint! 

lolnl  ■    Madi    i  p   with    Defoctlvi    Ohl 

in    "  id.  i   than  In  B"lf   1 
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The  pins  in  the  tests  of  this  paper  were  acted  upon  by 
rces  not  in  the  same  plane,  thereby  causing  a  moment 
be  exerted  on  each  pin.  Fig.  6  shows  the  different 
rces  and  their  lines  of  application.  It  is  evident  that 
ese  line-:  of  application  as  well  as  the  forces  themselves 
ry  as  the  load  on  the  joint  varies.  The  angle  between 
ultant  pin-pressure  and  axis  of  joint  varied  from  20° 
30°,  instead  of  15y2°  as  given  by  Prof.  Jaeoby,  al- 
ough  it  must  be  remembered  that  Frof.  Jacoby's  meas- 
remeiit  was  for  the  case  of  a  pin  bearing  parallel  to  the 
Ke  against  a  single  stick  while  here  the  pressure  is  in 
bposite  directions  on  each  of  two  quadrants,  these  two 
hadrants  separating  as  the  pressure  is  applied  on  the 
ant. 

1  Recommended  Design — From  the  results  of  the  above 
rats,  it  was  decided  to  design  joints  of  this  kind  for  a 
forking  value  of  800  lb.  per  lin.in.  of  2-in.  pin,  either  of 
mia  or  of  extra-heavy  pipe,  with  enough  bolts  to  take  a 
tress    (at   16,000   lb.   per  sq.in.)    equal   to  one-half  the 


total  stress  to  be  transmitted  by  the  joint,  the  pins  and 
bolts  to  be  spaced  6  in.  on  centers. 

Tests  with  Defective  Pins 
The  Ohia  pins  used  in  the  tests  of  Tables  I  and  11 
were  samples  furnished  by  the  manufacturers,  and  were 
lathe-turned.  It  was  found  after  contracts  were  let  for 
the  buildings  that  some  of  the  pins  furnished  were  not 
up  to  the  standard  of  the  samples.  All  were  run  through 
a  sticker,  instead  of  being  turned,  and  consequently  some 
were  not  truly  circular.  Again,  due  to  the  loss  of  the 
mill  in  the  Hawaiian  Islands,  and  consequent  use  of  old 
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Fig.  9.     Load-Slip  Curves  for  Joints  Keyed  with 
"Australian    Hickory"    Pins 

(Joints  poorly  framed.) 

stock,  many  of  the  pins  first  delivered  were  of  old  stock 
and  were  very  badly  season-checked.  In  actual  construc- 
tion, the  piles  of  pins  are  carefully  gone  over  by  inspec- 
tors and  any  pins  season-checked  to  any  extent,  or 
not  circular,  are  rejected.  However,  to  find  what  effei  I 
the  poor  pins  would  have  on  a  joint,  if  any  should  man- 
age to  get  in,  two  joints  were  made  up  as  shown  in  Fig. 
7  and  tested  to  failure.  These  joints  were  twice  as  wide 
as  those  of  the  main  series,  and  had  six  puis  instead  of 
four.  No  measurements  were  made  to  determine  the  ten- 
sion in  the  bolts,  but  the  slip  of  the  joints  at  successive 
increments  of  load  was  measured. 

The  results  are  shown  in  Table  III.  The  relation  of 
slip  to  load  is  shown  by  the  dotted  curves  in  Pig.  I.  which 
hrinu-  on!  the  great  increase  of  slip  produced  by  the  pin 
di  fects.  The  ultimate  strength  of  the  joint  should  have 
been  about  198,000  lb.  There  is  seen  to  have  been  h  Eall 
ing  off  in  ultimate  strength  and  also  in  yield-point.  The 
lower  efficiency  of  the  joint  per  lineal  inch  of  pin  is  un- 
doubtedly due  primarily  to  the  poorer  quality  of  pin. 
Any  deviation  in  the  cross-section  ol  the  pin  from  a  true 
circle  will  unquestionably  reduce  its  value  to  transmit 
stress.  M  is  possible  also  thai  with  an  increase  in  the 
number  of  pins  the  average  efficiency  of  a  pin  is  lowered. 

However,  for  the  working  value  ol  the  joint  as  used  in 
design,  57,600  lb.,  there  is  uo  appn  i  (aboul  0.01 

'"  I    and or  of  Bafety  on  the  \  ield-poinl  ol  about  8. 

Pig.  8  shows  the  appearance  of  the  joints  after  tesl 
ing.    The  poorer  qualitj  of  Wu^  pins  as  i  ompared  to 
of  the  prior  tests  is  well  show  q, 

Tests  h  ith  "  \i  stb  uian    Mr.  kobi  "  Pms 
Two  testa  were  mad.-  on    i  men. 

tioned    <  Pig.   :  ).   but    with   "  Australian  "   pins, 

1  "   '  ''•'<•'  manufai  turers'  samples,  furnished 

the  view  to  substituting  them  for  the  (Una  pms.     They 
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were  run  through  the  sticker,  not  turned,  and  therefore 
were  not  exactly  circular.  The  joints  were  framed  by  one 
of  the  contractors  of  the  buildings,  and  were  poorly  done. 
Joint  1  was  especially  bad,  the  holes  for  the  pins  having 
been  bored  from  two  sides.  There  were  openings  TV  to 
fV  in.  wide  at  some  points  of  the  periphery  of  each  end  of 
each  pin. 

The  test  results  are  represented  by  curves  in  Fig.  9. 
(To  be  concluded) 


sappl    IRiiv©??    Lev©©   Sit 
InleSeiasi!,  Arfeo 

A  history  of  the  levee  along  the  southern  river  front 
of  the  city  of  Helena.  Ark.,  and  the  destructive  effects  of 
the  dry-weather  ship-  of  Last  fall  were  given  in  ENGI- 
NEERING News,  Nov.  80,  1913,  p.  1014.  As  stated  in  the 
conclusion  of  that  article,  the  officials  in  charge  decided 
to  build  the  new  levee  farther  back  from  the  river  on  a 
new  site. 

The  new  levee  is  being  constructed  as  shown  in  the  ac- 
companying cut  by  dumping  loose  earth  from  a  20-ft, 
trestle,  the  embankment  being  built  up  as  the  material 
falls  from  the  ears.  There  appears  to  be  no  provision  for 
compacting,  layer  construction,  or  sorting  of  the  mater- 
ial. 

The  reason  given  for  this  method  of  construction,  we 
understand,  is  the  necessity  for  completing  the  work  be- 

fore  the  coming  spring  il Is.     The  trestle  extends  back 

to  the  borrow  pit  in  the  hills,  about  3000  ft.  away,  so  that 
with  the  use  of  four  full-sized  locomotives  and  tram-  of 
dump-cars  the  work  has  progressed  very  rapidly — quite 
possibly  too  rapidly  lor  the  safety  of  the  lill  when  water 
comes  against  it. 

The  levee  is  being  limit  by  the  Eelena  Improvement 
District,  a  local  body  over  which  the  Federal  Mississippi 
River  Commission  ha-  no  jurisdiction,  we  are  informed 
by  our  correspondent. 

When  one  reads  of  levee-  m  the  Mississippi  Valley  fail- 


ing when  exposed  to  extreme  flood,  it  is  instructive 
an  engineer  at  least  to  know  how  some  of  these  leveel 
constructed. 

[Proof  of  the  above  was  sent  to  C.   H.   Purvis,  Ij 

gineer  of  the  Helena  Improvement   District,  from  why 
we  received  the  following  communication. — Ed.] 

Sir — Your  article  says:  "There  appears  to 
no  provision  made  for  compacting,  layer  const  ruction 
sorting  of  the  material."  To  the  thoughtless  and  im 
perienced  this  is  apparently  true.  As  a  matter  of  fi 
it  is  not.  I  have  been  building  levees  for  30  years  ;i 
can  say  absolutely  without  fear  of  any  intelligent  I 
tradiction  that  water  against  levees  is  the  only  age 
that  ever  compacts  them  and  the  only  one  that  it  is  pn 
tieable  to  use. 

This  method  of  compacting  is  provided  for  by  ad 
ing  to  the  desired  net  fill  a  percentage  varying  frc 
10  to  25%,  as  the  soil  may  indicate;  thus  insuring  t 
required  grade  when  the  inevitable  shrinkage  has  taki 
place.  All  specifications  for  levees  that  I  have  seen 
late  years  require  that  the  levee  shall  he  begun  at  sic 
stakes  and  built  up  in  3-ft.  layers.  This  clause  has  cor 
down  from  wheelbarrow  days;  and  I  think  that  I 
the  author  of  it.  Its  object  was  not  to  stop  leaking,  U 
that   the  shrinkage  might  he  uniform. 

The  weight  of  the  embankment  above  the  wate 
soaked  earth  of  the  base  closes  any  interstices  that  m< 
exist  as  the  water  rises.  In  some  few  places  where 
still'  gumbo  soil  is  encountered,  which  will  practical 
mold  itself  into  the  shape  of  the  conveyor,  be  it  scrape 
or  wagon,  the  building  by  layer  fends  to  weld  the  luin] 
together.  But.  no  matter  how  built,  no  one  has  evi 
seen  a  levee  made  of  any  material  other  than  rock  < 
pure  sand  that  did  not  shrink  when  the  water  can 
against  it. 

However,  a  part  of  this  levee  was  built  as  your  writo 
.-ays.  "by  dumping  from  a  trestle,"  ami  1  believe  thi 
thai  pari,  except  for  a  few  inches  of  rollover,  is  mot 
thoroughly  compacted  than  it  would  he  had  il  lief 
made  in  3-ft.  layers  by  teams;  and  for  this  reason,  tl 
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i  held  about  12  to  15  cu.yd.,  and  with  practically  90 
af  the  load  falling  en  masse,  a  mean  distance  of  more 
i  10  ft.,  more  pressure  was  exerted  on  the  embank- 
it  beneath,  than  would  have  resulted  from  the  pres- 
■  of  a  few  teams  over  it.  (We  all  know,  who  have 
;ed,  that  only  a  few  inches  of  a  long  used  road  is 
<ed  much  harder  than  the  surrounding  ground;  nev- 
s  the  pressure  felt  to  a  depth  of  3  ft.)  If  we  are 
?nding  on  3-ft.  layers  to  give  stability  to  our  levee 
Bores  and  to  prevent  leaking,  we  must  seek  a  more 
erful  hammer  than  the  hoof  of  a  mule  and  the  wheel 
i  6craper. 

can  further  state  that  there  is  absolutely  no  instance 
re  a  levee  on  the  Mississippi  River  has  failed  be- 
■e  it  was  not  built   in  layers  and  the  material  sorted. 

lev  have  failed  solely  because  they  were  too  small  to  do 
work  required   of   them.      However,  many  that  have 

led    would    possibly    have    stood    a    little    longer,    had 

re  been  proper  precautions  taken  in  securing  a  proper 

idation   upon   which   to  start  the   3-ft.   layer. 

the  levee  in  question,  the  entire  base  of  170  ft.  in 

was  excavated  to  a  depth  of  from  "2  to  1  ft.,  and 

material    wasted :   there   were   then   dug   four   longi- 

ditches  for  the  purpose  of  further  exploration. 

any   foreign    substance  disclosed  was   followed   and 

:en  out.      These  ditches   were   refilled   with   good   earth 

d  properly  tamped,  not   in  3-ft.  layer,-,  but  a  sho 

1  at  a  time. 


ha-  been  completed,  will  be  ample  to  withstand  any  flood 
which  may  come  against  it.  The  net  dimensions  are : 
grade  5  ft.  allow  the  highest  water,  10-ft.  crown,  sloped 
3  on  1 ;  reinforced  by  banquette  with  grade  3  ft.  below 
highwater,   40-ft.   crown,   slope   3   on    1. 

It  must  not  be  understood  that  anything  I  have  writ- 
ten implies  that  the  usual  specifications  for  layer  con- 
struction and  compaction  are  unnecessary  or  usi 
but  like  all  rules  and  regulations,  unless  used  with  a 
liberal  allowance  of  common  sense,  at  times,  become 
ridiculous.  Xor  have  real  levee  engineer-  built  levee- 
too  small  through  error  in  judgment  or  knowledge:  hut 
from  the  political  inability  of  Congress  to  comprehend 
the  real  value  to  the  nation  of  the  protection  of  the  Mis- 
sissippi Valley  and  the  vain  efforts  of  the  inhabitants  to 
find  by  costly  experiment  the  smallest  levee  that  would 
protect. 

('.  It.  Purvis, 
Engineer.  Helena   Improvement    District. 

Helena.   Ark..   March   3.    1914. 


Motor-vehicle  transportation  was  practically  powerless 
in  a  few  Eastern  cities  during  the  recent  heavy  snowfalls. 
How  one  concern  overcame   its   difficulties    is   shown  by 

the    accompanying    figure.      This    shows    a    tractor    and 
trader  combination  with  runners  under  the  trailer  wheels 


M i:  Tractob  with   Runners  fob  Deep  Snow 


Aiicr   dumping    from    a    trestle   and    completing    the 

all  core  to  close  the  break,  or  line  of  defense,  which 

though!  it  was  absolutely  necessary  to  do  as  quickly 

as   I'.'  ft.  on  the  local  gage  would  pul   water 
through  (he  break,  (hi'   superstructure  of  the  trestle  was 

■'1    and    a    track    built    on     lop    of    the    cinlian  k  noli  I 

to  Riipply   teams    with   earth,   with    which    to   build    the 

Another  track   was  laid   to  build   the  rear 

•lope   and    banquette.      In    this    way,    loam-   and    railroad 

nearly  all  through  and  over  this  levee 

and  banquette. 

There  i-  an  allowance  of  i.v ,   for  shrinkage.     I  do  not 

or  anything  like  tin-  amount,  and  1   think  the  net 

dimensions    when    all    shrinkage,    natural    ami    artificial, 


and  al-o  one  under  the  Bingle  steering  wheel  of  the  trac- 
tor.     This    scheme    was    put     into    service    by    the     Knox 

Automobile  Co..  of  Springfield.  Mass.,  from  whom  the 
photograph  was  received. 

:■: 

Plnnx  for  n  Mnn<lnril-(.nu<-.  Mem  ?  BleCtrlC  Railway  be- 
tween Madrid,  Spain,  and  the  French  frontier,  have  been  or- 
6  prepared  by  the  Spanish  Ministry  of  Commerce  accord- 
ing to  preai  dispatches,  The  official  gage  ••(  the  pi 
Spanish  railways  his  rltherto,  (>■<  strategical  reasons,  differed 
from  thai   of  Prance,  causing  much  Inconvenience  t"  pi 

nil  i..  tin-  Spanish  commerce  generally,    it  is  calculated 
thai  the  row  double  tool,   rallwaj    will  reduce  the  tlmi 
pled  foi  |    from  13  hours  to  7:  and  tin-  time  of  the 

Journe]   between  Madrid  and  Paris  from  j;>..  icons  (best  time 
:,t  pi .  sent  i  c 
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The  new  assembling  aud  service  building  for  the  auto- 
mobile business  of  the  Ford  Motor  Co.,  at  Chicago,  pre- 
sents some  unusual  and  interesting  features  in  its  design. 
The  building  has  a  164-ft.  front  on  39th  St.  and  extends 
south  on  Wabash  Ave.  232  ft.,  with  a  provision  for  a  fur- 
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Plan 

Fig.  1.  Continuous  Footing  of  Reinforced-Conorete 
Building  for  the  Ford  Co.,  at  Chicago 

ther  extrusion  to  a  length  of  460  ft.  It  is  six  stories 
high,  without  basement.  The  building  has  reinforced- 
coin nte  columns,  Hours  and  roof.     Except  on  the  alley 

ttside  concrete  is  exposed,  the  exterior  being  of 
brick,  terra-cotta  and  glass.     The  proportion  of  window 

",  in  accordance  with  modern  factory  construc- 
tion, and  makes  up  about  60$  of  the  exterior. 

gad  Floor  Line 


T' 
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load  required  by  the  Chicago   building  code, 
tngs   under  the  wall  columns  on  the  street   sides  torn 
continuous  girder  5  ft.  6  in.  deep  and  from  7  ft.  I  iu.  i 
8  ft.  wide,  Fig.  1.     The  widened  portion   (section  B 
is   to   carry   two    intermediate   columns    one   story   ■ 
The  top  of  the  footing  is  15  in.  below  the  first  floor. 

The  column  foundations  on  the  alley  side  and  also 
the  south  end  of  the  building  are  simple  spread  footin 
The  typical  exterior  footings  are  14  ft.  3  in.  square.  I 
tween  the  column  footings  on  the  alley  side  a  12-in.  ci 
tain  wall  of  concrete  was  built  for  a  depth  of  3  ft.  9  : 
below  and  3  ft.  6  in.  above  the  first-floor  line.  The  fit! 
floor  is  laid  directly  on  the  ground. 

The  footings  at  the  south  end  of  the  building  were 
signed  for  full  panel  loads  in  order  to  take  care  of 
future  loads  that  will  come  on  these  columns  when 
building  is  extended.     The  weight  of  the  present  sot 
wall  is  now  carried  upon  these  footings,  but  when 


//SfrJ^'H-K   $>iff**~*K*i  dJb 


Fig.  2.  Column  Heads  and  Floor  Slabs,  with  Deta:| 
of  Cantilever  Extension  at  South  End 

building  is  extended  this  weight  will  be  replaced  by  tl 
weight  of  the  floor  construction  extending  to  the  next  ro 
of  new  columns.  Between  the  footings  at  the  south  en 
of  the  building  is  a  concrete  curtain  wall  13  in.  wide  an 
extending  li/o  ft.  below  the  first-floor  level.  This  carrii 
the  weight  of  the  13  in.  brick  wall  of  the  first  stop 
The   interior   column    Inundations    are   stepped   footing 
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:  the  foundations 
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i  oi  thi 


reinforced  bj  two  layoi    ■  •!    teel  bai    placed  near  t lie  bot- 
tom.   The  size  of  the  banes  varies  from  18  ft.  <i  in.  to  1 
ri.  '.»  In.  square. 
Tii.    flooi i    the    Ucme  Bystein  of   Hal   slab 

beamiest   construction   and  arc    II    in.  Ihiok.      They  lire  do- 
for    B    live  load    of    loll    III.    pci      iq.ft.,    will)    panels 
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5x25  ft.  At  the  south  end,  the  floor  slabs  extend  -t  ft. 
byond  the  center  line  of  the  columns.  The  temporary 
mth  wall  is  carried  on  cantilever  extensions  of  the 
pors,  which  are  extended  to  this  distance  to  provide  for 
Birring  the  next  panel  of  floor  slabs  when  the  building 
ned.  A  pair  of  steel  angles  forming  a  Z-section 
t  secured  to  the  face  of  each  floor  slab  by  anchor  bolts, 
li us  forming  a  shelf  to  support  the  end  of  the  future 
lab,  as  shown  in  Fig.  2.  The  angles  are  at  present  in- 
ased  in  concrete  which  lias  been  cast  separate  from  the 
eneral  floor  slab  so  that  when  the  extension  is  made  this 


edge  of  this  plate  being  beveled.  The  columns  are  spaced 
28  ft.  c.  to  c.  longitudinally  and  25  ft.  laterally,  except 
that  in  the  central  bay  of  the  building,  where  the  railway 
track  is  supported,  the  columns  are  spaced  35  ft.  c.  to  c, 
laterally. 

There  are  no  spandrel  girders  required  in  this  floor 
construction  but  in  some  instances  the  concrete  section 
has  been  dropped  clown  a  few  inches  below  the  ceiling 
along  the  wall  to  carry  the  terra-cotta  trim  for  the  ex- 
terior. The  east,  or  alley  wall  of  the  building  is  made 
of  concrete  instead  of  brick,  and  on  this  side  the  eon- 


Fig.  i.  Tback  Gibdeb  "i   Second  Exoob  Caebted  uy  Maim  Columns  of  Building 


to   i  an    !»'   easil)    removed,    lea\  ing    the   steel    shelf 
Ingle  projecting. 

A   /.mm.'  flooi   covers  a  portion  of  one  panel  be- 
tween tlic  lirsl   and  second   floors.     This  is  supported  on 
■  oluini:    ami  suspended  by  four  sets  of  hangers.  I  Sa<  i 
con  of  two  or  three    I  in.  round  rods   1 1   ft. 

R  in.  long,  with   top  and  botl bearing-plates  made  of 

p-in.  ■                   i       e  j/fktee  are  embedded  in  the  con- 
pete  of  the  mezzanine  II •  and  the  floor  above. 

Thi  col as  are  all  of  octagonal  Bection,  varying  from 

■I"  in.  to  '.'I  in.  outside  diameter.    The  column  ca 

il,  with  a  ii  i  Prom  the  vei  t  teal 

and  a  top  diameter  of  •">  ft.  6  in.     Lbove  the  flaring  head 
is  n  column  plati  re  bj  9  in.  thick,  the  lower 


rete  coin s,   floors  and   Bpandrel   walls  were  cast   in- 
tegrally. 

CONCBETE   Ti;  ICE    G]  BD1  RS 

The  only  girders  in  the  building  are  tlmse  carryinj 
railway   track,  the  crane  runways  and  the  monitor  roof. 
The  railway  lines  adjacen.1  to  the  building  are  elevated, 

and  a  Bwitch  track  runs  through   the  building  at  sueh  an 

elevation  as  to  bring  the  car  floors  level  with  the  second 
floor  of  the  building.  This  track  is  in  the  central  86  ft. 
bay  of  the  building  and  is  i  bh  ied  in  a  concrete  trou 

ft.  wide  ami  about  B  It.  deep.     The  main  track  girders  are 

7  ft.  :!  in.  deep  and  16  in.  thick.  Between  these  girders 
is  b  bottom  Blah  21  in.  thick,  carrying  the  track.    One  of 
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the  main  girders  is  carried  on  the  main  columns,  while 
the  parallel  girder  is  carried  on  independent  columns 
spaced  28  ft.  c.  to  c.  The  second  floor  projects  a  shori 
distance  beyond  one  of  the  main  track  girders,  thus  pro- 
viding a  protected  space  under  the  overhanging  floor 
for  wires  and  heating  pipes. 

The  track  is  laid  with  wood  ties  and  stone  ballast. 
The  whole  bridge  structure  is  designed  for  Cooper's  E-40 
loading,  with  ''')%  added  for  impact,  and  the  design  is 
in  accordance  with  the  recommended  practice  of  the 
American  Railway  Engineering  Association.  The  con- 
struction is  shown  in  Fig.  3,  and  Fig.  4  is  a  view  of  the 


Fig.  6.  Interior  op  Ford  Building,  Showing  Canti- 
lever Balcons    Floors    ind  Concreti    Root  Trusses 

firsl    floor,   showing  at   the   lefl   ■  of   the  heavj    track 

girders  supported  on  the  main  columns. 

1  o   creti    Balcony    Fl is    ind   Rooi    Tri 

In   tin    cm  35   ft.   «  ide,   there   ia  an   open 

:  I'.m  i he    ei  ond  flooi  to  the  roof,  excepl  al  i  lie  e  ■ 
north  end  when  floor  panel  '.' -   35  fl    al 

open  well  or  craneway  is  provided  witli 
ane  which   runs  i  he  enl  ire  li 

of  the  build  ,;" [  canti 

ii.   '•   in.   from   1 1 1  ii i n n 

i  i      of  the  floor  slabs, 

and  Bre  14  ft.  on  the  6th  M 

on  the  I  tli  floor,  on  the 

.'!rd    floor.      Si,    ii  pat  e  14  fl 

m  which  to  n 
and    ■  m  the 

■ 

er  sq.fl 


to  2600  lb.  per  lin.ft.,  in  addition  to  weight  of  construe 
tion.  Under  this  load  the  deflection  was  jV  in.  at  th 
outer  edge,  after  the  load  had  been  on  for  24  hr. 

Below  the  roof  level  the  two  central  rows  of  column' 
carry  the  reinforced  concrete  longitudinal  girders  for  thi 
runway  tracks  of  the  bridge  crane.     Above  these  runwa;: 
girders  rise  the  side  walls  of  the  monitor  roof.     The  roo  I 
is  carried  by  reinforced-concrete  trusses,  having  a  spai! 
of  36  ft.  and  spaced  28  ft.  apart.     As  shown  in  Fig.  5 
these  trusses  are  of  the  king-post  type  with  a  rise  of  £  I 
ft.   6  in.     The  bottom  chords  of  the  trusses  are  simplj 
tie  rods  incased  in  concrete,  but  the  section  was  made  suf-| 
ficiently  strong  to  act  as  a  beam  to  carry  its  own  weight. 
The  bottom  chord  and   post  are    rectangular,  while  the1 
upper  chords  are  of  T-section,   18  in.   deep  and  36  in. 
wide  over  the  flanges. 

The  trusses  are  supported  at  the  ends  by  the  walls  of 
the  monitor  roof,  and  are  connected  at  the  ridge  by  longi- 
tudinal T-girders  36  in.  deep.  The  roof  between  each 
pair  of  trusses  is  supported  by  two  intermediate  rafters 
of  T-section,  dividing  the  area  into  three  panels  7  ft.  1  m. 
by  16  ft.  long  on  each  side.  Each  of  these  panels  is 
covered  by  a  copper  and  glass  skylight.  At  the  north 
end  of  the  building  an  arched  concrete  wall  or  girder  re- 
places the  concrete  truss.  This  is  9  ft.  deep  at  it-  ends 
and  11  ft.  deep  at  the  center,  and  is  faced  mi  the  exterior 
with  brick  and  terra-cotta. 

Fig.  6  shows  several  of  these  special  feature.-  of  the 
building,  being  an  interior  view  of  the  central  craneway. 
Freight  ears  will  be  noticed  standing  on  the  depressed 
track,  with  car  floors  level  with  the  second  tloor  of  the 
building.  It  will  be  seen  that  there  is  a  wide  unloading 
spine  on  one  side  of  the  car  and  that  the  cantilever  bal- 
conies on  the  opposite  side  overhang  the  cars  slightly. 
This  craneway  or  court  will  be  inclosed  entirely  with  steel 
sash  and  wire  glass,  with  sliding  doors  opening  from  each 
floor  onto  the  balconies. 

(  lONSTRUOTION     PLANT 

Muring  the  construction  of  the  building  the  concrete 
materials  were  brought  in  by  cars  on  an  elevated  trestle 
and  unloaded  into  storage  bins  south  of  the  building  site 
and  beneath  the  track.  From  these  bins  the  sand  and 
gravel  was  delivered  bj  means  of  a  bell  conveyor  to  ele- 
vated bins  above  the  measuring  boxes,  which  in  turn  were 
above  the  concrete  mixer,  so  thai  measured  quantities  of 
gravel  ami  sand  were  discharged  into  the  mixer,  together 
with  the  proper  amount  of  cement  and  measured  quan- 
tity of  water  for  each  hatch.  The  l  yd.  mixer  discharged 
the  concrete  into  a  2-yd.  hopper  feeding  a  I  yd.  buckel 
in  the  elevator  tower.  The  mixing  plant  ami  tower  were 
located  at  the  touth  end  of  the  building.     AM  of  the  con 

erete  was  bj ted  directlj  to  the  Moor  forms,  excepl  thai 

the  concrete  for  the  monitor  roof  was  placed  by  means  of 
...ii 

The     pouting   equipment    presented   some   featurei    of 

pecial  interest  which  are  mown  ia  Fig.  J\     In  the  Bret 

rigid  anJ^M'  Mippnitin-.  so  thai 

their  III     I  hell  I.     ^^V    I   llllle    Isle,  I    of    a 

pair   of    8  ill.    channel      placed    lirtOK    I"    h.n  I    '    in 

with  bottom  lacini;  ami  an  Mit(Ai»  1 1 h  ill     I i  steel. 

Tin      In    no.  I    a    i  hold    Ineniher^fcl  I  >d    from    he 

ninth    liv    slrnl      .ml    oahlcs^^Hf'  .luile    extended 

from  tin    receiving  hopper  affair  top  of  the  eleviilor  lower 
lo  ii      boiler   lower   near   the  All  I  or  of   the   huildiic'  ;    from 
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Fig.  i.  Concreting  Plant  it  the  Ford  Building,  Chicago 

bj    a    revolving    horizontal    ste 


this  second  tower  extended  a  si I  chute  pivoted  al  the 

i  and  supported  l>\  a  latticed  steel  boom.    The  lower 

boom  was  carried  on  a  circular  track  around 

iwer,  thus  permitting  the  boom  and  chute  to  swing 

h  n  complete  circle,  reaching  all  parts  of  the  Boor. 

\n  unusual  feature  was  the  use  of  flexible  drop  pipes, 

by  which  the  concrel uld  be  taken  from  Beveral  open 

ing  chute  and  delivered  to  the  forms. 
'I  vertical   pipes  were  of  metal,  spaced    I11  ft.  apart 

Bnd  fitted  with  Rates  at   the  upper  end  which   mighi   be 
ed  to  draw  off  i  om  rete  from  the  i  hute. 

architeel   for  the  building  was  John  Graham,  ol 
Di   roit,   -ii]" t\  ising  ai  the   Ford   Motoi    I  o 

and  i  ii  design  was  made  by  the  Condron  Co. 

The  general  i  ontrai  tor   wa     I ' 
I  Inn  identic]  n 


rclnu    tin     |BJM 

■  I  i.lli    to  CI 

l»    now    in    pn 
throus.  i 


n  mi  i     tn  ordei   to  I 

I    Ihlpi   now 

■■■  .i.i    di  spentng    thi 
wiiimi  the  canal   -.- 


1 1   work 


the    width    was    7:'    I  depth   about    26   ft.   2   in.     The 

um  permissible  draft  of  ships  using  the  canal  In  1870 
was  24.4  ft.  In  1890  ships  drawing  25.4  ft  were  allowed  and 
during  the  si  the  Increase  has  been  at  the 

average  rate  of  about  one  fool  every  six  years,  thus  bringing 
the  maximum  drafl  authorised  now  up  to  29  ft.  In  June, 
1918,  the  depth  of  32  ft.  s  In  hod  been  Increased  over  ;>  mini- 
mum width  of  1  i  T  ft.  ii  In.  for  a  length  of  about  85  miles  and 
over  n  width  of  32s  ft.  for  a  length  of  10  miles.  Under  the 
latesl  Bcheme  a  depth  of  tn  ft.  throughout  is  to  be  made  and 
i  widening  up  to  197  fl  In  the  Bouth  section  and  the  cutting 
of  an  appropriate  number  of  si  lings  on  the  north  and  central 
sections  where  a  minimum  width  of  l  i  T  ft  '"  In.  is  believed  to 
be  sufficient  The  company  has  power  to  raise  bonds  up  to 
work,  which  it  is  expected  will  be  com- 
pleted by   1919. 

Heretofore   ii    has   been    the   policy   of   the   canal   company 

depth   of   water   In    the   canal   than    is 

available  In  the  poi  i  •  ast  of  Sues,     it  Is  clalmi  .1  that  «  Ith  the 

exception  of  Sydney,    Australia,  there  is  no  which 

at    low    tide   has  a   greater  depth   than   that    now    provided   In 

nal    throughout    lis   foil    length,    bul    the   completion   of 

,th  and   the   general   In- 

..r    the     Itlantli  almost    thai 

drafl    hai    lad   the  company   to  undertake   this  lati 

The  Improvements  are  to  be  carried  oul   bj  plant 

.  ompi  Isl  in-    1 1 

it'. i  iii>.  and  having  ■  capacity  of  about  10,000  cu.yd.  per  hr. 
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A  light  steel  bridge  of  special  design  which  carries 
water  and  sewer  mains  of  Great  Lakes,  111.,  across  the 
ravine  of  Pettibone  Creek  is  shown  in  the  drawing  here- 
with.    While  the  construction  is  simple,  the  truss  work 


being  generally  of  single-angle  construction,  the  genjjq 
design  is  of  novel  outline. 

The  bridge,  270  ft.  long,  is  carried  by  three  steel  ben 
bolted  to  concrete  foundations  resting  on  solid  clay  bo 
torn.    Its  deck  is  5  ft.  wide,    in  the  plane  of  the  bottoi! 
chord  of  the  trusses  4-in.  7i/£>-lb.  I-beams  are  place! 
about  10-ft.  spacing.  These  carry  longitudinal  8-in.  thai 
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nels  supporting  transverse  wooden  beams  for  the  sewei 
and  water  main.  The  pipes  are  inclosed  by  boxing  oi 
two  thicknesses  of  %-in.  lumber  with  4-in.  air  space,  ant 
a  layer  of  waterproofed  paper  on  top. 


BY    G.     C.    GRAKTEEf 

Since  August,  1911,  the  U.  S.  Engineer  Department  has 
been  making  a  detail  survey  of  the  Ohio  River.  The  com 
pleted  survey  will  extend  from  Pittsburgh,  Penn..  to  Cairo, 
111.  At  Pittsburgh  it  extends  up  the  Monongahela  River  to 
Six-Mile  Run  and  up  the  Allegheny  River  to  a  point  near 
Millvale.  The  completed  maps  will  show  in  detail  the  hy- 
drography and  the  topography  of  both  banks  to  a  point  in 
general  14  mile  distant  from  the  tops  of  the  immediate  banks 
and   in   some   cases   to    extreme   flood    level. 

CONTROL-BASE    LINE    TRAVERSE 

INSTRUMENT  WORK — All  instrument  work  on  the  prim- 
ary traverse  line  has  been  done  with  a  10"  transit-theodolite 
equipped  with  a  high-power  Inverting  telescope.  All  angles 
.in  stations  in  the  main  traverse  line  arc  repeated  at  least 
ten  limes,  live  times  to  the  right  and  five  times  to  the  left. 
Both  verniers  of  the  fifth  a  null's  are  read  and  recorded.  Tin1 
final  angle  used  is  that  computed  from  the  mean  angle  of  the 
lii  st  set  and  the  mean  angle  of  the  complement  of  the  sec- 
ond   set. 

Observations  on   Polaris  are  made  at  about   10-mile  inter- 

Ml     tie-    traverse.       The    a/.ilnllth    of    the    line    as    run     (e    .-. 

i.    ted    toi  i    is  corrected   to  the  azimuth   obtali.    1 

by  observation.     In  the  elclnltj   of  Pittsburgh,  owin^,        heavj 

n  atisfacton    •  ondl  tl    ns    11    « as   Impcaciblt 

i.  -i     itioni    at   elongation,     ti—     ..uservatlons  were 

made  a1   such   periods  as   cne    itar  was  visible;  the  computed 

loni     ked    ver>    closely    with 

Me     izlmuth    secured    latei     bj    an    observation    al    elongation. 
TRAVERSE    LINE     All    courses    of    the    traverse    line   are 

II i    with   an   adjusted   Bteel   tape   Jen   ft.   long;. 

The    tape    is    leveled,    as    nenrlj     us    possible,    l,\     the    chalnmen 

i      n,     pUn    |H    exi  rted    bj     the    lie  id    •  linlnman.      The 

Bnd    time   arc    recorded   at    the   beginning   of   each 

oted  for  ti  mpei  1 1  ure 

i  |  ,    i   |        OF  LINE        '  •  lino   is   i  un    In   dupll- 

bank       u    Intet  \  tils  of    ib  i 

if  nccuracj    represented   by    1 
to     10 

PERMANMNjr    MARKS      In    en, verse   lino,    perm 

i I    witnessed    at    Intel  vals    «f    aboui 

Hi        Tl arks       re    i  pyrii  mld»,    6    I" 

In.      Illll he     I Ill  'I      tOp  The 

...  hi,  .,   ,  oppi  r  i'"ii   In  the  oenter, 
lie  H     below    i  round    mirl  ici    and 

•  Vbstracl   nl  s    papei  in llm     of   the 

Indian  ■  '  '       tnd..  In  January 
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slrmounted  by  a  2-in.  galvanized-iron  pipe  with  a  bolted  cap 
i,   which   is  appropriately  marked.     The  latitude  and   longi- 

ijie  of  these  marks  are  computed  from   the  notes  of  the  tra- 
rse   line   and   the   elevation   of  the   bolt  in   the  pyramids   and 

(|  the  top  of  cap  is  determined  by  wye-levels. 
In  addition  to  the  permanent  marks  established  by  the 
se-line  party,  a  larger  benchmark  is  set  by  the  level  party, 
out  every  five  miles  of  river  distance.  These  benchmarks 
it  in  towns,  at  lock  sites,  near  the  crest  of  bars,  where 
e  depth   below   normal   pool   is   less   than    11   ft.,   and   at   the 

puth  of  each  tributary  stream  where  it  is  apparent  any  land 
11    be   flooded.      These    benchmarks     have   a    large     cement- 

brtar   bedplate   with    copper   bolt    in    center,    surmounted   by 

ji  iron  pipe,  with  bolted  cap  top. 

TOPOGRAPHY 

— .         All  topography  is  taken  by  the  transit  and  stadia  method, 

-~       averses   being   closed   on   stations   in   the   base-line   traverse. 

!1    works   of   man   and   all    natural    features   are   located   and 

etches   are   made   in    the    field.      The   topography    is    taken   so 

lat    the    ground    surface    from    the    low-water    line    of    the 

ver   to   the   prescribed   limits   is   shown    by   contours   at   ver- 

cal  intervals  of  5  ft.     The  allowed  error  or  closure  of  topog- 

iphy  circuits  is  approximately  10  ft.  to  the  mile  in  distance 

vo   minutes   in   azimuth   and    0.4    ft.    in    elevation.      The   actual 

iosures   average    much    better   than    the   above.      It   has   been 

mnd   speedier  and   more   convenient   to   reduce   differences   of 

ievation  with  a  slide-rule.     Correction  is  made  for  horizontal 

istance  on  all  large  angles. 

Distances  and  vertical  angles  between  instrument  stations 

read   forward   and   backward. 
LEVELS — All  levels  are  run  with  ordinary  wye  levels.     The 
levations   of  all    permanent   marks   of  the   base-line   traverse 
re  determined    and   new   benchmarks   are   established,   as  de- 
cribed    above    under    "permanent    marks."      The    elevation    of 
he  water  surface  at  each  sounding  range  is  determined,  and 
I-    sufficient   number   of  topography   stations  are   leveled  on   to 
'1   the  elevations  of  the  topography  traverse,  in  conjunct- 
ion   with    the    "permanent    marks."    which    the    topographers 
I)   on. 
A  level  line  is  run  on  each  bank  and  these  lines  are  closed 
Ircuits.     The  allowed  error  of  closure  is  five-hundredths 
Imes  the  square  root  of  the  distance  run  in  miles,   the  actual 
iverage   closure   is   nearer   three-hundredths   times   the  square 
OOt    "f  the  distance.     All   old   benchmarks  found   are   touched 
tbn,  and  furnished  the  control  for  the  present  line.     Whenever 
(possible  "ties"  are  made  with  benchmarks  of  the  U.  S.  Geolog- 
ical  Survey,    of   cities   and   of   railways.      Mean    tide    at    Sandy 
X.   J.,   is   used   as   datum. 

HYDROGRAPHY 
SOUNDINGS — The  soundings  are  made  on  sections  1200  ft. 
w  here  the  low-water  channel  depth  is  greater  than  6  ft. 
On   all   bars   where    the   channel   depth    is   less   than    6    ft.,   the 
or  sections  are  600  ft.  apart.     Where  the  width  of  the 
river   permits,   the  soundings  arc  located   by   stadia   by   an   in- 
entman    on    shore.      Range    flags    are    set    on    each    bank 
.   or  1200  ft.   apart,  as  the  case  may   be,  and  as  directly 
Opposite  as  possible.      Tin-   rangi     (lams   an-   consecutively   num- 
bered   downstream    and    are    carefully    located    by    the    topog- 
raphers.     The    distance    between    range    flags    is    paced.      The 
i  iiiian   "sets  up"   behind   a  range   flag,   and   reads  and 
the  distance   to  a   stadia   rod.   mounted    in   the   bow  of 
Minding   yawl,   at   the   instant    the   sounding   Is   taken. 
The    yawl    Is    kept    on    line    (between    opposite    range    flags) 
bj    a   Ragman  on  shore.     In  wide  stretches  of  river  it  has  been 
i    more  satlsfactorj    to    locate   soundings   by    "cut-off   an 
as   follows:   The   Instrumentman   selects  a  base   line   be- 
tween   two  located   points  and   reads  and   records  angles  to  the 
ling   rod  or  lead   line    it    the  instant   the  sounding  is  taken, 
iwl    leing   kept   on    line    between    rang.-    flags    by   a    flag- 
on  shore.     "Cut-off"  angles  should  be  kept  undei    16     from 
.•.    thereby    securing    a    bettei    Intersection    f"i    plotting 
line, 
Phi  I   man  calls  the  depth  "f  each  sounding  and  If  pos- 

sible determines  ami  calls  the  character  "f  the  mati  rial  on  the 

rdei     in    the    sounding    yawl       Kverj    tlfth 

noun. line  Is  "flagged"  t'v  the  yawl  recorder  and  checked  by  the 
lustrum,  m in.. n    making   e   check   between   location  and  depth 

Bounding!  ..I"  taken  ai itlmately  B0  ft    apart      On  the  maps 

the   i...tti. in    is   Indicated    by   el< 

WATER  MARKS  ah  reliable  high  watei  marks  art  lo 
Bated  and  leveled  upon,  ami  if  possible  tin  date  is  secured 
in  man;  A  towns  the  Inhabitants  have  set  appro] 

'  ii i.  i. ni   in  most   .in  .  i 

dint  1 1.  i                                                         -ni  \    bj    .mi:-  .ni    Inqulrj 
Tin'  elevation  of  low    water  Ii    shown    ■  '   each    variation  of 
ii  t   n      i  -i ...  i. mi     :n  rvi         '                             i    i   this  Inform 
P....I    i,                                             i    proposed    "It 
■Down  ..n  tie    map  bj    hi  ivy  broken  linai     Tl levations  of 


all  gages  of  importance  are  determined.  A  gage  is  set  at  the 
survey  quarterboat  at  each  "tie  up"  and  the  stages  read  and 
recorded.  The  elevation  of  the  gage  is  determined  bv  the 
Ievelman.  A  fairly  accurate  water  slope  may  be  figured  from 
the  data   thus  secured. 

BORINGS — Wash  borings  are  made  where  the  depth  below 
m  rmal  pool  level  of  construction  or  located  dams  is  less  than 
12  ft.  Three  borings  are  made  on  a  cross-section  of  the  river: 
one  in  the  channel  and  one  on  each  side  of  the  channel  boring 
and  approximately  300  ft.  from  it.  Each  hole  is  sunk  to  a 
depth  15  ft.  below  pool  level  and  a  careful  record  of  the  ma- 
terial penetrated  is  kept.  These  borings  are  made  with  a 
drill  operated  by  steam.  The  outfit  is  mounted  on  a  light 
draft  flat-boat. 

The  drill  boat  is  approximately  placed  by  a  small  steam- 
boat and  is  dropped  into  position  with  anchored  lines.  During 
the  operation  of  drilling  the  boat  is  held  in  position  by  an- 
chored lines  and  attached  spuds.  Borings  are  located  by 
transit  and  stadia.  Wherever  possible  the  boring  data  se- 
cured by  the  lock  and  dam  surveys  of  1909,  1910  and  1911  are 
utilized. 

MAP 

The  survey  is  plotted  by  rectangular  coordinates  on  a  scale 
of  500  ft.  to  the  inch.  Lines  of  latitude  and  longitude  for 
each  one-minute  difference  are  shown. 

Pool  levels  are  drawn  in  heavy  broken  lines.  All  works 
of  man  and  all  natural  features  are  shown.  Printed  indica- 
tions are  used  for  cultivated  land.  The  elevations  and  dates 
of  reliable  high-water  marks  are  shown. 

Borings  are  shown  on  the  maps  and  a  record  of  each  hole 
is  shown  in  the  margin  of  the  sheet  on  which  the  boring  is 
located.  Sheets  are  laid  out  and  plotted  so  that  adjacent 
sheets  may  be  joined  without  break  in  the  continuity  of  the 
map.  The  length  and  elevation  of  all  navigable  spans  of 
bridges  are  given.  Conventional  signs  are  sparingly  used  in 
order   not   to   cumber   the   map. 

QUARTERS,  SUBSISTENCE  AND  TRANSPORTATION 
Field  parties  are  housed  on  quarterboats.  These  are  two- 
story  boats  containing  accommodations  for  housing  and  sub- 
sisting 50  men.  The  lower  story  is  divided  into  a  kitchen, 
dining  room,  wash  room  and  bunk  rooms.  The  upper  floor 
has  an  office,  drafting  room,  bunk  room  and  reading  or  rest 
room.  Tt  also  contains  a  linen  closet  and  space  for  field  in- 
struments. 

The  boats  are  screened  and  there  is  a  screened  porch  on 
each  end  of  the  upper  story.  Bunks  are  built  up.  two-high, 
and  are  of  sufficient  size  and  correctly  placed  for  ventilation. 
etc.  Each  man  has  a  locker  for  personal  belongings.  The 
actual  average  cost  of  subsistence  is  slightly  less  than  the 
allowed  amount,   which   is  50c.  per  day  per  man. 

Plenty  of  wholesome  food  is  supplied.  The  quality  of  the 
food  differs  slightly  according  to  the  locality  and  local  prices. 
Field  parties  carry  lunches  for  the  noon  meal.  The  principal 
meal  of  the  day  is  supper.  Boiled  water  or  water  that  is 
known  to  be  pure  is  used  for  drinking  purposes.  Each  field 
party  is  provided  with  a  water  keg  (carried  In  the  yawl)  and 
with  ice  during  hot  weather.  In  cold  weather  a  frying-pan 
and   coffee   pot   are  carried. 

The  field  parties  work  from  the  quarter-boat.  Parties 
working  downstream  from  the  boat  row  to  work:  parties 
working  above  the  quarterboat  are  taken  to  work  by  a 
light-draft  steamboat.  At  the  close  of  the  day's  work  the 
downstream  parties  are  brought  in  by  the  steamboat  and 
the  parties  above  row  in.  Tin-  steamboat  moves  the  quarter- 
boat  downstream  as  the  work  progresses,  distributes  and 
gathers  the  field  parties  and  maneuvers  the  drill  boat  when 
necessary.  Each  field  part]  lias  a  yawl.  A  gasoline  launch 
Is    used    for   running  errands,   securing    mail.   etc. 

:*: 

Miriiliiiiii  Lincoln  Once  n  Surveyor  II  appears  that  George 
Washington  was  not  the  only  great  American  statesman  who 
followed  for  a  time  the  honorable  calling  of  the  surveyor, 
rii.  editor  of  the  "Bulletin"  of  the  Engineers'  club  of  Phila- 
delphia  has   resurrected   the   following 

Athens.    November    i.    1884, 
'I'.,    in.-    i'. .null     Commissioner's    Court     for    the    Count]     of 

Sa  ngamoii 

We,   'he  undersigned,  appointed   to  vlen    and   relocate  part 

of  the  road  in'iiv i  Sangamon  town  ami  the  town  of  Athens, 

that   «'■  have  performed    the  duty   of  said 
appointment  the   law     ami    that    we   have   made 

the  said   relocation  oi  nd     and  believe  the  same  to 

be    necessarj    ami    propei 

J  wiks   STRi  IWBRIDGE, 
I  RVI    CAN  ri:  u.i. 
i\.-.  ILN 

Here  is  the  map     the  C t   ma]    allow    ma  the   following 

if  the)    think   propei 
t    day's  labor  as  surveyor  $a.on 

Making     map 

ABRAHAM    LINCOLN 
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Si  Cosacipe&e  BtvanEdliiEagf* 

.Measurements  to  determine  the  possible  expansion  or 
contraction  of  a  long  reinforeecl-concrete  building  under 
marked  changes  in  temperature  have  been  made  during 
the  past  few  months  mi  the  5-story  Gray  &  Davis  build- 
ing, at  Cambridge,  Mass.  The  engineers  of  the  building 
were  Monks  &  Johnson,  of  Boston,  and  the  contractor,  the 
Aberthaw  Construction  Co.,  also  of  Boston.  The  meas- 
urements were  made  for  and  under  the  direction  of  the 
contractor,  by  Prof.  John  W.  Howard,  of  the  Massa- 
chusetts Institute  of  Technology. 

The  building  is  about  381  ft.  long  by  60  ft.  wide,  the 
floors  being  of  the  girderless  type.  It  has  no  expansion 
joints.  There  is  a  tapestry  brick  veneer  on  the  corner 
bays,  and  also  on  the  curtain  walls  below  the  windows  on 
the  different  floors.     Construction   was   started    in   this 


MEASUREMENTS  ON  GRAY  &  DAVIS  BUILDING 
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building  early  in  March,  L913;  the  first  concrete  above 
the  paving  being  poured  aboul  April  9.  The  roof  was 
poured  complete  aboul  June  I.  The  foundations  of  the 
building  were  carried  down  through  a  layer  of  peat  ami 
mud  of  12  to  15  ft.  in  depth  to  a lerlying    tratum 

Three   separate  seta  of  measurements  were    taken  all 
1  Mint   of  the  building  ;  one  to  determh 
ion  in  an  established  length  along  the  water  table 
to  determine  a  1  imilar   va- 
riation along   the    how  ing  edge  of  the  roof  Blab  and  a 
third  to  deten e  th<  bi  tween  p ts  on  both 

table   and    ri  plumb  one 

with  the  other.    The  location  of  1  he  threi     el 

in    the   B(  I  on, 

The    water-table    measurement*    were    made    between 
round  ei   in  lead  1  hielda 


Average 

Separate 
readings,  ft. 

Average 

tempera-    Movement 

Location 

Date 

length,  ft. 

ture                ft. 

oof  (F,-F„) 

Nov.  7, '13 
Feb.  12,  '14 

382 . 558 
382 . 500 

382 . 559 

382 . 555 
382 . 553 
382 . 544 

382  559 
382.552 

69.8° 

17.4° 

—0.007 

use  (R,-Rs) 

Nov.  7,  '13 
Feb.  12,  '12 

379 . 432 
379 . 438 
379 . 442 

379 . 380 

379 . 381 
379.370 

379 . 437 
379 . 377 

£0.9° 
6.2° 

— o.offi 

Movements  of  plumb-line  points. 

First  reading  Dec.  2,  '13. 

Temp.  44°  F 

All  five 

points  plumb. 

Second  read 

ng  leb.  12,  'il. 

Temp.  6.2°. 

Movements  of  top  point  as  follows" 

U,  moved  east  0.020  ft. 
U,  moved  west  0.010  ft. 
U3  moved  west  0.024  ft. 
Vt  moved  west  0.015  ft. 
U„  moved  west   0.026  ft. 

(at  f\  and  F5  on  the  diagram)  and  approximately  382.6 
ft.  apart.  Intermediate  points  were  established  by  stakes 
driven  in  the  ground  (at  F2,  Fz  and  F4)  approximately 
100  ft.  c.  to  c.  These  points  were  at  the  same  level  and 
in  line  with  the  plugs.  The  difference  between  the  two 
end  points  was  measured  three  times,  and  the  temperature 
taken  by  three  thermometers,  at  the  head,  rear  and  mid- 
dle of  each  length.  The  average  temperature  for  each 
length  was  taken  in  computing  for  expansion  and  con- 
traction of  the  steel  tape.  The  coefficient  of  steel  usei 
was  0.0000063. 

A  hundred-foot  steel  tape  standardized  by  the  United 
States  Bureau  of  Standards  was  u^<\  in  taking  all  the 
measurements.  It  was  standard  at  62°  F.,  with  a  10-11). 
pull  when  supported  its  entire  length.  When  unsup- 
ported, it  required  an  18.5-lb.  pull  at  62°  F.  to  make  it 
standard.  This  being  supplied,  the  only  correction  re- 
quired was  that  for  temperature. 

The  measurements  on  the  upper  part  of  the  building 
were  made  on  the  inside  of  the  parapet  wall  and  from 
the  roof.  The  points  to  be  measured  were  established  in 
the  concrete  corner  column  (al  R,  and  A'-),  which  extend 
up  above  the  roof,  and  were  located  about  three  feel 
from  the  root  level.  They  were  set  in  the  same  way  a- 
those  in  the  base.  Intermediate  points  were  established 
at  the  quarter  points  (/,'..  /,'..  /,',).  Three  separate  nieas- 
nremeiils  were  made  for  each  length,  as  for  the  water- 
table  length.  The  five  plumb  lines  were  established  on 
the  south  side  of  this  building,  iii  the  following  manner: 

Five  brass  screws  "ere  set  in  lead  expansion  shields  se- 
i  in.  Iv  fastened  into  the  concrete  work  (at  /',  to  /  olj 
the  diagram).  These  upper  points  were  established  id 
the  concrete  work  over  the  windows  of  the  upper  floor, 

this  c ete  being  il Igc  of  t lie  roof  slab  itself.    TlieJ 

were  established  by  a  man  who  was  hoisted  to  the  de 
ired  location  in  a  bos'n's  chair,  \  line  was  established. 
parallel  to  the  length  of  (he  building  and  aboul  lit)  ft. 
from  it.  Points  were  Ihen  established  on  this  line  to 
correspond  to  the  five  points  established  on  the  build 
ing,     and     i  ■■<■  tlj     opposite     these,     (he     points     ei  tab 

d  "ii   the  top  of  the  building  having  I n  approxi 

in  'i'  l\  plumbed  dou  n  In  ii  point  on  the  water  table  below, 
!'•-   double  n    eml  oi  the  transii  sel  up  on  the  base  hue 
ite  the  differeni    points,  points  on   the  water  table 
tabli  hi  d  al  /  ,  to  L    due,  ti\  below  /",  to  I 

The  original  lengi  h  m<  o  uremeni    were  made  on   \o\ 


March  19,  1914 
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,  1913,  a  bright,  sunny  morning  when  the  temperature 
ear  the  ground  was  70°  F.  and  that  on  the  roof,  which 
raa  in  the  shade,  about  57°  F.  The  plumb  lines  were 
et  on  Dec.  2,  1913,  the  weather  being  cloudy  and  the 
emperature  about  44°.  On  Feb.  12,  1914,  a  cold,  win- 
et  day,  the  measurements  were  all  repeated.  The  ac- 
companying table  gives  the  results,  all  measurements 
)eing  corrected  to  the  same  standard. 

It  is  intended   to   repeat   the   measurements   at   mter- 
.als  in  the  future. 


Wgites^SMppIly  Pipojecfts  ana 


l©v©Jl&in\« 


n© 


The  City  of  Cleveland,  Ohio,  has  just  started  the  con- 
struction of  an   extensive   addition   to   its.  water-supply 
system,  consisting  of  a   new  and  enlarged  water  tunnel 
eg  into  Lake  Erie  and  a  mechanical  filter  system  of 
(unprecedented  size. 

The  first  water-supply  tunnel  for  Cleveland  was  driven 
in  the  west  side  of  the  city  to  a  crib  about  a  mile  and  a 
half  out  from  the  shore,  known  as  the  west  crib.  This 
tunnel  was  5  ft.  in  diameter  and  was  later  paralleled  by 
a  separate  tunnel  7  ft.  in  diameter  reaching  the  same 
crib.  The  original  crib  and  the  two  tunnels  connecting 
with  it  were  abandoned  in  1903  when  the  east  side  tun- 
nel from  the  Kirkland  pumping  station  was  completed. 
This  tunnel  is  five  miles  long  and  9  ft.  in  diameter,  and 
es  on  a  diagonal  line  to  the  east  crib  which  is  about 
four  miles  from  shore. 

The  new  tunnel,  the  preliminary  work  on  which  has 
been  commenced,  is  to  start  from  the  earliest  or  west 
crib  and  extend  16,000  ft.  farther  out  into  the  lake.  It 
i-  being  built  by  direct  labor  under  the  supervision  of 
the  Water  Department.  This  new  tunnel  is  to  be  circu- 
lar and  10  ft.  in  diameter.  From  the  west  crib  to  the 
the  old  5-ft.  tunnel,  which  lias  not  been  in  use  for 
a  Dumber  id'  years  and  which  is  filled  with  debris,  is  to 
ed  to  9  ft.,  so  that  it,  together  with  the  7-ft. 
tunnel  already  in  existence,  will  carry  the  water  from  the 
new  10-ft.  tunnel  to  the  shore. 

The  new  10-ft.  lakeward  extension  tunnel  is  to  be  lined 
with  a  special  type  of  concrete  block  east  in  a  yard  and 
placed  "ii  i  be  job.  A  concrete-block  system  has  been 
designed  by  the  city's  engineers  and  is  now  under  in- 
vestigation and  test,  but  no  definite  statement  is  now 
ivailable  as   to   the  design.     The  tunnel   will  lie  driven 

under  air.    It  is  proposed  in  use  tl Id  "i  ft.  tunnel  Iead- 

ing  from   the   shore  to   the  wesl    crib   as   a  construction 

eu;iy  through  which  the  men  and  material  may  be 

transported  to  the  crib,  from  which  construction  of  the 

new  tunnel  will  be  continued  lakeward.    This  will  permit 

■    on  the  new  tunnel  during  the  winter  and  during 

pnther,  which  will  materially  increase  the  working 

Bine  and  shorten  the  period  of  operations  required. 

On  accounl  of  the  pollution  of  the  lake  water  by  sewage 
and  also  on  accounl  of  its  frequenl  objectionable  tur- 
bidity, it  has  been  decided  to  construe!  filter  plants  1" 
purify  the  water-supph  oi  Cleveland.  These  plants  will 
be  two  in  number.  One  will  be  located  on  the  Wesl  Side 
at  the  shore  end  of  the  new  wesl  tunnel  and  will  have  a 
tj  of  150,000,000  gal.  per  dav:  the  other  will  be 
built  on  the  Easl  Side  neaT  the  shore  end  of  the  presen! 
and  will  have  b  i  apai  iiv  oi  76,000,000  gal. 
per  day. 


In  May,  1913,  after  the  Mayor  and  city  officials  had  de- 
cided that  city  filtration  was  necessary,  the  Mayor  ap- 
pointed a  Filtration  Commission  comprised  of  Prof.  A. 
W.  Smith,  Case  School  of  Applied  Science,  President; 
If.  Winthrop  Pratt,  consulting  engineer,  Secretary;  Dr. 
Wm.  T.  Miller,  member  State  Board  of  Health,  Prof. 
Hippolyte  Gruener,  Western  Reserve  University,  and  Dr 
B.  G.  Perkins,  city  bacteriologist. 

This  commission  submitted  a  report  in  July,  recom- 
mending the  installation  of  a  filtration  plant  of  the  me- 
chanical type.  The  commission  also  established  a  test 
plant  having  a  capacity  of  100,000  gal.  per  day,  and  this 
has  been  in  operation  up  to  the  present  time.  At  the  test 
plant  the  water  is  treated  with  lime  and  sulphate  of 
iron,  an  excess  of  lime  being  used  to  soften  the  water. 
The  results  of  treating  the  water  in  this  way  have  been 
very  satisfactory  both  from  bacterial  as  well  as  from 
chemical  and  physical  standpoints.  The  operation  of 
this  test  plant  has  afforded  data  which  have  been  of  value 
in  the  design  of  the  large  plant.  It  has  been  further  dem- 
onstrated that  Cleveland  water  is  an  easy  one  to  treat, 
so  that  with  the  filtration  plant  of  the  type  proposed, 
Cleveland  should  have,  without  exception,  the  best  and 
safest  supply  of  any  city  in  the  United  States. 

Owing  to  the  need  and  popular  demand  for  filtration, 
the  work  on  the  West  Side  plant  will  be  rushed.  Exca- 
vation has  already  been  started  by  direct  labor.  The  city 
has  purchased  a  steam  shovel  and  this  is  being  operated 
night  and  day,  the  material  being  loaded  upon  hopper 
dump  cars  belonging  to  the  Cleveland  Railway  Co.,  and 
hauled  through  the  city  streets  to  the  easterly  portion  of 
the  city  where  it  is  being  used  in  making  a  fiflll.  Ex- 
cavation and  transportation  in  this  way  is  costing  less 
than  40c.  per  cu.yd.,  and  the  city  is  getting  some  neces- 
sary filling  material  as  well  as  making  the  excavation 
for  the  filtration  plant. 

The  remainder  of  the  filtration  work  will  be  divided, 
into  five  different  contracts  as  follows;  Contract  1,  mix- 
ing chambers,  coagulation  basins,  filter  foundation,  filter 
units,  and  main  piping;  Contract  -.  chemical  house;  Con- 
tract 3,  filter  superstructure:  Contract  4.  filter  equip- 
ment: Contract  5.  filtered-water  reservoir. 

Plans  I'm-  Contracl  1.  which  will  involve  the  greatest 
expenditure,  will  be  ready  before  Apr.  1.  and  it  is  ex- 
pected that  bids  will  he  taken  about  Apr.  20. 

The  work  has  been  planned  with  tin1  idea  of  completing 
the  entire  plant  in  the  fall  of  1915.  A-  soon  as  com- 
pleted,   the   \\  , <s\    Side  plant   will   be  supplied   with   water 

from  the  Wesl  Side  tunnel  if  the  same  is  completed  ;  or  if 
the  tunnel  is  not  completed,  raw  water  will  be  pumped 
from  the  present  Kirtland  St.  Station  to  the  West  Side 
plant  and  there  purified  and  distributed  to  the  entire 
city. 

With  the  completion  of  the  second  filtration  plant  on 
the  Easl  Side,  the  filtration  system  of  the  city  will  have 
a  capacity  of  825,000,000  gal.  per  dav.  which  will  be  the 
largesi  system  of  the  rapid  sand  type,  in  existence. 

The  Cleveland  Water  Work-  is  under  the  Department 
of  Public  Utilities,  of  which  C.  W.  Stage  is  Director. 
C  P.  Schul  i-  Commissioner  of  Water  and  with  his 
deputy,  c.  P.  Jaeger,  is  in  personal  and  immediate  charge 
of  the  tunnel  work.  if.  Winthrop  Pratt  Is  Consulting 
Engineer  on  the  filtration  work  and  P.  FT.  Stephenson 
is    in    immediate    charge    of    design,    assisted  l>\    R    S 
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Arclhi 


SYNOPSIS — Reinforced-concrete  arch  of  315-ft.  span, 
on  a  mountain  railway  in  Switzerland.  Two  rib?,  with 
batter;  cellular  abutment*.  Centering  supported  on  re- 
inforced-concrete trestle  towers. 

m 

The  new  electric  railway  from  Chur  to  Arosa,  Switzer- 
land, rises  about  1200  m.  (3650  ft.)  in  an  almost  con- 
stant gradient  of  6%.  As  far  as  Langwies  it  runs  along 
the  right  slope  of  the  Schanfigg  (valley  of  the  Plessur 
River),  but  at  Langwies  it  crosses  to  the  left  slope  by  a 
high  bridge,  just  where  the  Sapiiner  Brook  joins  the  Ples- 
sur. The  Langwies  bridge  was  designed  by  Ed.  Ziiblin 
&  Co.,  of  Strassburg  and  Basel,  and  this  company  is 
also  building  the  bridge.  The  structure  is  to  be  com- 
pleted by  next  summer,  so  that  the  railway  can  be  opened 
before  winter — an  important  season  for  Arosa.  a  winter- 
sport  resort. 


part    of    the    contemplated    embankment,    three    furth 
spans,  two  of  these  being  421/2  ft.  and  one  33  ft. 

The  central  span   is  a  fixed-end  arch ;  the  soil  com 
tions  permit  a  reliable  foundation,  free  from  all  risk 
yielding.     The  side  spans  were  better  suited  for  beai 
and-slab  crossings.    On  account  of  the  great  height  of  I 
roadway  above  the   ground   surface,   it   was   desirable 
eliminate  thrusts,  and  at  the  same  time  the  height  of  tl 
piers  makes  them  flexible  enough  to  take  up  the  expa. 
sion  of  the  girders.     The  location  being  -4350  ft.  abo 
sea  level,  relatively  large  temperature  fluctuations  are 
be  expected,  and  therefore  expansion  is  important. 

The  arch  consists  of  two  ribs  of  depth  82%  in.  ar: 
width  40  in.  at  the  crown.  The  width  of  each  rib  h 
creases  regularly  toward  the  skewbacks,  on  a  batter  of  4' 
outside  and  2y2%  inside.  The  two  ribs  are  inter-coi 
nected  by  rigid  cross-struts. 


4a>5Z5' — • 


■46- »i 

Cross-Section  at  Center 


Plan 

Fig.  I.  General  Drawings  os  Langwies  Reinforced- Concrete  Arch    Bridge 


The  bridge  was  designed  of  reinforced   concrete,  be- 
i  scluded  by  high  cost  and  unavailability 
near  the  site,  while  iron  was  excluded  bj  the  transporta- 
tion  conditions,   Hi"  steep  ami   winding  approach   road 
limiting  the  length  of  single  members  to  ■.'.";  ft.    On  the 

band,  g I  -and  and  grave]  i-  found  directly  at  the 

.-it.-,  and  excellenl   timber   in    long  lengths   is  available 
for  centering  and  staging. 

alley  railed  for  a  large  cen 

tral   arch   flanked    by  approach     pan       The  conditions 

were  Buch  as  1 ' »  require  a  very  long  span.  \  ut  ii  was  de 

far  beyond   precedent    in  concreti  an  h 

construction,  in  poinl  of  Bize. 

I       Lai  the  valley  with  ■>  "'i'l 

die  arch  spanning  '■"'<  m.  (315  ft.)   in  the  cleai    or  ju  I 
loo  m.    (388   ft.)    between  centers  of  skewbackt      The 
•  in.  1 138  ft.  i      On  either  side  th  ire  are 
four  approa  of   18  ft.  ch  eacl 

quenl  to  the  original  d  :  iproai  h  was 

"hanged  bj   adding  outside  the  abutment,  to   repnwe  b 


Coi    K'i    Z  Iblln  .'.    '  burg:,  German  ■ 


The  unusually  high  rise  of  the  arch  was  required  b\ 
the  profile  of  the  crossing,  and  has  the  favorable  effeci  oi 
minimizing  the  temperature  ami  shrinkage  stresses.  Foi 
Stability  the  Eaces  of  the  arch  are  haltered  outward  l','. 
and  the  same  hatter  is  continued   in  the  side  fares  of  the 

cellular  abutments.    The  arch  gradually  merges  into 
strong  base  slab,  while  the  open  space  between  the  ribs 
is  closed  oil'  by  a  reinforced  wall. 

Floor-  The  roadway  is  I  m.  (13  Pt.)  wide  betweei 
railings,  the  Eootway  on  either  side  occupying  28  in.  of 

this    width.      The    llooi     slab    is    covered     with     12     in.    of 

broken-stone  ballast,  deposited  on  a  layer  of  sand  over  ths 
cemeni  urfaced  and  waterproofed  slab.  The  Blab  spans 
betwen  the  transverse  Boorbeams.  Ai  the  column-,  th 
Qoorbeams  are  made  of  increased  depth  for  better  swaj 
bracing.  Drain  pipes  arc  concreted  in  the  slabs  even 
13  ft.  along  the  center  line  "l  the  bridge.    The  cornice 

ha       :i     drip    edge. 

Tl,.  Ioot  longitudinals  are  continuous  over  five  sup- 
porl   ■  al   "He  i  I'd   thej   arc  . 01 ted   rigidl]    v.  1th   the 

-ill    (  into   u  huh    they    merge),  nnd   nl    the   Othfi I 


March  lit.  t!U4 
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iih  the  large  end  column.  Since  the  point  of  connec- 
ion  with  the  arch-rib  must  be  regarded  as  immovable 
orizontallv.  the  intermediate  and  end  columns  must  be 
apable  of  yielding  to  the  longitudinal  expansion  of  the 

rders.  The  end  column  and  the  highest  intermediate 
iilumn  can  bend  under  the  girder  expansion  without 
offering  injury.  The  two  shorter  columns  over  the  main 
rch  arc  not  sufficiently  flexible,  in  spite  of  being  made 
hinner  on  account  of  their  reduced  buckling  lengths. 
Phese  two  columns,  therefore,  have  a  joint  at  the  top, 
ml  the  one  nearest  the  crown  of  the  arch  has  in  addition 
i  joint  at  the  toot. 

Approach  Spans — The  main  girders  of  the  side  spans 
ire  beams  of  variable  moment  of  inertia.  They  are  con- 
tinuous over  four  spans  (five  supports)  and  arc  fixed  at 
>iii-  end  to  the  large  double  column  and  at  the  other  end 
the  cellular  abutment.  The  approach  abutment  is 
!  of  continuations  of  the  girder-,  and  a  connecting 
ation  slab  to  distribute  the  load  and  secure  ade- 
|iii!te  stability. 

The  intermediate  piers  are  flexible  enough  to  take  up 


dead-load.  Instead  of  employing  a  full  arch-barrel  for 
the  large  arch,  two  ribs  connected  by  brace  struts  were 
employed.  The  railway  being  of  narrow  gage  (meter 
gage),  a  very  narrow  ring  would  have  sufficed,  except  for 
the  two  important  factors  of  (1)  wind  resistance,  and. 
(2)  strength  against  buckling  of  the  entire  arch  as  a 
compression  member. 

Loads  and  Stresses 

The   loadings    employed    in    the    design   of   the   bridge 
were  as  follows  : 

W EIGHTS  OF  MATERIAL   FOR   DESIGN  OF  LANGWIES 
ARCH 

Metric  tons  Lb.  per 

Material                                                             per  cu.m.  cu.ft. 

Reinforced   concrete-.    2.5  157 

Plain  concrete    2.3  144 

Ballast    1.8  112 

Back-fill     1.8  112 

(a)  Dead-load,   according  to  the  unit-weights  tabu- 
lated below. 

(b)  Live-load.    The  rolling-stock  on  the  Chur-Arosa 
railway    will    consist   of    44-ton    motor    cars    and    33-ton 


Section  A-A       BB 
Central  Tower 


Section  C-C 
Side  Tower 


Fig.  2.  Centering  of  Langwies  A.rch 


the  expansion  of  the  roadway.  The  supporting  base  is 
made  as  narrow  as  possible,  to  approximate  hinge  action. 
The  piers  could  be  made  very  light  by  constructing  them 
:t>  two-column  bent.-,  as  they  do  not  resist  the  roadway 
wind-load,  tins  going  to  the  approach  abutment  and  to 

tin  pier  over  the  arch  abutment.  To  take  this  wind 
reaction,  the  main  pier  is  built  with  an  unbroken  cur- 
tain-wall connecting  its  two  columns,  in  place  of  the  in- 
dividual brace-struts.  A  transverse  division  plane,  how- 
ever, divides  the  pier  into  two  independent  halves,  one 
half  supporting  the  arch  roadway  and  the  other  the  ap- 
h  roadway,  which  thus  can  expand  independently. 
The  two  halves  of  the  pier  are  interlocked  laterally  by 

linp  portions  which  engage  each  other;  this  insures 
ec|iia!  distribution  of  wind  reaction  between  the  two  por 
(ion      without    interfering  with   the   fr xpansion  of  the 

■acta  av. 

The  design  of  the  entire  structure  was  carried  out 
with  a  view  to  a  maximum  economy  of  materials  with 
minimum  s|resSev.  This  was  facilitated  by  the  fact  that 
the   live  load    naturally   was   low   in   comparison    to   the 


trailers.  However,  the  Swi..  Railway  Department  re- 
quired the  bridge  to  be  designed  for  loadings  applicable 
to  narrow-gage  railways  using  locomotives,  as  specified 
in  the  Federal  Railways  bridge  and  roof  specifications  id' 
June,  I'M  I.     Accordingly,  the  bridge  was  designed  for  a 

tram     C posed     of    two     locomotives     weighing    72     tons 

loaded  (engines  of  I  lie  Rhatische  Kahni.  followed  by  a 
continuous  line  of  freight  cars.  On  spans  shorter  than 
15  in.  (in  ft.),  these  live-loads  were  increased  by 
(15  f)  %,  I  being  the  span  in  mi 
Secondary  loads  or  influences  were  spec i tied  as  follows: 
Temperature  changes  of  15°  »'.  (21  P.),  and  the 
influence  of  shrinkage  equivalent  to  a  further  tempera- 
ture decrease  of  20°  C.  (36°  F.I. 

Braking  load,  taken   as  '    ,    of  the  wheel-loads. 

Wind  load,  takes  as  100  kg.  per  sq  in,  Por  leaded  bridge 
and  150  kg.  per  sq.m.  for  unloaded  bridge  (20%  ami  31 
lb.  per  s(|.ft.1.  The  surfacei  exposed  to  wind  were  taken 
as  being:  the  front  face  of  girders,  twice  the  front  face  of 

columns,  one  and  one-half  line-  the  front  fa.  e  of  the 
double    pier,   ami    for    trains    a    rectangular   surface    3    in. 
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(li»  ft.)  high  with  center  of  pressure  2  m.  (6V2  ft.  above 
rail. 

Stresses — The  following  maximum  allowable  stresses 
were  prescribed : 

Kg.  per  Lb.  per 

Stress  sq.cm.  sq.in. 

Concrete: 

Dead-    and    live-load 35  500 

Dead,    live,    shrinkage,    and    temper- 
ature      45  640 

( —  35°    C.    or    +    15°    C.) 

.Shear     4  57 

Steel: 

Dead-    and    live-load 1000  14,200 

All    stresses    1200  17.100 

It  was  required  that  the  concrete  be  subjected  to  daily 
sampling  and  test,  and  that  it  show  a  38-day  strength  of 
at  least  2500  lb.  per  sq.in.  for  wet-mixed  concrete,  or  3500 
lb.  per  sq.in.  for  dry-mixed  concrete. 

The  modulus  of  elasticity  of  concrete  was  taken  as 
2.0(10.00.1   t/nr    (2,800,000  lb.   per  sq.in.). 

The  ratio  Es/Ec  was  taken  as  15. 

In  those  parts  of  the  structure  where  the  stresses  are 
mainly  compressive,  as  in  the  arch  and  the  columns,  the 
stresses  were  calculated  according  to  Ritter's  method.  The 
same  method  was  used  for  computing  the  tension  in  con- 
crete in  bending  (the  Swiss  provisions  require  the  ten- 
sion to  be  computed).  Tn  all  other  members,  i.e..  those 
mainly  carrying  bending,  the  concrete  compression  anil 
steel  tension,  were  computed  according  to  Christophe's 
method.  Shear  stresses  were  computed  with  particular 
care,  and  provision  was  made  that  wherever  they  exceed 
4  kg.  per  sq.cm.  all  the  shear  is  absorbed  by  reinforce- 
ment (stirrups)  :  this  means  that  stirrups  were  used  lib- 
erally. Computation  of  buckling  resistance  was  made  by 
Ritter's  method. 

(  ^ENTERING 

Special  mention  should  be  given  to  the  interesting- and 
remarkable  centering  of  the  arch.  It  consists  in  its  upper 
of  fan-shaped  timber  construction  (for  which  round 
timber  was  used  almosl  exclusively,  this  being  obtainable 
□  good  quality,  long  lengths,  and  at  low  price,  close  by 
the  site),  supported  by  three  reinforced-concrete  towers. 
tied  as  braced  or  tin  -cil  frames.  The  use  of  such 
towers  wa-  decided  upon  lor  the  following  reasons:  (1) 
The  exposure  to  freshets  during  the  spring  thaw,  when 
the  two  brooke  which  join  at  the  bridge  site  often  carry 
enormous   masses  of  water  and   rock  drift,  made  U    im 

portant   that    the   valley  should   be  but    little  obstructed   by 

the   centering.     Therefore    a    system    of   vertical    center 
framing  "a-  excluded,  and  the  towei     )   tem  was  neces- 
sarily adopted.     Wooden  towers,  however,  would  have  ob- 
more  than  the  reinfon  ed-i  oncrete  tow- 
ame  time  would  have  been  less  ee<  are. 
.  the  total  compression  of  the  centering  under  the 
i  of  the  concrete  should  be  a  minimum,  whii 
men!  also  argued  e  of  n  inforced  concrete  tow- 
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P©suiir©dl  Sewes^Piipe  Joints 
By  A.  Elliott   Kjmbehlt* 

Efforts  to  introduce  poured  joints  for  the  constructior. 
of  sanitary  sewers,  that  is,  the  use  of  G-K,  Jointite  oi 
other  similar  materials,  while  meeting  with  some  sue 
cess  in  the  Middle  West,  appear  to  be  proceeding  slowly 
Tn  the  writer's  experience,  this  is  due  to:  (1)  Lat4 
of  experience  in  the  use  of  the  compounds;  (2)  un- 
certainty  of  successful  application:  (3)  lack  of  defi- 
nite information  regarding  actual  practical  costs. 

In  the  case  of  three  undertakings  with  which  the  vvritei 
has  been  connected,  there  have  been  received  alternate 
bids  for  poured  joints  and  for  cement  joints.  The  ac- 
companying table,  made  up  on  a  practical  bidding  basis, 
affords  a  strict  comparison  between  these  two  types  oi 
joints.  It  is  interesting  to  note  that  the  bids  for  poured 
joints  for  the  three  systems  average,  respectively,  20.  34 
and  21%  higher  than  for  cement  joints. 

It  is  readily  appreciated  that  municipal  officials  at 
times  hesitate  to  authorize  the  additional  expenditure 
necessary  for  poured  joints,  even  though  the  engineer 
details  at  length  the  well  known  advantages  that  accrue 
from  tight,  sewers,  especially  when  pumping  is  necessary 
or  when  treatment  of  the  sewage  is  required.  In  the  three 
cases  cited  in  the  table,  the  contracts  were  awarded  upon 
the  basis  of  using  compound  when  the  presence  of  water 
in  the  trenches  would,  in  the  judgment  of  the  engineer, 
justify  the  use  of  jointing  material,  but  in  none  of  these 
cases  were  poured  joints  used. 

ALTERNATE   BIDS  ON  SEWER  PIT'E    LAID    WITH   CEMENT 

AND   WITH    TOURED   JOINTS* 
Size  of  Price  per  lin. ft. 

pipe,  Cement  joints  Pcurecl  joints  Av.  % 


i.ft. 


Ma 


Mi. 


Av. 


Ma 


Mi. 


Urbana.  Ohio,  Sept.,  1912;    12  bids 

6  0.40  0.15  0  215  0  50  0.165  0.290  34  9 

8  53,441  0.50  O  20  I)  252  0  00  0,23  0.334  32.5     ' 

10  4,896  0.65  0  27  II  336  0.75  0.292  0.441  31.3     , 

12  4.502  1    00  I)  33  II  437  I    10  0.376  0.568  30.0 

15  1.372  1.45  O   4S  II  626  1    55  II   538  0.788  25.9 

18  3.153  tO. 97  0.65  II  778  11   29  0.74  0.975  25.3     ' 

20  5,785  1.34  use  0.963  1    55  0  94  1.181  22.7 

Bexley,  Ohio,  May,  1913;   6  bids 

8       28,529       0  30         0   15         0  247  0  45         0  19  0.349  41.3     I 

10         4.824        II  40.-,       o  21         ii  336  o  52         0  28  0  451  34.3 

12         1,313        a  507.-.     ii  33         II  428  0  65         0  34  I)  543  26.9    I 

w  apakoneta,  uhi<>.  N'ov  ,  L913;    I  bids 

15         1,530        0  65         0  55         0.60  1    oil         0  58         0  733       22.1 

20         1,004         1    20         0  88  1.033        1    50         0.95  1.24         20.0      i 

*  All  pip,-  deep  and  wide  socket  and  3-ft.  lenRths;    prices  for  laving  pipe  only. 

Tin-  Urbana  Contra. -i   wa-  award,  a  c.   sTs. ,..::,    i|„-  H.-xli-v,  for  $41,725;    the 

Wapakoni  ta,  foi  $10  124       ialai i  id 

It  has  not  been  the  writer'-  fortune  to  secure  at  first 
hand  cost  data  from  work  of  any  magnitude,  but  from 
conversation  with  engineers  and  contractors  who  hava 
used  G-K  jointing  material,  he  has  learned  that  the  cost 
considerably  exceeds  that  indicated  by  the  company's 
published  tables.  This  fad  appears  intimately  related  I": 
I  I  i  method  of  preparing  I  lie  compound  for  pouring  ;  (2) 
<|iiai]lit\  of  hemp  used  in  making  joints;  and  pos  iblj 
(3)   varial  ion  of  annular  space. 

Comments  on    I'hkpaiiation  oi    (i  l\   von  Pornixo 

Tin-     i  nl micdl    use   of   the    G  K    jointing 

.  ..ui| nd  for  \  it  ii  ii'. I    i'«  ci  pip.-  is  depcii.lcui  to  a  In  rgfl 

extent,   in   the   writer's  experience,   upon   the   method   of 

In  at  in-.,  especially  the  prcparati if  the  material  ^<*'  tb.8 

melting  pot,  the  kind  of  kettle  used,  the  means  for  apply- 
in  a   and    maintaining   the  heal   and   the   temperature  to) 

which  the  melted  compound   i     raised  and   maintained. 


•  Hydmulli  i  fSn 

.  -I.  I.. 
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There  appears  to  be  but  little  published  practical  infor- 
nation  respecting  precautions  necessary  in  melting  the 
ompouinl  and  with  regard  to  the  chemistry  of  the  heat- 
n<r  and  melting  process.  Suggestions  which  if  followed 
ut  may  serve  in  part  to  prevent  failures,  unsatisfactory 
esults  and  waste  of  compound  are  as  follows : 

( 1  )  Break  up  the  material"  into  comparatively  small 
lieces  before  heating. 

(2)  TJse  if  possible  a  kettle  arranged  to  prevent  the 
.arc  flame  from  coming  into  direct  contact  with  the  bot- 
oin  of  the  kettle. 

(3)  Do  not  attempt  to  draw  off  material  from  ket- 
ile  through  a  pipe  unless  the  valve  is  jacketed  (that  is,  is 
aside  kettle),  especially  during  cold  weather;  otherwise 

.oliditication  will  take  place  with  stoppage  of  pipe. 

(4)  Use  a  covered  kettle  to  minimize  volatilization. 

(5)  Do  not  attempt  to  use  material,  even  for  verti- 
ally  poured  joints,  until  ebullition  period  has  ceased. 

I  6  I  Prepare  only  sufficient  melted  compound  for  the 
joints  calked  and  ready  for  pouring,  in  view  of  the  lia- 
bility  of  carbonization  or  change  in  chemical  composition, 
in  a  comparatively  short  time  after  the  ebullition  period 
is  over.  Certain  experiences  have  indicated  that  carboni- 
zation may  be  overcome,  in  large  part,  at  least,  if  fresh 
material  is  added  to  the  melting  pot  as  soon  as  jointing 
i>  temporarily  complete.  It  is  particularly  to  be  noted 
that  the  introduction  of  fresh  compound  will  necessitate 
again  passing  through  the  ebullition  stage,  so  that  tem- 
porarily, jointing  must  cease  entirely. 

(7)  Do  trot  attempt  again  to  use  material  that  re- 
mains in  the  kettle  after  the  day's  work  is  over,  in  order  to 
guard  against  the  use  of  carbonized,  overheated  or  chem- 
ically changed  material. 

Calking 

Published  tables  (if  quantities  of  G-K  required  for  dif- 
•  ■'  ut  sizes  of  pipe,  deep  and  wide  socket  and  standard, 
are  stated  to  be  calculated  upon  the  basis  of  a  definite 
depth  of  hemp,  a  definite  annular  space  and  the  stated 
depth  <d  compound,  together  with  an  allowance  of  5$ 
fur  waste  mid  V;  for  variation  in  the  dimensions  of  the 
pipe.  A  moment's  thought  will  suggest  that  the  rela- 
tively sparine  use  nf  hemp  and  the  generally  crude  calk- 
ing of  hemp  in  eeinent  join!  making  leaves  a.  space  for 
jointing  material  much  in  excess  of  that  mi  which  is 
based  the  tabulated  quantities  of  jointing  compound,  it 
i-  al-"  importanl  thai  \\  1 1 ■  ■  i i  calking  is  completed  the 
hemp  -hall  he  ;i  uniform  distance  from  the  top  of  the 
bell.  Special  attention  must,  therefore,  he  paid  to  the 
quantitj  of  hemp  used  and  to  the  calking.  Hemp  is 
cheaper  than  compound.  These  considerations  in  par- 
ticular may  help  to  explain  the  greater  use  of  compound 
than   that  ^t ;i t . ■■  I   in   published   tables  I'm-  G-K. 

Dbep   \\o  Wide  Socket  Pipe  Pbefeiuble 

Much   advantage  appears   inherent    in   tin-  use  of  deep 

and   wide    . »  N  i    pipe  in  :i-ft.  lengths,  especially  a-  re- 

nltimate    water  tightness,    rapidity    of    laying   and 

particularly  the  formation  of  complete  poured  joints,  The 

Writer's  experience  has  shown  that  melted  compound  will 

Dol  al  nil  times  flow  completely  around  the  %  in.  annnlar 

■pace  of  the  smaller  sizes  of  standard  vitrified  sewer  pipe. 

to   rapid   solidification,  which   results  in   forming 

a   jmnt    iin  omplete   at    the    important    invert    point.      The 

joints  I,,  question  were  made  when  the  air  temperature 

""  F. 


Variation  ix  Annulab  Space 


In  some  cases,  especially  if  the  sewer  pipe  used  is  not 
of  first  quality,  there  may  be  sufficient  variation  in  annu- 
lar space  to  account  for  a  greater  use  of  jointing  ma- 
terial than  required  by  the  tables.  As  to  how  important 
this  propo  it  ion  is  with  reference  to  standard  pipe,  well 
burned,  true  and  straight,  the  writer  has  little  or  no  in- 
formation. This  point  appears  worthy  of  investigation 
in  view  of  possible  large  variations  in  annular  space  due 
to  excessive  thickness  of  spigot  ends,  or  to  enlargement 
of  bells. 

Sroc.ESTED  Studies 

To  assist  engineers,  contractors  and  others  in  using 
poured  joints  for  sewers  the  writer  suggests  a  need  for 
thorough   study   and    research,   especially   to  investigate: 

(1)  The  chemical  changes  which  the  compound  un- 
dergoes upon  prolonged  heating. 

t  2 )  The  question  of  volatilization  losses  at  different 
temperatures. 

(3)  The  proper  temperature  limits  to  secure  correct 
results. 

(  1  )  The  relation  between  the  composition  of  the  oil, 
sulphur  and  the  clay  to  the  chemical  changes  incident  to 
continuous  heating  subsequent  to  the  ebullition  period. 

(■J)  The  optimum  method  of  heating  and  the  devel- 
opment of:  (a)  A  portable  furnace  or  melting  pot;  (b) 
tests  for  water-tightness,  supplementary  to  those  pre- 
pared under  the  auspices  of  the  manufacturers. 

For  the  benefit  of  those  not  already  informed,  it  may 
he  stated  that  the  G-K  compound  for  making  poured 
joints,  appears  to  be  a  mixture  of  clay,  sulphur  and  lin- 
seed oil.  The  mixture,  it  is  understood,  is  heated  to  a 
temperature  sufficient  to  effect  a  vulcanization  of  the  oil 
and  the  formation  of  a  homogeneous  mass.  The  com- 
pound is  manufactured  by  the  Union  Clay  Products  Co., 
Xew  Brunswick.  X.  J. 

% 

For  Fraudulently  Securing  A  Miner's  Certifiente  John 
Dupski.  of  Brady,  Perm.,  was  recently  fined  and  imprisoned 
by  Judge  Moser,  at  Sunbury,  Penn.,  as  was  also  Martin  Gro- 
bofsky.  of  Brady,  who  obtained  the  certificate  from  the  Board 
at  Shamokin,  Penn.,  and  sold  it  to  Dupski  for  $2.50.  In  sen- 
tencing  them  Judge  Moser  said: 

T  have  several  requests  for  leniency  in  your  behalf  on  ac- 
count of  your  families,  which  1  have  considered.  We  must 
also  consider  the  seriousness  of  your  crime,  it  is  you,  and 
men  like  yen.  who  flood  the  mines  with  incompetents  and  en- 
daim.i    ili(     lives   of    fellow    workers    whose    occupation    is   ha«- 

ardoui ugh.     The  Court  feds  they  must  support   the  Board, 

otherwise  their  work  becomes  useless  and  the  intent  of  the 
law  is  defeated.  The  sentence  of  the  Court  is  that  you  each 
pay  a  tine  of  $25,  Hi.'  eests  of  the  suit  ami  serve  one  year  in 
tie-  Sunbury  jail." 

Th«-  Submarine  Coal  Fields  of  Cape  Breton,  situated  on  the 
northeast    coast    of   the   Island   of   Cape   Breton,   Nova    Scotia, 
were  interestingly  described   by  C.  M.  Odell,  in  a   paper  read 
at   the  .lan    s  meeting   of  the  Mining   Section  of  tie-  Cai 
Society  of  Civil   Engineers.     These  coal  fields,  destined  t-.  be- 

ef    tin-    in-:-,  st    coal-producing    cent, -is     in     North 

America,  are  divided  Into  four  basins  known  locally  as  the 
Horien,  Glace   Bay,   Llngan  and   Sydney  Mines. 

At    the   present    tine-    it.-    Do  i    Co,    controls   by 

lease  from  He  Nova  Scotlan  Government  most  of  the  coil 
.hi  tie-  southern  side  ef  Sydney  harbor.  A  royalty  of 
l.  >;.  cuts  per  ton  Is  paid  on  all  coal  marketed,  and  this  forma 
the  ui  ea  i.i  pit  ef  tie-  i  e\  enui  of  the  ten  I  - 
Scotia.  The  coal  is  Bhlpped  malnlj  to  Sydnej  ami  Lewlsburg 
harbors,   where   modern   shipping   piers  have   beei 

in  tie-  near  future  eight  collieries  will  be  opened  on  the 
Llngan    basin,      Pour   of   these   are   new    practically   complete 

|  iel     in  -  -li -III.  ;  I        Of     I  I tens    per 

daj      'tie-      n<  iv   collieries  will  exhaust   tie-  operations  on  the 

i  in     basins,     l.-.iv  inc.     future     ci.l 

■i..n   i..  two  other  seams.     When   tie-  latter  are  - 
n-, .-  in. -, ,-  i,  ini  ,;         eh         added  to  the  operations  on  the 

n     mili.-s     in     all     in 
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Tlhe    ApipSncsiftloini   ©ff  EJecttrfc 


By  H.  W.  EoGEiisf 

The  first  steam  shovels  used  in  this  country  were  built  by 
the  Otis  Co.,  of  Boston,  about  50  years  ago,  but  they  were  of 
very    crude    construction   and    not   very   successful. 

For  possibly  10  years  prior  to  1884  successful  steam  shovels 
were  made  and  used  on  certain  classes  of  work,  but  it  was 
not  until  then  that  they  were  manufactured  in  quantities  and 
began  to  play  an  important  part  in  all  classes  of  excavation. 
From  that  time  up  to  the  present  day  there  have  been  grad- 
ual but  continuous  improvements  on  the  original  shovel,  not 
only  in  the  mechanical  construction,  but  also  in  the  design 
of  boilers   and   engines   best   adapted   to   this   class   of  service. 

In  proposing  a  change  from  steam  to  electric  operation 
we  have  to  deal  with  a  steam  equipment  which  has  not  only 
proved  its  worth,  but  has  probably  reached  its  highest  stage 
of  development  and  efficiency.  That  the  electric  shovel  is  a 
possibility  cannot  be  denied,  as  at  present  from  12  to  IS 
shovels  are  in   operation   in  this  country.     These   shovels  may 


less.  For  example,  assume  a  shovel  that  requires  a  159 
425  r.p.m.  motor  for  the  hoisting  operation;  this  motor 
quires  117-hp.  torque  to  bring  it  to  speed  in  1  sec,  whei 
if  we  substitute  two  75-hp.,  500  r.p.m.  motors  in  place  ol 
each  motor  requiring  32.3-hp.  torque  to  bring  it  to  speec  j 
1  sec,  or  64.6-hp.  torque  to  bring  both  motors  to  speed  i| 
sec,  there  would  be  a  saving  of  45%  in  the  power  reqfijl 
to  accelerate  the  motors  alone.  A  plan  showing  the  1 
method  of  locating  and  glaring  motors  to  hoist  and  sw 
machinery   is   given   in   the  cut. 

Although    there   may   be   some    demand    for   equipments! 
operate    on    direct-current    circuits,    the    greater    part    will 
required    to    operate    on    60-cycle    alternating-current    circu 
The  direct-current  series  motor  has  the  characteristics  of 
steam  engine,  in  that  it  gives  its  heaviest  torque  on  start! 
speeds    up    under    light    loads    and    slows    down    under    heilj' 
loads.     It  is  much  easier  to  control  and  requires  considera^ 
less  apparatus,   insofar   as   the   control   is  concerned,   than   ,e 
alternating-current  equipment. 

The  saving  in  operating  expense  of  the  electric  shovel  o 
the  steam  shovel  will  depend  somewhat  upon  the  comparatl 
cost  of  coal  and  electric  power  and  will  vary  for  differ 
localities;    but   it   should   be   remembered   that   the   electrical 


I  »U 
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Plan  and  Elevation  of  Shovel,  Showing  Best  Arrangement  of  Motors  ami  Gearing 


be  divided    Into   three   classes     the    friction  electric,    which    Is 

operated    by    a    sin-; tint-speed     motor     with     friction 

clutches;   the   three-   or  four-motor  direct-current  equipment, 

and   lb.'   tlii'>      •  ,,    i notoi    alternating   current  equipment. 

It    Ih   tin-    second    ninl    I  bird    classes   that    I    wish    to   discuss,    as 
electrli     does    not    compare    favorably    with    tin- 

I    so   far   ax   speed    Is   concerned,   altl i . ii    it    maj 

■     cheaply 
Th<  i  •■  i     pi  obab  chl      i     that  pri    enl 

thai    ol    thi       hovel       it     is    verj 

to  1       to  12  se<     "'I 

t  he  thrust,  and  10  t  nplete 
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inn    ..r    rapid    acceleratlo  lei    small 

I 

nd      nd    1 1  • 

hli  Ii  eipi 
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,;,,  i  al  Ion,  all 

■   111 and 

it.  t    1 1.,    hoisting   operation   is 
compli  I 
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motoi     of     ..ill  capaclt]    In   toad  ol   om 
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..p.  late. I       Inn.  I    ,  Ii latex    Mi,'    In.   in. in      watchman,    coal    p.'l.xsi 

teaming  for  %  day,  the  use  of  water,  and  considerable  wast 
The  natural  Increased  wear  and  tear  of  parts  having  a  trad 
verse  motion  as  compared  with  those  having  rotary  motf 
and  the  elimination  of  boiler  trouble  should  also  be  consider! 

Labor  pei    shifl  Steam 
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In  selecting:  a  shovel  equipment  it  should  be  remembered 
at  although   it  is   possible   to   operate   with   alternating;   cur- 

Jnt.  it  is  cheaper  to  use  the  direct-current  equipment,  even 
ith  a  motor-generator  set,  and  have  an  outfit  which  more 
■arly  approaches  the  characteristics  of  the  steam  shovel, 
id  has  much  simpler  control  apparatus  and  requires  con- 
derably  less  power  to  operate  it  than  the  alternating  equip- 
ent    with    transformers.    In    addition    to    this,    any    change    in 

le  frequency  would  mean  a  complete  change  in  the  equlp- 
ent   of    an    alternating-current    shovel    while    it    would    mean 

nly  a  change  in   the  induction   motor  of  the  motor-generator 

•t,  with  possibly  a  change  in  the  generator  fields,  on  a  direct- 

jrrent    equipment. 


nai. 

By 


S.    A.    I  rREEl  IV 


AND   Langdon   Pi.  \i;-i  I 


■he   design    and    operation    of   small    sewage-pumping 
nations    is   a    subject    upon    which    very    little   has    been 
.ritten.    One  reason,  perhaps,  is  that  the  use  of  such  sta- 
iods  is  avoided  as  far  as  possible  in  the  design  of  sewer- 
\m  systems  for  the  smaller  towns  and  villages,  even  at 
he  risk  of  flattening  grades  to  a  point  where  thorough 
retiring  may  not  always  occur  at  low  flows.     However, 
'ii  small  areas  and  frequently  on  larger  areas  where  con- 
litions  are  imperative,  pumping  stations  are  built  to  lift 
I  sewage  into  the  outfall  sewers  or  to  works  for  treat- 
ment. 
In  the  design  of  the  small   stations,  there  are  several 
hit-  to   be   considered.    (1)    Preparatory  treatment    by 
-   is  required  to  protect  the  pumps.     This  is  more 
important  on  small  installations,  particularly  these  where 
attendance   is   intermittent.     Bar  screens  with  net  open- 
ings of  '  •>  to  ■'•!  in.  are  common.     There  should  be  ample 
provision  fur  ready  cleaning  and  accessibility.     (2)  There 

should  I"'  provisi if  storage  in  a  suitable  well  or  tank. 

in  order  that  pumps  of  reasonable  size  may  be  used  with 
intermittent  pumping.  Sometimes  pumping  installa- 
inay  serve  to  dux1  treatment  works.  The  design 
should  provide  bottom  slopes  steep  enough  to  keep  the 
sludge  moving  to  the  pumps.  (3)  There  is  the  question 
of  location  and  character  of  buildings.  (4)  The  total  cost 
^rating  and  maintenance  capitalized  and  added  to 
the  construction  cost  will   give  a   means  for  comparing 

•Abstract    of  a    paper    read    at    the   annual    meeting    of    the 
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the  relative  merits  of  different  sources  of  power  available. 

For  the  small  sewage-pumping  station,  where  intermit- 
tent attendance  is  planned,  the  use  of  electrically  driven 
pumps  would  seem  to  be  ideal.  They  are  clean,  self-con- 
tained, noiseless,  and  easily  controlled  by  well  developed 
devices  for  automatic  starting  and  stopping.  Attendance 
is  thereby  uduced  to  a  minimum.  The  equipment  is 
usually  compact  and  may  be  installed  in  comparatively 
small  space.  The  cost  of  pumping  depends  on  the  local 
energy  rates  and  is  clouded  only  by  the  necessity  of 
pumping  intermittently  rather  than  continuously.  This 
increases  the  peak  load  on  pumps. 

Electrically  driven  direct-connected  pumps  operate  ef- 
ficiently and  economically.  The  recognized  features  would 
seem  to  be  (1  )  vertical  motors  with  a  suitable  oil  bearing 
to  support  the  moving  parts  of  the  motor:  (2)  support 
of  the  moving  shaft  and  runner  of  the  pump  on  a  ball 
or  roller  bearing  (placed  above  high  water),  and  (3)  con- 
nection with  the  motor  by  a  flexible  coupling.  Steady 
bearings  are  desirable  on  the  shaft  at  frequent  intervals, 
with  provision  for  oiling  and  accessibility.  It  is  highly 
desirable,  with  any  type  of  sewage-pump  installation  that 
it  lie  set  in  a  dry  well  (so  far  as  possible)  so  that  none  of 
the  moving  parts  requiring  lubrication  will  be  exposed  to 
the  sewage.  This  may  frequently  contain  grit,  which  is 
destructive  to  hearings.  The  necessity  of  keeping  gritty 
water  out  of  water  seals  and  bearing-  has  not  been  always 
recognized  by  designers,  as  operating  men  have  found.' 

•  ias  engines  have  also  been  developed  for  this  sen  ice. 
operating  on  natural  gas  or  artificial  gas  from  mains. 
But  with  a  ven  few  exceptions  (notably  a  small  pump- 
ing station  in  Newton,  Mass.,  handling  sewage  of  about 
760  people,  with  two  :Uo-in.  centrifugal  pumps),  the  de- 
velopments have  been  mostly  in  the  larger  stations,  such 
as  the  East  Side  plant  at  Columbus,  Ohio,  where  two  60- 
hp.  gas  engines  operate  two  10-in.  centrifugal  pumps. 
chain-belt  driven.  At  Hegewisch,  in  Chicago,  the  pumpa 
are  run  by  gas  engines  fed  from  the  city  mains.  The 
latter  installation  is  belt-driven  and  pumps  the  entire 
sewage,  as  well  as  a  large  proportion  of  the  storm  flow. 
The  Columbus  station  handles  only  the  dry-weather  flo\i 
and  a  very  small  proportion  of  the  storm  sewage.  The 
Newton   station   is  semiautomatic,   being  -tailed   two  or 


three  time-  a   da]    by   a    fireman    from   the   neighboring 

FABLJ     "l    ',,-!    I)W\    IND  STATISTICS  01    SEWAGE  PUMPING 
c  'osl  ..I 


Slan 
eck,  I'll 


Ipproi 

mate 

eater  1 

capaci 

y 

ontpu 

i.-.  (I 

'.i  il 

:tu  .", 

.'1    ci 

:,ii  ii 

7    7 

7ll  II 

15.2 

31  s 

S    CI 

1     . . 

ci   1  t 

0  25 

1  IK! 

Type 
I.  IVnm  pack  <  Produc 

( 'n  j  -i 
1 

Steam 
1'..  \    V 
.  Ma- 

Elei 
I.I,   \    .1 
Monro,     V    ■  Air 

Randolph  ltd  Air 

Note                                 ■.<■!-  ih  figured  from  the  n 
i  ii      Pennj  pact    i  'm  I                                            Philadclph 
Kdpmenl  i -i-  •>!  one  2,000,000-gal    and  one  3,000,1 -.-.■.I 

i  nit-  Station.  Chicago,  III       Built 

nillii|i  n.       lining  i'il> 

I  Static  i 

il  centrifugal  pump  .  and  t>nc   13, 

n  Man  Sewerage    V 

i  hi 

pel  in 
Hudson,  Man       Twc  ich  wit] 


Cost  i 

pel 

v\  1 1 1 1  output 

pe 

year 

BUp 

1  alaii 

Fuel 

plies,  e 

Total 

Da 

J735 

1890 

$210 

• 

1  i)  1 2 

828 

'i 

1133 

1912 

117 

111! 

is 

575 

1912 
1907 

77a 

1020 

186 

no:, 

.'•II  HI 

me  17 
|90fl 

1912 
1912 

itpul  "i  water  per  da]  and  the  total  lift 
Penn      lv  luantitj   pumped,  1,000,000  gal.  par  24  hr . 


,'r<"'"1  ""'"  engines;  and  one  ISO  i 

Present  average  quantity  pumped,  1,500,000  gal    pel  24  hr 


1  ft.  head 
it  10-fi    head 


n„- 


'I 
hit 


i-giil    verti 

■  at'..    |'< in,!, 

'     11'   ,1     |  I  ,  1 TT,  | .-. 


tting  gas 

1. 3.500,000  gal  per  24  hr„  agaii 
niontal  centrifugal  pump;  all  opcrnt..!  In  ,  ,„ii,„,„,„|  .,,..,,, 

:u  pumped,  1.000,000  ,,„„ 

operated   l.v   .  . .tiiii. •■■  I ..  1  ,a.i,,l.  a,-,,,..  ,.,,,.1,,,.* 

1    '  '    ■  "■■■  m. i  30-f(    hi, 


I  10,001 city,  operated  by  compound 

i 

aree  20-hp  induol 


it 


average  ,1a, k  quantitj   i 


•..,,„.  Mruw 

cm       I'laititi.l.l.  N    .1       Randolph   Road  Pumping  Mam,,,       r,, 

i 

M'.nrn,-    \ 


I I 


lie  ,1  submerged  centrifugal  pumpa 
i   ,  total  head  ,,i  85  it      Bach  pump  ,-  operated  In  a  15-hp, 
leal  submerged  i 


pei 

•   in  it     hit 
gal   per  i 


ntrifugal  pump 

tits  pumped.  180,000  gal   pei  .'i    hi  lOxfWn   ,.„„- 

■a!  t«.    dupli  v  displ ,,.,,,.,,,  ,  ,.  ,  lty  !a  .ip. 


614 


E  N G I N E E RING     N E W  S 


Vol.  71,  Xo.  12 


water-works  pumping  station.  A  stopping  device  is  in- 
stalled. 

The  use  of  producer  gas  for  the  purpose  of  sewage 
pumping,  as  well  as  water-works  pumping,  appears  at- 
tractive, but  has  not  been  used  to  any  great  extent  for 
small  installations,  since  the  attention  of  the  promoters 
of  producer  gas  has  been  directed  largely  to  industrial  in- 
stallations, and  the  municipal  field  has  been  left  un- 
touched. There  is,  however,  a  station  operating  at  Pen- 
nypack  Creek  in  Philadelphia. 

Gasoline  and  kerosene  for  sewage  pumping  are,  of 
course,  available,  but  with  the  present  price  of  gasoline, 
the  cost  is  high.  Kerosene  is  less  expensive,  but  seldom 
used.  However,  engines  working  on  distillate,  common 
in  California,  should  prove  as  successful  for  sewagi 
pumping  as  they  have  for  irrigation.  Madison  (Wis.) 
pumps  all  the' dry-weather  flow  with  engines  converted 
to  run  on  kerosene. 

Sewage  installations,  however,  require  to  be  operated 
intermittently,  as  a  rule,  and  therefore  need  automatic 


3ixk"Pla*e 


Front    Elevation  Side     Elevation  !■•<« 

\I  ■...  him.  fob  Testing  the  Stkength  of  Drain  Tile 

conl ro!  where  attendants  are  lacking.  This  favors  the 
direct-connected,  compact,  electrical  units.  The  gas  en- 
gine and  other  types  of  explosion  engine  require  some- 
what more  attention  and  care  in  order  to  secure  success- 
ful operation.  For  the  sewage-pumping  station  in  the 
small  town,  steam-driven  machinery  is  generally  out  of 
the  question,  as  the  efficiency  here  is  low  and  the  cost  of 
attendance  high.  It  is  only  when  the  installations  are 
ted  in  connection  with  other  worke  thai  -team  ap- 
to  bi  attractive  For  small  stations,  working  on  low 
lilt  and  handling  amounts  of  sewage  under  1,000,000 
gal.  i»t  day. 

Some   interesting  data  on   the   COSl    of  small   plant-   are 

given  in  thi  trying  table,  p.  613,  showing  the  cost 

cal,  elated  to  water  horse-power,  regardless  of  the  efficiency 
produced.  We  have  al  o  tabulat  d  the  co  i-  of  operation 
a    taken  from  the  vai  i<  •"  print.    These  cos! 

given  with  the  reservation  thai  if  used 
they  should  be  carefully  Btudied  from  the  Btandpoinl 
,,l  ;1,  tual  application  in  band,  at   there   i     a 
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Madhaim®  ifos*  T@sttairag|  Dtrsdim  Tile 
By  Duff  A.  AisiiAMsf 

The  testing  machine  described  below  was  designed  by  t) 
writer  for  use  in  the  Laboratory  ot  Applied  Mechanics  of  tl 
University  of  Illinois.  It  consists  essentially  of  a  simp 
framework  and  a  lever  for  applying  the  load  by  means 
dead  weight.  The  load  is  applied  throughout  the  length 
the  tile  along  the  top  and  bottom.  After  the  test,  the  weigj 
on  the  lever  is  determined.  To  obtain  the  breaking  load  < 
the  tile,  this  weight  is  multiplied  by  ten  and  a  consta; 
quantity  is  added,  due  to  the  weight  of  the  loading  lev. 
(about  100  lb.  in  this  machine).  The  machine  measures  ; 
in.  between  uprights  and  will  take  tile  up  to  42  in.  insi< 
diameter. 

The  main  members  are  of  timber.  Metal  knife-edges  a 
provided  for  the  bearing  of  the  loading  lever  on  the  U 
loading  block,  and  for  taking  the  upward  thrust  again 
the  top  cross-block.  The  knife-edges  bearing  on  the  bloc 
over  the  test  tile  are  5  in.  c.  to  c,  and  a  single  knife  edf 
takes  the  end  thrust.  This  gives  considerable  freedom  il 
the  top  loading  block  and  causes  the  load  to  be  applied  cei 
trally,  although  the  top  and  bottom  elements  of  the  tile  ma 
not  be  parallel.  Tiles  which  are  out-of-round  in  differei 
ways  at  the  two  ends  may  be  readily  loaded  in  this  machin 
and   there  is  little  chance  for  an  unequal  distribution  of  loa 

The  bottom  loading  block  is  provided  with  two  small  hal 
rounds  of  hardwood  placed  about  2  in.  apart,  which  allow  tl 
tile  to  seat  itself  in  place.  The  load  is  applied  at  the  tc 
along  a  single  element.  Cushions  consisting  of  short  lengtl 
of  flattened  rubber-lined  Are  hose  are  used  to  distribute  tl 
load  along  the  length  of  the  tile,  and  also  serve  to  min 
mize  the  concentration  of  load  due  to  irregularities  of  tl 
surface  of  the  tile.  The  top  cross-block  can  be  placed  an 
held  in  any  position  along  the  uprights,  to  accommodate  an 
diameter   of   tile  up   to   about  42   in. 

For  this  kind  of  a  test  it  has  seemed  the  simplest  way  t 
fix  the  two  strips  on  which  the  tile  rests  at  a  definite  distant 
apart.  An  analysis  of  rings  shows  that  when  the  bearings  o 
these  strips  are  2  in.  apart,  the  resulting  bending  momer 
will  be  but  2%%  different  from  that  for  a  single  support  fc 
tile  6  in.  diameter  and  0.25%  for  a  tile  12  in.  diamete 
while  for  larger  sizes  this  variation  will  be  much  less.  Undei 
the  conditions  of  such  tests  it  would  seem  better  to  fix  th 
distance  for  these  strips,  and  use  a  common  expression  fo 
the  formula  for  the  bending  moment  for  all  sizes  of  tile  t 
be  tested. 

If  desired,  the  modulus  of  rupture  of  the  material  may  b 
determined  from  the  dimensions  of  the  tile  and  the  bendin 
moment  developed  by  the  load.  It  would  seem  that  0.1  G  Q 
is  a  satisfactory  expression  for  the  bending  moment  where  < 
is  the  concentrated  load  applied  at  the  crown  and  d  is  th| 
mean  diameter  of  the  tile.  For  the  modulus  of  rupture 
the  material    f,  the  formula  would  be 

,Q<i 
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where    1    is    the    length,    and    t    the    average    thickness    of    th 
tile  along  the  top  and  bottom   elements. 

This  method  of  testing  was  selected  in  preference  to 
method  involving  the  betiding  of  the  tile  in  sand  or  othe 
material,  because  of  its  simplicity  and  on  account  of  the  ilitti 
culty  in  embedding  large  tile  In  sand  in  such  a  way 
obtain  a  known  distribution  of  pressure  in  tests  on  tile  o 
different  sizes.  The  method  of  concentrated  loads  will  give  ; 
more  definite   Index  of  the   strength  of  the  material. 

Our  experience  with  this  machine  leads  us  to  believe  tha 
it  furnishes  a  satisfactory  method  of  determining  the  qual 
ity  of  drain  tile.  This  machine  weighs  about  £26  u.,  I 
should  cost  not  more  than  $20  to  $25  In  a  shop  equli:pc( 
for  wood  and   metal   working;, 


T«<»  Million  Surprise  t«-n<«  were  made  during   1913  by  th< 
Pennsylvania    R  R™    In   ascertaining   the   observance   of   train! 
rules.    The  average  result  was  99.901   strict  observant 

(nil   of  56,939  tests  of  signals.  Ml',    showed  perfect  observanci 
by   employees.     Of  8708   caution   signals,   « . i .  i >■   s  cases  of  dls- 
regard    ware    fi I.     Some    16,000   tests   were    made   tor   Bag- 
observance   bj    engtl i   nnd   only    ii   coves  of   negll' 

were   noted.     The    138.000  observations  on   handling  ox- 
plosives    and     I  n  lla  in  ina  Ii  I  es     showed     162     Infractions    of    rules 

Only   ix  derellctloni    wen    Found   In   187,176  cases  of  tests  t< 
hether  tre  Ins  were  lea\  Ins   or  arriving  ah«  id  ol 
time 
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Tlhe  "Tlhemnmos  IBo^le"9  ©surges 
©f  ftlhe  ILeMglh  Vsvlles'' 
Rail 


has  a  guard  around  it  to  protect  the  cargo  from  fire,  and 
is  incased  in  a  sheet-iron  frame  4  ft.  6  in.  high.  Each 
barge  captain  lives  on  his  boat,  in  the  cabin  above  the 


Five  new  barges  are  being  used  in  New  York  harbor 

by  the  Lehigh  Valley  R.R.  for  the  transfer  of  perishable 

freight  under  protection  from  extremes  of  heat  and  cold. 

'  The  fanciful  name  "thermos-bottle,"  given  to  this  barge 

by  the  railroad,  describes  the  design  so  far  as  concerns 


?- Irons    ^ 


Fig.  1.     The  "Thermos-Bottle"  Barge 

house,  and  is  charged  with  keeping  constant  watch  on  the 
temperature. 

Each  barge  is  equipped    with  two  ship-windlass  cap- 
stans, one  on  cither  end  of  the  boat.     These  barges  were 

]"*4"TSc6. 

v-r-i.-.-..- 


Part        Elevation 

Fig.  2.    Paht  Sections  of  Lehigh   Valley  R.B.   Refbigebatok  Ruioes 


mere  prevention  of  heai  transfer  inward  in  summer  time 
or  outward  in  winter.  However,  the  mechanical  construc- 
tion is  not  that  of  vacuum  walls  and  reflecting  surfaces  as 
will  be  seen  from  Fig.  '.'. 

The  boal  is  an  ordinary  ty] E  harbor  barge  except  for 

the  provisions  to  maintain  a  uniform  temperature  of 
40°  F.  It  is  scow  built  and  has  the  following  dimen- 
l.<  ngth  over  all,  90  I'l. ;  beam  over  all,  30  ft.  8  in. ; 
height  of  house,  I"  ft.  9  in. :  depth  of  hold,  9  ft.  At  either 
end  of  the  barge  house  is  an  ice  box,  the  ice  being  taken 
in  through  the  upper  deck  and  the  waste  water  draining 
oil  into  the  hold.  The  bottom  of  each  box  is  lined  with 
galvanized  iron  turned  up  l"  In.  on  the  sides  and  ends. 

Each  barge  is  fitted  with  a  stove  for  winter.  Tin  is 
eel  on  a  concrete  block    1x6  ft.,   I   in.  thick.     The  stove 


built  for  the  railroad  by  the  Perth  Amboy  Dry  Dock  Co. 
of  Perth  Amboy,  X.  J. 

:-: 

A  Portable  <'riiiu--<'<>u<r<>liln«r  Device  which  is  in  use  at  the 
docks  of  the  Manchester  Ship  Canal  Co.,  at  Manchester,  Ens- 
land,  enables  ■  cargo  handling  crane  to  be  controlled  by  an 
operator  standing  near  the  work  Instead  of  riding  on  the 
crane,  The  controller  weighs  about  7  lb.  and  is  hung  from 
the  operator's  shoulders;  two  handles  govern  the  lifting,  low- 
ering and  swinging  movement.  Prom  the  controller  switch  an 
armored  i  ible  leads  to  the  crane  ping  and  to  -\  set  of  small 
collector  rings,  the  motors  being  opei  ited  through  a  system 
of  contractors  By  means  of  nils  appliance  the  discharge  and 
loading  of  slop's  cargo  can  be  performed  more  rapidly  and 
safely  than  undei  the  ordlnarj  system  Th<  crane  operator 
can  stand  :>t  the  slop  hatchway,  move  about  freely  and  keep 
In  sight  and  control  of  the  load  from  th<  time  it  leaves  the 
bottom  of  the  hold.  (From  report  of  the  Yards  and  Terminals 
Committee,  presented  it  the  annual  meeting  of  the  American 
Railway  Ens  Ineerlr      \     oclat  Ion  i 
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(Extracts  from  Committee  Repoets) 


Tunnels  less  than  Vfc  mile  in  length,  when  constructed  ac- 
cording to  the  adopted  section  of  the  Association,  and  with 
traffic  of  less  than  30  trains  daily,  do  not  usually  require  arti- 
ficial ventilation.  There  are  many  tunnels  in  this  country  of  a 
greater  length  that  carry  successfully  a  greater  traffic  without 
the  aid  of  artificial  ventilation,  and  while  there  is  in  general 
a  direct  relation  in  the  need  of  ventilation  to  length  and 
section  of  tunnel,  and  amount  of  traffic,  there  are  exceptions 
growing  out  of  local  atmospheric  conditions  and  local  operat- 
ing conditions  that  preclude  fixing  any  definite  length  or  size 
of  section  as  the  limit  for  the  installation  of  artificial  ven- 
tilation. 

The  most  practicable  effective  and  eco:iorr.i"al  artificial 
ventilation  for  tunnels  carrying  steam-power  traffic  is  to  be 
obtained  by  blowing  a  current  of  air  into  one  end  of  the  tun- 
nel for  the  purpose  of  removing,  or  diluting  and  removing, 
the  smoke  and  combustion  gases  at  the  opposite  end.  As 
practiced  in  America,  this  way  of  procuring  ventilating  par- 
takes   of    two    methods: 

1.  To  blow  the  current  of  air  in  the  direction  the  train  is 
moving  and  with  sufficient  velocity  to  remove  the  smoke  and 
combustion   gases  ahead  of  the  engine; 

2.  To  blow  the  current  of  air  against  the  direction  of  the 
train  with  velocity  sufficient  to  dilute  the  smoke  and  combus- 
tion gases  to  such  an  extent  as  not  to  be  uncomfortable  to 
the  operating  crews  and  to  clear  the  tunnel  entirely  within 
the    minimum    time    limit    for    following    trains. 

1.  Blowing  .with  the  Train — The  Elkhorn  Tunnel  (N.  & 
W.  R.R.)  is  3000  ft.  long  with  a  section  of  235  sq.ft.  The 
tunnel  is  for  single  track,  with  double  track  extending  from 
each  end  of  the  tunnel.  It  is  at  the  top  of  a  long  2r}  grade 
opposed  to  the  heavy  coal  movement  to  Norfolk.  The  grade 
through  the  tunnel  is  1.4%.  The  coal  trains  are  handled  over 
the  2%  grade  approaching  the  tunnel  with  three  Mallet  en- 
gines,  one  at   the   head   and    two   in    the    rear.      When    the   train 

the    tunnel    one    of    the    rear    engines    is    cut    off. 
The   air    is    blown    into   the    tunnel    from    the   lower   end   and 
in  the  direction  the  train  is  moving  up-grade,  the  locomotives 
being    loaded    to   their   tonnage  capacity.      The    velocity    of   the 
current   is   17""  tt.  hich    is  about  double  the  speed 

carries   1  he    smoke    and    com- 
bustion  gases  ahe:i.l    o1    I  making    the   tunnel   clear 
tre-   passage  of  the  train.      Hl"\\ing   is  done  only   when 

the   trains   are    gollt  tl gh    the    tunnel. 

i    blowing    Is   most    effective  and   economical 
in    operation    only  e-tracl      tunnel      oi     rather    small 

sections,   when    tl mot!    i       in    ordinarl'y  worked  to  their 

tonnage    capacity    and    consequently    for    trains     running    at 

speeds  of  10  m.p.h.  •  1J1  ' United 

,,   it   |e  ,|,.:.-i, ;,},!,    ...  Ions  are  such  us  per- 

mit  lt( 

2.  ii  t  the  Tral        Tl       BIg-Bi  rid  Tu (1    (C,  & 


of  thi    committee  on   Roadwaj 


O.  Ry.)  is  6500  ft.  long,  with  a  section  of  250  sq.ft.  The  gradi 
is  0.4%  against  the  heavy  coal  movement  toward  Newpor 
News,  and  is  the  ruling  grade  for  the  operating  division.  Th 
current  of  air  is  blown  against  the  train,  and  the  effect  i: 
merely  to  dilute  the  smoke  and  combustion  gases  by  furnish 
ing  a  supply  of  fresh  air,  which  cools  and  removes  the  smok. 
and  gases  quickly  from  about  the  engine  cab.  After  the  trail 
has  left  the  tunnel  the  blowing  is  continued  until  the  tunne 
is  clear,  which  in  practicable  operation  will  be  within  th 
minimum    time    interval    for    following    trains. 

This  method  is  adapted  to  tunnels  of  all  sections  and  fo' 
all  speeds  of  trains.  The  amount  of  dilution  (and  therefore 
the  power  necessary  for  its  production)  is  in  control  of  th( 
engineering  department.  These  advantages  make  the  Big- 
Bend  Tunnel   method   the   type   for   general   use. 

The  accompanying  table  shows  installations  of  the  types 
of    tunnel    ventilation     recommended    above. 


Tib©  Meclhsiiralcgill  Ht&ir&dlEiiifugl  ©f 


The  use  of  mechanical  means  of  handling  freight  is  be-] 
coming  general  in  manufacturing  and  industrial  plants,, 
but  is  making  slow  progress  in  regard  to  railway  freight 
stations.  It  is  in  these  stations  that  such  appliances 
would  be  of  great  advantage  (as  to  facility  and  economy  ) 
if  they  could  be  adapted  satisfactorily  to  the  special  con- 
ditions but  therein  lies  the  difficulty.  The  report  of  the 
Yards  and  Terminals  Committee,  presented  at  the  annua] 
meeting  of  the  American  Railway  Engineering  Associa- 
tion, points  out  that  the  difficulty  in  the  application  oj 
mechanical  conveying  devices  to  freight  houses  is  not  in 
devising  such  appliances,  but  in  adapting  them  to  con- 
ditions of  handling  where  the  sizes  and  weights  of  pack- 
ages arc  of  infinite  variety  and  where  there  are  numerous 
points  for  receiving  and  delivering  the  packages'. 

In  cases  where  loading  and  discharge  are  at  fixed 
points,  as  in  a  warehouse  or  an  industrial  plant,  it  is 
simply  a  question  of  adopting  one  of  several  forms  of  con- 
veyors. But  it  is  a  very  different  problem  to  handle 
freighl  which  is  delivered  at  a  dozen  or  a  score  of  team 
doorways  (or  an  equal  i ber  of  points  along  a  plat- 
form), and  which  must  be  distributed  among  a  still 
larger  number  of  cars.  So  far  the  nearest  approach  td 
the  solution  of  this  problem  appears  to  be  the  introduce 
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hi  small  motor  trucks  as  a  substitute  for  hand  trucks, 
-    retaining    the   flexibility   and    independence   of   the 
iug  system,  while  increasing  the  capacity  and  speed 
©movement. 

Ybout  three  years  ago  the  Missouri,   Kansas  &  Texas 

I.  adopted  the  electric  telfe.   system  for  a  new  double- 

k  freight   station   at    St.   Louis,  having  the  tracks  on 

lower   floor   and    the   team    driveways   on    the   upper 

The  telfers  were  on  the  upper  floor,  but  raised  and 

ered  the  trucks  through  opening-  over  the  train  plat- 

-.     This  very  complete  installation  was  described  in 

GIXEEIUXG    Xkws.   dune   29,    1911.     It    is   rather   di-- 

raging  to  find  that  this  lias  now  been  abandoned,  and 

!•  reasons  for  tin's  action  are  stated  by  S.  P>.  Fisher  (M 

&  T.  li'v.l   in  the  committee's  report  as  follows: 

r     company     has     abandoned     tin-     method     of     handling' 

1    by  telfers,  as  our  freight    was  of  such  a  miscellaneous 

rtcr  and   with   such   unhandy   packages   that   we   could  not 

ii    economically    with    this    system.      I    think,    however, 

principal    difficulty    is    that    our    men    were    not    educated 

_h   for  the  handling  of  t  his.  freight,   and  that   we  were  too 

advance  of  the  times.     It  is  true  that  with  the  outbound 

we    had    the    principal    difficulty.       We    found    a    great 

C      al  of   breakage,    and    freight    shipped    to    wrong   destinations 

Ider  this  system 

lii   regard  i"   foreign  practice,  it  is  of  interest  to  note 
at  the  Lancashire  &  Yorkshire  Ry.  (England)   has  sev- 
al  freight  sheds  fitted  with  fast  overhead  electric  cranes 
1680-  to  3360-lb.  capacity.     The  bridge  i-  composed  of 
I  pair  of  parallel-boom  horizontal  trusses,  with  the  hoist- 
|ig  trolley  traveling  on  the  lower  booms.     Electric  walk- 
Lg  cranes  are  used  in  a  warehouse.    The  mast  is  mounted 
i  a  frame  with  wheel-  traveling  on  a  -ingle  rail  in  the 
our,  while  the  head  rides  in  guides  on  the  girders;  it  car- 
es a  revolving  boom. 

The     South     Australian     Oovernment     Railways    are 

pupping  the  new  fivighl  sheds  at  Adelaide  with  IVo-ton 

revolving  cranes.     The  accompanying  cut  shows  a 

and  seeti !'  a   three-track  outbound  freight  shed 

itb  a  driveway  on  each  side.     Each  row  of  cranes  serves 
track   and   driveway.     The  crane-  have  a   radius  of 
'..  and  are  spaced  SO  II.  apart   along  the  platforms, 
Jfeing  fitted  to  the  steel  columns  which  support  the  roof. 
(The  mast   is  a   rectangular  built-up   frame  inclosing  the 
oliiinn  ami  carrying  the  motor  and  gearing,  and  ils  low- 
si  point   is  s  ft.  above  the  platform.     The  roof  framing 
•f  the  -lied  is  of  novel  design. 
Ai    steam-hip    piers,    motor    trucks    and    conveyors   of 
til    kinds  are   u-ed    for  handling  freight  and   cargo, 
lachinery   for  handling  ships'  cargo  is   installed   by 
n   this  i  i .ii ii  1  r\    to  a   much  smaller  extent 

n  Europe.     The  report  -bows  thai  al   Liver] I  the 

board  has  about    13(1  hydraulic  traveling  cranes  of 

m  capacity,  mounted  on   the  roofs  of  the  shed-.   20 

ranes,    10  hydraulic  wall  cranes  of   I   ton 

ity,    and    numerous    -team    and    hydraulic    cranes   of 

iai  ity,    besides    various   coaling   cranes. 

Liu-s  avoid  interference  with  the  space  on  the 

out. 

VI   the   Manchester  docks,  the  Manchester  Ship  Canal 

■  hydraulic     '•  I   -tea  .1  and   109  electric  crane-,  varv- 

radius   from    l(?   to    1(1   ft.,   with   a   lifting 

of  from   l  lo   Id  tons,  to  a  h.  ighl  from  rail  level  of  from 

18  ft.  to  "'ii  11.     Then  1  30  ton  -team  crane  and  a 

pontoon  of  dealing  with  weights  up  (•>    150 

itli  a  lift  of  21   ft.     An  appliance  of  greai   utility 

in  ■ i  Hon  w  itb  (be  electric  cram  able  control 

rhe  .rai perator  •  ,n  1  ies  a  -mall  controller 


connected  to  the  crane  by  a  light  cable,  so  that  he  can 
-land  at  the  ship's  hatch  and  keep  the  load  in  sight  while 
having  control  over  the  hoisting,  lowering  and  swinging 
movements.  The  report  refers  also  to  the  crane  equip- 
ment at  the  Hamburg  docks,  described  in  Engineering 
Xkws,  July  31,  1913. 

The  handling  of  mail,  baggage  and  express  matter  at 
stations  is  a  special  phase  of  the  conveyor  problem.  For 
carrying  mail   bags  from  trains  some  large  stations  have 

Liveyor  belts  in  covered  troughs  between  the  tracks,  and 
a  little  below  the  rail  level.  When  a  train  arrives,  sec- 
tions  of   ths   cover   are    removed,    opposite   the   mail-car 

•1 'S,    and    the    bags    are    thrown    down    upon    the   belt. 

Spiral  chutes  for  lowering  mail  bags  and  hand  baggage 
are  in  use  also. 

Practically  the  only  method  of  handling  train  baggage 
by  power  is  by  the  use  id'  electric  motor  trucks.  The  op- 
eration of  any  trucks  on  passenger  platforms  is  always 
more  or  less  of  a  nuisance  and  the  report  show-  that  in 
-une  cases  where  baggage   is  handled   beneath  the  train 
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Flan  and  Sectiok  of  Freight  House  Equipped  with 
Revolting  Electric  Cranks;  South  Aus- 
tralian- Government  Railways. 

floor,  the  trucks  still  have  to  run  from  the  baggage  ears 
along  the  platforms  to  the  elevators,  thus  blocking  the 
stream  of  passengers  from  the  train.  The  movement  of 
baggage  should  be  restricted  as  far  as  possible  to  subways, 
overhead  lines  and  special  platforms  between  the  tracks. 

An  example  of  the  USe  Of  conveyor-  for  o\pre-s  mat- 
ter is  afforded  by  the  American  Express  Co.'s  station  at 
W.  33rd  Si.  and  10th  Ave.,  New  York.  The  loaded 
wagons  are  backed  against  a  platform  served  by  a  tO-m. 
belt  conveyor  555  it.  long,  placed  ;  ft.  above  the  platform 

and  3  ft.  back  from  its  edge.  The  -mailer  package-  .1 1  .■ 
thrown    upon    this  belt,   which    runs   at    a   speed   of   9 

in.  \t  the  end  of  this  conveyoi  the  packages  slide 
down  a  short  chute  to  another  tO-in.  belt  conveyor,  66 
ft.  long,  inclined  at  20"  so  as  to  deliver  the  packages  to 
tin-  upper  floor.  There  tip.  pa,  Icages  are  discharged 
the  apex  of  a  revolving  cone  22  ft  diameter,  from  the 
base  of  «  bii  h  they  are  taken  by  the  sorters. 

TYPES  OP  CONVEYORS   FOR    FREIGHT   H  VNDLING 
TELPERAQE-   Tl                       of   handling    gooda    by    motor 
trollej    hoists  on  overhc  id   runwaj      Is  In    is<     \\   1    nun 
1 1   plants,  ana   at   a   fi  w   fi  eight   piers. 
BELT      v\|.      PL  VTPi  »RM      CONV1  hese     are     of 

numerous  designs  adapted   to  various  purposes,  and  are  used 
very  extenatvelj    for  both  horlsontal  ana   Inclined 
for    she                                   inces.      in    some    cases    they    extend 
bridges  from  a  warehouse  to  .1  pier  or  dock  front,  and 
by  a  hinged  extension  al   n n  !„■  ,i,ii\  - 
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ered  or  loaded  at  the  ship's  hatch.  One  form  of  cargo-unload- 
ing conveyor  has  its  belt  carried  on  a  truss  attached  to  a 
tower  or  frame,  which  travels  along  the  dock  wall.  The 
attachment  is  hinged  to  the  tower  and  has  the  outer  end  sup- 
ported by  cables,  so  that  the  inclination  can  be  varied  to  suit 
the  level  of  the  ship  or  barge. 

GRAVITY  CONVEYORS — These  consist  of  rollers  carried 
in  side  frames  mounted  on  legs,  and  for  portable  use  the 
conveyor  is  made  in  sections  (straight  and  curved)  6  or  8  ft. 
long,  with  a  grade  of  about  4%.  They  can  be  used  only  for 
a  down-grade  movement,  but  for  long  runs  an  automatic 
motor-driven  inclined  or  vertical  elevator  raises  the  packages 
to  the  top  of  the  gravity  run.  Spiral  conveyors  are  made  in 
the  same  way.  and  where  packages  of  various  kinds  are  used 
they  have  the  advantage  that  all  packages  move  at  approxi- 
mately the  same  speed,  while  in  spiral  sliding  chutes  the 
speed  varies  with  the  weight  and  a  heavy  package  may  over- 
take  and   damage  a   lighter   package. 

GRAVITY  CHUTES — Straight  and  spiral  inclined  chutes 
are  used  extensively  in  stores,  warehouses,  etc.;  also  at  some 
railway  stations  for  lowering  mail  sacks  and  light  baggage. 
Open  chutes  or  troughs  are  used  for  the  larger  and  heavier 
class  of  packages,  but  for  lighter  packages  the  chute  is  a 
steel  spiral  inclosed  in  a  steel  cylinder,  with  loading  doors 
or  discharging  chutes  at  the  different  floors.  The  openings  are 
equipped  with  automatic  fire  doors. 


i\©\ 


:|   $£ Holes-~/-Q  /x 
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U'lmaft  Fs'essuaires  ©na  M.% 
Roadbed* 
By  J.  R.  W.  Ambrose! 

In  making  this  investigation,  we  naturally  run  into  e 
question  of  load  distribution  through  the  ballast  and  likevle 
the  ties  and  rails,  and,  therefore,  must  consider  the  distri  . 
tion  of  the  load  from  the  rail  to  the  subsoil.  We  should  ll 
intercept  this  distribution  at  the  subgrade,  in  order  to  de  . 
mine  what  loading  is  delivered  to  the  roadbed.  Then  the  ljt 
point  to  determine  is  the  method  by  which  the  necessary  dj 
can  be  obtained,  and  it  was  with  this  in  view  that  I  perfon  j 
the  following   more   or   less  crude  experiments. 

The  first  attempt  was  made  to  utilize  the  principle  of  e 
electrical  resistance  of  powdered  carbon  upon  the  idea  tit 
the  resistance  varied  inversely  as  the  pressure.  A  table  i» 
constructed  4  ft.  square  and  IVi  in.  thick.  It  has  diago  | 
rows  of  holes.  2  in.  diameter,  %  in.  deep  and  spaced  3 ;, . 
c.  to  c.  beginning  with  one  in  the  center  of  the  table.  In  s 
center  of  each  depression  through  to  the  bottom  is  a  %  i, 
hole    (Fig.    1). 

In   the   bottom   of   each    hole   is   placed   a   copper   disk   c  - 


Live  Load-\ 


Fig.  i.     Device  koi,  Measuring  Dis- 

•l  RIBUTION   "1     PBE8S1  R1    ON    ROADBl  I) 


Figs.  ?  and  3.    Diagrams  of  Tests  of  Distribution 
of  Pressure  on  Roadbed 


TRUCK  CONVEYORS     To  facilitate  the  movement  of  hand 

trucks,    there    are    different     makes     "I     traveling    chains    and 

ms.    the    chains    having    arms    or    lugs    to    engage    the 

trucks.     Tli'  malnlj    al    steamship    piers,    on    the 

inclined   gangways   from   the   ii""i    to   thi    level    "i    the   ship's 

orts.     Thi    trucker  keeps  hold  of  his  truck  In  the  usual 

way,   and    ii  :i-    chair    form     pari    of  an   endless 

mm   which   thi    men   Btand,    but    usually    the 

men    v 

MOTOR  TRUCK         '  ol    motoi    trui  i      oi   aboul    l-ton 

ha  ndllng  fi  elgrl  on  the   Incri  b   e 

I    form   "f    motor    truck    hat    an   electrically    operated 

ton      This  can  load 

hi    load   to  g    •■■  igon     ind    placi    i  hi    load  on 

■•   •  ><  the   Illinois  '  !enl  < ;|1 

i-  i  led rii- 

!  to  i    m  p  h       i  '"i    t  he    tn  in    six 

iri'.ni  i  :    tons,    will.    B     I' 

-.lii  to  loads  of  2000  '••  S8i  pel    ton 

omps  red    with    177.     with 


nected  with  a  terminal  at  the  outer  (due  of  the  table,  and  t 
space  then  filled  with  powdered  electric-light  carbon  mix 
with  powdered   charcoal   In   proportion  of  2  to  1,   respective 

I'll    top    Of    tills    mixture    and     Hush     with    the    top    of    the    till 

u;is  placed  .1  second  copper  disk  connected  to  a  terminal  ne 
the  former  cum  al  the  outer  edge  of  the  table.  The  resists] 
of  the  carbon  in  each  hole  was  measured  before  any  loadlt 
was  applied. 

Then    about    urn    Hi    "f   Ottawa    standard   Band    was   plafl 

mi  the  table  In  the  form  oi   b  i with   its  .enter  coincide! 

with  the  centei  of  the  table  The  resistance  in  the  varlo 
pockets  was    ■■  aln   taken  and   the  difference  noted      This 

continued    undei    vi us    conditions    until    it    was   found    th 

the    method    wai     too    delicate,    although    certain    Informatj 

wi btalned    which   showed    conclualvel>    thai    the    maxima 

pn      "'•    i-    tin    bank   « ai    not   al    Iti    centei     and   also   I hs I 
a   certain    nelghl    an   arch   \\:\'<  formed   In   the   material    whl 

transl i  the  preaure  i"  the  side,  rathei   than  dlrectlj  do?) 

mi  in  Irvine,  to  destroy  this  arch  bj  vibrating  A 
table,  the  value  "i"  the  restating  quality  "i"  the  carbon  w 
Lisa    i     troyed      Therefore  this  method   was  abandoned 

i  i  hod    'H  '  mpti  .I   u  i     b  I  hi      urn'  tab 

ii  ii    "i    i pn  ni    b    •  mall    rubbei    i.ul 

v  hi   i'  in  i  hi  ii  -  i"  cted  bj   i  ubbei   I  ublng  t.>  a  glass  tub 


I  In        l'r.,1.  . Hi. ii      .if      Iron      mill      Sl.el        ,,     ,11,     I      , 

poi '  ni  thi    i  '1.11111,111 

this   "  poi  i    was  di  ■■  oti  ■! 
f  thi    '■  !•■"  ts  of  1  hi    \  !"•  -  i 

1 1 
Issue). 


■i     tract     1 1  inn   Hi.    i .  poi  i   "I    iin    < •< .mi in 

T 1 1    -iii.      that    nothtni     furthei    ca 

.ii  iiniiir  allowable  unit   prosi nl  ii  •  xpe 

in  ni.    undi  i    actual   ti  tfl I  Ion      a  nd   a 

I.,  .ii  in. 1. 1.    i '     uch  i     >"  "I  'i  work 

neat  of  Oi  ads  Bspai  itlon,  Grand  T 
Canada 


ni. 
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in  a  rack  at  the  side,  and  just  above  the  table.  Each 
was  filled  with  water,  and  the  level  of  the  water  in  all 
'  the  glass  tubes  kept  the  same  before  any  loading  was  ap- 
ied.  Then  using  Ottawa  standard  sand,  a  cone  was  built 
/er  the  center  of  the  table  by  applying  the  sand  in  10-lb. 
ts.  and  after  each  lot  was  applied,  a  reading  in  the  tube 
as  taken. 

The  result  of  these  various  loads  is  shown  in  Fig.  2.  Each 
f  the  vertical  lines  represents  a  point  of  application  upon  a 
ulb,  and  also  the  corresponding  glass  tube.  The  dotted  line 
,  marked  dead  load  represents  the  result  after  100  lb.  of 
ind  had  been  applied.  Then  a  block  of  iron  weighing  31% 
>.  was,  applied  to  the  top  of  the  cone,  the  solid  black  line  B 
nowing  the  result.  Then  by  slightly  jarring  the  table  in 
to  break  the  arch,  we  got  the  result  shown  in  the  dot 
nd  the  dash  line  C.  It  will  be  noted  that  in  all  instances  the 
ressure  at  the  center  is  considerably  less  than  that  of  either 
ide.  Similar  results  were  obtained  with  sand  taken  from 
le   lake   shore. 

Fig.  3  shows  the  result  of  an  experiment  made  by  building 

n  embankment  to  scale  %  in.  to  1  ft.,  the  embankment  being 

in.  high,  6  in.  wide  on   top  and  having  1  V&   to  1  slope,  which 

epresents  10-ft.   bank   with   a   16-ft.    roadway.      The  bank  was 

uilt  so  that  the  line  of  tubes  ran  at  right  angles  to  its  center 

Be.     A  small  tiack  was  built  to  the  same  scale  and  placed  on 

the  embankment.     A  small  board  was  fitted  with  wedge- 

!    cleats   to    represent   the  points   of  application    of   loads 

rom   an  E-50   engine.     Upon   these   was   placed   the  same   iron 

i-eight   of   31%    lb. 

In   Fig.   3   the   results   obtained   will   be  noted:   1,   the  dotted 
ine  A  shows  the  load  of  the   embankment;    2,    the  solid  black 
ine  B  shows  the  load  after  the  weight  was  applied;  3,  the  dot 
ind  dash   line  C  shows  the  dead   load   plus  the  live  load  after 
Me   was   slightly   jarred,    thus    breaking   down   the  arch: 
double   dot   and    dash    line    D    represents    the    total    load 
liter  the  weight  has   been   alternately   taken   off  and   on,   with 
he  idea  of  getting  the  effect  of   impact.      This  was  continued 
intil  the  bank   showed   evidence  of  failure  by   bulging  out      n 
ither   side.      The   fine    solid    line    E    indicates    the    result    after 
he  live  load  was  finally  removed  and  the  table  slightly  jarred. 
There   is    plenty    of   food    for   thought    in    the   results   shown 
ii    Fig    3,    especially    when    one    thinks    of    how    the    rail    loads 
seem  to  affect  the  roadbed  directly   underneath  them,  and  not 
n    the    center.      "While    the    preceding    method    seems    to    show 
results    for   static    loads,    it    would    not    do    for    recording 
loads   transmitted    from    a   fast-moving    train,    a<i    the    time    re- 
quired   for   the   water   or   mercury    to   return    from    any    given 
Ireading  to  the  normal  position  is  quite  perceptible. 


Wave  MoUaoim  of  IRoadlhod* 
By  James  E.  Howard! 

One  feature  in  track  maintenance  deserves  special  consid- 
eration. It  is  the  exposure  and  alternate  stresses  due  to  varia- 
tion in  load.  The  difference  is  very  pronounced  between  re- 
d  stresses  and  static  loading,  and  this  is  an  obstacle  to 
Judging  of  track  conditions  in  the  light  of  experience  in 
foundation    work. 

I  have  had  opportunity  to  make  a  number  of  observations 
In  the  behavior  of  the  surface  of  the  roadbed  as  affected  by 
the    weights    of    engines    and    train  The    observations    were 

ma. I.-  cm  the  Missouri  Pacific  Ry.,  through  the  kindness  of 
J.  It.  Lelghty,  Engineer,  Maintenance  of  Way,  a  lew  additional 
Obaervatlons   having   been    made  on   the   Burlington  R.R. 

The    depression    on    the    roadbed    and    adjacent     grouml      Is 

measurable    for   a    distance   of  at   least    30   ft.    from    the   center 

line  of  the  tracl    on   which  the  train  passes.     Within  a  shorter 

".   say    10    ft.,    tin.  difference    in    depression    between    that 

of   heavy    and    of   lightweight    cars    is    noticeable.      This    is    the 

i    trains  moving  at   •:   to  1"  in.p.h.,  ami  at   such  speeds  the 

partial   recovery  between  trucks  of  tin'  sm ar  may  be  noted. 

Thi'se  cases  are  where  the  level  was  placed  at   right  angles 

I.,  the  direction    of   the   length  of  tin'   track.      When    parallel    In 

ick  the  boundary  of  th,    affected     one  ol   depression   may 

I.  an. I   Hi.-   I.--.,  rsal   In   the  dire n   of  tin-  slop,    of  the 

!    ascertained    when    tin'    engine    yets    abreast    and    then 
es  beyond    t  he   place   of  obsei  \  a  tlon. 
"me    observation    of    Interest,    If    it    Is    confirmed,    refers    to 
the   apparent    rebound    of   the   roadbed   after   the   passage   of  a 

1        In    tl lie    ease   iilii'i  \  I'd    Ine    train    caused 

depression,  then  Immediately  after  the  train  «"t  by  an 
•In  this  regard  the  Committee  on   Roadwaj   states  thai   the 

Ion     mid.   i      I  i  .'lln      .mil     SIlllS lelll     \  ei  \      ..r     the     em 

,,i     Hid      urroundlng  soil  observed,  Indicating  an  elastic 
nr   a    wavelike    motion    of    the    '"ii     suggests   that    the 

nf    il xperlmental    testa    origin  ill;     contemplated    bj 

,iii.,    in.!  j    ha>  •■  i"  !•.■  w  Idi  m  'i 
(interstate  Commerce  Commission,   Washington    D    C 


elevation  above  the  normal,  which  subsided  in  a  short  time. 
a  few  minutes,  and  came  to  rest  at  its  normal  elevation.  Pos- 
sibly the  relative  effects  of  different  speeds  can  be  judged  of 
in   some   such    manner  as    this. 

The  rate  of  travel  of  wave  movements  was  also  noted,  that 
is.  an  appreciable  interval  of  time  is  necessary  for  the  road- 
bed to  transmit  a  wave  of  depression  from  the  track  to  places 
of   observation   at   different   distances   away. 


Loporft  oia  Ilspoia  dirndl  Sftee! 


The  principal  subjects  dealt  with  by  the  Committee 
en  Iron  and  Steel  Structures  during  the  past  year,  and  the 
action  taken  by  the  committee,  are  as  follows : 

Methods  of  protection  of  iron  and  steel  .structures 
against  corrosion.    (Final  report.) 

Design  of  built-up  columns   (Progress  report). 

Design  and  length  of  turntables    (Progress). 

Movable  bridges  (X<>  result:  discontinuance  suggest- 
ed). 

Secondary  stresses  (Report  on  calculations  and  experi- 
ments i. 

Signals  and  interlocking  for  movable  bridges  (Final 
report ) . 

Bridge  clearances  (Inquiries  made). 
Si:i  ondary  Stresses 

The  most  elaborate  of  the  several  reports  rendered  by 
the  committee  was  that  on  Secondary  Stresses,  handled 
by  a  subcommittee  composed  of  F.  E.  Turneaure,  C.  L. 
Crandall,  F.  0.  Dufour  and  Albert  Reichmann. 

Experiments  were  made  on  five  bridges,  mainly  during 
the  summer  of  1911.  Secondary  stresses  in  various  mem- 
bers nf  each  bridge  were  measured,  under  known  loading. 
They  are  summarized  in  a  table  below  (compiled  from 
figures  gi\en  in  the  committee's  report). 

Most  of  the  observed  secondary  stresses  are  of  the  class 
caused  by  distortion  of  the  truss  network  in  its  own  plane. 
The  committee  recognizes  four  other  kinds  of  secondary 
stress,  however.     The  five  classes  are: 

(1)  Bending  stresses  in  the  plane  of  the  main  truss 
due  to  rigidity  of  joints,  eccentricity  of  joints,  and  weight 
of  members. 

(2)  Bending  stresses  in  members  of  a  transverse 
frame  due  to  the  deflection  of  floorbeams  and  primary 
stresses  in  posts. 

(:i)  Stresses  in  a  horizontal  plane  due  to  longitudinal 
deformation  of  chords,  especially  the  stresses  in  floor- 
beam  end  connections. 

(4)  Variation  of  axial  stress  in  different  (dements  of 
a  member. 

(5)  Stresses  due  to  vibration  of  individual  members. 
The  committee  regards  classes  1.  2,  and  in  some  exten 

class  :;.  as  Busceptible  to  calculation,  with  definite  and 
reliable  results.  Classes  I  and  :»  are  n,,l  readily  calcul- 
able; their  influence,  however,  hns  been  observed  in  (be 
course  nf  the  experimental  work  nf  the  committee. 

CaLCI  L.I  no     Si  ,  0NDAR1      STR1  SSI  -      The     committee 

gives  calculated  secondary  stresses  in  a  number  of  typical 
railway  bridges.     The  Ggures  contain  various  instructive 

feat  ores. 

In    a    deck    I'rall    truss   '-'i;    ft.    I,,,,::.    In    panels,     I"    ft. 

deep,  pin-connected  es  ep1  I'm-  riveted  top  chords,  the 
secondary   bending   in   the   top  chord   range,   from   5   in 

•Committee  X\    on   Iron  end  Steel  Structures   is  headed   in 

v    ■'    Hlmes,  I  1m,,,,,.,,,      i,..   Work    is  divided  among  ten   sub 
parately  on  the  specific  ■ 
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Location  of  measurement 


104-ft. 

Pony  Pratt 

% 


1824-ft. 

Camel-back 

% 


105-ft.  Pony  Warren 
[Calculated]       Observed 


23-29 


1(1] 
|12] 

19]  , 
12(1-23] 
[22] 


[1«] 
22   32] 
211-4(1] 


[22 


27  :(i 


24-18 
23-15 
28-30 


End  Post  I  ' 

Lower  end 11*  2 

Middle ... 

Upper  end .... 

Top  chord 

Hip .......  3 

Second  joint .  .  6-52 

Third  joint ...  .  "-IB 

Bottom  Chord 

Near  shoe . .  I 

At  hip  hanger  .... 

Second  joint .    .  .... 

Third  joint .  .    .  .... 

Fourth  joint  ...... 

Webs 

First  diagonal — top. 

First  diagonal — bottom 

Second  diagonal — bottom 

Second  diagonal — top .  . 

Third  diagonal — top 

Third  diagonal — bottom 

Note: — 160-ft.  Pratt:      Riveted  through  truss.      31*ft.  deep,  0  .panels,  span  159  ft.  9 
pins.      Bridge  is  skewed  10  ft.  in  its  width  of  17  ft, 

17t;S-ft.  Pratt:     Pin-connected  through  Pratt  truss,  29  ft.  deep,  8  panels  (end  panel  lbj  ft.,  others  20}  ft.),  span  17t>  ft,  0 
are  eyebars;   counters  in  middle  panel. 

104-ft    Pony  Pratt:     Pony  Pratt  truss'bridge  12  ft.  deep,  with  chords  riveted  continuous,  end  joint  pins,  diagonals  eyebars. 
ft    e.  ti,  c.  end  pins. 

lS2).-ft    Camel-back:      Riveted  through  truss,  Pratt  system  of  webbing,  curved  top  chord:    40  ft,  tj  in    center  depth,  34  ft.  b  in.  depth  at  hip,  7  pane 
2i.  ii    [in.,  182  ft.  5}  in.     Posts  and  diagonals  each  1  angles  and  2  platt 


.  to  c.  end  bearings.      End  diagonals 


[3]  ti        | 

13 
[27]  46 

[1]  25 

[10]  25 

[10]  9 

•e  eyebars,  connected  by  64:1 

,    to  c   'inl  pins        Diagona 

Sis  panels  17  ft    4  in.,  H 


105-ft. 


y -Warren: 


,'liliiliL' 

Riveted  pony  truss,  Warren  web  with  vertical  hange 


13%,  except  in  the  end  panel  and  the  panel  nearest  the 
m:  Idle,  "In  re  the  secondary  stresses  rise  to  24  and  33% 
of  the  primary  stresses.  By  lengthening  the  middle  verti- 
cal 3/c4  i]l-  (springing  it  into  place),  the  excessive  second- 
ary stress  in  the  top  chord  is  reduced  to  normal,  lti',  . 

In  a  396-ft.  Pettit  through  truss  60  ft.  deep  at  center, 
:;•.'  i'l.  at  hip,  with  8  main  or  Hi  snbpanels,  pin-connected, 
excepl  for  riveted  top  chord,  the  top-chord  secondary 
bending  remains  belo^  '.'"'.  excepl  at  the  three  main 
;iihI  subpanel  points  nearest  the  (enter,  where  the  stress 
i. -i-  in  above  60%  of  the  primary  stress.  By  omitting 
istruts  im  the  top  chord,  the  secondary  stress  is  re- 
fjm  '-I  in  less  than  20< ,  . 

in  a  ]<;n-!t.  riveted  6  panel  through  truss,  31  ft.  deep 
i  asi   as  a  Pratt  truss  ami  in  another  i  ase 

;i-  a   Wanvii  truss  with  verticals,  the  s larj   stresses 

remain  generally  below  20%,  excepl  thai  in  the  bottom 
of  id'-  Wai  n  N    i  be  •< darj  stress  near  il 

lOUl    '.'■"■'  . 

In  a  parallel-chord   riveted   through  truss,  of  subpan- 
eled  Warren  type  :;\\.j  ft.  deep,  having  12  subpanels  of 

ei  ondary  -i  resses   were 

iuted.     At  the  subpanel  points  of  the  bol  I hord 

the  sei  o  al t  *'<<>' .    of  the  primary 

In  tin-  end  post,  the  sei  onda n   -i  rese  at  the  mid- 
point, where  it   is  engagei  i   d  strut,  is  about 

Ti,.'  mail  larie     >     high  as 

iani  i   membei 

tai  heel.    Thi  lower, 

with  ;i  maximum  below  30^ ;   nj  the  hip. 

\   .  •  if  160-ft.   length, 

»  itli  i i  of  the 

8  ft,    I    in.   km", 
with    lie--    depth    2'1  i  ondary 

•  mi  from  7095   to 

imun  1 

1 

In     the    end     p<18l     arc    well 

I  ' 

till'  '■ 

n  thi        '    •  i    1  •  Thi  di  I'cnii 


and  struts.      Depth  in  ft  ,  8  panels  13  fl    1 '  in  .  105  fi    r    to  c   bearing, 

considerably  on  the  web  system.  When  a  diagonal  wel 
system  without  horizontal  members  is  employed,  analysil 
shows  that  an  even  number  of  stories  is  objectionable  fo 
the  high  secondary  stresses,  which  are  suppressed  in  casi 
of  an  odd  number  of  stories  because  the  successive  joint 
counteract  each  other's  influence  in  producing  bending 
The  committee  expresses  the  general  conclusion  thatl 
secondary  stresses  due  to  the  distortion  of  the  truss  net 
work  in  its  own  plane  «hould  not  exceed  I11'.  of  the  pri- 
mary -tresses  when  the  width  (depth)  of  member  is  one- 
tenth  the  length:  or,  generally,  the  ratio  of  secondary  ti 

,  ,  ,  A         width       ,  , 

primary  stress  should  not  exceed  4  X   5 77.     oecondan 

v         ■'  length 

stresses    may    I xpected    to    be    lower   when    subdivided 

pi Is  are   not    used.      In   the   bottom   chords  of  through 

iriilth 
trusses  the  secondary  stress  may  be  as  high  as  5  \  ,       ., 

length 

but.  as  the  ratio  of  width  to  length  can  be  kept  lower 
than  in  compression  members,  the  total  secondary  pel- 
centage  ought  to  be  as  low  as  309?   to  35$ 

Some  other  principles  of  secondary  stresses  are  stated 
by  the  committee : 

At  subhangers  or  substruts  to  the  loaded  chords,  the 
secondary  stresses  in  the  adjacent  chord  members  are 
!ike|\  in  he  considerably  larger  than  elsewhere.  Second 
an  tresses  in  subdivided  panel  trusses  are.  therefore 
likely  lo  he  very  high,  especially  because  the  member  "I 
Biich  trusses  are  apl  to  be  deep  for  i heir  length. 

The  more  uniform  the  proportions  of  (lie  truss,  tin 
in  general  will  be  the  seeondan   stresses.  Sudden  changes 
in  length,  width,  or  moment  of  inertia  are  likely  to  re-ult 
in  relal  ivel]   larg      e Iar\  si  resse 

Tin    c    consisting  of  i  quilateral  I  riangles  and  w  il  houl 

ertii  il     frul     pn   enl    Ihc  most    unifor i 

dition    ami    '(ill    have    in    general    I  lie    lowesl     pi  ondnri 

in'         V   1 1 1 i  id  of  righi  -iie'le  triangles  will 

hnu       "in.     h.ii     hi  "I  ■                                               and     such, 
tri     '     will  bi   in"'   if  tl»i   ral f  height  fo  pi I  length 

Bunding    tN    TnANSvunsi     Phami      of    Bninni<:     The 

committee  con  irlei     thi     in rtnnl     ourcc  of  secondary 

nnrl    howf  that,  from  flic  Formnln  for  distortion  ol 
rnme,  the  u  of  trncl     h  ingers  in  n 

i.i'      in  ei  ■  b(    ral P    oi  ondan 
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i  posts  to  maximum  fiber-stress  in  center  of  floorbeani 
pproximately  equal  to  0.7  to  1.0  times  width  of  post  di- 
ided  by  depth  of  beam.  Ordinarily,  therefore,  the  sec- 
ndarv  bending  in  the  post  is  likely  to  be  about  20  to 
5%  of  the  bending  stress  in  the  center  of  the  beam, 
ienerally  speaking,  measurements  of  such  secondary 
ave  agreed  with  these  conclusions. 
Chokd  Actiox  in  Floor — The  bending  of  floorbeams 
ue  to  the  elongation  of  the  bottom  chord  has  frequently 
een  observed.  The  use  of  expansion  joints  in  stringer 
onnections  in  long-span  trusses  is  common  practice.  Ob- 
ervations  on  several  spans  of  about  100-ft.  length  showed 
naximum  horizontal  bending  stresses  in  the  floorbeams 
anging  from  1000  to  4000  lb.  per  sq.in..  or  percentages 
,f  horizontal  to  vertical  bending  stress  ranging  from  15 
o  about  130%. 

Other  Sf.condary  Stresses — Inequalities  of  stress  in 
i  panel  of  eyebars  have  been  observed.  Variations  of 
.9  and  31%  above  average  of  the  panel  were  noted  in  in- 
lividual  eyebars,  but  this  was  only  on  two  bridges,  so 
hat  much  greater  variation  may  possibly  occur. 

Vibration  of  long  eyebar  diagonals  have  been  measured, 
md  it  is  calculated  that  in  a  particular  case  the  observed 
ibration  would  correspond  to  a  stress  of  about  3000  lb. 
per  sq.in.  Lower-chord  eyebars  have  not  been  observed 
o  vibrate  materially. 

Column  Tests 

The  committee,  after  much  delay  in  getting  its  work 
started,  is  having  a  large  number  of  steel  columns  tested 
by  the-  U.  S.  Bureau  of  Standards.  The  first  test  was 
|made  on  Jan.  20,  1914.  In  this  work  the  committee  is 
cooperating  with  the  steel-column  committee  of  the 
American  Society  of  Civil  Engineers,  the  arrangement 
.between  the  two  committees  being  such  that  there  is  no 
duplication  of  work  and  that  the  tests  made  for  the  two 
committees  will  supplement  each  other. 

Bridge  <  'i.r  iranci    Diagr  ims 

A  committei  has  had  inquiries  made  of  a  large  number 
of  railroads  as  to  their  attitude  in  regard  to  a  modifica- 
tion of  the  association's  standard  bridge-clearance  dia- 
gram for  the  purpose  of  giving  more  room  for  third-rail 
location.  Widely  varying  opinions  were  expressed,  and 
the  committee  has  not  dene  anything  to  sift  these  out  or 
them  togethi  r.  The  replies  indicate  some  senti- 
ment tew anl  a  general  enlarge nt  of  bridge  clearances. 

<  'ONCRE1  I     ENC  181  mini    in     Sri!  i  WORK 

A-  a  pari  of  a  report  on  the  protection  of  iron  and  steel 
structure-  againsl  corrosion,  the  committee  presented  a 
briei  discussion  of  the  encaa  men!  of  steel  structures 
in  concrete.  The  data  for  the  discussion  was  obtained 
from  four  railways  which  have  employed  this  method 
of   protecting    their    metal    structures    from    locomotive 

The  conclusions  of  the  committee  are  as  follows: 

Com  ■  •  i.    .  tit   for  that   poi  i  Ion 

.   i   in  the   bla 

■•'oil  df  the  trouble  experienced 
witii  paint  and   to  the  coet  of  maintenance  of  tho  same. 

Thai  concrete  properly  applied  li  an  Ideal  protection   will. 
We  believe,   be  ."needed  by  everyone  interested,  even   though 
lly  use  It.    The  use  of  the  eoncreti    •  i 
in  a  way  limited  by  railroads  i"  undercroi  Ing 

where    the    headroom    la    cloae   and    the    ralli i 

ti.-iiii.     hi 


Painting — In  the  above  locations  protecting  floors  by  the 
use  of  paint  is  at  best  unsatisfactory  and  the  cost  while  vary- 
ing with  the  conditions  will  be  somewhere  in  the  neighbor- 
hood of  $1.25  per  ton  per  year.  A  fair  average  relation  of 
weight  to  area  is  0.065  sq.ft.  per  lb.  of  metal,  this  giving,  using 
the  above  value,  a  cost  of  0.96c.  per  sq.ft.,  per  year,  for  paint- 
ing. 

Poured  Encasement — If  the  floor  is  protected  by  the  use 
of  concrete  encasement  poured  in  place,  the  cost  per  square 
foot  is  shown  to  be  approximately  25c.  per  sq.ft.,  the  encase- 
ment  being   3   in.   in   thickness. 

Gun  Encasement — Encasement  of  the  floor  by  use  of  the 
cement  gun,  the  encasement  being  3  in.  in  thickness,  is  shown 
to  be  approximately   23c.   per  sq.ft. 

The  information  from  the  various  railways,  upon  which 
the  above  summary  was  based  is,  in  brief,  as  follows: 

NEW  YORK  CENTRAL  &  HUDSON  RIVER  R.R.  (through 
W.  F.  Jordan) — The  cement  gun  was  used  at  the  Grand  Cen- 
tral Terminal,  New  York  City,  for  fireproofing  and  protecting 
a  part  of  the  steel  structure.  The  yard  is  in  two  stories,  the 
upper  tracks  being  supported  on  a  steel  structure  with  con- 
crete jack-arches.  It  was  necessary  to  get  the  upper  tracks 
in  service  at  an  early  date,  so  the  fireproofing  of  the  exposed 
parts  of  the  steel  below  the  jack-arches  was  not  done  at  the 
time  the  floor  was  built. 

The  lower  parts  of  the  beams,  the  girders  and  columns 
were  fireproofed  with  the  cement  gun,  using  a  minimum  thick- 
ness of  2  in.:  the  average  thickness  is  from  2%  to  3  in.,  as 
in  the  angles  and  around  the  stiffeners  there  is  generally 
more   than   the  minimum   thickness. 

The  fireproofing  is  reinforced  with  a  wire  mesh,  l%xl% 
in.  of  No.  12  wires;  this  is  attached  to  %-in.  rods,  which  are 
bent  around   the  steel  and   fastened   to  it. 

The  mixture  was  generally  1:3,  but  in  cool  weather,  and 
where  the  steel  is  subject  to  vibrations  from  the  trains  run- 
ning on  it,  a  1:2  mixture  was  found  to  be  more  economical,  as 
it  is  not  as  likely  to  drop  off.  It  wis  necessary  with  this 
machine  to  use  fine  sand,  as  sand  with  pebbles  in  it  clogs  the 
hose;  all  of  the  sand,   therefore,  had  to  be  carefully  screened. 

We  found  that  a  cubic  foot  of  1:3  mixture,  when  weighed 
in  a  box  of  1  cu.ft.  capacity,  after  being  moderately  shaken 
down,  weighed  93  lb.:  if  this  mixture  is  wet  and  applied  with 
a  trowel,  after  setting  it  will  weigh  127  lb.:  when  shot  through 
a  cement  gun  onto  a  steel  structure  and  set  up,  it  weighs 
144  lb. 

In  applying  the  mixture  of  sand  and  cement  with  the  ce- 
ment gun  from  20  to  25  %  of  it  is  lost.  Some  bounces  off  as  it 
strikes  the  structure,  some  is  shot  by  the  steel  in  working 
around  the  angles  and  to  get  a  smooth  surface  the  mason 
scrapes  off  the  irregularities,  and  to  get  a  good  surface  it  is 
floated. 

The  labor  required  to  operate  one  machine  was  as  follows: 
One  foreman;  one  operator  of  the  machine;  one  nozzleman; 
two  masons  for  floating:  four  laborers  screening,  mixing  and 
charging  the  machines.  Carpenters  were  used  when  necessary 
to  erect  scaffolds. 

One  of  these  machines  used  compressed  air  to  the  amount 
of  100  ft.  of  free  air  per  minute  at  a  pressure  from  35  to  40 
lb.  The  hose  through  which  the  mixture  was  conveyed  wore 
out   quite    rapidly    and    renewals   amount    to   about   $1    per   day. 

KANSAS  CITY  TERMINAL  RY  (through  G  E,  Tebbetts) — 
When  the  Kansas  City  Terminal  Ry  <'o  took  over  the 
Kansas  City  Belt  Ky.  to  be  used  as  their  main  line,  there  were 
among  other  structures  four  overhead  highway  viaducts  which 
were  of  the  encased  type.  I.e.,  having  the  floor  system  pro- 
le.lid   by   concrete. 

One  "i  th<  erei  led  In  li>o:i,  was  of  a  through-girder 

type,  64  ft.  long  with  suspended  Boor  beams,  the  bottom 
Ranges  of  the  stringers  flush  with  the  bottom  flanges  of  the 
girders.  The  plans  called  for  IM  In  oi  encasement  held  In 
place  by   No    10   gage,   S  In    mesh,  expanded   metal   and    %-ln. 

hulls,  mortar  tO  be  1  -'  I  mixture  The  roadway  floor  and  side- 
walk to  be  i  !  i  concrete  ■•  In  thick  reinforced  with  expanded 
metal      All  steel   encased   unpalnted. 

The   bridge  was  constructed  as  described,  except   that   the 

menl   varied   from   I  '.•   In    to    :   In    thickness,  In  g< 

being  '-  In      The  concrete  was  pu<   In  .i>\    i\nd  tamped  and  the 

mortal   foi   the  em  tsemenl  was  also  made  stiff,  being  rammed 

Into  the  forms     The  bottom  board  «as  held  in  place  by  bolts, 

and    aft.  i     the    forms    had    been    Ailed    the    bolts    were-    tightened 

to   torci    lie    mortar   onto   tie    steel    work      Mo   waterpri 
was  useii      Overhead   clearance   wai    I 

Racei  i        paction  showed  the  encasement  on  underside  of 

n.i.iiii.  i.   nearly  all 

in   over  Industry  tracks  was  In  a   little 
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better  condition  but  concrete  was  missing  in  quite  a  few 
places,  notably  lower  flanges.  The  lower  surface  of  floor  was 
wet.  Samples  of  concrete  were  taken  and  tested  for  excess 
of   sulphur,    but    no   excess   was    found. 

It  was  concluded  that  most  of  the  trouble  was  due  to  the 
seeping  of  water  through  the  cracks  in  the  concrete  floor  and 
also  between  the  encasement  and  the  steel;  this  action  loosen- 
ing and  cracking  the  concrete  and  rusting  the  reinforcement, 
finally   causing  the  concrete  to   drop  off. 

On  the  three  structures  erected  in  1906  the  encasement 
work  was  in  about  the  same  condition  as  the  one  above  de- 
scribed, the  cause  seeming  to  be  the  same,  i.e.,  the  seeping 
of  water  down  between   the  steel  and  the  concrete. 

On  the  new  structures,  the  Kansas  City  Terminal  Ry.  Co. 
is  building,  the  encasement  is  applied  in  the  majority  of  cases 
by   use   of  the   cement   gun. 

A  comparison  of  costs  by  cement-gun  work  and  by  pour- 
ing in  forms  shows  a  saving  of  2c.  per  sq.ft.  in  favor  of  the 
gun  work  over  the  poured  encasement,  and  it  might  be  stated 
that  since  this  estimate  was  made  we  have  received  bids  on 
actual  work  that  check  very   closely  with   the  above. 

The  steelwork  to  be  encased  was  designed  with  open  holes 
\i  in.  in  diameter  in  webs,  stiffeners  and  flanges,  so  that  in 
placing  and  attaching  the  reinforcement  there  would  be  ample 
provision  for  rigid  attachment  to  the  structure.  In  attaching 
reinforcement  to  girder  webs  and  other  large  surfaces,  the 
bars  were  placed  on  small  V-shaped  iron  saddles  and  wired 
through  the  webs  to  each  other.  On  flanges  the  rods  were 
run  through  steel  eye-bolts  attached  to  the  lower  flange,  the 
mesh  being  attached  to  the  bars  by  wiring.  At  the  junction 
of  the  concrete  encasement  with  the  floor,  which  is  also  of 
concrete,  a  splice  was  provided  by  use  of  mesh  placed  in  the 
floor  previously  cast,   this  splice  being  4  in.   in  width. 

The  steel  girders  were  shipped  from  the  shops  with  a  shop 
coat  of  linseed  oil,  which  was  removed  by  the  use  of  a  caustic 
soda  wash  before  encasement  was  started.  All  rust  spots  were 
removed  with  a  wire  brush. 

Our  experience  has  shown  that  the  1:3  mixture  placed  in 
the  gun  gives  a  resulting  mortar  of  approximately  1:2%,  this 
change  being  due  to  loss  of  sand.  The  sand  must  be  nearly 
dry.  the  dryer  the  better,  a  mixture  of  coarse  and  fine  grains 
giving  better  results  with  considerably  less  loss,  than  either 
the  coarse  or   fine   alone. 

The  sand  must  be  screened  as  particles  over  '/a  in.  in  diam- 
eter  clog   the   gun   and   cause   serious   delays. 

The  compressor  should  be  a  machine  of  very  ample  capacity 
and  an   intermediate  air  storage   tank   is  an  advantage. 

It  was  found  that  it  was  very  difficult  to  encase  the  lower 
flange  of  a  girder,  especially  so  the  lower  face,  and  in  our 
work  we  cast  this  portion  in  quite  a  few  cases. 

It  was  also  a  difficult  proposition  to  get  a  good,  clean  job 
around  stiffeners  and  sidewalk  bracket  members.  On  the 
brackets  V-shaped  forms  were  made  and  used  as  a  backing 
for  the  gun  work.  As  t>  finish,  the  appearance  is  fairly  good, 
though  far  from  the  smooth,  even  lines  of  cast  work  and  a 
great  deal  depends  upon  the  finisher  as  to  the  final  appearance, 

Om-  i    th it-gun    work,  especially 

go  In  ;i  i i      that  the  viaduct    can  be 

put  In  I   ii ncasement   work  performed  afterward 

when  itliout  any   material   trouble. 

been   taken   In  all   the   work    on    this   terminal    to 
build   and    waterproof   thi     brld        Booi        o   as   to    prevent   the 
i  thi      ■■       eti                             t  work,  and 
we  )■■  i  i  essential  In  g I  •  ncase- 

ment   work. 
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orr  to  ;i   depth  or  about   2   In,  contemplated   to 

pi  oti  'i  thi 


our  tracks  at  Elizabeth,  N.  J.,  the  previous  bridge  being 
badly  disintegrated  by  gases  as  to  require  renewal.  Up  to  t 
present  time  this  has  proven  very  satisfactory  and  looks 
if  were  still  good  for  two  or  three  years.  The  original  brid 
was  built   about   1892. 

BOSTON  &  ALBANY  R.R.  (through  W.  F.  Steffens)— t 
have  built  at  Tremont  St.,  Boston,  a  bridge  over  four  trac 
of  the  Boston  &  Albany  R.R.  The  minimum  clearance  frcl 
top  of  rail  under  side  of  bridge  is  15  ft.  1%  in.  It  is  evidei 
therefore,  that  the  top  of  stack  of  the  highest  locomoti 
passes  the  bridge  by  but  a  few  inches  clearance.  The  o 
structure  was  of  the  usual  open-floor  type,  witli  pony  trussi 
was  built  in  1S89  and  when  removed  was  practically  deterio 
ated  to  not  less  than  50',;  of  the  original  sections,  where  e 
posed  to  gases. 

The  new  structure  is  of  plate  girders,  with  a  floor  of  tot 
depth    of   about    2    ft.    1    in.,    consisting   of    15-in.    beams    spaci 

1  ft.  6  in.  c.  to  c.  and  incasi  d  entirely  in  concrete  to  form 
solid  slab,  upon  which  the  rails  of  the  Street  Railway  Co.  ar 
the  paving  are  laid.  The  concrete  is  supported  under 
flanges  of  the  beams  by  a  network  of  14 -in.  rods  attached  t 
the  beams  by  means  of  thin  hangers  of  strap  steel  V»x%-i: 
section   hooked    over   the   top  flanges. 

It  was  very  evident  that  under  the  severe  conditions  exis' 
ing  at  this  structure,  the  concrete  protection  would  soon  t 
worn  away  by  blast  action.  To  prevent  this,  we  embeddei 
in  the  concrete  over  the  center  line  of  each  track  a  series  I 
cast-iron  blast  guards  1  in.  thick  by  20  in.  wide  and  in  con 
venient  lengths,  attaching  these  to  the  concrete  by  means  I 
hook  anchors  into  the  slab.  The  exposed  surface  of  the  cas 
iron   was  chilled   in   order  to  harden  it. 

This  blast  guard  construction  has  demonstrated  that  1 
will  be  effective  indefinitely  in  protecting  the  concrete  under 
surface.  The  blast  strikes  the  plate  and  is  deflected  hori 
zontally    as    intended. 

KANSAS  CITY  TERMINAL  RY.  (through  G.  E.  Tebbetts)- 
Up  to  the  present  time  we  have  not  put  into  use  blast  board 
on    the    work    in    hand,   but   the    use   of   a    %-in.   asbestos   boan 

2  4in.  wide  over  the  center  line  of  each  track  is  contemplate! 
and  will  be  put  into  service  within  the  next  few  months. 

The  old  structures  on  the  Kansas  City  Belt  Ry.  had,  li 
quite  a  few  cases,  headroom  varying  from  17  to  20  ft.  am 
were  built  over  the  main  line  where  the  grade  was  lVi%,  Btj 
that  they  were  subject  to  a  very  violent  sand-blast  actior 
from  exhaust.  On  inspection  it  was  found  that  the  girdei 
flanges  and  other  portions  of  floor  system  over  the  uphll 
tracks  were  practically  worn  away  by  the  action  of  the  ex- 
haust, the  wooden  floor  joists  being  worn  away  to  a  depth 
of  about  2  in.  by   2   ft.   in  width  over  the  center  line  of  tracks 

Several  materials  were  considered  for  experimental  pur- 
poses and  :t  was  finally  decided  to  try  asbestos  board  in  two 
very  severe  locations.  The  hour, Is  were  placed  at  a  height 
of  18  ft.  above  the  rail  at  Grand  Ave.  and  Troost  Ave.  tempor- 
ary bridges.  At  the  above  points  the  grade  of  the  tracks  was 
1%9!  and  the  blast  action  ver\  severe.  The  boards  wore  left 
in  service  for  about  eleven  months  ami  were  examined  every 
month,  It  was  found  that  there  was  practically  no  cutting 
action  ami  the  boards  were  finally  removed  when  the  tem- 
porary   bridges    were   taken    down. 

•  in  the  showing  oi  the  experiment  asbestos  blast  boards 
have  been  adopted  for  use  on  the  terminal  work. 


Gravity  Swiftclhiairiigl  YsMPcils 
The  use  of  gravity  or  hump  switching  for  the  classifi- 

eati f   freight   ears,   in   order  lo  group  together  those 

for  certain  destinations  or  with  certain  commodities,  's 
increasing  in  the  case  of  large  and  husy  yards,  and  is 
in I'  iLc  subjects  discussed  in  the  report  of  the  Commit- 
tee "ii  Yards  and  Terminals.  The  report  lists  05  freight 
yards   of    this   class   on    'M)    railway    systms,   :',  I    of    tin   1 

yard     hein the   Pennsylvania   System.      In    regard  to 

icratiii"    features  of  those   yards,   we  have  com* 
piled  the  committee's  information  in  Hie  following  In 


I: 
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,)ne  of  the  most  important  elements  in  the  design  of  a 
\ity  yard   is  the  determination  of  the  rate  of  grade 
the  descending  or  accelerating  grades  from  the  sum- 
n    of  the  hump,  upon  which  the  cars  acquire  the  mo- 
niitum  which  carries  them  along  the  classification  lad- 
mi  into  the  classification  tracks.     It  is  difficult  to 
nine  this  with  any  degree  of  exactnesss  since  con- 
ions  vary   in   different  yards,  and  factors  of  location 
affic  affect  the  car  movement.     In  colder  districts 
here  the  cars  are  mainly  empty,  the  grades  must  be 
.  hat  steeper  than  in  warmer  climate  and  where  the 
.  are  mainly  loaded. 

The  grades   must  be  sufficiently  steep  to  insure  that 

ar  will  run  readily  to  any  part  of  the  classification 

links  (under  control  of  the  car  rider  or  brakeman).  but 

•  steep  enough  to  result  in  injury  to  the  cars  and  load- 

lue  to  the  moving  cars  striking  the  standing  cars 

th  undue  force.     Some  officials  consider  that  there  is 

damage  of  this  kind  in  gravity  yards  than  in  flat 

nls.  but  this  is  not  general  experience  or  opinion,  and 

no  good  reason  why  it  should  be  the  case. 
The  arrangement  of  grades  previously  submitted  by  the 
immittee   and    adopted    by    the    Association   as  "recom- 
ended  practice"   (with  the  track  scale  on  the  grade)  is 
follows : 

1.     Where  cars  are  largely  empty:  2%  for  60  ft.  and 
or  50  ft.,  followed  by  1%  on  the  ladder  and  0.5% 
arough  the  classification  tracks. 
i.     Where  cars   arc   largely   loaded:   the  same  grades, 
ut  the    \r'(    grade   may   he  shortened    (to  not  less  than 
5  ft.  I.  and  the  two  following  grades  should  be  at  least 
-' ,    and   0.4%,   respectively. 
3.     The  grade  over  the  scale  not  to  exceed  2%. 
I  The  committee   made   inquiry  as  to  proposed  changes 
it  the  above,  but  most  of  the  replies  were  to  the  effect 

hat  'hanges  were  desired.     One  reply,  however,  sug- 

rates  of  grades  as  shown  by  Ihe  table  at  the  head 
if  the  next  column,  the  horizontal  length  of  incline 
leing  300  ft.  in  each  case,  succeeded  by  1%  grade  along 
lie  ladder  and  turnouts. 

The  principal  feature  ol  this  arrangement  is  in  re- 
hiring the  grade  over  the  scale,  instead  of  putting  the 
scale  on  the  2%  grade  at   the  summit.     The  idea  is  to 


Starting 
Loaded  cars;  with 

scale    3%  for    35  ft. 

Loaded     cars;     no 

scale    3  %  for  100  ft. 

Light    cars;    with 

scale    3%  for    40  ft. 

Light      cars;      no 

scale    3  %  for  200  ft. 


Over  scale 

.5  7r  for  50  ft. 


Accelerating 
2.5%  for  215  ft. 

1.5  %  for  200  ft. 

0.5  %  for  50  ft.     3     %  for  210  ft. 
1.5%  for  100  ft. 

check  the  speed  slightly  in  passing  over  the  scale,  the 
steeper  grade  above  the  scale  being  necessary  to  start 
and  space  the  cars.  This  reduction  of  grade  is  followed 
in  many  gravity  yards. 

The  switches  are  handled  usually  by  hand,  by  switch- 
men on  the  ground  ;  but  in  some  large  yards  they  are  op- 
erated by  power  from  an  elevated  cabin  or  tower.  In  the 
latter  case,  there  is  usually  at  the  tower  switchboard  an 
indicator  for  each  switch,  to  indicate  to  the  operator  if 
a  car  has  cleared  the  switch,  or  has  stopped  too  soon  and 
is  fouling  the  switch.  The  cars  run  along  the  ladder 
track  in  quick  sucessicn  (as  they  are  uncoupled  from 
the  train  at  the  summit),  and  the  switchmen  or  tower- 
men  must  be  informed  as  to  the  track  for  which  each  car 
or  cut  of  cars  is  intended.  This  is  done  very  frequently 
by  giving  the  men  a  switching  list  (showing  the  number 
of  cuts  and  the  track  for  each),  or  by  chalking  the  ends 
of  the  cars,  and  sometimes  by  giving  hand  or  lamp  sig- 
nals. 

The  replies  to  the  committee's  inquiry  show  that 
of  29  yards,  20  yards  use  a  switching  list,  8  chalk  The 
cars,  and  at  one  yard  telephones  arc  used,  while  two  or 
three  use  hand  signal-,  as  supplementary. 

In  regard  to  cost  of  operation  of  gravity  switching 
as  compared  with  flat-yard  switching,  it  is  pointed  out  the 
gravity  yard  is  built  mainly  for  increased  speed  and  fa- 
cility of  work,  rather  than  for  actual  economy.  Some 
engineers  consider  thai  the  cost  of  operation  is  no  less, 
while  others  state  that  for  the  same  service  and  conditions 
the  cost  would  be  50%  less  than  for  a  flat  yard,  and  the 
latter  would  require  to  be  of  much  larger  size. 

The  minimum  business  which  would  warrant  the  use  of 
a  hump  yard  was  stated  at  500  to  1000  cars  per  day  in  dif- 
ferent replies.  Two  replies  stated  that  this  should  be  deter- 
mined by  flic  number  of  switches  made  or  by  the  num- 
ber of  classifications  (rather  than  the  number  of  cars), 
the  minimum  for  a  hump  yard  being  seven  classifications 
or  800  switches  per  2  1  hours. 

$  v 

IiniteiFirm]!   Steessesg  wMIhi  AppMcattioim 
to  Reiimforced-Coimeirete  Be^minas 

A  Series  op  Three  Related  Papers,  with  Diagrams  II.     Stress   Trajectories 

Bl     I'M  WW  is    A.    GlL(  HRIST* 

SYNOPSIS    -Shows   trajectories  and  contours  of  prin-  could   be   trj 1    for  the  other  principal   -tress,  the  two 

tress.     Discusses  nn,i  derives  the  curves  /"/■  Ihr  families  mutually  intersecting  a(  right  angles  everywhere. 

"'  '   "/  bending.  Some  of  these  lines  or  trajectories  of  principal  stress  for 

'.'.  a    uniformly  loaded   simple    beam    have   been    accural  sly 

If  a  point  were  to  move  through  a  stressed  body  always  plotted  m   Fig,    i.     They  give  the  direction  of  principal 

allowing  the  direction  of  principal   stress   for  all   posi-  sties-   for  any  point   inn   bIiovi    nothing  as  to  stress  in- 

I   ,i     iiiim-.  it   would   trace  some  fixed  locus,  depend-  tensity, 
ing  upon    it-    initial    position.     By   varying  the   initial   po-  Pig.  5  Shows   the   trajectories   for  the  unloaded   portion 

itdori  we  mighl    till   the  whole  area  of  the  body  with  a  0f  a  loaded  beam,  and  i|  also  shows  stress  mien.; 

fnr"n.v  ,lf  """  rsecting  loci.  A her  familj  of  ,  urvw  means  of  a  set  of  stress  contours,  or  lines  of  equal  stress. 

•Destgi  ■'    b i  .'i   \.,.i:  ,t Manila    p   i  The  trajectories  and  contours  here  shown  are  typical  of  a 
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general  method  for  displaying  the  complete  distribution 
of  stress  in  any  stressed  body  whatever,  when  the  shape, 
loading  and  elastic-  behavior  of  the  body  are  sufficiently 
known. 

In  what  follows  the  "flow"  of  normal  stress  as  ex- 
hibited in  Fig.  5  will  first  be  discussed,  after  which  a 
brief  outline  of  the  derivation  of  the  curves  will  be  given. 
All  the  figures  herein  presented  are  original  with  the 
writer. 

To  make  perfectly  clear  the  type  of  loading  we  are 
dealing  with,  imagine  the  portion  of  the  beam  on  the 
left  of  the  axis  of  Y  as  wiped  out  and  a  support  sub- 
stituted similar  to  one  of  those  shown  in  Fig.  4.  The 
conditions  on  the  right  will  be  in  no  wise  changed.  Fur- 


Fig.  4.     Stbess  Trajectories  in  Simple  Beam  Uni- 
formly Loaded 

(Vertical   compression  due  to  load  is  neglected.) 

ther  than   this,   it   makes  no  difference   how   far  to  the 
right  the  beam  extends  before   it   gets   its  load,  for  the 
moment  at  any  point  depends  only  upon  the  shear  at  Y 
and   the  distance  of  the   moment    plane  from    Y.     The 
curves  shown  will  answer  for  thai   portion  of  any  beam 
which  is  entirely  between  external  loads  and  reactions.  A 
of  contraflexure  is  included  because  it   is  a   plane 
of  Bymmetry,  and   the  general   properties  of  the  curves 
are  better  illustrated  at  such  a  point   than  they  are  at  a 
of  relatively  high  bending  moment. 
The   trajectories   extending  outward    in   either   direc- 
tion approach  indefinitely  toward  the  boundaries  of  the 
beam  until  interrupted  by  an  external  load.    The  I 


Moment  Nega+ive 


group  sweep  across  the  neutral  axis  everywhere  at  4.' 
and  reach  the  lower  boundary  of  the  beam  at  right  angl 
thereto  and  with  stress  reduced  to  zero.  The  upper  po 
tion  or  "sheaf"  of  this  group  sweeps  across  the  plane  i 
contraflexure  at  45c  and.  inflecting,  runs  out  to  the  lowi 
left,  forming  the  symmetrical  counterpart  to  its  figru 
in  the  upper  right.  The  stresses  in  this  sheaf  reach 
minimum  somewhere  in  the  vicinity  of  the  plane  of  coi 
traflexure 

The  rise  and  fall  of  stress  intensity  as  we  pass  alon 
any  trajectory  is  easily  followed  b)  noting  the  frequent' 
with  which  the  contours  are  crossed.  To  avoid  coil 
fusion,  the  tension  contours  are  omitted ;  they  are  tli 
same  as  those  for  compression  if  reversed  top  for  bot 
torn. 

The  figures  at  the  ends  of  the  contours  are  propoij 
tional  to  the  stress  represented  by  each.  To  be  exaci 
each  figure  will  give  the  unit  stress  in  lb.  per  sq.in.  I  i 

be  multiplied  by    f  -,     where  11*  is  the  total  shear  and 

the  semideptli  of  beam  (the  breadth  of  the  beam  is  as 
sumed  unity  in  this  and  all  that  follows).  The  contour 
occur  in  pairs,  the  limbs  of  each  pair  being  symmetrical! 
located  about  point  0.  The  "lay"  of  the  contours  is  suf 
ficiently  plain  for  the  high  values,  down  to  contour  IV2J 
In  passing  from  U/2  to  1  the  curves  (not  drawn)  poin 
in  sharply  toward  0,  the  limbs  for  contour  1  being  FOh 
and  EOJ,  i.e..  the  neutral  axis  is  a  part  of  contour  1 
In  passing  to  values  below  1  we  should  consider  the  limb: 
of  contour  1  as  FOJ  and  EOH,  whence  we  pass  througl 
contour  y2  to  the  two  straight  lines  CD  and  AB,  whict 
constitute  the  zero  contour.  All  these  contours  belong  t( 
a  single  family  of  curves  representing  a  quartic  equation 
which  will  be  derived  later  (  Fig.  6). 

The  trajectory  Forming  the  top  of  the  right-hand  part 
of  the  beam  turns  suddenly  through  I.V  at  C  and  pro- 
ceeds downward  toward  the  left.  This  feat  would  be  im- 
possible without  rupture  were  it  not  for  the  fact  thai  all 
stresses  vanish  a!  C.     Point  G  is  a  singular  point,  about 


1-      which  there  is 


difficulty  if  we  always  \  iew  it   m  the 


Solid  line:,  are  direction  of  principal  stresses  Dotted  line*  arc  contours  for  principal  compressive  stresses 

I  [|     b  Trajhctowi      .1.  -mi      C 1      i\   Beam   under  Constant  She  ah   (Between   i 

I'l.ANI     01     I  0     11    iPLEXURl 


mptoti      F01     ■  ijectorie 

thai  the  ti  <  ibuted  load    hown  in 

l         I  are  not  Bcfi  irfhing   •■•  ith  th<    com 

1,  hrajci  '">  ie    a1   thi    e  ■  treme  nppei    1  ight,  where 
■    ■    and   following;  them   toward 

lli.it     tllOSC     in     I  be     bitter     portion    ol     the 


I     Hie     |'« 


licit 


lighl   ol    the  limil  in 

hi I  it. 

h  u,  ill  be  notii  I'd  llml    oiiiewherc  near   1/  the  1  omprc 

sion  trajee  tort   there    how  11  «  ill  I"    1  ingi  nl  to  1  0 

tour  ( not  drawn  1  between  the  tain.     '  ■  am)  I.    Clearly, 
this   is  a   poinl   oi    minimum  stress  in   that   trajectory. 
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he  locus  of  these  points  of  minimum  stress  for  all  the 
ajectories  is  some  curved  line  such  as  CM  OX  A  (not 
•awn),  and  it  can  be  shown  that  this  is  also  the  locus 
"  points  of  inflection  in  the  tension  trajectories — a  truth 
hat  seems  at  leasi  probable  from  the  drawing  of  the 
gure,  for  since  all  the  trajectories  cross  the  X-  and  Y- 

;    15   .  they  must  inflect  between  them. 
Everything  that  we  have  been  saying  about  the  com- 
ression  curves  applies  equally  well  to  the  tension  curves, 
or  the  whole  figure  is  symmetrical  about  the  vertical  as 
rell  as  the  horizontal   axis. 
For  all   points  of  a  homogeneous  beam  not  too  near 
points  of  support  it  is  probable  that  the  condition 
sented   by  Fig.  5  is  very  near  the  actual  condition. 
5ven   if  the  assumption  that  horizontal  stress  is  propor- 
ional   to  distance  from  the  neutral  axis  were  eonsider- 
Mv  in  error,  the  general  forms  of  the  curves  would  still 
hold  good,  and  especially  would  this  be  true  of  the  tra- 
ectories. 
The  complete  conditions  of  stress  at  the  three  points 
and   T,   have  been   plotted   in    the   three   figures  to 
ight  of  Fig.  5.     The  dotted  four-leaf  clovers  rep- 
ting  shear  are  all   of  the  same  sjze.  since  the  three 
-    were   so    chosen,    the    shears    being    ±1   for    each 
From  the  contours,  we  see  that  the  normal-stress 
intensities  are   '.   and   0,  1U   and   — :j.  and   1    and   — 1. 
The   inclination   of  the   axes  of  all   three   diagrams  con- 
forms exactly  with   the  trajectories  for  the  points  11,  S 
and  T. 

Ai    A',  there  is  no   uncomblned  shear,  the  stress  there 

lurely  linear. 
At  >',  thi'  shear  or  is  pure  since  the  normal  stre-s  in 
the  direction  or.  is  zero,  oc  being  tangent  to  the  lobes  of 
the  normal-stress  curve.  Line  or  is  normal  to  the  pure 
shearing  plane  in  question,  which  is,  therefore,  horizon- 
tal. Notice  in  passing  that  the  vertical  direction  is  tan- 
genl  to  the  lobes  of  the  normal-stress  curve  for  every 
point  of  the  beam  because  one  assumption  upon  which  all 
our  stress  distribution  is  based  is  that  the  vertical  nor- 
mal stress  is  everywhere  zero.  (See  Eq.  1  later  on.) 
There  is  also  a  second  plane  of  pure  shear  normal  to  ah, 
making  an  equal  angle  on  the  other  side  of  the  principal 
stress. 

Ar  '/'.  the  principal  shears  themselves  arc  pure. 
It  we  imagine  the  diagram  for  '/'  t ■ »  move  along  the 
■1  axis,  it  will  remain  always  the  same  in  position 
ami  size.  If,  arriving  at  0,  it  moves  up  to  C,  it  will  de- 
crease in  size  I"  a  point  at  C,  but  retaining  the  same 
sliai'.-.  If  we  imagine  the  diagram  for  I!  to  move  along 
the  top  of  the  beam,  it  will  vary  in  size  according  to  its 
distance  from  )'  bul  it  will  be  geometrically  similar  in 
all  positions  and  with  axes  in  the  same  direction. 

Every  horizontal  plan,,  is  a  plane  of  pure  shear,  but 
Hie  only  vertical  plane  of  on  re  shear  is  the  plane  of  con- 
traflexure.  There  is  also  a  family  "I'  curved  surfaces 
Wong  which  the  shear  is  pun'  ami  these  correspond  to 
the  other  direction  of  zero  normal  stress,  ah  (in  the  dia- 
gram for  pmiii  $).  Tin  will  everywhere  m 
double  the  angle  with  the  horizontal  that  is  made  by  the 
normal  stress  trajectories.  Tin  system,  and  the  system 
of  all   horizontal   planes,  constitute  two  sets  of  Burft 

of  pure  -hear,  whii  b  are  even  when:  mutually  bisected  bv 

tories. 

ft    is   evident    thai    the    region    of   highest    shear   is   the 

s:mi'   b  of  highest  normal  sires-.  i.e.,  where 


the  bending  stresses  are  highest.  In  view  of  the  fact  that 
we  always  associate  -dangerous"  shearing  stresses  with 
the  end  portions  and  neutral  axis  of  a  beam,  this  may  at 
first  seem  strange,  but  it  will  be  noticed  that  these  high 
shearing  stresses  are  combined  shear,  that  is,  they  occur 
on  planes  where  there  is  also  normal  stress.  In  other 
words,  they  are  the  high  shearing  stresses  that  occur  on 
every  diagonal  plane  in  ordinary  direct  .-tress,  and  the 
extreme-fiber  stress  is  direct  or  linear  stress.  The  ulti- 
mate shearing  strength  of  concrete  is  about  £  of  its  ulti- 
mate compressive  strength;  nevertheless,  when  a  concrete 
strut  is  about  to  fail  in  compression  it  is  developing  a 
shear  on  the  diagonal  plane  of  one-half  the  direct  com- 
pressive stress.  Rut  resistance  to  shear  is  assisted  bv  nor- 
mal compression  just  a-  resistance  to  sliding  is  assisted 
by  pressure  between  the  surfaces.  In  speaking  of  "re- 
sistance In  shear. "  ■'shearing  strength,"  or  ''planes  of 
shear,"  only  uncombined  or  pure  shear  is  meant.  Every 
time  we  test  a  piece  to  failure  in  tension  we  prove  that 
its  resistance  to  simple  shear  cannot  I>r  less  than  one-half 
its  tensile  strength.  Every  time  we  test  a  piece  to  failure 
in  compression  we  prove  nothing  in  regard  to  its  re- 
sistance to  simple  shear. 

Xo  matter  what  the  shape  and  loading  of  the  struc- 
tural form  whose  internal  -tresses  we  may  wish  to  inves- 
tigate, it  is  usually  possible  to  "apprehend,"  without  any 
computations,  the  general  forms  of  the  stress  trajectories. 
On  the  other  hand,  a  rigid  analytical  derivation  is  usually 
complex  and  tedious,  if.  indeed,  it  is  possible.  In  the 
case  of  simple  bending,  however,  the  derivation  is  not  so 
cumbersome,  and  we  will  briefly  indicate  how  the  curves 
of  Fig.  5  were  laid  out. 

With  origin  at  0,  the  bending  moment  .1/  at  any  sec- 
tion is  x  times  the  total  shear,  or  Wx.  The  horizontal 
normal  stress  on  this  section  at  any  height  y  above  the 
neutral   axis   is, 

i 

Substituting  TT>  for  the  moment  M,  and  |A8  for  the 
the  moment  of  inertia  /,  we  have 

The  vertical  stress  for  tin's  type  of  loading  is  assumed  ero, 
and  the  horizontal  and   vertical   shears  are  given  by  the 

well  known  expression  q  =  —  (h-  —  //-').     Letting  /,. 

the  semidepth  of  the  beam,  equal  unity  for  simplicity,  we 
collect  the  following  three  fundamental  equations  for 
normal  stress  and  shear: 

Py  =  0  (1) 

P    =  »/.  Wxy  {%) 

<?  =  •",  W{\  ■       ') 

"huh    give   completely    the   Stress   on    (he   horizontal    and 

vertical  planes  I'm-  any  point  (r,  ;/).  These  planes  cannot 
he  the  directions  of  principal  stress,  since  the  shears  on 
them  are  not  zero.  To  cover  this  case  we  have  from  the 
laws  •>(  variation  of  stress  at  a  point  (sec  equations  5  and 
•;  of  first  paper,  Engineering  News,  March  1 2  1914 
p.  647.) 


inn  3  a 


/',  or  l\  =  *  (Px  +  Py)  *  )  V"4?»  +  (P,~  PyY> 
where  «  is   the  slope  of  the   principal   stress   measured 
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clockwise  from  Y,  and  P1  and  P2  are  the  intensities  of 
principal  stress.  Substituting  in  these  equations  for  Px, 
Py  and  q,  their  values  in  terms  of  x  and  y  as  given  by 
(1),  (2)  and  (3) : 


tan  '.'  a 


xy 


(4) 


P,  or  Pn 


*W(x.y±^z*y?  +  (i  — y»)t)    (5) 

These  are  the  final  equations  from  which  all  the  curves 
may  be  plotted.  (4)  for  the  trajectories  and  (5)  for  the 
contours. 

To  use  equation  (4),  numerical  values  for  x  and  y  are 
assumed  and  the  value  of  a  computed  therefrom  is  laid  off 
as  a  slope  at  that  point.  When  a  sufficient  number  of 
such  slopes  have  been  drawn  at  various  points,  any  trajec- 
tory may  be  drawn,  not  t  It  rough  the  points,  but  to  pass 
\g  them  at  slopes  interpolated  from  the  nearest  in- 
dicated slopes.  This  gives  quite  as  satisfactory  results 
as  if  the  curves  were  plotted  in  the  usual  way  from  car- 
tesian coordinates.  Note  that  any  number  of  values  dif- 
fering by  90°  will  satisfy  equation  (4),  which  thus  ac- 
counts for  both  sets  of  trajectories.* 

If  P1  is  made  constant  in  Eq.  (5),  the  equation  in  x 
and  y  represents  the  locus  of  all  points  having  the  same 
intensity  of  principal  stress,  i.e.,  a  stress-contour.  To 
plot  the  curves  the  constants  should  be  lumped  into  one 
and  the  equation  solved  as  an  explicit  function  of  one 
variable  if  possible,  thus: 


W 


=  a  =  xy  =t  V  x3y*  +  (1  —  y2)'- 


It  is  possible  to  solve  this  for  x,  giving: 
1    ,  y        y* 


'.'  a  y 


+ 


(6) 


in  which  a  is  the  variable  parameter.  The  equation  being 
m  explicit  form,  the  curves  are  easily  plotted  by  usual 
methods. 

Notice  thai  in  this  case  of.  bending  the  principal 
everywhere  of  opposite  sign,  for  in  (-r>)  the 
radical  must  always  be  greater  than  xy,  which  means  that 
/',  is  minus  if  I',  is  plus  and  vice  versa.  The  compres- 
eurves  everywhere  remain  compression  and  the  ten- 
sion curves  remain  tension.  An  example  where  this  i, 
not  the  case  is  shown  in  Fig.  (>,  in  which  the  trajectories 
an-  dotted  where  the  stress  in  them  is  tension. 

The  assumption  thai   Py  =  0  is  not  strictly  ims  for 

nth  di  tributed  load,  and  the  shorter  the  beam 

■l  with  it-  depth,  the  more  thi    assumption  is 

in  error.     Fig.  6  shows  a  very  short  beam  in  which  the 

are  plotti  d  i rately  «  ith   Pull   recognition 

■  •  pari  of  the 
l"  am,  '-.,  eedi   the  maJ  imum  horizontal     I  re  -. 

distribution  of  this  verl ical  i pn     ion  i     i  mai 

[ma    n<    a     mall    vertii  al 
from  top  to  bottom  of  the  beam  at  the  top  of  whii  h 
a  .  the  load  per  unii  area      Since  the  verl  it  al 
on  the  free  bottom  of  the  i  ri  m  mn  I  bi   zi  n 

en  Ha  iop  and  bol 

torn  bj  tl"  hi  and  left 

'■  oi  ption  with  re  peel  to  y  rmi  I 

'i I    li    it,.    . i . rr ii., i   .  quntlon 

i 
mi  I,  ,     of     II" 


be  equal  to  the  rate  of  change  of  shear  with  respect  to  x 
dPy  _  dq 
~dy~  ~Tx  ' ' : 

just  as  the  increment  of  direct  stress  in  a  small  horizon-! 

Horizontal 
Stress  Variation 


Vertical 

Stress  Variation 


(8) 


Fig.  6.     Stress  Trajectories  in  Very  Short  Beam 
Uniformly  Loaded 

(Vertical    compression    due    to    load    is    taken   account    of.) 

tal  prism  is  equal  to  the  difference  of  the  shears  on  its 
top  and  bottom : 

dPx  =  dq 

dx        dy 

These  are  two  very  fundamental  relations,  the  second 
one  being  used  in  all  textbooks  to  get  the  well-known 
equation  showing  the  parabolic  vertical  distribution  of 
shear,  already  given  in  Eq.   (3). 

To  illustrate  the  vertical  distribution  of  normal  stress 
with  the  ease  in  hand,  we  assume  the  origin  at  the  cen- 
ter of  the  beam.  For  uniformily  distributed  loading 
Eq.  (3)   becomes: 

q  =  3  j  „•.,-  (  |  _  ,,-• ) 
which  shows   the   linear   variation    horizontally   and   tin 
parabolic   variation   vertically.      Differentiating  with   ra- 
sped to  .'■ : 


d 


.-!«(]      y%) 


Hence,  bj   Eq.  (1  ). 


dPy 
dy 


':',  "'  ( l   -  jt>) 


/'■.        \wj(\        y»)dy        -(3»       </*  +  ■:<     (9) 
the  constant  of  integration  being  found  bj   the  condition 

thai    /'.'/  ii   when  y  I. 

The  i  une  on  the  lefl  of  Fiji    6  i  iphii  all}   the 

mannei  in  »  hii  h  this  vertii  al  normal  stress  fall  ofl  from 
top  to  bottom,  tin  nbsi  n  oi  thi  curve  representing  Py 
in  the  i  ubi<   i  quai  ion  (9). 

I  quai  ion   <  fl  i   takes  the  place  of  Eq.  (1)   in  dern  in| 

ion    foi    Fi      fl   malogou    to  tho  e  nln  ndj  derived 

foi    l  'ig,  5,  hut  bi  yond  thi    point   the  equal  ion    bei  ome 
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Uabersome,    and,    the    general    methods    having 
p  uted  out.  we  will  carry  them  no  further. 

•ur  assumptions  for  this  short  deep  beam  would  be 
v  v  difficult  to  embody  in  an  actual  beam.  For  a  beam 
I  -urh  proportions  true  beam  action  may  be  said  to  have 
,  aed.  Nevertheless,  the  trajectories  must  have  sub- 
g.ntiallv  the  forms  which  are  here  shown  as  the  results 

0  exact    deductions   from    idealized    assumptions.      The 
tical  compression   initiated   by   the  load,  as  it  passes 
rnward  must  curve  outward  to  reach  the  supports. 
In  longer  beams  we  may  have  planes  of  reasonably  pure 

max,  as  at  the  positions  of  contraflexure,  but  we  can- 
it  make  the  beam  fail  by  shear  on  such  planes  because 
t    normal  bending  stresses  not  far  to  the  right  and  left 
inch  greater.     When  the  beam  is  very  short,  it 
tically    degenerated    into    a    "punch,"    and   the 
ijlure  by  shear  along  the  lines  AB  and  CD  is  progressive 
omes  very  complicated. 
Unlike  the  case  represented  in  Fig.  5,  where  the  prin- 
cal  stresses  are  always  of  opposite  sign,   in  the  short 

1  mi  the  principal  stresses  are  of  the  same  sign  through- 
[Jt  a  large  portion   of  the  top.     The   bending  stresses, 

re  compressive  at  the  center  section,  pass  through 
1  become  negative  or  tension  before  reaching  the 
-.     The  change  occurs  at  some  curved  locus  passing 
rough  A,  0  and  C,  as  shown  by  the  change  from  solid 
dotted   lines.     The  principal  stress,  which  is  vertical 
i    reases  downward  to  a  maximum  along  some 
-us   GEF,  below   which   it  is  decreasing  every- 
Uso,  the  tension  in  the  bottom  reaches  a  mini- 
um on  si, me  locus  l>o,  which  is  also  the  locus  on  which 
lie  solid-line  curves  inflect. 

-   along  the  trajectories  give   actual  stresses  if 

ultiplied   by   %    ""    ''■ 

The  stresses  in  a  homogeneous  beam  are  characterized 

feet  flow,  or  absence  of  abrupt  change.      Diree- 

magnitude  are  everywhere  continuous  functions 

the  coordinates  of  the  point. 

I  This  may  be  said  of  all  bodies,  and.  indeed,  of  stress 

general.     Even  where  so  called  external  loads  are  ap- 

liod,  there  can  be  no  abrupt  change  in  stress.     Strictly 

oads  may  not  exist,  for  then  the  stress  in- 

nrity   under   them   becomes    infinite  and    failure    (i.e., 

I   must  occur  until  the  load  is  distributed  over 

jinie  finite  area.     Angles  and  corners  in  stressed  bodies 

onsistent  with  a  flow  of  stress,  and  nature  abhors 

lem  as  she  does  a  vacuum  (whatever  thai  may  mean). 

ighl  rounding  is  sometimes  sufficient  to  prevent 

instance,  the  fillets  in  castings.  Wherever 

oluti  \\  shai  p,  there  ini  ipienl  rupture  must 

r-cur  unless  all  stresses  vanish  at  the  point. 

'  he  load  on  the  beam   in   Fig.    I   m.n   be 

aveling  along  the  trajectories  to  the  abut- 

Phe   trajectories   arc   conceived   as    intersecting 

bl  "Inch  constitute  the  whole  of  the  beam,  the  stress 

i  Itch  hem-  direct.    Thus,  the  load  is  distributed  along 

I  c   of   the   compression    fibers,   and    as   it 

'•'■aid  and  downward  it  is  gradually  diminished 

■bsorbed  l>\  the  curved  pull  of  the  tension  libers,  until 

re. In,.--  to  zero  at  the  bottom  of  the  beam  and  to  a 

luum  at  the  end.  which  hitt.r.  in  composition 

i'b  an  equal   residuum  from  the  ten  ion  fibers,  is  ex- 

■[  reai  fcion  or  shedr.     \-  th( 
"u-  outward  and  upward  in  the  tension  fibi 

d  by  Ibe  thru-!  of  H,P  , 
lotion  of  the  two  -cN  nf  libers  |)0ing  mutual. 


been      TIhe    F5POpOS©( 


A  comprehensive  scheme  for  the  construction  of  rapid- 
transit  subways,  in  Providence,  P>.  I.,  has  been  recom- 
mended to  the  City  Council  by  a  special  Committee  on 
Subways  (John  W.  Kelso.  Chairman)  as  briefly  noted  in 
Engineering  News,  Mar.  12.  The  report  contains  the 
report  of  the  committee's  engineer,  William  W.  Lewis 
(Assistant  Engineer,  Boston  Transit  Commission),  and 
a  bill  to  be  introduced  in  the  General  Assembly  of  the 
State,  to  provide  rapid  transit  in  Providence. 
Engineer's  Rkport 

Mr.  Lewis  stuns  the  result  of  his  studies  in  five  conclu- 


sions as  follows : 

(.1)      The    traveling 

entitled  to  better  faci 


public   and    the    business    interests   are 
ities  than  they  now  enjoy. 


M\r   Showing    Providence  Surface  Car  Lines  and 
Proposki)  Subways 

(2)  While  the  general  business  of  the  city  would  find 
considerable  relief  by  widening  anj  of  its  streets,  the  trans- 
portation facilities  resulting  would  show  very  little  better- 
ment, and  this  betterment   would   last   only  for  a  few  years. 

A  system  Of  subways  properly  designed  for  future 
extensions  would  give  business  the  needed  relief  and  would 
furnish  the  traveling  public  with  an  uptodate  rapid-transit 
system. 

(4)  These  subways  would  be  a  permanent  construction 
and  of  sufficient  capacity  to  carry  several  times  the  present 
traffic  of  the   <  it y. 

(5)  The  city  of  Providence  can  afford  to  build  these  sub- 
ways ami  the  Rhode  Island  Co,  (operatoi  of  the  present  sur- 
face-car system)   can  afford   to  leas,    them. 

The  present  conditions  have  been  admittedly  une 
factorj    for  main  years  on  account  of  the  very  narrow 
streets  and  very  steep  grades  with  which  Providence  is 
afflicted,  there  being  not  only  congestion  ^  Btreet-car  traf- 

'  the  sidewalks  and  vehicles  in  the 

road  wa  vs.* 


',}}  r1',"','1'' ,'",'  '"'""', I1'-"  '"  '""   BlonJ     Arnold    of  Chicago, 
made  a  report   to  th<    thi  ..  Commltt.  chlses 

"'    ""    CJtj    Coum  II,   on   tract n  ,,,t   a,  v,"i..  , 

"rttntn   the    Providence   district       H™  presented  Several 
ird    to    the    surface  svs tern       > 
'';,,.■'  8    leading    to    the 

rmlnal 
nprovem.  ...  „  ,i  ,  Sutpm  ■ 

ould   not   be  justlfl,  '.,   ,„  . 

I  byVhVr'm'e^.6    r""' '    "''""    pr,Mnl    "^    ™"  » 
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The  population  of  the  city  is  about  250,000,  exclusive 
of  the  surrounding  districts  whose  industrial  and  so- 
cial existence  is  closely  linked  with  that  of  Providence  to 
form  a  metropolitan  district  with  a  population  of  about 
125,000.  The  report  shows  that  a  little  distance  to  the 
south  the  transportation  lines  converge  so  that  a  connec- 
tion from  each  to  a  subway  could  be  made  near  Trinity 
Square.  Similarly,  on  the  west  the  outlying  territory 
would  be  drained  through  Olneyville  Square;  on  the  north 
near  the  North  Burial  grounds,  and  on  the  east  near  the 
■•Red  Bridge"  over  the  Seckonk  River  (see  accompanying 
sketch  map). 

The  recommended  subways  take  the  form  of  a  through 
north-south  and  an  east-west  line,  meeting  at  a  transfer 
station  in  the  heart  of  the  business  district. 

At  each  terminus,  inclines  or  approaches  would  be  built 
for  surface  cars  entering  and  leaving.  Way  stations 
would  be  provided  at  points  from  1300  to  3000  ft.  apart, 
depending  on  density  of  population  and  local  topography. 
These  stations  are  planned  as  transfer  points  from  the 
existing  car  routes  which  would  be  tributary.  Although 
surface  cars  would  lie  used  at  fir.-t,  the  tunnel  would  be 
d  to  be  adapted  to  the  use  of  trains  also. 

The  traffic  records  £oi  the  districts  feeding  into  the 
southern  line  showed  33,800,000  passengers  in  1913 
(39.8$  of  traffic  in  the  whole  live-cent  zone).  Accord- 
ing to  these  records  in  1913  16,600,000  (1!».6%)  could 
have  been  carried  through  the  western  line  from  beyond 
tie'  terminus,  in  1913,  the  lines  to  the  north  carried  14,- 
100,000  (17.69!  i.  TIm  lines  east  of  Red  Bridge,  in  1913, 
carried  14,100,000  (16.7%).  The  traffic  through  the 
east-side  line  it  is  estimated  can  bo  increased  by  diversion 
lilroade  eh  ..  to  16,700,000  on  the  1913  basis.  The 
surface-line  passengers  within  the  central  district 
amounted  to  5,400,000  in  1913  (6.395  ).  many  of  whom 
would  enter  a  subway  at  way  stations. 

The  cm  of  the  east-west  subway  is  estimated  at  $7,- 
100,000  lor  the  3.5  miles.  The  north-south  subway  is 
estimated  to  cost  $6,500,000  lor  the  -.'.I  miles. 

The  firsi  piece  of  work  recommended  is  the  construction 
.,i  an  i  -I'  nsion  of  the  presenl  East  Side  tunnel  in  an  east- 
erly direction.  The  second  work  recommended  would  be 
the  Bouth-side  line  running  in  from  Trinity  Square  to 
E  change  Place,  including  the  construction  of  I  he  central 

transfer    tation.    The  first  Btep  noted  is  recon nded  as 

the  logical  ci  of  work  already  under  way  and  the 
second  i-  advocated  because  the  traffic  from  the  south  is 
more  than  double  thai  coming  from  any  other  direction, 
and  because  of  the  narrowness  of  the  streets  and  inade- 
quate -e,.  ice   in   tin-  direction.     The  third   and   f -lb 

■..mid  be  the  north  and  wesi  lines,  re  pet  tivelj      HI 

fl  thai  if  tie  n  i     ide  extension 

in  I'M  I  it  could  l>o  completed  and  equipped 

tioi    '■■     1918     Tl ith    idc  line  could  '»    Bn 

i-l,ed  by  |»18,  the  north-side  line  in  L920,  and  the  weal 

Th.  thiit  the  cool  of  construction  will 

he  Hnam  ed  bi  the  city  with  a  ,:'   the 

dehi  limii      "  impli  I I  i  hi  h  line  i 

,i  .,  rental    ufficienl  to 
•    ■   i  on  the  bond-  iind  eouti  ibul  inking 

fund  for  the  retiremenl  of  the  hood      The  reporl  also  di 
i:  iodi    I  bmd  Co    i"  paj  thi  ■ 
• lode    th.ii  ii mpauj  i  ould    afelj  un 


Several  comparisons  are  made  in  the  report  with  1 
rapid-transit  systems  in  other  metropolitan  districts.  I1 
instance,  the  estimated  investment  per  capita  on  comp: 
tion  of  these  lines  ($26.90)  would  be  about  one-half  tl 
required  for  the  present  Boston  subway  lines  ($47.9( 
a  little  more  than  that  for  Philadelphia  ($30.50),  a 
about  two-thirds  that  of  New  York  ($67.75).  Comp: 
ing  the  investment  in  capital  stock  and  bonds  of  t 
Rhode  Island  Co.'s  leased  lines  with  the  West  End  Stn 
Ry.  Co.,  of  Boston,  in  1894,  when  work  on  the  first 
way  there  began,  it  is  reported  that  there  is  $32,600,0 
in  the  Rhode  Island  Co.  compared  with  $24,700,000 
the  West  End  Co.  The  net  operating  revenue  of  t 
Rhode  Island  Co.,  in  1913,  was  $2,186,000  compared  wi 
$1,989,000  for  the  West  End  Co.,  in  1894.  The  gross  i 
ceipts  per  capita  in  Boston,  in  1894,  were  $7.80  compar 
with  $10.70  "in  1913,  in  Providence. 

Recommended  Legislation 

The  Act,  which  it  is  recommended  the  city  solicit 
shall  make  application  to  the  General  Assembly  for  pa 
sage,  first  establishes  the  Providence  Transit  Commissio 
consisting  of  the  Mayor  and  Commissioner  of  Publ 
Works  ex-offieio,  and  the  seven  members  of  the  presei 
Committee  on  Subways. 

The  Commission  would  choose  its  own  chairman,  a' 
point  its  own  secretaries,  and  employ  such  engineers,  su 
veyors,  draftsmen,  clerks  and  other  employees  as  is  fouii 
desirable 

The  Commission  is  directed  to  proceed  with  the  plaL 
and  construction  of  the  subway  lines  already  noted,  ii 
eluding  provision  for  carrying  high-  and  low-tensio 
wires,  telephone  and  telegraph,  cables,  etc. 

The  Commission  i~  authorized  to  execute  contracts,  I 
proved  by  the  City  Council,  for  the  use  of  the  subway 
until  July  1,  1932,  and  then  to  extend  these  agreement 
or  to  make  new  contracts  for  terms  not  exceeding  2 
years.  The  rental  would  be  fixed  .-it  1','  for  the  initiu 
Eve  years  for  each  contract;  i'|\  for  the  second  fiv 
years,  and    I1-',    for  the  remaining  term. 


The  UrvrlopmriH  of  Mlnrml  Reaonreee  is  aimed  to  l>e  pro 

moteil  by  bills  Introduced  Into  the  Senate  and  Ileus,-  h; 
Senator  H,  I..  Myers.  «i  Montana,  and  Representative  Scot 
Ferris,  of  Oklahoma,  as  Chairman  of  the  respective  public-lane 
committees.  These  are  measures  favored  l)j  the  present  ad  mill 
istration  to  make  available  the  coal,  oil,  phosphate  and  pntasl 
deposits  nf  the  Western  states,  [n  general,  the  bills  provldi 
for  leasing  the  public  lauds  under  safeguards  against  mo 
nopollzatlon  and  partial  development, 

Permits  tor  the  exploration  of  2B60  acres  of  oil  lands 
win  be  Issued,  giving  an  exclusive  right  for  two  years,  dur- 
ing which  the  work  done  must  nggregate  2000  fl  depth  It 
,,il  ||  discovered,  the  permittee  may  receive  a  fourth  of  this 
-.  [n  Fee,  the  rest  remaining  with  the  government— sub' 
Jeel  to  royalty  leases  In  small  tracts.  Drillings  must  bi 
mi,,,,  than  !00  fl  from  outei  boundaries  of  lands  leased  or 
pati  nte, i       Waste  ur   oil  Ion    ol    u  ater   to  oil 

:,, ,.   punl   h  i  bli    b]    forfeit  ui  t 

Coal    landi    an    to  bi      old,  as   at    present,   In   small   blocks 
l,„l     with    provision     roi     leasing      an>     holding     not     to 

■ i  To    rfuppl)     local    needs,    III   year    permits    rnuj    I" 

lamiod    fot     up    to    ten   in  i  ■     tracti        \,.    person    or    aHsoi 

l(  rest    In  more  thai lease      CJenernl   n 

t  Ion       foi       • I I<      l>5     the    Seel  ntnrj     i 

Interior      Royalties  nre   to  In    bn   oil   on   production 

i  en  tat  pel  aort    I     Imi I  to  i I     ilatlvi    ho 

■  loi are   to  k" 

i  ■    Rei  lamatlofi   Fund  and  to  hi    u  i  rt  foi    In  Igatl u  oj 

III     .,,1,1    and     rt.-  in  I    arid    Stilt  n,  Vftol      bellll       SO    11'., I     ,,,,.. 

ol    it,,    royalties,   upon    theh    return    to   the   Treasury,  l« 
i,,  ,.,,  to  thi    propei  state  for  sohooli  and  development 
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Tlie  two  lunches  and  afternoon  meetings  of  the  New 

rk  section  of  the  American  Water  Works  Association 

<1   this  winter  have  been   eminently  successful.     The 

i    grows  why  the  water-works  men  of  New  York 

Jd  vicinity  waited  a  quarter  of  a  century  before  adopting 

l|?  practice  which  has  been  so  fruitful  of  good  fellow- 

■jjip  and  technical  advancement  among  the  water-works 

intend  ty  of  New  England.    With  Boston  and  New  York 

J  examples,    we   shall    expect   to   hear   of   water-works 

Inches  at  stated  intervals  in  Philadelphia,  Chicago,  St. 

mis,    New    Orleans.    San    Francisco    and    Seattle    and 

Hher  cities.    The  natural  outcome  of  such  lunches  would 

>     the  organization  of  sections  oi  the  American  Water 

uiks  Association. 

I" Mechanical  filtration  conic  into  its  own  at  last,"  was 
ic  heart-felt  remark  of  an  engineer  connected  with  one 
!'  the  water-filter  companies  after  George  A.  Johnson 
lid  presented  his  notable  paper  on  water  purification  be- 
>re  the  New  York  section  of  the  American  Water  Works 
ssoeiation  on  Mar.  10.  The  paper  was  a  strong  argu- 
ii'iit  for  water  filtration  in  general  and  mechanical  iil- 
jaiio!i  in  particular,  with  some  good  words  thrown  in 
ir  hypochlorite  disinfection. 

i  Although  for  the  time  mechanical  filtration  seemed  to 
e  in  full  possession  of  the  field,  yet  before  the  discus- 
ion  (lo~ci|  Allen  Ilazcn  made  some  remarks  which  in- 
icated  that  there  is  still  something  to  be  said  for  slow 
and  filtration  beyond  that  it  was  a  faithful  old  servant 

lint il  displaced  by  a  younger  1  re  efficient  one.    Mr. 

lohnson's  paper  will  give  a  good  send  off  to  the  initial 
lamber  of  the  Quartirly  which  the  American  Water 
York-  Association  is  to  start  about  Apr.  1.  Meanwhile, 
nine  idea  of  his  paper  and  the  discussion  which  followed 
t  can  be  gained  from  the  brief  article  on  the  subject 
rhich  appears  elsewhere  in  this  issue. 


lary  Stresses  are  IRs,eal 

'    That  the  term  secondary  .slrrssrs  is  not  an  empty  name. 
•mi  denotes  a  real  and  definite  tax  on  the  strength  of  a 
hire,  is  me,  most  important  showing  of  the  commit- 
port  summarized  on  p.  fill)  of  this  issue.     We  say 
important,  because  a  skeptical  attitude  concerning 
dary  stresses  is  very  common  among  structural  engi- 
ne.I  this  must  lie  .lone  away  with  before  attention 
ondary  stresses  can   become  a    regular  element  of 
p  pnn  I  ice. 
\"f  only  do  secondary  stresses  exist,  but  measurements 
ridges  under   load   show    thai    calculations  of   their 
con             i  lose  to  the  act  ual  fai  ts.    This  deduc- 
tion   from   the   American    Railway    Rngi iioLr  Associa- 
tion    imittee'     work    become*    of   vital    importance  as 

loon  as  engineers  concede  the  necessity  of  dealing  with 
these  stresses.     It  will  doubtless  lead  to  frequent  calcu- 
lation of  secondary  'tresses  in  the  course  of  regular  de- 
men    iirelileiil     of    HUCn     Btre88e8     in    old    or    doubtful 


,.  ,i       v    mil    '."    ■■' 


n'l 


bridges,  and  the  recognition  of  the  economy  or  lack  of 
economy  of  particular  types  of  construction,  with  regard 
to  minimizing  secondary  stresses. 

In  the  meantime,  the  committee's  work  is  well  begun, 
rather  than  completed.  The  work  reported  at  present — 
whicb  includes  all  the  work  carried  out  up  to  now.  we 
believe— -is  not  sufficient  for  all  needs.  The  subject  is  too 
intricate  and  many-sided  to  be  covered  by  a  single  set  oi 
tests. 


t    JLessoira    ft© 
)©sagm\©ips 

Conditions  surrounding  piers  and  wharves  carrying 
warehouses  are  peculiarly  favorable  to  such  fires  as  the 
one  which  last  week  destroyed  nearly  a  million  dollars' 
worth  of  property  at  Portland,  Oregon,  as  noted  in  the 
news  column  of  this  issue.  The  accumulation  of  gen- 
erally inflammable  goods  in  such  warehouses,  and  the 
large  floor  area  on  which  these  goods  are  stored  make 
the  start  and  continuance  of  a  firs  comparatively  easy. 
and  the  very  location  of  the  wharves — open  only  to  a 
marginal  street  and  to  the  warer — make  fire-fighting  ex- 
tremely difficult.  When  added  to  these  hardly  insur- 
mountable requirements,  the  structures  themselves  are 
of  fire-mcreasing  rather  than  fire-resisting  construction, 
it  is  small  wonder  that  the  damage  from  these  fairly 
frequent  fires  is  so  great. 

It  so  happens  that  the  Portland  tire  assumes  special 
importance  as  an  object  lesson.  About  eighteen  months 
ago,  a  Portland  Commission  investigating  the  question 
of  municipal  docks  and  warehouses  received  a  report 
from  a  board  of  consulting  engineers  reommending  an 
ambitious  scheme  of  port  development.  Prominent  among 
the  recommendations  was  the  insistence  on  fire-resisting 
structures  and  accompanying  the  report  were  designs 
of  all  the  important  works  in  reinforced  concrete. 

The  Commission  accepted  the  recommendations  and 
set  about  to  cany  them  out,  at  least  in  part;  but  after  a 
number  of  months  of  continued  effort,  it  decided  that 
both  public  and  official  sentiment  was  igainst  the  fire- 
proof construction,  mainly  on  account  of  its  High  cost 
(with  probably  a  mental  reservation  in  favor  of  the  local 
lumber  industry)  and  that  part  of  the  scheme  which  was 
immediately  started  utilized  timber  construction.  This 
work,  which  is  now  in  progress  across  the  river  from  the 
private  docks  where  the  fire  took  place,  i?  of  the  besi 
modem  mill  const  nut  ion  immensely  superior  to  the 
buildings  and  wharves  which  burned,  but  it  is  oeverthe- 
lesr  of  timb.  r.  and  subjected  to  the  usual  timber  fire 
hazard. 

It  is  to  be  hoped  that  the  people  of  Portland  will  take 

the  lesson  of  the  Bw  to  heart  and  recognise  the  final 
economy  of  fireproof  construction  in  these  mammoth 
porl  enterprises.  Elsewhere  on  the  Pacific  Coast,  nota- 
bly San  Francisco,  local  issues  combined  with  the  over- 
whelming ambition  to  present  s  finished  modern  port  to 
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the  first  steamer  through  the  Panama  Canal,  has  led  to 
the  construction  of  the  latest  wharves  and  piers  in  wood. 
For  these  communities  there  is  no  need  to  repeat  the 
time-worn  arguments  in  favor  of  a  permanent  and  fire- 
proof structure.  It  may  serve  some  useful  purpose  to 
point  to  that  blackened  five  acres  along  the  west  bank  of 
the  Willamette. 


aim  AEaslfe^ 

The  bill  for  the  construction  of  a  government  railroad 
in  Alaska,  which  became  a  law  by  President  Wilson's 
signature  on  Mar.  12,  differs  only  in  detail  from  the 
House  bill  reviewed  in  these  columns  in  our  issue  of 
Mar.  5.  The  President  is  given  entire  and  absolute  au- 
thority over  all  matters  in  connection  with  the  construc- 
tion and  operation  of  the  road,  lie  may  "employ  such 
officers,  agents  or  agencies  in  his  discretion  as  may  be 

sarj  to  enable  him  to  carry  out  the  purposes  of  this 

act."     He   may.    if   he   cl ses,   detail    officers   from    th.3 

Engineer  Corps  of  the  Army  or  Navy  to  service  in  the 
ruction  or  operation  of  the  road.  The  sole  limita- 
tions are  that  the  entire  road  shall  not  exceed  1000  miles 
in  extent  and  .-hall  not  cost  more  than  $35,000,000;  that 
if  the  road  is  leased  for  operation  after  completion,  the 
let  -'  shall  no'  be  for  a  longer  period  than  twenty  years; 
and  that  if  existing  railways  in  Alaska  are  purchased, 
the  price  paid  shall  not  exceed  the  "physical  value"  of 
thi    railroad. 

'i  lie  foolish  paragraph  which  we  criticized  in  our  issue 
of  .Mar.  5,  providing  that  equipment  and  material  be- 
longing to  any  other  govemmenl  department  could  be 
drawn  upon   tor  ruction  of  this  road  has  been 

•  ii  out.     In  its  place  there  j>  a  provision  that  any 

materia]  or  equipment  no  longer  t led  ;it   Panama  may 

be  transferred   to   Alaska,   the   Isthmian   Canal   Commis- 
receiving   ere. lit    for    -neb    material    or   equipment 
ch  a    iercent    ;e  of  the  original  cos!  as 
thi     President    may  approve.      It    is    provided,   however, 
that  this  eq  red  shall  not  be  included 

in  tl,<   -s. ;;,., ,001,  1;  ed  for  the  cos!  of  the  road. 

The  principal  usefulne  -  of  this  clause  is  to  illustrate 

the  difficult  -  out  of  the  I  long  1  e    1 '    minds 

the   idea   that    the   machinery   which    has   been    used   a' 
Panama  will  be  oi  ling  Hie  Alaska 

id,  notwithstanding  Ci  hal's  explanation 

recently  given  that  that  machinery  hae  been  for  tie 
pari  practically  ervice 

at    I'al 

ic    fir  t    time   in    the   In  tory  of   the    United 

Stat.-    thai  in     the 

ib-tiintially    no    publii  and    little 

■  mm.  nl    railway 
I 
(hat    under    the    peculiar    condil  ii  I 

Inblc   I"   the   • 

1 1 II.  I    111.' 
tiou   I 

lil    to 

■    I      ill  rel  trn 


operation  is  bound  to  be  excessive  from  the  high  pre™ 
ing  rate  of  wages  if  for  no  other  reason.  So  far  as  i, 
be  judged  at  present,  the  only  possibilities  of  a  pr<| 
earning  traffic  are  from  the  coal  mines;  ami  if  tl  e 
should  eventually  develop  a  heavy  traffic  of  this  st, 
sufficient  to  enable  the  railway  to  earn  a  dividend  on:? 
cosi  there  would  at  once  be  agitation  to  reduce  the  freiit 
rat.'-  so  as  to  enable  the  coal  miners  better  to  conj 
with  their  commercial  rivals  on  the  ground  that  the  rl- 
way  was  built  by  the  government  not  to  earn  profits  it 
to  develop  Alaska.  On  the  whole,  it  will  be  generi7 
agreed  that  if  the  experiment  of  government  railway  0 
struetion  is  to  be  tried,  Alaska  is  as  good  a  place  as 
in  which  to  try  it. 


Tlh©  Dsi^ttoira  Catts7  Msiia^gl©??  ©h 

C©msmassa®im~Mffi.iasvg°e2=    Plana 

©f  MstaEMca-psiB  Gr©veiPimsim©in\tt 

Sweeping  innovations  in  American  city  governs! 
seem  to  have  their  origin  or  gain  their  impetus  in  e 
administrative  weaknesses  which  are  made  evident  v 
floods.  Thus,  the  Commission  plan  originated  in  Galv- 
ton,  in  1901,  after  the  flood  of  the  previous  year,  all 
similarly  the  City-Manager  plan,  already  adopted  1>\ : 
few  small  cities  and  towns,  suddenly  came  into  natM 
wide  prominence  when  it  was  accepted  as  a  fundamenl 
modification  of  the  Commission  plan  at  Dayton,  OhL 
after  the  floods  of  1913. 

Both  the  commission  plan  and  the  commission-mat- 
ger  plan  have  mor<  Ilia  passing  interest  to  engineers  1 
cause  the  first  tends  to  relegate  the  engineer  far  to  1 
rear,  and  the  second  bids  fair  to  more  than  bring  In 
back  to  his  former  place  as  a  recognized  important  fact 
in  municipal  administration. 

Under  the  commission  plan  each  of  the  five  populal 

elected    coi issioners,    almosl     invariably    laymen    ai 

often  with  little  or  no  experience  in  city  governing 
suddenly  finds  himself  at  the  head  of  an  important  ci 
department.  Soon  afterwards  he  regards  himself  qua 
Bed  as  an  "expert"  in  half  a  dozen  lines  of  municipal  1 
tivity.  lie  then  begins  to  lake  unto  himself,  both  with 
and  without  bis  mvn  city,  all  the  credit  that  is  to  be  la 
for  progress  made  in  the  various  technical  fields  o\ 
which  by  the  chance  of  popular  vote  be  is  a  tempor 

ruler.     In   all    tins   there   is   little   likelihood    that    the   ens 

neer  in   the  employ  of  the  city   will   be  working  undi 

c lilions  thai  make  for  efficiency  or  thai  will  yield  hi 

creilit  I'm-  whatever  g 1  work  be  may  be  able  to  acco 

plish   under  difficulties, 

Contra  I   with  this  the  chances  of  the  engineer  11  ml 
■      1   I     managei    plan      There  be  Btands  more  than  a 
equal   chance  with   1  Ic   men   in  nm    other   pri 

im  elf  lil  I  in"  the  office  of  citj   managei 
the  en    im  pr  doc    nol  gi  I  thai  position,  be  has  the  consul 

erable    degree    Of    eon   olatiOD     thai     comes    from     known 

thai  the  lily  manager  under  whom  be  or  bis  fellow-engi 

I     for    e\e,   lltl\ 

1  reward  foi  part)  Ben  i.  es  or  becaus 

! Her. 

11       i  int  the  city  managei    ippcared  in  the  mind 

of  iln    ..Hi'  ial      ■  ■■'  1       en    of  Dayton,  < Hiio,  after  lb 

.  ommi    i .nee'.  1  plan  wo    adopted  i  hero  la  1  year  an 

deteri I  'lev  were  to  Im <<•  an  eicineei   of  in-i 

standing  and  bow   willing  thej   were  1..  |..i\   inm  for  hi 
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rvices,  have  all  been  given  wide  publicity  by  the  offer 

position  to  Colonel  Goethals  at  a  princely  salary, 

in.'  final  securing  for  the  position  at  no  paltry  com- 

.  nsation  of  Henry  M.  Waite,  then  city  engineer  of  Cin- 

ln  view  of  this  selection,  great  interest  attaches  to  what 

..  so  far  as  we  know,  Mr.  Waite' s  first  public  address  on 

ty-manager  plan  before  an  engineering  body  since 

ame  city  manager  of  Dayton.*     We  shall  give  be- 

ow  some  extracts  from  the  address,  accompanied  by  a 

em  words  of  comment 

Mi.  Waite  opened  his  address  by  asking  the  question, 

•i  .in    local   public   utilities  be  operated   as   cheaply   and 

ntly  by  city  government  as  by  corporations"?     In 

i n ion.  the  answer  to  this  question  depends  "in  no 

iinall  measure  upon  the  form  of  municipal  government 

.  MiMiation  in  practice."     Dismissing  as  unworthy 

■  1    consideration   the   sort  of   city    administration   which 

;  its  chief  object  the  finding  of  berths  for  "labor 

hut   has  passed  its  zenith  of  usefulness  in  other  fields," 

the  speaker  touched  briefly  upon  the  well  known  weak- 

of   party   government    and    the   boss   system,    the 

conspicuous  result  of  which  was  that  our  cities  were 

iied  by  men  who  were  not  particularly  trained  for 

isitions"  they  were   filling.     The  inevitable  failure 

system  leu  to  a  demand  for  a  change  which  would 

jreater  efficiency  and  economy  in  city  government. 

Mr.   Waite   stated   tiiat   "the    first    permanent   step   away 

from  the  old  form  of  municipal  government  was  the  com- 

ii   plan,"   under   which    men   were  either  elected  to 

carry  out  certain  prescribed   functions  of  government  or 

distributed  those  functions  anion,!,'  them-elves  after  their 

on.     This  proved  to  be  only  a  step  toward  reform, 

government  by  parties  it  still  left  the  selection 

ecutive  officers,  many  of  whom  must  lie  technically 

■  I  men  if  efficiency  were  to  Ke  secured,  tu  the  chances 
of  popular  vote.  Or,  as  expressed  briefly  am]  forcibly  by 
Mr.  Waite: 

■  in  we  were  confronted  by  failure  of  the  ballot  to  select 
it   men   to   i i         of  particular  functions  of  gov- 

nt    that   required    training  and   experience    for   efficiency. 

This  is  exactly  whal   mighl   have  I n  expected  ami  it 

trange  indeed  that  such  a  system  of  municipal  '_.r<>\- 
iii    should    have    suddenly   conic    to    the    front    and 
over  the  countn  just  as  it  had  become  firmly  es- 
tablished   in    tin     minds    of    persons    who    were    giving 
iil'ul    attention    in   the    principles   and    practices   of 
D  ipal   government    that  one  of  the  essentials  to  sue- 

as   compli  le   a     possible   separation   of   tin-   legisla- 

|    policy-deteri in1.'    functions    and    the   executive 

■notions  of  municipal   government. 

The    next    step    in    advance    in    city    government.    Mr. 
tilted,  was  the  commission-manager  form.  Taking 
Payton  imph  .  M  r.  Waite  -aid  : 

In    I)  il    form   and 

ommls- 
e    city 

i, 

.    I  111'    l\', 

lid    In  iv.      Tie'   heads   ol 

".■    il"-    city    man- 
Hi  •  r  e    I  h    1 1 1  e    Mi    i    1 1  n  d    pi  'I       i  ■  i  ■  1 1  ■  ■ ' '  i  •  ■  1 1    "I    b  11 

method    i,,      ,i         overnmcnl       I'nder  Hi"  "1.1    Loin   we  voti 
-is  ..r   Hi..    ■  n    would   be    In 

i    n    i  '"  poi  iii  Ion   dei  0  inr.   In  nil   n   pn  i  I  Icular 

Wnlte'n   mibji  .  i    v  I  'ommlsslon- 

i  i  ..r  ,\i  mil   Ipal  flovcrnii 

h.    2(1.     I'M  I,    hefoi  n 
VY..I  .-I     Shit  Ion    ill 

I  i'ldlH. 


vacancy  in  its  organization,   to  go  out  and  ask  the  neighbor- 
hood to  vote  on  someone  to  fill  that  particular  place. 

Mr.  Waite  stated  that  in  selecting  heads  of  departments 
for  Dayton,  he  made  a  careful  study  of  the  local  situ- 
ation and  then,  with  one  exception,  chose  men  from  ma- 
terial available  in  the  city,  basing  his  selection  upon  abil- 
ity and  experience.  The  exception  was  the  Director  of 
Service.  For  this  position,  Mr.  Waite  chose  his  princi- 
pal assistant  engineer  in  Cincinnati,  "a  man  who  has 
had  experience  in  large  construction  work  and  municipal 
work."  The  director  of  service  has  charge  of  health, 
water-works,  all  enginering,  contracts,  maintenance  of 
streets  and  sewers,  the  handling  of  garbage  and  ashes,  and 
supervision  of  all  public  utilities." 

As  might  be  expected  of  Mr.  Waite.  it  is  impossible 
for  him  to  tell  the  "political  faith"  of  any  of  his  ap- 
pointees in  Dayton,  the  only  requisites  being  "efficiency, 
conorny  and  loyalty."  The  plan  of  selection  outlined  by 
Mr.  Waite  may  lie  characterized  in  his  own  words  as 
consisting  of  "one  man"  at  the  head  of  a  complete  or- 
ganization actuated  by  "one  idea,  efficiency."  With  such 
an  organization  actuated  by  such  an  idea  and  ideal,  what 
may  not  be  expected  from  the  commission-manager  plan 
at   Payton? 

That  Mr.  Waite  himself  heartily  believes  in  the  com- 
mission-manager plan  as  the  best  scheme  of  municipal 
government  thus  far  devised,  may  be  expressed  in  his  own 
words.     He  says : 

We  believe  we  have  the  most  business-like  form  of  govern- 
ment yet  proposed  in  this  country — in  fact  it  is  the  form  of 
organization  under  which  our  private  corporations  have  had 
such  phenomenal  success  and  we  can  accordingly  see  no  rea- 
son why  it  will  not  move  the  best  form  of  city  government 
under   which    to    operate    public    utilities. 

At  '.he  same  time.  Mr.  Waite  is  living  in  no  fool's  para- 
dise. His  earlier  experience  in  municipal  work  has  nat- 
urally enough  opened  his  eyes  to  some  of  the  weaknesses 
in  municipal  government  which  thus  far  seem  almost  in- 
eradicable. He  refers  in  his  paper  to  the  necessity  for 
-  nf  red  tape  and  a  series  of  formal  actions  requir- 
ing long  delays,  all  as  safeguards  against  various  dis- 
honest practices  and  to  give  the  people  time  to  he  in- 
formed and  discuss  propositions  which  are  up  for  con- 
sideration, ami  which  maw  nf  course,  involve  the  expen- 
diture of  lame  SUmS  of  the   people's   linmev. 

Tie  also  mentions  two  other  difficulties  inherent  for  th  i 
present  in  municipal  work.  These  he  state-,  in  con- 
cluding his  paper,  as   follows: 

In  all   public   work,   wi  -  anted   with   th 

Is  grounded    in    tin    mi. ids  of  most   men   that  they  do   not    have 
to    do   as    much    work    nor    do    th  aa    much    In- 

-     do    in    individual    or   corporate    concerns.      Civil 
1  results  from  an  operat- 
ing  standpoint.      But    we   believe   that    better    results   can    be 
obtained  under  tic  commission-manager  form  than  under  the 
older  forms-,  due  to  a  mo  method   of  selection  and 

!  other  employees]  by  the  application 
-   successful  business  methods  to  our  municipal  govern- 
ment. 

The  whole  country  will  await  with  interest  the  n 

the  commissioner-manager  plan  at   Payton.     Thai 
city  is  the  niily  one  nf  over  100,000  n  which  has 

\oi  ndopted  the  -  -  plan.     I'm'  thai  matter,  the 

next  to  d  iii  -  Ohio,  had  a  population  nf 

less  than  50,00 

Before  dismissing  this  Bubject,  we  cannot  refrain  from 
touching  upon  a  poinl  i  ined  in  Mr.  Wait- ' 

That  i-.  whether  even  those  American  cities  which 
have  p  •  far  as  the  commission-manager  plan 
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have  yet  got  far  enough  away  from  past  traditions  and 
practices  to  keep  any  one  city  manager  long  enough  in 
office  tn  give  either  him  or  the  plan  a  fair  test.  In  all 
cities  whuh  have  so  far  adopted  the  plan,  the  city  man- 
ager i-  subject  to  instant  removal  by  the  city  council. 
In  Dayton,  we  regret  to  have  to  add,  he  is  subject  to 
recall  by  popular  vote. 

it  is  true  that  private  corporations  often  keep  their 
general  managers  for  many  years  and  that  German  cities 
retain  their  burgomasters  for  life  or  until  they  are  called 
to    largeT  cities.     Both   these   facts   combined  with  the 

3H1UUMIIIIM H»l MUM > IBHIHI1U Illlllllllll IHI HHHIIIIII Ml B Ill "'"'' 


numerous  instances  of  American  cities  retaining  impij 
taut  executive  officers  for  decades,  give  reason  to  ho 
that  some,  at  least,  of  our  cities  will  give  an  efficient  ci 
manager  a  long  enough  term  of  office  to  show  what  II 
be  done  under  the  plan  when  it  is  given  a  fair  trial. 
conclusion,  we  express  the  hope  that  Dayton  will  pro 
to  be  one  such  city;  and  we  are  sure  that  the  engineer 
profession  will  join  with  us  in  hoping  that  ii r .  Wai 
will  be  one  of  many  engineers  who,  as  city  managers.  I 
given  not  only  time  but  every  other  opportunity  to  pro 
their  fitness  for  this  new  new  line  of  municipal  work. 
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Models    lira    lEimgiiinveeff'air&g    irJesagira 

Sn  I  was  greatly  interested  in  Wm.  M.  Torrance's 
letter  (Eng.  News,  Dec.  18,  1913)  in  regard  to  models 
in  engineering  design,  as  it  touches  a  point  involving  im- 
portant engineering  principles  which  are  persistently  ig- 
nored. 

Someone  has  said  that  there  is  nothing  new  under  the 
sun;  so,  as  Mr.  Torrance  suspects,  there  is  nothing  new 
in  the  ideas  suggested  in  Ins  communication,  not  even  in 
the  particular  example  he  has  i  hosen  to  illustrate  them. 
It    may    interest    Mr.   Torrance,   and   your  readers  at 
now  thai  as  far  hack  as  1899  Professor  Archi- 
bald Barr,  of  Glasgow  University,  read  a  paper  before  the 
Institution   "i    Engineers  and    Shipbuilders   in    Scotland 
on   "Comparison  of   Similar   Structures  and    .Machines." 
In  his  paper,  Professor  Hair  referred  to  a  previous  paper 
read    before   the  same   institution    in    1875   by   the    late 
oi   James  Thomson,  whose  fame  in  the  scientific 
has  been  overshadowed  by  that  of  his  brother,  the 
late   hold    Kelvin.     Professor  Thomson's   paper  was  on 
"Comparison    of    Similar    Structures    as    to    Elasticity, 
■  ii  and  Stability." 
Professoi    Ban     ought   to  draw   the  attention  of  the 
members  of  the   Institution   to  the  "very  important  and 
■   "   broughl    f  irward   by   Thomson : 
and.  loping   those   principles,   he  applied   "a 

ii   mode  of  to  questions  involving  kinetic 

88   well   a>  static  action 

U'itli  characteristii    l litv  of  thoughl   and  clearness 

l ' i    Barr  enum  ated   I  he   following 

theorems'  which  thoroughly  cover  the  whole  subject: 

be    al(ke    se\  erol 

Bd    i  all  corn  terraces,   when   thi 

ip     1 1    "  '•  ■  i 
and   flli  i  i  tlona  at 
indlni    place*. 
,     ,        ■  i     •. 

placee 

: ;  i  .      ultabli     !•■    beai    lotal    toadi 

of  their  Ilnei lona,  applied 

plai  ea. 

and   In 
M     rhen  alike  several       "  ■     i  4, 
ilna). 
on-    ilmllar    formi    win    give,   ilmllai     re 

Thi 

•  itlo   than    thi    di    whli  h    the 

.    i  iltabli    '  - 

' 

■'■■■■'<  Ibuti  d    ' 


similarly     applied     and     of     intensities     proportional     to     thi 
linear   dimensions. 

Similar    engines     (neglecting    the    small    statical    effects 
their   weights)    are   alike   suitable    to   work  at  the   same   stea 
pressure    and    at    the    same    piston    speed,    i.e.,    at    numbers 
revolutions    per    minute    inversely    as    their    dimensions.      ' 
powers  will  then  be   as  the  squares,   whereas  the  weights  w 
be  as  the  cubes   of  the   linear  dimensions. 

One  of  the  examples  chosen   by   Professor  Barr  1  i 
Lustrate  the  theorems  was  thai   oi   two  railway  tanks  i 
similar  forms  but   one  of  them  of  double  the  linear  d 
mensions  of  the  other.     He  pointed  out  that  in  order  t 
have    the    same    unit    stresses    in    the    materials    of    bot 


Comparison  oi  Sthucturai   Characteristics  of  | 

Ki.i  rn  v\t  and   \  Spider 

tanks,  the  column  supporting  the  larger  one  would  nee 
to  have  a  thickness  of  metal  (the  columns  in  the  exam] 
were  hollow  cylinders)  mil  tune  bul  four  linns  that  o 
the  -mallei  lank.  Also,  the  material  forming  the  tank 
themselves  would  have  to  he  mil  of  proportion  in  orde 
to  snllcr  i he  same  unit  si resses. 

Nature,  in  the  multitude  of  her  structures,  has  cafl 
fully  sidestepped  the  fallac\  of  designing  similar  strut 
lures  by  simph  increasing  i  lie  si  ale  of  I  lie  linear  dime  i 
ions;  and  iii  the  example  of  I  lie  elephant  and  the  spidfi 
i  ee  illustration),  Profi  m  Han  furnished  the  rnlurtit 
ad  ahsurdum  of  the  faiilliness  of  such  a  method  of  ds 
ign       1 1    will   he  seen   that    in   the  i  use  of   Phoi  us    I'lndau 

Ii     h  i    have  a  vitj  small  bod\  supported  h\   vet  \   lon| 

and  crooked  legs  placed  entirely  outside  ihe  body.  ! 
will  he  clear  lo  anyone  thai  n  similar  animal  with  a  hod] 
the  size  of  that  of  mi  elephant  would  lie  an  ah  olute  irtl 

ii  l ii  \       Imagine     uch  mi   animal    weigh r.boul   •' 

'•■ii  .  with  i ked   leg     s"  to  90  i'i .   long  and  6  in.  ii 

diameter,  walking  on  ii  web  600  lo  inn  ft.  in  diameter 

made   in    no    he     80   ft.   Wide  ami   of  I-    I  :,   in.   in   diain 

eterl     Thi    thing   ifi  BbBUrd,  and  as   Nature  knows  it,  when 

in  eli  phont  nnotlier  plan  is  followed  :  thi    leg 
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are  made  much  shorter  (in  comparison),  considerably 
ptraighter,  and  are  placed  under  the  body. 

In  connection  with  test  pieces,  Professor  Barr  gave 
American  engineers  credit  for  being  more  scientific  than 
their  British  colleagues.  He  said :  "In  America,  some- 
times at  least,  specifications  now  give  the  proportions, 
e.g.,  when  the  extension  is  specified  for  a  specimen  'ten 
diameters  in  length.' " 

Unfortunately,  Professor  Barr's  words,  as  regards 
America,  are  still  true.  Only  sometimes  the  proportions 
of  the  test  piece  are  given.  Fur  instance:  the  specifica- 
tions of  the  American  Society  for  Testing  Materials  for 
gteel  for  buildings  call  for  a  certain  elongation  on  a 
standard  test  piece;  but  the  same  specifications  allow  the 
substitution  of  a  piece  turned  to  %-in.  diameter.  Seem- 
ing]) the  Society  expects  the  same  result  from  a  bar  % 
in.  in  diameter  as  they  would  expect  from  one  :5/4  in.  thick 
by  1 '  L.  in.  wide,  which  is  the  width  of  the  standard  speci- 
men. Vet  one  sectional  area  is  more  than  twice  the  size 
■  if  the  other.  Again,  in  the  specifications  for  reinforcing 
liars,  the  same  results  an'  expected  from  square  and  round 
bars.  And  the  same  unscientific  methods  prevail  in  spec- 
ifying bending  tests. 

Specifications  call  for  different  bars  to  be  bent  flat 
or  through  different  angles  around  different  diameters. 
With  some  allowances  for  differences  in  manufacture, 
bars  of  the  same  quality  should  be  bent  through  the  same 
angle  around  pins  of  a  diameter  proportional  to  the  diam- 
i  ter  of  the  bar  in  order  that  the  bars  should  give  the  same 
results. 

It  will  be  seen,  therefore,  that  the  principles  involved 
in  similar  structures  arc  of  great  practical  importance 
and  that  they  should  be  thoroughly  understood  by  de- 
signers, especially  so  called  practical  men  win  in  design- 
ing the  members  of  a  structure,  trust  too  implicitly  to 
their  eyes. 

I  think  Mr.  Torrance  oughl  to  be  congratulated  for 
having  broughl  this  matter  of  similar  structures  to  the 
attention   of  your   readers. 

M.    .1.    LiORENTE. 

Lockwood,  Greene  &  Co.,  Boston,  Mass.. 
Feb.  ■.',  1914. 

Ana  Early  Iff&sftair&ce   of  Cessnseirat 

Girotuittiiragrf  off  a  Dam  Fouaia= 

<dla&BOir& 

Sir  -  In  his  article  on  "The  Injection  of  Cemenl  Groud 

into  Water-Bearing    Fissures,"  in  your  issi f   Feb.  5, 

L914,  p.  321,  Francis  Donaldson  states  that  this  process 
was  attempted  for  the  firs!  time  in  this  country  at  Shaft 
l  of  the  <  !atskill  Aqueduct. 

Although  no  accounl  of  it  has  been  published,  the 
process  had  been  previously  used  in  the  construction  of  a 
Btnall  concrete  dam  for  the  water-supply  of  the  village 
of  Fori  Plain,  V  V.,  where  two  open  seams  <>f  consid 
erable  depth   were  encountered   in  the  rock  at   the  north 

end    of    I  he    dam         lie    .       i  am-    dipped    about    30°    in    the 

direction  of  the  flow  of  the  Btream  and  appeared  on  the 

rock   laic  both  above  and   below  the  dam  site. 

In   order   to  a\oid   a    large   amount    of  rock   excavation. 

these  seams   were  closed   by    firsl   calking  them  several 

in'  la-  deep  wiih  oakum  and  tat   i me  distanci   above 

and  below  the  dam  site  and  then  forcing  neat  cement 
grout    behind    tin-  calking  by    means  of  a    for.c   pump   in 


such  a  manner  as  to  drive  the  water,  etc.,  out  of  the  upper 
end  of  the  seam  ahead  of  the  grout. 

After  the  filling  of  the  reservoir  a  careful  observation 
showed   no   leakage   through    these   seams. 

The  work  was  done  under  the  direction  of  J.  W.  Jenk- 
ins. Chief  Engineer,  witli  whom  the  idea  uriginated,  dur- 
ing the  summer  of  1902,  at  least  six  years  prior  to  the 
grouting  of  Shaft   \o.  4. 

J.  E.  Jenkins. 

Southern  Pines,  X.  C,  Mar.  4,   1914. 


v.e    ReposHt   of  ftlhe  Asmv.o  §oc.  Co 
E.  C@mffiiisttee  @a  tilh©  Cosimpein^ 
saftaoia  off  IS.imgpimecs'S 

Sir — The  writer  wishes  to  express  his  sincere  thanks  to 
the  Special  Committee  of  the  American  Society  of  Civil 
Engineers  appointed  to  investigate  the  condition  of 
and  compensation  of  civil  engineers  throughout  the 
country,  and  only  regrets  that  the  exceedingly  valuable 
effort  of  the  worthy  members  of  the  committee  did  no! 
meet  with  consideration  commensurable  with  the  impor- 
tance of  the  subject:  only  5nr,'  replied!  At  the  annual 
meeting,  on  dan.  "21.  the  entire  report  was  dismissed  with 
a  single  sentence  that  the  average  curve  of  compensation 
is  rather  too  optimistic,  and  the  minimum  looks  so  bad 
that  further  investigation  would  be  necessary. 

Indeed,  the  graph  showing  the  compensation  of  end 
engineers  throughout  the  country  (Engineebing  News. 
dan.  22,  p.  166)  possesses  wonderful  properties.  !f 
proves  authoritatively  that  a  civil  engineer,  working  or 
not  working,  receives  a  general  average  yearly  compen- 
sation of  $4325  and  no  worry,  that  he  may  hope  after  18 
years  of  experience  to  attain  the  royal  income  of  $150,000 
a  year,  that  his  salary  will  never  he  below  $720  a  year  be 
ginning  with  the  first  year's  experience,  that  by  entering 
on  his  professional  career  he  ha-  nothing  to  lose  and 
everything  to  win,  although,  what  a  mockery  of  fate! 
How  often  have  I  seen  on  our  Engineering  Building  at 
the  College  a  profanely  painted  sign:  "All  hope  abandon 
ye  who  enter  here  !" 

It  is  much  to  be  regretted  thai  the  members  of  the 
American  Society  of  Civil  Engineers  did  not  fully  com- 
ply with  the  request  of  the  Committee.     Why  did  they 

keep    silent  ? 

Is  it  because  the  engineer,  satisfied  with  the  general 
average  yearly  compensation  of  $4325  allotted  to  him 
by  the  committee,  hid  himself  behind  the  blueprints,  and 
took  no  cognizance  of  the  fact  that  there  wa-  a  world  be 
hind  the  office  walls,  that  there  was  a  butcher,  and  a 
grocer,  and  a  doctor,  etc.;  and  the  ureal  achievements  of 
the  glorious  profession  smiled  to  him  through  figures 
that  became  a  part  id'  his  life  dreams  and  contempla- 
tions? 

Is  it  because  the  engineer,  thoroughly  disgusted  with 
In-  dailj  struggle  for  bread  and  butter,  did  not  want  to 
have  insult   added   to  injury,  and  drag  into  light   bis  dark 

disappointments  when  after  long  years  of  training  and 
experience  he  began  to  realize  that  Ins  life  was  drifting 

toward  a   vanishing  point  . 

A  wonderful  lot  of  men  '   Thev  have  defined  engineering 

ns  an  art   of  making  the  mosl    for  a   dollar,  and  they   are 
surely  living  up  to  the  definition  ' 

Referring  to  the  chart   accompanying  the  ivimn   , 

committee,  the  writer  wishes  to  state  with  apologies  and 
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full  appreciation  of  the  work  done  that  in  his  opinion 
it  is  "Love's  Labor  Lost."  He  entirely  disagrees  with  the 
belief  that  the  membership  of  the  Society  is  large  enough 
to  be  representative,  and  typical  of  various  stages  of  en- 
gineering life,  and  that  '"the  average  curve  errs  if  any- 
thing in  being  slightly  too  low." 

Surprised  at  the  result  attained  by  the  committee,  the 
writer  started  on  a  tour  around  the  town  looking  for  a 
man  with  the  average  income  for  purely  professional  ser- 
vices. He  did  find  men  making  $150,000  a  year,  but  they 
were  making  it  ON  professional  engineers,  noi    AS  pro- 
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:  -.  I  tisappointed  in  his  search  for  a  man 
gciiing  the  average  salary,  the  writer  turned  to  the  dic- 
tionary to  find  the  meaning  of  average,  and  there  solved 
.   On  p.  385,  lasi  edit  ion  of  the  "Eclectic  I  Ac- 
tional    i  I  oglish   Language,"  '•average"  is  defined 
>rtion  of  work  done  by  animals  of  burden,"  and  fur- 
ther, "the  duty  which  the  tenant,  is  hound  to  pay  to  the 
kiiiL'."     Doea    the   avei  enl    the    unpaid 
ork  which  is  n  tained  bj   I  lie 
?    If  thai  i    the  case,  the  writer  would 

Minis! 

onally  can  hundred  en- 

;i   locality 

I  in  works 
ted  in  tens  of  millions  of  dollars,  where  men  were 
their  qual  i    to  training 

ated,  i  erl  ifii  d    and    ap- 
I      ni  luded  men  of  high 

A  member  of  the  profession  who  assisted  the  writ 
ition  of  ■  i 

i  d  : 

"Hi- 
ll    !,.•- 

true    I  '"• 


The  writer  plotted  the  results  of  his  investigations  1 
cause  of  his  belief  that  the  average  curve  of  the  comm 
tee  was  entirely  erroneous  and  misleading,  and  if  pu 
lished  would  result  in  considerable  injury  to  the  youi 
ambitious  aspirant  for  the  laurels  of  the  engineering  prl 
fession. 

He  does  not  question  the  sincerity  of  the  committc 
for  whom  he  has  the  highest  respect,  but  the  embryo  eng 
neer  seeking  information  as  to  his  future  prospects  ou 
to  be  met  with  the  truthful  and  sincere  words  of  P: 
Carmichael,  who,  referring  to  mathematical  and  scientii 
demonstrations,  said : 

It  is  hard,  it  is  no  child's  play,  it  is  the  work  of  maturil 
and  strong  purpose.  The  material  rewards  are  few.  probab 
not  many  of  your  generation  will  appreciate  your  labors,  ar 
many  of  you  will  not  be  heard  of  after  your  day.  But  yc 
will  leave  mankind  a  heritage  of  profit  forever,  you  wl 
hasten  the  day  when  all  men  will  know  that  their  chief  bem 
factors  are  those  who  delve  into  the  secrets  of  nature  an 
reveal  them  to  their  fellows.     Does  that  work  appeal  to  yot 

An  engineer  is  primarily  a  scientist.  He  must  1 
thoroughly  familiar  with  the  fundamental  properties  c 
forces  and  materials  of  construction.  The  day  of  co 
lege  graduation  is  truly  the  commencement  of  his  profes 
sional  training.  He  must  constantly  refer  to  books  an 
periodicals,  and  keep  abreast  with  the  rapid  progress  c 
present  engineering;  when  his  working  hours  are  ove 
his  hours  of  study  begin,  and  for  all  that,  his  office  hour 
are  as  long  as  the  day  of  the  unskilled  laborer,  and  hi 
compensation  does  not  favorably  compare  with  that  o 
a  bricklayer  or  a  riveter. 

In  presenting  bis  average  curve,  the  writer  does  no 
claim  that  it  illustrates  the  status  of  civil  engineers  al 
through  the  country,  hut  merely  shows  the  deplorabl 
condition  prevailing  among  the  deserving  members.  I 
agrees  with  the  opinion  of  numerous  experienced  mei 
whom  the  writer  interviewed  on  the  subject.  The  figure 
were  obtained  through  a  secret  canvass  where  the  mai 
was  sure  that  his  identity  could  not  he  disclosed,  and  the} 
were  individually  approached  only  with  a  view  of  mak- 
ing them  realize  the  necessity  of  having  correct  data  foi 
an  unbiased  opinion. 

The  curve  does  nol  say  anything  of  the  struggle  I'm 
(he  fir  t  job,  "I'  the  uncertainty  of  the  position  after  om 
is  obtained,  and  of  the  difficulties  id'  securing  one  aftffl 
the  age  ef  50;  to  Hie  young  men,  however,  who  wisely 
pause  on  the  threshhold  before  entering  the  profession 
of  i  ivil  engineering,  it  i  loquentlj  says,  "T.KW  \  RE  '" 

In  conclusion,  I  would  ask  the  members  id'  the  So 
ciety  to  plead  with  the  committee,  thai  they  should  pro 
ceed  with  the  good  work  they  have  begun,  in  order  to 
prepare  a  more  extensive  and  more  conclusive  report  for 
the  oext  annual  meeting.  Thej  should  adopt  method! 
that  would  include  Hie  greater  majority  of  engineers  all 
over   the   countrj    without    confining   themselves   to   the 

elite  oi  the  fc    ion     ti    i he  members  of  the  Ahum  ii  an 

S ity  of  Civil  Et 

Gkoikii    M.  Pi  rvi  r, 
\    oi     M.    Km.  Soc.  C  E. 

146  1       th  31     R lyn,  V  }  ..  Jan   29,  L91  [. 

|  The  com report    to    whicl i    cot  re  pondenl 

rcfot  i  discit  nd  in  the  Fi  In  uai  j  Proceedings  of  I  hi 
\  in.  Soc,  '  IS  ie.  Bdgai  Slai  bin  -.  P.  A.  Beatt] .  3] 
E.  Phelp  .  Rrm  i  VIcl  lullough  M.  J.  fTerroi  I  and  Leoni 
Hid  Lundgrcn.    A.11  th<  ree  with  the  \  iewl 

expressed  i tr  editori  il  oi  Jan         and  the  i  omment  - 

ai  "in    pondenta  in    ubaequont   issues.     Several 
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present  proof  that  the  one  or  two  $150,000  incomes  in- 
cluded in  the  totals  have  a  material  influence  in  raising 
i In  general  average.  All  the  correspondents  also  empha- 
that  the  average  salary  given  ($4325)  is  the  average 
of  the  highesl  paid  half  of  a  society,  whose  membership 
in  general  includes  only  engineers  who  have  been  more 
than   ordinarily  successful. — Ed.] 


ES  AMD  QUEBUES 


The  steel  grain  tanks  whose  failure  was  described  in 
"Engineering  News,"  Mar.  5,  1914,  p.  53S,  were  located  at  Dal- 
las,  Texas,   and    not   at    Austin,    as    stated    there. 


^©<ettair&§f  off  ftlhx©  SMSe&oSs 
Water  Suapply  As§©da(laioa 

The  sixth  annual  meeting  was  held  at  the  University  of 
Illinois,  Champaign,  11!.,  Mar.  9  to   11,  with  a  large  at- 
tendance.    An  important  matter  in  relation  to  the  future 
of  (be  society  was  a  proposition  to  affiliate  with  the  Ameri- 
can  Witter  Winks  Association.     A  committee  appointed 
to  consider  (his  subject  reported  in  favor  of  such  action, 
and   it   was  decided  to  submit  it  to  a  letter  ballot  of  the 
entire  mi  mhcrship.    If  Ibis  is  carried,  the  present  organi- 
zation will  become  the  Illinois  section  of  the  larger  as- 
tion. 
There   were    five   business  sessions,  besides  excursions 
to  the  laboratories  of  the  University,  the  new  water-treat- 
ment plant  of  the  Urbana  &  Champaign  Water  Co.  (for 
the  removal  of  iron  ),  and  the  sewage-treatment  plant  now 
under  construction  at   Decatur,  111.     The  annual  dinner 
was  given  a!   the  Beardsley  Eotel,  and  was  followed  by 
il  addresses  by  members  and  guests,  including  Mr. 
While  (supervising  architect  of  the  University)  who  de 
<l  the  proposed  plan-   for  materia]  enlargement  of 
the  institution. 

The  officers  for  191  I  are  as  follows:  President,  II.  M. 
Ely,  superintendent,  Interstate  Water  Co.,  Danville,  111.; 
\  ice  Presidents,  W.  .1.  Spaulding  (Springfield),  E.  Mac 
Donald  (Lincoln)  and  W.  De  Berard  (Chicago);  Socre- 
taryand  Treasurer,  Edward  Bartow,  director,  State  Water 
Survey,  Urbana. 

There  was  a  good  Iis1  of  papers.     Most  of  them  were 
.-h  irt,  and  nearly  all  of  (he-,'  were  followed  by  some  dis- 
cus-ion, while  the  discussion  I'd!  off  when  the  longer  pa- 
nted. 

WATER-WoitKS    PLANT     IND    EQUIPMENT — A   paper    bv 

W.  Reid  (superintendenl  of  water-works,  al  Springfield) 
gave  particulars  of  the  tesl  of  a  new  L0,000,000  gal.  ver- 
tical triple-expansion,  crank-and-flywheel  pumping  en- 
gine.    The  duly    (which   exceeded    the   guarantee)    was 

171,830,000  n.  II  .  per of  drj  ?team  ai  normal  ca- 

i  ft.  lead  |,  d       159.6  i.hp. ; 

i6,000  ft.  Ih.  ai   ;.-.',    of  capacity,  and   162,810,000 

IT  lh.  al   .'ai' ;    nf  i  apai  ity.     Tl .,1   con  nrnpl  em   n  as 

1   lb.  I'd-  200  i  ■  :i i 1 1 - 1    i::i   gal.  for  the  old 

.i.  engine,   n  I  J.  for 

the  old  i  ompi  ■■:.,.  of   1,000, gal      \  paper  by 

•'■  W   Bryanl   (a    istanl   profe    I  i  lei  trical  engi 

in" )  deal!  «  lib  Ihi  imping 

city  v  .i  irioiiv.    A  formula  for  detei  mime 

economic  size  of  jtar  I  I   |  he 

of  lal )  d  by  H.  E.  Babbitt  i  Univ. 


of  111.).     C.  M.  Ross  (Cairo,  111.)  described  the  failure 
of  the  Cairo  standpipe.* 

A  method  of  locating  leaks  in  mains  by  means  of  a 
water-hammer  diagram  was  described  by  M.  L.  Enger 
(  Univ.  of  111.)  ;  and  L.  Z.  Jones  (city  engineer  of  Galva) 
described  a  method  of  locating  leaks  in  deep  wells  by  low- 
ering electric  lights  and  sighting  with  a  glass. 

Anchor-ice  troubles  at  water  intakes  were  dealt  with 
by  W.  J.  Allen,  of  Waukegan  (who  referred  to  the  emer- 
gency intake  described  in  Engineering  News,  Feb.  26, 
1914)  and  by  L.  A.  Fritze.  of  Moline.  At  Moline,  the  blow- 
er used  in  washing  the  filters  is  connected  by  a  2%-in.  pipe 
to  the  shore  end  of  a  20-in.  gravity  intake  3500  ft.  long, 
and  a  pressure  of  10  lb.  never  fails  to  clear  the  pipe. 

The  relation  of  the  sewer  outlet  and  water  intake  at 
Quincy  was  described  in  a  paper  by  W.  R.  Gelston 
(Quincy)  ami  Edward  Bartow,  director  of  the  State 
Water  Survey.  A  paper  by  F.  F.  Herdman  (Waukegan) 
dealt  with  -Hates  and  Their  Relation  to  Meters."  and 
Mr.  Tufts  (Centralia  Water  Co.)  outlined  the  history  of 
the  water-supply  system  at  Centralia. 

Water-Supply  and  Sanitation— The  public  control 
of  water-supply  in  Illinois  by  various  state  and  local  au- 
thorities was  reviewed  by  John  A.  Fairlie,  professor  of 
political  science.  University  of  Illinois.  Mr.  Jackson 
(Lake  Forest)  described  (he  proposed  North  Shore  San- 
itary District,  to  prevent  pollution  along  the  lake  shore 
north  of  Chicago,  and  a  resolution  was  passed  approving 
of  i he  establishment  of  such  a  district.  A  sanitary  sur- 
vey of  White  Elver,  Tin!.,  was  described  by  J.  Craven 
(Indianapolis).  Dr.  W.  11.  Frost  (F.  S.  Public  Health 
Service)  described  the  sanitary  survey  of  the  Ohio  River. 

The  surface  water-supplies  of  Illinois  were  dealt 
with  m  a  paper  by  Paul  Hansen  and  T>.  Hilscher  of  the 
Stale  Water  Survey  and  the  character  of  artesian  well 
waters  al  Chicago  was  I  he  subject  of  a  paper  by  C.  B. 
Anderson,  also  of  (he  State  Water  Survey.  The'  under- 
ground movement  of  contamination  was  considered  in 
a  paper  sent  by  Dr.  Gehrmann  (Chicago).  An  illus- 
trated talk  on  the  Ohio  River  floods  was  given  bv  John 
W".  Alvord  (Chicago).  The  death  of  the  colon  and 
typhoid  bacilli  in  pure  water  was  discussed  in  a  paper 
by   M.   E.   Hinds  and    Dr.   Uahn    (1'niv.  el'   111.). 

Wateb    Treatment— The    new    filter    plants    at    St. 
Louis,  Mo.,  Evanston,  III.,  an. I  Flint.  Mich.,  were  describ- 
ed in  illustrated  papers  l,\  Mr.  Wall  (water  commis 
of  St.  Louis),  Ah-.  Pearse  (Sanitarj   District  of  Chicago) 

and    Mr.    BuZZell    (  Flint).      The   St.    Louis   plant    W8 

scribed   in    Engineeging    News,  Oct.  23  and    De,     25 
L913. 

\  paper  by  Dr.  Worthen  (Charli  iron,  S.  C.)  described 
;i   remodeled   underdrain  system    for  a   me,  h. 
plant,   and    Prof.   Talbot    |  I  niv.  of   III.)    described   the 

iron  removal  plant  of  the  I'm. mm  &   I  I pai   n   " 

('"-     A    re\  ievi    of  the   introdui  I of   the   hi 

I  real  incut    was    given    1<\     C.   A.   Jen 

:i  ,i  ,i  had 

ful   where  applied   properly  and    under   pi .    i    m- 

diiiims.      lis   main    function    is   to  deal 

which  caiise  intestinal  diseases.    Mr.   Bardwell 

of  the   Missouri    Pacific   Ry.)   discussed   water  treatment 

I'm'  railways,  which  consists  mainly  in  the  softenii 

thai  are  (,„,  high  in  s,  ale-producing  elements  to 
be  satisfactory  for  boiler  water. 
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I aM,HETig5  Oas- 

ctmssa©ira  of  Cosiminmi&tee  IR.e;p©E°t 

h>y    A.mmeff'icaKa    Society    of 

Civil  E.iag|issieeirs 

A  meeting  for  the  discussion  of  the  preliminary  report 
of  the  Valuation  Committee  of  the  American  Society  of 
Civil  Engineers  was  held  at  the  house  of  the  Society  in 
New  York  City,  on  Mar.  11.  The  greatest  possible  in- 
terest in  the  report  was  displayed,  the  meeting  room  being 
crowded.  The  speakers  (except  the  Chairman  of  the  Val- 
uation Committee)  were  limited  to  ten  minutes  and  even 
after  nearly  three  hours,  "the  crackle  of  fresh  manuscript 
was  heard  all  over  the  hall"  as  Prof.  D.  C.  Jackson  re- 
marked in  asking  for  adjournment  to  such  date  as  the 
Direi  tors  could  arrange. 

The  "Special  Committee  to  Formulate  Principles  and 
Methods  tor  the  Valuation  of  Railroad  Property  and 
Other  Public  Utilities"  is  composed  of  F.  P.  Stearns 
(Chairman).  Leonard  Metcalf  (Secretary),  and  Jona- 
than P.  Snow,  all  of  Boston,  Alfred  Noble,  of  NTew  York, 
T.  H.  Johnson,  of  Pittsburgh,  and  Prof.  W.  G.  Raymond, 
of  Iowa  City.  The  preliminary  report  which  was  pre- 
sented without  discussion  at  the  annual  meeting  of  the 
ty,  on  Jan.  ''.  1 .  has  attracted  wide  attention,  but  the 
section  on  depreciation  lias  not  been  generally  appreciated 
bo  that  the  Chairman  has  issued  a  supplementary  and 
more  elementary  discussion  of  this  part.  The  main  re- 
porl  file-  general  conclusions  of  which  were  presenter! 
in  Engineering  News,  Jan.  29,  and  the  section  of  which 
on  depreciation  was  explained  and  abstracted  in  our  issue 
of  Feb.  I-.'.  11*1  I  >  was  not  read. 

Mr  Stearns  in  opening  the  meeting  explained  that  the 

Committee  hail  not  confined  itself  to  railroad  valuation 

In.  an-,    some  elementary  ideas,  particularly  depreciation. 

ii.  tter  he   thus   presented.      Hi-   discussion   of  the 

aliunde  on   depreciation   centered    in   three 

If    a     public  service    commission    is    fixing    the    rates    of    a 

public  utility,  it  must,  n lei    I istice,  adopt  some  sis- 

tem  ol  providing  tor  earnings  f.n  depreciation.  The  system 
which  it  adopts  should  determine  the  question  whether  the 
property  shall  be  valued  a*  if  new  or  at  its  depreciated  value 
(a)  if  Hi-  system  adopted  provides  fur  the  repayment  In 
Installments  during  the  llfi  ol  each  Item  oi  propertj  oi  the 
full  value  of  such  '   the  capital  Invested   In  II    will 

■  i    whin    it    goes    "hi    of    use.    thai    Item    of 
propi  i  ty  dui  Ing   II  Id  al    iny  given  I  Ime  be  glvi  n  a 

value   less   than   the   value   nev.    by   thi    ai ml    ol    the   repaj 

in.  hi   ..I  ...  en.,  i   ..i   ■  I..  i.  i  Ime 

if    th.-    system    adopted    provldei     foi    the    repayment 
,,r    capital    in    •'    lump    sum    ..'    the    inn.     when    tin-    Item    of 

It  pi  "*.  "I'      i."    '  hi    ' .  pa  ••  i...  i.i 

In  installmei  much   too  small   t'>  aggregate  at    the 

Iti    iif.    Hi.    full  a  n  '   In   i  hi    II '  in 

,,r  propi  ' '        ••  I  hal   '  hi    Installm.  nti    mu   I    bi    placed    i1 

i  •  ■■■  hi  i  ■     In   "'  dei    to   obtain    I  hi 

full  cos)   'if  th.    it.  iii   when   II   goes  out   of  use,   then   thi    Item 
,,r  |, ,,,,,,  ,  i  .  1 1 ...  a  throughout  Its  1 1 r« •  «»  if  new 

I  mi   in  detail  these  view-,  tables  were  offered 

rnong  othei  :  i  h)  pothetii  al    implified 

;.!.n, i  paid  i'n  ••■■  ith  (  apital,"  "plant  paid  101  From 

earning!  for  depreciation,"     total   valui    of  planl   new," 

total  value  of  deprei  iated  plant"  fo  i  up  to 

i  for  the  four  available  mi  thod    of  fl ing  de 

i.r.  ■  ial  on      (1)  renewal     (2)    traighl  line  ;  (3) 
fund;  and  (4)  equal-annual  payment     which  is  the  com 

mill.  '     >    dit    I i  li.  inc. 

II.     I   '      I'M  I    ) 


The  discussion  following  was  largely  hostile  to  thei 
committee.  Dr.  A.  C.  Humphreys  (Humphreys  andj 
Miller,  Xew  York  City;  President,  Stevens  Institute 
of  Technology  )  led  off  by  suggesting  that  not  on»j 
lint  many  evenings  should  be  set  aside  for  the  dis- 
cussion and  that  final  action  should  be  delayed 
until  the  last  word  had  been  said.  He  was  im- 
pressed by  the  practical  quality  of  certain  parts  like  the 
discussion  of  "overhead  charges"  hut  also  with  an  exces- 
sively impractical  quality  of  other  parts,  particularly  that 
on  "depreciation."  He  believed  that  in  spite  of  the  com- 
mittee's carefully  stated  limitations,  such  as  noted  above 
in  Mr.  Steam's  presentation,  their  description  of  meth- 
ods which  called  for  depreciated  value  of  plant  as  the 
basis  of  fair  return  would  be  isolated  from  the  rest  of  the 
report  and  used  as  an  argument  for  use  of  depreciated 
value  under  all  conditions.  He  believed  that  similarly  the 
committee's  use  of  5%  rate  in  computing  its  tabular 
statements  of  depreciation  and  interest  would  be  con 
strued  as  an  admission  that  such  a  rate  was  not  too  higg 
in  the  one  case  and  too  low  in  the  other.  He  was  not 
disposed  to  agree  with  the  commission's  respect  for  "highs- 
est  court  decisions";  they  must  be  heeded  but  they  need 
not  be  accepted  as  final.  He  argued  that  whenever  by  rea- 
son of  professional  experience,  engineers  arc  qualified  to 
instruct  courts,  patient,  persistent  and  frank  efforts 
should  replace  submission  to  error. 

Dr.  Humphreys  in  taking  up  the  main  bone  of  conten- 
tion, the  treatment  of  depreciation,  defined  "deprecia- 
tion" as  covering  only  the  cost  of  renewal  of  plant  which 
has  to  be  replaced  on  account  of  decay,  wear  and  tear,  ob- 
solescence or  inadequacy;  and  he  believed  that  there 
would  be  less  misunderstanding  if  the  term  ••deferred  re- 
newals" 01'  "periodic  renewals"  were  Substituted.  lie  de- 
fended the  sinking-fund  method  with  the  argumenl  that 
as  the  renewal  of  each  item  had  to  lie  made  at  the  end  of 
some  term,  then  there  was  need  of  the  actual  payment 
therefor  only  at  that  lime.  The  advance  payments 
against  renewals,  however,  should  he  distributed  over  rales 
for  the  expected  life,  for  stability  of  asseis  ami  approxi- 
mately correct  idea  of  true  profil  and  loss.  While  these 
annual  advances  againsl  periodic  renewals  were  seldom 
put  mto  an  outside  sinking  fund,  yet  computation  on  that 
basis  olfercil  a  theoretical  basis  for  the  proper  amounts. 
lie  criticized  1 1 1 < ■  "i'i|ual  annual  payment"  scheme  of  the 
committee    because,    for    equal-annual    payments,    equal 

rates  of  inlerot  and  depreciation  were  uai'A  to  start  with. 
The  actual  amounts  sel  aside  lor  depreciation  bj  this 
-i  heme  were  over  150$  mine  m  the  20th  year  of  an  item's 
life  than  in  the  first,  while  he  found  no  such  increase  in 

fad     neglectin tinge a  which  should  be  provided 

for  in  excess  of  mere  deprei  iation.  As  the  real  net  effei  t 
of  using  either  the  familiar  sinking  fund  basis  or  the  com 

miller'     -i  In  in.'  were  III.    Dame,   he  held   that    I  he  latter   w  .1 

hut  a  manipulation  of  figures  requiring  an  added  burden 
of  bookkeeping. 

I\  La\is  (Consulting  Engineer,  New  York  City)  main 

tained  thai  railway  valuation  si Id  nol  have  been  iiea 

Ic  id  by  the  Committee  I  he  asked  thai   three  rail 

wa\    men    be   added.      II.   C.    Phillips    (Valuation    En 

i     \     r   <v  s.  |.'    i,v.  (  in.  ago)  also  noted  an  in 

con  1  tin.  v  between  the  Committee'    title  and  the  Bub 

t; f  it     repoi  1      Ho  urged  thai    no  part  of  it   be 

accepted  oi  applying  to  railways,  his  argument  being 
thai  the  di  in' ion  related  to  a  protected  monopoly  ami 
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iot,  as   in   railroad   work,   where   there   was  competition 
from  one  end  to  another. 

A.  G.  Nicholayson  (X.  J.  Board  of  Assessors.  Tren- 
ton) applied,  the  Committee's  theories  to  the  ease  of  ten 
ferryboats  operated  by  a  transportation  company,  show- 
ing that  if  full  return  on  capital  and  for  depreciation 
lade  each  year,  then  when  one  boat  was  replaced  out 
ie  year's  earnings,  the  capital  return  reduced  to  that 
on  depreciated  value.  He  favored  the  general  idea  of 
using  depreciated  values. 

W.  W.  Crehore  (Consulting  Engineer,  Xew  York  City  I 
argued  for  a  single  valuation  for  all  purposes — rate  mak- 
ing,  taxation,   condemnation,   or   sale.      He   startled   the 
members  by  urging  that  instead  of  laboriously  determin- 
reproduction  cost  or  other  similar  value  for  property, 
the  value  placed  on  it  by  the  owners  should  be  accepted 
■   basis  of  rates  and  taxation;  he  held  that  any  tend- 
toward  inflated  value  for  higher  rates  would  be  pre- 
i  vented  by  the  necessity  of  higher  taxes. 

P.  W.  Henry  (Consulting  Engineer.  Xew  York  City) 
questioned  the  section  on  depreciation  especially  as  to  its 
OSi  for  railway  work.  Here  there  were  so  many  items  and 
thi  -<  of  such  shorl  life  that  the  burden  of  the  bookkeeping 
would  become  too  great.  He  favored  the  straight-line 
method  as  best  adapted  to  this  field. 

Morris  Knewles  (Consulting  Engineer,  Pittsburgh)  be- 
lieved  that  the  methods  of  valuation  for  taxation  were  apt 
to  change  with  changes  in  various  state  laws.  He  thought 
there  was  some  time  likely  to  be  but  one  figure  of  value 
for  all  purposes.  He  i  ited  figures  for  the  engineering  and 
ugencies  of  the  design  and  construction  of  the  Pitts- 
burgh Water  Works — I',  I'm  the  machinery  and  l-'i','  for 
concrete  work  which  involved  many  details. 

M.  R.  Maltbie  (Member,  Public  Service  Commission. 
First  District  of  Xew  York)  was  the  only  man  present 
who  commended  the  report  without  detailed  criticism  of 
parts.  He  was  surprised  after  listening  to  the  discussion 
that  any  six  members  could  be  found  for  such  a  commit- 
ho  would  agree  among  themselves  on  the  questions 
Involved.  In  his  opinion  the  Committee  had  made  a 
greal  contribution  in  emphasizing  the  impossibility  of 
separating  the  basis  of  rales  and  treatment  of  deprecia- 
tion— among  the  several  matters  which  could  nof  be 
deall    with   independently. 

Henri  Floy  (Consulting  Engineer,  New  York  City) 
first  called  attention  to  the  fallacy  m  Mr.  Crehore's  propo- 
sition by  reminding  the  members  that  taxes  are  paid  by 
the  customers  along  with  operating  expenses.  He  sec- 
onded \| ,  Li  is'  suggestion  thai  the  committee  be  en- 
larged, but  he  would  have  the  three  railroad  men.  also 
b!  sts  in  appraisals,  instead  of  merelj  construction  or 
Operating  engineers.  He  further  suggested  the  addition 
of  one  attorney  versed  in  those  decisions  of  courts  and 
commissions  bearing  on  such  matters. 

He  would  accept  mosl  of  the  report  and  recommends 

Hone  if  applying  to  futur ncerns,  but  he  did  not  think 

the  recommendation  could  be  followed  for  appraisal  of 
old  properties.  He  doubted  if  any  commission  could  in- 
duce capital  to  invest  under  what  he  called  "the  Com- 
mittee's tango  treatment  of  return  a  dip  .it  each  succes- 
sive step."  The  committee  was  criticized  for  accepting. 
"as  the  only  true  gospel,"  the  decision  of  the  U.  s.  Su- 
preme c,,ni i  J,,  the  Kuowille  water  case,  which  he  held 
had  not  been  well  prepared  or  presented.  The  points  were 
mphasized  thai  everj  courf    decision  was  baaed  on  tie 


peculiar  circumstances  of  each  case  so  that  no  single  case 
was  basis  for  generalization,  and  that  no  question  was 
finally  settled  until  settled  equitably. 

As  an  example  of  an  open  matter,  in  spite  of  a  Supreme 
Court  decision,  lie  cited  the  denial  of  excess  cost  of  rail- 
way land  over  market  value  in  the  Minnesota  Rate  <  lase  as 
contrary  to  common  knowledge  and  experience.  The 
committee  was  asked  to  explain  further  by  citations  of  de- 
cisions how  its  idea  of  "a  repayment  from  the  rate  payer 
to  the  corporation  of  a  part  of  its  investment"  was  in  ac- 
cord with  the  views  of  the  highest  courts.  He  interpreted 
the  decision  of  the  Supreme  Court  in  the  Consolidated 
Gas  and  Knoxville  Water  Cases  to  mean  that  the  basis 
of  rates  was  the  worth  of  plant  based  on  its  ability  for  ser- 
vice with  needed  repairs  deducted. 

The  decision  in  the  Minnesota  Hate  Case  was  cited  to 
show  that  speculative  eases,  hypothetical  conclusions  and 
artificial  values  would  not  he  accepted  m  place  of  examin- 
ation of  fact  and  positive  testimony:  the  depreciation 
scheme  of  the  committee,  being  held  speculative,  hypothet- 
ical and  artificial,  lie  did  not  think  could  he  offered  in 
court.  Mr.  Floy  advocated  strict  consistency  in  use  of 
reproduction-new  values  as  dispensing  equal  justice  on  all 
old  properties,  instead  of  mixing  reproduction  of  existing 
plant  with  historical  conditions  in  an  attempt,  like  the 
Committee's,  to  secure  a  still   fairer  value. 

The  report  is  to  he  further  discussed  at  a  supplemen- 
tary meeting  in  the  House  of  the  Society,  220  W.  57th 
St..  Xew  York  City,  on  April  2,  at  2:30  p.m..  If  neces- 
sary, the  discussions  will  he  carried  over  into  the  evening. 
$ 

24<oo=Volt  ©veirlheadl  Coimsfir^ac=. 

ttaoim    of    (tlhe    Btiaft&e,,  Asaa- 

coiada  ©,  Paeitflc  IR^.* 

The  construction  and  operation  of  the  Butte,  Ana- 
conda &  Pacific  By.,  in  Montana,  has  held  unusually  sus- 
tained Ulteresi  as  it  is  the  first  attempt  to  employ  such 
high-voltage  direct  current,  where  steam  locomotives 
have  been  used,  and  because  the  change  in  trac- 
tion systems  was  made  for  both  passenger  and  freight 
service  from  reasons  of  economy:  moreover,  for  some  lb' 
miles  the  road  parallels  the  Chicago,  Milwaukee  &  St. 
Paul  By.,  which  here  is  part  of  a  mountain  division  which 
will  he  electrified  by  the  use  of  a  similar  2400-Volt  di- 
rect-current system  (see  Engineering  News,  dan.  16 
and  Dec.  25,  1913,  \-\\>.  [2,  1914,  p.  :s;i).  The  plans 
for  (he  use  <<(  direct-current  at  2400  volts  on  the  Butte, 
Anaconda  .V  Pacifii  Ry.,  were  noted  in  Engineering 
News,  Aug.  15,  1912,  am!  the  locomotives  were  described 
as  built.  . I  une  •.'<;,  1913. 

The  Butte,  Anaconda  A-  Pacifii  By.  is  essentially  an 
ore  line,  carrying  over  5,000,000  tons  per  year.  Trains 
of  :n  ore  cars  (68  tons  weight  loaded)  are  made  up  at 
•bo  cooper  mines  near  the  top  of  Butte  Hill  ami  lowered 
by  two  locomotives  i '  _.  miles  (,,  the  Rocker  Yards  we 

''',l"'   ;    here    new     main    line    trains    are    mad.-    up    for    the 

trip  to  the  Bmelters  at  Anaconda.  At  East  Anaconda, 
these  train-  are  broken  up  and  hauled  up  Smelter  Hill  to 
ock  bins.  Shifting  cars  for  weighing,  etc.  u  don,' 
by  single  locomotives.  The  eastbonnd  mine  traffic  com- 
prises empty  ear-  for  Butte  Hill  and  copper  ingots  for 
transshipment  at  Butte.    There  is  also  much  local  freight 

^■ne.tln,,    f Ilrn|H„,.,,    ,,y    ,„,.    ,.,.„,.,   ,,     ,„,.,.,,„.    ,,, 
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and  passenger  traffic  between  Butte  (population  65,000) 
and  Anaconda  (population  10,000).  The  eight  passen- 
ger trains  per  day  over  the  line  have  a  single  locomotive 
and  three  to  five  cars.  These  trains  were  hauled  by 
electricity  first  on  Oct.  1,  1913  (ore  trains  were  so  hauled 
on  May  28)  and  are  reported  to  have  made  better  time 
since  than  previously  under  steam  operation. 


a  large  amount  of  special  work  on  account  of  I  lie  many 
yards  and  sidings,  and  in  one  case  twelve  tracks  are 
spanned.  The  cross-span  construction  used  at  this  point 
is  supported  by  a  third  pole  between  the  eighth  and  nintlj 
tracks.  The  hanger  used  on  the  straight-line  construc- 
tion is  a  rolled-steel  strap,  looped  over  the  messenger 
wire.     This  loop  is   closed  at  the   car   and    the   wire  is 


Pigs.  L-5.     1200-Volt  Overhead  Construction,  Butte,  Anaconda  &  Pacific  Ht. 


The  maximum   curvature  of  the  road   is  20°  on  the 

Butte  Hill  line;  here  the  avi  rage  is  6°  to  10°  also.    The 

locomotives  will  take  a  31°  curve  at  slow  speed.     While 

lie    line  I.-  about  :;•.'  miles  long,  the  sidings,  yards  and 

smelter  tracks,  which  have  been  equipped  with  overhead 

wire,  makes  a  totaJ  of  aboul  95  mile-  of  single  track.    As 

.i  iously  rioted  in   E   Q]    eer]  mi  News,  energj 

om  the  Greal   Falls   Power  Co.     There  i 

■  ■■■   I  hi    M  i    -.nil    River,   130  miles  awaj , 

from   which  enerj  ai    hum.  .1  over  duplicate   linef 

at    102,000  volte.     Bi    id are  several  60,000  roll 

lines  from  other  plants  terminal  ing  al  Butte.     For  trail 

formation    to   railway   current,    two    1000-kw.   converter 

.  re  placed   in  each  of  two  <    isting   jjeni  ral  power 

il  urn-.      Eai  '  sj  n.  hronous 

motoi    i  ricall     con 

lie,  ti  .! 

.    u>  Co     rnooTioN 

.    ii . 
Foi     nti 
of  the  roller  pantograph  collectoi     u  ed 
on  tie  The  No  ed  copper  i rollej 

ipported    by   an    i 

i  ngei 

B  construe! 

hi    local  condition  .     Thi 


clamped   in  place  by  a  single  bolt.     Special  pulloffs  are 
used  to  increase  the  flexibility  of  the  suspension. 

The  section  breakers  "ere  designed  for  the  2100-volt 
service,  and  al  six  points  insulated  crossings  are  neces- 
sary ai  the  intersection  of  the  2400-voli  trolley  with  the 
600-voll  trolley  of  a  city  system.  On  the  main  line,  a 
very  simple  section  insulator  is  used.  This  consists  of 
paralleling  the  two  trolley  wires  from  the  ends  of  each 
section  al  a  suitable  distance  for  insulation  so  thai  the 
pantograph  bridges  the  two  circuits  for  a  Bhort  distance, 
thus  avoiding  interrupl  ion  of  the  power  supply  to  the  lo- 
comotive.    The  construe! in  the  yards  and  Bidings  is 

simplified  l>\   paralleling  the  trolley  from  the  side  tracks 
for  a  shorl   distance  along  Hie  mam   line.     This  avoids 


ati 


A  I 


1 1 -  of  Bwitch 

of  ilicse  junction  points  the  pantograph  engages  as  many 
o      i  \  i  rollej  w  irea. 
The  overhead    lines 


pr< 


■led   from   lightning   by 


ia.  pei  ial  i  \  |..\  installed  on  poles  al   intervals 

third  of  a   mile  the  entire  length  of  the  system. 
The   No.  0000  trolley   is   reinforced   between   the  sub- 

"ill.     tWO    500, cue.   mil.    hare    copper    cables 

tapped  to  the  trollej  al  interval    of  1000  ft.    A   \o.  0000 
ivi   return  win    i    also  in  tailed  between  Roi  ker  and 

\  na. la,    Tin.   n  ire  i    i  an  ied  on  the  I  rolley  poles 

and  i    coi ed  to  the  cro    bond    al  interval  of  1000  ft. 

The  rail     ire  i  onnei  ted  bj  No.  0000  bondi  al  every  joint. 
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«  Westinghouse,  most  famous  of  American  engi- 
and  inventors,  died  in  New  York  City   on  Mar.  12 
sixh-ei-hth  year.    Mr.  Westinghouse  had  enjoyed 
led health  all  his  life,  but  became  a  sufferer,  some 
Lnthsago,   from  an  affection   of   the  heart,   which 
J.  necessary  his  relinquishment  of  business  activity. 
W  been  living  quietly  at  Ins  country  home  in  Lenox, 
,    until  Dec.  last,  when  he  came  to  New  \ork  Cit). 
Be' that  time  he  has  been  confined  to  his  room. 
can  be  said  with- 
fear  of  contradic- 
o  that  no  American 
ntor  has   ever  at- 
ted  so  great  a  sue- 
d  Mr.  West- 
,  louse.  He  attained 
j  h   success,  however, 
-  (  merely  because  of 
inventive    genius, 
because     he    was 
a  great  engineer, 
reat    organizer,    a 
who     won     the 
liest  distinction  in 
iness  and  financial 
It    is   right, 
to      record 
as  an  inven- 
tor throughout  his 
g  and  busy  life  the 
rk  on  new  mechani- 
developments     in 
ich  he  was  eontinu- 
.,  h-  engaged  was  of 
n    greater    interest 
him  than  the  com- 
rcial     development 
the    great    enter- 
■ises     which     he 

neled 

George  Westing- 
use  was  born  at 
■lit ml  Bridge,  Scho- 
i-ie  County,  New 
<>rk.  Oct.  6,  is  Hi. 
,.  doubtless  inherited 
lanical  genius 
OOQ  his  father,  who 
,,1  emigrated  from 
ermont,  and  skirted 
Schenei  tndy,  in 
factory 


H,-  father's  workshop  hud 

for  young  Westinghouse  in  his  boyh 

round,  and  all  his  spare  nme  was  spenl 
,,.  ,|,ini  '  days.     Even  as  a  boj  in  th 

I   he  |  ,,,,,.     ],   is  said  thai   when  he  was 

■    i:, 1,  hi     '    igned  and  constructed  a  rotary 

tration  of  the  fascination  which 
■rwill-o'-the  u,   p  h  had    I'm-  so  mans    men  ..I 

Kntive  genius,  that  Westinghouse  returned  to  this  d.t- 
i,.„H  problem  again  and  again.     More  than  30 

(0,  the  writer  re,  a  1 1      a   rotary  engine 


said  to  have  been  designed  by  Mr.  Westinghouse.  running 
in  the  old  Westniirhouse  Electric  Works,  at  Pittsburgh. 
His  interest  in  the  rotarv  engine  at  that  time  may  be 
deemed  prophetic  of  the  development  of  the  steam  tur- 
bine, which  began  shortly  afterward  ami  m  which  he  has 
[n  recent  years  taken  such  an  active  part. 

The  outbreak  of  the  Civil  War  diverted  the  attention 
of  young   Westinghouse  from  both  shop  and  school,  and 
he  was  eager  to  enlist.     When  the  war  was  at  its  he 
in   1863,  Westinghouse  secured  his  parents'  consent  and 
enlisted,'  at   the 'age  of  17.     After  a  short   service  in   a 

cavalry  regiment,  he 
was  transferred  to  the 
engineer  corps  of  the 
Navy,  w  h  e  r  e  his 
knowledge  of  machin- 
ery made  him  espe- 
cially useful.  He 
served  there  until  the 
close  of  the  war.  and 
was  mustered  out  in 
1865  as  third  assistant 
engineer. 

He      then      entered 
"Union    College.      The 
classical  college  course 
of    that    day    had    no 
relation    whatever    to 
the    interests   predom- 
inant  in   the  mind  of 
young    Westinghouse. 
He  went  to  college  as 
so   many    boys    go    to 
college  at   the  present 
day,    because    it    was 
supposed     to     lie     the 
thing     for     a     bright, 
intelligent     youth     to 
do.     Tile    president    of 
the   college,    however, 
was    wise    enough     to 
realize,   even     at     thai 
earl]    day,    that   what 
was  good  for  one  stu- 
dent was  not  necessar- 
ily  eood    for   another. 
Before     Westinghouse 
had     finished      his 
coursej    the    president 
l,, Id      him       that       he 
would   he  wastinj 
time  to  spend  more  of 
it  in  the  routine  stud- 
ies of  the   i  oll<  I 
Mead    he  advised  him  to  follov,  his  own  inclinations  and 
enter  the  field  of  mechanical  engineering,  predicting,  il  is 

said,  that  he  would  becoi !l"';'r-  . 

While     he    Was     Still     -     QSh0U8e    h:h'     m" 

and  his  first  busi ventre  was 

thema  and  sale  of  this,     Hie  men  who  had  f ur- 

d    the y,  however,   promptly  "froze  out     th< 

young  inventor.  ,        , 

'     \hout  this  time  young  fl  »." 

witneBBOf  a  collision  between  two  freight 
between   Schenectady  and   Troj    and   became  impr 


iu^/lA)  ^^Ly^-u^^- 
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with  the  need  of  some  means  by  which  the  Locomotive 
engineer  could  apply  the  brakes  throughout  the  train. 
lie  studied  for  some  time  over  schemes  for  operating 
brakes  by  the  draft  rigging  of  each  car  and  later  for 
brakes  operated  by  steam.  Happening  to  read  an  actibunt 
of  the  use  ill'  compressed  air  in  driving  the  Mont  Cenis 
tunnel,  he  was  at  once  impressed  with  the  idea  that  com- 
pressed air  would  solve  his  problem.  He  filed  a  caveat 
on  the  invention  in  186"?  and  with  the  financial  aid  of 
Ralph  Baggaley,  of  Pittsburgh,  made  a  crude  "straight 
air"  brake,  which  was  applied  to  a  four-car  local  train 
on  the  Panhandle  R.R.,  in  the  fall  of  1868.  Crude  as  it 
was,  it  worked,  and  saved  a  wreck  on  its  very  first  run. 

The  value  of  the  invention  to  the  railways  was  at  once 
recognized  and  its  introduction  was  rapid.  The  young 
inventor  demonstrated  his  possession  of  business  ability, 
as  well  as  inventive  genius,  by  organizing  a  company  for 
the  manufacture  of  the  brake,  in  which  he  interested 
many  men  of  prominence,  but  was  able  to  retain  a  largo 
share  tor  himself.  The  invention  of  the  automatic  brake 
followed   m   1872. 

Successful  as  the  Westinghouse  airbrake  concern  was 
in  the  'Tn's.  there  came  a  period  in  the  '80's  when  busi- 
ness was  dull.  All  of  the  passenger  cars  in  the  country 
had  been  equipped,  so  that  the  only  orders  which  came 
in  were  those  For  the  ((instruction  of  new  cars  or  for  re- 
pairs. In  certain  special  classes  of  freight  service,  the 
use  of  airbrakes  on  freight  cars  had  already  begun  in  a 
limited  way.  It  was  evident  that  if  the  airbrake  could 
he  made  applicable  to  freight  trains,  an  enormous  volume 
of  business  would  result,  many  times  that  obtainable  from 
passenger  car-. 

To  achieve  this,  however,  two  things  were  necessary. 
First,  a  brake  must  he  designed  which  could  he  success- 
fully operated  on  long  freight  trains,  ami  second,  it  must 
he  made  and  sold  at  so  low  a  price  that  the  railways 
would  he  willing  to  consider  its  application  on  freight 
In  tin-  late  'mi--,  both  of  these  problems  were  suc- 
lly  solved  by  Mr.  Westinghouse  and  his  associates, 
and  it  would  In-  difficult  io  overestimate  the  enormous 
economic  advantage  to  the  world  at  large  as  well  as  the 
number  of  live-  saved  by  the  solution  of  this  single  me 
chanical  problem. 

We  believe  that   no  one  of  the  many  engineering  i  , 
■ucli   Mr.   Westinghouse   founded   ha-   had   so 
mmercial   success  a-  ha-  his  original  great   in- 
vention,  the  airbrake;  1,  of   course,   none   ha-   had    so 

long  a   history. 

If  the  airbrake  represents  Mr.  Westinghouse's  greatesl 

,    thi    mei  hanii  al  field,  In-  greatesl  work  in 

industrial  organization   has   been   in   the  electrical    field. 

eei    ■■  .      timi         ■'  how  .  «  hen  prai  ticalh, 

the  entire  American  eli  i 

their  attention   to  work    with   continuou     currents     Mr 
\V.  Btinghouse  bad  the  in  righl  to  perceive 

the  great  i  ommi  i  ble  « ith  the  alter 

|  be   put 

•  n   ii  ■  cess  of   the 

•irreiit    ele.  h  i : unlrv. 

enture  thai   the 
jrreal  West  Elect  ric  Co   had 

ir  with  tin  of  the  elei  i  rii  al 

• -ill  recall  the  bitter  warfare  waged  between  the 

•.    nf  it,,,  i  ontinuon    eurrenl   a    repre  anted  b    the 
ilten    I  anted 


by    the    Westinghouse    interests.      Tt    was    a    significai 
tribute    to    Mr.    Westinghouse's    wisdom    ami    foresigl 
that  the  American  institute  of  Electrical  Engineers  coi 
ferred  upon  him,  in  June,  1912.  the  Edison  gold  med;i 
for   "meritorious    achievements    in    connection    with   tlf 
development  of  the  alternating-current  system  for  ligli 
and  power."     To  have  the  medal   which   was  founded  i|> 
honor  of  his  eminent    rival,   bestowed    on    Mr.    Westinjl 
house,  was  an  acknowledgment   that  he  was  in  the  rigli 
in  the  long  and  hitter  controversy. 

Another  field  in  which  Mr.  Westinghouse's  own  invei 
five  genius  was  largely  instrumental  in  laying  the  founds 
tion.  was,  like  the  airbrake,  intimately  connected  witt 
the  railway  industry.  This  was  the  operation  of  switctu 
and  signals  by  compressed  air.  a  natural  outgrowth  c 
Mr.  Westinghouse's  early  work  with  the  airbrake,  an 
late-r  with  the  air  signal  which  he  developed  for  trai 
equipment.  It  is  interesting  to  note  that  throughout  hi' 
long  life,  compressed  air  was  a  subject  which  especiall 
fascinated  him.  His  first  great  invention  was  the  coir1 
pressed-air  brake,  and  his  latest  invention,  which  has  bee 
his  pet  hobby  during  the  last  two  years,  is  the  com 
pressed-air  spring  for  automobiles.  Indeed,  one  of  hi 
patents  on  this  air  spring  was  issued  onlv  three  days  In 
fore  his  death. 

It  was  characteristic  of  the  man  that  at  a  time  whei 
enormous  business  and  financial  interests  were  dependen 
upon  hint,  and  an  endless  number  of  social  engagement 
were  appealing  for  his  time,  he  appeared  to  find  his  great 
est  pleasure  and  interest  in  studying  over  the  details  o 
the  compressed-air  spring.  A  little  stroke  of  ingenuity 
which  solved  some  puzzling  mechanical  problem,  was  to 
him  a  source  of  greater  enjoyment  than  a  successfu 
financial   deal    involving  a   million    dollars. 

Doubtless  in  the  fact  that  Mr.  Westinghouse  was 
inventor  am!  an  engineer  primarily,  rather  than  an  or 
ganizer  and  financier,  is  to  be  found  a  partial  explanatia 
of  the  financial  vicissitudes  which  have  attended  some  0 
his  great  enterprises  in  recent  years.  Yet  it  remain 
true  that  he  was  a  financier  and  business  man  of  grea 
ability,  as  is  demonstrated  by  the  notable  success  of  nearlj 
all  the  enterprises  which  he  established.  It  would  ha\ 
been  strange,  indeed,  if  the  enormous  interests  concen 
trated  in  him,  and  for  which  he  held  himself  responsible-, 
could  have  been  controlled  and  guided  by  any  single 
man.  no  matter  how  miraculously  great  his  powers  of  a<3 
complishment. 

Furthermore,  it  must  be  remembered  that  even  tin 
greatesl  financiers  have  made  their  mistakes.  Guy  E 
Tnpp.  the  i'1'e-cnt  head  of  the  Westinghouse  Electric  I  laj 
recently  defined  business  as  "taking  chances  on  probabil 
ill.-,"  In  the  development  of  every  new  enterprise,  t" 
-in  nothing  of  the  conduct  of  an  established  business) 
chances  for  failure  alwa\ 8  es ist . 

When  one  reviews,  however,  the  whole  ol  Mr.  Westing- 
house's long  and  in  tivc  career,  dealing  >o  largeh  as  ii  did 
with  new  ami  untried  inventions,  it  is  the  (jreatest  tribute 
to  hi-  phenomena]  ability  that  his  record  "as  one  of  such 
uniform  Success, 

In   all    the   \ear     of  lii-    long  ami   active   business   life, 

no   "He    had    ever    had    reason    to   question    in    the   slightest 

degree  bi  honoi  and  integi  ity.  Of  the  (rrcat  American] 
fortunes  now  exi  ting,  H  would  be  difficult  to  find  one 
of  which  could  be  said  with  (rreater  truth  thai  it  was  hon« 
.   ii\  earned  bv  area!  ability  devoted  to  the  world's  ser- 
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\  e  than  the  fortune  accumulated  by  Mr.  Westinghouse. 
It  is  a  significant  fact  that  in  all  his  long  life  Mr. 
Jjstinghouse  found  his  greatest  enjoyment  in  work. 
>  entered  very  little  into  social  life,  was  rarely  seen  at 
dubs  to  which  he  belonged,  and  seldom  took  time  for 
i  reation.  He  did  not  work,  however,  merely  to  amass 
I  pir-v.  While  still  a  comparatively  young  man,  he 
hieved  financial  success  and  thereafter  he  worked  purely 
r  the  work's  sake.  His  joy  was  in  successful  acconi- 
ishment. 

The  list  of  honors  showered  upon  Mr.  Westinghouse  is 
vcrv  long  one.     Many  of  them  were  noted  in  the  biog- 
phy  which   we   published   in   Engineering   News  of 
hi.  30,  1010,  at  the  time  of  his  election  to  the  presidency 
the  American  Society  of  Mechanical  Engineers. 
It  illustrates  Mr.  Westinghouse's  careful  business  fore- 
gilt  that  he  had  long  ago  made  provision  for  the  conduct 
his  affairs  in  case  of  his  death,  so  that  as  little  dis- 
irliniiic  as  possible  should  result  to  his  great  business 
wests  and  those  dependent  upon  them.     The  will  left 
If  Mr.  Westinghouse  creates  a  Board  of  Trustees,  made 
IB  of  his  brother,  H.  Sherman  Westinghouse,  Charles  A. 
vice-president  of  the  Westinghouse  Electric  Co., 
W.  D.  TJpdegraff,  Director  of  the  Westinghouse  Air- 
ike  Co.     These  trustees  will  control  the  interests  held 
|y  Mr.  Westinghouse  in  the  numerous  corporations  bear- 
tg  his  name. 

Mr.  Westinghouse  was  married,  before  he  was  twenty- 

ine,  to  Marguerite   Erskine  Walker,  who,  with  one  son, 

irge  Westinghouse,  Jr.,  survives  him. 

It  would  be  difficult  to  overestimate  the  debt  which  the 

ingineers  of  the  United   States  owe  to  George  Westing- 

T I  is  inventive  genius,  his  ability  as  an  engineer 

iim!  a  captain  of  industry,  have  been  of  enormous  value 

the  country  and  to  the  world  in  the  great  work  of  engi- 

leering  development  that  has  gone  on  in  the  past  half 

|  -entiirv. 

Those  who  bad  the  privilege  of  knowing  Mr.  Westing- 
bouse  intimately  will  remember  not  alone  the  .great  inven- 
tive genius  and  the  successful  man  of  affairs,  but  the 
.kind  friend  and  the  man  of  fine,  true  personality. 


The  Pirogfff'ess  &E& 


§(tav&uas  of 

It  will  surprise  many  to  learn  that   11.imhi.imki  people 
in  the   United   States,  or    10%  of  the  urban  population, 
an     now    supplied    with    filtered    water.      Such    was    the 
lent,  with  abundant  statistics  to  hack  it.  made  by 
i    A.  Johnson,  on  Mar.  10,  in  the  course  of  an  ad- 
on  "Water  Purification"  before  the  New  York  Sec- 
tion of  the   American   Water   Works   Association.*     The 
er    ventured    the    inc. In  tion    thai    by    1920,    filtered 
Water  will  he  available  for  80^?   of  the  urban  population 

In  number  of  plants  i hanical   fillers  are  far  in  ex- 

i   slow  sand  fillers  hul   in  population  supplied  the 

arc  way  in  the  lead,  owing  largely  to  the  Eacl  thai 

Philadelphia  it  in  the  slow  .-■ .- 1 ml  class. 

AHIniugli   dealing  with  slow  sand    filtration,  coagula- 

ed imputation    and    hypochlorite   disinfection,    the 

paper     v»     in   c fieri    a    strong    plea    for    mechanical    a- 

•Thi    paper,   which   was  presented   i b   ti  lot,   will   till 

i   huc   ..i    i  hi     new   "Quqi  torly" 

1 1  Ion,  v.  hlch  i     iboul 

paper    will    contain    many    \  aluable    hli  I 

"'     id  oth  both 

ii  i   in'  ill  i  ne  al   mi  >  .it 


against  slow  sand  filtration.  The  author  claimed  for 
mechanical  filters  equal  or  better  purification  efficiency, 
no  greater  and  sometimes  less  unit  cost  (capital  and  oper- 
ating expenses  totaled)  ;  small  area  and  cost  of  required 
land  and  ease  of  plant  location  near  the  city  to  be  sup- 
plied; and  no  higher  grade  of  operators  than  are  needed 
for  slow  sand  filters.  Particular  stress  was  laid  upon 
the  inability  of  slow  sand  filters  to  deal  with  high  tur- 
bidities. 

F.  O.  Dunlap  (formerly  chief  of  the  Bureau  of  Water 
of  Philadelphia)  agreed  with  Mr.  Johnson  in  most  of 
his  claims,  but  had  some  good  words  to  say  for  slow  sand 
filtration  at  Philadelphia.  He  thought  the  patent  dif- 
ficulties connected  with  mechanical  filtration  would  make 
a  dollar  or  two  of  difference  per  million  gallons  in  favor 
of  slow  sand  filtration.  Messrs.  West  and  Siddons,  of 
the  Philadelphia  filtration  plants,  also  agreed  with  Mr. 
Johnson  in  the  main. 

Morris  Sherrerd  (Newark)  thought  the  reduction  of 
typhoid  by  filtration  has  been  greater  than  appears  since 
much  of  the  residual  typhoid  is  due  to  other  causes  than 
water-supply. 

John  A.  Kienle  (New  York  City;  formerly  of  Wil- 
mington, Del.)  questioned  whether  the  cost  of  prelim- 
inary filtration  (roughing  filters)  might  not  better  be 
expended  for  sedimentation.  He  was  convinced  that 
mechanical  filtration  is  better  than  slow  sand  filtration. 
He  questioned  whether  the  use  of  hypochlorite  with  me- 
chanical filtration  does  not  account  for  the  high  bacterial 
efficiencies  now  being  obtained  at  mechanical  filter  plants. 

Allen  Ilazen  (New  York  City)  was  the  only  speaker 
who  rose  to  the  unqualified  defense  of  slow  sand  filtra- 
tion. He  remarked  that  the  slow  sand  filters  at  Wash- 
ington had  given  such  high  bacterial  results  that  there 
had  been  no  occasion  to  use  chlorine.  He  was  gratified 
to  hear  what  had  been  said  about  preliminary  filters. 
He  took  ground  against  them  years  ago,  since  the  large- 
grained  matter  which  they  can  stop  can  be  easily  stopped 
by  other  parts  of  the  purification  plant. 

As  to  the  opposition  to  mechanical  filters  in  Massa- 
chusetts. Mr.  Hnxeu  had  heard  it  stated  a  few  days  ago 
thai  although  slow  sand  filters  had  reduced  the  general 
death  rate  as  well  as  the  typhoid  rate,  mechanical  Biters 
had  reduced  the  typhoid  rale.  only.  Mr.  Eazen  was  of 
the  opinion  thai  the  use  of  hypochlorite  has  done  much 
l"  change  the  status  of  water  purification.  Finally.  Mr. 
Ilazen  expressed  the  hope  that  when  Mr.  Johnson  re- 
vises his  paper  for  publication  he  will  speak  more  kindly 
of  the  early  slow  sand  filtration  plants,  in  view  of  the 
sfafe  of  the  ail    w  hen  thev  were  built. 

Prof.  Wm.  P.  Mas,,,,  (Troy,  X.  V.)  said  thai  typhoid 
a!  Albany  has  fallen  from  90  to  31  per  100,000  popula- 
tion since   filtration   was  introduced,  bu1   that    II  or   15 
would  be  a  more  correel   figure  than  21   in  view  of  the 
on  r<   idenl  typhoid  deaths  in  the  Albany  hospitals. 
I 

The  First  Power  Rental*,  received  by  the  r.  s  Department 
"t  ii"'  Interior  under  the  new  form  of  power-development 
permits    (see    "En    Ineerlns    \.  v,    ,"    1 1         |  .    have   Jus! 

been   annoui i      The  sum   <»r  $68.72   was   received    froi 

Truckee     River    General     Blectrlc    Co.,    of     Reno,     Nov.,    and 
u. .in  the  Great   Falls  Power  Co.,  ol    Butte,  Mont 
;■; 
The    Proposed    Water-Works    for    Watervllet,    v    t ..    noted 

briefly  on  p    169,  ol  '  Isst  ;  14,  wi  re  aut  ho 

popular  \  ota  ol  I  on  Mar    i     The  vote  on  «  ood- 

•  i   « i     Solomon,  Noi  ,i  Atlanta, 

i;.i  .  i .  poi  ted  on  1 1" 
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Keel  of  a  Huge  Battleship  was  laid  on  Mar.  16  at  the 
Brooklyn  Navy  Yard,  New  York  City.  This  has  not  been 
given  a  name  yet.  being  designated  as  "No.  39."  It  will  be  a 
sister  ship  of  the  superdreadnaught  "Pennsylvania."  displace- 
ment, 31,400  tons;  length,  600  ft.;  beam,  97  ft.;  draft,  28%  ft.; 
speed.    21   knots. 

A  Premature  Blast  at  the  Snoqualmie  Tunnel  in  the  Cas- 
cade Mountains  on  the  line  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry..  killed  four  men  on  Mar.  7.  According  to 
press  dispatches  this  is  the  first  such  accident  since  construc- 
tion work  on  the  tunnel  was  started  two  years  ago.  The 
tunnel  will  be  11.700  ft.  long  when  completed,  which  date  is 
set  at  Jan.   1,   1915. 

A  Trestle  Was  Wrecked  recently  on  the  Pacific  Electric 
Ry.,  over  Lexington,  Wash.,  about  a  half  mile  west  of  the 
town  of  El  Monto,  Calif.,  clue  to  wreckage  of  a  county  high- 
way bridge  being  carried  downstream  against  the  structure. 
Five  bents  were  carried  away.  This  wreckage  collected 
floating  brush,  etc.,  and  deflected  the  stream  against  the 
west  approach  of  the  trestle,  500  ft.  of  which  was  scoured 
away. 

A  Ferryboat   Was    It  hum I    by   a  tug-propelled  car-float  at 

5  p.m.  on  Mar.  17.  while  proceeding  from  New  York  City  to 
Hoboken.  on  the  North  River.  A  Central  R.R.  of  N.  J.  float 
struck  the  steel  ferryboat  "Ithaca"  of  the  Delaware,  Lacka- 
wanna &  Western  R.R.,  about  amidships  on  the  starboard 
side  (the  men's  cabin).  Three  passengers  were  killed  and 
several  injured.  The  "Ithaca"  was  not  damaged  below  the 
water  line. 

Waterfront  Fire  at  Portland,  Ore. — On  March  12  a  fire  de- 
stroyed about  $750,000  worth  of  private  dock  and  warehouse 
property  along  the  east  bank  of  the  Willamette  River  at  Port- 
land,  Ore.  The  fire  broke  out  early  in  the  morning  in  some 
structures  between  Columbia  Dock  No.  2  and  Montgomery 
Dock  No.  1,  two  quay  docks  in  the  lower  Albina  Ferry  sec- 
tion of  the  river,  and  in  a  half-hour  was  beyond  control.  The 
buildings  along  the  river  at  this  point  were  all  of  a  light 
timber  construction  and  there  was  a  marked  absence  of 
either  fire  walls  or  any  fire-resisting  construction  so  that 
the  names  spread  with  great  rapidity  and  made  unavailing 
the   efforts   of   the   fire   department.      The   structures   were   de- 

tro    •    '    '   length  of  1000  ft.  along  the  water  and  about  200 

ft.  back  trom  the  docks,  in  addition  two  large  steamships, 
the  British  "Glenroy"  and  the  American  "Cricket"  were 
baill\     il;i  magcd. 

The   clock   at   this   location    were   among   the   oldest   in    the 

been     built    about    25    years    ago.       The    light 

tlmbc  ■     '•••I  1    high  and    rested  on  long  timber  piles 

hole     area     made    admirable    material     for     the     rapid 

Bag  ration. 

MiKuestlons     on      Flre-Heslstlve      Construction— A     subcom- 

mittee   of   the   National    Fire    Protection    Association  has  un- 

.  ,,   to  compile   a   list   of  suggestions  and   cautions  con- 

fire-reslstlve  construction,  under  the  title  of  "Don'te." 

'ii.i        ,n  bi    drawn  sn  as  t<>  cover  co ietely  those  features 

v.  hi.  h     i i a  i id    "i   desig  n   a  ad    mel  hod    i  o   the  I    lit 

maj     i served,      With    a    view    to    making 

■    at    post  Ibli  .ii nmli  tee  Is  anx- 

hi;, in    the    peratton   of   all    ti  ho   are   Interested    In 

and    construction    with    regard    to    fire-resistive    chai 

i    i  o n    with    the   committee's 

•  'i     i"    W.    O.    Sanderson,    70    West 

igo     mi 

surplus  Power  from  i i.c  Milwaukee  Refuse  Incinerator  la 
i,.   i,,     ,,..,.,■,    to   pui  flush    the   Milwaukee    River   as 

plant     can     be    got     Inl ful 

lews."  -lull    11,    1910    

Oil)  ha  total  capai  ti  Phi 

■  h 

f  th<    h.  ,i    ..i    ,  omhui 

loyi  to  261 

•     but  ned        \    i  ■■     i"      tui  bo 

■     '      the  oi 

h  n   .'i 

i      u  hen  II  '•  i    I '" 

vlll    ' I  ""'"'    i  on 

tunnel    pumpli 

-  ■  •  ■■ 
i.  i    into   ti"    noi  th   .  i,,i   .,r  tho 
pur]   ■  • 


The    Proposed    New    Water-supply    for    Ottnwa,    Ont.,    1 

been  held  up  by  court  decisions  which  have  declared  that  t 
city  possessed  legislative  authority  to  issue  only  $5, 000,0ml 
the  $8,000,000  bonds  required  for  the  works.  An  outline 
the  scheme,  based  on  a  report  by  Sir  Alexander  Binnie,  S 
London,  England,  was  published  on  pp.  1012-1015  of  our  issl 
of  Nov.  20,  1913.  In  our  issue  of  Nov.  20,  1913,  p.  1038,  < 
commented  editorially  on  the  remarkable  contract  betwe 
the  city  of  Ottawa  and  Mr.  Binnie  for  the  engineering  wo| 
involved.  A  summary  of  bids  received  on  Feb.  3,  1914,  f 
the  steel  pipe  line  was  published  on  p.  S8  of  our  Construct! 
News  section  for  Feb.  12,  1914.  At  an  election  some  wee  | 
ago  an  opponent  of  the  water-supply  scheme  was  electi 
mayor. 

Great    Dams   on   the   I'pper    Nile   to    be   built    for   power  d 
velopment   and   irrigation,    were   described   in  a  press   dispat-1 
widely  circulated  in   the   newspapers  last   week.     The   dispati 
stated    that    Hugh    L.    Cooper    had    been    appointed    consultir! 
hydro-electric     engineer     to     the     Egyptian     government     at 
would    have    charge    of    the    work    of    constructing    two    grei  I 
dams   south   of   Khartoum,   one   across   the    Blue   Nile   and  oi|| 
across    the   White   Nile,    the    estimated    cost    of    the    two   sti 
tures     being     in     the     neighborhood     of     $20,000,000.       We 
authorized   by   Mr.    Cooper,   who   arrived   in   the   United   St; 
on    Mar.    13,    to    say    that    the    report    is    incorrect.       The    so 
foundation     for    the     report,     out     of    which     the     story     prolj 
ably  grew,  is  the  fact  that  he  has  at  the  request  of  the  Egyr, 
tian  government  submitted  plans  for  the  development  of  powt 
at  the  Assuan  dam  which  the  government  engineers  have 
under  consideration.     The  general  conduct  of  the  work  at  thjl 
Assuan   dam   is    in   charge   of  the   under   Secretary   of    State  a 
Cairo.  Mr.  Murdoch  Macdonald.      Mr.   Maedonald   has  been  con|l 
nected    with    Egyptian    engineering    works    for    15    years, 
has  charge  of  all  works  for  the  improvement  of  the  Nile. 

The  Alaska  Railway  Bill  Was  Signed  By  the  President  o 
Mar.  12.  after  having  passed  the  Senate  on  Mar.  10,  by 
vote  of  42  to  27.  The  bill  passed  the  House  of  Representa, 
fives  on  Feb.  IS,  as  noted  in  our  issue  of  Feb.  26.  The  Ml 
provides  for  the  building  of  1000  miles  of  railway  from  th 
Alaskan  coast  to  the  interior  coal  fields,  the  route  to  be 
lected  by  the  President.  The  President  is  also  to  decid'l 
whether  or  not  the  existing  railway  lines  in  the  territory 
shall  be  purchased  to  form  a  part  of  the  government  system 
and  whether  the  railways  when  built  shall  be  operated  by  thi 
government    or    under    lease    to   private   companies. 

An  Injunction  Against  the  Completion  of  the  «  nlskll 
Aqueduct  and  its  associated  dams  and  reservoirs  now  weYl 
toward  completion  to  provide  a  new  half-billion-gallon  water- 
supply  for  New  York  City  is  sought  by  a  petition  filed  In  the 
Federal  District  Court,  New  York  City,  on  Mar.  16.  The  peti- 
tioner is  the  Ramapo  Water  Co.  (215  Montague  St.,  Brook- 
lyn. N.  Y.),  which  alleges  that  its  state  charter  and  the 
payment  by  it  of  a  $3125  incorporation  fee  constitutes  a  con- 
tract which  give  it  the  right  of  building  water-supply  works 
and  conveying  water  therefrom  for  the  supply  of  cities;  and 
that  the  works  now  being  built  by  the  Board  of  Water  Supply 
.,i  New  Y,,ik  Citj  are  In  effect  an  appropriation  of  its  rights 
under  the  contract,  without  due  compensation.  The  company 
asks    that    the    dams,    reservoirs   and    aqueduct    built    in    alleged 

contravention  "I    its   rights  be  elthei    removed   by   the   B d  of 

Water  Supply  or  else  turned  over  to  the  company.  Mali)  ol 
our  readers  will  remember  the  scandal  created  a  dozen  year! 
or  so  ago  about  a  proposed  contract  between  the  Ramapo 
Water  Co.  and  the  city  of  New  York  for  a  new  water-supply, 
\  Quick  Replacement  of  Unilvtnj  operating  facilities, 
after  a  serious  fire  In  the  station  of  the  New  York.  New 
Haven  &  Hartford  R.R.  at  Hartford,  Conn.,  on  Feb.  21,  Is 
noteworthy.  This  station  is  the  headquarters  of  the  Mid- 
land division  of  the  road,  Is  the  meeting  point  of  three  di- 
visions, the  Midland,  the  Shore  Line  and  the  Western,  and  is 
also  used   bj    the  Central   New   ISngland   Ry.     li    is  the   fourtj 

largest    Btatii the    New    Haven    Bysteni   and    has   a    daily 

,,i..\  .in,  rtl  "i  IS!  train  In  a  nd  out.  The  Are  occut  i  ed  -ii 
"",  p.m.,  Saturday,  and  gutted  the  Btatlon,  destroyed  tho 
ticket,    bagi    ig<      expn         a  nd    train    dispati  hers'    offli  •       a  nd 

blocked   I    tl m    tracks   passing    through    the   station 

Tills  prevented  the  ooi unlcatl r  trn rders,  cut  off  the 

;,i     oj    tickets  and   threatened   to  paralyse  the  wholt 
,i    , ' pot  tant   pol  ni 

There    were    three   dispatchers   In    tho   headquarters  nl    the 

t hue  c.r  the  Are  In  charge  ol  Ini    tl  I 

i ,  a  (lie   oy  ei    1 1 n  eral    llnei        ifet:     i  nd   dli  posit  I (   i  hi 

traffic  depended  on  their  quick  aotlon,     When  the  wlr< 

bui  ned   "ni.   ■   of   the   despati  i I    his    train 

lumi n    i      ■  ■  '  I '  I '"    whloh    ran   to  n   sis  nal   towet    I 

i i i   m,.    ■  i  nd   1 1  -ni   there  he  dlreoted  thd 

i  Mm    or    his    I rarllj        The    i  ei  ond    op 

hi     opt  '  at  i if    his    h. ,,  I.,  h    to    the    Pi  o.  ,,i.  
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mce,  while  the  third  operator  hurried  to  the  Western  Union 
elegraph  office  in  the  city  and  worked  from  there.  As  a 
suit  in  25  minutes  the  system  was  running  again.  In  that 
me,  the  damaged  wires  were  being  picked  up  and  a  des- 
itcher's  office  established  in  another  building;  this  was  in 
li  11   operation    by    7:30   p.m. 

At     3:15     the     General     Manager,     General     Superintendent, 

elegraph   Superintendent   and    other   officers   left   New    Haven 

1   a   special   train    to    take   charge.      Carpenters,    laborers   and 

nemen    had    been    collected    by    telephone    and    telegraph    at 

tints  as  far  away  as  Boston  and  six  special  trains  with  re- 

tir    equipment    were    hurried    to    the    scene.      One    train    car- 

ed   lumber  for  a  new  station,  and  this  was  on  hand  by  seven 

At   4:00   p.m.   the   railroad   had   150   laborers   at  work 

9:00    p.m.    150    carpenters.       An    emergency    boarding 

aln,    with   a   kitchen    and    sleeping   accommodations    for   120 

i  me  from  Hartford  at  8:00  p.m.,  and  at  midnight  served 

nnner   to   350.     The   work    of   removing   the   debris,   stringing 

le   wires,    and    building   the    new    station    was   divided    under 

]    foremen.      By    10:30    p.m.    Saturday    the    blocked    track 

lad   been    cleared.      By    7:00    a.m.    Monday    morning    the    new 

.tation,    30x150    ft.,    steam    heated    and    electric    lighted,    was 

to  the  public.     A  new  supply  of  tickets  had  been  printed 

i  Boston   on   Sunday   and   were   on    sale    Tuesday. 


Mr.  D.  M.  McKey  has  been  appointed  locating  Engineer 
f  the  Seaboard  Air  Line  By.,  succeeding  Mr.  H.  S.  Thomas, 
tromoted. 

Mr.  George  S.  Vandewalker,  Assistant  rostmaster,  of  Ann 
k.rbor,  Mich.,  has  been  appointed  Manager  of  the  municipal 
yater-works,  at  a  salary  of  $1S00   per  annum. 

Mr.   A.   M.   Traugott  has   been   appointed   Division    Engineer 

If  the  Virginian   Ry.,   with   headquarters  at  Princeton,  W.  V., 

lucceeding  Mr.   B.    T.   Elmore,    resigned   as    noted   elsewhere. 

Mr.   W.   E.  Ricketson   has  been  appointed  Mechanical   Engi- 

f   the   Cleveland,   Cincinnati,    Chicago    &   St.    Louis    Ry., 

ling  Mr.  C.  A.  Brandt,   promoted  as  noted  in   our   issue 

•f  last  week. 

Mi.    T..    A.    Murr   has   been   appointed   Assistant    Engineer   of 
he    Seaboard    Air    Line    Ry.,    with    office    at    Portsmouth.    Va„ 
fling   Mr.    1!.    M.    Coburn,    transferred    to   the    Chief    En- 
(teeer's  office. 

Mr.  W.  W.  Slater,  Signal  Engineer  of  the  Southern  Pacific 
Rjr.  since  1885,  has  been  retired  on  a  pension.  Mr.  Slater 
organ  railway  work  in  1864,  at  the  age  of  15  years,  as  a 
•el.  graph  messenger. 

Mr.  C.  J.  Franklin,   recently   General  Superintendent  of  the 
Portland    Railway,    Light    &    Power    Co.,    Portland.    Ore.,    has 
1   an  office  in   Portland  for  private  practice  as  an  expert 
in  public-utility  work. 

Mr.    Frank   Cone,    recently    Assistant    Superintendent   of  the 
'    i    '   i  osse  division   ■>!    the   Chicago,    l:\nliiiKton   &   Qulncy  R.R., 
en   promoted    to   be   Superintendent   of   thu   Beardstown 
at   Beardstown,   111. 
Mr.   E.   A.  Klngsley,  Assoc.   M.   Am.   Soc.   C.   B.,   former  State 
Highway   Engineer   of    Arkansas,    lias   been   made    Engineer    in 
..f   the   highway    work    of    District   No.   5,   Bell   County, 
lilch   Is  t"  .  ..st  J600.000. 
Mr.   ]•'.    u.    Bu.  hanan,   recently  Supervisor  of  Signals  of  the 
Tern     Haute,    Ind..   has    been    appointed    Signal 
>■   of   tie-    Pennsylvania    I:  I:     lines   west   of  Pittsburgh, 
niih   headquarters  at   Pittsburgh, 

Mr    G.  W,   Alden,  for  the  past    la  years  connected   with  the 

rstate    ('....    p. i -.11'.. id,    Ohio,    is    now    West,  in    Sales 

i-    of    tic-    Ohio    Locomotive    Crane    Co.,    Bucyrus,    Ohio, 

■  .  s  In   the   Fisher   Bldg.,   Chicago,    III. 

leymour   Van   Santvoord,   of   Troy,    N     if.,    has   been   ap- 

i    Chairman    of    the    Public    Service    Commission,    Second 

i-dlng    Mr.   Martin  S.   Decker,   resigned 

Irman,   but   wl  i    member   of  the  commission. 

Mi     .1.   N.   Kinney,   for   tin-   past   Beven         li      connected    with 

1    Hoist    &    D  St      Paul,    Minn..    Is    now 

of    the    Ohio    Locomotive    Crane    Co., 

Cyrus,    Ohio,    with    offices    at    30    Church    St..    New    York 

Mil  ni  I  v    I  ilvlslon    En    1 1 f  I  he    Vlr- 

R         at     Princeton,    W.    Va„    has    I i    appointed     En- 

•  i  Ion, 
■  nmmlsBlon,  Eastern  district,  with  head- 
■  til   Washington,   I '    C 


Mr.  Henry  R.  Kent,  M.  Am.  Soc.  M.  E..  former  Vice-Presi- 
dent of  Westinghouse,  Church,  Kerr  &  Co.,  New  York  City, 
announces  that  he  has  formed  a  partnership  with  Mr.  Carl  M. 
Vail  under  the  firm  name  of  Henry  R.  Kent  &  Co.,  Engineers, 
141   Broadway,  New  York   City. 

Mr.  J.  M.  Morrison,  Engineer  and  Superintendent  of  Struc- 
tures of  the  Central  Vermont  Ry.,  St.  Albans.  A't..  has  been 
appointed  Chief  Engineer  of  the  Southern  New-  England  Rail- 
road Corporation  and  the  Southern  New  England  Ry.  Co.  He 
will   retain   his   headquarters  at   St.   Albans. 

Mr.  J.  B.  Jenkins,  Assistant  Engineer  of  the  Baltimore  & 
Ohio  R.R..  at  Baltimore,  Md..  has  been  appointed  Valuation 
Engineer  of  the  railway  company,  under  Mr.  Francis  L.  Stuart, 
M.  Am.  Soc.  C.  E.,  Chief  Engineer,  and  Mr.  H.  R.  Talcott,  M. 
Am.  Soc.  C.  E.,  Chairman  of  the  A'aluation  Board  of  the  rail- 
way. 

Mr.  Hugh  L.  Cooper,  M.  Am.  Soc.  C.  E..  who  after  the  comple- 
tion of  the  Mississippi  River  dam  at  Keokuk,  la.,  last  summer 
went  with  his  family  for  a  long  European  tour,  arrived  in 
New  York  on  Mar.  13.  During  his  seven  months'  absence  Mr. 
Cooper  traveled  over  30,000  miles  by  automobile  through 
various   parts   of   Europe   and   northern   Africa. 

Mr.  Warrick  R.  Edwards.  M.  Am.  Soc.  C.  E..  has  resigned 
as  Assistant  Engineer  of  Bridges  of  the  Baltimore  &  Ohio 
R.R.  to  become  Engineer  of  Bridges  of  the  Eastern  district. 
Division  of  Valuation,  Interstate  Commerce  Commission,  with 
headquarters  at  Washington,  D.  C.  Mr.  Edwards  has  been 
connected  with  the  bridge  department  of  the  Baltimore  & 
Ohio   R.R.   since   1894. 

Mr.  Stanton  Ennes,  formerly  Superintendent  of  the  Great 
Northern  Ry.,  at  Superior,  Wis.,  has  been  appointed  General 
Superintendent  of  the  Western  Maryland  Ry..  at  Baltimore. 
Md.,  succeeding  Mr.  A.  R.  Merrick.  Mr.  Ennes  is  a  native  of 
St.  Louis.  Mo.,  and  began  railway  work  in  1SS1  as  a  telegraph 
operator  on  the  Texas  &  Pacific  Ry.  He  was  Division  Super- 
intendent of  the  Western  Maryland  Ry.  in  1904  and  1905. 

Mr.  W.  W.  Patch.  M.  Am.  Soc.  C.  E.,  recently  Project  Engi- 
neer, United  States  Reclamation  Service,  Klamath  Falls.  Ore., 
has  opened  an  office  at  12  Geary  St.,  San  Francisco,  Calif.,  as 
a  Consulting  Engineer,  giving  special  attention  to  water 
supply  and  irrigation.  Mr.  Patch  was  engaged  for  11  years 
on  the  additional  water  supplies  for  the  cities  of  Boston, 
Mass.,  and  New  York.  He  has  b.jen  for  the  past  nine  years  ;n 
the  employ  of  the  U.  S.  Reclamation  Service  as  Constructing 
and  Project  Engineer  in  South  Dakota,  California  and  Ore- 
gon. 

Mr.  Charles  D.  Jameson,  M.  Am.  Soc.  C.  E.,  formerly  Super- 
vising Engineer  and  Architect  to  the  Impericl  Chinese  Board 
of  Foreign  Relations,  Peking,  China,  and  since  June,  1911.  in 
charge  of  the  Red  Cross  Society  flood-prevention  work  on 
the  River  Whwai,  in  Central  China,  is  in  Washington,  D.  C, 
to  report  on  the  project  for  which  he  has  prepared  definite 
plans.  This  project  has  been  approved  by  the  Chinese  Gov- 
.  i  nun  nt  and  will  cost  approximately  $20,000,000.  An  account 
of  the  conditions  in  this  section  of  China  and  the  proposed 
pi. i us  for  relief  were  given  in  an  article,  abstracted  from  a 
preliminary  report  by  Mr.  Jameson,  In  "Engineering  News" 
of  Sept.   25,   1913. 

Mr.  W.  S.  Murray,  F.  Am.  Inst.  E.  E.,  of  McHenry  &  Mur- 
ray. Consulting  Engineers.  New  Haven,  Conn.,  has  been  ap- 
pointed Consulting  Engineer  of  the  New  York.  New  Haven  .<• 
Hartford  R.R.,  in  general  charge  of  all  electrical  engineering 
and  construction.  It  is  officially  announced  thai  following 
the  substantial  completion  of  the  construction  of  the  system 
for  electrical  operation  between  New  Haven  and  New  rork, 
Mr.  Murray  will  enter  closer  relations  with  the  railway  com- 
pany, and  his  Jurisdiction  will  he  extended  to  include  tic 
electrical  features  of  operation  in  addition  to  electrical  Con- 
struction. He  will  continue  with  the  firm  of  McHenry  & 
Murray  In  general  consulting  practice  as  before.  Mr.  U 
was  formerly  Electrical  Engineer  ..f  the  New  York,  New 
Hai  en  .t  Hartford   R.R, 

Mr.   Garrett    Davis,    who    has    been    Superintendent    of    the 
Louisiana  division  of  the  Chicago,  Rock   island  .<    Paclfl 
nt    Eldorado,     vi..    since    1908,    has    been    appointed    Division 

II kl. ih. una    .Ilvlslon.    at     El     lien..    Okla,       Mr. 

Davis  wis  in. in  in  Kentucky  in  b':..  ..ml  in    began  engineer 
rk  in  1874  as  a  cl  ilnman  with  tin-  Cincinnati  Southern 
Ry.     in   is?.',   in    wa  ii   rallwaj    contracting.     Prom 

1^7  7  to  is 7s  he  u  is  Resident  Engineer  ol  the  Burlington,  Cedar 
Rapids    A    Northern    Rj       in<J    «  m    promoted    Buccesslvelj    to 
tadmaster,  Division   Engine.  tanl  Chief  Engi- 

neer     When  He    rallwa:  ■  .i  by  the  Chicago, 

■\    Pacific   Ry.,   he   was   made   Principal    Assistant   Chief 

lid    sul. s., |it.  oily    I  . 

■ .  at  i '.  dar  Raplda,  torn  i 
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Mr.  H.  R.  Talcott,  M.  Am.  Soc.  C.  E.,  Engineer  of  Surveys 
of  the  Baltimore  &  Ohio  R.R..  Baltimore,  Md.,  has  been  ap- 
pointed Chairman  of  the  railway  company's  valuation  board. 
Mr.  Talcott  was  born  in  Richmond,  Va.,  in  1861.  He  entered  the 
railway  servic:  in  1S7S  as  a  rodman  on  preliminary  surveys  for 
the  Chesapeake  &  Ohio  Ry.  Following  November,  1S89,  he  was 
Chief  Engineer  of  the  Seattle,  Lake  Shore  &  Eastern  R.R.,  at 
Seattle,  Wash.,  and  for  a  time  A'ice-President  of  the  Seattle  Coal 
&  Iron  Co.  In  1S98  and  1899  he  was  Engineer  for  the  con- 
tractor on  the  construction  of  the  White  Pass  &  Yukon  R.R. 
in  Alaska.  He  returned  East  in  November,  1901,  to  become 
Treasurer  of  the  Taft-Pierce  Manufacturing  Co.,  Woonsocket, 
R.  I.,  but  in  1903  returned  to  railway  engineering  work  on 
the  Baltimore  &  Ohio  R.R.,  at  Somerset,  Penn.  Since  1905 
he  has  been  Engineer  of  Surveys. 

Mr.  Ezra  B.  Whitman,  M.  Am.  Soc.  C.  E.,  WTater  Engineer 
and  President  of  the  Water  Board,  Baltimore,  Md.,  has  re- 
signed to  enter  private  practice  as  a  partner  of  Mr.  John  E. 
Greiner,  M.  Am.  Soc.  C.  E.,  former  Engineer  of  Bridges  of  the 
Baltimore  &  Ohio  R.R.,  Consulting  Engineer,  Fidelity  Bldg., 
Baltimore,  under  the  firm  name  of  Greiner  &  Whitman.  Mr. 
Whitman  graduated  from  Cornell  University  in  1901,  and  for 
three  years  was  a  Consulting  Engineer  with  offices  in  New 
York  City.  He  returned  to  Cornell  University  in  1904  for  a 
year's  special  course,  after  which  he  became  connected  with 
the  Baltimore  city  engineering  staff  as  Engineer  of  the  Wall- 
brook  Sewage  Testing  Station,  and  as  Division  Engineer  of 
the  sewer  department.  Subsequently  he  was  promoted  to  be 
Water  Engineer  and  President  of  the  Water  Board  at  a  sal- 
ary of  $4000  per  annum.  His  resignation  takes  effect  about 
Apr.  15. 

Mr.  James  C.  Boyd,  M.  Am.  Soc.  C.  E.t  formerly  Chief  Engi- 
neer, has  been  elected  Vice-President  of  Westinghouse, 
Church,  Kerr  &  Co.,  New  York  City,  and  will  have  charge 
of  all  the  engineering  and  construction  work  of  the  company. 
Mr.  Boyd  began  his  engineering  experience  in  1891,  after 
three  years  at  the  Massachusetts  Institute  of  Technology, 
on  survey  work  with  the  Bangor  &  Aroostook  R.R.  in  Maine. 
For  five  years,  1897  to  1902,  he  was  with  the  Boston  Elevated 
Ry.,  first  as  Assistant  Engineer  and  then  as  Division  Engineer 
in  charge  of  designs,  surveys  and  construction  on  the  Charles- 
ton, Subway  and  a  part  of  the  Atlantic  Ave.  divisions.  For 
a  year,  1901  to  1902,  he  was  in  charge  of  maintenance,  struc- 
tures, tracks  and  buildings  of  the  Boston  Elevated  Ry.,  and 
the  following  year  he  was  Engineer  in  charge  of  new  con- 
struction and  of  bridges  and  buildings  of  the  Boston  &  Albany 
R.R.  Since  1903  Mr.  Boyd  has  been  connected  with  Westing- 
house,  Church,  Kerr  &  Co.,  New  York. 


William  J.  Kinser,  Vice-President  and  Treasurer  of 
the  Kinser  Construction  Co.,  Terre  Haute.  Ind„  was  among 
those  who  lost  their  lives  In  the  fire  which  destroyed  the 
Missouri  Athletic  Club   house,  St.  Louis,   Mo.,   Mar.  9. 

Stuart  Wood,   Junior  member  of  the  firm   of   It.   D.   Wood   & 

Co.,  manufacturers  o!   casl   Iron   pipe,   Philadelphia,   Penn.,  died 

last    wee!     from    lnait    disease    at   his   home    in    Philadelphia, 

ii.-  u.-.s  :i  well-known  citizen  of  Philadelphia 

iber    of    many    clubs.      Hi     wa      Treasurer    of    the 

Amerl  of  Political  and  Social   Science. 

M    Holloway,   Jim.   Soc.   «'.    E.,     I    Hem       r 

Holloway,  M.  Am-  lar.  12,  at   the  horn 

i .    n.   j.,   -., n,      a n    inn,        of   mil      b    week, 
2*    years    •  late   of  Col  ""II    Unli  ■ 

witii  the  class  of  1908,   B"oi    tv. lie      i      hi       raduatlon 

Mead,  ,m.  Am.  Soc.  >',  >■'■-.  under 
ti,,,    in  in    n ..  ■  lolloway,   .\',  For 

i ,  '  •  i    1 1  ■  ■ gaged    In    eon   t r ucl 

hi  .  .    i    .    i 

for  1  hi    Carl  St  hi   bj  -i"  oducl 


H  ,      In     .-.,  v.      -,  oi  If     City. 
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AMERICAN    DRAINAGE    CONGRESS. 

Apr.   22-25.      Annual   meeting  at   Savannah,    Ga.      Secy.,  J| 
Gray,    Chamber    of    Commerce,    Savannah,    Ga. 
IOWA    STREET    AND    INTERURBAN    RAILWAY    ASSOCL 
TION. 
Apr.  22-25.     Annual  meeting  at  Waterloo,  Iowa.     Secy.,  I 
Weeks.  Tri-City   Ry.   &  Light  Cos.,  Davenport,  Iowa. 
NATIONAL   FIRE   PROTECTION   ASSOCIATION. 

May   5-7.     Annual   meeting  in  Chicago,   111.     Secy.,   Fran  I 
H.   Wentworth,   S7  Milk  St.,  Boston,  Mass. 
AIR  BRAKE  ASSOCIATION. 

May   5-8.     Convention  at   Detroit.   Mich.     Secy.,   F.   M.  N 
53   State   St.,   Boston,   Mass. 
AMERICAN    WATER-WORKS    ASSOCIATION. 

May   11-15.     34th   Convention   at   Philadelphia,   Penn. 
J.  M.  Diven,  47  State  St..  Troy,  N.  Y. 
INTERNATIONAL   RAILWAY    FUEL  ASSOCIATION. 
May    18-21.       6th    convention    in    Chicago,    111.       Secy., 
Hall,  C.  &  E.  I.  R.R.,  922  McCormick  Bldg.,  Chicago,  iil" 
MASTER    BOILER    MAKERS'    ASSOCIATION. 

May  25-28.     Convention  at  Philadelphia,   Penn.     Secy.,  H  • 

Vought,   95  Liberty  St.,  New  York   City. 

International    Association    of    Fire    Engineers — The    anr.l; 

convention   will  be  held   Oct.   20-23   in  New  Orleans,   La.      I 

sessions    of    the    convention    will    be    held    at    the    Grunewl 

Hotel.     The  exhibits  will  be  housed  in  the  Washington  Art 

lery    Barracks.      The    engine    and    apparatus    demonstrate 

will   take   place  on   Canal   St.,   said  to   be  the   widest   street 

the  world.     The  Secretary  is  James  McFall,  of  Roanoke,  Vsl 

Minnesota    Surveyors'    and    Engineers'    Society — At    the   : 

nual   meeting   in    St.    Paul,    Feb.    24-25,    officers    for    1914    w 

elected    as    follows:    President.    Walter    F.    Brooks,    Manfl 

Minn.;  Secretary,  Geo.  H.  Herrold,  St.  Paul,  Minn. 

American  AVnter  Works  Association,  New  York  Sectioii. 
The  second  lunch  and  meeting  of  this  local  section,  whl 
comprises  all  members  of  the  American  Water  Works  Asf 
ciation  resident  in  the  States  of  New  York  and  New  Jers| 
was  held   in  New    York   on   March    10. 

After  the  lunch,  it  was  announced  that  the  Governil 
Committee  had  organized  by  selecting  Morris  Sherrerd  (Nel 
ark,  N.  J.)  as  President  and  Allen  Hazen  (42nd  St.  Buildiil: 
New  York  City)  as  Secretary.  A  canvass  had  shown  that! 
considerable  majority  of  those  voting  preferred  to  continl 
having  the  sectional  meetings  consist  of  a  lunch,  follow) 
by  business  proceedings  and  papers,  rather  than  an  eveni 
session   in   a   hired   hall. 

Geo.  A.  Johnson,  consulting  engineer.  New  York  City, 
sented  an  oral  abstract,  with  lantern  slides,  of  a  notal 
historical  and  statistical  paper  on  "Water  Purificatioi 
which   may   be   found  abstracted   elsewhere   in   this   isue. 

"The  Newark  Water-Works,"  chiefly  as  regards  the  li 
pounding  reservoirs  in  the  Pequannock  drainage  area, 
the  subject  of  a  lantern-slide  talk  by  Herman  Rosenstrett 
an   engineer  of  the  water-works   of  Newark,  N.  J. 

New  England  \\  at€-r  Works  Association — At  the  month 
lunch  held  in  Boston,  on  March  11.  li.  K.  Hale,  for  the  Exec 
tive  Committee,  announced  that  an  index  of  Che  Journal  fro 
its  beginning  to  the  present  time  was  heiny  compiled,  to  1 
completed,    it    was    hoped,    within    a    year. 

John  O.  Hall,  for  the  committee  appointed  to  obtain  legi 
lation  making  water  bills  a  lien  on  property,  said  that  a  heal 
lng  on  a  bill  with  this  end  In  view,  before  the  Committee 
Taxation,  was  held  on  Jan.  22,  and  that  subsequently  the  lej 
islative  Committee  reported  "leave  to  withdraw."  Members 
the  Commlttei  stated  that  favorable  action  was  not  taken, 
account  of  the  extra  labor  to  convi  ,i,,  :ers,  wnlch  was  out  ( 
proportion  to  the  amount  of  money  lost  through  the  lack  < 
a  lien  on  propi  rty. 

Action    on    the    final    report    of    th,     committee    on    Slandai 
:  ,,   ,    i, ,aii, nis    for    Post    Hydrants,    owing    to    the    latem 
ih,     i,,,ur    when    ilm    matter    cam,,    before    the    meetin 
postponed  to  a   i  pi  to  be  hi  Id  to    i  prll. 

\   papei    i,'.    W.  s.  Joh'm Soston,  on  "Some  problefl 

,,,,i    wlth    tin-   Design   <■■    Small    Water-Works  System! 
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TiftAe-Pa^e 


.  Foss.  of  the  McGraw-Hill 
of  Feb.  12),  that  the  an- 
a  book,  with  a  new  date, 
been   made,   is  an   injustice 


Sir — We  entirely  agree  with  Mr 
)0k  Co.  (p.  379  of  "Ens.  News' 
>uncement  of  a  new  edition  of 
hen   no   important   changes   havi 

the   purchaser. 

Ing  with  the  second  edition.  42  years  ago,  we  have 
ated  upon  the  title  page  of  "The  Civil  Engineer's  Pocket- 
»ok"  the  total  number  of  copies  printed;  and,  during  the 
st  few  years,  we  have  stated  also,  upon  the  title  page,  the 
umber  of  the  "issue"  (our  "issue"  corresponding  to  Mr. 
oss's   "impression"),   as   well   as   that   of  the    "edition." 

We  think  that  the  latest  date  should  be  stated  (as  indi- 
itlng  that  the  issue  in  question  is  the  latest  we  have  to 
fer,  up  to  that  date),  but  there  is  no  reason  why  the  "edl- 
date  should  not  also  be  given;  and  we  therefore  propose 
viim.  to  all  but  the  first  printing  of  each  edition,  a  double 
ite,   such    as    "1909-1913,"    or    "1909,   corrected    to   1913." 

TRAUTWINE    COMPANY. 

2.".7   s.    Fourth    St..    Philadelphia,    Penn., 
F.i.     16,   1914. 
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IROINEERING   AS  A    PROFESSION:   Scope.  Training   and   OP- 

tunitlcM    for    Advancement     By    A     P.    M.    Fleming,   M. 

B,    i-:,    and    B     u      Bailey,    Principal    of    the   Technical 

ite,    Ci  ewe       London,    England ' 


r 


John    Long,    Ltd., 
xs   In  .  pp,  xil     t     888.   2/6, 


N'nrrls  St.,   Haymarkel      Cloth; 

net. 

B  la  the  aim  of  the  authoi  broad  general  out- 

I   ,,f   the    Held    of  en  tlvlty   for   the    bi  n 

>k.  who  have  < •  r 1 1 >■  :i  popular  conception  of  engineering 
tiers."  and  "I"  supply  «  knowledge  ai  to  what  constitutes 
ouroe  ol  training."  Bo  far  ax  English  conditions 
■  ooncerned,  we  believe,  the  authors  have  admirably  ful- 
ed   theli 


Engineering  education  elsewhere  than  in  England  is  but 
lightly  treated,  in  one  chapter;  and  while  some  interesting 
comparisons  are  drawn,  the  authors'  knowledge  of  American 
institutions  seems  sadly  deficient.  Nevertheless,  we  venture 
the  opinion  that  the  book  will  be  read  by  American  engineer- 
ing instructors  and  engineers  with  as  much  interest  as  by 
Englishmen,  for  there  are  many  points  in  the  English  sys- 
tem which  are  worth  studying,  and  which  the  authors  have 
explained  in  a  remarkably  clear  and  entertaining  way. 

The  first  chapter  is  addressed  more  directly  to  parents  and 
guardians  who  are  considering  the  suitability  of  engineering 
as  a  profession  for  their  sons  or  charges.  This  chapter  gives 
a  brief  sketch  of  the  evolution  of  engineering,  and  classifies 
engineering  work  in  its  various  branches.  Training  for  these 
branches  is  outlined,  with  the  cost  of  acquiring  such  an  edu- 
cation. Comparisons  are  made  with  the  training  required 
for   other   professions. 

The  total  cost  of  a  technical  education,  covering  a  three- 
year  college  course  and  a  three-year  apprenticeship,  is  stated 
to  amount  to  between  $3500  and  $5500.  At  23  years  of  age,  it 
is  stated,  the  youth  should  be  qualified  to  obtain  a  position 
in  which  he  can  support  himself.  Broadly  speaking,  the  con- 
clusion is  that  so  far  as  cost  of  training,  length  of  time  spent 
in  training  and  the  initial  qualifications  are  concerned,  en- 
gineering ranks  equally  with  the  other  learned  professions. 

The  following  is  the  authors'  outline  of  the  qualifications 
of   a   youth   who   would   be  an   engineer: 

He  should  have  an  aptitude  for  mathematics  and  natural 
sciences,  as  well  as  a  taste  for  mechanical  contrivances,  and 
in  addition  to  be  a  successful  engineer  he  should  have  the 
keen  business  instinct  and  the  ability  to  argue  logically  so 
as  to  be  able  to  set  forth  clearly  and  concisely  his  views 
on  an v  problem  he  may  have  to  consider.  He  should  have  a 
eood  'physique.  Robust  health  is  probably  more  essential 
in  engineering  than  in  most  other  professions  since,  in  ad- 
dition.to  the  strenuous  nature  ot  engineering  training  much 
of  an  engineer's  life  may  be  spent  out  of  doors  under  ex- 
posed conditions,  often  in  tropical  or  other  severe  climates. 

The  training  of  the  would-be  engineer  the  authors  divide 
into  three  important  phases — general  education,  technical 
education,  and  practical  training.  The  need  of  a  good  general 
education  is  emphasized  because  there  is  a  popular  belief 
that  this  is  a  nonessential.  The  authors  recommend  a  pre- 
paratory-school education  such  as  is  necessary  to  pass  the 
matriculation  examination  of  London  University,  an  outline  of 
which  is  given. 

A  list  of  elementary  schools  is  given,  together  with  de- 
scriptions of  their  equipment  for  training  prospective  engi- 
neering students,  the  tuition  fees,  scholarships,  etc.  There 
is  a  similar  list  of  colleges,  universities  and  technical  schools. 
A  description  of  the  engineering  courses  at  London  Uni- 
versity, the  degrees  awarded,  etc.,  is  of  much  interest  both  to 
engineers  and  to  engineering  instructors  in  this  country. 
Practically  all  the  English  universities  now  give  three-year 
courses  in  the  four  main  blanches  of  engineering — civil,  me- 
chanical,  electrical   and    mining. 

It  is  the  third  phase  of  engineering  training,  however, 
that  differs  most  essentially  from  thai  given  in  Am 
institutions.  In  England  they  have  never  gotten  away  from 
the  conviction  that  every  would-be  professional  man — mer- 
chant, mechanic  or  shoemaker— must  serve  his  years  of  ap- 
prenticeship before  he  is  qualified  to  earn  a  liNing.  This  con- 
viction and  the  keener  competition  tor  engineering  positions 
makes  a  technical  education  merely  a  stepping  stone  to  an 
apprenticeship  with  an  engineering  Arm. 

The  Old-time  apprentice  not  only  contributed  his  labor  to 
his  employer,  but  actually  paid  his  employer  b  premium  for 
being  allowed  to  work  and  learn.  A  descriptive  lisi  ol  well 
known  electrical  and  mechanical  works  which  have  apprentice 
systems  shows  that  many  flrma  still  require  premiums,  al- 
though the  move  progressive  either  take  pupils  free,  or  even 
depart  bo  tar  from  English  tradition  as  to  pay  the  apprentices 
hose  w  hich  do  paj  « agi  s  are  i  he 
English  branches  of  our  General  Electric  Co.,  Westlni 
Electric   Co,   and    Western    Electric  Co 

Such  apprentice  systems  for  civil-engineer  students  are 
practically  unknown  In  this  country,  but  arc  reoommended 
Dj  hi.   authors,  who  Indorse  such  training  because  "apart  from 

the  development  of  character   it    tends   to  produce,   the   Import- 
ance of  workshop   training    lies   In    tl cperlenoe  and  con- 

Bdence    II    begets   In    the   handling   of  all   kinds  of   engineering 
appliances." 
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In  regard  to  training-  in  civil  engineering-,  the  authors 
state  further: 

General  courses  of  practical  training  in  civil  engineering 
are  usually  carried  out  on  the  pupilage  system,  extending 
over  a  period  of  two  or  three  years,  and  the  premiums  re- 
quired are  usually  heavy,  often  as  high  as  $1000  per  annum. 
In  certain  instances  with  some  colleges  in  England  and  in 
India  special  arrangements  are  sometimes  made  with  local 
firms,  or  in  connection  with  state  engineering  projects,  for 
students  to  obtain  practical  training  without  having  to  pay  a 
premium 

Armed  with  his  technical  knowledge  the  student  is  able 
to  acquire  his  practical  experience  much  more  readily,  so 
that,  in  some  firms  the  length  of  the  apprenticeship  course 
and  consequently  that  of  his  complete  training  may  be  re- 
duced one  or  even  two  years.  Moreover,  experience  shows 
that  it  is  much  easier  for  a  young  engineer  to  obtain  a  po- 
sition when  his  training  is  completed  in  works  than  in  col- 
lege, since,  if  he  has  served  his  firm  creditably,  he  is  fre- 
quently retained  on  their  staff,  or  may  be  recommended  by 
them    for   a    suitable    position    among    their    clients. 

It  is  also  possible  to  sandwich  in  the  practical  training  be- 
tween  the  years  or  semesters  of  a  college  course,  various  uni- 
versities having  special  arrangements  with  engineering  and 
manufacturing  firms  for  this  purpose. 

Chapter  III,  on  the  facilities  for  obtaining  practical  train- 
ing for  a  minimum  financial  outlay,  contains  many  an  in- 
teresting side  light  on  technical  education  in  Great  Britain. 
One  of  the  chief  difficulties  of  needy  youths  is  not  in  getting 
a  college  course,  for  there  are  a  great  many  schlorships  avail- 
able for  worthy  applicants,  but  in  finding  the  means  to  support 
themselves  during  the  period  of  acquiring  the  necessary 
practical    training! 

Another  condition  which  will  surprise  Americans  is  ex- 
plained in  this  bald,  frank  statement  in  regard  to  applying 
for   a   chance   to    obtain    practical   training: 

Unfortunately  vacancies  in  such  courses  are  usually  over- 
applied  for,  and  there  is  always  the  possibility  that  a  brilliant 
and  ambitious  youth  without  any  influence  may  be  crowded 
out  by  others  having  influence,  but  in  other  respects  not  so 
deserving.  It  is,  therefore,  important  not  to  place  all  re- 
liance in  ability,  but  to  lose  no  opportunity  during  the  course 
in  technical  training  to  become  acquainted  with  the  regula- 
tions governing  admission  to  engineering  firms,  and  to  make 
use  of  any  influence,  recommendation,  or  introductign  that 
may  be  commanded.  Other  things  being  equal,  a  man  with  a 
.  possesses  an  advantage  over  one  without  this  distinc- 
tion, and  for  this  reason  alone  a  degree  will  be  found  help- 
ful- however,  it  is  necessary  to  emphasize  that  too  much 
value   should   not    be   set   upon    the    degree   itself. 

Chapter  IV,  on  engineering  appointments,  gives  the  scope 
and  remuneration  of  general  appointments  and  is  of  par- 
ticular interest  to  employed  engineers  in  this  country.  The 
•  e  of  assistant  engineers  for  consulting  engineers  and 
contractors  vary  from  $500  to  $3000  per  annum.  Engineer- 
ing posts  on  the  staff  of  the  London  County  Council  range 
from  $500  to  $10,000  per  annum;  $500  to  $2500  for  various 
junior  posts:  $2500  to  $5000  for  heads  of  departments  and 
assistants. 

In  mechanical  and  electrical  engineering  the  salaries  range 
as  shown   in   the   accompanying    table: 

Per  Annum 
itora   and   clerical    staff   requiring  some   en- 

•     ring    training  . *»76    to    S750 

Testing,  Inspecting   and   erecting    •  nguieers 375  to   moo 

Lnd,   in    the   case   of   electrical  firms, 

Igners    3i5tol300 

Superintendents   and    departmental    works    man-     

.  rs  1  .»<>(>   to   .1 1  50 

Chle!  draftsman    IjjOO  to  2600 

Chief  engineer   3.50  to  6000 

Other  salary  t:ibl<-s  are  of  equal  Interest.  Appointments 
to  positions  abroad  and  In  the  colonies  usually  carry  con- 
slderably   larger   salaries. 

The    foregoli  believe,    gives    a    fairly    good    idea    ol 
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.iii i    commented   upon,  are   In   many   cases 

d   there  Is  much   food   tor 
thought    in    the    English   situation 

WMI.    tin-   premium  apprentlci      rstem   Is   largely  the  sur- 
vival  oi  an   ancient   custom,  It    Is  kept   alive   only  because  of 
n  .  ompetltion  and  -     - 
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mthlj  articles 
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Ihfl    Minnesota    Htutc    Bo                Health.] 
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I  i  i.l      III.      .       at       I  la                                               ',      i         111.-  Infected. 


person,  by  measures  which  will  prevent  infective  materU1 
from   escaping  from   the   infected   persons   to   other   people. 

Among  other  topics  the  author  discusses,  under  the  gen 
eral  heading,  "Community  Defense,"  the  public-health  engi 
neer,   laboratory  and  statistician. 

The  book  is  written  in  clear,  forcible  language,  by  an  ex 
perienced   epidemiologist,    and   deserves   wide   reading. 


Soia  tc 
A.ppMedl  M^dls'Siuallacs 

Reviewed    by    ALLEN    HAZEN' 

THE  CONTROL  OP  WATER  AS   APPLIED   TO   IRRIGATION 

POWER  AND  TOWN  WATER  SUPPLY  PURPOSES— B 
Philip  A.  Morley  Parker.  Assoc.  M.  Am.  Soc.  C.  E.  Ne\ 
York:  D.  Van  Nostrand  Co.  Cloth-,  6x9  in.;  pp.  vil  - 
1055;  273  text  figures.     $5,  net. 

This  volume  of  1055  closely  printed  pages  contains  twice  a 
much  material  as  Turneaure  &  Russell's  "Public  Water  Sup 
plies"  and  more  than  three  times  as  much  as  Fanning's  "Wate 
Supply  Engineering."  It  is  a  most  interesting  and  valuabl 
contribution  to  the  literature  of  applied  hydraulics.  Llttl, 
time  is  spent  on  preliminaries.  The  author  gets  into  his  sub 
ject  at  once  and  with  so  much  energy  that  the  reader  ha 
to  keep  his  wits  about  him  to  follow.  The  work,  perhaps,  lik 
many  of  the  best,  is  very  unequal  in  quality.  Many  hydrauli 
questions  are  taken  up  in  novel,  interesting  and  helpfu 
ways,  and  frequently  from  the  standpoint  of  intimate  per 
sonal  knowledge  and  experience.  Other  subjects  are  treatei 
in  more  of  an  editorial  way  and  still  others  but  slightly,  if  a' 
all.  Thus  one  will  find  but  little  upon  ice  and  frost  condi 
tions,  which  are  often  of  controlling  importance  in  northen 
designs. 

The  book  might  almost  be  characterized  as  a  collection  oi 
most  interesting  articles  upon  selected  hydraulic  subjects 
connected   by  briefer  statements  of  other  matters. 

The  work  bears  evidence  of  painstaking  study  of  engineer- 
ing literature  from  many  lands.  The  impression  createc 
by  references  to  so  many  works  is  one  of  surprise  that 
there  is  so  much  hydraulic  literature  in  the  world.  Tht 
references  to  well  known  publications  will  be  easily  fol- 
lowed, but  there  are  innumerable  references  to  publications 
from  remote  parts  of  the  world  that  will  not  easily  be 
cured.  It  is  unfortunate  that  references  to  many  of  these 
publications  are  not  given  in  greater  detail,  mentioning  places 
and  dates  as  well  as  authors'   names. 

The  volume  opens  with  some  tables  of  fundamental  values 
and  ratios.  The  second  chapter  treats  of  the  general  theorj 
of  hydraulics.  The  statements  are  usually  clear  and 
curate;  formulas  are  freely  used  and  a  good  working  knowl- 
edge of  mathematics  on  the  part  of  the  reader  is  assumed. 
One  must  be  really  interested  in  the  subject  to  follow,  where 
the  symbols  and  formulas  are  thickest,  but  one  who  takes 
the  trouble  to  do  so  will  be  repaid  by  many  novel  points  of 
view  and  by  n-fereuces  to  investigations  ami  work  not  found 
in  other  manuals. 

The  author  is  to  be  commended  for  keeping-  constantly  In 
mind  the  changes  in  hydraulic  conditions  that  grow  out  of 
the  viscosity  of  the  water  at  points  near  and  below  the  criti- 
cal velocity.  These  differences,  pointed  out  clearly  In  the 
second  chapter,  are  followed  throughout  the  book  and  throw 
a  helpful  light  upon  experiments  and  conditions  at  relatively, 
low  velocities.  Tliesc  are  especially  important  because  they 
account  for  many  results  not  otherwise  to  be  explained  and 
because  It  is  easy  by  falling  to  recognize  their  character  to i 
fall  Into  errors,  by  assuming  thai  thoy  should  follow  the  lawa 
thai    really  do  apply  at    higher  velocities. 

In  Chapter  III  the  gaging  of  streams  and  rivers  Is  dis- 
cussed. Among  these  will  be  found  a  description  of  a  novel 
method  called  "Chemical  gaging."  The  author,  by  means  of 
a    simple   apparatus,   applies   at    a    fixed    rate,   n    concentrated 

solution  oT  salt  to  rapidly  flowing  water  thai  Is  to  be  gaged. 
It  Is  only  necessary  to  apply  It  for  a  minute  or  two,  ami  a 
sample  of  the  water  taken  a  aliorl  distance  down  streai 
secure  mixing  Is  used  lo  determine  tho  resulting  propor- 
tion ..I  salt  The  author  tati  that  the  portable  apparatus 
Ibed  i  adapted  to  quantities  up  to  loo  cu.ft.  per  hoc, 
with    an    accuracj     ol     I    .        The    discussion    ol    n    propol     ■ 

clonl    for   Vonturl    moteri    Is   novi I   convincing,  and   throws 

further   light    upon   a   question   r ntly  discussed   In   tho  col- 

.i ..I    "Hi ring    Nov*  a." 

in  Chapter  IV  weirs  ami  well    i uln     arc  illBcussed,     The 

various    well    known    experiment      are    oompnred    kindly,   but 
Without     fl    ■  hown    fOI     differences    grow- 

Inn    ..ni    ..I     ill.     iii.  i  hods    ii    •  il    lis     i  he    din*,  i  enl     I  in  i  »l  I 
\    i    dlscu      Ion   I      that    ol    tin     "d  implni     rnl  lo,"    In    "  hloh 

•..i    Hason  &   W'lili. pi.-.  Consulting   ''ivii    Engineers,  SO 
12nd   Bt  .   New    Voik   City. 
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thelize  of  the  connection   between   the   water  above   the   weir 

2  the    measuring    chamber   is    discussed    with    reference    to 

ihelffect  of  waves  and   irregularities  in  flow.     A  surprising- 

, •.     rge  possible   influence   is  found.      This  is  used   to  account 

r  )me  of  the  unexplained  deviations  in  Bazin's  experiments. 

v  practical    construction    of    weirs    is    considered    at    length, 

,„jespecially    methods    of    obtaining    accurate    results    with 

■ing  waters. 

lapter   V   relates    to    orifices    and    the   application    of   the 

pies  which  govern  them  to  calculating  discharge  through 

I      gates  and  other  openings  actually  existing  in  hydraulic 

lapter  VI  is  one  of  the  most  interesting  in  the  book.  In 
•  e  collection  of  water  and  flood  discharge  are  discussed. 
I  works  of  FitzGerald  and  Freeman  in  regard  to  storage 
nlully  recognized  and  also  the  work  of  the  U.  S.  Geological 
a  ley  in  stream  gagings.  Indian  and  Australian  records  are 
.  )  used.  The  practice  of  English  engineers  of  keeping 
■liifT  records  as  private  information  is  severely  criticized. 
hj  author  states,  "that  in  most  capitals  except  London,  a 
il  amount  of  accessible  information  exists."  The  discussion 
r  iinfall  is  comprehensive,  and  the  comparative  deficiency 
fliinfall  records  in  America  is  pointed  out  and  will  be  a 
■  U'rise  to  American  engineers.  The  relation  between  rain- 
I'and  runoff  is  discussed  at  length,  and  in  connection  with 
ost  interesting  classification  of  climates.  Such  unusual 
olitions  as  the  runoff  from  glacial  streams  are  considered. 
!Ti|  method  of  taking  into  effect  the  ground-water  storage, 
is  developed  by  Vermeule  in  his  report  to  the  Geological 
I  .  y  of  New  Jersey,  1S94,  is  used  at  length.  The  determina- 
te1 of  reservoir  capacity  is  discussed,  general  methods  being 
I  n.  and  especially  figures  derived  from  British  practice 
I  the  gradual  development  of  that  practice  is  outlined.  On 
h  whole,  this  chapter  gives  an  unusually  vivid  picture  of 
wtl  and  storage  conditions  over  the  whole  world  and  of 
taieffect  of  climate. 

hapter  VII  deals  with  dams  and  reservoirs.  The  discus- 
Ill  of  earth  dams  runs  through  many  pages.  A  most  in- 
e  -ting  part  of  it  is  that  relating  to  securing  conditions  of 
t  ility  where  it  is  not  feasible  to  carry  the  core-wall  to 
i  rvious  underlying  material.  Both  theory  and  abundant 
Mnples  drawn  from  actual  practice  are  discussed.  Masonry 
Js  are  also  discussed  in  an  interesting  way,  but  the  con- 
liratlon  of  ice  thrust,  important  in  northern  climates,  is 
In  only  passing  notice,  and  the 'question  of  upward  pres- 
u  from  water  below  has  received  but  scant  attention.  Much 
«  Is  given  to  computation  of  stresses,  but  expansion  joints 
i  drainage  are  not  considered  in  connection  therewith. 
Ivsjd  and  arch  dams  are  discussed  and  also  reinforced- 
luttressed   dams   of   various   types. 

VIII  relates  to  pipes,  their  hydraulics  and  the 
lerlal  and  methods  of  their  construction.  Tutton's  formula 
J  it  Assoc,  of  Eng.  Soc,  Vol.  23,  1899)  is  preferred  for  com- 
ing flow.  A  method  of  determining  the  velocity  of  How  in 
Jpe  by  putting  a  dye  in  the  water  and  observing  the  time 
llvhlch    the   colored    water   appears   at   some    point    down    the 

rlbed  at  length  and,  upon  the  statements  given, 
ns  worthy  of  further  investigation.  Designs  for  cast-iron 
I  from  various  parts  of  the  world  are  compared  and  steel 
I  wood-stave    pipe   are   mentioned. 

IX  relates  to  open  channels.  The  author,  having 
Ivlously  discarded   Kutter's  formula   for  pipes,  expresses  his 

of  it  for  open  channels,  and  states  that  "the  rea- 

for    Its    use    Is    to    be    sought    not    so    much    in    any    real 

nth    underlying    the    formula,    as    In    the    fact    thai 

nt  of  Kutter's  n   forms  a  very  convincing  descrlp- 

p The   continued    employment    of   this    formula 

.   not  surprising,  but    It    is  to  be  hoped   that   it   ma> 

ibandoned.      At    present,    unfortunately,   Kutter's   n 

i  by  many  engineers  to  be  a   species  of  short-hand 

rrlptlon    of  a   river   and    consequently    familiarity    with    the 

mula    la    necessary    in    order    to    comprehend     th<      work    of 

er   employing   It." 
Som.'    pages   are   devoted    to    the   backwater    function,   and 
K   to   the   transportation   of   sedlmenl    by   water   in   chan- 

■    treats  of  the  filtration  and  purification  of 
a     wide    study    of    literature,     English,    German, 

nd  Colonial      Tl i nis, .ns  made  in  It  are  tre- 

•  i  ami   Interesting      Many   parts  are  well   handled 

sea   the    ilrsi   i ■  H  h    mam    ol    I  he 

I  hiil    i  hi    mithni      how  h    in   dome   other   subjects 
In  Chapter  XI   special   problems  connected   with   municipal 

onsldered,  and  the  site  <>(  the  distributing 

>r\oir  is  discussed  In  an   Interesting    way,  though   without 

rd   to  Are  service  conditions   which   are  often   con 

America      The   directions    for    building   s   service 

h  irdlj    to  '"■   oonsldei  •  .1   as   i  afflclent    and    few 

I designers  would   agree    with    the    reoommendatlon 


that  vaulting  should  not  be  used  for  the  roof  because  of  the 
difficulty  of  draining  the  spaces  over  the  piers. 

Chapter  XII  discusses  irrigation,  a  subject  with  which  the 
author  seems  to  have  had  an  unusually  intimate  experience. 
His  Indian  experience  is  reflected  and  the  reader  gets  a  clear- 
cut  idea  of  many  of  the  conditions  that  have  been  met.  The 
discussion  of  the  works  for  handling  water  upon  soft  and 
pervious  materials  where  hard  foundations  cannot  be  ob- 
tained, run  through  many  of  the  pages.  The  questions  of  ab- 
sorption, leakage  and  of  the  various  control  works  are  all 
discussed. 

One  of  the  most  interesting  parts  of  the  book  is  the  treat- 
ment of  the  silt  question,  and  Kennedy's  law  (Proc.  of  the 
Inst.  C.  E.,  Vol.  119,  page  282)  receives  extended  consideration. 
This  law  is  directed  to  the  design  of  a  system  of  canals  and 
distributors  in  an  irrigating  system,  so  as  either  to  prevent 
the  deposition  of  silt,  or  else  to  permit  its  deposition  only  at 
determined  places.  The  relation  between  the  mean  velocity 
and  the  depth  of  canal  to  prevent  deposition  of  silt  of  varying 
degrees  of  fineness  is  discussed,  and  a  "silt  classifier"  is  de- 
scribed, by  which  the  silt  carried  by  any  water  may  be  ex- 
amined with  reference  to  its  depositing  power.  Tables  of 
dimensions  of  canals  that  will  keep  themselves  clear  are  given, 
based  upon  Indian  experience.  The  reviewer  feels  that  the 
application  of  similar  methods  to  the  study  of  the  problem 
of  the  self-cleansing  slope  in  sewers  of  various  sizes  might 
lead  to  important   results. 

In  the  remaining  chapters  of  the  book  are  treated  such 
varied  subjects  as  movable  dams,  hydraulic  machinery,  the 
hydraulics  of  contracting  and  expanding  pipes,  valves  and 
valve  motions,  water-hammer,  ejectors,  siphons,  the  removal 
of  air  from  siphons,  air  lifts,  air  compression,  hydraulic  rams, 
resistance  to  motion  of  solid  bodies  in  water,  impact  of  water, 
turbines  and  centrifugal  pumps.  The  work  closes  with  a 
brief  treatise  on  concrete,  iron  and  other  materials  of  hy- 
draulic  construction. 

In  the  appendix  are  a  few  tables  and  a  number  of  hy- 
draulic  diagrams    relating   to    pipes,   channels   and    weirs. 

The  work  throughout  shows  a  surprising  industry  in  col- 
lecting the  literature  of  the  whole  subject  and  originality 
in  treatment,  together  with  much  entirely  new  material.  Its 
use  as  a  manual  would  be  facilitated  by  some  rearrangement, 
and    by    better    headings    and    indexing. 


VACUUM  CLEANING  SYSTEMS:   A  Treatise  on   the  Principles 
and    Practice    of    Mechanical    Cleaning — Bv    M.    S     Cooley 
Mechanical    Engineer    in    Oftice    of    the    Sup, •vising    Archi- 
tect, Treasury  Department,   Washington,   I>.   C.    Now   York 
Heating    and    Ventilating    Magazine    Co.       Cloth      Sx'i    in 
pp.  xiv    +    244;   105  illustrations.     $3,  postpaid. 
Suction-cleaning   systems  have  come  into  vogue  so  rapidly 
that  few  engineers  have  had  a  good  opportunity   to  familiarize 
themselves     with     the     characteristics      which      should      mark 
proper    equipment    for    various    services.       So    many    different 
aggregations    of   apparatus    are   being    marketed    as    "vacuum 
cleaners"  and  such  diverse  conditions  in  cleaning   have  t,,  bo 
faced    that  any   engineer   without   special    experience   must    ln- 
confused    In    Selecting    the    system    host    adapted    for    his    clients. 
Of    the    few    who    have    been    able    to    study    suction    cleaning 
closely    and    critically,    none    should    have    had    hitter    oppor- 
tunity   than   the  author   to  equip   themselves    for    giving   sound 
and    useful    advice    to    their    less    experienced    brethren. 

His   presentation    of    the    subject    is    largely    historical    but 
quite  critical.      lie  tells   what  devices   have   been   developed   and 

also  what  is  the  matter  with  them  or  what  their  limitations 
are.  He  quotes  numerous  tests  which  show  relative  degrees 
of  suitability  and  efficiency,  and  he  tangibly  summarizes  th" 
results  of  his  discussions  In  readily  understood  recommenda- 
tions 

At   first   the   history   of  mechanical    cleaning    In    general    is 
reviewed,  beginning  with  the  housemaid's  bumble  friend,   the 
old-fashioned    carpet    sweeper,     running     through     the    com- 
pressed-air schemes  and  all   the  earl]    suction   cleaners      Be 
fon-    describing    the    existing    schemes    In    detail,    the   author 
digresses   for  a   few   pages   to  lay   down   the   requlremei 
in   Ideal  system-— as  a  sort  of  yard  stick   bj    which   the  exist 
Ing  apparatus  can  in-  stood   up      it   is  seen  on  a   few    minutes' 
>    that    both   effectiveness   and    efficiency   of   a    suction- 
cleaning  system  depend  much  on  the  cleaning  tool  ..t   the  end 
of  tin-  suction  line     the  "renovator"  the  authoi   calls  it     Very 
many  attempts  have  been  made  to  get   better  designs  for  this 

and    that    service    and    the    author    takes    tin  in    up    critical 

The  othei    parts  of  the   system     stems  and   handles, 
pips  and   fittings,  sepal  iton  and  vacuum  produce) 
similarly    handled 

There   la   a    pock   into   the   future   >:i\oii   bj    an    Inten 
chapter  on  wet  sorubblni  that   several 
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such  schemes,  combining  water-supply  and  suction-removal 
lines  with  renovating  and  soaping  tools,  await  only  the  edu- 
cation of  the  public  to  the  advantages  of  simple  dry  suction 
e'eaning  before  this  further  advance  is  sprung  on  them. 

In  the  chapter  on  selection  of  apparatus  there  is  much 
advice  as  to  what  to  install  under  various  conditions  of  large 
and  small  premises.  Under  "Specifications"  and  "Tests"  are 
suggestions    for   getting    the   desired    results. 

In  the  final  chapter  the  use  of  portable  cleaners  is  dis- 
couraged as  they  are  "little  better  than  carpet  sweepers." 
However,  for  those  rented  premises  where  no  permanent  clean- 
ing installation  is  possible  the  author  lays  down  test  require- 
ments which  should  be  satisfied;  these  will  best  be  secured 
with  apparatus  which  is  moved  with  difficulty  rather  than 
with   that   which   is  easily  portable. 
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Reviewed   by   LIONEL   S.   MARKS* 

DAS     EXTWERFEN    I'ND     BERECHNEN      DER      VERBREN- 
NUNGSKRAFTMASCHINEN        UND        KRAFTGAS-ANLA- 
GEN — Von     Hugo     Guldner,     Masehinenbaudirektor,     Vor- 
stand     der     Giildner-Motoren-Gesellschaft      in     Aschaffen- 
burg.     Third   edition,   revised  and   enlarged.    Berlin:  Julius 
Springer.      Cloth:    Sxll    in.:    pp.    xx  +  S00;    12S2    text    fig- 
ures  and    235    tables.      32   Marks. 
A   new   edition   of  Giildner's   book   on   the  construction   and 
design    of    internal-combustion    motors    is    an    event    of    im- 
portance   in    the    gas-engineering    world.      Since    the    appear- 
ance  of  the   first   edition   in   1902,   this   book   has  been   univer- 
sally   regarded    as    the    foremost    authority    in    the    German- 
speaking  countries  and  has  been  largely  used  by  engineers  of 
all   countries.     The  first   edition   was  reviewed   in   these  pages 
("Eng.    News."    May    14,    1903)    by    the    late    Prof.    Storm    Bull, 
who   said:    'It   does   not    seem    that    there    can    be    any    question 
but   that   the   above   book    is   the   best    reference   work   on    gas, 
gasoline    and    oil    engines    which    has    yet    been    published    in 
English,    French    or    German."      The    same    can    be    said    with 
equal   truth   of   this   new   edition. 

In    the    interval  since  the  second  edition,  in  1905,  the  principal 
change   in    the    gas-engine   situation    in    Germany    has    been   In 
the   development   of   the   Diesel    engine,    which   has   now   come 
into   wide   use   as   a    result    of   the   lapse    of    the    fundamental 
patent.     That  development  has  been  quite  phenomenal  so  that 
at  the  present   time   the  Diesel  engine  contests  with   the  Otto 
cycle   engine   the  supremacy  among  stationary   Internal-com- 
bustion  motors  in  Germany.     This  great    growth   of  the  Diesel 
has    changed    the    relative    importance    of    gas-engine 
topics    to    such    an    extent    as    to    necessitate    a    complete    re- 
writlng    of    the    older   edition.      It    has,    moreover,    brought    so 
much  additional  material  as  to  requin    :i   notable  compression 
of  the  earlier  mat.  rial  in  order  tr.  prevent   an   undue  Inci 
in  bulk.     As  It  Is,  in  the  new  edition  th>-  number  of  pages  has 
increased    from    620    to    S20:    the    tables    from    143    to    200;    the 
from   $00   to  1285;   and   the  double-page    "construction" 
drawings  from  30  to  35.     The  new  edition   is  In  Bve  parts,  (bal- 
ing with  gas-engine  processes  (52  pp.):  detailed  construction 
i     fu<  Is  (26  pages);  combustion   (26  pages); 
and    the    construction    .'["i    economic    performance    of   modern 
long    appendices    give,    respec- 
lopment  of  the  gas  engine  (102  pp.); 
I   data    (28    pages) ;    and    a 
...    protection,  eti     (86   pages) 
The   general    charactei    of    tin-   booh    has   noi    changed       it 
is   still    a  wo  II      foi    the    designer.      (I    i  on1 

■      .n.ni    deta lied   dra wini  of  as- 

i  drawings  of  complete  machines    ind  ..r  tables  of  per- 

ii  lami  that  is  necessary 

it  Is  wrltt..|i   by  a   man  It  many   en- 

rloua  types  and   wl  oth   In   his  fl< 

and  In  his  book,  much  aa  I     pedal  knowledge,     it   la 

undoubtedly    the    i T    completi  on    of  detailed    In- 

I .  n.  tlon   an.i   operation   that    is 

i .    .  turall 

fli    i    to   the    treatmenl 
Indication    "i    the    completeness    with    which    this    tubjei 
I,   it   la  int.  n  ote  thai   tht    D 

,i  ited  to 

it,.-  oil  t.  imp,  0  to  the   if i  i  omi ioi 

of  tht     ■ : ni ■      Incl 
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the  compressor,  and  the  actual  dimensions  of  many  engint 
In  addition,  there  are  given  detailed  drawings  of  seven  di 
ferent    designs   of   air    compressor. 

Equally  generous  space   is  given   to  the  discussion   of  ge 
eral  engine  details.      For  example,  piston  rods  and   crosshea. 
occupy  27  pages;  crankshafts,  45.  and  valves  and  valve  geail  i 
44.     It  is  rather  surprising,  on   turning  to  the  subject  of  gal 
producers,  to  observe  that  the  whole  treatment  of  constructic] 
of    gas-producers    occupies    only    16    pages,    gas    cleaning,    tv 
l.-ges,  and  the  purification   of  the  cleaning  water,  four  pagtl 
The   treatment   of   this   topic,   although    excellent   so   far   as 
goes,   is  apparently   not   intended   for   the   designer.      There  a 
some    other    matters    also    in    which    the    treatment    is    not  tl 
complete  as   might    have  been   anticipated. 

The  use  of  alcohol  as  an  engine  fuel  is  not  touch< 
upon  except  in  the  section  on  fuels,  where  its  prope 
ties  are  given.  We  have  been  hearing,  for  a  number  of  year 
of  the  importance  of  that  development  in  Germany  and  of  tl 
orobability  of  alcohol  taking  the  place  of  gasoline 
the  latter  fuel  became  more  expensive,  but  there  is  no  ii 
dication  of  any  such  process  in  this  book.  Some  recent  di 
velopments  in  Germany  are  not  touched  upon.  Prof.  Lang* 
presented  to  the  American  Society  of  Mechanical  Engineer 
in  December,  1913.  a  paper  on  the  present  status  of  the  larg 
gas  engine  in  Europe,  and  dwelt  upon  a  number  of  device 
which  have  been  tried  out  in  Germany  with  success  and  whi< 
seem  to  open  the  doors  to  increased  capacity  or  econom; 
Among  these  devices  was  the  method  of  increasing  the  outpi 
of  large  engines  by  slight  pre-eompression  of  the  charg 
and  the  method  of  "hot-cooling"  of  the  cylinder  walls  by  coo 
ing  with  water,  under  pressure,  at  a  temperature  exceedin 
212°  F.  These  matters  are  not  discussed  at  all.  The  autho 
seems  to  have  it  in  mind  to  give  only  well  established  prac 
tice  and  not  to  take  up  new  matters,  however  promising  the 
may   be. 

Such  condensation  as  has  been  carried  out  has  been  we 
done.  It  has  taken  place  mostly  in  the  historical  section, 
would  seem,  however,  possible  to  condense  other  parts  of  th 
book  without  seriously  reducing  its  value.  There  are  occa 
sional  lengthy  quotations  from  papers  by  various  authoritie 
which  might  well  be  replaced  by  a  condensed  statement  o 
the  contents  of  those  papers.  Certain  controversial  matter 
on  stratification  in  «as  engines  and  on  the  phenomena  of  slo' 
combustion  have  been  retained,  although  those  matters  ar 
no  longer  of  any  practical  importance  or  have  been  full; 
settled  to  the  satisfaction  of  everyone  concerned.  It  is  un 
doubtedly  true,  however,  that  the  reverberations  from  sucl 
ancient  discussions  last  longer  in  Germany  than  here;  bu 
they   must   be   dying  down    by   now. 

It  is  doubtful  whether  the  many  excellent  assembled  draw 
Ings  of  machines  and  the  photographs  of  engines  installet 
are  of  sufficient  value  to  justify  their  inclusion.  Photograph! 
might  certainly  be  omitted  without  any  loss  to  the  designs 
and  the  reviewer  is  inclined  to  think  that  the  same  is  trut 
of   many   of   the   double-page   drawings. 

It  Is  ungra?:ous  to  cavil  at  th;se  matters  in  so  exccllen 
a  work.  The  reviewer's  chief  regret  about  the  book  is  that 
it  is  not  available  in  English  for  our  own  engineers.  Th< 
excellent  translation  of  the  second  edition  by  Prof.  11.  Died 
erichs  (see  "Eng.  News,"  Mar.  17.  1910)  should  now  be  bri  m 
up  to  date  as  rapidly  as  possible  in  order  that  such  Informs 
li.m  as  is  given  on  the  Diesel  engine  should  be  more  generally 
available. 

R 

WORK,  WAGES  AND  PROFITS— By  II  L  Gantt.  Secont 
edition,  revised  i  rid  enlarged.  New  rork:  The  Bnaj 
n..  i  in  \ii  .  in.  Co  I  Works  Management  Library! 
Cloth  5x8  in;  pp.  812;  27  text  figures,  18  folding  charts. 
?2,    n.  t 

Mr.  Gantt   has   taken   advantage   of   the   appearance   of  I 

econd   editl (  his   well   known  "Work,   Wngi  i  and   Profits,* 

i.,  amplify   B   previous  description   of   his  methods  of  system* 

.in-    factor]    managei I      The    revli Improves   the   units 

..f  II ii:  Inal  work   which  wan  reallj    n  compilation  ol 

1 1 .  i .  1 1  contributions.  The  authoi  now  has  added  a  chaptet 
..ii    task   setting;,   amplified   bis   discussion   of  encouraging    [ni 

dustrious  habits.  .  it.  ii   in     in  »  Ider  fields,  and 

m    iiin   tratlon  of  how   his  principles  would  be  carried 
,,nt    in    practice,      Mr,    Gantt    takes    occasion    to    caution    the 

reader  thai  hut.,  rules  and  \iin  reliances  In  tim 

i    of  ri  al   undi  i    i  in.iiiii    of  ends  and  efforts, 

i  n  i  in     i '    i     o '"i  Ion   for  the  pr<  ai  1 1 

i.  ,,,  ..I    high  cost  of  llvlni       if  the  mull  Itudes  In  this  .  a 

ifft  r  i tl  '  om  mli ndltlon  could  u 

tend   thai   h  Mama  Is  on    i  I      n I  labof 

mi   1 1 a,  ni    ; i  Ini    in  it   ' .  ■  i   of  production,   then 

i    oi    mtii     oppo  Itlon    to    the    « oi  k    and    wage    n 

d  gi  aduall)    ■    i'l 
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f»visa©!ni  ©if  S<tg&.E&si?li<g!ldP@  EJecforiic 
Furnace 

Reviewed    by    F.    A.    J.    FITZGERALD* 

fk  ELECTRIC  FURNACE,  Its  Construction,  Operation  and 
Uses — By  Alfred  Stansfield,  Birks  Professor  of  Metallurgy 
in  McGill  University.  Second  edition,  revised,  enlarged 
and  reset.  New  York  and  London:  McGraw-Hill  Book  Co., 
!  Inc.  Cloth;  6x9  in.;  pp.  xiii  +  415;  155  illustrations.  $4, 
net. 

n   his  preface   to   the   new   edition    of   his   book,   Professor 
jmsfield  says  that   "care  has  been  taken  to  include  as  far  as 

pJslble  all  recent  developments  of  importance,  but 

been    difficult    to    bring    each    part    as    closely    uptodate 
■a  desirable."     Anyone  familiar  with  electric-furnace  prog- 
will   readily   appreciate   the   difficulty    mentioned   by   Pro- 
or   Stansfield    and    it    may    certainly    be    said    that    he    has 
it  with   great  success,   for  he   has  evidently  followed  the 
ire  of  electric  furnaces  closely  since  the  publication  of 
ir  first  edition   of  his  book   in   1907   and   does  not   appear  to 
issed  much  of  importance.     The  book,  therefore,  can  be 
amended    to   readers   who   desire    a    comprehensive   review 
lectric-furnace  literature   that   is   as  recent   as  can  be  ex- 
■I   in  a  subject    that   in  many  ways  is  developing  rapidly. 
It   is  necessary  to   use   a   qualifying   adjective   in   speaking 
he  development  of  the  electric  furnace  for  from  one  point 
-  w   it  is  disappointing  to  many.      As   Professor  Stansfield 
is   in   his   introduction,    "the   halo   of   romance,  that   has 
a. 'ays    surrounded    electricity    in    all    its    forms,    has    caused 
t     wildest   schemes  to  be   originated   and   has   given   them   a 
Wiring,"   and   this   perhaps  is   a   reason    why   expectations   as 
tithe  development  of  the  electric  furnace  are  somewhat  un- 

■  rtsonable  and  result  in  the  disappointment  referred  to  above, 
/comparison,   however,   of   the   first   and   present   editions  of 

-  Ipfessor  Stansfield's  book  shows  considerable  development, 
i'slx  years.  Thus,  the  present  book  is  more  than  twice  the 
tie  of  the  first  edition,  and  this  is  due  not  merely  to  the  new 
frnaces    which    have    been    developed    or    proposed    since    the 

it^Mt  edition,  but  to  the  incorporation  of  much  new  work 
Mich  has  been   done   in   relation   to  electric  furnaces  in   gen- 

(  Passing  over  the  first  three  chapters,  devoted  respectively 
M  history,  classification  and  efficiencies  of  electric  furnaces, 
■1th  an  expression  of  regret  that  the  author  apparently  likes 
•fat  abominable  mongrel  unit  known  as  the  Calb,  we  come 
■  the  chapter  on  "Construction  and  Design."  This  covers  a 
■view  of  the  various  refractory  materials  used,  or  proposed 
ur  use,  in  electric  furnaces;  thermal  conductivity;  radiation 
;.l  convection;  resistors;  electrodes  and  their  holders.  The 
llerature  on  electric  furnaces  has  evidently  been  carefully 
■i.iniinecl  in  the  preparation  of  this  chapter,  but  it  can  hardly 
~ll  aaid  that  much  useful  instruction  is  given  as  to  design. 
||me  data  are  given,  but  for  anyone  who  really  needed  in- 
ductions in  the  principles  of  design  the  chapter  would  be 
•■leading.  For  example,  he  would  be  inclined  to  lay  great 
|(re»H  on  the  calculation  of  electrodes  by  Herlng's  formulas 
•Id  altogether  overlook  far  more  important  considerations 
l|  the  construction  of  his  electrodes.  It  Is  not  implied  by  any 
jjeans  that  Herlng's  considerations  are  valueless,  but  they 
'#e  only  one  of  many  which  have  to  be  kept  in  mfnd  when 
'l-Hlgning-  a  furnace  and  are  not  shown  in  proper  perspective, 
ll  There  is  no  consideration  of  the  principles  Involved  In  the 
ftslgn   of   furnaces   heated    by    resistors,   as,   for   example,    the 

■  mares  used  In  the  manufacture  of  silicon  carbide,  graphite, 
'• ,  --""I  >■<   it   is  probable  that   furnaces  depending  upon  the 

jj-lnclples  on  which  these  are  based  will  have  a  considerable 
Jpvelopment  In  the  future.  The  beginner  In  electric-furnace 
Instruction  Is  apt  to  make  man)  mistakes  In  tha  construc- 
'•"  "I  i  UN,,,  u  id,.],  depend  upon  the  generation  of  heat 
i  the  el,, -trio  are,  due  to  Inadequate  consideration  of  the 
wlnciples  Involved,  but  the  chance  ol  mistakes  Is  far  greatei 
•hen  It  comes  to  the  construction  of  furnaces  where  the  beat 
#  generated  by  resistance  pure  and  -simple,  and,  therefore, 
Alls  Is  a  subject  which   would  be  well    worthy  of  treatment    in 

vhlch  dealt   with  thi    d I   electric  furnaces 

lerlng  "the  operation  of  electric  furnaces"  the 
I  ul.JeetH  dealt  with  are  electrical  supply,  which  merely  covers 
m  dlaicnim  showing  method  of  regulating  the  voltage  on  the 
ilecondnry  of  a   transformer,   wiring  diagrams,  and   very  brief 

tientlon    of   electric    measurements;    soi alculatlons    of   the 

■late  of  production   of   heal    per   unit    volume   In    various    fur- 

'l****'   v""''"'''''   required    bj     various    furnaci        d on    ol 

'"'   P'ni  rks    on    the    n  r  illation    ol    power 

ilupply  and  the  measuremenl   of  temperatures      So  little 
iMseful    Information    hn      been    published    on    this   subject    thai 
innol    bo  expected   from   ti,|»  chapter 

•FltsUerald    Hennie   Laboratories,   Niagara   Palls,  N    Y. 


The  remainder  of  the  book  is  devoted  to  the  consideration 
of  various  uses  of  the  electric  furnaces.  The  subject  is  pre- 
sented with  a  fair  degree  of  completeness,  but  a  somewhat 
more   critical   treatment   would   be   valuable. 

On  the  whole,  the  book  forms  an  uptodate  review  of  elec- 
tric furnaces,  and  with  its  good  index  and  plentiful  references 
should   prove   useful. 

Himdluasils'isjl  C&aeuiaHsftry 

INDUSTRIAL       CHEMISTRY       FOR       ENGINEERING       STU- 
DENTS— By    Henry     K.     Benson,     Professor    of    Industrial 
Chemistry    in   the   University    of  Washington.      New    Yrork: 
The   Macnullan   Company.      Cloth;    5xS    in.;    pp.   xiv    +    431: 
52    text   illustrations.      $1.90. 
There    is    in    this    volume    something    on    the    chemistry    of 
practically    all    the    common    materials    of    engineering    work 
and  some  other  things  involved  but  not  commonly  thought  of 
as  materials   of  construction — air,   water   and   fuels.     Some   of 
the    topics — like    fuels,    combustion    processes,    iron    and    clay 
products,    hydraulic    cements    and    lime    products — are    given 
more    space    than    the    others — like     lubricants,     paving     and 
painting  materials,   electrical  insulation,   cellulose  and   explo- 
sives.    A  small   book  on   such  a  large  subject  necessarily  can 
give    readers   only   a   limited    knowledge   of   the    ultimate   na- 
ture  of  materials  and   processes.      This   inherent   shortcoming 
the  author  aims  to  minimize  by  a  bibliography   of  books  and 
articles   at   the   end   of  every   chapter. 

The  presentation  is  clear  and  readable,  and  the  selection 
of  matter  shows  care  and  judgment.  The  work  will  seem 
unbalanced  in  a  few  spots  to  many  readers,  though  this  is 
not  a  serious  matter.  For  instance:  The  author  gives  con- 
siderable space  in  one  place  to  speculations  about  the  organic 
or  inorganic  origin  of  petroleum  but  says  nothing,  in  the 
section  on  iron  and  steel,  about  electric-furnace  processes, 
which  are  assuming  importance.  There  is  under  paints  a 
presentation  of  the  "carbon-dioxide,"  "hydrogen-peroxide" 
and  "electrolytic"  theories  of  iron  corrosion  but  nothing  on 
the  very  practical  matter  of  accelerated  tests  for  corrodabil- 
ity  of  samples,  or  on  the  technical  advantages  of  combin- 
ing  crystalline   and    fumiform    pigments. 

The  book  opens  with  a  few  pages  on  handling  materials, 
grinding,  drying,  calcining,  fusing,  distilling,  filtering  and 
similar  processes.  Next,  the  composition  and  sanitary  prop- 
erties of  air,  ventilation  and  heating,  refrigeration,  and  fix- 
ation of  nitrogen  are  taken  up.  A  third  chapter  covers  the 
sanitary  and  industrial  aspects  of  water-supplies.  The  rest 
of   the  book  takes  up  the  other  topics  already   referred   to. 


lEiajjpifiiees'air&g 

ELECTRICAL  ENGINEERING  PROBLEMS— Part  I  Direct 
Current  I  ireuits  and  Apparatus;  Part  II,  Alternating 
<  urrent  Circuits  and  Apparatus.  Bv  F.  C  Caldwell 
Professor  of  Electrical  Engineering,  'Ohio  state  Uni- 
versity. New  York  and  London:  McGraw-Hill  Book  Co 
Inc.      (Moth;    fix9    in.;    pp.    105.      SI,    net. 

PROBLEMS  IN  ALTERNATING  CURRENT  MACHINERY— 
By  Waldo  A".  Lyon.  Instructor  In  Electrical  Engineering 
Massachusetts  Institute  of  Technology.  New  York  and 
London^MoGraw-Hill   Book  Co.     Cloth;   6x9  in.;  pp.   Ix  + 

Every  teacher  of  electrical  engineering  knows  the  great 
need  of  practical  problems  In  showing  students  the  applica- 
tion of  laws  ,,f  aetion  and  methods  of  design,  Not  evei 
has  the  faculty  of  inventing  good  problems.  An  exel 
of  problems  among  teachers  by  the  circulation  of  books  llkfl 
these  two  Is  an  efficient  way  of  keeping  up  the  standards 
of    instruction. 

Prof,    Caldwell    covers   a    wide    range — elementary    circuit 
phenomena,   power  and   work,     nagnetlc   action 
machine  design    (both   direct    ind  alternating   current),   char- 
acteristics   of    alternating-current    circuits,    etc.       He    has    also 
not  i     iftei    each    problem    the    noi  mal    time    found    m  ■  ■ 
for   Its   solution. 

Mr,  Lyon's  problems  are  In  a  more  restricted  Held  and 
consequently  are  more  complex  for  the  most  part.  He  states 
that   they  are  su,  h  bb  he  gives  to  fourth  year  studenti 

content!    naturally    divides    itself    into    a     few     mall 

on   transformers,  synchronous   generators  and   motors,   Induc- 
tion   motors,    rotary    converters,    polyphase   circuits   and 
sinusoidal   wavi  a 

:•: 

YKl.l.nW    PINE     A    Manual    of   Standard    " I    Construct 

i'i  •<  pa      i  ■  lompiled  by  Art  hur  T.  Norl  A     \  m 

c     c       Fourth    Edit  Ion.      St    Louis,    Mo  .    The    >  i  How 
I     oclation,    Geo     EC    Smith,    Secy., 
w  i  ighi   Bldg.     Papt  r;   i\,"  In.;  pp.  ISO;  Illustrated, 

Tills  v  aluabla  ha  ndl h   i  on  I  as  of  the  i  tren 

beami .  terms  of  t  heir  di  pi  i> .  I 
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for  converting  safe  loads  to  other  fiber  stresses  than  the 
one  on  which  the  tables  are  based;  deflection;  tables  of  prop- 
erties of  actual  size  timbers,  instead  of  nominal  size  timbers; 
tables  of  maximum  bending  moment,  strength  of  wooden  col- 
umns: tables  for  trussed  beams;  data  concerning  joists, 
trusses,   nailed   and  spiked  joints;   tests   of   timbers,   etc. 


Aim  A&tsicM  ©Ea  Diesel 

Reviewed   by  H.   R.   SETZ» 

DER    DIESELMYTHUS:    Quellenmassige    Geschicte    der    Ent- 

stehung    des    heutigen    Olmotors — Von    T.    Luders,    Fruher 

Professor     an      der     Kgl.         Technischen      Hochschule     zu 

Aachen.       Berlin:    M.   Krayn.      Paper;    6x9   in.;    pp.    236;     12 

text  figures.      4.50  Marks. 

The  Dieselmyth   represents  the  latest  addition  to  a  number 

of  recent  German  publications  pertaining  to  the  history  of  the 

Diesel   engine. 

On  Nov.  21,  1912,  the  late  Doctor  Diesel  presented  a  paper 
before  the  annual  meting  of  the  Schiffsbautechnische  Gesell- 
sehaft  (Naval  Engineers),  in  Berlin,  treating  on  the  evolu- 
tion of  the  engine  carrying  his  name,  from  its  inception  to 
the  time  when  his  first  engine  became  a  practical  success. 
The  substance  of  this  lecture  was  presented  to  the  members 
attending  this  meeting  in  the  form  of  a  manuscript,  which 
later,  with  some  modifications,  was  incorporated  in  the  trans- 
actions of  the  society.  In  the  discussion  following  the  read- 
ing of  this  paper,  Diesel  was  vigorously  accused  of  over- 
estimating the  value  of  his  personal  work  and  of  not  giving 
due  credit  to  his  contemporaries.  In  April,  1913,  one  of 
Diesel's  former  associates,  Prof.  P.  Meier,  published  a  book- 
let, which,  evidently  induced  by  the  discussion  at  the  Berlin 
meeting,  formed  a  valuable  and  tactful  contribution  to  the 
matter  under  consideration.  Shortly  after  this,  in  the  summer 
of  1913,  Dr.  Diesel  published  the  above-mentioned  paper,  again 
somewhat  changed  and  enlarged,  in  book  form.  In  the  for- 
ward he  claimed  that  this  book  was  an  authentic  and  ex- 
haustive  presentation    of   the    evolution    of   his   invention. 

Liiders'  book  is  based  upon  these  publications  as  well  as 
upon  earlier  writings  on  the  Diesel  engine  in  the  technical 
press,  mostly  those  by  Diesel  himself.  The  tone  of  Liiders' 
book  can  best  be  expressed  by  a  somewhat  free  translation 
of  a  passage  from  the  opening  chapter,  in  which  Diesel's 
work  is  reviewed  and  critically  discussed  in  condensed  form: 
A  myth  is  the  product  of  tradition  from  generation  to 
generation;  In  the  case  of  Diesel  this  does  not  apply,  however, 
Diesel  himself,  by  clever  press  propagation,  has  sue- 
ceeded  In  creating  a  myth  by  building  up  a  fictitious  story 
around   bis   work. 

After    the    reader   has.  thus   been    warned,   Luders    goes    on 

to  analyze  Diesel's  writing  on  the  various  phases  of  his  work. 

The   vast   mass   of   destructive   evidence   and   criticism   pre- 

i    is  a  striking  example  of  German   thoroughness  which 

in    this   case   seems   far   more   evident   in   the   criticism   than    in 

the    matti  r    criticized.      According    to    Liiders,    Diesel's    work 

i,i     ties  wiili  superficiality  and  no  credit  whatever  is  due  him 

f,,,    the  creation   of  the   engine   bearing  his  name,   except   thai 

on   of   usurpations  and  blunders  he  has  become   the 

i.i     of    this    new    type    of    prime    mover.      Neither 

till    fundamental  German   patenl   of  1892,  nor  the  often 

publication   on   "a    rational  heat  motor"  of  1893  disclose 

of  novelty,  as  they  merely  cover  a  clumsy  modi 

of   a    theorem    which    several    years   before   had    been 

laid  down   In  most   authoratl    i    German   textbook  on 

engines    by    ECoehler,    with    which    Diesel 

must    have    been    acquainted.      A    second    patent,    granted    to 

■    n  1893,  likewise  falls  to  pass  LUders'  critical  pen,  who 

shows   that   it   Is   not,   us   Diesel   would   have   It,   the   result    of 

,,      .      lerlmental    ..  ■    '      bui    covers  a   substance  a  suggi    I 

i,  ,,i   bi  ■  ii  advani  ■  d  al    thai    time  by    Lildi  i      himi  i  II    In 
discussing   Diesel's  publii 

.  i    i  >ii-s.  I'm  account   ol    hi 

I  to    i     >       Ludet 

■hows   thai    Diesel   did   nol    proceed    with    the   systematic   and 

scientific  endeavoi    which  he  claimed  In  his  papei   ol    1912  and 

■   publlcatloni  havl        !     ked  tl 

i  i  nowli  Igi    to  can  |    hit    •■■■  oi  i    thi  ough  i  tpedltl- 

his    shifting    i tlrelj    different    moi r   opi  ratio 

would   Indicate  llttli    f .. it i.  In   what   he  claimed  to  i"    Mm  In- 

I   result  of  this  pi  i  lod  w t  iili  h 

differed    entirely    Ii  portanl    feal  uri     from    I  ■■    •  I' 

In   in     i.i'    i    publication 
.  .1   to  maintain   the  oppo 
■Ion      Mors    than    thai     th<    eyeli    of   operation   or   thl 

thsi       i     ■   ipltalns 
i.  ,1    long    i"  '•■•  •     Dl<    •! 


This,  in  a  general  way,  is  the  subject  matter  of  Luders 
lengthy  treatise.  The  author  has,  as  a  whole,  succeeded  i,, 
correcting  a  picture  which,  in  the  minds  of  the  unitiated.  had 
undoubtedly  been  an  exaggerated  one.  Nevertheless,  it  is  to  be 
hoped  that  his  book  will  find  few  readers.  It  is  written  too 
much  from  the  abstract  standpoint  of  the  physicist,  whose 
principal  interest  centers  in  the  thermodynamical  features  ot 
the  engine.  Thus,  the  writ  ;r  cannot  agree  with  the  author 
that  the  adoption  of  a  water-jacketed  cylinder  contributed 
chiefly  to  the  final  success  of  the  Diesel  engine.  Mechanical 
problems  of  far  more  intricate  nature,  which  are  even  today 
not  clearly  understood,  had  to  be  solved  by  painstaking  ex- 
perimental work  before  the  Diesel  engine  became  what  it  is 
today.  The  worst  feature  of  Liiders'  book,  however,  is  the 
extremely  unpleasant  way  in  which  the  subject  is  treated.  In 
spite  of  all  his  human  faults  and  weaknesses,  Diesel  is  after 
all  entitled  to  more  sympathy  than  Luders  is  willing  to  accord 
him;  if  for  nothirg  else  than  for  the  skill  and  aggressiveness 
with  which  he  has  founded  and  furthered  a  new  industry,  the 
limitations  of  which  cannot  even  yet  be  foreseen.  That 
Diesel  possessed  the  highly  developed  sense  of  commercialism 
necessary  to  accomplish  this  result  is  only  to  his  credit,  and 
the  last  tragic  episode  of  his  life  bears  ample  proof  that  he 
was  not   the  one   who  benefited   most  by  this   faculty. 


1©   aiirac 
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Reviewed  by  LEON  S.  MOISSEIFF* 

DER      BRUECKENBAU:      Lehr-      und      Nachschlagebuch      fur 
Studierende    und    Praktiker — Von    M.     Strukel,    Professor 
an  der  Finnland.   Technischen   Hochschule  in  Helsingfors 
II   Teil.    Enthaltend:      Bewegliche    und   Steinerne    Briicken. 
Leipzig:   A.  Twietmeyer.     Paper;   8x11   in.;  pp.  viii    +    237 
330  text  figures.      16  Marks. 
The  atlas  of  more  than   40  plates  which  belongs  with  this 
book  was  published  in  the  year  1906.     The  reviewer  is  pleased 
to   find    that    in    modern    Germany   there    is    extant    that   com- 
placency of  mind  and  imperturbability  of  business  which  per- 
mits the  publication  of  drawings  seven  years  before  the  print 
ing  of  the   explanatory  text.     This  is  almost   paradisaic   bliss. 
Engineering    science    of    today,    however,    is    so    ill    suited    to 
such  bliss,  that  the  author  had  to  include  in  his  text  a  number 
of  illustrations,   telling  of  the  later-day  developments   in   the 
subjects  treated. 

The  author  devotes  to  movable  bridges  somes  40  pages, 
which  contain  mostly  short  descriptions  of  the  drawings  in 
the  atlas  and  are  merely  enumerations  of  various  built  bridges 
of  the  movable  types.  The  rest  of  the  book  treats  of  masonry 
bridges,  including  concrete  and  reinforced  concrete.  The 
treatment  consists  of  a  description  of  what  has  been  done 
here  and  there  and  of  the  usual  theoretical  material  furnish- 
ing the  general  analytical  formulas  for  the  computation  of 
arched  ribs.  Rarely  the  author  ventures  his  opinion.  There 
is  no  distinction   made  between  the  good  and   the   bad. 

As  a  general  description  of  masonry  arches  the  book,  one 
surmises,  may  have  its  value  but  in  the  absence  of  the  pre- 
maturely born  atlas  of  drawings  this  may  be  taken  as  an  ex- 
pression   of  optimism    on    the    part    of    the    reviewer. 

THE    LIGHTING    BOOK;    .\    Manual    for   the   Layman.   SettinJ 
Forth    Hie    Practical    and    F.stlietic   Sides   of  Good,    Lighting 
for   the   Homi — By    F.   Laurent    Godlnez.     New   York-   Mc- 
ltri.le,    Nast    &    Co.      Cloth;    6x9    in.;    pp.    109;    illustrate! 
$1.25,  net. 
The    Illuminating    engineer    need    nol    turn    away    from    this 
title    as    Indicating    a    superfluous   addition    to    a    well    supplied 
literature;    Indeed    the   author  Is  out   with  a  club   for   the   il- 
luminating   engineer-   at    least    for    the    one    who    seeks    efflclj 
■  ii       rather  than  esthetic  effect,     Evidently  the  text  has  been 
written  for  a  layman's  peruBal,  for  it   will  seem  rather  dllutl 
on   some   elementary   things   in   engineering,   architecture   and 
di  '•"'! Ion, 

I    then     ire   outlines   of   the   physiology    nnd    optics  of 

slg  hi      Then   the   comi rtt     ol     irtiflclal    ilghtlni     an 

ovei    Illumination    i"   some   places,    under   illumination 
in  oi  h.  i      too  high  in  i  in  i  in  .    oi     "in  ee,  glai  e,  poor  ool 
Prismatic   glass   shades    come    In    lore   and    there    for   strong 

,  ondi  inii.ii i   •  si  hi  ti'    en  ,  ,  i      in   i  he   i  est   of  the  booh   ai  •■ 

ted      ways    foi    diffusing     i  nd    i  odlsl  ribul  Ing    light 

and   in    general    foi    Improved    u till tj    and   greatest    d ratlvs, 

effect      Thi    autl II   pla]      i   fondness  for  so  called  "Indireot 

lighting"   (refleotlon  of  rays  from   hidden  sources)     a   system 
which   Is   gen er all j    considered    to   bs   pleasant    and   dsslrablSi 

but ii.imi      In    Its    ii  ii  mi  I  in   1 1     in  ,\  ,  ll  j     a  ad     ini'ii- 

i.ii      dlsconcertlni     bsi  mss   the   sour if   the    light    is   not 
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,.ious.      A    caution    against    the    indiscriminate    use    of    this 
tern  might  well  have  been  given. 

The  reader  is  well  advised  to  seek  for  individuality  in  his 
hting    arrangements    and    the    author    points    out    various 

enues   for   the   exercise    of   originality. 


Reviewed  by  H.  E.   MOORE* 
.TING    OUT   FOR   BOILER    MAKERS   AND    SHEET-METAL 
\V(  iRKERS — A  Practical    Treatise   on   the   Layout  of  Roll- 
ers  Stacks,  Tanks,  Pipes,  Elbows  and  Miscellaneous  Sheet- 
Metal    Work.    Second    edition.      New    York:      Aldrich    Pub- 
lishing  Co.     Cloth;    10x13   in.;    pp.   302;   numerous   text  il- 
lustrations.    $5. 
An   examination   of  the   second   edition   of   this   book   snows 
at    it    is   very   instructive.      The    book    promises   to   be   con- 
•  to  manufacturers  of  plate  work,  estimators  and  drafts- 
-n,  as  it  gives  the   details   of   many   different  classes   of  in- 
ruction   which    are    not    found    in    most   books. 
The    work    also    promises    to   be    handy    for   students   as    a 
nee  work  of  practical   examples  in  connection  with  de- 
riptive    geometry.      The    cuts    are    good.      The    size    of    the 
appeals  to  the   reviewer   because   it  affords  a  chance   to 
lie  drawings  on  a  large  scale  and  to  place  most  of  the 
xt   referring  to  the  figures  on  the  same  page  as  the  figures 
i  ves. 

HE    FIELD    ENGINEER'S     HANDBOOK:       A    Handbook     of 

Field    Engineering    for    Civil    Engineers    and    Engineering 

Students — By    G.    Carveth    Wells,    Assistant    Lecturer    and 

Instructor    in    Engineering    Surveying    at    the     City     and 

I      Guilds   (Engineering)  College,   Imperial  College  of  Science 

and   Technology,    South   Kensington,   and   Arundel   S.   Clay, 

Bramwell    Medallist.      New    York:        Longmans.    Green    & 

Co.,   London,    England:     Edward   Arnold.     Leather;   4x7   in.; 

pp.   viii  +  227;  79   text  illustrations.     $2.10,  net. 

The    authors   state   that   they    "are   fully   aware   that    there 

lany    excellent    treatises    on     surveying,    but    which    as 

•landbooks    for    civil    engineers,    are    quite    unsuitable."      This 

nay  be   true  in   England,   but  it  certainly   is  not  true  in   this 

lour.try,    where    there   are   several   excellent   surveyor's   hand- 

ooks,   compared   with  which   the  volume  before  us  is  neither 

nor  worse.     It  is  an  elementary   treatise  on   surveying 

e     and     railway    location     and    construction,      with      a 

hapter   on    astronomy — such   a    book   as    has   been   a   pocket- 

ompanion    with    American      engineers     since     the     days     of 

Uenck's    "Field-Book    for    Railroad    Engineers"    (1854).      This 

j.ook  also  has  the  disadvantage  of  not  having  as  many  or  as 

omplete    tables    as    the    ordinary    American    "field    engineer's 

ook." 


ISSIoN      REGULATION     OF      rUBLIC      UTILITIES:      A 
Compilation   an  1    Analysis   of   Laws  of   F-.rty-Three   States 
and    of    the    Federal    Government    for    the    Regulation    by 
Central     Commissions     of     Railroads     and     other     Public 
Utilities.       New    York:       National     Civic     Federation,     De- 
partment    on     Regulation     of      Interstate      and      Municipal 
Utilities,    1    Madison    Ave,      Cloth:    6x9   in.;    pp.    1284,      (8.50. 
There  has  been  need  of  some  analytical  compilation  of  the 
"f   the   several   states   affecting   public-utility   regulation 
for    heretofore,  in  seeking  knowledge  about  any  special  point, 
been    necessary    laboriously    to    wade    through    the    va- 
rious  statutes.      This   need    the   National    Civir    Federation    has 
[satisfied — temporarily,  no  doubt,  for  as  more  states  accept  the 
(commission-regulation    scheme    new    editions   may    be    needed. 
'For    instance,    the   new   Illinois   law   is   not   here.     The   federal 
•  ment    and    44    states   are   considered.      Matter    has   been 
•d    outside    of    the    regulatory    acts    proper,    where    slm- 
lllarly  affecting   utilities.      All   this   has   been  segregated   under 
Jurisdiction,    organization,    powers    and    practices    of    commis- 
sions,  basis  of  rates,   publicity,   discrimination,   service,   safety. 
nts,  reports,  franchises,  stock   and  bond  issues,  lntercor- 
relatlons,  and  enforcement  of  orders. 
Th.     nearest    approach    we    have   seen    to   this   volume    Is   a 
m  reprint  of  pertinent  statutes  by  separate  Jurisdictions 
In    the    1912    "Journal    of   Proceedings"    of   the   National 
of   Railway   Comml  Iso  a   huge   volume 

notice   In    "Eng.   News,"   June   13,    1912.    p.    1147). 


UNG      The,.,  \ppnrntus    and      Tests:      Elec- 

'•itnit    an. i    ii.it   Flam i     i'i ises-  By    Richard    N. 

reset       Mew 
ii. 1     London      McGraw-Hill     It.  Cloth; 

|.|i      KlV  HO      U'T    illustrations        12.50,    tot 

In    reviewing    the    first     edition    of    tills    bool;     CI 

'   Jnn     19,   1011)    wo   noted    that   the   author   has   made   a 

ble   rind   very   useful    compilation    of   welding   practice,    In 

spite    nf   n    few    omlsnlons    which    prevented    the    booh    from 

ill.   complete     The  earlier  work  has  now  l n  rounded 

OUt      bV      filling       til.        mOSt      0b\l0US      gSP      (With      I       Seetl.Ul      on      Spot 


welding),  though  there  still  is  chance  to  insert  recent  tests 
of  smith  welds  and  there  is  room  for  the  discussion  of  smith- 
weld  fluxes  and  foundry-cast  welds — if  indeed  more  can  be 
secured  in  these  lines.  The  notable  progress  made  in  elec- 
tric-arc and  in  oxygen-gas  manipulations  is  reflected  in  the 
new  pages.  It  is  obvious  from  the  foregoing  that  the  revision 
has  maintained  the  value  of  the  first  edition  unimpaired  and 
has  even  increased  it. 


■witii  U    ii    Treadwi  140  Cedar  St.,  New  York 


MEW   FUBILECATEOHS 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all, 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  ofbooks  or  papers  privately 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice.] 

AMERICAN  ELECTRIC  RAILWAY  ENGINEERING  ASSI  »- 
CIATION — Proceedings  of  Convention,  Oct.  13-17,  1913 
New  York:  H.  C.  Donecker,  Secy.,  20  W.  39th  St.  Cloth; 
6x9   in.;   pp.   673;   illustrated. 

THE  AMERICAN  YEAR  BOOK:  A  Record  of  Events  and 
Progress,  1913 — Edited  by  Francis  G.  Wickware,  under 
Direction  of  a  Supervising  Board  Representing  National 
Learned  Societies.  New  York  and  London:  D.  Apple- 
ton  &  Co.     Cloth;   5xS  in.;  pp.  xx  +  S92.        $3. 

ANNUAL  REPORT  OF  THE  MINERAL  PRODUCTION  OF 
CANADA,  1912— Ottawa:  Department  of  Mines.  Paper; 
7x10    in.;    pp.    339. 

DER  AUFTRIEB  IN  TALSPERREN— Von  Dr.-Ing.  Paul  Fill- 
unger.     [ramphlet  reprint.]    Vienna:     The  Author.  Paper: 
6x9    in.;    pp.    56. 
A    highly    theoretical    discussion    of    internal    hydrostatic 

pressure    in    dams.      Recommends    regular    pressure    measure- 
ments  in   interior   of  dams   to    detect   structural   changes. 

THE  BACTERLV.  COUNT  ON  GELATIN  AND  AGAR  MEDIA 
And  Its  Value  In  Controlling  The  Operation  of  Water 
Purification  Plants — By  James  M.  Caird,  Chemist  and 
Bacteriologist.  Troy,  N.  Y.:  The  Author.  Paper;  6x9  in.; 
pp.    29. 

BRITISH  COLUMBIA  BUREAU  OF  MINES — Preliminary  Re- 
view and  Estimate  of  Mineral  Production,  1913.  By  Wm. 
Fleet  Robertson,  Provincial  Mineralogist.  Victoria.  B. 
C;  Bureau  of  Mines.     Paper;  7x10  in.;  pp.  35. 

CONTINUOUS  AND  ALTERNATING  CURRENT  MACHIN- 
ERY: An  Elementary  Text-Book  for  Use  in  Technical 
Schools — By  J.  H.  Morecroft,  Assistant  Professor  of  Elec- 
trical Engineering,  Columbia  University.  New  York: 
John  Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd. 
[Wiley  Technical  Series.]  Cloth;  5xs  in.;  pp.  ix  +  2SS 
text  illustrations.     $1.75,  net. 

COOPERATION  OF  ENGINEER  AND  ARCHITECT  IX  1'ITV 
PLANNING — By  Frank  Koester,  Consulting  Engineer. 
[Address  delivered  before  the  International  Cons 
Citv  Planning  and  City  Maintenance,  Ghent.  Belgium, 
1913.]  New  York:  The  Author,  30  Church  St.  Paper; 
6x9    in. 

THE  CURRENTS  IN  THE  GULF  OF  ST.  LAWRENCE  (From 
Investigations  of  the  Tidal  and  Current  Survey  in  the 
Seasons  of  1S94,  1S95,  1S9K,  19116,  1908,  1911  and  1912.)— 
Ottawa,  <'an.;  Department  of  the  Naval  Service.  Paper: 
7xln    in.;    pp.    46. 

DESCRIPTIONS  OF  LAND:  A  Text-Book  for  Survey  Stu- 
dents—By R.  W.  Cautlev,  Late  Surveyor  to  the  Land 
Titles  Office  at  Edmonton,  Alia.,  and  Member.  Alberta 
nnd  British  Columbia  Boundarj  Commission,  Now  Tork: 
The  Macmillan  Co.      Cloth.   5.\S   in.;   pp.   S9.     $1. 

DETAILS  OF  CYANTDE  PRACTICE  Br  Herbert  a.  Meg-raw 
M.  Am.  Inst.  M.  10. .  Member  of  Editorial  staff.  "Engineer- 
ing and  Mining  Journal";  author  of  "Practical  Data  for 
the    Cyanide    Plant."      New    York    and    London:       M.Ci  ,w 

inn  Book  Co.,   in.-.    Cloth;  >'.\:>  in.:  pp.  vii  -j    'jiT.;  numer- 
ous Illustrations.     $2,   net. 

DIE  DRAHTSBILBAHNEN  IHR  IUFBATJ  OND  HIKE  VER- 
WENDUNG  Yon  Dlpl.-Ing,  1',  Stephan  second  edition, 
revised.  Berlin:  Julius  Springer.  Cloth;  Txin  in.;  pp 
lv     t     L'vs,    286    Illustrations.      5    Marks. 

THE    EFFICIENT    MAN;    For    the    use    nf   all    interested    In    the 

1 1  a  i  in  in-    ..i    nine..-     and    devi  lopment    of    supi 

men   and    wmk    in   commerce,    manufacture, 
transportation   and   engineering,   t<  I    pro- 

duction  and    living,    and    prep  g    his 

voung-obi    years    of    servient    lib...     and    profJolenc 
Thomas    n     West.    \t     Am     Soc     M     r     Cleveland     Ohio- 
T.     A     Gerbllck,    Sales    Manager,     to.r.n     Pasadena      \\. 
Cloth;    r.v*    in.;    pp.    ISO:    28    illustrations.      $t.r,n     post- 
paid. 

ELECTRIC  CAR  MAINTENANCE— By  Walter  Jackson,  Asso- 
ciate   Editor,    "Electrli     Railway    Journal"      New 

and   Lon.i  ■     Hill   Book   Co      Inc.      Cloth;    8x9   In  • 

pp.  \     |    175;   140  text   figures.     }::.  •  i  | 
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ELECTRIC    TOT   MAKING    FOR    AMATEURS— By    T.    O'Conor 
Sloane.      Twentieth    edition,    revised    and    enlarged.       New 
York:      The    Norman    W.    Henley    Publishing    Co.      Cloth; 
5x8  in.;  pp.  viii   +    210;   77  illustrations.     $1. 
ELECTRO-THERMAL     METHODS     OF     IRON      AND      STEEL 
PRODUCTION — Bv    John    B.    C.    Kershaw.      With    an    In- 
troduction   by    Dr.    J.    A.    Fleming.      New    York:      D.    Van 
Nostrand  Co.     Cloth;  6x9   in.;  pp.  xxiii   +   239;  92  illustra- 
tions.    $3,   net. 
FARM     STRUCTURES — By     K.     J.     T.     Ekblaw,     Associate     in 
Agricultural     Engineering,     University     of    Illinois.       New 
York:      The  Macmillan  Co.      Cloth;  5xS   in.;   pp.  viii   +    347; 
159    illustrations.      $1.75,    net. 
FLOODS    AND    LEVEES    OF    THE    MISSISSIPPI    RIVER— By 
Benjamin  G.   Humphreys,  Member  of  Congress  from   Miss- 
issippi.     ["Copyright   1914   by   the   Mississippi    River   Levee 
Association,    Memphis,    Tenn."]      Cloth;    7x10    in.;    pp.    349. 
A   compilation    of   various    reports,    addresses,    testimony    at 
hearings,     opinions,     etc.,     all     designed     to     support     proposed 
federal    appropriations   of   $9,000,000   a   year    for   five   years   for 
levee  construction,   the  money   to  be  used   in  conjunction   with 
"an    additional    fund,"    contributed    by    local    interests,    "suffi- 
cient  to   complete    the   levee   system." 

THE  FLOODS  OF  1913  IN  THE  RIVERS  OF  THE  OHIO  AND 
LOWER     MISSISSIPPI     VALLEYS— By     Alfred     J.     Henry, 
Professor   of    Meteorology.     Washington,   D.   C:     Weather 
Bureau.       Bulletin     Z.       Paper;     9x12    in.;    pp.     117;     illus- 
trated. 
DIE      GEISTIGEN      MITTEL      DES      TECILXISCHEN _    FORT- 
SCHRITTES    IN     DEN     VEREINIGTEN     STAATEN      VON 
AMERICA — Von    Conrad    Matschoss.      [Pamphlet    reprint.] 
Berlin:      Verein    deutscher   Ingenieure.      Paper;    pp.    63. 
In    reporting    to    the    Verein    deutscher    Ingenieure    on    the 
navs   and    means    of    technical   education    and    progress   in    the 
United    States,    Prof.    Matschoss    has    made    one    of    the    most 
valuable    contributions    of    recent    years    to    American    culture 
study.     His  descriptions  are  accurate,  and   his  comments  keen 
and   fair. 
.  HOW  TO  BUILD  UP  FURNACE   EFFICIENCY:   A   Hand-Book 
of    Fuel    Economy — By    Jos.    W.    Hays,    Combustion    Engi- 
neer;   author    of    "The    Chemistry    of    Combustion,         Com- 
bustion   and    Smokeless    Furnaces,"    etc.      Seventh    edition, 
revised   and   enlarged.      Chicago,    111.    (Rogers   Park):      The 
Author.       Cardboard;     5x8     in.;     pp.     126;     illustrated.       $1, 
postpaid  to  any  part  of  the  world. 
HYDRAULIC    MINE    FILLING,    Its    Use    in    the    Pennsylvania 
Anthracite     Fields;     A     Preliminary     Report — By     Charles 
Enzian.      Washington,    D.   C:      Bureau   of  Mines.      Bulletin 
60.     Paper;   6x9   in.;   pp.    77;   illustrated. 
ILLINOIS    STATE    MIXING   BOARD— Annual    Coal    Report    for 
1913.      Springfield,    111.:      Martin   Bolt,    Chief   Clerk.      Cloth; 
6x9    in.;    pp.      279. 
INSPECTION     OF     RAILWAY     MATERIAL  —  By     Morgan     T. 
Jones,     (Monadnock    Block,    Chicago).      Paper;    3^x7    In.; 

APPcoo'perative    inspection     department    organized     by    the 
railways    is   proposed    as    a   means    of   securing    more    efficient 
inspection    of  railway   material.      The   matter  was   discussed  in 
"Engineering    News,"    June    5    and    July    10,    1913. 
INTERNATIONAL    ASSOCIATION    OF    FIRE     ENGINEERS— 
Proceedings  of  convention.  New  York  City,  Sept.  1-6.   1913. 
Roanoke,  Va.:     James   McFall,   Secretary.     Paper;   6x9   in.; 
pp.      327. 
LEVEE    AND    DRAINAGE   LAWS   OF   TEXAS— Austin.    Texas: 
State    Reclamation    Department.      Bulletin    2.      Paper;    6x3 
pp     61 
MECHANICAL     LABORATORY     METHODS;     The     Testing     of 
•    umeiit.y  and    Machines  In  the  Mechanical   Engineering 
ibo  atory    and    in    Practice— By  Julian   C.   Smallwood,   M. 
Am.     So.-.  '  M.      E.,     Associate     Professor     of     Experimental 
Engineering,    Syracuse    diversity.      New    York:      D.    Van 
Nostrand    Co,      Leather;    5x8    In.;    pp.    xiv    +    333;   95   text 
Illustration's.     $2.50,  net. 

THE  MINERAL  RESoPRCES  oF  THE  I 'II I  LI  I 'I 'IN  E  IS- 
LANDS 1912-  Manila  Bureau  of  Science.  Paper;  8x11 
in.;  pp.  76;  illustrated, 

MINI-:  SAMPLING  ami  VALUING:  A  Discussion  of  the  Meth- 
ods I'M-.l  In  Sampling  and  Valuing  Ore  Dei...  sits  with 
.  |  ,.,.    to    the    Work    ol     Valuation    by    the 

,,,,,  i„,..  i-     liy    •'.    S     H.  i.-i-  With    a    Chapter 

on  Sampling  Pla<  er  Di  poi  If     b     Chei  tei    u  ells  Purington. 

Bar     I  ""'      "'"     Pre8A„    '.',".' ",l,l",: 

The    Minn  '  lo - ',    In.;    pp.    168;    26   text 

figures.     ?2. 
MINING    AND    ME'i    -.i.i.i   RGICAL    BOCIETT    OF   AMERICA— 
|.,,„  eedings  of  annual    mi  etlng,    "•••■«     i  oi  i-    '  Ity,   Jan     I  3, 
Intet  eating   discussion   of   the   relative 

nmi  i    rocl    i ■ th<    nil  I i   drill, 

.,,,,i  .,   papei    b      M    W,   Rogers  outlining   the  relativi    mei 
.,,,  ,               i               hovel       a  steam  i  hovel  i.     Bulletin  >',x. 
,,,,    ;;i     i9H      New    y.,.1-       \v     i:     in  galls,   Becretai 
...  --    in.;    pp     18 
WOL1                                 I      '   KEJT     look        OF        ENGINEERING 
coi--.il  LA      ic    Bli    G I        toll     vol  Hi.    Pai  I    Presl- 

i        |         ,|.   ,    I         I  .  .  ,,.l      II.    in   |       Li  Ml,    ■  Moll 

,      i     i  ■     i :      i  ..ii,    edit  Ion,    i  -     Ised    and 

,i     Eloi i       uppli  ' i    bj     Wall.  -     n 
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By  C.  J.   Skinner" 


'NOPSIS — At  Wichita.  Kan.,  jour  railway  companies 
wallet  and  adjacent  lines  across  the  city,  at  tht  stret  i 
The  accompanying  article  describes  the  replacement 
7  a  four-track  elevated  line  with  a  union  station 
d  the  construction  of  a  lung  street  viaduct  over  the  rail- 
i  tracks  and  yard. 

V 

tack  elevation  and  terminal  facilities  are  being  pro- 
1  at  Wichita,  Kan.,  at  a  cosl  of  about  $2,000,000. 
I  work  is  being  done  by  the  Wichita  Union  Terminal 


track.-.  The  primary  object  of  the  elevation  is  to  abolish 
the  grade  crossings  on  Douglas  Ave.,  and  the  ordinance 
provides  that  all  of  the  surface  tracks  shall  be  removed 
from  this  street. 

Although  the  work  iias  been  an  expensive  proposition. 
it  lias  been  carried  out  at  less  cost  than  would  have  been 
incurred  under  average  conditions.  This  is  due  to  the 
fact  that  south  of  Douglas  Ave.  then-  is  a  territory  occu- 
pied by  railway  yards,  and  then'  are  no  open  streets 
across  the  tracks  between  Douglas  Ave.  and  Kellogg  St., 
a  distance  of  half  a  mile.  North  of  Douglas  Ave.,  the 
streets  are  spaced  600  ft.  apart.  Owing  to  these  condi- 
tions, the  elevation  of  the  tracks  involved  the  construction 


Fn     I.    I'mon  Station    vnd  Douglas  Ave.  Subway,  Wichita,  Kw;  Wichitj  Union  Terminal  Ry. 


By.  Co.,  which  was  organized  fur  the  purpose  by  four  "I' 
railways  entering  the  pity:  namely,  the  Atchison, 
A  Santa  Fc  Ry.,  the  Roi  k  Island  Lines,  the  St. 
Louis  &  San  Francisco  Ry.,  and  the  Kansas  City,  Mex- 
ico A  Orient  Ry.  The  railway  lines  in  the  city,  with  the 
icw  elevated  terminal  line  and  the  union  station,  are 
hewn  in  Fig.  2.t  on  is  to  be  opened  in  March. 

General    1  >i  -<  ription 

Douglas  A\e..  which  is  the  principal  business  street,  is 
d  nl   L'lail,    |,\   the  in. mm  lines  of  the  first  three  rail- 
way- within  a  distance  of  two  blocks.     The  center  of  the 
citv   i-  nliout   six   blocks  west  of  this  point   and  there  is  a 
rapidly  growing  residenci   district  on  the  east  side  of  the 


'    Engine 


Wichita   Union  Terminal   i:       v\  l<  hlli 


tTii.    Mluoui  i   Paclfli    i:      I  but   u  iih  :,,i. 

1  tlei      Thi    Midi  ind   \  ill.  .    ,,.  «    station 

i   few    train       Th<    cltj 


of  only  three  subways  and  cue  viaduct,  and  only  cue 
st  reel  n  as  closed. 

Another  thine-  which  allows  the  track  elevation  to  be 
done  .'it  moderate  expense  is  the  fact  that  the  lines  of  the 
four  railway  companies  arc  parallel  to  cadi  oilier  and 
only  a  short  distance  apart  (Fig.  2).  At  the  Bouth  end 
of  the  track-elevation  work,  the  Orient  and  Rock  island 
lines  CTOSS  the  Santa    V(>;  while  at  the  north  end   (here  is 

a  Y-oounoction  between  the  Frisco  and  the  Santa  F6. 
This  has  allowed  the  track  connections  to  be  made  with 
a  minimum  ol  expense. 

Subway-  have  been  constructed  at  Douglas  Ave.,  l-t 
St  and  2nd  St.;  3rd  St.  is  i  losed  and  Central  Ave.  is  left 
open,  the  raise  at  this  point  being  about  %y%  ft.     The 

height  of  the  elevation  i-  fixed  bj  the  clearance  at  Doug 
las  \vc.  and  at  tin-  point  there  is  a  clearance  of  li'j 
ft.  above  the  -treci-ear  tracks  and  12  ft.  above  the  road- 
ways.    There   i-    12  ft.   clearance  at    l-t    St   and    10  ft. 
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clearance  at  '.'ml  St.  It  was  originally  proposed  to  close 
tlic  latter  street,  but  as  a  compromise  a  subway  was  pro- 
vided with  a  clearance  of  only  10  ft.  The  following 
statement  shows  the  clearance  at  the  various  subways  and 
the  amount  the  roadways  are  depressed. 

Street  Clearance  Depression 

Douglas    Ave.,    roadways 12  ft.  0  in.  1  ft.  6  in. 

Street     railway 13  ft.  6  in.  3  ft.  0  in. 

First    St.,     roadway 12  ft.  0  in.  2  ft.  0  in. 

Second    St..    roadway 10  ft.  0  in.  2  ft.  0  in. 

Tlie  I  lunulas  Ave.  subway  is  114  ft.  wide,  and  includes 
a  double-track  street-car  line,  two  29-ft.  roadways  and 
two  12-ft.  sidewalks.  The  other  two  subways  have  a  31- 
ft.  roadway  and  two  o-ft.  sidewalks   (Fig.  1). 


Fig.  2.    Map  of  Railway    Links  at  Wichita,   Kan.., 

Showing  the  New  Elevated  Terminal  Line  and 

Onion    Station 

The  maximum  grade  used  for  the  main  lines  on  the 
track  elevation  is  0.6%,  as  shown  in  Fig.  3.  Along  the 
platforms  at  the  station  the  grade  is  0.2%,  the  maximum 
grade  being  beyond  the  south  end  of  the  platforms.  Be- 
tween Douglae  A.ve.  and  2nd  St.,  the  grade  is  fixed  by 
tin-  clearance  of  the  subways,  and  the  maximum  grade 
-I  north  of  -.'nd  St.     At  Douglas  A.ve.,  the  roadways 


are  depressed   ~\y2  ft.  and  the  street-car  tracks  arc  1 
ft.    below    these.      The    depression    at    tin-    roadwajl 
scarcely  noticeable.     The  sidewalks  are  carried  at  j^rac! 
There  has  been  no  trouble  in  securing  proper  draiM 
for  the  subways,  although  the  city  is  naturally  flat. 

Practically  the  entire  cost  of  the  track  elevation  h 
been  borne  by  the  railways.  The  city's  share  of  the  I 
pense  is  the  cost  of  lowering  and  paving  the  streets  I 
building  the  sidewalks  under  the  subways:  also  the  I 
of  incidental  and  consequential  damages  to  the  adjajfl 
property  or  business,  due  to  the  elevation  of  the  trad 
or  to  the  depression  or  vacation  of  streets.  The  eit 
however,  pays  33%  of  the  cost  of  the  Kellogg  St.  viadm 
across  the  tracks,  the  remainder  being  paid  by  the  te 
minal  company. 

Track    Plan 

A  four-track  main  line  has  been  built  the  entire  lenj 
of  the  elevation,  a  distance  of  iy2  miles,  and  at  the  sts' 
tion  the  two  passenger  main  lines  spread  out  into  fh 
through  passenger  tracks,  as  .-bow  nin  Fig.  3.  Th 
track  plan  also  provides  for  three  spurs  just  south  of  I 
station.  This  makes  ten  1  racks  on  the  elevation  south  ( 
the  station,  and  seven  tracks  across  Douglas  Ave. 

Provision    has    been    made    fur    two    additional    futui 
tracks  along  the  west  side  of  the  elevation.     The  retain 
ing-wall   along  this  side   has   been   omitted,   there    hei 
only  a  toe- wall  along  the  slope.     When  additional  tra< 
are  needed,  the  retaining-wall  can  be  built  on  the  wi 
side,  and   (by  doing  a  small  amount  of  grading)   the  ail 
ditional  tracks  can  be  put   in. 

South  of  the  passenger  spurs,  there  is  a  coach  yfl 
which  will  hold  23  cars.  There  are  also  several  shot 
spurs  at  each  end  of  the  station  tracks  which  will  be  con 
venient  for  use  in  connection  with  the  switching  of  Pull 
man  cars  and  other  cars  on  or  oil'  of  the  regular  train! 
Two  complete  electric  interlocking  plants  are  being  con' 
structed,  one  at  each  end  of  the  elevation. 

The  track  arrangement  is  so  planned  that  any  of  tin' 
five  passenger  tracks  at  the  station  can  be  entered  froii 
either  end    (Fie-.  ■;  an,|  ;;i.     At   the  south  end.  the  tw»| 
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tracks  of  the  four-track  main  line  are  connected  with 

1  Sta  Fe  main  lines  ami  the  two  west  tracks  are  con- 

■S^th"  the  Hock  Island  lines.     This  wdl  alio*   * 

-track  movement  hem-  made  over  the  crossing  of  the 

,rent  railwav.     Similar  provision  is  made  at  the  north 

,    n  that  a  four-track  movement  can  be  made  at  the 

L^vhere  the  Rock  Island  and  Frisco  tracks  diver- 


Subways  and  Viaduct 
The  subways  are  of  steel  construction,  with  a  concrete 
deck  but  having  the  outside  columns  and  beams  incased 
in  concrete  to  harmonize  with  the  design  of  the  adjacent 
retaining-walls.  The  abutments  are  of  1 :  3 :  6  concrete 
with  snread  footings.  Fig.  1  shows  the  Douglas  Ave.  sub- 


It,  the  Santa  Ft     I 

j.,,,1,1  ,,,-,1,  | i late  S nine  an  hour,  while  al    he 

Benl    time   the   four   railway  0    trams  a  day 

E      Thi -  capacity  is  due  to  the  fad  tha 

[j    two   tracks    more  1 
„   time,  1-nt  the  additu 
I  the  laying  ol  these  two  Hark,  is  onlj  b  BmaU  pro- 
M>rtn I  the  total  cost. 


II     KuiiMi 

idway  spans  and  two  sidewalk 

[t  is  surmounted  by  a  c.  "]    '  ,a     " 

,,l   „r   the   track-elevation   work    and  at  the 
the  main  Eronl  of  the  new  mm.hu..     Fig.   1 

\,  each  curb  line  are  steel  columns 

porting  deck  of  longitudinal  20-in.  [-beams,  spaced  17  m. 
,     to  ,      re8ting  on  the  abutments  and  the  cross-girders. 
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These  spans  are  designed  for  Cooper's  E-60  loading.  The 
exposed  steel  work  is  painted  a  battleship  gray. 

On  the  I-heams  is  a  4^-in.  concrete  floor,  reinforced 
both  with  rods  and  triangular  mesh  reinforcement.  Above 
this  floor  is  a  2-in.  asphaltic  waterproofing  coat,  which 
consists  of  a  priming  coat,  three  layers  of  saturated  bur- 
lap and  l1/-?  in.  of  asphaltic  mastic.  Upon  this  floor  is 
laid  broken-stone  ballast  6  in.  deep  under  the  tics.  12  in. 
of  stone  ballast  being  used  on  the  fills  between  the  bridges. 
The  distance  from  the  base  of  the  rail  to  the  bottom  of 
the  20-in.  I-beams  is  2  ft.  sH  in. 

The  Kellogg  St.  viaduct  is  2000  ft.  long,  crossing  not 
only  the  terminal  company's  tracks  but  also  the  yards 
and  tracks  of  the  main  railway  systems.  It  is  of  rein- 
forced-concrete  construction,  with  the  exception  of  six 
steel  spans  which  are  used  to  provide  a  minimum  distance 

Carriage   Stand Driveway 


next  span  to   be  of  reinforeed-concrete.     The  fnllov 
table  gives   the  distance  from  the  pavement  to  tbe 
torn  of  the  beams  of  the  various  spans. 


Crown  of  P 
merit  to  Loi 
Point  of  Be 

2  ft.    0      i 

3  ft.  1141 

4  ft.     34  i 
3  ft.     2      i 

5  ft.     (I 
5  ft.     G 


Span  Lengt] 

One-track,  steel 22  ft. 

Two-track,    steel 32  ft. 

Three-track,    steel 53  ft. 

i  ine-track,    concrete 19  ft. 

Two-track,    concrete 32  ft. 

Three-track,    concrete 45  ft. 

The  viaduct  and  the  subway  bridges  will  be  descj 
more  fully  in  a  subsequent  article. 

Union   Station 
The  station  is  260x100  ft.  and  is  set  back  SO  ft.  fi 

Douglas  Ave.,  as  shown  by  Fig.  2  and  by  the  larger  p 
Fig.  6.  The  curved  drive  in  front  of  the  station 
used  by  carriages  in  bringing  passengers  to  the  stati 

tv     Express     and    Ma/' I    Buildings *- 


if  Union  Station   it  Wichita,  Kan.;  Wichita  Union  Terminal  Rt, 

'Hi.    tracl      are  elevated  and   the  station  facilities  are  at    the  street    level.) 


from  tbe  pavement   to  the  bottom  of  the  girders  ai   the 
controlling  point-.     Across  the  yards  a  three-track  span 
d.     Tbe  viaduct  has  a  26  Ft.  roadwaj  and  one  ;,  ft. 
ma--  iimiin     radi    i    '.' .       hi-  designed 
to  cat  ton   road   roller.     Fig    5  i    a   \  iew   of  the 

viaduct  at   St.   I  how  ing  thi    reinfon  ed  cot 

and  the    tairwaj  approach  from  the  Btrei  I 
I    i    minimum   vert  i  over  t  he    i  rat 

and  the  minimum  horizontal  cli  '  ■_■  ft. 

from  \i  the  east  end  ol  tin 

i    between  the  main   line  of  the  1 1 
nd   Washington   A  mall   that 

:     it.  and  rai  i 
l    ii  nt,    pan  thi    Orient 

I  beam 
followed  b)   a  threi  ti  irder  Bpan,  « In.  h 

■  d   in   ■  mi.       Tie 


and   there  will  be  a  carriage  -land  along  the  east 
as  Bhown.    A   10-ft.  roadwaj  fast  of  the  station  prova 

'i  Hi.    baggage  room  and  to  the  building    oi 

three   express   companies.      Passengers   will    reach    ilit 
hams  b\    means  of  Bubways   under  the  tracks,  with  i 
elmes  leading  to  eai  h  platform,     tn  this  way  all  crosd 
can  be  ai  oided 
Tin    tt  orm    an    19  ft.  wide  and  spat  ed  28 

c.  to  i  I       maximum  length  of  plat  form 

ft.,  I In    ..in  be  in.  reased  to  I  100  ft,     The  ml 

mum  gpai  ing  of  tracl      i     13  ft,     No  I  rainshed  or  pin 

i    i ii  .  rt .  ted   a !  yet,  as  it   would 

to  plat .    ih.  n a    li  ft,  fill,     After  this  f 

i.i    beeu  allowed  time  to  aettlt    it   i     probable  that   ill 

hi  Itei  i    will  be  built,  either  of  reinforced  ed 

crcte  oi  ral    teel  incased  in  <  oncrete, 

Tin    ..l, ill. .mi    ai.    oulj    l"  ft.  above  the  li of  tit 
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,n.  ami  this  is  the  ideal  arrangement  for  a  through 
,ii.     Where  the  waiting  room   is  on  a  higher  level 
the  tracks,  it  is  necessary  for  elevators  to  be  pro- 
1,  or  for  the   passengers  to  climb  a  flight   of  stairs 
25  ft.  in  height.    In  this  case  it  is  necessary  to  pro- 
p-ance  over  the  tracks  for  a  train,  while  at  Wich- 
only  necessary  to  provide  clearance  tinder  the 
a  man.     The  Wichita  arrangement   is  much 
tan  any  subway  arrangement  which  could  lie  pro- 
case   the   waiting   room   and   tracks   are  on  the 
In  this  case,  two  flights  of  stairs  or  inclines 
cessary. 

|Bny  of  the  older  stations  the  waiting  room  i<  long 
rrow  and  is  used  not  only  as  a  waiting  room  but 
taageway  by  passengers  going  from  the  ticket  of- 
the  baggage  room  and  to  the  other  necessary  fa- 
By  making  the  Wichita  station  100  ft.  wide  it 


ing  access  to  the  smoking,  dining  and  baggage  rooms. 
Fig.  S  i-  a  cross-section  through  the  station  concourse 
and  elevated  tracks. 

The  west  wall  of  the  concourse  is  a  retaining-wall  and 
a  portion  of  the  concourse  extends  under  the  track  plat- 
form. Both  the  retaining-wall  and  the  track  platform 
are  thoroughly  waterproofed.  An  elevator  is  provided 
for  the  baggage  room  and  two  elevators  for  the  express 
companies.  These  are  so  arranged  that  if  found  desir- 
able, the  greater  part  of  the  handling  of  the  baggage  and 
express  can  be  done  on  the  platforms  next  to  the  station, 
without  interference  with  that  portion  of  the  platforms 
used  by  passengers.  There  are  also  exits  or  subways  lead- 
ing directly  from  the  track  platforms  to  the  sidewalk 
under  the  Douglas  Ave.  subway.  These  exits  are  pro- 
vided with  turnstiles  which  permit  of  egress  only. 

The  first  building  beyond  the  passenger  station   (Fig. 


(The   ticket 

-   possible  to  secure  a.  very  convenient   arrangement. 

In'  main  waiting  room,  which  is  120x65  ft.,  is  on  the 
I  side  of  the  station  and  need  not  lie  entered  except  by 
fcengers  who  wish  to  sit  down  and  wait  for  their  (rains. 
lie  ticket  office  fronts  on  the  concourse  and  passengers 
ansa,!  all  their  business  in  this  concourse  without  going 

the  waiting  room. 

pom  :i  ceni  ral  i t  in  the  concourse,  ii  is  only  a  short 

staihe  in  the  ticket  office,  baggage  room,  telephone 
Hhs,  telegraph  office,  dining  room,  waiting  room,  news 

ami  and  the  panel  checking  room.     It   will  I n  that 

fai  ilities  are  grouped  about  the  concourse  as  a  cen- 

r  in  a   Very  convenient    manner.      Fig.  ;  is  ;,   yjew  (,f  ||,e 

iiir-e,    with    the    ticket    windows   and    waiting  r i 

oor  at  the  bit,  ami  I  be  cut  rame  to  the  platform  Bubways 
ill.    The  door  at  the  rear  i~  in  the  passage  uiv 


Union  Station  at  Wichita,  Kan. 

e   main   waiting   room.     At   the   right   is  the  entrance  to  tre- 
ad  up  to   the   train   platforms.) 

'■'<)  is  an  express  building  70x40  (i.:  next  to  this  is  a  mail 
and  express  building  165x40  ft.  At  the  ground  level 
these  have  a  trucking  space  II  It.  wide  under  the  main 
platform.  Those  buildings  are  finished  in  bush-ham- 
mered concrete  and  vitrified  brick. 

The  Douglas  A\c.  front  of  the  station  is  built  of  a 
handsome  white  stone  (Turkey-Creek  stone,  from  Pueblo, 
Colo.)  and  the  east  ami  west  elevations  are  of  terra-col  ia. 
Fig.  I  shows  the  main  front  on  Douglas  Ave.,  with  the 
bridge  carrying  the  elevated  tracks.  The  interior  of  the 
station  is  finished  in  terra-cotta.     Practically  the  entire 

west   side  of  the  concourse    is  composed   "I'   windows,  and 

the  effect  of  this  is  to  make  the  room  very  light  ami  cheer- 
ful.   The  walls  ami  ceilings  are  decorated  in  yellow  and 

blue.      The   (loot's   are  of   marble   throughout, 

The  passenger  Bubways  ami  inclines  have  marble  Moors 
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and  a  tile  wainscoting  and  are  as  light  and  attractive  as 
any  portion  of  the  building.  Platform  lights  are  pro- 
vided in  the  ceilings  of  the  subways.  The  architect  of  the 
station  is  Louis  Curtiss,  of  Kansas  City. 

Grading  and  Drainage 

The  embankment  of  the  track  elevation  is  of  sand, 
which  was  pumped  from  the  Arkansas  River  and  hauled 
in  large  railway  dump  cars  to  the  site  of  the  work.  Sand 
was  used  for  this  purpose  in  order  to  secure  a  minimum 
settlement  after  the  fill  was  completed.  On  account  of 
■the  number  of  track  platforms  opposite  the  station,  the 
settlement  which  would  have  resulted  from  making  a 
dirt  or  clay  fill  would  have  made  the  cost  of  maintaining 
the  tracks  and  platforms  very  expensive  after  the  fill 
was  completed.  The  average  settlement  of  the  sand  em- 
bankment was  between  1  and  2%. 

Special  attention  has  been  paid  to  drainage,  and  a  com- 
plete svstem  of  drain  lines  and  manholes  has  been  pro- 
vided, the  drains  connecting  with  the  city  sewer  system. 
A  6-in.  drain  with  open  joints  was  laid  along  the  track 
side  of  the  retaining-wall  to  provide  good  drainage  for  the 
footings,  and  a  similar  drain  was  put  about  3  ft.  below 
the  top  of  the  wall,  the  latter  being  laid  in  wooden 
troughs  so  as  to  prevent  settlement.  Similar  drains  were 
provided  at  the  back  of  the  abutments.  Weep  holes  were 
placed  in  the  retaining-walls  at  intervals  of  15  ft.  The 
retaining-walls  were  built  in  30-ft.  sections,  and  the 
joints  between  these  sections  were  waterproofed. 

A  blanket  of  earth  has  been  placed  along  the  slopes  of 
the  embankment  and  this  has  been  sodded  to  prevent 
wash.  Bermuda  grass  and  alfalfa  were  used  for  the  east 
slope  of  the  embankment  south  of  the  station.  The  cost 
sif  sodding  a  half-mile  of  this  slope  was  about  $300.  the 
height  of  the  fill  varying  from  2  ft.  at  one  end  to  14  ft. 
al  the  other.  On  account  of  the  danger  of  the  Bermuda 
grass  being  winter  killed,  manure  was  spread  over  the 
jlope  at  an  additional  cost  of  -$80.  A  woven-wire  fence 
i-  being  built  along  both  slopes  of  the  embankment  to 
rrl  trespassing.  This  fence  is  6  ft.  high  and  has  a 
barbed  wire  strung  along  the  top.  The  woven  wire  is  of 
a  1 1  pe  which  make-  n  difficult  for  climbers  to  secure  a 
toe-hold. 

CONSTHOCTION    1ND    PfiOGKESS 

Practical^  the  entire  work  was  let  by  contract.  The 
T  Building  Co.,  of  Fori  Worth,  Tex.,  had  the  eon 
ion  .if  the  retaining-walls,  the  subways,  the  Kellogg 
Si.  viaducrl  and  other  concrete  work.  Kilpatrick  Bros., 
of  Beatrice,  Neb.,  had  the  grading  and  track  laving.  The 
,:  a  oi  tated  buildings  were  built  by  the  Dieter 
&   Weo/.  I   Construction   Co.,  of   Wichita.     The  work   i- 

finished,  the  i  onBtrui  bion   worl    ha   in 

pied  oi,l\  about    18  m h  -     Before  the  contracts  were 

I,. I,  practically  every  detail   "a-  considered   and  covered 

by  plan    and     pi  o  i1   w ible  to  let  the 

,  ontrai  I  and  carry  on  the  various  por- 
tion   of  the  work    imultaneot 

The  driving  of  61 ret 

tainin  |  rlo  daj  .  there  I a 

1 1,   pilei  along  the  walle  for  a  distant  e  of  rum  ft. 

■|  .  d  about  3  ft.  apart,  the  minimum 

10   m.  p,   to  c.     In   connci  te.ii    « ith   the 

„f  ti  r  this  wa    filled  the  track  was 


thrown  to  the  west  until  the  embankment  was  coi 
pleted.  The  sand  for  this  fill  was  pumped  into  the  dun 
cars  by  two  local  concerns;  the  Kansas  Construction  C 
and  the  Orient  Sand  &  Cement  Co.  One  8-in.  and  ti 
LO-in.  pumps  were  i\^vi\  in  this  work,  and  a  maximum 
■  1000  yd.  per  day  was  pumped.  A  total  of  50,000  yd.  w 
pumped  in  dune. 

Tracklaying  was  started  Oct.  1,  and  is  practically  cor 
pleted.  About  20,000  yd.  of  stone  ballast  have  been  lai 
About  210.000  yd.  of  concrete  have  been  used  in  the  v 
rious  structures. 

The  work  is  being  constructed  on  the  right-of-wa 
the  greater  part  of  which  was  purchased  from  the  San 
Fe  Ry.,  and  it  was  necessary  to  carry  on  the  work  wil 
a  minimum  of  interference  with  this  railway's  traffi 
At  the  time  the  retaining-walls  were  started,  this  trail 
was  thrown  to  the  extreme  west  side  of  the  right-of-wi 
and  a  temporary  main  line  constructed  north  from  Don 
las  Ave.  This  allowed  the  retaining-walls  and  a  great 
part  of  the  subways  to  be  completed  without  any  inte 
ference  with  the  main-line  business.  In  October,  tl 
Santa  Fe  Ry.  traffic  was  transferred  to  the  elevati 
tracks,  and  the  railway  was  provided  with  temporal 
quarters  on  the  second  floor  of  the  station.  This  allow, 
the  old  Santa  Fe  station  and  express  buildings  to  be  toi 
down,  so  that  the  concrete  work  and  grading  just  sout 
of  Douglas  Ave.  could  be  completed. 

Engineers 

The  writer  has  been  in  charge  of  the  entire  work  sim 
the  organization  of  the  terminal  company,  reporting 
a  hoard  of  engineers,  of  which  C.  F.  \V.  Felt,  Chief  Ei 
gineer  of  the  Santa  Fe  System,  was  chairman.  Tl 
representatives  on  this  board  of  engineers  of  the  othi 
railway  companies  were  J.  M.  Brown,  Engineer  of  Mai 
tenanee-otVWay  of  the  Rock  Island;  M.  ('.  Byers,  Chii 
Engineer  of  Operation  of  the  Frisco  (  who  was  suceeede 
by  V.  K.  Hendricks,  Assistant  Chief  Rnginecr)  ;  and  W 
\V.  Colpitis,  Chief  Engineer  of  the  Orient  Ry.   (who  m 

later  slice led   by  IT.  Holmes). 

\    Classification    of    Maintenancr-of-Way    Expenses   is   pre1 

imis.-.I    by   the   Committee   on    R mis   and    Accounts   in    its   n 

port    presented   at    the   annual    meeting   of   the   America) 
way    Engineering    Association.      This    is    a    subdivision    of   ai 
count    No.    fi    ("roadway    and    track")    in    the    Interstate    COB 
merce    Commission    clnssiflcatlon    of    operating    expense 
includes    ten     items,     as     fellows:       1,     Track     maintenance 
applying  track   materials;  ::.  cutting   weeds  ana   general   clew 
ing;    4,   ditching   and    hank    widening;    5,   changing    grades  ar 
alignment;    6,    ftocd    damage;    7,   bank    protection;    S,    tilling;   1 
othei    cai      of  roadwaj    and   track;   10,   work-train  service.     Thl 
subdivision  is  design,  d  to  enable  the  officer  in  charge  to  dotal 
mine   the   efficiency   of  the   section    gangs,   to  analyze  expensi 
and  to  effect  economies. 

$ 

i  oontj     Bridge    Building    In    \.»v   Jerse}    In    18.141 
paper,    yellow    with    age,    which     Illustrates     the     method     0 

letting    tract      foi     brld    e   construction   and    repairs   In   Nei 

i,,  ej  so  years  ago,  Is  sent  to  us  b>  n  <:  Moulton,  ol  Bit 
.  .,.  Meyer  Ji  .  S  Co.,  1  I  Wall  Si  .  New  York  Cltj  It  appeal 
to  ha  vi  be.  n  th<  pi  ui  tl<  •  In  N.  w  .lerscj  ul  that  i  Imi  to  otl 
togethei  thi  Beleetmen  and  various  carpectcrs  al  the  slti  0 
the  bi  Idge  to  be  •  onsl  •  acted  oi  repaired  unj  lo  a  net  Ion  01 
the  |ob  to  thi  lov  ei  i  hlddei  A  verbal  I  in  tran  crlpl  ol  tfcl 
ild   tlci    '      i     followi 

Hem  i  ■■    ii  

II  Notified    In    111 n.  .11'. 

on    Sait-r«la\    the    1 8th    Da;     ul     Uigu    i    llrsl     il     I    oClni  i 

Da      foi    thi     pui  i I    \  '■  w  in;      n  d    hi  Hoc-,    the    repairs 

two    Hi  i.i i he    one   al    Beats  oi    Totk  n    n 

Thomas    Martin's    Hon  u     Vci  •>       i  he    Musci 

to    sell    one    small    New     r 

ust   Bth   1884 


i    the    other   N«>n 

i  i reek,   an. 

John    Stephens   I. 

ei,,,   i.    Bit.  i  •  n,  •  >\  i  .    Sseer  ..f  thi    Roil 


March  26,  1914 
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A  Series  of  Thbee  Related  Papers,  with  Diagrams.     Ill — Reinforced  Concrete 
By  Charles  A.  Gilchrist* 


SYNOPSIS — Discusses    concrete    reinforcement    in    the 
ight  of  the  theory  of  trajectories  of  principal  stress.     A 
leaxgn  embodying  this  theory  is  shown;  the  structure  is 
ing  built. 

The   idea   of   principal    stresses   and    their   trajectories 

sts  a  natural  theory  for  reinforced  concrete. 
It  is  the  usual  idea  that  the  trajectories  for  the  homo- 
is   beam    are    perhaps    the    ideal    criterion   for   the 
placing  of  steel   in  a   reinforced-concrete  beam,  but  the 
'thought  never  seems  to  be  followed  up,  because  the  intro- 
luetion  of  steel  alters  the  elastic  conditions  which  de- 
termine  the   trajectories    themselves,    thus    presenting   a 
mi   whose   answer   is   involved    in   the   premise  and 
solution  on  reasonably  strict  lines  presents  almost 
nsuperable   difficulties.      But   the    mathematical    insolu- 
bility of  this  problem  does   not    vitiate  the  theory.    The 
idea  that  steel  rods  should  follow  the  final  lines  of  prin- 
cipal stress  is  the  only  comprehensive  theory  we  have  as 
•  for  designing  reinforcement.    If  we  cannot  deter- 
mine rigidly  what   distribution  of  steel    will  conform  to 
these   final  directions  of   principal    stress,  then  we   must 
determine    it    approximately.      The    homogeneous    beam 
inii-t    be  our   initial    solution   upon   which   to  graft   such 
modifications  as  are  possible. 

General   directions   of   principal   stress   can   usually   be 
apprehended   without    any   computations,   and   the   effect 
of  the  presence  or  absence  of  steel  can  usually  be  con- 
I  as  a   mere  "perturbation"  from  these  general  di- 
■  3.     As  an  instance,  take  the  beam.     We  know  that 
steel  as  ordinarily  introduced   will  raise  the  neutral  axis, 
causing  somewhat    greater  curvature   in   the   trajectories 
le  top  than  near  the  bottom.      But  this  "perturba- 
tvill  not  alter  the  general  "flow"  in  long  curves  eon- 
lownward   for  tension  and  convex  upward  for  com- 
pression.     If  the  still    is  made  to   follow  these  curves  in 
only  a  general  way,  its  direction  cannot  be  far  from  the 
actual  direction  of  principal  stress. 

The  ideal  reinforced  body  is  a  solid  matrix  in  every 
part  of  which  are  embedded  infinitely  small  steel  fibers 
ni  such  a  way  that  their  direction  ami  "ratio  of  ctoss- 
lection"  at  any  point  is  a  continuous  function  of  the  co- 
ordinate.- of  the  point,  there  being  no  angles,  intersec- 
tions, or  abrupt  changes  of  am  kind.  Insofar  as  the  fibers 
Ire  infinitesimal,  such  a  mass  may  be  regarded  as  homo- 
geneous, provided  the  ratio  of  steel  to  matrix  is  constant 
throughout.  Insofar  as  the  elasticities  of  the  two  ma- 
are  different  the  composite  is  not  isotropic. 
Bj  the  "ratio  of  cross-section"  or  "ratio  of  steel"  in 
inch  a  l»'d\   is  meant  the  limit  of  the  ratio  of  steel  area 

to    ' ,  tional  area  as  Ihe  sectional  area  I n<  -  indefinitely 

nnall.  For  am  point  this  ratio  would  be  the  same 
whether  the  sectional  plane  were  tal.cn  perpendii  nlar  to 
the  fibers  or  im  lined,  and  it  would  also  be  the  same  as  the 
fatio  of  volume.  It  si Id  be  observed  thai  the  con- 
tinuity of  the  fibers  is  a  matter  of  no  consequem  e,  and 

'Designing    i D I |    |    ,    i    ., .  ion,    Manila,    P    I 


the  steel  ratio  may  vary  by  a  change  of  section  in  the 
tihers,  by  a  gradual  introduction  of  new  fibers,  by  a  con 
vergence  of  fibers  or  by  all  three  methods  together.  The 
question  of  bond  docs  not  arise,  because  the  bonding  sur 
face  becomes  infinitely  great  when  the  libers  are  infinitely 
small. 

In  a  stressed  body  reinforced  in  this  ideal  way  we  mav 
deal  with  the  stresses  at  any  point  as  though  the  bodv 
were  homogeneous:  for,  the  laws  of  the  variation  of  strcs 
at  a  point  will  apply  if  we  interpret  unit-stress  to  mean 
the  limit  of  the  ratio  of  combined  steel  and  matrix  stress 
to  area,  as  the  area  approaches  zero.  Even  though  the 
steel  ratio  is  not  constant,  and  even  though  we  make  no 
condition  that  the  fibers  shall  conform  with  the  direction 
of  principal  stress,  there  will  be  everywhere  two  directions 
of  principal  stress  whose  distribution  may  lie  indicate1 
by  a  system  of  trajectories. 

For  purposes  of  practical  design  it  must  be  our  ob- 
ject to  make  the  steel  conform  as  nearly  as  possible  wit1. 
the  direction  of  principal  tension  that  exists  with  the 
steel  present.  Concrete  is  to  be  assumed  absolutely  with- 
out tensile  resistance,  and  the  principal  stresses  are  as- 
sumed everywhere  of  opposite  sign.  The  steel  fibers  are 
to  be  considered  as  finite  in  number  and  size  but  still 
sufficiently  small    to  allow  us  to  regard  the  mass  as  ap- 


Fig.  i  I',  t,  3 

I'm.  7.  Stress  Relation  of  Reinforcing  Rods  and  Elemen- 
tary Concrete  stints.  Fig.  S  Shearing  Stress  in  Reinforcing 
Rod. 

proximating  the  ideal  constitution.  Under  these  con- 
ditions tin1  action  between  steel  and  concrete  will  be 
as  described  in  the  following. 

Pig.  7  illustrates  the  action.  V7e  refer  only  to  the 
stresses   parallel   to  a  given   plane. 

The  stress  in  the  steel  may  be  regarded  as  direct  ten- 
sion in  the  dire  tion  of  its  length,  which  -through  elong- 
ation in  the  sled  and  lack  of  tensile  resistance  in  the  con- 
crete separates  the  concrete  into  innumerable  short 
struts  extending  straight  from  bar  to  bar.  The  side-  of 
thes,.  slruls  being  free  surfaces,  the  stress  in  the  strut- 
must  he  purely  linear  also.  i.e..  direci  compression.  Thus, 
i  he  -i  ress  m  both  steel  and  i  on,  rete  is  direct,  not  com 
pound  (the  compressive  -tiv-s  transmitted  laterally 
through  the  rods  is  neglected,  since  it   is  very  small  in 

'  iSOn     »  ith     the     ma  |0r     tensile    stress  ). 

The  slight  change  in  the  direction  of  the  compression 

at  each  rod  takes  the  plate  of  the  ounatiiro  in  infinitely 
dose  spa,  jn'j  of  the  rods;  the  short   struts  may  be  looked 

upon  as  chord*  of  tb mpression  trajectories.    Sucl 

ing  the  case   the  s(n,ls  make  approximately  equal   angles 
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on  opposite  sides  of  the  rods.  It  will  now  be  apparent 
thai  increments  to  either  principal  stress  are  made  pos- 
sible only  by  the  curvature  of  the  other. 

A  pair  of  struts  on  opposite  sides  of  a  rod  is  like  the 
two  links  of  a  toggle  whose  resultant  pressure  is  the  in- 
crement or  difference  in  the  steel  tension  on  either  side 
of  the  struts.  Or,  we  may  consider  this  increment  as  the 
sum  of  two  equal  shears  which  act  through  the  bond  at 
the  surface  of  the  rod.  This  bond  surface  considered  as 
a  plane  section  of  the  strut  will  have  a  shearing  stress 
upon  it  because  it  is  not  perpendicular  to  the  strut.  This 
shear  is  the  combined  shear  inherent  on  sloping  planes 
in  all  direct  stress  members;  it  must  not  be  confused  with 
simple  shear  or  so-called  "shearing  planes"  which  pertain 
only  to  a  compound  state  of  stress.  In  the  space  between 
the  rods  in  a  direction  perpendicular  to  the  figure,  the 
concrete  struts  must  be  considered  as  abutting  against 
each  other  at  the  same  slight  angle,  and  their  resultant 
toggle  action  is  transmitted  to  the  steel  through  the  bond 
on  the  other  two  of  the  four  sides  of  the  rod.  The  sec- 
ondary lateral  stresses  here  involved  are  only  increments 
transmitted  very  short  distances  and  may  be  neglected. 


substantiating  what  has  been  said  of  the  "proper"  acH 
between  the  two  materials." 

Fig.  S  represents  a  portion  of  an  embedded  square  hi 
Shearing  stresses  on  transverse  planes  of  litis  bar  can 
developed  only  when  "overturning"  of  the  bar  is  resist',, 
by  the  bond  on  its  sides.  Clearly,  if  the  bar  were  in 
greased  hole  it  could  in  no  wise  assist  in  resisting  ar 
tendency  of  the  concrete  to  shear  over  on  planes  as  in 
i  ated  by  the  series  of  parallel  lines. 

Considering  the  equilibrium  of  the  external  forces  a<i 
ing  on  the  thin  section  of  the  liar,  having  a  thickness  a 
we  have  the  moment  of  the  shear  couple  .st'-i/.r,  opposi 
by  the  resisting  moment  of  the  bond.  This  is  applied  < 
a  strip  dx,  extending  around  on  the  four  sides  of  tl 
liar  with  the  neutral  point  at  0.  Call  h  the  unit  hon 
and  equating  moments: 

st2dx  =  (2  tdx)  V>  ib  +  (2  tdx)  j  |  tb 

Since  the  shearing  strength  of  steel  is  about  150  tinul 
the  adhesive  strength  between  steel  and  concrete,  it  fo 
lows  from  the  above  equation  that  only  '/,,„,  of  til 
shearing  strength  of  steel  may  be  utilized  to  resist  tranl 


-c  ?4"  i 


Fig.  '».    Beam   foh   [loj 

(Beams   are    perpendicular   to  wat 

The  curvature  of  the  steel  bars  provides  an  increment 
in  compression  for  a  double  reason.  In  addition  to  an 
incremenl  from  causes  similar  to  those  jusl  discussed, 
ii  incremenl  due  the  reduction  in  sectional 
msi  es.  Thus,  ill  being  les>  than 
ah.  tie'  unit-pressure  upon  ii  is  greater  than  upon  ,//<. 
even  though  there  were  no  increment  from  the  rod  ah. 
Bui  observe  thai  cd  musl  equal  nl>  it  the  rods  are  straight 
Hence:  either  principal  stress  is  constant  if  ' 

If  it   were  literally   true  that   concrete  offered   no  ten- 
ure" of  the  action  be 
tween   the  two  materials  would  l»    the  only  possible  ac 

t  en.     [h  such  a  ca8(  cture  Id  be  con  idered 

in  equilibrium  of  an  un  table    ort,  and  the  slightest  di 

ild   utterly  destroy   it.   for  a  substance 
without   ten  ■  ithoul   i  ohesion  and  as  a 

llile.        Poll     if    we 

■•  tor  action  such  lesci  ibed,  all  thi 

culnbli  inted   for,  and 

,H   fulfill  a 

"II. 

ff  tl                           follow  a  piiii  ,  n  there 

I  h<   rod    oh  mdic 

ulnr  to  their  lengl        U       no  i    to  bi     hown  thai  Buch 

n i   negligible  i 


in    il     \  \  ,    \  i:\\     PkOJ  EOT 
erfront,   .-in. I    spaced    l»    ft,   .•    to  <\1 

verse  shear  in  embedded  bars,  and  this  is  scarcely  bettep 
than     if    the    plate    of    the    steel     were    occupied     liv    i  on 

crete. 

The  foregoing  is  affected  somewhat  by  the  shape  of  tin 
cross-section  of  the  rod,  but   not  enough  to  alter  the  gen-i 
era!  conclusion  that   the  shearing  resistance  of  the  steel| 
is  altogether   negligible.     Tins  conclusion    is   unaffected 

ii\    t  he  size  of  the  rods. 

It    may    I bjected    that    the   couple   st*dx    may   be 

neutralized  by  bending  couples  in  the  rod.  Such  a  neu- 
tralizing couple  may  exisl  only  as  the  increment  in  each 
-trip  of  a  constantly  increasing  bending  moment;  hid 
that  such  bending  moments  accrue  over  any  appreciable 
lengths  is  hardly  conceivable  for  an  embedded  rod.  That 
such  independenl  bending  action  in  the  liars  play-  no 
pari  in  reinforcing  ie  Further  evident  when  we  consider 
that  allowable  -hearing  stresses  in  the  steel  will  develop 
the  allowable  bending  stresses  on  a  length  of  arm  about 
■  thud  tb,.  depth  of  the  bar. 

i  i"    0    hov    ,i  reinforced  beam  thai  is  designed  with 

i v  i  haii   ii  nal   regai  d  to  the  underlj  ing  theory  ol   re 

-J  coni  rete,  and  ye\  N  involves  no  sai  rifice  to  any 
prat  to  al  i  no  n|,  i.M  ion.  The  strut  turc  of  «  hich  thia 
beam  is  a  part  ie  a  quay  now  being  built  along  the  river 
fronl  ai  I  loll,,.  P.  I,     it  tvat  ,l,'  i 1  by  the  w  riter  under 

•flpi      i  ■■   'i  ,      i       ■  on,  roti      o.i  Com tton,"  p    i  It 
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e  approval  of  K.  S.  Heck,  the  Chief  of  the  Division  of 
!,rt  Works.    The  beams  rest  on  a  shallow  wall  at  the  in- 

ore  end,  and  at  the  outer  end  they  rest  on  reinforeed- 
iiierete  columns  placed  over  pile  clusters. 

The  amount  of  steel  in  the  beam  was  made  such  as 
take  all  the  diagonal  tension  along  the  neutral  axis 


■l'°Sfimfa 


cally  denies  that  stirrups  take  part  in  bearing  the  pri- 
mary stresses  of  a  beam.  It  does  not  deny  that  stirrups 
bear  secondary  stresses,  or  that  the  beam  is  stronger  with 
than  without  them — it  would  be  impossible  to  put  stee. 
into  a  beam  in  any  position  without  making  the  beam 
the  stronger  for  it.     A  stirrup  is  understood  to  be  a  ver- 


sa I  Sfae 

7,li"%Bars 


Effec  Depths'     Breadth  30" 


Z7* Nominal  Maximum  Span  - 

,]'°Stimfs .-/I'Sbp 


tx 


Fig.  10.    Quay  Beams  at  Cebu  axd  Iloilo.    Old  Project 


over  supports.     The  depth  of  beam  was  then  taken 

utilize  just  ibis  amount  of  steel  in  resisting  horizontal 

ii-ion  at  the  center  section.     This  gives  a  beam  without 

is  and  with  graded  flow  of  stress  throughout. 

The  design   is  an  extension   of  the  bent-up   bar  idea, 

.'hh    the    curves    much    longer    and    the    bars    relatively 

mailer  and  more  numerous  than  usual.     The  curves  are 

II  circular  ares  of  the  same  radius  and  (with  few  excep- 

I   of  the  same  length  of  arc.  thus  being  very  simple 

ify.     The  radius  was  taken  to  make  the  bars  pass 

utral  axis  at   approximately  45°.  and  no  attempt 

ade  to  turn   them  up  to  90°   at  the  top  as  would 

ic  their  strictly  correct  position.     Owing  to  the  fact  that 

beams  are  large,  and  never  by  any  chance  subject 

erse   moments,   the  opportunity   for  such   a   layout 

-   10(1. 

The  beams  shown  in  Fig.  10  are  from  existing  struc- 
tures, also  from  designs  prepared  by  the  writer.  They  are 
introduced  here  as  illustrating  types  over  which  the  beam 
of  Fig.  9  i-  an  improvement  for  practical  as  well  as  theo- 
retical reasons.  The  main  improvement  is.  of  course,  the 
more  rational  distribution  of  stress,  approximating  more 
nearh  a  condition  of  pure  linear  stress  in  each  material. 
but  there  i-  al-o  a  considerable  economy  in  the  relative 
■mounts  of  steel  used : 

AMOUNT  OF  STEEL   IN   THREE  TYPES  OF  QUAY   BEAM 

(Cu.in.  steel   per  cu.ft.   beam  per  1%    center  reinforcement) 

Hoi Id  i     31.2 

21    1 

Hollo     I  new  i     16.0 

These  figures  represent   the  relative  economy  in  steel  dis- 
tribution, -nice  the}   arc  corrected   to  the  -aim    per  cent. 
central   section.      Inasmuch  as  the  three  projects 
involve   from    l.'JO   to    I  Mi   beams  each,   such   a   saving  of 
as  worth  considering. 

The  new  Iloilo  project   requires  somewhat  smaller  bars 

than   usual,  making   it    possible   to  specify   hut   c si/c  of 

bar    lor   the   whole   -tincture,   slab   and    column-    imluded. 
work   on   ibis  qua}    has   not    yel    progressed    beyond   the 

-ub-ii  uchirc    - -t  -  of  netting  up  the  steel  are  not  \et  in 

hand,  Imt   it   i-  though!  the}   will  be  less  than  usual.  The 
rod-  ;n.    to  bi    hi  ni  cold  in  a  small  roll  operated  h\   a  hand 
Tic      mallei    rods   not   only  give  a   more  graded 
distribution  of    tic--,  hut   lor  the  stame  amount  oi 
thev  have  a  greater  bonding  surface.     Four  ;:,  in.  rod? 

pave  tin   sal ectional  area  a-  one  i '  ■_.  in.  rod.  but  they 

have  I h  ii  c  the  bonding  -nil' 

The  theorj   of  reinforcing  herein   presented  emphati- 


tieal  or  sloping  bar  meeting  or  looping  around  the  hori- 
zontal steel  but  not  continuous  with  it.  It  is  believed  that 
the  efficiency  of  the  stirrup  as  an  element  of  design  has 
been  over-estimated  because  of  the  prevalent  habit  of 
thought  which  looks  upon  horizontal  stress  as  one  thing 
and  upon  web  stress  as  another  thing.  This  habit  is  nat- 
ural, since  we  must  always  begin  our  analysis  of  stress 
with  the  stresses  on  horizontal  and  vertical  planes.  But 
as  a  matter  of  fact  the  principal  stresses  are  nowhere 
either  horizontal  or  vertical  within  the  mass  of  a  beam. 
A  glance  at  any  plan  of  stress  trajectories  will  show 
no  mark  or  favor  between  horizontal  and  diagonal  ten- 
sion and  will  exhibit  above  all.  continuity,  curvature  and 
gradual  transition  everywhere. 

Beams  may  be  designed,  and  well  designed,  on  the  basis 

of  an  embedded 
truss,  but  such 
design  is  not 
along  the  line  of 
any  unified  theory 
of  reinforced  con- 
crete, and  an  at- 
tempt to  make  it 
conform  to  such 
a  theory  only 
leads  to  confu- 
sion. 

The  only  ex 
planation  of  ver- 
tical stirrups  i.-  their  action  as  members  of  a  Howe  truss, 
as  in  Fig.  ]|.  Without  sonic  trus--|ike  connection  at  >. 
there  can  be  no  resolution  of  the  push  in  .1  into  a  pull 
in  />'  and  0,  without  throwing  the  concrete  into  ten-ion 
"ii  the'  lines  .//-.  Nothing  can  be  dearer  than  thai  B 
and  C  should  be  connected  by  a  continuous  curve  around 

U '!'!   of   -trul     I.  ami   when   we  consider  that    a    lccliic 

■     the  lotal  i  rose  sei  tion  of  ( '  toward  the  left  is  pre- 
ciselj  whal  is  wanted,  such  an  arrangement  is  most  con- 

I  I  in  IULr. 

Stirrups    fail    to    perform    a    primary    function    not    be- 
cause they  arc  vertical,  but  because  they  are  discontinuous 

«iih  the-  horizontal  steel.     An  excellent  discussion  of  tin 
of    -tirrups.    in    the    light    of    both    practical    tc-l- 
SJld   theory,   is   to   be    found    in    Chapter    X    of   "Com 

Construction,"  b}  Bmil  Morseh.    But  the  discussion 
i-  a  difficull  one,  -nice  it    i-  the  demonstration  of  an 

"unideal"  arrange. nt.  ami  the  conclusions  must   a 

sank    I.,'  of  an   urn  cm  in.  ing  nature. 


FlG.   1  1.    IIi>«  '  -Ti.i  SS  Action   .>r 
l.ri  n  FOBCED-CoN<  Kin:    BEAM 

with   Vertical  Stirrups 
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^mi  ILJiFMinic 


By  T.  Chalkley  Hatton* 


SYNOPSIS— The  flatness  of  the  site  of  Atlantic  City  and 
the  slight  elevation  above  salt  water  of  the  island  on 
which  Hie  city  is  located  presented  a  surface-drainage 
prob'lem  which  was  met  by  constructing  a  wide  and  shal- 
low reinforced-concrete  main  drainage  cond nil  lengthwise 
of  lite  city.  The  conduit  slopes  each  way  from  tin-  mid- 
dle to  the  outlets. 

■*: 
Atlantic  City  is  located  upon  the  eastern  half  of  Als- 
ton Island  which  is  surrounded  by  the  Atlantic  Ocean  on 
the  south  and  the  Beach  Thorofare  and  Abseeon  Inlet 
on  the  east,  north* and  west  (Fig.  1).  The  Beach  Thoro- 
fare is  a  very  crooked  stream  with  its  western  outlet  into 
the  ocean  at  Longport  and  its  eastern  outlet  into  Abseeon 
Inlet,  which  is  a  bay  connected  with  the  ocean.  The  tide, 
which  has  a  mean  range  of  4  ft.,  causes  a  current  in  both 
directions  in  the  Thorofare  which,  at  certain  points  near 


inal  limits  of  the  marsh,  which  is  about  at  Baltic  A' 
the  surface  gradually  falls  to  an  elevation  of  from  ' 
to  •">  ft.  above  mean  high  tide.  North  of  Baltic  Ave. 
lauds  already  occupied  by  streets  and  dwellings  have 
tilled  to  an  elevation  of  about  4  ft.  above  mean  higl 

For  the  purpose  of  carrying  off  the  storm  water 
the  street  surfaces  in  the  territory  described,  the  city  h 
from  time  to  time,  built  shallow  woodeu  drains  ijH 
the  highways  to  the  Thorofare,  Abseeon  Inlet  and  to  t| 
surface  of  the  marsh.  As  the-  surface  of  the  marsh  H 
raised  from  year  to  year  to  provide  for  street  extensio 
and  building  sites  the  ends  of  these  trenches  were  coven| 
over  and  abandoned,  thus  affording  no  outlet  for  til 
Sturm  water  except  as  it  might  reach  the  surface  of  tl] 
marsh  from  the  street  gutters. 

The  situation  becoming  almost  unendurable  by  re; 
of  the  flooding  of  Baltic  Ave.,  which  has  the  lowest 


Fio.  i.   Location  or  Maik  Drainage  Conduit.  Atlantic  City.  X.  .T. 


the  city  proper,   <-  bo  narrow,   Eor  the  volume  of  water 
■i  through  it  daily,  thai  the  velocity  of  Bow  during 
ebb  tide  reaches  a  maximum  of  oC.  miles  per  hour. 

I1"'  width  of  the  island   north  ami   south   runs   from 

three-quarters  of  a   mile  at   Albany  Ave.  to  nearl]    four 

miles  at  a  point  about  midwa]   oi   the  map,  win.  1 1  shows 

lortion  of  the  island  known  a-  Atlantic  City  proper. 

'  i'  t.  which  i-  now  a  part  of  tin   municipality, 

join-  on  the  west. 

rfi i    Atlantic  City  range-  from    ''  \ 

i"  0  ft.  above  mean  high  tide.    The  general  elevation  ■ 
the  marsh  land  to  the  north  of  the  city  is  aboul  6  in. 
tidi      Ea  t  and    ■  e  I  th     ui  fai  e  of  the 

1  i     epi    thai   knucl  h     of  al 1 

6   in.                                                  |],    majority  of   thi 
in    WO  ft.  long  in  thai  clirei  Hon      M 

1000  ft,  north  of  tl  9  ft.  above  mean 

tide  continue     through   the  larger   portion   of  the 

to  ih i" 

■  ill.-.-.    WlM 


vation  of  any  streel    in   the  city  running  east  and  wed 
the  city  council  employed    F.    Kuichling  to  consult   with 
John  \V.  Hackney,  city  engineer,  and  make  recommenda- 
tions for  solving  the  drainage  problem. 

These  gentlemen  proposed  (he  building  of  either  an 
open  or  closed  concrete  conduit  in  Hroxel  Ave.,  which  is 
in  avenue  running  east  and  west  midway  between  Medi- 
terranean and  Adriatic  avenues.  The  conduit  was  to  he 
a  tidewater  outfall  with  i end  lerniiiniling  at  Gard- 
ner's Basin,  an  artificial  spin-  of  Vbseeon  Inlet,  and  the 
other  end  at  the  Thorofare  near  the  railwa\  crossing 
(Fig.   I),      It   was  designed   to  secure  a  regular  discharge 

ol   i tents  with  every  ebb  mid  tl I  tide,  and  to  havfl 

,i  uniform  width  of  9  ft.  throughout  so  as  to  prevent  de- 
posits.   The  invert   was  to  ho  built  so  as  to  provide  for  a 
depth  of  0  ft.  al  high  tide  midway   between  thi'  two  end 
and  a  fall  of  :;  l'l.  m  either  direction  In  the  end    of  the 
canal      M'  a  closed  conduit  were  built  il  was  to  he  l  Mo 

ft .    wide,   of    li"i    e   li'"'     ei  I  ion 

Caiieic  ,\  Mi  lings,  of  \eu  York  City,  were  subse- 
quent h   '  ii  ■■  '  ■■ '    hi    i  he  eil  \   a    consul  I architect     to 
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e  city  engineer  to  prepare  plans  for  a  "city  beautiful." 
ey  proposed  an  open  drainage  canal,  atxabout  the  same 
'cation,  but  of  a  much  greater  width  and  with  many 
attires  of  embellishment  designed  to  make  it  one  of  the 
tractive  places  of  the  resort.  Owing  to  the  great  cost 
carrying  out  the  most  excellently  prepared  plans  of 
se  architects  the  plans  were  unfortunately  never 
lopted.  In  1909  the  writer  was  engaged  to  consult  with 
lie  city  engineer  in  the  preparation  of  plans  for  com- 
letely  underdraining  the  city,  including  the  Chelsea  dis- 
He  was  instructed  to  design  a  covered  main  drain- 
ge  conduit  to  be  located  in  Baltic  Ave.,  if  such  location 
as  found  feasible. 

The  design  of  the  main  drainage  conduit  was  largely 
ased  upon  the  result  of  the  studies  made  by  Kuichling 
nd  Hackney  in  1903,  except  that  the  writer  used  a 
Betel  rate  of  rainfall  in  determining  the  size  of  the 
oiiduit.  The  idea  of  having  a  tidewater  conduit  was 
filtered  to  as  was  the  general  elevation  of  the  flow 
ine. 

After  determining  the    volume  of  storm  water  which 
|vould  reach  the  conduit  at  the  various  streets  intersected. 


but  too  shallow-  to  permit  tin*  lateral  drains  to  be  built 
above  them.  To  build  under  them  was  the  only  practical 
location  and  this  required  an  average  elevation  of  flow 
line  of  lateral  at  the  main  conduit  of  — 1,  or  5  ft,  below- 
mean  high  tide. 

With  air  assumed  maximum  rate  of  rainfall  of  2.7o  in. 
per  hour.  60??  running  off  within  the  hour  in  which  it 
fell,  with  the  conditions  as  above  described  and  using  the 
formula 

Q  =  cri  '<r, 
it  was  determine,!  to  use  a  conduit  InU,  ft.  wide,  with  a 
uniform  cross-section  of  15.75  sq.ft.  above  the  level  of 
mean  high  tide.  It  was  estimated  that  the  accumulated 
rise  of  the  water  in  a  conduit  of  the  above  width  when 
the  tide  was  high  would  be  about  (i  in. 

The  length  of  the  conduit  is  about  9700  ft.,  and 
at  midway  the  now  line  is  6  ft.  below  mean  high 
tide.  The  two  ends  are  about  !i  ft.  below  mean  high 
tide,  which  gives  a  grade  to  the  flow  line  of  0.6  ft.  per 
1000  in  both  directions  from  the  middle  distance  of  the 
conduit. 
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and  assuming  thai  the  maximum  n ft  from  the  drain- 
age ana  of  S35  acre-  would  bave  to  be  provided  for  dur- 

ligh    tide,   the   problem   was.   first,  to   provide  ample 

eetion  in  the  conduil  above  the  level  of  mean  high 

tide  to  earn    the  differing  volumes  of  water  discharged 

into  n  at  the  intersecting  streets  without   unduly  raising 

the  hydraulic  gradienl   of  the  conduit.     An   increase  of 

elevation  in  the  surface  slope  of  the  c luil  meant  a  de 

in    the    liyilraulii    gradient    of   each    lateral    drain 

in  d  in  earn   the  water  to  the*  conduit   from  the  in- 
tersecting  streets,  ami   as   this  gradient,   in    main 
Was  at    best   one   fool    to  the  thousand   feet,  every   inch 
gained   meanl    decreased    size   of   lateral   drains   and    in 

ed  velocity  of  How  therein. 
Second,  the  depth  of  the  invert  of  the  conduit   below 
the  surface  of    Baltii     \\, .   musl    be  Buch   that    the   lal 
ernl  dram-  in  the  intersectii  ould  be  discharged 

Into  it.    These  intersecting  Btreets  were  well   filled  with 
water.   •-!-.   sewer  ami   hoi  water   beating   pipe-,  electri 

onduits  ami  bouse-service  pipes  at   various  depths, 


Pig.  ".'.    Profile  and  Details  of  Atlantic  City 
Drainage   Conduit 

Fig.  1  shows  the  location  of  the  conduit  as  built,  and 
Pig.  2  shows  its  profile.  The  roof  was  built  level  through- 
out the  length  id'  the  conduit,  its  inside  elevation  being 
I1-  ft.  above  mean  high  tide.  Fig.  2  also  show-  the  aver- 
age cross-section  of  the  conduit  and  the  cross-section  at 
the  two  ends  where,  for  a  distance  of  inn  ft.,  the  con- 
duit was  widened  to  I  •">  ft.  lor  the  purpose  of  creating  a 
precipitation  basin  at  cadi  end.  due  to  the  decreased  ve- 
locity of  flow.  The  object  of  this  basin  was  to  reduce  to 
a  minimum  the  deposits  of  solids  in  Gardner's  Basin  and 
the  Thorofare. 

The    invert    of   the   conduit    wa-    reinforced    throughout 

with  '/.-in.  cold-twisted  steel  bars,  -paced  15  in.  c.  to  c. 
The  side  of  ill,'  conduit  ne\i  lo  the  sieam-rail way  track 
was  reinforced  with  bars  of  the  same  spacing.  Where 
the  c Inn  here  the  entire  "eight  of  track  both  side- 
were  also  reinforced   in  the  same  way. 

Between  blocks  the  roof  ".is  supported  by  30-lb.  steel 
[-beams,  3  ft.  9  in.  c.  to  c.  Under  street  intersections 
the  l-heam-  were  increased  to  10  lb.  and  under  railway 
tracks  the  l-heam-  were  10  lb.  to  the  foot,  -paced  10-in. 
center-.  Between  the  I-beams  the  rooi  was  formed  of 
ph on,  rete,  12  in,  thick  throughout. 

Special   care   wa-   taken    to   gel    all   steel    well    surrounded 

h\  concrete  so  as  to  uullifj  the  corroding  action  of  the 
-ah   water  passing   through   the  i  onduit. 

The    entire    conduit    was    supported     upon    a    pile    and 

timber  foundation.  Under  the  normal  section  there  were 
three  piles  to  the  bent,  spai  ed  6  fi.  , .  to  i ..  and  the  bents 
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were  also  Bpaeed  6  ft.  c.  to  1       1  ndi  1   railroads  the  piles 

doubled  up.     Thi    caps  were   10x10  in.  yellow  pine 

i""1  lh"  floor  u.i  a  double  thickness  of  8-in 

yellow  pine,  with  joinl 

■!'  •  wati  r  pressure  to  within 

mate  depth.     The  las!  8  ft.  were  driven 

""   harami  1  ,    blow    equal    to   aboul 

1 as  n 1  until  two  or  more 

the  jetting  was  coi  0  as  to  givi   . p 

portunity  for  thi  urbi  rl   under  the  pile  bi    the 

jei  to  refill  the  jpacc  thu    m 

diffli  nIi   eon  trw  1 eatun 

ind  which  wi  1  ,    |] 

'       I  '     of  the 

"I  the  eonduil  there  were  two  lim     ol 


longing 
remove 
sen  ice 


In    III! 

I     I 

had    to 


Reading  system.     Oi E  these  lines  waa 

I1"!'  the  oilier  daily  passenger  and  freighi 
be  maintained.  Numerous  freighi  spurs 
crossed  the  line  of  the  conduit,  used  for  delivering  freighi 
to  the  se\,Tal  industrial  houses  along  the  street.  Be 
cause  both   railway  tracks  had  to  be  operated  after  the 

completion  of  il nduit,  and  it  was  undesirable  to  rap 

f1""   lhem  thi rhoul  bj   the  conduit,  the  center  li r 

the  latter  was  placed  under  the  curb  hue.     This  placed 

{i1"'  half  the  cro      ei  1 1 1   the  1  onduil   under  the  side- 

"'•llk-  ''  h ler  lim   of  the  conduil   within  3  ft. 

of  the  building  li [  the  Btreel 

''!""'  thi    building  line  there  b! I  aboul    I61!    build 

•'" bai    II   ler.    I. Mill     ||| lie      ,,,,,'■.       ,,,l.    n  Hi, 

'her  than  thin  rcte  walls  extending 
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rom  2  ft.  to  3  ft.  below  the  surface  of  the  ground.  All 
if  these  buildings  had  to  be  supported  by  piles  jetted 
lid  driven  along  their  fronts  and  with  large  timbers 
lagging  under  the  buildings  and  supported  at  their  inner 
mis  upon  blocks,  and  all  this  foundation  had  to  be  built 
mteide  the  lines  of  the  conduit  trench.  Fig.  3  illustrates 
roximity  of  the  buildings  to  the  trench.  This  sup- 
porting work  was  so  well  done  by  the  contractors  that  no 
•  nit  for  damages  to  adjacent  property  was  brought 
igainst  them. 

'  The  entire  excavation  was  through  water-bearing  sand, 
the  active  water  horizon  being  about  -1  ft.  below  the  sur- 
All  the  underground  water  and  also  the  water  used 
in  jetting  the  sheet  piling  and  foundation  piles  was  taken 
care  of  by  a  timber  underdrain,  built  under  the  caps  and 
carried  to  a  pump  well  built  at  each  alternate  block,  aboul 
son  ft.  apart.  This  well  was  supplied  with  a  6-in.  or  S- 
in.  centrifugal  pump  (sometimes  both)  which  was  con- 
isly  operated  and  the  underdrain  was  kept  open  by 
surging  a  knotted  rope  through  it  several  times  a  day. 

Fig.    -1    illustrates,    among    other    things,    how    dry    the 
work  was  kept  by  means  id'  this  underdrain.     Here  the 
invert    and    the    two    side    walls    are    completed.      The 
forms,  which  were  used  throughout  the  work,  arc  be- 
ing taken  down  to  lie  set  up  in  the  forward  section. 

The  entire  excavation  was  handled  by  a  locomotive 
crane  operating  a  clam-shell  bucket,  the  crane  traveling 
'  upon  the  track  of  the  Reading  Railway  system.  All  the 
surplus  materials  excavated  were  loaded  into  dump  wag- 
ons and  hauled  to  the  marsh.  The  portion  needed  for 
refilling  was  handled  by  the  crane  traveling  hack  and 
forth  upon  the  work.  Fig.  .">  shows  one  of  the  cranes  in 
operation. 

The  concrete  was  mixed  by  a  hatch  mixer  operated  by 
a  steam  engine.  The  measuring  bins,  mixer,  boiler,  en- 
gine ami  cement  house  were  mounted  upon  a  long  gon- 
dola car.  as  shown  by  Fig.  <i.  The  stones  and  sand  were 
hauled  to  the.  mixer  and  deposited  upon  a  temporary 
'""!  floor  placed  upon  the  street  surface.  Each  was 
shoveled  mid  the  elevators  shown  in  Fig.  fi.  This  being 
'he  only  handling  of  the  ingredients  forming  the  con- 
crete am!  of  the  concrete  itself.  From  the  mixer,  chutes 
ffere  used  to  carry  the  concrete  where  it  was  to  he  placed. 
The  car  was  moved  backward  and  forward  upon  the 
Back,   where    needed,   by   the   locomotive   crane. 

Several  time-  during  the  day  all  of  the  machines  occu- 
pying the  Reading  tracks  had  to  he  removed  to  the 
Dearest  available  switch  to  permit  the  passage  of  the 
regular  trains,  hui  the  contractors  had  the  apparatus  and 
Organization  so  well  arranged  that  these  changes  were 
Bade  with  ;i  minimum  loss  of  I  ime. 

Fig.  ~  illustrates  the  two  side  walls  and  invert  complete 
and  the  placing  of  the  sled  roof  form.  The  building  of 
ection  of  the  conduit  was  carried  on  in  three  stages, 
Alter  the  pile  and  timber  foundation  was  Iniilt  the  en- 
tire concrete  invert  between  outside  lines  of  conduit 
ill.  and  keyways  left  in  the  top  of  the  concrete 
Surface  for  making  a  water-tight  joint  with  tin'  side 
walls.     The  two  side  walls  were  then   hnill    to  2   fl.  below 

the  roof  with  vertical  ami  horizontal  keyways  left  in  the 

Tic   third  and  last  Btage  was  the  placing  id'  the 
roof  and  I ln>  remainder  of  the  side  walls. 

The   steel    roof    form-    were   carried    along    the    conduit 

Upon  (he  lop  of  a  specially  constructed  fabricated  steel 
car  operated  upon  a  narrow  gage  track  built  u] the  in- 


vert of  the  conduit.     This  car  is  shown   in   Figs.    1  and  1. 

The  water-  and  gas-service  pipes  were  built  through 
the  concrete  roof  of  the  conduit  in  thimbles  composed 
of  pipes  of  larger  diameters  than  the  service  pipes  so  that 
the  latter  could  be  removed,  when  required,  without 
breaking  into  the  concrete.  The  service  connection-  for 
the  house  sewers  could  not  be  provided  for  in  this  manner 
because  the  depth  of  such  sewer  pipes  would  have  been 

too  little  to  afford  g 1  service  to  the  properties  on  the 

north  side  of  the  street. 

To  provide  for  the  sewage  from  the  north  side  proper- 
ties a  cast-iron  pipe  of  different  size-  and  built  at  the 
required  grades  was  built  in  the  north  wall  of  the  conduit 
and  was  connected  with  the  main  sewers  in  the  intersect- 
ing streets  at  four  place-.  At  these  places  the  main  sew- 
ers were  carried  under  the  conduit  as  inverted  cast-iron 
siphons. 

Inasmuch  as  the  writer  anticipated  considerable  de- 
posit in  the  main  conduit,  due  to  the  solids  carried  in  the 
lateral  drains,  he  gave  considerable  study  to  schemes  for 
keeping  the   conduit    clean    other   than    by    hand.      It   is 


Fic   8.    Pomp  House  and  Gate  Guides  of  End  of 
Dbainage  CiiMiriT.  Atlantic  City,  X.  .1. 

believed  the  scheme  finally  carried  out  is  successful  be- 
cause up  to  dale  no  laboT  ha--  heeii  required  to  keep  this 

conduit    and    its    lateral    branches    in    satisfactory    c Ii- 

tion. 

At  each  end  of  the  conduit  (Fig.  %)  two  wooden  sluice 
gates  were  built,  each  1  1 ._,  ft.  wide  by  10  ft.  9  in.  high, 
worked  in  timber  guides  built  into  the  walls  of  the  con- 
duit and  in  a  central  column  built  between  the  walls. 
These  gates  were  worked  by  a  brass  screw  which  wa< 
actuated  by  a  30-hp.  motor  built  in  a  small  house  ad- 
jacent to  the  gates. 

Within  the  I.Vfi.  wide  section  of  the  conduit,  de- 
signed a,-  a  precipitation  tank,  a  pump  sump  was  built 
and  a  I '.'-in.  centrifugal  pump  built  in  the  house  above 
alluded  lo  was  connected  by  a  12-in.  suction  In  this  sump. 
The  pump  is  operated  bj  the  same  motor  which  operates 
the  gates.    Pig.  8  shows  the  pump  house  and  gate  guides. 

At  intervals  of  about  1600  ft.,  gates  were  built  into  the 
conduit.  These  gates  were  buill  in  the  form  of  two  ham 
door-  hung  on  a  rack  built  in  the  roof  ol  the  conduit, 
the  bottom  of  the  door,-  working  in  a  slot  buill  into  the 
invert.     Recesses   for  the  door-   to  work   in   when   being 

opened     Were    buill     on     each     side    of    the    oomluil.       The 

door-  are  operated  bv  hand  power,  a  valve  ko\  being  used 
"I the  surface  of  the  street.     This  key   is  connected 

to  reduction  gears  so  thai   two  men  can  open  and  .lose  the 

gales  when  the  greatest  load  is  against  them. 

The  ohje,  i  of  the  pates  was  to  make  it   possible  for 
ection  of  the  conduit   to  he  cleaned   bj    flushing. 
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During  high  tide  one  section  can  he  closed,  holding  the 
water  in  it  until  lo\*  tide,  when  there  will  he  about  485,- 
000  gal.  of  water  under  a  4-ft.  head  to  llush  a  section  of 
conduit  about  1600  ft.  long.  Each  section  can  be  flushed 
at  each  high  tide  until  the  whole  conduit  is  cleaned.  The 
Two  end  gates  were  built  not  only  for  flushing  but  also 
for  making  examinations  and  repairs  possible.  ^  hen 
these  two  gates  are  closed  at  low  tide  the  two  pumps  can 
clear  the  conduit  of  water  in  five  hours  and  keep  it  free 
of  water,  except  in  the  event  of  a  storm. 

The  total  length  of  the  conduit  is  9706  ft.  Its  cost, 
exclusive  of  engineering  supervision,  was  $669,812.  The 
cost  of  engineering  and  supervision  was  $46,887.     , 

The  contract  price  for  the  normal  section  of  conduit 
101/2  ft.  wide  was  $49.50.  The  cost  of  pile  and  timber 
foundation  and  underdrain  was  $1  1  additional.  Where 
the  conduit  had  to  support  railroad  tracks  the  cos!  was 
raised  to  $97. 12  per  ft.,  due  to  the  increased  amount  of 
steel  beams,  reinforcing  bars  and  pile  foundation. 

Each  of  the  sluice  gates,  pump  houses  and  equipment 
at  either  end  of  the  conduit  cost  $11,575.  Each  of  the 
intermediate  flushing  gates  cost  $3300.  Timber  founda- 
tions cost  $40  per  1000  feet  b.m.  Piles  in  place,  meas- 
ured after  being  sawed  off  for  caps,  cost  10c.  per  ft. 
The  length  of  the  piles  averaged  8  ft.,  except  under  rail- 
way tracks. 


Although   many   unexpected   underground   and    surfai 
obstacles  were  encountered  and  the  entire  work  was  of 
difficult  character  the  extras  paid  for  under  the  term,  i 
the  contract  amounted  to  less  than   1',    of  the  total  a 
tract.     At  no  time  was  railway,  vehicular  or  foot  travi 
seriously    interfered   with.      Every   person    living  or  caii 
rying  on  business  upon  the  street    in  which  the  condui 
was  built   was  given  tree  ingress  and  egress  to  his  pro] 
erty.     But  one  accident  occurred,  resulting  in  the  deat 
of  a  foreman  by  being  electrocuted  from  a  broken  wir' 
carrying  a   high-potential  electric  current.     All   servio 
such  as  gas,  electric  lighting,  telegraph,  telephone,  sewe' 
and  water,  were  maintained   throughout  the  work  witl| 
but  little  interruption. 

The  contractors  for  the  work  were  the  W.  G.  Roo: 
Construction  Co.,  of  New  York,  who  maintained  an  upto; 
date  and  successful  organization  throughout  and  com' 
pleted  the  work  very  satisfactorily  to  the  engineers.  Tin 
engineering  board  having  charge  of  the  construction  cod 
sisted  of  E.  I).  Rightmire,  city  engineer,  John  H.  Decker 
of  Atlantic  City,  and  T.  Chalkley  Ilatton.  of  Wilming- 
ton, Del.  The  resident  engineer  in  active  charge  of  con-' 
stmetion  was  dames  L.  Ferebee,  who  was  Mr.  Hatton's 
principal  assistant.  The  work  was  begun  in  March.  1911. 
and  completed  in  the  fall  of  1912. 
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SYNOPSIS— Tests  of  lagscrew  connections,  bolted 
joints,  and  bearing  capacity  of  washers.  Bolted  connec- 
tions need  not  be  figured  for  bending  in  bolts.  Washers 
are  ordinarily  too  %mall  for  Douglas  fir.  The  framing 
of  the  Panama-Pacifii  exposition  buildings  involves  all 
these  types  of  connection  in  addition  to  the  pin-keyed 
joint  covered  in  our  preceding  issue.  Summary. 
x 

Tl     i  -    O]     LaGSi  i:i  H  i  D   JO]  NTS 

Tin-  Was     made     tO    deten lie      re 

-i-tan  to   lateral  f '-.    as    when    used     ill 

fastening  the  members  of  a  built-up  timber  column  to- 

,   by  means  of  wooden  lacing  bars.    Thi 
here  bi  I  lie  fibers  of  the  wood  oi  the  main  I  imber, 

ainsl  the  end-  of  the  fibers  of  the  2-in.  p 
I  in  onlj  data  al  all  applicable  to  thie  type  of  join!  are 
in    Kidder's    "Architei  I  -'    and     Builders'    Pockel 
B       "  where  the  resistam  ci 

ing  a  thin  steel  oden  truss  j9 

8100  lb. 
Fig  detail  i     the  join!  te  ted.    Table  I  V 

■  ■   the  test. 
I 

\     in.,   and    tl  ■        ■      '■  |    in- 

The  '  oui  of  iIm    j  lue  to  the 

-p'lH 

Hi.     mam    timbi  I 
ed. 


TABLE  IV 

TESTS  OF  LAGSCREWED  JOINTS  (FIG 

10) 

I  Load 

<  in  pounds) 

Joint 

F 
Total 

rei  slij: 

1     ,,,,.„ 

Ultimata 
Total               Per  son 

a  (6  screws) 
b  (6  Bcrews) 
c  (8  screws) 
d  (6  screwa) 
e  is  screws) 
i  is  screws) 

1 1,000 

III. 

21,000 

li, ,iii  ill 
20,000 

IS. Ill  III 

1833 

2liti7 
2625 
2667 
2600 
2250 

23.000 
30,000 
30,000 
31,000 
30,000 
29,00(1 

3833 
..in  in 
3750 
5167 
8750 
862S 

\  >  erage  \  alue  of  one  screw 

l  !  ; 

4187 

Vote      The  failure    in  joints  (al.  in,  (e)  and  tO  was  due  to  the  screws  split- 

ting  the  side  of  the  main  membei       In  its  ilii  and  ell  the  attached  pit 

beared  bj   i  he  Bi  "  v. 

Tt  s  i  -  "i'   Bol  n  d  Join  rs 

In  conjunction  with  the  design  of  the  timber  bleachers 
I'm-  the  football  field  "l  the  Universitj  of  California,  irj 
1904,  tests  on  bolted  joints  were  made  by  Iv  E.  Adams. 
The  results :  should  be  more  u  idely  known. 

The  joints  were  mad.'  of  2xl0-in.  planks,  bolted  with 
i  ..  in.    ami    :;  |   in.    boltl     with    -tamlard    cast-iron    washei 


Three  different   boll  arrangements  were  used.     Fig, 
jivi     rhe  detail  .    The  test  results  are  given  in  Tabh 


TAB!  1 
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Mr   Adams,  in  his  report  of  the  tests  says: 

|  The  joints   were   tested   to   failure.      In   every   case   the   first 

lure  occurred  by  compression  of  the  wood  under  the  wash- 

L      The    %-in.    bolts    in    each    case   finally    failed    by    tension, 

jle    with"  the     %-in.     bolts    the    wood    failed.      *      *      *      The 

ilure  occurs  in  such  a  complicated  form,  by  tension  and 
Indins  together  with   shear  on  the  bolts,  compression   of  the 

,od  under  the  washers,  and  also  against  the  bolts,  and  shear 
the  wood,   that  a  theoretical   computation  is  of  little   value. 

series  of  tests   on    full-sized    joints   is    the   only    way    to    ob- 

in   reliable   information. 

Unfortunately,    no    mention    is    made    of    the    load    at 

iiiicli   the   first   slip  occurred,  the  amount  of  such   slip, 

it  the  slip  at  the  ultimate  load.     From  the  tests  on  lag- 

rew  joint-,  the  writer  judges  that  the  first  slip  occurred 

a  load  approximately  0.4  to  0.5  the  ultimate  load. 

Here  is  one  point  in  connection  with  these  tests  which 

i  worthy  of  consideration.     It  has  always  seemed  to  the 

liter  that  the  bending  of  the  bolts  in  such  joints  as  these 

••mil  especially   in  joints  where  metal  plates  are  bolted 

ji  timber)    is  Far  less  than  is  ordinarily  assumed.     The 

imount  of  the  bending  moment  in  one  bolt,  as  usually 


joints,  and  the  results  are  given  in  Table  VI,  together 
with  the  safety  factor  that  design  stresses  of  16,000  and 
1600  lb.  per  sq.in.  would  furnish. 

Assuming  that  the  yield-point  of  the  joint  is  one-half 
the  ultimate  load,  it  is  seen  that  the  safety  factor  on  the 
yield-point  against  failure  by  bending  ranges  from  17 
to  35,  with  an  average  value  of  24,  while  the  average 
safety  factor  on  the  ultimate  strength  against  crushing 
ol  i  he  wood  by  end  bearing  is  about  1.  It  would  seem 
reasonable  to  saw  therefore,  that  bending  was  not  the 
initial  cause  of  failure.  The  writer  believes  that  in  joint- 
ed' this  kind  where  a  metal  or  a  wooden  plate  is  bolted  to 
a  timber,  and  where  the  thickness  of  such  plate  is  not 
over  2  in.,  the  bolt  may  be  designed  for  shear  and  bear- 
ing, both  of  timber  and  metal,  and  the  bending  in  the 
bolt  neglected.  This  condition  of  no  bending  assumes  a 
driving  [it  of  bolts,  or  a  hide  of  no  greater  diameter  than 
that  of  the  bolt. 

Further  justification  of  this  belief  is  given  by  the  tests 
on  end  connections  of   trusses,   made  in   the  engineering 
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FIG.  13   METHOD    OF  TESTING  WASHEF2 
(BD-BY.  1901-) 


computed  (see  Jacoby's  "Structural  Details,"  Art.  24; 
Howe's  "Design  of  Simple  Roof  Trusses  in  Wood  and 
Steel,"  Art.  59;  and  the  "American  Civil  Engineer's 
Handbook,"  Sec.  7.  Art.  34)  is  i/2  ''"■  where  r  is  the 
total  load  on  the  joint  and  a  is  the  distance  between  lines 
of  pull,  in  Ibis  case  '.'  in.  The  fiber-stress  to  be  »^-<^  in 
design  for  such  a  case  would  be  from  15,000  to  22,500 
lb,  per  sq.in.  By  Ibis  formula  the  apparent  fiber-stress 
m  the  boll  due  to  bending  al  the  time  of  failure,  also 
the  apparent  hearing  stress  against  the  end-  of  the  liber 
ai    ih'    ultimate    load,   has   been   computed    for    the    test 

TABLE  VI       APPARENT  STRESSES  [N  BOLTED  JOINTS   \T 
fAILUHE,     \\'l>    SAFETY  FACTORS    OTiTAINED    WHEN    DESIGN    IS 
BASED  ON  16,000   IND  1600  LB    PER  SQ.IN 
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laboratories  of  the  Massachusetts  Institute  of  Technology, 
in  1897,  and  reported  and  discussed  by  F.  B.  Kidder  in 
The  Engineering  Record  of  Nov.  17.  1900.  In  the  tests 
of  two  joints  (shown  in  Fig.  IV).  the  bolts  were  subjei  ted 
to  an  average  apparent  bending  moment  of  76,000  lb. -in.. 
computed  as  above,  or  to  an  average  stress  of  100,000  lb. 
per  sq.in.  on  the  extreme  liber.  The  author  of  the  article 
notes  that  after  failure  of  the  joint  the  bolts  did  not  ap- 
pear lo  he   injured. 

Tests  of  Washers  in  Cross-Grain  Bearing  on  Doug- 
las Fir 

This  series  of  tests,  as   noted   before,  was  made  by    V.   L. 

Bixby,  in  L904,  as  a  thesis  for  graduation  in  the  College 
of  Civil  Engineering  of  the  University  of  California.  It 
was  the  result  of  the  tests  of  Mr.  Adams,  in  which  tests 
the    tii- I    indication   of   failure   was   the  crushing  of  the 

w I  under  the  bolls,  which  suggested  thai  the  standard 

cast-iron  washer  is  altogether  too  small  to  develop  the 
strength  of  the  boll  when  used  on  Douglas  fir  or  similar 
woods.  The  ohiect  of  his  investigation  was  to  find  what 
percentage  of  the  strength  of  the  bolt  at  its  elastii  limit 
the  Btandard  cast-iron  washer  of  the  trade  would  develop, 
then  to  design  a  washer  of  such  proportions  that  the 
elastic  limii   of   the   wood   in   bearing   across   the   fibers 

WOUld  be  reai  lied  at   the  elastic  limit   of  the  bolt.     The  in- 

•  ■   tigation  was  made  in  the  following  order. 

The  strength  of  a  rod  in  dired  tension  was  found  for 
three  conditions,  by  bis  tests  on  cadi  condition  for  each 
of  three  sizes  of  bolt,  :'  j  md  '  -  in.,  or  54  tests 

in  all: 

Method  t     The  rod  was  threaded  on  one  end.  ami  a 

mil  screwed  on,  The  load  nc.  cssurv  to  strip  the  threads 
was  found. 
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Method  ? — The  other  end  of  the  rod  was  threaded, 
and,  the  bolt  and  nut  being  again  placed  in  the  testing 
machine,  load  applied  by  turning  up  the  nut  with  a 
wrench,  to  failure 

Method  3 — The  rods  were  tested  in  tension  to  failure. 

The  average  efficiency  of  the  bolt  by  Methods  1  and  -;. 
compared  with  Method  3,  was  found  to  be  71%  and 
611/^%;  respectively. 

Next,  two  pieces  of  2x8-in.  planking  4  ft.  Jong  were 
tacked  together,  holes  bored  for  bolts,  and  bolted  up  with 
standard  cast-iron  washers.  The  test  was  then  made  as 
sketched  in  Fig.  13.    The  nut  at  the  top  was  bored  out  so 
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thai  n  would  slip  over  the  bolt.     The  test  was  carried  to 

limil   of   the   w I.   determined   by  deflecto- 

meter.     It  was  found  thai  the  ultimate  load  reached  de- 
veloped onlj  aboul  5095  of  the  strength  of  the  bolt.  Eighl 
made  for  each  size  of  bolt. 

Thi  lensed   into  the   figures  of  Table 

VII,   which   gives  also   tin    efficiency  of  the  washer  on 
asis  of  thread-Stripping   strength    (Method    1).   one- 
halt'  of  the  ultimate  thread-stripping  strength  of  the  boll 
n  presenl  the  elastic  limit  of  the  bolt.    I E 
the  washers  were  rated  on   the  basis  of  thread  strength 
as  found  by  Method  '.'.  their  efficiencies  would  come  oirl 
aboul  one-                       On  the  other  hand,  if  rate, I  on 
lasis  of  the  tensile  strength  of  the  unthreaded  boll 
(Method  3),  the  washer  efficiencies  would  be  0 third 

The    load  01    on<    ol    thi     %-in, 

washei  ven  in  Fig.  I  I.  The  same  diagram  gives 

the  1  ■  ;-in.  washer  of  larger  diameter,  designed 

B      by    to    develop    the    full     holt     \allle    when    used 

on  I  kmglae  (ir. 

These  specially  designed  iven  the  fol 

lowing  dial  I        •"•  1  -in.  bolt,    k38   in. ;  for 

11    bolt,  2.96  in.    Tes1    wen 
on  thi  The  re- 

■    '  ..I.  oni  half  the  three  rength  a 

',' ,   to  919! 
p(  ,1  with  ti,.  ■■      iiown  by  the  or 

Table  VII). 


TABLE  VII.     EFFICIENCIES  OF  STANDARD  CAST-IRON   WASHI' 
IN    CROSS-FIBER   BEARING   ON    DOUGLAS   FIR   (BIXBY,    1904J 
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is  tests  were  made  on 

each  size) 

Av   ultimate  bolt 

Washer  effi 
el.  liir 

Load  at  el.  lim. 

strength  <  thread 

Ratio  

Bolt 

of  wood 

stripping,  method  1! 

el.  lin 

i-in. 

3000-4200 

IS. 1,1  III 

32% -4. 

av.  3580 

av.  81 

Hn. 

2000-2500 

12,400* 

32'  ,    -   1 

av.  2290 

av.  37< 

i-in. 

1250-1500 

8,900* 

28%  -  3< 

av.  1290 

av.  29 

^One-half  of  these  figures  is  taken  as  the  value  of  the 

'elastic  limit 

bolt.     Washe 

r  load  at  elastic  limit  d 

vided  by  thi*  value  gives  efficiency 

column. 

Tests  on  Special  Washers  for  Exposition 

Since  Bixby's  tests  showed  that  the  ordinary  cast 
or  malleable  washers  are  entirely  too  small  for  erushi: 
across  the  fiber  of  Douglas  fir,  it  was  decided  to  use 
special  cast-iron  washer  in  the  framing  of  the  expositi 
buildings.  Hence  the  washer  as  shown  in  detail  in  Tal 
VIII  wei'e  designed  and  arc  being  used  (with  modifn 
tions  noted  below ). 

TABLE  VIII — PANAMA-PACIFIC  CAST-IRON   WASHERS 


Size  of 
upset 
not  upset 
not  upset 
not  upset 


J 

1 

i 

: 
: 

ri     10i 


12; 
ill 


Weight 


9  hi. 
1 1  :«H 
13  593 


Note      Provide  \"  hll.-t>  on  all  washers. 


These  washers  are  given  sufficienl  area  of  base  Eol 
cross-bearing  stress  on  the  timber  of  :>">0  ll>.  per  sc|.n 
when  the  stress  in  the  rod  is  L6,00ii  Hi.  per  sq.in.  Tli 
washers  for  the  :;|-in.  boll  are  practically  the  same 
the  standard  used  hv  the  Atchison,  Topeka  &  Santa  F 
Ii'v.  (see  report  of  Am.  Railway  Engineering  Assn.) 
Reference  was  also  had  to  the  details  and  tests  of  cast 
iron  washers  as  given  in  Jaeoby's  "Structural  Framing.' 
Using  practical!)  the  same  dimensions  for  the  largea 
washers  as  described  in  this  reference,  as  to  height,  num 
ber  and  thickness  of  ribs,  and  base  plate,  the  dimension 
.|  the  intermediate  sizes  were  determined  approximate]; 
l.\  proportion,  and  then  checked  by  computation  fo| 
strength. 

Iii  the  design,  the  assumption  was  made  thai  each 
with  its  Bection  of  baseplate  acts  as  n  cantilever  T-beai 
supporting  a  uniform  load  ovei  its  base.  The  maximui 
fiber  stress  in  bending  (at  the  edge  of  the  spool)  wa 
taken  al   1000  lb.  per  gq.in, 

h  wa    believed  thai  the  washers  for  the  smaller  holtc 

were    less    effleienl    than    those    of    tin1    larger    holts,    ,i      Hi, 

of    internal     tre   e     and    flaw     would   be   mori 
marked  in  tin  .  .>  e  of    mall  wa  hei       Te  1    were  there 
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made  on  a  number  of  the  washers  as  delivered  to  the 
[dings.     The  washers  tested  were  from  two  different 
undries;  in  the  table  of  results  the  sets  are  designated 
!  A  and  B  washers. 

The  first  washer  tested  was  a  :!.i-in.  A,  and  was  placed 
tin-  testing  machine  fitted  with  a  short  length  of  bolt 
th  nut.  the  nut  bearing  against  the  head  of  the  test- 
g  machine,  and  the  washer  bearing  across  the  fibers 
a  short  block  of  Douglas  fir,  the  bolt  fitting  into  a  hole 
red  in  the  wood.  A  total  load  of  23,000  lb.  was  sus- 
med  without  fracturing  the  washer,  but  with  the  washer 
iking  into  the  wood  about  V2  nl- 

The  other  washers  were  broken  by  making  them  bear 
ainst  the  ends  of  the  fibers  of  the  block  of  Douglas  fir, 
i  head  of  the  testing  machine  bearing  directly  upon  the 
jfter.  It  should  be  noted  that  the  ends  of  the  wooden 
iek  were  not  exactly  parallel,  so  that  the  machine  head 
re  eccentrically  on  the  washer,  producing  bending 
•ess  in  the  cast-iron.  As  this  condition  is  often  met 
practice,  due  to  the  bolts  not  being  exactly  normal  to 
I  timber,  the  result  of  the  test  may  be  taken  as  typify- 
I  the  strength  of  such  washers  under  the  most  adverse 
Bitions  to  be  mel  with  in  actual  construction.  Tabic 
Lri\cs  the  results  of  the  test. 


TABLE  IX       FAIUKK  TESTS  UF  EXPOSITION  WASHERS. 


Remarks 
Failure  at  edge  of  head 
Failure  through  head 
Failure  through  ribs;    flaws 
Failure  through  ribs;   flaws 
Failure  through  head 
Failure  at  edge  of  head 

Failure  through  head 
1  from  foundry  "B" 


Hi. 

17.ni  in 
:s;j.iiiin 
23,500 

23, 

\\  ashei 

is. 

20.E 

7..-.1111 

9,500 

9,500 
16,000 

11. 1  «ll  I 

25,600 

17,nnn 
23,000 
26,000 

_'. ;, 111  in 


Failure  through  ribs  near  rim 
Failure  through  center  of  hole 
Failure  through  head 
Failure  through  head 
Failure  at  edge  of  head 
Failure  af  edge  of  head 

Failure  through  head 

Flaws 

Small  flaw 
Small  flaw 
Small  II:, « 


I  Mh  to  tin'  rather  poor  showing  of  the  B-foundry 
rashers    lur   •"  1  in.   ami    •Vm.    bolts    not   upset,   the  di- 

-  nf  these  sizes  \\  civ  re\  ised  as   follows : 
ra-in. :   Heighl   increased    from    | ;;   in.  to  1  in. 

Thickness  /  increased  from   r\   in.  to  1  ,   in. 
;.  in     Thickness  /  increased  from   ,\-  in.  to  \\  in. 

(il  \  1,1;  \l.  (  unci. 1  sions 

The  following  Holes  in.-i\  be  made  in  conclusion: 

PlN-K  I A  ED  .lot  \  I- 

II  hile-Oak  <uu!  (la.-  Pipe  l'iu<  The  low  resistances 
developed  in  the  tests  make  the  further  consideration  of 
oak  (;,!  least  the  oak  procurable  in  this  vicinity)  unneces 

JJsary.     tint  pipe    1      ilso  shown   conclusive!)    to   be   worth- 

,    material    In    he    used    in    pins. 

(Hi i»   I'nis     While   the   number  of  the  tests 

1-    mil      nili,  uiii    to    prove   absolutely    the    relal  ive 

m  ies    .i'    the    dill'ereiit     materials    used    for    puis    in 

nl      M11    n    nits  show   lluil  the  extra  !.,  ,c  \   «  mught- 

pipc    1      prai  I  n  ■  ■  1 1 1  \     as    elTii  ienl     ;i-    the    -n'nl    metal, 

1  tain  c   Ihan   the  Ohin   pins. 

-ults  us  to  tension   in   the  bolts  arc  unsal  isfai 

1  in   cm  h   of   the   three   holts   should    have  1 11 

"iild   have  I n  1  id    triih    nl 

of  the  bolt,  and  te  I-  of  Ihe  joint  using 
lai been    made.      However,   the 


impression  gained  in  watching  the  joints  under  load, 
both  by  the  writer  and  other-,  was  that  the  joint  was  pro- 
portioned about  right. 

Defective  Ohia  Pins — At  the  working  load,  these  joints 
had  appreciably  no  slip,  and  as  it  may  he  expected  that 
no  joint  in  practice  will  be  as  poor  as  these,  the  use  of 
800  lb.  per  lineal  inch  of  Ohia  pin  is  considered  amply 
safe. 

Australian  Hickory  Pins — While  the  ultimate  strength 
of  the  joints  was  about  the  same  as  that  of  the  joint  with 
defective  Ohia  runs,  the  yield-point  was  lower.  The  wood 
appeared  to  be  softer  than  Ohia,  and  as  the  pins  were 
samples  and  therefore  probably  better  than  could  be  ex- 
pected for  the  average  pin  delivered  in  quantities,  this 
materia]  was  rejected  as  unsuitable  for  the  pins. 

LelGSCREWED    ANT)     BOLTED    JOINTS 

Lagscrewed  Joints — As  has  been  noted  in  the  descrip- 
tion of  this  series,  the  failure,  both  ultimate  and  at  first 
marked  distortion,  was  due  primarily  to  the  main  timber 
splitting  at  a  season  check.  The  part  of  the  lagscrew  cm- 
bedded  in  the  main  timber  exerted  pressure  across  the 
grain.  In  connections  of  this  kind,  it  is  believed  that  the 
resistance  of  the  screw  is  appreciably  the  same  whether 
it  bears  against  or  across  the  grain  of  the  main  timber. 
Similar  results  have  been  shown  by  tests  upon  nails.  In 
the  case  of  a  metal  plate  lagscrewed  to  timber,  it  is  be- 
lieved that  the  strength  would  be  determined  by  the 
strength  of  the  screw  in  shear,  or  the  plate  in  hearing. 

Bolted  Joints— In  bolted  joints  the  bending  in  the  holt 
is  usually  given  too  much  consideration.  The  number  of 
tests  is  too  small  for  definite  conclusions,  yet  the  results 
are  interesting  and  may  be  very  useful  when  supple- 
mented by  further  tests. 

Washer  Tests  Bixby's  tests  showed  conclusively  the 
fallacy  of  using  the  ordinary  washer-  with  bolts  or  rods 
in  which  considerable  tension  exists.  More  money  may 
he  economically  expended  in  increasing  the  bearing  re- 
sistance of  the  washers. 

Exposition  Washers — The  washers  from  Eoundry  A 
were  uniformly  weaker  than  those  from  foundry  B.  There 
is  a  great  variation  in  the  strength  of  different  washers 
of  the  same  size,  but  possibly  no  more  than  could  be  ex- 
pected for  a  material  as  uncertain  in  its  qualities  as  cast- 
iron. 

The  ::,  in  and  7s-mi.  washers  appear  to  be  less  efficient 
(ll!!"  those  of  larger  diameter.  For  this  reason  their 
metal  thickness  was  increased  to  '  j  in.  in  later  work. 

For  permanent  work  the  writer  would  recommend  thai 
washers  be  given  an  area  to  provide  bearing  across  the 
iil"TS  of  Douglas  fir  at  a  stress  of  285  lb.  per  sq.in.  (one- 
l|;llr  H"'  elastic  limit)  when  the  stress  in  (he  bolt  is  16,000 
lb.  per  sq.in.,  and  that  no  thickness  of  metal  he  less  than 
1  1  in. 


• 


x   Street-Naming  s, ,,.,..  which  1,,  ,„„„,_ 

'' "   '  '   I   ■""'   "est   thoroughfares  ;,s  ■ 

■'"   main   north   and   south   thorough- 
fares :.s    avenues,"  an "courts,"  and  all 

1  '''-'  ■""'   ""'   base  would   have  e\ imben     and  all 

111:11   '■'    "•  "   "ne,  odd   numben       m   th.    -.,,.,,    way    all 

eeven 

south  of  thai  lint 
"•'  numben  d  name  Indlt 

'    ""    center   of  tl Itj       Th. 

would    ' n    the  derlmal   system,    100   to   each    I  ' 

i.    with    th. 

num1 .,     proposed 

■.it.  ,.i   eh 
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Tw©  Yesi^s9  E-sspeffieinvc©  wattlh  &lh© 

App©affi\&ma©in\&s  B©^s=dl    ©£  &h±e 

UsasftMsmftaOini  ©f  Cawal  Ena*. 

gaiaees's 

The  establishment  of  the  Appointments  Board  of  the 
British  Institution  of  Civil  Engineers  was  commented 
upon  in  our  editorial  columns  of  Mar.  14,  1912.  It  was 
then  noted  that  the  evident  intent  was  to  aid  in  filling 
minor  positions  in  engineering  only.  The  report  of  the 
Board  for  the  first  two  years,  recently  issued,  is  not  en- 
couraging to  those  who  would  like  to  see  the  work  carried 
far  enough  to  be  of  genuine  benefit  to  all  members  of  the 
profession. 


Fig.  1.  A\ 


I  mm  ax  Railway  Bridge,  in  Service 
\  i  m:m  .'in  Years 


A-  a  beginning,  however,  on  a  line  of  useful  develop- 
ment, such  as  has  been  strongly  urged  from  time  to 
time  by  progressive  members  oJ  the  American  Society  of 
Civil  Engineers,  the  work  ol  the  Institution's  Appoint- 
ments Board  is  of  considerable  interest,  as  well  as  for 
the  Bide  lighl  it  gives  of  engineering  employment  condi- 
tions in  England.  This  work  of  the  Institution  is  done 
entirely  by  correspondence  from  an  office  established  for 
thai  purpose;  and  the  following  details  in  regard  to  it  are 
taken  from  the  report  above  referred  to: 

Applicants  for  employment  register  particulars  of  their 
education,  ti  ■  perl ,  and  intentions,  upon  pre- 
scribed   fom           an    dulj    classified,  and   to   which  refer- 

ence  Is  made  In  connection    with  applications  from  employers 
f<,r   assistant  ol   those  who  appear  to  be  suitable 

given    post    I nunlcated    to   such   employers, 

while  ;i  synopsis  ol   thi    particulars   "i    the   post    in  slmultan 

mltted  to  i  he  pei    oni    ■.-.  ho  i    n  1 1 suggi  sted, 

with     i  o    make   dli  ei  I    appllcat  Ion    tor 

I  hi     po  It  Ion 

The   following    i  nent  ol    the    business    transacted 

hi    -  ...  i   ended 




Inquiries     1 1  om     ■  m 
ployers    f>>r    hmmIhI 


Pi  om   !•'•  bi  miry,  I  9  I  2, 
to  Dei     81,  1912 


110  112 

•         i    178  li   llvlduals 
i  Ively) 


In    addition    to    thi     foregoing,    33   suggestions    have   been 
to    Inqult ..  i    foi     pa  i  ;  eorli 

*«r-  i. ,  ■■    not    Involi  ol         •  ,   , 

■  ■  <  ■<  ble   numb.  i  regard   pi  Is    i 

II    Is   difficult    to     tati     with    ii.,    certalnt)    mml r 

assistants    who    hi  tments   as    tha    result    ..r 


the  Board's  action,  as  that  depends  upon  information  voli 
tarily  supplied  by  those  who  obtain  posts;  and  in  many  ca 
positions  which  are  the  subject  of  inquiry  through  the  Boi 
are  also  advertised  or  made  known  otherwise,  and,  wl 
filled,  it  is  uncertain  to  what  extent  the  Board's  suggest 
or  recommendation  may  have  influenced  the  result.  1 
number  of  appointments  definitely  known  to  have  been 
cured  by  the  Board's  action  in  the  period  referred  to  it 
and   the   number   of   engagements  for   tuition    13. 

This  can  scarcely  be  considered,  from  a  business  point 
view,  as  a  satisfactory  result  of  the  considerable  labor 
volved,  having  regard  especially  to  the  complete  system 
registration,  reference  and  bookkeeping,  which  is  requi 
by  the  regulations  of  the  Public  Control  Department  of 
London  County  Council  for  any  such  an  undertaking.  To  si 
extent,  however,  as  success  has  attended  the  efforts  ma 
they  may  be  regarded  as  in  a  useful  direction;  and  it  is  hop 
that  as  the  organization  becomes  better  known,  its  operatic 
may  be  extended,  especially  in  the  way  of  helping  you 
men  to  arrange  for  pupilage  or  other  practical  engineeri 
training — a  matter  which  is  known  to  present  considera 
difficulty  to  many  of  those  who  are  about  to  take  the  ft 
step   in    the   engineering   profession. 

The  undertaking  has  been  so  far  self-supporting,  a 
tion  which  must  be  attributed  in  a  large  measure  t 
executive  work  having  been  done  voluntarily  and  gratu 
ously;  and  it  has  not  been  necessary  to  make  any  call  upi 
the  guarantee  which  was  generously  offered  by  the  Coum 
when  the  Board  was  formed.  The  fees  charged  are  on  a  ve 
moderate  scale,  60c.  for  registration,  which  action  implies, 
course,  no  responsibility  on  the  part  of  the  Board,  $5  on  s 
curing  a  permanent  appointment,  and  $2.50  an  appointme 
of  a  temporary  kind.  No  fees  are  oharged  to  employers 
connection    with    the    recommendations    made    to    them. 


A  IPLesiffiSiff'feavSbEe    IRsi-IEws^    Bsradlj 

The  railway  bridge  shown  in  the  photograph  herewit 
is  reported  to  have  carried  the  double-track  line  of  tl 
East  Indian  Railway  oyer  Ferry  Fund  Road,  Naihat| 
since  1886,  or  for  nearly  30  years.  Its  construction 
credited  to  Bradford  Leslie.  The  photograph  and  i 
formation  are  from  the  Indian  and  Eastern  Engineer, 


Km.  '.'.    CoNNiit  t  kin  in'  VVeb-Memuers   in  Chobd, 
Fi  i;i,">    i-'i  \n  Road  Bridge 

January,   It'll,  where  it   is  slated  thai  the  bridge  show 

no  signs  Of  ileleriorat  ion. 

The  joint  between  web  members  and  chord  members  I 
of  the  arrangement  sketched  in  Fig.  2.  It  is  espeeiallj 
praised  by  the  editor  of  the  Indian  and  Eastern  Enqi 
mrr.  largely  because  the  full  area  ol'  the  tension  diagonal 
i-   claimed   to   be  effet  five,   since   the   rivet    holes   deduct 

area  onlj   IV the  horizontal  portion,  and  this  does  no] 

carrj  full  stress.  The  joint  is  dignified  by  the  special 
name  of  "knuckle  joint,"  and  the  bridge  is  culled  { 
bridge  of  "knuckle-girder"  type.  This  type  is  further 
'.ii  ..I  for  exposing  minimum  area  to  wind  pressure! 
fncidentally,  the  chords  of  tins  bridge  are  made  of  scrafl 


larch  26,  1914 


E  X  G  I  X  E  E  E  I  X  G     X  E  W  S 


671 


in  fact,  the  text  states  that  the  bridge  is  entirely 
•  of  iron  scrap  rail,  but  both  sketch  and  photograph 
to  indicate  that  the  web  members  are  of  other  sec- 


^   Hew   Design  ©f  IJOO-Volt 

Dis*ecft°<C'iia2'treinifc  IL©c©ffiaotiv<S5 


j-ton  1500-volt  direct-current  electric  locomo- 
\s  of  interesting  design  have  been  placed  in  service  on 
j  Greenville,  Spartanburg  and  Anderson  Division  of 
|  Piedmont  &  Xorthern  Lines,  Charlotte,  X.  C.  These 
Is  have  a  heavy  freight  traffic,  transporting  quantities 
otton  from  collecting  points  to  mills  and  fabrics  from 
mills    to   connecting    raihravs.      All   the    weight    of 


ings  in  the  floor  of  this  reservoir  admit  air  from  it 
through  flexible  intake  pipes  into  the  back  end  of  each 
motor. 

The  drawhead  castings  are  bolted  to  the  center  sills, 
which  in  turn  are  riveted  to  the  end  frames.  The  draft 
gearing  consists  of  M.  C.  B.  No.  3  couplers  with  5xT-in. 
shank  and  standard  yoke,  twin  springs  and  follower 
plates.  The  whole  platform  is  floored  and  braced  by 
heavy  steel  plates  running  the  width  of  the  locomotive 
and  riveted  to  the  longitudinal  sills.  In  the  cab  this  is 
covered  with  wood  flooring.  The  ballast  required  to 
bring  the  locomotive  up  to  desired  weight  consists  of 
steel  bars  running  the  whole  length  of  the  platform, 
notched  over  the  bolster  plates  and  bolted  to  the  longi- 
tudinal sills.  Pilots  with  switchman's  steps  are  bolted 
to  the  end  frames  and  braced  to  the  side  sills. 

The  cab  is  of  the  all-steel  box  type  and  extends  nearly 
the  whole  length  of  the  underi'raming.     It  is  built  up  of 


Elfi     1.      PlKEc  T-CfRREXT    LOCOMOTIVE    FOR   THE    GREENVILLE,    SPARTANBURG    &    AvnERSOX    Rt. 


ie  locomotive  i-  on  the  eight  drivers.  There  are  four  200- 
J.  750-volt  motors  (one  geared  to  each  axle)  two  cler- 
ically connected  in  scries.  The  locomotive  will  develop 
maximum  tractive  effort  of  1  ?.">()()  lb.  and  a  speed  of  21 
He  per  hour,  handling  trains  of  up  to  1000  tons  gross 
ciL'ht. 

The  underframc  of  the  locomotive  consists  of  four  L0- 
.  steel  channels  extending  the  entire  length  of  the  plat- 
>rm  ami  tied  together  by  heavy  end-frame  box-girder 
Rings  and  bolstel  plates,  each  channel  being  riveted 
•  the  webs  of  tie'  end-frame  castings  and  to  the  tup  ami 
ottorn  bolster  plate-.  The  bolsters  are  built  up  of  18x1- 
,').  plates,  the  top  bolsters  being  carried  dear  across  the 
latform  and  ri\cted  to  all  four  longitudinal  sills.  The 
wo  center  channels  are  iiieli.se, 1  throughout  with  steel 
•lates  riveted  to  the  under  >iUs  and  carry  the  center-pin 
■-.  which  are  bolted  to  them.  The  i  losed  -pace  thus 
ornicd  between  tie  center  -ill-  serves  as  a  reservoir  for 
lutributing  air  from   the  blowers  to  the  motors.     Open- 

1,1   Information   furnished   b>    tie    General    Electric   Co., 

X   Y.,   manufacture™   and   designers   ,,r   the    l 

motives. 


steel  i  hannels,  angles  and  sheets  properlj  braced  and  riv- 
eted together,  and  is  entered  through  center  doors  at  each 
end.  Outsele  platforms  are  left  at  each  end  for  the 
switchman  to  handle  tin-  trolley  poles  and  are  protected 
by  side  and  end  guard  rails.  In  the  interior  the  cab  js 
open  throughout  as  far  as  is  consistent  with  the  apparatus 
located  therein.  While  the  operating  mechanism  is 
grouped  in  thi  central  section,  it  is  nut  located  in  a  com- 
partment separate  from  th,  engineer's  operating  cabs. 
Convenient  open  passages  run  along  each  side  between  the 
operating  positions  in  each  end 

The  two  four-wheel  trucks  are  a  Bwivel  type,  designed 
for  heavy  freight  work,  and  conform  to  M.  C.  B.  stand- 
ards. The  side  frames  are  built  of  heavy  rolled  bar-  for 
top   and   bottom   members  with   cast-steel    pedestals.      The 

bolster,  or  center  transom,  is  bolted  rigidlj   to  the  side 

frame-,  ami  the  entire  weighl  of  the  truck  framing  is  sup- 
ported on  heavy  semielliptic  springs  hung  by  links  to  the 
double  side  equalizer  bars,  shown  prominently  in  Pig.  1, 
which  in  turn  res!  on  the  journal  boxes.  The  hitler  are 
a   Btandard   design    with    M.   C.    R.   bronze  bearings   and 
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wedges.  The  wheels  are  solid  rolled  steel,  36-in.  diam- 
eter, with  M.  C.  B.  treads  and  flanges.  The  axles  are 
forged  openhearth  steel,  of  6-in.  diameter  between  the 
wheels  and  with  .ji/oxlO-in.  journals.  The  air  brakes  are 
a  combined  straight  and  automatic  type.  The  brake 
shoes  are  inside  hung,  aud  the  rigging  is  proportioned  for 
a  shoe  pressure  of.  85  %  of  the  weight  on  the  drivers  with 
50  lb.  pressure  in  the  brake  cylinders.  Hand  brakes  are 
provided  to  hold  the  engine  in  the  yard  in  case  of  loss 
of  air  pressure. 

The  motors  are  fully  inclosed  except  for  the  ventilation 
inlets  and  outlets.  The  air  is  forced  over  the  armature, 
fields  and  commutator,  through  the  commutator  spider 
and  armature  core  to  the  exhaust  openings  in  the  bearing 
head.  The  continuous  current  capacity  is  200  amp. 
under  forced  ventilation ;  269  amp.  can  safely  be  carried 


between  series  and  series-parallel  is  effected  without  ope] 
ing  the  motor  circuit,  and  there  is  no  appreciable  redtj 
tion  in  tractive  effort  during  the  change.  This  smoo 
transition  between  control  points  permits  operating  t 
motors  close  to  the  slipping  point  of  the  wheels  througi 
out  the  entire  range  of  acceleration  without  sudden  fh 
tuations  of  tractive  effort.  Two  switches  are  provided  f 
cutting  out  either  pair  of  motors,  so  that  the  loeomoti! 
eaii  lie  operated  with  one  pair  of  motors. 

A  new  feature  shown  in  this  design  is  the  ai 
rangement  of  apparatus  in  the  cab  to  afford  b(> 
ter  access  for  inspection,  adjustment,  etc.  The  maj 
motor  rheostat  boxes  are  mounted  in  banks  in  an  inclosd 
sheet-steel  compartment  in  the  cab  center.  This  con| 
partment  extends  from  the  floor  to  the  roof  and  is  accc 
sible  through  doors  opening  into  the  passageways  on  eac 


• ■■  ii  3.    [ntbhiob  of  L500-Volt  Locomotive,  G.  S.  &  A.  i,v 

i , ,,,,,    No     I    i  ml .    I'V       :     i  i  om    Mo     2   ■  ml  i 


for  one  hour.  The  continuous  tractive  efforl  is  11,200 
11,..  :,i  rail  head.  The  connei  tion  from  motor  armature 
to  drivi  inion  tooth,  ratio  66 

quipmenl  i  ultiple-unit"  I  remote- 

thi   foui  i on  into  varion    i  om 

position     with   n 

I  ith  tl Live  n 

poirrl  of 
I 

uiti  'i  mi  the    i  vent] m 

■.,...  .  a\  oul 


side.    The  floor  in  the  compartment  is  open  and  il  is  sur-| 
mounted  l > n  an  open  monitor  deck.     Tims  there  is  a  con-jl 

tiuuous    draft    of  air    rushing   up   through    the   i part 

nii'ii       Jiil.    tin    I motive  is  running,   which  affords  eX- 

-  optionally    ", I    vent  ilat  ion.      The   rheostats   are    fo 

ii!    the   n   mil   cast   iron  grids  assembled   in    frames  and    ill 
sulnted  with  mil  a. 

\  l    em  Ii    end    nl     l  In     rheostnl     i  ompn  rl  ment    and    SU8- 

iieinli  1 1   from  the  I  ol  i  In    i  .ill  in  hiiT.ilh    inclosed    tool 

ibli  through  lift  doors  at  tin  idi  nn 
rroupt'd  the  eonlnelor  mill  re\  erser  These  are  similal 
in  (he    fnndnrd  (!()()  volt   de  ign   hut   \\  ith  improved   insu 

lat' 

Bi  m  i  d  mi   the  floor,  in   the   Mo.   I 

end,  lie  .l\  1 1 . 1 1 1 1 - . t . . i .  blow  •  i     el   mid  one  of  (he  air  rrsrr. 
with  I  lie  i  »  "  nil  i  ompri     oi     mid  the  ol  her  nil 
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voir  in  the   Xo.   2  end.     All   mechanism   and   circuits 

rrying   1500   volts   arc   thoroughly  insulated   and   pro- 

<-ted  from   accidental    contact.      The   motor-ventilating 

ower  set  has  a  rapacity  of  2000  cu.ft.  per  min.     Air  is 

,rn  from   the  exterior  through  a  suction  box  with  side 

u\res  underneath  the  platform  at  the  center.     Current 

600  Milts  fur  the  operation  of  the  blower,  and  also  the 

r  compressors,   the   contactors   and    the   lights,   is  fur- 

ished   from  the  dynamometer.     The  compressors    (two- 

al  piston  displacement  ?0  cu.ft.  per  min.,  tank 

reesure  :,(l  lb.)    take  air  from  the  cab  interior  through 

mens  and  deliver  to  two  28x60-in.  tanks  in  .series.     At 

nil  end  of  the  cab  is  the  engineman's  seat,  master  con- 

oller,  brake  valves,  hi  11  and  whistle  ropes,  sander,  am- 

ieter  and  air  gages. 

There    is   a    pantograph    collector,   pneumatically   con- 

i'lilled  from  the  engineman's  seat,  working  between  wire 

i    1414   ami   22   ft.     For  some  lines  where  the 

h  is  tmsuited,  trolley  poles  have  been  provided. 

lie  locomotives  may  have  to  operate  mi  500  and  600-voll 

lie-  and  fur  such  cases  the  auxiliary  current  supplies  are 

direct  from  the  trolley  circuit  by  a  change-over 

witch,  protected  by  a  relay  so  that   1500  volts  cannot  he 

I  iofied   "M   thesi      ircuits.     There  is  a  main  fuse  and  a 

.cal   fuse  for  each   motor  circuit.     There  is  also  in  the 

aii  an  aluminum-eel]  lightning  arrester.     The  principal 

ins  and  'lata  arc  as  follows : 

■priKth    inside    of    knuckles 37   ft.    4   in. 

over    cab 27   ft. 

olle\     has.  13    ft. 

Vidth   overall 9   ft.   7   in. 

"otal  wheel   base 26   ft.   8    in. 

licid    wheel    base 7   ft.   2   in. 

'lark     :;i:.'  ...  4    ft.    sc    in 

Velghl    per  dri  -.  me    axle 

phi    electrical   equipment 

:ht    mechanical   equipment 

1    Weight    en    drivers 


:>7.:,iMi 
27.111)0 


Washes*  PuaipiiScs5.fta©3ni  E 


Usual    practice   in    liltcr-roof  construction    is   departed 
ilroni   in   the  design   of  the   filter  chambers    for  the  new 
Irater-works  of  Coatesville,  Penn.,  by  the  use  of  a  beam- 
lab  roof  nf  reinforced  concrete  in  place  of  the  more 
ion    groiiied-an  h    roof.      Tin-    rn.it    is    not    covered 
with  earth,  hut   is  left  hare.     Under  these  circumstances, 

I I  "I'  only   /•">  lb.  per  sq.ft.  was  figured  for,  and 

ii"t    essary  to  have  recourse  to  the  large  load 

"\  of  arched-roof  construction.     The  unsatisfactory 
ii  nee-   with    many  groinod-arcli    filter   roofs   led   the 
i   prefer  tin1  determinate  structure   formed  In 
■•combination  n(  beams  and  cover  slabs. 

The  filter  plant  will  consist  nf  two  and  later  three  Biter 

ich    S.'MIIU    f(..   -,,!,.   by   side.      These  are    to   he 

founded  nn  the  natural  clay  soil,  and.  therefore,  unequal 

nt   may  be  apprehended.      In  order  to  reduce  the 

length  nf  ii nlithi struetion,  the  dividing  walls  be- 

adjoining  chambers  are   double  walls:   that    is,   two 

u  i  lose  contact,  but  otherwise  indc- 

i-nt,  each   h, din'   designed   as   though    if    were  distant 

frnm  (he  other.     In  moldinj    Hn    com  rete  work,  the  wall 

chamber  is  to  be  carried  up  against  outside  forms 

and    subsequently,    iii    pouring   th "I    chamber   its 

lr  will  be  laid  up  directly  againsi  the  hack  of  the 

nil.     Th nstruction   involves  n   relatively  flight 

mil  M  te  over  that  in  \vhii  h  the  di\  iding  walls 


are  of  single  thickness  only,  and  affords  considerably 
greater  security  against  cracking. 

Some  of  the  characteristics  of  these  filter  chambers  are 
shown  by  the  drawing  herewith,  taken  from  the  design 
drawings  prepared  by  Alexander  Potter,  of  New  York 
City,  Consulting  Engineer  to  the  borough  of  Coatesville. 

The  roof  consists  of  panels  about  17x17  ft.  The  col- 
umns are  reinforced,  and  are  tied  into  the  roof  girders; 


•.  - 


Filter  Chamber  Construction  for  New  Coatesville 
Water-Purificatiox  Pi,  -xt 

the  footings  an  carried  down  below  the  floor  slab  aim 
are  independent  of  the  slab.  A  girder  system  extends  in 
both  directions  between  columns.  Subsidiary  beams  also 
run  in  both  directions,  in  the  center  of  the  panels,  mak- 
ing the  slab  element  about  8x8  ft.  The  slab.  I  in.  thick,  is 
reinforced   by   rods  running  in  both  directions. 

Manholes  are  formed  in  the  slab  at  various  points,  to 
give  access  to  the  chambers  for  cleaning,  etc. 


Extensive      Municipal      Improvements     in      Jerusalem 

planned  as  the  result  of  a  large  increase  of  population,     Ac- 
cording  to  a   press  dispatch   from   London,  an   electric 
railway,   electric    light,    and    an    adequate    water   .supply    will 
be    provided,      it    is    claimed    that     these    improvements    will 

m ssitate    the    removal    of    the    picturesque    ancient    walls 

and   massive   tow  era   ol    thi    cit; 

To  the  ninth  and   west   0f  the  old   citj    there  have  sprung 
up   during   the    last    ten    years    large   Jewish    cole 

sidential  sections,  as  well  as  convents,  hospitals,  schools 
buildings,  with  a  result  that  the  greater  pan  of 
the  eit\  is  outside  the  walls.  Pour  separate  electric  street- 
railway  routes,  all  starting  from  the  Jaffa  Gate,  the  main  en- 
trance Into  the  city,  will  run  through  the  newer  part  of 
Jerusalem,  A  syndicate  has  been  formed  and  concessions 
"in. 'ii,., i  .  on  truction  work  on  the  railways  will  commence 
in    April      Th  to    extend    the    line    in 

any    direction    for   a    distance    of   about    25    miles. 

Tin'  city  walls,  which  have  a  circumference  of  about  three 

mill's    and    lis,-    in    places    I"    .1     '  ft,    6    in.,    are    now 

being  offered  for  sale  as  building  material  Of  late  years 
Jerusalem  ins  suffered  from  lack  of  fresh  water.  With 
the  exception  of  i  small  quanlty  brought  Into  this  city  from 
the    no  lent  pools  of  Solomon,  near  Bethlehem,  by  means  of  a 

pipe     line     run  |  lm     old     a,|lledl>.  I  .     It      is     ant  "'Ii      d. 

pendent   for  its  water  upon  the  rainfall      Several  new  reser- 
> Hind    to   supply   the  deficiency 
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ttlhe  Ammeipicsiini  W^&esr  Meter 


Probably  few  men  in  the  water-works  history  of  this 
country  were  more  widely  known  and  more  universally 
likccl  than  the  late  John  C.  Kelley,  for  44  years  Presi- 
dent of  the  National  Meter  Co.,  whose  death  was  briefly 
noted  in  our  issue  of  Jan.  29,  1914.  He  was  for  many 
years  a  regular  attendant  at  all  the  water-works  conven- 
tions, and  by  his  genial  and  hearty  disposition  won  a  host 
of  friends  and  acquaintances  among  water-works  officials 
and  engineers.  Indeed,  so  intimately  connected  was  he 
with  water-works  history  and  with  the  introduction  and 
use  of  water  meters  that  a  sketch  of  his  business  life  is 
little  else  than  an  outline  of  the  development  of  the 
water-meter  industry. 


John  •'.  Kellej  wn    born  in  Woodford  County,  Oalway, 
i.  ,\|m  .  17,  i   3fl      II  rated  to  Amei 

i    ii    birth,  and  young  Kelley'    D03 1 1  daj 

Pa  n    1  '  and   Rot  heater,  V  "i      and  I  !in 

■  i,   Ohio,    where   he    ■  1    in    the    publii 

Fortified   by  a  genuine   [rish  optimi  m   and   n 

he  1  ame  to  Wow   York  City  to 

I  tl     1     ii     '  0,  launched  th 

\ilt:,  I   he  we    made  Pn   idi  o1  and 


of  which  he  remained  the  active  head  until  his  deal 
Jan.  24,  1914. 

In   1870,  water  meters   were  little    used    in    Amer 
cities,  and  in  many  instances  were  decidedly   unpopi  j 
as  an  incident  in  Mr.  Kelley's  own  experience  illustnfl 
In  the  early  seventies  when  he  was  not  only  the  presii  I 
of  the  company  but  its  salesman  and  chief  enginee 
well,  he  was  once  on  a  missionary  visit  to  Winchel 
Ky.     Here  Mr.   Kelley's  suggestion  of  measuring  wi 
a  substance  as  free  as  air  and   illicit  whiskey   in   "  il 
Kentucky,"  filled  the  superintendent  of  water-works  t* 
genuine  fears  for   the   water-meter  manufacturer's  1;; 
and   having  taken  a  personal   liking  to  Mr.   Kelley. 
water-works    superintendent    eonfidentally    assured    ] 
that  the  safest  thing  to   do   was   to   take  the   first   tim 
north;  for  if  his  errand  became  known  to  the  popul 
he  had  a  good  chance  cf  being  filled  full  of  lead  !  On  I 
other  hand,  Mr.  Kelley  had  no  difficulty  at  all  in  sell g 
meters  to  the  water-works  company  at  Concord,   X.    I 
the  superintendent  of  which  was  so  delighted  upon  wat-  ( 
ing   the    movement   of   the   recording   dial,   that    he  1- 
mediately  ordered  several  meters  without  further  testH 
their  efficiency. 

Eor  the   first  ten   years   of    its    history,   the    Natiol 
Meter  Co.  manufactured  and  sold  only  the  "Gem"  war 
meter,  which  is  of  the  veloi  ity  type,  invented  and  pfl 
ented  by  Henry  F.  Read,  of  Brooklyn,  N.  Y..  .in   IS. 
At  this  time  practically  the  only  other  meter  in  act  11 
use  was  the  old  plunger-type   Worthington   meter.     'I 
objections   to   the   early   water    meters   were    lack    of 
curacy,  high  cost,   and    their    use    for   small    pipes   on 
The  first  large-size  "Gem"  meters  were  two    I  -in.  niets 
ordered  in  the  early  seventies  by  the  Jersey  City  wat  - 
works  department.     As   this  size   was  against    all   pre- 
dent,    Mr.    Kelley    was    almosl     reluctant    to    accept    1' 
order.     These  meters  were  sold  for  $.">00  each:  the  sai* 
size  today  costs  $160. 

Even  at  this  period  of  water-works  history,  the  <■<•< 
omy  of  water  meters  and   then-  influence  in  preventr 
unreasonable  consumption  were  clearly  appreciated  by 
wide-awake  water-works  officials;  hut  although   the   In 
water-meter  paten!  had  been  issued  in  is:!7.  ami  a  buu 
red  or  more  by   IS^O.  n   really  popular  meter  was  ye! 
appear.     In    1878,  the  Chief   Engineer  of  the   Executi 
Board,  of  R01  heater,  X.  Y..  reported  :* 

Tl 1..11   need  ol    water  boards  all   over  the  country  is 

durable  meter,  registerlns  with  reasonable  mTurary,  whl 
can  be  furnished  for  about  half  the  present  prices.  T 
fortune  of  any  Inventor  Is  secured  who  can  Introduce  sn 
:i  meter;  and  when  Introduced,  the  water  i....u.is  ..1  mosi 
our  old  cities  can  well  afford,  In  almost  all  cases,  t.i  meter  1 
u  ater  furnished   their  customers, 

At  the  time  this  was  written,  over  600  patents  had  bl 

issued  in  the  United  Stales  for  water  meters  and  wate 
meter  improvements.  It  is  sufficient  evidence  of  the  di 
tiddly  of  the  problem  presented  licit  of  all  the  types  < 
water  meters  then  invented,  less  Hum  half  a  dozen  wei 
in  anything  like  general  use,  or  gave  atisfaeton  resul 
upon  prolonged  trial. 

The  diffii  ulties  of  introdui  ins  water  tera  were  I 

1  rea  ed  bj   M pposition  of  main   well  meaning  person 

li.i  ed  on  the  belief  thai  the  metering  of  water  would  lei 

to  a  reduction  in  fl mounl  used  and  be  detrimental  1 

the  health  and  eleanlinc  of  city  dwellers.  This  lui  1 
ways  been  the  tock  argument  of  those  opposed  l"  th 
introduction  of  meters,  and  il  has  hen  used  with  efTet 

■  iii    5    1878,  p   188, 
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ier  and  over  again  ;  and  so  recently  as  by  the  late  Mayor 
aynor,  of  New  York  City. 
I  It  was  early  learned  that  many  water-works  depart- 
tents  were  desirous  of  having  a  positive  in  preference  to 
::  inferential  velocity  type  of  meter.  The  problems  which 
ixed  the  inventors  of  rotary  meters  to  the  utmost  were: 
1  )  to  reduce  the  friction  of  the  moving  vanes  or  wheel 
)  the  lowest  possible  point:  (2)  to  so  direct  the  current 
i  water  upon  the  wheel  that  the  latter  would  move  with 
he  least  possible  quantity  of  water:  (3)  to  so  construct 
he  register  that  it  would  retard  the  motion  of  the 
heel  as  little  as  possible.* 

One  of  these  pioneer  investigators  and   inventors  was 
..wis  II.  Nash,  of  South  Xorwalk,  Conn.,  with  whom  the 
lajjjonal   Meter  Co.  entered   into  an  agreement,  in  Jan- 
ary.  1878,  to  conduct  a  series  of  investigations  with  the 
hject  of  perfecting  a  sliding  piston  device  for  a  positive 
■Jfe  of  meter.     Mr.  Xash  thoroughly  tried  out  this  prin- 
iple,  but  finding  it  defective,  abandoned  it.  and  started 
new.     The  company  devoted   a  year  to  testing  various 
i  \ ices,  and   its  crowning  effort  was  the  meter  which  it 
pyropriately  named  the  "Crown"  meter.     This  was  in 
ie  latter  part  of  1879,  and  was  but  the  beginning  of  the 
lany  water-meter  inventions  of  Mr.  Nash,  who  has  ever 
me  e  been  Chief  Engineer  of  the  company. f 
The  •"Crown"  meter  met  with  early  and  lasting  success. 
be  Water  Commissioners,  of  Providence,  I!.  I.   (a  city 
Inch  as  early  as   1X76,  bad  fully  one-third  of  its  water 
ervices  metered)  tested  a  V£_m-  "Crown"  meter  in  1880, 
pproved  and  recommended  it.     For  a  long  period,  how- 
ilie   introduction   of   water   meters    progressed   very 
and   many  arguments   were   necessary   to  convince 
government   officials   that   meters   were  an   economy. 
-'••.'.  statistics  collected   by  M.   X.   Baker.}  editor  of 
"The   Manual   of   American    Water-Works,"   brought   out 
the    following    facts:   of   203"    water-works    only   98    bad 
or  over  of  their  taps  metered,  and  these  98  water- 
-  had  about  61%  of  all  the  meters  reported,  or  L09,- 
il   of  a  total  of    163.178  meters.     But  eight  of  the 
srest  cities  in  the  United  Slates  had  20%  or  more  of 
their  services  metered.     Al  this  period,  both  the  Ameri- 
can and  New  England  Water  Works  Associations  were  do- 
ing much  educational  work  to  prove  to  city  officials  the 
saving  effected  by  the  use  of  water  meters. 

A  decade  later,  in    1901,  a  compilation  made  by  Ceo. 

I.    Bailey,   Superintendent    of    the    Bureau    of    Water,   at 

I..   X.   Y..  showed   that   23  large  cities,  with  an  ag- 

itc   population   of    1,600,000   had    from   50   to    100$ 

of  their  services  metered,  22  cities  from  25  to  50%.    18 

"'  to  -.':.',  .  and  71  cities,  0  to  !"',    metered.§  Mr. 

Itailcv  found  : 

There   la   one    result   which   stands   forth   preeminently,    viz., 

>t    capita   consumption    is  twice  as  Kreat  as 

Itl   reasonably  l>c,  and   thai   cities  which  are   now    In   dls- 

■  ■{   a    water    famine,    and    consequently    are 

irch    of    additional     supplies,    can,     by    applying     proper 

ils  of  conservation   to  tie  h    pre   •  m     upplies,  more  quick - 

I    rhcaply    relieve    themselves   from    their   distresses,   and 

dolns    havi    an  nbundanl   and  adequate  supply   of  water 

i:    mill',    Inhabitants  as  they   have   now, 

The  sternly  accumulation   oi    proof  of  the   efficacy  of 
Water  meters  m  reducine  v  iter  consumption  was  i m 


Ni  ,-.         ...  i     i 
■  \   tun  .i.    crlpl  "iii  i.i   i  he  "( !i  o«  n"  meti  I   and   l( 

•     found    In    "lOiiKlni-crlnK    News."    No\     29,    1879,   e 

:.n       mIIi    I.       bj       Ml 

Ineerlng  News,"   Jnn     16,    1898,   p    61 
("Engineering   News,"   Apr.   B,   1901,   p    280 


panied  by  a  steadily  increasing  demand  for  meters  by 
water-works  operating  officers  whenever  they  could  obtain 
the  necessary  authority,  and  the  next  decade,  from  1900 
to  1910,  was  one  of  tremendous  expansion  in  the  meter 
manufacturing  industry.  In  1906,  the  Xational  Meter 
Co.  turned  out  its  500,000th  meter.  The  same  companv 
sold  its  L,000,000th  meter  in  the  latter  part  of  1913. 

A  compilation  of  the  water  consumption  of  American 
cities,  made  by  Edward  S.  Cole,  in  a  paper  read  before 
the  American  Water  Works  Association,  in  June,  1912,* 
showed  17  cities  with  100%  of  their  services  metered:  56 
with  over  75%  metered:  and  78  with  over  50%  metered. 
besides  many  between  25  and  50%,  out  of  a  total  list  of 
163  cities.  Although  these  compilations  are  not  strictly 
comparable,  they  show  the  great  impetus  given  the  water- 
meter  industry  during  the  past  decade  .The  industry  of 
which  Mr.  Kelley  may  almost  be  said  to  be  the  father 
and  in  which  as  time  went  on  he  bad  no  little  competi- 
tion, now  gives  employment  to  thousands  of  men  in  no 
less  than  a  score  or  more  water-meter  manufacturing  es- 
tablishments. 

Devoted  as  Mr.  Kelley  was  to  his  business,  he  found 
time  for  much  philanthropic  and  civic  work  in  his  home 
■  ity  of  Brooklyn,  X.  V.  His  private  charities  were  in- 
numerable; it  is  said  by  those  who  knew  him  best  that 
a  tale  of  genuine  distress  never  failed  to  open  his  heart 
and  purse.  Although  more  than  ordinarily  successful  in 
his  business,  his  mind  was  singularly  free  from  guile, 
and  was  clean  and  pure.  None  ever  heard  profanity 
from  his  lips,  and  stories  of  doubtful  character  were 
never  told  in  his  presence  by  those  who  knew  him  and 
valued  his  good  opinion.  Be  was  a  member  of  the  Board 
of  Education  of  Brooklyn,  and  subsequently  of  Greater 
New  York,  for  many  years,  and  he  never  shirked  a  single 
civic  duty,  however  pressed   for  time  for  business. 

lie  was  a  man  of  great  strength  of  character  and  posi- 
tive yet  genial  in  his  manner.  A  favorite  story  which  he 
often  told  of  himself,  and  one  that  will  be  appreciated  by 
all  who  were  acquainted  with  him,  was  of  his  experiences 
on  a  jury  "with  eleven  stubborn  men.  all  of  whom  were 
opposed  to  his  decision;  yet  everyone  of  them  eventually 
came  to  hi-  way  of  thinking." 


A    Compact    200-hp.    Gasoline    Engine    will    be    used    in    the 

Rodman    Wanamaker    transatlantic    aSropli The     motor 

which  is  readj  tor  installation  is  of  the  Curtlss  V-type,  eight 
cylinders  each  with  a  bore  and  stroke  of  :>x7  In.  The  cylin- 
ders are  Individual  with  welded  waterjaekets  of  noncorrosive 
monel-metal;  each  cylinder  lias  four  tungsten-steel  valves. 
2ylin.  in  diameter  with  ,T„  In,  lift.  The  thirty-two  valvi 
operated  from  a  single  camshaft  The  crank  case  is  compose, i 
of  two  aluminum  castings;  the  crankshaft,  of  Krupp  sti 
4    ft.    leliK    by    LM<     In,    in    diameter,    and    Is    drilled    With    an    oil 

duet.  'i'h.  connecting-rods  are  i  type  forglngs  with  large 
bearings,   with   oil   ducts   to   piston    pins 

Water  circulation  is  obtained  by  a  centrifugal  pump  hav- 
Ini  b  capacity  of  10  sal  per  mln  Cylinder  heads  and  valve 
seats  are  water-cooled,  as  are  the  exhaust-valve  stems  for 
near  ly   th.ir  eni  Ire    li 

The  lubricating  system   is  handled   by   thre.  seared 

pumps.  One  large  pump  drives  the  oil  under  hiuh  pressure  t.. 
everj  bearing  through  the  main  shaft,  camshaft  and  connect- 
ing-rod, while  iu'ii  smaller  pumps  keep  the  lower  half  of  the 

■  nil.  a      'i'h Bollne   intake   manifolds   are   -'■_•    in.   in 

ter    \     :''.■  Scheblei  carburetoi   li    used      li  was  essential 

i  ii.it   iii"  dlmensl  to  a  certain  space, 

The  ens  Ine   «  as   run   a  i    > li  on  ra  on 

.Mar  ?  At  1100  i  ion  equipped  with  ;i  B-fl  experimental 
propeller,  a  statli    thrust  oi  aboul  BOO  lb    is  said  t"  have  been 

■  .1 


Mir.    11,    \:>l-2.   p.  371. 
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The  author  of  the  article,  "Approximate  Long 
Chords,"  printed  on  p.  570  of  our  issue  of  Mar.  12,  is 
George  Paaswell,  Assistant  Engineer.  Public  Service 
Commission.  New  York  City.  A  printer's  error,  omit- 
ting his  name,  temporarily  deprived  him  of  credit  for  an 
ingenious  short-cut  in  curve  calculations.  We  apologize 
for  the  printer. 


wiftlh  Pm\©,iUiinmg\.&I©  Misses3 
as&dl  Places' 

The  accompanying  views  illustrate  a  new  tunnel-lining 
car  which  has  just  been  put  in  operation  on  the  Chicago, 
Burlington  &  Quincy  E.K.  The  car  is  self-contained, 
carrying  on  it  the  concrete  material,  the  concrete  mixer, 
and  the  method  of  delivering  the  concrete  into  the  forms. 

The  outfit  is  mounted  on  a  standard  40-ft.  fiat  car.  It 
consists  of  a  pneumatic  concrete  mixer  (of  the  type  de- 


hopper  is  lifted   and   tilted   to  discharge   into  the  mix 
li\    means  of  a   cable  operated   by   a   small   air  cylinde 
The  cement  is  stored  in  bags  under  one  of  the  bins,  whic 
is  18  in.  narrower  than  the  car,  leaving  space  for  a  ma 
to  carry  the  cement  bags  from  under  the  bin  up  an  ii 
dine   to   the   mixer   platform.      The   pipe   which    conve; 
the  concrete  from  the  mixer  to  the  forms  is  8  in.  in  dian 
eter  and    runs  from   the  mixer  under  the  car  and  up  si 
the  end  to  the  top  of  the  bin,  14  ft.  above  the  rail,  an 
then  on  an  incline  above  the  car  to  a  point  about  24  f|) 
above    the    rail    where,    when    it    is    in    action,    it    entei 
through  a  bulkhead  into  the  tunnel  form.     This  incline, 
pipe  is  raised   and   lowered   in  order  to  clear  the  bracei 
of  the  tunnel  forms.     The  pipe  is  raised  and  lowered  In 
tween  guides  by  ;■  cable  attached  to  an  air  cylinder  arn 
when  not  in  use  the  guides  fall  down  and  are  left,  out  o 
the  way.  The  water  barrel  is  located  on  the  car  and  wate 
is  discharged  from  it  through  a  pipe  to  the  mixer. 

In    operation,    the    car    is    rim    into    the    tunnel    wit! 
enough  material  fot   about  25  cu.yd.  of  concrete,  and  i 


I-' to.  i .     Loading  the  Hoppeh 

(Tunnel   lining   ear,  C,   B    &  '.'.   R.H    equipped   with   p 


"to.   •?.      Soi  ii.tim;   tin     Cm  uioc 

in I      l.l.l-     Ill     ■       Ml... 


cribed        i     .  i    erring   \i«       V.ug,   l".   I'M  I.  p,   IV.M.  connected   to  an  an  Bupplj   line  laid  along   the  track  d 

which  is  located  o  car  a1  al i  the  mid-  whatever   poinl    the  work    is   io  be  carried   on.      Mixing 

die,  two  material  ion-  with   then    bottoms  sloping  dowi veying  and  pit g  this  quantity  can  he  done  in  I  ha 

toward   the  n  tank,  and  a  di   ivering   pipe  Phe  crew  consists  of porator,  who  operates  the  mixel 

From  the  mixer  out  above  the  cai      The   mixei  and  all  the  valves,  one  man  to  carry  cement,  one  man  to 

.i   closed   lioppei    into   which   the   water,  drj  untie  the  cement   sacks  and  dump  the  cement    into  thi 

ind  cement  are  placed,  and  into  which  a  IjIbbI  hopper,  and  one  man   to  operate  the  hopper  gate 

orced,  blowing   the  aggregate  I  ig      I      I the    hopper    dumping    the    nggi 

and  water  tl gh  the  pipe  to  the  outlet,  which  it  reache  into    the    mixer    in    the    middle    of    the    ear.     Pig,    I 

Iiom     the  i  om  pete  (in  thi    ease  n  test  i  Inn i  grave] 

The  bin    contain  about   705  cu.ft    ol     pace.     The)  arc  gand   merely)    being   blown    from   ib tie!   end  of 

cnei         i      i    of  bank  the  discharge  pipe,     The  car  was  equipped  for  the  rail 

i  i..  ile  .ii.i.i  of  the  cai  and  di  road  by   the  C ct,    Mixing  &    Placing  Co.,   128  West 

through  chutes   into  a   mea  uring   hopper.     Thi  Madi  on  St.,  Chicago,  III. 
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The  Taylor  store  on  Euclid  Ave.,  in  Cleveland,  Ohio, 
occupies  a  five-story  building,  now  seven  years  old.  The 
building  was  designed  for  a  total  height  of  eight  stories, 
the  footings  and  columns  being  proportioned  therefor; 
the  idea  was  to  add  the  three  upper  stories  when  required 
by  the  business  of  the  store. 

This  increase  in  height  is  now  being  made,  with  no 
interrupt  inn  to  the  business  in  the  store.  The  accom- 
panying view,  taken  the  last  part  of  January,  shows  the 
lie  staging  built  up  on  the  Euclid  Ave.  front  of  the 


Obnamkntai   Staring   to  R Ave.,  Front  of  Tay- 

3tot?e,  Cleveland,  Dl*ring  Story  Addition 

building  to  earn  the  workmen  for  tin1  cornice  removal 
and  face-wall  construction  and  shows  also  the  highly  or- 
namental sidewalk  protection  ind  hoisl  cages,  which  at 
the  time  the  picture  »;i-  taken  were  no!  quite  complete. 
■  the  main  business  treel  of  '  li  veland, 
and  an  nttenipl   was  mad*  e  necessary  street 

obstruction    and    scaffold  u  ohti  usive   ;is    possible. 

The  reconstruction  work  involves  some  interesting 
hires.    The  number  "t  eli  vators  in  the  "I, I  store  vva-  Bis  : 

eight  ri     i  i  >  ■    idded.     1 1  was  necessary,  however, 

i'  al  leasl  siv  elevators  in  constant  Bervice,  and  as 
the   ncv    elevators   were   immediately    alongside   the   old 

ittcries   ii    requin  rl     ni 'ful   adjusl 

the  wink  tn  maintain  a  proper  elevator  service.  Conned 


ing  the  column  extensions  to  the  top  of  the  old  columns 
was  also  somewhat  difficult,  on  account  of  danger  of  leak- 
age. A  portion  of  the  roof  immediately  around  the  top  of 
the  old  columns  was  first  removed,  and  the  new  column 
addition  placed  on  the  plate  there  with  no  delay;  immedi- 
ately, a  waterproofing  layer  was  placed  tight  around  the 
base  of  the  new  columns,  so  that  no  opening  was  left 
for  the  entry  of  water  into  the  top  floor,  where  the  regu- 
lar operations  of  the  store  were  in  progress.  A  further 
interesting  feature  in  Cleveland  was  the  fact  that  ma- 
terial had  to  be  brought  in  on  a  busy  street  and  immedi- 
ately into  the  building,  with  no  delay.  This  is  quite 
common  in  Xew  York  and  Chicago,  when  such  construc- 
tion is  carried  on.  but  in  the  smaller  cities  it  is  more  com- 
mon to  pile  the  material  around  the  building,  and  use 
it  as  needed. 

The  building  was  designed  by  J.  Milton  Dyer,  archi- 
tect, of  Cleveland,  who  is  in  charge  of  the  addition,  which 
is  being  done  by  the  Geo.  A.  Fuller  Co.  C.  A.  Lohmiller 
is  the  superintendent. 

A.ia  H&SiMgvjm  Ts'svcIr5.=Hirasp©ctI®ini 
M©.c]hiBini© 

A  light  machine  for  indicating  and  recording  varia 
tions  in  gage  and  superelevation  of  track  has  been  built 
in  Italy  and  is  shown  in  the  accompanying  cut.  The  ap- 
paratus is  tarried  by  a  vertical  frame  mounted  on  bear- 
ings .in  a  single  axle  and  attached  to  a  hand-car  or  small 
flat   car    A    by  a  horizontal  yoke    B. 

To  indicate  variations  in  gage,  .me  wheel  C  is 
mounted  on  a  sleeve  riding  on  the  axle  and  is  held  out 
against  the  rail  by  a  coiled  spring  D,  bearing  against  the 
sleeve  and  a  collar  on  the  axle.  A  vertical  lever  E  is 
held  with  its  head  against  the  end  of  the  sleeve  and  is 
connected  to  another  vertical  lever  F.  whose  upper  end 
forms  a  pointer  traveling  across  a  scale  G    at   the  top  of 

I 


Side    Elevation 


End    Elevation 


\n    Italian  Track  Inspei  n.>\    ind  Recording 

Al  vCHINI 

the  frame.  The  vertical  frame  carries  a  forked  arm  //. 
which  ri.les  against  the  opposite  rail.  Any  variations  in 
gage  cause  the  wheel  and  its  sleeve  to  slide  upon  the 
axle,  ami  these  movements  are  multiplied  by  the  pointer 

and   indii  al.  d  "ii  the  scale. 

To  indicate  the  superelevation  on  .mves.  there  is  a  see- 

I  vertical   lever  and  pointer  /.  pivoted  near  iis  lower 

Mel  and  carrying  a  heavy  hall  or  weight  ■/    at  (hat  end. 

This    lever    tends    to    remain    vertical    while    'he    frame 

and  scale  tilt  laiei-allv  due  io  ihe  superelevation  of  the 

col-      The  -.ale   is  graduated   to  sh..w    the  amoup!  of 

superelevation.     Both   lever-   have  leyeT  connections  to 

pel"  il                    a  traveling  -I i  of  paper  A",  thus  re- 

i     variations    in  gage  and   elevation   of  track. 
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The  machine  is  the  design  of  N.  Iaforte,  and  is  de- 
scribed in  the  Iiivista  Tecnica  delle  Ferrovie  Italianr. 
A  similar  light  and  portable  machine  used  on  the  North 
em  Pacific  Ry.  was  described  in  Engineering  News. 
June  4,  1909.  This  formed  a  self-contained  machine, 
heing  mounted  on  three  wheels,  like  a  track  velocipede, 
but  had  not  the  high  frame  and  large  indicating  scales  of 
the  Italian  machine. 


Sfteell  Bs'idlg'®  Spsura 

The  accompanying  halftones  are  from  photographs  of 
the  bridge  carrying  Seventh  Ave.,  in  the  Borough  of 
Brooklyn.  New  York  City,  over  the  depressed  tracks  of 
the  Long  Island  R.F..  beaween  61st  and  62nd  St.  and 
show,  particularly  in  Fig.  2,  some  work  which  has  recently 
been  done  tearing  out  the  northerly  span  of  this  bridge 
to  make  way  for  the  depression  of  the  tracks  of  the  Sea 


i In  concrete  on  opposite  sides.  The  top  flanges  of  t1 
girders  come  above  the  bottom  line  of  the  floor  slab  a 
are,  therefore,  surrounded  by  a  large  mass  of  concrd 
and  this  concrete  has  been  assumed  to  carry  its  propc 
tionate  part  of  the  live-load  stresses  in  the  design  of  t 
bridge.  The  bridge  was  built  in  1910  and  has  been 
active  service  since  that  time. 

The  work  of  tearing  out  the  northerly  span  has  bet 
executed  by  first  removing  the  roadway  and  sidewa 
slabs  from  between  the  girders,  then  removing  sumciefi 
of  the  concrete  incasing  the  girders  to  enable  the  long 
tudinal  girders  to  be  cut  loose  from  the  end  transver; 
girder  by  knocking  out  the  rivets  in  the  connections  i 
the  ordinary  way.  and  then  cutting  away  just  enough  f 
this  incasing  concrete  at  the  other  end  of  the  longitudins 
girders  to  allow  the  latter  to  be  cut  away  from  the  trans 
verse  girder,  which  is  to  remain  standing,  by  means  d 
an  oxyacetylene  torch. 

In  order  to  remove  the  old  concrete,  it  was  nece 


\ft 


I'm,    1.     Bbidge  oveb   Long    Island  R.R.  at  Seventh 
Avk.    and  61sx   St.    Bhoob  ia  \ 

(Removal   work   at   far   end   I 

B  l.'.i:..  ;•  pari  of  the  Brooklyn  Rapid  Transit  system 

which    is   being   reconstructed    and   connected    with    the 

Fourth   Ave.  subway  to   form   a   through   line  to   Coney 

Island  ae  ;i  pari  of  the  new  dual  trabway  system  in  New 

Y'.il.  City.     The  two  tracks  now   crossing  Seventh  Ave. 

ide  are  to  be  replaced  by  four  tracks  at  a  lower  level 

ami   i1       mal       ii    necessary   to   tear  down   the   presenl 

northerly  span,  about  •.'",   I't.  long,  and  replace  ii  by  two 

.mil  v,  mi  eai  h  be  about  33  fl  .  long. 

The  presenl   Seventh  Ave.  bridge  is  270  l'i.  long  and 

.1     I  l-l't.    roadway    and     two     10-ft.    sidewalks.        II 

ontinuou  Prom  abutmenl  to 
abutment  over  »ix  pan'  ol  prismatit  concrete  pier  ,  The 
bridgi  i    plati   girder  floor 

the  pit  ■     and  ci e     i     main  longi- 

ill  incased  in  con 

ed-i  om  n  te  flooi     lab    1 2  in.  thick 

under  the  roadwny  and  "   in.  chirk  undei   the  sidewalks. 

The  sidewal  ■"■'  ''-    roadway 

.  d  with  a  p  The  concn  tc  im  i the 

minimum  thicl ind  i    bonded 

t,,  >|  .  ops  of  twi  led 

pod    14  in  ;    hole    pum  hed  in  the 

rders,  ilding   togi  ther 


Fig.  2.     Conckete  Flooi;  Removed  from  Seventh 
Ave.   Bbidge 

in  drill  Imlcs  and  use  small  charges  of  dynamite,  thus 
shattering  the  material  and  allowing  it  to  be  knocked  and 
pried  In  pieces  by  sledges  and  bars.  All  of  these  opera- 
tions have  shown  the  concrete  to  be  of  most  excellent 
quality  and  have  demonstrated  thai  the  methods  adopted 
for  bonding  the  concrete  to  the  steelwork  have  been 
thoroughly  effective.  The  concrete  was  not  only  effec- 
tively I led   to  the  structural-steel   parts,  but  was  bo 

dense  and  free  from  voids  thai  praeticall)  no  rusting  of 
the  structural  steelwork  could  be  discovered  anywhere. 

The  contractor  advises  that,  to  remove  the  concrete 
ami  knock  oui  the  rivets  connecting  the  longitudinal 
girders  with  the  end  floor  beam,  required  the  services  of 
12  men  and  a  foreman,  a  total  of  3080  man  hours  and 
cost  $750;  to  cul  off  the  eighl  longitudinal  plate-gird- 
ers with  the  oxyacetylene  torch  required  two  men  and 
■  mii  lii  ten  hours, 

The  work  "i  cutting  out  the  Bhorl  | of  longitud- 
inal girder    which  have  been  lefl  attached  to  the  trans- 
irdei   which  remains  standing  will  be  included  in 

the    contract     Pol     the    new    spans    which    has    nol    yet    hern 

Ii  'i     Thi    nev     pan    will  l i   the  same  desig n  as 

I Id    trui  ture. 

Tin   «rorl   oi  tearing  down  I  he  old  i  pan  here  described] 


; 
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I  done  by  George  W.  McNulty,  Inc.,  New  York  City, 

,vho  is  the  contractor  for  the  construction  of  the  new  de- 

id   four-track   line   for   the   Sea    Beach   R.R.      Both 

riginal  bridge  and  the  proposed  new  spans  were  de- 

by  .1.  B.  French.  Consulting  Engineer,  Xew  York 

I'llV. 


!  Movimv^  §i  Cms*  Dua 

By  E.  J.  Kjstapp* 

In  order  to  make  room  for  the  new  Detroit-Superior 
Viaduct,  which  is  now  under  construction  across  the 
Cuyahoga  River  valley  at  Cleveland.  Ohio,  a  1000-ton  car 
dumper,  built  for  the  Eric  R.R..  by  the  Wellman-Seaver- 
Ifforgan  Co.,  in  1911,  lias  just  been  moved  out  of  the 
right-of-way  of  the  viaduct  about  214  ft.  along  the  river 
to  a  new  foundation.  The  dumper  has  a  capacity  of 
224,000   lb.   including   the  car  and   coal,  and   will   dump 

•455    E.    USth    St..    Cleveland,    Ohio. 


about  30  cars  per  hour.  It  is  SG  ft.  high,  38  ft.  wide, 
and  56  ft.  long.  The  main  structure  is  carried  on  four 
columns,  which  foot  on  concrete  piers  founded  on  piles. 
The  cradle  is  carried  on  concrete  columns  rising  about 
16  ft.  abo\e  the  level  of  the  main-column  foundation. 
In  addition  to  the  main  superstructure,  there  are  boiler-, 
mule  hoist.-,  cradle  pan  and  engine,  all  on  independent 
foundations.  With  the  exception  of  the  approaches, 
which  were  taken  down,  the  entire  structure  and  adjuncts 
was  jacked  up  and  moved  as  a  unit  to  its  new  location. 

In  order  to  waste  as  little  working  lime  as  possible,  it 
was  decided  to  move  the  structure  between  the  Fall  clos- 
ing and  the  Spring  opening  this  year,  but  it  was  rather 
difficult  to  get  a  contractor  to  undertake  to  move  the 
structure  intact.  Finally,  however,  the  John  Eichleay, 
dr..  Co..  of  Pittsburgh,  took  the  contract,  and  success- 
fully carried   it   out  during  the  past  month. 

The  two  accompanying  views  show  the  structure  just 
previous  to  the  moving.  It  is.  in  the  views,  jacked  up 
on  rollers  ready  to  be  moved.  In  preparing  the  plant  for 
moving,  the  approaches  were  all  taken  down, 
the  machinery,  boilers,  and  other  adjuncts 
were  jacked  up  and  placed  on  the  I-beams 
and  timbers,  forming  a  continuous  platform. 
The  machinery  and  boilers,  being  on  the  land- 
ward side,  acted  as  a  necessary  counterweight 
to  the  heavy  cradle,  which  overhung  on  the 
river  side. 

Fig.  2  shows  the  dumper  from  the  river  side. 
As  will  lie  seen   there,  the  main   supports  are 


Kir,.    |. 
View    i  ro  h 

\  I  W       I  A  I- 
i   ITION 

Jl      i      I'.r 

ioi.i     Mov 

IM. 


Pig 


Rivi  i.-  Sidi 
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transverse  \M-in.  80-lb.  I-beams,  which  were  bolted  in 
groups  of  two  mi  either  side  of  the  river  columns.  The  top 
flanges  of  these  beams  were  cut  out  at  the  columns,  so  that 
the  bases  of  the  columns  rested  on  the  bottom  flanges  and 
the  web  of  the  I-beams  lay  flat  up  against  the  vertical 
plates  of  the  columns.  These  I-beams  rested  on  longi- 
tudinal 12-in.  311-^.-11).  I-beams  running  parallel  to  the 
river  and  resting  in  turn  on  the  rollers  which  rolled  on 
a  runway  built  up  on  timber  cribs.  In  the  rear,  the 
slanting  columns  were  handled  in  the  same  way,  except 
that  12xl2-in.  timbers  were  used  instead  of  the  2-t-in. 
transverse  beams.  On  account  of  the  batter  to  these  col- 
umns, they  were  supported  additionally  by  drum  posts 
(timbers  with  screwjacks  at  the  end)  which  carried  the 
load  of  the  columns  at  about  their  miclheight,  vertically 
down  to  the  platform.  In  addition,  drum  posts  were 
placed  under  the  center  of  the  pan  and  under  the  cradle. 
The  cradle  was  lashed  to  the  upper  works.     The  12-in. 


Cboss-Sectioneb  foe  iP|-Ft.  Pipe 

:» 1 1  ;>-!!'.  longitudinal  beams  fori I  a  floor  on  which  were 

carried    the     machinery,    boilers,    brickwork,   coal     bin, 
.   and   :il!   other   separate   units,   so    thai    when   the 
ne  reached  its  new  site,  all  thai  was  necessary  was 
to  lei  each  unil  down  Into  its  proper  place. 

Pri  ion-  to  the  moving,  the  final  foundation  for  the 
i  el  as  -how  n  to  the  lefl  in  Fig. 
v.  Tins  foundation  consisted  of  the  regular  pile  Eootings 
with  concrete  piers  at  the  proper  places.  The  runway 
over  the  final  foundation  consisted  of  transverse  18-in. 
I  beams  and  longitudinal  10-in.  [-beams,  forming  a  plal 
form  on  a  level  with  the  platform  of  the  old  foundation. 

The   procedure   was   fii  -t    to  jai  I     up   the   si  ructure  a 
heighl  of  35  in.,  second,  to  build  the  plat  form  ami  crib- 
bing described  above,  third,  to  haul  the  structure  to  its 
new   position,  and    fourth,   to  jack    i1   down   to   it-    final 
To  rai  e  the  differenl   units,  230  jackscrews  h  ere 

used     '       I  i0  rollei     were   required      Th i  ive 

power  was   furnished   by   two   winche    each   pulled   by  a 
team  of  horses.     The  haulii  re  reeved   in  five 

l      bloi  I-.       The    ad  ual     mm  iiiL'    ami     low  cm 

1  .ii.oiii   :,i  j   da)         \   total  of  21  y%  dt 

quired  for  preparing  thi  e  for  the  i ing      \  fter 

the  machim  ttl<  m<  tit  of  VJ 

noted,  and  al   the    1 20   ft.  etl  lemenl   reai  bed 

the  total  of  '  i  in.,  bul  this  v  ettlt  m<  nl  noted, 

and  the  machine  wa    finally   placed  without  any  trouble. 
Tin-   writer   wishe     to   lhank    Emil    Dauenhauer,    the 
i he  r-onti .e  tor.  for  i li 


<G©  sadism  aft 
By  Arthur  W.  Tidd* 

One  special  type  of  aqueduct  built  by  the  Board 
Water  Supply  on  the  new  Catskill  supply  for  New  Yoi| 
City  consists  of  11-ft.  3-in.  riveted,  steel  pipe  incased 
a  concrete  envelope  and  lined  with  cement  mortar.  I 
pipe  was  delivered  on  the  ground  in  ^i/a-ft.  or  15-ft.  i 
tions,  which  were  rolled  into  the  trench,  placed  on  c 
crete  cradle  blocks  and  riveted  together.  The  pipe  va 
ried  in  thickness  according  to  the  hydrostatic  head,  fror ! 
iVin.  plate,  lap-jointed,  to  T%-in.  -plate,  butt-jointed| 
The  empty  pipe  flattened  slightly  under  its  own  weight! 
and  it  was  desirable  to  obtain  a  true  record  of  the  amount 
distribution  and  shape  of  the  deformation  after  it  was  hi 
place  and  riveted.  To  obtain  this  information  the  cross(t 
sectioner  described  in  this  article  was  constructed  in  om| 
instance  and  an  actual  cross-section  of  the  inside  of  tin 
pipe  taken  at  various  stations. 

The  instrument  (see  view,  Fig.  1,  details,  Fig.  2)  conl 
sisted  of  a  board  held  rigidly  in  position  near  the  centeii 
of  the  pipe,  over  the  face  of  which  a  movable  arm  trav-j 
eled  carrying  a  pencil  which  recorded  graphically,  on  a 
sheet  of  paper  pinned  to  the  board,  the  outline  of  the 
pipe.  The  instrument  was  held  in  position  by  means  of. 
three  braces,  the  vertical  brace  being  of  fixed  length  and 
the  horizontal  brace  having  one  end  of  fixed  length  and! 
the  other  adjustable.  The  center  line  of  the  braces  in-| 
terseeted  on  the  center  pin  D.  The  pin  was  also  the  cen- 
ter for  the  tracer  arm  and  for  the  completed  diagram.: 
The  distance  from  the  center  pin  to  the  end  of  the  two 
fixed  braces  was  5  ft.  ?i/o  in.,  the  theoretical  semidiam- 
eter  of  the  inside  of  the  pipe.  The  tracer  arm  was 
equipped  on  one  end  with  a  wheel  which  rolled  easily  oh 
the  metal  as  it  traversed  the  full  circumference  of  the! 
pipe.  The  other  end  was  slotted  to  slide  on  the  cede 
pin  1>,  for  a  distance  sufficient  to  take  the  maximum  dis- 
tortion, and  at  an  intermediate  point  carried  the  pencil 
./  that  marked  the  outline  on  the  sheet  of  paper  pinned 
to  the  diagram  board. 

In  operation  the  instrument  was  set  up  at  the  required 
station,  brought  into  position  at  righl  angles  to  the  axis] 
(in  this  case  an  c;i-\  matter  by  referring  to  the  circuin- 
ferential  joints  of  the  pipe),  securely  held  by  extending 
the  adjustable  end  of  the  horizontal  brace,  and  the  sheet 
of  paper  pinned  to  the  hoard.  The  tracer  arm  was  then 
revolved  around  the  pipe,  the  pencil  ./  marking  the  out- 
line. The  diagram  was  then  complete  as  far  as  the  field 
work  was  concerned.     In   the  office,  the  zero  circle  was 


The  distance 


th 


drawn,  of   radius  0.8    ft. 
i  hi  le  and   the  diagram,  nieasur 
actual  amount  of  the  variation 
it.  3  in,  circle. 

/'.    ign    "/     In    I  in  /in  nl      The    w  nil  I 

fixed  by  the   fad   thai   access  to  i In 
manholes   w  hose  >  lear  diameter  aftei 

This  wwh h  in  t in n  determined  the  le 

of  the  center   pin   and    the  delerminal  ion   of   llw 

t In'  zero  i  in  le,    Since  uiie  :  ide  brace  I  l he  I 

I    fixed   length    all   lh"  di -tort  ion   was  Hire 

righl   half  oj   I  he  diagram,  necessital  ing  mow 
ide  of  the  hoard. 
For  ease   in   t  ran  portal  ion,  t  he  appai  atu 


between  the    ero 

radial   line,   is  the 
pipe   from   an    I  1  - 


of  the  board   was 

pipe    was    through 

lining   was    22    in. 

1 1  inn  on  the  hoard 

radius  of 

iwer  brace 

wn   lo   the 

Spi "I 

was    built 
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Detail  of  (    s~^>\ 
slotted    1    \J 
Washer  C\ 


Plan   of   Horizontal  Brace   with  Diaqram   Board   removed 

lL3"     -  >\ 


One -tenth  Reproduction 
of    Diagram 


Diagram    Machine 

in    Position 


Details  Vat  D 
with   Horizontal  Brace 
clamped  in  Posrtion 


Pipe  Diagram  and  Instrument  Which   Made  Pi 


Elevation 

Details    at     E 


|;nock.lown.  The  horizontal  brace  was  readily  and  quickly 
ittaclud    tu   the   board   by   means   of   the  wing  nuts  and 
lo  ted   washers,  the  slutted    washers  being  slipped  back, 
irace  dropped  into  place,  the  washers  slipped  forward 
nto  it  and  the  wing  nuts  tightened.     The  vertical  brace 
i-    simply    inserted    under    the    galvanized-iron    eover- 
and  pushed  up  to  a  bearing  against  the  horizontal 
The  tracer  arm  was  held  against  the  face  of  the 
"an I  by  a  light  pressure  of  the  hand  as  it  was  revolved, 
ressure  of  the  pencil  on  the  paper  being  automatic- 
maintained  by  means  of  a  rubber  band. 
The   machine   was  entirely  home-made  except  for  the 
■  wheel  and  its  brass  fittings.     Kiln-dried  white  pine, 
V..  1.  was  used  for  the  lumber  which,  when  finished,  was 
'well  filled  with  linseed  oil.     The  machine,  as  can  readily 
pen,   is  capable  of  almost   any  modification  to   fit   al- 
ar.)  case.      It   is  light,  quickly  built,  uol   expensive 
requin  -  onl\   materials  available  everywhere.     There 
ig  nothing  to  g<  I  out  of  ordi  r  in  the  field  and  no  closely 
joints    I"   swell    up   and    stick.       The    results   are 
closi    enough    for  almost    any    purpose   and   easily 
i-ted   into  convenient  form  for  any  desired  study  or 
investigation.      A    much    more   elaborate    instrument    de- 
ed   for   similar   work    is   described    in    Engineering 
I  >r  Mar.  :;.   l!)10.     In  tins  machine,  the  w  heel  on 

thi    end  of  the  arm   i-  nected   with  the  pencil   through 

a  get  of  red  in  inji  shears  whereby  the  pencil  traces  the  dia- 
i    a   1 1\    h,  si  ale. 
'I'd'    author  claims   no  originality  in   the  design  of  the 
made  machine  described  other  than   the  di 
making    il    quickly    colla])sible    ami    yet    stiff    enough    to 
ii j>  under  the  wear  and  tear  of  sen  ice. 

,  Concrete  Sxunrffaees  on  ftlhe  Con~ 
neetictat  Avenue  Bridge,, 
Washington,  D.  C. 

Within   I  lie   past    few   months   there   have  been   rumora 

cui  n  mi   i'iiI   ill-  'i-i'le  mm  I'm  v  of  the  •  onnei  t  icut   Ave. 

I;.  i  I.   ( 'reek    Valley,  at    Washington,    I  •.  ( '., 

.      in;      ign    of  deterioration.     These  rumors  gai I 

nn  accoiinl  of  a  stati'iuenf   made  in 
I/,  moii   .  '  I  rmy, 


and  Engineering  Department  at  Large  for  January-Feb- 
ruary, 1914,  by  Col.  F.   V.  Abbott,  Corps  of  Engineers, 

TJ.  S.  A.    Col. 'Abbott  said: 

The  Connecticut  Ave.  bridge  over  Rock  Creek  in  the  city 
of  Washington  is  built  of  concrete  in  mass  and  to  give  it  an 
attractive  surface  it  was  bushhammered.  When  first  finished 
it  simulated  the  appearance  of  granite  perfectly.  After  the 
first  winter  much  of  the  surface  layer  scaled  off.  leaving  the 
embedded  stones  exposed,  destroying  the  similarity  to  a  natural 
stone. 

We  have  since  learned  that  Col.  Abbott's  statement  in 
effect  was  directed  to  the  condition  of  the  bushhammered 
surfaces  (if  the  posts  supporting  the  handrail  and  to  the 
pedestals  under  the  concrete  lions  which  ornament  the 
four  balustrade  entrances  to  the  bridge  and  did  nut  mean 
tn  indicate  any  serious  structural  deterioration  of  the 
bridge  nor  any  deterioration  of  the  surfaces  of  the  bridge 
proper. 

A  careful  examination  of  the  pari  of  the  bridge  referred 
in  li\  Col.  Abbotl  shows  that  there  has  been  some  pitting 
iii  a  few  places  covering  very  small  areas.  Where  the  brok- 
en stone  in  the  concrete  has  protruded  through  the  mor- 
tar surface  the  faces  of  these  stones  bear  the  marks  of 
the  liiishhanimer.  indicating  beyond  doubt  that  the  mor- 
tar was  net  consequently  scaled  nil'.  In  regard  to  the 
remainder  of  the  bridge,  the  entire  surface  is  suh- 
stantially  in  as  good  condition  today  as  the  day  the 
stone  was  set  ami  the  minor  defects  can  only  he  found 
by  the  mosl  careful  ami  minute  examination  of  the  sur- 
face 

The  surfaces  of  the  concrete  linn-  have  deteriorated 
somewhat.  Tin-  is  nn  doubl  due  in  the  various  chem- 
icals in  the  compounds  winch  were  used  tn  give  the  con- 
crete a  characterist lor  ami  texture  as  well  as  in  wa 

ter-proof  it. 

Cnl.  Abbotfs  -latcineiit  wa-  misleading  in  oi 
gard.     The  surface  of   the   Connecticul    Ave.   bridge   ij 
of  u  ranite,   i  si  epl    in    the  quoins  ami 
ring  stones,  win.  I;  a-  separate  blinks  and 

finished  a-  cul   si is  finished.     The  mam  surface  In1 

i    Btones,  w  in,  h   pro!  rude  about   an  inch  Prom 
the   main   surface,   i-  a   bushhammered   surface,  bul    the 
aggregate  i     t  yi   !"»    nnd  and    tone  w  huh  does  nol 
ulate  granili    In  any  Way. 
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F©aBaS  Pr@lbE©ffim 
By  D.   L.  Reaburn* 

The  analytical  solution  of  the  three-point  problem  by 
the  usual  methods  is  somewhat  laborious  (see  Johnson's 
"Surveying"  and  U.  S.  Geological  Bulletin  No.  234,  p. 
13).  I  have  had  occasion  to  use  this  solution  a  great 
many  limes  in  my  20  years'  experience,  and  have  always 
felt  that  in  view  of  the  easy  graphical  solution  by  the 
eut-and-try  method  with  the  planetable,  that  an  analyti- 
cal solution  could  be  made  in  the  same  manner. 

On  a  recent  trip  to  South  America  I  did  not  have  the 
formulas  with  me  and  worked  out  the  method  described 
below.  With  this  new  solution  it  is  possible  when  work- 
ing in  a  region  where  a  triangulation  system  exists  and 


tin'  signals  are  visible,  to  place  the  transit  on  azimuth  for 
tra  erse  work  within  five  or  ten  minutes,  with  a  degree 
of  precision  equal  to  a  Polaris  observation,  and  to  de 
termine  the  relat  ive  position  as  well. 

Lei    ABC    be   the   three    points  of    known    position,   and 
/'  the  point  of  required  posit  ion. 

Let  the  unknown  angles  at  /;  and  C  be  represented  by 
-  and  i/  and  tli''  observed  angles  by  l\  and  /'._.. 

Wo  then  have : 

-  (A  +  /',  +  /',)  (1) 

AC 

I  II     >  ...      sill    If 

sin    /'.,  J 

/.'.I  sin  I'., 

A  I'    sill     I'  ( 

in  a  sin  r  \ 
log    in  ii       log  si, i  x      /<«/(   (r,  shi  /tj        (2) 

It  i    evident  thai  if  the  correct  value  of  either  one  of 

I    01    '/    or  of   t  In'  a/.imiil  h   of  oil  her  one  of   I  lie 

hue-  /•/.'   /'  l  oi  PC  can  i»'  determined,  the  problem  "ill 

mpli    -i  hi  mil  of  the  i  rianglee  .1  /'/.'  and 

[PC,  and  the  two  n   tilting     aim     foi  I  he  lengl  b  of  the 

line  /'  I   ■:.  ill  i/o  i  in-  -.lino,     hi    ;,i  o  apparent  I  hat  any 

oi  azimuth  will  produce  two 

id  of   lli"   lino   /'  I  . 

In    the   graphical    tolution   of   the   problem    with    the 


•  +  .'/ 

=  360  < 

/'A  = 

i:  A 

sill     /' 

sill     1/ 

sin   .1 

planetable  by  the  eut-and-try  method  the  error  in  tlv 
assumed  azimuth  results  in  a  triangle  of  error,  in  whicl 
the  logarithm  of  the  side  parallel  to  PA  is  the  different 
between  the  first  and  second  members  of  equation  (2) 
and  this  triangle  of  error  is  then  reduced  to  zero  by  sue 
cessive  assumptions  and  trials. 

An  analytical  solution  may  be  made  in  the  same  man 
ner  by  assuming  values  for  the  angles  x  and  y  to  satisfy 
the  conditions  of  equation  (1)  and  then  reducing  tin 
error  in  the  assumption,  by  successive  approximations 
until  the  difference  between  their  log  sines  is  equal  tc 
the  second  member  of  equation   (2). 

For  example,  suppose  the  known  and  observed  parts  tc| 
be  as  shown  in  the  figure.     We  then  have : 
x  +  y  _  360°  —  {A  +  P,  +  Ps) 


log  BA 

log  sin  P., 

i  olog  A>' 

colog  sin.  P1 


=  82°  3'  45" 

4.0195732 
9.7371445 
5.9377793 
0.3044025 


log  sin  y  —  log  sin  x  =   9.0988995 
log  sin  x  —  log  sin  ii   =   0.0011004 
log  sin  83°    —   log  sin   81°   =  0.0021308 
Approximately, 

x  —  y  _  log  sin  x  —  log  sin  y  _    1 1004  _  „•  _. 

"~ 2~  ~  diff.  in  log  sin  for  2°  ~    21308 

1st  approximation : 

x  =  82°  34'  45"  log  sin  =  9.9963472  Dill  for  1"  =  2.75J 
y  =  81°  32'  45"  log  sin  =  9.9952551  Diff.  for  1"  =  3.15  ' 


0.0010921   Diff.  for  2" 

0.001  1001 


5.90 


Error  = 


S3 
579 


14' 


•civil    and    Hydi 


Therefore : 

X   =   82°   34'   59" 
il        81°  32'  31" 
Azimuth  /'/;=  146°  12' 31" 

If  the  azimuth  be  required  to  i  he  nearest  minute  only, 
for  orienting  the  transit,  5-place  logarithms  will  be 
ample,  and  the  numerical  work  will  be  considerably  re- 
duced. 


P  n  §  &  ©  im  <=  fR.  ©  dl  s 

In  a  pair  of  elevator  piston-rods  recently  taken  out 
of  the  elevator  machine  in  a  5-story  building  in  New 
York  City,  remarkable  corrosion  was  exhibited.  The 
corrosion  affected  only  that  pari  of  the  rods  which  always 
remained  inside  the  cylinder,  never  passing  through  the 
stuffing-box.  The  elevator  in  question,  installed  in  1891, 
;s  of  the  vertical  gravity  type,  is  reeved  two  to  one.  ami 
ha    a  capacity  of  1500  lb.     In  tins  typo  of  elevator  the 

COUnterweighting  was  often   provided  by  a   follower  on  the 

piston-rod  within  the  cylinder,  Iml  in  the  present  case  the 
follower  was  not  used,  as  independent  outside  counter 
weight*  were  provided.  Thus  a  length  of  3  In  I  ft.  of  rod 
always  remained  inside  the  cylinder,  the  piston  being  Ibis 
distance  below  the  upper  cylinder  head  when  the  elevator 
was  at  the  bottom  of  ils  travel.  The  rods  are  of  p..  m 
original  diameter,  ami  are  about  30  ft.  long. 


'  Em  I 
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Inner  Exn  of  Two  Elevator  Piston  Rons  Removed  from  a  Hydraulic  Eletatob  in  Xkw  York  City 

(Rods  H4   in.  diameter,  original  length  about  30  ft.     Threaded    end    is   the   piston   end.      The   limit   of  corrosion   is   at   the   left 

edge  of  the  picture.) 


IThe  operating  engineer  of  the  building  has  been  in  his 
resent   position  for  some  seven  years   and  during  this 
me  the  rods  had  not  been  removed  or  exposed  for  ex- 
mination.    Recently,  the  city's  elevator  inspector  noticed 
tat  when  the  elevator  was  at  the  bottom  of  its  travel  the 
of   the   rod   shewing  just   about  the  stuffing-box 
rl  much  pitted.     It  was  also  learned  that  the  engi- 
eer  had  much  difficulty  in  keeping  the  stuffing-box  tight. 
lamination  of  the  piston-rod  was  therefore  ordered.  The 
■  suit    is    shown    in    the    photographic    view    reproduced 
crewith. 
The   need   for   frequent    inspection   of  such   concealed 
art^  subject  to  corrosion  is  strikingly  evidenced  by  the 
re.     The  Bureau  of  Buildings,  which  has  charge  of 
aim-  inspection,  is  considering  the  formulation  of  a 
to   fix    how    long    such    rods    should    be    allowed   to 
ain  before  examination.     It  is  understood  that  in  the 
practice    in    Xew    York   City   buildings  having  pas- 
lenger  elevators,  the  rods  an   removed  and  examined  after 
he  first    five  or  six  years,  and   then  are  examined  every 
WO  or  three  years. 


Settletmneifiift  ©IT  Sairadl  §tiaIb§tar,8&faLflsn& 
uuf^dles*  asa  Brira^ata©^  Da&clh 
I'.y  ( 'i.  lib  V.  Mann* 

A  peculiar  ease  of  settlement  which  followed  im- 
mediately upon  the  opening  of  a  new  irrigation  ditch 
may  be  of  interest  to  engineers. 

The  ditch    referred   to  was  about    15   miles   long  and 
was  designed  to  carry  aboul    125  see. -ft.  of  water.    About 
one-half  mile  below  the  headgate  the  ditch  crossed  a  (irm- 
ly compacted  deposit   of  boulders  and  gravel   intermixed 
with  clay,  which  in  ages  past   had  been  washed  in  from 
a    neighboring    ravine.      A    short    time   after   the    water 
ed   this   point    an   area   some   '.'Do    ft.   in    length   and 
in   width  on  each   side  of  the  canal   settled  a  dis- 
of  about  s  iii.    The  settlement  occurred  evenly  over 
the   entire    area,    the    boundaries    forming    a    true    fault. 
kfter  this   initial   settlement,  no  further  movement   was 
od.     The  embankments  were  high  enough  so  that  no 
break  in  the  ditch  occurred. 
In  discussing  the  probable  cause  of  the  settlement,  it 
arned  thai  a  similar  incident   bad  taken  place  on 
mother  ditch  within   the  same  district   and   that   a  test 

•Civil   Engineer,   Bouldei     I  lolo 


pit  sunk  had  revealed  a  local  deposit  of  fine,  white  sand 
which  had  in  some  way  settled  under  the  influence  of 
the  water. 

As  no  further  settlement  has  occurred  on  the  ditch  and 
as  time  did  not  permit  of  further  investigation,  the  cause 
of  settlement  in  the  present  case  has  not  been  determined. 
It  is  likely  that  a  similar  condition  would  be  found  as 
in  the  case  of  the  ditch  where  the  test  pit  was  sunk. 


s§  Flhialsidlellpfiaiai 
®.  Residing  IR„3Ro 
For  convenience  in  handling  ties  the  Philadelphia  &V 
Reading  R.R.  uses  the  tie-tongs  shown  in  the  accompany- 
ing cut,  and  which  are  a  modification  of  the  rail-tongs 
used  in  handling  rails.  They  are  made  of  wrought  iron, 
the  handles  being  round  (%  in.  diameter)  and  the  blades 


End  Eleva+ion 


Side   ElevcrHon 


Tib  Tongs;  Philadelphia  &   Reading   R.R. 

Hat  (  1 !  s x  ,-;-,  in.)  with  blunt  points  to  hold  the  tie.  The 
pivot  is  a  %-in.  rivet.  This  tool  is  standard  design 
recently    adopted     and    for   drawings    we    are    indebted    to 

\\rm.  Hunter.  Chief  Engineer,  Philadelphia  &  Reading 
R.R. 


NOTES 


I'll.-  Kii-i.i   Honu  Building  in  Jackson   Park,  Chicago,  la 
in    very   dilapidated   condition   aa   to  Us  exterior,   which   leads 

to  criticism  on  tii.-  pail  or  visions,  bu'i  Investigation  shows 
thai  this  applies  only  to  the  plaster  covering  and  thai  struc- 
turally the  building  is  in  1400,1  condition,  it  was  originally 
the  Pine  Lrta  Building  :it  the  Columbian  Exhibition,  lv 
\v:(s  I, niit  of  brick  in  order  to  make  it  fireproof  .ma  to  meel 
tin'  Insurance  requirements  in  view  of  tin-  value  of  the  eon- 
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tents.  Later  on,  when  the  Field  Museum  of  Natural  History 
was  established,  this  was  selected  as  the  temporary  home, 
pending  the  construction  of  a  handsome  permanent  building 
in  Grant  Park.  The  construction  has  been  delayed  for  several 
years,  however,  by  litigation  over  the  site,  but  this  has  been 
settled,  and  it  is  expected  that  this  building  will  be  erected 
within   about   three   years. 

The  brick  walls  of  the  present  building  were  covered  with 
the  "staff"  or  plaster  composition  which  was  used  for  all  the 
exhibition  buildings,  and  this  covering  is  gradually  falling  to 
pieces,  having  reached  the  limit  of  repair.  The  attempts  to 
improve  the  outside  appearance  of  the  walls  have  ceased, 
after  it  has  been  conclusively  proved  that  such  efforts  were 
unsuccessful,  and  the  introduction  of  new  plaster  in  patching 
seemed  to  loosen  a  larger  area  than  was  repaired.  The  re- 
painting and  calcimining  of  the  exterior  received  considerable 
attention  during  1907-10,  and  a  contrivance  introduced  by  Mr. 
Akeley  (the  museum's  taxidermist)  seemed  to  have  solved  the 
problem. 

The  entire  north  front  of  the  museum  and  most  of  the  two 
annexes  received  an  application  of  stucco  which  greatly  im- 
proved the  appearance.  A  year  after  the  treatment,  the  north 
side  of  the  building  gave  little  evidence  of  the  undertaking. 
The  machine  applied  liquid  stucco  to  the  exterior  surface  of 
the  walls  with  compressed  air,  and  this  was  one  of  the  first 
applications  of  the  "cement  gun."  For  several  months  the 
result  seemed  successful,  both  in  holding  to  the  plaster  and 
in  preserving  a  uniform  color.  But  the  lifeless  plaster  and 
the  decayed  surface  of  the  staff  would  not  hold  the  hardened 
stucco,  and  while  the  general  appearance  of  the  building  was 
much  improved,  it  seems  that  nothing  more  can  be  done  to 
protect  or  conceal  the  decomposed  plaster  and  staff  with 
which  the  brick  walls  of  the  building  are  covered.  For  this 
information  we  are  indebted  to  D.  C.  Davies,  Assistant  Secre- 
tary   of  the   museum. 

A  Sack-Filling  Machine  of  simple  design  (see  cut)  was  de- 
scribed by  T.  R.  Archbold  in  a  paper  before  the  Institution  of 
Mining  and  Metallurgy,  on  Feb.  19.  Its  special  application  is 
the  filling  of  ore  sacks.  The  ore  passes  from  the  ore  bin 
through  a  chute  which  fits  snugly  on  the  circumference  of 
the    drum,    as   shown    in    the    cut.      The    drum,    divided    into    six 


Sack 


compat  tments,    ret  pari    hoppei     x  hli  h 

tin i    the   'ir  Kir:     ectloi       i h      Idt     o 

!  Tl 

requlrini     LG  mi  n  with 

1 !i 

Placing    Ten r..r,     Steel     Shaft-Lining      \ 

i"    ced   

o 

iccullar  ereel 

ted    togt  thi  > 

h  ol  a 
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hi •  ii   plai  li 
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eight   sections,  or  40  ft.,  of  the  lining  had  been  assembled]  g 
Mning    was     blocked     up,     the     chains     released,    and     attac 
again  near  the  top  of  the   lining,   after  which   the  assemblil 
and   lowering  proceeded.      The   Van    Dorn    Iron   Works   Co., 
Cleveland,    did    the    work.      The    total    weight    of   the    lining  | 
about    70,000    lb. 

Curve    Inter-section    Problem — When    two    curves    inters 
to    change    one    of    the    curves    to    a    curve    of    another 
between     the    same    tangents,    is    a    problem    brought    up 
B.   L.   G.    Rees   in    our   issue   of   Feb.    26,    p.   467,   and   a   solu 
given.       The    method    of    coordinates    which     Prof.    C 
Allen,    Boston,    recommended    as    preferable    for    the    solut 
p.   573,  Mar.   12,   is  also   recommended   by  S.  N.   Daugherty, 
attle,    Wash.,    who    outlines    the    method    of    solution    on 
basis    of    coordinates    in    a    manner    practically    identical 
that   of  Prof.   Allen. 

Mr.    Daugherty   further   points   out    that,    when    location 
the    field    is    to    be    done,    nothing    further    will    ordinarily    |l 
needed   than   to  compute   the   tangent   length   between    origin 
and  revised  curve;  that  is. -the  distance  forward  or  back  alori 
the  tangent  from  the  original  curve  to  the  substituted   cur\ 
of   different    radius.      This    is    equal    to    the    difference    of    radl 
times    the    tangent    of    half    the    supplement    of    the    tangent 
intersection    angle.      Referring    to    the    sketch,    p.    573    of    oifl 
issue  of  Mar.   12,  the  distance  in   question  is  ED   or  OA,   whicl1 
is   equal   to    (Ri  —  R3)    cot    %    (ISO  —   A).      With   this   the   ne 
P.T.    is   located   and   the   curve   can    be   run   in,    tied    to    the   ir 
tersecting   curve,    and   the   angle   at   intersection   measured. 

K.  A.  Westholm,  Detroit,  Mich.,  suggests  a  coordinall 
method  of  different  kind.  Assuming  an  origin  of  coordinate! 
analytic-geometry  equations  can  be  written  for  the  threw 
curves,  and  their  intersections  located  by  solution  of  paiil 
of  the  three  equations.  Having  the  coordinates  of  the  intftf 
sections,  other  elements  of  the  problem  are  readily  computet 

A  Xetv  Acid-Proof  Tank-Lining  being  tried  out  in  practical 
use  by  the  Chile   Exploration   Co.,  who  operates  copper  mine, 
at  Chuquicamata,  Chile.     The  lining  is  an  especially  prepare! 
acid-proof  asphalt  mastic,  and  after  a  year's  laboratory  test* 
under  as  nearly  operating  conditions  as  possible,  it  has  show 
no    deterioration.      The    company's    copper    ores    in    Chili     ar 
handled    by    sulphuric    acid    leaching    and    electrolytic    deposi 
tion.      After    crushing,    the    ore    is    put    into    large    tanks    ami 
leached  with  10%   sulphuric  acid  for  24  hours.     From  the  eleel 
trolytic   cells   the  spent   electrolyte,    high   in   sulphuric   acid,   i 
returned   to  the  leaching  tanks,    ready   for  extracting   the  cop 
per  from   a   fresh    batch   of   ore.    The      company    recent    placecjJ 
an    order    with    the    Barber    Asphalt    Paving    Co.,    Land    Titlr 
Building,    Philadelphia,    for    sufficient    asphalt    mastic    to    lini 
several   concrete  leaching  tanks,  15  ft.  deep  with   outside  plai| 
dimensions  of  about   110x150   ft      .The  first  lot  of  the  materia 
has  already   been   shipped. 

An  Unusual  Surveying  Problem — Two  friends  in  Pittsburgh 
Penn.,  send  us  the  following  newspaper  clipping,  which  ds 
scribes  an  incident  illustrative  of  the  temporary  nature  Ol 
Hi.-  work  of  man,  since  even  a  patch  of  the  earth's  surface 
nailed  down  with  conscientious  surveyors'  hubs  (technically 
known  in  law  as  "real  property")  has  been  found  an  elusive 
possession : 

Several    surveys   of    properties   on    the   north   side   of    Pewnl 
Avi   .   between    Highland   and   Collins   Aves.,   East    Liberty,   have 

disclosed   the   fact    that    buildings  on    them   are  anywhere    fi 

i;    to    I-    in.    over    the    adjoining    property    line,    and    that    thai 
overlap   is  on   the  east   side  of  lots.     A   surveying  firm,   whlom 

h:is  survi  yed mber  of  properties  in   th.'  square   mentioned! 

says   the    trouble   is    loubl    due   to   a    quicksand    formation 

i  ,i   that    thi      lip   Ii    general.    As  the  squares  are   built    up  solid] 
to   put    everj    building   just    where   it    should   be,   would   necessl* 

tati    ii ving   oi    tearing   down  of  all      The  only   other  was 

t..  correct   the  trouble  is  foi    thi    buyers  of  .i   property  to  - 

i  base    »  ha  I  ever  a  mount    of  g  r id  a    bulldl  ng   overlap! 

The    Construction    of    l.nrut-    llrlck    Chimney*    is    ;i    Jol 

skilled     workmen         The      taper,      which      sometimes     changoa 

several    times  In    thi    height   of  the  stack,   Is  determined    03 

ti  n  pi  itt    "i    triangular   form,  h  iving   n   plumb  line  and   bob  on 

ertlcal   side   and    a    spirit    level    on    the    hot  izpntal    1  topj 

Ide,   1  he   third   side   being   cul    to   thi    propel    angle     The   » 01  I 

i'ii   Frequently    bj    1  he   Inspectoi .   w  ho  makes   tneai  ure 

..I    1  hi     mi'  1  lor   .li.nii  iter      The   bricklayers    wot  \-    on 

platform      ipported   b;    1  - 1 rosi    1  Imbei  1       An  1 

Ijo  1    fa   tened    to   the    Inaldi    nf   1  he     tacit    projects   a 

pi  ttform    and    cart  Ii       1 al     1  Imbi  1      (with     ln<  Urn  A 

Ini     1   pullej    al   1   ich  end      The  boisi  Ing   line  front 

no    on  tht  d  1 1  in    ■    pulleys    ind  down 

I    cl     11 1 1 1  1  1  1 1   being    holati  d   gent  ra  llj   on   1  hi 

1  bi    te 1    Idc    ib limb,  r 

d  carrj    1  he   pullej    cli  n  1    of  I  he   base  ol 

'  1  ■  1       ( F '    papet    "'      H 1 1 1 1    I  ng,"    by 

IS    13.  R.  1  n,  n  -I    i"  ' hi     '    itlonal    Bi  Ii  It    Manufac 


March  26,  19U  E  N  G  I  N  E  E  KFXi;      X  E  W  S  685 

HmaMiwiMiiuauiiaiiiiuuuiui  uunuiiiuinii  iiiHiiuiiiiiiiinmiiHiin  niiiimt  imiini  i  n  rum  i  muni  iiiiiiiiriiiiiin  1 1  iiiuiihiii  1 1 1  inumiiiiif iiiniiumiiiiiiuiiiiiiiiiiinuiiiiiiiiii  i  irtiim  i  iiiim  iiiriiiininiitiMii  nun  1 1 1  mti  riiiiiiini>rtiiHiiiuiiiiiii  [EiiMniiiitiiMiiiiiiiiiiiiiiiiiiiiiiiiifiiiniHiiiiiiiriiiiiKinniirrMiiiHiHiiiiitiiriii  hj^ 


Itormls 


niiiinniiiiiiiii iirai mini iiiiiiiiimi iiiniiiiliinilllliuillilliiiiiiiiiiiiiiiiiiiiiiiiiii mm i ilium in iimiiiiiiiiimiimininiimimmiiiiiimminiimU'iiiiiiimmmimiiiiiiiimiimiiimHimmiiiimimmnnniiiii Hum iminimmnmiiiimmimuimiiiimimiinmmmiiii 


'foe    IR,@31si<la^e    JRatliirag   ©f 
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A  remarkable  contrast  in  the  salaries  paid  to  engi- 
cers  and  to  clerks  under  certain  civil  service  conditions 
illustrated  in  two  examinations  held  on  Feb.  26  and 
lar.   2,    respectively,    by   the   Massachusetts   State   Civil 
vice  Commission.     The  first  was  for  the  position  of 
lanitary  and  Hydraulic  Engineer  on  the  State  Board  of 
lealth;  at  salaries  ranging  "from  $60  per  month  up." 
In    other   examination   was   for   the   position  of   Book- 
:eeper  in  the  service  of  the  city  of  Newton ;  "the  salary  is 
il200  per  year."     The  relative  qualifications  required  of 
anclidates    for    the   two    positions    is    evident   from    the 
ollowing  excerpts  from  the  Civil   Service  Commission's 
idvertisement. 


II  o(  ij 


IsNGIXEER    ($60    per    month) 
The    examination     will     in- 
clude   mathematics,    the    sam 
lis  for  civil  engineers  of  Grad 


BOOKKEEPER    ($100    per 
month) 
The     examination     will     in- 
clude    letter     writing:     arith- 


Hs  ror  civil  engineers  01  uraar     cluae      letter      writing;      aritn- 
\k  (this  grade  requires  at  least     metic      (cost     accounting     and 
three    years'    good    experience,     municipal     accounting);     rapid 
or    graduation    from    some    re-     computation;  handwriting:    ac- 
'-utable   technical   school,   with    curacy   test;    bookkeeping. 
Last   one  year's  good,  prac- 
:al   experience);    engineering 
eorv.    the    same    as    for    civil 
..glneers     of     Grade     B     (this 
fade      requires     at     least     six 
,., ears'    good,    practical    experi- 
or  graduation   from  some 
(reputable   technical   school,  to- 
gether with  at  hast  four  years' 
practical     experience);     papers 
nn  water  supply,  water  purifi- 
Ication.  sewerage  work,  sewage 
I  disposal,     sanitation,     and     de- 
islgn     of    some    sanitary    engi- 
j  neerlng  work. 

Comment  to  the  readers  of  Engineering  News  seems 
superfluous.  We  can  only  make  the  suggestion  that  the 
matter  be  referred  for  doc  consideration  to  the  Commit- 
ter of  the  American  Society  of  Civil  Engineers  on  the 
conditions  of  employment  and  compensation  of  engineers. 


Broaidleir&Bir&jg   tHhxe    MeaKaainv^  of 
ttlhie   Tes*fflm    ""Eira^airaeetr'9 

Most  engineers  who  practice  engineering  as  a  profession 
believe  thai  the  term  "engineer"  has  far  too  broad  a  use. 
We  have  published  frequently  letters  to  that  effect  from 
engineers  who  object  to  beimr  classed  with  engine-drivers. 
branemen.  stake-drivers,  concrete  foreman  and  the  like. 
With  the  constantly  increasing  number  of  business  spe- 
cialties, new  kinds  of  "engineers"  arc  constantly  popping 
into  print,  whose  connection  with  real  engineerin<r  is  far- 
fetched In  -av  the  least. 

The  newest  brand  to  come  to  our  attention  is  the 
"rural  life  engineer,"  who.  according  to  the  Atlanta  Con- 
HUution,  has  become  "a  new  and  vital  element  in  Ibe  de- 
velopment of  country  districts."  The  Contttitution  savs 
further;  "TTe  eoes  into  rural  communities  analyzes  their 
life,   their  pursuits,  their  pleasures   and   their   needs.   Bud 

cure    defects  and  builds  character  by  living  among  the 

people"     ii   i-  explained  thai  this  work  i<  being  taken 


up  by  the  Young  Men's  Christian  Association,  which 
sends  out  country  secretaries,  or  "rural  life  engineers," 
men  who  "are  generally  college-trained  with  agricultural 
educations." 

We  do  not  question  for  a  minute  the  good  work  done 
by  these  country  secretaries,  but  to  call  them  "engineers,' 
is  overworking  a  much  abused  name.  Perhaps  it  illus- 
trates not  only  a  misuse  of  words  hut  a  popular  fallacy, 
very  current  nowadays,  that  all  the  problems  of  the  hu- 
man race  may  be  investigated,  studied  and  analyzed  with 
mathematical  precision,  and  solved  and  remedied  and 
cured  by  the  use  of  statistics  and  data  with  as  much  ease 
and  certainty  as  engineering  problems  are  solved,  or  as 
the  public  thinks  engineering  problems  are  solved  ! 


Seeire&etE^  ILsiir&e  Favors 
Pss<n>&ec&a©E!&  for    Si 

Following  a  recent  court  decision  sustaining  some  of 
the  foundation  patents  on  aeroplane  construction  taken 
out  by  the  Wright  Bros.,  a  statement  has  been  issued  by 
Orville  Wright,  reciting  the  long  fight  which  he  and  his 
brother  carried  on  to  sustain  their  rights  as  pioneer  in- 
ventors. The  salient  feature  in  the  statement  is  the 
long  delay  and  great  expense  which  have  been  involved  in 
the  suits  brought  by  the  Wright  Bros,  against  those  who 
wilfully  and  for  profit  infringed  their  patents.  Mr. 
Wright  declares  that  it  was  the  lone-  continued  strain  and 
worry  over  this  patent  litigation  which  undermined  the 
health  of  his  elder  brother,  Wilbur  Wright,  so  that  he  fell 
a  prey  to  disease. 

Mr.  Wright's  statement  is  in  substance  an  indictment 
of  the  American  patent  system  for  its  failure  to  fur- 
nish adequate  protection  to  the  bona  fide  inventor.  Sim- 
ilar statements  by  other  inventors  have  been  many  times 
published,  but  Orville  Wright's  story  makes  a  powerful 
appeal  to  the  public  because  the  invention  to  which  it  re- 
fers is  one  which  has  taken  strong  hold  of  the  popular 
imagination. 

To  what  extent  the  Wright  Bros.'  success  in  flight 
was  due  to  skill  and  to  what  extent  to  radii-ally  novel 
mechanical  construction,  capable  of  protection  by  pat- 
ents, we  do  not,  of  course,  attempt  to  say;  but  that  the 
Wrights  were  the  pioneers  in  the  field  of  aviation  is 
known  all  around  the  world,  and  there  is  little  public 
opposition,  we  believe,  to  sustaining  the  monopoly  on 
inventions  of  this  sort  which  is  granted  under  the  patent 
system. 

Tt  is  stated  further  thai  Mr.  Wright's  published  Btate 
ment  has  come  to  the  attention  of  Secretary  Lane  of 
the  Interior  TVpartment.  who  has  written  to  Wright 
declaring  himself  in  favor  of  a  revision  of  the  patent 
laws  so  that  tliev  will  afford  more  adequate  protection 
to  the  inventor.  Tn  view  of  the  organized  effort  to  under- 
mine the  patent  svslem  which  lias  been  made  in  Congress 

during  the  nast  two  years,  it  is  fortunate  that  Bome  forces 

are  in  operation  which  will  tend  to  strengthen  it.    Tt  is 
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as  needful  to  protect  and  encourage  the  bona  fide  in- 
ventor and  those  associated  with  him  who  have  spent  cap- 
ital and  enterprise  in  pioneer  work  as  it  is  to  discourage 
those  who  misuse  the  patent  system  to  carry  on  black- 
mailing litigation. 


PoMtlacs  ¥§.  Bosnia©®®  aim   Mew 


The  results  of  an  investigation  of  New  York  State 
highway  work  carried  on  by  Governor  Glynn's  special 
commissioner,  James  W.  Osborne,  is  reported  elsewhere 
in  this  issue.  Mr.  Osborne's  report  shows  that  the  reasons 
why  the  contract  work  on  New  York  State  highways  has 
resulted  in  scandal  and  disgrace  is  because  of  the  system 
by  which  it  is  carried  on.  Mr.  Osborne  judges  correctly 
that  it  is  far  more  important  for  the  people  of  the  State 
of  New  York  to  know  wherein  their  plan  of  carrying  on 
State  work  is  defective  than  it  is  to  know  which  particular 
contractor  or  engineer  or  State  official  was  guilty  of 
fraud.  Mr.  Osborne  shows  in  the  plainest  terms  possible 
that  when  State  road  work  is  carried  on  by  and  for  g 
political  machine,  the  State  is  bound  to  be  a  heavy  loser 
through  lack  of  efficiency  and  fraudulent  dealings. 

It  is.  however,  of  little  use  to  indict  a  system  as  bad 
without  suggesting  something  to  take  its  place.  Mr.  Os- 
borne, therefore,  supplements  his  indictment  of  the  pres- 
ent political  control  of  road  work  by  the  outline  of  a  plan 
whereby  State  mad  construction  and  repair  can  be  car- 
ried on  as  a  business  and  not  as  a  political  game.  The 
plan  proposed  by  Mr.  Osborne  is  closely  similar  to  that 
suggested  in  these  columns  in  our  issue  of  Feb.  19  in  an 
editorial  entitled,  "The  New  York  State  Highway  De- 
partment:  after  Investigation,  What?"  Briefly  stated, 
Mr.  Osborne  proposes  to  have  the  entire  State  road  work 
put  in  charge  of  a  commission  made  up  of  eight  men  to  be 
appointed  by  the  Governor,  one  from  each  judicial  district 
of  the  stair.  The-.'  men  would  give  their  services  with- 
out compensation  and  their  chief  function  in  fad  would 
be  the  selection  of  a  high-class  engineer  to  have  entire 
charge  and  authority  as  an  executive  over  all  the  work 
of  State  road  construction  and  repair. 

I    ■ . ■  1 1 1 ■  1 1 1  as  is  the  general   principle  involved  in  Mr. 

ae's  recommendation,  the  details  are  open  to  criti- 

,  ami  Governor  Glynn,  when  interviewed  concerning 

it,  promptly  characterized  it  as  an  impossible  dream.     Ii 

would  probably  be  difficult   to  find  men  of  the  requisite 

ability  and  business  standing  who  would  be  able  and  wili- 

o  d(  rote  the  necessarj  time  to  the  work  without  com 

,.      I   hi  hi'i  nioie,  a   board   of  eighi    members   is 

.  nough  to  be  now  ieldj .     Even  w  ith  an  ideally  com- 

i  l    ecutive  in  chargi  oft! ntire  work,  there  would 

ie  qui   i  ions  of  genera]  policy  coming  up  all  the  tune, 
with  which  the  Hoard  itself  would  have  to  deal,  so  thai 

b  a  Board  would  be  very  much  more  than 

an  empty  honor  involving  only  perfunctory  dutie 

Membership  on  this  board,  moreover,  would  be  prac- 
tically confined  to  men  of  wealth,  able  to  spare  (he  nece 
■  me  for  the  work,  or  el  e  to  men  of  advanced  years 

i    little.     Thai    I    good    material 

l  rom  which  fiich  ha     is  one  impoi 

taut  p  i  bomb  proof    hield  be 

twecn  the  engineers  who  thi   State'    work 

and   the  powerful   political   machines. 
Then  if  paying  tht 


members  of  such  a  highway  commission  such  large  st 
aries  as  are  paid  to  the  members  of  the  Public  Servi 
Commission,  for  example,  who  devote  all  their  time 
their  work.  Enough  compensation  should  be  allowe 
however,  to  make  it  possible  for  active  and  compete; 
business  or  professional  men  to  accept  appointment  i 
such  a  commission  even  if  not  possessed  of  indepenu 
means. 

As  noted  above,  however.  Governor  Glynn  has  appat 
ently  not  been  favorably  impressed  with  Mr.  Osborne 
recommendation.  The  Governor's  plan,  apparently,  is  II 
appoint  a  board  of  advisory  engineers,  to  cooperate  witj 
the  Highway  Commission,  and  he  has  announced  Geil 
eral  W.  T.  Eossell,  late  of  the  Corps  of  Engineers,  TJ.  i\ 
A.,  as  the  first  member.  No  one  will  question  that 
board  of  advisory  engineers,  as  an  aid  to  a  competent  an 
honest  executive,  may  serve  a  very  valuable  purpose.  Bui 
as  a  safeguard  against  political  control  and  fraud,  a  Boar 
of  advisory  engineers  is  about  as  much  of  a  protection  a 
a  tin  shield  would  be  against  the  fire  of  a  gatling  gut! 


Electbricml    S&eiHiMssiftaoifn    of  Ma 

Numerous  reports  ami  occasional  inquiries  continue  ti 
come  to  us  about  processes  for  the  sterilization  of  mill 
by  the  direct  action  of  electric  current.  One  such  proces 
seems  to  be  on  the  verge  of  a  commercial  trial  in  Liverl 
pool,  England,  and  another  scheme  may  be  expected  b 
be  launched  as  a  commercial  venture  at  any  near  time  in 
this  country.  A  few  words,  therefor,  as  to  present  knowl- 
edge of  the  effects  of  electric-sent  currents  through  milk 
may  have  more  than  passing  interest. 

first,  there  is  authentic  evidence  that  under  certainl 
conditions  milk  can  be  thus  sterilized,  or  at  least  ••dis- 
infected," and  this  apparently  without  the  modification 
which  accompanies  pasteurization.  The  electric  currents 
employed  necessarily  are  either  continuous  or  alternating. 
The  gross  effects  may  lie  similar  bul  the  actions  must  be 
different.  In  the  first  case  any  effect  is  probably  largel] 
electrolytic,  and  in  the  second  case  largely  thermal,  for 
in  all  fields  of  application  alternating-current  electrolytic 
effects  have  been  found  slight  and  <\uo  to  secondary  re- 
actions  that  intervene  between  the  reversals  of  current. 
If  the  action  of  alternating  currents  on  milk  is  due  to  the 
developmnl  of  heat  energy  within  the  liquid,  it  is  not 
-el  I' evident  why  there  should  not  he  the  same  modifica- 
tion of  natural  character  as  when  the  heat  is  applied  es 
ternally,  in  pasteurization,  with  a  greater  or  less  temper- 
ature gradient  from  the  exterior.  The  amount  of  heat 
liberated    in   alternating-current    sterilization    trials   has 

seemed    loo    small    ami    the    ther meters    temperatures 

have  seemed  loo  low  (viewed  in  the  light  of  experienct 
with  pasteurization)  to  explain  the  results  secured,  l'<>s- 
sil.ly  there  i-  some  -lejht  secondary  electrolytic  action 
superimposed  on  the  thermal.  Therefore,  sterilization  b\ 
the  passage  of  alternating  current  is  apparently  an  effeel 
which  we  can  only  note  withoui  securing  an  explanation 
I'r the    aver   data    now    available. 

When  direct  current  is  passed  between  insoluble  i 
trodt    apparently  (here  is  an  obscure  development  of  com 

pound'-  like  hydr< n   peroxide     at    least    it    is   reported 

thai    the     lerili/rd    milk    re-ponds   to   tests   applied    to  milk 

treated  with  peroxide.     There  ie  reported  in  this  direct 

.  ii  t  tint    treatment    a      miliar  after  effeel    alio  ;    that    il      the 
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k  may  take  on  an  offensive  smell  while  practically 
ile,  due  perhaps  to  the  oxidation  of  albuminoids. 
Her  what  conditions  this  occurs  and  how  it  can  be 
Jided  with  the  electrolytic  process  only  careful  study 

disclose. 

'rom  the  foregoing  there  is  seen  to  be  a  notable  simi- 

jtj  between  the  sterilization  schemes  for  milk  and  for 

or.     In  the  latter  case,  there  is  the  electrolytic  pro- 

tion  of  disinfectants  or  coagulants  which  act  just  as 

ugh  they  had  been  mechanically  introduced.     In  the 

0EBE   for  milk  there  is  the  probable  production  of  an 

cure    disinfectant     (neglecting    the    thermal    action) 

ich  acts  like  injected  hydrogen  peroxide. 

iVe  should  emphasize  again  here  what  we  have  pointed 

in  earlier  comments  on  sterilization  of  water  and  sew- 

■   (see   Engineering  News,  Mar.   21,   1912)    that  it 

DOS  an  idle  dream  to  think  of  "electrocuting"  bacteria 

V  a  liquid — as  idle  as  to  propose  to  kill  the  bathers  at 

nev  Island  by  sending  current  at  any  voltage  between 

'.-ton  and  Philadelphia  via  the  Atlantic  Ocean. 


- 


Teleggiraplhi  Siuadl  Teleplhioirae 
ILiin\©s 

Is  the  United  States  likely  to  take  over  the  telegraph 

id  the  telephone  business?  Heretofore  discussion  of  this 

lestion   has   been    largely    academic.      Whatever    public 

I'tinient  there  may  have  been  in  favor  of  such  a  change 

governmental  policy,  it  has  never  found  much  support 

ther  in  Congress  or  in  the  Executive  Department. 

Nearly  a  quarter  of  a  century  ago,  John  Wanamaker, 

hen  Postmaster  General,  strongly  urged  the  taking  over 

th  the  telegraph  and  the  telephone  business  by  the 

timent.     There  was  at  that  time  no  greater  evidence 

iblic  support  for  the  proposition  than  there  was  for 

iolicy  of  government  ownership  of  railways  when  it 

i-  advocated  by  William  .1.  Bryan  some  years  ago,  after 

•  ■turning  from  his  trip  around  the  world. 

Indications   are   strong,    however,   that    at   the   present 
niie  both  Congress  and   the    Executive  are  strongly  dis- 
08ed   in   favor  of  the  (iolicy  of  government  ownership. 
6  recent   passage,  practically  withoul  opposition,  of  the 
'ill    for  a   government    railway   in   Alaska    is  one  of  the 
itraws  which  shows   the   direction    in  which   the  wind   is 
'lowing.     Now  comes  a  report  to  the  Postmaster  General 
■y  a   special    committee   of   the    Post    Office    Department. 
osed    of    the    First    Assistant     Postmaster    Genera!, 
Daniel  C.  Roper,  Chief  Clerk,  M.  0.  chance,  and  Super- 
lent    of  the  Salan    Division,  J.   C.   <  'oombs.     This 
which  was  dated   Nov.  25  last,  and  lias  just  been 
made   public,   concludes   with    the    recommendations   that 
ress  should  declare  that  all  telegraph,  telephone  and 
I  communication  with  any  other  means  of  irausinit- 
ntelligence  that   may  hereafter  develop  i-  a  govern- 

nopolv.  h  is  further  rec mended  that  the  Gov 

nl    should    purchase   al    an    appraised    value    the   en- 
commercial    telephone    network,    except    the    farmer 
Hid     hould    then    i--.ii,    revokablc   licenses    fot    tie 
operation  by  private  individuals  and  corporations  of  SUCtl 
"1  tbe   telephone  ami   telegraph  service  as  are  not. 
acquired  by  the  govi  rnment. 

While  the  Executive  Department  ha-  not   formally  ap- 
proved   the   polity    thu     hud   down,    Postmaster-General 


Burleson  in  his  annual  report  makes  a  strong  argument 
in  favor  of  'government  ownership  of  both  the  telegraph 
and  telephone  lines,  and  urges  that  the  Post  Office  De- 
partment should  have  control  over  all  means  of  the  com- 
munication of  intelligence. 

It  may  freely  be  admitted  that  the  argument  in  favor 
of  government  ownership  of  the  telephone  and  telegraph 
is  in  many  respects  very  strong.  It  is  true  that  the 
United  States  is  the  only  great  nation  of  the  world  which 
still  leaves  these  great  natural  monopolies  to  be  carried 
on  by  private  enterprise.  It  may  even  be  granted  that 
if  the  situation  of  these  monopolies  were  that  which  ex- 
isted twenty  years  ago  or  even  a  dozen  years  ago,  the 
argument  in  favor  of  government  ownership  might  he 
convincing.  Since  that  time,  however,  great  strides  have 
been  made  in  the  way  of  bringing  these  private  enter- 
prises under  public  control.  Through  the  Interstate  Com- 
merce Commission  and  other  national  bodies  likely  to  be 
established,  and  the  State  public-utility  commissions,  all 
the  operations  of  both  telephone  and  telegraph  com-' 
panies  are  now  under  strict  government  supervision  both 
as  to  the  service  which  must  he  rendered  and  the  rates 
which  may  be  charged. 

It  may  freely  be  admitted  also  that  the  conduct  of  the 
Western  Union. Telegraph  Co..  during  the  years  when  it 
was  practically  moribund  prior  to  its  taking  over  by  the 
Telephone  company,  furnishes  good  ground  for  the  claims 
of  those  who  argue  in  favor  of  government  ownership. 
But  when  one  turns  to  the  telephone  business  and  com- 
pares the  telephone  service  furnished  in  American  cities 
with  the  service  furnished  under  Government  administra- 
tion of  the  telephone  business  in  foreign  countries,  it 
would  require  very  strong  arguments  to  convince  one  that 
a  change  from  the  American  system  for  the  sake  of  imi- 
tating foreign  countries  would  be  advisable. 

But  the  contrast  between  the  character  of  the  tele- 
phone service  here  and  abroad  is  by  no  means  the  strong- 
est argument  against  government  assumption  of  the  tele- 
graph and  telephone  business.  If  there  were  any  likeli- 
hood that  when  the  United  States  government  undertook 
the  operation  of  the  telegraph  and  telephone,  it  would 
conduct  the  business  as  efficiently  and  economically  as  il 
is  conducted  in  England  or  in  Germany  or  in  Norway, 
business  men  and  the  public  generally  might  very  likely 
conclude  that  while  the  change  was  to  he  deprecated,  it 
was  not  worth  expending  much  energy  to  oppose.  But 
is  it  probable  that  any  such  efficiency  and  economy  would 
he  obtained  by  our  government  as  it  is  at  present  consti- 
tuted? 

The  public,  which  looks  only  at  the  surface,  may  think 
that  the  Post  Office  is  carried  on  efficiently  and  economic- 
ally: hut  those  who  are  familiar  with  the  inside  of  gov- 
ernmental business,  well  know  the  \a-t  difficulties  in  car- 
rying on  government  work  as  it  should  he  carried  on  to 
produce  economical  results.  What  more  authoritative 
witness  could  he  called  to  testify  ,,n  this  subject  than 
President  Wilson  himself:-'  in  a  heart  to  heart  talk  be- 
fore the  Washington  Press  Club,  o,,  .Mar.  17,  President 
Wilson  said  : 

•i'h.    varloua  parts  of  this  continent  are  becoming  painfully 
1        to  'i'h,.    post    offices   and    manj    othei    l 

which  stir  reminiscence  "are  Blcklled  o"er  with  :•  pale  ■ 

it."  There  are  i„,st  offices  to  which  t  wouldn't  think 
"'  mailing  a  letter-  Which  i  can'l  think  of  without  trembling 
with  thi    i.  >'"v.  i.  dgi    -I  all  I  he  hi  .  i  I  burnings  and  the  b\ 

there   was   in   connection   with  n  ij    Installed   .is 

ister. 
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Does  not  this  frank  statement  reveal  at  a  glanee  one  of 
the  deep-rooted  difficulties  in  the  establishment  of  any- 
thing like  economy  and  efficiency  in  the  conduct  of  our 
governmental  affairs?  President  Wilson  was  elected  to 
office  avowedly  as  a  statesman,  and  not  as  a  politician. 
Yet  custom  and  precedent  and  force  of  circumstances 
compel  him  to  consider  local  politics  and  local  political 
squabbles  in  selecting  the  men  to  carry  on  the  postal  bus- 
iness of  the  country. 

Would  one  expect  to  find  efficiency  in  the  American 
Telephone  Co.  it  President  Vail  had  to  personally  con- 
sider the  selection  of  the  local  superintendents  in  charge 
of  the  business  of  the  company  in  cities  scattered  from  the 
Atlantic  to  the  Pacific?  Suppose  he  had  to  consider  not 
merely  the  fitness  of  these  men  for  appointment,  but  what 
were  their  local  political  affiliations,  what  service  were 
they  rendering  to  this,  or  that  or  the  other  party  machine 
or  machine-smashing  organizations.  We  need  go  no  fur- 
ti.  r  afield  than  the  indictment  of  the  work  on  New  York 
State  highways,  made  by  Mr.  Osborne  in  this  issue  of  En- 
gineering News,  to  see  where  such  political  control  leads 
us.  Or,  if  one  wishes  an  example  from  the  national 
government,  just  inquire  with  what  regard  to  the  public 
interests  our  State  Department  is  now  being  conducted. 

Every  successful  private  corporation  knows  that  success, 
under  modern  competitive  conditions  depends  first  of  all 
on  putting  able  men  in  charge  of  the  administration  (A 
the  concern,  and  keeping  these  men  continuously  in 
service  tinder  such  terms  as  make  it  worth  their  while  to 
remain.  But  in  what  departments  of  the  national  govern- 
ment docs  distinguished  ability  receive  due  recognition  m 
the  way  of  promotion  and  permanence  of  position?  Not- 
withstanding all  that  has  been  done  in  the  wav  of  Civil 


Service  laws  and  regulations,  the  public,  unfortunat  • 
still  holds  the  opinion  that  appointment  to  public  ol'.e 
is  a  perquisite  of  the  political  party  in  power.  The  pulL> 
approves  paying  high  wages  to  laborers  and  sweepers.  It 
has  never  fully  understood  the  idea  that  a  man  in  hi 
authority,  who  is  paid  $10,000  or  $20,000  or  $50,0011 
year,  may  by  his  ability  save  five  or  ten  times  that  anion 
in  the  expenditures  which  are  under  his  control,  or  if  I 
competent  may  cause  equal  or  greater  waste  and  loss | 

The  question  whether  we  are  to  have  government  ovi- 
ership  of  telephone  and  telegraph  lines  in  the  TJniil 
States  in  the  near  future  depends,  probably,  more  thU 
anything  else  on  the  expression  of  public  opinion.  If, 
great  flood  of  petitions  from  various  organizations  s' 
down  upon  Congress,  urging  that  the  telephone  and 
graph  lines  be  taken  over  by  the  government,  the  th 
very  likely  to  be  done  in  short  order.  On  the  other  h 
if  pressure  is  exerted  upon  Congress  and  the  Exec 
from  business  men's  organizations,  chambers  of 
merce,  boards  of  trade,  engineers'  clubs  and  societies, 
posing  such  an  extension  of  the  government  business  1 
presenting  the  strong  arguments  against  it,  the  danger 
likely  to  be  averted. 

We  believe  this  is  a  matter  in  which  engineers  shou 
be  especially  interested.  More  than  any  other  class 
men,  probably,  they  have  the  experience  and  the  deti1 
knowledge  necessary  to  consider  this  question  inteli 
gently.  Very  many  of  them  know  from  experience  tl 
great  handicaps  with  which  government  engineering  wotj 
is  carried  on,  and  the  extent  to  which  engineers'  servicj 
under  the  government  fail  of  proper  appreciation  and  r 
ward.  There  seems  to  be  here  both  a  duty  and  an  oppo 
tunity  for  the  engineering  profession. 
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E,m\gpislhi  aiftdl  Mefornc  Scales 

Sir — All  engineers  who  have  to  work  in  the  Dinted 
States  and  Great  Britain  and  her  colonies,  and  in  con- 
tinental countries  and  all  lands  south  of  the  Rio  Grande, 
have  reason  to  thank  Mr.  II.  P.  Quick  for  the  lucid  com 
pari  on  of  English  and  metric  measures,  which  he  gives 
in  Engineering  News,  .Mar.  L2,  and  especially  for  the 
in  ,i  i  sheet  of  conversions.  No  one  should  be  without  it. 
The  writer,  b.i  og  a  gr<  a1  d(  al  to  do  «  ith  the  coun- 
abov*  mi  ul ioned,  found  it  to  be  quite  necessary  to 
have  general  Ba1    calee  mowing,  by  proportion,  metric  on 

one  edge   and    Englisl the  other  as   one   has.  on   a 

I  eel    tapi  .    feel    and    inche     on   one 

,    meti  r  on  the  other.     The  scales 

1  ,  mild  nol  be  found  bo  thai   the   m  i  itei   bud  them 

,,i.,,le  for  him  under  hi    direi  tion  by  the  Keuffel  &   E    et 

■  h  ided  !  :  I feei  \    ide  and  I    II 

1000      1:2500,     1:8000,     l 

■  ith    white    I 

Mud  of  course  w  ith  them  i an  v      1 :  10,     I    LOO 

I  •  iooo      i  •  10,000      i    i""  l|""  i  ti  .  and  the  Bame  with 

i  ith    the   numbers 


of  the  scales  marked  on  the  left  of  the  box.     The  write 
could  not  get  along  without  i  Ins  set  and  he  takes  it   wit 
him   always   in  going  back   and    forth   between  this  ami 
other  countries.     It  helps  out  until  the  time  comes  whfl 
the    unscientific    and    confusing    English    measures 
abandoned  and  we  have  a  more  comfortable  kind  to  us 

E.   L.  CORTHELL. 

I  I!)  B'way,  New  York  City,  Mar.   16,   I'M  I. 

Pireseirati    BtraInljiK)}g»-F(a>rce   Allo^ 
ances  aim  Bridge  Design 
are  Sufficient 

Sir  —Referring  to  the  editorial  in  your  issue  of  F< 
in,  under  the  caption,  "A  Higher  Value  Necessary  foi 
Brake  Retardation  in  Railway  Rricjgo  Design."  is  it  nol 
a  fact  that  the  Pennsylvania  R.R.  brake  tests,  which 
seem  to  furnish  the  principal  data  for  your  article,  were 
made  with   i'ast   passenger  trains  only?     The  typical  train 

mentioned  in  the  summary  of  results  of  these  tests,  pub- 

i  hed  in  the  same  isei f  Enoineerinci  Mews,  "weighi 

nearly  L000  ton  "  and  ">    about  1000  ft,  lone."  which  ii 
about  3000  lb.  per  linear  foot  of  I  rack. 
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tn  Bulletin  Xo.  161,  of  the  American  Railway  En- 
jeering  Association,  J.  E.  Greiner  has  tabulated  the 
ictice  of  39  roads  as  to  rolling  loads  on  bridges  as  fol- 


Practice  indicated  from  specifiea- 

Mileage  tion  or  proposed  loading 

3.22S  Considers  E65  insufficient 

45.750  Cons  der  E60  sufficient 

i03,773  Consider  E55  sufficient 

49,392  Consict^r  E50  sufficient 

202,143  Average  =  E5 


Loading  per  foot 
of  following  train 

6500  lb. 

6000  1b. 

5500  lb. 

5000  lb. 

5.500  lb. 


The  above  specification  loadings  are,  of  course,  in- 
ided  to  provide  for  the  heaviest  slow  freight  trains, 
ii  longitudinal  force  at  the  rail  which  could  be  directly 
duced  from  such  loadings  would,  in  almost  any  con- 
'  able  ease  except  such  as  accidental  collision,  be  at 
twice  that  caused  by  any  existing  or  proposed  pas- 
ser train  even  when  equipped  with  clasp  brakes  elec- 
cally  eon l  rolled. 

-   me  six  or  seven  years  ago.  the  writer  was  called  upon 

design  a  number  of  first-cass  railway  bridges  and  via- 

.  two  of  the   latter  being  of  a  considerable   height 

ill   on   curved   alignment.      'The    specifications  were  for 

|!50  load \\g  with  the  requirements  of  25%  for  the  co- 

jlffieient  of  brake-drag  and    an   allowance  for  impact  of 

"',    of  the  longitudinal  force.     The  stresses  computed 

n  that  basis  were  so   large   iiat,   if  not  unmanageable, 

appeared  unreasonable.     Xot  wishing  to  waste  the 

ailway  company's  money  by  complying  with  an  obviously 

rive   theory,   the   writer  consulted   the  eminent  mo- 

iower  authority.  George  E.  Henderson,  and  obtained 

following   practical    data:   Coefficient  of  brake-drag, 

Te    avoid    skidding    (except    on    very    bad    rail) 

-  are  adjusted  so  as  to  develop  a  maximum  braking 

one  nl'  in  t  more  than  305?   of  the  following  percentages 

wheel  loads:  Engine  drivers.  !>or;  ;  light  weight  of 

lender,  70%;  light  weight  of  cars.  >',  . 

Mr.    Henderson    also   mentioned    the   following   figures 
'(as  representing  practical  braking  forces: 

Longitudinal  force  at  the  rail:  209?   of  total  weight  of 
:  255?   ni  light  weight  nl  tender:  300  11).  per  lineal 
following  load  per  track,  or  8000  lb.  per  ear. 
These  figures  were  considered  perfectly  safe,  and  they 
idopted  in  the  following  form.     Total  braking  force 
idge   design:     W),     of    !HI<(     < > f    weight    mi    engine 
drivers;  305?    of   709?    of  light   weight   of   tender:   300 
Hi.  per  lineal  foot  of  following  train.     Add  505?    for  im- 
pact   in-    dynamic    effect.      These    allowances    have    been 
use]   in  the  design  of  20,000  to  30,000  tons  of  bi 
for  si  veral  railways. 
For   a    1000-ft.    train   nl'   the   typical    loading   \\>f<\    fur 
the  design,  the  allowances  jusl  stated  give  a  'ongitudinal 
force  ;it  the  rail  m  about  394,000  II..  plus  197,000  Hi.  for 
impact,  or  a  total    .1'  591,00(1  II.. 

Comparing  with   the   preceding    the    1 l-ft.,    1000-ton 

ger  train  of  the    Pennsylvania   brake  tests,  assume 

thai   ii   i-  made  up  with  a  2-6-2  locomotive,  having   115 

on  .;:;  ft.  whclbasc,  !»<»  tons  on   13-ft.  driving  wheel 

and  ;i  tender  weighing  <!<>  Ions  loaded  and  30  tons 

light,  ..ii  '.'".  It.  wbeelbase  (total  «  I Ihase  ..I  engine  and 

tender.  53  Ii..  giving  aboul  58-ft.  length   from  .enter  of 

pony   truck   (..  .nil   of  drawbar),  and    following  cars  tn 

up  the  total  length  and  weight.     Then  eomp 

driver  weight,  305?  of  705?  ..f  tender 
(light)  and  cars,  the  total  braking  force  is  408,000  lb. 
Tin-  i-  only  :;i.J','    more  than  the  allowance  the  writer 


has  been  using  for  a  number  of  years  based  on  Hender- 
snir's  coefficients,  and  with  the  allowance  for  impact  added 
it  is  exceeded  by  45%. 

1  f  these  comparisons  are  correct,  as  the  writer  believes, 
there  is  nothing  in  the  Pennsylvania  R.R.  brake  tests 
either  to  cause  any  uneasiness  concerning  existing 
bridges  or  to  require  any  increase  in  the  allowance  that 
competent  designers  have  been  using.  In  fact,  it  is  prob- 
able that  some  designers,  who  have  been  using  20%  to 
25%  of  the  total  weight  of  typical  train,  will  find  they 
can  very  materially  reduce  their  allowance  with  perfect 
safety  and  effect  considerable  economies,  especially  in 
trestle  towers. 

The  case  of  some  old  bridge-  is  quite  different.  Many 
structures  were  built  20  to  30  years  ago  without  any 
provision  for  horizontal  forces  except  wind.  The  write 
reviewed  and  replaced  some  old  iron  viaducts  several 
years  ago  which  had  little  or  no  longitudinal  bracing. 
one  of  which  was  on  a  4C  45'  curve  near  the  bottom  of  a 
steep  grade.  The  bents  were  on  a  skew  of  35°.  and  only 
had  a  width  (longitudinal  to  the  track)  of  4  ft.  (5  in. 
There  was  nothing  whatever  to  resist  longitudinal  and 
centrifugal  tor..-  except  the  wooden  floor  and  rails  ami 
yet  it  had  stood  up  and  carried  the  traffic  for  many 
years. 

The  only  possible  explanation  in  this  case  is  that  the 
rails  and  bond  or  guard  timbers  acted  as  horizontal  chains 
around  the  curve.  Certainly  no  one  would  use  this,  or 
any  number  of  similar  examples,  to  justify  dependence 
on  the  rails  and  bond  timbers  for  the  safety  of  structures, 
hut  it  seems  reasonable  to  take  them  int..  account  in 
criticizing  very  excessive  allowances  for  the  longitudinal 
forces.  In  other  words,  they  may  properly  he  consid- 
ered in  fixing  safety-factors  for  future  increase  in  rolling 
loads,  as  indeterminate  factors  on  the  side  of  safetv,  pro- 
vided always  that  the  structure  would  he  in  stability 
without  them. 

A.  W.   Buel. 

15  William  St..  New  York.  .Mar.  6,  I'M  i. 


©•ass   Slhisvpesj  T©s°§I©!r&8vJ    FsvJIU 
uflire  nica  thi®  ©?rplh*eviasm  C©1= 


Sir — Nothing  is  more  instructive  to  the  engineer  than 
the  study  of  the  failure  of  an  engineering  structure,  and 
an  investigation  into  the  causes  that  contribute  to  such 
failure  The-  is  especially  so  in  the  case  of  the  collapse  of 
the  Orpheum  Theater  under  the  mysterious  circumstances 
outlined  in   Engineering   News  of  Jan.   1.   MM  l.    The 

facl  thai  no  Eewer  than  three  different  theories  were  ad- 
vanced to  explain  the  failure  makes  j(  .,11  the  more  inter- 
Thia  la.  i  uives  the  writer  his  excuse  for  again 
opening  up  the  subject  in  the  hope  that  his  explanation 
may  add  to  the  interest  of  the  discussion. 

Torsional  Strength  <</'  Beams  of  Commercial  S 
lion — It  is  not  generally  known  that  all  beam  sections 
commonly  used  in  practice  are  considerably  weaker  in 
torsion  thi te  would  he  led  to  predict  from  a  mathe- 
matical calculation  based  on  the  ordinary  torsional  for 
mulas.  Tt  has  been  the  writer's  privilege  to  carrj  out  a 
number  of  experiments  in  the  Engineering  Department 
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of  University  College,  Dundee,  on  the  torsion  of  beams  of 
commercial  section.  A  full  description  of  these  tests 
need  not  be  given  here,  but  a  short  resume  of  the  results 
obtained  may  be  permitted.  The  interested  reader  will 
shortly  find  a  full  description  of  the  above  in  Engineer- 
ing. 

As  before  pointed  out,  the  actual  torsional  strength 
of  a  beam  other  than  circular  in  section  is  very  much 
less  than  the  theoretical  torsional  strength. 

If  the  ordinary  torsional  formula  be  written  in  the 
form 

CJ  =  A  — 

Where 

C  =  the  modulus  of  rigidity,  lb.  and  in. : 

J  =  polar  moment  of  inertia,  lb.  and  in. ; 

T  =  twisting  moment,  in. -lb. ; 

L  =  length,  in. : 

6  =  angle  of  twist,  radians ;  and 

A*  =  empirical  constant : 
the  value  of  K  for  the  various  sections  was  found  to  be 


Tvpe  of  beam 
Value  of  K. 


I  section 
0.01 


Channel 
0  .13 


Angle  Tee 

0.105  0  0!) 


A  mimber  of  solid  rectangular  and  hollow  rectangular 
section^,  were  also  tested,  frim  which  the  following  table 
was  deduced,  where  the  values  of  A"  apply  to  both  solid 
ami  hollow  sections. 


Least  side 
■■  K  ..   0  843         0  548         0.198        0.097         0.566        0.037 

A  glance  at  the  above  results  is  sufficient  to  show  that 
ci  nils  of  enormous  magnitude  are  inevitable  if  the  ordin- 
ary torsional  formula  is  adhered  bo.  The  reason  for  the 
great  discrepancy  between  the  actual  and  theoretical 
values  cannot  be  dealt  with  here,  but  read  irs  are  referred 
I"  the  above  paper  for  a  complete  explanation.  It  may 
bi  stated,  however,  that  the  above  tests  indicate  that  the 
only  efficienl  part  of  an  [-section  is  the  small  elemenl  of 
section  at  the  junction  of  the  flange  and  web,  and  that 
as  a  resull  the  torsional  shearing  stress  becomes  very 
in  this  aeighborhood. 
The  Failure  of  the  Orpheum  Tinnier  In  the  case 
of  the  Orpheum  Theater,  it  will  be  al  once  realized  that 
no  weaker  type  of  construction  could  possibly  have  been 
chosen  to  supporl  the  balcony  than  the  balcony  truss 
adopted.    The  truss  in  question  is  built  in  the  form  of  an 

open-v  cb  I    ection  lei  ol  greal   height  compared  with 

it-  breadth,  and,  moreover,  all  the  conditions  nei  essary  for 
the  production  of  a  momeni  are  l"  re  present.    A 

indii  ates  thai  the  theoretical  polaT  mo- 
mi  hi  of  inertia  of  the  Bection  of  the  balcony  truss  equal 
180,000  inch4  unit-,  while  the  actual  value  become     on 
ipplication   of   thi     ih        i  mpirii  al   constant,    1800 
inch4  units      fn  all   probabilil  y,   the  tivi    polar  mo- 

ment ni'  inertia  would  han  thi 

■  n  in  the  abovi   b   I    thai  a  dimen 

need  th    i    pei  mi  tital  con  tant.     "  be 

ratio  of  depth  to  breadth,  the  more  ineffl  ienl 

The  coni  ound 

li  r  would  undoubted!;    increa  e  i1 ial 

irdi  r,  mil  even  thi  n    a    indii  ated  above, 
in  ft,  by   I    t'i 
:  ite  nboul  v.  of  il    th< 
u  ;   mo '     it  i     highly  probable  thai   the 


girder  itself   was  considerably   twisted  before   the  c 
crete  was  applied. 

Many  of  the  observations  made  in  the  various  repc 
T  strongly  suggest  t 

the  cause  of  the  fi. 
ure   was   the   inc 
ient      weakness 
torsion    of    the   b|.. 
cony    truss.      In 
first    place,    the    | 
flection    at   the  eijj 
of     the      cantilevfl 
was     e  x  c  e  s  s  i  ib 
amounting   to   ab(i; 
3  in.,  which  invoh 
a     twisting     of     il 
balcony     truss     sii 
that.    '  the       both 
flange     would      ha 
been  displaced   bat 
ward  by  about  1%  J 
Again,  it  was  in>li< 
that      the       bottoi! 
chord   attachment 
the     south      balco: 
column  was  wrench 
oft',  and   furthermo 
that  the  half  of  t 
truss      nearest     tlj 
column      fell      veri 
cally,    suggesting    that    the    attachment    gave    way    I 
fore    the    general    collapse    and    indeed    was    the    initi 
cause     of     failure.      Xow.     had     the     truss     been     su 
jected   to   a   twisting    moment,   this   torque    would    lnr 
been  transmitted  to  the  columns  through  the  attaching] 
of  the  top  and  bottom  chords,  the  attachments  being  su; 
jected   thereby   to  a   shearing   force    in    the   plane   of  tl 
flanges  of  the  column.     It  has  already  been  indicated  th: 
under   such    circumstances   the   stress   would    be   alnfl 
wholly  concentrated   al    the  junction  of  the  flange  an 
web,  the  greater  part  of  the  flanges  offering  little,  if  an; 
resistance  to  torsion.  To  put  it  in  slightly  modified  torn 
the  whole  shearing  stress  at  the  al larlmiriit   to  the  colum 
would  be  borne  by  the  rivets  immediately  in  the  neigl 
borhood  i  I'  the  junction  of  flange  and  web.     It  is  highl 
probable  Hun  thai  under  these  circumstances  rupture  I 
the  rivets  took  place  by  shearing.     II'  shearing  at  the  at 
tachments  did   take  place,  then  since  the  attachment 


El  of  Balcony  Column. 
Looking  along  Truss 


Double  Flexure  of 
South  Column 


nl  is  very  much  heavier  than  thai  of  the  l»> 
the  latter  would  give  way  sooner  Hum  the  im 


the  top  •  b 
tom  .  hord 
mer. 

Suppose   we   briefly   consider   the   equilibrium   of  ih 
south     balcony  column  and  truss,  under  the  action  of 

twisting    ii nl.      I .' I     I /•'    (see  sketch)    represenl    th 

balconj  i  olumn  and  I  nnd  C  the  attachments  of  i  he  ba] 
ci  ii  j  I  mi  Suppose  the  truss  were  subjected  to  a  twierl 
ng  momeni  nboul  point  /'nnd  in  the  direction  indicate! 

by  '/'.  Iln-  (wi  i i nt  being  resisted  by  the  nttach 

nienls  at    I  and  ' '. 

I  f  I  he  tfl  i-i  in"  momeni  \ 
shearing  trcngth  of  the  ma 
Bi  i  jive  » ay  bi  pointed  oul 
in. I  only  would  the  twisting 


ere  such   as   to  exc 1  the 

terial,  al  tai  hmenl  ' '  «  ou9 
befori  .  and  in  consequent 
iioinenl  he  increased  in  the 


ill     of     Hi 

l  ran  ferred  to 


arrow,  1ml   ih, 
poinl  nearer  Hi 


i       of  twial   would  bi 

'  top  of  I  In'  col n.  the 
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isultant  increase   in  bending  moment  causing  the  col- 
ran  to  buckle.     In  falling  the  truss  would  tend  to  re- 
tain vertical  because  of  its  attachment  to  the  north  col- 
mn,  and  also  due  to  its  being  braced  by  the  cantilevers. 
;ecause  of   the  fairly  substantial   nature  of  the  attach- 
lent  at  A,  this  would  produce  a  bending  moment  on  the 
ihimn  of  opposite  sign  to  that  which   initially  caused 
inkling.     This  would  account  for  the  double  flexure  of 
be  column,  and  also  for  the  breaking  away  of  the  bot- 
ni  chords  of  the  center  and  south  cantilevers.     Further- 
iore.  since   the  twisting   moment   is   now   almost   unop- 
sed,  a  bending  moment  would  be  applied  to  the  north 
olumn  and  cause  this  to  buckle  also.     In  this  case,  how- 
uT,   the  truss  attachments   did  not  give   way,   and  no 
e  flexure  was  produced. 
The  subsequent  course  of  events  is  then  easy  to  follow. 
fascia   girder    was    pulled    backward,    buckling    the 
columns  at  the  attachments.    The  weight  of  the  roof 
buckled  the  roof  columns  at  the  attachment  of  the 
nium  struts  which  latter  pivoted  round  their  built- 
ds.    The  roof  fell  in,  and  the  collapse  was  complete. 
rhe  application  of  a  torque  to  the  balcony  truss  would 
lend  to  produce  a  twisting  moment  on  the  roof  col- 
-  due  to  the  eccentric  connection  of  the  fascia  girder. 
such  a  twisting  moment  actually  did  come  upon  the 
Iroof  columns  is  amply  evidenced  by  an  inspection  of  the 
ographs   reproduced    in   Engineering   News.     The 
ire  of  the  bottom   chord   of   the  balcony  truss   was 
iv  due  to  the  fall  of  the  roof. 
The  above  explanation  seems  fairly  complete,  and  in- 
dicates that  had  the  balcony  truss  failed  under  the  appli- 
cation of  a  twisting  moment  the  various  phenomena  no- 
would  have  followed  as  a  natural  sequence. 
Had  a  box  girder  of  nearly  square  section  been  adopted 
"lit  the  balcony  it  would  have  been  much  less  af- 
fei  ted  by  a  twisting  moment,  the  square  section  develop- 
_      -    it    does    about    849?    of    i's    theoretical    torsional 
-ill.      1 1'  such  a  girder  had  been   used,  the  structure 
would  undoubtedly  have  remained  secure.  A  much  neater 
and  belter  type  of  construction,  however,  would  have  been 
I  circular  arc  girder  firmly  anchored   at   the  abutments. 
:i   girder   is   somewhal    difficult  of  design,  since  at 
-eetioii    throughout    its    length    both    bending    and 
twisting  moments  are  in  evidence.     The   whole  problem 
of  the  equilibrium   of  -neb   a  girder  has,   however,   been 
derably    simplified,*    so    much    so    in    fact    that    the 
mi  can   be  tackled  almost   as  easily  as  that  of  the 
ary  straight  fixed-end  beam, 
writer  would  be  indebted  to  anyone,  however,  who 
be  able  to  point  out  any  flaw  in  the  above  reason- 

Brnest  (i.  Ritchie. 
University  <  lollege,  I  mndee,  Scotland. 

[The  noteworthy  experiments  above  cited  point  to  very 

low    torsional   stiffness  of  most   of  the  customary    shapes. 

nil  low  stiffness,  or  torsional  flexibility,  would  per- 

■■  balcony  truss  to  yield  to  the  deflection  of  the  can- 

■   without    transmitting   a   very  great    twisting  mo- 

lo  the   balcony   truss  columns.      Looking  at    it   an- 

way,  the  bottom  chord  of  the  truss  was  a  horizontal 

n  the  columns,  and  Ibis  beam  was  deflected 

about  2  in.  near  its  middle.     Could  this  deflection  exert 

o    Equilibrium   ■■(■   |  ■■    prof 

,v   "  Vol.  x  i.v  1 1 1.  part 

1 1 ,  N  o 


great  enough   reactions   against  the   columns   to   buckle 
them  ?     We  doubt  it. 

Shearing  or  wrenching  off  of  the  bottom-chord  attach- 
ment at  the  south  column  would  relieve  the  twist  stres-o. 
The  destructive  actions  would  doubtless  then  stop,  as  the 
top  of  the  column  was  held  laterally  by  the  balcony  slab 
concrete,  and  the  truss  still  had  its  full  vertical  strength. 
— Editor.] 


)lam   I?  11©©®1S   iBft 
So^atlheiPim  Call  Cos3 iaisv 

Sir — Of  interest  to  the  engineering  profession  at  the 
present  time  is  the  damage  caused  by  the  recent  flj-ods 
in  southern  California,  and  the  steps  which  will  be  taken 
to  repair  and  reconstruct. 

The  structures  most  seriously  damaged  were  of  a  tem- 
porary nature,  constructed  in  many  cases  on  wood  tres- 
tles, the  bents  spaced  about  15  ft.  c.  to  c. :  the  floodwater 
carried  with  it  a  large  amount  of  debris,  which  accum- 
ulated between  the  bents,  practically  forming  a  dam. 
which  resulted  in  a  washout. 

In  other  cases,  where  the  bridges  damaged  were  of  a 
more  permanent  nature,  the  failures  were  caused  by  the 
undermining  of  piers  or  abutments,  due  in  the  first 
place  to  not  providing  sufficient  waterway  for  a  storm  of 
the  proportions  of  the  recent  cloudbursts,  and  due  in 
the  second  place  to  the  foundations  not  extending  to  i 
sufficient  depth  to  prevent  the  erosion  caused  at  such 
points  by  the  velocity  of  the  flow. 

The  soil  in  this  section  of  the  country  is  different  from 
that  in  the  Eastern  states.  Along  the  Los  Angeles  River, 
earlier  floods  widened  the  river  bed  in  many  places,  leav- 
ing vertical  banks  20  to  30  ft.  in  height.  These  bank- 
while  dry,  are  very  substantial  :  but  the  soil  in  contact 
with  water  becomes  quick  and   is  easily  scoured. 

This  condition  makes  it  necessary  that  the  upstream 
side  of  all  bridges  should  have  suitable  protection  for 
the  adjoining  banks  for  a  sufficient  distance  to  prevenl 
the  washing  out  of  the  approaches  to  the  bridges,  as  oc- 
curred in  a  number  of  cases  in  the  recent  storm. 

The  damage  to  structures  and  roads  is  of  such  an  ex- 
tensive nature  that  it  will  h.  some  time  before  travel 
will  be  restored  to  a  normal  condition.  The  railways 
have  made  records  in  restoring  travel  over  their  line-  by 
repairs  of  a  temporary  nature  and  will  probably  continue 
improving  the  roadbeds  with  permanent  structures.  Thi 
flooded  counties  have  before  them  the  proposition  of  open- 
ing no  the  highways  in  a  temporary  way  by  construi 
detours  through  the  riverbed  where  the  water  has  re 
ceded,  rebuilding  (be  temporary  type  of  structures  that 
I  before  the  flood,  or  building  permanent  structures 
which  will  provide  for  ;.ll  the  conditions  that  a  sin 
the  results  of  this  record  storm  may  bring  forth. 

There  i-  considerable  controversy  over  the  issuam 
bonds  lor  the  building  of  concrete  bridges  to  replace  tin' 
damaged   structures;   bul    it    is   generally    conceded 

e  bridges  will  be  built.     There  was  a  discussion  at 
1  ity  Hall  on  Feb.  22  in  connection  with  a  bond  issue 
50,000  for  replacing  with  coin 
lures  washed  out  on  lb-  Arrow*  Seco  River. 

The  Los  Angeles   R    er  i  irried  a  large  amount  of  sill 
into  the  channels  of  the  Los  Angeles  harbor,  which 
timated  will  cost  about  $75,000  to  remove. 

M    An     Soi     i  .   E. 

I        Uigeles,  Calif..  Mar.  fi.  191  I. 
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iig'  but    ILigprat 
Coirate^cft   Clause 

Sir — In  submitting  propositions  for  the  engineering 
work  in  connection  with  municipal  improvements,  my 
attention  was  called  to  a  clause  inserted  by  an  Oklahoma 
engineer  in  his  contract.  In  the  clause,  which  follows, 
the  first  party  was  the  city,  and  the  second  party  was 
the  engineer. 

In  case  the  second  party  shall  thus  be  employed  to  inspect 
the  construction  of  the  work,  which  employment  shall  be 
optional  with  the  first  party,  then  the  second  party  agrees 
to  protect  the  first  party  against  all  losses  due  to  engineering 
mistakes,  negligence  or  carelessness  of  the  second  party, 
and  further  guarantees  that  the  actual  cost  of  construction 
will  not  exceed  the  estimated  cost  thereof  as  submitted  by 
the  second  party;  and  stcond  party  further  agrees  that  before 
actual  construction  begins  second  party  will  file  with  the 
riist  party  a  good  and  satisfactory  bond  in  the  sum  of  20%  of 
the  estimated  cost  of  the  work,  guaranteeing  that  every 
obligation  of  the  second  party  hereto  will  be  fulfilled,  such 
bond  becoming  void  only  when  the  first  party  shall  know- 
ii.gly  and  willfully  violate  the  maps,  plans,  specifications  and 
instructions  of  the  second  party  in  the  construction  of  the 
work. 

This  clause  in  an  engineering  proposition  never  fails 
to  attract  the  officials,  and  it  is  usually  explained  by  the 
party  submitting  this  kind  of  a  proposition  that  with 
tlii-  clause  in  the  contract  they  can  be  absolutely  pro- 
tected from  any  engineering  mistakes,  etc.,  which  might 
otherwise  cause  them  the  loss  of  hundreds  or  thousands 
of  dollars.  The  writer  would  like  to  know  what  the  en- 
gineering profession  thinks  of  a  clause  of  this  kind  in 
an  engineering  contract. 

(  ertainly  it  is  no  more  reasonable  to  expect  that  an 
engineer  shall  put  up  a  bond  guaranteeing  that  he  will 
not  make  a  mistake  than  to  expect  a  lawyer  to  furnish 
a  bond  guaranteeing  that  he  will  not  make  a  mistake  in 
defending    a    case,    or    in    the    interpretation    of    the    law. 

Neither  would   it   he   i c   reasonable   to  expect   a   phy- 

ician   to  give  one  of   his  patients  a   bond   guaranteeing 
physical  ailment. 

If  municipalities  would  properly  investigate  engineers 
«'ho  submit  propositions,  they  would  not  have  things 
occur  which  would  necessitate  the  giving  of  bonds  guar- 
anteeing "engineering  mistakes." 

An  engineer's  reputation  is  hi-  -lock  in  trade.  If  he 
makes  a  mistake,  it  reac  I  igainsi  him  en  other  work 
and  every  conscientious  engineer  knows  this:  besides,  en- 
gineering is  the  theorj  of  economy  ami  a  profession  of 
accuracy. 

W.  I,.  Benham. 

-     ,.homa  City,  Okla.,  Mar.  5,  191  I. 

I'l'i  .      ./as  discussed  editorially  in  our  issue  of 

.1    -  ,    5    I'll:;,  on  p.   I  185,  am I  i  ommented   upon  bj    lei 
i,. i     in    I-;-  on  ii  in    '<    N  i  '•■>      of  July    L0  ami  2  I.    1913, 
En.] 


On    tlhe    R.ecem\t]ly     Defeased 

AfmeradtKieirftts  to  ttlk<e  Con« 

stitutiora  of  ttae  Am, 

Soc.    C.   E.  NTcv    5  n,i.  City,   Ma 

i  the  con  hi nl 

.mi.  ndmi  nt    "i  t'"'   \"  of  Civil  Engine 

ii   editorial   colui I    Mai     I  '.   may 

.„..     h,  fact,  a  number  of  n               ild  ea  i1     be     I,1;;.,';, ',',',.  : 
1  probability.     ^",|    hould  the  member       


ship  accept  your  implied  invitation  to  contribute  a  "i 
crete  expression"  as  to  their  reasons  for  voting,  would 
not  be  first  and  last  just  "interesting"  ?  It  would 
gainful  to  know  how  the  vote  was  distributed  geogra] 
ically;  how  the  resident  membership  stood,  pro  and  ci 
if  that  is  possible. 

As  a  member  of  the  Society,  I  commend  your  gi 
erosity  in  opening  your  columns  to  the  membership. 
hope  a  generous  response  will  show  appreciation  of  f 
opportunity  thus  presented.  It  is  for  those  in  pr< 
sional  practice  to  make  the  advances,  leaving  to 
journalist  the  duty  of  observing  and  interpreting. 

It  is  particularly  regrettable  that  the  structure 
the  Society  provides  the  necessary  machinery,  neith 
for  forming  nor  for  guiding  a  progressive  constructil 
policy  or  opinion.  Such  an  opinion  is  slow  of  formatitl 
and  clumsy  in  grappling  with  practical  problems,  and  t.| 
offer  made  by  you  shows  at  once  the  lack,  and  the  n 
cessity  for  meeting  this. 

A  widely  scattered  membership  lacks  the  opportuni 
to  "get  together."  The  business  session  at  the  annu 
meeting  provides  neither  the  time  nor  satisfactory  coil 
ditions  nor  surroundings  for  those  who  would  start  pro; 
ress.  The  proceedings  are  audible  only  to  those  in  tl 
immediate  vicinity  of  the  chair;  fully  two-thirds  man! 
festly  may  take  no  part.  This  does  not  induce  to  tl 
advancement  of  the  profession. 

If  your  statement,  that  these  amendments  are  "mcrel 
means  to  an  end,"  be  true,  no  more  time  should  be  waste 
in  trying  to  pass  constitutional  amendments;  for,  as  yo 
rightly  say,  their  defeat  loses  a  large  part  of  its  impoi 
tance,  considering  the  means  at  hand  for  correcting  evil; 
Article  VI II — Section  5.*  provides  such  a  means.  ] 
is  only  a  step  to  be  sure,  hut  it  is  scarcely  creditable  ilia 
the  Board  of  Direction  would  fail  to  recognize  a  wel 
expressed  desire,  on  the  part  of  those  participating  for  ar 
extensive  and  intensive  use  of  the  activities  of  the 
ciety. 

There  are  many  such  possible  activities.  Other 
tional  engineering  bodies  are  making  satisfactory  a. 
vances;  local  branches  of  tin-  Society  are  doing  likew! 
Failure  of  the  parent  Society  lo  meet  this  demand 
the   past    is  now  apparent. 

For  the  personal  and  careful  consideration  of 
who  oppose  any  action  looking  to  this  end,  I  que 
following    lines    of    , lames     Kiism'II     Lowell: 

New   tines  demand   new   measures  and   ne\i    man 
The   world   advances   and    in   time  outgrows 
The  laws  thai   in  our  fathers'  any   were  best; 
Ami,  iiinil.tlesN,   after  us  sonic   purer  Bcheme 
Will   in.   shaped   .en    bj    wiser   men   than   we. 
Made   wiser  by  the  steady  growth  of  truth. 
The  time  is  ripe,  ana   rotten  ripe,   fee    change; 
Then  let  II  come     i  ha  ve  no  di  ead  of  what 
is  called   for  by  the  Instinct   of  mankind 
Nor  think   I   that   God's  w 01  Id   w ould  tall  apart 
Because   we   teai    a   parchment   more  or   less; 
Truth   is  eternal   but    hei    effluence, 

•  ii  i.  i  .  .ii ■     .     nl  ted   to  i  he  houi 

Her   mirror   is   turned    roi  ward,   to   reflect 


Ii.     . 

i<  tin 


Bouink  Wright, 
onsulting  Enginee 


•  Article   \ni     Sec  pi      i tlngi    mn.}    be  called 

i  i   ol    i in i     hall  bi      ...  ailed  01 i   i  •  qui  ■ 

thirl       cor] ti     ....  mbc  i        «  hlc  h    I I    i  hall    Bt.att 

rposo   i.r   such    meeting      The   oall    for   sueti    meet  lie    shall 
,,  ,i    i,  .,    iin;      in     id'  ..i.  .     and    shall     tati     the    purport 

i    ,,,,    .ah.  r    business    shall    be    taken    up    at    i  ...  tj 

intinn       \c   these    meetlngi    thlrtj    rate  members  shag 


mil 
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fhe  Pay  ©f  Yotisiag  E-siigiinieeips 


>ir — In  your  issue  of  Feb.  26,  I  note  E.  A.  V.,  Jr.'s, 

]i  er.     Pray  why  go  to  Panama  to  have  one's  feelings 

r.ned.      I   have  found   such   conditions   in   every   great 

meering  organization.     Luckily,  I  have,  incidental  to 

iring  10  years'  experience,  developed  a  less  turbulent 

position  than  E.  A.  V..  Jr.     However,  my  feelings  be- 

aggravated   by  such   a   careless   statement   of  facts 

is  .guilty  of.    It  may  lead  to  a  new  Panama  scandal. 

The   Isthmian    Canal    Commission   pays,   to  quote   his 

-  tement,  "college  graduates  from  civil,  mechanical  and 

tricai  courses  of  four  years,  from  $125  to  $250  per 

I'."     From  this,  one  may  receive  the  impression  of 

me   extravagance,   because    "college   graduate"    is   a 

in  usually  applied  to  men  green  from  those  four-year 

Such  men  were  employed  on  the  canal   at  an 

rial   salary  of  $100— plus   or  minus.     The  $125   and 

■  r  was  for  men  with  experience.     Even  at  $100,  these 

—li    men    received    100%    more   than    they   ordinarily 

ith  in  the  States. 
I  also  object  to  the  "to  $250";  of  course,  I  say  my- 
'$125  and  over,"  but  I  would  not  libel  the  I.  C.  C. 
generalizing  '"to  $250." 

Also,  if  a  clerk  outranks  an  engineer  he  should  receive 

!  Iier  salary,  as  in  one  case  I  have  in  mind.     In  the 

tic  Division,  the  order  of  the  officials  was  Division 

•  ■er.  Office  Engineer,  Chief  Clerk,  File  Clerk.  Chief 

•raftsman. 

I  hope  the  above  will  absolve  the  I.  C.  C.  from  having 

ed   established    practice    relating   to   engineers'   sal- 

-   and   particularly  those  of  college  men  green   after 

•air  years'  study. 

Now  permit  me  to  become  reminiscent  concerning  one 

i   thcisc  little  incidents  which   become  well   fixed   in   the 

mild.      In   quarters   with   one   of  the   steam-shovel    men 

initial  wages  $210  per  month)   the  fellow  presumed  to 

llecome  familiar.     lie  had  the  audacity  to  give  me,  an  en- 

Siiaei  with  two  degrees  and  once  honored  by  Associate 
leinhership  in  the  Am.  Soc.  C.  E.,  this  conundrum: 
'Do  you  know  why  the  I.  C.  C.  pays  you  fellows  $125  and 
fcl50?"  Perplexed  to  the  poinf  of  forgetting  my  dignity, 
I  asked  fur  the  answer  anil  it  came:  "•Because  they  are 
ishamed  to  pay  von  less !" 

C.  E. 
York.  Feb.  28,   1913. 

The  letter  in  your  issue  of  Feb.  '.'<!.  signed   E.  A. 

V..  Jr.,  <>n   the  "Comparison  of  Salaries  of   [nstruraenl 

iid    Clerks."   gives    the    impression    that    the    inex- 

illege  graduates  of  engineering  schools   were 

inderpaid  on  (he  Panama  Canal  work,  although  thi 

from  $125  lo  $2.r r  month. 

It    ha-   Kim   my  experience   that   engineers  and    men    in 
other  line-  of  work  are  usually  on  '"opposite  sides  of  the 
a-   regards  each  other's  relative  importance.    I   am 
an  engineer  Imt  I  like  to  see  fair  comparison  drawn. 

Tin  tendency,  it  aeems  to  me.  is  for  engineers  to  eon 
Slder    that     inasmuch     as     they     have    graduated     from     a 

al   -'.  I I   aiel    -.  en    -"me   sen  ice,  they  are  a    little 

better  than   the   men   who  have  "ju^l    worked." 

They  forget  that  it  is  energy,  perseverance  ami  deter- 
mination a-  well  a-  education  that  is  necessary  ami  that 
men  ma\  make  themselves  valuable  withoul  the  education 


of  a  technical  school  if  they  have  the  other  requisites. 

The  men  who  work  in  other  departments  than  engi- 
neering, for  the  government  and  in  private  enterprises, 
have  usually  been  fitted  for  their  positions  by  as  much 
hard  work  as  the  engineer  or  more.  The  clerks  and  other 
office  men  handle  the  income  and  expenditure  of  the  or- 
ganization amounting  to  thousands  of  dollars  and  an 
specially  competent  for  the  work.  Expert  steam-shovel 
operators  and  construction  foremen  are  also  the  result 
of  strenuous  experience.  Your  correspondent  should  not 
feel  that  rodmen  are  underpaid  if  they  receive  less  than 
the  other  men  above  mentioned.  The  rodman  is  paid  for 
doing  elementary  engineering  work  regardless  of  his  edu- 
cation. 

E.  A.  V..  Jr.,  would  probably  be  surprised  to  find  that 
he  could  not  successfully  do  the  work  of  the  office  men, 
clerks  and  others  of  whom  he  speaks,  without  years  of 
special  training  perhaps  as  difficult  as  his  own  particular 
training. 

When  engineers,  as  a  .lass,  realize  that  there  are  men 
fully  as  good  in  commercial  and  other  lines  of  work,  we 
may  expect  to  find  more  harmony  among  departments 
on  some  of  our  big  work  and  as  a  result  a  wonderfully  in- 
creased efficiency  as  a  whole. 

H.  M.  C. 

San  Francisco,  Calif..  Mar.  6,  L914. 


In  the  article  entitled  "Temperature  Measurements  in  a 
Concrete  Building,"  March  19,  1914,  the  words  "Roof  and 
"Base"  in  the  table  on  p.  606  should  be  interchanged.  That 
Is,  the  distance  between  plugs  at  the  roof  decreased  in  length 
0.060    ft.   and    that   at    the   base   decreased   0.007   ft. 

Apropos  of  the  recent  discussion  in  these  columns  on  the 
relation  between  the  stresses  in  a  structure  and  the  stresses 
in  a  small-scale  model  of  the  structure.  J.  V.  Nemino,  of  Van- 
couver, B.  C.  calls  attention  to  a  paper  by  Prof.  Archibald 
Barr,  who  recently  retired  from  the  class  of  Engineering  at 
Glasgow  University.  Prof.  Ban's  paper  was  read  in  1S99  be- 
fore the  Society  of  Engineers  and  Shipbuilders  of  Scotland 
and  was  entitled  "Comparison  of  Similar  Structures  anil  Ma- 
chines." It  explained  very  clearly  the  principles  on  \\  huh 
such   comparisons  could  be  safely   made. 


We    have    received    the    following    letter: 
Gretna   l*'la 
Mar    19^1914 

The  Editor  Engineering  News,  dear  Sir  pleas  give  me  full 
infomation  and  price  complete  a  bout  magic  dips  and  Spanish 
■'"I. i..:c-  ii.  .lies  ih.it  tines  silver  when  ii  is  hurried  I  am  in- 
tersted  in  this  :uid  i.ll  be  too  glad  to  secure  on..-  at  once  a 
waiting  your  answer   1    am   tritely 

Wisdom    Martin 

The  trade  directories  in  our  reference  library  are 
ously  deficient  in  failing  to  list  dealers  in  the  Instruments 
Mr.  Martin  desires.  We  must  also  confess  our  own  uncer- 
tainty as  to  whither  "Magic  Dips"  should  be  searched  for 
under  "Dancing,  Teachers  of,"  or  under  "Candles"  As  inl- 
ine   "Spanish     compass    needles    that     finds    buried    silver."     we 

presume  valuable  advice  might  be  obtained  from  the  "Con- 
stitutionalist"   generals    in    Mexico. 


The  l. n»t  Turnpike  or  Toll  Road  in   ><■«    Baa-land,  or  what 
is    h.iiev.d    to   be    the    last    one,    lias    recently    been    abolished, 

This     is    six     miles    of    macadam     road     in     the     towns    ol 

and    w'lnhali.    vt.     For   years   lo.-al    protests   were   unavailing 
oi   freeing   the   turnpike  of  its   toll   gates,   but    when   the   road 

became  an  Important  link  in  a  popular  automobile  route 
h  the  Creep  Mountains  th.  protest  brought  about 
action,     and     Ihe     l, ill     gates     have     now     been     removed 

..ml    the    road    mads    free       i'    is    only    within    th.-    last    four 

that     toll    in  ■"    abolished    In    Marvlan.l     and 

Pennsylvania.     The    flrsl    American    turnpike,    it    is   stiid.    was 

the   famous  on.-   between    Philadelphia   and    Lancaster     th.     com- 

panj    for   « hlch    n 
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The  investigation  of  contract  work  on  New  York  State 
highways  lias  been  a  very  active  industry  during  the 
past  year.  The  investigation  began  under  Gov.  Sulzer 
when  the  road  work  was  taken  from  the  control  of  the 
commission  into  whose  hands  it  was  during  Gov.  Dix'-. 
administration  and  placed  under  Commissioner  John  N. 
Carlisle.  Gov.  Sulzer's  chief  highway  investigator,  John 
A.  Hennessy,  gave  wide  publicity  to  the  results  of  his 
work  in  speeches  during  the  political  campaign  of  last 
fall.  Mr.  Hennessy's  charges  resulted  in  a  long  inquiry 
by  District  Attorney  Whitman,  of  New  York,  in  an  in- 
vestigation just  started  by  the  New  York  legislature  and 
in  the  appointment  by  Gov.  Glynn,  of  Jas.  W.  Osborne, 
a  prominent  attorney  of  New  York  City,  as  a  special 
commissioner  of  investigation. 

A  preliminary  report  was  made  by  Commissioner  Os- 
borne to  Gov.  Glynn  last  week.  We  print  the  main  por- 
tions of  it  as  follows: 

In  the  year  1912  contracts  were  let  for  the  maintenance 
and  repair  of  about  400  state  highways.  Of  these  a  large 
number  were  examined  by  expert  engineers  and  in  almost 
every  case,  it  was  found  that  the  work  had  been  so  done  as 
to  result  in  substantially  a  total  loss  to  the  state.  The  speci- 
fications were  not  followed  in  respect  to  the  size  or  quality  of 
the  stones  to  be  used.  The  prices  charged  for  the  stone  were 
exorbitant.  In  my  judgment,  the  amount  of  money  lost  by 
the  state  in  the  maintenance  and  repair  of  roads  during  the 
year   1912    will   amount   to  more   than  a   million   dollars. 

I  find  that  the  three  State  Highway  commissioners  totally 
neglected  their  duty  in  respect  to  road  maintenance  and 
).  pair,  and  left  the  entire  work  to  the  First  Deputy.  Charles 
F.  Foley,  who  was  totally  inexperienced  in  highway  con- 
struction. The  statute  provides  that  the  First  Deputy  shall 
have  had  practical  experience  in  the  actual  building,  con- 
struction and  maintenance  of  highways.  His  experience  con- 
sisted of  a  very  short  period  of  time  as  a  day  laborer  on  roads 
in  his  early  youth,  and  while  a  member  of  the  Board  of 
Ald<  !  in'  a  Of  the  City  of  l.ockport  he  was  one  of  the  members 
of  the  Commit  tee  on  Streets. 

The  state  provided  the  bituminous  material  for  repairs  and 
paid  the  exorbitant  price  of  7c.  a  gal.  for  its  manipulation. 
This  '■■  i  i  ;ii.  on  an  average,  more  than  was  paid  in 
construction  work.  In  tins  maintenance  work  the  temptation 
on  the  i ,  hi  i.t  the  contractor  was  to  use  as  much  oil  as  pos- 
tances,  bituminous  oil  owned  by  the  state 
burled  bj  thi  contractor.  In  other  instances,  barrels  ••( 
It  were  abandoned  bj  the  waysldi  and  in  other  rases  barrels 
.,i   ii   were  thrown  ovei    i   pi Ici 

The  inspection  bj   the  Highway  Departmeni  of  these  maln- 

tenai ntrari      wa      lotnllj    inadequate,   the   Inspectors   being 

In  many  instances  called  from  other  work  barbering,  tailor- 
iiai  tending,   banking,  baking,  etc, 

Tie-  pi  esenl   Hlgl  i  lonei   Is  a  pollt  leal  appolnti  i 

MIh    Hill. ord, .  I.  .■:  ,     u  lei,      Ins    power    is 

imt    circumscribed   by  Civil   Service    Regulations      The   execu 

lolltlcal                             '         Jupi  i  int.  ndents  of 
Highways  In  district   ai  e  pol  tlcal    tp ntc  i  s 

,.   ,,,  ,      ,        I  I,   ,1      M     i  arh    .hi.      ..I     these    officers     h-:     I  0     be 

to  'h.    politicians  who  caused  the  appolnti I     n  I 

,  mpli  i:'  i  as   possible     1 1    thi    I i    i' 

'  roll     ol  hi     

i          I  that  tl  of   the   di  pa  i  i  mi  nl 

pelted  to  ] ti  Ibul  Ion     to   poll  Ileal    pa  i  I  Ii 

1  '■! bli    in  "i  del 

■  lets,     l 

' ki 

to    I  he      ''''     '  !ommll  lei       i  n< ki 

i  .,        quenci 

"■    ol   thi    fi 

that    the   Civil   Bervlce   e lo 



to  thi    - '  n  t  "i .  a  nit, 

i  ii  i. a 

■ 


and  have  criticized  the  manner  in  which  their  work  was  bel 
done,  have  been  either  transferred  or  removed  to  remote  d 
tricts  from  their  families.  Thus,  inefficiency  and  derelict! 
on  the  part  of  the  Civil  Service  employee  becomes  a  virtue, 
find  that  this  evil  existed  under  the  three  Highway  Coi 
missioners  in  Governor  Dix's  administration  and  has  exist 
under  the  present  administration.  It  is  impossible  that  und 
such  a  system  good  roads  can  be  constructed. 

I  find  that  as  a  result  of  the  various  investigations  whi 
have  been  going  on  in  the  state,  that  the  work  of  the  Hig 
way  Department  has  very  greatly  improved;  that  contract 
have  of  late  been  let  with  great  financial  advantage  to  til 
state. 

The  evils  which  prevail  in  regard  to  maintenance  contract 
to  a  very  large  extent  prevail  in  regard  to  construction  co 
tracts.  I  find  that  in  many  instances  where  the  specification 
have  failed  to  be  of  advantage  to  the  contractors,  they  haM 
been  changed  or  modified  without  public  letting,  so  as  to  mall 
the  contract  pay.  This  practice  amounts  to  a  total  annihll:1 
tion  of  the  law  regarding  advertisements  for  bids,  as  tl! 
revised  contract  is  practically  a  new  contract.  I  find  that  th 
evil  existed  under  the  commission  appointed  by  Governt 
Hughes,  consisting  of  S.  Percy  Hooker,  Robert  Earl  and  ' 
Warren  Allen,  that  it  existed  under  the  commission  compost 
of  John  A.  Bensel,  Duncan  W.  Peck  and  C.  Gordon  Reel,  an 
that  it  has  existed  under  the  administration  of  the  presei 
commissioner. 

Under  the  system  which  has  prevailed  and  which  is  no 
prevailing,  the  contractor  by  virtue  of  such  political  contr 
butions,  has  an  influence  and  power  over  the  departmer 
which  is  contrary  to  the  interest  of  the  state.  The  appoint 
ment  of  the  Highway  Commissioner  is  dependent  upon  pol 
tics:  the  deputies,  the  executive  officers,  are  appointed  upo 
the  recommendation  of  politicians.  The  superintendent 
highways  is  appointed  because  of  political,  and  not  becausi 
highway  efficiency.  The  inspectors  have  been  and  can  noV 
be  appointed  as  a  matter  of  favor.  Under  this  system 
state  has  absolutely  no  protection  whatsoever.  The  state  ha 
provided  $50,000,000  for  highway  construction,  which  has  bee 
expended  without  adequate  results  for  the  state.  Millions 
dollars  have  been  expended  in  maintenance  and  repair,  with 
out  adequate  results;  $50,000,000  more  has  been  provided  I 
is  absolutely  essential  that  some  means  for  the  conservatioi 
and  preservation  of  this  fund  should  be  provided.  My  recom 
mendation    is  as  follows: 

That  the  state  should  act  exactly  as  an  individual  woult 
do  who  was  going  to  provide  a  vast  sum  of  money  for  charity 
Such  an  individual,  if  he  desired  to  create  a  charity  to  las 
perpetually,  would  appoint  a  board  of  trustees  or  commission 
ers  to  hold  office  during  life,  and  upon  the  death  of  any  nni 
of  them  his  place  should  he  filled  by  the  appointment  of  sorai 
worthy  individual  made  by  the  President  of  the  United  State! 
or  the  Governor,  and  these  commissioners  or  trustees  woul) 
appoint  executive  officers  who,  under  rules  and  regulation! 
approved  of  by  them,  would  conduct  the  charity.  I  know  ol 
no  other  way  In   which  a  fund  can   be  conserved. 

I  therefore  recommend  that  a  bill  l nacted  by  the  l.egis 

lature,  providing  for  the  creation  of  a  bl-  or  trl-partisan 
board  of  highway  commissioners  to  consist  of  representative 
citizens  to  be  selected  one  from  each  of  the  eight  judicial 
districts  Of  the  state,  who  shall  serve  the  state  without  salary. 
This  Board  to  be  appointed  by  the  Governor,  and  shall  have 
the  power  of  selecting  an  executive  engineer  who  shall  til 
the  responsible  executive  load  of  the  department  with  a  aaJ 
ary  sufficient  to  compensate  and  attract  an  engineer  of  ei 
.nee.  Tin  hill  should  provide  for  the  appointment  of  an 
who  in. nl. i  be  a  civil  engineer  of  the  highest  pr< 
slonal  attainments,  as  well  as  possessing  practical  expert 
a  mi  .  icecut  i  v '    capaclt  j 

it    s.ems    to    m.    advisable    thai    the    la. aid   should    be 
powered  to  Belect   the  executlvi    head  of  the  department   « 
out   regard  i"  thi    place  of  his  residence,  whether  it   be  wiihi 
or   without    the  Btate   of   Ni  »    fork.     Moreover,   the  executl 

in" should     have    absoluti     power    ..t    removal     of    I 

subordinates    u] charges,   Bubjocl    only   to   the   approval 

the  Board.  With  the  exception  ••!  his  secretary  and  secretai 
I.,  the  Board,  everj  officei  and  employee  of  the  depart  men 
Including    iaboren     Bhould    be   placed    In   a   state  civil   servli 

Every  position   in   the  department   si hi   be  made  permai 

a  a. i  di  i.ei.ih  ni    ni in.  i il 

I        I    urn.  ml    thai    II    I  h.M    he    made    | I 

contractor,  oi   anj    p nti  mpla  I  Ina   becoming  a  . 

"  u  toi   i ii    state,  '"  •  ontrlbuti    i tate  or  local  politics 

Campslg nlll.e      ...      I an. Ii. 'ale        Thai     II     shall 

a  mlsd i  to  i i  an  j  suoh  contribution  From  an]   luoh 

i   tot 

recommend   the  enactment   ..r  legislation  making  " 
lei  -  '      p  or  (  mploj r  the  Depai  tment 


tan 
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Highways  to  contribute  to  any  political  campaign  com- 
ittee  or  candidate,  and  likewise  making  it  a  misdemeanor 
r  any  candidate  or  member  of  any  political  committee  to 
ceive  any  contribution  from  such  officers  or  employees.  It 
ould  be  provided  that  no  person  should  be  excused  from 
stifying  as  to  such  misdemeanors,  but  that   immunity  should 

granted  to  the  first  person  who  discloses  truthful  infor- 
ation  to   the   prosecuting  authorities. 

Governor  Hughes  apparently  was  so  impressed  with  the 
cessity  of  taking  the  highways  out  of  the  politics  that 
ider  his  administration  a  commission  was  appointed  partly — 
emocratic  and  partly  Republican,  and  I  am  forced  to  say 
lat  the  work  under  that  commission  was  on  the  whole  better 
ne.    than    under    the    succeeding    partisan    commission.      The 

n   I   have   above   suggested    is   carrying   to    its   logical   con- 
ion,   the    thought    that   was   evidently   in   the   mind   of   Gov- 

or  Hughes. 


Sewage 


An  expenditure  of  $100,000,000  for  sewage-disposal 
ilvorks,  with  annual  charges  which  if  capitalized  would  add 
equivalent  of  another  $100,000,000,  will  be  necessary 
I  the  Federal  courts  enjoin  the  Chicago  Sanitary  Dis- 
trict  from  diverting  more  than  4167  cu.ft.  of  water  from 
Lake  Michigan  into  the  Drainage  Canal.  A  possible  al- 
•■  iiiative  would  be  specific  Congressional  authorization  to 
divert  whatever  amount  of  water  the  district  needs,  or 
convince  Congress  it  needs,  to  perfect  its  long-stand- 
iing  plan  to  dispose  of  the  sewage  of  Chicago  and  vicinity 
Kv  dilution.  This  and  other  interesting  points,  as  set 
forth  below,  may  be  found  in  an  interesting  report  by 
Langdon  Pearse,  division  engineer,  in  charge  Sanitary 
Division,  the  sanitary  district  of  Chicago.  Although  the 
report  was  not  made  public  until  about  Mar.  20  (in  the 
printed  Journal  of  the  Sanitarv  District  of  Chicago,  for 
Feb.  5.  1!»11).  it  was  dated  .Tan.  29,  1911.  The  report 
is  an  answer  to  a  report  by  John  YV.  Alvord  (consulting 
engineer,  Chicago)  and  two  other  members  of  a  com- 
mittee of  tlie  Chicago  Real  Estate  Board.  The  commit- 
ter was  appointed  Dec.  29,  in  1:5,  and  its  report  was 
dated  Jan.  7,  1914.  (Some  statements  from  this  report 
»eiv  presented  and  some  points  in  the  Chicago  sewage- 
disposal  situation  were  discussed  in  an  editorial  note 
printed  on  p.    121  of  our  issue  of   Feb.   1!),  191  I.) 

The  crux  of  the  whole  problem,  Mr.  Pearse  says  in  ef- 
fect,  i-   the  volume  of   Lake   Michigan  water  which   is  to 
ailable   for  dilution.     The   Federal   permit    for    I  Km 
eii.ii.   pel'  sec,   Mr.    Pearse  states,  was  to  govern   tl 
loi  i ty  through   a   small   portion  of  the  Chicago    River  in 
in    relation    in   shipping  and    does   nol    involve   the   total 
nl    of    diversion,    since    "'water    can    he    pumped    in 
i     through  39th   St.  ami  the  South   Fork."  Sine; 
tin-  volume  limit   in  the  interest  of  navigation  was  fixed 
100,000  have  been  -pent  ••in  improving  the  Chicago 
and  reducing  velocities,"  ami  preparations  lor  fur- 
ther improvements  are  beinp,   made.     The  Sanitary   l>is- 
lins  never  recognized  the  righl  of  the  United  States 
i  men!   to   li\   the  total   diversion   from    Lake   Michi- 

For  several   years,   the   District    lias  actually   I n 

draw  ing  mori'  than  IP.'"  cu.ft.  per  sec.  of  water  from  lake, 
■  "limes  iin  to  in. nun  cu.ft.  per  sei  ..  ami  this  it  has 

denied.  Moreover,  ii  ha-  I n  well  known  from  the 

thai  the  legislative  acl  creating  the  District  requires 
Mm  volume  of  diluting  water  ami  that  the  drainage 
works  Iniili  or  being  built  under  thai  ad  and  the  supple- 
mentary legislation  are  designed  foi  a  diversion  of  I  1,000 
cu.ft.  per  sec.     Notwithstanding  all  this: 


The  United  States  Government  at  present  is  seeking  to 
enjoin  the  district  from  using  more  than  4127  cu.ft.  per  sec. 
as  a  total  diversion  from  the  lake.  If  this  injunction  is  en- 
forced, it  will  impress  upon  the  community  the  immediate  ex- 
penditure of  over  $100,000,000  to  merely  duplicate  works  now 
in  service  without  [increasing?]  their  efficiency  in  pro- 
tecting the  water-supply  of  the  city,  and  including  cost  of 
operation  the  damage  to  the  taxpayers  will  exceed  $200,000,000. 

This  immense  outlay,  Mr.  Pearse  asserts,  "would  ben- 
efit only  a  few,  namely,  the  ore  shippers  through  the  St. 
Clair  River."  Greater  fluctuation  in  lake  levels  than 
those  caused  by  water  diversion  to  the  Canal,  he  asserts, 
are  ■•caused  by  variations  in  the  rainfall  and  by  winds, 
and  even  by  the  acts  of  the  government  engineers  them- 
selves, in  dredging  channels  between  the  lakes." 

Answering  assertions  in  the  Alvord  report  to  the  effect 
that  an  increase  m  typhoid  fever  in  Chicago  indicated 
the  contamination  of  the  water-supply  by  sewage,  Mr. 
Pearse  states  that  the  rise  in  typhoid  in  Chicago  in  1913 
was  slight  and  that  even  with  a  rise  there  were  but  216 
deaths,  or  less  than  10  per  100,000.  Moreover,  analyses 
show  that  hygienical ly  the  water-supply  of  Chicago  was 
better  in  1913  than  in  1912. 

As  to  the  need  of  engaging  outside  engineers  to  study 
the  questions  at  issue.  Mr.  Pearse  states  that  within  the 
past  two  years  the  District  has  had  the  benefit  of  the  ad- 
vice of  the  following  eminent  members  of  the  profession  : 
Geo.  W.  Fuller.  Allen  Hazen,  F.  P.  Stearns.  Rudolph 
Hering,  Gardner  S.  Williams  and  John  R.  Freeman. 

Mr.  Pearse  states  that  "the  weight  of  opinion  of  these 
gentlemen  is  wholly  to  the  fact  [effect?]  that  at  present, 
Chicago  has  a  remarkably  good  water-supply,  and  that 
this  condition  is  due  entirely  to  the  diversion  of  the  sew- 
age." 

Toward  the  end  of  his  report,  Mr.  Pearse  suggests  that 
the  citizens  of  the  Sanitary  District  arouse  themselves  am! 
awaken  their  representatives  in  Congress  to  induce  that 
body  to  authorize  a  diversion  of  14,000  cu.ft.  per  sec. 

After  calling  attention  to  the  successful  effort  of  San 
Francisco  to  get  Congressional  authority  for  it-  proposed 
Hetch  Ilethev  water-supply,  Mr.  Pearse  states  that  Chi- 
cago's need  of  Lake  Michigan  water  for  health  and  clean- 
liness seems  more  important  than  the  navigation  interests. 


municipal    Electric-Supply    Stations    in    the    United    states 

show  substantial  sains  for  the  decade  1902-1912  according 
to  preliminary  figures  just  issue,!  by  the  U.  S.  Bureau  .if  the 
Census.  The  data  are  given  in  the  accompany  table  The 
reports  that  as  a  nil.-  n,.  cash  income  was  derived  oy 
municipal  stations  for  atreet  lighting,  etc.,  and  in  order  that 
t'"'    '"'  I    approximate   the   total   sal,-   of   current   by 

BUCfa     stations     it     was     indicated     as    estimate,!     for    s,-,', 

similar    character    by    commercial    companies    in    near-by    lo- 
calii  les. 


Number  ,,i  Bta1  ions      

I 

service  (light,  heat,  an, I  power,  including 

All  other  sources 
Total  expenses,  including  salaries  and  «  i 
Total  nurobei  "i  persona  employed 
Total  horeepon ei 

engines  i in, -In, lint;  turbines): 
Number 

Dwer 
■  beets: 


nbei 


i 
Kilowatt  capacity  "t  ,l\  namofl 

i  kitpul  "i  *etii->ns.  Idlowatl  boui 

QUmbl  r  ■'(  lump-,  win, l  ; 


\li  other 

m 
Number 


I'M.' 

increase; 
1902-1912 

1,662 

• 

•'I    7 

22,663,708 

16,917,165 

7,940 

559.328 

231   :. 
333  i) 
222  :. 
132   1 
349  .". 

129,067 

11 1  ii 
190  a 

la 

130,261 

:!.>s  n 
1,061    9 

171.1 

91,851 
7.057  849 

80.8 

164,291 

1,016.0 
1,842  i. 
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Railway   EE&j|i3r&e<eifiin\g| 
Assoclattioira 

The  15th  annual  meeting  was  held  at  the  Congress 
Hotel.  Chicago,  Mar.  17  to  19,  with  a  registered  at- 
tendance of  nearly  500.  There  were  six  business  ses- 
sions, and  the  only  entertainment  was  the  annual  dinner. 
The  principal  speakers  at  the  dinner  were  Hon.  Charles 
A.  Prouty,  Director  of  the  Division  of  Valuation,  Inter- 
state Commerce  Commission ;  Hon.  Charles  Marcil,  for- 
merly -oeaker  of  the  House  of  Commons,  of  the  Ca- 
nadian Parliament;  and  Mr.  Schoonmaker,  President  of 
the  Pittsburgh  &  Lake  Erie  R.R.  Mar.  20  was  nomi- 
nally a  convention  day,  being  set  aside  for  attendance 
at  the  large  and  varied  exhibit  of  railway  materials  and 
appliances  at  the  Coliseum.  Each  of  the  21  committees 
had  a  report,  dealing  with  from  one  to  seven  or  eight 
subjects,  but  the  reports  were  less  voluminous  than  in 
some  previous  years.  A  weak  point  in  the  meeting  was 
the  character  of  the  discussions,  which  did  not  rise  to  the 
opportunities.  Except  for  a  few  subjects  the  remarks 
were  somewhat  inconsequential,  and  there  was  compara- 
tively little  of  the  constructive  criticism  and  the  brisk 
interchange  of  experience  and  opinion,  which  the  oc- 
casion demanded. 

The  meeting  opened  with  the  address  of  the  President, 
Edwin  I-'.  Wendt  (Engineering  Board,  Interstate  Com- 
merce Commission)  which  reviewed  a  number  of  matters 
relative  to  railway  engineering  in  general  and  the  work 
of  the  Association  in  particular;  special  attention  was 
given  to  the  present  problems  of  electrification  and  val- 
uation. He  announced  also  that  a  joint  committee  of 
the  American  Engineering  Association  and  the  Ameri- 
can Society  of  Civil  Engineers  has  been  appointed  Lo 
conduct  a  series  of  tests  to  determine  stresses  in  trael:, 
and  thai  the  U.  S.  Steel  Corporation  has  offered  $10,000 
toward  the  expenses  of  I  bese  tests. 

The  report  of  the  Secretary,  "..  II.  Fritch,  showed  a 
membership  of    llii    (1100   in   the  United   States  and 

Canada  l.  ami  the  following  financial  condition:  balance 
at  end  of  L912,  $10,1  15;  receipts  for  1913,  $25,879;  ex- 
penditure-. $22,341  :   balance   al   end   of    L913,  $1  t,277. 

one  Bhowing  Was  made  in  the  report  of  the  Treas- 
urer, Geo.  II.  Bremner.  The  officers  for  191  I  arc  as  Eol 
lows:  President,  W.  B.  Storey,  Vice-President,  Atchison, 
Topeka  &  Santa  Fe  Ry.  System,  Chicago;  Vice  Pri 
dent-.  Robeii  Trimble,  Chief  Engineer  of  Maintenance 
of  Way,  Pennsylvania  Lines  (Northwesl  System),  and 
\.  S.  Baldwin,  Chief  Engineer,  Illinois  Central  R.R.; 
<  feo.  II.  Bn  inn.  i ,  Assistant  I  >i-i  rici  Engi- 
neer, Interstate  Commerce  Commission;  Secretary,  E.  S. 
Fritch,  900  So.  Mi<  higan  Ave.,  <  "< 

We    give    below    a     1. 1  il  i  I       :ilnl    di 

a  d  ab  trad     oi     ome  of  the   reports  will  be 

given   separately. 

I.'u  \nv  i       I 

Ro  i    commits  d    pari  iculai       ii 

modi  n  roadbed,  and  also  ob 

e  movement  ol    be  roadbed  under 

While  the  loading  of  roadbed  ba    been  compan  l 

:  mi  i-  bas  condil  ion    ol  ■ 

bii  '■•         ■  ■••!  obtain  in 

rounds  tion       The  committi  e  also   pn  anted 

ind     '■  ■  nl  dal  ion. 


The  discussion  showed  a  great  diversity  of  opinion  a| 
to  the  value  of  tests  on  the  bearing  power  of  soils  fo'l 
roadway.      The    committee   outlined    some    rather    high 
flown  advantages,  but  Prof.  Turneaure  (Univ.  of  Wis.1 
was  doubtful  as  to  the  design  of  apparatus  capable  o 
measuring  the  stresses,   while  Mr.   Sullivan    (Can.  Pac 
Ry.)  thought  the  results  would  be  useless.    For  instance 
in  the  same  soil  the  conditions  will  be  very  different  wicl 
the  soil  wet  and  dry.    As  a  more  promising  line  of  inves- 
tigation  he    suggested    the    lateral    pressures   of   engines1 
and  cars  on  curves.    He  has  made  numerous  tests  of  thif 
kind,  with  rather  unexpected   results,  and  in  some  eases' 
freight    cars    and    Pullman    ears    wen'    found    to    exert 
greater    lateral    pressure    than    the    locomotives.      Otho 
members  thought  the  load  tests  on  roadway  would  give] 
some  useful  result,  especially  in  indicating  the  economic] 
value  of  a  more  liberal  use  of  ballast. 

Ballast — The  committee  submitted  the  ballast  cross-l 
sections    of     a    number  of    railways,    and    recommended 
trials  of  its  proposed  section  with  2-1  in.  of  ballast  under 
the   tie.     This   section   includes  a  top   course   of  broken] 
stone  and   a   bottom    course   of    finer   material,   such 
gravel.     It  gives  a  much  greater  depth  and   quantity  of 
ballast  than  is  now  used  by  any  railway,  and  in  general,; 
American    railways    have    too    little    ballast.      Naturally,, 
there  were  opposing  opinions  as  to  the  proposed  section,; 
some   members    approving   it   as   in   line   with   progress,! 
while    others    considered    it    excessive    in    quantity    and 
cost.     No  action  was  taken,  as  the  influence  of  depth  of 
ballast  will  be  one  c±  the  subjects  involved  in  the  inves-1 
tigation  of  stresses  in  track,  to  be  made  by  a  special  com- 
mittee.     The   report    included    some    information    as    Lo  [ 
cleaning  stone  ballast,  and  gave  an  appendix  describing 
such  work  with  screens  on  the  Baltimore  &  Ohio  R.R., 
as  described  in  Engineering  News.  Sept.  -I.  1913. 

Ties — On  the  subject  of  the  economy  in  labor  and 
material  effected  by  the  use  of  treated  ties,  the  commit- 
tee reported  numerous  points  in  favor  of  s;  eh  ties.  Prcnj 
returns  covering  230,000  miles  of  railway,  the  result! 
are  summarized  as  follows:  lil  ■  and  cost  of  ties;  treated, 
13.85  years,  $1.03;  untreated.  7.78  years.  76c.  The  at 
erage  cos!  of  removing  an  old  tie  and  putting  in  a  new 
one  is  23c;  and  there  is  the  undetermined  (but  con-j 
siderable)  cost  due  to  disturbance  of  ballast  and  track 
surface.  The  committee  included  in  its  report  the  article- 
on  "An  Economic  Comparison  of  Railway  Tics  of  Difl 
I'creni  Materials,"  by  Neil  W.  Campbell,  in  Engineer] 
i  m;   \i  ws,  Sept.  •.'■/.  L910. 

In  regard  to  lie-plates,  the  general  opinion  favors  ril.- 

nol   over    ,',;    in.   deep,   ralhcr  than   deep   ribs  or  claws,  bill 

llai  bottom   plates  are  uol   satisfactory   (as   they  become 

loose    and     Wear    the     lie)     unless     used     Wltll    SI  reu     spikes. 

Tests  of  spikes   indicate  advantages   for  sharp  diamond 
or   pyramidal    points   ami    Muni    or   truncated   diamoni 

points  as  compared  with  il ilinarv  chisel  point,  botl 

.,    i.i  the  holding  power  and  the  effei  I  on  the  wood.    Tlr 
holding  power  of  screw  spikes  is  more  Hum  "an,    higher 

than  thai  of  coi □  spikes;  as  the  weigh!  ol  the  Pormei 

•  e,      reater,  the  advantagi    for  equal  weigh!  of  metal 
i      15%.     In    lis    annual    review    of   experiments    with 

metal   and  i  oni  rete  i  ies,  the  i  ommittee  men! io I   the 

ii  tion  of inventor  in  trying  to  pet  uade  C ress  tc 

ordei    thi    rntei  tati    Commerce  Commission  lo   inve  ti 
and    ict    in     i  ie.      \    resolution   (<•  this  effei  i    wak 
introduced  in  i he  II i.  and  refern  d  lo  a  i  ommil  tee 
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,'he    discussion    related    mainly    to    the    question    of 
;es.     Mr.   Trimble    (Pennsylvania   Lines)    has   found 
*t  screw  spikes  will  work  loose,  but  Mr.   Downs   (mi- 
ni; Central  R.R.)   explained  that  other  roads  have  had 
tl  same  experience  in  experimental  work,  this  being  due 
^'improper  driving  of  the  spikes.     Mr.  Ray   (D.,  L.  & 
\    R.R.)    stated    that    in   tracks   with    heavy   traffic   and 
i  [  trains  the  screw  spikes  do  not  work  loose  and  they 
he  greater  lateral   resistance  than  the  common  spikes. 
v  must  be  screwed  home  once  or  twice,  however,  after 
I  ug  placed,  in  order  to  take  up  the  initial  compression 
8  the  tie.     Mr.  Storey    (A.,  T.  &   S.   F.   Ry.)    has  also 
find  this   necessary;  he   considers  that  common   spikes 
II  hold  better  vertically  and  laterally  if  driven  in  bored 
-.  owing  to   tlie   decreased    amount  of  injury  to  the 
iod.     He  has  not  found   that  tie-plates  with  cross-ribs 

sly  injure  the  tie. 
Rails — The    question    of    the    design    of    rails    heavkr 
an    100   lb.    per   yd.    is    under    consideration,    and    the 
nmiittee  considers   it   inadvisable  for  railways  to  pur 
ase    rails    lighter   than    si)    lb.    for   renewals   on    main 
ark.     Rail   failures   are   still    being   studied,   and   it    is 
■ted  that  failures  in  the  base  have  been  few  in  rails  of 
imperatively   thick   base,   like   the  A.  R.   A.    (B)    type. 
or  rail-joints,   a   uniform   bolt-hole  spacing  of  5V.   in. 
recommended    for   four-bolt   and    six-bolt    joint,   with 
ars  2  I    in.  and   :!'.'   in.  long,  respectively.     An   appendix 
ly  M.  TI.  Wickhost  discussed  the  influence  of  aluminum 
n  bessemer  ingots  and  rails.     This  alloy  gives  ingots  of 
iiore  uniform  composition   (with  larger  pipes  but  denser 
teel).  while  the  rails  have  greater  strength  and  tough- 
Mr.   Trimble    (Pennsylvania   Lines)    stated  that  there 
-    :i    tendency    to    develop    new    sections    by    individual 
ads,  a  practice  which  is  to  be  deprecated,  as  (if  contin- 
i<  will   result    in  a   return  to  the  very  lack  of  uni- 
ity  which  led  originally  to  the  work  of  the  American 
Society  of  Civil    Engineers.     Inquiry    -hows   that   many 
i  (roads  are  quite  satisfied  with  the  present   Am.  Soc.  ('.  E. 
sections,  after  long  experience   with    them.      As    to   rail 
failures.  Mr.  Courtenav   (1..  &    N.   If. If.)    referred  to  the 
frequency  of  transverse  fissures  as  the  cause,  a  develop- 
ment which  is  being  investigated  by  the  committee.    Mi'. 
)v  stated   thai   on   the   New   York   Central    17. If.  the 
majority  of    Failures   in    1 00-lb.   rails  occur  on   pas- 
r  tracks,  which  be  took  as  an   indication   that   spec.' 
was  an   important    factor  in   the  cause  of  rail  breakages. 
Track     A    systematic   investigation   of   the  economics 
of  track   labor  i-  being  made  by  a  subcommittee  which 
ha-  laid  out   ;i   program  covering  a  term  of  years.     The 
equation    of    track    values    is    being    studied    in    order    |.i 
arrive  at    proper   units  of  cost,  a   basis    for  apportioninj 
appropriations,  and  a   measure  of  efficiency   of  the    I 
foremen   and   laborers.     Another  subcommittee  has   pre- 
lypieal  plan-  foi  crossovers,  and  a  third  presented 
a  study  of  speeds  of  trains  on  curves  and   turnouts. 

\n  appendis   discussed   the  plan  of  extending  the  (hi- 
nt   section    foremen    to   include  simple   work   handled 
by  men  of  the  bridge  and  building,  water  service,  tele- 
ignal   departments.     The  trials   so   far  have 
atisfactorv   results,   but    the   committee 
lers   that    the  plan  offers   possibilities   for  economy 
in  maintenance  and  a  possibility  of  attracting  n  higher 

if  men  by  the  higher  salary  paid   for  the  enla 
dutie-     Tbi    report  wa      omewhat  more  favorable  than 


that  of  the  Committee  on  Signals  and  Interlocking,  on 
the  same  subject,  which  is  noted  below. 

The  discussion  related  to  the  question  of  economy  and 
efficiency  in  track  labor.  Incidentally  it  was  shown  that 
the  fact  of  the  railway  fiscal  year  ending  June  30  has 
considerable  influence  upon  the  distribution  of  mainte- 
nance expenses.  Mr.  Wendt  (Interstate  Commerce 
Commission)  said  he  had  been  unable  to  find  the  reason 
for  adopting  this  date  instead  of  Dei.  31,  and  it  was 
suggested  that  the  Association  might  take  steps  to  have 
the  latter  and  more  logical  date  adopted. 

Signs,  Fences  ami  Crossings — The  committee  recom- 
mended that  further  consideration  of  the  improvement 
of  fence  wire  should  be  postponed  for  a  few  vears,  or 
until  the  few  roads  trying  to  effect  some  progress  have 
concluded  their  investigations.  Designs  were  submitted 
for  crossing  signs  and  trespass  signs,  with  a  review  of 
the  laws  of  various  states  in  regard  to  crossing  signs  and 
trespassing  on  railways.  The  crossing  sign  (of  the  fa- 
miliar X-type)  was  criticized  and  desire  was  expressed 
for  a  more  conspicuous  design,  but  eventually  both  signs 
were  adopted  as  recommended  practice. 

Yards,  Signals,  Electrification 
Yards  and  Terminals— The  report  dealt  mainly  with 
two  subjects:  1.  the  mechanical  handling  ,,f  freight,  and 
3,  the  design  and  operation  of  hump  yards.  The  first 
portion  (supplementing  former  reports)  described  a  va- 
riety of  appliance-  \\>rd  for  a  variety  of  purposes  at 
freight  houses  and  industrial  plants,  and  also  for  hand- 
ling mail,  baggage  ami  express  matter.  The  second  por- 
tion described  the  new  freight  yard  of  the  Canadian  Pa- 
cific Ry..  at  Winnipeg,  and  gave  the  various  replies  to  a 
series  of  inquiries  in  regard  to  hump  or  gravity  switch- 
ing yards. 

In  the  brief  discussion,  E.  II.  Lee  (Chicago  X-  Western 
Indiana  R.B.)  emphasized  the  position  stated  in  the  re- 
port as  to  the  difficulties  of  applying  mechanical  appara- 
tus at  freight  houses,  and  other  speakers  referred  to  (  -i- 
tain  difficulties  in  the  design  of  gravity  yards.  Both  Mr. 
Stuart  (B.  &  D.  If. If.  i  and  Mr.  Downs  (111.  Central  R. 
If.)  referred  to  the  importance  of  proper  operation  as 
well  as  proper  construction  of  yards,  in  order  to  raise  the 
efficiency  of  freight  service,  ami  Mr.  Stuart  suggested 
that  the  committee  should  turn  its  attention  to  this  phase 
of  the  yard  problem. 

Sn.x  ils   \\i>  [xterlocking  -The  committee  reported 

adversely  upon  the  proposition  it<  combine  signal  lllamie- 
nanee  with  track  maintenance  work.  The  former  needs 
men  of  special  training,  and  a  foreman  not  having  sndl 
training  could  not  judge  of  the  efficiency  of  their  work. 
I(  "oubl  also  be  uneconomical  to  attempt  to  select  and 
tram  men  to  be  competent  to  supervise  a  combined  main- 
tenance force.  \i  interlocking  plants,  the  local  section 
foreman  might  be  instructed  as  to  minor  mechanical  ad- 
justments, but  that  may  involve  loss  of  time.  There 
might  be  some  combining  of  duties  between  the  forces  of 
the  Signal  department  and  those  of  the  bridge  and  build- 
ing, water  service,  telegraph,  telephone,  electrical  and 
mechanical  department-. 

The  i  ommittee  also  submitted  the  results  of  some  tests 
as  to  the  conductivity  of  creosote  ami  creosoted   ti< 
relation  to  track  circuits;  also  the  effect  «(  ballast  and 
bonding  conditions. 

W  Mil:  Si  ecu  i       The  principal  part  of  (bis  report  was 

an  outline  of  recent  developments  in  water-softening  on 
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railways,  particularly  as  to  the  relation  of  the  water  prob- 
lem to  railway  operation.  An  appendix  described  tests 
of  the  corrosion  of  ingot  iron,  tank  steel  and  copper-bear- 
ing steel  in  different  soils  and  in  a  water  found  to  be 
highly  corrosive  on  steel  plates.  The  corrosion  in  all 
the  samples  was  much  the  same  (except  that  the  ingot- 
iron  showed  the  least  effect  in  the  water)  ;  in  all  case-  n 
was  greater  in  clean  sand  than  in  clay  and  alkali  soils, 
due  partially  to  the  fact  that  the  sand  allows  a  circula- 
tion of  air  while  the  other  soils  practically  exclude  the 
air. 

Electricity — The  committee  has  for  some  time  been 
working  on  the  subject  of  clearance  limits  on  electrically 
operated  railways.  It  presented  diagrams  for  overhead 
clearance  and  recommended  further  study  of  third-rail 
clearance  limits.  A  joint  committee  of  this  association, 
the  American  Railway  Association  and  the  American 
Electric  Railway  Association,  has  discussed  the  question 
of  clearance  for  automatic  stops.  It  recommends  that 
no  further  consideration  should  be  given  to  the  matter 
at  present,  as  these  devices  are  in  the  experimental  stage 
and  no  such  device  has  been  generally  adopted  by  steam 
railways. 

Economics  of  Railway  Location — The  majority  re- 
port suggested  that  the  work  of  the  committee  should  be 
performed  by  men  who  can  give  their  full  time  to  the 
investigation  planned,  and  advised  an  appropriation  for 
such  expense  for  six  months.  Two  members,  in  a  mi- 
nority report,  thought  it  inadvisable  to  undertake  the 
expense  or  work  at  this  time,  but  that  the  committee 
should  continue  its  investigations,  especially  as  to  the 
relative  expense  of  maintenance  due  to  passenger,  freight 
and  engine  tonnage.  The  report  was  accepted  as  one  of 
progress,  h ithoul  discussion. 

Bridges  and  Structures 

[bom  a\i>  Steel  Stbi  ctubes — One  subject  reported  on 
was  protection  againsl  corrosion;  this  included  protection 
by  paint  and  by  comrete.  ami  also  the  use  of  blast  boards 
of  asbestos  and  casl  iron  to  protect  concrete  exposed  di- 
rectly to  the  bias!  from  locomotive  stacks.  Another 
lengthy  report  was  on  secondary  stresses  in  trusses,  am! 
there  were  two  brief  reports  on  bridge-clearance  diagrams 
ami  requirements  lor  the  protection  of  traffic  at  movabh 
bridges. 

The  discussion  related  almost  entirely  to  the  commit- 

omendatiorj   for  aquare-cul   rail  ends  a!   draw- 

i  the  members   favored   miter  cut    rails 

.i     b<  mi'  fully  a-  efficient  ami  ;.'i\im_r  a  better  ruling  track, 

ami   this  applied   to  roads  operating   heavy  service  am] 
peed   trains.      I  n   fact,   M  r.   St.  n    Btated    thai    the 
Newark  Bay  bridge,  of  th.'  Central  R.R.  of  N'.u  Ji 

00   train-  daily  i aeli   track,   with      |"  ed 

of    I"  m.p.h.  an. I   over,  ami    liml-   the   miter  cut    rail-  quite 

'i,,..  objection   made  i-  that   movable  rails 

d  may  he  an  element  of  clanger,  bu1  the 

o  ■  ..mi. .  ted  thai  the  bridge  cannol   i"1  locked 

they  are  within  '',  in.  or  ys  in.  of  their  exacl  pa 

Mr    1,'mi.i    ( Pi  is    i;  i:  i    gaid   thai   the 

used  on  all  icl   and  fouT  1 1 ...  I. 

lettei    ind     ifei   than  the  other. 

!    th.     |..  rifli    ret  ..mm. 'ii. hiti. hi  for 

Woo  o  Ti  i    mi      Tl  il  fea- 

•  •!  i..  the  n  .  ,,i  guard  rails.  I 


ommended  metal  inner  guard  rails  on  all  tracks  of  opd 
floor  bridges  and  on  the  outside  tracks  of  solid-tic 
bridges  (both  deck  and  through  structures),  over  20 
long,  the  guards  to  extend  not  less  than  50  ft.  beyond  t 
bridge.  The  subcommittee  on  formulas  for  sheet  pili 
reported  progress,  but  suggested  that  the  subject  shou| 
be  combined  with  the  report  on  retaining-wall  desio 
now  being  prepared  by  the  committee  on  masonry.  T 
recommendation  for  the  general  use  of  guard  rails  w 
attacked  by  some  members,  hut  when  put  to  the  vote 
was  carried  by  a  vote  of  115  to  75. 

Buildings — This  committee  presented  some  inform 
tion  as  to  roofing,  and  as  to  shop  floors  (wood,  concrel 
asphalt  and  brick).  It  gave  also  a  review  of  principl 
governing  the  design  and  equipment  of  freight  houses. 

Masonry — The  principal  part  of  this  report  related 
the  waterproofing  of  masonry.  It  stated  that  water-tig 
concrete  can  be  made  by  proper  proportioning  and  mi 
ing,  membrane  waterproofing  was  approved,  while  cautii 
was  advised  in  the  use  of  compounds  integral  with  tl 
concrete.  In  regard  to  corrosion  of  reinforcing  metal 
concrete,  it  was  stated  that  this  would  not  occur  in  den 
concrete,  with  metal  either  above  or  below  the  water  lev 
in  fresh  or  salt  water.  As  to  disintegration  of  concret 
all  concrete  to  be  exposed  to  sea  water,  alkali  water 
or  gases  containing  sulphur,  and  concrete  containing  I 
inforcing  steel,  should  he  dense,  rich  in  port-land  cemeii 
and  allowed  to  harden  under  favorable  conditions  befoi 
exposure. 

Miscellaneous 


Wood  Preservation — The  committee  has  studied  thjj 
question  of  using  water-gas  oil,  hut  does  not  recommenl 
this  material  in  view  of  its  uncertain   preservative  vain 
and  its  rising  price.     Nor  does  if  approve  of  the  addition 
of  coal  tar  to  high-grade  creosote  oil  ;  if  the  tar  is  addei 
to   lower-grade    creosote    for   commercial    reasons    (as    i 
now  being  done  extensively),  the  mixing  should  be  don* 
only   at    the    plant    and    under   the   direct  supervision   v 
the  railway.     A  discussion  on  the  present  practice  in  de 
termining  the  absorption  of  creosote  oil  in  timber  treatl 
incut  was  submitted  by  the  committee  as  a  basis  for  tin 
consideration   of   new  and    improved   methods.     The  com 
inittcc's   report    staled   thai    the  addition   of  coal-tar  to  .re 

osote  could  mil  he  regarded  as  an  adulterant  because  ere 
osote  is  made  from  the  tar.  This  somewhat  illogical 
reasoning  was  disputed,  since  it  is  creosote  and  not  tax] 
that  is  wanted  as  a  preservative. 

The  Committee  on  Rules  and  Organization  presents! 
general  rules  lor  employees  in  the  construction  depart- 
ment. II  has  been  working  also  on  rules  for  the  guidance 
of  field  parties  making  preliminary  and  location  surveys 

The  Commit! n    Records  ami    Accounts   resubmitted, 

earlier  conclusions  (which  had  not  been  adopted)  on  tl 
management  of  Btore  supplies,  and  a  revision  of  the  conj 
ventional  signs  for  use  on  man-  ami  plans.  11  gave  a 
list  of  laws  as  to  reports  required  from  railway  com- 
panies, ami  submitted  a  proposed  subdivision  of  thi 
■  roadway  and  tra<  k"  item  in  the  maintenance  of  way  ae- 

Hi-  of  the   Interstate  Commerce  Commission.     This 

we    referred  to  the  committee  for  further  consideration. 

The  pecial  committee  on  I'nil'nrm  General  Contract 
I'. ii  m     ubmitted  a  blank  form  For  proposals,    The  special 

committee  on  Oradii f  Lumber  reported  progre      in 

formula  ti rading  rule    for  clai  es  of  lumber  that  have 
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een  standardized,  but  the  work  has  been  retarded  by 

act  that  many  of  the  rules  for  such  timbers   (par- 

rly   hemlock  and   western   timbers)    are   still   in   a 

J;-ess  of  development.     The  report  of  the  Committee  on 

rvation  of  Natural   Resources  reviewed  briefly  the 

of   the    National    Conservation    Congress,    in    this 

ry.  and  the   Conservation   Commission   of   Canada. 

Canadian  Pacific  Ry.  has  created  a  Department  of 

lal  Resources,  which  controls  the  company's  lands, 

and  industrial  and  forestry  branches.    It  is  undsr 

irection  of  an  engineer,  and  its  work  is  to  see  that 

ids  produce  what  the  soil  is  specially  adapted  for 

furnish  a  full  crop  of  such  products,  whether  agri- 

ral  or  forest. 

31 

Ituiesac©    ©iT  A  H  tia  sua  n  sans  am   naposa 
Stteel  ami  Hiragots  aiad  IBLauls* 
By  M.  H.  WicKHORs*f 

investigation  was  made  concerning  the  influence  of 
tninum  on  bessemer  ingots  and  rails,  when  added  to  the 
ilds  while  pouring  the  steel;  and  at  the  same  time  some 
■  ts  were  made  on  the  influence  of  silicon  on  bessemer  rails, 
len  added  as  ferro-silicon  to  the  molds.  Four  ingots  were 
lit  open  and  a  chemical  survey  was  made  of  these:  11  were 
lied  into  85-  or  90-lb.  rails  and  used  for  drop  tests  and 
tests  of  the  base.  This  work  was  done  at  the 
uth  Chicago  works  of  the  Illinois  Steel  Co..  which  fur- 
shed  all   the  material. 

Five  ingots  were  of  untreated  bessemer  steel,  eight  were 
•  ateil  with  aluminum  varying  from  1  to  10  oz.  per  ton  of 
•-el.  and  two  ingots  were  treated  with  additions  of  ferro- 
licon  equivalent  to  0.1  and  0.29;  of  silicon  respectively, 
nese    latter    were    rolled    into    rails. 

The    ingots    used    for    splitting    and    chemical    survey    had 
■•■lit    "If;     carbon.      The    plain    ingot    had    a    large    central 
ivlty  or  pipe  in  the  upper  part  and  a  large  number  of  small 
ongated  holes  along  the  sides  in  the  upper  part.     This  ingot 
ISO  had  a  raised  top.     The  other  three  ingots  treated  respec- 
vely    with    1    oz.,    2    oz.    and    5    oz.    of   aluminum    per   ton    of 
teel,    had    somewhat    larger    pipes,    but    were    free    from    the 
mall    elongated    holes    along    the    sides.      They     had     flat     or 
unken    tops.       Expressed    differently,    the    aluminum-treated 
gots    had    larger    pipes,    but    contained    denser    steel    around 
he  pipes.     One   ounce   of  aluminum   per   ton   had  considerable 
fluence  in  this  direction  and  the  effect  increased  a  little  with 
crease  of  aluminum. 
The  chemical  surveys  showed  a  more  even  distribution   of 
he  material  in  the  aluminum-treated  ingots,  with  less  segre- 
atlon  or  concentration  of  carbon,  phosphorus  and  sulphur  in 
he    interior    and    upper    part.      Both    plain    and    treated    ingots 
howed  "soft  centers"  in  the  lower  part  of  the  ingot,  that  Is, 
was    negative    segregation    of    carbon,    phosphorus    and 
ii-    in    tin-    interior    anil    lower    part    of    the    ingot.      The 
walls  of  the  treated   Ingots  showed   a  fairly  uniform  composi- 
tion   throughout    their    heights.      The    plain    ingot    showed    a 
Icrabl.     softening    or    negative    segregation    in    the    upper 
'I'll,     carbon,    phosphorus    and    sulphur    increased    In 
11    downward     until     th"    average    composition    of    the 
reached    at   about    one-third   of  the   height    from   the 
fter    which    the    wall    remained    of   about    uniform    com- 
position 

lis   were   made   of  si.-.  I    of    two   grades   of   hardness,   one 

i  lion    rolled    Into   85-lb.   rails   and    the   other 

.hi     ,0619!      carbon     rolled     Into     no-lb.     rails.       Some 

■f    plain    steel,    some    treated    with     aluminum     varying 

from  -  ...     to   10  oz    per  ton  and  two  were  treated   with  0.1   and 

on    added    as    ferro-i 

In    the    drop    t.sts,    the    us.-    of    aluminum    was    In    gi 

led  with  a  conslderabh  Increase  in  ductility  in  the 
pari  "f  111.  bar.  where  the  ductility  was  low  In  the 
teel  especially  with  the  higher  carbon  The  addition  of 
had   a   similar  effect,   especially    with    thi    0.2        addition. 

With    th.     0.45' I. on    Bteel,    the    average    ductility    of    the 

Whole    bar    was    about    tli"    same    In    the    aluminum    treated    as 
In    tie    plain    steel,   but    with    th.-   a  i; I  -      carbon    steel,    It    was 
lumlnum-trrnted    burs. 

•Summary   of  a   report    formlnn    an   appendix    to  the   report 
Of   thi    Committee   on    Halls,   presented   at    the   annu.il    m 
of    Mo-     Vmerlcon    Railway     Kni  oclatlon,    held    at 

' 

i    of    T.sts,    Rail    Committee,     Vi  Railway 

erlng   Association.   'Hin   s    Michigan    \ve  .   Ch 


The  aluminum  additions  and  the  larger  addition  of  silicon 
were  attended  with  interior  flaws  extending  downward  a 
considerable  distance  (30  to  459c  of  the  weight  of  the  ingot) 
from  the  top,  while  with  plain  steel  interior  laminations  as 
seen  in  the  fractures  of  the  drop-test  pieces  were  absent  or 
close  to  the  top  end.  The  aluminum  and  silicon  additions 
were  made  to  the  molds  while  pouring  the  steel,  and  whether 
the  interior  laminations  in  the  rails  would  occur  in  the  same 
way  if  the  additions  were  made  to  the  ladle  before  pouring 
the    steel    into    the    molds,    this    investigation    does    not    show. 

Incidental  to  this  work,  some  results  were  obtained  con- 
cerning the  influence  of  carbon  on  ductility  as  measured  in 
the  drop  test.  The  elongation  for  0.45%  carbon  averaged 
about  27%  and  for  0.61%  carbon  about  17%.  Roughly,  the 
elongation  decreased  0.6%  for  each  0.01%  increase  in  carbon, 
between    the    above    carbon    limits. 

Transverse  tests  of  the  base  were  made  by  supporting 
pieces  of  rail  2  ft.  long,  on  two  supports  placed  opposite  each 
other  near  the  edges  of  the  flanges  under  the  middle  of  the 
length  of  the  piece  tested.  The  supports  were  6  in.  long 
and  were  placed  %  in.  in  from  the  sides  of  the  flanges.  The 
load  was  applied  in  the  test  machine  to  the  head  of  the  rail 
at  the  middle.  With  the  0.61%  carbon  steel,  treatment  with 
2  oz.  of  aluminum  was  attended  with  considerable  increase  in 
transverse  strength  and  sag  of  flange  before  breaking.  With 
treatments  with  5  oz.  and  10  oz.  of  aluminum  per  ton  of  steel„ 
there  were  some  further  increases.  With  the  0.45%  carbon 
steel,  there  were  small  increases  in  transverse  strength  and 
sag  of  flange  with  the  aluminum  treatments  as  against  plain 
steel. 

To  sum  up,  ingots  treated  with  aluminum  added  to  the 
mold  were  of  more  even  composition  throughout  than  plain 
bessemer  steel.  There  was  less  positive  segregation  in  the 
interior  and  upper  part  of  the  ingot,  but  the  negative  segre- 
gation or  soft  center  in  the  interior  and  lower  parts  of  the 
ingot  was  about  the  same.  There  was  a  softening  or  nega- 
tive segregation  in  the  upper  part  of  the  wall  of  the  plain 
ingot,  while  in  the  aluminum  treated  ingots  the  walls  wore 
of  fairly  even  composition  throughout  the  height  of  the  in- 
got. Aluminum-treated  ingots  had  larger  and  deeper  pipes 
than   plain   steel,   but  had  denser  steel   around   the  pipes. 

Rails  of  plain  steel  had  a  brittle  zone  in  the  upper  part 
of  the  bar  as  disclosed  by  the  drop  test.  In  the  rails  of 
aluminum-treated  steel  this  zone  was  largely  eliminated. 
Rails  of  plain  steel  contained  their  laminations  close  to  the 
top  end  of  the  bar,  while  in  aluminum-treated  rails,  the  in- 
terior laminations  were  found  a  considerable  distance  from 
the  top  end,  varying  from  about  30  to  45 V  of  the  weight  of 
the  ingot.  In  the  transverse  test  of  the  base,  rails  of  alum- 
inum-treated steel  showed  considerably  greater  transverse 
strength  of  the  base  and  sag  of  the  flange  before  breaking, 
than  the  rails  of  plain  steel,  with  ( i .  C 1 ' ;  carbon  and  a  little 
greater    strength    and    sag    of    flange    with    0.45r;     carbon. 
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a    large   majoritj    of   th.-   replies   to  a   circular   of   inquiry 

recommended  the  use  of  guard  rails  on  through  bridges.  The 
protection  of  trains  and  the  lives  of  their  passengers  and 
crews  is  more  Important  than  the  protection  of  structur.s 
If  guard  rails  are  a  protection  to  through  bridges,  which 
means  that  they  assist  in  guiding  a  derailed  train,  they  will 
equally  be  a  protection  to  trains  which  may  be  derailed  on 
deck  structures,  and  are,  therefore,  desirable. 

As  to  tin-  danger  of  brake-rigging  catching  in  the  ends 
il  rails,  this  objection  can  be  met  by  beveling  or  bend- 
ing down  th"  .ii. Is  of  guard  rails  or  frog  points  to  the  level 
of  th,    fleck. 

CONCLUSIONS — 1.  Tt  Is  recommended  as  good  practice, 
in    the    installation    of   guard    rails,    to   extend    them    beyond    the 

.ii. is  of  th.-  bridges  for  such  distance  as  is  required  By  local 
conditions,  but  that  this  distance,  in  any  case,  be  not  less 
10  tt  Th.  guard  rails  should  be  fully  spiked  to  every 
tie.  and  spliced  at  every  joint  These  guard  tails  should  be 
sum,  form  of  metal  Beet  Ion;  ami  th.-  ends  should  be  beveled, 
ic.nt  down  "i  otherwlBi  protected  againal  direci  impact  with 
moving  parts  of  equipment 

2.     It  is  recommended  as  good  practice  to  usi    Inner  guard 

rails    on    all     Open    floor    bridges    and     on    th"    OUtSlde    tracks    of 

mi  solid-floor  bridges  and  similar  structures  longer  than  20 
ft  in  main-line  tracks,  and  on  similar  bridges  ami  structures 
in  branch  line  tracks  on  which  th.-  Bpeed  of  trains  is  20 
in  p.h,   or  more 


•From  the  report  of  th.  Committee  on  Wooden  Bridges  ami 
Trestles,  presented  at  the  annual  meeting  of  th.-  American 
Rallwa]    Engineering    Association 
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Tie  Places  airad  Tpaclfc  Spikes 

The  report  presented  by  the  Committee  on  Ties  at  the 
annual  meeting  of  the  American  Railway  Engineering 
Association,  at  Chicago  (Mar.  17-20)  presented  some 
general  conclusions  regarding  tie-plate  and  track  spikes, 
which  conclusions  had  been  submitted  to  and  approved  by 
the  engineers  of  a  number  of  leading  railways.  These  con- 
clusions were  as  follows: 

1.  Tie-plates  with  deep  ribs  or  claws  cut  the  tie  so  as  to 
admit  moisture  and  decay.  The  deep  ribs  or  claws  are  not 
necessary  to  hold  the  plate   in   position  and  are  undesirable. 

2.  Plat-bottom  plates  used  with  cut  spikes  become  loose 
and  the  looseness  results  in  mechanical  wear  of  the  tie.  They 
are   satisfactory   when  used   with   screw   spikes. 

3.  Plates  with  cross-ribs  not  over  ft  in.  deep,  or  other  in- 
dependent fastening's  that  will  hold  them  to  the  tie,  do  not 
seriously  damage  the  tie  and  at  the  same  time  do  not  become 
loose  and  cause  mechanical  wear  when  used  with  ordinary 
cut  spikes. 

4.  The  width  of  the  tie-plate  is  an  element  to  determine 
the  mechanical  wear  of  the  tie:  plates  less  than  7  in.  wide,  for 
use  with  softwood  ties,  cut  into  the  tie  sufficiently  in  some 
cases  to  limit  the  life  of  the  tie. 

5.  The  plates  should  be  of  sufficient  thickness  to  avoid 
cupping  on  either  side  of  rail.  This  thickness  depends  on  th< 
projection  beyond  the  rail,  the  amount  of  traffic,  the  kind  of 
tie  and   the   rate   of  deterioration   from   rust,   etc. 
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Size  of  Hole  Bored 

SCREW  SPIKES 

Size    of     Hole    BoreO 

CUT     SPIKES 

1.     Diagram  of  Eolding  Power  oi  Ordinal 
and  Screw  spikes  in-  Different 

WOODS 


6.  Screw  spikes  proloi  >1   ties  o'  ei   thai   obtained 
■with  cut  spikes. 

7.  Where   treated   ties  are   used,   all   boring  should    prefei 
ably  hi-  done  pre>  lo  menl 

8.  Ordinary    driven    cu(     spiles,    by     breaking     Sown     the 

i  md  Hi''  spiki 
Itate  d  '■   '•'    ""    ''' 

1h  ,,  quired,     tn  thi  I  les,  this  Inti  odui  I  Ion   ol 

the  treatmi  eat   the   pui  po 

: 

;>.     The  breaking  down  ■■(  the  structure  "i   the  wood    with 
,  ...  kes,    Is,    to   :i    coi  olded 

n   In  a    i id   hole.     Spil 

oldlng   power  :is  spikes  d 

on!  boring      Whi  re  spike  holes  an    to  be  i id  and  cul   spikes 

,  mond-polnti  d  cul   spike   Is  prel  luae  of 

i     i   rollows  the  holi 

Ti  - 1  -in    i  in    Holding   Pow  i  r  01    1  n  u  i    3pi  i 

committee's  reporl   wae  supplemented  bj   two  re 

prepared  bj   II    B    Mai  Farland, 

nta   Fe 

R 

gpn  i     I'm  s  i  -     Tin    li.  i   of   these   reporl  - 

deal! 

mid,     |n  the  third  net,  the  points  were  of  four  differed 


lengths.     The  spikes  were  about  y2  to  %  in.  square 
5.3    to    5.8    in.    Ions,   but   all    were   driven    to   the  s.| 
depth,   &ys    in.,   and   pulled   in   a   testing   machine. 
particulars  of  the  spikes  and  their  resistances  are 
in  Table  I,  which  shows  the  average  values  for  all  pi 
in   fir,   red   oak  and   white  oak   ties   having  bored   h| 
%x4  in.     It  will  be  seen  that  the  ordinary  chisel-poi: 
spike    makes    the    poorest    and    the    sharp-pointed    | 
makes  the  best  showing.     The   columns    headed    " 
show  the  initial  force  to  overcome  all  resistance  and  st| 
the  spike:  those  headed  "pull"  show  the  average  res 
aiuv  after  the  spike  has  been  started  and  is  being  dra'l 

TABLE  I.     TESTS  I  IF  HOLDING  POWER  OF  SPIKES  HAVING  DIFF| 
E.N'T   FORMS  OF   POINTS 


Type 
Chisel 
Sharp 
Blunt 
Blunt 
Blunt 
Blunt 


Point 
Length, 

1.10 

1.10 
0.50 
0.80 


End.  in. 
0.05x0  055 
0.06 
0.25  sq. 
0,25  sq. 
0  25  sq. 
0.25  sq. 


Start 
4590 
5300 
5020 
5160 
5010 
5110 


Pull 
2920 
3590 
3615 
3700 
3040 
30X0 


Tons  holding  pop 
per  ton  of  metal 
Start  Pull 

8020  51 1( 

9510  6441 

8450  606C 

8700  631C 

8870  5370 

9400  51171 
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TABLE  II      TESTS  OF  HOLDING  POWER  OF  CUT  SPIKES  / 
SPIKES,  AND  COMPRESSION  OF  WOOD 


Long-leaf  pine 
Long-leaf  pine 
Long-leaf  pine 
Short-leaf-pine 

Short-leaf  pine 
Short-leaf  nine 
Ne 


Mi- 
Me 
New  Me 


lb. 
3583 
3598 
3215 
3323 
3S70 
2275 
2285 
1970 
1190 
412(1 
395(1 
3265 
3265 
3478 
2872 
2XS3 
3268 
192S 
2968 
2540 
1913 
4315 
6073 
4207 
6595 

7650 

1853 


iikc>       Pressure  1 
ilesist.         lb.  per 
lb.  ft-in. 
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Red  oak Nol 

Red  nak 

Red  oak                                  .  | 

Red  gum     .  Xoi 

Red  gum.  ^ 

Red  gum  !. 

Douglas  fir \<u 

Douglas  fir    ....  .  ft 

Douglas  fir  | 

Balsam Nol 

Balsam  ft 

Balsam 1 

Ohia ..  Not 

Ohia A 

<  Ihia                             ...  \ 

Jap.  oak Not 

■Tap    oak                                     .  ft 

.lap.  oak  J 
*  Spike  eould  aol  I"   screw 

Dutye  and  Sciikw  Spikes — These  tests  of  holdifl 
power  were  made  with  %-in.  cul  spikes  weighing  !"•_■ 
(169  spike-  per  Inn  II,.)  and  %-in.  screw  spikes  weigh 
ing  19  oz.  each  (8-1  per  100  lb.).  The  hitler  were  7s-in 
diameter  over  the  rolled  V-thread  of  |/2-in.  pitch.  Tin 
tests  were  made  in  various  woods,  including  .Tapanesi 
oak  and  ohia,  which  are  verj  bard, 
not   be  forced  into  i  he  '  •_•  in.  holes 

I  lie   i  III    SpikeS,    hull's    |V.    in.,   ""-j   in. 

hut   iii   most   cases  the  resistance  was  leasl    in   the  largest 
holes     The  I."  nils  are  summarized 
pression   test   was   made  also  to  >\i 
required  to  sink  a  rail  into  the  woi 
Table  II. 

('unci. i  sioxs     The    relative   weight    of   (he   i  ill 
n     compared   with   the  screw   spikes  is   I    to  '.'.  and  their 
relative  maximum  holding  power  averages   I   to   .''■_•.  re« 
pectively,  thus   indicating  an  advantage  of  '.'■">'.    for  the 

pike  over  that  of  tin   cui  -pike,  equal  weights 
ui<  i.il   in  ne    con  idered      1 1   "ill  be  noted   from   t  he  ai 

companj 'ul    thai    in   the   majority    ol    i  ases   the  cut 

driven  in  the  ,'•",.  in.  holef  requin   (he  fyreati   I  fori  e 

move  i  hem      The  Ions  leaf  pine  dj  hibit    aboul  tho 

holding  power  with  no  hole  and  with   ,\.  in.  hole 

while  tin    I'd  oak,  balsam  and  New   Mexico  pine  di  pla\ 

;hi  i    power   with   no  bole  bored    fur  the 


id    the   screws   cnilh 
these    woods.       I'd 

il  ,'■',.  in.  were  useo 
argeffl 
i  Table  II.  A  coin 
■I'lnine   the   pres8url 


id.   "illi    n 


in 
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White  Oak  (untreated); with  Vs"  holes 


Hard  Pine(treated);withy8"hol£ 


:e  Oak(untreated);no  holes 
Sharp  Point 


Hard  Pine  (treated);  no  I 
Chisel  Point  Sharp  Point 


Blunt  Point 
Eng  News 


3Pi6.  2.     Comparative  Effects  of  Diffkijext  Forms  of  Spikes  Drives 

WITH    AM)    WITHOUT   BORED    IToLES 

(The  six    upper  sections  show   the  effects   with   spikes   driven    in   %    in.  bored  holes.     The  six  lo\' 

en    without   bored   holes.) 


with   spike 

Midi  the  screw  spikes  there  are  but  seven  comparisons 
I  make,  since  ii  was  impossible  to  screw  die  spikes  in 
%-in.  holes  in  the  ulna  and  Japanese  oak.  In  these  seven 
cases,  however,  the  red  oak  and  the  red  gum,  which  arc 
the  hardwoods,  reveal  a  much  greater  holding  power 
with  the  spikes  si  rewed  into  the  larger  hole;  while  in  the 
long-leaf  pine,  Douglas  fir,  balsam  and  New  Mexico  pine. 

which  are  soft    w Is.   the   holding   power  of  the   spikes 

irnewhat   higher   with   die  smaller  hole,  although   the 

i i-   ii"!    so  marked   as   in   the  ease  of  (lie  liard- 

Uoods. 

The  lihers  of  the  red  gum.  balsam,  long-leaf  pine  ami 
red  oak  were  not  broken  at  ail  by  the  rail  in  the  compres 

sion  test,  which  indicates  a  very  elastic  filler  in  the  w I. 

The  Japanese  oak  and  ohi.i  show  a   very  slight    breaking 
of  Ihe  fiber.     Douglas  fir,  short-leaf  pine  and    New    Me> 
pine  presented  very  brittle  fibers,  which  were  broken 
iie'ralil\   by  Ihe  rail  wl mder  compression. 


Valuation* 

Bi    Edwin   I''    Wendt4 

mi   Mm     i.   I'h::.  Congress   pm    ed   th(    Valuation   Act,  under 

Which    Hi'     Intel    int.     Con om mission    Is   authorized    to 

'   valuation  ..i   :,n  eommon  carriers  of  tie    United  States. 
Th<    term    "common    carrier"    Includes   sti   im    I  illv 


AW 


ctions  show  the  effects 


,  sleeping-car  com- 
ines,  and  telephone 
gigantic  proportions, 
capitalized  at  about 


tracl    "i 

tnnual   n tins 

,i  i  'in. 


portion   "i    thi    ni  tddress 

i    lie     American    I ; i > i in  ; i  i     i  i 
o    M  treh   it.  i'n  i 
r  Hi.    Kin-Hi.  .  i  in,    Board  of  the  1 1 

1914 


railways,  water  lines,  express  compani 
panies,  pipe-line  companii  s.  telegraph 
lines.  The  problem  of  valuation  is  one  ol 
because  it  deals  \\M t Ii  property  which  is 
$20,000,000,000. 

There  is  no  precedent  in  any  country  tor  this  important 
work,  whose  purpose  is  to  establish  a  basis  tor  the  regulation 
of  rates.  In  no  other  country  have  valuations  ever  been  mad. 
for  purposes  of  regulation.  It  then  fere  appears  that  a  new- 
work  has  been  undertaken  which  will  accomplish  results  of 
the  greatest  Interest  Valuation  is  a  problem  Involving  law, 
engineering,  accounting,  and  economies.  The  corporation  Is 
organized  under  the  law,  followed  by  the  construction  of  the 
property,  the  accounting  for  its  cost,  and  Finally,  the  con- 
sideration  of  the  results  of  its  operation. 

A  duty  will  rest  upon  engineers  in  connection  with  this 
valuation  work,  because  it  is  necessarj  to  determine  the  cost 
of  reproduction,  which  Is  distinctively  an  engineering  prob- 
bin.  Congress  has  ordered,  "That  the  Interstate  Commerce 
Commission  shall  Investigate,  ascertain,  and  report  the  value 
of  all  the  propertj  owned  oi  used  bj  every  common  carrier 
abject  to  the  provisions  of  this  act.  The  Commission  shall 
make  an  Inventory  which  shall  list  the  property  of  everj 
common  carrier  in  detail,  and  shew  the  value  thereof,  and 
shall  classify  the  physical  property,  as  nearlj  .is  practicable, 
in  conformity  with  the  classification  of  expenditures  tor  read 
and   equipment   as   prescribed    bj    the   Commission." 

The  Commission  Is  required  to  ascertain  and  report  In  de- 
tail as  to  each  pleci    of  propert)     1,  the  original  eosl   to  date; 

-'.   the   eost    of   reproduction    new;    8,    the   e..st    c.r   rei luctlon 

hss  depreciation;  and,    I    other  values  and  elements  of  vain. 

ORIGINAL  COST  TO  DATE  tl  Is  probabli  thai  the  orig- 
inal .-..si  of  manj  rallv  tyi  i  u  i  oi  bi  determined,  becausi 
records    have    been    lost    or    burned    or    destroyed        Railways 

bull)  before  the  passage  of  the  in  pburn    \.  I    In  I,  ki  pt  theli 

accounts   In    iccordanci     with   a   multitude   of  accounting   sys- 

d  chai tal  termlned  by  a  variety  of 

pli  ':     (Jnlformltj   ol  method  In  accounting  was  unknown, 
and  whi  re  additions  and  betterments  were  made,  the  csi  was 

divided    between   oi on     ind    Inveatmenl    aocordlng    to   the 

dopted  bj    i  partlcnl    i   carrier 

Rnllt  tructed    since    July    I,    1907,    have    I n    re- 
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quired  by  the  Interstate  Commerce  Commission  to  report  their 
investments  in  accordance  with  a  uniform  system  of  accounts, 
by  which  charges  to  capital  account  were  determined  on  the 
basis  of  a  uniform  principle.  The  original  cost  of  these  roads 
can  be  determined. 

The  determination  of  the  "original  cost  to  date"  of  rail- 
ways, "whether  built  before  or  after  the  passage  of  the  Hep- 
burn law,  is  largely  an  accounting  problem.  However,  many 
difficulties  will  arise  in  connection  with  the  preparation  of  a 
final  inventory,  and  it  is  probable  that  a  portion  of  the  re- 
sponsibility   will    rest    on    engineers. 

COST  OP  REPRODUCTION  NEW — The  Commission  is  re- 
quired to  determine  the  cost  of  the  reproduction  of  railways 
just  as  if  they  were  being  built  anew,  and  the  act  specifically 
requires  that  a  detailed  inventory  shall  be  prepared,  and  that 
the  units  of  the  property  shall  be  classified.  In  order  to  ac- 
complish this  purpose,  it  will  be  necessary  to  remeasure  the 
units  of  the  railways  of  the  country,  which,  at  the  present 
time,  amount  to  about  250,000  miles  of  road.  The  work  of 
estimating  is  essentially  an  engineering  problem,  and  will 
require  the  best  energies  of  the  engineers  of  this  country. 

COST  OP  REPRODUCTION  LESS  DEPRECIATION— The 
depreciation  problem  is  complex  and  has  a  bearing  on  the  de- 
termination of  "fair  value."  Considerable  attention  has  been 
given  to  the  depreciation  problem  in  connection  with  water- 
works, gas  plants,  and  other  municipal  utilities.  But  so  far 
as  the  steam-railway  business  is  concerned,  the  principle  of 
depreciation  has  not  been  generally  recognized  heretofore  in 
the  keeping  of  investment  accounts. 

The  Supreme  Court  has  decided  that  depreciation  shall  be 
ilt  ducted  from  the  cost  of  reproduction,  but  there  are  various 
methods  for  computing  the  amount,  and  the  problem  now  is 
in  determine  the  method  which  will  yield  a  result  which  will 
!"-  just  and  true  and  fair.  This  work  will  involve  an  extended 
study  on  the  part  of  engineers,  economists,  attorneys,  and 
accountants. 

OTHER  VALUES  AND  ELEMENTS  OF  VALUE— Congress 
has  recognized  the  fact  that  valuation  is  a  complex  problem, 
and  has  ordered  that  every  feature  of  the  business  of  common 
carriers  shall  be  investigated  and  studied  in  order  that  "other 
values,  and  elements  of  value,  if  any,  of  the  property,"  shall 
be  reported.  This  work  opens  up  a  large  field  for  valuation 
experts. 

KEEPING  VALUATIONS  UP  TO  DATE — It  is  provided 
that  upon  the  completion  of  the  valuation  the  Commission 
shall  keep  itself  informed  of  all  extensions  or  improvements 
or  other  changes  in  tin-  condition  and  value  of  the  property, 
and  shall  ascertain  this  value,  and  shall  (from  time  to  time), 
revise  and  correct  its  valuation.  The  valuations,  both  orig- 
inal and  corrected,  are  to  In-  considered  as  tentative,  and 
to  be  reported  to  Congress  at  the  beginning  of  each 
regular  si-ssion.  This  is  a  work  of  great  magnitude  for 
ruction  and  maintenance  engineers,  mi  whom  will 
rest  tie-  responsibility  of  determining  what  units  of  an 
Improvement  are  to  be  charged  to  investment  and  what 
units  must  In-  charged  to  operating  expenses  on  account 
placement.  Engineering  accountants  will  be  required 
in  tin-  offices  of  original  record,  and  tie-  Held  of  usefulness  for 

tin-    engli r    win'    understands    the    principles    of   accounting 

will  In-  greatly  enlarged.  Cos)  accounting  is  an  Important 
branch  1 1 1    rail vi;    engineer! n 


W.    B.    Storey,    President  of  ttlhe 

Amzneiricair*  Railway  Eiragpiinw 

eering  Associations 

William  Benson  Storey,  now  Vice-President  of  the 
An  In  mi.  Topeka  A  Santa  I  ■■  Ry.  System,  was  born  ai 
San  Francisco,  Calif.,  \"\.  li.  1857,  tin-  bod  of  Willi, mi 

Bainbridge  and    Ellen    (Dean)    Storey.     Be  con meed 

In     railway  career  as  a  rodman  on  railway  work  during 
nation  of  1876,  and  in  1877  78  he  was  with  engineci 
in;.'  parties  on  the  Central   Pacific  Ry.     In   1878,  he  en- 
tered the  Dniversitj   "I   California,  graduating  in    1881. 

with  Hi''  degree  of   Ph    B  h  was  the  only  il e 

linn  :'i  .•  n   in     i  i.iii  ifl ii  .     by   thai    institul  ion.     I  n 

June,  1881 .  In-  reentered  tin-    ei  -  ij  c  of  tin    <  lentral   Pa- 
cific R  Iman,  ;iinl  In-  continued  with  thi    I  tad 
■    the  Southern    I'm  ifl(    Ry.,   until    \  ug 
'"■Hi  one  year,  » Inn  he 
I  in  s.ii.  Pram  i  co. 


Beginning  us  rodman  on  that  system,  lie  rose  to 
positions   of  eliaininan,   leveler,   transitman    on   locat 
ami  construction  work,  assistant  engineer  in  charge 
location,  and  later  in  charge  of  construction  and  rec 
struction  of  various  lines.     Early  in  his  career,  he 
engaged  on  the  location  and  eoustruetion  of  the  pres 
line  through  the  mountain  region  in  northern  Califorr 
on  the  California-Oregon  connection.     He  located  ap 
tion  of  what   is  now   known   as   the   Coast  Line  of 
Southern  Pacific  System,  extending  from  San  Franci 
to  Los  Angeles   (through  Santa  Barbara),  and  also 


built  stretches  of  line  in  Arizona  ami  New  Mcxic 
which  had  to  l>e  reconstructed  due  In  extended  washout 

From  1894  to  1896,  lie  was  assistant  engineer  with  tl 
United  Sialic  D6bris  Commission,  which  had  l>een  a| 
pointed  i"  investigate  the  injury  to  rivers  in  ('aliform 
l>\  the  hydraulii  system  of  mining  or  sluicing  gold-hen 
ing  gravel.  He  was  engaged  in  inspecting  the  inipouiu 
ing  til'  tailings  from  these  hydraulic  mines,  and  also  i 
supervising  the  ion  true! I'  impounding  works. 

In  1895,  In-  became  I  hief  Engineer  of  the  San  Fraa 
ciso  &  San  Joaquin  Valley  Ry.,  which  had  been  projects 

i"    M  i    S] kel    and  other  local  interests  for  the  pui 

I i  getting  an  independenl  line  into  San  Francisct 

which  was  then  served  only  by  the  Southern  Pacific  Rj 
The  line  extended  Prom  Bakersfleld  to  Point  Richmond 
on  San  Franci  co  Bay,  and  ";i  described  in  Enqinkrii 
i    •    '.iu     (i,i.  89,  1896.     Mr.  Storey  later  became  Gen 
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1  Superintendent  as  well  as  Chief  Engineer  and  built 
entire  line  (about  400  miles),  having  charge  of  the 
tion,  construction  and  operation.  The  work  included 
cult  construction  across  the  marshes  west  from  Stock- 
and  the  mountain  work  across  the  Coast  Range  on 
approach  to  San  Francisco. 

Upon  the  completion  of  this  road  in  1900,  it  was  pur- 
sed by  the  Atchison.  Topeka  &  Santa  Fe  Ry.,  which 

us  gained  independent  access  to  vSan  Francisco  and  in 

ly,  commenced  a  through  train  service  between  Chi- 
cago and  San  Francisco.  In  1900.  also,  Mr.  Storey  be- 
came  Chief  Engineer  of  the  larger  road,  with  offices  at 
Topeka.  Kan.,  and  during  the  next  six  years  he  had 
charge  of  all  maintenance  and  engineering,  including 
much  grade  improvement  and  double  tracking.  In  1906, 
he  was  made  Chief  Engineer  of  the  Atchison.  Topeka  & 
Santa  Fe  Railway  System  (with  offices  in  Chicago),  be- 
ing in  charge  of  all  construction  work  and  acting  as  con- 
sulting engineer  on  maintenance  matter-.  In  1908,  he 
was  made  Vice-President  of  the  railway  system,  in 
charge  of  construction,  ami  in  1910,  he  became  Vice- 
President  in  charge  of  operation  and  construction  for 
the  entire  Atchison.  Topeka  &  Santa  Fe  System,  which 
position  he  now  holds.  This  railway  system  now  com- 
prises some  lo.l. "iii  miles,  and  during  Mr.  Storey's  years 
of  service  there  has  been  extensive  work  in  the  construc- 
tion of  new  lines,  the  revision  of  old  lines,  and  a  general 
improvement  in  standards  and  efficiency. 

He  is  a  charter  member  of  the  American  Railway  En- 
gineering Association,  has  served  on  several  of  its  com- 
mittees, and  has  been  successively  a  Director  (1911) 
Second  Vice-President  (1912  and  First  Vice-President 
(1913).  He  has  been  a  member  of  the  American  So- 
ciety for  Testing  Materials,  the  Technical  Society  of  the 
Pacific  Coast,  and  the  Western  Society  of  Engineers. 


Work    att    ftlhie    Bieolfe^ilhl 

across  ftlhe  Missassippa 

Rumors  have  been  in  circulation  among  engineers  in 

various  parts  of  tin1  country  that  the  great  Mississippi 
River  dam.  at  Keokuk,  has  developed  leakage  since  it 
Was  put  in  service,  necessitating  extensive  repairs. 

These  rumors  have  doubtless  grown  out  of  the  fact 
ertain  work,  which  is  described  below,  has  been  done 
on  the  dam  since  't  was  completed  last  summer,  but 
there  has  been  no  leakage,  we  are  authentically  informed, 
since  the  dam  was  put  in  service  and  the  work  which  is  in 
progress  cannot  be  properly  called  repairs.  It  consists 
in  brief  of  filling  with  concrete  the  cavities  eroded  in  the 
rock  of  the  river  bed  below  the  dam  and  of  inserting  an- 

od.«    in    the   body   of   the   dam. 

dam  is  founded  on  a  lime-tune  bed.  which  was  ex- 

I  m  an  open  coffer-dam  to  a  depth  of  from  3  to  10 
ft.  below  the  natural  rock  surface.  It  was  understood 
»ben  the  dam  was  built  thai  the  force  of  the  falling  water 

over  the  spillway  would  very  likely  cause  erosion 
of  the  stratified  limestone  rock  below  the  toe  of  the  dam. 

Concrete  apron  was  made  below  the  toe 
of  tin  dam  when  it  was  Imilt  to  provide  a  Smooth  How 
line  o'.ii  the  pillway  to  tin  natural  rock  bed:  but  else- 
where Hie  rough  face  of  the  rock  excavation  was  left. 

The  expected   erosion    hap   taken    place   all   along  the 
dam.     The  water  falling  over  the  spillway  has  ripped  out 


layers  of  the  rock  and  piled  it  up  in  considerable  volume 
downstream.  Below  buttresses  1  to  15  (numbering  from 
the  Illinois  side)  there  is  quite  a  large  pile  of  rock  close 
to  the  dam  at  low  water,  scattered  over  a  distance  of  300 
ft.  Below  buttresses  36  to  58  and  68  to  106,  there  is 
about  100  ft.  of  open  water  and  then  from  200  to  300 
ft.  of  loose  rock  piled  up.  There  is  practically  no  rock- 
visible  below  buttresses  58  to  I5S  and  none  in  the  tail  race 
from  buttresses  119  to  121,  the  latter  being  at  the  Illi- 
nois end  of  the  dam. 

During  last  July  and  August  considerable  work  was 
done  in  filling  with  concrete  the  cavities  which  had  been 
torn  out  below  the  toe  of  the  dam.  so  as  to  sive  a  smooth 
flow  line  and  a  solid  concrete  apron  for  the  water  leaving 
the  spillway  to  flow  over.  This  work  is  shortly  to  be  re- 
sumed to  finish  concreting  the  remaining  cavities. 

Another  very  interesting  piece  of  work  which  is  being 
prosecuted  at  the  same  time  is  the  placing  of  diagonal 
rods  extending  through  the  body  of  the  dam  and  down 
into  its  rock  foundation. 

These  rods  are  2-in.  square  twisted  bars  grouted  into 
314-in.  holes  drilled  at  an  angle  of  45°  in  three  lines  on 
the  curved  downstream  face  of  the  dam  and  spaced  about 
5  ft.  c.  to  c.  along  the  dam.  As  a  rule,  mie  hole  is  fairly 
well  up  on  the  slope  and  two  ar 1  the  toe  of  the  ,1am. 

We  are  informed  that  these  diagonal  anchor  rods  were 
planned  for  in  the  original  construction  of  the  dam  and 
about  a  third  of  them  were  placed  at  that  time.  The  ne- 
cessity of  hastening  the  completion  of  the  work,  however, 
led  to  the  omission  of  these  rods  on  the  later  portions  of 
the  dam.  with  the  intention  of  putting  in  these  rods  after 
the  dam  was  finished.  This  work  is  now  in  progress. 
The  dam  as  designed  is  perfectly  safe  as  a  gravity 
structure.  The  rods  are  being  added  simply  to  give  an 
additional  margin  of  safety. 
8 

The    Economic     Design     of     Stnudpipes    and     Conduits    for 

water-supply  purposes  was  presented  mathematically  by  H. 
E.  Babbitt  (instructor  in  Municipal  and  Sanitary  Engineer- 
ing, University  of  Illinois,  Urbana,  111.)  at  the  annual  con- 
vention of  the  Illinois  Water  Supply  Association,  Mar.  9-11, 
1914.  For  standpipes  a  total  of  16  factors  were  considered, 
Including  not  only  the  dimensions  of  the  pipe,  the  thickness 
and  weight  of  the  steel  plates,  the  foundation,  costs  of  ma- 
terials, labor,  etc.,  but  also  the  cost  of  pumping  water  1  ft. 
high,  and  the  capital  charges  "on  the  extra  initial  cost  of 
the  pipe  to  decrease  the  pumping  cost."  Assuming  that  the 
standpipe  Is  to  be  used  for  storage  between  pumping  and 
that  it  is  to  be  filled  and  emptied  once  each  day,  "the  most 
inexpensive  standpipe  which  can  be  constructed,  whether  of 
1000  gal.  or  1,000,000  gal.  capacity,  should  have  a  height  of 
28  ft.,  if  the  cost  of  pumping  Is  not  considered,"  and  16  ft.  if 
it  Is  considered.  Changes  in  the  values  of  one  of  the  IS 
factors  may  materially  change  the  economic  height.  Thus, 
if  steel  he  taken  at  2c.  per  lb.  instead  of  Be.  the  height 
should  he  36  ft.  instead  of  2:1  ft.,  if  pumping  costs  are  Ignored, 
or    17    ft.    instead    of    15    ft.    if    pumping    is 

The  studies  for  the  economic  design  of  conduits  u  .  re 
based    en    the    following    assumption: 

In  the  design  of  a  large  gravity  water  conduit  of  any 
lerable  length,  passing  through  various  .-lasses  of  ma- 
ins   with    a    limited     total    loss    of    head,    it    is    1. 

•    to  allow  a   relatively  steep  grade  to  ttie  more  costly 
i   relatively   Hal  grade  to  the  less  costly  poi 
than   ii   the  entire  conduit    were   laid   :it   the  same  grad 

■    sections  through  all  classes  i  s.    It  is  thus 

evident    that    there   is  some   relation    between    the   gradi 

each    section    Which    will    give    the    minimum    com     for    lb.-    .ii- 

mdult. 
Examples  are  worked  out  for  different  classes  of  ma- 
terials, slopes  ami  diameters.  In  the  discussion  reference  is 
made  to  the  proposition  of  Wlggin  advanced  in  "The  Catsklll 
Water  Supply  or  x.  w  Fork,  by  Lasarus  White.-  as  proving 
graphically  thai    "if  a   series   of  parallel   tangents  he  drawn 

to  the  cost  curves  BUCh  that  the  sum  of  the  or.llnates  of  the 

points   of   tangency   is   equal   to   n>.<    total    permissible   head, 

the    least    cost    of   the    entire    eon. lull    will    he    obtain. ,1    hv    eon- 

structlng  each  section  of  conduit  with  the  loss  of  head  Indi- 
cated " 
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A  Traction  Engine  Went  Through  a  Highway  Bridge  seven 
miles  north  of  Shenandoah,  Iowa,  on  Mar.  10,  killing  the 
driver. 

A  Subsidence  Damaged  Many  Buildings  on  High  St.,  Bradley 
Heath,  a  colliery  town  in  England,  on  Mar.  10  and  11.  In 
some  parts  of  the  roadway,  the  subsidence  was  as  much  as 
6    feet. 

A  16-ln.  Water  Main  Burst  in  the  Mt.  Hope  section  of  the 
Bronx,  New  York  City,  on  Mar.  16.  The  main  ran  under 
the  Grand  Concourse,  at  Burnside  Ave.,  where  the  street  cars 
on  the  Avenue  go  under  the  Concourse. 

A  Severe  Storm  in  Southern  Russia  caused  much  damage 
in  the  province  of  Kuban,  on  Mar.  14,  according  to  cable  dis- 
patches. A  dam  failed  in  the  town  of  Temryuk  on  the  Taman 
Peninsula,  with  damage  to  property  and  much  loss  of  life. 
Many  buildings  on  the  east  coast  of  the  Sea  of  Azof  were 
wrecked  by  the  sea,  and   1200  persons  are  reported  drowned. 

A  Pit  Cave-in  on  the  Pawpaw-Magnolia  cutoff,  under  con- 
struction for  the  Baltimore  &  Ohio  R.R..  at  Pawpaw,  W.  Va  , 
killed  four  men  employed  by  the  Jas.  P.  McCabe  Construc- 
tion Co.,  of  Baltimore,  Md.,  on  Mar.  16,  according  to  press 
dispatches.  About  25  men  were  in  the  pit,  20  ft.  below  the 
surface,  when  the  slatey  soil,  softened  by  the  recent  warm 
weather  and  said  not  to  have  been  shored,  slid. 

A  Serious  Head  Collision  in  Australia  occurred  on  Mar.  14. 
A  mail  train  and  a  freight  engine  collided  at  Exeter  Station, 
near  Moss  Dale,  causii  g  the  death  of  10  passengers  and  the 
injury  of  about  15  othe -s,  according  to  cable  dispatches.  The 
mail  train  was  proceed  ng  from  Sydney  to  Melbourne.  The 
accident  happened   in  a  dense  fog. 

A  Serious  Earthquake  in  Japan,  on  Mar.  15,  caused  con- 
siderable property  damage  and  the  loss  of  83  lives  in  the 
prefecture  of  Akita,  on  the  Island  of  Hondo.  The  volcano 
Asama-Yama,  90  miles  northwest  of  Tokio,  was  in  eruption 
on  the  same  day.  Many  houses  were  destroyed  and  a  number 
of  persons  killed.  Asama-Yama  is  the  largest  active  volcano 
In  Japan.     Its  last  serious  eruption   was   in   1783. 

Rocking  n  Vessel  is  to  I"-  tried  as  a  means  of  breaking  its 
way  through  ice.  The  Oreat  Lakes  car-ferry  steamer  "Ash- 
tabula." 4500  tons,  it  is  reported,  is  to  be  fitted  with  a  Sperry 
gyroscopic  stabilizer  adjusted  to  make  the  boat  roll  instead 
of  to  overcome   the  natural   oscillation. 

iirniui-  Damage  l>y  the  Recent  California  Floods  In  Ventura 
County,  just  north  of  Los  Angeles,  is  estimated  at  about 
(150,000,  according  to  County  Surveyor  Everetts,  wiio  further 
states  that  only  two  of  the  county's  bridges  escaped  in- 
Jury. 

Lifting    .links    on    Street    Cars,    for    quickly    releasing    any 

person    caught   under  a  car.    will   be   a   feature  of   the   safety 

policy  of  the  Philadelphia   Rapid  Transit  Co.     The  emergency 

Bervlce     lias    been     improved.       Nine    emergency     dis- 

•■■  i'li    .it    least    oni     emergencj    station,    have   been 

est.itdi.Mln-. I    in    the    city.      Tin-    equipment    of   the   service    ln- 

cludes    seven    horse-drawn    wagons,    two    auto    vorvons,    two 

one,    l ::    wreck    cars   and    four   tower   cars — a 

ehicli 

I    Union    Station    Plan    Was   < Idered    \i     Va    Engineers' 

<  iiii>   Meeting   when    the  Civil    Engineers'  < "l m l .  of  Sioux    City, 

to*       dlscu  Ion     i.    .  i 

i   iii,',    .,i 

tin-  Club,   at    Hi'-   flrsl   annual   n ting,    on    Feb,    2 i       Ihe  ad- 

ve  nta    i  pla  n   submit  ted    n  .-r  e  Btated   ti 

bi  follows:   "<  t  i    Lou i    pi  ration    In    Freight    a  id 

i  ■'  ht-handl  facllltd 

c;  i  doubling  of  teai  ir  the  buslm 

facilities    to       i  he    warehou  i    i     thi 

■  ion   "f   the  city'  i  unlo  tlon   with    no 

tO     Cl  "MH." 

Teats  <•'   land    r,.r   Concrete   an    dl  cussed    In    Bulletin    rs'<> 



of    Illinois,    v.  I,|.  I,    i  .    .Mill.  .1.    "The 

of  mini  ■     ■  f  the  1 

■  'in-  i  in   in  i    en 

tlve  1  lllnola  sand      i  nd  dl  i 

I   'i ii 

lout  clasn 
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The  U.    S.   Commission    on    Industrial    Relations   is   to  bin 

holding   public    hearings   in   Washington    on   Apr.    6    when  ■ 
subjects  of  collective   bargaining,   conciliation  and  arbitral! 
will  be  considered.     A  week  later,  on  Apr.   13,  a   hearing  B 
be   held   at    Washington    on    efficiency    systems    in    the    .  mp 
ment   of  labor.     At   a   later   date   hearings   are   to   be   held 
the    commission    In    New    York,    Philadelphia,    Boston,    PI 
burgh,     Buffalo,    Atlanta,    Birmingham,    Memphis,    Louisv 
New    Orleans,    Detroit,    Indianapolis,    Cleveland.    Chicago,   l| 
waukee,  St.  Louis,  Kansas  City,  St.  Paul,  Denver,   Dallas, 
Angeles,  San   Francisco,   Seattle,   Butte  and  other  places. 

Proposed   Memorial  to  George   Westinghouse — A   numbei 
prominent   citizens  of  Pittsburgh,   Penn.,   met  on   Mar.   16, 
formed    the    Westinghouse    Memorial    Association.      It    is 
plan    of    the    Association    to    erect    in    Pittsburgh   a    memoi 
probably  a  monument,  to  the  late  George  Westinghouse 

Officers  were  elected  as  follows:  President,  H.  G.  Pn 
Vice-President  of  the  Union  Switch  &  Signal  Company 
Presidents,  J.  R.  McGinley,  President  of  the  Duff  Manuf 
turing  Co.,  and  John  P.  Miller,  Vice-President  of  the  Wt 
inghouse  Air  Brake  Co.;  Treasurer,  W.  D.  Uptegraff,  one 
the  executors  of  the  Westinghouse  estate;  Secretary,  H. 
Tener,   who   was   private   secretary   to   Mr.   Westinghouse. 

The  Heavy  Snow  Storm  of  Feb.  28  as  it  affected  the  Pel 
sylvania  R.R.  has  been  well  described  in  an  illustra 
bulletin  just  issued  by  the  Publicity  Department  of  the  ti 
road.  (Broad  St.  Station,  Philadelphia.)  A  map  shows  i 
location  of  the  numerous  trains  which  were  stalled  betwt 
New  York  and  Philadelphia.  Eighteen  passenger  trains  w 
2000  passengers  on  board  were  marooned  in  this  section, 
work  of  the  operating  force  in  clearing  the  road  and  repa 
ing  damages  is  fully  described. 

The  New  Jackson  St.  Bridge  over  the  Chicago  River  w 
be  a  fixed  trunnion  bascule  deck  bridge,  with  double  le 
having  a  span  of  202  ft.  314  in.  c.  to  c.  of  trunnions  and  g 
ing  a  clear  width  of  waterway  of  16S  ft.  between  the  lir 
of  protection  piling.  It  will  have  a  37-ft.  roadway  a 
two  13-ft.  sidewalks.  The  present  bridge  is  of  the  cent* 
pier  swing  type,  280  ft.  long  and  5S  ft.  wide,  with  thr 
trusses.  The  east  arm  spanned  the  river  channel  while  t 
west  arm  spanned  a  covered  bypass  with  freight  tracks  a 
teamways  built  over  a  bypass  channel  for  the  river.  TI 
bypass  has  been  torn  out  to  make  room  for  the  coffer-da 
of  the  west  abutment  of  the  bascule  bridge.  The  roadw; 
will  be  paved  with  creosoted  wood  blocks  on  creosot 
planking,  and  the  sidewalks  will  have  untreated  pine  plan 
on  creosoted  stringers. 

An  Irrigation  Conference  will  be  held  in  Denver,  Col 
beginning  Thursday,  Apr.  9,  in  response  to  a  call  issued 
Secretary  Lane,  of  the  Federal  Interior  Department.  ' 
governors  of  the  states  in  irrigated  parts  of  the  country  i 
attend  and  will  also  be  represented  by  delegates.  In  add 
tion,  it  is  expected  that  there  will  be  delegates  from  var 
ous  private  irrigation  plants,  financial  houses  and  railroad 
The  subjects  scheduled  for  discussion  are:  Cooperation  b 
tween  Nation  and  State;  Carey  act  projects;  Irrigation  dli 
tricts;  Administration  and  operation  of  the  desert-land  ac 
Settlement  of  irrigated  lands;  Ways  and  means  of  flnancin 
future  works. 

Inadequate  Fire  Protection  of  Schools  in  New  York  Ctt 
Is  charged  by  C.  G.  Armstrong,  former  advisory  expert  of  th 
school  committee  of  the  city's  Board  of  Estimate.  He  r< 
ports  a  number  of  features  of  deficient  protection  or  pos 
tlve  danger  In  various  schools,  and  states  that  the  oid< 
school  buildings  particularly  (but  also  some  of  the  new  one 
expose  the  occupants  to  grave  danger  in  case  a  tire  shoul 
occur  in  them.  The  Are  department  lias  Issued  Bre  ordei 
ii  tins!  Bchool  buildings  to  the  number  of  several  hundre 
I, i  which  only  a  few  have  been  attended  t"  On  the  othi 
hand,  the  executive  and  school  authorities  defend  the  school 

i        l Bafe      and     State     that     lack     Ol     money     has    prevente 

them    from    making    Improvements    In    resp(m.se    to   orders 
iii.    in,    pri  ■  ■  mi. .a  bureau  of  n>.'  Bre  department.    The  super 

in b  has  defended  the  schools  by  saying   the 

villi.-   several    Brea   have   occurred    In    them,    no   life   has   t ■ 

.ost.     it    is  report!  t   that    fire   experts   will    make  an   Inapea 

t   nil    ill'    I  lie    i  el I        nil. Iln   :.-i    I. a     I  Ii-      city. 

<  .  ilm  I  <>r  Extras  on  the  Panama   Lock  Gates   is   made  oi 

i, .-hair  iii  i  iii  contractors,  WcCllntlc  Marshall  Conatructlor 
Co.,  by  Senator  Oliver,  ol  Penn  ylvanla,  who  haa  broui  hi 
ii,.    hi. hi,  i    before   the  Benati    appropriations  eommittee.  Tin 

claim,  i luntlni   to  more  than        ,000,  li    aupposed  tores 

.,n  excessively   severe  inepeotlon  whit  i  resulted  In  mor<    oo  I 

iv  work  to  i at  .n.i      \:    the  ii'   '.ter  la  presented  In  1 1 1 

..i    i   Congn  ii    bill    ■   oi"  n  :,t Ion,    n  i i  rence    t ■■   t ii 

Court  ..I  Claims  Ii  ipparentlj  not  sought  A  Plttsburgb  dla 
patoh  to  ti"    New  Viiii,    Tlmee"  purports  to  sjlve  tome  of  iii 
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ginds    for    the    claim    for    extra    compensation.      It    alleges 


two  gates  were  rejected  after  complete  erection,  that 
ite-leaf  was  condemned  because  the  rivet  rows  were  not 
lerfect  alignment,  etc.  In  answer  to  our  request  for  a 
ement  of  the-  engineering  side  of  the  case,  the  company 
ines  to  say  anything  about  the  matter. 
ttscarding  of  Macadam  Roads  Urged  by  Sew  York  State 
ernor — In  a  special  message  to  the  state  legislature  on 
23,  Governor  Glynn,  of  New  York,  urged  that  no  more 
adam  roads  be  authorized  and  that  only  one  type  of 
ement  be  hereafter  used  on  state  highways,  namely,  vitri- 
brick.  The  Governor  further  recommended  that  the  brick 
manufactured  in  the  state  prisons.  An  appropriation  for 
iblishing  an  experimental  brick-making  plant  at  the  El- 
a  Reformatory  was  asked  for.  As  quoted  in  the  New  York 
mes"  of  Mar.  24,  the  Governor's  message  stated: 

(Unless  the  State  makes  a  radical  change  in  the  type  of 
J.d  it  builds,  it  will  cost  from  $20,000,000  yearly  to  maintain 
Jsl  rebuild  New  York's  highways  when  the  present  system  is 
lnpleted.  This  is  the  real  highway  problem. 
■  One  hundred  million  dollars  has  been  voted  for  the  con- 
duction of  New  York's  highways.  If  the  roads  we  build  in 
p;  future  cost  as  much  as  those  we  have  been  building  it  will 
Huire  an  additional  $30,000,000  to  complete  the  proposed  sys- 
|n.  On  New  York's  12,000  miles  of  macadam  roads  the  annual 
liintenance  will  be  $12,000,000.  the  total  cost  of  the  roads 
111  be  $130,000,000,  and  at  the  end  of  ten  years  from  the 
Ite  of  completion  the  State  will  have  little  to  show  for  an 
penditure  of  $250,000,000.  In  the  20  years  thereafter  the  tax 
I  highways  will  be  at  least  $20,000,000  each  year  if  our 
'ads  are  to  be  kept  in  proper  condition. 
In  other  words,  New  York  must  either  change  its  road 
llcy  or  prepare  to  levy  a  perpetual  yearly  road  tax  of  $2 
.  every  man,   woman  and   child   within  its  borders. 

A  Complimentary  Dinner  to  Prof.  Ira  O.  Baker,  Professor 
Civil  Engineering  of  the  University  of  Illinois,  was  given 
the  La  Salle  Hotel,  Chicago,  on  Mar.  17,  to  celebrate  his 
years  of  teaching  at  that  institution.  About  450  ehgi- 
ers  and  others  (including  many  alumni)  were  present  at 
e  dinner,  which  was  preceded  by  a  reception.  The  toast- 
aster  was  William  D.  Pence,  now  on  tl.e  Engineering  Board 
the  Interstate  Commerce  Commission,  and  the  principal 
ieakers  were  President  Edmund  J.  James,  of  the  University; 
larence  H.  Blackall,  one  of  the  early  graduates  of  the  Uni- 
srsity;  Hunter  McDonald,  President  of  the  American  So- 
ety  of  Civil  Engineers;  Edward  H.  Lee,  President  of  the 
Western  Society  of  Engineers;  Prof.  Henry  S.  Jacoby,  Vice- 
resident  of  the  Society  for  the  Promotion  of  Engineering 
ducation;  John  J.  Harman,  President  of  the  Illinois  Society 
f  Engineers  and  Surveyors;  Edwin  F.  Wendt,  retiring  Presi- 
ent  of  the  American  Railway  Engineering  Association; 
*  'rof.  Arthur  N.  Talbot,  President  of  the  American  Society 
or  Testing  Materials;  and  Lincoln  Bush  and  Warren  R. 
'■  toberts,    of    the    civil-engineering    alumni. 

Plant*  and  Specifications  for  54  Dams  were  approved  by 
Conservation  Commission  of  New  York  State  during  1913, 
Recording  to  its  annual  report  for  that  year.  Of  the  struc- 
"Jures  covered  by  these  plans,  18  were  new  and  36  were  to 
^^blace  dams  which  had  become  unsafe.  During  the  year,  68 
juns  were  Inspected  by  the  Commission  and  ordered 
Strengthened  or  improved.  Dam  failures  during  the  year 
pumbered    17,   but   none   of   the   structures   were    large   or    im- 

('oortant.  The  commission  states  Unit: 
Before  the  construction  of  any  new  dam  is  started,  sites 
Jkd  foundations  thereof  are  carefully  examined,  and  other 
■Hapectlons  are  made  from  time  to  time  during  construc- 
tion. .  .  .  No  dams  built  under  plans  and  specifications  ap- 
j proved  by  the  commission  have  failed.  Supervision  by  the 
^■•mmlssion  has  not  only  protected  human  beings  and  prop- 
er* >'     fl'OTn     Hood     e;i!|Se,|     \,y     the     failure     of    daitlS,     b  11 1     IlIlS    proved 

Jof  Kre;ii  advantage  to  the  owners  of  dams.  The  loss  to  own- 
Jen  and  the  cost  of  reconstructing  dams  which  have  failed 
•lby  reason  of  improper  design  or  defective  construction,  which 
dsVnounteti  to  large  sums  In  the  p:ist,  are  believed  now  to  be 
eliminated   .is  a    result    of  this  supervision. 

The    Prevention    of    Sewer    Kxplonlonn    by    thorough    ventl- 

<  latlon    Is    the    aim    of    the    Division    of    Sewers    of    Springfield 
i' |  Mass        H.     O.     Ruck.     Iieputv     Superintendent     of     Sewers,     o 
f •prlngtlel.].  Mass,  has  kindly  sent  us  a  copy  of  a  letter  which 
he   wrote    to  an    engineer  asking    for   Information   on    this  sub- 
ject.     We    reprint    the    letter   as    follows: 

We   have  1 n   very  fortunate  to  date  In  having   practicall] 

no   sewei  Ions,    dui     In    a    great   measure,    i    believe,    to 

tie  fact  that  "ur  sewer  system  Is  very  well  ventilated,  the 
Outlet  at  the  river  being  open  to  the  air  and  n  large  propor- 
tion of  our  catch-basin  connections  being  untrapped,  which 
allows    the    air    to    circulate    freely 

Investigation  has  shown  ■  strong  current  of  air  In  most 
of  our  trunk  sewers  We  have  In  a  number  of  cases  de- 
tected the  odor  of  Illuminating  gas  escaping  through  our 
Batch-basin    connections    and    have    been    able    to    remedy    the 

trouble    '.'.in i    accidents  occurring. 

The  gasoline  problem,  however,  has  given   us  considerable 

concern     and'Wfl     :ire     very     careful     about     sending     men     Into 

[he  sewers  on  thai  account,  al   least   two  manhole  covers  be- 
iiinl    lighted    lanterns  lowered,   before   the   men   are    al- 

lnwed     to     go     down         The 
flges    about     800     fl 


between        |J] 


A  Gny  Rope  Snapped  on  a  30-Ton  Derrick  while  erecting 
steelwork  for  the  second  and  third  floors  of  the  Equitable 
Building  under  construction  by  the  Thompson-Starrett  Co.. 
on  Broadway,  between  Pine  and  Cedar  St..  New  York  City, 
in  the  early  afternoon  of  Mar.  20.  The  derrick  was  situ- 
ated on  the  second  floor,  near  Broadway.  It  had  picked  up  a 
13-ton  column  from  the  second  floor  and  had  entered  it  in  the 
splice  plates  when  a  guy-rope  parted.  The  additional  strain 
evidently  ruptured  a  second.  The  boom  and  mast  fell  on  the 
second-floor  steelwork.  The  column  flopped  over  on  the  upper 
deck  of  the  sidewalk  bridge,  which  was  near  the  second- 
floor  level,  broke  through  and  entered  a  construction  shanty 
on  the  first  deck,  below,  killing  one  workman  and  seriously 
injuring  three  others.  The  column  stopped  at  this  point. 
Had  it  not  been  for  the  lower  bridge,  the  loss  in  life  would 
probably  have  been  greater  as  this  part  of  Broadway  is  in 
the  financial  district  and  is  thronged  with  pedestrians  at  'his 
time. 

The  derrick  was  of  steel  with  a  76-ft.  mast  and  a  65-ft. 
boom.  It  was  guyed  with  eight  1*4 -in.  plow-steel  cables 
of  which  two  were  snapped  near  the  top  or  spider.  A  third 
was  broken,  evidently  by  the  fall  of  the  mast  and  boom. 
The  derrick  was  bought  for  use  on  the  erection  of  the  Muni- 
cipal Building  and  was  used  later  c»n  the  Woolworth  Building, 
both  in  New  York  City.  On  the  present  site  it  has  handled 
loads  of  32  tons.  About  two  weeks  ago  this  same  derrick 
fell  a  distance  of  about  six  feet  while  being  lifted  to  posi- 
tion. It  is  said,  however,  to  have  been  dismantled  at  the 
time.  The  guy  ropes,  therefore,  apparently  were  not  dam- 
aged  by  this  fall. 

Litigation   Over   Meter  and   Fire   Protection   Charges   of   the 

Pennsylvania  Water  Co.,  of  Wilkinsburg,  Penn.,  has  been  de- 
cided by  the  State  Supreme  Court  in  favor  of  the  company 
after  several  years'  litigation.  The  point  of  greatest  gen- 
eral interest  is  that  the  company  has  won  its  contention  for  r. 
Are  protection  charge  of  $275  per  mile  of  distribution  main, 
plus  a  "nominal  charge"  of  $15  per  fire  hydrant.  W.  C.  Haw- 
ley,  chief  engineer  and  general  superintendent  of  the  company 
just  named,  has  sent  us  the  following  comment  on  the  •.•ase, 
which  embodies  an  interesting  quotation  from  the  decision  cf 
the  lower  court,  now  confirmed  on  appeal: 

"I  would  call  your  attention,  particularly,  to  the  method  of 
charging  for  fire  protection  which  has  been  approved  by  tii  ■ 
courts*  of  this  State,  namely,  an  annual  rate  per  mile  of  dis- 
tribution pipe  system  within  the  municipality  plus  a  nomina.i 
rate  per  year  per  hydrant.  This  latter  rate  is  merely  suffi- 
cient to  cover  interest,  maintenancef  depreciation  and  taxis 
on  the  fire  hydrants.  In  discussing  this  matter,  the  Court  of 
Common   Pleas   in   its   opinion  stated: 

The  results  reached,  based  upon  the  analvsis  and  theories; 
testified  to  by  Metcalf  and  Pence,  as  to  the 'share  which  fire 
protection  should  bear  to  the  whole,  seem  to  be  well  founded 
One  of  the  gross  inequalities  existing  heretofore,  has  been  the 
small  amount  paid  for  this  service,  which  has  been  based  upon 
an  arbitrary  price  per  hydrant,  instead  of  a  nominal  charge 
for  each  hydrant,  plus  a  charge  on  the  basis  of  each  mile  if 
distribution  ....  the  former  amounts  paid  were  wholly 
inadequate:  the  arbitrary  amount  ....  fixed  partly  upon 
hydrant  charges,  and  partly  upon  distribution  at  the  rate  of 
$275  per  mile,  will  justly  bear  an  increase;  ...  It  is 
manifest  that  this  charge  for  fire  protection  and  other  public 
service  cannot  be  based  upon  the  quantity  of  water  con- 
sumed, but  upon  an  equipment  and  capacity,  "standing  ready 
to  serve."  Inadequate  fire  protection,  easily  in  a  few  hours' 
time,  can  cost  many  times  more  loss  to  these  eight  Boros  and 
the  inhabitants  thereof,  than  the  most  inflated  values  put 
upon    the    defendant's    property 

"The  Wisconsin  Railroad  Commission,  in  the  Green  Bay 
case  (decided  in  October,  1913)  has  adopted  a  rate  of  7c.  per 
lin.ft.  per  year  for  all  future  extensions  plus  a  similar  nominal 
rate  per  hydrant  per  year." 

Tn  the  Pen nsvl vania  Water  Co.  case,  we  may  add.  the  COU1 
fixed  the  meter  rate  charge  for  the  first  20.000  cu  ft  within 
six  months  at  20c.  per  100  CU.ft.,  with  a  minimum  charge  of 
$.".  for  six  months'  supply,  which  entitles  the  consumer  to  gsoo 
cu.ft.  of  water  within  that  period.  Wilklnsburg,  Turtle  Creek 
ami  a  number  of  ..ther  boroughs  were  Involved  in  the  litiga- 
tion.    The  valuation   of  Jl'.t.'iii, placed   on   the  plant   bj    the 

trial  comt  was  upheld,  notwithstanding  the  claim  of  ih 
company  that  tills  was  $600,000  too  low  and  of  the  borough! 
that  it   was  $600,000   too   high 

Water    Was    Turned    ln«<>    the    Collapsed     katelope    Vallej 

Miihon.  I. .is  Lngeles  Iqueduct  on  Mar.  19,  We  are  informed 
by  W'm  Miiiiioiian.i.  chief  Engineer,  l.os  Angeles  Aqueduct, 
that: 

Tin-  pipe,  as  anticipated,  rounded  up  perfectly  Not  ti 
exceed  So  rivets  were  sheared  or  otherwise  broken  at  the 
sharpest  lines  of  deformation  The  leakage  nov,  (Mar,  24)  is 
very  slight  and  win  be  calked  completed  in  a  few  days,  The 
Collins  rain  gage,  within  two  miles  of  intelope  siphon  n 
tered    tin   In.    for   storm    [of    Feb     18-SO,    which    preceded    thi 

■    -II    ipsel 
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Mr  Mulholland  also  states  that  a  week's  delay  on  the 
repairs  was  caused  by  a  shipment  of  steel  but  strap  and  other 
material  going  astray  on  the  railroad.  A  description  of  the 
collapse  of  this  10-ft.  riveted  steel  siphon,  by  Mr.  Mulholland. 
appeared  on  p.   5S1   of  our  issue  of  Mar.   12,   1914. 

Wind  Blew  Down  a  Wall  of  the  liutted  Missouri  Athletic 
flub,  St.  Louis,  Mo.,  on  Mar.  17,  eight  days  after  the  fatal 
fire  ("Eng.  News,  Mar.  12).  The  three  upper  stories  of  the 
west  wall  fell  upon  an  adjacent  four-story  seed  store,  demol- 
ishing it  and  killing  seven  persons  and  injuring  a  number  of 
others.  Although  the  walls  of  the  club  were  plainly  unsafe, 
the  seed  store  was  permitted  to  remain  "open  for  business" 
(as  a  large  sign  on  its  front  announced).  Since,  it  has  been 
attempted  to  pull  down  the  remaining  charred  walls  by  means 
or  cables  pulled  by  street  cars.  The  force  thus  exerted  was 
insufficient  and  resort  was  had  to  dynamite. 


PERSONALS 


Mr.  Sheldon  K.  Baker,  Assoc.  M.  Am.  Soc.  C.  E.,  has  re- 
signed as  Assistant  Engineer,  United  States  Reclamation  Ser- 
vice,   Phoenix,    Ariz. 

Mr.  YV.  H.  Beardsley,  Vice-President  and  Treasurer  of  the 
Florida  East  Coast  Ry.,  has  been  elected  President  to  succeed 
the  late  R.  W.  Parsons. 

Mr.  James  S.  Harlan,  a  member  of  the  Interstate  Com- 
merce Commision  since  1906,  has  been  elected  Chairman,  suc- 
ceeding  Mr.    Edgar   Clark. 

Mr.  R.  H.  White,  recently  Assistant  Signal  Engineer  of 
the  Louisville  &  Nashville  R.R.,  has  become  Editor  of  "The 
Signal    Engineer,"    Chicago.    111. 

Mr.  J.  A.  Gordon,  formerly  General  Superintendent  of  the 
Western  district  of  the  I'ere  Marquette  R.R..  has  been  ap- 
pointed General  Manager  of  the  Chicago,  Great  Western  R.R. 

Mr.  H.  A.  Rapelge  has  been  appointed  Sales  Engineer  of 
the  Pittsburgh  district  of  the  Terry  Steam  Turbine  Co.,  of 
Hartford,  Conn.,  with  offices  at  2123  Oliver  Bldg.,  Pittsburgh, 
Penn. 

Mr.  J.   Russell,  General  Superintendent  of  the  Great  North- 
ern   Ry.,    at    Seattle,    Wash.,    has    resinned    to    become    General 
Iger  of  the  Denver  &    Rio  Grande  R.R.,  with  headquarters 
at    Denver,    Colo. 

Mr.   D.   .1.   Mullen,    Master   Mechanic   ol    the   Cleveland,  .Cin- 
cinnati,  Chicago   &    SI     Louis   Hi:.,   at    Mattoon,    111.,   has  been 
promoted   to   be  Superintendent   of   Motive  fower,   with   head- 
is   at    Indianapolis,    Ind 

Mr.   August.    Glauden,  Chief  of   Division,   Ministry  of   Hall- 
ways (.i    Bell  lum     Is   making   an   exhaustive  study   of   railway 
country  for  the  purpose  of  making  Improve- 
lat -He >. is 

Mr.    R.   Preston.   Master  Mechanic  of  Canadian    Pacific   Ry., 

at   Winnipeg-,   Man.,  ha     I promoted   to  be  Assistant   Supei 

I    Motlvt     Powei    nl    the    lines    wesl    oi     Winnipeg, 
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fessor  of  railway  engineering  at  McGill  University,  Moil 
treal,  Que.  Mr.  Willard  had  charge  of  the  design  of  sewe; 
system   of   the   exposition. 

Governor  John  K.  Tener,  of  Pennsylvania,  has  beei| 
elected  an  honorary  member  of  the  Engineers'  Society 
Pennsylvania.  Mr.  C.  E.  Turner,  of  the  Pennsylvania  Stee' 
Co.,  proposed  the  action  which  was  approved  by  a  letter 
ballot,  "in  recognition  of  the  Governor's  recommendation  ol| 
legislation   for  the  advancement  of  the  profession." 

Mr.  Edward  C.  Gillette,  Assistant  Engineer,  United  Stated) 
Lighthouse  Service,  has  been  appointed  Superintendent  ol  ! 
Naval  Construction  of  the  Service,  succeeding  Mr.  George  i 
Warrington.  Mr.  Gillette  was  formerly  Inspector  in  chargei 
of  the  Second  district  of  the  Lighthouse  Service.  Previous  to; 
1912  he  was  largely  engaged  in  the  construction  and  repair 
of   vessels    for   the    Service. 

Mr.  F.  Herbert  Snow,  M.  Am.  Soc.  C.  E.,  recently  Chief  En-I 
gineer  of  the  Pennsylvania  State  Department  of  Health,  has 
been  appointed  Chief  Engineer  of  the  new  Pennsylvania  Pub- 
lic Service  Commission,  and  will  soon  begin  organizing  a 
bureau  of  engineering.  Mr.  Snow  is  a  graduate  of  Harvard 
University  and  was  formerly  a  member  of  the  firm  of  Snow 
&   Barbour,   of  Boston,   Mass. 

Prof.  Samuel  Sheldon.  Professor  of  Physics  and  Electrical, 
Engineering,  Brooklyn  Polytechnic  Institute,  was  tendered 
testimonial  dinner  at  the  Hotel  Astor,  New  York  City,  on, 
March  21,  in  celebration  of  his  25  years  of  service  at  this 
institution  The  speakers  reviewed  Professor  Sheldon's  work 
as  a  teacher,  and  his  contributions  to  electrical  engineering,  i 
besides   giving    many    reminiscences   of   his    "boys." 

Mr.  Harold  McL.  Lewis,  Jun.  Am.  Soc.  C.  E.,  recently  with 
Mr.  George  W.  Fuller,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
New  York  City,  has  accepted  a  position  with  the  engineer- 
ing staff  of  Dr.  Karl  Imhoff,  at  Essen,  Germany.  Mr.  Lewis  is 
a  graduate  of  Rensselaer  Polytechnic  Institute,  class  of  1912 
and  is  a  son  of  Mr.  Nelson  P.  Lewis,  M.  Am.  Soc.  C.  E.,  Chief 
Engineer  of  the  Board  of  Estimate  and  Apportionment,  New 
York    City. 

Mr.  E.  M.  Durham,  Jr.,  recently  Principal  Assistant  Engi- 
neer of  the  Southern  Ry.,  at  Birmingham,  Ala.,  has  been  ap- 
pointed Special  Examiner  of  the  Atlanta,  Birmingham  &  At- 
lantic R.R.,  in  charge  of  valuation  work.  Mr.  Durham  was 
born  at  Memphis,  Tenn.,  in  1S75,  and  educated  at  Lehigh  Uni- 
versity. He  has  been  with  the  Southern  Ry.  since  1900,  pre- 
vious to  which  he  was  for  one  year  with  the  Chicago  & 
Northwestern     Ry. 

Messrs.  Norman  M.  Halcombe,  Assoc.  M.  Am.  Sue.  C.  E., 
formerly  with  Duryea,  Haehl  &  Oilman,  of  San  Francisco, 
Calif.;  A.  E.  Flanders,  for  the  past  three  years  with  the 
geological  department  of  the  Associated  Oil  Co.:  and  Hill 
Read,  Jun.  Am.  Soc.  C.  E.,  have  formed  a  partnership  under 
the  firm  name  of  Halcombe,  Flanders  &  Head.  Civil  and  Min- 
ing Engineers,  with  offices  in  the  Phelan  Bldg.,  San  Fran- 
cisco, Calif.  Mr.  Read  is  at  present  engaged  In  geological 
work  for  th.'   Belgian  Government   in  the  Congo,    East    Vfrloa 

Mi.  c.  ii.  Gerber  lias  resigned  as  Chief  Engineer  of  the 
Nebraska  state  Rallwaj  Commission,  effective  on  or  before 
\i:,\  I.  in  order  to  devote  his  whole  time  to  private  prac- 
tice, as  .,  in,  nil. e>  of  the  firm  of  Hurd,  Gerbei  &  Wettling, 
Consulting  Engineers,  of  Chicago,  111.,  and  Lincoln,  Neb.  Mr. 
Gerbei  was  with  the  engineering  department  of  the  Union 
Pacific  R.R.  until  1909,  when  he  »;is  appointed  Principal 
Assistant  Engineer  of  the  Nebraska  Rallwaj  Commission,  lie 
hag  been  Chlel  Englneei  since  November,  1918,  when  Mr, 
E.  C.   Hurd   i. 

m  i     \\  iihin    \i    ii.e.u ...  i  h,   m     Km    .-,,,     m     E  .   i,.,     n  ap 
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of  the  city,  who  appoint  a  City  Manager,  to  hold  office 
heir  pleasure,  and  all  of  whose  ^cts  are  subject  to  the 
-oval  and   control  of  fie   Board. 

."he  engineering  department  heads  for  the  permanent  or- 
ization  of  the  Panama  Canal  operating  staff  have  been 
aijointed  as  follows: 
Jovernor  and  Chief  of  the  Department  of  Operation  and 
ntenance,  Col.  George  W.  Goethals,  M.  Am.  Soc.  C.  E. 
ps  of  Engineers;  Engineer  of  Maintenance.  Col.  Harry 
Hodges.  M.  Am.  Soc.  C.  E.,  Corps  of  Engineers;  Su- 
ntendent  of  Transportation.  Capt.  Hugh  Rodman,  U.  S.  N.; 
rtrical  Engineer.  Capt.  W.  H.  Rose.  Assoc.  Am.  Inst.  C.  E., 
ps  of  Engineers;  Captains  for  the  Terminal  Ports.  Com- 
ider  Douglas  E.  Dismukes  and  Lieut. -Commander  Henry  V. 
ler,  D.  S.  N. ;  Superintendent  of  Shops  and  Drydoeks,  Naval 
structor   Daniel   C.   Nutting,    Jr. 

Iitr.  Gerard   H.   Matthes.   M.   Am.   Soc.  C.   E.,    recently   Princi- 
Assistant    Engineer    of    the    hydro-electric    department    of 
American     Water    Works    &    Guarantee    Co..     Pittsburgh. 
nn.,    has    been    appointed    Engineer    in    charge    of    Flood    In- 
ly   of    the    Water    Supply    Commission    of    Pennsylvania, 
office  at   Harrisburg.   Penn.      His   duties   will   have  to  do 
y    with    the    preparation    of    that    portion    of    the    forth- 
ng   report  on   the  water   resources  of  Pennsylvania  which 
lala  with  the  flood  problem.     For  over  10  years   Mr.  Matthes 
is  engaged    in   stream   gaging   and    irrigation   work   for   the 
lited  States  Geological  Survey  and   the  United   States  Reda- 
ction Service.      For  the  past   seven    years  he  has  been  in  the 
lploy  of  corporations  developing  extensive  water  powers. 

i.    T.     Elmore,     whose     appointment     as     Engineer    of 
way    and    Track.    Division    of    Valuation.    Interstate    Com- 
e   Commission,    with    headquarters   at   Washington,    D.   C, 
as   noted    in    our    issue    of    last    week,    was    born    at    Mobile, 
la..    Dec.    14.    1S66.      He    graduated    in    civil   engineering    from 
le   University    of   the   South    and    commenced    his    engineering 
vperieme  in   1886  as  a  rodman   on   railway  location  and  pre- 
mlnary   surveys.     For   13   years   he    was   engaged   in   railway 
ork    in    Alabama,    Georgia.    Tennessee,    South    Carolina.    Vir- 
inia.    West    Virginia    and    New    York.      From    1899    to    1901    he 
••as   Resident    Engineer    on    surveys   and    construction    of   the 
altimore    &    Ohio    Southwestern    R.R.    in    Indiana.       For    the 
:    years   Mr.    Elmore   has   been  Locating   Engineer,   Engi- 
i    Surveys,   Assistant   Chief   Engineer  and   Division  Engi- 
the  Virginian  Ry. 
Mr.    Thomas    B.    Purves.    recently    engaged    by    the    Massa- 
ts    Railroad   Commission   in    railway   appraisal   work,   has 
i. pointed    Senior    Mechanical    Engineer    of    the    Eastern 
llstrict,     Division     of     Valuation,     Interstate    Commerce     Com- 
nlssion,   Washington,   D.  C.     He  was  born  at  East  Albany,   N. 
V.,    Jan.    4.    1858.      After    receiving    a    good    elementary    educa- 
tion  and    an    apprenticeship    in    the    mechanical    department    of 
He-    Boston   &■    Alt>an>     R.R.    he    served   as    locomotive   fireman, 
engine-house  foreman.  General  Foreman.  Master  Mechanic  and 
Superintendent   of   Motive   Power  and    Machinery.      He  resigned 
in  1904  lo  join    the  staff  of  tin-   Boston  &   Maine  R.R.,   for  which 
i   member  of  the  Board  of  Appraisal  to  determine 
the   value  of  the   Eitchburg    R.R.      In    1906   Mr.   Purves   was  ap- 
i    Superintendent    of    Motive    Power    and    Machinery    of 
Rio    Grande     R.R.,    where    he    remained    until 

Mi.  Louis  ''.  Fritch,  M.  Am.  Soc.  i '.  E.,  lias  resigned  as  Chief 

Great    Western    U.K.,    to    become   As- 

adian    Northern    !:>..    Sir 

i    Maeken/.ie.    with    headquarters   al    Toronto,   <>nt.      Mr. 

Critch    was    I, on,    In    Springfield.    111.,    in    1868    and    studied    civil 

erlng   al    tin     I'niverslti    of  Cincinnati,      Subsequently    he 

studied    law    and    was    admitted     to    the    Ohio    bar.       His    engi- 

began    in    ISS4    on    the    Ohio    &     Mississippi 

made    Engincei    of    Maintenance-ol    Way,    in    1892. 

ion    Engineer   and    Division    Superintendent 

Ualth .v    Ohio    Southwestern    I;. I:.,    which    absorbed 

the  Ohio  &  MIhhIhhIpi  I  104  to  1909  he  was  with  the 

Central     It. It.    as     Assistant     to    the    General     Manager, 

Assistant     to    the    I'rcHldenl    and    Consulting     Engl r.      Since 

1809    I  ■  West 

Mi.   C.    <:.    Dei...    Ens n    ol    Malntem ol   wa<     ol    the 

W<     lern     R.  It.,     ,.i     Chicago,     111 
promoted  to  be  i  'hit  i   Engine)  i  Louis  C.  Frllch, 

M.    Am      Soi      C      i '■      n    Ii  ned 

OOlumnn.      Mr.    Delo    was    born    in    1861  educated    al 

nsas   State    Unlvi  i  i  Later    he 

i   Engineei   and  Division   Englneei   ol   thi    Burllng- 
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Mexico  City.  Previous  to  March.  1910.  when  he  was  ap- 
pointed Engineer  of  Maintenance-of-way.  he  had  served  for 
short  periods  as  Divison  Engineer  of  the  Chicago  Great  West- 
ern   R.R. 

Mr.  Morris  A.  Zook.  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer, of  Plainfield.  X.  J.,  recently  engineer  in  charge  of  the 
valuation  of  the  Grand  Trunk-Wabash  joint  lines  in  Canada, 
has  been  appointed  Resident  Engineer.  Division  of  Valuation. 
Interstate  Commerce  Commission,  with  office  at  Washington. 
D.  C.  Mr.  Zook  was  born  in  Philadelphia,  Penn..  in  1859, 
and  graduated  from  the  Pennsylvania  Polytechnic  College 
there  in  1879.  After  a  few  months  as  a  draftsman  he  was 
successively  Assistant  Engineer.  Resident  Engineer  and  Chief 
of  Location  on  the  Shenandoah  Valley  R.R.  and  the  Norfolk  & 
Western  Ry.  For  seven  years  following  1SS3  Mr.  Zook  was 
with  the  Pennsylvania  R.R.  Lines  West  of  Pittsburgh.  Sub- 
sequently he  was  with  the  engineering  departments  of  va- 
rious other  railways  in  the  Middle  West.  From  1902  to  19M4 
he  was  Engineer  in  charge  of  reconstruction  of  the  L.  &  S. 
division  of  the  Central  R.R.  of  New  Jersey.  Since  1904  he 
has  been  in  private  practice,  mostly  in  railway  valuation 
work. 

Mr.  Warrick  R.  Edwards.  M.  Am.  Soc.  C.  E..  whose  ap- 
pointment as  Senior  Structural  Engineer  of  the  Eastern  dis- 
trict, Division  of  Valuation.  Interstate  Commerce  Commis- 
sion, was  noted  in  our  issue  of  last  week,  was  born  at 
Kirkwood.  Mo..  Feb.  S,  1S69.  He  graduated  in  civil  engi- 
neering at  Washington  University,  St.  Louis.  Mo.,  in  1S88. 
and  after  a  year  in  bridge  department  of  the  city  of  St. 
Louis  he  entered  the  employ  of  the  late  George  S.  Morison. 
Past-President.  Am.  Soc.  C.  E..  as  a  rodman  on  the  con- 
struction of  the  famous  Mississippi  River  bridge  at  Memphis. 
Tenn.  Later  he  served  as  shop  inspector  on  the  superstructure 
of  the  bridge.  After  two  years.  1892-1894,  as  a  draftsman 
in  the  bridge  and  construction  department  of  the  Pencoyd 
Iron  Works,  Philadelphia.  Penn..  Mr.  Edwards  entered  the 
service  of  the  bridge  department  of  the  Baltimore  &  Ohio 
R.R.  as  an  inspector.  He  was  promoted  through  various 
grades  to  be  Assistant  Engineer  of  Bridges,  which  position 
he  recently  resigned   to  accept  his  present   office. 


Frederick  T.  Beebe.  Superintendent  of  Construction  for 
Doyle  &  Co.,  Contractors  and  Builders,  of  Philadelphia,  Penn., 
died  Mar.  15. 

In  w.  T.  Dutton,  Professor  of  mathematics  and  civil  en- 
gineering at  Allegheny  College,  died  Mar.  im.  lie  was  Presi- 
dent  of  the  college   in   1909-'10. 

William  H.  Thomas,  former  Superintendent  of  Motive 
Power  of  Hie  Southern  Ry.,  died  Mai.  7.  at  his  home  in  Phila- 
delphia.   Penn.      lie    was    born    Sept.    27,    1842. 

Thomas  m.  Connors,  Superintendenl  ol  the  Hocking  Valley 
i:>  .  Columbus,  Ohio,  died  Mai.  18,  at  Toledo.  Ohio.  He  was 
formerly     Superintendent     of    the     Kanawha     A     Michigan      Rj 

Aaron  Van  Guysling,  88  years  old.  a  pioneer  railway 
builder  •<(  New  fork  State,  died  al  Los  Angeles,  Calif.,  Mai.  - 
He  is  saiil  to  have  been  a  railwav  contractor  on  the  Mohawk 
A    Hudson   Rivei    R.R.   In   the  decade  bef the  Civil   War. 

Edwin   M    Coryell,   M,   Am.  Soc    M.  E„  Consulting   Eng 
.New    York    City,    died    from    heart    disease    in    his   office   at    11 
Broardway,   Mai.   j:;      He   was   in   ins  66th   yeai    ami   had   been 
im    man)    years  Consulting   Engineer  for  the  Cameron  steam 

Pump    Works    of    New     York    CltJ 

.lames  W  Thomson,  Chief  Engineer,  l".  s  N.  retired,  died 
al    his    home    in    Moorestown.    X,    .1.    Mar.    17    .    He    was    horn    in 

Wilmington,    Del.,    Nov     L0,    1836.      Hi  nted    Third 

in  the  United  states  Navy  in  1866,  and 
was  promoted  until  he  was  Chlel  Engineer  in  1862  He  was 
retired    In    1896    with    the   rank    of    Rear-Admiral. 

Augustus   Henrj    Ward  esident   of  the   Pulsom 

eter   steam    Pump   Co.,    New    fork    City,    died    at    his    home   at 
Larchmont,   N     v  .   Mai     16,      He   was   ■  Stevens   i< 

of   Techmologj    and    was    well    known   as   an    Invi 

iglneei       He   had    bi  i innate, i    with    the    Pulsometc 

steam    Pump   Co.    im    man]    years.     Mi     Johnson    was   .. 
quished    outside   of   his   profession    as   a    yachtsman. 

William    \    Hunlcke,   M     \.n\    s...     C    E     tormei   Chief   I 

•ia     A     N..i  thu  est     Rj    .    ..I     II. .,,,..,  .     I. ., 

those   who  lost   theli    lives  in   the  Bre  al    the   Missouri 

Athletic  Club  house.  SI     Louis,    Mo.,    Mar.   9.      He   was   born   in 

lis  a ".i  wai    '  •  ■  ■  .!■  i  i "'■  ton   i  m\ ei  sii  j   there 

been   with   the  engineering  staff  o? 
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the  Missouri  Pacific  Ry.,  and  hail  made  his  home  at  the  club. 
He  was  3a  years  old  and  unmarried. 

George  W.  Hendrick,  at  one  time  a  well  known  New  Eng- 
land contractor,  died  Mar.  19,  at  his  home  in  Easthampton, 
Mass.  He  was  85  years  old.  He  began  railway  work  at  the 
age  of  16  years  by  taking  charge  of  the  horses  in  a  construc- 
tion camp.  He  was  made  foreman  and  when  still  a  young 
man  entered  business  for  himself  as  a  contractor.  He  built 
many  miles  of  early  New  England  railways  and  also  carried 
out  extensive  contracts  in  sewer  and  water-supply  con- 
struction. 

Edmond  Bonner  Temple,  M.  Can.  Soc.  C.  E.,  died  at  his 
home  in  Toronto,  Ont.,  Mar.  IS.  Until  a  year  ago  he  was 
Harbormaster  of  Port  Arthur,  Ont.  He  studied  civil  engi- 
neering at  the  Quebec  High  School,  and  when  a  student  was 
employed  on  the  Montmorency  bridge,  which  collapsed  during 
construction.  Later  he  was  with  the  engineering  departments 
of  the  Grand  Trunk  Ry.  and  the  Canadian  Pacific  Ry.  For 
many  years  he  was  in  the  employ  of  the  Dominion  Govern- 
ment at  Toronto.  He  had  been  a  member  of  the  Canadian 
Society  of  Civil   Engineers  since   1889. 

Edward  Bourne  Gibbs.  a  railway  mechanical  engineer  in 
the  early  days  of  western  railways,  died  in  St.  Louis.  Mo., 
Mar.  5,  aged  SO  years.  He  was  born  in  Barnstable,  Mass..  and 
served  an  apprenticeship  in  the  Taunton  Locomotive  Works, 
Taunton,  ":^ss.  He  went  West  and  was  employed  on  the 
construction  of  the  Hannibal  &  St.  Joseph  R.R.,  one  of  the 
first  railways  in  Missouri.  In  1863  he  was  made  Manager  of 
Power  and  Rolling  Stock  of  the  Platte  County  R.R..  now  a 
branch  of  the  Kansas  City,  St.  Joseph  &  Council  Bluffs  R.R. 
He  went  to  St.  Louis  in  1S68  as  Master  of  Machinery  and 
Motive  Power  of  the  St.  Louis  &  Iron  Mountain  R.R.  From 
1880  to  1904  he  was  employed  in  various  capacities  in  the 
mechanical  and  operating  departments  of  the  Union  Pacific 
R.R. 

Chas.  A.  Morris,  whose  death  on  Mar.  8,  at  Los  Gatos, 
Calif.,  was  briefly  noted  in  our  issue  of  last  week,  was  widely 
known  as  an  authority  on  dredging.  He  was  a  grandson  of 
Ephraim  Morris,  the  originator  and  inventor  of  the  clam- 
shell bucket,  the  inclined  plane  for  canals,  and  other  devices. 
He  was  the  son  of  Augustus  T.  Morris,  of  the  Morris  & 
Cumings  Dredging  Co.,  so  he  came  naturally  by  his  specialty 
of  dredging.  After  studying  for  a  time  at  Stevens  Institute 
of  Technology  he  joined  the  engineering  staff  of  the  Morris 
&  Cumings  Dredging  Co.  While  engaged  in  this  work  he 
met  and  formed  a  strong  friendship  with  John  P.  Holland, 
inventor  of  the  Holland  submarine  boat,  and  assisted  him  in 
nstruction  of  his  first  boat.  Mr.  Morris  was  later  in- 
strumental in  introducing  suction  .  dredges  on  the  Pacific 
coast.  For  a  time  he  was  connected  with  the  Munson  Steam- 
ship Co.,  and  helped  to  solve  many  of  the  company's  problems 
in  freight  handling  at  Cuban  and  other  ports.  He  was  the 
inventor  of  a  coal-handling  bucket  and  other  conveying  ap- 
paratus. At  the  time  of  his  death  he  was  Consulting  Engi- 
Dl  the  Hayward  Co.,  New  Fork  City,  where  his  principal 
work  had  been  on  the  development   a rnprovement  ofbuck- 
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Boston    Society   of  Civil    Engineers — The    Hoard    of   Goverr1 
ment     has    established    an,    employment    bureau    wherein    tw|  . 
lists  are   kept  on  file,  one  of  positions  available  and   the  othe| 
of  men  available,   giving  in  each  case  detailed  information. 

Vermont  Soeiety  of  Engineers — The  second  annual  meet] 
ing  was  held  at  the  Hotel  Vermont  in  Burlington  on  Mar.  l: 
At  the  business  session,  the  Committee  on  Public  Poli 
recommended  that  the  Society  take  such  steps  as  necess 
in  order  to  lay  before  the  Governor  of  the  State  the  ma 
of  appointment  of  at  least  one  engineer  on  the  Public 
vice  Commission.  This  committee  also  reported  that  the 
fice  of  State  Engineer  should  be  created.  Both  recommen 
tions  were  adopted.  At  the  afternoon  meeting  State  Foreste 
A.  F.  Hawes  read  a  paper  entitled,  "The  Influence  of  Forest. 
on  Water  Storage  and  Stream  Flow."  J.  K.  Hooper,  thi 
local  forecaster,  spoke  on  "Rainfall";  and  Professor  Votey 
of  the  University  of  Vermont,  on  "Water  Resources  ant 
Storage."  Following  the  banquet,  Prof.  Geo.  H.  Perkins  gave 
an  address  on  the  "Geology  of  the  Green  Mountains."  The 
officers  for  the  ensuing  year  are  as  follows:  President,  D 
Williams,  of  St.  Johnsbury;  Vice-President,  H.  M.  Mcintosh, 
of  Burlington;    Secretary,   G.   A.    Reed,   of  Barre. 

Philadelphia    Association    of   Members   of  the   American   So- 
eiety   of    Civil    Engineers — The    new    address    of    the    Associa-; 
tion,   which   was    recently    formed    ("Engineering    News,"   Mar. 
12),   is   1317   Spruce   St.      The   Secretary    is   W.    F.    Stephenson,' i 
Room    412.    City    Hall,    Philadelphia,    Penn. 

Boston   Society  of  Civil  Engineers — The   66th  annual   meet-!  i  ' 
ing    of    the    Society,    which    now    numbers    837    members,    wastj 
held  at  the  City  Club  on  Mar.  18.     Cooperation  with  the  local  I I ' 
sections    of    the    American    Society    of    Mechanical    Engineers 
and   the   American    Institute    of   Electrical    Engineers   was  dis- 
cussed   and    the    Board    of    Government    was    directed    to   ap-    s 
point    a    committee    of    three    to    consider    this.      The    annual 
dinner,   which   was  served   at    2   p.m.,   was   followed   by  an   il- 
lustrated  talk  on   "City  Planning  From   the  Standpoint   of  the 
Engineer,"   by  Nelson   P.   Lewis,   Chief  Engineer   of  the  Board 
of  Estimate  and  Apportionment  of  New  York  City.     Mr.  Lewis 
stated  that  the  responsibility  of  the  engineer  for  the  welfare 
of   the   cities   had    only   recently   been    recognized.      Engineers  I  < 
once  did   things  when   they  were   told,  as  they  were   told  and     . 
because   they   were   told;   now,   however,   they   are   responsible 
for    shaping    public    policies.       He    said    that    the    elements    of 
city  planning   are    (1)    transportation;    (2)    recreation    systems, 
and   (3)    public  buildings. 

The  officers  elected  were  President,  Harrison  B.  Eddy; 
Vice-rresident,  Richard  A.  Hale;  Secretary,  S.  E.  Tinkham, 
Tremont  Temple,  Boston;  Treasurer,  C.  W.  Sherman;  Di- 
rectors, for  two  years,  C.  M.  Allen  and  L.   C.  Watson. 

The    Desmond-Fitzgerald    medal    was    presented    to    G.    A. 
Hartwell    for    his    paper    on    the    Fitchburg    sewerage    system.    ' 
The  usual  smoker  was  held  in   the  evening. 

American    Institute  of   Electrical    Engineers — The   Board   of 
Directors    has    selected    the    following    ticket    from    the    tillers' 
report  of  the   recent  letter  ballot   for  nominations  before   the     I 
coming    annual    election:       For    President,    Paul    M.    Lincoln, 
Pittsburgh;   for   Vice-Presidents,   F.   S.    Hunting,   Fort   Wayne, 
Ind.,  N.  W.  Storer,  Pittsburgh;   Farley  Osgood,   Newark,   N.  J.;     I 
for     Managers,     Frederick     Bedell,     Ithaca,     N.     Y.,     Bancroft 
Gherardi,  New  York  City,  John  H.  Finney,  Washington,  D.  C,     I 
A     S.   McAllister,  New   York;   for  Treasurer,  George  A.  Hamil- 
iini.  Elizabeth,  N.  J. 

British    Columbia     Association    of    tins    Engineers — At     the 

recent  second  annual  meeting  of  ilii«  Society,  the  following 
officers  were  elected:  President,  .1.  E.  Gale;  Treasurer.  W. 
Stark;  Secretary,   F.   II    Chappell,  Vancouver,   B.  C. 

Exhibit  of  Heller  Industrial  Relntlona — This  exhibit  will 
be  held  Apt  in  26  at  2  W.-st  64th  St..  New  York  City,  under 
the  auspices  of  the  Society  for  Ethical  Culture.  It  will  show 
the  devices  In  modern  business  which  tend  to  Improve  ths 
relations  between  employer  and  employee.  The  exhibit  will 
be  divided  Into  three  parts:  <D  Relations  between  employer 
.ind  employee;  (2)  Ii vine  conditions  In  Individual  estab- 
lishments; (8)  associations  of  employees.  Address  .1.  n. 
Rankin,  2  West  64th  St  .  New   Ymk  City, 

American  Boiler  Manufacturing  Association — The  2«th  mi- 
mini  convention  will  be  held  Sopt,  I  t  al  the  Waldorf-Astoria 
Hotel,  New  Y..,i<  City  The  Secretarj  Is  F  B,  Blocum,  West 
A   Calyer  Sts  ,    Brooklyn,   N.    Y. 

International  Congress  of  Consulting   Engineers     The  ieo- 

and  oong will  be  held  al   Berne,  Switserland,  June  2Ti-30. 

n  |.,  proposed  o  hold  thi  third  congresi  al  Ban  Franoisco  In 
Septen 1918,  coincident   with   the   Panama-Pacific   Hxposl. 
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TSae   Developtnaeiatt  of  fh,®  P©s*fl 


By  Robert  E.  Barrett* 

YXOPSIS — The  state  of  Massachusetts  has  committed 
If  to  a  development  of  the  port  of  Boston  by  an  initial 
opriafion  of  $9,000,000  and  the  formation  of  an  in- 
■pendent  hoard,  known  as  the  Directors  of  the  Port  of 
ioston.  to  whom  is  entrusted  the  planning  and  execution 
f  future  work.  Already  the  expenditure  of  practically 
11  of  that  sum  has  been  authorized  for  the  construction 
nd  equipping  of  piers  and  a  dry  dock  of  record  size. 
Kg  article  outlines  the  work  already  done  and  in  pros- 

m 
History  of  the  Harbor 

Development  of  the  harbor  of  Boston  has  been  in  prog- 
ss   since   the  latter   part   of  the  seventeenth   century. 


Long  Wharf,  has  become  the  lower  end  of  State  St..  the 
principal  street  in  Boston's  financial  district,  and  new 
piers  have  been  extended  into  the  harbor  forming  the 
present  Atlantic  Ave.  water  front. 

The  tide  in  Boston  harbor  is  about  ten  feet,  and  owing 
to  the  existence  of  flats  of  shallow  flowage,  a  question 
of  ownership  early  arose  concerning  that  strip  over  which 
the  sea  ebbed  and  flowed.  In  order  to  definitely  deter- 
mine ownership  of  this  area.  Massachusetts  Bay  Colony 
passed  ordinances  in  1641  and  164?  giving  to  the  upland 
abutter  the  ownership  of  this  strip  of  land,  but  in  no 
ease  should  the  ownership  extend  to  points  more  than 
100  rods  from  the  high-water  mark.  From  the  low-water 
mark  or  the  100-rod  line  for  a  distance  of  one  marine 
league  to  sea,  ownership  remained  vested  in  the  Colony, 
later  the  Commonwealth  of  Massachusetts.  Jurisdiction 
over  this  large  amount  of  land  extending  along  the  shores 
of  the  state  was  intrusted  to  various  Boards  of  Harbor 
Commissioners  and  later  to  a  Board  of  Harbor  and  Land 


Pig.  1.  Commonwealth  Pier  No.  5,  Boston  Harbor,  before  Construction,  Dec.  \<k  L912 


Boston,  during  this  period,  was  a  peninsula  and  coi 
of  an  area  of  but  l.2o  square  miles.  This  peninsula,  lo- 
cated within  the  inner  harbor  and  sheltered  from  the 
Bea  by  Poinl  Shirley  on  the  north  and  Point  Allerton  on 
the  south,  became  the  commercial  center  of  New  Eng- 
land. During  the  past  two  centuries  the  area  of  Boston 
proper  has  increased  from  1.25  to  3.00  square  miles.  Even 
the  original  shore  line,  as  shown  on  the  harbor  chart  of 

has  I ii  almost  entirely  obliterated.     During  the 

years  1709  1710,  there  was  constructed  id  Boston  a  pier 
nearly  •.'nun  ft.  in  length  and  30  ft.  in  width,  extending 
far  enough  into  the  bay  to  admit  of  the  unloading  of 
ships  of  greateel  burden.     Boston   Pier,  later  known  as 

■Designing   Engineer,    Directors  <•(  the   Porl   ot   Boston,   40 

Central   St..   Boston,  MaB». 


Commissioners,  who   no!   only  controlled  all  state  prop- 
erty along  the  waterfront,  but  were  also  given  police  con- 
trol of  private  property  in  tide-waters,  covering  obstrui 
tions  to  navigation  and  the  granting  of  licenses  to  pri- 
vate  individuals   for   the   construction   of   wharves, 

walls  and  other  structures  in  tide-water.  For  all  con- 
struction done  in  tide-water  the  Board  was  authori 
require  the  licensee  to  excavate  somewhere  within  the 
harbor  between  high-  and  low-water  marks,  a  volume 
equal  to  the  tide-water  displacement  of  the  structure 
built  or  pay  to  the  Commonwealth  such  sum  not  exceed- 
ing 't"'jr.  for  each  cubic  yard  bo  displaced,  as  the  Board 
Bhould  determine,  the  income  so  derived  to  be  used  for 
the  development  of  the  harbor.  Criminal  jurisdiction 
0V6I   tide-water    rests   with    the   Citj     Police;    the    Harbor 
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Master  is  the  Captain  of  the  Harbor  Police  and  regu- 
lates anchorage  in  the  harbor  and  maintains  a  police  pa- 
trol. The  improvement  of  the  main  channels  and  estab- 
lishment of  pierhead  lines  is  undertaken  by  the  United 
States  through  the  United  States  Engineers  under  au- 
thority given  Congress  to  regulate  commerce. 

Since  the  ownership  of  the  Commonwealth  covered  the 
area  below  the  low-water  mark,  development  of  land  be- 
tween high  and  low  water  was  left  to  its  private  owners. 
At  the  same  time,  however,  large  areas  of  shallow  flowage 
below  Low  water  were  filled  by  the  state  and  revenue  ob- 
tained by  its  sale  or  rental  to  private  owners.  Dredging 
of  harbor  channels  and  tilling  of  these  submerged  lands 
known  as  "flats"  has  continued  from  year  to  year  until 
large  areas  in  the  vicinity  of  Boston  have  been  filled. 
Although  the  Commonwealth  has  sold  large  areas  of  tilled 
land,  it  still  retains  the  ownership  of  a  large  area  on  the 
Sonth  Boston  Flats  |  Fig.  3). 

It  became  evideni  to  the  people  of  Massachusetts  in 
1911  that  more  attention  should  be  given  to  the  develop- 
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tors,  dry  docks,  and  by  doing  such  dredging  and  fillii. 
as  would  be  consistent  with  a  comprehensive  developmel 
for  the  harbor  as  a  whole,  serving  by  its  railway  count 
tions  the  needs  of  the  entire  state. 

Interpreting  broadly  the  legislative  act  by  which  tl. 
Directors  were  established,  they  have  caused  to  be  mat 
a  careful  analysis  of  the  movements  of  freight  in  tl 
Commonwealth  as  well  as  the  export  and  import  trafl 
through  the  port  of  Boston  in  order  that  a  comprehei 
sive  plan  of  development  of  the  port  could  be  made.  Bel 
line  railroads  outside  the  city,  connecting  the  variot 
railways,  have  been  studied,  as  well  as  tunnels  beneal 
the  harbor  connecting  the  railway  terminal  in  East  Bo 
ton  with  the  terminal  in  South  Boston,  in  order  to  redu 
both  the  time  and  charges  involved  in  the  switching  an 
transshipment  of  freight  within  the  city  limits. 

Studies  were  made  for  the  comprehensive  developmei 
of  the  harbor  as  a  whole  and  in  its  most  important  sul 
divisions,  East  Boston,  Boston  proper  and  South  Bostm 
As  a  whole,  the  harbor  i-  most  fortunate  both  in  if 
proximity  to  the  ports  of  kuro] 
and  those  on  the  east  coast  of  Sout 
America,  and  upon  the  opening  d 
the  Panama  Canal  with  the  we.'1 
coast  of  both  North  and  Smith  Amei 
ica.  Boston  harbor  is  about  11 
nautical  miles  nearer  Liverpool  tha| 
Montreal  and  about  194  nautic: 
miles  nearer  than  New  York,  a  fat 
tor  which  must  be  considered  sea 
ously  by  the  management  of  tram 
ai lani ic  steamship  lines.  I'm-  t he  ocel 
i  rave]  involved  in  1  I  dips  from  Li\. 
erpool  lo  New  York  is  equivalent  t 
I  5    I  rips    I  loin    the   same   poll    lo    Bog 


Fio. 


'I'm.  I'oim  hi    Boston,  Showing  Xku  Work  at 
East   Boston    Now    Under   Wu 


naenl  importanl   port   i der  to  satisfy  the 

future  need.-  .,r  commerce.  Consequently,  the  Governor 
was  authorized  to  appoint  three  persons,  and  the  Mayor 
of  tin-  City  of  Boston  one  person.  The  four  prison-  so 
appointed,  with  the  riijnin.iii  of  tic   Harbor  and   Land 

( lommissioi  do    h tute  a  board  known  a 

I'oit   ..f   Boston.      Hugh    Bi fl 

ppointed  chairman  of  the  board.     The  other  mem 
l„i  -  q|  p  resell  I  are  J  V.  <  'onry,  William  F.  Fil    ■■  < 

aid,  Willinn  I  and  Frt I     Bo  The  I  n' 

J  ami      I     Mai  I  kmald,  and  as 
Chiel  Engineer,  Frank  W.  Hodgdon,  formerli   '  liief  I 
e  Hnrboi  and  Land  '  -ommi 

urisdii  lion  over  Ibat  porl 

of  tie    \l  .  ">nt  ipied  by  the  harboi 

i     ini    bel    cert    Poinl    Viler 
.;  of  Point  S 

on  the  north,  ami   with  an   initial  appropriat bj   thi 

i  lop  the  port 
i.nel.  build 


The  same  natural  conditions  whiel 
caused  Boston  harbor  to  develop  din 
ing  the  early  days  of  our  country  an 
serving  ils  needs  during  (he  coo] 
menial  development  of  our  Atlantic' 
sea   ports  at    this  lime. 

It  has  been  said  thai  "the  interna 
area  of  a  harbor  should  bear  such  ; 
relation  to  the  width  of  entrance  a- 
to  produce  a  sufficient  degree  of  tranquility"  and  the  <1  i f 
tiniliN  involved  in  properly  adjusting  these  relations  in 
artificial  harbors  is  a  mailer  of  record.  'There  are  prob- 
ably lew  harbors  ill  the  world  where  the  inlets  from  lln 
ocean  are  better  adjusted  to  the  amplitude  of  the  interioi 
i,i  oi  or  whose  excellent  anchorage  grounds  are  so  casj 
of --    and   VCt    WO    land   locked    and    sheltered    by    islands 

as  lo  furnish  such  protection  for  the  frailest  of  fishing 
i  raft  The  influence  of  (his  protection  has  been  great  in 
making  Boi  ton  the  largest  fishing  port  in  America  ami 
I  onl\  lo  Grimsby,  Bug.,  in  Ibis  industry.  Prac- 
tically   the  entire   waterfront,  which   has  been  developed 

for  the  acci nodatiou  of  navigation,  is  held  l>\    private 

hip. 

The   municipality   own-  ami   control*  only  enough  ol 

ii men  ial  waterfront  » liich  it  nccdi   for  mnnii  ipal 

and      'oi  he  present  rair,  the  pier*  at  «  hub 

the  ovei  e:i  trade  ra  i  ondui  ted  were  practii  allj  all 
ow  ned  b\    thi    railroad  i  ompi 

The  principal  work  undertaken  h\  the  hue,  tors  of  the 


pi 


i!  2,  1914 


E  N  G  ]  N  E  E  KM  XG     X  E  W  S 


rn 


is  the  development  of  the  South  Boston  Flats,  by 
reconstruction  there  of  a  large  pier  for  the  use  of 
-atlantic  steamship  companies  and  the  completion  of 

r  the  use  of  the  Boston  Fish  Market  Corpora- 
.  the  ((instruction  of  a  dry  dock  and  the  construction 

'?r  in  Fast  Boston.     These  will  be  described  in 


iew  pier 


South    Boston   Flats 


i  their  desire  to  improve  the  traffic  conditions  of  the 
and  economically  develop  for  the  state  the   Fort  of 

on.  the  Directors,  upon  their  appointment  in   1911, 

ed  to  the  South   Boston  Flats  and  considered  its  de- 

iinent  (see  Fig.  2). 
.     Commonwealth    in    l.si;"",    undertook    to    reclaim 

rea  of  flats  to  the  south   of  the   intersection   of  the 


upplv  in  the  shortest  time  and  at  the  least  expense  a  ter- 
minal capable  of  accommodating  the  largest  vessels  and 
the  Directors  believed  that  it  possession  of  this  pier  could 
be  obtained,   they  might  be  able  to   secure  for  the  port 

the  type  of  ships  desired.  Therefore,  on  Nov.  6,  I!'!".', 
after  several  months  of  negotiating,  the  Directors  ob- 
tained possession  of  this  pier  through  an  agreement  with 
the  New  York,  Xew  Haven  &  Hartford  R.R.,  by  which 
the  lease  was  canceled,  and  steps  toward  its  development 
were  immediately  undertaken. 

Commonwealth  Pier  \"o.  5 

This  pier  was  1200  ft.  long  and  400  ft.  wide  within 
fender  lines.  The  docks  had  been  dredged  to  a  depth  of 
35  ft.  at  mean  low  water. 

Of   the   $9,000,000   with   which   the    Directors    were   in- 


ship  Channel   with    Fori    Point   Cha A  :  this  area 

ia>  known  as  the  "Twenty-live  acre  piece."     This  Riling 
eomplisbed   under  contracts  dated    1873  and    1875 
()iii|ilcti  'I   hi    I  >i  "■   and  comprised  an  actual  area 
Mil    acres   of    filling    and    :i.h"i    acres  of  docks   costing 
(|.fl.  of  Idled   land  and  an  average  of  (>8i  .  per 
including   land   and   docks. 
I'l'i-    S'os.    i,  -.'  mid    |    were  owned  by  the   New    York. 
■   *    Hartford    l.'.K.   Co.,  and'  Pier    NTo.   5,   fin- 
by   the    Ihirbor  and    Land    ( 'onimissioners   in    1900 
hi  expenditure  of  $100,000,  had  been   leased  to  the 
or  a   I c 1 1 1 lt  period  of  years.     These  piers 
built  by  filling  in  with  earth  between  granite  walls. 
founded  on  the  harbor  bottom. 

\     '    iti   for  a  passenger  terminnl  of  large  proportions, 
attention  centered  upon  Commonwealth    Pier   No.  5,  al- 

11 "ii    leased    foi    m    I term    of    years.       Its    I. nation 

and  length  of   1200  it.  afforded  the  best  opportunity  to 


structed  to  develop  the  port.  $3, ,000  were  allotted  to 

th<'  devejopment  of  this  pier,  the  proposed  improvements 
to  mi  lude  dredging  the  berths  and  approaches  to  a  depth 
of  10  ft.  at  mean  low  water:  covering  the  entire  pier  with 
two-story  fireproof  sheds  supplied  with  best  of  facilities 
for  handling  both  freight  and  passengers;  laving  rail- 
road tracks  on  the  pier:  providing  necessary  highway 
connections,  including  a  steel  viaduct  for  passenger  traf- 
fic from  the  sec I  story  of  the  pier  to  Summer  St.,  by 

which  the  city  proper  is  reached  bj  a  street  clear  of  rail- 
read  grade  crossings     a  distance  of  1200  ft. 

On  Nov.  '.'I,  1912,  an  agreement  was  made  between  the 
Hamburg-American  Line  and  the  Directors  of  the  Port, 
by  which  the  former  agreed  to  institute  its  new  service  to 
tht  port  m  May.  1913.  On  Dec.  9,  I912,  a  contract  for 
the  reconstruction  of  the  pier  was  awarded  to  II.  P.  Con- 
verse &  Co.,  and  .hi  Mav  30,  1913,  about  live  months 
the  pier  was  formally  opened  to  the  publii  and  on 
the  following  day  the  Hamburg  Vmerican  S  S,  "Cincin- 
nati" arrived  mi  her  first  trip  (  Pig,  R)  and  her  1200 
were  discharged  to  the  second  floor  of  the 
temporarily    equipped    for    the   accommodation    of    pas 

Two  Sailings  each   month   have  been   maintained 

during  the  construction  of  the  passenger  and   easterly 
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Details  of  Commonwealth  Piee  No.  5 


with  practically  no  interference  to 

i 11  strut  tion. 

The  pier  as  buill  in  L900  consisted  of 
an  earth  (ill  300  ft.  wide  between  granite 
retaining-wallfi  founded  on  piles,  with  ;i 
50       Limber  platform  on  each  side,  mak- 
total  h  idth  of  100  ft.  and  a  total 
of  L200  ft.     The  later  construc- 
i  ion  consisted  in  the  erectii E  a  struc- 
tural-steel and  concrete  shed  with  tim- 
ber  roof,  over  practically  the  whole  of  the 
pier,  and  the  replacemeni  of  I  be  timber 
orms  by  a  reinforced-concrete  deck 
parti}  "ii  old  and  partly  od  new 
wooden     pil<        'I  he     general      section 
igh  the  pier  is  shown  in  Pig.  I. 
In  the  filled  pari  of  the  pier,  the  col- 
umn bases  were  made  of  concrete,  rest- 
d  wooden  piles.     The  entire  surface 
of  the   pier,  with   the  exception   of   the 
i  Mil  covered  with  a  con 
In  the  platform  two  I )  pe 
ed  :  one  where  the 
o  in  '  id  been  damaged 
l>\   fire,  and  the  other  where  it  wa      till 
Thi       o  typi       "     qot  n  at  the 
M  the  Bection 
re  given  at 
t  ami   righl   in   I 


traffic  or  delay  In  the  burned    portion   of   the   platform    the   damaged 

piles  were  cut   off  at   Grade   1".  thus  necessitating  deep 
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mcrete    beams     in     which     economy    holes    were    left. 
STRrcTTRAL  Details — The  pier  superstructure    (Fig. 
i  consists  of  three  sheds  connected  together  with  light 
;.  wide  between  them.    All  floors  are  to  be  used 
ir  freight  except   the  second  floor  of  the  middle  shed- 
hieh  is  to  be  fitted  for  the  accommodation  of  passengers. 
'or  I""  ft.  at  the  shore  end  a  headhouse,  architecturally 
rested    with    artificial    stone,    is    being    erected.       This 
eadhouse  will  contain  offices,  passenger  accommodations 
ad  a  carriage  concourse  on  the  second  floor  connecting 
ith  the  viaduct  to  Summer  St.     The  architectural  treat- 
ii  ut  lias  been  designed  by  Henry   F.   Meyes,  Architect. 
'he  entire  framing  is  of  structural   steel  with  concrete 
luors    and    siding,    according    to    designs    furnished    by 
'.  Worcester,  Consulting  Engineer.     Designs  for 
lectric,  steam  and  sanitary  equipment  were  furnished  by 
ie  Sanitary  Engineering  Co.    The  original  timber  plat- 
orms  50  ft.   wide,   extending  along  each   side   and   the 
uter  end  of  the  pier  were  removed  and  replaced  by  re- 
l-eoncrete  beams  and  slab-. 
Passengi  i;  Ai  i  ommodattoxs — The  pier  has  been  de- 
igned for  the  use  of  one  steamship  company  on  each  side 
if  the  pier,  the  passenger  accommodations  covering  an 
irea  of  about    130,000  sq.ft.,  being  located  on  the  second 

I •  of  the  middle  shed. 

inuous  line  of  door-  extends  along  the  outer  side 
ond  floor  of  each  freight  shed  and  the  various 
UBee  of  passengi  i-  pass  From  the  deck  of  the  steamships 
ond  floor  of  the  pier  by  wooden  gangways  42 
i.  in  length;  they  then  pass  across  the  freight  shed  to 
heir  respective  portions  of  the  passenger  shed  crossing 
etmanent  covered  bridges  at  the  light  wells  between  the 
I  irst-   and    second-class   accommodations   are  lo- 
afed at  the  land  end  of  the  pier  and  emigrant  accommo- 
lations  an-  located  at  the  harbor  end  of  the  pier,  con- 
iderable  space  being  occupied  by  the  examination  lines. 
letention  room,  hearing  rooms,  doctors'  room  and  room 
'or  the  use  of  the  charitable  societies.  Baggage  rooms  and 
located  at  the  end  of  the  pier  adjacent  to  the 
Steamship  and  railway  ticket  otficos  and  of- 
I '.  S.  Customs  officials  are  centrally  located, 
and  partitions  forming  the  passenger  accommo- 
Utimis  are  constructed  of  terfa-cotta  plastered  and  ceil- 
Ogs  where  us^l  arc  of  reinforced  concrete,  excepting  the 
ces  and  office   for  the   U.   S.   Customs  officials 
vhieh   are  constructed    of    wood    finished    with    Georgia 


• 


Between  the  examination  rooms  and  the  street  are 
waiting  and  baggage  rooms  and  the  carriage  concourse 
connecting  with  the  viaduct  to  the  city.  At  the  sides 
of  the  concourse  are  the  offices  of  the  railway  and  steam- 
ship companies  and  the  Directors.  The  steel  viaduct, 
1200  ft.  long,  extends  from  the  pier  to  Summer  St.,  spans 
the  railway  tracks  entering  the  pier  on  the  first  floor  and 
the  state  storage  yard  for  cars,  and  connects  the  pier 
with  Boston  proper  by  means  of  Summer  St.,  and  also 
entirely  separates  passenger  and  freight  traffic. 

Immigrants  reach  trains  on  the  first  floor  by  mean-  of 
the  steel  stairs  and  elevators  connecting  the  two  floors. 
The  second  floor  of  the  three  sheds  extends  20  ft.  far- 
ther toward  the  end  of  the  pier  than  the  roof,  thus  form- 
ing a  balcony  20  ft.  wide  and  the  entire  width  of  the 
pier  at  the  harbor  end.  This  balcony  is  surrounded  by 
a  heavy  masonry  parapet  and  forms  a  place  where  friends 
and  relatives  of  passengers  may  watch  the  incoming  and 
outgoing  of  steamers  with  safety  and  comfort.  Three 
openings  through  the  parapet  are  provided  with  remov- 
able gates  to  allow  the  loading  and  discharging  of  pas- 
sengers  at  the  end  of  the  pier,  which  forms  a  berth  400 
ft.  long. 

Railway  Coxxectioxs — As  shown  on  Figs.  2  and  4. 
the  pier  is  provided  with  railway  tracks  sunk  below  the 
level  of  the  floor  so  as  to  allow  direct  trucking  into  the 
cars.  There  is  also  a  track  on  each  platform  outside  the 
sheds.  These  tracks  have  direct  connection  with  lines  of 
the  Xew  York.  Xew  Haven  &  Hartford  R.P..  and  the 
freight  yard  of  that  company  located  just  southwest  of 
the  pier.  By  this  means,  freight  and  passengers  can  be 
landed  directly  at  the  vessel,  a  condition  that  is  impos- 
sible in  Xew  York  at  present. 

Power  Services — Across  Northern  Ave.  from  the 
headhouse  of  the  pier  there  is  located  a  plant  for  heat- 
ing the  passenger  shed  on  the  pier  and  the  offices  in  the 
headhouse.  This  plant  contains  four  200-hp.  return-tub- 
ular boilers  and  with  foundations  for  a  fifth  boiler  of 
the  .-am.  capacity,  giving  a  total  of  1000  hp.  The  super- 
structure of  buff  brick  architecturally  treated  with  arti- 
ficial stone  in  harmony  with  that  of  the  headhouse,  is  so 
located  with  relation  to  railway  connection  and  North- 
ern Ave.  that,  should  future  needs  require,  another  set 
of  five  boilers  may  be  added  in  the  rear  and  an  eli 
generating  station  constructed  between  the  present  plant 
and  the  street,  the  exhaust  from  the  generating  plant  be- 
ing then  used   in  the  heating  of  the  pier. 

The  westerly  portion  of  the  build- 
ing is  used  for  the  storage  of  coal,  the 
reinibrced-concrete  bunker  being  de- 
signed to  allow  standard-gage  coal  cars 
to  enter  the  building  and  dump  their 
load;  The  plant  is  equipped  with  an 
industrial  coal  track  exti  riding  thn 
the  bunker  and  across  the  boiler  room 
floor  in  front  of  the  fire-doors.  .\l-o 
platform  scales  weighing  to  loon  lb. 
are  provided  for  the  weighing  of  coal. 
Heating  of  the  pier  is  accomplished 
by  both  the  direct  and  indirect  systems. 

Vcntil.it f,.,'    all    kitchen,    toilet 

and  sanitary  rooms,  and  air  circula- 
tion in  the  trahsformei  .ells  of  the 
elei  trie  substation  i-  a. .  omplished  by 
means  of  oh,  tri,  all\  driven  fans  of  the 
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small  multi-vane  type  with  direct-connected  motors. 
Tin-  pier  is  equipped  throughout  with  a  modern  in- 
stallation of  sanitary  rooms  for  the  convenience  of  the 
various  classes  of  passengers  and  operating  forces.  All 
plumbing  fixtures  are  connected  to  a  system  of  vitrified- 
pipe  sewers  laid  on  concrete  base  in  the  solid  portion  of 
the  pier,  connecting  at  Northern  Ave.  with  the  sewerage 
system  of  the  City  of  Boston.     Storm-water  conductors 


means  of  about  2000  Mazda  lamps,  varying  in  capaiy 
from    100   to  400   watts,   equipped    with   enameled-sl 
reflectors,  making  possible  the  operation  of  the   pier 
night  as  well  as  by  day.     Lights  are  located  on  the  rjj 
of  the  outer  sheds  to  enable  a  ship  to  dock  at  night.   ' 
Freight  Accommodations — The  entire  lower  porti 
of  the  pier  and  the  second  floor  of  the  two  outer  sheds 
to  be  used  for  freight,  the  total  area  devoted  to  freij 


Fig.  6.  May  31,  1913,  S.S.  "Cincinnati"  Docking  for  First  Time 
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from  thi   roof    ol  tin     lied  and  drains  from  the  valve  pits  being   •" ,000   Bq.ft.      Freight    may    reach    the   pier 

are  connected  laid  in  the    olid  trucks  from  Northern  A.ve.  or  by  any  of  the  six  standal 

portion  of  H  ■  ■  through  the  3ea  wall  railwaj  tracks  which  cross  the  avenue  at  grade.      A  tral 

i  h  i   nl  in!  ig  provided  for  two  tracks  on  either  side  of  the  midffl 

it  pri   -ni    up        1 1 ■  •  1 .   the   tracks   being  below   the   first  floor  grade   su] 

plied  by   the   Rdison    Rico.    111.   Co.   and   Iran  f sd   al  (icientty    to  bring  the  ear  and   pier  floors  at   practical! 

ed  neai  thi   center  of  the  pier,  the  same  level,    A  trail  on  reinforced-conerete  rail  bean 

The    interioi  ■ ccompli  bed    by  is  provided  on  the  platform    al  either  edge  of  the  pit. 
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these  tracks  being  at  the  level  of  the  floor  of  the  pier, 
hi  addition  to  the  train  entrances,  there  is  a  driveway 
entrance  from  Northern  Ave.  to  the  center  of  each  of  the 


along  the  outer  sides  of  the  freight  sheds  in  order  that  the 
winches  may  be  used  at  any  point. 

For  moving  of  freight  across  the  track  pits,  lifting 
bridges  have  been  provided.  These  bridges  are  supported 
on  a  concrete  pier  between  tracks  and  two  leaves  are  so 
designed  as  to  hoist  into  a  vertical  position  between 
tracks  to  allow  the  trains  to  pas-. 

Fire-Protectiox  Systems — Although  practically 
constructed  of  fireproof  materials,  both  floors  of  the  pas- 
senger and  freight  sheds,  as  well  as  the  various  rooms  in 
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Fig.  8.  Details  of  Commonwealth  Pier  Xo.  6,  Known  as  Fish  Pier 


three  sheds  for  use  of  teams  and  auto  trucks.  Eight  ele- 
vators with  platforms  9  ft.  wide  and  18  ft.  long  and  head- 
room of  10  ft.,  capable  of  lifting  12  tons  at  a  speed  of  at 
least  25  ft.  per  min.  from  the  lower  to  the  second  floor 
of  the  pier,  are  provided  for  the  interchange  of  freight 
and  hoisting  of  trucks  in  the  freight  sheds. 

At  the  present  time,  freight  on  the  pier  is  generally 
handled  by  means  of  hand  trucks.  Cargo  is  drawn  aboard 
and  lowered  into  the  hold  by  the  ship's  winches  aided  by 
timber  slides  and  stages.  Twenty-six  portable  electric 
wim  hes  are  being  provided  for  use  in  handling  freight. 
Elei  trie  outlets    have   been   placed   at   frequent   intervals 


the  headhouse,  are  protected  from  fire  by  an  automatic 
sprinkler  system  with  dry  valves  as  a  protection  from 
freezing,  and  with  hose  connections. 

The  sprinkler  system  will  be  supplied  with  water  under 
pressure  from  mains  laid  in  the  filled  portion  of  the  pier, 
connected  at  Northern  Ave.  with  both  the  high-  and  low- 
service  mains  of  the  City  of  Boston. 

The  distributing  mains  to  the  various  sprinkler  sec- 
tions are  controlled  by  dry  valves  located  in  valve  pits 
at  intervals. 

In  addition  to  the  above  system,  provision  is  also  made 
for  an  independent  pipe  system   For  salt   water  pumped 
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to   hydrants 


by  electrically  operated   centrifugal  pi 
on  both  floors  and  root'. 

In  the  headhouse  on  Northern  Ave.,  there  are  located 
for  this  system,  two  motor-driven  centrifugal  fire  pumps 
of  175  hp.  each,  capable  of  discharging  1500  gal.  of 
water  per  min.  against  a  nozzle  pressure  of  125  lb.  per 
sq.in. 

These  pumps  obtain  water  from  an  8-ft.  diameter  re- 
inforced-concrete  well  sunk  as  a  caisson  to  a  depth  of 
10  ft.  below  mean  low  water;  a  24-in.  cast-iron  pipe  with 
bronze  screen  connects  the  well  with  the  water  in  the  west 
dock. 

The  pumps  are  independently  equipped  but  discharge 
into  a  common  14-in.  diameter  main  which  branches 
into  two  10-in.  diameter  distributing  mains,  one  beneath 
the  floor  on  each  side  of  the  solid  portion  of  the  pier, 
terminating  in  S-in.  diameter  connections  in  each  of  the 
dry-valve  pits. 

From  the  dry-valve  pits,  distributing  piping  leads  to 
hose  connections  and  hydrants  on  all  floors  and  roofs  of 
sheds  and  headhouse. 
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erected  buildings  of  terra-eotta,  steel  and  concrete  for  tl 
accommodation  of  the  various  firms  forming  the  Corpo 
ation  (Fig.  9).  The  buildings  include  an  AdminisB 
tion  Building,  Cold  Storage  and  Power  Plant  and  t\\ 
long  buildings  containing  44  stores  for  the  various  finr 
in  the  fish  business.  The  entire  property  leased  by  ti 
Fish  Corporation  comprises  537,100  sq.ft.  and  providi 
dock  berths  for  fishing  vessels. 

The  Directors  of  the  Port  have  provided  all  watt 
mains,  storm  water  and  sanitary  sewers,  together  wit 
brick  and  granite  paving  for  sidewalks  and  streets.  Th! 
pier  and  its  buildings  are  provided  with  railway  cor 
nections  to  the  existing  railway  system  of  South  Bostoi 

The  buildings,  all  on  pile  foundations,  have  been  de 
signed  and  erected  under  the  supervision  of  Henry  I 
Keyes,  and  Monks  &  Johnson,  Architects  &  Engineers! 
and  Henry  S.  Adams  has  been  Consulting  Engineer  fo 
the  Fish  Corporation. 

Dry  Dock 
The  Directors  were  required  by  act  of  Legislature  t 
investigate  and  report  upon  the  advisability  of  construct 
ing  a  large  dry  dock  at  me  Port  of  Boston.  After  inves 
tigating  the  dry-aockmg  facilities  of  the  Atlantic  seaport 
and  those  of  Boston  in  particular,  they  found  that  dry! 
docking  facilities  had  not  advanced  with  the  constructioi 
of  large  steamships.  In  their  report  to  the  Legislature 
in  1912,  the  Directors  stated  that  there  were  at  that  tinn 


1    /?./?.  Track  Face  of  Coping-  Drainage  Conduit  ->P  .      1,11   Jii ! — 3P 

Back  of  Coping  A  SjVII^ --- -2j>    '- 


O   Electric  Capstan 

*  Hand  Capstan 

•  Bollard 

Light 


f- 


Discharge  and  Filling  Conduit- 
*  •<,  '  *« 

,        Crane  Track 
400 r— 


'ig.   L0.  Tut:  Preliminary  Design  of  the  New   Dby  Dock  at  Boston.  Mass. 


The  ittarl  ing  di  ire  so  arranged  thai   the  pumps 

may  be    tarted  either  by  an  attendant  in  the  pump  room 

or  by  means  of  distant-control  switches.  The  mains  being 

free  of  water  until  pressure  is  needed  at   the  nozzle,  the 

then   instantl]     tarted  by  che  distant  switch 

1  at  each  hydrant  and  hos nect  ion. 

In  addition   to  the  protection  given  by  the  sprinklers 
and  galt-wat  jteel   stain  covered  by  fireproof 

pent  houses  on  the  second  floor  provide  exits  Eoi  passen- 
equent  interval 

<  low  \l"\  B  I   Mill    I'll  i:    No.   6 

Commonwealth   Pier   No.  6  was  constructed  by   ffol- 

'  labol  and   Roll  i  pact  awarded  by 

the  Harbor  and   Land  '  'ommi    -  but   •     being   Bni  bed 

under  the  juried  'irectoi     of   the   Port, 

olid  Slling  urroirnded  by  granite    en 

Ith    and     1200    fl  .    ill 

|  :  Upon  thi     olid  filled  pier  built  ' 

Commonwealth,  thi    Boston  Fish  Market  ( loi  poration  has 


89  steamships  entering  the  Port  of  New  York  which 
could  not  be  eared  for  in  any  of  the  commercial  dry  docks 
in  New  York,  37  of  which  could  not  be  dry  docked  there 
at  all,  and  of  these,  I!'  could  not  be  dry  clocked  in  any 
of  the  docks  in  the  United  Stales.*  Boston's  facilities 
were  found  inferior  to  those  of  New  York  and  other  ports 
on  the  North  Atlantic  coast,  and  the  Directors  recom- 
mended the  construction  of  a  dry  dock  sufficient  in  size 
to  accommodate  the  largest  of  steamships  as  n  necessary 
and  essential  element  in  the  contemplated  development 
of  the  Port  of  Boston. 

During  the  latter  pari  ot  1912,  the  Directors  nlloli,  u 
$3,000,000  of  their  appropriation  to  the  construction  of  ft 
dry  dock  of  ample  size  and  suitably  equipped  to  provide 
for  the  largest  of  ocean  steamships,  and  designs  and  in- 

<   i  igal  ions  for  the  structure  were  I mi. 

\     it   was  the  intention  of  the  Directors  to  adapt   the 


•Tnere    in    now    under    construction    in    tie-    si     uiwrcnoe 

River   opposll i Irj    bock    capable    of   handlln 

[■1  In  exl   i •  proposed,  "Hnglneerlna   Nowb,"   Dec,   l»i 
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if  dock  and  its  equipment  to  the  safe  and  expeditious 
,!-king  and  repairing  of  the  largest  ships  of  the  United 
i  ites  Navy,  the  cooperation  of  the  Navy  Department 
ijs  requested  and  as  a  result  Civil  Engineer  Dewitt  C. 
•  hi),  F.  S.  N.,  was  assigned  to  assist  the  Directors  in 
i-  work. 

Preliminary  field  investigations  indicated  the  probabil- 
suitable  site  for  a  large  dry  dock  on  the  south- 
rly  unfilled  portion  of  the  South  Boston  Flats,  where 
imdings  reached  ledge  rock  over  a  considerable  area. 
During  the   spring   and    summer   of    1913,   diamond- 
ill  borings  were  made  at  the  proposed  site  and  rock  of 
i  slaty  nature  was  found  at  a  depth  of  from  10  to  40 
,  below  mean  low  water.    As  a  result  of  numerous  stud- 
3,  the  Directors  decided  to   construct  upon  this  site  a 
ogle-entrance    dry    dock    having    an    overall    length   of 
I   1200  ft.,  a  bottom  width  of  about  120  ft.,  and  a 
ipth  of  35  ft.  over  entrance  sill  at  mean  low  water,  or 

it.  at  mean  high  water  (Fig.  10). 

The  location  of  the  proposed  dry  dock  is  entirely  out- 

the  present  filled  area  of  the  flats  and  is  covered 

ith  about  7  ft.  of  water  at  low  tide.     Some  form  of 

-dam  to  enable  the  unwatering  of  the  site  during 

■li  struct  ion  was  a  necessity,  and  in  order  to  provide  for 

us  and  also  working  areas  around  the  dry  dock,  timber 

tlkheads  were  located,  connecting  with  the  present  filled 

and  inclosing  two  areas  comprising  together  about 

res.    A  coffer-dam  will  be  built  under  a  later  con- 

at  the  outer  end,  connecting  the  two   filled  areas, 

hich  will  enable  the  unwatering  of  the  site. 

A  contract   was   awarded   on   Aug.   28,   1913,  for   the 

1 1  action  of  the  timber  bulkheads,  amounting  to  about 

-    1,000  lin.ft.,  and  on  Oct.   27.   1913,  a  second  contract 

as  awarded,  covering  the  dredging  of  about  950,000  cu. 

i   material   in  the  relocation  and   deepening  of  the 

ed  Channel  near  the  site  of  the  proposed  dry  dock, 

lacing  of  this  material  within  the  bulkheads  to 

orm  the  filled  areas  around  the  dock. 

Contract   drawings   and   specifications  arc   being  pre- 

I,    covering   the   construction    of   the    dry    dock,   its 

lumping  chamber,  approach  piers,  and  dredging  at  en- 

rance.      Fig.    10   shows   the   preliminary   design   of  the 

\"    indication   of   the    increased    attractiveness   which 

rj  duck  will  give  to  Boston  as  a  port  is  given  by  the 

men!    between    the    Port    Directors    and    the    three 

passenger  steamship  companies:  the  International 

Mercantile    Marine    Co.,    Hamburg-American    Line    and 

Canard  Line.    These  companies,  in  consideration  of  hav- 

■  preference  in  assignments  of  the  dock  for  repairing 

lave  agreed   to  guarantee  a   minimum  of  $50,- 

usiness  per  year  lor  twenty  years. 

East  Boston  Work 

I"    East    Boston,  as    in    South    Boston,   the   Common 
>  owns  by  original  right  large  areas  of  land  known 
bill    lying   between    these   areas   and    the   land 
ft*W  were  other  area,  owned  by  private  parties. 

'"   '898,  the  (' ii wealth  took  by  right  of  eminent 

domain  an  area  lying  between  the  flats  and  the  land 
inp  to  ahoui  1,400,000  sq.ft.,  and  in  1913,  the  Di- 
rectors cd'  the  Porl  took  an  additional  area  adjacent  to 
the  Rrsi  consisting  of  about  2,560,000  sq.ft.,  in  order  to 
a  comprehensive  plan  of  developmenl  of  the  porl 
■is  b  whole  (  Fig.  2). 


In  1913,  the  Directors  of  the  Port  acquired  the  prop- 
erty owned  by  the  Boston  &  Maine  R.R.,  located  in  East 
Boston  and  known  as  "Eastern  Pier,"  in  order  that  a 
modern  pier,  to  be  known  as  Commonwealth  Pier  No.  1, 
equipped  for  the  handling  of  passenger  and  freight  busi- 
ness, could  be  constructed  in  its  place. 

On  Dec.  4,  1913,  a  contract  was  awarded  covering  the 
removal  of  the  existing  wooden  shed  and  pile  foundation, 
and  on  Jan.  15,  1914,  a  contract  was  awarded  to  cover  the 
dredging  and  excavation  of  about  520,000  cu.yd.  of  ma- 
terial. This  dredging  to  include  the  dredging  of  berths 
and  approaches  from  the  main  ship  channel  to  the  depth 
of  40  ft.  at  mean  low  water. 

Plans  and  specifications  are  being  prepared  for  the 
erection  of  a  pier  of  fireproof  construction,  about  1000  ft. 
in  length  and  175  ft.  in  width,  the  superstructure  to  be 
two  stories  and  of  steel,  with  reinforced-concrete  floors. 

The  first  floor  will  be  devoted  to  the  handling  of 
freight,  access'being  obtained  by  means  of  two  driveways 
at  the  level  of  the  floor  and  by  two  depressed  railway 
tracks  in  a  track  pit  along  the  center  of  the  pier;  these 
tracks  to  connect  with  the  existing  railway  system  in 
East  Boston. 

The  second  floor  will  be  primarily  designed  for  the 
accommodation  of  passengers,  the  examination  of  immi- 
grants and  inspection  of  baggage,  and  will  be  lighted  from 
an  electric  transformer  station  on  the  first  floor,  and 
heated  by  means  of  an  independent  heating  plant  to 
be  constructed  on  the  premises. 

At  the  inner  end  of  the  pier  a  headhouse  of  masonry 
and  steel  will  be  erected  on  solid  fill  and  will  include  the 
offices  of  the  railway,  steamship  and  other  officials,  wait- 
ing rooms,  elevators  and  other  passenger  accommodations. 

Persok "Nl  i. 

Frank  W.  Hodgdon  is  Chief  Engineer,  Directors  of  the 
Port  of  Boston;  John  N.  Ferguson,  Ass't.  Engineer,  is  in 
charge  of  the  construction  of  Pier  6  and  the  reconstruc- 
tion of  Pier  5;  John  L.  Howard.  Ass't.  Engineer,  is  in 
charge  of  the  viaduct,  heating  plant  and  bulkheads  for  the 
dry  dock.  The  Directors  have  also  organized  a  force  for 
the  operation  of  the  various  piers  under  the  direction  of 
William  J.   Dolierty.   Supt.  of  Terminals. 


The  Work  Done  by  the  Purification  IMnnf  of  the  Indian- 
apolis Water  Co.  during  1913,  as  indicated  by  chemical  changes 
in  the  water  during'  treatment,  was  summarized  bj  C.  K  Cal- 
vert, chemist  of  the  company,  in  a  paper  presented  before 
the  Indiana  Sanitary  and  Water  Supply  Association  in  the 
latter  part  of  February,  1914.  The  plant  consists  of  sedimen- 
tation basins,  in  which  alum  is  used  during  a  part  of  the 
year,  and  slow  sand  niters.  The  inns  of  various  materials 
removed  from  the  water  in  litis  were  given  by  Mr.  Calvert,  and 
commented  on  hy  him  as  follows: 

Insoluble     660 

I  >  i  n  i      IS 

Aluminum     28 

I. line       25 

Magnesium     SI 

Sulphates     189  Gain 

Total     solids     

till" 8  II 

Nitrous    acid    radical    1.66 

Nitric    acid    radical     13.7 

Oxygen  required  bj   water.  1,249,171  en. ft. 

i  is  v  gen  dissolved   In   water.  16  9 

Tin-  loss  of  suspended  soli. is  which  must  oc.nr  also  ac- 
counts for  the  loss  of  lime,  magnesium,  Iron,  aluminum,  total 
solids,  and  In  some  measure  for  thai  of  the  nitrogens.  The 
use  of  aluminum  sulphate  as  a  coagulanl  accounts  for  the 
gain  in  the  sulphate  radical  which  displaces  carbon  dioxide 
in  the  carbonates  making  up  the  alkalinity  of  the 

The  loss  in  material   Irl        cygen  is  due  to  some 

extent    to    the    treatment    received    during    purification 

in  the  water  when  taken  from  the  river  is  partially  exhausted 

some   of  the  suspended   solids  arc   organic.      The    free   • 

by  the  organic  matter  pi  esent 
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SYNOPSIS — The  Canadian  Pacific  A'//,  is  building  a 
five-mile  tunnel  at  the  celebrated  Rogers  Pass  summit 
in  the  Selkirk  Mountains,  which  will  lower  the  grade  at 
the  summit  540  ft.,  eliminate,  a  long  grade  of  2.2%  and 
save  tire  miles  in  distance.  The  tunnel  is  being  driven  by 
a  novel  method  of  attack. 

W. 
The  Canadian  Pacific  Ey.  has  undertaken  a  very  im- 
portant task  to  improve  its  main  line  where  it  crosses  the 
summit  of  the  Selkirk  range  in  the  famous  Rogers  Pass.* 
An  entirely  new  line  is  being  constructed  for  a  distance 
of  18  miles  and  its  most  notable  feature  is  a  five-mile  tun- 
nel, under  the  summit  of  the  pass,  which  will  be,  when 
completed,  the  longest  railway  tunnel  in  North  America. 
That  distinction,  however,  will  pass  shortly  afterward. 
probably,  to  the  Moffat  tunnel  under  the  continental  di- 


consequenee  of  the  lower  elevation,  the  shortening  of  t 
heavy  grades,  and  the  reduction  of  the  expense  and  rid 
due  to  snow.  A  comparison  of  the  two  lines  is  madfi 
the  accompanying  table. 

OLD  AND   NEW   LINES   AT   ROGERS   PASS,    CANADIAN' 
PACIFIC   RY. 


Old   Line 
i  >pen 

Summit 

23   miles 

2    -", 

22.15   mile; 


New  Lin 
Summit 
Tunnel 
18  mile: 
2  •  2  %  1 
6.61  mil< 
ii  UN'.; 
3791  ft. 
10° 


Length,    between    same   points.  .  . 

Max.    grades    I  compensated) 

Length  of  max.  grades 

Grade   through   tunnel    (tangent). 

Summit    elevation 

Sharpest     curves 

Max.   train  load 

Track     Single  Double 

The  tunnel  will  be  26,400  ft.  long  (exactly  five  mife 
and  all  on  tangent.  It  will  have  no  intermediate  shaf 
For  about  11  tm  ft.  at  each  end  the  material  encounteri 


Fig.  1.    Plan  of  the  Revision  of  the  Canadian  Pacific  Ry.  at  the  Rogers  Pass  (British  Colum- 
bia), with  a  Double-Track  Tunnel  Five  Miles  Long 

vide,    50    miles    wesi    of    Denver,    which    is   to   be   built  will  be  clay  and  boulders.    The  balance  is  expected  to  j 

jointly  by  the  Denver  &  Salt   Lake  Ry.  and  the  City  of  m  solid  rock,  mica  schist  and  quartzite,  so  Far  as  can  1 

Denver,  and  will  be  nearlj  sis  miles  long  if  buill  accord-  judged    from    the   investigations   made.     The   maxima 

ingto  present  pku  depth  of  rock  above  the  tunnel  will  be  5G00  ft.     In  crogi 

The  accompanying   map  and   profile  show  the  old  and  section,  the  tunnel  will  be  vM    ft.  high  and  29  ft.  wide 

1  "   new  lines  of  the  Canadian  Pacific  at   Rogers  Pass.  with  concrete  lining  through  the  softer  materials. 

The  old   line  bas  long  grades  of  %.%%    and   readies  a  The   method   of  construction    is   unusual.     A    pionJ 

s. iii unit   elevation  of    t330.61    ft.   in   the   pass,   while  the  heading  or  tunnel  will  be  driven    15  ft.  from  the  cen« 

ummri  on  the  new  line  is  540  ft.  lower.     The  new  line      line  of  the  mam   tui I  and  with  its  grade  10  ft.  aboj 

will  effect  a  Baving  of  live  miles  in  distance,  and  bas  the      the  subgrade  of   the   latter.      Fr this   pioneer  tuna 

special  advantage  of  eliminal a    itretch  of  line  sub-  crosscuts  will  be  made  to  the  line  of  the  main  tunnel  a 

queni   troubles  from   snow  and   requiring  long  <w\\  distances  as  may  prove  desirable,  probably   750  I 

The  presenl  line  has  nearly  five  1000  ft.  apart.     Drifts  from  these  crosscuts  will  be  drivfl 

:     in    13  miles,  while  the  nev    line  will  along  the  center   line  of  the   main   tunnel,   from   wind 

00  fl      The  maximum    ;rade    on   the     drilling  and  si ting  can  be  earned  on  while  muckiffl 

new   line  an  •    their  total   length   is   less  than      will   be  d \  with   aii  operated   shovels   in   the  enlargS 

one-third  of  those  on  the  old  line.     The  total  curvature  section  of  the  main  tunnel.     The  muck  will  be  handle' 

reduced  con  iderably  and  two  loops  are  eliminated,  by  16  yd.  side  dump  ear-  and  i  omprcssed  air  locomotiva 

1  opo     !  ectric   tra  tion        I  hu      h  bile     The  drills  and  ventilating   fans  « ill  also  l perated  m 

'he  ma  .  load  will  remain  the    ame,  the  opei       i  ompr I  air. 

I     mon     fa  orabli      i  Bj    the  Idle  of   February,    I'M  I.  I  lie  pioneer  tunnel 

al  flu   e.i  i  i  nd  bad  been  advi I  f)00  ft.,  and  the  right- 

pie 


at    the   east    portal    had    I 

ft.     The  headings   will   I. i 


lion   work        i  i  mi  i 

hand    wall  plate    hi  in 
tarted  and   carried   30   fl 

,V  , ,,'."  . ' ;■,";.,, . ;      lm""1-  ierin«  "'"""l  ""  "d  bench  excav. 1  by  

i  di               .in    hovel    until    rock    is   encountered.  Another  steam- 
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shovel  cut  at  the  west  end  will  enable  the  pioneer  tunnel 
to  be  started  at  that  end  also. 

The  work  is  under  the  direction  of  J.  G.  Sullivan. 
Chief  Engineer  of  the  Canadian  Pacific  Ry.  (Western 
Lines).  F.  F.  Busteed  is  engineer  in  charge,  covering 
grade  revision  and  double  tracking  as  well  as  the  tunnel. 
For  plan.-  and  information  we  are  indebted  to  the  engi- 
neers. The  contractors  are  Foley.  Welch  &  Stewart,  of 
Winnipeg,  and  A.  C.  Dennis  is  engineer  in  charge  for  the 
contractors.  We-tinghouse  Church  Kerr  &  Co.  have 
been  retained  as  consulting  engineers  for  the  electric 
traction  plans. 

m 

Lieut. -Col.  Harry  Taylor.  Corps  of  Engineers,  U.  S. 
A..  Assistant  to  the  Chief  of  Engineers,  Washington,  D. 
C,  has  compiled  the  following  data  in  regard  to  the  rela- 
tive costs  of  dredging  with  government-owned  plant  and 

ROGERS  PASS 
GLACIER 


CAMBIE  J,„f" 

-(*'       W.  PORTAL 


--■^  HERMIT 

Snov-shea's      >t>. 


—bif)°lo 


*#&*£ 


**ooi 


"  PORTAL 


cu.yd. ;  bv  dipper  and  bucket  dredges,  80.354,145  cu.vd. 
at  a  cost' of  $15,902,032.31,  or  at  a  rate  of  $0.1979  per 
•  u.yd. 

In  the  cost  of  dredging  by  government  plant  there  is  in- 
cluded all  expenses  tor  operation,  ordinary  and  extra- 
ordinary repair.-,  survey.-,  and  such  office  expenses  as  are 
chargeable  to  dredging  operations,  while  the  cost  of  the 
contract  dredging  is  the  contract  cost  only,  and  does  not 
include  the  cost  of  government  inspection,  surveys,  of- 
fice expenses,  etc.,  that  are  charged  against  the  govern- 
ment plant. 

The  government  dredging  plant  comprises  22  seagoing 
dredges,  54  hydraulic  dredges.  40  clipper  dredges.  22 
bucket  dredges  and  the  necessary  equipment  of  tugs, 
scows,  pontoons,  barges,  etc.,  representing  a  total  invest- 
ment of  $12,583,563.  Lieut.-Col.  Taylor  concludes  that 
the  saving  in  cost  had  the  government  dredged  the  181,- 
S73,125  cu.yd..  which  were  let  by  contract,  would  have 
paid  for  all  the  dredging  equipment  at  present  owned  by 
the  government. 


Present  brte  (Single  Track) 

Afeiv  Line  (Double  Tmck)     

S.-70-.v-sreds        1T~~r~^    ",""T"r»^ 


-c 


>o' 


\.r 


CEDAR 

J 


rtKnu 
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Miles  on  Present  Line  -from  Field,  B.C. 

Pig.  '.'.    Profiles  of  the  Or.n  \xn  New  Links  at  tft.  Rogers  Pass 


Canadian  Pacific  Ry. 


(A!    A -A   and    B-B    th.-    n. 


-track   line   is   cm   the  same   location    as    the   present    single-track    line:    the    differences 
distances  Indicate  the  savins'  by  the  new  line.) 


h\  contract,  which  are  published  in  the  Professional 
Memoirs  ol  the  Corps  of  Engineers  for  March-April, 
1914.  The  data  cover  tin  fiscal  year  June,  1912,  t*i 
1913.  and  are  essentially  as  follows: 
Government  dredges  excavated  during  the  year  a 
total  of  52,564,49';   cu.yd!  al   a  cosl  of  $3,786,407.45,  or 

erage  rate  ol  $0,072  per  cu.yd.  This  amount  of 
material    was    divided    between    the    different    classes   of 

llinenl  dredges  as  follows:  Hydraulic  pipe-line 
dredges,  21  i.ycl.  al  a  cosl  of  $1,363,534.68  oi 

rate  ol  $0.06386  per  cu.yd.:  by  seagoing  dredges 
87,502,996  cu.yd.  al  a  cosl  of  $1,687,707.78,  or  at  a  rate 
"l   $0.06136   per  cu.yd.;   h\    dipper  and   bucket   dredges, 

'.'.;1   i  u.yd.,  at  a  cost   ol   $735,164.99,  or  at   a   rate 

1981    per  cu.yd. 

(6)      Dredging    contracts   completed    during   the   year 

Force  at  II nd  of  the  year,  included  a  total 

valid,  of  181,873,125  cu.yd.  at  a  cosl  of  $26,213,962.70, 
01  at  rate  of  $0.1  I  1 1   per  ,-u.yd.     This 

vation  was  divided  among  different  classes  of  dredges  a< 
follows:  Hydraulic  pipc-lim  dredges,  101,518,980  cu.yd. 
at  a  ..,.i  of  $10,31  1.930.39,  or  at  a  rate  of  SO.IOIS1! 


The  Status  of  the  Telephone  lnilu-.tr>  ill  the  United  States 
has  recently  been  reported  for  UU2  by  the  V.  S.  Bureau  of 
the  Census.  The  figures  in  the  accompanying  table  include 
the  total  wire  mileage  anil  number  of  instruments  for  all 
systems  in  operation  in  1912,  but  not  including  private  lines 
between  departments  ol  an  establishment  unless  connected  to 
an  outgoing  line,  it  is  reported  that  while  the  number  of 
messages   Is   accurately   accounted   foi    by  some  companies,   no 

■  are  made  from  which  accurate  statistics  can  i 
piled  for  the  country.  Moreover,  a  message  may  represent 
a  few  words'  talk  or  a  long  conversation,  and  therefore  does 
not  indicate  the  extent  to  which  the  equipment  is  used.  Mo 
estimate  was  possible  of  conversations  over  private-branch 
lines  or  for  companies  In  1912  which  had  an  income  of  less 



Y.-,ir 

Numbei  ol 
telephones 

Estimated 
lumber  ol  mes- 
sages or  talks  ' 

1012 

P.  ll  17 
1902 

20.248,320 
1,900.451 

8,729,692 
2,371,044 

10.400,433.968 
5.070,554,553 

1912 
1907 

- 
8,047,260 

6,087,027 
3.132.063 

l,;il7.17.s 

9.133.226.830 
0,401,044.700 
3.074,530.060 

11IIL' 
1007 

6.115,140 
1,052,098 
1,512,527 

1,063.866 

1,602.431.409 

1  The  nu 
only  oompleti 

..riirinril  eallfl  i 
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I  |.\   ih.    Bell  Telephone  System  includes 
the  iikMin  paniea  may  tnoludc  some 
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Tlhe  Fas=sft  24©©= 


'n^ecd  Cusir- 


The  first  2400-voit  direct-current  switchboards  built 
m  America  have  recently  been  placed  in  regular  service 
in  two  substations  of  the  Butte,  Anaconda  &  Pacific  By., 
in  Montana.  As  noted  in  the  description  of  overhead' 
line  construction  for  this  road  (Engineering  News, 
Mar.  11),  1914)  there  are  two  substations  for  converting 
the  high-tension  alternating  current  received  to  2400- 
volt  direct  current  for  the  railway  motive  power.  In  each 
substation  there  are  two  1000-kw.  motor-generator  sets 
each  motor  driving  two  500-kw.  1200-volt  direct-current 
generators  connected  in  series  to  give  2400  volts,  excita- 


bemg  designed  with  broad  wings  to  distribute  the  ma* 
netic  flux  uniformly  over  the  whole  arc  chute,  thus  ins'ur 
mg  that  the  direct-current  arc  will  be  ruptured  when  th, 
circuit  breaker  opens. 

Protection  against  too  low  voltage  conditions  is  se 
cured  by  a  low-voltage  release  on  the  breaker.  This  alst 
acts  m  conjunction  with  a  speed-limiting  device  on  th 
corresponding  machine  to  trip  the  circuit  breaker  whei 
the  desired  speed  is  exceeded. 

The  low-voltage  release  must  be  set  before  the  breaker! 
will  remain  closed;  this  is  accomplished  by  lifting  J 
plunger  by  means  of  a  wooden  rod  connected  through  J 
bell-crank  mechanism  to  an  operating  handle  on  thJ 
front  of  the  switchboard,  the  handle  being  pushed  toward 


tWTEXSIO*    DrBECT-CuBBENT    SwiTCHBOAKD    IND    CinCUIT   BhEAKEES,  BUTTE  SUBSTATION ;   BUTTE     \x, 

conva  &  Pacific  Rt. 

J'""  '"'•'•'•",  al  a  potential  of  125  rolta  being  furnished     the  switchboard     Tl„.  im.,i-,.,.  ,,,  „  i     i  ■       ,  „ 

,  '" ""       "!'    '"'•ll'"    ma3    '"•  ,nl'l"''l   manually 

-  trol  is  along  the  usual  lines  h  S  ZStd^^nl    ^  ^  ?^  ^ 

f'"   remote-co!  but   the  control  of  the  di-         i'     '  '     •  '      '', "'  BW,tch  wh,ch  closes  ""' 

ma, I ■      ,,   ,      ,,  ',''"""■  "'""'    ""'   breaker  opens,    the  circuit    beini 

The   bigh    olta lirect       Xt  Z *  W  T  "      V ^ch  is  closed. 

•tected  froi jun   in  the  i„  "'.'      ,    Z7a  ■    «      ,-T'  "",?  "■  rTrSG-tn,rren1   » 

'     and    ■(  |    b     ,    pedal  circuit  hreaker  ,         '"  ""'  "  "'"  U,M  'm"il  throu«h  hi& 

'"l""'    foi  nit    dired  curr  nl    railway      E  i  «nCe  ''       ,''"'"  ",MI,i,M   pr (l1"  "reuit   breaker  so 

i ,,.,.;    Hi  ""',  ll'"  ?Peed  limit  device  on  the  generator  may  be  kepi 


'    '  °  »M<    :'  i    circuit  breaker  i«  the 


at  ground  potential. 


'""  "'  ■"'  ""  chut,    pro        I        h   a   magneti,    blowoul         T  , 

ieo     of  the   blowout   coil  '  BWltcnea  nnd  '•"Vllil   breakers  are  mounted 

"J1  'neulators,  thus  providing  effective  insulation.     Larga 
been    allowed    Por   all   current-carrying 


-oral    Bile, ... 


pai  i 


in    main   inh 


and   lo   Ibe 
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ar  of  the  circuit-breaker  panels  (the  latter  being  lo- 
ited  back  °t'  the  panels  carrying  the  instrument  and 
letering  equipment)  and  are  protected  by  an  asbestos 
jmber  covering  which  inclines  upward  from  the  top 
f  the  circuit-breaker  panels  to  the  wall  behind  the 
iritehboard,  forming  an  effective  barrier  between  the  cir- 
it  breakers  and  busses.  This  construction  accomplishes 
double  purpose,  both  preventing  circuit-breaker  arcs 
rem  reaching  the  busses  and  also  making  it  impossible 
or  anything  to  fall  on  the  busses  from  above. 

hi    order    to    insure    the     safety    of    the    operator, 
here    are    no    high-voltage    live    parts    exposed    on    the 
'ront    of    the    panels.      The    lever    switches    and    cir- 
nit    breakers    are    mounted    on    separate    panels    back 
if  the  main  switchboard,  as  stated  above,  and  are  oper- 
ted    by    handles, 
in    the    front    of 
he   main    panels, 
through 
i)    rods    and 
ile     mechan- 
isms     to      insun 
the     handles 
-hall   lie   perfectly 
insulated.        T  h  e 
ammeters    are    in- 
in    insulat- 
ing    covers:     the 
voltmeter,  mount- 
a  swinging 
■  racket,     iv     con- 
directly   to 
the  circuit  on  the 
grounded     .-  i  d  e, 
'with    separate    re- 
in     tin' 
i'  side,  thus 
making  the—poten- 
tial from  meter  to 
ground     a     mini- 
mum.    There  arc 
no   live   parts   ex- 
posed on  the  bark 
of  the  board  from 
which    the    opera 
tor  might    receive 
a  n         accidental 
shock.    The  shunt 
and         potential 
leads     arc     being 
carried      tin 

lilier  tubes   on    in- 

M,l:1,,"'s:      1""""  Transpobting 

1 1  a  1       receptacle 

studs  arc  covered  with  a  liber  box. 


Idaho.  The  span  of  these  cableways  is  1300  ft.,  and 
eai  h  has  a  continuous-capacity  rating  of  8  tons.  The 
'•Excavation  for  the  Arrowrock  Dam"  was  described  in 
an  extended  article  by  Charles  H.  Paul.  Construction 
Engineer,  of  the  U.  S.  Reclamation  Service,  in  Engi- 
neering News,  July  IT,  1913,  p.  93. 

Water  Control  in  Illinois,  including  jurisdiction  over  pub- 
lic waters  and  public  water-supplies,  is  exercised  in  some 
degree  by  seven  different  State  bureaus,  according  to  a  paper 
by  Prof.  John  A.  Fairlie  (Director  of  the  Efficiency  and 
Economy  Commission  of  the  State  of  Illinois,  Champaign,  111.) 
read  before  the  recent  convention  of  the  Illinois  Water  Supply 
Association.  These  bodies  are:  The  State  Board  of  Health, 
the  Game  and  Fish  Conservation  Commission,  the  Natural 
History  Laboratory,  the  State  Water  Survey,  the  State  Geo- 
logical Survey,  the  Rivers  and  Lakes  Commission,  and  the 
Public    Utility    Commission.       In    addition,    there    are    various 

drainage  authori- 
ties, some  of  which 
cover  a  number  of 
minor  civil  divi- 
sions. The  most 
important  of  these 
are  the  Sanitary 
District  of  Chicago 
and  the  East  Side 
Levee  and  Sanitary 
District.  Still  fur- 
ther, the  various 
cities  and  towns 
throughout  the 

State  have  a  con- 
siderable measure 
of  local  control  over 
water  and  water- 
supplies.  Although 
there  is  some  co- 
operation between 
the  seven  bodies 
named,  there  is  very 
little  coordination 
and  none  of  them 
has  efficient  control 
over  local  authori- 
ties. The  State  Wa- 
ter Survey,  which 
dates  from  1897, 
was  created.  Pro- 
cessor Fairlie  says, 
"to  make  a  chemi- 
cal and  biel 
study  of  water-sup- 
plies in  ttie 
for  domestic  and 
manufacturing  pur- 
poses." In  1911  the 
work  of  tin-  State 
Water  Survey  was 
so  extended  .is  to 
enable  it  to  employ 
Held  agents  to  "in- 
spect water-sup- 
plies and  to  make 
sanitary  investiga- 
tions ami  analyses 
ef  wat.r."  The  Riv- 
era ami  Lakes  Com- 
mission was  estab- 
lished in  1911  and 
was  given  juris. lic- 
and    lakes    of    Illinois. 


a  Dinkey  Engi  n  e  n   Cablew  w 


Moving    &    16=Toia     JLocotnr&ofta've 

by   Calbleway   aft  flfine  Arrow° 

lrocBw  Dam 

The  stationary  cableway  shown  In  the  accompanying 
cut  i<  one  .if  two  Lidgerwood  cableways  of  the  Arrowrock 
Dam  construction  plant.  The  view  Bhows  a  16-ton  dinkey 
locomo  ported   from  the  pit   to  the  spill- 

W)  of  the  dam.  which  is  Bituated  20  miles  above  Boise, 


tiun  and  supervision  over  the  riv< 
it  lias  authority  to  collect  data  relating  to  public  n 
navigation,  water  power,  floods  and  various  other  sub- 
jects und.r  authority  granted  in  l  si  3.  To  quote  again 
from  Professor  Fairlie:  "Plans  for  works  in  public  watei 
must  in-  submitted  to  and  be  approved  by  the  commis- 
sion."  The  commission  has  collected  many  data  and  pub- 
II  tied  some  reports  on  water  resources,  reclamation,  navtga' 
tton  an.t  harbor  projects.  Professor  Fairlie  states  thai  "i 
few  plans  for  drainage  and  Bewerage  work  have  been  sub- 
mitted to  the  Commission  for  approval."  The  State  Public 
utility  Commission,  organised  at  the  beginning  of  1914,  "nan 
Jurisdiction  over  all  private  corporations  or  Individuals  Own- 
01  operating  water  or  power  plants"  bul  not  over  mu- 
nicipal  plants, 
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•Ihovels   for  Sfeippimij 
■sdl  So 


SYNOPSIS — Exceptionally  large  strum  shovels  of  ihe 
revolving  type  have  been  designed  for  the  special  work  of 
stripping  coal  seams  fur  open-pit  coal  cutting.  The  ma- 
chine Jure  described  weighs  270  tons  and  has  an  S-yd. 
bucket  mi  an  80-ft.  boom.  It  travels  on  a  pair  of  trucks, 
amA  is  claimed  to  hare  excavated  earth  at  a  cost  of  be- 
tween  .-  and  Sc.  per  cu.yd. 

A  class  (if  excavation  work  which  has  developed  to  a 
considerable  extent  in  recent  years,  and  has  provided  a 
special  held  for  the  steam  shovel,  is  that  of  stripping  the 
overlying  material  from  coal  seams  which  lie  nearly  hori- 
zontal and  are  covered  by  overburden  of  not  more  than 
30  ft.  in  depth.  The  usual  method  of  operation  in  such 
stripping  work  is  to  make 
successive  parallel  cuts.  The 
material  excavated  from  the 
first  cut  is  piled  on  the 
ground  at  the  edge  of  the 
cut.  The  coal  is  removed  by 
a  small  traction  shovel  work- 
ing In-hind  the  big  machine 
as  shown  in   Fin.  '.'.     On  the 

i  nt  the  big  shovel  de- 
posits its  spoil  in  the  pit 
made  by  the  first  cut  ami 
that  from  the  third  cut  is 
thrown  into  the  pit  of  the 
•■!  cut,  and  so  on  until 
the  cut  ire  area  has  been  cov- 
ered.  This  makes  the  cost  of 
digging  the  only  expense  in 
the  removal  of  the  overbur- 
den. Such  stripping  work  is 
being  done  in  ihe  coal  re- 
gions of  Indiana,  Illinois, 
Iowa.  Missouri,  Kansas  and  Oklahoma. 

l-'or  some   work   of  this  class,  special   excavators  with 

.in'-  have  been  used,  but  Ihe  greater  part  of  ii  has 
been  done  with  steam  shovels.  Interest  centers  in  the 
very  large  machines,  particularly  as  the  minimum  cosl 
per  yard  of  material  handled  is  usually  attained  with 
them.  Some  .,1'  the  largest  machines  haw  been  built  by 
the    Manon    Steam    Shovel    Co.,   of    Marion,    Ohio,   and 

are  described  below  from  information  furnished  u< 
by  the  company. 

The  steam  shovels  buill   by   the   Marion   Co.,   for  this 
work,  me  nt   the  revolving  type,  in  which  the  mail ry 

I  .i  i  urntable  revoh  ing  upon  the  lower  fixed 

much  largei  than  the  ordinary  re- 
volving shovels;  have  long  booms  and  are  much  hea    et 

ami    more    powerful    than      ti  of    thl     "tdinan 

pi   i. n    tandat  d  ■■■<■••   I  rack.  The  large  I  of 

reigh     al I     270     Ions,    and    can 

8-yd.   bucket   on   an   80  ft.   I m   or  ■<    5  yd. 

..m.     On.-  .,!'  these,   with  an   8  vd. 
Inn  Let.  i-  shown  in   Pig,    I      It   i    operated  by  the  'fun 
i  i.     I,,  .ii    I  i.im  ilh     HI.  and  tin'  \  iew    horn 

•     '  I    tl     H  oh-    in    li  il.iinl.  ii    20    I-   30    Ft, 

ng    10   ft.   i  torn    and 


in  ft.  of  sand  and  loam.  The  length  of  cut  is  ahoi 
y±  mile.  Four  men  are  employed  on  the  machine  an 
from  four  to  six  men  in  the  pit,  for  shifting  track,  eh 
The  Beech  Flats  Coal  Co.,  at  Rush  Run,  Ohio,  has 
similar  270-ton  machine  with  an  8-yd.  bucket  and  ,si 
ft.  boom.  This  is  making  a  cut.  80  to  10G  ft.  wide,  wgri 
ing  in  sidehill  ground  where  the  depth  of  overburde 
is  from  nothing  to  24  ft. 

A  smaller  machine  operated  by  the  Pierce  Coal  Co.,  i 
Kansas,  is  shown  in  Fig.  3.  This  has  a  75-ft.  boom  wit 
314-yd.  dipper,  and  weighs  about  175  tons  in  workinj 
order.  It  cuts  to  a  radius  of  52  ft.  at  grade  or  88  ft.  a 
a  height  of  34  ft.,  and  has  a  horizontal  reach  of  81  I 
from   the  center   of   the   turntable   to   the   center  of  th 


l"u 


I  ll'l  A-l'lT    M  ETHOD    OF    MtXIXO 
■    large   steam   shovel    is    removing 


Co.al;  Two   1 


hi. 


the 


1I1 


rVERS 
len,    whili 


Coal  ( 'o.,  Ii.uxois 


Hit  of 


I't.  ahnvij 


dump.     The  bucket  can  dump  al  ,1  hei 
the  rail,  with  the  boom  at  an  angle  of  15  . 

The  builders  state  that  it  is  difficult  to  give  figures 
to    performance   and    cost    per   cubic   yard    owing   to   tin 
fact   that   the  materials  vary  greatly,  as  well  as  the  speei 
of   working   by    different    crews,    while   the   cost-keepi 
methods  in  us,,  among  the  coal  operators  randy  give 
accurate  accounting.    The  company  has  figures,  howet 

which  show   that    -nine  operator-  are   moving  the  o\eihii 
den    at    costs   as    low    a-    2.3    to   '.'.lie.    per   cu.yd.      The   v.\ 
pacitj  of  the  machines  ranges  from  2000  to  3500  cu.yd 
mi'  day.   varying  with   the  size  of  the  machine  ami  tit 
1  ha  racter  of   the   material   e\ca*  flted. 

The  following  iloscript  inn   relati 
shown  in   Pigs.   I   and  '.'. 

Fhami  wo  Ti.-i  1  k-  The  lower  or  li \rA  frami 
quare  ami  is  built  up  of  four  5(1  in.  plate-girders  and 
10-in.  diagonal  corner  beams,  with  eight  2  1  in.  radial 
beams  riveted  t"  a  central  steed  casting  which  carries  1  lir 
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1  urntable  pr  ol 

pin.      r 

ion   this 

lower    I'rau 

e   is 

the  lowei 

roller   path   of 

the  turn 

able. 

The     upper    , 

r    re\ul\  i 

Ig   frame 

is  longer 

and 

lift  rrnuel 

than   the   lower 

frame,  « 

Ilh      the     1 

ngine  ami 

ioii  1 

moiinlci 

over     the     pIMil 

pin    and 

Ihe       |)0i 

cr    inouiilc 

1    on 

Ihe  rear 
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hanging  ell<^  s0  as  *°  ac^  as  a  counterweight  to  the 
The  frame  is  built  of  I-beams  and  channels,  and 
s  under  side  is  attached  the  upper  roller  path  of  the 
table.  It  carries  the  housing  or  cabin,  with  a  hinged 
form  at  the  rear  to  serve  as  a  platform  for  the  fire- 
The  frame  is  stiffened  by  a  pair  of  trusses,  with 
-verse  A-frame  so  designed  with  pin  connections  that 
upper  part  can  be  dismantled  and  assembled  in  the 
with  a  minimum  amount  of  work.  The  A-frame 
ies  the  pulleys  over  which  is  led  the  topping  lift  of 
boom. 

lie  upper  frame  revolves  around  a  heavy  pin  carried 
tcel  center  castings  in  the  upper  and  lower  frames, 
turntable  consists  of  upper  and  lower  roller  paths, 
red  to  the  revolving  and  fixed  frames  respectively, 
e  roller  circles  being  .'in  It.  diameter  and  having 
,veen  them  a  live  ring  of  60  high-carbon  cast-steel 


A  special  feature  of  the  carrying  system  is  the  hy- 
draulic equalizing  or  leveling  device  provided  for  the  two 
rear  trucks,  which  gives  the  flexibility  of  a  three-point 
support  and  enables  the  machine  to  travel  and  be  oper- 
ated on  uneven  track  without  imposing  torsional  strain 
in  the  frame  due  to  unequal  distribution  of  the  load.  The 
device  consists  of  a  pair  of  hydraulic  cylinders  in  the 
frame,  with  large  trunk  pistons  which  have  a  bearing 
upon  the  truck  frames.  These  are  connected  to  a  pump 
by  heavy  pipes  fitted  with  valves  and  a  bypass,  so  that 
the  fluid  may  be  allowed  to  flow  from  one  cylinder  into 
the  other  or  into  the   pump    reservoir. 

Machinery — The  hoisting  engine  is  of  the  horizontal 
side-crank  type,  with  two  cylinders  14x16  in.  and  link 
reversing  gear.  The  cylinders  with  their  bedplates  are 
cast  separately  and  are  mounted  mi  opposite  sides  of  the 
bedplate  of  the  hoist,  whose  frame  carries  the  main  drum 


fin.  ■'.   270-Ton  Revolving  Steah  Shovel  with  8-Yd.  Dipper  for  Stripping  Coal 


-   1 1 '  L.   in.  diameter,   with   journals  carried    by   inside  -haft  and  the  intermediate  or  clutch  shaft.     The  throttle 
ad  outside  rings.     Kadi  roller  has  grease  cups  to  lubri-  is  of  the  balanced-piston  type,  having  long  tapering  ports 
hearings.      To   the    lower   or    fixed    frame    is   at-  to   admit    steam   graduallj    to   the  cylinders,  and    having 
icheil    the    horizontal    circular    rack    for    revolving    the  a  bypass  which  enables  the  engine  to  back  down   (with  a 
'•inic.  loaded  clipper)  by  releasing  the  steam  from  the  cylinders 
The  lower  frame  is  carried  on  lour  truck-,  each  having  while   the   hoisting   friction    is  still   engaged. 
>nr  double-flanged  ISO-in.   wheels.     The   machine  travels  The  38-in.   hoisting  ilium    is   mounted    loose   upon    its 
In  two  tracks  of  ;;!i-iii.  gage,  spaced  '.'<;  ft.  c.  to  c.     Kach  shall,  ami  has  bronze-bushed  bearings.     Its  length  is  such 
ii  dnglc  inside  frame  of  cast  -led  which  carries  ihat  only  a  single  wrap  of  the  cable  is  required  to  raise 
I1"  kni"  pin  and  in  winch  the  a\lcs  have  bronze  bushed  the  dipper  to  its  highest   position.     The  drum   is  oper 
The    axles    of   all    the    trucks    arc    utilized    for  aled  by  an  outside  friction   band,  lined  with  wood  blocks. 
ion,  being  driven  by  gearing.     A   hollow    vertical  ami  controlled  l,\  i,  cylinder  which  is  bolted  to  the  spokes 
I  lie  center  of  the  frame  is  driven    from   the  main  of   the    main    -car    wheels    and    is   connected    to    the   band 
nid  carries  a  pinion  p  aring  with  a  bevel  gear  on  by  a  lever  keyed  to  n  crank  passing  through  the  gear  near 
udinal  shaft,  which   in   turn   is  geared  to  two  hit-  the  rim.     Opposite  the  main  friction  band  is  a  check  band 
fl     carrying  pinions  gearing  with  spur  wheels  on  lor  controlling   the  dipper  when   the   main    friction   is  re- 
el- face  of  Hie  truck  wl k     The  shafts  have  tele-  leased.     This  also   is  of  the  outside  type,  of  bilge  diam- 

;'"l"''  and  universal  joints,  so  thai  the  machine  can  travel  eter  and  "  ide  I'm  e,  h  itli  an  air  cooled  housing.     If  i-  on 

Oncurvesand  irregular  (racks.  crated    from    the    forward    end    of   the    machine   bv   a    loot 
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lever  connected  to  toggle  links,  which  give-  an  effective 
checking  brake  while  allowing  ample  clearance  on  the 
housing  when  the  hand  is  released. 

The  15-in.  boom  hoisting  drum  is  mounted  on  the  rear 
end  of  the  machinery  frame,  between  the  engine  cylin- 
ders, ft  is  driven  by  a  clutch  on  the  intermediate  shaft, 
engaging  a  worm  gear  which  Locks  the  boom  in  any  po- 
sition without  the  aid  of  ratchets  or  friction  bands. 

The  rotating  engine  is  of  the  horizontal  center-crank 
type,  with  two  cylinders  10x11  in.;  it  is  reversed  and  con- 
trolled by  a  central  valve  of  the  balanced-piston  type,  and 
requires  but  one  operating  Lever.  The  two  cylinders  and 
single  steam  chest  are  in  one  casting,  which  is  bolted  to 
the  bedplate;  on  this  latter  are  formed  also  the  cross- 
head  guides  and  shaft  bearings.  The  engine  is  com- 
pound geared  to  a  vertical  shaft  whose  lower  end  carries 


at  the  middle  and  ends.     The  foot  casting  and  suck  ; 
hemispherical,  to  allow  of  a  slight  rolling  motion  i| 
boom   without    straining   it.      The   socket    casting  i>  •,, 
nected    to   the   inner  sills  and  end   crossbeams   of  til] 
volving  frame  directly  over  the  roller  path,  so  thtB^ 
strain  is  transmitted  directly  to  the  lower  frame,     ij 
guys  attached,  to  the  middle  of  the  boom  are  anc-hoilfe 
the  corners  of  the  upper  frames  so  as  to  stay  the  m 
in    starting    and     slopping.       The    crowding    engh 
mounted  on  top  of  the  boom  and  is  of  similar  desij 
the  rotating  engine,  but  has  cylinders   9y2xd  in.    L 
geared  directly  to  the  shipper  shaft,  which  runs  in  bp|r 
bushings  and  is  made  of  square  section  to  carry  the  (ft 
hearth  steel  gears  and  the  manganese-steel  shipper  pi 
The  dipper  handle  is  composed  of  two  oak  timbers 
steel  plates  on  the  sides  and  heavy  steel  bars  on  thi 


a  pinion  which  gears  with  the  fixed  circular  rack  on  the 

lower  Frame.    Thi  i    sel  behind  the  main  eng 

and  to  one  side  bo  as  to  bring  the  driving  pinion  in  the 
longitudinal  center  line.  With  this  arrangement,  the 
teeth   In  mesh  will   no1   bind   when  there  is  anj   vertical 

play  of  the  uppi  i    Frame     Thi    pi illing  gear  is  driven 

from  the  main  engine  through  a  clutch,  as  noted  above. 

The  iii. n  linn*  has  two  boilere  of  the  loc tive  type,  6 

ameter   and  19  ft.  Ion)  .  designed  foi    1 50  lb, 

re  of  1 25  lb.  The 

'   has  a   dump  bottom,  and   an   adju  table  sliding 

door  to  regulate  the  draft.     There  are  two  water  tanks, 

and  when  the  machim  ns  the 

i  an  be  filled  by  mean    of  a  pip*e  li  ading  through  the 

hollow  !  ill  of  the  propi  " 

Boom  ind  Dipim  n     The  I m  i    oi    tei  I   of  boi  lattii  i 

i  m  (ion,  lull  with  I 


and  bottom.  Il  is  held  to  the  shipper  shaft  pinions  1* 
yoke  or  saddle  attached  to  a  cast  Steel  slide  plate  on  r^ 
of  the  dipper  handle,  and  has  at  its  oilier  end  a  slci 
casting   to    which    the   dipper   or    bucket    is   attached    by 

pili.    The  rack  i>  oi  manganese  steel,  Becured  to  the  Iowa 

face  of   the   handle   by    through   bolls. 

The  dipper  has  the   front    and    fnuil    corners    formed   o 

,i    ingle  manganese-steel  casting,  joined  to  ihe  cast-siei 

back  plate  li\   sleel  side  plate-,  which  are  reinforced  at   |o| 

and  boti On  the  back-plate  are  formed  jaws  to  whirl 

the  dipper  handle,  pitch  braces  and  door  hinges  arc  cnul 
■  '•  bj    pin  .     The  dipper  is   fitted   with  teeth  whii  It 

ma\     he    of    II L'ano-e    sleel    or   of    forged    steel    Willi    tool 

tee!    | I    .    a      nia\     be    reipiireil.      The    hail    I  aiiie      |  In 

teel       lieaxe     block.     With     sleel     sheave     Inning    a     pin     ol 

diameter  "Inch  run    in  bronze  bushings  and  has  a 

hi, i  ii  at  iic  de\  ice. 


. 
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he  steel  hoisting  rope  is  triple-hitched  to  the  dipper, 
i<r  over  double  sheaves  at  the  head  of  the  boom  and 
gh  the  boom  to  the  drum.  The  boom-hoist  rope 
iea  through  a  block  at  the  head  of  the  boom  and  over 
leave  on  the  A-frame,  thence  direct  to  the  drum.  The 
ineman  is  stationed  at  the  front  end  of  the  revolving 
ue,  and  to  the  left  of  the  boom  so  that  he  is  in  close 
\-  of  the  work.  Here  are  grouped  the  six  operating  lev- 
which  control  the  following  functions:  the  hoisting 
ittle,  the  main  drum  friction,  the  boom  hoist  and  pro- 
itch,  the  hoist  reverse,  the  cylinder  cocks,  and 
check  or  brake  band,  this  last  being  a  treadle  or  foot 
•r.    The  craneman  is  stationed  at  the  right-hand  front 

rj  the  revolving  frame. 
The  accompanying  table  gives  some  of  the  main  partic- 
rs  of  these  large  steam  shovels. 


ket         Syd. 

gth  of   boom    ?0  ft. 

ght  of  dump  above  rail    fio  ft. 

illlus  of  cut  at   40   ft.   elev t03  tt. 

tdius  of  cut  at  grade    59%  ft. 

!  hch  fi  ■■in   pivot   to   center   of  dump    95  ft. 

ot   to    rear  end   of   upper  frame    36  ft.    6  in. 

]  ight  from  rail  to  top  of  A-frame    .  .    47  ft.   6  in. 

|e  of  revolving  frame    ". 21x50  ft. 

.    of  lower  frame    30x30  ft. 

ter-tank  capacity   3200  gal. 

rking    weight    270  tons 

Hast    for    upper    frame 15  to  20  tons 

istins   cable 1  Vi  jn- 

om   hoist    cable    1-in. 

llngth   of  dipper   handle    4s  ft. 

of  hoisting  drum    38  in. 

meter  of  boom-hoist  drum    16  in. 


irowasnoifiiS    iros°  !Lyim|gg,aEag  iR©gs.<sl§ 
una  dies"  ttlhe  Hew  How  a  §&av&© 
IHIiglhiwr®.^  Law 

cribed  in  our  issue  of  July  17,  1913,  in  an  ar- 
cle  by  Prof.  A.  Marston,  Chairman  of  the  Iowa  State 
ighway  Commission,  the  new  state  highway  law,  passed. 
i  1913,  provides  that  the  commission  shall  have  super- 
-inn  of  all  road  officers  and  all  road  work  in  the  state. 
he  new  law  is  radically  different  from  the  old  laws  and 
Bfl  come  to  be  considered  a  model  for  state  highway  or- 
;ui iz.it ion  in  oilier  states.  Although  there  were  between 
000  and  9000  mad  officers,  state,  county  and  town,  in 
am  .it  the  time  the  law  went  into  effect,  far  less  diffi- 
ulty  has  been  met  with  in  perfecting  the  organization 
ban  was  anticipated. 

One  of  the  difficulties  to  be  solved  was  to  organize  the 

ownahip  road  work  to  get  the  most  efficient  results  pos- 

m  widely  scattered  and  much  neglected  localities — 

liram  h  of  road  work  thai  in  most  states  still  comes  out- 

ide  the  pale  of  engineering  supervision.     Engineering 

upervision  of  maintenance  of  common  dirt   roads,  as  has 

teen   noted   in   these  columns  before,  consists  largely  in 

elective    and    judicious    use    of    the    common    road 

Irag.    This  is  now  provided  for  in  Iowa  by  stale  law,  an 

ibstracl  of  the  provisions  of  which  follows:* 

Tommhlp   Trualrm      It    is    made    the    duty    of    the    township 

<   In  select    what    air    known   as   tin    draggable    roads   of 

•  the  township   and    to   select    one    man    as   superintendent    of   the 

iad  system  at   the  annual   February  meeting,  or  aa 

*""h  thereafter  as   possible,      Upon   the   roads  selected   as   drai 

li>     the    trustees    Is    spent     for    dragging,    nut     less    than 

'I' mill  drag   tax   authorized  by   law.      X"  part   of  tbis  drag 

fiiri.t   Is  spenl    fur  equipment   01    fur  pa>    of  tin    township   road 
ndent. 

Tin-  trustees   huve  alt   bills,    for  work   elm n    the   township 

certified   to  by  the   township   road  superintendent    before 
mi  hi       Thi     trustees   llx    the    term    of   en mi  nt, 


compensation  and  bond  of  the  superintendent  and  require 
an  annual  report  of  work  done  and  moneys  spent  by  him.  The 
purpose  of  this  report  is  to  make  the  work  done  a  matter  of 
record  and  to  insure  that  the  work  will  be  done  in  such  a 
manner  that  a  good  report  can  be  made  of  the  work  done. 

Township  Superintendent — The  township  superintendent 
has  charge  of  all  the  dragging  and  repair  work  on  the  town- 
ship road  system.  He  makes  sure  that  the  approaches  to  all 
bridges  and  culverts  on  the  township  roads  are  kept  in  shape 
and  all  trash  and  weeds  kept  from  choking  the  mouths  of  cul- 
verts and  bridges.  He  makes  contracts  for  dragging  and  sees 
that   dragging   is   properly  and   promptly   done. 

Road  draggers  are  paid,  from  the  dragging  fund,  a  reason- 
able price  for   the   work. 

The  superintendent  of  the  township  roads  has  charge  of 
the  work  of  the  poll  tax  of  the  township  by  directing  the 
work   done   in    paying  the   tax. 

He  certifies  to  the  correctness  of  all  bills  for  dragging, 
maintenance  and  repairs.  These  bills  are  itemized  as  to  time, 
place  and  amount  of  work  done.  Without  this  certification 
the  township  clerk  cannot  draw  warrants  without  becoming 
liable  on  his  bond  for  the  amounts  so  illegally  drawn. 

The  superintendent's  compensation  comes  out  of  tin-  town- 
ship road  funds,  which  is  kept  separate  from  the  drag  funds. 
All  drags  and  other  equipment  are  also  paid  for  from  the  road 
funds  and  not  from   the  drag  fund. 

The  superintendent  makes  a  full  and  complete  report  an- 
nually of  the  work  done  by  and  under  him  showing  itemized 
cost,  location,  time  and  by  whom  done.  This  report  is  made 
to  the  township  trustees. 

Highway  Engineer — The  county  is  required  to  furnish  a 
civil  engineer  free  to  the  townships  for  permanent  grading 
work.  Before  beginning-  any  work  upon  the  township  road 
system,  other  than  that  described  as  repair  work,  the  trustees 
must  make  application  to  the  board  of  supervisors,  who  are 
required  to  furnish  them  with  an  engineer,  to  be  paid  out  of 
the  county  fund,  who  shall  survey  and  lay  off  such  roads  ac- 
cording to   the  plans   and   specifications. 

The  foregoing  provides  for  the  supervision  of  drag- 
work,  which  is  best  done  by  written  contract,  the  agree- 
ment being  worded  as  follows: 

COPT  OP  DRAGGING  CONTRACT  FOR  COUNTY  HIGHWAYS 
IN    HENRY    COUNTY 

I  hereby  agree  to  drag  the  following  highway  whenever 
necessary,  or  when  directed  so  to  do  by  the  Supervisors  for 
the  period  of  one  year  commencing  January  1st,  1914,  for  the 
consideration  of  35  cents  per  mile,  traveled,  commencing  at 
and  end- 
ing  at 

being miles  in  all. 

I  further  agree  to  ride  said  drag,  to  remove  all  loose  stone 
or  sticks  from  the  traveled  portion  of  the  highway  and  carry 
a  shovel  and  make  any  small  repairs  at  culverts  and  bridges, 
to  remove  any  bumps  or  accumulations  from  said  highway; 
also  to  remove  any  grass,  weeds,  or  other  accumulations  from 
culverts  and  bridges  so  as  to  give  water  a  free  passage 
through  same. 

I  further  agree  that  if  I  neglect  said  load  at  any  time  when 
the  same  needs  dragging  or  refuse  to  drag  it  when  called  upon 
to  do  so,  that  I  will  forfeit  the  sum  of  50c.  per  mile  of  said 
highway   neglected. 

The  Board  of  Supervisors  reserve  the  right  to  cancel  this 
contract  at  any  time. 


Contractor. 


the    s.i  \  I.  ■      Mull.  1 1. 
Commission.    Pebruai  \ ,    mil 


llluln 


Electricity  for  Ural,  and  for  all  other  services  involving 
the  use  of  energy,  will  be  used  in  a  new  high  school  build- 
ing at  Rupert,  Idaho,  in  the  center  of  the  Minidoka  Irriga- 
tion Project.  For  the  general  heating  apparatus,  tin-  com- 
mon arrangement  of  hot-air  pipes,  etc.,  has  been  adhered  to 
but  the  licit  is  furnished  by  a  batter]  of  electrical  units, 
similar  to  thus,,  used  in  large  ovens.  Twenty  18-kW,  units 
are  to  be  Installed  in  pairs,  each  pair  having  a  separate  con- 
trol from  a  .switchboard  in  the  principal  office,  Current 
comes   from    the    Projecl    power   house,    11    miles   away,    and    the 

estimated   cost    of   operation    is   placed   at    $1760   a   year   com- 
pared   with   coal   supply   at    $1000   plus   a    fireman   at    ?7.".   per 

month.     The  Bret   cist   of  tin-  electric  Bystem    irai    •  9 

than  11 Ilier.  Tli ipment  was  planned  by  local  electri- 
cians, with  the  assistance  of  the  government  eni  Ineers  on 
the  Project.  In  addition  to  the  heating,  a  10-hp.  motor  drives 
a  ventilating  fan  and  supplies  power  tor  the  manual  train- 
ing department,  A.n  electric  hoi  water  heater  supplies  the 
department  the  shower  baths,  lavatories, 
etc.  In  tin-  domestic  science  laboratory  are  individual  elec 
trie  stoves,  an  electric  ranee,  and  various  appliances.  The 
electric  lighting  Includes  a  Bmall  theater  equipment  for  the 
Bchc  I  auditorium,  the  building  also  serving  as  a  social 
center. 
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The  Boston  &  Maine  R.R.  lias  been  doing  work  for 
some  two  years  on  its  line  near  Brattleboro,  Vt.,  which 
will,  when  completed,  materially  change  the  arrange- 
ments in  this  Ideality  and  re]. resent  the  investment  of 
$3,000,000  or  more.  The  work  is  besl  examined  under 
three  heads:  (1)  The  Hinsdale  cutoff;  (2)  the  Brattle- 
boro station  and  approaches,  and  (3)  the  cheeking  of 
slides  at  East  Putney,  Vt.,  the  last  being  a  project  of 
minor  size  though  of  considerable  interest. 

Tut:  Hinsdale  Cutoff — For  many  years  the  Boston 
&  Maine  trains  proceeding  north  from  Springfield,  Mass., 
ha  c  had   to   run  over  Centra)    Vermont    l'v.   track     be- 


grade  is  0.5%.     The  line  up  to  the  Connccticui  cro 
is  a  succession  of  short  cuts  and  (ills,  totaling  as  folic Ifc 
Earth  cut,   1,360,000  eu.yd.;  ledge,   130,000  r:u.yd.;| 
1,092,000  cu.yd.     The  excess  ml    was    used   on  the 
preaches    into   Brattleboro    on    the    Vermont    side  ,, 
liver. 

The  only  difficult  piece  of  work  on  the  cutoff  wa  i 
Fort  Hill   on   the   New   Hampshire  side,  where  a  cu  j 
some   85  ft.   maximum   had   to   be  made.     The   mati  | 
proved   to  be  a   saturated  clay  mixture  which  slid  eai] 
and  afforded  poor  support  for  the  track  shovels  and  n 
It  was  necessary  to  broaden  the  excavation  in  a  serie 
short  steps  and  to  attack  the  bill  from  the  outside  sl>L 
Also  excavation  was  made  by  crane  and  clam-sheii  buiBj 
to  4  ft.  below  grade  ;1nd    filled   with  cinders  and  gn, 
Since    the    material    has    had    opportunity    to    drain    il 
there    has    been    no   difficulty    with    slides. 


W*^ ^vrx^^ 

Profile      along      Cen+er       Line      of      Location 
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Arrangement     of      Stringers      on     Span     No.  Z 

Fig.  i.   Connecticut  River  Crossing  of  the  Bostom 
&  Maim:  R.R,  m..\i:  Be  S.TTLEBOEO,  Vt. 

iwecn  South  Vernon.  Vt.,  and  Brattleboro  (a  distance  o 
I]  miles),  and  again  between  Windsor,  Vt.,  and  Whil 
River  Junction  (  1  I  miles).     It  has  long  been  the  aim  o 

i    Bosl S   Maim    R.R.  to  make  its  own  line  continuou 

so  far  as  local  topography  would   permil  and  in  a 


Clearance  -for  Truss  Spans.Tangent  Track 
For  cun-ature  add IxD  inches  on  each  side, 
(D= degree  of  curve) 
■   For  elevation.  3  inches  for  each  inch  of 
track  elevation. 

for  middle  ordinate  of  span  chord  Tie  No.  I  shown  by  dotted  line 

7-0  clearance  from  center  line  of  track  to     T,t>Nn?      •■       »     full   line 
face  of  skid  girder  on  tangent.  nemt  run   line 

Increase  as  above  on  curves.  p-     ,  ■  l?-6".    , 

s'  >,  R-5t?'->[-      ___jy    r?s  T 


t 


I?  v. 


i5' 


irr-vi^-i 


le  Framing  for  6irders 
TieNo.l<d"ilirxli''-e"long  , 
Tie  Nai- cut 'from  d'yvf tie. 
llL6"lcng,usedon4°curve. 
Ties  on  transition  curves 
'bet.tieNo.l&tieNoZ 
^  .ails  of  ties  on  truss 
spans  simi/arSfringens 
spaced '6'6"C.toC.  on 
truss  spans. 

7l6"CtoC. 


For  all  this  work  the  contractors,   Holbrook,  Cabot 

ith  this  policy  a  double-track  cutoff  was  planned  to  Rollins   Corporation,   came    in    from    the   south   on   '- 

i , ,, I  the  Central   Vermoiii   section  between  South  curves  and  5 %  grades  with  standard-gage  equipment, 

.,,,,1   Brattleboro.  provide  outlets  for  the  excess  of  cui  over  fill,  the  I 

Opportunity  wa     taken  of  the  generally  rial   lands  on  was  crossed   on   trestle  just    above   the   site  of   the  ) 

the    \c:    Hampshire   side  of  the  Connecticul    River  be-      bridge.     A    few   difficulties    were  enc tered   with   t 

tween  these  two  places.     Also  the  Boston  &  Maine  has  a  trestle  in  spring  high  water,  but  the  ice  dams  were  brcl 

line,  called   the   Ashuelol    branch,   running   fr South  up  before  the  work  was  lost.     Work  was  started   An 

Vernon,  Vt.,  to  Keene,   V  II..  cro    ing  the  Ci  nnecticul  1912,  and  the  line  was  opened  for  traffic  June  33,  1911 

ju.|  above  the  former  place.    Tins  branch,  therefore,  was  The  new  bridge  over  the  Connecticul   has  two  250 

,,_,.,!  .                             ol   ill     new  cutoff.     The  Ashuelol  two-track    truss    spans,    four    80-ft.    single-track    gir 

.  .  ,.  .i  .     .1         t.     ...    <....il.    \  ...  r. I.     I       I    v-H       i'i      .  ,;.•■!.  .,■    c , 


branch  was  left,  aftei  going  three  mile    from  South  \ 

,,,„,,  .  I  on,  and  thi   new  line  is  pushed  north 

\l,oui  a  mile  below   Brattleboro  the  line 

ba<  I.  into  Vermonl  over  an  infc  n  idgi 

The  •  ii t •  .il  lia-  a  I'.  I     or  1<       one  3°  and 

\    thi   Connecticul  Ri  ei  cro    ing   v\u  re  the  line 

i    threi    I     an. I  one  "     i 

letween      Ma  umum 


pans   for  each   track,  and  i 82%  ft.  girder  spa 

shown  in  the  accompanying  figure.     The  easl   abutn 
is  iii  ledge.     Pier  I  was  Imili  with  a  coffer  dam  on  lei 

Piers    '-'    and    3    were    buill     with    open    caissons    sunk 
gravel  and  resting  on  piles.     Tier-   I.  15  and  6  wen 
wiih  coffer  dam     in   gravel.     The  we  i   nhutmcnl    waj 

coffci  di 'i  gra> el  and  on  pill 

The  Inn'  entei     I  he  bi  idge  on  a   I     curve  w Inch  is  o| 


April  2,  1914 
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,1  past  the  middle  of  the  first  truss  span.  The  sec- 
id  truss  is  on  transition  curve  and  tangent.  The  reverse 
ansition  begins  about  the  middle  of  the  fourth  girder 
inn  and  is  carried  past  the  middle  of  the  sixth  span 
here  the  4°  curve  is  taken. 

Four  and  six  feet  above  the  ties  are  two  skid  girders 
.lilt  into  the  truss.    The  tie  framing  is  unusual,  as  seen 


Profile 

Fig.  ?.   Layout  of  Xew  Brattleboro  Station"  and 
Bridge  St.  Crossing 

n  the  accompanying  figure.    The  steelwork  was  built  and 
1  by  the  American  Bridge  Co.    The  erection  was  on 
■■  urk. 
river  bank  from  this  bridge  north  into  Brattleboro 
-  narrow  and  flanked  by  a  high  bluff.    Therefore,  right- 
if-way  for  the  track  approaches  from  the  bridge  into  the 
were  secured  from   the   Central    Vermont   Ry.     In 
mge,  rights  were  given  the  latter  road  from  Brattle- 
north  a  mile  to  the  junction  with  the  Central  Ver- 
mont branch  to  .South  Londonderry   (recently  converted 
narrow  to  standard  gage).     As  the  Bo-ton  &  Maine 
here  is  double  tracked  (the  Hinsdale  line  is  built  for  two 
tracks,  but  only  one  is  laid  at  present),  it  was  necessary 
to  (ill  in  the  river  bank  above  and  below  the  town,  part 
of  the  material   coming  from   the  excess  of  cut   on  the 
Einsdale  line  as  already  noted.     Much  of  this  fill  along 
iver   bank   has   been    riprapped,   as   the   Connecticut 
Bivi  i  here  i-  virtually  a  long  lake  on  account  of  the  back 
of  a   recent   hydro-electric  development  just  below. 
Brattleboro  Station— At  the  instigation  of  the  Ver- 
mont  Public  Service  Commission,  improvemenl  of  station 
facilities   and   elimination    of   the    bad    grade-crossing    at 
Brattleboro    are   being   carried    out    with    the   other   work 
in  this  vicinity.     Bridge  Si.  (as  shown  in  the  accompany- 
ing figure)    is  to  be  carried  over  the  railroad  yards  on  a 
viaduct  and  the  new  station   is  to  be  built  on  the  viaduct 
level  with  stans  descending  to  the  nam  platforms  below. 
Tin-   work    involves    raising    the    present    highway   bridge 
the  Connecticut   and  resting  it  on  a  grade  in  place 
present  level  position.     An  incline  will  be  necessary 
the  water  front  down  to  the  Boston  X-  Maine  freight 
house   which    will    replace   the   existing    Union    passi 

'  The  Central  Vermont  freight  bouse  will  be 
ucst  of  the  mam  line  tracks. 

eature  of  the  rearrangement  is  the  abandonment  of 
lb.  old  Vernon  St.  which  descended  to  the  trails  as 
shown,  and  cutting  a  new  alignment  for  it  out  of  a  ledge 


some  5(i  ft.  high,  the  old  face  being  taken  away  for  some 
75  ft.  maximum  depth.  This  has  invoked  108,000  crj 
yd.  of  earth  excavation  and  6400  cu.yd.  ledge.  The  . 
location  of  Vernon  St.,  the  construction  of  retaining- 
walls,  and  the  fill  for  the  Central  Vermont  freight  yard 
are  now  practically  completed.  The  matter  of  grade  cross 
ing  separation  is  still  waiting  for  final  agreement  with 
the  town  and  consequent  order  of  the  Public  Service 
Commission  covering  final  details  of  plans  and  +i,e  actual 
construction. 

East  Putney  Slides— A  couple  of  miles  above  Brat- 
tleboro, at  East  Putney,  Vt.,  where  the  .  id  road  fol- 
lowed the  river  bank  on  a  3°  curve,  trouble  was  en- 
countered by  the  old  bank  sliding.  The  bank  had  si 
to  the  river  at  less  than  iy2  on  1  and  had  oeen  stable 
until  the  Hinsdale  hydro-electric  development  was  com- 
pleted below.  It  is  probable  that  the  bank  became  more 
saturated  at  the  new  backwater  level  (1:5  ft.  above  low 
water)  for  when  this  was  suddenly  drawn  down  in  re- 
leasing flood  flow,  the  bank  slid  away  from  under  the 
t  rack. 

In  repairing  the  line  the  bank  was  filled  out  into  th  - 
river  more  and  the  curvature  reduced  a  little.  In  filling, 
rock  was  dumped  in  against  the  bottom  toe,  as  shown  in 
the  accompanying  sketch,  to  backwater  level.  Above  this 
\*-30'-~>\      EU60    _ 

/T 

^-       »■ 

'^■/riprap 

Back  Water  El.  135 


Fig.  3.   Repair  of  East  Pu 


-ides,  P..  &  M.  R.R. 


was  a  dirt  fill  bringing  the  bank  out  30  ft.  The  back  fill 
was  protected  by  riprap  stone  from  the  new  station  exca- 
vation in  Brattlebore. 

All  this  work  above  noted  has  been  done  under  A.  B. 
Corthell  as  Chief  Engineer  of  the  Boston  &  Maine  R.R., 
F.  <'.  Shepherd  as  Engineer  of  Construction,  and  II.  L. 
Farwell  as  Resident  Engineer.  The  Einsdale  cutoff 
project  was  initiated,  however,  by  .1.  I'.  Snow,  then  Chief 
Engineer  of  the  Boston  &  Maine. 
:■: 

The  Manchester  ship  ('mini,  which  has  now  been  operating 
for  20  years,  carried  last  year  "..780,000  tons  of  toll-paying 
freight.  Th.-  canal  has  fully  mel  the  expectations  of  its  pro- 
moters in  that  it  has  made  Manchester  an  Important  sea  port, 
th.-  fourth  in  volume  of  traffic  in  Great  Britain.  Financially, 
however,  thi  enterprise  has  been  a  complete  failure.  Lasl 
year    was    Brs(    sin,-.,    the    .anal    was    opened    that    tln-r, ■    has 

been  any  balance   left  after  paying   operating   expenses,  rent- 
als and  interest  on  bonds.  Out  of  this  margin,  which  amount., i 
io   HBO, 000,   the  directors   allotted    •  10 
"f  :'i'.    on  the  stock  held  bj   the  citj   of  Manchester.     Further 

than    tliis.    ac I   n       to    th<     I  oi  doi     "Engineer,"    there    is    no 

likelihood   of  any   dividends   for   th.-   ordinarj    stockhold. 
the   near  future,  even  should   there  b<    further  lai  ■•■  Increases 
..f    traffic,    tor    th.-    capacity    of   the    canal's    terminals    Is    now 
tax. -a    to   its    limit    and    further   cap  It;  provided    to 

build   additional   docks   and    warehouses. 

( if  th.-  ocean  sine  canals  of  th.-  world  tin  Suez  final  is 
in,    onlj   one,  so  far  as  we  now  recall,  which  has  ever  • 

i   profit   io  those  win.  invest. -a  money  in  its  construction 

However,  with  the  exception  of  the  Manchester  and  tie  Sues 
canals,  practically  all  the  other  ship  canals  ,.i   the  world  have 

i n   undertaken   as  a   governmental   or   municipal   enterprise, 

ana  .lii.rt  profit  from  the  earnings  has  been  a  secondary  con- 
sideration 


728 


ENGIXEERING     NEWS 


Vol.  71,  No.  II 


IR.eetDiniSfts'^ac&BOffii     off    (C&naadliiana 

PsicalSc    IBiradlgl©    ©■^©sr'    ftlh© 

StL  ILawrCEac©  Bear  L©° 

©Ihaffii© 

The  renewal  and  double-tracking  of  the  Canadian  Pa- 
cific Ry.  bridge  over  the  St.  Lawrence  River  near  La- 
cbine  Rapids,  about  ?  mi.  above  Montreal,  was  finished  a 
few  months  ago.*  The  old  single-track  bridge  was  re- 
placed by  two  parallel  single-track  bridges  designed  for 
very  much  heavier  loading.  In  place  of  the  interesting 
four-span  continuous  structure  which  formed  the  chan- 
nel crossing  of  the  old  bridge,  simple  spans  are  used  in 
the  new  bridge.  To  put  these  in  place  without  using 
falsework,  the  end-launching  method  was  employed,  each 
channel  span  being  built  on  the  deck  of  the  flanking  span, 
with  forward  end  overhanging,  and  then  shoved  forward 


connected  to  the  adjacent  270-ft.  spans  with  curved  coi 
necting  chord-pieces,  making  the  four  spans  eontinuou 
The  loading  for  which  the  bridge  was  designed  (approx 
mately  E35  engines  and  2500-lb.  train)  is  only  aboi 
half  that  of  present-day  bridge  design. 

By  1910,  the  load  limitations  of  the  old  bridge  and  tl 
need  for  double  track  called  for  renewal.  Designs  h 
the  new  structures  were  made  by  the  railway  company 
engineer.  The  Foundation  Co.,  Ltd.,  did  the  substructui 
extension,  and  the  Dominion  Bridge  Co.  built  and  erecte 
the  new  steelwork  and  removed  the  old. 

One  of  the  two  new  bridges  coincides  with  the  old  orJ 
in  alignment,  while  the  other  is  27  ft.  (c.  to  c.)  dowi 
stream  at  the  channel  spans,  and  16  ft.  4  in.  at  the  nort 
abutment,  the  tracks  being  drawn  together  in  the  noftl 
erly  half  to  save  expense  in  the  piers.  This  new  down 
stream  bridge  is  so  close  to  the  old  one  that  its  piers  ar 


Fig.  2.   New  Double  Bridge,  just  Completed 

(Both    views    taken    looking    downstream    from    Caughnawaga  or   right    bank.) 

Old  and  New  Canadian  Pacific  Ry.  Bridge  over  the  St.  Lawrence  River  near  Lachine 


with  the  use  of  a  scow  under  the  forward  end  and  a 
ig-truck  under  the  rear  end. 
The  other  spans  were  built  on   light    temporary  trusses, 

which  could  be  set  in  place  bodily  without  use  of  false- 
work. In  the  case  of  the  longer  of  these  Bpans,  too  long 
foi  the  temporary  trusses,  a  single  falsework  bent  or 
lower  was  built  at  tnidspan,  carrying  the  outer  cuds  of 
two  -pan.-  of  temporal  \    tm     • 

Ai  no  line-  during  the  reconstruction  was  traffic  carrii  I 

i  work. 

The  old  bridge   |  Fig.   I  )   was  built    i 

I      .      I     Shaler  Smith  di   igned  the  Buperst rucl ore.  and 

the   Dominion    Bridge  <  o.   buili   and   erei  ted   it.     R.   '■. 

i         vo  i  banm  [    pan     ea  h 

i    made  through  spane  wit  b  clearam  e  of 

Lvigal Ul  othei     pan 

long      The  channel 

...    I.       I  ■      i: 

He  i 

I'll  TIllH 

. .  ■  \v 


mere  extensions  of  the  old  piers.  Four  new  piers  were 
built  for  both  bridges,  however,  dividing  four  of  the  old 
spans  (240  ft.)  into  eight  (120  ft.),  as  ice  movement  it: 
this  part  of  the  river  hn-  been  found  to  be  so  light  that 
the  larger  openings  tire  not  required,  and  the  shorter 
spans  give  a  cheaper  bridge. 

The  pier  work,  both  extending  the  old  piers  and  build- 
ing the  four  new  ones,  was  done  with  open  coffers,  except 
for  the  five  pier.-  in  deepest  water,  where  pneumatic  cais- 
sons were  used.  Wing  dams  upstream  of  the  piers  stilled 
the  water  at  the  work.  One  of  the  channel  piers  (  No.  13) 
li.i  its  extension  sunk  <  ft.  lower  than  the  old  pier,  as  the 
shale  found  al  the  old  fooling  wa>  not  considered  proof 
again  I  ettlemeni.  Above  water  line  the  new  masonry 
of  eai  h  pier  i-  bonded  to  the  old.  and  tor  avoidance  el 
cracking  ;ii  tlii  bond  lull  :i  iiram  e  againsl  sell  lemi  el 
of  the  lew  in. i  mil  \  « as  requisite. 

'rii,>  n.  u   bridge  ha    the  following  spans,  beginning  .it 

the  ih  end  : 

mii    a.  ,  i,   plan    girder*. 
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j 120-ft.  deck    Warren    trusses    (these    were    four    240-ft. 

pans  in  the  old  bridge). 

4 240-ft.  deck   Warren  trusses. 

1 270-ft.  deck  Warren  truss. 

2 408-ft.  through   Pratt   curved-chord   subpaneled   trusses. 

1 270-ft.  deck  Warren  truss. 

I 120-ft.  deck   Warren   truss. 

Tlie  270-ft.  spans  were  designed  not  only  for  the  rail- 
ray  load,  but  also  for  the  loads  from  the  408-ft.  spans 
j  be  erected  on  them,  especially  the  reaction  of  the  rear- 
mi  track  or  buggy  traveling  across  the  span  during  the 
lunching.  All  spans  are  rigid  in  makeup  and  detailing; 
II  connections  are  riveted. 

Tiie  superstructure  work,  both  in  design  and  in  erec- 
ion,  was  controlled  by  the  vital  necessity  for  maintain- 
og  traffic  uninterrupted.  This,  in  fact,  led  to  the  use 
pf  two  single-track  instead  of  one  double-track  bridge ; 
tie  new  downstream  bridge  could  be  erected  and  put  into 
ervice,  and  then  the  old  one  taken  down  and  the  second 
iew  bridge  built  in  its  place. 

This  arrangement  was  modified,  in  actual  application, 
0  the  extent  of  erecting  a  short  length  of  the  first  new 
.  then  connecting  its  outer  end  to  the  old  bridge  by 
crossover — which  was  possible  because  the  spans  are  of 
lie  deck  type — then  renewing  the  corresponding  part  of 
he  old  bridge  while  operating  trains  over  the  combination 
icw-and-old  structure  by  way  of  the  crossover;  and  re- 
ng  this  sequence.     In  this  way  the  several  items  of 
instruction  work  progressed  across  the  river  regu- 
larly, and  steel  erection  did  not  have  to  wait  so  long  on 
Ihe  substructure  work. 

Erecting  the  Deck  Spans 

Erection  began  Mar.  15,  1911,  at  the  north  end.  In 
two  months  the  three  80-ft.  and  eight  120-ft.  spans  of  the 
lirst  new  bridge  were  completed.     The  plate-girder  spans 

set  in  place  assembled.  The  120-ft.  truss  spans 
were  erected  on  a  light  temporary  span  of  the  same  length 
which  was  set  without  use  of  falsework.  On  May  28, 
1911,  the  last  two  of  the  new  spans  were  slid  over  into 
line  of  the  old  bridge,  the  corresponding  2-10-ft.  old  span 
being  ai  the  same  time  shoved  upstream  onto  a  pair  of 
timber  supports  built    for  the  purpose.     This  was  done 

n  trains,  though  with  some  delay.  With  the  two  new 
spans  in  the  old  bridge,  the  corresponding  second  pair  of 
-pans  was  erected  and  thus  the  downstream  (first)  bridge 
■gain  completed  for  1  1  -pans.  On  the  length  of  the  10th 
and  lltli  spans  a  crossover  was  now  built  (on  long  ties 
connecting  the  two  decks),  and  then  the  traffic  was  oper- 
ated over  9  spans  of  the  new  bridge  and  the  crossover,  and 
thence  south  over  the  old  bridge  (9  spans).     This  diver- 

i  traffic  was  accomplished  on  duly  (>.  1911. 
The  old  spans  luck  of  the  crossover,  being  now  idle, 
areri  taken  down  and  the  new  spans  built.  At  the  same 
time,  the  12th  to  15th  spans  of  the  downstream  (first) 
bridge  were  erected.  Tins  latter  work,  240-ft.  -pans,  em- 
ployed the  same  120-ft.  temporary  supporting  spans  as 
previously  used,  but  two  such  -pans  were  used,  anil  a  tim- 
ber bent   erected    ai    inidspan   to  support    their  adjoining 

On    Nov.    12,    191 1,   the   four   2  K)-ft.   spans   bi  in 
Bnished,  the  forward  end  of  the  forward  span  was  slewed 

Over  into  line  of  the  old  bridge,  I  simulta lusly  the 

old  spun  slewed  over  out  of  the  way  mi  falsework.  This 
Miifl  being  made,  trains  were  run  over  downstream 
bridge  for  II  spans,  thence  over  the  slewed  span  l"  the 
"Id  bridge.  The  crossover  in  the  10th  and  I  lib  span- 
Could  be  removed,  and  the  12th  to  I  lib  -pans  of  the  sei 


ond  new  bridge  could  be  erected ;  this  work  was  done  dur- 
ing the  winter  1911-1912.  On  Mar.  31,  1912,  the  slewed 
loth  span  was  shifted  over  wholly  into  the  line  of  the  old 
bridge,  and  traffic  was  again  moved  wholly  over  the  old 
alignment. 

Erection  work  on  the  first  new  bridge  being  resumed, 
the  second  span  15  (in  place  of  the  slewed  and  shifted 
one)  was  built,  and  work  continued  right  ahead  on  the 
270-ft.  16th  span,  flanking  the  channel  crossing.  For  the 
270-ft.  span,  the  two  120-ft.  temporary  spans  were  again 
used,  and  the  deficiency  of  length  made  up  by  30  ft. 
of  falsework  at  midspari,  a  30-ft.  trestle  tower  being  built 
to  support  the  temporary  spans.  The  span  was  completed 
July  13,  1912.  At  the  same  time,  in  preparation  for 
erection  of  the  408-ft.  channel  spans,  work  was  started 
at  the  south  abutment  in  spring  of  1912.  The  80-ft. 
girder  and  270-ft.  truss  span  here  were  completed  on 
June  18,  a  month  ahead  of  the  north  flanking  span. 

Erecting  and  Launching  the  Channel  Spans 

The  two  408-ft.  spans,  as  already  mentioned,  were 
erected  on  top  of  the  270-ft.  flanking  spans.    Three  panels 


Fig.  3.    New  408-Ft.  Span  Partly  Erected  on  Deck 

of  270-Ft.  Span;  Downstream  New  Bridge,  Old 

Bridge  in  Rear 

(about  130  ft.)  overhung  on  the  channel  side;  these  were 
eantilevered  out  from  the  main  portion  without  difficulty. 
Both  spans  (Kill  and  18th)  were  completed  in  suniniei 
and  fall  of  1912.  and  by  November  were  ready  for  launch- 
ing. 

These  spans  are  of  the  subpaneled  Pratt  type,  with 
top  chords  curved  approximately  to  parabolic  shape.  The 
makeup  and  detailing  are  rigid  throughout,  as  in  fa;  i 
necessary     for    the    partial     cantilever    erection    and    the 

launching. 
Lai  m  mim;  Appliances — Skidways  consisting  of  two 

sets  of  four  100-lb.  rails  were  laid  on  the  deck  of  the  870- 
it.  -pan  under  the  channel  span:  the  top  face  of  the  rails 
was  well  greased.  Thia  track  supported  a  sliding  truck 
or  buggy  carrying  (be  rear  end  of  the  108-ft.  span,  resting 
on  tbe  track  l>\  means  of  cast  steel  -knls  or  slippers.  Tin 
buggy  consisted  of  a  special  strut  framework  giving  a 
three-point  bearing  on  tbe  track. 

To  carrj   tbe  forward  end  of  the  span,  a  pair  of  .-cows 
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(  hannel  Span  oj 


Downstream  Bridge 


was  placed  under  the  overhang;  trestle  framing  erected 
on  tlu  -  scows  carried  the  truss  at  the  fourth  and  fifth 
-.1  panel  points.  Tin-  double  scow  was  37x180  ft.,  with  a 
dis]  lacement  empty  of  700,000  lb.  The  span  to  be  moved 
weighed  1300  tons  at  time  of  launching.  Its  reaction  mi 
the  scow  amounted  to  1,855,000  lb.,  and  falsework  and 
accessories  made  up  130,000  lb.  more,  the  total  loaded  dis- 
placement being  thus  nearly  3,000,000  lb.,  which  gave  a 
draught  of  84  in.  loaded.  Equalization  of  load  mi  the  two 
-  was  made  by  lour  ICO-ft  plate-girders  on  which  the 
trestle  support  was  built. 

The  scows  were  held  by  cable  to  a  pilot  scow  a  short  dis- 
tance upstream,  which  in  turn  was  anchored  to  a  deadman 
in. I  some  concrete  Mocks  sunk  upstream.  A  dynamome- 
ter in  the  cable  at  the  main  scow  enabled  the  pull  to  be 
read.  This  was  an  important  matter  as  the  current  in  the 
river  varied  from  five  to  eight  miles  per  hour. 

The  actual  moving  was  accomplished  by  a  Lidgerwood 
unloader  engine  placed  at  the  rear  of  the  span  to  be 
mo\eil,  its  cables  running  thence  to  near  the  forward  end 
of  the  270-ft.  -pan  and  thence  hack  to  the  moving  span. 


I'ic. 


Tim    I'i    i  ii  i  n  <  ii  \  \  mi.  Spans 


I  II  I      \  I  u 


ii  ted  by  jacks  and  the  further  movemenl 
controlled  wholly  bv  the  win  Che  i  ibli     be 

tween  mam  and  piloi  shortened  as  the  span 

moved  aero  in  the  i  rw 

The   -onihei-h  il  b  ■!    ii'  I 

launched  on  Nov.  I.  1012.    Three  hours  were  required  to 

bid  of  lie    " '  1 1  '■■    I   hr 
;   ,  ounied 

for  Ic  I  Mine 

1     ■  ■<        ■ n    i"  m 

■     .  fron    l-point  to 

.  '    .  .         pan  off. 


The  northerly  span  of  the  first  new  bridge  was  launelu 
in  precisely  the  same  way  a  few  weeks  later,  Xov.  2 
1!M"2.  It  was  moved  in  */2  hr.  less  time,  i.e.,  2  hr.  30  mi 
gross,  and  28%  min.  net  moving  time. 

The  launching  left  the  spans  1  -  ft.  above  final  position 
and  the}'  were  lowered  by  150-ton  jacks  and  blocking.  Tl 
end  floorbeams  had  been  designed  specially  strong  for  th 
operation. 

Thus  the  first  new  bridge  was  completed  in  1912.  Il 
1913,  work  on  the  second  or  upstream  bridge  was  n 
sumed.  Five  spans  had  to  be  taken  down  and  new  ond 
erected.  The  dismantling  began  in  April,  1913.  and  wsjj 
completed  early  in  June.  The  erection  of  the  two  27(| 
ft.  spans  (16  and  19)  and  the  80-ft.  girder  span  (20] 
were  followed  by  erection  of  the  108-ft.  spans  on  the  deck 
of  the  Hanking  -pans,  as  for  the  first  bridge,  which  wor 
was  completed  by  October. 

The  launching  arrangements  were,  with  one  change 
the  same  as  for  the  long  spans  of  the  first  bridge.  Th 
change  was  the  abandonment  of  the  pilot  scows.  Thl 
anchor  cables  were  taken  direct  to  the  scows  on  whicl 
the  span  rested.  In  addition  to  guidance  by  cable.  :h 
moving  -pan  was  guided  by  the  span  of  the  lirst  bridg 
just  alongside,  a  skidway  being  bolted  to  the  lower  cho» 
of  the  lat  ter  for  this  purpose. 

On    Sept.    18,    1913,    the   northerly    span    was   launched 
in  la/2  hr.  gross  time  or  '.''.' '  L.  min.  net  mining  tune.    T! 
southerly  span  was  launched  Oct.  !>.  1913,  in  2  hr.  gui 
time  or  16  min.  net  time. 

The  same  pair  of  supporting  scows  was  employed  9 
all  lour  of  the  108-ft.  spans. 

On    Nov.    I.    1913,  the  second   new    bridge  was  put   inti 

bail  ahoin  12.  100  cii.yd 
new  bridge  some  13.30C 
gill  of  inelalwork  in  tlu 
In  the  new.  the  stew 
c  are  aboul  ■'!'  -  million 
rivets.  The  cosi  of  the  reconstruct  ion  was  approximately 
$2, ,000. 


<;.-.. risi-     \  ..     Iiii.-nlor       KlTll       0 -I      I    i,        .■..       I,:c:     Just 

old     .    patent    foi    a    i tbl pla<  •     roi    .;■■■  i, i Iln| 

o.   .,    wireless   dispatch    of    Mnr.    20.     Tho   fireplara   la   bo   con- 

i ted   i  ha  i    •■  i"  n   ft n  a    pai  tltlon   w  nil   II   enn   bo   il 

. ,  .i    to   mnki    one  in  e  serve  fm    hot  h   i  oomi, 

...I   ii..  a  fuel      ti..    i ihai  ei    la  a  cont  rm  tor,   «  ho 

Intend      .....       I  he    Invenl  Ion    In    the    dwelling     of    «...  I  - 

1 1,    vi,  n     ..i     i    .I.  \ .  I ..'      hi     Brltl   ii    politics    ii     maj 

be   a  th Majest]     ha      some    trade    to    fall 
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topply  MiMim,  1894  to  1914 


By  Theodobe   A.    Leisen!| 


\NOPSIS — In   the  .->>  years  that   this  force  main  las 

\n   in   use   there  have   been   .'/ ,"    breaks,   chiefly   in   cold' 

ilher.     Of  the  breaks    -7   were  circumferential  cracks, 

either  split    longitudinally   or   else   had   pieces 

i,  mil  and  one  icas  a  split  hub.    The  pressures  hare 

mil  10  to  S~>  U>..  but  most  of  the  brents  appear 

been    independent    of   pressure.      The    evidence 

\nts  to  temperature  stresses  as  the  chief  course  of  the 

\aks:   primarily    talent    interna!  stresses    in    the    metal 

darily  cold  weather  stresses  which  cause  the  ul- 

\  ate  failure.     The  pipe  in  quest  ion   was  the  first  l/S-in. 

r  cast  at  the  foundry  at  which  if  wax  made. 


the  Crescent  liill  Pumping  Station  the  water-supply  was 
repumped  directly  into  the  mains,  and  the  pressure  in- 
creased about  40  Mi.  over  the  former  reservoir  pressure, 
resulting-  in  a  maximum  pressure  of  about  85  lb.  at  the 
lowest  points.  This  increased  pressure  has  existed  since 
1907.  During  the  summer  of  1907,  when  the  repump- 
age  of  the  water  at  the  Crescent  Hill  Station  was  first 
started,  the  pressures  were  temporarily  raised  consider- 
ably above  those  mentioned,  and  this  change  accounts  in 
part  for  a  series  of  breaks  in  June  and  July  of  that  year. 
The  4.8-in.  pipe  was  manufactured  at  the  foundry  of 
the  Dennis  Long  Co.,  of  Louisville.  Ixy.  (afterward,  and 
until  quite  recently,  operated  by  the  dinted  States  Cast 
Iron  Pipe  &  Foundry  Co.).  The  bell  or  socket  end  of 
the  pipe  was  made  from  a  special  design    (Fig.  1)    by 
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Breaks  in    Is-Ix.  Water  Main,  Louisville,  Ky. 

i  In   the   two   left-hand    views   the    breaks   extended    to   one 
end  of  the  length  of  the  pipe.     The  smaller  pipe  in  the  low.  r 

left-han.l    view    is    a    20-in,    sewer    pipe,    and    on    ii    rests    the 
blown-out  section.) 

Charles    Hermany,   then    chief    Engineer  and    Superin- 
tendent   of    the    Louisville    Water    Co.,    and    contained 

BOmewhat    more    metal    than    the    present    standard    form. 

The  pipe  was  made  in  two  classes,  approximating  in 
thickness  and  weight  classes  *'l>"  and  "C"  of  the  present 
standard  specifications  of  the  American  Water  Works 
Association.  The  lighter  weight  was  used  for  the  hilly 
section  near  Crescent  llili.  where  it  was  subject  to  the 
owest  pressure,  and  the  heavier  section  for  the  portion 
throughoui  the  lower  level.  A  competent  inspector,  an 
employee  of  the  Water  company,  was  retained  at 
foundry  during  the  process  of  manufacture,  and  the  pipe 
carefully  inspected,  both  in  the  methods  of  manufacture 
and  after  completion.  Every  piece,  of  both  classes,  was 
subjected  to  a  hydrostatic  pressure  of  300  lb.  per  sq.iu., 
and  to  the  hammer  test. 

Both  from  the  reports  of  the  work,  and  from  the  result 

Of    repeated    examinations    made    hv    the    writer,    there    is 

ahimdant  evidence  to  show  that  every  po  mtion 

ivaf  taken  to  embed  the  pipe  securely,  and  to  thoroughly 

.     ..I    the  earth    all   around    it    in   the   process  of   back- 
filling.    The  greater  portion  of  the  line  was  laid   in  hard 
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clayey  soil,  and  at  no  point  where  the  pipe  has  been  ex- 
posed has  there  been  the  slightest  indication  of  unequal 
settling.  The  pipe  has  from  24  to  48  in.  of  cover,  the 
more  shallow  portions  probably  being  due  to  changes  in 
street  grades  after  the  main  was  laid,  or  to  erosion  in 
sections  of  ungraded  or  unfinished  streets.  In  every  in- 
stance where  an  opportunity  has  been  afforded  for  obser- 
vation in  recent  years,  it  has  been  found  that  when  the 
pipe  is  laid,  a  slight  clearance — usually  about  Vi  in. — 
was  left  between  the  beaded  end  of  the  pipe  and  the 
base  of  the  socket  of  the  bell,  indicating  that  an  allowance 
had  been  made  foi  expansion  at  all  joints.  As  a  resume, 
therefore,  it  may  be  stated  that  there  was  nothing  in  con- 
nection with  either  the  shop  inspection  or  the  supervision 
of  the  laying  of  this  water  main  which  could  be  the  sub- 
ject of  adverse  criticism. 

The  foregoing  conditions  have  been  detailed  with  some 
degree  of  minuteness  in  order  that  the  results  which  fol- 
lowed may  be  more  fully  appreciated. 

From  January.  1894.  immediately  following  the  com- 
pletion of  the  line,  to  January,  1914: — just  twenty  years 


Fin.  I.    Section  of  Bell   ind  Spigot  I'iim:  Designed 
about  1891  iiv  Charles  Herman?  fob  the  Loots- 

VI'  I  I     \V  ITER    Co. 

there  have  been  V,  breaks  in  various  pari-  of  the  main, 
the  breaks  occurring  with  a  persistenl  regularity,  year 
alter  year,  and  apparently  with  no  indication  of  any  ces- 
sation in  tin   near  fu1  are. 

With  a  view  to  arriving  at   a   satisfactory   reason  for 

these  breaks,  a  careful  analysis  of  the  governing  c li- 

t i * ■  1 1 >--  has  been  attempted  as  far  as  the  records  will  per 

mil.  and   the   results  are  submitted    herewith. 

Of  th"  17  breal  -.  38  occurred  in  cold  weather  i>e 
tween  the  la  if  '  >i  tober,  and  the  early  days  of 

February—  and  bu1  9  in  the  months  of  May.  .1 July 

ami  September.    The  actual  monthly  distribution  of  the 
.,     i    folio 

Cold  Weather  Months:  October,  '.' :  November,  l'-:  De- 
cember, 13;  January,  1;  February,  I :  total,  38,  Warm 
Weather  Months:  May,  3;  June,  ';  July,  3;  Septembei 
I  :  t.  i 

It   may  be  noted   i tint    31    of  the  bi eal     i rred   in 

n  ii  : .   Deo  mber  and  January,  covering  the  pi  riod 
during  which  the  water  fir  I  minimum  tern 

peral  a  om  year  to  year  in  ai  i  ordance  with 

rlimat ic  conditio!  ailing    ne  of  these 

three  mont 


A  classification  of  the  breaks  according  to  their  ., 
cral  character  shows  that  21  were  circumferential  c 
that  were  repaired  by  covering  with  a  split  sleeve 
were  either  split  longitudinally  or  pieces  of  more  oi 
irregular  form  were  broken  out,  and  one  was  a  split  i! 
the  latter  being  of  a  nature  which  might  have  been 
originally  to  excessive  calking. 

Of  the  21  circumferentially  cracked  pipe,  all  but  i 
occurred  in  cold  weather — November  to  February- i: 
of  the  25  longitudinal  cracks  and  broken-out  section  | 
occurred  in  cold  weather — November  to  February— n 
!t  in  warm  weather — May  to  September. 

Chronologically    classified,    it    is    found    that    for  ! 
thirteen  years  1894  to  190<i,  inclusive,  during  whic] 
reservoir  furnished  a  maximum  pressure  of  45  lb.,  1t 
were  25  breaks,  an  average  of  two  each  year,  and  foih 
seven  years  1907  to  1913,  inclusive,  when  the  water  a 
repumped    directly   through    the    mains    at   a   maxii 
pressure    (except   during   June   and   July,    190}  )    o 
lb.,  there  were  22  breaks,  or  an  average  of  3  each  ;■ 
Of  the  25  breaks  recorded  from  1894  to  1906,  inch  t 
17  were  under  pressures  of  from  40  to  45  lb.,  and  8  u  e 
pressures  of  from  10  to  20  lb.     Of  the  22  breaks 
1907  to  1913,  inclusive,  10  were  subject  to  pressure  cr 
80  to  85;  4  to  pressures  of  85  to  100  lb.  (June  and  .1  j 
1907 )  and  8  broke  under  pressures  of  about  40  lb. 

The  distribution  of  the  breaks  throughout  the  wfl 
length  of  the  main  was  more  or  less  regular,  regan  ■ 
of  elevation  or  pressure,  and  all  were  in  straight  pieciot 
pipe,  no  curve  or  other  special  having  been  affected. 

Samples  of  the  iron  from  the  broken  pipes  were  t;  m 
in  several  cases  and  submitted  to  both  chemical  and  p  5- 
ical  analyses.    The  following  is  a  fair  sample  of  the 
age-  result : 

Pel 

Silicon    2 

Sulphur     0. 

Phosphorus    1  . 

Manganese     0. 

Combined    carbon    0 

Graphite    carbon 3. 

Tensile  strength,    20.000    lb.    per   sq  in. 

An   valves  have  been  placed  at  all  points  along  the  I 
where    there    was    any    probability    of    air    accumulal 
and  these  valves  have  been  maintained  in  working 
For  the  past    four  years  a    recording   pressure  gage 

I n  maintained  on  a  separate  service  pipe  directly  (h 

nei  ted  tn  the  IS-in.  main,  and  no  indication  of  wa 
hammer  or  other  increase  of  pressure  has  been  recor 
at  the  time  of  the  breaks,  although,  several  of  the  bn 
were  in  the  immediate  vicinity  of  the  gage. 

The  preceding  statements  cover  practically  all  of 
salient  tacts  in  the  case,  and  arc  submitted  as  a  basis 
the  discussion  which  follows : 

Summarizing  the  conditions  which  may  be  accepi 
as  controlling  elements  in  causing  many  of  the  bre 
the  factor  which  assumes  paramount  importance  il 
cold  weather.  In  view  of  the  large  proportion  01 
breaks  between  Nov.  I  and  Jan.  31,  il  is  reasonable 
assume  thai  the  contraction  of  the  metal  caused  bj 
:  iidden  reduci ion  in  temperature  was  the  cause  of 
final  strain  that  resulted  in  the  fractures,  and  that 
most  of  tin  winter  ruptures  pressure  played  little  or 
purl,  except   as  an   accessory  after   the  act. 

This  assumption   is  further  justified  by  the  fact   i 
nearl)    half   ol    all    the   breaks,   and    about    fit) 9?    ol 
h  inti-i     break  .    were    i  in  m  m  I',  i  ■  n  I  nil    i  racks,    i  \t<  nd 
1 1 1 it e  quarter   to  one-half   wa\    around   the   pipc-a 
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type  of  fracture  which  no  amount  of  water  pressure  could 
produce  in  a  line  of  bell-and-spigot  pipe  with  lead  joints. 
'  Of  the  larger  breaks  or  blowouts,  it  is  almost  certain 
thai  four  (June-July,  1907)  were  the  result  of  a  sud- 
den increase  in  pressure,  and  it  is  known  that  three,  and 
'  probably  several  others,  were  the  results  of  older  cracks 
which  may  have  dated  from  the  time  of  laying  (caused 
during  transportation  or  unloading).  These  taken  in 
the  aggregate  would  account  for  all  of  the  warm  weather 
-.  thereby  lending  added  strength  to  the  hypothesis 
1  that  contraction  of  the  iron  due  to  reduction  in  tempera- 
ture was  the  culminating  factor  tending  to  produce  the 
rupture  in  nearly  all  of  the  otherwise  unaccounted  for 
instances. 

Tn  order  that  this  contraction  could  have  resulted  so 
disastrously,  it  is  evident  that  certain  latent  internal 
-  >  must  have  existed  in  the  metal  itself,  to  which. 
at  the  critical  moment,  were  added  the  temperature 
stresses,  combining  to  cause  the  final  rupture  of  the 
■  ular  structure  of  the  iron.  That  this  theory  fits 
the  conditions  governing  the  instance-  where  circumfer- 
ential cracks  appeared  seems  indisputable.  It  may,  with 
equal  force,  apply  to  the  other  breaks,  under  the  assump- 
tion that  the  incipient  fracture  was  of  a  similar  nature, 
bni  that,  because  of  its  direction,  the  pressure  of  the 
water  caused  the  crack  to  extend,  either  in  an  irregular 
circle  until  the  two  ends  met,  or  in  a  direction  toward  one 
of  the  pipe,  thereby  permitting  the  dislodgement  of 
pari  of  the  shell  of  the  pipe. 

The  pipe  manufactured  for  the  Louisville  Water  Co. 
was  the  first  lot  of  48-in.  pipe  ever  cast  at  the  Dennis 
Long  Foundry.  It  is  not  unreasonable  to  suppose  tha*1 
I  1  )  the  time  allowed  for  cooling  before  withdrawing  the 
pipe  from  the  flasks  may  have  been  gaged  by  experience 
with  smaller-sized  pipe,  the  result  being  that  some  of  the 
pieces  were  withdrawn  too  scion,  thereby  being  subjected 
to  the  possibility  of  uneven  and  too  rapid  cooling,  par- 
ticularly in  isolated  spots  where  no  sand  adhered  to  the 
hot  shell,  and  thai  ( '.' )  the  rapid  cooling  of  such  exposed 
parts  would  have  resulted  in  the  generation  of  internal 
stresses  which,  it  is  believed,  were  the  primary  and  con- 
tributory cause  of  many  of  the  fractures  that  have  de- 
ed from  time  to  time. 

The  acceptance  ol  this  th -j  as  the  logical  one  in  the 

under  consideration,  while  affording  no  solution 
which  will  prevent  further  ruptures  of  the  t8-in.  main 
now  in  service,  does  suggesl  a  method  of  prevention  in 
future  woi'k  through  the  medium  of  more  careful  inspec- 
tion of  tin-  handling  of  the  fresh  pipe  at  the  foundry,  as 
an  insurance  against  unequal  cooling. 

Superheated    Steam    in    l.< motives    was    the    subject    of  a 

paper   recentlj    read   befon    the   Institution  of  Civil    Engineers 

(England)    by    Henrj    Fowler,   of  the  Locomotive   Department, 

of  Hi"  Mi<l  In  mi   Ky      Mi     Fowler  described  several  comparative 

conducted    by    the    Midland     Ry.,    to    indicate    the 

-  i  heat,   as   follows: 

Two   engines    had    been    rebuilt    exactly    alike,    except 

i    in  i  n    fitted    with   a    superheater   while   the   other   used 

1  i      had   been   made  with   them  between 

n     ami     Derby     iiJs     miles).       The     superheatei      engine 

'•d  a  saving  of   80        li I   and    ::  r  .     in    watei    ovei    the 

other 

Recently  II  was  decided  to  Buperheal  the  si. 'am  supplied 
to  the  high  pressure  cylinder  of  one  of  the  Midland's  three 
d  engines.  Some  doubt  was  fell  as  to  the 
effect  of  tin  continued  high  temperature  In  the  cylinder,  but 
■Iter  three  months'  running  no  disadvantages  had  revealed 
themselves,  and  thi  engine  had  run  perfectly  satisfactorily. 
Teats   against  eni  Ine    using   saturated   steam   showed 

it i   :,  ml   22  :i' ;    in    wa  ter      Thi 

consumption    on    five    double    trips    between    London    and 
was  a  m;7'i   11.    pei    ton    mile   for   the    superhentet 
and  0.0918  lb    fot    Hi.    ..ii...     the  corresponding  figures  fo 

I.,   'i.i-    "  81  9    II.     and    n  7117    11.     per    ton-mil.- 


A.  Sgisag^miiinie  View  of  ttlhe  E.ini^i= 

iae@jp9s     OppOiP&tiaEaaftaest 

By.   Fkedehic  11.  Fay* 

The  future  of  engineering  is  bright.  Opportunities 
are  expanding.  The  world  is  coming  to  expect  and  to  de- 
mand a  higher  standard  of  the  engineer  and  of  engineer- 
ing. 

Engineering  is  the  oldest  of  all  professions,  and  dates 
from  the  earliest  and  most  elementary  civilization  :  but  it 
is  only  within  comparatively  recent  years  that  it  has  be- 
come recognized  as  a  distinct  profession,  and  we  must 
still  look  to  the  future  for  that  full  recognition  to  which 
we  engineers  believe  the  profession  is  entitled. 

In  every  field  of  activity  the  world  is  coming  more  and 
more  to  depend  and  rely  upon  engineers.  But  to  meet 
these  demands,  engineers  themselves  must  grow  and  be- 
come broader  men.  The  successful  engineer  of  today 
and  of  tomorrow  cannot  be  like  the  engineer  of  yester- 
day, who  too  often  would  "retire  into  the  technical  re- 
cesses of  his  professional  work  and  content  himself  with 
being  the  servant  of  other  men."  The  engineer  of  today 
should  be  a  broad-gage  man,  aggressive,  alert,  in  touch 
with  public  questions  outside  his  own  narrow  field,  and  a 
leader — not  a  follower — of  men.  It  is  upon  the  develop- 
ment of  these  qualities  in  engineers  themselves  that  the 
whole  future  success  of  the  profession  depends. 

The  best  technical  school  training  for  an  engineer  is 
one  which  gives  a  thorough  grounding  in  the  fundamental 
subjects  of  science  and  engineering  without  frills  and 
specialties.  In  response  to  popular  demand,  there  has 
been  in  most  of  our  technical  schools,  during  the  past  few 
years,  a  tendency  to  too  high  a  degree  of  specialization. 
Fortunately,  a  reaction  is  setting  in.  and  in  the  best 
technical  schools  today,  courses  are  being  rearranged  so 
as  to  give  the  studem"  a  more  thorough  training  in  science 
and  the  general  principles  of  engineering,  with  less 
specialization. 

There  is  one  quality  of  highest  importance  to  the  suc- 
cess of  the  young  engineer,  which  cannot  be  taught  in 
schools  and  which  he  must  gain  for  himself,  and  thai  ;s 
the  ability  to  properly  meet  and  mingle  with  his  fellow- 
men.  In  other  words,  lie  should  be  what  is  popularly 
known  as  a  "mixer."  and  failure  in  this  direction  is  re- 
sponsible for  the  lack  of,  or  limited,  success  of  manv  an 
engineer  who  has  the  other  requisites,  and  who  but  for 
this  lack  would  undoubtedly  achieve  a  far  higher  position. 

The  engineer  should  be  a  manager,  and  should  give 
orders  to  others  who  can  do  the  work  under  his  direction 
a>  well  as  he  himself  could  do  it  with  the  situation  re- 
versed. It  should  not  be  considered  unprofessional  for 
an  engineer  to  be  a  capitalist,  and.  when  he  lakes  Ins 
proper  place  as  promoter  and  organizer  and  shares  in  the 
proiits  of  engineering  enterprises,  be  will  no  longer  be 

taunted    with    the  saying   that    "an    engineer    is  onl\ 

i"  spend  other  people's  money."  II  is  by  acquiring  in- 
dividual strength  thai  the  engineer  can  give  strength  to 
the  profession.  Ii  is  well  known  thai  engineers  of  ad- 
mitted profit  hmi  v  often  have  to  work  under  the  direction 

of  men    who  arc   unfitted   by  education   and  experience  (o 

dii'ei  t  engineering  work.    This  is  because  the  engineer  is 


•Division     Engineer,     Public    Works    Department      I 

[Extract    from   the    Presidential   address  before  the    > 
Socletj    ot    civil   Engli is  at   the  annual  meeting,    Mat 
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a  workman  while  the  other  party  belongs  to  the  class  oi 
"managers."  The  engineer  has  not  reached  his  propel 
rank  until  he  can  hold  the  position  of  manager,  a-  well 
as  that  of  a  designer  ami  supervisor  of  work. 

Engineers  themselves  are  frequently  responsible  for  the 
low  estimate  which  the  public  places  upon  the  value  of  en- 
gineering services.  Chief  engineers  of  corporations  and 
public  boards  too  often  make  the  mistake  of  hiring  engi- 
neering assistants  at  the  lowest  possible  wage,  under  the 
false  impression  that  by  such  rigid  econonrj  they  are  en- 
hancing their  own  value  in  the  mind-  of  their  employers. 
Many  of  us  can  name  instances  where  young  engineers  oi 
much  ability  and  good  training,  hut  of  somewhat  limited 
experience,  have  been  placed  in  charge  of  important  pieces 
of  work  at  .salaries  less  than  the  lowest  wage  paid  l" 
skilled  workmen  employed  by  the  contractors  working 
under  their  direction. 

Such  practices  do  grave  injury  to  the  whole  profession 
and  cheapen  it  in  the  estimation  of  the  public.     Furthi  r- 


HinidlHSiini^lBteaiiM  Brndl^e 
ttlhe    BislMe^  IRI^ei?t  Bs^iisfoi 
(G<o>31'vuisTniIbii§i 

Engineers  who  may  have  viewed  askance  the  design 
the  1  10-ft.  bridge  built  by  the  Indians  over  the  Bulkl 
River,  in  British  Colombia,  published  in  K\<;ikki:ki: 
News,  July  1.  L909,  ]>.  1!».  vviil  observe  from  the  I ;i r- 
photograph  recently  taken,  that  the  bridge  is  still  op. 
to  traffic.  It  was  built  about  15  years  ago.  The  strucp 
is  a  cantilever-and-suspension  combination  and  hiu 
mainly  of  round  poles,  telegraph-wire  and  wooden  pin 
few  nails  being  used. 

The  telegraph  wire  used  in  the  const  ruction  i-  said 
have  been  obtained  from  a  quantity  left  by  Colonel  Buli 
ley's  party,  builders  of  the  telegraph  line  intended  to  eoi 
nect  Europe  with  America,  by  cable  across  Behring  Strai 
which  project  was  abandoned  in  186?  when  the  B 
transatlantic  cable  was  laid.     The  bridge  is  suspende 


l'i: 


moE  wnii  Cantilever-and-suspension   Combination 


more,  they  tend  to  read  to  tin   disadvantage  even  of  the 
chief  .  employe]     will  reason  I  hat   if  the 

rank  and  file  of  i  can  be  bin  d   so  i  lieapl) .  engi 

are  a  cheap  lot,  and   high    alarii 
not  necessary  in  am   grade,  i  f  the  chief  engi 

I    c  chief  engineer  u  bo  pa)  -  a  fair  wage, 

CCOUnt  0  I  ime    and    m 

ducat  ion  and 
ill   nol   "ill-    sei  me   better, 
more  loyal  and  mn  but  will  help  to 

tandnrd  of  i  be  w  bole  profcHsion. 

»■■    - ""ii.  r    I'lant 

i  r .  opoi  i    Sul- 
en!    |   -i.  -    • 

hlch   Ih 


from  a  large  steamboat  cable 
Bay  (  ".    The  travel  across  th 

pers  and   I  heir  out  fits. 


.bin 


ned   from  the  Hudson 
Igc  ronsists  mainly  of 


(iorlmKv    Reduction    for    Sum  1 1    Tuwiin-  It       i 

t»a    i     6 1 1    bi  '  he    ■  'I.  i  eland    KubIi ring    s 

centlj     (sci     Mai  ch     I9H       Journul")    ('    •  •     Kiirtlcl  i    i  pi  os nl 

'■    0     Be  nl.  ii    .v    Snow    Co..   Cleveland)   Htated   tin believed 

his  company  had  neaii;    porfc    ted  an  lomlc  system  ol   ga 
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1  n  i  in      tank  when  i    can  bi    drawi 

■  n. I   i  h.    i  1 1,  d  to  thi      pwei       Then   drj    thi    steam 

en      •  .1     tank n    ■     in     i 1 1    ■  i     dow  n    to    aboul     I 

i,   which  cai t  to  I  hi     fai I 

i  ..  i ... .  . petal    fei  tlllssor      This    Ii     th« 

i   In  -ii    waj    thai    I    know    ol      The   pi  on  Ipal   obji  ■  I 

rb      ■ olutelv  tin n  eptai  le  and 

•  onvi  ii    ii    mi mmon  lallj    valuabl 


ipnl 


914 


ENGINEERIXG     N E W S 


735 


H  an  article  in  Engixeekixg   News,  Feb.  26,   1914., 

k  ing  forth  the  general  recommendations  of  the    U.  S. 

i  Standards  for  the  various  methods  of  mitigat- 

u  electrolysis  of  underground  structures,  it  was  briefly 

itioned   that  study  had  been  made   of  conditions  in 

I  ingfield,  Ohio,  and  certain  recommendations  had  been 

re  for  the  use  of  the  plan  which  the  bureau 
:  ored — the  insulated-negative-retura  system.  It  is  now 
[  orted  by  a  special  joint  committee  that  the  proposed 
i  i al latum  has  been  made  and  tests  completed  to  ascer- 
i.i  the  results.  The  following  facts  are  taken  from  this 
,  omittee's  report  to  C'has.  E.  Ashburner,  City  Manager 
ingfield,  Ohio.* 

flic  negative  feeders  were  designed  in  accordance  with 
;  recommendations  of  the  Bureau  of  Standards  (see 
J  mseering  News,  Feb.  26,  1911)  to  reduce  the  poten- 
;  1  gradients  of  all  parts  of  the  track  system  to  a  mean 

ue  dl    0.5  volt  per  1000  ft.  under  average  traffic,  or 

II  volt   per    1000   ft.    in   rush   hours.      The   amount  of 

■i  tier  cable  in  one  case  turned  out  to  be  35%  of 
•  positive  feeders  of  the  company,  and  in  the  other  case 
-  33%.  In  both  cases,  simple  feeder  lines  with  re- 
iltance  taps  between  the  feeders  and  the  rails  at  proper 
lints  were  used.  The  committee  calls  attention  to  the 
pefil  of  the  peculiar  local  conditions  where  the  power 
use  of  one  railway  company  is  on  one  side  of  the  city 
i  the  power  house  of  the  other  company  is  on  the  oppo- 
e  side,  so  that  by  interconnection  of  the  tracks  at  al! 
■  .ssin lt~   it  has  been   possible  to  interchange  current  to 

-  reater  degree  than  before. 

Tests}  showed  that  the  average  of  all  the  track-gradient 
lues  obtained  was  0.23  volt  per  L000  ft.  The  largest 
entge  tor  any  one  hour  was  0.98  volt  per  1000  ft.  ami 
such  cases  troubles  with  track  joints  were  noted  which 

Ulld  be  repaired.     The  average  for  all  peak-load  periods 

ae  found  to  he  0.35  volt,  with  0.61  volt   for  the  high- 

i  ifii  minutes. 
In  order  to  compare  the  results  secured  in  Springfield 

ilh  those  where  it  was  known  that  electrolysis  had  been 
i'lc  negligible,  it  was  necssary  to  refer  to  regulated  val 

-  hi   Great    Britain   and   Germany.      It    was  found,  for 

e,  that  in  (ireal   Britain  the  highesl  value  for  ovi  r 

II  drop  of  the  whole  negative-return  system   was  seven 

■It-.  The  Springfield  maximum  value  exceeded  the  Bril 

li  limit   by  onlj   two  volts,  while  only  two  readings  ex 

(led  it  al  all  and  the  remaining  12  were  well  below.  The 

values  for  this  overall  drop  in  effect   in  Germany 

"'ite. I  to  he  '.'..">  volts  within  city  limits  ami  I'm-  av- 

"'"   " '■  i    "i    'I"      Invei  tlsatlon   and    the   pn  paratl  in 

i    'I"     report,    the    several    parties    were    represented     is    fol- 

oitlonal     r.iii.;,.i     ,il     Standards,     In      Hitr McColluni 

11      v  mi... i  r i    i       n     Logan,    Washington,    D.   C 

Held,     In      K     ll.     Weaver.    ..I'    Wittenberg    College.    Kpr'lng- 

Sprlngli.  I.I  liaa  I'ci.,   hv   A.   |.\  flan/.,  Stevens   Institut, 

nolo  1 1.. I. ..lien.   X.  .).;    I.ogan   Natural   Cits  A     Fuel   Co 

hlo      r'U.l      Supply     Cm,      |ij       S.      S.      Wver.      C IllllU  Ohio 

ii   Telephone  ,v:-   Telegraph   '',,  ,   bj    n    s.    Warren,   New 

1  '■  ""   -I    I T  ii  I  on    t.  I,  ,,| -,,  .    i.i     K     s     True  .    Chi 

ihI     vv      t|      MhIIIii,    Clninl.iis.    (  ilil..;    sju  Im   11.  Id     l :        Co., 
I'lilladelphla  :    Spi  Ingfield,    Tro\    &    Plquu    Ti  li 
l>>    !•'     I    tlreeii.  Springfield,  uhlo:  Springfield.  &    Wash- 

l'r;ietl..n  c...   I.-,    t|     W     isnker.   Wn. siting  ton  C i    House, 

II.  Id   .v.    Xeni.'i   T.  li  phon.    i  '..      I  •■  I...      .  itl,  11.   Spi  lus 

ltdil,  i  ih P. 

ttrements  ..r  overall   voltage   for   the   Feeder   line 

"'l    most    ..r    the    measurement*    ol    potential       rad alon 

it.    made  I. y   wires  supplied  li      Ih.     telephone  company, 
l  exchange  building   to    el I  points 


erage  traffic  conditions,  compared  with  which  20%  of  the 
Springfield  figures  were  above  and  Si)'.:;  below;  the  aver- 
age was  1.6  volts,  which  is  below.  The  German  regula- 
tions for  track  gradients  beyond  city  limits  were  reported 
to  be  equivalent  to  0.3  volt  per  1000  ft.  Comparison  with 
the  Springfield  situation  showed  that  15  points  exceed  (be 
limit  of  the  German  rules,  while  38  points  are  below.  The 
highest  values,  however,  were  due  to  defective  bonding, 
which  are  being  reduced  as  the  bonding  is  being  repaired. 

The  committee  believes  that  the  condition  of  the  pipes 
is  now  generally  quite  satisfactory.  Where  pipes  are 
positive  to  track  the  potential  difference  between  pipe  and 
rail  is  less  than  one  volt  average  during  the  hour  of  peak 
load,  except  at  two  points  where  the  tracks  are  on  pri- 
vate right-of-way  and  substantially  ins. dated  from  the 
earth.  In  most  cases  the  current  flowing  in  both  gas  and 
water  pipes  was  found  to  be  negligible. 

The  committee  does  not  recommend  the  design  of  the 
feeder-return  system  to  protect  lead  sheaths  of  telephone 
and  telegraph  companies  from  electrolysis.  They  find 
that  it  would  be  cheaper  to  apply  a  limited  amount  of 
'"drainage  protection"  (direct  connection  from  the  cabla 
sheaths  to  the  negative  terminal  of  the  railway  power- 
supply  system)  and  this  they  find  permissible  since  there 
is  no  possibility  of  the  difficulty  arising  from  high-re- 
sistance joints  encountered  in  various  structures,  as  noted 
in  the  previous  article  already  referred  to.  The  commit- 
tee advises  care,  however,  to  see  that  too  much  current- 
is  not  drawn  from  the  cables  so  that  they  may  serve  to  in- 
crease the  flow  of  current  from  surrounding  structures, 
which  involves  danger  of  electrolytic  action  in  these  othcif 
structures. 

Among  the  specific  recommendations  of  the  committee 
should  he  noted  the  following:  (1)  That  the  return- 
ieeder  system  studied  should  be  made  permanent:  (2) 
that  the  loads  on  interurban  lines  entering  the  city  are 
Qot  vet  heavy  enough  to  .all  for  insulated  negative  feed- 
ers; (3)  that  all  rail  joints  in  the  city  be  made  equivalent 
in  electrical  resistance  to  no  more  than  8  ft.  of  rail:  (  i) 
that  direct  connections  from  pipe  systems  to  railway  re- 
turn lines  be  not  permitted. 


Le<qj^il2=iin>,g»    a    Fee    fiFoma  Bidldl 
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lii  our  issue  of  Oct.  23  last,  we  discussed  the  resolu- 
tion adopted  b\  the  General  Contractors  Association  op- 
posing the  charging  to  bidders  on  a  contract  of  a  fee  for 

till    use  of  plans  for  the  work. 

This   matter   has   been   under  sidcration    for  some 

time  of  a  committee  of  the  American  Institute  of  Con 
suiting  Engineers.  Ai  the  annual  meeting  of  the  In- 
stitute, on  Jan,  20,  this  committee  presented  a  reporl  as 

follows: 

FIRST     in  respect   to  charging  a   fei    for  thi    us,-  of  plans, 

it    Is   ..in    opln that,    when    contractors    are    Invited    I 

upon   any   work,   tn >    plans  should   be   furnished    to 

them  by  the  engineer  without  charge,  if.  howevei  the  work 
is  to  be  pni. ii.i\  let,  there  should  be  some  limitations  madi 
with  regard  to  the  number  of  plans  to  be  furnished  free  bj 
i  hi  englneet  We  believe  thai  In  such  c  i  ie  the  pul  I 
idvertlsed  Invitation  for  bids  should  provldt  thai  the  plans 
be  on  v  iev\  al  one  ot  more  placet  where  all  bidders  can  con- 
veniently   call    and    examine    them       li'    prospective    b 

■    the  use  oi   plans  under  this  last  condition,  we  believt 
thai    the  englneet     a Id   require  a   deposit    for  them,  which 
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deposit  may  be  in  an  amount  sufficient  to  insure  the  return 
of  the  plans,  and  that  when  such  plans  are  returned  to  the 
engineer,  after  the  award  is  made,  the  engineer  should  re- 
turn the  amount  of  the  deposit. 

SECOND — We  are  of  the  opinion  that  a  sufficient  number 
of  plans  for  the  execution  of  a  contract  should  be  furnished 
the  contractor  without  charge.  As  to  the  number  of  sets  of 
such  plans,  we  are  unable  to  make  any  definite  recommenda- 
tion other  than  that  we  believe  the  engineer  should  furnish 
sufficient  for  all  reasonable  construction  purposes,  and  for 
any  number  of  excess  thereof  he  should  charge  the  cost  of 
reproduction. 

THIRD — We  believe  that  the  engineer  employed  by  a  pri- 
vate client  should  lend  his  influence  against  the  requirement 
of  a  deposit  of  a  certified  check  by  a  contractor  bidding  upon 
his   work. 

FOURTH — We  are  of  the  further  opinion  that  it  would 
be  advisable  in  the  interest  of  all  concerned  that  the  subject 
matter  of  the  General  Contractors'  resolution  be  discussed 
by  a  joint  committee  composed   of  equal   representation   from: 

a.  American    Institute    of    Consulting    Engineers,    Inc. 

b.  American   Institute   of  Architects. 

c.  Gefleral   Contractors'    Association. 

We  therefore  recommend  that  the  Secretary  of  the  Amer- 
ican Institute  of  Consulting  Engineers,  Inc.,  be  directed  to 
invite  the  other  two  associations  in  interest  to  join  them 
in  the  appointment  of  a  committee  which  may  take  up  this 
subject. 

Committee   on    Relations   between 
Consulting     Engineer,     Contractor 
and    Client, 
by 

W.   J.  WILGUS.   Chairman. 
Committee   on    Professional 
Practice    and   Ethics, 
by 

F.    A.    MOLITOR,    Chairman. 
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The  accompanying  halftone  and  cuts  illustrate  a 
inforced-concrete  block  construction  which  was  origin! 
designed  to  he  used  for  silos,  but  which  has  been  api  I 
several  times  to  water  tanks  of  low  head.  The  esseiiai 
feature  of  the  construction  is  the  molding  of  sepalt? 
concrete  blocks,  each  provided  with  a  row  or  row>bf 
horizontal  reinforcing,  which  reinforcement  is  tied  i> 
gether  by  a  special  clip  so  as  to  form  a  continuous  I 
cumferential  reinforcement  when  the  blocks  arc  laid  ] 
in  the  circular  wall  of  the  tank. 

Fig.  1  represents  in  perspective  the  design  of  the  v 
dividual  block.  They  are  reinforced,  as  shown,  by  s)| 
rods  protruding  from  recesses  cut  in  the  ends  of  jie 
blocks.  When  the  blocks  are  set  up  in  the  wall  in  U 
position  shown,  the  opposite  rods  from  the  adjoinjg 
blocks  are  tied  with  an  open  link,  which  slips  over  I 
two  protruding  ends  and  the  ends  are  then  bent  dctj 
so  as  to  form  a  tight  connection  of  the  reinforcing  nl 
This  is  shown  in  the  upper  left-hand  opening  of  e 
lower  block  in  Fig.  1.  The  opening  is  then  filled  ti 
with  grout  or  very  wet  mortar,  and  the  inside  of 
tank  is  then  plastered  with  a  cement-plaster  finish. 

Fig.  2  shows  the  interior  of  a  tank  built  with  thje 
blocks.  This  tank  is  in  Columbia,  Tenn.,  and  is  V 
ft.  high,  has  a  diameter  of  431/2  ft.,  and  a  capacity  f 
110,000  gal.     The  blocks  used  here  arc  6x12x24  in.,';] 


1.     Vn.u    or    HOBST   CONCBETE    BLOCKS    l\     I'l.WL.  FlG.  2.     A    10-Ft.  WaTEB  TANK   BUILT  OF  CONOREM 


is   Tanb 


Blocks 


I'm.    3  i'  i       Mo i  i.i     i     B 


are  reinforced  with  four  lines  (instead  of  two  as  sliov 
in  the  design  in  Fig.  II  of  %-in.  rods.  The  view  shov 
at  the  upper  part  of  the  lank  the  openings  with  the  roi 
joined  and  below  the  opening  filled  with  concrete  mo 
tar. 

Fig.  '■'  shows  ;i  per  pectivc  view  of  the  forms  in  whii 
the  blocks  are  cast.  These  forms  are  either  kepi  on  11 
job  and  tin'  blocks  east  there,  nr  may  lie  in  a  shop  an 
tin1  blocks  made  in  grcal  numbers  l<>  be  used  in  varioii 
places.  It  will  be  noted  thai  the  shapes  of  the  forms  ai 
-mil  thai  ;i  comparative!}  wel  mix  will  have  to  be  us< 
and  the  only  pre    ure  «  hii  h  i  an  be  applied  is  band  ran 

Ml  I  II" 

The  bloi  i    i    coi ikd  i>\  the  Bursl  Silo  Co.,  Chical 

III.,  n  hii  h  i  niii| i     I'll     the  molds  show  n   in    1 1"    :s  d 

gether  with  the  righl  to  use  the  block,  which  is  patentee 


!"■' 
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■Lailway    SjlheMes*    S&^&ioinis    ©f 
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type  of  structure  in  extensive  use  on  electric  interur- 
raiiways  is  the  shelter  or  small  waiting  room  pro- 
Id  at  the  smaller  stopping  places.  For  buildings  of 
i  lass  the  Pacific  Electric  Ry.,  which  has  a  system  of 
ilv  1000  miles  in  the  district  around  Los  Angeles, 
if.,  has  adopted  the  unit  system  of  concrete  construc- 
..  in  which  the  buildings  arc  composed  of  separate 
nembers  or  units.  The  design  combines  per- 
mit and  economical  construction   with  attractive  ap- 


Shelter   Station   of    Unit   Concrete 
stkuction;   Pacific  Electric   Ry. 

(Door  and   windows   not   placed.) 


Con- 


arance  and  low  maintenance  cost.  It  was  also  found 
be  cheaper  than  either  brick  or  monolithic  concrete 
ostruction,  under  the  local  conditions,  while  the  cost  is 
■  only  about  \5r4  greater  than  for  wood  con- 
ruction.  About  100  to  20(1  of  these  stations  arc  to  be 
lilt. 

The  unit  system  of  reinforced-concrete  construction 
;i-  described  in  Engineering  News,  June  l-">.  1911, 
nd  has  been  used  for  several  large  electric  railway  struc- 
.ii'e-.  including  car  houses  at  Philadelphia  and  llarris- 
urg.  Penn. 

Km-  this  system  of  reinforced-concrete  construction,  it 

I  claimed  thai  the  internal  stresses  due  to  shrinkage  are 

adnced  to  a  minimum,  and  the  liability  of  damage  t\\w  to 

raturechangesalmosteliminatcd  by  the  use  of  prop- 

ocated  expansion  joints,  (ireater  elasticity  is  secured 

li\  the  joints  or  breaks  in  the  continuity  of  the  con 

being   placed    at    predetermi I    and    logical    places. 

possibility  of  failure  l>\    removing   the  forms  or  sup- 
too   soon   or   from   other  causes   is  eliminated,  and 
my  defective  unit   may  be  detected  In   inspection  and  re- 
jected before  being  placed  in  the  building.     It   is  further 
<  <l  that  on  account  of  the  high  quality  of  the  con- 
lighter  sections  may  be  used   in   this  manner  than 
molithic  concrete. 

design   and   construction   of  the  station-   is  shown 
.  1  and  -.'.     The  building  is  12  ft.  b\  8  ft.  3  in.  out- 
Bide,  with  a  clear  bcighl  of  8  it.  (5  in.    There  is  a  doorwa\ 
in  the  side  facing  (lie  railway,  and  each  of  the  other  pan 
n  umdow   opening  28x11   in.     A  concrete  bench 
!     around    three  sides   of   the   interior.     There   are 
four   posts   on    cadi    side,    carrying   a    longitudinal    wall 
plate  and  supporting  the  ends  of  cross  beams,  each  beam 
:i  vertical  -tub  to  support  the  ridge  beam.     Upon 
tin   rid  ;<   beam  and  the  wall  nlates  rest  the  rafters,  which 


carry  the  concrete  roof  slabs.  In  each  end  is  an  addi- 
tional post,  extending  up  to  the  window  sill  only.  The 
walls  are  formed  of  panels  and  rails  fitted  to  grooves  in 
the  posts.  The  posts  stand  on  concrete  footings,  and  a 
concrete  floor  is  laid. 

Each  building  contains  119  unit  members,  the  heaviest 
of  which  (the  columns)  weigh  400  lb.,  while  the  lightest 
weigh  about  35  lb.  Thus  all  members  can  be  handled  by 
three  or  four  men  and  no  extensive  equipment  is  required 
for  erection.  The  building  contains  4.85  cu.yd.  of  con- 
crete, exclusive  of  the  column  footings.  Owing  to  varia- 
tion of  grades,  the  footings  were  cast  in  place,  but  the 
quantity  of  concrete  is  very  small  and  can  be  quickly 
mixed  and  placed  by  hand.  Each  footing  is  21x21  in., 
13  in.  deep,  with  the  top  5  in.  below  the  floor  level  and 
having  a  socket  10  in.  deep  for  the  post.  All  the  units 
were  cast  at  a  central  casting  yard  by  a  force  of  from 
three  to  four  men,  and  after  being  removed  from  the 
forms  they  were  allowed  to  season.  They  were  then 
loaded  on  a  car  and  transported  to  the  site,  and  unloaded 
ready  for  the  erecting  gang. 

The  tops  of  the  wall  slab-  which  form  the  exterior  of 
the  station  were  troweled  to  a  smooth  straight  surface 
and  brushed  to  take  the  glaze  oil'  the  surface  caused  by 
the  use  of  the  trowel.  The  interior,  which  is  the  lower 
side  of  the  slab,  is  left-  as  it  conies  off  the  form,  and  as 
the  forms  are  smooth  they  give  a  good  surface  finish.  The 
columns,  girders,  lintels,  etc.,  have  one  side  troweled  and 
brushed,  the  other  three  sides  being  left  as  they  came 
from  the  forms,  which  are  so  constructed  that  no  scams 
show  in  the  concrete.  The  reinforcement  consists  of  wire 
me  h  and  small  deformed  bars. 

The  roof  slabs  are  30x26  in.,  weighing  190  ll>.  each. 
They   \w:r  cast    with  a   Ro-in.  overlap:  which  with  the 


-  Tij">  klj-y-J    /  0  Sec+ion  A-A 

K- A' —IS-I  ■  -  EN6.Ntw» 

Fig.   ".'.     Construction   of   Unit  Concrete   Shelter 
Stations;  Punic  Electrk    Ry. 

red  coloring  used  in  the  finish,  gives  (he  appearance  of  a 

tile    roof.       \,i    waterproofing    was    used    in    the    concrete. 

simply  a  rich  mix  well   worked  and  hard   troweled  to  a 
mooth   finish,   which   gives  a   water-tight    roof  with   no 
other  covering.     The-,    slabs  were   reinforced   with  wire 
mesh. 

In  erecting  these  station-,  the  columns  are  sel  in  sock- 
els  in  the  monolithii  fooling-  and  grouted  in  place.  The 
wall   slali-  and  sill-  which   til    in   slot-  in   the  columns,  arc 
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then  slid  into  place  and  grouted.  The  lmtcls  arc  then 
set  and  grouted,  followed  by  the  girders  and  finally  the 
roof  slabs,  all  being  carefully  grouted  with  rich  concrete. 
The  units  are  held  by  projecting  bars  of  the  steel  rein- 
forcement or  by  dowels  which,  on  being  grouted.  give 
rigid  connections  at  the  joints.  The  benches  are  then 
placed  and  the  floor  laid.  The  units  are  all  marked  be- 
fore being  removed  from  the  forms  to  conform  to  the 
marking  on  the  erecting  plan.  One  of  these  buildings 
may  be  completed  in  from  four  to  six  days  under  ordinary 
conditions. 

No  arrangements  are  made  for  heating  these  stations 
as  the  climate  of  California  makes  this  unnecessary,  bid 
it  could  be  done  very  simply  by  installing  electric  heaters 
under  the  benches. 

The  buildings  were  designed  by  the  Van  Sant-Hough- 
ton  Co.,  of  San  Francisco,  Calif.,  the  Western  representa- 
tive of  the  Unit  Construction  Co.,  of  St.  Louis,  Mo. 


Hsqp®c!hS®iF!£e     Watt©!?     Daslim 
fti®£&  sviad    T^pThoadl    Fe^eir 
nBa  EDii§|!h\tt  Cattnes 

Probably  no  improvement  in  public  water-supplies  and 
certainly  none  in  water  purification  has  swept  over  the 
country  so  rapidly  and  been  such  a  boon  to  water-works 
engineers  and  superintendents  and  water  consumers  as 
water  disinfection  by  hypochlorite  treatment.  In  a  paper 
entitled  "Hypochlorite  Treatment  Firmly  Established," 
read  in  February  before  the  Indiana  Sanitary  and  Water 
Supply  Association,  by  C.  A.  Jennings,  consulting  engi- 
neer. Union  Stock  Yards,  Chicago,  the  author  expressed 
the  belief  that  since  the  introduction  of  the  process  at  the 
Bubbly  deck  filter  plant  (Stock  Yards)  in  1908  it 
leasi  600  cities  have  adopted  hypochlorite  treatment. 
Where  the  adopt  ion  of  the  process  was  based  on  proper  in- 
vestigation and  its  use  has  been  governed  by  intelligence. 
good  results  have  followed. 

The  use  of  hypochlorite  in  water  treatment  should  In' 
confined  practically  to  the  elimination  of  disease  germs 
of  intestinal  origin.  "The  efficiencj  of  the  treatment." 
\|r  Jennings  states,  "will  vary  inversely  as  the  turbidity 
of  i  he  water."  The  proci  ss  is  now  being  used  "with  rapid 
sand  filters,  -lou  -and  filters,  coagulation  and  sedimenta- 
tion, impounding  reservoirs  and  on  well  water  alone." 

Mr.  Jennings  presented  typhoid  charts  for  eight  cities 
having  various  kinds  of  water-supplies,  the  statistics  cov- 
ering a  maximum  period  of  M  years  before  and  5  years 
after  beginning  the  use  of  hypochlorite.  The  gist  of  the 
mation  conveyed  by  the  diagrams  was  also  given  ill 
texl    form,   a-    follow-  : 

l:.\  LTIMORE     Ml  i      Foi    tin     11      •  "      prei  lou      to   '  hi     ill  i 

lorlti     Bait  mori    had  a   t:  ph tevei    death   rati    ol 

Eliminating    thi         ir  1911,  du  I      monl  h 

poi  hloi  Iti    was   used,  i  he  deal  h  is  n  duced 

i   [918,  while  using 

h  |  pochloi  ite,  a  red  Ball  Imoi  -     ui  i  a   •  hi  i 'i 

dimental  Ion  and  hj hloi  Iti       V  rapli 

i,ii.  i    planl    li    i"  Ing    In   tailed   a  I 

CLEVELAND,    01 t!  pi death    rati     In 

Clevet  is  I e   Inti ■  I 

bei      1911     ■■  i      DB.IS      Tl oi 

lochloi  I lucl  Ion 

ti     p  ti  "'i  han  dlslnfi  i  '  Ion 

i     |     collected  In   filter 
Kall i  i  li      undi  i    Hi'    old  i"  d  of  thi    rlvei       1 1    poi ti    treal 

pl  i         i"'1 

:         eai      I  '■"  i    I 
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elusive,    was    22.7,    and    for    the    three    years 
process,  it  was   13.4  per   100,000,  a  reduction   of  41% 

ERIE,   PENN. — During  the   winter  of  1910-11.    Erie  ex 
enced   a  typhoid   epidemic   of   a    very    severe    form.      The 
rate  from   this   disease   was   197   per   100,000   for  the  year 
Hypochlorite  treatment  was  begun   in  March,    1911.     The  ;;r 
age  typhoid  death   rate   for  the   11    years,   1900-1910.    inch 
was   38. 4,    and    for    1912    and    1913.    while    treating    the    w  ] 
supply,  it  averaged   13.5,   a  reduction   of  65%. 

EVANSTON,   ILL.,   is  another  city  on   the  Great  Lakes  I 
suffered  a  typhoid-fever  epidemic  in  1911,  but  it  was  previ  . 
from     assuming     large     proportions     by     the     introductioi  r, 
hypochlorite    in    December,    1911.       The    city    had    an    avq 
typhoid   death   rate   of   26   per    100,000    for   the    years    1907- 
inclusive.      The   rate    dropped    to    14.5    as   the   average   for 
and    1913,   a   reduction    of   44%. 

JERSEY  CITY.  N.  J.,  was  the  first  city  to  adopt  h 
chlorite  treatment  for  a  municipal  water-supply,  which 
in  September,  190S.  The  water  is  stored  in  an  impound 
reservoir,  and  then  treated  with  hypochlorite.  The  aveljt 
typhoid  death  rate  for  the  years  1900-1907,  inclusive,  |« 
18.7  per  100,000.  The  average  death  rate  since  the  introfc. 
tion  of  hypochlorite,  for  the  years  1909-1913,  inclusive,  is 
been  9.34,  a  reduction  of  50%. 

KANSAS  CITY  had  a  typhoid  death  rate  of  43  per  100)0 
during  1910.  Hypochlorite  treatment  was  begun  in  Janu-, 
1911.  The  average  typhoid  death  rate  for  the  years  1900-10, 
inclusive,  was  42.5  per  100,000.  During  1911,  1912  and  :,S 
the  average  was  only  20.  This  was  a  reduction  of  53%  c| 
the  former  rate. 

OMAHA,  NEB. — The  water-supply  of  Omaha  has 
coagulated  and  settled  in  basins  and  then  treated  with  hy 
chlorite  since  May.  1910,  when  disinfection  was  installed 
cause  of  the  large  amount  of  typhoid  fever  in  the  city  at  t! 
time.  The  typhoid  death  rate  in  1910  was  89  per  100,000 
average  typhoid  fever  death  rate  for  1900-1909,  inclusive,  i| 
22.5.  For  the  years  1911,  1912  and  1913.  the  death  rate  av 
aged  11. S,  a  reduction  of  47%. 

The  population  of  the  eight  cities  totals  about  ?,(>:) 
000.  The  average  typhoid  death  rate  for  all  the  cities  v 
30.2  per  100,000  before  and  14.1  after  the  use  of  hy] 
chlorite,  a  reduction  of  15.8  deaths  per  100,000  or  51%. 

Of  the  eight  cities  considered,  six  had  higher  typhi, 
rates  in  1913  than  in  1912,  but  Mr.  Jennings  reiua 
that  1913  has  been  called  a  "typhoid  year"  and  Si 
doubtless  the  number  of  typhoid  deaths  would  have  ft 
much  larger  that  year  bad  it  not  been  for  the  use  of  hv 
chlorite.  ' 


<b  vys©  oh  (U©=>©ir<siiiEa®vt£©s  aim  suai 

Tracts  fioip  Hinrl^atHOKn 

\\\    II  m.  II.   Logan* 

The  following  method  of  preparing  lauds  for  irrigafl 
does  not  embrace  any  new  principles  or  operations,  lb 
ever,   it   was   used   to  advantage  on   the   property  of 
Carlsbad    Plantation   &    Orchards    Co.,   about    12   mi 
southeasl   of  Carlsbad,   X.   M..  on  the   Pecos   River, 

probably    I  be    same    method    would    I Ifeclive   elsewlu 

when  used  under  similar  c litions. 

A  portion  of  the  lauds  bad  very  little  grade ;  the  lop" 

i;ipli\  was  fill  I  and  Iwisted.  Tile  •'bolder"  system  \v:i 
already    in    use  mi   the   project    for  applying  water  to  thi 

I I. 

I'ndei   the  border  system  of  irrigation,  which  has  lorn 

been    iii    vo< iii    the    southwestern    part    of    the    I'uitei 

States,  the  land  is  divided  approximately  into  reclanglpi, 
by  small  levee  .  oi  borders,  onl\  n  few  inches  high.  Thi 
land  Kin"  between  llicin  have  a  slope  in  Hie  direction  ol 
theii  "le.ile  i  ihuieii  ion,  but  should  be  level  transversel] 
so  thai   when  water  is  admitted  In  I  he  upper  end  ii  will 

10     i ' Bldi      Denver,  I  lolo 
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read  evenly  between  the  borders  and  flow  uniformly  to 
e  lower  end.  For  any  particular  soil  and  slope  there 
an  economical  spacing  and  length  for  borders.  This 
n  be  determined  only  by  experience. 
On  the  project  under  discussion  the  soil  was  exeeed- 
gly  light  and  friable  and  was  easily  washed,  so  that, 
>  doubt,  the  border  system  was  the  one  best  adapted,  al- 
iough  the  initial  cost  of  leveling  and  preparing  the  land 
ir  distributing  water  was  greater  than  it  would  have 
;cn  under  other  systems. 

Following  is  a  brief  description  of  the  work  of  sur- 
ging and  laying  out  the  irrigating  system  on  a  small 
iition  of  the  property. 

Taking  Topography — Accurate  topography  was  a 
leessary  prerequisite  to  the  laying  out  of  the  distribution 
vstem.  The  topography  party  consisted  of  an  instru- 
lantman,  head  chainman,  who  also  acted  as  rodman, 
>ar  chainman  and  stakeman.    A  transit  was  used  for  de- 


determined  and  its  elevation  secured  by  a  rod  reading. 
Next,  M-i.  200  ft.  from  M-2,  was  established  and  its  ele- 
vation recorded.  Similarly,  the  elevations  of  points  M-G 
to  M-12  were  obtained. 

All  stations  measured  from  the  point  M  on  the  base 
line  and  at  right  angles  thereto  were  defined  in  the  field- 
book  by  the  prefix  M.  The  number  used  in  conjunction 
denoted  the  distance  out  in  even  100-ft.  lengths.  Af-1.5, 
for  instance,  indicated  a  point  150  ft.  from  M.  Stations 
closer  than  200  ft.  were  nut  ordinarily  established.  They 
were  used  only  when  a  change  in  slope  could  be  detected 
with  the  naked  eye. 

When  it  was  deemed  desirable  to  obtain  the  elevation 
of  points  not  on  the  line  on  which  the  instrument  was 
clamped,  such  points  were  located  by  pacing,  or  by  meas- 
uring at  right  angles  from  known  points  on  line.  Or- 
dinarily, no  stakes  were  left  in  the  ground  except  where 
they  seemed  likely  to  be  needed  for  future  reference. 


Coordinates    ■ 
— —  Laterals 

Borders 

■        ■  Contours 
Base  Line 


B  C  D  E  waste    F    ditch   6    — *"      H  I  J  K  L 

IRRIGATION    TRACT  SURVEYED  AND   PLOTTED  BY   THE    I'm:  OF   RECTANGULAR   COORDINATES 


ning    both    alignment    and    levels    throughout    the 
work. 

Referring  to  the  accompanying  plan,  the  first    field  op- 

>n   was  the  staking  out   of  the  base   line   AM,  with 

-  200  ft.  apart.    The  elevation  "I*  each  station  was 

both  mi   lb.    ground   and  on  the  tops  of  well 

driven  slakes.     The  latter  readings   were  used  as  bench 

ions  ill  future   work. 

I  he   transit    wn      ■     m  er   the  point    M  and   its 
II  I    men  nred  from  the  top  of  the  stake.     Then  an  angle 
of  00    was  tin  tied  I  rom  the  base  line    I  W.  and  the  instru- 
ment  clamped.     Psing  n   200  ft.   tape,  a    point    U 
ft.  distant   from    l/.  at   i  ight  angles  to  the  base  line,  waa 


After  work  on  the  "M  line"  was  completed,  the  instru- 
ment was  moved  to  /-.  clamped  on  a  line  perpendicular 
to  the  base  line,  and  a  new  11.  I.  obtained.  At  the  point 
M-12,  a  rigid  angle  was  laid  off  with  the  tape  and  at  a 
distance  of  200  ft.  the  poini  £-12  established.  This 
clicked  the  "/.  li  mined  by  the  transit.     Prom 

the  p"inf  L-1S,  200-ft.  stations  were  set,  working  toward 
the  transit.  II  was  found  t li.it  the  distance  back  to  the 
instrument  checked  very  closely,  and  by  so  working,  the 
tramp  back  was  made  as  productive  as  the  one  away  from 
the  base  line. 

W.iik    was    carried    on    in    a    similar    manner    from    all 

stations  mi  the  base  line.     As  indicated  in  the  plan,  the 
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reference  line  for  all  fieldwork  was  taken  on  the  west  side 
of  tlic  tract.  It  could  have  been  placed  in  the  middle 
and  the  work  carried  on  from  both  sides. 

Plotting  Topography — The  principal  advantage  of 
taking  field  notes  in  the  foregoing  manner  lies  in  the 
form  of  the  data  and  their  adaptability  to  plotting.  Such 
notes  can  be  easily  and  quickly  plotted  without  the  aid 
of  a  protractor,  scale  or  straight-edge  and  without  any 
office  reductions.  All  information  was  referred  to  a  sys- 
tem of  rectangular  coordinates  and  consequently  was 
readily  reduced  to  map  form  by  the  coordinate  method. 

For  the  Carlsbad  work  a  piece  of  cross-section  paper, 
ten  lines  to  the  inch,  was  the  groundwork  for  the  plot- 
ting. Assuming  a  scale  of  100  ft.  =  1  in.,  the  distance 
between  the  fine  lines  represented  10  ft.  and  between 
the  heavier  lines.  LOO  ft.  The  base  line  was  made  to  co- 
incide with  one  of  the  heavy  lines  and  the  points  A  to  M 
placed  thereon.  Elevations  of  all  other  points  taken  in 
the  i  nurse  of  the  fieldwork  were  placed  directly  at  their 
proper  location  on  the  cross-section  paper.  Shots  could 
be  plotted  in  the  field  if  considered  advisable. 

In  the  accompanying  plan  only  the  large  squares,  with 
sides  equal  to  200  ft.  on  the  cross-section  paper,  are 
shown  by  the  dotted  lines.  For  the  sake  of  clearness, 
elevations  have  been  left  off  the  drawing;  but  contours 
are  shown,  which  were  plotted  from  the  elevations.  On 
the  original  map,  in  addition  to  the  1  -ft.  contours,  those 
representing  variations  in  elevation  of  6  in.  were  drawn 
where  the  ground  was  fiat  and  the  6-in.  contours  would 
be  100  ft.  or  more  apart.  These  6-in.  contours  have  also 
been  omitted  from  the  accompanying  plan. 

Location  of  Distribution  System — With  the  topo- 
graphic map  before  them,  the  engineers  of  the  project 
were  able  to  plan  lateral  and  border  systems  with  a  view 
oi  securing  the  maximum  economy  in  leveling  the  ground 
surface  and  in  building  borders,  in  labor  and  time  con- 
sumed in  distributing  water  and  in  the  quantity  of  water 
used. 

The  plan  shows  the  manner  in  which  the  irrigation 
■  ■i  was  fitted  to  the  ground.  The  main  lateral  sup- 
plied all  of  the  sub-laterals  which  in  turn  delivered  water 
to  the  border  systems.  Efficiency  in  operation  demanded 
thai  there  be  few  changes  in  the  direction  of  borders. 
Economy  in  leveling  the  .•.'round  required  that  the  sys- 
tem 61  the  topography.  The  plan  of  using  "blocks"  of 
borders  was  a  compromise  between  these  two  divergent 
requirement   . 

The  Bystem  was  projected  upon  the  original  topo 
graphic  map.  The  lines  on  the  crofls-section  paper  became 

coordinates  for  local thus  projected.     In  a  manner 

similar  to  thai    used   in  the  taking  of  to] raphic  notes 

point-  were  [aid  out  on  the  ground.     For  example,  "La1 

i      the    "C    line"    at    C-5.65,    and    the    "Q 

line"  al  0-3.60.   These  two  point    determine  the  position 
and  direction  of  the  lateral.     Its  length  could  he  either 
tnputed  from  i  li.  i  oordinate  . 
In  locating  tie    .li  tribution  system,  the  laterals  were 
out  and  then  ■>    taki       i    placed  at  each  end 
h  border.     On  account  of  tie    lighl    oil  very  little 
. ould  lie  i.  ill       Small  drop    were  in 

tailed  to  keep  t he  alignment  of  the  lateral     traight. 
Co  I .  »ii  i  .ii         ii.     oonstructed     with     a 

!'■      i       Mi.    made  by  casting 
i  i  row  with  a  plow.     Tie    ground  bel  ween 
bo nil  :  I  transversi  Ij   «  tth  '  Pre  on"    . 


and  afterwards  dragged.  For  the  leveling  work,  stak 
marked  with  the  necessary  cut  or  fill  were  set  at  intern 
varying  from  20  to  50  ft.  Very  little  leveling  was  r 
quired. 

■® 

Mississippi!  JRI^'©2=  Bridlfl© 
Jecttedl  sxft  Hew   Os=Il@^,ims 

The  project  for  a  bridge  over  the  Mississippi  near  Ni 
Orleans,  first  agitated  in  1888,  and  subsequently  carrii 
to  the  point  where  a  number  of  complete  sets  of  plai 
were  developed,  has  been  revived  sufficiently  to  prom 
early  beginning  of  the  undertaking.  E.  L.  Corthel 
N'orth  Egremont,  Mass.,  is  consulting  engineer  for  th 
project. 

The    bridge    project    of    the   early    nineties   was   full 
dealt   with   in  our  issue  of  Apr.    1,   1807,  p.   208,  wher 
the  bridge  was  illustrated  by  perspective.     A  number  c 
earlier  notes  in  Engineering  News,  from  1888  to  189; 
may  also  be  referred  to.     The  Southern  Bridge  and  Rail 
way  Co.,  a  corporation   backed  by  the   Southern   Pacifi) 
Co.,   held  the  charter;  Mr.   Corthell  was  president  an. 
chief  engineer.      The   crossing  was   to   be   made    in   th 
neighborhood  of  Twelve   Mile   Point,  4  or   5   mi.  aboi 
New  Orleans,  at  a  point  where,  according  to  river  experi 
ence,  there  had  been  no  change  in  bed  or  banks  witb.ii 
the  memory  of  man.     The  span  of  the  cantilever  bridgt 
was  to  be  1070  ft.  between  centers  of  main  piers,  and  tin 
clearance  85  ft.  above  extreme  high  water,  and  the  widll 
between  trusses  40  ft.    The  structure  resembled  greatlj 
the  more  recent  Ohio  River  cantilever  bridges,  as  Wabasi 
and  Beaver.     The  suspended  span  was  to  be  410  ft.  long 
the  anchor  arms  660  ft.  8  in.  each.     The  design  appi 
and  accepted  at  that  time  was  the  work  of  the  Phcenh 
Bridge  Co.,   who   had  submitted   designs   in  competition 
with  a  number  of  other  concerns.     The  foundations  ward 
to  extend  to  a  depth  of   170   ft.   below   low   water,   the 
water  depth  being  about  100  ft.    The  material  at  founda- 
tion depth  was  determined  by  wash  borings  extending  tn 
over  200-ft.   depth,   which    penetrated   only  sand,   rather' 
coarse,  at  170  ft.  and  below.     Hock  was  not  found  within 
attainable  distance.      It   was   intended    to   sink  the   piers 
by  open  dredging  through   wells    (cylinder  piers). 

Present  ideas  favor  a  double-deck  bridge,  one  deck 
being  for  highway  and  electric  railway  traffic,  while  the1 
old  project  was  for  a  railway  bridge  only.  Designs  have 
not  yet  been  worked  out,  nor  a  location  actually  selected. 
The  charter  of  the  old  Southern  bridge  and  Railway 
Co.  expired  over  a  dozen  years  ago.  and  no  doubt  IV  sh 
proceedings  will  have  to  be  gone  through  to  get  Congres- 
sional  approval.  However,  Mr.  Corthell  states  that  the 
site  then  chosen  is  so  favorable  that  it  may  be  regarded 
as  the  only  available  site,  and  according  to  Ins  prophesy 
the  bridge  now  contemplated  will  have  the  same  location 

While  a  lone-span  cantilever  bridge  is  the  probable 
and  logical  thing  for  the  location,  designs  wen'  nlso  1 1 1 . •  - 1  - ■ 
in  the  time  of  the  old  Southern  Bridge  and  Railway  Co. 
for  low  level  crossings  with  movable  span'-,  for  a  vertical 
lift  bridge  and  for  a  double-draw  swing  bridge,  each  oi 
these  two  designs  giving  n  clear  opening  between  main 
piers  of  1000  ft.  as  required  by  the  War  Department 
While  these  plans  (particularly  Hint  for  the  two  pan 
Bingle  bridge)  were  worked  out  in  complete  detail  at  thd 
time,  we  mention  then  qom  oulj  as  a  historical  remi« 
in  i  ence. 
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,ast  week  occurred  the  first  anniversary  of  the  great 
Ural  States  floods  of  1913.     The  people  of  Ohio  and 
l|liana   will   remember  for   many   years   the   rains  and 
abating  torrent-   of  the   week  from   Mar.   23   to   30. 
such    widespread    property    destruction    by    natural 
nev  has  ever  occurred  in  the  United  States. 
■Similar   floods    are   not    likely   to   occur   soon — within 
f  a  century  or  so — or  perhaps  within  two  or  three  cen- 
ies.    But  the  best  we  can  say  is  "not  likely,"  the  pos- 
Hiti/.   though   remote,   of   a    recurrence   cannot  be   de- 
ll    Even  more  disastrous  floods  may  occur. 
Indications  are  that  a   wet  cycle  of  years  is  on,  or  is 
_  on.    The  general  course  of  the  rainfall  curve  sug- 
The  rains  of  March,  1913,  may  then  be  not  an 
Mated  phenomenon  but  merely  a  striking  feature  of  a 
!    ■        ipitation   epoch.     The   rainfall-floods   of   recent 
i  mths  in  Texas  and  California — themselves  only  second 
-'  to  the  Central  States  flood — point  in  the  same 
notion. 

,  The  year  has  been  a  busy  one.  for  citizens,  railway  com- 

ounty  and   city  authorities;  so  busy  that  theie 

i-  neither  time  nor  means  for  going  farther  and  build- 

srer  flood  bulwarks.     A   repetition  of  the  1913 

o.I~  at  the  present  time  would  find  the  devastated  re- 

"ii-  just   as   unprepared  and  vulnerable  as  last  year — 

id   the   people  of  those   regions   know  this.     However, 

been  considered  and  new  administrative  meas- 

iv-  have  been  framed  for  carrying  out  future  effective 

rotection  work.    There  is  every  prospect  that  the  coming 

ason  will  show  much  achievement. 


Use  lira  Faction^  C©irastl2'tuic= 


A  half-dozen  years  ago  it  looked  as  if  the  use  of  timber 
ii  mill  construction  was  likely  soon  to  disappear.  The 
•apid  developmenl  of  concrete  and  steel  construction  and 
nl  advance  in  the  price  of  first-class  timber  prom- 
-  bring  aboul  a  sweeping  change  in  practice  and  to 
!>rni!_'  to  an  end  the  standard  "slow-burning"  mill  con- 
struction which  has  been  so  long  and  so  successfully  used 
in  the  East,  especially  in   New  England. 

Tin-  enormous  development  of  tin.  lumber  industry  in 
the  South,  however,  ha-'  more  than  kept  pace  with  thi 
mand  for  lumber  during  the  past  three  or  four  yeaTS  will; 
the  resull  that  at  the  presenl  time  prices  on  Southern 
pine  timber  rule  lower  than  thev  have  for  manv  rear-. 
There  are  numerous  practical  advantages  in  timber  mill 
iction  which  stronsrly  incline  manv  mill  owners  to 
and  the  problem  before  engineers  engaged  n 
erecting  structures  of  this  -oil  i-  how  to  purchase  tim- 
ber that  will  cive  results  equal  to  those  which  wen  ob- 
tained by  the  Southern  pine  available  a  quarter  of  a  cen- 
turv  a'.'o. 

Within   the  last    month,  a   report   has  been   made  to  the 
ltd   Factory  Mutual   Fire  Insurance  companies  of 


Xew  England  by  F.  .1.  Iloxie,  giving  the  results  of  a 
tour  of  inspection  of  the  Southern  pine  districts  from 
which  timber  for  the  Northern  market  is  procured.  The 
matter  in  the  report  is  of  interest  to  every  engineer  who 
has  to  draw  specifications  for  or  inspect  Southern  pine 
timber. 

The  two  chief  things  which  are  aimed  at  by  the  engi- 
neer in  purchasing  Southern  pine  timber  are  to  obtain 
the  true  long-leaf  pine  instead  of  short-leaf  or  loblolly 
pine,  and  to  obtain  material  sound  enough  to  be  free 
from  the  danger  of  dry  rot.  There  is  a  more  or  less  prev- 
alent idea  that  by  securing  timber  from  certain  desig- 
nated localities  the  purchaser  can  be  sure  that  he  is  gi  L- 
ting  only  long-leaf  pine.  Mr.  Hoxie  states,  howevc  . 
that  he  found  in  all  cases  short-leaf  pine  growing  in  'he 
same  forest  with  long-leaf  and  being  cut  by  the  same 
mills.  Where  long-leaf  pine  is  removed  from  a  tract, 
short-leaf  pine  and  loblolly  take  its  place  as  si 
growth.  In  the  forests  visited  in  Central  Alabama  by 
Mr.  Hoxie,  long-leaf  pine  of  excellent  quality  covered  the 
hill  tops,  while  the  valleys  and  ravines  were  occupied  by 
equally  lame  trees  of  loblolly  and  short-leaf  pine.  There 
are  lanre  sawmills  owning  great  tracts  of  forest  lands 
from  which  they  are  cutting  excellent  long-leaf  pine  and 
all  around  their  lands  are  small  semi-portable  sawmills 
buying  logs  or  stumpage  from  the  farmers,  most  of  which 
is  short-leaf  pine  of  very  poor  quality. 

Not  only  is  the  place  of  origin,  ther  fore,  not  a  proof 
that  the  purchaser  is  obtaining  long-leaf  pine,  but  the 
timber  itself  cannot  certainly  he  identified  by  inspection. 
While  reputable  lumbermen  attempt  to  keep  the  long- 
leaf  pine  separate,  to  fill  specifications  calling  for  this 
variety  only,  the  lower  grades  of  merchantabh  timber 
called  "square  edge  and  sound''  includes  all  varieties — 
the  inferior  long-leaf  tree-,  short-leaf,  Cuban  and  lob- 
lolly. When  the  other  varieties  of  pine  become  mixed 
with  long-leaf  pine  the  difference  cannot  be  told  by  sur- 
inspection  and  not  always  certainly  even  by  micro- 
scopic examination.  The  same  tree  varies  enormously  in 
the  Oneness  of  grain  between  the  fop  and  bottom.  In 
many  case-,  long-leaf  pine  show-  a  coarser  grain  than 
short -leaf. 

One  of  the  chief  reasons   why   long-leaf  pine   is  pre- 
ferred by  the  engineer  is  not  only  its  greater  strength, 
but  its  greater  resistance  to  dry  rot.     Mr.   Iloxie  found 
dry  rot  and  fungus  growing  about  several  of  the  Sou 
lumber  yards,   indicating    the   danger   that    timber    mn 
he   infected    with   the  dry   rot  disease  before   it    is  sir 
from    the   mill.      Tn    one   specific   Case,   eighl    beam-    were 
purchased  and  carefully  inspected  to  secure  prime  qua! 
itv  bard  nine,  the  beams  being  intended  for  use  in  a  mill 
which    had  become  infected   with  drv   rot.     Only  th  | 
these  eight  beams,  says  Air.  Hoxie,  bad  sufficient  natural 
resistance  to  withstand  fungus  growth  ;  three  of  the  - 
mens  were  probably  short-leaf  pine,  and  one  was  infected 
with  1  i v i i ) o-  fungus  when  received. 

Mr.  Hoxie  makes  the  nronosal  thai  some  of  the  large 

lumber   manufacturer-    owning   large    tracts    of    long-leaf 
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pine  containing  at  least  100,000,000  ft.  of  standing  tim- 
ber and  capable  of  furnishing  12xl6-in.  merchantable 
timber  should  have  their  names  listed  by  the  Factory 
Mutual  Insurance  companies  in  the  same  way  that  tanks, 
sprinklers,  pumps  and  other  appliances  are  at  the  present 
time. 

Possibly  the  final  recommendation  made  by  Mr. 
Hoxie  is  the  most  important  of  all.     It  is  as  follows: 

Studies  should  also  be  made  on  antiseptic  treatments  to 
determine  those  "which  are  most  desirable  for  use  on  mill  tim- 
ber, in  order  to  make  the  less  durable  varieties  of  lumber  safe 
for   mill   construction. 

Since  it  is  admittedly  so  difficult  to  identify  true  long- 
leaf  pine  timber,  that  there  is  always  some  risk  that  the 
poorer  varieties  may  be  included  in  a  shipment,  a  proi  ess 
of  antiseptic  treatment  which  would  make  any  sound 
timber  reasonably  proof  against  dry  rot  would  have  great 
value.  For  mill  construction,  the  fire  risk  would  rule 
out  some  of  the  most  used  timber  preservative  processes. 
On  the  other  hand,  since  the  timbers  inside  a  mill  are 
protected  from  the  weather,  the  range  of  possible  anti- 
septic treatment  is  much  widened.  Treatment  by  brush- 
ing or  dipping  would  probably  give  sufficient  penetration 
without  going  to  the  heavy  expense  of  pressure-tank 
treatment.  It  is  to  be  hoped  that  the  Factory  Mutual 
laboratories  may  undertake  the  investigation. 


>lFB<Ci 


)ttSitte      I^OSidls 


Governor  Martin  Glynn,  of  New  York,  is  not  an  engi- 
ni  rr.  nor  does  he  claim  to  be  an  expert  on  highway  con- 
struction, but  tli«'  special  message  mi  New  York  State 
highway  work  which  he  scut  to  the  legislature  last  week 
is  well  wortli  careful  reading  by  all  engineers  interested 
in  highway  construction:  and  it  is  likely  to  be  quoted 
from  for  a  long  time  to  come.  Because  of  the  Gover- 
nor'- position,  if  for  no  other  reason,  bis  message  is 
likely  to  have  a  large  influence  in  determining  the  future 
highway  policy  of  New  York  State.  By  reason  of  New 
York's  enormous  expenditures  on  highway  work,  it  is 
likely  to  influence  practice  in  other  States  as  well,  par- 
ticularly in  the  East. 

We  print  the  Governor's  message  practically  in  full  on 
another  page  of  this  issue.     Its  salient  feature  is  the  dei 

on  thai  the  heavy  cosl  of  maintenance  of  macadam 

roadways  under  he;       traffic  in  New  York  State  is  plac 

ing  the  State  under  a  financial  burden  too  grievous  to  be 

borne.     The   Governor  declaree    thai    New    York    Slate 

iaved  with  macadam,  which  cosl  in  the  aeigh- 

pei  mile  to  l, mid,  cosl  $1000  per  a  He 

'  emu    to    maintain,    in    addition    to    which,    the    ma- 
cadam    urfaci    mu-t   be  entirely  renewed  at    ten-year  in- 
[56000   per  mile. 
1  : .  'dl  doubtless  be  challenged  by  those  in 

■    idam  i oad  ,     Thej   will  point 
implef  "i  l, it  uminou    ma.  a. lam  n  hich  have  in    ome 
traffii    foi    a    number   ol 
H  i!  ,    ha    mainti  I 'n 

lortiii  ders  of    macadam    pa\  ing,    how 

civ   little  of  the  bituminous   macadam   pa  emenl 

laid  on  NY.  the  lasi  half  dozen 

ood  account  ol'  itself. 

'I'),,  | 

the  i  b.nai  ter  of  the   >  oi    th<    manni  r  in 

v.  lin  ii  ■  Thesi  iow<   ei    are 


not  likely  to  save  the  day  for  bituminous  macada 
Numerous  investigations  of  New  York  State  road  wc 
have  made  it  sufficiently  clear  to  the  public  that  1 
newly  built  bituminous  macadam  roads,  constructed 
heavy  cost,  have  gone  to  pieces  very  badly  in  a  large  n' 
jority  of  cases,  and  that  the  State  has  been  obliged  to  <| 
pend  millions  of  dollars  for  their  maintenance. 

Here,  again,  it  is  doubtless  true,  as  is  indicated  in  t| 
recent  report  made  by  Commissioner  Osborne  concer 
ing  his  investigation  of  the  State  road  repairing  co 
tracts,  that  a  large  amount  of  money  has  been  wast' 
and  stolen,  in  carrying  on  this  repair  work.  Making  ; 
allowances  for  this,  however,  it  is  clear  that  even  if  tl 
repair  work  had  been  done  economically  and  efficient 
under  the  best  possible  system,  the  total  maintenance  e 
pense  per  mile  would  still  have  been  very  large. 

Governor  Glynn's  declaration  that  a  country  roadwj 
costing  a  thousand  dolllars  or  more  a  mile  per  anmi; 
for  maintenance  is  a  costly  luxury,  cannot  possibly  be  di 
proved.  A  thousand  dollars  per  annum  is  the  interest  s 
4%  on  an  investment  of  $25,000.  If  a  type  of  road  coul 
be  found  so  permanent  that  it  would  require  only  $10 
per  year  for  maintenance  instead  of  $1000,  the  saving  i 
the  annual  repair  bill  would  pay  the  interest  on  an  ir 
vestment  $22,500  greater.  In  other  words,  since  th 
State  can  under  ordinary  conditions  borrow  money  a 
4%,  it  could  afford  to  pay  over  $20,000  a  mile  more  fo 
a  permanent  roadway  than  the  $12,000  or  so  per  mil 
that  it  is  now  paying  for  bituminous  macadam  roads 
The  advocates  of  bituminous  macadam  who  attack  thi 
position  of  the  Governor  will  have  to  show  that  bitumin 
ous  macadam  roads  can  be  built  and  have  been  built  whicl 
will  withstand  heavy  motor  traffic  for  a  considerable  tern1 
of  years  and  not  require  such  heavy  annual  expendituic!1 
for  maintenance. 

Turning  now  to  the  permanent  roadways  which  the 
Governor  purposes  to  substitute  for  macadam,  these  an 
of  two  classes:  concrete  and  brick.  Concrete,  however, 
he  dismisses  mi  the  ground  that  the  experience  hitherto 
obtained  with  it  is  chiefly  confined  to  the  roads  of  Wayne 
County,  Mich.,  and  be  holds  that  this  experience  has  not 
been  extended  over  a  long  enough  period  or  over  a  large 
enough  territory  to  make  it  conclusive  as  to  the  merits  of 
the  concrete  road,  lie  devotes  his  chief  attention,  there- 
fore, to  brick  roadways,  which  he  estimates  can  be  built  in 
New  York  Stale  at  an  average  cost  of  $25,000  per  mile 
as  a  maximum,  and  can  be  maintained  al  an  annual  cost 
not    in  excess  of  $50  per   mile. 

In  order  to  reduce  the  cosl  of  building  hnck  roadways, 
the  Governor  proposes  to  have  paving  bricks  made  by 
convici  labor  in  the  State  prisons;  ami  he  thinks  thai  h\ 
this  means  the  cosl  per  mile  of  brick  roadways  might 
be  reduced  I"  perhaps  $15,000  per  mile.  On  the  aho\e 
figures  as  a  basis,  the  Governor  computes  a  saving  to  th' 
State  of  New  York  during  Hie  nexi  20  years,  amounting 
to  the  enormous  sum  of  $136,000,000,  if  brick  should  he 
substituted  for  macadam,  in  building  the  7500  odd  miles 
i  E  New  York  State  highways  still  to  be  built  to  complete 
the  network  of  main  roads  all  over  the  Stale, 

Governor  Glynn's  presentation  of  (he  economic  advan- 
ce .  of  permanent  roads  over  mads  which  involve  a  heavj 

annual    COfll    for    repair-,    has    been    given    in    sub-taiice    In 

oi- i     repeatedly  ;  but  coming  from  such  a  sou 

will,  without  doubt,  have  a  weigh!  with  the  public  which 
bo  titteranci    bj  an  engineer  could  have.     Furthermore, 
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Jury  engineers  in  charge  of  roadway  construction  have 

n  slow  to  appreciate  the  great  advantage  of  choosing 

Jpes  of  roads  of  low  repair  cost ;  and  no  engineer  could 

blicly  make  so  strong  a  statement  in  favor  of  one  par- 

iilar  type  of  material  for  roadway  work  without  en- 

ng  his  reputation  for  impartiality. 
A-  often  happens,  however,  when  a  layman  undertakes 
with  technical  matters,  there  are  a  number  of  f ta- 
rn  Gov.  Glynn's  interesting  statement  which  need 
me  qualification  before  they  can  be  accepted  by  engi- 
rs.     Without  questioning  the  soundness  of  his  main 
-ition,  it  must  be  said  that  the  selection  of  any  single 
of  roadway  for  State  road  work,  to  the  exclusion  of 
!  others,  would  greatly  hamper  the  engineers  in  charge 
\,  securing  the  best  results. 
For  example,  a  large  part  of  the  State  roadway  con- 
ruction  in  New  York  involves  considerable  realignment 
•avy  grading.     There  are  many  places  where  it  is 
by  far  to  lay  a  cheap  temporary  pavement  of  some 
or  even  to  leave  it  as  an  earth  road,  perhaps  with  a 
dressing  of  gravel  until  the  fill  is  thoroughly  concil- 
iated, the  slopes  have  become  permanent,  and  washouts 
i  the  gutters  and  down  the  sides  are  no  longer  serious. 
i  period  of  one  or  three  or  five  }rears,  it  may  be 

0  lay  a  permanent  and  expensive  pavement  of  brick 
concrete;  but  if  laid  at  the  start  on  a  fill  which  is 

till   to  receive   its   final    settlement,  the  result  is  very 

ikely  to  be  an  uneven  pavement  with  its  surface  cracked 

.nd  broken,  which  will  soon  show  the  effects  of  a  traffic 

ind  will  require  vastly  more  expenditure  for  its  mainte- 

lance   than    the   $50   per   mile   per   annum   assumed   by 

jovernor  Glynn. 

Again  the  extreme  variations  in  the  cost  of  roadways 

rent  types  are  very  much  greater  than  the  amount 

which  Governor  Glynn  has  assumed.     While  he  does  not 

state  the  width  of  roadway  mi   which   his  estimates  are 

I    i-  evident  that  in  order  to  justify  an  expendi- 

1  $12,000  to  $25,000  per  mile  in  building  a  road,  it 
have  a   traffic  heavy  enough   to  make  necessary   a 

double-track   width,  or  say,    16  ft.,  which   is,   in  fact,   a 
ii  standard  in   State  highway  construction.     Such 
a  roadway  requires  9386  sq.yd.  of  surfacing  per  mile. 
The  figures  given  by  Governor  Glynn  lor  macadam,  con- 
crete and   brick   roads,    respectively,  might  be  assumed, 
therefore,  to  correspond  to  an  approximate  cost  of  about 
per  sq.yd.   for  macadam,  $1.50  per  sq.yd.  for  co:>- 
and  $2.50  per  sq.yd.  for  brick. 
It  mii-t  lie  remembered,  however,  that  the  figures  per 
i\en  above  include  usually  many  items  beside  the 
cost  of  the  wearing  surface.  Whether  a  road  is  paved  wit1! 
te,    macadam,   or    brick,    it    must    have    the    sun; 
amount   of   work   spent    on  grading,  on   drainage,  mi   the 
.iter-,  etc.,  on  dressing  and  sodding  of  si 
iard  rails  at  dangerous  places,  on  bridges  and  cul- 
and  on  such  minor  items  as  sign  boards,  warnings, 
milestones,  monuments.  cU-.,  besides  the  engineering  ex- 
in  connection  with  surveys.  All  these  are  included 
twelve  thousand  odd  dollars  which  the  Governor 
as  the  cost  of  macadam  roads,  making  the  actual 
the  wearing  surface  itself  very  much  smaller  than 
in-  indicated  on  the  face  of  the  Governor's  figures. 
The  deduction  from  these  facts,  of  course,  is  that   the  <li>- 
ii   iii  i  cosl   between   the  macadam  road  ami  the 
hi  road  of  brick,  is  considerably  more  than  would 
Appear  on  the  face  of  the  returns. 


It  is  probable  that  the  concrete  road  deserves  a  larger 
place  in  the  Governor's  program  than  he  has  accorded  it. 
It  would  not,  of  course,  be  wise  for  New  York  to  embark 
on  a  large  scale  in  concrete  road  building  on  the  strength 
of  Wayne  County's  experience  alone,  nor  would  it  be  wise 
to  do  so  on  the  strength  of  its  own  rather  unfortunate 
experiences  in  the  laving  and  use  of  concrete  roadways. 
There  has  now  been  accumulated,  however,  enough  ex- 
perience with  the  concrete  road  in  a  number  of  States  in 
the  Middle  West,  go  that  that  type  of  roadway  certainly 
stands  vastly  better  with  engineers  than  it  did  two  or 
three  years  ago,  particularly  since  this  accumulated  ex- 
perience has  shown  that  the  best  types  of  concrete  roads, 
built  under  the  best  specifications  as  to  material  and 
workmanship  and  with  proper  inspection  to  see  that  the 
specifications  are  carried  out,  are  giving  on  the  whole 
admirable  results. 

Turning  now  to  the  Governor's  advocacy  of  brick,  the 
first  point  to  be  noted  is  that  the  range  in  cost  of  brick 
paving  is  very  wide,  even  where  it  is  laid  under  substan- 
tially the  same  specifications  and  with  the  same  ma- 
terials. This  is  due  first  to  the  large  factor  which  the 
cost  of  hauling  represents  in  the  cost  of  brick  pavement. 
Paving  bricks  sufficient  to  lay  a  square  yard  of  road 
weigh  in  the  neighborhood  of  a  quarter  of  a  ton.  If  the 
road  is  located  where  a  long  rail  haul  is  necessary  on  the 
brick,  and  especially  if  a  long  wagon  haul  is  necessary 
from  the  railway  station  to  the  place  where  the  bricks 
are  to  be  laid  in  the  road,  the  cosx  per  square  yard  of 
brick  paving  runs  up  very  rapidly. 

In  the  State  of  Ohio,  where  paving  brick  can  be  se- 
cured with  a  very  short  rail  haul  and  where  there  are 
plenty  of  contractors  experienced  in  laying  brick  paving 
so  that  sharp  competition  can  be  secured  on  paving  con- 
tracts, the  cost  of  first-class  brick  paving  on  a  concrete 
base  is  in  the  neighborhood  of  $2  a  square  yard.  Any- 
where in  New  York  State,  a  considerable  addition  must 
be  made  to  these  figures  if  a  brick  pavement  as  good  as 
the  Ohio  pavements  is  to  be  laid.  It  is  worth  noting, 
too.  that  in  order  to  secure  the  very  low  annual  cost  of 
maintenance  on  which  Governor  Glynn  rightly  lays  so 
much  emphasis,  it  is  necessary  that  the  pavement  be 
laid  in  the  best  possible  manner  under  the  best  specifica- 
tions. Any  attempt  to  cheapen  the  work  by  saving  in  the 
foundation  or  in  the  character  of  the  paving  material,  or 
in  the  quality  of  tin  workmanship,  usually  has  to  be 
paid  for  eventually  in  increased  cosl  of  repairs. 

I l«.w  rapidly  a  long  wagon  haul  raises  the  cost  of  brick 
paving  is  perhaps  not  always  realized,  even  by  engineers. 
To  illustrate,  if  a  wagon  haul  of  10  miles  is  necessary  to 
deliver  brick  from  the  railway  station  to  the  point  where 
they  are  to  be  used,  ami  if  the  average  cosl  of  hauling  the 
brick  is  20c.  per  ton-mile,  the  cost  of  hauling  the  bri(  k 
abme   will   amount    to   50c.   per   Bq.yd.   of   pavement.      The 

concrete  base  will  weigh  nearly  as  much  as  the  brick  sur- 
face, so  if  the  cement  and  -and  and  stone  have  also  to 
be  hauled  this  10  miles,  another  50c.  will  In1  added  to  (he 
cost  of  the  road.  In  mosl  places  in  New  York,  however, 
the  sand  and  stone  can  be  obtained  within  a  shorter  dis- 
tance of  the  work. 

f)n  the  rail  haul,  while  the  trunk  lines  make  a  fairly 
lev,  i. lie  for  paving  brick,  some  of  the  local  branch  road- 
lone  of  necessity    to  chai  ■■■  a  considerably  higher  rate 

in    order    io    make   both    ends    meet.       At    the    rate   of    four 
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mills  per  ton-mile,  a  haul  of  500  miles  will  add  another 
50c.  per  sq.yd.  to  the  cost  of  hrick  paving. 

A  year  or  more  ago,  the  New  York  Board  of  Water 
Supply  made  plans  to  lay  brick  paving  on  the  roadway 
around  the  Ashokan  Reservoir  in  the  Catskills.  The  en- 
gineers of  the  Board,  after  careful  investigation,  reached 
a  conclusion  similar  to  that  of  Governor  Glynn,  that  to 
secure  a  minimum  cost  of  maintenance,  the  extra  first 
cost  of  a  brick  paving  on  this  roadway  was  fully  justi- 
fied. The  bids  for  the  work,  however,  as  we  recall, 
showed  prices  as  high  as  $3.50  per  sq.yd.  Paving  brick 
from  Ohio  could  be  delivered  by  water  at  Kingston,  from 
which  port  there  was  only  a  short  rail  haul  over  the 
Ulster  &  Delaware  R.R.,  to  the  site  of  the  dam.  This 
local  road,  however,  charged  high  freight  rates,  and 
there  was  a  wagon  haul  for  a  considerable  distance  over 
rough  construction  roads  from  the  railway  station  to 
the  various  points  on  the  roadway  to  be  built. 

Governor  Glynn  propose-,  in  order,  to  cut  down  the 
cost  of  brick  paving,  to  have  paving  brick  manufactured 
by  convict  labor.  According  to  the  New  York  Stats 
geologist,  there  are  plenty  of  shales  in  southern  New 
York  suitable  for  paving-brick  manufacture.  The  Gov- 
ernor  recommends  that  an  experimental  plant  shall  be 
started  in  connection  with  the  State  Reformatory  at 
Elmira  and  a  bill  appropriating  $50,000  for  this  was  in- 
troduced  in  the  legislature.  If  it  is  true  that  the  shales 
in  this  section  of  Ne  v  York  are  suitable  for  making  good 
paving  brick,  the  Governor's  message  oughi   to   lead   to 

the  establisl m  of  numerous  paving-brick  plants  in  this 

section  operated  as  a  private  enterprise.  At  present, 
tin'  manufacture  of  paving  bricks  in  New  York  State  is 
an  infant  industry.  The  total  output  of  the  few  plants 
in  operation  is  trifling  compared  with  that  produced  in 
Ohio.  This  is  partly  due,  without  doubt,  to  the  fact 
thai  tin'  merits  of  first-class  brick  pavemenl  are  not  un- 
derstood I'v  In"  general  public  in  the  district  east  of  the 
Alleghenies.  It  is  probably  dm'  also  to  a  lark  of  experi- 
ence m  paving-brick  manufacture  on  the  part  of  those  in 
i  barge  oi  some  of  the  enterprises  which  have  been  started, 
and  possiblj  also  to  some  deficiency  in  the  raw  material 
in  New  York  compared  with  that  found  west  of  the  Alle- 
i    . 

There  is,  however,  a  large  possible  markei    for  good 

pa1  in'j   brick  in   New   Yoil    and  other  Easlcrn   slates.     If 


raw    material    is   available   for   the    industry,   those  w! 
would  engage  in  it  as  a  private  enterprise  need  not  he. 
tate  because  of  Governor  Glynn's  proposition  to  emplj 
convict  labor   in   the   business.     There   are   well   kno\ 
drawbacks  in  the  use  of  convict  labor.     In  the  nuuiuf, 
ture  of  paving  bricks  under  modern  conditions,  a  re 
large   part  of  the  work   is   done   by   machinery.     Iu 
large  paving-brick    plant  the   shale  is  dug  by  a   stea 
shovel  instead   of  by  human  muscle;  it  is  ground  -n 
mixed  by  machinery,   and   the   bricks  emerge   from  I 
brick  machine  ready  to  he  placed  in  the  kiln  for  bur 
ing.     While  a  considerable  amount  of  labor  is  emplovi 
in   connection   with    paving-brick    manufacture,   a  lar:j 
part  of  it  is  highly  skilled  labor,  requiring  reliable  ai| 
experienced  men,  and  the  use  of  convicts  would  in  vol 
a  considerable  element  of  risk.     If  we  assume  75c.  pi 
sq.yd.  as  an  average  figure  for  the  manufacturing  cost 
paving  brick,  it  will  he  found  that  a  large  part  of  th 
cost  must  be  charged  to  the  items  of  fuel,  supplies,  t 
pairs,    and    interest    on    the    plant,    general     overhea 
charges,   with   superintendence    and    other    skilled  labo 
leaving  perhaps  only  half  the  cost,  more  or  less,  to 
assigned  to  the  ordinary  labor  employed.     Even  if  th 
labor  were  obtained  for   nothing,  therefore,  by  the 
ployment  of  convicts,  it  would  mean  no  such  large 
ing  in  the  cost  per  sq.yd.  of  brick  paving  as  is  assume 
by  Governor  Glynn. 

Besides  this,  the  almost  inevitable  inefficiency  iu  I!, 
conduct  of  a  manufacturing  plant  run  by  state  olhViah 
who  know  very  little  about  the  business  they  are  untie 
taking,  will  almost  inevitably  lead  to  larger  operating  • 
penses  than  would  be  njcessary  for  a  private  concern  nn 
by  an  intelligent  business  man  who  knew  every  detail  oi 
the  industry  he  was  carrying  on. 

We  might  elaborate  these  reasons  in  much  more  detail 
but  enough  has  been  said  to  show  that  Governor  Glynn 
is  much  too  sanguine  in  supposing  that  the  cost  of  build 
ing  brick  roadways  in  N"ew  York  State  can  be  materially 
reduced  by  the  u  e  of  convict  labor  in  brick  manufacture 

It  is,  however,  by  no  means  necessary  that  brick  imis1 
be  made  with  convict  labor  in  order  to  establish  the  mei 
its  of  brick  as  a  paving  material.  Governor  Glynn's  re 
markable  message  will  doubtless  have  an  important  effee 
in  bringing  these  merits  to  public  attention,  not  only  i 
New  York,  but  throughout  the  country. 


(iniiiiiiiiiiiiiiinini't'i'N! iniiiiiiiiiiini inn nnimiin.iiinniiminmu inn HUM i in Ill min/iii llilllill i i i i n min i mm mi i mm i nilillimilli mi i nn 

ILettteirs  to  the  Editor 


ininmiiimt niiiinnn niiiimi mminnini! mi minniini n inn m nimtnimMinillllll IM1IIIMII iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiiiiiiiii niiiiiiinniimi minimi minium 


Capacities    of   Intercepting 
Sewers    in     Relation    to 
Fuatnare  Sewage  Flow 
Sir     I   have  read  with  much  interesi   the  letter  from 
.  '|,  Albn  in  1  oi   MEar,  5,  L91  I, 

tld  like  to  ■     ",      an  opinion  in  a  verj  F< « 
abject  o    i  apai  iti<     of  interi  i  era. 

F  him  quite  in  agrecmeni  with  Mr,  Allen  when  he  Bay* 
.  ntire  planl    hould  be  designed  with  the  m 


iinum  ultimate  demands  that  may  be  made  upon  it,  kepi 
in   \  lew  ." 

I  Btrongly  recommend  thai  intercepting  sewers  be  con 
Btructed  of  ample  capacity  at    (he  beginning,  and 
enough  to  meel  the  maximum  demand  thai  may  be  plan' 
upon  llieui  in  the  future.      Hue  regard  must,  of  course,  be 
paid  |o  maximum  and  minimum  velocity  In  the  sewer  H 
and  «  ithin  <  ertnin  limits  of  velocity  it   is  rertainl) 

i    to  allow  b  Ini  "•■  mm  gin  Por  ful  lire  developments. 

In   Manchester,   England,  provision  has  been  made  for 
the  ne\i    16  year  -  and  due  regard  has  been  paid  to  max- 
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um  concentration  of  rainfall  and  the  possibility  of  out- 
.  e  townships  using  the  interceptors  by  arrangement 
jth  the  city. 

!lt  is  much  more  economical  to  make  the  interceptors 
Jfficiently  large  in  the  first  instance  than  to  construct 
pplementary  sewers  at  a  later  stage;  and  I  might  add 
at  after  carefully  calculating  the  maximum  ultimate 
mand  which  is  likely  to  be  made  upon  the  interceptor 
the  future,  it  would  not  be  unwise  to  so  design  such  a 
trer  that  the  interceptor  would  not  run  more  than  three- 
lirters  full,  and  the  maximum  velocity  should  not  ex- 
ed  a  figure  previously  laid  clown. 

In  my  opinion,  there  should  be  a  rapidtrunoff  in  any 
TOrage  system  and  no  possibility  of  sewers  being  placed 
uler  pressure  at  any  part  of  the  system,  or  seepage  oc- 
lrring  and  making  itself  felt  at  sewage  outfall  works 
>r  pours  and  days  after  heavy  rains. 
The  foregoing  proposition  is  only  possible  where  the 
itercepting  sewers  are  of  ample  dimensions.  In  order  to 
rive  at  a  figure  which  will  govern  the  design  of  such 
BBS,  very  careful  and  accurate  observation  mnst  be 
ldei'taken  by  engineers  of  wide  experience  in  such  mat- 

Oswald  J.  Wilkinson, 
Engineer  to  the  Manchester  Corporation  Rivers  Com- 

i   the  Sewage-Disposal  Works  Extension. 
196  Deansgate.  Manchester,  England,  Mar.  17,  191-4. 


More  CosaceirmiiE&ig  Puslblllcaft^ 

v  I — I   have   read   with   much   interest   C.   E.   Drayer's 
e  on   '"Publicity."   in   Exgixekrixg  Xews,  of  Jan. 
!2,  your  editorial  comment  and  the   various  discussions 
e  article.     It  seems  to  me  to  be  very  important  to 
he  public  and  to  the  engineering  profession   that  engi- 
-IhuiM    adopt    a    more    sensible    view    toward    pub- 
licity than  they  now  have  as  a  rule,  and  that  engineers 
rl   take  a  more  active  part   in   educating  the  public. 
Mr.  Drayer's  article  deals  mainly  with  publicity  through 
icwspapers.     The  same  considerations  which  make  it 
desirable  for  engineers  to  avail  themselves  of  newspapers 
[in  a   proper  way  also   apply   to   publicity   through   more 
permanent     literature,    through    magazines     and     books. 
They  also  apply  fully  to  the  passing  on  of  ideas  to  others 
through  ordinary  conversation,  through  lectures  and  ad- 
dresses, and  to  helping  in  the  discussion  of  various  local, 
state   and    national    problems   which    involve  engineering 
element-  and  mi  which  the  public  action  is  apt  to  be  wise 
"i-  Foolish  according   to   whether  the  public  has  been  in- 
'  :  or   misled. 

Much  too  frequently  the  engineer  takes  the  attitude 
that  he  is  not  responsible  if  the  public  with  which  he  is 
in  touch  is  foolish  in  its  handling  of  a  local  problem  of 
Which  the  propei  solution  is  obvious  to  him.  Too  often 
nds  apart  with  superior  knowledge  and  inferior 
ni  i 

It  is  not  suflieieiil  for  an  engineer,  or  any  other  edu- 
Bated  man,  fo  know.  lie  musi  art.  A  part  of  an  engi- 
neer's duty  is  to  help  in  molding  public  opinion  by  edu- 
aml  guiding  the  public  in  those  matters  in  which 
Bngineers    by    virtue    of    their    training    and    occupation 

hnve  superior  knowledge. 
Engineers  know    that   it  is  foolish   for  any  large  city 


in  which  nearly  200  gal.  per  capita  per  day  is  being 
pumped  into  the  water  mams  to  fail  to  begin  at  once 
the  general  introduction  of  water  meters.  The  engineer 
knows  that  in  such  a  case  much  of  the  water  is  unneces- 
sarily wasted.  He  knows  that  Chicago,  for  example,  by 
wasting  more  than  one-fourth  of  the  water  pumped  into 
its  mains  greatly  increases  the  cost  of  its  water-sum il\ 
and  also  makes  the  pressure  insufficient  in  many  parts  of 
the  city  or  even  cuts  off  the  supply  above  the  third  floor. 
The  mistake  of  the  public  in  this  matter  is  based  upon 
the  notion  that  water  should  be  as  free  as  air.  which  is 
true.  The  engineer  knows  that  the  consumer  is  asked 
to  pay  for  the  transportation  of  water  rather  than  for 
the  water  itself.  In  the  case  cited  the  water  is  trans- 
ported from  far  out  in  the  open  lake  to  the  consumer's 
faucet  in  the  city.  Few  will  claim  that  transportation 
should  be  free.  In  such  a  case  as  this,  the  engineer  is 
in  a  position  of  advantage  and  should  do  his  part  in  giv- 
ing proper  publicity  to  the  fact-,  and  so  helping  to  over- 
come the  opposition  to  water  meters  ordinarily  encoun- 
tered. 

Many  engineers  know  that  much  of  the  recent  wide- 
spread condemnation  of  our  railroads  is  unwarranted 
by  the  facts,  that  some  of  the  existing  and  proposed  leg- 
islation interfering  with  railroad  management  is  unwise 
and  a  stumbling  block  in  the  way  of  what  is  needed,  and 
that  a  considerable  portion  of  the  public  is  asking  the 
railroads  to  perforin  utterly  impossible  feats.  Should 
not  engineers  do  more  than  at  present  to  help  the  pub- 
lic to  a  proper  sense  of  proportion  in  this  matter:-' 

Results  are  in  direct  proportion  to  the  amount  of  use- 
fully applied  energy.  The  public  opinion  on  matters 
primarily  engineering  in  character  may  lie  molded  by 
the  engineer  in  direct  proportion  to  the  amount  of  energy 
which  he  applies  to  the  education  of  the  public  in  such 
a  manner  that  it  will  be  usefully  applied  energy,  not  lost 
in  radiation  in  the  form  of  vague  or  misunderstood 
statements,  not  lost  in  the  friction  of  controversy,  not 
lost  in  the  high-pressure  exhaust  from  private  growling. 

The  primary  benefits  of  energy  applied  by  an  engini  r 
to  publicity  will  accrue  to  the  public.  The  secondary 
benefits  are  large  and  will  accrue  to  the  engineering  pro- 
fession  and  to  the  engineer. 

John  P.  Uayford, 

Director.  College  of  Engineering,  Northwestern  Uni- 
versity. 

Evan-ton,   III..   Mai.    in.    1  i » 1  1. 


©mi  ft!h\e   Cosmpeifiisgi&BOffii  of 

Sir- — A  comparison  of  the  diagrams  showing  "Yearly 
Compensation  of  Engineers,"  in  your  issues  of  .Tan.  ?■.' 

and  of  Mar.  1!».  is  certainly  interesting.  I'ul  the  ques- 
tion arises,  are  they  comparable? 

The   diagram   in   the   issue   of  Jan     22   is   based    on    the 

incomes  of  men,  the  majority  of  whom  are  practicing  en- 
gineering as  a  profession.  By  that  I  mean  they  are  in 
business  I'm-  themselves  and  not  working  for  someone  else 

on  a   salary. 

The  lawyer  who  i-  employed  mi  a  salary  is  rather  the 
exception,  and  to  keep  him  it  is  n.-cessarv  to  make  bis 
compensation  something  like  what  he  can  make  n  private 
practice.     The  same  is  true  of  the  do 
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I  believe  the  income  of  engineers  who  are  working 
under  similar  conditions  will  not  compare  unfavorably 
with  those  of  men  in  the  other  profession.  Indeed,  the 
diagram  referred  to  proves  it. 

The  diagram  in  the  issue  of  Mar.  19  claims  to  be  for 
men  working  on  a  salary.  That  means,  as  income  get- 
ters they  are  on  an  entirely  different  basis  from  the  men 
covered  by  the  former  diagram.  They  are  employtd 
just  as  other  clerks  are  and  they  compare  with  other 
clerks  in  compensation.  I  believe  it  to  be  true  that  the 
majority  of  engineers  are  on  a  salaried  basis. 

Some  years  ago,  while  I  was  working  for  one  of  the 
large  railroad  systems,  a  comparison  of  salaries  was  made. 
It  showed  that  the  men  in  the  engineering  department 
were  getting  neither  more  nor  less  than  the  men  in  the 
other  departments.  The  same  is  true  of  most  of  the  .large 
corporations.  This  means  that  in  the  eyes  of  those  fix- 
ing the  compensation  the  engineering  employee  stands 
the  same  as  a  clerk  or  a  bookkeeper. 

The  difference  in  compensation  is  controlled  by  the  at- 
titude of  the  public  toward  the  man  in  question.  Is  he 
employed  as  a  professional  man  or  as  a  regular  salaried 
employee?  If  he  is  paid  fees,  they  will  likely  be  ample, 
if  a  salary,  it  will  likely  be  much  less. 

I  presume  many  an  engineer  has  experienced  the  dif- 
ference. When  he  dues  work  outside  his  regular  em- 
ployment he  will  get  three  or  four  times  what  he  would 
have  gotten  for  the  same  work  in  the  regular  course. 
Could  he  sell  all  his  time  at  the  higher  rate,  there  would 
be  'iy  little  cause  for  complaint.  In  other  words,  what 
people  pay  for  is  not  engineering  ability  but  selling  abil- 
itv.  This  is  universally  true  and  any  effort  to  increase 
the  compensation  of  engineers  must  take  account  of  it. 

In  law  or  medicine,  the  man  who  lacks  ability  to  sell 
his  time  is  usually  soon  crowded  out.  in  engineering  he 

bangs  on,  on  a  salary.     End 1,  in  this  aspect  of  it,  engi- 

neering  is  not  a  profession  but  a  business. 

Arc  the  diagrams  of  compensation  in  the  two  instances 
comparable?  I  do  not  believe  we  would  lump  the  pro- 
prietor and  the  clerks  together  in  any  other  business, 
in  computing  average  incomes. 

Frank  E.  Clutz,  Borough  Engineer. 

Chamber-burg.    I'eim..   Mar.  21,    l'-M  I. 


Sir     -In    your    issue   of    Mar.    12,    I    Hole   a    -laleiiicnl    ii: 

nee  to  the  tonnage  of  vessels  passing  through  !h< 
Suez  i  lanal.  The  tonnage  through  the  canal  in  1912  is 
stated  at  28,008,945;  whi  reas,  in  "Whitaker'a  Almanack" 
,,  ia  stated  at  18,32 1,800  nel  ton--  I  take  it  that  the 
difference  i-  due  to  your  using  "gross"  ions.  A-  the 
ure  lei  ied  upon  the  "net-'  i.,i ge  and,  as  the  esti- 
mated tonnage  through  the  Panama  <  !anal  i  al  o  quoti  d 
in  the  -ariw  way,  it  would  Been  preferable  to  use  these 
rathei  than  fjro     torn 

The  fact  that  tl  '   mal,  .'Her   l  I   yeai     ol  

ntioii  than  18^  million  tons,  makes  P 

i  ,,i.,rv  John      '  n  ate  that    the   Panama  ( lanal 

will  p. i      t"1  '■  mill I-'     thai  in  eai  of  oper- 

ation to  pnl    il   iniMI. 

JAM]       Win  i  i 

u  0        Mai     '  I    I'M  i 


Aia  As°§»iiaEia©ini&  fear  Sfta&e  Regis' 
{tirgv&iioini  ©if  E.i»gpir&<ee2Fs 

Sir — The  wide  interest  in  the  subject  of  engineei 
compensation  appears  to  show  that  the  situation  has  L 
come  acute,  and  that  measures  must  soon  be  taken 
provide  relief  from  the  injustice  of  present  conditions 

If  engineers  were  not  so  deeply  immersed  in  their  ov 
professional  work,  they  would  have  long  ago  seen  tl 
the  working  of  economic  laws  must  eventually  bri 
about  the  present  situation.  As  long  as  no  restraints  a 
placed  on  men  of  any  profession,  trade  or  oceupatk. 
from  underbidding  their  equals,  just  so  long  will  tl 
compensation  of  these  men  be  kept  down  to  a  minim 
fixed  by  that  of  the  lowest  bidder,  which,  in  the  long  ru 
will  be  the  lowest  amount  on  which  the  lowest  bidd' 
can  maintain  the  lowest  standard  of  living  to  which  1 
is  willing  to  descend. 

Notice  that  I  say  "equals,"  for  men  of  superior  abi 
ity  can  usually  obtain  more  for  their  services  than  ca 
their  inferiors;  but  in  any  given  level  of  ability,  tl 
compensation  will  be  fixed  by  the  lowest  bidder  in  thi 
class. 

This  economic  law  is  now  fully  recognized  by  laborin 
men,  who,  by  their  unions,  have  raised  the  level  of  the 
compensation  far  above  that  which  would  otherwise  e: 
ist.  It  is  also  recognized  by  such  professional  men  i 
doctors,  lawyers  and  dentists,  who  have  succeeded  i 
getting  laws  passed  which  limit  the  practice  of  their  pr( 
fession  to  those  who  are  duly  registered  under  state  law 
and  in  good  standing  in  their  professional  societies.  1 
is  not  generally  recognized  by  ministers,  teachers  ami  ej 
gineers,  and.  as  a  result,  the  salaries  of  ministers,  teacl 
ers  and  engineers  are  far  below  their  proper  level. 

There  is.  then,  one  clearly  defined  way  out  of  the  dit 
fieulty.  Let  us  discontinue  the  practice  of  underbidden 
our  equals,  and  let  us  organize  to  prevent  ourselvi 
being  underbidden  by  those  who  are  not  our  equals,  bit 
would  represent  themselves  as  such  for  the  purpose  of  ol 
taining  employment  or  professional  work.  Such  an  oi 
ganixation  need  not,  and  should  not,  be  modeled  afti 
the  labor  unions,  which  seek  to  reduce  all  men  in  an 
given  trade  to  a  dead  level  of  compensation  and  oppoi 
tunity.  It  need  not,  and  should  not,  shut  out  proper  am 
fair  competition  based  on  the  individual  ability,  expert 
cine  and  general  attainment  of  individual  engineers.  I 
should,  however,  shut  out  the  incompetent  and  the  unpro 
fessional. 

I  can  see  no  reasonable  objection  to  a  system  of  stab 
registration  lor  engineers  similar  to  that  which  prevail 
for  doctors  and  lawyers.  Surely  it  is  more  importan 
that  the  engineer  who  designs  a  bridge  or  a  dam  be  com 
petent  to  do  his  work  than  thai  the  lawyer  who  draws  u| 
some  formal  deed  or  agreement,  or  defends  some  crim 
null,  be  versed  in  the  literature  and  practice  of  his  pro 
fession.  The  objection  that  a  civil  engineer's  lieena 
could  not  be  made  to  cover  the  entire  range  of  knowledge 
from  that  of  the  land  surveyor  hi  that  of  the  designing 
engineer,  seems  to  me  as  absurd  lis  would  be  nn  objection 

lo    the    preBent    system    of    licensing    medical    pracl  il  inner 

because,  under  ibis  system,  a  doctor  is  empowered  to  61 

anything   from    treating  a   cold    in    the   head    (fee  $'.' )    l< 
iviii,>\  mi'    an   appcndi\    (fee  $'.'11011  ) 

The  remedies,  i ben.  would  seem  to  be i 
l.     \    laic  license  system  admittinc  to  practice  in  IU 
profc    nl\  i hose  w ho  are  compi  tent. 
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i.     An  organization  to  determine  the  competency  of 

lose  who  wish  to  practice,   decide  upon   cases  of  mal- 

ractice    and    unprofessional    practice,    and    establish    a 

hedule  of  fees  and  charges  for  professional  work,  and 

■event  competitive  bidding  for  such  work. 

.',.     Laws  requiring  competent  engineering  design  and 

mervision  of  works,  so  that  it  will  no  longer  be  possible 

ir  private  parties  who  are  totally  ignorant  of  engineer- 

principles   to   construct   engineering   works   without 

loving  competent  engineers. 

Unless  some   such   course   is   adopted,   I   believe   that, 

itliin  the  next  few  years,  the  younger  engineers  will  be 

-nod  to  organize  for  their  own  protection,  adopting  the 

ethods  of  the  labor  unions  to  raise  their  wages  ,and  get- 

g   laws   passed   to  raise  the  wages  of  those  on  public 

Already    this    is    being    done    to    an    extent    not 

tly   realized   by  the  older   members   of  the   profession. 

general  adoption  of  such  methods  would  be  deplorable, 

d.   in   the   minds  of   the   public,   reduce  engineers  to 

e  level  of  workers  at  a  trade,  and  would  stunt  the  op- 

>i  i  unities  of  the  young  engineers  for  individual  growth. 

A.  K.  P. 
Boston,  Mass.,  Mar.  21,  1914. 
®. 

Sir — In  your  issue  of  Oct.  9,   191:5.  you  published  an 

rtiele    by    the   writer   concerning   an   economical    wharf 

lead   construction,  as  built  by  the   Savannah  Engi- 

2  &  Construction  Co..  at  Savannah,  Georgia.     The 

cation   id'   this   article   brought  forth   a  considerable 

imount   of  discussion   and   correspondence,   among  other 

hings  bringing  out  the  fact  that  Mr.  George  P.  Wood 

if    Peekskill,    X.    Y.,    held    a    patent    on    an    economical 

/harf  construction  of  somewhat   similar   type  issued  to 

jiini  Oct.  12.   1909. 

Mr.  Wood  has  recently  made  the  Savannah  Engineer- 
og  &  Construction  Co.  sole  licensee  to  handle  his  patent, 
uid  the  Torrance  &  Cunningham  patent,  issued  July  22, 
L913,  lias  been  assigned  to  the  same  company. 

W.  M.  Torrance. 
L23  William  St..  New  York  City.  Mar.  20,  1914. 

Mora  aft  P®\.ffii.sviiinis\. 

8ii  -The  editorial  in  Engineering  News  of  Feb.  26, 
1  "Canada's  Experiment  in  Government  Railway 
Miction,"  mii-t  make  very  interesting  reading  for 
those  who  arc  inclined  to  lie  enthusiastic  over  govern- 
ment ownership  of  anything  ami  everything. 

We  have  a  very  g I  example  of  a  government-btiili 

road  on  the  Isthmus  known  as  the  Panama  R.R.  Reloca- 
tion. 

The  building  of  the  canal   made  it   necessary  to  relo- 

iboul    lo  of  the    IV  miles  of  ll Id   Panama   R.R. 

'Flic  numerous  shifts  and  changes  and  rechanges  and  va- 
rious other  stunts  pulled  oil'  brought  the  cosl  of  the  en- 
tire work-  up  to  about  $9,000.01 ■  about   $225,000  per 

mile  no  the  average. 

\  .ci\  good  single  track  road  has  been  the  result,  but 
no  one  ran  tell  vol  whether,  when  the  canal  is  in  opera- 
tion, the  traffii  available  for  the  road  will  amount  to 
ten  thousand  Ions  :i  year  or  a  million  tons  or  more,  or 
whether   it    will    consist    principally   of  colored    markel 


women  ami  washer-women  traveling  back  and  forth,  be- 
tween the  terminals. 

Considering  the  cost  of  government  railroad  building 
in  Canada  and  Panama,  it  will  be  very  interesting  to 
see  how  much  of  the  "not  more  than  1000  miles"  oi 
Alaskan  Railroad  will  be  built  with  the  "not  more  than 
$35,000,000"  which  Congress  has  allowed  for  that  work. 
It  is  quite  possible  that  conditions  in  Alaska  may  make 
construction  work  there  even  more  expensive  than  ,.i 
Canada  or  Panama. 

W.  T.   M. 

Paraiso,  Canal  Zone,  Mar.  20,  1914. 


HOTES  AMD  QHJEIRHE^ 


In  our  report  of  the  discussion  of  George  A.  Johnson's  re 
oent  paper  on  "Water  Filtration  (p.  641,  Mar.  19.  1914)  we 
stated: 

John  A.  Kienle  (New  York  City),  formerly  of  Wilmington. 
Del.,  questioned  whether  the  cost  of  preliminary  filtration 
(roughing  filters)  might  not  better  be  expended  for  sedi- 
mentation. He  was  convinced  that  mechanical  filtration  is 
better  than  slow  sand  filtration.  He  questioned  whether  the 
use  of  hypochlorite  with  mechanical  filtration  does  not  ac- 
count for  the  high  bacterial  efficiencies  now  being  obtained  at 
mechanical    filter    plants. 

Mr.  Kienle  informs  us  that  he  believes  coagulation  and 
not  sedimentation  would  have  been  more  efficient  than  rough- 
ing filters  at  Wilmington;  also  that  he  did  not  mean  to  have 
it  inferred  (as  we  did)  that  "mechanical  filtration  is  better 
than  slow  sand  filtration."  but  rather  that  without  chlorina- 
tion  mechanical  filtration  is  not,  in  his  opinion,  superior  to 
slow  sand  filtration. 


?inis|)a!ni©©s'airiiS 


University  of  Wisconsin — An  engineering  experi- 
ment station  has  been  created  by  the  Hoard  of  Regents. 
This  will  be  established  in  the  College  of  Engineering  for 
the  engineering,  testing  ami  research  work  of  the  col- 
lege. The  staff  of  the  Station  will  consist  of  the  Dean, 
as  Director,  and  the  members  of  the  instructional  staff 
in  the  various  departments  of  the  College  id'  Engineer- 
ing. In  addition  to  these  will  be  fellows,  scholars,  and 
assistants  who  may  be  engaged  in  experimental  and  re- 
search work.  This  will  exclude  members  of  the  faculty 
of  I  he  College  of  Letters  and  Science,  who  are  now  mem- 
bers of  the  engineering  faculty  by  reason  id'  the  fact  that 

they  give  instruction  to  engineering  -Indents.  This  ac- 
tion transfers  the  appropriation  for  reasearch  now  made 
lor  the  College  of  Engineering  to  the  Engineering  Ex- 
periment Station.  Tin  publication  of  experimental  re- 
sults at  the  station  will  be  in   the  form  of  bulletins. 

BROWN  (jNIVEKSm  Tic  engineering  courses  are  to 
be  made  broader,  more  comprehensive  and  also,  for  the 
lirst  time,  allowing  some  specialization.  Tin-  is  the  re- 
sult of  change-  in  the  curriculum  proposed  by  the  Coun- 
cil id'  Engineering  Professors  and  approved  by  the  Fac- 
ulty. The  changes,  which  affect  the  courses  leading  to 
the  degree  of  Bachelor  id'  Science  in  Civil.  Mechanical 
ami  Electrical  Engineering,  involve  the  following  pro- 
visions: (  I  i  A  concentration  of  the  descriptive  courses 
ami  the  introduction  of  new  required  or  optional  courses 

i"   scum r   engineering;    (2)    better   distribution   of 

work  throughout  the  four  years;  (3)  making  the  grad 
uating  thesis  optional  with  the  approval  of  the  head  of 
the  department  concerned;  (i)  provisions  for  electives  in 
<ne.ii ring  ami  science  during  the  Senior  year. 
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BxuiHSdlliragi,  Mew  Y©2*]&(,  ^ftlei? 

The  ten-story  Tower  Building,  50  Broadway,  New  York 
City,  often  called  the  first  "skyscraper"  or  cage-construc- 
tion building,  has  just  been  demolished,  to  make  way  for  a 
new  structure.  The  Tower  Building  was  erected  between 
June,  1888,  and  September,  1889,  and  thus  lias  been  in 
service  almost  exactly  25  years.  The  condition  of  its 
framework  is  a  point  of  interest. 

Bradford  L.  Gilbert  was  the  architect.  The  Tower 
Building  was  21%-ft.  front.  391/2-ft.  rear,  and  160  ft. 
deep.  The  i'ram  i  i  us  sted  of  cast-iron  columns  and 
wrought-iron  floorbeams,  with  windbrace  diagonals  that 


The- following 

lit  ion  work  : 

The  building 


are  extracts  from  his  report  on  the  d< 


elf  was  of  firt 


of  construct  ion,  ur  ■ 
of    construction    considered    as    fireproof    under    th"    . •  I < j 
(prior  to   1899).     The  structure  was   ten  stories,  basement 
cellar  in  height,  with  terra  cotta  floor  arches  of  the  fiat 
bearing    type    sprung    between    wrought-iron    beams    spa 
ft.    6    in.    on    centers.      The    columns    were    of    cast    iron 
square  with  metal  1%   in.  thick  and  were  fireproof ed    by 
incased   "with   an    outer   shell    of   cast   iron    %    in.    thick, 
connections    were    all    made    with    wrought-iron    bolts 
connections  were  riveted.     The  upper  five  stories  of  th 
ture    were    wall-bearing;    the    lower    were    inclosed    in    euilli 
walls.      These    curtains    were    supported    at    each    ti 
sets  of  beams,  the  inner  one  being  designed  to  carry  the  eiH 
floor  load  plus  one-half  the  weight  of  the   wall  and   the  o\t 
beam   the   other   half. 

The   foundation   consisted   of   timber   piles  spaced    in  doll 
row,    is    in.    apart,    and   driven    to    hardpan.      The    heads     it 
piles   were   imbedded  in  concrete  to  a  depth  of  IS  in.  and  Mt 


1  I 


St 


Fig.  I.     Beam  Connection  to  l  vst-Irom  Coli  m 


I  'ity.    I'init     1 888, 

an  afterthought.    The  Moors 

ii   'i  rra  cotta  <  oiistruction.     The  walls  were 

ed  'to  wall-girders  in  the  lower  five  stories,  bud  above 

this  were  self-su  taining      The  h  all  girders  were  double: 

an  outer  beam  to  carry  half  the  wall  load,  and  an  inner 

In  am  to  carry  half  the  wall  load  and  the  flooi  load. 

The   exposure   of    the    framework    in    the    demolition 

ed  it  to  be  in    exi  ellenl  condition  i ards  absence 

l        out     iev      Figs.  1  to  4  herewith    illus- 

!,  of  the  metal.    The  «  roughi  iron  beams 

in  gei  of  rust.     The  cast  iron 

column*   and   tin  cast-iron     hell   applied    an. mid 

i  zed  patches 

i    .  poinl  . 

nngle  winil  eel  ion,  Pig. 

md  thi  en  i  iron. 

During  the  di  molil  ii  n  of  Ih  •  building  nn  en ier  in 

r  of  the  Bun 

I       •  ■.:■!.  ■     ittd     - 


"n;.  2.    V H  Mi  i  i.  ok  Tow  eh  Bum..  S,o>\\  i\n  Si.mn  i 

Exti  nt  of   Rusting 

capped    with   granite,    upon    which    the   cast-iron   bases   of 
u  a  ii  columns  rested. 

Vftei    a    most    careful    >i  ml    thorough   ixam  nation    II    Is  k 
that    there  was  practical^    no  cast    of  \    rj    bad   rnsti 
that    Is,   ot  corrosion   sufficient    to   Impair   the   BtrenBth   •' 

m,   l.il 

I  Fig.     I  I     I  how  ■■    the    low  i  r    porl  Ion    ol      i     i    'In 

In  the  bai  i  i t.  to  w  hh  h   had   I nm  cted   I  ha   w  Ind  I 

'I'h.      On  in. ,,     -I     ii      t      il      >  ml      hi   inn I     I  lir     I". lis    can 

,,    idll;     distill    hi    In  rl       Thl      mil)     he    .  10  d    as    Hie    worst    .-. 

ot  ruBtlng  In  llm  Tower   Hull ■   in xemplltles  the  fact  tl 

,,,1,1,  ion    takes   place   readllj    al    connei  tlon      h  hei  e   two  I 

faces  •■ lii  contai  t. 

(  'nth  i  tiiiii"  I  lie  floor  eolisl  I'm  I  ion  and  its  ennnccli 
n  nli  the  condil  ion  of  the  floorbeams,  the  follow  ing  \>.i 
graph  i    int.  1 1    1 1 ii"  : 

Mo    deal    iii'ic     m.ii'i  lal     h  us     in  .  d     In  I  «  i>i-n     the     I  Ii  spi 

The   i"i  i  ■  col  to   did   n"i    '  o\  •  '■   1 1"    bol  i  ■  '-I   ii  ii i    Hie  th, 

it,.       pi  olfli    ll  loni     tm     H"     91  itlti".    "f   the    lb. or   arcl 
pi  obablj     required     i  hal     the     lolnts    bel  w  eon    the    skew  '•>■ 

,  nd   thi    o  ""   beam     I I<- 1 •  1;    rilled  w  lib  e. 1 1 

l"o  thl      "■  ■      i od   Hi-    well  i" i    HI. mi   ..f  * 

ii bi 
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Pigs.  3  and  1. 


ENGNEW9 


Cast-Ihon  Columns  of  Tower  Bldg.,  with  Cast-Iron  Casing  as  Fike-Pbotection 

(Bolted    windbrace   connection   at   foot   of  column,   in   Fig.   4.) 

The  demolition  work  also  exposed  some  of  the  frame- 
work of  the  adjoining  building,  56  Broadway,  the  Ex- 
re  Court  Building,  ere<  ted  eight  years  later  than  the 
Tower  Building.  The  condition  of  this  steelwork  is  illus- 
trated by  Fig.  5,  showing  a  steel  column  and  wall  girder. 
The  rusting  at  the  point  shown  is  characterized  in  the 
report  as  severe,  but  it  is  attributed  to  defective  flas 
ai  the  roof  of  the  Tower  Building,  which  permitted  n 
t0  percolate  through  and  enter  the  vacant  spare  between 
the  independent  walls. 

; ; 

Highway  Construction  mxl  M:iln«enr.li<-e  Costs  In  Europe — 
,„  i;  i.  Hewes.  Chief  of  Economics  of  the  United  States  Of- 
fice of  Public  Roads,  in  a  recent  address  to  the  Moot  Truck 
,,  Nev,  cork  City,  gave  some  Important  points  to  t>e 
borne  in  mind  when  the  comparative  costs  of  transportation 
over  roads  in  this  country  ana  In  Europe  are  under  i 
si,,n.  Dr.  Hewes  is  reported  bj  the  New  York  "Times"  oi 
Pi  b.   .'-'.  as  follows: 

i„  arguing  for  Improvement  In  highways,  we  often  see ^tne 
statement  orthe  very  low  cost  of  hauling  on  the  Continent 
or  Europe  it  is  verj  doubtful  If  any  better  roads  are  built 
.•;,,„■'  a,,a  England  at  present  than  the  best  types  o 
Sads  constructed  ...  this  countrj  The  reason  for •the .  ex- 
...it.ii..-  ..t  the  European  roads  Is  because  ol  then  conun 
,•,';",;,:,;,;..,!:,.:.'■.    S?«    "he    same    degree    ?f   "maintenance     n 

'%&«  V"' 

,,,,,.  m  four  to   five   miles   of  I  rurth*r; 

Sore    the  costs  of  European  roads,  that   are  always  compared 
wUh'our  coats  to  a  disadvant  as  low    as  thej   are 

n,   ,  '■  to  an.  u      Just   as  the   1    I 

Sofa         Kbor  cheapei    ...   Europe,  and  there  must   be  supplied 

...      •    ,,   i,..,si  oni    and  a  auarter  ...  must  ,-..s.'s  to  IhIiik 

,!,    Europe    to   a   parltj    In    this 

i„   Europe  at  least  represents 

14c    In  this  country'   and  haul  °a«i    »M  a°ne 

is  low    lb   ISc    p.  r  ton  mile  ...  Virginia   laBt   y<  ... 


-    - 


kg.  5,      STEEL  COLUMN    LOT  WaLL-GIBDEB  OF  BUILDING 

Adjoining  Towbb  Bi  n  ding 
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By  John  W.  AlvordI 

The  great  floods  of  March,  1913,  which  devastated  the 
states  of  Indiana  and  Ohio,  will  always  have  a  direct  and 
intense  interest  for  engineers,  and  the  importance  of 
having  the  data  carefully  recorded  and  studied  is  ob- 
vious. A  government  board  is  working  on  the  general 
problems  and  it  is  hoped  will  fully  develop  all  the^further 
lines  of  inquiry  which  should  probably  be  made.  It  is 
generally  agreed  that  the  main  lessons  to  be  learned  from 
the  recent  great  floods  are  as  follows: 

First.  That  there  should  be  some  authoritative  and 
adequate  public  control  of  our  streams  which  will  prevent 
encroachment  by  bridges,  buildings,  populated  territory, 
railroad  embankments  and  dangerous  levee  systems,  not 
only  upon  the  low-water  channels  but  upon  the  flood 
plains  as  well. 

Second,  That  where  relief  from  existing  encroachment 
is  required,  it  should  be  accomplished  through  legislation 
authorizing  the  formation  of  flood-protection  districts, 
preferablv  covering  entire  watersheds,  so  that  each  prob- 
lem as  a  whole  can  be  given  proper  technical  study.  The 
cost  of  flood-protection  work  should  be  apportioned  in 
some  fair  relation  to  the  benefits  and  value  of  the  af- 
fi  i  ted  interests. 

Third,  That,  while  Indiana  and  Ohio  cities  have  re- 
eently  received  a  severe  object  lesson,  there  are  many 
rities  and  towns  in  this  country  which  have  so  en- 
croached upon  the  adjacent  river  beds  as  to  be  already  in 
peril.  They  should  not  be  permitted  to  await  a  physical 
demonstration  <>f  their  danger,  but  should  be  aroused 
to  i lie  problem  of  protection  from  destructive  floods. 

Fourth,  The  studies  at  Columbus  and  Dayton,  as  far 
ag  made,  indicate  that  radically  different  methods  of 
treatmenl  are  often  required  for  communities  apparently 
similarly  situated. 

Reseevoie   Panics 

With    the   perils  and   distress  of   the   flood,   there  came 

to  nearly  all  the  inhabitants  of  both    Dayton  and   Colum- 

l,u.  ;1  panic  produced  by  the  rumor-  thai   importanl  res- 

■  ■,.    had   given    way.     After   the   strain,    which 

nearly   everybody    involved    hail    been    under,    it    is   not 

that  i    en    I  rone  i led  people  should  have  1 n 

Li  tims  of  -M'  li  a  rumor. 
\'(,  one  could   understand  where  such  a   vasl  quantity 
of   water   could    have  come   from.      In    Dayton,  the  water 

,i  lead  8  ft.  higher  than  anyone  could  re tnbei  if 

to  have  been  before,  and  the  immediate  tl gh1  was  thai 

the  reservoir  dam-  upon  tin-  upper  watersheds  led  given 
,,,,l  added  to  the  already  dangerous  Moods.    An  un- 
told amounl  of  mental  Buffering  was  produced  for  some 
In  both  Dayton  and  Columbus  by  this  fear. 

I :   •    a  que  i whi  ther  the  terror  inspired  by  tl 

v.  ,n  permit   tho  e  populatione  to  calmly  contem 

plate  the  con-ti  i  i    on  the  water 

sled  or  the   purpose  of  protei  I 

When  are  plainly  the  most  ec mical 

and  cffii  lent  ' I  .  ilie\  mii-i  be  very 

ample  in  their  |  table  in  their  de 

'HJxti n  'ho  '      ot 

|    In   Ihi    8 I  I         lal     for 

III        ..in 


they  are  to  receive  the  confidence  and  approval  of  je 
people. 

Another  engineering  lesson  which  can  be  profitay 
drawn  from  these  flood  scenes  is  the  necessity  of  |  - 
viding  free  waterway  under  bridges  for  debris.  All  gi,t 
floods  are  drift-laden,  and  houses,  barns,  fences,  haysta  $ 
and  wreckage  of  all  kinds  quickly  lodge  where  an  insul  - 
ient  waterway  is  provided,  still  further  reducing  g 
area. 

Bock  Erosion  at  Columbus  Dam 

Berhaps  no  other  effects  of  this  great  flood  show  l« 
intensity  of  the  forces  at  work  as  do  those  resulting  fr 
the  overflow  at  the  Columbus  storage  dam.     It  is  roug 
estimated  that  the  flood  in  its  passage  over  this  dam  ; 
through  Columbus  would,  theoretically,  have  created  o 
a  million  horsepower,  the  larger  part  of  which  was  i 
sipated   in   internal   work   of   the   rolling  water.     Gri 
rocks,  some  of  over  three  tons  weight,  were  quarried  fr  i 
the  bottom  of  the  river,  earned  downstream  some  hii- 
dred  feet,  and  piled  up  in  a  dike.     The  rock  at  this  po 
is  laminated  limestone,  lying  in  nearly  horizontal  stra. 

A  survey  which  has  been  made  indicates  that  in  pla  • 
at  least  10  ft.  of  solid  ledge  rock  was  removed  from  - 
bed.  It  does  not  appear  that  the  stability  of  the  dip 
is  much  affected  so  far,  as  it  is  unusually  strong  both 
weight  and  profile  for  the  head  which  it  has  to  car 
but  to  any  engineer  who  is  constructing  dams,  and  v  i 
has  had  to  do  with  the  enormous  forces  created  by  lai 
quantities  of  water  rolling  over  crests,  these  facts  ; 
certainly  significant  and  instructive,  and  may  he  pro 
ably  recalled  when  designing  similar  structures. 

The  average  rainfall  on  the  watershed  above  the  Co- 
lumbus dam  was  !).3I  in.,  while  the  runoff  was  8.63  i 
giving  a  runoff  of  93%  of  the  rainfall. 

At  Columbus,  it  was  also  necessary  to  measure  the  tf 
of  the  Olentangy  River.  The  best  opportunity  for  tl 
was  at  Delaware,  about  25  miles  above  Columbus,  win 
at  a  bridge  opening  through  which  the  entire  flood  pass 
the  water  marks  above  and  below  were  distinctly  i 
corded.  The  bottom  of  the  river  being  rock,  there  v\  f 
no  considerable  change  of  cross-section,  except  that  d 
to  the  dest  i  net  ion  of  the  center  pier  of  the  bridge  ai 
some  erosion  of  the  roadbed  of  the  Pennsylvania  R. 
which  passes  under  the  western  span.  The  conclusio 
as  to  the  flow  ol  the  Olentangy  are  not  based  upon 
secure  data  as  were  available  for  the  flow  of  the  Sciol  : 
lull  il  is  evidenl  that  the  Mow  of  the  Olentangy  was  co 
siderably  greater  than  thai  of  the  Scioto  per  square  mi 
of  drainage  area,  as  might  be  expected  from  its  small 
watershed,  I  hi'  final  conclusion  being  that  the  two  rivel  I 
combined  gave  s'»  Bec.-ft.  per  square  mile  of  drains) 
area.  The  Upper  Scioto  from  the  measurement  at  tl 
torage  dam  yielded  '•'•  sec.-ft.,  while  the  oicntang 
measured  a1  Delaware,  yielded  ll.">  see. -ft.  per  squa 
mile  of  drainage  a i ea. 

PHOJl  '   is    FOR    Rl  LIEF 

hi  considering  projects  Poi  relief,  il  was,  of  course,  in 

I .ml   lo  rl le  upon   Ihc  fador-  of  safety   which  shoul 

he  introduced,  from  a  review  of  all  Ihc  large  storms  i 
Ibis  country,  then'  can   he  no  doubf    thai    tin'  storm   whii 

covered  the  Ohio  Vallej  in  March,  1913,  was  one  of  tl 
very  greai  tonus;  nevertheless,  il  is  easy  to  see  that  a 
ot  ihc  factors  producing  large  storms  wire  not  presen 
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]  the  heaviest  precipitation  had  occurred  entirely  within 
t  ■  Ohio  Basin,  or  within  any  one  of  the  different  tribu- 
fies  or  if  the  precipitation  had  occurred  with  a  great 
Jpth  of  snow  on  frozen  ground,  the  runoff  would  have 
jen   greater   and    more    sudden    than    was   actually   the 

se. 

On  one  part  of  the  Scioto  watershed  there  was  in  op- 
tion a  large  natural  restraining  reservoir,  which  caused 
e  water  from  the  upper  watershed  to  be  detained,  and 
licb  prevented  additions  lo  the  crest  of  the  flood,  and 
rther,  3  in.  of  the  total   rainfall  ocurred  after  the  crest 
the  flood  had  passed  Columbus.     Under  these  cireum- 
aces,   we  must   admit   thai    the  flood  of  March,  1913, 
ght  be  materially  exceeded  in  the  future. 
It  is  interesting,  as  bearing  on  the  general  proposition 
reservoirs   for  flood   relief,  to  note   how   the  different 
tions  in  Columbus  and  Dayton  pointed  toward  dif- 
i  in  solutions  of  the  proposition.     For  Columbus,  proj- 
irith    a    fraction    of    the    flood    stored    in    reservoirs. 
ined  with   channel    improvement,  were  found  to  be 
materially  cheaper  than   a  channel-improved  project 
me,   but   in    Dayton   the  Morgan    Engineering  Co.   has 
ii.l  that  supplementary  channel  projects  are  so  expen- 
e,  and  available  reservoir  site-  so  much  nearer  the  full 
apacity    required,   that    everything   now   seems   to 
to    reservoirs    as    the    proper    solution    there,   while 
lannel   improvement  is  the  proper  solution  for  Colum- 
,  us,  considered   by  itself. 
Thi  re  is  one  reservoir  proposed  on  the  Stillwater  Kiver 
Dayton,   which    will    hold   over    12    in.   of   rainfall 
ram  the  watershed   above   it.   and   another,  on  the  Mad 
.  lias  a  capacity  for  (i  in.  of  rainfall  on  the  water- 
led  above  it. 
I     It  is  hard  to  realize  the  magnitude  of  these  reservoirs 
'oi   full  flow.     In  the  March.  1913,  flood  the  Dayton  res- 
irvoirs  would   hold    1.. Miu. i mm i  acre-ft.,  and  the  Columbus 
eser  oirs    750,000    acre-ft.      To    safely    store    this    vast 
miount  of  water  in  close  proximity  to  the  city  is  indeed 
i  problem. 

Detaining  Type  or  I  »ams 

All   of   the   proposed   Columbus  dams  are   to  be  of  the 

"detaining  type":  that   is  to  say,  constructed  with  large 

openings  in  their  bases  which  will  permit   light  floods  to 

reely  through  them  without  detention,  while  larger 

tl Is   will    hi'   partially   detained,  and   great    floods  more 

largely  detained.  It  i-  obvious  that  the  greater  portion 
Oi  the  lands  above  this  type  of  dam  would  not  be  flooded 
when  a  quite  large  Hood  occurred,  so  that,  with 
reasonable  precautions,  they  could  usually  be  cultivated. 
It  is  not,  therefore,  necessary  to  devote  such  lands  en- 
io  reservoir  purposes,  but  it  is  evidently  necessary 
that  the  land  should  be  owned  and  controlled  for  the 
purpose  for  which  it  is  designed.  "Calamity  reservoirs," 
m  we  may  properly  call  them,  should  not  be  filled  for  any 
other  purpose  than  to  detain  greal  and  destructive  floods, 
miles-  a  certain  definitely  defined  proportion  of  them  be 
conserved  for  other  purposes  and  excluded  from  consid- 
eration for  flood-protection  purposes.  Whether  this  is 
safe  and  certain  under  our  American  municipal  condi- 
tions is  an  open  quest  ion. 

The  adoption  of  the  detaining  type  of  reservoirs  a1 
Columbus  was  largely  ^wc  to  the  desire  to  avoid  reliance 
on  human  vigilance,  thus  all  operated  types  of  Hood  re 
lief  were  excluded  from  consideration  as  a  matter  of  prin- 


ciple. In  works  which  are  only  to  be  used  once  in  twenty- 
five  or  fifty  years,  it  does  not  seem  prudent  to  rely  upon 
human  vigilance.  Mtnh  cost  might  be  saved  if  certain 
types  of  control  gates  and  emergency  dams  could  be  in- 
troduced in  works  in  the  city  and  for  channel  improve- 
ment, but  all  of  these  were  discarded,  under  the  cir- 
cumstances, as  being  unsafe  and  improper  of  application 
to  a  problem  of  this  kind. 

It  is  also  to  be  questioned  if  great  outlet  gates  are 
practicable  in  emergency  dams,  or  so  called  "calamity 
reservoirs."  Such  gates  must  necessarily  be  very  large, 
exceeding  in  size  most  of  those  now  used,  and  operated 
by  power,  as  tho\  must  be,  and  at  infrequent  intervals, 
their  introduction  is  questionable. 

The  Recommended   Project  at  Columbus 

The  recommended  project  at  Columbus  might  be  de- 
scribed as  a  •"channel  straightening  project."  The  West 
Side,  consisting  of  a  long,  narrow,  populated  area  cross- 
ing the  valley  like  a  dam,  is  to  be  crossed  by  a  pro- 
posed new  channel  about  6000  ft.  long.  900  ft.  wide  at 
the  top,  and  600  ft.  wide  at  the  bottom.  Above  and  be- 
low this  new  channel  the  river  is  to  be  confined  by  levees. 
converging  to  the  channel  on  the  upstream,  and  diverging 
from  it  on  the  downstream  side,  so  that  the  flood  may 
gather  itself  together  for  its  flow  through  the  channel, 
then  spread  itself  out  again  upon  the  flood  plain  below 
the  city.  A  mean  velocity  oi  8  ft.  per  sec  was  con- 
sidered the  highest  desirable  within  the  artificial  chan- 
nel, and  10  ft.  mean  velocity  was  considered  the  limit  for 
bridge  openings. 

The  cost  of  the  recommended  project  was  over  $11,- 
300,000,  of  which  about  $8,500,000  would  be  represented 
by  the  city's  outlay  and  the  balance  by  the  railroads  and 
other  interests. 

The  city  of  Columbus  ha-  already  voted  upon  a  propo- 
sition to  issue  eight  and  a  hall  million  dollars'  worth  of 
bonds  to  initiate  this  improvement,  and  while  consid- 
erably over  a  majority  were  in  favor  of  the  proposition, 
the  law  in  Ohio  requires  a  two-thirds  majority,  which  was 
not  attained.  1'eople  from  the  flooded  district  voted  for 
the  proposition  almost  to  a  man.  hut  other  members  of 
the  community  residing  on  higheT  ground  did  not  ap- 
pear to  relish  the  proposition  to  pay  for  the  work  with  a 
blanket  bond  issue,  the  proceeds  of  which  would  be  \.t\ 
largely  used  in  one  section 'and  that  the  least  valuable  in 
the  city;  consequently  enough  votes  were  east  againsl  the 
measure  to  defeat  it. 


noiiim  Through  of  thv  Sliver  Lake  Tunnel,  Cataktll  Aque- 
duct— At  noon.  Tuesday,  Mar,  :tt.  tin-  lasi  tunnel  on  the  Cats- 
kill  Aqueduct.  New  York  city,  was  holed  through,  with  appro 
priate  ceremonies,  followed  by  luncheon,  at  which  the  con- 
tractors, the  Beaver  Engineering  &  Contracting  Co.  and  P.  .1. 
Morani,  Inc.,  were  the  hosts  to  many  prominent  officials  of  the 
Board  of  Water  Supply  and  other'  Invited  guests,  The  Silver 
Lake  tunnel  is  a  short  link  in  the  Richmond  conduit,  leading 
to  the  Silver  Lake  reservoir  on  Stater  island,  a  description  of 
which  was  published  in  "Engineering  News,"  Feb.  E,  1914 
p.  279.  The  Intake  tunnel  is  to  be  horse-shoe  shape  in  cross- 
section    4x4   ft.,   with  a   smaller  blow-off  drain   beneath.     The 

tunnel  for  the  most  part  was  through  verj  soft  material 
and  some  very  rapid  progress  was  made.  Following  the 
hearty  repast  furnished  by  the  contractors,  speeches  ami 
toasts  wore  mad,-  by  Commissioners  C  N.  Chadwick  and 
John  B\  Galvin,  of  the  Board  of  Water  Supply.  Deputy  Chief 
Engineer,  M.  n.  smith,  Department  Engineers  Walter  E.  Spear, 
Ufred  l>.  Flinn  and  others  of  tie-  engineering  staff.  Walter 
l''.  Drummond,  President  of  the  Beaver  Engineering  &  Con 
ti.o  line,  Co.,  P.  .1  Moranti,  contt  ictoi  foi  the  tunnel  work, 
ami    ot  hei  a   spoke    tor    the    i  on  I  ractors 
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We  briefly  noted  on  p.  705  of  our  last  '.sue.  Gov. 
Gliinn's  special  message  to  the  New  York  legislature,  on 
Mar.  23,  urging  thai  the  Stale  abandon  the  construction 
of  macadam  surfaces  on  State  highways,  and  lay  instead 
or  concrete  paving.  The  Governor  presents  figures 
indicating  that  by  this  change,  the  Shite  would  sure  on 
',00  miles  of  State  ma, is  still  to  be  built  no  less 
than  $1^6,000,000  in  the  next  twenty  years. 

This  great  saving   results   mainly  from   the   disparity 

ia    the    cost    of   maintenance    between    macadam    roads, 

which   the  Gormmr  estimates  will  cost  $1,000  per  mile 

per  annum  to  maintain,  and  brick  ma, Is,  which  he  thinks 

,    maintained  at  an  average  cost  of  $50  per  mile  per 

annum. 

Gov.  Glynn  also  urges  the  use  of  convict  labor,  not  in 
onstruction  of  the  mads,  but  in  the  making  of  the 
brick,  and  of  paring  blocks  from  Medina  sandstone. 

II  e  print  his  message  nearly  in  fvfl  below  and  hare 
mm  mealed   upon    it   in   our  editorial  en turn  us. 

Governor  Glynn's  Message 
New  York  is  engaged  in  building  13,000  miles  of  road 
which  will  wear  out  40  years  before  they  are  paid  for. 
|  The  State  road  bonds  run  for  50  years.— En.]  Unless  the 
-  a  radical  change  in  the  type  of  road  it  builds, 
ii    will   cost    from   $20,000,000   to   $30,000,000  yearly   to 
maintain   and    rebuild    New    York's   highways  when   the 
in  i-  ,  ompleted. 
It    costs    New   York   approximately   $12,000   to   build 
a  miie  0f  macadam  road  which,  under  present  traffic  con- 
dition .  will   not    la-t    move   than   ten  years.     It  costs  a 
thousand  dollars  a  year  to  maintain  and  resurface  these 
macadam  roads.     And.  al  the  end  of  ten  rears  when  these 

road-  i    ■      orrt  out   ii   will  cost  at  leas!  $61 a  mile  Lo 

uild   them. 

One   hundred   milli lollars   has  been   voted   for   the 

on  of  New  York's  highways.  [f  the  road,  we 
I, nil, I  in  the  future  cosl  as  much  as  those  we  have  bei  a 
building  in  the  past,  h   will  require  an  additional  $30,- 

000, i aplete    the    proposed    system.     On    New 

For!  '-   12, miles  of  macadam   toad-  the  annual  a  st 

lintenanee   will    be   $12,1 the   total    cosl    of 

the   roads   will   be  $130,000,000  and   al    the  end  of   ten 
from   the  date  etion  the  Stale  will   have 

penditure  of  $250,000,000. 
[n  the  1  en  after  the  ta  ■    for  highways 

will  be  al  li  "'- iach  year,  if  our  road    at     to 

■  ition. 

oi    \.  v.    York  w  ill  be  com- 
pelled to  p  ainti  nance.     Every  year 

ill  lie  forced  to  paj  $5,000, ntort   I  i  I 

on  then  bot        !  thej  will  be  compelled  to  coiv 

tnle  to  the  Sinking  Fund  to  take  up 

bonds  whi  n  «r  thi  )  will  i  e  re 

quired  to  pay  additional  million-  to  rebuild  pari 

■     tremendou 

In  other  word-,  New  N  orl   mv  i  either  i  hai 
poli,                                                           earl     rood   tax 
m  i       oman  and  child  within  ii     


Effect  of  Motor  Traffic  on   Roads 

When  the  State  planned  its  highway  system  it  ,1 
without  knowledge  of  the  motor  traffic  that  these 
would  later  be  asked  to  withstand.     Following  the 
of  Massachusetts  it  adopted  a  system  of  macadam 
eminently  fitted  to  light  horse  traffic  but  utterly  uns  I 
to  the  wear  and  tear  of  the  heavy  automobile.     Th 
suit    has   been   that   an   ever    increasing    motor   trail 
pounding  the  roads  of  New   York  apart   almost  as br 
as  they  can  be  built.     What   the  State  has  saved   ii 
initial  cost  of  its  roads  is  more  than  lost  in  the  great 
increasing  cost  of  maintenance. 

New  York's  experience  has  simply  been  that  of 
joining  States  but  upon  a  larger  scale.  New  York 
no  more  than  Massachusetts  does  for  the  same  kin 
macadam  road.  New  York's  macadam  mads  last  as 
as  roads  in  Massachusetts  that  are  subjected  to  the  f 
degree  of  traffic.  Last  year  Massachusetts  spent 
$800  a  mile  for  repairing  and  resurfacing  and  it 
older  roads  needed  rebuilding  at  a  cost  of  from  $(>0li 
$10,000  a  mile. 

New  Jersey  builds  its  roads  at  an  approximate  co^jof 
$10,000  a  mile,  but  it  is  fortunate  in  the  possessio 
domestic  road  material  which  other  States  must  inr 
For    repairs   and    resurfacing,    New   Jersey    spend! 
•si  .Mill  a  mile. 

Permanent  Roads  of  Brick  or  Concrete 

Instead  of  roads  that  wear  out  in  ten  years,  New 
must  build  roads  that  will  last  from  twenty  to 
years.  Instead  of  building  highways  that  cost 
a  year  to  maintain.  -Yew  York  must  construct  roads 
can  be  maintained  at  a  moderate  annual  cost.  Two 
of  road  with  which  this  country  ha-  had  e\peric 
answer  these  requirements.  One  is  the  concrete  re 
the  other  the  brick  mad  with  the  concrete  foundation 

In   the   past.   Xew   York  has  been  slow-  to  adopl 
crete  or  brick   mads   because  of   their   high   initial 
Where  a  macadam  mad  costs  from  $10,000  to  $13,i 
mile  to  build,  a  concrete  road  costs  from  $12,000  to  $ 
000  a  mile,  and  a  brick  road  costs  from  $20,000  to 


Unfortunately,    the    experience    of    the    modern 
builder  with   concrete   has  been   rather   limited. 
;m  has  built  concrete  roads  in  one  county  and  Hit 
has  obtained    \er\    satisfactory    results,   bul    these    ■ 
ave  mo!  been  down  long  enough  to  justify  any  poflj 

conclusion   as   to  their  permanence  and   ec ly.    Hi 

roads,  however,  have  In  en  laid  in  hundreds  of  cities 

have  everywhere   de nstrated    their  durability.      I 

roads  ha\e  been  down  for  25  years  and  have  admifl 

st I  the  tesl  of  the  hardest  kind  of  traffic.    The  aos 

co  i  of  maintaining  these  brick  mads  has  been   renin 
aU\   low,  ranging  from  practically  nothing  to  from 
t,i  $50  per  mile. 

Even   if   V-u    i  ork   wcr i polled   to  pay  $26,0| 

mile  for  brick  roads  i|   would  I mi v  lo  build  si 

!    in  i' Mil  of  macadam  roads  in  all  places  where 

State'    highway    ore    ubjected  to  heavy  automobile  I 

lie. 

The  total  i  (penditun     foi  20  /ear    on  a  nun  adam  I 

mi  to  $36,000.     Thi    ini  hides  $12,000  for  builcl 

10  Pot  maintenance,  and  $6000  for  rebuilding 

tl I  of  the  Hi  i  tin    i  ,i 
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ie  total  expenditures  for  20  years  on  a  vitrified  brick 
amount  to  $26,000  if  we  allow  a  maximum  of  $25,- 
10  for  building  and  $50  a  year  for  maintenance. 

a  these  outside  figures  the  difference  in  cost  for  20 

jetween  the  macadam  and  brick  roads  shows  a  bal- 
of  $10,000  in  favor  of  the  brick  road  even  if  Xew 

k  pavs  the  market  price  for  brick. 

!  cing  Cheap  Pavixg  Brick   with   Coxyict  Labor 
believe,  however,  that  by  judicious  legislative  action 
ile  for  Xew  York  to  build  brick  roads  for  a  lit- 
re than  it  now  costs  to  build  macadam  roads. 
I'he  greatest  item  in  the  construction  of  brick  roads 
•    of  the  vitrified  brick.    If  the  State  can  secure 
:lj  brick  cheaply,  its  mad  problem  will  be  solved.     In  a 
b  k  road  costing  $25,000  a  mile,  the  brick  itself  costs 

few  York  can  make  its  own  brick  by  utilizing  the 
gj'iidid  deposits  "!'  shale  which  are  found  in  profusion 

■  through  the  southern  half  of  the  State  and  by  using 

■  -mi   labor  to   turn   this   natural    resource  into  paving 

tfulh   suggest  to  the  Legislature  that  it  amend 
Prison  Law   so  that  the  State's  prisoners  may  he  em- 
l.yed  in  the  manufacture  of  brick  for  the  State's  high- 
-.     The  State  Geologist  informs  me  that: 

New     Vurk    State    has    an     inexhaustible     and     widely     dis- 

source    in    shale    which    may    be    made    the    basis    of 

;;  industry  large  enough  to  supply  all  the  local  requirements 

material    of    the    best    quality.      The    value    of    this 

lionrce    lias    been    recognized    by    private    enterprise,    and    for 

•  •   last    twenty    years    paving    brick    has    been    manufactured 

-  ly   large    scale.      The    local    product    comes    in 

i    with    that   made    in    Pennsylvania,    Ohio,    Michigan 

states,  and  the  test  of  experience  generally      i  - 

the   opinion   that   the   brick   made   in   the   New   York 

pare  favorably  with  the  best  in  the  market.     Prac- 

'  ally    tli.>    whole    of    the    southern    half   of    the    state    between 

dian    of    Buffalo    and    Albany    and    the    Pennsylvania 

is  underlaid  by  formations  that  include  shale  among 

•■  fBOre   important  members. 

I  At  Klniira.  where  the  State  Reformatory  is  located. 
deposits  of  shale  particularly  fitted  for  the  pur- 
i-e  I  suggest.  Tt  would  be  easy  to  make  an  experiment 
determine  beyond  any  doubt  the  feasability  and 
•onomy  of  using  prison  labor  in  the  manufacture  of 
avinj,'  brick.  The  plant  necessary  for  the  manufacture 
f  vitrilied  brick  is  comparatively  simple  and  inexpen- 
ive. 

I  urge  the  Legislature  to  appropriate,  at  once,  enough 
noiiey  to  try  "Mt  at  Elmira  the  plan  I  have  outlined.  I 
wominend  that  the  Legislature  appoint  a  legislative 
ODimit  I  tigate   the  entire  quesl  ion. 

York  would  lie  merely  following  the  enlightened 
ind  economical  system  of  sister  commonwealths  if  it  em- 
ploys its  prisoners  to  make  the  brick  i ded  for  its  high- 

ways.  In  Illinois,  Iowa.  Maryland,  Massachusetts.  Mil  L- 
igan,  New  Jersey,  I r tali  ami  Wisconsin,  prisoners  are 
used  in  the  preparation  of  road  material. 

Many  States  go  further  and  employ  the  prisoners  of 
the  State  to  a  Lrreater  or  less  exti  nt  in  the  building,  re- 
pair and  maintenance  of  their  roads. 

1   am    ii"t    suggesting   that    Xew    York   employ    its   COD- 
in  the  actual  construction  of  iis  highways.     I   firmly 
believe    that    the    Slate's    loads    should    he   constructed    by 
free  Inbor  either  working  under  contractors  or  in  the  em- 
ploy  of  the  Stale  itself,  hut   I  also  believe  thai   (he  State 
d,  so  far  as  practicable,  secure  the  material    for  il- 
nys  by  the  labor  of  its  prisoners. 


Those  who  are  qualified  to  speak,  inform  me  that  by 
securing  the  vitrified  brick  for  Xew  York's  roads  in  this 
manner,  brick  roads  can  be  constructed  at  a  cost  of  $15,- 
000  a  mile. 

On  this  basis,  the  total  cost  of  a  mile  of  brick  road 
for  20  years  would  be  $16,000,  including  $15,000  for 
building  and  20  years  of  maintenance  at  $50  a  year.  The 
total  cost  of  a  macadam  road  for  the  same  period,  as  I 
pointed  out,  is  $36,000 

An  idea  of  the  importance  of  the  economy  I  propose 
may  be  gained  from  the  fact  that  the  total  saving  in  the 
7300  miles  of  road  yet  to  be  constructed  would  amount 
to  $146,000,000  in  the  20  years  after  their  completion, 
or  more  than  the  total  cost  of  constructing  our  entire 
system  of  highways. 

1'avixg  Blocks  of  Medina  Saxdstoxe 
A  careful  study  should  also  be  made  of  the  feasibility 
of  utilizing  Medina  sandstone  blocks  for  road  construc- 
tion. This  stone  ha-  been  used  for  permanent  pavement 
for  a  great  many  years.  Main  street  in  the  city  of 
Rochester,  and  a  number  of  streets  in  the  city  of  Buf- 
falo and  elsewhere  have  been  successfully  paved  for  20 
or  30  years  with  this  material.  'I'he  State  in  acquiring 
lands  in  connection  with  the  Barge  Canal  has  obtained 
property  from  which  this  stone  can  be  procured  and 
cheaply  transported  where  desired.  Medina  sandstone 
blocks,  I  am  advised,  can  he  made  with  convict  labor 
and  the  use  of  machinery  as  cheaply  as  brick,  ami  affo  d 
as  good,  if  not  a  better  wearing  surface. 

Road  Location  and  Bridge  Maintenance 

A  legislative  committee  should  make  a  careful  study  of 
our  road  problems. 

I  believe  such  a  committee  as  1  suggest  could,  with- 
out interfering  with  the  provisions  of  the  highway  refer- 
endum, or  the  constitutional  amendment  for  highways, 
save  the  State  at  least  $15,000,000  by  a  readjustment  of 
designated  highways,  many  of  which  needlessly  paralh  I 
one  another.  It  should  also  be  able  to  map  out  a  plan. 
satisfactory  to  the  State  and  profitable  to  the  towns,  for 
the  construction  and  maintenance  of  bridges  in  connec- 
tion with  the  highways.  It  is  unfair  to  compel  towns  of 
small  financial  means  to  build  and  maintain  expensive 
bridges  used  by  the  people  of  the  State  at  large.  We 
need  a  new  system  of  highway  patrol  and  section  super- 
vision  similar  In  the  systems  of  England  and  Frame. 

Far-seeing,  constructive  legislation  is  needed  to  prc- 
venl  the  squandering  of  millions  of  dollars  of  the  peo- 
pled money  upon  roads  which  are  not  needed  in  some 
instances,  and  which  in  all  instances  will  not  stand  up 
under  the  present  grind  of  heavy  automobile  traffic.  Xew 
York  should  have  good  roads,  hut  the  only  way  to  have 
good  roads  is  to  have  only  mads  that  Xew  York  can  af- 
ford to  maintain. 

I    shall    expeci    and    shall    exact    results    from    the    Ilie'h- 

waj   Department  during  the  coming  summer.     1  shall  do 
whatever  I  can  as  Governor  to  see  thai  the  State  receives 

the  full  value  of  its  money  in  all  roads  built  during  my 

administration.     I'.ut   the  highway  problem  cannot   be  sel 
tied   in   any  single  administration   if  the  general   plan   is 
wrong. 

In  view  of  the  facts  that  I  have  presented  for  your 
consideration  in  this  message,  it  must  he  conceded  thai 
our  present  methods  of  construction  for  most  of  our 
roads  are  unfitted  for  existing  conditions. 
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The  Public  Service  Commission  for  the  First  District 
of  New  York,  in  the  case  of  complainants  against  the 
Kings  County  Lighting  Co.,  of  Brooklyn,  made  a  valu- 
ation for  rate-making  purposes,  as  discussed  in  Engi- 
neering News,  Xov.  16,  1911.  Several  points  were  con- 
tested  by  the  company,  notably,  failure  to  include  a 
'"going  value,"  or  cost  of  improved  paving  over  mains 
(laid  since  the  mains  were  put  down).  The  Commis- 
sion also  entered  as  an  item  of  income  the  annual  appre- 
ciation in  land. 

As  noted  in  Engineering  Xkws,  Aug.  21,  1913,  the 
Appellate  Division  of  the  State  Supreme  Court  reversed 
determination  of  the  Commission  on  all  of  these 
points.  The  Commission  appealed  and  the  Court  in 
granting  leave  to  appeal  certified  these  same  questions 
for  review  by  the  Court  of  Appeals,  which  is  the  highest 
court  in  New  York. 

This  court,  on  Mar.  24,  1014,  rendered  an  opinion  on 
questions,  affirming  that  the  company  was  entitled 
to  an  allowance  for  going  value  in  the  basis  for  rate,  but 
that  it  was  not  entitled  to  include  the  cost  of  paving  not 
in  place  at  the  time  the  mains  were  laid.  The  court  de- 
nied that,  upon  the  facts  shown  in  the  record,  an  annua] 
appreciation  of  land  should  be  considered  as  a  part  of  the 
receipts  from  yearly  operations.  As  the  decision  is 
of  wide  interest  and  the  latesl  word  on  several  disputed 
questions,  some  pertinent  paragraphs  are  reprinted  be- 
low. Tin-  opinion  is  written  by  Judge  Miller,  the  rest 
of  the  Court  unanimously  concurring. 

GOING  "ALUE — It  Is  now  generally  recognized  that  "go- 
ing value,"  as  distinct  from  "good  will,"  is  to  be  considered 
in  valuing  the  property  of  a  public-service  corporation  either 
for  the  purpose  of  condemnation  or  rat.-  making,  but  there 
Is  a  wide  divergence  of  view  as  to  how  it  is  to  be  considered. 
The  commission  in  this  case  says  it  was  takeu  into  account 
In  valuing  the  plant  as  a  "going"  and  not  as  a  "defunct  or 
mi  and  that  it  was  also  considered  in  fixing  the 
fair  rate  of  return.  The  Appellate  Division  says  that  there 
is  no  proof  of  the  lattei  fac(  in  the  record.  Thus  the  first 
tilled  requires  us  to  decide  whether  "going  value" 
i     o.   i,'    appraised   as  a  ■      '.r    whether  it    is  suffi- 

Inable   to  be 

1 1  mated. 

Tin-   valuation    of   the    ph                     .     ,               determined   by 
osl    i ■'    ■  ■  • ruction    It        aeci  ued   deprecia- 
tion.    I                                      i       imi  til   .     i..  ii   .      i>,  ,„,    i,,  opera- 
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a  rule  of  valuation  might  be  adopted  in  a  condemnation  > 
which  would  not  work  in  a  rate  case;  but  if  the  cost  of 
production  less  depreciation  rule  be  adopted,  as  appearsL 
have  been  done  in  National  Waterworks  Co.  vs.  Kansas  ( 
(62  Fed.  Rep.  S53)  and  Omaha  vs.  Omaha  Water  Co.  ( 218  TJ 
ISO),  the  leading-  condemnation  cases  in  the  Federal  ojh 
in  which  "going  value"  was  considered,  it  is  impossible 
see  why  the  "going  value"  could  not  be  determined  in  b 
classes   of   cases   in    precisely   the   same   way. 

The   difficulty    of   determining   the    "going   value"   will 
justify   the  disregarding  of  it.      Rate  making  is  difficult. 
that    will    not    justify    confiscation.       The    difficulty.    h..\v.-\ 
will  lessen,  as  it  does  in  most  cases,  when  we  cease  to  th 
about  the  subject  vaguely.     What  then,  is  "going  value," 
how   is   it   to   be   appraised? 

It  takes  time  to  put  a  new  enterprise  of  any  magnitij 
on  its  feet,  after  the  construction  work  has  been  finish 
*  *  *  The  company  starts  out  with  the  "bare  bones' 
the  plant,  to  borrow  Justice  Lurton's  phrase  in  the  Oma 
Water  Works  Case  (supra).  By  the  expenditure  of  time,  lal 
and  money,  it  coordinates  those  bones  into  an  efficient  wot 
ing  organism  and  acquires  a  paying  business.  The  proper 
reasonable  cost  of  doing  that,  whether  included  in  operatil- 
expenses  or  not,  is  as  much  a  part  of  the  investment  of  ll 
company    as    the    cost    of   the    physical    property. 

The   investors   in  a  new  enterprise  have   to   be  satisfied 
a  rule  with  meager  or  no  returns,  while  the  business  is  bei 
built   up.      In   a    business   subject   only   to    the   natural    laws 
trade,    they    expect    to    make    up    for    th  ?    early    lean    years 
large    profits    later.      In    a    business,    classified    among     puh| 
callings,    the    rate-making    power    must    allow    for    tke    loss 
during  the   lean  years,   or   their   rate   will   be   confiscatory  a 
of  course  will  drive   investors  from  the  field.      In   the   form 
class,    the   value    of   the    established   business   is   a   part   of  t| 
"good  will"  and  may  be  determined  by  taking  a  given  numb 
of  years'   purchase   of   the   profits,    or   exchange   value   may   I 
considered.      In    the    latter    case,    a    different     rule     must 
adopted. 

Referring  again  to  the  Ames  Case  [169  U.  S.  466]  the  pu 
lie  is  entitled  to  be  served  at  reasonable  rates,  and  the 
poration  is  entitled  to  a  fair  return  on  the  property  us 
it  in  the  public  service,  no  more,  no  less,  always  assu 
of  course,  that  the  return  is  computed  on  a  proper  valuatio1 
That  was  not  made  so  by  statute,  but  was  the  rule  at  cor 
mon  law,  which  justifies  legislatures  and  commissions  in  fl: 
ing  rates.  If  then  a  public  service  corporation  has  receivii 
more  or  less  than  a  fair  return,  it  1ms  received  more  or  lea] 
as  the  case  may  be,  than  was  its  due,  irrespective  of  whetlw 
a.  rate  had  been  fixed  by  public  authority.  If  a  defieiencl  1 
the  fair  return  in  the  early  y.ars  was  due  to  losses  or  e: 
penditures  which  were  reasonably  necessary  and  proper  l' 
developing  elli.  i.n.v  and  economy  of  operation  and  in  estal 
lishing  a  business  it  should  be  naade  up  by  the  returns  I1 
later  y.ars.  If  there  was  a  fair  return  from  the  start  I 
corporation  has  received  .'ill  it  was  entitled  1".  In 
of  how  much  of  the  earnings  may  have  been  diverted  to  I 
building  up  of  the  business.  »  •  «  The  first  .[instie 
then  i  ire,  to  determine  on  this  branch  of  the  case  was  wht  H 
the  company  had  already  received  a  fair  return  mi  its  In 
vestment.  If  it  had  received  such  return  from  the  start,  or  I1 
in  1.  ler  y.ars  it  had  received  more  than  n  fair  return,  th 
public  would  'I  i  I]  have  1m. run  the  expense  of  establishing 
the  buslm  ss  in  whole  01  In  part,  and  tn  thai  extent  the  ques' 
ti.iii  .,i  "going  value"  for  the  purpose  of  fixing  a  present  rat 
would  be  eliminated  toi  II  must  constantlj  be  kepi  In  mln 
In  .baling  with  this  problem  that  the  company  is  entitled  t 
.,  tali  return  ind  no  more,  if  it  has  already  had  It.  that  Ii 
the  end  ..r  the  matter.  U  II  did  not  receive  a  fair  return  Ii] 
the  early   s wing    to   the  establishment   of  the   busln 

■  I .1.    must  allow  for  ilia t  loss  <n    it   will  be  I 
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ith   the   value    upon    which    the    company    is    entitled    to 

i  return.     In  this  connection  it  is  to  be  observed  that  the 

nents  in  the  opinions  of  the  courts,  in  reference  to  com- 

•jti;  the  fair  rate  of  return  on  present  values,  have  for  th" 

part  been   made  in   eases  in  which   the   precise   question 

id    consideration    was   not   directly   involved,   and   in   which 

tempt   was   made    to    limit    the    elements    composing    the 

*     *     *     The    term    "going    value,"    though    not   ex- 

,tl(  defined,   has   been   used   quite   generally   to   comprise   the 

nts  not  included  in  the  structural  value  of  the  property 

present   condition.      The    term    is    not    important.      The 

is   that    in    some    manner    and    under    some    appropriate 

rig  a  due  allowance  must  be  made  for  the  investment  in 

elements.     No  inflexible  rule  will  in  the  long  run  be  just 

to   the   public   and   the   corporation.      The   right   to   limit 

orporation    to    a   fair    return    fixed    by     public     authority 

sarlly   involves   the  correlative   right  on   the   corporation 

assured  of  that  fair  return  during  all  the  lime  that  its 

il  is  employed  in   the  public  service.     *      *      * 

king  proper   allowance   for  the   matters  just   considered 

;rhaps  for  others  which  do  not  now  occur  to  me,  I  define 

^  value,"  for  rate  purposes  as  involved  in  this  case  to  be 

•nount  equal  to  the  deficiency  of  net  earning  below  a  fair 

(•till  on   the   actual   investment   due   solely   to   the   time   and 

xpditures  reasonably  necessary  and  proper  to  the  develop- 

of  the  business   and   property   to   its  present   stage,   and 

imprised  in  the  valuation  of  the  physical  property. 

may   be   conceded    that    going   value     has     no     existence 

from  tangible   property  and   that  commercially  there  is 

t  one  value,  that  of  the  property  as  a  whole,  but  as  the 

cannot    be    made    to    depend    upon    the    exchange    value, 

i  would   in   turn  depend  upon   the   rate,  it  would  seem  to 

ceaBary  to  appraise  the  physical  property  and  the  going 

all  separately,  and  of  course  that  is  the  case  if  the  cost  of 

«p|duction   rule   be   adopted. 

j  remains    to    consider    how    "going   value"    is    to    be    ap- 

d.     That  presents  a  question  of  fact,  the  determination 

licb  is  primarily  within  the  province  of  the  rate-making 

c      It  is  proper  for  this  court,  however,  to  indicate  a  per- 

' ■  lib    method   or  methods. 

I.viously,    the    most    satisfactory    method    is    to    show    the 
B'  experience  of  the  company,  the  original  investment,  its 
arjngs  from   the   start,    the   time   actually   required   and   ex- 
ens  incurred  in   building  up  the  business,  all  expenditures 
1  by  the  present  condition  of  the  physical  property, 
of    which    bad    management   or   other    causes    pre- 
«j'd  or  depleted   earnings,  and   any   other  facts  bearing  on 
henuestion,   keeping    in    mind    that   the   ultimate   fact   to    be 
■)timin'  d  is  not  the  amount  of  the  expenditures,  but  the  defi- 
le  y  in   the   fair   return   to   the   investors   due   to   the  causes 
Mr  consideration.      The   business   in   this   case   was   twenty 
Mi  old,   the  books   of  the   old  company  were  not  available, 
Hit  Is  of   course   problematical   whether,    if   produced,   they 
Id  have  shown  the  necessary  facts.     The  question,  there- 
Jij  had  to  be  determined,  as  all  questions  of  fact  have  to  be, 
flie  best  evidence  available.     Here,  I  may  rtpeat  that  mere 
■ulty   In    the   proof   would   not  justify   a   confiscatory   rate. 
M value    of    the    physical    property    was    shown    by    opinion 
to  thj   cost   of   reproduction.     *     •     *     Of  course, 
njjommlsslun   was  not   bound   by   that  evidence.     It   had   in 
■    experience  of  the   relator  and   its  predecessor  as 
klyment  of  dividends,  the  amount  of  capitalization  of  both, 
n  the   value   of   the   physical  property   in   its  present  condi- 
ned    as   above   stated.      With,   nothing    opposed    to 
l'     facts   and   the   opinion    evidence   it   was    ti"i    justified    in 
evidence  of  "going  value"  or  of  merely  attaching 
m    Inappreciable    Importance     to    it.       (See    Bonbright    vs. 
10   Fed.  Rep.   44,  54.   56). 
V1NG  OVKIt  MAINS — In  determining  the  cost  of  repro- 
on  the  commission  allowed  $12,717  as  the  cost  of  restor- 

ement   as    It    existed    when    the    mains    and    s 

Id    In    Mr      i  nets.     The  relator  claimed  an  allow- 

of  at   hast  $20(),noo   for  the  cost   of  restoring  pavements 

laid    on    the    theory    that    that    cost    would    have 

Incurred    if   the   mains   were   to  be   laid   today.      But    the 

nts  In   fact  added    nothing   to    the   property   of  the 

or.     Its   mains   were   aB  serviceable   and    Intrinsically    aw 

fore    i      aftei    the    new   pavements   were   laid.     The 

rolling   considerations   under   the   preceding    point   also  de- 

Tho  rights  of  the  public  are  not   to  be  Ignored. 

gUeatlon   ha     a  double  aspect.     What   will  be  fair  to  the 

ic   us    well    as    to    the    relator?    (Smith    vs.    Anns,    supra.) 

Id  the  public   |>:i  ,    it. .ii  c   i ...       .     simply   because   Impi 

ive  been  laid  nl  publl.  expense?  It  Is  no  answer 
ay  thai  th,  new  expensive  pavements  suggest  Improved 
Itlonn   which,    though    adding    to    the    value   of   the    plant, 

ol    thi     greati umpl  Ion,    add    to   the 

»   I   per   thou  and    roet  of  the  gus  consumed.     The  public 


is  entitled  to  the  benefit  of  the  improved  conditions,  if  there- 
by the  relator  is  enabled  to  supply  gas  at  a  less  rate.  The 
relator  is  entitled  to  a  fair  return  on  its  investment,  not  on 
improvements  made  at  public  expense.  It  is  said  that  the 
mains  will  have  to  be  relaid.  So  will  the  new  pavements,  and 
much  oftener.  Both  might  possibly  be  relaid  at  the  same 
time. 

The  case  is  not  at  all  parallel  to  the  so  called  unearned 
increment  of  land.  That  the  company  owns.  It  does  not  own 
the  pavements,  and  the  laying  of  them  does  not  add  to  its 
investment  or  increase  the  cost  to  it  of  producing  gas.  The 
cost  of  reproduction  less  accrued  depreciation  rule  seems  to 
be  the  one  generally  employed  in  rate  cases.  But  it  is  merely 
a  rule  of  convenience  and  must  be  applied  with  reason.  On 
the  one  hand  it  should  not  be  so  applied  as  to  deprive  the 
corporation  of  a  fair  return  at  all  times  on  the  reasonable, 
proper  and  necessary  investment  made  by  it  to  serve  the  pub- 
lic, and  on  the  other  hand  it  should  not  be  so  applied  as  to 
give  the  corporation  a  return  on  improvements  made  at  public 
expense  which  in  no  way  increase  the  cost  to  it  of  perform- 
ing that  service. 

APPRECIATION  OF  LAND — We  agree  with  the  Appellate 
Division  that  annual  increase  in  the  value  of  land  is  not  in- 
come. Of  course,  under  the  rule  of  the  Ames  Case  (supra), 
land  might  become  so  valuable  as  to  require  its  use  for  other 
purposes  and  as  to  make  a  rate  based  on  it  unfair  to  the 
public.     The  present  is  not  such  a  case. 


'C© 


.g*essBinie,s 


With  the  coming  of  the  spring  and  summer  seasons. 
many  macadam  roads  will  be  given  their  regular  coating' 
of  bituminous  binder  and  gravel  or  stone  screenings.  II 
has  been  found  by  experience  that  satisfactory  results  de- 
pend not  only  on  the  chemical  and  physical  properties 
of  the  binder  used  but  upon  the  physical  characteristics 
of  the  screenings  or  gravel  as  well.  Experience  with 
asphaltic  oil  in  the  East  has  shown  that  the  oil  and  rain 
water  will  frequently  form  an  emulsion  whenever  the 
grit  of  the  wearing  coat  becomes  sufficiently  pulverized. 
Instances  of  top  dressings  which  successfully  resist  the 
soakings  of  rain  and  the  kneading  of  traffic  are  sufficient- 
ly rare  to  be  interesting. 

Some  roads  and  streets  in  the  vicinity  of  Plattsburg, 
X.  Y.,  have  been  noticed  from  their  ability  to  resist  this 
oily  mud  nuisance.  Inquiry  into  how  this  result  is  accom- 
plished has  elicited  the  following  information.  The  ma- 
terial used  on  these  roads  in  place  of  stone  screenings  is 
known  as  "Harmony"  iron-ore  tailings,  furnished  by 
Witherbee,  Sherman  &  Co.,  Mineville,  X.  V.  Used  with 
asphaltic  oils  the  results  have  been  satisfactory  where 
with  ordinary  stone  screenings  the  results  have  been  just 
the  reverse. 

Mechanical  and  chemical  analyses  of  this  material  aie 
given  below: 

Per  .   I    lit. 

Through       4-on       8-mesh  sieve 10.00 

Through      S-on    10-mesh  sieve H.25 

Through     10-on     20-mesh  sieve 31.25 

Through     20-on     40-mesh  sieve 20.00 

Through      !0-on     60-mesh  sieve 11  .25 

Through     60-on     80-mesh  sieve 3.75 

Through     mi-oii    100-mesh  sieve 2.50 

Through  100-on 10  00 

Fe.,0,.  9.94%;  FeO.  6.979?  :  SiO...  63.4891  ;  V  0  . 
7.50%j  CaO,  4.46%;MgO,  L.57?{  ;  I'D.  i.;,i',  ;  MnO, 
0.02%:  S.  nil:  TiO„  i.si\  ;  CaCo„,  L.40?{  .  KjO  plus 
NaaO,  1.43%. 

In  and  about    New   York   City  a  hard,  sharp  gravel 

washed    free   from    sand    and    dirt,    and    screened   through 

a  '  i  i 1 1 .  ring,  has  given  marked  satisfaction  when  used 
with  "Tarvia  \'<"  This  material  is  known  as  "Roslyn 
grits"  and  is  mined  by  the  Phcenis  Sand  \  Gravel  Co., 

at  Cow  Bay,  Long  Island.  It  costs  only  aboul  half  as 
much  as  stone  screenings. 
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A  BJottsilbE®  BEs&sft  Sift  ftlfoe  B&eirasnc© 


By  Wilson  Fitch  Smith* 
A  large  blast  was  fired  on  Mar.  20,  1914,  at  the  quar- 
ries for  Kensico  Dam,  a  part  of  the  Catskill  water-sup- 
ply system,  now  under  construction  for  the  City  of  New 
York.  The  quarries  are  located  on  high  ground  aboul 
a  mile  east  of  the  dam  site.  They  include  a  ridge  of 
Yonkers  gneiss  of  fine  grain  and  texture.  Several  open- 
ings have  been  made  for  the  production  of  the  various 
kinds  of  stone  necessary,  namely,  the  crushed  stone  for 
the  concrete,  large  fragments  for  the  eyclopean 
stones  and  the  material  for  the  dimension 
stone  masonry,  which  will  form  the  ex- 
posed downstream  face  of  the  dam.  For 
the  crushed  stone,  a  large  area  is  drilled  and 
blasted,  and  the  product  loaded  by  a  5-eu.yd. 
steam  shovel  into  8-cu.yd.  dump  cars,  and  de- 
livered to  the  crushing  plant  a  short  distance 
away. 

The  blast  fired  on  Mar.  20,  covered  an  aies 
about  100  ft.  wide  and  900  ft.  lung.  The  holes, 
which  averaged  40  ft.  in  depth,  some  of  them 
being  50  ft.  deep,  and  spaced  from  10  to  20  ft. 
apart,  were  drilled  with  Temple  Ingersoll  elec- 
tric carriage  drills,  using  steel  52  ft.  long.  A 
total  of  1  i"i  holes  were  used.  Eleven  tons  of 
6ik;  dynamite  were  used  in  springing  these 
holes.  They  were  then  loaded  with  30  tons  of 
Co';  and  2%  tons  of  I"'-  dynamite,  the  heav- 
iest charge  in  any  one  hole  being  1400  lb. 

It  is  estimated  that  about  120,000  cu.yd.  of 
rock  was  broken  up  ready  for  the  steam  shovel, 
involving  the  use  of  0.18  lb.  of  dynamite  per 
cu.yd.  Eor  springing  and  0.54  lb.  per  en. yd.  for 
blasting,  or  a  total  of  0.72  lb.  per  cu.yd.  of  loosened  rock. 
The  accompanying  photographs  show  the  blast  at  the  in- 
3tan1   of  maximum  disturbance  and   the  subsequent   ap- 
ance  of  the  material.    The  height  to  which  the  rock 
was  lifted  can  be  estimated  by  observing  the  way  it  hid 
the  small  dwelling  in  the  righl  of  the  picture.    The  quar- 
ries are  the  property  of,  and  have  been  developed  by  II. 
s.   Kerbaugh,  Inc.,  the  contractors  building  the  Kensico 
Dam. 

a 
Cause    of  SpirnEaggiHielcdl   "Waftes0- 


the  street  line  was  removed  by  employees  of  the  Wate 
partment  and  neither  hydrant  nor  side  connection 
found.  The  lead  joint  in  the  bell  projecting  from  the  s;  i 
on  the  36-in.  pipe  remained  in  place,  the  lower  portii 
the  lead  being  flattened  as  would  have  resulted  from  the 
of  the  side  connection  and  hydrant,  surrounded,  as  it 
with  frozen  earth,  the  compression  being  due  apparent! 
tirely  to  such  pressure. 

The  foreman  who  first  responded  states  that  at  the 
he  reached  the  house  the  hydrant  was  in  its  proper  plal 
the  curb  and  that  it  was  some  time  later  before  it  droL, 
The  hole  below  the  house  is  considerably  deeper  thar-.k, 
excavation  in  the  street,  but  it  has  been  filled  by  the  d  rl- 
of  the  brick  house  and  its  contents.  Workmen  have  bee  re- 
moving this  debris  since  this  time,  but  as  yet  no  traojj 
the   hydrant  or  connection  have  been  found. 


Pipe  Btrealfe  SftnO  UiraMEaowira 


'lie  ,i   water  pipe  ai   Springfield,   Mass.,  de- 

scribed in  our  issue  of  Mar.  5,  I'M  I.  p.  540,  was  no1  in 
in.  main,  as  i  ntly   stated  by  our  headline 

Tii.    .ii  tii  le  1 1 -el !'.  prepared   for  this  journal  l>\ 
Elberi    E.    Lochridge,  -  3prii  gfield   Water 

D(  pari  mi  nl  tated  cli  arl  thai  the  36-in.  main  did  no! 
break,  although  ii  was  water  escaping  from  a  hydranl 
branch  from  the  36-in,  main  which  caused  the  collapse 
of  a  brick  buidlng.  Whethi  i  the  original  break  was  in 
thi    hydranl  branch  or  in  a  -■  i   ii  e  connection  leading  to 

the  wr(  eked   I had   no!    been   learned   on    Mar.  26, 

when  Mr    I.'-  hri  on  thi      ubjed  a    follow    : 

'i ling   of 

propi  pty  "'I   Wa.t(  r  si    from   tl  n   Mai     i      All 

II  tei    w  n  in  n 

,    .  ..  i  ttei      uppl      ■  ol    Now 


A  120,000-Cu.Yd.  Blast  \t  the  Kexsico  Dam   Quarries 

(The  uppei    view    shows  the  blast  in  action  and  the  lower  view 
its  effect.) 

It   has   been    determined    that    th"    service    in    the    house    I 
been  frozen   for  some  little   time,  and   as,   on   the   night   of: 
break,     rain     followed    a    considerable     period     of    very 
weather,   it    is  entirely   possible   that   some   portion   of   the 
vice  burst,  thus  releasing  the  water  first  into  the  basemen  >i 
the   house. 

The  amount  of  earth  moved   b>    the  water  was  consider! 
surrounding   basements   bein^-    filled    to   a    considerable   eXll 
with  sand  and  the  sidewalks  and  streets  in  the   vicinity  itel 
covered   to    a    depth    of   several    Inches.      The    amount    of    Wl 
flowing  was   too  great   to   have  come   from  a  1-in.  service  <  ■ 
nection,    but    as    the    service    is    within    5    ft.    of    the    hyib 
branch,    it    is    probable    that    the    Mow    was    first    manifest  n 
the    basemen!    of   the    house   and   thai    it    was    the   undermna 
of  the  frozen  earth   which   caused   the  later  settlement    ol 
hydranl  and   branch, 

Tt    Is   still    hoped    that    these   connections   will    be    found,! 
their  condition   will   tell   much  of  the  cause  of   the   breast  \ 
break   In   the  hydrant  branch   would   have  caused  much  ol 
:,ini.     effect,     bul     would    undoubtedly    have    resulted     In 
early  collapse   of   the  earth   about    the  curb  and   the  hy 
which,  according  to  those   who  were  early  on  the  grout) 
not  occur  until  later. 

it   Is  a   matter  of  small   Importi o  correct,   bul   thi 

in   iii.     Park   Theater  was  two  blocks  distant   and   Ii 

business  district   and   nol   two  miles  distant,  as  was  stated 
the  article. 


:•: 

Di-hIuiin    lur    Smnll    Sv»vimf-IH»|>oi.nl    Work™    ranging    in    tl 

from   hi.h  i  Idual      inltar;    prlvlei    to   wot  ks   foi    the  d | 

sewage    from    small    Institutions,    Bummer   hotels,    etc  ,    are 
b<     m  id(      I-'     thi     United    States    Public     Health    Set  \  lot 

i  .    !,.     c      Frank,     ianltai neor,     I  nlted    Statei    1'ule 

Health    Bervloe,     undoi     the    supervision    of    Prof     Earls 
Phelps,    ohlef   or    the    Division    of   Chemistry,    and    under   (• 

i    direction   of   i"     John    P,    Anderson,    Dlreotor   of  I 

i   tboratoi  r,    Unlti  d    States    Public    Health    sn-vi 
ton,    D    C 


il  2,  1914 


E  X  G  I  X  E  E  KING     NE  W  S 
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In  Nov.   21,   1913,   there  passed   away,   in   Montreal, 
Q'.,  P.  Alex.   Peterson,   a  civil   engineer,  who  took   a 
ling  part  in  railway  construction  in  Canada,  during 
latter  part  of  the  19th  century. 

Ir.  Peterson  was  born  in  Niagara  Falls,  Ont.,  on  Nov. 
3  839;  and  in  July,  1859,  after  a  thorough  school  edu- 
on,  he  was  articled  to  Thomas  C.  Keefer,  who  was 
that  time   Chief   Engineer   of   the   Hamilton,    Ont., 
er-works,  and  of  the  Hamilton  &  Port  Dover  Ey.  (Mr. 
>fer  is  now  93  years  old  and  is  an  Honorary  Member 
the  Canadian  and  American  Societies  of  Civil  Engl- 
and of  the  Institution  of  Civil  Engineers  of  Great 
n.     John    Kennedy,   now    Consulting   Engineer   to 
t    Montreal  Harbor  Commissioners,  was  also  employed 

■  Mr.  Reefer's  oflice  at  the  same  time.) 

le   Mr.   Peterson   was   assistant   to  Mr.   Keefer,  he 

'  experience  on   the   Hamilton  &  Port  Dover  Ry., 

I    Hamilton   water-works,  and  on  a  survey  for  a  canal 

Ci gian  Bay  to  Toronto.     From  1863  to  1865,  he 

Is  engaged  on  various  other  engineering  works  under 

Iveefcr,  and  in  July.  1863,  he  obtained  a  license  to 

[   as  an  Ontario  land  surveyor. 

t    llu  May,   1865,   Mr.   Peterson   left  Mr.   Reefer's  office 

•  il  went  into  practice  on  his  own  account,  and  during 

■65  and   1866,  he  had  charge  of  the  reconstruction  of 

large  dams  on   the  Grand   River,  to  replace  those 

li  had  been  carried  away  in  ti Is  caused  by  ice  jams. 

I    In  the  summer  of  1867,  he  made  surveys,  plans  and 

ites   for  the   Petrolia  branch  of  the  Great  Western 

.;  and  in  the  autumn  of  1867,  he  was  appointed  Resi- 

I  Engineer  of  the  Northern  division  of  the  New  York 

JOswego  Midland  Ry.     In  March,  1868,  he  was  appoint- 

jiilenl    Engineer  of  the  Bathurst  division  of  the  In- 

■colonial    Ry.,  in   New  Brunswick,  the  construction  of 

was  then  In  :ng  commenced,     lie  remained  in  that 

lion  until  September,  1872,  when  he  resigned  to  be- 

Chicf   Engineer  of  the  Toronto  water-works,  then 

•  nt  to  be  constructed  at  a  cost  of  $2,000,000,  which  in- 

uded   the  construction  of  a  large  filter  basin,  and  the 

1500  ft.,  of  36-in.  flexible-joint  pipe  across  the 

rbor. 

Previous  to  1875,  Mr.  Peterson  had  been  elected  a 
ember  of  the  Institute  of  Civil  Engineers,  and  in  Jan- 
iry,    1876,  he  was  elected  a   member  of  the  American 

■  iety  of  Civil  Engineers,  of  which  he  was  a  Vice-Presi- 
iil  m  1896  and   1897. 

Toward  the  end  of  1875,  Mr.  Peterson  left  the  Toronto 
iter-works,  having  been  appointed  by  the  Quebec  Gov- 
nment,  Chief  Engineer  of  the  Montreal  &  Ottawa  sec- 
'"i  of  the  Quebec,  Montreal,  Ottawa  &  Occidental  Ry., 
1 ' "  1  >  was  al   that    time  partly  constructed.     Mr.  Peter- 

11 fly   urged  the  adoption  of  a  direct   line  from  a 

i    Berthier  to  Montreal  via    Bout,  de  1'Isle,  and 

"  truction  of  a  large  bridge  at  the  latter  place.    The 

■vermin  nl.  however,  in  June,  1878,  obtained  a  report 
"in  the  late  Walter  Shanly  advocating  the  line  via 
'errebonnc,  St.  Vincent  de  Paul  and  St.  Martins  Junc- 
ou  with  two  large  bridges  and  with  two  long,  heavy 
fadw  up  to  and  down   from  Mile  End.     The  latter  plan 


was  adopted  and  the  line  has  proved  "a  thorn  in  the  side" 
ever  since,  while  the  Canadian  Northern  Ry.'s  Quebec 
line  has  adopted  Mr.  Peterson's  route. 

Mr.  Peterson's  "forte"  was  the  location  and  construc- 
tion of  bridge  substructures ;  and  while  Chief  Engineer 
of  the  Quebec,  Montreal,  Ottawa  &  Occidental  Ry.,  he 
had  charge  of  the  construction  of  the  Chaudiere  bridge 
between  Hull  and  Ottawa,  having  one  span  of  254  ft.,  one 
of  160  ft.,  ten  of  150  ft.  and  one  of  135  ft.,  and  laige 
bridge-  over  the  Rouge,  North  Nation,  Lievres  and  Gatin- 
eau  Rivers. 

In  1881,  he  was  appointed,  by  the  Canadian  Pacific 
Ry.,  Chief  Engineer  of  the  Atlantic  &  Northwest  Ey.. 
under   the   charter  by   which   the   Canadian   Pacific   Ry. 


Ibuted  l.v 

"•     m.l    I  ..mm.-    Are 


Com  ultlng    Right   ol 
R  |  .   Monl  i ■•  al,  Que 


built  the  line  from  Mile  End  Station,  near  Montreal,  to 
connect  with  the  International  Ry.,  of  Canada,  at  Len- 
nowille.  At  the  same  time  a  railway  was  built  under 
another  charter,  from  the  Internationa]  boundary  near 
Megantic  to  Mattawamkeag,  in  Maine,  of  which  Mr. 
Peterson    was    also    Chief    Engineer. 

The  St.  Lawrence  River  bridge,  al  Caughnawaaga,  is  on 
this  line,  and  the  original  piers-were  built  so  strong  thai 
with  necessary  lengthening  they  could  be  used  to  carri 
the  heavy  double-track  steelwork  which,  by  a  strange  co 

incidence,  was  completed  only  a  month  before  Mr.  Peter- 
son's death.  On  the  same  line  were  several  large  steel 
bridges  and  trestles,  including  a  bridge  over  the  Richelieu 
River  and  high  trestles  al  Ship  Pond  and  Wilson  Stream. 


7  58 


ENGINEERING     NEWS 


Vol.  71,  No.  1 


Mr.  Peterson  was  also  Chief  Engineer  of  the  Sault  Ste. 
Marie  bridge  and  of  the  Mission  River  bridge,  in  British 
Columbia,  and  many  other  important  works.  , 

He  continued  to  act  as  Chief  Engineer  of  the  Atlantic 
&  North  West  Ry.,  and  as  Engineer  of  Eastern  lines  of 
the  Canadian  Pan  lit  Ry.  until  he  was  appointed  Chief 
Engineer  of  the  whole  Canadian  Pacific  Ry.,  in  1890, 
which  position  he  held  for  12  years,  until  February,  1902, 
when,  owing  to  ill  health,  he  was  appointed  Consulting 
Engineer. 

In  August,  1903,  he  was  appointed  Chief  Engineer 
of  the  Guelph  &  Goderieh  Ry.,  then  being  constructed  by 
the  Canadian  Pacific  Ry.,  and  he  held  that  position  until 
1908,  when  he  retired  from  active  work,  owing  to  failing 
health. 

Mr.  Peterson  was  a  charter  member  of  the  Canadian 
Society  of  Civil  Engineers,  of  which  he  was  a  Vice- 
President  in  1889,  1892  and  1893,  and  President  in  1894. 

Of  rather  a  nervous  disposition,  he  was,  at  first,  some- 
times thought  to  be  slightly  abrupt  in  manner,  but  his 
unvarying  courtesy  soon  removed  that  impression.  He 
was  universally  known  as  a  most  conscientious  engineer; 
was  strict,  yet  fair  in  dealing  with  contractors;  was  very 
kindhcarted,  and  always  willing  to  do  a  good  turn  for 
any  of  his  staff,  though  he  required  from  them  close  at- 
tention to  their  w-ork  and  whole-hearted  discharge  of  their 
duty  to  their  employers. 


City    MamiSi^@i? 


off    Hsag^ 


The  first  city  on  the  Pacific  Coast  to  adopt  the  city- 
manager  plan,  as  Ear  as  we  know,  is  Inglewood,  Calif. 
The  action  of  Inglewood  is  of  particular  interest  to  the 
readers  of  H.\<;ixekhixg  X  i:\vs  because  the  city  authori- 
ties followed  the  very  rational  plan  of  appointing  as 
city  manager  their  own  city  engineer,  whom  they  believed 
had  shown  Ins  qualifications  for  the  position  by  the  good 
work  which  he  had  done  during  the  two  years  he  had  held 
flie  office  of  city  engineer.  This  man  was  Paul  E.  Kress- 
Jy.  ;i  man  :>'.'  }v,ir-  of  age,  who  had  been  practicing  civil 
engineering  tor  the  past  twehe  years.  I'p  to  three  years 
i  prai  1 1'  ed   mi  Smith   Bethlehem,   Penn. 

During  that  time  he  was  engineer  for  the  Boroughs  of 
Nazareth,  Fountain  Hill  and  Freemansburg.  During 
the  years   I'M-.'-]:;,  streei   improvements  were  carried  ou1 

at    [ngleWOOd    under    ihe   direction    of    Ml.    Kl'e--lv    as    city 

■■•  er  at  a  total  i  osi  of  aboul  $380,000. 
\    mi.  managei  of  Inglewood,  Mi'.  Kressly  will  have 
ill  engineering  work  and  all  the  work  pertain 

I ding,  electrical,  plumb- 

and  health  depart  ments,  ae   well  as  1 1  e 
;  of  the  pari   and  plaj  "round  commission 
Mr.   Kressly  was  appointed  city  managei   on   Mai 
in  accordance  with  the  terms  of  an  ordinance  i  reating  the 
office  and  defining  it-  duties  approved  on  the    ame  da) 
Under  the  terms  of  tb  e,  the  i  ity  managei 

appoint*  d  b  Boa    I  of  Trustei     ind  holds  office  dui 

board   with   rach   -alary  b 
board  may  from  time  to  time  determine. 

The  duties  of  the  city  n nger  oJ    tnglev, I,  a 

forth  in  the  ordinam  e,  are 

.  i  -  ■ i  hi     i 


(1)      To    see    that    the    laws    and    ordinances    of    the    city 
enforced; 

(2)  To    exercise    control    over    all    the    departments    of 
city  and  direct  the  work  of  all  appointive   officers; 

(3)  To   employ   and   dismiss   all   city   employees; 

(4)  To  superintend  the  construction  of  all  public  wi 
within  the  said  city; 

(6)  To  approve  or  disapprove  the  requisition  for  the  p 
chase  of  any  article  or  articles  for  the  said  city,  by  any 
partment    or    officer,    before    the    purchase    is   made; 

(6)  To  attend  all  meetings  of  the  Board  of  Trustees  a 
to  recommend  to  the  said  Board  for  adoption  such  measu 
as  he  may  deem   necessary  or  expedient; 

(7)  To  keep  the  Board  of  Trustees  fully  advised  as  to  t 
financial   condition   and   needs   of  the   city;    and — 

(5)  To  perform  such  other  duties  as  may  be  present 
by  ordinance  or  resolution  of  the  Board  of  Trustees; 

Provided,  however,  that  any  and  all  acts  of  the  said  C 
Manager  under  this  ordinance,  shall  be  subject  to  the  appro' 
and  control  of  the  Board  of  Trustees  of  the  City  of  InglewO' 
and  they  shall  have  full  power  *o  correct  and  set  aside  a 
action  taken  by  him  under  this  ordinance  whenever  they  sh 
deem  it  proper  to  so  do;  and  provided  further  that  the  Lejl 
Department  of  said  City  and  the  City  Attorney  are  herel 
expressly   excepted    from   the    operation   of  this   ordinance. 

All  officers  and  departments  of  the  said  city,  except  as  ! 
this  ordinance  provided,  are  hereby  declared  to  be  subject  i 
the  control  of  the  said  City  Manager,  and  no  officer  or  depail 
ment  of  the  said  city  shall  incur  any  indebtedness  upon  ben: 
of  said  city  until  a  requisition  for  the  same  shall  have  bei 
first  presented  to  the  City  Manager  and  shall  have  receiv 
his  approval.  Any  violation  of  this  section  shall  render  t 
person  so  violating  subject  to  immediate  discharge  from  ti 
employ  of  said  city. 

Iii  accordance  with  the  last  paragraph  of  the  quot 
tion,  the  new  city  manager  has  issued  the  following  orde 

That   from    and    after   Mar.    6,    1914,    no   goods,    etc.,    are 
be  furnished  to  any  official  or  employee  of  the  city  of  Ingl 
wood,    unless    accompanied    by    an    order    similar    to    the    0 
hereto  attached,   and   signed   by   the   City   Manager. 

The  city  of  Inglewood  will  not  be  responsible  for  any  goo 
furnished  without  the  order  hereinbefore  referred  to. 


A  Temporary  Bridge  Was  Washed  Out  by  Hoods  on  t) 
Mohawk  River,  at  Amsterdam,  N.  Y.,  on  Mar.  27. 

A    <;iim    Explosion    Tore    Two    Large    Holes    in    a    street 

Chester.    Penn.,    on    Mar.    24,    according    to    press   dispatches. 

Electrification  of  Hie  Great  Northern  Ry.  in  Montana,  whi<' 
has  been  variously  reported  as  decided  upon,  it  is  now  official 
Stated,     is     not    being     considered     in     any     way. 

Exhaustive   Testa  of   the    Electrolysis  of   Water   Mains  a 

to  be  made  at  San  Diego,  Calif.,  under  the  direction  of  H.  . 
Whitney,  hydraulic  engineer,  and  Herbert  It.  Kay,  superli 
tendent,    Department   of  Water, 

Lives    Lost    In    Ihe    Missouri     Vthletlc    (lull    Fire    en    Mar. 
and    I'v    the    west    wall    blown    down    on    Mar.    18,    numbered    3 
Tlie  club  has  bee  n    re  organized   under   the  name  el'  the  Mlssou 
Athletic  Association,  and  plans  for  u  new  club  house  are  undt 

way. 

\  iiri.-f  iiml  Pointed  Code  of  Ethics — The  recently  orajfl 
i/.e.i  Oklahoma  Socletj  of  Engineers  teas  the  following  codec 
ethics: 

i      hall    i"     deemed    unprofest al    and    Inconsistent    wit 

I able    or    dignified     hearing     for    any    member    of    tin-    i 

S.    t:.: 

i,.  b  i  tempi  to  'iii  eel  Is   or  Indli  eel  i\   damai  e,  tali  elj  I 

.i ily,   the   professional   standing   or  reputation   of  a  fel 

low  engineer  e,.   ei srlni   Brm 

(8)     To   attempt    to    supplant    n    fellow    engineer    or   e-ngi 

in     '  etalnmenl    or  smploj  ment 

:,     To    reduce    his    usual    charges    for    professional    nrffl 

when     in    competition     with     fellow     engh rs    .n     eiiKlncerln 

,,,    to   undei  hid   Ills  compel  Itoi  m   .m  toi    In  Ini     infoi  med   o 

theli   'i foi    'I"    ■•■  oi  i 

ii     To    aocepl     i  ■       discounts,    or    I  mil  roc 

profit    In   .■..line,  item    with    mi)    work    on    which   he  or   his   engl 

I,    i>xe  opl    with    tho    knowlodgc   e.r   tu 

■  sr, 
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Panama  Canal  Exoaration  during  February  totaled  1.430,050 
ckd..  a  daily  average  of  62,176  eu.yd.  for  each  of  the  23  work- 
,  days.  Rainfall  was  0.53  in.  The  amount  of  concrete  laid 
,  -ing  the  month  was  3541  cu.yd.  and  15.8S0  cu.yd.  of  fill  were 
,  ,_cd  in  dams. 

Large   Reductions    in    Hallway    Operating;    forces    were    an- 
r'mced  last  week.     On  the  Pennsylvania  lines  it  is  stated  that 
gDOO   men   have   been   laid   off  and   on   the   New   York   Central 
Jes,    an   equal    number.      The    heaviest    reductions    have    been 
,  ,1,    oil   the  construction  department,   where   work   has   prac- 
tised. 
Sentence    Wreck    Engineer    and    Conductor    in    France — The 
.  rineer  and  conductor  of  the  Marseilles-Paris  Express,  which 
,  a  wrecked  at  Melun,  France,  on  Nov.  4   ("Eng.  News."  Nov. 
\  ith  a   loss  of  39   lives,   were   sentenced  on   Mar.   27 
four    m  mths    and    one    month    imprisonment,    respectively. 
<•  charge  was  criminal  negligence. 

Maintenance    of    a    Main    Line    Highway    from    Washington, 
i".    to    Atlanta,    Ga.,    under    control    of    engineers    detailed 
im    tli'     office    of    Public    Roads,    is    a    task    which    has    been 
dertaken     by     the     American     Highway     Association.       The 
irk  of  maintenance  is  to  be  done  by  labor  provided  by    the 
ite  and  county  officials  along  the  route  of  the  highway. 
\   Henvy  Ice  Jam  Wrecked  n  Bridge  of  the  Fort  Wayne  & 
ithfin    Indiana  Traction   Co..   at    Brown   St.,   Lafayette.    Ind.. 
The   bridge    was  a   temporary   structure   built   by 
iiv    last   summer   to    replace    one    carried   out   by    the 
I.    and    is    reported    to    have    cost    $15,000.      The    ice 
n.    about    200x100    ft.,    broke    loose    above    the    bridge    and 
>pt  down   upon  the   middle   section,  wrecking  the  structure. 
A    Pile  and    Brush    Dam   at    Seattle,  Wash..   Failed,   on   Mar. 
It    separated    Lake    Union    from    the    western    end    of    the 
k>-  Washington  Canal.     The  rush  of  wTater  from  Lake  Union, 
ich    is   at    a    higher    elevation    than    the    canal,    scoured    the 
ling  of  the  Fremont  Ave.  bridge  just  east  of  the  dam,  caus- 
e  the  bridge   to  collapse.     The  dam   was   built   by  the   U.   S. 
ivernment  about  11  years  ago.     The  dam  and  canal  are  part 
■  project  described  in  "Eng.  News,"  Jan.  6,  1910. 
To    Protect    the    Water-Supply    of    Everett,    Wash.,    a    co- 
erative  agreement  has  been  made  between  the  United  States 
cretary  of  Agriculture  and  the  city  of  Everett,  which  gives 
e  latter  the  use   of  the  entire   Boulder  River  drainage   area 
i thin  the  Snoqualmie  National  Forest.     As  we  understand  it, 
hydro-electric  municipal  power  plant  is  made  possible  by  the 
ant.     The  United  States  Forest  Service  will  construct  trails 
id  the  Federal  Government  will  build  telephone  lines  within 
e  drainage  area. 
A  Snow-Removal   Conference   will    be   held  at   Philadelphia, 
r.    16    and    17.      The    conference    has    been    called    by    M.    L. 
loke,    director    of    public    works,    acting    on    the    advice    of 
mmissioners   of   public   works   of   a    number   of   cities.      It   is 
jped    that    representatives    of    street    railways    will    also    be 
esent.     Mayor  Blankenburg  proposes  to  give  a  dinner  to  the 
sitors   on    the    evening   of   Apr.    16.      The    conferences    proper 
111   !)•'   held    Friday.    Apr.    17.   morning   and   afternoon.      Any- 
interested   is   invited    to   attend. 
Htm     I  nlon    Station    for    Cleveland,    Ohio — The    citizens    of 
id,  uhio,  are  soon  to  vote  on  a  referendum  for  the  ap- 

oval  of  the  sale  of   Lakew I    Park    land   needed   for  a   new 

nlon  station,  to  cost  $17,000,000.  The  plans  accepted  pro 
tile  for  a  building  500  ft.  in  width  with  two  entrances  on  the 
lain  front.  The  height  will  be  about  80  ft.  The  proposed 
uildlng  will  also  be  used  for  office  purposes  by  the  Lake 
hore  &  Michigan  Southern  Ry.  and  the  Pennsylvania  R.R. 
hltects    are    l>.   H.    Burnham    &   Co.,    Chicago,    111. 

I  hi Mint    a    250-Ton    Hock    from    Long    Island    to    the 

"tin   1 1.   Rockefeller  estate   ;tf    Tarrytown,   N.    v..   constitutes  a 
test    to   roads   and   pavements.      The   village   boards   will 
'■t  grant  pit-mission  to  use  tin-  streets  fur  this  purpose  unless 
I. mill   is  furnished.     The   New    Vork    Board    of    Water   Supply 
thai    :i    steel    facing    shall    be   built    for   the    Bedford 
i  iiss   tin-   old   Croton   aqueduct    before    the   load   Is   car- 
ted   over    it.      Tin-    ruck,    which    Is    about    20    ft.    in    diameter, 
moved   anil    placed    in   front    of   Mr.    Rockefeller's   man- 
ii     time    tills   month. 
A  Train  Derailment  caused  by   wreckers  occurred   March  -'-' 
Chicago,    Milwaukee   &    St.    Paul    Ry.     within    tin-   citj 
limit*    nf   Chicago.      Tin-    engine    and    one    or    two    cars    of   a 
brongh   train    f.u    tin-    i  ■jn-iflc  Coast    were   overturned,   and    the 

fngine n  and   baggageman   were  Injured,   bul    no  passengers 

ly,  partly  due  to  the  use  .it'  steel  cars,  al- 

hough  tin-  baggage  car  was  of  timber  construction.     It  was 

onnd    thai    ■■*    mil    had    been    unbolted    and    loosened,    and   the 

company   has  stated   thai   similar  attempts  have  been 

o  derail  this  same  train 

The  Providence  Hnbwaj   plans  noted  In  "Engineering  News." 

Manh   19,   1914,  seem   to  have  been  accepted   bj    the    Board   «( 


Aldermen  ami  Common  Council.  The  resolution  recommended 
by  the  special  committee  on  subways,  directing  the  City  Solic- 
itor to  apply  for  state  legislation  enabling  the  city  to  desig  i 
and  build  a  system  as  outlined,  has  been  reported  adopted  by 
both  bodies.  Two  amendments  have  been  accepted,  one  pro- 
viding that  the  Transit  Commission  shall  spend  no  money  un- 
less authorized  by  the  City  Council  and  the  other  stating"  that 
the  members  of  the  Transit  Commission  should  serve  without 
Pay. 

The  Wreck  of  the  Steamer  "Monroe"  was  blown  up  on  Mar 
26,  by  the  U.  S.  revenue  cutter  "Onondaga."  Masts,  super- 
structure, and  upper  deck  were  blown  off,  leaving  intact  as 
much  of  the  hull  as  possible  below  eight  fathoms,  so  that 
the  cargo  may  lie  recovered.  Wreckers  for  the  insurance  un- 
derwriters had  recovered  160  bales  of  cotton.  Salvage  oper- 
ations were  resumed  as  soon  as  the  revenue  cutter  completed 
its  work.  The  Old  Dominion  liner  "Monroe"  was  sunk  by 
collision  with  the  "Nantucket"  of  the  Merchant  and  Miners' 
Line,  on  Jan.  31,  about  50  miles  of  the  Virginia  Capes,  in  a 
dense  fog  at  2  a.m..  with  a  loss  of  41  lives  ("Eng.  News,"  Feb 
5,   1914).     None  of  the  bodies  has  been  recovered. 

Difficulties  in  Closing  the  30-in.  Gate  Valves  of  the  Sho- 
shone Dam  were  reported  some  weeks  ago.  We  are  informed 
by  F.  H.  Newell,  director  U.  S.  Reclamation  Service,  that  the 
cause  of  the  trouble  has  not  yet  been  ascertained,  as  backwater 
below  the  dam  makes  the  gates  inaccessible  for  the  present 
The  difficulty  seems  to  have  arisen  when  an  attempt  was  made 
to  close  the  valves  under  a  head  of  227  ft.  of  water  It 
was  found  impossible  to  close  all  the  valves  bv  hand  The 
valves  in  question  are  not  a  part  of  the  main  controlling- 
works  but  are  in  small  outlets  near  the  original  river  level 
designed  for  occasional  use  for  sluicing  purposes.  There  arc* 
two  30-in.  parallel  seat  gate  valves  in  series  on  each  of  42 
in.    outlet    pipes. 

Bridge  and  Road  Reconstruction  in  Hamilton  County.  Ohio 
following  the  extensive  flood  damage  of  March.  1913,  is  well 
under  way,  according  to  a  statement  from  Clinton  Cowen, 
County  Surveyor.  All  important  roads  and  bridges  are  now 
under  contract,  and  probably  the  entire  work  in  question  will 
be  completed    by    the   end   of   1914. 

Bridges  whose  masonry  was  damaged  to  anv  extent  hav» 
been  increased  in  length  liberally.  An  example  of  this  is  the 
Union  Levee  bridge,  across  the  Little  Miami  just  east  of 
Cincinnati,  where  the  former  single  span  of  350  ft.  is  being 
replaced  by  two  250-ft.  spans.  Where  the  old  masonry  was 
undisturbed,  the  waterway  has  been  increased  by  raising  abut- 
ments  and  piers  4  to  6  ft.  with  concrete  caps. 

The  Priae  Design  for  the  Australian  Capital,  made  by 
Walter  Burley  Griffin,  of  Chicago,  appears  now  to  be  in  the 
favor  of  the  Government  authorities  and  stands  a  fair  chance 
of  being  put  into  service.  It  will  be  remembered  that  there 
was  considerable  official  opposition  to  the  adoption  in  toto 
of  Mr.  Griffin's  design  and  it  was  decided  to  prepare  a  gov- 
ornamental  plan  which  would  incorporate  the  best  in  all  of  the 
submitted  designs.  Later  and  more  considered  thought  made  it 
apparent  that  such  a  plan  could  only  be  a  hodge-podge,  and  it 
was  decided  some  months  ago  to  invite  Mr.  Griffin  to  Australia 
to  confer  there  with  the  authorities.  As  a  result  of  this  con- 
ference, it  is  now  announced  that  Mr.  Griffin's  plans,  with 
minor  changes  accept.d  by  their  author,  will  be  used  as  the 
design  for  the  new   federation  capital. 

Another  lOOO-ft.  Dry  Dock— The  first  dry  dock  to  accommo- 
date a  ship  1000  ft.  in  length  was  the  Gladstone  dock  at 
Liverpool  which  was  opened  last  fall.  Since  the  opening  of 
that  dock,  however,  tw  ,  other  docks  of  somewhat  larger  ca- 
pacity have  been  started,  one  at  Quebec  and  one  at  Boston 
A  fourth  dock  was  added  to  the  list  during  the  past  month. 
when  the  Hughes  dry  dock  at  Bombay,  India,  was  opened 
This  dock  is  in. mi  ft.  long,  100  ft.  wide,  and  has  a  depth  of 
33>4  ft.  below  high  water  over  the  sills.  It  is  a  part  of  the 
oe-w  Alexandra  dock  which  provides  three  miles  of  deep 
■  ati  .  dockage  in  addition  to  the  old  Princes  and  Victoria  dock 
.it    Bombaj    harbor.     The  new  dry  dock   was  at   first   Intended 

' 'h.-   entrance   lock    t,,    tin-    Alexandra    dock,    but    it    was 

afterward   placed   alongside  of  the  entrance  lock  and   is  to  i.-- 
used  only  as  a  dry  dock. 

\  Proposed  Law  Covering  Surveys  and  Descriptions  of 
Real  Property  in  conveyances  has  i n  drafted  bv  Mathlas  it 

K if-    i'.   O.    Box    718,    Rochester,    \T.    v..   and    others.     The 

proposed  law  is  quite  length]  and  is  divided  into  five  sec 
tlons.  which  provide  thai  all  conveyances,  wherein  a  new  or 
i  line  or  boundary  is  established,  must  contain  an  exact 
description  ol  | anenl  monuments  and  all  necessary  meas- 
urements for  relocating  them.  The  kin.i  of  monuments  tube 
used  and  the  method  of  setting  them  are  provided  for  in  de- 
tail. The  object  of  the  proi i  i  ,  w .  of  course,  is  t,,  sim- 
plify tin-  retracing  of  old  survej    lines  ami  make  survey  de- 
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scriptions  matters  of  interpretation  for  surveyors  rather  than 
fin  lawyers,  as  is  frequently  the  case  under  the  loose  meth- 
ods at  present  employed  in  many  of  the  States.  A  copy  of 
the  law  may  be  obtained  from  Mr.  Kondolf  by  those  inter- 
ested. 

<;as  From  the  ImlioiT  Tank  of  the  Peachtree  Creek  Sew- 
age Works.  Atlanta,  Ga.,  showed  the  following  analysis,  ex- 
presse'd    in   percentages: 


Carbon 
dioxide 

Oxy- 
gen 

11 

•drogen 
ilphide 

Methane 

H 

ydro- 
gen 

Nitr 
gen 

Sample    1 .  . 
Sample    2.  . 
Sample    3 . 
Sample    4 .  . 

4.7 

..       5.2 
4.4 
4.2 

0.3 
0.5 
0.6 
0.4 

0.0 
0.0 

0.0 

0.0 

85  .  3 
82.  S 

84.2 

9.7 
8.2 

7. it 

0.0 
3.3 
2.3 

Average    .  . 

.  .       4.6 

0.4 

0.0 

84.1 

8.6 

3.1 

The  analysts  were  made  on  Mar.  30,  1914,  by  C.  C.  Horn- 
mon,  bacteriologist  and  chemist.  The  plant  was  put  in  use 
in  '  ictober,  1913.  so  the  samples  analyzed  may  be  reasonably 
supposed  to  represent  the  normal  operation  of  the  plant. — 
From  W.  A.  Hansell.  Jr.,  assistant  engineer  of  construction, 
Atlanta,    Ga. 

Extensive   Public  Improvements  at  Philadelphia  have  been 
halted    and    some    of    them    may    have    to    be    postponed    for    a 
considerable  time  by  a  decision  of  the  State  Supreme  Court  on 
,M:      h  30  declaring  invalid  proposed  loans  totaling  $2  1,500,000. 
round    tor    the    decision    appears    to    have    been    that    the 
loans  would   have   carried    the   city   beyond   the   debt   limit    be- 
some    $6,500,000   of   school   bonds   had   not    been    included 
in    calculating    the    limit.      The    decision    enjoined    an    election 
called    for    March    31    to    vote    on    a    $12,900,000    loan    and    also 
declared  invalid  a  loan  of  $8,600,000,  voted  in  November,  1914. 
Among    the    purposes    for   which    the    two    bond    issues   were   to 
have    been    used    were    subway    and    other     rapid    transit    im- 
provements, harbor  improvements,  water  pipe  and  purification 
extensions,    sewers,    pavements,    and    bridges.      As   soon    as    the 
text   of  the   decision    becomes  available   for   guidance   it    is   ex- 
thai    a     new    loan    ordinance    will    be    passed    and    sub- 
i    to   popular   vote.      Meanwhile  some   of  the  proposed  im- 
provements   can    be    provided    if    the    city    council    sees    fit    to 
orize  small  beginnings  of  the  work. 
\     Dili     Requiring    Civil     Engineers    and     Surveyors    to    be 
'    Eeated   in   the  Oklahoma  legisla- 
te ,  The   bill    was   prepared   by  a   committee   of  the 
Oklahoma    Engineering    Soeietj    and    was   framed   on   thi     gen- 
era]    ],  mended    by    a    committee    of    the     American 
of   Civil    Engineers    two   years  ago.     The    bill    denned 

the    practice    of    civil    engii ring    "as    the    practice    of    any 

oJ    thi    profi  3    Ion   ol    engineering  other  than  military." 

I   ctrical,   mechanical,   mining   and   all   other  classes 

Vnyone    practicing    any    branch    of    the    en- 

gineering  profession   was  required  to  take  an  examination  and 

board  of  <   :aminers,   the   fee 

ed  being   $25.     Applicants   foi   a   certificate  as  a   surveyor 

pa       l  fee  oi    only   $10.     The    1 . i  11  also 

laid  a  1  neers  1  rom    othi  i    states   di  siring 

to   pra  Oklahoma,    thej     I e    required    to    pay   a  fee 

ppllcation  a  i  d  u    oi   I  he  cerl  iflcate.     The 

bill   was  introduced   In   <>  ,  e,   but    failed   o 

Aim, He.-   peculiar   feature   of   the  Oklahoma    acl    was  the    pro- 
vlsio  In  thi      tal ild    i  all    upon   the   State 

EOl 
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The  Union  Station  at  Chicago  is  to  be  rebuilt  on  a  v. r 
comprehensive  plan,  the  ordinances  necessary  for  the  w<; 
having  been  passed  by  the  City  Council  on  March  23  bji 
vote  of  63  to  3.  It  will  be  on  the  general  lines  submit  | 
about  a  year  ago  by  the  Pennsylvania  Lines,  but  very  mi  i 
improved  in  regard  to  the  street  approaches,  bridges  ai 
other   municipal   aspects   of   the    terminal. 

The  station  is  used  by  the  Pittsburgh,  Fort  Wayne 
Chicago  R.R.,  the  Pittsburgh,  Cincinnati,  Chicago  &  St.  Lo  i 
Ry.,  the  Chicago,  Milwaukee  &  St.  Paul  Ry„  the  Chica  . 
Burlington  &  Quincy  R.R.,  and  the  Chicago  &  Alton  R. 
Trains  of  the  second  and  third  of  these  lines  enter  and  ler- 
at  the  north  end,  and  those  of  the  other  lines  enter  a. 
leave  at  the  south  end.  So  that  although  the  tracks  r 
through  the  station,  it  is  operated  as  a  double-end  stl 
terminal.  The  new  plans  provide  for  two  separate  groups  j' 
stub  tracks  with  a  concourse  between  their  ends,  and  two 
three  through  tracks  for  any  necessary  switching  movemen 
In  addition  to  the  passenger  station  there  will  be  two  n. 
freight  terminals,  one  for  the  Pennsylvania  Lines  and  t 
other  for  the  Burlington  Line.  About  $15,000,000  has  be 
spent  for  land,  and  the  passenger  terminal  with  all  its  a 
purtenances  is  expected  to  cost  $40,000,000  while  the  freig 
terminals  will  bring  the  total  up  to  nearly  $65,000,000.  T 
Chicago  railway  terminal  problem  was  discussed  in  our  iss 
of  July  31,   1913. 

The  White  Star  Steamer  "itrittanie"  a  sister-ship  to  t 
"Olympic"  and  the  ill  fated  "Titanic,"  but  somewhat  larg 
in  size  and  with  many  structural  changes  introduced  as  a  I 
suit  of  the  loss  of  the  last  named  vessel,  was  launched  frcj 
the  shipyards  of  Harland  &  Wolff  at  Belfast,  Ireland, 
Feb.  26.  The  "Brittanic"  gross  tonnage  is  about  50,000  a 
her  propelling  machinery,  which  consists  of  triple  expansi 
reciprocating  engines  exhausting  into  low-pressure  turbines, 
of  about  50,000  hp.  Her  main  dimensions  in  tabular  form 
as   follows: 

Length   over  all about  900  ft. 

Breadth,    extreme about  94  ft. 

Depth,     molded 6  4  ft.  3  in. 

Total  height  from  keel  to  navigating  bridge.  .104  ft.  6  in. 

Gross    tonnafle about  50,000  to 

Load    draft 34  ft.  7  in. 

Displacement   at    load    draft over  53, Olid  ton, 

I.hp.   of  reciprocating   ermines 32.000 

S.hp.    of    turbine is  000 

Passenger    accommodation for  over  2500 

Crew    accommodation for  950 

The  hull  has  16  transverse  bulkheads  of  which  .".  extei 
to  the  bridge  deck  and  the  remainder  to  the  upper  deck.  Tl 
hull  also  lias  an  inner  skin  extending  from  the  top  of  tl 
double  bottom  to  3  ft.  6  in.  above  the  middle  deck,  or  wi 
above  the  water  line.  The  vessel  is  designed  for  a  sustain, 
sea  speed  of  21  knots.  The  tops  of  the  four  funnels  are  ISO 
above  the  keel  and  the  tops  of  the  masts  are  over  200  ft.  abo 
the  load  water  line. 

Valuation  <>f  Public  Utilitlea  In  Ohio  is  required  by  til 
Slate  Public  Utilities  Commission.  Every  corporation  mid 
the  Commissioner's  supervision  is  to  be  required  t..  make  an  i 
ventor>  and  appraisal  of  its  property  and  return  it  to  tl 
Commision  before  Aug.  1.  The  Commission's  order  requtn 
of  each  company  not  only  a  list  of  its  physical  property  ai 
its  fair  value,  new  and  di  eciated,  but  it  requires  detail, 
statement  of  every  other  value  claimed  for  the  following  ret 
suns: 

First      Any     value    claimed     for 
value,"  fm    "financing"  ...    toi   a  nj 
tin    I.,   i-    t.,i    thi    claim 

Second  Any  value  claimed  foi 
t  racl  to  perform  the  public  service 
with  t in-  basis  for  the  claim. 

Thi  ..I     '  y\  erhead    ex  pensea   duri: 

1 1  ii,  i ,    statlni     w  ha  t    •  xpenses    «  ei 

,   \i  mi    ii..    pen  entage   for  each  or 

for  all. 

The  Inventors    of  physical   pertj    must    include  all  lam 

Hill    cost,    dale    of    tic I  ItlO 

and    present    value  ol   each    parcel,      other   items,   such   as   build 
hies,    idaiils.    equipment,    tools    mil    transmission    lines    must    b 
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urt  of  Appeals  for  a  writ  of  prohibition  to  prevent  action 
the  petition  by  the  Conservancy  Court,  which  is  composed 
one  judge  from  each  of  the  Courts  of  Common  Pleas  of  the 
i  counties,  parts  of  which  make  up  the  proposed  district. 
ie  Court  of  Appeals  held  that  the  constitutional  questions 
ist  first  be  passed  upon  by  the  lower  courts,  beginning  with 
•  Conservancy  Court  itself.  Presumably  this  will  cause  a 
-its  of  delays  in  the  hearing  to  determine  whether  or  not 
-  district  shall  be  formed. 

It  is  interesting  to  note  that  although  the  Conservancy 
t  provides  for  conservancy  boards,  which  shall  prepare 
id  adopt  plans,  with  the  aid  of  engineers  appointed  for  the 
irpose,  preliminary  plans  for  what  has  since  become  the 
oposed  Miami  Conservancy  District  have  already  been  pre- 
Kred  by  the  Morgan  Engineering  Co..  of  Memphis,  Tenn. 
„  "Engineering  News."  Oct.  16.  1913,  p.  775).  These  plans 
ere  approved  in  January  by  an  advisory  board  of  engineers, 
.■.sistiug  of  Prof.  D.  W.  Mead,  of  Madison.  Wis.;  J.  W. 
Kurd,  of  Chicago,  and  Prof.  I  M.  Woodward,  of  Iowa  City. 
i  For  some  days  before  the  date  set  for  the  hearing  of 
ar.  20  there  were  assembled  at  Dayton  to  serve  further  in 
n  advisory  capacity,  nut  only  the  three  engineers  just  named, 
ut  also  Brig.-Gen.  O.  H.  Ernest,  of  Washington,  D.  C,  and 
rig.-Gen.  H.  M.  Chittenden,  of  Seattle,  Wash.,  each  of  the 
orpe  Of  Engineers,  U.  S.  A.,  retired:  Col.  J.  A.  Ockerson.  of 
t  Louis,  Mo.;  W.  A.  O'Brien,  of  Cape  Girardeau,  Mo.;  C.  H. 
Oiler,  '>f  Little  Rock,  Ark.;  T.  W.  Jaycox,  of  Denver,  Colo.; 
[..iris  Knowles.  of  Pittsburgh,  Penn.;  and  James  H.  Fuertes, 
I    (few   York  City. 


Mr.  John  T.  Mooney,  General  Superintendent  of  the  West- 
rn  New  York  Water  Co.,  Buffalo,  N.  Y'.,  has  resigned. 

Mr.  T.  H.  Nichols,  Assistant  Roadmaster  of  the  Great 
Northern  Ry.,  at  Spokane,  Wash.,  has  been  promoted  to  be 
ioadmaster  at  Marcus,  Wash. 

Mr.   Walter  C.  Allen,  Jun.  Am.  Soc.   M.  E.,  recently  General 

Manager  of   the   Y'ale    &    Towne   Manufacturing   Co.,   Stamford. 

i.as   been    elect.  .1    a    Vice-President. 

Mi.  E.  K.  Mentzer  has  been  appointed  Supervisor  of  Bridges 

Hidings  on  the  Bcston   division  of  the  Boston   &  Albany 

R.H.,   with   headquarters   at   Worcester,    Majs. 

Mr.  L.  W.  Bowen,  Division  Superintendent  of  the  Great 
Northern  Ry.,  at  Spokane.  Wash.,  has  been  promoted  to  be 
Assistant  General  Superintendent  of  the  Eastern  district  at 
St.    Paul,    Minn. 

Mi.  George  M.  S.  Schulz.  a  New  York  City  lawyer,  has  been 
appointed  a  member  of  the  New  Y'ork  State  Public  Service 
Commission,  First  District,  succeeding  Mr.  John  E.  Eustis, 
'.\  hose    term    has   expired. 

Mi.    .1.    .).    Murphy,    recently    Trainmaster    of    the    Chicago, 
Milwaukee    «».-    St.    Paul    Ry.,    at    -Maiden.    Wash.,    has    been    ap- 
Superintendent   of  the   Rocky   Mountain   division,   with 
larters    at    Three    Forks,    Mont. 
Mi.    II.    F.    Huy,    formerly    Principal    Assistant    to    the    Chief 
i    the  American    rip.-  *   Construction   Co..    Philadel- 
phia,  I',  iin..  ha     it    ,1  General  Manager  of  the  West- 

■  n    Y'ork    Water   Co.,    Buffalo,   X.    Y. 
Mi     O.    i:    Carr,   for   the  past   two  years   Engineer   in   ch 

I    survey,   division   of  sewerage,   of  the   En- 
ni     of    tlie    city    of    Cincinnati,    Ohio,    lias 
i  of  i    idillac,    Mich. 

Mi     I'    l:    Carson,   Assistant   General    Manager  of  the   Nash- 

lattai ga    .v   St     I. .mis   Ry.,   Nashville,  Tenn..   has   been 

tod  Acting  General   Manager,  succeeding  Mr.  John    Howe 
M.   Am.   Sue   C.    !•:..   win.   lias   become    President. 
Mi     -l     II.   O'Neill,    Assistant    General   Superintendent    of   Hi.' 
Northern   Ry    .it    Spokane,    Wash.,   has   been  promot.  .1    to 

■  iai    Superintendent    at    Seattle.    Wash,   succeeding    Mr 
ell.   resigned   ■<"   noted   in   our   Isst f  last    wee* 

•Mi      Fred    B.    Smith    has    been    appointed     Assistant    to    the 

i    ol    the    II     W.    Johns-Manvllle    <'••..    New    Fork    City. 

Mr.    smith    has   been    Secretary   of   the    In- 

■  nal    Committee    of    the    Young    Men's    Christian    Asso- 

Mi  i;  \  Oessner,  Jr.,  M.  Vm  Soc  C  E.,  Consulting  Bn- 
.■t  the  w.  .1  Sherman  Co  ,  Toledo,  Ohio,  i n  ap- 
pointed Superintendent  of  the  Water-Works  Department  of 
Toledo  Mi  Qessner  was  educated  at  Lehigh  University  in 
<lvli  .i  md  for  the  past  16  years  has  been  in  busi- 
ness in   Toledo 


Mr.  James  D.  Mortimer,  Assoc.  Am.  Inst.  E.  E.,  recently 
Vice-President  of  the  North  American  Corporation.  New  York 
City,  has  been  elected  President.  Mr.  Mortimer  is  only  3". 
years  old.  He  was  born  at  Elmhurst,  111.,  and  studied  elec- 
trical engineering  at  the  University  of  California  and  the 
Throop   Polytechnic   Institute. 

Mr.  Dorr  Skeels,  recently  Logging  Engineer,  United  States 
Forest  Service,  with  headquarters  at  Missoula,  Mont.,  has  been 
appointed  Dean  of  the  new  Montana  State  School  of  Forestry 
of  the  University  of  Montana.  Mr.  Skeels  has  been  in  the 
U.  S.  Forest  Service  since  1906,  and  for  several  years  has 
been  a  member  of  the  staff  of  instruction  of  the  university. 

Lieut.-Col.  William  L.  Sibert,  M.  Am.  Soc.  C.  E,  Corps  of 
Engineers,  U  S.  A.,  member  of  the  Isthmian  Canal  Commission 
and  Division  Engineer  of  the  Atlantic  division  of  the  Panama 
Canal,  including  the  Gatun  dam  and  locks,  has  completed  his 
work  at  Panama  and  has  been  ordered  to  Washington,  D.  C-, 
to  await  further  assignment  by  the  Chief  cf  Engineers. 

Mr  George  A.  Taber.  M.  Am.  Soc.  C.  E,.  Consulting  Pre  - 
fessor  of  water  supply  and  sewage  disposal  at  the  Brooklyn 
Polytechnic  Institute,  has  become  a  member  of  the  engineer- 
ing staff  of  Mr.  Nicholas  S.  Hill.  Jr.,  Consulting  Engineer,  100 
William  St.,  New  Y'ork  City.  Mr.  Taber  until  recently  was 
Assistant  Engineer  it  the  New  Y'ork  City  Department  cf 
Water  Supply,  Gas  and  Electricity,  in  charge  of  the  construc- 
tion of  extensions  and  additions  to  the  distribution  systems  in 
the   Boroughs    of  Manhattan,    the   Bronx   and    Richmond. 

Mr.  Cornelius  C.  Vermeule.  Consulting  Enginer,  New  Y'ork 
City,  announces  that  he  has  associated  with  him  Mr.  Hubert 
K.  Bishop,  former  First  Deputy  Commissioner  of  Highways 
of  the  State  of  New  York,  and  more  recently  Superintends  t 
of  Public  Works  of  the  Territory  of  Hawaii.  In  addition  to 
the  practice  in  water  supply,  sanitary  and  hydraulic  engi- 
neering conducted  by  Mr.  Vermeule,  the  firm  will  also  give 
special  attention  to  highways,  pavements  and  seacoast  pre - 
tection.     The  offices  are  at  203  Broadway.  New  York   City. 

Mr.  Elisha  Lee.  Assistant  to  the  General  Manager  of  the 
Pennsylvania  R.R..  has  been  appointed  General  Superil 
ent  of  the  Philadelphia.  Baltimore  &  Washington  R.R.,  with 
headquarters  at  Wilmington,  Del.,  succeeding  Mr.  E.  F. 
Brooks,  retired.  Mr.  Lee  is  a  graduate  of  th  ■■  Massachusetts 
Institute  of  Technology,  class  of  1S92.  and  has  been  with  the 
Pennsylvania  R.R.  since  November,  1892  Until  1909  he  was 
in  the  engineering  department  and  for  two  years  was  Prin- 
cipal Assistant  Engineer  of  the  Philadelphia,  Baltimore  ,& 
V,  ashington   R.R. 

The  Pennsylvania  R.R.  Lines  West  of  Pittsburgh,  an- 
nounces the  following  promotions:  Mr.  W.  E.  Guignon,  for- 
merly Assistant  Division  Engineer,  Chicago  Terminal  division, 
has  been  promoted  to  be  Division  Engineer  of  the  Zanesville 
division:  Mr.  Harry  J.  Shaw,  formerly  Assistant  Divisii 
the  Erie  &  Ashtabula  division,  has  been  transferred  to  the 
Chicago  Terminal  division;  Mr.  James  L.  Taylor,  formerly 
Assistant  Division  Engineer  of  the  Louisville  division,  has 
been  transferred  to  the  Erie  &  Ashtabula  division:  Mr.  J.  A. 
Rothroek,  formerly  Assistant  Enginei  r  of  the  Zanesville  di- 
vision, has  been  promoted  to  be  Assistant  Division  Engineer 
of  the  Louisville  division;  Mr.  F.  V.  Berkey,  formerly  First 
Assistant  on  the  engineer  corps  of  the  Erie  &  Ashtabula  di- 
vision, has  been  promote. 1  to  be  Assistant  Engineer  of  the 
Zanesville    division. 

Col.  Henry  G.  Prout,  M.  Am.  Soc    C.   E.,  recentlj    First   Vice- 
President  and  General  Manager  of  the  Union  Switch  &  Signal 
Co.,  New   York   City,   has   been   elected    President    of   th<    i  om 
pany.       For    many    years    he    was      Editor     of      the      "B 
Gazette."     As  a   young   man  he  served    with  distinction   in   the 
Civil  War.     After  the  close  of  the  work  he  graduated   In  civil 

engii ring  at   the  University  of  Michigan.     Having  served  a 

short    period    with    the    Engineer    Department    of    the    United 
states   Government    he   went    to    Egypt,   where   he   became  an 
officer  in  the  engineer  corps  of  the  Khedive's  army,     i1 
ceeded    the    famous    G(  n<  i  al    "<  !hin<  -•■"    Gordon     as     G 

General   ol    thi     P tees  of  the   Equator,   when   Gen,   Gordon 

was   made  Governor   General   of   Soudan      Col     Prout's   career 

has    been    tarkable    bii   ttlon     of     the     distinguished 

soldier,    engineer,    .statesman,    editor    and    successful    business 

man. 


T,  Henry  Duma.  of  the  Helderberg  Cement  Co., 

die. I     Mai.     16,    at     his    limn.'    in    Al!.an>.    N.    Y. 

victor   a.   Sartorl,   senior  partner  of  the  Brm   of  Sart 
Remington,  Civil   Englneet  i .  Camden,   v  .i     dl< 
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James  Sheldon  Cummins,  Vice-President,  Senior  Counsel 
and  one  of  the  founders  of  H.  M.  Byllesby  &  Co.,  Chicago.  111., 
died  at  his  home  in  that  city  Mar.  23.  He  was  born  Mar.  22 
1857. 

Robert  M.  Friedmann,  a  German  bridge  and  structural  en- 
gineer, committed  suicide  Mar.  27,  by  jumping  from  the  24th 
floor  the  Municipal  Building,  New  York  City.  He  was  a  gradu- 
ate of  the  University  of  Berlin  and  had  been  in  this  country 
but  a  few  months. 

Walter  Laidlaw,  M.  Am.  Soc.  M.  E„  Secretary  of  the  In- 
ternational Steam  Pump  Co.,  died  Mar.  25  from  heart  dis- 
ease in  an  elevated  railway  station  in  New  York  City.  Mr 
Laidlaw  was  born  in  Scotland  in  1849.  He  received  a  tech- 
nical education  in  his  native  country  and  soon  after  com- 
pleting his  school  work  he  came  to  the  United  States.  In  18SG 
he  became  associated  with  his  brother,  Robert  Laidlaw,  of 
Cincinnati,  Ohio,  in  the  Laidlaw-Dunn-Gordon  Pump  Co, 
manufacturers  of  steam  pumps,  which  became  a  subsidiary  of 
the  International  Steam  Pump  Co.  Mr.  Laidlaw  had  been  a 
member  of  the  American  Society  of  Mechanical  Engineers 
since  1S89  and  was  a  member  of  the  Board  of  Managers  from 
1905  to  190S. 

James  Lewis  Frazier,  M.  Am.  Soc.  C.  E..  of  Louisville,  Ky.. 
an  engineer  of  extended  experience  in  the  engineering  and 
operating  departments  of  railway  service,  died  in  Rome,  Italy, 
Feb.  2S.  Mr.  Frazier  was  born  at  Staunton,  Va„  June  17, 
1849,  and  was  educated  at  Washington  and  Lee  University,  and 
at  the  University  of  Virginia,  graduating  from  the  latter 
school  in  civil  engineering.  His  engineering  experience  com- 
menced in  1S70,  and  in  1S73  he  was  Assistant  Engineer  of 
Construction  on  the  Chesapeake  &  Ohio  R.R.  and  its  exten- 
sions. He  was  engaged  on  the  Cincinnati  Southern  Ry.,  under 
Mr.  Bouscaren,  during  its  entire  construction,  having  charge  of 
the  bridge  work.  From  1S74  to  1877  he  was  Assistant  Engi- 
neer and  Resident  Engineer,  and  from  1878  to  1880  was  again 
Resident  Engineer,  while  for  a  few  months  in  1S78  he  was 
engineer  on  the  location  of  the  Western  R.R.  of  North  Carolina- 
In  1880  and  1881  he  was  Resident  Engineer  on  the  construc- 
tion of  the  Elizabethtown,  Lexington  &  Big  Sandy  R.R.,  and 
Assistant  Engineer  of  Maintenance  of  Way  on  the  Alabama 
Great  Southern  R.R.  In  May,  18S1.  he  went  to  the  Mexican 
National  Ry.  as  Engineer  of  the  bridge  department,  and  in 
1882-83  he  held  a  similar  position  on  the  Louisville,  Evans- 
ville  &  St.  Louis  Ry.  (now  a  part  of  the  Southern  Ry.).  In 
the  early  part  of  1SS3  he  was  engineer  in  charge  of  erection 
for  the  Louisville  Bridge  &  Iron  Co.  The  remainder  of  his 
career  was  largely  in  the  operating  department.  In  March, 
1883,  he  became  Chief  Engineer  and  superintendent  of  the  road 
Chesapeake  &  Ohio  &  Southwestern  Ry., 
which  If  ""■■  part  of  the  Chesapeake  &  Ohio  Ry..  and  was 
with  this  latter  road  for  some  years  as  superintendent.  In 
1891  he  went  to  the  Southern  Pacific  Ry.  and  was  Division 
Superintendent   on   different    divisions   until   1904,    when    foi 

time  he  was  General  Superintendent  of  the  Toledo,  St. 

Louie   &    Western    R.R.     In    1904  he  returned   to  California  a.s 

I    the  California    Northwestern   R.R.  and   the 

North   Shore   R.R.     His   health    became   permanently   impaired 

following  a  Berious  illness,  and  in-  retired  from  active  work  in 

1    id   n  spent  partly  in  this  country, 

,,, ,t    p,  [ncipally    In    Eui  op         Hi     becami      i    membei     of    the 

oi    Civil    Eng  ■ 1880   and   was  a  Di- 

..,.,   1902   to   1904      lie  leaves  a    widow, 
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NATIONAL    FIRE    PROTECTION    ASSOCIATION. 

May   5-7.      Annual    meeting   in   Chicago,   111.      Secv.,    Fra-1 
11.    Wentworth,   S7  Milk  St.,  Boston,  Mass. 

AIR   BRAKE  ASSOCIATION. 

May    5-8.      Convention   at    Detroit,    Mich.      Secy..    F.    M 
53    State   St.,    Boston,    Mass. 

AMERICAN    WATER-WORKS    ASSOCIATION. 

May    11-15.      34th    Convention    at    Philadelphia.    Penn. 
J.   M.   Diven,   47  State  St.,   Troy,   N.    Y. 

INTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 
May     18-21.      6th    convention    in    Chicago,    111.      Seoy.. 
Hall,  C.  &  E.  I.  R.R.,   922  McCormick  Bldg.,   Chicago. 

MASTER    BOILER    MAKERS'    ASSOCIATION. 

.May  25-2S.      Convention  at  Philadelphia,   Penn.      Secy., 
Vought,    95   Liberty  St.,  New   York   City. 

Institute  of  Radio  Engineers — The  general  office  of 
Institute  is  now  at  71  Broadway,  and  all  communica 
should  be  addressed  to  the  Secretary,  Emil  J.  Simon,  at 
address. 

Ensineere'  Society  of  San  Antonio — This  Society,  rec.  :1 
organized,  is  composed  of  men  actively  engaged  ill 
mining,  mechanical  and  electrical  engineering  in  B|k 
County.  The  President  is  R.  H.  Gresham;  Vice-Presid  | 
W.  B.  Tuttle  and  W.  E.  Simpson;  Secretary,  Ernest  Alt  It 
lll'/a  N.  Flores  St.,  San  Antonio,  Tex.  Meetings  will  be  IH 
at  the  Chamber  of  Commerce  until  permanent  quarters  re 
established. 


Arkansas  Engineering  Society — The  third  annual  mee  ic 
was  held  at  the  Jefferson  Hotel,  Pine  Bluff,  Ark.,  on  Mar.|»- 
17.  Two  of  the  sessions  were  devoted  to  the  reading  and  I 
cussion  of  papers,  among  which  were  the  following:  "Sewll 
Disposal  for  Small  Cities,"  Theodore  Hartman,  of  Little  E«; 
"Water  Works  Design  and  Practice  for  Small  Cities,"  Wj}. 
Dickinson,  of  Little  Rock;  "Vertical  Fiber-Brick  Pavemei  ," 
L.  K.  Parmalee,  of  Helena;  "Wood-Block  Pavements,"  D \. 
McCrae,  of  Little  Rock;  "Bond  Issues  for  Public  Impn,;- 
ments,"   F.   R.   Allen,   of  Pine  Bluff. 

Several  interesting  inspection  trips  were  taken  and  e 
following  officers  were  elected:  President,  P.  B.  Hill;  V  >• 
President,    H.    R.    Carter;    Secretary,    W.    J.    Parkes. 

American  Fouiidrymen's  Association — Richard  Molde  e 
has  resigned  the  Secretary-Treasuryship  of  the  Assoclatl 
A.  O.  Backert,  of  Cleveland,  Ohio,   is  the  new  Secretary.       I 

New  York  Railway  Club — At  the  tenth  annual  "Electr 111 
night,"  March  20,  the  feature  was  an  address  on  Svt 
Electrification  by  Emil  Huber-Stockar,  Consulting  Engines* 
Hi,  Swiss  Federal  Rys.  He  described  the  first  work  i  1  vOi.  , 
three-phase  line  of  1S99,  the  SOO-volt  direct-current  road,  I 
Simpion  tunnel  three-phase  electrification  and  finally  the  rw 
15,000-volt  single-phase  system  of  the  LCStschberg  Ry.  |e 
reported  19S  miles  of  railways  under  electric  traction  and  I 
miles  of  this  in  the  single-phase.  The  principal  i>.  n. 
sought  were  higher  speed  on  grades,  increased  train  t> 
nage.  elimination  of  extra  and  helper  locomotives,  eliininat 
of  smoke  in  tunnels.  He  reported  that  the  Electrification  Co 
mission  of  the  Federal  Rys.  bad  recommended  single-phi 
operation  to  secure  the  greatest  possible  flexibility  of  spi 
on  the  Swiss  system   as  a   whole. 

In  the  discussic  n,  George  <  liMis.  Consulting    Engineer  of 
Pennsylvania  R.R.,  described  the  plans  for  electric  ti 
the  Norfolk  &  Weste   n   R.R.   (mountain  division)  and  the  Per 
sylvanla  R.P.  at   Philadelphia   (suburban  lines);  in  both  c;u; 
i  reased  capai  Itj    was  sought.     Mr.  Gibbs  also  deprecate!  I 

tendency  of  manufacturers  to  attempt   isulting  ei 

[aiming  that  thej  c<  il  l  net  escape  the  taint  of  blaa  I 
could  not  ser-i  e  i  '  i  lose  contact  wiih  operatlni  t|H 
me. its  so  essent  la  I, 

The  final  remarks  of  Mr.  Glbbi  were  controverted  bj  \. 
Armstrong;,  of  the  General    Electric  Co.,   In  a    g;ene    il   d<  fl 

Of    WOl  I.    done. 

W.  S.  Murray,  Consulttni     Engineei    ol    the    'Jew    Fork,  ■ 

1 1  .i  i  i i    R.R.,    dei  ci  Ibed    the    22, ■,  .It     balaS 

i  now     employed    on    i  ha  t     i  oad'a    slngl 

pha  e  llni         Th      ubc     >  he   track   at    a   neul  ral  i 

i I   \  oil:,  above  and    the    feeders    I  1,000    (9 

below    tracl     potential,     This  has  elimini I  the  Inductlva  fl 

telephom    and  telegraph  lines. 
N.  \v.  Storer,  of  the  WestlnghouRe   Electrle  &    Manufaofl 
den  rlbad    the    apllt   phnse    (single  phnse    to    tine> 

phase)    i mot  lv<      I built    for   the    Noi  folk    &     w  m  tfl 

i    1 1 an  ovei  head  conduol  I 

It    thi  out  h    in   '  Ion  tnotoi    phoi  •■  i  on^  ertet    to  I 

i  n  o  ph. rrent    i  nd  Uj   ol rei    phai  e  bj  a  Stl 

Tl itpet  Imental  tfl 

loped  i".    i  he  Pennaj  i  *  a  nla  A 
■    ii..' itiae  oompa  tij    we     bftifJ 
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a©ia  suras!   is  ©uairaifi 
r©a°  USa©  H.©irasl©©  Daffim 
By  Wilson  Fitch  Smith* 

'NOPSIS—A  masonry  dam  301  ft.  high,  ISlfS  ft.  long, 
•Umning  900,000  cu.yd.  of  masonry  will  store  29  billion 
Ions  of  water  near  the  loner  end  of  the  Catskill  Aque- 
d.  New  York  City  additional  water-supply.  E.rpan- 
n  joints  80  ft.  c.  to  c,  drainage  wells,  inspection  gal- 
iu,  nnil  an  architectural  treatment  of  the  downstream 

■  of  the  dam  are  among  its  special  features.  The  con- 
M  |  price  was  nearly  $8,000,000.  Steam  shovels  were  used 

■  excavating  work  and  cableways  for  handling  the  exca- 

erial  and  much  of  the  contractor's  plant.     Guy 
it  stiff-leg  derricks  were  used  to  complete  the  excava- 

•Invisiun  Engineer,  Southern  Aqueduct  Department,  Ken- 
D   Division,  Board  of  Water  Supply.  City  of  New  York,   Val- 


tion,  and  to  place  masonry.  The  contractor's  plant  rep- 
resents an  investment  of  more  than  $1,000,000  and  is 
operated  largely  Inj  electrical  current.  During  seven 
months  of  1918,  a  total  of  816,000  cu.yd.  and  in  Septem- 
ber, 53,242  cu.yd.  of  concrete  mid  concrete  blocks  were 
placed  in  the  dam.  Progress  on  construction  to  date  in- 
dicates that  the  deem  will  be  completed  long  in  advance  of 
the  contract  date,  which  was  about  19:20. 


Dam,   now  under   construction   by   New 
storage   reservoir  in  the  valley  of  the 


The  Kensico 

York  City,  for 

Bronx  River,  three  miles  north  of  White  Plains,  is  an 
important  feature  of  the  Catskill  water-supply  system. 
It  takes  rank  among  the  notable  masonry  dams  of  the 
world  not  only  on  account  of  being  one  of  the  largest, 
but  also  because  of  the  methods  of  construction  which 
enabled  over  300,000  cu.yd.  of  masonry  to  be  placed  in 
the  dam  during  the  working  season  of  1913.     It  is  be- 


Fia.  I.  Exi  ivatiom  fob  Kensico  Dam,  Loosing  East  raow  Tail  Towers,  Jul?  30,  I'M'.' 

■    -   ivatlon   has  uncovered   1 1  ■  -  -   bedrock    in   the   bottom   of   thi  id    while   one   Bteam   shovel    is   reraovlni 

T...I,     down     i"    :i     -in  t ..  i.i.      foundation,     I  hovels    an  the    preglaclal    gorgi        The    spoil     Is 

tl ii     i     nil    in   ii Id    dam   on    the    right.       The    wooden    flume    to   carry    the   local    drainage 

i   i     ...i   1 1 1.    rnrt hci      1. 1-    of  the  valle>    for  a  distance  each  side  of  the  excavation;  this  is  carried  on  i 

The   steel    buildings   on    thi    ensl    lull    an     th  mi him     shop      ind      toreh     isi        The    building   at    the    lefl    is 

insformer    house    and    powei     hou  Thi     top   of    the    new    dam    will    be    5    ft.    above    the    bat '    thi 


i.... 
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lieved  that,  with  the  exception  of  the  Panama  locks,  this 
is  an  accomplishment  that  has  not  been  excelled  in  any 
other  single  masonry  structure. 

General  Description 

The  Kensico  Dam  (Figs.  2  and  3)  is  of  gravity  type, 
1843  ft.  long  at  the  coping,  with  a  maximum  height  of 
307  ft.  from  the  lowest  point  in  the  foundation  to  the 


'.Z8  III  370 


Pig.    2.    Maximum    Cross-Section    of    Kensico    Dai 


surface  of  the  roadway  or  top.  It  is  28  ft.  thick  at  the 
top  and  233  ft.  thick  at  the  thickest  part  of  the  base. 
The  profile  is  the  heaviest  and  most  conservative  of  any 
of  1  be  larger  modern  dams. 

Ii  ie  built  of  cyclopean  masonry,  with  concrete  blocks 
on  the  1 1 1 >-i  1 1  ;i 1 1 1  face  and  cut-stone  masonry  on  the  ex- 
posed portion  of  the  downstream  lace.  Expansion  joints, 
designed  to  prevent  the  irregular  cracking  of  the  face 
due  to  the  shrinkage  of  the  masonry,  are  placed  about 
80  ft.  apart,  dividing  the  dam  into  sections,  which  greath 
facilitate  construction.  These  expansion  joints  ami  the 
popper  water  stop.-  in  them,  the  drainage  wells  a1  Ere- 
quenl  intervals  near  the  upstream  face  of  the  dam,  and 
gallerie  thi  entire  length  of  the  dam,  are 
-ome  ni  the  special  features  of  the  design.  The  structure 
will  contain  aboul   900,000  cu.yd.  of  masonry. 

The  dam  fo  irage  resi  i (I  ig.  I  i  which  will 

cover  2218  acres  at   Elev.  355  ft.  abo  e    ea  level,  with  a 


The  Catskill  Aqueduct,  with  a  maximum  daily  eapaey 
of  500,000,000  gal.,  will  discharge  into  the  upper  enjd 
the    Kensico    Reservoir,   about    four   miles    north    of 
Kensico  Dam,  over  a   weir  "^16  ft.   long  in  the  side 
the  aqueduct.    The  hydraulic  grade  line  of  the  aqued  t 
at  this  point   is  at  the  same  elevation  as  the  normal  s 
face  elevation  of  the  reservoir.     The  water  will  be  dm 
from  the  reservoir  through  a  short  tunnel  on  the  west  s 
of  the  reservoir  about  a  mile  north  of  the  dam.     Lai 
gate  chambers  at   both   ends  of    this   tunnel   control  1 
flow  of  water  into  the  aqueduct.     A  reinforced-eoncr 
aqueduct  connects  the  influent  works  with  thevupper 
fluent  gate  chamber   so   that   water   may    be   passed 
rectly  to  the  city  if  necessary.     It   is  expected  to  ma 
tain  the  Kensico  Reservoir  full  and  draw  upon  it  only 
the  event  of  closing  down  the  aqueduct  to  the  north  j|- 
cleaning  or  repairs.     The  effluent  works  include  a  lai|: 
aeration   basin,  screen   chamber,  and  reinforccd-eoncr< ' 
Venturi  meter  with  throat  casting  8%  ft.  in  diametv 

Because  of  its  size  and  location  so  near  the  city,  and  t 
the  northern  terminus  of  the  Bronx  Valley  Parkway,  tl 
dam  was  deemed  worthy  of  more  serious  architects 
treatment  than  would  be  accorded  to  a  similar  structu 
in  a  more  remote  location.  The  face  of  the  dam  will  ri 
from  a  level  terrace  1030  ft.  long  and  .'ill  ft.  wide,  whi 
will  be  15  ft.  above  the  general  level  of  the  plaza,  in  fro 
of  the  dam.  From  the  ends  of  the  terrace  the  grom 
will  be  graded  symmetrically  up  both  hillsides  to  the  I 
and  ends  of  the  dam.  The  vast  exposed  face,  over  1st 
ft.  long  at  the  cornice,  1000  ft.  at  the  base  and  13a 
high,  will  be  divided  into  upright  panels  by  hands 
heavy  rustication  15  ft.  wide.  The  bands  arc  about 
ft.  apart  and  coincide  with  each  expansion  joint,  thus  <■ 
pressing  an  essential  feature  of  the  design  of  the  cfl 
Between  the  rustications  the  panels  will  be  filled  wii; 
roughly  squared  stone  masonry,  the  whole  surmounted  1 
a  heavy  cornice.  The  ends  of  the  dam  and  terrace  wi 
be  marked  by  loggias,  and  in  front  of  the  terrace  will  1 
a  large  pool  flanked  by  fountains.  The  approach  to  tl 
dam  will  be  developed  by  a  Eormal  landscape  trcatmei 
in  keeping  with  the  dignity  ami  importance  of  the  sbfl 
lure,  and  will  form  an  interesting  entrance  to  the  rcse 
voir  area,  embracing  over  liinii  acres  of  great  nadir; 
beauty,  which,  in  time,  may  become  an  extension  of  I 
metropolitan    park   system   of    New    York    City. 

(  Ionstruction   Wore 
The   contract    for    the    construction    of    the   dam    an 
reservoir,  exclusive  of  the  aq lucl   work,  was  awanle 
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to  Rotlgei      Rod|  i  i    &    Hagerty,  in   Dei 

tvn     .i    i "iied    in    II.   S.    Kerbaugh,    I  □ 

1910.     The  an ut   of   the  ra<  t, 

price     .11111    the    preli  mine  i  j    esl  imate 

.    163 

\      (he    Kcic  icii    Dinii    i      l(n  iilnl    n    lew    hundred    feel 
n      I  ..mi    the    old    dam.    w  lii.  It    developed     Hie    local 
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itershed  of  22  sq.mi.,  it  was  necessary  to  draw  off  the 

Id  reservoir,  and  before  this  could  be  done  a  substitute 

servoir  had  to  be  developed  further  up  the  valley  in 

der  to  maintain  the  supply  to  a  portion  of  the  Bronx 

nigh.     Therefore,  the  first  work  under  the  contract 

-  the  construction  of  two  temporary  reservoirs    (Fig. 

)  within  the  limits  of  the  new  reservoir,  and  the  relo- 

ition  of  about  five  miles  of  highways,   involving  three 

increte  bridges,  one  a   reinforced-concrete   arch   bridge 

live  -pans  averaging  127  ft.  each.     The  years  of  1910 

,1  1911  were  devoted  to  this  preliminary  work,  and  ex- 

ivation  for  the  dam  was  begun  on  Sept.  22,  1911. 

The  side  hills  of  the  Bronx  Valley  at  the  dam  site  rise 

i    170  ft.  above  the  floor  of  the 

the  lowest  point  of   which    is 

.  200  ft.     The  east  hill   is  of 

m  gneiss  and  the  west  hill  of 

[anhattan    schist,    with    very    light 

Between  these  two  formations 

■  a    stratum    of    Inwood    limestone 

boat  400  ft.  thick.    Geologically,  the 

alley  is  an  eroded  limb  of  a  simple 

old,  with  a  strike  nearly  north  and 

oath,  or  at  right  angles  to  the  line 

E  the  dam.  and  an  average  dip  to  the 

1   55°.     The  floor  of  the  valley 

t  the  dam  site  is  about  900  ft.  wide, 

nth   from    10  to  30   ft.  of  modified 

Irift  overlying  the  rock  bed.  some  of 

he  material  being  so  fine  that  96% 

,i    Xci.    50   sieve.     Borings   re- 

a   pre-glacial  gorge  in  the  vi- 

imtv    of    the    contact    between    the 

and  the  limestone,  about    150 

•    wide  ; 1 1  the  top  and  about  120  ft. 

eep   below   the   valley    tlonr.      At   a 

lepth  of  about  30  ft.,  and  again  near 

rfaee  of  the  disintegrated  rock 

m  the  bottom  of  the  gorge,  thin  lay- 

oarse   sand   and    gravel    were' 

found.    The  bottom  of  the  gorge  still 

held    aboul     10    ft.    of    disintegrated 

hat    bad    not    been    removed    by 

ii  ial    scour    <  Figs.    ">   and    (i). 

Km  ivation — The    excavation    for 

n  was  started  with  three  steam 

shovels   i  Fig.    1  ),  the  material   being 

removed    in    8-yd.    ears    of    standard 

gage  and  was  disposed  of  in   the  low 

dam,  the  grading  of  the  plaza  and  approach 

of  practically  all   of  the  excavation    from    ll 

which  amounted  to  600.000  cu.yd. 

ke  the  excavation  reached  the  lower  level  of  the  very 

BlM  sand,  s c  difficulty  was  experienced  in  supporting 

the  shovels.     The  material  was  so  fine  thai   it   held  the 

»at.  i .  and  although  the  material  would  -land  in  a  verti 

10  ll.  high   in   front   of  the  shovel,  when   it  was 

subjected   in  vibration   under  the  shovel   it    would  Boften 

ial  recourse  was  finally  bad  to  floating  the  shovels 

made  of  sections  of  three    IKII-in.  timbers  2  I 

ft.  lung,  bolted   together.     These  sections  of   rati    were 

turn  up,  moved  ahead  ami  placed  by  traveling  cranes 

■  in  the  muck  t  ra<  k  .  Vfter  the  rock  was  reached, 

it  was  dnlhd  to  depths  of  10  to  L5  ft.  and  removed  hj 

the  shovels. 


By  July,  1912,  the  excavation  over  the  broad  area  of 
the  bottom  had  so  far  progressed  that  two  shovels  were 
concentrated  on  the  gorge  (Fig.  5;  also  see  Figs.  7  and  8 
for  character  of  the  gorge  excavation  and  rock).  The 
excavated  material  from  here  was  hauled  in  four-ear 
trains  up  an  incline  on  the  north  slope.  The  excavation 
of  the  west  hill  proceeded  simultaneously  by  guy  derricks. 
After  the  removal  of  an  average  depth  of  20  ft.  of  rock 
over  the  broad  area,  rock  of  satisfactory  soundness  was 
reached  and  the  remaining  excavation,  including  barring 
and  wedging,  was  removed  by  traveling  cranes  and  guy 
derricks.  In  October,  1912,  a  depth  of  60  ft.  below  the 
surface  was  reached  in  the  gorge,  and  the  width  had  so 


round    below    the 

aking  care 

dam    site. 


of  Kensico  Dam  and  Reservoir,  Showing  Layout 
of  Contractor's  Pl  int 

narrowed  thai  one  shovel  was  removed  from  the  pit. 
\i  this  tune  the  fine,  water-bearing  material  gave  con- 
siderable trouble  on  the  north  slope.  The  saturated 
material  stood  for  a  while.  I.ul  as  the  excavation  deepened 
the  material  began  to  How  and.  aggravated  by  a  heavy 
rainfall,  assumed  discouraging  proportions.  Excavated 
rock  was  dumped  on  the  slope,  and  after  some  14,000 
CU.yd.  bad  been  placed  the  slope  was  held  and  no  fur- 
ther trouble  resulted. 

After  the  sliding  bank  rendered  the  ini  line  a 
the  materia]  from  the  gorge  was  raised  in  8-yd.  skips  by 
the  cableways  and  dumped  into  ears  on  the  high  ground 
on  the  cast  hill  side.  On  Mai  86,  1913,  the  remaining 
shovel  was  remove,!  from  the  gorge  and  the  excavation 
pushed  by  hand   (see  9  for  condition  of  excavation 

about  this  time).     On    \m.  23,  1913,  the  excavation  in 
■  '-  bo  far  completed  thai  the  Brsi  masonry  was 
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M  mi  ii  vs.   1913 

1  I   ■"  I I      '  xniviitlon      I   ill      M       bi 

1     "I     v:>  •!«•>         Hm.h. I    .mm.,  ,,l    |.. 

IM\   .Ml  III  I,,.  k||l|  I,,  ,    ,,  |,|,     » 

1  I ; nil, 

'  i'"1  i'"'     i,      1,1,1,1     nil     ill 

Id    ,i lit!  moo.) 
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Pig.  7.  Contact  op  Limestone  and  Gneiss  in  Gorge 
of  Eensico  Dam;  April  22,  1913 


if  valley.     Note  the 
sry    loose    fragment 


(At   Elevation    -+  ?:..   1 
ing    of   the 
.ting  rem 01  ed,  I 

1:1   the  meantime,  the  excavation  of  the  cutoff 

was   prosecuted.      This   was   a   trench    20  ft.   wide 

mil  from  80  to  '■'<"  ft.  deep  under  the  upstream  face  of  the 

entire  length  except   at  the  ends  above   Elev. 

ation  revealed  sound  rock  for  the  foundations 
sverywhere  very  close  to  the  elevations  assumed   from  the 
lore    and     the     diamond-drill     borings.      These     borings 
iccialh'  close   results   in   delimiting  the  gorge  and 
demonstrated   the  wisdom  of  careful   preliminary  explor- 
Satisl'aetorv  foundations  were  found  at  all  points. 
Ihe  limestone  presented   no  unusual    problems.      Al 
though    of   a    similar    formation    to    thai    under   the   new 
Croton    ham.    il    is   of    more    sound    character    and    such 
erosions  as   were   found   were  of  only  superficial    impor- 
tance. 

Bedding  -cam-  more  or  less  open  occurred  in  all  three 
rock  formal  ions,  but  the  cutoff  trench  was  carried  below 
the  point  where  these  could  have  any  significance.   More 
i  number  of  drill  holes  crossing  these  seams  at  vary- 
ing depth-    up    to    25    ft.    were    made   and    grout    pipes   in 

erterl.      Vftcr  a   sufficient    depth   of   masonry   had   been 
placed,  careful    lest-   with  colored    water   under    LOO  lb. 


Fig.  8.  Excavation  of  Cutoff  Trench  Running  TJr 

East  Side  of  Gorge,  Kensico  Dam.  Looking 

Southeast,  May   i  i.   1013 

(Vertical  holes  25  ft.  deep,  spaced  about  6  in.  apart,  were 
drilled  on  the  sides  of  the  trench.  The  middle  two  of  the 
four   bench   holes  are   loaded   and   shot   first. 

Cyclopean  masonry  in  bottom  of  gorge  at  right.  The 
centrifugal  pump  is  lifting  drainage  water  from  sump  to 
Hume.  The  cement  shed  shows  in  right  background  and  the 
3fi-in.  Rye  pipeline,   supported  on  piers,    in  left  background  I. 

pressure  failed  to  reveal  any  but  satisfactory  conditions. 
Subsequent  grouting  to  refusal,  under  pressures  up  to  1|H> 
lb.,  has  produced  a  tight  and  satisfactory  foundation. 

Contractor's  Plant — During  1912,  the  contractor 
was  also  assembling  plant  and  developing  the  quarries. 
( See  map.  Fig.  I.  for  location.)  Two  cableways  of  L860 
ft.  span  across  the  dam  site  on  movable  timber  towers 
L25  ft.  high,  were  installed  early.  These  arc  used  prin- 
cipally for  aiding  in  the  excavation  and  handling  the 
plant  on  the  dam.  Eight  guy  derricks  with  85-ft.  booms 
and  Hi  stiff-leg  derricks  with  57-ft.  booms,  mounted  on 
travelers,  are  used  for  completing  the  excavation  and 
plating  masonry.  These  are  equipped  with  75-hp. 
double-speed  electrii  hoists.  In  fact,  the  plant  is  largely 
operated  by  electricity,  which  is  supplied  by  the  New 
York    Edison   Co.     The  em  rent    is  brought    from  their 

Vonkers  plan!  over  a  high  tension  transmission  line 
which  follows  the  aqueducl   right-of-way.     The  current, 

at  l.'i.oiMi  volts,  is  transformed  al  the  site  of  the  work  to 
8200  at  which  tension  it  is  ((inducted  to  (he  field  trans- 
formers and  is  used  to  operate  ro<  k  drills,  pumps,  hoists, 
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cableways,    the    rock-crushing    plant    and    compressors. 

The  contractor  acquired  a  favorable  quarry  site  about  a 
mile  east  of  the  dam,  which  contains  an  almost  unlimited 
amount  of  gneissoid  granite  of  suitable  quality  for  all 
purposes.  A  rock-crushing  plant  of  175  tons  per  hour 
capacity  was  erected.  It  includes  a  60x84-in  jaw 
crusher,  one  of  the  largest  ever  built,  an  intermediate  law 
crusher,  36x72-in.3  a  30-ft.  rotary  screen,  60-in.  rolls  for 
rejections,  and  bins  with  a  capacity  of  8000  cu.yd 

A  large  deposit  of  sand  suitable  for  use  without  screen- 
ing was  located  on  city  land  on  the  east  side  of  the  reser- 
voir. This  is  loaded  by  steam  shovel  into  standard  60  - 
000-lb.  gondola  cars  and  hauled  to  the  mixers 
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also  the  plant  for  placing  the  concrete  in  the  maid 
tion  of  the  dam  will  be  described  in  later  issues 

Ihe  work  is  being  done  for  New  York  City  in 
the  supervision  of  the  Board  of  Water  Supply,  of  w 
J.  Waldo  Smith  is  chief  engineer  and  Frank  E  Wi 
is  department  engineer.  Beverly  B.  Value  is  chief  e 
neer  and  Geo.  H.  Angell  is  superintendent  for  the  , 
tractor. 

thpPnSTa^0n  °f  TJmber  "y  Sa"  has  recentl>'  been  note, 
the     U     S.     Forest    Service.       It     was     found     in     renlac! 

CrT*  °J  uTf    raiIr°ad    t,est,e    al°"S    the    north      ho 

Great    Salt    Lake.    Utah,    that    the    piles    were    sound    after 

years  of  serv.ee.     These  were  of  local   pine  and   fir    but " 


1  "     9.  6i  m .imi.  \  n  u   of  E 


>N    Fin;    KeNSIOO    I  Mm.    LOOKING 

M  tROH  88,   L913 


East  phom    Poo 


Ml.     I  OWEH 


'   '    "      P^paring    , ,,, ■„,.  ma8onry      s 

'"■    travelei    I ted  on  concrete    piers    in      ,       ,,1  "  ,\/'MI,iK  "J  ''xravalion  and  ii 

'""       ""'   '"""■    w»»   »>»i   e.nbi men!    on   ,-lBhl     ,'' 


dam   ■,                      '   |    s ; ",, ',  ",; ,  ',"",",:    I,'  ''■"  \  ,    '"'  ''  drainage  Pael    ex 
Sid  ]  .       "'    ' abl'     "•'■"  i      PPOSlt, 


V     tflnd  baJIa  ted    track    runs   from   the 

1  "  i  oi  the  \,v.   Yor]    -  i        ,:  ..    Bud  on  R 

ird,  to    b i    i,    on  the 

,  ""    "•'■  '■■  l!"  quaiT]  and    and  bank  aboul  three  milea 
ond  the  quai  - 

"  pre  enting  an   inve  tment  of 

n.     ha    I 

ntractortodi    el ....  which 

to  be  made  in  the  con 
''"■  "3am.      \    i  i    pected  b 

■■■"'    I for    complei i       evei  il 

of  concrete  blocl      md 


'""";'    '"  have   '""  "    i >■ ■<!    with   huh    from   the   i,i 

'    ",         """"•■'»     So.Ml,,.,-,,      |.„,.|n,.      IM|       , 

n '   "",'"■■ ■  - I 

"       h'V"    ",   l''-'-«erv..,l    v.-    Ih,    w,,,,.    ,,v    „„,, 

h''1 T f      " 

,.'"  ■■'■  '"• I .". 

;;;;;,,';   ",""  T1, Vh  ' ,|,;    "'»*»>  "■•■  • 

mitinj " '\": :;  !:rT:rt\ 

,„.,/. ■ '  "u-  >'■-■■<  '>"" .««...  M 

.    , '    ""'    ""     I I 'Oily    : ... 

1  !  ■  '■'■  Hco  In   lh„  H„n    I,,,,,,,,   ,„„,    , , 

bj    putt  m     .1 i  ;  ii,    ...   .  ,,(   ,,    ..  ,' 


April  9,  1914 

JFigp^&aKag  §m@w  osa  tfcfiae  Ulster 
<BL  Delta  w^ip©  3R„M.o 

The  accompanying  photographs  represent  scenes  that 
•  familiar  enough  along  the  lines  of  Canadian  railways 
ring  the  winter  months,  or  in  sections  of  the  United 
ates  lying  just  south  of  Canada.  It  is  rare  indeed, 
wever,  to  have  such  severe  snow  conditions  met  with 
far  south  as  southern  Xew  York.  The  Ulster  &  Dela- 
ire  R.R.,  on  which  the  above  photographs  were  taken, 
st  after  the  storm  of  March  1,  runs  from  Kingston,  on 
e  Hudson  River,  into  the  heart  of  the  Catskill  Moun- 
ins.  The  place  where  the  photographs  were  taken  is 
nwn  a.-  Stony  Clove  Notch.  It  is  so  narrow  that  there 
barely  room  enough  for  the  railroad  tracks  and  a  nar- 
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Delaware  was  completely  blocked  for  two  days,  all  trains 
being  canceled. 

This  division  is  not  equipped  with  block  signals.  The 
lower  division,  however,  is  so  equipped,  and  the  signals 
were  put  entirely  out  of  service  by  the  storm.  The  wet 
snow  came  down  so  rapidly  and  was  so  heavy  that  about 
half  the  signals  were  frozen  fast  in  (he  char  position  be- 
fore the  line  wires  came  down ;  and  they  remained  in  that 
position  until  the  signalmen  arrived  and  chopped  them 
loose.  The  pole  line  along  the  railway,  carrying  signal 
and  telegraph  wires,  was  built  entirely  new  last  season, 
and  of  first-class  materials;  but  it  was  so  completely 
wrecked  that  it  had  to  be  in  large  part  rebuilt.  The 
difficulty  in  securing  linemen  was  so  great,  because  of  the 
widespread  damage  done  to  pole  lines  by  the  storm  in  all 
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Vri:\\>  i\  Stoni   Clovi    Notch  on  the  Ulster  &    Delawarj    R.R.   ifter 


Stobji  >>i    M  \i,i  n    i 


iublic  highway    which    run   through   the  gorge  side 
le.     The  gorge   is  located   near  the  3ummil   of  the 

ill  plateau,  being  al  an  elevati f  2170  ft.  above 

el.     'I  he  i  rack  -  al   i  his  poinl  ar i  a  '■'>'  I    grade. 

\-  the  photographs  make  clear,  the  wind  and  storm  piled 

o«    in   the  gorge    o  deep  thai    il   buried  the  I  rai  k 

to  the  lop  of  the  locomotive  stai  k. 

h  expensive   luxuries   as   rotan    snow    plow-  are  so 

'•Mom    needed    in    this   southern    latitude   thai    the    road 

had  to  be  cleared  with  (be  ordinary  push  plow.    To  drive 

the  plow  through  the  drifts,  three  heavy  locomotivea  were 

attached   to  it:  bul    notwithstanding  this,   the  plow  was 

five  tunes  at  this  point,  and  eai  h   time  had  to  be 

■I   out    before   the  outfit   i  ould   back    up   and   take 

another  run  at  the  drift.     Tl  of  the  I'M,  i  & 


this  region,  thai  the  work  of  repair  was  carried  on  very 
alowtyj  ami  an  entire  month  elapsed  before  the  block  sig- 
nals could  be  again  put  in  service. 

We  are  indebted  to  M.  II.  McGee,  of  Kingston,  V  Y  . 

for  the  photographs  herewith  reproduced,  and  the  infor 

mation  concerning  the  storm  conditions  on  the  railway. 

; ; 

Plar-Iron    Production   In    the   United    States    Increased    from 

is  million  tons  In   1903  to  30  mill i   I  112,  and  thai   ol 

in. on    i'i . on   l"  million  to   it1,    million,  while  thai   ol    I 

illj    stai  lona  rj    al    aboul    9    million    tona    per 
i  -  itii.il.  d   bj    the   i  lepartment    of 
Commerce.     Prom    1908   to    1908,    England   was   Ri 
second,  and  the  United  States,  third,  In  the  exportation  o 

teel   products      Since   then,   Qermanj    has   pushed    i"   the 
front,    with    England,    Bocond     and    the    United    States,    third 
■ri,.    exports  from  the  United  States    howevi 
more  rapldlj   during  the  past  ten  years 
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A  Hew  W^llkaim^  lEsxcsivai&oir 

An  excavator  which  is  mounted  upon  a  tractor  device 
having  a  "walking"  motion,  instead  of  being  mounted 
upon  rollers  or  wheels,  is  an  interesting  machine  which 
has  been  brought  nut  recently  ami  is  used  especially  in 
land  drainage  work.  The  advantages  claimed  for  this 
method  of  moving  the  machine  are  in  giving  a  much 
larger  bearing  area  than  rollers,  wheels,  or  caterpillars; 
and  in  giving  only  a  direct  pressure  upon  the  ground, 
thus  avoiding  the  tearing  up  and  churning  of  soft  soil 
by  wheels  or  caterpillars.  It  requires  no  tracks  for  wheels 
and  no  skids  or  plankways  for  rollers,  and  thus  dispenses 
with  men  required  to  handle  such  auxiliary  parts.  The 
machine  can  travel  in  any  direction  and  can  change  its 


Fig.  1.  A  Walking  Excavator  at  Work  on  a 

Drain  \m:   Pitch 

(Monighan  Machine  Co.,  Chicago,  Builder.  When  working, 
the  weight  is  carried  by  the  solid-base  turntable  frame  A. 
Wii.  ii   moving,    tin-   weight   is   carried    bj    the   two   shoes  B  B. 

direct  inn  readily,  turning  angles  or  curves  without  any 
skidding.  The  mechanism  for  moving  comprises  few 
part-,  which  are  large  and  substantial  and  not  liable  In 
wear. 

The  excavator  is  "I'  the  drag-line  type  and  is  shown  at 
work  in  Fig.  1,  while  Fig.  2  shows  the  details  of  the  trac- 
ing  di    ii  e.     The  steel    frai :arrying  the 

ii.  iv  ami  boom  revolves  upon  a  turntable  or  circu 

lar  base  which  rests  on  the  ground  and  forms  the  support 

<d'  the  machine  when  working.     The  bottom  of  ibis  base 

flam.  i   «itb   Bteel    plates,  so  that   it   provides 

in-    area.      Across    the    upper   or    revolving 

frame   extends    a    9-in.    shaft    carrying    al    each    end    a 

etoi    L,  to  which  ie  pivoted  a  lift  ing  beam  B. 

Prom   this   beam   is  suspended   the  ghoe  or  platform  0, 

which  hat  a  steel  frame  mod  with  plank.    Upon  the  shaft 

pur  wheel  D,  gearing  h  ith  a  pinion  which  is 

i inted  on  i!i.     lull  of  the  loading  drum  and  is  fitted 

with  a  jaw  clutch  and  a  band  brake. 

When   tie-  line  b  there   is  no  load   upon 

all'   BWUng   clear    id'    the    ground,    the   en 

tire  weigh!  <i  by  the  base  of  the  turntable. 

When    the    n  I,    the    pinion    clutch    is 

thrown  in  and  I1-  arted,  thu    driving  the  en 

ind   beams  lift   the 

i>d    till  thi      res! 

upon  the  ground.    The  rontinued  revolution  of  the    hafl 

to  i  ide  or  i  teel  plat<    on  top 

of  the    hoes,  the  •  ht  of  tb<   mai  bine  being  thu 

mi  tied   to  tl  « bile  the  mai  bine   i     lifted 

The  total  ad    "'■  • 


thus   16  ft.     When  the  movement  is  completed,  the  • 
tors  lift  the  shoes  clear  of  the  ground,  and   I  he  maehf 
is  again   carried   upon   the   broad   base  of   the  turntal 
The   clutch    is   then    released,   ami    the    machine    resin 
work. 

As  the  shoes  are  carried  by  the  revolving  frame,  tli 
is  no   skidding   in    turning   the   machine   at   an   angle 
curve.     With   the  shoes   rai  led   clear  of  the  ground, 
machine   is   revolved    into   the   desired    line   of   direeti. 
the  shoes  being  then  lowered  and   the  machine  advam 
in  this  line.     Thus  it  is  readily  movable  in  any  direeti 
and  wide  ditch  work  can  be  bandied  with  a  comparativ 
short   boom,   the   machine   working   alternately   on   dtp] 
site  sides  of  the  center  line  of  the  cut.    The  shorter  boi 
permits  of  a  larger   bucket   and    greater   excavating 
parity.     As  the   shoes  are  raised    about   2   ft.    from  I 
ground,   it   is  easy   to  place  timbers  or  earth   filling 
neath  them  if  required  in  very  soft  ground. 

The  machine  shown  in  Fig.  1  is  at  work  on  a  drai 
age  ditch  3!/2  mi.  long,  near  Wheeling,  111.,  the  eontr; 
involving  about  100,000  xA.  of  excavation.  The  m 
is  10  ft.  wide  on  the  bottom,  with  side  slopes  of  1 : 1« 
a  depth  of  5  to  10  ft.  There  is  a  15-ft.  berm  and  a  n 
bank  on  each  side  for  the  greater  part  of  the  distance.  Ii 
>n  some  places  these  are  on  one  side  only.  The  machi. 
lias  a  50-ft.  boom  and  handles  a  2^-yd.  scraper  buckii 
Its  turntable  track  is  IT  ft.  diameter.  The  two  shoes 
side  platforms  are  20x4  ft.,  each  composed  of  two  IV-i 
I-beams  with  %-in.  cover-plates  on  top  and  3-in.  oi 
planks  holied  to  the  bottom  flanges. 


Fig.  v.  Traveling  ob  Walking   Mechanism   ok  th 
Walking  Excavatoe 

The  main  engine  has  two  cylinders  10x10  in.,  and  th 
swinging  engine  has  cylinders  U1  |  \S  in.  The  loading  Hin 
hoisting  drums  are  VI  and  IS  in.  diameter,  each  made  il 
111  roc  pails  put  together  with  nickel-steel  bolls;  the  bar 
rol  i  of  east  sleel,  grooved  for  I  ho  rope  mid  Hie  frietioi 
and  brake  lltlllges  are  of  so  called  semi  steel.  The  drum 
have  bronze  bushings;  lhe\  are  lilted  with  outside  band 
lypc  fiielion  clutches  operated  by  steam  thru  I  cylinders 
and   with   wide  brake  bunds  having  asbestos  lining.     Tin 

I in   1 1  in  in    is    IV    in.   diameter,   operated   by    meiini    of  I 

jaw    clutch.      The    (rear    ratio    is    I  .">    |n    I    for    (be    hanlue 
or  loading  drum,  and  •'l:,i  to  I  for  the  hoisting  drum,  Al 
are  open   hearth  annealed  steel  castings,  with  cu 
teeth. 


April 
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!fhe  turntable  frame  consists  of  a  circular  beam  with 
'■earns  and  eight  struts,  all  made  of  18-in.  I- 
ims.    This  framing  is  covered  on  the  bottom  with  %- 
steel  plate,  giving  a  bearing  area  of  about  240  sq.ft. 
The  90-lb.  track  rail  is  bolted  to  the  top  flange  of  the 
Jcular  beam,  and   the  cast-steel  rack  is  bolted  to  the 
t-ide  of  the  rail.     The  upper  or  revolving  platform  is 
.  12-in.  I-beams,  and  is  mounted  on  18  cast-steel  wheels 
in.  diameter.    It  is  held  in  place  by  steel  center  east- 
2H  and  a  king-pin,  the  pin  being  made  hollow  to  allow 
I  passing  the  feed-water  pipe  through  it.    The  boom  is  of 
x-lattice  construction,  and  is  guyed  from  an  A-frame 
y2  ft.  high,  built  of  heavy  angles. 

I  The  boiler  is  of  the  locomotive  type,  carrying  125  lb. 
essure  and  there  is  a  750-gal.  water  tank.  The  weight 
I  the  machine  is  about  65  tons.  A  larger  size  is  made, 
iving  a  24-ft.  turntable,  65-ft.  boom  and  3V*>-yd.  bucket; 
lis  weighs  about  85  tons.  The  machines  may  be  oper- 
ed  by  gasoline  engines  or  electric  motors  if  required. 
These  "walking"  drag-line  excavators  are  built  by  the 
lonighan  Machine  Co.,  of  Chicago.  The  tractor  or  walk- 
rg  mechanism  is  the  invention  of  0.  J.  Martinson,  sec- 
tary of  the  company,  to  whom  we  are  indebted  for  in- 
irmation. 


for  Slhoire  Piroftec&Ioini    aft    Cape 
Hei»Il©]peim  ILSglhtl  §ftaftaoia0  ©eEo* 

A  timber  shore  bulkhead.  700  ft.  long,  and  four  timber 
roins    are     under     construction     at     Cape     Henlopen 
,ight  Station,  Del.  The 
hore  at  this  point  is  ex- 
>osed  to  heavy  seas  and 
Fered  considerably 
i  rosion.     The  lay- 
ut     of     the     system     is 
hown    in    Fig.    I. 
The    tour   groins,    ag- 
ing  a    total    length 
i   ft.,  will   he  con- 
tracted   of    pine    piling, 
having  a  diameter  of  not 
lest    than    6    in.    at    the 
poinl  and  10  in.  at  12  ft. 
the     point.       The 
piles  will  be  placed  4-ft. 
(in    centers    in    two    rows 
and  Btaggered.  The  pene- 
ified  i«  12  ft. 
oi    the    piling 
will    he    parallel    to    the 
F  the  beat  h,  at    an 
elevation       of        \y2        ft. 
aho\c    it. 

Between   the  two  rows 
of   piles,    3xl2-in.    hori- 
planking    will    be 
tl   by    I -in.   galvan- 
olts.    The   horizon- 
tal  planking  will   be  3fi 
in.  deep,  is  iD.  0f  which    v 
will  extend  into  the  sand 


(»t  Niw* 


Flo.  I.  Layou 


BlJLKHE  M> 


T\  I    rue.       \\      (  '  MT      II  I  \ 

i.oi'iv  Light  St  ition 


Slope  of  loose  running     A  i        _  ■ 

sand  10%30'high       f3K"*l&f!*<&*t3*'*e34  H 


K 


Section    A-B 


All  piles  and  braces 
1o  nave  a  flat  surface 
of8'ormore  on  all 
contact  surfaces  with 
timbers  and  sheathing. 


Hot  less  than  6" 
diam.  under  bark 

Front 

Elevation 


•i>iir  Infnrtnntl 

(I     T     .I      Rout,    Insni  .  tor.     Lighthouse    Servlci 
iuirtiii.nl    ,,r  Commorci    :m.i    Labor,    Philadelphia,    Pann 


on  this  mbjeol  was  obtained  through  the 
Kent,    inspector.    Lighthouse    Service.     De- 


P    I    a    n     I 


Fig.  2.  Construction  Details  of  the  700-Ft.  Ttmber 
Bulkhead 

beach.  The  ends  of  the  planking  will  be  secured  to  each 
other  with  3xl2-in.  fishplates  and  Vo-in.  galvanized  boat 
spikes. 

Groins  2,  3  and  4  (Fig.  1)  will  extend  down  the  slope 
of  the  sand  bill,  follow  an  abrupt  dip  at  the  foot  of  the 
hill,  and  thence  to  a  line  about  6  ft.  to  seaward  of  mean 
low-water  line.  The  outer  ends  of  the  groins  will  ter- 
minate on  a  6-ft.  apron — the  only  part  of  the  work  sit- 
uated below  low-water  level.  Xo.  1  will  be  of  construction 
similar  to  the  others,  but  will  have  no  apron,  as  it  ter- 
minates on  a  sand  bar.  The  penetration  of  the  piles  m 
this  groin  will  be  but  8  ft. 

The  design  of  the  700-ft.  timber  bulkhead  is  shown  in 
the  sketch  (Fig.  ''.).  Piles  not  less  than  (5  in.  in  diam- 
eter at  the  point,  with  a  penetration  of  12  ft.,  will  be 
spaced  3  ft.  4  in.  on  centers,  in  one  row  and  will  project 
9  ft.  above  the  beach  on  the  ocean  side.  Every  third  pile 
is  braced  by  a  diagonal  pile  set  at  an  angle  of  45°.  to- 
ward the  sea.  and  bolted  to  the  vertical  pile.  At  the 
beach  level  a  3x12  is  bolted  with  %-in.  holts  to  both  the 
vertical  and  the  diagonal  pile. 

On  the  outside  face  of  the  vertical  piles  and  touching 
the  underside  of  the  diagonal  bracing,  a  6x8-in.  stringer 
is  spiked.  Eorizontal  planking  of  3xl2-in.  pine  will  he 
spiked  to  the  land  side  of  each  vertical  pile,  by  means  of 
two  %x%xlO-in.  galvanized  boat  spikes.  Behind  the  bulk- 
head ;>  a  steep  slope  of  loose-running  sand  from  10  to  30 
ft.  hieh. 


Cnli     Signals     nml     Train-Stop*     t  xlnu     <  onlnrt     llnllx     have 

developed  ;i  new  kind  of  danger  which  is  similar  to  that  ex- 
perlenced  with  strap  rails  In  the  earl]  ,Im\s  of  railways.  Tlio 
Qreal  Western  i',v..  of  England,  has  :>  cab  signal  system 
which  Indicates  the  position  of  the  semaphore  signals  and 
which  employs  ■  contact  rail  80  ft.  long  laid  In  the  middle  of 
the  track.  On  March  7.  one  of  these  rails  (neai  Reading) 
which  had  become  loose  oi  displaced  was  struck  i>v  the  water 
scoop  on  the  tender  of  s  fast  train  Bi  Ing  bent  upward  its 
end  pierced  the  Boot  of  the  baggage  car  and  then  emerged 
b  the  roof,  the  bar  being  bent  into  the  form  of  an  3, 
it  was  so  tightly  wedged  Into  the  floor  ana  roof  timt  it 
could  not  be  removed  by  the  trainmen  and  the  train  resumed 
its  Journey,  the  lower  end  of  the  bai  oeing  so  far  above  the 
not  to  ho  an  element  of  further  danger. 
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Diagram  fos3  S©3hniin\g  M<cMaftlhc 

la 


By    R.    W.    StKWART* 

In  designing  sewer  systems  tor  carrying  storm  water 
the  engineer  is  often  required  to  make  extensive  compu- 
tation- involving  the  use  of  McMath's  well  known  for- 
mula, 

Q  =  Cr  I  S  f ' 
Since  repeated   solution  of  this  formula  without  special 
facilities  is  rather  tedious,  various  labor  saving  tables  and 
diagrams  have  been  used. 

The  writer  submits  herewith  a  diagram  which  is  be- 
lieved to  be  more  ready  and  universal  in  its  application 
than  any  heretofore  published.  For  any  values  of  8  and 
A  it  gives  the  corresponding  value  of  V  SA4.    This  dia- 


A -Area    in    Acres  esq  news 

a   Diagram   fob  Solving   McMath's   Formula, 
Q  =  Cri  >  M 

gram  has  properties  which  n                             instruct  o 
any  desired  Bcale  by  the  following  procedure: 
t,  plol  the  straight  Mi- 
s' 
v  'I ..  do  Mn-  take  even  values  oi  the  ej i  \     ; 

and  with  even  ve  mpute  the  corresponding  val- 

i aighl  and  pass  thn 
-    ,i  number  of  points  will  Buffii  e  i"  plol 
them. 

for   the   ralui  \    ,  ' ated    bj    these 

\      I    '     in  ii  1  - 

^  l     (In  doii 

\      i         evci  ■      ind  fl  ith  lh<  • 

y  I  i    Plol  the  poinl 

\     , 

rmincd,   the 


curves  connecting  equal  values  of   \  SA*  may  be  drawn 
in. 

The  chart  has  the  property  that  all  intercepts  between 
curves  along  any  straight  line  passing  through  the  o 
are  equal  and  this  renders  it  easy  to  properly  subdi 
the  lines. 

In  using  the  chart  the  decimal  point  in  the  acres 
he  shifted  at  will,  provided  it  is  correspondingly  -: 
in  the  slope  and  the  value  of  V  SA*,  or,  in  other  words. 
the  value  of  V  »S-I4  may  be  obtained  for  any  aereaf 
any  slope  without  going  outside  the  limits  of  the  chart  as 
shown. 

To  computers  familiar  with  the  use  of  Sexton's  Om- 
nimeter  (a  circular  cardboard  slide  rule)  another  point 
about  the  solution  of  McMath's  formula  may  be  of  in- 
terest. 

By  transforming  the  formula  as  follows: 


=  Cr {   SA 


CrA 


V2 


the  value  of  y'  -j  may  be  determine! 


al  one  sett  ing  of  the 


instrument   and   the  other    factors   then   multiplied    in  to 
give  the  complete  solution. 


A    SsnaaHfl    §ufl@p@imsaoim    IBipii 


Calbll©  Fasti ©imiiim®?  aft  ftlh© 


The    fall   of  a    roadway   suspension    bridge,   which   was 
being    erected   over    the    Rued    River    in    the    Philipp 
caused  the  death  of  11   men  of  the  erecting  gang  am 
serious  injury  of  ten  others.     While  the  accident  oi  i 
-Mine  time  ago,  the  particulais  have  only  recently  hei 
public   in    the   official    government    report    and    its   Ii 
as  to  care  in  the  use  of  cable  clamps  are  as  importii 
if  the  disaster  had  taken  place  this  week. 

In  the  191  2  /.''  pari  <  '(try  of  ( 'oni  men 

Police,  the  Director  of  the  Bureau  of  Public  Works,  War- 
wick <;  reem  .  states  : 

i  "i     Fi  Ida         in       31,     1012,    n    snsp. 
spun,    which    \v:ik    nuclei-  oillsll'llcl  Inn    to    replace    the    temp 

turo    spannlnp    the    canon    "i    lln     lined    [liver   tit    kllnmeter 

1       I      II  II nut. i  I.  .1     21      ,vi  '  I        .l.i  [ill  lies.'     II 

nos)    onto    I  In-    rocks    of    tin        i     In-low        i   I .  -  . 

were    killed    mid    tin     "i  hei    ten    more    m     t  n-lni     I  \ 

Seari  ie     heen     made     Into     tha 

leeldent,    which    had    not    heen    sal  Isfaetoi  i 

iiiml  nod     it     i  he    '  I f    the    yeai         \t     th  I     ■•■  ■  urn  •! 

two    H-ln.    seven-strand    steel-win-    onhh-s    with    sled     i 

mi    H  hnii    thi  Ii  d,    \\ .  re    In    plai  e   n  ml 

the    -l    mi  ii    «  ii  ■     •  in-  'i  -a    In    in\  Inn    tin     il 

,t     half    of    the    total    dead    wi  I 
in  lore    «  In  i ■  ml    nl    nm     nl     tin 

.    ■  - 1 . 1  i  i  ■ :  -.      It,     llll'uWllli       Hi.      .   Ill  ii .- 

lull       eahli      ivlileh  In   turn 

hi     oppiu  in     ■  i t    tin-    In  hli  ■      «  In  v 

■  .  i         ii  I.,  i  ( .  1 1    i  h.     wreck  i 

i  in  i  hi  o       'I'h.     II ot   yet    hei  n    nit  I 

ih,      In   mi'      and     iiT.tli.r     with     Hi.      nun     wnrklttii     mi     Hi. in 
lid    .,n    Into    1 1"-    river   lied.  iddi  nl) . 

■  i  ml    with. ml    an  )     «  .i  t  nil,,      »  had  >.  •  II 

II     Ih    lln-    oplnloi  lioth    In    lllld    mil    ,.l     

I.  .1  111.    1,1,11,1    111 

itll  llllltl  .1   II.  Ill,      I   I I 

H    Ii   thought    won  :      I,.,    n .i.  ,   ,n,. 

fault  "ii  thfl  pat  i  "f  ih.-  i  ii 

-    .  iimi    won     tli  v  •  lopi  a.    lull      .        tated.    I  In  ' 

.1.  i.  •  miii  .in. .1    i.f    ih.    .in.    tlon    h  "I    mil    m  i    I i-arhi  a     o 

I  I,.      .   i,. I    ..I     II, ,      1,'   '  lod  I""  ! 
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he  bridge   had    two    main    cables,    each   made   up   of 

,i  wire-,  steel  renter,  '.'-in.  outside  diameter,  galvan- 

made  and  sold  as  "bridge  cables."    The  end  of  the 

-  passed  around  a  loose  sheave,  carried  forward 

■tjdlel  to  the  main  cable,  and  clamped  to  it  with  five 

'-iron  cable  clamps  of  the  form  sketched  in   Fig.  1. 

tiro  parts  of  the  cable  converging  forward  from  the 

ere  bold  together,  back  of  the  rear  clam]),  by  a 

fj-uolt,  to  prevent  injury  at  the  entering  side  of  the 

in  ars  that  the  clamps  were  objected  to  at  the 
t.  because  their  internal  diameter  at  the  smallest 
it  (top  of  corrugation)  was  1%  in-,  and  much  dif- 
ilty  was  experienced  in  making  them  fit  on  a  2-in. 
,.  The  question  was,  in  fact,  referred  to  the  manu- 
mrrrs  of  the  rope  in  the  United  States.  They  replied 
i  the  clamps  wvrv  the  proper  ones  for  the  size  of  rope 

Two  suspension  bridges  built  prior  to  the  Bued   River 

re  erected  without  accident.    One  point  of  dif- 

ictween  them  and  the  latter  structure  was  thai 

earlier  ones  bad  the  sheaves  rigidly  connected  to  the 

.  while   in    the    lined    River  bridge   the  sheaves 


■J      U.— .....    sV 

ii\i    of  the  Cablk  Clamps   Which    Slipped    \\i> 
Win  (  Kin  \  Suspension   Bridgi 

ere  arranged  so  as  to  be  free  to  turn.     In  the  prior  ar- 

i   the  difference  in   pull   bef  ween   the  main  cable 

nd  its  return  end   produced  a  twisting  elicit  mi  the  an- 

licit  ions,    and    t  he    loose-sheave    arrang ml 

as  intended  i"  overcome  this  condition.     In  doing  so,  ii 

the  pull   in  the  return  ends  of  the  cables,  and 

bjected  the  cable  clamps  to  heavier  duty. 

The  ultimate  strength  of  the  2  in.  cable   is  given   by 

lit  makers  as  aboul   Ifio  tons.    Tests  made  on  the  clamps 

liter  the  accident  showed  I  hal  i  hej   slipped  al   load 

tig  from   1500  Hi.  to  '!■■. lb.,  depending  on  the  degree 

0  which  the  bolls  were  screwed  up.     The  higher  values 

rflpB  attained  a.«  Hie  resull  of  lightening  the  nuts  during 

In-  test,  i.e.,  nfter  considerable  load  hud  been  applied.     If 

live  clumps  look  (be  maximum  load  of  23,000 

lb.  in   it-  position   on   I  In    cable,   the   fastening    would  be 

or  only  70'  ,  liking  load  of  the  cable.  The 

Ilic  cable   recommended    using   four  or   firr  of 

•lamp-  for  a   fa  limine  similar  to  thai    used   in   the 

ed  in  tin    In  idge, 

I  I  c    total    ten-ion    per    cabli     in    llu     im  died    bridge, 

dead    and  Ii  iputed  to  be  aliout  00, 

"00  lli.    Thin  wo  it  ided  the  clamps  to   15, lb 

Hie  tension  being  taken  olT  the  rope  In   the  damps. 
and  half  Ruing  on  in  the  mnin  rope  around  the  sheave), 

»r  earh  clamp  would  have  had  to  i  ai  i\  ! 0  lb. 

•  I,,    m ,  I, |,  ni.  the  backstay   tension  in 

lb.,  or  the  load  on  the  five 

I  1,00(1  whii  h  equal     2800   lb    pel    i  lamp. 

tTnder  thii  load  the  clamps  of  one  , .,' 


The  clamps  depend  for. most  of  their  holding  power  on 
having  the  corrugations  pressed  well  into  the  rope.  This 
condition  does  not  appear  to  have  been  secured  in  the 
cable  clamps  of  the  wrecked  bridge.  After  the  accident, 
the  remaining  cable  clamps  were  found  to  be  not  fully 
seated,  in  spite  of  the  fact  that  the  bolts  bad  been  screwed 
up  so  tight  that  an  attempt  to  tighten  one  stripped  the 
threads. 


Testis  ©f  the  Qtm 
catlaini^  ©al  After 


Tests  of  lubricating  oil  to  determine  whether  it  ''wears 
out"  or  not  in  long-continued  service,  were  recently  made 
by  Prof.  R.  ('.  Carpenter  and  Prof.  W.  M.  Sawdon,  at 
Cornell  University,  for  the  Riehardson-Phenix  Co.  Sam- 
ple- were  secured  of  filtered  oil  from  the  power  plan!  ol 
the  Hotel  MoAlpin,  New  York  City,  where  an  installa- 
tion of  this  company's  central  oiling  and  filtering  sys- 
tem has  been  in  service  1 '  •;  years.!  For  comparison, 
sample-  of  fresh  oil  of  the  same  quality  and  brand  were 

Ml     I  I  I'CI  I. 

A  few  of  the  comparative  results  of  the  study 
ical  properties  are  given  below  : 


phys 


Color 

Mr.ll 

X.U     Oil 

im  red;  translucent 

Old  oil 

1  >;irk  red;    opaque 

Flnsli  point — open  cup 
Burning  point — open  oup.. 

.T'l\   it\ 

l,vl:iii\  e  \  lM'n.in 

U0    1 
160    1 
ii  895 
70°  F.— 3  4S 
97°  F.—  2.14 
130    1        I   63 
21.".°  F.— 1.22 

110°  F. 

i  in     1 

(1  903 
70°  F.      1  66 
103°  F.     2   16 
130°  V      1   62 
21V1  F. — 1.19 

■Water       1  :n  60 

■\\  atei        i  n  60  '  I 

27  '.i 

i in  .    ul 

A  .-eric-  of  tests  were  also  made  on  a  Thurston  rail- 
road-lubricanl  tester  (hardened  -ted  journal  and  bronze 
bearings  of  20  sq.in.).  The  machine  was  run  at  const  ml 
speed  of  about  360  r.p.m.  and  bearing  load  applied  in 
increment.-  up  to  75  lb.  per  sq.in.  Oil  was  fed  as  nearly 
onstantly  as  possible.  Test  al  each  load  was  continued 
until  friction  ami  temperature  had  become  constant.  The 
following  figures  have  been  taken  from  the  data  of  these 
runs : 


New 

150 

Old 

160 

Now 

Old 

\,» 

300 

Old 

300 

Minimum 

friction 

n  01166 

11  lll-'ll.-i 

1666 

50  7 

n  00717 

58  ii 

57  2 

07  5 

To   5 

.Vi   7 

ii  00367 

from    the   first    table   it    is  seen    thai    the  old  oil   bad 

gai I  in  speciiic  gravity     as  would  be  expected  through 

Iosb  of  volatile  constituents  and  the  addition  of  small 
quantities  of  cylinder  oil  from  pi-ton  rods  and  stuffing 
boxes.  The  used  oil  showed  a  higher  viscositj  than  the 
new,  indicating  thai  H  gained  in  "body"  with 

The  friction   tests  -bowed  consistent    results;  the  new 

oil   had  a  Blightly   lower  ffieien!   of   frietioi low 

bearini  while  the  reverse  is  true  for  the  higher 

pn      ires.     The  changes  arc  so  small,  however,  thai   the 

values  arc  alike   for  all    pra.  t  icfll    purposes, 
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The  severe  storms  in  southern  California  of  late  Feb- 
ruary interrupted  the  new  natural-gas  pipe  line  entering 
Los  Angeles  from  the  Midway  field.  On  account  of  the 
severity  of  the  storms,  the  effect  on  the  countryside  trav- 
ersed was  extreme  in  places  and  the  number  and  extent 
of  breaks  to  the  pipe  line  were  considerable.  Y<t  in 
spite  of  this  the  repair  was  speedily  completed  and  evi- 
dently at  small  expense,  due  largely  to  the  character  of 
the  original  design  and  construction. 

This  line  is  about  107  miles  long  from  the  intake  sta- 
tion in  Taft  to  the  terminal  house  m  West  Glendale,  just 
outside  Los  Angeles.  These  terminals  are  separated  by 
the  rugged  Coast  Eange.  The  line  leads  from  the  oil 
field  across  a  plain  and  rises  to  the  mountains  through 
Tejon  Creek  canon.  The  mountains  are  crossed  in  the 
Santa  Barbara  National  Forest,  and  the  line  descends 
toward  Los  Angeles  through  the  drainage  area  of  the 
Santa  Clara  Eiver  and  its  tributaries.  The  character  of 
the  country  traversed  is  shown  by  the  accompanying  fig- 
ures taken  during  the  original  construction  of  the  line 
in   1912. 

During  this  storm,  there  was  almost  no  trouble  evi- 
derrl  in  the  mountains  where  any  possible  trouble  would 
lected,  but  the  pipe  line  was  put  out  of  service  be- 
low where  probably  no  such  trouble  had  been  anticipated. 
I  la. I  storms  of  ordinary  severity  been  encounterd,  there 
would  have  been  no  serious  damage  on  account  of  the 
methods  taken  to  prevent  interruption.  The  greatest 
damage  to  the  line  was  done  in  the  Tejon  Canon  and  this 
was  the  result  of  a  complete  change  in  topography  of  the 
district,  which  resulted  from  the  storms  iir  the  previous 
January,  and  something  riiicb  could  not  have  been  fore- 
seen at  the  time  the  line  was  built. 

Original  Construction* — The  pipe  used  weighed  31 

lb.   per  lined    foot,   being  a   lapwelded    tube    with    plain 

in   [(  ngths  of  from   1  i   In   Hi  fl.,  averaging  2 1   ft. 

The  joint-   were  made  with  a  Bpecial  coupling   (llammor, 

to  secure  flexibility  with  tightness.    This  coupling 

■  -  oi  a  -i'  el    ii  ■"  e  approximately  8  in.  long,  being 

a  piece  of  larger  pipe  with  flared  end-.    The  joim 

is    made   Hghl    at    each   end    of    the    Bleeve    by    means   of   ;> 

rubber-ring  gaskel  wedged  in  between  the  pipe  and  the 
sleeve  by  two  steel  ring  clamps,  of  L-section,  placed  in 
either  end  of  the  joint  sleeve  and  drawn  up  with  cross- 
bolts.  The8e  joint--  also  take  .are  of  the  expansion  due 
temperature.     For  Hie  lir.-t   ten   miles  of  lini , 

the  ga  in  thai   seel  ion  Hi.  re 

iected  to  he  a  trace  of  gasoline  vapor  which  is  de- 
structive to  rubber.     For  the  nexl  20  mile-,  the  rubber 
protected  by  cotton  wicking  placed  ahead  "f 

■  re  clamping  up. 

pipe  i-  buried  in  the  ground  with  an  average  of 
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about  2-ft.  cover.  Before  being  laid,  the  lengths  were 
covered  with  a  protective  coating  made  from  coal-tar 
base  according  to  a  formula  developed  by  the  designing 
engineers.  For  the  first  30  miles  of  the  line  across  the 
plain  and  in  other  level  territory,  ditching  machines  were 
used,  but  in  the  rough  mountain  sections,  hand  ditching 
was  necessary.  In  some  places  it  was  necessary  to  cut 
through  as  much  as  9  ft.  in  order  to  secure  proper  grade. 
Where  the  initial  deflection  of  the  couplers  would  have 
been  more  than  3y2°  (the  maximum  being  5°),  tunneling 
was  resorted  to.  In  a  very  few  instances  where  larger 
deflections  were  imperative,  special  couplers  were  em- 
ployed. Wherever  there  were  changes  of  direction,  the 
pipe  was  anchored  with  concrete  and  wherever  it  was  ex- 
posed it  was  tied  to  heavy  concrete  piers  by  means  of 
3xl-in.  steel  straps. 

A  suspension  bridge  was  required  over  the  San  Fer- 
nando wash  just  south  of  the  city  of  San  Fernando.  Xear 
here,  the  Castaic  and  Santa  Clara  Rivers  are  crossed; 
these  have,  in  summer,  the  appearance  of  dry  washes, 
but  during  the  winter  storms  carry  large  quantities  of 
water  heavily  laden  with  bushes,  trees  and  various  debris. 
Tt  was  necessary,  therefore,  to  put  up  a  substantial  struc- 
ture; bents  were  made  of  jetted-in  concrete  piles  spaced 
approximately  30  ft.  apart  with  eye-beam  tops  to  which 
the  pipe  couplings  were  fastened.  The  Castaic  Creek 
trestle,  shown  in  the  accompanying  figures,  is  120S  ft. 
long,  having  41  bents  on  30-ft.  centers.  The  Santa  Clara 
trestle  is  800  ft,  long,  having  27  bents.  The  San  Fran- 
cisquito  Creek  crossing  was  made  by  burying  the  line 
under  the  stream  bed. 

Storm  Damage  and  Repair — It  will  be  recalled  that 
the  heavy  rainfall  of  the  storm  in  question  started  in 
Los  Angeles  and  immediate  vicinity  on  Feb.  18.  On  the 
following  night  the  storm  extended  to  the  north  with  a 
heavy  rainfall  in  the  headwaters  of  the  Santa  Clara 
River.  On  the  third  day  there  was  practically  a  cloud- 
burst throughout  the  Santa  Barbara  and  San  Gabriel 
national  forests,  the  rainfall  being  reported  at  from  7  to 
10  in.  in  various  localities. 

The  damage  to  the  Midway  pipe  line  seemed  to  be  con- 
fined to  three  general  localities;  (1)  alone-  the  San 
Fernando  road  mar  the  southern  terminal;  (2)  in  (he 
Santa  Clara  district  just  north,  and  (3)  in  the  Tejon 
canon. 

The  San  Fernandino  road  was  itself  badly  scoured  by 

the    rainfall    and    lb ver    was   taken    from    the    pipe    in 

everal  places.  The  Tejnnga  River  eul  a  new  course  in 
this  district,  washing  out  the  Southern  Pacific  U.K.  track 
and  flowing  across  the  road.  However,  the  damage  here 
wa<  speedily  repaired.  The  pipe  was  merely  pushed  hack 
to  proper  I. nation  ami  the  gaskets  tightened  up.  Rock 
and  brush  barriers  were  buill  in  a  lew  places  where  it  was 
possible  thai  future  erosion  might  take  place. 

Tin'  San   Frnncisquito  River,  at  the  pipe  Ii Tossing, 

changed  its  channel  ami  washed  out  two  joints  of  pipft 
The  Santa  Clara  carried  away  two  bents  of  (resile  drop- 
ping  three  joints.    Castaic  Creek  washed  out  three  bents 

of  trestle,  hut  as  lheV  Were  not  COIltigUOUH  the  pipe  did 
not     fall.       Ill    making    the    repair    here,    wood    piles    were 

driven    (probably    temporarily    replacing    the    concrete) 

and    new     i  r.  u   joint    pipe   nras   laid    in   Ihe  bed  of  the   San 

Francisquito. 

In    l.iehre   Gulch,   'he   approa.h    to   Ihe   mountains    from 

the    eiiiiii  mi  end  of  the  line,  some  150  fl.  of  Ihe  line  was 
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washed  out  by  change  in  the  course  of  the  creek.  Here 
the  pipe  was  merely  replaced  and  loaded  down  with  rock, 
although  from  the  change  in  the  creek  it  is  probable 
that  a  relocation  of  the  line  one  or  two  thousand  feet 
further  up  on  the  hillside  may  be  made  some  time. 

The  storm  waters  from  Fraser  Mountains,  normally 
flowing  into  Lake  Castac,  in  the  previous  January  storms, 
broke  through  a  divide  here  and  flowed  directly  down 
Tejon  Canon  to  the  north.  While  the  storm  raged  to  the 
south  here,  there  was  no  rainfall — up  to  noon  of  Feb.  20. 
But  then  it  started  at  1  p.m.  and  reached  a  maximum  at 
4  p.m.,  with  heavy  wind.  The  total  fall  was  some  10  in. 
The  new  wash  of  the  Fraser  flow  into  the  Tejon  Canon, 
which  was  from  3  to  10  ft.  deep  and  20  to  40  ft.  wide, 
was  enlarged  to  10  to  20  ft.  deep  and  100  to  200  ft.  long 
for  a  mile  and  a  half  of  length.  In  the  lower  reaches  of 
the  creek,  where  the  elevation  of  the  bed  dropped  from 
3000  to  1500  ft.  in  five  mile-,  the  entire  topography  was 
changed,  the  bed  being  scoured  clown  from  10  to  20  ft. 
and  the  course  variously  altered.  The  highway  through 
the  canon  was  destroyed  for  a  mile  and  the  Midway  line 
was  washed  out  in  various  places.  Another  pipe  line 
through  here  was  uncovered  and  five  electric  transmis- 
sion-line towers   of  the   Southern   California   Edison   Co. 

were  upset.     These  towers  had  1 n  in  service  ten  years 

without  interruption.  The  breaks  on  the  Midway  line 
were  from  100  to  500  ft.  long. 

Where  the  Midway  line  was  washed  out  at  creek  cross- 
ings  in  this  canon,  it  was  replaced  temporarily  on  rock 
pii  rs  in. I  weighted  down  with  piles  of  rock.  Where  the 
line  paralleling  the  stream  was  washed  out,  a  new  ditch 
was  dug  back  from  the  bank  and  the  pipe  relaid.  In 
ng  tin'  new  channel  through  the  divide  the  pipe 
was  buried  under  tin-  present  bottom.  It  is  only  to  be 
expected  that,  on  accounl  of  the  changes  in  the  aspect  of 
tbi-  canon  and  in  the  lighl  of  this  year's  experience,  it 
will  be  advisable  to  relocate  the  pipe  line  a  few  miles 
farl  bei  up  tie'  canon  side. 

All  the  work  noted  was  completed  on  Mar.  7,  when  the 
supply  to  Los  Angeles  was  resumed. 
y. 
FEsvslhla^lht  Railway  Snggiraalls 

The   use  of   flashlights    lor   railway   Bignals,   in   order 

io  mal  i     ':      ignah   more  conspicuous  ami  distinct  ive,  is 

i  idea  whicl  •    ived  in  tin-  country  ami  in 

Europe.     The   pu  i  to  n  ofold  ;   first,   to  disl  inguish 

signals  from  other  lights;  ami.  second,  to  distinguish  cer 

i  a      from   other   signal    lights.     The 

Bezi        ■  ■  il  which  was  tried  e>  i nentallj  in  this  coun 

emaphore  arm   revolving  in 

of    tin-    lamp    ami    tliu  la    Inn-    effei  I.    lint 
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1  ipped   in  this  way,  and 
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home  and  22  distant  signals  between  Stockholm  and 
Saltskog.  The  home  signals  are  of  a  three-arm  three-; 
lamp  type,  giving  five  indications,  while  13  of  the  dis- 
tant signals  have  two  arms  and  lamps  and  give  two  in- 
dications. There  are  also  nine  distant  signals  at  points 
where  there  is  no  junction,  so  that  only  two  indications 
("stop,"  "proceed")  are  required,  and  these  have  but 
one  arm  and  lamp.  The  signal  system  was  designed  by 
E.  G.  Windahl,  signal  engineer  of  the  railway.  The  night 
indications  are  as  follows,  the  one-light  distant  signals 
showing  only  Xos.  6  and  7. 


Middle 
lamp 


Bottom 
lamp 


i  trange* 
Green* 
Orange* 


Top 
Home  signal  lamp 

1 .  Stop Red 

2.  Main  line  route  clear Green 

3.  Main  line  clear,  but  stop  at  station ...  Green 

4.  Branch  line  route  clear Green 

5.  Branch  line  clear,  but  stop  at  station Green 

Distant  signal  (two  lamps) 

Ij.   Home  indication:  stop Orange*       

7.   Home  indication:  main  line  clear  (full  speed)      Green*         ......       i 

S.  Home  indication:  branch  line  clear  (reduced 

speed) Green*         Green 

*  Flashlights. 

The  lamps  are  lighted  by  acetylene  gas,  and  the  flash- 
ing is  effected  by  a  valve  in  the  lamp,  operated  by 
the  pressure  of  gas  in  a  diaphragm  chamber  of  the  valve. 
In  the  fixed  lights,  the  gas  is  turned  on  only  when  the 
signal  arm  is  in  position  corresponding  to  the  lamp  in- 
dication, being  lighted  by  a  pilot  light..  This  is  effected 
by  a  valve  similar  to  that  which  gives  the  intermittent 
supply  to  the  flashing  lamp.  For  the  home  signal,  there 
are  85  flashes  per  minute:  0.1  sec.  light  and  0.6  sec.  dark. 
For  the  distant  signal  there  are  60  flashes  per  minute: 
0.1  sec.  light  and  0.9  see.  dark.  The  apparatus  is  on  the 
"A.  G.  A."  system,  invented  by  Mr.  Dalen,  and  was  buill 
by  the  Gas  Accumulator  Co.,  of  Stockholm,  Sweden. 

The  same  flashlight  signal  system  is  being  introduced 
in  this  country  by  the  Commercial  Acetylene  Railway 
Light  &  Signal  Co.,  of  Xew  York.  The  gas  is  stored  in 
a  cylindrical  tank  at  the  base  of  the  post,  one  tank  being 
sufficient  for  several  months.  Within  the  lamp  is  fitted 
the  Bashing  valve,  adjusted  to  give  60  flashes  per  min- 
ute, the  duration  of  the  flash  being  0.1  see.  and  the  in- 
terval 0.9  see.  The  signals  are  now  in  use  experimentally 
on  the  Chicago  Great  Western  R.R.,  the  Boston  &  Maine 
.li'.li'.,  ami  the  fnterborough  Rapid  Transit  Co.,  New 
York. 

I  »n  the  Chicago  Great  Western  Ry.,  the  lamp  is  used 
on  a  single-arm  three-position  signal  ami  shows  a  ml. 
green  or  yellow  light  according  to  the  position  ot  thi 
signal  arm.  The  light  Hashes  continuously  for  all  indi- 
cations (60  flashes  per  minute).  We  are  informed  that 
the   lamp   is  supplied    from    a    I2\ll-in.   cylinder  contain 

ing  al i    '  15  available  cu.ft.  of  gas,  which  is  sufficient  to 

supply  the  lamp  for  a  period  of  about  281  .lavs  (•„' I  hr. 
per  day),  continuous  flashing.  The  light  operates  60 
flashes  per  minute,  ami  the  total  gas  consumption  of  both 
i  he  pilot  lame  ami  head  burner  is  equal  to  about  0.8 
in. ft.  The  light  will  flash  201,600  limes  on  a  consump 
1 1'  'ii  of  one  cubic   fool    through   the   head   burner,  al   a   eost 

of  $!•'.    per    I n.  ft,   ..f   ga 

.  on    limed   in   V  I    hr.  ...   i      I     '. 

the  ligl ii  i  i  Me. I,  it   is 

Nil.  the      .    Mi.    lell,    \       of      |  lie      ol 

ough  Rapid  Trail  it  line  (  Manhattan  I  »iv  ision  I    thi 

i    ..he .  .1  iii    ervice  Maj  20,  I'M:; ;  ami  the  original 
isted  till   \  N"     II ;  the  ga    wa    renewed  on 

thttl    dale  ami    H  a        lill    in     er\  i.  e    in   .human .    I'M  I. 
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Some  limited  experiments  with  this  system  have  heen 
made  in  England  (on  the  London  &  Southwestern  Ry.), 
where  the  density  of  traffic  is  very  much  greater  than  on 
the  Swedish  railways.  The  conditions  for  applying  spe- 
eial  signals  on  English  railways  are  exceptionally  diffi- 
cult owing  to  the  great  number  of  main  tracks  on  busy 
main-line  divisions,  and  to  the  frequent  succession  of 
main  and  minor  branch-line  junctions  to  be  signaled.  The 
lilities  of  the  application  of  flashlight  signals  under 
-in  h  conditions  have  been  studied  by  J.  F.  Gairns,  who 
reviewed  his  investigations  in  the  "Bulletin  of  the  Inter- 
national Railway  Congress"  (January,  1913). 

The  flashlight  may  be  applied  in  three  ways:  (1)  to  all 
high-speed  signals,  both  home  and  distant,  as  these  need 
to  be  distinctive ;  (2)  to  all  distant  signals,  to  distinguish 
them  from  home  signals;  and  (3)  to  the  distant  signals 
of  high-speed  lines  only.  Mr.  Gairns  considered  the  first 
plan  open  to  the  objection  that  two  or  more  flashlights 
may  be  close  together  (which  might  he  more  miif using 
than  two  steady  lights),  while  it  gives  no  distinction  be- 
tween the  home  and  distant  signals.  The  second  plan  he 
dered  to  be  so  confusing  as  to  be  impracticable,  es- 
pecially in  the  signaling  at  complicated  junctions,  etc. 
The  third  plan,  however,  offers  advantages  in  distinguish- 
ing the  high-speed  distant  signals  from  all  slow-speed  sig- 
nals and  from  the  high-speed  home  signals. 
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By   II.  .7.  Hanmeb* 

Three  aires  of  sprinkling  filters,  forming  one  of  the 
uuit>  of  the  sewage-disposal  plant,  at  Gloversville,  X.  V., 
were  placed  in  operation  ou  Dec.  1,  1912.    The  design  of 


therefor,  the  lumber  was  not  provided  for  inclosing  the 
filters  for  the  winter  of  1912-1913. 

One  of  the  results  of  operating  the  filters  in  the  open 
air  are  shown  by  the  view.  Fig.  1,  which  was  taken  on 
Feb.  10,  1913,  when  the  snow  and  ice  on  the  filters  wei'3 
the  thickest.  About  the  same  time  several  measurements 
were  taken  of  the  open  area  on  the  filters,  the  average 
of  which  showed  the  area  free  from  ice  to  be  30%  of  the 
total  area  of  the  stone  in  the  filters.  Due  to  the  very 
mild  winter,  no  damage  was  done  to  the  filters,  and  it 
was  possible  to  keep  them  in  operation  all  winter. 

In  the  fall  of  1913,  rough  hemlock  lumber  was  pur- 
chased and  portable  covering  and  siding  were  placed  for 
the  protection  of  the  filters.  In  the  original  construction  of 
the  sprinkling  filters,  the  regular  9xl5%-in.  reinforced- 
eoncrete  beams  were  placed  1".'  ft.  c.  to  c.  and  the  5x9%- 
m.  stay  beams  were  placed  54  ft.  c.  to  c,  at  right  angles 
to  the  regular  beams.  The  regular  beams  were  supported 
at  the  outside  walls  by  12xl2-in.  concrete  columns  which 
were  grooved  on  two  sides  for  receiving  the  board  siding. 

In  placing  the  portable  covering  2x6-in.  hemlock  tim- 
bers, 12  ft.  long,  were  placed  with  one  end  supported  by  a 
stay  beam  and  the  other  supported  by  a  2x4-in.  piece  rest- 
ing on  the  filter  stone.  Inch  boards  were  then  spanned 
from  one  regular  beam  to  the  other,  the  centers  of  which 
were  supported  by  the  2x6-in.  plank  lying  on  edge,  thus 
making  for  the  covering,  supports  6  ft.  apart.  The  inch 
lumber  was  purchased  in  12-ft.  lengths  and  10  in.  wide, 
the  2xti-in.  in  12-ft.  lengths  ami  the  2x4-in.  in  6%-ft. 
lengths.  The  total  lumber  required,  amounting  to  150,- 
610  ft.,  was  delivered  at  the  site  of  the  filters  at  a  total 
cost  of  $4177.  The  cost  of  inclosing  the  filters  by  city 
labor  was  $205.  The  total  cost  of  lumber  and  labor  for 
covering  three  aires  of  sprinkling  filters  was  therefore 
$4382. 


lie.  ,, 

With     Hie. 


Befon     Coverlni       Feb     l".    1918       A              Pig    8       Exterloi    Vie*     Vftei    Covi  1914.      Flat 

ire   and    I  ol    co\    red       « len   roof  supported  bj   concreti    piers    ind   beams  shown  In 


VVixTEii   Views  oj    Sprinkling   Sewaoi    Filters    it  Gloversville,  \    "t 


the  plat                 in  a  portabl vering  and  Biding1  to  be  Three  doors   were   placed   on   each   side  of  the   Biters 

during  the  cold  winter  months  to  proteel  the  Biters  for  entrance  into  the  filters  and  also  for  ventilation. 

damage  thai   mighl   resuU  from  the  action  of  cold  The  view  Bhown  as  Pig.  '.'  was  taken  on  Feb.  13,  1914, 

and  snow,  but  due  to  the  lateness»of  starting  the  operation  when  the  temperature  was      6     F.     \t  two  or  thn 

of  the>  filters  ami    the                                      arj    funds  feren<  tims  since  Jan.  i.  1914,  the  temperature  has  been 

.  ,n,    n    v  — 30°  !•'.  for  a  Dumber  of  days  in  succession. 
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By  F.  V.  Wooldkidge,  M.  D.* 

There  has  been  much  inquiry  concerning  the  use  of 
ozone  both  as  a  bactericide  and  as  a  means  of  promoting 
health.  So  much  has  been  written  for  and  against  it  that 
the  writer  has  thought  it  might  be  interesting  to  record 
briefly  some  results  of  seven  years'  constant  experience 
with  ozone.  The  most  of  this  experience  ha-  been  in  con- 
nection with  the  Pittsburgh  Homeopathic  Hospital,  which 
has  the  largest  plant  of  its  kind  in  the  world. f 

As  a  result  of  this  intimate  contact  and  long  experience, 
the  writer  disagrees  with  any  universal  condemnation  of 
ozone  on  grounds  yet  announced,  though  he  realizes  that 
it  may  be  used  safely  only  where  it  has  been  carefully 
tested  and  above  all  that  it  is  not  the  magic  fluid  which 
some  rash  promoters  would  have  us  believe. 

As  a  physician,  the  writer  is  naturally  interested  in  the 
use  of  ozone  from  the  standpoint  of  therapeutics  and  san- 
itation. The  following  remarks  will  be  confined  to  those 
phases  of  the  subject.^  It  might  be  stated  that  the  writer 
has  made  these  studies  of  ozone  without  compensation  and 
his  work  for  the  Pittsburgh  Homeopathic  Hospital  was 
entirely  gratuitous. 

.1/  what  concentration  does  ozone  have  appreciable  bac- 
tericidal  effect  in  air'?  Strands  of  silk  soaked  in  pure 
streptococcus  culture  were  hung  up  in  a  large  operating 
room  (200  cu.m.  space).  About  2  cu.m.  of  air  per  min- 
ute having  an  ozone  concentration  of  three  were  passed 
nit"  the  room.  In  1")  minutes  the  threads  were  taken 
down  and  similar  infected  threads  used  under  a  concen- 
tration id'  six.  Next  the  air  id'  the  room  moistened  willi 
steam  until  there  was  a  decided  deposit  id'  water  on  the 
windows;  then  the  experimenl  was  repeated  as  before. 

Results  with  the  dry  air  showed  that  an  ozone  concen- 
tration of  three  had  do  appreciable  effeel  on  the  bacteria, 
hut  a  slight  inhibition  was  noted  at  a  concentration  of 
H  nli  the  air  moist,  there  was  a  decided  inhibitory 
ell'cd   at    three  and   the  bacteria  were  killed  al   six.     There 

i-.  however,  no  -mall  machine  on  the  market  thai  can 
prodmc  a  concentration  of  even  one  It  would  he  impos- 
sible lor  a  person  to  stay  more  than  a  \cry  lew  second-  in 
a  room  filled  with  ozone  at  a  concentration  of  three  or 

more. 
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.1/    what   concentration   does  ozone   have  an   apparent 

deodorizing  effect  upon  smells'?  It  seems  to  depend  on 
whether  the  smell  is  organic  or  inorganic.  After  bub- 
bling ozonated  air  with  a  concentration  of  2y2  through  a 
flask  containing  diluted  typhoid  patient  feces  for  15 
onds,  no  putrid  odor  was  detected.  In  15  minutes  Lhe 
solution  was  bleached  and  sterilized.  The  original  solu- 
tion was  decidedly  acid  and  the  primary  action  of  ozone; 
seemed  to  be  to  neutralize  these  acids.  Repeated  trials 
with  acid  solutions  have  shown  such  neutralization  before 
germicidal  action  begins. 

In  the  children's  ward  of  the  Pittsburgh  Homeopathic 
Hospital,  when  in  the  summer  there  are  as  many  as  12  or 
15  babies  with  bowel  trouble,  organic  odors  are  never  cle- 
tected  and  yet  no  one  complains  of  the  odor  of  the  ozonc.i 
Small  amounts  of  high-concentration  ozonated  air  are 
released  to  come  up  the  elevator  shaft  and  find  their  way 
about  the  place ;  neither  ozone  nor  the  usual  hospital 
odors  are  noted. 

Ozone  has  proved  of  great  clinical  assistance  in  treat- 
ing offensive  pus  discharges.  For  instance,  a  patient 
was  brought  into  the  Second  Ave.  Emergency  Hospital 
in  Pittsburgh,  with  a  perforating  gun-shot  wound  of  the 
abdomen.  Though  the  patient  was  isolated  in  a  pri- 
vate room  hung  with  sheets  saturated  with  antiseptics, 
and  deodorants,  yet  an  offensive  odor  was  so  perceptible 
in  the  hallway  that  it  was  very  distressing  to  other  pa- 
tients. This  condition  was  eliminated  by  taking  12  thick- 
nesses of  surgical  gauze  about  a  foot  square,  saturating 
this  pad  with  ozonated  air  and  placing  over  the  wound. 
Even  in  the  room  itself  the  odor  was  not  really  obnoxious. 

In  experimenting  with  putrid  lard,  the  ozone  seems  to 
penetrate  the  solid  cake  about  TV  in.,  killing  the  smell 
until  remelting  was  tried.  By  bubbling  ozonated  air 
through  the  melted  grease  all  putrid  odor  was  lost  in  a 
few  minutes  and   the   material   was  bleached. 

Some  recenl  experimenters  have  held  that  ozone  only 
masks  odors.  It  is  the  writer's  experience  that  ozone 
actually  destroys  all  of  the  organic  odors  and  some  of  J.e 
inorganic.  It  seems  to  do  this,  as  near  as  the  writer's 
work  shows,  by  combining  with  the  sulphur  and  hydro- 
gen in  a  molecule  of  putrid  gas.  Organic  odors  have  a 
complex  molecular  formula  and  contain  a  large  amounl  «\ 
sulphur  for  which  ozone  shows  special  affinity. 

What  are  the  physiological  effects  of  ozone?  A  few- 
years  ago  the  writer  spent  eight  mouths  working  con- 
stantly in  the  presence  of  this  gas  in  amounts  greater  than 
necessary  to  destroy  organic  odor,  and  during  that  time  he 
never  enjoyed  better  health.  It  seems  thai  if  ozone  B 
produced  from  cold,  dry  air,  its  effects  are  less  irritating 
than  from  warm,  moist  air.  probably  due  to  the  pre  enci 
of  nitrous  acids  and  oxides  in  the  latter  ease.  Once  lhe 
writer  purpose!}  spent  two  hours  in  a  small  room  where 
fresh  ozone  at  a  concentration  of  two  was  being  con- 
stantly blown  in.  There  ven  quickly  developed  smarting 
of  lhe  eyes  ami  mucous  membrane  of  the  nose  with  a  con 
slrieled  feeling  in  the  larynx.  At  the  end  of  an  hour,  a 
hard  cough  developed,  ami  this  persisted  for  four  hours 
leaving   the  chesl    feeling   raw.     In  a  similar  exposure  of 

an  I r.  an  asthmatic  condition  was  induced  in  a  subject 

.■.li   ami  aromatic  spirits  of  ammonia  had  to  b( 
'  ■  .1   mi  "i  in  1 1. a     ipianl  it  ics  for  relief. 

A    human      llbjecl    was    placed    for  a    week    in   an   al  mo 
phere    uilh    \er\      mall    amounts   id'   ozone.      The   gfl      eval 
Ire   ||]j     and    eunl  in  iiousl  y    introduced    in     minute    quailti- 

ihoul    I  cu.m.  of  ozonized  air  at  n  concentration  of 
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2y2  coming  into  the  room  (150  cu.m.  space)  every  three 
hours.  In  seven  days  and  nights,  the  subject  had  lost  R 
lb.,  but  had  a  very  vigorous  appetite  and  said  he  had  never 
felt  better.  He  had  done  a  greater  amount  of  laboratory 
work  than  he  did  in  either  the  preceding  or  the  following 
seven  days.  No  ill  effects  were  noted  whatsoever  as  re- 
gards blood  pressure,  blood  or  urine. 

In  a  number  of  tests  extending  over  a  hundred  sepa- 
rate hospital  cases  where  the  urine  contained  indoxyl 
(an  unstable  organic  oil,  possibly  formed  by  putre- 
faction of  albuminoids),  in  nearly  every  case  the  patient 
breathing  ozone  in  such  minute  quantities  that  they 
were  not  conscious  of  it,  showed  the  astonishing  result  of 
having  this  waste  product  entirely  cleared  up. 

The  writer  has  corroborated  the  published  effects  on 
gmall  animals  under  high-concentration  exposure.  There 
has  been  decided  congestion  of  mucus  membrane  in  res- 
piratory  areas  and,  in  addition,  evidences  of  death  from 
clonic  spasm  of  involuntary  lung  muscle  (alternate  con- 
tra, tinn  and  expansion). 

So  far  as  the  treatment  of  disease  goes,  the  writer  ha.s 
studied  the  use  of  ozone  during  the  past  eight  years  in 
cases  of  pneumonia,  tuberculosis,  whooping  cough,  syph- 
ilis, and  auto-intoxication.  In  the  treatment  of  lobar 
pneumonia,  the  writer  prefers  a  portable  ozone  outfit  to 
any  other  adjunct  because  he  can  keep  'the  air  of  the 
warm  and  at  the  same  time  free  from  certain  or- 
ganic wastes.  In  whooping  cough,  ozone  seems  at  its 
besl  :  the  writer  has  yd  to  see  a  case  where  it  did  not  in- 
crease the  abilit}  to  accepl  nourishment,  and  diminish 
the  paroxysms  of  coughing. 

In  tuberculosis,  repeated  tests  show  that  ozone  does  not 

kill  the  ire rm  at  all,  but  does  seem  to  oxidize  bodily  waste. 

and  again,  the  writer  has  seen  patients    who  were 

unable  to  accept  the  simplest  food,  enabled  after  exposure 

to  minute  quantities  of  ozone  to  partake  more  liberally 

of  food,  and  better  still,  to  seem  to  be  able  to  utilize  the 

taken  in.     The  ozone  seems  to  stimulate  the  centers 

of  nutrition.      In   all   the  cases  whose  history  the  writer 

bas,  without  exception  the  number  of  germs  ii:  the  sputum 

ised ;  in  a  certain  per  cent,  the  bacillus  disappeared 

and  lung  condition   improved.     However,  it  is  useless  to 

claim    thai    oz kills   the   germs    directly — instead,    it 

to  raise  the  patients'  resistance  to  a  point  where  the 
leucocytes  in  the  blood  do  this. 

Ozone  strong  enough  to  kill  bacteria  ejected  in  the 
from  the  cough  of  a  tubercular  person  would  be  very 

disagreeable  and  positively  harmful.     The  s ler  all  get 

away  from  the  idea  thai  ozone  helps  the  human  organism 
by  killing  germs,  the  quicker  will  its  true  value  be  ap- 
preciated. 


Tlhe    Kzh^hmeeirs'    Respoimsilbillitly 

for  (tltae  Secuflirnfty    of  Mas 

Sfartmcttuires 

lie  partial  failures  of  three  concrete  bridges  due  to 
an  unprecedented  and  extraordinary  flood,  on  Sept.  .'5 
nii'l  I.  I'M::,  in  the  Philippine  Islands,  inspired  the  fol- 
lowing def,  n  e  of  the  engineers  in  charge  of  the  design 
■nd  construction  of  these  bridges  by  Clarence  W.  Hub- 
bell,  Chief  Engineer  of  the  Philippine  Bureau  of  Public 
Works.    This  appears  in  an  editorial  in  the  January  is 

the  Quarterly   Bulletin  of  the   Burei f    Public 

Works;  and  because  of  the  sound  sense  it  contains  the  ah 


stract  given  below  is  not  only  of  interest  but  will  prove 
a  consolation  to  many  a  conscientious  engineer  whose 
work  has  failed  from  causes  that  could  hardly  have  been 
foreseen. 

It  is  obviously  impossible  to  hold  the  individual  engineer 
financially  responsible  for  mistakes  or  failures.  A  single 
error  of  judgment  on  his  part  may  cost  more  than  his  en- 
tire salary  of  a  lifetime.  Nor  is  it  customary  in  any  part  of 
the  civilized  world  to  hold  a  professional  man  financially  re- 
sponsible. A  captain  loses  his  ship  but  he  does  not  reim- 
burse the  owner  for  the  loss,  nor  does  he  lose  his  standing 
as  a  captain  unless  investigation  shows  him  to  have  been 
negligent  in  his  duties.  The  average  lawyer  must  of  neces- 
sity lose  at  least  50%  of  his  cases;  but  he  does  not  reim- 
burse his  clients  for  their  financial  loss  even  though  then- 
cases  may  have  been  lost  through  his  ignorance  or  incompe- 
tence. The  doctor  loses  many  cases;  but  he  makes  no  financial 
reimbursement  for  his  mistakes,  though  he  may  lose  both 
prestige  and  practice  if  his  mistakes  are  too  frequent  or  too 
well  known.  Architects  and  engineers  are  required  to  de- 
sign fireproof  structures;  but  no  one  would  think  of  holding 
them  financially  responsible  for  damages  caused  by  fire. 

There  is  a  curious  popular  misconception  that  engineering 
is  an  exact  science  and  therefore  an  engineer  should  make  no 
mistake.  Nothing  could  be  further  from  the  truth.  As  well 
say  that  because  the  rules  for  computing  interest  are  exact 
the  business  man  should  make  no  mistakes  or  failures.  In 
fact,  the  very  engineering  formulas  used  for  computing  the 
size  of  a  beam,  the  flow  of  a  river,  or  the  bearing  value  of  a 
pile  are  based  on  assumptions  that  are  only  approximately 
true  and  in  some  cases  may  be  as  much  at  50*^  in  error. 
The  results  obtained  by  their  use  depend  entirely  on  the 
skill,  experience,  and  judgment  of  the  engineer  who  applies 
them.  He  must  select  the  constants  to  be  used  just  as  a 
business  man  must  from  his  general  knowledge  decide 
whether  a  certain  enterprise  will  pay  2  or  20%  on  the  in- 
vestment. 

An  engineer  pits  his  training,  experience,  and  skill  against 
the  unknown  in  nature.  His  structures  must  stand  agains* 
flood,  typhoon,  earthquake,  fire,  and  decay.  In  addition  to 
these  unknown  quantities  he  must  also  provide  against  the 
uncertainties  of  imperfect  workmanship,  variable  character 
of  materials  used,  and  the  vagaries  of  foundations,  as  well 
as  the  use  and  abuse  to  "which  his  structures  may  be  sub- 
jected   during    their   life. 

In  the  beginning,  engineers  untaught  by  experience  and 
unskilled  in  technical  knowledge  provided  against  all  un- 
known factors  by  building  structures  five,  ten,  twenty,  or 
even  a  hundred  times  as  strong  as  they  really  needed  to  be. 
In  those  days  expense  was  a  secondary  matter.  In  the  pres- 
ent day,  from  a  business  point  of  view,  the  best  engineer  is 
the  one  who  can  secure  the  largest  useful  return  per  dolla'- 
invested. 

The  general  public  should  understand  that  it  requires  no 
engineering  skill  to  build  structures  of  such  enormous  pro- 
portions that  there  is  no  possibility  of  failure.  It  does  re- 
quire engineering  skill,  however,  to  so  design  and  plan 
structures  as  to  get  reasonably  safe  and  satisfactory  results 
with  the  least  amount  of  expenditure. 

It  takes  ii"  small  degree  of  courage  for  an  engineer  to 
assume  the  risks  necessary  tor  true  economical  design  an<) 
construction,  knowing  ns  he  knows  that  the  probable  failures 
Incident  to  such  a  policy  are  likely  to  bring  upon  him  an  un- 
intelligent and  unjust  criticism,  which  in  the  ease  of  a 
engineer  may  even  ruin  his  reputation,  it  is  the  province 
and  policy  of  the  Bureau  of  Public  Works  as  an  organiza- 
tion to  protect  its  engineers  from  such  unjust  criticisms. 
This  does  not  mean  that  incompetency,  gross  errors,  or 
Ignorance1  of  correct  principles  will  be  condoned.  It 
mean  that  legitimate  business  risks  Intelligently  assumed 
will  not  bo  held  against    any    engineer   In    the   service 


Investigations  of  Industrial  or  Trade  Waste  Disposal  are  to 

be  made  b:    the  United  States  Public  Health  Service.     11   Is  ex 
pected   that   first   of  all   an   experimental   plant  for   the  study 

i.l'  Hi ■iiiioniical   disposal  of  tannery   wastes  will  be  built  ami 

operated,     it  is  also  hoped  that  some  of  the  work  will  be  done 

on  straw-board  wastes  and   perhaps  on   one  or  two  other  classes 

of  waste  of  such  general  occurrence  is  I,,  make  the  problem 
i.r  their  disposal  "f  considerable  importance.  These  studies 
u  ill  be  in  the  dire."  ehai  f  H.  sntlj  ap- 

pointed as  Simitar..  Chemist.  United  States  Public  Health 
s.i  \  i.e.  They  will  be  conducted  under  the  supervision  of 
Prof,  Earle  B.  Phelps,  chief  of  the  Division  ■  ■(  Cher 
under  the  direction  of  Dr.  John  i'  Inderson,  Director  of  the 
Hygienic  Laboratory,  United  States  Public  Health  Service. 
Washington,   D   C 
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>4   Side   TNunmimell   off  ttlhie   Rlhiodl© 
Islamic!  C©o,  Frovidleimce 

By  Heatox  R.  Robertson* 


SYNOPSIS — The  engineer  in  charge  of  design  and  con- 
struction here  gives  an  interesting  report  on  construction 
of  a  tunnel  which  will  improve  the  transportation  fa- 
cilities in  Providence.  Some  difficult  work  is  described 
in  working  under  a  large  brick  structure  and  in  soft 
ground  under  heavy  residences.  Tin  methods  of  timber- 
ing, concreting  and  bench  excavation  as  carried  on  in  the 
long  rod-  section,  make  a  notable  addition  to  American 
prat  Hi  e. 

■&: 
Various  schemes  have  been  proposed  to  improve  the 
transportation  facilities  in  Providence,  where  troubles 
arise  from  having  the  chief  residential  section  on  a  hill 
about  125  ft.  in  elevation  above  narrow  and  congested 
reets.  The  two  must  popular  schemes  have 
been  a  graded  highway  on  a  viaduct  and  a  tunnel  for 
streel  cars  only.     Finally,  in  PM2,  the  General  AsseniM;, 


2  ft.  between  the  outside  of  a  10-ft.  car  and  the  sidewallJ 
This  is  sufficient  for  any  future  needs,  as  large  cars  with 
a  wide  spacing  of  tracks  cannot  be  used  on  account  of' 
the  narrow  streets  of  Providence.  The  height  of  the  tun-; 
nel  was  made  17y2  ft.  above  top  of  rail  at  the  center  with 
a  view  to  giving  about  16  ft.  5  in.  over  the  center  of  each 
track  as  determined  by  a  preliminary  sketch.  This  gives 
a  clearance  of  at  least  3  ft.  0  in.  over  the  largest  street: 
ear  now  operated  in  either  Rhode  Island  or  Connecticut. 
More  clearance  is  required  by  cars  with  a  trolley  pole  than 
by  those  operated  from  third  rail,  for  in  the  latter  case 
a  total  height  of  only  14  ft.  9  in.  over  track  centers  has 
given  satisfactory  results. 

For  condemnation  purposes.  <i/>  ft.  was  allowed  on 
each  side  for  the  walls,  overbreak,  or  possible  change  of 
alignment,  thus  making  the  entire  width  to  be  taken  40 
ft.     Inasmuch  as  no  appreciable  change  of  alignment  was 


l'i  w   wo  Profile  of  the  East  Side  Street- 
R  Hi.u  w  Tunnel;   Providence,  R.   I. 

in  ;i   :  empowered  the  Rhode  tsland  Co.,  which 

opera  et-railway  system,  to  build   the  tunnel 

in  thi  liown   by  He'  accompanying  plan.     The 

i    the  tunnel  al  cosl  on 
i  tion.      In   June,    L912,   I  In    h  riter   was   placed    mi 
.oid  preliminary  iegun. 

\  -  there  are  now  al  leas!   I ailwa]   I  unnels,  built  in 

many  countries  and  i  <  ly  varying  i  ondit  ions, 
loanv  different  methode  of  tunnel  construction  have 
been  used.  Each  given  problem  of  design  and  construc- 
tion i  ldition8,  and  given 
these  levelop  The  con- 
ion  methods  employed  in  tlii-  case  proved  imilai  to 
mo  '  i  ommonl    i  mploi  ed  in   Europe  but  co ara 

try. 

i     -i'  lie'  undi  i  ited  ili.au 

mdemnation  "I   property,  the  plans 
and    pe<  ifii  ti  ai  I   and  i  be  meth- 

1  ation 

nd  appri      ■    '  nmi sferred   to 

Thi 

ft.,  which  with  tracks  on  1 1  fl 


t!694-  '■■■■  — 4*- 


T97   '94-6 


act)  side  would  have  suf- 
5  ft.  in  addition  to  the 
was  made  for  crown  bars 


made,  an  allowance  oi  5  Et.  on 

Seed.     An  allowance  of  about 

exl  reme  height  above  top  of  rai 

and  lagging  overhead.     The  lower  limit  of  easement  was 

taken  at  sea  level,  H   being  expected  that  damage  claims 

would  lie  based   upon   the  distance  of  the  upper  line  oJ 

ea  emeni  from  I  he  Burface  of  I  he  ground. 

The  northerly  line  ot  c Icinnation  followed  the  north- 

i  il\  line  id'  Fones  Alley  and  the  southerly  line  was  taken 
20  ft.  southerly  of  tin  proposed  center  line  of  tunnel, 
ami  so  described.  Hail  Ibis  southerly  line  of  location  been 
di   cribed  a     passing  from   point   In  point  on  each  crosl 

tree!  it  would  have  been  easy  to  determine  the  point! 
where  il  cro  ed  oai  li  propei  i  \  wit  limit  nuininp  mil  the 
whole  line.  \o  difficulty  nrose  in  (his  coniiection  bsj 
had    the   location   of   the   line   been   questioned,   such   a 

i  in  tin   would  have  prevented  much  t  rouble. 

\       0011   a      the   papei's  and   plans   were    filed   and   a   bond 

hi  d.  the  i  niiipau\  bad  the  right  in  ent<  r  Hie  ground 
in  order  to  begin  »l  ruction. 

l'i  \  -      \  ■  n  Sei.i  i  lac  \  i  ions     Am  accurate  cloi  ed     ur 
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vev  was  run  from  a  point  on  the  line  of  Waterman  St. 
(which  is  parallel  with  the  west  approach)  over  the  sur- 
face of  the  tunnel  to  a  point  in  the  line  of  the  proposed 
east  portal,  thence  around  the  block  and  back  on  another 
street  to  the  point  of  beginning.     The  accurate  distance 


The  skewback  was  for  the  purpose  of  giving  supporl  in 
the  arch  until  the  sidewalls  were  in  place,  as  by  the 
adopted  method  of  construction  the  arch  was  to  be  built 
first. 

Two  line-  of  four-way  conduit  were  placed  behind  each 
sidewall,  waterproofed,  and  covered  with  concrete.  Con- 
duits are  often  placed  in  the  bottom  of  a  tunnel  near  the 


Fig.  2.    West   Portal  and  Rhode   1<laxd  School  of 

1  tESIGN 

and  direction  of  the  center  of  the  cast  portal  from  the 
west  approach  could  thus  '»■  located  by  the  method  of 
latitudes  aid  departures.  The  Ion-'  tangent  of  the  tunnel 
was  then  run  over  the  hill  on  a  7-ft.  offset  in  Pones  Alley 
and  marked  permanently  by  copper  nails  in  three  12x12- 

Mi.  blocks,  •'!  ft.  long,  set  in  c vote. 

Tlie  arched  section  of  the  tunnel  was  studied  with  care, 

standard  section  (Fig.   I)  determined  which  it  was 
though!  would  contain  a  minimum  thickness  of  arch  and 

in  the  ground  that  it  was  expected  to  encounter. 
This  proposed  standard  section  was  intended  to  be  a 
basis  for  bids  but  was  subject  to  change  at  any  time 
upon  payment  of  unit  prices  tor  extra  concrete  or  extra 
ci  ion  involved.  The  shape  of  the  intrados  as  already 
outlined    was   dependent    chiefly    upon   the   clearanci     n 

Doffed  haunch  shews 
extra  skew-back  to 
be  used 
/  rock  secf.cn 


22'  ,...».-> 

Fio.   I.    Ti  mi  il  Si  rnoN  of  M  \i  \  Ti  \  \  1  1 

quired;  however,  n  Halter  arch  might  be  used  to  advan- 

•  rv  deep  ii el.  where  pressures  might 

rom  1  hi  ides  than  would  be  probable  in  a  tunnel 
near  the  Burface.  The  extrados  was  designed  with  a  iriev 
to  giving  the  arch  a  uniform  strength  according  to  the 
elastic  theory  when  the  loads  were  assumed  to  be  vertical. 


Fig.   3.    East  Pobtal  and  Approai  11 

walls  and  thus  form  a  convenient  walk,  but  probably  cost 
more,  as  when  they  are  placed  bi  hind  the  walls  less  extra 
concrete  is  required,  and  the  overbreak  will  take  care  of 
of  the  excavation.  The  possible  rental  value  of  such 
conduit  in  a  large  city  is  obvious.  Splicing  chambers 
were  designed  6  ft.  high  and  -1  ft.  wide  to  be  placed  al- 
ternately and  160  ft.  apart  in  each  wall. 

Eye-bolts  (-"'rin.)  were  placed  on  cadi  side  of  the  arch 
for  the  support  of  cross  spans  to  carry  the  trolley  wires 
and  were  set  back  beyond  neat  lines  in  order  to  give  a 
span  at  the  proper  elevation.  There  are  several 
methods  of  supporting  trolley  wires  in  a  tunnel  and  tire 
question  was  givi  d  careful  consideration.  The  less  clear- 
ance requirei  iorts  the  less  is  the  height  of  the 
tunnel,  with  a  presumable  decrease  in  cost.  Some  of  the 
methods  requiring  least  clearance,  however,  are  open  to 
1  objections.  The  inon  expensive  trolley  rod.  rigid- 
ly fastened  to  the  roof  of  the  tunnel,  is  apt  to  be 

-Mi  in-   overhead,   while  the 

ordinary  trolley  wire  attached  to  fixed  hangers  over  the 
tracks  will  wear  unduly  at  the  point-  of  suspension.  I'.\ 
sinking  the  eye-bolts  into  the  concrete  a  satisfactory 
■vo-s-span  can  be  used  with  but  little  loss  in  clearance 
The  trolley  wire  could  be  offset  from  the  track  toward  the 
center  of  tunnel  if  necessary. 

The  plans  of  construction  under  the  School  of  Design 
were  worked  out  in  detail  before  bids  wen'  asked,  as 
then  thought  the  work  would  be  begun  at  this  point.     The 

front  wall  of  the  build and  1    parallel   brick 

partition  wall   to  the  south  could   rest   upon  the  tunnel 
sidewalls.  and  the  cross  walls  and  partitions  of  the  build- 
carried  on  girders.     In  order  to  reduce  the  depth 
oi   these  girders  arid  to  gii     more  clearance  undei 

ilumns.  In  order 
to  avoid  settlement,  the  tunnel  walls  for  the  support  of 
the  Bchool  were  designed  heavier  than  would  have  been 
the  case  bad  they  been  intended  for  the  original 
dai'oii  of  the  building.  The  use  of  the  center  columns 
itated  a  wider  tunnel  at  this  point,  and  as  the  tun- 
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nel  curved  toward  the  oast  it  gradually  narrowed  to  the 
standard  section,  which  gave  each  arch  ring  for  the  next 
112  ft.  different  span  and  radii.  Heavier  side  walls  were 
required  as  shown  in  Fig.  6.  This  curved  and  narrowing 
section  was  to  be  another  special  piece  of  work  on  ac- 
count of  its  position  in  soft  ground  only  6  to  8  ft.  under 
the  two  heavy  residences  of  the  Carr  property  (Fig.  1). 

Retaining-walls  for  the  east  and  west  approaches  were 
designed  approximately,  for  the  purpose  of  estimating 
unit  bids. 

It  is  often  a  considerate  problem  to  find  the  best 
means  for  the  economical  disposal  of  a  large  quantity  of 
material  to  be  taken  from  the  center  of  a  large  city.  Per- 
haps the  cheapest  plan  considered  would  have  been  to 
load  into  trolley  cars  at  the  west  approach  or  in  the  tun- 
nel and  haul  through  the  city  streets  to  a  dumping 
ground  three  miles  distant.  It  happened,  however,  that 
the  materia]  could  be  used  to  advantage  in  filling  a  tres- 
tle of  the  New  York,  New  Haven  &  Hartford  R.P..  over 
the  Seekonk  River;  and  although  a  shaft  and  temporary 
trolley  line  in  Benefit  St.  was  required  to  load  the  stand- 
ard-gage cars  for  the  purpose,  this  was  offset  by  other 
considerations  and  became  the  adopted  method.  By  means 
<>f  the  shaft  tin-  lunger  portion  of  the  tunnel  to  the  east 
could  In'  begun  at  once,  without  waiting  to  finish  the 
shorter  bu1  slow  ami  more  difficult  portion  under  the 
School  of  Design  and  the  Carr  property.  With  the  in- 
stallation of  the  line  along  Benefit  St..  a  vacant  lot,  at 
IIm-  point  where  the  -team  cars  beneath  were  loaded,  could 
be  utilized  for  mixing  concrete  and  storing  materials.  In 
Ibis  way,  while  the  disposal  itself,  measured  in  terms  of 
actual  hauling  ami  dumping,  was  not  cheap,  the  whole 
be<  ame  ei  onomical  and  efficient. 

In  preliminary  work  of  this  kind  it  should  be  borne  in 

mind  that  general   plans  may  be  considerably  altered  in 

as    construction    progresses.      Hut   the   experience 

bows  that  this  should  occasi difficulty  where 

unit  prices  are  bid.     Greal  care  was  given  to  the  specifi- 
cations, however.     It   was  essential   that  they  should   lie 
:m  accurate  and  final  explanation  of  the  intentions  of  the 
company    in    regard    to    the    work    of   const nution.      No 
i   of   thought    in   Buch   cases   is   wasted    in   making 
specifications  detailed  ami  comprehensive.     For  instance, 
they   should   describe  the   work   in    general   ami   explain 
fully   what    is    required    for   the    paymenl    of   each   unit 
price;  to  avoid  frequent  causes  of  misunderstanding,  the 
■ion  of  rock  excavation  should  he  precise,  ami  it   is 
well   to  define  common   i    i.i  ation   :i     excavation   of  all 
other  material  :  there  should  be  a  desi  ription  of  the  qua! 
ete  required,  ami  a  synopsis  of  material  to  be 

furnished   l>\    the  contractoi   I   by  the  i  ompanj  ;   pro 

i  ra  work,  or  work  done 
•    request  "I'  the  Engineer  h  hii  h  en t  be  ini  luded 

i 'im  i.i \i i -.  \ i:v  Work     When  the  contracl  was  awarded, 

n   olved  into  several  farts: 

tion  under  the  Rhode  I  land 

Schoo  the  112  fl  I  under 

the  t  I   Hi'  property  ad joi 

ingi  "i    ai  i  i     and 

the  npproache  .     Tie  .  i   1 1    of  the 

en1   wa    to  b<    oxca1  ated  by  the  cul  and  cover 

haft  in 

it  a  |roint  which  di\  ided  the  light  por 


tion  of  the  tunnel  from  the  short  sections  of  special  work 
to  the  west.  An  extra  siding  was  installed  near  the  por- 
tal of  the  steam-road  tunnel  which  passes  under  Benefit 
St.  two  blocks  to  the  north,  and  above  this  siding  the 
contractor  built  a  timber  trestle  to  support  storage  bins 
beneath  a  narrow-gage  track  which  runs  thence  along 
Benefit  St.  to  the  shaft.  By  means  of  this  track,  exca- 
vated material  which  is  hoisted  from  the  shaft  is  hauled 
by  a  trolley  locomotive  to  the  bins  where  it  is  emptied 
into  standard-gage  cars  beneath,  these  being  hauled  at 
night  to  the  Seekonk  River  and  dumped.  The  greater 
part  of  the  material  from  that  portion  of  the  tunnel  be- 
low Benefit  St.  to  the  west  was  hauled  up  the  hill  by  team 
and  then  to  the  bins. 

The  shaft  was  commenced  Nov.  12,  1912,  and  was  sunk 
a  short  distance  below  tunnel  subgrade,  a  slab  of  concrete 


Fig.  5.    Benefit  St.   Shaft  and  Part  of  Care 
Property 

12  in.  thick  being  placed  in  the  bottom.  The  entire  shaft 
was  in  soft  ground  and  the  depth  from  the  street  to  the 
top  of  the  tunnel  aboul  I  ■">  ft.  Spoil  was  lifted  by  a  75-hp. 
electric  hoist  installed  in  the  street.  When  the  upper 
portion  of  the  tunnel  was  being  excavated,  the  3-yd.  nar- 
row-gage cars  which  operated  in  Benefil  St.  were  lowered 
below  heading  level  to  receive  the  material  from  the  small 
steel  ears  used  in  the  tunnel.  When  the  lower  portion  of 
the  tunnel  was  being  excavated,  3-  and  I  yd.  cars  were 
lowered  to  the  bottom  of  the  shaft  and  hauled  by  a  loco- 
mot  ive  to  the  shovel  used. 

'I'Im  concrete  mixer,  the  cement  shed,  ami  the  various 
concrete  materials  were  located  in  the  vacant  lol  near  the 
bins,  ami  concrete  from  the  mixer  was  hauled  through 
Benefil  St.  by  the  electric  locomotive  I  big.  •">)  to  the 
shaft.  The  compressor  planl  ami  blacksmith  shop  were 
installed  in  the  basement  of  a  building  purchased  in  con 

neelion  with  the  Bcquisiti P  property  for  the  west  ap- 

proai  I]  of  the  1 1 el  I  een  at  the  right  in  Fig,  2).     One 

half  of  the  building  originnllj  stood  on  the  ground  re 
quired  For  the  mi  approach  ami  the  remaining  half. 
In  idee  affording  space  for  compressor  ami  blacksmith 
i  i  room  aho\  e  f,,i  ,  onsl  rucl  ion  offii  e  "ft  he 
,  ■  ini|i.oi\  and  t he  i  mil  rai  tor.  A  \ acanl  lot  near  l  he  ea  I 
portal  ■  1 1  •  'I  a  pace  for  i he  i  oncrete  plani  and  Btoi ap 
,ii  material  to  be  u  ed  in  the  construction  of  the  cast  ap 
proai  h  and  the  cut  ind-cover  porl ion  of  the  tunnel. 
\     oon  a    the    hafl  wbb  finished,  the  top  heading  of 
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the  long  tangent  of  the  tunnel  was  begun.  When  this 
work  had  progressed  some  distance,  a  drift  was  run  from 
the  shaft  westerly  to  the  location  of  the  west  portal  and 
a  pipe  from  the  end  of  this  drift  connected  with  the  city 
sewer  in  North  Main  St.,  to  provide  drainage  and  guard 
against  the  danger  of  filling  the  shaft  and  workings  with 
water  in  case  any  considerable  amount  of  ground  or 
spring  water  was  encountered.  Water  in  abundance,  by 
filling  the  workings,  would  have  washed  the  earth  from 
behind  the  timbers  and  thereby  endangered  the  work. 
This  drift  was  in  firm  glacial  till  for  the  entire  distance 
and  no  rock  was  located  under  the  Carr  property  or  the 
School  of  Design.  The  portion  of  the  tunnel  to  the  east 
was  in  this  same  material  for  about  200  ft.  before  rock 
of  any  stability  was  found.  The  greater  part  of  the  tun- 
nel was  in  graphitic  carboniferous  schists  considerably 
fractured  by  compression.  In  driving  the  drainage  drift 
a  location   was   chosen   along  the   southerly   tunnel   wall 


composing  the  portal  of  the  tunnel.  It  was  found  when 
driving  the  drainage  drift  that  the  west  wall  of  the  build- 
ing extended  to  within  a  few  feet  of  the  level  of  the  west 
approach  below,  and  was  doubtless  so  constructed  to  pre- 
vent sliding  of  the  structure. 

The  general  plan  of  procedure  was  to  underpin  the 
front  wall  of  the  building  with  the  north  wall  of  the  tun- 
nel ami  the  longitudinal  partition  wall  29  ft.  distant  with 
the  south  wall  of  the  tunnel  and  to  connect  this  south 
wall  with  the  wall  already  placed  in  the  drainage  drift 
under  the  Carr  property.  It  was  proposed,  as  soon  as 
sufficient  portions  of  the  tunnel  wails  were  completed,  to 
excavate  shafts  in  which  to  place  the  steel-center  support- 
ing columns:  then  to  set  in  place  one  at  a  time  the  steel 
girders  which  were  to  carry  the  transverse  lines  of  cast- 
iron  columns,  brick  partitions  and  outer  walls.  The  work 
was  accomplished  as  follows: 

Needle  beams  spanning  the  location  of  the  north  tun- 


<;.    Plan  and  Ele- 
v  itions  of  sttports 
Fin;  School  of  Design 


Longitudinal      Section 

;,-  Ear  as  the  lace  oi'  the  School  of  Design  and  thence  to 


the  portal   under  the  portion  of  that   building  carrying 

the  least   load.     One  tm I   -i.lcwall    from  subgrade  to 

Bpring   line   was   then   concreted    in   the  drift    under  the 
property. 

Si  PPORTS  FOB  THE  SCHOOL  of   DESIGN      Alter  the  con- 
struction of  the  main  tunnel   was  well  under  way.  m  the 
ining  of    February,    I'.'!:;,   the   underpinning  of  the 
n.     'I'Im-  building   i-  a  three-story  brick 
structure   (Pig.  -.' i.  the  foundation   walls  of  which   sup- 
port   a    load   of   about     16,000    lb.    per    running    fool.      'Flic 

north  and  west  walls  are  pierced  b]  large  arched  windows 
which  concentrate  the  building  loads  on  sis  piers  along 
Waterman  St.  and  three  piers  across  the  entrance  of  the 

I.  Two  line-  of  iron  building  columns  and  two 
brick  partition  walls  cross  the  tunnel  opening.  A  longi- 
tudinal   partition     wall    runs    two-thirds    the    distance 

mi  the  building  due  tlj  over  the  south  wall  of  the 
tunnel.  The  easterly  outer  cross-wall  ha-  no  openings. 
The  building  rests  on  a  sidehill,  and  a  10-ft.  drive  west 
of  the  l > i j i  1  <  1 1 r i ij"  was  supported  l>\  a  masonry  wall  which 
has  now  been  repli I  by  a  reinforced  arch  and  parapel 


nel  sidewall  and  resting  on  blocking  were  placed  to 
the  first  two  piers  of  the  front  building  wall.     A  trench 
about   15  ft.  in  length  under  the  corner  of  the  bt 
was  then  excavated  and  braced  with  3-in;  sheatl      ..  after 
which  the  concrete  wall  was  brought  up  by  degrees  and 
the  crossbraces   removed   as  concrete  was   placed.     Tin's 
wall  was  broughl  to  within  6  to  12  in.  of  the  bottom  o 
the  building  wall  and  when   the  concrete  bad  set.  brick 
pins  were  buill  to  within  one  course  of  the  foundation. 

The  next   day  the  final  COU1  illl    in  and  pinned  with 

iron  wedges  driven  into  the  mortar.     Plates  with  parallel 

wedgee   are   sometimes    used    foi    underpinning   but    the 

i  employed  was  satisfactory  and  no  settlement  was 

recorded   in  connection  with  it.     Each    15-ft.  section  of 

wall  was  underpinned  before  the  adjoining  section  was 
excavated  and.  by  working  on  alternate  shies,  the  length 

of  building  wall   needled  al   one  lime  was  minim'   ed.       \- 

soon  a-  the  two  pier-  .in  opposite  Bides  of  the  tunnel  al 
the  wesl  wall  of  the  building  were  underpinned  the  needle 

beams  were  removed  and  used  to  support  the  central 
building  pier.  \  pit  was  then  excavated  to  a  depth  of 
82  It.  and  Concrete  lor  a  enter  column  base  placed.  After 
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a  sel  of  about  six  days,  the  steel  column  was  erected. 
Up  to  this  point  the  portions  of  this  west  wall  between 
the  needle  beams  at  the  center  and  the  ends  supported 
by  the  tunnel  walls,  rested  on  their  original  foundations. 
The  whole  north  half  was  then  needled,  from  column  to 
tunnel  wall,  with  small  beams  and  the  original  founda- 
tions were  cut  away  to  allow  placing  the  triple  girder 
(Fig.  6).  This  girder  and  all  the  similar  ones  shown 
consisted  of  three  24-iu.  I-beams  bolted  together  and  riv- 
eted to  a  common  plate  at  the  wall  end.  The  north 
half  of  the  wall  length  was  then  pinned  off  by  bricking 
up  on  top  of  this  girder.  The  south  half  was  needled 
and  a  girder  put  in  similarly;  then  the  heavy  needles 
were  removed  from  the  central  pier.  The  brick  partition 
walls,  the  lines  of  cast-iron  columns,  and  the  easterly 
outer  wall  of  the  building  crossing  the  tunnel  were  sup- 
ported in  a  similar  manner.  The  basement  floor  was  re- 
placed by  a  reinforced-eoncrete  slab. 


half  of  Fig.  9,  the  width  along  the  tunnel  being  about 
6  ft.  In  connection  with  this  work,  Drift  -I  was  driven 
a  distance  of  8  ft.  or  2  ft.  beyond  the  enlargement  to 
enable  continuation  after  the  concrete  arch  was  in  place. 
Drift  -f  was  not  a  drift  in  the  ordinary  sense  as  it  was 
only  for  setting  up  the  segment  posts  and  facilitating  en- 
largement. 

The  enlargement  was  carried  from  the  center  toward 
the  haunches  by  laying  steel  lagging  piece  by  piece,  sup- 
porting these  at  one  end  by  the  segment  in  place  and  at 
the  other  end  by  temporary  3-in.  planks.  The  center  of 
each  piece  of  lagging  was  also  supported  by  3-in.  planks 
where  the  ground  appeared  heavy.  The  steel  lagging 
was  %x6  in.xti  ft.,  weighing  about  600  lb.  per  ft.  of 
tunnel  length. 

As  soon  as  the  enlargement  was  completed,  8xl2-in. 
segmental  timbers  were  put  in  3  ft.  apart  and  the  ground 
excavated  to  within  a  couple  feet  of  the  spring  line;  then 


Fig.  7.  Beginning  New  Foundations,  Drainage  Dkift     Fig.  8.    Steelwork   dnder  West  Wall  and  Founda- 
it  the  Bight  tions  ok   Drivewav   Arch 

In  3.   !    ind  8.    Tunnel  Work  dnder  School  of  Design 


Alter  the  foundations  and  steelwork  under  the  school 
wen'  completed,  a  double  reinforced  arch,  carried  on  the 
two  sidewalls,  and  a  central  pier  of  brick  was  built  to 
carry  the  10-l't.  driveway  "I'  the  -cln.nl:  a  brick  parapet 
wall,  imilt  at  the  edge  of  the  driveway,  served  as  a  rail- 
ing in  the  dine  ;>-  well  ;i-  I'm   the  architectural  features 

of  the   portal. 

Work  dnder   cm   Cars  Property     .V-  -non  as  that 

poilcn    of    the    north    Wall    of    the    Inniiel    winch    supports 

the  School  of  Design  wa  in  place,  ■  <  drift  i  No,  ".'.  Fig.  9) 
was  run  westerly  from  the  shaft  along  the  location  of  the 
north  tunnel  side  wall  to  conn,,!  therewith.  The  Bide 
wall  was  concreted  in  tin  drifl  From  Bubgrade  to  Bpring 
line  limilarly  to  that  previouslj  placed  in  the  drainage 
drift  on  the  opposite  side  ,,f  the  tunnel  The  space  behind 
i hi  i    wall    ■•••!    filled  with  boulder  con. 

The  remaining  cor.  under  the  greater  portion  of  the 
School  of  De  ign  being  removed  bj  teams,  a  lop  (enter 
heading  di  I        9)  ited   from  the 

School  u  n<  I' t  Me'  Cart  property  to  the 

ed   in   i lie  roof  of  this  drifl 
,ni.l   v. :i-    <  i   ;it   tie-  grade  ol    the   proposed  e  ti ado    of 

• .  h      Wood  I   ;it    i be  ■  ide 

'.'.  hi  'i   the  ■  enter  di  ifl    had   progre    ed   suf 

i 


the  steel  centers  were  set  up.  covered  with  beveled  strips 
and  a  5-ft.  section  of  arch  concreted.  When  this  ring 
had  set  sufficiently  the  next  <; -ft.  section  was  enlarged 
and  the  arch  ring  placed  similarly.  This  method  of  op- 
eration was  carried  on  simultaneously  from  each  end  of 
the  portion  of  the  tunnel  under  the  residences  in  ques- 
tion, and  by  having  open  only  a  small  amount  of  ground 
at  one  lime  the  dangers  from  settlement  were  reduced  to 
a  minimum,  As  soon  as  the  arch  was  completed  the  rest 
of  the  core  was  removed  between  the  wesl  portal  and  the 
Bhafl  and  Hi.'  excavation  carried  lo  subgrade.  Only  a 
U'w  segmental  timbers  were  removed.  No  difficulty  was 
experienced  in  packing  concrete  around  the  segments. 
There  was  some  settlement  of  the  residences  overhead  as 
for  a  part  of  the  distance  nothing  hul  sand  was  encoun 
tered  overhead. 

Thi'    lowest    point    ill    the    tunnel    is    under    these    build- 
ing      about     L20    ft.    from    the    West    portal,    where   a    hrick 

catch  basin   l '  -  It.  in  diameter  ami  1  ft.  deep  was  con- 
ducted  and   connei  I'd 

Main   St.  |  ewer.      Small 

[round  under  I  lie  S.  hool  while  a  6  in.  pipe  bring    the 
tunnel. 


i\     an    8  in.    pipe    lo    the     North 
ipes  running  to  this  basin  drain 


drainage  fr the  mai 


M  vin  Tdnnel    The  method  of  dri 


ll>.'  lom 


I   of  the  tumid 


in.  \\  hat    unusual    in   certain    Tea- 
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Construction  under  Carr  Property 

Fig.  9.  Tunnel  Timbering  cnder  Carb  Property. 


Section  through  Enlargement 

at  Carr  Property 


hires.     First,  a  center  drift  was  driven  below  the  crown, 
own   in    Fig.    10;    this    was    next   enlarged   to    the 
full  width  of  the  tunnel,  the  ground  overhead  being  sup- 
•  '<  by  lagging,  crown  bars  and  posts.     Next,  centers 
set  up  and  the  arch  rings  concreted,  the  haunches 
j  upon  the  ground.     After  this  portion  of  the  tun- 
bove  heading  level  was  concreted  it.-  entire  length, 
the  lower  part,  or  bench,  was  excavated  to  subgrade  be- 
tween the  neat  lines  by  steamshovel,  and  as  this  work  pro- 
d  it  was  followed  by  excavation  and  concreting  of 
sidewalls. 

This  method  has  proved  successful  in  a  number  of  in- 
stances. In  soft  ground,  however,  it  is  not  suitable  as  set- 
tlement of  the  arch  would  undoubtedly  occur  between  the 
time  of  excavating  the  bench  and  placing  of  sidewalls. 
In  this  case,  for  the  short  distance  east  of  the  shaft  in 
winch  soft  ground  was  encountered,  the  sidewalls  were 
put  in  trenches  excavated  in  short  sections  before  the  core 


PlQ,    L0.     Tim  BEB]  no    in    M  \i  n    Tin  nil 


was  removed.  In  the  hardest  kind  of  rock,  blasting  of 
the  bench  is  likely  to  crack  and  disfigure  the  arch,  the 
method  being  most  advantageous  in  ground  which,  like 
the  case  in  hand,  consists  of  a  rock  soft  enough  to  be 
easily  broken  and  at  the  same  Time  of  sufficient  strength 
and  firmness  to  stand  without  danger  on  the  vertical 
plane  of  the  neat  lines.  The  purpose  of  the  skewhack  is 
for  support  of  the  arch  while  the  bench  and  sidewalls  are 
being  removed  and  the  wall  concrete  placed. 

Heading  and  Enlargement — The  upper  drift  was 
started  Nov.  '-'(>.  1912,  work  being  pushed  day  and  night. 
It  was  10  to  11  ft.  high  and  of  a  width  requiring  8-  to 
10-ft.  caps.  With  the  exception  of  75  ft.  it  was  driven 
from  one  end  only  and  was  holed  July  16,  1913;  the 
length  being  1  (!».">  Ft.,  an  average  rate  of  progress  of 
(U/i>  ft-  per  day  was  made.  This  figure  is  not  a  fair  idea 
of  progress,  however,  as  work  on  the  heading  was  stopped 
while  the  drainage  drift  was  being  driven,  and.  more 
over,  as  it  was  a  short  tunnel,  the  usual  delays  in  the  firs! 
few  weeks  count  heavily  against  the  average.  During  the 
last  four  months  an  average  progress  of  235  ft.  per  month 
was  made. 

The  method  of  timbering  the  heading  drift  (Fig.  H») 
consisted  in  placing  sets  of  caps  and  posts  about  5  ft. 
apart,  the  ground  being  supported  overhead  with  2-in. 
lagging.  As  Boon  as  sufficient  space  was  made  the  caps 
were  supported  by  oak  crown  bars  20  to  25  ft.  long,  rest- 
ing on  batter  posta  5  or  6  ft.  apart  ;  the  original  tem- 
porary post-  being  removed  and  used  again  for  posting 
caps.   The  crown  bars  were  kept  in  position  b\  stretchers. 

Iii  round  where  20  ft.  could  be  tunneled  without  timber 
ing.  the  crown  bar-  were  pu!    in  directly. 

Excavated  material  was  trammed  to  the  shafl  in  one- 
ton  steel   cars  which   ran   down   the    !.>',     grade  Oil   a   nar 

pom  gage  track,  the  emptj  cars  being  pulled  back  to  the 

heading    by     mules.       Stalls     for    the    killer    were    erected 

under  the  portion  of  the  arch  already  concreted. 

The    alignment    Of    the     Brsi     300    ft.    o{    heading     wa- 
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found  by  dropping  two  plumb  bobs  down  the  shaft  on 
the  center  line.  When  the  heading  had  progressed 
300  ft.,  a  6-in.  well  hole  was  sunk  from  the  sur- 
face on  the  7-ft.  offset  line  established  over  the  hill  and 
the  line  of  the  rest  of  the  tunnel  was  found  by  plumbing 
down  this  hole  and  down  the  shaft.  The  final  error  at 
the  other  end  was  negligible. 


vated  per  day.  Although  a  low-grade  explosive  will  i 
usually  break  soft  or  fractured  rock  to  better  advantage, 
60%  dynamite  was  used  here  in  order  to  reduce  the  vol- 
ume of  smoke,  ^"o  means  of  ventilation  was  employed 
other  than  that  afforded  by  the  use  of  compressed  air,  and 
the  atmosphere  became  decidedly  close  during  the  last 
month  before  the  heading  was  holed. 


Fie 


Uppee   Beading  and  Enlargement:  Main    Tunnel 


A-  soon  as  the  heading  had  been  driven  about  150  ft., 
the  enlargement  was  started  and  an  effort  made  to  keep 
it  a  uniform  distance  from  the  heading.  Taking  a  sec- 
tion equal  in  length  to  the  crown  bars,  the  ground  was 
excavated  toward  each  haunch  from  the  center  drift,  lag- 
ging being  driven  over  the  bars  and  pointing  across  the 
tunnel.  As  soon  as  sufficient  space  was  made  the  No.  2 
bars  were  placed  and  posted,  the  process  being  continued 
until  lie-  enlargement  of  the  entire  section  was  complete. 
The  skewback  was  often  not  cut,  however,  until  just  be- 
fore the  t •  .it n -  were  set  up.    The  operation  was  essentially 

.me  a-  though   a  drift   2 ■  35   ft.  wide  was  being 

driven  across  the  tunnel  to  each  side  from  the  center. 

A.8  the  bars  were  set   above  the   required   extrados,  a 

-pace  was  left  under  the  lagging  between  them  winch  had 

to  he  filled  either  with  concrete  or  dry  packing;  this  .-pace 

presents  overbreak.     Vei  if  the  bars  were  set  lower 

it  would  he  necessary  to  chop  them  out  in  short  lengths 

h  inc.'  was  being  c reted,  a  process  which  serious- 

with  the  operations  of  the  concrete  crew.    In 
!  he  ;MI\  isable  to  make  an  allowance  to 
de  for  h;n-  not  placed  at  precisely  the  correel  eleva- 
tion and  to  allow   for  possible  settlement.    'To  insure  an 
adequate  height   of   lagging  al   all   times   this  allowance 

cl  hi-  equal  to  at  1  ilf  the  d iter  of  the 

It   -.'..I-  thought  best,  to    el   i hem  clear 

of  the  required  extrados   in   the  first    place   hi  order  to 
diminish  the  amount  of  i ting  and  to  facili- 

The  drilling  of  the  heading   wa    don,,  h,   an  average 

■  et. mi.    four   drill    runnert    and    lour   ih  ill 

helpei  hift,    The  cli  ilium  ami  i imberii f  the 

■  ment  ami  i'm    pi. j  -I   the  i  row  n  ban    Wfl    d 

by  an  i  eman     ix  drill  i  Linnet    and 

tiiiihenncii.  and   three  or   lour   helper    on   each   shift.  'The 

or   the   heading    and   enlargement    con 

of  a    Inrem  b  shift 

with  equipment  of  three  muli    and  10  to  12 

100  yd.  of  i  cm  a 


The  tunnel  arch  above  heading  level  was  concreted  in 
5-  and  10-ft.  rings,  depending  on  the  nature  of  the 
ground.  In  heavy  ground  the  posts  supporting  the  crown 
bars  cannot  be  removed  with  safety  to  leave  a  10-ft 
span  and  in  such  eases  only  5-ft.  rings  were  put  in.  Steel 
centers  in  two  sections  bolted  together  in  the  center,  rest- 
ing on  blocks  at  the  haunches  and  supported  by  posts, 
were  used.  Form  lagging  consisting  of  beveled  strips 
•  A  I  in.  ami  5  ft.  long,  dressed  on  three  sides,  was  laid 
on  the  centers  as  the  concrete  progressed  toward  the 
center  of  the  arch,  forms  were  left  in  place  until  the 
concrete  had  set  (>  days.  The  space  between  the  required 
extrados  and    the    roof   lagging    was    Idled    with    concrete 


I'm.   I'.'.    Removing   I'.imm   with   Shovel;   Bast  Shu: 

Tr\  mi.,    I  'iai\  mm  NOE 

From  the  haunches  to  the  No.  2  liars,  then  as  specified  the 

pai  e  OVei    the  I  I  inter  of   the  an  h    was    packed    with    rod,. 

Concreting  wa    done  h\  the  daj     hifl  nnd  the  packing  at 
C n  i c  w  a    mixed  on  the  i  urface,  poured  into  a  chute 
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at  the  shaft,  and  hauled  up  the  tunnel  grade  by  mules. 
It  was  then  dumped  on  sheet-steel  plates  and  shoveled 
into  the  arch,  care  being  taken  to  equalize  the  load  on 
each  side.  The  concrete  was  kept  about  150  ft.  behind 
the  enlargement  excavation.  Blocks  were  set  in  the  ends 
of  each  ring  and  under  the  haunches  to  form  a  key.  The 
average  concrete  force  consisted  of  a  foreman  and  seven 
men  mixing  on  the  surface,  a  mule  boy,  and  a  foreman 
with  eight  men  and  a  spader  to  shovel  into  the  forms. 
Four  men  set  the  ribs  and  built  the  housing. 

Bench  axd  Sidewall — The  work  underneath  the 
Carr  property  was  finished,  so  that  the  core  could  be  re- 
moved, at  about  the  same  time  the  main  tunnel  arch  was 
completed.  This  enabled  a  No.  20  Marion  steamshovel 
to  be  brought  in  through  the  west  portal  and  set  up  with- 
out delay  east  of  the  shaft.  This  was  done  early  in 
niter.  1913.  It  was  operated  by  compressed  air  from 
the  west-portal  plant.    No  reheater  was  used. 

The  3-yd.  cars  operated  on  Benefit  St.  were  lowered 
down  the  shaft  to  subgrade,  and  thence  hauled  by  electric 
locomotive  to  tin   bench. 

The  bench  stood  a  trifle  more  than  12  ft.  in  height 
and  was  broken  by  a  line  of  four  holes  extending  across 
the  tunnel  and  fired  simultaneously.  The  holes  were  drilled 
to  a  depth  of  2  ft.  below  subgrade,  and  chambered  at  the 
"i  before  the  final  charge  was  inserted.  In  order  that 
the  long  drills  might  be  used,  it  was  necessary  to  obtain 
clearance  for  them  under  the  arch  by  excavating  a  trench 
•J  to  5  ft.  deep  along  the  line  of  holes.  About  10  ft.  of 
bench  was  removed  at  a  blast,  requiring  50  to  70  lb.  of 
dynamite.  The  lower  grade  of  explosive  could  lie 
Deed  then  when  there  was  plenty  of  ventilation  through 
the  tunnel. 

Tt  was  important  that  tin'  least  necessary  amount  of 
powder  be  used,  in  order  to  minimize  damages  to  property 
on  the  surface  from  concussion;  it  was  also  essential  that 
the  rock  be  broken  to  the  neat  lines  of  the  tunnel  only 
to  prevent  undue  shattering  of  rock  underlying  the 
haunches  and  skewback.  Where  the  ground  was  broken 
out  uniler  the  haunches  the  arch  was  posted  until  the 
concrete  sidewall  reached  that  point.  Drilling  was  done  by 
a  crew  of  ten  men  including  four  drill  runners  and  four 
drill  helpers.  In  addition  to  the  shovel  engineer  and 
eranesman,  a  force  of  six  men  took  care  <>f  the  pit  and 
track  and  did  what  mucking  was  necessary.  Work  was 
being  don,-  in  the  daj   shift  only. 

A-  • i  as  the  shovel  advanced  a  sufficient  distance  to 

give  it  a  reasonabli  amount  of  space  in  which  to  back 
away  from  the  blasts,  tin  excavation  and  concreting  of 
the  sidewalks  was  eomnn  'oed.  This  work  was  kept  at  a 
distance  of  about  I'm  ft.  ichind  the  shovel.  The  side 
wall  form-  were  held  in  plact  l>\  a  series  of  steel  uprights 
on  each  side,  which  rolled  along  a  rail  laid  close  to  the 
wall.  These  uprights  were  held  firmly  at  the  bottom  by 
bracing  the  rail  and  their  \^\>-  b\    steel  struts  extet 

the  tunnel   between   them.     The   whole   framework 

thus  formed  could  he  moved  along  the  Minn. 'I  at  will.    The 

a.  ross  the  tunnel  served  also  a.-  supports  for  the 

trolley  wire  required  for  toe  operation  of  'he  locomotive 

to  ami   from  the  shovel. 

ins    were  excavated    in    1  6-ft.   lengths,   care 

being  taken  not  to  have  sections  adjoining  or  se<  tions  on 
■  •pen  at  the  ,-anie  time.   The  concrete  was  mixed  on 
(lie   surface,   hauled    up    the    tunnel    by    the    empty    muck 
tnina   and   dumped    on   a   sheet-steel    plate,    from    which    it 


was  shoveled  into  the  wall.  The  wall  was  brought  up  to 
the  duct  line  and  after  a  set  of  12  hr.  the  conduits  were 
waterproofed  and  laid  in  place,  whereupon  the  concrete 
was  finished  to  within  6  in.  of  the  bottom  of  the  arch.  Af- 
ter 24  hours  the  last  G  in.  of  concrete  was  rammed  in 
place  and  wedged  to  form  a  tight  key.  The  sidewall  excava- 
tion crew  consisted  of  a  foreman,  four  drill  runners  and 
ten  men ;  the  concrete  crew  underground  consisted  of  a 
foreman,  two  carpenters  and  12  men.  The  total  excava- 
tion of  bench  and  sidewall  was  about  14u  yd.  in  place  per 
day,  the  average  progress  being  between  60  and  TO  ft.  per 
week. 

Approaches — Work  on  the  approaches  and  the  75  ft. 
of  cut-and-cover  tunnel  at  the  east  approach  was  com- 
menced early  in  the  spring  of  191:).  The  work  on  the 
approaches  consisted  in  the  construction  of  the  usual  con- 
crete retaining-walls.  excavation  for  which  was  made  in 
trenches  on  account  of  buildings  and  other  property  ad- 
joining. The  retaining  wall  at  the  west  approach  was 
faced  with  brick  to  match  the  portal.  The  east  portal  is 
a  simple  parapet  and  coping  with  panels  over  the  arch, 
ami  a  steel  fence  running  across  the  top  and  down  along 
the  retaining-walls  terminating  at  the  ends  of  the  ap- 
proach in  a  combination  lam])  and  trolley  pole  on  either 
side.  In  event  of  continuing  the  tunnel  to  the  Seekonk 
River  (City  subway  plan),  the  retaining  walls  at  the  east 
portal  must  be  rebuilt. 

The  75-ft.  of  tunnel  arch  adjoining  the  east  portal 
which  was  excavated  by  the  cut-and-cover  method  under- 
lies Fones  Alley,  and  therefore  being  subject  to  live- 
loads,  was  reinforced.  There  is  no  particular  difficulty 
connected  with  reinforcing  the  arch  of  a  subway  or  tun- 
nel constructed  by  the  cut-and-cover  method,  but  where 
this  is  attempted  in.  lerground  the  cost  is  considerably  in- 
creased on  account  of  the  difficulty  of  shoveling  concrete 
between  the  rods  in  more  or  less  cramped  quarters.  The 
greater  part  of  the  excavation  from  the  east  approach  and 
cut-and-cover  portion  of  the  tunnel  was  trammed  down 
through  the  tunnel  to  the  shaft.  Until  the  heading  was 
holed  through,  this  material  was  teamed  away  for  land 
filling  a  mile  away  near  the  Seekonk. 

The  last  bench  shot  was  Bred  on  Feb.  27,  and  at  that 
time,  there  still  remained  300  ft.  of  sidewall  to  he  ex- 
cavated and  concreted.  The  contract  work,  which  in- 
cluded the  construction  of  the  tunnel  complete  to  sub- 
grade,  ready  for  ties,  rails  and  ballast,  was  practically  fin- 
ished April  1.  Placing  of  ballast,  track  and  overhead 
construction  was  begun  hv  the  Rhode  Island  Co.,  April 
6.     The  rock   ballast    will  have  to  be  teamed    from    Fri 

to  a  temporary  wooden  platform  at  the  west  ap- 
proach from  which  it  will  be  dumped  into  narrow-gage 
ears  and  hauled  int..  the  tunnel  by  a  small  electric  loco- 
motive. Ii  is  expected  thai  aboni  two  months  will  be 
required  for  all  this  work  and  for  connections  to  outside 
tracks,  paving  in  city  streets  and  in  the  approaches. 
Cars  should  run  through  by  the  firs!  of    ' 

The  contractor  was  Joseph  McCabe,  who  was  experi- 
enced in  railway  and  tunnel  construction  in  both  East 
and  West.  A.  D.  McDonald  was  the  Contractor's  Sup- 
erintendent on  this  work.  The  maximum  engineering 
force,  in  addition  to  the  M>\  ision  I 
the  Resident   Engineer,  W.  If.  Mulgrew,  an  instrument 

man.   a    rodmati.    a    rhaiiiinan    and    three    inspectors.     The 

estimated  total  cost,  including  property,  will  be  about 
$700,000. 
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UiradloippaiaKaiffiig  a  SeMllasag  Ba°adlg© 
Pa©iP 
By  Pusey  Jones* 

In  constructing  the  extension  of  the  Georgia  Coast  and 
Piedmont  R.R.,  from  Darien,  Ga.,  to  Brunswick,  Ga., 
it  was  necessary  to  cross  the  Altamaha  River  and  its 
branches.  The  Federal  government  required  a  draw- 
bridge over  the  Darien  River  or  north  branch  of  the  Al- 
tamaha, giving  two  100-ft.  open- 
ings. The  foundations  of  this 
bridge  ((insist  of  two  end  piers 
;inil  (me  center  or  pivot  pier.  The 
pivot  pier  was  completed  the  bit- 
ter part  of  duly.    1913. 

This  pier  is  36  ft.  high.  25  ft. 
in  diameter  at  the  top  and  slopes 
down  <'ii  :i  bailor  of  !/2  in.  to  the 
foot.  The  foundation  consists  of 
L22  wooden  piles  driven  in  sand. 
The  original  borings  showed  a 
good  river  sand  for  12  ft.;  finer 
sand  mixed  with  pebbles  for  '■'>  ft.; 
.•I  fine  white  sand  with  traces  of 
mud  for  <i  ft.;  a  very  fine  yellow 
sand  for  6  fl. :  coarse  yellow  sand 
for  1  l.s  it.  The  piles  were 
driven  very  bard,  the  penetration 
being  an  average  of  13.2  ft.  These 
piles  were  cut  of!  2  ft.  above  the  river  bed  with  a 
beam  saw,  and  surrounded  with  a  ,:',;-in.  steel  form  which 
was  sunk  into  the  bed  of  tbe  river  about  <;  ft.  It  was  im- 
possible to  sink  it  any  further  on  accounl  of  old  timber 
in   the  river  bed. 

This  steel  form,  winch  reached  above  water  level,  was 
lilled  wit  1 1  com  rete  b\   means  of  a  bottom-dump  bucket, 

lowered  through  the  water,  which  was  l!>  ft.  deep  at  high 
water.  The  bucket  Was  not  dumped  until  it  rested  on  the 
bottom.       A    wooden    form    Wafi    used    for    the   C rete   above 

water.    All  of  the  concrete  was  the  .-dine  mixture,  1:3:5. 
The  erection  of  tbe  steelwork  of  ibc  bridge  started  in 
\n'ii  i,  but  bad  noi  proceeded  far  before  H  was  disco* 

'•I'd  thai  lb'1  top  of  the  pier,  which  bad  been  level,  vas 
about    l:;,    in.    lower  on   the  south   side   than   on    the    north 

side.    Work  was  at  once  suspended  on  ibc  bridge.     A  fine 

uiic   v.  etched   between   the  end-  of   the   falsework   for 

the  bridge  which  wat  buill  on  ibc  fenders,  and  daily  ob 

taken    with   an    in  t  rument.     The   dif 

•    in  level  was  baiily  perceptible  from  day  to  da  . 

but    the    pier    moved    horizontal] y    on    top    at     ibc    rale    of 

from  ,',;  m.  io  Yg  in.  a  day.  which  indicated  thai  the 
settlement  was  on  one    i.i. 

A  diver  wa    employed  to  "-.1111111.'  ih. 
foundation  on  the  theory  thai  tie   pile 
mto  the  cole  i.  i.       lb    found 
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•   ■    working  up 

that     bad     In     l,i 


chipped  to  get  a  sample,  and  which  showed  no  signs  of 
honeycomb.  A  new  boring  was  taken  on  the  weak  side, 
which  gave  the  following  results:  a  good  river  sand  for 
io  ft. ;  hardpan  for  1  ft.;  fine  white  sand  for  6  ft. ;  a  soft 
mud,  which  was  penetrated  for  6  ft.  without  getting  out 
of  it  (see  borings  on  Fig.  1).  These  varied  considerably 
from  the  original  borings,  and  seemed  to  indicate  that  the 
river  bed  varied  under  the  pier,  and  that  the  fine  whit? 
sand  in  which  the  liases  of  the  piles  rest,  is  a  water-hear- 
ing sand  and  consequently  unstable.  The  settlement 
continued  and  it  was  decided  that  it  would  be  necessary 
to  reinforce  the  foundation  to  stop  it. 

Thirty-five  65-ft.  wooden  piles  were  jetted  and  driven 
around  and  close  to  the  pier  at  intervals  of  about  2  ft. 
6  in.,  to  an  average  depth  of  3s  ft.  It  was  necessary  to 
jet  these  piles,  as  it  was  impossible  to  drive  them  through 
the  tine  white  -and  without  breaking  them.  A  coffer-dam 
of  1  1  -in.  arched-web  Lackawanna  sheet-steel  piles.  In  ft. 
long,  was  built  as  shown  in  Fig.  2.  This  driving  around 
the  pier,  especially  that  of  the  reinforcing  piles  caused 
the  pier  to  settle  badly  as  shown  in  Fig.  :'..  ami  bore  out 
the  original  conclusion  that  the  foundation  pile-  were  11; 
an   unstable  material. 

The  coffer-dam  was  pumped  out  and  the  reinforcing 
piles  cut  off  3  ft.  above  the  river  bed.  The  steel  form 
was    removed    from    around    the   pier,    and    the   concrete' 

Pi  24M  lop  of  Pier  Originally 

Final  Position 
■■-of  Pier 


27 

351b.  Rails 
5&lb  Rails, 
"  15'C.toC 

RFil'rTjtf 

Old  Piles 

3l' 
Ufl-  Piles  driven  in  this 

P«7eP,/e.50'lg.      P°5ifion 

Piles  pulled  over     -; 
m  n»s  by  cables  to  this  position 

Fig.  2.  Section  through   Pier,  Darien  River  Bridge 
Showing  Settlement  ind  Condition  after  Repaid 

around    the    pier    wa-    1  ill    awa\     for   aboul    .'i    fl.    and    Io   .1 
I i--i ■■  1 1 1    of    al I    ::    fl.    above    the    lop    of    Ibc    piles.       The 

piles  were  then  pulled  ami  jacked  under  ibis  ledge,  using 

.1    water  jcl    to    loosen    the   sand    In    fronl    of   them.      They 
were   held    in   this   position   with    four  strands  of  %-in. 

steel    'able,   and    were    Iheii   sii  iron  m  lei  I    with    a    steel    form 

which  was  filled  with  concrete  of  a   1:2;  I   mixture  up 
io  a  level  with  ibc  top  of  ib<-  piles. 

The  concrete   in   the   pier   was   then   cu1   awaj    for  a 
thickness  of  mi    io.     than    is   in.   up  to   the  low-water 
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sT  DISTRIBUTION,  REINFORCEMENT  PIER  "C",  DARIEN  RIVER 
BRIDGE 


Amount  Kind  of  work 

Assembling  equipment 
Removing  fender 
t  p.  piles       Driving  reinf.  piles 
Cutting  reinf.  piles 
v  p   piles       Pulling  under  reinf.  piles 
V.p.  piles       Falsework    for    coffer- 
dam 
Bracing  coffer-dam 
Waling  coffer-dam 
sheet  piles  Driving  sheet  piles 

coffer-dam 
I  686  hr.       *Pumping  coffer-dam 
les  Pulling  sheet  piles 
Removing  steel  form 
nights  Electric  lighting 

cu.yd.  Chipping  foundation 

■u.yd.  Chipping  top  concrete 

cu.yd.  Reinf.  concrete  founda- 

tion 
[■u.yd.  Reinf.  concrete  top 

Removing  falsework 
Redriving  fender 

Totals 

l.V  ,    to  contractor 

Grand  total 
*  Pumping  was  very  difficult 


Equip- 
ment 
157.57 

47  53 
123.84 

15.99 


21.46 
22    16 

it'  92 


Material 
902.93 
42  08 
205.07 
11.67 
72.26 

114.50 
62  91 
96.30 


Labor 
660.77 
128.23 
318.90 
65.21 
170.65 

46.94 
69.50 

I  Is   71 


257.59  4,291.96  717.16 

587.62  963.00  2,454  2S 

218.93  171.47  1,417.85 

13.99  8.85  150.85 

107.50  20.20 

34.68  23.15  306.25 
9.00  23.55  294.80 

104  99  1,214.57  1,051.69 

98.92  342.22  313   17 

34.69  7.26  117.79 
122.38  222.66  608.79 


Total 
1,721.27 
217. S4 
647.  SI 
92  sT 
249   37 

182  90 
154  87 

307 . 96 

5,266.71 
4,004.90 
1,80s   2.". 

183  69 
127 . 70 
364  08 
327.35 

2,371  25 

754  31 

159  74 

953  S3 


1,941.02    S.S93  91    9,061.77 


the 


22,186  39 
variation  in  depth  of 
Ii  was  necessary  t<> 


'  runipniK  waa  vcij  umn.uii  „„iu£  v«  *•**.  w-astant 

gether  with  the  varving  direction  of  the  tide,     iv  was  ulxconwj  iu 
tli  sawdust  and  cinders  with  every  change  in  tide,  making  the  cost 
pumping  exi 

\el.  It  was  not  the  original  intention  to  cut  out  so 
uch  of  the  pier,  but  the  concrete  which  had  been  laid 
ider  water  was  not  considered  strong  enough  to  carry 
,  desired  load  to  the  now  piles.  Three  rows  of  35-lb. 
ils  were  laid  around  the  pier,  spliced  on  top  of  the 
i-.  Upright  pieces  of  rail  were  laid  around  the  pier 
oui  15  in.  c  to  e.  A  wooden  form  was  erected  and 
led  with  1:'.':  I  concrete  to  a  level  with  the  last  ledge, 

re  rows  of  rails  having  been  laid  around  the  pier 

irizontally  at  V  ft.  and  t>  ft.  above  the  top  of  the  piles. 
mpleted  tin- reinforcement.    The  steel  piles  and 
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id.  3.  Settlement  Diagram,   Darien   River   Bridge 

ie  rooden  form  piles  wore  pulled,  and  the  bridge  fender. 

Inch  bad   been  removed  to  allow  the  work  around   the 

er,  was  reconstructed.     No   further  settlement   of  the 

i  i-  has  been  noticed  since  the  placing  of  the  fust    la\<  i 

ti      around     the     reinforcing    piles,    the    friction 

the  pier  apparently  being  enough  to  hold  it. 

shows   the   pur  doited   iii   its  original   position. 

be  solid   lines  show   the   pier   in   the   position    it    had   as- 

iined    when    the   settlement    stopped.      It    also   show-   the 

Lnforcemenl  and  the  design  of  tin'  coffer-dam.  The 
|i  of  the  par  wa<  chipped  off,  and  brought  to  its  proper 
evation  with  new  concrete  reinforced  with  old  rails. 
One  "f  the  most  interesting  parts  of  the  work  »n-  tin 
iportunity  it  gave  for  the  inspection  of  concrete  thai 
el  been  laid  under  water.  The  concrete  was  not  good, 
tough  there  was  no  tendency  to  (low  or  fall  out.  The 
nel  ami    tone  were  held  tog  ther  largelj  by  friction,  the 


cement  having  separated  in  layers.  As  stated  above,  the 
concrete  was  well  mixed,  placed  in  a  bottom-dump  bucket, 
lowered  through  the  water,  and  the  latch  pulled  after  it 


Fig.  4.     Side  of  Pier   Showing  Concrete   Removed 

Vertical  Reinforcing  Rails  and  Cikcular 

Rails  over    Tills 

rested  on  the  bottom.  It  was  not  possible  to  pull  the 
latch  until  it  rested  on  the  bottom,  thus  taking  the  weight 
from  the  latch  lever.  This  should  have  produced  as  good 
concrete  as  can  be  laid  under  water,  but  many  of  the 
stones  could  be  pulled  out  with  the  fingers,  and  the  ce- 
ment had  separated  in  many  places  in  layers.  The  in- 
spection seemed  to  justify  the  conclusion  that  concrete 
placed  under  water  should  be  a  richer  mixture  than  that 
placed  above  water,  so  as  to  allow  for  a  large  percentage 
of  loss  due  to  wash.  Fig.  I  is  a  photograph  of  the  con- 
crete after  the  ledge  had  been  cut,  and  shows  also  the 
reinforcement  in  place. 

The  cost  of  the  reinforcement  together  with  its  dis- 
tribution is  given  in  the  accompanying  table.  The  work 
was  done  by  the  Beasley  Contracting  Co.,  of  Savannah, 
Ga.,  on  a  force  account  basis.  The  field  work  was  ic 
<diarge  id'  R.  de Charms,  dr..  Assistant  Engineer,  to 
whom  the  writer  is  indebted  for  the  compilation  of  the 
cost  data  contained  in  this  article. 

35 
Establishing  street-Tree  [tinea  in  Abilene,  Knn. —  As  a  pre- 
liminary i"  enacting  .in  ordinance  fixing  linos  for  trees  in 
the  streets  of  Abilene,  Can.,  a  tree  Burvej  was  made  and 
mapped,  Measurements  were  taken  :it  street  Intersections  of 
the  distance  between  property  lines  and  existing  street -tree- 
lines.  IOxistiiiK  trees  were  plotted  on  a  liliio-line  map  of  the 
city,  UBlng  a  different  coloi  of  In*  to  denoti  each  kind  and 
size    of    tree,       Bj     means    of    this    map.    tree    lines    best    fitting 

existing  conditions  (it*  those  conditions  were  satisfactory"! 
were  determined  and  adopted  as  the  fixed  nee  line.  Like 
many  other  towns,  Abilene  had  not  seel)  the  importance  of 
uniformity  and  symmetry  in  street-tie,-  planting.    The  result 

was    general    confusion    of    tie.-    lines       Such    matters    demand 

munlolpal    regulation,      (K« n     Riddle,     Efinglneei   Manager, 

Abilene.   Kan.) 
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In  connection  with  the  experimental  sewage-treatment 
plant  un  Jamaica  Bay,  Brooklyn,  N.  Y.,  it  was  essential 
to  determine  the  infiltration  of  groundwater  and  the 
maximum  and  minimum  flow  of  sewage  in  a  very  large 
trunk  sewer,  serving  a  population  of  about  178,000.  and 
having  an  average  daily  flow  of  over  18,000,000  gal.  (28 
cu.ft.  per  sec).  To  obtain  these  data  a  weir  was  con- 
structed, and  the  gage  height  automatically  recorded  day 
ami  night  for  each  day  of  the  week,  for  a  period  of  sev- 
eral weeks. 

Steel  knife  edge 


wreir  in  operation.     A  horizontal  edge  on  the  weir  vrr 
obtained  by  accurate  work  with  a  wye-level,  adjustmen 
being  made  from  the  slotted  bolt  holes  shown  in  Fig. 
ami  finally  by  filing  off  very  small  irregularities. 

The  device  for  recording  the  heads  on  the  weir 
shown  in  Fig.  4.  It  consisted  of  an  automatic  wate, 
stage  recorder,  or  regulation  tide-gage,  with  a  specaH 
designed  apparatus  for  magnifying  the  gage  heights.  Tl 
ball  float  was  placed  over  a  "Bazin  pit,"  placed  just  on 
side  of  the  channel  and  about  16  ft.  upstream  from  tl 
crest  of  the  weir.  The  pit  was  connected  with  the  flun 
through  a  3-in.  iron  pipe,  3  ft.  long,  laid  on  the  floor  ai 


Section      A-B  ehinm-s 

Pig.   1.   Hit. mi. s  of  a  Sharp-Crested  Weir,  25.84  Ft. 
Long,  «  n  n    End  <  Iontb  ictions 

'I'Ih'  weir  was  placed  in  the  outfall  sewer,  below  the 
disposal  plant,  where  the  sewer  is  in  the  form  of  an  open 
plank-lined  flume  through  the  sail  meadows  bordering 
Jamaica  liny.  The  details  of  the  weir  are  shown  in  Fig. 
I.  It  was  sharp  crested,  with  end  contractions  sup- 
pressed.  The  cresl  length  was  25.84  ft.  and  the  height 
•.'.l ',  Et.  'I'll.'  head  on  the  i  resi  n lien  ao1  afEei  ted  by 
,-ioim  or  -now  water  varied  from  0.362  ft.  (ism  a.m.. 
Friday)  to  0.543  it.  (3:05  p.m..  Tuesdaj  I.  Fig.  2  hows 
tin-  weir  in  tin-  cou action,  unci    Fig.  '■'■  the 


Fig.  4.  Device  for  Recording  Head  on  Weir 

perpendicular  to  the  side  of  the  approach  channel  to  tl 
weir.  There  was  a  ti-in.  wall  between  the  pit  and  tl 
channel. 

The  zero  of  the  register  was  determined  by  means  i 
a  book  gage  ami  a  wye-level.  The  correction  for  slat 
motion  of  the  register  was  determined  by  hook  gage  to  1] 
i .,  of  1%.  Fig.  ■>  shows  the  recording  gage  set  ex. 
the  "Bazin  pit." 

Bazin's  formula  for  suppressed  weirs  with  velocitj  i 
approach,  Q  m  L  h  V  '-'  g  h  was  used  to  compute  flovj 
II  is  suggested,  however,  by  the  engineers  in  charge,  thti 
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[aniilton  Smith's  formula  Q  =  3.29  L  H',  for  weirs 
f  great  length,  may  give  more  accurate  results.  The  av- 
total  flow  for  24  hr..  as  indicated  by  the  gage  rec- 
rdB,  was  18,123,000  gal. 

This  is  believed  to  be  the  largest  experimental  sharp- 
rested  weir  ever  built.  The  work  was  under  the  super- 
ision  of  Edwin  .T.  Fort,  Chief  Engineer  of  the  Bureau 
f  Sewers,  Borough  of  Brooklyn.  New  York  City,  and 
leorge  T.  Hammond.  Engineer  of  Design. 

FotiainidlnKa^    ©.    IBtmiEdliiinjgl    ©weir 

By  Geo.  E.  Stevenson* 

Tlie  problem  of  securing  a  foundation  tor  the  large 
ix-story  Miller  Bros.  Bldg..  to  be  erected  mi  Wyoming 
We..  Scranton,  Penn..  was  solved  recently  by  construct- 
Qcrete-filled  pipe  columns  under  the  building. 

This  matter  was  submitted  to  us  by  T.  M.  Miller  Co. 
n  August.  1913,  who  askeil  us  to  make  a  report  upon  the 
ondition  of  the  mines  beneath  the  property  and  reconi- 
nend  a  method  of  securing  the  foundation  against  any 
langer  from  mine  settlement. 

Mm  investigation  established  the  fact  that  the  Big 
fan  (Fourteen-foot  Vein)  was  the  first  vein  below  the 
ce  and  it  had  been  mined  out  by  the  Lackawanna 
ion  iv  Coal  Co..  many  years  ago.  prior  to  the  first  min- 
Qg  law  requiring  surveys  and  maps  of  the  mines.  The 
nmeral  rights  beneath  this  property  were  acquired  by 
be  Bcranton  Coal  Co..  about  1900.'  The  deeds  for  the 
urfaoe  contained   the  following  reservations: 

Excepting    and    reserving,    however,    to    the    party    of    the 
irst    part,   all    coal    and    minerals    beneath    the    surface    of   and 
>elonging    to    said    land,    with    the    sole    right    to   mine    and    re- 
in    sane-    by    any    subterranean    process    incident    to    the 
I   mining;  and  also  the  sole  right  of  passage  through 
r  under  the  said   land  to  mine  and   remove   the  coal  and  min- 
rals    from    other    lands    by    any    subterranean    process   without 
incurring,    in    any    event    whatever,    any    liability    for 
njury   caused   or  damage   done   to   the  surface   of  said   land   or 
buildings  or  improvements   which  now  are  or  hereafter 
le    put    thereon,    and    the    party    of    the    second    part    for 
(lis  heirs,   executors,  administrators  and  assigns,  doth 
i  xpressly   release  and  discharge  forever  the  said  party 
■  I    tie-    first    part,    its   successors    and    assigns,    and    all    persons 
who   may    have    derived    title    to    said    coal    or    other    minerals 
from  the  said   party  of  the  first  part,  of  and  from  any   liability 
for  any  injury   that   may  result  to  surface  of  said   premises    0 
anything    erected    or   placed    thereon,    from    the    mining   or    re- 
moving oi   said  coal  or  other  minerals.      Provided  that   no  mine 
or  air    shaft    shall    be    intentionally    opened   or   any   mining    flx- 
stablished    on    the   surface   of   said    premises. 

The  mines  beneath  the  property  are  tributary  to  the 
Pine  Brook  Colliery,  operated  by  the  Scranton  Coal  Co., 
and    situated    al I    Tito    ft.    northerly    from    the    lots    in 

I'eins  of  coal  originally  in  place  beneath  the  prop- 

I.      The    Big     or    Fourteen   tool     Vein,    about     1  I     ft.    it: 

thicknese  oxer  all.  The  top  of  the  |5ig  Vein  was  f I  to 

be  al I    I  I    ft.   below    the   sidewalk    line   in    front    of    til 

(1  building. 

The  New  County    Vein,  next   below  the  Big  Vein. 

Then-  were   no   openings  or   boreholes   in    the   vieinit)    ill 

in  to  enable  us  In  determine  its  thickness  or  min- 

ability;  probably   it    is   not    more  than   '.'   ft.   in   thickness 

•00  ha    not  I n,  or  i-  it  now,  considered  a  minable  vein 

in  the  \  icinitv. 

■rs.  Connell   Bldg  .  Scran- 


PlG. 


Recording  Gage  Set  oveb  "Bazin  Ptt" 


:;.  The  Clark  Vein,  111  ft.  beh-w  the  Big  Vein,  abi  at 
150  ft.  below  the  surface.  It  was  mined  over  on  first 
mining  many  year-  ago  and  about  '■'•'<'•  of  the  coal  left 
in  pillars.    The  Clark  vein  is  about  i  ft.  thick. 

I.  The  Dunniore  No.  1  Vein,  about  65  ft.  below  the 
Clark  Vein,  215  ft.  below  the  surface.  The  vein  carries 
about  3  ft.  of  coal  and  1  ft.  of  impurities.  It  was  mined 
over  on  first  mining,  leaving  38  to  10',  of  the  eoal  in 
pillars,  and  the  refuse  rock  was  parked  bark  in  the  cham- 
bers, partially  filling  them  ami  reinforcing  the  pillars. 

•"i.  The  Dunniore  No.  2  Vein,  til  ft.  below  the  Dun- 
more  No.  i.  and  about  276  ft.  below  the  surface.  It  "as 
mined  over  on  first  mining,  leaving  38  to  !"',  of  the 
coal  in  pillars,  ami  the  refuse  rock  was  packed  back  in  the 
chambers.  This  vein  contains  about  I  ft.  of  coal  and  ',?  ft. 
of  impurit  ies. 

6,  The  Nd.  3  Dunmore  Vein,  about  II  ft.  below  the 
No.  2,  or  320  ft.  below  the  surface.  The  vein  carries 
about   '■>   ft.   '.'   in.   of  Coal   and    I    ft.    I    in.  of  bonv    coal.      It 

was  mined  on  first  mining  leaving  38  to   10$   i"  pillars, 
and  the  refuse  rock  packed  in  the  chambers. 

Our  investigation  in  the  Big  Vein  demonstrated  that 
the  maps  in  existence,  showing  the  earl}  mining,  were  in- 
definite and  uncertain,  and  we  found  only  a  small  portion 
of  the  mined-out  area  accessible  to  inspection  beneath  the 


792 


E  X  G  I  X  E  E  E  I  X  G     X  E  W  S 


Vol.  71,  Xo.  1 


surface.  We  made  careful  surveys  of  all  the  openings 
that  we  could  enter  and  found  most  of  the  openings  caved 
and  settled  between  the  pillars. 

A  shaft  was  sunk  within  the  foundation  walls  of  the 
building  near  the  center,  and  apparently  came  down  on 
the  edge  of  a  pillar  and  the  edge  of  the  caved  portion 
of  a  chamber.  At  this  point,  the  vein  showed  no  rock 
roof.  Where  accessible  in  the  mines,  the  top  coal  had 
been  left  up  for  a  roof. 

We  were  of  the  opinion  that  the  pillars  could  not  be  re- 
moved from  this  caved  territory  under  present  condition? 
of  mining  without  incurring  greater  expense  than  would 
In-  warranted  on  the  part  of  the  operating  company,  but 
the  uncertainty  and  lack  of  stability  of  the  foundation 
beneath  the  building  to  the  bottom  of  the  Big  Vein  made 
it  necessary  for  us  to  devise  some  method  of  securing  sup- 
port for  the  building  on  the  bottom  rock  of  the  Big  Vein. 
The  building  was  to  have  steel  frame,  concrete  floor,  and 


CLEARANCE    DIMENSIONS  FOR  BUCKET 

she!  A 

B 

C 

D     |    E 

F 

G 

5 

CLOSED      POSITION 


CLOSING     POSITION 


Tii;    Bnosn      Singli    Hois  i    Bi  cket  i\ 
I  m  i  er]  \r  Opeb  n  ino    Positions 

,  1 1 1 1 ;i 1 1 1  watts.     It  was  to  !»■  60  ft.  in  si  idth,  I •">',   ft.  ", 
and    i      >■"  iee  in  height. 
We  finally  de\  ised   the  following    i  heme   for  insui 

re  found, ii mi  iIm'  bottom  rock  of  the  Big  \ 

iM,     of  holt     were  drilled   from   the  sui  fa  i    oi 
ition  for  the  basement   walh  to  the  bedr 

I  Mil,    nt     1  In         Ml. In      II 

boreh<  bout  a«  folio 


driven  in  the  form  of  piles,  and  these  were  in  turn  fillj 
with  concrete.  These  lines  of  driven  pipe  were  141 
lu  in.  on  centers  one  way  and  16  ft.  1  in.  on  centers  1 
other  way.  Along  the  tops  of  these  concrete-filled  pi  I 
was  constructed  a  reinforced-concrete  beam. 

While  this  method  of  securing  a  substantial  and  secie 
foundation    is   somewhat   expensive,   it   offers,   we   tbi.. 
the  best  solution  of  the  problem  where  the  vein  is  cloBi 
the  surface  and  partly  caved  and  inaccessible. 


iisa-pll®  Ci^.siffi°§lhi@112   Bsmel&ei 


the 
Hie 


I''. 
II 


i i   In  •' 

over  over  the  u  ppi  I 

which  il •  i  ''   ■ "i"'  ■'  s 

: f  coal 

I    In  L 

n  drilled  until  a  firm  too i    found 

in  the  sand  rock.     Steel  pipi      12  ii     in  diameti  i 


A  single-hook  clam-shell  bucket  of  comparatively  - 
pie  construction,  which  can  be  attached  to  any  stiff- 
derrick  or  crane  with  the  ease  of  any  ordinary  <  1  u 
bucket,  was  recently  placed  on  the  market  by  Edgar 
Brosius,  contracting  engineer,  of  Pittsburgh,    Penn. 

The  hoisting  rope  passes  down  over  sheaves  carried 
the  crosshead  and  up  to  the  lever  arm  above.  The  la 
which  locks  the  crosshead  firmly  to  the  center  shafl 
the  bucket,  through  the  medium  of  a  tool-steel  lip  on 
lower  guide  lever,  is  also  situated  on  the  crosshead.  'I 
latch-releasing  lever  requires  but  little  pull  on  the  I 
line  to  open  the  bucket. 

Before   closing,  the  crosshead   and   bucket    are    loci 
together,  so  that  the  pull  of  the  hoisting  rope  no!   o 
exerts  a  lift  but  is  also  transmitted  to  the  bucket  ship 
through  the  lever  arms  above.     This  results  in  a  inn  - 
plied  closing  action.     When  the  bucket  is  closed,  oi 
the  closing  moment   is  equal  to  the  weight  of  the  bin 
and  load  additional  pull  on  the  rope  lifts  the  bucket  a 

W  I  Idle. 

The  principal  use  for  the  bucket  is  on  installatiol 
where  a  single  hoist  is  used  and  where  miscellaneous  li- 
terals are  to  lie  handled.  The  bucket  can  be  quickly 
tached  or  detached  and  thus  used  nt  frequent  periods  I 
irregular  intervals  throughout  the  day.  to  take  the  pli 
of  the  dump  bucket,  which  must  he  Idled  by  shovelii 
Il  is  particularly  efficient  in  handling  sand,  gra\ 
crushed  limestone,  etc.,  and  should  make  an  economi  1 
I",, I  for  many  coot  ractors. 

The  buckets  are  made  in  four  sizes,  %-,  1-.  I1-.-  and 
cu.yd.  capacity.  The  headroom  required  lo  operate  i 
:;|-  and  the  1 -cu.yd.  bucket  is  II  ft.,  and  the  I  I  ._,-  and 
cu.yd.  is  Id  ft.  (i  in.  At  full  opening,  the  ■"•  ,  -  and  l-i 
yd.  buckets  give  a  spread  of  <i  ft.  I  in.,  and  the  1  '  ■_■  0 
■.'-cu.yd.  of  8  II.   I   in. 

a 

I    Small    Blueprinting    Machine    tor 

the    demand    for    blueprinting    Is    nol    la 

hi)'    a  in. ii  i i  i  ,  |    \ mi .  has  be* 
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A    ILigglhtt    Sfteel    Fa'asna©    TlhatL 
IR,es£sftedl  Fire 

A  light  steel  frame  may  go  through  a  severe  fire  with 
little  damage,  as  shown  by  the  case  of  the  First  Congre- 
gational Church,  Montclair,  N.  J.  The  church  burned 
Mar.  20;  the  view  herewith  shows  the  ruins.  The  spire 
frame,  of  structural  steel,  stands  practically  undamaged, 
although  there  was  a  large  amount  of  combustible  in  the 
wood  ceiling  and  (slate-covered)  roof  of  the  church,  and 
the  fire  was  intense,  being  driven  by  a  high  wind. 

The  spire  frame,  six  years  old,  replaced  an  old  wooden 
frame.  The  new  frame  was  carried  down  about  20  ft.  in- 
side the  old  masonry  and  extended  some  75  ft.  above.  It 
was  erected  in  four  sections,  one  on  top  of  the  other, 
framed  independently.  The  ribs,  eight  in  number,  de- 
creased from  2  angles  5x3xT%  to  "2  angles  3x2l/2xTn(;  m- 
King  members  and  diagonals  were  generally  single  angles 
jxt'V  Spiking  pieces  4x8  in.  on  the  ribs  carried  7S- 
i  nee  sheathing  and  a  layer  of  30-lb.  tarred  paper, 
and  mi  this  a  copper  skin,  furred  at  points  of  ornamenta- 
%  e>      The  whole  covering  of  the  spire  burned  away. 

T  lie  main  structure  of  the  church  was  built  in  1872, 
but  additions  and  changes  were  made  at  later  dates.  The 
spire  was  replaced  in  1907,  under  Goldsmith  &  Van  Vie,  k 
bs  architects  and   Gunvald   Aus  as   structural  engineer. 


A    STEE1     Simki     FlUME    'FTEI?    SevERI     I'm: 


The  timberwork  of  the  main  roof,  ami  the  heavy  wooden 
ceiling  below  it.  probably  date  from  the  time  of  original 
ruction.  Much  interior  work,  including  various  or- 
dinary wood-stud  lath-and-plastcr  partitions  of  recent 
dale,  lidded  to  the  amount  of  eombusl  ible. 

:■: 

i  Ire-KIIIrd     Pine     and     *i>r ■     o.r     Poles     Testa     of     the 

th   of  in .-i, Hi., i   i,„ir.-],,,i.  i. urn   gpruce 

•  •■ ode    b;     the    F"oi  ei  i    Si  I  v  li  e    to    Hx    the    I 

us     telephone     an, I     |i.  HVIT     poll's     |sco 

rli  ulture  bulletin,   \'.,    67    B,   la    v.    I  • 

and    A     i.    Helm].     The   two   si lee   In   queatton   ai little 

DM  r..r  lumber,  and   In   anj    caae,   thi  i     ultlng    from 


iin-    fire    Influence   spoils    tin-   material   as   snw    Umber. 

about   25   ft.    i, mi--.   ?  iii.   top  diameter,   were   tested   in   bending 

.,n  arrangement  simulating   the  support  and   load 
n    telephone    pole.      Both    the    ultimate    bending    strength   and 
th.>  percentage  of  shear  failures  "i°  the  Fire-killed  timber  were 

ictory.      For    example,    30    tests   of   fire-killed    lod 
pine  (standing  in  years)   showed  a  modulus  of  rupture  rang- 
ing  from    2200   lb.    t"   71 1 1 ■  _'   air- 
seasoned   i,,,i 

Ing     1 iii,-  killed     Bngelmann     Bpruce    poles 

testa 

"i    the    two    " Is    against    Western    red  red    alr- 

Beasoned  lodgepole  pine  to  be  Buperlor  to  ti"  cedar  Cs  com- 
m. .nix  used  pole  timber)  in  mechanical  properties,  and  fire- 
killed    lodgepoli    plm     ibout    x''   pet    cent   as   strong   ;>s   cedar 

i  he  three  Umbers  show  ed 

111, Milt  ,',|lllll 
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E,irecftlin\§>    Hi 
Toweff'S  aft  Sana  Jf'vmaia 

Several    interesting    problems    w 
erection  of  two  300-ft.  steel  towers 


fteell    Wakeless 


do.  Is  ■ 


do.  is-<] 
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do.  £-:; 


2li3x3x§- 


SB,3^'k54a 


-  40'-— 

Corner  /p  Corner  of  IP 


I'll.,    i .    i'i  i.   Eli  \  \ i  ion 

i.i     'I  o 


ere  presented  in  the 
at  the  United  States 
naval  radio  station 
at  San  Juan,  Porto 
Rico.  The  towers  are 
constructed  largely 
of  steel  angles  and, 
considering  t  heir 
height,  are  very 
light.  Considerable 
troublesome  riveting 
had  to  be  done  on 
the  job,  as  the  ma- 
terial was  shipped 
knocked  down,  in  or- 
der to  avoid  damage 
in  transit. 

The  design  of  the 
towers  is  shown  in 
Figs.  1,  2  and  3. 
Each  tower  is  300  ft. 
high,  with  a  base  40 
ft.  on  a  side,  forming 
an  equilateral  tri- 
angle in  plan.  Struc- 
turally it  is  divided 
into  15  stories.  Each 
tower  leg  is  sup- 
ported on  an  an- 
chored shoe  on  a  con- 
crete footing. 

Each  tower  has 
three  legs  having  a 
continuous  hatter  of 
about  1  to  20.  They 
are  connected  in  the 
three  faces  by  con- 
tinuous bracing  com- 
posed of  horizontals 
at  each  story  Level, 
intermediate  laterals 
between  columns  for 
stiffening  them,  ami 
cross  d  i  a  ,Lr  o  n  a  I  s. 
Bangers  attached  to 
the  intersection  of 
the  diagonals  extend 
down  to  Bupporl  the 
horizontal  strul  just 
below. 

The  legs  in  the 
lower  fon  c  torie 
are  buill  of  one  8x8 

:  i  in    and  two   I    ; 

j j  in.     angle  .      a 
Bhown  in  the  di   i 
draw  ings,   decrea  ing 

hi    ection  t an • 

in    ,it  the 

top,    The  main  hori- 

i    1 1  hi    are  two 

cepl    ii    the 

upper     three     I  ii  i 


while  the  intermediate  laterals  are  made  up  of  two  angles 
3x3xT5|,  in.  for  the  first  four  tiers,  and  one  angle  for  the 
rest  of  the  way.  The  crossed  diagonals  are  single  angles, 
4x4.\%  to  3x3xTsir  in.   in  cross-section.     The  connections 


I8C.-IV 

Fig.  ■.'. 


Ladder 

Details  of   Steel  Design 


I     . 

two. 

Mi  ..-. 
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Fig. 


Elevation  oi    \  Toweb-Lb 


bracing  at  the  top  of  a  c pleted  panel.  The  unsupported 

spun  varies  from  lii  I'i.  nl  the  base  to  s  ft.  al  the  top, 
and  although  ufficientlj  rigid  to  rcsisi  wind  pressures, 
ii  m:i  in. i  in. Qg  enough  to  Bustain  the  weigh!  of  erec 
lion  tinkle.     This  difficulty  ".is  overcome  by  the  device 

le, u  n  in  Fig,  l.     A  6x6  wood  auxiliary  Btrui  was  pli I 

under  the  wind   bracing  and   kepi    from  slipping  by    fl 


are  made  by  gusset  plates  in  the  planes  of  the  tower  faces ; 
while  horizontal  tie  plates  just  inside  the  legs  at  each 
story  level  connect  the  horizontal  struts  attached  at  tl- 
point.  ,, 

A  peculiarity  in  the  design  from  the  standpoint  of  eatrj 
erection    lies   in   the  absence  of   a   support   for  the   wind 
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notch  which  fitted  snugly  around  the  lower  flange  of  the 
lower  angle  of  the  bracing.  The  other  end  of  the  strut 
was  fastened  through  the  medium  of  a  block  and  falls  to 
the  middle  point  of  the  diagonal  bracing  below.  The 
auxiliary  strut  was  thus  held  tightly  against  the  hori- 
zontal strut,  which  it  stiffened.  Had  the  distance  be- 
tween the  horizontal  and  the  diagonals  below  been  the 
same  for  each  tier,  the  lower  end  of  the  auxiliary  strut 
could  have  been  supported  directly  on  the  center  of  the 


diagonal  bracing,  thus  doing  away  with  the  block  and 
falls.  This  distance,  however,  decreased  constantly  as 
the  work  advanced,  making  the  method  used  more  prac- 
ticable. 


Fig.  4.  Tut:  Auxiliary   Strut  to 
Support  Erection  Tackle 


Fig.  5.  The  Erection  Putciim  \n  in 
Position  on  Tower 


General  Views  oe  the  San  Ji  i» 

A— Method   ..f  anchoring    tower«   '■■   the  concrete   r.-iiim-s. 

howW    location   •  -  n&lne. 

C — To*  ei  which  It  rep! 


WlBELBSS  TOWERS    Dl  I  "N 

i.     vi.vv   of  tower  taken  from  present  roast. 
K  ,^','k '',;,,„,,,,,,.  is  of  tower,  showing  ereotlon  dutchman 


in  place. 
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The  hoisting  and  erection  were  done  by  a  dutchman, 
consisting  of  a  6xS-in.  stick  35  ft.  long,  fastened  at  right 
angles  to  another  6x8,  and  braced  thereto  by  two  2\i>-in. 
diagonals.  The  dutchman  leaned  away  from  the  axis  of 
the  tower,  being  guyed  to  the  steelwork,  as  shown  in 
Fig.  5. 

The  dutchman  was  first  set  up  on  the  ground,  from 
which  point  it  erected  the  steelwork  to  the  first  tier.  It 
was  then  lifted  to  this  tier,  which  had  been  braced  by 
the  auxiliary  struts  mentioned,  and  placed  the  steelwork 
of  the  second  tier.  On  each  tier  the  dutchman  was 
moved  three  times,  erecting  a  third  of  the  steelwork  of 
the  panel  from  each  location. 

The  heaviest  pieces  to  be  handled  were  the  leg  sec- 
tions, whose  maximum  weight  was  about  one  ton  each. 
These  lengths  were  shipped  built-up  except  for  the  gusset 
plates,  which  had  to  be  riveted  after  the  column  was 
set.     All  field  connections  are  riveted. 

After  the  work  had  advanced  a  certain  distance,  and 
the  steelwork  became  less  heavy,  it  was  possible  to  use  a 
lighter  dutchman,  and  another  one  was  set  up  consisting 
of  a  6x6-in.  stick  about  30  ft,  long.  The  dutchman  is 
visible  on  the  tower  in  views  E  and  F.  View  F  shows 
the  work  advanced  to  a  point  where  the  dutchman  was 
abandoned,  and  the  remaining  steelwork  placed  by  hand. 

The  work  has  been  carried  forward  since  Jan.  15,  1914, 
and  is  now  complete.  The  Snare  &  Triest  Co.,  Wool- 
worth   Building.   New   York   City,  were  the   contractors. 

H©vi©s  ©2&  tUhe  ^LJs©  a^radl  Cair©  of 

r,v   D.  x.  SHOWALTEB* 

The   young   engineer,    fresh    from    college,   when   first 
out  on  a  survey,  is  sometimes  confronted  by  difficulties 
due  i"  his  inexperience  in  small  matters.     Minor  details 
and   methods  of  actually  doing  work  are  omitted  from 
extbooks  and  college  lectures.    The  following  notes 
are   intended   for  the  young  man  whose   Held  experience 
Iki-  bi  en  limited  : 
The    Transit — On    a  construction    job,    the   transit 
d  have  a  small  wall  box  made  with  an  inside  latch 
of  wood  bo  thai  the  'ran  it  may  be  set  in  and  held  securely 
even  when  the  door  is  opened.    This  case  should  be  rea- 
sonably 'In  -  proof.      Parts  of  the  transit   should  be  oc- 
casionally  oiled  with  the  besl  grade  of  Bewing-machine 
or  •■::  in  l"  oil.    The  finer  the  transit  bob  string,  the  less 
the  bob  will  he  deflected  by  wind.    A  fine  grade  of  oiled- 

silk   li-h   line   mi    i         I  string.     A   -mull    piece  of 

threaded  into  the  bob  string  saves  time  in  adjust- 

I  h  of  bob. 

On  rainy  days,  a     tin     hade  Bhould  be  used 

i  lear.    <  In  very  bad  days,  it  «  ill 

have  to  be  removed    and  the  obj<  i  I    gla      h  iped  a1   in- 

el  on  a  poinl  at  the  time, 

the  wip  cari  fully  done. 

I  ■  i      ell  to  ha  i  -i    mall  oilcloth  hood  I"  put  oveT  the 

■    jf  it   has  to  be  lefl     tending    a      li  ngth  of 

time  ■  day.     The  tripi  Id  be  I  epl 

ti  im, i  i,,  the  hi  ad.     In    etting  up  an 

0    ■rn   p 
l   po   ilmn.      Oil   a 

n  job  win  re  d,  ami 


time  is  not  so  essential,  the  instrument  should  have  . 
double  %-in.  magnifying  glass,  which  is  quite  powerful 
On  ordinary  survey  work  a  large  single  glass  is  far  pref 
erable. 

The  Level — For  construction  work,  the  level  tripe, 
should  have  quite  firm,  heavy  legs,  since  it  sometimes  ha 
to  be  used  on  windy  days,  and  never  has  to  be  carried  an; 
great  distance.  If  the  level  be  a  modern  one,  with  i 
slow-motion  screw,  it  can  be  used  as  a  transit,  upot 
a  pinch  on  certain  kinds  of  work,  by  having  a  plumb-bo' 
screw-eye  put  in  underneath  its  center. 

The  instrument  man  should  experiment  to  find  out  tin 
sensitiveness  of  the  level  bubble,  or,  in  other  words,  hov 
many  divisions  on  the  rod  a  bubble  division  correspond: 
to,  at  a  given  distance.  This  will  give  him  an  idea  of  hov 
accurately  to  level  his  instrument  up  for  different  classe 
of  work. 

Most  wye  levels  have  two  points  at  the  side  of  the  wye 
which  may  be  sighted  over  with  the  naked  eye  for  roi 
readings  which  are  too  close  to  be  read  through  thi 
lens.  Unfortunately,  these  points  are  frequently  not  oi 
the  axis  of  the  instrument  so  that  the  reading  may  bi ! 
several  hundredths  in  error.  In  damp  weather,  a  spider 
web  cross  hair  will  sometimes  wrinkle  up.  The  write! 
knows  no  remedy  for  this,  except  to  postpone  operation' 
until  the  level  is  dried  out  enough  so  that  it  will  giv< 
approximate  elevations. 

The  Ron — For  construction  work,  the  writer  is  strong 
ly  in  favor  of  a  heavy  Philadelphia  rod,  divided  ti 
hundredths  of  a  foot.  If  much  rough  or  dirty  work  i- 
expected,  it  is  well  to  have  a  flexible  canvas  rod  tacked  tr 
a  well  seasoned,  painted  strip  of  board.  Such  a  rod  costi 
from  a  tenth  to  a  third  as  much  as  an  ordinary  Phila- 
delphia rod.  On  these  canvas  rods,  the  black  hundredths 
are  frequently  somewhat  narrower  than  the  white  hun- 
dredths, so  that  for  very  fine  work  they  may  not  be  quiti 
accurate.  It  is  sometimes  convenient  to  have  a  rod  madi 
as  above,  but  quite  long,  say  16  or  17  ft.,  and  with  a 
bolted  joint  in  the  middle.  These  canvas  rods  should 
be  well  tacked  to  their  wood  back  or  they  are  apt  to 
wrinkle  in  damp  weather. 

It  is  also  convenient  to  have  a  short  or  half-length 
rod  on  the  job.  Red  flannel  lacked  on  the  edge  makes  this 
an  excellent  range  pole  for  long  distance  transit  work.  \ 
rod'  level  is  a  great  convenience  on  a  const  nut  ion  job 
since  frequently  quarters  are  too  cramped  or  there  is  too 
much  wind  to  balance  the  rod.  If  a  level  eannol  be  had, 
a  plumb-bob  should  be  dropped  at  the  corner  for  accurate 
work.  Of  course,  greal  cure  should  be  taken  that  the  end 
of  the  rod  and  the  bench  mark  are  dean,  and  that  the 
top  part   of  the  rod  has   not  slipped  down. 

Tapes — <>n  construction  work,  the  engineer's  tape 
hould  be  graduated  to  feet  and  inches.  A  tape  may  be 
obtained  with  the  foot  mark  repeated  at  each  inch,  winch 
will  probably  prevent  n  number  of  errors.  A  heavy  sur- 
veyor's tape  is  out  of  place  on  a  construction  job,  since 
it  will  not  give  accurate  measurements  unless  it  is  sup- 
ported for  its  entire  Li  i  ■  ■  i  h.     \  I  light  tape  w  ill  weigh 

;i! i   0.141   oz.   per  foot.     For  ordinnn    use,   the  writer 

favors  a   "•  5  ft.   tape   in  a   metal   case.     1 1  ;s   nexl   i  hoii  6 

WOUld    he    B     100    ft.    one.        If    there    is   „    so, ml    t;i|,c    Oil    the 

job,  it  should  be  .i  BO  ft.  tape.     For  n  tape  of  the  nbove 

M,  a  pull  of  '.'l  lb.  will  leave  about  3  in.  sag  in  '■'> 

ft.,  win,  h   i     ,  quivalenj    to   '    ,    in.  shortening  in  each 

tape  I'  ii"  i  h 
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It  is  easy  to  experiment  with  each  individual  tape  and 
plat  a  curve  of  sag  and  shortening  for  various  pulls.  For 
very  accurate  work,  a  spring  balance  should  be  used  on 
the  tape;  but  the  engineer  should  learn  to  know  just 
about  how  much  pull  to  give  a  tape  for  accurate  measure- 
ment. In  winter  work,  a  tape  constantly  gets  wet  and 
should  be  dried  with  waste,  and  polished  with  some  good 
liquid  metal  polish.  Only  as  a  last  resort  should  fine 
emery  cloth  be  used  on  a  thin  tape.  When  the  tape  has 
been  reeled  up  wet,  it  should  be  removed  from  the  case, 
and  the  case  well  wiped  out  on  the  inside.  Finally,  the 
tape  should  be  coated  with  vaseline,  or  a  thicker  and 
heavier  grease.  The  engineer  should,  of  course,  keep  on 
hand  6  or  8  ft.  of  broken  tape,  and  a  stock  of  rivets  so 
that  his  tape  may  be  mended  quickly.  When  climbing 
around  forms,  and  using  a  tape,  it  is  often  convenient 
to  keep  the  case  in  the  coat  pocket,  allowing  the  tape  to 
run  through  one  hand. 

Plumb  Bobs — Plumb  bobs  are  among  the  most  used 
and  most  important  instruments  on  a  construction  job. 
The  engineer  should  have  at  least  two  accurate  ones.  The 
ordinary  steel-pointed  brass  bobs  sold  by  hardware  stores 
are  usually  not  accurate,  nor  do  they  come  to  a  sharp 
point.  A  10-  or  12-oz.  bob  is  a  convenient  weight  to 
parry  in  the  pocket,  and  may  be  used  for  most  purposes. 
There  should  be  one  quite  heavy  bob,  weighing  from  17 
to  20  oz.  for  use  on  high  walls,  etc.  All  bobs  should  be 
Blender,  brought  to  a  sharp  point,  be  a  true  cone,  and 
should  be  equipped  with  a  woven  waxed  fish  line.  The 
Waxed  line  does  not  tangle  so  easily  and  is  waterproof. 
The  plumb-bob  string  should  always  be  reeled  up  on  a 
small  wooden  spool  for  carrying  in  the  pocket.  A  small 
Bsh-line  reel  is  quite  convenient. 

Rt  LES — A  six-foot  folding  rule  is  a  necessity  on  a 
construction  job,  and  the  engineer  should  always  have  one 
in  his  pocket.  The  white  rule  may  be  seen  a  little  move 
dearly  with  the  transit,  although  a  yellow  one  is  usually 
B  little  cheaper.  A  rule  can  frequently  be  used  as  a  rod 
in  a  pinch,  and  in  lining  up  forms,  etc.,  may  be  read  ver- 
tically or  horizontally. 

Axi:s — Tastes  vary  greatly  in  regard  to  axes.  For  con- 
struction work,  a  2^-lb.  or  heavier  hatchet,  with  a  broad 
head  and  comparatively  narrow  blade  is  convenient.  If 
it  has  a  hole  drilled  in  the  handle,  with  a  leather  thong 
loop,  the  rodman  can  carry  it  on  his  arm  when  climbing. 
It  i-  also  well  to  have  the  term  "Engineer's  Axe"  burned 
in  the  handle,  so  that  the  axe  will  not  go  astray. 

i        There  are  four  classes  of  stakes,  viz.:  impor- 
tant  corner   hubs,   permanent   slakes,   temporary   stakes, 
and  nails.     Corner  hubs  should  lie  made  of  3x3-in.  oak, 
from  2  ft.  to  :i  ft.  long;  permanent  stakes  may  be  Iv.'1-- 
in.  oak,  '.'  ft.  long,  and  temporary  stakes  may  be  7sx"-Mi;- 
in.  yellow  pine,  15  in.  to  2  I't.  long.     Nails  are  either  18- 
in.  dull    pin    for  use  in   hard   frozen  ground  in   place  of 
.  or   10(1  in   I2d  nails,  which   may  be  driven  in  well 
for  a  point  which  there  is  no  possibility 
more  than  once.     Wooden  slakes  should  be 
n  flush  with  the  ground,  and  a  tack  put  in  the  top. 
ti    i     well  to  put  a  marker  stake  close  by.     A    10-lb.  or   12- 
lli.  Bledge  "iili  :i  Bquare  end    i^  convenient   for  driving 
Two      I-  or  6-oz.   tacks  are  large  enough   for 
es.    stakes  cannot  be  driven  in  frozen  ground 

a   hole   is    first    made   with    a    bar.      If   the   bar    is   to 

be  carried  around,  it  should  no!  lie  too  heavy.  A  1  -in. 
bar  of  hard  Bteel,  I  ft.  long,  diamond  pointed,  and  weigh- 
ing almiii  1 1  lb.  is  convenient. 


Miscellaneous  Accessories — The  engineer  should 
keep  himself  supplied  with  marking  line,  which  usually 
is  hard  twisted  cotton  cord,  about  5/64  in.  in  diameter, 
and  is  purchased  in  skeins  by  the  pound. 

Where  dark  forms  or  corners  are  to  be  inspected,  an 
acetylene  miner's  lamp  is  quite  convenient  since  it 
leaves  the  hands  free  for  climbing. 

Good  marking  keel  is  very  hard  to  get.  It  should  be 
of  a  brilliant  brick-red  color,  and  should  be  reasonably 
waterproof.  In  addition,  it  should  be  hard  enough  so 
that  it  can  be  easily  carried,  and  will  mark  well  on  rough 
surfaces. 

A  yellow  hexagon  %-in.  pencil  has  innumerable  uses 
in  surveying  on  a  construction  job.  It  makes  an  excel- 
lent target  for  all  sorts  of  transit  shots  since  the  yellow 
stands  out  prominently  and  may  easily  be  bisected,  and 
since  the  point  leaves  a  permanent  mark  in  the  proper 
position. 

It  is  convenient  to  have  a  rough  plumb-bob  tripod 
for  setting  over  depressed  points.  The  tripod  may  be 
4  ft.  or  5  ft.  high,  with  a  6-in.  or  8-in.  hole  in  the  liead, 
and  the  bob  cord  should  be  fastened  to  a  block  resting  on 
top.  The  bob  string  makes  a  good  target,  where  it  is 
necessary  to  catch  depressed  points.  It  is  convenient  to 
have  a  light  wooden  right  angle  with  4-ft.  or  5-ft.  Icts, 
and  also  sometimes  to  have  a  wooden  angle  with  movable 
legs.  These  are  particularly  useful  in  laying  out  con- 
crete forms. 

The  engineer  or  rodman  should  have  a  small  stone 
chisel  which  may  be  carried  in  the  vest  pocket,  and  which 
can  be  used  for  cutting  bench  marks,  for  cutting  wire, 
nails,  etc. 

In  checking  contours  or  similar  work  with  a  hand  level, 
it  is  convenient  to  have  a  stick  about  5  ft.  long,  grooved 
at  the  top.  in  which  to  rot  tin-  level.  This  stick  should 
also  have  grooved  shelves  at  a  height  of  3  ft.  or  4  ft.,  so 
as  to  be  convenient  for  other  than  5-ft.  contours. 

A  good  durable  target  may  be  made  by  cutting  sections 
from  a  piece  of  white  celluloid,  and  tacking  it  up  with 
tar  paper  back  of  it.  Such  targets  can  be  tacked  up  on 
the  main  reference  lines  of  the  job.  For  levels,  it  is  very 
convenient  to  have  an  old  rod  nailed  up  vertically  at  some 
conspicuous  place,  and  set  accurately  to  elevation.  The 
level  may  be  turned  on  it  from  any  point  on  the  job. 


Denver   Concrete   Vtnilnet    Soon   to  lleuin — Work    will    start 
within  ;i   few   weeks  on   the  Colfax-Larimer  Viaduct   in    Den- 
ver.     Tins    structure    will    be    remarkable    not    only    for    its 
i    size    but    also    lor    its    peculiar    shape,    l>,inc    X-shaped, 
consisting    of    t«.>    portions    crossing    each    other    diagonally. 

Tl portion    starts   al    Federal    Boulevard;    in    tfo 

of  Colfax  Ave.  ami  extends  t"  Wrst  Colfax  A.ve.,  at 
st.  a  length  of  5644  ft  Crossing  it  at  Firs)  and  Larimer 
St.,  will  i"-  ih.'  other  branch,  extending  from  Eighth  and 
Larimer  to  West  Colfax  Ive.  ami  Larimer  St.,  the  former 
i.i  am  h  bel "  2  100  fl  loni  tnd  th,-  tatter  6S8  it  Thus  the 
total  i'n:  in  of  viaduct  ami  approaches  will  !"■  vtv"  ft 
South  Platte  River  will  be  crossed  by  a  Bteel  span,  ami  there 
win   ai-;..   bi    steel   spans   over   adjacent    ra  h  The 

larger  part   of  the  structure,   however,   is  to  i"-  o 
concreti      The  total     ost  «  ni  !"■  nee 
right-of-way,    which,    accordlr  dings   alread: 

rl.'ii   through,  costs  about    -:"  duct    Is   i"  !'•■  built 

i     ,mi   ,  ounty  of   i  »ei  v.  i ,   the  •  i>  eel    >  ."i«  ay 
ami    several    railway    companies,    under    an 
In    \,,,  ii.   L913      The  bond  Issue  tr>  <  "\  •■<   thi 
■hare  of  the  cosl    (30%)    was  passed  a   montj   later,   and   1 1 » •- 
bonds  have   been   Bold, 
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A  Locomotive  Crane  on  Construction  Work  is  being  suc- 
cessfully used  by  the  Duquesne  Contracting  Co.,  of  Pittsburgh, 
in  some  new  line  work  for  the  Lake  Brie  &  Eastern  R.R.  at 
Toungstown,  Ohio.  The  accompanying  view  shows  the  crane 
on  temporary  tracks  alongside  a  concrete  elevated  structure. 
The  concrete  was  mixed  at  a  central  plant  and  hauled  in  drop 
bottom  buckets  on  fiat  cars  to  the  crane  which  deposited  it 
in  the  forms.  The  crane  was  also  found  very  useful  in  hand- 
ling forms,  especially  for  the  walls  above  the  springing  line 
Of  the   arches,   as  shown   in   the   view. 


A  Locomotive  Crane  as  a  Conttuctok's  Tool 

A  Complete  Cowt-Keepins  System,  which  is  easy  to  keep 
and  easy  to  use,  is  always  an  interesting  subject  to  progres- 
sive contractors.  On  p.  365,  of  "Engineering  News,"  Mar.  12, 
"A  Practical  Cost-keeping  System  for  Contractors"  was  out- 
lined by  Everett  N.  Bryan,  engineer  for  T.  K.  Beard,  of 
Modesto,  Calif.  Its  fundamental  principle  is  to  segregate  the 
costs  of  tin-  elementary  operations  of  a  contract  so  that  they 
may  later  be  combined  as  desired  in  estimating  on  other  jobs 
Involving  some  of  these  operations.  Floyd  L.  Burr,  of  Vulcan, 
Mich.,  suggests  that  an  informal  statement  of  the  matters 
which  affected  the  progress  and  economy  of  a  certain  con- 
trad    would    be    "I    con   iderabh     value    in    future    estimating 

oi     i-,:. rtlculai    contract,  and   well  worth   the  slight 

additi.n al i  d.  This  is  a  good  suggestion.  Cer- 
tain conditions  well  known  :.  t  Hi.-  litin\  but  forgotten  in 
tne  pre  ,,f  ,  ,  ,,,  ■ . ,,,  i  .  often  affeel  to  a  considerable  extent 
the  co                            operations.     The   kind  of  weather,  quality 

,.i    rock,  accidents,  ma- 
il,,- bill,"  or  which   "belongs   to   the 
i  items  whi.h  qualify  costs.    A  statement  of 
the    final    cost    record    of    the 
I       i,  i  i.le,  would  prove  a  pay- 

ing addition  to  this  eysti 

ii,u„i„.i..i.K  lor  the  Protect* '  Streel  Treee  i"  Phila- 
delphia, ha    •    beei                             the  Select  and  C mon  Coun- 

,  ,i        .  ,.    ,    ,,  pi  lnt<  d    In    the    Mar.   z» 

.  i     club  of  Philadelphia  and  are  a 


with 

2. 

■ 

'  ::;-o,,  Hh.ii  ■  ;  7; 



1    '                 ii., 
"• '  "" "'• 


lumber  or  other  material  shall  be  deposited  upon  such  unpaved 
area.  Such  unpaved  space  must  be  maintained  permanently 
and  continuously  about  the  base  of  the  trunk  of  each  street 
tree. 

8.  Every  person  or  corporation  violating  any  of  the  fore- 
going regulations  shall  pay  a  fine  or  penalty  of  $5  for  each 
and   every   offense. 

The  New  15-Cu.Yd.  Dinner  Drcdice  "Gamboa"  Arrived  at 
Colon,  Panama,  Mar.  15,  after  a  voyage  of  26  days  from  New 
New  York  harbor.  For  safety  in  handling  at  sea  the  heavier 
parts  of  the  machinery  were  knocked  down  and  with  thf 
boom  and  two  dippers  were  shipped  separately  by  steam- 
ship. The  hull  of  the  dredge  was  towed  by  a  tug,  and  some 
very  rough  weather  was  encountered  without  accident.  The 
second  dredge  of  the  same  type,  the  "Paraiso,"  is  expected  to 
be  completed  about  the  middle  of  April.  These  dredges  were 
described  in  detail  in  "Engineering  News,"  of  Mar.  12,  and 
are   built   by   the   Bucyrus   Co.,   South   Milwaukee,   Wis. 

Small  Sketch-Bonrd  for  Loose  Form-Sheets — A  paper- 
clamp  of  a  kind  already  illustrated  in  "Engineering  News"  is 
one  feature  of  a  sketch-board  particularly  intended  for  loose 
form  sheets,  designed  by  Chas.  P.  Wiweke,  Albany,  N.  Y.  The 
board  and  the  paper-holding  details  are  shown  in  the  draw- 
ing herewith.  The  following  describes  it  in  the  words  of 
the   designer: 

The  board  is  a  piece  of  soft  wood  about  %  in.  thick.  The 
narrow  strip  to  the  left  is  hardwood,  with  edge  planed  smooth 
and  true  for  the  triangle  to  slide  against.  This  eliminates 
the  need  for  a  T-square.  The  strip  is  held  with  three  small 
screws.  The  paper-holding  device  consists  of  a  thumb  nut. 
a  washer,  and  a  button-head  screw.  The  thumb  nut  when 
given  half  a  turn  will  grip  the  paper  so  tightly  that  the  paper 
would  be  torn  before  it  would  come  out.  Several  sheets  may 
be  on  the  board  at  a  time  if  desired. 
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The  complaint  that  manufacturing  concerns  are  doing 
engineering  work  on  plant  design  and  construction  in  or- 
der to  facilitate  the  sale  of  their  product  is  not  a  new 
one.  The  specific  form  of  this  complaint,  voiced  by 
George  Gibbs  at  the  last  meeting  of  the  New  York  Rail- 
road Club  and  noted  elsewhere  in  this  issue,  shows  that 
the  difficulty  is  particularly  acute  in  the  electric-railway 
field.  That  the  results  are  not  always  of  the  best  is  indi- 
cated by  occasional  reports  which  we  receive  concerning 
such  work.  If  such  practice  does  not  tend  to  promote 
good  engineering,  every  attempt  to  eliminate  it  is  laud- 
able. 

Whatever  may  have  been  the  situation  once,  there  is 
now  little  attempt  to  eliminate  the  engineer  in  connec- 
tion with  the  sale  of  ordinary  machinery.  Probably  the 
situation  still  exists  in  the  electrical  field  because  of 
some  continued  need  of  stimulating  sales.  A  similar  sit- 
uation seems  to  exist  through  competition  in  the  smaller 
fields  of  heating  and  ventilating. 

We  must  believe  that  this  is  a  passing  condition.  The 
efforts  of  Mr.  Gibbs  and  others  to  hasten  its  departure 
arc  in  the  line  of  obvious  industrial  drift,  for  such  work 
in  engineering  design  is  out  of  harmony  writh  the  present 
tendency  toward  specialization  in  manufacture.  At  pres- 
ent, specialization  in  electrical  manufacture  is  not  as 
complete  as  in  some  other  lines  of  industry;  but,  if  the 
hlmis  arc  read  aright,  it  is  inevitable.  Specialization  is  a 
logical  continuation  of  the  division  of  labor  which  has 
developed  during  the  past  few  centuries  and  has  led  to  re- 
markable industrial  developments. 

The  manufacturing  concern  is  organized  to  carry  on 
the  special  work  of  production.  Its  organization  is  not 
adapted  to  carry  on  the  work  done  by  the  independent 
Consulting  and  designing  engineer.  Its  experts  may  in- 
deed know  more  about  electric  locomotives  than  any  con- 
g  engineer;  and  more  concerning  the  intricacies  of 
motors,  of  insulators,  ami  of  the  various  details  which  in- 
volve whole  arts  in  themselves.  Bui  the  purchaser  needs 
tin-  advice  of  the  engineer  who  can  view  the  problem 
from  a  broader  standpoinl  than  any  specialist,  one  who 
fully  understands  first  of  all  the  user's  special  require- 
ments and  who  is  not  limited  in  his  choice  to  the  prod- 
uct- of  any  single  manufacturer. 


Cooncerir&imiji*  ""Calamrailly  Res= 
ervoirs" 

It  is  a  difficult   thing  for  an  engineer  to  prodi at 

the  present  dav.  anything  radically  new  in  dam  construc- 
tion.  So  far  as  we  arc  aware,  however,  the  type  of  dam 
proposed  by  .John  W.  Alvord  for  flood  protection  on  the 
Si  into  River,  above  Columbus,  Ohio,  is  entirely  new. 

Kb  described  by   Mr.   Alvord   in  his  paper  published  on 
i'   751  "f  our  last  issue,  the  distinguishing  feature  of  tin; 


proposed  dams  would  be  the  provision  of  permanent 
openings  through  the  dam  at  its  base.  These  openings 
would  be  designed  large  enough  to  pass  not  merely  the 
ordinary  flow  of  the  river  hut  a  considerable  flood  before 
the  reservoir  would  fill  to  the  top.  The  volume  of  water 
passing  through  these  openings  will,  of  course,  depend 
upon  the  head.  Thus,  at  lowest  water,  in  seasons  of 
drought  for  example,  the  entire  flow  of  the  river  would 
pass  through  the  opening  only  partially  filling  it.  At 
the  average  flow  of  the  year,  the  reservoir  might  be  filled 
so  that  there  would  be  a  head  of  several  feet  over  the 
opening  and  the  water  would  escape  under  pressure.  In 
case  of  sudden  flood,  the  reservoir  would  gradually  till, 
but  the  head  of  the  water  on  the  opening  would  increase 
as  it  filled  so  that  more  and  more  water  would  he  dis- 
charged, until  with  the  reservoir  full  the  openings  be- 
neath the  dam  would  be  discharging  as  much  water  into 
the  stream  as  would  produce  as  large  a  flood  as  the 
stream  channel  would  carry  without  serious  damage. 
This,  in  brief,  as  we  understand  it,  is  the  theory  of  the 
operation  of  Mr.  Alvord's  proposed  type  of  "detaining 
dam." 

We  see  no  defect  in  the  theory.  In  the  practical  exe- 
cution of  such  a  design,  however,  very  great  care  would 
be  requisite  in  order  that  trouble  did  not  arise.  For  one 
thing,  the  power  and  velocity  of  a  flood  discharging 
through  channels  under  a  dam  with  the  high  head  that 
would  exist  at  flood  time  are  something  enormous.  The 
erosive  force  of  such  a  current  is  a  thing  to  he  taken  care- 
fully into  account.  Unless  the  dam  were  of  very  low 
height,  no  masonry  could  be  relied  upon  to  withstand 
such  a  current  and  the  escape  pipes  would  have  to  be 
built  of  heavy  steel  plate.  Care  would  have  to  he  taken 
that  this  huge  jet  did  not  have  vibrations  set  up  in  it  by 
obstructions  or  other  causes.  The  dynamic  effect  of 
such  vibration  upon  the  dam  structure  might  he  serious. 

Again,  when  great  floods  come,  such  as  these  proposed 
"Calamity  Reservoirs,"  as  Mr.  Alvord  terms  them,  are  in- 
tended to  absorb,  a  vast  amount  of  wreckage  is  carried 
downstream.  Much  of  this  floats  on  the  surface,  hut  a 
great  ileal  of  it  is  carried  along  the  bottom  by  the  force 
of  the  current.  There  would  seem  to  be  a  chance  at 
least  that  sunken  logs,  boulders  and  similar  materials 
might   be   swept    down    to    the   dam    and    carried    into   the 

waste  pipes  beneath  it.  causing  them  to  ,  log,  and  perhaps 

setting  up  vibrations  in  the  issuing  stream  of  water  as 
above  suggested.  It  might  be  possible,  by  auxiliary  dams 
or  other  means,  to  catch  the  debris  brought  down  by  the 
Hood  and  protect  the  openings  beneath  the  main  dam 
from  clogging;  but  plans  for  this  would  need  to  be  care- 
fully considered. 

The  principal  advantage  of  this  proposed  type  of  dam 
is  that   most  t>(  the  land   in  the  reservoir  back  of  the  dam 

would  never  be  overflowed  Bave  in  seasons  of  exceptional 
floods,  perhaps  not  once  in  ■■>  do  en  or  twenty  years.  For 
farming  purposes,  therefore,  ii-  value  would  be  hardly 

affected.      In    fact,    then-    are    hundreds    of    thousand-    of 

acres  of  rich  river  bottom  bind-  which  are  overflowed  to  a. 
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greater  or  less  extent  almost  every  year,  but  which  are 
accounted  the  most  valuable  portion  of  the  farms  of 
which  they  form  a  part.  Since  the  value  of  the  land 
necessary  for  reservoirs  where  stream  regulation  by  stor- 
age is  undertaken  is  one  of  the  largest  items  of  cost,  Mr. 
Alvord's  suggestion  is  an  important  one. 

On  the  other  hand,  such  a  dam  and  reservoir  serves  no 
other  purpose  than  protection  against  the  destruction  of 
a  flood  which  may  occur  only  once  in  ten  or  twenty  or 
fifty  years.  It  has  generally  been  considered  one  of 
the  most  important  advantages  of  the  reservoir  system 
of  river  regulation  that  it  would  increase  the  low-water 
flow  of  the  stream  as  well  as  reduce  the  flood  stages.  The 
economic  gain  from  supplementing  the  stream  flow  in 
times  of  drought  is  probably  fully  as  great  as  from  stor- 
ing the  floods.  In  fact,  for  either  irrigation  or  city 
water-supply,  the  purpose  of  dam  and  reservoir  construc- 
tion is  to  maintain  the  flow  at  low  water.  Flood  protec- 
tion is  merely  incidental. 

It  has  be.n  objected  that  water  storage  to  maintain 
low-water  flow  and  water  storage  of  floods  conflict  with 
each  other,  since  for  the  former  purpose  the  reservoir 
should  be  kept  full  and  for  the  latter  purpose  it  should 
be  kept  empty.  It  is,  however,  possible  by  intelligent 
use  of  the  gates,  to  use  a  reservoir  for  both  purposes,  es- 
pecially if  the  reservoir  is  designed  with  such  ample  pro- 
vision for  drawing  off  the  water  as  Mr.  Alvord  pro- 
poses.  Which  plan  is  the  better  to  adopt  in  a  particular 
case  will  have  to  be  determined  by  the  engineer  with  re- 
gard to  the  local  conditions. 

Wlh^ft  H§  ttlh©  dhesvpesft  Tsnp©  of 


It  is  generally  understood  by  engineers  that  the  cheap- 
est of  all  methods  of  excavation  is  hydraulic  dredging. 
It  is  not  at  all  uncommon  for  large  contracts  for  hy- 
draulic dredging  to  be  executed  under  favorable  condi- 
,,i  a  cosl  as  low  as  five  or  six  cents  per  cubic  yard 
of  material  moved.  Next  to  the  hydraulic  dredge  as  a 
machine  for  economical  digging  comes  the  ladder  dredge 
with  it-  endless  chain  of  buckets.  That  typically  Ameri- 
oj  excavating  machine,  the  dipper  dredge,  and 
it-  dry-land  prototype,  the  steam  Bhovel,  are  generally 
rated  pensive  machines  Eor  handling  the  class 

erials  where  the  hydraulic  dredge  or  the  ladder  ex- 
cavator works  to  best  advantage. 

It  is  of  greal   interest,  therefore,  to  note  that  under 
ecial  conditions  where  the  work  is  confined  to 

digging  alone,  and  the  item  of  transportati loes  no1 

enter,  thai  typically  American  machine,  the  Bteam  shovel, 

D    |      bjijty  to  handle  matei  ial  ai  a  lower  cost 

per  cubic  yard  than  has  ever  been  attained,  as  fai  as  we 

can  recall,  by  any  other  type  of  •    cavi a  machine.  On 

p_  ;■■  ■  .  .  m  de  'i  ibed  the  very  large 

ich  have  been  recently  buill  for  the  work 
■  •  the  overlj  ing  mat  rial  from  some  Hat  coal 
I    Qtra]   W(  it.     The  e  huge  mat  bine    are 
actual  all  their  operating  ma- 

chine! i  iilac    to    the    well 

known   rail  ovel,  bui  the  complete 

mfl(  hi,  ir  too  large  to  travel  over  a  rail- 

way line.    The  b  have  a  (  a» 

of  8  cu.yd.,  and  i  the  i       of  an 

boom. 


Under  the  conditions  in  which  it  is  used  for  coal-seam 
stripping,  there  is  no  transportation  whatever  involved 
in  handling  the  material,  and  the  shovel  works  at  its 
maximum  efficiency  since  there  is  no  time  lost  in  wait- 
ing for  trains,  spotting  cars,  etc.  The  machine  simply 
travels  hack  and  forth  in  parallel  lines  over  the  coal  seam, 
excavating  the  entire  mass  of  overlying  material  and 
dumping  it  to  one  side  along  the  track  made  at  the  pre- 
vious passage  (the  coal  then  uncovered  having  previously 
been  removed). 

Cost  sheets  of  the  operation  of  these  machines  have 
been  shown  us,  indicating  a  cost  including  all  operating 
expenses  of  between  two  and  three  cents  per  cubic  yard. 
We  believe  this  figure  does  not  include  the  interest  and 
depreciation  on  the  shovel  itself  and  other  plant  used,  and 
we  are  uncertain  whether  it  includes  overhead  charges. 
Making  allowance  for  these  things,  however,  it  still  re- 
mains such  a  remarkable  showing  for  this  typically 
American  excavating  machine  that  it  deserves  wide  pub- 
licity. 

From  the  point  of  view  of  the  mechanical  designer, 
it  may  fairly  be  said  that  the  steam  shovel  with  its  va- 
rious motions  represents  a  greater  feat  of  mechanical  de- 
sign than  the  ladder  excavator,  which  is  the  typical  dig- 
ging machine  of  Europe.  The  steam  shovel  is,  in  fact,  an 
attempt  to  reproduce  by  mechanical  means  the  operation 
of  the  workman  using  a  hand  shovel.  The  astonishing 
reduction  in  cost  of  operation  which  results  from  devel- 
oping the  machine  to  extraordinary  size  is  another  not- 
able illustration  of  the  economic  results  which  are  pos- 
sible nowadays  when  work  is  done  on  a  sufficiently  large 
scale. 


©ramp  cranes 


In  the  investigations  into  the  contract  work  on  New 
York  State  highways,  which  has  been  proceeding  during 
the  past  few  months,  one  feature  which  has  been  promi- 
nently brought  out  is  the  powerful  influence  exerted  by 
some  of  the  companies  issuing  contractors'  bonds  and 
their  agents  in  connection  with  the  award  of  the  con- 
tracts and  the  relations  of  the  State  authorities  to  the 
contractors.  There  has  been  strong  evidence  of  an  inti- 
mate connection  between  some  of  the  men  "higher  up"  in 
the  political  machine  and  possibly  in  the  State  govern- 
ment itself  and  the  companies  which  secured  the  lion's 
share  of  business  from  the  contractors  on  the  State  work. 
There  is  good  reason  to  believe  that  competition  between 

the  different  compi is  issuing  contractors'  bonds  is  on 

the  basis  of  securing  inside  influence  in  connection  with 
public  works  of  magnitude  rather  than  competition  eon- 
die  lid  in  1 1 'ilinarv  manner. 

There  is,  on  the  part  of  contractors,  a  very  general 
protest,  we  believe,  against  the  charges  and  methods  <>f 

the  bonding  companies.  A  formal  expression  of  this  pro- 
test wa  recently  made  by  Mr.  Lincoln  Bush  in  the  form 
of  a  letter  which  was  read  at  the  annual  meeting  of  the 
American  Institute  of  Consulting  Engineers.  As  this 
letter  i  of  wide  interest  to  engineers  anil  contractors,  if 
ii  i  bi  en  given  oul  for  publication  and  we  prini  it  as  fol- 
lows : 

Ah    jroil     o.     aware,    it     e.    ini i    pimMer    on    c-cuimI  nut  I  i.ii 

wnrii  to  require  tti itraotoi   to  provldi    ■  lurety  bond  with 

a  bonding  ooi nj    foi    Faithful  exeoutlon  "i   thi    work      Tin* 

i  i    nil  ii  i  i  for  public  worka,  auob  ai  olty,  oountj  and 
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tate  work,  and  is  quite  generally  true  of  work  let  by  private 
ontracts  where  the  importance  of  the  work  seems  to  make 
ieslrable  such  bond.  Quite  frequently,  however,  such  bonds 
ire  not  required  by  railroad  and  other  similar  companies. 

I   have  noticed   that   there   is  no  regular   uniformity  in  the 
imount  of   the   bonds  specified   by   engineers,    even  though   the 
azard   and   character    of   the    work    is   similar.      To    illustrate: 
[  have  seen  in  forms  of  contract,  bonds  specified  varying  from 
25%   to  50%   on  the  same  class  of  work.     It   has  come   to   my 
notice   that   some   engineers   in   making   up   their   specifications 
ind  form  of  agreement,  do  not  know  that,  without  any  regard 
to  what  they  specify  as  to  amount  of  bond,  the  bonding  com- 
panies will  not  provide  a  bond  except  for  the  total  amount  of 
the   contract.      The    present    rate    is    %  %    per    annum    on    the 
total  amount  of  the  contract  determined  at  the  time  of  letting. 
It   will   be   evident    to   you    from   this    that    the    ideas    of   the 
ngineer  who  prepared  the  form  of  agreement  are  absolutely 
1    so    far    as    amount    of    security    deemed    necessary    in 
(lie    engineer's    judgment,    and,    furthermore,    since    the    bond- 
ins  companies  have  united  in  requiring  the  contractor  to  take 
bond  on  the  total  amount  of  the  contract,  the  engineer's 
client    must   necessarily   pay   more    than   his   engineer   advisor 
deems  necessary,   and   this  amount   simply  goes  into  the  pock- 
the    bonding    companies.      There    is    neither    equity    nor 
[justice    in    the    attitude    of    the    bonding    companies    regarding 
Ithis   matter;    and    it   has    seemed    to   me    that   a    matter   of   this 
Iklml.  disregarding  the  engineer's  requirements  and  increasing 
tiie  cost  of  work  to  his  clients,  is  one  well  within  the  province 
of  the  American  Institute  of  Consulting  Engineers  to  consider. 
I    would    like    very    much    if    some    action    on    the    part    of    the 
Institute  should    lead    to    the    breaking   up    of    the    combination 
Oi    the   surety   bonding  companies   which   now  exists. 

In  two  instances  which  have  recently  come  under  my 
attention  and  direction,  the  contractors  have  made  an  agree- 
ment with  the  owner  which,  though  somewhat  burdensome 
and  unusual,  has  prevented  the  contractors  referred  to  from 
being  held  up  by  the  surety  companies.  In  one  case  the 
contractor  agreed  to  let  the  owner  retain  20%  of  his  esti- 
mates instead  of  10%  up  to  a  time  when  the  20%  reservation 
would  reach  a  sum  equal  to  $50,000,  after  which  time  the 
ordinary  10%  reservation  was  made.  In  the  other  case  the 
■■■tor  had  high-grade  securities  and  deposited  these 
securities  with  the  owner,  the  same  to  be  held  as  a  guarantee 
for  the  faithful  performance  of  the  contract. 

There  is  neither  equity  nor  justice  shown  to  the  owner 
nor  the  contractor  in  the  attitude  of  the  bonding  companies, 
and  these  bonding  companies  absolutely  ignore  and  disregard 
the  requirements   placed  in   the   contract   by  the   engineer. 

You  can  see  how  through  political  influence  in  large  public 
works  certain  bonding  companies  might  get  practically  all 
of  tiie  surety  business.  Take  a  contract,  for  instance, 
amounting  to  $3,000,000;  the  bonding  company  would  require 
the  contractor  to  pay  %%  per  annum  on  $3,000,000  for  such 
bond;  In  other  words,  the  contractor  would  pay  $15,000  a 
year  to  the  bonding  company,  and  if  such  a  contract  covered 
a  period  of  three  years,  as  would  likely  be  required  with  a 
contract  of  such  magnitude,  it  would  amount  "to  an  expendi- 
ture of  $45,000. 

Is  it  right  that  the  owner  or  the  municipality  should  be 
required  to  pay  an  amount  governed  by  possibly  selfish 
motives  rather  than  the  good  judgment  of  the  engineer,  who 
should  be  fully  qualified  to  appraise  the  hazards  connected 
with   the  work? 

I    also    know    where    a   surety    bond    of    this    kind    Is    taken 

out  and   where  the  engineer  makes  changes  affecting  the  cost, 

the    work,    which    frequently    and    necessarily    occurs, 

that    the    bonding    company    regards    any    such    change    as    a 

i  of  contract  with  them  so  far  as  the  bond  Is  concerned 

and  all  such  changes  must  be  submitted  to  them  for  approval. 

"   readily  see  that   In   the  event   of  the  contractor  fall- 

Ini;     how     tin      blinding     company     might     escape     liability    on 

round    that    it    had    not    approved    of    such    changes;    and 

I  have   known   rases  of   this   kind   to  occur. 

We  understand  that  Mr.  Bush's  letter  has  been  referred 
l"  a  committee  of  the  Institute   for  consideration.     The 
BUbjecl  is  one  whose  importance  will  be  generally  recog- 
nized; but  ,1  will  take  a  long  and  united  effort  to  loosen 
the  hold  which  the  bonding  companies  have  obtained  in 
•  nun  h  ih  contracts  for  public  works. 
'•  is  nut  -ii  very  long  ago,  as  the  older  generation  at 
oi    engincei      and    contractors    will    recall,    when 
we    bond     required     of    a    contractor     was    given     in 

,,;|! I     persona]    sureties.      The    difficulties    in 

collecting     From     such     bondsmen     in    case    of   default 


made  it  a  very  easy  matter  for  the  bonding  companies  to 
secure  the  amendment  of  laws,  first  permitting  and  then 
requiring  the  guarantee  of  public  contracts  by  a  bonding 
company.  If  the  bonding  companies'  connection  with 
polities  were  severed,  it  would  be  a  comparatively  ea  j 
matter  for  a  number  of  large  contractors  to  combine  in 
the  organization  of  a  rival  bonding  company  to  conduct 
a  competitive  business.  To  do  so  at  the  present  time, 
however,  would  be  to  incur  the  enmity  of  men  of  large 
political  and  business  influence  who  are  interested  in  the 
present  bonding  companies  which  have  the  power  practic- 
ally to  say  whether  or  not  a  contractor  may  do  business. 

In  the  conduct  of  private  work,  however,  the  way  out 
for  the  defeat  of  the  bonding  companies  is  comparatively 
easy.  When  the  owner  for  whom  the  work  is  being  done  is 
enough  of  a  business  man  to  realize  that  the  fee  which  the 
bonding  company  exacts  is  m  the  long  run  paid  by  him 
and  not  by  the  contractor,  it  will  be  in  many  cases,  com- 
paratively easy  to  effect  a  mutual  agreement  between  the 
owner  and  the  contractor  by  which  the  services  of  the 
bonding  company  may  be  dispensed  with. 
& 

Tlhe  ComifliPffimaitlSoim  ©f  Ps°ofo  Wnna= 

tllhrcn>p  ML  Dsiimnells  a§  a  Mesialb©a:> 

off    (Uh©    Himft©2°sft^£©  C<Dffia=> 

fflm©2°c©    C©inmffiffins§l(DEii 

In  reports  about  the  discussion  preceding  the  Senate 
confirmation  of  the  President's  nomination  of  Prof.  Win- 
throp  M.  Daniels  as  member  of  the  Intel-state  Commerce 
Commission,  stress  seems  to  be  laid  on  some  opposition 
that  developed,  based  on  charges  of  pro-corporation  pre- 
judice. It  is  especially  important  in  view  of  the  valua- 
tion of  railway  properties  now  thrown  upon  the  Inter- 
state Commerce  Commission,  that  capable  and  fair-mind- 
ed men  be  selected  for  vacancies  on  this  important  board. 
If  the  Commission  should  be  dominated  by  men  of 
marked  anti-corporation  leanings,  the  railroads  might 
suffer  hardship;  if  the  Commissioners  should  be  deemed 
too  friendly  to  any  corporate  interest,  then  their  work 
might  be  discredited  before  the  public.  The  most  de- 
sirable men,  of  course,  should  be  free  from  prejudice  to- 
ward either  side  and  it  is  pertinent,  after  these  rumors, 
in  examine  Prof.  Daniel's  record. 

There  has  been  mentioned,  specifically,  as  evidence  of 
his  alleged  bias,  the  proceedings  of  the  New  Jersey  Hoard 
of  Public  Utility  Commissioners  (of  which  he  was  a 
member)  in  its  investigation  of  the  rates  of  the  Public 
Service  Gas  Co.  Assuming,  for  the  sake  of  the  argu- 
ment, that  the  New  Jersey  Hoard  was  very  largely  in- 
fluenced by  Prof.  Daniel's  views  in  this  case,  it  is  o(  in- 
terest to  examine  the  report  to  find  indications  of  bias, 
either  for  or  against  utility  corporations. 

This  company  was  charging  $1.10  per  thousand  .nine 
feet  of  gas,  with  a  discount  of  10c.  for  prompt  payment. 

The  Hoard account  of  complaints,  initiated  an   inves 

ligation  of  the  reasonableness  of  these  charges.  At  the 
outset,  the  gas  company,  and  the  allied  electric  company, 
submitted  a  proposition  gradually  to  reduce  their  rates. 

The  Hoard  refused  to  consider  this,  because  it  tie,)  to- 
gether two  services  having  no  relation  with  cub  other 
and  fixed  the  rates  for  five  years  without  investigation. 
The  appraisal  proceeded.    The  Commission  found  a  value 

of  tangible  property   ol  $3,725, while  the  eoi nj 

claimed  $6,818,940.    The  Board  allowed  $1,085,000  for 
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all  intangible  elements  under  the  name  of  "going  value," 
against  the  company's  claim  of  $3,090,000.  The  Board 
further  found  that  a  rate  of  90c.  per  thousand  cubic  feet 
would  return  approximately  8%  on  the  total  appraised 
value.  The  company  contended  that  the  valuation  fixed 
by  the  Board  should  not  fall  below  the  par  value  of  se- 
curities originating  in  the  merger  (in  1899)  of  six  dif- 
ferent gas  and  electric  concerns.  In  effecting  the  consoli- 
dation some  $9,100,000  stocks  and  bonds  were  issued. 
The  Board  found  that  this  capitalization  was  in  excess  of 
the  real  assets  and  that  they  were  not  bound  by  common 
law  or  statute  to  accept  this  figure,  even  though  it  had 
passed  unchallenged  by  the  State  at  the  time  of  consoli- 
dation. 

The  company  indicated  its  intention  of  contesting  the 
basis  of  the  Commission's  valuation.  Thereupon,  the 
Commission  openly  expressed  its  hearty  desire  for  a  ju- 
dicial review  of  the  principles  and  accepted,  without  pre- 
judice to  the  company  pending  settlement,  its  extension 
of  the  90c.  rate  to  the  entire  service  of  the  company. 
The  New  Jersey  Supreme  Court  has  supported  the  Com- 
mission and  the  matter  is  now  before  the  highest  state 
tribunal,  the  Court  of  Errors  and  Appeals. 

A  careful  reading  of  the  report  and  order  in  this  case 
will  furnish  cold  comfort  to  anyone  who  believes  in  either 
extremely  liberal  or  very  harsh  treatment  of  corporations. 
The  Board  very  evidently  aims  to  be  fair  and  judicial. 
As  an  example  of  this  judicial  attitude,  a  few  sentences 
may  be  quoted  from  the  section  dealing  with  '"going 
values." 

We  are  of  opinion  that  Messrs.  Humphrey  and  Miller's 
estimate  of  the  cost  of  reproducing  the  business  cannot  be 
accepted  as  controlling.  «  *  «  First,  their  estimate  is 
based  upon  an  excessive  valuation  of  portions  of  physical 
property,  notably  land;  »  »  »  second,  the  two  periods  em- 
braced in  their  estimate  ought  to  have  been  partially  teles- 
coped; •  *  •  third,  the  method  itself  is  necessarily  so 
hypothetical  that  it  cannot  readily  be  tested  by  the  touch- 
stone  of   reality.     •     •      • 

We  find  it  also  impossible  to  accept  the  minimum  estimate 
of  Professor  Hemis  of  $171, (Mm  as  the  possible  allowance  f<>r 
preliminary  and  development  expenses.  *  *  *  Professor 
!:■  mis    has    built   his   estimate   upon   the   assumption    that   any 


preliminary  development  expenses  or  early  overhead  charges 
would  surely  be  confined  to  the  first  million  dollars  of  invest- 
ment and  to  sales  of  the  first  two  billion  feet  of  gas     •     •     • 

There  is  no  specific  evidence  that  any  of  the  franchises  has 
a  specific  value  stated  in  dollars  and  cents.  *  *  *  It  is 
well  known  that  it  is  the  public  policy  of  the  State  of  New 
Jersey  at  present  not  to  allow  capitalization  of  franchises 
for  an  amount  in  excess  of  the  actual  cost  involved  in  ob- 
taining said  franchises.  That  this  is  a  wise  and  equitable 
policy  we  think  is  incontestible.  »  *  *  When  by  second- 
ary franchises  permits  to  locate  are  granted  to  a  company 
without  other  expense  than  the  necessary  business  and  legal 
costs  of  securing  municipal  consent,  it  seems  unthinkable, 
as  a  matter  of  equity  and  public  policy,  that  the  easements 
thus  gratuitously  granted  should  be  made  the  basis  for  an 
additional  charge  to  be  imposed  upon  the  grantor.      *      *      * 

There  are  virtually  two  contentions  raised  by  the  company 
to  establish  the  aggregate  value  of  these  franchises.  The 
first  is  based  upon  the  capitalization  agreed  upon  in  1899, 
when  six  different  concerns  merged  and  consolidated.  *  *  * 
Whatever  the  precise  amount  of  water  that  was  injected  in 
securities  resulting  from  this  consolidation,  the  company 
claims  that  these  securities  have  been  issued  under  due  form 
of  law,  that  they  have  been  scattered  far  and  wide,  and 
people  have  paid   for   them   with   honest  money.     *     •     * 

The  contention  that  the  aggregate  face  value  of  the  se- 
curities originating  in  the  merger  cannot  be  questioned  in  a 
rate-making  valuation  we  believe  is  wholly  unfounded. 
*  *  *  If  the  value  of  the  company's  property  originally 
equaled  the  face  value  of  securities,  and  if  the  present  fair 
value  of  the  property  used  or  useful  in  serving  the  public  has 
grown  to  exceed  the  power  of  these  securities  or  has  dimin- 
ished so  as  to  fall  short  of  the  face  value,  it  is  the  fair  value 
of  the  property,  not  the  face  value  of  stocks  and  bonds,  that 
must  control.  If  the  value  of  the  company's  property  never 
did  equal  the  face  value  of  the  security,  the  case  is.  if  any- 
thing, stronger  for  looking  to  the  value  of  the  property,  and 
not  to  the  nominal  value  of  the  securities,  to  find  a  base  for 
fixing   rates. 

These  and  similar  parts  indicate  proper  solicitude  for 
the  public  welfare.  There  should  be  an  equal  number  of 
places  where  the  report  would  show  that  the  legitimate 
investor  need  not  be  discouraged.  There  are  such  pass- 
ages and  it  is  on  them  that  the  charge  of  bias  presumably 
was  made.  Neither  class  of  statement  should  be  takeDj 
alone;  taken  together  there  can  be  no  serious  objections 
lo  either.  On  any  grounds  so  far  cited,  there  seems  no 
good  reason  why  Prof.  Daniels  should  not  prove  an  able 
and  conscientious  commissioner. 
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Gases  fromm  Imlhoffi'  Sewage 
TairaRs 

Sit     In  Engineering   News,  of  Apr.  8,  p.  760,  you 
if  the  gasi     esi  aping  from  some  of  the 
Imlioir  tanks  in  Atlanta,  Qa.     Comparing  these  results 
with  tl  anlcs  still  bo  commonly  used,  and 

other    sewage    plants,    they    are  rat  living. 

The    chief    oflensi  e    gas,    namely,    hydrogen    Bulphide, 

'i   the    tench  con 
ne<  ted  « ith  found  to  be  0.0$  ;  thai  is,  it  was 

completely  eliminated  in  ev<  i      ampli   thai  we    taken, 
Tin-   result,   -  ea pected   in  all    tmhofl 

thai  are  properly  designed  and  operated.  And 
with  tin-  evidence  coming  from  the  large  I  [mhofl  planl 
in  oui  country,  il   i     thoroughly  al    thii    day 

to  maintain  thai   il  hae  al   lasl  become  practicable  and 


economical  to  dispose  of  the  sewage  of  large  cities  with- 
out any  disagreeable  odors  whatsoever,  the  last  serious 
diffii  nlty  in  the  way  of  this  desirable  resull  having  now 
Keen  removed. 

Attention  should   further  be  directed  to  the  fad    thai 

92.795   of  the  gases  escaping  are  methane  and  hydr a, 

and  only  l.ii'i'  is  carbon  dioxide.  Tins  further  resull. 
when  compared  with  the  average  German  results,  respec- 
tively, of  I-'*',  and  25%,  also  indicates  thai  the  much 
more  dilute  American  dome-lie  sewage  when  compared 
with  European  sewage,  will  oiler  no  difficulties,  either  in 
extinguishing  the  activity  of  bacteria  producing  malodor- 
.  i  oi  in  maintaining  the  activity  of  those  produc- 
ing non-odorous  gases. 

Kl   I  Kl  I,  I' 1 1      II  BRING. 

\eu-  York  City,  \|u-.  3,  19]  I. 
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Sir — The  inclosed  clipping  is  from  "Collier's  Weekly." 
I  have  been  a  subscriber  to  Engineering  News  for 
15  years  and  have  read  many  articles  in  it  relating  to 
failures,  damages  and  benefits  of  dam  construction,  but 
I  have  never  seen  any  discussion  in  your  columns  about 
<'>e  feature  of  dam  construction  which  ''Collier's"  refers 
to,  and  the  engineering  that  it  involved. 

T.  M.  A. 

Oswego,  N.  Y.,  Apr.  1. 

[Notwithstanding  the  date  of  our  correspondent's  let- 
ter, it  is  no  joke  but  a  serious  matter,  as  will  be  evident 
to  any  reader  from  the  clipping  sent,  which  we  reprint  as 
follows : 

In  Keokuk,  la.,  an  enterprising  firm  of  capitalists  built  a 
dam  across  the  Mississippi  River  and  set  the  peerless  Daddy 
of  American  waters  to  work  running  the  trolleys,  lighting  the 
streets,  and  turning  the  washing  machines  in  a  hundred 
cities  and  towns.  It  was  a  tremendous  job  of  work  which 
involved  the  wiping  out  of  farms  and  villages  and  railroads, 
the  rearrangement  of  a  hundred  square  miles  of  scenery,  and 
some  minor  changes  in  climate;  and,  as  usual  with  gigantic- 
enterprises,    it    produced    some    unexpected    results. 

For  one  thing  it  brought  great  numbers  of  young  engi- 
neers to  Keokuk.  They  had  worked  all  over  the  world  on 
water  powers,  usually  in  spots  well  concealed  from  civiliza- 
tion and  well  insulated  from  feminine  charm.  Then  they 
came  to  the  Keokuk  job,  where,  15  minutes  from  the  roaring 
rapids  were  the  homes  of  Iowa's  finest  families,  full  of  young 
women  ready  and  willing  to  admire  the  wild,  free  life  of  the 
engineer.  The  result  was  over  a  hundred  weddings  in  two 
years,  and  when  the  dam  was  completed  and  the  young  engi- 
neers moved  on,  they  took  with  them  the  young  women  of 
Keokuk    en    masse. 

Ill  the  interest  of  scientific  accuracy  we  have  investi- 
gated the  above  story  and  are  informed  that  the  exact 
number  of  weddings  celebrated  in  Keokuk  traceable  to 
the  dam  is  68,  up  to  the  present  time.  Evidently  engi- 
Qeers  are  proficient  enough  in  this  branch  of  engineering 
work  to  need  no  instruction  from  technical  journals.  We 
sincerely  trust  that  in  this  important  aspect  of  dam  con- 
struction there  may  be  no  failures  and  no  suits  for  dam- 
ages.—Ed.] 

>■ 

Useffial  Testis  ©ira  ModeEs 

Sir — On  the  subject  of  the  use  of  models  in  engineer- 
ing design,  previously  discussed,  I  should  like  to  submit 
tin'  following. 

While  it  is  true  that  an  ordinary  tin  bucket  would  be 
a  poor  model  for  a  large-sized  container  of  water,  with 
its  curved  bail  and  thin,  unst.iffened  metal,  there  are  oases 
where  model-  are  eminently  useful  and  tell  a  true  story 
as  to  what  may  he  expected  m  full-sized  members. 

Small  compression  members  are.  in  a  sense,  models  of 
larp'  mies.  ami  the  information  determined  therefrom,  in 
of  the  fad  that  it  is  often  discredited,  lias  proven 
tn  l.e  reliable. 

In  some  model  tests  described  in  Bulletin  No,  II.  Uni- 
versity of  llliiuus  Engineering  Experiment  Station,  the 
weli-plate  nf  one  of  the  com  predion  members  had  a  width 
between  rivets  equal  to  50  times  its  thickness.  Good 
specifications  would  limit  this  distance  to  •">'.'  or  at  mosl 
Hi   limes   the    thickness,    which    means    that    model    tests 

long  ago  discovered   thai    this   was  a   is I   limit.    This 

particular  member  Bhowed  poor  results,  the  web  buckled 
and  the  lattice  liar  stresses  were  high.  The  same  member 
had  lattice  bars  of  length  between  end  rivets  ;n  times  the 
thickness  of  the  bar.  Tins  is  also  contrary  to  good  Bpeci- 
Bcations  ami  to  information  well  understood  at  the  time 


of  making  these  tests,   information   gained  from  model 
tests. 

Such  investigations  are  useless.  They  tell  nothing  re- 
garding the  strength  of  compression  members  of  proper 
design,  for  the  members  tested  are  themselves  of  improper 
design.  For  instance,  in  these  tests  the  stresses  in  the 
lattice-bars  were  measured ;  but  the  results  found  are 
quite  misleading,  for  the  reason  that  the  members  are  so 
flimsy  that  lattice-bar  stresses  are  necessarily  erratic. 

The  same  bulletin  tells  of  inability  to  detect  any  lattice- 
bar  stress  in  bridge  members  in  service,  showing  that  in 
properly  designed  members  the  lattice-bar  stresses  are 
small. 

Some  time  ago,  I  helped  to  make  tests  on  two  of  the 
largest  column  models  ever  tested.  The  mem- 
bers were  exceedingly  stiff  laterally,  having  longitudinal 
diaphragms  and  double  stiff  lattice.  They  began  to  show 
signs  of  distress  at  just  about  the  elastic  limit  of  the 
steel  (nickel  steel),  and  failed  at  a  load  not  much  greater, 
exactly  as  small  models  will  do.  The  first  visible  sign  of 
failure  was  in  outstanding  metal  that  was  relatively  thin, 
precisely  what  a  little  model  would  do.  The  greatest  les- 
son of  these  very  tests  is  the  fact  that  they  acted  just  as 
little  models  would  do. 

Edward  Godfrey. 

Monongahela  Bank  Bldg.,   Pittsburgh.  Penu., 
Mar.  28,  1914. 


CoffimpeEasatioini    of  Eja^airaeeiFS 

Sir — The  compensation  curve  given  in  Engineering 
News,  Mar  19,  by  George  M.  Purver,  based  on  data  ob- 
tained from  about  600  engineers  almost  exactly  hits  one 
compiled  by  the  writer  on  data  obtained  from  1024  engi- 
neers. They  each  told  the  amount  of  money  actually 
earned  each  year  after  going  into  engineering  work,  to- 
gether with  the  highest  and  lowest  salary  obtained,  and 
the  amount  of  lost  time.  The  amount  of  lost  time  (i.e., 
idle  time  between  jobs)  depended  largely  upon  the  year 
of  graduation ;  those  graduating  in  flush  times  seeming 
to  lose  little  time  during  the  first  ten  years  of  their  pro- 
fessional work. 

From  the  reports  were  excluded  all  men  who  were  in 
business  for  themselves  as  contractors,  manufacturers, 
etc.  (after  they  became  business  men),  the  inquiry  being 
confined  strictly  to  the  men  who  kept  close  to  engineer- 
ing work,  cither  on  salaries  or  in  private  practice,  The 
lost  time  in  average  years  seemed  foi-  the  first  five  years 
out  of  school  to  be  less  than  one-fifth  the  total.  In  the 
second  five  years,  as  also  in  the  third,  the  lost  time  was  a 
trifle  more  than  one-fourth  the  total.  Between  the  fif- 
teenth ami  the  twentieth  year  the  lost  time  was  full] 
one-third,  unless  the  man  was  prepared  to  drop  down  to 
pretty  low  pay  and  accept  a  decidedly  subordinate  posi- 
tion; which,  of  course,  fixes  the  fact  that  (here  is  an  age 
limit.  After  the  age  of  l*>  it  is  exceedingl)  rliffi- 
.  ult  for  the  average  engineer  to  secure  employment,  he 

being  taken  only  when   there  seems  to   he   no  opportunity 
to   secure  a  younger   man. 

In  your  issue  of  Mar.  36,  letters  from  ('.  E.  and  II.  M. 
('.  lake  up  the  old  trouble  of  relative  pay  of  clerks,  steam- 
shovel  engineers  and  professional  engineers.  An  em- 
ployer of  mine  about  Ivvcnlv  years  ago  lnivo  me  flic  fol- 
lowing recipe  for  obtaining  success  in  life:  Opportunity, 
arts;  abilitj    and    practical    training    (the  mixture 
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making  a  reagent  called  "gumption"),  35  parts;  special 
scholastic  training,  15  parts;  total,  100  parts. 

One  cannot  help  but  observe  as  this  vexed  question  of 
engineering  compensation  is  studied  that  the  recipe  is 
very  nearly  right.  Steam-shovel  men  can  be  trained  only 
on  steam-shovel  jobs  and  men  are  needed  who  have  good 
brains  as  well  as  plenty  of  brawn.  This  limits  the  sup- 
ply and  supply  has  much  to  do  with  compensation.  There 
are  clerks  and  clerks;  the  clerk  most  of  us  think  of  being 
the  cheap  bookkeeper  and  counter  hopper,  not  stopping  to 
think  of  the  men  responsible  for  keeping  track  of  the 
multitudinous  and  multifarious  details  of  a  business. 
They  are  termed  clerks  because  their  work  is  clerical  but 
it  is  of  a  very  high  order.  There  is  always  a  demand  for 
such  men  and  their  employment  is  not  so  sporadic  as  that 
of  engineers,  yet  they  find  that  as  the  years  go  by  they 
fall  into  an  age-limit  class  once  they  lose  a  position.  They 
are  paid  for  the  work  they  do  just  as  engineers  are  paid — 
in  direct  proportion  to  the  responsibility  and  inversely 
with  the  ease  with  which  they  may  be  procured. 

Any  boy  with  a  fair  brain  who  is  able  to  complete  a 
high-school  course  may  complete  a  course  of  study  in  an 
engineering  school.  There  are  more  than  200  such  schools 
in  the  United  States  and  at  present  engineering  educa- 
tion is  the  fashion.  If  the  students  would  look  upon  it 
as  merely  the  modern  idea  of  education  as  opposed  to  the 
old  classical  courses  and  go  into  the  world  to  do  what  they 
can.  all  would  be  well.  Unfortunately,  the  majority  try 
to  practice  engineering.  The  result  is  overcrowding,  which 
brings  low  pay.  This  emphasizes  the  large  part  played 
by  opportunity.  The  school  training  alone  does  not  en- 
title the  man  to  high  pay;  plenty  of  practical  experience 
added  to  it  does  entitle  him  to  high  pay. 

The  only  way  conditions  may  be  improved  is  to  estab- 
lish some  form  of  employment  bureau  of  a  workable  na- 
ture in  the  large  engineering  societies  so  the  lost-time 
item  will  be  reduced.  It  is  the  necessity  for  employment 
and  the  haphazard  way  engineers  have  for  securing  it 
that  brings  down  pay.  There  should  be  some  way  in 
which  an  engineer  who  will  shortly  be  out  of  work  may 
be  provided  with  a  new  job  so  there  will  be  a  minimum 
of  lost  time  and  therefore  no  going  into  debt  between 
periods  of  employment.  So  long,  however,  as  men  think 
they  should  get  good  pay  merely  because  they  have  re- 
ceived Bchool  I  raining,  there  will  be  heart  breakings  anil 
disappointment  for  many. 

Ebnest  McCullough. 

1302  Monadnoels   Block,  Chicago,   111., 
Mar.  30,  191  I. 

Tlhie  Testnim^  of  Saimdl  for 
Co  mi  ere  tie 

Sir — In  tin'  article  published  in  BngiKeebing  Nnws, 
p,  b    :,.  and    Mar.    12,    L91  i.  entitled,  "The  Testing  of 

-    in  ( 'oneiric,"  by  Cloyd   M.  Chapman,  there 
hi.'  laboratory  methods  which  arc  open  to  criticism. 
While  M  i    true  thai  man}  of  thi  testa  made  arc  of  doubt- 
ful value,  some  of  thosi    ti   I     whicli  should  be  valuable 
are  made  doubtful  by  crude  mei  hod  , 

/■.  i  '  'mi .  of  Void      M  i    I  bapman  determine    the  per- 

by  attempting  to  lill  then  with  water,  in 

1 1  ond    method        The  e    me1  bod  ,    while 

probably   neaT  eni      h    Foi    b    Seld   determination   where 

laboratorj  equipmenl  i    no!  available,  are  inaccurate.    A 


much  better  method  is  to  compute  the  percentage  of  voids 
from  the  specific  gravity 

sp.gr.  X  62.4  —  wt.  ...  ,        7     , 

^£—2 — — =  ranis  in  per  cent,  cf  total  volume 

sp.gr.  X  62.4 

Mr.  Chapman  attempts  to  do  this  in  his  third  method 
but  assumes  the  specific  gravity  to  be  2.65,  whereas  it  may 
be  anything  from  2.60  to  3.00.  It  is  hard  to  understand 
why  anything  should  be  assumed  in  a  laboratory  with 
apparatus  at  hand  to  make  a  definite  determination.  In 
comparing  this  method  with  the  water  method  with  a 
a  sand  weighing  93  lb.  per  cu.ft.  and  having  a  specific 
gravity  of  2.66,  it  was  found  that  the  percentage  of  voids 
was  44,  while  by  the  water  method  three  determinations 
gave  a  percentage  of  35,  36  and  36. 

The  method  followed  in  filling  the  container  does  not 
make  any  material  difference  provided  the  sand  is  dry 
and  is  not  rammed  or  shaken. 

Specific  Gravity — What  Mr.  Chapman  terms  specific 
gravity  of  sand  is  not  specific  gravity,  as  he  says,  and 
should  not  be  called  such.  The  use  of  a  200  c.c.  graduate 
with  100  c.c.  of  water  and  100  c.c.  of  sand  is  inaccurate, 
owing  to  the  small  quantities  used  and  the  impractica- 
bility of  making  a  close  reading  with  this  type  of  grad- 
uate. An  error  of  1  c.c.  in  the  reading  will  cause  an 
error  of  0.05  in  the  specific  gravity.  In  a  laboratory 
where  cement  tests  are  made  there  should  be  an  appara- 
tus for  determining  the  specific  gravity  of  cement 'such 
as  the  Jackson,  which  will  give  much  more  accurate  re- 
sults. An  apparatus  of  this  kind  may  be  readily  used 
for  determining  the  specific  gravity  of  sand. 

Percentage  of  Silt — The  matter  of  silt  determination 
would  seem  to  be  disposed  of  in  the  mechanical  analysis. 

Percentage  of  Volatile  Matter — A  percentage  of  com- 
bustible matter  determined  on  the  fine  material  alone  is 
inaccurate.  When  organic  matter  exists  in  sand  to  any 
extent,  much  of  it  is  too  large  to  pass  a  No.  100  sieve  and 
a  determination  made  on  this  material  is  no  indication 
of  what  is  contained  in  the  sand  as  a  whole. 

Compressive  Tests — This  is,  as  Mr.  Chapman  says,  the 
most  valuable  of  all  tests,  and  yet  he  attempts  to  draw 
conclusions  from  one  specimen  of  each  mix  at  each  of  the 
periods  7  and  28  days.  No  conclusive  test  of  mortar  or 
concrete  can  be  made  with  one  specimen;  2-in.  cubes 
often  vary  as  much  as  500  lb.  per  sq.in.  in  compressive 
strength  even  when  made  from  the  identical  mix  by  ex- 
perienced operators.  Not  less  than  three  and  preferably 
more  specimens  for  each  proportion  and  each  test  period 
should  In'  w<vt\  in  making  a  determination  of  the  com- 
pressive strength.  As  it  is  on  this  test  that  a  sand  would 
be  finally  accepted  or  rejected,  it  seems  strange  that  Mr. 
Chapman  should  give  it   so  little  attention. 

Mr.  Chapman  errs  in  assuming  that  little  is  known 
of  sand  testing  for  use  in  concrete.  I  nvest  igation  has 
been  carried  On  in  this  line  for  the  past  eight  years  in  the 
laboratory  of  the  Hoard  of  Water  Supply  of  New  York 
City,  and  during  that  tune  more  than    1500  tests  of  sand 

have  been  made.  The  tests  finally  decided  on  as  of  sul'- 
Scienl  value  to  spend  any  time  on  are  Weight  per  Cubic 
Foot,    Percentage  Of   Voids,    Mechanical    Analysis.   Specific 

Gravity  and  Compressive  Mortar  Tests.  Tests  (or  or- 
ganic mallei'  are  made  only  when  there  is  reason  to  be- 
lieve thai  the  sand  contains  a  sufficient  quantity  to  ac- 
ted its  use  as  an  aggregate,  other  tests  are  interesting 
but  of  little  practical  value. 

In   conclusion,    h    may   be  said    thai    many  engineers 
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ill  look  on  laboratory  tests  as  of  questionable  value, 
id  elaborate  tests  which  give  no  adequate  practical  re- 
llts  will  not  help  to  dispel  that  idea. 

Charles  M.  Montgomery, 
aspector.  Board  of  Water  Supply,  City  of  New  York. 
147  Varick  St.,  Xew  York  City,  Mar.  16,  1914. 


[The   above   letter   was    submitted    to    Mr.    Chapman, 
ho  has  replied  as  follows. — Ed.] 


Sir — Mr.  Montgomery's  criticisms  of  the  articles  on 
and  testing  arc  all  very  interesting,  and  some  of  them 
re  proper.  As  there  was  no  claim  to  perfection,  criti- 
ism  is  welcomed,  especially   when  constructive. 

A  few  of  the  points  raised  would  probably  not  have 
een  brought  forward  if  it  had  been  made  clearer  in  the 
rticles  just  why  certain  of  the  methods  were  used  in  the 
•articular  forms  described. 

In  any  discussion  of  the  papejs  it  should  be  borne  in 
nind,  as  -tated  in  one  of  the  opening  paragraphs  of  Part 
.  that  many  of  these  tests  are  of  doubtful  value  and  are 
•erformed  for  the  sole  purpose  of  gathering  data  which 
nay  assist  in  developing  ultimately  a  satisfactory  series 
if  tests  for  sand. 

Si  reral  of  the  alternate  methods  employed  are  used 
argely  for  the  reason  that  they  have  been  and  are  in 
use  by  several  other  laboratories  and  their  use  is  being 
■untinued  in  this  laboratory  in  order  to  accumulate  data 
whereupon  they  may  be  either  established  or  discarded. 
These  remarks  apply  particularly  to  the  determination  of 
voids  and  silt.  The  method  of  determining  voids  by 
filling  a  container  with  the  sand  and  then  adding  water  is 
the  most  commonly  used  laboratory  method.  Some  lab- 
oratories assume  a  specific  gravity  of  2.65  and  compute 
the  voids  after  weighing  a  known  volume  of  the  sand. 
While  both  methods  are  open  to  criticism  yet  they  are 
worthy  of  the  investigation  that  is  being  given  them. 

The  discrepancy  between  the  two  methods  of  determin- 
ing voids  which  is  illustrated  by  figures  by  Mr.  Mont- 
gomery has  been  noted  in  this  laboratory  even  to  almost 
the  identical  figures,  but  even  that  does  not  settle  once 
and  for  all  which  method  shall  be  used  exclusively  by  all 
3  of  sand. 
Mr.  Montgomery's  statement  that  "the  method  fol- 
lowed in  filling  the  container  does  not  make  any  material 
difference  provided  the  sand  is  dry  and  is  not  rammed" 
has  been  found  difficult  to  verify.  A  long  series  of  tests 
conducted  a  year  ago  gave  some  surprising  variations  in 
RPBIllts. 

Mr.  Montgomery  indicates  that  he  considers  a  possible 
error  of  0.05  in  determining  specific  gravity  too  great. 
If  necessary,  the  specific  gravity  might  be  determined  to 
the  third  decimal.  There  are  those,  however,  who  think 
that  within  even  wider  limits  than  0.05,  the  specific  grav- 
ity does  not  greatly  affect  the  value  of  a  sand  for  use  in 
cte.  The  questions  to  be  settled  are  (a)  How 
closely  is  it  necessary  to  determine  the  specific  gravity? 
ami  (b)  Whal  is  the  simplest  method  of  making  the 
determinations  within  the  limits  decided  upon?  If  any- 
body can  answer  these  two  questions  in  a  manner  accept- 
able to  all  concerned,  there  would  he  at  least  one  step  in 
the  testing  of  sand  disposed  of. 

The  method  used  for  determining  organic  matter  or 
volatile  matter  may  he  all  wrong.  It  would  be  a  grand 
thing  for  the  concrete  industry  if  we  only  knew  how   to 


determine  what  is  the  matter  with  certain  sands,  which, 
although  their  other  physical  characteristics  appear  quite 
•acceptable,  yet  will  not  make  good  concrete. 

In  carrying  out  the  method  described,  if  organic  mat- 
ter is  present  in  a  sand  in  the  form  of  roots,  twigs,  pieces 
of  leaves  and  vegetation  in  various  forms,  these  will  rise 
to  the  surface  when  the  sand  is  repeatedly  shaken  in  an 
excess  of  water  and  the  water  decanted  or  siphoned  off. 
Such  vegetable  matter,  in  addition  to  the  extremely  fine 
material  adhering  to  the  sand  grains,  is  included  in  the 
result.  Furthermore,  there  is  probably  greater  accuracy 
in  determining  the  volatile  matter  in  a  comparatively 
few  grams  of  concentrates  than  in  a  larger  amount  of  a 
material  containing  a  very  small  percentage  of  volatile 
matter. 

As  to  compressive  tests,  there  is  no  exaggerating  their 
importance  as  an  aid  in  judging  a  sand  and  there  is  no 
danger  in  making  too  many  of  them,  and  it  is  common 
in  this  laboratory  to  run  several  series  of  these  when  oc- 
casion arises.  What  should  be  borne  in  mind  in  this  con- 
nection, however,  is  the  fact  that  with  the  results  of  a 
series  of  mixes  tested  at  T  and  28  days  a  curve  may  be 
drawn  that  at  once  shows  up  the  regularities  in  the  re- 
sults on  any  of  the  specimens  and  that  in  reality  every 
cube  made  is  a  check  on  every  other  cube,  even  though 
the  proportions  differ.  This  is  vastly  different  from  at- 
tempting to  draw  conclusions  from  one  specimen  as  is 
charged,  by  implication,  in  the  criticism. 

If  somebody  knows  at  the  present  time  just  how  sand 
for  concrete  should  be  tested,  he  would  confer  a  great 
boon  on  the  engineering  profession  and  save  a  vast 
amount  of  investigative  work  which  is  now  being  carried 
on,  if  he  would  come  forward  and  tell  us  the  methods  in 
detail.  Or,  if  somebody  can  write  a  specification  for  fine 
aggregates  which  will  include  all  suitable  materials  and 
exclude  all  unsuitable  ones,  this  would  be  a  very  good 
time  to  spring  it  on  the  engineering  profession.  It  would 
be  useful. 

What  is  urgently  needed  now  is  light  on  the  subject, 
discussion   and   constructive   criticism,   methods   and   re- 
sults ;  to  the  end  that  fixed  standards  may  be  adopted. 
Cloyo  M.  Chapm  \\\ 
Engineer  of  Tests.  Westinghouse   Church    Kerr  &  Co. 

35  Wall  St.,  Xew  York  City,  Apr.  2.  191  1. 

HOTIES  AMD  QUERBE3 


Wi 


e  are  requested  to  warn  engineers  against  an  impostor 
who  has  solicited  loans  'from  engineers  in  New  York  City, 
representing  himself  at  one  time  to  be  Edward  Schtldhoner, 
Electrical  and  Mechanical  Engineer  on  the  Panama  Canal 
work,  and  at  another  time  to  be  a  brother  of  Mr.  Schildhoner. 
The  man  is  about  40  years  of  age.  weighs  about  115  lb.,  has 
light  complexion   and   hair  and   sharp  features. 

ERRATA — The  Inland  Steel  Co.  requests  us  to  correct  an 
error  made  by  its  advertising  department  In  an  advertise- 
ment published  In  our  Issue  of  Mar.  5.  describing  the  us« 
of  Vlsmera  Iron  in  the  construction  of  two  docks  and  ware- 
houses at  Seattle.  The  advertisement  stated  that  the  Dunkln- 
Thompson  Co.  were  the  contractors  who  erected  these  build- 
ings, while  as  a  matter  of  fact  they  were  the  sales  agents  who 
sold   the  iron   to   the   contractors   who  did   the  work. 

:•: 

Railway  Barataaa  from  cnrrinisr  of  Mnii  for  the  Govern- 
ment  were   (800,000   less   In    1912    than    In    1907,   while   the  Post 
creased  In  th  100,000.     The  Com- 

mittee on  Railway  Mail  Pay  of  the  American  Railway  Asso- 
clatlon  claims  that  at  present  the  railways  are  underpaid  at 
the    rate    of    $29,000,000    per    annum. 
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Some  details  of  the  interesting  claim  made  by  the  Mc- 
Clintic-Marshall  Co.,  Pittsburgh,  for  extra  work  in  the 
manufacture  and  erection  of  the  Panama  Canal  lock 
gates  were  given  before  the  Appropriations  Committee  of 
the  U.  S.  Senate  a  short  time  ago.  The  nature  of  the 
claims  is  described  in  general  terms  in  a  letter  from  the 
company  to  Senator  G.  T.  Oliver  of  Pennsylvania  (who 
presented  the  claim),  the  largest  part  of  which  Is  quoted 
below: 

We  have  completed  our  contract  with  the  Government  for 
the  construction  of  the  Panama  lock  gates. 

This  work  has  been  finally  accepted,  and  the  contract  has 
been  executed  to  the  satisfaction  of  the  Isthmian  Canal  Com- 
mission,  both  as  to  workmanship   and   time   of  completion. 

In  order  to  complete  this  work,  to  meet  the  Government's 
requirements  as  to  workmanship  and  time  of  completion,  it 
has  been  necessary  to  expend  $2,394,480  over  and  above  what 
would  have  been  necessary  had  the  work  been  executed  under 
fair  conditions  and  inspection.  This  extra  cost  is  made  up  as 
follows: 

1.  Material   rejected    on    account   of   unreasonable 

inspection       $60,000 

2.  Extra    shop    cost    due    to    unreasonable    inspec- 

tion and   delav   incident   thereto,   51,300   tons, 

at    $7,60   per   ton    389,880 

3.  Loss    on    reduced    output,    due    to    unreasonable 

inspection   and    delavs    incident    thereto,    20,- 

000  tons,   at  $9   a  ton    180.000 

4.  Extra    field    cost,    due    to    unreasonable    inspec- 

tion   and    rush    1,644,600 

5.  Extra  cost  cleaning   steel    for  field    painting    ..  120,000 

Total    $2,394,480 

We  give   below   an   explanation   of   these   items: 

Item  1 — Covers  the  cost  of  material  rejected,  on  which 
more  or  less  shop  work  was  done  and  had  to  be  replaced, 
due  to  the  unusual  and  unreasonable  inspection,  both  as  re- 
gards  material   and    workmanship. 

Ttem  2 — When  we  started  the  shop  work  on  this  contract 
the  Government  had  little  or  no  organization  to  look  after 
the  shop  inspection.  A  large  part  of  the  first  eight  leaves 
was  manufactured  according  to  our  interpretations  of  the 
specifications  and  with  the  same  care  and  methods  that  we 
had  been  accustomed  to  use  on  other  high-class  structural 
steelwork. 

After  we  assembled  the  first  leaf  at  our  shop,  the  work 
did  not  fit  with  the  precision,  as  to  details,  demanded  by  the 
chief  inspector.  No  work,  up  to  this  time,  had  either  been 
accepted  or  rejected,  but  on  going  over  the  assembled  leaf, 
the  inspector  practically  condemned  all  work  up  to  that 
time.  After  a  long  and  serious  delay  we  were  made  to  rea- 
lize that  the  inspector  would  and  did  require  that  the  re- 
maining work  be  done  with  the  precision  and  accuracy  of  a 
machine-shop  job,  instead  of  a  structural  job.  This  necessi- 
tated  an  entire  readjustment  of  our  shop  methods,  increas- 
ing our  cost,  reducing  our  output,  and  delaying  the  work 
generally. 

The  condemned  work  on  the  original  eight  leaves  was 
finally  accepted  under  protest.  The  material  was  sent  to 
the  Isthmus,  erected,  and  completed.  The  results  were  fai 
better  than  the  Commission  ever  hoped  to  secure  under  the 
specifications,  thus  sustaining  our  contention  that  we  knew 
what  kind  of  work  was  necessary  to  obtain  the  desired  re- 
sults. 

Mi.     e    i  nrumstances,    it    is    only    Just    that    the    Gov- 
i     should     pay     the    extra    cost    of    the    shop     work,     as 
noted,    which    Ih   the   difference   between    what    it   actually   cost 
and   what    U    would    havi    cost 

Item    3 — The    output    of    our    shop    during    the    time    it    was 

engaged    on    this   work    was    reduced    20,000    tons,   due   to   the 

■    requirement*  and  Inspection  or  the  Government, 

whereas    it   should    have    been    Increased    owing   to   the   large 

duplli  atlon   of   pai  ta   In   these   gati 

loss  in   tonnage  and   the   resultant    money  loss  can   be 
from  our   recordi 

it,,,,    i     'i'ii,-  extra   Held  cost   was  due  to  the  unreasonable 

Held    in   pectlon    and    the    fact    that    the    work    was   delayed    to 

hop  by  I  in-  ( lovei  nmenl   I  ha '   it   became 

necessary,  in  ordei   to  meet   the  time  or  completion  demanded 

by  Ho  1 1  asons  best  known  to  the  com 

mission,  to  the  amount   of  equipment 

number   or    men    to   the    isthmui    to    pllsh    the   do- 

At  on.-  time  w  ■•  had  •■  at    il men  «  oi  I  Ins.  on 

m,    in   order    to   complete 
them   by    the   dates   requli 

ii. m  E    'iio    paint  specified  foi   thi     no] was  wholly 


inadequate  to  protect  the  material  until  it  was  ready  for 
field  painting.  This  necessitated  very  heavy  expense  In 
cleaning  and   scraping   the   steelwork   after  it  was  erected. 

The  amount  mentioned  is  practically  the  cost  as  shown  by 
actual    records. 

Col.  George  Goethals  was  present  as  a  witness  before 
the  committee  and  some  of  his  testimony  was  as  fol- 
lows: 

The  contract  provided  for  the  completion  of  the  gates 
on  the  1st  of  June,  1913.  It  subsequently  developed  that  the 
contractors  would  not  be  able  to  complete  within  that  time, 
and  the  question  of  an  extension  was  taken  up,  with  a  modi- 
fication of  the  contract  relative  to  the  penalties  that  would 
be  imposed  for  noncompletion.  I  then  learned  that  it  was 
the  fault  of  the  commission's  inspectors  that  the  time  limit 
for  delivery  could  not  be  complied  with.  How  far  that  ex- 
tended, or  to  what  amount  of  additional  expense  the  eon- 
tractors  were  forced,  I  am  not  prepared  to  state.  I  do  know, 
however,  that  the  contractors,  notwithstanding  the  fact  that 
everybody  on  the  Isthmus  knew  they  must  be  losing  money, 
spared  no  expense,  spared  no  material,  nor  spared  any  man 
to   exert  their  utmost  to  the  completion  of  those  gates. 

I  also  know  that  the  completed  gates  are  far  superior  to 
anything  that  I  had  ever  anticipated  or  have  ever  seen  in 
the  way  of  lock-gate  construction.  Ordinarily,  in  viewing  the 
lock  when  the  gates  are  closed,  you  will  see  water  bubbling 
up  around  the  miter  sill  and  between  the  leaves,  but  they 
have  been  obliged  to  grind  those  bonding  surfaces  of  the 
gates  so  closely  that  there  is  absolutely  no  leakage  passing 
either  around  the  sills  or  between  the  metal  surfaces  of  the 
gates. 

My  sympathies  have  been  with  the  contractors,  and  if  [ 
could  help  them  out  under  the  contract  I  would  gladly 
do    it. 

Now,    that   is   my    position,    and    has    been   all   along. 

It  has  been  the  best  carried  on  contract.  There  has  never 
been  any  whimper  about  the  inspection,  and  anything  that 
we  have  asked  them   to  do  they  have  gone  ahead   and  done. 

[Question] — Is  it  claimed  by  these  gentlemen  that  they 
bid  upon  the  basis  of  structural  steel  something  like  what 
would  go  into  these  business  blocks  and  were  required  to- 
polish  and  grind  and  fit  as  if  they  were  constructing  a  gun 
or  some  part  of  a  ship?     I  take  it  that  this  is  the  claim. 

[Col.  Goethals] — That  is  the  contention.  They  have  never 
done  any  work  of  this  character  heretofore.  They  are  bridge 
builders   and    structural   steel   men. 

[Question] — When  these  bids  were  solicited  by  the  com- 
mission, were  the  requirements  of  this  extra  work,  if  I  may 
term  it  so,  set  out  in  the  specifications? 

[Col.  Goethals] — I  do  not  believe  so,  other  than  to  stale 
that  the   work   should   be  done    to   our  satisfaction. 

Still  further  explanation  was  given  by  C.  D.  Marshall, 
President  of  the  McClintic-Marshall  Co.,  in  the  follow- 
ing statement  to  the  committee: 

When  we  prepared  the  estimates  on  this  work,  we  felt 
that  we  were  perfectly  capable  of  knowing  the  kind  of  work 
that  was  required  to  do  the  job.  We  had  executed  some  of 
tin-  largest  structural-steel  jobs  in  the  United  States  to  the 
satisfaction   of  the  purchasers   and   to  our   own  credit. 

We  made  a  very  careful  estimate  of  the  work,  and  in 
going  over  it  today  we  see  no  reason  why  the  estimate  Is 
not  correct:  but  when  the  inspection  was  started,  we  soon 
realized  that  it  was  so  severe,  the  requirements  were  so 
unusual,  that  we  had  no  recourse  excepting  to  go  ahead  and 
do  the  work  exactly  as  they  called  for  it,  which  necessitated 
a  very  large  expenditure  of  money  that  was  never  contem- 
plated. 

Before  we  bid  on  it  I  went  to  the  shipyards  and  examined 
all  the  ship  work,  and  was  satisfied  we  could  do  the  work 
very  much  better  than  any  Bhip  that  was  ever  built.  Whin 
the  Brat  leaf  was  assembled,  It  had  little  inaccuracies  tli.it 
are   customary    in   struotural-steel   work. 

Then  we  had  to  remodel  tin-  whole  plan  of  our  shop,  and 
we  had  to  execute  it  purely  as  a  machine-shop  job.  it  is  not 
a  ship  Job;  It  Is  not  a  Btructural-steel  Job;  it  is  :i  machine 
shop  job.  'I'll.-  subsequent  specifications  for  the  rising-stem 
gate  valves  stated  that  that  particular  work  was  to  be  con 
sldered  as  ->  machine  Bhop  |ob.  Aftet  w  •■  got  into  tin:.  ,  on 
tract  we  realized  that  oui  first  'intv  was  to  complete  the 
work;  our  obligation  was  to  finish  thai  wmk  without  regard 
to  .  ,,  i  oi  consequences  to  ua  We  wont  ahead  and  finished 
it  without  ever  saving  a  word  about  how  it  was  affecting 
us.  w<-  have  finished  the  Job,  and  we  have  made  no  request 
r.o  any  extras  until  the  lob  was  finished  and  accepted,  Now 
wi    feel  that   we   have   been  subject    to  a   vers    severe   expense 
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land  all  we  ask  the  Government  to  do  is  to  pay  us  for  what 
additional  work  we  have  been  required   to  put  on  that. 

The  work  was  delayed  for  months  and  months.  We  filed 
our  claim  for  extension  of  time.  No  attention  whatever  was 
paid  to  the  claim.  We  never  went  to  Col.  Goethals  for  any- 
thing until  we  could  not  get  results  through  the  regular 
channels,  and  when  the  time  came  that  there  was  a  penalty 
accruing  and  our  payments  were  going  to  be  stopped,  then 
we  went  to  Col.  Goethals  and  presented  our  case  to  him.  He 
examined  it,  and  he  said  he  had  to  have  those  gates  at  a 
certain  time,  regardless  of  whether  we  were  entitled  to  ex- 
tension of  time  or  not.  We  accepted  a  supplementary  agree- 
ment on  the  time  of  completion  that  he  asked  us  to  make. 
We  went  ahead,  and  we  used  every  affort  that  was  possible 
for  human  beings  to  use  to  get  that  done;  and  we  did  it. 

[Question]. — You  used  the  term — I  will  say  the  almost 
harsh  term — "unreasonable  inspection." 

[Mr.  Marshall] — It  was  unreasonable  as  to  the  specifica- 
tions. Tou  know,  a  man  may  specify  a  certain  condition  to 
be  obtained.  Now,  if  we  are  to  be  the  judges  of  how  that 
result  is  to  be  obtained,  then  we  go  ahead  and  execute  the 
work  and  are  responsible  for  the  results.  But  if  the  Govern- 
ment steps  in  and  says  that  in  order  to  obtain  such  results 
you  must  do  it  so  and  so,  takes  charge  of  our  shops,  and 
tells  us  how  each  particular  thing  must  be  handled,  that  is 
another  matter.  They  demanded  conditions  that  we  never 
heard  of  before  in  structural-steel  work.  There  is  no  ship- 
yard that  has  ever  handled  a  piece  of  work  like  this.  When 
those  leaves  were  assembled  on  the  ground  and  ready  for 
test,  in  a  number  of  instances  all  the  joints  that  leaked  were 
finished  up  and  closed  and  calked  within  a  few  hours  or  a 
few  days;  and  there  never  was  a  ship  built,  I  believe,  but 
what   it   took   weeks   and   weeks   to   calk   the   rivet   heads. 

[Question] — What  was  it  that  was  rejected  and  was  after- 
ward accepted? 

[Mr.  Marshall] — One  side  of  the  leaves  has  a  curve,  and 
they  are  covered  with  plates.  We  punched  the  material  by 
putting  it  through  a  machine,  automatically  spacing  it.  The 
holes  in  that  plate  have  to  match  the  girders.  Now,  when 
the  plates  were  bent  around  these  girders,  the  holes  did  not 
match  exactly.  They  "were  not  concentric.  One  hole  was  a 
little  past  the  other,  which  is  always  the  case  in  the  kind  of 
work  we  build.  The  specifications  required  them  to  be 
reamed  out  with  a  reamer  before  the  rivet  was  driven,  and, 
in  every  case  within  reason,  that  was  reamed  out,  but  maybe 
in  one  case  we  threw  the  reamer  to  one  side  a  little  more 
than  the  other  side;  but  when  the  rivet  was  driven  it  was 
perfectly  tight  and  water-tight.  There  was  no  criticism  as  to 
the  dimensions  or  the  shape  of  the  structure  as  a  whole.  It 
was  just  as  to  the  details. 

The  original  contract  for  the  lock  gates  was  made  June 
21,  1910,  on  a  unit-price  basis  whose  principal  item  was 
for  the  riveted  structural  steel  of  the  lock  gates  furnished 
Bud  erected,  101,307,200  II..,  at  3y8c.  per  lb.  The  total 
of  the  contract  according  to  the  estimated  quantities  was 
15,3'  l.i;  1.82.  The  time  of  completion  was  almost  ex- 
actly three  years,  but  it  involved  a  schedule  according 
to  which  particular  gates  were  to  he  completed  at  set 
dates  ranging  from  November,  1911,  to  June,  1913. 

The  time  of  completion  proved  to  be  impossible  to 
maintain — on  account  of  the  extra  delays  caused  by  in- 
spection, it  is  alleged.  On  May  20,  1913,  that  is  to  aay, 
n  days  before  the  expiration  of  the  original  contract, 
a  supplemental  contract  was  made  between  Hie  [sthmian 
Canal  Commission  ami  the  McClintic-Marshall  Construc- 
Co.,  extending  completion  at  Gatun  ami  Pedro  Miguel 
to  Jan.  1,  191  I  .  ;ind  at  M  nations  to  Mar.  1.  1!M  I.  Al 
the  -nine  time,  however,  the  liquidated  damages  for  each 
day's  delay  on  each  of  the  three  groups  of  gates  were 
changed  from  o.l','  to  0.125$  of  the  contract  price  for 
that  group.  There  were  also  countervailing  concessions 
made  by  the  contractor  ii  connection  with  work  on  dock 
ii    Balboa. 

The  contract  as  thus  i lifted  was  successfully  carried 

:i  and  the  work  has  been  finally  accepted  for  some 
months  past. 

The  request  made  to  the  Senate  committee  is  that  the 
amount  of  ih,   claim  lie  appropriated  in  the  Urgent   De 


ficiency  Appropriation  bill,  as  a  maximum  to  cover  any 
findings  on  the  claim,  and  that  an  audit  board  be  set  to 
work  investigating  the  items  of  the  claim  and  fixing  the 
amounts  to  be  paid. 


©smumiiMee  off  M^fti© 

'lag    §©<cii©{ll©s    ©ia 
©lysis  ©f  Uiradle5f,° 


At  the  instigation  of  E.  D.  Mershon,  then  President  of 
the  American  Institute  of  Electrical  Engineers,  a  move- 
ment was  started  to  organize  a  joint  committee  repre- 
senting all  of  the  engineering  societies  of  the  country  in- 
terested in  electrolysis  of  underground  structures,  to 
which  committee  eventually  would  be  referred  for  review 
all  disputes  over  cause  and  remedies  in  any  case.  The 
first  meeting  was  held  in  New  York  City,  May  27,  1913, 
and  the  organization  was  laid  out  with  B.  J.  Arnold, 
temporary  chairman.  At  that  time  the  Committee  was 
constituted  as  follows:  B.  J.  Arnold,  of  Chicago;  F.  X. 
Waterman,  of  New  York;  and  Paul  Winsor,  of  Boston, 
for  the  American  Institute  of  Electrical  Engineers;  B. 
P.  Stevens,  of  Allentown;  Calvert  Townley,  of  New 
York,  and  A.  S.  Richey,  of  Worcester,  for  the  American 
Electric  Railway  Association ;  E.  B.  Katie,  of  New  York ; 
D.  J.  Brumley,  of  Chicago ;  and  W.  I.  Trench,  of  Balti- 
more, for  the  American  Railway  Engineering  Associa- 
tion ;  H.  S.  Warren  and  F.  L.  Rhodes,  of  New  York,  for 
the  American  Telephone  &  Telegraph  Co.;  Philip  Tor- 
chio,  of  New  York,  L.  L.  Elden,  of  Boston,  D.  W.  Roper, 
of  Chicago,  for  the  National  Electric  Light  Association. 
At  that  time  the  useful  work  of  the  joint  committee  was 
held  up  pending  the  appointment  of  delegates  from  the 
American  Gas  Institute,  the  Natural  Gas  Association  of 
America,  and  the  American  Water  Works  Association. 

A  subcommittee  was  appointed  on  scope,  organization 
and  plan  of  work,  comprised  of  Calvert  Townley,  F.  N. 
Waterman,  E.  B.  Katte,  and  H.  S.  Warren. 

At  the  second  meeting  of  the  Joint  Committee,  nearly 
a  year  later  (Feb.  25,  1914),  it  was  announced  that  A. 
F.  Ganz,  of  Hoboken,  J.  A.  Gould,  of  Boston,  and  J.  D. 
von  Maur,  of  St.  Louis,  would  represent  the  American 
Gas  Institute;  while  the  Natural  Gas  Association  had 
appointed,  as  its  members,  C.  B.  Olyphant,  of  Buffalo, 
W.  J.  Broder,  of  Columbus,  and  Forest  Towle,  of  NTevi 
York.  This  left  only  the  American  Water  Works  Associ- 
ation unrepresented.  The  meeting  was  largely  confined 
to  &  statement  from  the  Subcommittee  on  Scope  and 
Plans. 

The  third  meeting  was  held  in  New  York  City,  Feb. 
•.'<;.  191  I.  At  this  time  it  was  announced  that  tin"'  IT.  S. 
Bureau  of  Standards  would  be  represented  by  E.  B.  Rosa, 
of  Washington.  It  was  voted  that  Mr.  Rosa  be  appointed 
Secretary  of  the  Joint  Committee  and  a  member  of  the 
Plan  ami  Scope  Subcommittee.  The  chairman  was  author- 
:  :ed  to  appoint  further  subcommittees  as  had  been  Eormei 
lv  recommended  by  the  Plan  and  Scopi  Subcommittee. 
Tlii'  following  were  announced:  Principles  ami  Defini- 
tions,  E.  B.  Rosa,  Chairman;  Methods  and  Analysis  of 
Surveys,  J.  B.  von  Maur,  Chairman;  Foreign  IV. 
Philip  Torchio,  Chairman;  Domestic  Practice,  I".  X. 
W  aterman,  Chairman. 
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few  IEEeeforlc   T<n>wiiE&E»    ILoc<d= 


5  fosp  &h±<e  PgNmsvirmm 
Can&sii  ILoclks* 

The  new  design  of  towing  Locomotives  for  the  Panama 
Canal  locks  is  shown  in  the  accompanying  figure.  This 
supplants  the  design  previously  adopted  (described  in 
Engineering  News,  Mar.  21/1912),  the  trial  unit  of 
which  proved  unsatisfactory. 

The  locomotive  is  built  up  of  cast-steel  side  and  end 
frames,  cross-ties  and  bedplates.  It  is  mounted  on  two 
axles  with  wheels  in  accordance  with  M.  C.  B.  standards. 
The  entire  frame  is  supported  from  journal  boxes  of 
railway  type  by  coiled  springs.  The  sides  and  top  of  the 
body  are  inclosed  by  sheet-iron  covers  which  fit  in  place 
and  are  very  easily  removable. 

The  machine  is  propelled  by  means  of  a  rack  rail, 
while  towing  and  while  going  up  or  down  the  steep 
grades  from  one  level  to  another,  at  a  speed  of  2  miles 


fully  inclosed  mill  type.  One  is  geared  for  a  rope  speei 
of  12  ft.  per  min.,  at  a  pull  up  to  25,000  lb.  on  2-ft  i 
radius,  and  its  function  is  to  adjust  the  position  of  tin 
towed  ship  for  anchor  or  while  going  through  the  locks 
The  other  motor  is  geared  for  a  rope  speed  of  200  ft 
per  min.  and  its  duty  is  to  take  up  slack  or  pay  out  cabli 
as  may  be  required.  The  drum  is  driven  through  a  trie 
tion  coupling  which  can  be  set  at  any  desired  value  frorr 
zero  up  to  the  full  motor  capacity. 

All  motors  are  controlled  from  either  cab.  The  trac- 
tion motors  are  operated  by  one  master  controller  aoi 
contactors  forward  and  reverse;  the  windlass  motor-  an 
operated  by  a  reversible  drum  controller  and  the  clutch     j 
on  the  main  vertical  shaft  is  thrown  by  solenoid. 

The  leading  dimensions  are  as  follows : 

Weight    82,500  lb. 

Length    32  ft.  2  %  in. 

Width    8  ft. 

Height   over   cabs 9  ft.  3  in. 

Max.    traction    effort 47,500  lb. 

Rope    pull 25,000  1b. 


New   Type  of  Panama   Canal  Towing  Locomotive 


per  hour.     While  running  idle  or  on  return  tracks,  the 

is  changed  to  5  miles  per  hour  with  propulsion  by 

raction,  the  rack  pinion  being  entirely  released 

■    is   affected    by   manually-operated   clutches 

located  in  the  gear  mechanism  in  connection  with  a  lever 

in  each  cah. 

The  locomotive  is  driven  by  two  75-hp.  fully  inclosed 

motors  of  mil!  type,  one  being  geared  i"  each  axle.  Three 

rent  is  used,  collected  by  con- 

.     .    The  motor  ami  traction  gearing  is  mounted 

■■ .  whi<  b  in  turn  is  mounted  on  a 

drivinj  tided   from   Hie  locomotive 

frame  much  a-  in  regular  railway  practice. 

In  the  ci  titer  of  'lie  i,,,  omo I'"  ated  a  verl  i<  .1! 

d  drum,  with  capacity  for  800  ft.  "f  I- 

1 1  cable.    The  windlass,  with  it.-  driving  motors  and 

Minimi'  d  nn  a  aolid  baseplate  independent  of 

the  loi  ei. .    The  di  urn  e ■.  tends  above  the  I 

.1   loatin  ■  guard  to  retain  the 

The  wim  10-hp.  r  ol   i     of  a 

•  it  ..in   i  nil.,  n. .it  Ion   furnished  by  tl 

ma  manufactun  i .     .i   th<    i 

i 


Tlbx©    ILsitbesft   Wa(teiF=W©if*l&s  'Ps°o- 


clhiavrmncsill    FfiMs"»fiH©in\ 
|  From    \  Speo  \i.  (  Iontributob  | 

At  a  special  election  h  Id  last  week  the  citizens  of  0t> 
tawa  voted  by  10  to  I  to  have  an  improved  water-supply, 
and  by  vote  of  7  to  (I  expressed  a  preference  fur  the  Ot- 
tawa River  purified  by  means  of  mechanical  filters  overs 
supply  from  Thirty-one  Mile  Lake.  The  Otlawa  River 
project  involves  the  construction  of  purification  works  00 
the  main  land,  and  with  pipe  lines  and  other  structure! 
complete  is  estimated  to  cost  $1,700, The  Thirty- 
one  Mile  Lake  project  is  the  one  recommended  bj  Sir 
Vlexander  Minnie  and  l*r.  A.  ('.  Houston,  of  London) 
England,  involving  an  expenditure  of  $8,000,000. 

This  plebiscite  is  the  latest  development  in  a  long  and 
bitter  controver  y.  In  1910  (  Rno.  News,  Nov.  10,  1910) 

\  lien  1 1  a /ei  i  reported  I"  Hie  city  n imiending  a  water- 

-upplv   from   the   M> <  Iri r   I  mkes   in   Quebec,  at  a  co  I 

of  ab.M-i    •  ■  100  000.      \    ; ptionnl  supply,  Mr.  Ha  i  B 

propoi  e,|  me*  liaiin  ill   till  ration  of  the  Ottawa   River,     In 
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1911,  following  a  serious  outbreak  of  typhoid  fever,*  a 
pure-water  commission  was  appointed,  consisting  of 
Allen  Hazen,  C.  H.  Keefer,  Drs.  J.  W.  S.  McCullough 
and  C  A.  Hodgetts.  The  majority  of  this  commission 
reported  (Eng.  News,  Dec.  7,  1911)  in  favor  of  Mc- 
Gregor  Lake,  Mr.  Keefer  submitting  a  minority  report 
in  favor  of  the  Ottawa  River.  The  McGregor  Lake  pro- 
ject was  submitted  to  the  people  in  1911  and  was  de- 
feated. The  city  council,  following  popular  clamor,  then 
ordered  the  city  engineer  to  draw  plans  and  specifications 
for  slow  sand  filters  for  the  Ottawa  River,  although  Mr. 
Hazen  had  emphatically  stated  in  his  report  that  they 
were  not  suitable  for  this  water.  The  Provincial  Board 
of  Health  refused  to  approve  these  plans. 

About  this  time,  a  second  outbreak  of  typhoid  fever 
occurred  and  the  Provincial  Board  of  Health  ordered  the 
city  to  install  a  mechanical  filtration  plant,  following  the 
general  plan  previously  proposed  by  Mr.  Hazen.  In  ac- 
cordance with  this  order  the  city  employed  Messrs.  Hazen 
&  Whipple  to  draw  the  plans.  This  project  was  voted 
upon  at  the  city  election  in  January,  1913,  and  was  de- 
feated, due  to  a  vigorous  campaign  against  mechanical 
filtration,  by  one  of  the  papers  of  Ottawa.  The  newly 
elected  mayor,  fulfilling  a  promise  made  before  the  elec- 
tion, secured  Sir  Alexander  Binnie  and  Dr.  A.  C.  Hous- 
ton to  report  on  the  best  means  of  securing  a  water-sup- 
ply for  Ottawa.  Following  a  visit  to  Ottawa  in  February, 
these  gentlemen  submitted  a  tentative  report  recommend- 
ing the  securing  of  a  supply  taken  from  the  northern 
lakes.  Surveys  were  then  made,  and  a  final  report  sub- 
mitted in  August,  1913,  recommending  that  water  be 
taken  from  Thirty-one  Mile  Lake.  This  was  noted  at 
length  in  Engineering  News,  of  Nov.  20.  1913.  This 
report  was  approved  by  the  city  council,  and  Sir  Alexan- 
der Binnie  was  instructed  to  draw  the  plans  and  specifi- 
cations. [See  editorial  comment  on  the  Binnie  contract, 
in  the  issue  of  Eng.  News,  just  mentioned. — Ed.] 

Vigorous  opposition  to  this  report  soon  developed  in 
Ottawa,  one  of  the  papers  objecting  to  the  scheme  on  ac- 
count of  the  cost  and  other  reasons.  On  a  taxpayer's 
suit  tlie  bylaw  authorizing  this  work  was  quashed  by  the 
supreme  court  of  Ontario,  on  the  ground  that  the  special 
Act  obtained  from  the  Legislature  authorized  an  expen- 
diture of  only  $5,ooo.oi!ii,  and  that  this  act  did  not  au- 
thorize the  city  to  proceed  with  a  project  the  estimated 
cost  of  which  was  $8,000,000. 

Inn iiately  upon  the  rendering  of  this  decision,  the 

Provincial  Board  of  Health,  of  Ontario,  ordered  the  city 
to  proceed  with  the  work.  Another  bylaw,  passed  by  the 
city  council  under  this  order,  was  later  quashed  by  the 

courts,  which  decided  that  the  Hoard  exceeded  its  author- 
ity' under  the  Act. 

The  municipal  election  held  early  in  1913,  resulted  in 
the  defeat  of  the  mayor  then  in  office,  who  ran  on  a  plat- 
form thai  lie  would  put  through  the  Binnie  or  Thirty-one 
Mile  Lake  projeel  without  further  vote  of  the  people. 
Following  (Ins  I'lei  lion,  it   was  proposed   to  hold  a  plehis- 

cite  upon  all  of  the  projects  which  had  been  proposed. 
This  plebiscite  included  three  differeni  projects  for  the 
Ottawa  River,  one  for  the  Thirty-one  Mile  Lake,  one  for 
McGregor    Lake,   and    one    for    no    improvements    in    the 


•Bee  "Riik.  News."  Mar.  23.   1911,   for  article   by   Dr.   P.  H. 
on  tills  outbreak,  with  maps  showing  water  Intakes  and 
submerged   condulti     al  o   "Bngr.   News,"   June    I,    19H,   p 
tor  note  summarizing   report   on   outbreak   by   Dr.  C.    a     Hod- 
getts, Sanitary  Expert,  Ontario  Conservation  Commission.- — i£<i. 


water-works  at  all.  The  court  refused  to  allow  this 
plebiscite  to  be  put  to  the  people,  on  the  grounds  that 
"it  appears  to  be  an  attempt  to  stifle  the  free  expression 
of  the  opinion  of  the  electors  rather  than  to  obtain  it," 

Although  this  decision  made  invalid  the  call  for  bids 
for  the  long  gravity  steel  conduit  proposed  by  Mr.  Bin- 
nie, arid,  the  local  opposition  press  declared,  enabled 
American  bidders  to  submit  straw  bids,  yet  the  bids  were 
opened  on  Feb.  3.  [See  our  Construction  News  Sec- 
tion, Feb..  12,  1914,  p.  88,  for  list  of  bids  received  at  that 
time. — Ed.] 

The  next  attempt  to  obtain  the  Thirty-one  Mile  Lake 
supply  was  by  means  of  a  special  act  of  the  Ontario  legis- 
lature authorizing  the  expenditure  of  $8,000,000.  This 
attempt  was  unsuccessful  and  resulted  in  a  plebiscite, 
containing  two  projects,  only,  as  suggested  by  the  Provin- 
cial Legislature,  being  put  to  the  people. 

The  project  approved  was  one  for  mechanical  filters, 
drawn  by  City  Engineer  Currie.  It  differed  from  the 
Hazen  plan  in  that  it  is  proposed  to  put  the  works  on 
the  mainland  instead  of  on  Lcmieux  Island.  It  is  evi- 
dent that  this  plan  was  adopted  to  meet  the  objection  of 
those  who  were  opposed  to  carrying  the  filtered  water 
under  the  Ottawa  River.  This  objection  is  due  to  the 
fact  that  the  previous  epidemics  of  typhoid  fever  have 
been  caused  by  leaky  intake  pipes  which  were  laid  in  the 
river  and  in  a  badly  contaminated  power  canal  leading  to 
the  pumping  station.  The  Hazen  plan  proposed  to  carry 
the  water  from  the  works  on  the  island  to  the  pumping 
station  through  a  tunnel  under  the  river.  The  works 
were  to  be  located  high  enough  so  that  the  pressure  would 
always  be  greater  inside  the  tunnel  than  in  the  river,  tins 
avoiding  all  possibilities  of  inward  leakage. 

There  can  be  but  little  question  that  mechanical  filters 
will  satisfactorily  treat  the  water  of  the  Ottawa  River  an. I 
afford  a  good  supply  of  water  for  the  city.  The  water 
from  the  Ottawa  River  is  a  soft,  highly  colored  water, 
high  in  organic  matter,  but  is  not  highly  polluted,  the 
population  on  the  catchment  area  not  exceeding  :l  per 
square  mile. 

There  is  no  evidence  that  the  water  from  the  Ottawa 
River  itself  has  ever  caused  a  serious  epidemic  of  typhoid 
fever  in  the  city.  The  epidemics  which  have  occurred 
have  come  from  pollution  dim  to  leaky  intake  pipes  or 
the  opening  of  emergency  valves.  The  vote  of  the  peo- 
ple seems  to  indicate  that  the  large  expenditure  for  the 
Binnie  scheme  did  not  seem  to  them  justified  when  a  sat- 
isfactory supply  could  be  obtained  at  a  lower  cost. 


GoimsuaMninigg  Eifiigninieeiriiiriig"  h>y 
Msiin\uflifa<cfoiaiFiiinig»  (Coimces'inis 

Complaint  has  frequently  been  heard  for  a  number  of 
years   past   thai    manufacturing  concerns  were  stepping 

Outside   their   proper  sphere   as   producers   of  engineering 

equipment  and  advising  prospective  purchasers  as  to  the 

layout   of   works   wherein   BUch   apparatus   was   to   be   used. 
The   condition    seems    to    ha\e    been    ,,,,,. i    marked    in    the 

electrical  Held,  and  more  particularly  in  electric-traction 

work,  for  here  perhaps  greater  stimulus  to  purchase  prod- 
uct lias  been  necessary  than  in  other  industries. 

The  latest  word  heard  on  this  subject  was  given  by 
George  Oibbs,  Consulting  Engineer,  of  the  Pennsylvania 
li.li.,  at  the  recent  (Mar.  80)  "electrical  night"  of  the 


810 


ENGINEERING     NEWS 


Vol.  71,  No.  15 


New  York  Railroad  Club.     This  part  of  his  remarks  is 
reprinted  below. 

I  think  the  time  has  arrived  when  some  one  must  publicly 
call  attention  to  something  which  has  been  too  long  neg 
lected.  I  wish,  however,  what  I  say  to  be  taken  as  illus- 
trative and  not  as  unduly  critical  of  the  particular  illus- 
trations used. 

It  has  been  a  favorite  amusement  at  engineering  meetings 
to  draw  out  a  lively  electrical  discussion  by  combating  views 
known  to  be  held  by  certain  able  and  eloquent  gentlemen 
It  also  appears  to  be  considered  good  business  for  large 
manufacturing  companies  to  advocate  in  an  uncompromising 
manner  the  adoption  of  this  or  that  traction  system.  This, 
again,  does  not  settle  the  system  question  upon  a  legitimate 
basis. 

Two  large  electric  manufacturing  companies  of  this  coun- 
try are  preeminent  in  the  electric  traction  field  and  both 
manufacture  excellent  apparatus;  because  of  agreements  as 
to  the  common  use  of  patents,  there  appears  to  be  no  reason 
why  either  company  cannot  offer  any  or  all  of  the  machinery 
required  for  any  existing  system  of  electrification.  It  ap- 
pears, however,  that  these  companies  wish  to  sell  not  only 
goods  but  engineering  as  well.  Of  course,  a  company  can 
legitimately  sell  engineering  advice  as  well  as  apparatus  if 
this  is  what  they  are  organized  to  do,  but  as  railway  men, 
we  are  interested  in  inquiring  as  to  whether  we  are  likely 
to  get  from  this  combination  of  effort  the  best  results  from 
railway  construction  and  operating  standpoints. 

Now,  I  have  testified  to  the  excellence  of  the  apparatus 
which  these  companies  manufacture,  but  I  cannot  as  unquali- 
fiedly endorse  their  railroad  engineering  because  they  do  not 
operate  railways  and  they  are  not  users  of  railway  appa- 
ratus. Their  railway  engineering  necessarily  becomes  tinged 
with  commercialism  and  is,  in  the  final  anaylsis,  merely  the 
individual  opinion  of  employees  whose  primary  duty  it  is 
to  sell  factory  product.  It  may  be  said  that  their  representa- 
tives, being  in  constant  touch  with  the  market  all  over  the 
country,  are  in  a  position  to  hear  of  troubles  with  apparatus 
in  a  more  comprehensive  manner  than  that  of  any  outside 
engineer.  To  a  large  extent  this,  of  course,  is  true  as  re- 
gards the  weak  points  of  apparatus  which  they  manufacture. 
But  is  not  true  as  regards  the  operating  efficiency  of  a  sys- 
tem as  a  whole,  which  depends  upon  many  other  things.  I 
appreciate  that  these  large  companies  have  been  more  or 
less  driven  into  the  engineering  by  the  lack,  in  the  early 
days  of  electric  development,  of  practical  operating  experts, 
but  today  when  this  condition  has  radically  changed  it  would 
seem  that  these  companies  should  recognize  their  proper 
'ins,  and  cooperative  with  operating  engineers  instead 
,,i  at1  mptlng  to  absorb  a  field  which  is  really  foreign  to 
their   manufacturing   functions. 

I  iniKht  cite  a  specimen  of  manufacturing  engineering;  be- 
fore  an    engineering   society   recently   a    paper    was   delivered 
upon    railway    electrification,    purporting    to    be   a   purely   pro- 
,1    i. -view    of   the    present    status    of    the   question.      P.u< 
anal    zed    it    was    found    to    be    nothing    more    than    a 
case  of  special  pleading  from   the  salesman's  viewpoint   for   a 

trie  system  which  one  of  the  manufact  irln m 

is  exploiting.     There   was  no  weighing  of   the   various 
advantagi      and    dl  o<    dlffi  r<  nl    syi  tern    .    li     t<  ad 

[<     i •  I  em  as  possessing  all   tlv 

broad     condemnation    expressed    or    a    rival 

It     li    the  paper  had  frankly  state  i 

tn;,t   its    real   objed    was   the   sale  of   particular   apparatus,    ■ 

Id  not  expe. >hs  al     on  Its  n  eak    pol  nli 

hat  I     i lorted   to  be   th<s 

electric    ti  a<  I  Ion,     neither    hi  arss 

■    be   advanced  as   tai  I    Infoi  matlon   sup- 

to!     ise  of  othei 

Impoi  rant  point   of  all   this  is  that  such   pa] 

i .    :    In fluei i    thi     i  •      '  1 1    1 1  •     •     t ei I    elei 

I  tandpolnt  we  have  a  right  to  pn 

I    ■  i  pldl      di     ■  lo ■ 

then        ■  '         trial,  each  ol 

win  be  found   to  have  its  legitimate  field  of  appl 

terns  must  be  I 

In    thl  '  '"    ■    "  ''"  ''    ' 
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Val^ag\.&S©in\  foir  Rate  MsiftSlimg^  Dis- 

ctuissaoirii  Ibefcir©  &Ih©  Amm©trlca.im 

§©cl©fty  ©If  Cavifl  lEnagBiraeeif'S 

An  adjourned  meeting  for  the  further  discussion  of  the 
preliminary  report  of  the  Valuation  Committee  of  the 
American  Society  of  Civil  Engineers  was  held  at  the 
house  of  the  Society,  in  New  York  City,  on  the 'after- 
noon and  evening  of  Apr.  2.  The  thread  of  discussion 
was  taken  up  as  left  off  on  Mar.  11,  a.s  noted  in  Engi- 
neering News,  Mar.  19,  1914.  The  attendance  natur- 
ally was  not  as  large  as  before  on  account  of  opening  the 
meeting  in  the  afternoon  and  with  some  uncertainty  of 
it  being  continued  through  the  evening.  The  discussion, 
however,  was  vigorous. 

As  before,  the  discussion  largely  centered  on  the  sec- 
tion of  the  Committee's  preliminary  report  relating  to 
depreciation.  There  was,  as  before,  much  comment  on 
the  inadvisability  of  discussing  valuation  for  rate-mak- 
ing purposes  at  this  time,  although  such  remarks  were 
hardly  a  discussion  of  the  report  itself. 

Prof.  Geo.  F.  Swain  (Harvard  University)  argued 
that  an  utility  customer's  only  interest  in  the  allowance 
in  rates  for  depreciation  (figured  according  to  the  sink- 
ing-fund method)  is  to  secure  the  minimum  amount 
necessary  to  cover  replacements,  etc.  Then  the  rate 
payer  has  no  further  concern  except  as  being  a.  citizen  or 
an  investor.  He  contended  that,  for  settled  public  utili- 
ties, a  depreciation  reserve  fund  was  needed  only  to  ab- 
sorb the  inequalities  of  annual  renewals.  He  believed  that 
the  term  "depreciation"  had  been  confusedly  used  by  the 
Committee  in  two  ways;  (1)  as  the  loss  in  value  from 
wear,  and  (2)  as  the  lesser  price  at  which  property  can 
be  purchased.  In  discussing  the  Committee's  proposi- 
tion that  it  was  unfair  to  relieve  the  company  of  the  risk 
of  any  decrement  of  value  while  allowing  them  every  un- 
earned increment,  he  argued  that  depreciation  due  to 
wear  was  essentially  different  in  nature  from  the  natural 
appreciation  of  land,  so  that  the  two  could  not  be  set  ofl 
againsl  each  other.  He  agreed  that  original  cost  formed 
a  good  criterion  of  value,  but  that  it  was  not  available 
in  railway  valuation  so  that  reproduction  estimates  had 
in  be  substituted.  Therefore,  valuation  should  be  made 
once  for  till  as  a  fresh  starting  point,  and  should  not  be 
a  process  to  be  repeated  tit  intervals.  On  this  account, 
the  cost  of  reproduction  new  was  to  be  found  and  uol 
a  depreciated  value.  The  effort  of  the  Committee,  it 
seemed  to  bun,  was  an  attempt  to  reverse  this  order;  de 
preciated  value  had  been  accepted  as  the  starting 
and  the  adjustment  of  annual  depreciation  allowances 
made  to  secure  equity  in  accordance.  This  would  be  sat 
t  fai  tory  if  there  was  assurance  that  the  I*.  S.  Supreme 
Court  would  never  reverse  the  Knoxville  derision.  This 
reversal  he  expected  to  see,  it  engineers  would  insist  on 
e  nl  reproducl  ion  new  as  a  basis. 
lie  gave  daia  for  an  interiirban  electric  railway  ten 
years  old,  nm\  earning  I'.",  net,  and  paying  S/<  '"  divi- 
dends "iili  I' i  i til  surplus  for  depreciation  and  re- 
newals, which  keep  the  intenaiicc  in  stable  equilib- 
rium. The  net  eai  ning  in  the  lir  i  few  years  were  Ion 
and  bad  till  been  paid  out  ill  di\  idellds,  s.>  thai  ill  ten 
■  .  at     there  wn    accumulated  only   P." ,'    lotal  depreciation 

lb     .  lainicl    Hint,    if    (lie    r ill        houlil    be    lost 

and    H     \tllnali naile,     the    cost     In     reproduce    Would    I"' 

found    a     the   original    cost.   $1,000,000,    while    1 1 ,<■   d« 
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predated  value  would  be  $720,000,  on  which  according 
to  the  Committee  the  rate  should  be  based.  (He  neg- 
lected, however,  inclusion  of  the  early  deficit,  between 
what  was  earned  and  the  desirable  12%,  in  development 
expense,  which  the  Committee  report  would  allow,  bring- 
ing the  total  value  back  up  to  the  $1,000,000.) 

D.  W.  Luni  (Special  Engineer.  Southern  Ry.,  Wash- 
ington, D.  ('.)  protested  against  the  presentation  of  such 
a  report  on  rate-making  at  this  time.  lie  admitted  the 
eminence  of  the  members  of  the  Committee  and  the  in- 
fluence of  the  Society,  and  believed  that  all  wished  to 
have  no  unjust  situations  created.  He  could  not  see  how 
the  Committee's  methods  harmonized  with  present  prac- 
tice and  he  would  have  preferred  that  it  had  stuck  to  its 
instructions  and  to  the  Federal  law  governing  appraisal 
of  common  carriers'  property  for  no  specific  use.  He 
argued  for  "service  value"  (ability  to  function)  as  a 
basis  for  rates,  and  replacements  included  with  operat- 
ing expenses 

.1.  X.  Dodd  (Assistant  Electrical  Engineer,  Public 
Service  Commission,  First  District,  Xew  York  City) 
contended  that  the  value  to  be  arrived  at  should  Vie  the 
the  plant  of  a  possible  competitor — involving  the 
substitution  of  the  most  modern  construction  and  equip- 
ment  for  that  existing 

('.  R.  Harte  (The  Connecticut  Co.,  Xew  Eaveh)  called 
attention  to  the  desirability  of  having  uniform  nomencla- 
ture and  cited  as  an  instance  the  confusion  existing  when 
eciation"    was    spoken    of.      He   could    not    see  that 
physical   value  was  of  necessity   the  basis  of  rates.     He 
would  substitute  the  inherent  value  of  services  rendered. 
He  nas  nol  satisfied  with  the  Committee's  view  in  regard- 
ing depreciation  allowances  as  a  return  of  investment  to 
ipany. 
-    miicI    Whinery    (Consulting    Engineer,    Xew    York 
City)   objected  to  the  term  "depreciation,"  holding  that 
iiflicting  views  of  it   were  in  conflict  through  mis- 
understanding of  its  us..     The  idea  of  annuities  was  not 
d  by  "depreciation,"  as  ordinarily  understood  out- 
ii    the  profession,  nor  was  the  cost   of   maintenance 

there.     What  was  really  underst 1  as  "depreciation"  was 

a  diminished    value   determined    by   appearance   and    not 
from  any   probability   of   life  or  actual   experience.     Tic 
would   like  to  «ee  the  whole  vocabulary  of  valuation  dis- 
i-   reduced   to  terms  commonly  understood   in  gen- 
Martin    J.    Schreiber    (Engii r    of    llaintenam 

Way.   Public  Scrviie  Electric  Ry.,   Newark.   X.  J.)   spoke 
c  Committee  on   Life  of  Propertv   of  the  American 
Ry.    Association.      FTe   said    that    this   body   had 
to  the  records  of  mosl  ol   the  large  electric  railways 
of  the  country  and  offered   its  data  to  the  American   So- 
ciety   Committee.     The   members  of  this  electric-railway 

it  tee    bad     at     first     thought     (bat     proV  isiol 

prei  iation   in  elei  I  ri<    railw  a;  ould  be   sat  isfa 

tonlv  made  in  accordance  with  the  schemes  of  the  Amer- 
-  i  ict\  <  ommitti  i  but  that  on  practical  application 
tbc\  were  unsatisfactory.  Therefore  the  members  re 
to  the  renewal  -cheme.  Mi  Schreiber  read  the 
finding  of  the  railway  association  committee*,  lasl  re 
port.     Tin     was    that    the  elements   which   caused   dill  r- 

climate,  mainto 
Dance,  adequacy,  obsolescence,  human  factor,  public  de 
Band,   i  etc.)    were   so   complex    thai    no   tables 

could  be  drawn  up  for  useful  life,  and  thai  probable  life 


in  any  case  was  to  be  fixed  by  careful  survey  (see  Exg. 
News,  Oct.  23,  L913,  p.  Ml  >. 

M.  L.  Byers  (Special  Agent,  Delaware  &  Hudson  R. 
P..  Xew  York  City)  admitted  the  utility  of  the  "fair 
value-fair  return"  theory  of  rates  for  water-works  and 
gas  plants,  which  sold  a  single  product,  but  he  asked  the 
Committee  to  work  out  more  in  detail  the  application  of 
thai  scheme  to  railway  tariffs.  He  feared  difficulties: 
for  instance,  fair  value  and  fair  return  must  be  the  aver- 
age of  a  future  period  in  which  the  service  would  vary 
with  the  tariff  and  must  be  forecasted.  Railway  carriage 
was  a  complicated  service  not  comparable  with  the  single 
product  of  gas  and  water-works.  Railways  must  recog- 
nize that  homes  and  factories  have  already  been  built  at 
what  are  economic  points  under  the  present  railway  rates. 
The  substitution  of  a  "fair  value-fair  return"  scheme 
would  affect  millions  in  investment. 

H.  M.  Stone  (Assistant  Engineer  of  Valuation:  Chi- 
cago, Rock  Island  &  Pacific  Ry..  Kansas  City)  presented 
a  written  discussion,  arguing  that  the  Committee's  prin- 
ciples did  not  apply  to  railways  under  competitive  con- 
ditions. He  also  failed  to  find  any  provision  in  the  gen- 
eral premises  of  the  Committee  for  contingent  funds.  He 
would  provide  for  depreciation  by  making  renewals  a  part 
of  operating  expense,  and  let  unusual  replacements,  like 
large  buildings,  be  covered  by  temporary  expedients.  II- 
preferred  the  consistent  use  of  reproduction  costs  new 
instead  of  admitting  the  influence  of  history.  He  did 
not  see  how  the  appreciation  of  land  could  be  used  di- 
rectly to  offset  depreciation  of  plant. 

J.  H.  H.  Muirhead  (Glasgow,  Scotland)  asked  for 
clear  definitions  in  the  report  and  urged  the  segregation 
of  municipal  and  public  stock  corporations  for  rate  dis- 
cussions. He  held  thai  8ft  was  not  ample  repayment 
for  the  early  risks  in  railroad  construction  or  the  present 
ating  risks.  He  would  include  in  value  capitalized 
franchises  and  the  cost  of  preserving  railroad  int 
from  adverse  legislation   (lobbies). 

Gardner  S.  Williams  (Consulting  Engineer,  Ann  Ar- 
bor, Mich.)  pointed  to  depreciation  as  the  greal  stumb- 
ling blink  in  valuation.  He  found  no  definition  ap- 
proaching the  subject  from  the  right  angle  and  argued 
thai  depreciated  value  was  not  "service  value."  He  de- 
fined depreciation  as  "the  difference  between  present 
worth  of  future   -  a    new  article  and   of  the  ar- 

ticle m  question."  He  claimed  thai  the  Committee  had 
no'  allowed  for  the  element  of  "brains"  in  its  approach  of 
value:  much  of  what  was  called  "water"  in  present  stock 
issui  -  was  "capitalized  brain-  " 

The  Committee's  replies  to  the  criticisms  will  be  ab- 

acted  in  nexl  week'-  issue  of  Engineering  News. 


M<>««.r  tin-  iM.'ii.ii.ii.  i.i  sir.-.-t  Railway  tinea  ire  con- 
templated   in    Cleveland,    Ohio        v    resolution    authorizing   the 

purchase  of  three  busses,  i si    (16,251,   has  been   presented 

to  the  Cltj  Council.  Much  bus  win  scat  26  people  it  is 
■  I   I.,  pul    the   tii  -.i    one   In  the  St 

Clair  Ave  line  running  to  the  eastern  limit  of  Nottingham — 
Report  of  Petei  Witt,  Street  Railway  Commissioner,  to  City 
C ill,    Mar     82,    I 

\n   Ohio   Itlirr   Bridge   .-■■    Portsmouth,   Ohio,  eon- 

&  Ohio  Rj     Co      n   is  contemplated 

: 

Portsmouth  across  the  Ohio  and  to  Colum- 
bus, O.,  m  .e,,in n   with   th(    Hocking  Valley  Rj      s 

present    being  made   with  .1   view   to  selecting   thi 
fni    n   bridge  and   p  1  irther  preliminary  plans.     >'    A 

Wilson,    Cincinnati  nglnei  1     to    the    r 
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[Special   Dispatch   to.  "Engineering   News"   from   M.    B.   CASE, 
Resident   Engineer.] 

Nine  men  lost  their  lives  on  Apr.  5,  at  the  bottom 
of  the  main  shaft  in  caisson  No.  5,  on  the  Arkansas  end 
of  the  J.  T.  Harahan  Bridge  now  building  across  the 
Mississippi  River,  at  Memphis,  Tenn.  Eight  of  the  nine 
men,  comprising  one  of  the  six  gangs  of  caisson  workers 
engaged  on  this  pier,  were  on  their  way  into  the  caisson 
to  relieve  their  companions,  when  presumably  they  were 
overcome  by  gas  which  had  accumulated  at  the  bottom 
of  the  open  vertical  shaft  leading  down  from  the  top  of 
the  caisson  to  the  air  lock  10  ft.  above  the  working  cham- 
ber. About  15  minutes  after  these  men  had  passed  down 
the  shaft  a  signal  was  received  on  top  from  the  gang  in 
the  working  chamber  askinsr  why  they  were  not  being  re- 
lieved. Upon  receipt  of  this,  the  outside  lock  tender  and 
sinking  superintendent  started  down  the  shaft  to  ascer- 
tain the  trouble.  AYhen  about  30  ft.  from  the  bottom  of 
the  shaft,  the  lock  tender  said  he  saw  the  men  piled  up 
at  the  bottom  and  immediately  thereafter  lost  his  hold  on 
the  ladder  and  fell.  The  superintendent  regained  the 
surface  and  brought  out  the  gang  from  the  working 
chamber  one  by  one  in  the  clay-hoist  bucket  through  one 
of  the  material  locks. 

Efforts  were  made  immediately  to  recover  the  men  in 
the  main  shaft.  A  high-pressure  air  line  was  let  down 
into  the  shaft  to  drive  out  the  gas;  and  the  bodies  of  the 
men  were  recovered  by  aid  of  men  equipped  with  diving 
suits  and  helmets.  The  caisson  had  been  sunk  about  85 
ft.  below  the  surface  and  was  nearly  ready  to  seal.  Im- 
mediately upon  recovery  of  the  men  in  the  working  cham- 
ber, the  caisson  was  flooded  and  the  air  pressure  taken 
off. 

The  origin  of  the  gas  has  not  yet  been  determined. 
Some  of  the  men  who  left  the  working  chamber  through 
the  material  locks  said  that  the  oakum  in  the  roof  of 
the  chamber  near  the  air-supply  pipe  was  afire.  The 
divers  reported  the  heat  to  be  intense  near  the  bottom  of 
the  main  shaft.  Two  men  who  had  passed  through  the 
jock  and  out  up  the  same  shaft  about  15  minutes  b  fore 
the  accident  said  they  did  not  notice  any  gas  in  the  shaft. 


Steel    Bridge    Spam*    Hffsvfuairedl; 
Later  Falls  wifclh  Tiraiira 

[Telegraphic  Report  from  ALBERT  smith.  Professor  of 
Structural   Engineering,  Purdue  dnlversity,  Lafayette,  Ind.] 

A  serious  bridge  accidi  of  occurred  Sunday,  Apr.  5,  on 
(he  main  line  of  the  Wabash  R.R.  ;it  Attica,  Ind.,  where 
(In-  line  cro  e  the  Wabash  River.  The  crossing  is  a 
steel  bridge  1800  ft.  Ion:/,  the  easterly  portion  composed 
of  sin  l'i;iti  in!  through  spans  1 1 ' •  to  150  ft.  long,  and 
the  westerly  portion  of  12  plate  girder  pane.  Altim  sta- 
tion i  of  the  bridge,  aboul  300  yd.  away;  the 
track  approai  bee  the  bi  idge  on  curve. 

About  noon  Sunday,  a  n  westbound  freighl  train  was 
■  d  the  bridge,  a  refrigerator  caT  in  the  mid- 

dle of  the  train  deraili  'I  on  the  curve;  It  struck  the  left- 
hand  end  post  ol  n  and  beni  it  10  in  ovA 
of  line.  1  in  did  no1  fail,  however,  and  the  derailed 
cur  rai  far  a  the  third  ipan  From  here  the 
freight  engine  pushed  it.  back  to  thi  i  a  I  end.    The  dam- 


aged span  carried  this  engine,  weighing  2i0  tons  with 
tender,  satisfactorily.  The  supervisor  of  track  watched 
the  bridge  from  below  while  the  engine  crossed  and  re- 
ported that  no  yielding  of  the  bridge  was  perceptible. 

During  this  time  the  "Continental  Limited,"  east- 
bound,  due  at  Attica  1.53  p.m.,  had  been  waiting  at  the 
west  end  of  the  bridge.  \Vhen  the  bridge  was  cleared 
of  the  freight  train  the  limited  crossed,  running  slow. 
Just  as  the  pilot  truck  of  the  passenger  locomotive  was 
over  the  abutment,  the  damaged  south  truss  slowly  went 
down.  In  its  failure  ,  it  carried  the  north  truss  with 
it,  and  dropped  engine  and  tender  on  the  river  bank.  The 
mail  car  back  of  the  tender  was  also  on  this  span;  pitch- 
ing forward  against  the  tender,  its  end  was  thrown  to  the 
north,  and  threw  the  combination  coach  (behind  the  mail 
car)  against  the  north  end-post  of  the  second  span, 
wrecking  this  span  and  dropping  the  combination  coach 
into  the  river.  The  westerly  four  panels  of  this  span,  con- 
taining a  passenger  coach,  remained  leaning  against  the 
second  pier. 

All  cars  of  the  train  were  of  steel.  The  engineer, 
the  fireman  and  the  express  messenger  were  killed,  and 
35  persons  were  injured,  six  of  them  seriously. 


A  Severe  Fire  in  St.  Augustine.  Kin.,  on  Apr.  2,  destroyed 
five   hotels  and   several   other   builin^s.     No   lives   were   lost. 

Buffalo!)  Derailed  a  Train  in  Java,  on  Apr.  2,  about  six 
miles  from  Batavia,  killing  20  natives,  and  injuring  50  others. 

A  Locomotive  Boiler  Blew  Up,  on  the  Philadelphia  & 
Reading  Ry.,  at  Fanwood,  N.  J.,  on  Apr.  1.  The  engineer  and 
the  fireman  were  injured  by  escaping  steam. 

A  Heavy  Landslide  at  Brive,  France,  obliterated  a  number 
of  farms  and  cottages,  and  the  roads  in  the  vicinity  for 
about   a   mile,    on    Mar.    29. 

A  Storm  Sewer  Pierced  by  a  Bridge  Pile  during  the  con- 
struction of  the  temporary  High-Main  St.  Bridge,  at  Hamil- 
ton, Ohio,  caused  a  number  of  flooded  cellars  after  a  rain 
on   Mar.    28. 

A  Cocoa-Dust  Explosion  in  the  factory  of  the  Massachu- 
setts Chocolate  Co.,  in  Roxbury,  Mass.,  on  Mar.  30,  caused  the 
walls  of  the  room  to  collapse,  injuring  a  number  of  girl  em- 
ployees. 

Both  Sides  of  a  Sewer  Trench  Caved  In,  at  St.  Louis,  re- 
cently, burying  six  men  engaged  in  shoring  It.  Four  of  the 
mm  were  injured.     The  trench  wis  16  ft.  deep. 

A  Suspension  Bridge  Fnlled  on  Mar.  28,  near  Fresno,  Calif., 
while  an  automobile  was  crossing.  The  five  occupants  of  the 
car  were  plunged  into  the  San  Joaquin  River  (Calif.)  about 
50  ft.  below,  and  were  drowned. 

Driftwood  Wrecked  a  Temporary  Wood  Bridge  over  the 
Big  Miami  River,  connecting  Mlddletown,  Ohio,  with  West 
MIddletown,  on  Mar.  28.  A  large  1"K  lodging  against  tin- 
bridge,  collected  driftwood  until  the  middle  span,  about  175 
ft.  long,  gave  way.  The  remainder  of  the  structure  was  saved 
by  directing  driftwood  through  the  opening;, 

A  lU-ln..  s-F«.  Pipe-Trench  Wall  Collapsed  in  the  Flat- 
bush   Tinnier,    under   construction   on    Church    Ave.,   Brooklyn, 

N.  Y.,   on   Apr.   3,   killing   th laborers  and  seriously  Injuring 

a  fourth.  The  trench  surrounded  the  orchestra  section.  Its 
Inner  walla  were  Intended  ultimately  to  carry  the  orchestra 
floor  and  were  therefore  shored  when  they  were  built.  Ac- 
cordlng  i"  P  -i  Carlln,  building  superintendent  of  the  Bor- 
ough of  Brooklyn,  al  2  30  p.m.,  the  supervising  architect  for 
II,,-  t  ii.:i  t .  i  ordered  that  the  trench  be  cleaned  up  and  the 
■boring  removed.  Pour  laborers  entered  the  front  pit  and 
shortly  afterward  th<  front  trench  wall,  behind  which  wal 
piled  about  10  ft  of  dirt,  foil  over,  crushing  the  men  ai 
tin-  stage  wall  opposite,  Robert  Rasmussen,  supervising 
,.,-t    r,,,     Hi,     building,    was    arrested    shortly    aftei    thi 

accident  on  a  ohorga  of  criminal  neg id   released    D 

|6I bail. 
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A  Break  in  the  40-In.  Mnin  of  the  Baltimore   Water-Works 

just  outside  the  Mount  Royal  pumping  station  occurred  about 
Mar.  1,  making  it  necessary  to  shut  down  the  station  for  a 
few  days.  In  response  to  an  inquiry  regarding  this  break, 
Ezra  B.  Whitman,  Water  Engineer  of  Baltimore,  writes  as 
follows: 

This  work  was  all  flanged  work  and  the  special  that  broke 
was  a  Y-branch  receiving  the  discharge  from  one  of  the 
pumping  units.  Considerable  difficulty  was  experienced  in 
getting  this  flange  joint  tight  and  I  believe  that  in  making 
this  joint  tight  a  very  considerable  initial  strain  was  intro- 
duced into  this  Y-casting  by  the  drawing  up  of  the  bolts. 
The  pulsation  of  the  pump  kicking  against  this  Y-branch 
with  the  metal  in  a  strained  condition  is  what  I  believe 
causec"  the  final  cracking  of  this  casting. 

Commenting  further  upon  the  break  and  In  answer  to  a 
question  as  to  whether  in  his  opinion  breaks  in  water  mains 
are  increasing  or  decreasing  in  Baltimore,  Mr.  Whitman 
writes: 

The  conditions  in  this  city  in  regard  to  the  breaks  in  wa- 
ter mains  are  very  different  at  the  present  time  from  what 
they  were  before  the  Sewerage  Commission  started  work 
laying  the  sewers.  In  practically  all  cases  the  sewers  are 
laid  much  deeper  than  the  water  mains,  ana  many  of  our 
recent  breaks  are  in  the  old  trenches  of  the  Sewerage  Com- 
mission. This  condition  is  a  very  natural  one  and  was  to 
be  expected,  for  no  matter  how  carefully  the  work  of  the 
sewer  contractors  may  have  been  done,  in  many  cases  it  Is 
practically  impossible  to  prevent  some  settlement,  and  settle- 
ment of  the  cast-iron  pipe,  of  course,  makes  a  break  if  it  is 
r<"t  placed  in  such  a  position  that  the  lead  in  the  joints  will 
give. 

Fixed  Bridges  Over  the  Chieaso  River,  in  place  of  draw- 
bridges, are  to  be  the  subject  of  an  inquiry  by  a  committee 
of  the  Chicago  Real  Estate  Board.  The  adoption  of  such  a 
policy   would   limit   the   river   navigation   to   barges   and    tugs. 

Refuse  Destructors  for  the  garbage  and  presumably  the 
other  refuse  of  New  Orleans,  La.,  with  the  incidental  pro- 
duction of  electric  energy,  are  under  consideration  but  noth- 
ing has  yet  been  definitely  decided.  The  matter  is  in  charge 
of  E.   E.   Lafaye,    commissioner   of   Public   Property. 

Reconstruction  of  the  Brooklyn  Bridge  has  been  studied 
out  by  the  Department  of  Bridges,  New  York  City,  in  detailed 
studies  during  the  past  ten  years.  The  project  has  now  been 
taken  up  by  the  new  Commissioner  of  Bridges,  F.  J.  H. 
Kracke.  The  work  in  question  is  likely  to  mean  the  entire 
replacement  of  all  the  suspended  structure;  that  is,  every- 
thing except  towers,  tower  cables,  and  anchorages.  The 
existing  stiffening  trusses  and  floor  are  not  adequate  for 
permanent  service  under  present  overloading,  and  give  no 
additional  capacity  for  the  further  loading  which  the  bridge 
might  be  made  to  carry. 

Completion  of  the  Grand  Trunk  Pacific  Ry. — The  last 
spike  on  the  main  line  of  the  Grand  Trunk  Pacific  Ry.  was 
flriven  at  noon,  Apr.  7,  near  the  Nechaco  River,  at  Fort  Frazer, 
B.  C,  220  miles  east  of  Prince  Rupert,  B.  C.  It  is  expected 
the  railway  will  be  in  operation  in  August  from  Portland, 
Maine,  to  Prince  Rupert.  A  southern  branch  now  under  con- 
struction  will  give   connection   with  Vancouver,   B.   C. 

A  City  rimming  Competition  for  laying  out  300  acres  of 
land  in  the  heart  of  Richmond,  Calif.,  a  new  seaport  near 
San  Francisco,  is  announced.  The  program  for  the  com- 
petition may  be  obtained  from  Lewis  P.  Hobart  and  Charles 
H.  Cheney,  associate  architects  and  advisors  to  the  Richmond 
Canal  Subdivision  Co.,  Crocker  Building.  San  Francisco.  Com- 
petitors should  take  notice  that  the  prizes  offered  are  land 
I'm  d    at   $10,000. 

An  International  Competition  for  Bu  tiding  Designs  is  an- 
nounced for  the  construction  of  a  group  of  summer  residences 
on  the  Lido,  the  sandy  island  fronting  Venice  (Italy).  Prizes 
of  $2400,  $1600  and  $1000  are  offered  for  the  best  designs, 
which  must  be  submitted  by  June  30.  The  designs  will  be 
BBBSed  upon  by  a  commission  of  seven  members  including 
irii  Bordlga,  President  of  the  Vnetian  Soehty  of  En- 
Information  may  be  obtained  from  the  Compagnla 
ttallana  del   Grandl   Alberghl,  of  Venice. 

The  Repair  of  the  Stony   River  I)nm,  near  Dobbin,   W.  Va., 
n   section   of   which    was    washed    out   on   .Tan.    15    last    ("Engi- 
■   News,"  Jan.   22,   1914,   p.   211)    is  now    under  considera- 
tion   by    the    owner,    the    West    Virginia     Pulp    &    Paper     Co. 
the   direction    of    P.    W.   Scheldenhelm,   Consulting   En- 
Pittsburgh,     Penn.,    who    has    been     retained     by     the 
company,    Investigations    are    now    under    waj     looking 
Into  the  advisability   of   making   the   repairs,   and   the   method 

:  ing  them,  if  thej   ai  •■  t i   to  bi    di   ilrable  or  po  i  Ible 

l    Dlvlnlng-Rod    C««      A    well    Is    now    being    bored    In    the 

Hill    Bldg.,    86th    St,    : Tenth     \^-..    New    fork    City,    which 

was  located  successfully  by  von  Malar,  a  German  "dowser" 
or  "rhabdomancer,"  who  lias  recently  come  to  'bis  country, 
Ti"    .hilling  was  undertaken   by  a   driller  who  guaranteed   to 


locate  and  tap  water  in  a  certain  quantity,  and  brought  the 
medium  to  do  the  locating.  Exploring  the  boiler  room  with 
a  metal  "twig"  between  fingers  and  thumbs,  at  a  certain  point 
he  felt  the  twig  turn,  and  predicted  a  stream  of  water  at 
depth  113  ft.  3  in.  below  curb,  flowing  west  (toward  the  Hud- 
son River).  The  driller  thereupon  put  down  a  2-in.  core-drill 
hole  at  this  spot,  and  struck  water  114  ft.  below  curb  An 
S-in.  hole  is  now  being  caUled  alongside  the  2-in.  The  rock 
is  Manhattan  schist,  striking  a  white  rock  at  115  ft.  below 
curb,    or    75    ft.    below    boiler-room    floor. 

The  Tennessee  River  Bridge  on  the  line  of  Market  St.,  at 
Chattanooga  is  to  be  built  under  the  direction  of  B.  H.  Davis, 
Assoc.  M.  Am.  Soc.  C.  E.,  of  New  York  City.  Mr.  Davis  has 
been  selected  for  the  work  by  the  Tennessee  River  Bridge 
Committee,  which  has  charge  of  the  design  and  con- 
struction of  the  bridge.  This  commission  advertised  for 
competitive  designs  for  the  bridge  early  this  year,  and 
held  a  hearing  on  Feb.  IS  at  which  some  nine  engineers 
and  engineering  companies  presented  their  designs  and 
claims  for  consideration  as  engineers  for  the  structure. 
Mr.  Davis  was  one  of  the  engineers  presenting  designs,  but 
we  do  not  understand  that  he  is  to  be  restricted  to  the  de- 
sign which  he  submitted.  He  is,  rather,  appointed  engineer 
for  the  bridge  with  full  power  over  design  and  construction, 
subject  to  the  committee.  The  design  submitted  by  Mr. 
Davis  is  for  a  1900-ft.  bridge,  50  ft  wide,  made  up  of  six  160- 
ft.  concrete  arches  with  a  center  rolling-lift  bascule  of  from 
200  to  300  ft.  span.  The  bridge;  is  estimated  to  cost 
$500,000.  (See  "Engineering  News,"  Feb.  5,  1914,  p  313- 
Mar.    5,    1914,    p.    541). 

Chains  for  Look-Gate  Prot  cti-»n,  Panama  Canal — Great 
difficulty  is  being  found  in  e  ailig  satisfactory  strength  in 
the  immense  chains  now  un.  e-  construction  at  the  Boston 
Navy  Yard  for  the  lock-gate  protection  of  the  Panama  Canal. 
These  chains  and  their  hydraulic  operating  machinery  are 
an  innovation  in  canal  lock  design  and  operation.  They  are 
designed  to  be  stretched  across  the  locks  in  front  of  vessels 
to  arrest  the  momentum  of  a  ship  which,  for  any  reason, 
gets  beyond  the  control  of  the  electric  towing  locomotives. 
The  chains  are  made  of  3-in.  diameter  wrought  iron;  the 
links  are  17  in.  long  by  10%  in.  wide.  The  24  chains  neces- 
sary have  an  average  length  of  427  ft.  each  and  weigh  S5  lb. 
per  ft.  Great  differences  in  the  strength  of  different  links 
have  been  found,  mostly  in  the  welds  where  the  breaks  in 
the  chains  tested  generally  occur.  All  links  are  tested  to 
rbout  275,000  lb.  The  breaking  loads  hava  run  from  312,000 
to  560,000  lb.  Open  links  appear  to  be  stronger  than  stud 
links,  in  general,  but  they  elongate  much  more.  The  parts 
of  the  chain  which  will  run  over  the  sheaves  of  the  hydraulic 
operating  machines  have  open  links,  while  the  parts  which 
will  span  the  locks  have  stud  links.  The  testing  of  the 
chains  is  under  the  geieral  charge  of  J.  Hammer,  Assistant 
Engineer,   Isthmian   Canal   Commission,   Pittsburgh.    Penn. 

Last  of  the   Dry   Excavation,   Culebra   Cut,  Panama   Canal — . 

The  dry  excavation  for  Culebra  cut  was  terminated  on  Mar." 
31,  when  the  three  95-ton  steam-shovels  engaged  in  lessen- 
ing the  pressure  on  the  east  Culebra  slide,  north  of  Gold 
Hill,  were  withdrawn  from  their  pits  and  made  ready  for 
dismantling.  The  crews  of  the  shovels  and  of  the  dump 
trains  which  have  handled  their  spoil  were  discharged,  effective 
Apr.  1,  on  account  of  reduction  of  force.  Dry  excavation  at 
the  bottom  of  the  cut  was  discontinued  on  Sept.  10,  1913,  on 
which  date  13  steam-shovels  were  engaged  on  high  levels  at 
various  points.  The  number  has  since  been  gradually  re- 
duced as  the  work  was  completed.  In  the  latter  part  of  No- 
vember, six  shovels  remained;  two  of  these,  on  the  west  bank 
at  Culebra,  were  withdrawn  in  December.  Since  that  time, 
the  dry  excavatiot:  has  been  confined  to  the  Gold  Hill  slide. 
Four  shovels  were  working  until  the  latter  part  of  February, 
when  one  was  withdrawn.  The  completion  of  the  dump  near 
the  New  Culebra  station,  on  which  the  spoil  was  waste],  ami 
the  general  condition  of  the  Gold  Hill  slide,  have  led  to  the 
decision  to  abandon  the  use  of  all  the  steam-shovels.  ("Canal 
Record."] 

A  Sanitary  Investigation  Board  for  Chicago  has  been  ap- 
pointed by  the  Chicago  Real  Estate  Board  (through  Its  River 
and  Harbor  Committee)  to  Investigate  and  report  upon  the 
proper  future  policy  of  the  city  In  regard  to  water  supplj  and 
bi  wage  disposal.  The  board  will  consist  of  George  a  Soper, 
President  of  the  Metropolitan  Sewerage  Commission  of  New 
York;    Arthur   J.    Martin,    of    London,    past    president    of   the 

British     Sanitary     Institute;     and     a     member    Of    the    late     I'm 

of  Cameron,  Commln  &  Martin,  which  exploited  the  septic 
tank,  and  .lames  D  Watson,  of  Birmingham  (England),  presi- 
dent of  the  Institute  of  Sanitary  Engineers,  and  for  many 
years   Chief   Englneei    ol    the    Birmingham,   Tame   A    Lea    Dla- 
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trict  Drainage  Board.  The  reason  for  engaging  foreign  ex- 
perts is  to  secure  men  of  large  experience  who  have  had  no 
previous  connection  with  the  Chicago  problem  and  have  no 
bias  or  set  opinions  due  to  such  connection.  In  a  report  of 
the  i  i  mmittee,  announcing  its  action,  it  is  stated  that  such 
a  study  is  of  great  importance  in  view  of  the  statement  by 
the  president  of  the  Sanitary  District  of  Chicago  that  the  city 
faces  a  possible  expenditure  of  $200,000,000  for  further  sani- 
tary protection  in  case  the  suit  for  an  additional  draft  of 
water  from  the  lake  for  the  drainage  canal  is  decided  ad- 
versely to  the  District. 

Hid*  for  an  Intercepting  Sewer  and  Inilioll  Tanks  at  Al- 
bany, N.  Y.,  will  probably  be  received  late  in  May  or  early 
in  June.  The  intercepting  sewer  will  be  of  concrete  and  will 
range  in  size  from  24  to  66  in.  in  diameter,  and  the  length 
of  the  sewer  will  be  about  three  miles.  The  Imhoff  tanks 
will  be-  part  of  disposal  works  located  on  AVesterlo  Island  op- 
posite the  south  end  of  Albany.  The  island  is  separated  from 
the  shore  by  a  small  stream  channel  known  as  Island  Creek. 
The  sewage  works  have  been  designed  to  take  care  of  an 
average  daily  sewage  tiow  of  30.000.000  gal.  Before  the 
sewage  reaches  the  Imhoff  tanks  it  will  pass  through  grit 
chambers  and  coarse  screens.  There  will  be  four  sets  of 
Imhoff  tanks,  each  consisting  of  four  individual  tanks  33x98 
ft.  in  plan  and  29  ft.  deep.  Provision  is  made  for  reverse 
flow.  A  pumping  station  will  be  required.  Bids  for  the  grit 
chambers,  screens  and  pumping  stations  will  not  be  called 
for   until   next   year.      Plans    for   the   intercepting   sewer   have 

i i    prepared    by    Stephen    B.    Vernon,    engineer    intercepting 

E«  wer  fi«-sign  ant!  construction,  Bureau  of  Engineering,  of 
the  city  of  Albany.  The  plans  for  the  disposal  works  were 
i,  ,i  by  Hering  &  Gregory,  consulting  engineers  of  New 
York  City.  Mr.  Vernon  will  have  charge  of  the  construction 
work  outlined  above.  Frank  R.  Lanagan  is  city  engineer  of 
Albany. 

A    New    Water-Works    Plant    for   VicksburB,   Miss.,  is   to  be 
built    after   a   legal   struggle    between    the   city   and    the   local 
water-works    company.       After    years     of    litigation     between 
the  city  and  the  company  the  city  decided  to  build  new  works 
to  be   ready  for  use  at  the  expiration   of  the   company's  fran- 
chise in   1916.     For  this  purpose  a  bond  issue  of  $400,000  was 
authorized   by   a   large   majority    at    a    popular    election.      The 
writer  company  obtained  an  injunction  from  the  United  States 
t    Court,    restraining    the    city    from    selling    the    bonds 
anything    toward    building   a   new   plant    during   the 
lif,.    of    tie     franchise.      The    injunction    was    sustained    by    the 
I-    g    Court  of  Appeals,  but  was  overruled  by  the  U.  S.  Supreme 
Court,   thus   leaving    the  city  free  to  build  water-works  when- 
pleases.     The  city  offered  the  company   $200,000  for  the 
o(   the  latter,  with  a  time  limit.     The  company  made  no 
i,,    i:  .ii..        The    city    has    engaged    A.    L.    Dabney, 

chief    ■  -     the     Dabney     Engineering    Co,     Memphis, 

Tenn.,   to   make   plans   and   specifications   for  the   new   water- 
i     their    construction.       Surveys    have 
it    is    expected    that    the    new    plant    will    be 
[.iration    of   the   franchise   of  the   com- 
1916. 
\    New   Plan   for  Garbage  and   Refuse  Collection   and   l>is- 
pobuI  :it  Chicago  ha      beei     recommended  by  Irwin  S.  Osborn, 
0f  Xoroi  i     i     -     ''      Fetherston,   of  New   York   City,   in    a 

Chli       '      '   II        Wastes    Commission,    of    which 
i    Young  is  chairman.     Thi    engln   era   recommend 
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The  city  has  3000  miles  of  streets  and  1500  miles  of  alleys, 
a  large  proportion  being  unimproved.  The  collections  in  l'jls 
averaged  98  lb.  of  garbage  per  capita  and  555  lb.  of  ashes  and 
rubbish  per  capita.  There  are  143  portable  paper  burners  in  ::u 
wards,  which  are  effective,  but  less  so  than  removal,  as  there 
is  complaint  about  smoke  and  odor.  They  are  iron  baskets  on 
wheels,  11  to  17  cu.ft.  capacity.  An  analysis  of  118,000  lb.  of 
material  collected  in  January  and  February,  1914,  showed  the 
following:  Fine  ash,  49.88*?,:  coal  cinders.  2ir/r  ;  clinkers. 
11.59';;  glass,  0.97%;  metals,  0.877,;  rubbish,  1.70%;  gar- 
bage,  0.99%. 


Messrs.  Howard  R.  Green  and  Hugo  Layer  announce  the 
formation  of  the  firm  of  Green  &  Layer,  Engineers,  Cedar 
Rapids   Savings    Bank    Bldg.,    Cedar   Rapids,   Iowa. 

Mr.  Paul  F.  Rossell,  Jun.  Am.  Soc.  C.  E.,  of  Wilmington, 
Del.,  has  left  this  country  for  China,  where  he  has  accepted 
a    position    with    a    railway    contracting   company. 

Prof.  Frank  Irvine,  Dean  of  the  faculty  of  law,  Cornell 
University,  has  been  appointed  a  member  of  the  Public  Ser- 
vice  Commission,   Second   district,   of  New   York   State. 

Mr.  D.  R.  Morris  has  resigned  as  Signal  Engineer  of  the 
El  Paso  &  Southwestern  Ry.  System,  El  Paso,  Tex.,  to  ac- 
cept a  position  with   the   Federal   Signal   Co.,   of  Albany,  N.   Y. 

Mr.  L.  W.  Longan,  formerly  connected  with  the  Chicago 
and  Indianapolis  works  of  the  Link-Belt  Co.,  has  been  placed 
in  charge  of  the  company's  newly  opened  Detroit.  Mich.,  office, 
in    the    Dime    Bank    Bldg. 

Mr.  Herbert  E.  Correll.  formerly  Trainmaster  of  the  Chi- 
cago, Rock  Island  &  Pacific  Ry.,  at  Eldon,  Mo.,  has  been  pro- 
motod  to  be  Superintendent  of  the  St.  Louis  division,  with 
headquarters  at   Eldon. 

Mr.  J.  S.  Sheafe.  recently  Engineer  of  Tests  of  the  Illinois 
Central  R.R.,  is  now  Master  Mechanic  of  the  Staten  Island 
lines  of  the  Baltimore  &  Ohio  R.R.,  at  St.  George,  Borough 
of    Richmond,    New    York    City. 

Dr.  Haven  Emerson,  Assistant  Professor  of  physiology 
and  medicine  at  Columbia  University,  has  been  appointed 
Sanitary  Superintendent  of  the  New  York  City  Department 
of  Public  Health,  with  a  salary  of  $5000  per  annum. 

Mr.  J.  E.  Roberts,  formerly  Superintendent  of  the  Napier- 
ville  Junction  Ry.,  at  Lorel,  Que.,  has  been  appointed  General 
Superintendent  of  the  Greenwich  &  Johnsonville  Ry.,  with 
office  at  Greenwich,  N.  Y..  succeeding  Mr.  T.  J.  Lynch,  trans- 
ferred. 

Mr.  Elliott  11  Whitlock,  M.  Am.  Soc.  M.  E.,  Factory  Man- 
ager of  the  National  Carbon  Co.,  Cleveland,  Ohio,  has  opened 
an  office  at  I'm!  West  112th  St.,  Cleveland,  as  Consulting  En- 
gineer, specializing  as  a  carbon  expert  and  in  efficiency  man- 
agement. 

Mr.  John  G.  Walber,  recently  assistant  to  the  Third  Vice- 
President   of   the    Bait! n     X    Ohio   R.R.,    Baltimore,    Md„    lias 

been  appointed  Secretary  of  the  newly  organized  Bureau  of 
Information  of  the  Eastern  railways,  with  offices  in  \'< ■«• 
York    City. 

Mr.  D.  H.  Goodwillie,  former  Superintendent  of  Filtration 
and     recentlj     Superintendent     of    the    Water    Department    of 

Toledo,    Ohio,    has    resigned    to    bee -    associated    with    Mr. 

William  G.  Clark,  Consulting  Engineer,  1047  Spltzer  Bldg., 
Toledo,    Ohio. 

Mi  s.  B  I;,  iiinit  has  been  appointed  Engineer  of  the 
Bo      d    ol    Works   and    Waterworks    of    the   Corporation    of   the 

Dl    trie!    ol    South    Van vet      R     C       Mi      Bennett    writes    thut 

this   district,   nprlsins    ncres,   already   has  a    population 
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sence  until  July    1,   when   he   may   take  advantage  of  the   com- 
pany's pension   rules. 

Prof.  Charles  F.  Burgess,  for  a  number  of  years  in  charge 
of  the  chemical  and  applied  electrochemical  departments  of 
the  University  of  Wisconsin,  has  resigned  to  become  Manager 
of  the  Northern  Chemical  Engineering  Laboratories,  with 
offices  at  Madison,    Wis. 

Mr.  P.  C.  Ailen,  recently  on  the  staff  of  the  Superintendent 
of  Transportation  of  the  Baltimore  &  Ohio  R.R.,  Baltimore, 
Mil.,  has  been  promoted  to  be  Superintendent  of  the  Phila- 
deli'hia  division,  at  Philadelphia,  Penn.,  succeeding  Mr.  J.  T. 
Olhausen,   assigned   to   other   duties. 

Mr.  Hunter  McDonald.  President  of  the  American  Society 
of  Civil  Engineers  and  Chief  Engineer  of  the  Nashville,  Chat- 
tanooga &  St.  Louis  R.R.,  is  being  urged  by  the  Tennessee 
delegation'  in  Congress  for  the  office  of  Chief  Engineer  of  the 
government    railroad    to    be    built    in    Alaska. 

Mr.  C.  W.  Tifer,  Consulting  Engineer,  of  Dubuque,  Iowa, 
has  been  appointed  Senior  Civil  Engineer  of  the  Central  dis- 
trict. Division  of  Valuation,  Interstate  Commerce  Commission, 
with  headquarters  at  Chicago,  111.  Mr.  Pifer  was  formerly 
with  the  engineering  staff  of  the  Illinois  Central  R.R. 

Mr.  R.  C.  White,  Assoc.  M.  Am.  Soc.  C.  E„  formerly  Gen- 
eral Roadmaster  of  the  Southern  district  of  the  Missouri 
Pacific  Ry.,  at  Wynne,  Ark,  has  been  promoted  to  be  Engi- 
neer of  Maintenance-of-way  of  the  same  disfict,  with  head- 
quarters at  Little  Rock.  Ark.,  succeeding  Mr.  Hugh  E.  Hale, 
resigned,  as  noted   elsewhere. 

Mr.  W.  P.  Thornton,  for  many  years  with  the  engineering 
staff  of  the  Riter-Conley  Co.,  Pittsburgh,  Penn.,  has  resigned 
to  accept  a  position  with  the  Treadwell  Construction  Co., 
Pittsburgh.  During  the  erection  of  'he  eight  large  blast- 
furnaces of  the  United  States  Steel  Corporation  at  Gary.  Ind., 
Mr.    Thornton    was    Engineer    in    charge. 

Mr.  Charles  A.  Moreno  has  resigned  as  Sewer  Commis- 
sioner of  St.  Louis,  Mo.,  to  accept  a  position  with  an  engi- 
g  and  construction  firm  of  Chicago,  111.,  the  name  of 
which  has  not  yet  been  announced.  Newspaper  reports  state 
that  his  salary  is  to  be  $12,000  per  annum  as  against  $4000 
he  receives  from  the  city  as  Sewer  Commissioner. 

Mr.  C.  S.  Lake,  recently  General  Superintendent  of  the 
Chicago  &  Alton  R.R.,  at  Chicago,  111.,  has  been  appointed 
General  Superintendent  of  the  Seaboard  Air  Line  Ry.,  with 
[uarters  at  Portsmouth,  Va.  Mr.  Lake  was  formerly 
Division  Superintendent  of  the  New  York.  New  Haven  & 
rd  R.R.,  and  General  Superintendent  of  the  Minneapolis 
4    St.    Louis  R.R. 

Mr    .lames  L.  Davis,  Assoc.  M.  Am.  Soc.  C.  E..  formerly   As- 
Engineer,  Board   of  Water   Supply,   City  of  New   York, 
Section    Engineer    in    charge    of    the    construction    of 
ii    Miwr   siphon   and   the   Yonkers  pressure   tunnel,   has 
ippointed    Supervisor    of    Highways    and    Highway    En- 
nf    Pennington     County.    Vermont,     with     headquarters 
:il    Manchester,    Vt.      The    appointment    of    an    engineer    to    this 
n   is   the  result  of   agitation   by   a   county   improvement 
lion. 
The   Illinois   Central    R.R.   announces    the    following   promo- 
tions:   Mr.    D.    J.    Brumley,    M.   Am.    Soc.    c.    10. .    Assistant    Chief 
ei  r.    is  appointed   Valuation    Engineer;    Mr.    F.   L.   Thomp- 
son,   Engh i-    iif    Construction,    is    promoted    in    be    Assistant 

Chief   Engineer;    Mr.    A.    F     Rlaess,    District    Engii r   at    Chi- 
lli., is   promoi  ■•!   to  In-   Engineer  of   Maintenance-of-way; 
r     Laden,    former    Division    Superintendent    and    re- 
'l   i"   s  i"  ■  ial   work   foi    the  Gr  ind  Ti  unk   i: 
been   appointed    District    Engineer  of  the  Northern    rims,    with 
rli  is    at    Chicago. 

Mr.  .1.   I'..   Berry,   M.    Am    Sni     c     E.,   Assistant   I.,  the  Presi- 
'           o,    Rock    I    land    S    I  'ai  Ifii     Rj  .   I  !hica  ro,    111., 
I|  '!•   I.      II    Is    reported    he   will   engage   In   private   prac- 
Consultlng     Engineer,    si lalizing     in    railway    valua- 
tion,   wiih    headquarters    In    Chicago,       Vfter    15    years    In    the 
erlni     dcpnrtmc  nt    of    the   Chi. a;.    \    Northwestern    i:> 
'i         ii   ii    ni    i  he   lines    w  est    of   the    Mis- 
River  in    189.1      !■'..,    .  Ighl   year     follow  Ins   he  was  Chh  [ 
I   ..I. ni    1  ...  iii.     R  R        From    190  i    to     ibo  it    a 
o   In     -.  ns  '  'hi,  i    Ens  Inecr  of  i  he   I  :hlca|  ...    Ro.  I     [sis  nd 
A-    I'm    Ii.-    Ry 

Mr    Julian    Kt-ndrick,    M.    Am     Soc.    C.    E„    for   many 

Ineer  of  Rlrmlngh    in,    '  la  ,   has  been   I  ei 

-  r,   mi.  .  .  ■  dins    Mi      Mauri     Nl<  hoi     ...      n      I ,,.      io.     C     EG 

Englnei  i    i  lnc<     the    reslgi 
liter  <:     Klrkpntrlcl      >i     \m.   Soc,   C.    io.   noted   In   our 

Dec    II,  1913      Mi     Ki  ndrlck   was  City   Engl 
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of  Chicago,  111.,  which  position  he  resigned  Jan.  1,  1913. 
Since  then  he  has  been  in  private  practice  in  Birmingham. 
While  City  Engineer  of  Birmingham  Mr.  Kendrick  designed 
the  city's  sewerage  system  and  had  charge  of  the  construc- 
tion  of    the   greater   part   of  it. 

Mr.  P.  J.  Kearny.  M.  Am.  Inst.  E.  E.,  of  McHenry  &  Mur- 
ray, Consulting  Engineers,  New  Haven,  Conn,  has  been  ap- 
pointed Electrical  Engineer  of  the  New  York,  New  Haven  & 
Hartford  R.R.,  lepoiting  to  Mr.  W.  S.  Murray,  F.  Am.  Inst. 
E.  E.,  whose  appointment  as  Consulting  Engineer  in  general 
charge  of  all  electrical  engineering  and  construction  was 
noted  in  our  issue  of  Mar  19.  Mr.  Kearny  graduated  in  me- 
chanical engineering  from  the  Massachusetts  Institute  of 
Technology  in  1903,  and  after  a  post-graduate  course  and 
two  years  as  an  apprentice  with  the  Westinghouse  Electric 
&  Manufacturing  Co.,  he  was  appointed  Assistant  to  the  Elec- 
trical Engineer  of  the  New  York,  New  Haven  &  Hartford 
R.R.  in  1906.  subsequently  he  was  promoted  to  be  Assistant 
Electrical    Engineer. 

Mr.  Hugh  E.  Hale  has  resigned  as  Engineer  of  Main- 
tenance-of-way of  the  Southern  district  of  the  Missouii  Pa- 
cific Ry.,  Little  Rock,  Ark.,  to  become  Engineer  for  the  Pres- 
idents' Committee  on  Valuation.  Eastern  group,  with  offices 
in  New  Y'ork  City.  Mr.  Hale  was  born  in  Minnesota  in  1N74 
and  received  his  technical  education  at  Lehigh  University. 
II.  was  with  the  engineering  staff  of  the  Pennsylvania  R.R. 
until  1902,  when  he  went  to  the  Baltimore  &  Ohio  R.R.,  first 
as  Assistant  Engineer  and  afterward  as  Division  Engineer 
at  Philadelphia,  Penn.  For  three  years  he  was  Engineer  of 
Maintenance-of-way  of  the  same  railway  at  Baltimore.  Md. 
He  went  to  the  Missouri  Pacific  Ry.  in  1908  as  Assistant  En- 
gineer at  St.  Louis,  Mo.  Later  he  was  Engineer  of  Design, 
Principal  Assistant  Engineer  and  Engineer  of  Maintenance- 
of-way. 

Mr  W.  B.  Wocd,  Superintendent  of  the  Cleveland  &  Pitts- 
burgh division  of  the  Pennsylvania  Lines  West  of  Pittsburgh, 
at  Pittsburgh,  Penn.,  has  been  appointed  General  Manager  of 
the  Grand  Rapids  &  Indiana  Ry.,  succeeding  Mr.  J.  H.  P. 
Hughart,  elected  President,  as  noted  elsewhere.  Mr.  Wood 
is  a  graduate  of  Sheffield  Scientific  School,  Y'ale  University, 
class  of  1S97,  and  entered  the  service  of  the  Pennsylvania 
Lines  the  same  year  as  a  rodman  in  the  Chief  Engineer's 
office  of  the  Pittsburgh,  Cincinnati,  Chicago  &  St.  Louis  Ry. 
Until  1906  he  remained  in  the  engineering  department,  re- 
signing as  Division  Engineer  of  the  Cleveland  &  Pittsburgh 
division  of  the  Pennsylvania  Co.  to  become  Superintendent 
of  the  Richmond  division  of  the  Pittsburgh,  Cincinnati,  Chi- 
cago &  St.  Louis  Ry.  He  was  made  Superintendent  of  the 
Cleveland    >>i    Pittsburgh    division    in    1912. 

The  Philadelphia  &  Reading  P.y.  announces  the  appoint- 
ment of  the  following  committees  to  cooperate  with  the  Di- 
vision of  Valuation  of  the  Int-'rstat.'  i '.  niiii.'i'.  .■  Commission 
in  the  valuation  of  the  railway  company's  properties;  Advisory 
Committee.  Messrs.  Theodore  Voorhees,  M.  Am.  Soc.  C.  E., 
Vice-President;  Charles  Heebner,  General  Solicitor,  and  Wil- 
liam Hunter,  M.  Am.  S,oc.  C.  E..  Chief  Engineer.  A  Valuation 
Committee  has  been  appointed  as  follows:  Messrs.  Charles 
Hansel,  M.  Am.  Soc.  C.  E.,  of  Charles  Hansel  &  Co,  New 
York  City.  Consulting  Valuation  Engineer,  Chairman.  Carl 
Tombo,  Assoc.  M.  Am.  Soc.  C.  E.,  of  New  V..il,  City,  Principal 
Assistant  Valuation  IOl  gineer;  TO.  Y.  Allen.  Assoc.  M.  Am.  Soc. 
i"  10..  of  South  Orange,  N.  J.,  Assistant  Valuation  Engineer; 
E.  F.  Sterner,  Civil  Englnei  r;  William  I..  Sinter,  Assistant 
General    Solicitor,    ami    w.    11.    White    Comptroller, 

Mr.  J.  P.  Hutchinson,  Assistant  to  the  Vice-President  of 
the  Pennsylvania  R.R.,  was  retired  Apr.  i.  under  the  com- 
pany's pension  rules.  He  was  70  years  old  on  Mar.  80,  ami 
has  been  continuously  in  the  service  of  the  Pennsylvania 
R  R  a..  June,  1863,  or  very  nearly  il  Mr.  Hutchin- 
rraduated  from  the  Polytechnic  College  of  Pennsyl- 
vania   in    ism    ami    began    his    railway    experience    two 

later  at    a    rodman    In    ii nstructlon   department,     lie   was 

promoted  through  various  engineering  grades  to  he  Prin- 
cipal Assistant  Engineer  of  the  Columbia  *  t'.M-t  Deposit 
R.P    in   1870.     After  seven   years  in   this   position   he  w 

■  i    Assistant    Superintendent    of   the   same   subsidiary    ot 

the    P sylvanla    R.R      md    cont ed    In    tl 

i.    being    promoted    through    various   positions   to 

^  ' Supi  rlntehdenf    oi    Tt  insi      i    the    Penn 

Byh  ania    i;  i;     |n    1898       in    i  ^ .    hi     n  k    madi     3en<  i  ii    Man 
igrer,    and    In    190  I it 

"'     P    E     Bli    .ii.    \i     \m    s...     .  ■    io  .    until    i  ecently  Chief 
ser   ■ leneral    !    ipi  ■    ...    the    u.  i 

I !  ippi    nt.  .i    Senior   Civil    Engl- 

n  of  Valuatlot 

with    h.  .I.]...:  renn.     Mr    Blsst  II 

uated   in  civil   en irlng   bli   i  lot  nell   Untversltj    In    I    , 
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began  his  engineering  experience  as  a  rodman  on  the  Mis- 
souri River  improvement  under  the  United  States  Engineer 
Department.  Subsequently  he  was  with  the  engineer  corps 
of  various  middle  western  railways  until  1890  when  he  went 
into  the  operating  department  of  the  Union  Pacific  R.R.  as 
Superintendent  of  the  New  Mexico  division.  Later  he  re- 
turned to  the  engineering  department  as  Chief  Engineer  of 
the  construction  department  of  the  Denver  &  Gulf  Ry.  From 
1897  to  1900  he  was  Assistant  Engineer  and  later  Chief  En- 
gineer of  the  Wheeling  &  Lake  Erie  Ry.  From  1901  to  1907 
he  was  Principal  Assistant  Engineer  of  Construction  of  the 
Lake  Shore  &  Michigan  Southern  Ry. 

Mr.  B.  C.  Milner,  Sr.,  President  of  the  contracting  firm  of 
B.  C.  Milner  Sons  Co.,  Louisville,  Ky.,  has  been  appointed 
Senior  Civil  Engineer  of  the  Southern  district.  Division  of. 
Valuation,  Interstate  Commerce  Commission,  with  head- 
quarters at  Chattanooga,  Tenn.  Mr.  Milner  is  a  graduate  in 
civil  engineering  of  the  University  of  Georgia,  class  of  18S2, 
and  was  in  railway  engineering  work  for  various  Southern 
railways,  until  1903,  when  he  was  promoted  from  the  position 
of  Engineer  c*  Maintenance-of-way  of  the  Southern  Ry.  at 
St.  Louis.  Mo.,  to  be  Division  Superintendent  at  Louisville. 
This  position  he  resigned  in  1907  to  become  General  Manager 
and   Chief  Engineer   of  the  Cumberland  R.R.,   at  Warren,   Ky. 

Mr.  J.  H.  P.  Hughart,  formerly  Vice-President  and  Gen- 
eral Manager  of  the  Grand  Rapids  &  Indiana  Ry.,  has  been 
elected  President,  with  office  at  Grand  Rapids,  Mich.  Mr. 
Hughart  has  been  with  this  railway  continuously  since  1874 
when  he  was  made  Secretary  to  the  President. 

Mr.  Edward  Fuller  Brooks,  whose  retirement  as  General 
Superintendent  of  the  Philadelphia,  Baltimore  &  Washington 
R.R.,  under  the  pension  rules  of  the  Pennsylvania  R.R..  of 
which  it  is  a  subsidiary,  was  for  many  years  an  engineering 
Official  of  the  company.  He  was  born  in  1S48  and  graduated 
from  Rutgers  College,  New  Jersey,  in  1872.  His  service  with 
the  Pennsylvania  R.R.  began  in  August  of  that  year  as  an 
assistant  in  the  office  of  the  Assistant  Engineer  of  the  New 
York  division.  He  was  successively  promoted  through  va- 
rious engineering  grades  and  for  ten  years,  1S83  to  1893,  he 
was  Engineer  of  Maintenance-of-way  of  the  United  R.R.s  of 
Vc-w  Jersey.  He  was  promoted  into  the  operating  depart- 
ment in  1S93,  when  he  was  appointed  Superintendent  of  the 
Maryland  division  of  the  Philadelphia,  Baltimore  &  Wash- 
ington R.R.,  of  which  he  was  General  Superintendent  from 
1899  until  Apr.  1  last.  Mr.  Brooks'  entire  railway  experi- 
1  !,.  e,  covering  nearly  42  years,  has  been  with  the  Pennsyl- 
vania   R.R.   and    its   subsidiaries. 


Pierre  Proal  Hurlbut,  a  civil  engineer  of  Atlanta,  Ga.,  died 
Mar.  2r..  He  was  a  member  of  the  American  Society  of  En- 
gin   .  -r     Conti 

William  Churchill  Oastler,  Assoc.  Am.  Soc.  C.  E.,  died  >t 
his  home  in  New  rork  City,  Mar.  31.  Mr.  Oastler  was  born 
|n  B  :  -.  h  m,  England,  84  years  ago.  He  is  said  to  have 
been  largelj  instrumental  in  the  introduction  of  modern  steel 
rails  on    El      llsh    railways.     Later  he  came  to  this  country  as 

ti preaentative    'if    railway    supply    and    contractors    ma* 

tacturei      ind  a  1  em  1    Hon   ago  had  a  wide  ac- 
englneers  and   contractors. 

rones,  M    Am.  tnst,  E.  B  .  a  re) 1  electrical 

.  onnected   with   theW  estern   Union 

:il    at    his    v.  int.  r    home    at    W«st     I'    lin 

Beach,  Fla.     He  was  born  in  Nova  Scotia  and   In   1872  entered 
,,f  ti,.-  Westei  n   Union   Ti  l<     1  tph  Co.,    i1   i  Ihlcago, 
111      Mr,  Jones  Is  i         t.  lapted  the  quadruple]         ti 

ted  b;    'i  nomas  A.  Bdlson, 

of    thi     '"•  ■  tei  n    Union       Hi     all adi 

Ir.   th<    telegraph  system      He  wai    01 f 

it  President  of  the  New  S"orh  Blectrl- 
M  lety. 
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AMERICAN    ELECTROCHEMICAL   SOCIET-". 

Apr.   lfi-lS.      Spring  meeting  in  New  York  City..    Secy.,   Prof 
J.    W.    Richards,    Lehigh    University,    Bethlehem,    Penn. 

NATIONAL   DRAINAGE   CONGRESS. 

Apr.   22-25.      Annual   meeting  at   Savannah,    Ga.      Secy.,   J.   R 
Gray,    Chamber    of    Commerce,    Savannah,    Ga. 


Apr.  22-25.     Annual  meeting  at  Waterloo,  Iowa.     Secy.,  H  E 
Weeks,   Tri-City   Ry.    &   Light   Cos.,   Davenport,   Iowa. 

NATIONAL   FIRE   PROTECTION   ASSOCIATION. 

.May   5-7.      Annual    meeting   in   Chicago,    111.      Secv.,    Franklin 
H.    Wentworth,   S7  Milk  St.,  Boston,   Mass. 

AIR  BRAKE  ASSOCIATION. 

May    5-S.      Convention   at    Detroit,    Mich.      Secy.,    F     M     N.-lis 
53    State   St.,    Boston,    Mass. 

AMERICAN    WATER-WORKS    ASSOCIATION. 

May    11-15.      34th    Convention    at    Philadelphia,    Penn       Seev 
J.  M.   Diven,    47   State   St.,   Troy,   N.   T. 

INTERNATIONAL    RAILWAY    FUEL   ASSOCIATION. 

M  ,y    1S-21.       fith    convention    in    Chicago,    111.       Secy.      C     G 
Hall,  C.  &  E.  I.   R.R.,   922  McCormick   Bldg.,  Chicago.   111.    ' 

MASTER    BOILER    MAKERS'    ASSOCIATION. 

May   25-2S.      Convention   at   Philadelphia,   Penn.      Secy..  H    D 
Vought,   95  Liberty  St.,  New  York  City. 

American  Society  of  Engineering  Contractors — The  mid- 
summer convention  will  be  held  July  3-4  at  Brighton  Beach, 
L.  I.  The  first  day  will  be  devoted  to  papers  on  general 
engineering  construction,  while  the  second  will  be  devoted 
to  papers  on  "Best  Roads.'  '  The  Secretary  is  J.  R.  Wemlinger, 
11    Broadway,    New   York   City. 

Tri-State  Water  *  Light  Association  of  the  Carolina*  ond 
Georgia — The  fourth  annual  convention  will  be  held  at  At- 
lanta, Ga.,  Apr.  16-17,  with  headquarters  at  the  Piedmont 
Hotel.  The  program  includes  the  following  papers:  "Account- 
ing Systems  for  Water  and  Light  Departments,"  by  Joel 
Hunter,  Atlanta:  "Forestry  and  Water  Resources,"  by  H.  S. 
Graves.  Department  nf  Agriculture.  Washington.  D.  C;  "Wa- 
ter and  its  Purification  for  Industrial  Purposes,"  by  M.  F. 
Corin,  Philadelphia,  Penn.:  "Relation  between  Water  and 
Fire  Departments,"  by  M.  B.  Sanders,  Greenwood;  "Relations 
between  Boards  of  Health  and  Purification  Plants,"  by  F.  A. 
Coward.  A  theater  party  and  a  number  of  interesting  in- 
spection trips  have  been  planned.  The  chairman  of  the  local 
entertainment  committee   is  B.   Frank   Irwin 

Siith  National  Conference  on  City  Planning — The  confer- 
ence will  be  held  at  Toronto,  May  25-27.  The  program  in- 
cludes the  following  papers:  "Rapid  Transit  and  the  Auto 
Bus,"  John  A.  McCollum,  Assistant  Engineer,  Board  of  Esti- 
mate and  Apportionment,  New  York  City:  "Protecting  Resi- 
dential Districts."  Lawrence  Veiller,  Secretary  of  the  Na- 
tional Housing  Association,  New  York  City;  "Toronto's  Wa- 
ter-Front Development,"  R.  S.  Gourlay,  Toronto  Harbor 
Board.  The  Secretary  is  Flavel  Shurtleff,  19  Congress  St., 
Boston,  Mass. 

American  It.. a. I  Builders'  Association — The  next  annual 
congress  and  exposition  will  be  held  in  Chicago,  Dec.  14-17, 
at  the  International  Amphitheater.  The  Secretary  is  E.  L. 
Powers,  150   Nassau   St.,   New    Yoil;   City. 

Engineers  Society  of  Pennsylvania — The  tenth  anniversary 
of  the  founding  of  the  Society  was  celebrated  at  the  club 
House  In    Harrlsburg,  on   Mar.   81. 
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Power    De^eEopsmeiat    at 
alh    Fa!l§»  Gao 


By  J.  B.  Wieb,  Jr.* 

The  hydro-electric  development  of  the   Georgia   Rail- 
way &  Power  Co.,  at  Tallulah  Falls,  Ga.,  described  in 
Engineering    News,    Jan.    29,    1011,    presented    many 
unique  construction  difficulties,  on  account,  of  the  char- 
acter  of   the   coun- 
II  ere    in    the 
in  o  u  n  t  ai  n  s     of 
northeast     Georgia 
i  miniature    re- 
production   of    the 
Grand      Canon     of 
i  li  e      Colorado — a 
two      miles 
_    ind  from   100 
800     ft.     deep, 
out     of     a 
^ratified         rock. 
!  "iic    rescm- 
coarse    gran- 
ite,  in   some  places 
is  very  hard  and  in 
others      is      crum- 
bling under  the  at- 
tack     of      weather. 
Through    this 
a    mountain 
river     flows     in     a 
series    of    falls    and 
rapid-. 

Header-  of  the 
pre\  inns  a  r  t  i  e  I  e 
will  recall  that  the 
here  com- 
prise briefly  a  dam 
at  the  head  of  the 

.  n  I  iiiinel  lo  carry  the  water  around  the  cde;c  to  the 
lower  end  where  ii  disi  barges  into  a  surge  lank  from 
"Inch  five  .Vl'i.  steel  penstocks  lead  down  the  face  of  the 
cliff  with  varying  grades  up  to  as  high  as  150$  .  and  ai 
the  fool  of  the  cliff  the  power  house  where  each  penstock 
lupplies  an  individual  turbine,  discharging  back  into  the 

I  M-(l. 

The  preliminary  wmk  was  of  unusual  importance.  In 
fact,  the  general  difficulties  here  might  be  equally  divide,! 

between    ill    installation  of  constructi iquipment   and 

('-)  handling  of  materials  as  construction  progressed. 

Compressor  Plant  On  account  of  the  difficulties  of 
getting  fuel  to  the  scattered  engines,  ii  was  thought  besi 


" i:v    «    p 


New    York    City 


to  supply  all  engines  with  compressed  air,  utilizing  the 
energy  of  one  of  the  falls.  Water  was  carried  from  a 
temporary  dam  down  a  7y2-tt.  penstock  to  a  turbine  driv- 
ing two  2000-cu.ft.  compressors;  a  3-ft.  penstock  also  led 
to  a  turbine  winch  drove  two  5<>.-kw.  generators  for  light- 
ing the  tunnel.  A  10-in.  trunk  air  line  with  takeoff 
feeder-  was  run  to  all  parts  of  the  job.  At  the  far  end 
an  lMiii-eii.it.  steam-driven  plant  was  later  connected  in 
for  emergency  use. 

The  main  tem- 
porary compressor 
plant  was  situated 
at  the  foot  of  a 
200-ft.  vertical 
bluff  and  the  place 
for  it  had  to  be 
blasted  out  of  the 
foot  of  this  cliff. 
Materials  and  men 
were  transported 
to  and  from  this 
job  by  means  of  an 
incline  skid  way 
about  250  ft.  long 
and  with  a  grade 
of  about  110%. 
High  waters  of  the 
ferocity  and  kind 
encountered  only 
in  such  mountain 
str  e  a  m  s  greatly 
hindered  the  work 
and  made  it  neces- 
sary to  build  a 
Ii  e  a  v  y  bulkhead 
out  into  the  stream 
to  protect  the  com- 
pleted    compressor 

plant. 

Main  D  a  m  — 
The  dam  presented  no  special  difficulties.  The  site 
was  excellent  and  the  foundations  solid.  The  stone 
quarry  was  below  the  concrete  mixing  plant,  and  both 
were  below  the  dam  site.  A  large  steel  derrick 
from  thc>  quarry  to  the  mixing  plan!  and  a  line 
of  three  ran  between  the  latter  and  the  far  end  of  the 
dam  site.  There  were  several  smaller  wooden  derricks  in 
the  quarry  and  about  the  site'.  NTo  hauling  of  material 
was  required. 

A  concrete  bridge,  supported  on  piers  above  the  dam 
and  taking  the  place  of  the  old  county-road  bridge,  had 
to  he  completed  before  the  pond  was  filled.  This  also 
overtopped  the  bridge  of  the  Tallulah  falls  R.B  about 
i  '  ■■  miles  above  the  dam  and  a  new  high-level  span  had 
to  be  built. 


I.  Lowering  \  60-Ton  Rotob  at  Tallulah  Palls  Plani 


818 


K  \  ( ;  I  \"  EEEI  N  G     X  E  W  S 


Vol.  71.  No.  16 


Tixxkl — The  entrance  to  the  tunnel  is  just  above  the 
dam.  This  bore,  approximately  a  mile  and  a  half  long, 
runs  almost  entirely  through  solid  rock,  and  only  in  two 
places  was  timbering  necessary.  Work  was  going  on  si- 
multaneously from  both  ends  of  the  tunnel  as  well  as 
from  three  adits  leading  to  the  face  of  the  canon  and  in 
two  directions  from  one  shaft.  While  the  character  of  the 
rock  varied,  it  was  in  the  main  the  coarse  granite.  Great 
difficulty  was  experienced  in  getting  a  proper  temper  on 
the  drills  and,  on  account  of  the  hard-cutting  quality  of 
the  rock,  the  gages  of  the  steel  had  to  be  changed  about 
twice  as  often  as  usual. 

Several  methods  of  driving  the  tunnel  were  tried,  to 


workman  was  close  by  and  resulted  in  the  loss  of  hi,. 
eyesight.    A  light  welded-steel  pipe  was  substituted. 

The  forebay  or  surge  tank  was  excavated  at  the  lower 
end  of  the  tunnel,  but  on  account  of  the  inferior  quality 
of  rock  toward  the  cliff  side,  the  walls  were  made  sides 
of  a  heavy  cross-tied  steel  cage  embedded  in  thick  con- 
crete which,  structurally,  served  only  to  transmit  pres- 
sure stress  to  the  steel.  The  concrete  was  placed  with 
movable  chutes,  leading  from  a  stationary  mixing  plant 
at  the  top.  The  steel  was  lowered  by  the  same  derricks 
which  raised  the  excavation. 

Inclined  Kail  way — From  a  platform  just  to  one  side 
of  the  forebay,  an  inclined  railroad  was  built  paralleling 
the  penstocks  and  terminating  at  the  power  house.  This 
incline  was  built  on  grades  running  from  43%  to  100% 
A  60-ton  (capacity)  steel  car  was  operated  on  this  incline 
by  a  hoist  at  the  top,  equipped  for  using  steam,  com- 
pressed air  or  electricity.  On  this  incline  all  materials, 
equipment  and  men,  had  to  be  handled  for  all  work  be- 


FlO.   '.'.      Tl  MI-ok  \|;Y    COMPEESSOB   PLANT  I 

-nil   the  various  conditions,  sui  h  as  quality  of  rock  en- 
countered, etc.     [n  some  places,  top  headings  were  driven 

latei    the  bench  headings ;  in  other  places  the 

i  headings  were  firs!  made  and  later  the  u Eacc 

hoi  down  upon  a  tramway  built  into  the  tunnel  a 
the  top  heading  pro  [n  two  places,  decomposed 

ruck  with  water  greatly  hindered  progress  and  heavy  tim- 
bering was  needed.     In  all  place  .  the  hard  rock  and  its 

Qg  I       ficult. 

The  tunnel  was  lined  with  a  minimum  thii  '  in  of  18 
in.  of  concrete.  Crushed  Btone  was  secured  From  inde 
pendent  crushing  plants  al  each  entrance  to  the  tunnel. 

Sinn,  ni  the  tunnel  had  1 n  crushed  and  storec! 

that  there  would  be  no  delay  «  h<m 

i-oncri  '  The  coni  rete   was    plai  ed   h  ith    Mai  - 

meumatic   mi  ei  .  beii  I    in   a    pipe 

ol     ""  ft,   i Ilap  ibli     ti  el 

I  ere  in  40-ft.  lengi '  riveted  pip 

on  account  of  its  light  weight.     How- 

I  to  impede  the  fl 

and  rapidly  wore  "IT.    This  led  to  blowouts  which 

interrupted  work.     In  one  case  a  pipe  blew  mil   wh       I 


«;.  :5.    New   Bridge  for  Taxldlah  Fat.t.s  11.11. 

low,  as  it  was  barely  possible  to  climb  up  the  face  n 
gorge.  The  lowering  of  heavy  and  awkwardly  shaped 
pieces  of  machinery  required  special  care  and  skill.  The 
heaviest  single  pieces  hauled  in  this  way  were  the  rotorf 
of  the  generators,  weighing  about  60  Puis.  Many  ex- 
tremely awkward  pieces  bad  to  be  handled,  such  as  crane 
girders,  steel   building  columns,   top-heavy   transfon 

etc.     Ii    is  gratifying  to  state,  however,  thai    no  set 

mishap  nil  lined. 

I'knstock  wi>  i"owi:i!-lTorsK  Excavation  -The  ex- 
cavation "ii  the  runs  for  I  lie  penstocks  and  Hie  excava- 
tion for  the  buildings  al  (be  power  house  was  carried  Oil 
].\  derricks,  and  the  only  really  serious  difficulty  met  with 
was  the  fuel  thai  il  was  impossible  lo  keep  stone  frnrfl 
rolling  from  Hie  penstock  runs  down  upon  Hie  power- 
:'  Regardle  of  how  careful  I  hoy  might  he,  fre- 
quently tones  I'mm  -s  yd.  size  down,  would  gel  loo  p.  al 
the,  top  and,  with  a  start  of  1000  ft,  or  more  down  1 
ton',  grade,  would  play  havoc  with  the  work  and  equip- 
ment lower  down.  One  might  nsk  why  the  work  was  no! 
ed  ai  the  top  and  completed  as  il  was  carried  down 
bui,  ;i    i    u-iial  with  wnrk  of  Buch  magnitude,  time  was 
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ie  great  consideration  and  the  work  had  to  be  carried 
a  simultaneously  at  several  points. 

To  minimize  this  danger,  a  large  bulkhead  was  con- 
tracted of  timber  and  stone  across  a  depression  or 
ocket,  about  200  ft.  above  the  power-house  site.  This 
aught  a  large  part  of  the  stone,  and  acted  as  a  safeguard 
o  those  working  below.  This  bulkhead  had  afterward  to 
e  removed  as  it  was  in  the  (way  of  the  penstock  pipe 
hies.  As  an  added  precaution,  no  blasting  was  allowed  on 
he  hillside  until  after  working  hours,  and  after  all  men 
ad  left  from  below. 

Pexstock  Piers — The  penstocks  were  carried  on  con- 
rete  piers  with  heavy  anchor-blocks  wherever  there  was, 

change  of  grade.  The  concrete  for  these  piers  and 
lucks  was  placed  by  means  of  chutes  placed  at  intervals 
Jong  the  hillside.     Concrete  in  this  manner  was  satis- 


factorily conveyed  a  maximum  distance  of  700  ft.  As 
the  distances  became  greater,  "relay  stations,"  consisting 
of  a  large  hopper,  were  introduced.  If  the  aggregate  and 
grout  became  separated,  as  it  often  did,  these  stations 
acted  as  a  check  to  such  action ;  at  the  place  of  deposit 
it  was  thoroughly  spaded  and  if  necessary  remixed  by 
hand  as  it  went  into  the  forms.  Concrete  placed  thus  was 
found  to  be  very  satisfactory  and,  contrary  to  the  expec- 
tation of  some,  showed  uniform  texture. 

Laying  Penstocks — The  steel  penstock  pipes  were 
laid  from  the  bottom  up.  The  lengths  were  handled  by  a 
system  of  small  derricks  which  were  moved  up  hill  as  the 
work  progressed.  One  derrick  was  always  kept  within 
reach  of  the  incline-road  car;  this  loaded  the  pipe  to  a 
small  truck  running  on  a  wood  skidway  running  down 
the  line  of  piers,  as  shown  in  the  accompanying  figures. 


Figs.  t-9.  Views  of  Constsdotion "Wobk  it  Tallulab   I'm  is 
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A  second  derrick  lifted  the  pipe  into  place  and  held  it 
while  a  few  bolts  were  slipped  into  rivet  holes.  The 
length  of  pipe  was  thm  blocker]  up  and  accurately  lined 
by  jacks  while  the  join!  was  finished.  The  pipe  came  fab- 
ricated in  32-ft.  lengths  and  these  were  joined  with  a 
double  row  of  field  rivets.  Od  account  of  the  steepness 
of  the  grades  oh  which  the  pipe  was  placed  in  some 
places,  sonic  difficulty  was  experienced  in  holding  the  sec- 
tions together  until  they  had  been  riveted  and  com  reted 
in  place.  As  there  was  an  expansion  joint  in  the  pipe  at 
each  change  of  grade,  just  below  the  anchor  blocks,  it 
was  found  absolutely  necessary  to  concrete  the  anchor 
blocks  around  the  pipes  before  many  sections  of  pipe 
could  be  placed  above  them,  or  else  the  weight  of  the  pipe 
itself  would  cause  it  to  slide  down  lull.  Struts  and  braces 
were  also  used  to  protect  against  sliding. 

Much  of  the  pipe  was  placed  during  the  summer 
months  and  the  sun.  which  had  a  clean  sweep  of  the  hill 
for  practically  the  entire  day,  made  the  inside  of  the  pipes 
almost  unbearably  hot.  This  was  especially  troublesome 
as  the  completed  length  of  penstock  became  longer  and 
acted  more  and  more  like  a  tall  chimney.     The  rising  air 


l"i<-.  10.  Partially  Completed  Powee  Station,  Show- 
ing   LA(  K    OF    StOH  1GE    I''  ICILITIES 

left  the  upper  end  at  a  temperature  of  about  140°,  and 
blowing  at  a   lair  rate  of  speed.     II'  the  lower  end  of  the 

pipe  was  closed,  condil -  became  even  worse,  as  the  air 

then  became  close  and  stifling.  Riveting  gangs  could 
nol  be  kepi  lor  any  length  of  lime  inside  the  pipe,  and 
there  were  some  instances  even  of  their  being  overcome. 

To  increase  the  rate  of  pro the  pipes,  Hie  work 

was  arrange  d  ■  ■■<•  done  in  the  daj  I  tme 

and  the  joints  left  ready  for  final  riveting  at  night.    Elec 
trie  lights  were  furnished   for  this.     The  riveting   itself 
i  i  rjl.l*.    faster   in   tin    nighl  t  imi    b     I  he 
pipe  v  a    coolei 

Po1   eii-Hoi    i    C'o       i' The  plant  al   the  fool 

of  the  cliff  consist!  d  of  two  building*     a  power  hoi 

if)    fl    and  jn  i  behind  h  a  t  ransformer 

!50.     The  mam   difficulty  expert 
.■need  In  excavation  wa  nd  the  atoi 

'I    '    I      I   ;i    !       I Whicll     llallelle   I 

to  )oi  '!   the  rivei    wat     till  enl irel]    

atei  i.d  on.  while  H ppo  ih      ide  pre 

oid-.  a  vertical  bluff  running  from  the  water9 
out  200  t  began         lope  back  al 

all.     This  difficulty  wa    overcome  to  some  degrei    bi   en 


croaching  on  the  river  bed  in  a  comparatively  wide  place. 
at  the  upstream  end  of  the  site,  just  enough  to  get  a  foot- 
ing, and  then  banking  the  stone  up  against  the  hillside. 

The  rock  here  was  stratified,  varying  from  extrei 
hard  to  very  soft  and  rotten.  It  was  full  of  cracks  and 
seams;  and  in  addition  sloped  downward  in  two  direc- 
tions— about  22°  downstream,  and  about  8°  toward  the 
river.  After  going  into  the  rock  for  some  distance,  how- 
ever, good  foundation  was  reached  where  the  action  of  the 
weather  had  had  no  effect  on  the  stone. 

One  of  the  greatest  troubles  encountered  was  the  rec- 
ord high  waters  which  came  during  construction.  On  ac- 
count of  the  narrowness  of  the  gorge,  the  waters  roa 
rapidly  and  traveled  at  a  tremendous  rate.  Their  carry- 
ing power  was  almost  beyond  belief — they  easily  swept 
-i-  and  5-yd.  stones  down  the  river  bed.  The  destruction 
of  coffer-dams  was  a  source  of  much  delay. 

The  two  buildings  had  concrete  foundations  (brick  and 
steel  superstructure)  ;  instead  of  building  separate  foun- 
dations for  the  different  machines,  the  power-house 
building  foundation  was  solid  masonry  with  draft  tubes 
and  drains  set  in  it.  The  amount  of  concrete  for  these 
buildings,  therefore,  was  large  hut  it  was  suecessfulh 
handled  by  the  same  system  of  derricks  which  had  taken 
out  the  excavation.  A  crushing  and  mixing  plant  was 
placed  at  one  end  of  the  site,  and  this  plant  was  within 
reach  of  two  derricks. 

t)n  account  of  the  longer  time  required  to  install  the 
electrical  apparatus  in  the  switch  and  transformer  house, 
construction  on  this  building  was  carried  on  ahead  of 
the  power-house  building.  The  erection  of  steel  was 
started  witli  the  same  derricks  which  had  been  handling 
concrete.  These  derricks  carried  this  work  on  until  the 
superstructure  got  out  of  their  reach,  when  smaller  rig- 
ging was  installed  and  carried  up  with  the  building. 

Al I    this  time,  the  lack  of   storage   facilities  at    the 

power  site  was  felt  most.  All  material  hail  to  In-  un- 
loaded and  stored  along  a  spur  truck  which  ended  at  the 
head  of  the  incline  road.  It  then  had  to  he  reloaded, 
hauled  to  the  incline,  loaded  on  that,  and  then  lowered 
to  the  power  house,  where  it  had  to  he  unloaded  again. 
Obviously,  material  could  he  carried  thus  only  in  quanti- 
ties which  could  he  quickly  used.  The  incline  was  run 
nighl   and  day. 

One  feature  worth  mentioning  is  the  accuracy  obtained 
in  the  setting  of  the  wheel  eases  and  generator  bases. 
The  unit-  are  of  the  vertical  type,  all  the  revolving  parts 
being  carried  on  a  thrust  hearing  above  the  generator. 
This  bearing  is  supported  by  a  spider  which  transmits  the 
load  lo  the  generator  housing  which  in  turn  rests  on  a 
base  sol  in  the  concrete  floor.  This  load  is  carried  by  a 
li< ; i \  \  steel-girder  system  embedded  in  concrete,  and 
spanning  the  wheel  room.  The  allowable  limit  of  va- 
riation in  setting  these  wheel  eases  and  generator  bfl  e 
was  o.i  a  mi.",  ft. 

The  plant  i-  now  in  successful  operation,  and  besides 
bi  'i<"  "ii  account  of  its  locality,  one  of  the  most    pictur 

esque,  is  oi I'  the  mosl   modern  and  efficiently   arran I 

plants    in    existence.      The    entire    devclopmenl    was    de- 
igned  by  ('has.  0.    i.en/.  ol'   New    York   City,  as  Chief 
Engineer  of  Hie  Georgia  Railway  and   Power  Co.,  and  as 
Chief  Engineer  of  the  Northern  Contracting  Co..  which 

■  an  led  on  the  con  1 1  a,  i hi  reel  supervision  was  under 

Cha  '■.  Adsii.  Resident  Engineer.  The  writer  was  in 
charge  of  the  Pen  lock  ami   Power  House  Divi  ton. 
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-)'.\0TS1S — The  Iowa  Slate  Highway  Oommission  has 
in  isdii  linn  over  all  the  town  and  county  roads-  of  lite 
,,./,'.  and  it  has  given  particular  attention  lo  improving 
itmnary  earth  roads,  which  interlace  one  of  tin-  richest 
■i/iiriil/iiral  districts  in  the  United  Stairs.  The  cross- 
emom  adopted  fur  these  roads  are  illustrated  and  <,..-- 
iiiiiinl.  the  limiting  grades  are  given  together  wiin 
edtMnmendation?.  for  alignment  al  railway  grade  cross- 
not  and  on  curves.  The  use  of  the  elevating  grader  is 
.i yliiiiied.  and  the  cost  of  mud  work  done  by  this  ina- 
innr  and  equipment  in   Turn  is  given. 

The  design  and  construction  of  earth  roads  present 
iiany  problems,  particularly  in  those  states  where  a  large 
mount  of  earth  road  construction  remains  to  be  done 
ii'l'nre  hard  surfacing  can  be  taken  up  on  an  extensive 
rule:  for  the  earth   road  should  be  designed  to  provide 
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not  exceed  about  1  in.  per  foot.  When  the  circular  *irc 
cross-section  is  used,  the  slope  increases  from  the  middle 
of  the  road  to  the  ditch  line,  as  is  proper.  It  has  fre- 
quently been  stated  that  the  cross  slope  should  be  greater 
on  hills  than  on  the  Level,  and  while  that  is  desirable 
from  the  standpoint  of  drainage,  it  is  exceedingly  unde- 
sirable from  the  standpoint  of  safety,  whether  the  traf- 
fic be  made  up  of  motor  vehicles  or  horse-drawn  vehicles. 
The  tendency  to  slide  is  greater  on  'hillsides  than  on  the 
level,  and  the  results  of  skidding  or  sliding  to  the  ditch, 
much  more  aggravating. 

Width  of  Traveled  Way — For  slow  moving  vehicles 
a  comparatively  narrow  track  is  all  that  is  necessary,  hut 
for  mixed  traffic,  a  part  of  which  moves  at  relatively  high 
speed,  plenty  of  r n  is  desirable;  and  such  traffic  is  en- 
countered on  most  of  our  country  roads.  For  first-class 
roads  the  traveled  way  should  not  be  less  than  24  ft.  wide 
indicates    that    if    the    entire    cross-section    between    the 
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Cboss- Section  fob  Earth   Roads  Hav- 
ing; Grades  ok  2%  or  Lkss 
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!  !   Longitudinal 
I  \i -  Tile  Drain 
J<i> 

tia.  3.    Cross-Section  for  Earth   Roads  Hat- 
ing Gb  ides  oi-  i' ;  or  More 

<>r  future  hard  surfacing,  as  well  as  In  accommodate 
resent  traffic.  At'  the  same  tunc,  the  design  should  he 
uelt  as  to  he  readily  constructed  with  the  elevating 
rader,  or  other  commonly  used  earth-working  machin- 
ry.  The  design  may  vary  somewhat  in  dill'erenl  com- 
mnities,  ImiI  there  are  certain  clearly  defined  principles 
hat  may  he  applied  in  the  states  of  the  Middle  West. 

Cross-Section 

Grown — Ample  side  ditches  are  necessary  for  remov- 
ng  rainfall  and  water  from  melting  snow.  The  amount 
f  slope  thai  can  he  given  In  the  cross-section  of  lh> 
raveled  way  is  limited  by  considerations  of  the  safety 
iid  comfort  of  those  who  (ravel  the  road,  and  experience 
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Fig.  '.'.    Cross-Section   for   Earth    Roads  Hat- 
ing Grades  Over  2';    but  Less  than  1% 

ditches  is  to  he  available  for  traffic,  the  cross  slope  must 
and  lor  secondary  roads,  not  less  than  20  ft.  wide.  This 
much  of  the  roadway  should  have  a  circular  arc  cross-sec- 
tion with  a  crown  of  an  average  id'  1  in.  per  foot  from 
the  center   line  to  the  shoulder   line. 

Ditches  Beyond  the  shoulder  line  the  ditch  should 
have  a  width  great  enough  to  give  an  easy  slope  from  the 
shoulder  line  to  (lie  bottom  of  the  ditch.  Safety  de- 
mand- that  this  slope  he  such  that  in  an  emergency  a 
vehicle  mighl  turn  out  into  the  ditch  without  danger  of 
overturning.  The  minimum  width  id'  ditch  should  lie 
about  C)  ft.,  with  a  hack  slope  of  1U  on  1.  hut  with  some 
soils  it   mav  he  1  on   1.  or  as  steep  as  the  soil  will  stand. 

Itesidcs  fulfilling  the  considerations  before  mentioned, 
the   type  of  doss-section    adopted   should   he  one   that    can 

be  readily  constructed  with  ordinary  earth-working  ma- 
chinery. For  thai  reason,  the  V-section  should  he  used 
for  the  ditch   rather  than   the  trapezoidal   section. 

The  rate  of  grade  al  which  it  is  desirable  in  change 
the  size  of  ditch  is  a  matter  of  judgment   and  experience, 

hut  it  is  believed  that  for  grades  up  to  -." ,    there  should 

he  little  change,  particularly  if  there  is  any  snowfall  1.. 
he  considered.      Alio\e  2r,"    the  ditch   may  he  of  somewhat 

less  capacity  than  for  lighter  grades. 

\  still  further  reduction  in  the  ditch  capacity  ma\  he 
made  at  ahoul  the  grade  where  erosion  begins;  and 
usually  for  permanent  construction  the  ditch  is  paved, 
or  erosion   prevented  by   lateral  dams  or  check  weirs  such 
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as  used  in  irrigation  ditches.  Erosion  usually  begins 
with  grades  of  about  I'/,,  although  tins  is  exceedingly 
variable,  dependent  upon  the  ty] f  soil. 

Iowa  Standards — The  cross-sections  used  by  the 
Iowa  Highway  Commission  arc  shown  in  Figs.  1,  2  and  3, 
and  illustrate  the  general  application  of  the  principles 
enumerated  above. 

Finally,  the  cross-section  should  be  so  designed  that 
when  the  road  is  surfaced  with  macadam,  concrete,  brick, 
or  other  hard  material,  no  great  amount  of  earthwork 
will  be  necessary  to  prepare  the  earth  foundation  for  the 
hard  surface.  It  is  desirable  to  have  a  little  excess 
crown  in  the  earth  road  so  that  by  the  time  enough  ma- 
terial has  been  removed  to  true  up  the  foundation  the 
crown  will  have  been  reduced  to  the  proper  amount  for 
the  hard  surface. 

Profiles 

One  of  the  most  troublesome  problems  in  the  design 
of  earth  roads  is  encountered  when  the  grade  line  is  be- 


possibility  of  relocation  should   be   investigated,  ani 
feasible,  a  recommendation  for  relocation  should  be  mad 

Alignment — If  a  grade  of  3%  or  greater,  is  njoi] 
than  1:00  ft.  long,  there  should  be  a  level  section  '.'.".  f 
long  introduced  at  approximately  the  half-way  point, 
there  is  a  deflection  of  more  than  60°  in  alignment  on 
grade  of  3%  or  greater,  considerations  of  safety  demai 
that  the  grade  line  be  made  level  for  the  length  of  tl. 
curve. 

Grade  Crossings — At  railroad  crossings  the  grac 
line  should  be  a  straight  line  across  rail  heads  lor  : 
ft.  on  each  side  of  the  middle  of  the  track,  and  should  I 
connected  with  the  grade  line  beyond  by  suitable  curve! 

Vertical  Curves — At  breaks  in  the  grade  line  tl| 
transition  should  be  made  by  means  of  a  circular  ar 
tangent  to  the  two  sections  of  grade  line  and  having 
length  in  feet  of  approximately  25  times  the  algebfe 
difference  in  grade  of  the  two  sections. 

Grade  Reduction — It  is  desirable  to  reduce  the  tot? 
vertical   rise  to  as  low  an  amounl   per  mile  as  practfen 
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iee  in    Grade-Eedgction  Work.    Stow  County,  Tow  \ 


tablished.     Where  existing  grades  exceed  Z%    (and 

Ihey  are  often  as  great    ■    5  oi  6<  b)  it  is  usually  no1  dif- 

i  ,  di  i,  [  mine  just  how  much  to  change  grades,  arid 

ifficial  with  w  bom  the  e neer  musl  deal  will  agree 

to  alrno      u      rea  onable  i  bange      But  in  rolling  country 

the  jo  ro  id  i    a    accession  of  knolls  with  none 

,,i  thi  oi  •!' i .  and  it  is  often  difficult 

to  con  i  Lnce  non-technical  board    thai  any  change  in  i  be 

profile  of  9u  <>  a  road  i    ei  onomical. 

On  the  difference  in  eleval  ion  between  the 

:   road  may  be  only  a  few   feet,  yet 

,  ,  e  traveled  a   vertical  distance  of   foui 

I  ; oi  in  the  mill       I  £  any  saving  in 

can  be  made  ii    i     a 

n    foi    nil   time;  and   a  community 

could   more   rationall}  tei  m   bond     foi    c  rade 

:i  of  load  improvement. 
I  i  ■  i       i    Gi    di       The  maximum  "  rad(     I Id   no! 

i.  ;il   a  ■ 

' I,  the 


As  a  guide  it  may  be  assumed  that  it  pays  to  move  fto 
100  lo  150  cu.yd.  of  earth  to  make  a  reduction  in  gnu 
amounting  to  I  ft.  per  mile.  This  allowance  may  I"'  i 
creased  if  heavy  grading  is  necessary  on  a  pari  of  H 
mile  to  bring  the  profile  to  the  limiting  grade.  Sift] 
sharp  undulations  in  the  grade  line  should  be  elimingfe 
as  far  as  possible. 

Safety  should  be  an  important  consideration  and 
clear  view  should  always  be  possible  al  a  distance  (A 
lea  l  "'•''"  ft.  Any  grade  line  that  precludes  this  shun 
be  revised. 

1'si:   in    THE    Ki.i'v  n  i  \o    ( lit  VDER 

If   a    road    i-    designed    in    accordance    with    the   abo 

|.i pic  .  part  ii  iiliirU   as   regards  cross  sections,  the  el 

2  rader  i  an  be  used  to  : I  advantage  in  the  CO 

,-l  rui  I  ion. 

I  n  general,  I  be  worl<  to  be  done  consists  in  roundii 
up  the  traveled  portion  of  the  road  with  material  i 
i; |  from  the  Bide  ditches.    The  best  results  will  bed 
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mi   Elevating  Grader,  Pottawattamie  County,  Iowa 


I   in  fiat  country  or  slightly  rolling  country,  where 

ons  of  a  mile  or  more  in   length  can  be  constructed 

;ii  one  time,  thus  obviating  frequent  turning  of  the  out- 

Classes  of  Road   Work    fob    Elevating   Grader — 
There  are   the  three  following  classes  of  roads  encoun- 
tered in  the  various  counties  in  Iowa  where  the  elevating 
er  has  proven  satisfactory: 
(  l  >      Roads  practically  level  where  the  new  grade  line 
r:  llel  to  the  profile  on  the  old  road,  there  being  only 
a  few  knolls  to  be  removed. 


(2)  Roads  on  which  there  are  a  succession  of  knolls 
and  consequently  a  succession  of  cuts  and  tills  mosl  of 
Which  do  not  exceed  about  2  ft.  in  depth. 

(3)  Roads  where  extensive  grade-reduction  work 
must  be  done. 

Grader  Outfits — The  outfil  uecessary  for  mad-  of 
Class  1,  consists  of  the  elevating  grader  drawn  by  6  or 
8  teams  or  by  a  tractor,  a  blade  grader,  a  few  slips  or 
wheelers,  a  heavy  disk  harrow,  a  heavy  straight-tooth 
harrow,  and  a  split  log  or  plank  drag.  If  a  roller  is  also 
available  a  better  mad  can  be  constructed  than  is  possible 


Fig.  6.    Rolling  \  Road  Built  with  Elevating  Grader,  Pottawattamii  County,  Iowa 
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without  it.  For  roads  of  Classes  "2  and  3,  a  number  of 
dump  wagons  are  also  necessary. 

Construction  Methods — In  starting  the  construc- 
tion the  first  cut  is  taken  at  the  shoulder  line,  and  the 
material  thus  removed  is  deposited  near  the  shoulder 
Inn-  of  the  opposite  fitli'  of  the  mail.  hut.  of  course,  in  the 
roadway. 

Stakes  are  set  for  the  firsl  cut  so  thai  the  driver  can 
follow  them  conveniently.  If  the  out  lit  is  horse-drawn, 
the  stakes  are  set  so  that  the  tongue  of  the  elevating 
grader  will  follow  them.  If  the  grader  is  drawn  by  a 
tractor,  they  are  set  so  that  the  front  wheel  on  the 
steering  side  will  follow  them.  The  exact  distance  of 
these  stakes  from  the  line  of  the  cut  will  vary  somewhat 
with  the  type  of  elevating  grader  used  and  must  he  de- 
termined before  the  stakes  are  set. 

The  first  cut  is  a  light   one  and   usually  one  horse  of 


the  elevating  grader,  loading  where  cuts  are  to  he  made 
and  dumping  the  materials  in  the  iill>,  the  elevating 
grader  continuing  its  rounds  and  depositing  directly  on 
the  road  in  the  low  places.  Here  again  a  suitable  ad- 
justment of  working  forces  must  lie  made  so  that  the  ele- 
vating grader  will    not    have  to   wait   on   the   wagon-.      Ji 

is  more  economical,  however,  to  construct  a  mil i 

of  road  at  a  time  than  it  is  to  turn  the  elevating  grader 
constantly,  as  would  he  necessary  if  each  cut  were  com- 
pleted by  itself. 

On   roads   of   Class   3,   the   elevating  grader  is   simply 
used   as  a   loader  for  the  wagons,  and   each  cut    is 
pleted  by  itself.     The  economy  of  the  grader  in  this  caa 
depends  upon  the  steepness  of  the  grade  and  the  room 
for  maneuvering. 

As  the  elevating  grader  makes  successive  rounds  it  gets 
farther   away    from    the   center   of   the   road    and,   conse- 


l-'n. 


Completed  Road,    Pottawattamie  County,   Iowa.  Built  with   Elevating  Ghadbb 


the  h-ad  team  follows  this  first  furrow  and  thereby  guides  quently,  when  il  is  al  the  deepest  pan  of  the  ditch  where 

the  grader  in  making  the  succeeding  cut.     If  the  grader  the  heaviesl  cutting  is  being  done  the  earth  is  deposits] 

is  drawn  by  a  tractor,  a   aide  hitch   i-   used   30  thai   the  in  the  middle  of  the  road,  where  the  greatest   Idling  is 

tractor  travels  on  the  "bind"  side,  and  .1   plumb  bob  is  necessary  to  give  the  crown. 

bung  from    the  tractor   in   such   a    position   thai    it    will  The  material  deposited  on  the  nindwnv  will  consist  erf 

follow  the  furrow  and  ibus  serve  to  assisl   the  driver  in  manj    large  lumps  as  well  as  of  sods  ami   fine  material 

ing.  To   work    fins   material   down   to   a   surface   thai   can   !»• 

"11  roads  of  Class  I,  the  successive  r< ds  of  the  ele-  traveled,  the  clods  and  sods  musl   he  broken  up  with  .1 

vat  ing  grader  arc  made  without    reference  to  the  slighl  disk   harrow   until   -anall  enough  to   form  a   satisfactory 

knolls   thai   occur;   and   the   material    deposited   on   the  Burface.    Often  the  sod-  and  weeds  arc  collected  bv  bar- 

roadway  on  top  of  the  knoll,  is  hauled  away  bj  Blips  or  rowing   with  a  Btiff-tooth   barrow  and   thrown  oul   w  i 1 1 1 

'  .   while   the   elevating    gradel    1     completing   its  pitchforks. 

round.     A    suitable   adjustment    of   the   working    forces  To  bring  the  surface  to  its   final  shape  a   few  rounds 

can  be  made   w   thai   11"     1  p    oi     rheelei     can  be  kepi  musl  be  made  with  a  blade  grader.    Then,  after  the  Aral 

up  with  the  grader.  nun,  the  surface  i-  smoothed  with  a  mad  drag  and  when 

'in  ■.               I                         uiih  dump-wagon     follow  partiall)    dry,    rolled.      Constant    dragging   is   necessary 
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during  the  first  year  to  keep  the  road  in  shape,  while  it 
is  becoming  compacted  by  traffic. 

Cost  Data — The  cost  of  constructing  earth  roads  by 
this  method" varies  from  about  $100  per  mile  for  Class  1 
inads.  to  $250  per  mile  for  Class  2;  while  the  cost  of 
Class  :>  is  an  exceedingly  variable  quantity,  as  is  appar- 
ent from  the  nature  of  the  work.  As  an  average  of  the 
work  done  by  some  of  the  well  organized  counties  $150 
per  mile  may  be  taken. 

The  cost  of  the  elevating  grader  outfit  is  from  $4000 
to  $5000,  depending  upon  its  size  and  the  number  of  ac- 
cessories used.  To  secure  economical  construction  re- 
quires experienced  supervision  and  proper  working  con- 
ditions, but  when  these  are  bad.  the  use  of  the  elevating 
grader  is  one  of  the  most  economical  methods  of  earth- 
road  construction.  In  general,  it  is  not  suitable  for  any 
unit  smaller  than  a  county,  because  of  the  cost  of  the  out- 


Longitudinal ; 

Tile  Drain       ^O-^ 

Fig.  8.    Cross-Section   for   Macadam   Roads,   Recom- 
mended by  Iowa  Highway  Commission 


Suaccess  @ir  Sim©  ii^inignEaeeirs*  Reg° 

Since  the  publication  of  the  editorial  in  our  issue  of 
Aug.  21,  1913,  in  which  was  described  the  work  done  by 
the  Junior  Institution  of  Engineers,  of  Great  Britain, 
m  helping  its  members  to  better  positions,  we  have  re- 
ceived several  inquiries  for  further  information,  and  have 
noted  from  the  proceedings  of  engineering  societies  in 
this  country  a  widespread  interest  in  the  results  accom- 
plished by  the  Junior  Institution's  Engineers'  Register. 
The  following  facts  in  regard  to  the  success  of  the  En- 
gineers' Register  are  taken  from  the  March  Journal  of  the 
Institution  : 

Naturally,    when    organizing   such   a   scheme    as    the    Engi- 


Cross-Sectiox   for  Concrete   Roads,  Single 
Track  with  Gravel  ok  Macadam  Shoulders 
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mission 


lit  and  the  mileage  of  work  that  must  be  done  yearly  to 
make   it  pay. 

Cross-Sections  of    Paved   Roads 
Figs.  8,  9  and   lo  show  cross-sections  recommended  by 

the  Iowa  State  Highway  Commission  for  earth  roads 
with  pavement  surfaces  of  macadam  and  concrete.  A 
comparison  of  these  cross-sections  with  Figs.  1,  2  and  ■'! 
will  readily  illustrate  how  the  earth  roads  are  designed 
and  constructed  in  such  a  manner  as  to  be  suitable  for 
hard  surfacing  without  radical  changes,  or  reconstruc- 
tion. 

:*: 

Canadian  Government  Expenditure*  on  Railways  and 
Canala  in  the  fiscal  year  ending  March  31,  1913,  amounted  to 
186,689,539,  according  to  the  annual  report  Just  Issued.  <  ►  r  this 
amount  818,167.000  was  spent  on  the  National  Transcontinental 

Ry„    81.0!l».noi)   on    the    Hudson    Hay    Railway    and    $1,612,826    on 

the  Quebec  Bridge.  The  expenditure  on  canals  was  83,8  >8  000 
Tl"'  total  Government  expenditures  on  railways  amounts  on 
oapltal  account  to  $804,016,687.  in  addition  there  has  been 
expended  a  total  of  $244,071,826,  covering  the  operating  ex- 
penses   of    the    Governi t    mads    and    $48,629,916    subsidies 

other  than  the  $26,000,000  granted  to  the  C.  P.  R,  for  Its 
main  I ,  making  a  grand  total  of  $618,086,918 


neers'  Register,  there  is  a  tremendous  amount  of  spade  work 
to  be  done,  and  it  has  only  been  the  hearty  and  loyal  coopera- 
tion of  the  members  that  has  enabled  the  Council  to  fill  oyer 
B0%  of  the  positions  notified  as  vacant,  the  remaining  40% 
not  being  filled,  as  the  list  of  members  available  for  these 
positions  had  been  exhausted,  so  it  becomes  obvious  that  th( 
register  is  not  all  "forms"  and  no  results,  as  perhaps  some 
members  may  think,  but  on  the  other  hand,  the  great  diffi- 
culty is  to  find  members  suitable  for  vacancies  which  ar> 
notified. 

In  an  institution  with  a  membership  representing  so  many 
branches  of  the  profession,  one  would  have  thought  it  pos- 
sible to  find  a  candidate  for  almost  all  classes  of  work,  but 
owing  perhaps  to  pressure  of  work  at  the  moment,  or  other 
reasons,  the  greater  proportion  of  the  members  have  not  re- 
turned their  forms,  and,  therefore,  the  Secretary  has  been 
unable  to  get  into  touch  with  men  with  suitable  qualifications. 
Looking  through  the  list  of  vacancies  for  the  past  few  weeks, 
one  finds  all  branches  represented,  and  salaries  offered  ranging 
from  $325  to  $2500  per  annum.  The  Council  will  not  consider 
that  the  scheme  has  been  completed  until  every  member  has 
filled  in  and  returned  his  form,  so  that  it  may  become  a  unit 
in  an  organization  which  will  help  to  support  the  profession 
of  engineering  on  the  high  pedestal  on  which  it  rests. 

The  Council  cannot  be  expected  to  do  everything,  and  mem- 
bers should  assist  them  by  advising  the  Secretary  of  any 
appointments  they  know  to  be  vacant.  The  Secretary  can 
then  apply  to  the  firm  in  question  and  bring  the  Register  to 
that  firm's  notice.  (The  name  of  the  member  who  notified  the 
vacancy  will  not  lie  mentioned  unless  he  gives  permission.) 
There  is  undoubtedly  a  great  spirit  of  "camaraderie"  among 
members  of  the  "Juniors,"  therefore,  whj  nol  Increase  that 
feeling  In  a  practical  way  by  assisting  less  fortunate  mem- 
bers tc  improve  their  prospects  In  life.  Without  in  any  way 
becoming  a  trade  union,  we  have  a  great  opportunity  before 
us  In  helping  each  other  to  find  employment  suited  to  our 
qualifications  and  experience. 

It  might  be  added  that  engineering  employmenl  prob- 
lems bine  reached  a  far  more  ai  ute  stage  in  England  than 
in  this  country.  Some  idea  of  the  keenness  of  competi- 
tion and  the  overcrowded  condition  of  the  engineering 
profession  in  Croat  Britain  may  be  had  by  reading  ihe 
bonk.  "Engineering  as  a  Profession,"  a  review  of  which 
was  published  in  our  issue  of  Mar.  19,  p.  o'ir>. 
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By  Geoege  W.  Wade* 

Early  in  1910,  repair  work  was  in  progress  in  tunnel 
No.  10  of  the  Southern  Pacific  Co.  (Coast  Division),  the 
work  being  the  enlarging  and  retimbering  of  the  tunnel 
preparatory  to  putting  in  a  concrete  lining.  This  tunnel 
was  S61  ft.  Long,  situated  on  the  Cuesta  grade,  240  miles 
south  of  San  Francisco. 

Oil  Feb.  2:3,  the  tunnel  section  had  been  enlarged  and 
t lie  new  timbers  placed  for  a  distance  of  45  ft.  in  the  east 
end;  the  old  timber  portal  had  been  removed   and  was 

about  to  be  replaced  by  a  standard  c :rete  portal.  Much 

trouble  bad  been  experienced  during  the  progress  of  the 
work  by  the  breaking  of 
the  timbers  (both  old 
and  new)  by  the  terrific 
side  squeeze.  About  mid- 
night, the  timbers  gave 
way,  a  cave-in  occurred, 
and  42  ft.  of  the  bore 
became  absolutely  closed. 
Division  officials  were 
on  the  ground  early  the 
next  day,  and  as  soon  as 
extra  tunnel  gangs  could 
be  assembled,  an  attempt 
w  a  s  made  t  o  drift 
through  the  cave-in.  The 
method  followed  consist- 
ed of  erecting  square  sets 
and  the  driving  of  lag- 
ging  to  support  the  earth 
so  that  the  tunnel  sec- 
tion could  be  excavated. 
This  work  was  pushed 
forward  as  rapidly  as 
possible,  and  by  noon  of 
Feb.  26,  six  sets  of  tim- 
bers (2ft.  C.  1n  C.)  had 
been  placed,  leaving  a 
distance  of  33  ft.  be- 
tween breasl  boards.     The  new  timbers,  however,  showed 

of  Eailure ;  - ■  had  alread]   been   replaced,  others 

bowing  and  kicking  out  at  the  bottom,  and  at  a  con- 
ference of  officials,  it  wa-  decided  to  abandon  tin-  attempt 
to  reopen  the  caved-in  portion. 

On  account  of  the  sliding  tendem  ies  of  the  -hale  for- 
mation and  the  poor  succese  made  of  supporting  it  with 
and  in  i  iew  of  the  faci  that  the  tunnel  was  short 

(26'    ft.),    il    was   deeided    to   convert    it    into   an   open    Cut. 

The  plan  adopted  was  to  burn  ou1  the  remaining  timbers 
nnd   allow   the  entire   tunnel   to  cave   in.  so  that   Bteam 

could  handle  i be  material  advantageou  I]      l  n 
pctioi  ")a  20-ft.  roadbed  and  ,  [opt 

of  I  on  l,  indicate  d  thi  as  a  total  ol    '■■-', 

oi    material    ti  I    d 

\    in. ill  gang  of  men  was  put  to  work  on  a  drifl  about 
quare,  along  the  roof  line,  through  the  cave  in.  this 

bole     being     deemed      lie,  ,      ■  I  t;l  ft  \\  IIV.         Tile      I  l;|,    !. 


Fig.  1.    Tunnel  No.   10, 

Southern  P  k  lfic  Rt. 

i  t  Ioast  Division  ),  the 

Day  Before  Its 

(  lOLLAPSE 


i     Calll     (for  mi 


was  cut  at  each  portal  to  allow  expansion  in  the  rails  ail 
the  exposed  rails  in  the  tunnel  were  covered  with  earl 
to  protect  them  from  the  heat.  Several  cans  of  coal  , 
and  crude  oil  "ere  used  in  splashing  the  remaining  till 
bers,  and  cotton  waste  saturated  with  oil  was  distribute 
at  about  5  ft.  intervals  among  the  timbers.  A  spai 
about  50  ft.  from  the  draft  way  was  left  unoiled,  in 
to  delay  (if  possible)  its  burning  and  the  eonsequen 
caving  and  shutting  off  of  the  draft. 

At  midnight,   Feb.   26,  a  torch   was   applied   and   ver 
soon  the  entire  tunnel' was  a  mass  of  flames,  the  drat 
being  westward.      At    12:57,   the    first   few   timbers 
about    150    ft.    from    the    west    portal;    others    followei 
within  a  few  seconds  and  at  1  :  OS  a.m.,  the  tunnel 
caved  in  for  its  entire  length. 

Two  70-ton  steam  shovels  arrived  early  the  followinj 
morning  and  preparations  were  at  once  begun  to  set  then 
to  work.  On  the  east  end.  it  was  possible  to  move  tin 
shovel  to  the  face  at  once,  but  on  the  west  end.  alien 
1800  cu.yd.  of  a  side  cut  had  to  be  removed  to  makt 
room  for  a  loading  track  parallel  with  the  main  line 
The  shovel  on  the  east  end  started  operations  Feb.  27,  the 
one  on  the  wot  end  started  Mar.  1. 

The  working  system  was  the  reverse  of  that  ordinarih 
followed  in  steam-shovel  work.  The  shovel  was  altei 
nately  pushed  to  the  face  by  a  locomotive  and  withdrawn 
to  dump  its  dipper  load  into  cars  on  a  parallel  track.  A; 
crew  of  six  pitmen  kept  the  track  clear  ahead  of  the 
shovel  and  handled  the  blocking  for  the  jack-arm  when- 
ever it  was  necessary  to  swing  the  boom  to  the  side.  Be- 
tween the  main  line  on  which  the  steam  shovel  traveled 
and  the  loading  track,  a  permanent  jack-arm  rest  was 
arranged  by  interlocking  three  rails  (the  center  one  in- 
verted) and  supporting  them  on  blocking.  This  arrange- 
ment made  it  possible  for  the  steam  shovel  to  swing  the 
boom  and  dump  the  dipper  into  cars  at  any  point  within 
the  length  of  the  train. 

Three  12-yd.  air-dump  cars  were  handled  on  the  load- 
ing track  at  one  time,  with  engine  attached,  while  three 
more  empty  cars  with  engine  stood  ready  to  move  in  as 
soon  as  the  loads  were  pulled  out.  The  system  was  iden- 
tical at  both  ends  of  the  tunnel  and  tracks  were  laid  with 
crossovers,  etc..  to  facilitate  train  movements.  There 
were  always  three,  and  sometime  four,  engines  working 
,il  each  end.  It  was  estimated  that  there  were  3000  train 
movements  daily  at  each  end.  The  dumping  ground 
was  close  at  hand,  making  the  hauling  distance  aboul  700 
ft.    The  grade  is  2.20$  at  each  end,  with  6°  curves. 

When    the  shovels   bad  cut    into  the  bill   a   distance  of 

al t   50   l*t..  small   slides    from   the  sides  began   to  I 

down,  'an  ni'J  delay  and  adding  to  the  amount  of  ma- 
terial to  be  handled.  These  slides  increased  iii  size  and 
frequency  as  the  shovels  approached  each  other  ami. 
when  the  job  was  completed,  the  filial  cross-sections  indi- 
cated that  there  had  been  a  total  id'  65.000  cu.yd.  of  ma- 
terial excavated.     The  final  roadbed  was  50  ft.  wide. 

During  the  firsl  <lav  of  the  trouble,  a  suitable  trail 
L000  ft.  in  length  was  benched  n round  the  bill.  ovo( 
which  the  passengers  from  one  train  daily  each  waj 
n  ,ii  I  e,|  ;  the  baggage,  mail,  expre  -.  eti  ..  was  tram  fet  red 

on  trucks.     The  averagi    tii sumed   in   transferring 

between  these  trains  was  one  bom'. 

Ideal  weather  conditions  with  attractive  mountain 
i  en,  r\  afforded  pleasure  rather  than  hardship  In  pas* 
'  n ',  i     ami    lb.    work   attracted   many  curiosity  seekers 
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and  railroad  men  from  other  divisions  and  systems  made 
\i.-its  of  inspection. 

The  work  proved  to  be  an  unusual  opportunity  for 
testing  the  efficiency  of  men  and  machinery.  In  addition 
in  the  two  70-ton  shovels  ordinarily  engaged,  two  smaller 

were  kept  under  steam  ready  to  substitute  in  ease 
of  a  breakdown.  Aside  from  an  occasional  broken  axle 
nit.  very  little  shovel  trouble  was  experienced  con- 
sidering the  unusual  manner  in  which  the  shovels  were 
operated.  Considerable  rivalry  developed  between  the 
crews  at  the  opposite  ends  as  well  as  between  the  day  and 
night  forces  and  the  work  soon  assumed  the  nature  of  a 

-t.  Men  became  enthused  with  the  spirit  of  com- 
petition and  the  idea  of  wages  seemed  for  a  period  to  be 
forgotten.  With  all  the  rush  and  excitement  during  the 
16  days  of  strenuous  endeavor,  but  three  men  out  of  200 
odd  men  employed  were  injured.  Normal  traffic  was 
resumed  on  Mar.  12. 

During  the  progress  of  the  work,  the  camp,  known  as 
"Owlville,"  had  much  of  the  dignity  of  a  small  village, 
with  a  water  and  sewer  system,  electric  lights,  police  ser- 


The  wave  motion  of  track  under  a  moving  train  is  a 
well  known  condition,  and  a  correspondent  recently  in- 
quired as  to  the  relation  of  this  movement  to  rail  break- 
ages, especially  in  col.]  weather  when  the  steel  is  more 
brittle  and  less  able  to  follow  the  wave  motion.  In  this 
inquiry,  however,  the  Tact  is  overlooked  that  the  roadbed 
is  mure  rigid  in  cold  weather,  with  consequent  reduction 
in  the  wave-motion  effect. 

It  has  been  pointed  out  by  Robert  Trimble  (Chief 
Engineer  of  Maintenance-of-Way,  Pennsylvania  Line-) 
that  it  is  a  well  known  fact  that  steel  is  more  brittle  and 
mure  liable  to  fracture  in  very  cold  weather  than  in 
warm  weather.  In  cold  weather,  also,  the  roadbed  is  more 
rigid,  and  greater  stress  is  likely  to  he  thrown  on  the 
rail  owing  to  the  rigidity  of  some  of  the  supports,  which 
tends  to  increase  the  span  of  the  rail  (between  supports) 
beyond  the  normal  spacing  of  the  ties.  The  passage  of 
every  wheel   causes   rapid    reversal   of  stress   in   the  rail, 
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Excavating  Open  Cut  on  the  Line  of  the 
Collapsed  Tunnel 


Fig. 


The  Completed  Cut  on  the  Line  of  the 
Original  Tunnel 


rice,  commissaries,  all-hour  dining  rooms,  etc.  Also. 
two  issues  of  a  miniature  newspaper,  The  Owlville  Sport- 
ing News,  devoted  to  joshes  and  jokes  on  officials  and 
employees,  made  their  appearance.  The  original  sheet 
was  mimeographed  in  a  private  ear  and  later,  the  de- 
tnand  for  copies  becoming  too  great,  was  printed  and  the 
i ie  now  held  as  valuable  souvenirs. 

The  actual  cost  of  the  work  totaled  $47,820,  or  72y2c. 
per  eu. yd.  of  material  handled.  The  banner  day's  work 
was  performed  on  Mar.  (!,  when  a  total  of  150  ears  of  12 
\d.  each,  or  1800  yd.,  was  loaded  and  dumped  in  8  hr. 
18  min..  net  working  time.  In  doing  this,  the  steam 
Bhovel  t raveled  an  approximate  distance  of  180  ft.  (2  X 
DO)  for  each  dipper  load.  The  average  time  consumed  per 
dipper  load  was  .">  I  sec.  The  average  loading  time  pel 
train  of  three  cars  at   12  yd.  each  was  8  mm. 

The  enginemen  of  the  locomotives  handling  the  steam 
shovels  in  and  out  of  the  cut  became  so  expert  that  the 

-  Were  made  practically  without  a  stop.  The 
Bteam-shovel  crew  became  so  pi'olicient  (hat  the  bourn 
was  Bwung  and  the  dipper  raised  and  lowered,  virtually, 
"ii  the  fly.  As  far  as  the  writer  can  ascertain,  this  was 
'in    must  extensive  work  ever  performed  by  this  method 

in  the  West.     Al-u.  the  record  of   t800  yd.   in  o laj 

ranks  foremost  in  steam  shovel  record 


independent  of  any  wave  motion  of  the  roadbed  and 
track.  In  very  cold  weather,  the  change  in  physical  con- 
dition of  the  steel  probably  renders  the  rail  less  able  to 
adjust  itself  to  these  rapid  changes  in  stress. 

It  is  stated  also  by  P.  11.  Dudley,  Consulting  Engineer 
of  the  New  York  Central  Lines,  that  tew  rails  are  broken 
by  bending  of  the  rail  in  front  id'  the  truck  wheel,  which 
is  the  bending  due  to  the  wave  motion  of  the  track  and 
roadbed  as  a  whole.  The  breakages  are  caused  mure 
largely  by  the  bending  of  the  rails  between  the  wheels 
due  to  the  reversals  of  stress  noted  above. 

As  to  the  condition  Of  the  rail  steel,  he  states  thai  the 
bessemcr  steel  in  cold  weather  has  a  slightly  higher  mod- 
ulus of  elasticity,  and  while  it  will  bend  in  temperatures 
of  20  to  30°  P.  below  zero  for  slow-moving  trains  the 
duration-strain     factor    of    the    I). Ill','     bessemer    metal    of 

about  o..v,   \  he  exceeded  for  speeds  ><(  50  to  60  miles 

per  hour.  The  openhearth  rails  made  under  this  road's 
ductility  tests  have  -  greater  duration  -train  factor  than 
the  bessemer  metal,  and  the  practical  experience  in  track 
for  the  severe  winter  of  I'M  l  was  only  one  rail  of  open- 
hearth  steel  broken  to  loo  ,,f  bessemer  steel.  In  1912, 
the  change  was  made  from  0.109?  bessemer  steel  to  basic 
openhearth  metal  for  all  rails  fur  the  Vu  York  Central 

Lines. 


828 


E  N  G  IXEEKJ.XC     S  E  W  S 


Vol.  71,  No.  1G 


^iltmiH 


.<orse  Creeli  EartlJh  D&nini 


By  M.  C.  Hindeelider* 


SYNOPSIS — Seepage  of  water  through  4  ft.  of  sandy 
loam  and  through  shah  beneath  the  loam  appears  to  have 
led  to  the  destruction  of  the  reinforced-concrete  outlet 
conduit,  the  wasliing  out  of  200  ft.  <>)  the  dam  ami  the 
destruction  of  -Shod  tin. ft.  of  slope  paving  in  an  earth 
dam  having  a  maximum  height  of  55.5  ft.  anil  a  total 
length  of  about  a  mile.  About  lOJ^OO  acre-feet  of  water 
stm-i',1  for  irrigation  were  lost.  Proposed  methods  of  re- 
pair  are  described. 

The  Horse  Creek  Dam,  one  of  the  largest  of  the  earth 
dams  of  the  West,  failed  on  the  night  of  Jan.  28,  1914. 


reservoir    was   about    17,000   acre-feet,   but   the    available 
capacity  was  about   14,500  acre-feet. 

The  downstream  slope  of  the  dam,  for  a  vertical  dis- 
tance of  Ifi  ft.  from  the  crest,  is  l1/.  horizontal  to  1  ver- 
tical, the  remainder  of  the  slope  being  2y2  to  1.  The  up- 
stream lace  has  a  uniform  slope  of  \y»  horizontal  to  1 
vertical  and  was  paved  with  concrete.  The  crest  width 
is  16  ft.  The  maximum  height  of  the  dam,  which  is  at 
a  point  near  the  middle  of  the  structure,  is  55.5  ft.  The 
contents  of  the  dam  amounted  to  711,000  cu.yd.  Of 
this.  34,000  cu.yd.  had  been  placed  on  the  cresi 
after  the   first  year's   settlement,   which   amounted   to  a 


Fig.  l.   General  View  of  Break  prom  Inside  of 

Reservoir,  Showing  Destroyed  Slope 

Paving 

Fig.  :;.      Base  of  Reinforced-Concbete  Gate  Toweb 

lnd  Joint  i\  Same 

Views  of  Break   i\   Hon 

About  200  ft.  of  the  embankment,  together  with  the  out- 
let works,  were  destroyed,  as  also  some  3600  ft.  of  con- 
i  rete   slope  pai  ing   (see   Figs.   I    to  6). 

Gl      ERAL    Ml     OR]  PTION 

The  dam  ie  located  on   Horse  Creek,  aboui  30  miles 

northeast  of  Denver,  Colo.,  and  was  built  to  store  water 

for  the  Henrylyn  Irrigation  District.  The  main  structure 

of  .in  earth  dike  1-550  rt.  in  length,  extending  in 

lighl  lint   in  an  ea  I   ind  we  I  direel  ion  i a  Hoi  v 

Creek  Valley,  with  an  c  ten  ion  600  It.  in  length  i  ctend 
ing  Prom   the  ea  terlj   end  a1   an  angle   with  the   main 
■  ure,   for  the  i > 1 1 1  pose  of   providing    net  i     ar)    free 
board  al  thai  end  of  the  dam.    The  total  capacity  of  this 


•(  >l    i  hi     P>l<  i.i     I     I 


[indi    lldoi    Engine* 


Fig.  2.   East  Abutment  of  Break,  Showing  Line  of 
Saturation  and  Cbushed  Section  of  Outlet 

(  lONDUIT 

Fig.  I.    Looking  Bast  toward  Break,  Showing  How 
Paving  Slid  Down 
3e  Cbeek   Eabtb   Dam.  Colorado 

maximum  of  7  ft.  The  average  heigh!  is  approximately 
lo  ft.    The  available  freeboard  a1  full  reservoir  was  but 

■;  ft, 

Plans  for  this  structure  were  prepared  by  and  work  of 
construction  carried  on  under  the  supervision  of  the 
Denver  Reservoir  &  Irrigation  Co.  and  the  Henrylyn  Ir- 
rigation District.  The  present  State  Engineer,  John  E, 
Field,  is  authority  I'm  the  statement  that  certain  plans 
were  approved  by  his   predecessor  bul   that,  apparently, 

the  plans  hail  I n  modified  and  construction  work  had 

been  carried  on  without  any  supervision  from  the  Stale 
Engineer's  office.  The  construction  of  the  dam  was  in- 
cluded with  other  work  in  a  contract  covering  the  con- 

I  I  i  in  I  ion   of  the   «  hide  at    a    Hal    price. 

Imi  \h\Tn>\  wo  Character  of  Material  The  for- 
mation immediatelv  beneath  the  dam  consists  of  a  Bandy 
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lOam  carrying  considerable  clay.  In  connection  with  the 
preparation  of  plans  for  repairing  this  dam,  numerous 
borings  haw  been  made  along'  the  lower  toe.  These  bor- 
-  show  this  surface  material,  with  slight  variations  or 
intcrspersions  of  strata  of  a  more  sandy  nature,  to  ex- 
tend to  at  least  15  to  IS  ft.  below  the  surface  for  three- 
lis  of  the  entire  length  of  the  dam.  Xear  the  east- 
erly end  of  the  dam,  where  the  break  occurred,  the  shale 


\7hin  sandstone  ledges  under 
J  derm  exposed  by  erosion. 

Pi  showing  seepage  between 

\   I  layers 


Fig. 


■=3  sgsssga 

-^'~^%%!%sZrit,ce  Section    A-A 

iws  Soil  and  shak       Profi,e  °f  Break  looking  Down-Stream 

5.    Plan  and  Profile  of  Break  is  Horse  Creek 
Earth    Dam 


approaches  the  surface,  gradually  rising  to  a  point  from 
bul  3  to  5  ft.  below  the  original  ground  surface  at  the 
break. 

erosion  in  the  break  through  the  dam  shows  that 
the  soil  on  which  the  dam  rested  at  that  point  is  from 
8  So  5  ft.  in  depth.  Below  this  -oil  occurs  a  soft  shale 
into  which  holes  were  sunk  from  1  1  to  20  ft.     Adjoining 

diale  formation  and  passing  diagonally  through  the 
dam.  occurs  a  dike  of  cofl  sandstone,  easily  eroded.    Both 
formations  show  a  water-bearing  stratum  a   few  feet  be- 
low the  surface.      Vt  the  lower  toe  of  the  dam.  a1  the  wesl 
i   the  break,  the  laminated  sandstone  shows  a  con- 
ble  amount  of  seepage. 
The  dam.   for  the  most   part,  is  built  of  a  sandy  loam 
and  clayey  material  taken  from  shallow  borrow  pits  above 
and  below  the  dam.     In  the  tipper  courses  of  the  dam  a 

derable  pari  of  the  mat-rial  is  of  a  blocky  shale  na- 
ture and  quite  porous.  In  the  preparation  of  the  site 
I'm  the  base  of  the  dam  the  surface  of  the  ground  over 
the  entire  site  was  plowed,  after  which  all  sod  covering 
the  upper  one-third  of  the  site  was  removed  and  de- 
posited in  the  lower  toe  of  the  dam.  Preceding  the  de- 
positing of  material  in  the  upper  one-third  of  the  base 
of  the  dam.  the  ground   from  which  the  sod  had  been  re- 

il  was  corrugated  with  plow  furrows  about  three  feet 
\,,    further   preparation   of  the   lower  two-thirds 
of  the  site  appears  to  have  been  made. 

Piiarai  mi:  oi  f'ovsTiircTioN  The  specifications 
provided  that  the  lifts  in  the  fill  should  not  exceed  ^  ft., 
but  an  examination  of  the  banks  at  the  point  of  failure 
and  the  testimony  of  eye  witnesses  indicate  thai  some  of 
the  lavers  niav  have  been  as  much  as  I  ft.  or  even  more 
tli. in  that.  The  writer  is  informed  by  the  engineer  in 
charge  of   Hie  work   that    the   first    two   feel   of  material 


taken  from  the  borrow  nits,  and  used  in  the  lower  course 
of  the  dam.  was  clamp  and  packed  well,  but  that  all  of  the 
rest  of  the  material  was  placed  dry. 

The  earth  was  placed  in  the  dam  by  means  of  dump 
wagons  and  spread  with  fresno  scrapers.  No  sprinkling 
Mas  done  and  no  further  packing  0f  the  material  was  re- 
quired other  than  that  furnished  by  the  wagons  and 
teams.  Xo  puddle  trench,  core  wall  or  intercepting  wall 
of  any  nature  was  used  beneath  the  dam. 

Outlet  Structures — At  the  lowest  point  in  the  Val- 
ley, or  where  the  maximum  height  of  dam  occurs,  there 
■s  a  12-in.  cast-iron,  lead-calked  outlet  pipe  laid  in  con- 
■rete.  This  pipe  is  to  be  used  only  for  draining  the  res- 
■rvoir.  The  main  outlet  from  the  reservoir  consisted  of 
a  reinforced-concrete  an  bed  conduit,  with  a  span  of  8  ft., 
forming  the  inlet  and  outlet  to  the  gate  chamber.  The 
latter  was  of  the  same  material  and  was  located  just  in 
front  of  the  crest  of  the  dam.  The  arch  and  haunches 
of  this  conduit  were,  respectively,  9  and  18  in.  thick.  The 
walls  of  the  irate  chamber  and  tower  were  of  ample  thick- 
ness and  the  reinforcing  steel  seems  to  have  been  reason- 
ably well  placed  but  inspection  of  the  ruptured  structure 
showed  an  insufficient  lapping  of  the  reinforcing  steel  in 
the  conduit  near  the  gate  tower.  Smooth  steel  was  used. 
The  design  was  also  faulty  to  some  extent. 

The  outflow  from  the  reservoir  was  controlled  by  two 
3-ft  -'-in.  by  6-ft.  3-in.  cast-iron  vertical  gates  of  the 
ordinary  type,  designed  to  be  operated  under  a  maximum 
head  of  22  ft.  by  double-geared  hoists  at  the  top  of  the 
tower.  This  arrangement  permitted  the  water  to  stand 
in  the  tower  at  the  same  elevation  as  in  the  reservoir 
when  the  gates  were  closed.     The  outlet  conduit  was  pro- 
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Surface  cfwa-fer  when 

dam  failed-. 


100         60  60  40  20  0 

Km.  6.    Saturation"  Line,  Horse  Creek  Earth   Dam 

vided  with  two  concrete  cutoff  walls  or  collars  above  and 
one  below  the  gate  tower.  This  gate  tower,  and  also  the 
conduit  for  it.-  entire  length  of  about  170  ft.,  rested  upon 
the  sandy  day  loam  formation  heretofore  described.  The 
break  occurred  at  or  near  this  outlet  (see  plan.  Fig.  5, 
and  view-.  Figs.  '.'  and  3).  The  indications  are  that 
the  break  first  occurred  casl  of  the  conduit  and  grad- 
ually worked  westward,  cutting  deeper  into  the  formation 
under  the  dam  west  of  the  conduit.  The  escaping  water 
eroded  the  soil  foundation  to  a  depth  of  from  3  ti 
below  the  original  invi  rt  grade  of  the  outlet  work-  wher« 
a  stratum  of  shale  and  sand  rock  prevented  further  action 
by  the  water. 

Paving  on  Fai  r  of  Dam    -In  addition  to  the  destruc- 
tion of  the  outlet    work-  and   a  secti f  dam  about   200 

ft.    in    length,    the    sudden    emptying    of    the    reservoir 

,i  the  de-ti  m  3600  limit,  of  the  con- 

crete paving  on  the  face  of  the  dam  west  of  the 
This  paving,  which  was  composed  of  concrete  5  in.  thick 
orced  with  No.  li  square-mesh  Eence  wire,  slid  down 
the  face  of  the  dam  from   I11  to  80  n.  vertii  ally,  r  con 

ihle  amount  of  Hi?  embankment  breaking  off  at  the 
crest    in   place-  and   sliding  into  the  reservoir.     Figs.   1 
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ami  1  show  this  condition.  The  paving  was  inadequately 
supported  along  the  lower  toe  by  means  of  a  concrete  wall 
1  ft.  wide  and  2  to  2y2  ft.  deep.  No  concrete  stringers 
were  used  beneath  the  paving.  The  destruction  of  the 
paving  was  doubtless  brought  about  by  the  hydrostatic 
action  of  the  water  and  saturated  embankment  immedi- 
ately under  the  paving,  coupled  with  the  steepness  of  the 
slope  and  very  slick  nature  of  the  material  in  the  em- 
bankment. While  the  ice  in  the  reservoir,  which  was 
from  15  to  18  in.  thick  at  the  time  of  failure,  may  have 
had  some  action  tending  to  cause  a  failure  of  the  paving, 
it  was  lmt  the  principal  cause. 

The  thorough  saturation  of  the  earth  face  of  the  dam 
changed  the  angle  of  repose,  thereby  causing  an  un- 
stable foundation  for  the  concrete  facing  which,  together 
with  the  hydrostatic  pressure  back  of  the  paving,  caused 
the  rupture. 

All  the  concrete  was  composed  of  native  sand  and  hy- 
draulic cement,  no  coarser  material  being  used.  The 
reinforcing  seems  to  have  been  fairly  well  placed  in  the 
paving,  but  the  concrete  is  soft  and  without  life.  The 
concrete  in  the  outlet  works,  while  of  a  better  grade,  is, 
nevertheless,  of  inadequate  strength,  the  mixture  having 
been  6.6  sacks  cement  to  1  cu.yd.  of  fine  sand. 

Bistort  of  the  Dam  and  Theories  of  Its  Failure 

The  work  on  this  dam  was  commenced  in  March,  1011. 
The  water  was   turned   into   the   reservoir   in   February, 
1912,  and  allowed  to  rise  to  a  height  of  41  ft.  above  the 
lower  outlet,  or  1  4  ft.  below  the  crest,  thereby  providing 
a   total  storage  of  11,560  acre-feet  or  504,45)3, 600  cu.ft. 
After  this  water  had  been  stored,  seepage  appeared  along 
the  lower  toe  of  the  dam  for  the  greater  part  of  its  length. 
The  aggregate  amount  of  this  seepage  was  not   1   cu.ft. 
ec— a   comparatively  trifling  quantity  for  a  struc- 
tbis  length.    This  seepage,  the  writer  is  informed, 
the   following   year    ( L913)    when   the 
-Mi-  v  ,-  filled  tn  w  ithin  1'.'  ft.  of  the  i  rest. 
/\t  the  time  of  failure  the  water  stood  13  I't.  from  the 
crest.     I  oi     -e-  I  ime  a     iighl  seepage  at  the  lower  end 
main  conduil  had  been  observed,  but  this  had  con- 
tinued fi  '■  ■<  Dumber  of  months  without  increase  or  signs 
ion.    Tin   "  riter  '.'.a-  informed  by  a  member  of  the 
Board  of   Din  ctors   tli.it   the   latter  had   made  a  careful 
.  onduii  below  i  lie  gate  cham 
!„.,■  al  hi    failure  and   Eound  no  e\  i- 

denci     of   cracl  ■  oi    damaged  i  oncrete.     This  statement 
is  in  line  with  one  by  the  resident   engineer,  who  made 
animation  of  the  conduil   above  the  gate  chamber 
and  o  ei         cture  previous  to  the  la  I   filling  of 

ice  i        ea   aess  or  fail 
lire.    At   I  p.m.  of  the  day  on  which  the  Eailure  occurred 

the  alien,!  |  he  mid.-  a  I  an  I'll!  examina- 
tion along  the  lower  toe  of  the  .lam  and  outlet   conduit. 

hut  -  in  seepage. 

i  |]  idvanced  a  to  the  i  au  -  of  the 
breal 

( 1  i     Tie  issed  thi  one  oi  re 

of  the  pei  hale  al  or  near  il utlel 

,  i  lenient    and    failure   of    thai      l  I  UC 
lure. 

i  ■•  t     \v .  ound   il        ' .    through  a 

ion    of   the   lill. 

!  ,     join!     in    he  ci 

nolle, |       water      to      e    ,  ,i|„        11,1,,      ll II1I..II1!    III,    III 


around  the  tower,  thereby  causing  the  tower  to  settle  and 
crack. 

(4)  Water  may  have  found  its  way  along  the  outside 
of  the  conduit,  but  this  is  hardly  likely  with  the  collars 
provided  and  the  character  of  puddle  surrounding  th« 
same. 

The  conduit  may  have  collapsed,  due  to  the  earth  pres- 
sure. One  fact  that  gives  some  weight  to  this  theory  j< 
that  a  section  of  the  conduit  located  above  the  gate  I 
tower  lies  in  practically  its  original  position,  but  has  been 
crushed  as  if  by  excessive  external  pressure.  Another 
theory  which  has  some  basis  for  consideration  is  that  the 
outlet  works  were  dynamited. 

In  the  opinion  of  the  writer,  who  has  made  personal 
examination  of  the  conditions  at  the  break,  the  failure 
was  due  to  water  finding  its  way  under  the  dam  between 
the  four  feet  of  sandy  loam  upon  which  the  dam  rested, 
and  the  shale  formation,  as  evidenced  by  the  excessive 
amount  of  seepage  now  coming  from  the  same  contact 
just  above  the  break.  This  seepage  probably  caused  a 
settlement  of  the  outlet  conduit  and  tower,  which,  as  has 
been  mentioned,  rested  upon  a  sandy  loam  formation. 
This  would  cause  the  destruction  of  the  conduit. 

The  view,  Fig.  2,  shows  the  line  of  saturation  through 
the  dam,  at  the  point  of  rupture,  while  the  section.  Fig. 
6,  shows  the  points  of  saturation  some  distance  west  of 
the  break,  as  determined  by  borings. 

Plans  for  Repairing  and  Strengthening  the  Dam 

Plans  for  rebuilding  the  dam,  now  being  prepared  by 
the  writer,  contemplate  the  use  of  a  concrete  core  wall 
across  the  break,  carried  down  into  the  shale  and  sand- 
stone formation;  the  use  of  puddle  trench  and  sheet  pil- 
ing beneath  the  remainder  of  the  dam,  where  the  forma- 
tion seems  to  render  the  same  necessary;  the  rebuilding 
of  twin  6-ft.  reinforced-concrete  outlet  conduits;  and 
building  a  valve  tower  founded  on  shale  or  sandstone 
using  60-in.  packed  valves,  with  special  hoisting  device 

The  crest  of  the  present  embankment  will  be  pulled 
down  and  used  to  build  a  new  water  face  on  a  slope  of 
■.''_.  to  1,  which  will  he  sufficiently  flat  to  render  it  safe, 
after  which  the  slope  will  lie  protected  with  a  reinforced' 
concrete  paving  and  vertical  coping. 

The  freeboard  will  be  increased  to  1  I  ft.  and  the  crest 
width  to  1^  ft.  These  repairs  will  be  undertaken  as  soon 
as  the  plans  can  be  completed. 

Aside  from  the  damage  to  the  reservoir  and  the  loss  of 
about  L0,400  acre-feet  oi  valuable  water,  the  damage 
caused  by  the  break  was  nominal. 


\y    Electric    Locomotive    will,    combination    seal     and    rod 
hi    i      in       been     completed     by     Hi,'    Allgemelne     Elektrl, 
Qesellschaft    for    lie     Rhaetian    Ry,    (St.    Moritz-Schuls    line), 
Switzerland.     The   locomotive   has  capacity   to  draw    :,   :'i!"  ton 

Irali i      i      tins  a  180  ton   train  ,,11   .."'..      err  ide,  attain 

in       ;,    speed    "f    17.5    miles    per     hour     in     52     seconds.       The 

N,      i"  -  a    In   28    miles   per   hour.     For  easily    running    on 

..11  .  0  i,,s  two  H\,',l  and  two  movable  coupled  axles  and 
two  bogle  trucks,  The  cab  consists  of  a  closed  motor  room 
:i  i,,i     two     a,i',,    '     compn  rtmi  nts        There     .1  re     ■  150  hp 

Hi-en       ■   1 1  ii       '   11       "ii    'Hi 1    "I'    their    shafts,     w n 

1 mi Intermediate   shaft.     The   gears   have   teeth 

no,,    iIm     in,. 1  or    plnloni     1 u    opi 1    on    each 

1 1      ha  11    drives    a    Jack    shafl    b<  I  «  een    th« 

1  in  1  a    .1  nd    fourth    <    e      b      n :   ol    Incl 1    1 Ii 

Thi    1  "  I  ■  1,    1 rn  drives  the  coupled  axles,     Single-] 

1 .      .    1 1  1 .  hi     Ii    taken     1  rom    ad    ui  toi 

1  1. v.. 11         11    pas  le     11 ■  I,     1    trai mi  1     bo    thai    the 

motor  Ii  red  al  BOO  volte.  The  motor  an  started  w 1th  thl 
rotoi       horl   eh  eul  ti  d 
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^HaEaafleE'  Plana  of  M\yjEaaca~ 
pal  Government 

By  Kenton  Riddle* 
The  advantages  of  the  manager  plan  of  municipal  gov- 
rnment  are  being  discussed  in  so  many  cities  just  now 
uit  the  following  notes  on  the  subject  from  one  who 
as  had  the  benefit  of  some  experience  as  engineer-mana- 
ge of  a  small  city  may  be  of  interest. 

Since  most  of  the  affairs  of  the  smaller  cities,  at  least, 
re  of  an  engineering  nature,  the  city  manager  should  be 
enerally  posted  in  engineering.  Since  he  may  act  as  an 
gent  or  arbitrator  between  the  governing  body  and  the 
eople,  he  should  be  tactful.  As  a  judge  or  adviser  of  a 
reat  deal  of  the  city's  business — such  as  purchasing 
laterial,  allowing  estimates,  recommending  improve- 
ments and  expenditures,  submitting  ordinances  and  sug- 
estions  in  general  for  the  approval  of  the  administra- 
ors — he  should  be  familiar  with  cost  data,  a  good  judge 
f  benefits  derived  from  different  acts,  an  economist, 
lOiiest,  impartial  and  free  from  politics,  and  in  general 
ie  purely  a  business  man  and  expert  servant  of  the  com- 
aission. 

A>  to  working  principles,  these  can  best  be  illustrated 
s  follows.     Imagine  three  [or  five]  horizontal  lines  con- 
■erging  to  one  central  point,  these  lines  representing  the 
joverning  body;  and  diverging  from  this  point  the  num- 
ier  of  lines  necessary  to  represent  the  different  depart- 
nents.    The  focusing  of  all  the  lines  into  one  point  shows 
lcarly  centralization  of  responsibility. 
In  order  for  any  act  to  be  executed,  it  must  first  be 
I  upon  by  the  legislative  body  as  a  whole,  then  con- 
lensed  and  made  to  pa  s  through  one  point — the  con- 
rolled  executive — to  the  proper  department  heads.  Now 
rappose  the  act  was  not  carried  out.  in  a  manner  suitable 
0  the  people.    They  protest  to  the  commissioners,  where- 
ipon,  in  order  to  save  criticism,  they  go  directly  to  this 
jingle  head,  and  in  order  to  hold  his  job  he  gets  busy. 
And  finally,  when  the  blame  is  located,  it  may  be  found 
'u  some  subordinate  official   of   some  department;   how- 
ver.  the  act  is  easily  traced  and  finally  filtered  through 
the  group. 
Tlie  principal  objection  to  this  new  plan  is  the  fear  of 

'nan     power.       The     new     plan    eliminates    one-man 

power.  With  the  commissioners  acting  as  a  group. 
through  one  controlled  executive,  all  of  the  fancies,  hob- 
bies or  any  peculiar  ambition  thai  one  man  might  have 
are  neutralized  by  the  combined  judgment  of  the  other 
members  of  the  coimn ission.  Also,  if  any  one  of  the 
is  interested  pecuniarily,  the  passing  of  every  act 
by  the  group  destroys  all  opportunities  for  such  deals. 

The   manager   is  servant  and  executor,   no!   boss. 

iler  the  council  form  of  govern lit,  there  was  eon- 

mosl  of  the  time,  due  to  jealousy  among  the  eoun- 
'  ilmen,   polil  ic  .   special    interests,   lack  of  expert   ad\  ii  e. 
■  r  confusion  arose  because  the  affairs  of  the  city 
ided  and  subdivided  among  the  several  commit- 
to  -  and  member    and  also  because  of  complexity  in  gen- 
eral. 

1  (|-  ■■     ame   tilings   may  exist    in   a   commission,   bu1 

'■  much  less  chance.    Jealousy  may  exist,  due  to  the 

>t  special  charge  of  the  different  departments,  etc., 

ided  among  the  commissioners.     There  is  less  dan- 

eer-W  inai  er,    City    of    Abilene,    Kan. 


ger  from  politics  because  the  body  is  smaller  in  number 
and  each  man  is  more  conspicuous.  Special  interests 
may  be  more  detrimental  under  commission  form  because 
of  each  member  having  special  charge  over  his  depart- 
ments. Lack  of  expert  advice  may  be  less  dangerous  be- 
cause at  no  time  does  all  of  the  board  go  out  at  once  and 
the  older  members  are  apt  finally  to  become  posted  on 
certain  expert  knowledge — at  the  city's  expense.  And 
finally,  one  of  the  greatest  features  in  favor  of  commis- 
sion form  over  the  aldermanic  or  council  form  is  the 
fact  that  an  entire  new  body  does  not  come  in  and  spend 
the  first  few  months  of  their  administration  tearing  down 
what  their  predecessors  have  started.  Also,  since  the 
majority  of  the  cities  do  not  lay  much  stress  on  records, 
it  is  possible  for  the  remaining  commissioners  to  put  the 
new  man  wise  to  their  past  proceedings. 

I  maintain  that  it  is  possible  for  all  of  these  objections 
to  be  eliminated,  partially  or  wholly,  by  the  engineer- 
manager  plan.  As  a  first  step  toward  this  end,  a  change 
should  be  introduced  in  the  present  laws  of  the  various 
states,  authorizing  the  commission  plan,  so  that  every 
act  of  importance  shall  be  acted  upon  by  the  commission 
as  a  ivhole.  For,  with  the  two  main  ideas  involved  in 
the  commission  form — that  is,  the  Lynn  form  (as  in 
Lynn.,  Mass.,  and  as  has  been  adopted  in  Kansas)  and  the 
general  plan  (as  in  Galveston  and  Des  Moines) — there  is 
one  great  weakness,  viz :  In  the  former,  electing  its  mem- 
bers to  specific  posts  and,  in  the  latter,  appointing  its 
members  to  perform  special  duties  after  they  are  elected. 
Both  methods  are  accompanied  by  such  objections  as  in- 
dividual control,  or  as  many  different  governments  as 
there  are  commissioners,  and  in  general  lack  of  unity. 
Furthermore,  no  matter  whether  the  commissioner  is 
elected  to  his  duties  or  whether  these  are  assigned,  it  is 
hardly  possible  to  get  a  true  representative  of  the  people 
(as  the  commissioner  should  he)  when  technical  fitness 
has  to  be  considered.  Therefore,  in  order  to  avoid  every 
objection  which  can  be  imagined  from  a  lack  of  unity 
and  individual  action,  elect  the  commissioners  at  large* 
make  them  responsible  as  a  body,  and  make  it  necessary 
for  every  important  act  to  he  passed  upon  by  the  entire 
body,  thereby  balancing  or  equalizing  the  freak  ideas  that 
any  of  the  members  may  possess. 

The  next  ami,  as  already  suggested,  an  equally  impor- 
tant step,  is  to  provide  a  manager  (ami  for  most  places 
an  engineer-manager)  to  serve  tin'  commission  as  an  ex- 
pert. In  no  ease  would  it  be  policy  for  the  state  to  define 
his  duties.  It  is  quite  likely  thai  the  different  towns  or 
cities  wishing  to  adopt  tin'  manager  plan  would  have  dis 
tinctly  different  views  as  to  the  duties  of  a  manager. 
Some  might  make  the  qualifications  strid  as  to  his  abil- 
ity to  regulate  social  mailers,  others  might  wish  a  man- 
ager of  distinctive  financial  ability — bu1  still  the  prin- 
cipal requirement  should  be  experience  and  litness  in  mat- 
ters of  an  engineering  nature. 

Ii  is  quite  evident  that  the  duties  of  the  i  ity  man 
should  be  fixed  by  city  ordinance.      Vs  a  mode]  for  such 
an  ordinance,  suitable  for  the  majority  <<\'  places,  the  fol- 
lowing is  suggested : 

AX  ORDIN  VNCE 
Creating    the   Office   of  Cltj     Mans  his    Duties 

and   Salary.     BE    IT  ORDAINED    Bj    the    Wayoi    and   Commls- 
..r  ii.,-  Cltj    of 
Cltj    Manager:     Then    shall  be  appointed  bj    the  Mayor  and 
C nlssloners  a   City   Manage*    who  shall  be  the  adminl 

•Tills  is  the  general   practice  under  the  commission  plan. 
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tive  head  of  the  municipal  government  subject  to  the  super- 
vision and  control  of  the  Commissioners  and  he  shall  be  re- 
sponsible for  the  efficient  administration  of  all  departments. 
He  shall  be  appointed  without  regard  to  his  political  beliefs 
and  may  or  may  not  be  a  resident  of  the  City  of 
when  appointed.  During  the  absence  or  disability  of  the  City 
Manager  the  City  Commission  may  designate  some  properly 
Qualified    person    to   execute    the    functions   of   the   office. 

Powers  and  Duties  of  the  City  Manager:  The  powers  an  1 
duties  of  the  City  Manager  shall  be 

(a)  To   see    that    the    laws   and    ordinances  are    enforced; 

(b)  To  attend  all  meetings  of  the  Commission,  with  the 
right  to  take  part   in    the  discussion  but  having  no  vote; 

(c)  To  recommend  to  the  Commission  for  adoption  such 
measures   as   he    may    deem    necessary    or    expedient; 

(d)  To  give  all  lines  and  grades  for  city  improvements 
which    require    the    same; 

(e)  To  have  control,  management  and  direction  of  all  im- 
provement work  of  any  nature  which  pertains  to  and  comes 
under  engineering  principles.  The  above  duties  shall  includi 
the  making  of  estimates,  supervision  during  construction,  in 
spection  and  the  maintenance  thereafter;  he  shall  have  con 
trol  and  management  of  all  streets  and  alleys.  He  shall 
have  charge  of  and  control  the  entire  water  and  sewer  sys- 
tem  and    keep   a    complete    underground    record   of   the   same. 

(f)  To  be  inspector  of  all  wiring,  sewer  connections, 
plumbing,  water  connections  and  chimney  construction.  He 
shall  approve  all  estimates  of  the  cost  of  public  works,  and 
recommend  to  the  City  Commissioners  the  acceptance  or  re- 
jection  of  the   work   done   or    improvements   made. 

(g)  To  recommend  to  the  Commission  the  appointment  or 
removal  of  all  heads  of  departments  and  all  subordinate- 
officers  and  employees  of  the  City  which  come  under  and 
pertain  to  principles  of  engineering;  all  appointments  to  be 
upon   merit    and   fitness  alone. 

(h)  To  exercise  control  over  all  departments  and  divi- 
sions   created    by    the    Commission. 

(j)  To  keep  the  Commission  fully  advised  as  to  the 
financial  condition   and   needs   of  the   City. 

All  the  powers  enumerated,  however,  shall  be  subject  to 
the   supervision   and   control  of  the   City   Commission. 

Salary;  The  City  Manager  shall  receive  such  salary  as 
may    be   fixed   by   ordinance  of   the  Commission. 

All  ordinances  heretofore  made  so  far  as  inconsistent  and 
in  conflict  with  this  ordinance  are   hereby  repealed. 
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Bi   Chahles  II.  ETiggins* 

The  terrific  damage  done  to  many  beach  resorts  on  the 
eoasl  of  New  Jersey,  Delaware  and   Long  Island,  by  the 
two  ocean  storms  a1  the  end 
of  I  tecember  and  the  begin- 
ning    of    Ji .irv.f     direct 

attention  to  the  beach  pro- 
tection of  A-lnin  Park, 
which  suffered  comparative- 
ly little  damage  on  those  oc- 
casions. The  method  in 
vogue  i  here  is  to  allov  a  free 
Bweep  for  the  surf  bul  to  re 
duce  the  i  nergj  in  the 
.  li\  iihm ii-  of  carefully 
designed  and  well  built 
[em  of  timbei  groin    i  some- 

i ■.-  termed  jettii    l 

\n  examinal ion  of  a  ma  11 
of  the  \<  «  Ji  1  I  oa  I 
In..  I,  I'm  •  1  I'ii  is-  tnclj  beach  extend 
\\t  to  S  \    1. .    II ing  from  Bai at  to  Sandy 

•C>.i  I  N.  J 

.    ■  ..... 
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Hook,  with  Asburv  Park  occupying  a  central  position.  } 
strip  of  the  eoasl  is  shown  111  Fig.  1.  The  typical  show 
consists  of  a  -and  beach,  beyond  which  there  is  usually  1 
sand  bar,  just  covered  at  low  water.  Between  the  head 
and  the  bar.  there  is  normally  a 'strip  of  deeper  water,  ii 
which  the  prevailing  current  is  parallel  with  the  beach 
and  usually  in  a  northerly  direction.  During  a  storn 
from  the  northeast  or  southeast,  this  currenl  frequently 
becomes  so    rapid    that    a   strong  swimmer  cannot  maki 
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Fig.  •-.'.  Desiox  of  Groin's  IIiii.t  at  Asisiky  Park 

progress  against  it.  Ii  is  this  prevailing  northerly  cur 
rent,  between  the  beach  and  the  bar.  which  tends  always 
in  move  the  sand  toward  Sandy  Honk.  The  latter  was 
probably  built  by  this  action. 

Il  is  the  northeaster  which  erodes  the  beach.  It  strike' 
it,  not  at  right  angles,  but  on  a  diagonal  line.  The  wave.-, 
break  in  a  progressive  line  along  the  beach  and  the  watei 
runs  hack  with  a  whirling  motion,  which  carries  the  sani 
into  the  currenl  described  above.  This  current  is  below 
the  surface  of  the  water  and  the  waves  pass  over  it  8f 
lliey  -tnke  the  beach.  It  is,  therefore,  sometimes  referrei 
in  as  an  undertow. 

Til  EOR1    OF  I'll  i:  <  i'i:ol  \    Si  STEM 

The  ih y  of  the  gr system  is  to  prevent  this  diag- 
onal swirling  action  which  carries  the  grains  of  sand  dowi 
1.1  the  current,  and  also  lo  force  the  currenl  farther  out 
shore,  by  obstructing  its  course.  The  groins  then,  are  no! 
designed  to  resisl  the  waves  as  they  hurl  themselves  upoi 
Ihc  beach,  bul  lo  resisl  the  secondary  movements  of  tbi 
water  which  follow  the  breaking  of  the  waves,  by  making 
the  returning  water  run  back  on  a  line  ill  right  angle! 
to  the  general  direction  of  the  beach.  This  results  in  1 
lower  velocity  and  a  consequent  reduction  of  earryinj 
power.  The  groin  also  resists  directly,  the  movement  o1 
the  undertow,  parallel  lo  and  along  the  beach,  thus  fore 
fnrthi  1  "Ml  and  broadening  the  beach.  This  slil 
further  breaks  the  force  of  the  waves. 

The  groin  \  tcm,  then,  1-  more  than  a  defense.  R\ 
1    ten   ion,  il  can  be  nnidi    lo  build  the  bead 
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oul  from  an  existing  shore  line.  Sand  is  deposited  be- 
tween the  groins  when  westerly  winds  prevail. 

In  the  autumn  of  1907,  the  Public  Grounds  Commis- 
sion, of  Asbury  Park,  asked  for  bids,  the  contractors  to 
submit  plans  and  specifications  with  their  proposals.  The 
writer  prepared  the  plans  and  specifications  submitted  by 
the  successful  bidder,  which  provided  for  a  system  of 
limber  groins,  and  later  he  supervised   the  construction. 

The  design  was  based  on  the  practice  and  accumulated 
experience  from  observations  of  the  successes  and  failures 
resulting  from  groin  building  along  that  coast. 

A  feature  believed  to  be  novel  was  the  distinct  recog- 


the  complete  design  of  the  timber  groin,  while  Figs.  ■'•  and 
1  are  views  of  groins  in  actual  service. 

Low  jetties,  i.e.,  service  jetties  with  their  tops  at  about 
mean  tide  level — are  very  difficult  to  construct,  as  the 
men  can  work  only  during  low  water.  It  is  practically 
impossible  to  carry  on  the  work  in  the  summer,  as  very 
low  tides  are  so  infrequent  then;  while  in  the  winter, 
storms  often  delay  the  work  for  several  days.  The  work 
can  be  done  in  the  winter,  but  the  spring  and  fall  are 
better  times.  At  these  seasons,  when  off-shore  winds  hold 
down  the  tide  and  smooth  the  sea,  the  work  can  be  pushed 
most  of  ihe  day.     But  always,  it  is  a  case  of  watching  the 
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Fics.  3  and  4.  Views  of  Beach  and  Ghoins  after  the  Recent  Violent  Coast  Stohjis 


nil  ion  in  the  design  of  the  relation  between  the  length  of 
the  groins  and  the  distance  between  them.  This  ratio  is 
based  on  tin'  diagonal  movement  of  the  waves  ami  can  be 
understood  from  an  examination  of  the  diagram.  Roughly, 
the  distance  between  groins  should  not,  under  conditions 
obtaining  here,  be  much  greater  than  their  effective 
length.  Another  "first  principle"  recognized  was  that  the 
groins  should  slope  outward,  at  an  angle  about  equal  to 
that  of  the  beach  to  be  maintained,  with  their  outer  ends 
well  down,  at  least  to  the  average  sea  level. 

The  second  requirement  essential  for  the  most  suc- 
cessful groin  system  is  based  on  Ihe  theory  of  of- 
■■■  the  least  possible  resistance  to  the  sea.  and  that 
iln'  groin  accumulate  sand  during  times  of  westerly 
wind.  The  most  successful  groin  is  that  which  is  com- 
pletely buried  by  the  sand.  The  sand  accumulated  acts  as 
protection  during  the  fierce  northeasters;  while  the  action 
of  'he  groin  is  to  resist  Ihe  displacement  of  this  protec- 
.iimI. 

Method  of  Construction 

The  yellow-pine  timber  and  piles  used  in  this  construc- 
tion were  first  treated  with  creosote  12  lb.  absorption  to 
tin'  cubic  fool.     The  holts  were  heavily  galvanized. 

Tin-  piles   (1  I    in.  or  more   in  diameter  al    the  bull,  and 

about   '.'•">  ft.   long)    were  jetted   to  a   penetration  of  about 

by   means  of  hydraulic  jets  of   P  rin.  pipe  '.'(>  ft. 

Ion-,  fastened  to  hose  al   Ihe  upper  end.      The  sand  beach 

•f  Asbury  Park  bears  on  a  stratum  of  blue  clay  about  '.'0 

ft.    below    the    surface,    and    Ihe    piles    were   jetted    to   this 

on.     The  jets   were   manipulated   by   two   men:  and 

two  jets  were  sufficient    to   rapidh    penetrate  to   Ihe  clay 

im.     Then    w  itb    one   jel    in    operation,    a    pile  was 

(1  bj  means  ol  a  block  and  fall  attached  to  -hear  legs, 

and   set    in   ||i,.   hole.   Ihe  sand   quickly    filling   in    aroind   it. 

The  uales  or  stringers  are  spiked  in  place  on  Ihe  lii-t 
tow  of  pi](.s  ;,ii,|  the  shenthing  jetted  down  in  ihe  same 
manner  as  ih,  pile-:  although  in  this  case,  a  single  jel 
(rill    doti  push  the  sheathing  in  place.     Upon  (he  Bheath- 

iii"     wales  are  spiked  and  the  second   nm   of  piles   jelled   in 

phi'-:  after  which  all  are  boiled  together.     Fig.  2  shows 


wind  and.  tide  and  grasping  the  opportunities  afforded 
by  low  water.  The  work  at  Asbury  Park  was  carried  on 
during  the  winter,  spring  and  autumn  months. 

That  the  groin  system  has  proved  effective  here,  is 
evidenced  by  the  fact  that  certain  structures  which  were 
dangerously  exposed  in  inns  were  not  affected  by  the 
heavy  storms  of  Dec.  25-26  and  dan.  3-4.  The  system  is 
in  excellent  condition  after  its  service  of  vj\  years;  neither 
teredo  nor  decay  have  developed.  Shortness  of  funds  pre- 
vented the  construction  of  as  complete  a  system  as  per- 
fection of  design  might  demand:  but  it  has  demonstrated 
its  value  and  is  amply  worth  the  $30,000  it  est.  On  dan. 
24,  the  Public  Grounds  Commission  expressed  ils  satisfac- 
tion over  the  performance  of  ihe  groin  system. 

<  Ioncltjsions 

The  conclusions  to  he  drawn  from  the  behavior  of  the 
jetty  system  of  Asbury  Park,  under  trying  service  condi- 
tions, are  several.  First;  ll  has  shown  thai  a  sand  beach 
can  he  not  only  protected  but  actually  extended:  and  at 
a  most  reasonable  cost.  Second:  The  entire  New  Jersey 
coast  could  he  adequately  protected  al  far  less  cosl  than 
that  represented  by  the  damage  resulting  from  a  single 
■jre.l1  storm,  like  the  one  early  in  January,  1914.  Third: 
For  such  protection,  continuity  in  the  groin  system  is  es- 
sential. Asbury  Park,  with  a  mile  of  shore  front,  under 
single  control,  is  in  an  exceptionally  advantageous  po- 
sit ion. 


<  mni<>     nitiiMii.     Project    in     California      Uthough     Cali- 
fornia   Is   a    large   state  and    Ms   counties   are   correspon 
large,    in    point    of   area,    a    proposition    toi    .'    county    having 
about     85,000    population    to    issue    long-term     bonds     i"     tha 
amount   of  (1,126,000  to  improve  roads  seems  a   little  extraor 

dinary  even  to  people  in  it"'  Bast,  wl thej   are  accustomed 

i"  s.  ,■   160,1 .'"»'  state   bond   Issues    so   freelj    authorised   and 

spent.     Riverside  <'"unt\.  California  Ij    authorised 

by  a  Bpecial  election  a  bond  issm    ,.i    -i  i  :( ,.  for  building  .i 

273-mile   road   system;   and,   according    in   the  Riverside   "En- 
terprise,"   is    new     congratulating    Itself     thai    a    New     York 

i ilng    house   ap willing   i"   take   up   the   bonds.     This 

sum  nn  im     i    levy  i  on   everj    man,   woman   and   child 

in   Hi.'  .-.emu     "i   :i   tax  ef  probably  Jl  60  per  year  pei 
ioi    interest    alone,    to    bbj    nothing    of    the    maintenance    ex- 
penses "f  the  Improved   roads,  and   ihe  sinking  fund   ch 
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]R^ec©3nistlr^iicttioini    aimdl   IR^eMef   of  ttfind 
R©dly  Br^EncIh  Sewers  §<L  IL©unisP  M©« 


By  W.  W.  Horner* 


SYNOPSIS — .1//  large  cities  hare  problems  of  enlarge- 
ment ami  improvement  of  sewer  systems,  due  to  ol,l  sne- 
ers of  insufficient  capacity  or  built  on  more  or  less  hap- 
hazard design.  The  accompanying  article  describes  the 
improvement  of  a  large  main  sneer,  in  a  built-up  section 
of  a  large  city,  including  four  special  features:  (/)  im- 
proving the  grade  by  cutting  out  the  invert  anil  rebuild- 
ing fn'  lint Imn;  {  .' )  a  relief  sewer  to  provide  the  neces- 
sary capacity;  (-•')  a  siphon  to  keep  the  sewer  beloie  the 
surface  in  a  hollow;  and  (4)  a  tumbling  chamber  or  ver- 
tical drop  in  the  sewer. 

About    1860,  the  western  expansion  of  the  city  of  St. 
Louis  carried  the  settled  district  beyond  the  immediate 


Fig.  I.  Typical  Enlarged  Section  of  Rocky  Branch 
District  Sewer;  St.  Lons.  Mo. 

slope  "I'  the  Mississippi  River  and  made  necessary  the 
construction  of  sewers  for  the  upland  valleys  behind  th" 
hlii!]'.-.  The  (vi  tern  district  lay  entirely  in  tin1  valleys  of 
breams:  Mill  Creek  entering  the  Mississippi  i"  the 
south  'il'  the  centra]  portion  of  the  city,  and  Rocky 
Branch  two  miles  north.    The  construction  of  main  track 

sewers   for  these  valleys  was  carried  on  simulti ously. 

Contracts  were  let  for  short  sections  according  t<>  tin-  de- 
mand and  to  th'  lilable.     I  'i>  to  1876  the  fund  - 
prim  ipally   from  spi  cial   bond   issues  and   lafc 

appropriation   from  municipal   reve •• 

M       '  i    ■'•  'in-  .-in  area  of  about   5000 

seel  ion,   with  dimem 

sions  i'  io]      ni  !0  '  ■      Until  reci  ntly,  it 

ewer  in  the  city,  and  for  a  long  timi 

|i  rod   ill"  largi  i\   in   the   I  nited   States,  when  both 

in. I  length  are  counted.     The  new   Harlem   Creel 

1906  and  now  complete,  ia  considerably 


||    Ml.       Bt. 


larger,  the  lower  end    (of  reinforced  concrete)   measuring 
aboul    19x20  ft. 

Construction  of  Original  Sewer 

The  Rocky  Branch  sewer,  originally  the  second  ni  im- 
portance, was  begun  about  I860.  "We  can  find  no  record 
of  the  original  plans  of  the  engineers,  and  consequently 
have  no  idea  as  to  the  area  which  the  sewer  was  expected 
to  drain  or  whether  any  specific  runoff  values  were  used. 
The  lower  portion  of  this  sewer  was  constructed  in  the 
bed  of  the  Rocky  Branch ;  it  seems  possible  that  the 
size  was  determined  largely  with  relation  to  the  bank  full 
area  of  the  stream.  It  was  of  horseshoe  section.  Fig.  1. 
about  12  ft.  wide  and  11  Tt.  high  for  1000  ft.  from  the 
river  to  19th  St.  Thence  to  Elliot  Ave.,  4500  ft.,  it  is 
of  similar  shape,  11x10  ft. 

For  a  large  proportion  of  the  length  the  side  walls  of 
the  sewer  rest  directly  on  rock,  and  the  bottom  was 
the  rock  surface  in  its  natural  condition.  When  solid 
rock  was  not  found,  a  foundation  was  constructed  by  lav- 
ing under  each  wall  a  row  of  heavy  cottonwood  timbers 
about  12x12  in.  On  these,  similar  cross-timbers  were 
laid  close  together  to  form  a  heavy  floor.  The  wall  ma- 
sonry was  built  directly  on  the  upper  timbers.  The  side- 
walls  for  nearly  the  whole  length  are  limestone  masonry 
and  rather  rough,  while  the  greater  portion  of  the  arch 
is  of  brick. 

The  sewer  was  not  built  from  the  river  westwardly  bul 
the  creek  was  inclosed  in  detached  sections  wherever  the 
demand  was  greatest.  About  four  blocks  of  sewer  (be 
tween  Hall  and  9th  Sis.)  was  completed  in  1863,  and  :i 
portion  near  19th  St.  in  1865,  while  the  outlet  was  tint 
finished  until   1872. 

Western  Extension — The  sewer  was  completed  to 
Elliot  Ave.  in  1876,  at  which  time  the  Elliot  Ave.  sewei 
(7x9-ft.  oval),  previously  constructed,  was  connected. 
This  seems  to  have  marked  the  completion  of  the  system 
as  contemplated  up  io  that  time.  The  contours  on  a  topo 
graphical  map  of  the  city  show  that  the  original  water- 
shed line  of  the  Rocky  Branch  was  about  as  indicated 
by  the  dot-and-dash  line  on  Pig.  2.  They  show  also  that 
much  of  this  territory,  especially  in  the  northern  portion, 
consisted  of  -mall  pockets  draining  in  pari  to  ponds  and 
sink  holes  and  probably  contributing  very  little  to  th" 
runoff  of  the  valley.  The  area  west  of  this  line  (west  of 
Prairie  Ave.)  was  of  similar  character  to  thai  jusl  >\r 
-ci  iIm, I.     The  -trip  between    Prairie  Ave.  and  Sarah  St. 

was  lint  am!  swampy,  ami  contai 1  many  ponds,  some  of 

large  i  ize. 

This  area  received  a  large  runoff  from  the  west,  and 
had  a  slighl  slope  io  ibe  south  where  the  drainage  finally 

found  ; utlef  in  Mill  Creek.     Iii   1.876,  however,  when 

the  Rockj   Brancli  sewer  was  complete  Io  Rlliol  A.ve.,  tha 

i  end  of  the  Mill  ('reek  -ewer  was  still  considerably 

further  ea  l   and    far  Bouth  of  this   territory.     The  dis- 

near   North    Markef   and   Wnrne  Sts.  had  builf   up 

with  slaughter  houses,  and  the  whole  of  the  flat  districts 

had   he, mil,    exceptionally    unsanitary.      In    1876   also,   the 

'i     I i     were  extended   from  nbouf    1 1  rand    We.   to  I 
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lew  line  about  two  miles  west,  and  all  the  area  shown 
n  Fig.  2  was  taken  into  the  eity.  In  1878,  the  construc- 
ion  of  the  main  Rocky  Branch  westwardly  was  author- 
zed  in  order  to  drain  ahout  1000  acres  west  of  Grand 
\ve. 

We  do  not  know  what  estimates  of  the  runoff  condi- 
tions in  the  valley  were  made  at  that  time,  or  what  gen- 
eral values  of  rainfall  and  runoff  factors  had  been  in 
use.  In  the  reports  of  1878  it  is  noted  "all  new  sewers 
will  be  designed  to  carry  off  1  in.  of  rainfall  per  hour 
from  the  whole  area  drained  ami  are  not  to  run  over 
three-fourths  full."  With  the  addition  of  the  1000  acres 
to  the  drainage  area,  the  sewer  east  of  Elliot  Ave.  would 
he  overcharged,  even  under  this  rule.  This  was  probably 
recognized  at  the  time  but  the  extension  authorized  wa- 
the  only  feasible  plan.  This  extension  was  carried  on 
continuously  until  1895,  when  the  main  trunk  was  com- 
pleted.     In   the  meantime   many   large   laterals   and   dis- 


Kto.  '.'.    Map  of   District  Served  bi    Rock?    Branch 
Sewer,. St.  Lor  is,  Mo. 

sewers  had   been  completed,  ami   streel    paving  and 
building  bad  followed  closely  on  the  sewer  work. 

Enlargement  of  the   Lower  Portion  of   l'he  Sewer 

About  this  time  the  serious  overcharge  of  the  main 
rewer  became  evident  from  reports  of  Hooded  cellars  near 
Broadway,  11th  SI.,  and  in  the  pockets  at  21st  St.  and 
Jefferson  Ave.  A  recomputation  of  the  whole  system 
was  made,  using  (be  McMath  formula  for  St.  Louis,  in 
Which  the  runoff,  Q  -  '.'.:.'.  •'  0.75  \j~Tl  A'  the  num- 
ber- representing  the  rainfall  per  hour,  the  percentage  of 
runoff,  and  the  lateral  slope  of  the  surface  per  loon  ft.. 
I  being  the  whole  drainage  area  in  acres  ahove 
eaeb  point.  The  capacity  of  the  old  sewn-  was  also  com- 
piled and  showed  quickly  varying  values  from  section  to 
in  "wing  to  the  badly  "chopped"  grades.  These 
values  showed  an  overcharge  which  varied  from  50  to 
over   loo'-;. 


In  1905,  it  was  decided  to  enlarge  the  old  sewer  be- 
tween the  outlet  ami  Elliot  Ave.,  by  methods  similar  to 
those  previously  employed  in  the  Mill  Creek  sewer.  This 
enlargement  consisted  m  increasing  the  area  by  excavat- 
ing the  invert,  and  constructing  a  new  invert  below  the 
original  flow  line.  The  application  of  this  method  in  the 
Rocky  Branch  sewer  had  many  obvious  advantages:  it 
gave  a  considerable  increase  in  area  of  waterway;  it  abol- 
ished the  old  rough  and  uneven  bottom  and  provided  a 
smooth  invert:  it  permitted  to  some  extent  the  equaliza- 
tion of  water-line  grade;  and  chiefly,  it  could  be  carried 
out  with  little  interference  with  traffic  or  inconvenience 
to  residents  and  business  in  a  district  which  had  become 
quite  congested. 

On  the  other  hand,  some  misgivings  were  felt  because, 
though  minor  repairs  ami  local  reconstruction  of  the 
arch  has  been  made  at  various  times  between  1887  and 
1900  at  a  cost  of  about  $11,000,  and  the  sewer  as  a 
whole  was  believed  to  be  in  a  good  condition,  it  was  now 
from  30  to  45  years  old  and  had  been  constructed  before 
portand  cement  came  into  use  for  sewer  work.  Also, 
the  work  required  in  underpinning  the  walls  of  the  sec- 
tion founded  on  timber  and  in  blasting  rock  within  the 
sewer  was  of  a  very  delicate  nature:  and  the  necessity  for 
tluining  the  dry  weather  flow  and  the  chance  of  sudden 
flood  in  the  sewer  made  the  work  very  hazardous. 

This  work  was  started  in  July.  1906,  near  11  th  St. 
(working  west)  and  also  at  the  outlet.  At  the  lower 
point,  however,  the  work  was  slopped  several  times  by 
high  water  in  the  river,  and  another  gang  was  started 
east  from  11th  St.  The  bottom  was  partly  of  wood  and 
partly  of  the  solid  rock.  The  flumes  were  carried  on 
heavy  cross-timbers  set  into  the  side  walls  near  the  spring 
line,  giving  good  head  room  for  the  men.  Xo  attempt 
was  made  to  carry  a  large  f\o\\~  of  water  as  it  was  consid- 
ered dangerous  to  work  in  the  sewer  in  wet  or  rainy 
weather. 

In  the  portions  having  wooden  bottom,  the  cross-tim- 
bers were  cut  off  with  axes  as  close  as  possible  to  the 
side  walls,  usually  two  or  three  inches.  After  some  ex- 
cavation had  been  done,  the  stub  ends  were  cut  off  about 
a  foot  back  under  the  wall,  but  in  general  this  was  impos- 
sible and  the  concrete  had  to  be  laid  under  and  around 
the  stubs,  often  reducing  the  width  of  the  sewer  by  a  foot 
at  this  point.  Tbe  old  timbers  were  found  to  be  12  in. 
thick  ami  from  is  to  30  in.  wide:  they  were  square  and 
laid  close  together.  Tbe  timber  was  found  in  g 1  con- 
dition, but  after  storage  in  the  air  lor  three  or  four 
months  it  rapidly  crumbled  away. 

The  soil  under  the  timbers  was  a  blue  sandy  cla\  or 
a  coarse  sand  and  gravel,  except  at  the  west  end.  It 
was  hardly  moist  and  quite  firmly  compacted  by  the 
weight  of  the  sewer  so  that  tin'  excavation  was  not  dif- 
liciili  if  done  immediately  after  removal  of  the  timber. 
A  concrete  invert  1'.'  to  II  in.  thick,  and  the  additional 
portion  of  the  side  Walls  (up  to  and  over  the  timber 
stubs  and  joining  the  old  masonr]  walls)  were  put  m  at 
operation.  A  course  id'  vitrified  brick  in  cement  mor- 
tar   was     hud     on     the     invert.       The    old     side    Walls     Mere 

pointed  up  with  cemenl  mortar. 

Where  the  work  was  in  rock,  air  drill-  were  used  and 
bob-   as   deep   as   0    ft.    were    liivd    with, nit    damage    to   the 

Bewer.     The  rock  was  excavated  a-  near  as  possibli 
line  ami  less  than  I-.'  iii.  of  con<  rete  was  u<n}.    The  mos! 
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TABLE  I.     PUBLIC  SICWKKS  OK  RiiCKY   BKAN'fll   DISTRICT,  ST.   LOUI8,  MO. 


Location  Built  Cost  Size,  ft 

Fair  Ave. : 

North  of  Lee  Ave 1895  $15,550 .  00  5£ 

From     Lee    to     Kossuth 

Ave 6 

Kossuth    to    Margaretta 

Ave 6! 

Margaretta  to  Sacramen- 
to Ave 7  J 

Sacramento    to    Natural 

Bridge  Ave 8 

In  Natural  Bridge  Ave 1888-1892        34,900  00  8 

Ip    Clay    Ave.    to   Ashland 

Ave 8^ 

In  Ashland  Ave.  to  Warnc 

Ave 9s 

In  Ashland  Ave.  to  Prairie 

Ave 101 

In  Hebert  St.— Grand  Ave.    1878-1885        64,470  00  10J 

To   Glasgow   and    Sullivan 

Aves 10A 

T..  Elliot  and  Sullivan  Aves.  105 

To  21st  and  Palm  Sts.  1871-1875        120,560.00        10x11 

To  19th  and  Brand.  Sts  10x11 

To   Buchanan  and   Branch 

Sts....  1865  6.H40  00         10x11 

To  Blair  Ave.   and   Branch 

Sts 1864-1876  52,390.00         11x12 

To  Ninth  and  Branch  Sts    .  11x12 

To  Hall  and  Branch  Sts  1S61    l.sc,3  23,840.00        11x12 

To  Levee  and  Branch  Sts.       1871-1872  47,200  00        11x12 

Outlet  section.  ...  115x13 

9}xl5 

I  tistrict  sewers*  

Public  sewers: 

Upper  end  to  Elliot  and  Sullivan  Aves        114,920.00 

Elliot  Ave.  to  Blair  Ave   &  Branch  St.     135,720  00 

Blair  Ave.  to  Outlet  115,110  00 

Totals..  $365,750  00  21,155 

Capacity 
*District  sewers;   12,  15  and  18-in.  pipe;   2x3  ft.  and  2Jx3$  ft.  brick. 

■difficult  situation  was  that  in  which  the  old  sewer  was  on 
timber  while  the  new  bottom  was  in  rock. 

At  one  point  east  of  Broadway,  when  the  underpinning 
was  started,  the  brick  in  the  crown  of  the  arch  began  to 
crack  from  the  pressure  and  the  work  from  the  inside 
was  abandoned.  The  sewer  was  stripped  from  above  for 
over  800  ft.  and,  when  the  arch  was  removed,  a  portion 
of  it  was  found  to  have  only  three  rings;  the  remainder 
was  four-ring  work,  with  some  masonry  haunching.  The 
work  in  this  seel  ion  proceeded  in  the  same  manner  as 
before,  most  of  the  side  walls  being  underpinned  and 
utilized,  after  which  a  new  brick  arch  with  concrete 
haunching  was  built. 

West  of  14th  St..  the  soil  was  found  to  be  a  fine  yel- 
low sand  overlying  the  rock.  After  several  days  of  rain, 
timing  which  the  Humes  bad  overflowed  and  the  work 
been  flooded,  work  was  started  and  during  the  day  a  sec- 
tion of  the  limber  bottom  was  removed.  Another  rain 
followed  in  the  night  and  the  sand  washed  from  under 
the  timber  stubs,  causing  the  collapse  of  aboul  l"  ft. 
of  the  sewer  and  serious  incidental  damage.  The  debris 
was  cleared  out  and  the  work  handled  from  the  surface 
but  on  account  of  wei  weather,  il  was  for  some  time  im- 
ile  tr,  jtop  the  How  of  sand  from  under  the  bot- 
tom ahead,  and  before  Ibis  was  finally  caugW  and  sealed. 
Dearly  200  ft.  of    i  wer  had  been  dest  royed. 

This  was  rebuilt  on  concrete  invert,  with  concrete  sidi 
ind    haunching  and   a   brief,   arch,   bu1    the   work 

ahead   wa    of  t la sroue  a   nature  to  permit   a  eon 

tinuance  of  the  method  employed  and  was  stopped  at 
Blaii  We.  In  all,  3800  ft.  bad'  been  reconstructed  we  ! 
from  the  river,  bringing  the  work  to  within  350  ft.  of  the 

<nd  of  the  old   I  ■•  ■  I  I  ti     di  lion.     This  section  had  I n 

1 1      .,  ib.it  the    ewer  i    now 

The  area    i  n    ini  rea  ed  from 

about   I  I  I     q.ft,  to  about    139    q  ft  .  and  the    1 1  tion  had 
th   boii. ,m    and    impn    ed     ide      replacing    the   old 
alar  invert, 


Length,  ft 

Grade,  % 

Velocity,  ft. 
per  sec. 

pi    or  rate 

of  runoff  for 

time  T 

Acres 
drained 

Runoff,  cu 
per  sec 

Capacity, 
.ft.  cu.ft.pei  a 
original      final 

130 

0  33 

8.4 

2   12 

78.3 

166 

200 

510 

0  33 

8.9 

2  1X1 

155  6 

327 

250 

670 

0  33 

9  3 

2.  OK 

203.2 

422 

310 

640 

0.33 

111  2 

2  03 

291   9 

593 

450 

320 

700 

0  33 

0  30 

10  5 
10  0 

2  00 
1   96 

328.4 
338  8 

656 

664 

535 
510 

880 

0  30 

10   4 

1.92 

452  4 

867 

590 

530 

0  25 

9  5 

1.92 

452.4 

867 

730 

1440 
1250 

0.50 

0  75 

15.5 
19.1 

1.83 
1.80 

908.8 
1011.7 

*570 
*)732 

1340 
1640 

1600 
330 

3450 
1043 

0  so 

O  50 
O  55  + 
II  60 

15  5 

j      age      ( 

1.73 
1  72 

1130  0 
1139   1 
1964  0 
2035.0 

*1872 
*1878 
*3250 

1340 
1340 

3400 
1540 

190 

0.70 

[     145    ] 

2148.0 

3630 

2(30 
1377 
1350 
770 
230 
80 
3505 

0  70 

0  90  + 
0.65 

1  25 
1.25 
1.25 

(                    1 
j  21  ,o281 

1.58 
1.56 
1.51 

2148.0 
2284 . 0 
2436.0 
2478  a 
2478.0 

"3283 
°3463 
°3693 

"3700 

3400 

19004- 

3408 

.8900 
4943 

3S07 

•About  100  acres  in  Fair 

value  of  0  90. 
°About  134  acres  in  Fair 

Grounds  Park  taken  with  pi 
Grounds  Park  taken  with  pi 

af  relief  sewer,  1860  and  2090  eu.ft.  per  sec. 

It  was  estimated  that  the  change  would  warrant  ths 
use  of  0.1)13  for  "n"  in  the  Kutter  formula  instead  of  the 
0.017  which  had  been  considered  fair  for  the  old  fewer. 
On  this  basis  the  capacitv  had  been  increased  about  75%. 
The  total  cost  of  this  work  was  $111,325  or  a  little  less 
than  $30  per  ft.  The  original  cost  of  this  portion  which 
was  reconstructed  was  $120,000,  or  $32  per  ft.  When  ii 
is  considered  that  the  original  work  was  done  in  the  '60*9 
when  values  were  very  low,  and  was  constructed  through, 
nearly  open  country,  it  is  believed  that  an  increase  of 
75%  in  capacity  through  the  present  congested  district 
at   less   than   the  original   cost    is  a   remarkable  achieve^ 

inellt. 

Enlargement  of  thk  Western  Portion  of  the  Sewbb 

Along  the  western  portion  of  the  sewer,  at  Elliot  Ave., 
and  even  much  farther  west  (near  Vanden filler  Ave.) 
the  trouble  had  been  aggravated  year  by  year,  and  id 
1912  it  was  decided  thai  the  relief  of  the  western  por- 
tion of  the  city  could  no  longer  ho  delayed.  This  ter- 
ritory had  reached  a  stable  urban  condition.     Ill  thai   yeal 

the  capacity  and   n If  were  again  computed,  this  lime 

by  the  application  of  the  rational  method  as  developed 
by  the  Sewer  Department's  rainfall  curve  for  SI.  Louis*; 
The   results  are  shown   in  Table   I . 

The  average  grade  from  Rlnir  Ave.  to  the  river  is  about 
0.9%,  and  Ibis  may  be  taken  as  the  effective  grade,  as 
the  crown  of  the  arch  rises  above  it  only  at  one  poini 
and  by  a  slight  amount.  This  grade  meets  the  Mississ- 
ippi at  an  elevation  of  about  lib  equivalent  lo  a  la- 
of  16  on  the  St.  Louis  gage.  This  elevation  is  exceeded 
in  June  and  July  about  Beven  years  in  ten. 

As  shown  by  the  table.  Ibis  sewer  will  uol   be  seriously 

overchi d   ror  the  critical  rain    ('.'.^.">  in.  per  hour  fot 

a   30  mill,    period)    when    the   river   is  al    or  below    Kb   bid 

will  be  increasingly  inadequate  for  such  rains  at   higher 

Li  ■■■  A    rale   of   '.'    in.    per   hour   for   Ibis   period    has  oe- 
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■urred  nine  times  in  20  years,  all  but  two  being  in  June 
ind  July-  This  sewer  will  be  adequate  for  a  2-in.  ruin 
when  the  river  is  at  a  stage  of  35,  which  is  nearly  high 
water,  and  has  occurred  ouly  three  times  in  ten  years, 
hi  this  case,  however,  the  hydraulic  gradient  will  be  so 
•lose  to  the  street  level  that  cellars  will  be  flooded  at  and 
•ast  of  Broadway. 

A  ten-year  hydrograph  of  the  Mississippi  shows  that 
the  river  was  at  or  above  35  on  23  days  in  610,  during 
June  and  July,  and  the  probability  of  a  rain  exceeding 
a  rate  of  2  in.  per  hr.  for  30  min.  on  any  particular 
day  of  those  months  is  about  1  in  183.  Thus  the  prob- 
ability of  coincident  occurrence  of  the  two  phenomena 
may  be  taken  as  23/610  X  1/183  =  1/5000,  or  about 
once  in  80  years,  a  much  more  remote  chance  than  the 
direct  one  of  a  critical  rain  at  low  water.  Other  com- 
binations of  river  stages  between  lii  and  35  with  rain 
rates  between  2  and  2. 73  in.  do  not  result  quite  so  favor- 
ably, but  on  the  whole   it  seems  improbable  that  it  will 


laterals  as  far  as  possible,  but  to  increase  the  capacity  of 
the  relief  where  a  lateral  had  to  he  intercepted. 

With  the  ends  of  the  relief  sewer  fixed  at  Sullivan  and 
Glasgow  Ave.  and  Blair  and  Branch  Ave.,  and  with  the 
added  condition  that  it  must  turn  to  the  north  on  Glas- 
gow to  avoid  interference  with  the  Elliot  Ave.  sewer,  va- 
rious lines  were  surveyed  and  soundings  were  taken.  All 
these  lines  involved  the  use  of  Palm  St.  to  one  of  the 
intersecting  east  and  west  streets,  thence  to  Blair  Ave. 
and  south  to  Bramh.  This  involved  the  use  of  two 
sides  of  a  triangle,  the  combined  lengths  of  which  were 
greatly  in  excess  of  the  length  of  the  old  sewer,  so 
finally  it  was  determined  that  the  new  sewer  must  follow 
Palm  St.  abmg  the  line  shown  in  Fig.  2.  This  is  the 
shortest  possible  line  but  has  the  great  disadvantage  of 
crossing  the  old  sewer  at  23rd  St.,  and  of  running  paral 
lei  to  the  4\.">-ft.  sewer  on  Palm  St. 

Plans  were  prepared  for  a    12-ft.  circular  sewer  with 
nearlv  a  straight  grade   (about  <).;',  i   from  end  to  end. 


-_a_ 


,  .Concrete 

-■-#- *Bt>x  > 

Circular >  Siphon 

Profile     of     Rocky     Branch 


0U4*S 
Sewer  torn  cut  A 


-*)-*- 


k;  econ 
Blair  Ai  e. 


imical  to  p 


— 14-' Circular J 

Kelief    Sewer 

\  ide  additional  i 


apacity  below 
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overcharge  west  of  Klliol  Ave. 

Hi'", :,    while   the   old    I'M  L-ft. 
low  n    to  the  upper  end   of  the 


Table  I  shows  that  tin 

from    nothing    to 

(fewer  from    Elliot    Ave. 

nihil, ,i,  at  Blair  Ave.  was  over  100%  deficient, 
and  it  was  decided  to  relieve  this  latter  section  before 
anything  was  attempted  farther  west.  As  a  continuation 
of  the  methods  of  enlargement  u.-rA  on  the  lower  por- 
tion was  known  to  be  impracticable,  on  account  of  the 
■oil  conditions  and  the  possible  damage  to  private  prop- 
erty should  another  section  collapse,  the  only  alternative 
was  adopted,  thai  is,  an  independent  relief  -ewer. 

Ii  is  obvious  from  the  table  also  thai  the  diversion  of 
the  whole  How  of  the  101/,  ft.  -cue-  wes!  of  Elliot  Ave., 
leaving  in  the  1 0x1 1  -ft.  sewer  the  flow  from  lb,.  Elliot 
I  ewer  and  the  remaining  laterals  below,  would  be  a 
ntisfactory  solution  of  the  problem.  It  was  decided. 
therefore,  to  construct  a  relict'  sewer  for  this  section  with 
»i  capacity  of  1800  cu.ft.  per  see.  at  the  upper  end.  It 
thought   best    to  avoid   interference  with   the   lower 


3.     Profile  of  Rocky  Branch  Sewer,  Showing 
Enlargement  and  Separate  Relief  Seweb 

This  sewer  would  strike  squarely  into  the  old  sewer  at 
23rd  St.,  and  it  was  planned  to  build  a  great  intersection 
chamber  there,  allowing  the  flow  to  enter  from  both 
lines,  mingle  and  divide  again,  thus  automatically  re- 
distributing the  flow  between  the  two  sewers,  but  prob- 
ably involving  a  considerable  loss  of  energy.  The  objec- 
tion to  this  plan,  however,  lay  in  the  depth  and  char- 
acter of  the  excavation.  The  average  cut  for  the  lower 
half  would  have  been  over  in  ft.,  and  for  the  upper  half 
over  30  ft.  The  flow  line  for  this  scheme  is  shown  as 
a  dotted  line  and  the  character  of  the  material  is  also 
shown  on  the  profile  of  the  relief  sewer  (Fig.  3). 

In  addition  to  the  great  expense  of  excavation  in  san.T 
and  bea\y  rock  at  these  depths  a  great  deal  of  damage 
was  anticipated  to  abutting  property,  nearly  all  of  which 
is  built  up  with  two-story  brick  residences  and  tints  set 
.lose  to  the  street  line.  After  a  dose  study  of  conditions, 
it  was  decided  to  raise  the  general  elevation  of  the  sewer 
to  as  near  as  possible  the  surface  of  the  street.  This  was 
done  and  the  profile  of  the  relict'  sewer  shown  on  Fig. 
3  was  adopted.  Tins  change  introduced  three  special 
features:  ill  the  sewer  had  to  be  increased  from  12  to 
1  l-l't.  diameter,  with  a  consequent  widening  of  the 
trench;  (2)  it  became  necessary  to  design  a  special 
structure  to  carry  the  flow  over  the  old  sewer  at 
St.  without  involving  any  change  in  street  grades  ;  (3) 
spei  ial  consideration  bad  to  be  given  to  caring  for  the 
I.VI't.  drop  at  the  lower  end.  The  two  latter  features 
will   lie   described   later   ill   detail. 
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The  change  as  a  whole  did  not  make  a  very  large  dif- 
ference in  the  estimated  cost  for  actual  construction;  for, 
though  most  of  the  rock  work  and  a  greal  portion  of  the 
wet  .-.hkI  were  eliminated,  the  yardage  was  reduced  only 
aboui  L0%,  owing  to  the  wider  trench  and  the  excava- 
tion for  the  special  work.  With  the  natter  grades  and 
the  consequent  enlargemen!  of  the  sewer,  the  amount  of 
masonry  was  largely  increased,  and  the  special  work  at 
Blair  Ave.  and  23rd  St.  was  verj  expensive.  The  cost 
of  construction  was  reduced  somewhat,  but  the  liability 
for  damage  to  private  property  was  reduced  to  a  mini- 
mum, which  was  of  the  greatest  importance  as,  even  with 
all  precaution,  the  contingencies  for  this  item  are  still 
considerable. 

Because  of  the  congested  nature  of  the  territory  and 
the  small  amount  of  working  room  the  main  sewer  is 
built  of  brick,  as  it  allowed  of  the  most  economical 
storage  of  material  in  the  street  in  advance  of  the  work. 


SULLIVAN 

!  "Bulkhead: 


C  L  of  Old  Semr 


Section      A -A  Section      t-B 

Fig.    I.     I    i  i  ::  i N  i  \\    vnd  Old   Sku  ers 

d   little   plant,  and    permitted   easy  handling  and 

I      ■  .i    n   in   i  in     instance  in  spite 

<  r  the  fact  thai  all    ewei    ovei  9  ft.  liave  in  rei  en!  year 

uili  of  ii  infon  ed  concrete.    The  main  sewer  is  1  I 

ft.  diameter,  cin  ulai     ■ ,  i  ion,   h  ith   four   rings  of  brii  I, 

i     1 1    i     of   hard  and  red    c i brick,   execpi 

thai  t  he  inside  i    lower  quadranl  is  of  vil  rifled 

l  laid    in    portland  cement    mortai 

(1:3),  and   the  the  arch   is   finished   with   a 

■   thi     ame  mortar. 

•  nning  at   Sullivan  and  Gla  gov     We.,  the  pn   eni 

!i  of  the  old  I"1  2 
.in  for  the  new   sewer  on  a  cun  e  a 

sliown  in    I- 

The  crown  of  the  i ed   "  |  -j   ft,   above 

thai  i  i     o  order  to  dei   i  ep1  h  of  exca 

Mite .i,      I  dered  allowablt  :  (1)  be  auai 


the  old  ln'^-l't.  sewer  until  relieved  will  be  under  pres- 
sure to  thai  extent;  (2)  when  a  relief  sewer  for  the  10%- 
I'l.  sewer  is  built  it  will  undoubtedly  be  higher  than  the 
latter;  (3)  after  the  relief  sewer  is  built  the  10y2-ft. 
sewer  flowing  just  full  will  have  a  much  higher  velocity 
than  the  14-ft.  and  sufficient  energy  will  be  liberated  at 
this  point  to  raise  the  water  level  over  a  foot.  T!i 
dead  end  of  the  10^-ft.  sewer  below  the  break  is  bulk- 
headed  and  a  36-in.  pipe  connection  is  made  into  the 
new  sewer.  This  will  be  blocked  for 'the  present  but  it 
is  expected  that  it  will  be  used  to  some  extent  later  to 
balance  the  flow  in  the  old  and  new  sewers. 

At  Parnell  St.,  the  old  4x5-ft.  sewer  is  intercepted  by 
the  relief,  and  the  grade  of  the  latter  is  increased  slightly 
to  provide  the  additional  capacity.  The  4xo-ft.  sewer 
was  removed  at  23rd  St.  during  the  construction  of  the 
concrete  siphon  and  was  connected  in  at  the  upper  end 
of  the  siphon.  But  as  there  is  less  than  a  foot  clearance 
between  this  old  sewer  and  the  relief  all  the  way  from 
23rd  to  Parnell  St.,  the  danger  of  weakening  the  former 
was  so  great  that,  though  no  definite  damage  is  known. 
it  was  decided  to  rely  upon  it  no  further.  It  was  cut  off 
at  Parnell  St.  and  turned  into  the  relief  sewer  and  the 
long  line  from  that  part  to. 23rd  St.  now  carries  only  the 
flow  from  one  to  two  small  pip<    lines. 

Concrete  Siphon 

At  23rd  St.,  the  hydraulic  gradient  lies  above  the 
street  level  for  several  hundred  feet,  the  maximum  height 
being  about  1  ft.  The  Sewer  here  is  changed  to  the  wide 
shallow  concrete  box  section  shown  in  Fig.  5.  The  special 
construction  consists  first  of  16  ft.  of  massive  concrete 
sewer,  with  some  reinforcement,  in  which  the  14— ft.  circl 
is  changed  to  14  ft.  square:  then  comes  25  ft.  of  rein- 
forced concrete  changing  the  14-ft.  square  to  the  8x27- 
ft.  section  with  the  center  wall.  This  latter  section  is 
constructed  on  a  descending  grade  until  the  low  point 
in  the  street  surface  is  passed,  at  which  point  the  .-ewer 
is  just  low  enough  to  permit  the  replacement  of  brick 
paving. 

About  150  ft.  further,  the  grade  changes  sharply  to  a 
reverse  slope  and  rises  over  the  arch  of  the  old  sewer. 
Here  one  ring  of  brick  was  removed  from  the  old  arch. 
and  concrete  haunches  were  added,  in  order  to  secure  the 
last  possible  inch  of  clearance  between  the  old  sewer  ami 
the  street,  from  (his  point  the  grade  is  level  for  aboul 
125  ft.,  when  the  surface  is  again  high  enough  to  allow 
a  return  to  the  circular  -ewer  laid  on  the  hydraulic 
gradient.  The  change  is  made  through  a  25-ft.  and  H>- 
ft.  reducer,  as  ai  the  upper  end. 

A  portion  of  the  old  1x5 
its  outlet  into  the  10x1  l-ft. 
the  siphon.   75   ft.   west.     Ai 

i Tele    bol  loin     permits    the 

to  pass  through  the  small  bri 


-ft.  seu 


retained  betweel 
wci'  and  the  low  point  in 
opening  20x  II  in.  in  the 
irdinary  dry-weather  llov 
.  sewer'  into'  the  old    10x1  I 


ft.  This  also  drains  the  siphon  after  a  ram.  and  leaven 
the  relief  -.ewer  dn  below  Ibis  point  for  several  blocks. 
The  amount  of  discharge  from  Ibe  relief  into  the  old 
sewer  ni  Ibis  point  during  a  rain  will  approximate  the 
tluw  of  the   1x5  ft.  sewer  intercepted  ai   Parnell  St. 

On  accoiinl  of  ll xtrcme  width  of  this  section,  all  gas 

and  water  pipe-  and  also  the  service  sewers  had  to  bo  re 
laid  under  the  sidewnlkn  before  construction  wai  .tailed. 
\  M  in. ill  lateral  for  the  low  ground  in  the  \  ieinit}  re 
main  i  onnected  to  the  old   I'M  1  ft,    ewer   and  the  con- 
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crete  siphon  is  scaled  completely  for  its  entire  Length,  ex- 
cept for  the  drain  opening  mentioned. 

In  the  construction  of  this  section,  6-in.  wood  sheet-pil- 
ing was  driven  just  outside  the  excavation  line,  in  ad- 
vance of  the  excavation.  This  was  driven  6  ft.  below 
the  subgrade  ami  was  braced  at  the  ground  surface,  leav- 
ing the  space  fur  construction  of  the  concrete  work  unob- 
structed. This  sheeting  served  as  the  outside  forms  fm' 
the  concrete;  it  was  afterward-  cut  off  below  the  base 
of  the  street  pavement  and  left  in  place  in  order  that  no 
Mint  of  the  adjacent  ground  could  occur.  The  con- 
struction was  carried  on  from  east  to  west  or  in  the  up- 
stream direction.  As  the  txo-ft.  sewer  became  exposed 
in  the  bottom  of  the  trench  it  was  torn  down  to  the  sub- 
of  the  siphon,  planked  over  and  the  concrete  bot- 
tom slab  of  th  siphon  laid  on  it.  At  the  drain  point  in 
the  siphon,  nearly  66%  of  the  height  of  the  4x5  ft.  re- 
mained available. 

This  height  decreased  rapidly  hut  the  same  method  was 
pursued  to  a  point  where  only  a  foot  of  the  height  re- 
mained. From  that  point  mi  the  brick  sewer  was  re- 
moved entirelv  and  a  heavy  wooden  box,  12x18  in.,  was 


combinations  of  10-ton  rollers.  The  dead  load  is  every- 
where sufficient  to  overbalance  the  upward  pressure  of 
the  water.    Two  types  of  Section  are  used,  the  lighter  one 

TABLE  II.     COST  OF  CONCRETE  BOX  SECTION"  OF  ROCKY  BRANCH 
JOINT  DISTRICT  SEWER  ON  PALM  ST.,  ST.  LOUIS.  MO.  (757  FT.) 


Started  June  17,  1913. 
Class    "B"    excavation   between 

iumber;    sheathed  and  braced 

banks  (10-in.  brick  pavement) 
Class    "B"   excavation   hetween 

sheathing  left  in  place  (old4x5- 


Completcd  Nov.  17,  1913 


ft. 


i  ed) 
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2,92(1 
■2, SIM 
1,1  is 
855. 
5.530 
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Class    "C"    excavation    betwe 

sheathing  left  in  place 11,213. 60  cu.yd.  2.00 

Class  "A"  concrete 4,249.82  cu.yd.  10.00 

Common  brick  masonry   (bulk- 

hrad  at  old  4x.5-ft.  sewer).  5   511  cu.yd.  11.00 

1-in.  reinforcing  steel  bars   .  32.4  17  .00  tin  it.  iin'.i 

{-in.  reinforcing  steel  bars 40,94(1  24  lin.ft.  0.07 

»-in.  reinforcing  steel  bars li9.134.9S  lin.ft.  0.06 

J-in.  reinforcing  steel  bars 2S.502.49  lin.ft.  0.03 

Lumber  left  in  trench 158.007  M.  ft.  b.m.  35.00 

Total  cost $85,332.24 

Cost  per  lin.ft S112.72 

Total  engineering  and  inspection  for  five  months 1    11 ' 

Work  started June  17,  1913 

Work  completed    Nov.  17,  1913 

Actual  time  concreting 3J  months. 

being  under  the  greater  fill,  where  the  excessive  live-loads 
have  little  effect.  The  contract  cost  of  the  siphon  is 
given  in  Table  II. 


:.    — L'    '       .-      -.7—  ,V 
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Fig.   5.    Reinforced-Concrete   Siphon    i\    Sewer 


Constructed  under  the  bottom  slab.  The  ordinary  How 
of  the  l\."i  ft.  was  carried  through  this  box,  leaving  the 
trench  dry  for  the  concrete  construction.  At  the  time 
the  concrete  siphon  was  completed,  the  l-l-l't.  sewer  wesl 

ward   had   1 n    finished   as   far  as    Parnell    St..  and   the 

.  had  been  turned  in  at  thai  point.  Its  flow  now 
follows  its  permanent  course  through  the  siphon  and  the 
dram  and  into  the  old  sewer  ai  23rd  St.     The  temporarj 

« leu  box  and  the  portion  of  the  old  -ewer  above  the 

drain  have  been  sealed  and  i  ran  reted. 

Fig.   »;   is  a    mcw   looking   into   the  siphon    from   the 

r,  showing  the  sloping  roof  and  the  curved  end  of  the 

partition    wall.     In    the    design    of    the    siphmi    the   ca- 

was  compiled  IV Kutter's  formula  I'm'  2090  cu. 

i  s,.i.  on  the  hydraulic  gradient  On  account  id'  the 
length   and   shape  of  the   reducers   the  loss  of   lead   al    en 

trance  ami  exit  will  he  negligible.  The  concrete  sections 
were  designed   fur  the  earth  load  and  pavement  ami  fur 


( 0\  1 1  \  i  vn<>\  or  Relief  Sr«  er 

From  the  concrete  siphon,  the  I  l-l't.  brick  sewer  con- 
tinues eastward,  intercepting  a  2x3-ft.  sewer  ai  19th  St.. 
while  a  '.'i  L. \:i'  L.-lt.  sewer  in  '.'1-1  St.  is  carried  over  the 
top  of  the  relief  without  interference.  Where  the  sewei 
turns  north  on  Blair  A\c.  inward  its  outlet,  the  grade 
was  increased  to  I1-',  in  order  to  keep  below  ground. 
Advantage  is  taken  of  this  change  to  reduce  the  size  from 
I  l-l'i.  In  10-ft.  diameter,  hut  about  100  ft.  of  the  large 
size  is  built  mi  the  steep  grade  Id  allow  an  increase  in 
\ . ■  1 1 x  i'  \   before  the  area  is  i  ui  dow  n. 

Ti  \im. iso  Basik  w  ithin  100  ft,  of  the  old  sewer,  the 
crown  of  the  arch  comes  within  l  ft.  of  the  surface,  and 
here  a  direct  dmp  of  I-  ft.  is  made  in  a  tumbling  basin 
of  special  construction,  and  the  How  then  enters  the  old 
sewer  jiisi  at  the  upper  end  of  the  enlarged  section  al- 
ready described. 
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This  chamber  and  the  connection  to  the  old  sower  are 
shown  in  detail  in  Fig.  7.  As  practically  the  whole 
stream  will  impinge  against  the  wall  of  the  chamber,  the 
construction  was  made  very  heavy,  and  the  whole  chara- 


!•'](..  li.    Enteeiok  of  Eeinfoeced-Conceete  Siphon 

(The  vertical  wall  in  the  center  is  the  end  of  the  partition 
or  web  wall  of  the  siphon.  In  the  foreground  is  the  horse- 
shoe sewer,  with  tapering  connection  to  the  rectangular 
double-chamber    siphon.) 

ber  is  made  of  vitrified  brick  with  granite  facings.  In 
order  to  reduce  the  wear  and  to  leave  the  structure  free 
for  entrance  the  ordinary  flow  is  carried  through  a  24-in. 
drop  pipe  set  in  concrete.  The  intersection  of  the  old 
and  new  sewers  was  made  as  acute  as  possible  in  order 
to  utilize  the  high  velocity  of  the  effluent  from  the  relief 
sewer. 

By  Jan.  1,  I'M  I,  the  relief  sewer  was  practically  com- 
plete from  its  outlet  to  Jefferson  Ave.,  and  it  is  under 
construction  at  the  latter  poinl  and  at  a  poinl  on  Glas- 
gow Ave.  Unless  additional  difficulty  develops  it  will 
be  in  service  before  the  sumer  storms  incur.  Owing  to 
the  high  level  of  the  lower  part  of  this  sewer,  the  wet  sand 
was  avoided  excepl  in  the  tumbling  basin  and  the  short 
portion  of  deep  sewer  below  it,  where  some  sheeting  and 
a  heavy  .concrete  cradle  had  to  be  used.  At  the  west  end, 
lieur  Jefferson  Ave.,  a  greal  deal  of  water  and  fine  sand 
was  encountered,  and  driven  sheeting  is  now   being  used. 


Owing  to  the  location  of  the  work,  the  cost  is,  of  course, 
much  greater  than  that  of  similar  new  work  in  the  outly- 
ing districts.  All  surplus  excavation,  over  half  of  the  total, 
and  practically  all  that  for  the  concrete  siphon,  had  to 
be  hauled  about  a  mile.  The  prices  for  excavation  also 
include  the  cost  of  relaying  the  brick  street  pavement 
with  concrete  base  for  the  whole  length,  except  the  block 
on  Blair  Ave.;  and  in  addition,  as  the  work  is  paid  for 
by  special  taxation,  the  interest,  discount  and  collection 
on  the  tax  bills  must  be  taken  into  account.  The  total 
cost  of  this  contract  will  be  about  $460,000.  With  the 
$111,000  for  the  enlargement,  this  makes  the  cost  $570,- 
000  for  about  100%  increase  in  capacitv,  against  a  cost 
in  1860  to  1875  of  about  $256,000  for  the  original  work. 

This  work  was  built  under  the  direction  of  ('.  A. 
Moreno,  Sewer  Commissioner,  and  James  A.  Hooke, 
Assistant  Sewer  Commissioner.  The  detailed  plans  were 
made  by  P.  J.  Markmann,  Office  Engineer,  and  Mr. 
( 'hivvis,  Assistant  Engineer.  C.  S.  Butts  has  been  in 
immediate  charge  of  construction.  The  writer  is  Prin- 
cipal Assistant  Engineer  in  the  Sewer  Department  of  the 
city  of  St.  Louis. 


The  Status  of  Wireless  Telegraph  systems  in  the  United 
States  in  1907  and  1912  has  been  recently  reported  by  pre. 
liminary  figures  of  the  U.  S.  Bureau  of  the  Census  as  shown 
by  the  accompanying  table  (commercial  plants  only).  The 
report  of  one  company  in  the  hands  of  receivers  is  not  in- 
cluded. The  figures  show  a  net  deficit  in  1907  and  a  net  in- 
come in  1912;  a  large  plant  of  the  gross-income  increase 
was  due  to  rental  of  apparatus  for  ships.  The  decrease  in 
assets  is  due  to  the  disappearance  of  one  large  company  in  a 
merger   of  interests. 


Number  of  companies  or  systems.  . 

Number  of  messages 

Number  of  tower  stations 

Income,  total 

Expenses,  total 

General  operation  and  maintenance. 

Interest  and  taxes 

All  other  expenses 

Halance  sheet  : 

Assels,  total 

Construction,  equipment,  real  estate 
( Tasfa  and  currenl  assets 


Per  cent,  of 

increase 

1912 

1907-1912 

4 

—20.0 

js -,.n:u 

84.4 

74 

—38.8 

S009,158 

.-.L'li    li 

004,420 

314.1 

588,712 

401.1 

7.S20 

40.7 

07,882 

82.1 

$10,377,197 

—08.5 

1. I'll.-,. 7711 

L'7!l  8 

9,171,427 

—71.5 
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iscrssrox  Before  the  American   Society  of  Civil 
Engineers 

The  discussions  of  a  Valuation  Committee  report  at  a 
■ecial  meeting  of  the  American  Society  of  Civil  En- 
neers,  in  New  York  City,  Apr.  2,  1014,  were  reported 
Engineering  News,  Apr.  !),  1914.  Space  was  there 
ven  to  the  criticisms  heard.  In  addition,  a  written  dis- 
ission  was  presented  from  Charles  Hansel  (Consult- 
ig  Engineer,  New  York  City).  He  criticized  the  Com- 
:ittee  for  taking  up  economic  questions  of  valuation 
id  rates,  holding  that  what  was  needed  and  asked  for 
as  a  review  of  engineering  methods  of  appraisal.  He 
ould  have  them  study  the  new  federal  railway  valuation 
t  and  report  on  the  engineering  practice  required  to 
mform  with  it — without  attention  to  the  use  of  the 
aluation  results.  He  emphasized  the  complexity  of  rail- 
ay  tariffs  and  claimed  a  fundamental  error  m  basing 
ates  on  value. 

Committee's;  Replies  to  Criticisms 
Among  the   members  of  the  Committee  present  were 
P.  Stearns  (Chairman),  Alfred  Noble  and  J.  P.  Snow. 
Ir.  Snow  first  took  the  floor  to  controvert  the  idea  that 
he  Committee  should  not  have  discussed  valuation  fol- 
ate  making.      He    thought    the    propriety    complete,   in 
of  the  recent  papers  of  C.   E.  Grunsky  and  W.  J. 
Vilgus,  both  of  which  looked  to  valuation  for  rate-mak- 
ng.     He   made    various   citations   to   the   effect   that    in 
ate  cases,  the  most   important  factor  to  he  determined 
ras  the  value  of  the  property.     Tie  opposed  the  propo- 
rtion that  valuation   should  not  be  a  factor  in  railroad 
I  not  detailed  tariffs). 
Mr.  Stearns  spoke  on  this  point  also,  emphasizing  that 
hroughout  the  Committee's  report  "rates"  were  not  used 
ii  the  sense  of  •"tariffs." 

Regarding  the  apparent  deference  to  court  opinions, 
Mr.  Stearns  called  attention  to  the  high  character  and 
broad  training  of  the  federal  bench,  particularly  the  Su- 
preme Court,  and  contended  that  when  an  opinion  like 
that  of  tin  Knoxville  Water  Case  had  been  consistently 
followed  for  several  years,  and  was  a  logical  application 
of  recognized  legal  and  economic  principles,  it  must  lie 
given  i  be  greatest  weight,  especially  since  provisions  for 
lepreciation  and  a  basis  of  rates  could  be  formulated  in 
harmony,  lie  contended  that  all  those  who  strenuously 
advocated  the  use  of  value  new  as  the  basis  of  rates  with 
iccompanying  small  allowances  lor  depreciation,  on  com- 
ing into  court  would  find  thai  they  would  have  that  small 

provision  for  depreciati iscd  with  a  diminished  value. 

Mr.    Stearns    replied    to    arguments    for    complete    con 
i«tency   in    the   use  of   the   property    items   as   they   stand 
today  with  present  prices,  or  else  the  properly   Hems  as 
they  have  been  built  up  through  the  years  past   with  the 
unil   costs  of  the  proper  period:  original   prices  were  as 
-in  as  Ihe  original  complete  costs  of  a  plant,  while 
the  use  of  prevailing  unit  prices  was  made  necessary  by 
■nit  decisions  and  could  be  defended  on  the  grounds  of 
custom.     Any   possible   increment,   due    to    rising   prices, 
'  an  "unearned   increment,"  since  the  owner  car 
o  the  risk  of  a  decrement   with   falling  prices.     He 
cited   numerous   works  to  show   the   injustice   to   utility 
rns  by   neglecting  the  influence  of  changed   condi- 
tions, and  pointed  out  thai  some  of  the  members  argued 
for  a  consultation  of  history  when    it   resulted   in  an   in- 


crement of  value,  and  against  it  when  it  resulted  in  a  de- 
crement. 

In  reply  to  those  who  demanded  use  of  reproduction 
value  new,  as  the  rate-basis  worth,  he  referred  to  his  re- 
marks of  Mar.  11,  wherein  he  discussed  the  necessity  of 
always  associating  with  this  basis  the  proposition  to  use 
the  smaller  depreciation  allowances  of  the  sinking-fund 
method.  He  referred  to  the  remarks  of  some  who  rea- 
lized this  but  who  objected  to  any  mention  of  a  decreased 
worth  because  of  the  possibility  of  misapplication.  He 
replied  that  if  any  rate-making  bodies  showed  the  habit 
of  such  illogical  and  unfair  methods  it  must  be  because 
those  who  had  discussed  the  principles  of  depreciation 
before  them  had  not  clearly  discriminated  between  the 
cases  where  value  new  or  depreciated  worth  could  be  used. 
If  that  were  so,  all  the  more  was  there  need  of  a  proper 
demonstration   of   true   principles. 

In  response  to  the  criticism  that  the  Committee's 
scheme  of  repayment  of  capital  to  offset  depreciation 
would  mean  a  "constant  flux  of  securities,"  he  replied 
that  these  allowances  would  be  invested  in  property  ex- 
tensions in  exactly  the  same  manner  as  the  depreciation 
annuities  of  the  sinking-fund  scheme  following  the  cus- 
tom of  practically  all  public  utilities  of  the  present  day, 
or  that  it  could  be  temporarily  invested  in  other  ways  as 
in  the  case  of  a  true  sinking  fund. 

Mr.  Steams  frankly  stated  that  the  Committee  did  not 
believe  that  the  railways  were  securing  ample  allowances 
out  of  rates  for  the  depreciation  of  their  property,  and 
contended  that  if  the  Committee  plan  was  followed  they 
would  secure  this.  Meeting  depreciation  as  a  part  of 
maintenance  or  by  the  sinking-fund  procedure,  might  be 
easier  for  the  engineers  than  that  proposed,  but  they 
were  open  to  more  serious  objections  than  any  brought 
against  the  Committee's  plan.  There  was  the  greal  ob- 
jection, in  one  case,  that  funds  must  be  kept  intact 
for  years;  in  the  other  case,  the  larger  items  of  re- 
placement, such  as  terminals,  would  put  burdens  on  those 
who  had  not  used  up  the  property.  He  prophesied  that 
"value  of  service"  would  not  be  the  future  basis  of  rates. 
and  that  ability  for  continued  use  or  original  efficiency 
would  not  be  grounds  for  calling  plant  value  1  (><>' ;  its 
original  figure. 

Mr.  Stearns  read  a  brief  statement  for  Alfred  Noble, 
in  which  he  advocated  further  discussions  of  the  sub- 
ject and  expressed  the  opcmnmdediiess  of  the  Commit- 
tee. Nevertheless,  be  felt  that  the  criticisms,  which  were 
largely  confined  to  the  section  on  depreciation,  were  ,\w 
to  misunderstanding  of  the  plan.  He  asked  more  care- 
ful examination  of  the  report  and  expressed  confidence  in 
its  just  treatment  of  all. 


Land-Drainage  Pumping  I'lnm*  operated  by  gas  and  oil 
engines  are  being  Introduced  to  supplement  the  old  steam- 
engine  plants  in  the  land-drainage  work  in  the  "Fens"  or 
marsh  lands  along  the  east  coast  of  England.  The  district 
covers  about  82,000  acres,  and  for  drainage  purposes  is  una., 
the  control  of  two  local  he, lies  or  "trusts,"  with  80,000  ami 
3000  acres  each  ah  streams  ami  drainage  ditches  have 
levees  to  prevent  overflow,  and  the  water  is  raised  ami  dis- 
charged  int..  outlet   canals.     The   lari  ei    "trust"   has  a   pair  or 

beam  engines  of  60  ami   go   hp.,   Installed   In    1826   an built 

in  i«::.  each  operating  scoop  water wl is  to  it    diameter,  lift- 

Ing    the    water    alieut      I     ft.     to    111.-    canal        These    are    to    he    sup- 
plement e, I    by    two    Diesel    engines    of   60    hp.    each    drivlni 
centrifugal    pump      The    smaller    "trust"    had    a    single    beam 
ami    waterwheel,    but    the    engine    has    been    replaci  i 
bj     a    60-hp.    Tangye    c»    engine    ami    suction    gas- pro* 

plant. 
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An  old  and  interesting  piece  of  engineering  construc- 
tion, the  Bronsdon  counterweight  cable  road  in  Provi- 
dence, E.  L,  is  soon  to  be  torn  up,  being  superseded  by 
the  street-railway  tunnel  described  in  Engineering 
News  of  last  week.  This  short  stretch  of  cable  road 
has  been  used  in  its  present  form  since  1896  for 
assisting  electric  cars  up  a  very  steep  grade.  Wide  in- 
terest has  always  been  shown  in  the  road;  a  few  inquiries 
regarding  it  continue  to  come  to  its  and  more  to  the  rail- 
way  officials,  even  from  distant  parts  of  the  world.     The 


— —  Tunnel 

rnnn-formelnM 

Road 
Old  Cable  Road 


Fig.  I.     Sketch   M  if  oi    Pbcn  mh  \<  i  .  R.  [.,  Showing 
Loi  dTioN.  oi  Old  Cable  Lines,  Existing  Cotjn- 
i  cght  Ro  mi   wit  East  Side  Tunnel 

Carried  on  Car  Truck 


accompanying  figures  have  been  arranged,  by  the  courtesy 
of  II.  W.  Sanborn,  Chief  Engineer,  from  the  construction 
drawings  preserved  by  the  Rhode  Island   Co.,  succ 
to   the  Union   R.R.  Co.,  by  which   the  scheme   was  in- 
stalled. 

The  chief  residential  section  of  the  city  is  located  onl 
a  hill,  about  125  ft.  high,  which  rises  on  a  steep  grade 
from  the  easterly  part  of  the  business  district  and  then 
slopes  off  gently  to  the  Seekonk  River,  a  distance  of 
about  11/2  miles.  Many  of  the  finest  residences  of  the 
city  are  situated  on  this  hill,  as  well  as  the  buildin 
Brown  University  (whence  the  name  •"College  Hill"). 
Growth  of  the  city  easterly  and  northeasterly  has  pro- 
gressed steadily.  The  ascent  from  the  west  can  be  madi 
on  a  12  to  Hi','  grade  by  automobiles  and  light  teams,  but 
heavy  teams  must  follow  the  easy  slope  around  the  south- 
ern and  eastern  side  to  the  top. 

About  25  years  ago  horse  cars  were  driven  to  the  foot 
of  the  slope  and  then  operated  as  cable  cars  over  the  hill 
and  to  the  river;  later,  when  electric  operation  was  in- 
troduced, this  counterweight  cable  system  was  construc- 
ted, by  means  of  which  the  ears  are  still  lifted  up  the 
steepest  part  of  the  grade,  a  distance  of  about  two  jeity 
blocks.  It  was  soon  felt  that  this  arrangement  did  not 
wholly  solve  the  difficulty,  as  the  cars  are  necessarily 
small  and  the  operation  slow,  so  for  many  years  the  prob- 
lem of  a  direct,  rapid  and  safe  approach  to  the  cast  sids 
continued  to  be  discussed,  and  in  this  time  over  Forty  dif- 
ferent plans  were  presented.  The  two  most  popular  were 
a  graded-highwav  viaduct  and  a  tunnel  for  street  cars 
only. 

It  was  at  first  announced,  when  the  change  from  cable 
to  electric  working  was  undertaken  (Engineering  News, 
Oct.  11,  1894),  that  the  counterweight  system  of  J.  P.  F. 
Kuhlmann  would  be  installed,  patterned  after  construc- 
tion in  successful  operation  at  Portland,  Ore.  This  line 
(as  described  in  Engineering  News,  June  29,  1893) 
bad  a  shallow  conduit  on  the  roof  of  which  were  the  run- 
ning rails.  Below  was  a  narrow-gage  track  on  which  ran 
a  61/:>-l<in  counterweight  truck.  The  cable  from  the 
counterweigh!  carriage  ran  up  to  the  end  of  the  conduit, 
over  a  sheave  and  came  out  into  a  small  slotted  duct  be- 
tween the  main  running  rails.  A  car  gripped  the  upper 
cable  and  in  descending  raised  the  weights.  When  the 
counterweigh!  carriage  reached  the  upper  end  of  its  travel, 
the   narrow-gage    track    became   level    so   that    the   Height 
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moved  up  or  down  iji  the  conduit.  The  track  in  the  upper 
terminal  of  the  conduit  is  brought  to  a  horizontal  piano, 
so  that  there  is  no  tendency  for  return  movement  until 
desired. 

As  recently  worked,  the  ordinary  car  is  ahead  of  the 
helper;  the  grip  car  drops  the  cable  attachment  each  trip 
on  reaching  the  lower  station  and  goes  on  to  a  siding  so 
that  the  regular  ear  may  proceed  along  its  route.  It  is 
obvious  that  no  switching  is  needed  at  the  upper  terminal 
and  that  the  helper  merely  waits  for  a  returning  ear  with- 
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would  stay  in  its  elevated  position  until  the  grip  was 
picked  up  by  an  ascending  car.  which  was  helped  up  by 
the  downcoming  weight.  All  power  was  furnished  by  the 
tax  motors  and  the  cars  had  to  alternate  in  direction. 

The  system  actually  installed  in  Providence,  however, 
was  devised  by  M.  II.  Bronsdon,  of  San  Francisco.  Calif., 
then  chief  engineer  of  the  Cnion  R.lt.  Co.  and  later  id' 
its  successor,  the  Rhode  Island  Co.  The  Bronsdon  sys- 
tem bears  little  resemblance  to  the  Kulhmann  scheme  be- 
yond having  a  counterweigh!  running  in  a  conduit;  the 
design  was  patented  but  the  patents  expired  in  1912.  Fig. 
v  shows  the  arrangement  diagrammatically. 

By  running  tin1  cable  over  sheaves  on  the  counterweight 
carriage,  the  car  travel  is  made  twice  that  of  the  counter- 
lil   carriage,   which   then    requires  a   shorter  conduit. 
The  cable  is  not   continuous  and  desired   tension   is  auto- 

nlly  maintained  by  a  weighl  at  the  end  in  the  lower 
|>it.  There  is  a  fixed  grip  on  the  upper  section  of  cable 
(which  runs  under  a  central  slot  )  and  this  is  engaged  by 
alternate  descending  and  ascending  ears.  The  grip  car 
is  used  a-  an  auxiliary  so  that  any  type  or  length  of  car 
may  he  operated  over  the   hill   without    having  spe 

li  uts. 
"he  'rip,  as  shown  in  fig.  '.'.  is  in  two  parts.  Ih 
hall*  I  bein»  fastened  permanently  to  the  cable 
the  upper  pari  /.'  is  fastened  permanently  to  the  grip 
car.  The  lower  part  is  automatically  released  from  tin 
Upper    pail    at    the    lower   terminal.      The    pari    carried   by 

the  '-'rip  car  pushes  aside  oi I'  the  two  ratchel   honks 

"ii  the  cable  attachmenl  and  engages  with  the  other.    By 

ing  brakes  or  applying  power,  depending  on  whether 

the  <  ,n  i    de,  cending  or  ascending,  the  counterweights  are 


oul  taking  a.  siding  or  releasing  its  grip.  The  motors 
under  the  ears  supply  the  power  for  operation,  the  inten- 
tion of  the  counterweights  being  to  balance  the  car  weight 
and  bring  it  under  the  same  operating  conditions  as  when 
running  on  level.  In  the  18  years  of  operation  there  has 
been  no  serious  accident  on  this  line,  though  the  counter- 
weight is  reported  to  have  come  down  ahead  of  its 
schedule  on  a  few  occasions.  As  many  as  tS  cars  have 
been  run  per  hour  each  way  over  the  double-track  in- 
stallation here. 


■:■ 


Figures  for  Ocean-Cable  sy.Nt.-m*  of  the  United  States 
(commercial)  are  reported  in  a  preltminarj  bulletin  of  the 
U.  s.  Bureau  of  the  Census  just  issued  Cor  1912.  The  data 
are  given  in  the  accompanying  table.  Tin-  mileage  of  cables 
is  the  entire  owned  or  leased  length  wherever  located;  and 
the  statistics  involve  seme  foreign  operations.  Statistics  for 
the  two  foreign  companies  having-  cables  landing  in  this 
country  are  not  included. 
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SYNOPSIS- — Full  office-building  requirements  met  with 
steel  sash.  Farced  ventilation  and  humidity  control  in 
the  building  require  windows  to  be  tight.  Good  appear- 
ance and  great  strength  demanded.  Panels  liy2xliy2 
and  liy2  ft.  x  18  ft.  10  in.  Vertically  pivoted  section  in 
each  panel,  normally  locked. 
:M 

Special  requirements  in  window  arrangement  in  the 
new  printing  house  of  the  Hill  Publishing  Co.,  Tenth 
Ave.  and  36th  St.,  New  York  City,  led  to  the  develop- 
ment of  special  metal  sash.  The  "United  Steel  Sash"  of 
the  Trussed  Concrete  Steel  Co.,  Youngstown,  Ohio,  were 
taken  as  basis,  and  by  various  modifications  the  particular 
demands  of  owner  and  architect  were  met.  The  view 
Fig.  1  and  the  drawing  Fig.  2,  show  the  regular  panel : 
three-quarters  of  the  window  area  in  the  building  consists 
of  such  panels. 

Many  adaptations  of  steel  sash  to  factory  uses  have  de- 
veloped factory  sash  quite  fully.  In  the  last  few  years 
there  has  been  considerable  demand  for  high-grade  sash 
construction,  meeting  office-building  standards  in  tight- 
ness, accuracy  of  fit,  strength  and  appearance.  The  Hill 
Building  installation  represents  further  progress  in  this 
direction.  While  factory  sash  are  sold  at  prices  as  low 
as  20c.  per  sq.ft.  in  some  cases,  about  78c.  per  sq.ft.*  was 
paid  for  the  37,000  sq.ft.  of  window  in  this  building. 

The  chief  requirements  were:  Large  panels  (regu- 
lar liy2xliy2  it;  special,  up  to  ny2.\18  ft.  10  in.,  with 
semicircular  top);  maximum  glass  area;  complete 
weather-tightness,  not  only  for  water  but  also  for  air; 
unusual  strength  in  spite  of  the  large  size  of  panel  and 
the  desirability  of  avoiding  light-reducing  mullions;  good 
appearance  inside  ami  outside;  sash  normally  lixed  or 
locked,  hut  with  provision  tor  passage  of  window-clean- 
ers; puttyless  glazing. 

The  ventilating  system  of  the  building  is  a  balanced 

air-supply-and-exhausl  system,  which  is  intended  also  to 

re   humidity  control,  as    required    for   line  printing. 

open   windows  would   interfere  with  the  working  of  the 

system.     A  swing  section  is  provided  in  each  panel,  and 

istened  with  buttons  tinned  by  special  key. 

Special  Elements  of  Strength  Referring  to  the 
drawing,  Pig.  '.'.  the  regular  panel  is  seen  to  he  made  up 

of   l  l  ■■."'  in.  lights  arran I  to  form  five  fixed  ami  i 

swing  section,  divided  by  one  horizontal  and  two  vertical 

mullions.     The  rails  and  -liles  id'  the  separate  sections  are 

made  of  an   unusually  deep  channel-shaped   bar,  giving 

greal   »trength  to  the  sections;  the  strength  of  the  panel 

hole,  however,  depends  on  the  mull  ions. 

The  horizontal  mullion  bar,  between  upper  and  tower 

■    of   sections,  extends   unbroken   across  the   panel, 

ami   it     •  n H  I'd   in   the   masonry.     Us  bending 

ili  i    .hie  to  a  plate  wch.  i  in.  deeep  (bar  K.  Pig,  3) 

made  integral   with   tie-    ,<\,   rails   seated  against    it,  by 

through  boll        The   verl  it  al   mullioni  .  «  hii  h  are  inter- 

i  i/ontal  mullion  and  are    uppoi  ted  by  it, 

■  li.i  0  le  I      I  lie-    of    the    ad  jaeenl    seel  ions 

iii  eonjiiiii  linn  with  mnci  and  oilier  8? '  '|  in.  Bteel  plates, 
.ill  clamped  together  by  bolts  through  the  plates. 
Sprc,.:  '  between    Hie   two     id''     in  ure   i  orrect 

i    Including    i:1-""  |,:        Qlazing    .i<1Uu 

26<      i"  ' 


Fig.   1.     Panel  or  Steel  Sash,  Hill  Bldg.,  Tenth 
Ave.  and  36th  St.,  New  York  City 

(Regular    ll%xll%-ft.    panel,     1 1  Hi    story;    ll%xl8-ft.     10-in. 
panel,   12th   story.) 

spacing  of  the  unils.  The  holts  have  both  head  ami  nut 
countersunk  and  slotted   for  screwdriver. 

Jamb  Plate—  To  give  good  mechanical  connection  ami 
seal  between  sash  ami  masonry,  the  panel  is  edged  with 
a  '.V  ,  in.  plate  bolted  lo  the' stiles  and  lintel  rail.  As 
Pig.  2  shows,  tins  plate  engages  forked  plate-anchors, 
limit  in  the  masonry  aboul  is  in.  apart,  and  is  keyed  in 
by  steel  wedges.  Tin,-,  arrangement  leaves  a  seal-space 
o|  ,  to  i ._.  in.  between  hack  of  terra  eotta  and  front  of 
edging  plate,  which  joint  is  sealed  with  oakum  rope  and 
mortar  pointing.     The  brickwork   is  set   hack   far  enough 

to  permit  ol  surrounding  tl Iging  plate  with  mortar  at 

the  back,  where  the  interior  plastering  is  carried  against 
the  sash   frame. 

The  edging  plate  also  enhances  the  appearance  of  (lie 
panel.  In  conjunction  with  I  he  2  in.  plate  frontw  of  tin1 
mullions.  il  produces  a  bordered  panel  effect  as  may  '"' 
seen  in   fig.  '.',  withoul  reducing  the  glass  area. 

Vertical  Pivot  Swim;  Suctions  The  narrow  ami 
high  win"  sections  naturally  called  for  vertical  pivot- 
in;'.   wherea     horizontal    pivoting   is  customary   in   steel 
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The  half-round  rabbet  rails  used  in  "United" 
swing  sash  were  not  considered  satisfactory  for  this  case, 
and  a  special  Hat-lip  bar  was  made  (bar  L,  Fig.  3)  from 
bar  6,  Fig.  ■'>.  b\  bending  the  longer  leg  i<>  an  offset; 
thus  a  double  sol  of  Hal  seating  surfaces  was  obtained 
without  displacing  the  sash  mil  of  the  general  plane  of 
thr  panel.  On  account  of  the  vertical  pivoting,  the 
tiiIpIm-i  edges  i'l'  the  stiles  are  straight  ami  unbroken  the 
full  height  ill'  the  section,  ami  thus  the  important  verti- 
cal lines  are  pres<  rved.  'The  break  in  the  horizontal  line- 
al upper  and  lower  rabbet  rails  in  passing  the  pivots  i- 
nut  noticeable.    'I'll.'  steel  pivots  (fitted  with  bronze  pins) 

lelj  lill  and  seal  the  break  between  left  and  righl 
rabbet  rails. 

Four  simple  turn  buttons  in  the  sides  fasten  the  swing 
in;  they  are  located   near  upper  and  lower  corners. 
Thar  center  pins  project   through  a  shallow    boss  mi  the 
i -r  face  of  the    tile  ami  bear  a  slotted  head  with  inter- 
rupted s|.,i.  requiring  a  special  key  I'm-  opening. 
Glazing   \nhi,h    The  udas<  is  seated  inside  (he  Btops, 

i   a  thin  bedding  layer  of  "steel   sash   putty."      \ 

form  of  fastening  was  devised,  in  place  of  the  usual 


Vertical   Section  B"B 

Steel  Sash  ix  Hill  Publishing  Co.  Build- 
ing; Standard  1  l^xllV-rFT.  Panel 

(14x22-in.    plate-glass    lights) 

spring  clips.  The  glass  i<  retained  by  a  %x%-in.  glaz- 
ing angle  continuous  around  the  edge.  This  angle  is 
formed  nut  of  the  rolled  angle-bar  by  notching  a  length 
equal  to  the  periphery  of  the  light,  at  three  points  cor- 
responding to  tin'  corners,  and  mitering  the  ends;  then 
bending  to  right  angles  at  the  notches.  The  one  open 
corner  gives  perfect  adjustment  of  the  angle  strip  to  the 
side  of  the  stop  (  Tig.  4).  To  hold  the  angle,  tee-point 
"screws"  are  used.  These  are  small  T-bolts  formed  with 
an  oval  head  slotted  tor  screwdriver.  Slots  in  angle- 
strip  and  stop-strip  enable  the  T-point  to  pass  through, 
and  a  quarter  turn  then  locks  the  fastening  securely, 
the  T-hie.s  being  slightly  beveled.  As  the  slot  in  the 
angle-strip  is  vertical  and  thai  in  the  stop-strip  is  hori- 
zontal, adjustment    ill  both  directions  is  seemed. 

Finish  of  Sash  TO  OPENING — On  the  outside  the 
window  panel  seats  close  against  the  inner  edge  of  the 
terra  eotta  facing  in  the  reveal.  On  the  inside,  at  jamb 
and  lintel  the  wall  and  ceiling  plaster  is  carried  around 
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the  reveal  and  brought  in  against  the  edging  plate,  with 
a  cove  of  1  -in.  radius. 

A  cast-iron  ^il  1  forms  the  seat  for  the  bottom  of  the 
panel.  The  miter  edge  of  the  sill  turns  down  over  the 
brickwork  to  the  terra  cotta  of  the  ledge.  Along  the  in- 
side of  the  -ash  a  drain  groove  is  formed  in  the  sill  to  col- 
lect condensation. 

Construction — As  in  the  regular  "United"  sash,  the 
members  are  formed  of  narrow  seating  or  stop  bars  and 
deeper  assemblage  bars  flanged  a1  the  edges;  and  the 
flanges  are  forced  tight  over  the  edges  of  the  stop  bars 
under  a  heavy  press.  The  separate  bars  a  ed  in  the  pres- 
ent sash  are  shown  in  Fig.  3;  in  Fig.  •-'.  the  designating 
numbers  of  the  bars  are  noted. 


Fig.  1.     Detail  Vm  \\  of  Steel  Sash  i\  Hill  Build- 
ing,  Showing    i^-.-K.    Glazing    Angle 

Bar  '.'  is  used  as  assemblage  bar  for  the  vertical  mun- 
lin-,  while  bar  O,  a  trifle  less  deep,  is  used  in  the  hori- 
zontal 1 1 1 1 1 1 1 1  in-.  The  shallower  bars  Ni  between  the 
flanges  of  the  No.  2  bars,  and  become  fixed  in  position 
when  the  latter  are  "u  ired"  i  I  ;  i  pres  sed  do\i  a  I. 
The  rail  and  stiles  of  the  separate  <asrt  sei  tions  are  sim- 
assi  mbl  n  i  i  hannel-shapcd  frame  bai  D 
with  ing  bar  C,  the  latter  bi  ing  hi  Id  by   hav- 

ing the  edging  luge  of  the  i  hannel   bar-  "wired"  over. 
Tin-  method  of  connection  unite?  the  members  of  a  com- 
i.ir  into  a  firm  • 

In  .  el     Fi       ;  I   h hich 

i,, i  in    ill.     ■  al  for  ib.  is  cut  to  the  length  of  the 

pcriphi  i ■■.  of  the  light,  notched,  mitered  and  ben!   up 

ibed  for  the  glaz  ii  Then  the  miter 

joint  elding.    (In  n 

mil  practice,  the  C  bars  are  noti  hed  for  all  foui  cornei 

itted  at   the  middle  oi  one    ide,  lea  ing 
the  join!  opi  j  a  tight  job      ia  r 


quired,  which  led  to  the  modified  method  as  described.)  A 
vertical  row  of  such  ('-frames  was  set  together,  with  11- 
in.  lengths  of  the  O-bars  in  place  between  them,  and  in  the 
press  the  edges  of  the  O-bars  wired  oxer,  assembling  the 
row.  Placing  side  by  side  the  necessary  number  of  such 
rows,  together  with  No.  2  bars,  of  length  equal  to  the 
height  of  the  sash  section,  and  with  rails  and  stiles  in  po- 
sition around  the  outer  edge,  the  entire  section  thus  as 
sembled  was  put  through  the  press  and  all  flange  or  In- 
dues wired  over.  Finally,  the  comer  joints  of  rails  and 
stiles  were  welded  b\  oxyacetylene  flame  (these  corners 
are  ordinarily  tenoned,  and  not  welded).  The  finished 
sash  thus  has  no  open  joints. 

Kinds  of  Window  Panel — Both  street  fronts  of  the 
building  have  two  narrow  windows  in  each  corner  bay, 
but  otherwise  are  fitted  entirely  with  the  panels  of  Fig.  '.'. 
from  second  floor  to  twelfth.  The  first  story  has  plate- 
glass  store  fronts.  The  twelfth  (top)  story  is  of  double 
height,  with  a  mezzanine  along  the  street  fronts  but  of 
clear  23-ft.  ceiling  height  in  a  50xl20-ft.  area  facing  the 
light  court  on  the  north  side  of  the  building.  Window 
panels  1 1^x18  ft.  1<»  in.,  were  used  in  this  story  on  the 
street  fronts  and  the  main  wall  of  the  light  court.  On  the 
street  fronts,  these  high  panels  are  used  for  architectural 
reasons  only.  The  floor  of  the  mezzanine  abuts  against 
them  at  midheight,  and  here  steel  plates  are  substituted 
for  the  glass  lights  in  one  tier  of  the  sash;  the  I-beam 
joist  of  the  mezzanine  is  close  behind  the  sash,  and  the 
6-in.  concrete  surfacing  slab  of  the  floor  is  brought  up 
tight  against  the  steel  plates.  Thus  the  windows  of  thi 
mezzanine  extend  down  to  the  floor  line,  the  radiators 
serving  as  guards. 

On  the  north  wall,  on  the  light  court,  high  windows 
of  the  same  size  (lli/oxl.S  ft.)  are  used,  but  their  tops 
are  semicircular,  to  match  the  groined-arch  effect  of  the 
suspended  ceiling  (Fig.  1).  In  one  bay  of  this  wall, 
however,  a  fire-escape  door  takes  the  place  of  one  of  the 
lower  sections  of  the  window. 

Fihe-Escape  Doors — These  doors  are  of  almost  pre- 
cisely the  same  construction  as  the  windows,  and  arc  full- 
glazed  down  to  within  (i  in.  of  the  floor  (with  a  steel 
plate  below).  The  latch  stile  is  heavier  than  the  olbcr 
framing  members.  A  panic-bolt  latch  fastens  the  door, 
opened  by  outward  pressure  on  the  bar  of  the  latch.  The 
door  is  hinged   by  trunnions  in   upper  and   lower  rails. 

Glazing — The  entire  building  is  glazed  with  '  in. 
plate-glass.  On  the  street  fronts,  clear  polished  plate  ifi 
used;  on  the  light-court,  on  the  north  side  of  the  build- 
ing, polished  Mississippi  wire-glass;  and  in  the  toilet 
looin-.  Florent  tne  wire-glass. 

Paint — All  sash  received  a  shop  coal  of  "Bar-ox" 
paint,  bv  dipping.  The  same  paint  was  subsequently 
adopted   for  all   tin1  ornamental   iron   in   the  building,  08 

ci of  ii-  fluidity. 

i  omplete    Ihe    comparison    <B 

Willi   steel   sash    made   tinder  usual 

weights  must   be  noted.      Heavier 

Ihe    present    sash    than    customary 

I  In  ,  i i  her  with  Ihe  modi- 


Weight  oi  Sash 
this  sash  installation 
"I  'niicd"  prai  tii  c.  ib 
sect  ions  are  used  in 
for  eouiva lent  panel  si 


ficationa   previously  described,   ma 
,i  !i  i  i  igh  about  t  lb.  per  sq.ft.     For 
Kane,    Worl      Manager  of   the  Tru    ed 
in'     Youngstown    ash  plant ,  stales  I h.it 

.i     u  milk  le  weigh  al I    l   to  6  Ib. 

these  weight    art   Poi    tee!  al 


mparison, 


kes   the    Mill    Building 
P.  II 

Steel 

-ash 
All 


mi  rete 
United" 

r      oil. 
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The  large  increase  in  cost,  however,  previously  noted, 
lue  also  to  a  higher  grade  of  workmanship  in  niami- 
ture,  necessitated   by  the  rigid  service  requirements. 


Tp-pE&oidl  airadl  Pgyrsvftjqplhondl  gvE©in\| 


BY   ThEO.    J.    IjAFIiFXIERF,* 

During  January  and   February,  outbreaks  of  typhoid 

1  paratyphoid  fever  occurred  in   10  of  the  14  muniei- 

ities  bordering  the   Richelieu   River.      The   outbreaks 

ve  not  been  severe,  although  the  number  of  cases  has 

n  rather  large,  the  death  rate  being  low  for  a  para- 

ihoid   epidemic.      Several    cases   of   true    typhoid    and 

ratyphoid  have  been  reported  and  checked  by  the  ag- 

itination  test,  but  in  two  municipalities,  the  symptoms 

uld  indicate  severe  intestinal  troubles  only. 

Paratyphoid  is  not  a  reportable  disease  in  the  Province 

Quebec,  and  the  Board  of  Health  became  aware  of  the 

nditions  along  the  Richelieu  River,  through  the  exami- 

tion  of  the  water-supply  of  Chambly  Canton.     On  Feb. 

,  complaints  were  made,  that  the  carcass  of  a  dead  ani- 

;d  had  been  thrown  over  the  water  intake  of  that  town. 

d  the  inspection  revealed  that  intestinal  troubles  were 

evalent  in  the  town.     Inspectors  were  immediately  sent 

the  various  towns  bordering  the  river,  above  and  below 

liainbly   Canton,  and  it  was  discovered  that   in  8  mu- 

cipalities  there  had  been  numerous  cases  of  typhoid  and 

iratyphoid,  since  January,  1914.    The  outbreaks  having 

arted  one  and  two  months  before  the  inspections  wen1 

i'1  .  and  flic  character  of  the  disease  being  mild,  it  has 

en  difficult  to  obtain  exact  data  on  the  first  cases.  How- 

er,  the  information  secured,  given  briefly  in  the  table 

l<>u.  shows  clearly  that  the  outbreaks  have  been  caused 

the  river  water. 

VPHOID    AND    PARATYPHOID    IN    TOWNS    ON    THE    RICHELIEU 
RIVER,  WITH  SOURCES  OF  WATER-SUPPLY 

Popu-  Case9  of 

lation,  Paraty-  Water-  Approx.  date 

1911    Typhoid     phoid     Deathsf       supply  first  case 

5900  14  260  3       River  3rd  week  Dec. 

•rville  1900  60  ...      River  3rd  week  Dee. 

ichelieu  330  1  15  .  ..      River  4th  week  Dee. 

liumhlv 

860  2  20  1        River  4th  week  Dec. 

bamhl] 

900  3  25  4       River  4th  week  Deo 

«■§*  1500  SpriliRS  4th  week  Dee. 

.  llil.'iin-      i:t<m  . .  ....  ...     Springs 

:.  Charles      890       a  few  35  ..      River  2nd  and  3rd  week 

Jan. 
Mare  950       a  few  25  ..       Springs  and 

river  2nd  and  3rd  week 


Town 
Johns 


1400 
I   Denis        7:iii 

620 

'■I    Koch  820 

oral  MINI 


Hive, 

River 


2nd  and  3rd  week 

Jan. 
2nd  and  3rd   9  eel, 
Jan 


"  1  Tubular  wells 

H>  8  84  3        River  January 

rhi    I     plosive  Works,  at  Reloeil,  use  river  water;    I J  cases  among  employees, 

'  ive  I n  discovered  among  families  having  private  supplies  with  intake 

I  From  typhoid  and  paratyphoid. 

8t.  Johns  ami  Iberville,  where  the  lirt  cases  appeared, 

I  situated  on  cadi  side  of  the  river,  and  Rouses'  Point, 

■"■'  miles  above,   is  Ihe  firsl   town  on  the  river.     Twelve 

and  18  miles  above  St.  Johns,  tin   e  are  two  small  towns 

no    ewerage  systems  which  are  coi :ted  with  the 

river  by  small  streams  flowing  into  the   Richelieu.     No 
typhoid  cases  occurred  in  those  towns  in  December,  1913, 

""I  J" ary,   1014.     One  of  rberville's  -ewer  outlets  ia 

horj  distance  below  St.  John's  water  intake,  on 
■    ide  of  the  river,  and  it  is  possible  thai  frazil  ice 


ie  st    Jai  qui    .   Monl  i  ee  i.  Qui 


if   tic    Provlni r 


which  forms  above  the  rapids  immediately  below  St. 
Johns  might  have  caused  the  sewage  from  Iberville  to 
flow  on  the  St.  Johns  side  and  contaminate  the  water  in- 
take. 

During  the  first  week  of  March,  all  the  municipalities 
were  notified  that  the  water  should  be  boiled,  and  five 
towns  have  already  installed  temporary  plants  to  treat 
the  water  with  chloride  of  lime.  The  epidemic  is  now 
(Mar:  .'50)  under  control,  and  at  its  next  meeting  the 
Board  of  Health  will  decide  what  measures  should  be 
taken  to  prevent  similar  outbreaks  in  the  future.  It  is 
expected  that  rapid  filtration  will  be  required  for  the 
largest  water-supplies,  and  ehlorination  for  the  others. 
Paratyphoid  will  probably  be  added  to  the  list  of  report- 
able diseases. 

The  water  of  the  Richelieu  River  has  been  analyzed  re- 
peatedly since  1909,  and  the  results  sent  to  most  of  the 
municipalities.  The  river  is  contaminated  by  the  sew- 
age of  the  bordering  towns,  ami  above  St.  Johns,  B.  Coli 
is  present  in  1  c.c.  The  bacterial  count,  however,  is  rela- 
tively low. 

The  powers  granted  to  the  Hoard  by  the  Quebec  Public 
Health  Act,  of  1900,  are  not  retroactive,  and  it  is  neces- 
sary to  proceed  under  the  general  clause  for  nuisances, 
which  is  rather  general,  to  force  the  older  towns  to  im- 
prove their  water-supplies.  However,  no  trouble  is  antic- 
ipated from  the  towns  on  the  Richelieu  River. 

M'viajmacapsil  Ps^ojeetts  &,&  <C@s.lQ,&Ty, 

By  Geo.   W.   Craig* 

The  City  of  Calgary  is  looking  forward  to  a  wry  active 
season  of  construction.  Although  it  is  not  expected  that 
as  much  will  be  done  this  year  as  perhaps  in  the  year  fol- 
lowing, yet  there  are  now  under  way  a  number  of  projects 
that  will  mean  a  great  deal  to  the  city. 

Water-Works — There  is  now  ready  for  submission  to 
popular  vote  a  project  for  an  entirely  new  water  scheme, 
bringing  the  water  by  gravity  from  the  headwaters  of  the 
Elbow  River  in  the  Rocky  Mountain  Timber  Reserve. 
In  the  design  of  this  scheme,  we  propose  to  provide  for 
considerable  storage,  both  at  the  intake  and  in  reservoirs 
near  the  city  limits.  The  capacity  of  this  plant  will  be 
approximately  60,000,000  gal.  1'.  S.  per  84  hours,  with 
storage  capacity  in  the  neighborhood  of  1,200,000,000  to 
1,800,000,000  U.   S.  gal. 

Sewage  Treatment— Plans  are  being  prepared  for  a 
sewage-disposal  plant  to  hike  care  of  all  the  sewage  of 
Calgary.  The  probabilities  are  that  ibis  plant  will  em- 
ploy sedimentation  and  coarse  Nitration,  making  use  ol 
two-story  tanks  ami  sprinkling  lilters.  Provision  is  being 
made  for  a  plant  of  several  units,  the  first  unit  to  take 
care  of  loo.ooo  population. 

Bridges — Three  bridges  arc  projected.    The  high-level 

bridge  proposed  I  wo  years  ago  was  by  an  action  in  Court 
temporarily  abandoned,  but  a  new  proposition  is  to  go 
before  the  people  within  the  nexi  few  weeks  calling  for 
what  may  still  be  termed  a  high-level  bridge.  The  esti- 
mated cost  of  this  bridge  is  $330,000.  Another  bridge 
will   be  lniili   ;n  m^   the   Elbow   liner  at    Fourth   Streel 

West.  This  is  known  as  the  Missi.ui  Bridge.  It  Mill  he 
of  iv i ii force, I  concrete  and  will  probably  cost  about  $80,- 

•rity   Engineer,   Calgai  \ .    Vtbi 
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000.  A  second  bridge  will  be  built  across  the  Bow  Eiver. 
This  will  I"'  of  steel,  as  it  will  parallel  the  present  steel 
structure,  and  will  be  .similar  in  design.  The  present 
bridge,  while  comparatively  new  and  in  first-class  con- 
dition, is  not  sufficiently  wide  to  take  care  of  the  traffic. 
The  purpose  is  to  take  care  of  the  north-bound  traffic  on 
the  new  bridge  and  the  south-bound  traffic  on  the  old 
:  structure — making  what  might  be  termed  twin  bridges. 

TrrNNELS — Plans  are  prepared,  and  will  be  carried  out 
during  the  season,  for  the  construction  of  two  tunnels 
under  the  Bow  Eiver.  These  tunnels  are  so  designed  to 
take  eare  of  inverted  siphons  for  sewage  and  Eor  water, 
besides  telephone  and  electric  cables. 

Electric  Power  Plant — An  extension  to  the  city 
power  plant  is  being  completed,  using  turbo-generators 
of  large  capacity.  This  extension  will  give  a  total  ca- 
pacity of  about  20,000  kw. 


For  a  number  of  years,  the  cities  of  Tacoma  and  Seat- 
tle. Wash.,  have  been  subjected  to  floods  which,  rising  in 
the  Cascade  Mountains,  came  down  the  White  Eiver  to  a 
point  mar  the  boundary  line  of  King  and  Pierce  Coun- 


jbl  v i-  oi    I'ii  i . •  i    ini)  Kino  Counties,  Washington, 
Hhov  i    i    Dr Dam  o     w  Hi'J  i    Rn  i  n 

■    '  ess  11"^ 

i|  her  dow  n  the  Puyallup  Vallej   to 

Tacoma,  or  down  the  Duwami  h   VaJle)   to  Seattle,    The 

State  ■'■    18 1  ;  i  i    '  •'    '  lav    permitting  two  oi 

more  t  ounl lontrad   togi n   impro'  emenl    for 

their    joint    benefit.      I  Pierce    Counties    have 

,   n ed  upon 
iditui     ,<■•■•>  000  pi  i       ai    foi   a  period 


years  for  a  solution  of  the  flood  problem  of  the  two  val- 
leys. The  main  feature  of  this  solution  is  the  construc- 
tion of  a  diversion  dam  which  will  insure  the  passage  of 
the  waters  of  the  White  Eiver  down  the  Puyallup  Val- 
ley to  Tacoma. 

The  accompanying  map  shows  the  geographic  condi- 
tions. The  White  River,  rising  near  Mt.  Eainier,  in  it.- 
course  to  the  Pugel  Sound,  encountered  high  ground 
which  caused  it  to  deposit  its  carried  sand  and  silt  and 
to  build  up  a  lied  which  at  present  is  some  140  ft.  above 
tidewater.  While  filling  up  the  valley  it  seems  to  have 
alternated  in  its  choice  of  a  route  to  the  sound  either 
the  valley  of  the  Duwamish  leading  into  Elliott 
Bay  a1  Seattle,  or  a  route  half  as  long  through  the  Puyal- 
lup Valley  to  Commencement  Bay,  at  Tacoma.  Accumu- 
lation of  drift,  etc.,  at  the  juncture  of  these  two  valley- 
tended  to  throw  the  Hood  one  way  and  another.  King 
County  spent  money  to  prevent  the  White  Eiver  from 
flowing  toward  Seattle,  whereupon  Pierce  Comit\ 
brought  suit  to  compel  King  County  to  take  care  of  it- 
own  flood  waters  and  save  the  Tacoma  end  from  damage. 
Bitter  feeling  was  aroused  which  was  only  settled  by  the 
recent  enactment  and   the  ensuing  proposed  project. 

The  project  consists  in  the  diversion  dam  built  at 
about  the  source  of  the  Stuck  River  and  the  Duwamish 
Eiver.  at  the  point  indicated  on  the  accompanying  map, 
some  five  miles  southeast  of  the  town  of  Auburn.  The 
dam  will  be  a  concrete  structure,  partially  reinforced, 
with  a  top  width  of  4  ft.  G  in.,  a  bottom  width  of  10  ft. 
7  in.,  a  height  of  14  ft.,  and  a  length  of  1620  ft.  Fol- 
lowing this  work  the  river  from  the  dam  site  to  Tacoma 
city  limits  will  be  cleared  of  25  years  of  accumulated 
drift,  some  of  it  embedded  in  the  sand,  the  channel 
straightened,  and  the  banks  protected  by  suitable  con- 
struction of  a  permanent  character.  Bids  are  aboul  to 
lie  asked  for  Ibis  construction,  which  will  involve  18,100 
en. yd.  of  excavation,  5840  cu.yd.  of  concrete,  26,000  lin. 
ft.  of  piling.  The  work  is  designated  officially  as  Intel 
County  River  Improvement  and  is  under  the  charge  of 
W.  .1.  Roberts,  Chief  Engineer,  Tacoma,  Wash. 

The  Central  rciectrloity-Suunly  Industry  of  the  United 
stales  has  shown  general  gains  for  the  decade  1902-1012,  ac 
cording  to  figures  recently  issm-d  by  the  II.  S.  Bureau  of  the 
Census.      These    figures    cover    both    commercial    and    municipal 

stations,    but    do    not    include    isolated    factories    ivhlcl n 

sumi  the  current  generated,  or  government  and  state  in 
si  itiitions. 

Per  Cent,  al 

1'ilj  1902 

> berol    tations1  5,231 

Commercial  3,650 

Municipal  1.562 

Total  ii S302.I  15,599              2.12  S 

Light,  hoat,  and  power,  including  free  eorvici  286,980,858               2'10  !> 

Ml  Dtl I  >,134,74]               X09  7 

Total  •  men  i    .  ini  hiding    :  I     i9, 178 

■|  ..i  ,1 I i  i mplo:  od  79,386               161  R 

Total  bi  i  i  I-  7,628,848 

Steam  engim      ind    I urbini 

Nun, l«  r  7. Ml  '.'I    " 

Hoi  opowei  1,946.532 
Water  wheel 

1,988  

Horsopowci  2,471,081 

On     indolloni 

N boi  1,111 

II „,w,.,  I  i  1,038               HI  I    ■ 

Kilowntl  enpacit)  "I  dyi 1,134,689               323  ' 

Output  ol    I  itlon     i  llowatl  1 11.502,963,008              M.'.x  I 

1    i V  .I  -in-ill ii orvi 

\,,  106,395                   1.6 

I ,,,:.,..!.   .  •  rn  and  othi  i  vi ffl   Ol   14!              320.5 

tOl        PH  ''"I 

135,473  330  0 

Hoi  ■  p  1,130,619  848  I 

1   \    lngl<   ' I  I    ■  ",""1 1    tatior,    operated  ler  it"'  MhJ) 

0  of  I  1 136  in    1912;    120,093,302  mi   1907,  and  17 
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In  commenting  on  the  great  damage  clone  by  the  ocean 
-friiis  to  coast  resorts  near  New  York,  we  called  atten- 
tion, in  our  issue  of  Jan.  15,  to  the  fact  that  in  only  a 
few  cases  in  this  country  have  the  services  of  engineers 
been  enlisted  in  the  design  of  coast-protection  works.  In 
another  part  of  the  present  issue  an  engineer  describes 
beach-protection  works,  on  the  groin  system,  built  some 
vears  ago  under  his  direction  at  Asbury  Park,  X.  J., 
which  passed  without  injury  through  the  recent  severe 
storms.  The  groin  system  is  well  known  abroad  and  its 
success  where  it  has  been  properly  applied  in  this  country 
should  lead  to  a  larger  employment  of  engineers  in  con- 
nection  with  shore-protection  works. 

In  all  the  lone  investigation  of  the  New  York.  Xew 
Haven  &  Hartford  R.E.  Co.  by  State  and  Federal  officials, 
nothing  has  occurred  better  calculated  to  excite  universal 
public  condemnation  than  the  defiance  of  the  authority 
of  ( 'ongress  and  the  Interstate  Commerce  Commission 
la«t  week  by  the  president  of  the  Xew  Haven  National 
Bank  and  other  officers  of  the  Billard  company,  a  Connec- 
ticut corporation,  tc  which  some  of  the  lost  Xew  Haven 
millions  have  been  tiaced. 

The  [nterstate  Commerce  Commission  in  its  report  of 
its  Xew  Haven  investigation,  made  on  dune  29  last. 
said: 

Thi  Xew  Haven  company  has  given  away  of  the  funds 
of  that  company  tu  Mr.  Millard  and  his  associates,  or  to  the 
Stockholders    of    the    Billard    Co.,    whatever   that   may   be,    be- 

tween    $2,500, and    $3,000,000    of   the    property    of    the    New 

Haven    company. 

The  Commission  is  now  engaged  in  investigating,  in 
obedience  to  a  Senate  resolution  adopted  on  Feb.  7.  the 
question  of  what  became  of  these  and  other  lost  millions 
of  the  New  Haven  company's  property.  The  present  man- 

ut  of  the  New  Haven  company,  under  President 
Howard  Elliott,  is  aiding  in  every  way  in  this  investiga- 
tion. 

I  the  proceedings  before  the  Commission  on  Apr.  10, 
the  Treasurer  and  Assistant  Treasurer  of  the  Xew  Haven 
company  testified  thai  officers  of  the  Billard  company  bad 
duplicate  keys  to  the  deposit  vaults,  in  which  the  New 
Haven  company  kepi  its  sei  tirities.  Tf  was  stated  further 
Ihal  the  Billard  stocks  had  been  in  the  hands  of  the 
former  president.  Charles  V.  Mellon,  and  have  neveT  been 
in  |n,-.., --inn  of  anybody  outside  the  New  Haven  com- 
pany. The  New  Haven  company  often  furnished  cash  to 
t'"'   Billard  company  in  return  for  its  notes.     Air.  Bow- 

\     !  tanl   Treasurer  of  the   New   Haven   company, 

rl  thai  one  of  the  directors  of  the  Billard  com- 
pany had,  alioul  Mar.  1,  I'M  I,  taken  several  pai  I  ages  ou1 
of  the  New  FTaven  vaults,  but  Mr.  Bowman  did  not  know 
what  was  contained  in  these  packages  and  had  no  knowl- 

hal  anybody  had  checked  off  the  securities  thus 
taken  away.     The  director  of  the   Billard  company    re 


ferred  to  when  placed  on  the  stand  admitted  that  he  had 
removed  debenture  bonds  aggregating  $10,400,000  of  the 

New  Haven  Debenture  &  Securitj  Co.  from  the  Xew 
Haven  vaults.  He  refused,  however,  to  give  any  infor- 
mation regarding  the  Billard  company  or  who  its  officers 
and  stockholders  are.  The  former  treasurer  of  the 
Billard  company,  the  president  of  the  Merchants  Nation- 
al Bank  of  Xew  Haven  and  other  past  and  present  offi- 
cers of  the  Billard  company  refused  to  answer  any  ques- 
tion regarding  it  and  its  dealings  with  the  Xew  Haven 
road. 

It  will  be  remembered  by  those  who  have  followed  Xew 
Haven  affairs  that  much  curiosity  was  excited  some  ten 
or  a  dozen  years  ago  when  it  was  revealed  that  the  com- 
pany was  engaged  in  dealings,  amounting  to  many  mil- 
lions of  dollars,  with  J.  L.  Billard.  who  had  not  been 
heretofore  known  as  a  multi-millionaire  or  as  controlling 
large  amounts  of  capital.  Events  since  that  time  have 
changed  the  feelings  of  mere  curiosity  then  existing  to 
something  much  more  peremptory  than  curiosity.  The 
public  which  relies  upon  the  Xew  Haven  R.R.  system  for 
railway  service  and  the  thousands  of  holders  of  "the  stoct 
and  bonds  issued  by  the  New  Haven  road  and  its  subsid- 
iaries have  an  absolute  right  to  know  each  and  every  de- 
tail of  the  transactions  which  took  place  between  the  New 
Haven  company  and  the  Billard  company  or  any  other 
corporation.      That    the    pres  a    national    bank 

should  be  a  party  to  the  defiance  of  the  Federal  govern- 
ment in  its  endeavor  to  obtain  this  information  for  the 
public  should  be  sufficient  to  promptly  bring  to  an  end  his 
career  in  the  banking  business.  Engagement  in  transac- 
tions which  are  under  Mich  a  (loud,  coupled  with  the  re- 
fusal to  give  any  explanation,  i-  sufficient  to  blast  the 
financial  reputation  of  any  man. 

Eroia    Eiasftesvdl    ©f  §&©©!  fos*  lUh© 
Htuall  of  ss.  ILigph&slhiip 

The  much  debated  question  of  the  relative  resistance  to 
corrosion  of  wrought  iron  and  of  Bteel,  i-  brought  for- 
ward in  a  paper  read  before  the  Liverpool  Engineering 
Society  las!  month  describing  a  new  lightship  for  the 
Mersej  Bar  at  the  entrance  to  the  Liverpool  harbor.  T ■.. 
author  of  the  paper  states  that  while  in  recent  years 
hulls  of  lightships  have  been  buill  of  steel,  in  common 
with  those  of  other  vessels,  it  is  yei  to  be  detei  n 
whether  the  um'  of  steel  instead  of  iron  is  a  wise  policy. 
A  lightship  generally  remain-  on  its  station  foi 
periods  and  can  onl\  at  long  intervals  be  taken  to  a 
shipyard  for  cleaning  and  painting.  Corrosion  of  the  ves- 
sel's plates,  therefore,  is  hound  to  I  •  par- 
ticularly severe  in  the  neighborhood  of  the  wafer  line. 
For  ibis  reason,  while  the  inferior  framing  of  the  new 
vessel  is  of  steel  shapes,  iron  has  been  used  for  the  hull 
plates, 

An  interesting  statement  bearing  on  the  long  life 

iron    hull    was    made    lo     the   author.      The    first    iron 
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luiilt  in  the  world  was  constructed  for  the  Mersey  Docks 
&  Harbor  Board  in  1842  by  the  famous  old  firm  of  Laird 
Bros.,  the  same  firm  which  during  the  Civil  War  built 
the  Confederate  cruiser  '•Alabama."  This  iron  ship  was 
named  the  "Prince"  and  was  put  in  service  as  a  light  ves- 
sel on  her  completion  and  was  so  used  until  1899.  She 
was  then  converted  into  a  wreck  watch  vessel  and  is  still 
doing  duty  in  this  capacity.  It  may  be  recalled  that  the 
first  proposals  to  use  iron  for  the  hulls  of  vessels  were 
met  with  great  skepticism,  it  being  urged  that  such  ves- 
sels being'  built  of  a  material  heavier  than  water  would 
certainly  sink,  or  would  be  at  least  too  heavy  and  clumsy 
to  make  any  speed.  It  was  perhaps  for  this  reason  thai 
the  pioneer  iron  ship  of  the  world  was  a  lightship  in- 
tended to  remain  stationary  instead  of  a  vessel  intended 
for  voyaging. 

A  prominent  Southern  newspaper,  in  commenting  a 
few  weeks  ago,  on  the  change  of  the  last  narrow-gage 
railway  line  in  Georgia  to  standard  gage,  remarked  that 
while  the  narrow-gage  railway  system  had  outlived  it< 
usefulness,  ii  has  been  of  enormous  benefit  to  the  world 
in  promoting  the  construction  of  pioneer  railways  under 
conditions  where  the  expense  of  a  standard-gage  railway 
would  not  have  been  permissible. 

The  old  maxims  concerning  the  perpetuity  of  truth 
and  the  vulnerability  of  error  seem  strangely  at  variance 
sometimes  with  actual  experience.  Again  and  again  it 
has  been  demonstrated'  by  high  engineering  authority 
that  the  supposed  saving  in  first  cost  by  the  narrow-gage 
railway  system  of  construction  had  very  little  hasts  of 
fact;  and  that  such  saving  as  might  lie  made  would  he 
quicklj  swallowed  up  in  increased  expenses  of  oper- 
ation. Wellington  in  his  monumental  treatise  on  rail- 
way location  was  probablj  the  first  to  fully  and  effective- 
ly demonstrate  the  fallacies  of  the  narrow-gage  propa 
a,  and  since  his  time  tl iigineering  profession  as 

a    whole    has.    we    believe,    held    sound    ideas    mi    tins    siili- 

jecl  :  but  it  is  a  far  cry  from  the  establishment  of  sound 
principles  in  the  mind  of  the  engineering  profession  and 
anding  of  those  principles  on  the  part  of  the 
i   al   public. 

I    -  d  a i'-'    railway   men  ami    financiers,  the  idea   ij 

probably  still  generally  beld  thai  the  narrow-gage  is  a 
cheap  type  of  railway  construction.  In  the  recent  dis- 
cuesioE  in  I  oi  •■■  ovei  the  Alaska  railway,  then'  was. 
we  believe,  more  oi  h  fa  oi  shown  to  the  idea  of  build- 
ing the  -  '■  item  on  a  nai  ro     ga  < 

In  foreign  countries,  belief  in  the  narrow-gage  fallacj 
i-  much  more  which  disseminated  than  in  this  country. 
While  in  the  United  States  and  Canada  the  "age  question 
was  permanently  settled  a  quarter  of  a  cenl  ury  ago  by  the 
univert  tl  adopt  ion  of  thi  partly  a    the  re- 

I  i he  univei  I  freight  cars,  in    \" 

tralia  and  South  America  the  "battle  of  the  gage  "  i-  still 

in  act  hi  of  tl"-  greai  i  on 

tinentf  of    \-u  and    \  freat   deal  of  narrow- 

in  ai  the  pre  ent  I  ime. 
It    eannni    he   doubted,    therefore,    thai    belief    in    the 
the  narrow  del;   held,  nol  only 

i    public,  but  by  m  ibi  p  ■■  of  the  i  ngii ag 

a  oil  n  the  United  Stati 

In  i  a  ".  of  i  he  e  i  ten!  in  which    \  mi  rican  en 


prominence  arc  extending  their  interests  to  oilier  coun- 
tries during  the  present  dull  period  in  American  engi- 
neering works,  it  is  not  without  value  to  have  a  renewed 
discussion  of  the  gage  question.  Such  a  discussion  ap- 
pears in  the  March  Proceeding*  of  the  American  Society 
of  Civil  Engineers,  in  which  is  printed  a  paper  le.  F 
Lavis,  which  was  presented  to  the  Society  at  its  mei 
on  April  I.  Mr.  Lavis  recently  spent  considerable  una 
in  South  America,  Inning  been  commissioned  to  make 
an  investigation  and  report  on  the  question  of  railway 
gage  as  affecting  the  future  development  of  Argentine. 
lie  gives  his  subject  thorough  treatment.  The  paper 
covers  11<>  pages  of  the  Society's  Proceedings.  The  most 
important  conclusion  which  he  reaches,  however,  is  con- 
tained in  the  following  three  lines,  which  we  quote  from 
the  synopsis  which  precedes  his  paper: 

COST  OF  CONSTRUCTION— This  is  so  little  more  for  a 
railway  of  4-ft.  SV2-in.  gage  than  for  one  of  H-ft.  or  3-ft.  6-in. 
gage  as  to  be  more  than  counterbalanced  by  economy  in 
operation. 

This  conclusion  of  Mr.  Lavis'  is  entirely  in  accord 
with  the  opinions  of  engineers  of  the  greatest  experience 
in  railway  construction.  The  popular  opinion  concern- 
ing the  low  cost  of  narrow-gage  railway  construction  is 
doubtless  based  on  the  idea  thai  the  cost  of  building  n 
railway  varies  directly  as  the  gage  of  its  track. 

Any  engineer  accustomed  to  analyze  the  elements 
which  enter  into  the  cost  of  building  a  mile  of  railway 
track  perceives  at  once  the  falsity  in  this  assumption. 
Even  if  it  were  assumed  that  the  width  of  cuts  and  em- 
bankments was  necessarily  increased  everywhere  by  20^j 
in.  (the  difference  between  the  standard-gage  track  and 
the  3-ft.  gage),  the  percentage  of  increase  in  the  volume 
Of  a  cut  or  a  iill  would  he  extremely  small.  As  for  the 
stock  argument  for  the  narrow  gage  that  the  narrow-gage 
locomotives  and  cars  are  so  light  that  a  light  and  cheap 
track  is  sufficient  In  carry  them,  the  obvious  answer  to 
this  is  thai  rolling  stock  for  the  standard  gage  can  lie 
made  just  as  light  and  just  a-  cheap  as  any  narrow-gage 
cars  and  locomotives.  In  fact,  one  has  to  go  hack"  no 
long  distance  in  railway  history  to  find  just  such  light 
cars  and  light  locomotives  in  use  mi  standard-gage  mads. 
Even  in  the  matter  of  length  ami  size  of  tics  required  to 
safely  carry  light  rolling  stock,  the  difference  in  length 
between  a  standard  gage  and  a  narrow-gage  tie  to  secure 
equal  stability  need  by  no  means  he  as  great  as  the  inches 

in  difference  between  the  gages. 

Il  will  probably  he  admitted  even  by  the  most  stren- 
uous advocates  of  the  narrow-gage  system  that  if  it  costs 
as  much  to  construct  as  the  standard  gage,  (he  latter 
is  certainly  to  he  preferred.  Aside  from  other  advantages 
of  the  standard  gage,  the  fad  thai  it  permits  an  increase 
In  weighl  'if  lulling  stock  and  traffic  capacity  far  beyond 
whal  is  possible  with  the  narrow  gage  should  always  turn 
the  tide  in   its  favor  even   in  an   isolated  location   where 

no  questi f   interchange   with   other  established    lines 

lias   in   he  taken    info  consideration.      Probably    the  only 

reallj   stron gineering  argument   thai  can  be  broughl 

in  favoi   of  the  narrow   gage  is  Mint   in  exceedingly  rough 

mountain untrj  considerably  sharper  curvature  can 

he  used.  Of  i  nurse,  ibis  is  disputed  by  Wellington  and 
other  defenders  of  the  tandard  gage  Mr,  Lavis  in  his 
papei  ju  i   published  Bays : 

Cl   i  I   vri  m:     Within    the    limits   ..f    the    practical   opera- 

<  i r   curval  arc    »  hlch    Ih    tee   lbl< 

on    Me  toi    :  raj  •    i      u    praotlci in     8'     in.   gage   linos. 
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It  is  entirely  true  that  the  great  majority  of  the  nar- 
row-gage railway  systems  of  the  world  are  built  iu  coun- 
try through  which  a  standard  gage  might  have  been  built 
on  substantially  the  same  alignment.  There  are,  on  the 
other  hand,  a  few  narrow-gage  roads  built  in  mountain- 
ous districts  of  the  Andes  and  similar  broken  country 
where  the  profuse  use  of  exceedingly  sharp  curvature 
undoubtedly  saves  enormously  in  construction.  It  is 
of  course  feasible  to  make  standard-gage  rolling  stock 
which  could  pass  around  such  curves,  but  the  train  re- 
sistance and  rail  wear  involved  are  materially  greater  on 
the  standard-gage  track  than  on  the  3-ft.  gage.  We  pre- 
sent this  merely  as  the  argument  of  those  engineers  who 
still  believe  in  the  narrow  gage  under  such  special  condi- 
tions and  by  no  means  overlook  the  fact  that  there  are 
strong  arguments  on  the  other  side,  such  as  the  increased 
stability  of  cars  and  locomotives  negotiating  such  sharp 
curves  often  close  to  the  edge  of  high  precipices. 

This  matter  of  stability,  indeed,  deserves  a  further 
word.  As  the  gage  of  the  track  is  decreased,  the  variation 
in  the  distribution  of  the  load  to  the  two  rails  due  to 
oscillation  of  the  car  on  its  springs,  varying  speeds  and 
superelevation  on  curves,  etc.,  increases  very  rapidly.  Mr. 
Laws  says  that  in  Argentine  it  is  necessary  to  rock  bal- 
last railways  of  narrow  gage  in  order  to  keep  them  in 
surface  for  last  trains.  On  standard-gage  lines,  it  is 
quite  customary  to  do  without  rock  ballast.  In  a  country 
like  Argentine,  where  rock  suitable  for  ballast  must  all 
be  hauled  from  ;i  great  distance,  this  item  alone  repre- 
.1  great  saving  by  the  use  of  tin-  standard  gage,  not 
only  in  cost  of  construction  hut  in  maintenance. 

Even  if  it  were  admitted  for  the  sake  id'  argument  that 
on  a  few  railways  in  the  Alps,  the  Andes,  the  Himalayas, 
or  similar  country,  the  narrow  gage  might  be  preferred 
dard  gage,  it  -till  remains  true  that  on  nine- 
tenths  of  tin-  narrow-gage  railway  mileage  of  the  world. 
dard  gage  might  have  been  adopted  in  the  original 
construction  at  no  greater  first  cost  and  with  a  savins  in 
operating  expenses  ever  since. 

The  statistics  quoted  by  Mr.  Lavis  show  that  there  is 
entire  world  nearh  Ifio.OOf)  miles  of  narrow-gage 
i)  lines.  The  great  hulk  of  this  mileage  must  event- 
aally  he  converted   to  standard  gage,  as  the  narrow-gage 

railway  lines  of  the   United   State-  have  I n.     The  cost 

of  this  alteration,  enormous  as  it  is.  is  hut  a  small  frac- 
tion of  the  financial  loss  which  the  world  has  suffered, 
through  its  belief  in  this  economic  and  engineer- 
llacy.  \  comparison  of  the  freight  rates  per  ton- 
mile  on  United  States  railways  and  on  the  narrow -gam1 
railway  systems  of  other  countries  is  most  instructive  as 
showing  the  inefficiency  of  the  narrow-gage  system  as  a 
transportation  machine. 

If   a    fail-   estimate    were    made   of   the   cost    to    the    world 

ing  l  loin  the  narrow  gage  fallacy,  the  total  would 
probably  reach  several  billions  of  dollars.  The  cosl  in 
Japan  alone  of  changing  5000  miles  of  narrow-gage  rail 

o  standard  gage  is  estimated  ai  $150,000,000.  In 
Argentine  the  net  earnings  of  the  narrow-gage  railways 

nly  about  half  as  much  on  the  capital  invested  as 
the  net  earnings  of  the  standard-gage  line-  and  this,  not- 
withstanding the  tad   thai   the  capitalization  per  mile  of 

indard  page  lines  is  nun  h  hea\  ier. 
It  i-  interesting  to  inquire  how   the  narrow-gage  sys- 
tem originated  and   whether  the  engi ring  profession 

nsible  for  leading  the  world  astray  on  this  eco 


nomic    question.     The    following    account    is    quoted    by 
Mr.   Lavis  from   Geo.  L.   Fowler. 

The  narrow-gage  mania  which  possessed  the  railroad  build- 
ers of  the  United  States  in  the  early  70V  was  born  of  the 
bargain-hunting  desire  to  get  something  far  below  its  real 
value.  It  was  just  after  the  Civil  War,  and  hard  times  were 
upon  the  country,  yet  in  spite  of  this  fact,  the  people  over 
the  whole  land  were  clamoring  for  a  more  rapid  development 
of  the  resources  than  was  taking  place,  and  this  clamor  was 
especially  loud  in  its  demand  for  an  increase  of  railroad  con- 
struction,   but    capital    could    not    be    obtained. 

It  then  occurred,  to  those  who  were  most  vitally  interested 
in  these  constructions,  that  if  cheaper  roads  could  be  built, 
the  money  for  their  construction  might  be  obtained.  They 
immediately,  therefore,  jumped  to  the  conclusion  that,  be- 
cause a  gage  of  3B  in.  is  only  about  three-fifths  of  56  in.,  a 
road  of  that  gage  could  be  built  for  a  correspondingly  lower 
price,  and  straightaway  positive  statements  were  made  to 
that  effect,  which  were  honestly  accepted  by  a  large  number 
of  men.  It  was  assumed  that,  because  the  gage  was  to  be 
narrowed,  all  costs  would  be  cut  down  in  a  corresponding 
degree.  It  was  argued  that  because  of  the  narrow  gage,  the 
cars  would  be  made  lighter  than  those  which  it  had  ben 
found  advisable  to  use  on  the  broad  gage,  forgetful  of  the 
fact  that  equipment  of  the  same,  or  even  lesser,  weight  could 
be  and  had  been  built  and  used  on  the  standard-gage  lines, 
and  had  been  found  unsatisfactory. 

The  whole  case  rested,  apparently,  so  far  as  the  United 
States  was  concerned,  on  the  inability  to  raise  money  for 
ordinary  railroad  construction,  and  the  narrow  gage  seemed 
to  promise  greater  dividends  on  a  given  investment.  It  was 
characteristic  of  the  whole  discussion  that  the  advocates  of 
the  narrow  gage  insisted  throughout  that  their  construction 
was  the  cheaper,  and  could  not  or  would  not  see  their  op- 
ponents' side  of  the  case,  which  was,  that  the  narrow-gage 
could  not  be  built  materially,  if  any,  cheaper  if  the  same 
facilities  and  capacity  for  the  transportation  of  freight  an.] 
passengers  were  to  be  afforded.  They  failed  to  see  or 
acknowledge  that  a  light  locomotive  and  car  could  be  built 
for  a   broad-gage  line. 

The  physical  disadvantages  of  the  narrow  gage,  such  as 
cramped  storage  and  seating  capacity,  the  greater  instability 
of  the  rolling  stock,  and,  above  all.  the  chief  drawback  of  the 
impossibility  of  Interchanging  cars  with  flic  standard  lines, 
with  the  consequent  extra  cost  and  delays  in  transportation, 
were  pointed  out  again  and  again,  but  in  spite  of  all  this  the 
narrow  gage  construction  went  on  for  several  years,  anci, 
until    the   money    market    eased,    made  a    great   headway. 

The  result  of  the  -In  years  of  practical  experience  that  has 
elapsed  since  the  battle  of  the  Liases  was  precipitated  in  the 
early  '70's,  has  been  to  quite  discredit  the  narrow--,!-,  sys- 
tem.  It  has  been  proven  beyond  all  peradventure  that  the 
narrow-gage  railway  cannot  lie  operated  so  as  to  keep  its 
ton-mile  costs  down  to  the  figure  obtained  on  the  standard- 
gage    roads. 

It  would  appear  from  the  above  account  that  promoters 
and  financiers  and  not  engineers  were  chiefly  responsible 
for  the  introduction  of  the  narrow-cage  system  in  tin' 
United  States.  It  should  be  said,  however,  the  narrow- 
gage  system  is  much  older  than  might  appear  from  the 
above  quotation.  A  booklet  has  jii-l  been  printed  in 
Brisbane,  Australia,  celebrating  the  completion  of  the 
first  half  century  of  railway  construction  in  the  Colonj 
of  Queensland  and  giving  ,],,,  history  of  the  beginnings 
of  railway  construction  there. 

The  Queensland  Government  introduced  a  hill  in  1863 
providing  for  the  construction  of  railways  by  the  Govern- 
ment on  a  gage  of  :;   ft.  i;  in.,  recommended  by  Abram 

Fitzgibbon,  C.   E.      We  quote  from  the  booklet   as  follows: 

Mi      o  n   ilister,    the     Premier,     submitted  mdence 

from  Robert  Tooth  .^   Co.,  in  which  they,  en  tie-  recommenda- 
tion «r  Ahram   Fitzgibbon,   C    r.   made  a    proposal   to  build  a 
line   of  light    rallwaj    <■(  3  fl     6  lit 
per   mile,   exclusive    of    rolling     toi  i.     tnd    land, 

it   was  stale, i   for   the  Information   of  the   House,   thai    Mr, 

Fitzgibbon   had    l n   apprenticed    to   •>    leadl  nglneer 

in   [reland,  and   had   been   emplo:  mlnenl   firms, 

in,  in, line    Fox,    Henderson    *    Co.,    who   had   sen!    hint    to   the 

United  states  t osl   of  a   railway,  and   latei    t" 

Ceylon    t"   §uppl;    an   esttmal lerable   en- 

:  in.  ,'i  i 1 1 1-    difficult  \ 
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This  information  was  necessary  in  view  of  the  fact  that 
those  members  of  Parliament  and  that  portion  of  the  general 
public  which  regarded  with  suspicion  the  proposal  to  use  a 
3-ft.  6-in.  gage,  included  within  the  bounds  of  their  suspicion 
the   engineer   who   made   the   proposal. 

Before  the  final  acceptance  of  the  Railway  Bill,  a  com- 
mittee of  the  Legislative  Council  summoned  a  number  of 
engineers,  surveyors,  and  contractors  to  the  bar  of  the  House. 
Among  the  chief  witnesses  was  Mr.  Fitzgibbon,  who.  In 
answer  to  inquiries,  said  the  3-ft.  6-in.  gage  would  be  all 
the  colony  required  if  satisfied  with  a  speed  of  20  miles  an 
hour.  He  would  rather  travel  on  that  gage  at  20  miles  an 
hour  than  on  a  4-ft.  SVz-m.  gage  at  40  miles  an  hour.  Tt 
would,  he  believed,  be  throwing  money  away  to  build  the 
wider  gage.  It  would  be  like  employing  an  elephant  to  do 
a   horse's   work. 

As  argument  in  support  of  his  opinion.  Mr.  Fitzgibbon  said 
the  engines  used  on  a  3-ft.  6-in.  gage  would  be  of  light  con- 
struction, and  there  would  be  less  wear  and  tear  on  the  rails. 
The  engines  which  he  recommended  for  the  purpose  would  be 
very  like  the  old  engines  used  in  England  in  1S39  and  1S40, 
but   would   have   the  advantages   of  modern   improvements. 

Under  further  cross-examination  Mr.  Fitzgibbon  said  that 
where  the  width  of  the  gage  had  been  increased  in  England 
so  that  a  speed  of  from  50  to  60  miles  an  hour  might  be  at- 
tained, the  wear  and  tear  on  the  rails  was  enormous,  and 
they  had  to  be  replaced  in  a  very  short  time.  To  run  trains 
on  a  4-ft.  S-in.  gage  at  the  speed  usual  in  England  it  would 
be  unsafe  to  have  curves  of  less  than  10  chains  radius.  The 
speed  at  which  he  proposed  to  run  on  smaller  curves  on  the 
narrower  gage  would  be  as  safe  as  on  the  4-ft.  S%-in.  gage 
in  England.  If  3  ft.  6  in.  were  accepted  as  the  standard 
gage,  it  would  answer  all  the  purposes  of  Queensland  for  a 
hundred  years.  He  did  not  contemplate  going  at  a  greater 
speed  than  10  miles  an  hour  on  the  curves  of  5  chains  radius, 
which  curves  only  occurred  on  an  incline.  On  other  parts  of 
the  line  the  curves  would  have  a  10-chain  radius,  and  faster 
speed    could    be   maintained. 

Mr.   Plews,  C.   E.,  expressed  practically   the  same  opinions. 


He  said  there  would  be  no  danger  at  all  on  the  narrow  gage 
as  long  as  the  way  was  kept  in  good  order — the  center  of 
gravity  of  the  carriages  with  load  kept  low — and  the  speed 
on  the  straight  line  be  20  miles  an  hour  in  a  curve  of  10-chain 
radius. 

Two  other  prominent  witnesses  examined  at  the  Bar — 
Messrs.  Coote,  C.  E.,  and  Gregory,  Surveyor-General — were 
totally    opposed    to   Mr.    Fitzgibbon's    scheme. 

The  experience  of  a  half  century  has  demonstrated 
that  the  narrow-gage  system  can  he  developed  to  carry 
much  heavier  traffic  and  much  higher  speeds  than  its 
original  advocates  claimed;  but  it  has  likewise  demon- 
strated that  a  standard-gage  line  has  much  higher  limits 
of  traffic  capacity  and  speed  and  is  just  as  adaptable  as 
a  cheap  railway  to  handle  light  traffic  as  the  standard- 


It  appears  clear  that  the  weight  of  engineering  opin- 
ion a  half  century  ago  was  against  the  narrow-gage  svs- 
tcni.  although  as  often  happens,  there  was  more  or  less 
disagreement  inside  the  profession  itself.  It  is  probable, 
too,  that  the  attitude  of  the  engineering  profession  itself 
was  partly  responsible  for  the  birth  and  growth  of 
the  narrow-gage  system.  English  engineers  in  the  Mil's 
and  '50's  were  firm  in  their  adherence  to  low  grades  and 
very  easy  curves  and  resulting  high  cost  as  a  necessary 
feature  of  standard  railway  construction.  They  had.  in 
fact,  little  conception  of  the  possibilities  of  the  standard- 
gage  system  as  a  cheap  railway  by  introducing  heavy 
grades  and  sharp  curvatures.  The  promoters  of  the  nar- 
row-gage system  found  their  opportunity  because  of  the 
ultra-conservatism  of  the  older  generation  of  engineers. 


fpiiiliiniimnii! i! Mil i i mini mum mil mum miiimiiiu in mi fflllll iiimiiiiuiiiiiiimiiiiiiiiiiiiiiiuiiiiiiiiiiiimiiiiiiiiiimiiiiuiiiiiiimiiiiiimimiii'.iiiiiiiiiiiHiiimiiiiimii mi u mi m i mi iiiiiiiimiiiiiiiu:mi| 
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Sir — During  a  recent  visit  to  Europe  the  writer  in- 
spected the  sewage-disposal  works  of  a  number  of  im- 
portanl  cities  and  was  impressed  in  each  ease  with  the 
evidence  of  cooperation  between  the  city  administration 
and  those  directly  responsible  for  the  operation  of  the 
plant-  in  seeing  thai  they  were  properly  manned  with  the 
requisite  amount  of  intelligent  help  ami  provided  with 
scientific  and  professional  -kill  to  the  end  thai  the  best 
and  highesi  results  would  be  secured  from  the  plant.  This 
attitude  is,  in  the  writer's  opinion,  largely  re  ponsible 
for  the  facl  thai  Eu  rope  coni  inues  to  lead  in  prai  ticallj 
all  advancement   in  sewage  dispo  al. 

Contrast  the  attitude  in  European  citie  with  the  at- 
titude' of  the  officials  in  one  large  American  city  which  a 
model  n  eu  age  di  po  al  plant,  as 
ed  by  the  following  letter  which  I  find  upon  my 
return  From  Europe: 

i  i  IH     f  am  ay    to  let    

the  Job  'i  re   of 

I  plan  1      i  iv .  <:  i  ■ i  i  •  i    In  bed    i  Ida 

with   B 

I  i  ondltlon   - 
the   englni  of  the  dl 

if  I  ii    ca bli    i"  ■ 


have  a  man  for  the  night  shift  that  is  capable  of  taking 
care  of  things  when  I  cannot  be  there,  and  I  told  a  few  of 
these  would-be  politicians  what  I  thought  of  them.  The 
Mayor  is  giving  me  a  good  letter  of  recommendation,  which 
shews   that  he  knows  I  performed  my  duty. 

I  notice  this  morning  that  the  plant  is  closed  down.  T 
do  not  know  what  the  trouble  is,  but  I  think  it  will  be  found 
that  way  quite  a  good  deal  now   if  the  city  is  not  careful. 

This  man  and  an  old  man  used  as  night  watchman 
were  the  only  employees  on  two  plants  five  miles  apart. 
Repeated  and  urgent  recommendations  to  employ  a  chem- 
ist to  secure  definite  information  as  to  the  performance 
of  the  plants  and  to  regulate  them  accordingly,  and  also 
to  provide  intelligent  supervision  of  the  plants  day  and 
night,  have  failed  to  secure  response.  What  advance  in 
sewage  purification  can  be  made  under  such  conditions? 
What  incentive  can  there  be  for  an  engineer  to  introduce 
new  methods  and  improved  devices?  While  the  rase 
referred  to  may  be  an  aggravated  one,  it  certainly  is  not 
the  only  mismanaged  sewage-disposal   plant   in  America. 

Ai.i  \  \  \  Dl  i;   POTTBB, 

B0  Chun  li  St.,  New  York  City,  Mar.  27,  191  I. 

['What  Mr.  Potter  states  regarding  the  neglectful  man- 
ner in  which  many  A rican  cities  operate  their  sewage- 
treatment  i-  only  too  true,  as  other  engineers  can  testify 
and  have  repeatedly  testified.  The  responsibility  lies 
with  city  authorities  who  are  untrue  to  their  trust — or 
perhaps  we  should  ay  with  voters  who  put  untrustworthy 
and  ignorant  men  In  our  city  councils.     Ed.  | 
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Tlhe  Asiffio  Soc.  C.  E» 

Sir — Recent  numbers  of  the  News  have  been  rife  with 
articles  regarding  the  Am.  Soc.  C.  E.,  and  amendments 
to  its  constitution. 

What  tbe  future  of  the  Am.  Soc.  C.  E.  may  be  is,  of 
course,  impossible  to  predict.  However,  its  phenomenal 
development  suggests  that  its  constitution  is  founded  on 
bedrock,  and  future  effort  should  be  directed  toward  the 
enlargement  of  the  superstructure  and  its  adaptation  to 
the  growing  needs  of  engineers.  The  writer  is  at  a  loss 
to  understand  how  any  post-criticism  in  a  journal  can 
at  all  assist;  it  is  a  proceeding  at  variance  with  sound 
method. 

A  recent  contributor  quoted  '•Lowell."  No  doubt  he 
is  familiar  with  the  following,  by  the  same  author: 

Nature  fits  all  her  children  with  something  to  do, 
He  who  would  write  and  can't  write,  can  surely  review; 
Can  set  up  a  small  booth  as  critic  and  sell  us   his 
Petty  conceit  and   his  pettier  jealousies. 

Also  the  following: 

A  terrible  thing  to  be  pestered  with  poets. 

Both  the  above  are  from  "A  Fable  for  Critics." 

J.    0.    ECKEBSLEY, 

M.  Am.  Soc.  C.  E. 
New  York.  Mar.  30,  1914. 
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nESBsag 


Sir — I  note  with  interest  in  your  issue  of  Feb.  5,  1914, 
p.  292,  a  description  of  a  sheet-pile  sea  wall  originated 
by  T.  L.  Trawick,  of  New  Orleans,  this  wall  being  built 
by  Burton  Victor  who  holds  the  patent  for  its  design.  It 
might  interest  you  to  note  that  in  1908  the  writer  de- 
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Det.ui.s  op  a  Com  i.i  ii    Sheet-Pile  Retaining  Wall 
I'.i  ii  r  i\   Norfolk  i  n   1908  bi  T.  B.  I  >ork  i\ 

i  and  luiilt  a  concrete  sheet-pile  retaining   wall   in 

front    of  I  H  o  dams  of  our   w  .Mir   suppl  \ 

The  total  length  of  wall  built  was  3000  it.  an, I  the  cost 
«ii-  as  follows: 

Equipment    $3500 

Con-tni,  In I   wall    1  I." 


The  above  equipment  consisted  of  a  floating  piledriver, 
tow  boat  and  two  barges,  all  small  tools,  etc.,  being 
charged  to  construction. 

T.    B.    DOHNIN. 

Engineer  in   Charge.   Department   of  Water. 
Norfolk,  Va.,  Mar.  26,  1914. 


ire    Pspoftee&aoini  mt  §ea= 


Sir — The  owners  of  the  beach  front  in  this  vicinity 
are  putting  in  wooden  bulkheads  to  repair  in  part  the 
damage  done  by  the  severe  storms  of  last  December  ami 
January.  Of  course,  this  is  only  a  temporary  protection 
as  the  life  of  a  wooden  bulkhead  is  about  six  to  ten  years, 
under  favorable  conditions. 

The  ocean  currents  in  this  vicinity  seem  to  run  from 
south  to  north,  cutting  away  the  beach  front  and  carry- 
ing the  sand  to  the  point  of  Sandy  Hook.  It  seems  to 
me  that  some  means  should  be  provided  to  break  the»e 
currents  and  keep  the  sand  in  its  normal  place. 

As  this  is  a  large  undertaking,  it  is  too  much  for  the 
individual  owners  in  this  section  to  contemplate.  We 
have,  therefore,  asked  for  Federal  aid  to  devise  a  way  ami 
put  up  a  breakwater  or  bulkhead  or  groins  which  v\i!l 
preserve  this  peninsula.  Unless  the  Government  docs 
this,  eventually  there  will  be  inlets  along  the  coast  into 
the  Shrewsbury  River,  thus  stopping  navigation  there. 

If  this  occurs.  Fort  Hancock,  on  Sandy  Hook,  will 
have  no  land  communication,  which  is  essential,  and  the 
sand  washing  to  the  north  beyond  Sandy  Hook  point  will 
be  a  menace  to  the  ship  channel.  Therefore,  we  think  the 
Federal  government  should  devise  ways  and  means  for 
such  protection  and  that  they  will  lie  the  greatest  bene- 
factors therefrom. 

Geo.  W.  Elliott,  Mayor. 

Seabright,  X.  J.,  Mar.  36,  1914. 

[The  foreshore  protection  at  Asbury  Park,  X.  .1.,  by 
means  of  a  system  of  timber  groins,  is  described  in  an- 
other part  of  this  issue. — En.] 


A    correspondent     in 
structural  shapes.     We 
tions   are   the   heaviest 
depth,   15-in.   width,    Si- 


res what  arc  the  heaviest  rolled 
lieve  i  hi'  following  Bethlehem  sir- 
led    in    this    country:    I-beam,    30-in. 

u  eii,    i  '„ .  m     tla  nge,    200   lb.    per   ft 


Total    cost     $18,000 


Bethlehem  H-beam,   16%-in.  depth,   14.9-in    width,   l  l-ln,  web, 

2't  -in.    MaiiKi-s,    lis?  :,    11,     p,  ,    n 


In  the   note  headed   "Litigation   Ovei    Metei     ind    Fire    Pro 
H  Charges"  at   Wllkinsburg,  Penn.,  on  p    706  oi   our  Issue 
■  i    Mar.  26,  it  was  stated  thai   the   Pennsylvania    Watei    ■ 
Wllkinsburg,    "had    wen    iis    contention    for    a    Hr, 
charge   01    (276   per  mile  of  distribution   main   plus  a   'nominal 

charge1 Are  hydrants."     We  are  li med  by  W.  C 

Hawley,  Chief   Engineer  of  thi    Pennsylvania    Watei    Co 

in   accordance    with   its  scheduh    ol    i  it,      foi    water   supplied! 

I,,  various  municipalities  the  rate  for  public  Are  p 

$325  per  mile  of  pipe  pei    yeai  year  for  hydrautd 

in  the  ,ase  of  municipalities  without   contracts,  or  where   the 

contract  is  for  a  term  of  one  year.     Foi   longer  term  contracts 

the   rati  I,  rad    to:    contracts   running    ten    years    the 

rate  is  (276  p,  i   year  per  mile  ol   plpi    plui    (6  pei   yeai   per  (ire 

hydrant.     Mr    i  la  «  lej   adds: 

si\   dollars   i"  ,  <  ,,\  -I  s    Interest,    ma 

■  i.  pi  eclatlon  and  i  e  cost  ol      10  per  hj  drant 

Bet,   in, in, line   connection    with   main  and   the  hydrant    lateral. 
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By  Albert  Smi  in* 

The  failure  of  the  Wabash  R.R.  bridge  over  the  Wa- 
bash River,  at  Attica,  Incl.,  noted  in  Engineering 
News  of  last  week,  had  some  specially  interesting  fea- 
tures. 

The  Bridge 

This  bridge,  built  in  1892,  consisted  of  six  through 
Pratt  truss  spans  of  110  ft.,  154  ft.,  156  ft,  150  ft,,  152 


Fig.  1.     Damaged  Exd-Post  of  Attica  Bridge,  Before 
Passenger  Train  Game  on  Bridge 

(Sketched   from   a  photograph.) 

ft.,  .iii-l  131  ft.,  and  twelve  78-ft.  deek  plate-girder  spans. 
Th"  -i\  truss  spans  were  on  the  east  end  of  the  bridge. 
Thi  trusses  had  22-ft.  and  25-ft.  panels  and  were  26  ft. 
in  height.  Data  in  regard  to  their  designed  loads  are  not 
available,  yet  a  study  of  the  end-post  section  given  below 
-hows  that  the  bridge  was  n<>t  Beriously  overloaded,  in 
-pile  of  the  fad  thai  the  Wabash  II. I.'.  has  been  running 
210-ton  freight  locomol ives  over  it. 


\ i   12  noon,  "ii  S lay,  Apr.  5,  191  I,  a  westbound 

I  i   tram  pulled  "Ni  of  Attica  o\cr  the  bridge.     On 
trvi    i  i      .1  the  entrance  in  the  bridge,  a  refrigera 
:i    v.a-  derailed ;  by  the  time   it    had    reached   the 
.   p., i tal  the  ear  wa    so  far  "nt  "i'  line  as  to  hit  the 
south  end-posl  "I  the  bridge,  bending  it  as  shown  in  Fig. 
!.    The  shock  of  the  blow  threw  the  refrigerator  ear  back 
on  the  track,  and  before  the  tram   was   stopped  the  de- 
railed i      " '!  into  bhe  third    pan    tie'  reai  1 1 u<  k 
of  the  refrigi  ratoi  car  wa    I  noi  ked  off  and  fell  through 

to  thi    ban!    beneath.     The  ear  we    i\ 
connected  fronl  and  rear,  and  the  engine  took  the  fronl 

ii  of  the  tram  t"  Williamsport,  while  the  reai 
Hon  was  pulled  ea  tward  off  the  bridge.    The  freight  en- 
pushed  the  derailed  cai   to  thi    ea  I  end 
of  the  bridj  i  the  bank  to 

clear  the  way  for  the  Conl ntal    Limited,  which   was 

ilue  m  Atti.  .i  .ri    I     .'■  ;  p.m. 

i  'in  .hi.      I'm- 

1 1. a 


The  freight  engine  which  thus  passed  over  the  span 
with  the  injured  end-post  weighed  210  tons.  Track 
Supervisor  Whitehead,  standing  below  the  bridge, 
watched  the  passage  of  the  freight  engine  and  reported 
mi  apparent  yielding  of  the  structure. 

The  condition  of  the  end-post  after  being  hit  by  the 
refrigerator  car  is  shown  by  Fig.  1.  Fig.  3  shows  the 
section  of  this  post,  sizes  of  the  material,  and  the  area. 
The  condition  of  this  member  is  such  that  it  seems  re-  ! 
markable  that  it  could  have  carried  the  weight  of  the 
freight  engine  or  even  the  dead-load  of  the  bridge.  Scal- 
ing the  photograph  shows  a  bend  of  71/2  in.  from  the  true 
line.  The  maximum  stress  in  the  end-post  from  this 
engine  is  236,000  lb.  The  bending  stress  induced  by  the 
eccentricity  is  1,780,000  in. -lb.  If  the  cover-plate  had 
not  been  split,  as  shown  in  the  photograph,  this  bending 
moment  would  produce  a  fiber  stress  of  13,300  lb.  per  sq. 
in.  in  the  outer  fibers,  supposing  the  forces  centrally  ap- 
plied at  top  and  bottom.  The  direct  stress  was  83011  ||>. 
per  sq.in.,  giving  a  total  of  21,600  lb.  per  sq.in.  The 
long  split  in  the  cover-plate  must  have  caused  the  end- 
post  to  act  as  two  separate  members  over  a  length  of 
6  ft. 

Marvelous  as  it  seems,  the  freight  engine  got  safely 
across.  This  was  regarded  as  a  sufficiently  reassuring 
test,  and  the  Continental  Limited,  waiting  at. the  west 
end  of  the  bridge,  proceeded  very  slowly  to  cross  the  in- 
jured span.  This  train  consisted  of  engine,  tender,  mail 
car,  combination  coach,  and  day  coach  followed  by  sleep- 
ers. 

As  the  pilot  truck  of  the  passenger  locomotive  was  over 
the  east  abutment  the  injured  south  truss  yielded,  carry- 


Fig.  3. 


Fig.  2.  Sketch  of  I'es a  of  Engine  and  Cars  •>!  Pas- 
senger Train  Iftei  Utlca  Bridge  Pell  Fig  3  Section  01 
End   Posl    Which    Failed 

ing  with  it  the  north  truss  and  dropping  engine  and 
ten. lei-  (a  the  sloping  hank  below,  and  southward  of  the 
center  lii f  the  bridge.  The  mail  coach  pitched  for- 
ward into  the  comer  of  the  lender  and  its  rear  end  was 
thereby  thrown  to  the  north,  currying  with  it   the  fronl 

end    of    lie     I. mail loach    following.      The   coinbin- 

ati .mill  wa    thrown  ngainsl  the  north  end-post  of  the 

erond  pan,  causing  the  north  truss  of  the  second  span 
to  fall,  carrying  with  il  the  south  truss,  and  dropping 
the  combination  i  ..neb  into  the  river  to  the  north  of  the 
center  line  of  the  bridge.  Four  panels  of  the  second 
containin laj  coach,  remained  propped  up  on 

'.  .  oiul    pier. 
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Three  lives  were  lost  and  six  mail  clerks  and  twenty- 
nine  passengers  were  injured,  six  of  them  seriously.  It 
is  thought  that  the  fact  that  the  coaches  were  of  steel 
had  much  to  do  with  the  small  loss  of  life,  although  this 
tartly  due  to  the  fact  that  none  of  the  coaches  turned 
over. 

The  location  of  the  wrecked  span  and  the  fallen  cars 
i\vn  in  Fig.  2.  The  above  description  of  the  man- 
ner of  failure  of  the  second  span  is  sufficiently  attested 
by  the  fact  that  the  tender  is  badly  crumpled  at  The  north 
rear  corner  and  that  the  second  truss  fell  to  the  north. 
The  first  pier  was  a  fixed  end  for  both  spans  and  where 
the  shoes  pulled  away  large  fragments  were  spalled  away 
from  the  top  of  the  pur. 

The  condition  of  a  vertical  post  of  the  second  span  is 
worthy  of  comment.  This  post  was  made  of  10-in.  chan- 
nels, -paced  ID  in.  back  to  back.  The  channels  are  brok- 
en just  above  the  floorbeam  connection.  The  cause  of 
this  break  could  only  be  bending,  from  the  warping  of 
the  truss.  The  area  of  these  channels  is  4.4<i  sq.in. 
S  •-.  3.59  sq.in.  net.  and  the  ultimate  strength  of  the 
po.-t  in  resisting  bending  should  be  3.59  X  55,000  X  8.73 
=  1,730,000  in.-lb.  The  point  of  contraflexure  of  this 
as  probably  not  more  than  2  ft.  below  the  upper 
pin.  To  develop  a  moment  sufficient  to  break  the  post 
top  of  the  floorbeam,  there  must  have  been  a  CTOSS- 

plane  shear  in  this  post  equal   to  l:  "■ _._.,  in.   =    T < > < h ' 

lb.  The  lacing  bars,  i1 .,  x  ,,., -in.  panels,  i1-.  in.,  which 
transmitted  this  shear  must  have  endured  a  stress 
00  lb.  It  must  be  remembered  that  at  the  time 
this  cross-plane  shear  occurred  the  post  was  carrying  no 
direct  stress;  nevertheless,  the  performance  of  these  lac- 

■  -  seem-  remarkable. 

Automate  Timiiini^S&op  ®s=  Tira&.aia= 

The  question  of  the  advisability  and  practicability  of 
using  automatic  train-stops  has  been  under  consideration 
by  the  American  Railway  Association  for  some  time,  and 
at  the  meeting  in  November.  1913,  its  Joint  Committee 
mi  Automatic  Train  Stops  submitted  a  brief  report  with 
a  revision  of  the  requisites  of  installation  for  apparatus 
"f  this  kind.     An  abstract  of  the  report  is  as  follows: 

re  must  be  exercised  in  working  out  a  system  of 
automatic  train  control  in  order  to  avoid  the  introduction  of 
new  elements  of  danger  in  operation  which  may  offset  those 
they    are    intended    to    overcome. 

The    successful    stoppage    or    reduction    in    the    speed    of   a 

composed   of   many    freight    cars  or   of  heavy   passenger 

equipment   requires   lie-  exercise  of  skill  and  judgment  on   the 

'    the  englneman    in    handling    the  air   brakes.      If   this    is 

Improperly  done   serious  damage   to  the  train  and   possibly    to 

the    track    and    tn    trains    on    parallel    tracks    may    follow.      The 

application    of    the    brakes    05     an    automatic    device 

it     the    exercise    ■•!     intelligence    in     its    performance    Is 

■     necessarily    hazardous. 

til     train    control    device,    so    fai    as    known,    can 

illy   applied    without   adding   elements   of   danger   in 

opei  itlon.     The    expediency    of    its    Installation    at    any 

determined    by    the   conditions   surrounding   the 

■  tl   local 

1  1-1 11  -  hi    Installation  koh  a  Tkain-Oontrol 

Si  si  km 

The  committee  explained   that    proposed    requisites  of 

lation   are  designed   to  apply  only  where  the  traf 

fie  conditions  justify  the  use  of  an  automatic  block  Big 

mil  or  interlocking  system,  and   the   operation  of  stub 

iterlocking  system   i-   so  nearly  perfect  as  to 

indicate  thai   the  effort?  ol    railway  officials  and  public 


authorities  should  be  directed  toward  the  enforcement 
of  obedience  to  signals  rather  than  in  the  installation  of 
additional  devices. 

There  was  some  discussion  as  to  whether  or  not  there 
is  any  device  yet  developed  which  will  meet  all  condi- 
tion- of  railway  service:  that  is.  whether  any  device  is 
practicable  for  safe  operation  with  regular  traffic  on  the 
open  line,  as  well  as  in  subway,  or  tunnel  lines,  and  for 
both  heavy  freight  and  fast  passenger  trains.  The  diverse 
views  expressed  in  this  part  of  the  discussion  led  to  the 
report  being  referred  back  to  the  committee.  Another 
point  was  in  regard  to  whether  the  engineman  should  be 
able  to  release  the  brakes  before  the  train  comes  to  an 
absolute  stop,  and  as  to  this  the  committee  itself  is  of 
divided  opinion. 

There  is  also  the  question  of  enabling  the  engineman 
to  put  the  apparatus  out  of  operation  in  case  it  should 
fail  in  such  a  way  as  to  leave  the  brakes  applied.  This 
could  lie  provided  for  by  placing  the  cutout  device  in  a 
glass-front  box.  the  breakage  of  which  would  call  for  ex- 
planation by  the  engineman.  Tn  regard  to  the  use  of 
a  detonating  device  as  an  adjunct  to  the  train-control 
system,  it  was  suggested  that  enginemen  might  rely  too 
much  upon  the  audible  signal  and  relax  their  vigilance 
in  watching  for  the  visible  signals. 

The  requisites  as  submitted  by  the  committee  (revised 
from  the  original  form  submitted  by  it  in  May,  1913) 
are  a-  follows,  and  thev  stand  as  the  latest  standards 
which  should  be  observed  by  those  working  on  the  prob- 
lem of  automatic  train  stops*. 

1.  The  apparatus  so  constructed  that  the  failure  of  any 
essential   part   will   cause   the   application   of   the   brakes. 

2.  The  apparatus  so  constructed  that  proper  operative  re- 
lation between  those  parts  along  the  roadway  and  those  on 
the  train  will  be  assured  under  all  conditions  of  speed, 
weather,    wear,   oscillation  and   shock. 

3.  The  apparatus  so  constructed  that  to  insure  compli- 
ance with  speed  restrictions  a  train  may  pass  a  trip  in  the 
tripping  condition  without  brakes  being  applied,  provided  the 
train  speed  is  less  than  a  predetermined  rate  and  the  fixed 
signal    indicates   proceed. 

4.  The  train  apparatus  so  constructed  as  to  prevent  the 
release  of  the  brakes  after  automatic  application  has  been 
made  until  the  train  has  been  brought  to  a  stop  or  the  speed 
of  the  train  has  been  reduced  to  a  predetermined  rate. 

5.  The  train  apparatus  so  constructed  that  when  oper- 
ated it  will  make  an  application  of  the  brakes  sufficient  tn 
stop    or    control    the    train    within    a    predetermined    distance. 

6.  The  apparatus  so  constructed  as  not  to  interfere  with 
the  application  of  the  brakes  by  the  engineman's  brake  valve 
or  the  efficiency   of  the  air-brake   system. 

7.  The  apparatus  so  constructed  as  to  be  operative  when 
the   engine   is   running    forward    or    backward. 

8.  The  apparatus  so  constructed  that  when  two  or  more 
engines  are  coupled  together  or  a  pusher  is  being  used  the 
apparatus  can  be  made  effective  on  the  engine  only  from 
which  the  brakes  are  controlled. 

9.  The    apparatus    so    constructed    as    to    be    operate, 
trains    moving   only    with    the   current    of    traffic, 

10.  The   apparatus   so   constructed    as    to    conform    to    the 

\ rlcan    Railway   Association    standard    ol      '  ol   roll 

Ing    equipment    and    structures. 

11.  The  apparatus  so  constructed  as  not  10  constitute 
a  source  of  danger  to  employees  or   p  either   in   its 

Installation   or  operation 

13,  The  apparatus  bo  constructed  as  not  to  interfere  with 
the   meat  operating  fixed  signals. 

ADJUNCTS     The    following    maj    be   used:      \   Cab   signal 

to    be    so    constructed     that     tlie     failure    of    any     part     d! 

controlling  the  signal  will  cause  it  to  give  the  "stop"  indi- 
cation,    it.     Recording    Device;   -.•   constructed   as   to   n 

record    of    the    number    ol'    times    the    automatic    Stop    has 

ated  the  brakes.  C.  Sp 1  indicator,  n.  Detonation  appa- 
ratus. 

•it  is  of  interest  to  ipare  these  requirements  with  those 

given    by    the    It.    8     Block    Signal    and    Train    Control    Boa 
"Engineering   News,"   Jan     IS,    1811. 
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By  Fbed  F.  Mooke" 


SYNOPSIS — Interesting  problems  in  design  ami  meth- 
ods of  construction  of  Venturi  meters  are  dewribed.    The 

largest  of  these  meters  are  of  reinforced  concrete,  -Z7V2 
ft.  in  maximum  diameter,  over  kOO  ft.  'ong  and  with  ca- 
pacities of  700,000,000  aihl  SOO,000,000  gal.  per  day. 

About  the  year  1887',  Clemens  Herschel,  who  was 
then  hydraulic  engineer  of  the  Holyoke  Water  Power 
Co.,  at  Holyoke,  Mas>..  resolved  to  make  experiments 
with  the  object  of  developing  a  ready  means  of  meas- 
uring the  quantity  of  water  flowing  in  pipes  of  the  larger 
sizes.  He  6rst  considered  that  determinations  of  quan- 
tities might  he  made  from  observations  of  the  pressures 
on  both  sides  of  an  orifice  of  proper  size  in  a  diaphragm 
introduced  into  a  pipe.  Further  consideration  of  the 
problem  resulted  in  the  modification  of  filling  in  the 
spaces  on  each  side  of  the  orifice  in  such  a  way  that 
changes  iu  velocity  would  he  gradual  instead  of  sudden, 
and  the  losses  of  head  thereby  much  reduced. 

Mr.  Herschel's  experiments  soon  developed  essentially 
the  form  of  the  meter  tube  as  we  have  it  today,  consist- 
ing of  :i  throat  with  piezometer  pressure  chamber,  a  coni- 
cal shorl  Bare  upstream  to  pipe  size  with  another  piez- 
ometer  pressure  chamber,  and  a  long  conical  flare  down- 
stream to  pipe  size.  In  such  a  meter  tube,  if  properly 
desig 1  for  the  governing  conditions,  the  quantity  flow- 
ing bears  an  unvarying  relation  to  the  difference  between 
the  pressures  at  the  two  chambers. 

In  recognition  of  Prof.  Giovanni  Battista  Venturi.  an 
[talian  savant,  man  of  letters  and  diplomatist,  whose  re- 
el studies  of  the  flow  in  diverging  tubes  about  a  cen- 
before  had  helped  to  point  the  way.  Mr.  Herschel 
named  his  apparatus  the  Venturi  meter,  and  thereby  has 
ened  mi  moriee  of  the  contributions  to  hydraulic 
,■  of  an  engineer  whose  name,  but  for  this  generous 
act,  mighi  have  nigh  remained  buried  in  oblivion. 

Mr.  Herschel's  patent-  were  acquired  by  the  Builders 
[ron  Foundry,  of  Providence,  It.  I.,  which  company  de- 
veloped   ingenious   registering,    indicating   ami    recording 
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apparatus  for  the  meter.  Since  it  became  a  commercial 
proposition,  about  1890,  the  Venturi  meter  has  been  used 
to  measure  the  flow  of  water  under  a  wide  range  of  condi- 
tions, varying  from  a  special  form  for  the  lateral  canals 
of  irrigation  systems  under  very  low  pressures  in  the 
southwestern  parts  of  the  United  States  to  meters  under 
about  450  lb.  pressure  per  sq.in.  in  some  power-supply 
lines.  The  meter  has  been  adapted  to  measure  the  flow 
of  sewage,  compressed  air.  steam  and  gas.  In  size,  the 
meters  range  from  the  smallest,  1/2  m-  m  diameter,  to  tin 
largest  in  the  world  with  tubes  17^  ft.  in  diameter,  a 
part  of  the  Catskill  Aqueduct. 

Because  of  the  reliability  and  continuity  of  its  record 
wide  range  of  adaptibility,  ease  of  operation  and  low  cost 
of  maintenance,  the  Venturi  meter  is  of  particular  value 
when. used  in  measuring  the  flows  in  aqueducts  and  pipe- 
of  water-supply  and  water-power  works.  Used  in  this 
way.  its  records  have  added  to  our  store  of  general  know] 
edge,  and  its  indications  have  resulted  in  the  saving  0 
much  money  from  the  prompt  detection  of  leaks,  waste 
and  the  falling  off  of  turbine  ami  pump  efficiencies. 

Venturi  meters  were  adopted  for  measuring  the  flov 
in  the  aqueducts  of  New  York  City's  Catskill  Water  Sys 
tern,  because  no  other  method  nearly  as  good  was  avail 
able.  In  order  to  understand  the  functions,  and  relation 
one  to  the  other,  of  these  meters,  it  will  be  necessary  ti 
give  brief  attention  to  the  principal  features  of  the  Cat 
skill  Water  System.  The  water  will  be  impounded  ii 
reservoirs  in  the  Catskill  Mountain  watersheds-,  the  Ash 
okan  Reservoir,  now  approaching  completion,  is  aboul  ',; 
miles  north  of  New  York  City.  From  the  impoundint 
reservoir,  the  water  will  flow  by  gravity  through  th 
Catskill  Aqueduct  to  the  Kensico  storage  reservoir  abor 
15  miles  north  of  the  city  line,  from  whence  the  flo\ 
will  be  continued  by  gravity  in  the  aqueduct  to  the  Hi] 
View  equalizing  reservoir,  just  north  of  the  city  lint 
From  Hill  View  Reservoir,  .1  pressure  tunnel  deep  in  th 
rock  extends  the  length  of  Manhattan  Islam!  and  undo 
the  Bast  River  into  Brooklyn.  Frequent  connections  wi 
be  made  along  the  line  of  the  tunnel  with  the  pipe  distr 
bution  system,  and   pipe  extensions  from  the  end  of  th 
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tunnel  in  Brooklyn  will  be  carried  through  the  Borough 
of  Queens  and  another  across  the  Narrows  to  the  Silver 
Lake  distributing  reservoir,  on  Staten  Island. 

North  of  Hill  View  Reservoir,  there  are  three  meters 
tunning  parts  of  the  aqueduct  constructed  in  open  cut. 

3oi >f  the  reservoir  other  meters  will  be  parts  of  the 

construction  in  tunnel  aud  in  riveted-steel  and  cast-iron 
The  locations  of  the  meters  and  their  principal 
properties  are  indicated  in  the  accompanying  table. 

Functions  of  Meters  and  General  Considerations 
ix  Design 
A>    will    be   readily    appreciated,    the    purpose    of   the 
mm  i.  rs  in  the  pressure  tunnel  and  in  the  pipe  extensions 
south  of  Hill  View  Reservoir  is  that  of  measuring  the 
quantities   of   water   supplied    to    different    parts   of   the 
greater  city.    The  three  meters  north  of  Hill  View  Reser- 
\oir  have  a  somewhat  wider  function.     For  its  usefulness 
adulating  the  flows  to  some  predetermined  quantity,  a 
meter  is  placed  in  the  aqueduct  just  below  the  outlets  of 
both  reservoirs.     Another  meter  just  above  the  aqueduct 
inlet  to  Kensico  Reservoir  furnishes  a  positive  measure- 
ment, in  connection  with  the  meter  below,  of  gain  or  loss 


in  storage  through  runoff  from  the  watershed  of  the  reser- 
voir, evaporation  from  water  surface,  leakage  of  reser- 
voir structures,  and  other  local  causes.  Besides  these 
functions,  the  meters  as  located  will  furnish  useful  in- 
formation as  to  net  gain  or  loss  of  aqueduct  water 
through  leakage  ami  infiltration,  one  or  the  other  of 
which  will  take  place  in  some  measure  for  the  greater 
part  of  the  length  of  the  aqueduct. 

As  all  id'  the  meters  are  in  the  direct  line  of  the  aque- 
duct, pipe  or  conduit  and  there  are  no  bypasses  around 
them,  they  are  designed  to  have  the  full  capacity  of  the 
structures  of  which  they  form  a  link.  They  will  oper- 
ate under  full  capacity  with  positive  throat  pressures  at 
the  indicating  apparatus,  and  with  losses  of  head  which 
will  never  be  more  than  one  foot  for  the  whole  length  of 
the  larger  meters.  The  saving  of  head  was  important, 
because  extravagance  in  this  particular  would  result  in 
larger  size  and  increased  cost  per  foot  for  the  whole 
length  of  this  long  aqueduct. 

Design   of  Meters   in   Open-Cut   Aqueduct 
It  was  necessary  that  the  meters  in  the  open-cut  aque- 
duct be  so  constructed  that  the  tubes  would  be  full  of 
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Fig.   2.     Bronze  Throat  Casting   Set 
and  Braced  in  Position 

Fig.  3.     Building  Concrete  Form  tor 
Section  of  Downstream  Tube  Ad- 
joining    Bronze  Throat 
Casting 


Fig.  4.  Bronze  Throat 
Casting  Inclosed  in- 
Concrete,  Concrete 
Register      Chamber, 

AND         CoNCIiET  E 

Cradle     for     Meter 
Tube. 

(Although  the  major  por- 
tion of  the  Kensico  meter 
and  approaches  was  built 
on  rock  foundation  it  was 
deemed  advisable  to  build 
a  cradle  throughout,  on 
account  of  the  large 
amount  of  work  that  would 
have  to  be  done  over  the 
bottom  of  the  cut  in  build- 
ing support  blocks,  placing 
forms,  assembling  steel, 
etc.  Even  with  this  cradle 
it  was  found  extremely 
difficult  to  get  the  spam 
under  the  forms  properly 
clean  for  placing  the  nm- 
crete.) 


Fig.  5.    Placing  StebS 
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[IrSTREAM         M  E  T  R  It 

Tube. 

(For  both  this  and  (be 
ol  her  I  runcated  cone  a  dif- 
t .  rcii I  length  of  both  Innei 
and  outer  rod  was  i  •• 
kpilred  for  each  position. 
At  (ho  left  there  maj  I" 
seen  :i  complete  ring  of 
reinforced  concrete  around 
the   bi  on   ,■   throat    casting.) 
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Pig.  8.   Looking  Upstream  from  \  Point  Just  Down- 
stream  from  the   Bronze  Throat  Casting 

i  in    ii,.     foreground   Is   the    throat   casting;    In    the    middle 
e,    iii,     bronze    upstream    plesometer    casting;;     In     the 
bad  i  round,  the  completed  relnforced-concrete  meter  tune,  ol 
ni  section.) 
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Tube,  Looking  Downstream   coward  Bronze 
Throa  r  C  isting 


Meter  in  Opera  Cut,  CatsRill  Aqueduct,    New  York  Water  Supply 
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water  for  the  smallest  flows.  Accordingly,  locations  were 
sought,  near  the  desirable  geographical  positions  for  the 
meters,  where  the  profile  of  the  surface  favored  minimum 
construction  cost  for  these  depressed  portions  of  the 
aqueduct.  A  study  of  possible  types  of  construction  for 
the  meters,  including  some  experiments  with  reinforced- 
concrete  aqueduct  sections,  led  to  the  decision  to  eon- 
struct  the  meters  of  reinforced  concrete  and  introduce 
bronze  linings  at  the  throat  and  upstream  piezometer. 
Bronze  was  selected  for  these  important  parts,  because  it 
seemed  to  promise  a  long  life  without  change  in  area  of 
water  section  from  erosion,  or  roughness  of  surface  from 
corrosion,  and  the  probability  of  less  fouling  of  surface 
from  growths  of  organisms  than  would  be  the  case  with 
other  available  materials.  There  was  presented  for  de- 
sign, then,  an  aqueduct  section  of  uniformly  varying 
diameter,  loaded  internally  and  externally.  The  inter- 
nal load  results  from  a  head  of  water  not  more  than  two 
or  three  times  the  diameter,  giving  a  pressure  at  the 
bottom  greater  than  at  the  top.  The  external  loads  pro- 
ducing stresses,  including  the  weight  of  the  masonry,  are 
far  from  uniform. 

Early  in  the  studies  looking  to  the  design  of  this  type 
of  aqueduct,  it  was  recognized  that  the  stresses  in  the 
steel  would  have  to  be  low  enough  so  that  concrete  and 
steel  would  act  together  in  tension  without  cracking  of 
the  masonry,  in  order  to  obtain  water-tightness  and  pro- 
tection for  the  steel.  Besides  the  loss  of  water  and  other 
evils  incidental  to  leakage  which  obtain  in  general  for 
all  types  of  aqueduct,  we  have  the  peculiar  objection  in 
the  type  under  discussion  that  leakage  past  the  reinforc- 
ing metal  would  give  rise  to  corrosion  and  subsequent 
in. -inn  of  tin'  steel. 

When  tin'  studies  were  undertaken,  the  only  reinforced- 
concrete  pipes  which  had  been  constructed  for  operation 
imii'  r  pressure  were  some  put  down  by  the  United  States 
Reclamation  Service.  These  pipes  were  reasonably  tight; 
but  a  study  of  the  conditions  indicated  that  a  consider- 
able turbidity  of  the  water  was  probably  an  important 
factor  in  the  leakage  results  obtained,  as  it  appealed  that 
■  '  ■  !(  te  were  closed  by  entrained  line  silt 
ted   from  the  wati  r.      \-   thi    clear,   potable   water 

which    i      to    Q0W    111    the   Catskill    Aqueduct    would    not   be 

ed   to   furnish  silting  materials,   tests  of  aqueducl 

nder  conditions  as  nearly  as  possible  like  those 

of  the  actual  service  appeared  justified  as  a  precedent  to 

-,i   these  importanl   -t  ructures.     There  are  re- 

infon  ed  i  om  rete   seel  ions   of   the   aqueducl    oilier    than 

the  Venturi  meter..  These  sections,  including  the  meters, 

boul   16,000  ft.  in  length,  and  will  be  operated 

under  head-  e  <  i  eding  n :as<   50  ft.  on  i  he  center  of 

the  pi  orced-i  oncrete  sections  are  for  the 

ino-i  pari  single-unii  links  in  the  aqm  duel  i  hair  and 
-bon  ■  lasl         -    the    tandard,  plain 

-  ■  tion.    which    is    liberally    de  igni  d    I") 
contint 

\    ■  of   reinfon  ed-i  om  n  te   pipe.    II    ft.   in 

nd  2 1'»  ft,  lot  '    led  on  the  aque- 

ducl line  ii  to  become 

of  tl  ii    found   upon   test    n 

for  the  put  pose.    This 
H  in.  thick,  steel 

in  part  wit] 
in.,  and   in  p. nt    vitb  doubli 

<  'on.  r<  iporl  ion   of    I 


volume  of  cement  to  51/2  volumes  of  aggregates;  broke 
stone   with   sand  and  with   screenings,   and   gravel   wit 
sand  being  used.     The  pipe  was  tested   when   dy2  to 
months  old. 

The  tests  of  the  experimental  pipe  showed  it  quite  sa 
isfaetory  up  to  pressures  of  about  40  lb.  per  sq.in.,  bi 
at  higher  pressures  it  leaked  through  joints  which  fornn 
in  the  concrete.  For  pressures  up  to  -10  lb.  per  sq.in.,  tl 
quantities  of  water  which  passed  through  the  walls  of  tl 
pipes  were  consistent  with  the  laws  of  percolation  throw 
concrete.  The  leakage  increased  rapidly  with  increase 
of  pressure  above  40  lb.  per  sq.in.,  and  at  about  54  lb 
numerous  longitudinal  cracks  formed,  some  large  enoug 
to  be  plainly  visible  on  the  outside  of  the  pipe,  but  most! 
observed  only  on  the  inside  wall  when  drying.  The  pre 
sure  cracks  differed  in  behavior  from  the  porosity  of  tl 
concrete  at  the  lower  pressures,  in  that  they  did  I 
tend  to  silt  up.  On  the  contrary,  the  pressure  cracl 
seemed  to  enlarge  with  repeated  applications  of  the  pre 
sure. 

These  tests  supplied  knowledge  of  quantitative  vah 
for  determining  the  control  of  stresses  in  the  materia 
necessary  for  a  reasonable  measure  of  water-tightnes 
An  analysis  of  the  results,  supported  to  some  extent  1 
experience  with  similar  pipes  constructed  by  the  Recli 
mation  Service,  led  to  the  adoption  of  200  lb.  per  sq.i:: 
for  maximum  working  tensile  strength  in  concrete,  coi 
crete  and  steel  acting  together,  and  6000  lb.  per  sq.i] 
for  maximum  working  tensile  stress  in  steel  when  tl 
concrete  takes  no  tension,  as  at  an  accidental  joint.  Se> 
tions  were  investigated  for  controlling  load  conditio] 
with  reference  to  both  of  the  criteria,  but  it  was  disco' 
ered  that,  in  general,  the  design  for  steel  to  take  all  of  tl 
stress  met  also  the  condition  imposed  as  to  stresses  i 
concrete  and  steel  when  acting  together. 

Study  of  the  test  sections,  interpreted  with  respect  I 
other  observations  on  behavior  of  concrete  showed,  amor 
other  things,  the  particular  importance  in  these  stru 
tures  of  keeping  concrete  thoroughly  wet  until  set. 
the  concrete  is  allowed  to  set  dry.  shrinkage  is  likely  I 
produce  initial  tensile  stress  in  it,  with  a  corresponds 
compression  in  the  steel,  which  acting  together  with  tl 
load  stresses  may  break  the  concrete.  Even  with  the  bei 
of  management,  the  initial  stress  in  the  materials,  di 
to  shrinkage  of  the  concrete,  is  an  uncertain  factor  whic 
must  in  the  design  be  recognized  iii  determining  tl 
quantity  and  distribul  ion  of  materials. 

Il  is  highly  desirable  to  cast  the  concrete  of  structure 
designed   to  hold   water  against   a  smooth   metal    form.  b. 

cause  the  9urface  skin  which  is  thus  for I  is  highly  n 

sistani    to  the  passage  of  water.     Some  laboratory  tost 
made   in   connection   with   this  and   other  work   indicate! 
the  value  of  the  two  surface  skins  on   I   to  " ' '.,  <  om  rel 
in  resisting  the  passage  of  water  to  be  equal  to  many  foi 

oi  concrete.    The  relative  vnl f  the  surface  skin  wool 

undoubtedly  be  less  witli  n  ion,  rete  richer  in  cemen 
but,  nevertheless,  the  conclusion  is  warranted  that  il 
tightness  of  a  concrete  pipe  depends  in  large  measui 
upon  the  continuity  of  the  Burfaee  skins,  particularly  tl 

or  i.     Screening     were  found   nol  as  Rafisfactoi 

natural     and    in    producing  a   uniformly   dense   em 
crete  with  a  I    ui  fi skin. 

Brief    tud}   of  the  conditions  made  il  dear  thai   iw 

ol     teel  would  be  ad\  isable  to  care  for    mli   >  an 

ing   mi.  i  nol     tr<     e     o     w  ould   be    Im  cd   bj    noriai 
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loading,  and  because  the  sections  would  have  a  greater 
stability  range  for  accidental  or  abnormal  loadings  than 
would  a  section  with  a  single  bar  on  the  tension  side 
as  determined  for  some  particular  loading.  The  section 
presented  for  analysis  of  stresses  was  essentially  a  ma- 
sonry ring  with  transverse  steel  bars  embedded  near 
the  inner  and  outer  surfaces  (see  cross-sections,  Eig.  1). 
The  steel  is  everywhere  covered  by  a  nominal  thickness 
of  not  less  than  1  in.  of  concrete.  This  concrete  cover, 
which  may  appear  excessive  when  compared  with  good 
reinforced-concrete  design  for  some  conditions,  is  believed 
to  be  justified  in  these  water-carrying  structures,  in 
order  that  there  may  be  a  sufficiently  ample  concrete  pro- 
tection for  the  steel  after  reasonable  allowance  for  un- 
avoidable inaccuracies  in  placing.  The  shape  of  ma- 
sonry section  and  relation  between  concrete  and  steel 
areas  for  least  cost  of  the  structures  had  to  be  determined 
by  comparison  of  trial  sections.  In  each  case,  several 
ble  loadings  had  to  be  independently  investigated 
to  discover  the  critical  condition.  The  design  of  these 
preliminary  sections,   was.   of   course,   perfected   only   to 

n   essary  for  the  purpose. 

The  method  adopted  for  stress  determination  was 
largely  a  graphical  one.  Force  lines,  the  resultant  of  in- 
terna! and  external  loadings,  including  the  weight  of  the 

ry,  were  drawn  in  the  usual  way  on  the  sections; 

iic  el'  these  force  line;-  which   fixes  the  position  of 

liter  of  internal  stress  in  the  materials  being  deter- 
mined by  applying  the  "least  work"  criterion,  in  accord- 
ance wilh  the  theorem  of  Castigliana.     This  theorem,  as 
applied,  recognizes  that  the  distribution  of  internal 

-  in  a  stable,  elastic  rib  supporting  external  forces 
will  he  such   that  the  aggregate  work  performed  by  the 

al  forces,  or  stresses,  is  a  minimum.     In  these  sec- 
tions, the  internal  forces  were  in  all  cases  so  nearly  sym- 

d  about  the  vertical  axis  that  the  direction  of  the 

mt  at  middle  of  crown  and  invert  could  ho  taken 

onial   in  direction.     The  position  of  the  true  line 

had  tn  he  sought  by  the  laborious  "cut  and  try"  process, 

perience  sunn  gave  such  adeptness  that  a  line  could 
generally  be  determined  nearly  enough  for  practical  pur- 

!i  three  or  four  trials. 

Registering  Apparatus 

The    registering,    indicating    and    recording    machines 
-i'  meter-  aic  equal  to  the  highest  development  of 
this  apparatus.     A   large   indicating  dial   shows  the   rate 
tllons  per  day.     This  will  be   particularly   useful  in 
regulating  Hows  in  the  aqueduct  tn  the  desired  quantity. 
The  counter   dial    will    show    total    gallons    which    have 
I    (be   meter.     This    feature    is   similar   l<>   the   dial 
of  an  ordinary  water  meter.     The  recorder  dial  holds  a 
charl  which  gives  a  continuous  autographic  record 
"f  rate  of  flow,  useful  as  a  permanent  record  of  intended 
■    'denial  fluctuation  in  flow,  and  may  serve  as  a  rec- 
ord independent  of  the  counter  of  the  total  gallons  which 
have    passed    tile    meter.      Rronze,    aluminum    and    other 
tioncorrosivc  metals  are   used   largely   in    this  apparatus, 
il    i-;  otherwise   designed   by    the    manufacturers    for 
reliable  and  continuous  scr\  ice. 

Construction  of  Vkntithi    Mini;-.  t\   Open-Cot 
\',<i 

\  the  three  meters  in  open-cul  aqueducl  are  practic- 
ally identical  in  design,  and  the  method-  of  construction 


are  much  alike,  the  construction  of  the  Kensico  meter, 
located  just  below  Kensico  Reservoir,  will  be  described 
as  typical  of  all.  The  first  attack  was  the  building  of  a 
short  piece  of  double-barrel  culvert  long  enough  to  sup- 
port the  meter  over  it  and  provide  permanent  control 
for  the  flow  of  the  stream  during  construction.  This 
work  was  done  in  the  fall  of  1911,  as  was  also  the  as- 
sembling of  the  throat  castings,  and  the  building  of  the 
walls  of  the  register  chamber  supporting  them.  The 
construction  of  the  rest  of  the  meter,  and  its  approaches, 
spread  over  the  entire  working  season  of  1912.  Fig.  1 
shows  the  details  of  the  meter  and  recording  chamber 
and  Figs.  2  to  9  are  views  of  the  meter  during  construc- 
tion. 

An  interesting  feature  of  the  earlier  construction,  the 
support  of  the  heavy  bronze  throat  castings  while  erect- 
ing forms,  placing  steel  and  depositing  concrete,  is  shown 
in  the  views.  Figs.  2  and  3.  The  longitudinal  timbers 
of  this  support  are  carried  on  crib  work  entirely  outside 
the  limits  of  the  concrete  cast  to  be  made  for  the  sup- 
port of  the  throat  castings  and  for  forming  the  side- 
walls  of  the  register  chamber.  The  throat  castings  were 
assembled  and  braced  with  care  before  the  forms  for 
the  adjacent  section  of  the  meter  tube  and  for  the  side- 
walls  of  the  chamber  were  built.  Just  before  the  plac- 
ing of  the  concrete,  slight  defects  in  alignment  and  ele- 
vation were  corrected  and  additional  bracing  placed. 
After  the  concrete  forms  were  removed,  the  castings 
were  found  to  be  very  close  to  the  desired  position. 

While  setting  the  throat  castings,  it  was  discovered  that 
the  two  sections  when  assembled  did  not  match  as  to  in- 
terior shape  by  as  much  as  %  in.  Inquiry  developed  that 
there  had  been  no  such  defect  in  these  castings  before 
shipping  from  the  foundry.  Careful  measurements  of 
the  sections  indicated  that  both  of  them  had  been  slightly 
distorted,  due  probably  to  handling  in  transit.  Ordinary 
jack  screws  were  applied  to  the  short  diameters,  and  by 
careful  manipulation,  the  two  castings  were  brought  to 
practically  perfect  circles,  and  made  to  tit  so  closely  that 
the  joint  between  them  was  barely  evident  to  the  touch. 

To  prevent  foreign  materials  from  entering  the  piezo- 
meter chambers,  and  to  preserve  the  sharp  edges  of  the 
piezometer  holes  from  injury,  a  stout  wood  protection 
was  built  over  them  and  preserved  during  the  construc- 
tion period. 

Throughout  the  meter  proper  and  the  approaches 
thereto,  the  work  was  built  in  sections  of  approximately 
15-l't.  length,  measured  on  the  center  line  of  the  waterway 
and,  with  the  exception  of  the  cradle  portion,  the 
concrete  (Fig.  I)  was  cast  monolithically.  This  necessi- 
tated support  of  the  inside  forms  which  was  accomplished 
by  constructing  support  blocks  (  Pig.  1  )  of  concrete  ahead 
of  the  placing  of  the  forms  lor  each  section.  The  -up- 
port  blocks  were  made  with  offsets  on  their  ends  and  side- 
to  form  waterslops  and  to  insure  greater  stability  through 
.-pleading  of  tin'  base.  There  were  four  support  blocks 
built  under  each  section,  spaced  3.75  ft.  apart  and  so 
placed  as  to  leave  equal  lengths  of  form  projecting  at 
each   end. 

Before  placing  the  order  for  the  -led  rods,  stations 
on  the  .cuter  line  were  established  for  each  rod  ami  the 
required  lengths  of  rod-  computed.  In  the  subsequent 
placing  of  the  steel  the  stations  previously  established 
for   each    rod    were   adhered    to   and    every    ell'ort    made    to 

place  ami  hold  the  rods  in  their  proper  positions. 
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The  inner  rods  being  circular  in  shape,  were  bent  sat- 
isfactorily by  wrapping  them  about  a  wooden  cone.  This 
was  done  by  a  gang  of  men  inserting  one  end  of  the  rod 
to  be  bent  under  a  clamp  at  the  proper  point  on  the  cone, 
then,  holding  the  rods  in  the  bands,  the  men  walked 
around  the  cone  keeping  the  rod  in  such  a  position  that 
it  traced  a  true  circle  on  it.  In  order  to  make  a  good 
lap.  with  proper  curvature  of  the  rod.  it  was  necessary, 
after  bending  from  one  end.  to  insert  the  other  end  and 
bend  for  a  short  distance  as  before.  It  was  found  by 
trial  that,  with  the  quality  of  steel  used,  a  circle  of  about 
two-thirds  the  required  diameter  of  the  bent  rod  would 
allow  for  the  spring  in  the  steel  and  give  the  desired  cur- 
vature. A  similar  form  was  tried  for  the  outer  rods,  but 
for  the  required  shape  this  method  was  found  not  to  be 
feasible.  After  receiving  a  rough  preliminary  bend,  the 
outer  rods  were  laid  on  a  platform  and  bent  with  a  rail 
bender  to  a  line  inscribed  thereon. 

Wooden  forms  were  used  throughout.  The  inside  forms 
were  huilt  with  center  ribs  I  in.  thick,  made  by  nailing 
together  segments  sawed  from  2-in.  plank.  These  were 
braced  horizontally  and  vertically  with  4x6-in.  timbers. 
For  the  truncated-cone  portions  (Figs.  :?  and  5)  the  sta- 
tion and  proper  diameter  for  each  cent<  r  were  established 
in  advance  and  all  the  centers  made  up.  As  the  work 
progressed,  the  centers  for  each  section  were  erected  in 
their  proper  relative  positions  on  a  platform  and  2-in. 
lagging  beveled  on  each  side  to  aid  in  forming  a  smooth 
curve,  nailed  to  them,  the  outside  surface  calked  and 
planed,  and  tie  form  oiled  and  swung  into  position  with 
a  derrick.  Each  set  of  lagging  was  used  a  number  of 
times  on  -Me.  essive  easts. 

For  the  1 7 -t t .  diameter  sections,  the  inside  forms 
were  made  with  centers  similarly  constructed  hut  built 
in  two  halves  and  erected  with  longitudinal  key  timbers 
strutted  mio  place  so  thai  in  order  to  draw  the  forms 
n  was  only  necessary  to  knock  out  these  struts  and  remove 
the  form  in  two  pieces. 

The  outside  forms  and  bulkheads  were  built  in  place 
for  each  ca-t  and  were  made  up  of  :'  in.  ribs  and  lagging 

with    lOxlO-in.   wale.-   al    the   bottom    and   at    the   horizontal 

etet  Spaces  were  [efl  in  the  outside  form  to  permit 
spading  from  the  outside  -one  opening  being  at  the  bot- 
tom, another  just  above  the  horizontal  diameter  and  a 
third  ai  the  top.  The  firsl  two  mentioned  were  filled 
with  lagginj  the  concrete  reached  their  eleva- 

tions. Openings  were  also  left  in  the  bulkheads  to  en- 
able men  to  gel  within  the  forms.  Inside  and  outside 
were  tied  together  with  wires,  which  were  cut  back 
from  the  la- e  oJ  il"'  ■  oncreti  al  ter  remoi  ing  the  forms 
and   ':  topped   with   mortar.     No   interior  coun- 

terweighing of  forn         i     found  to  he  nei  essary. 

It  was  found   t<  mtageoue  to  drill    I  in.  hole 

between  each  rib  through  the  inside  forms.     These  holes 
were   used  In  establish   the   fact    during    the 

te  was  filling  the  entire 

under  the  form. 
Ml  concrete  used  wa    i<<<  ed   in   Ran  omi    mixei     al  a 
plan!  l'.'11"  ft.  away .  and  i  on  .  fed  them  e  in  bottom  dump 

inn  then    rehandled  by 
neai  ick.    The  mi  tun    used  wa     I 

to  s  i  rete  and  1  to  6  for  n  inforced  work. 

In  depositing  the  concrete,  if   wa     found   hen     s    on 

other  similar  work,  thai  there  wa-  a  di  ihm  i  advantage  in 

the  top  of  the  form  to  dump 


upon.  The  platform  as  used  on  the  meter  casts  bail  a 
hip  in  the  center  and  removable  side  boards.  This  form 
of  platform  made  possible  the  absolute  control  of  the 
amount  of  concrete  being  placed  at  any  one  point,  kept 
the  rods  and  top  of  the  form  clean  and  by  keeping  hoards 
on  one  side  at  a  time  made  it  possible  to  work  with 
inside  the  cast  on  the  opposite  side.  This  last  was  an 
important  feature  as  it  was  practically  impossible  to  pn 
vail  upon  the  men  to  stay  inside  the  east  if.  through 
carelessness,  concrete  was  likely  to  he  dumped  upon  them, 
and  their  presence  there  was  absolutely  essential  for  good 
work. 

After  the  excavation  and  construction  of  the  cradle 
and  support  blocks,  the  form  was  swung  into  place  on  the 
support  blocks  by  the  derrick.  Then  the  requisite  num- 
ber of  inside  and  outside  rods  w^yr  threaded  over  the 
inside  form  and  distributed  between  the  support  blocks  in 
proper  proportion  by  lifting  the  end  of  the  inside  form 
and  passing  the  rods  between  it  and  the  support  blocks. 
When  fbe  rods  were  all  distributed,  they  were  secured  in 
proper  positions  by  bolted  wood  clamps.  Three  of  the 
clamps  were  placed  on  each  rod — one  at  the  top  and  one 
on  each  side.  The  rods  were  then  wired  to  the  H-in. 
tie-rods  and  the  clamp  left  on  all  the  rods  at  the  top 
hut  only  upon  every  third  rod  at  the  sides. 

At  the  commencement  id'  concreting,  the  side  hoards 
on  the  dumping  platform  on  the  top  of  the  forms  were 
removed  on  one  side  and  a  number  of  hatches  dumped. 
Boards  were  then  removed  on  the  opposite  side  and  the 
first  boards  replaced  and  the  same  number  of  batches 
dumped.  In  the  meantime,  the  men  on  the  first  side 
crawled  inside  the  form  and  spaded  thoroughly  the  con- 
crete placed.  This  process  was  continued  throughout  the 
cast  until  the  space  between  the  inside  and  outside  form 
became  no  narrow  that  it  was  advantageous  to  dump  a 
bucket  on  the  center  of  the  form  and  allow  it  to  spread 
equally  on  each  side.  Owing  to  the  (lose  spacing  of  the 
rods,  TV,  in.  c.  to  c,  and  the  numerous  support  blocks, 
the  portion  id'  the  cast  below  the  invert  was  most  diffi- 
cult. Il  was  found  (hat  there  was  a  tendency  toward 
separation    of    the    stones    and    the    mortar    in    the    early 

stages  of  the  work,  the  slones   falling  on   the  outsii 

the  cradle  and  mortar  flowing  around  the  form  toward 
the  center.  To  correct  this,  sloping  hoard--  were  intro- 
duced   just    above    the    lop   of   the   cradle   and    just    nulsidc 

tl utside    rod-.     The     falling    concrete    struck    these 

hoards  and  was  shot  effectively  under  the  inside  form. 
In  spading  the  lower  portion  of  the  work  it  was  found 
that  a  round-pointed  bar  was  the  most  effective  tool  to 
use   in    dislodging    the   dams  of   slones    (hat    would    form 

ler  the  rods  and  aboul  the  support  blocks.     This  would 

dislodge    the    si s    without    becoming   entangled    it  ell 

as  flattened  rod-  or  spades  did.  As  the  concrete  ap 
proached  the  inverl  elevation,  the  holes  on  the  inside  of 
the  form  were  carefully  watched  and  as  fas!  as  rich  con- 
i  rete  appca  red  they  w  ere  plugged.  I  n  numerous 
extraordinary  efforts  were  necessary  in  Ihe  vicinity  of  a 
hole  iu  order  lo  produce  a  satisfactory  result. 

Throughout  this  work.  Ihree  things  were  recognized  |l 

oi  particular  importance:  careful  bending  ami  placing  ol 

teel,  i  borough   mi  s  ing   of  i  om  rete  and  efficient   working 

and    spading    within    the    form-      cut    being   taken    not    le 

allow  more  concrete  dumped  in  any  one  place  than  Id 

be    properly    worked.      Until    (I mcrctc    reached    the 

heigh!   of  the  horizontal   diameter  on  each  side,  il   wa 
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imnd  important  for  best  results  to  have  two  inspectors  on 
he  work,  one  on  each  side. 

The  Board  of  Water  Supply  which  is  building  the 
'atakill  works  consists  of  three  commissioners:  Charles 
itrauss,  president,  Charles  X.  Chadwick  and  John  F. 
ialvin.  J.  Waldo  Smith  is  chief  engineer.  Designs  and 
pecifications  for  the  meters  were  prepared  by  Head- 
liiarters  Department  of  the  Engineering  Bureau,  of 
ihich  Alfred  D.  Flinn  is  department  engineer.  The 
nefers  have  been,  or  are   being,   constructed   under  the 

i,i-]iiii  of  the  several    field  departments  by  contrac- 

ors  for  portions  of  the  aqueduct,  and  other  structures 
ii  Mime  of  the  contracts  for  which  one,  or  more,  of  the 
inters  are  included. 


BroKesa   Water  MaHims 
S'aSs^S'oss'lfsice  3D: 

H©w  Yos-M  Cnty 

Two  water  mains — a  12-in.  and  a  6-in. — on  33rd  St., 
net  west  of  Fifth  Ave.,  Xew  York  City,  broke  at  4  a.m., 
hi  Apr.  13,  flooding  the  two  Long  Island  R.R.  tubes, 
vhieh  are  under  33rd  St.  near  this  point,  the  subcellar 
if  the  Waldorf-Astoria  Hotel,  the  elevator  pits  of  the 
'anibridge  Building,  and  the  cellar  of  the  Security  Bank. 


3^HTinf5W 


t»HM 


Street  Damage  by  Broken  Water  Mains 

The  accident  was  reported  to  the  W.  30th  St.  Police 
Station  at    1:10  a.m.,  and  complaint  was  received  by  the 
repair  station  of  the  Water    Department  at    1:45.     An 
me  force  cut  off  the  water  and  removed  the  dam- 
pipes.     The  water  supply  of  the  vicinity  was   not 
ipted. 
The  water  in  the  railroad  tunnels,  which  is  reported  to 
eached  a  maximum  depth  of  '.''-j  ft.,  was  pumped 

- i   as   the  broken    mains  were  cut  out.     Traffic 

m   these  tubes  is  lightest  at  this  hour  and  was  bul 
ittle  interrupted. 

The  hole  in  the  street,  shown  in  the  cut,  is  about 
10x40  ft.  I.v   15  ft.  deep.     The  paving  on  33rd  St.  is  as- 

A  GraaKa-Elevatoc  Esxplosioini  && 
GallvesftcDE&j,  Tessas 

\n  explosion  seriously  damaged  a  large  grain  elevator 
b!  Galveston,  Tex.,  on  the  morning  of  Mar.  30.  The  ex- 
plosion was  loll. .wed  by  a  burs!  of  flames,  bul  the  lire 
was  controlled  by  the  automatic  sprinkler  system. 

The  main  damage  occurred  on  the  bin  Hour  directly 
under  the  roof,  as  shown  in  the  cut.  About  300  ft.  of  the 
exterior  walls  were  ripped  out,  and  200  ft.  more  bulged 


out  on  each  side  of  the  break.  These  walls  were  con- 
structed of  2x6-in.  studding,  spaced  30  in.  on  centers,  and 
covered  with  1-in.  sheathing,  to  which  heavy  corrugated- 
iron  sheeting  was  nailed. 

According  to  those  present,  there  was  first  a  muffled 
roar,  accompanied  by  a  flash  as  the  upper  part  of  the 
building  appeared  to  bulge  out  in  a  cloud  of  lilaCc  smoke 
or  dust  mingled  with  sheets  of  flame.  This  was  followed 
immediately  by  a  deluge  of  water.  The  sprinkler  system 
acted  instantaneously,  quenching  the  fire. 

There  are  many  exposed  lighting  wires  throughout  the 

structure,   but    investigation   shows   them   to   be   in   g I 

condition. 


Showing  the  Location-  and  Extent  of  the  Grain- 
Elevator  Explosion*  at  Galveston 

The  elevator  was  built  in  1903  at  a  cost  of  about  $350,- 
000,  and  at  the  time  of  the  explosion  contained  80,000 
I'u.  of  grain,  of  which  about  L0%  was  damaged.  The  dam- 
age to  the  building  amounts  to  aboul  $3000.  No  machinery 
was  injured,   nor  was  anyone  hurt. 

8 

Sewer     Stoppage*     tiy     Tree     Hoots     nt     llrn/ll.     Iml.,     have 

caused  much  trouble  for  the  past  eight  years.  In  nearly 
even  case  of  stoppage  thus  far  remedied,  we  are  Informed 
by  Fred  C.  Wilson.  City  Engineer,  It  has  been  necessarj  to 
take  "lit  the  sewer  pipe  to  remove  the  roots.  To  obviate 
further  difficult}  of  this  sort  the  City  Council  has  passed  an 
ordinance  prohibiting  the  planting  of  North  Carolina  and  sil- 
ver poplars,  the  kin. is  or  trees  giving  the  most  trouble,  with- 
in ion  fi.  of  any  storm  or  sanitary  sown.  \\v  understand 
that  cottonwood  trees  are  also  ln< -nolo, i  in  the  ordinance 
The  ordinance  also  requires  the  cutting  down  of  such  trees 
as   ovist    within    the   same   distance.     Very    little    difficulty   is 

•    i meed    in    the    enforcement    ot    this   ordinance   after   the 

property  owners  realise  the  damaging  effect  of  the  tree  roots 
in  the  sowers  and   in   wells  .iiso 


sin 
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22<o>ffi\e  off  thi<s  Hew  IforM^ 
Hew  Haveim  ®.  Inlgi.rft<= 


The  first  serious  derailment  in  the  electric  zone  of 
the  New  York,  New  Haven  &  Hartford  E.R.  occurred 
Sunday,  Apr.  1  '1,  about  a  mile  east  of  Harrison,  N.  Y.,  or 
about  25  miles  from  New  York  City.  There  were  no 
casualties,  no  passenger  was  injured  beyond  a  few  bruises, 
and  even  the  motorman  of  the  double  locomotive  escaped 
without  further  injury  than  cuts  and  bruises. 


next  tower  squarely  ami  entirely  demolished  it.  breaking 
the  feed  wires  which  were  carried  on  crossarnis  at  i 
and  automatically  cutting  off  the  current  supply  from 
the  power  house  at  Cos  Cob,  Conn.  The  site  of  tin 
wrecked  tower,  and  the  overhead  bridge  carrying  tin. 
catenary  trolley  wires  suspended  by  a  wrecking  crane; 
are  shown  in  the  accompanying  view. 

The  cause  of  the  derailment  is  not  known  at  this  writ- 
ing, but  it  is  supposed  to  have  been  due  to  the  breaking 
of  a  flange  or  the  dropping  of  some  part  of  the  leading 
locomotive.  From  the  manner  in  which  the  track  wat 
cut  up  it  is  apparent  that  the  wheels  of  the  pony  trucks 


(Courtesy    el'    X.    Y.    "World  "  i 

Derailed  Electhii    Thain,  V  V.,  N.  II.  &  II.  R.R.,  \i:w;  Barrison, 

Catenary  Trolled  Si  sti  m 


N".    Y.;   Sin 


\Y  RECKED 


i  rain,  kno1  I       Green  Mountain  <  s  press,  was 

i  spei  d  of  approximately  50  miles 

per  hour.     It  was  drawn  by  two  electric  locomotives  (di 

tl   in    Eng]  peering    \  i  ws,  of   I  »ee.  •'!  I,   L908,  and 

pre\  i"  i  a  imposed  of  two  all    teel   mail 

a    wood    combination  and    smoking   car, 

three  wooden  day  coaches  and  two  wooden  Pullman  i  ii 

Soon   afti  i  long  i       el    bout     '    I    to   the 

i  9  a.m.,  the  moto  i  aware  thai  th  ■ 

leading    l mol  i  the  train 

n  omol  ivi     and    hi 
four  cars  had  lefl 

il  red  on  the  outer  of  the  two  •  i 

bound                                        teel  towe:     Prom  which  thi 
-  v  trolley                           ided  "ere  n  rei  i  ed.  Tlie 
o 
1  irely  collapse.    The  I n  the 


of   loco tive   were   derailed    for  a   considerable   distauci 

before  the  motorman  realized  that  anything  was  wrong. 

The  accident  lied  up  all  electric  traffic  over  the  division 

for  six    hour-,   or   until   Ii    p.m.:   but    the  damage  to   the 

i  an    trollcj  system  was  not  so  serious  as  might  have 

I i   anticipated    from    the   character  of   the  derailment. 

Con  iderablc  difficulty    was  experienced,  however,   in     el 
tin»   the  derailed   locomotives  and  cars  on   the  track,  due 

i mplications   in    working   (he   wrecking  crane-   under 

the  network  of  wires,  especially  after  (he  power  wires  mi 
Hie  side  bad  been  rest  rung  and  the  danger  of  accidental 
contact  with  them  made  the  wrecking  work  hazardous. 

The  secti f  I  lie  railway  where  Ibis  aei  idenl  oci  nrred 

i     operated    In    simple-phase  electric   power   transmitted 
;,i    I  1,000  volt        The  trolley   line  is  of  the  "double  cnten 
ii  pen  ion"  form.      (For  description,  see  ExmxKKB 
i\o    \iu-.    Mar,   '."-'.    1906 ). 
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Newspaper  reports  of  April  ?  gave  prominence  to  a 
so  ml  led  gas-tank  explosion  in  the  story  ami  a  half  brick 
warehouse  of  the  Detroit  Blaugas  Co.,  which,  it  was  re- 
ported, severely  burned  two  men,  slightly  injured  three 
more  and  endangered  a  considerable  portion  of  the  busi- 
ness district. 

A  correction  of  these  somewhat  exaggerated  reports  has 
been  received  from  G.  J.  White,  Gas  Inspector  of  the 
Department  of  Pubic  Works.  It  appears  that  a  careless 
workman  carrying  an  open  lantern  entered  the  storage 
roum,  where  about  a  hundred  gas-filled  tanks  were  stored. 
A  leaky  valve  on  one  of  the  tanks  had  allowed  an  explos- 
ive mixture  to  accumulate  in  the  room.  The  explosion 
set  fire  to  the  building  and  the  heat  from  the  fire  ex- 
panded the  gas  in  the  tanks  until  they  were  under  suf- 
ficient pressure  to  allow  the  relief  valves  to  open,  when 
the  gas  stored  in  the  tanks  added  fuel  to  the  flames. 
These  tanks  are  filled  to  1500  lb.  pressure  and  the  safety 
valves  are  set  to  open  at  2200  lb.  None  of  the  tanks  ex- 
ploded, but,  of  course,  the  gas  all  escaped  and  made 
■  us  lire  in  the  heart  of  the  business  district. 

lilau  gas,  it  will  be  recalled,  is  a  petroleum  gas,  rum- 
pressed  to  liquid  state  and  confined  in  tanks  for  the  sup- 
ply of  isolated  lighting  and  heating  equipment.  This  ac- 
cident shows  the  danger  of  carelessly  handling  this  com- 
1  gas;  however,  it  should  also  be  a  noteworthy  il- 
lustration to  the  popular  mind  of  the  fact  that  a  gas 
fire,  in  the  absence  of  a  supply  of  explosive  mixture  with 
air,  docs  not  necessitate  disastrous  explosion. 


*atfi 


\i  ;i  meeting  of  the  Committee  on  Rapid  Transit  of 
the  Philadelphia  City  Councils,  Mar.  25,  1914,  the  Phila- 
delphia Rapid  Transit  Co.  submitted  a  proposal  for  the 

ion  of  the  projected  new  lines.  At  the  same  meet- 
in":,  the  Director  of  the  City  Transit  Department,  A.  M. 
Taylor,  presented  a  tentative  counter  proposal. 

The  company  proposed  to  build  and  equip  an  extension 
of  the  present  Market  St.  elevated-subway  road  to  Frank- 
ford   I  northeast  of  the  city)   at  a  cost  of  $8,912,000  and 

ire  control  of  a  tunnel  under  the  Delaware  River 
to  Camden,  \.  J.  (costing  $6,000,000  in  -V ;  bonds); 
the  City  would  build  and  equip  the  Chestnut  St.  (east- 
west)   subway  and  the   Darby  elevated  extension    (south- 

f  it)  at  a  cost  of  $1  1,855,000;  the  City  would  also 
build  and  equip  the  Broad  St.  (north-south)  subway  at  a 
cost  of  $42,075,000.     The  company  proposed  to  operate 

City-owned  lines,  deducting  from  net  earnings  a 
preferential  payment  for  the  decrease  in  tin'  company's 
net  income  below  that  of  thi'  year  prior  to  the  operation 
City-owned  lines,  and  also  deducting  interest  and 
sinking-fund  allowances  (cumulative)  on  the  city  invest- 
ment, dividing  tin'  balance  of  net  earnings  between  city 
and  company. 
The  i  also  proposed  to  discontinue  3c.  exchange 

and,  outside  a  central   delivery,  would  give  uni- 
versal   lie   transfers   between    rapid-trausii    and     ui 


lines.  The  company  asked  for  compensation  for  loss  in 
revenue  from  3c.  exchange  tickets  ($794,000)  that  its 
1907  contract  with  the  city  be  amended  by  (1)  a  seven- 
year  extension.  (2)  waiver  of  annual  payments  in  lieu 
of  paving  repair  and  license  fees  (some  $500,000  and  of 
taxes  on  dividends  of  subsidiary  companies  (about  $116.- 
000)  and  (3)  suspension  of  present  sinking-fund  pay- 
ments ($120,000)  for  ten  years  and  thereafter  graded  to 
extinguish  par  value  of  company's  stock  in  40  years. 

The  Transit  Commissioner's  counter  proposal  provided 
that  the  company  build  and  equip  the  Frankford  elevated 
extension,  at  an  expense  of  $8,912,000.  and  furnish  the 
equipment  for  the  Broad  St.  subway,  the  Chestnut  St. 
subway  and  the  Darby  elevated  extension  at  $9,834,000. 
besides  securing  lease'of  the  tube  to  Camden.  The  City 
would  build,  but  not  equip,  the  Broad  St.  and  Chestnut 
St.-Darby  lines  at  an  expense  of  $34,682,000  and  $12,810,- 
000,  respectively.  The  company  would  operate  the  City- 
built  lines,  deducting  from  annual  net  earnings  (1)  6% 
cumulative  interest  on  the  City's  investment.  (2)  a  pref- 
erential payment,  to  the  company  for  the  first  five  years' 
operation  of  each  City-built  line,  equal  to  the  net  de- 
crease in  the  net  income  of  the  company  derived  from 
surface  and  rapid-transit  lines  below  that  for  the  year 
ending  June  30.  1914,  and  due  to  diversion  of  traffic' due 
to  City-built  lines — such  preferential  amounting  to  no 
more  than  $500,000  in  any  one  year;  (3)  interest  and 
sinking-fund  allowances  (cumulative)  on  the  City's  in- 
vestment. The  surplus  net  earnings  left  would  be  divided 
in  proportion  to  the  relative  investment  of  City  and 
company. 

The  Commissioner  further  proposed  free  transfers  be- 
tween all  surface  lines  and  new  rapid-transit  lines.  The 
company  would  run  the  Frankford-Chesnut-Darby  lines 
as  a  through  system  dividing  the  fare  of  transfer  passen- 
gers with  surface  lines  3c.  to  2c.  respectively.  Additions, 
and  extensions  of  the  rapid-transit  lines  would  be  oper- 
ated on  the  same  basis.  The  Commissioner  would  extend 
the  1907  contract  for  7  years,  making  the  division  of 
earnings  for  the  last  seven  years  all  over  6%  on  par  value 
of  company  stock. 

The  Commissioner  claims  that  the  department  scheme 
reasonably  protects  the  company  against  loss  of  present 
net  earnings  due  to  the  operation  of  new  city  lines,  while 
permitting  but  not  insuring  large  increases  in  gross  ami 
net  revenue,  and  provides  the  City  a  fair  basis  for  con- 
structing high-speed  lines  with  power  to  develop  such  fa- 
cilities as  may  be  needed,  lie  claims  that  the  compensa- 
tion for  loss  of  exchange-tickets  -ought  by  the  company 
would  amount  to  from  $623,000  to  $1,029,000  per  year 
for  .",0  years,  while  the  exchange  tickets  themselves  con- 
stitute an  illegal,  unjust  and  discriminatory  charge  that 
may  he  set  aside  by  the  Public  Service  Commission. 


Municipal   Coal   Yards  in   Maine  maj    be  legallj    established 

for   the    purpose   of   selling   coal   and    "tie  i  —  t.    ac- 

ling     to    a    decision    of    the    State    Supreme    Court    handed 

down  en  April  S.     in  passing   upon   the  valldltj    of  the  legis- 
lative   act    authorizing    municipalities    t"   Bell    coal,    tie 
said : 

it    is    sufficient    to    sa]     th.it     «  .•    see    in    this    act    of    the 
Legislature   a    sign    neither   of   paternalism    nor   of   see 
We  do  not   n  departure  from  previous  legislation; 

lint  in  line  with  It,  although  perhaps  one  stop  further  The 
direction,  however,  Is  the  same,  and  the  advance  is  caused  in 
the  development   of  a   new    want   which  has  called   for 

not  an  exercise  of  new  leg- 
islative power,  and  suoh  an  advance  Is  both  legitimate  and 
■  "ii !ni:i  ble. 
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Kansas  State  Ageicultueal  College — The  Board 
of  Administration  lias  established  a  highway  engineering" 
course  to  begin  next  year.  The  course  is  offered  as  an 
option  for  students  in  civil  engineering.  The  college 
year  is  divided  into  three  terms.  Five  hours  of  strictly 
highway  work  will  be  given  in  the  second  term  of  the 
sophomore  year,  besides  ten  hours  in  the  first  term,  four 
hours  in  the  second  term,  and  ten  hours  in  the  third  term 
of  the  senior  year. 

YV.  S.  Gearhart,  State  Engineer,  has  been  appointed 
Professor  of  Highway  Engineering  in  charge.  Most  of* 
the  instruction  will  be  given  by  L.  E.  Conrad,  Professor 
of  Civil  Engineering,  though  some  of  the  practical  sub- 
jects will  be  handled  by  Mr.  Gearhart  and  his  assistants. 

The  Board  also  established  a  ten  weeks'  short  course  in 
highway  engineering  for  county  engineers  and  surveyors, 
to  be  given  during  December,  January  and  February. 

Ohio  State  University — A  short  course  in  indus- 
trial arts  has  been  planned  for  persons  working  in  manu- 
facturing lines,  who  have  not  been  able  to  take  technical 
studies  in  a  regular  engineering  course.  It  gives  a  chance 
to  get  fundamental  technical  knowledge  and  training 
under  good,  practical  instructors.  It  is  intended  to  put 
men  in  line  for  better  positions  and  more  responsibilities. 

The  course  will  start  in  September  and  close  in  June. 
Candidates  for  admission  must  be  (1)  age  of  21  years 
and  ability  to  read,  write  and  compute,  or  (•?)  age  of  less 
than  '.'1  years  and  two  years  of  practical  shop  experience. 

D  riVERSlTY  OF  Wisconsin — The  engineering  courses 
of  study  have  recently  been  modified.     (1)  A  reduction 
has  been  made  in  the  amount  of  work  required,  especially 
in  the  Rrsl  two  years.     (2)   An  increase  lias  been  made 
in  the  mind. er  of  elective  hours  in  the  later  years  of  some 
courses.     (3)  Students,  who  have  bad  three  or  four  years 
of  foreign   language  study,  may  omii   thai  subject   from 
their  courses.     In  thai  case,  english  prose  style  is  substi- 
tuted in  the  Freshman  year;  -Indents  studying  a  foreign 
language   in   thai   year  take  this  English  work   in   their 
third  year  while  the  others  take  advanced  work  in  their 
own  or  allied  fields  foT  the  third  and  fourth  years.    Those 
to  study  foreign  language  in  their  course  thus  lose 
ar  of  ad  anced  woi  k  in  some  technical  subject.  The 
■  "  of  the  lii'-i   two  years  show    18  to  20 
I. "Hi     equivalent    to  some  '-'  I   hour-'  act  mil   time 
'.ii  ai  coiinl  of  double  laboratory  hours,  etc. 


\    Broken    Water    Hnln    Flooded   the    LaSalle   s<.  Tunnel   In 

o     Hi      i  p       ,     to     l  depth   ol  '        !     vatoi 

■  .i    «  ii.  n     Lhi       treel 
•  he    pipe,    II    bui  ■  '       'i'ii. 

treel   and    wi  ■  i  •  ■  i    ru   h ed   through   B 

■i   i  in-  i  utini  i   tl la  ii   i  ii 

1 1 ii.  i  mi  i   Hi.    .  ni.  i 

mpelled    to   turn    bad     to   I uthern 

ii.  and   catch 
■    opi  m  'P  and  tin    tvatei    pumped  fi  om 
u, •■  i. n 


V  I  i.m.,1   Wrecked  n  Flour  Mill   nt   Osage,   Minn.,  on    .Mar. 
The   mill    was    valued    at    $15,0110.      The    Straight    River    Hood   i: 
quite   serious,    damaging    bridges,   fences   and    highways. 

V  Steam  Shovel  Struck  u  Missed  Hole,  at  the  Dalles-Celllt 
government  canal  works  near  Big  Eddy,  Ore.,  on  Apr.  8,  caus- 
ing the  death  of  the  steam-shovel  operator  and  four  pitmen 
and  injuring  about  20  others.  According  to  press  dispatches 
'he  accident  followed  a  series  of  protests,  one  in  the  fom 
of  a  signed  petition,  from  the  workmen,  complaining  tha' 
missed  holes  were  frequent,  due  to  the  er.relessness  of  thi 
drill    bosses. 


An  Explosion  Damaged  the  Factory  of  the  Eclipse  Vulcan 
izing  Co.,  in  Brooklyn.  N.  Y.,  on  Apr.  9.  According  to  pres; 
reports  a  large  pot  containing  a  preparation  for  reducin 
rubber  exploded,  wrecking  the  second  floor  of  the  building 
but   injuring  no   one. 

V  Sidewalk  Orating  Collapsed  in  uptown  New  York  01 
Apr.  10,  injuring-  five  persons  who  fell  a  distance  of  12  ft.  Th. 
grating  was  in  front  of  a  store  whose  windows  displayed  I 
page  of  news  pictures  which  attracted  too  great  a  load  fn 
the   grating  to  support. 

Scoured  I'iers  Cause  a  Wood  Trestle  to  Sag — High  water  a 
Nanticoke,  Penn.,  on  Mar.  30,  undermined  the  foundations  o 
two  bents  of  the  long  Pennsylvania  R.R.  trestle  between  Nan 
ticoke  and  West  Nanticoke,  causing  one  side  of  the  treatli 
to  sag  5  ft.  below  the  other  side.  Railroad  traffic  was  stoppei 
but  vehicles  and  pedestrians  were  allowed   to  use  the  bridg/i 

Sewer  Gas  Killed  Three  Workmen  who  had  gone  into 
sewer  in  New  Bedford,  Mass.,  on  Apr.  10,  to  break  down 
bulkhead. 

A  Wreck  Remarkable  for  Its  Small  Casualty  List  occurrei 
on  the  New  York,  New  Haven  &  Hartford  R.R.,  at  Clayton 
Conn.,  on  Apr.  11.  The  locomotive  and  three  cars  turned  ove 
on  their  sides:  the  fourth  car  was  derailed  but  remained  up 
right.  Not  one  of  the  140  passengers  was  badly  injured;  th 
fireman  was  killed.  The  train  formed  a  part  of  the  half-hou 
service  between  New  Britain  and  Hartford,  Conn. 

A  Model  of  the  Baltimore  Sewage-Treatment  Works  ha 
been  prepared  by  Calvin  W.  Hendrick,  Chief  Engineer  of  th 
Baltimore  Sewerage  Commission,  for  and  at  the  expense  o 
the  U.  S.  Government,  and  is  now  on  exhibition  in  the  Arm 
Department   at   "Washington,    D.    C. 

Alleged  Damages  from  Trade  Wastes  discharged  into  til 
Passaic  River  by  the  United  Piece  Dye  Works,  of  Dodi,  th 
Hammersehlag  Manufacturing  Co.  and  the  New  Jerse 
Worsted  Spinning  Co.,  of  Garfield,  are  the  basis  of  damag 
claims  to  the  extent  of  $600,000  asked  by  the  Passaic  Invest 
ment  Co.  and  Jos.  T.  Bunting,  of  Passaic,  in  a  suit  recent! 
brought   in  New  Jersey. 

\  Locomotive  Speed  Signal  is  being  introduced  on  th 
Baltimore  &  Ohio  R.R.,  which  road  uses  speed  recorders  0 
many  of  its  locomotives  in  through  and  local  seryice.  Wit 
the  new  attachment  a  gong  is  sounded  and  a  flashing  ligh 
displayed  in  the  cab  when  the  engine  speed  exceeds  the  pre 
scribed  limit.  The  apparatus  is  the  invention  of  Charles  I'M 
monds,  a  mechanic  in  the  railway  company's  shops. 

The  Relation  of  Stream  Obstruction  to  Floods  is  to  b 
studied  in  the  Mechanical  Engineering  Laboratory  of  tl 
Ohio  State  University.  A  pump  with  a  capacity  of  14,000 
per  min.  will  deliver  water  "through  a  long  flume  in  whtc 
obstructions  me  arranged  so  as  to  produce  as  far  as  posslbl 
Hood   conditions   of   flow." 

Cotton  Warehouses  ami  Itlver  Terminals  at  New  Orlsail 
me  to  be  built  b>  the  Hoard  of  I'm  t  Commissioners  with  th 
proceeds  of  a  $3,000,000  bond  issue  which  has  just  been  tale 
bj  New  Vork  bankers.  The  project  comprises  the  wan 
houses,  wharves  and  terminal  railway  Involved  in  tin 
plete    development    of    a    cotton-handling-    plant    which    will    b 

the  largest  of  Its  kind.      Ford,   Ha .v   leu  is.   rlnglneei       ;- 

i talned   as   designing  and   Constructing    Engineers. 

The    Irrigation    Conference    at    Denver,    attended     bj     Gri 

.  .    of    Western    States,    Federal    olllelals    repi.-.-i : 

Interior    Depart lit,   and    others   Interested    In   Irrlgal 

ti  i  ■■,  ad  ipti  'i   the   following    i  e  I n    Vprll    in. 

"Resolved      that      Mils     conference     Indorses     the     Ncwland 

B ■  ml     rtlvoi      I :.  •■  nl  ill. ni    and     F I     Prevention     Bill    •  >" 

irgi      .'II   Senators   I    Repre  ..  ntal  l\  ch   from    I  he    Weal    In  tl 

I    tin     I   nltcd    States   In  solidly   support   said    bill  im- 

ii Itodlj    lie  I.  re  tholi      m I    tl for   without    di  lay." 

\,i   Order   stall   u    Wilier-Filtration    System   ill    RcdOll 

Mo.,    hai     i in  'I    against    the    CI!)     Wutei     Co.,    of    Si  A  ll 

i,      in,     Public   Service   Commission    ol     Ml i.   under   data  ■■ 

i  .  ,        i     i'ii  i       T ' il)    until   Jul)     I.    I!" 

to  h      .i  hi     el  i  nt    '  '• Ii  li  'i    nnd    In    op. -ml  Ion,    and    lhi 

II"        I    II    I       'I I   1111       llllll      ■   I"   el  He: IIS      foi'     til 
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improvement  must  be  submitted  in  detail  to  the  Commission 
ind  receive  its  approval.  The  company  is  also  directed  to 
•provide  for  having  continuous  bacteriological  tests  of  both 
aw  and  filtered  water."  T.  M.  Bradbury  is  Secretary  of  the 
vlissouri  Public  Service  Commission  with  offices  at  Jefferson 
;ity,  Mo. 

The  Miami  Conservancy  District  Project  for  flood  preven- 
ion  at  Dayton,  Ohio,  and  vicinity,  we  are  informed  by  the 
Morgan  Engineering  Co.,  is  still  in  suspense.  On  Apr.  16  the 
Conservancy  Court  will  hold  an  informal  conference  and  will 
hen,  it  is  expected,  set  a  date  on  which  they  will  reconvene 
o  render  their  decision  on  the  constitutional  questions  which 
lave  been  raised  as  to  the  formation  of  the  proposed  district. 
.Vhatever  the  decision  then  given  it  is  probable  that  an  appeal 
vill    be   taken   to   the   higher   courts. 

Paving-Brick  Manufacture  By  Convicts  in  New  York  State 
—In  accordance  with  the  request  of  Governor  Glynn  in  his 
special  message  to  the  legislature.  Mar.  23,  reprinted  in  our 
sane  of  Apr.  2,  p.  752.  a  law  has  been  enacted  appropriating 
:75,000  for  a  paving-brick  manufacturing  plant  at  the  Elmira 
state  reformatory.  Samples  of  Chemung  shale,  deposits  of 
vhich  are  abundant  near  Elmira,  have  been  sent  to  various 
rick-making  concerns  for  tests.  The  State  Highway  Com- 
nissioner,  John  N.  Carlisle,  is  quoted  as  saying  that  he  ex- 
acts the  plant  will  be  in  operation  this  season. 

Results  of  Civil  Service  Examination  for  Senior  Structural 
Engineers,  Division  of  Valuation,  Interstate  Commerce  Com- 
mission, have  recently  been  received  from  our  Washington 
•orrespondent.  The  number  passing  the  two  grades  are  given 
>elow: 


71-80%     91-100^  81-90%  71-S0% 


3  — 


♦Appointed. 


Cabbage     Hill     Reservoir,     Pittsburgh,     Penn.  —  For      some 
ears   the   city    of   Pittsburgh   has   had    the   benefit   of   filtered 
rater,  but  the  North  Side,  formerly  the  city  of  Allegheny,  has 
i>een    obliged    to    use    raw    water    from    the    Allegheny    River. 
'There  is  now  in  the  course  of  construction  a  new  distributing 
•eservoir  to   be   known   as   the   Cabbage   Hill   reservoir,   which 
s  to  have  a   capacity   of   150.000,000   gal.     From   here   filtered 
vater   will   be   distributed    over   the   entire   North   Side.      Con- 
'rete    is    extensively    used    in    its    construction,    and    the    cost 
vill    be    approximately    $1,000,000.       To     supply    the    reservoir 
.vith    water    from    the    Brilliant    filtration    plant,    a    new    high 
luty   pumping   station    has   been   built   at   Aspinwall,    contain- 
'  o00,000-gal.  pump. 
\    Municipal   Tuur  in   Europe   will   be   conducted  during  the 
oming   summer    under    the   auspices    of   the    Intsitute    of   Edu- 
cational  Travel.    1    Madison    Ave.,   New   York   City.      The    party 
will   sail   from   New   York    City   on   July   1   and   is   due   in   New 
Vork   on   its   return   on    Sept.    4.      According    to   a    printed   an- 
ounceraent : 

The  itinerary  will  include  Copenhagen.  Berlin,  Dresden. 
Munich,  Ulm,  Frankfort.  Dtisseldorf,  Essen,  Amsterdam. 
Brussels,  Paris.  London,  Liverpool  and  many  others — cities 
which  in  city  planning,  rapid  transit,  industrial  development, 
building  regulation,  wholesale  and  retail  markets,  public 
health,  educational  methods  and  the  broad  policies  of  munici- 
pal ownership,  including  land,  houses  and  public  utilities,  are 
«>f  the  fullest  study  and  understanding  by  American 
itlzens  and   municipal   officials. 

Further   Information   regarding  tin-  trip  and  the  leaders  of 
tv  may  be   obtained   from   the   Institute   at  the   address 
ibove. 
*  Hallway  Terminal  Commission  at  Chicago  is  provided  fur 
in  one  of  the  ordinances  passed  by  the  City  Council  on  Mai.  23 
i"   the    new   union   station   and   other   terminal   works. 
Tin-  commission  Is  to  consist  of  seven  members  appointed   for 
u    by   Ho-   mayor,   but    two   of   these  are  to  be   appoint,  d 
ommendatlon   of    (and   to   be   paid   by)    the  Citizens  Ter- 
!'*     ami    on.     on     recommendation    of     'and 
paid    by)    tlo-    Chicago    Plan    Commission.      Tin-    duties    of    the 
il    commission    will    be    to    make    a    comprehensive    and 
Mndy    of    tb,.    passenger    and    freight    terminal    station 
problems,    with    regard    to    present    and    future    condi- 
tions.     It    Is   underst 1    that    this    will    Include    the    questions 

"f  tlectrlflcatlon  and   s ke   abatement.     The  commission   has 

sol  bei  a  appointed  as  >  et. 

Proposed  New  Municipal  Market,  Pittsburgh,  Penn.  Plana 
been  prepared  and  tentatively  adopted  for  a  market 
to  li"  built   on  tin-  Bite  of  Hi,-  present   old   market      The 

approxlmati     cost    of    the    building    will    be    probablj     (800, 

I'll,-  tiist  floor  will  contain  approximately  11,000  Bq.ft.  of  space, 

''"   building  having  a  roadway  through   the  ci  nti  r  of  the  first 

on  this  floor  will  bo  stalls  for  meat  and  fish  markets 


On  the  mezzanine  floor  are  arranged  cold-storage  rooms  for 
the  stall  holders.  The  second  floor  will  cover  the  entire  lot, 
22,000  sq.ft.,  and  will  contain  room  for  the  general  market. 
Commodious  elevators  will  care  for  the  customers  wishing 
to  shop  in  the  general  market.  In  addition  to  the  maehinei  v 
for  operating  the  elevators,  there  will  be  heating  and  refrig- 
erating plants.  Owing  to  some  opposition,  the  plans  as  now 
drawn  are  temporarily  held  up.  However,  the  project  will 
in  the  near  future  be  pushed  to  completion,  although  the  pres- 
ent plans  may  be  modified.  Messrs.  Rutan  &  Russell,  of  Pitts- 
burgh,  are   the   architects. 

An  Experimental  Sewage  Treatment  Station  for  Erie, 
Penn.,  has  been  demanded  by  the  State  Department  of  Health 
before  the  final  approval  by  it  of  plans  for  sewage  treatment 
submitted  by  the  city.  An  appropriation  of  $S000  is  avail- 
able for  the  experimental  plant,  but  title  for  the  land  for  both 
the  experimental  and  permanent  plant  is  disputed  by  a  rail- 
road company.  Work  on  neither  plant  can  proceed  until  the 
case  has  been  decided  by  the  higher  court.  Erie  has  a  popu- 
lation of  about  SO, 000,  and  is  provided  with  about  90  miles  of 
sewers,  almost  wholly  on  the  combined  plan.  The  average 
daily  dry-weather  sewage  flow  is  12.000,000  gal.  Intercepting 
sewers  are  now  being  built  to  take  the  dry-weather  flow 
from  all  sewer  outlets  to  the  site  of  the  proposed  treatment 
plant.  The  plans  for  the  treatment  works,  prepared  several 
years  ago.  provide  for  a  screen  and  grit  chamber,  and  a  bat- 
tery of  six  Imhoff  tanks  working  in  pairs,  with  provision  for 
reversed     flow    and    about    40     minutes     sedimentation.       The 

effluent  would  pass  to  Lake  Erie  through  a  conduit  about   7 1 

ft.  long  and  be  dispersed  through  a  lineal  distance  of  140  ft  . 
in  a  depth  of  water  of  26  ft.  For  the  foregoing  informa- 
tion  we  are   indebted   to   B.    E.    Briggs.    City   Engineer   of   Erie. 

A  Joint  Outlet  Sewer  and  Sewage-Treatment  Plant  for  the 
city  of  Plainfield  and  the  borough  of  North  Plainfield.  N.  J., 
will  probably  be  put  under  contract  early  in  June.  The  sewer 
will  have  a  diameter  of  42  in.  and  the  sewage  works  will 
provide  for  a  population  of  about  40,000.  Plans  for  these 
works  were  prepared  by  the  firm  of  George  W.  Fuller,  New 
York  City,  in  August,  1912.  In  due  season  they  were  approved 
by  the  New  Jersey  State  Board  of  Health,  which  previously 
had  declined  to  approve  plans  for  similar  treatment  works 
for  the  individual  needs  of  Plainfield  and  North  Plainfield,  re- 
spectively. The  State  Board  of  Health  also  declined  to  approve 
of  a  joint  plan  other  Chan  at  the  site  known  as  the  "Darling 
Farm,"  situated  in  Piscataway  Township  and  in  what  has 
very  recently  become  the  Borough  of  Middlesex.  Nearly  a 
year  was  occupied  by  these  communities  in  authorizing  the 
various  steDS  needed  to  form  a  "Joint  Meeting"  under  the  laws 
of  1910,  Chap.  112.  whereby  the  needed  works  will  be  built 
jointly.  Contracts  authorizing  the  formation  of  this  joint 
meeting  were  -signed  on  Nov.  4,  1913,  and  several  months  have 
been  occupied  in  purchasing  about  90  acres  of  land  known 
as  the  Darling  Farm.  On  Apr.  8,  1914.  the  firm  of  George  W. 
Fuller  was  engaged  as  engineers  to  supervise  the  construc- 
tion of  the  outfall  sewer  and  treatment  works.  The  latter 
comprise  two-story  settling  tanks  of  the  Imhoff  type  for  both 
preliminary  and  final  sedimentation,  together  with  sprinkling 
filters   having  an   aggregate  area   of  1.75   acres. 

Ten-Inch  Bridge  Pin  Replaced  by  13-In.  Pin — On  Sunday. 
Apr.  12,  1914,  a  10-in.  pin  in  the  stiffening  truss  of  the  Wil- 
liamsburgh  Bridge  over  the  East  River.  New  York  City,  wi  9 
taken  out  and  a  13-in.  pin  set  in  its  place.  The  operation  was 
in  all  respects  successful.  The  pin  forms  the  connection  be- 
tween the  stiffening  truss  of  the  1600-ft.  suspended  span,  and 
the  truss  of  the  (not  suspended)  land  span  adjoining:  it  is 
located  about  2"  ft.  landward  of  the  main  tower,  as  the  stiffen 
ing  truss  cantilevers  over  by  this  distance  and  receives  the 
end  reaction  of  the  land  span  on  the  cantilever  end.  In  the 
recent  strengthening  of  the  bridge  to  prepare  for  heavy  sub- 
way-train traffic,  various  parts  of  the  land  spans  (two  spans 
on  each  side)  were  found  weak,  anions  them  the  connection 
pin  in  question,  a  lS-ln.  pin  being  required  here  in  place  of 
the  lo-in.,  even  after  reducing  the  land-span  reaction  by  other 
changes. 

The   pin    is    in    the    lower  chord.      To   take   the   load    off    it.   an 

extra  cantilever  ,,f  the  stiffening  truss  was  built,  with  upper 
ontal  tie  and  inclined  struts  to  tha  main  tower,  and  with 
a  heavy  transverse  truss  seated  at  its  outer  end.  oyer  the 
roadway  Screw-operated  wedges  set  on  tb.s  truss  en: 
the  trusses  of  the  land  span:  by  operating  these  wedges,  load 
could    be    talcn    oft    lb,-    bottom-chord    pin.    in    predetermined 

amounts.  When  the  hot  toin-ehord  pin  was  entirely  relieved 
of  load,  however,  it  could  not  be  driven  out.  thoiic.fi  only  28 
in.  long,  Thereupon  four  8-ln.  hobs  were  drilled  longitud- 
inally through  the  pin.  the  intervening  webs  broached  out  to 
collapse  the  pin.  and  the  hal-  ,  s  drawn  out  A  specially  built 
drilling  in. chine  (Fawcua  Machine  Co.,  Pittsburgh),  Bel  upon 
.t    attached   to  the   truss,   then   bored   out   the   pin-hole 
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to    13    in.,    in    two   cuts.      Then    the   new    13-in.    pin    was    slipped 
into   place. 

I 'uring  the  operation,  i.e.,  between  removal  of  old  and 
placing  of  new  pin,  the  four  members  meeting  at  the  pin  were 
held    in    position   by   two   temporary    gusset   connections. 

Canadian  Tariff  on  Structural  Steel  Increased — An  increase 
of  import  duty  on  several  iron  and  steel  schedules,  to  take 
effect  immediately,  was  announced  by  Finance  Minister  White 
in  his  annual  budget  speech  before  the  Canadian  House  of 
Commons,  on  Apr.  6.  The  change  affects  all  three  tariff  classi- 
fications: The  preferential,  charged  on  imports  from  Great 
Britain  and  most  of  the  British  colonies;  the  intermediate, 
applied  in  the  case  of  treaty  countries,  e.g.,  France,  Belgium 
and  Austria;  and  the  general,  under  which  import  duties  on 
the  United  States  are  levied. 

Heretofore  structural  steel  weighing  over  35  lb.  per  yd. 
has  paid  $2  preferential,  $2.75  intermediate,  and  $3  general. 
The  increase  provides  that  up  to  120  lb.  per  yd.,  structural 
steel  shall  be  taxed  $4.25  preferential,  $6  intermediate  and 
$7  general,  whenever  the  Government  is  satisfied  that  steel 
of  this  character  can  be  made  in  Canada.  Tubing  of  iron  or 
steel  up  to  4  in.  in  diameter  enters  at  the  same  rate  as  pre- 
viously: 20%  preferential;  30%  intermediate,  and  35%  gen- 
eral. Charcoal  for  smelting  will  be  admitted  free;  and  bitu- 
minous coal,  heretofore  taxed  53c.  per  ton.  is  made  the  sub- 
ject of  a  rebate  of  duty  when  imported  for  conversion  into 
coke  for  smelting  purposes.. 

Owing  to  competition  in  building  stone  from  Indiana  and 
Ohio,  the  tariff  is  increased  10%  on  stone  manufactured  (i.e., 
in   the   way   of  sawing,   planing  or  dressing). 

Wire  rods,  heretofore  free  of  duty,  will  be  taxed  $2.25  per 
ton   preferential,   $3.50   intermediate  and  general. 

F.ngineeriug  Work  in  Chicago  During  1314  promises  to  be 
brisk,  and  it  is  expected  that  there  will  be  a  large  field  for 
the  employment  of  labor.  About  170  miles  of  new  road  and 
street  work  under  the  Board  of  Local  Improvements  is  under 
special  assessment  and  private  contract,  and  the  Water  De- 
partment will  probably  let  contracts  for  one  of  the  new  lake 
Intake  tunnels,  while  the  Building  Department  anticipates 
greater  activity  than  usual.  The  Sanitary  District  has  work 
in  progress  on  the  improvement  of  the  main  drainage  canal, 
the  construction  of  the  Sag  Canal,  and  the  north-shore  inter- 
cepting sewers.  Railway  work  comprises  extensive  track 
elevation,  including  the  following:  Baltimore  &  Ohio  R.R. 
and  Pennsylvania  Lines,  from  59th  to  69th  Sts.;  Chicago,  Mil- 
waukee  .^  St.  Paul  Ry.;  the  Bloomingdale  branch  from  Laran- 
dale  to  Ashland  Ave.,  and  the  suburban  line  (now  used  by 
the  Northwestern  Elevated  Ry.)  from  Wilson  to  Bryn  Mawr 
Chicago,  Rock  Island  &  Pacific  Ry.,  73d  to  90th  St.; 
Illii,. .is  Central  R.R.  south  to  Kensington;  Chicago  &  West- 
ern Indiana  RR,  on  75th  St.,  from  Wood  to  Union  St.  This 
last  named  road  will  also  carry  out  the  extension  and  recon- 
struction of  the  large  freight  yard  at  Clearing,  which  is  in- 
tended  to  relieve  the  city  tracks  and  yards  of  much  of  the 
through  freight  handling.  Work  has  been  commenced  "n  the 
tructlon  of  the  Jackson  Boulevard  Bridge,  and  is  ex- 
i„  ,  i, -,]  to  be  commenced  on  at  least  one  other  bridge  over  the 
Chicago    River.     It    is    possible    that   before    the    end    of    the 

season   work  will  I mmenced  on  the  clearing  of  the  sites 

for  tie-   new   union   station   and   freight   terminals. 

I  .  s.  Government  supervision  of  Maintenance  on  (he  Wash- 
ington, l».  <■.- Minimi,  i.a..  Road — By  a  ci iratlvi    agreement 

between    the    0.   S.   Office   of   Public  Roads   and    thi     American 
on,    ii"-  highway   from  Washington   to  At- 
lanta   has  been  selected  foi   an  object   lesson  In  road  malnten- 
l  ot    -I    I"  li  Bj    In   "i"    ti    ui    of   A  i".   ".   p    5  >9 

ties,   under   tl  i  ment,    are    to    Bet    aside 

n  i,i.  h.    In  tl  "  "'    '  "    Ineer   In 

,    will    be   sufficient    to   pi irly   maintain   the   road   tor 

o   ■         ..I       This  amount    may   be   either   In    cs   h 
or    it;  ,,,    labor,    material    and    equipment.      The 
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..  in  i...  employi  d  cont Inuo  p  ■ 

■.■    '    i     I  ■■■ 

■••  In  thi  ii 

the  countli 

i         . 
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Twenty-Eight   Imhoff  Tanks  are  to  be  built  at  the  presen 
Baltimore  sewage-treatment  works  as  a  portion  of  additions 
sewage   works   to    treat    the    sewage    from    the    population  o 
half   of  the   city   not  yet  provided   for.     We   are   informed   bj 
Calvin  W.   Hendrick,  Chief  Engineer  of  the  Baltimore   Si 
age   Commission,    that   when  he  began   planning   for   the 
struction  of  the  sewerage  system  of  Baltimore  there  was  thei 
available  only  $10,000,000,  or  half  of  the  estimated  cost  of  thi 
work.     The  disposal  plant  subsequently  built  and  put  in  opei 
ation  a  few  years  ago  was  therefore  designed  to  take  care  o 
the  sewage  of  only  half  the  city.     Since  then  bonds  hav 
voted    for    works    to    treat    the    sewage    of    the    other    half  o 

the  city.      (Baltimore  now  has  a  population   of  about  600, 

The  28  Imhoff  tanks  are  expected  to  take  care  of  the  sewagi 
of  about  112,000.  Mr.  Hendrick  states  that  the  first  half  . 
the  sewage-treatment  works  was  built  "along  the  line 
recommended  by  Hering,  Gray  and  Stearns,  with  sedimenl 
and  digesting  tanks."  This  installation  "is  giving  very  sat 
isfactory  results."  But  as  the  Imhoff  tank  which  has  con, 
into  use  since  the  original  plant  was  recommended  has  give 
satisfactory  results  Mr.  Hendrick  embraced  the  opportunit 
of  installing  Imhoff  tanks  alongside  the  old  sedimentatloi 
and  digesting  tanks  "so  that  comparisons  in  construction  an, 
efficiency  of  operation"  might  be  made  between  the  two  type 
of  tanks.  Bids  for  the  28  new  Imhoff  tanks  were  to  hav. 
been   received  Apr.   15. 

Free  Car  Rides  Were  Given  late  in  March  by  the  Toledi 
Traction  Light  &  Power  Co.,  for  certain  of  its  lines.  Finn 
chises  were  about  to  expire  on  these  lines  and,  pending  ftna 
settlement,  the  city  and  company  agreed  for  3-c.  fares  ii 
"workingmen's  hours."  Later  the  city  announced  the  impost 
tion  of  3-c.  flat  rates.  The  company  claimed  violation  of  tin 
previous  agreement  and  announced  that  passengers  offerlm. 
3-c.  fares,  except  during  the  "workingmen's  hours,"  would  b< 
carried  free.  It  is  reported  that  a  large  and  growing  m 
jority  of  the  passengers  offer  the  nickel-fare  as  usual — whti 
is  what  the  company  asked  for  but  could  not  insist  on. 

To    place    the   status    of   the    car   service    before    the    courts 
the  company  applied  to  Judge  J.  M.   Killits,  of  the  U.  S.  Cli 
cuit  Court,   for  an   injunction  restraining  enforcement   of  thi 
ordinance.      Arguments   were   heard   and,    in    postponing    fun 
hearing.  Judge  Killits  made  a  statement  of  the  law  touchin; 
the  case,  holding   (1)    that  the   city  had  the   right  to  impos> 
reasonable   terms  for   the  use   of  the  streets,   but  that  use  o1 
the  streets  by  the  company  could   not   be   held  an  accep 
of   unreasonable   terms;    (2)    that   the   company   could    operati 
"without  a  franchise   since  its  service  was  a   public  nee.  ssii 
(3)    that  such  operation  could  continue  only  at  the   city's  suf 
ferance;    (4)    that    the    company    could   discontinue    open;, 
(5)    that    the    court    could    hold    enforcement    of    an    ordinanc 
pending   inquiry  of  the   confiscatory  effect  of   its  terms. 

Ken    Iluiiding    Code    for    New    York    Clt> — A    new    bull 
code   will    be   prepared   by    the   Board   of  Aldermen.    .\.  v 
City,  mull  r  a  new   plan   of  procedure.     Three  revisions  of  thi 
city's  existing  building  code  were  drafted  at   various   ti, 
the    last    si\    years,    by    commissions    of    experts    and    by    thi 
Building  Committee  of  the  Board  of  Aldermen.      In  each   case 
however,    very    strong    protests    were    made    against    pari 
the   revised   ordinance,  sufficient  to   prevent   the  enactment 
the  ordinance.      In   one   case   the   revision    was    passed    by   lh< 
B  iard,   but  was  vetoed  by   the  mayor.     Commercial   rivalrj    0 
materials    or    methods    of   construction    was    involved    In 
of   the   protests,   e.g.    rivalry    of   tile   and    concrete    floors,   eti 
The  present  Building  Committee  will  not  make  a  new  rei 
but    will    confine    Itself   to    working   on    the    lasl    prevlou 
vision,  completed   by  the  former  Building   Committee   I 
and    reintroduced   in  January,  1914.      To  do  this  on   a  tei 
basis  't   has,  under  authorization  from  the  Board,  approved  b 
■    MItchel,   retained    Rudolph   P.   Miller  .is  expert,  and   M 

Miller    has   Just    resigned    the    ott) f   Superintendent    i 

Bureau     of     Ilulldings,    Manhattan     Borough,     to     take     up    lh< 
work.      The    plan    of    procedure    is    outlined     In    the    folio 
i,i,,,,,,i    ol    i  iii    ch  iii  man   of   the   Building   Commit  ti  ■ 
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Mr.  Frank  Carroll  has  been  appointed  Manager  of  the 
ily  opened  office  of  the  Ingersoll-Rand  Co.,  in  Juneau, 
ska. 

Mr.  Guy  Hopkins,  Acting  General  Superintendent  of  Mor- 
i's Louisiana  &  Texas  R.R.  &  S.S.  Co.,  New  Orleans,  La., 
;  been   elected   Vice-President. 

Mr.  William  A.  Winburn,  Vice-President  of  the  Central 
Georgia  Ry.,  Savannah,  Ga.,  has  been  elected  President  to 
ceed  Mr.  C.  H.  Markham,   of  Chicago.   Ill 

Mr.  Thomas  H.  Pindell,  former  Superintendent  of  the  Chi- 
o,  Peoria  &  St.  Louis  R.R.,  at  Springfield,  111.,  has  been 
ointed  Superintendent  of  the  Alton  &  Southern  Ry..  at 
st  St.  Louis,   111. 

Mr.  J.  S.  McBride,  of  Salem,  111.,  Assistant  Engineer  of  the 
cago  &  Eastern  Illinois  R.R.,  has  been  promoted  to  be  En- 
eer  in  charge  of  valuation  of  the  same  railway  with  head- 
rters    at    Chicago,    111. 

Mr.  H.  O.  Halsted,  Superintendent  of  the  Petoskey  division 
;he  Pere  Marquette  R.R..  at  Grand  Rapids,  Mich.,  has  been 
lointed  assistant  to  the  General  Manager,  with  head- 
irters   at   Detroit,   Mich. 

Mr.  W.  A.  Townsend,  recently  Manager  of  the  El  Paso, 
<..  office  of  the  Ingersoll-Rand  Co.,  has  been  made  Man- 
r  of  a  new  Los  Angeles,  Calif.,  office.  Mr.  Townsend  is 
ceeded  at  El   Paso  by  Mr.  J.   D.   Foster. 

Mr.    C.    A.    Burnette,    Assoc.    M.    Am.    Soc.    C.    E..    Consulting 

]  gineer,  of  Spokane,  Wash.,   has  been  appointed  Contracting 

ligineer  of  the  Illinois  Steel  Bridge  Co.,  in  Washington,  Ore- 

Ji,  Idaho  and  part  of  Montana,  with  office  at  Spokane,  Wash. 

Mr.  Ellis  C.  Soper,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been   ap- 

nted    Resident    Engineer    of    the    New    Market    St.    bridge, 

Utanooga,  Tenn.,   of  which  Mr.  B.  H.  Davis,  Assoc.  M.  Am. 

•.  C.   E.,   is  Chief   Engineer,   as   noted   on   p.   813   of   issue   of 

t  week. 

Mi  A.  E.  Hess.  M.  Am.  Soc.  C.  E.,  of  Williamsport,  Penn.. 
I  been  appointed  Assistant  Field  Engineer,  Eastern  district, 
,'ision  of  Valuation.  Interstate  Commerce  Commission,  in 
irge  of  the  field  party  now  engaged  in  a  survey  of  the  Nor- 
k  Southern   Ry. 

Mr.   D.    F.   Foust,   of  Clarksville.   Tenn..    has   been   appointed 

ligineer   and    Superintendent    of    Construction    for    the    Mont- 

f  nery   County    Road    Commissioners.      He    will    have    charge 

road    construction    for    which    $100,000    has    recently    been 

sed   by  a   bond   issje. 

Mr.  C.  S.  Kirkpatrick,  recently  Chief  Engineer  of  the  Cape 
ardeau  Northern  Ry.,  Cape  Girardeau,  Mo.,  has  been  ap- 
nted  Division  Engineer  of  the  St.  Louis,  Brownsville  & 
xlco  Ry.,  with  headquarters  at  Kingsville,  Tex.,   succeeding 

E  S.  Heyser,  it  signed. 
Mr.  Walter  A.  Johnson,  of  Atlanta,  Ga.,  has  been  ap- 
nted  Pneumatic  Tool  Manager  of  the  Pittsburgh  branch 
the  Ingersoll-Rand  Co.  Mr.  C  F.  Overly,  of  Pittsburgh, 
nn..  has  been  appointed  to  the  same  position  at  the  Cleve- 
id,   Ohio,   branch    of    the    company. 

Mr.  Sidney  Diamant  :i  graduate  of  'Columbia  University, 
flS  of  1902,  lias  opened  an  office  as  Consulting  Engineer  at 
East  40th  St..  New  York  City  Sin,,-  his  graduation  Mr. 
Miiiini    his   been   engaged    in   the  design  and  erection  of  tim- 

Iteel  and  reinforced-concrete  structures. 
Mr.  Walter  <:.  Kirkpatrick,  M.  Am,  Soc.  C.  E.,  recently  City 
fflneer  of  Birmingham,  Ala  .  is  now  Engineer  of  the  North- 
,  division  of  the  Alabama  Power  Co..  at  Birmingham.  Mr. 
rkpatrlck  went  to  Birmingham  in  I»I2  from  Jackson,  Miss.. 
iari  he  had  been  engaged  in  private  practice,  specializing 
municipal    work. 

lolph    P.    Miller,    11.    Am.    Soc    C.    E.,   has   resig I    as 

dent     of    Buildings,     Borough     of     Manhattan,     New 

In    ordei    to   assist    the    Building    Committee   of  the 

•  '"I   "i    Aldermen   in   :i    revision   of  the   building  code   for  the 

IT,      Mr.    Miller    has    previously    been    :>    member    of    Beveral 

ommlsslons    on    drafting    ;i    new    building    code    for 

City 

Plnkerton,    of    the    firm    of    Poster    &     Pin 

i    Montrose  Colo.,   has   I m    made  City    Man 

er  of  Montrose  by  the  cltj    council      Mr.   Plnkerton  has  1 n 

i  iing    work    foi    several    years,   Bervlng 

n  t  in..-  as  Deputj  City  Englneci  of  Montrose,  Chief  Bn- 
"•"r  of  the  Grand  View  Mesa  Irrigation  <  o„  ind  n  Chlel 
''I r  of  the   Meyer   Bi  os  '   Const  i  ui  i  Ion   I  !o 


Morgan  T.  Jones  Co.,  Inspecting  and  Supervising  Engineers, 
Chicago.  111.,  as  Secretary  and  Engineer  of  Tests.  Mr.  Hall  is 
a  graduate  in  mechanical  engineering  of  the  University  of 
Illinois.  He  recently  resigned  his  position  with  the  Isthmian 
Canal    Commission    after    over    six    years'    service. 

Mr.  E.  G.  Lane,  Assoc.  M.  Am.  Soc.  C.  E..  for  the  past  two 
years  Assistant  Engineer  of  the  operating  staff  of  the  Balti- 
more &  Ohio  R.R..  at  Baltimore,  Md.,  has  been  appointed  Dis- 
trict Engineer  of  Maintenance-of-way  of  ihe  Baltimore  & 
Ohio  Southwestern  R.R.,  with  headquarters  at  Cincinnati, 
Ohio.  Mr.  Lane  was  formerly  Division  Engineer  of  the  Balti- 
more &  Ohio  R.R.  at  Newcastle,  Penn.,  and  later  Division  En- 
gineer of  Maintenance-of-way  at    Pittsburgh,  Penn. 

Mr.  George  C.  Scales,  former  Superintendent  for  the  Bar- 
ber Asphalt  Paving  Co.,  New  York  City,  and  for  the  past  few 
years  engaged  in  road  construction  in  the  South,  has  been 
appointed  Senior  Highway  Engineer,  U.  S.  Office  of  Public 
Roads,  and  will  ha\e  chars'!  of  the  southern  end  of  the  Wash- 
ington-Atlanta experimental  road,  noted  on  another  page  of 
this  issue.  Mr.  Scales  attended  the  Massachusetts  Institute  of 
Technology  from  1885  to  1889.  For  a  time  he  was  in  engi- 
neering  work    in   Porto   Rico. 

The  Central  R.R.  of  New  Jersey  announces  the  appoint- 
ments of  the  following  committees  to  cooperate  with  the  Di- 
vision of  Valuation  of  the  Interstate  Commerce  Commission 
in   the   valuation   of  the   company's   property: 

An  advisory  committee  is  appointed  consisting  of  Messrs. 
W.  G.  Besler,  Vice-President  and  General  Manager;  Jackson 
E.  Reynolds,  General  Attorney,  and  Jos.  O.  Osgood,  M.  Am. 
Soc.  C.  E.,  Chief  Engineer.  The  valuation  committee  is: 
Messrs.  Charles  Hansel,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, New  York  City,  Cons'ilting  Valuation  Engineer,  Chair- 
man; Carl  Tombo,  Assoc.  M.  Am.  Soc.  C.  E.,  Principal  Assist- 
ant Valuation  Enginer;  E.  Y.  Allen,  Assoc.  M.  Am.  Soc.  C.  E., 
Assistant  Valuation  Engineer;  Herbert  Forsyth.  Assistant 
Valuation  Engineer;  J.  H.  Moore,  Assistant  Real  Estate  and 
Tax  Agent;  George  Holmes,  Assistant  Counsel;  J.  A.  Taylor. 
Comptroller. 

Mr.  Joseph  A.  LePrince  has  resigned  as  Chief  Sanitary  In- 
spector of  the  Panama  Canal  and  sailed  for  New  York  City 
Apr.  2.  Mr.  LePrince  "was  appointed  to  the  Panama  Canal 
service  in  June,  1904.  He  was  charged  with  the  work  of 
mosquito  extermination,  and,  during  the  yellow-fever  cam- 
paign in  1905,  he  served  as  Acting  Health  Officer  of  Panama, 
in  addition  to  performing  the  duties  of  Chief  Sanitary  In- 
spector. He  was  engaged  in  mosquito  work  during  his  entire 
period  of  service.  Mr.  LePrince  was  born  in  Leeds,  England. 
in  1875,  but  his  parents  removed  to  New  York  City  when  he 
was  seven  years  old.  He  received  his  earlier  education  at 
Sach's  Collegiate  Institute,  New  York  City,  and  subsequently 
entered  the  College  of  Mines  of  Columtia  University.  He  was 
graduated  in  1898,  with  the  degree  of  C.  E.,  and  in  1899  took 
a  post-graduate  course,  receiving  the  degree  of  M.  A.  During 
the  cleaning  up  of  Havana,  after  Spanish-American  War.  he 
was  Assistant  Chief  Sanitary  Officer  of  the  Department  of 
Health. 

Besides  the  appointments  of  officers  for  the  operation  and 
maintenance  of  the  Panama  Canal  noted  in  these  columns. 
Mar  26,  p.  707,  the  following  subordinate  officers  have  been 
appointed: 

Lieut.  George  Ri  Goethals,  Corps  of  Engineers,  V.  S  \  . 
continues  as  Assistant  Engineer  of  the  Fortification  Division; 

Mr.  William  <:.  Comber  continues  as  Resident   Engli r  of  the 

Dredging  Division:  Mr.  George  M.  Wells,  M.  Am.  Soc  C.  E., 
continues  as  Resident  Engineer  of  the  Municipal  Engineer- 
ing; Mr.  Edward  Schildhauer,  M.  Am.  Soc.  C.  E.,  continuei 
Electrical  and  Mechanical  Engineer  of  the  Division  of  Erec- 
tion; Mr.  Walter  P.  Beyer  continues  as  Assistant  Engineer  of 
the  Division  of  Lighthouse  Construction;  Lieut.-Col.  Chas.  F. 
Mason,  V.  S.  A.,  is  appointed  Chief  Health  Officer,  Health  De- 
partment; Lieut.  Frederick  Mens.  Assoc  M  \m  Soc  C.  i: . 
continues  as  Superintendent  and  Chief  Engineer  of  the  Pan- 
ama  n.R. 

The  Panama  R.R,  Co.,  under  the  Jurisdiction  of  the 
President  of  the  company,  who  la  the  Governor  of  the  Panama 
Canal    and    head    of   the    Department    of   Operation    and    Main 

tern •.    win    be    operated    practically    as    a    division    of    the 

Department  ol  Operation  and  Maintenance,  but  will  still  re- 
tain   its    entity    as    8     I  01  P01  9  I  Ion.  j 


Mr    Qulncy    A     Hall,    formi  i  lj 

'no. in    Canal   Commissi has 
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Owen   Ford,  a   former  consulting   eni  Ineer  and    it   one  time 

In    the   employ   of   the   city    of  St.    Louis,    Mo.    died    at    his    home 
In   Tucoma,    Wash.,   Apr.   0. 
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Charles  F.  Smith,  former  Superintendent  of  the  Montana 
division  of  the  Oregon  Short  Line  R.R.,  at  Pocatello,  Idaho, 
died  Mar.  30,  at  Niagara  Palls,  N.  Y.  He  had  been  on  leave 
of   absence    since    last    November    because   of   ill    health. 

Ralph  Galbraith  Brown,  a  former  electrical  engineer  with 
the  General  Electric  Co.,  Schenectady,  N.  Y.,  died  recently 
from  pneumonia  at  Nice,  France.  In  recent  years  he  had  been 
a   hotel    proprietor    on    the    north    shore    of   Massachusetts. 

Lemuel  H.  Davis,  a  pioneer  gas  engineer,  died  at  his  home 
in  Philadelphia.  Penn.,  Apr.  S,  aged  91  years.  He  is  said  to 
have  built  the  first  gas  works  rt  Detroit,  Mich.,  and  subse- 
quently erected  numerous  other  gas  plants  throughout  the 
country. 

William  O'Herrin,  Assistant  to  the  General  Manager  of  the 
Missouri,  Kansas  &  Texas  Ry.,  at  Dallas,  Tex.,  died  Apr.  2  in 
Chicago,  111.,  from  injuries  received  near  Sedalia,  Mo.,  in  1908, 
when  he  fell  from  a  bridge  pier  while  directing  the  work 
of    rescuing    passengers    from   a    wrecked    train. 

John  McNamee,  a  prominent  New  York  City  contractor, 
died  at  his  home  in  Brooklyn,  N.  Y.,  Apr.  7.  He  was  born 
in  Brooklyn.  N.  Y„  72  years  ago.  For  a  time  he  was  with  the 
city  engineering  department  of  Brooklyn.  Later  he  entered 
the  contracting  business  and  constructed  important  public- 
works  both  in  New  York  City  and  throughout  the  East.  In 
1903  he  was  associated  with  F.  L.  Cranford  under  the  firm 
name  of  Cranford  &  McNamee,  which  firm  constructed  parts 
of  the  first  subway  in  Brooklyn  and  the  Centre  St.  subway  In 
Manhattan.  Mr.  McNamee  retired  from  active  business  In 
1909. 
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COMING    MEETINGS 

SOUTHERN   GAS  ASSOCIATION. 

Apr.    22-2  1.       Sixth    annual    meeting    at    Mobile,    Ala.      Secy., 
E.   D.   Brewer.   45   Poplar  Circle,   Atlanta,   Ga. 

NATIONAL    DRAINAGE   CONGRESS. 

Apr.    22-25.      Annual    meeting  at    Savannah.   Ga.      Secy..   J.   R. 
Gray,    Chamber    of    Commerce.    Savannah,    Ga. 

IOWA     STREET    AND    INTERURBAN     RAILWAY    ASSOCIA- 
TION 
Apr    22-25.     Annual  meeting  at  Waterloo,  Iowa.     Secy.,  H.  E. 
Weeks,   Trl-City    Ry.   &  Light   Cos.,   Davenport,  Iowa. 

NATIONAL    KIRK    PROTECTION    ASSOCIATION 

Majj    5-7.      Annual    meeting   in    Chicago,    111.      Secy..    Franklin 
li.    Wentworth,   87   Milk   St.,  Boston,   Mass. 

AIR    BRAKE   ASSOCIATION. 

May    ".-V      Convention   at    Detroit.   Mich.     Secy..    F.    M.   Nelis, 
tatl      St  .     Boston,     Mass 

AMERICAN    WATER-Wl  IRKS    ASSOCIATION. 

May    11-15.     34th   Convention   at    Philadelphia,    Penn.     Secy., 
i      i     Dlven,    it  State  St..  Troy    N.  Y. 

INTERNATIONA  I.    RAILWAY    FUEL    ASSOCIATION. 

May    1  s- 21 .      cth    convention    in    Chicago,    111.      Secy.,    C.    G. 
Hall,  C.  &  i:    I    R  R.,  922  McCormick   Bldg.,  Chicago,  111. 

SOUTHWESTERN    ELECTRICAL    AND   GAS   association. 
May  20-23.     Annual  meeting  al  Galveston,  Tex.     Secy.,  H.  S. 
-      I0S    Slaughter    Building,    Dallas,   Tex. 

SIXTH    NATIONAL   CONFERENCE    ON    'MTV    PLANNING. 
May   26-27      T tj    Onl       Secy.,    Plavel   Shurtleff,    19   Con- 
gress Mass. 

MASTER    BOILER    MAKERS'    association. 

May  26-28.     Convention  al    Philadelphia,   I'enti.     Secy.,  H.  D 
Voug  hi     96    Libi  i  ty  St.,  New    York   City. 

RICT    HEATING    ASSOCIATION, 

May    26-29.      Sixtl        I     Rochester,    N,    v       Secy., 

I.     I.     Gasl   111,    Or-,. mill,.,    |  >hiO 

Philadelphia     laaodatloa    <>r    Members     ol     the      \ rlcan 

s,,.-i,-i>   „r  civil  F.iiuiii.-rrN     Thi    iii    t   meeting   oi    the  Associa- 
tion was  held  In  the  Bnglneei      Club,  Phlli Iphla,  on    Vpi    t 

Stearns,  past  president  Am    Soc,  C    BJ    and  chalr- 
i   the  committee  ol  thai   socletj    on   Valuation   ol    Publli 

LTtllltli  ed    Oi.     meeting    on    thai    sub  led       Tl cl 

Ins    nrlli    be    held    In    Octobei       The    Secretary     Is     W.    I.. 
ii     Philadelphia,    Penn. 
Southern  California    iaaoelatlon  <>r  Members  <>f  the    Vmerl- 
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portions  of  the  storm.  The  serious  damage  was  largely  the 
result  of  soil  soaked  by  previous  heavy  rains.  The  saturation 
of  the  soil  and  the  hardening  of  its  surface  during  the  in- 
terval between  storms  caused  a  percentage  of  runoff  consid- 
erably   above    that    of    average    years. 

The  Association  discussed  the  starting  of  a  movement 
among  engineers  and  members  to  induce  Congress  to  appro- 
priate more  money  for  the  study  of  rainfall  and  runoff,  and 
to  educate  the  general  public  in  regard  to  the  importance  or 
such  information.  It  was  suggested  that  further  study  of  the 
rainfall  in  the  mountains  is  desirable,  particularly  of  snow 
conditions;  and  as  far  as  possible,  the  volume  and  water 
content  of  snow  remaining  in  the  mountains  after  storms 
This  would  give  an  idea  of  what  might  be  expected  when 
these  snows  were  melted  in  the  spring  or  summer  months.  It 
was  suggested  that  the  cooperation  of  the  forestry  service 
might  be  valuable  in  the  way  of  furnishing  observers.  Dr. 
Carpenter  stated  that  the  Bureau  of  Forestry  had  offered  to 
take  care  of  a  considerable  number  of.  rain  gages  in  the 
mountains,  provided  such  gages  were  furnished.  A  com- 
mittee was  then  appointed,  to  consider  what  could  be  done 
toward    providing   funds   for   furnishing   the   gages. 

A  committee  was  appointed  also  to  confer  with  the  City 
Council  regarding  proposed  changes  in  the  Building  Code  of 
the  city.  The  Secretary  of  the  Association  is  W.  K.  Barnard, 
Los    Angeles.    Calif. 

National  District  Heating  Association — In  the  program  of 
the  sixth  annual  convention  to  be  held  in  Rochester,  N.  Y., 
May  26-29,  the  following  subjects  will  be  discussed:  "Expense 
of  Operating  Centrifugal  vs.  Double-Acting  Pumps";  "Effect 
of  Super-Heated  Steam  on  Heating  Systems";  "Heat  Losses 
from  Buildings  of  Latest  Construction";  "Commercial  Steam 
Heating  in  New  York  City."  The  Secretary  is  D.  L.  Gaskill, 
Greenville,    Ohio. 

Train  Dispatchers  Association  of  America — The  next  con- 
vention will  be  held  at  Jacksonville,  Fla.,  June  16-19.  The 
Secretary   is  John    M.   Mackie,    7122   Stewart   Ave.,   Chicago.  111. 

International  Engineering  Congress — Enrollments  in,  and 
subscriptions  to,  the  Congress  to  be  held  in  San  Francisco  In 
1915,  have  been  received  from  citizens  of  42  foreign  coun- 
tries. The  foreign  enrollment  represents  25fv  of  the  total  en- 
rollment. The  number  of  subscriptions  from  the  members  of 
the  five  national  engineering  societies  of  the  United  States, 
under  whose  auspices  and  control  the  Congress  is  being  he'd, 
is  3.7 r;  of  the  total.  Full  information  concerning  the  Con- 
gress may  bo  obtained  by  addressing  the  Committee  of  Man- 
agement,   Foxcroft    Bldg.,    San    Francisco,    Calif. 

Association  of  Railway  Electrical  Engineers — The  semi- 
annual convention  will  be  held  in  Atlantic  City,  N.  J.,  on  .hue 
12,  with  headquarters  at  the  Hotel  Denis.  The  annual  con- 
vention will  be  held  at  Chicago.  111.,  Oct.  19-23.  The  Secretary 
is  Joseph  A  Andreucetti,  Room  411  C.  &  N.  W.  Terminal  Sta- 
tion,   Chicago,    111. 

American  Institute  of  Consulting  Engineers — A  dinner 
meeting  was  held  Apr.  13.  at  the  City  Club,  New  York  City. 
The  subjects  discussed  were  "the  conduct  of  engineering  com- 
petitions" and  the  "interference  by  the  contractor  with  the 
practice  of  the  consulting  engineer."  The  President  of  the 
American  Institute  of  Architects  and  two  other  members  were 
present  to  give  an  account  of  the  rules  and  regulations  of  I  lie 
Institute  governing  (he  conduct  of  architectural  competltloni 
These    rules    have    been    reduced    to    the   simplest    possible    form 

and   contain    only    tint ssentlai    elements.      (1)    Experts    must 

have  charge  .if  such  competitions;   (2)    Experts  must  be  Jud|  ■ 
In    such    competitions;    (3)    No   man    must    be   allowed    t..    com 
pete,    who   would    nol    be   qualified   and   competent    t . >   carry   out 
the    work    it    the   award    is    made    to    him.      From    the    remarks 
of  the  architects  it    is  judged    thai    even    this   institution,   whtoil 

lias    u    :  I    manj     years'    stait,    has    nol    yet    reached    smooth 

wat.is      II    wii  :  eene'.lh    .n: .1   hj    all  present   thai   the  prob 

lem    of    the    engineer    wns    more    difficult,    more    complex,    and 
farthci     from    being;    solved    than    was    the    case    ..I    the    archl 
t.els    some    years    ago.      Various    phases    of    the    consulting    en 
in.,  is   troubles    were  discussed    by   Gusltiv    I  .indent  ha  I, 

n     Men John    K     Wallace,   C.c Iks,    Frederic    Molltol 

Ralph  Modji  I  i.  Philip  V\  Henry  and  others.  Mr.  I.lndonthal 
though!  the  first  step  was  to  follow  the  llrst  step  made  b) 
the     \m.il.an     Instlluti     ..I      \iehileel-i    and    educate    en 

: ie,  latum    thai    II    was    I'm    their   own    Interest    nol    to 

co ie  unless  assured  of  fair  play       \   motion   was   mode  by 

John  !•'  Wallace,  and  was  subsequently  passed,  to  have  thi 
mallei  referred  to  the  Institute's  committee  on  ethli  which 
Is  to    Iraw   up  a   code  to  govern  the  participation  of  engineer! 

In    i i mpetltlve  designs  for  engln Ing   structural. 

■ii im r  the   Ura ntrnctlnn   and   manufacturing 

Arm i. mil.. i    .   more  serious  phase  of  the  problem   and 

■  •   I  •      made    for    the    I  elne.K  nil      ..111 
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The  newest  thing  in  the  efficiency  line  which  has  come 
i  the  attention  of  the  editors  of  this  journal  is  "insult- 
:■/  efficiency."  As  yet  only  the  low  figure  of  80%  ef- 
ciency  lias  been  reached,  but  when  the  real  efficiency 
\ port s  get  to  work  this  limit  will  doubtless  be  greatly 
cceeded,  since  the  new  form  of  efficiency  originated  with 

mere  tyro  who  was  conducting  linotype  experiments 
itb  the  word  "insulating." 
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r.-i  lewed  by  P.  LA  VIS* 
LAXLROAD    CURVES      AND      EARTHWORK  —  By     C.     Frank 

Allen,    M.    Am.    Sue.    C.    10..    Professor   of    Railroad    Engineer- 
ing.    Massachusetts    Institute    of    Technology.      Fifth    edi- 
iinii.    revised.       [Also    in    same    volume.    "Field    and    Office 
by    same    author.       Revised    edition.]       New    York 
and    London:      McGraw-Hill    Hook    Co..    Inc.      Leather;    4x7 
i".:  pp.  xi    -r    2  21".  and   V     t     282;   illustrated.    $3,  net;  or  sep- 
tely,  $2  each. 
I. \T   BOOK   ON    RAILROAD   SURVEYING      By  George  Well- 
ington    I'ickels,      Instructor,     and     Carroll     Carson     Wiley, 
late,    in    Civil     Engineering,     University     of     Illinois. 
New     York:      John     Wiley    .x-    Sons,     Inc.       London:      Chap- 
man &   Hall.   Ltd.     Flexible   leather;    1x7   In.;  pp.   ix    +   263. 
68   lext   figures;    14    tables.      $2. fit)    (111%    shillings),    net. 
If   can   be  said   at   once  that   Prof.  Allen's  book,   on  account 
f  the  tables   and   other    Information    it   contains,    is   a    useful 
ne  for  any   engineer    to    have    who    is   engaged    in    field    work, 
:,    for   the   location    or    construction    of    railways.      II 
I    entirely    practical     from     beginning     to    end     and     contains, 
a    far    ns    the    writer    can    judge,    all    or    nearly    all     that    is 
nallv   required   in   the  Meld  and   office  for  this  class  of  work 
The  book   Is  based   on  material   used  by  the  author  for  his 
lasses    ai    the    Massachusetts    institute    of    Technology,    the 
■    edition    having    been    published    In    1899.      As    this   Is   thi 
Ion,  it  may  be  expected   that  iis  present   form   is  the 
•     ill    of    mature    thought    after    considerable    experience    In 
In  bis  classes,  and  such  an  examination  of  the  book 

ultlng    Kuril i.  50  Church  St.,  New   York  City. 


as  the  writer  has  been  able  to  make  convinces  him  that 
not  only  is  the  information  good,  but  that  the  result  justifies 
the  expectation  in  regard  to  its  arrangement  and  presenta- 
tion, and  also  of  its   usefulness  in  the  field. 

It  may  be  noted  that  the  title  of  this  book  is  simply 
"Railroad  Curves  and  Earthwork,  with  Tables."  It  is  not 
claimed  that  it  is  a  textbook  or  field  book,  though  with  cer- 
tain limitations  it  may  serve  as  either  much  better  than  some 
with  more  ambitious  titles.  It  may  be  divided  roughly  into 
four    parts,    as    follows: 

Pages 

(1)  A  brief  general   description    of   location   surveys 30 

(2)  Curve    problems,    turnouts,    spirals 117 

(3)  Earthwork,    staking    out,    computation,    haul SI 

(4)  Tables     281 

The  description  of  the  methods  used  on  surveys  for  rail- 
road location,  though  brief,  is  generally  accurate  and  quite  to 
the  point.  It  is  sufficient  to  indicate  in  general  outline  the 
work  to  be  done  and  the  method  of  doing  it.  The  writer 
does  not  agree  with  the  author's  advocacy  of  the  use  of  the 
aneroid  barometer  and  certain  other  pocket  instruments  for 
reconnaissance,  as  he  believes  that,  with  certain  minor  ex- 
ceptions, when  anything  more  than  the  eye  of  the  engineer 
making  the  reconnaissance  is  required,  a  rough  rapid  stadia 
survey  is  the  only  practical  means  of  filling  the  requirement 
It  must  be  admitted,  however,  that  this  is  a  matter  on 
which    there    is    considerable    difference    of    opinion. 

The  statement  of  the  purpose  of  the  Preliminary  Survey 
is  so  nearly  in  accord  with  that  which  has  been  advocated  by 
the  writer,  and  which  so  far  as  he  knows  is  the  only  defini- 
tion of  similar  tenor,  that  its  essential  feature  is  worth 
noticing,  and  that  is  the  idea  that  the  Preliminary  is  essen- 
tially a  survey  which  shall  serve  as  a  base  for  location  and  to 
collect   data   from   which   this  latter   may   be   determined. 

The  writer  has  previously  expressed  his  opinion  as  to  the 
doubtful  utility  of  including  geometrical  problems,  even 
though  they  relate  to  curves,  in  a  field  book  for  engineers, 
the  book  under  review,  however,  seems  to  have  reduced  this 
apparently  necessary  infliction  to  a  minimum  and  the  presen- 
tation is-  clear.  This  is  especially  true  of  the  chapter  on 
turnouts.  The  spiral  described  is  that  advocated  by  the 
American  Railway  Engineering  Association,  as  are  also  the 
spiral   tables   given   at   the  end. 

The  author  devotes  one  page  to  a  good  description  of 
"Metric  Curves."  He  states  that  there  are  two  distinct  sys- 
tems of  nomenclature  as  follows: 

I.  The  Degree  of  Curve  is  the  angle  at  the  center  sub- 
tended  by   a  chord   of    1   chain   of  20   meters. 

II.  The  Degree  of  Curve  is  the  deflection  angle  for  a 
chord  of  1  chain  of  20  meters  (or  one-half  the  angle  at  the 
center.) 

III.  Or,  very  closely,  the  Degree  of  Curve  is  the  angle  at 
the  center  subtended  by  a  chord  of  10  meters  (equal  to  1 
station  length.) 

He  favors  the  latter,  and  as  practice  has  not  crystallized  in 
this  matter  he  cannot  be  greatly  criticised.  The  experience  of 
the  writer,  however,  inclines  him  to  think  that  the  first  is 
in  more  general  use.  There  seems  to  be  no  good  reason  for 
the  introduction  of  the  word  chain  in  this  connection.  In 
southern  South  America,  where  European  practice  prevails, 
curves  are  usually  designated  by  even  lengths  of  radius 
which,  as  the  author  observes,  has  many  disadvantages  and 
little  if  any  advantage.  It  is  hoped  that  some  day  some  one 
will  calculate  some  spiral  tables  based  on  the  A.  R.  E.  A. 
spiral  for  metric  curves.  It  is  to  be  noted  also  that  the 
metric  tables  are  given  only  for  each  10  minutes,  which  with 
the  short  chord  length  adopted  is  equivalent  to  each  SO 
minutes     for     the     ordinary      North      American      nomenclature 

Tables    for    every    2    min.    for    20-m.    chord    curves    have    I 

calculated  and  are  easily  available,  it  is.  therefore  rathei  to 
be    regretted    that    a    little    more    space    was    not    devoted    to 

these    tables    if    it    is    thought     worth    while    to    include    them    at 

all.      It    is    noted    also    that     the    metric    Bystem    curves    are 

designated    in    the    table    by    the    Index    of    the    Deflection 
for    20-m.    chords.      There    is    no    reason,    of    course,    why    the} 
should  not   be  deal  ;nated  exactly  as  are  our  own    by   the  de- 
gree  subtended    at    tl enter    by    whatever    length    of   chord    is 

decided  on  as  standard,  and  it  is  to  be  regretted  that  any- 
thing is  Introduced  varying  from  United  states  standard 
in  ictlce   except    that    made    necessary    bj     the   actual  difference 

in  units  of  measurement 
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Tlie  chapters  on  earthwork  are  unusually  good.  The  re- 
viewer knows  of  no  other  place,  with  possibly  one  excep- 
tion, where  such  full  and  complete  information  on  this 
subject  is  to  be  found  or  where  it  is  so  well  presented.  Of 
course,  the  method  of  setting  slope  stakes  will  look  more  or 
less  complicated  to  a  "roughneck"  who  knows  little  more 
than  how  to  add  or  subtract,  yet  gets  in  a  mile  or  so  a  day, 
but  this  is  probably  unavoidable  when  one  tries  to  reduce  to 
writing  what  some  of  us  learned  to  do  by  instinct.  The 
chapters  on  Earthwork  Diagrams,  Haul,  and  the  use  of  the 
Mass  Diagram  are  very  good  and  useful. 

The  tables  are  generally  quite  complete  so  far  as  they 
go,  well  arranged,  and  easy  to  use.  The  writer  believes, 
however,  that  there  is  need  of  a  field  book  with  much  more 
detailed  tables,  and  this  part  of  the  book  might  well  be  en- 
larged at  the  expense  of  the  geometrical  examples.  It  would 
not  be  as  useful  to  students,  but  would  be  vastly  more  so  as 
a  practical  field  book. 


The  book  by  Pickels  and  Wiley  attempts  to  cover  the  same 
ground  as  the  one  just  reviewed  but  contains  only  about  half 
as  many  pages  of  the  same  size,  though  its  title  is  "Text  Book 
on    Railroad    Surveying." 

The  first  23  pages  are  devoted  to  a  description  of  Location 
Surveys,  Organization  of  Field  Parties,  Maps,  and  an  at- 
tempted explanation  of  the  value  or  importance  of  Distance. 
Curvature  and  Grades.  This  part  is  somewhat  sketchy  and 
shows  a  certain  lack  of  care  and  clearness  of  expression. 
For  instance,  the  statement  is  made  that: 

In  the  location  of  a  railroad  there  are  three  factors  that 
make  for  success  or  failure  from  a  financial  standpoint; 
namely,   distance,   curvature  and   grades. 

Now  it  is  perfectly  evident  to  an  experienced  railroad 
engineer  what  may  be  meant — but  it  is  generally  thought 
that  the  amount  and  character  of  traffic,  competition  or  its 
lack,  and  factors  of  that  nature  are  most  important  from  a 
financial   standpoint. 

The   statement    is    made    without    qualification,    that: 
Curve   resistance    does    not    vary    directly    as    the    degree    of 
curve,   but  decreases    (proportionately)   as  the  degree  of  curve 
Inct  .-ases. 

The  writer  is  inclined  to  believe  that  this  is  true  but  he 
doubts  if  there  is  anything  that  warrants  the  unqualified 
statement.      There    is    a    statement    that: 

The  cost  of  construction  is  increased  (by  curvature)  since 
curvature   means   an    increase   in    the   length   of   the   line. 

This,  of  course  is  very  bad.  The  frictional  resistances  of 
freight  trains,  it  is  stated,  "remain  practically  constant  at  S 
lb.  per  ton,  while  the  grade  resistance  is  20  lb.  per  ton  for 
each  per  cent,  of  grade.  The  length  of  such  a  grade  (?)  is 
limited  only  by  the  endurance  of  the  engine."  There  is  no 
reference  to  the  fact  that  with  some  types  of  modern  freight 
equipment  the  frictional  resistance  may  be  as  low  as  3  or  4 
lb.  per  ton;  "each  per  cent."  is  surely  not  ve  y  clear,  and  the 
last  sentence  of  the  Quotation   is  wholly  unintelligible. 

The    chapters    on    •■  i    \  ■•■    have    been    written    with    an    evi- 
dent attempt   to  make   then    clsar   to   students   oi    others   with 
the   most   elementary    knowledge     if.    the    subject,    though    some 
geometrical     knowledge     i;     presupposed.       The     instrumental 
tions  of  staking  out  c(     •' s  under  various  conditions  are 

[bed    In   boi stall,   arid     l  ■  e  are  :i    series  of  questions 

and  answers  following  the  ■  rlanatlon  of  each  problem 
the  point  of  view  of  the  reviewei  would  seem  to  be 
more  advisable   to   train   students     o  understand   prin- 

ilain   

The  chaptei    on   curves  is  divided    Into   two   parts,   circular 
and   spirals,   and    is   followed    by   a   chapter   on    Earth- 
work,   in    which    lattei     tl n repression    "growth"    Is 

i    of    "swell."      Thei  e    Is    a    cha  ptei    on    Tui  nout  . 
Crossing      Connection  .  eti      and  Tables  of  Radii,   Functions  of 
:  thms,     Natui  al     Sines,     etc,     and 

ESa  i  thwoi  k    quant  Itli 

The   statement   Is  made  In   the   preface   thai    the   book    was 

written   primarily   for   the   use  oi    student  .    but   it    Is  believed 

thai    it    will   appeal   to   the    pi  ai  tlclng   engl- 

bellel   the  wrltei   thlnki    i     nol   well 

found,  eful   tabli      havi     been    omitted    and    the 

e  ol    th(    i i    ha     n    ultei 

! h    l  o    bi     derived. 

The  tea  i   contains  ''     hould 

.  nts. 
Field     bool  ■    of    the  tries,    W  ebb    or 

Ulon  I  Id.     During  the  p 

•     Lttempl   on 
,  ho  -i 
i  .     i 
11 to 
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Reviewed    by    ROSSITER    R.    POTTER* 

MACHINERY'S   HANDBOOK   for   Machine  Shop  and    Drafting. 
Room:      A    Reference   Book    on    Machine    Design    and    Shop 
Practice    for    the    Mechanical    Engineer,    Draftsman,    Tool- 
maker  and    Machinist.      New   York:      The   Industrial    Press 
Leather   (flexible);  5x7  in.;  pp.  1400;  illustrated.     $5. 
The    field    covered    by    this    handbook    corresponds    closely 
with    that    of    the    periodical    from    which    it    takes    its    name. 
The   information   collected   here  is  calculated    to   be   of  interest 
to   those   engaged    in    the   operation,    construction   or   design  of 
machinery.     Steam    and  electrical  engineering  are  not  touched 
upon,    except    for   a   paragraph    on    the   power    rating   of   steam 
hammers  in  the  section  on   forge-shop  equipment,  a   couple  of 
pages  on  electric  welding  and   some  twenty   pages  on  electric 
motors  used   to  drive  machine  tools.    A  dozen   pages   each  are 
devoted    to   foundry   and    forge-shop   practice,   but   the    "practi- 
cal"   portions    of    the    book    deal    chiefly    with    machine-shop 
work. 

The  arrangement  of  this  book  differs  from  that  of  many 
other  handbooks  in  that  there  is  no  broad  classification  into  a 
dozen  or  so  principal  sections,  each  including  a  number  of 
more  or  less  related  subdivisions.  Related  subjects  are  here 
grouped  together,  to  be  sure,  but  there  is  nothing  in  the  way 
the  book  is  printed  to  show  this.  However,  this  may  not 
greatly   affect    the    book's    value. 

Conventional  handbook  design  is  followed  in  opening  with 
mathematical  tables  and  formulas.  Arithmetic,  algebra, 
geometry,  logarithms  and  trigonometry  are  included  but  the 
book  stops  short  of  analytical  geometry  and  calculus.  A 
chapter  on  mechanics  and  one  on  strength  of  materials  com- 
pletes the  introductory  or  general  portion  of  the  book.  This 
portion  occupies  the  first  369  pages,  which  will  convey  some 
idea  of  the  detailed  nature  of  the  mathematical  tables.  There 
are  a  number  of  tables  not  ordinarily  found  in  technical 
handbooks;  for  instance,  a  table  giving  the  length  of  chords 
for  spacing  the  circumferences  of  circles  into  any  number  of 
equal  parts  up  to  100.  Another  example  is  a  table  of  prime 
numbers  and  factors  giving  the  smallest  odd  factor  of  all 
prime  numbers  from  1  to  9999.  There  are  five  pages  of  in- 
structions on  the  use  of  logarithms,  with  illustrations  show- 
ing graphically  how  to  read  the  tables.  The  logarithm  tables 
themselves  give  five-place  logs,  and  are  well  arranged  with- 
out cramping.  A  full  table  of  hyperbolic  logarithms  Is 
given. 

One  of  the  very  few  typographical  errors  discovered  by 
the  reviewer  occurs  in  this  first  portion  of  the  book,  in  the 
chapter  on  Mechanics.  On  page  274  of  this  chapter,  paren- 
theses are  omitted  from  formulas  where  they  are  really 
needed  to  avoid  ambiguity.  Another  point  for  criticism  in 
this  chapter  is  the  omission  of  all  reference  to  air  resist- 
ance in  the  section  on  projectiles.  Moreover,  on  page  277 
in  an  example  on  energy  of  falling  bodies,  a  projectile  fired 
"vertically"  from  the  muzzle  of  the  12-in.  gun  "strikes  the 
ground"  when  it  comes  down.  Persons  of  a  precise  turn  of 
thought  may  be  perplexed  by  this. 

It  would  be  out  of  the  question  to  discuss  in  detail  eaol 
one  of  the  seventy  odd  sections  which  make  up  the  balance  of 
the  book.  Immediately  after  the  mathematical  portion  come 
sections  on  riveting  and  riveted  joints;  strength  and  prop- 
erties   of   steel    wire    and    wire    rope;    formulas    and    tables    for 

spring   design;    shafting   and    torsional   strength.      Next   i 

a  more  or  less  related  group  on  friction;  plain,  rollei  and 
ball  bearings;  keys  and  keyways;  clutches  and  couplings;  and 
friction  brakes. 

In  the  section  on  bearings,  the  data  on  ball  and  rollei'  bear- 
ings  are    mixed    together    in    a    wa>     not    altogether    desl 
Pages  486  and  487  should  be  interchanged   to  give  a   betti 
rangement    of    the    subject    matter.      It    looks    as    thou 

ncles  of  "make-up"  in  the  printing  simp  had  been  ,1 
lowed  to  Interfere  ;it  ibis  point  with  the  more  Important 
mattei    ol    logical   sequence  of  text  and   tables.     The  omission 

from   this   Bectlon  ol   an>    reference  to  the   li\:itt   tyi I    rolll 

bearings  with  rollers  or  spiral  steel  must  surelj  have  beta 
an  oversight 

The   section    on    keys   and    keyways    Includes    Information   OH 
quai .    and   ■  pllned    i  hafts   for   fixed   and   sliillng    flti 
,04    li     ,,    tabli     -I    illmi  iislons    for    square    shal  i    ends    foi     p«1 

i    enl     ind     lldlnji   llti    w  hlch >arn  to  be  Identical   with  the 

table   ol      i  irdi    .oh,,, led   hj    the   S 't>    of    Auto,,, I<     E  •< 

,    .,,,.1    published    In    the   s.     \     10     hnn k,    nlthough   no 

mi  - i    i      mai f    this    point.       Mrnrl    f tl thiol IM 

.  ,,t    ed,     omi     refoi i    to   this    Pad    w  ould    Inn  eai  0   Hi" 

i    i  hi     i  ibli     '•"    1 I irs    ol    i  hli     volume,      i ,,    thi    stt 

on    clutchi        mil    Hngi      there    I      no    mentlo th« 

<    i, i     i  lutch     «  hlch     Is     ui  ed     ■     loni  Ivi  lj     OB 
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lobiles,  and  the  statement  in  a  paragraph  on  automobile 
itches  that  the  "cone  clutch  is  generally  considered  the 
st  type   for  automobile   transmission"    is  a   bit   to   sweeping 

pass  unchallenged.      Another  criticism   of  this    section   falls 
the    paragraph    on    universal    joints,    where    the    statement 

conditions  for  absolute  uniformity  of  motion  of  the  driven 
aft  is   not  complete. 

The   next   group   of  sections,    or   chapters,    covers   spur   and 

,el   gearing  and    other   means   of  power   transmission.      This 

ludes  sections  on  cam  design  and  cam  milling,  spur  gear- 
»  bevel  gearing,  worm  gearing,  spiral  and  herringbone 
aring.  belts  and  pulleys,  rope  transmission,  chain  drives, 
d  crane  chain  and  hooks.  The  sections  on  spur,  bevel, 
>rm  and  spiral  gearing  occupy  over  150  pages  and  the  in- 
imation  given  is  notably  complete  and  to  the  point.     In  the 

tion  on  bevel  gearing,  for  example,  there  is  a  table  of 
act    face    angles    (to    the    nearest    minute)    for    all    combina- 

ns  of  pinions  from  12  up  to  38  teeth  with  gears  from  13  up 

72  teeth.  Corresponding  tables  cover  the  other  angles  in- 
Ived  in  bevel  gear  design.  The  data  on  gearing  are  fuller 
d  presented  in  more  usable   form   than   in   books  devoted   to 

s  subject  alone. 

Next  comes  a  group  of  sections  presenting  information 
aring  chiefly  on  details  of  shop  practice.  The  topics  are 
rews,  handles,  handwheels  and  other  machine  details: 
eeds  and  feeds  for  machine  tools;  automatic  screw-machine 
actice;  tapping  and  threading;  lubricants  for  machine  oper- 
ions;  running;  shrinkage-  and  forced-fit  allowances;  meas- 
ing  instruments  and  gaging  methods;  change  gears  for 
iral  milling;  milling  machine  indexing;  and  jigs  and  fix- 
res.  Immediately  following  this  is  a  group  of  sections 
iefly  on  tools,  giving  dimensions,  uses,  etc.,  of  broaches, 
ps,  milling  cutters,  reamers  and  other  small  tools.  This 
oup  includes  a  section  on  grinding  and  grinding  wheels  and 
e  on  punches,  dies  and  press  work.  As  an  example  of  the 
haustive  nature  of  the  practical  data  presented  may  be 
entioned  a  series  of  tables  in  the  section  on  milling  cutters, 
lese  tables  give  the  angles  to  which  the  dividing  head  of 
e  milling   machine   must   be    set   for   milling   angular   cutters 

all  angles  (at  5°  intervals)  up  to  85°.  These  tables  alone 
cup;    ten   pages. 

A  group  of  sections  dealing  chiefly  with  metallurgical 
bjects  is  next  in  order.  Among  the  subjects  touched  upon 
e  foundry  and  forge-shop  practice,  oxyacetylene  and  elec- 
ic  welding,  heat  treatment  of  steel,  etc.  The  section  on 
e  heat  treatment  of  steel  is  particularly  full,  occupying 
:arly  40  pages.  It  includes  tabulated  information  on  cutting 
f,    annealing   and    hardening    twelve    commonly    used    brands 

high-speed  tool  steel,  and  a  table  on  heat  treatment  and 
operties  of  carbon  and  special  alloy  steels  of  different 
lalysis.  This  latter  table  is  taken  from  the  S.  A.  E.  hand- 
>ok,  suitable  credit  being  given  in  this  case. 

After  this  come  the  twenty  odd  pages  on  electrical  ma- 
dnery,  including  data  on  the  horsepower  required  for  dif- 
rent  machine  tools  and  forging  machinery.  Finally  there 
e  a  dozen  sections  on  miscellaneous  subjects,  such  as  prop- 
ties  and  weights  of  materials,  compressed  air,  pipe  and 
pe  fittings,  and  the  appraisal  of  manufacturing  plants. 
here  are  nearly   30  pages  of  tables  of  weights  and   measures, 

which  18  or  20  pages  are  devoted  to  metric  conversion 
Ides.  In  the  section  on  plant  appraisal,  there  is  an  ap- 
Mut  discrepancy  on  page  1366  where  the  estimated  life  of 
ltlng    is    given    as    ten    years,    whereas    the    depreciation    to 

deducted    annually    from    the    initial    cost    is   given    as    40'7r. 

Kor   the    first    edition    of   a    volume    of    nearly    1400    pages. 

ippears   to   be   surprisingly    free    from   typographical 

nd   other  errors.     One   of    the   commendable   features   is   that 

1   sticks    pretty    closely    to    the    presentation    of    facts,    giving 

ce     to     mere    opinion     or    speculation     over    doubtful 

ittcrs.     The  material  is,    in  general,   well  selected   and   pre 

•nted   In   a    way    which    makes   it    easily    available.      Perhaps 

i<-  most   noticeable   characteristic   of   the   book    is  the   emula- 

'iii   nf  the   Herman    tendency    to    not    only    slate   a    formula    but 

nl    a    table  of  numerical   solutions  covering  all    ordl- 

After  giving    fair   notice   that    he   has   not    yet  ex- 

Halsey's  latest    production    [see   "lam.   News,"  Jan 

..  1914     i;,i  |   the   reviewer   feels   free  to  stale  thai    this  is  by 

i    handbook   he  has  ever  seen   for  the  machine   de- 

ii     ce    draftsman. 


IISKISSII'I'I      I11V10H      FLOOD      I'Ki  )l:l.i:M        How      Hi.       Fl s 

i i      liy   John    A.    l-'ux.      i  'i  •  |ii  i  •  'I   and    pre- 
sented     i .  \      the      Mississippi      Itlver      Levee       Association, 
ftulldlng,    Mi  mnhl       Term       Flexible    leal  her;    9x  12 
in      pp    63;    splendldl)    illui  1 1  ated 

This  Is  a   very  handsomely  gotten  up graph,  compiled 

I    the  author  for  the   Mississippi    River   Levee    Association  nf 

lamphli,   Tenn      The   object    of   the    Association    Is   i luci 

i hi  appropriations  for  the  strengthening  and 


completion  of  the  Mississippi  River  levee  system.  The  prin- 
cipal facts  regarding  Mississippi  River  floods  are  presented 
in  a  graphic  manner  by  halftone  views,  and  by  statements 
selected  from  published  articles  written  by  leading  engi- 
neers. While  the  book  is  prepared  for  Congressmen  and  the 
lay  public  rather  than  for  engineers,  it  will  interest  many 
of  the   latter. 
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Reviewed   by   D.    D.    KIMBALL." 

VENTILATION  AND  HUMIDITY  in  Textile  Mills  and  Fac- 
tories—  By  Cecil  H.  Lander,  Lecturer  in  Civil  Engineering. 
University  of  Manchester.  New  York  and  London:  Long- 
mans, Green  &  Co.  Cloth;  5x8  in.;  pp.  viii  +  175;  54  text 
illustrations.      $1.40,    net. 

For  some  years  American  engineers  have  been  much  in- 
terested in  the  agitation  on  the  part  of  workers  in  English 
cotton  mills,  concerning  temperatures  and  humidity  in  weav- 
ing sheds,  which  resulted  in  thorough  investigation  on  the 
subject  by  a  Royal  Commission,  and  the  promulgation  of  rules 
and  orders  covering  several  phases  of  health  and  safety  in 
factories  and  workshops. 

The  author  of  the  book  before  us  has  endeavored,  with  a 
large  measure  of  success,  to  present  the  essential  features  of 
these  regulations,  the  methods  in  general  use  to  meet  their 
requirements,  and  certain  engineering  data  essential  to  an 
understanding    of    the    problem. 

The  early  chapters  of  the  book  deal  with  air  purity, 
temperature,  heat,  humidity,  evaporation,  instruments  and 
methods  of  measuring  these,  special  atmospheric  conditions 
required  for  handling-  different  materials,  methods  and  mate- 
rials used  in  treating  yarns,  humidity  used  in  working  with 
various  classes  of  goods,  effect  of  different  meteorological 
conditions,  and  the  physiological  effects  of  humidity  and  tem- 
perature. 

The  different  methods  of  humidification  in  general  prac- 
tice are  discussed  and  all  of  the  commonly  used  systems  are 
illustrated  and  described,  including  the  best  known  American 
systems — which  suffer  nothing  by  comparison. 

Temperature  and  humidity  conditions  required  in  textile 
factories  and  mills  operated  under  different  conditions  are 
detailed  at  considerable  length.  Much  consideration  is  given 
to  the  question  of  cooling,  and  reference  is  made  to  the 
efficiency  of  steam-pipe  coverings  as  used  in  the  mills.  It 
is  interesting  to  note  that  coverings  for  use  in  these  mills 
must  be  approved  by  an  appointed  authority  and  have  an 
insulating  efficiency  of  not  less  than  809^. 

The  general  features  of  mill  construction  are  discussed, 
including  orientation,  position  in  relation  to  adjacent  build- 
ings,   roof    and    floor    constructions. 

The  appendix  gives  in  full  the  admirable  rules  and  orders 
governing  the  heating  and  humidification  ot  factories  and 
workshops,  as  now  applied,  a  schedule  of  the  permissible 
humidity,  and  forms  in  accordance  with  which  records  of 
humidity   must   be   kept. 

The  book  should  be  of  real  interest  and  value  to  the 
owner  or  operator  of  cotton-weaving  sheds  and  similar  fac- 
tories or  workshops  and  of  general  interest  to  the  engineer, 
but  it  contains  only  a  tew  engineering  data  which  would 
guide  the  engineer  in  the  design  of  a  ventilating,  humidify- 
ing or  cooling  system   for  a   cotton -weaving   shed   or   factory. 

W&Tim  Power 

FARM    MOTORS,    Steam    and    Has     Engini         Hydraulic     and 

Electrical    Motors,    Windmills-    Bj      Andres      \     Pottei      M 

Am.  Soc.   M.   i:  .   Professor  of  St. •am  and  Has   Engineering 

Kansas    state    Agricultural    College.      [Agricultural     I 

glneering    Series.]      New    York   and    London:    McGraw-Hill 

Hook-    Co.,     Inc.       cloth;    r.xs     in.;    pp      Is  861;     878     text 

illustrations.      $1.50,    net 

The    lirst    impressions   of   this    book    as    it    Is    taken    in    hand 

are   not    pleasing,   chiefly   on   account   of   the    ill    of  cheapness 

which  is  given  II   bj    the  large  use  of  catalog  cuts.     A  few    of 

the   illustrations  are  very   good,  Judged   from  anj    standpoint 

a   few  are  atrocious,  even  not  considering  that   they  arc  antl- 

diluvlan  trad.-  cuts      Evidently  this  condition  has  arisen  from 

making  the  i i-   as  low  priced  as  possible  and   from  putting 

ii    •mt   quickly.     H    is  a    pity,   however,   that   author  and   pub- 
lisher   could    not    have  .-mis    otherwise 
thereby     turned    out    a    book    that    would    help    cultivate    the 
esthetic  tastes   of  the   studi  nt. 

Fortunately    on  reading  the  book  the  first   unfavorable  im- 
lons  are  modified,  for  the  text   Beems  to  havi 
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fully  written:  the  ideas  are  conservatively  slated  and  pre- 
sented   in    a    logical    order. 

As  primary  movers  the  author  has  taken  up  steam,  gas,  oil, 
water  and  wind-driven  machines,  with  electric  motors  as 
secondary  sources  of  power  and  with  traction  engines  and 
automobiles  as  special  applications  of  two  important  prime 
movers.  This  matter  he  generally  arranges  in  the  sequence 
of    theory,    construction    and    use. 

As  an  introductory  chapter,  the  oasic  energy  reactions  in 
prime  movers  are  epitomized.  Then,  covering  some  10 ',-,  of 
the  book,  there  is  a  combination  of  applied  physics  and  me- 
chanical engineering,  presenting  topics  like  work,  power, 
heat,  fuels,  combustion  processes,  steam  production,  etc.  Some 
25 '  .  is  devoted  to  steam-plant  practice  and  2ii',;  to  gas  en- 
gines. Most  of  the  steam  equipment  described  is  larger  than 
would  be  expected  for  farm  plants,  though,  of  course,  it  may 
bo  well  for  the  student  to  know  about  brick  settings,  water- 
tube  boilers,  feed-water  heaters,  induced-draft  plants,  me- 
chanical stokers,  Corliss  engines  and  condensers  .  There  is  a 
question  here  as  to  whether  it  might  not  have  been  as  well, 
if  the  author  were  going  outside  the  real  farm  motors  at  all, 
to  pay  as  much  attention  to  the  more  modern  steam  turbine 
in   types  not  apt   to   be  found   in   agricultural  service. 

In  taking  up  gas  and  oil  engines,  the  author  confines  him- 
self more  strictly  to  small  types  in  widespread  farm  service. 
Considering  the  presentation  of  steam  engines,  one  may  ask 
why  the  large-plant  types  and  gas-producer  stations  have 
not  been  included.  There  are  only  a  few  pages  on  windmills. 
but  there  it>  no  evident  need  for  more.  Under  water  motors 
there  is  a  good  little  discussion  of  hydraulic  theory,  but  an 
inadequate  presentation  of  the  practical  side,  considering  the 
importance  of  farm  water  powers  (except  in  the  Middle  West 
where  the  author  teaches).  In  leading  up  to  farm  use  of 
electric  motors,  etc.,  there  is  a  review  of  rudimentary  elec- 
trical theory;  then  a  farm  generating  station  is  described, 
but  only  with  gas-engine  drive.  There  is  a  final  chapter  on 
mechanical  transmission  of  power,  describing  belts,  pulleys, 
gears,    rope   drives,   shafting,   etc. 

From  the  foregoing  notes  it  will  be  seen  that  the  book 
will  be  of  much  use  in  any  farm-power  instruction  course 
and  of  interest  to  any  well  educated  agriculturist,  though  its 
use  will  involve  additional  lectures  or  reading  best  to  meet 
the    requirements    in    some    parts    of    the    country. 

IE  Hector  sic  Sfteel  Ftunnaimces 

Reviewed    by    I'ROF.    J.    W.    RICHARDS* 

ELECTRO-THIORMAL      JIETHODS     OF     IRON     AND     STEEL, 
PRODUCTION — By    John    B.    C.    Kershaw.       With    an    In- 
troduction    bv     Dr.    J.    A.     Fleming.       New    York:     D.    Van 
Nostrand    Co.      London:    Constable    &    Co.      Cloth;    6x9    in.; 
pp.   xxiii  +  239;   !)2  illustrations.     $3   (8»/2   shillings),   net. 
This    is    a   good   descriptive-    work,    intended    to    give   details 
.,1    actual    installations,    methods    of    operation,    summaries    of 
tests  of  raw  materials  and   finished  products,   and  of  working 
The    author    wisely    avoids    attempting    a    scientific    an- 
alysis  of   the    reactions   arid    operations,    or   giving    theoretical 
discussion,    except    where   stating   the   general   scientific   prin- 
ol  electrli    beating  and  steel  refining,  In  Chapter  II — and 
then  tated   about    as   often    wrong  as   right.     Out- 

-I  the  mistakes  In  Chapter  II,  however,  the  rest  of  the 
work  'I.  cribei  Clearlj  and  interestingly  the  various  furnaces 
now  in  operation,  giving  very  practical  information  such  as 
would  bi  needed  by  the  steelmaker  who  was  considering  In- 
Btalllng  an  electric  furnace  \  minor  blemish  is  carelessness 
in    propel     names,    e.g.,    NUrnburg    for    Niiruberi       Taeotny    and 

even   Tacoma    ror   T nj     Quesnau   tor  Queneau.     The   papei 

and    '    pe  an  dm    ami    the   hook    full   of   valuable 
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The  book  differs  from  others  on  efficiency.  It  will  not  ap- 
peal to  all,  especially  at  a  glance;  but  careful  reading  will 
awaken  interest  in  some  of  the  thoughtful.  Its  humanness 
is  well  illustrated  in  the  chapter  on  the  "Touchy  Boss,"  har- 
assed by  officious  employers  and  irritated  by  whimsical  em- 
ployees in  the  form  of  "crabbed  cranks"  and  "grouchy  gran- 
nies." A  biographical  sketch  of  the  author  is  given,  which 
allows  the  reader  to  judge  of  his  fitness  to  discuss  this 
subject. 


Reviewed    by    LIONEL   S.    MARKS* 

THE    THEORY    OF    HEAT    ENGINES — By     William     Inchlev, 
Lecturer    in    Engineering    in    University    College,    Notting- 
ham.     New    York    and    London:    Longmans,    Green    &    Co 
Cloth;   fixfl  in.;   pp.  xii    +    492;   246   text  illustrations.     $2.25, 
net. 
There  are  already   in   existence  several  excellent  books  on 
heat  engines  by  English  authors,  notably  those  by  Ewing  and 
Ripper.      A    new    book    covering   approximately    the    same   field 
must    necessarily    be    judged    by    comparison    with    its    precur- 
sors.     The   present   author   announces   that    his    book    has    been 
written    mainly    for    engineering    students,    and,    furthermore, 
that  he  feels  no  apology  is  necessary  for  adding  another  book 
on   this  subject,   because  although   many   excellent  books  exist 
which    deal    solely    with    one   or   two   special   branches   of   the 
subject,  there  are  very  few  which  deal  with  the  subject  as  a 
whole. 

An  examination  of  the  book  does  not  wholly  confirm  the 
author's  justification  of  its  existence,  but  it  does  bring  out 
many  other  reasons  why  the  appearance  of  this  book  is  to  be 
welcomed.  The  most  important  of  these  is  the  greater  thor- 
oughness with  which  many  of  the  topics  are  treated.  The 
treatment  is  almost  exclusively  mathematical  with  very  little 
descriptive  matter.  The  range  covered  is  that  which  is  cus- 
tomary in  books  on  technical  thermodynamics,  with  the  addi- 
tion of  chapters  on  valve  diagrams,  dynamics  of  reciprocating 
engines,  balancing  and  governing.  While  the  book  makes  no 
important  contributions  to  the  theory  of  heat  engines.  It 
nevertheless  brings  together,  for  the  first  time,  the  results  of 
a  number  of  recent  contributions,  particularly  by  English  in- 
vestigators, and  makes  them  more  available.  It  is  in  this 
respect,  in  particular,  that  it  should  prove  most  useful  to 
American  students  and  engineers. 

The  rate  of  dissemination  of  engineering  information  be- 
tween England  and  America  is  surprisingly  slow  in  view  of 
the  existing  possibilities.  The  excerpts  from  the  papers  pre- 
sented to  the  British  Institution  of  Mechanical  Engineers  or 
to  the  Institution  of  Civil  Engineers,  and  from  the  Reports 
of  the  Gaseous  Explosions  Committee  of  the  British  Association 
which  are  embodied  in  the  book,  are  but  little  known  here 
Conversely,  the  author  seems  to  be  but  little  acquainted  with 
recent  work  in  this  country:  his  book  could  have  been  en 
riebed  in  a  number  of  places  by  the  addition  of  data  obtained 
from    this   side   of   the   water. 

It  is  not  easy  to  single  out  any  special   portion  of  the   DO 
as   notably    better    than    others.      Tin-    treatment   as   a    whole   Is 

well  balanced.      It   ought   to  prove  a   very  satisfactory   textl h 

in    those    technical    schools    where    mathematical    methods   an- 
not   shirk  id 


Reviewed  by   WINSLCW    HERSCHELt 

THERMODYNAMISCHE  GRUNDLAGEN  DBR  KOLBEN-UND 
Tl'RBOKOMPRESSOREN:  Graphische  Darstellungen  Mr 
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The  38  full-page  diagrams  which  follow  are  clear  and 
ell  printed  in  green  and  black,  and  are  designed  to  save  the 
sader  from  laborious  and  time-consuming  calculations.  Only 
le  first  diagram,  which  is  used  to  convert  height  of  mercury 
.lumn  into  pressure,  shows  a  linear  relation,  all  the  others 
eing  more  complicated  and  not  readily  calculated  by  the 
licle  rule.  By  the  use  of  several  sheets  for  the  more  im- 
ortant  subjects,  the  advantages  of  a  large  scale,  with  the 
egree  of  accuracy  obtainable  with  an  ordinary-sized  slide 
attained  without  an  inconveniently  large  book. 
Twenty  of  the  diagrams  refer  to  the  work  required  under 
arious  conditions  of  adiabatic,  isothermal  and  polytropic 
impression.  Other  subjects  are:  Relation  between  eleva- 
on  and  atmospheric  pressure;  specific  volume  of  air;  calcu- 
ition  of  humidity;  values  of  the  gas  constant  R;  volumetric 
liiciency  with  adiabatic  expansion;  and  entropy  table  for  air. 
:  will  be  seen  from  the  above  list  that  the  field  of  the  book, 
ough  not  extensive,  is  well  covered.  The  index  is  well 
r  ranged  so  that  the  reader  does  not.  as  is  so  often  the  case. 
:ive  difficulty  in  finding  the  text  which  explains  the  diagram 
i  which  he  is  interested. 


Gear  Gua&tllirng; 

Reviewed   by   RALPH   E.   FLANDERS* 

EAR    CUTTING    IN    THEORY    AND    PRACTICE— By    Joseph 
G.    Horner.    A.    M.    I.    Mech.    E.      [The    "Mechanical    World" 
Series.]       Manchester    and    London:      Emmott    &    Co..    Ltd. 
Cloth;   8x9   in.;   pp.  xii    -+-    391;    367   illustrations.      7%    shill- 
ings,   net. 
This    excellent    book    holds    within    its    covers    almost    as 
uch   general    information    on    the    subject    of   gears    and    gear 
iitting  as  can  be  packed  into  four  hundred  odd  pages  of  type 
illustrations.       Its    somewhat    loosely    arranged    chapters 
over  the  elements   of  tooth   action   and    tooth   design,   princi- 
les    of    tooth    cutting,    machines    embodying    those    principles 
rid    practical   information    on    the    operation    of   the    machines, 
he    amount    and    variety    of    the     instruction     given    demon- 
trate  anew  the  fact   that  even  so   small  a   subdivision   of  the 
nglneering   field    as    this    may    be    made    the    subject    of   long 
tucly    without    exhausting    its    possibilities. 

The   author    lays    himself    open    to    some    minor    criticisms 

•hich   do    not   affect    the    usefulness    of    the    book    as    a    whole. 

lis    worst    fault,    perhaps,    is    the    inexactness    of    his    termi- 

ology.     Like   all   the   rest   of  us.   he   stumbles   on    the   "spiral 

ear"    whose    teeth    are    not    "spiral"    at    all,    but    helical.      He 

"The  spiral  gears — one  of  the  great  group  to  which  the 

ellcal  and   worm   types  are  related,"  etc.     As  a   matter  of  fact 

tie   so   called    "spiral   gear"    is   a   modification    of    the   spur    in 

hich    the    pitch    cylinder    degenerates    into    pitch    circles,    and 

•     contact    into   point    contact.      His    "helical    gear"    is   a 

rue   spin    gear  with    true   spur  gear  action — the    fact    that   the 

eeth    are    twisted    does    not    affect    the    theory    in    any    way; 

tiil.-    worm   gearing   resolves   itself   into   rack-and-pinion    ac- 

So    when    the    author    remarks    later    "There    is    no    hard 

ist     division     between     spiral    and     worm     gears,"    he     is 

■  n.      Fig.    299    shows    the    generation    of    a    true    worm 

ear    instead    of   a    "hollow    faced    spiral    gear"    whatever    that 

iay  mean. 

tn     the    same     way,     the    author     misapprehends     the     term 

iting"    when    he  applies   it   to   a    very    excellent    machine 

hich    forms    the    tooth    curves   by   an    approximating   linkage 

stern,    instead    of  using   a    movement    based    on    the   geometri- 

al   qualities   of   the  curve   to  be   generated. 

none    of    these    criticisms    should    disturb    the    intend- 
ng    purchaser,    as    the    book    is    otherwise     too    useful     to    be 
tnltted    from    the    library    of    engineer    or-    shop    man.       It    fol  ■ 
ms    the   good    English    tradition    of    being    solidly    tilled    with 
nformatlon     ami     being     copiously     illustrated     witli      figures 
ire  really   necessary  to  the  text.     In   these  two  respects, 
well   serve   as   a    standing    rebuke    to    the    padded    and 
sly    collected    product    of    the    typical    American    tech- 
It  -il    writer. 

last    literary    work    of   the    late    George    Earl    Church, 

Sue.    c     !•:..    famous    as    the   engineer   and    promoter    of 

1    Madeira    *     Mamore    Ity.    through    the   jungles   at    the 

iol    waters    ,,f    il,,-    Amazon    River,    was    a    remarkable    and 

contribution    to  the  ethnologj    of  tin-  anclenl    peoples 

<  South   America,   which   lias  just    been   published   in    London, 

oman    &    Hall.    Ltd.,    under    the    title   of   "Aborigines   of 

■■"Hi    America."      The    work    was    unfinished    at    the    lime    of 

nl.  Church's  death,  Jan     I,    1910,  but    tin-   uncompleted   manu 

■ltd   was  given   Into  tie-   hands  of  -worker  aid   personal 

rland,  sir  Clements   Markham,   who  has  .-lite, I   the   volume 
''">    Church  had  a  most  remarkable  and   Interesting  career 
'    In   tin-   wilds  of  South    America,   begun   In   1857 


as  Chief  Engineer  of  a  railway  project  in  Argentine  Re- 
public. He  was  universally  acknowledged  to  have  had  a 
wider  and  more  complete  knowledge  of  the  history,  geog- 
raphy and  resources  of  South  America  than  any  other  author- 
ity. Col.  Church  is  said  to  have  been  the  only  man  not  an 
English  subject  to  be  admitted  to  a  seat  in  the  council  of  the 
Royal  Geographical  Society,  of  which  he  was  also  Vice-Presi- 
dent   for    four    years. 


MI  ©  c  tek  sj.  e&  a  sffla 


Reviewed   by  JOHN  J.    FLATHER* 

A  TEXTBOOK  OF  PURE  MECHANISM— By  Frederick  H. 
Sibley,  Associate  Professor  of  Mechanical  Engineering, 
University  of  Kansas.  New  York:  Henry  Holt  &  Co. 
Cloth,  6x9  in.;   pp.  ix    +    285;   266   illustrations.    $3,  net. 

In  this  book  the  author  discusses  the  usual  topics  com- 
mon to  works  on  mechanism.  It  would  be  difficult  to  present 
any  better  treatment  of  this  subject  than  is  now  found  in  tin- 
many  excellent  books  available,  nor  would  one  expect  to  find 
much  that  was  original  either  in  material  or  in  method  of 
discussion   in   any   new    presentation    of    the   subject. 

However,  in  the  book  under  review,  the  author  has  intro- 
duced some  new  features,  notable  among  which  is  his  classi- 
fication based  on  the  method  of  transmitting  motion,  instead 
of  on  the  more  familiar  method  of  making  contact — i.e.,  point, 
line  or  surface.  In  that  portion  of  the  work  devoted  to  cams 
an  interesting  method  of  solution  is  given,  but  the  treatment 
of  this  subject  is  all  too  brief.  In  fact,  the  author's  praise- 
worthy desire  to  present  the  subject  "as  briefly  as  possible 
without  a  sacrifice  of  clearness,"  as  noted  in  the  preface,  has 
resulted  in  a  lack  of  thoroughness  in  the  discussion  of  a 
number    of    topics. 

The  book  is  divided  into  12  chapters  in  which  the  follow- 
ing subjects  are  discussed:  Pure  mechanism:  the  analysis  and 
transmission  of  motion;  link  connections  and  intermittent  mo- 
tion by7  linkwork;  wrapping  connectors;  trains  of  mechanism: 
transmission  of  motion  by  rolling;  rolling  and  sliding  con- 
tact as  found  in  earns:  gearing,  spur,  bevel,  chain  gears  and 
helical    or  spiral    gears. 

A  desirable  feature  of  the  book  is  the  large  number  of 
practical  prohlems  which  accompany  the  text.  The  nature 
of  many  of  the  problems,  and  the  method  of  treatment  sug- 
gested by  the  text,  removes  them  from  the  sphere  of  pure 
mechanism.  Although  the  introduction  of  such  problems  is 
commendable,  the  present  reviewer  wonders  if  a  different  title 
for  the  book  would  not  have  been  better. 

It  is  to  be  regretted  that  the  author  has  departed  from 
well  established  terminology  in  certain  cases,  as,  for  instance, 
by  the  introduction  of  the  word,  "instant  center,"  for  in- 
stantaneous center.  It  is  true  the  former  is  briefer,  but  lon-r 
established  custom  lends  its  weight  of  authority  for  "in- 
stantaneous." The  writer  also  regrets  to  see  the  introduction 
of  three  definitions  for  the  pitch  of  gear  teeth.  Surely  "cir- 
cular" and  "diametral"  pitch  are  sufficiently  definite  and  prac- 
tical. The  introduction  of  "diameter"  pitch  in  addition  to 
diametral  pitch  merely  causes  confusion  in  the  mind  of  tin- 
average    student. 

The  chapters  on  gearing  give  an  admirable  presentation 
of  the  subject  which  is  augmented  by  the  excellence  and  num- 
ber of  illustrative  examples  and  diagrams.  The  work  on 
bevel   and  spiral    gears  is  also   exceptionally  good. 

A  few  typographical  errors  are  noted,  as  might  be  ex- 
pected in  a  first  edition.  Some  of  the  diagrams  which  accom- 
pany the  text  could  be  improved  upon,  as,  for  instance,  the 
figure  which  represents  Waifs  approximate  straight-line  mo- 
tion, in  which  t lie  diagram  does  not  agree  with  the  relations 
of  the  arms.  However,  these  are  matters  of  minor  detail 
which    do   not    materially    affect    the    book 

The  value  of  the  work  as  a  textbook  is  increased  ma- 
terially by  its  superior  typography. 


Reviewed  by   F.  W.  TRAPHAGENf 

DETAILS  OP  CYANIDE  PRACTICE  Bj  Herbert  A  Megraw 
M,  Am.  lust,  M,  B„  Member  ol  Editorial  stair.  "Engineer- 
ing and  Mining  journal";  author  of  "Practical  Data  for 
the  Cyanide  Plant."  New  York  and  I, on, Ion:  McGraw 
mil  Hook  Co.,  in,-,  cloth;  «x»  in.;  pp.  vii  |  215-  numer- 
ous Illustrations.  $2.  net. 
This   book    is    a    collection    Of   articles    on    cyanidation    which 

have  recently  appealed  iii  ih,.  "Engineering  ami  Mining   .ion. 
nal."      Mr-.    Megraw,    footloose,    largelj     because    of    unsettled 
conditions  in   Mexico,  was  selected  by   the  "Journal"   to  visit 
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smd  describe  the  various  successful  cyanide  mills  in  North 
America.  No  one  is  better  able  to  do  this  work  than  Mr. 
Megraw  and  he  has  done  it  very  well.  He  has  presented  not 
only  accurate  and  detailed  descriptions  of  mills  and  prac- 
tices but  has  also  given  us,  in  many  cases,  a  philosophical 
discussion   of   the   reasons   for   such   practices. 

The  "flow-sheets,"  some  20  in  number,  make  possible  at 
a  glance  an  understanding  of  the  details  of  operations 
These  "flow-sheets"  are  great  aids  in  descriptions  of  metal- 
lurgical practices  and  those  in  this  book  are  exceptionally 
good. 

Such  a  book  as  this  must  be  of  very  great  benefit  to  those 
operating  mills  and  to  those  contemplating  building  mills, 
for  knowledge  of  successful  practice  at  other  plants  has  its 
effects  in  modifying  one's  own  practice.  The  cost  data  so 
fully  given  will  enable  the  cyanide  man  to  closely  compare 
his  costs  with  those  at  other  plants.  Altogether  the  book 
cannot  fail  to  be  of  great  value  in  the  field  of  cyanidation. 


Oosigimlinig  ttSae  Sewers  ©f 
£^8i.-i!ainiIhi(Q>;fp  Cieff'irimgilay 

Reviewed  by  EMIL  KUICHLING* 

DER   ENTWURP  DER  KANALISATION   FUR  NAUNHOF  BEI 
LEIPZIG — Von     Dr.-Ing.     Theodor     Heyd,     of     Darmstadt. 
[Reprinted  from  "Der  Stadtische  Tiefbau,"  Jahrgang  1913, 
No.    20.]       Karlsruhe,     Germany:      Fachpresse,     Verlagsge- 
sellsehaft    m.b.H.,    Markgrafenstr.       48.       Paper;    8x12    in.: 
pp.  13;  10  folding  drawings. 
This  paper  is  of  much  interest,  as  it  represents  the  present 
practice   of  German   engineers   in   designing  a   system   of  sew- 
erage  for  a   comparatively   small   community.      The   village   of 
Naunhof  is   located  in  an   extensive  plain  about   10  miles  east 
of  Leipsic,  and   had  in   1912  a  steadily  growing  population   of 
3580.      It   has   an   area    of   about    325    acres,    the    western    part 
being  traversed  by  a  brook  named  The  Parthe,  which  carries 
little    or    no    water    in    dry    weather.       The     topography     and 
municipal    development    are    such    that    a    separate   system    of 
sewers   is   considered    advantageous    for    81    acres   adjacent    to 
the    brook,    whereas    for    the     remaining     24  4     acres     a     com- 
blned    system    is    deemed    expedient.      It    is    expected    that    the 
area    will    easily    accommodate    a    future    population    of    from 
8800   to  9600,   which   will   produce  sewage  at  the  average   rate 
"f   26. 4   U.  S.  gal.   (100  liters)   per  head  per  day,   the  maximum 
rate  of  discharge  during  the  hour  of  greatest  water  consump- 
tion being  assumed  at  2.25  times  the  average  rate. 

The   sewage   is   to   be   treated   by   sedimentation   tanks   and 

sprinkling    filters    at    a    plant    adjacent    to    the    brook     in     the 

northwest   corner   of   the  area,  and   in   times   of   heavy    rainfall 

the  surplus  flow  of  the  combined  system  in  excess  of  10  times 

tlii     d iv- weather   flow,    Is    to   be   discharged    into    the   brook    by 

two    storm- water    outlets.      No    details    of    the    contemplated 

treatment    are    given    in    the    paper.      Rainfall    was    measured 

during  four  years,   1908-1911    inclusive,  at  the  site  of  the  plant 

and    i  wo    other    stations    in    the    vicinity,    and    it    appears    from 

the   data    that    In    this   period    the    heaviest    precipitation    lasted 

utes  at    the  rate  of   1. 17   in.    per   hour.      For  rains  of  both 

Bhortei    and    longer    duration,    tin-    intensities    were    Less,    the 

being   0,96,  0.68,  0.45  and  0.88  In.  per  hour  during 

ectl   el;     JO,    96     1 80   and    2ir>    minutes.      Presumably    these 

are  averages  during   the  periods  of  time  mentioned,     it 

was  assumed   thai   somewhat   heavier  storms  might  occur,  and 

the    number   -if    rains    Into   account,   the    following 

■  ,  -     idopted    to    reprei  en<    w  hal    happens   once   a 

i  68   hi     pel    houi    during   6   minutes.   1.30 

during    i"   min     1.06  during    II n     0  v:s  during   20   mln.,  and 

0.74  during    15  mln 

Tie     mannei    In    which    tins.-   figures  an-   to   la-   applied    in 

•  omputlng    thi  md    the   diameter  of   the   sevi  ei    li    no! 

Prom   Hi'-  map  n   Is   Found   thai   the  length 

of  the  1  si  -■.  erage   above   thi    in  ■<    Btoi  m  water 

•      rstem    Ik    about    61 00    ft  .    and    u  hen 

flowing  full  oi   half-full  tie-  average  velocity  therein  is  aboul 

!.»  fl     i ,  so  that  thi    ' i    So  ■ aid   It  ngth 

-.mutes      Neai    ii i    ..mi  i.  i    i  hi     m  i      m    i 

i    sewer    is    89  2   cu.fl     pel 

■a       .....  , 

ai  '  ■       of   v  in.  ii    at  leasl    r,                     rded     ns 

populs !•  'i.   d i"i   1 1"    w  hole  at   din  hai    ...       iboul    I09l 

of  i he   rainfall;   heni  ■    pi madi    foi     i  rain 

0.71    Ii     pei    houi    la    .  i i    :'. 

■  a    10  minutes,   wherea     thi    data   Indicate   thai    Ipltatlon 

'.fir.  i  a.  lly    re- 

■  orded    In  thi                          of  ippi 

■  .     ..villi ....  I I 
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in    the    future    when    the    assumed    conditions 
i  i-a  I  Ized, 

The  assumptions  are  that  roof  surfaces  will  discharge 
90%  of  the  rainfall,  street  surfaces,  50%,  and  the  remaining 
yard  and  garden  surfaces,  10?;, ;  also  that  the  densely  popu- 
lated districts  have  24%  roof  surface,  23%,  street  surface  and 
.:',  yard  and  garden  surface,  while  the  sparsely  populated 
districts  have  respectively  15,  16  and  69%  of  such  sin 
These  figures  correspond  to  averages  of  38.4%  runoff  from 
the  densely  populated  territory,  and  28.4%  runoff  from  the 
sparsely  populated  territory.  It  is  also  assumed  that  in  thi 
future  the  244  acres  of  the  combined  system  will  have  43 
acres  of  densely  populated  and  201  acres  of  sparsely  popu- 
lated territory,  thus  making  a  resultant  runoff  of  30.1';  whin 
the  rain  lasts  long  enough  at  uniform  intensity  to  allow  all 
portions  of  the  area  to  contribute  to  the  discharge  of  the 
stearm-water  outlet.  If,  however,  the  duration  of  the  rain- 
fall is  less,  the  discharge  at  this  outlet  will  be  modified  by 
both  the  intensity  of  the  precipitation  and  the  character  and 
location  of  the  tributary  surfaces.  This  important  subject  i- 
treated  much  too  briefly  by  the  author  to  enable  a  reader  to 
check    his    computations. 

It  may  be  remarked  in  this  connection  that  few  measure- 
ments of  the  actual  rainfall  and  runoff  from  different  classes 
of  urban  territory  seem  to  have  been  published  by  German 
municipal  engineers,  although  they  have  written  much  about 
the  matter  in  recent  years.  The  available  data  from  all 
sources  need  extensive  amplification,  and  it  is  to  be  hoped 
that  reliable  new  observations  will  soon  be  forthcoming.  Tins 
remark  is  prompted  by  the  foregoing  assumption  that  only 
50%  of  the  rainfall  will  run  off  from  modern  street  surfaces, 
as  the  present  tendency  is  to  make  them  smooth  and  im- 
pervious. 

The  computation  for  the  discharge  of  sewage  is  based  on 
the  abbreviated  Kutter  formula, 

100  V 


\0.35  +  V  r/ 


for    measures   in    meters,   which   is   equivalent   to 
181.1  V 


/     181.1  Vr\v- 

\O.H338  +   V  r/ 


for   me 
and   a 


6338  +  \/  " 
;ures  in  feet,   with  a  factor  of  roughness  n    =    0.0135 
ope   of  s    =    '/woo  in    the  full   Kutter  formula   for   the 

coefficient   c  in  v   —    c   V  i's;   and   if  a  different  value   of   n   is 

to  be  used,  the  abbreviated  formula  becomes 

_  /    181.1  i/"r 


-> 


\47  .  n  +  V~ 

for  measures  in  feet.  No  comment  on  this  formula  is  neces- 
sary, except  that  after  the  sewers  become  old  the  value  of 
n   will    probably   increase   to   0.016   or   even   somewhat    more. 

The  diameter  of  the  sewers  ranges  from  9.84  to  51. IS  in.. 
and  the  grades  from  'Aoo  to  '/moo-  They  are  to  be  of  stone 
ware  up  to  20  in.,  and  of  concrete  and  brick  for  the  large! 
sizes.  Manholes  are  to  be  not  more  than  262  ft.  apart,  with 
Intermediate  lamp-holes  at  intervals  of  about  100  ft.  Tin- 
minimum  depth  of  covering  over  the  sewers  is  to  be  7.22  ft. 
Details  of  manholes,  junctions  and  inlets  an-  .shown  In 
I'lales  s  ami  9,  while  Plates  7  and  10  exhibit  the  method  us, si 
fur  computing  runoff  in  the  ti  rritory  of  tin-  combined  system. 
Six  additional  sheets  of  tabular  matter  show  in  detail  the 
...ii tatlons   for   tin-   si/a-  and    cupacit.\    of   tin-   scwei    a* 

Sl  I  III 

The  authni  is  tin-  editor  ••<  "I"-!-  Stiidtlsche  Tiefbau,"  ami 
Ii  also  a  well  known  writer  on  sanitary  engineering.  Hi  ha 
i- ntly  published  a  valuable  cot tion  of  drawings  relat- 
ing   In    Hi.     design    uf    sewers    and    their    appurtenances,    and 
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The  little  book  noted  above  is  a  very  good  start  for  such 
Study.  It  is  brief,  too  brief  to  be  more  than  an  outline  of 
he  subject,  and  it  suffers  from  an  entire  absence  of  illus- 
rations,  but  its  brevity  is  at  least  a  recommendation  for  its 
Sle  as  an  introduction  to  a  subject.  The  chapters  which  will 
ie  of  use  are  entitled,  Classification  of  Coast  Erosion,  Pro- 
ection  of  Low-Lying  Land,  Drainage  of  Low-Lying  Lands, 
rotection    of   High    Lands. 


Dr.  H<o^a§tt©!r!ii>s 
Esperieiac© 
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Reviewed    by    GEORGE    \V.    FULLER* 

STUDIES    IN    WATER    SUPPLY — By    A.    C.    Houston,    Director 
of   Water    Examination,    Metropolitan    Water    Board,    Lon- 
don.     Xew    York:       The     Macmillan    Co.       London:       Mac- 
millan    &    Co.,    Ltd.       [Macmillan's    Science    Monographs.] 
Cloth:    6x9   in.;   pp.   xii    +    203;    43   text   illustrations.      $1.60, 
5  shillings,   net. 
Any  communication   from    the  pen   of  Dr.   Houston  must  be 
i   welcome   one.      His    wide   experience   and    scholarly   attain- 
nents  are  happily   reflected  in  his  writings. 

This  little  volume  or  "monograph"  contains  a  number  of 
>ersonal  observations  and  experiences  of  the  author  in  water- 
supply,   particularly  the  water-supply  to  the  City    of  London. 

Chapter  I  considers  mainly  the  quality  of  the  water  of  the 
Thames  and  the  Lee,  and  it  is  to  be  noted  that  the  Thames 
■aw  water  is  by  no  means  as  polluted  as  it  is  generally  con- 
sidered to  be. 

In  Chapter  II  Dr.  Houston  records  the  results  of  his  re- 
searches tending  to  justify  rivers  as  sources  of  water-supply. 
Fie  speaks  first  of  the  streptococous  test  which  he  considers 
>t  value  in  indicating  whether  or  not  a  water  has  been  in 
contact  with  fecal  matter,  and  records  his  laboratory  tests. 
Then  he  speaks  of  pathogenic  bacteria  and  refers  in  par- 
Icular  to  the  Gaertner's  bacillus  (B.  enteritidis)  and  the  ty- 
)hoid  bacillus.  He  refers  to  such  searches  having,  until  re- 
ently.  been  regarded  as  almost  lost  labor,  but  adds: 

Of  late  years,  however,  improvements  in  technic  and  meth- 
ods have  altered  the  whole  complexion  of  affairs,  and  it  is 
now  possible,  although  still  a  difficult  and  laborious  task,  to 
BOlate  the  typhoid  bacillus  when  present  in  only  small  num- 
bers, from  a  water,  even  when  that  water  is  swarming  with 
other  bacteria. 

An    account    is    given    of   his    searches    for    pathogenic    bac- 
in    natural    raw    waters    and    in    waters    artificially    in- 
fected. 

Chapter   III    considers    the    question   of   abstraction    of   wa- 
ter frcm  the  river  and  discusses  favorable  times  to  draw   the 
as    related    to    turbidity    and    color,    when    permitted    bv 
storage   reservoirs   to   make   the   withdrawal   intermittent. 

Chapter  IV  deals  with  supplementary  processes  of  water 
purification  by  mechanical  filters  with  and  without  a  coagu- 
lant. Very  successful  results  are  quoted  for  the  River  Ouse 
at  York,  where  a  bacterial  efficiency  of  86.27%  is  obtained 
without  coagulant.  Dr.  Houston's  experiences  with  coagula- 
indicate  lack  of  appreciation  of  the  effectual  results 
achieved  in  this  country  by  this  method  at  hundreds  of 
plants. 

In  Chapter  V  sterilization  is  considered.     It  is  brought  out 
that     hypochlorite    of     soda     was     successfully     used     by     the 
author    for    the   city    of   Lincoln    for   a    time    in    1905.      This    ex- 
perience,   of   short   duration   and    under   emergency    conditions, 
is  of   historical    importance,    as   it    occurred    several    years    be- 
I'uri.    sterilization    by    hypochlorite    was    adopted    for    regular 
use    on    the    water-supply    for   Jersey    City    in    1908. 
The    excess-lime    method    is    fully    treated.      This    consists    of 
Ing    with    quicklime    some    portion    of    the    water    to    a 
point    of  germicidal   action,   and   mixing   this   overdosed   water 
mother   portion    purified    by   storage  alone  or   some   other 
lime. 
Storage,    of    which    the    authoi     is    an    ardent    advocate,    is 
exploited    in    Chapter    VI.      Many    valuable   data   are   here   pre- 
Recorded    tests    show    the    limited    period    of    life    of 
•  nlc   bacilli    in    water.      I!    appears   thai    at    temperatures 
ome    nn.  nil  i  valid     typhoid    bacilli    may    live    tin... 
'"it    ai    ;i    wlntei     temperature    "i    5     < '.    some    may    live 

Having   in   mind    the   difficulty    of    being    assured    of   a    full 
weeks   retention   al    all   times,  even   in   a   stoi 
'    of    perhaps    ten    times    that    capacity,    the    economic 
■  i    storage   as   a    substitute   for   nitration   are    fai 
irked   than   would   appeal    al    I'nsi   glance, 
The  author's  views  regarding  the  relatl f  public  water- 
to  disease  are  next   given       Propei    purification   "f  wa- 
consldered   essential   as  a    safeguard   against   epldemli 
of  disease.      The    treatment    of   non-epldemlc    ..>    endemic    ty- 

Englneer,    I7n  Broadway,   New    fork   Clh 


phoid  is  particularly  interesting  and  instructive.  It  is  based 
in  a  large  measure  upon  American  data,  but  the  viewpoint 
by  no  meons  coincides  with  that  expresseu  by  various  epi- 
demiologists in  this  country.     He   states: 

It  is  one  thing  to  recognize  the  danger  of  epidemics  being 
caused  by  impure  water,  and  quite  another  to  associate  the 
non-epidemic  prevalence  of  typhoid  fever  with  water-supply 
as  a  factor  constantly  in  operation,  and  of  direct  causative 
significance. 

The  so  called  Hazen  theorem  as  to  the  influence  of  water 
purification  upon  the  general  death  rate  does  not  appeal  to 
him  as  convincing,  on  present  evidence.  He  moreover  be- 
lieves that  further  data  should  be  secured  to  show  how  high 
is  the  "normal"  typhoid  death  rate  which  Is  assumed  to  be  of 
non-water  origin  and  caused  by  such  agencies  as  shellfish, 
milk,  flies,  etc.  The  author  recognizes  that  conclusive  evi- 
dence later  to  be  deduced  may  modify  his  existing  views 
which  he  recites  as  follows: 

but  he  does  venture  to  express  the  opin- 
ion that  the  evidence  brought  forward  in  favor  of  the  direct 
causative  relationship  between  the  quality  of  water  supplies 
and  the  degree  of  incidence  of  endemic  typhoid  fever  is  not 
always  wholly  convincing. 

Chapter  VIII  treats  of  the  financial  value  of  a  pure  wa- 
ter-supply in  a  manner  more  or  less  resembling  the  views  of 
Prof.  Whipple,  although  not  necessarily  indorsing  all  of 
them. 

The  last  three  chapters  in  the  book  deal  with  methods  of 
bacteriological  procedure.  To  the  laboratory  man  they  are  of 
special  value  as  representing  the  views  of  one  of  the  most 
experienced  workers  in  this  line.  His  laboratory  practice  is 
carefully  considered  and  applied  in  a  systematic  and  compre- 
hensive manner  in  the  interests  of  the  Metropolitan  Water 
Board   of   London. 

The  material  in  this  book  is  presented  in  an  attractive 
way;  much  of  it  is  new  and  all  of  it  is  valuable.  Altogether 
it  is  a  very  satisfactory  addition  to  the  library  of  those  who 
are  interested  in  the  quality  of  public  water-supplies. 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all. 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  of  books  or  papers  privately 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice.] 

AMERICAN  WATER  WORKS  ASSOCIATION— Proceedings 
of  Annual  Convention,  Minneapolis,  Minn..  June  23-L'T, 
1913.  Troy,  N.  Y.:  J.  M.  Diven,  Secretary.  Cloth;  6x9  in.: 
pp.   751;  illustrated. 

BAT   UND   BERECHUNG  GEWoLBTER   BRCCKEN   TNI) 

IHRER    LEHRGEROSTE;    Drei    Beispiele    von    der    badi- 

schen      Murgtalbahn — Von      Dr. -Ing.       Ernst      Gaber,      Or. 

Bauinspektor.      Berlin;    Julius   Springer.      Paper;    8x11    in.: 

pp.   viii    +    10S;   56  text  figures.     6  Marks. 

BAU,  UNTERHALTUNG  UND  VERTEIDIGUNG  DER  FLUSS 
DEICHE — Von   Ehlers,  Geheimer  Baurat,   Professor  an  der 

Technischen  Hoehsehule  Danzig.  Beilin:  Wilhelm  Ernst 
&  Sohn.  Paper;  7x10  in.;  pp.  54;  54  illustrations.  3,:!0 
Marks. 

BRITISH  COLUMBIA  DEPARTMENT  OF  LANDS — Report  ol 
the  Water  Rights  Branch  for  1913.  Victoria.  B.  C.:  De- 
partment   Of    Lands.       Taper;    Txln    in.;    pp.    194;    Illustrated, 

BRITISH   RAILWAYS;  A   Financial   and  Commercial  Survej 
By   W,    R.    Lawson,  Chairman   of   the    Railway    Sharehold- 
ers'    Association:     author    of    "American     Industrial     Prob- 
lems,"     "British      Economics,"      "Modern      Wars      and      War 

Taxes,"    etc.      New    York:    D.    Van    Nostrand    Co.      Cloth; 

:.xs    in.;     pp.    \x\ii  S20.       S2,    net. 

CANADIAN      RAILWAY,     TELEPHONE      AND     TELEGRAPH 
fATISTICS     For    Year    Ended    June    SO,     1918.      Ottawa 
Office   of   the   Comptroller   of   Statistics.      Paper;    7x10   In.; 

pp     1x7,    7x    and    30,    respectively. 

CEMENT,    CONCRETE    AND    BRICKS     By    Alfred    It.    Si 

Lecturer  on  Brlckmaklng  Under  the  Cantor  Bequest; 
Consulting  Expert  in  the  i'. in.ni  ami  Clay  Products  In 
dustrles;    author    of    "British    Clays.    Shales    and    Sands," 

"The     Natural     History     of     ''lax.'      "Mod,  in     Hri.Kiu.il 

"The  Clayworker's  Handbook,  etc  New  fork  i>  Van 
Nostrand  Co  Cloth;  6x9  In  pp  \i  •  112;  113  illustra- 
tions $3.  net 
CHEMISTRY  IN  AMERICA;  Chapters  From  the  History  ol 
the  Science  In  the  United  States-  Bj  Edgar  r  smith, 
Blan chard  Professor  of  Chemistry,  Unlversltj  of  Penn 
sylvanla  New  Fork  and  London  i>.  Appleton  S  Co 
Cloth  In.;    pp.    vlll  866;    Illustrated       12.50,    nel 
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CITY    PLANNING    FOR    NEWARK— Newark,    N.    J.:    The   City 
Plan   Commission.      Cardboard;    6x9   in.;   pp.   xvi    +    163;   35 
plates. 
The    work    of    the    Commission     from     its    appointment     on 
June    1,    1911,   to   Dec.   31,    1913,   is   reviewed.      Various   recom- 
mendations  relating   to   the    improvement    of   the    street   plan, 
harbor,    trolley    system,    etc.,    are    summarized. 
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Mew  LocSi  airadl  C^Kasill  at 
"Tfiae  §oo" 

YNOPSIS — The  construction  of  a  ship  lock  80x1350 
.,  with  concrete  walls  50  ft.  high,  built  in  monolithia 
asses  or  blocks  SO  ft.  long,  necessarily  presents  many 
atures  and  points  of  interest.  This  construction 
ork  is  dealt  with  in  the  accompanying  article,  which 
ah  also  with  same  of  the  other  improvements  in  con* 
•  liiuii  with  the  navigation  of  the  St.  Mary's  Hirer  at 
ie  "Soo.' 

Aii   immense  ship   Kick  80x1350  ft.  is  being  built  at 
ault  Ste.  Marie,  Mich.,  to  give  increased  facilities  for 


Us  great  gates,  its  electric  operating  machinery,  and 
other  features.  The  present  article  deals  more  particu- 
larly with  the  construction  work  and  plant  at  the  lock 
and  its  approaches,  but  includes  also  the  power  plant, 
the  river-regulation  works,  and  other  auxiliary  features 
of  the  improvements,  together  with  some  statistics  of  the 
enormous  navigation  traffic  at  this  point.  The  plan.  Fig. 
2.  shows  the  existing  works  and  the  additional  works 
now  being  carried  out. 

The  work  is  under  the  direction  of  Lieut.-Col.  Mason 
M.  Patrick,  Corps  of  Engineers,  TT.  S.  A.,  as  engineer  of- 
ficer of  the  district  which  includes  the  "■Soo."  The  op- 
eration and  maintenance  of  the  present  facilities,  and  also 
the  construction  of  the  additional  facilities,  are  under  the 


Concrete  Mixing  Plant  fob  the  New  Lock  Chamber.  \'r\\   Lock   it  Saut.t  Ste.  Marie 


through  the  St.  Mary's  River,  which 
lonnectine   Lake   Superior   with   the 


the  very  heavy  traflii 
Forms   the  channel 

lower  Inkes.     Auxiliary  to  this  is  the  construction  of  a 
Final  find  approaches,  which  will  serve  also  a  dupli- 
cate lock,  ll xcavation  for  which  has  been  commenced. 

' '"  general  scheme  of  improvements  r1  this  point  was 
described  in  an  article  in  Rxoini  i  i:im;  News  of  March 
6,  which   described    also    the   design   of   the   lock,   with 


direct  charge  of  Louis  C.  Sabin,  General  Superintended 
of  the  St.  Mary's  Palls  Canal.  For  the  new  work.  W.  J. 
Graves  and  1.  De  Young,   Assistant  Engineers,  have  done 

much  of  the  designing  and  are  in  immediate  charge  of 
the  construction. 

The  (,'reat  Lakes  Dredge  &  Dock  Co.,  of  Chicago,  has 
the  contracl  For  the  concrete  work  of  the  new  lock  i  No. 
:; )  and  For  the  construction  of  the  lower  entrance  for  the 
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two  new  locks  (No.  3  and  No.  4).  The  McArthur  Bros. 
Co.,  of  Chicago,  has  the  contract  for  the  new  canal  at  the 
upper  or  west  end,  which  will  form  the  approach  to  these 
two  locks.  On  an  average  about  1100  men  are  employed 
by  the  several  contractors  on  the  lock  and  canal  con- 
struction now  in  progress.  For  the  period  June-October, 
1913,  the  number  of  men  on  the  different  sections  of  the 
work  was  about  as  follows:  lock  masonry  (lock  No.  :!), 
350;  east  approach  to  locks,  80;  west  canal,  600  (200  on 
Section  1  and  400  on  Section  2)  ;  excavation  for  lock 
No.  4,  120;  total,  1150. 

Concrete 

.  An  immense  amount  of  concrete  is  required  for  th« 
lock  and  its  auxiliary  works,  and  as  these  works  extend 
over  a  considerable  distance,  the  distribution  of  the 
concrete  was  a  special  problem. 

The  concrete  mixture  varies  with  the  quality  of  the 
stone,  which  comes  from  different  quarries.  The  stone 
is  sampled  and  inspected,  and  the  mixture  varied  as  re- 
quired by  the  mechanical  analysis.     Special  attention   is 


2-yd.  mixers  and  one  lVi-yd-  mixer  (only  two  of  which 
are  used  ordinarily),  placed  at  such  a  height  as  to  deliver 
the  concrete  by  gravity  to  the  distributing  bucket-  on 
cars  on  the  lock  floor.  Above  the  mixers  are  the  cement, 
sand  and  stone  bins,  with  a  shed  for  the  storage  of  aboul 
1000  lb.  of  cement,  and  a  gravity  water  tank.  A  nar- 
row-gage track  runs  across  the  bins,  the  sand  am]  at 

being  delivered  by  drop-bottom  dump  ears,  while  the  ce- 
ment is  handled  in  sacks.  This  mixing  plant  is  shown 
in  Fig.  1,  with  a  supply  train  standing  over  the  row  of 
bins,  and  a  car  with  a  concrete-depositing  bucket  stand- 
ing near  the  locomotive  crane  at  the  right.  A  section  of 
the  floor  and  discharge  culverts  is  being  concreted,  ami 
the  three  slopes  of  concrete  indicate  where  these  culverts 
rise  to  the  level  of  the  floor  of  the  lower  entrance,  after 
passing  beneath  the  gates  and  sills. 

For  distributing  the  concrete  from  the  mixers  to  the 
forms  there  are  laid  upon  the  floor  of  the  lock  two  double- 
track  narrow-gage  industrial  railways  with  loop  ends. 
Each  of  these  is  operated  by  a  continuous  %-in.  cable 
running  at  about  200  r.p.m.  and  driven  from  a  drum  with 
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I'm;.  2.    Flan  of  Canals  and  Locks  at  Sault  Ste.   Marie,  Mich.;  Showing  the  Second  Canal  and  in i: 
Tin  no  and  Fourth  Locks  Now  under  Construction 


given  to  the  proportioning,  with  the  result  that  the  ce- 
ment averages  only  1.15  bbl.  per  eu.yd.  of  concrete,  al- 
though it  in ns  us  high  as  1.50  bbl.  in  some  cases  for 
special  work.  The  concrete  for  the  canal  walls  is  made 
with  either  crushed  trap  or  limestone,  screenings  and 
-mid.  The  stone  tor  the  concrete  of  the  lock  walls,  how- 
i  i  i  a  mixture  "I'  aboul  669?  trap  rock  and  33% 
gravel,  with  screenings  and  sand. 

Lor  ordinary  concrete  the  aggregate  is  so  combined 
as  to  give  the  smallest  practicable  volume  of  voids,  ami 
the  mortar  (usually  I  cement  to  v1^  -ami)  is  used  in 
sufficient  quantity  to  give  a  slight  excess  over  the  voids 

in   He    ; regate.     I  n   some  of  the  work,  gravel   is  used 

that  l'  at  ;i  proportion  of  sand,  ami  in  that  i  a  e 

the  additional  cement  required  is  supplied  at  the  expense 
of  the  contrai  tor. 

<  !oi  CHI  i  i ' ■'.    M  i  i  lions   i ■■in:    Luck    No.  3 

The  Bide  walk  of  the  lock  are  composed  of  mi lithic 

concreti    block    30  ft.  long,  26  ft.  wide  on  the  base  and 
50  If.  high.    They  were  built  ae  alternate  blocks,  the  in 
tennediate  blocks  being  built  later,  as  Bhown  in   Figs.  3 
and  I.    Ahoiit   1 75,000  cu    'I   of  concrete  are  required  for 
the  new  loi  ■      "!    I'e    '  anal   wall    and   the  ap 

proai  ; 

The  concrete  mixing  plant  foT  the  work  on  the  lock 
i  hamb  he  lower  entrant  e.    There  are  two 


a  35-hp.  motor.  A  typical  arrangement  of  these  track- 
is  shown  in  Fig.  3,  the  arrangement  being  modified  as 
required  by  the  varying  positions  of  the  forms  and  tin 
work  on  either  side  of  the  lock.  This  plan  shows  also 
the  general  arrangement  of  the  mixer  plant  and  the  con- 
tractor's yard,   which   is  described  below. 

For  handling  the  concrete,  drop-bottom  2-yd.  buckets 
are  used,  which  are  conveyed  on  four-wheel  Hat  cars  fitted 
with  cable  grips  ami  having  struts  to  support  the  sides  ot 
the  bucket.  As  a  ear  with  an  empty  bucket  comes  around 
the  loop  ami  reaches  the  concrete  plant,  a  man  release* 
the  grip  and  slops  the  ear  at  the  spout.  As  soon  a 
receives  its  charge,  the  grip  is  clutched  to  the  cable  ami 
the  car  proceeds.  When  it  reaches  the  point  where  eon 
creting  is  being  done,  the  grip  is  again  released  and  the 
ear  stopped.  A  locomotive  crane  with  a  70-ft.  boom  then 
picks  up  the  bucket,  hoists  it,  swings  it  around,  lowers  il 
into  the  form  and  dumps  il,  and  then  returns  il  to  the 
car.     The  grip  is  again  clutched  to  the  .able  ami  the  C8J 

pi eds   lii   the   concrete-mixing    plant    with    the  empty 

I. in  I.ei. 

Fig.   I  shows  this  work  in  progress.     Thn f  the  steel 

l"i  in  lor  the  face  of  the  blocks  (described  Inter)  are  in 
place,  ami  between  them  are  completed  blocks  ami  spaces 
lor  the  additional  blocks.  In  front  of  Hie  steel  forms  >s 
a  standard-gage  Lack  for  the  locomotive  crane,  ami 
parallel    Willi    this    is    one    of    the    cable    railways,    exlcinl- 
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ing  to  its  loop  terminal  at  the  right.  On  the  cable  tracks 
are  the  flat  cars  with  the  concreting  buckets.  This  view 
is  looking  southwest  toward  the  upper  end  of  the  lock, 
and  the  crane  at  the  right  stands  on  the  level  of  the 
floor  of  the  approach  canal,  while  the  other  tracks  are  on 
the  floor  of  the  lock.  Beyond  the  concrete  blocks  of  the 
canal  wall  may  be  seen  the  pilot  house  and  smokestack 
of  a  large  steamer  in  the  present  canal. 

At  the  lower  end  of  the  lock,  where  the  walls  were  too 
wide  to  be  reached  by  the  derrick,  a  cableway  of  350-ft. 
span  across  the  lock  and  walls  serves  for  handling  the 
steel  of  the  forms  and  other  parts  and  for  placing  the 
concrete  near  the  back  of  the  walls.  At  the  upper  end 
of  the  lock,  a  separate  mixer  plant  with  a  single  1-yd. 
mixer  was  installed  to  take  care  of  small  wall  work  at 
that  end. 

At  the  east  end  of  the  work,  and  east  of  the  lock 
entrance,  is  the  contractor's  storage  and  repair  yard, 
with  shops,  timber  yard,  stone-crushing  and  screening 
plant,  stone  and  sand  stockpiles  and  bins,  cement  ware- 
house, etc.  Here  the  cribs  for  the  approach  piers  are 
built  and  launched.  The  timber  yard  has  a  low  trestle 
with  a  light  derrick-car  for  handling  the  timbers.  The 
layout  of  this  storage  and  supply  plant  is  shown  in  Fig.  3. 
Gravel  is  dredged  from  the  river  about  12  miles  above 
the  canal.  It  is  handled  in  large  barges,  having  tem- 
porary sides  built  up  to  give  increased  capacity  for  the 
deck  load,  while  at  each  end  of  the  deck  is  a  steel  der- 
rick handling  a  grab  bucket.  The  buckets  are  used  to 
dredge  the  material,  and  also  to  unload  it  at  the  hop- 
pers on  shore  or  the  floating  plant.  Crushed  stone  is 
delivered  in  the  same  way.  but  a  large  proportion  of  the 
stone  is  delivered  in  quarry  size  by  hopper  scows.  These 
dump  it  in  water  22  ft.  deep,  to  be  recovered  as  required 
by  a  derrick  and  2-yd.  clam-shell  bucket,  the  bucket  de- 
livering the  stone  to  the  bin  of  a  crusher  plant.  This 
plant  has  two  crushers,  with  screens,  conveyors,  etc. 

Gravel  delivered  by  barges  is  unloaded  by  grab  or 
orange-peel  buckets  and  delivered  to  the  hopper  of  a  belt 
conveyor  which  carries  the  material  to  the  elevating  con- 
veyor of  the  revolving  screens.  The  sized  output  is  of  two 
classes:  stone  of  %-  to  2^-in.  size,  and  screenings  finer 
than  1  in.  These  are  carried  to  the  stockpiles  by  two 
inclined  belt  conveyors,  discharging  at  a  height  of  about 
60  ft.  from  the  ground.  On  one  side  of  the  yard  the 
sand  is  delivered  by  the  derrick  scow  to  a  row  of  elevated 
bins  having  side  doors  and  spouts  for  loading  the  material 
cars  by  gravity.  On  the  other  side,  sand  is  handled  from 
deck  scows  to  a  stockpile  over  a  loading  tunnel. 

A  tunnel  passes  also  under  the  other  stockpiles,  the 
stone  and  screenings  being  delivered  to  the  cars  by  over 
head  traps  and  gates.  Narrow-gage  5-yd.  cars  transport 
the  materials  to  the  bins  above  the  mixer  plant,  the  ears 
aving  bottom  doors  on  each  side  Eot  dumping  Prom  the 
track  which  is  laid  over  tin-  bins. 

Collapsible  Wood  Forms  fob  the  Culverts 

There  are   six   filling  culverts   beneath    the   floor  of  the 
•k    (only    four   of    which    extend    the    full    length),    and 

these  arc  built  on  the  surface  of  the  rock  excavation,  the 
Root  of  the  lock  forming  then-  roof.  Pig.  5  shows  the 
forma  being  placed  for  the  four  filling  culverts  which  ex- 
,j  the  full  length.  In  the  foreground  are  the  forms 
I',,,-  three  ol  the  six  emptying  culverts,  which  pass  be- 
neath the  lower  gates  and  sills  and  then  rise  to  horizontal 
discharge  openings  level  with  the  floor  of  lower  entrance 
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in  the  lock.  These  openings  are  shown,  but  are  partly 
covered  by  loose  plank.-.  The  vertical  roils  arc  lei  into 
the  solid  roek  and  form  anchorage  attachments  for  the 
steel  reinforcement  of  the  lock  floor,  which  is  thus  an- 
chored against  upward  pressure. 

Wood  forms  are  used  for  the  culverts,  having  frames 
2y2  ft.  apart,  covered  with  2x8-in.  tongued-and-grooved 
plank  lagging  for  the  flat  portions  and  narrower  oak 
strips  for  the  curved  corners.  Each  frame  consists  of 
four  ribs,  braced  by  interior  -tints.  6x6  in.  Each  rib  is 
composed  of  two  planks  3x10  in.,  and  wedges  are  fitted 
to  adjust  the  ribs  at  each  corner.  When  the  concrete  has 
set,  the  struts  are  removed,  and  the  wedges  are  knocked 
out,  allowing  the  ribs  to  slide  inward.  The  form  thus 
collapsed  clears  the  concrete  by  6  in.  at  top  and  bottom 
and  3  in.  at  the  sides.  The  entire  30-ft.  length  of  the 
form   section   can   then    be    pulled   ahead   and    again   ex- 


clined  timber  struts  Inning  one  end  fitted  to  a  pocket 
in  I  he  concrete  floor  and  the  other  end  brought  to  a  bear- 
ing against  the  sill  by  means  of  a  jack  screw  A  vertical 
jack  screw  under  the  rear  of  the  frame  provides  for  level- 
ing the  form  and  setting  the  face  plumb.  The  posts  ami 
-ills  are  pairs  of  8-in.  channels  with  batten  plates  across 
the  flanges.  The  horizontal  members  are  of  similar  con- 
st ruction  but  with  7-in.  channels.  The  diagonals  and 
vertical  struts  are  pairs  of  angles. 

The  faceplate  is  independent  of  the  framing  of  tin' 
form,  and  consists  of  y±-m.  plates  riveted  to  a  framing 
of  channels  and  angles  forming  panels  4  ft.  square.  This 
frame  has  also  four  vertical  12-in.  I-beams  which  cam 
the  screws  used  in  adjusting  the  faceplate  to  position  and 
in  taking  the  thrust  of  the  concrete  against  the  faceplate. 
These  screws  are  of  ^Vo-in.  cold-rolled  steel,  moving  in 
heavy   nuts   and   having   the   front   end    pointed   to   fit  a 


Fig.   I.    P>i  it in 


in:  \Y  ILL! 


he  Xi:\v  Lock  at  Satjlt  Ste.  Marie.  Mich. 


iThis  Bhows  the  steel  forms  for  the  face  ol   the  wall  blocks,    with   completed   blocks   between   them.      At   the   right   are   He' 
drop-bottom  concrete   buckets  placed  on   tie-  cars  of  a  double-track   narrow-stage  cable  haulage  railway.     Hetween  this  rail- 

i    forms    Is   a    Btandard-gai  -     track    for    the    locomotive  crane   which   handles   the  buckets   and   deposits  tin 

te    in    the    forms. 


panded.      Tie-    construction 
forme  i-  shov  n  i:i   Fig.  (>. 


if    these    collapsibb 


m  i  i  i.  Form  -  i  or  i  >i  i.  Loi  k  \\  ills 

for  the  inner  faces  of  the  lock  walls 
are  an  interesting  feature  of  the  work,  owing  to  their  de- 
■  .     They  have  a  height  of  about  50  ft. 
.11  and  arc  made    n  lengths  of  30  ft.,  thai  being   I  'i 

length  of  the  bio I  ione  of  the  wall.     There  are 

•■     oi   these  forms,  three  for  each  wall,  as  shown  in 

l  3    "id    I.     They   were   built    for  the  Greai    Lakes 

Doi     Co.,  by  the  Kenwood  Bridge  <  'o.,  of  <  !hi- 

1   ■,      ii    in     I    i         ', 

■i  complete   foi  m   consi  i  -   of   four     trui  tural    teel 
K5    I     iasi     reBting  on 

I-    and    COni  Kach    sill 

i-    mounted    on    two    four-wheel    trucks    having    18-in. 
I    esi    run  on  two  trai  I  -  of  20-i 

fl    in.   c.    to  ,..      When    in    po  ition,   the    thru   t    I  due 

to  pri  thi    bottom   i     taken  by  in- 


socket  carried  by  the  [-beam.     The  nuts  have  four 
arms  with   holes   for   1  -in.  crowbars  or  capstan  bar-.     To 
prevent   buckling  of  the  face,  the   I-beams  arc  hacked  al 

intervals  b}  capstan  bead  jack-screws,  which  are  n at 

to  hear  against  the  rear  flanges  of  the   1  beams  afti 
lace  has  been  adjusted  to  position.     Some  of  these  detail 
arc  shown  in  Fig.  8. 

The  top  of  the  face  of  the  wall  has  a  slight  inward  bat- 
ter, ending  with  a  curve  to  the  horizontal   surface. 
this  pari   of  the  wall,   the   form   has  a  separate   faceplate. 
The  lower  end  of  this  rests  on  a  shell'  angle  on  the  main 
lace   plate    'I  iii.  oak    filler  blocks   being  interposed  to  al- 
low of  leveling  up  (he  lop  edge,  in   the  event  ol'  an 
lling  of  the  main  pail  of  the  form.     The  upper  prnji 
end    i-   secured    in   ill.-   vertical    post-   of   the    framing  In 
rods,   which  ael   as  slruls  when   the  concrete   is  placed. 

Fig.   fl   is  an   interesting  diagri f  .  oncrete   pn 

i  nun  i  lb.'  face  of  -led  form.  The  concrete  in  the  lower 
pari  el'  the  form  ha)  inp  t  before  thai  al  the  upper 
part    i     deposited,  the  , litions  arc   not    those  of  fluid 
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iressure  throughout.  The  diagram  is  based  on  concrete 
leposited  al  the  rate  of  4ti  cu.yd.  per  hour,  with  the 
nitial  set  of  the  cement  at  4%  hours  and  the  final  set  at 
;  hours.  The  maximum  unit  pressures  shown  are  as- 
nmed  as  10  ft.  of  liquid  weighing  100  lb.  per  cu.ft. 

The  sides  and  rear  of  the  forms  are  of  timber  con- 
traction, and  timber  trusses  on  the  rear  are  employed  to 
nrrve  the  necessary  resistance  to  the  pressure.  Fig.  10 
shows  a  view  of  this  timber  construction. 

The  New  Canal  for  Locks  Nos.  3  and  4 

It  will  lie  seen  by  the  plan,  Fig.  '<?,  that  the  two  new 
lurks  will  be  served  by  a  canal  parallel  with  the  present 
canal,  the  axes  of  the  two  locks  being  120  ft.  apart.  That 


creted.    The  upper  end  of  the  cut  is  closed  by  a  rock-fill 
coffer-dam. 

The  excavation  is  mainly  in  red  Potsdam  sandstone 
with  grey  streaks.  A  part  of  the  rook  is  seamy  and  soft, 
while  other  parts  are  sound  and  hard,  making  a  good 
foundation.  A  considerable  amount  of  water  was  en- 
countered, necessitating  continual  pumping. 

Along  the  sides  of  the  canal,  next  to  the  channeler  cuts, 
the  rock  was  taken  out  in  two  lifts.  In  the  body  of 
the  cut,  however,  the  excavation  was  sometimes  made  in 
a  single  lift.  This  was  made  practicable  by  the  use  of 
deep-hole  drills,  whirl)  put  down  blast  holes  4  in.  in  diam- 
eter to  a  depth  of  14  to  '27  ft,,  at  intervals  of  about  8  to 
10  ft.     Each  hole  received  a  charge  of  45  lb.  of  60%  dy- 


Fig.  5.   Concreting  the  Culverts  i\  the  Floob  op  the  Lock 


ii  oi  llic  canal  wall  built  in  the  wet  will  have  rook- 
filled  timber  cribs  capped  with  concrete  walls  extending 
to  1  ft.  below  water  level;  the  cribs  will  be  back-filled 
with  loose  rock. 
The  canal  will  ho  slim  ft.  long,  about  300  ft.  wide,  and 
tig  35  It.  of  water  between  walls  30  ft.  high.  Where 
the  work  could  be  dour  iii  the  dry,  the  rook  face  was  cut 
with  chaiinelers,  and  a  concrete  wall   was  built  on  top  of 

the  rock.     The  sides  arc   practically   plumb  and   s tit. 

Ill'    concrete  is  carried  to  the  full  depth  where  the  rook 
face  does   not   stand   well,  so  thai    this  wall    is  from   1   to 
30  ft.  high.     Bven   where  the  rock  docs  -land   there  are 
o;il  seams  and  holes  in  the  lower  portion,  and  these 
:ir"   filled    with   c role   patching.     To  secure   the  con- 
in  place,  horizontal  holes  are  drilled  in  the  rock  for 
keel   rode   whose  ends  project   into  the  space  lo  be  con- 


the  foreground  are  three  of  the  six  emptying  culverts.  The 
the  lower  end   ol    the  hick.) 

liamite,  ami   the  rock  was  SO  shattered  that  il   was  handled 

by  steam  shovels.  The  largesi  blast  was  made  with  1650 
lb.  of  dynamite  to  100  holes. 

At.  firsi  a  WO-ft.  cableway  was  used  to  handle  skips, 
hut  as  mosf  of  the  material  had  to  be  dumped  beyond 
reach  of  the  cableway,  the  -kips  had  to  be  deposited  on 
cars.  The  economical  advantages  of  the  cablewaj 
apply  particularly  where  the  material  can  be  dumped  di- 
rect, as  in  building  a  levee  or  spoil  Wank  parallel  with  the 
cut,  and  within  the  reach  of  the  cableway. 

Onder  th nditions  of  this  canal,  the  results  were  not 

satisfactory  and  the  cableway  was  abandoned.  The  ma- 
terial is  now  loaded  by  the  steam  shovels  directly  into 
side-dump  car-  hauled  by  contractor's  locomotives.  Both 
standard  and  narrow  -a-,  equipment  is  \)-f<].  the  cars 
being  of  l'.'- and  t-yd.  capacity,  respectively.    The  steam 
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shovels  were  mainly  70-ton  machines  with  2y2-yd.  buck- 
ets, and  the  material  was  hauled  from  2000  to  8000  ft. 
The  concrete  mixing  plant  consisted  of  two  1%-yd.  mix- 
ers, and  the  concrete  was  hauled  to  the  work  in  lVo-yd. 
buckets  or  cars.     Four  buckets  were  placed  on  each  car, 


t< 
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>|  Concrete  Line- 
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Form  Assembled  Form  Collapsed  in  Conduit 

BJ8"T&6.  Shecrthincr       \ 


Corner     Goltapccd 


Pig.   6.    Collapsible   Wood    Poems   fob  the    Filling 
( 'rr.vi:ins  of  th  e  Lock 

and  three  concreting  trams  are  in  service.  During  the 
pasl  season,  ill''  contractors  have  employed  about  700 
men  oi  this  canal  construction. 

For  the  excavation  of  the  lock  pit  of  lock   No.   I.  the 
contractor's  plant  consists  of  a  steam  shovel,  two  traction 


drills,  two  channelers,  and  three  standard-gage  trams  of 
seven  cars  each. 

Low  hi;  Appeoach  to  the  New  Locks 

ll  will  be  seen  by  the  plan  (Fig.  2)  that  the  approidh 
to  the  lower  end  of  the  new  locks  will  include  a  long  pier 
separating  it  from  the  approach  to  the  present  locks.  This 
is  now  under  construction,  and  necessitates  the  removal 
of  part  of  the  existing  pier. 

Near  its  outer  end  this  new  pier  consists  of  a  row  of 
30-ft.  timber  cribs,  while  near  the  locks  it  is  built  of  two 
rows  of  cribs.  The  cribs  arc  filled  with  stone,  and  where 
there  are  two  rows,  stone  filling  is  placed  between  them. 
Each  line  of  cribs  is  surmounted  with  a  concrete  wall,  the 
walls  being  built  in  alternate  blocks  about  28  ft.  long. 
For  this  work  the  contractor  has  a  floating  concreting 
plant,  with  mixer  and  material  bins  mounted  on  a  barge : 
which  also  carries  a  derrick  for  operating  a  grab  bucket 
or  handling  concrete  buckets.  There  is  also  an  elevatoi 
tower,  the  bucket  of  which  receives  the  concrete  direct 
from  the  mixer  and  discharges  it  into  the  hopper  top  of. 
a  pipe  or  chute  which  has  a  vertical  length  at  the  dis- 
charge end. 

Derrick  scows  deliver  material  to  the  hoppers  on  the 
barge.  The  concrete  for  this  pier  is  made  with  gravel 
instead  of  crushed  stone. 

Power  Plant  and  Controlling  Works 

A  power  plant  at  the  side  of  the  river,  built  originally 
by  a  private  company,  has  been  acquired  by  the  govern- 
ment and  is  now  leased  to  the  company.  Current  for 
operating  the  gates  of  the  new  locks  will  be  supplied  by 
this  plant.  At  present  it  supplies  current  for  lighting 
the  locks  and  canal.  The  plant  consists  of  three  vertical- 
shaft  turbines,  each  driving  a  generator  of  250  kw.  The 
normal  head  on  the  wheels  is  from  II  to  17  ft.  The  op- 
eration of  the  locks  requires  only  a  small  part  of  the 
power  developed. 

The  head-race  of  the  power  plant  is  part  of  a  control- 
ing  system  for  regulating  the  height  of  water  in  the  river 

Framing  in  fop 
■■'  secf/on,Jx3°ls 


Horizontal  diagonal 
bracing  in  planes  AtoE 


Front    Elevation 


Side   Elevation 


Rear  of    Frame 


Fi. 


Fobm     i"i;   nil    Pi mm    Blocks   Forming  the  Lock  Wmi, 
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jove  the  canal,  and  consequently  the  level  of  Lake  Su- 
erior.  The  outer  side  of  the  head-race  channel  is 
timed  by  a  rock-fill  dike,  and  the  lower  end  is  closed 
v  a  dam  and  the  power  house.  Adjacent  to  the  power 
ouse  arc  three  Stoney  sluice  gates  15x33  ft.,  with  the 
Us  of  the  gate  openings  at  elevation   102.     The  gates 
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Screw  Jock  for  Adjusting  Face  Plate 


Screw  Jack  under 
Rear  of  Form 


I'm..  8.    Details  of  the  Steel  Forms  for  the  Lock 
Walls 

A,  truck.  B.  jack  for  adjusting  the  faceplate  of  the  form. 
'.  Screw  for  bracing  the  faceplate.  I  >.  separate  faceplate  for 
top  of  wall.      E,  jack   at    rear   of   form    for    plumbing    the    face. 

are  operated  by  hand  through  a  train  of  gears.     To  pre- 

■  ' -Hi    them    from    being    rendered    inoperative    by    being 

frozen  to  the  seats  in  cold  weather,  there  is  a  chamber 

round  the  edge  of  each  gate,  into  which  steam  can  be 

rged   from  a   hose  connection.      Beyond  the  sluice 

are   two   ice  passages   with   openings    16  ft.   wide. 

losed  by  stop  logs  with  sill  al  elevation   112. 

The  dam,  winch  adjoins  the  dike,  hns  an  overflow  sec- 

n   spillway    150  ft.  long,  with  its  crest  at  elevation 

117. 

The  diversion  of  water  from  the  river  above  the  ship 
anal  li\  means  of  two  power  canals  (one  on  each  side  of 
the  river)  has  an  important  influence  on  the  water  level, 
-i  ri  *  I  in  order  to  prevent  the  water  from  being  drawn 
down  too  low  at  times  of  low  stages  in  Lake  Superior. 
the  Canadian  power  compam  buill  regulating  works  in 
illow  water  on  thai  side  of  the  river,  a  weir  or  over- 
How  .lam  reducing  the  flow  at  low-water  stages. 


On  the  American  side,  the  Michigan  Lake  Superior 
Power  Co.  (formerly  affiliated  with  the  Canadian  com- 
pany) has  a  large  canal  and  water-power  plant.  It  is  per- 
mitted to  draw  a  supply  of  about  10,000  cu.ft.  per  sec. 
at  present.  Under  the  terms  of  its  permit  the  company 
must  reduce  its  flow  in  the  event  of  low  water  in  Lake 
Superior.  The  company  desires  to  enlarge  its  plant  and 
to  get  permission  to  increase  its  supply  of  water  to  the 
canal.  This  will  probably  necessitate  the  construction 
of  compensating  and  regulating  works  on  the  American 
side,  extending  from  the  dike  of  the  power  headrace 
across  at  least  a  part  of  the  deep-water  channel  of  the 
rapids. 

Miscellaneous 

Bridge — The  Canadian  Pacific  Ry.  bridge  over  the 
river  at  this  point  crosses  the  presenl  canal  by  a  double- 
arm  swing  bridge,  the  pivot  pier  being  on  an  island  in 
the  canal.  The  new  canal,  however,  will  be  spanned  by  a 
Strauss  double-leaf  bascule  bridge  having  a  span  of  336 
ft.  between  trunnions.  A  special  feature  in  the  design 
of  this  bridge  is  the  use  of  center  locks  in  the  chords 
which  will  so  connect  the  two  leaves  as  to  convert  the 
closed  span  into  a  single  truss. 

Pontoox  Crane — For  handling  the  lock  gates  when  it 
is  necessary  to  remove  or  replace  them,  there  is  a  gate- 
lifting  pontoon,  carrying  A-frames  with  a  hoist  of  200 
tons  capacity,  which  can  be  increased  by  utilizing  the 
buoyancy  of  tie:  pontoon  by  means  of  water-tight  com- 
partments in  the  hull. 

Repair  Work — Much  of  the  repair  work  on  the  pres- 
ent canal  has  to  be  done  in  winter,  when  navigation  has 
ceased.     This   include-    concreting,   but   long   experience 


Height  Hour;-      10'       j^j 


'"=  Section  of  Lock  Wall       S«* 

Kn;.  '.i.    Diagram  of  Pressure  of  Concrete    lgainst 
Pace  of  Form  While  the  Wall  Is  Being  Built 

(The   concrete   at    the   Uase   will    have   set    while   that   near   the 
top    is    fluid  i 

has  developed  methods  of  getting  satisfactory  results  even 
ii  \cr\  cold  weather,  for  building  that  poflion  of  Hie 
canal  wall  which  extends  below  the  water  level,  the  form 
is  lined  with  canvas,  which  protect-  the  concrete  from  the 
.  ffe<  is  of  wash. 
Concrete  Poles    Concrete  poles  for  electric  lighting 

are  lieile_r  Used  at  the  canal  and  locks.  These  an  made 
in  the  winter,  in  order  to  provide  work  and  keep  tin1  force 
i ither.    Thej  cosl  aboul  $40  each. 
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Traffic  at  "The  Soo" 

A  remarkable  feature  of  the  navigation  at  "The  Soo"  is 
the  rapid  and  enormous  increase  of  the  traffic  of  this 
waterway,  which  is  used  by  about  70%  of  the  total  traf- 
fic on  the  Great  Lakes.  This  increase  (including  both 
the  American  and  the  Canadian  canals)  has  averaged 
about  20%  per  annum,  and  the  annual  traffic  has  grown 
from  a  minimum  of  14.503  tons  of  freight  in  1855  to  a 
maximum  of  72,472,676  tons  in  1912.  The  growth  by 
decades  lias  been  as  follows  (as  given  in  the  annual  sta- 
tistical report  of  operation.   1912)  : 

Total  traffic 

Decade  Average   annual  increase                   1    —    1000   tons 

1S55-64  41S  1.203 

1865-74  12',  4.S29 

1875-84  17    .  14.869 

1885-94  17',  SO. 343 

1895-04  1L".  253.003 

1905-12    (8    yrs.)                       441.838 

During  11)12  (with  a  navigation  season  of  about  240 
days),  the  total  number  of  vessels  passed  was  22,778,  ag- 
gregating 56,736,807  registered  tonnage.  The  American 
canal  carried  about  65%  of  the  number  and  a  little  more 
than  50%  of  the  vessel  tonnage.  The  average  number 
of  ves  els  per  day  was  39  through  the  Poe  lock,  27  at  the 
Weitzel  lock  and  '-V-)  at  the  Canadian  lock,  or  a  total  of 
95.  The  time  consumed  in  passing  through  the  canal 
and  lock  on  the  American  side  (including  the  time  of 
waiting  to  enter  the  lock)   averaged  about  two  hours. 

The  maximum  freight  traffic  for  one  day  was  on  Aug. 
26,  L907,  when  187,649  tons  of  freight  were  carried  by 
12'  vessels  aggregating  287,385  registered  tonnage.  The 
total  tonnage  of  freight  carried  in  1912  (72,472,676 
short  tons)  was  valued  at  $791,357,800.  distributed  as 
shown  in  the  accompanying  table.  This  table  shows  also 
that  iron  ore  and  coal  represented  respectively  about  64% 
and  '!<t'i  of  the  tonnage.  American  vessels  carried  94% 
of  the  total  freight  and  :'.2r;  of  the  passengers.  The 
table  shows  also  the  distribution  of  ihe  freight  as  to  the 
direction  ami  the  use  of  the  two  canals.  The  amounts 
given  are  in  shorl  ton-. 

TRAFFIC   AT   THE     'Son"   CANALS;    I  9  I  2 

Quantitj  P  c.  of  total  value 

Grain  and   flour    7.5S8.202  tons  33.17 

dlsi  1,765,480  tons  31.62 

Iron   ore    46.3113.423  tons  L6  91 

I    ,  6f,  I.VI2  Inns  6    1  1 

Coal     14,931,594  tons  6  23 

<  !oi  per   (refined   and    conci 

.  116,954  tons  :  6 

667,6  12    M,  ft,  I .  tii.  I  98 

American  <  *:■  n ;■  l     Canadian  Canal         Total 

ton  ton  i tons 

19,6  II  36,1  \'i  ■  ■   ' 

3,901  17.095 

12.825  39.648  72,473 

h  i-  of  interesi  to  note  the  growth  in  Bize  of  vessels. 
I  i        reighl   carriers  of  over  500  ft.  and  over  600 

ft,   m    lengtl  ired    in    1904    and    1901    respectively. 

Of  853  1912,  then re   106  up  to 

800  ft.  in  '■  i  of  300  !••   100  ft.,  159  up  to  500, 

-  hi  and   18  10  ]  engtli 

611    ft.,  and  the  dth  of 

beam  64  ft.  '       iroi 

and   it  19  ,  !  I    I. his.   bill 

the  hi  t  cargo  of  13,9  i  1908.    On 

the  other  band,  the     •  i  n    1918 

made  the  record   for  tl  i  n u1   of  Pn  ight  and 

ifion    the  an I 

:.  i. oi  I  long  and  mill 
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Hew  E>©dlif©2=d9   Mass. 

By  Walter  N.  Charles* 

A  general  description  of  the  new  sewage-disposal  ays 
tem  for  the  City  of  New  Bedford,  with  its  pumping  am 
screening  stations,  was  given  in  Engineering  News 
of  July  31,  li)13.  As  was  there  stated,  the  sewage  is  die 
charged  through  a  submerged  outfall  conduit  3300  ft.  ii 


Ill 


A  -.11 


•  B'WcrferPip 
q.  '  Horizontal EJc 


Fig.    1.    Sand-Washing    Aitahaits    mm;    Grit    Cham 
iti:i;s.   New   Bedford  Sewage-Disposal   Plant 

length  into  R'uzznrds  May.  As  the  sewers  of  the  city  an 
mostly  on  Ihe  combined  system,  inking  both  house  sewagi 
and  storm  water,  there  is  al  limes  a  considerable  amour, 
of  sand  carried  into  Ihe  main  intercepting  sewer.     To  pre 

vent    tin-    sand    from    collecting    in    Ih tl'all    conduit 

where  il  -  removal  would  be  pracl  icalh  impossible,  a  seivei 
and  "til  chamber  has  been  limit  in  ar  Hie  end  of  Ihe  lam 
section    of    the    <ewci\      This   station    is    near   a    icsidentili 

'I I  ami  I  he  dumping  of  polluted  sand  taken  from  lb- 

agi    would  be  wn   object  ionable.     To  avoid  (In         i 
■  i  In  i     arc    being    in  I. died    which    will    receive   Ihe  saia 
from   the   nettling    bn  m-   wbii  b    form   i he   grit    chamber 

m  ptliiM     Sewer     Sj    t(  in,      Nl  I 
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eanse  it,  and  allow  it  to  be  ejected  onto  the  beach,  or 
>r  filling  in  the  vicinity,  in  a  state  as  little  polluted  as 
hen  it  entered  the  sewers. 

The  settling  basins  [or  enlarged  'storm-flow  channels. 
-Ed.]  in  the  station  arc  in  duplicate  (sec  Fig.  1)  so 
lat  one  may  be  cleaned  while  the  other  is  in  use.  Neither 
ill  be  in  use  except  in  wet  weather,  the  sewage  passing 
trough  a  separate  channel  (Fig.  1)  in  dry  weather.  The 
wage  will  be  screened  in  any  case  to  eliminate  sticks, 
igs  and  other  solid  matter. 

In  the  bottom  of  each  of  the  settling  basins,  a  vertical 
md  ejector  is  being  installed,  as  shown  in  the  general 
Ian  and  sections  and  in  the  detail  drawing  and  pen 
letch  which  together  make  up  Fig.  1.  When  the  basin 
i  to  be  cleaned,  the  gates  at  either  end  are  closed  and  the 
quid  drawn  off  through  pipes  suitably  provided.  The 
vnd  in  the  bottom  is  then  pushed  to  the  ejector  by  men 


and,  after  considerable  agitation,  settles  to  the  bottom. 
Meanwhile,  the  dirty  water  passes  out  through  a  .'5-iu.  ver- 
tical pipe  in  the  top  of  the  tank  and  is  led  back  into  the 
sewer  beyond  the  station.  The  cleaned  sand  is  drawn  off 
at  the  bottom  of  the  washer  tank  through  a  4-in.  opening 
and  drops  into  a  hopper  in  the  bottom  of  which  is  a  hori- 
zontal ejector  (Figs.  2  to  5)  which  drives  the  sand  out 
through  a  3-in.  pipe  to  the  beach  or  to  any  destination 
desired.  This  ejector  was  supplied  by  E.  M.  Nichols,  of 
Philadelphia. 

An  attempt  will  be  made  to  operate  the  ejectors  and 
sand  washers  continuously  during  storm  flows  and  thus 
take  up  the  sand  as  fast  as  it  settles.  If  this  could  be 
accomplished  and  the  settling  basin  kept  clean  to  any  rea- 
sonable degree,  the  operation  of  the  station  would  be 
much  more  convenient  and  probably  less  expensive.  For 
this  experiment  baffle  plates  will  probably  be  used  over 


Sand    Washer 

Tank  Portable        Sand       Ejector  Horizon+al  Ejec+or 

Fig.  '.'.     Saxd  Washer  Tank    \m>  Horizontal    Ejector.  New  Bedford  Sewage-Disposal  Works 


i-ing  ;i  hose  stream  or  shovels.  The  ejector  sucks  up 
he  Band  by  a  powerful  stream  of  water  and  delivers  it 
o  the  sand  washers  in  the  room  above  the  dry-weather 
hannel,  a  rise  of  about  I  7  ft. 


Plfe   S.     Tank    and    Horizontal    Ejector.      PI 
EBJi  i  tor    Upright.      Plgr.    5.      Eji  ctoi 

Views  oi   Sand-Wash  Kit  Tank    wo  Horizontal  Ejec- 
tor  FOR    li'l  MOVING    W  \sii  ED  SAND 

The  sand  washers  are  in  duplicate  (Fig.  I)  and  are 
cylindrical  steel  tanks  (  rigs.  2  and  :!)  .  ft.  8  in.  in  diam- 
eter, with  conical  bottoms,  having  a  total  lieighi  of  I  ft. 
,;  in.  The  delivery  pipes.  :!  in.  in  diameter,  enter  the 
tanks  near  (he  top.  These  pipes  arc  fitted  with  flexible 
md  couplings  so  thai  they  may  be  connected  to 
eithci  lank.  The  <and  coming  to  the  washer  tank  has 
been  mixed  with  a  lara;c  amount  of  clean  water  (90$  or 
le  of  the  eji  i  tor  in  tin  basin 


the  vertical  ejectors  to  throw  down  the  Band  as  nearly  as 
possible  in  the  location  desired. 

The  ejectors  are  constructed  as  shown  in  the  sketches 
and  derive  their  power  from  a  stream  of  water  with  a  noz- 
zle pressure  of  about  100  lb.  per  sq.in.  The  nozzle  is 
%  in.  in  diameter. 

The  washer  tanks  have  a  small  window  (  Fig.  2)  in  the 
side  so  thai  the  operator  can  see  to  what  height  the  sand 
has  settled.  The  sand  washing  may  go  on  continuously 
and  the  sand  be  drawn  off  -lowly  as  it  accumulates.  To 
aid  the  movement  of  the  sand  discharge,  when  necessary, 
a  stream  of  water  can  be  run  through  the  2-in.  pipe  shown 
connected  to  the  t-in.  sand  outlet  |  Pig.  :').    All  the  pipe. 

icted  to  the  washers  are  provided  with  either  valves 

or  shear  gates  to  control  the  flow. 

Two  6-in.  centrifugal  pumps  which  are  being  installed 
in  the  station  for  pumping  out  the  settling  basins  will 
have  connections  wiili  the  sand  washers  so  that  an  alter- 
native means  of  handling  the  sand  will  be  availal 
necessary;  bul  ordinarily  these  pumps  will  be  used  for 
pumping  liquid  only. 

The  two  Band  washers  and  three  ejectors  with  all  the 
piping  will  cosi  approximately  $2000  installed. 
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The  total  cost  of  the  station  will  be  close  to  $80,000,  as 
follows:  Substructure,  $27,000;  superstructure,  $32,000; 
machinery,  $20,000  or  more. 

William  F.  Williams,  consulting  engineer,  is  in  charge 
of  the  sewage-disposal  system  for  the  city. 


carried  this  roiled  water  out  beyond  the  intake  cribs  i 
that  it  was  drawn  through  the  ports  and  into  the  wati 
tunnels  to  be  supplied  to  the  inhabitants  of  the  city. 

Such  a  condition  should  not  be  allowed,  as  clear  pu 
water  may  be  secured  at  all  times  by  placing  the  intal 


N< 


By  William  I).  Barber* 

The  gradual  growth  of  the  water-supply  system  of  Chi- 
cago has  resulted  in  uneconomical  and  undesirable  con- 
ditions in  many  respects,  so  that  radical  changes  are 
Deeded  to  give  the  city  a  system  adapted  to  its  require- 
ments. The  accompanying  cut  shows  the  distribution 
system,  and  illustrates  some  of  the  points  discussed  be- 
low. 

Three  important  points  to  be  considered  in  connection 
with  the  improvement  of  the  water-works  system  are  as 
follows:  (1)  new  intake  tunnels,  with  cribs  located  so 
far  from  shore  as  to  be  beyond  the  range  of  roiled  and 
polluted  water,  and  taking  their  supply  from  near  the 
imttom  of  the  lake;  (2)  a  rearrangement  of  the  distribu- 
tion system,  dividing  the  city  into  districts  of  50,000,000- 
gal.  daily  supply,  with  a  pumping  station  in  the  eco- 
nomic center  of  each  district;  (3)  a  system  of  gravity 
tunnels  from  the  intake  tunnels  to  the  several  pumping 
stations,  thus  eliminating  the  present  costly  system  of 
large  force  mains  extending  from  pumping  stations  along 
the  shore  line.  The  new  Springfield  Ave.,  Central  Park 
Ave.,  and  Roseland  stations  are  served  by  gravity  tun- 
nels, as  shown. 

Quality  a\d  Consumption  of  Water 

The  total  registered  pumpage  of  the  Chicago  water- 
works in  1!»12  was  201,784,810.0(11)  gal.  This  represents 
more  than  the  actual  amount  drawn  from  the  lake  as 
two  of  the  15  pumping  stations  of  the  Chicago  system 
are  booster  stations:  that  is.  they  draw  their  supply  from 
the  mains,  to  increase  the  pressure  in  the  highest  portions 
•  if  the  city.  By  allowing  .<  slip  of  1">'<  in  the  plunger 
displacement  of  the  pumps  and  making  the  further  de- 
ductions for  the  booster  stations,  the  amouni  of  water 
drawn  from  the  lakes  is  170,986,000,000  gal. 

The  presenl  pumping  stations  now  in  operation,  with 
their  normal  capacities  per  '.'l  hr.,  are  as  follows: 

CAPACITY     OF     PUMPINO     STATIONS,     CIlK'Adn     U'ATIOlt- 
W(  IRKS 

Million  Million 

gal. 

Lake  View 100  Wa    hi ngton  Heights*         4.5 

Chicago  Ave 90  Rogers    Park 3 

Springfield  Ave ion  Jefferson   Park* :! 

I    Park    Ave...  nm  Norwood   Park 1.05 

22d    St 110  i        on     Park 0.076 

>ri    si 50  Moi  i • ; i  r i  Park i 

75  

«8th  81 ''1  Total 10    S26 

nd  .  .  60 

•  Booi 

In  November,  1913,  a  very  heavj    torm  on  Lake  Mich 

al  amouni  (if  damage  in  the  \  icinity  of 

Chicago.    The  filling  for  the  new    addition    to  Lincoln 

Park  and  Irive  made  by  dumping    I  reel 

etc.,  was  washed  away  to  such  an  ex- 

!<■!•(  thai  the  damagi   is  estin  -  $500,000,    The 

churned  up  this  material  and  the  undertow    (al 

■       torm    i  rom  the  ea  I  and  noi  thea  I  i 

•  AhhI»i:i hi  BJnglm  or,  1  Depart  men) 
nr  Pub) 


Hap   Showing   the   Intake  Tunnels,  Pumping   Sn 
ikins  ami  Distribution  System  of  the 
Chicago  Water-Works 

(Three    of    the    new    inland    pumping    stations    are    served   I' 
gravity    tunnels.) 

cribs  old  beyond  this  niiled-water  range,  in  deep  wate 
I  hat  is  not  all'ected  by  storms.  There  is  no  reason  wlr 
the  city  of  Chicago  could  noi  tunnel  to  or  l"i  miles  undi 
the  lake  for  this  purpose. 

Another  great  defect  in  the  Chicago  water  system  i 
thai  the  intake  ports  of  the  cribs  are  so  constructed  tha 
the  wnlcr  is  drawn  directh  from  the  surface  rather  (lint 
from  the  bottom  of  the  bike.  This  causes  the  supplj  t 
be  much  wanner  dining  the  summer  and  also  I 
such  conditions  at  the  cribs  in  winter  as  to  require  Con 
stunt  watching  to  keep  anchor  ire  from  forming  in  tin 
port  and  gates  thai  might  shut  oil'  the  city's  wntri 
ply  entirely.  All  I  hei  e  conditions  could  he  eliminate! 
by  loeating  the  cribs  in  Hi"  deep-water  /ones  ami  lie  iglt 
hi"  the  intake  ports  in  the  proper  manner,  ns  sugge  '■■■ 
by  the  writer  in  an  article  in    Engineering   Nkws,  ol 

June    1.9.    1913. 
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There  are  a  number  of  points  connected  with  the  Chi- 
70  water  system  that  need  careful  consideration  at 
lis  time  before  the  city  makes  further  improvements 
additions  to  this  system.  These  points  are  the  intake 
bs,  the  tunnels,  the  pumping  stations,  and  the  distrib- 
ing  mains. 

In  the  first  place,  observation  tests  and  water  analyses 
juld  be  made  of  the  lake  so  as  to  determine  the  direc- 
m  and  extent  of  the  different  lake  currents,  undertow 
d  effects  of  storms  and  waves  on  the  purity  of  the 
iter.  It  will  be  found  that  at  a  depth  of  50  to  70  ft. 
body  of  pure  water  will  be  encountered  which  would 
t  need  treatment  of  any  kind. 

New    Intake   System 

All  the  existing  cribs  are  too  near  the  shore.  The 
mr-Mile  Crib  has  the  deepest  water,  but  this  crib  fur- 
-in-.-  its  supply  of  roiled  water  and  at  certain  times  a 
rge  supply  of  other  impurities  taken  in  by  the  current, 
this  is  within  range  of  the  dumping  ground  of  scows 
at  carry  Chicago's  filth  out  into  the  lake.  As  the 
ibs  and  tunnels  are  permanent  improvements  eon- 
ucted  to  last  for  long  periods  without  repairs  and  ex- 
nse,  the  question  of  first  cost  alone  should  not  debar 
e  securing  of  the  purest  water  in  the  lake  for  the  city's 
cds. 

The  first  great  problem  that  confronts  the  city  is  the 
location  of  all  the  cribs  and  the  extension  of  the  pres- 
t  tunnels  to  the  new  cribs.  When  the  proper  sites  have 
en  determined,  the  methods  employed  in  drawing  water 
to  the  cribs  should  be  very  carefully  considered,  as  sug- 

■sted  in  the  article  already  mentioned.     Special   atten- 
in  should  be  given  to  drawing  the  water  from  a  point 
ar  the  bottom  instead  of  at  the  surface. 
In  constructing  any  crib,  the  most  practical  and  eco- 

rnrieal  size  of  tunnel  should  be  carefully  considered, 
tunnel  of  about  lS-ft.  circular  diameter  appears  to  be 

ic  maximum  for  safety  in  construction.  Such  a  tun- 
I,  with  a  How  of  velocity  of  •">  ft.  per  sec,  will  carrv 

.'M.ooii.DOii  gal.  per  2  I  hr.  with  a  loss  of  about  0.1  ft. 
friction  head   per   1000   I't.  of  tunnel.     This  will  give 

i  economical  size  for  crib  capacity. 
The    12-ft.   tunnel    may   be   run    from    the   crib   to   an 

ononiical  distributing  point  in  the  city,  and  by  means 
properly    located    sluice    gates    and    branches    supply 

air  pumping  stations  of  50,000.000  to  60,000,000  gal. 

i[»aeif\  each,  situated  in  the  center  of  water  demand  of 

s  districts.     The  operating  cost  to   the  city   would   be 

inplv  the  maintenance  of  crib,  pumping  stations  and 

istributing  mains,  plus  the  cost  of  pumping. 

\'i:\\    Locations    for    Pumping    Stations 

The  nexl  step  is  (be  location  of  the  pumping  stations. 

glance  at    (be   accompanying  map  showing  the   loca- 

"o  of  the  present    15  station-  shows  thai    the  city  has 

ever  been   divided    up   into   definite   districts    with   sta- 

eeonomioally  situated  so  as   to  care   tor  these  dis- 

ricts.      Such    a    districting   should    he    planned,    ami    as 

ii'  city  grows  new  district-  si hi  he  provided  as  inde- 

endent  additional   units  of  the  cHy's  water-supply. 

I     tudy  for  such  districting  will  show  thai  all  the  sta- 

"uis  siliialed  along  the  lake  shore   would    filially  have  to 

"  abandoned   ami    new  stations   built,   centrally   located 

°*  ,,!"  several   districts.     These  shore  stations   are   the 

Park,    Lake    View,  Chicago   Ave.,    1  lib   St.  and 


68th  St.  stations.  These  have  to  force  their  water  all  in 
one  direction,  thus  greatly  lengthening  their  distributing 
mains  and  increasing  the  cost  of  operation,  maintenance 
and  repairs.  These  stations  can  supply  the  district 
north,  west  and  south  of  them  for  a  distance  of  two  or 
three  miles  (with  the  one  exception  of  Rogers  Park), 
without  lack  of  pressure.  To  increase  their  capacity 
simply  means  the  pumping  of  this  extra  supply  of  water 
through  miles  of  pipes  before  it  can  be  placed  at  the 
point  required.  This  results  in  great  expense  for  extra 
piping  which  should  not  be  necessary.  It  also  involves 
needless  expenditure  of  power  to  force  the  water  this 
long  distance  when  the  water  might  flow  by  gravity 
through  tunnels. 

The  proper  location  of  these  stations  would  mean 
shortening  by  half  the  lengths  of  the  present  large  dis- 
tributing mains  now  called  for,  with  much  smaller 
mains  iu  general  and  with  great  changes  and  alterations 
in  the  smaller  mains. 

Gravity  Tunnels  vs.  Force  Mains 

The  system  of  parallel  or  duplicate  mains  shown  on 
the  map  of  the  distributing  system  is  evidently  irrational. 
It  costs  from  $15  to  $20  per  ft.  to  lay  a  48-in.  cast-iron 
pipe  (in  earth)  along  the  streets  of  Chicago,  not  county 
ing  the  additional  cost  of  maintenance  for  a  term  of 
years.  The  cost  of  building  an  8-ft.  tunnel  (through 
earth)  is  also  from  $15  to  $20  per  ft.,  but  the  tunnel 
will  carry  at  the  same  velocity  more  than  four  times  as 
much  water  as  the  pipe.  Using  a  velocity  of  3  ft.  per 
sec,  the  tunnel  will  carry  100,000,000  gal.  as  compared 
with  24,000.000  gal.  for  the  pipe.  The  water  in  the  tun- 
nel flows  directly  by  gravity  to  the  pumping  station, 
while  the  flow  through  the  distributing  main  is  under  a 
head  of  from  35  to  60  lb.  pressure.  The  tunnel  when 
properly  built  and  connected  is  good  for  a  long  term  of 
years  with  practically  no  cost  for  repairs  and  mainte- 
nance, while  the  cast-iron  pipe  may  last  from  15  to  40 
years. 

The  comparison  of  cost  for  carrying  water  through 
an  8-ft.  tunnel  on  the  basis  of  construction  alone  for 
the  100,000,000-gal.  supply  is  from  $15  to  $20  per  ft. 
as  compared  with  $60  to  $80  per  ft.  for  the  48-in.  pipe, 
or  $80  to  $100  through  a  series  of  36-in.  pipes. 

A  10-ft.  circular  tunnel  through  earth  costs  from 
$20  to  $26  per  ft.  and  has  a  capacity  of  150,000.000  gal. 
(with  3-ft.  velocity)  per  24  hr..  thus  delivering  an  extra 
50.000,000  gal.  at  a  cost  of  $5  or  $6  per  ft.  A  10-ft. 
shore  tunnel  run  in  from  the  lake,  with  proper  branches 
starting  from  an  economical  point,  would  supply  three 
pumping  stations  of  50,000,000-gal.  daily  capacity.  Mains 
larger  than  30  to  36  in.  should  be  used  only  in  special 
cases  in  Chicago.  The  cosl  of  laving  a  36-in.  main  is 
from  $10  to  $12  per  ft.,  as  compared  with  $15  to  $20 
for  the  I s- in.  main.  The  cost  of  valves,  piping,  etc.,  is 
Dearly  50%  more  for  the  t8-in.  than  for  the  36-in. 
main.  The  36-in.  main  is  ample  to  distribute  the  water 
to  a  50,000,000-gal.  distrid  from  a  pumping  station  eco- 
nomically located,  so  as  to  pump  an  equal  distance  in 
each  direction. 

By  a  system  of  cross  connections  with  properly  lo- 
cated valves  and  checks,  provision  can  be  made  for  any 
extra  demand  For  water  within  the  territory  of  any  pump- 
ing station.  By  placing  say  two  extra  12,000.000  gal  cen- 
trifugal pumps  at  each  station,  a  surplus  for  emergi 
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use  could  be  easily  secured.  The  tunnel  designed  on  a 
3-ft.  velocity  basis  would  supply  this  additional  demand 
for  water  at  a  nominal  loss  of  bead  at  the  station.  This 
extra  demand  would  mean  only  a  slight  excess  in  the 
cost  of  pumping. 

Pumping  stations  should  uot  have  more  than  50,000,- 
000  to  60,000,000-gal.  nominal  capacity.  Larger  units 
of  supply  mean  larger  districts  for  each  unit,  and  greater 
lengths  of  distributing  mains.  This  includes  larger  pipe 
with  increased  cost  of  maintenance.  There  is  also  higher 
cost  for  pumping  due  to  the  higher  pressure  maintained 
at  the  station  to  overcome  the  greater  friction  head  in 
the  pipes.  The  pressure  throughout  the  large  district 
will  have  a  greater  variation.  The  50,000,000-gal.  unit 
means  a  more  uniform  pressure  throughout  the  district, 
with  a  lower  average  pressure  and  consequently  a  re- 
duced cost  of  pumping. 

The  city  should  be  laid  out,  as  stated,  in  definite -sec- 
tions, hexagonal  in  form  where  possible,  the  plan  show- 
ing just  how  much  is  covered  in  each  section.  The  pump- 
ing station  should  be  situated  in  the  center  of  the  dis- 
tributing or  supply  system. 

The  city  has  now  on  its  hands  cribs  that  should  be 
relocated  and  designed  along  correct  lines,  tunnels  that 
are  in  a  number  of  case-  useless,  with  hydraulic  condi- 
tions that  govern  the  flow  of  water  so  abnormally  bad 
that  the  capacity  of  the  tunnel  in  instances  is  reduced 
I'ulh  on',,  h  has  useless  parallel  water  mains  with  many 
other  errors  at  different  points.  The  enormous  cost  of 
tie-  Chicago  water  system  shows  the  errors  made  in  the 
construction,  as  we  now  have  it.  A  cost  some  $20,000,- 
000  higher  than  it  should  be  still  leaves  the  whole  system 
lacking  in  many  essential  features. 

The  city  could  appropriate  the  electrical  power  de- 
veloped by  the  Sanitary  District  to  supply  a  large  part 
of  the  power  tor  operating  the  pumping  station-. 

One  of  the  first  problems  to  he  taken  up  is  to  make 
proper   bydraulii    surveys  to  lay  out   the  50,000,000-gal. 

distrii  i- :  and  to  ascertain  tl ■> deal  center  for  the 

location   of  the   pumping  stations.      Fr these  centers 

th.-  tunnel-  can  be  I. iid  out,  and  then  the  locating  of  the 
intake  cribs  would  lie  undertaken.  Beginning  at  the  ex- 
treme uorth  or  south  end  oi  the  city  the  new  districts 
could  be  laid  oiii  aed  work  started  on  the  new  design 
when  a  sufficient  area  had  been  surveyed  to  make  the 
proper    number   of   pumping   stations   or   50,000,000-gal. 

districts  to  represent  the  capacity  of  ; • mically  de- 

rj    lake   tin I  and   intake  crib,     other  portion-  of 

th,.   ,  iTj    could    then    be   i  overed    as    East    as    fund-    "ere 

bli    i i   the  a&  -    ai  j   i  onstruction  expense.     In 

nan    to    provide    for    present 

,,,  ,,i  imount  of  e  n  ess  tunnel  i  apai  it  j  should 

are  Eoi  certain  future  ten  itorj   thai   «  ill 

De  add  oi  the  city.    Thi    al  o    hould  be  pro- 

ided  for,  up  to  the  economic  poinl  where  the  additional 

.oidd   re  than  benefit*!  derived,  and   a 

i  i  ailed   for. 

iliary  or  I rtei     tal  ont    tha       ra         tell     upply 

from   wafc  i    main      hould   no!   be  built.     The  i  ountrj    i  i 

,|     the    Wilde    e-lrlll     Of    'he    eltv    thai     each 

portio distrii  i    could   be  given    the   proper   pre    ure 

head  by  mean-  of  chei  and  "ilea   d.  >  it  e    of  this 

nature. 

ir  ei        ''' f  ' ''" 

.  uld  mi  an  vei  \  manj  pi   i  unm  I     and  ol  greater 


Lengths.  The  first  cost  of  these  should  be  their  fin1 
cost.  It  means  also  the  elimination  of  many  miles 
large  water  mains,  the  first  cost  of  which  is  very  lajJ 
with  great  expense  for  repairs  and  maintenance.  A  s\j 
tern  of  cross  connections  could  be  devised  for  these  tu, 
nel  systems  such  that  if  one  unit  or  pumping  station 
thrown  out  of  service  temporarily  no  serious  lack  of  pre! 
sure  would  be  felt  at  any  locality. 

The  methods  of  procedure  as  now  carried  on  in  the  : 
lerations  and  additions  to  the  present  stations,  on- 
makes  the  problem  more  intricate  and  costly  to  sohi 
and  it  is  desirable  to  undertake  as  soon  as  possible  the  rj 
sign  of  the  proper  system  to  meet  efficiently  and  econoi 
ically  the  required  ends. 
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The  relation  of  manufacturers'  engineers  to  consulti 
engineers  in  the  development  of  electric  traction  on  ra 
ways  was  discussed  at  the  last  meeting  of  the  New  Yo 
Railroad    Club    as    reported    in    our    issue    of    Apr. 
p.  80!),  and  the  same  relations  in  the  mining  engineer! 
field  were  discussed  at  the  meeting  of  the  Western  S, 
ciety  of  Engineers   in   Chicago,  on   Apr.   (i.   A  paper 
"The    Engineering    Opportunities    in    Our    Coal-Mini 
Fields,"  was  presented  by  Andrews  Allen,  and  a  consi 
erable   part   of   this   paper   dealt   with    the   subject    not 
above.      We  give   belotw  some  extracts   from   this  part 
the  paper,  with  a   brief  summary  of  the   lengthy  disci 
sion  which  followed  it. 

The  construction  work  in  connection  with  mining  plants 
handled  in  various  ways:  1,  by  the  owner's  engineering  i 
ganization;  but  only  the  largest  companies  can  afford  su 
an  organization  of  can  provide  work  or  varied  experiei 
enough  to  keep  their  men  abreast  of  the  times;  2.  by  em 
neering  manufacturers  or  contracting  firms;  3.  by  firms 
consulting  or  constructing  engineers  retained  by  the  owner' 
study  conditions,  draw  plans  and  specifications,  let  contra. i 
for  material  or  labor,  carry  on  the  field  work  on  compa 
account  or  supervise  it.  if  done  i>\   contract. 

The  engineering  development  of  coal  mines  in  the  W' 
has  not  kept  pace  with  their  commercial  development.  Ta 
is  due  in  part  to  the  newness  of  the  art,  the  rapidity  of  • 
growth,  and  the  unavoidable  crudity  of  new  things  where  u 
learn  our  lessons  in  the  hard  school  of  experience.  Hut  i 
lesson  would  have  been  learned  much  sooner,  and  much  bet 
results  generally  obtained  if  professional  engineers  had  l>< 
more  frequently  entrusted  with  the  planning  and  cousin 
ii. .ii   of    mining   plants. 

Must  operators  seldom  draw  on  specialized  engineerl 
services  for  which  they  have  to  pn>  directly,  but  conti 
Ibemselves     with    siedi    so    called     "free    services"    as    the)     i 

.i      from     engineering     manufacturers.       Tin ibinatlon 

ii.,-    mine    operator    and    the    sales   engineer    has    not    tended    ti 
broad    and    comprehensive    foresight    covering    future    develi 

nl,     .e      even      to     well    balanced     and      mechanically     etftcli 

plants        The     place    of    Ihe    contract i     manufacturer    shotl 

I.,     secondary     lo    Ibc    designer,    and    il    wool. I    be    more    consist) 
to    give    awav     a    manufactured    allele    with    the    design    than' 

iwn;       engineering      services       wilh        tin-       ma  mil. i.  i  ii 
a.  licle. 

The   commercial,    manufacturing,   or   sales   engineei     liai 
In. Id.    mi    less    Important    and    necessary;     bill     noithei     be    nlot 
in.     rnmblnat between    linn    and    the   operating    m  mm 

,     can     nl luce    "I     Hi. i lent     consulting,    i 

r    oi    i .  a.  i  in.,    engl  neei 

All    c '  I a  "!».'  ii h    - 1 Id    have    competeiil    i 

,  inr     illrei  I ■     i  ole     ri'sl     of     II w  nei       n 

..il,.       a  i  i   i  ir- langerolls  and    u  nsa  t  isl'aet  nrj        \\  hotl 

il n.  .  i     In    idling)     Il     li        ill I    emplnj  ee    ol    l  In     opi  i  II 

in.  •  i     In     penile rofess al     prnrt  Ice,     111 

Il ,    lo    lb.-    h  ..i  1.       lid    be       in  Ii     Mini     lie    Is    I'l  rv    lo    do 
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t  in  the  sole  interest  of  the  work  itself  and  of  the  owner. 
1  the  contractor  or  manufacturer  is  also  able  to  give  better 
more  efficient  service  when  he  is  relieved  of  general 
ponsibility  and  can  devote  himself  to  doing  his  own  work 
;er  definite  conditions  and  intelligent  direction. 
The  engineer  to  handle  such  a  proposition  must  be  abso- 
li  ;ly  unbiased  and  must  therefore  have  no  commercial  ties 
affiliations.  He  must  have  nothing  to  sell  or  exploit  but 
brains  and  ability.  He  must  draw  on  the  manufacturer 
the  manufacturing  engineer  on  the  basis  of  merit  only 
in  the  sole  interest  of  the  work. 
Where  manufacturing  concerns  devote  a  high-priced  en- 
eering  organization  to  furnishing  engineering  services  for 
ich  they  are  not  directly  paid,  not  only  is  the  result  es- 
tially  unfair,  for  one  customer  pays  for  the  engineering 
ense  of  from  three  to  ten  others,  but  the  efficiency  of  the 
nt  as  a  manufacturing  concern  is  decreased  because  most 
the  energy  of  its  best  men  is  diverted  from  the  business 
perfecting  its  product  and  processes,  which  should  be  its 
icipal  concern. 

If  all  engineering  manufacturers  gave  free  engineering 
vices  they  would  soon  be  eaten  up  by  tremendous  over- 
d  charges,  which  would  cause  them  to  fall  easy  victims 
such  concerns  as  devote  their  ability  to  manufacturing 
ne.  These  firms  must,  of  course,  have  their  engineering 
artments,  but  there  is  plenty  of  work  for  them  to  do  with- 
infringing  on  the  field  of  general  engineering,  and  when 
y  do  general  or  special  engineering  work  they  should 
ke  a  direct  charge  for  it  and  thus  relieve  the  manufactur- 
ii  department  of  its  burden  and  play  fair  with  all  of  their 
Comers. 

Wherever   special   designs   have   to   be   made,    wherever   the 

;allation   involves  the  assembling   of  numerous  elements  to 

nish  which  the  manufacturer  would  in  fact  be  a  jobber,  or 

?re  the  installation  involves  careful  examination  and  anai- 

y;    of    conditions    and    elaborate    study    plans    to    determine 

t    should    be    done,    the   best   results   can    be    secured   by   an 

ependent    engineer   directly    in    the    pay    of    the    owner. 

On    the   other   hand,    where   a   machine    (using   this    word    in 

ense)    is   manufactured   complete   by    an   engineering 

1.   and    where    its    uses   and    duties   are   so    definitely    known 

t  they   can   be  made   subject   to  a   definite    guarantee    under 

aoribed     conditions    and     where     the    engineering     work     is 

nolpally    an    adaptation    of    standards,     the    design    should 

■  erally   be  made   by    the  manufacturer,   although,   even   here, 

endent   engineer   can   be   of   the   very   greatest   value 

t   the    owner    in    analyzing    and    comparing    the    proposition. 

ere   competitive  designs  are   made   by   manufacturing   com- 

des  the  conscientious  and  competent  firms  are  sure  to  have 

ard  time,   and   frequently  lose   out   to  those  who  skin   down 

requirements. 

It    must    not  be  assumed    that   an    installation    handled    bj    a 

suiting    or   a    constructing    engineer    is    likely    to    cost   more 

n    if    plans    are    made    by     the    engineering    manufacturer. 

e   should   be   the  case,    for  the   engineering   work   is 

16  thoroughly  and   only  once,  and   the  material  is  furnished 

tli»-    work   done   under  rigid    specifications   which   put   each 

der   on   an    equal    basis   of    merit    and    lower   his   cost    by    re- 

ing   uncertainties  and   reducing  engineering  and   contract- 

ses    to    a    minimum.      On    this    basis    only    is    it    pos- 

btain    fair   competition,    resulting    not    only    in    lower 

es  but    in   a    helpful    stimulus   to    industry.      Each    specialty 

light    from    the    best    manufacturer    in    that    line    and 

I'lcil   bj    the  engineer  into  a  completed  whole. 

an    installation    planned    by    an    engineering    manu- 

•  ■  -ins   to   cost    U-ss.    it    is   usually    because   loss   atten- 

'■    has    liccn    paid    to    operating    efficiency,    maintenance    and 

luirements,    which    arc    tin-    very    things    that    count, 

•There  a  dollar  spent   in   tin-  beginning  is  frequently   worth 

i    dolla  i  s  afterward. 

Iii  tin-  discussion,   Mr.   Armstrong    (('.  &    S.   W.    Ry.) 

il  thai  while  the  great   field  for  the  manufacturing  en 

in   the  development   of  standards  of  production 

lartl    machines,    the   adaptati I'   these   stand- 

I  productions  lo  their  various  uses  should  he  worked 
I  by  the  engineer  who  can  study  all  the  conditions  af- 
ting  the  plan;  in  which  they  are  to  be  used.  Few 
iring  concerns  could  employ  such  engineers, 
1  if  they  do,  then  in  bidding  on  the  same  proposition 
1  ba  to  pay  it-  engineering  organization,  and  this 
irge  must  he  added  to  the  cost  of  production  oi  the 
icern  which  sci  ures  the  contract.  If  the  design  is  mi* 
the  hands  of  a  consulting  engineer  this  cost   lias  to  be 


paid  but  once,  and  the  several  manufacturers  do  not  have 
to  include  overhead  charges  of  this  sort. 

Mr.  Rasmussen  spoke  in  favor  of  work  being  done  by 
the  manufacturers'  engineer,  but  missed  the  point  of  Mr. 
Allen's  statement,  to  the  effect  that  such  an  engineer, 
however  capable,  is  limited  to  advocating  his  own  firm's 
design  or  specialty,  whereas  the  independent  engineer 
may  sec  that  some  other  specialty  will  better  meet  the 
needs  or  conditions,  and  is  free  to  adopt  the  latter.  He 
referred  also  to  a  paper  by  M.  L.  Hyde,  read  before  the 
Canadian  Mining  Institute,  which  did  not  favor  the  em- 
ployment of  independent  engineers. 

Mr.  Garcia  (Chicago)  pointed  out  that  Mr.  Hyde's 
paper  stated  that  in  building  a  mine  tipple,  for  instance, 
he  would  ask  certain  manufacturing  companies  to  send 
their  representatives  •'which  they  do  without  cost."  If 
Mr.  Hyde  believes  this  to  be  the  case,  evidently  he  ha-- 
much  to  learn,  and  his  further  proposal  to  borrow  a 
1 1  raftsman  from  the  manufacturer  for  general  drafting 
work  certainly  could  not  be  considered  good  practice  for 
either  the  mining  concern  or  the  manufacturer.  Mr. 
Garcia  also  referred  to  coal-mine  engineering  as  a  prom- 
ising field  for  the  young  engineer  and  one  which  com- 
mands better  pay  than  many  other  branches  of  the  pro- 
fession. 

Mr.  MeCullough  (Chicago)  pointed  out  that  when  the 
mine  operator  has  several  plans  submitted  to  him  he  is 
not  able  to  make  a  choice  on  the  basis  of  their  respective 
merits,  while  the  independent  or  consulting  engineer  is 
able  to  do  this  for  him.  The  condition  exists,  of  course, 
that  the  manufacturers  offer  engineering  service  free  of 
charge,  but  it  is  evident  that  the  cost  of  this  service 
must  be  paid  somehow.  The  point  is.  not  that  there  is 
antagonism  between  the  consulting  engineer  and  the  com- 
mercial engineer,  but  that  the  engineer  and  the  manu- 
facturer are  two  separate  and  distinct  entities.  Mr. 
Reichmann  (American  Bridge  Co.)  also  thought  that  the 
employment  of  a  consulting  engineer  to  design  a  plant 
before  the  manufacturer  is  asked  to  bid  on  it  eliminates 
a  large  amount  of  engineering  waste  as  compared  with 
a  case  where  various  twins  send  men  (ostensibly  with- 
out charge)   to  lay  out  or  design  a  plant. 


Model  New  Industrial  Town  Planned,  Near  Pittsburgh. 
lVmi. — One  of  the  largest  building  operations  in  the  Pitts- 
burgh district  in  recent  years  is  the  new  plant  of  the  Amer- 
ican Zinc  and  Chemical  Co..  a  subsidiary  of  the  American 
Metal  Co.,  of  New  York,  which  is  one  of  the  largest  pro- 
ducers of  zinc  in  the  United  States.  This  company  has  re- 
cently purchased  about  2500  acres  of  coal  and  about  250 
of  surface  at  Burgettston  n.  Perm.,  some  27  miles  below 
Pittsburgh  on  the  Pan-Handle  division  of  the  Pennsylvania 
Lines  West  of  Pittsburgh. 

What  is  known  as  a  one-unit  plant  will  be  erected  at 
once,  which  will  have  a  capacity  of  40.0110  tons  of  sulphuric 
acid    and    Jn.lMin    tons   of   zinc    annually.      The    plant    will    be 

lamed  as  fast  as  the  situation  warrants  until  a  capacity  of 
two  or  three  times  that  amount  is  reached.  There  will  be 
it  buildings  in  the  first  unit,  all  of  steel-frame  and  of  mill 
construction  type.  The  Initial  Investment  will  be  around 
000  and  when  the  plant  Is  completed,  possiblj  in  about 
three    >  ea  rs,    it    is   anticipated    that    there    "ill    be    $5,000, In 

vested. 

A    shaft    will    be    sunk    and    coal    mining    operations    will    be 

commenced  at   once.     The  plant   will  give  employment   to  pos- 

Slblj     rem    men    at    the    start    and    exentuallv     1500.       This    means 

that   a    new    town    will   have   to   be   built    to  accommodate   the 

families  of  the  workmen,  and   it   is  the  Intentl t  the  com 

pan>    to  make   the   town  a   model  one  both   from  a    utilitarian 
and   eesthetic   point    of   view.      Langloth   will    be    the   name  of 

this    new     tow  ii 
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?w  Coal  Pier,  MorfoIR  <gb  Western 
R^o,  ILMnmBert  Ponmiftp  Va0* 

BY     W.     P.    WlLTSEEf 


SYNOPSIS — A  coal  pier  capable  of  handling  5400  tons 
per  .hour  just  completed  in  Norfolk  Harbor.  Coal  is 
brought  from  the  mine:  the  cars  are  all  sorted  in  a  hump 
yard  and  the  coal  is  then  weighed  and  dumped  into  spe- 
cial motor-car  units,  which  are  derated  to  the  upper 
level  cf  the  pier  and  dumped  into  the  required  hopper  in 
the  pier.  Coal  ships  and  barges  may  lie  alongside  and 
draic  of  from  hopper.  Special  features  are  the  combined 
use  of  gravity  and  mechanical  operation,  the  founda- 
tions and  the  steelwork. 

A  larger  tonnage  of  bituminous  coal  is  loaded  on  the 
vessels  in  Norfolk  Harbor  than  any  other  harbor  in  the 
United  States.  This  tonnage  for  the  year  ending  Dee. 
31,  1913,  amounted  to  11,993,658  tons,  and  was  handled 
by  the  three  railroads  entering  this  harbor  as  follows: 
Norfolk  &  Western  By..  5,598,716;  Virginian  By.,  3,- 
883,925  and  Chesapeake  &  Ohio  By..  3,111,017  tons. 
The  largest  dumping  of  coal  in  any  one  month  was  made 
by   the    Norfolk  &   Western   in   the   month   of    December, 


on  that  upper  level  and  dumped,  through  bottom  openin 
hoppers,  into  the  proper  bins,  whence  the  coal  is  draw 
off  into  the  boats   lying  alongside. 

The  pier  is  1200  ft.  long  outside  of  the  bulkhead  lim 
with  slips  on  each  side  having  :i2  ft.  of  water  and  16 
ft.  wide  at  the  bulkhead  extending  to  300  ft,  wide  o 
more  at  the  outer  end  of  the  pier.  The  top  of  the  pie 
is  90  ft.  above  low-water  line  and  level.  The  new  cor 
struction  included  dredging  for  the  proper  depth,  fillin 
to  make  ground  for  the  new  classification  yard,  pile 
eonerete  foundations  for  the  scales,  dump,  elevator  an 
pier  and  erection  of  the  steel  framework  of  the  pier  an 
of  the  various  mechanical  devices  on  it. 

Lambert  Point  Yard  as  completed  contains  52.5  mih 
of  track,  about  one-half  of  which  was  added  at  the  tim 
of  making  these  improvements.  The  receiving  van 
into  which  coal  is  received,  will  hold  3300  ears,  the  grai 
ity  yard  for  the  new  coal  pier  will  hold  about  400  can 
and  the  empty  yard  for  the  coal  pier  will  hold  about  tli 
same  number.     There  is  in  addition  to  this  a  coke  van 


R       O       F  1        1_       E 

Fig.  1.     Plan    v\t>  Phokii.e  of  Com.  Pieu  No.   I.  Lambkh 

when    514,020   tons  of  coal    were   handled    over    ils    piers  which    will    hold    130   cars,   a   gravity   yard    for   eoal   pii 

then   in  operation.      In  order  to  increase  the  pier  capacity  No.   3   which   will   hold   60  cars,  and   a  shop  yard   hnhln 

to  care  for  this  growing  trade,  the  pier  described  herein  about  300  cars. 

,i      tarted   earlj    in    1912  and   was  put    into  service   in  Opfhation 

December,  1913. 

There    are   aboul     lo   different    classifications   of   coal         The  operation  of  the  pier,  as  described  below,  maj  I 

handled  at  these  piers,  which  makes  it   necessary  to  have  understood  belter  by  reference  to  the  accompanying  dii 

boats  alongside  of  the  per  at   one  time  and  the  gram   (Fig.   I)   showing  the  plan  and  profile  of  the  pii 

facilities  such  that  one  car  may  be  dumped  into  a  vessel  and  yard. 

md  the  net  t  car  into  another  vessel,  or  even  into  another  W  ki«iiin<i     The  eoa!  cars  from   the  mine  arc 

hatch  of  the  -one   vessel,   if  that    vessel    is  taking  a   mixed  by    locomotives    into    tin     gravity    yard    from    whiel 

•.I  coal.     It   was,  therefore,  ao1   feasible  to  haw  the  car  is  run  by  gravity  and  controlled  by  a  car  rider  at  Hi 

coal  d pel  direct   into  the   vessel   with   the  mechanical  brakes  reducing  speed  .is  H   crosses  the  scales  where,  li 

,;,,   dm  a   frequent    practice  at   eoa!   piers,  but  means   of   automatic   weighing   devices,   a    record   of  Hi 

an  inici hate  pier  <..,■  had  to  be  provided  so  that  the  weigh!   is  obtained.      Kacli  of  these  scales  has  „  etipacil 

ation  could  be  ea  \h    made  on  the  pier.  oi  over  200  tons. 
In  brief,  eai                   brought   bv   gravitj    from   the   Um-  Dl'MPF.H      Alter   Ihese   car,   arc   weighed    lhe\    run   OVi 

Point    hum.  i      cnli      to   an    incline,  the  mule  pit    lo  a   point    between   it   and   Hie  approach  1 

hi      it    up  in  a  coal   dumper.      VI    the  I  he  car  dumps.     The  car  is   Ihen  hroughl   up  the  indii 

dump,  i    the  content,  of  the  C8T  arc  emptied    into  an  elec  to   the  car  dumper  by   means  of  (bis   mule  or  bane      i 

•  in    to  an  elevatoi   in  which  it  is  trolled  from  tl rater's  house  (Fig.  2). 

lifted  to  the   upper  level  of  the   pier,   run  off  on   bad  bub    mule  haul    i nanism    consists   of    two 

motoi     Reared   lo  it  drum.     The  haulage  rope  from  lb 

'    im  '■  drum  it    led  around  deflei  I  iny     heave:  .  located  under  lb 

i\.. 

tA„.  1 1     tie  ami  over    ag  carriers  to  the  mule  ear.     I  he  .Inn 
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which  this  haulage  rope  is  fastened  is  controlled  by 
akes  operated  by  hand  or  foot  levers  and  also  solenoid- 
ilerated  brakes  to  provide  for  any  sudden  failure  of 
,  rrent  from  any  cause.  After  the  car  is  placed  on  the 
iten.  or  movable  platform  mounted  on  a  cradle  (Fig. 
,  it  is  tipped  by  means  of  ropes  passing  around  the 
derside  of  the  cradle  and  over  sheaves  at  the  top  of 
e  framework  and  wound  around  drums  located  in  the 
imework  near  the  bottom  on  the  outside  of  the  dump- 
i.  The  speed  of  each  car  dumper  is  so  Tegulated  as 
dump  a  maximum  of  30  cars  per  hour,  and  is  designed 
handle  road  cars  from  minimum  sizes  up  to  90-ton  ca- 
city. 

The  first  motion  of  rotating  releases  the  levers  hold- 
.-  the  movable  platform  in  its  position,  and  it,  with  the 
i.  t ravels  sideways  until  the  side  of  the  ear  is  against 

side  of  the  cradle,  the  car  is  then  clamped  into  po- 
iOB  by  four  heavy  steel  beams  automatically  operated 

heavy  counterweights  traveling  in  guides  at  the  side 
the  dumper.  Each  car  dumper  is  turned  by  means  of 
0  800-hp.  motors  connected  by  proper  reduction  of 
ur  gearing  to  the  cradle  hoist  drums.     Bv  this  means 


in  guides  at  the  sides  of  the  elevator.  These  weights  are 
of  such  sizes  that  the  unbalanced  load  traveling  in  either 
direction  will  be  approximately  the  same. 

After  the  car  has  been  elevated  to  the  top  of  the  pier, 
it  is  then  run  off  by  means  of  trolley.  The  elevator  is 
lowered   by  raising  counterweights. 

Classification  Pier — After  the  pier  car  is  raised  to 
the  top  of  the  pier  it  runs  off  onto  a  movable  girder  50 
ft.  long,  which  is  hinged  at  the  end  next  to  the  pier  and 
movable  at  the  end  next  to  the  elevator.  When  the  plat- 
form of  the  elevator  is  raised  to  this  girder,  it  picks  it  up 
and  automatically  aligns  the  rails  by  means  of  guides  on 
the  platform  and  on  the  movable  girder.  The  end  of  this 
girder  has  a  vertical  movement  of  2  ft.  in  all.  The  plat- 
form of  the  elevator  is  provided  with  ear  stops  between 
the  wheels  of  the  front  trucks,  which  operate  automatic- 
ally with  the  raising  of  the  platform  to  prevent  move- 
ment of  car  on  platfoim  while  hoisting.  The  ear  then 
runs  to  the  chute  designated  by  the  pier  foreman  and  the 
coal  is  immediately  dumped  into  a  hopper  by  means  of 
discharge  gates  in  the  bottom  of  the  car  operated  by  air. 
The  car  then  passes  on  to  the  outer  end  of  the  pier  and 
fmpfy  Yard 
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■■  car  is  inverted  and  the  coal  is  dumped  into  especially 
ostructed  electric-driven  pier  cars,  which  will  be  de- 
ribed  later. 

The  cradle  of  the  ear  dumper  is  then  turned  to  its 
iginal  position  by  means  of  counterweights  and  dy- 
niiic  brakes  and  the  next  car  up  the  incline  to  the  car 
unper  pushes  the  empty  road  car  off  this  cradle  where 
runs  by  gravity  on  a  return  track  with  a  kickback  to 
e  empty  yard. 
Elevator — The  pier  ear  then  runs  by  means  of  over- 

ai-trolley  system  to  the  elevator.  These  two  elevators 
•'ii,r.  .">)  are  built  in  one  framework  and  form  a  support 
"I  guide  lor  the  platforms  used  in  hoisting  these  pier 
r-  to  the  top  of  the  pier.  These  platforms,  upon  which 
tins,  are  operated  in  guides  from  the  lower  ele 
''""  t"  the  t..p  ,,i  tii..  pier)  :l  height  approximately  80 
titer  portion  of  this  elevator  tower  is  constructed 
allow  Ihe  empty  pier  cars  to  return  down  the 
:"''-  from  the  t,,p  of  the  pier.  Each  of  the  hoists  is 
crated  by  two  600-hp.  motor?  geared  to  winding  drums 
""l  which  the  operating  ropes  are  wound,  these  ropes 
iss  over  deflecting  sheave?  at  the  top  of  (he  tower  and 
"and  Bheaves  in  the  framework  of  the  elevator  platform 
1,1  anchored  at  the  top  ,,f  the  lower.  The  platforms 
e  counterbalanced  l.\   means  of  heavy  weights  running 


down  the  return  track  for  its  next  load  (Fig.  8).  The 
coal  in  this  hopper  is  held  by  means  of  undercut  gate 
at  the  mouth  of  the  hopper.  These  hoppers  are  so  con- 
structed that  the  angle  of  inclination  of  all  the  parts 
is  the  same,  thus  leaving  no  place  for  coal  to  stop. 

Chutes — When  the  undercut  gale  is  opened,  the  coal 
drops  in  a  vertical  chute  at  which  there  is  another  gate, 
which  i-  then  opened  and  the  coal  runs  out  the  hinged 
chute  into  the  vessel  |  Pig.  ;t.  These  chutes  arc  so  con- 
structed that  the  hinged  portion  of  the  chute  can  he 
raised  vertically  alongside  of  the  pier  when  not  in  use. 
and  lowered  to  an  angle  of  aboul  60  below  (he  hori- 
'■ al  for  loading.    This  hinged  portion  of  the  chute  can 

he   moved  bodily   no  and  down   in   the  vertical   part   of  the 

chute  by  means  of  a  sliding  box  to  a  position  near  tin 

end  uf  the  chute  which  will  he  17  ft.  aho\e  the  Water 
"hen  inclined  at  an  angle  of  about  35°,  at  which  the 
coal  runs  freely,  this  chute  can  also  he  lowered  until  the 

end    of    the    hinged    portion    :-    within    a    few     feet    of   the 

water.  The  hinged  portion  of  this  chute  also  has  a  side 
movement    of    12    ft.    each    side    of    its    normal    position. 

These    Chutes    are    raised    and    lowered    and    the    irate-    are 

operated  by  mean-  of  geared  machinery  operated  by  band 
on  top  of  the  pier. 

I'ni:  Cabs— The  electric-driven  pier  ear-  are  steel  cars 
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(Fig.  6)  mounted  on  two  6-wheel  trucks,  and  have  a  ca- 
pacity of  3900  cu.ft.  level  full.  The  bottom  is  con- 
structed to  hold  a  hopper  with  discharging  gates,  which 
are  arranged  in  pairs.  These  cars  are  operated  by  means 
of  two  motors,  one  of  each  is  geared  to  an  axle  of  each 
truck  and  provided  with  dynamic  braking  attachments 
for  regulating  the  speed  when  coasting  down  the  grade. 
The  operator's  cab  is  at  the  front  end  of  the  car,  and 
at  the  opposite  end  of  the  car  there  is  an  inclosed  space 
for  resistance,  storage  tanks,  etc.  The  gates  in  the  bot- 
tom of  the  car  can  be  operated  independently,  separate 
cylinders  being  provided  for  the  purpose.  The  total 
length  of  the  double  opening  of  the  gates  is  approxi- 
mately 26  ft.,  which  is  within  four  feet  of  the  length  of 
the  hopper  on  top  of  the  pier.  The  cars  receive  their  cur- 
rent from  overhead  trolley  wires  which  are  provided  on 
top  of  the  pier  and  down  the  return  tracks  as  well  as  on 
the  ground  level.  These  cars  are  designed  to  operate, 
when  loaded,  at  a  speed  of  1000  ft.  per  min.  on  a  level 
grade,  and  when  empty,  at  a  speed  of  1-100  ft.  per  min. 
on  level  grade. 

Tonnage  Capacity — The  total  tonnage  of  coal 
dumped  over  this  pier  in  one  hour's  time  should  be  60 
ears  of  coal,  which  if  the  cars  are  of  the  90-ton  capacity, 
would  equal  5400  tons  of  coal  per  hour,  and  with  the  or- 
dinary ear  averaging  50  tons  would  equal  3000  tons  of 
coal  per  hour,  which  means  that  this  pier  will  be  able  to 
handle  at  least  3000  tons  more  coal  per  hour  when  ali 
large  cars  are  used,  or  1000  tons  more  coal  per  hour 
when  ordinary  cars  are  used,  than  Pier  3  now  in  use  at 
Lambert  Point,  or  any  other  coal  pier  in  Norfolk  Har- 
bor. 

When  the  road  car  passes  the  scales,  the  clerk  in  the 
Male  office  writes  on  a  telautograph  the  consignee,  kind 
of  coal,  car  number  and  weight,  which  writing  is  im 
mediately  produced  on  a  similar  machine  in  the  clerk's 
house  ai  the  car  dumper.  The  clerk  takes  this  paper 
and  mark-  thereon  the  number  of  the  pier  car  into  which 
this  coal  is  dumped  and  hands  the  slip  to  the  motorman 

of  the  car  who  delivers  it  to  the  stevedore's  offic i  top 

of  the  pier  where  he  receives  instructions  into  which 
chute  or  hopper,  they  being  numbered,  he  is  to  dump  the 
coal. 

Electric  Station  All  of  the  machinery  for  this 
pier  i-  electrically  operated.  A  substation  was  build  just 
south  of  the  scales  for  reducing  and  converting  the  cur- 
renl  which  is  furnished  by  the  Virginian  Railway  &  Pow- 
er Co.,  over  a  I  1,000  volt,  a.c.  line.  Two  transformers  arc 
used  in  this  substation  for  reducing  the  voltage  for  the 
,i<i-  by  which  the  current  is  changed  to  direct  cur- 
rent and    furnished   to   the  machines  ai    the  pier  on   a 

■  ,l|    line.      These   machines   -ire    in    duplicate,  so    that 

one  machine  is  u  led  at  a  time  and  the  other  one  held  in 
ident.  I n  this  substat ion,  there  are 
also  three  transfoi  m(  i  foi  redui  ing  alternal  ing  eui  rent 
to  be  used  in  the  motor  at  the  -hop  buildings  and  Eor 
lightii 

PHIIOl  los' 

The  con  t  ru<  tion  opei  i  io aj    be  divided   roughly 

into  building  the  bull  h<  ad    and   breakwaters,  dred 

ite,  I'uildie  fender,  driving  pile    foT  the 

pier  column  undnt  ion   worl     for     i  ali      dumper 

i  and  erection  ol  the  ftnal    teel  frame. 


About  1000  ft.  of  new  breakwater  had  to  be  built 
north  of  the  new  pier  site,  an  old  breakwater  removed 
from  the  site  itself,  and  the  bulkheads  built  at  the  shore 
end  cf  both  slips.  All  of  these  structures  were  of  timbei 
framing  and  piles,  some  90,000  lin.ft.  of  piling  and  250, 
000  ft.  b.m.  of  framing  timbers  being  used.  The  dredg- 
ing, done  by  suction  dredges,  covered  some  20  acres  and 
totalled  668,000  cu.yd.  All  spoil  was  placed  inshore  ii 
the  new  yard  or  around  foundations  to  yard  structures 
The  pier  fender  (Fig.  10)  is  of  creosoted  timber  pih 
and  frame  construction  and  totaled  72,400  lin.ft.  o1 
piling  and  416,000  ft.  b.m.  of  framing. 

Cylinder  Foundations — The  foundations  for  thi 
pier  columns  were  made  by  driving  pile  clusters,  in 
closing  them  in  a  steel  cylinder  IS  ft.  in  diameter  am 
filling  that  cylinder  with  concrete.  Each  pile  cluste 
was  made  up  of  65  piles  varying  from  25  ft.  to  70  ft,  il 
length.  There  was  a  total  of  108,542  lin.ft.  of  pilir, 
driven  in  these  cylinder  foundations  and  on  2400  pile 
a  water  jet  had  to  be  used  in  order  to  secure  penetra 
tion  enough  into,  the  sand  and  gravel  at  the  bottom.  Tlv 
largest  number  of  the>e  driven  in  one  day  was  54  piles 
The  piles  were  placed  in  the  telescopic  leads  under  tli 
follower  above  water,  and  were  then  lowered  into  positioi 
and  driven  until  the  top  of  them  was  about  27  ft.  beloi 
low  water.  At  first,  these  piles  were  started  so  that  tli 
top  of  them  came  about  one  foot  inside  of  the  cylinde 
line,  but  it  was  found  that  they  spread  somewhat  in  driv 
ing,  making  it  difficult  to  place  the  cylinders  over  them 
M'ter  this,  the  piles  were  started  closer  together  so  tha 
there  was  a  clear  space  of  2  ft.  outside  of  the  piles  am 
no  more  trouble  was  encountered.  It  was  also  faun 
that  these  piles  spread  in  driving  out  close  to  the  side 
of  the  cylinder. 

The  cylinders  were  41  ft.  long  including  a  tempofljr 
section  of  ?  ft.  on  the  top  of  them  and  weighed  about  1 
tons.  It  was  necessary  to  have  a  large  derrick  boat  fo 
handling  these  and  placing  them  properly  as  they  had  t 
be  lifted  over  the  top  of  the  pier  fender,  which  it  Wa 
necessary  to  construct  before  placing  cylinders  in  ordd 
to  have  something  to  hold  these  cylinders  in  positio 
until  they  were  filled   with   concrete. 

The  cylinders  were  erected  on  the  dock  between  th, 
warehouse  at  Lambert  Point  and  moved  around  on  tli 
derrick  boat  as  they  were  needed.  Considerable  difficult 
was  encountered  at  some  points  in  sinking  these  i 
indcrs,  where  the  hot  loin  was  hard,  down  to  the  propej 
depth,  as  the  water  had  been  dredged  to  a  depth  of  fro! 
•'!'.'  to  3  1  ft.  along  this  area,  while  the  bottom  of  the  Cjl 
indcrs  were  to  he  about  35  ft.  below  water.  The 
Mi.ler<.  on  account  of  the  action  of  the  tides,  and  tli 
i  mhi::  wave  action  during  rough  weather,  had  to  be  he! 
very  firmly  in  position  at  die  lop,  and  il  was  necessary  t 
securely  brace  the  pier  fender  and  to  hang  them  an 
brace   them    to    this    fender-   in   order   to    bold    them   in  111 

proper  posit  ion. 

After  the  cylinders  were  placed  for  the  foundations  o 

(he  pier  proper,  il  was  necessary  Io  pump  mil  of  tli.  i 
several  \'rf\  of  very  sofl  mini  which  bad  collected  in  Hi 
bollom  of  lb.'  slip  after  the  dredging  bad  been  rlom 
Holes    Were    provided     below     low   \v:iler     line     ill     the      i  : 

of  the  i  vlindcrs  in  order  I,,  equalize  the  water  pressure 
the  cylindei   ,    and    Imgi    of   cement    were    placed   RTOIir 
Ihc  inside  of  the  .  \  Under  In  prevenl  mud  and  water  froi 
breaking  in  under  them.     Thin  mud  was  pumped  mil  b 
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an  8-in.  centrifugal  pump  after  which  a  couple  of  feel 
of  clean  gravel  was  deposited  in  the  bottom  of  the  cyl- 
inder around  the  piles  in  order  to  hold  in  its  voids  any 
remaining  mud  that  may  be  there.  A  concrete  seal  of 
1  :  ".' :  4  concrete  was  next  deposited  by  means  of  a  drop- 
bottom  bucket  of  1-yd.  capacity  around  the  piles  up  to 
and  slightly  over  the  tops  of  most  of  them.  Two  extra 
bags  of  cement  per  yard  was  added  to  this  sealing  con- 
crete. In  most  of  the  cylinders  there  were  15  or  20 
piles  which  extended  above  this  concrete  seal,  all  of  which 
were  found  to  be  in  good  condition. 

After  this  concrete  seal  had  set,  after  one  week  the  cyl- 
inders were  pumped  out  dry,  and  the  laitance,  mud,  etc., 
were  cleaned  off  from  this  seal  until  good  hard  concrete 
was  found.  Concrete  was  then  placed  in  the  open  up  to 
the  top  of  the  permanent  cylinder  which  was  about  the 
low-water  line,  or  one  foot  below,  and  before  this  con 
crete  set,  %-in.  steel  rods,  15  ft.  long,  were  placed  in  the 
top  of  it  as  well  as  five  pieces  of  old  rail  3  ft.  long,  one  at 
each  corner  and  one  in  the  middle  so  as  to  tie  the  pedestal 


ing  concrete  plent.  Material  was  received  for  this  worl 
in  ears.  Before  tins  foundation  concrete  could  be  started 
considerable  soft  mud  and  water  bad  to  be  removed  fron 
the  pile  footings.  Water  was  emptied  by  in. 'an-  of  , 
hose  under  pressure  around  the  foundation,  and  a  gooi 
deal  of  soft  slimy  mud  was  pumped  out  from  around  th 
piles.  This  was  afterwards  refilled  to  the  low-water  lim 
or  about  one  foot  below  the  tops  of  the  piles,  with  cleat 
sand.  Instead  of  making  the  foundation  course  in  sei 
eral  separate  footings,  the  whole  area  was  covered  witl 
concrete  about  4  ft.  thick,  heavily  reinforced  with  ol< 
tail  as  a  jirecaution  against  vibration  in  these  machiii 
foundations  and  to  provide  extra  stability  to  the  whol 
structure.  The  neat  work  of  this  structure  required  som 
very  complicated  form  work  and  the  placing  of  over  40 
anchor  bolts,  some  of  which  were  very  long  on  accoun 
of  the  great  uplift.  Mechanical  bond  was  made  betwee 
the  foundation  course  and  the  neat  work  by  means  o 
old  rail  3  ft.  long,  placed  vertically,  and  the  neat  wor 
was  carried  on  in  sections  completed  to  the  top  withon 
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to  tin-  concrete.  These  %-in.  rods  extended  to  the  top 
of  the  pedestal  in  order  to  give  additional  strength  to 
tin-   footing   (Fig.    II).     The  broken  stone  and  sand   were 

bandied  by  a  derrick  on  this  boat  from  barges  Lying 
alongsidi    to    torage  bine  over  the  concrete  mixer,  which 

fed  into  measuring  bins  befon   og  into  the  mixer,  the 

handled  by  thie  derrii  k  to  a  platform  above 

tli,.  mi  er.     Verj    "".4  concrete  was  mixed  by  thi    ma 

chine,  and  b  80  yd.  per  bom-  were  deposited  on 

4  imbi  i   foi  in    'Acre  used  foi  the  ped 

,     placed  and  the  forms 

i  em-  of  cylinders   were  also 

ealing  of  these  cylinders  we     fit  I   attempted  by 
,,  t  remie,  bu1   H   was    oon   Found   thai     ati  Fai  torj 

ed  b    'I"    in'  thod  a    the  tremii 

could  not  bi  ro  md  in  between  the  pile    and  ha- 

tiothei   loca 

Hon  caused  all   I  ' "   out,  therebj    lo  ing 

entirely  the  principle  of  thi   tremii 

Ei  kvatob  Foi  [        oundal for  the  ele 

i   planl   erei  ted  on   i  be  land 
i  tower  and  i  bute    imilai  to  thai  u  ed  on  the  floal 


stopping.  The  elevator  footings  were  connected  with  il 
pier  footings  by  concrete  struts. 

Foundations  fob  Dumpers,  Etc.  The  foundaw 
lor   the  car  dumpers   was    reinforced    with   old    rail   I 

Struts    Of    concrete    Were    built     between    the    two    dllllipc 

and  connecting  the  separate  footings.  Each  car  dunw 
i-  separate  in  itself,  bul  is  connected  by  the  steel  supo 
structure,  and  also  in  the  foundations  by  the  strut 
There  were  over  300  anchor  bolts  used  in  this  stnidnr 
and  I  LOO  cu.yd.  of  concrete. 

4  be  approach  tracks  to  the  car  dumpers  as  well  as  il 
return  overhead  track  from  the  south  car  dumper  we 
supported  on  concrete  pier  foundations  with  steel  gjBj 
ere.  For  the  timber  trestle  par!  of  this  return  true 
cot  i  ri  te  loci  mil;--  were  provided  so  that  in  the  future  ■ 
could  be  renewed  in  steel.  The  Male  foundations  a 
built    For   two   800  ton    track   scales,   with    track-    13  I 

c.  to  e.     This  ma- \   wn     waterproofed  to  prevent  lenl 

and  sin  b  water  I hat  runs  into  them  Front  i be  toj 
June, I  ,,il  into  a  well  on  the  outside  ami  pumped  bi 
after  it  accumulati 

Si  ei  i;  rout  M  m  The  superstructure  of  the  steel  pi< 
proper  h  b    erected  bj   meant   of  I  r&\  elers  on  top  oi  B 
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,ier.  The  steelwork  for  the  elevator  and  the  tower  on 
he  shore  end  of  the  pier  was  erected  with  a  large  loco- 
notive  crane  with  a  boom  about  90  ft.  long. 

After  this  was  erected,  a  double  steel  traveler  was  erect- 
.,1.  on  the  top,  composed  of  two  booms  95  ft.  long,  each 
or  I6V2  tons  at  a  radius  of  65  ft.,  and  for  10  tons  at 
1  radius  of  95  ft.  All  the  heavy  pieces  were  erected  with 
[his  traveler.  This  traveler  was  followed  by  a  smaller 
one  with  60-ft.  boom  good  for  4  tons  at  a  radius  of  45 
ft.,  erecting  the  smaller  parts,  including  the  bunker 
"lates.  counterweight  guides,  etc.  The  steel  was  as- 
sembled on  the  ground,  hauled  \>j  means  of  locomotive 
cranes  to  where  it  was  placed  in  barges  and  towed  out 
along  the  side  of  the  pier,  within  reach  of  these  travelers. 
Flu  work  of  erecting  this  steel  progressed  very  rapidly; 
there  were  about  8000  tons  of  steel  erected  in  all.  and 
about  300,000  field  rivet-  driven. 

The  general  design  of  the  steelwork  for  this  pier  con- 
sisted of  alternate  30-ft.  towers  and  90  truss  spans  with 
panel  lengths  of  30  ft.,  which  allowed  for  the  spacing  of 
the  chutes  30  ft.   apart.     The  steelwork  is  so  arranged 
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Personnel 
HeDry  Steers,  Inc.,  of  New  York  City,  did  the  dredg- 
ing, bulkheads  and  foundation  work  for  the  pier  proper 
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Pier 
"Plan 
Fro.  10.     Section  through  Hopper  End  of  Pieb  and  Details  of  Cylinder  Pier  Foundation 

and  the  elevators.  J.  P.  Pettyjohn  &  Co.,  of  Lynchburg. 
•  In!  the  foundation  work  for  the  car  (lumpers,  tracks 
around  the  same,  scales,  and  built  the  substation.  Vir- 
ginia Bridge  &  Iron  Co.,  of  Roanoke,  furnished  and 
ere<  ted  the  steelwork  for  the  pier  and  elevators.  Well- 
man-Seaver-Morgan  Co.,  of  Cleveland,  furnished  and. 
erected  the  elevator  machinery,  structural  steelwork  for 
the  car  dumpers  and  car-dumping  machinery.  The  Link 
Bell  Co.,  of  Philadelphia,  furnished  and  erected  the 
chutes  and  then  operating  machinery.  Westinghouse 
Electric  and  Manufacturing  Co.  furnished  the  machinery 
for  the  substation.  Fairbanks-Morse  Co.  furnished  the 
Bcales.  Railwaj  company  forces  erected  the  scales,  ma- 
chinery in  substation,  trolle)  and  lighting  system, 
tie  work  around  inner-,  made  the  till  for  the 

gravity  yard,  and   laid  the  tracks. 

Tin   work  was  started  under  the  direction  of  ('has.  S. 
Churchill,   formerly   Chief    Engineer,  and    later   fir 
under  the  direction  of  J.  B.  Crawford,  the  preseni  l 

neer,  who  together  with  C.  C.  Wentworth,  Prin. 
Asst.  Engineer,  designed  the  plant.  The  work  was  di- 
rectl)  in  charge  of  the  writer,  assisted  by  L.  L.  Kelly, 
Residenl    Engineer,  and  party. 
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dun  tin  empty  pier  ears  return  to  the  ground  mi  a  track 
through  the  middle  of  the  pier  v\  ith  a  ^rrade  of  6.25'  ,  . 
ion  joints  in-,.  ],ro\  1  •  I .  •  1  at  four  hents  on  the  pier. 
At  each  of  these  expansion  joints  the  steelwork  is  en- 
tirely separated  by  building  two  seta  of  columns  '■'<  ft. 
apart  • .  to  e. 
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PaciiSc  JEseposnttaOia 

Rapid  progress  is  being  made  on  the  Exposition  build- 
ings at  San  Francisco.  The  following  information  as  to 
recent  progress  has  been  furnished  us  by  Mr.  Markwart, 
Assistant  Director  of  Works,  whose  papers  on  the  Expo- 
sition in  our  issues  of  Nov.  6  and  27  will  lie  rememb 

A  complete  high-  and  low-pressure  water  system  has 
been  installed,  and  the  sewers  and  drains  are  compl 
the   grading   is   essentially    finished    and   road-making  i- 
under  way.     The  decorative  features  and  the  work  on  the 
gardens  are  well  advanced.     Of  the  63  acres  of  build 
60  acres  are  completely  under  roof.     Bids  are  now    b 
solicited   on   the   California   Building   and   the    Festival 
Hall,  the  only  two  large  structures  remaining  to  be  con- 
structed by  the  Exposition. 

The  following  is  a  statement  of  the  building  prog 
Machinery    Building,    completed;    Education    Building, 
98%    completed;    Food    Products,    9'5%;    Agriculture, 
859?  :  Liberal  Arts,  80^  ;   Manufactures,  75%;  Trans- 
portation, 65%:  ;   Varied  Industries,  98%  ;  Mines,  9 
Art  Gallery,  15%  ;  Horticulture,  50%;  Exposition  Audi- 
torium (at  the  Civic  Center),  259?  :  Court  of  Four  - 
sons,  50%;  Court  of  Honor,  15%;  Main  Tower.    1"',  . 
Court   of  Abundance,   ready   to   start   construction,   and 
Court  of  Palms  and  Flowers,  about  5%. 

It  has  been  the  policy  of  the  Exposition  to  do  all  the 
work  by  contract  wherever  possible.  There  have  been 
let,  to  date,  225  regular  and  250  special  contracts.  The 
obligations  incurred  to  Feb.  1,  191  t,  have  been  as  Eol 
lows:  by  regular  contract,  $7,500,000;  by  special  coi 
tract,  $1,000,000.  The  expenses  in  other  directions 
been  about  $2,000,011(1.  showing  a  total  of  expenses  or  ob 
ligations  of  $10,500,000,  which  indicates  that  809?  "f 
the  work  is  near  completion. 

The  accompanying  panoramic  photographs  show 
of  the  buildings  under  construction,  the  upper  taken  on 
Feb.  20,  the  lower  taken  near  the  end  of  March. 

The  large  steel  frame  at  the  left  in  the  lower  view  if 
for  the  dome  of  the  Palace  of  Horticulture.  This  dome 
will  he  L86  ft.  in  height  and  152  ft,  in  diameter.  When 
completed  it  will  be  covered  with  glass  and  at  night  col 
orecl  searchlights  will   play  upon  the  glass  from  within. 

The  large  group  of  buildings  on  the  right  consists  of 

eighl    exhibition    buildings,    lour   of   which    fac i    Si 

Francisco   harbor   and    four   of    which    holder    upon 

- h  gardens.     The  buildings   facing  the  south  gat 

and     forming    a    continuous    east     and    west    facade    an 
from  left  to  right,  the  Palace  of  Education,  Liberal    Vrl 
Manufactures  and   Varied   Industries.     The  buildings  fat 
inf.   the  harbor  are  those  of   Food    Products.  Agriculture, 
Transportation  and   Mines  and   Metallurgy, 

Looking    fr left    to  rigid    the   first    large  while 

is  that  of  the    Palace  of   Education  :   Ibis  dome   is    151 
in  hcighl  and   100  ft.  iii  diameter.     The  ne\l  dome,  which 
i      of      miliar    proportions,    and    which    has    nol     vol 
,     Hint    of   Mic    I'. dace  of   Liberal    Arts, 
of  Ibe    Palace  of   Liberal   Arts,  may  be  seen  the 
Hi,.  Palace  of  Food   Prodiu  Is.     The  next  building 

jht   and   prominent    ill   Ihe  pit  lure   i     the   Pala 

M  ,i  i ,  n  i ...  lure      on   whii  ll  the  dome  has  nol  vol   been  supei 
,|.     The  i  row   nave*  in  Ibis  pala.  e,  at   the  Inti 

idiicli    tin    dome   will    be   pb I.   arc    110   ft.  in 

height.     The   next   d -ecu    is   that   of   the   Pali' 


painl 
the  d 

dome 
to    He 


ransportation ;  at  the  extreme  right  of  the  picture  ap- 
ears  one  corner  of  the  Palace  of  Varied  Industries.  In 
ie  center  of  -the  group  of  buildings  and  to  the  right  of 
ie  first  two  domes  will  be  located  the  lofty  Tower  of 
ewels,  which  will  rise  to  a  height  of  433  ft.  The  tower 
ill  be  divided  by  an  archway  125  ft,  high,  through 
hich  visitors  will  enter  from  the  main  gates  of  the  ex- 
osition  into  the  Court  of  Honor. 
All  the  exhibition  buildings  are  to  be  ready  to  receive 
.hilnts  on  July  1  of  this  year.  The  exposition  is  to 
pun  on  Feb.  20,  1915. 

'ees  f©2°  Catty  S'vui5r,v@ys  §mdl  <Ci&w 
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lsmd»   Calif. 

Each  interest  is  always  manifested  in  the  fees  adopted 
y  or  recommended  by  engineering  societies  for  the  en- 
ineer's  professional  services.  This  is  probably  due  to  a 
Dtal  lack  of  standard  and  a  secretiveness  on  the  part  of 
limy  surveyors  and  engineers  as  to  their  charges  to 
lients,  and  to  the  lack  of  knowledge  of  many  inexper- 
mced  engineers  as  to  what  constitute  fair  charges. 

In  Oakland,  Calif.,  the  City  Engineer  Department  is 
laintained  largely  on  a  fee  system.  Fees  are  collected  for 
rivate  lot  surveys,  private  grade  surveys,  street  open- 
ugs,  and  from  the  Street  Department  on  street  work 
overed  by  engineers'  certificates.  Work  done  for  the 
arious  city  departments  of  Schools,  Parks,  Playgrounds, 
'ublic  Health  and  Safety,  Civil  Service  Board,  Muniei- 
i.il  Water  District,  etc.,  is  paid  for  at  fixed  rates  by 
hose  departments. 

The  Engineering  Department   under  these  conditions 

not  entirely  self-supporting,  for  according  to  the  recenl 
eport  of  the  Commissioner  of  Streets,  the  income  for  the 
iscal  year  ending  in  June,  1913,  was  about  $48,000 
gainst  $57,000  for  expenses.  The  expenditure  for  sal- 
ries  alone  was  over  $53,000.  Nevertheless,  the  fees  and 
harges  are  apparently  roughly  gaged  to  the  cost  to  the 
ity  of  performing  the  work.  The  additional  expense 
onld  be  accounted  for  by  work  done  for  which  it  is  im- 
ifisible  to  make  a  direct  charge  against  some  other  city 
fertment  and  by  overhead  charges  incidental  to  main- 
Aiug  a  comparatively  large  organization. 

The  fees  and  charges  in  Oakland  were  established  by 
ity  ordinance  in  August,  1911,  as  follows: 

(A)  For  the  survey  of  any  lot,  having  four  straight  sides 
outside    of   the   fire    limits   of   said    city,    the   fee   to 

Charged  shall  be  $12  for  50  ft.,  or  less,  of  frontage  and 
■  fni  each  front  foot  additional.  Survey  to  include  a  dia- 
>  ;i in  thereof  and  the  setting  of  four  stakes,  additional  stakes 

0  be   charged   for  at  the   rate  of  50c.   each. 

i  Mi     For    thi     survey    of    any    lot,    as   described    in    (A)    but 

ylng  within   the  fire  limits  of  said  city,  the  fee  to  be  charged 

Ml!    bi     50 '        ■  i .   1 1.  i    than   as    fixed    In    (A) 

((•)      For  the  Burvey  of  any  Irregular-shaped  lot   (lot  hav- 

than  four  straight  sides)  the  fee  to  be  charged     hall 

1  at  the  rate  "f  $20  per  daj  tor  each  Held  pi  rtj  of  three 
ii'-n.     and     $*     per     day     for      each      office      man;      excepting 

i  1 1 .i i     i  he    fees    toi     Irregulai    Bhs  ped    lots,    us    herein 
hall,    in    ii"  case,   be   less   than    the    fees   established 
rum  a   (rontago  basis. 

■I    i  ■ cla  i  line  and  gradi    ol   curb  or  sldewa  n< 

.   front    of  any    loi    "f  100  ft.,   or  less,   frontage,   $5   If  done  in 

on   wiiii  a   loi a  mi   If  done  ol  hem  li  e,  6c,   per 

in  n    ol    curb  or  sidewalk    with num   charge  of  (8, 

ii:i  rjpon  Btreel  work  under  the  genera]  street  laws  of  the 
itate  of  California,   the  cost   nf  which   Is   i"  i>e   paid    tor  by   :i 

'"'Hi    .    :i     "I    ">    i  sti-eet    work,  the  cost  of  which 

to  i i   i  "i    iii  Buch   ma  nner  ns  ma  s    be    •    i      6   upon  bi 

u'e.ii    propei  tj     owneri     and    i  ""i  ractor    (private    CO 
he  following   slnill    I"'    the    fees,    to    wit: 


FOR  SETTING  STAKES  ONCE  UPON: 

Sewering  or  resewering,  $6  for  the  first  100  ft.  or  less,  with 
6c.  for  every  additional  foot  of  sewer. 
Catch-basins,   $5   each. 

Grading  or  regrading,  7^c.  per  lin.ft.  of  street,  measured 
along    the    center    line. 

Grading  and  curbing  or  regrading  and  recurbing,  10c.  per 
lin.ft.  of  street,  measured  along  the  center  line. 

Curbing  or  recurbing  with  wood,  3c.  per  lin.ft.  of  curbing 
Guttering    or    reguttering,    3e.    per    lin.ft.    of    gutter. 
Curbing  or  recurbing  with  granite,  cement  or  concrete,   5c. 
per    lin.ft.    of    curbing. 

Sidewalking    or    residewalking,    6c.   per   lin.ft.    of    sidewalk. 
Culverts,    6c.    per    lin.ft.    of   culvert. 
Crosswalks,    6c.   per  lin.ft.   of   crosswalk. 

Grading,  curbing  with  wood  and  paving  with  macadam  or 
oil  macadam,  15c.  per  lin.ft.  of  street,  measured  along  the 
center  line. 

Regrading,  recurbing  with  wood  and  repaying  with  mac- 
adam or  oil-macadam,  15c.  per  lin.ft.  of  street,  measured  along 
the    center    line. 

Paving  or  repaying  with  macadam  or  oil-macadam,  5c.  per 
lin.ft.    of    street,    measured    along    the    center    line. 

Paving  or  repaving  with  macadam  or  oil-macadam  and 
curbing  or  recurbing  with  wood,  9c.  per  lin.ft.  of  street,  meas- 
ured along  the   center  line. 

Paving  or  repaving  with  material  other  than  macadam  or 
oil-macadam.  5c.  per  lin.ft.  of  each  line  of  stakes,  measured 
lengthwise   of  the   street. 

Masonry  work,  5K  on  the  cost  of  construction,  as  showa 
by   the    contract. 

For    plan,    on    private    contracts,    $5. 
For  assessment  diagram  and  final  certificate,   $5. 
No   fee  shall   be  charged   on   redressing  the   surface   of  Im- 
proved roadways,  unless  stakes  are  set,  in  which  case  the  fee 
shall   be  the  same  as  herein   provided   for  paving  or  repaving 
with   macadam,    or   oil-macadam. 

Resetting  of  stakes  disturbed  or  destroyed  by  the  con- 
tractor   shall    be    at   the    expense    of   said   contractor. 

(F)  Upon  street  work  under  the  general  street  laws  of 
the  state  of  California,  the  cost  of  which  is  to  be  paid  by  a 
district  assessment,  the  fee  shall  be  5%  of  the  cost  of  con- 
struction. 

FEES  FOR  THE  FOLLOWING  FIELD  OR  OFFICE  WORK 
shall    be    as    follows: 

For  such  miscellaneous  engineering,  surveying  or  drafting 
work  not  specifically  covered,  the  fe  's  to  be  charged  shall  be 
at  the  rate  of  $20  per  day  for  each  field  party  of  three  men, 
and    $S    per   day   for   each    office   man. 

For  copies,  additional  to  those  required  by  Section  1  of 
this  ordinance,  of  survey  diagrams  or  street-work  certificates. 
$1    for  each    copy. 

For  blueprint  copies,  additional  to  those  required  by  Sec- 
tion 1  of  this  ordinance,  of  such  tracings  or  negatives  of 
maps,  street  improvement  plans,  assessment  diagrams,  etc.. 
as  are  part  of  the  office  records  of  the  City  Engineer's  office, 
50c.  for  the  first  square  foot  of  each  of  raid  copies  and  5c.  for 
each  additional  s-quare  foot  thereof:  no  copy  to  cost  less  than 
50c.  and  no  blueprints  to  be  made  from  other  than  office 
records. 

For  plans  and  specifications  of  work  for  which  the  City 
Council,  or  other  authorized  municipal  body,  is  asking  for 
bids,  the  City  Engineer  is  hereby  authorized  to  collect  from 
prospective  bidders  on  said  work,  the  .mm  of  $5  for  each  se) 
of  plans  and  specifications.  For  a  period  of  30  days  after 
the  time  fixed  for  receiving  bids  on  the  work,  the  said  sum 
of  $5  shall  be  considered  merely  as  a  deposit;  in  case  th< 
plans  and  specification!  are  not  returned  within  the  80-daj 
period,  then  they  shall  become  the  property  of  the  holder 
thereof  and  the  $5  held  by  the  city  shall  be  considered  an 
payment   therefor. 

In  order  for  an  engineer  in  private  practice  to  compare, 
in-  gage,  his  charges  by  the  Eoregoing,  H  is  essential  t<i 
know  the  salaries  paid  the  Oakland  city  engini 
staff.  These  are  as  follows:  One  Deputy  City  Kii 
$3000  per  annum;  four  Assistanl  Engineers,  $1980  to 
$2400 ;  three  Office  Engineers,  $1620  to$1920;one  Field 
Engineer,  $1620  to  $1920;  one  Junior  Engineer,  $1680; 

four   liistrimieiitiiieii.  $1500;  two   liislrunielilmen.  $5   per 

diem;   l  I    Draftsmen,  $1320  to  $1600  per  annum  ;  .me 
Assistant     Draftsman,    $840;    ten    Chainmen,    $900    to 
$1080  :  Pour  Chainmen  b1  k;!  per  diem  ;  1 
the  clerical  help  of  a  bookkeeper,  stenographer  and  clerk, 
,-n  a  combined  salary  of  $3180  to  $4080. 
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Sualba.qjuaceO'aflS  Pales 

By  Johx  Taylor* 

A  common  type  of  clock  wall  is  built  with  a  sub- 
structure of  round  piles  driven  in  bents  at  varying  centers 
and  depths  to  suit  local  conditions  and  cut  off  about  two 
feet  below  extreme  low-water  level  to  prevent  decay 
through  exposure  to  air.  The  piles  are  then  capped  with 
heavy  cross  and  longitudinal  timbers  bolted  to  them,  the 
bents  being  also  generally  further  strengthened  by  cross- 
bracing  placed  on  the  piles  between  the  capping  and  the 
ground  line.  This  substructure  usually  carries  a  super- 
structure  of  block  and  masswork  concrete,  cellular  spaces 
being  left  between  the  pile  bents,  the  whole  being  bridged 
over  at  the  dock  level  by  a  concrete  deck  usually  rein- 
forced by  steel  girders  or  rods.     Steel  or  wood  piling  is 


low  pressure  air  line  To  working  space 
/  i High  pressure  air  line  to  tools 
&ValYe  Wheel 


weather    conditions,    and    the    shallow    water    makes   th( 
work    m   the   heavy    helmet    equipment   arduous   and  ex- 
tremely slow  and  costly.     Where  the  water  is  polluted  o 
riled  it  is  made  increasingly  difficult.     It  is  almost  impofi 
sible  under  ordinary  conditions  to  drive  piling  in   benl 
absolutely  accurately   in   line  and  position  under   vvatoi 
and  where  a  superstructure  of  blockwork  or  piling 
be  made  to  tit  in  with   this  part  of  the  work  it  renden 
necessary  the  use  of  heavy  clamps,  jacks  and  other  <l< 
vices   to   force   the   piles   into   alignment   and    attach   tin 
timber  capping.     When  the  piling  has  been  once  properh 
aligned  the  placing  of  the  lower  bracing  and  longitudinal, 
is  comparatively  easily  done.     To  do  most  of  this  worll 
by  divers  is  a  tedious  and  expensive  operation. 

In  constructing  a  wharf  wall  some  1600  ft.  long  a 
Hamilton,  Out.,  Harbor,  for  the  Canadian  (Government  a 
a  location  where  a  near-by  sewage-disposal  plant  darken1 
and  dirties  the  water,  the  writer  has  designed  and  usee1 
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hi  i  wi.s  of  Operation  of  Caisson  i\  Capping  Piles  foe  Sea  Wali 


driven  either  in  front  or  at  the  rear  of  the  wall  to  support 
the  fill  placed  behind  it.  This  type  of  construction  ap- 
n  various  modified  forms,  and  is  found  in  most 
ports  of  tin  Great  Lakee  and  is  very  generally  used  by 
ih,.  i '.  8,  Enginei  r  I  orps  and  also  bj  the  <  'anadian  Gov- 
eniineni  on  harbor  work  and  elsewhere. 

Viewed  superficially,  the  idea  of  a  braced  pile  substmc 
inn-  appears  to  be  a1   first  glance  a  cheap  and  easj   aoln 
lion    <jI'    underwater   dock-wall    construction    where    the 
i.  b  that  piles  can  be  driven.  I  n  actual  pra<  I  ice, 

■  r,  a  variety  of  constructional  diffii  ultie    in 

tion  with  the  underwater  portion  adds  material!)  to  the 
cost,  placing  a  high  unit  price  on  the  materials  used  in 
that  pari  of  the 

1 1  >e  work  of  alignin  •  the 

pile  bi  ni  uiel.  r  water  and  the  plai  ing  of  the  cros  br  u  - 
ing  ami  longitudinal  timbi  <  the  water  i  urface 

and  a  few  feel  below ,     Here  b  diver  if  ea  ilj  affei 

I.I  .      I  l.wiill- 


successfully  a  floating  compressed-air  working  caisson  fi 
subaqueous  construction  which  has  overcome  the  abov 
rioted  difficulties  with  this  timber  pile  and  girder  form  o 
sea-wall  construction.  It  is  essentially  an  improvemeu 
or  adaptation  of  the  familiar  diving  bell. 

The  quay  wall,  at  Hamilton,  consists  of  a  continuA 
concrete  and  steel  slab  supported  on  concrete  blocks,  :i  ft 
wide  (parallel  to  the  lake  front)  and  spaced  II  ft.  e.  I 
i   ,  each   block   being  in  elfect    the  cap   for    live  Iransvere 

n leu  piles  cut  oil'  some  V  I'l.  below   lake  zero  level.      Th 

face  ot  the  wall  is  continuous  steel  -beet  piling,  and  tli 
in. i  Lack  of  the  wall  is  to  be  Idled  in,  the  lill  failing  dow 

under  th in  rote  superstructure  ami  up  against  the  st» 

sheet    piling.       A   section   through   the   wall    is  shown   al    lb 

righl  in  Pig.  I. 

Com  ri.i     in  Am  t  'aisson 

Fig     l     ln>»     pro 1 1 civ   i be  operal ion  of  i he  on 

vim  used  in  capping  the  piles  for  I  he  Hamilton  wall.  A 
i  he  left,  the  caisson  is  floating  above  the  transverse  linei 
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ilgs,  which  are  to  be  capped  as  a  bent.  These  piles  are 
I  riven  down  by  a  floating  piledriver  to  at  least  2  ft. 
H'low  the  water  level,  enough  being  left  above  grade  to 
iiiish  and  trim  down  to  the  required  — 3  elevation.  The 
aisson  is  floated  into  position  and  securely  moored. 

The  6-in.  water-ballast  loading  and  discharging 
alves  are  then  opened,  admitting  the  water  into  the 
rater-ballast  tanks  which  form  a  part  of  the  structure. 
The  whole  apparatus  is  then  submerged  in  a  few  min- 
ites  into  the  second  position  in  Fig.  1,  the  imprisoned 
ir  having  been  allowed  to  escape  through  the  valves  from 
he  ballast  spaces  and  also  the  working  space. 

The  ballast  tanks  are  thus  filled  with  water  and  the 
rater  valves  are  then  closed.  The  air  valves  are  also  at 
hi'  same  time  closed  preventing  the  apparatus  from  being 


by  placing  iron  weights  or  other  suitable  material  inside 
the  ballast  tanks,  thus  keeping  it  at  a  lower  level  relative 
to  the  water  surface. 

Construction  of  Caisson — The  working  chamber  is 
7x18  ft.  in  plan  and  7  ft.  high  inside.  In  this  work  the 
pile  bents  are  spaced  at  11-ft.  centers  and  measure  16  ft. 
overall  across  the  wall.  One  pile  bent  at  a  time  is  cov- 
ered by  the  caisson.  The  maximum  depth  to  which  the 
water  is  required  to  be  depressed  in  order  to  give  clear  ac- 
cess for  placing  the  cross  timbers  and  longitudinals  in  the 
dry  is  :i  ft.  below  zero  Level  of  Lake  Ontario. 

The  framework  id'  the  chamber  consists  of  4x6-in. 
beams  of  white  pine  with  cross  bracing  and  longitudinals 
in  the  ballast  tanks  and  A-trusses  on  top  and  bottom  of 
the  tanks  to  stiffen  the  framing,  all  securely  bolted  with 


'a;.  "2.     View  of  Caisson  Working  in  Hamilton  Harbor 


ged    any    further.      The   working   space   then   sur- 

Is  the  work  to  be  done.     Air  is  now  admitted  from 

lie  compressor  plant  to  the  working  spare  through  the 

r  supply  pipe.     This  air  being   imprisoned    in    the 

ted    box    forming   the   working  space   depresses   the 

rater  down  to  the  lower  edge  of  the  ballast  tanks  when 

I xcess    pressure    tiaturallj    escapes    from    under    the 

"Her  lip  and  maintains  the  water  at  thai  level.    The  bal  - 

asl  tanks  meantime  elevate  the  water  imprisoned  in  them 

o  B  level  above  the  outside  water  level.     The  water  ele- 

ated  !i\    Ibis  means  plus  the  dead  weight   of  the  appara- 

rovides  sufficient    ballast    to  counteract    the   upward 

of  the  air  compressed  against  the  roof  inside  thi 

voik in"'  space. 

The   water  depressed    inside   the   working  chamber   is, 

e,  equal  in  weigh!  to  the  entire  load  available  for 

lallast.      For  deeper  working  up  to  the   capacity    of   its 

lepth  the  apparatus  can  be  further  permi ntlj    loaded 


%-in.    holts.      The    top    and    bottom    end    timbers    are    of 

6x10  in.  douglas  fir.  Across  the  top  of  the  air  chamber, 
and  running  longitudinally  a  L0xl2-in.  timber  of  douglas 
lir  is  placed  to  take  the  upward  air  pressure  on  the  center 
of  the  roof  of  the  caisson.  The  ends  of  this  beam  arc 
tied  down  through  the  end  6xl0-in.  timbers  with  1 '  •_•  -in. 
tie-rods  and  an  A-frame  truss  is  placed  with  these  rods 
as  tension  members  on  the  ends  of  the  air  chamber. 
The  water-ballast   tanks  and  air  chamber  are  buill  of 

specially   well    dried    seasoned    white    pine.      The   tongu;  d- 

and  grooved  joints  of  the  2-in.  planking  are  filled  with  a 
thick  solution  of  asphalt  which  was  chosen  on  account  of 
its  elastic  properties  and  the  whole  apparatus  is  painted 
w  1 1 1 1  the  >ame  material.  The  outside  exposed  ends  of  the 
air  chamber  are  double  sheeted  with  2-in.  planking  ton- 

a I  and  grooved. 

The  inside  of  the  walls  and  roof  of  the  working  cham- 
ber are  lined  with  heavy  galvanized  iron,  all   joints  and 
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nail  heads  being  heavily  soldered  to  prevent  air  leakage. 
Horizontal  fenders  to  protect  this  lining  are  placed 
around  the  inner  sides  and  edges  of  the  chamber.  On 
each  of  the  four  outside  corners  are  placed  spuds  of  10x10- 
in.  timber  32  it.  long.  These  are  raised  and  lowered  by 
wire  cables  running  from  a  hand-operated  capstan  placed 
on  the  center  roof  beam.  These  spuds,  if  desired,  are 
provided  as  anchorages  and  as  a  protection  against  pos- 
sible breakdown  of  the  air  supply,  and  are  intended  to  be 
dropped  immediately  should  this  occur.  They  are  not, 
however,  vitally  necessary  to  the  successful  operation  of 
the  apparatus  as  a  whole. 

Access  is  provided  to  the  working  chamber  by  means 
of  an  air-lock  placed  in  the  roof  of  the  working  space. 
The  doors  of  the  lock  are  of  wood  of  heavy  construction 
with  heavy  hinges  and  a  clamping  arrangement.  The 
hinges  are  set  so  as  to  bring  an  even  pressure  over  the 
whole  bearing  surface  of  the  doors.  The  meeting  surfaces 
are  mitered  and  provided  with  rubber  bearing  surfaces  to 
give  an  air-tight  joint.  This  makes  a  simple  and  effective 
airlock. 

Four  i/^-in.  air  valves  are  provided  for  controlling  the 
lock  which  can  be  operated,  two  from  the  inside  of  the 
lock,  one  from  the  working  chamber  and  one  from  the 
outside.  A  steel  lock  of  the  usual  type  can,  of  course,  bo 
used. 

The  working  platform  is  suspended  by  %-in.  dia. 
manila  rope  from  sets  of  double  and  single  blocks.  The 
platform  frame  is  made  the  full  size  of  the  chamber  and  is 
fitted  with  loose  removable  planks  forming  the  platform. 
Working  equipment  such  as  clips  to  hoist  the  timbers  to 
be  framed  up  are  suspended  by  ropes  on  blocks  from  eye- 
bolts  and  rods  on  the  roof  of  the  working  chamber  and 
suspended  tool  boxes  are  provded.  All  tools  are  secured 
by  a  light  line  to  prevent  their  being  accidentally  dropped 
in  the  water  and  lost  through  the  open  bottom  of  the  cais- 
son. 

A  telephone  is  provided,  the  instrument  on  the  inside 

being  removable  to  prevent  it  being  damaged  by  water 

when  the  caisson  is  sunk,  and  the  cells  arc  placed  in  a  wa- 

Toof  instrument  box  on  the  outside  wall  of  the  air 

lock.     A   separate  high-pressure   air  connection   is  pro- 

I  for  an  air  wood-drill  and  saw  inside. 

A   water-gage  glass,  with  cutoll'  valves  which  can  be 

osed  in  ea  e  of  glass  breakage,  communicates  with  the 
water  out  ide  and  allows  the  exterior  water  level  to  be 
read  inside,  and  when  the  reading  is  obtained  from  the 
dock  v  e  level  i  an  be  transferred  very  clos<  ly 

ting  "nt  the  construction  inside  the  working  space, 
re  aii  g  tge  on  the  roof  graduated 
i nr  .in  pre    are  in  the  cais- 
son. 

On  the  four  out  m,  gage 

ated  to  inches,  Bhow  the  level   to  which  the  lower 
ed  below  the  ou1  ide 

|  |  l:, 

douM  otected  h     gratirj 

ii  the  roof  in  rubber  seats,  bul  on  dull  da      ordin 

\l      llilllll'  :<ll|     III    Wllil    h 

eed  6  ft.  and  a     I 
•  •    v-  ill  depre  a  water  approx- 
imati  '  ire  under  which  the  mi  i 

'■  lb    per  iq.in.  Pot  8  ft.  depn 


To  empty  the  water-ballast  ta::ks,  it  is  only  necessary 
open  the  6-in.  diam.  water  valves  and  retain  the  air  I 
the  working  chamber  when  the  ballast  tanks  will  dii 
charge  their  load  and  the  apparatus  again  rise  in  a  ftl 
minutes  into  the  position  shown  in  Fig.  1,  the  valves  beiil 
then  closed.  In  order  to  completely  expel  the  water  frol 
the  ballast  tanks,  the  air  valves  communicating  with  til 
working  space  admit  air  to  the  tanks  which  forces  the  rl 
mainder  of  the  water  through  the  6-in.  water  valves.  ThU 
can  be  done  to  obtain  a  specially  light  draft,  and  with  til 
tanks  unloaded  thus,  the  light  draft  does  not  exceed  1  ill 
6  in.  in  the  machine  described. 

The  air  supply  is  provided  by  compressor  capable  \ 
delivering  100  cu.ft.  of  free  air  per  minute,  placed  on) 
separate  scow  moored  alongside,  steam  being  supplied  1 U 
a   30-hp.    boiler    also    placed    on    the    scow.     This    coil 
pressor  also  supplies  air  to  the  one  diver  necessary  on  tlw 
work  who  follows  behind  doing  incidental  work  of  ail 
kind. 

Air  lines  of  %-in.  diameter  rubber  hose  run  from  tl 
storage  tanks;  one  supplies  low-pressure  air  for  the  wor| 
ing  chamber  and  the  other  high-pressure  air  for  a  wool 
drill  which  is  used  on  all  boring  for  bolts  in  the  timb'' 
wor.    These  air  lines  are  attached  to  the  roof  of  the  worl 
ing  space. 

The  high-pressure  line  supplies  air  at  95  lb.  per  sq.ir 
while  the  low-pressure  line  supplies  air  for  the  workial 
space,  cut  down  by  an  air-reducing  valve  to  a  little  abo'i 
the  actual  pressure  required.     This  surplus  pressure    ' 
allowed  to  blow  off  through  a  safety  escape  valve  in  til 
roof  to  purify   the  air,  and  it  also  makes  good  any  al 
leakage.     Of  course,  as  soon  as  the  air  pressure  rises  tcN 
high,  on  account  of  the  exhaust  from  the  air  tools,  I 
blows  off  under  the  lower  lip  of  the  working  chamber  ai 
thus  automatically  regulates  the  water  level   inside  tl 
working  space. 

In  the  event  of  a  serious  breakdown  of  the  air  confl 
pressor  or  piping,  instructions  are  given  to  the  operati 
and  his  assistant  outside  to  immediately  open  the  wate 
ballast  tank  valves  and  allow  the  ballast  to  discharge  ai. 
drop  the  spuds,  meanwhile  to  lock  out  the  men  in  tl 
working  chamber,  but  this  has  never  been  neeessar 
There  is  ample  storage  in  the  air  tank  and  working  chan 
ber  to  allow  of  this  being  done  before  the  water  level  hi 
gins  to  rise  in  the  inside,  this  having  been  tested  previoi 
to  use.  Being  buill  almost  entirely  of  wood,  the  caisso 
cannot  sink  altogether  and  a  man  can  always  dive  und( 
the  lower  lip  if  necessary.  Fortunately,  so  far  not  11 
slightest  mishap  has  occurred  in  the  operation. 

Aligning  Piles     Anyone  with  experience  in  drivm 

long   round    w I    piling,    particularly    under   water,  \vi 

readily  understand  that  it  can  rarely  be  driven  in  pcrfed 
position  and  alignment.  Kven  if  the  piles  are  sel  01 
and  started  in  the  exacl  location  they  will  creep  out  <\ 
the  vertical,  and  the  best  of  judgment  on  the  pail  of  t! 
man  \\  ho  bead  and  points  a  sliglll  ly  bent  hill  othel  »  i 
perfeel  pile  will  nol  prcveiil  il  from  getting  mil  of  |)08 
(inn   Ik    nme  extent    ill  dri\  ing. 

In   order   to  overcome   this   difficulty    the   writer  usi 
rati  liel    pullinp   and   pin  hiug   jacks  to  align   i  be  pilei    i 

i n  i  ran  verse  to  the  fi f  the  wall.     To  align  Hi 

piles  lengthwi  e  of  the  bent   (wo  heavy  timbers  are  sun 
B      hown   in  the  i bird   position   in    Pig.    I ,  alongside  th 
ii. I  are    u  pended  nl  n  dept  b  elear  of  uny  work  lo  n 
'    vin    i  ;il. I.      lead   In Inn  linn 
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•ed  at  any  convenient  point  on  the  line  of  the  wall  at 
e  distance  away.  These  run  round  a  pulley  on  the 
her  side  and  return  and  are  connected  by  eye-bolts  to 
nearer  timber.  When  the  hoist  tightens  these  tables, 
ulls  the  top  of  the  piles  into  line  ready  for  work  and 
[s  them  there  while  the  piles  are  trimmed  and  the 
anent  cross  timbers  bolted  up. 

-  Attained — The  apparatus  can  be  operated 
ost  in  any  weather,  with  the  exception,  of  course, 
rough  water  and  excessively  severe  cold.  It  has  been 
kcd  in  zero  weather  with  comparatively  little  incon- 
v  ience  as  the  water  is  kept  from  freezing  in  the  bal- 
tanks  by  the  air,  which  naturally  is  warm.  The 
ni.-i  -team  from  the  compressor  can  be  used  to  pre- 
t  freezing  if  desired. 

t  has  been  found  that  work  can  be  done  very  satisfac- 
ly  in  the  ice  simply  by  cutting  ahead  the  necessary 
?e  to  move,  each  day,  and  this  has  the  advantage  that 
do  not  affect  the  working  in  any  way.  The  ice  pro- 
es  an  excellent  working  space  all  round  for  framing 
bers,  previous  to  passing  them  down  under  the  ap- 
atus  to  the  men. 

Hie  caisson  requires  three  men  inside,  one  engineer 
I  fireman  outside  and  an  attendant  who  brings  sup- 
's, etc..  as  required. 

3o  far,  in  three  months'  operation,  including  prelim- 
ry  starting  of  the  machine,  it  has  completed  about  -400 
run  of  the  underwater  work  of  the  wharf  wall  being 
It.  If  divers  had  been  necessary  at  least  six  with  their 
cndants  would  have  been  required  to  do  the  work  in 
same  time,  and  the  compressed-air  equipment  and 
-t  would  also  have  been  in  any  case  required  for  them 
supply  air  for  tools  and  pull  the  piles  into  position, 
rate  would  have  been  more  susceptible  to  bad  weather 
:  I  must  have  lost  a  great  deal  of  time  as  there  would 
I  re  been  days  when  they  could  not  work  at  all.  On  such 
vs  this  eaisson  operated  quite  easily  as  the  men  were 
ite  dry  and  warm  inside  and  the  attendant  seow,  being 

n,  protects  the  men  outside. 
In  such  work,  lime  is  generally  the  primary  cousider- 
<>n  as  tile  rest  of  the  work  is  held  back  until  this  part 
ampleted.  In  the  Hamilton  work,  the  wall  superstruc- 
e  and  retaining  steel  pile  facing  cannot  be  placed  iu 
sition  in  the  wall  until  the  underwater  work  is  done 
msequently  the  till  could  not  be  placed  behind  the 
II,  which  in  turn  holds  up  the  carrying  out  of  the 
edging  from  which  the  (ill  is  obtained.  Delay  on  the 
i-hing  up  of  the  underwater  timberwork  causes  a  gen- 
ii tie-up  on  the  construction. 

By  the  use  of  this  apparatus,  however,  the  work  is  re- 
••ed  to  a   more  business  basis   independent  of  the   va 
QH   and    caprice   of   divers.      To   anyone   who   has   had 
extensive  diving  operations  this  point 'will 
very  readily  underst I  ami  appreciated. 

Person  m:i, 

'I  he  apparatus  is  the  inventi I'  the  writer  who  is  a 

'    and  S 'rintendenl  of.  the  Ottawa  I  on!  i  u 

n,  Ltd.,  who  are  carrying  oi     tin'  work.     This  consists 

Be  building  of  a   wharf  mill    1600   I'l.  long,  and  the 

n  of  several  acres  of  -hallow  water  area  on  He 

front    for  the   Hamilton    Flarhor  I  omi 

being  rl Inn  tlv  by  the   Dominion  Govern- 
But    'I'm.'  \ic«  in  Fig,  2  -hou-  the  caisson  opera! 
e  harbor. 
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By  Edward  If.  Sargent* 


The  following  outline  of  some  methods  used  in  making 
stream-flow  studies  is  the  result  of  seven  years  study  of 
the  streams  of  Xew  York  State  by  the  engineers  of  the 
State  Water  Supply  Commission  and  its  successor, 
the  Conservation  Commission.  It  was  written  for 
the  benefit  of  the  engineers  of  these  Commissions  ami  is 
presented  here  in  the  hope  that  it  may  he  useful  to  the 
profession  at  large.  Some  of  the  methods  given  here  are 
not  original  but  it  is  believed  that  the  procedure  in  mak- 
ing stream-flow  studies  has  been  amplified  at  least  beyond 
what  is  given  in  the  college  curriculum. 

Location  of  Data — Nearly  all  of  the  stream-flow  data 
on  Xew  York  streams  can  be  found  in  the  annual  reports 
of  the  Conservation  Commission,  the  State  Water  Sup- 
ply Commission  (previous  to  1911),  the  State  Engineer 
and  Surveyor,  the  Board  of  Water  Supply  of  City  of 
Xew  York,  and  in  the  TJ.  S.  Geological  Survey  Water 
Supply  papers.  Eainfall  and  temperature  records  are 
published  in  the  monthly  and  annual  reports  of  the  U. 
S.  Weather  Bureau.  Many  valuable  statistics  are  also 
to  be  found  in  "Hydrology  of  the  State  of  Xew  York"  by 
George  W.  Rafter. 

Mass-Cueve  Studies — Some  phases  of  a  given  stream 
flow  can  best  be  studied  by  the  Mass-curve  method.  The 
method  consists  in  adding  up  the  totals  of  the  yield  in 
monthly  or  daily  increments  from  month  to  month,  for 
the  whole  period  of  gagings  under  consideration:  then 
plotting  these  totals  as  ordinates  with  the  corresponding 
time  as  abscissas  to  form  the  mass  curve.*  Any  desired 
curve  of  draft  may  then  be  assumed,  and  plotted  to  the 
same  scale.  If  a  uniform  rate  is  assumed,  this  draft 
curve  forms  a  straight  inclined  line,  and  if  it  is  made  to 
start  coincident  with  some  point  or  summit  on  the  mass 
curve,  the  divergence  of  the  two  curves  at  the  end  of  any 
dry  period  serves  to  show  the  volume  of  storage  that 
would  have  been  required  to  have  maintained  the  assumed 
draft  up  to  that  time.  Conversely,  any  volume  of  storage 
may  be  assumed  and  plotted  as  an  ordinate  at  the  point 
on  the  mass  curve  at  the  end  of  the  dry  season,  and  the 
slope  of  the  line  drawn  from  the  previous  peak  of  the 
mass  curve  to  this  ordinate  will  give  the  regulated  flow 
possible  by  the  use  of  this  volume  of  storage. 

The  records  giving  the  mean  monthly  flow  in  second- 
fee!  are  converted  into  cubic  feet  per  month,  by  multiply- 
ing by  the  factor,  2,628,000,  which  is  the  number  oi  sei  - 
onds  in  an  average  month,  i.e.,  a  month  of  &££  =  30.42 
days. 

The  results  of  river  regulation  with  a  given  sto 
reservoir  will  not  he  the  same  at  widely  separated  points 
below  the  reservoir,  particularly  if  the  Bow  of  the  river 
has  been  materially  augmented  by  the  entrance  of  streams 
between  these  points.  Each  point  will  require  a  diffi 
method  of  operation  of  the  reservoir  to  give  the  besl  re- 
sult at  that  point. 

The  mass  curve  offers  an  easy  I  by  which  to  de- 

termine the  respei  tive  effects  on  the  flow  <<(  the  ri 
these  more  or  less  remote  poii 
y.atcr  in  a  prescribed  manner.     This  is  accomplish 
plotting    separate    mass    curves    for    the    dill'ereni     p 

•Ai    :  State  Conservation   Com- 

i  udlea  ii.i\  el  h.  a   in   "En- 

gln««rlng 
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under  consideration.  Any  point  may  be  chosen  as  the 
one  for  which  the  besl  regulation  is  desired  at  the  ex- 
pense, to  some  extent,  of  the  other  places.  The  proposed 
draft  line  may  then  be  drawn  on  the  mass  curve  for  this 
point,  bearing  in  mind  that  the  maximum  ordinate-inter- 
cept  must  not  exceed  the  reservoir  capacity.  Having 
done  this  the  incidental  effect  upon  the  flow  at  each  of 
the  other  points  may  he  readily  found  by  super- 
imposing these  ordinate-intercepts  on  each  of  the 
other  mass  curves,  thus  making  up  new  mass  curves 
which  represent  the  new  flow  of  the  river  due  to  the 
presence  of  the  regulating  reservoir. 

This  method  has  also  proved  efficient  for  determining 
the  amount  of  pondage  necessary  to  regulate  for  the  un- 
equal hourly  draft  due  to  a  load  factor  of  less  than  100%. 
A  hydrograph  is  first  made  up  from  the  load  diagram, 
showing  the  mean  hourly  demand  from  the  pond.  These 
values  are  then  integrated  to  make  up  a  daily  mass  curve 
of  draft.  The  steady  river  supply  is  represented  by  a 
straight  line,  and  the  maximum   ordinate   intercept  be- 

70000  r 


curve  is  obtained  in  the  same  manner  by  substituting  !'< 
the  natural  stream  flows  the  regulated  Hows  obtain, 
from  the  mass  curve  for  a  given  volume  of  storage  du| 
ing  the  months  they  are  maintained,  converting  the] 
into  horsepower,  computing  the  corresponding 
ages  of  time,  and  plotting  as  in  the  previous  case. 

Energy  Curves — If  the  power-percentage,, i-tm 
curves  for  natural  and  regulated  flow  are  plotted  froi 
the  same  set  of  axes  (Fig.  2),  the  area  between  the  nati 
ral-flow  curve  and  the  axes  represents  the  amount  i 
energy  available  from  the  natural  flow  of  the  strean 
This  area  is  reduced  to  horsepower-years  as  follows:  Su| 
pose  the  curves  to  be  plotted  to  a  scale  of  100  hp.  to  t! 
inch  as  ordinates  and  20%  of  the  time  to  an  inch  as  an 
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Proposed  Sacandaga  Reservoir  has 
»  Percentage  of   Tune  a  capacity  of  Z88  pillion  cu.  ft. 

1   \xn  2.  Power-Time  and  Power-Energy  Curves  for  the  Hudson  River  at  Spier  Falls,  N.  Y. 


tween  the  two  lines  represents  the  daily  fluctuation  in 
value  of  water  ponded.  This  is  the  inverse  process  of 
the  ordinary  storage-depletion  method,  where  the  river 
flow  is  unsteady  and  the  draft  is  constant. 

POW]  i:  I'l  Ri  I  \  I  \<;t:  OF  TlMt;  CURVES — This  title  has 
;iven  to  certain  curves  (see  Fig.  1)  which  show  on 
a  percentage  basis  the  period  of  time  in  an  average  year 
during  which  any  given  horsepower  is  available  at  a  cer- 
point,  either  from  the  natural  flow  of  the  stream  or 
a  a  resuH  of  a  certain  amount  of  regulation  due  to  stor- 
ige  n     i  oirs. 

The  natural   flow  curve   is  obtained   by  arranging  the 
mean  monthrj  or  daily  stream-flow  values  in  second  feet 
m  ordei  of  their  magnitude  and  reducing  them  to  horse- 
power at  80^5  efficiencj  by  multiplying  by  the  factor 
head  in  ft.      head  ■   I ;-.'.; 5  x  0.80 
II  550 

[f  there  is  more  than  our  Fall   in   the  \  icinil  \   to  which 

tin-  curve  b  ill  apply,  it  may  be  well  to  compute  and  plot 

e  on  a  I  -ft.  head  baei        \    timing  1  he  total  num 

ber  of  montl         da      for  the  whole  pei  iod  lor  «  hich  rec 

'i'l',  of  tht  time,  the  pen  entage  of 

time  during  which  all  thi  othi  1  flo  i    are  available  1    then 

'Villi  the  percentages  of  time  a    ah  ci    a    and 

poini     can   he 

a  curve  can  be  draw  n. 

ed     tream    Bo  tage-of  time 


scissas,  I  hen  I  sq.in.  would  be  equal  to  20  hp.-yr.  Tli 
area  between  the  natural-flow  and  regulated-flow  curve 
up  to  their  intersection  represents  the  energy  added  Eroi 
storage,  ami  the  area  between  the  regulated-flow  curvi 
any  horizontal  line  above  its  lowest,  point  and  the  axis 
represents  the  auxiliary  energy  necessary  for  that  instal 
lation  for  constant  power,  ff  various  installations  be  as 
sumed  and  the  horsepower-years  available  from  the  oat 
ural  flow  of  the  river,  from  storage  and  from  auxiliary 
be  planimetered  and  plotted,  through  these  successive  \ al 
ties,  curves  may  be  drawn  which  we  have  called  "energ; 
curves"  (see  Fig.  2).  These  curves  enable  one  to  find  a 
a  glance  the  amount  of  energy  that  will  he  available  tot 
any  given  installation  from  the  natural  Mow  of  the  river 
from  storage  and  how  much  auxiliary  power  will  be  re 
quired  for  constant  power,  nil  of  which  are  quantities  de 
sired  in  making  a  study  of  the  economical  installation  0 

a  water-power  develop nt. 

Di  Iiation  CritVKs  This  name  has  been  given  to  a  Bel 
h  are  of  the  same  form  as  111, 
1  une  .  hut  instead  of  re, Incur 
per  second  arranged  in  order  ol 
epower,  (hey  are  di\  ided  by  tl" 
am  nl  lliaf  point.  Thus  n  com 
r  a  general  comparison  of  the 
streams.  These  curves  can,  ol 
I  plotted  both  for  natural  How  of 


of  curves   ( Pig. 
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amfi  and  for  the  regulated  flow  due  to  any  amount  of 
age.  The  duration  curve  offers  a  simple  solution  of 
uantity    frequently    desired,    namely,-  the    minimum 


Percentage  of  Time  t«°  ni»» 

[G.  3.  Duration  Curves  of  Typical  Yew  York 
Streams 

ithly  natural  stream  flow  for  an  average  year.  This 
•cured  ill  the  following  way:  According  to  our  hypoth- 
.  the  maximum  abscissa  of  the  curve  is  an  average 
■,  and  a  month  in  the  average  year  would  be  8.3%  of 

time;  the  flow  available  for  the  driest  month  of  this 

age  year  would  be  shown  by  that  part  of  the  curve 

mi  91.7%  and   100%   of  the  time.     To  secure  the 
mnthly  flow  we  should  planimeter  the  area  be- 

n  91.7?!  and  100%  and  divide  it  by  8.39? .    We  then 

the  mean  monthly  flow  for  the  driest  month.     Fre- 

ntly  this  part  of  the  curve  approximates  a  straight 

and  tin-  mean  of  the  flow  available  for  91.7%  of  the 
■  and  100%  of  the  time  will  be  sufficiently  accurate. 

SABACTERISTIC   C't'RVES — This  name   has  been   given 

-r\  of  curves  '  Fig.  4)  which  show  the  maximum  uni- 

ii  flow,  per  square  mile  of  drainage  area,  as  obtained 

n  the  mass  curve,  which  could  have  been  maintained 

a    li\cii   period   due  to  various  quantities  of 

age  per  square  mile  of  drainage  ana.     For  this  pur- 

we  should  plot  the  regulated  flow  in  second-feet  per 
ire  mile  of  drainage  area  as  abscissas,  and  the  re- 
red  storage  in  million  cubic  feet  per  square  mile  as 
mates. 

ly  plotting  the  characteristic  curves  of  several  typi- 
jtreams,  we  are  able  to  compare  their  respective  water 
These  characteristic  curves  are  instructive:  (1) 
mowing  the  maximum  uniform  flow  available  cm  the 
lective  streams  if  the  yield  of  the  watershed  were  to 
■ompletely  conserved  for  regulating  purposes  by  un- 
ite,! amounts  of  storage:  (2)  by  indicating  the  limit 
easonable  development  of  the  watershed  and  the  re- 
ing  maximum  uniform  How.  Thus  assuming  that  there 
io  lack  of  storage  opportunities  which  could  be  devel 
I  at  a  reasonable  cosl  per  million  cubic  feel  of  water 
ed.  the  economical  point  of  development  of  this  storage 

below  the  -harp  upward  turn  of  the  i  urves,  or  where 
requirement    increasi  s  at   a   much    faster   rate 
n  the  rate  of  flow  increases. 

'he  above  was  not  intended  to  be  a  disi  ussion  of  all 
hods  which  can  be  used  in  making  stream  How    -in,! 

for  example,  nothing  has  been  stated  regarding  the 

h  which  is  extremely  useful  in  the  preparation 

ilates  explaining  to  the  lay  mind  the  effeel  of  storage 


in  regulating  stream  flows  but  it  is  hoped  that  some  pro- 
cedures not  well  known  have  been  outlined. 

The  water  supply  and  water-power  surveys,  designs  and 
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Fig.  4.  Characteristic  Curve  of  Hudson  Eiver,  at 
Mechanicsville,  X.  Y. 

estimates  of  the  New  York  State  Conservation  Commis- 
sion are  made  by  the  Division  of  Inland  Waters,  John  D. 
Moore,  Commissioner:  R.  W.  Sherman,  Chief  Engineer; 
A.  II.  Perkins.  Division  Engineer;  Edward  H.  Sargent, 
Assistant  Civil   Engineer  in  Charge  of  Hydrography. 

Tipples  foip  Cocml  Mliraes* 
By  Andrews  AllenJ 

The  connecting  link  between  the  mine  and  the  top  works 
is  the  tipple,  through  which  the  product  is  hoisted  and  pre- 
pared for  the  market.  For  a  long-life  mine  the  tipple  should 
be  of  steel  or  some  combination  of  steel  and  concrete.  The 
lequirements  are:  1,  strength  against  any  possible  service 
demands  or  accident,  2,  resistance  to  the  corrosion  of  shaft 
gases;    and    3,    convenience    and    accessibility. 

Many  mines  have  an  "upcast"  hoisting  shaft;  that  is  to 
say,  the  air  to  ventilate  the  mine  is  forced  down  the  air 
shaft  by  means  of  a  blowing  fan,  and  comes  up  the  hoisting 
shaft  plus  moisture,  heat,  powder-smoke  and  gases.  This 
makes  an  ideal  place  for  an  "acceleration  test"  of  corrosion. 
When  the  tipple  is  housed  over,  shaft  and  all,  these  gases 
fill  the  structure  and  in  cold  weather  the  moisture  condenses 
and  hangs  in  drops  of  dilute  sulphuric  acid  all  over  the  in- 
terior surface.  The  sheet-metal  covering  prevents  proper 
attention  to  the  steelwork,  and  when  it  rots  away  the  frame- 
work   is   often    too   far   gone    for    repair. 

The  writer  is  now  replacing  a  steel  tipple  built  in  this 
style  only  ten  years  ago.  The  owner  began  to  realize  what 
was  happening  to  his  structure  too  late  to  save  it  by  tearing 
off  the  lower  covering  and  painting  the  steelwork.  The  de- 
Sign  of  a  tipple  must  be  such  as  to  expose  the  least  possible 
amount  of  steel  to  the  corrosion  of  the  shaft  gases.  Wher- 
ever steelwork  must  be  exposed  it  should  either  be  protected 
by   concrete  or   be  made   easily   replacable. 

An  A-frame  tipple  was  designed  by  the  writer  about  the 
same  time,  and  erected  within  a  few  miles  of  the  tipple  we 
are  now  replacing.  This  structure  is  still  giving  excellent 
service,  and  is  showing  practically  no  deterioration  except 
in  part  of  the  horizontal  bracing  carrying  the  guides,  which 
has    been    partially    renewed. 

siill  mere  effectively  protected  from  gases  is  the  newer 
type  with  heavy  vertical  guide  columns  (the  only  members 
exposed  to  gases)  encased  in  concrete.  The  horizontal  brac- 
ing members  are  practically  eliminated,  and  these  are  the 
parts  that  give  the  most  trouble  in  ether  designs.  The 
is  entirely   open   to   th?  dumping   platform. 

ii  must  be  noted  in  connection  with  this  new  design  that 
nearlj  all  modern  shafts  are  concrete-lined,  to  the  rock  at 
least,  so  thai  the  shaft  curbing  is  the  best  possible  founda- 
tion for  the  structure.  In  the  days  when  wood-lined  shafts 
were  used  the  tipple  foundations  were  Bel  as  far  from  the 
■leiit    as   possible,  as  in  the   "A-frame"    tipples. 


•Extract    from    a  paper    before    the 

Engineers,   Chlcai  o,  Api     6     19H 
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By   Henry   Blood* 

The  accompanying  halftones,  from  photographs  made 
by  the  Department  of  Public  Works,  for  the  Bureau  of 
Buildings,  show  the  condition  of  bottom  sections  cut 
from  the  basement  posts  of  two  adjoining  buildings  in 
Portland,  Ore.  Fig.  1  shows  the  general  arrangement  of 
the  buildings,  and  sectional  views  of  the  posts  at  the 
basement  floor. 

The  posts  are  Douglas  fir,  and  have  been  in  place  about 
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Posts  in  Royal  Building 


Pig.  l.     Basement  Plan  or  Two  Buildings  in  Pout- 
land,  Obe.,  and  Sections  or  Woodkn  Posts 
Which  Show  Decai 

seven  years,  fn  the  Royal  Bldg.,  the}  run  from  I  to 
5  in.  below  the  top  of  the  basemeni  floor  slab;  in  the 
Royal  Annex  from  9  to  I"  in.  They  were  surrounded  by 
in.  of  concrete  in  all  cases.  I  a  the  Royal  Bldg., 
iln  i  om  reti  •  b  tided  to  the  edge  of  base  plates.  The 
posts  were  no1  in  contad  with  the  earth  al  any  point,  so 
far  as  it  known. 

The  cast-iron  ba  i    plati     ari    al I  3  fl     quare,  '■'•  in. 

.ii   the  center,  and  tapered   from  the  faei    of  po  I 

In    the    \iiin'..   thej    are   3   ft. 

the  top,  6  ft.  i'>  in.  al   the  bottom,  and    I    El 

ii  d  off.     Those  in   the   Royal    Bldg.  are  prob- 

iii. nli-  by  the    ame  architect 

and  i!  >   thi     ami    time.      \li  posts 

19  oi    i'1'  i   in   ea<  li  way. 
.  in.  hole  bored  lengths  isi  , 


case  of  at  least  one  post,  a  vent  hole  bored  into  I  his. 
it  was  below  the  floor  line,  it  did  no  good. 

The  Royal  Bldg.  is  100x100  ft.,  six  stories  high,  w 
a  mezzanine  floor  in  one  portion,  and  balconies  in  so 
of  the  stores.     It  has  heavy  brick  walls ;  those  on  the  I 
fronts  being  of  pier  construction,  with  five  bays  to  I 
front.     There  are  cast-iron  columns  under  the  piers 
the  first  story,  except  at  the  corner,  where  a  steel  colui 
is   used.      With   the   exception   of   some   scattered   offii 
and  studios,  it  is  occupied  by  light  stores  and  maimfil 
turing  establishments.    The  Royal  Annex  is  connected  I 
it  through  the  basement,  and  by  corridors  on  each  flol 
It  is  50x100  ft.,  six  stories  high,  and  has  brick  bearir 
walls.     The  occupancy  is  similar,  except  on  the  fifth  a1 
sixth  floors,  which  are  used   for  club  and  lodge  rdfl 
respectively.     Both  buildings   have  interior  framing 
wood,  the  timbers  being  of  large,  or  "mill  constructio 
sizes.     Posts  have  heavy  east-iron  caps.     There  are  eig! 
posts  in  the  Annex,  and  16  in  the  Royal   Bldg.     The 
in   the   Annex   stop   at  the  sixth   floor,  and  the  roof 
carried   by    wood   trusses   exposed    above   it.      First-llc 
girders  are  14x20-in.,  the  joists  in  the  Annex  6x16  i 
generally,  anl   in   the  Royal   Bldg.   8x16    in.      Frami' 
around  elevator  shafts  and  stair  openings  is  special. 

The  basement  of  the  Annex  contains  the  heating  pla 
for  both  buildings,  fuel  storage  and  some  other  sin; 
storage  space.  That  of  the  Royal  Bldg.  contains  a  pc 
room,  barber  shop,  small  machine  shop,  and  dry  gool 
storage  for  stores  above. 

Soil  at  this  point  is  sandy  clay.  There  is  good  draina 
toward  the  river,  and  the  elevation  of  the  lowest  pa. 
of  the  basement  floor  is  25  ft.  above  usual  high  wati, 
No  special  reason  for  dampness  exists  either  in  the  si 
or  the  use  of  the  basement. 

Settling  of  the  floors  was  noticed  for  some  time,  ai 
some  of   the   partitions  and   plastered   ceilings  have  bi 
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Figs.  3-4.     Views  of  Decayed  Posts  after  Removal  from  Building 


EB.     Two  months  ago.  when  a  crowd  of  800  persons 

is  on  the  sixth  floor  of  the  Annex,  it  settled  approxi- 

atelj  2  in.  over  one  of  the  front  posts,  marked  "A"  in 

(Fig.  1).     This  started  an  investigation,  and 

ires  found  that  the  post  had  crushed  at  the  bottom. 

(I  9  in.  below  the  floor  line,  and  the  concrete 

'■vi'nt.'l  sudden  crushing.  The  total  settlement  is  stated 

1  the  contractor  to  have  been  nearly  4  in. 

epairing   this    post    it   was   thought  wise  to  ex- 
others    ami    repair    them,    if    found   affected, 
early  all  have  been  exposed  up  to  the  present  date,  and 

I  except   i were   found  decayed   at    the  bottom.     The 

BCftJ  in  most   eases  extended   <i  or   <    in.  above  the  floor 

'.     Posts  iii  the  pool  room  u'ere  nut  so  badly  decayed 

in  the  corridors   and   storage   space.     The   posts   are 

ainted  and   in  general   siiowed   no  outside  indication  of 

May,  Inn   a  crowbar  could   be   readily   thrusi    into  them 

I  tli.'  floor  line,  mid  nines  pulled  away  with  the  fingers 

fter  they  wen'  exposed.     Tin    post    nol    appreciably  af- 

•i  ted  i-  close  t'i  the  top  of  the  boiler-pit  retaining-wall, 

posed  to  almost  constant  heal  and  circulation  of 

ir.     h  i-  marked  "/>'"  on  the  plan. 

The  posts  are   repaired   by  supporting  them   nn   steel 

•ains  and  jack  screws  while  tin   bottom  is  sawed  off  from 

i"  10  in.  above  the  floor  line,  depending  on  it-  condi- 

■  E       \   small  base-plate  is  put  directly  under  the  post, 

ie  present   plate  raised  and   bedded   in  grout,  thi 

tweerj   the  two  plates   tilled   with   small   plates   under  tie' 


tenter  of  post,  and  concrete  placed  around  them.  The 
plate  fills  are  used  so  that  it  will  not  be  necessary  to 
leave  shores  until  the  concrete  sets  sufficiently. 

The  total  dead-load  on  post  "A"  including  weight  of 
post  and  cast-iron  caps,  is  44,100  lb.  The  estimated  live- 
load  at  the  time  of  observed  crushing,  allowing  1'.'  lb. 
per  sq.ft.  on  the  firsl  and  second  floors,  in  on  the  third, 
fourth  and  fifth,  and  40  on  the  sixth,  was  29,100,  a  total 
of  73,2(10  lh.  The  area  of  post  is  370  sq.in.,  giving  a 
pressure  of  198  lb.  per  sq.in.  The  loads  on  posts  in  the 
Royal  Bldg.  range  from  117,000  lh.  on  interior  posts  with 
a  floor  area  of  355  sq.ft.  to  138,000  lh.  on  ones  in  outer 
rows  carrying  380  sq.ft.  The  unit  pressure  is  316  and 
3:3  lh.  per  sq.ft.,  respectively. 

Xo  one  appears  to  know  why  tin1  posts  were  sel  lower 
than  the  basement  floor,  but  the  architect  has  an  explana- 
tion that  the  contra' nn-  had  considerable  din  lefl  iron1 
ling,  and  rather  than  have  it  hauled  away  he  had 
it  spread  over  the  basement  floor,  thus  raising  the  made 
Several    inches  above  that   shown   on   the  architect's   plan-. 

It  is  believed  that  no  further  decay  will  take  place. 
The  plate-  under  posts  will  prevenl  transfer  of  moisture 
through   the  concrete   to   the  wood. 

Probablj  there  arc  other  buildings  of  wood  construc- 
tion in  tin-  same  condition.  Posts  should  always  -top  at 
leasl  slight!]  above  the  basemen!  floor  line,  and  should 
have  a  metal  plate  even  if  the  load  is  small. 
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Pal® 

By  C.  J.  Barton* 

The  coal-pile  in  question  was  one  of  seven  or  eight 
hundred  tons  of  pea  anthracite  coal.  It  was  very  irregu- 
lar in  shape,  varying  in  depth  from  4  to  12  ft.  The 
ground  beneath  the  pile  was  as  irregular  as  the  top  of  the 
coal.  The  writer  was  able  to  secure  quite  accurate  meas- 
urement of  the  pile  by  following  the  method  described 
below. 

A  Y^-in.  gas-pipe  was  sharpened  at  the  lower  end  by 
welding  in  a  small  piece  of  iron  rod.  The  pipe  was  a  lit- 
tle over  12  ft.  in  length,  with  marks  to  designate  feet 
and  half  feet  from  the  pointed  end  up.  It  was  used  to 
prod  the  coal  at  intervals  of  about  10  ft.,  to  determine 
the  actual  depth  of  the  bed  at  that  point.  The  readings 
of  feet  and  estimated  tenths  of  feet  were  recorded  in  a 
notebook  at  each  prodding  of  the  coal  pile. 

A  transit  was  used  to  run  the  several  parallel  north- 
and-south  lines  of  stakes  at  which  these  gagings  were 
made.  As  soon  as  one  line  of  stakes  was  set,  the  instru- 
ment-man and  the  chainman  went  down  the  line  prod- 
ding the  pile  at  every  stake,  then  proceeding  to  stake  out 
and  prod  the  line  parallel  to  this  one  in  a  like  manner. 
When  all  the  depth  readings  had  been  taken  along  all  of 
the  parallel  section-  the  volume  was  easily  found,  as  the 
pile  was  now  divided  into  a  large  number  of  rectangular 
portions  whose  volumes  total  to  the  volume  of  the  whole 
pile.  The  volume  of  each  rectangular  portion  was  very 
closely  approximated  by  multiplying  the  average  height 
of  the  four  corners  by  100  sq.ft.,  the  horizontal  cross- 
sectional  area  of  a  single  rectangular  portion.  To  get  the 
number  of  tons  of  coal  from  the  number  of  cubic  feet,  a 
known  volume  of  the  coal  was  weighed,  and  from  this  the 
number  of  cubic  feel  per  ton  figured.f  Dividing  the 
total  number  of  cubic  feet  in  the  coal  pile  by  the  number 
of  <  ubic  feet  in  one  ton  of  coal  gave  the  total  number  of 
coal  in  the  pile. 


•1704  Sunnyside  Ave.,  Chicago,  111. 

tThe  number  of  cubic  feet  per  2000  lb.  ranges  from   about 
82  t"   i"    depending  on  the  mine  and  the  size.     To  get  weight 

I  I  i.  m      fOllime,    therefore,    ;i    s.'lln|lli      nf    I  hi-    colli    TIOl  St     lie     W  lie  hill. 

—  Kdltor. 
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In  the  Philippine  Islands,  there  are  a  number 
streams  carrying  just  enough  water  to  be  unfordable,  ai 
subject  to  floods  of  extreme  height  and  force  which  car 
down  large  quantities  of  brush  and  trees.  It  is  necessa 
to  provide  some  crossing  for  these  streams,  and  yet  mon 
is  not  available  for  the  construction  of  a  structure  pel 
manent  enough  to  withstand  the  extreme  flood  conditio] 
To  suit  the  circumstances,  the  Bureau  of  Public  Wor 
has  designed  a  standard  so  called  "collapsible"  brid. 
which  has  been  built  in  a  number  of  locations.  This  brid 
is  essentially  a  series  of  pile  timber  bents,  carrying  ehoi 
span  timber  girders  and  floor,  which  are  attached 
cables  reaching  to  deadmen  on  the  shore.  In  general,  tl 
girder  and  floor  system  is  broken  in  the  middle  of  tl 
bridge  and  the  cables  extend  from  either  side  of  t, 
river  to  a  point  midway.  During  a  flood  the  floor  at 
girder  are  torn  from  their  insecure  fastening  to  the  be 
and  swing  downstream,  attached  to  the  cables.  After  t 
flood  has  passed,  the  floor  system  is  floated  upstream  at 
placed  again  upon  the  timber  bents. 

The  accompanying  views  are  of  the  collapsible  brid; 
recently  built  at  (Japan  across  the  Penarahda  Rivt 
The  views  are  taken  from  the  Quarterly  Bulletin  of  tl 
Bureau  of  Public  Works  in  Philippine  Islands  for  Ja 
nary,  101T.  together  with  the  description  from  whit 
the  cross-section  given  in  Fig.  2  has  been  made  up. 

The  Penaranda  River  has  a  flood  width  of  1640  f 
but  its  low-water  width  is  somewhat  under  300  ft.  Tl 
bridge  constructed  for  the  site  is  320  ft.  long  ami  is  coi 
posed  of  sixteen  20-ft.  spans.  The  width  between  STU8 
rails  is  7  ft.  2  in.,  which  permits  a  2-ft.  6-in.  center  wa 
and  a  wheel  tread  of  from  3  ft.  2  in.  to  7  ft.  2  in.  Tl 
cross-section  in  Fig.  3  shows  the  construction.  The  belt 
each  consist  of  three  piles  that  arc  capped  with  12xlS-i 
timbers,  drift-bolted  onto  the  pile  heads.  On  these  tin 
hers  rest  longitudinal  stringers  on  either  side  made  1 
of  two  lOx'10-in.  and  one  8xl0-in.  timber  20  ft.  Inn 
The  8xl0-in.  timber  is  capped  with  a  2xl0-in.  plank  i 
heavier  wood  for  the  wearing  surface  of  the  wheels  < 
normal  gage.  These  stringers  are  bolted  together  In 
are  not  fastened  to  the  bent.  The  intermediate  rom 
way  ((insist-  of   2x8-in.  planks,   transversely  placed  an 


Fio.  I.    Tin   "Collapsible"  Bridoi    lono      tin.   Penaranda  River.  Gapan,  P.  I. 
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ting  on  cleats  spiked  to  the  sides  of  the  stringer  tim- 
Tiie  intermediate  roadway  is  in  10-ft.  panel  lengths 
d  together  by  diagonal  bracing  underneath  and  by  lon- 
udinal  battens  above,  these  battens  serving  also  as  a 
■ml  rail  for  the  wheels.  The  railing  is  of  bamboo 
tened  to  the  outside  guard  planks  by  means  of  socket 

shown. 
The  bridge  is  divided  in  half,  with  cables  extending 
half  to  the  deadmen  on  shore.  Each  half  has 
ee  cables,  one  cable  to  each  of  the  two  stringer  beams. 
1  one  cable  to  the  center  floor-panel  system.  The  cable 
inections  to  the  outside  stringers  are  shown  in  the  view 
Fig.  3,  which  also  illustrates  the  stringer  seating,  the 
ling  connection,  etc. 
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The  table  below,  computed  by  Ernest  Owen.  Martin's 

.    Ohio,   applies    to   crane-girder   columns    in    mill- 

i  ildings  where  the  entire  crane-girder  load  is  carried  on 

■  inner  flange.     The  common  arrangement  is  to  use  a 

>Ie  [-shaped  column,  cut  back  at  the  level  of  the  crane- 


>.     View  of  Fascia  Stringers  of  Riupge,  Show- 
ing Cable  and  Railing  Connections 

girder  so  that  the  upper  section  is  a  narrow  I-section  ex- 
tended up  to  carry  the  roof  framing.  The  front  flange 
of  the  lower  section  carries  the  crane  load.  Here  the 
two  angles  are  reinforced  by  a  channel  riveted  over  them, 
flanges  in.  This  channel  adds  sectional  area  and  stiffens 
the  column  flange  against  transverse  buckling.  The  ca- 
pacity of  the  composite  flange  depends  on  the  radius  of 
gyration  transverse  to  the  column  web-plate.  In  the  other 
direction  the  web-plate  provides  ample  stiffen  38. 

The  formula  p  =  16,000 —  70  I  r,  with  maximum  of 
1  t,000  lb.,  was  used.  The  load  capacity  is  computed  for 
lengths  from  9  to  35  ft.,  for  various  combinations  of 
angles  and  channels,  such  as  are  used  in  practice.  The 
selection  of  sizes  was  so  made  as  to  give  a  fairly  regular 
gradation  of  strength. 

Only  the  two  angles  and  the  channel  are  counted  as 
carrying  the  load;  no  allowance  is  made  for  the  web- 
plate.     This  is  the  customary  method. 


lumn  flange  composed  of  two  angl 
nted  as  carrying  any  crane  load 
Loads  to  right  of  short  double  li 


CAPACITIES  OF  CRANE-RON  FLANGES  OF  MILL-BUILDING  COLUMNS 

Capacities  in  thousands  of  pounds,  from  formula  p   =  16.000  —  70  1  r:    max.    p   ■=  14.0 
with  a  .over-channel.     The  column  is  assumed  amply  stiff  in  the  direction 


eb-plate.     The  web-plate  is  not 
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Driving  piling  for  the  piers  of  a  20-story  building,  in 
the  cellar  of  the  present  structure  before  its  removal,  is 
something  new  in  foundation  work.     This  was  clone  in 


Thk  Victoria  Hotel  at  Broadway  and  27th  St.,  When" 
the  Pile-Driving  Commenced 

tin-  <  ;i-i  or  tin  in  u  Mi  rcniitilc  Build- 
ing wIih  h  will  occupy  the  3ite  of  the 
old  Victoria  Hotel  (Fig.  I  i.  a1  37th 
St.  and  Fifth  Ave.  In  order  to  have 
the  offices  of  the  new  building  rentable 
po    ill!.',  il    we    decided  to 

a  i  founds i     read]    when 

the  old    true!  are  was  removed.    Ordin- 
he  hotel  would  be  torn  down  be- 
Ihe  lew  founda- 
tions. 

Teal  boi I  ■■  ater  '■'•  ft.  be- 
low the  cellar  flooi  o  a  sump 
pump  Th     water   was 

pari  of  ;i    ul  im  i;    >  ing 

from    Broadway   and    27th    Si     to   the 

East  Biver  al   1 7th  St.     A  It-  r  pumping  from  3 

gal.  per  minute  for  three  weel   .  the  water  level  wat 
ered  fi  ft,  and  the  piling  work  was  commenced. 


the  job  and  with  the  photographs  suggests  some  ofL 
difficulties.  The  piers  for  the  new  building  were  B 
laid  .lit  with  any  regard  to  the  wall;-  and  obstruction! 
the  cellar  of  the  Victoria  Hotel.  Of  the  6.3  piers  ul 
built,  a  party  wall  interfered  with  5,  an  independent  "1 
on  the  south  side  with  5,  the  exterior  walls  of  the  li'.j 
with  21,  and  the  cross-cellar  walls  with  14,  leaving  181 
eated  in  the  clear. 

Bedrock     occurred     so     n 
boiler-room    floor   that   it   was   m  . 
sary  to  blast  in  order  to  set  the  In 
grillages  there,  at  the  specified  k„ 

The  other  .Vi  piers  consisted 
from  10  to  1(5  12-in.  Hercules  p: 
25  to  30  ft.  long,  on  1  -ft.  6-in. 
2-ft.  centers.  Work  was  started 
Mar.  0,  1911,  and  proceeded  al 
rate  of  about  one  pier  per  day. 
pier  locations  were  made  froJ 
lines,  one  on  Fifth  Ave.,  thej 
on  27th  St.  On  Mar.  30,  23  p 
were  ready  for  grillages,  and  19  v 
open,  with  work  in  progress. 

The  piers  along  the  southern 
of  the  building  required  that  chi 
be  cut  in  the  party  wall  and  ij 
independent  wall    (Fig.   2),  to  al 
play  for  the  hammer.     In  these 
stances,  the  concrete  bed  laid  o\er 
completed  piles  was  carried  up  urf 
the  wall  to  strengthen  it.     Alten 
piers   were   worked,  to  give  the  ( 
crete  a  chance  to  set  and  taki 
For    instance,    along   the    party 
Pier   11    was   driven   first;   then 
19,  8  and   15,  respectively.     Pierfl 
7  and  10,  with  the  exception  of  0 
piles  in  the  latter,  just  grazed  a  }* 
tition  wall,  as  shown  in  the  drawis 
All  the  piles  of  these  three  piers  J 
driven,  with  (he  exception  of  the  1 
which    interfered    in    Pier    10,  wH 
will    be  driven    alter   the   wall    is  I 
mined. 

BI6L3i" 


Fig. 
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The     I 


27  tS  Street 
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ese  piles  were  badly  rotted  and  had  long  before  teased. 

load.  The  hotel  was  built  ±1  years  ago. 
Iandling  Material  axd  Building  Piers — The  sand 
1  snivel  for  the  concrete  were  dumped  from  the  street 
,  "the  cellar  vaults  through  sidewalk  chutes.  The  piles 
ircing  rods  were  trucked  to  the  site,  carried  into 
first  floor  of  the  hotel  and  passed  down  through  open- 
B  punched  in  the  floor  above  the  interior  piers.  These 
nings  between  the  cellar  and  first  floor  were  made 
;*rever  possible,  to  increase  the  headroom  over  piers. 
ere  a  pier  location  occurred  wholly  or  partly  beneath 
vail,  tne  piles   were   forced   down   by   the   Breuchaud 


Starting  a  Pieb  above  the  First-Floor 
Level 


Air  power  was  used  to  escape  the  annoyances  of  a  -team 
exhaust  in  the  cellar. 

After  all  the  piles  in  a  pier  are  driven  to  refusal,  they 
are  blown  out  with  a  series  of  air  blasts  using  heavy  pres- 
sure, which  removes  about  3  ft.  of  muck  (flowing  wet 
sand)  per  blast.  They  are  then  cut  off  even  at  the  re- 
quired level,  by  means  of  an  oxyaeetylene  torch.  As  the 
cellar  floor  of  the  new  building  will  he  -1  ft.  below  the 
present  level  (10  ft.  below  in  the  boiler  room)  the  piles 
are  cut  off  some  feet  below  the  present  floor  level.  A 
maximum  of  four  2-in.  reinforcing  rods  spaced  by  wire 
separators*  are  placed  in  each  pipe. 

After  the  concrete  is  poured,  the  rods  are  cut  off  flush, 
and  a  cast-iron  cap  is  fitted  over  the  pile  heads;  through 
a  hole  in  the  cap,  cement  grout  is  poured  and  the  pile 
thus  sealed.    Eeinforced  concrete  is  laid  around  the  piles, 


UDg  method,  whereby  a  breach  is  knocked  in  the  wall. 

ton   jack  is  placed  open  the  pile,  and  under  the 

:.  which  is  used  for   resistance  to  the   thrusl   of  the 

.     Where  this  method  was  necessary,  the  pile  lengths 

<mly    1   to  5  ft.;  with  open  driving,  tiny  were  20 

ion  was  25  In  30  I't.    The  tops  were 

om  L3  ft.  '."■_.  in.  to  .'::  ft.  9  in.  below  curb. 

ifter  s  pier  is  located,  excavat  inn  proceeds  to  the  poini 

i. .11',   where   a    wooden    separat  inp  frame,    such 

linwn  in  Fig.  I,  is  placed.    Then,  if  possible,  a  hole  ia 

hrongli   the   floor  above  and   the  piles   I'm-  the 

are    lifted    through    and    all    set    ill    place.      A      leim 

oner  drive     the   piles.      II    is   suspended   by    a    3-ton 

m   block,    from    12x12    timbers   laid    at    righl    anglea 

■  Ml ■  I  i  urns,  whii  h  arc  \\  roughl  iron  I-'"' 9. 


Ftg.  4.     Pier  Driven  below  First  Floor.  Showing 
Separating  Frame  and  Plumbing  Wedges 

one  foot  below  the  cap.  and  l1^  I't.  ahove.  On  this  founda- 
tion, the  grillages  formed  of  two  24-  to  30-in.  I-beams 
bolted  together,  are  laid. 

The   met  bed    of  driving  the  piles  ..f  a   pier  is  well    il- 
lustrated in   Figs.  :!  and    I.   Fig.  3  is  a  view   Erom    Fifth 
Ave.,  looking  thn  ugh  an  old  store  into  the  reading 
of  the  hotel,  and  -how-  a  pier  ,  omposed  of   l'.'  in.  Her 
culo.s  piles  being  started  above  the  first-floor  level.    The 
lii>t  and  second  floors  are  i  i  ft.  apart,  and  the  hammer 
clears  the  second  (loor  by  about  5  ft.     Pig.    I  sho\i 
smiie  pier  driven  below  the   lirsl-lh.er  level,  and  near  thi 
separating   frame.     The   idles  are   plumbed   durinj 
iir. i  pari  of  their  descent,  by  mean-  of  the  wee,!  ■.> 


•Care   musl    be   exercised    In    using    the 

has   i n    Found    the  te   eft.  n 

Freely     whl<-h    leaves   :>    void    beneath    the 


EjSTGI  X  EEKIN  G     X  EW  S 


Fig.  1.     Equitable  Building;  Cross-Lot  Timber  Bbacing  foe  Continuous  Coffee-Dam 

(Looking    toward    Broadway) 


shown  in  the  halftone,  placed  between  the  cross  pieces  of 
the  frame  and  the  piles.  Two  men  operate  the  hammer 
while  two  others  plumb  the  piles.  Beyond  a  certain  pene- 
tration, plumbing  is,  of  course,  impossible,  and  they  are 
driven  straight  to  bedrock.  Befusal  is  considered  100 
blows  to  the  l/s  in.  of  penetration. 

Power  was  furnished  by  the  hotel  plant,  for  lighting, 
for  operating  the  compressor  and  the  hoisting  engine 
(operating  a  hoisl  for  removing  debris  from  the  cellar), 
both  situated  on  the  street,  and  for  a  concrete  mixer  lo- 
cated  in   the  cellar.     The  vacuum-cleaning  tanks  of  the 

bole]  were  used  ;i-  air-reeei\  inir  tanks,  and  fed  by  the  eom- 

Prom  these  tanks  air  lines  run  to  various  parts 
work. 
During  the  driving  operation     excess   debris  was   re- 
moved  by  a   hoist   placed   at    the   oorthwesi   end   of   the 

When   the  wreckei     ha1 e,   two   stiff-leg 

v.  ill  be  p  aced  on  piers,  ai   the  first-floor  level. 
60  ft.  booms  and   l"  ft.  ma  I  .  and 
l,v  rm  "  move  all  the  dirt  with- 

out hi  !-  bi     hi  fti  d. 

Thi    Hi  I  oundation  Co.,  of  890   Bt I 

Ic  Cil         '  '  '  ■  '     main 

i  force  of  30  men  each,  from 
i  thai  they  were  so  far 
mitted  them  to  alov   dov  n.  The 
coi  ipleted. 
Thi    M  Ruildii  erected  and  »«  m 


the  Johnson-Kabn  Co.,  New  York  City.  The  architec 
are  Schwartz  &  Gross.  Laurence  A.  Ball  is  consults 
engineer. 

Stteel   BDirecftiicDini  for  ftfiae  JEspflflt= 

a3b>l©t>  M©§i^ae@tl  OlRRic©  BusSEd- 

ai&gg  Sua  ftlh©  Wotrldl 

The  Equitable  Building,  now  under  construction  i 
XTew  York  City,  on  the  block  bounded  by  Broadway  ' 
the  west,  Nassau  St.  on  the  east.  Cedar  St.  on  the  norti 
and  Pine  St.  on  the  south,  from  its  great  area  presen 
an  interesting  problem  in  heavy  erection.  The  st< 
erection  was  made  especially  difficult  by  extensive  cms 
lot  timber  bracing,  which  holds  the  basement  rclainin. 
wall  until  sufficient  steelwork  has  been  installed  to  tal 
the  load.  It  was  necessary  to  set  the  derricks  ami  wit 
(hem  erect  the  steelwork  for  the  three  stories  DUO 
ground,  all  without  damage  to  the  cross  lot  bracing, 

To  provide  foundations  for  the  exterior  columns  ai 
lo  retain  the  surrounding  properties,  a  continuous  ren 
forced-concrete  coffer-dam  comprising  individual  OBI 
sons  about  -,W  I'l.  in  lendh.  "as  built  around  111.'  lot.  Tl 
coffer  dam  has  a  perimeter  of  about  1000  (\.  in.  i 
ft.  high  and  6  ft.  thick. 

The  side  Ibn.sl   of   lb ITi  I  flam    is   taken    nj 

tcm  of  limber  bracing  shown  In  Fig.  I,  until  sufncHM 
steelwork   bus  I n   eroded   In  serve   Ibis   purpose.     Tl 
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Fig.  2.     Showing  Steel  Erected  to  the  Second-Floob  Level,  Broadway  Exd 


i  of  the  basement  and  two  sub-basements  (especially 
e  latter)  are  designed  to  take  the  side-thrust  of  the 
iT'T-ihmi  walls. 

Th«'   new  building  will   be  about    1(10x315   ft.   in    plan 
d  about  500  ft.  above  the  street  and   65  ft.  below  at 
int.     It  is  considered  a  36-story  building,    but 
ere  will  be  intermediate  floors  at  the  3d-  and  3  Ith-floor 
i  Is,  making  38  floor  levels.     A  large  two-story  pent- 
mse  on   the  roof  occupies  the   space   bounded   by  the 
liinm  lines  13- is.  !»l-ii6  (Fig.  4),  making  -40  floor  lev- 
grade,  and  43  tiers  (if  steel  above  the  footings. 
Atove  the  seventh   floor,   large  courts  extend  in   from 
roadway  and  from  Xassau  Si.     On  Cedar  and  Pine  St. 
ding  line  is  unbroken.     The  plan  above  the  sev- 


thrnugh    to    Nassau    St.,    being    intersected    at    right    angles    in 
ot  this  bay  is  shown  a  bent  of  wind  bracing.) 

en th  floor  is  therefore  Il-shaped.  The  elevators,  stair- 
ways, lavatories,  smoke-stack,  etc.,  will  be  placed  in  the 
center  or  core  of  the  building.  All  offices  will  have 
an  exterior  exposure. 

The  old  Equitable  Building  burned  in  January,  1912. 
The  shell  was  taken  down  between  July  and  November 
of  that  year:  and  in  February.  1914,  the  foundations  of 


i  -  i    Materia]    i  bom   Pi  \i    St.   ro  thi 

BasI  Ml  vi     Fi  inn; 


Fni.    l.     Column   Plan   fob  All  Floors 

the  new  building  were  completed.     Steel   erection  com- 
menced in  the  latter  pari  of  January,  191  I. 
The  steelwork  was  ere.  ted   to  the  second  floor  b 

Mod    guy    derricks,    with    76-ft.    masts    and    65-ft.    booms. 

The  heavies!  column  weighed  32  tons,  ihove  the  second 
tloor  the  heaviest  pine  to  be  handled  weighs  about  16 
tons,  and    15  ton  derricks    n 

booms  replaced  the  original  six.  The  longer  reach  of 
these  lighter  derricks  rendered  them  much  more  useful 
in  handling  material  from  the  street.     The  general 

on  of  the  derricks  on  each  tii  own  in  Fiu.  I.    The 

first  derrick  was  set  up  f  No.  61  on  Jan.  26.  The  otheT 
five  were  installed  in  the  following  order:  1.  1.  3.  ,ri  and 
8;  all   being  in  operation  by   Fdi.    1!.      Tn  each    in -i 
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the  derrick  was  set  up  immediately  upon  the  completion 
of  the  piers  in  its  vicinity. 

Derricks  6,  1,  3  and  -l  were  each  first  erected  on  two 
bents,  constructed  of  12xl2-in.  sticks,  extending  4  ft. 
above  the  to])  of  the  cross-lot  bracing  and  entirely  inde- 
pendent of  it.  By  this  method  the  derricks  were  pre- 
vented from  stressing  the  timbering,  which  was  designed 
for  the  side-thrust  of  the  coffer-dam  walls,  and  not  for 
vertical  loading  or  the  vibration  from  derrick  operations. 

After  the  steelwork  west  of  wall  columns  7  and  125  was 
erected,  derricks  1  and  (i  set  up  derricks  2  and  5  on  the 
basement  steel  at  positions  2'  and  5',  respectively  (Fig. 
4).  These  derricks  proceeded  to  erect  the  basement  steel- 
work eastward  to  columns  11  and  129;  moving  forward 
along  the  basement  steel,  erecting  steelwork  ahead,  simi- 
lar to  the  moving  of  a  traveler.  In  this  way,  liability  to 
accident  to  the  cross-lot  bracing  was  reduced,  and  the 
expense  of  building  bents  for  supporting  the  derricks  was 
eliminated. 

The  total  steel,  aggregating  33,000  tons,  is  fabricated 
by  the  American  Bridge  Co.,  at  Ambridge  and  Pencoyd, 
Penn.,  at  Trenton,  X.  J.,  and  at  Brooklyn  and  Elmira, 
N.  Y.  It  is  shipped  to  Greenville,  N.  J.,  lightered  over 
to  New  York  City  in  the  vicinity  of  the  Battery,  and 
trucked  to  the  job.  Each  derrick  handles  the  steel  from 
the  street  for  its  particular  section.  Fig.  3  shows  a  der- 
rick unloading  steel  from  a  truck  on  Pine  St. 

Prior  to  the  completion  of  the  basement  floor,  large 
steel  bents  rising  3  ft.  above  the  cross-lot  bracing,  were 
built  to  receive  the  steel  until  erection.  As  soon  as  the 
steel  to  the  basement-floor  level  was  set,  the  columns  to 
the  second  story  were  erected,  without  moving  the  der- 
ricks. The  floorbeams  were  then  set  and  the  derricks 
lifted  to  the  second  story. 

The  Broadway  end  of  the  building  was  erected  to  the 
second  story,  as  shown  in  Fig.  2,  and  was  then  held  back 
while  a  complete  tie  was  made  through  the  building  from 
Broadway  to  Nassau  St..  to  check  connections.  When 
the  steelwork  to  the  first  floor  was  set,  the  erection  pro- 
gressed .-i-  a  whole.  On  A.pr.  1,  the  steelwork  for  the 
third  floor  was  being  erected,  the  work  progressing  at  the 
rate  of  two  stories  per  week. 

The  steelwork  is  being  erected  by  the  Thompson-Star- 

reit  Co.,   19  Wall  St..  \eu   York  City  (George  Simpson, 

Chief  Engineer).     The  erection  superintended   is  How- 

rdner.     E.  R.  Graham  and  J.  G.  Giaver,  of  1 >. 

II.  Burnham  &  Co.,  Chicago,  are  architect  and  structural 

vely. 

Design   of  n°Bes&mn\  PtuHpMias 
My  Willi  vm  Vetteu* 

Let    ii     he    the    combined    dead-load     (ilicllnllll "     POof   COV- 

and  purlini  I   and   mow  load  ;  let    w'  be  the  wind 

on  oni    panel.     Also  let  8  be  the  angle 

of  inclination  of  the  rafter  with  the  horizontal.     Re  olve 

w  into  two  components,  one  normal  and  the  other  parallel 

>  form  the  follow  ing  eq»al  ioi 
Normal, 

.V       // '    |    i,  i  o   9. 

Parallel, 

/'       n    hi  a. 
[f  J/c  and  I'/c1  c\  ion  moduli  nboul  the  grav- 

i     of  the  pin  noi  mal  to   \   and  I'  re  pei 


tivelv;  S  the  maximum  fiber-stress;  and  L  the  lengffl 
the  purlin  in  inches;  then: 

L(N  P 

8  \l/c  +  I'/c' j 

Now  let  I/c  -j-  I'/c'  be  represented  by  K.  Substiti 
ing  K  and  solving  I/c,  we  have: 

I/c  =  ^(2V  +  KP) 

Manner  of  Using  Equation — Select  a  value  for  i 
and  solve  for  I/c.  The  value  of  I/c  thus  found  shou 
lie  in  the  group  to  which  A"  belongs.  If  it  does,  selej 
the  shape  that  has  a  value  of  I/c  slightly  greater  th; 
calculated.  If  it  is  a  larger  or  smaller  value  than  a 
responds  to  K,  take  a  larger  or  smaller  value  of  K  at, 
recalculate.  Usually  only  about  three  trials  are  need 
sary  if  the  initial  value  of  K  is  for  a  10-in.  shape. 

The  values  of  K  in  the  following  table  are  for  Cambi 
shapes : 

AVERAGE  VALUES  OF  K 


Depth 


I-BEAMS 

CHANNELS 

K 

Depth 

K 

4    14 

3  in. 

5.14 

5.16 

4 

6.56 

5.87 

5 

7.85 

6  58 

6 

8.78 

7  17 

7 

9.79 

7.62 

8 

10.53 

8.05 

9 

11.17 

8.43 

10 

12.01 

9.64 

12 

12.83 

11  33 

15 

13.64 

12.77 

13.28 

14.53 

The  average  values  for  I-beams  have  an  average  differen 
from   the  true  values  of  about  0.08. 

The  average  values  for  channels  have  an  average  diffe 
ence  from  the  true  values  of  about  0.20. 

Example — In    a   certain   roof   truss   the   values    w 
3200  lb.,  w'  =  3000  lb.,  and  0  =  26°  30',  have  been  h 
culated  from  given  data. 

N  =  3000  +  3-200  cos  26°  30'  =   5860  lb. 
P  =  3200  sin  26°  30'  =  1430  lb. 
The  length  L  is  180  in.,  and  N  is  16,000  lb.  per  sq.i 
Then,  trying  K  =  8.43  (10-in.  I-beam), 

(58(Ki  +  8.43  X  1430)  =  30.8 


C       8  X  10,000 

A   l(i-in.   10-lb.  I-beam 

Hence  this  I-beam  will  h 


as  a  section  modulus  of  31. 
used  as  an   intermediate  fc 


The  design  of  (he  end   purlins   is  accomplished   in  II 
same  manner,  but   by  taking  half  of  N  and   /'.     Men 

^  =  8x:.;.(i(.i»,"-,;i:!n+1"',M  x:i5)  =  16-3I 

Here  a   l(i-in.  channel  has  been  assumed.      Uel'errinJ 
the  handbook   it    is  seen   thai   a    10-in.  2."">-ll>.  channel  I 
a  section    modulus   of    18.'.'.      Hence   this  channel   will  I 
u<v(\    as  an   end    purlin 


NOTES 


<  mi     \n|iIiiiII    lie   'lorn    I   |i    lij    SI  oil  III    Shovel  f      I  n  f  <  u  in;l  Hon 

wanted    l>j     i    nil    cuntnutoi    In    regn  nl    to    i  on  ring    Up   I 

i iphall     v.  III!. .nl     disturbing     ...      Injuring     the     conjfl 

base       The    quoHl s    are:     What     are    the    besl     method 

. .  i n    .i    be   done    with    n    plow  .    u  he  i    k  in. I    I 

plow?     Can   the  usphnll    be  removed   i.y  :i   Binatl  Btcam   lhSj 


ii.  nl. til. 


ii., n    Ave,    1  irk   Cll 


•Tl hod 

mi. i    other    unsymmetrlcal    sections,    on    aeeounl    , 

t  up  when  thi    lo  id    I    In    the   pla  n< 

ii..'    pi  i al    o    ei    ol    the     ■  ■•  tlon      This    effi  i  I    Ii 

i  -  di  d,    In    practical    di    Igrn Dl  HTl  iH 


,    mi. 
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i  swivel  dipper  and  forward  crowding  motion?  Would 
wear  and  tear  on  such  a  machine  be  prohibitive?  What 
data  are  there  on  asphalt-pavement  removal?  "Engi- 
ing  News"  would  be  glad  to  publish  answers  to  these 
ies. 

leam  Deflection  uuiler  Triangular  Loaning — A  reader  who 
ot  very  handy  with  mathematics  inquires  concerning  the 
it  ction  of  a  simply-supported  beam  under  triangular  dis- 
jtion  of  load,  the  load  varying  from  zero  at  one  end  to 
aximum  at  the  other.  He  says  that  "The  American  Civil 
ineers'  Pocketbook"  gives  a  formula  for  the  amount  of 
maximum  deflection,  but  does  not  locate  the  point  at 
.-h  the  maximum  deflection  occurs.  The  fact  is  that  the 
imum  deflection  occurs  so  near  midspan  that  the  differ- 
is  negligible  Perhaps  some  reader  can  give  the  exact 
lulas   covering   triangular  as   well   as   trapezoidal   loading. 

|< Z4"      >\ 

\<-/.2">\<L   I.E">\ 


-4-.d 


- >K-: 5.7 -H 

9.9" - - - »f 

Slope  Template  foe  Flatting  Railway  Cross- 
Sections 


peculiar  shape  of  the  chord  is  due  to  the  fact  that  the  end 
panels  are  sloped  up  to  give  room  for  a  passageway  below; 
the  curve  of  the  balcony  floor  gives  sufficient  clearance  for 
this  slope.  Pinney  &  McLellan  are  contractors  for  the  build- 
ing. The  steelwork  was  fabricated  by  the  American  Bridge 
Co.  H.  W.  Bittman,  of  Seattle,  Wash.,  is  structural  engineer 
for  the  theater. 

Ice  Cracks  Caused  By  Trestle  Vibration — The  sketch  here- 
with shows  cracks  in  thin  ice  on  a  pond  crossed  by  the  Chi- 
cago &  North  Western  Ry.  about  %  mi.  east  of  Arlington, 
Neb.,   sketched  by   F.   M.   W.   Price,   of  Lincoln.      He   attributes 


Cbacks  ix  Thix  Ice  under  Railway 
Trestle 


'emplate  for  Platting  Railway  Cross-Sections — The  slope 
plate  shown  by  drawing  herewith  is  recommended  by  A.  G. 
ared  (N.  &  W.  Ry.,  Roanoke,  Va.),  as  a  great  timesaver. 
special  use  is  on  second-track  construction,  or  on  new 
ble-track  work.  It  is  made  of  xylonite  ,'5  in.  thick.  The 
e  at  the  top  is  figured  both  from  center  and  from  outer 
iers;  graduations  of  0.1  in.  make  the  top  represent  a 
t.  roadbed,  but  the  graduation  makes  it  almost  as  easy 
lse   other   widths. 

In  1  nnsual  Truck-L.oad — The  member  carried  on  the  triple 
ks  in  the  view  herewith  is  the  top  chord  of  a  balcony 
,s  for  the  new  McBride  Theater,  Victoria,  B.  C.  The  di- 
sions  of  the  chord  are  approximately  26x32  in.,  72  ft.  long, 
truss  supporting  the  entire  balcony  is  very  heavy,  as 
:cted  in  the  fact  that  the  top  chord  weighs  24  tons.     The 


the  peculiar  arrangement  of  the  cracks  to  vibration  in  the 
piles  of  the  trestle,  from  trains  crossing.  The  circumstances 
are   recounted    as    follows: 

"This  ice  commenced  to  form  about  5  p.m..  Mar.  26,  and 
when  I  crossed  the  next  morning  my  attention  was  arrested 
by  the  direction  of  the  cracks  in  the  ice  proceeding  from  the 
outside  pile  in  each  bent.  They  did  not  radiate  in  both  direc- 
tions from  each  pile  as  might  have  been  expected,  so  I  made 
a   reasonably   accurate   drawing   of   it. 

"The  bridge  is  on  curve  with  about  2 '4 -in.  superelevation. 
The  bents  are  four  piles,  well  capped  and  braced.  The  spans 
are  20  ft. 

"It  will  be  noted  that  the  cracks  proceeding  from  four  of 
the  bents  from  each  end  of  the  bridge,  radiate  toward  their 
respective  ends  of  the  bridge,  while  those  from  the  two  mid- 
dle bents  radiate  in  both  directions.     Of  course  after   the  vi- 
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brations  of  the  first  train  in  each  direction  had  caused  the  ice 
to  crack,  the  vibrations  from  succeeding  trains  would  simply 
tend  to  widen  the  cracks  and  not  to  form  new  ones,  unless 
the  vibrations  were  greatly  increased  (as  by  greatly  in- 
creased speed  of  some  trains  above  those  which  preceded 
them).  If  this  drav  ing  be  taken  as  an  actual  chart  of  the 
vibrations  of  a  bridge  caused  by  a  moving  train  and  the 
direction  of  the  force  exerted  on  the  outside  rail  of  a  curve 
then  it  would  indicate  that  the  engine  does  not  cause  much 
if  any  vibration  until  it  is  well  on  the  bridge." 

Mr.    Price    believes    that    the    directions    of    the    cracks    are 
parallel  to  the  oscillation  of  the  bents,  and  therefore  that  the 


New    Drafting    Table    with    Swine    Blade    Attachment— T 

drawingboard  holder  consists  of  two  castings  mounted  on 
rocker  shaft,  with  wooden  front  and  back  pieces  betwei 
which  the  drawing  board  is  clamped  by  thumb  screws,  wh, 
also  serve  to  adjust  its  parallelism  with  the  swing  stralgl 
edge  blade.  The  swing  blade  attachment  enables  the  draft 
man  to  manage  a  long  straightedge  with  one  hand.  The  1 
ing  edge  is  carried  at  each  end  by  a  stiff  swing,  nearly  1, 
anced  by  long  adjustable  springs  at  the  back,  the  slight  el 
cess   of   weight   of   the   swing   being   received   in   a   finger  bi: 


ir 


Xi.u   Drafting  Table  with  Swing-Blade  Attachment  Made  by  D.  J.  Kelsey,  New  Haven,  Conn. 


push   of   the   train   against   this   bridge   makes  an    angle   of    l" 
to  65°    with    the    track;    further,    that    the   difference   of  speeds 
i    and    westbound    trains    (because   of   the   station 
V4  mi.  east)  accounts  for  the  different  regularity  of  the  cracks 
at   the   two   i  The  case  gives  much   oppoi 

t  u  1 1 1 1  j  tion 

Porona  I  oncrete   Blocka   to   be   laid   up   in   vertical   rows  so 

:  made  for   I  he    Ki  m  ico 

Dam  now  under  coi  ar  White  Plains,  N.   v..  for  the 

Water  Supply  of  New   fork   City.     These  blocks 

ft.  square  In   plan,   with   an   Interior    16-in.   hole  and   are 

i       i     ind  are 

to    Intercept    am  my    slight    seepage    which 

etrate  the  i 
i    of  i  he  da  m  te  laid  bi  iiind  cast  con- 

i  ..!■.!  i     i  I   i  ■   i..  GREES 


over  the  ruler,  and  transmitted  to  the  ends  of  the  ruler,  sol 
to    compensate    for    any    slight    unevenness     in     the     draff 
hoard.      The    swing    is    hung    from    a    rocker    shaft    and    so 
justed    that    a    siiuht    lift    raises   the   ruler   quite   a    space  al" 
the    drawing     board,     where     it     will     remain     supported    D 
wanted    and    tallied    down    again.      This    feature    is    claimed! 
be    particularly    convenient     when    papers    ate    lying    on   i 
drawing   or  when   applying   tracing   cloth  or  changing   dram] 
boards,    the    frame    being    so    mad.'    as    to    take   different   H 
of   boards.      The    illustrations    show    also   a    draftsman's   I 
versal     square    and     protractor,     consisting     of    a     right-yl 
with   hinged   scale,   which   may  1  > < -  set  at   any  angle  o     tn 
Both    thi     table    and    triangle   are    made    by    D.    .1-    kelsey 
i  ton    St  .    New    Haven,    Conn.      The    table   complete   M 

:i.  and  the  triangle,  or  universal  square,  $4.75,  with  attS  > 
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Convention   Table — The   accompanying    tab! 
converting    time   Into  degrees,   minutes  and   see  I 
of  are,  or   vice   versa,   is  sent    to   us   by    C.   ft   H 
bridge,    Instructor    in    surveying,    Rensselaer    I 
tile    fnsl  ii  Hie,   Troy,   N.   v. 

Example:  Change    112°    r.  r    37.5"   to  til 

Bite  I  12,  en  i  he  lefl   i i  olumn  loaded  H   M  I 

f,     i  rid     1 1"".  •      i" w      28      .in     28    min  .    "1M>'  ■ 

I     9    "i  i  ii     36      '      .'  ml    undei'il 

1 1 .       n.i    under   5,   "  33   Bei 
...... 

31    min     3i 

i  o  •  o  i         Reduce     1 1 1  e  1 1 1  1 1 1       1 1 1  p  1 1  "i      I 

i     7   under   28    llnd    112       oppoall  3    unS 

nod    54';    opposlti     :•    find     10  B    ilml    " 
i";    .idd    .1    to 

■  i      17.6"       i'' ictli    i     thi     row  oppofll 

nd   ii ■    for  II     n 

I  tO    bl        I      III      I   In        I'    |l  01        Mil    II   V       ll 

n"ii    i i     hn      i i i    v  •  ""  oi 

i    tin     1 1.   i 
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rom  various  parts  of  the  country  reports  indicate  in- 

ising   agitation   to   secure   the  adoption  of   the   day's- 

k  plan   instead   of   the   contract   plan   in   carrying  on 

>  lie  works.     The  New   York  legislature,  at  its  recent 

| passed  a  law   increasing  the   power  of  the   Xew 

•k  City  I'uhlic  Service  Commission  to  construct  part  of 
I1  New  York  subway  system  by  the  employment  of  labor 
1  i  lly  instead  of  by  letting  the  work  to  contract.  This 
lalation  was  urged  by  the  Public  Service  Commission 
I  its  engineers  as  we  understand,  not  with  the  idea  of 
ipng  the  general  policy  of  the  Commission  hitherto 
lloing  most  of  its  work  by  contract,  but  to  enable  the 
Hnmission  to  carry  out  certain  classes  of  work  which 
(i  Id  perhaps  be  better  performed  in  this  way  than  they 
ei  Id  if  placed  under  contract.  The  passage  of  the  bill 
ni  strongly  opposed  at  a  hearing  before  Mayor  Mitchel 
I  representatives  of  the  General  Contractors'  Associa- 
ti  i  and  was  disapproved  by  him. 

n  Xew  Jersey  one  of  the  State  Commissions  recently 
Hired  to  carry  out  certain  road  construction  by  the  di- 
ll employment  of  labor,  but  was  stopped  by  a  statute 
flnh  compels  the  letting  of  contracts  for  all  such  work. 
1 "  law  in  question  appeared  to  have  been  passed,  iiow- 
I  r,  with  the  idea  of  protecting  the  public  against  pos- 
■le  corruption  or  wastefulness  in  carrying  out  work 
l.fa  political  appointees  rather  than  with  the  desire  of 
litecting  contractors. 

\>  one  -lies  westward  the  tide  of  public  opinion  against 

'    contract   system   becomes  mure  evident.     In   Chicago 

'    i  ity  is  now  constructing  two  bridges  by  its  own  forces 

!'    .Mayor    Harrison    has    recently    publicly    announced 

9i  If  in  favor  of  (In-  plan  of  doing  all  city  bridge  work 

1  day  labor  rather  than  by  letting  contracts.     That  the 

lor  element    in    politics   as   well   as   the   Socialist    parly 

1  ■'■  long  been   bitterly  opposed   to  the  contract   plan   of 

lidueting  public  works  is   pretty   well   known.     Several 

limincnt   leaders  in  the  Progressive  party  have  also  an- 

lieir  approval   of  this   doctrine;   and    the  older 

a  matter  of  political  expediency,  are  not  likely 

trong  opposition  to  the  change  even  if  they  do 

i   in  bringing  it   about. 

rs   will    agree    thai    the   question    whether   any 

chi in    policy    is    desirable   will    turn    upon    the 

lettion  under  what  sort  of  inanagemenl  the  day's-work 

o  be  carried  out.     II'  the  work  is  to  be  done  under 

[political    organization    with    all    that    that    implies,   the 

who  pay  I'm-  the  job  will  I ut  of  the  Frying 

into   i In*   lire.      On   the  other   hand,    wherever   a 

>■     pel enl    organizal  ion    can    be   established 

i    w  in  K    ii    will    lie    an    advantage    to   •_;  i  \  e    an) 

inization  a  free  hand  either  In  lei  contracts  or  I" 

'it  on   work   itself,  according  hi  circumstances,  which 

iv  make  either  plan  preferable.      In  this  \\a\    the  mo  I 

plan  of  doing  the  work  should  result. 


We  have  several  times  discussed  in  these  columns  the 
burden  which  is  being  laid  upon  American  railway  com- 
panies by  the  enormous  expenditure  on  costly  passenger 
terminals,  which  has  been  made  during  the  past  dozen 
years.  The  pace  was  set  by  the  great  terminal  stations 
built  by  the  Pennsylvania  and  Xew  York  Central  railways 
m  Xew  York  City,  with  the  new  stations  of  the  Pennsyl- 
vania and  Baltimore  &  Ohio  at  Washington,  D.  C,  and 
of  the  Chicago  &  Northwestern  at  Chicago. 

High  officials  of  the  Pennsylvania  have  testified  that 
their  investment  in  the  Manhattan  terminal  is  now  re- 
garded as  entirely  nonproductive.  Any  benefit  which 
may  accrue  to  the  company  in  the  shape  of  increased 
traffic  that  would  not  otherwise  have  been  obtained  is 
doubtless  fully  offset  by  the  heavy  taxes  on  the  large  area 
of  valuable  real  estate  in  the  heart  of  New  York  City. 
which  the  terminal  occupies.  The  Pennsylvania,  how- 
ever, was  in  the  fortunate  position  of  being  able  to  pay 
for  this  great  terminal,  in  large  part,  out  of  the  surplus 
earnings  of  the  prosperous  years,  during  which  it  was 
under  construction.  The  Xew  York  Central  Co.,  on  the 
other  hand,  has  been  obliged  to  raise  the  money  for  the 
new  Grand  Central  station  almost  entirely  by  bond  is- 
sues and  short-term  notes.  The  fixed  charges  on  this 
huge  investment  represent  a  standing  burden  upon  the 
company's  earnings,  which  means  a  material  reduction 
in  the  company's  dividends  and  a  handicap  to  its  ex- 
pansion in  other  directions  for  which  investment  is  de- 
manded. 

A  definite  statement,  showing  the  extent  to  which  ex- 
pensive passenger  terminals  increase  the  cost  of  trans- 
portation is  furnished  in  a  recent  report  to  the  stock- 
holders of  the  Xew  Y<>r',.  Xew  Haven  &  Hartford  R.R. 
by  President  Howard  Elliott.  We  quote  as  follows  from 
the   report  : 

The  Increase  in  rentals  ($2,162,100  since  June  30,  1913)  is 
due  largely  to  tie-  constantly  Increasing  Investment  in  the 
Grand  Central  passenger  terminal  at  New  York,  in  1903  the 
payment   made  by   the  New   Haven  company   fur  the  entrance 

to  New  York  City  and  for  the  use  of  the  passenger  terminal 
was  $1,088,182.  For  the  year  ending  June  30,  1913,  it  was 
(2,983,969,  or  about  30c.  tor  each  passenger.  The  cost  will 
be  more  for   the   year   ending  June   30,    1914. 

The  average  revenue  from  each  passenger  carried  em.'  mile 
on  the  New  Haven  road  is  onlj  1.77c,  and  the  average  pay- 
ment per  passenger  is  only  32c  This  low  average  is  due  to 
the  large  number  of  passengers  carried  in  suburban  terri- 
tory at   rates  which   range   from    '   ■  ■    i,,   i ,-.   per   mile. 

At  the  same  time  Ho-  expenses  of  this  commutation  traffic 
are  particularly  heavj  en  account  ol  thi  verj  burdensome 
eost  of  the  passenger  terminals  both  at  Net*  York  and  Boston. 
Notwithstanding    (he    extremely    low    commutation    rates    the 

efforts  of  son f  the  public  authorities  have   been  to  reduce 

(loin  still  further  The  Public  Service  Commission  ol  New 
Fori  ordered  substantial  reductions  in  the  very  low  commu- 
tation iic  between  Mi  "  "i  ■"  i  suburban  points  ami  New 
Veil-  City.  Th,'  Supreme  Court  of  New  Fork  set  aside  this 
order,  ion  thi  New  York  Legislature,  which  has  just  ad 
J '(o'd    pai  ■  ■  'i   .hi   ai  i    making    the   same   reductions 

It  ought   In  be  clear  to  even  a  wayfaring  man  thai  a 
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railway  or  any  other  concern  cannot  long  continue  to  <lo 
business  al  a  cosl  greater  than  the  return  it  receives.  If 
it  had  been  proposed  to  the  New  Haven  commuters  that 
tin  \  should  pay  the  actual  cost  of  the  magnificent  build- 
ing at  42d  St.,  they  might  have  been  less  enthusiastic 
over  it.  But  it  is  clear  enough  that  in  the  long  run  the 
commuters  must  do  this,  unless  other  traffic  carried  by 
the  railway  is  to  be  charged  more  than  its  fair  proportion 
in  order  to  make  up  the  deficiency 

If  the  example  of  New  York  City  were  to  be  followed 
the  country  over  and  passenger  stations  involving  a  fixed 
charge  of  30c.  per  passenger  using  them  were  to  be  built 
every  where,  the  bankruptcy  of  all  the  railway  cor- 
porations would  promptly  follow.  This  would  happen 
even  if  the  rates  of  fare  were  made  high  enough  to  cover 
this  fixed  charge,  for  such  an  increase  of  fares  would  cut 
down  travel  so  much  that  passenger  traffic  would  be 
everywhere  conducted  at  a  loss. 

As  we  have  before  pointed  out,  such  enormously  ex- 
pensive passenger  stations  are  unknown  in  Europe  and 
are  a  recent  American  development.  The  serious  thing- 
is  that  expenditures  of  this  sort  are  being  forced  on  the 
railways  by  legislatures  and  State  Commissions,  who  for- 
get that  in  the  long  run  the  public  itself  must  pay  for 
such  luxuries. 

''Two  or  three  cubic  yards  of  masonry  saved  a  fatal  dis- 
aster." That  is  the  headline  which  might  very  approp- 
riately be  placed  over  the  account  which  appears  else- 
where in  this  issue  of  the  derailment  on  Apr.  13,  on  the 
New  York.  New  Haven  &  Hartford  Et.R.  The  circum- 
-  briefly  summarized  are  as  follows:  A  Eas1  expr  ss 
train  was  running  on  the  outside  track  of  the  four-track 
road.  The  electric  locomotive  at  the  head  of  the  train  was 
deraili  d  al  a  curve  and  after  running  a  considerable  dis- 
tance along  the  ties  diverged  to  the  side  of  the  roadbed 
i  ached  a  highway  nndercrossing  consisting 
of   twi  arches   side   by   side.     Some   unknown 

draftsman  or  engineer   who  designed   this  crossing   pro 
vided  substantia]  parapi  ts  a1  the  sides  of  the  track.    Th<  ■■. 

were   low   parapets,    rising    no!    re   than   one   fool    or 

so  above  the  rail  level  and  were  probably  built  more  to 
give  a  good  looking  finish  to  the  arch  below  it  than  with 
lea  of  safeguarding  tram-.  The  parapets  were,  ho\i 
ever,  very  substantial  pieces  i  E  ma  onry  work,  being  made 
Jock-  2  ft.  or  SO  hi  width.  When  the  derailed 
loeom<  "■     'I      had    swerved     I'ar 

i  from  tin  i   ii  -i  mi  I.  tins  coping  with 

great  force.    The  hugi     I ,    ome  tons  in  weight,  w  ere 

uppoi  i    and  throw  a   into  the  road 

A  member  of  tl lito  I     oinei  ring  Mews 

who  \  i  ~i  t<<  I   the  -I' in    of  the  wreck   shortly  alter  it   oc- 

ii    was  collision    ••■  ith   thi     parapel 

wbub  diverted  the  derailed   locomotive  back   toward   'l 

,  ml  enabled  H  to  cross  the  bridge  withoul  plunging 

■  !,■  into  the  road   bi  low,  be    would  otherwise 

probabl     ha  e  oci  urred      l"t  i     ■•'■  •  oui  i     impo    iblc  foi 

ould   or   would    not 

ned    had    there    been    mi    parapel    over    th  ■ 
bridge,  but    the   probability 

ird    "i  ei. 


sonry  made  all  the  difference  between  the  accident  whii| 
caused  no  loss  of  life  and  only  trifling  injuries  to  persoj 
and  one  which  might  very  easily  have  proved  one  of  tl, 
most  serious  in  the  history  of  the  company  in  the  nui 
In  r  of  killed  and  injured.  We  believe  the  New  Havi 
officials  may  well  congratulate  themselves  on  having  nn! 
rowly  escaped  a  serious  disaster  and  a  disaster  moreovi 
which,  if  it  had  occurred  might  easily  have  proved  til 
last  straw  in  forcing  the  unfortunate  Xew  Haven  cori,' 
pany  into  bankruptcy.  In  the  present  state  of  publ 
opinion  in  Xew  England,  the  Xew  Haven  railway  ca, 
not  have  a  serious  wreck  without  bringing  down  upon  i 
self  a  storm  of  public  indignation  which  it  would  I 
most  difficult  to  meet.  It  is  earnestly  to  be  hoped  th; 
the  freedom  from  serious  accident  on  the  Xew  Hum 
which  has  continued  since  the  new  management  was  fir; 
installed  may  long  endure. 

It  has  seemed  to  us  worth  while  to  emphasize  partici 
larly  this  feature  of  the  recent  Xew  Haven  derailmei 
since  it  serves  to  call  attention  to  one  of  the  weak  poin 
in  American  railway  practice  which  ought  to  be  remediei 
We  refer  to  the  failure  to  place  some  sort  of  parapet  pn 
tection  at  the  sides  of  important  bridges  and  viaducts. 

It  is  probably  true  that  on  a  large  proportion  of  Ame 
ican  railways  the  cost  of  such  protection  would  not  1 
justified;  or,  to  put  it  another  way,  there  are  other  d 
rections  in  which  the  expenditure  of  that  amount  ' 
money  would  secure  greater  results  in  the  way  of  publ 
benefit.  There  are,  however,  many  miles  of  main-lii 
trunk  railways  of  very  heavy  traffic  in  the  United  Stftti 
on  which  a  much  higher  standard  of  safety  ought  to  pri 
vail,  and  where,  in  fact,  such  provisions  for  safety  in  il 
case  of  derailments  can  be  defended  on  purely  eeonom 
grounds. 

There  are,  for  example,  a  good  many  railway  bridgi 
built  nowadays,  the  cost  of  which  is  half  a  million  to 
million  dollars  or  more.     It  is  well  established  standat 
practice  to  provide   inside  guard   rails  and  outside  gnat 
timbers  on  the  floors  of  all   bridges  and  these  are  eXCi 
lent    so    far  as   they   go.      The  additional   safeguard   OJ 
parapet   guard   to  bold   any  derailed   car  body   in   line  an 
keep    ii    from    striking   one   of    the    bridge    web    melllbcv 
would    cosl    a    trifling    amount    in    comparison    with   t'n 
value  of  the  structure  which   it  protects,  and  besides  ft 
value  of   the    bridge   one    must    consider   the   human   live 
which  are  at   risk  and  the  great   properly  loss  which  mn 
be  involved  in  a  train  wreck. 

Such  "collision  struts'"'  have  occasionally  been  §P 
vided  mi  important  bridges,  but  they  are  still  far  apt 
common   on    through    bridges    while    nothing   whatevet 

done  as  a   rule leek  bridges  in  the  way  of  parapet  pn 

tection.  On  masonry  structures,  low  parapets  are  usufJI 
constructed,  but  are  designed  rather  to  give  the  structttT 
finished  appearance  than  proportioned  to  act  as  nil  el 
I'ective  safeguard   to  withstand   the  lateral   force  of  a  tl 

railed    ear  or    loc five.      In    building   a    masonry   stTUl 

lure,  the  additional  cost   of  making  a  parapel   sufficient! 

i  roup   and   massive  to  be  a   real  safeguard   to  n  derai* 

I  rain  would  represent  only  a  small  percentage  of  the  tota 

in  I.       In    England,    where    the    safeguarding    of    hiiinti: 

live    in  railway  service  is  much  more  emphasized  thai)  H 

tit ry,  the  provision  of  some  sort  of  parapet   prOW 

i  ii 1 1 1  for  trains  on  high  viaducts  is,  we  believe,  well  DJgl 

i1      This   i-  done   not  w  ithslanding  the   fad   KU 

di  i  ,M  I  mi  in  i     "I    Kni'li  b   rolling  stock  are  much   less  W 
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■at  tliiin  of  American  rolling  stock.  In  either  coun 
t  .  however,  every  railway  engineer  must  recognize  that 
derailment  is  always  possible  of  occurrence  at  any 
nt  along  a  railway  track:  and  reasonable  provision  to 
nimize  the  disastrous  result-  of  such  a  derailment  is 
jperlv  part  of  an  engineer's  responsibility. 


Alfred  HoM© 

|\i.    American  engineering  profession  looked  up  to  Al- 

ffoble. 

The   news  of   his   sudden   death   will   bring  a   sense   of 

rsonal   loss   to   thousands  of   engineers   who   had   uevei 

;  Mr.  Xoble  personally,  but  who  appreciated  the  great 

vice  which   he  had   rendered   and   realized  that 

.  great  ability  and  strong  personality  had  done  much 

raise  the  engineering  profession  in  public  esteem. 

Elsewhere  in  this  issue,  in  presenting  to  our  renders  a 

■cut  portrait  of  Mr.  Xoble,  we  have  given  a  brief  record 

his  life  and   professional   achievements.     It  is   lifting. 

wever.  that  something  more  should  lie  said  in  this  place 

ncerning  the    unique   public   service    which    Mr.    Xoble 

idered.  We  believe  it  is  within  hounds  to  say  that  there 

■  few  men  to  whom  the  people  of  the  United  States  owe 

[Water  debt  of  gratitude  for  important  services  rendered 

a  time  of  crisis  than  to  Alfred    Xoble. 

In   1895,  Congress  was  on  the  point  of  passing  a  bill 

ling  for  a  government  guarantee  of  the  bonds  of  the 

agua  Canal  Co.     There  was  a  very  strong  sentiment 

favor  of  the  passage  of  the  bill  among  members  of  both 

Mouse  and   Senate.     The  assurances   held   out  were 

1  it  the  entire  cost  of  building  a  ship  canal  across  Xica- 

^ua  connecting  the  two  oceans  would  be  only  $65,000.- 

There  were,  however,  in  Congress,  a  few  statesmen 

io  were  not  swept  off  their  feet  by  the  great  pressure 

erted   in    favor  of  the  passage  of  the  bill.     They   put 

nil  the  plea  that  before  the  United  States  should  lend 

credit  to  the  enterprise  it  should  investigate  the  pro- 

t  through  a  board  of  engineers  of  its  own  selection. 

This  proposition  was  so  entirely  reasonable  that  it  suf- 

ed  to  defeat  the  1 l-guarantee  bill.     In  its  stead  an 

i  Was  passed  creating  the  Nicaragua  Canal  Commis- 
'ii.  to  be  composed  of  one  engineer  from  the  Army, 
e  from  tin-  Navy,  and  one  from  civil  life.  This  Com- 
BSion  with  ii  very  small  appropriation  and  a  very  lim- 
d  time  in  which  to  work,  was  required  to  report  as  to 
ility  of  the  Nicaragua  canal  enterprise.  Presi- 
m  Cleveland  appointed  as  the  members  of  that   Com 

1  ol I    (afterwards   General)    William   Ludlow 

"'I  'I)-  Army,   Mordeeai   T.  Endieotl    from  (he   Navv, 
I  Alfred    Xoble   from  civil  life. 

The  situation  was  one  which  demanded  engineers  of 
'lit.v  with  sufTieicn!  independence  to  form  their  own 
oiona  and  not  be  swerved  from  a  straight  course  by 
influences  brought  to  bear  by  the  corporation 
'  "civ  under  investigation.  The  report  made 
tin-  commission  showed  Hint  the  advantages  of 
ii  canal  route  had  been  greatly  over- 
imated  mid  thai  the  cost  of  building  a  canal  there 
1,1,1  be  far  greater  than  the  estimates  made  by  the 
ial  compam . 

ntercsted    in    tin-    Nicaragua    Canal    enterprise 
opted  ever)   possible  means  to  discredit  (he  report  ;  but 
•v  were  never  afterward  able  to  command  it  largi    men 
blii      npport.     The  sound  advice  of  t|u.sv.  engi- 


neers saved  the  nation  from  lending  its  credit  to  a  private 
corporation  which,  if  it  had  undertaken  the  Nicaragua 
work,  would  have  inevitably  met  failure. 

The  second  great  opportunity  of  Mr.  Xoble  to  render 
public  service  came  when  in  1899  Congress  created  the 
Isthmian  Canal  Commission,  with  instructions  to  find 
the  best  possible  route  for  a  ship  canal  across  the  Central 
American  Isthmus.  Mr.  Noble  was  appointed  one  of  the 
members  of  this  commission  and  he  and  the  late  George 
S.  Moi'i.-on  were  recognized  as  its  leading  engineers. 
Without  doubt.  Mr.  Noble's  large  experience,  tactful 
firmness,  and  ability  had  large  influence  in  determining 
the  conclusions  of  the  Commission. 

It  was  this  commission  which  after  two  years  of  sur- 
veys and  investigation  recommended  that  the  United 
States  should  adopt  the  Panama  route.  The  experience 
which  has  been  gained  since  that  time  has  fully  confirmed 
the  wisdom  of  the  recommendations  made  by  that  com- 
mission. 

It  was  seven  years  later  when  Mr.  Xoble  had  the  op- 
portunity to  render  what  was,  without  doubt,  the  great- 
est public  service  of  his  life.  The  government  had  started 
construction  work  on  the  Panama  route,  and  the  ques- 
tion came  up  for  decision  as  to  whether  a  sea-level  canal 
or  a  lock  canal  should  be  undertaken.  To  advise  upon 
tin-  momentous  question.  President  Roosevelt  created  an 
International  Commission  of  engineers,  made  up  of  five 
eminent  members  of  the  engineering  profession  repre- 
senting foreign  countries  and  eight  prominent  American 
engineers. 

As  most  of  our  readers  will  remember,  all  the  foreign 
engineers  and  three  of  the  American  engineers  united 
in  a  majority  report  advising  the  construction  of  a  sea- 
level  canal.  Five  American  engineers  with  Mr.  Xoble 
at  the  head  stood  out  in  favor  of  a  lock  canal.  We  say 
"Mr.  Noble  at  the  head."  because  from  his  long  experi- 
ence in  connection  with  the  lock  at  Sault  Ste.  Marie,  he 
was  better  able  than  any  engineer  upon  the  commission 
to  speak  authoritatively  with  respect  to  the  construction 
and  operation  of  ureal  ship  canal  locks.  To  Alfred 
Noble's  discerning  wisdom  ami  independent  judgment 
and  to  his  willingness  to  stand  m  a  minority  in  defense 
of  what  he  believed  to  be  right,  the  country  :  \es  it  today 
that  it  did  not  undertake  what  we  now  know  would  have 
been  the  folly  of  a  sea-level  canal  al   Panama. 

In  the  struggle  which  followed  the  submissioj  of  these 
two  conflicting  reports.  Mr.  Noble's  anility  and  strong 
forceful  personality  had  much  to  do  with  the  fin,  '  *!>'- 
cisiou  by  which  those  in  authority  rejected  the  majo.-ity 
report   and  adopted   that   of  the  minority. 

In  reviewing  these  three  great  public  services  rendered 
by  Alfred  Noble  to  the  nation  it  will  be  universally 
agreed  that  his  name  deserves  high  prominence  in  con- 
nection with  our  greatest  national  engineering  work,  the 
Panama  Canal.  Il  detracts  nothing  from  the  honor  due 
to  those  who  have  borne  the  burden  ami  heat  of  the  days 
ami  years  during  the  long  period  of  construction  nt  Pan- 
ama  to  give   honor  to  the  great    engineer   whose  sound 

judgment  I  incorruptible  integrity  enabled  the  nation 

to  steer  a  straight  course  in  undertaking  this  hugesl  of 
engineering  feats  and  avoid  the  disgrace  attendant  upon 

disastrous    failure. 

It  can  l>c  -aid  of  Mr.  Xoble,  without  fear  of  contra- 
diction, thai  he  won  his  waj  to  the  foremost  position 
which  he  occupied  as  the  leading  American  civil  engi- 

neer   of   his    time   by   sheer    force   of    ability.       Mr.    Xoble 
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was  always  a  quiet  and  modes!  man.  absorbed  in  his  pro- 
fessional work.  lie  never  tried  to  advertise  himself  nor 
attempted  to  put  his  professional  work  in  any  way  on  a 
commercial  basis.  The  great  responsibilities  which  were 
laid  upon  him  came  to  him  because  he  was  a  man  who 
inspired  confidence  in  both  his  ability  and  his  integrity. 

For  a  dozen  years  in  his  early  profes  ional  career  he 
worked  steadily,  patiently  and  practically  unknown  as  an 
assistant  engineer  on  government  work;  hut  it  was  lie/ 
experience  which  he  gained  there,  even  more  than  that 
which  he  gained  in  fields  id'  other  engineering  work, 
which  in  later  years,  enabled  him  to  solve  correctly  the 
vast  problems  which  were  laid  before  him  in  connection 
with  the  Panama  Canal  enterprise. 

We  may  no!  take  space  to  speak  at -length  here  of  his 
other  great  works  as  an  engineer,  such  as  the  Pennsyl- 
vania terminal  in  Xew  York  City.  It  is  worth  while, 
however,  to  emphasize  the  high  regard  in  which  he  held 


his  profession.  Much  of  his  time  in  recent  years  ha< 
been  devoted  to  work  tor  the  benefit  of  the  profession  u 
connection  with  the  engineering  societies  of  which  he  vvaf 
a  member.  Last  year,  be  was  President  of  the  Aim 
Institute  of  Consulting  Engineers  and  be  bail  been  |\, 
two  years  one  of  the  Managers  of  the  American  Sociefa 
of  Mechanical  Engineers.  In  1903  he  was  President  oj 
the  American  Society  of  Civil  Engineers. 

One  of  the  last  pieces  of  work  which  be  undertook  anc 
to  which  he  had  devoted  a  great  amount  of  time  and 
energy  was  in  connection  with  a  joint  committee  of  tin 
national  engineering  societies  organized  to  frame  a  model 
code  for  the  registration  of  engineers.  Mr.  Noble  was  thi 
chairman  of  this  committee  and  he  devoted  to  the  task 
a  great  amount  of  painstaking  thought.  It  was  charae- 
teristic  of  the  man  that  with  all  the  great  responsibilities 
laid  upon  him,  he  was  willing  to  give  liberally  of  his  time 
and  energy  to  benefit  the  members  of  his  profession. 
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Sir — I  notice  in  your  issue  of  April  r)  your  edi- 
torial "Concerning  Calamity  Reservoirs,"  in  which  you 
state  that  Mr.  Alvord's  design  for  a  dam  providing  per- 
manent openings  through  the  base  for  flood  control  is, 
so  far  as  you  know,  a  new  type.  You  may  be  interested 
in  a  description  of  a  dam  of  this  type  suggested  by  the 
writer  as  one  possible  method  for  the  control  of  the 
Passaic  River,  in  New  Jersey,  in  1903.  You  will  find  this 
description  in  detail  on  p.  34,  etc.,  of  the  Annual  Reporl 
of  the  Slate  Geologist  of  New  Jersey,  for  1903.  Dia- 
grams are  given  showing  the  calculated  effect  of  this 
method  of  control  upon  three  typical  floods.  Quoting 
from  p.  37:  "In  practical  operation  such  a  controlling 
dam  would  be  provided  with  openings  which  would  have 
qo  pro  ision  for  closing,  bul  which  could  qo1  possibly, 
at  any  stage  of  the  river,  pass  a  greater  quantity    than 

17,0 dee  feel  per  second." 

C.  C.   Vermeule. 

303  Broadway,  New  York,  Apr.   L0,   L91  I. 


A  MoEfimtraneir&tt  ft©  Alffredl  MoMe 

Sir     American  engineers   will   be   universally  shocked 
as  the  neu.-  i-  conveyed  to  them  of  the  death  of  Allied 

Noble,    a    man    Who    b:i-    been    ho ed    WJ 1 11    the    |  ire- idency 

of  the    American  Society  of  Civil   Engineers,  and  who  in 
In-  liiet one  achii   ed  a  iter  honor  in  th    unn   rsal 

t  in  which  he  was  held  by  everyone  who  knew   him 
w  of  him. 
It    •  now  Mr.  Noble  pei    m 

ally,  exeepl   in  a  very  ca  ual  way,  bul   hia  life  worl<  has 
been  an   inspiration  and  an  i    alted  e  ample  to   mi    I  n 
i     I  havi    no  doubt   it  ha    been  to  hun- 
dreds of  other  engii 

Growing  out  oi  it  red  to  m< 

i]  tune  tune  for  the  engineering  I 


in  some  unusual  way  to  recognize  the  value  of  his  services 
to  the  world  at  large,  as  well  as  to  engineering.  Can  we 
not  now  inaugurate  a  strong  movement  having  for  it^ 
purpose  the  erection  of  some  suitable  monument  or  in 
morial  illustrating  in  some  degree  to  generations  to  come 
the  great  work  Mr.  Noble  performed  and  the  loss  the  Dfl 
tion  sutlers  in  his  death  ? 

Hugh  L.  Cooper. 

10]    Park  Ave.,  New  York,  Apr.  20,  1914. 

|  In  view  of  Mr.   Noble's  great  services  to  the  nation  i:i 
shaping  the   plans   for  the   Isthmian    Canal   entcrpn 
would    be   most    appropriate    if  a    memorial   to   him 
planned   in  connection  with  thai  work. — Ed.] 

Tlh©  E^yaE  IFLestmMs  off  Psetmdlo= 
EDk&  gp  na  ©  <ss"H  na  g£ 

Sir  —  Here  is  an  incident  which  jusl  came  to  the  writ- 
er's  knowledge,   and    which    should    interest    your   rend. 

A   few  years  ago.  the  town  of   Valentine,   Neb.,  with  it 
population   of  about    11)00,   issued    bonds  to   build   a   mu- 
nicipal  hydro-electric   plant.     A   self-proclaimed  ere 
was  employed,  for  a   fee  of  $."><H>,  lo  prepare  the  plan 
specifications.      The   earth-lill    type   of   dam    was   chosen. 
No  core  wall  of  any  kind   was  used.     The  material   for  thl 
lill    was    largely   sand,   although    a    very    line   sand.     The 
fill    was   made   in    the   winter  and    was  compacted   only  by 
Hushing.     The  spillway    was   placed   about    Ihe  eenti 
the    dam    ami    was    made    by    pulling   a    li     to    S-in.    layel 
of  concrete  on   lop  of  the  earth   lill.  extending  il   el 
Ihe   toe  mi    ihe   (low  nsl  ream   side  and   about    Iwo-thil 

Ihe   way  dowi Ihe   upstream   side.      A   concrete  dram. 

hi  i 'iiough   lo   lake   tin-  average   How  of   Ihe  sr  renin 

placed    under   the     pillwny.      This    drain    was   closed    I)] 

v len  gate  operated  from  the  top  of  the  spillwaj 

The  first  time  Ihe  dam  wn  idled,  ihe  water  rose  to 
within  a  lew  inches  of  the  top  of  Ihe  spillway  when  thi 
dm  ettlcd  under  lla-  concrete  and  Ihe  w  bole  npi'IlWB.1 
ueni  .oil .    Tbe  i  nli  ne    have  not  i  urncd  ■ 
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The  town  now  has  a  $43,000  debt,  is  buying  its  light 

f  in  a  private  plant,  and  has   about   reached   the   legal 

1  lit  of  bonded  indebtedness  for  cities  of  this  class  so 

t  t  it  can  expend  only  a  limited  amount  to  repair  the 

nt.     Indeed,    it   is   doubtful    if    the    stream    is    large 

mgh  to   furnish   power    anyhow.      The   writer   would 

!S8  that  it  is  flowing  at  the  rate  of  about  150  sec. -ft. 

v;  in  dry  weather  it  would  not  reach  that.     The  tur- 

es  were  to  operate  under  a  head  of  20-25  ft. 

\~o  comments  are  needed  on  this  depressing  calamity. 

e  question  is  what  are  engineers  as  a  body,  going  to  do 

|  prevent  repetitions  of  the  story  ? 

M.  A.  Repass. 
Valentine,  Xeb.,  Apr.  4,  1914. 


crefte  Desigfira 

•hi — The  papers  by  Charles  A.  Gilchrist,  one  of  which 
ears  in  your  issue  of  liar.  26.  1914,  on  Internal 
esses  in  Reinforced-Concrete  Beams,  bring  out  some 
the  concerning  this  subject  that  will  probably  fail 
make  the  impression  that  they  might  on  account  of 
tar  t   That    they    are   entirely   surrounded    by   mathe- 

•  <  -.  Practical  engineers  do  not  like  to  wade  through 
-  of  mathematics  to  reach   islands  of  truth. 

i in-  of  these  truths  is  that  steel  in  concrete  is  prac- 
illv  useless  for  carrying  shear  (as  shear  in  the  steel), 
was  common  practice  among  designers  p  few  years  ago 
design  stirrups  for  shear,  shear  in  the  steel.  In  fact 
■  book  boldly  gives  this  method  of  design  when  the 
rrnps  me  vertical.  Others  use  vague  language  about 
IT*-"  that  could  be  interpreted  in  the  same  way.  Only 
i'W  years  ago  ad  building  codes  allowed  10,000  to  12,- 

•  Hi.  per  si |. .n.  shear  on  rods  in  concrete.  There  is 
doubt  that  many  designers  still  adhere  to  it.  I  showed 
this  practice  as  totally  wrong  about  eight  years  ago. 

Another  truth  that  Mr.  Gilchrist  discovers  is  that 
rrups  do  not  take  part  in  bearing  the  primary  stresses 
a  beam.  He  finds  that  they  help  some,  something  on 
principle  that  "every  little  helps."  1  have  been  try- 
£  for  eight  years  to  convince  engineers  that  stirrups  are 
■nt  a-  asinine  a  piece  of  tomfoolery  as  could  be  in- 

Mr.  Gilchrist  further  finds  thai  stirrups  ami  the  main 
nforcing  rods  should  In1  joined  with  a  curve  ami  m>i  a 

Hrp  angle.     For  this  same  period  of  years  1   have  been 
ing  to  emphasize  Mi  is  also,      li    leads  logically   to   the 

•  ichision    that    the    main    reinforcing    rods    should    be 

<rved  up  into  the  upper  part  of  the  beam   toward   the 

■pport. 

Mr.  Gilchrist  finds  that  these  bent  up  rods  should  lie 

chored  in  the  upper  part  of  the  beam.     This.  too.  could 

nd  in  a  series  of  articles  in    Kniunkkuixo    News. 

1906.     If  Mr.  Gilchrist,  by  training  the  ellipse  or  the 

hamrock"  of  stress  mi   the  problem,  can   discover  that 

•  rodded  column  is  in  the  srme  class  with  all  of  these 
LOT  monstrosities,  he  will  he  doing  the  world  a  service, 
it  it  is  doubtful  if  he  can  gel  engineers  to  take  up  with 
fsc  needed  reforms  unless  he  can  reach  them  through 
e  medium  of  unlimited   free  literature. 

Kiiu  M:n  < .'oiii  ki:v. 
.diela    Hank    Hldg.,    Pittsburgh,   IVnu., 
\it.   I  I.   191  I. 


Tlhe    Flirsft  Cb^   MtrmEarag^eirslhiap   lira 

FeEairiiSyllv^iansi  FaMedl  h>y  a 

Catty  Eiajgainveeir 

Sir — In  Engineering  News,  of  Apr.  2,  1914,  I  note 
the  announcement  that  Inglewood,  Calif.,  has  appointed 
its  City  Engineer  as  City  Manager.  I  cannot  resist  call- 
ing attention  to  the  fact  that  Inglewood  has  nothing  on 
Titusville,  Penn.,  for  on  Dec.  15,  1913,  the  Council  of 
this  city  appointed  its  City  Engineer,  H.  A.  Holstein, 
City  Manager,  adding  a  nice  increase  to  his  salary  as  City 
Engineer. 

Mr.  Holstein  has  been  City  Engineer  of  Titusville  for 
nearly  nine  years,  and  has  had  charge  of  about  $250,000 
worth  of  city  improvements  in  that  time,  and  had  dem- 
onstrated his  worth  sufficiently  to  warrant  the  Council 
in  appointing  him  City  Manager— the  first  one  in  the 
State  of  Pennsylvania. 

I  attach  hereto  a  copy  of  our  ordinance  covering  the 
creation  of  the  office,  and  defining  the  duties,  also  the 
ordinance  which  distributes  the  executive  powers  of  the 
city  government,  and  defines  the  duties  of  the  different 
Superintendents  who  form  the  Council. 

L.  O.  Bradley. 
Supt.  Public  Safety. 

Titusville.  Penn.,  Apr.  9,  1914. 

|  The  ordinance  creating  the  office  of  City  Manager  for 
Titusville,  with  the  omission  of  formalities,  is  as  follows: 

Sec.  1.  Be  it  ordained  by  the  Council  of  the  city  of 
Titusville,  cte. :  That  Council  may  appoint  an  officer  to  be 
known  as  City  Manager  who.  under  the  direction  of  the 
Superintendents  of  the  various  City  Departments  and  the 
Council,  shall  have  general  supervision  over  and  direction  of 
the  administration  of  the  City's  affairs.  Said  appointee  to 
hold  office  until  removed  by  Council  and  be  paid  the  sum  of 
$75  per  month,  in  addition  to  salary  as  City  Engineer. 

Sec.  2.  The  City  Manager  shall  see  to  it  that  the  laws  and 
ordinances  relating  to  the  City  and  its  affairs  are  enforced; 
that  the  employees  in  the  various  departments  faithfully  and 
efficiently  perform  their  duties  and  that  the  property  of  the 
City  is  properly  cared  for. 

Sec.  3.  The  City  Manager  shall  have  power  to  purchase 
necessary  material  and  supplies  for  the  City  where  tlie 
amount  involved  does  not  exceed  $25.  He  shall  carry  out 
the  instructions  of  Council  and  of  the  Superintendents  of 
Departments,  and  shall  recommend  to  Council  for  appoint- 
ment necessary  servants  and  employees  and  for  dismissal  all 
unnecessary  and  inefficient  servants  and  employees.  Amounts 
in  excess  of  $25  must  be  advertised  for  and  bought  on  con- 
tract,   by    him. 

Sec.  4.  The  City  Manager  shall,  when  requested,  attend 
meetings  of  Council  and  report,  in  writing  when  requested, 
on  any  matters  pertaining  to  the  City's  affairs,  and  shal', 
from  time   to   time,   recommend   measures  for  its   welfare. 

Sec.  5.  The  City  Manager  shall  take  the  oath  required  by 
law  of  municipal  officers,  and  shall  give  bond  for  the  faithful 
performance  of  his  duties  and  the  prompt  accounting  lor 
funds  ami  property  which  may  come  into  his  possession,  in 
the  sum  of  $3000.  to  be  approved   by  Council. 

The-other  ordinance  mentioned  by  Mr.  Bradley  distri- 
butes "all  the  executive  and  administrative  powers,  au- 
thority ami  duties  of  the  city'*  among  the  five  depart- 
ments and  superintendents  "prescribed  by  Act  of  Assem- 
bly"  [Commission    Governmenl    Act],  as   follows: 

Sec    l.     .     .     .     The  Mayor,  who  is  declar  a  by  He    law  the 

Superintendent    of    He'    Dei ''    Public    Affairs,    shall 

perform  and  discharge  tie  pi  (vers  and  duties  expressl: 
scribed  by  law,  and  In  addition  shall  have  supervision  ana 
control  "-.'I  'lie  office  of  City  Solicitor,  Citj  Clerk,  Sealer  •  ■< 
Weights  ana  Measures,  the  officers  ai^d  employees  assigned 
bj  ordinance  t"  the  Mayoi  -  offl  e  and  Pollci  Department, 
and   tie-   property   connected   with   anj    of  them 

The  Superintendent  ol   Finance  and    Vccounts  shall  perforin 
and  discharge    thi    powers  and  duties  expressl]    pn 
law  and  in  addition  shall   have   supervision   ana  control   over 
the   office   of   Cltj    Controller,    >'ii>    Treasurer,    C 
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ind  Collector  of  Taxes  and  License  Fees,  and  over  all  the 
subordinate  officers,  employees,  and  property  conflicted  with 
any  of  them. 

The  Superintendent,  of  Public  Sa/ety  shall  have  supervision 
and  control  over  the  Fire  Department,  Health  Department 
and  all  subordinate  agencies  affecting-  public  health,  boiler 
inspection,  building  inspection,  removal  of  garbage,  bill 
boards,  fire-alarm  system  and  all  subordinate  officers,  em- 
ployees and  property  connected  with  any  of  them. 

The  Superintendent  of  Streets  and  Public  Improvements 
shall  have  supervision  and  control  over  all  public  improve- 
ments of  every  kind,  street  cleaning  and  repairs,  sidewalks, 
sewers,  new  work  and  repairs,  bridges,  conduits,  public  utili- 
ties, office  of  City  Engineer,  and  all  subordinate  officers,  em- 
ployees and  property  connected  "with  any  of  them. 

The  Superintendent  of  Parks  and  Tublic  Property  shall 
have  supervision  and  control  over  the  City  Hall,  all  public 
parks  and  public  property  not  hereinbefore  assigned,  water 
department,  markets,  public  library,  City  planning  commis- 
sion, street  lighting  and  all  subordinate  officers,  employees 
and   property   connected   "with   any   of   them. 

Sec.  2.  The  Superintendent  of  each  department  shall  make 
and  enforce  such  rules  and  regulations  not  inconsistent  with 
law  or  ordinance  as  may  be  deemed  necessary  to  secure 
efficient  service  in  his  department  or  the  business  in  charge 
thereof. 

Sec.  3.  All  Superintendents  of  Departments  are  the  Agents 
of  the  Council  only,  and  all  their  acts  shall  be  subject  to 
review  and  to  the  approval   or  revocation  by  the  Council. 

Those  who  have  been  following  the  city-manager  plan 
closely  will  notice  that  Titusville  departs  from  that  plan 
as  usually  adopted  in  that  the  CiiS  Manager,  instead  of 
being  the  sole  executive  officer  of  the  city,  is  under  the 
direction  of  both  the  Council  (or  commission)  as  a  whole 
and  its  individual  members  in  their  respective  capacities 
as  department  heads.  It  will  be  interesting  to  see  how 
this  departure  from  what  may  be  termed  the  model  city- 
manager  plan  will  work. — Ed.] 


Sir  In  Engineering  News,  Mar.  5,  1914,  George  L. 
Jensen's  article  entitled.  "The  Design  of  a  Built-in  Brick 
Chimney,"  refers  to  "The  Design  of  a  Brick  Chimney," 
bj  J.  Norman  Jensen,  which  article  appeared  in  Engi- 
neering News,  May  9,  1912.  This  reference  calls  my 
attention  to  s discrepancies  in  the  earlier  article. 

I  quote  from  Mr.  Jensen  regarding  wind  pressure  on 
an  inclined  surface,  as  follows : 

Referring  to  Pig-,  i  (herewith  reproduced— J.  H.)  let  AB 
repri    enl   thi    total   torce  blowing   on  the  Inclined  surface.     AB 

n    "i...i     mi iponenti     BC    and    AC    respectively. 

parallel  and  normal  to  MX.  Since  this  surface  is  perfectly 
smooth,    the    componeni     BC    Blldes    along    and    is    lost.      The 

\i-     ,,,;,  y      in      I  in  ii      be     resolved      into      COm  - 

ponenti  DC  and  \i>  respectively  perpendicular  and  parallel  to 
ii i i    the    wind.     Component    DC   Is    neutralized    by 

■   m  i "i    mi    I  he   i>i  i"  i    ;  Ide  of.   I  he  i  him 

,,.  Ci  '  D    i  i ■  nt      thai    pa  rl    of.    I  he 

lall      I i"   "\  ei  iiin.u    tin    i  him 

lie  then  proceeds  to  prove  thai    ID        w  con  6,  where 
u  ind  press u  n    pei   square  fool  on  n  verl  ical  |  nor- 
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mal?]  plane."  There  is  no  apparent  reason  for  stopping 
at   l>  and   assuming  that  AD   is   the   active   overturnini 

force.  Why  not  subject  AD  to  a  treatment  similar  it 
that  applied  to  AH,  obtaining  as  a   residue  a  force  Mi 

=    wl   eos56?'   This '  process    could    he   con  til d    indfifi 

nitely,  the  final  residual  being  ADK  =  ivl  cosa>  0  =  A 
This  equation  is  evidently  absurd. 

Again,  the  original  force  AH  and  the  corrcspondin 
force  on  the  other  side  of  the  chimney  combined  with  tli 
calculated  necessary  chimney  resistance  does  not  produc 
equilibrium.  Evidently,  Mr.  Jensen  should  have  faun 
a  counterbalancing  force  for  BC  rather  than  have  i 
''slide  along  and  become  lost." 

Wind  pressure  upon  any  plane  is  produced  by  th&  d1 
rect  impulse  »',  of  the  advancing  particles  and  by  the  n 
action  w.,  of  the  particles  repulsed.  With  perfectly  die 
tic   non interfering',  frictionless  particles,  impinging  on 

normal  surface   w1   =   u\   =    -,   where   v   =    unit   win 

pressure  on  a  normal  plane.  In  the  case  of  an  obl&Jl 
plane  the  conditions  are  as  represented  in  Fig.  2.  A 
represents  the  pressure  due  to  impact  and  BC  that  duel 
repulsion.  Tinier  ideal  conditions,  AB  =  BC  and  a  = 
<f>.  The  resultant  force  MX  is  BD  =  wl  cos26  ac 
ing  normal  to  the  surface.  This  is  the  actual  force  dl 
to  wind  pressure  on  MX  tending  to  overthrow  the  chin 
ney  (if  the  surface  is  part  of  a  chimney  wall). 

In  the  case  of  a  chimney  symmetrical  with  respect  I 
the  direction  of  the  wind  there  is  a  corresponding  fin 
B'D'  on  the  oilier  side  normal  to  M'X'  and  equal  to  B 
=  id  cos2  6.  The  resultant.  OE  =  2  wl  cos3  6,  of  th 
two  forces  is  the  active  overturning  force  due  to  the  pa 
of  surfaces,  hence  the  equation  /"  =  i/>  OE  =s  i 
cos3  0  for  one  side,  or  7'  =     -  wl   cos3  0  for  all  sides. 

This  is  the  formula  given  by  Mr.  Jensen  and  is,  accor 
ing  to  the  above  theory,  correct,  but  was  not  correctly  & 
rived  by  him.  It  should  he  noted  that  P  =  -  wl  ros' 
applies  only  to  symmetrical  chimneys  or  similar  strn 
lures,  and  not  to  wind  pressures  in  general.  The  ge 
oral  form  of  the  equation  would  be 
P  =  1'virl  ros-  0 

where  -v  =  vector  summation  of  the  forces  on  all  sti 
faces.      However,   in    the   ease  of  any    probable   chimin 

the  most  unfavorable  c lition  will  be  when  the  wind 

parallel  to  an  axis  of  symmetry,  and  the  formula 
P  =  Iwlcos*  0 

is  correct,   notwithstanding  its   faulty  derivation. 

Perhaps  more  practical  objection  can  be  made  to  I 
discussion  of  the  comparative  merits  of  the  diffcrenl  ( 
I  ions.     M  r.  Jensen  says : 

In  in,,  eai  Ij  Pin  I  "i  tin-  ;u  In  le  il  ivaa  stated  tli.it  sqttn 
chimneys  are  rarely  bulll  to  great  heights.  This  ia  I 
counted  foi  h>  the  fad  Hint  if  the  projected  area  B 
square,    octagonal,    or    round    chlmne>     Is    represented    bj    I 

in.      [\     then     the     total     wind     pressure    on     the    chin | 

taken  at 

quan     chimneys    I    " 

For   octagonal    chlmne>  h     n   ,  i 

I      i    In H      '    ■ 

II     Is    r\  Id.   lit     I  hat     -■  I  •  1  ■   .  n-r     »  Old    only     llii 

r. ii nomj    bj    ui  Ing    n    round   c u  - 

The  above  quoted  table  may  be  extended  thus: 

TABl  l     I 
Wind  Sootlon  Fibol 

;  q 1   me.  r  I   mi  I  nut 

ii,  i  .,.     •  ii  71wF  1  '">( 

it i  * i  o  .'ii  i  ta 
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re  s  and  /  are  constants  depending  mi  the  diameter 
ti  thickness  of  the  wall.  From  tins,  it  appears  that 
laddering  iriiul  pressure  and  section   modulus  a  round 

ion  is  the  most  (//(economical.  However,  such  Is  not 
tl  case.     A  just   comparison   of   the   different   sections 

t  take  into  consideration  the  smoke  openings  and  ma- 

ry  areas.     In  Table  II,  a  comparison  is  made  between 

LE    II      COMPARISON    OF    WIND    STRESSES    IN    EQUIVALENT 
SECTIONS 


W  to  wind. 

j agonal  to  v 
'.  gonal: 

ort  di:>  to  v 
I  sronal: 

uie  dia   t.i  % 


Smoke         Mas 


Wind 

Section 
modulous 

£^ 

P 

k 

f 

0  TIP 

0  71k 

f 

0.7SP 

0  87k 

0  90f 

0.7VP 
0.73P 

0  80k 

0  84k 

0.961 

II    VII 

lions   having  equal   smoke   areas   and   equal    masonry 

as.  It  will  be  seen  that  the  round  chimney  is  the  most 
Domical,  but  its  advantage  over  the  other  forms  is 
eh  les~  marked  than  indicated  in  Mr.  Jensen's  article. 
ier  things  being  equal,  a  round  chimney  is  to  be  pre- 
rfed,  but  if  conditions  make  a  square  chimney  desirable, 
re  is  no  need  of  being  unduly  prejudiced  against  that 

will  also  be  noticed  from  the  table  that  stress  pro- 
by  a  wind  pressure  normal  to  a  long  diameter  of 
agonal  chimney  is  Si',  greater  than  when  the  pres- 
-   normal  to  a   short   diameter,  as   treated   by    Mr. 

Julian  Hixds. 
Elephant  Butte.  X.  M.,  Mar.  26,  1914: 


Streia^Ulhx  ©f  B©Mecli  TiffiraSjer 
JonEads 

Sir — 'I'll,,    tests    mi    bolted    joints    described    in     ExGI- 

i.imm;    Xkws,  of   Mar.    l!i  ami    26,    1914,  arc  excellent 

ij'i  till  a  much  needed  gap.     'The  bending  in  bolts  cer- 

isl   lie  far  less  than  that  obtained   by  the  method 

''which   the   author  refer-    (load   uniformly   distributed 

Ier  pn tire  length  of  bolt).     It   this  method  were   true, 

ictures  which  1  designed  would  have  failed  long 

iThc   author    has   omitted    at    leasl    one   book    that    has 

til    tin-   very   fact.      I    refer  to  ''Structural    De- 

'"."  Vol.  I,  p.   I.'!.     We  have  there  the  common  theory, 

hi'-'.   I   believe,  mi  the  safe  side;  the  true  distribution 

esses;  and  a  theory  which,  while  nothing  more 

an  an  assumption,   will  agree  roughly  therewith.     On 

is  basis,  a  table  has  I n  computed  from  which  I  ob- 

ill     (2)     below. 

11)     Average  strength  of  -%-in.  bolts  in  double  shear 
ih  wooden  plates,  .-ill  timber  Douglas  fir,  17,900  lb. 
i'.')     Safe  strength  of  same  derived  from  tables.  L600 

.    afety,  11. 
This  i-  n,,t    far  from  correct    practice   if  we  consider 

nation   in   wood,   the   few   tests   made,  ami   (be   fa.  t    thai 
e  joint   was  a  small  one.      It    will  be  noted   that   lower 
lues  per  bolt  are  obtained  on  an  average  for  the 
imber. 

Hon  m  i:    R.   'I'll  IYER. 
Pittsburgh,  Penn.,  Apr.   1 1,  191  I. 


svBadl  IL©c©tnm©ttwe 

Sir — A  continuous  track  or  rotary  rail  section  for 
track  crossings,  similar  to  that  described  in  Engineer- 
ing News,  of  Mar.  5.  1914,  was  invented  by  Fontaine 
about  35  years  ago  and  tried  in  the  railway  yards  at  To- 
ledo, Ohio,  in  1882  or  1  SS:>.  He  was  also  inventor  of  the 
Fontaine  locomotive  which  was  tried  in  this  country  and 
Canada  about  the  same  time. 

H.  E.  Butts. 

428  Belonda  St..  Mt.  Washington, 
Pittsburgh,    Perm. 

[The  Fontaine  crossing  was  different  from'  the  Alex- 
ander crossing  in  several  respects,  and  especially  as  to  its 
operation.  It  had  four  revolving  pieces  of  rail  placed  at 
the  rail  intersections,  each  operated  by  a  connecting-rod 
from  a  central  shaft  which  was  operated  from  the  tower. 
Our  recollection  is  that  in  service  the  working  parts  win-' 
and  became  loose.  In  the  Alexander  crossing,  each  re- 
volving piece  had  a  pinion  on  its  under  side,  engaging 
with  a  horizontal  rack  bar.  The  Fontaine  locomotive 
(with  driving  wheels  resting  on  carrier  wheels  riding  on 
the  rails)  was  a  mechanical  monstrosity,  the  fallacy  if 
which  was  very  soon  exposed. — EDITOR.] 


Sir — In  order  to  "keep  the  record  straight,"  I  would 
like  to  add  my  bit  of  information  m  regard  to  the  ton- 
nage of  vessels  passing  through  the  Suez  Canal.  Less 
than  a  month  ago.  1  spent  a  few  days  at  Sue:'.  Port  Said 
and  ('aim,  where  I  met  officials  of  the  Compagnie  Uni- 
rerselle  du  Canal  Maritime  de  Suez  and  was  given  by 
them  the  following  official  figures:  Traffic  that  passed 
through  the  canal  in  1908,  3795  vessels  of  a  total  of  ];;.- 
633,283  net  tons;  traffic  that  passed  through  the  .anal 
in  1912,  5373  ve  sels  of  a  total  of  20,275,120  net  tons; 
total  receipts  of  the  company  in  1912,  $26,585,865;  net 
dividends  paid  in  L912,  $33  on  each  ordinary  $1,00  share. 

To  my  mind,  it  is  ridiculous  to  suppose  that  the  Tan 
ama  Canal  will  handle  during  the  first  few  years  after  it- 
opening  anything  like  the  traffic  which  now  passes 
through  the  Suez  Canal.  The  ocean  highways  will  not 
be  changed  in  a  day.  How  many  new  ships  are  being 
built  for  the  Panama  route?  Very  few.  The  ships  now 
in  sen  me  on  other  routes  are  not  likely  to  be  tran  i. 
to  the  new  isthmian  waterway  in  a  day  or  a  year. 

1 1  ina\  be  interest  ing  to  note  in  tin-  connei  tion  that  or. 
m.\  reei  ni  circumnavigation  of  the  globe  1  saw  the  Amer- 
ican Hag  flying  upon  two  vessels,  dm.  «-as  a  four-mast 
schooner  in  the  harbor  at  Aukland,  X.  /..  and 
the  other  was  the  yacht  of  an  American  millionaire  in 
tin  harbor  at  Colombo.  Ceylon.  Civ.it  Britain's  suprem- 
acy of  the    eas  » a-  in  lie  seen  i  rerj " here. 

W.    I  >.    ffORNADAY. 
Austin,  Tex..  Apr.  6,  19]  I. 


The   oi.i    \\„ii,.  „r    Nankin*   China,    will   be    torn   .town    In 

natch   from  Shanghai.     The  walls  are   more   than   .'<>   mites  in 
circumference,   .me  .,.   ,,     ,,,   height   pnd    tor 

I"-  I'M'     Tie  ■    «  .  re  completed  In  1390  bj    Hung  Wu,  the 
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A  C©inidff,acftoir'>s  Claatnm  for  EDsftsra. 
Allowance 

A  claim  for  extra  allowance  has  been  made  by  I.  J. 
Smith  Co.,  Inc.,  contractor  for  the  Mayo  Bridge,  Rich 
mond,  Va.,  on  the  ground  that  the  advertisement  for  bids 
on  the  bridge  laid  down  a  certain  rock  line  under  the 
river  which  was  far  above  any  elevation  of  actual  line  as 
was  afterwards  found  in  the  construction.  The  claim  is 
lor  $48,816.41,  which  is  the  amount  the  contractor  states 
was  required  to  do  the  extra  work.  The  City  Engineer, 
Charles  E.  Boiling,  refuses  to  allow  the  claim,  but  has 
reported  to  the  Administrative  Board  of  the  city  that  a 
fair  valuation  for  the  work  would  he  $12,049.74.  It  is 
the  opinion,  however,  of  the  City  Engineer  that  neither 
the  larger  or  the  smaller  claim  is  legal  because  (1)  the 
foundation  line  given  in  the  advertisement  made  no  pre- 
tense of  being  accurate,  and  (2)  the  required  formal  ap- 
proval of  extras  was  not  procured  at  the  time  the  work- 
was  being  done. 

In  the  first  invitation  for  proposals  for  the  construe- 
1  ion  of  the  bridge,  there  was  given  a  plan  showing  the 
location  of  the  bridge,  the  profile  of  the  bed  of  the  river 
and  the  island  separating  the  two  channels  of  the  river, 
and  on  this  profile  the  bottom  of  this  river  was  marked 
"rock"  and  the  island  was  marked  "earth."  The  adver- 
tisement  inviting  bids  set  forth  the  following: 

Information  as  to  location  of  site  and  profile  of  present 
conditions  for  submission  of  plans  will  be  furnished  upon 
application.  Persons  submitting  designs  and  bids  are  advised 
to  examine  the  location,  to  judge  for  themselves  the  existing 
conditions. 

The  Smith  company  submitted  bids  on  several  de- 
signs, (die  of  which  was  accepted.  This  hid  of  $224,731. 
had  an  attached  list  specifying  itemized  prices  for  such 
extra  work  as  block  paving  on  the  roadbed  construction 
Of  Hi.'  double-track  railroad  line,  etc.,  but  contained  no 
itemized  bid  ot  stat<  men!  made  in  proposal  for  any  extra 
of  anj  kind  below  the  line  as  shown  on  the  pro- 
file furnished.  All  other  items  of  any  kind  were  dis- 
tinct !v  specified. 

After   ahoiit    three   month,-  of   work,   the   contractors 
wrote  to  the  City   Engineer  railing  his  attention  to  the 
|-.„.t  |                i  ^  gone  a  certain  depth  below  the  profile 
finally  shown  ami  had  no!  reai  hed  bedrock  and  re- 
quested in  tructions  as  to  whal  they  should  do.     He  gave 
them  orders  to  carrj    the  foundation   to  solid   rock   an  I 
iceeded.    Ai  the  time,  however,  the  City  Engi 
rreemenl     a    made  between  the  con- 
to  any  amount   lo  he  paid    for 
,  .  although   the  contrad    as  sig I   conti ! 

the  following  cl  m 

The  conti  be  prepared  to  do  any  work  resulting 

red  b      I 

,,,,,„  i     !"  "  •     to   t  h( tt  "i"' 

I     b  certalned    bet 

I  Ihi       mount  o         Id  won 

„,„,„    in    writing    betwi  ei  i  ""  "  '"' 

I      '      '"    "" 

i   i  i.aii    be   final      .     .     . 
I    |  oi  a    extra   worl 

b0  done  I  i!'  "   ""''  ' 

the 

'  ''      ' "' 

i  lause   m   Ihc     pccifiYati lefine     the 

n  in  the  adverti  emonl  : 
on  for  th <  onform 


to  the  dimensions  shown  on  the  plan.  The  profile  ot  • 
ground  as  shown  on  the  plan  is  believed  to  be  approximate- 
correct,  and  is  not  guaranteed  and  the  contractor  will  receh 
no  extra  payment  for  the  removal  of  material  that  is  r, 
quired  to  be  removed  in  due  to  the  variation  of  the  actus 
profile  of  the  ground  from  that  shown  on  the  plan.  .  . 
All     foundations    will     be    on     rock. 

The  City  Engineer  gives  as  his  opinion  that  it  is  bn 
lieved  that  the  bid  submitted  to  the  City  by  the  contrai 
tor  was  intended  to  cover  a  completed  piece  of  work ;  tin 
the  contractor  did  have  to  go  to  a  greater  depth  tlm 
shown  on  the  profile  in  order  to  get  a  proper  foundatio 
is  true,  but  that  it  was  up  to  them  to  make  provision  I', 
this  in  the  bid  which  they  submitted  for  the  complete 
contract. 

The  case  is  now  under  consideration  by  the  Adminii 
trative  Board  of  the  City  of  Richmond. 


E©w  IRnveir  ana  dhairaa. 

We  described  in  our  issue  of  Sept.  25  last,  the  plan 
for  flood  control  on  the- Yellow  River  in  China,  prepare 
by  Charles  D.  Jameson,  acting  for  the  American  Ri 
Cross  Society.  The  carrying  out  of  these  works  has  not 
been  entrusted,  it  is  stated,  to  the  firm  of  J.  G.  YVIui 
&  Co.,  of  Xew  fork  City. 

The  contract  made  by  the  Chinese  Government  witl 
the  Red  Cross  Society  on  Jan.  30,  111  14.  is  published  ii 
full  in  the  Far  Eastern  Review  for  February.  We  prinj 
the  most  important  portions  of  the  contrad  as  folio 

The    Government    of    the    Republic    of    China    engages    itsel 
to  allow  the  American  National   Red   Cross,   or  its   repre  n 
tives,   or  successors,   a   period   of   one   year   from   date   for  th 
purpose    of    preparing    and    effecting-    a    Hwai    River    Ci 
vancy    Loan.      The    amount    of    this    loan    is    to    be    $20,000,00 
gold,  or  such  sum  as  may  be  found   necessary,   after  complet 
surveys   have   been    made,    to    carry    out    the   work    of   impro 
inp-    the   water    courses    embraced    in    the    Hwai    River    district 
together    with    the    contemplated    outlets    to    the    sea    and    tin 
fangtze    River.       If    after     the    above    conservancy     work    lu 
been     in    progress    for    some    time,    it    shall    appear    tha 
in iginal  loan  is  insufficient   to  provide  for  its  completion 
after  complete   investigations  as   to  the   requisite  amount   havi 

been    made    by    the    Engineer-in-Chief,    the     Director    G 

of     the     National     Conservancy     Bureau,     upon     approving    tin 
report    submitted     by     the     Knginoer-in-Ohief.    shall    appro 
the    American    National    Red    Cross,    who    will    continue 
their  good   offices   for   Increasing   the  loan,  on   terms   mui 
satisfactory    at    the    time   of  such    increase,    to   such   an 
as    "ill     render    possible     the     completion     of    the     Hwai     Rlvei 
Conservancy    wanks   as    herein    delimited. 

The   lean    shall    I"-   a    Government    "I    the    Republic   of  Chin' 

Gold    Loan,  bearing   Interest   at    the  rate  of  r,',    per  ai 

shall    be    secured    as    follows: 

iai      All     government     revenue    derivable    or     now    derived 

I \  i  i  anient     lands    III     lie      l  'on-  el  %  ancj       V  reii    as 

i,i      \iii    le     II.     and      Appendix     A,     and      also      all      addl 
revc  lines    w  hi    h    mil)    In    I  he    ful  lire   nei  i  u      to    (In     Go    i 
of  thi     Republic  of  China  as  a    result  of  the  conservancj 

which    shall     Include    revenue     from     the    sale    oi     le 

.  !  ilmi  i Is.    as    well    as    s] i   uiey.    tnxei      I 

I,  .,  ,.  ,i     le      i  he    I  : i  niiieni     of    I  he     Republic    of    Clilnn 

land      l><  ".  1 1 1 ...  I    h;     I  lie  C vaini     warl        ilso    ill  toll 

|,lT       |   |,|        ,,      ,        Ol       tlie     I  !l  alld      I   '.III    I  1       \\    llllltl      t  lie      '   'Oil!    el    V  ,|li, 

(I,,      Should    the    above    revenues    and    taxes    derived    bj    thi 

i ail    ei    Hi..    Rcpublli     ol    '   liin.i    In     Insufficient    lo 

the    pa>  meats    ol    the    Inter.     I    and    principal    of   tin 

th,         fall     due,     Ihc     Gn\  .  i  imiciil     of     Hie     Republic     ol 

i, .el,  1'tiikcn     I |      In     full     hot  h     i nil      '  nd     ml 

ii he     (]ii  i.  ■-.    with    revenoi     il I    n  urn    othei    sourcel 

i    ii"-   i i       hull   in    a   nd   ie    hi  roemw  ' 

on      th,      G    "I     of     lie       Repllbll Mm i     II 

.i     Red    C Iti     repn     enlntlvi 

with    tl ' hi 

ol    I I  "    obi  '     Ihc   Gov,  ' '    it    ol    lie     i 

of  CI  I      i      bond  i  '     I 

thi     i itrncl       The    pi  leu    payablu    h 
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nment  of  the  Republic  of  China  shall  be  the  actual  rate  of 
*ue  to  the  public  less  an  equitable  amount  for  bankers' 
■amissions,  flotation  charges  and  stamps. 
The  Government  of  the  Republic  of  China  expresses  its 
sire  to  trust  the  American  National  Red  Cross  to  secure 
engineer  of  at  least  five  years'  experience  in  the  United 
ates  in  river  conservancy  work  of  the  first  magnitude  and 
the  highest  professional  reputation,  for  the  post  of  En- 
neer-in-Chief  of  the  Hwai  River  Conservancy  work,  who 
all  be  entrusted  with  the  preparation  of  definitive  plans 
r  the  engineering  work  and  shall  be  in  charge  of  all  the 
arks  in  the  Conservancy  Area.  As  an  evidence  of  its  good 
tention  to  assist  the  Republic  of  China  the  American  Na- 
>nal  Red  Cross  shall  designate  for  appointment  by  the 
ivernment  of  the  Republic  of  China,  an  engineer  possessing 
qualifications  desired  by  the  Chinese  Government  as 
ited  above.  In  order  to  give  evidence  of  American  fairness 
d  strengthen  the  confidence  felt  in  the  Chinese  Govern- 
nt  any  consulting  engineer  representing  the  Director  Gen- 
al  of  the  National  Conservancy  Bureau  who  shall  be  under 
dcrs  tn  inspect  the  progress  of  the  works  of  the  Hwai  River 
nservancy  and  the  other  conservancy  works  in  the  Con- 
rvancy  Area  as  delimited  in  Appendix  A,  shall  be  afforded 
asonable  facilities  for  such  inspection,  in  the  same  way 
at  he  is  assisted  in  the  inspection  of  all  the  other  works 
dertaken  by  the  National  Conservancy  Bureau. 
Tin-  construction  work  shall  be  carried  out  under  a  per- 
ntage  contract,  and  the  construction  company  selected  to 
try  out  the  work  shall  have  the  approval  of  the  Govern- 
nt  of  the  Republic  of  China  and  of  the  American  National 
•il  Cross,  or  its  representatives  or  successors.  All  sub- 
ntracts  of  a  nature  to  be  specified  in  the  final  agreement, 
nich  may  be  let  out  by  the  construction  company  for  the 
ompt  prosecution  of  the  work,  are  to  be  made  on  the  basis 
public    tender. 

If  within  the  Hwai  River  Conservancy  Area  there  are 
gim-c-ing  works  of  lesser  magnitude  that,  either  from  the 
■ii"  ii  of  conservancy  or  water  communication,  demand 
MHiliii'-  action  ?nd  necessitate  the  preliminary  advance  of 
■  -  or  two  million  dollars  gold,  then  the  American  National 
3d  Cross,  or  its  representatives  or  successors,  actuated  by 
i  !  purpose  to  assist  China,  agree  to  use  its  good  offices. 
i.i  receiving  the  representations  of  the  Government  of  the 
j.nl.iir  of  China,  to  secure  at  the  earliest  possible  moment 
i  advance  to  the  amount  required,  said  advance  to  be  repaid 
om    the    large   loan    when    made. 

All  arrangements  for  the  efficient  handling  of  disburse- 
in  ts  and  receipts  and  for  the  mutual  protection  of  the  Gov- 
nment   of  the   Republic   of  China  and   the   bondholders   shall 

•  settled    by    negotiations    and    embodied    in    the    final    agree- 

•  nt.      Qene.-al    lump    sum    appropriati  ms    from    the    proceeds 

me    loan    must    first    receive    the    sanction    of    the    Director 
•neral    of    the    National    Conservancy    Bureau    but    all    pay- 
ints    made    therefrom    s)im  11    be    made    only    upon    joint    ap- 
oval   by    the   Managing   Director  and   the   Engineer-in-Chief. 
As  soon  as  possible  after  the  signing   of  this  Memorandum 
■     two    parties    shall    appoint    delegates    with    full    powers    to 
ite    and    conclude    a    Final    Agreement    subject    to    the 
iproval    of    their    principals.      When    the    expiration    of    the 
ered    by    this   Memorandum    lias   arrived    should    either 
eto   1"'    unable  to  fulfill  its  engagement  it  shall   he- 
me nf  no  effect. 

PAUL   S.    REINSCH, 
Enviiy    Extraordinary   and   Minister    Plenipotentiary   of 

the  United   States  of   America. 
ell  \.\il    c'tllEN, 
neral  "f  the  National  Conservancy   Bureau. 

Progressive    Worli    ani\    D^yttora 

Cifty  (G©wer<'iaimiieimft  tuna  die  2°  a 

(Cnfty  MsiHaafgeff' 

The   Bureau  (if   Municipal    Research  lias  just   issued  a 
ummarizing  briefly  some  of  the  important   movi 
1  I  on  foot  iii   Dayton,  Ohio,  during  the  first  three 
lontliH  of  the  City-Manager  system  of  government.     The 

tains  so  many  -uggi  stive  hints  relative  to  line? 

which  it  is  now  deemed  proper  for  n  eity  govern- 
0   undertake   hut    which    would    have   been   deemed 
1'tIv  outside  its  functions  a  few  years  ago  that  we  re- 
mit the  list  as  follows : 

mi    the    Installation    of    an    accounting    system 
to   provide    balance   sheets   uf   all    city   accounts,   and 
Ide  exact   conl  rol  over  public   fund 


Jan.  5 — Resolution  limiting  city  expenditures  to  within 
actual    revenues. 

Jan.  S — Provided  for  the  purchasing  of  all  city  supplies 
by  a  central   purchasing  agent. 

Jan.  13 — Engineering  firm  engaged  to  make  survey  of 
needs,  and  to  recommend  steps  necessary  to  secure  an  ade- 
quate water  supply.  Blowing  new  wells  and  tying  them 
into   water   supply. 

Jan.  14 — Weekly  school  for  policemen  started,  giving  in- 
struction in  ordinances  and  character  of  duties;  target  prac- 
tice and  duels. 

Jan.  16. — Civic  workers  league  formed  to  secure  the  co- 
operation of  children  in  a  city-wide  clean  up. 

Jan.  17 — Consulting  engineers  employed  to  investigate 
best  means  to  dispose  of  garbage  and  refuse. 

Jan.  IS — Commission  appointed  to  organize  summer  base- 
ball  leagues  among  school  boys. 

Jan.   19 — Began  periodic  flushing  of  downtown  streets. 
Jan.    22 — Duties    of   a    city    complaint    station    extended    to 
include   complaints  of  every   character. 

Jan.  23 — Collection  of  ashes  and  rubbish  resumed,  after 
year   of   non-collection    throughout    the   city. 

Jan.  26 — Held  first  public  hearing  on  the  estimates  of  city 
expenditures. 

Jan.  27 — Began  fire  prevention  inspection  of  every  resi- 
dence  and    store   building    in    Dayton. 

Jan.  29 — Adequate  clothing,  shoes,  socks,  etc.,  supplied  to 
prisoners  in  the  workhouse.  Five  district  city  physicians  ap- 
pointed for  gratuitous  service  to  those  unable  to  pay. 

Feb.  1 — Secured  thorough  snow  removal  on  downtown 
streets  and  directed  police  officers  to  require  cleaning  of 
sidewalks  by  householders. 

Feb.  2 — Arranged  to  provide  work  for  such  needy  cases  as 
would  be  referred   to  the  city   by   associated  charities. 
Feb.   6 — Commission   named   to  draft  a    building   code. 
Feb.    12 — Conference    with    railroad    executives    and    agree- 
ment   to    minimize    crossing    blockades — street    railway    com- 
pany reporting  daily   of  crossing  delays. 

Feb.  15 — Street-car  companies  offer  better  ventilation  of 
street  cars. 

Feb.  16 — City  commission  passed  first  city  budget  to 
show  salaries  and  costs  in  detail,  and  to  group  expenses  ac- 
cording  to   uniform   classification. 

Feb.  17 — Conference  with  health  officers  of  Miami  Valley 
to  promote  efficient  control  of  communicable  diseases  and 
clean  milk  supply. — Civic  music  league  inaugurated.  Choral 
societies   being   formed   in   the   several   parts   of  the   city. 

Feb.  20 — Commission  appointed  to  revise  and  bring  up  to 
date   the   traffic   ordinances   of  the   city. 

Feb.  21 — Free  legal  aid  bureau  formed  to  give  advice  to 
citizens   unable    to   employ    an    attorney. 

Feb.  24 — Seven  additional  patrolmen  added  to  police  force 
to   patrol    residence  districts   during    the   day. 

Feb.  25 — Arranged  for  inauguration-  of  "police  women" 
service. 

Feb.  26 — Unification  of  the  visiting  nurses  of  the  city 
under   the   direction    of   the   Welfare    Department. 

Mar.  1 — Upon  request,  street-car  companies  employ  per- 
manent switch  tenders  at  central  street  intersections,  to 
facilitate    traffic    movement. 

Mar.  4 — Interested  boy  scouts  in  leading  clean-up  move- 
ment,  organized   play  and  garden  development. 

Mar.  6 — Work  of  the  Playgrounds  and  Gardens  Associa- 
tion united  with  the  part  and  playground  activities  of  the 
city. 

Mar.  14 — Free  baby  clinic  at  office  of  the  division  of 
health    established. 

Mar.  IS — City  secures  vacant  lots  for  those  desiring 
gardens,    and    arrangements    made    for    free    plowing. 

Mar.  20 — First  bi-monthly  meeting  with  dairymen  held  to 
promote  safer  milk  supply.  Began  rigid  enforcement  of 
traffic    ordinance   -"safety    first." 

Mar.  26  School  of  Instruction  for  playground  leaders 
opened. 

Mar.  2S-  Authorized  the  appointment  of  a  Civil  Plan  Com- 
mission to  pass  on  platting  and  recommend  plans  for  civic 
Improvemen  ts, 

Mar.    2'.l — Authorized     the    appoint  lent     nintission    on 

the    1  enaming  and    renumbet  Ing    ol 

Mar,  30  Began  publicity  on  anti  flj  and  reduction  of  in- 
fant mortality  campaign  Adopted  new  uniforms  and  stand- 
ards for  the  division  of  police. 

Mar.    '■<  1       Installed    unit   cost    system   on   rubbish   and   ash    re- 

mo\  d  I,    .1 11. 1    in  1  ba  '■■■•    i  olleci  Ion.     t  legan    Insl  i     unit 

cost  system  on  live  stock   In  division  of   Are 

Apr.  I  Began  installation  of  unit  cost  system  in  the 
municipal    gat 

Apr.  1     Installed  unit  cost  system  In  cit>   prison,  municipal 

lodging   bouse,    and    H  01  I  I 
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In  the  matter  of  the  remarkable  wreck  of  the  Wabash 
River  bridge  of  the  Wabash  R.E.  at  Attica,  Ihd.,  definite 
authoritative  data  are  given  herewith  which  will  be  use- 
ful in  figuring  on  the  structure.* 

The  drawing,  Fig.  4.  with  stress  tables  attached,  gives 
the  truss  dimensions  and  makeup  of  the  two  wrecked 
spans,  and  the  stresses  tinder  the  freight  locomotive  and 
the  passenger  train  involved  in  the  accident.     These  data 


Figs.  1-3.     Thhei   Views  of  thi   Bmnoi  Wreck  on  the  Wabash 

i: .  I:.  \  i    \  1 1  n  \.  I  mi. 


i      p 

i.i  -  ei        Low  ■  i    '.  lew      Thi 

m    \    0    I     iiningham,   t  'hief    Engineer,   W  abash 
i."  i:     -     l  i  prod     i  rt  bj  the  freighi  en 

i/iiic  v  the  brid -  en   though 

•  of  the  10  terl      pan  had  been  benl 

badly  by  a  dt  railed  cai  trut  k,  « hi  rca     the  utre    e     pro 


duced  by  the  passenger  train,  though  lower,  broke  dow 
the  bridge.  The  floor-beam  and  stringer  stresses  (not  n 
produced)  are  moderate,  though  relatively  higher  tliii 
the  truss  Stresses. 

The  figures  bring  out  clearly  that  there  is  nothing  , 
the  computed  stresses  to  account  for  a  normal  fniliin 
The  mystery  of  why  the  span  held  under  the  freight  ei 
gine  and  failed  under  the  passenger  engine  is  not  e; 
plained  by   the  stresses. 

Chief  Engineer's  Account  of 

the  Accident 
Mr.  Cunningham  gives  the  follovt 
ing  account  of  the  accident: 

On  Sunday  morning-,  Apr.  5,  just  be 
fore  noon,  a  westbound  freight  of  abpi 
50  cars  was  passing-  the  depot  at  Attic 
when  the  rear  truck  of  a  refrigerator  cai 
jumped  the  track  and  proceeded  ont 
the  Attica  bridge.  In  some  inexplicabl 
manner,  the  truck  was  released  froi 
the  car  just  as  it  got  onto  the  bridg 
making  a  complete  horizontal  revolutlo 
and  striking  the  end-post  on  I  I 
side  of  the  bridge  sideways  with  su, 
force  that  the  end-post  was  bent  latei 
ally  about  12  in.,  shearing  many  rivel 
in  the  cover  plate  and  splitting  the  COVi 
plate  for  a  distance  of  S  ft. 'on  one  sill 
and  4  ft.  on  the  other,  at  the  junctii 
of  the  angle  with  the  cover  plate.  Tli 
train  proceeded  very  nearly  over  th 
bridge,  so  that  the  derailed  ear  \v:is  i 
the  center  of  the  second  span  from  tli 
east  end  before  the  train  came  to 
stop,  at  which  time  the  train  became  un| 
coupled,  and  the  rear  end  of  the  refrig 
erator  ear  rested  on  the  rail.  The  tral 
was  uncoupled  from  the  refrigerator  i 
the  head  end  proceeding  to  the  neJ 
town.  Williamsport,  n  distance  of  abou 
three  miles:  and  the  rear  end  was  re 
moved  by  the  engine  of  the  wrecklni 
train.  As  soon  as  the  head  end  of  tli 
train  had  been  put  in  a  side  track  a 
Williamsport,  the  engine  returned  to  th 
bridge  and  pushed  tie-  ear.  after  it  h&i 
been  backed  up  on  a  cross-tie  and  thi 
rails  had  been  greased,  over  the  dam 
aged  span  without  any  appreciable  lie 
ther    damage    to    the    span. 

It  was  assumed  by  the  Supervise 
of  Track  that,  because  the  bridge  heli 
this  engine,  which  is  of  the  heavlet 
class  of  engines  on  the  railroad,  th 
passenger  train  (to  which  a  lighter  en 
gine  was  attached)  could  safely  ems; 
the  bridge.  However,  this  was  an  erfo 
In  judgment,  and  when  the  passengi' 
I  rain  had  ;i  n  ived  :il  a  point  so  that  thi 
eng  ine  was  very  neat  1\  off  I  he  bi  ld| 
I  hi  i  list  spa  n  collapsed.  I  hrow  inp  i  h 
engine  down  the  embankment  and 
ping  the  train  suddenly:  the  rear  end  0 
the  train,  coining  forward  and  slilUtn 
the  tender  of  I  he  engine,  bin  kled  out  t' 
I  he    mil  I  h\\  .ml.    eat  i  \  ing    the    second    I  P 

i    Its    Ilea  ri  ng    on    I  he   per     i  ml    praOl ' 

..illy    wrecking    it.      The    position    ol    thi 
i    Mil    was  as   Follows: 

Tl ngtno    whs   mi    I  he    smith    side  <> 

i  In      nlmtmi  nl.     He      tender    ill    b 

ii bill     In     ..     diagonal     .1 

hi      I  ill      -     lgi      cill     lil.N     ilVie  mi. ill  -      .i.i-         II 


\ \  ll   w        I It- 


ll  

e,   Us   ii 

.mi,     |di 


Ol        Mil 

ll 


1,1         I I 

combination   cai    w  i      i    i 

half  ol     hi    lo      -I      pa  n  i 

Ii  ■  pi  m.     -ii    ind  dl ■ 


,       Mii-I     I  I,       I,   nil.  i 

in  il   pli  i    i ,  inn  the 
,i    «  in.  h    follow.  ,i 

i ,    which     ti 

■  1 1  1 1 in  ii  on  tie 

,i    «  in.  h   imIi, 


and    ii: 
as!  end 

To   ii,.    i  ear  I 
id   .ii   mi   Incllni 


end    i" 


.1       Ii,.  1 1 

ilth,     I'm  I  nt     mi     i  he 

Idi  nl    p 


In  :n, I    pier       Tin 

i  ,  in. a    .mi    <<>' 

'  -  ,.  i    on  thi    third     pan       VU   I  hi    cai      Ined  In  a  vertMM 

poall nd  all  thoBi    Interviewed  who  wen    In  the  wreck  All 

that  thi      pan     (tavi    way  very  i  lowlj 


N'o  damage  was  done  to  the  cars  on  account  of  the  fall, 
a  certain  amount  of  damage  was  done  to  the  roof  of  the 
ibination    car    due    to    the    fall    of  one    of    the    posts    on    the 

f.  ■  p  ;       Ii 

The  work  of  clearing  the  wreck  was  commenced  Monday 
ning.  the  steelwork  of  the  bridge  being  blastoff  at  the 
its  so  as  to  be  removed  quickly;  the  cars  were  rolled  over 
)ne  side  by  the  wrecking  derricks  and  a  temporary  bridge 
constructed  of  piling  and  stringers,  which  at  the  present 
e  is  carrying   the   track. 

The  steelwork  of  the  bridge  and  the  position  of  the  coaches 
ie   it   very   difficult   to   construct    the   temporary   bridge,   so 
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the  wrecked  cSfs,  was  correct  only  as  to  plan,  the  eleva- 
tion being  evidently  in  error.  The  notes  given  in  the 
present  article  will  enable  the  sketch  to  be  corrected. 

m 

A     Commission-Mannser     Charter      for      Olean,     N.     Y.,     was 

passed  by  the  New  York  State  legislature  and  must 
be  submitted  to  popular  vote  within  a  short  time.  A  com- 
mission of  five  members,  elected  for  two  years,  will  choose 
one  of  its  own  number  as  mayor  and   will  also  appoint  a   city 


ICov.PI.?Exi  =  11.0  ICm.PI.nHi  =  11.0 

4LsJf*&i~-lG0  4$3i"x3£x%'- KM 

?WebPI?l5Vb~ll.?5  immSxff-15.94 

B ?Fkris Sx %'~  8.13  ^?FI*ts5'>.?»=&l3  D 


_£[     £J5'£l±>l      £         f| 

illiji  1-, 

<pOTXptt)  ft    oft  (bm 
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&>!S**i$?af*/l8*i--*?-l7*  *83H*?i<~  3433~>fj*  >6.J3--~**<- 
■edv  vat?.-'         w  *?•;'       ■<;?•;' 


STRESSES  IN"  10S-FT.  TRUSS  (EAST  END  SPAN) 
Under  freight  locomotive,  Kl,  without  train-load 


niter 


nber 

<l-lo:iil 

-lo;nl 


00  118,200 

!3  8.0 

00  14,800 

(Steel) 

Under  passenger  locomoti- 
Be 


Total 


1S0.S00 
211  2S 
6,380 


100,400 

8.0 
13,700 

(Stc-rll 


10,100 
e  No.  67 


9,000 


9S.300 
12   5 
7,850 


40.0IX) 
11    0 
3,640 


125,000 

11    8 


(class  Jl)  with  postal  car  No.  164 


7.060 


36, I 

11   0 

8.270 


-->**  -.-r-14.33*. 
$Z5'  5& 


B-E 
45,400 

138,100 

1S3.500 

23  45 

7,820 


B-E 
45.400 
133,500 

17S.900 
23  15 
7,630 


183,500 
13  1 

14.000 
(Steel) 


13   1 
13.650 
(Steel) 


nix  r  aB 

.1-1 1  88,600 

193,100 


STRESSES  IN  150-FT    TRESS  (SECOND  SPAN) 

Under  freight  locomotive  Kl.  without  train-load. 
Be               Cd               De               Bb  Cc 

53. ion          17,700      —17.7110          19,600          18,500 
142,500         92.3(H)  19,000  58,£ i6,500 


CE 

111.000 
222, 700 


cd 

61,600        100,600 
135,300        213,500 


281,700 

12  26 

I  ,m—  6,660 


:iU 

B8,l 

•  I.,.,. I  195,100 


195,600 

15   II 
13.0511 
(Steel) 


llO.OIHI 

S  l  ; 
13,500 
(Steel) 


31,300 


Ills. Kill 
11    II 


85,000  28,340 

12.8  11.0 

6,640  2,580 


3.700        196,900       314,100 
5  07  20  60  25  0 

7,380  9,560  12,550 

(Steel) 


Under  pi  icomol  ive  N< 

Be  Cd  De 

53,100  17.700      —17.700 

138,500  B6.800  12,500 


672  u iih  actual  train-load 


283.700 
12  26 
6,720 


191,600 


104,500 

8. 13 
12,850 
(Steel) 


21. son 


81,050 

12   s 


23,610 
II    0 
2,150 


lu- 
ll  I 

211,000 

311.600 

IO   .is 


ce 

111.IHH) 

337,000 

15   07 


198,600 
20  60 
9,660 


25  0 
12,500 

i  St.  I  |) 


ii;.   I.  Suctions  of  Whf.cki  d  Sp  vns,  W 


b \sm    River   Bridge,  Amu 
Actual  Loads  of  April  5 


M'.l.l  -    m     >'l  III  ss]  s    1    Mil  i; 


from    Monday    morning    to    FYlday    night    to    com- 

■(»•  iIm-   I 

Mr.  ('iiiiiiingln lirects  especial  attention  to  the  fad 

;ii  tin  second  span  is  lying  north  of  \\*  pier.  Tins,  lie 
\-.  shown  thai  the  second  span  was  thrown  from  the 
iiliiiriii  on  Hie  north  side  of  the  bridge  and  failed  be- 
an of  this,  and   ii"i   'in  .i i   of  any  defect   in  the 

idge. 

We  have  to  add  to  I  he  above  account  thai  the  drawing 

OUT  ins if  April   16th,  which  showed  the  position  of 


manage  i     who    »■-■■■  t    nol 
mam  ■  er    will    nol    have    a 
commission-manager  plan. 
cltj    clerl     to  serve  as  heai 


i.i,    of   i  Hean,     The   city 
is    under    the    Ideal 
f...    ih,    commission  will  appoint  a 
.,i    thi    deparl  menl   ol    Bna  n 
a    treasure]    and    also   auditor,    besides    which    the   comn 
win     i.i     ii    .,    board    of   heall  h     md    appoint    a    health    o 

The   cltj    manager   will   I xecutlve   head    ol    the   dlvl   - 

poll i  in.    and  will   tppoinl   police  and  Are  chiefs,  who  will 

have  .'  large  measure  ol   control  of  th<    men  under  them.    The 
hai  tei    pi  ovides    foi    I  hi  he    i  efei  •  ndum    h  nd      p 

tij    foi    ii.-     recall    besides   nomination   of  com  ml  si 
bj    petition,    iio    elimination   of   the   prlmarj    and    p 
voting. 
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In  Engineering  N  i:ws.  Mar.  12,  1914,  p.  587,  there 
was  a  brief  article  noting  the  superior  behavior  of  de- 
signed (both  concrete  and  steel)  poles  across  the  Hack- 
ensack  Meadows  during  the  very  severe  blizzard  of  the 
first  week  in  Starch.  Since  then,  .lames  Logan,  County 
Engineer,  of  Burlington  Co.,  X.  J.,  has  railed  our  atten- 
tion to  the  fact  that  farther  south  in  New  Jersey,  some 
reinforced-concrete  poles  did  not  stand  up  so  well  under 
the  blizzard  conditions,  although  it  may  be  noted  that 
the  poles  in  question  were  designed  for  lighter  loading 
than  they  were  carrying  at  the  time  of  their  failure. 

The  line  in  question  is  located  over  a  length  of  20 
miles  in  the  vicinity  of  Mt.  Holly.  X".  J.,  and  is  a  part  of 
the  New  York-Washington  line  of  the  American  Tele- 
phone &  Telegraph  Co.  In  this  section,  there  are  52 
concrete  poles  and  780  wooden  poles,  the  concrete  poles 
being  scattered  among  the  wooden  poles  with  the  idea  of 
getting   data    upon    their    behavior    under   extraordinary 


the  center.  The  vertical  reinforcement  consisted  of  , 
number  of  !/2~m-  deformed  bars,  located  in  or  near  thi 
corners,  the  number  of  bars  varying  to  care  for  tin 
stresses  of  different  elevations.  The  horizontal  reinforce 
ment  consisted  of  steel  bands  aided  by  a  spiral  wrapping 
of  No.  1-4  wire,  at  points  where  vertical  reinforcing  bar 
were  dropped.  The  concrete  wall  was  approximately  1C 
in.  thick,  and  was  made  from  concrete  in  which  the  roars 
aggregate  consisted  of  Y±-h\.  broken  stone  chips.  Eaef 
of  the  poles  was  designed  to  withstand  an  ultimate  hori 
zontal  load  of  about  2000  lb.,  applied  at  the  center  o 
the  crossarm  system ;  that  is,  at  a  point  approximate!; 
21  ft.  above  the  ground  line. 


i©  ©©xmt&aeiHft 


1-2.  Hollow  Reinforced-Concrete  Poles,  Which  Failed 
During  tiii:   M  \i:< n    Blizz  ird,    I'M  I. 


i  on. hi  ions.     I  a  fact,  i  h<   i ite  poles  were  placed  and 

■  d  mainlj  ae  an  experiment.     '  »f  thi  te  52  conct   ti 

and  780  wooden  poles,  25  concrete  and    13  « h  it 

poles  suffered  some  injur)  during  the  blizzard  of  Mar.  I 
2.     The  accompanying   photographs  show   two   poles   in 
the  immediate  vicinit)  of  Mt.   Holly,  and  are  bypii  al  of 

nre-. 

Iii   thi     section  of  the  line,  aboul   3  miles   In   '< 
there    were   eighi    reinf 

100  wooden  poles.    All 
of  the  eighl   i  on<  reti    polt     were  broken,  two  a 

md  line,  the  othet 
from 

I ;  or  18  It.  above  the  •.•round  line,  whii  h  wa    ju  I 
ill,,  level   of  the   low<  '  <  timed 

■ 

i   hollow    in 


•SasadUGS&s''  ^s 
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States 

The  highly  satisfactory  results  obtained  in  several  n 
the  southern  states  with  sand-clay  surfacings  on  we  I 
drained  and  otherwise  improved  roadbeds,  has  led  to  m 
belief  that  such  roads  are  not  onl; 
some  ten  times  cheaper  in  first  cos 
than  macadam,  hut  are  much  mori1 
economical  to  maintain  and  are  jus 
as  satisfactory  for  all  ordinary  traf 
fie.  According  to  T.  F.  Hickersony 
Associate  Professor  of  Civil  Engineei 
ing  at  the  University  of  North  Caio 
lina,  the  construction  cost  of  sand-da; 
roads,  exclusive  of  grading,  varie. 
from  $300  to  $1200  per  mile  for  a  stir 
faced  width  of  9  ft.;  and  that  the  & 
timated  annual  cost  of  nihintenaQi 
with  the  occasional  use  of  <.  road  dra, 
varies  from  $10  to  $30  per  mile. 

Prof,  llickerson  says  further  tint 
this  type  of  const  ruction  has  indad 
solved  the  problem  of  better  eounfr 
roads  in  the  South  without  an  ffi 
cessive  expenditure  of  money:  fot 
when  properly  constructed,  these  row 
are  sufficiently  rigid  to  bear  ordiiufr 
traffic,  are  not  seriously  softened  b 
wet  weather,  and  are  easily  main 
laine.l  iii  shape  by  the  use  of  a  rS 
drag. 

A  study  of  existing  dirt  roads  w  tin 
ml  icealile  for  their  good,  qualil  ies  B 
developed  the  fad  that  a  natural  mixture  of  sand  and  cfl 
oi  gravel  and  claw  often  found  in  abundance  in  the  cttlti 
vated  fields  alongside  the  road,  make-  an  excellent  M 
facing  material,  when  properly  worked.   These  are  kn<8 

as  "top-soil"  road-,  an. I  this  thod  of  surfacing,  i I 

..I-  to  Prof.  1 1  ickerson,  had  its  origin  from  Ihe  fat  I  ffl  ' 

.■i.  hes  of  road,  v  here  il 'iginal   top  soil  I 

ii    disturbed,    remained    in    irood   condition    al    B 
I   frcnueitl  l\      bowed    wn    little  wear  after  it  i  ■ 


Eng.News 


part  icularly 


many    - 
never  hi 

■    at 

I  un    of    U   I 

In  conclusion, 

.  I  o  or  top    '"I  n 
erioi  to 


Prof    Hi.  I  •!  -mi   stated   that    the  san 

nl    in  the  South  might  he  II qua! 

the  ordinarv   macadam.  Experiment 


■     I       ' till         "I      till        \  in.  1  l.'ll 

roi     thi         i "i     "i     ■■'  lence,     Al a,    B 

i  i     i  ■    '    .■      I,    1014, 
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TABLE  I.     SUMMARY  OF  ROAD  HISTORIES  AND  ANALYSES 


Sample  No.  106 

•acter  of  road  service: 

dry  weather .... ". Hard 

wet  weather Soft 

prolonged  wet  weather I  of,^9/ 

freezing  weather I  2"_fi" 


10S 

Hard 

Soft 
Cuts 
2"-4" 
Cuts 
2"-4" 


Hard 
Soft 
Cuts 


ency  of  re-shaping :  Times  per  yr 
I  No.  10,  percentage. 


12. 


Hard 
Hard 
Cuts 


4  yr. 


Is  Nos.  20-60  percentage 32.8 

U  sand,  percentage 50.0 

il  clay,  percentage 50 .  0 

Notes: — *Data  for  No.  223,  based  on  roads 
?port.      No.  282,  practically  an  earth  road. 


32.7  41.0 

59  9  60.0 

40 . 1  40 . 0 

lilt  near  Augusta,  Gz 


48.0 
69.3 
30.7 

No.  272, 


215 

Hard 
Hard 
Hard 
Cuts 
}"-l" 
None 

3  yr. 

53.9 


272* 


369 


Hard 
Cuts 


Hard  Hard 
Hard  Hard 
(    Cuts  Cuts 
\  l"-2"  i" 
Cuts 


None  None 

in  in 

S  mo.  3  yr. 

7.2 

32.3  45.0 

51.5  52.6  63.8 

48.5  47.4  37.2 

s  8  months  at  time  of  report. Nc 


4  yr. 
34.0 
46.2 


Hard 
Hard 
Cuts 

Cuts 

5" 
None 

7  mo. 

1.5 

57.9 

65.3 

34.7 
416,  Roac 


Hard 
Hard 
Cuts 

i" 
Cuts 

i" 
None 

3yr. 

10.0 
50.2 


929 


Medium 
Soft 
Cuts 


O    -1" 


i  7  months  at  l 


use  of  glutrin  and  certain  light  oils  indicate  that 
id-day  can  be  treated  just  as  effectively  as  waterbound 
icadam  for  the  prevention  of  dust  and  the  destructive 
ion  of  water. 

Probably  the  most  complete  and  valuable  study  of 
liid-clay  roads  which  has  thus  far  appeared  in  print  is 
h  paper  "An  Investigation  of  Sand-Clay  Mixtures  for 
bad  Surfaces,"  by  John  C.  Koch,  read  at  the  Mar.  4 
peting  of  the  American  Society  of  Civil  Engineers  and 
Wished  in  the  February  Proceedings  of  the  Society. 
|r.  Koch  examined  a  number  of  sand-clay  roads  in 
;orgia,  took  samples  of  the  road  surfaces  and  analyzed 
ese  samples  in  the  laboratory.  His  objects  were  to  de- 
rmine : 

(1)  The  proper  proportions  of  sand  and  clay  in  sand- 
ty    mixtures    to    yield    the    best    results,    namely,    durability 

all    weathers    and    absence    of   mud    and    dust. 

(2)  The  limits  between  which  the  proportions  of  the  two 
iterials   could   vary   without   affecting   seriously   the   quality 

the   resulting   road    surface. 

(3)  The  effect  of  varying  proportions  of  different  sizes 
sand   in   such   mixtures. 

(4)  An  approximate  field  method  for  the  examination  of 
ils,    to    determine    their    suitability    for    road    surfacing. 

Following  out  this  scheme,  he  made  lots  of  the  prop- 
•ties  of  the  materials,  outlining  the  laboratory  procedure 
i  that  the  tests  can  be  duplicated  by  others.  In  con- 
usion,  he  gives  some  typical  analyses  and  the  histories 
i  the  roads  from  which  the  samples  were  taken.  The 
JCempanying  Table  I  gives  a  summary  of  these  data: 

From  these  compilations,  Mr.  Koch  makes  the  ac- 
Jttpanying  group    analyses    (Table   II)  : 

VBLK    II.     COMPARATIVE    ANALYSES   OF   SAND-CLAY'   GROUPS 


Inferior 

limits 
% 

nd  total 52.6-60 

10-60 32.3-1 1 

nd  Mo.  lOOanddust.  .  .      10.0-17 
lay  total 40.0-47.4 


Sand-clays 

average 


63  8-71   5 

IS  ii  57  M 
4.1-13.8 
28.5-37.0 


The  principal  differences  between   the  two  groups  arc 

DM  the  total  -.mil  content  in  inferior  mixtures  averages 

than  in  superior  mixtures,  and  the  total  quan- 

H  lit  Band  from  No.  20  to  No.  60  in  inferior  mixtures 

I -">','    less  than  in  superior  mixtures.     Mr.   Koch 

Iraws  tin'  following  conclusions : 

(1)  The  total   relative  Band  content,  disregarding  the  size 

f   the   sand    grains,    Is    irlterion    of    the    value   of   the    ma- 

erlal 

(2)  The  sand  smaller  than  No.  GO  is  of  little  value  in  the 
ntxture,  that  smallei  than  No.  100,  except  in  very  sin. ill 
lUUltltles,     is     detrimental. 

iii.        i.  or     iii,     proportion    of    coarse    to    fine    sand 
k-r   and    more   durable   will    the    road   surface    be. 

ii     tin'    best    possible    results    with    sand  clay    mix- 
in     aand      mallei    than    No.    In    and    largei     than    No.    60 

ihould    n"i     be    h         than     15'       nor    re    than    60 ' ,  .    by    dry 

nf   tin-    entire   sample       In    addition,    the    sand    smaller 

hnn    No.    in    and    largei     than    v I    Bhould    1 omposed    of 

lal    , 'n     10  and    60.      The   tot.'il   I  B  ml    eon 

ii   no   case   exceed   70%    by    weight,    of   the    total 
lampie 

i      I         lirs    or    tin'    sand  clay    mixture,    1     in.    In 

in.  i.,     I,,, i        in     i. .ii       Bhould,    when    thoroughly    dried    in 


air  bath  at  100°  C.,  take  at  least  2  min.,  when  immersed  in 
water  at  21°  C,  to  crumble  down  to  the  natural  slope  of  the 
material,  and  preferably  should  take  6  min.  If  the  cylinder 
fails  in  this  test,  it  should  be  regarded  with  suspicion.  If 
the  sand  analysis  is  poor  and  the  cylinder  test  is  also  poor, 
the   material   is   not   worth   using. 

(6)  Test  cylinders,  made  from  the  clay  removed  from  the 
sample,  1  in.  in  diameter  and  3  in.  long,  should  take  at  least 
2  min.  to  crumble  down  to  the  natural  slope  of  the  material, 
when  immersed  in  water  at  21°  C.  If  it  fails  in  this  test,  but 
passes  the  test  of  the  preceding  paragraph,  it  may  be  used, 
but  it  indicates  a  poor  quality   of  binder. 

The  best  method  of  construction  for  natural  mixtures 
or  top  soil,  according  to  Mr.  Koch,  is  to  spread  the  ma- 
terial in  a  continuous  layer  10  to  12  in.  thick  over  the 
subgrade  of  the  roadway,  which  has  been  previously  lev- 
eled or  brought  to  a  slightly  convex  cross-section.  The 
material  should  be  spread  as  soon  as  delivered  and  not 
dumped  in  piles.  After  a  sufficient  quantity  has  been 
placed  an  ordinary  road  machine  is  drawn  along  the  ditch 
line,  cutting  about  4  in.  deep  at  the  outside,  and  the  blade 
is  set  so  as  to  cast  the  material  from  the  ditch  against  the 
edge  of  the  sand-clay  layer.  After  both  sides  have  been 
thus  shaped,  the  road  machine,  in  successive  passages, 
rounds  up  the  cross-section  of  the  sand-clay  surfacing 
so  as  to  give  the  proper  crown  to  the  roadway.  Traffic 
compacts  it  without  the  use  of  a  roller.  Ruts  in  the  new 
surface  should  be  filled  and  a  proper  cross-section  main- 
tained by  the  occasional  use  of  a  road  machine  for  a  per- 
iod of  about  two  months. 

Artificial  mixtures  should  be  used,  Mr.  Koch  says, 
where  there  is  a  sand  foundation  and  the  clay  may  be 
hauled  and  the  proper  mixture  made  by  disk  plowing 
and  puddling;  o.  a  clay  foundation  where  the  sand  may 
be  hauled  and  mixed  as  noted;  and  on  a  soil  founda- 
tion where  both  sand  and  clay  are  hauled  from  separate 
sources  and   the  mixture  made  mi   the  ground. 

Such  roads  have  been  built  in  many  localities  in  Geor- 
gia tor  less  than  $500  per  mile,  and  under  heavy  country 
traffic  the  repairs  during  a  period  of  five  years  have  not 
averaged  $5  per  mile  per  year.  To  a  country  subjed  to 
severe  winters   the   roads  would,   of  course,   have   in  lie 

practically  rebuilt  each  spring,  but  even  then  it  is  be- 
lieved that  they  would  prove  much  more  economical  and 
satisfactory  than  waterbound  macadam  under  heavy  mo- 
tor i  raffia 


The  Wisdom  of  ii  pioneer  Road  Builder — In   the  construc- 
tion hi'  roads,  as  well  as  in  mosi  othe 

i  in    g  i  ■  .it.--  i    i  mount   "i"  ci  '.iii    i     i. .  i  i    rnal  ter  of 

due    to    him    who    produces    the    best    kind    of    road;    bei 

hoy  .  i  er  excellent    the   pi  odu  :l  Ion    m  i;    be    II    Is   poi  sib] 

its  coal   maj    have   been  so  enormous,  that,  balancing  on  the  one 

hand   tli..  advantage  of  .1    good 

porl  Ions  telj     vast    sum  ol  eer   a  rter    all, 

Instead    of  conl  boon    upon    the    country,    may    have 

Inflicted   :i    Berloua   •  ■  ^  i  1       ["The    Practice   ■■  tnd    Re- 

pa  iii  ii-     ):..  nis."    by    Thomas    H  I    Engl 

1  "in 1. .11    I8SI      1 1 11    he     -■   tempore        ind  colaborer  with 

Mac  v.i.iin    I.,. 1    Celford      Ed.] 
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There  were  two  features  in  connection  with  the  de- 
railment on  the  New  York,  Few  Haven  &  Hartford  R.E. 
near  Harrison,  N.  Y.,  Apr.  12,*  of  particular  interest  to 
engineers;  one  the  guard-rail  effect  of  a  parapet  wall  on 
a  masonry  culvert,  which  undoubtedly  prevented  a  much 
more  serious  accident;  anil  the  other  the  damage  done  to 
the  catenary  trolley  wire  system. 

Guard  Kail  Effect  of  Parapet  Wall 

The  accompanying  view,  Fig.  1,  shows  the  parapet 
wall  of  a  masonry  arch  culvert  over  a  private  road  at  the 


Fig.  1.  Parapkt  Wall  of  Masonry  Culvert  at  the 
Site  of  Derailment 

siii'  of  the  derailment.  The  culverl  is  of  a  double-barrel 
arch  type,  made  of  large  blocks  of  cut  granite  laid  in  ce- 
ment mortar,  with  a  parapel  wall  and  coping  about  30  in. 
above  subgrade.  It  is  evidently  old,  of  more  substantia] 
construction  than  ordinary  and  unusual  in  American 
railway  practice  in  having  the  high  parapel  wall,  al- 
though parapel  walls  arc  ordinary  practice  in  Europe. 

The  train  which  was  detailed  on  Apr.  12  was  eastbound 
on  tin  outside  track.  The  leading  one  of  the  two  electric 
locomotives  was  evidently  derailed  aboui  L0O0  ft.  before 
reaching  the  culvert,  while  running  a1  a  speed  estimated 
.in  50  to  55  mile-  per  hour.  By  the  lime  the  cul- 
eached  both  locomotives  ami  the  two  all-stee] 
mail  cars  were  probably  running  on  the  lies  and  headed 
hin  l\   lor  the  ditch. 

Striking   the   parapel    wall   of   the  culverl   a   gl ing 

identl;    resulted    in   defli  i  i ing  the  derailed   loco- 

i    upon  i  In    i oadbed,  on  which  1  hey  (  oni  i d 

l<ni  or  500  h.  mme  before  finajlj  coming  Lo  a  stop.     Fig. 

I  lie      pa  l';|  pel       U  .ill     of     I  he     I  ■  1 1  1  \  111, 

which  eled    •        bgrade.     Largi    blocl     of  granite 

I      t  WO    or     I  lllee     Ion-     were     I  lie,,  u  II     -e\epil 

-  i    i'    i     appan  nl    From   an   examiuat  ion 
and  fri  own  i rial  the  parapel  wall  played  an 

impel  n  preventing  the  train  from  going  over 

into  t  Im    i I  below  and  pilin again  I   the  h  ing      i : 

Whil  i  h  ha1  happened 

i  i    and    tructtiri   . 

eorli 


it   is   substantiated   by   an  eye   witness   of   the    accids 
quoted  by  the  New  York  World,  as  follows: 

As  the  train  thundered  on.  the  motor  car  in  front  made 
heavy  lurch  just  as  it  reached  the  bridge  over  the  roadwJ 
There  was  a  crash.  The  heav/  stonew.  rk  of  the  bridj 
alongside  of  the  track  was  ripped  off  and  hurled  to  one  si.i 
Some  of  the  stones  6  ft.  long  and  2  ft.  thick  were  toss! 
down   in   the   road. 

As  the  front  motor  hit  the  stones  it  seemed  to  leap  in  t 
air.  Then  it  dropped  on  the  roadbed  again  and  with  anoth! 
lurch  crushed  into  a  steel  upright  of  the  catenary  that  hoi 
uj)  the  electric  wires  that  furnish  power  for  the  trams.  t| 
upright  was  torn  clear  of  its  stone  base  and  it  fell  over.  Th 
the  engine  lunged  on  into  a  second  upright,  which  also  car 
down.  But  the  uprights  on  the  other  side  of  the  track  haj 
up  the  cross  pieces  and  the  wires  did  not  come  down. 

Damage  to  Overhead  Wires 
The  conversion  of  the  four-track  main  liny  of  the  N( 


York,    New    lla\e,,    &    Hartford    l,'.l,'.      i.un    the   nulskir 

of  \eu   York  City  lo  Stamford,  < '. .,  lo  an  I  l.ooo-vo 

ngi    phase   electric   traction   system*   was   completed 

button     I ii  mi',     i hanged    to    

-I-        i  i.i       potential     nxlatlng     betwe,  n     reedei     and     troB 

Vn    auto-ti  ii  H   roi  mi  i     In    conm  eti  d    bi  tvt i  w  d 

trad     coi ipi  .1    ofl     il    Inl     ■  o   i  hal    l  1,000   vol 

i   between   n  "in  j    and   rail      ai    bi  toi  i 


E  N G IXEEEIXG     N E W S 


Fio.  t.  Site  of  Second  Tower  "Wrecked  bi   Derailed  Train;   Showing   Temporart; 

I  •  i  :  i  i  >< .  i     (  '  IRR1  [NO    C  vil  \  IR1     W  11:1  S 
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1908,  and  there  has  been  so  far  as  we  recall  but  one  pre- 
vious accident  in  which  the  catenary  system  was  dam- 
aged. This  occurred  on  July  16,  L908,  when  an  express 
train  was  derailed  near  Greenwich,  Conn.  In  this  in- 
stance the  trucks  came  off  one  of  the  cars  and  were 
thrown  against  one  of  the  towers  supporting  the  catenary 
system.  The  other  towers  were  protected  by  being  set 
in  deep  niches  in  a  rock  cut. 

In  the  recent  accident,  the  first  tower  struck  was  about 
200  ft.  beyond  the  culvert.  It  was  evidently  hit  quite 
high  and  only  a  glancing  below.  One  of  these  towers 
intact  and  this  first  one  struck  by  the  derailed  train  are 
shown  in  Fig.  3.  hi  this  ease  the  overhead  bridge  and 
catenary  wires  did  not  collapse.  The  next  tower  was 
300  ft.  beyond — the  regular  spacing  between  bridges.  All 
that  was  left  upright  of  this  tower  is  shown  under  the  ar- 
row in  Pig.  d.  Evidently  all  four  holts  were  broken  off 
in  the  concrete.  The  second  locomotive  stopped  over 
this  point  and  the  overhead  bridge  and  wires  fell  on  its 
roof. 

The  towers  or  posts  are  approximately  38  ft.  high  and 
1  ft.  Id  in.  square.  They  are  made  of  four  4x4xTVin. 
angles  laced  with  2*4x%-in.  bars.  Each  tower  rests 
upon  a  foundation  containing  about  9  cu.yd.  of  con- 
crete. Four  anchor  bolls  extend  entirely  through  the 
foundation  block  and  hold  the  base  of  the  tower  by  means 
of  heavy  nuts.  The  cross-bridge  trusses  are  I  ft.  6  in. 
deep  from  back  to  back  of  chord  angles  and  the  two 
angles  of  each  chord  are  spaced  horizontally  1  ft.  10  in. 
b.  in  b.  The  upper  chord  angles  are  6x3%x%  in.  and 
the  lower    lx3i/.Xi%  in. 

Eai  h  of  the  two  catenary  cables  which  support  the 
trolley  conductor  consists  of  extra  high  strength  rVm- 
steel  cables,  composed  of  heavy  strands.  This  steel  has 
an  ultimate  strength  of  200,000  lb.  per  sq.in.  The  com- 
pL  ted  cable  has  an  ultimate  total  strength  of  33;800  lb. 
The  trolley  conductor  is  No.  0000  B.  &  S.  gage  grooved 
copper  wire,  supported  by  the  catenary  cables  at  inter- 
vals of  l'»  ft.  by  means  of  equilateral  triangular  trolley 
of  carious  sizes. 

Originally,  the  currenl  collectors  of  the  locomotives 
were  In  duvet  coni;ici  with  the  copper  trolley  conductor. 
bill  owing  to  the  rapid  wear  of  the  copper  wire  a  steel 
contact  wire  of  'lie  -Mine  size  was  added  below  the  cop- 
per conductor  and  fastened  to  it  at  10-ft.  intervals  be- 
tween the  triangular  support  3. 

Anchor  bridges  arc  spaced  r\f\-y  two  miles.  Each  of 
these  carry  lightning  tei  transformers  fur  oper- 
ating the  circuil  breakers  ami  other  apparatus  for  the 
Mo.  l.  signals.  These  anchor  bridges  are  equipped  with 
automatic  oil-switch  circuit-breakers  which  open  as  soon 
;,  .in  extraordinary  load  comee  on  the  trolley  wire.-, 
mi  thai  in  ch  an  accidenl  as  the  one  on  \pr. 
1 2,  the  grounding  oi  the  trolley  wire-  bj  contad  with  the 
locomotives  and  cars  immediatelj  cul    oul  the  cur- 

1,    III     on     the    tWO-lllile    ,-eel  loll. 

I.  ',n  ion    "f  the     ide  towere  above  the  cro     bi  "l"' 
are  util  izi  'I  for    upporl  ing  t  he  power  tran  mi    ion  wires, 
u  hich  are  ca rried  on  steel   angli  frames  bolted   to 

the  tower-.    The  lower  i  rot    arm  i    6  ft.  below  the  u] r 

on,  .i  insrfii    ion   a  irea  in   the 

nal  tended   with     erio        i      H     to 

I  to      h  Off     the    I   uncut      from     the    elect  I'M      /ope 

I   ecttii    trai  I  ion    <  a 
not  restored  for  about 
Tin  tern   of   the   two   wo  tbound 


tracks  was  practically  undamaged,  and  the  erection  „f 
some  temporary  supports  to  carry  the  overhead  bridge 
at  the  two  wrecked  towers  was  about  all  that  was  neces 
sary  to  restore  these  wires  to  service. 

In  order  to  facilitate  the  operation  of  the  wrecking 
cranes,  the  outside  track  on  which  they  were  operate 
was  temporarily  offset  between  2  and  3  ft.  to  the  right 
from  under  the  center  of  the  catenary  wires. 


G©nac2'©tl©    Feinice    Postls    ©na    the 


jam*. 


>SiM  ILaiM©  R.] 


The  San  Pedro,  Los  Angeles  &  Salt  Lake  R.R.  is  one  of 
a  number  of  railways  using  concrete  fence  posts  somewhal 
extensively  and  for  making  these  posts  it  has  a  plant  of 
its  own  near  Salt  Lake  City.  It  has  already  about  23 
miles  of  fence  of  this  kind,  and  about  10,000  posts  were 
made  and  placed  last  season.  For  particulars  of  the 
posts  and  their  manufacture,  we  are  indebted  to  R.  Ix. 
Brown,  engineer  of  maintenance-of-way,  at  Salt  Lake 
City,  Utah. 

The  posts  are  approximately  rectangular  in  plan,  but 
with  the  sides  tapering  slightly  and  the  back  rounded. 
They  taper  from  5x5  in.  at  the  base  to  3x3  in.  at  the 
top.  There  are  five  fence  wires,  secured  to  the  flat  side 
of  the  post  by  galvanized  tie  wires  passed  around  the 
back  of  the  post  and  having  the  ends  wrapped  around  the 
fence  wires.  The  posts  are  7y2  ft.  long,  set  3  to  3'..  ft, 
in  the  ground,  and  weigh  89  lb.  each.  They  are  spaced 
16  ft.  apart.  For  transportation,  they  are  piled  and 
stacked  in  the  cars  in  much  the  same  way  as  lumber, 
but  they  must  be  handled  more  carefully  than  wood  posts. 
The  cost  averages  a  little  over  21o.  each,  which  docs  not 

cover  interest  on  plant  or  depreciation.     The  invest n I 

in  plant  (bins,  mixer,  molds,  etc  ;  is  about  $1000.  Wood 
posts  for  the  same  work  cost  1  1  to  21c.  The  anchor 
pocis  arc  8  ft.  long,  7x7  in.  at  both  ends;  the  brace  posts 
are  10  ft.  long.  5x5  in.  at   both  cuds. 

The  concrete  is  a  1  :  (i  mixture,  the  coarse  aggregate 
being  obtained  from  a  gravel  pit  in  which  the  proportions 
of  sand  ami  line  gravel  make  a  very  satisfactory  com- 
bination for  this  purpose.  The  material  is  stored  in  ell 
vated  bins,  with  clinics  to  the  mixer.  The  reinforci 
nieiit  consists  of  four  strips  of  \To.  IS  hoop  steel.  %  in- 
wide,  the  strips  being  ?  ft.  .'!  in.  long,  but  %-in.  twisted 
steel  bars  are  used  in  I  he  anchor  posts  and  brace  posts. 
The  concrete  is  mixed  to  a  creamy  consistency,  and 
poured  into  a  set  of  ten  metal  molds  mounted  on  a  light 
steel  frame  which  can  be  vibrated  or  shaken  by  hand. 
When  the  mollis  arc  full,  the  concrete  is  struck  oil'  to  B 
level  sin  face  and  the  frame  is  vibrated  in  a  longitudinal 
direction,  consolidating  the  material  much  more  quickhj 
than   can    be  done   hv   hand    lamping. 

The  set   of  molds  is  Mien    laid  on   level  ground  and   the 

erete   allowed    to   sel    for   '.'I    hours,   when    the   post 

removed   from   tic  molds  and  slacked  vertically    in  group 

'    allowed    to   season    for    (iO   days    before    being   used 

The  number  of  men  is  usually  three,  and  with  these  Hi" 
posts  per  day  i  an  l.e  ni. nle.  With  five  men  and  additional 
molds  a  larger  number  can  be  made,  ami  the  extra  men 
can  |nit   in  pa  id  of  I  bei  r  i  h n  ol  her  w  ork. 

Ide  e  posts  aiv  of  the  I).  &  \.  I  \  |>c,  ami  llle  molds,  vi- 
liiiilih"  frame,  etc.,  were  furnished  In  the  I  >.  &  A.  Poji 
Mold  <  'o.,  oi  Three  Rivei  .  M  ich. 
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fred  Xoble,  Past-President  of  the  American  Society 

f  'ivil   Engineers,   and  one  of   the   most   distinguished 

f  merican  engineers,  died  Apr.  19  at  St.   Luke's  Hos- 

\  .  New  York  City.     Mr.  Xoble  went  to  the  hospital 

rtnight  ago  to  undergo  an  operation  for  gallstones. 

I  -allied  well  from  the  operation  hut  shortly  afterward 

o:racted  pneumonia.     The  news   of  his  sudden   death 

a  severe  shock  to  his  many  friends  throughout 

engineering   world,    few    of    whom   had   even    heard 

f  ds   illness.     The   funeral    services    were    held    Tues- 

Fening,    April    21,    at    the    cathedral    of    St.    John 

h    Divine,    Xew    York    City. 

lfred  Xoble  was  born  at      

Wayne      County, 

I  i.,  Aug.  7,  1844.  Hewas 

ated     in     the     country 

schools  and  at  the 

i  ige  high  school.  In  Aug- 

1862,   at.    IS   years    of 

ig     he     enlisted     in     the 

34 1     Michigan      Infantry, 

i    Berved  continuously  in 

A  u  n  v  of  the  Potomac 

the  '-lose  of  the  Civil 

1  865.     He  then  olv 

position  as  a  clerk 

\  .i  r   I  lepartment  at 

\  ihington,  where  for  two 

8j  in'  worked  and  stud- 

<•  ami  saved  for  a  college 

fall  of  1st;?,  he  en- 

•  I    the    sophomore    class 

diversity  of  Michi- 

g; ,  where  he  graduated  in 

«i  1   engineering    in    1870, 

he     was     absent 

ii  ill    of    the    time    mi    en- 

_•  eering   work,   under  the 

I  ited  Stales  Engineer  De- 

p  tment.  After  graduation, 

I   (iiiiiiiued  in  government 

Ifineering  work,  and  for 

is.    he    was    in    local 

of  tin'   improvement 

Mary's    Palls    Canal 

lie    Si.    .Mary's    River 

-i      Lakes      Superior 

I    Huron.      This   was  at    the  lime   of  tin 

the  Soo  of   whal    was   then   the  largest 

t  •  world. 

Mr.   Noble    resigned    from    the   government    service    in 

32  and   fur  four  yea  is  wa-  engaged   m  bridge  work  in 

liiisiana    ami    as    General    Assistant    Engineer    of    the 

'I'thein    Pacific   R.R.,   mostly  mi  bridge  work.     In  the 

fitter  of  1886,  he  came  to  Mew  York  City,  where  Eor 

•ear  he  was  Resident    Engi r  of  the  Washington  steel 

h  bridge  over  the  Harlem  River.  He  thru  went  to 
iro,  III.,  where  he  had  charge  of  the  erection  of  the 
■e  over  the  Ohio   River  under  Morison  &  Corthell, 

complete  biography  maj  i"  found  In  "Engineer 
'  Kews,"    Jan.    L">.    1903,    p.    90,    published    .it    the    tin,.-    ..i     Mr. 

ii.ii  i..  Hi.  Presidency  ..f  the  American  Society 
Civil    Engineers. 


eA-cyfxr^i^y 


const  mil  ion 
mal    loek  in 


Chief  Engineers.  Later,  he  was  connected  with  the  con- 
struction of  the  famous  cantilever  bridge  at  Memphis, 
Tenn.,  of  which  the  late  George  S.  Morison  was  Chief 
Engineer.  From  1892  to  1894,  he  was  Assistant  Chief 
Engineer  for  other  Mississippi  River  bridges  under  Mr. 
Morison. 

As  a  member  of  the  first  Xicaragua  Canal  Commis- 
sion, appointed  by  President  Cleveland  in  1895,  Mr. 
Xoble  first  came  into  national  prominence.  Two  years 
later  he  was  appointed  a  member  of  the  United  States; 
Deep  Waterways  Commission.  Since  that  time  he  has 
been  engaged  in  private  practice  in  Xew  York  City,  ex- 
cept for  the  period  from  1902  to  1909,  during  which 
lie  was  Chief  Engineer  of  the  East  River  division  of  the 
Pennsylvania  R.R.  tunnels 
in  Xew  York  City.  Mr. 
Xoble  also  served  as  a  mem- 
ber of  the  Isthmian  Canal 
Commission,  from  1897  to 
1900,  and  as  a  member  of 
the  International  Board  of 
Consulting  Engineers  of 
the  Panama  Canal  in  1905. 
As  a  consulting  engineer, 
he  was  connected  with 
many  of  the  greatest  engi- 
neering projects  of  his 
time,  among  them  the  sea 
wall  at  Galveston,  Tex.,  to 
protect  the  city  from  a  re- 
currence of  the  great  flood 
of  1900,  the  Mississippi 
River  bridge  at  Thebes,  111., 
and  many  other  works ;  but 
most  of  all  the  Pennsyl- 
vania R.R.  improvements  in 
Xew  York  City,  witli  which 
he  was  identified  from  the 
start.  He  was  also  a  con- 
sulting engineer  id'  the 
Public  Service  <  lommission 
on  the  const  ruction  of  the 
New  York  City  subways. 

Tn  1910,  Mr.  Noble  was 
awarded  the  John  Fritz 
Medal  of  the  national  en- 
gineering  societies   '•for   his 

notable   achievements   a-   a, 

civil     engineer."      He     was 

Proidcnt   of  the  American 

rs     in     1903,     an     honorary 

.if  Civil  Engineers  of  Great 

iv     no    other     American     of 


Society  of  Civil  Engine 
member  of  the  Institution 
Britain,  an  honor  held 
his  time,  a  member  of  the  American  Society  of  Mechan- 
ical Engineers,  of  the  Western  Soi  iety  of  Engineers  and 
of  the  Engineers  Clubs   of  Chicago  and  New  Y.-.rl 

It  is  pleasant  to  record  that  a  name  which  will  evi 
remembered  in  the  annals  of  American  engineering  is  in- 
herited by  a  son,  Frederick  C  Noble,  ■vno  has  already 
achieved  notable  distinction  as  an  engineer,  and  who  is 
now  one  of  the  five  field  division  engineers  in  charge  of 
the  construction  of  the  new  subways  under  way  in  Xew 
fork  City. 

An   editorial   appreciation   of   "Mr.   Noble's   services   to 
American  engineering  will  he  found  on  another  page. 
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Over  100  city  officials,  engineers,  contractors  and  oth- 
ers who  have  to  cope  with  snow-removal  problem,  met 
in  the  Mayor's  reception  room,  City  Hall,  Philadelphia, 
Apr.  17,  in  response  to  an  invitation  from  Morris  Lle- 
wellyn Cooke,  Director  of  the  Department  of  Public 
Works  of  Philadelphia,  to  participate  in  a  snow-removal 
conference.  The  business  meeting  on  Apr.  17  was  pre- 
ceded on  the  evening  before  by  a  dinner  to  the  visiting 
delegates  tendered  by  Mayor  Blankenburg  at  the  Union 
League  Club. 

A  number  of  prepared  papers  were  read  and  much 
fruitful  discussion  ensued.  It  was  at  once  evident  that 
the  problem  was  one  on  which  practically  no  one  was 
posted  except  as  regarded  his  own  individual  experience. 
The  severe  storms  of  the  early  part  of  the  present  year 
had  been  productive  of  much  recent  experience ;  the  prob- 
lems and  difficulties  were  still  fresh  in  the  minds  of  those 
in  attendance,  so  that  the  time  was  ripe  to  bring  out 
much  interesting  and  valuable  data. 

Flushing  and  Dumping  Snow  into  Sewers — J.  G. 
Hayes,  Director  of  Public  Works  of  Scranton,  Perm., 
came  forward  as  a  strong  advocate  of  the  flushing  method 
of  snow  removal  from  paved  streets.  Ho  quoted  cost 
data  on  Scranton  work  where  the  cost  per  cubic  yard  of 
snow  removed  was  as  low  as  21c.  It  was  shown,  however, 
by  subsequent  discussion,  that  an  adequate  allowance  for 
the  cost  of  the  water  was  not  included.  Pittsburgh, 
Penn.,  has  also  had  much  success  with  this  method  of 
snow  removal,  but  according  to  J.  F.  O'Toole,  Director 
of  Public  Works  the  conditions  are  peculiarly  favorable. 
The  sewer  grades  are  very  steep  and  manholes  are  con- 
veniently located. 

During  the  past  winter,  some  of  the  sewers  of  New 
York  City  were  extensively  used  for  snow  removal,  and 
a  series  of  experiments  were  conducted  to  determine 
what  sewers  could  lie  used  for  this  purpose,  the  effect  of 
the  temperature  of  the  wati  r  in  the  sewers  the  rapidity 

with  which  tin.  snow  melted,  II Sect  on  the  sewers,  the 

damage  to  the  sewers,  if  any.  These  experiments  were 
referred  to  by  William  Goldsmith,  Assistant  Engineer  of 
the  Departmenl  of  Public  Works.  Borough  of  Manhat- 
tan, and  results  will  he  published  in  the  proceedings  of 
the  conference.  These  and  other  data  presented  at  the 
conference  tend  to  show  thai  the  now  is  completely 
on  lie, |  within  300  ft.  of  Hie  dumping  manhole. 

Tin  re   u;is   much   spirited   opposition   to   the  flushing 

method  of  disposal.     It    was  claii I   t<>   interfere  with 

traffic,  lo  require  large  amounts  of  water  for  which  some 
one  had  to  pay,  to  sili  up  ewere  with  the  sedimenl  in 
the  snow.  The  majority  seemed  to  be  convinced  thai 
fin-Inn"      i    el  an  eci  nomic  mi  I  hod  of  disposal :  bul  Hie 

dumping  of  He-  mow  intosewere  from  wa^ r  jleds  was 

approved  where  He-    ewere  were  large  e -Ii  and  had 

h   rel i"  taki    care  of  i he  addil ional  terial. 

il   manholi  u    ed,   bu1    ii   was  generally 

l  thai  the  ordinary  typi  i  ienl  for  snow  re- 

p.  II.  ( llai  I  .  Superintendent  of  Streets, 

of  Springfield,  Mass.,  Baid  he  had  dumped    now  in  sew- 

■  many  yeai   ;  BO  load    per  hour  with  two  men  a1 

the  manhole  wat  Hie  record;  he  did  qoI  con  idei  special 

Ilia  n  I  i'V. 

Cir  ■     '     I        i    •'    I        Sicca    ,    >n    1.1,  I      appear 
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to  be  more  of  a  gamble  than  any  other  form  of  munii 
pal  contract,  under  present  methods.  One  great  din 
is  the  measurement  of  the  loads  or  wagon  capacities.    I 
New  York  City,  this  work  is  done  by  the  forces  of  t] 
Sealer  of  Weights  and  Measures.     Another  problem  ,| 
cussed  was  to  develop  a  system  of  checking  loads  so 
the  same  load  would  not  be  paid  for  twice;  it  appear, 
that  there  was  necessity  for  keeping  tabs  on  the  oil 
spectors  as  well  as  on  the  contractors.     W.  IT.  Cot 
Chief  of  the  Bureau  of  Highways,  of  Philadelphia,  di 
scribed  his  experience  with  the  contract  system  of  sun 
removal. 

E.    D.   Very,   Consulting   Sanitary   Engineer,  of  Xe'! 
York  City,  recommended  the  area  method  of  payin 
snow  removal.     He  thought  it  was  impossible  to  ■ 
a  load-checking  system  that  could  not  be  beaten.     I  a 
Mark  Brooke,  Assistant  to  the   Engineer  Commissione 
of   the   District   of    Columbia,   said   that    in   the   city  o 
Washington  teams  and  trucks  were  hired  by  the  day  an, 
the  snow  removed  by  clay  labor  at  a  cost  of  from  1 
35c.  per  cu.yd.     J.  C.  Hallock,  Deputy  Chief  Engiu 
Department  of  Public  Works,  Newark,  X.  J.,  also  advo 
cated  the  hire  of  teams  by  the  day  as  a  less  complicate! 
and  more  efficient  method   than   the  elaborate  checkiiif 
system  required  for  the  load-unit  method. 

The  greatest  difficulty  in  the  contract  system  app. 
to  be  the  lack  of  an  organized  plan.  John  W.  Doherty 
of  the  Belmont  Construction  Co.,  Philadelphia,  who  In 
handled  many  snow-removal  contracts,  insisted  that  wort 
must  begin  as  soon  as  the  storm  started.  The  laborers 
should  be  warmly  clad  and  properly  fed.  if  the  best  re- 
sults are  to  he  expected.  The  ordinary  method  of  shovel- 
ing the  snow  from  the  full  width  of  sidewalks  into  the 
middle  of  the  street  was  condemned  generally  as  making 
the  problem  of  snow  removal  more  difficult:  the  side- 
walk snow  should  he  piled  on  the  outside  one-third  of  the 
walk  or  along  the  property  lines. 

Sxow  Removal  ry  the  Street-Railway  Companies 
— Martin  Schreiher,  Engineer  of  Maintenance-of-way  of 
the  Public  Service  Rys.,  Newark,  N.  J.,  explained  the 
snow-fighting  organization  of  a  street-railway  svsteni  of 
865  miles  of  track.  Before  the  winter  season  sets  in.  the 
officers  of  all  departments  meet  and  agree  upon  a  snow- 
fighting  campaign.  Then  all  departments  cooperate  with 
a  central  organization  which  handles  all  the  snow-re- 
moval work.  .Mi-.  Schreiher  brought  out  clearly  that  the 
success  of  (lie  street-railway  forces  was  due  to  tin1  com- 
pact ;inil  efficient  organization,  and  he  believed  then 
an  opportunity  for  much  greatei  cooperation  betwei 
city  snow-removal  forces  and  those  of  the  sheet   railways. 

The  use  of  spreader  plows  for  cleaning  wide  strips 
side  of  the  street-car  tracks  was  discussed   and   appeared 

to    he    feasible    fur    Hie    lighter    snowfalls.       These    s|u 
plows  have  been   n>-ri\  in   Detroit  and  other  cities   fur  mam 
years.     Morris  I.'.  Sherrerd.  Chief  I'higineer  of  the  Board 
of  Slict  .-in. I  Water  Commissioners,  Newark.   \.  -I 
sideied  this  a  feasibl<>  way  of  opening  streets  and  urged  a 
closer  cooperation  between   the  cities  ami  the  street 
way  companies. 

Snow   Removal    Machines    -Various    mechanical   de- 

i,,  for  melting  or  compressing  snow  were  allude, I  to 
hut  ii, i  experience  with  Ihein  was  given,  except  hj  the 
engineers  of  the  Pennsylvania  I'. If.,  who  staled  (hal  I 
portable  melting  device  made  of  a  steam  healed  gondola 

i,  ,  I  car  had  been   used  with     in  cess  in   Philadelphia.  I'1 
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Ha  J  D-  Eqni,  of  Portland,  Ore.,  the  only  lady  attend- 
iig  he  conference,   was   convinced   that   engineers   were 
enough  to- invent  a  device  after  the  nature  of  a 
i-heated  concrete  mixer,  which  would  solve  the  snow- 
lira]  problem  once  and  for  all;  but  there  seemed  to  be 
[erable  skepticism  as   to  the  success  of  any  device 
had  ever  been  tried. 
<  saxization — A   permanent   Committee   on    Resolu- 
I   was  appointed,  consisting  of  Capt.  Brooke.  Chair- 
a|:  J.  T.   Fetherston,  Street  Cleaning  Commissioner. 
I  York  City;  J.  F.  O'Toole,  W.  H.  Connell,  W.  H. 
h.  of  Harrisbun:  and  R.  P>.  Hamilton,  Secretary  and 
surer  of  the  Philadelphia  Rapid  Transit  Co.     It  was 
ided  that  another  conference  be  held  in  the  fall 
more  definite  plans. 


p.m.. 


4S-ln.   Water    Main    Burst    in    Brooklyn,    N.    Y„   at    1 

pr.   17.   flooding   many   cellars    in    the   vicinity.      The   water 
the    break    was    shut    off    at    2    p  m. 

Large  Summer  Hotel  Burned  at  St.  Andrews,  X.  B„  on 
11.  The  building,  owned  by  the  Canadian  Pacific  Ry., 
recently  renovated.  It  contained  500  rooms.  The  con- 
walls  still  stand,  but  the  building  was  gutted. 
he  Walla  of  a  20-Pt.  Deep  Cistern  Caved  In,  at  Wood- 
la.  L.  I.,  on  a  brick  mason  working  at  the  bottom,  on  Apr. 
[The  cave-in  was  due  to  the  failure  of  the  shoring.  The 
n    was    killed. 

Surveying-Instrument  Factory  Burned  on  Apr.  11,  at 
5ates  Ave.,  Brooklyn.  N.  Y.  The  plant  belonged  to  F.  E. 
dis'  Sons  Co..  who  now  are  temporarily  situated  at  S43 
I   Ave. 

Fatal    Kooming-House    Fire    in    New    York    City    cost    the 
of  11   persons,   on    Apr.   17.      The  fire  started   at  2   a.m..   in 
lasement.      A   large  amount  of  inflammable  rubbish   in  the 
well   caused   the   fire   to   gain   rapid   headway.     The   build- 
was  gutted. 

Fatal  Hotel  Fire  in  Alliston,  Mass.,  resulted  in  the  dea.a 
"f   ren  persons  on   Apr.  14.     The  person  sending  in  the  alarm 

ed  the  door  of  the  signal  box,  but  neglected  to  pull  down 
'b  signal    hook.      The    mistake    was    discovered    10    minutes 

'Ward,   and   the   second    call    sent    in. 

o  Danger  Signals   At    An    Approach   of  a    Damaged   Bridge 

Whittier.  Calif.,  caused  the  death  of  two  automobilists, 
ipr.  13.  Warnings  had  oeen  set  at  the  Whittier  end  of 
Pellessier  Bridge,  which  spanned  the  San  Jose  Creek  until 
hed  out  during  tie-  recent  floods  in  Southern  California, 
iposite  approach  was  without  signals.  The  auto- 
lle  entered  the  bridge  on  the  latter  end  and  fell  through 
break    to  the  creek   bed   25   ft.   below. 

'he   "II  lit  hi    of    Buildings"    Bill    covering    New    York    City, 

bj    Mayor    Mitchel   on   Apr.   11,  in   spite  of   his   un- 

ainty  as   to   its   constitution-  lity.     The   bill   authorizes   the 

B' rd    of    Estimate    to    district    the    city    and    enact    ordinances 

lig   the   permissible   height   of   buildings.     Before   becoming 

the   bill    must   go   to   the   Governor   for   signature. 

I'hc    I'lnns    for    Cleveland's    New    Filtration     Plant      ("Eng. 

Mar     19,    p.    B07)     were    approved    by    the    Ohio    State 

01    Health    on    Apr.    16.      The    Hoard    voted    further    that 

v    must   provide  for  the  disposal  of  waste  from  the  mix- 

:1  coagulating  basins,  prior  to  discharge  Into  Lake   Brli 

Cuyahoga     River,    In    a     manner    satisfactory    to    the 


Municipal      Mllk-HamlUng    and    distributing     planl     has 
i    made    possible    fo,     the    city    "f   Jamestown,    N.    V..    by    a 

Li  i   amending    thi    cltj    i    lartet    accei I  bj    I  he  cttj 

ived  h;  lh'  rovernoi  The  i  ommon  council,  on 
iion  oi  the  board  of  health  may  acquire  such  a 
thi     '       pa    en     have   voted   In   favor   of   the   project. 

I'm-    Water   service   In    Indiana    is    prohibited     undei      the 

"aly-Spencei     act.      We    understand    that    this    prohibition 

orki    owned   b>    municipalities  as  well  .as  to 

ed   b\    private   companies,   and    that    II     <i  o  compels 

rilclpnlltti  I  heir  own  water- works  to  appropriate 


money  for  fire  protection  and  other  municipal  services  from 
the  general  fund  of  the  city.  In  response  to  a  request  for 
interpretation  of  the  act  as  regards  churches,  the  Public 
Service  Commission  of  Indiana,  we  are  informed  by  Joseph 
L.  Reiley,  Secretary,  advised  the  city  of  Brazil,  Ind.,  that  al- 
though the  city  could  not  supply  water  free  to  churches  it 
might  make  them  a  special  rate. 

Floods  Again  Threaten  the  Imperial  Valley,  Calif.,  accord- 
ing to  a  dispatch  from  Washington.  D.  C,  Apr.  21.  The 
Colorado  River  in  southern  Arizona  is  far  above  flood  stage, 
and  about  1000  ft.  of  the  banks  have  been  scoured  out.  The 
Imperial  Valley  irrigation  canal  is  reported  damaged  and 
the  situation  is  serious.  Secretary  of  the  Interior  Lane  called 
a  conference  of  officers  of  the  Reclamation  Service  to  consider 
emergency  measures.  About  $60,000  of  the  reclamation  fund 
is    available    for    emergency    use. 

Formal    Breaking    Through    of    the    Cape    Cod    Canal — The 

waters  of  Cape  Cod  Bay  on  the  east  and  Buzzards  Bay  on  the 
west  were  formally  intermingled  by  August  Belmont,  Presi- 
dent of  the  Cape  Cod  Canal  Construction  Co.,  on  Apr.  21. 
President  Belmont  stood  on  the  sluiceway  of  Foley's  dike, 
the  west  end  of  the  central  section  which  has  been  excavated 
below  sea  level  by  steam  shovels  (see  "Engineering  News." 
Feb.  19,  1914),  and  poured  together  the  contents  of  two  bot- 
tles, one  of  which  contained  the  water  of  Buzzards  Bay  and 
the  other  that  of  Cape  Cod  Bay.  Besides  Mr.  Belmont  there 
were  present  J.  W.  Miller.  Vice-President  of  the  company  and 
William  Barclay  Parsons,  Chief  Engineer.  Mr.  Belmont  is 
reported  as  stating  that  the  canal  would  probably  be  open 
for  ships  drawing  not  over  12  ft.  by  July  4.  The  full  depth  of 
the  completed  canal  will  be  25  ft.  The  dikes  will  not  be 
destroyed  until   some  time  in  June. 

A  Municipal-Railway  I  nicin  has  been  formed  by  several 
cities  in  Ontario.  It  has  petitioned  the  Provincial  Cabinet  (1) 
to  empower  the  Hydroelectric  Power  Commission  to  proceed 
with  the  development  of  industrial  power  at  Welland  Canal 
and  other  points.  (2)  to  adopt  a  proposed  model  agreement 
by  which  the  Hydroelectric  Power  Commission  and  any 
municipality  could  contract  for  the  construction  and  opera- 
tion of  "radial"  (or  interurban)  electric  railways,  (3)  to 
secure  the  provincial-government  guarantee  of  the  bonds  of 
such  "radial"  lines,  (4)  to  secure  authorization  of  such  bonds 
for  50-year  terms  without  sinking-fund  requirements  for  the 
first  ten  years,  (5)  to  authorize  the  Hydroelectric  Power  Com- 
mission to  divide  the  province  into  electoral  zones,  so  that  one 
municipality  or  portion  thereof  cannot  hinder  the  construc- 
tion of  a  line   considered   necessary    by    the   others. 

The  Vote  on  the   Purchase  of  the  Water- Works   of   the    Des 

Moines  Water  Co.  by  the  city  of  Des  Moines,  taken  on  Mar. 
30,  resulted  in  a  majority  of  about  2000  in  favor  of  the  pur- 
chase, but  the  vote  taken  at  the  same  time  for  the  issuance  of 
bonds  to  cover  the  purchase  price  was  500  short  of  the  ma- 
jority required  by  law.  The  vote  in  favor  of  the  purchase 
at  a  cost  of  approximately  $3,400,000  was  11.362  to  92S6:  about 
one-sixth  of  the  voters  were  women.  The  vote  in  favor  of 
issuing  bonds  to  the  amount  $2,380,000  for  water-works  pur- 
poses was  7535  to  4993,  a  majority  of  over  2500:  but  the  law 
of  the  state  requires  that  a  vote  on  a  bond  issue  must  receive 
a  majority  of  votes  equal  to  a  majority  of  all  the  votes  cast 
at  the  last  municipal  election,  which  in  this  case  would  have 
required  an  affirmative  vote  of  8000. 

Plans  for  Sewage  Treatment  for  Hornell,  \.  V„  have  been 
submitted  to  the  State  Department  of  Health  for  approval 
by  Clyde  Potts,  of  30  Church  St.,  New  York.  The  Superin- 
tendent of  Public  Works  of  Hornell  hopes  that  approval  of  the 
plans  may  be  secured  before  long  and  thai  construction  maj 
lie  started  by  summer.  The  plans  cull  for  a  pumping  station 
Imhofl  tanks  and  sprinkling  filters.  The  pumping  station  has 
a  nominal  capacity  of  4,000,000  gal.  per  day  to  be  provided 
with  two  I.o00,000-gal.  vertical  submerged  centrifugal  pumps 
electrically  operated,  and  one  S -gal.  vertical  sub- 
merged pump  also  electrically  operated,  all  the  pumps  being 
centrifugal.  The  pumps  will  be  automatical!}  controlled.  The 
pumps  will  discharge  Into  tmhoff  tanks  occupying  a  space  of 
60x100  ft.  The  tank  effluent  will  flow  to  sprinkling  filters  6 
tt  in  depth  having  an  area  of  three-fourths  of  an  acre.  The 
filter  effluent   will   Mow   Into  the  Canlsteo   River, 

\c«    Ohio   River   Bridge   ai    Pittsburgh,   Penn.      Ml    fr< 
from    the    Pittsburgh,    Cincinnati,    Chicago    &    St.    Louis    Rj 
which   transferred   to   the    Fori    Wayne   dlvl  Penn- 

sylvania  lanes  west  of  Pittsburgh  Is  carried  bj   the  Ohii 

nectlng  Rj     wl ro     es  thi   Ohio  River  over  Brunots  Island, 

just    below    the    lunctlon    ol    thi     M Irela    and    mi, 

This   rallwaj    ins   recently   been  double-tracked   with 
, ption  ol   thi    brldgi    own-  the  Ohio   River,     The   traffic 

has   nini    increased   so  lli.it    n    has   I I    found   necessarv    to  erect 
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,ii ii .ih.  r  bridge  parallel  to  the  old  one.  Some  of  the  old  piers 
..■  being  utilized  and  a  number  of  new  ones  are  being  built. 
Two  new  trusses  of  about  500  ft.  span  are  being  erected  over 
the  main  and  back  channels  of  the  Ohio.  The  approach  on 
the  south  side  consists  of  14  deck  trusses  about  17  ft.  deep 
and  200  ft.  long.  The  viaduct  approach  on  the  north  side 
consists  of  the  ordinary  columns  and  deck  plate-girder  spans. 
The  bridge  was  designed  under  the  direction  of  the  En- 
gineer  of  Bridges  of  the  Pennsylvania  Lines  west  of  Pitts- 
burgh, J.  G.  Bland. 

The  Ohio  Conservancy  Law  was  passed  on  as  to  its  con- 
stitutionality by  a  decision  rendered  at  Dayton,  on  Apr.  18, 
in  the  petition  for  the  formation  of  a  conservancy  district  in 
the   Miami    Valley. 

When  the  arguments  were  presented  to  the  court  by 
the  contesting  counsel  only  nine  of  the  ten  judges  were 
present,  one  of  them  being  absent  on  account  of  sickness. 
Therefore,  only  nine  judges  participated  in  the  decision  ren- 
dered last  Saturday.  Of  these  nine  judges,  five  affirmed  the 
constitutional  questions  and  the  court's  right  of  jurisdiction. 
Four  voted  to  dismiss   the   petition,    denying  these   rights. 

This  gave  the  petitioners  the  majority  of  the  judges  as 
the  court  was  at  that  time  constituted,  but  it  did  not  give 
them  a  majority  of  the  original  court  of  ten  judges.  To 
avoid  any  dispute  in  the  near  future  the  court  was  asked  to 
dismiss  the  petition  that  it  might  be  taken  to  the  Court 
Of  Appeals  at  once.  The  request  was  granted.  The  Court 
of  Appeals  meets  in  Dayton,  May  25,  and  it  is  likely  that  the 
conservancy    case    will    be    the    first    upon    its    docket. 

The  Maier  Water  Bill  Mas  Vetoed  by  Governor  Glynn  on 
Apr.  17.  This  Bill  provided  for  the  supervision  of  water 
companies  by  the  State  Conservation  Commission,  and  was 
objected  to  by  New  York  City  on  the  ground  that  it  would 
interfere  with  the  use  and  development  of  the  new  Catskill 
water  system.  In  his  memorandum  attached  to  his  veto,  the 
Governor   commented    upon    the   following   provision: 

No  water-works  corporation  or  municipality  shall  here- 
after supply  with  water  or  extend  its  distributing  mains  for 
the  purpose  of  supplying  with  water  territory  already  sup- 
plied by  the  existing  water-works  system  of  a  water-works 
corporation  or  municipality  until  the  Commission  shall  have 
certified  that  public  convenience  and  necessity  require  such 
supply    or    extension. 

The  novel  nor  said:  "This  provision,  in  my  judgment,  is 
altogether  too  drastic.  It  seems  to  be  broad  enough  to  pre- 
vent a  municipality  from  supplying  itself  with  water  in  a 
territory  already  supplied  by  an  existing  water-works  com- 
pany, without  the  consent  of  the  Conservation  Commission. 
It  would  preclude  such  a  municipality  from  furnishing  its 
public  schools,  hospitals,  police  stations,  and  other  public. 
buildings,  with  necesssvry  water,  and  from  protecting  itself 
by  its  own  plants  from  the  spread  of  conflagration,  in  that 
..ii  of  its  territory  where  existing  corporations  have  pipe 
lin.-s  in  service.  .  .  .  This  provision,  though  general  in 
its  nature,  seems  to  be  peculiarly  applicable  to  the  City  of 
New    York." 

The  Hazard  <>r  Gutted  Buildings— The  danger  of  permitting 
the  walls  of  I. nil. lines  gutted  by  Are  to  remain  standing 
longer  than   is  absolute!      neci  has   been   emphasized    by 

ecldents,    two   of   which   are   of   recent    occurri  nc 

on    Mar.   27.   the   wind    blew   down    thi     threi     upper   stories 
of    the    wesl    wall    •  ■!    the    burned    Missouri    Athletic    Club,    at 
!  nt;   seven   persons.     Thei  i     ■   a  11      .■  i  i  e   no! 
only  permltti  days  after  the  Hre,  but  bu 

ei nu<     in    ii  n    ;i  i  i i      i ...  ■       which     was 

.i   by  the  falling   walls  with   the  loss  of  liiv  Just  stated, 

'ii.    Api     ■■'.   Hi.     wesl    wall    of   the    Independent    Cloafc    Co 

n  a   ii  umber  ol    worh  - 

d    I  iltlng    i    Two 

lou         Injured       Th       I flli  c 

it   is  supposed  i  hat  the  men  preclpl  bated 
irall  Joist         i 
n  down  by  thi    ill  i    depa 

Thi  i      : ble  for  ki 

Thi     "i  ppi  m  d  afti 

! ill 

■  I.I  il  HI  .  .1 

leld    i 

of  pul  i         ■ 

no  nl 

A titled   <  i<  >    '  barters   ma;     "••  ■ 

!  bill  p       ■  .i   ..n. i 

i    , 
i  ■  ■ 

provide  for  i 

1 Ives     tho     i 


scheme:  a  fourth  permits  a  mayor  and  three  or  five  COB 
men  to  be  elected  at  large;  a  fifth  increases  the  council* 
nine;  the  sixth  provides  for  electing  a  mayor  and  a  comia 
council  from  existing  wards;  the  seventh  option  is  for  ti£ 
class  cities  and  permits  adoption  of  an  existing  second-<« 
uniform-charter   plan,   but   with   lower   salaries. 

The  short  ballot  is  incorporated  in  all  optional  chart* 
the  administrative  offices,  such  as  assessors,  attorneys, 
gineers,  treasurers,  comptrollers,  etc.,  are  all  made  app<|. 
ive.  The  mayors  and  councilmen,  or  their  equivalents,  » 
four-year  terms — part  being  elected  every  two  years.  |. 
aries  of  mayors  and  councilmen  are  fixed  according  to  I 
ulation.  All  other  salaries  are  fixed  by  city  councils.  Co  I 
supervisors,  judicial  officers  and  boa/ds  of  education  art- 
affected.  The  act  does  not  give  complete  new  organizasi: 
except  as  to  organic  structure,  all  existing  laws  and  <  |. 
nances  remain  in  force  until  repealed.  The  bill  goes  te 
effect   July   13. 

The  Formal   Ojieniag  of  Los  Angeles  Harbor  took   piac  n 
Apr.    11,    when    the    new    municipal    pier,    known    as    Moru 
Island  Channel  Wharf  Pier  A,  was  dedicated  with  approp 
ceremonies.      This    is    a    wood    wharf   50    ft.    wide    and    16"  I 
long,    founded    on    creosoted    piles.      It   and   the   adjoining 
carry    a    semi-fireproof    shed    100x600    ft.    in     plan,     whicljli 
leased   to  the   Hawaiian-American    Steamship   Co.   for  a  tr# 
pacific    line.      Other    work    going    on    in    Los    Angeles    ha 
which   is  over  20  miles  from  the  original   city,  but   is  no\\«. 
side  the  city  limits,   comprises  additional  sheds,   wharves^ 
bulkheads    in    the    inner,    or    old    Wilmington    harbor,    altf 
which    construction    is   wood    or   semi-fireproof,    and    dredn 
and    reinforced-concrete   pier   work    in   the   outer,    or    old 
Pedro,    harbor. 

Wafer-Supply  from  Well-Pumping  Plants  in  d'fferent  rffc 
of  the  city,  as  an  auxiliary  to  the  main  supply,  is  now  big 
furnished  at  Memphis,  Tenn.,  this  additional  supply  nan 
been  made  necessary  by  the  growth  of  the  city.  The  ■* 
unit  was  completed  in  the  spring  of  1910;  four  were  insUs) 
in  1911,  seven  in  1912,  and  three  in  1913;  so  that  there! 
now  15  units,  each  of  1,000.000  gal  capacity,  operating  vlk 
located  along  the  entire  length  of  the  eastern  boundary 
of  the  city.  These  are  on  the  Wills  pumping  system  (pi 
applied  for),  in  which  the  pumps  take  the  water  frombf 
wells  and  force  it  directly  into  the  mains  under  a  reqijll 
pressure  at  one  operation.  The  pumps  are  operated  by  •♦ 
trie  motors  and  are  placed  in  concrete  pits  under  the  st  ■■ 
made  accessible  by  manholes.  A  somewhat  similar  sy« 
at  Rockford,  111.,  was  described  in  our  issue  of  Aug.  21,  It 
1  ut  at  Rockford  each  well  has  one  pump  for  raising  th.' 
ter  and  a  second   for  delivering   it  into  the  main. 

This  water-supply  service  at  Memphis  is  in  addition 
the  two  other  pumping  systems;  the  tunnel  system.  ! 
14,000,000  gal.  daily  capacity  and  an  air-lift  plant  of  5,00|§ 
gal.  capacity.  The  available  water-supply  now  is  n* 
34,000,000  gal.,  while  Hit  normal  capacity  is  less  than  1 
of  tiiis  amount.  The  pumps  are  situated  in  different  )H 
of  the  city.  In  c;isi  of  fire,  pressure  ran  be  maintained! 
mediately  by  starting  up  a  pump,  ami  in  ens.,  anytl 
ii  ippi  is  to  either  one  of  the  three  systems  of  pumping,! 
other  two  could  take  care  of  I  In-  demand.  In  regard  tol 
decrease  of  supply  in  older  wells,  the  water  department! 
deavors  to  maintain  the  supply  of  the  tunnel  system  by  » 
ing  n.-w  wells  to  take  the  place  of  deficient  obi  ones.  I 
new  wells  in  this  section  were  bored  during  1913.  }•} 
ever,  the  Wilis  pumping  system  was  installed  to  take! 
of  the  Increasing  population  and  to  afford  better  firs  ! 
I. .(lion.  While  a  few  other  cities  have  employed  this  ptl 
i,  in.    not    much    has   been    heard    of   it    as   the   InVfW 

has   < working    on   e    patent       II    is   the   invention   or    ir 

i       .-   ,:i        ,;,  ,.,.,   ,i     gup,  i  Intendent     Of    the    Memphis    Arte* 
Watei    Depart  ment, 


M ,      N     M,    .l.ilm.  nn,     \    aoc.    M      \in     :  in      'i        of    North 
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r.   J.   H.   Prior,   Engineer  of  Design   of   the   Chicago,   Mil- 
.  e    &    St.    Paul    Ry.,    has    resigned    to    become    Assistant 
Engineer    of    the    Illinois    Public    Utilities    Commission. 
I  r.  James  A.   Hooke,  Assistant   Sewer  Commissioner   of  St. 
Lams,  Mo.,   has   been   appointed    Sewer   Commissioner   to   suc- 
Mr.   Charles   A.   Moreno,    resigned   as   noted   in   our   issue 
9. 
!  r.  E.  A.  Prink,  M.  Am.  Soc.  C.  E.,  Bridge  Engineer  of  the 
se  oard  Air  Line   Ry.,   Portsmouth,   Va.,    has   been    promoted 
Principal    Assistant     Engineer,     succeeding     Mr.     E.     G. 
II,    promoted. 
Ir.    Frederick    B.    Cook    has    resigned    as   Vice-President   of 
Safety    Scaffolding    Co.,    of   New    York    City    and    Atlanta, 
ill  to  become   Vice-President   and   Manager   of   the   American 
I  levice  Corporation,   New  York  City. 
Ir.    J.    B.    Myers,    Division    Engineer    of    the    Baltimore    & 
■ji  R.R.,  at  Cumberland,  Md.,  has  been  promoted  to  be  Dis- 
ingineer  of  Maintenance-of-way  at  Baltimore.   Md.,  sue- 
Mr.    S.    A.    Jordan,    promoted,    as    noted    elsewhere. 
Ir.   Francis   T.   Bowles,    formerly    Chief  Naval    Constructor, 
■l   N.,   has   resigned   as   President   of   the   Fore   River   Ship- 
ng   Corporation,   Quincy,    Mass.,  effective  July   1.      He   re- 
ed  from  the  Navy   in   1903   to  accept   his   present  office. 
Ir.    P.    J.    Carter,   Office    Engineer    of    the   Western    lines    of 
tt  Atchison,  Topeka   &  Santa   FS  Ry.,  at  Amarillo,   Tex.,   has 
Hi  appointed   Assistant   Engineer  in   charge   of  construction 
01;  he   railway's    new   shops  and   yards   at   Albuquerque,   N.   M. 
.Ir.    H.    W.    Davies    has    been    appointed    Assistant    to    the 
P  -ddent  and  General  Manager  of  the  Pacific  &  Idaho  North- 
eil  Ry.,  with  headquarters  at  New  Meadows,  Idaho.     He  waa 
Mnerly    with    the    Southern    Ry.    and    the    Norfolk    Southern 

■  Jr.  S.  A.  Jordan,  District  Engineer  of  Maintenance-of-way 
#jihe  Baltimore  &  Ohio  R.R.,  at  Baltimore.  Mil.,  has  been 
p  moted  to  be  Superintendent  of  the  Shenandoah  division. 
« h  office  at  YVinchester,  Va.,  succeeding  Mr.  G.  D.  Brooke, 
Hisferred. 

J  Mr.  H.  Hobart  Porter.  M.  Am.  Soc.  C.  E.,  of  Sanderson  & 
■Iter,  Engineers,  New  York  City,  has  been  elected  President 
•(the  American  Water-Works  &  Electric  Co.,  which  is  the 
rJrganized  American  Water-Works  &  Guarantee  Co.,  of 
I  tsburgh,     Penn. 

Mr.  Louis  Chevalier,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Euineer,  Stillman-Delehanty-Ferris  Co.,  Jersey  City,  N.  J., 
hi  been  appointed  Bridge  Engineer  of  the  Seaboard  Air  Line 
I  ,  with  headquarters  at  Portsmouth,  Va.,  succeeding  Mr. 
I  A.  Frink.  M.  Am.  Soc.  C.  E.,  promoted,  as  noted  elsewhere. 
•  (Count  Jacques  de  Lesseps,  son  of  Ferdinand  de  Lesseps, 
Ho  was  the  promoter  and  Chief  Engineer  of  the  original 
liana  Canal,  sailed  from  New  York  City  Apr.  11  for  Colon, 
Mnama.  Count  de  Lesseps  has  never  before  visited  the 
■  ne  of  his  father's  exploits.     He  is  an  aviator  of  the  French 

Mr.  Carl  H.  Booth   has  retired  from  the  Shuman-Booth  Co., 

:o,    111.,     to    become    Vice-President    of    the     Metallurgic 

lelneering  Co.,   also    of  Chicago.     The   business   of   the   Shu- 

i  n-Booth  Co.  will   be  continued  under  the  firm  name  of  the 

n    Advertising    Co.,    of    which     Mr.    R.    R.     Shuman     is 

lesldent. 

F.    O.    Dufour,    Assoc.    M.    Am.    Soc.    C.    E.,    Consulting 
er,  of  Athens,  Penn.,  has  been  appointed  Senior  Struc- 
i  Engineer,    Central    district.    Division    of    Valuation,    In- 
Commerce    Commission,    with    headquarters    at    Chi- 
lli,     Mr.    Dufour    was    formerly    Construction    Engineer 
D.    A.    Keefe,    Consulting    Engineer,    Athens,    Penn. 
tevlous  to  June,   1913,   he   was  Assistant   Professor  of  struc- 

Ineerlng  at  the  University  of   Illinois. 

I  Mr.  Spencer  J.   Stewart,   Assoc.   M.   Am.   Soc   C.    E.,   recently 

Engineer,  New    York   St  :s  t  ■■   Highway   Department,   has 

■     I   of  conspiracy    to  defraud    the   state   in   connec- 

th    the    construction    of    .i    state    road    in    Long    Island. 

i    in,    i    I,. i    beei i       Besides 

■...it    hi.--     Assistant    Engineer,    Mr     Leii    i    I     iberts,    the 
i   ..I   the  Suffolk   Contracting  Co.,  Mr.   Daniel   E.   Lynch, 
other    members    of    the    contracting    company    were 
i"!    convicted    "ii    i  )<>■    sa  ne-    el • 

u  I    Hannagan,    Aide  rmti  n   and  ( 

nee,    Mr  utei Itlni     Ei 

i    instruction,    Boston,   Mass.,  -it   a   salary  of 

■  i  of  Hi  ii  ed  a 

i    policy    in    which    the    surfacing    "f    many    miles    of 

Is   a    prominent    feature       '   hi     m  tyoi     has    also 

i  n   i  he   iiiun  h 

rvlce,  .- •  t > ' i   .hi    the   salaries   ..i  as   noted  In   our 

■ue    of    Mar.     12.    p,    589.      It    Is    announced    that    Alderman 


Hannagan  will  devote  a  part  of  his  time  to  assisting  Mr. 
Louis  K.  Rourke,  M.  Am.  Soc.  C.  E.,  whose  administration 
as  Commissioner  of  Public  Works  has  been  a  notable  one  for 
efficiency   and   work   done. 

Mr.  Milan  V.  Ayres,  M.  Am.  Inst.  E.  E.,  recently  Statisti- 
cian for  Ford,  Bacon  &  Davis,  Consulting  Engineers,  New 
Y'ork  City,  has  been  appointed  Senior  Electrical  Engineer  of 
the  Eastern  district.  Division  of  Valuation,  Interstate  Com- 
merce Commission,  with  headquarters  at  Washington,  D.  C. 
Mr.  Ayres  was  born  in  Kansas  in  1875.  He  graduated  in 
electrical  engineering  at  the  Massachusetts  Institute  of  Tech- 
nology in  189S  and  for  a  few  years  was  employed  by  the 
General  Electric  Co.,  Schenectady,  N.  Y.,  in  the  testing  de- 
partment and  in  the  design  of  alternating-current  machinery. 
From  1M2  to  1911  he  was  Electrical  and  Mechanical  Engi- 
neer of  the  Boston  &  Worcester  Street  Railway  Co.,  and 
afterward  Assistant  to  the  General  Manager  of  the  Rockland 
Light  &  Power  Co.,  Nyack,  N.  Y..  and  Chief  Engineer  of  the 
Mobile  Light  &  Railroad  Co.,  Mobile.  Ala.  He  has  been  with 
Ford,    Bacon   &   Davis    since    1912. 

Mr.  Fred  W.  Ranno,  recently  Superintendent  for  Kilpatrick 
Bros.,  General  Contractors,  on  track  elevation  and  construc- 
tion work,  Wichita  (Kan.)  Union  Terminal  Ry.,  has  been  ap- 
pointed Senior  Civil  Engineer,  Eastern  district,  Division  of 
Valuation,  Interstate  Commerce  Commission,  with  office  at 
Washington,  D.  C.  .Jr.  Ranno  is  a  native  of  Vermont  and 
graduated  from  the  Massachusetts  Institute  of  Technology 
in  1S89.  He  has  been  in  railway  work  nearly  all  the  time 
since  leaving  college,  first  with  the  Pennsylvania  R.R.  and 
for  seven  years  with  the  Lake  Shore  &  Michigan  Southern 
Ry.,  chiefly  as  Resident  Engineer  on  construction  in  and 
around  Chicago,  111.  In  1S97  he  was  made  Assistant  Engineer 
in  charge  of  reconstruction  of  the  Southern  Indiana  Ry. 
(now  the  Chicago,  Terre  Haute  &  Southeastern  Ry.).  Later 
he  was  promoted  to  be  Engineer  of  Maintenance-of-way. 
From  1907  to  1911  he  was  Assistant  Engineer  of  the  Union 
Pacific  Ry.,  and  the  following  two  years  Principal  Assistant 
Engineer   of   the   Missouri,    Oklahoma    &   Gulf   Ry. 


Howard  E.  Arthur,  M.  Am.  Soc.  C.  E.,  died  Apr.  :  S.  at  his 
home  in  Big  Hollow,  N.  Y.  Mr.  Arthur  was  formerly  Chief 
Engineer    of   the   Mosher   Manufacturing    Co.,    Dallas,    Tex. 

Sanford  Bilyeu,  Consulting  Electrical  Engineer  of  the 
Philadelphia  Electrical  Co.,  of  Philadelphia,  Penn..  died  Apr. 
14,  at  his  home  in  that  city.  He  was  a  native  of  Philadelphia 
and   over   70   years   old. 

Robert  T.  Frazier,  First  Assistant  Commissioner  of  Pat- 
ents, died  Apr.  19  at  the  Johns  Hopkins  Hospital,  Baltimore, 
Md.  He  was  51  years  old  and  a  native  of  Tennessee.  He  was 
a  graduate  of  the  United  States  Naval  Academy,  class  of 
1SS3.  Mr.  Frazier  was  appointed  Assistant  Commissioner  of 
Patents   by   President   Wilson   in   June,   1913. 

William  H.  Dean,  a  young  civil  engineer  of  Williamsburg, 
Penn.,  committed  suicide  Apr.  16,  at  a  hotel  in  Philadelphia. 
He  was  formerly  employed  as  a  draftsman  in  the  Pennsyl- 
vania State  Highway  Department,  the  United  States  Bureau 
of  Drainage  Investigations,  the  Bureau  of  Public  Works  of 
the  Philippine  Islands  and  the  Atlantic  Suit  &  Pacific  Co.,  of. 
Manila,  P.  I.  He  was  a  member  of  the  Philippine  Engineers' 
Society  and   of  the   Engineers'   Society   of   Pennsylvania. 

Joseph    Ditto.    Assistant    Engineer    of    the    Department    of 

Tublic  Works  of  the  city  of  Buffalo,  X.   Y..   in  charge  oi   k 

and  bridge  work,  died  Apr.  !2.  aged  t7  years.  He  was  a  son 
of  John  lotto,  for  many  years  City  Engineer  of  Buffalo,  lie 
did  not  attend  college  beoause  of  a  handicap  of  poor  hearing, 
but  this  affliction  made  him  a  deeper  student  in  many  ways. 
in  1890  i"'  entered  the  city  engineering  department  as  a  rod- 
man  ami  wai  ely  promoted  to  be  Assistant  engi- 
neer   in    1902. 

Aaron   .1.    Zabrlskie,    for   many    years   Secretary   ami    l 
neer  of  the   New    Vmi,    Monument    Cot  I     Ipr.    is. 

at   his   home   in   Jersey   City,    N.   .1       .Mr.   Zabrlskie   graduated 

in    civil    eng Ing   at    the    Rensselear    Polytechnic    institute 

in    1876.      For   several   yean    he    w  is   in    railway   constri 
work  on   the   Brie   R  i.    and   the   West   Shore  R  R.     in   1888  he 
was   appointed   Secretarj    of   the  Net  Com- 

mission,   in     <■  oi    he    had    .1'  leslgn    and 

construction    ol    the    toundat a   and    bases    of   all    the    Civil 

War  monuments  erected  to  Nev  ITorh  State  loldlers  on  the 
southern   battlefields. 
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Sir  William  Whyte,  for  many  years  Vice-President  of  the 
Canadian  Pacific  Ry„  died  at  Coronado' Beach,  Calif.,  Apr.  14. 
He  was  born  in  Scotland  in  1S43.  After  a  year's  experience 
in  railway  work  in  his  native  country  he  went  to  Canada 
in  1863  and  for  20  years  was  in  the  service  of  the  Grand?. 
Trunk  Ry.  He  became  connected  Ti'ith  subsidiaries  of  thel 
Canadian  Pacific  Ry.  in  the  early  days  of  the  consolidation 
of  the  system  and  for  25  "ears  held  various  positions  in  the 
operating  department  fiom  General  Superintendent  to  Vice- 
President.      He   retired    in    1911. 

Thomas  H.  Johnson,  M.  Am.  Soc.  C.  E.,  for  years  Con- 
sulting Engineer  of  the  Pennsylvania  R.R.  lines  West  of 
Pittsburgh,  died  Apr.  16,  at  his  home  in  Pittsburgh,  Penn., 
aged  73  years.  He  was  born  at  Coshocton,  Ohio,  Jan.  12, 
1841.  He  was  educated  at  Jefferson  College  in  Pennsylvania 
and  entered  the  employ  of  the  Pittsburgh  &  Steubenville 
R.R.  as  a  rodman  in  1S63.  Until  1875  he  was  in  railway  en- 
gineering for  various  lines  in  Pennsylvania  and  Ohio,  which 
ultimately  became  parts  of  the  Pennsylvania  system.  For 
three  years  he  was  in  private  practice  as  an  architect  and 
civil  engineer  at  Columbus,  Ohio,  and  for  five  years  was 
Engineer  for  the  contractors  who  built  the  Indiana  state 
house  at  Indianapolis.  Mr.  Johnson  returned  to  railway  work 
in  1883  as  Principal  Assistant  Engineer  of  the  Pittsburgh, 
Cincinnati  &  St.  Louis  Ry.  He  continued  in  this  position 
and  as  Chief  Engineer  until  1901,  since  which  time  he  has 
been  Consulting  Engineer  of  the  Pennsylvania  Lines  West  of 
Pittsburgh. 

Emil  Gerber,  M.  Am.  Soc.  C.  E„  Assistant  to  the  President 
and  General  Manager  of  Erection  of  the  American"  Bridge 
Co.,  Pittsburgh.  Penn'.',  died  at  his  home,  in  Pittsburgh,  Apr. 
16.'  He  was  born  at  Reichenbaoh,  Saxons',  Germany,  Jan.  31, 
185$  He  graduated  from  the  Worcester  Polytechnic  Institute 
in  civil  engineering  in  1876.  After  graduation  he  taught 
school  for  one  year  at  Southbridge,  Mass.  Subsequently  he 
was  Assistant  Engineer  on  the  location  and  construction  of 
the  Freemont,  Elkhorn  &  Missouri  Valley  R.R.  In  1879  he 
was  appointed  Assistant  Engineer  of  the  Sioux  City  &  Pacific 
R  R.,  now  a  part  of  the  Chicago  &  Northwestern  Ry.  As 
Resident  Engineer  he  had  charge  of  construction  of  the 
Blair  Bridge;  Missouri  Valley.  Iowa,  the  Sioux  City  Bridge, 
Sioux  City  Iowa,  and  Jacksonville  Bridge  at  Jacksonville. 
Fla  which  were  designed  by  the  late  George  S.  Morison, 
Consulting  Engineer.  In  1889  he  was  made  Principal  Assistant 
Engineer  to  Geo.  S.  Morison,  resigning  in  1S97  to  accept  the 
position  of  Chief  Engineer  of  the  Lassig  Bridge  &  Iron  Works 
of  Chicago.      He   was    Manager  of  the   Lassig  plant  during  the 

years   1! and   1901   and  was  then  appointed  Assistant  to  the 

President  of  the  American  Bridge  Co..  at  Pittsburgh,  also 
■  as  Operating  Manager  of  the  Pittsburgh  Division  of 
the  \merican  Bridge  Co.  from  1905  to  1911.  During  the  years 
].,,,,  and  1911,  the  construction  of  the  Gary  plant  of  the 
Vmel  ,  Co  was  under  his  direction.  In  1911,  in 
his  duties  as  Assistant  to  the  President.  Mr.  Ger- 
ber assumed  duties  of  the  Genera]  Manager  of  the  Erecting 
Department.  Mr.  Gerber  was  long  identified  with  the  con- 
strue!   ol    tnanj   of  the  largest   bridges  in  the  United  States. 

sa  director  of  the  American  Society  of  Civil  Engineers. 
a  member  of  the  American  Railway  Engineering  Association, 
American  Iron  and  Steel  Institute,  the  Western  Society  of 
Of  Western  Pennsylvania 
and  tl  '  '  Recently  he  was  appointed 
on  a  Joint  imittei  ol  th.  ' an  Societj  of  I  Ivi 1  En- 
gineers and  the  meeting  Association, 
on   Rail                                  1;"'"'    ,;"'ls 


[ING    MEETINGS 

NATIONAL    l  I     iTECTION    ASSOCIATION. 

NATIONAL  ,  |        nkUn 

H.    Wentworth  '■'    "'"•  M:,s;<- 

WII-'PM'  ■ '."  '    '  '■, 

Mav   11-16       34th  '>' '  """       s,'rv' 

N.  y 

n  •:  1. 1'      "'I  'mV'"^'  <•     n 

III  s. .    ,     ,       ,  ,. 

Hall   C   .  '"       Chicago.  Ill 

SOUT1  '    rRICAL    4.ND   OAS   ASSOC!  \.TION 

ll    S, 

,    i   NCE   ON    CITY    PLANNING, 


MASTER    BOILER    .MAKERS'     ASSOCIATION. 

May  25-28.      Convention  at   P.iiladelphia,   Penn.      Secy.jiH 
Vought,    95   Liberty   St.,  New   York   City. 

NATIONAL   DISTRICT    HEATING    ASSOCIATION. 

May    26-29.       Sixth    convention    at    Rochester,    N.    Y.     Sec 

D.  L.   Oaskill,   Greenville.   Ohio. 

America*}  society  op  Ctvil  engineers. 

June     2-5.       Annual     convention     at     Baltimore.     Md.      St 
Chas.    W.    Hunt,    220    W.    57th    St.,    New    York    City, 

MASTER    CAR    BUILDERS'     ASSOCIATION. 

June     10-12.       Annual     ebnvention     at     Atlantic     City,    N 
Secy.,  Jos.  W.   Taylor,   1112   Karpen   Building,  Chicago,  I 

OHIO      SOCIETY'      OF      MECHANICAL,      ELECTRICAL 
STEAM    ENGINEERS. 
June   11-13.     Annual   meeting  at  Toledo,   Ohio.     Secy.,  Fr;u 

E.  Sathborn,    Columbus.    Ohio. 

AMERICAN     RAILWAY      MASTER     MECHANICS'     ASSOL'l 
TION. 
June     15-17.       Annual     convention     at     Atlantic     Citv     N 
Secy.,  Jos.   W.   Taylor,   1112    Karpen    Building.   Chicago,  I 

AMERICAN    SUPPLY    AND    MACHINERY  MANUFACTURER 
ASSOCIATION. 
June   15-17.      Annual    convention    at   White    Sulphur   Sprine 
W.    Va.      Secy.,    F.    D.    Mitchell,    Woolwo-rth    Building,  XV 
York     City. 

TRAIN     DISPATCHERS'     ASSOCIATION     OF     AMERICA. 

June   16-19.      Annual   convention   at   Jacksonville.   Fla. 

John    F.    Mackie,    7122    Stewart    Ave.,    Chicago,    111. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 
Junee  16-19.      Spring    meeting    at    St.    Paul    and    Minneapoli 
Minn.      Secy.,    Calvin    W.    Rice,    29    W.    39th    St.,   New   Yo: 
City. 

AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS. 
June     17-20.       Sixth    semi-annual     meeting     at    Troy,    X. 
Secy.,    J.    C.    Olsen,    Polytechnic    Institute,    Brooklyn,   X 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINEERS. 
June    23-26.       Thirty-first    annual    convention      at     Prt: 
Mich.      Secy.,   F.   L.   Hutchinson,   29    W.    39th   St.,    N'ew  Yoi 
City. 

SOCIETY    FOR    THE    PROMOTION    OF    ENGINEERING   EDI 
CATK  IN. 
June    23-26.       Annual     meeting    at    Princeton,    N.    J.      j 
Henry  H.  Norris,   29  W.   39th  St.,  New  York   City, 

AMERICAN     SOCIETY     FOR    TESTING     MATERIALS. 

June    30-July    4.      Seventeenth    annual    meeting    at    Atlant 

City,    N.    J.      Secy.,    Edgar    Marburg,    University    of   Pent 

sylvania,  Philadelphia,  Penn. 
Iron  and  Steel  Institute — The  annual  meeting  of  the  ll 
stitute  will  be  held  May  7-8,  in  the  new  -nouce  of  the  Inst 
tution  of  Civil  Engineers,  London.  Among  the  papers  to  I 
presented  are  the  following:  "The  Recrystallization  of  D< 
erties  of  Manganese  Steel.''  Sir  Robert  A.  Hadfield  and  1 
erties  of  Manganese  Steel."  Sir  Robert  A.  Hatfield  and  I 
Hopkinson;  "Failures  of  Heavy  Boiler  Shell  Plates,"  S. 
Houghton;  "Production  of  Steel  Direct  from  the  Ore."  1 
Humbert  and  A.  Hethey.  The  annual  dinner  will  be  ! 
May  7.  The  autumn  meeting  will  be  held  in  Paris,  Sept.  Ll 
22.  The  Secretary  of  the  Institute  is  G.  C.  Lloyd,  28  Vlctori 
St.,    London,    England. 

Detroit    Knuineerinc   Society — At    the   20th    annual   banquej 
on    Apr.     17,     the    following    officers    were    elected:     Pre 
H.    H.    Esselstyn,    Construction    Engineer,    Edison    Ilium 
Co.,    of    Detroit:    1st   and    2d    Vice-Presidents,   O.    W.    All 
W.    S.    Blauvelt,    respectively;    Secretary.    Frederick    II.    Masoi! 
614    Moffat    Building.       The     membership    of    the    Society    h:i 
increased    nearly    30%    during    the    past    year   and    is    no 

Tri-Stnte    Water    ami     l.iuht      \sN<>cinti<ui    of    the    (iirnllnn 
anil   Georsia — The    fourth    annual    convention    of    this     \ 
ti,.n    was    held    at    Atlanta,   tla.,    Apr.    16-17.      The   chief 
was    by    H.    S.    Graves.    Chief    Forester,    U.    S.    Department    i 
Agriculture,     on     "Forestry     and     Water       Resources."        Ml 
Groves    stated    that    in    the    Southern    Appalachian    i> 
factor    in    the    effect     "1     forests    on    natural    resources    vvlm 

overshadows    all    others    Is    the    lessening    of    e 

speaker    mentioned    forest    planting    on    water-works     ll 
area       in     various    parts    of    the    country    and    stated     t 

Nov,    Haven   Water  Co.    lias   acquired    10, i acres   to   contn 

its    drainage    ana,    some    of    which    it    is    planting    with 

A    number  of  papers  on    carious   phases  of   water 

inc    sysli  in       we 'sent  ed    a  nd    <  on:  Idci   •  Me    t  Imi 

occupied    In   question-box    discussion. 

Fred    C     W>    .-.    of    Columbia,    S     ('..    was    elected     I 
.1     w     Neave.    Salisbury,    N     ('.,    First    Vlci     President 
Boi  i:'a  ell,     Rot  k     I  llll.     N.     t\,     Set  rotiir>     i     easui  ei 
convention    will    be   held   at    Ashevllle,    N    C. 

Steps    h  ere     tul  en     t""  in  d    enla  i  glnu     t  lie     terrltoi 
Association     t"    covet     nil    "Dixie."        \     motion    to    n 

.  ..ii    tltutli  o    It    i '•     «l>ei '     to    serve  I 

,       ,■    |        ,1,1,    i  I  ••■!. 

■ ,,    .     lul I      ivntei      i ml     light  Inn 

At     5    p. in      of    thi  '  "     ■'     "ttinnswl 


p.m 
•tew  of  the  G le"  wai 
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By  W.  A.  Keating* 

Cables — The  submarine  cables  described  in  this  ar- 
le  are  part  of  the  three-phase  11,000-volt  transmis- 
d  system  of  the  Duquesne  Light  Co.,  of  Pittsburgh, 
ey  carry  the  current  generated  at  the  Brunots  Island 


cable  on  the  scene  of  the  work,  a  trench,  10  ft.  across  the 
bottom,  20  ft.  across  the  top  and  -1  ft.  in  depth,  was 
dredged  in  the  bed  of  the  river  between  the  two  terminal 
points.  Experiments  made  some  months  before  showed 
that  there  was  no  rock  in  the  river  bed  and  consequently 
blasting  was  unnecessary.  These  experiments  consisted 
of  driving  rods  into  the  earth  at  the  bottom  of  the  river. 
A  river  dredge  (dipper  type)  was  used  for  digging  the 
ditch. 


Fig.  1.   Laying  High-Tension  Cables  under  the  Ohio  Riveh  at  Pittsburgh 


itlvi •!■  equipment  for  hauling:  cables  into  mainland  conduits; 
cal  spuds,   pusher  steamboat   as   precaution   against    swil 

ml.  to  the  iiorlh  shore  of  tin'  Ohio  Ivivrr.  This  island 
about  three  miles  below  Pittsburgh  and  measures  ap- 
iximately  one-half  mile  in  width,  and  a  mile  and  one- 
K  in  length.  The  cables  arc  made  up  of  three  No. 
"'  B.  &  S.-gage  conductors  insulated  with  "  ',,,  in. 
■■'''  I   para  rubber,  plus  a  tape;  there  is  also  a  jute  filler, 

'■'\ mt  core;    No.    I    B.w.g.   galvanized-steel   armor 

"is  ami  a  sal  mated  jute  serving  over  all.  The  cables 
igh  approximately  20  lb.  per  ft.  and  were  reeled  m 
'-ft.  lengths,  each  length  representing  a  complete  line 
■  to  shore.  The  total  weigh!  of  the  six  cables 
1 1  5  I  tons. 
Pbeliminahy    Wohk — Previous   to   the  arrival   of  the 

'Engineer     Distribution    Department,    Duquesne    Light    Co., 


reels  on  mud   scows,  dredpre  anchored  downstream   with    verti- 
i    current.    A   3-in.   oil-pipe  line   lifted   over  end   of   Bat.) 

Laying  Upon  the  arrival  of  the  cable  ai  Pittsburgh, 
it  was  unloaded  from  cars  at  the  wharf,  rolled  to  the 
waters  edge  and  loaded  upon  mud  scows  and  towed  to  the 
Scene  of  laying.  The  six  ends  were  then  pulled  into 
the  manhole  on  the  north  shore,  by  means  of  a  rope 
threaded  through  one  duet  into  the  manhole  and  bark  to 
the    boat    through    another   duet. 

In  order  to  prevent  a  sharp  bend  where  the  cables  leave 

the  duct,  a  concrete  saddle,  curved  to  supporl  the  cables, 
was  built    into   the  bank. 

In  landing  the  ends  of  the  tables  it  was  necessary  to 
raise  a  pipe  line,  dravi  the  cables  under  it  and  lower  H 
again  into  place.  This  line,  three  inches  in  diameter, 
.arries  oil  from  Coraopolis  to  the  North  Side  at  B  pres- 
sure of  800  lb.     During  the  time  it  was  raised,  the  pres- 
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Fig.  2.  Reels  on  Scows  and  Cable  on  Flat 

(Rollers  under  cables  on  flat  to  reduce  friction   in 
paying    Out.) 

was  shut  oft'.  The  line,  however,  was  full  of  oil  and 
tn  break  it  meant  danger  of  fire  from  the  oil  becoming 
ignited  from  the  fires  under  the  boilers  on  the  steam- 
boat. It  was  not  damaged,  however,  in  handling  and  was 
replaced  in  its  former  position.  After  the  ends  were  made 
fast  in  the  manhole,  the  boats  moved  out  into  the  river 
and  the  cable  was  paid  out  over  the  stem  of  a  flat  on 
which  the  cables  were  trained,  after  leaving  the  mud 
scows.  As  the  boats  moved  out,  the  cables  were  pulled 
forward  on  the  flat  by  the  capstan  on  the  forward  deck 
of  the  steamer  so  as  to  relieve  the  strain  on  them  and  to 
allow  them  to  lie  on  the  bottom  as  much  as  possible,  and 
without  becoming  crossed. 


Upon  reaching  the  island  shore,  the  flat  was  taken 
away  from  the  rear  of  the  scows,  the  cables  on  it  being 
dropped  overboard,  as  it  was  allowed  to  float  downstream. 
The  empty  flat  was  then  put  back  into  its  original  po 
sition,  floating  over  the  cables,  and  the  balance  of  thi 
cable  on  the  reels,  unreeled  back  upon  it.  This  put 
the  cables  in  position  for  paying  out  over  the  how  of  thi 
flat,  which  was  slowly  pushed  to  the  island  shore.  Tin 
cuds  were  easily  dragged  up  on  the  bank  and  drawn 
through  an  opening  in  the  concrete  dike,  into  a  man- 
hole in  which  they  connected  to  cables  from  the  station. 

A  submarine  diver  was  commissioned  to  examine  the 
installation  and  determine  the  condition  of  cables.  He 
found  the  cables  in  the  trench,  except  in  midriver,  where 
the  undertow  from  a  steamer  wheel  had  carried  them 
downstream.     A  line  was  fastened  to  them,  and  the  diver 
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5.  Landing   Places  ox  Allegheny   (Left)    and 
Island  (Right)  Shores 


ignaling  from  the  bottom  of  the  river  •  directed  i.heir 

iient. 
he  cables  were  tested  out  successfully  at  22,000  volts, 

two  of  them  put  into  service.     The  trench  was  al- 
d  to  till  from  the  wash  of  the  current.     The  installa- 

required,  in  all,  20  days  of  10  hours  each  to  com- 


Humisaatioira  ©iFIR^Ilwas''  Signals* 
By  Thomas  S.  St£vens+ 

jhe  development  of  signal  illumination  has  been  along 
e  definite  lines:  (1)  kerosene  lamps:  (2)  electric  lamps; 
acetylene    lamps. 

he   first    oil   lamps    and    burners    were    crude    affairs,    and 
e  were   no   ideas  as   to  their   requirements.     At  first    little 
known    about    the    proper   ventilation    of    the    lamps,    the 
rent    currents    of    air    which    might    affect    the    flame,    the 
er  vents  to  provide  for  the  escape  of  the  products  of  corn- 
Ion  or  the  effects  of  improper  ventilation  on   the  deterior- 
n  of  the  metal  by  rust.     After  a  great  deal  of  experiment- 
a  method  called  a  balanced  draught  was  developed  which 
ed  the  problem  by  providing  for  sufficient  air  to  enter  the 
)  along  a   proper  path  so  that  combustion   is  provided  for 
i  current  of  air   which   is  partially   warmed   before   coming 
ontact    with    the    flame.      At    the   same    time   proper    paths 
i  been   provided    for   the   exhausted   air   to   escape    without 
possibility   of   sudden   gusts   of   wind   causing   interior   dis- 
which   Plight    extinguish   the    flame.     The   result  of 
.1  this    has    been    that    a    steady    flame,    free    from    smoke,    is 
Ided  and  the  condition  of  the  air  inside  the  lamp   is   such 
in.  moisture  is  precipitated  under  any  weather  conditions 
uently   no   rusting    effects   exist, 
vt   first   burners   requiring   attention    ever>    da>    were   used. 
cept    for    provisions    for    protecting    the    flame,    were 
lar   to    those   used    for   domestic    illumination   and    no 
loular  development    lias  been   made. 
Vh.-ii   mine  perfect   combustion   hecame  possible  a   smaller 
thought    of,    fai    in,. i.-    economical    In    every    way, 
ad    the   "long    time"    burner.      This   burner,    with   a    sllghtlj 
.i    oil    cup.    would    successfully    illuminate    a    sit 

,f    it    were    not    fot     the    difficult)    experienced    in 
ling  the  top  nf  the   ■.•.ei.    lie.-  iii. in   the  crust   which   forms 
k    ..I    heal    i'.    consume    the    Impurities    in    the    oil. 

:•  n.iei    t..   i.ii ■   ..I    this iiti.>>i.    lumps  are   given   at- 

Ion  twice  weekly  and   even   then  are   far  more  ecot 
i    the   one-day    burner   on   account   of   the   decreased    eon- 
piii.n   of  oil   and    labor.      At   first   reflectors  were   used    be- 
lt it  was  feared   that   sufficient  light  would   m.t    he  .,  u ,,,   i.  ■,]. 

Kroni  a  paper  presented  at  a  meeting  o(   the  Chicago  Sec- 

Illuminating    Engli ring   Society,    April    10,    1914. 

Topeka    &    Santa    Ke   Ily.,   Topeka,    Kan. 


but  investigations  proved  that  the  effective  illumination  of  a 
lens  is  accomplished  by  a  bright  light  on  its  center  line  and 
at  the  proper  focal  distance.  It  was  found  that  as  the  effect 
of  the  reflector  was  to  diffuse  the  light  all  over  the  lens, 
very  little  if  any  increased  illumination  was  produced.  The 
same  fact  explains  why  a  one-day  burner  of  far  higher 
candle-power  than  the  long-time  burner,  when  tested  by  it- 
self, gives  so  little  added  illumination  when  projected 
through  a  lens.  Even  with  attention  twice  a  week,  the  burn- 
ers would  clog  sometimes  unless  very  high-grade  oils  were 
used,  and  eventually  the  flame  was  increased  slightly  to  in- 
crease the  heat  and  the  burners  became  very  satisfactory  for 
moderate  grades  of  oil.  Recently  a  tinsmith  developed  an  in- 
expensive attachment  for  this  burner  which,  by  providing  a 
small  buffer  for  the  retention  of  heat,  supplements  the  natu- 
ral combustion  of  the  burner  and  so  permits  the  use  of  a 
lower  grade  of  oil  developed  from  an  asphalt  base.  Tests  are 
under  way  and  there  is  reason   to  expect  success. 

The  construction  of  a  wick  for  such  a  burner  was  a  prob- 
lem in  itself.  The  flow  of  oil  is  so  slow  due  to  the  small  con- 
sumption that,  particularly  with  oils  from  an  asphalt  base, 
there  was  considerable  filtration  which  eventually  clogged 
most  of  the  original  designs.  One  ingenious  lampman  issued 
a  dry  vine  stem  with  very  good  results,  but  the  ultimate  de- 
sign was  a  piece  of  felt  doubled  over  and  sewn  together  with 
a  small  thread  run  through  its  center. 

Naturally  the  long-time  burner  with  its  small  flame  is 
more  liable  to  extinguishment  by  shocks  and  so  it  has  not 
been  used  extensively  for  train  markers  or  engine  classifica- 
tion lamps  in  which  some  of  the  lenses  are  too  large  for 
proper  illumination  by  a  small  flame.  Added  to  this  is  the 
fact  that  labor  for  the  care  of  these  lamps  costs  nothing 
extra,  and  as  the  big  saving  is  made  on  this  account  there 
has   been    no   incentive    to    develop   a    long-time    burner. 

Wherever  practicable  electric  lights  have  been  introduced. 
As  in  the  case  of  the  oil  lamp,  at  first  far  more  illumination 
was  provided  than  was  needed  owing  to  the  lack  of  knowl- 
edge of  the  properties  of  lenses.  One  of  the  first  plants  to 
be  so  equipped  was  in  Topeka,  wrhere  16-cp.  lamps  were  used 
in  high  signals  and  S-cp.  in  dwarfs.  No  one  stopped  to  make 
a  comparison  with  the  oil  lamps  which  had  been  in  use  and 
which  provided  only  a  little  over  1  cp.  A  reduction  was  soon 
made  to  4-cp.,  then  to  2.  Now  many  small  all-electric  plants 
are  lighted  with  1-cp.  lamps  which  can  be  readily  seen  for  a 
distance  of  two  miles.  Again,  the  principle  of  a  small  bright 
light  in  the  center  of  a  perfect  lens  at  the  proper  focal  dis- 
tance is  the  cause.  At  the  larger  plants  power  is  taken,  of 
course,  from  dynamos  direct  or  from  some  local  supply,  but 
on  the  smaller  plants  it  is  taken  from  storage  batteries 
charged  by  gasoline-engine  driven  units.  The  energy  con- 
sumption of  the  1-cp.  lamps  is  so  small  that  a  very  small 
battery  will  provide  power  and  light  for  a  fair-sized  plant 
for   two   or   three  days. 

Recently  extensive  installations  of  alternating  -  current 
electric  signals  have  been  made  with,  of  course,  the  lamps 
lighted  electrically.  Because  it  seemed  more  economical,  the 
lamps  are  burned  all  day  because  only  2-cp.  lamps  are  used 
and  the  cost  of  the  energy  consumed  is  less  than  that  of  any 
control  circuit  which  could  be  designed.  There  has  been  de- 
veloped a  relay  for  control  of  such  functions  based  on  tin 
expansion  and  contraction  of  metal  rods  under  the  effect  of 
light,  but  these  have  only  been  applied  to  channel  buoys 
where  considerable  power  is  used  and  I  do  not  know  of  the 
development  of  a  relay  small  enough  for  use  on  signal  cir- 
cuits. It  is  probable  that  the  cost  would  be  too  great  even 
if  it  were  developed. 

Recently  a  Swedish  firm  has  introduced  an  acetylene  lamp 
which  lias  received  more  or  less  attention.  Acetylene  gas  for 
illumination  of  signals  had  been  used  before,  but  this  firm  de- 
veloped a  very  ingenious  valve  to  produce  a  flashing  light 
which   they   claim    renders  signals   more  distinctive. 

Lenses  have  I n  brought  to  such  a  perfection   today   that 

it   has  been    found   practicable   properly    t..   illuminate   signals 

so   that    the   different    colors   can   i.e   readily   distinguished    in 

ht    at    2000    ft.      Of    course,    this    is    only    possible    where 

Ic   light  can   he  used,   l.nt    it   provides  ..    verj    cheap  and 

Ht    way   to  signal  electric   roads   where  plenty  ol    powei 

is  available  ite.     All  (he  complicated  mechanisms 

,iv    for    the    mechanical    operation    "i    signal   arms   are 

eliminated    and    replaced    bj    simple   electrical   circuits   which 

maintain.       In    the 

two    M-.  p.    lamps    arc    used    behind    an    S-in. 

lens.     It   would    appear    th.it    the    problem    with    this    type    of 

signaling   is   to   provide   .-.    light    signal   sufficiently   visible    in 

bright   sunlight   no'    too  I     il    night 

The    subject    of    the    Illumination    of  signals    is    Intimately 
connected   with   the   development   of  lenses.     Were   it    no 
this,  neither  the  long-time  burner  nor  the  low-power  electric 
hi  mi,  could   have   bei  n   used 
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_jua©Ib©©  EJsradlg?.© 
'ifh   Insert   Sheei    Showing  Design] 
By  H.  P.  Borden* 

Work  on  the  reconstruction  of  the  new  Quebec  Bridge 
over  the  St.  Lawrence  River  is  making  very  satisfactory 
progress.  The  work  in  connection  with  the  substructure 
has  extended  over  the  past  four  years,  and  was  finally 
completed  during  the  past  season  with  the  exception  of 
finishing  the  bridge  seats  and  other  minor  details. 

While  the  masonry  included  in  this 
contract,  amounting  to  some  106,000 
cu.yd.,  probably  constitutes  a  record 
for  four  piers,  yet  the  only  problems 
of  any  serious  nature  were  those  en- 
countered in  the  sinking  of  the 
caissons  for  the  two  main  piers.  The 
first  caisson  for  the  north  pier,  as  is 
known,  met  with  an  accident  when  it 
first  grounded  and  had  to  be  removed 
and  repaired  in  dry  dock.  The  bot- 
tom, as  indicated  by  the  borings,  was 
composed  of  a  mass  of  boulders  on  the 
north  side  and  chiefly  sand  on  the 
south  side.  In  view  of  the  very 
large  size  of  this  caisson  (180x55 
ft.),  it  was  considered  desirable  by 
the  Board  of  Engineers  to  mini- 
mize the  chances  of  further  accident 
as  much  as  possible,  and  as  a  conse- 
quence, this  larger  caisson  was  trans- 
ferred to  the  south  shore  and  two  sep- 
arate caissons  constructed  for  the 
north  main  pier. 

Tln--t  caissons  were  floated  into  po- 
sition in  June,  11)1  1,  and  wi  re  carried 
to  their  final  location  by  the  end  of 
October,  of  the  same,  year,  the  west- 
erly caisson  being  sunk  at  the  rate  of 
0.31  ft.  I'd-  day  and  the  easterly 
it  the  rate  of  0. 17  ft.  per  day. 
It  was  the  original  intention  to  sink 
ai  ons  to  rock,  bul  as  the  h  ork 
ed  bhi  inking  became  more 
difficult,  and  finally,  when  the  cais- 
sons had  reached  an  elevation  20 
ft.  above  rock  and  about  50  J't.  below 
the  bed  of  the  river,  it  was  considered 
lhat  the  foundations  at  this  point 
were  quite  Jati sfactory  Tor-  many 
times  the  load  that  the  pier-  would  be 

called    upon    to   carry. 

The  foundation  at  thi    poinl  we    composed  almost  en- 
!  !    mall  boulders  firmly  wedged  together, 
with  only  sufficienl   loose  material  to  lill  the  interstices. 
Beai u  made  on  thi    material,  «  ith  the  result 

thai  a  load  "l  59  tons  per  sq.ft.  was  carried  with  a  settle- 
men!  of  Ys  in.,  practii  a  settli  menl  al  all  being  no- 
ticed al  from  '0  to  30  fcfie  avi  rage  worl  ing  load 
«ui  the  fool  of  tin-  pier  will  be  only  8  ton  per  q.ft.,  il 
[ered  thai  there  would  be  no  oi  ca  ion  for  carry 
ing  the  founda!  ion  to  a  lowei 


In  the  sinking  of  the  caisson  on  the  .south  side,  sail, 
was  met  with   for  practically  the  whole  depth,  and  tlu 
caisson    was    carried    down    to    rock.      The    sinking  w'. 
started  in  the  latter  part  of  July,  11)12,  and  was  comrjat 
the  latter  part,  of  October.    The  caisson  penetrated  aim 
86  ft.  below  the  bed  of  the  river;  the  average    penfe 
tion  per  day  was  0.75  ft.    The  unique  feature  in  the  sin' 
ing  of  this  caisson  was  the  fact  that  no  load  was  carri 
on  ihe  cutting  edge,  the  caisson  being  supported   iin,; 
its  bulkheads  by  means  of  sandjacks  which  were  lower 
simultaneously  when  the  material  had  been  excavated  si 
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Fig.  I. 


Completed  Substructure  of  New  Quebec 
View   from    Nortb   A.nchob   Piee 


Bridge 


. .  |    l     -  l  Board  of  Engim 

ntreal,  yue. 


(North  main  pier  In  foreground;  In  front  of  it  is  the  main  pier  of  the  < 
bridge,  being  demolished.  in  the  background,  south  main  pier  ami  soi 
anchoi     pier.) 

liciently  under  the  cutting  edge.     This  was  found  to  ■ 

\er\  satisfactorily,  and  some  days  the  caisson  was  lower 
a     much  as  '.'I   in.,  mosl  of  the  material   being  e\ca\al 
h\  blowpipes. 
The  total  an nl  of  concrete  and  stonework  in  tbe  \ 

rioiis  piers  is  as  follows  : 


North    ab nl     (all.-rall.inH)  . 

Intermediate    pier 

A Ii  i 

M  in-    pli  r 

South    main    pier 

Anchor   plor 

\  i. hi  in.  hi    (alten 


Quebi  o 


i,  r.'ii 
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SUPERSTRUCTURE 


[ing  season  will  see  considerable  progress  on 
erection  of  the  superstructure,  it  being  expected  thai 
the  end  of  the  present  year  the  greater  part  of  +hc 
th  anchor  arm  will  have  been  completed.  The  two 
tli  approach  spans  between  the  abutment  and  the  in- 
mediate  pier  were  erected  la  t  season. 
Hi,'  work  of  fabrication  has  been  going  on  in  the  shops 

-;  vear  and  during  this  time  some  8000  to  9000 
-  pf  material — chiefly  floor  material —  have  been  fab- 

d  shipped  to  the  site. 
\'i<  KEi.  Steel — The  superstructure  of  the  bridge  is 
structed  partly  of  carbon  steel  and  partly  of  nickel 
•1.  The  floor  throughout  is  made  of  carbon  steel,  as 
many  eases  the  minimum  allowable  thickness  of  ma- 
ul governs  the  section  of  the  member.  The  truss  mem- 
s  of  the  suspended  span  are,  however,  all  nickel  steel, 
1  the  greater  part  of  the  cantilever  arms.  Practically 
the  anchor  arms  are  carbon  steel ;  the  exceptions  are  a 


suspended  span  640  ft.  long,  center  to  center  of  pins. 
The  bridge  is  88  ft.  wide  center  to  center  of  trusses.  At 
midspan  it  has  a  clear  height,  above  extreme  high  water. 
of  150  ft.    The  trusses  are  vertical. 

The  Tbtjss  System — The  type  of  truss  is  of  a  some- 
what unusual  design,  being  of  the  so  called  "K"  system. 
This  type  offers  a  number  of  advantages  for  a  brid 
great  size,  especially  during  erection.  Its  chief  advantage 
in  this  respect  is  that  during  the  erection  of  the  canti- 
lever anus,  it  is  possible  to  complete  each  panel  by  itself 
and  move  the  traveler  out  to  the  end  of  the  completed 
portion.  This  would  not  be  possible  with  the  Warren  cr 
single-intersection  type  without  a  large  number  of  tem- 
porary supports  for  the  members.  With  this  construc- 
tion, all  permanent  redundant  members  for  supporting 
the  main  members  are  dispensed  with,  as  every  member 
of  the  bridge  carries  live-load  with  the  exception  of  one 
small  horizontal  member  at  the  main  post  and  the  sup- 
porting trusses  carrying  the  top-chord  eye-bars. 


Pig.  ■-'.     Ilvi.f 


rin    Double-Web  Floor-Beams  of  Quebec  Bridge 


two     I-section     halves    are    shipp  ately     and 

Note   the  hole   for  the   pin   connecting 

[«'  members  where  it   is  necessary  to  use  nickel  steel  in 
•  t  to  keep  the  grip  of  the  rivets  down  to  practical  lim- 

The  proportions  of  the  bridge  as  a  "hole  as  well  ■  >-  a 
nber  of  the  members,  constitute  a  record  in 
istruction.    The  work  of  designing  and  erection 

Is  little  or  no  precedent  to  govern  it,  and  had  to  be 
hi    entirely    independent    of    any    previous    ex- 

I'i.'im  ipal  Dimension —  The  bridge  provides  for  two 
racks  and  two  sidewalks.     There  is  no  provision 
lide  for  highway  traffic. 

The  bridge  is  3239  ft.  long  face  to  fi E  abutments, 

one  I  10  it.  approach  span  on  the  south  end  and 

■rating  "_**«'*  ft.  on  the  north  end  ;  thus  the 

inn  cantilever  structure  is  2830  ft.  lone,  or  30  ft.  longei 

in  the  old   Quebec   Bridge.     The  span   between   main 

i    same,  however      Is11"   ft.     The  anchor  arms 

•r>1"i  ft.  long,  the  cantilever  arms  ■"'^|)  ft.  long,  and  the 


ted    together    in    the    field.      Weight    complete,    60    tons. 
floor-beam    to    vertical    member    of   truss.) 

M  \kitp  of  Main  Memb]  rs 

The  Tension  Chord — Carbon-steel  eye-bars  axe  used 

for  the  top  chords  of  the  cantilever  and  anchor 
arms.  Owing  to  the  large  number  of  bars 
quired,  it  was  found  necessary  to  arrange  them  in 
double  rows  (upper  and  lower)  for  the  entire  length  of 
the  chord.  The  heavy  section  at  the  main  post  requires 
32  bars  16x2^  in.,  with  a  total  sectional  area  of  1120 
sq.in.  On  account  of  the  length  between  main  panel- 
points,  it  was  found  necessarj  to  use  two  lengths  of  eye- 
between  these  points.  In  order  to  facilitate  the  work 
of  erection,  and  also  keep  the  eye-bars  properly  aligned 
i  ri i  Hon,  these  bars  are  carried  on  a  supporting  lat- 
tici  truss  between  panel-points,  the  trusses  remaining  per- 
manently in  the  structure. 

All  oiler  tension  members  in  the  cantilever  and  anchor 
arms  of  the  bridge  are  built  up  members.  As  the 
eye-bars     which     would    be    used     for    such     members 
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were  so  entirely  out  of  proportion  to  the  very  Large 
compression  members  in  their  vicinity,  the  use  of 
the  built-up  tension  members  was  justified  from  an 
esthetic  point  of  view,  in  the  case  of  the  very  long  diag- 
onal members,  where  at  least  three  lengths  of  eye-bars 
would  be  required,  the  built-up  tension  members  were 
eminently  more  desirable  as  they  are  able,  by  means  of 
their  flange  angles,  to  support  their  own  weight  with  lit- 
tle or  no  deflection.  This  would  not  be  the  ease  with 
eye-bars  unless  supported  by  auxiliary  ties  or  other  re- 
dundant members. 

The  Compression  Chord — The  lower-chord  members 
are  very  large.  All  are  composed  of  four  webs  tapering 
in  depth  by  the  amount  of  75V  in.  in  12  in.  The  largest 
of  these  chords  is  7  ft.  2  in.  deep  and  10  ft.  4  in.  wide. 
This  member  has  a  cross-section  of  1902  sq.in.,  and  its 
weight  between  main  panel-points  is  approximately  400 
tons.  In  order  to  facilitate  shipment  and  erection,  how- 
ever, this  member  is  spliced  at  the  center,  and  further 
each  of  these  two  sections  is  divided  longitudinally.  This 
brings  the  weight  of  the  member  to  be  handled  down  to 
approximately  100  tons.  The  pair  of  webs  on  each  side 
of  the  longitudinal  center  line  of  the  member  are  shop- 
riveted  together  with  8%xl-in.  lattice-bars  at  the  top 
and  bottom  and  a  horizontal  plate  diaphragm  at  mid- 
height,  and  is  also  held  together  and  squared  by  transverse 
plate  diaphragms  throughout  the  length  of  the  member. 

The  webs  of  these  members  are,  as  a  rule,  composed  of 
four  plates  to  each  of  the  Four  webs.  The  maximum  thick- 
ness of  plate  used  on  the  webs  is  1  in.,  and  the  maximum 
thickness  of  one  web  is  :!:J>.+  in.  The  question  of  using 
thicker  plates  was  considered,  but  it  was  felt  that,  as  a 
rule,  better  material  could  be  obtained  in  the  thinner 
.  and,  as  stitch-riveting  would  have  to  be  used  in 
any  case,  little  or  no  benefit  could  be  derived  from  the  use 
of  the  thicker  plates.  It  was  also  possible  to  get  wider 
ami  longer  plates  in  the  thinner  sizes,  and  thus  reduce 
the  number  of  shop  splices. 

Splices — The  splices  of  nil  compression  member  are 
designed  with  Inn',  ,,1  rivets.  This  was  felt  to  he  prefer- 
able in  these  very  large  members,  taking  into  considera- 
tion the  possible  uncertainties  of  getting  a  true  planed 
sui  Fare  for  the  abutting  ends. 

M  \i\  Post-  -The  main  post,  over  the  piers,  i^  probably 

the  largesl  single  member  of  this  type  ever  buill   mi"  a 

h  1-  310  ft.  long  1  enti  1  to  center  of  pins  ami  has 

an  tinsuppoi  nd  length  of  l  15  ft.     h  is  composed  of  four 

ate  columns  latticed  together,  its  outside  dimensions 

being  appro  imately  9x10   ft.     It-  greatesl   cross-section 

1-  L903  jq.in.     Each  posl  weighs  l  ■' For  erection 

purpo  1     it  i    required  to  be    hipped  in  26  sei  tions. 

The  detail  of  the  top  ol  thi    posl  if  the  hea\  iesi  on  '.lie 
required  to  dial  ribute  the  si  ress  of  five 
very  hea       membet  .      In   order   to   keep   the  rivel   grip 
within  on     1!      a     nece    arj    to   use  nickel 

steel.  Thi-  connection  1  hipped  in  two  pieces,  each  of 
which  weigh 

M  m  '  ectio         'I  he  -Imr,  under  thi 

1 1 .1  ■  1   "ii  1 ! asonr)  of 

ft.  by  26  ft.  ami  1     19  ft,  high  •  •'•  er  all.     ft  i    con  1  ruci  d 

hipped  and  1  ieci     and  h  eigh    1  oni 

The  lowei    ei  1  ion  1    com 

h   of   which 

itely   10  ion-.     Tie-  ii"  1    ectioi n 

structed  of  plati  -  and  -hap.'-  ami  1    crei  ted  in  two  piei  0 


This  section  takes  the  thrusi  Erom  the  lower  chordsll 
cantilever  and  anchor  arms.  The  upper  seel  ion  is  ereci 
in  one  piece  and  carries  the  two  diagonal  compress1 
members  and  the  main  posl. 

In  order  to  keep  down  the  thickness  of  hearing  pis 
in  the  chord  adjoining  the  shoe,  a  sleeve  is  used  to  i 
tribute  the  bearing  of  the  pin.  This  is  used  for  ! 
two  chords  and  the  main  post.  These  sleeves  have  :.- 
outside  diameter  of  45  in.,  the  pins  themselves  being 
in.  in  diameter. 

In  order  to  facilitate  erection,  all  pins  through  nit 
hers  with  four  webs  are  in  two  lengths,  there  being  ase 
rale  pin  for  each  two-web  section.  The  30-in.  pins  at 
shoe  and  post  weigh  a  little  over  6  tons  each. 

Floor-Beam  Connection — Contrary  to  usual  pract 
the  floor-beams  (with  one  or  two  exceptions)  are  not  1 
eted  to  the  vertical  posts  of  the  bridge,  but  are  c- 
nected  by  an  11-in.  pin  passing  through  the  post  1 1 
the  weh  of  the  floor-beam.  This  method  of  connecti 
was  adopted  partly  to  facilitate  erection,  but  prii 
pally  to  do  away  with  the  bending  in  the  post  tl 
would  be  caused  under  full  live-  and  dead-load  if  a  ri;i 
connection  were  used. 

In  panels  L1  and  I.'.'  of  both  the  cantilever  and  ami 
arms  it  has  been  necessary  to  make  a  rigid  connection.  I 
this  case,  the  floor-beam  is  connected  to  the  post  mil 
full  dead-load  plus  half  live-load.  This  means  that  un| 
dead-load  alone  the  post  is  under  initial  bending  in  (j 
direction,  while  under  full  live-load  it  is  subject  to  eqi. 
bending  in  the  other  direction. 

Flook — At  each  main  panel-point  double  floor-bea 
are  used,  whose  webs  extend  past  either  side  of  the  ti 
sion  vertical.  At  the  intermediate  panel-points,  howev 
single-web  floor-beams  are  used,  supported  by  means 
bangers  or  posts  attached  to  the  intersection  of  | 
diagonals. 

The  floor-beams  usually  are  111  ft.  deep  hack  to  hack 
angles,  and  weigh'  complete  from  50  to  fiO  tons.  T 
main  stringers  are  through  plate-girders  framed  with  si 
floor-beams  and  I-beam  stringers.  The  top  flange  is  si 
I'ened  laterally  with  a  heavy  channel,  and  gusset  phi 
connect  the  sub-floor-beams  to  the  webs.  l>y  this  arran 
incut  if  was  thought  to  give  an  added  sense  of  security 
those  using  the  bridge  as  well  as  an  actual  factor  of  sal 
in  case  of  derailment. 

Wind  System  All  the  wind  stresses  are  transfer! 
to  the  piers  through  the  hottoin  lateral  bracing,  there 
ing  no  lateral  bracing  al  the  top  chord.  The  wind  slivs- 
in  the  weh  members  arc  carried  down  the  eompressi 
members  to  the  bottom  chord.  There  is  a  separate  systi 
of  lateral  bracing  for  Ihe  lloor,  which  al  each  mam  i>:n 
poinl  transfers  its  stress  down  through  the  swnybraci 
i"  the  bottom  lateral  system. 

The  lateral  rem  lion  from  Ihe  wind  al  the  end  of  I 
anchor  arm    is    Inkeii   care  of   by   means   of  a    steel    win 

iic  lion embedded    in   the  pier  whii  h   allows  11    lougi 

dinnl    ami    \ r  1 1  h  al    vemenl    of   ihe   I  niss   hul    no    lain 

mm  ion. 
Traction    ind   Expansion     Traction   forces  are  pi 

I'icd    I"    the    hot Intends    lb  rough    specially    design. 

tnn  tioi n<t>    al    panel    points    MA,    CIA.     I  /  3    11 

''All.  al  which  points  there  arc  expansion  joints  in  ll 
B001    j   tem. 

The   expansion    nf   Ihe   cantilever   arm     ami   suspend 
pan    from    temperature   is   taken    up   al    the   lw I    1 
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ie  suspended  span.     This  is  effected  by  means  of  a  spe- 
allv  designed  expansion  brake.     This  brake  is  adjusted 
stand  a  force  of  250,000  lb.  in  either  direction. 
Rivkts — The  size  of  the  rivets  varies  from  li/s  in.  to 
in.    All  rivets  are  carbon  steel.     The  %-in.  size  is  al- 
wed  up  to  'Syo-in.  grip,  the  1-in.  size  from  3y2-  to  51/^- 
i.  grip,  and  the  1%-in.  size  for  5^-in.  grip  and  over, 
'he  greatest  grip  of  rivets  occurs  at  the  field  splice  of  the 
otrom  chord  next  the  shoe,  where  0%  in.  is  required, 
hen  the  grip  of  the  rivet  exceeds  four  diameters,  the 
lowable  unit-stress  of  the  rivet  is  reduced   by   1%  for 
aeh  i*a  in.  of  additional  grip.     This  does  not  apply,  how- 
vet,  l"  compression  members  having  butt  joints. 
All  rivets  over  5  in.  long  have  a  taper  of  £z  in.  in  12  in. 
he  size  under  the  head  is  3V  in.  smaller  than  the  diam 
ter  of  the  hole. 

Xo  material  less  than  1/2  m-  i'1  thickness  is  allowed  in 
lam  members.  Material  %  in.  in  thickness  is  allowed, 
owever,  in  details,  such  as  lattice  bars  and  tie-plates  of 
iic  lateral  and  sway  bracing,  provided  the  requirements 
f  the  specification  as  to  unsupported  length,  etc.,  are 
ulfilled. 

Design  Loading 

The  bridge  is  designed  for  5000  lb.  per  lin.ft.,  covcr- 
ng  both  entire  tracks,  with  two  E60  engines,  the  engines 
im!  train  loads  being  placed  to  give  the  maximum  con- 
ition  of  loading. 

Wind  bind  was  assumed  at  30  lb.  per  square  foot  of  ex- 
-urface  of  the  two  trusses  and  114  times  the  eleva- 
ion  of  the  floor;  and  300  lb.  per  lineal  foot  as  a  mov- 
og  load  on  exposed  surface  of  the  train.  A  wind  load  of 
0  lb.  per  sq.ft.  parallel  with  the  bridge  was  also  assumed 
cttng  011    one-half    the   area    assumed   for   normal   wind 

"1 11  considering  temperature  stresses,  the  following  con- 
were  assumed  : 
Variation  of  150°  F.,  on  tin1  uniform  temperature  of 
bole  structure.     A  difference  of  50°    1-'.  between  the 
emperature  of  steel   and    masonry.     A  difference  of  ".'S^ 
'.   between    the    temperature   of   a    shaded    chord    and    the 
tverage  temperature  of  a  chord  exposed  to  the  sun.    A  dif- 
erence  of  '.'5°   F.  between  the  outer  webs  exposed  to  the 
mi  and  the  inner  webs  of  compression  members. 

The  substructure  was  constructed  by  M.  1'.  and  J.  T. 

Davis,  of  Quebec,  under  the  direction  of  S.  II.  Woodard. 

The   St.    Lawrence    Bridge   Co.    is   the   Contractor  for 

iperstructure;    ['helps  Johnson   is   President,  (>.   If. 

in  is  Chief  Engineer,  ami  O.  F.  Porter  is  Engineer 

nstruction.     The  work    is  being  supervised  by  the 

of  Engineers    Quebec   Bridge,  composed  of  C.   X. 

Moii-anat     (Chairman    and     Chief    Engineer),    C.    C. 

Schneider,  and   R.  Modjeski. 


An    Early    Expeiriinr&eiratial    Pave- 
memiit—Aink  Hmktes*estiift§{   Bit  off 
Pavement  History 

It  flap  been  customary  to  refer  to  the  experimental 
nl  on  Kelson  \ve.,  ( 'olumhus,  Ohio,  those  of  the 
ites  Office  of  Public  Roads  at  Ithaca,  X.  Y.. 
oiid  Ave.  pavement,  New  York  City,  ami  the  By- 
Turnpike.  Philadelphia,  as  pioneer  attempts  to 
'he  pnvemenl  problem  "scientifically"  by  compar 
the    nme  traffic  on  adioininij  stri]  •  of 


(I liferent  kinds  of  pavement  surfaces.  Read  the  item  re- 
printed below,  from  the  Civil  Engineers  and  Architects 
Journal.  London.  England,  October,  1839,  and  the  old 
old  proverb  that  "there  is  nothing  new  under  the  sun"  in- 
evitably occurs  to  mind. 

THE  EXPERIMENTAL  PAVING  OF  OXFORD  STREET 
The  extended  time  allowed  by  the  llarylebone  vestry  for 
testing  the  durability  of  the  various  specimens  of  experi- 
mental paving  laid  down  in  Oxford  street,  having  expired  on 
the  3rd  ultimo,  a  large  body  of  members  of  the  Experimen- 
tal Paving  Committee  proceeded  to  Oxford  street,  for  the  pur- 
pose of  entering  into  a  minute  examination  of  the  specimens, 
prior  to  completing  their  final  report  and  recommendation  to 
the  vestry  as  to  the  plan  which  it  would  be  most  advisable  to 
adopt.  The  blocks  of  granite  laid  down,  and  the  interstices 
of  which  were  filled  up  with  Clandge's  Asphalte,  were  found 
to  be  in  excellent  condition,  as  was  also  the  granite  laid  down 
by  the  parish  and  grouted  together.  The  Bastenne  Guajac 
bitumen  had  stood  the  test  of  wear  occasioned  by  the  great 
number  of  vehicles  passing  through  this  extensive  thorough- 
fare in  a  surprising  manner,  but  at  parts  where  the  traffic  is 
most  severe,  here  and  there,  slight  ruts  are  perceptible.  On 
arriving  at  the  wooden  blocks,  the  surface  was  found  as 
smooth  and  even  as  when  first  laid  down.  Five  of  the  blocks 
were  taken  up  and  minutely  examined  by  the  Committee  and 
one  of  them  split  to  pieces  for  the  purpose  of  discovering  :f 
any  symptoms  of  decay  had  made  its  appearance,  but  the 
wood  was  found  to  be  perfectly  sound,  and  the  diminution  of 
the  length  of  the  blocks  [evidently  means  height]  (12  in.). 
notwithstanding  the  immense  weight  of  vehicles  continuously 
passing  over  them,  was  scarcely  perceptible.  Having  com- 
pleted their  survey  of  the  road,  the  Committee  adjourned  to 
the  Court-house  for  the  purpose  of  deliberating  as  to  the 
best  mode  to  be  adopted,  when  a  long  discussion  ensued  upon 
the  subject.  Mr.  Kensett  supported  the  adoption  of  the  wood, 
and  Mr.  Harbutt  and  several  others  opposed  it  on  the  ground 
that  the  material  was  of  too  slippery  a  nature  for  horses. 
After  a  variety  of  arguments  in  the  course  of  which  three  or 
four  amendments  were  put  and  negatived,  the  following 
resolution  was  put  and  carried — viz.  "That  it  appears  to 
the  Committee  that  wooden  block  paving  has  proved  itself 
equal  to  the  traffic  and  paving  of  the  whole  of  Oxford  street, 
and  it  is,  therefore,  resolved  to  recommend  to  the  vestry  to 
adopt  the  wooden  block  paving  for  the  thoroughfare,  subject 
to  certain  conditions  and  regulations."  The  greatest  interest 
is  manifest   on   this   subject    in   Marylebone. 

This  item  is  of  much  interest  for  another  reason.  Tt 
is,  so  far  as  we  can  determine,  the  first  mention  of  a 
bituminous  pavement  laid  in  London.  Tillson  in  his 
"Street  Pavements  and  Paving  Materials"  (1912)  slate* 
(|>.  8): 

A  sample  of  asphalt  macadam  was  laid  on  the  road  be- 
tween Bordeaux  and  Rouen  in  1840.  This  was  a  mixture  of 
asphaltic  rock  and  ordinary  atone,  and  was  probably  the  first 
bituminous  roadway  laid  on  a  public  highway,  although  about 
the  same  time  asphaltic  rock  was  used  for  sidewalks  on  some 
of  the  streets  of  Paris. 

We  are  unable  to  determine  the  nature  of  the  "Bas- 
tenne guajac  bitumen"  pavement,  but  the  context  shows 
clearly  that  it  was  a  kind  of  asphaltic  pavement, 

A  subsequent  issue  of  tin'  same  periodical  contains  a 
noie  to  the  effect  that  wood  block  was  ultimately  adopted 
for  the  whole  of  Oxford  St.  after  an  acrimonious  con- 
troversy between  the  advocates  of  the  w 1  block  and  tin 

advocates  of  the  granite  block.  Moreover,  this  was  the 
first   veal   triumph  of  wood-block  pavement   in   London. 

Its   adoption    for    Oxford    St.    led    to    the    formation    of   a 

local  "pavement  improvement"  society,  whose  sole  ob- 
ject "as  to  make  an  impartial  study  of  different  pave 
incuts  to  discover  thai  phantom,  (><v  which  the  general 
public  stin  seeks — the  universal   pavem 

i-ifo  - 1  lo.iisnioi-D.dinr  Verdlcl  for  Injured  Miner  \  pre- 
matura    explo       1  the    Delaware,    Lacka wanna    S 

Western    R.H    coal   mi 1  a1    Lu  erne,   Penn.,   severelj    injured 

Mali     Farkanle,    a    tnlnei       The    railroad    was    charged    with 

ii    of  He-  Jury   in   the   Federal    1  »la 
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One  of  the  most  interesting,  difficult  and  costly  pieces 
of  submarine  pipe  laying  ever  undertaken  has  recently 
been  put  under  construction  for  the  Board  of  Water 
Supply  of  the  City  of  New  York.  The  pipe  will  convey 
ill  Aqueduct  water  from  Brooklyn  borough  to  Rich- 
mond borough,  beneath  the  Narrows  and  the  great  ship 
channel  to  the  Port  of  New  York.  This  submarine  "in- 
verted siphon"  will  be  of  36-in.  cast-iron  pipe,  about 
i'l.SOO  ft.  lung,  and  will  be  provided  with  flexible  joints  of 
special  design.  The  maximum  depth  of  water  is  about 
60  ft.  and  the  greatest  depth  of  the  bottom  of  the  pipe 
below  the  water  surface  will  be  about  72  ft.,  the  pipe  be- 
ing laid  in  a  trench,  with  8  ft.  of  cover.  Besides  the  sub- 
marine pipe,  the  contract  includes  some  950  lin.ft.  of  36- 


The  large  volume  of  shipping  passing  the  Xar 
rows,  the  currents  and  the  great  water  depth  an 
among  the  many  difficulties  which  will  be  encountered  ii 
tins  work.  The  contractor  will  not  be  allowed  to  obstriu 
more  than  1000  ft.  of  the  channel  at  any  one  time. 

Fig.  3  shows  the  type  of  flexible  joint  devised  by  1 1 , . 
Board  of  Water  Supply  for  this  work  alter  various  test- 
(but  with  some  revisions  dated  Apr.  7).  Fig.  1  aSKh 
the  apparatus  used  by  the  Board  in  making  its  exin 
mental  tests  of  the  tightness  of  the  joints,  which  it  i- 
expected,  will  be  used  also  during  submarine  pipe-laviiiL 
to  prove  each  joint  before  it  is  submerged.  The  Board' 
tests,  with  pressures  up  to  200  lb.  per  sq.in.,  indicate 
"that  the  proposed  type  of  flexible  joint  will  produce  ai 
acceptably  tight  pipe-line  without  submarine  calking  m 
cept  at  a  Jew  places  where  some  unusual  condition  ha 
obtained."     Accordingly  a  separate  item  for  submarine 
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I  [i      1.    Location  of  Nabhows  Siphon  in  Relation  to  Deep  Pressure  Tunnel,  Catskill  Aqueduct,  Neav 

York  City 

(The    "conduits"    are    66-in.    steel    and    4S-in.    cast-iron    pipes.) 


and    18-in.   hub-and-spigot   pipe   and   specials,   weighing 
335  tons,  and  two  36-in.  Venturi  meters.    The  sub- 
marine pipe  will  weigh  about  3800  tons.    There  wi:l  be 
600,000  eu.yd.  of  submarine  excavation:   125,000  cu.yd. 
of  submarine  trench  refilled  with  material  from  the  har- 
ittom  and  another  L25,000  cu.yd.  of  refill  with  se- 
om  the  barbor  bottom,  the  latter  to 
be  of  such  aature  as  to  offer  greal  resistance  to  the  pene- 
tratioi  rs.    Owing  to  the  nature  of  the  work,  the 

quant  exca  □  and  refill  are  only  rough 

appro?  iiuat  ions. 

Bids  for  thi  work  just  outlined  were  received  on  dan. 
27,  191  i  ei  Consti  net  ion  New-  -.  i  i  ion  of  this  journal 
for  Jan.  29,  191  I.  p.  6  tils).     The  bids  r 

from  $1,590,000   i  I  be  lasl  aamed  figure  m 

l  of  the  Mci nit  &  ( lhapman   I  >errii  I.  &   Wri 
.1:  Place,  '•■  ■■   Xorl   <  !ity,  to  «  bom  the  con 

tract  uii-  awarded  on  Mar.  2,  1914.     This  compan 
sublet  tbe  contract  for  supplying  the  flexible-jointed  pipe 
to  ili<    West  [ai  Ci       if  East  Pittsb 

Penn.,   which    will    cast    the    at    its    Trafford    City 

foundry,  and  will  do  the  machine  work  at  its  East   Pitt 
burgh  plant. 

A   map  and   profile  of  the  sip] is   here   reprod 

from  ■  I  i  ■      i   and  '.'.     The  map 

iphon    to   i  be   rlci 
and  the  pipe  conduit         the  < 

■  ion   b  I'll  n    is  in.   pipi    l 

in   Stnten    I 
o 


calking  was  inserted  for  bidders  in  order  to  give  the  it\ 
the  advantage  if  little  calking  is  required,  while  at  tin 
same  time  protecting  the  contractor. 

The  following  extracts  from  the  specifications  will  bi 
of  unusual  interest  in  view  of  the  character  and  magni- 
tude of  the  work : 

EXTRACTS     FROM     SPECIFICATIONS     FOR     36-IN.     FLEXI- 
BLE  PIPE    FOR   THE   NARROWS,    NEW    YORK   CITY 
DESCRIPTION    OF     PIPE     AND    JOINTS      SEC.      1.2  — Thei 
pipes   shall    be    made   of   cast   iron    with    flexible   joints    o 
design    shown   on   the  contracl    drawings,    unless   another   de 
sign   submitted   by   the  Contractor  be  approved.      IC  the  design 
shown   on    the  contract    drawings   be   used,    minor  changes  in 
details    may   bo   ordered   or   approved.      The  essential    feature 
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sly    6    ft.    in    laying    length.      One    or    more    of    these    short 

s   shall,    if   ordered,    have    two   bells    each. 

EC.  1.7 — All  pipes  shall  be  made  of  cast  iron  with  as  lo-v 

;rcentage   of   graphitic   carbon   as   is   consistent   with   safe 

ngth,   toughness   and   shrinkage   of  these   castings. 

EC.    1.13 — A    wrought-iron    or    steel    band    shall    be    shrunk 

iressed    on    to    the    bell    end    of    each    side.      Wrought    iron 

1   in  this  band  shall  conform  to  the  standard  specifications 

he   American    Society    for    Testing    Materials    for    refined 


k— •-  4      > 


!.    Flexible  Joint  for  36-Ix.  Submerged  Casp- 
Irox  PirE,  Narrows  Siphox 

(The  standard  weights  for  a  12-ft.  laving  length  of  bell 
pipe   would    be    90S0    lb.;    for   a    6-ft.    length    of    the 

I,  6480  lb.;  for  a  6-ft.  length  of  2-bell  pipe,  61S0  lb.  There 
lid  be  approximately  280   lb.   of  lead  per  joint.      The  16   gib 

ws   per   bell    would    have   a    total    weight   of    7    lb.) 

ught-iron  bars,  adopted  August,  1913.  Unless  otherwise 
roved,  the  band  shall  be  rolled  on  a  tire  mill.  Steel,  if 
d  in  this  band,  shall  conform  to  the  specifications  of  the 
erlcan  Society  for  Testing  Materials  for  steel  tires  Class 
driving  tires  for  passenger  engines,  adopted  August, 
Both  the  interior  surface  of  the  band  and  the  exterior 
face  of  the  band-seat  shall  be  turned  truly  conical,  with  a 
1  taper  of  3'j  in.  The  diameter  of  band-seat  is  to  be 
ater  than   the   interior   diameter  of  band   by   not   less   than 

0  In.   nor   more   than    0.015   in.      The   inner   corner    of   each 

lie   rounded,   and    the   corresponding   corner   of   tho 
Ing  filleted,  with  a  clearance  as  shown. 

SBC,   ill — The  inner  surface  of  the  bell  and  the  surface  o* 

spigot    collar    which    is    to   come    in    contact    with    the    bell 

11  be  turned   truly   spherical,   and   no   pipe   will  be  accepted 

■  ih    differs    In    these    parts    by    more    than    0.01    in.    from   a 

e.     There   shall   be   no   depressions   in    the   machined 

ices  of  the  bells  and  they  shall  be  free  from  chatter 

ks  and    rough   tool  cuts.      The  machine  work   shall  be  done 

machines    in    good    adjustment,    acceptably    suited    to    the 

pose.      Finished    pipes    shall    be    interchangeable.      The    re- 

'  <■<]    accuracy    "f    machine   work    is    Important    and    will    be 

Isted   upon.      Finished    inner   surfaces   of  all   spherical   bells 

U  be   smooth.      Machined    surfaces    shall    be   protected    by    a 

ting-    of    white    lead    and    tallow    or    other    approved    sub- 

nce. 

COATING— SEC.  1.15— Each  pipe  shall  be  coated  inside  and 

h    bltumastic    solution    and    bltumastic    enamel,    ap- 

d    by    the    American    Ultumastic    Enamels   Co.      No   coating, 

ill    be   applied    i"   the   machined   spherical   surface 

Ida  the  bell,  nor,   until  directed,   to  the  outside  ol"  the  spigot 

i:        Bhoulder    which    Is    provided    to    limit    the 

lection    of   the   joint.      At    the    foundry,    aftei    the    pipe   shall 

•  ■    been     Inspected,     cleaned,     tested,     the     wrought-iron    or 

1  band    init    on,    all    i  hi    removed    by    wire    brushing,   and 

-iil   and    pn  Inl    taken    ofl    b;     means   of   an   approved 

boll i    and   exterior   Burface      sh    II 

I    .  .Li  i    hi    Ml ai  in-    :  ..I .1        \ :  i .  i    .1.1  i  \  erj  . 

il   u   short    n    time   as    practicable    before    laying,    each    pipe 
i    c i   conl    of   bltumastic   solution   and 

t  hi    i  '.I  Mi    -         l      111  Of      1)11  IIUCISI  IC      .'ii:    mil 

on    and    the   cm I      hall    i    ich    I fullj     applied, 

'   M    to    co'  i  i  nlutely    all    the    surfaces    of    the    pi] \ 

M'IIiik   the   surfaces   above    mentioned.      Insldi     thi     nlpi 

I     In    mal as   smooth 

i    marks   :i«    m:n    be    unn  v<  Id  ibh 
i'.  ill. I   to  tin     cin  of  tho  i"ii"       The  enamel   shall   bt 
i  hn  t    II     will    tint    scale    nlT    when    sti 

■   "in.   n    hardwood    Instrui I the   pipe   I* 

01  Ml   to  the     mi      Thi  I  Ing   ihall   be 

with   the     •  u i  chan gei    of  tem 

Inlshed    shall    bi     frei     ti  om    air 
here  less  than 


A  in.  thick.  After  each  pipe  is  placed  in  the  line  and  its 
joint  made,  the  exposed  uncoated  portions  at  the  joint  shall 
be  coated  like  the  remainder  of  the  pipe  and  any  parts  of 
the  coating  which  may  have  been  injured  shall  be  repaired 
with  enamel  or  enamel  and  solution,  so  as  to  leave  the  coat- 
ing in  perfect  condition  when  the  pipe  is  submerged.  These 
final  repairs  of  the  coatings  shall  include  the  heads  and  nuts, 
if  any,  of  bolts,  gib  screws  and  similar  parts.  Any  pipe  which 
at  any  time  may  be  found  unsatisfactorily  coated,  shall  be 
thoroughly  cleaned  in  whole  or  in  part  as  directed  and  re- 
coated  to  the  extent  ordered.  Care  shall  be  taken  in  handling 
the  pipes  not  to  injure  the  coating,  and  no  pipes  or  other 
material  of  any  kind  shall  be  placed  in  the  pipes  during 
transportation  or  at  any  time  after  they  have  been  coated. 
When  the  pipe  is  ready  for  submerging  there  shall  be  no  un- 
coated exposed  iron  surfaces  of  the  pipe  or  its  appurtenances. 
A  letter  from  the  American  Bitumastic  Enamels  Co.  quoting 
price  for  the  coating  herein  specified  may  be  seen  in  the 
office   of   the   Engineer. 

SEC.  1.16 — Before  the  first  coat  of  bitumastic  solution  shall 
have  been  applied,  and  before  or  after  machining,  as  may 
be  convenient  in  the  process  of  pipe  making,  each  pipe  shall 
be  subjected  to  a  proof  by  a  hydrostatic  pressure  of  350  lb. 
per  sq.in.,  and  to  a  hammer  test  while  under  this  pressure. 
Ample  time  shall  be  given  for  a  careful  surface  inspection 
while  the  pipe   is  under   test   pressure. 

METHOD  OF  LAYING  PIPE  AND  TESTING  JOINTS- 
SEC.  7.2 — The  pipes  shall  be  assembled  on  the  pipe-laying 
barge,  and  as  successive  pipes  are  added,  the  pipe-line  shall 
be  permitted  to  sink  to  the  bottom  of  the  trench,  the  open 
end  being  constantly  and  firmly  secured  to  the  barge,  and 
kept  above  water.  To  guide  the  pipe-line  and  support  the 
newly  added  pipes  while  joints  are  being  made  and  tested, 
a  satisfactorily  designed  and  constructed  strong  cradle,  or 
launchway,  of  steel  or  steel  and  timber,  shall  be  provided  on 
the  pipe-laying  barge,  extending  to  the  bottom  of  the  exca- 
vation, at  such  slope  as  will  not  cause  greater  deflections  in 
the  pipe  joints  than  will  be  approved.  This  cradle  may  be 
required  to  have  at  its  lower  end  a  scraper  which  will  ac- 
ceptably clear  and  smooth  the  trench  bottom  immediately 
before  the  pipe  is  lowered  thereon.  At  the  barge  the  cradle 
shall  be  supported  by  means  of  a  device  having  sliding  and 
swivel  joints  and  springs,  or  by  other  approved  means,  which 
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Both  the  inside  surface  of  the  bell  and  the  outside  of  the 
spigot  shall  be  thoroughly  cleaned  and  dried,  the  white 
lead  and  tallow  or  other  coating  and  rust,  if  any,  being  re- 
moved from  machined  surfaces.  The  spigot  shall  be  held  in 
the  bell  in  such  a  manner  as  to  give  a  uniform  lead  space 
and  have  a  firm  bearing  between  the  finished  collar  on  the 
spigot  and  the  inner  surface  of  the  bell.  The  joints  shall  then 
be  run  solid  at  one  pouring  with  soft  pig  lead  of  acceptable 
quality,  which,  has  been  melted  and  heated  to  such  a  tem- 
perature as  to  insure  a  thorough  filling  of  the  joint.  The 
melting  pot  shall  be  close  to  the  joint  and  have  sufficient  ca- 
pacity to  pour  the  entire  joint  at  one  operation.  Care  shall 
be  exercised  to  prevent  the  accumulation  of  dross  in  the  melt- 
ing pot.  After  a  joint  has  been  poured  full  of  lead,  the  gib 
screws  or  tap  bolts  around  the  bell  shall  be  removed  and  a 
stiff  mixture  of  graphite  and  thick  mineral  grease,  or  other 
approved  lubricant,  injected  into  the  shrinkage  space  between 
'the  lead  and  the  iron,  in  the  quantity  directed.  Soft  lead 
plugs  about  %  in.  in  diameter  and  1  in.  long,  shall  then  be 
forced  into  the  holes  in  the  manner  directed  or  approved,  by 
means  of  the  gib  screws,  to  the  number  necessary  to  make  a 
joint  which  will  remain  watertight  after  being  deflected  10° 
in  any  direction.  Mechanical  means  for  removing  and  insert- 
ing the  gib  screws  rapidly  shall  be  provided,  or  the  Con- 
tractor may  substitute  another  satisfactory  and  expeditious 
device  for  injecting  the  lead  plugs.  However  this  operation 
is  performed,  care  shall  be  exercised  to  avoid  undue  and  un- 
symmetrical  stressing  of  the  pipe  bell,  and  to  leave  no  pro- 
jections which  will  mar  the  lead  in  the  joint,  during  sub- 
sequent movement  of  the  pipe,  so  as  to  cause  leakage.  At 
the  completion  of  the  joint,  the  gib  screws  shall  be  left  in 
the  holes,  or  the  holes  shall  be  otherwise  acceptably  plugged, 
as  directed.  As  completed  each  joint  shall  be  wholly  water- 
tight. 

SEC.   7.4— Immediately  after  its  completion  and  before  sub- 
mergence,   each    pipe    joint    shall    be    thoroughly    tested    to    a 
hydrostatic   pressure   of  200   lb.    per   sq.in.,    maintained    for   not 
less    than    10    minutes,    using    special    machines    for    this    pur- 
pose,  one  of  which   not   wholly   complete  will  be   furnished   by 
the   City.      This   machine   may    be    improved   by    the   Contractor 
perience   may   indicate,   or   other  satisfactory  device  sub- 
stituted.    He  shall   furnish  the   rubber  tubular  rings  and  other 
shown    'in    the   drawings  or   ordered    necessary   to   put   it 
ati    factory    working   condition,    and    shall    replace   parts 
as   worn  or   injure, l    bj    usi       A   second,   and,   if  pipe-laying  be 
,  i   two  places,  a   third,  similar  machine  shall  be  provided 
by    the    Contractor    so    thai    testing    maj     be    done   without   in- 
terruption   ,,,    delaj     i"    pipe-laying,    one    testing    machine   in 

i ieing    always    kept    in    reserve.      After    each 

test   is  completed,   the  testing   machine  shall  be  drawn  up  and 
Hi,    pip<    ii    necessary  so  as  to  permit   tire  plac- 
ing   ,,t    the    next    pipe.      Suitable   apparatus   shall    be    Installed 
o   handling   the   testing   machine   without    injury   to   it   or 

pipe.     Bspec :are  shall   be  take I  the  pipe  coating. 

if  ;iTl  m  aei    test     it  i  hall  be  mad.,  n  atei  tighi   by 

ii.   lugs   or   by   such   other   mean!     ai 

i ..i     aftei      this     i."  '     or    dm  ing     iti 

.    .,,    maj    be   required    to  deflect    the   pipe 

in   any   dii  eel to  demonstrate   its 

lltj    ■■■■  ith  oi    v.  Ithout   i". 

.     .,.,,,,     to    aid    the    Engineer    In    determining 

■     ■      hi     ;    pi '    secured 

,     |olnt   shown  on   tire  con- 

thoul       u1 i I     ■■       ' ■ 

|    ■■!    'i '"'i1   "'    the   line   first 

o      than    I t,   shall 

thi     botl the    trem  h.      A.s    pipe 

ot  lesi    than    i not 

the  ] I  be  tested  b     hydrostatli 

than    L80   lb    I                     i     show  n   bj     ,     ■  .    • 
unli 
i  Ii    undei    ii"-..   ''  oi    i"   ret n    b    h 

ho 

ii.  oi    an  eq  devici       h  ill   i ai  ed 

in    tio-    86-ln.    i'ii" 

directed,   and  operated   b  otl pe I 

...    line,    b      th<     ild 

■ 
the  i'H"    llni 

.  ,      pietlo      of  tl 

i 

i    polnl 

ith  i« itni  • 

i  Chief  Ei   ri»eer  of  tin    Hon 


Water  Supply;  Merritt  II.  Smith,  Deputy  Chief  Engi- 
neer; Alfred  D.  Flinu,  Department  Engineer  of  Head- 
quarters, and  Walter  B.  Spear,  City  Aqueduct  Deparl 
ment  Engineer. 

Stm-jpeir^aslimg?  tlhx©  B^ecvuitioini  of 

ILsiff1^©  Peirceir3\t§i§»e  Coinits=gict§ 

to  Protect  tlh©  CMeirats9 

llirates'ests 

By  G.  G.  Ommannet* 

The  "percentage"  type  of  contract,  wherein  the  Cjffi 
tractor's  compensation  is  based  upon  an  agreed  percent 
age  of  the  actual  cost  of  work  with  sometimes  a  bonu> 
or  forfeiture  clause  attached  involving  an  agreed  propoi 
tion  of  the  amount  whereby  the  final  cost  of  the  job  comi 
under  or  exceeds  a  certain  estimated  figure,  is  beeomiu! 
a  popular  basis  upon  which  to  execute  large  works,  and 
where  reliable  firms  are  involved,  has  been  found  to  wort 
satisfactorily  to  all  parties. 

The  young  engineer  may  find  himself  placed  in  ehargi 
of  work,  on  behalf  of  a  railroad  company  or  large  cor 
poration  which  has  let  a  contract  on  these  terms.  It  i- 
no  part  of  his  duty  to  take  into  account  the  standing  oi 
reliability  of  the  contractors  employed.  He  is  there  ii 
the  interest  of  his  employers  ( 1 )  and  it  is  for  him  so  to  or 
ganize  his  work  that  he  may.  with  discretion  and  with 
out  friction,  be  in  a  position  to  check  up  and  vouch  I'm 
all  expenditures  connected  with  the  work. 

This  form  of  contract  being  somewhat  of  an  innova- 
tion, (VJ)  he  will  frequently  find  at  his  head  office,  (3)  bul 
vague  ideas  as  to  bow  stub  work  may  be  best  hand  led  h 
safeguard  the  clients'  interests. 

Where  the  firm  of  contractors  employed  has  not 
previously  been  entrusted  with  work  on  a  similar  basis 
of  payment,  it  will  be  particularly  (5)  desirable  to  havi 
an  efficient  check  on  expenditures;  and  a  responsible  COD 
tractor  will,  in  his  own  interests,  be  glad  to  have  W 
a  check  placed  upon  him. 

As  the  outcome  of  considerable  experience   the  writei 
has  made  the   following  notes  on  what  he  believes  to  ' 
the    proper    method    of    attaining    the    above    object    ami 
which    be    thinks    may    tie   of   assistance    ami    interest    i 
engineers  who  have  to  supervise  this  kind  of  contracts  (6) 

"Engineer"   means   the   rOug er   in  charge  ol    the  j"1 

throughout    and    not    some   head-ollice  official    unfamiliai 
with  e litions  as  they  exist  on  the  ground. 

M  ITER]  U. 

(1)  The  contractor  must  requisition  the  Purchasing 
Went  for  all  orders  above  a  certain  value  (say  $200) 
The  Purchasing  Agon  I  should  not  accept  requisitions  ill) 
less  <  >.KM  by  the  Engineer. 

In  order  In  i  be.k  Ihcse  requi  utions,  Ihc  Enginei  t 
■  I  urn  M  have  n  duplicate  of  the  eon  Inn  tor's  building  book. 
Biimmnrizing  all  items  of  material  required  for  each  por 
ii i  tin-  work  and  referring  In  Ihc  blueprints  involved 

If   il    is    iiecessan    for   the   contractor    to    purchase  all 
material,   he   must,  before   pint  ing   an   order,   siibmil  all 
name-  of  firms  tendering  and  prices  quoted  In  tin    I 
neor  (who  has  previously  approved  the  requisition)  with 
.a    rei  "iiiiM'ii.lai  ion    n     In    pint  nm    I  lie   order.      Tin lei 

' 1 1  n"i  be  placed  ffitl I  the  Enj!  ineei '   appiw  al. 
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As  stilted  above,  it  is  better  thai  the  purchasing  be 
(lone  by  a  head-office  purchasing  agent  in  employ  of  the 
client,  thus  relieving  the  Engineer  of  a  lot  of  office 
routine  work. 

Ci)  The  contractor  must  submit  to  the  Engineer  all 
competitive  bids  before  letting  any  subcontract.  He  must 
attach  his  recommendation  for  the  Engineer's  approval. 

(3)  Small  items  of  material  purchased  by  the  con- 
tractor will  be  covered  by  a  statement  submitted  to  the 
Engineer  at  time  of  each  payroll.  Against  each  item  of 
this  statement  will  be  marked  the  job  for  which  it  was 
required.      Vouchers  for  each   disbursement   will    be   at- 

I  and  will  be  initialed : 
(a)      By  Contractor's  Superintendent  as  necessary  for 
the  work. 

lli)      By  Contractor's  Cashier  (correct  as  to  price). 
By  Contractor's  Storekeeper  (received  at  store). 

(4)  The  contractor  must  furnish  a  daily  report  to 
the  Engineer  of  material  received,  and  used  in  the  work, 
supplemented  by  a  statement  at  time  of  each  payroll 
showing  totals    (to  date   and   for   period   since   previous 

"lit  I  of  material  received,  on  hand  and  used  in 
work. 

(5)  Estimates  for  payments  to  the  contractor  will 
be  based  on  material  actually  used.  This  the  Engi- 
neer much  check  up  for  himself  from  building  bonk. 
blueprints  or  Inspector's  reports.  He  may  estimate  per- 
centages of  subcontracts  completed. 

(6)  All  invoices  for  material  purchased  by  Purchas- 
ing Agent    (or  the  contractor)   will  go  to  the  Engineer 

ertification  and  distribution  and  will  be  entered  by 
him  under  each  job  subdivided  under  various  headings 
sinli  as  "foundations,"  "wharf  substructures,"  "power 
plant,"  etc.;  labor  classifications  will,  in  general,  corre- 
spond  tn  these  subheadings. 

Where  buying  is  done  by  the  Purchasing  Agent,  the 
Engineer  should  be  notified  whenever  an  order  is  placed 

al   he  may  always  !>'■  able  to  estimate  value  of  ma- 
terial  used  and   will   know  how  material   is  coming;  this 
enables  him  to  make  reliable  programs  of  progress,  get 
after   delayed    material    and    generally    help    in    pushing 
irk  forward. 

Labor 

(1)     The  contractor  musl   agree  with  the   Engineer  as 

rates  to  he  paid. 
I'.')     The  Contractor  must  agree  with  the  Engineer  as 
it   classifications   will    lie   kept    and    the   system    for 
keeping 

'lii i  ractor   musl    submil    to  i  he    Engineer  a 

daily  reporl  made  up  from  timekeeper's  returns  of  Eorce 
distributed   under  the  several  classification   numbers. 

(I)      Every  payroll  will  £0  ,n  ""'  Engineer  for  his  sig- 
nature before  going  to   the   head   office,   and    with    it    the 
letor  will  submit   a  monthly  summary  of  classifica- 
tion distribution!). 

The  payroll  must  show  the  signature  of  every  man  em- 
ployed. 

meer    will    send    in    to    ihe    head    office    a    sum- 
male  with  each  payroll  show  inp  amount  (]\ir 
contractor*  on   material   u  cd,  labor  ami   -mall  disburse- 
well  to  arrange  for  a  weekly  i ting  in  the  E 

at   which   most  of  the  above  business  m  I 
ted.    method-    mid    procedure    diseu 1    with    the 


contractor,  such  as  larger  questions  relating  to  methods 
of  forming,  excavation,  etc.,  tenders  considered,  etc.  A 
stenographer  should  record  all  decisions  made  at  these 
meetings  and  the  original  record  should  be  initialed  by  all 
parties  interested. 

The  Engineer  will  have  the  following  staff:  If  he  is 
responsible  for  laying  out  the  work  he  will  have  (1)  an 
Instrument-man  and  Rodman.  Chainmen  can  be  picked 
from  intelligent  laborers  on  the  job.  The  Instrument- 
man  will  assist  in  taking  quantities  from  building  books 
and  blueprints,  making  estimates,  etc. 

(2)  Competent  Inspectors  (one  or  two  according  to 
the  size  of  the  job).  Their  duties  will  be  to  give  the  En- 
gineer a  daily  report  of  work  done  and  approximate  ma- 
terial and  plant  used.  They  should  refer  any  ques- 
tions of  faulty  workmanship,  extravagant  methods,  etc.. 
to  the  Engineer,  who  will  take  them  up  with  the  con- 
tractor. They  should  have  authority  to  stop  any  work 
at  any  time  pending  decision  of  the  Engineer. 

(•'!)  A  Time-keeper  who  will  twice  a  day  cheek  time 
(independently  of  the  contractor's  time-keeper)  and 
make  a  rough  classification.  This  man  will  keep  a  gen- 
eral eve  on  material  coming  in.  He  will  keep  a  record 
of  cars  going  and  coming  and  a  list  of  plant  in  use.  re- 
moved, etc..  occasionally  checking  up  the  contractor's 
returns  of  material  received  and  on  hand. 

(4)  A  competent  clerk  to  enter  up  invoices  certified 
and  labor  charges  under  the  various  distribution-.  This 
man  should  look  after  all  office  tiles  and  be  aide  to  take 
quantities  off  blueprints  and  building  book.  On  a  big 
job,  the  clerk  may  have  under  him  a  stenographer  and 
office  boy. 

The  Engineer  should  be  largely  free  to  supervise,  dis- 
cuss with  the  contractors,  procedure,  methods,  etc.  No 
departure  from  plans  or  specifications  should  be  per- 
mitted without  his  written  consent.  lie  will  have  enough 
to  do  and  can  materially  help  the  progress  of  the  job  at- 
tending to  the  innumerable  matters  that  daily  conic  up 
for  decision  rather  than  in  making  out  reports  in  hi-  of- 
fice or  doing  instrument  and  other  detail  work. 

'Ihe  Engineer  may  at  any  time  ask  the  contractor  to 
furnish  an  estimate  of  what  any  portion  of  the  work  will 
be  likely  to  cost.    This  must  be  furnished  promptly. 

AH  details  of  specifications  ami  plans  should  be  settled 
i  the  contract  i-  awarded,  so  that  tin-  demand  for 
estimates  should  lie  made  with  discretion;  at  the  same 
lime  it  furnishes  a  means  whereby  a  contractor  will  be 
compelled  to  study  economy  and  may  also  lead  to  modifi- 
cations  and    savings    111   design   and   specification-. 

X 

\   Commlaalon-Plan   Charter  lor   Buffalo,   V    ^  ..   will 

•',]    in    popular   vole   in   November,    1914,   go   one  effeo!   on 

in  I.  1916.  The  commission  or  council  will  consist  of  a 
mayor  at  (8000  and  four  othei  councllmen  it  (7000  a  year, 
Bervlng  tout  mayor  will  be  elected  as  such 

and   bj    viin r   his   office   wilt   become  head  of   in    i 

partment    of    Public    Safety.     Tl unci]    will    decide    which 

cue   ,.r    ii      i    ordinary    members    shall    be    head    of   i 

en  i  in.  His  .a  iim  finance  and  accounts,  (8)  public  affairs,  it) 
public  works  and  (6)  parks  and  buildings  rhe  whole  council 
will   perform    the   duties  falling    by   general    law    upon    boards 

of  health,   but    Hi nn.ll   maj    i>\    resolutli  these 

powers   ie  either   tie    mayoi    or   to  ,i   commission! 

a  "0111111.  opinion"  vol,,  taken  in  Buffalo 
whs  heavily  in  favot  of  ihe  commission  plan,  ton  the  plan 
i  illed  live    -motion    ii  ii  i  i  i    i  Even 

Hon  ii   was  vet i   bj    Ho    mayor,  but    It    w  ver  tils 

veto   h)    the   legislature   and    npproved    bj    th 
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A  river-control  work  of  unprecedented  size  has  just 
been  completed  in  the  construction  of  a  training  wall  on 
the  Rangoon  River  opposite  the  Port  of  Rangoon,  Bnr- 
mah,  India.  The  wall  is  2  mi.  long  and  has  been  built 
in  order  to  prevent  the  Rangoon  River,  which  is  an  off- 
shoot  of  the  Irrawaddy,  taking  a  new  course  and  leaving 
the  town  and  port  of  Rangoon.  The  wall  had  to  cross 
the  main  channel  of  the  river,  and  the  average  depth  of 
the  foundation  is  58  ft.  below  high-water  level.    It  is  235 


Fig.   l.    The  Rangoon  River  at  Rangoon,  Showing 

Shore  Conditions,  1824-1913,  and  the  New 

Training  Wall 

ft.  wide  at  the  base,  and  is  founded  on  brushwood  mat- 
tresses 120  ft.  long  by  SO  ft.  broad  by  3  ft.  thick,  made 
on  shore,  towed  to  the  site  and  sunk.  In  the  construc- 
tion, 6,000,000   bundles  of  brushwood   and    1 '  '■_.   million 

mite    ba    <     been    used.      The   total    cost    of   the 

work  approximates  £1,000,000.     We  have  received  a  de- 

.,n  of  the  wall  from  George  0.  Buchanan,  who  is 

Chairman    and    Chief    Enginei  c   of    the    Rangoon    Pori 

( lomm  and  h  ho  has  been  in  charge  of  this  im- 

n     initiation.     Prom  this  description 

■  pared  the  following  article 

In    ton 

'l  hi    Ran n   Ri  i  i   i     formed  by  the  junction  of  the 

FTlaing  and   Panhlaing   Ri  ei      5  mi.  above  the  '  !ity  of 
l  :  i    foi  mi  i  i    .i    wift  Bowing  and  3hori  river, 

-  :    I  of  the  gri  a1  I  rrawaddy,  is 

rathci  The  mean  disi 

of  thi  i    town  throughoui  all  tide    din  ing 

the  year  is  about  300,000  cu.ft,  per  Bee,  with  a  meat 
locity  of  l  ft.  per  Bee.     Immediately  above  the  town    thi 

chai 

lion  is  bo  abrupt  thai   it  ha  n    of  the 

and  the  foi  i  i  deep  pool. 

o  ■.-  n  hen   thi     ero  ion  coin 
i,  l. id   it  i  it  bi  "■in   in  the 

centut        \  plan  of  the  Rangoon  Ri  i  i 
i  :it  normal  width.    Thi    ac<  om- 


panying  Fig.  1  gives  the  bank  of  the  river  at  that  ti 
and  shows  the  encroachment  during  the  past  ceniu 
In  the  opinion  of  the  engineers  connected  with  the  no 
there  was  at  one  time  a  great  deal  more  of  water  flowi 
down  the  upper  branches  of  the  river  than  at  prare 
and  the  resultant  force  caused  by  the  junction  of 
Hlaing  and  Panhlaing  Rivers  infringed  on  and  erocl 
the  left  bank  until  an  obstacle  was  encountered.  'I 
main  stream  was  then  diverted  to  the  right  bank,  wh 
it  found  an  easily  eroded  material,  and  steady  erosi 
has  continued  to  the  present  time.  This  erosion  was  p 
vented  from  going  farther  downstream  by  a  natural  p 
jection  just  below  the  city. 

The  deep-water  channel  above  Rangoon  has  been 
verted  year  by  year  farther  away  from  the  Rangoon  fo 
shore,  and  large  sand   banks   have  formed  on  the  Ri 
goon  side  of  the  river,  immediately  above  the  town.    Q| 
ebb  tide,  swinging  around  the  eroded  bend  in  a  deep  c(l 
tracted  channel,  has  emerged  from  it  at  Mower's  Pot 
(Fig.   1),  and  the  momentum   thus  given  to  the  wa 
has  carried  it  obliquely  across  the  river  to  the  Range- 
bank,  causing  erosion  there  and   tending  to  undermij 
the  wharfs  and  piers,  and  causing  conditions  of  curnt 
which  have  seriously  impeded  the  landing  of  vessels. 

Since  1880,  various  projects  have  been  brought  f< 
ward  for  controlling  the  river,  but  it  was  not  until  19! 
that  a  suitable  scheme  was  suggested.  It  is  to  » 
realized  that  the  river  here  is  a  great  tidal  basin  varyiil 
from  half  a  mile  to  a  mile  wide,  situated  in  an  alluvl 
plain  with  depths  of  water  up  to  80  ft.  below  low  watertt 
20-it.  range  of  tide,  and  currents  on  the  flood  and  H 
running  5  to  7  mi.  per  hour.  In  1903,  Mr.  Buchani 
proposed  the  scheme  which  has  since  been  carried  oi 
but  considerable  opposition  arose  to  his  proposition 
found  the  wall  on  brush  mattresses.  This  opposition  w 
overcome,  and  in  1907  work  commenced.  Fig.  1  sho 
the  outline  of  the  wall,  and  Fig.  2  the  cross-section  of 
normal  section. 

The  work  to  be  done  consisted  of  the  construction 
the  training  wall,  about  2  mi.  long,  and  the  dredging 
the  channel  in  front  of  the  wall  through  the  shoals 
accommodate  the  diverted  channel.  The  wall  was  eo 
structed  of  rubble  stone,  dumped  from  hoppers  or  i 
posited  by  hand  from  barges,  on  a  foundation  of  brus 
wood  mattresses,  overlaid  with  rubble  uniformly  dislri 


Niw«      |< 7S'~~ ~>K— 
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Training  Wall 

uled.  The  average  depth  of  water  on  the  site  of  tl 
foundation  before  work  was  begun  was  50  ft.  at  hig 
wnter,  and   the  lop  of  the  wall   was    10 1    ft.  above  dalu 

nt   [tangoon.  w  bicb  is  nl I  high  \\  ater  i up  lido.    ut< 

,,    part   of   the  wall   had   been   built,   it    was   found   thai    III 

height   wn     not  RufTicienl   to  keep  the  waxes  from  hreal 

o  pi    the  wall,  so  nn  ndditionnl  height   of  9  ft.  wi 

in  three  lifts  of  3  I'l.  ench  between  eoncrcti 

tied   l ther  with  i  tcel    rods  nnd   filled    in   with   broke 

-lone. 

The   Hull  nl    ils  beginning   i     tangent    to   high  wat< 
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mrk.  It  sweeps  southward  and  eastward  in  a  curve  of 
000-ft.  radius  for  a  distance  of  8500  ft.,  after  which  it 
ikes  a  straight  course  approximately  parallel  to  the  bank 
f  the  river.  The  direction  of  the  straight  portion  is  so 
ligned  as  to  cut  through  Mower's  Point  in  line  with  the 
ight  bank  of  the  river  opposite  Rangoon,  so  that  when 
he  point  is  removed  there  will  be  a  straight  channel  of 
inifoim  width  opposite  the  town.     The  river  bed  along 


day  labor  under  the  direction  of  the  Port  engineers.  Four 
separate  operations  were  required  in  the  construction  ol 
the  wall:  (1)  quarrying  the  stone;  (2)  making  and  sink- 
ing the  mattresses;  (3)  dumping  the  stone,  and  I  t) 
building  the  concrete-retained  top  filling. 

Quarry — The  stone  to  be  quarried,  about  1.500,000 
tons,  was  taken  from  Kalagouk,  an  uninhabited  island 
about  135  miles  from  Rangoon.  The  quarry  at  this  place 
was  described  in  Engineering  News,  Dec.  8,  1910,  p. 
618.  A  colony  of  over  a  thousand  natives  and  a  number 
of  English  engineers  was  established  on  the  island,  and 
work  there  continued  through  a  period  of  over  three 
years.  Stone  was  quarried  near  the  shore,  conveyed  to 
barges  far  off  shore  in  cableways.  and  transported  the 
135  miles  in  steam  barges.  On  arrival  at  Rangoon,  the 
steamer  proceeded  to  the  site  of  the  work,  and  after  tak- 
ing on  board  one  of  the  resident  engineers,  was  maneuv- 
ered over  the  exact  position  where  the  stone  was  required, 
when  at  a  signal  the  doors  in  the  bottom  were  opened 
and  the  whole  thousand  tons  dumped  in  position. 

Mattress  Work — Previous  to  the  dumping  of  the 
stone,  however,  a  brush  mattress  235  ft.  wide  had  to  be 
laid  along  the  line  of  the  training  wall.  The  object  of 
the  mattress  was  to  form  a  carpet  or  temporary  founda- 


Pios.  3-4.  Making  Tin    Bbush    Mattress  on   Shore   (above)    ind  Placing   rHE  First  Loading 

OF   StON  r    I  i:i  i."\\  ) 


the  line  "I   the  wall  consists  of  a   layer  "I    fine  sand  and 
ng  from  6  to  I"  It.  in  thickness,  overlying  a  bed 
of  hard     ind  and  gravel.    The  high-water  area  of  the  por- 
river    bed    between    the    present    right    bank 
II  is  nboul  300  Di  res.     This  area   is  now  rap- 
idly filling  up,  ami  will  very  soon  be  reclaimed  so  as  to 
be  available  for  trade  pui 

CONSTBl  OTION 

After  considering  the  desirability   of  letting  the  work 
""  contrai  t.  it  was  decided  thai   it  bad  better  be  done  bi 


lion  extending  the  whole  length  of  the  wall,  en  which 
the  Btone  forming  the  apron  and  wall  could  be  easily  dis- 
tributed. Withoui  ibis  carpet,  each  individual  load  of 
Btone  deposited  would  have  quickl}  sunk  into  the  -ilt. 
Eddies  would  have  been  formed  around  the  heap 
-ion,.,    which    would    ha  ily    continued    sinking, 

until   the   maximum   depth   of  scout  bad   been    rea 
thus  increasing  vastlj  the  total  amount  of  stone  required. 
The  reason  for  the  great  width  of  the  carpet  was  thai 
when  covered  with  stone  it  Bhould  form  an  apron  to  pro- 
tect the  main  wall  from  being  undermined  by  scour. 
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Each  mattress  was  125  ft.  long  and  either  75  or  80  ft. 
broad,  and  3  ft.  thick,  and  contained  20,000  to  22,000 
bundles  of  brushwood.  Each  was  constructed  to  combine 
strength  with  flexibility,  and  in  that  respect  the  mat- 
tresses answered  their  purpose  admirably.  They  were 
built  on  specially  constructed  slipways  (Fig.  3),  and  tad 
to  be  made  at  low  water  while  the  slipways  were  uncov- 


position  ;  these  pontoons  had  two  winches  on  deck  am 
were  large  enough  to  accommodate  a  gang  of  coolies.  Al 
taehed  to  one  of  the  anchors  on  each  pontoon  was  a  ~>-\u 
nianila  rope,  which  was  paid  out  along  with  the  ancho 
chain  and  fixed   temporarily  to  the  bollard  on   the  pun 

ii.     The  mattress  was  pulled  in  between  the  four  pon 

loons  through  the  mooring  loops,  ami  secured   with  ban 


i  I'd.  The  average  time  taken  to  complete  one  was  seven 
working  hours,  but  in  emergency  it  could  be  finished  in 
five  hours.  As  the  accompanying  views  show,  a  great 
number  of  men  were  used  in  the  construction  of  these 
mattresses,   labor  being  very  cheap.     From   250   to  300 

men   Were   employed    oil    each    one. 

The  mattresses  were  towed  into  position  by  a  steam 
tug,  and  to  prevenl  them  from  dipping  under  water  and 
so  offering  a  greal  resistance  to  towing,  a  float  or  boom 
of  bamboo  was  placed  under  the  forward  edge.  This 
Ib.ai  was  pulled  "nt  by  the  tug  as  soon  as  'be  mattress 
i  d  opposite.  The  method  of  menu-  and  sinking 
•  follow-:  Four  circular  pontoons  were  moored  into 


Fin.  5.  The  Recently  Completed  Masonry  Thau 

wood  toggle  pins,  the  ends  of  the  mooring  ropes  being 
fixed  to  bollards  on  the  pontoons.  The  mattresses  could 
be  moved  in  any  direction  by  working  on  the  pontoon  an- 
chors. During  this  operation,  the  long  and  short  por- 
tions of  the  mooring  ropes  were  adjusted  by  turning  the 
toggle  pins  in  the  loops  by  hand.  The  short  lengths  of 
the  mooring  ropes  thus  moored  the  mattress  in  position, 
while  the  longer  lengths  served  as  guides  while  the  tnat- 
i  ress  was  sinking. 

When  the  mattress  was  in  position,  four  7."J-ton  stone 
barges  were  placed  in  pairs  on  each  side  of  the  mattress 
with  their  anchors  dropped  well  outside,  and  at  slaci 
water  the  mattress  was  tied   in  two   places  to  each  barge 


ini    ,,;    Kit  Construction 
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v  ropes  which  had  one  end  iixed  to  the  bollard  of  the 
irge,  'he  other  end  passing  through  the  mattress  and 
iming  back  to  the  bollard  again.  The  mattresses  were 
enerally  sunk  at  high  water.  As  soon  as  the  current 
■tame  slack,  stone  was  carried  along  planks  and  de- 
i-ited  (.'ii  the  mattress  from  the  middle  outward  until 
mattress   was   totally   submersjec 


(Fig.  4). 


At 


was  20  minutes,  working  120  to  150  men.  The  Milk- 
ing of  the  mattress  was  hard  and  anxious  work.  They 
were  uiiwieldly  to  tow,  and  if  moved  too  soon  before 
slack  water  were  apt  to  take  charge  of  the  tug,  and  if 
moved  too  late  after  slack  water  they  were  liable  to  be 
caught  by  the  ebb  tide  and  overturned  while  sinking. 
The  mattress  work  took  from  February.  1910,  until  duly. 


U    IV    THE    RAXGOOX    RlVER,    AT    RAXGOOX,    BCRJIAH 

smal,  the  tie  ropes  were  loosened  from  the  stone 
■  I    the  mooring  ropes  paid  out  until   the  mat- 
sank. 
At  the  same  time,  one  pair  of  stone  barges  was  pulled 
•   the   mattress   and    the   coolies   deposited   stone   ;js 
-  possible.     The  average  weight  of  stone  required  to 
sink  a  mattress  was  about  80  tons,  but  300  tons  was  al- 
lied at   the  time  of  sinking,  and  the  average 
lime  to  sink  a  mattress  and  cover  the  300  t  >ns  of  stone 


1911,  which  was  nearly  a  year  and  a  half  less  than  the 
allotted  period. 

Indicating  Piers — To  mark  the  line  of  the  wall  to 
assist  in  fixing  the  positions  for  the  line  of  mattresses, 
the  dumping  of  the  stone  from  the  hoppers,  and  survey- 
ing and  sounding,  timber  piers  were  erected  500  ft.  apart, 
along  the  back  of  the  mattress  course.  In  the  first  in- 
stance, the  local  timber  was  used,  which  had  a  reputa- 
tion  for  resisting  the  ravages  of  the  sea-borine  insects, 


Fig.  8.  Casting  thj   Concbeti   Slabs  fob  thi    Dppeb  Pabt  oi    \\  w 


954 


E  X  G  I  X  E  E  E  T  X  G     X  E  W  R 


Vol.  71,  Xo.  1 


but  either  the  reputation  rested  on  very  feeble  premises, 
or  the  sea  worm  in  the  Eangoon  Kiver  was  peculiarly  vo- 
racious, for  all  the  first  set  of  piers,  consisting  of  solid 
timbers  li  in.  square,  began  to  collapse  about  lour 
months  after  being  placed,  the  piles  below  low  watei 
being  eaten  clear  through.  They  were  rebuilt  with  the 
same  timber,  but  the  new  piles  were  sheathed  with  zinc. 

Eock  Work — After  the  mattresses  were  sunk  and  cov- 
ered as  far  as  possible  with  the  requisite  thickness  of 
stone,  steam  barges  were  employed  in  dumping  rocK 
steadily  on  the  center  line  of  the  wall.  When  this  rock 
was  brought  to  water  level,  it  was  found  that  the  waves 
breaking  over  it  would  cause  too  great  roughness  in  the 
channel,  so  the  additional  9  ft.,  as  described  before,  was 
decided  upon.  For  this  work,  17,000  reinforced-con- 
erete  slabs  were  cast  and  placed  in  less  than  six  months 
Fig.  8  shows  the  coolies  at  work  easting  the  slabs,  and 
Pig.  9  the  operation  of  filling  them. 

Dbedgixg — As  soon  as  the  wall  was  sufficiently  ad- 
vanced, a  hydraulic  dredge  was  set  to  work  cutting  a 
channel  1000  ft.  wide  outside  the  wall,  and  pumping  the 
material    behind   the   wall    (Fig.    7),   but   after   making 


sg^einaeEa&s0  Hew 


stttatc' 

ssaosa 


Fig.  9.  Placing  Stone  between  Concrete  Slabs  foe 
Uppeb  Part  of  W  lll 

l]  ,  in-  ii  was  found  thai  the  river  was  deepening 
from  its  own  current,  and  the  dredge  was  withdrawn. 
Ai  present,  all  erosion  on  the  righl  bank  is  stopped,  the 

between  thai   bank  and  the  wall  is  rilling  up  nat- 
urally a1  the  rate  of  3  ft.  per  month,  and  a  deep  channel 
ii  by  the  river  between  Rangoon  and  the  wall. 
i  o  i     On  an  average,  aboul  2500  men  have  been  em 

I  throughout  the  period  of  work.  Actual  construc- 
tion began   in   February,   1910,  and  the  estimated  date 

ompletion  we  December,  1915;  the  work  was  for- 
mally opened  on  Feb.  17,  L914,  aboul  '-l  months  before 
ill*-  eai  imated  time. 

Pei   o 

The  design  and  construction  of  the  training  wall  have 
been  from  the  bi  rge  of  ( leo.  < '.   Bu- 

chanai     '  l    I  ■,  ■    «     l      who  man  and  ( Ihief  En- 

Port  Co  on.    The  ex- 

of  the  work  have  been 
I,.  \\     i,  the  late  v7.  O.   Keay,  and   E.  C,    \i\in. 

M,     ,      i-   w.  ,\  C    8    Mi  il  .  the  late  J,  B.  Bell,  and  0. 

■  thell   have  ai  eai  ion    time    aci  d 
gincera  on  the  work. 


The     specifications     for     cement-concrete     pavem<  - 
adopted  by  the  XTew  York  State  Highway  Department  n 
Jan.  15,  1914,  are  similar  to  those  under  which  the 
advertised   Wayne  County  roads  in  Michigan  were  bi 
and  provide  for  a  richer  mixture  and  more  care  in  ek- 
Mi  in  Hon  than  the  previous  Xew  York  specifications.  r.|e 
standard  specifications  are  to  be  modified  to   suit  1<  . 
conditions  when  necessary  by  special  instructions  prin 
upon  the  plans,  which  are  made  a  part  of  the  specifi  - 
tions.     Thus  no   standard  thickness  of  either  coura 
specified,  but  is  to  depend  upon  the  cross-section  se 
for  the  particular  locality. 

The  new  specifications  will  make  the  roads  consii 
ably  more  expensive  than  the  concrete  pavements  hithe 
built  in  New  York,*  but  it  is  expected  they  will  be  null 
more  durable. 

A  great  saving  of  time  and  money  has  been  effecl 
by  the  method  the  Xew  York  State  Highway  Departm  t 
has  adopted  of  printing  a  standard  specification  cov 
ing  all  types  of  road,  the  proposal  and  contract  agi  - 
ment  (a  68-page  booklet),  and  furnishing  it  to  the  c 
tractor  with  separate  standard  blank  bidding  sheets,  c 
taining  72  printed  items,  covering  every  phase  of  r< 
construction   and   maintenance,   with    8    blanks   for   i 
special  items.     A  sample  form  containing  the  first  tli 
items  is  shown  herewith. 

Item  Approximate  Unit  bid  price 

No.       quantities     Items  with  written  unit  bid  price  Dolls     Cts. 

1         Lump  sum  clearing  and  grubbing, 

For 

Per  lump  sum 

2         Cu.yd.  earth  excavation, 

For 

Per  cu.yd. 

3  Cu  vd    rock  r\r;i\  at  ion. 

For 

Per  cu.yd. 

Iii  submitting  his  bid  by  filling  in  the  blanks  with  M 
proposed   prices  the  contractor  agrees  to  accept  the  u 
bid  prices  in  compensation   for  any  additions  or  dedv 
lions  caused  by  variations  in  the  approximate  quantil 
due  either  to  more  accurate  measurements,  or  to  chanfH 
or  alterations  in  the  plans  or  specifications.     Tins  clai 
in   the  contract    is  designed   to  avoid   the  "special   wor 
feature  which   has  proved  so  profitable  to  dishonesl 
contractors  and   politicians  on   Ihe  work  now  being  inv 
i  igated  in  Xew  York  Stale. 

The  specifications   for  cement-concrete   pavement   n ' 
the  accompanying  plan  are  given  belovi  : 

M)      The  contractor   shall    furnish   and    place   upon    a    pn 
erly  prepared  subgrade  or  sub-bottom  course,  concrete  pav 
in.  ill    of    the    thickness    shown    upon    the    plans    or    ordered 


(2)      Concrete  pavement    will   bo  placed   on    the  sub    I      ■ 
on    the  Bub   bottom   course,   and   shall   not   be  placed    until    thi 
are    ■  t ■    Brat-class   condition,   as    required    for    macadam    pa\ 
no  nt 

(8)      Concrete    shall    consist    of   a    mixture   of   portland    i 
in,  hi.    sand    "i    :.,  m.iiiii:  ■■■.    and    broken    stone    or    gravel, 
these    materials    Hhall     pass    the    tests    roqulrod     and     all     I 
peclflcattons    rclatlni      to    flrHt-class    concrete    shall    ri 

work    d under     his   Item,   insofar  as  same  are  not    Inci 

.nt    with  thi      i i      i l  •  "    i"'i""  . 

iii      Tl ncreto      hall    bo    mixed    In    the    proportion! 

one   volui >r  cement    to   foui    and   one  hnTT   volumes   of  ■• 

oi      crecnlngi    and    broken   stonu   oi     travel.     The    volumes 
n:imi    oi      eroenln         ind       ravel    or    broken     Btone,     shall 

itely   In   approved   hoppers.     The   relative   i>i 
poi  i  Ion     "i    Hni    and   com will   be   varlod     II    hi 


trtli  |i    In  "Bnglnorln  i  lec    I,   I91S,  p    1 1  i\  I 

\v    q    Kargoi   on  "Types  of  New   Fork  State   I 
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Pavement 

Transverse  expansion  joints,  to  be  provided  every  30  A,  shall  be  composed  of  a  creosoted  white  oaU  stria  $' 'thick 
conforming  fo  cross  section  of  roadway.  y  9    '""■"> 

side "as  shown  °f  waierbounel  ™cadarn  gravel,  with  0.5  gal.  persf  yd.  bituminous  material,  placed  along  each 

Cboss-Section  of  Typical  Concrete  Road,  New  Yoke  State 


is  a  result  of  tests  for  voids  by  the  engineer,  to  the  end  that 
.  suiting   concrete    shall   be   as    dense   as    possible.      The    con- 
crete shall    in   all   cases   approximate   a   1:1^:3   mix. 

(5)  The  coarse  aggregate  shall  consist  of  a  well  mixed 
product  of  No.  2  and  No.  3  stone  or  No.  1  and  No.  2  gravel. 
The  fine  aggregate  shall  consist  of  the  same  material  and 
sizes   as  specified    for   fine   aggregate   for   first-class   concrete. 

(6)  The  concrete   shall   be   mixed   in   approved   mechanical 
ii  ixers.     Mixing  shall  be  continued  until  every  particle 

is  coated  with  mortar  and  until  the  batch  is  of  uniform  color 
and  consistency.  After  the  materials  are  once  wetted  the 
work  shall  proceed  rapidly  until  the  concrete  is  in  place.  The 
quantity  of  water  used  shall  be  as  directed  by  the  engineer 
and  suitable  measuring  tanks  shall  be  provided  by  the  con- 
tractor so  that  the  same  amount  of  water  may  be  used  in  the 
separate  batches. 

17)  Substantial  forms  shall  be  placed  along  the  edge  of 
the  concrete  pavement  and  shall  be  set  and  held  true  to  line 
-  rade. 

(S)  Before  any  concrete  is  placed,  the  subgrade  shall  be 
sprinkled  sufficiently  to  dampen  it,  but  a  muddy  condition 
shall  not  be  allowed.  As  soon  as  possible  after  mixing,  the 
concrete  shall  be  deposited  in  place  and  thoroughly  rammed 
so  as  to  bring  the  mortar  flush  to  the  surface.  Especial  care 
shall  be  taken  to  keep  the  concrete  uniform  and  to  prevent 
pockets  of  stone  or  mortar. 

(9)  Heavy  screeds  cut  to  the  lines  required  for  the  fin- 
ished surface  and  resting  upon  the  side  forms  shall  be  used 
for  consolidating  and  screeding  the  concrete,  and  the  sur- 
face, when  completed,  shall  conform  to  the  lines  and  grades 
shown   upon   the  plans,  and   shall  be   free  from  depressions  or 

ilarities.  No  stone  shall  project  above  the  general  sur- 
face. All  shaping  and  screeding  shall  be  done  before  the 
concrete  has  taken  its  initial  set.  Any  concrete  which  has 
not  been  shaped  and  finished  previous  to  the  time  of  initial 
set,  shall  be  removed  for  the  full  depth  of  the  roadway  and 
replaced    with    satisfactory    concrete. 

(10)  If  a  satisfactory  finish  cannot  be  obtained  with  the 
screed,  the  screeding  shall  be  immediately  followed,  and  be- 
fore the  cement  has  taken  its  initial  set,  by  rubbing  down 
with  a  wooden  float.  The  men  employed  for  this  work  shall 
be  competent  and  experienced  and  shall  work  from  a  plat- 
form   which    rests   on    the   forms    or   shoulders.      The   surface, 

nnlshed,   shall   be  such   that  no  water  will   stand   on   the 
!    pavement.      It    shall    then    be    slightly    roughened    by 
:ing. 

(11)  As  soon  as  the  concrete  has  taken  its  initial  set  the 
shall    be    covered    with    a    1-in.    layer   of   sand    or   other 

ile  material  of  which  the  shoulders  are  to  be  constructed 

■mil    this    shall    be    thoroughly    sprinkled    every    morning    and 

i    mure   often    If   necessary,   so   that   It   will   be    kept 

'nr  a   period    of   ten   days   after   nlaclng;   the    material 

•hall   then    be   cleaned   from   the  surface  and   the   road  may  be 

to   traffic   if  so  directed   by  the  engineer. 

(12)  The  ...in  i..|.-   shall    be  deposited   In   sections   30   ft.   In 

1   at    II nd   of  each  section  expansion  joints  of  the 

down   on   the   plans  shall   be  placed.     After  starting  any 

ii    pfforl    ;  hull    lie   made    to  complete   it   at  one   opera- 

ii    fur   any    reason    this  cannot   be   dime,   a    vertical   Joint 

cli     when    the   work   Is  stopped  and   the  work   com- 

up  lo  this  Joint 

(13)  Any  cracks,   either  longltnelln.il   or  transverse,   which 
ip    liefon      tin     acceptance    of    the    work,    shall     he    thor- 

i     .mi     and     filled    with     acceptable     bit  uml s 

11  <i     The   quantity    to    be   paid    for   under   this    Item   shall 

numbei    of    cubic    yards    nf   concrete     pavemenl    Incor- 

'■    in    the    wmk.   In   accordance   with    the   plans   or   as   .11- 

leer. 

The  price  bid  sh.ill  Include  the  furnishing  and  placing  of 
Ml    matet  lain;    nil    ml    In    .      ci    edln  hln        forms,    expan 

'Ints   and   -ill    labor,    appliances   and    Incidental    expenses 
lo    complete    the    worl        Thi     amount    to    be    esti- 


mated shall  be  computed  by  multiplying  the  cross-section  of 
concrete  pavement  as  shown  upon  the  plans  or  ordered  by  the 
engineer  by  the  total  length  of  pavement  measured  along 
the  axis  of  the  road. 


cftaoEa    of    Hew    Fa^ei 
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Ta=eiraclhilirag%  Macosaj,  Gao 

It  is  not  uncommon  for  cities  to  guard  against  dis- 
turbance of  new  pavements  by  requiring  that  new  street 
pipes  shall  be  laid  and  changes  in  old  pipe  made  before 
the  pavement  is  put  down  and  that  for  a  time  thereafter 
the  pavement  shall  not  be  disturbed.  An  ordinance  to 
the  same  end,  which  is  perhaps  more  drastic  than  the 
usual  run  of  such  regulations,  was  passed  by  the  city 
council  of  Macon,  Ga.,  on  Apr.  7,  1914.  The  substance 
of  it  is  as  follows : 

Sec.  1.  Be  it  ordained  *  *  *  that  *  *  *  prior  to  the 
paving  of  any  street  or  alley  in  the  City  of  Macon,  30  days' 
notice  shall  be  given  by  publication  to  the  Water  Commis- 
sioners, plumbers  and  the  public  generally  of  the  designation 
of  said  street  or  alley  for  paving,  and  the  date  of  beginning 
of  same,  so  that  all  excavation  can  be  made  and  pipes  laid 
or  lowered   before   the  actual   work   of  said   paving  begins. 

Sec.  2.  For  a  period  of  five  years  from  the  beginning  "of  said 
paving,  it  shall  be  unlawful  for  any  person,  firm,  company 
or  corporation  to  make  excavation  into,  or  in  any  way  dis- 
turb,  the  surface  of  said  paving. 

Sec.  3.  On  the  designation  of  a  street  or  alley  to  be  paved,  it 
shall  be  the  duty  of  the  City  Engineer  to  inspect  all  water, 
gas  and  sewer  connecting  pipes  existing  in  said  street  or 
alley  for  the  purpose  of  ascertaining  their  condition,  and 
wherever  the  condition  of  said  pipes  is  found  to  be  such  as 
to  require  repairing  or  replacing  within  the  said  five  years. 
he  shall  give  notice  for  such  condemned  pipes  to  be  repaired 
or  replaced  at  once.  Whereupon,  the  person,  firm,  company, 
or   corporation    so   notified    shall   comply   therewith. 

Sec.  4.  On  the  designation  of  a  street  or  alley  to  be  paved,  the 
chi.f  of  Police,  or  other  officers  of  the  police  force  detailed 
by  him,  Shall  notify  the  owners,  or  their  agents,  of  the  prop- 
erty abutting  on  each  side  of  said  street  to  proceed  to  lay 
lateral  sanitary  sewer  connections  from  the  trunk  line  of 
sanitary  sewers  along  said  street,  to  the  curb  line.  He  shall 
further  notify  all  gas.  water,  telephone,  electric  light,  or 
other  companies,  and  the  Board  of  Water  Commissioners, 
having   lines   of  pipe,   wire,   etc.,   underground,   to   proceed   to 

lay  lateral  lilies  from  their  trunk  lines  along  said  street  to 
the  curb  lines.  All  smh  lateral  lines  of  si  w.-rs,  water  pipes 
I  m!    gas    pipes   shall    be   laid   at    intervals  of  every   ail    ft     ill    the 

residential  part  of  the  city,  and  every  20  ft.  In  the  business 
Bection  of  the  city,  as  may  be  designated  i>y  the  City  En- 
gineer, hi  i  all  sueh  persons,  firms  and  corporations  so  served 
shall,  within  ten  days  from  the  date  of  such  service,  begin 
work  on  said  lines  in  compliance  wiih  this  ordinance  ami 
finish   the   same   promptly   and    with   all   reasonable   dispatch, 

s.e.  .",.    K,.r  a  violation  of  i  his  ordinance  1 1 (fender  shall  be 

Bummoned  before  the  Recorder,  and  punished  as  prescribed 
in    the    .\it    creating   the   Bald    Recorder's   Co 

h  would  be  interesting  to  Know  cities  hav- 

ing ordinances  of  this  kind  rigidl]  enforce  them,  both  as 
pipe  work  before  and  trenching  after  a  new  pavement  is 
laid. 
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B©M   T©E2isI©ffii 

By  R.  Fleming* 
With  Editorial  Discussion 

The  writer  a  few  weeks  ago  had  occasion  to  review  the 
design  of  a  self-sustaining  steel  chimney,  held  down  by 
sis  anchor  bolts.  From  six  different  books  he  obtained 
six  different  solutions  for  the  pull  on  the  anchor  bolts. 
It  may  be  of  interest  to  pass  on  to  your  readers  these  so- 
lutions. Note  in  the  specific  case  given  the  varying  re- 
sults, from  26,500  lh.  to  57,100  lb.  The  writer  will  make 
n mments.     He  hesitates  to  lake  up  a   seventh  book. 

1.  Johnson.  Bryan  and  Turneaure  in  their  "Modern 
Framed  Structures."  eighth  edition.  1904,  chapter  "Stand 
Pipes  and   Elevated  Tank.-.*'  give  a  solution   as   follows: 

The  stresses  in  the  anchor  bolts  may  be  calculated  on 
the  assumption  that  the  tank  is  a  cantilever  beam  in 
which  holts  are  made  to  replace  the  solid  shell  at  Hie 
bottom.  The  bending  moment  is  the  overturning  mo- 
ment of  tin    wind,  and  the  moment  of  resistance  is  the 

in -nt    of   the   stresses    in    the   holts   about   the   neutral 

axis.  In  the  sketch  herewith.  Id  .1.  /.'.  C,  l>.  E,  F  repre- 
sent the  anchor  bolts,  r  the  radius  of  the  chimney  and  E 
the  radius  of  the  bolt  circle.  The  rest  of  the  notation 
explains  itself.  Assume  first  that  the  wind  is  in  the  di- 
rection OH.  The  line  AD  is  the  neutral  axis  and  tin 
momenl  of  resistance  is  equal  to  the  moment  of  the  ten- 
sile stresses  at  B  and  C  plus  that  of  the  compressivi 
at  /.  and  /•'  taken  about  axis  AD.  Let  }I  = 
l  no mo-iu  iluc  to  wind.  /'  =  pull  on  rod  B 
or  ' ',  equal  to  the  compression  at  E  and  /•'.  Then  M  =  4 
PG  or 


P  = 


4  G 


Vim  suppose  the  wind  in  the  direction  OE.  The  neu- 
tral axis  uill'lic  the  diametral  line  //'  perpendicular  to 
OE.  The  distances  of  the  bolts  C  and  B  from  this  line 
will  be  respectively  g  and  '.'  g,  and  the  stresses  in  these 

rods  "ill  be  proportioi  i    disti is.     1  Cence,  if 

p 
/'    i-  the  pull  at  //.  that  at  C  and  .1  will  be   .,'.  Likewise 

:  i  A'.  /'  and  /•'.     Equal  ing  moments 
about  .  we  then  have  .1/  =  S  X   (l\  X 


+    I   X   (' ,         ")  o 

and   G  =  \ 


"■       " 


Now  q  = 


P    =       »' 

1.48  O 


It   will  be  seen  that   the   value  oi    /',    i     gn  atei   tl 

in  1 1 - 1   be  used   for  the  maximum   pull  on  am  hoi 

■     Th<     irst  edit  ion    i  393,  ol  "Modi  rn  Framed  s 

■  ■  ■   in  1. 1 '  1  he  tank  in  deb  i  - 

in  in  1 1  'i  "i \    umi    the  wind 

in  thi  ' '//      Lei    1/,,         moment   of  re  i  ta  ici 

it         rli  tanci    OE         WG      Let  .1/ 

nd,  and  P        pull  on 

f.    The  mom<  nt  CE     Tl  i 


.1/ 


e  bolts  .1  and  D  are  stated  to  have  no  stress.    Tb 
WG  +   I  PG  or 

„      M  —  WG 


4  G 


For  wind   in   the  direction   OE,  however,  the   men 
followed    is   the  same   as  for   the   corresponding  ease 
Method    (I),  except   that    the  moment   of  resistance  d 
to  weight   of  stack,  taken  about  the  tangent  to  the  b< 
circle,  is  deducted.    This  gives 

M  —  1.16  WG 


1  3.48C 

The  relative  values  of  M  and  WG  will  determine  wheat 
P  or  /',  is  the  greater. 

3.  In  the  seventh  edition  of  "Modern  Framed  Stru. 
tuivs."  with  the  wind  in  the  direction  Oil,  the  anch 
holts  A  and  1>  are  assumed  to  take  a  pull  equal  to  on 
half  the  pull  on  H  and  C.  With  the  same  notation  ash! 
fore.  .1/  =  WG  +  I  PG  +  PG  or 

M  —  WG 


P 


5  G 


For  wind  in  the  direction  OE,  however,  the  fulcrum 
taken  at  the  center  line,  just  as  for  the  corresponds 
case  in  the  previous  paragraphs,  and  the  resulting  fi 
mula,  as  in  Method   ('.').  is 

_  M  —  1. 16  WG 
1  ~         3.48  G 

1.  The  chapter  on  Steel  Chimneys  in  Christii 
"Chimney  Design,"  second  edition,  gives  a  method  I' 
proportioning  anchor  holts.  The  net  overturning  m 
liient  from  the  wind  and  the  resistance  due  to  the  weig 
are  first  found:  T  =  M  —  m. 

This    is    the    moment    on    the    foundation    bolts,    which    8 
equally  spaced    in  a   circle,  and  are  from  6  to   12   or  even  me 
in  number,  and  the  calculations  for  the  bolts  are  made  as  tt\t 
lows: 

Considering  an}  point  in  the  bolt  circle,  the  approxima 
mean  distance  from  the  circumference  of  same  on  a  II 
through  the  center  of  the  bolt  circle  to  all  of  the  bolts  is  I 
radius    of    thai     circle      anil    considering     that    one-half    of    t 

bolts  only  stand   the  strain,   we   have  this  equation,  Tc 
X     tension    on    bolts;     where    Dc    =    diameter    of    bolt    circ 
Tc  (T    x     "q^)     *    ~~2~-    or    tne    moment    on    th,     loundatl 

bolts. 

l)b  is  the  diameter  of  the  lower  ring  of  the  chimtt 
r  in  figure  above.  The  value  of  Tc  divided  In  OT 
half  of  the  product  of  /•  times  the  number  of  holts  giv 
the  maximum  pull  on  any  holt,  h  is  nocessan  to  f< 
l,,w  the  calculations  of  the  chimney  irhen  in  his  ho< 
',,  gel  i he  au1  hor's  meaning. 

5.  In  Mess'  "Graphics  and  Structural  liesign"  is 
chapter  on  "Chimneys."  In  calculating  the  foiindatii 
bolt  foi  a  self-sustaining  steel  i  hinuiey  the  chimin 
i  under  « ind  toward  the  left  I  is  as  timed  to  over™ 
a  ho  u  I  the  axie  cc.    The  maximum  fiber  stress,  or  fmi  1 

ii-  in   bolts   A'  and   /■'.     The   fiber  stress  in  any  nth 

bolt  will  be  f „,  multiplied  bj  the  ratio  of  its  distan 
di  tance  nf  the  holts  farthest  from  i 
in        ,,,    the   bolts     I    and    l>    is   fm    ' 


from   -    in   ih 

lliu      the    filler 

R    |    &     The  |,ul 

holt  in,,,     thi    flbi 

i  hown,  wi 


in    an\    bolt    V)  ill    be    the    area    .-i    tl 

~l  ress.     Tal  ing  the  i  n  e  nf  six  eqn 
have 


April  30,  1914 


E  N  G  I  N  E  E  R  1  N  G     NEWS 


951 


Bolts 
udC 


ad  D 


R(l— c 
R(l— c 


Distance 

30°)    =  0   134R 


Moment 

0  134» 


2  XP  X  R 


90°)=R  PXr8o6R  2XPXRr866 

R(l_,.os  150°)    =  1   866R       PX1  2XPXRX  1.866 

lis  gives  a  total  moment  of  4.8  PR.    The  tipping  mo- 
taken  as  the  moment  due  to  the  wind,  less  the 
■incut  of  resistance  due  to  weight  of  stack,  or  M  — 
jR.    Then  the    pull  on  bolts  E  and  F  is  found  to  be 
M  —  WR 
=        4.8  II 

If  the  author   had    considered   the   moment   about   an 
tangent   to  the  bolt  circle  at.  one  of  the  bolts, 
would  have  found  a  maximum  pull 
M  -  WR 
1  4.5  R 

6.     Ilazlehurst,  in  "Towers  and  Tanks,"  third  edition. 
10,  in  calculating  the  anchorage  for  a  standpipe,  first 


y — r+6 — 

Diagram  in-  Stack  Ba.si    wiiii  Six  Anchor  Rolts 

moment  due  to  the  wind  alone.     He  then  finds 
of  lank  cross-section.* 

ixlmura  stress  per  circumfen  ntial    im  h    is    the   bend- 

i    divided    b>    the   urea;    this    value    when    multiplied 

Mi  of  the  arc  between  anchor  mils  gives  the  maxl 

rn    Wind-stress    on    each    rod.      The    nel    stress    is    found    by 

Itvldlng  the  weight   of  metal  by  the    number  of   rods  and   sub- 

iinllni    st  ress. 

teel   chii y  6   ft.  diameter  throughout, 

120  ft.   high,    weight    of   steel    :50,000   lb.,   u  ind    pressure 

10,000  lb.  on  the  diametral  area,  held  down   by  six  bolts 

qnally  spaced  on  a  bolt  circle  ",   ft.  In  diameter,  we  have 

iniiiin    pull   on   each   of   the   bolls   in   accordance 

•  I"  tlic  above  methods  of  calculation  as  follows: 

57,100  lb. 

•     P,         10,900  lb..  /'         12,000  lb.     I„  this  rase  /', 

Followed. 
■     P,         10,900  II,..  /'        33,700  IK.     [h  this  case  /', 

■    followed. 
I.     28,300  lb. 

'00    IK.      (The    •(■   severe   ease    by    Profes&or 

'  hi     -     used    rim     i „,l     i       i  ,  Hon   modu- 

I  I 

l:      I:  r   K         Kdltoi 


Hess'  method  which  he  did  not  consider  gives  .a  pull  of 
28,300  lb.) 

6.     52,100  1b. 

The  discrepancies  between  these  results  raise  doubts 
as  to  the  correctness  of  at  least  five  of  the  sets  of  figures. 


Editor's  Discussion — The  problem  is  not  one  of  pure 
mathematics,  but  depends  on  the  physical  conditions  of 
stack,  base,  and  bolts.  Unfortunately,  in  none  of  the  six 
works  cited  is  there  any  mention  of  these  physical  con- 
ditions. The  formulas  are  given  almost  as  rules  of 
thumb. 

The  following  discussion  of  the  normal  physical  con- 
ditions may  assist  the  reader. 

The  stack  will  be  assumed  to  have  a  narrow  ring- 
shaped  base  or  footing,  e.g.,  a  steel  angle,  resting  on  the 
masonry  foundation.  Footing  and  foundation  are  in 
even  contact.  The  nuts  on  the  anchor  bolts  may  be 
slack,  in  bearing,  or  screwed  up  under  high  initial  stress. 

First,  suppose  the  nuts  on  the  bolts  are  slack.  The 
lower,  portion  of  the  stack  is  sufficiently  rigid  so  that  it 
will  not  distort  appreciably  under  the  overturning  tend- 
ency. When  the  wind  moment  exceeds  the  righting  mo- 
ment of  the  stack  weight,  the  stack  will  lift  at  the  wind- 
ward edge.  At  and  near  the  leeward  edge  a  small  seg- 
mental area  of  the  footing  will  remain  in  contact  with 
the  masonry,  carrying  all  the  weight  ;  its  width  depends 
on  the  amount  of  the  elastic  and  inelastic  compression 
at  the  contact  lace.  The  center  of  pressure  on  this  area 
is  the  effective  fulcrum  of  the  tipping  motion  of  the 
stack.  The  moment  of  the  bolt  tensions  about  this  ful- 
crum, plus  the  moment  of  stack  weight  about  the  same 
fulcrum,  musi  balance  the  wind  moment.  How  many 
bolts  are  in  action  will  depend  on  the  condition  of  slack- 
ness of  the  nuts.  With  equal  slack  at  all  nuts,  and  rigid 
footing,  only  the  two  windward  bolts  will  bear.  The 
calculation,  then,  is  identical  with  the  firsl  half  of 
Method  (2),  estimating  the  center  of  pressure  on  the 
masonry  to  !>•■  near  the  line  of  the  leeward   pair  of  bolts. 

Second,  su  ipose  the  nuts  just  bear.  The  founda- 
tion is  compressed  by  the  weight  ol  the  stack,  but  on  ac- 
count of  the  irge  bearing  ana  and  the  spreading  out 
of  the  stresses  ;,s  they  go  downward  in  the  masonry,  the 
indentation  is  very  minute.  As  the  wind  moment  ex- 
ceeds the  righting  moment,  the  windward  edge  lifts  of! 
and  the  bearing  concentrates  near  the  leeward  edge.  It 
is  reasonable  to  assume  that,  up  to  the  poinl  where  the 

windward   mas v  compression   becomes  zero,  the  bolts 

take  only  a  negligible  amount  of  tension,  as  their 
(equal  to  the  prior  masonrj   indentation)   is  very  small. 
As   the   deflection   of   the   stack   proceeds,   the   bolt 
stressed  in  proportion  to  their  distances  from  the  neutral 
axis:  the  momenl  of  cadi  boll  equals  its  stress  times  it- 
distance  from  the  effective  fulcrum.     When  the  tipping 
momenl    greatly    exceeds    the    righting    mtomenl    of   the 
stack  weight,  the  compression  is  likely  to  be  concentrated 
close  in  the  leeward  bolts.     Thus,  when  the  windward 
bolls  are  stressed  to   12,000  lb.  per  sq.in.,  their  stretch, 
fur  a  boH   length  of  B  ft.  from  mil  down  to  anchorage. 
is  about  '   ,„  in.,  wbii  h  mi  a  diameter  of  6  to  8  ft.  n 
an  angular  mum  i  in  lai  ge  enough  to  leave  only  a  nai  row 
ana   in   bearing  at    'be  leeward  <i']<j:<-.     The  b,.li    stress, 

then,  is  in  l |  i.ied  by  rinding  the  momenl   of  in- 

i  ii  mi  of  .ill  the  boll  an  as  aboui  a   Full  rum  w  hi,  b   maj 
n  at  the  leeward  i  'Its.  and  dh iding  the  nei  tip- 
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ping  moment  by  the  section  modulus  determined  from 
this  niomenl  of  inertia.  This  is  as  in  the  first  half  of 
Method  (3),  the  second  half  being  inconsistent,  as  al- 
ready pointed  out. 

Third,  Suppose  the  bolts  are  screwed  up  with  a  high 
initial  tension.  Theoretically,  this  ten-ion  may  lie  made 
so  great  that  the  maximum  tipping  moment:  (a)  does 
not  reduce  the  windward  masonry  compression  to  zero, 
and  (b)  does  not  reduce  the  leeward  holt  tension  to  zero. 
With  so  large  an  initial  stress,  the  stress  actions  are  at 
all  times  symmetrical  about  the  center  line,  and  the  case 
may  be  treated  as  a  problem  in  bending.  The  stack 
weight  has  no  righting  moment.  The  above  two  gov- 
erning conditions  as  to  initial  bolt  tension  mean  that: 
( a  )  The  masonry  "tension"  or  reduction  of  compres- 
sion at  the  windward  edge,  under  maximum  wind,  must 
nut  exceed  the  initial  masonry  compression.     Letting 

W  =  stack  weight : 

A    =  area  of  contact  face  of  footing ; 

B  =  initial  tension  per  holt  : 

N  =  number  of  bolts; 

c    =  initial   masonry  pressure,   lb.   per  square  inch. 
Then 

W  +  XB 
c= A~ 

and    letting 

.1/  =  maximum  wind  moment; 

R  =  radius  of  footing; 

Im=  moment  of  inertia  of  contaci  lace  of  footing, 
about  a  diameter. 

Jb  =  moment  of  inertia  of  the  holt  sections,  about 
a  diameter  "I'  the  base; 

?,.  =  ratio  of  bolt  stretch  for  1  lb.  per  Bq.in.  ten- 
sion, to  masonry  compression  tor  1  Hi.  l"  c 
sq.in.  loading : 

d   =  edge  stress  "ii  base  ring  due  to  wind; 

then 

d  =  -  - 

dm  4    Tb  n 
Therefore,  a-  c  musi  he  at  leasi  as  large  as  d, 
W  +   v/;  MR 

A  -  Jm  +  Ib/n 
I'.ni  1 1,  i-  .'tv  small  compared  to  /»».  and,  since  the 
nry  compression  spreads  out  rapidly  as  it  passes 
downward  is  the  foundation,  while  at  the  same  time  Ihe 
bolt  length  i-  large,  the  ratio  n  is  likely  to  be  large. 
Therefore,  the  righi  liand  side  i-  onl]  a  little  less  than 

,       .    which    IS    nearly    the    same    a-       ,   ,,.    as    the    area    is 
I  m  I  l> 

annular,  go  thai    1  m         ' !•    I''J.  where  r  i-  the  mean 
radius.     Tl  bai  the  initial  boll  ten-ion  musl  be 

at  lea  t 

■   1/        ll 
i;  V        V 

Ha/I.  i, in'  i    i  Mi  thi  d    6)    ■   ■       ah  tantiall}    thi     for- 
mula for  the  final  boll  ten  ion,  in  the  foi  m 
1/    ■•-,•       II 


I: 


B 


\ 


\ 


but  hi  '  lii   area  of    tai  i  m    w  hile  il 

Hon   modulus  of  the   fo 

/■• 


(b)      The    holt    "compression"    at     the    leeward    eclj 
due   to   wind   must  not  exceed  the  initial   tension.     TJ 
wind  stress  T  in  the  windward  and  leeward  bolts  is     | 
Mr  a 


nlm  +  db 

where  a  is  the  area  of  section  of  one  bolt.  In  this  fo 
nulla,  for  reasons  above  given,  lb  may  usually  be  lie 
lected,  or,  approximately, 

J2Ma 
n  A  r 

This  value  is  certain  to  lie  much  smaller  than  t 
value  for  B  deduced  above  from  the  masonry  requiremei 
therefore  the  bolt  requirement  will  not  determine  t 
initial  bolt  stress.  Taking,  therefore,  the  initial  bi 
stress  as  above  found,  and  adding  the  wind  stress, 
get  the  total  bolt  tension  as 

Ma 


B+T  =  lJW-  N  +  nAR 


%'M 

EN 


1  + 


ii  A 


tins,     f 
A 


To  get  an  idea  of  the  amount  of  the  second  tei 
within  the  parenthesis,  take  a  base  7  ft.  in  mean  dim 

eter,    I   in.  wide,  with  six  2-in.  bolts.     For 

Voe-  If  the  compression  in  the  masonry  spreads  i 
at  45°  slope  toward  center  and  outside  of  base,  to  6- 
depth  (anchorage  depth),  the  compressive  shorteni,- 
for  unit  load  is  only  about  1/3e  as  great  as  the  eoi 
pressive  shortening  on  a  prism  of  constant  cross-sectii 
If  the  ratio  Es/Em  is  20,  then  the  ratio  n  is  30,  ,„. 
8  ;,•  and 

1^  =  1X^  =  0.01 

For   these    proportions,   then,  the   bolt  stress   chandi 
only    T/<     under   wind,   and   the   only   quantity    needed  i 
reckon  with  is  the  initial  bolt  tension 
•ZM       W 

i;  x  ~~  N 

given    by    Method     (  (i). 

Method  (  I  )  is  identical  with  this  except  that  the  she 
weight  per  boll  is  not  deducted,  hence  (be  result  cull 
out  V„  X  30,000  =  5000  lh.  too  high  (57,100). 

The  trouble  with  the  figure  52,100   is  that   it  does  I 
represent    a    wind   tension   al    all,   but    a    tension    to  win 
an  erector  maj  screw  up  the  bolt,  unless  be  screws  ii 
lender,   or  less  hard. 

Of  course,  thi'  bolt-  may  he  initially  screwed  up 
even  higher  stress,  concei'ablv;  but  very  high  inil 
stresses  in  2-ill.  bolts  are  quite  unlikely.  When  Ihe  he 
arc  not  Rcrewod  up  to  so  high  a  tension,  the  wind  stri 
v,  ill  hi'  relatively  more  considerable.  Generally,  for  1 1 
ditions  intermediate  between  the  "just  bearing"  . 
"high  initial  tension"  conditions,  the  holt  tension  W 
have  an  inter Mate  ?al lie. 

As   shown    hv    Mr.    I'lelllillg's   compulations,    the    resu 

ii.i  hi     pecifii  ■    am  pie  are  ! 
I,  l|       lack.  /'         18,000  lh. 
Boh    in  i  bearing,  P       83,700  lh. 

Boll     Miel,  r  high   initial  stress.  /'         52,100  lb. 

the    ii i     being      uhjei  I    I"    n     lighi    im  renso    wb' 

ihe   die    1 1 . •  r i   of    n  ind    pa    e     through    two   diametral 

op] e  boll 
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Sewes*  F!p©9  &2&dl  E-sspeiraesac© 

affii  TestUiinigtf  Sewetr*  Pip© 

By  Elwool  S.  Wallace* 

Hundreds  of  miles  of  sewers  have  been  laid,  the  pipe 
iving  passed  an  "observation  inspection"  and  having 
,n  received  on  their  size,  shape  and  looks,  which  have 

led,  and  not  only  have  they  been  a  source  of  trouble 
id  expense,  but  because  of  their  unsanitary  condition 
tve  been  a  menace  to  health  and  comfort  as  well.  There 

but  little  difference  between  the  looks  of  good  and  poor 
mcrete  or  hard  or  underburned  salt-glazed  clay  pipe, 
id  the  only  reliable  way  to  determine  the  quality  of 
ther  is  to  test  them. 

About  two  years  ago,  Kansas  City,  Mo.,  adopted  "pen 
lecifications  allowing  the  use  of  either  clay  or  concrete 
ipe,  placing  the  two  materials  in  open  competition. 
ontracts  are   awarded  to  the  lowest  bidders  regardless 
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1.    APPAHATTS    Iui;     I  XTKliXAT.-Pli  ISsriti:    Tlst     nl- 

Sewer  Pipe,  Kansas  City.  Mo. 

f  the  kind  of  material  specified  in  the  bid.     The  speci- 

ms  required  that  certain  tests  should  be  made,  bul 

i  laratus  for  or  method   of  making   these  tests  had 

epl    the  "drop  weight   test,"   which  has 

been  abandoned  as  being  impractical,  and  of  little 

hydrostatic  apparatus  was  tried.     At  first  a  device 
'■I  which  was  furnished  by  the  company  manufac- 
turing concrete  pipe.     It  required,  however,  about  a  year 
to  develop  a  satisfactory  equipment,  as  described  in   K\- 
oikeem.vo   \iu>.  Mar.  20,  1913.     With  some  improve 
the   final  apparatus  there  described   is  still   in  use. 
Fig.  I    I-  a  sectional  view  of  the  hydrostatic  test   appara- 
howinp  the  rubber  cup  gaskets  in  position   for  niak- 

The  specifications  for  clay  ami  concrete  pipe  are  given 

appendix. 

Die  total  number  of  sewer-pipe  testa  made  in  191:;  was 

■■  ,    of   the   concrete   pip.'  and    I  \  AW,    of   the 

ipe  failed.     As  noted  in  the  specifications  the  City 

Engineer  or   bis    representative   selects   a   joint    of   pipe 

ieb  viki  lin.ft.  ,|,. live,-,, I  along  the  trench,  which 

possible  an  average  of  the  whole.     All  pjpi 


I     [nape,  i"i .    Ki 


City,    tfo 


thus  selected  have,  obviously,  already  pa  sed  an  ■•obser- 
vation inspection";  had  no  tests  been  made,  all  the  pipe 
would  have  been  used  m  the  work.  The  per  cent,  of  fail- 
ures shown  does  not  represent  the  total  amount  of  pipe 
rejected,  for  if  the  test-piece  fails,  a  second  one  is  selected 
from  the  same  lot,  and  if  this  one  fails  the  entire  200 
ft.  lot  is  rejected,  and  the  contractor  is  required  to  remove 
the  same  from  the  work;  otherwise  the  pipe  is  received. 

The  statement  is  often  made  that  tests  are  of  no  value 
unless  every  pipe  is  tested.  The  time  and  expense  re- 
quired to  test  every  pipe  would  be  prohibitive,  and  out 
method  of  selecting  test  specimens  is  the  one  employed 
for  other  materials.  In  sampling  a  car  of  cement  we 
select  samples  from  about  20  sacks;  from  a  car  of  paving 
brick  we  select  10  or  20  brick,  which  are  taken  as  an 
average  of  the  whole,  and  the  acceptance  or  rejection  of 
the  ear  is  based  on  the  results  obtained.  While  our  meth- 
ods do  not  absolutely  insure  that  every  pipe  received  will 
pass  the  tests,  they  have  served  to  raise  the  standard  : 
engineers,  contractors,  plumbers  and  others  who  are  fa- 
miliar with  sewer  work,  are  agreed  in  saying  that  Kansas 
City  is  now  getting  the  best  and  most  uniform  quality  of 
sewer  pipe  it  has  ever  had. 

We  have  practically  abandoned  the  crushing  test,  as  no 
pipe  has  yet  failed  on  this  test  that  withstood  the  hydro- 
static test,  while  the  reverse  is  not  true :  in  fact,  we  have 
had  no  pipes  that  crushed  below  specified  requirements. 
We  have  applied  the  crushing  test  to  a  pipe  that  had  frac- 
tured longitudinally  from  end  to  end  on  one  side,  at  9 
Hi.  internal  pressure,  embedded  the  cracked  side  in  the 
sand,  and  found  it  to  resist  over  100^  greater  load  than 
the  specifications  require.  We  have  found  that  concrete 
pipe  which  percolated  freely  at  a  low  pressure,  and  clay 
pipe  which  was  -oft  and  underburned,  nevertheless  re- 
sisted the  required  load  by  over  25%.  Up  to  the  presenl 
time,  we  have  been  unable  to  discover  any  ratio  between 
the  crushing  test  and  the  hydrostatic  test.  When  proper 
care  is  exercised  no  low-grade  pipe  of  either  clay  or  con- 
crete can  pass  the  hydrostatic  test.  Improperly  tamped 
or  cured  concrete  or  underburned  clay  pipe  will  fail,  and 
the  weak  ami  defective  places  are  disclosed.  But  little  of 
value  can  be  determined  by  the  crushing  test. 

Tin1  high  percentage  of  failures  shown  for  the  con- 
crete pipe  would  be  misleading  without  further  explana- 
tion. Our  tests  have  demonstrated  that  the  curing  of 
concrete'  is  essential  to  the  manufacture  of  good  pipe. 
The  curing  sheds  of  the  company  manufacturing  this 
concrete  pipe  were  inadequate  in  capacity,  and  large 
quantities  of  pipe  were  stored  in  the  open,  exposed  to  the 
elements,  before  they  were  property  curd.  As  the  sum- 
mer was  exceptionally  dry  and  hot.  the  effects  on  unsea- 
soned pip,'  were  detrimental  :  the  percentage  of  failures 
was  much  larger  in  summer  than  in  tin1  early  spring  or 
late  fall,  win  ii   the  weather  wa-  damp  and   cooler. 

finally,  the  general  opinion  is  that  the  city  is  secur- 
ing a  much  better  grade  of  sewer  pipe  as  a  result  of  the 

hydrostatic  lots  than  could  he  obtained  by  any  other 
method    known   at    this   time. 

Internal-pressure  tests  can  he  made  on  pipe  in  sizes  of 
from  S  in.  I,,  IV  in.  in  about  five  minutes  each.  The 
COSt  of  test  mil:  was  about  $0.4  I  per  10(1  lin.ft.  of  pipe  laid. 

The  records  of  sewer-pipe  tests  is  kept  on  sc.xi  i-in. 
loose-leaf  filing  sheets,  ruled   to  take  three  records  per 

The    -beets   ,'ire    made    in    triplicate.      Cue    copy   is 

placed  m  the  ( ' 1 1 \  Engineer's  office  for  public  record,  one 
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copy  is  filed  iii  the  office  of  the  Engineer  of  Sct 
Division,  anil  one  copy  is  retained  in  the  dt\  (Jhemi 
office. 


Appendix:    Specifications    for   Sewer 

VITKIFIED   PIPE  SEWERS 


Pipe 


Where    vitrified    pipe .  is    called    for,    all    pipe    and    speci 
shall   be   of   the   best   quality,    salt    glazed,    vitrified    clay   nv 
pipe    of    the    hub-and-spigot    pattern;    the    body    shall '  havt 
thickness  of  not   less   than    ,';    the   inside  diameter   of  the  pi 
except    8-    and    10-in.    pipe,    which    shall    have    a    thii 
(|    in.  and    %   in.   respectively.      Each   hub  shall   be  of  sufficr 
diameter   to    receive     to   its    full   depth    the   spigot    end   of 
next    following    pipe    or    special    without    any    chipping   wh 
evi  r   of  either,   and   also  leave   a  space  of  not  less   than    % 
all  around  for   the   cement-mortar  joint;   it   shall  also   hav.li 
depth    from    its   face    to    the   shoulder    of   the    pipe    on    whichlt 
is   molded    of   approximately    2   in.    greater   than    the    thickn 
of   said    pipe.      All    pipe  and   specials   shall    be    sound    and  v.\l 
binned,    with    a    clear    ring,    well    glazed    and    smooth    on 
inside   and    free    from    broken    blisters,    lumps    or    flakes    wh 
are    thicker    than    \    the    nominal    thickness    of    the    pipe    i[ 
whose   largest  diameters  are  greater  than    Va    the   inner  dia 
eter  of  said  pipe;  and  pipe  and  specials  having  broken   Mist. 
lumps  and   flakes  of  any  size  shall   be  rejected   unless  the  p  ; 
can    be  so  laid  as  to  bring  all  these  defects  in  the  top  half  of   I 
sewer.      No    pipe    having    unbroken    blisters    more    than    >4 
high   shall   be   used   unless  these   blisters   can    be   placed    in 
top    of    the    sewer.      Pipes    or    specials    having    fire    checks   I 
cracks   of  any   kind   extending   through   the  thickness  shall  i 
rejected. 

No  pipe  shall  be  used  which,  designed  to  »e  straight,  van, 
from  a  straight  line  more  than  Vs  in.  per  foot  of  length;  I* 
shall  there  be  a  variation  between  any  two  diameters  oli 
pipe   greater   than    A    the  nominal    diameter. 

No  pipe  shall  be  used  which  has  a  piete  broken  from 
spigot  end  deeper  than  1%  in.  or  longer  at  any  point  than!: 
the  diameter  of  the  pipe;  nor  which  has  a  piece  broken  frp 
the  bell  end,  if  the  fracture  extends  into  the  body  of  the  pi 
or  if  its  greatest  length  is  greater  than  %  the  diameter  1 
the  pipe,  or  if  any  such  fracture  cannot  be  placed  at  • 
top  of  the  sewer.  Any  pipe  or  special  which  betrays  in  ;i 
manner  a  want  of  thorough  vitrification  or  fusion  or  the  i 
of  improper  or  insufficient  materials  or  methods  in  its  mai 
facture    shall    be    rejected. 

PLAIN    CONCRETE    PIPE    SEWERS 

These  specifications  apply  to  concrete  pipe  ranging  in  SB 
from    6    in.    to    24    in.    internal    diameter. 

Manufacture.  All  pipe  must  be  the  product  of  appron 
factories,  and  the  Board  of  Public  Works  reserves  the  rii 
to  reject  the  entire  product  of  any  pipe  works  whem  v. 
its  opinion,  the  methods  of  manufacture  are  such  as  not 
guarantee  uniform  results,  or  where  the  materials  used  ; 
such  as  to  produce  an  inferior  pipe,  as  indicated  by  repeat! 
failure    to    satisfy    the    tests    under    these    specifications. 

The  pipe  shall  be  machine  made.  The  cement  used  no 
be  of  the  best  quality  of  Portland  cement,  fulfilling  all  ol  I 
requirements    heretofore    mentioned    in    these   specifications. 

Pipe  12  in.  in  diameter  and  under  shall  be  made  of  CO 
crete  composed  of  one  part  cement  to  two  and  one-half  pa 
of  clean  Kaw  River  sand.  Pipe  of  larger  diameter  than 
in.  mav  be  made  of  a  mixture  of  one  part  of  cement  to  t> 
and  one-half  parts  of  clean  Kaw  River  sand,  or  a  niixti 
composed  of  one  part  of  cement,  one  part  of  clean  Kaw  l!n 
sand    and    two    parts    of    hard    stone 

If  a  mixture  involving  the  use  of  stone  is  adopted,  samps 
of  the   stone   must    be  submitted   to   the   City    Engineer  and 
proved   by   him   before   the   manufacture  of  the   pipe   is  start 

All  materials  used  in  the  manufacture,   the   process  

nfa!  line   and    the   marking    and    .Inline    of   pipe  shall    be  Sllbji 
to    Inspection    ai    the    factory, 

Methods  of  molding,   trimming  and   seasoning   pipe  shall 

left    to    the    discretion    of    the    manufacturer,    but    as    f 

for  the  work  it  shall  be  without  warps,  cracks  or  Imperii 
tions,  and  must  not  be  delivered  within  livnih  days  after  I 
manufacture.  All  pipe  shall  have  the  factory  and  manul 
turer's  name  clearly  Impressed  on  the  outer  surface  as  ld«n 
fication  mark,  and  shall  in  like  manner  have  the  date 
■  hi    molding  ol   I  hi    pipi    Indii  ated 

No    pipe    shall    he    used    which    has   a    piece    broken    from   t 
plgol    i  nd   dei  pi  i    than    the   depth   of   the   hell   oi    longei     1 1 
polnl    than    oni     half    the   diameter    of    the    pipe,    nor    which   I 
.,    piece   broken    from   the   bell   end   if  the   fracture  extend     li 

i  hi     bod;    ol    I  hi     I oi    li     loi al    an>    t    than   one-h 

the  diameter  of  the  i 

i  iimi  nslons       w  hen    1 1  es    of    is     n      given 

mean    the   Inti  i  loi    dlameti  r 

All    pipes   shall    be   "i    it,,     following    mlnln 


ami   the  diameters  Bhall    nol    van    m 

pi  i  Ifli  d 

n    ii 

i tei  i'"'  '  >" 

Inches 


ih 


■  ni 




i; 


12 


'  I 


I  for  i 
Each  nti 
molded  thei  oon  shall  nol   bi 

shall     he    in 

loni  i  i    than    3    fl 

Tie    hubs  ol     ill  ci  rm  nl    nn 
'      i    then       h  ill    bi     li  fl 

il     i    

mm     huh   and      pll  ol 


,,l     I, ends    shall    lie     I 

In    inel 

h         1 1,  i  ii   ■'   1 1     nor   i i  li 

leni   1 1 i    Hhorl an    "ii     i 


■    h.JI       I I       Hie      Sell       l    I 

,,    ii  imil.ii       ii  oe    i,.    permit 
il    mm  in    ill    Ii  list     I  .    iii     tin 


■rii. Iructoi      hall  delh 

Dip    ,,l,      p|| 


I    point    liidlent.  il    h;     tin    r 

I  el 

Id   tineli  i    t rili i  o  i       Thl     pi 

mil      I ii       ■  lei  h  d    lij     ih .■    i  n 
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qnrf  marked  bv  him  on  the  line  of  the  work  for  identification 
when  tests  are  made,  and  shall  be  delivered  by  the  contractor 
without   special    compensation    for    the   same. 

The    tests    to    which    the    pipe    may     be     subjected     are     as 

External  Crushing  Test:  When  supported  upon  a  bed  of 
thoroughly  compacted  sand  of  such  dimensions  and  in  such 
manner  that  an  even  bearing  is  provided  throughout  the 
whole  length,  but  without  appreciable  displacement  of  sand 
at  the  sides,  the  various  sizes  of  pipe  shall  withstand  the 
following  pressures  applied  at  the  crown  uniformly  along  a 
line  1  in.  in  width  and  extending  the  whole  length  of  the 
pipe,  exclusive   of   the    bell: 

ameter,  Lb.  per     Diameter,  Lb.  per 

lin.  ft.  inches  lin.  ft. 

6  1000  15    1300 

a  1000  IS    1 45" 

1050  21    1T00 

in 1100  24    2000 

12 115"  ,      . 

Hydrostatic  Test:  Untreated  pipe  shall  show  no  percolation 
jp  to   10   lb.    per   square    inch,    and    shall    resist    fracture   at    33 
square   inch   internal   pressure 
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\:i  examination  was  held  by  the  New  York  State  Civil 
Service  Commission   on    Mar.    28,   for  promotion   to  de- 

.  grade  9;  being  equivalent  to  a  salary  rate  of  $1801 

00  per  year.     The  examination  was  open  only  to 

employees  in  the  engineering  departments  of  the  Publie 

Commission  drawing  between  $1501    and  $1800. 

Credit  was  given  for  the  written  examination  which  fol- 

mI  also  for  experience  and  seniority  in  the  service. 

caminntion  was  divided  into  two  parts,  the  total 
time  allowed  being  eight  hours. 

Pari  1  consisted  of  five  questions,  of  which  questions 
to  a  total  weight  of  60  were  to  be  answered.  Part  11 
comprised  twelve  questions,  of  which   any   four  could  be 

d.  The  latter  part  while  seemingly  permitting 
a  large  choice,  was  really  made  up  of  a  series  of  groups 
relating   to  different    parts  of  the  work    handled   by  dif- 

special  squads.  Hence  a  man  engaged  in  sewer 
work,  of  necessity  would  probably  choose  questions  re- 
lating tu  sewers,  while  another  man  engaged  :n  subway 
«ork  would  lie  forced  to  choose  those  questions  relating 
to  Ins  work. 

1.   (weight    I").     The  line  of  a   double-track   subway  carried 
It  under  the  front  wall   oT  a    building.      The   subway    is  parallel 
i    and  the  inner  face  of  its  side   wall   is  4   ft.   inside 
the   building    line.      The    front     wall    of    the    building    is    40    II. 
ins-rilU-    ..    load    ol     ro, lb.    per    lin. ft.    to    a    con- 
tinuous   footing     10    ft.    Hide,    30    ft.    below    the    surface.      Sub- 
22   ft.   below   si  i .  ■  i  (a)    show   a   method 

the    building    during     the    construction    of    the 
'ii    the   subway   structure   at    Ibis   point.      As- 
ian!   s.  .1  i,.n    N    of    i  einforced    i  oncrete, 
I    10)        V  double-track   elevated    rallwaj  .  with  base 
i    grade,    and    po    I  i     10    ft     c     to    c. 

tudlnallv.    has    station    platforms    I  no    ft      long    and    15    ft 
ed    out  i       i  I'lle- 

•  sign    ii,,.    p,,sts,    girders    and    platform    supports. 
3     (weight     20).      The    two     inside    or    ex| 

n     to   have   a    branch    up   si    street    making 
I  Make    n 

i     lie      luti.tlon,    iivoitltni 

.1    .,,,     level 
Outllm  ■■    I 

itus   :in,l    the  quantity    "f  cool- 
ing   v. 
of  »ul.\\  :■  \     rdonhli     ii   lpI    i 

Ircular  brick   -ewe,-  laid 
in.   Is   4   ft     below    the    h  i    rour- 

Whlfh      It      Uleel-      ■ 

■  •  Hlntnncf  to    '  that 

rtlon.    kee| 


grade    as    before.       It    is    assumed    that    the    sewer    change    is 
worked    out    in    conjunction    with    the    subway    design. 

PART    II 

1.  What  street  loads  are  responsible  for  the  estimated 
vertical  pressure  on  subway  structures?  Discuss  the  effect 
of  the  actual  loading — as  to  amount,  distribution  and  fre- 
quency— as    compared    with    the    quantities    used    in   design. 

2.  What  local  indeterminate  or  secondary  stresses  may 
exist   in   the   steel   framing   of   a   standard    subway    roof? 

3.  What  are  the  merits  of  brick  in  asphalt  mastic  as 
compared    with    tarred    felt,    in    waterproofing    subways? 

4.  In  underpinning  a  building  alongside  a  subway  excava- 
tion, what  conditions  call  for  the  use  of  (a)  continuous  foot- 
ings   (b)     concrete    piers     <c)     piles? 

5.  Make  a  pencil  sketch  of  the  arrangement  of  pipes  for 
the  drainage  of  a  drip  pan  under  a  ventilator  grating.  The 
grating  is  200  ft.  long  by  4  ft.  wide:  width  of  sidewalk  20  ft. 
Give  sizes  of  pipe.  Where  the  main  drain  pipes  for  station 
toilets  are  below  the  level  of  the  sewers,  what  provision  is 
made    for    caring    for    the    drainage?      Describe    in    detail. 

6.  Give  a  brief  description  of  a  cooling  plant  for  a  sub- 
way station,  using  ground  water  from  driven  wells  for  cool- 
ing the  air.  What  provision  is  made  for  controlling  the  start- 
ing and  operation  of  subway   fans   (exhaust)   in   emergencies? 

7.  Describe  briefly  the  various  types  of  pumping  appar- 
atus  adapted   for   use   in  a   subway.     How   are   they  operated? 

8.  Write  a  brief  specification  for  the  installation  of  an 
elei  trie  pumping  plant  in  a  subway  for  track  drainage  work? 

9.  Make  a  pencil  sketch  of  a  lighting  plan  for  one  plat- 
form of  a  typical  local  subway  station,  4S0  ft.  long,  indicat- 
ing the  general  arrangements  of  lights  and  panel  boards,  us- 
ing more  than  one  system  of  lighting.  Make  a  circuit  sheet 
for  a  typical  local  station,  480  ft.  long,  indicating  the  general 
arrangement  of  lights,  using  more  than  one  system  of  light- 
ing. 

10.  Give  a  brief  description  of  the  systems  of  lighting  in 
general  use  in  a  typical  local  elevated  station,  and  describe 
the  arrangement   of  the  lights. 

11.  Make  a  pencil  sketch  of  a  high-tension  switchboard 
for  use  in  transformer  closets  in  subway  stations.  Make  a 
pencil  sketch  of  an  outlet  box  for  station  lighting,  indicating 
the  method  of  securing  the  conduits  to  the  box. 

12.  Write  a  brief  specification  for  the  installation  of  an 
electric-conduit  system  in  a  subway  station  on  the  "lump- 
sum"   plan    of    contracting. 


The  Status  of  the  Electric-Hallway   Industry   in  the   United 

States  for  1912  has  recently  been  reported  by  the  TJ.  S. 
Bureau  of  the  Census.  The  figures  include  electric-light 
plants  operated  in  connection  with  electric  railways  and  not 
separable  therefrom,  but  do  not  include  figures  tor  mixed 
steam  and  electric  railroads,  nor  roads  under  construction 
during  the  year  1912  and  not  in  operation 
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ILosU   River   MtuiMpIl< 


■Arclh 


By  W.  W.  Patch" 


SYNOPSIS — To  reclaim  farming  land  being  submerged 
by  the  rising  waters  of  Tule  Lake,  which  has  no  risible 
oidlet,  a  dam  has  been  built  to  divert  a  part  of  the  in- 
flowing water.  To  save  length  of  diversion  channel  the 
dam  was  placed  on  indurated  volcanic  diatomaccous  ash 
instead  of  on  rod,-.  An  overflow  capable  of  [Kissing  heavy 
floods  being  necessary,  and  this  requiring  protection 
against  scour  below  the  overflow,  a  horseshoe-shaped  mul- 
tiple-arch concrete  spillway,  289  ft.  in  length,  was  adopt- 
ed, with  a  low  wall  or  secondary  dam  thrown  between  the 
lot's  of  Hie  horseshoe.  The  pool  so  formed  was  flocrred: 
with  reinforced  concrete,  covered  with  plunk  secured  by 
concrete  "toe-holds."  The  masonry  spillway  is  flanked 
by  paved  embankments,  held  in  place  at  their  spillway 
•  nds  by  reinforced-concrete  retaining  walls,  31  ft.  high. 
v 
One  of  the  interesting  features  of  the  Klamath  irri- 
gation project  of  the  United  States  Reclamation  Service 

-  Tule  Lake,  a  large  body  of  water  lying  partly  in  Ore- 
gon and  partly  in  California,  and  with  its  surface  about 

1050  ft.  above  sea  level.     This  lake  has  a  surface  area  of 


•Consulting    Engineer,    Klamath    Falls,    Ore. 


.■Iron  Railing 
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about  96,000  acres,  and'  a  tributary  drainage  area  of  2000 
sq.mi.,  but  it  has  no  known  outlet.  During  the  last 
sixty  years  the  lake  surface  has  risen  more  than  IK  IT, 
and  thereby  has  covered  35,000  acres  of  good  agricultural 
land,  which  it  is  now  proposed  to  lay  bare  by  the  coro-i 
bined  effect  of  evaporation  and  the  diversion  of  a  consid- 
erable proportion  of  the  surface  water  flowing  into  it. 
Fortunately,  there  is  only  one  influent  stream  of  any  im- 
portance, and  this  one,  Lost  River,  drains  90%  of  the 
tributary  area. 

The  discharge  of  Lost  River  has  varied  from  a  mini- 
mum of  less  than  100  sec. -ft.  to  a  maximum  of  ovei 
10,000  sec.-ft.,  while  the  annual  yield  for  the  five-year 
period  ending  with  1909  averaged  317,000  acre-feet. 

In  1909,  Clear  Lake  Dam  was  built,  intercepting  the 
flow  from  600  sq.mi.  of  the  upper  portion  of  the  Lost 
River  drainage  area,  and  storing  it  in  a  reservoir  cover- 
ing 25,000  acres.  This  will  result  in  reducing  the  yield 
by  more  than  50,000  acre-ft.  per  annum,  due  to  the 
greater  evaporation  from  the  water  surface  of  the  reser- 
voir than  from  the  marshes  and  small  lake  formerly  cov- 
ering a  part  of  the  reservoir  site. 

In  1911,  Lost  River  Dam  was  built  at  a  point  ten  miles 
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the  mouth   of  the   river,   where    it    is   possible   by 

jQtr  the  river  level   25  ft.  to  divert  water  from  Tule 

nigh  a  canal  of  400  see. -ft.  capacity  ami  eight 

length  into  the   Klamath  River  and  thence  to 

k  Pacific  Ocean.     This  diversion  in  an  ordinary  year 

ate  to  over  100,000  aere-ft..  and,  combined  with  the 

i  if  Clear  Lake,  will  reduce  the  average  annual  dis- 

ge  into  Tule  Lake  by  about  one-half,  and  will  lower 

at  the  rate  of  about  1.5  ft.  per  annum  for  the 

:  twelve  years,  due  to  the  excess  of  evaporation 

the  inflow. 

i  oxditions  Governing  Design  of  Dam 

he  elevation   of  the  reservoir  flow   line  at  the  Lost 
!  t  Dam  was  fixed  within  very  narrow  limits  by  the 
;i    that  the  outlet  to  the  diversion  channel  was  estab- 
(1  by  natural  conditions  at  Elev.  4086  ft.,  and  owing 
^he  flatness  of  Lost  River  Valley  mmh  valuable  farm- 
Is  land   would   have   been   flooded   or   damaged    if   the 
Her  were  raised  above  Elev.  4090  in  the  river  channel. 
I'    shortest   possible   length  for   the   diversion   channel 
Mild  he  about  eight  miles,  while  to  build  the  diversion 
I  i   upon   solid-rock  foundation  would   have  made  the 
unci  twelve  miles  in  length,  with  the  same  total  avail- 
ap  fall  in  each  case.    The  normal  discharge  of  the  diver- 
-  i  channel  would  be  100  sec. -ft.,  with  a  maximum  of 
af'i't  400;  hence  with  the  low  velocities  due  to  the  slight 
Hidient  there  was  a  very  strong  argument  in  favor  of 
■     slimier   channel    and    higher    dam,   notwithstanding 
!    very  unusual  nature  of  the  dam  foundation  in  the 
i  ase. 
\t   the  site   selected,   and   for  several   miles  both   up- 
eam  and  downstream,  the  river  had  cut  through  8  or 
ft  of  surface  soil  and  had  eroded  a  channel  in  an  in- 
diatomaceous   volcanic  ash   which   underlies  the 
lil  over  many  square  miles  in  this  part  of  the 
mi t rv.     This   material  generally  can  be   plowed  by  a 
ur-horse  team  and  is  excavated  easily  with  a  pick  and 
ovel.    When  kept  constantly  wet  it  will  retain  a  verti- 
face  in  excavation  for  years,  and  unless  fissured  it  is 
markahly  water-tight  under  pressures  up  to  40  ft.  of 
iter.  It  resists  erosion  under  moderate  velocities,  but 
ten  dried  out  slowly  scales  and  crumbles.     It  is  quite 
ittle,   plowing  out  in  large  blocks  which  will   float   in 
iter  when  well  dried.    Numerous  open  test  pits  and  bor- 
ga  at  the  dam   site  demonstrated   that  for  at  least    10 
below  the  foundation  level  the  material   was  homo- 
ind  massive  in  character,  and  as  the  maximum 
obalanced  wafer  pressure  could  never  be  over  34  ft.,  and 
ien  only  for  a  very  short  period,  it  was  believed  thai  the 
nderlying    Inundation   would    prove   sufficiently   water- 
ght.     This  belief  has  been  fully  justified  by  the  results 
i  two  years'  operation  of  the  completed  structure. 
•  if  necessity,  the  dam  had  t<i  he  of  the  overflow  type, 
ii    writer  knew  of  no  data  giving  the  safe  loads 
!'"n   tin-  type  nf  foundation  material,  and  as  the  dam 

mild  he  subject    in   mor •  less   vibration   in   time   of 

""•I-.  the  working  load  I'm-  the  piers  supporting  the 
IIP  concrete  arches  was  limited  to  3  tons  per  Bq.ft. 
fk  other   limiting  conditions   required    that    the   dam 

Iwmld    pass    a    II I    el'     10,000    see. -ft.    without     raising 

■liter  higher  than    Elev.    1092,  and   that   a  large 

tilling  pool  should  he  provided  in  order  to  prevent  scour 

"l"»  the  dani.     Stop-plank  supports  which  can  he  read- 

ly  removed   by  our  man    in  a    few  minutes  thus  leaving 

length  of  spillway  free  from  obstruction,  satis- 


fy the  first  of  these  requirements,  and  a  pool  60x120  ft., 
and  from  !)  to  15  ft.  deep,  according  to  the  water  stage, 
and  floored  and  surrounded  by  concrete,  fulfills  the  sec- 
ond. 

Description  of  Structure 
The  structure,  as  shown  by  the  details.  Fig.  1,  and  the 
view  of  the  completed  dam,  Fig.  8,  comprises  rock-pave*1 
earth  embankments  normal  to  and  on  each  side  of  the 
stream,  and  abutting  a  spillway  section  formed  of  21 
plain  concrete  arches  inclined  on  a  2  to  1  slope,  so  ar- 
ranged as  to  provide  a  horseshoe-shaped  pool  in  the  bed 
of  the  stream  to  receive  the  discharge  from  a  spillway 
crest  289  ft,  in  length.  Four  right  cylindrical  arches  on 
each  side  abut  the  80-ft.  tangent  portion  of  the  pool, 
while  the  semicircular  end  is  bounded  by  13  conical 
arches  whose  maximum  span  at  the  bottom  is  in  no  case 
over  20  ft.  All  the  arches  are  12  in.  thick  at  the  crown 
and  22  in.  at  the  haunches,  regardless  of  the  span;  12  in. 
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Diversion   Dam 

Inning  been  selected  as  the  minimum  thickness  needed 
to  insure  water-tight  work  without  the  necessity  for  plas- 
tering, or  of  requiring  labor  more  skilled  than  the  very 
iinlill'ei'ent  quality  obtainable  in  this  section  of  the  coun- 
try The  loading  of  the  arches  can  never  be  other  than 
symmetrical,  nor  can  they  be  subjected  to  impact:  hence 
they  were  not  reinforced,  except  thai  the  bottom  was  tied 
in  to  the  heavy  curtain  wall  which  extended  as  a  cutoff 
ill I  10  ft.  into  the  foundation  material.  This  reinforce- 
ment has  prevented  any  leakage  due  to  deflection  where 
the  arch  joins  the  cutoff  wall. 

The  tops  of  the  arches  rest  against  a  vertical  parapel 
wall  forming  a  heavy  reinforced  girder  designed  to  resist 
the  shocks  of  Boating  ice  or  drift,  and  supporting  tin 

stop-phinks.  as   well    as   giving   an    anchorage   for   the   flat 

reinforced  face  slabs  connecting  the  piers.  These  slabs 
extend  from  pier  to  pier  all  around  three  sides  of  the 
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pool,  rising  on  a  slope  of  i/o  to  1  from  Elev.  4065,  which 
is  the  normal  water  level,  to  Elev.  1087,  at  the  masonry 
i  resl  carrying  the  stop-planks.  This  slab  varies  in  thiek- 
ne  r  from  12  in.  at  the  top  to  18  in.  at  the  bottom,  ami 
is  reinforced  to  carry  the  full  weight  from  the  maximum 
discharge.  Connecting  the  bottom  of  this  slab  with  the 
pool  floor  is  a  vertical  slab  18  in.  thick,  from  9  to  10  ft. 
high,  reinforced  on  the  outside  to  resist  water  pressure 
from  the  inside  of  the  dam  up  to  Elev.  4070,  in  case  the 
water  under  the  arches  should  not  drain  out  through  the 
weep-holes  at  the  times  when  the  pool  is  pumped  out  for 
inspection  of  the  floor. 

The  piers,  with  a  minimum  thickness  of  2  ft.,  are 
spaced  20  ft.  c.  to  c,  except  around  the  semicircle,  and 
have  spread  bases  to  reduce  the  pressure  upon  the  founda- 
tion material.  Each  pier  is  pierced  by  a  4xG-ft.  opening, 
connecting  with  a  bridge  for  a  footwalk  extending  under 
all  the  arches  and  being  accessible  by  a  suitable  opening 
through  the  abutment  walls  in  the  southwesterly  portion 
of  the  structure.  This  opening,  in  addition  to  four  weep- 
holes  in  each  of  the  vertical  slabs  between  the  piers,  tends 
to  keep  equalized  the  water  elevations  in  the  pool  and 
tinder  the  arches.  There  was  no  vital  necessity  for  any 
reinforcement  in  the  upper  parts  of  the  piers,  but  a  very 
small  amount  was  supplied  to  prevent  possible  displace- 
ment at  poor  horizontal  joints  during  erection,  and  to 
make  stronger  resistance  against  vibration. 

The  pool  flooring  must  be  able  to  resist  successfully 
the  impact  due  to  ice  cakes  12  in.  in  thickness,  which  at 
rare  intervals  may  be  carried  over  the  spillway  during 
floods.  At  such  times  the  water  in  the  pool  will  be  at 
leas!  15  ft.  in  depth.  The  floor  was  built  of  a  continuous 
reinforced-concrete  slab,  12  in.  in  thickness,  and  sur- 
Eaced  with  a  1-in.  wooden  floor  of  red  fir,  which,  if  dam- 
ean  be  easily  repaired.  The  plank  being  always 
-oh merged  except  at  times  of  inspection  will  not  be  sub- 
ject to  decay.  At  the  lower  end  of  the  pool  a  permanent 
te  barrier  5  ft.  high  was  built,  on  top  of  which 
collapsible  steel  I-beam  frames  carry  5  ft.  of  stop-plank-. 
At  the  junction  of  the  retaining  walls  at  the  southwest 
coiner  of  the  structure  a  concrete  well  was  built  in  which 
wae  installed  a  10-hp.  Trump  turbine  direct-connected  to 
ii.  vertical  centrifugal  pump.     By  this  means  it  is 

ile  to  unwater  the  i I  at  any  time  by  about  five 

hours  pumping,  even  although  at  low  water  the  depth  is 

9  It.     Each  panel  of  the  flooring  is  provided  with. 

two  rows  of  :.'-in.  weep-holes  spaced  {>  ft.  aparl   in  each 

row  and  extending  through  both  |>lank~  and  concrete  into 

the  foundation  material.     These  are  designed  to  relieve 
ird    pressure   on    the    floor   when    tin'   latter    is   un- 
d,  and  their  existence  ii;1    alreadj  prevented  serious 
damage  to  the  structure,  as  will  he  noted  later. 

\t  the  junction  of  the  embankment  with  the  spillway 

there  are  retaining-walls  of  reinforced  c irete  31  ft.  in 

height  .'.all-  hue  the  waterway  I'm-  a  di  tarn  e 
of  ',o  it.  below  tic  pool.  Reinfon  •  4  concrete  paving  with- 
out the  wood  Hoc  4  downstream  fr the 

r  40  ft.,  ami  i-  then  mci  eeded  by 

j    l.iel    OH    ;i    i  ising   grade    for   50    ft.   to 

join   tin'  old    river  bed.      \    reinforced-i  om  ret    bi  tdge, 

i  arried  by  i    ten  i   the  pier  .  and 

h:i    i'  !     ft.  above  the  perman- 

.  ni  c  real  of  the  Bpillway.    The  bi 
platform  from  which  thi     top-planks  arc  operated,  and 
.  i  v.  Mi  ,i  :;  .ii in-  i.  and  an  i  ighl 


wheel  truck  for  transporting  planks  to  and  from  fj 
concrete  storehouse  located  at  one  end  of  the  structiij 
The  bridge  piers  are  undercut  ami  sharpened  upstrea 
so  that  they  do  not  obstruct  the  upper  portion  of  f 
nappe  of  the  falling  water. 

Ease  and  certainty  of  control  of  the  surface  level 
the  reservoir  are  of  the  first  importance,  for  the  diversi 
channel  will  not  operate  at  full  capacity  unless  the  reaj 
voir  is  kept  above  Kiev.  4090,  while  if  the  water  risj 
above  Elev.  4092  damage  to  farming  lands  is  imminet 
For  these  reasons  particular  attention  was  given  to  t 
design  of  stop-plank  guides  which  would  permit  of  op> 
ating  the  planks  individually,  and  at  the  same  time  woi 
make  it  possible  for  one  man  to  completely  clear  I 
entire  length  of  the  spillway  in  a  case  of  urgency.  1 
2  gives  the  details  of  the  design  adopted,  which  in  tl 
years  of  operation  has  been  found  entirely  satisfacto 
although  the  waterway  has  been  completely  cleared  oi 
for  two  or  three  adjacent  panels  of  stop-planks  for  i 
perimental  purposes.  The  device  consists  essentially 
four  parts:  a  socket  casting  built  into  the  concrete  en 
of  the  permanent  spillway  and  containing  a  recess  abc 
1  in.  deep  to  receive  the  foot  of  the  guide;  a  casting  ("( 
Fig.  2)  built  into  the  upper  edge  of  the  bridge  over  t 
socket  casting,  designed  to  receive  the  sliding  yoke  win 
is  hinged  to  the  guide  and  can  raise  the  latter  to  ck 
the  downstream  edge  of  the  socket;  a  steel  yoke  slidi 
in  casting  "C" ;  and  a  6-in.  steel  I-beam  with  strips 
oak  bolted  to  it  making  stop-plank  grooves  about  3x3 
in  the  clear.  The  guides  are  hinged  at  the  top  ends 
the  steel  yokes  before  mentioned.  The  hinges  and  t 
yokes  are  kept  oiled,  so  that  in  time  of  need  one  man  wi 
a  bar  can  pry  up  the  yokes  sufficiently  for  the  guidffl 
clear  the  sockets,  when  the  pressure  of  the  water  « 
swing  the  guides  downstream  and  the  planks  will  b 
out.  The  attendant  then  draws  the  guide  clear  of  I 
waterway  by  means  of  the  chain  and  fastens  the  latter 
the  lower  guard  rail  (not  shown  in  the  drawing).  T 
57   sets   of   stop-plank   grooves   and   fittings   cost  abc 


Details  of  Construction 

The  contract  for  building  Lost.  River  Dam  was 
to  Geo.  C.  Clark,  of  Everett,  Wash.,  in  December,  191 
The  United  States  furnished  all  the  materials  except! 
lumber  and  part  of  the  sand,  delivering  them  to  tin1  B 
tractor  at  Klamath  falls.  Ore.,  lit  miles  from  the  von 
The  roads  were  impassable  lor  heavy  hauling  until  t 
following  April,  and  continued  high  water  in  Losl  m\ 
prevented  the  excavation  for  foundations  until  aboui  t 
end  of  April.  As  soon  as  the  stage  of  the  river  permiw 
excavations  were  made  for  the  pier  foundations  on  en 
side,  and  the  pieis  on  the  northerly  side  were  huilt.     T 

foiindal s  were  excavated  from  5  to   12  It.  into  1  i nil  n 

terial,  and  they  were  almost  perfectly  dry,  although  I 
river  had  hut  recently  passed  over  the  ground  surffct 
and   was     I  ill    Mowing   hut   a    U'\v   feet    distant    at    an   elev 

tion  in  soi uses  lit  ft.  above  the  bottom  of  the  found 

tion  pits  (see  Fig.  3  to  illustrate  this  point  and  Fit 
I  to  8,  with  subtitles,  for  other  views  and  cxplanatfo 
oi  the  construe! ion  work). 

The  contractor's  plan!  was  well  adapted  to  the  vvm 
and  it  was  well  arranged,  as  indicated  by  Fig.  9.  T 
contractor  had  no  teams  of  his  own,  hence  excavation  * 
i  ly  delayed  w  hen  hired  fnrm  teams  u  ere  pu  Ilea  i 
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tart  harvesting.  He  was  further  handicapped  by  lim- 
capital,  and  when  an  estimate  payment  was  held  up 
several  weeks  the  laborers  struck  for  their  wages  and 
organization  was  almost  disrupted  at  the  most  criti- 
time.  These  delays  explain  the  extraordinary 
rant  of  form  lumber,  part  of  which  is  shown  in  Fig. 
vhich  is  further  explained  in  the  subtitle  to  that  illus- 
ion. 

.'he  proportions  for  the  concrete  U3ed  on  the  work 
e  1  cement,  2y2  sand,  and  5  broken  basalt  rock.  The 
er  was  screened  into  two  sizes  which  afterwards  were 
lixed  in  nearly  equal  proportions  in  order  to  minimize 
percentage  of  voids.  In  pier  foundations  many  large 
ics  were  placed  in  the  concrete  to  save  cement.  In 
ling  new  work  to  old  a  mortar  coat  was  applied  im- 
liately  ahead  of  the  first  batch  of  concrete,  but  after 
pping  forms,  the  exposed  surfaces  were  neither  plas- 
■d  nor  coated  with  cement  wash.  That  the  arches  proved 
lOSi  absolutely  water-tight,  even  under  the  maxi- 
lu  head  of  over  30  ft.,  is  due  in  no  small  measure  to 


:i.    Arrangement  of  Contractob's  Plant,  Lost 
Biveb  Dam 

t'  unremitting  care  and   skillful    supervision  of  A.   B. 
i  land,  assistant  engineer  in   immediate  charge  for 
l  n  1 1  ^il  States. 

Tin    embankments   were   constructed   in   4-in.   layers, 

'ted  and  rolled.     In  excavating  the  cutoff  trench  be- 

ith  the  south  embankment  an  old  refilled  river  channel 

found  which  at  its  bottom,  20  ft.  below  the  present 

,  contained  a  number  of  Indian  arrow  and  spear 

i  nIs.  mortars  and  pestles  of  excellent  workmanship. 

For  making  concrete  of  the  character  required  on  the 

of  proper  quality  could  not  be  bad  in  the  vi- 

itv.     Hence,  before  the  contract  was  let,  arrangements 

re  made  to  ship  it  in  75  miles  by  rail  and  then  haul  it 

niles  by  canal,  and  2  miles  by  wagon  to  the  work.  This 

he  job  cosl  $3.75  per  cu.yd.     During  the  prog- 

ol  the  work  the  sand  contractor  could  not  supply  his 

tterial  fast  enough,  and  the  quality  began  to  deterior- 

.  n  thai  the  United  States  -hipped  in  quartz  sand  300 

tea  by  rail  from  Marysville,  Calif.,  and  delivered  il  on 

to  the  contractor  for   10c.  per  yd.  less  than  he 

'I  I n  pa\  in-  for  lie   other  sand. 

Cost  of   v7obb 

The  average  force  on  the  work  comprised  82  men  and 
working  for  most  of  the  time  ten  hours  per 
Wages  were:  foremen,  $4.38;  carpenter-.  $5;  labor- 
two  hois,    teams,  $6.25.     The  labor  wa     aoi 


efficient  as  a  rule.  The  accompanying  table  gives  actual, 
not  contract,  cost,  and  includes  cost  of  materials  and  en- 
gineering. 

COST   OF   WORK   ON  L,Of=T   RIVER    DAM 


Item 
Exc.   above   Elev.    4067, 
Exc.   below   Elev.   4067, 

Embankment    

Rolling,    sprinkling    and 

Unit 

cu.yd. 

cu.yd. 

cu.yd. 
overha 

cu.yd. 
lb. 
lb. 

cu.yd. 
ft.b.m. 

Quantity 

9.073 

6.044 

13.141 

ul 

5.536 

209.016 

48.254 

1.238 

25.5SS 

Total 

$4,743 

10.460 

5,738 

305 

84,510 

7,'OI 

557 

3.3S6 

846 

2,145 

1,502 

1,118 

847 

330 

282 

342 

786 

Cost 

per  unit 

10.522 

1.73 

0665 

15.25S 

Hndlg.    reinf.    steel.... 
Hndlg.    structl.    steel.  . 

Stone    paving    

Pool    flooring    

Tool    and    plank    house    . 
Five   sluice  gates   and   h 

0.033* 
0.012 
2.736 
33.07 

Jists,  .  . 

Total    cost    $127,927 

♦Includes    cost    c  f   steel. 

The  above  includes  reasonable  allowance  for  deprecia- 
tion of  the  contractor's  equipment,  which  comprised  the 
following: 

1 — 70-hp.    Minneapolis    traction     engine     for     operating     the 

crushing,    screening    and    mixing    plant.      This    used    4-ft. 

slabs    for    fuel. 
1 — 12xl8-in.    Aurora    portable    crusher,    with    bucket    elevator. 
1 — rotating    29-ft.    screen. 
1 — 1-vd.    Ransome    concrete   mixer. 
1 — 7xl0-in.   double-drum   hoisting  engine   for  excavating   with 

drag-bucket. 
1  —  10-hp.  gasoline  engine  with  6-in.  centrifugal  pump. 
1 — 4-hp.   gasoline   engine   with   plunger   pump   connected. 
1 — band-saw    for    form    work. 
1 — hucket    elevator   for    sand    hoist. 
1 — 20-in.    blower    for    removing    surplus    dust    from    crushed 

stone   and   stone   dust   so   that   the   latter   could   be   added 

to    the   sand. 
6 — 9-cu.ft.    steel    concrete    cars    with    about    600    ft.    of    24-in. 

track. 
1 — driving    team    and    buckboard. 
Blacksmith    shop,    tools,    iron    pipe.    etc. 

All  hauling  was  done  with  hired  teams.  In  addition 
to  running  the  plant  the  traction  engine  for  the  last  two 
months  of  1911  heated  all  the  water  used  in  making  con- 
crete to  temperatures  of  150°  to  204°,  and  when  doing 
this  added  duty  was  sometimes  overtaxed. 

Incidents  of  Operation 

After  the  dam  had  been  in  use  for  about  three  months, 
and  following  a  thaw  subsequent  to  a  week  of  very  cold 
weather,  water  was  discovered  leaking  over  the  top  of 
the  lowest  corner  of  the  southwesterly  retaining-wall  at 
a  point  about  60  ft.  from  the  gate-well.  The  flow  rapidly 
increased  in  volume  until  it  reached  about  1  sec. -ft.  of 
very  muddy  water,  when  fortunately  it  suddenly  ceased. 
Meanwhile  the  reservoir  was  being  drawn  down  through 
the  bypass,  and  an  inspection  was  made  which  discovered 
a  passage  running  around  the  north  and  cast  -ides  of  the 
gate  well.  Excavation  was  then  made  in  the  12-ft.  space 
between  the  gate-well  and  the  retaining-wall  to  a  depth 
of  25  ft.,  and  reaching  the  top  of  the  inspection  gallery. 
This  showed  thai  the  water  had  started  to  follow  the  back 

of  the  retaining-wall  several  feet  below  the  reservoir 
level,  and  had  found  an  outlet  through  the  embankment 
between  the  gate-well  and  turbine  chamber,  until  the  up- 
per part  of  the  lill   had  dropped   into  the  passage  and 

slopped  it.  This  portion  of  the  till  was  :!  1  ft.  deep,  and 
was  so  blocked  by  counterfort  walls,  penstock,  etc.,  that 
there  was  no  room  for  horses  during  construction:  hence 
the  (ill  had  been  wet  and  hand  tamped  instead  of  being 
rolled  lik,'  the  bah of  tin  embankment.  It  wa-  evi- 
dent   that    this   part    of  the    lill    had    -tailed    to   settle  and 

had  become  arched  in  the  in:  between  the  gate- 

well  ami  retaining-wall  sufficiently  to  separate  the  till 
enough  to  permit  the  entrance  of  water,  which  eventually 

found  an  outlet.      Repairs  included  a  concrete  CUtoff  wall 
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below  high-water  level,  connecting  the  gate-well,  coun- 
terfort and  top  of  inspection  gallery.  No  further  trouble 
has  been  experienced  at  this  point,  nor  has  any  leakage 
whatever  developed  past  the  wing  walls  at  the  other 
end  of  the  spillway.  Evidently  the  embankment  has  set- 
tled as  a  unit  at  that  point  as  there  are  no  extra  structures 
underground  to  interfere  with  such  action. 

'I'lic  pool  was  pumped  out  for  the  first  time  when  the 
dam  had  been  in  use  for  six  months,  and  considerable 
debris  was  removed  from  its  surface.  When  first  un- 
watered,  it  was  found  that  about  one-third  of  the  weep- 
holes  in  the  floor  wen?  in  operation  to  a  greater  or  less 
extent,  but  that  in  about  one-half  the  spaces  beneath  the 
arches  the  weepers  had  become  stopped  so  that  portions 
of  the  floor  were  under  an  uplifting  pressure  due  to  13 
ft.  of  water,  provided  there  was  free  connection  between 
the  spaces  under  the  arches  and  such  portions  of  the  floor 
a  i  ontained  inoperative  weepers.  Work  was  at  once  com- 
menced  opening  clogged  weep-holes  in  the  vertical  slabs 
as  well  as  in  the  floor,  but  on  the  second  day  the  central 
portion  of  the  floor  slowly  raised  like  a  huge  blister  to  a 


holes  in  the  vertical  slabs  were  opened  up,  and  many  i 
them  were  surrounded  at  the  rear  end  with  pockets 
crushed  stone.  The  pool  has  been  unwatered  subsequei 
ly  upon  several  occasions  with  no  mishap.  It  is  fou. 
that  with  all  weep-holes  working  in  the  vertical  sla 
the  water  behind  them  drains  nearly  as  fast  as  the  p<i 
is  lowered. 

The  structure  was  designed  jointly  by  E.  (',.  Hops 
and  the  writer,  and  the  latter  had  general  charge  chiri 
construction. 


Cmiatl5E©w©5P  CsiEa©ps©s  f©s*  Flail 
f®SFim  SIhi©M©K=s  ©im  ttlh©  ClhncsigG 
IO©vgitl©dl  IRgialwsiys 

In   the  enlargement   and    improvement  of  stations 
the  elevated  railway  loop  in  Chicago,  the  Northweste 
Elevated   Ry.   is  using  cantilever  supports  for  the  pli 
form  shelter-,  instead  of  the  center  columns  used  iu  t 
original  construction. 


No.W.  Corr.  6alv.  Iron 


3  e'x8x4-&, 

1   e'c.fpC. 


1x4  y.p 

Section  A-A 


-Platform  6iro*r^ 
~l  "Hook  Bolt 

'■^—Tmclr  Girvter:- 

1      i       . op i  Platform  Shelters  on  the  Chicago  Elevated  Railwatth 


heigh!   oi   about   6   in.,  and  mi  n      iddil  ional 

came  into  play,  to  a   heighl  of    I  ft. 

The  diseharj  e  through  thi  oi ued  foi 

eral   hours,    until    the   tl gradually     ettlcd    bai 

No  damage   was  apparent    to  the   structure,   although 
toc-1  old    '    lold  ing   down   the  end  -   of   the 

■ i  il   plai  i      and  two  of 

them   were  •  c  at 

M  im  end.  where  they  must   have  I n     nbjeoted 

■ 

l  I  ■     im  id.  ni  de M 

nd    JM  tided    the 
i  meiit    iii    the   i  om  rete 
ll,„,i  i .  loodi       thi    pool  again  all  the 


This  cantilevei    design   was   first    u<<^\   in    1!)01   on  t 

Kavenswood   I  >i\  ision,  and   it   ha  -  proved  - I\ 

that   the  i  entet    i  ohil -I  ruelioii   has  I n   abandon 

by   this    road,    thus   eliminal  uc    i  oluinns    « liich   are  J] 

■  i.ill\    objei  i  ionahl nai  row    platforms.      Ii    i     Poll 

easy   to  elnplo\    the  .  antilever  design    for   w  i<le    | 

and   tin Mi'  -i    h  idlli  of  platl'onn  on  the  elevated  lo 

is    II    ft.      The  de   igli    i      -Imu  u   in    Hie  ai  i  omp  II 

i   drawing     we  are  indeb  ed  to  ('.    \l     Mock,  Oil 
eei  "i  the  Northwi     i        '>    i  rated  R  R. 

The    posl    and    roof    rib   nr< posed    of    font    fltl 

with  ii  web  plate  in  I  he  post,  and  angle  ai  ' 
junction  of  the  po  i  mid  rib.  The  bottom  of  the  |" 
Hi  l„i  ween  a  pair  of  i  hnnm  I  w  liii  Ii  rest  across  the  pi 
1 1 1 < lirs.     The   posts  are   maeed    IG   to    11    ft,  apu 
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are  connected  at  the  top  by  a  line  of  purlin  trusses, 
w]  e  light  channel  purlins  extend  between  the  ribs.  In 
wide  roof  over  the  14-ft.  platforms,  there  are  four 
i  of  6-in.  channel  purlins,  while  for  the  10-ft.  plat- 
is  there  arc  two  lines  of  5-in.  channels. 
he  carrying  out  of  this  work  in  crowded  streets  and 
o  a  line  having  a  continuous  service  of  trains,  in- 


IV 

^■ft-'S— ^t^ 

8.     Hoisting  a  Girder  for  Platform  Extensions 

ed  a  number  of  special  problems.  In  lengthening 
tl  platforms,  the  new  girders  were  hauled  to  the  street 
I  by  a  light  timber  derrick  or  "monkey"'  hav- 

B  36-ft.  posl  8x8  in.  on  a  16-ft.  sill  6x8  in.,  and 
-lieiied   by   24-ft.   side   braces.   3x8    in.      The   sill    rested 

the   street    surface,    and    the    head    of    the -mast    was 


Bi  ii  Di xn  New  Platforms   \\n  Caxtii 
1       i    i       mtu  i  i  \    rui,  St  vti    St.   ind  De  ut- 
Si    Stations  on  th  i    El  evati  d 
Loop  i\  < ' i < i<  vgo 

red    from    the    railway    structure.      4'he    girdei 
uiijj   into   place,   standing  on    the    projecting   ends   of 
which    carry    the    Inn  k    stringers,    the 
able  being  led   to  an  electric  hoist   with 
■t  i  >r. 

\  similar  but  mm  h  smaller  hand  derrick  was  then    plac 
"ii  the  ||,. u    (jirdei      ind   hoisted    the    L-shn 


supports,  the  pairs  of  channels  for  the  platform  framing, 
the  sway  frame-  and  lateral  bracing  and  other  material. 
Fig.  2  shows  a  girder  being  hoisted  by  the  "monkey" 
derrick,  and  Fig.  -'5  shows  the  erection  of  the  canopy.  Thi 
heavier  parts  were  hoisted  on  the  side  where  they  were 
to  be  usd,  but  some  of  the  planking,  corrugated  toof 
sheeting,  etc.,  was  carried  across  from  one  side  to  the 
other.  To  protect  the  trains  and  workmen,  a  flagman 
was  stationed  on  the  narrow  walk  between  the  tracks 
and  signaled  trains  past  the  work. 

For  the  riveting,  a  portable  compressor  outfit  was  used. 
consisting  of  a  gasoline  engine  and  compressor  mounted 
on  a  horizontal  receiver,  which  in  turn  was  mounted  on 
a  wagon  frame  and  wheels.  This  stood  at  the  curb  in  a 
side  street,  and  adjacent  to  it  was  a  tool  wagon.  The 
contractors  for  this  work  are  Bergman  &  Lotts,  of  Chi- 
cago. 


Tlh©  FesrftlMgiiimji  Vaxl^s©  of  Sewgig?© 
a.imdl  S©w^.g©  Sluadlg© 

Although  there  is  still  little  immediate  hope  of  recover- 
ing fertilizing  material  from  sewage  without  far  more 
expense  than  revenue,  the  increased  demand  for  fertiliz- 
ed and  the  possibility  of  improvements  in  the  methods 
of  recovery  make  the  subject  one  of  continuing  interest. 
On  this  account,  a  paper  by  II.  YV.  Clark.*  reviewing 
studies  at  the  Lawrence  Experiment  Station  and  the 
recent  literature  of  sewage  and  sludge  utilization  de- 
serves attention. 

The  accompanying  table  anil  notes  immediately  fol- 
lowing summarize  studies  made  in  1912  of  "•the  fairly- 
strong  [for  America  |  domestic  sewage  of  the  city  of 
Lawrence,"  Mass. 

amount  and  value  of  thi:  constituents  in  iooo  gal    of 
regular  sewage  of  lawrence,  mass,  in  1912 

Totals  and  values 

Parts  per  Cents  per  Value, 

100,000            I.b.  11.  cent! 

Nitrogen  as  free  amr                             3  2(1  0.27  16.0             I  :i 

Kjeldahi  niti n                                     1   08  0  09  10.0  n  9 

p  0                                                            1  IX i  0  08  5  0  ii   I 

K  I  '                                                           1   50  ii  12  4.2  n  .". 

Totals  0   56  6.1 

Bach  thousand  gallons  contained  also  about  \  lb.  of  fatty 
matters,  worth  at  "c.  per  lb. — its  approximate  >  ilue  about 
0  76c. 

Two-thirds    and     more    of    the    valuable    constituents    are 
no. i    bj     the    ammonia    in    solution       Upon    a    million- 
gallon  basis,  the  total   value  of  agricultural  materials  in  this 
volume  is  about    J61     ind   ol    the   fattj    mattei  s,   •:. 

"Average  American  sewage,"  Mr.  Clark  -talcs,  •■con- 
tains not  much  if  an\  more  than  2400  He  ol  suspended 
matter"  per  L,000,000  gal.,  ;is  compared  with  an  average 
nl'  3450  Ik  lor  ten  German  and  English  cities  listed  by 
Mr.  Dunbar,  Director  Hygienic  Institute,  Hamburg.  Ger- 
many. 
Alter  presenting  abstracts  and  extracts  Prom  many 
-,  all  giving  hui  little  encouragemenl  lor  economic 
utilization  of  sewage,  Mr.  (lark  concludes: 

in   conclusion,    then,    it    is    evident    that    the    tot 
of  fei  nii  :lng  .iiei  fattj    matt  of  represen- 

v  m.  1 1 ■  .  ..\  age    is    not    «  orth    above   6< 

ibis,   about    half   is   represented   bj    the  ammonia   in   solution. 
and  there  is  no  method  by  which  tht 

to  tin. i.      \u  expet  lem  •■. 
irs   with   hundreds  of   well  operated   si 
farms   ranging   in   si/.,-   from   :.    few    acres   ■ 

•Chemist     to    thi  State     Board    of    Health. 

-    from 
i    .,i'    Health,    December,    181 
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acre  farm  at  Berlin,  Germany,  has  shown  that  only  under  the 
must  favorable  conditions  can  the  return  from  these  farms 
b<  made  to  pay  operating  expenses,  and  an  instance  is  yet 
to  I"-  cited  where  these  returns  pay  both  the  cost  of  opera- 
tion  and   interest   on   the   capital   invested. 

The  exceptions,  perhaps,  to  this  are  certain  tracts  or 
farms  in  regions  of  low  rainfall  and  where  the  sewage  is 
valuable  as  a  liquid,  that  is,  for  real  irrigating  purposes. 
The  Wolverhampton  farm  quoted  in  this  repor  t  is  undoubt- 
edly a  representative  English  farm  as  regards  good  manage- 
ment and  cost  of  operation,  and  at  this  farm  the  actual  total 
cost    of    sewage    treatment    is    $49    per    million    gallons. 

Much  of  the  valuable  fertilizing  and  fatty  constituents  in 
sewage  is  found  in  the  matters  in  suspension.  Average 
American  sewage  contains,  perhaps,  about  2400  lb.  of  sedi- 
mentable matter  in  a  million  gallons,  and  the  nitrogen,  fatty 
matters,  etc..  in  this  2400  lb.  of  sludge  are  worth  approxi- 
mately $15  or  $18.  In  order,  however,  to  reclaim  this  valu- 
able material,  the  sludge  must  be  dried,  pressed  and  also 
subjected  to  a  process  for  the  separation  of  grease  from  the 
fertilizing  constituents  in  the  remaining  body  of  the  sludge. 
Only  by  this  separation  can  the  grease  become  an  article  of 
commerce  and  the  sludge  of  real  agricultural  value.  This 
fact  is  well  established  by  long  experience  and  many  in- 
vestigations. When  the  fatty  matters  are  separated  by  any 
known  process,  this  procedure  is  costly.  Only  in  a  tew 
places  as  yet  is  such  separation  attempted  as  a  commercial 
enterprise,  and  the  profitableness  of  the  work  at  these  places 
is    as    yet    doubtful.  . 

When  the  sludge  is  freed,  or  practically  freed,  from  fatty 
matters  it  consists  of  a  large  weight  of  inert  mineral  _and 
organic  matter  mixed  with  a  comparative  y  small  weight  of 
fertilizing  matter,  hence  the  cost  of  carnage  is  great  even 
when  it  is  well  dried.  It  has  also  been  well  proved  that_ the 
nitrogen  phosphoric  acid,  etc.,  present  are  generally  in  a 
"ess  assi'm.lable"  form  than  the  same  bodies  in  ordinary  com- 
mercial fertilizers.  The  sludge  has  va-.je,  however,  and 
T  the  processes  of  drying,  pressing  and  fat  separation ^  are 
in.proved  and  also  as  nitrogen  advances  in  price,  as  seems 
Slbfe,  sewage  sludge  will  become  of  greater  as-ultura 
value   than   it  is  at  present,   especially   as   the  basis  ^ 

flizer    enriched    by    the    addition    of    potash,    phosphates,    etc. 

Conataraclt  W©ipM  is&  Hew  Y<a>rK 
\  special  Grand  Jury  in  the  Criminal  Branch  of  the 
Yev.-  Ynrk  Supreme  Court,  which  has  been  investigating 
for  a  considerable  time  the  connection  between  politics 
anr]  contract  work  in  ffew  York,  delivered  a  presentment 
to  Justice  Davison  Apr.  21,  setting  forth  that  while  the 
,.  were  morally  convinced  of  the  -..ill  of  certain  per- 
sons whose  acta  were  investigated,  the  obstacles  ...  secur- 
ing evidence  prevented  the  return  of  indictments.  LUe 
conclusions  reached  by  the  Jury  were  as  follows: 

t— That   although    the   Board    of    Water   Supply   of    the 
a8  created   b3    Chapte,    724   of  the  Laws  of 

led  to  ...    ana, Ustrative  I find. pend- 

■   ,,    Mi     I al Utlc luei and  control,   some 

selected    as    Commissioners    of    the    said    Boa.d 

of   water   Su -   have   al    tl subjeel    to   political 

I     :■    P n     ol    the   lahor   law.  as  now  ad- 

,    ,,,  public   works,  are  such  as  to  lend 

'.'    ,,.,.,..    t0  a    u„    i,      the   ulou.    toi    the   I I 

■'         • "'""'- 

,,,    „     th,    said    Board   ol    Water 

Suppl  ' "'y     " 

«•■ "", 

'"'"'    

'    '      "  '    "' 

D    led    i    oi    th 

•d  b     I      '      I '  '" 

■    li       uppiy. 

'■  '■  '•'■' 

1 

' '«« 


k 


'I'lie  .1  urv  further  said  : 

There    is    no    direct    evidence    before    us    that    political 
fluence  has  been  exerted  for  the  financial   benefit  of  any 
now    officially    connected    with    the    Hoard    of   Water   Supply, 
there  have   been   occasions  upon   which  there  is  reason-  tola, 
lieve  that  at  least  one  man  then  officially  connected  withie 
board  profited  by  such  transaction. 

In  concluding  its  report,  the  Jury  submitted  the'., 
lowing  suggestions  with  reference  to  reforms  in  the 
ting  of  public  contracts: 

1.  That  the  Board  of  Water  Supply  of  the  City  of  » 
Tork  be  reorganized  in  such  a  manner  as  shall  place  il- 
legal responsibility  of  all  construction  and  all  engines-,, 
work,  coming  within  its  jurisdiction,  upon  a  competent  ell 
engineer,  by  whatever  name  his  office  may  be  called,  n 
the  real  responsibility  now  rests,  and  shall  provide  f»  j 
single  administrative  head  upon  whom  shall  rest  the  Hal 
responsibility  for  all  matters  outside  of  the  construction  :,] 
engineering   work. 

2.  That  the  former  member  of  the  Board  of  Water  Sin  . 
who  is  now  the  State  Engineer  and  Surveyor,  is  unfit  to  H 
public  office,  it  being  our  opinion  that  any  public  officer  I 
is  unwilling  to  waive  immunity  from  prosecution  and  tefy 
freely  before  any  legally  constituted  investigating  body,  tli 
respect  to  his  conduct  while  in  public  office,  is  unfit  to  I 
office. 

3.  That  the  labor  law  be  amended  so  as  to  give  a  n- 
tractor  who  is  charged  with  labor-law  violations  an  op'r. 
tunity  of  being  heard. 

4.  That  all  persons  who  assist  in  getting  contracts  f  I 
contractor  be  compelled  to  file  notice  of  such  employir.i 
with  the  departments  controlling  the  desired  contracts,  'at 
the  contractors  also  be  compelled  to  file  the  names  of  fit 
agents  and  that  these  names  be  a  part  of  the  public  reces 

5.  To  make  conspiracy  against  the  state  in  any  in; 
punishable  by  a  fine  or  imprisonment  or  both,  as  the  vi 
provides   in   the  Federal   Government. 

5.  That    a    conspiracy    to    commit    a    crime    constitute 
same  grade  of  crime  that  the  conspiracy  was  formed  to 
mit;  that  the  looting  of  the  State  Treasury  be  hence  rega 
as   a   felony. 

6.  That  a  law  be  enacted  making  it  a  misdemeanor 
any  person  to  solicit  a  campaign  contribution  from 
tractor  engaged  on  public  work,  or  for  any  such  contra 
to  make  any  campaign  contribution  to  any  political  oi 
ization   of  the   state,   a  county,   or   municipality   therein. 

liriulil    Prospects   for  Ronil    Huildors  in   New   York   Stall  \ 

bill    recently   passed    by    the   New    York    State    Legislature  ri 
signed    by    the    Governor,     Apr.    23,     makes    $5,000,0011    of  I 
state's   second   $50,000,000-bond   issue   available   for   immei 
use    and    $5,000,000    more    available    by    Oct.    1. 

Forest   Fire   Prevention    Along   Hnilroiul   lines   h;is 
the  attention   of  the  New    York,    New    Haven    &    Hartford 
for    some    time,    and    as    the    result    of    experiments    mad 
recent   years    the   following    information    is    given   out   by  I 
ward  G.    Riggs,    Executive    Assistant. 

Experiments   have   demonstrated    that   such    forest    Up 
best   prevented   by   clearing   of  underbrush   a   sufficientlj 
snip  of  land   on   each  side  of  the   tracks.     Of  the  total   mil' 
of  the   New    Haven   about   500   miles  lie  through  countrj    « 
there    is    more    m-    less    danger    from    flies.      The    bulk    0) 
necessary    permits   have   been   obtained   and    $25011   was    n 
appropriated    for   the   work.     The   plan    is   to   clear   a 

least  I'.o   ft.   wide  ..n  straight   track   and    132   ft.   vvid 

These   strips   are    firs!    cleared    completely    of   all    small    gro 

i underbrush  by  the  "brush  gang,"  and  are  then  kepi  i 

I,;     the    section    i Ml    trees   are    left    standing,   a:     thi 

us  a    screen    for   sparks-.      Two   r.aiu-.s   of    men    are    now    al 

between     Vurn Ih    and    I  newsier.      Wh.-n    tliis    25-ml 

I,  ,      be,  a    cleared    II    Is   proposed    to   tackle    seetiol tw 

■Harwich   and   Chatham. 

Tl,, In     Capo    Coil    illstrlel     In    Massaelllls,  I 

Is   under   wa>    al    the    |.r,  si  ill    i Is   drj    mill 

.,,,,1    benri     i illm     Ki'»w  Hi    '•'     >•     '  H '"    -"M 

y,  urs    I nil    has    I-  I'll     iiu     I"  low     normal.      B 

v  h0l.c    thi    prim  Ipal   " -1  :  "  """"  ■'"'  "'   ''lymouth,   Brl 

and    Hampden    Countb         VI  <      .    I"     w<    tern    Connecticut, 
In    pari    ol    Rhode    Island 

,,,,.,     .  ,  ,|    „f    ||,     ||„,.H    In    the   dry    seasons    ol    tin 

11         , • Pi't'ol    system        Ml    In 

„ mlpped    with    i "'•<•'     tlni     - nrovod    Dj 

THI      dovlci     Is     "'"■-" 

I  Bd     ' ""     ""      :  Parl  '      •""'     l'"'    ' 

,i    .......    trip 
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If  there  had  been  previously  any  doubt  as  to  whether 
i  army  engineer  should  be  chosen  to  take  care  of  the 
instruction  of  the  Government  railway  in  Alaska,  the 
.ents  of  the  last  few  days  have  swept  the  doubt  away, 
he  government  may  need  all  the  officers  of  its  regular 
nnv  for  its  military  operations  in  Mexico.  The  task 
huh  the  government  is  to  undertake  in  Alaska  should 
y  all  means  be  entrusted  to  a  civilian  engineer,  and  we 
my  add,  to  an  engineer  whose  experience  and  past  record 
a  railway  construction  has  been  such  as  to  insure  that 
[he  Alaskan  work  will  be  earned  on  with  a  high  degree 
f  skill  and  intelligence. 

Unfortunately,  the  public  has  little  comprehension  of 
he  great  importance  of  the  work  of  the  railway  locating 
ngineer,  just  as  it  little  realizes  the  great  importance 
I  the  work  of  the  engineer  who  plans  an  enterprise  in 
nl  features  and  determines  the  large  questions  con- 
erning  it  before  a  spade  has  been  put  into  the  ground. 

Upon  the  wisdom  or  lack  of  wisdom  of  the  engineers 
i' ho  locate  the  Alaska  railway,  the  success  or  failure  of 
he  enterprise  will  very  largely  turn.  There  are  many 
ible  engineers  of  high  reputation  in  their  special  fields 
vho  because  of  lack  of  experience  in  railroad  location  and 
knowledge  of  its  economics  would  be  quite  as  likely  to 
make  a  disastrous  failure,  if  placed  in  charge  of  the 
Alaskan  enterprise,  as  would  a  man  wholly  ignorant  of 
sngineering.  The  only  saving  thing  in  case  such  a 
man  should  be  selected,  is  that  he  would  be  better  able 
to  appreciate  In-  own  ignorance  than  would  the  layman, 
ami  would  take  pains  to  find  a  competent  assistant  to 
share  his  responsibility. 


Relatione  o 
iaeers  to 


(UoimsiaJltlHirag  JEragi- 
hie  EEa^airaeeirBini^ 


i  ial  i. mud  Jury  of  the  New  York  Supreme  Court 

which  has  1 n  investigating  contract  work  in   New  York 

Citj    made   a    presentment    last    week,   the  conclusions  of 
which    are    printed    on    the    opposite    page.      One    para- 
graph  at    least    of   these   conclusions   appears    to   call    for 
comment  in  these  columns.     We  print  it  as  follows: 
The  employment   by   the   Board   <■!"  Water  Supply   of  a 

'  led    consultii -       can     onl)     b<      lust  ifled    upon 

the    Hi. ■..!■.    thai    Hi.    •     consulting    engineers    are    such    In    fact 

'I    when    called    upon    for    the    expression    of   ai 

on     willi     an)  ted     work     such     opinion, 

When    expressed,     is    their    nun     Independenl  ■    n  lied 

hi     without     foreknowledge     of      the      opinion      all 

I'd     I         the    remit  tn  if    o£ 

i  :mi  rd    "i  itei    .^ 1 1 1 ■  t •  1  > . 

Had  Ho    citi  'i      w'l nstituted  this  jury  possef 

wider    knowledge    of    engineering    organization    and    the 
Conduct  of  engineering  work  >!  obable  that 

the  above  .  ril  ii  ism  would  never  have  seen  the  I 

In  the  lirsl   phu  e  il   is  to  he  noted   that   the   Board  of 


Consulting  Engineers  is  the  direct  successor  of  the 
Board  of  Engineers  which  made  the  original  plans  for 
the  new  Catskill  supply  and  its  personnel  is  still  par- 
tially identical  with  that  original  Board.  There  was  an 
obvious  advantage  in  permanently  retaining  the  services 
in  a  consulting  capacity  during  the  continuance  of  the 
work  of  the  eminent  engineers  who  originally  planned  it. 

The  jury  has  laid  down  certain  principles  which  it 
says  should  control  the  employment  of  consulting  engi- 
neers; but  we  fail  to  find  any  sound  reason  why  the  ob- 
servance of  these  principles  is  in  any  way  essential  to  si- 
cure  efficient  work. 

It  will  be  of  interest,  we  are  sure,  to  set  down  here  in 
detail  what  the  relations  were  between  the  Board  of  Con- 
sulting Engineers  and  the  other  members  of  the  engi- 
neering staff. 

From  the  outset,  one  member  of  the  Board  of  Con- 
sulting Engineers  has  been  designated  as  the  particular 
adviser  of  the  Commissioners;  but  in  addition  he  had 
joined  with  the  others  in  counseling  the  Chief  Engineer 
and  his  staff.  To  obtain  the  fullest  measure  of  benefit 
from  the  advice  of  these  eminent  consultants,  to  avoid 
delays  consequent  upon  changes  in  plans  at  a  late  stage 
of  advancement  and  to  economize  expense,  it  has  been  the 
practice  of  the  Board's  "regular  engineering  staff"  to  dis- 
cuss with  the  Consulting  Engineers  most  of  the  impor- 
tant matters  in  their  initial  stages  so  that  when  the  Chief 
Engineer's  plans  or  opinions  were  finally  formulated, 
the  Consulting  Engineers,  having  been  familiar  with  the 
work  in  the  several  stages  of  its  development,  were  pre- 
pared to  express  their  sanction  or  final  criticism 
promptly.  Early  differences  of  opinion  were  settled  when- 
ever possible  by  additional  information,  further  study  or 
argument.  In  the  few  cases  of  ultimate  disagreement 
among  the  Consulting  Engineers,  the  Chief  Engineer  was 
under  the  necessity  of  deciding,  since  his  was  the  ultimate 
responsibility,  under  the  Board. 

Many  details  of  the  work,  in  both  field  and  office,  were 
taken  up  with  one  or  more  of  the  Consulting  Engineers 
by  various  members  of  the  staff,  as  occasion  required. 
Necessarily,  at  different  steps  in  the  progress  thi 
quency  and  nature  of  the  demands  upon  the  consulting 
engineers  varied  greatly,  but  as  any  engineer  knows,  who 
had  connection  with  large  projects,  the  measure  of 
the  value  of  the  services  rendered  by  such  men  is  not  al- 
ways the  number  of  hours  apparently  spent  on  the  work. 
Being  men  of  broad  and  ripe  experience,  sound  judgment 
and  recognized  ability,  they  were  frequently  consult  'd 
upon  matters  of  policy  and  administration  as  well  as 
upon   technical   subjei  ts. 

it  is  doubtless  true  thai  the  eminent  members  of  the 
Bpard  of  Consulting  Engineers  an   bo  well  known  to  the 

profession   thai   they  n I   no  defense  in   these  columns 

It  seems  proper,  nevertheless,  in  defense  of  the  engineer 
ing  profession  thai  the  facts  should  be  here  set  down,  es- 
pecially as  the  aspersions  of  the  jury  reflect  upon  the 
character  and   fair  nami    ol  ho  has 

inly  recently   departed  the  late  Alfred  Noble, 
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whose  signal  service  to  his  country  throughout  his  long 
life  and  whose  character  for  absolute  honor  and  integrity 
are  a  prized  possession  of  the  engineering  profession. 

m 


Of  all  the  difficult  tasks  undertaken  and  successfully 
accomplished  by  the  corps  of  able  engineers  which  have 
carried  out  the  works  in  connection  with  the  new  Catskill 
water-supply  for  New  York  City,  we  recall  none  which 
will  involve  greater  and  more  serious  difficulties  than  the 
task  of  laying  a  submarine  pipe  across  the  Narrows,  the 
details  of  which  are  described  elsewhere  in  this  issue. 

The  laying  of  submarine  pipe  across  rivers  has  come 
to  be  pretty  well  standardized  so  far  as  pipes  of  ordin- 
ary size  are  concerned.  As  has  been  frequently  described 
in  the  columns  of  Engineering  News,  special  cast-iron 
pipe  is  used,  made  with  ball-and-socket  joints.  The 
lengths  of  pipe  are  connected  up  one  after  another  on  a 
floating  barge,  and  the  line  of  pipe  is  allowed  to  gradu- 
ally slip  off  the  end  of  the  barge  down  an  incline  into  a 
bed  dredged  for  it  on  the  bottom  of  the  river.  In  the  case 
of  pipes  of  ordinary  size  laid  across  navigable  rivers  of 
moderate  depth  this  process  involves  no  particular  diffi- 
culty and  long  experience  has  shown  it  to  be  perfectly  re- 
liable. So  far  as  our  knowledge  extends,  however,  this 
process  has  never  been  applied  to  any  such  enormous  pipe 
line  laid  in  such  a  great  depth  of  water  as  is  now  pro- 
posed to  be  undertaken  at  the  Narrows. 

Across  this  busy  channel  in  a  depth  of  60  ft.  of  water 
a  line  of  36-in.  diameter  cast-iron  pipe  is  to  be  laid,  and 
the  method  planned  for  laying  is  substantially  similar  to 
that  adopted  for  laying  pipe  of  ordinary  size,  with  such 
changes  in  detail  and  such  careful  study  of  special  prob- 
lems of  design  as  are  made  necessary  by  the  magnitude  of 
the  task.  This  big  pipe  line  will  weigh  nearly  800  lb. 
per  1  i ii.lt.  While  it  is  being  laid,  the  line  of  pipe  ex- 
tending from  the  pipe-laying  barge  to  the  bottom  of  the 
river  will  probably  have  a  wi  igril  in  deep  wain-  of  some- 
thing like  80  tons. 

The  pipe-laying  barge  will  be  exposed  to  heavy  seas 
in  the  case  of  high  winds,  for  while  the  Narrows  is  too 
far  from  the  bar  to  feel  any  effeel  of  the  ocean  swell, 
there  is  a  wide  area  of  water  in  the  harbor  on  which  a 
high  wind  can  raise  waves  of  respectable  size.  The  tidal 
currents  in  the  Narrows  arc  also  very  rapid  and  it  will 
i  table  am  horings  to  hold  the  pipe-la]  ing 
in  position  and  prevenl  its  being  carried  ou1  of 
line. 

The   whole   work    is   in    fad    SO    Ear   out    of   the   ordinary 

of  engini  ere  and  contractors  thai  h  is  no!  at 
all  strange  when   bids   wvw   invited   thai   ordinary  con- 
tractors allowed  a   wide  margin   for  risks  in  connection 
The  lowest  bidder  proved  to  be  th(    Mer- 
uit &  chapman  Derrick  &  Wrecking  Co.,  which  from  its 
in   handling    marine   work,    is   heller  able   to 

lection  w  ith  this  interesting  ta  I 

ntrai  tor.     1 1    bid  for  the  work  was 

I  of  a  million  dollai      al   «  hich  pi  ice  the  cros 

ing  from  Bn    '  '  n  to  Staten  I  iland  p  ill  coal  in  the  n<  igh 

borhi  i0  per  lin.ft.     To  pul  it  in  another  way, 

tl,,.  ,  equh       omi  thing    liki     1000   ton     of 

i     hen  thi    i    laid  in  place  it  will  have 

'  :-' .  per  lb     The  i   prici 


of  course,  represent  not  by  any  means  the  cost  of  the  ma 
terial,  but  the  cost  of  the  plant  and  machinery  and  labo 
and  risk  involved  in  putting  the  pipe  in  place  in  the  bei 
of  the  river. 

It  is  a  very  interesting  engineering  question   wh 
under   the   circumstances    a    tunnel    under    the    Narrow 
would  not  have  been   preferable  to  I  his  submarine  pipe 
Without  doubt,  the  able  engineers  of  the  Catskill  Aque- 
duct were  as  well  equipped  as  any  set   of  cngii 
sibly  could  be  to  closely  estimate  the  cost  of  such  tunm 
ing  in  view  of  the  fact  that  they  have  just  about 
pleted  the  longest  stretch  of  underground  tunnel  in  thi 
world. 

If  a  tunnel  were  driven  under  the  Narrows,  it  wouli 
have  to  be  either  a  soft-ground  shield  tunnel  drivci 
through  the  mud  and  silt  at  moderate  depth  or  else  a  ven 
dee])  rock  tunnel  connecting  with  the  deep  rock  tunnel: 
in  Brooklyn.  Had  a  cast-iron-lined  tunnel  been  drivei 
with  a  shield,  it  would,  of  course,  have  been  necessari 
to  have  made  it  large  enough  to  have  laid  the  water  pipe 
through  it  after  completion.  The  driving  of  such  small 
diameter  shield  tunnels  is  easy  and  safe  compared  witl 
the  driving  of  shield  tunnels  of  large  diameter,  as  is  wel 
known.  The  chief  difficulties  come  where  the  tunni' 
changes  from  soft  ground  to  rock  on  either  side. 

We  have  no  doubt  and  in  fact  are  informed  that  tlu 
Catskill  Aqueduct  engineers  gave  careful  consider.:  Im 
to  the  relative  merits  of  tunnels  and  submerged  pipe  bi 
fore  deciding  upon  the  latter,  and  with  full  regard  tc 
the  difficulties  involved  in  the  choice.  The  unvarying 
success  which  has  followed  their  work  thus  far  from  its 
beginning  is  at  least  fairly  good  evidence  thar,  so  far 
as  can  be  determined  in  advance,  their  choice  was  a  wist 
one. 


ilsupdl    SpeeaiFHcaGnoffiiS    for 
W<a<tesp-W©2>Mg  Hlydlff'aiiafts 

At  its  recent  meeting  the  New  England  Wati 
Works  Association  adopted  standard  specifications  for] 
water-works  hydrants,  following  the  example  of  the 
American  Water  Works  Association,  which  adopted 
standard  hydrant  specifications  at  its  meeting  in  Min- 
neapolis in  June,  1913. 

The  specification  adopted  by  the  New  England  As- 
sociation docs  not  dill'er  very  materially  from  the  Amen 
can  Water  Works  Association's  specification,  which  m 
printed  In  our  issue  of  Aug.  7  last.  Since  this  is  the  case, 
il  is  all  the  more  to  be  regretted  thai  the  committee  of 
the  New  England  Water  Works  Association  did  not  take 
the  previously  adopted  specification  as  its  basis  in  mak 
ing  its  report.  The  specification  adopted  by  the  Hev 
England  Association  contains  more  detail  with  respect 
In  a  number  of  requirements,  but  in  most  of  the  elau 
the  requirements  arc  practically  identical  in  the  two 
specifications  and  only  the  phrasing  differs. 

The  nexl  step  which  oughl  by  all  means  to  be  taken 
would  be  tor  the  two  associations  to  appoint  a  join!  com- 
mittee which  should  lake  the  standards  llial  eai  11  < 
Bociation  has  adopted  and  harmonize  them  into  one 
specification.  Surely  there  are  cuough  prominent  water 
works  engineers  who  arc  members  of  both  associations  I" 

In about   a   movement   so  evidently  dictated  by  com 

mon  sense.      It    is  absurd   that    there  should   be  promul 
gated    two    (Afferent    standard    specifications    for    water- 
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irks  hydrants,  each  of  them  backed  by  a  representative 
sociation  of  engineers.  It  may  be  added  that  the  dis- 
ssion  at  the  New  England  Association  meeting  did  not 
velop  any  important  points  in  the  specification  as 
opted  that  might  not  readily  be  harmonized  with  the 
ecification  of  the  American  Association. 
The  one  point  on  which  considerable  discussion  took 
ace  was  the  reduction  of  pressure  permissible  in  the 
iter  due  to  passage  through  the  hydrant.  The  draft 
bmitted  by  the  Xew  England  Association's  committee, 
ad  as  follows : 
With  the  hydrant  discharging  250  gal.  per  min.  through 
i  hose  outlet  the  total  friction  loss  of  the  hydrant 
jst  not  exceed  1%  lb.  for  two-way.  214  lb.  for  three-way. 
d  3  lb.  for  four-way  hydrants,  except  when  fitted  with  in- 
le  hose  gate  valves,  in  which  cases  the  loss  must  not  exceed 
,   lb.  for  three-way.  and   ZV>   lb.  for  four- way  hydrants. 

After   discussion,   this    long  and    complicated    require- 

ent  was  amended  to  read  that  the  total  friction  loss  in 

e  hydrant  must  not  exceed   three  pounds.     This   is  a 

qnjrement  which  does  not  appear  in  the  American  As- 

ciation's  specifications,   but  the   same  point   is   covered 

•  requiring  that  the  net  cross-sectional  area  of  the  small- 

ge  through  the  hydrant  must  be  at  least   209? 

-  of  the  size  of  the  valve  opening,  and  the  further 

qnirement   that   water   passages   through    the   hydrant 

11st  have  easy  curves  with  rounded  corners  where  there 

change  of  direction  or  change  of  size. 

The  importance  of  specifying  a  limit  of  three  pounds 

iction  loss   is  debatable  when   the  difficulty  of   its   de- 

rmination   is   kept   in   mind.      Further   than    this,    the 

tual  friction  in  passing  through  hydrants  is  invariably 

mere  trifle  compared  with  the  friction  in  the  hose  it- 

!f  with  any  ordinary  hose  length.     At  the  Xew  England 

eeting  a  few  weeks  ago,  the  Eddy  Valve  Co.,  of  YYater- 

>rd,  X.  Y..  submitted  tests  made  by  Professor  Laughlin, 

the  Rensselaer  Polytechnic  Institute.  These  tests  showed 

>sses  of  pressure  with  an   Eddy  hydrant  having  a  four- 

ich  valve  opening  of  only  1.78  to   1.87  lb.,  with  a  hy- 

rant  discharging  from  518  to  540  gal.  per  min. 

Another  requirement  of  both  the  New  England  and  the 

mericac  specifications  which  is  open  to  some  question 

■  that    relating  to  water-hammer.      The    Xew    England 

mpnittee   in   its  original   draft   specified   that   hydrants 

lould  be  so  designed  that  with  extraordinary  usage  they 

ill  not  cause  serious  water-hammer.     This  was  changed 

'lore  adoption  to  read:  "They  will  not  cause  an  increase 

I  pressure  in  the  system  above  normal  of  more  than  60 
'."  The  water-hammer  clause  in  the  American  specifi- 
.itiou  is  exceedingly  ambiguous,  but   those  who  dratted 

probably  intended  it  to  mean  the  same  thing. 
An  interesting  point  of  inquiry  i-  whether  water-ham- 
icr  pressures  can  really  he  determined  by  the  ordinary 
age.     It   is  true  that   a  water-hammer  will  set   the  needle 
t  a  pressure  gage  vibrating,  hut  whether  the  vibrations 
ruly  measure  the  intensity   of  the  water-hammer  i-  ex- 
1    doubtful.      In    fait,    one   engineer    of    long   ex- 
ec recently  expressed  the  opinion  that   no  pressure 
ing  instrument   hi'  knew    of  would  accurately  and 
ord    the   actual    instantaneous   pressures    set 

II  m  the  pipe   in  the  case  of  violent   water-haiutner. 

;.; 

War  witlhx  Mexico? 

It  1-  with  -ad  and  heavy  hearts  that  the  people  of  the 
nitcd  States  have  during  the  past  two  weeks  witm 

[•essive  events  which  have  threatened  to  involve  us 


in  a  war  with  Mexico.  President  Wilson  spoke  one  un- 
doubted truth  when  lie  said  that  the  people  of  the  United 
States  have  no  enmity  toward  the  people  of  Mexico.  Pop- 
ular sentiment  in  the  United  States  is  without  doubt 
against  warfare,  save  where  war  is  waged  on  behalf  of  a 
just  and  righteous  cause.  There  can  be  little  doubt, 
either,  that  popular  sentiment  favors  the  settlement  of 
international  disagreements  by  arbitration  rather  than 
by  war.  There  is,  indeed,  a  certain  effervescent,  unthink- 
ing element  in  our  population  that  welcomes  war  and  its 
attendant  excitement,  and  recks  nothing  of  the  conse- 
quences. But  this  same  fickle  element,  well  represented 
by  a  certain  class  of  sensational  newspapers,  would  be  as 
prompt  to  turn  about  face  and  denounce  the  war,  no 
matter  how  just  its  cause  or  how  bravely  it  was  waged, 
as  soon  as  the  nation  was  called  upon  to  undergo  the 
great  sacrifices  of  men  and  of  resources  which  war  inevit- 
ably involves. 

There  is  no  question,  of  course,  that  the  patriotic  senti- 
ments of  the  people  of  the  United  States  will  give  to  the 
government  all  necessary  support.  There  is  no  question 
hut  that  the  government  can  secure  all  the  men  and 
money  and  material  resources  it  needs  for  the  effective 
prosecution  of  the  war  if  once  undertaken.  But  accom- 
panying these  patriotic  sacrifices  will  be  the  question,  al- 
ready heard  from  one  end  of  the  country  to  the  other, 
"is  the  object  of  these  great  sacrifices  worth  while'" 

It  seems  indeed  a  thousand  pities  that  in  undertaking 
warfare  against  Mexico,  to  which  the  nation  seems  so  near- 
ly committed,  it  has  not  been  clearly  stated  to  the 
world  what  are  the  real  causes  which  have  brought  it 
about.  Unfortunately,  we  have  published  to  the  nations 
.f  the  world  that  our  military  operations  in  Mexico  have 
been  undertaken  solely  to  avenge  an  affront  to  our  na- 
tion's flag,  an  affront  for  which,  according  to  our  own 
published  statement,  an  official  apology  had  been  made 
and  adequate  punishment  given  to  the  officer  responsible 
in  the  matter.  Public  opinion  in  the  United  States 
would  by  no  means  support  a  foreign  war  undertaken  be- 
cauee  of  disagreement  over  minor  details  as  to  the  form 
of  official  salute  which  should  follow  an  act  of  aggres- 
sion upon  our  national  dignity.  The  idea  that  we  can 
somehow  make  more  honorable  our  national  flag  by  going 
to  war  as  an  act  of  revenge  for  an  insult  thereto,  is  on 
a  par  with  the  old  idea  that  an  affront  to  personal  honor 
could  be  only  wiped  out  through  the  shedding  of  blood  in 
a  duel. 

And  it  may  be  said  further,  without  much  fear  of  con- 
tradiction, that  we  ai'e  not  undertaking  war  with  Mexico 
as  an  act  of  revenge  for  American  lives  lost  and  Ameri- 
can property  destroyed  during  the  civil  war  and  anarchy 
which  have  torn  that  unhappy  country  for  the  past  three 
years.  The  war  cannot  restore  to  life  those  who  have 
been  killed,  and  restitution  for  American  property 
destroyed   could  he   more  easily   obtained    from    Mexico 

in    its  present   condition   than   after   it    had    been   swepi   by 

a  war  of  conquest,  In  seeking  therefore  an  adequate 
reason  for  our  military  operations  againsl  Mexico,  we  are 
compelled  to  look  not  to  the  past  hut  to  the  future.  It 
is  not  to  compel  a  salute  to  the  flag  or  t,.  revenge  Ameri- 
can lives  lost  that  we  ba\c  captured  Mexico's  principal  sea- 
port   and    are    proceeding   with    preparations    p,    pr08ecute 

war  on  a  large  scale.  \\hate\er  the  official  utterances  "f 
Washington  may  he.  the  American  public  justifies  a  war 
with   Mexico  only  as  a  mean-  to  bring  to  an  end  the  con- 
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dition  of  civil  strife  and  anarchy  which  has  so  long  ex- 
isted  in  that  unhappy  land.  But  it  is  this  very  fact 
which  makes  thoughtful  citizens  feel  the  gravest  doubt 
and  foreboding  as  they  view  the  difficult  task  which  our 
nation  has  undertaken. 

Our  first  task — the  vanquishing  of  organized  military 
resistance  on  the  part  of  the  Mexican  government — might 
possibly  be  comparatively  easy.  The  probabilities  arc. 
however,  that  it  would  be  a  long  and  difficult  one. 

We  would  undertake  a  war  of  invasion  in  a  country 
most  difficult  for  military  operations  where  we  should  be 
far  removed  from  our  base  of  supplies.  With  all  the 
trouble  and  disaster  that  has  been  wrought  in  Mexico  by 
the  last  three  years  of  anarchy,  it  must  be  remembered 
that  the  Mexico  of  today  is  a  far  different  country  from 
that  against  which  the  troops  under  General  Scott  m  ved 
three-quarters  of  a  century  ago.  The  Boer  war  in  South 
Africa  was  a  revelation  to  the  world  of  the  extent  to 
which  a  determined  people,  few  in  number,  could  wage 
successful  opposition  to  an  army  of  invasion  backed  by 
one  of  the  most  pow  'rful  nations  on  the  face  of  the  globe. 
We  need  look  for  no  such  holiday  task  of  overcoming  a 
practically  defenseless  enemy  as  we  had  in  the  war  with 
Spain.  We  may  as  well  school  ourselves  at  the  outset 
to  expect  defeats  involving  heavy  losses  in  killed  and 
wounded,  accompanied  by  equal  or  greater  losses  from 
the  ravages  of  disease  in  an  inhospitable  climate.  There 
will  be  long  delays,  while  we  are  assembling  the  amount 
(.1  men  and  materials  sufficient  to  accomplish  our  diffi- 
cult task:  nor  are  our  military  operations  likely  to  end 
with  the  capture  of  the  Mexican  capital.  We  may  as  well 
expect  organized  opposition,  attacks  of  guerilla  forces 
upon  every  Mexican  city  and  town  that  we  occupy 
throughout  the  length  and  breadth  of  that  vast  country. 

Of  course,  there  can  he  no  doubt  of  the  ultimate  out- 
come.  Comparing  their  resources  in  men  and  money  and 
materia]  mid  power  to  wage  war,  the  United  States  and 
o  are  ae  a  gianl  and  a  pigmy.  In  the  end,  granting 
popular  support  to  the  war,  of  which  there  seems  no 
dotrbt,  "ui-  final  conquering  of  the  country  is  assured. 
But  when  that  end  i<  accomnl  ished  we  shall  be  fate  in 
face  with  tie  question  "what  shall  we  do  with  this  con- 
quered country?"     To  withdraw  and   leave  it  a   prey  to 


the  forces  of  anarchy   which    are   now   ruining   it  won 
be  merely  to  destroy  whatever  our  conquering  force 
left.     It  would  defeat  the  very  purpose  for  which  in  | 
beginning  the  war  was  undertaken. 

We  shall  on  that  day  be  responsible  to  our  owu'eo 
science  and  to  the  nations  of  the  wor,ld  for  the  esfa] 
ment  in  Mexico  of  a  stable  and  orderly  government,  a 
our  responsibility  will  be  a  continuing  one.  We  caun 
put  a  dictator  in  power  and  leave  him  to  work  his  w 
without  being  morally  responsible  for  his  acts. 

As  to  the  establishment  of  a  free  republican  form 
government  in  Mexico,  comparable  with  our  own.  tin 
who   best  know  the  people  of  Mexico   have  the  gravi 
doubts  as  to  the  possibility  of  such  an  achievement, 
at  the  end  of  a  long  term  of  years  of  popular  eduei 
and  the  operation  of  civilizing  forces. 

It  is  almost  needless   to   say   here  that,   the   people 
the  United   States,  with  the  possible  exception  of  sot 
portions  of  the  far  Southwest,  would  oppose  the  incoi 
ation   into  our   own    national    life  of  the  lands  and  t 
peoples  lying  south  of  the  Rio  Grande.     We  would  n 
undertake  the  conquest  of  Mexico  to  annex  its  territo 
to  our  own.     Popular  sentiment  would  oppose  such  acqi 
sit  urn   of  territory   on   any  terms.      We  might   indeed  I 
compelled   by  force  of  circumstances  to   administer  il 
government  of  Mexico  for  a  long  term  of  years,  ever 
we   have   been    in    the   Philippines;   but   there   would 
no  more  popular  favor  toward  the  admission  of  such 
ritory  as  independent  Stales  of  the  Union  than  there 
for  the  admission  as  States  of  our  insular  possessions. 

It  is  with  a  great  feeling  of  relief  that   the  count! 
has  hailed,  in  the  last  few  days,  the  news  that  an  adjus 
ment    might   yet    be   reached    of   the   present   diffict 
without  further  resort  to  arms.     In  the  negotiation 
such   adjustment,    it    is   to   be  earnestly   hoped   thai 
government  may  place  its  emphasis,  not  on   affronl 
our   national   honor,  nor  on   the   support    of   one  or  il 
other    of   the    contending    fail  ions,    and    personality 
Mexico,  but  on  the  restoration  of  peace  and  order  in  tin 
country,  so  that  the  thousands  of  Americans  and    1 
peans  resident   there   to   whom    we  owe   the  obligatio 
protection,    shall    have    assurance    of    safety    and    j 
in  the  future. 


Minimum mi it mi mi i niu i in i ii ii n I I  -  mil :.  i.ui. 

ILetitteirs  Ho  tdhe  Editor 


"■i " ' 


EcoiriiomTRic  Da.  edggimigg  Maclhniraery 

Sit  Your  editorial  in  the  i  sue  of  Apr.  'K  1914,  on 
"Whai  i-  the  Cheapest  Type  of  Excavating  Tool"  seems 
to  call  for  a  discussion  of  type-  <>i  .    cavating  machinery 

other  than  Lhe  -team  -hovel.     Tl loubl  thai   in 

certain  formation*,  this  type  of  mac! i  i-  the  mo 

(icieiil  but   in  ol  i     i     in     ii  ma    cj  by  o 

i    doI  alwaj    the  case  thai  i  hi  work 

with  i  Illogical  as  it  n 

ictoi  operating  several   I    to  1'  '_.- 
Iiap    one  l  cu.yd   dredge  will  make 
tatemenl   thai   the  -end!  dred 
profit  in  enable  bun  in  keep  i In-  b 


Oni   real  advantage  thai  the  li 
one,   in  addition   to  handling 


rge  null   has  over  (1 
mure    material    per  dip, 
I  bal    it    can    In   i  ;     -  real    power    to   hear   al    a   single 
\\  ben   required.     'I  his  :.-    if  especial  advantage  in  di 
in  stumpy  ground,  excavatine.  hard  pan.  working  in 

ruck    and    loading    ears    in        id    gravel    pits.     Ii 

fact,  in  ncai  l\   all  operal  ions  ea  i    the  use  of  Irain- 

'i<  largi  unil  M. i  bine  Inn-  a  » real  adwintag 
can  load  quii  kly,  avoiding  the  loss  in  time  ol 
and  equipment, 

<  In    in  .  mini    of    its   nbilih    In    handle   i  ertain   i  I 
work   to  better  advantage  and  other   jobs  thai   the  -mallei 
plant   could   nol   handle  nl   all.  lhe  lave  dipper  l\  pc 

-i    often   selected    but    there  an 
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mi;v;  jobs  which  can  be  handled  more  economically  by 
mratively  small,  gravity-swing  grab-bucket  dredges. 
ie  may  be  either  land  machines  or  floating  dredges, 
floating  machines  of  this  type  were  described  in  my 
le  in  Engineering  News,  Aug.  14,  1013,  p.  300. 
upport  of  my  contention  that  the  grab-bucket  ma- 
e  is  an  economical  excavating  tool,  I  quote  the  fol- 
ng  detailed  statement  of  operation  covering  a  run 
.'>]  \  months  of  a   lV2<'U.yd.  orange-peel  dredge: 


Operating    Charges 

(double    shift) J6.458.64 

4,776.09 

hoisting    cables 1,011.04 

irs  and   renewals    (other   than  cables)      2.184.19 

Icatlng    oil     280.08 

?llaneous    supplies     .157.36 

ral  (includes  board  of  crew  and  op- 
tion  of  gasoline   tenders,    etc.) 2,175.41 

nated  amount  of  supplies  used  in 
ove  time,  but  paid  for  by  vouchers 
following    month     (liberal    estimate) 


00  00      $18, 442.81 


icellaneous   and   Overhead   Expenses 
ortion  of  cost  of  running  main  office 

fl    engineering    force 3,050.00 

■est  on   cost   of  dredge   at    ~>'  '< 1,080.00 

eciation    at    6<7r     1,300.00 

eciation   and   interest   on   house   boat, 

el   barges  and    other  auxiliaries 600  00 

ranee   on    dredge    and    auxiliaries....  528.00 

rota!  cost    


Total     material     excavated 924.204    cu.yd. 

Cost   per   cubic    yard    $0,026 

d    be   stated    iii   explanation   of  the  above   ex- 

lely  low  costs,   that   the  material   excavated  was  un- 

Hally  well  suited  to  the  type  of  dredge  used,  being  a 

lit  muck  over  a  soft  clay.     Occasional  sand  de- 

te   were  encountered  but  these  formed  a  very  small 

tentage  of  the  work.     The  measurements  of  material 

died    were   taken    in    excavation.      Operating    charges 

from   actual   cost   records   excepting  estimate   shown 

asi   item.     Overhead  expenses  are  estimated  but  are 

roximately  correct.    Wages  were  somewhat  lower  than 

ie  paid  in  most  Northern  states.    Oil  was  used  for  fuel 

il  the  cost  came  to  $1.25  per  bbl.  delivered  at  the  head 

rial,   when    coal    was   substituted.      As    I   remem- 

it.  tin-  cost  about  $4  per  ton  oil  board  barge. 

A.  M.  Shaw, 
L-Q03  Hibemia  Bank,  New  Orleans,  La.; 
Apr.  11,  1914. 


lotes  oca  ftfee  ^Jse  of 

5ia§fof,Kuiffia<Bira(t§ 


.'.nioMtfieTi'^' 


Sir — After  two  years'  experience  on  construction  work, 
]  I  add  one  point  to  Mr.  Showalter's  excellent  article 
your  issue  of  Apr.  9,  p.  79G,  for  the  "young  engineer, 

i -li  from  college"?  The  point  I  wish  to  emphasize  is 
keep  the  thumb-screws  on  the  level  "fairly  loose."  I 
not  mean  by  "loose"  that  the  instrument  "ill  be  un- 
ady;  but  bo  the  thumb-screws  do  not  in  the  least  de- 
<•  "bind";  and  sq  the  slightest  motion  will  bring  the 
Inmieiil   into  ".lead   level  " 

to  be  a  teiideni  y  amonu  young  engineei  a 
■■!>  the  thumb-screws  quid'  tight  against  the  plates; 

Q  il  i>  Ibis  practice  I   wish  to  discourage.     Of  course, 

Willi     experience;      lull      tile     VOUllg     eii-iccei 

ould   -tail    his  career   with    Hie   motto  "don't    let    any 
limb    i  iv»  -  bind." 

«  m  mm  i  -  k.  (  i  ibk,  -i i.'. 
1  Jaaui  f    \  . ..  i;.iliwa\,  \.  .1..    Vpr.  in.  ru  i. 


Salaries  of  EEasfornammeir&ft  M@im  asac 


laqui 


Sir — The  discussion  of  "A  Comparison  of  Salaries  of 
Instrument  Men  and  Clerks"  on  the  Canal  Zone,  appeals 
to  me,  The  correspondents  C.  K.  and  II.  Al.  C.  of  your 
issue  of  Mar.  26,  have  read  into  the  words  "college  grad- 
uate," meanings  which  were  never  intended.  I  take  it 
that  E.  A.  V.,  Jr.,  meant  by  the  term  a  man  who  has 
graduated  from  a  college  or  university  whether  he  is 
one  year  out  or  40  years  oat.  But,  according  to  C.  E. 
and  H.  M.  C,  a  man  graduates  from  being  a  "college 
graduate"  when  he  gets  over  being  "green"  and  "inexper- 
ienced." There  may  have  been  some  green  graduates 
here  who  were  receding  salaries  ranging  from  $125  to 
$250;  but  in  general,  such  salaries  went  to  men  of  some 
experience. 

The  inexperienced  gradu;,^s  at  the  Isthmus  received 
$83.33  and  were  rated  as  rod.  en.  Although  thus  rated, 
it  was  the  rare  exception  for  rne  of  them  to  run  the  rod. 
The  work  they  did  was  to  run  eit  er  the  transit  or  level. 
The  real  rodmen  of  the  Isthmus  ,vere  colored  men  from 
the  British  West  Indies. 

Clerks  in  an  organization  lure  useful  functions  to 
perform  as  well  as  have  engineers,  and  no  engineer  be- 
grudges them  their  salaries.  If  the  work  performed,  how- 
ever, is  an  index  of  the  salary  which  one  should  receive, 
the  Isthmian  Canal  Commission  certainly  treated  with 
more  favor  the  lower  ranks  of  the  clerical  force  than  the 
lower  ranks  of  the  engineering  force.  I  know  of  no  clerk 
who  received  less  than  $100  per  month. 

A  lot  of  the  work  which  was  done  by  clerks  receiving 
$125  and  over,  could  have  been  done  just  as  well  by  the 
men  rated  as  rodmen  and  receiving  $83.33.  These  clerks, 
however,  could  not  have  done  the  work  required  of  the 
$83.33  rodmen. 

How  would  H.  M.  C,  who  as  an  engineer  wants  to  see 
"fair  comparisons,"  like  to  go  out  in  the  bush,  run  a 
transit  or  a  level,  and  come  home  soaked  for  $83.33,  and 
see  a  clerk  uln.  sits  comfortably  under  cover  all  the  tunc 
adding  and  transcribing  figfcresj  ijeeeive  $100?  ('.  E. 
wants  to  absolve  the  Cbrriffligsion  from  violating  "es- 
tablished practice."  E.  A.  Y..  dr..  never  accused  it  of 
that.  Rather,  it  should  be  accused  of  sticking  to  gov- 
ernmental "established  practice"  of  paying  to  clerks  more 
Tor  value  of  work  performed  than  to  engineers.  I  wish  to 
refer  C.  K.  to  the  Srsl  editorial  in  the  issue  of  Engi- 
neering News  in  which  bis  letter  appears. 

A.   l\  C. 

Panama.    R.  de    I'..  Apr.    1  1.    l!M  I. 


Tltae  Econaosimncs  of  BiraclKl  airadl 
Macadlaffim  Pav©mr&©iri\tis 

Sir     Referring  to  Gov.  Glynn's  message  on  Nev,    Yo  i 
State    mads,    printed    in    your    issue   of    Apr.    3,    19]  I,    in 

w  lie  ii  he  computes  the  great  -a\  ing  of  the  permanei  I 
road  pavements  over  the  cheaper  onep,  there  is  one  im- 
portant factor  mi  making  I  his  i  omparison  » Inch  ha-  been 

«' led. 

There    is    no    doubt    thai     the    cheaper    macadam    pave- 

ments  are  used  to  a  great  disadvantage  in  some  cases; 
however,  the  nnomic  relation   between   the  two 

t>  pes  of  pavement!  i  annol  be  shoy  n  ^  ithout  taking  'in.. 
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consideration  the  relative  differences  of  time  between  the 
several  expenditures  involved. 

Quoting  from  the  Governor's  message: 

The  total  expenditures  for  20  years  on  a  macadam  road 
amount  to  $36,000.  This  includes  $12,000  for  building,  $18,000 
for  maintenance  and  $6000  for  rebuilding  at  the  end  of  first 
ten  years.  The  total  expenditures  for  20i"years  on  a  vitrified 
brick  road  amount  to  $26,000  if  we  allow  a  maximum  of 
$25,000  for  building  and  $50  a  year  for  maintenance.  On 
these  outside  figures  the  difference  in  cost  for  20  years  be- 
tween the  macadam  and  brick  roads  shows  a  balance  of 
$10,000  in  favor  of  the  brick  road  even  if  New  York  pays  Up- 
market   price    for    brick.* 

The  assumptions  of  this  problem  are:  (1)  that  one 
mill  of  bituminous-macadam  costs  $12,000;  (2)  that  it- 
maintenanee  involves  an  expenditure  of  $1000  a  year. 
and  with  this  maintenance  the  life  of  the  road  will  be 
ten  wars;  (3)  that  in  the  eleventh  year  $6000  will  be 
expended  for  a  new  road,  and  that  during  the  following 
ten  years,  $1000  will  be  expended  for  maintenance  as 
for  the  first  ten  years. 

The  alternate  for  the  above  is  to  build  a  one-mile  brick 
pavement  at  an  initial  expenditure  of  $25,000.  and  an 
annual  expenditure  for  maintenance  of  $50  for  20  years. 
Money  for  this  purpose  is  generally  raised  by  a  bond  issue 
or  short-term  notes,  and  for  the  purpose  of  this  problem 
we  will  assume  that  it  can  be  had  at  4%.  Considering 
the  one  mile  of  pavement  ami  computing  the  justifiable 
presenl  expenditure  to  save  $1000  per  annum  for  maca- 
dam repairs  lor  19  years  at  4%,  there  results  $13,130. 
Add  to  tin.-  present  justifiable  expenditure  to  secure  a  re- 
turn of  $6000  at  the  .■ml  of  ten  years  or  $4056.  The 
justifiable  present  expenditure  plus  the  initial  cost  of 
tin-  macadam  road  gives  $29,186. 

The  present  justifiable  expenditure  to  save  $50  per  year 
for  I1'  years  is  $<;5fi.  This  expenditure  with  the  initial 
,,,-i  of  the  brick  pavement  gives  $25,636,  a  balance  in 
favor  of  the  more  permaneni  pavemeni  of  $3550.  The 
$  1550  per  mile  would  save  about  $26,000,000  on  the  7300 
mil,.-  of  road  yel   to  be  built. 

There  are  two  way.-  in  which  the  above  result  is  in 
erri  r,  or  rather  is  misleading,  first,  with  a  given  initial 
expenditure  there  will  be  approximately  half  the  mileage 
of   the-    brick    road    built    that    might    have    been    built    it 

macadam   were   used,  ami   correspondingly   fewer   | pie 

will  be  benefited.     Sec I,  the  cosl  $12,000  For  the  ma 

ind    t  15,000   lor  the  brick  does   not    show  the  true 
ion  of  the  cosl  of  the  wearing  surfaces,  tor  both  costs 
include  excavation  ami  grading,  which  may  be  assumed 
appro)  imately  the  Bame  for  both  types  of  road. 

'I  he  -'  cond  surfacing  lor  the  i ladam  r 1  was  taken 

;,t  ;,  cosl  of  $6000  per  mile,  which   -rem-  a   reasonable 
innate     This   would    leave  on    the   firs!    con 
gtruction  $6000   foi    grading   and  excavation :  using    the 
for  the  briri.  pavement,  there  results  ■■>  cosl  of  $is,- 
ooii  tor  ibe  wearing  surface.    To  make  a  better  compari- 
i  th,   i  ,.,,,  1 1  p©     e  mil-   u  e  $6000  at  the  cosl  oi  the 
wearing  Biirface  "I  tie   macadam  ami  $18,000  tor  the  cosl 
0f  u  .  urface  "l  the  brick.     Following  oul  the 

;,i,.,  ,■  proceE    there  re  nit    a  presenl  justifiable  expendi- 
ture for  tie    !0  6    "  the  ca  e  of  '!"■  rn#, 
(mlnm,  and                 foi    He'  I"  ii        'in.,   an   appro 
mate  difference  o                 i  mile  in  favor  of  the  hi  ii  I 

maintaining  and  rebuilding  eithei   of 
t|„.  H|                       i  mendoue  whi  mileage  oi 

New  York  State  i    considered.     If  th< i  road  hobby 


persists  for  years  to  come  as  it  has  in  the  last  ten  yeai 
the  coming  generations  will  inherit  a  public  debt  In 
all    reason.      There    is   but   one    way    in    which    thi-  grei 
debt  can  be  kept  within  bounds,  that  is  to  put  the  St 
trunk  highway  under  a  toll  system  with  prices  so  - 
lated  that  maintenance,  interest  and  a  sinking  fin 
be  provided. 

G.  L.  BlLDERBECK, 

Assistant  Engineer,  Rivers,  Harbors  &  Bridges  Com- 
missions. 
New  London,  Conn.,  Apr.  16,  1914. 


TIhe    M.©sp>OEasSIbsl5Gy    off 
G©ctts„  3E.Eagn2ae@2=s  dirndl 

fhravcttoiFS  tvauadl©!?  ftlh© 
Qua©Jb©c    )La.w 

Sir — I  read  with  great  interest  W.  L.  Benhani's  letto 
in  Engineering  News,  Mar.  26,  191  I,  p.  692,  on  a  co 
tract  which  compelled  the  engineer  to  furnish  a  bond  t 
the  amount  of  20%   of  the  estimated   cost  of  the  «'0l 
as  a  guarantee  of  the  accuracy  of  bis  estimates  ami  i! 
quality  of  the  work.     I  quite  share  Mr.  Benhani's  view 
on  the  subject  and  consider  that  your  editorial  of  JuiiJ 
5,  1913,  and  Clarence  \V.  Hubbell's  article  as  quoteil  ii 
your  issue  of  Apr.  9,  1914,  p.  779,  are  very  much  to  tin 
point.      In    reading  these   various   articles,   I   have   bee. 
wondering  what  you  would   think  of  the  following  law 
which  is  in  force  in  the  Province  of  Quebec. 

1688.  If  a  building  perishes  in  whole  or  in  part  within  tet 
years,  from  a  defect  in  construction  or  even  from  the  un 
favorable  nature  of  the  ground,  the  architect  superintend!!!!! 
the  work  and  the  builder  are  jointly  and  severally  responsibh 
for  the  loss. 

It  has  been  held  by  courts  in  this  province  that  the 
article  applied  also  to  the  engineer. 

This  law  was  copied  from  the  Napoleon  Code,  but  foi 
some  unknown  reason,  it  has  been  made  stricter  than  tli' 
French  law  which   I   translate  below. 

If  a  building  constructed  under  a  lump  sum  contract 
perish.es,  in  whole  or  in  part,  from  a  defect  in  construction  o 
even  from  the  unfavorable  nature  of  the  ground,  lie'  archl 
tect;'  and  the  contractors  ire  responsible  for  the  loss  durlhi 
ten   years. 

In  order  to  protect  themselves  against  the  decennial 
responsibility  the  French  architects  insure  their  build 
ings.  The  insurance  companies  "la  Zurich''  ami  "l'Oi 
eident"  write  policies  covering  this  risk,  but  no  cmiipnin 
in  the  Province  of  Quebec  seems  willing  to  lake  the  risk 
imposed  by  our  art  icle  No.  1688. 

AllTIU'R   Si  i;vn  Kit, 

Montreal,  Que.,  Apr.  I  l,  191  i. 

|  The    Quebec    law     reminds    us    very    strongly    "I    tin 

Babylonian  building  regulation   in  force  more  than    1 

years  ago  (see  Engineering  News.  Jan.  I.  1912,  p 

CCXXIX        li    :i    builder   build   n    house    for    n    man     n 
not    inn. I,     his    well,    Htrong.    and    the    house    him    fullon    I"   and 
killed    Me    owner   of   the   hoUHe,   then    the   builder   shall    I 
to   a 

QfXXX,      II'   ii    Mil    thn  sen    of   tie-   owner   of   the   lee..,,    the 

i   iniiM.  i    thej    lhall  kill. 

CCTXXXI.      If  It    kill   ibe   Hlave   ..f   the  owmir  of   the   hoult, 

a    hIiin  .     equh  iilet i  hal    Blin  ■     to    the    ow  no hi 

■hall  he  stive. 

CCX3WCI1       n    He    i" ' 

,i.    i,.,,,       i  heti  oevei    ii  Seel 

ii..    i be   built 

erty,  i"      hall   n Ibimd   the   1 1 


>r   th 


nr   of   the   hou  ie  i 
■   he  '<ie.li   make   Brood,   and  I 

.1     II     i.  II,    will.    Ills    own    prop 

.•.I   house, 


...     . 


CCXXXIH     ii  h<    i.e. i.i  n  home  for  ■  a 


m.i  .ii.i 


.t    net 
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.    work,   and    the   walls    topple   over,    that    builder    from    his 
n  money  shall  make  that   wall  strong. 

It  is  evident  that  the  Quebec  law  has  the  quality  of 
itiquity  at   least. — Ed.] 


"Ike 


Sir — In  your  issue  of  Jan.  1,  you  published  an  article 
Arthur  P.  Davis,  Chief  Engineer  of  the  U.  S.  Recla- 
ation  Service,  discussing  the  relative  cost  of  irrigation 
irk  carried  on  by  private  companies  and  by  the  Gov- 
nment.    In  this  article  occurred  the  following  reference 

the  Greeley  Poudre  Irrigation  District. 

1  am  reliably  informed  that  the  present  issue  of  bonds  is 
.100,000:  that  the  bonds  not  sold  are  held  as  a  bonus  by 
e  promoters,  and  that  no  water  has  yet  been  delivered  to 
e   lands. 

As  the  Counsel  for  the  Greeley-Poudre  Irrigation  Dis- 

ict,  1  would  state  after  conference  with  Mr.  Davis  that 

find  the  above  statement  was  made  by  him  upon  infor- 

ation  which  he  received  and  which  he  had  reason  to  be- 
ave  to  be  reliable,  but  which,  evidently,  was  in  error.  The 

aids  of  the  Greely  Poudre  Irrigation  District  not  sold  or 

of  by  the  district  and  aggregating  approximately 

i0  out  of  the  original  issue  of  $5,100,000  are  held 

.  th<'  district  in  its  own  control  and  therefore  the  state- 

ent  ""The  bonds  not  sold  are  held  as  a  bonus   by  the 

■omoters"  was  erroneous. 

The  district  construction   has.  in  large  measure,  been 

mporarily   suspended   during   the   trial    of   the   case  of 

vs.   Colorado,  which  involves  the  water  rights 

i  In'  used  by  the  district  for  the  reclamation  of  its  lands. 

•  the  district  lias  not  abandoned  the  project. 

I  am  satislied  that  Mr.  Davis'  statements  were  made  in 
ied   faith  and  with   no  intention   to  injure  the   project 

the  securities  issued  upon  it. 

I  should  add  that  I  am  referring  only  to  the  district 
nances  and  not  to  the  internal  affairs  id'  the  construe- 
on  company  which  undertook  the  construction  work  on 
ie  project,  as  to  which  I  knew  nothing. 

P"    engineers'   estimates  on   the   system   contemplate 

if)    the  coel    will    not  exceed    from   $1,200,000   to   $1,- 

06^000  loi-  full  completion.     The  work,  even  under  the 

conditions,   is  progressing,  although  slowly. 

DELPH    E.  ('  \i;i'E\tf,i:. 

Attorney   for  Greeley-Poudre    Irrigation    District. 

Denver.  Colo.,   Apr.    1  i,    1914. 

[Proof  of  Mr.  Carpenter's  letter  was  submitted  to  Mr. 

•nvis,  who  makes  the  following  reply. — En.  | 

■Sir     On   the  showing  made  by   Mr.   Carpenter,    I    am 

iii-lied   that    the  statement   above  quoted,    referring   to 

lie  bonds,  was  an  error,  whii  h  1  am  very  glad  to  correct. 

A.  P.  Davis, 
Chief    Engineer,    I'.   S.    Reclamation   Service. 
ngton,  D.  ('..  Apr.  22,  191  I. 


A  Labor  Utranonii.  for  Engineers 

Bit  K\i;im'i:iii\<;  Ni.ws  has  published  recently  a 
i    letteT    and  editorials  regarding  the  compensa 

"ii  "i  engineers.  This  is  quite  fitting,  for  the  salary 
important  t"  an  engineer  a-  the  amount  ami 
i    the  engineer's  services  are  lo  his  employer. 

Organization  is  the  clearest  and  beat  mean-  of  obtain- 


ing a  fair  compensation.  A  union  has  been  suggested  and 
affiliation  with  the  American  federation  of  Labor.  Pos- 
sibly, but  is  there  not  something  better?  Why  not  a 
union  with  our  employers?  The  scheme  is  this:  Form  a 
union  or  league  of  every  person  in  the  engineering  and 
industrial  field,  who  is,  or  ever  may  become^  an  executive 
head.  Make  him  a  member  the  day  he  graduates 
from  college  or  the  day  be  emerges  from  the  ranks 
as  a  foreman  or  petty  official.  Draw  up  a  scale 
of  union  wages,  pledge  the  members  to  exert  every  in- 
fluence to  maintain  the  schedule  for  themselves  and  for 
every  engineer  under  their  charge. 

Let  engineers,  employers  and  executives  work  together 
for  a  larger  compensation  for  the  man  who  plans  and  for 
the  man  who  by  long  study  and  faithfulness  has  fitted 
himself  for  the  difficult  problems  of  the  engineer. 

As  the  young  foreman,  rodinan  or  draftsman  works 
up  into  better  positions,  let  him  work  for  better  pay  for 

Ills   fellows. 


M.  W.  F. 


Culebra  Cut,  Canal  Zone.  Apr.  4.  1914. 


Iia&eirir&gv!  Sfhr©ss©@ 

Sir — Mr.  Gilchrist's  analysis  of  principal  stresses  on 
p.  549  of  your  issue  of  Mar.  12,  can  he  represented  very 
simply  by  a  graphic  method  due,  I  believe,  to  Prof.  R.  H. 
Smith. 

Eq.   (."> )   may  be  written 

Pi  or  pi  =  y — ^  =. 
Eq.   (6 )  may  be  written 
tan  -I  »  = 

The  construction  will   1 


v^C'VT 


2  V2 Pi^y..1?..    .  h 


DlAGRAll   for  1  \  n:i:\  u.  Si  in  -»i  - 

accompanying  diagram  which  has  been  drawn  for  the 
special  ease  when  />,.  pt,  px  and  />;•  are  all  compressive 
Btresses.    The  radius  of  the  circle  equal? 


<<' + r  s  -)' 


and  represents  the  value  of  the  principal  shear  stress  ac- 
companying the  principal  direct   stresses  /•,  and  />_..  as 

II    ,ip,als;''   ~P\ 


W.  A.  Green. 


81  a  Elsham  Road,  Kensington, 

London,  w '..  England. 
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Sir — The  above  title  in  large  letters  was  displayed  on  a 
page  of  the  Cleveland  Plain  Dealer,  of  Mar.  29.  Below  it 
were  large  portraits  of  the  inventor  and  his  "automatic 
motor."  To  an  engineer  wljo  understands  what  the  prin- 
ciple  of  the  conservation  of  energy  means,  these  often 
recurring  schemes  for  lifting  oneself  by  one's  boot  straps 
are  a  source  of  amusement.  There  is  another  side  to  the 
picture,  however,  when  one  considers  the  disappointment 
of  the  small  investor  who  is  induced  to  place  his  hard- 
earned  savings  in  an  enterprise  that  can  produce  nothing 
but  failure.  That  the  newspaper  article  under  the  above 
title  was  likely  to  deceive  the  ignorant  may  be  judged 
from  the  following  extracts : 

An  automatic  motor  has  at  last  been  perfected,  and  by 
a  Cleveland  man.  That  within  four  or  five  months  this 
wonderful  machine  will  be  on  the  market,  furnishing-  power 
wherever  power  is  wanted,  is  the  inventor's  statement.  His 
statement  is  not  backed  alone  by  his  faith  in  the  contrivance; 
it  is  backed  by  the  sale  of  the  United  States  rights  to  his 
patents,  for  the  neat  little  sum  of  $1,000,000.  His  statement 
is  also  backed  by  the  $40,000,000  concern  which,  he  says,  has 
practically   taken   over   the   proposition. 

Mechanical  engineers  do  not  scoff  after  they  have  seen 
the  machine  in  operation.  They  marvel,  and  call  it  the 
mechanical  wonder  of  the  age,  and  predict  that  it  will  revolu- 
tionize   the    process    of    furnishing    power. 

For  obvious  reasons,  the  details  of  the  motor  cannot  be 
discussed;  the  motor,  however,  runs  by  18  springs,  each  one 
of  which  can  be  held  in  the  palm  of  one's  hand.  While 
fifteen  of  these  springs  are  furnishing  power  and  unwinding, 
they  are  also  winding  the  sixteenth  spring.  When  this 
spring  is  wound  it  at  once  starts  unwinding  and  furnishing 
power,  and  the  next  spring  in  the  series  is  then  wound,  and 
so  on,  in  an  endless  succession.  This  gives  a  far  more  eco- 
nomical engine  than  the  steam  or  gas  engine.  The  cost  of 
ili^    springs   is   very    slight — 10c.   a   spring    for   a    10-hp.    motor. 

The  sixteen-spring  motor  furnishes  about  10  hp;  the  in- 
ventor  says   a    machine   of    10,000    hp.    is   practical. 

The  uses  that  this  motor  can  be  put  to  are  numerous.  It 
i  in  watches,  or  battleships,  locomotives,  street 
cars,  automobiles  or  airships.  The  problem  the  transatlantic 
:  consider  is  how  to  carry  enough  fuel  to  make 
his  trip;  none  other  bothers  him  now.  Perhaps  this  inven- 
,,,,,,  0f  .,  .i,v,  land  man  will  solve  the  problem  for  him.  Per- 
i  will  carry  the  first  man  to  the  North  Pole  in  an  air- 
ship. 

The  inventor  pulled  out  one  of  the  springs  that  he  would 
use  in  his  larger  machines";  H  was  no  bigger  than  a  dinner 
i,b.t.;  surely  enough  of  these  could  be  carried  along  ea  ier 
tons    and     tr,ns    of    gasoline. 

Thi   writer  had  curiosity  enough  to  investigate  the  ma- 

oiti  d.      Tin-    inventor    received    me    cor- 
dially  until   ho  -aw  thai    I    was  an   engineer,  when   ho   be- 
ous.    The  motor  itself  was  no!  to  be  seen,  bui 

the  in  i  ntoi     aid   ><<■  would   have  a  demonstrati E  ii 

ii  a  month  to  which  nev   papi  i   men  would  be  in- 
ested  thai  he  mighl   requesj   the  I  leveland 

I  'So  iel  |  io  io i  two  of  it-  members  to  run 

,,u  the  machine,  but  bo  did  not  grow  wildly  en- 

tllll-la    til     0    ''     thi      propo    ii  Hill. 

The   question    i  W  hj    do 

.    |  pee  publii  it  pai  e  to  ah  urd 

h  a    oi  i  u  hile  inventions  of  greal  importance 

in  the  engineering  hold,  which  ate  being  developed  all 

the  time,  go  aim-  noticed  in  the  newspaper 

j  a  i.  nl    to    aa  I  I'lain    loo\       U<jh 

to  tbi'  paper.    Thi  imple. 

,.,  ,,,>,.  i    oi    the   Plain    Dealer  i  ditoi  oil     t;itl    who 
aoi   he    '■■'    only  looking  foi 
.'  .  toi  i.   in  the 

it  thi     had   rend  in  hi     journal. 


A  side  light  upon  the  reliability  of  the  inventor  of  ti; 
motor  is  his  statement,  made  to  two  different  parties,  tin 
Dr.  Howe,  President  of  the  Case  School,  had  beel 
see  the  motor  and  was  favorably  impressed  with  it.  Tl| 
fact  is  that  Dr.  Howe  has  neither  seen  the  machine  n! 
made  any  statement  concerning  it. 

What  is  the  duty  of  the  individual  engineer  or  the  loc 
engineering  society  in  cases  of  this  sort?  The  code  I 
ethics  of  the  American  Society  of  Mechanical  Euginee 
says: 

The  engineer  should  discourage  the  appearance  of  untru; 
unfair  or  exaggerated   statements   on   engineering   subjects 
the     press     or     elsewhere,     especially     if     the     statements    mi 
lead  to  or  are  made  for  the  purpose  of  inducing  the  public 
participate    in    unworthy    enterprises. 

If  engineers  and  engineers'  organizations  would  exei 
their  influence  to  stop  the  defrauding  of  the  public  1 
fake  inventions  of  this  sort,  would  it  not  make  things  ea|< 
ier  for  the  engineer  who  may  have  a  genuine  inventio 
of  real  technical  value  and  desires  capital  for  its  di 
velopment? 

Cleveland.  Ohio.  Q.  E.  D. 

Apr.  3,  lf>14. 

[We    understand    Ohio    possesses    a    "blue-sky    law.! 
There  seems  to  be  an  excellent  opportunity  to  enforce 
in  connection  with  the  enterprise  above  described,  if  tli 
description  given  in  the  Plain  Dealer  is  at  all  accurati 
—Ed.] 


Relgi^Soim  ©if  dhneif  suradl 
§  ua  lb  ©  s5  dl  I  m.  avft  <s 

Sir — The  problem  of  the  relation  of  chief  and  suborrl 
inate  as  quoted  from  Gifford  Pinchot's  book,  "The  Train 
ing  of  a  Forester,"  in  Engineering  News,  of  Mar.  1\ 
is  an  old  and  difficult  one;  but  from  the  standpoint  o 
those  in  the  engineering  profession  it  assumes  a  view  o 
most  particular  interest. 

Were  we  to  follow  the  subject  all  through  the  varion 
conditions  attending  engineering  work,  we  would  fun 
those  conditions  far  from  ideal.  There  is  more  or  les 
constani  conflicl  in  the  exen  ise  of  authority  and  respon1 
sibility,  not  only  between  capital  and  the  engineering  or 
ganization  but  within  the  organization  itself — betweei 
chief  and   assistant. 

Quite  familiar  is  the  plaint  of  the  Chief  telling  of  thi- 
ol' thai  subordinate  who  asks  him  to  decide  the  most  trivi ' 
ial    details.      lie   cannot    undcrstanfl    his    men;   they    hirl-' 
backbone,  have  absolutely  no  initiative  and  shirk  respon 
Bibility. 

While  all  this  sounds  very  plausible  from  the  Chief 
it  can  truthfully  be  said  that  his  own  methods  are  often! 
the  cause  of  his  troubles.  After  giving  orders  for  an  R8- 
Histanl  to  carry  forward  -oioe  division  of  the  work,  tin 
Chief  attempts  to  follow  up  every  detail  of  that  work  not 
allowing  bis  assistant  the  smallest  range  of  initiative  and 
yet  placing  the  responsibility  on  the  assistant.  When  the 
subordinate  attempts  to  interpret  bis  work  according  to 
Ins  own  judgment  and  ''push"  be  is  gently  given  to  11 U 
del  land  thai  be  iniisl  no!  instill  bis  own  ideas  into  his 
work,  however  detailed  il  nia\  In' and  thai  "push"  smack 
Of  ambition  Bnd   is  undesirable. 

The  foregoing  illustrate  an  inconsistency,  which  i- 
a  weakness,  and  therefore  dc  Inn  live  of  the  spirit  nl  nnj 

organ  ii  at I '  nder    m  h  i  ondil  ion  .  Ihe  position  of  the 

.  uiioi  dinate  i    bm  kward  and  the  slate  of  In  -  mind  le 
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de  Consequently  the  best  in  him  is  hardly  likely  to  he 
ht  .out  and  he  must  depend  more  upon  diplomacy 
iai  anything  else  in  his  relations  with  his  superior. 

M.   F. 
iir  York  City.  Apr.  In,  1014. 


[iQeers 


— In  considering  the  various  projects  for  licensing 

g  eers,  experience  in  a  country  where  the  "status  of 

e  profession"   is   excellent   may    well    be    studied.      In 

e  rgentine  Republic  "Civil  Engineer"  is  purely  a  uni- 

■  y  title  (or  degree),  and  no  one  can  call  himself  so 

1  3  he  is  an  actual  graduate  of  a  national  institution. 

lur  the  word  "Engineer"  is  used  in  speaking  to  a   holder 

I  Jch  a  degree  in  exactly  the  same  way  that   in  this 

physician  is  called  "Doctor,"  and  with  the  same 

spect. 

the  main  reasons  for   this  condition   is  to  be 
the  government   regulations  requiring  the  sig- 
atje  of  a  certified  engineer  or  architect  on  all   plans 
to  the  municipalities  for  building  permits,  and 
i  jmeral  on  all  plans  of  engineering  works  presented  to 
■rovincial  and  federal  governments.    It  may  be  men- 
it   tin-re  are  few  countries  which  exercise  so  in- 
ne  supervision  over  all  types  of  public-service  corpor- 
is the  Argentine. 
ease  of  foreign  engineers  who  wish  to  profit  by 
ie  tatus  of  their  pr.  Sessional  brethren  who  are  Argon 
I    a  1 '  j 1 1 lc  and  most  expensive  path  must  be  followed. 
I  writer  is  apparently  the  only  American  or  English- 
h  who  lias  had  the  time  and  patience  to  reach  the  end, 
-  that  a  description  of  the  process  of  "re- 
may  be  interesting  to  others. 
I,  the  first  place,  the  original  diploma  issued  by  the 
i  _<n  university  must  be  certified  to  in  the  country  of 
ore  the  Argentine  consul,  by  representatives  of 
My  or  school,  who  must  also  present  an  official 
lif  the  holder's  studies  and  examinations. 

re  then  translated  by  a  public  translator  and  to- 
I  r  with  a  statement  of  practical  experience  arc  pre 
say,  the  National  University  of  Buenos  Aires. 
i.  the  <  andidate  must  pay  a  fee  of  about  $(>50 
can  money,  and  shortly  thereafter  he  will  be 
irogram  of  a  project  to  be  worked  out.  Il  took 
learly  six  months  to  complete  his,  in  his  spare 

i  included  the  design  of  a  railroad  elassi- 
rd  where  300  cars  daily  in  each  direction  were 
ified   for  various  branches.     The  greatest   free- 
to    details,    but    there    were    called    for, 
of   tin    general    layout;    ( '.' i    the    interlocking 
rotecting  passenger  trains   (sketch  only)   with 
ulation  and  locking  tabic-;  (3)   general  details 
tower  and  connections  to  switches  and  signal-; 
in   of    repair-shop  annex   to,  and   a    round- 
i  5  i   details  of  the  roof  of  Hie 
e,  which,  il  was  stated,  must  also  cover  the  turn 
i     plans  i      in  elevated  water  tank.  «.  hii  h 
lied   of   rein  fori  ed   concrete.      These   plans 
all  large  drawing?    in   many  colored   inks  on   white 
were  made    n  one  of  the  draw  ing  rooms  of  the 
V   'In „1 i    50 


pages    long,   described   the   whole   project   and   gave   the 
various  calculations  on  which  it  was  based. 

About  a  month  after  presenting  the  work,  beautifully 
bound  in  satin  cloth,  five  professors  (of  subjects  relat- 
ing to  railways)  approved  it  in  writing:  and  a  few  days 
later  a  rather  perfunctory  oral  examination  was  g£?  n 
and  the  degree  declared  "revalidated."  or  the  equal  i  t 
their  own  University's  diploma.  The  note  of  revalidation 
is  written  on  the  face  of  the  original  diploma  with  various 
stamps  and  seals. 

While  the  Argentine  system  is  probably  not  adapted  to 
the  United  States,  it  is  at  least  the  cause  of  the  very 
pleasant  fact,  that  in  one  country  the  degree  of  Civil  En- 
gineer is  one  zealously  sought  after  and  prized;  if  for  no 
other  reason  than  because  of  the  difficulty  of  obtaining 
it.  Indeed,  very  many  wealthy  young  men  follow  the 
six-  or  seven-year  course  in  the  University  merely  to  ob- 
tain the  degree,  without  any  intention  of  engaging  ac- 
tively in  the  profession. 

Cyrus  T.  Brady,  Jk. 

117  Summit  Ave.,  Mount   Vernon,  X.  Y., 
Apr.  13,  1014. 


Sir — Having  made  somewhat  of  a  study  of  the  high- 
ways of  Holland,  it  occurred  to  me  that  in  view  of  the 
wide  discussion  on  roads  and  highways  in  Xew  York 
State  at  the  present  time,  a  brief  description  of  our  own 
roads  would  be  of  interest.  It  may  not  he  generally 
known  that  one  of  the  secretaries  of  the  cabinet  of  Hol- 
land has  the  matter  of  road  ; 
under  his  control.  This  of- 
ficer is  the  Secretary  of 
"Waterstaat"  (including 

coasl    defense,    traffic    of    all 
kinds,  roads,  etc.). 

Our  brick  roads  were  built 
more  than  a  century  ago,  bj 
Xapoleon,  for  military  purposes,  when  Holland  was  con- 
quered by  the  French.  These  roads  are  composed  of 
"klinkers."  a  very  hard  brick.  They  are  so  hard  that 
when  knocked  they  sound  like  steel.  The  brick-  are  em- 
bedded in  a  layer  of  sand,  tamped  or  rolled  so  hard  that 
a  steel  tool  is  required  to  cut  a  bed  for  each  brick.  The 
bricks  arc  placed  as  shown  in  the  cut.  The  crown  is  ele- 
vated '  ',„  the  width  of  the  road. 

Repairs  are  frequent  because  Of  the  movement  of  b 

trucks  and  machinery,  for  which  they  were  not  designed. 
These  repairs  arc  attended  to  by  train.'. 1  Government  em- 
ployees (paving  m  Holland  is  a  special  trade). 

A  road  which  is  considered  pretty  good  over  her, 
combination  of  the  hard-baked  brick  and  .rushed  stone. 
1"  the  mi. Idle  of  the  road  is  a  narrow  path  of  brick,  and 
on  each  side  a  Btretch  of  crushed-stone  road.  It  is  less 
costly  than  the  brick  road  and  its  endurance  is  very  fair. 
The  cheapest  roads  arc  of  gravel  and  only  built  where  the 
of  the  oilier  classes  is  prohibited. 

W    I  I   I  1  \M     IIolM   R. 

'.'I  Plaats,  The  Eague,  Holland.  Mar.  89,  I'M  I. 


The  Selection  «.f  snn.i  f.ir  Concrete  la  the  title  of  a   book- 
lel   Just   Isaued   by   the  Security   Cement   a    Lime  Co      [< 
In    brief    form  of    the    published    literature    of    thla 

rathor   Mg/leeted    subject 


980 


EXI1I  X  EERIN  <;     -X  EW  S 


Vol.  71,  Xo.  U 


^uiini]iciips\ii  ir^eims©  ^oruaimg  annua 

l  By  Steklixo  II.  Buxxkll* 


SYNOPSIS — The  largest  municipal  refuse  sorting  ami 
aiion  plant  in  the  United  States,  having  a  nominal 
capacity  of  100  tons  per  day,  receives,  sorts  out,  bales  and 
parks  rags,  paper,  bottles  and  can*  for  marl-cling,  burns- 
the  tailings  in  high-temperature  destructors,  utilizes  de- 
structor heat  to  raise  steam  to  generate  electric  current 
for  works  purposes  and  ultimately  for  sale. 
W. 

In  the  efficient  and  sanitary  disposal  of  municipal 
wastes,  Pittsburgh  holds  a  leading  position  among  Amer- 
ican cities.  Garbage  and  refuse  are  collected  by  a  pri- 
vate corporation,  the  American  Reduction  Co.,  under  con- 
tract with  the  city.  The  garbage  is  shipped  to  a  point 
outside  the  city  limits,  and  disposed  of  by  the  reduction 
process,  recovering  the  grease  and  tankage  for  commer- 
cial purposes.  The  dry  refuse  and  waste,  consisting  of 
paper,  rags,  waste  wood,  bottles,  tin  cans,  sweepings  and 
broken  articles  of  all  sorts,  is  collected  by  the  same  cor- 
poration and  handled  in  the  largest  waste-picking  and 
rubbish-burning  plant  ever  constructed  in  this  country. 

The  refuse  utilization  plant  of  the  American  Reduc- 
tion Co.  is  located  within  the  city  of  Pittsburgh,  on 
Brady  St.,  near  Forbes  St.  The  site  is  a  side  hill  sloping 
toward  the  Monongahela  River.  The  building  is  of  re- 
infoTced  concrete  with  a  concrete  slab  roof  supported  by 
tee!   trusses  and  brick  curtain  walls. 

Being  located  on  sloping  ground,  it  was  possible  to  ar- 
range the  dumping  floor  on  the  fourth  or  top  story  on 
the  same  level  as  the  approach  from  the  Brady  St.  bridge. 
The  rubbish  wagons  thus  enter  the  fourth  story  of  the 
building,  from  which  point  the  rubbish  is  handled  by 
gravity  to  hoppers  on  the  ground  level. 

To  provide  space  for  the  refuse  receiving  bins,  trans- 
porting  and  sorting  belt,  refuse  hoppers  and  presses,  be- 
sides storage  -pace  for  wagons,  marketable  refuse,  etc., 
the  building  was  made  substantially  53x200  ft.  in  plan. 
In  addition  there  is  an  approach  across  the  front  of  the 
building  and  a  wagon  way  at  one  side,  both  supported  on 
concrete  piers.  There  is  also  a  concrete  railway  trestle 
ide  of  the  building  (see  first-floor  plan.  Pig. 
1).  By  means  of  this  railway-track  connection,  haled 
waste  from  the  refuse-Sorting  plant  and  ashes  from  the 
destructor    furnaces    are   quickly    and    cheaply    removed 

1 1       I  i  I  .    !  1 1  I     | 

The  basemenl  of  the  building  is  u<r,\  for  wagon  stor- 
age,  tor  engine  and  generator  room  and  a-  a  battery 
charging  room  lor  motoi  trucks.  The  usi  oi  the  first 
floor-  are  indicated  on  the  plan  (  Pig.  I  I  already  men- 
tioned.   The  second  il ccupied  by  the  upper  part 

of  the  storage  bins,  the  upper  pari  of  tl 

nd  kitchen,  picki  id  the  upper 

if  the  di   tructor  room     The  third  floor  is  taken  up 

with  the  dumping  and  turning  room,  a  women's  locker 

room  and  "i  and   the  top  of  the 

m  I  rial  I    ro     '    the  plant,  includ- 
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ing  the  dumping  of  the  refuse  wagons,  the  sor 
refuse,  the  baling  of  papers  and  rags,  the  handling  of  b 
ties  and  tin  cans,  the  burning  of  the  tailings  or 
refuse,  and  also  the  generation  of  electric  current  fr 
the  destructor  heat,  are  shown  by  the  views,   F  gs. 
10,  and  the  descriptive  titles  which  accompany  them. 

The  destructor  furnaces  are  of  the  Sterling  high-tt 
perature  type.  They  were  designed  by  the  Griscom-E 
sell  Co.,  of  New  York,  under  rights  secured  from  the  pi 
prietors  of  the  Sterling  patents.  Messrs.  Hughes  &  - 
ling,  of  Liverpool,  and  with  the  advice  of  Col.  W. 
Morse,  consulting  engineer  on  the  disposal  of  munici 
wastes. 

The  furnaces  consist  of  two  units  each  containing  tl 
cells  of  36  sq.ft.  grate  surface.     The  combination  cells 
top  fed  through  circular  charging  holes,  covered  by  os 
iron  ring  covers  lined  with  firebrick.     Air  for  combust 
is  admitted  under  suitable  pressure  by  distribution  pi|| 
under  the  grates,  and  also  through  small  openings  in 
iron  castings  which  surround  the  grates  anil  through 
clinkering  doors. 

From  the  furnaces  the  gases  of  combustion  pass  to 
side    into    combustion    chambers,    where    the    a 
turned  to  the  back,   pass  through   the   spaces  of  He 
water-tube  boilers  and  thence  through  a   regenerator 
the  steel  stack.     The  water-tube  boilers  are  two  in  mi 
her,  each  of  250-hp.  capacity,  and   carry    125   lb.  Btei 
pressure.    The  regenerators  are  constructed  of  steel  (nil 
expanded    into    steel-tube   plates.      The    flue    gases    !i 
through   the  tubes,   and   the   heated    air    for   combosti 
passes  around  the  tubes  and  thence  by  proper  piping  i 
the  combustion  cells. 

The  furnaces  are  very  substantially  constructed 
brick  with  a   pressed-brick   exterior.    The  buekstays 
of  box  form,  secured  at  the  lower  ends  into  the  codcri 
floor,  and  connected  at   the  upper  ends  by  steel  tie-re 
The  furnace  arches  are  composed  of   firebrick  [ 
proximately    9    in.    square,    and    are   carried    by   rast-ii 
skewhaeks   resting  directly   against   the   bjuckstays.     'I 
construction    is   thus   extremely    strong,   and    further 
fords   the   possibility   of   replacing   the    furnace   arches. 
ever  after  long  use  they  are  destroyed  by  the  intense  he 
uifhout  disturbing  the  walls  of  the  Furnace. 

The  levers  and  rods  by  which  the  air  blast  is  control! 
are  visible  on  either  side  of  I  he  combustion  cells  (  fig.  ' 
Th.    air-valve   stems   are  extended   upward   to  the  cha 

ing  II ■  above,  so  that   flic  top  men  can  shut  oil'  flic 

whenever  they  are  ready  In  charge  a   furnace.  This  bei 
done,   the   powerful    chimnev    draft    causes   a   sir 

of  air  af  the  charging  openings  and  prevents  fl miBsi 

of  spanks,  wiih   poS  Mile   trouble   from   the   rubbi 

ing  lire  outside  of  the  Furnace. 

The  dust   in  Ihe  stoking  room   is  removed  through  n 
suction  openings  over  rucli  of  Ihe  clinkering  doors.    .', 
i    lor  combustion   is  drawn  through  Ibesc  openin 
and   the   powerful   suction   of  the   forced   draff    blow 

(end       lo    l.ccp    the    space    entirely    clear    of    objei  Iioici 
,|i     i    and      moke. 
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FIG.  2.  DUMPING  FLOOR.  TM 
use- wagons  are  in  position  in  front  of 
trap-door  openings  through  which  rel 
reaches    the    hoppers    belo 


1 


i 


FIG.     3.       EMPTYING     THE     WAGO 
View     taken     at     rear     of     dumping    fl< 
Each    rubbish    wagon    enters    the    build 
from   the   bridge   level,    passes  over  a  si 
where    the    load    is    weighed,    and    proce 
along    the    runway    back    of    the    build 
to  a   doorway   at   the    rear  of  the  dump 
floor.       The     driver     enters     the     dump: 
floor   and    drives    forward   over    one  of 
inclosed  trap-door  openings.     Upon  rea 
ing    position    in    front    of    the    oped 
short    wire    rope    is    hooked   to   one 
the  trap  door  and  to  the  tail-board 
wagon,  and  the  horses  are  driven  fo! 
a    couple    of   feet    to    open    the    trap 
The  rear  leaf  is  opened  by  hooking' 
dumping    rope    from    an    electric 
on  the  gallery  at  the   rear  of  the  du: 
floor.       Each    rubbish     wagon 
with    a    series    of    chains    attached    to 
rear    of    the    wagon    floor,    and    extend 
forward  to  the   driver's  seat.      By  hook 
into    a    ring    at    the    forward    end    of  th 
chains,    the    wire    rope    connected    to 
electric   windlass  on    the   gallery   serves 
roll   out  the   whole   load  of  rubbish  to' 
the  rear  of  the   wagon. 


FIG.     I        REFUSE-RECEIVING     HOPPERS     VND    TRANS- 
PORTING   HEM  I  to   the 

FUSE-  I  ■  l«  ■  I  ND  BIN8  I'''  ■'       ORTED 

he    '■•  ii    con'  i  !)>•  '  ■  i  ii   ■     n  tiro    He     reci 

rmin  belt  nre   b 

■ 

m    Into   1 1 ii'  spondln 

.    PRESSES   BELOW    SORTING!    BINS.     Th.- 
hoppi  i  a  uhl.  b  lead  to  ball 


'I  h.      prrsi     .ii     i  he    i  i'   I in--     nil.  .1    \\  ii  h    |)iipi  i 

.,1     i  h.      bins         \    second    press    Is    hidden     l.\     n    col 

I-  ■         .i    ii..    Ii ntaini    a  bah    oi    rn        «  lilch  bus  JiiMt  !>«■ 

.  .)     i  ,1(|    tic, I    .  .  imIn    for  shlpiin  nl       Tin     pivi     ei 
llcnll        "I-  i      ''"     bj      pi i        tvorl    m"     in    n  lindi  i  :     ln<  iltc  'I 

II"  II. MM         I IV  'I'll-  lib  ..I         I   ill         pi.    '   S.    S       SWlll 

iflci      i  In       b  lies     Ini  vi       I in  ' 

I"    111.     ball        ii"  Mid     III.     I. III.     I.      Il.'ll 

..I     l  lii     plnii".  i     allows    l  he    bale    In    hi     pulled    

i.-u  .n.i   i  he   railway    tra    I 

i  l.l'i   i  i\  F.IM    .  IF   I'.i  iTTI.KS    'Nl>  «'  \XS.      r 

-ii    Hi.    iravi  Him    Ii.  n    I.,    oi ih.      ...i.  is  unci  »'" 

clow  n    1 1"       I    iln'ii     "i        i i      '"'I    shown 


K'l  COVERING     PaI'1  II 


Wli    O'l'MI  II     M  \  I  I  IMA1.     \  N  I'    I     i  hi    ) 


B  X  (;  INKER  IX 
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i       The   bottles  are   received   on   a   tray   of  wooden 

■'.       Tin    ratis    ill    large    quantities    arc 
ii    tliti  traveling  belt  and  sent  down  into  the  bin 
he  center   back  -  i  ound. 

HEAD     <>F    TRANSPORTER     OR     TRAVELING 

FURNACE-CHARGING     CHUTES     AND     FURNACE- 

.    FLOOR        Tin.    worthless    refuse    or    tailings    pass 

•  .-■    in    Hi.     picking    room   and   arc   carried    ui an 

the    traveling     belt     and    discharged     Into    a    steel 

bottom    ..I    this    hopper    two   incli I    sled 

n  bell  shaped  mouths,  discharge  the  tailings  onto 
■  furnace-charging  Moor,  from  which  they  are  raked 
tilth   charging    01     feed    holes    into    the    furni s. 


'.i       S'l'oKiNG    AND    CLINKERING     FL ;        A I     the 

■  ne    ,,i     the    com  lambers    to    receive    boxes. 

ii-i  ..i  hi  '  la  -  .  pli  .es  of  refuse.  To  the  left  of 
nun  may  be  seen  tin-  two  el  I  n  k  •■  ri  n  g  doors  of  the 
ml  furnace,  operated  by  counterbalances  and  wire 
^tlll   further   in   the   left    Is   tl ther   furnace   of   the 


ELECTRIi       GENER  VTORS     FOR     UTILIZING 
I0F1  III       I'QRS 

.  rators    ami    switchboards    a  re 


I  la>\l    M  i  \  |i  II'  \|     Rkfcsi 


cun. .hi   is  supplied   t"  opejj- 
in. i  to  llghl  the  i. ml. in 
present   there  is  a  surplus  of  strain  which  has  to  be  wasted. 


tin    and    the  destructors. 

t he  pick ing  b.-it   win 


•iTTSBl  la. II.    Pi  w. 
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The  heat  value  of  rubbish  of  this  character  is  very 
great.  The  steam  generated  by  the  destructor  boilers 
goes  to  steam  engines  which  drive  electric  generators  lo- 
cated on  the  floor  below  the  fire  room.  These  generators 
furnish  current  for  the  operation  of  the  picking-belt  mo- 
tor, windlasses,  blowers  and  lights  throughout  the  build- 
ing. There  is  at  present  a  surplus  of  steam  which  blows 
to  waste  through  the  safety  valves;  but  is  intended  to 
develop  the  power-generating  capacity  to  the  fullest  pos- 
sible extent  by  the  sale  of  current  for  neighboring  indus- 
tries. 

The  entire  construction  work  on  the  building  and  de- 
structors was  performed  by  the  regular  organization  of 
Booth  &  Flimi  of  Pittsburgh.  Irwin  &  Witherow,  rep- 
resenting the  Kahn  system  of  concrete  reinforcement, 
were  the  designers  of  the  reinforced-concrete  work.  The 
general  plan  of  the  undertaking  was  developed  by  the 
American  Reduction  Co.,  of  Pittsburgh. 

The  operation  of  a  plant  of  this  kind  is  likely  to  be,  in 
good  hands,  a  source  of  generous  profits.  The  disposal 
of  the  salable  parts  of  the  waste  involves  bargaining  and 
sale  of  a  number  of  different  materials.  The  prices  se- 
cured for  wastes  depend  largely  upon  the  possibilities  of 
utilization  of  the  waste  for  manufacturing  purposes  in 
the  vicinity  of  the  picking  plant.  Demand  and  prices 
change  from  day  to  day,  so  that  the  business  organization 
must  be  alert  to  keep  in  touch  with  market  conditions, 
and  make  the  most  out  of  each  article  sold.  The  situ- 
ation is  peculiarly  one  in  which  the  private  corporation 
lias  the  advantage  over  the  municipality,  in  the  facility 
with  which  the  private  concern  can  make  bargains  for 
purchase  and  sale  of  various  commodities.  The  system 
of  collecting  rubbish  and  waste  of  this  character  sepa- 
rately from  garbage  and  ashes,  and  disposing  of  it  to  the 
greatest  possible  advantage  through  the  sale  of  all  val- 
uable portions,  and  the  destruction  of  the  rest  in  a  man- 
11.  i-  to  produce  the  maximum  steam  power,  is  meeting 
with  increasing  favor  among  American  cities,  and  will 
eventually  lie  adopted  by  all  cities  of  sufheient  size  to 
furnish  upwards  of  50  tons  of  waste  per  day. 
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The  work  of  tin    a    "<  iation  i-  carried  on  bj  means  of 

-.-I  committees  whose  investigations  are  regulated  by  the 

Board  of  Direction,  which  annually  assigns  to  the  com- 

rtain   Bubjecte    in   accordance   with   a   definite 

•■■■<.    The  i  ommitteet  do  ool  mak i- 

,    ubj<  1 1  <  ach  year,  but  often 
wort  lly  upon  one  or  more  subjei  te  foi 

:  or!    for  the  presenl  year 

, n    below,    in   conden  i  d    form,   and   covi  r     a    i  a 
loi  at  ion)  const  ruc- 

ii  i. n   and    (incidi  ntalb  )   ep^ip- 

The  Pi  I       ^  m,  B    Storey,  Vice  President 

i  i    R  R    and  the  8ec 
r    H    I',  iti  h,  900  8.  M"  higan    Vve    ( 
i  ■    i  - 1 1 1  i . ,  • 
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i   ,...t.  ,    poi  i  ■  '■    In  i  ".i'ii ii  i 

i      •  Depth   of  ballast   I "if"' '"    dls- 

•      I  low  . 


with    particular    reference    to    the    use    of    sub-ballast 
ballast. 

3.  Ties.      A.    Effect    of   design    of   tie-plates    and 
the  durability  of  ties.     B.  Economy  in  labor  and  ma 
to    treated    ties.      C.    Metal,    composite    and    concrete 
Future    timber   supply    of    ties.      E.    Distribution    and 
ties. 

4.  Rail.      A.    Standard    rail    sections.      B.    Rail    faili 
Special   investigations.      D.   Specifications   for   material  i 
joints. 

5.  Track.  A.  Double  slip-crossings,  double  crossovei 
guard  rails.  B.  The  relation  between  worn  wheel  fl! 
and  worn  switchpoints,  with  a  view  to  decreasing  dl 
ments.  C.  The  economics  of  track  labor.  D.  The  desi 
manganese  frogs  and  crossings. 

6.  Buildings.  A.  Heating,  lighting  and  sanitary 
visions  for  medium-sized  stations.  B.  The  design  of  fi] 
houses   and   shop   floors.      C.   Rest   houses   for   employees. 

7.  Wooden    Bridges    and    Trestles.      A.    The    relative 
omy   of   repairs    and    renewals.      B.    Docks    and    wharve: 
Ballasted-deck   trestles.      D.   Lag   screws   for   fastening 
timbers. 

S.  Masonry.  A.  Design  of  retaining  walls  and  abut: 
of  plain  and  reinforced  concrete.  B.  Concrete  piles.  C. 
face  finish  for  concrete. 

9.  Signs,  Fences  and  Crossings.  A.  Economy  of 
crete,  metal  and  wood  for  signs  and  fence  posts.  B.  Me 
of   repainting  signs  and   whitewashing  cattle-guard   fen 

10.  Signals    and    Interlocking.      A.    Economics    of 
B.    Switch    indicators,    giving    information   as    to    the    com 
of  the  block  section.     C.  Signaling  for  single-track  lines 
the   effect   of  signaling  and   location   of   passing  sidings 
the  capacity   of  the  line. 

11.  Records    and    Accounts.      A.    Revise     present 
forms.     B.  Study   reports  required  by   Federal  and   State 
way  Commission.     C.   Subdivision  of  I.  C.  C.   classificatio 
count  No.    6,   with   a   view   to   uniformity   of   labor   costs. 

12.  Rules  and  Organization.  A.  Rules  for  field  parti 
preliminary  surveys,  location  surveys  and  construction! 
The    science    of    organization. 

13.  Water    Service.      A.    Design    and    relative    econon 
track    tanks    from    the    operating    standpoint.      B.    Deep 
and    their   pumps,   with    the    relative    economy    of   this   s 
of    supply.      C.    Use    of    compounds    in    locomotive    boile 
prevent    foaming    and    scale.       D.    Pumping    machinery. 

14.  Yards  and  Terminals.  A.  Typical  plans  of  pass' 
stations  (of  both  through  and  stub  type),  with  analys 
working    capacity    and    methods    of    estimating    the    cap: 

B.  Mechanical    handling   of   freight.      C.    The    design    and! 
eration  of  gravity  switching  yards.     D.  Track  scales. 

15.  Iron  and  Steel  Structures.  A.  Protection  Hf 
corrosion.  B.  Design  of  built-up  columns.  C.  Turntabl 
Relative  economy    of  various  types  of  movable   bridges. 

16.  Economics,  of    Railway    Location.      A.    The    v:ilu 
grade,    curvature,    rise    and    fall    and    distance.      B.    The 
nomics   of   railway   operation,   with   a   view   to   correcting! 
values    given    to    the    physical    features    in    locating    railvW 

C.  The  relative  effects  of  passenger  and  freight  traffic  01  » 
cost   of  maintenance., 

17.  Wood   Preservation.     A.  Coal  tar  and  water  in  cretll 
oil.      B.   Specifications   of  timber   for   treatment.      C     D 
i,,..     Hi.-    absorption    of   oil.      D.    Results    of    service    tests. 

IS.  Electricity.  A.  Clearance  limits.  B.  Effect  of  -t 
trolysis  on  metallic  ami  reinforced-concrete  structures. 
Specifications  for  overhead  transmission-line  crossing*. 
Maintenance    organization    with    relation    t"    track    struoti 

19.     Conservation   of  National   Resources. 

2n.     Grading  "f  Lumber. 

21.     Uniform  General  Contract    Forms. 
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[Adopted,   except  as  noted,   Apr.    15,   1914.] 
E. 

The  size  of  hydrants  shall  be  designated  by  the  nora- 
imetei  of  the  valve  opening,  which  must  be  at  least 
ir  uydrants  having  two  2J2-in.  hose  nozzles;  5  in.  for 
ts  having  three  2%-ln.  nose  nozzles;  and  6  in.  for 
ts  having  four  2^-in.  hose  nozzles,  and  shall  be  classed 
way,  two-way,  three-way,  or  four-way,  etc.,  according 
number  of  2%-in.   hose  outlets  for  which  they  are  de- 

The  net  area  of  the  waterway  at  the  smallest  part 
[ .nan  at  the  valve  opening  when  the  hydrant  is  wide 
liusi  not  be  less  than  120%  that  of  the  valve  opening, 
ere  must  be  sufficient  clear  waterway  through  the 
t  when  wide  open  to  allow  the  passage  of  a  ball  at 
1%  in.  in  diameter  for  a  two-way  and  2%  in.  for  three- 
BT-way   hydrants.]* 

signs  it  is  recommended  that  inside  diameter  of 
is  especially  at  the  outlets,  be  7  in.  for  two-way  and 
.:    three-   and   four-way  hydrants. 

Hydrants  must  be  fitted  with  bell  ends  to  fit  standard 
■  in  pipe,  the  dimensions  of  which  are  given  in  Table  I, 
li   tianges   of   standard   dimensions   and    having   standard 

TABLE    I 
al  Actual  out-        Pipe  sockets 

side  diam-     Diam-         Depth 
Glasses     eter,  in.     eter,  in.  in. 

All  7. ID  7.90  3.00 

All  9.30  10.10  3.50 

as  given  in  Table  II.     Holes  are  not  to  be  drilled 
line,   but  symmetrically  each   side   of  it. 

TABLE   II 
Diam.  of   Flange  thick-    Diam. 
)f     flange,  ness  at  of  bolt        No.  of  Size  of 

n.        in.  edge,  in.     circle,  in.     bolts  bolts,  in. 

9% 


Hub  "a" 
length, 


Hub  "b" 
thick, 


1.50 


13> 


1  1  ■ 


&x3i 


s  working  pressure   is  from   150   to  250  lb.,  the  stand- 

eavy   flanges   must   be    used. 

!RAL   DESIGN 

lydrant   may  be  of  compression  or   gate   type. 

lydrants    must    be    designed    to    safely    withstand    a 

pressure  of  150  lb.,  with  a  factor  of  safety  of  at  least 

working  pressure.  For  example,  a  hydrant  whose 
pressure  is  150  lb.,  must  resist  a  pressure  of  750  lb. 
•eaklng. 

'alv.-  when  shut  must  remain  reasonably  tight  when 
rtion  of  barrel  is  broken  off. 

Is  some  danger  of  the  hydrant  being  broken  off,  and 

nsi-s  it   is  desirable  to  have   the   hydrant  gate  remain 

ly  tight. 

Lny     changes     in     diameter     of     the     water     passage 

tin-    hydrant   must    have    easy    curves,    and   all    outlets 

e  rounded   corners   of  good  radius. 

Vlth    the    hydrant    discharging    250    g.  1.    per    minute 

6ach  2'/4-in.  hose  outlet,  the  total  friction  loss  of  the 

must  not   exceed   3  lb. 

[ydrants   must   be   so   designed    thai    with   extraordin- 

■  they  will  not  cause  an  Increase  of  pressure  in  the 

bove   normals,  of  more   than  60  lb. 

Iv.liants    must    la-    fitted    with    two    lugs    so    that    the 

Int  underground   can   be   strapped. 

Vhen    hydrant    barrel    is    made    in    two    sections,    the 

nge    connection    must    be    at    least    2    in.    above    the 

yey  soils  where  the  ground  packs  closely  about  the 
m. I  tends  i.j  grip  it.  freezing  and  consequent   heaving 

.nm. i   would  bring  some  strati Hie  hydrant,  espe- 

theri  were  flanges  near  tin-  ground  level  To  over- 
'ir.  ei  in.  flanges  Bhould  !>.■  put  above  ground  and 
i.i  urrounded  from  bottom  i"  ground  level  with  a 
•  i.  \ii. mi  ':.  i.ii  of  small  stones  should  be 
enn.l  Hi.'  base  ..r  everj  hydrant  to  serve  as  a  drain, 
•  ■  drip  from  hydrant  Is  conni  i  ti  ■!  to  some  waste  pip.-. 
:ui  \i.  iih'  in  my. 

'h.'    In. haul    body    must    b.     in  "I i    iron. 

MtlAI.S, 

'he   metal    for   all    iron    eastings   inn    i     I I    qual- 

nf  sii.h   character   as  shall    make   the    metal 

1(1     of    even     n  ..in.     ami     -.,1  I     .   mini'  I,     I.,     |    ,1  ml  aCtO]  llV 

drilling   ami    i Inlng.       The   metal    musl    I 

iny  a.iiui--.  i  hi  ■     a   ■  mil'  r  It  I r  other  Inferlpi 

1 "■  'I.  .1    in   a   .  UpolS    .if  air   I'm  n;i,','.      The   I 

■Booth,  fie.-  from  scales,  lumps,  blisters,  sand 

,1  inn. 


and  defects  of  every  nature  which  unfit  them  for  the  use  for 
which  they  are  intended.  No  plugging  or  filling  will  be 
allowed. 

Specimen  bars  of  the  metal  used,  each  being  26  in.  long 
by  2  in.  wide  and  1  in.  thick,  must  be  made  without  charge 
as  often  as  the  engineer  may  direct,  and  in  default  of  definite 
instructions,  the  manufacturer  must  make  and  test  at  least 
one  bar  from  each  heat  or  run  of  metal.  The  bars  when 
placed  flatwise  upon  supports  24  in.  apart,  and  loaded  in  the 
center,  must  support  a  load  of  2200  lb.,  and  show  a  deflection 
of  not  less  than  0.35  in.  before  breaking;  or  if  preferred,  ten- 
sile bars  may  be  made  which  must  show  a  breaking  point  of 
not  less  than  22,000  lb.  per  sq.in.,  bars  to  be  cast  as  nearly 
as  possible  to  the  dimensions  without  finishing,  but  correc- 
tions may  be  made  by  the  engineer  for  variations  in  width 
and  thickness,  and  the  corrected  result  must  conform  to  the 
requirements. 

[(b)  All  wrought  iron  or  mild  steel  used  must  be  of  the 
best  quality  of  refined  iron,  of  a  tensile  strength  of  at  least 
45,000   lb.   per  sq.in.]* 

(c)  All  composition  or  other  noncorrodible  metal  used 
must  be  of  the  best  quality,  to  have  a  tensile  strength  of  not 
less  than  32,000  lb.  per  sq.in.,  with  5  per  cent,  elongation  in 
eight  diameters  and  5  per  cent,  reduction  of  area  at  breaking 
point.  Composition  for  inside  hose  valve  stems  must  have  a 
tensile  strength  of  not  less  than  55,000  lb.  per  sq.in.  and  an 
elastic  limit  of  not  less  than   one-half  the  tensile  strength. 

5.  HOSE   VALVES  AND   NIPPLES. 

(a)  Hydrants    must   have    at   least   two   hose    connections. 

(b)  If  hose  gate  valves  are  used  they  must  be  of  the 
outside  detachable  type  or  be  built  inside  the  barrel.  The 
outside  hose  gate  valves  must  be  made  of  composition  or  of 
iron  with  composition  trimmings,  with  lugs  cast  on  the  valve 
body,  and  each  valve  must  be  bolted  to  the  hydrant  by  two 
34 -in.  tap  bolts,  spaced  horizontally  5%  in.  on  centers.  The 
valves  must  not  project  further  than  necessary,  and  must  be 
of  the  inside  screw  type,  placed  in  a  vertical  position,  with 
the  handwheel  at  least  3  in.  below  the  base  of  the  operating 
nut. 

Inside  hose-gate  valves  must  have  composition  metal 
working  parts  and  be  of  rugged  design,  and  must  introduce 
an  unnecessary  friction  loss.  There  must  be  ample  clear- 
ance between  the  gate  and  the  hydrant  body  when  the  gate 
is  in  any  position.  The  gate  and  parts  should  be  interchange- 
able, and  the  valves  should  be  located  so  as  to  be  as  accessible 
as  possible  for  repairs.  The  gate  must  be  designed  so  that  it 
cannot  come  off  in  use.  The  top  of  the  stem  must  be  below 
the  level  of  the  hydrant-stem  nut,  so  that  the  hydrant  wrench 
can   be  freely  operated. 

(c)  Hose  nipples  must  be  of  composition  metal  threaded 
with  a  fine  thread  into  the  hydrant,  and  securely  pinned  in 
place  or  carefully  locked  and  calked  in  place.  If  desired,  the 
nipple  may  be  cast  with  two  side  lugs  and  be  bolted  to  the 
hydrant. 

(d)  Hose  threads  on  all  hydrants  to  be  installed  in  any 
given  district  must  of  necessity  be  interchangeable  with  those 
already  in  service,  but,  where  practicable,  threads  should  con- 
form to  the  National  Standard.  The  essential  features  of  the 
"National  Standard"  thread  in  the  2% -in.  size  are  a  60°  V- 
tbi.ail.  outside  diameter  on  male  threads  of  3 A  in.  and  "1% 
threads   per   inch. 

(e)  The  stems  of  the  hose  valves  must  be  not  less  than 
%  in.  in  diameter  for  the  2  %  -in.  valves,  and  not  less  than 
%    in.   in   diameter   for   the   valves   at  the   steamer   connections. 

(f)  The  stem  nut  of  all  inside  hose  and  steamer  connec- 
tion gate   valves   must    be    %    in.   square. 

6.  HYDRANT    VALVE. 

(a)  The  valve  seat  must  b,-  made  of  composition  metal 
securely   fastened  in  place. 

(b)  The  valve  must  be  laced  with  a  yielding  material, 
BUCh  as  rubber  or  leather,  except  that  if  of  the  gate  type,  a 
In. ni/.e  ring  may  be  use, I.  The  valve  must  be  designed  BO 
thai    it    ean    be   easily    removed    for   repairs    without   digging    up 

tiie  hydrant. 

(c)  The  clearance  of  parts  must  be  such  that  corrosion 
will    not    make    the    parts    inoperative. 

7.  DKIP   VALVE. 

(a)  A  po*iti\.i\  operating  non-corrodible  drip  valve  musl 
be   provided   and   aft  ini  ed     a         to   di  iln    the   hydrant    when 

■    llvi  shut. 

(b)  The  seat  of  the  drip  valve  must  i"  made  "t  non- 
corrodible 11 1 'i.l  a  11. 1  must   1 'curelj    fastened  In  the.  hydrant. 

All  ..tii.r  parts  ..f  the  drip  mechanism  musl   bi  designed  to  bo 

easily    ivnnu  .  .1    «n  limit     di|    ■    Ing     up    the    hi  dl 
B       .  H'Kl;  \tini;   STEM. 


•Rel 1     i' ...  1      to    1  '■  ""ii ui  1 '  e    for    action    on 
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(a)  The  threaded  section  of  the  operating  stem  when 
located  in  the  waterway  must  be  of  composition  or  other 
non-corrodible  metal,  but  when  above  the  stuffing-box  it 
may  be  of  wrought  iron  or  steel.*  The  operating  stem  where 
it  passes  through  the  stuffing-box  and  gland,  must  be  of  com- 
position metal  or  be  lifted  with  a  composition-metal  covering. 
[The  diameter  of  th;  operating  stem  at  base  of  thread  must  be 
not  less  than  1%  in.  for  gate  type  of  hydrant  and  1  in.  for  com- 
pression and  toggle  types.  The  remainder  of  stem  may  be 
of  iron  and  the  diameter  must  be  not  less  than  1%  in.  for 
gate  type  of  hydrant  an  J  H4  in.  for  compression  and  toggle 
types.  The  operating  stem  must  be  attached,  so  that  in  oper- 
ation it  will  be  impossible  for  it  to  become  detached. ]t 

(b)  The  stem  must  terminate  at  the  top  in  a  nut  of  pent- 
agonal shape,  finished  with  slight  taper  to  1%  in.  from  point 
to  flat,  except  for  hydrants  to  be  installed  where  existing 
hydrants  have  different  shape  or  size  of  nut,  in  which  case 
the  additional  hydrant  must  have  the  same  operating  nut  as 
the  old  ones  for  uniformity.  The  nut  socket  in  the  wrench 
must  be  made  without  taper  so  as  to  be  reversible. 

(c)  The  thread  which  operates  the  valve  must  be  Acme, 
half  V  or  square. 

9.  STUFFING-BOX  OR  GLAND. 

(a)  The  stuffing-box  and  gland  must  be  of  composition 
metal  or  bushed  with  it.  If  a  packing  nut  is  used,  it  must  be 
of  composition  metal.  The  bottom  of  the  box  and  end  of  the 
gland  or  packing  nut  must  be  slightly  beveled. 

(b)  Gland  bolts  or  studs  must  be  of  composition  metal, 
wrought  iron,  or  steel,  at  least  Vi  in.  in  diameter.  The  nuts 
must  always  be  of  composition  metal. 

10.  HYDRANT   TOP. 

(a)  The  hydrant  top  must  be  designed  so  as  to  make  the 
hydrant  as  weatherproof  as  possible,  and  thus  overcome  the 
danger  of  water  getting  in  and  freezing  around  the  stem. 
Provision  must  be  made  for  oiling  both  for  lubrication  and  to 
prevent  .corrosion.  A  reasonably  tight  fit  should  be  made 
around  stems. 

tb)  There  must  be  cast  on  the  hydrant  top,  in  characters 
raised  Va  in.,  an  arrow  at  least  2%  in.  long,  showing  direction 
to  open,  and  the  word  "OPEN"  in  letters   %    in.   high. 

11.  HOSE  CAPS. 

(a)  Hose  caps  must  be  provided  for  al!  hose  outlets,  and 
must  be  securely  chained  to  the  barrel  with  a  welded  chain  of 
wire,  not  less  than   %    in.  in  diameter. 

(b)  The  hose  cap  nut  must  be  of  the  same  size  and  shape 
as  the  operating  nut. 

(c)  A  leather  or  rubber  washer  or,  if  requested,  a  lead 
washer  or  disk  must  be  provided  in  the  hose  cap,  set  in  a 
groove  to  prevent  its  falling  out  when  the  cap  is  removed. 

12.  MARKING. 

(a)  Hydrants  must  be  marked  with  the  name  or  trade- 
mark of  the  manufacturer  and  the  year  of  manufacture.  All 
letters  and  figures  must  be  cast  on  the  hydrant  well  above  the 
3  line.  They  must  be  1  in.  high  and  raised  V8  in.  on  the 
casting,  except  the  date  mark  which  may  be  abbreviated  and 
be  smaller   if  legible. 

13.  TESTTNO. 

(a)      Hydrants,    after    being    assembled,    must   be    tested    to 

at   least   300   lb    per  sq  in.   before   leaving  the  factory.     Tf   the 

working   pressure   is  over   150   lb.   per  sq.in.  the   hydrants   rnusl 

be  tested   to  twice  the  working  pressure.     The  test  should  be 

madi    with   the  valve  open   In   order   to   test   the   whole   barrel 

porosity    and    strength    of    hydrant    body.      A    second    test 

should    i"     made    with    the    valve    shut    In    order    to    test    the 

i  h  and  tightness  of  the  val    - 

ci,)       [yd        '      must    i»'    fullj    opened    and    closed    befi  re 

shipping   in    order   t<>    tesl    the    freedom   and   strength   of   the 

conditions  of  the   ti    I      hoi  [d    be    madi    as  si  >  ere 

llabli    I cur  in  service  when  using  a  hydrant   wrench 

at   li  as!   17  in 

14.  DIRECTION  TO  OPEN 

\n    hydrant  to  t  he    left    (counti  r-clock- 

i    pi       hei      i     Istlng    hydrant     opi  n    to   I  he    rig  in.   In 
.  g  ,     Mi.i,i  oi  'i    hydrant       hould    turn    I  hi    -  ame  as  the 
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Los  Ai»§»elles  Poweir  Boiradl  E»r. 
tiosii  oim  May  ® 
By  Burt  A.  Eeinly* 

Los  Angeles,  Calif.,  on  May  8,  will  vote  for  the 
tune  upon  the  proposal  to  issue  bonds  to  the  a 
$15,500,000  for  the  partial  development  and  distal 
of  electric  power  as  manufactured  from  the  power 
of  the  Los  Angeles  Aqueduct. 

The  Los  Angeles  Gas  &  Electric  Corporation,  tl 
son  Electric  Co.  and  the  Pacific  Light  &  Power  Co 
prising  the  three  great  electric  corporations  of  So   |j 
California,  and  controlling  the  power  field  in  thi 
of  the  State,  have  united  to  defeat  the  plans  of  thi  ti 
The  Chamber  of  Commerce  and  the  Munici 
the  two  most  important  civic  organizations,  with'sdj 
her  of  other  civic  societies  of  lesser  strength,  have 
to  fight  for  the  passage  of  the  bonds. 

In  April  of  1913  the  same  proposal  as  is  now 
the    people   received    a   vote   of    30,615    for    and 
against,  failing  of  passage  in  that  the  vote  was  not 
thirds  majority  vote  as  is  required  by  the  charter. 

In  the  present  instance,  both  sides  realize  clear! 
it  is  a  life  and  death  struggle  with  the  outcome  f 
passage  of  the  bonds  very  much  in  doubt.  If  the 
fail  of  passage,  it  is  hardly  probable  that  the  questioj 
be  again  submitted  for  several  years,  in  which  i: 
the  power  companies  will  have  additional  opportuni 
their  further  general  entrenchment  and  for  placing 
conduits  in  the  streets,  which  already  contain  man 
duits  of  the  public-utility  servers. 

Th?  outcome  to  the  lighting  corporations  throul 
the  State  and  ct  untry  is  held  to  be  of  grave  impoi] 
privale   interests   are  spending  money   lavishly   in 
form  of  publicity.     With  their  five  thousand  emplj 
the  three  companies,  united  under  a  single  head  fi 
fight,  are  carrying  on  a  house-to-house  campaign, 
City  is  hampered,  as  is  always  the  case,  by  the  fact 
must   rely   upon   contributions   from   public-spiritei 
zens  to  carry  on  its  work  of  education.     Three  of  tl 
newspapers,  and  Los  Angeles  is  a  "newspaper  town! 
lined  up  for  the  bonds.     The  Times  of   Harrison 
Oils  is  in  open  opposition  and  the  Hearst  morninj 
evening  papers,  while  seeking  to  show  an  apparent 
partisanship,  are  doing  as  little  as  possible  to  bri 
a  favorable  vote.    Tt  is  to  be  one  of  the  mosl  bitted 
paigns  ever  waged  and  in  which  much  personal  anin 
is  being  engendered,  as  is  shown  by  suit-;  for  dal 
filed  April   18  by  E.  T.  Karl,  owner  of  the  Ear]  1 
ngainsl  the  Times,  Examiner  and  Herald  to  the  a 
nl   $265,000,  this  amount   being  claimed  on   accod 
alleged  libelous  statements  concerning  Mr.  Earl  aa 

power  bund    issue 

The  issues  are  clouded,  giving  occasion  for  botrj 
in  claim  misrepresentation  and  unfair  tactics.  1 
campaign  of  a  year  ago,  the  power  companies  in 
newspaper  advertising  statements  urged  thai  the 
before  railing  a  bond  election,  Rhould  have  mel  them 
way  mi  Bome  proposition  by  which  their  distributiflj 
inns  mighi  have  been  leased.  Thru-  main  argumefl 
that  il  was  uneconomical  and  Inadvisable  to  bfl 
fourth  distribution  Bvstem, 


•<MI5    S i    I  Hive    St  .    Los    .\ni-.ei,-i.    CaUt      The    nnth 

c ted   with   i  he   Loi    Vn    eli   i    \ not    but   1 1 i 
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Upon  the  failure  of  the  bonds  to  cany,  the  city  did 
Jter  upon  such  negotiations  as  the  companies  had  urged. 
Ker  a  number  of  meetings  and  the  submittal  of  propos- 

and  counter-proposals  from  both  sides,  the  city's  rep- 

iresentatives  finally  brought  the  deliberations  to  a  eon- 
Jiaion  with  the  proposal  that  the  companies  should  lease 
jeir  distribution  systems  to  the  city  for  five  years,  the 
Jt  to  operate,  maintain  and  extend  the  distribution  sys- 

nsj  the  rental  to  be  fixed  by  the  State  Railway  Com- 

Sgion  ;  the  city  at  the  cud  of  the  five  years  to  take  over 

•  systems,  if  the  consent  of  their  trustees  could  be  pro- 
red,  at  a  valuation  which  also  was  to  be  determined  by 
e  State  Railway  Commission.  After  several  delays,  the 
Impanies  refused  to  accept  this  proposal  on  the  plea  that 
eir  trustee-  could  not  legally  bring  about  such  a  sale, 
rases  in  their  trust  deeds  making  it  prohibitive. 
When   negotiations  were  broken  off.  the  city  council. 

a  unanimous  vote,  ordered  that  the  bond  election 
■  mid  be  held.  The  city  stands  in  this  position:  It  has  a 
wer  plant,  power  tunnels,  penstocks,  and  other  power 

essories  in  San  Francisco  Canon  on  the  first  power 
op  of  the  Aqueduct,  4?  miles  from  the  city,  where  it 
s  made  an  investment  of  $3,500,000.  This  plant,  with 
leak  load  capacity  of  37.500  hp.  and  an  average  horse- 
ifer  of  16,000  lacks  about  six  months  of  completion. 
imls  for  carrying  on  the  work  have  been  exhausted. 
•  complete  the  plant,  erect  transmission  lines  and  estab- 
h  a  substation  in  a  favorable  location  within  the  city 
II  require  an  estimated  expenditure  of  $1,250,000.  The 
naiixlcr  of  the  issue  it  is  proposed  to  spend  on  a  distri- 
tion  system.  The  city  council  has  passed  resolutions 
it  if  the  bonds  carry,  a  new  distributing  system  will 
t  be  built  but  that  condemnation  proceedings  for  such 
m  iii.  -  of  the  private  corporations  as  are  required  will 
immediately  started.  If  the  bonds  fail  to  carry,  the 
n  power  properties  nn.st  lie  idle  until  such  time  as 
are  of  a  mind  to  vote  money  for  their  com- 
BOD  and  productivity. 

1'hi'  power  companies  claim  that  the  city  council 
c  divided  the  issue  into  $1,250,000  ami  $5,- 
■D00,  permitting  the  people  themselves  to  determine 
ether  they  desire  to  m  :nicipally  distribute  the  power 
sell  wholesale  to  the  companies  for  distribution;  that 
iofficials  were  afi, ml  to  give  the  people  free  choice  in 
I  and  that  (he  council's  action  in  power  matters  has 
rned  by  the  political  aspirations  of  several  of 
members.     It   is  further  alleged  that  the  provisions  of 

recently   proposed   contract,   already  set    forth,  were 

'l'":-e|\   made  so  onerous  that   the  only  alternative  of 

companies  was  a  refusal.    The  answer  the  city 

kes  to  this  is  (hat  the  power  companies,  as  is  usually 

■  a-e.  have  issued  -locks  ami  bonds  based   not  on   1 ,, 

1  falue  nf  their  properties  hut  on  a  capitalization  of 

ng  capacity  :  that   the  trustees  can  legally  -ell 

properties  entrusted  t"  their  care  bul  have  taken 
'~r''  under  legal  technicalities  I'm-  the  reason  that  the 
fcaal  of  the  properties  by  the  State  Railwaj  Commis- 
1  Would  not  he  -nil!,  i,. nt  to  meet  the  face  vail f  their 

1:1,1  the  issues  been  divided  as  demanded  by  the  power 
banie  thi  re  is  no  doubl  bul  thai  thej  would  not 
By  have  foughl  the  passage  of  the  -mailer  amount 
"""I'l  have  turned  their  energies  to  the  defeat  of  the 

I  refuting   Ibis  orgi nt    for  division   of  the  issue, 


city  officials  claim  that  no  partition  of  the  issue  is  eco- 
nomically possible,  for  it  is  as  necessary  to  provide  ful- 
some means  of  distribution  as  it  is  to  provide  for  the 
completion  of  the  generating  and  transmission  system. 
and  that  until  the  city  has  actual  money  behind  it,  it  can 
hope  for  no  favorable  outcome  with  the  power  companies 
in  any  negotiations  that  may  be  undertaken.  They  point 
to  a  period  of  two  years  in  which  every  attempt  has  been 
made  by  the  city  to  come  to  some  understanding  with 
the  corporations.  It  is  pointed  out,  also,  that  earlv  in 
the  history  of  the  Aqueduct  project,  the  citizens  were 
fearful  that  when  the  undertaking  was  completed  and 
ready  for  operation  the  fruits  of  the  vast  undertaking 
might  be  turned  over,  by  an  evil  administration,  to  vested 
interests.  To  prevent  this,  the  people,  by  popular  vote, 
placed  in  the  charter  of  the  city  the  provision  that  no 
Aqueduct  water  or  power  should  ever  be  sold  to  n  private 
corporation  fur  redistribution  without  a  two-thirds  vote 
ot  consent  on  the  part  of  the  electorate.  It  is  a  fair 
statement  to  make,  that  few  cities,  and  Los  Angeles  per- 
haps least  of  all  through  the  great  municipal  enterprises 
that  she  has  and  is  carrying  on.  in  this  period  would 
consent  to  turn  over  to  a  private  company  any  phase  of 
a  public  utility.  Therefore,  it  may  he  stated  that  the 
argument  of  any  partnership  with  the  power  corporations 
is  not  a  strong  one. 

So  the  situation  stands  in  Los  Angeles  today.  The  hat- 
lie  being  waged  is  one  within  a  community.  '  From  this 
standpoint  it  is  strictly  a  local  one.  However,  the  results 
are  not  confined  to  Los  Angeles  limits.  The  Aqueduct 
project  truly  stands  as  one  of  the  most  notable  municipal 
economic  achievements  of  history.  If  the  city  determines 
by  the  vote  of  May  3  that  it  shall  not  complete  one  of 
the  most  important  phases  of  the  work,  the  hydro-electric 
trust  will  be  given  a  firmer  grasp  on  California,  ami  in 
tiie  nation  at  large  the  experience  of  Los  Angeles  can 
be  interpreted  only  as  an  example  of  the  impracticability 
of  municipal  enterprise. 

Proposed  Cod©  of  Etlhacs  of  the 
AsmiesHicsisa  SocieU^  of  Cavil 
lEia^aimeeirs 
Ai    the  business   meeting  of  the  American   Society  of 
Civil  Engineers  to  be  held  in  connection  with  the  annua! 
"'""i  ai   Baltimore,  M.I..  June  2,  19]  I.  the  follow- 
'"•-  ""ll'  "•'  ethics  will   be  submitted  for  action  by  the 
membership.     The  Board  of  Direction  of  the  society  rec- 
ommends its  adoption. 

It  shall  be  considered  unprofessional  and  Inconsistent  with 
■'hl«'  and  dignified  bearing   tor  anj    m.  mbei   ol   the    Amer- 
ican   Socletj    ,,f   Civil    Engii rg: 

(l)   To  act   tor   his   clients   in    professional    matters   other- 
wise  than   as  a   faithful   agent   or   trnstr,-.   or   to  accept    any 

remu ■'"' ""''    than    his    stated     cha  lervices 

n  ndered   his  clients. 

" '    T"    '"■  mpt    i i i  ,i      or   maliciously,   dlrectlj 

'"    Indirectly,  the   professional    reputation,   pi 
ness.   ,,f  anothei     El 

I '  To  attempt  t,,  supplant  another  Bngin  eflnlte 

''  i,s    ha\  c    n    taken    tow  ard    his   emploj  ment. 

1,1    To    competi     with    another    Engli r    tor   employment 

"ii    thi    basis   of   professional    charges,   bj    n 

and    in    this    manner    attempting    to    underbid    after 
ni'-'i    of   the   charges   named    by   another. 
(".)  To  review    the  tor  the  same 

■  ki  ■  pl    with   the   know  ledge  o 
neer,    or    unless    the    connection    of    such    Engineer    with    the 
v.  ■■'  I     has   bi  en    terminated 

(6)    To    advertise    In    self-laudatorj     language,    or    in    any 

Other    n  jlon. 
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The  JJu l>lit  Service  Commission  of  the  First  District 
of  the  State1  of  New'  York,  which  is  charged  as  part  8f  its 
duty  with  the  construction  of  the  new  rapid  transit  lines 
in  Greater  New  York,  has  just  asked  for  tenders  to  be 
made  not  later  than  May  22  next,  for  the  two  pairs  of 
tunnels  which  will  run  under  the  East  River  and  will 
form  connections  between  the  lower  part  of  Manhattan 
and  the  Borough  of  Brooklyn. 

The  mine  southerly  pair  of  tubes,  running  from  White- 
hall St..  Manhattan,  to  the  foot  of  Montague  St..  Brook- 
lyn, form  part  of  a  route  which  is  to.be  eventually  oper- 
ated by  the  Brooklyn  Rapid  Transit  Railway  Co.  The 
other  pair,  located  approximately  1300  ft.  Farther  north, 
run  from  Old  Slip,  Manhattan,  to  the  foot  of  Clark  St., 
Brooklyn,  and  will  be  operated  by  the  [nterborough  Rap- 
id Transit  Co.  The  length  of  the  east-iron  tubes  between 
shafts  is  approximately  4090  ft.  for  the  southerly  pair, 
and  3799   ft.   tor  the  northerly  pair. 


Awarded  the  whole  work,  as  then  only  one  plant  would  be 
iequired  at  each  end,  and,  of  course,  the  overhead  ehargi 
should  be  less  per  unit. 

The  provisions  for  the  supervision  and  eonducl  of  tic- 
work  in  compressed  air  are  based  on  the  considerably  in- 
creased knowledge  of  the  state  of  the  art  which  has  been 
developed  by  the  large  amount  of  this  type  of  cot 
tion  which  has  been  carried  out  in  and  around  New  York 
in  recent   years,  during  which   there  haw   been   built   -i 
tunnels  under  the   North    River  and   six   under  the   L 
River,  besides  the  gas  and   water-works  tunnels. 

The  air-compressing  plant  is  required  to  be  capable  , 
furnishing  simultaneously  to  each  heading  an  air  suppl; 
of  10,000  cu.lt.  of  tree  air  per  niin.  at  to  lb.  (abovi 
atmospheric)  or  if  one  plant  is  used  for  all  the  hea 
one  one  side,  of  soon  cii.l't.  to  each  heading'.  It  is  requirei 
that  complete  continuous  records  of  plant  performance 
be  kept. 

It  is  required  that  sufficient  air  shall  be  provided  ill 
all  times  and  places  to  prevent  the  accumulation  of  car 
bon  dioxide  to  a  greater  amount  than  one  part  in  a  thous 
and.  and  that   a   foul-air  pipe  (I   in.   in  diameter  shall  bi 


Fig.  1.     Plan  and  Profile  oe  Whitehall  St.-Montague  St.  Tunnel  under  East  River,  New  York  Cm 


The  official  designation  of  this  part  of  the  rapid  transit 
system  now  under  construction  is  for  the  southerly  pair, 
Section  No.  2  of  Route  33,  and  Section  No.  3  of  Route 
48  for  the  northerly  pair. 

The  specifications  require  that  the  tunnels  shall  he 
built  by  the  shield  method  using  compressed  air.  and  of 
cast-iron  segments  bolted  together  and  lined  with  con- 
crete. A  plan  and  profile  of  the.  southerly  crossing,  that 
•    id.   Whitehall-Montague  tunnel;  together  with  a  cross- 

ei  I if  the  tunnel  and  a  detail  of  the  lining  are  shown 

in  the  accompanying  drawings.  The  shafts  are  steel  cais- 
son- sunk  to  the  required  depth  and  with  openings 
formed  in  the  side  through  which  the  shields  may  be 
tarted. 

There  arc  to  be  two  separate  contracts,  one  for  each 
pair  of  tube-,  hut  they  arc  -.,  arranged  thai  for  both  con 
ti.ct  .  prices  maj  be  named,  (a)  for  the  work  proposed 
in  either  one  alone  without  dependence  1 1 1 ••  > 1 1  the  award 
oi   the  other,  or   (b)   for  the  work  proposed  in  case  the 

a  wan  I  should   be  made  for  the  work   niulci    the     e I  al-o. 

'Ph.  "i   i ii ii i m -1    are  quite  clo  e  together :  a 

oi  bind  i  16,000  sq.ft. )  has  been  ai  quired  for  a  plain1 

..I  ea<  b  end,  it  I g  required  tha4  eat  h  plol     hall    ervc 

;,,r  both  tunnels.    I E  the  award  i    made  to  a  differerrt  con- 
t  rai  tor  for  ea<  h  pair,  eai  b  coot  u<  to:   is  to  have  the  u  e 

r,|    half   Of   each    plot,    but     it     i      thought    Hull    lower    prices 

may  be  bid  by  contractoi    on  the  condition  thai  they  are 


carried  back  from  each  heading  under  pressure  to  tl 
ordinal  \  atmosphere,  with,  of  course,  a  suitable  regulai 
ing  valve. 

It  is  required  that  a  qualified  physician  and  surgeoi 
shall  always  he  on  duty  on  the  work,  that  a  suitable  he- 
pital  room  and  hospital  lock  be  provided  at  each  end  am 
that  no  person  shall  he  allowed  to  work  in  compressed  ai 
unless  he  has  been  examined  by  the  physician  and  pro 
uounced  lit. 

Il  is  required  that  at  least  two  separate  air  chamber 
chat  is,  there  must  he  an  intermediate  bulkhead)  shal 
be  in  use  when  the  air  pressure  exceeds  22  lb.,  exeer. 
where  higher  pressure  is  required  in  starting.  The  (lis 
lance  from  the  heading  to  the  nearest  bulkhead  is  neve 
I.,  exceed  800  ft.  Safely  screens  are  to  In-  provided  ii 
the  upper  half  so  thai  there  will  always  he  one  withi 
i  L5  l'i.  of  the  rear  end  of  the  shield.  These  are  to  he  o 
steel  plate  and  of  a  form  to  be  easily  moved  ahead  as  ill 
work  progresses. 

Three  lock<  are  to  he  built  in  each  bulkhead,  two  mm 
locks  and  an  emergency,  the  hitler  to  be  located  as  lug 
i  p  as  pi  a.  lii  al.  to  he  capable  id'  hob  I  ing  an  entire  headin 
F.hift,  and  to  be  connected  wilh  the  shield  platform  by 
propei-  runway. 

From  the  brief  outline  of  the  salient  points  of  the  w 
visions  governing  the  conduct  of  the  work  in  eonipresse 
air,   it   will   be  seen    that    if   the  work   is  carried  oul    in  lb 
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Montague  Tunnel 


lirit  of  the  specifications  any  possibility  of  danger  is 
■clueed  to  a.  minimum,  as  is  also  the  liability  to  sickness 

!«>-.-  of  life  due  to  the  work  in  compressed  air. 

The  cast-iron  lining  is  to  have  recess  joints  for  calk- 
.g.  and  it  is  required  that  this  lining  be  made  water- 
ght  by  calking  the  joints  with  lead  and  the  bolts  made 
ght  with  grummets.  Tests  for  water-tightness  will  be 
lade  by  lowering  the  air  pressure. 

Provision  is  made  for  grouting  outside  the  tunnel,  and 
I'  any  voids  between  the  concrete  lining  and  the  cast- 
'"ii  segments. 

S e  of  the  principal  items  of  work  to  be  done  under 

use  two  contracts  are  as  follows: 

Northerly  Southerly 

tunnels  tunnels 
unnel  excavation  below  mean  high  wa- 
ter in   earth,   cu.yd 69,000  68,000 

unnel  excavation  wholly   in   rock,   cu.yd.      11.150  79,300 
'unnel    excavation    partly    in    earth    and 

partly  in  rock,  cu.yd 21,300  6,300 

oncrete   In   free   air,   cu.yd 33.000  39,000 

oncrete  in   compressed   air,   cu.vd 2,200  3,850 

rout,    bbl.    Portland    cement 60.000  -n.umi 

rout,    bbl.    natural    cement 42,000 

ast-iron    tunnel    lining,    tons 36,150  37,200 

tee]  bolts  and   nuts,   tuns 1,570  1,300 


Tunneling  through  High  Railway  KmhankmentN,  to  pro- 
la  additional  drainage  opening,  is  proposed  on  a  railway 
avlng  a  considerable  extent  of  side-hill  line  where  the 
ralnage  toward  the  river  is  obstructed  by  the  embankments, 
'In'  present  method  is  to  make  a  crosscut  or  trench  at  each 
lOlnt,  put  In  a  pipe  drain  and  fill  around  it  with  rock.  This 
riVOlves  cuts  40  to  50  ft.  deep,  and  it  is  thought  that  better 
salts  could  be  obtained  in  driving  small  tunnels  through  or 
lder  the  banks,  especially  if  a  simple  shield  could  be  devised 
if  tunnel  work  of  this  character. 


The    Miiiiiiiiitiniiiii    of    >i ni'iiciiini    An    ■■    Road    Pavement    is 

ninmin.li'.l  by  William  Kilning,  Highway  Engineer  of  St. 
lis  County,  Mo.,  according  to  newspaper  versions  Of  his 
ent  annual  report.  Mr,  Elbrlng  states  that  rapidly  in- 
aslng    traffic    has    made    various    forms    of    macadam    road 

It* ii    Inadequate   and    urges    the   construction    of    per- 

nent  pavements  Of  brick  or  concrete  costing  from  $15,000 
110,000    per   mile.      The    report    shows    that    $372,161    was   ex- 

"■ti'i'-'i   "ii   maintenance  during  the  past   year,  an   Increase  of 

>early    $12,000    over    the    previous    year. 


M^aEaicEpgvIl    Poirtt    HinffipiroveBtmeirtiS 
Project  Jaclks©ini^alS©9  Fl.m<. 

Broad  powers  to  acquire,  construct,  equip  and  operate 
munieipal  ducks  and  railway  terminals  were  granted  to 
a  Board  of  Port  Commissioners  of  Jacksonville,  Fla..  by 
a  special  session  of  the  legislature  the  latter  part  of  1912. 
On  Jan.  21,  1913,  a  $1,500,000  issue  of  4i/2%,  30-year 
bonds,  authorized  by  the  legislature,  was  approved  by 
popular  vote.  Bids  for  these  bonds  are  to  be  received  on 
May  20,  1914. 

Physical  data  for  the  design  of  the  docks  have  been 
secured  but  the  site  has  not  been  chosen.  The  delay  has 
been  in  part  due  to  litigation  over  the  bonds,  and  the 
validity  of  the  bonds  has  recently  been  established  by  the 
State  Supreme  Court. 

The  Board  of  Port  Commissioners  consists  of  15  mem- 
bers, elected  by  popular  vote  for  terms  of  four  years  at 
nominal  salaries  of  $100  a  year.  Anyone  nominated  by 
50  petitioners  becomes  a  candidate.  W.  P.  Corbett  is 
Chairman  and  P.  D.  Oassidey  is  Secretary  of  the  Com- 
missioners, the  latter  also  being  a  member  of  the  Board. 
Some  months  ago,  the  Board  appointed  F.  \V.  Bruce  as 
Engineer,  Mr.  Bruce  resigning  from  the  local  office  of 
the  Engineer  Corps,  IT.  S.  A.,  to  accept  the  position. 

The  Board  has  supreme  control  of  all  the  affairs  under 
its  jurisdiction,  except  that  it  cannot  lease  any  part  of  its 
property  for  use  for  a  term  exceeding  ten  years  without 
ordinance  approval  by  the  mayor  and  council.  No  lease 
shall  exceed  twenty  years  and  no  lease  shall  be  made 
which  "will  interfere  with  the  furnishing  by  the  Port 
Commissioners  of  ample  dock  and  terminal  facilities  as 
municipal  docks  and  terminals  open  to  all  on  reasonable 
terms." 

The  majority  of  the  Commissioners  favor  what  is 
known  as  the  "Soldiers  Home  Site"  or  "City  Limit  Site," 
a  tract  of  land  on  the  St.  John's  Kiver  bisected  by  the 
city  line,  and  located  within  about  a  mile  of  the  point 
froni  which  all  incoming  railroads  and  branches  of  rail- 
roads diverge  for  the  distribution  of  freight.  From  this 
diverging  point  the  railroads  run  to  the  water  front, 
tombing  it  not  far  from  either  end  of  the  site  proposed 
by  the  majority.  Only  a  little  rock  excavation  would 
be  required  here. 

The  minority  favor  what  is  known  as  the  "Commodore 
Point  Site."  This  is  considerably  nearer  the  center  of 
the  city,  but  has  the  disadvantages  of  difficult  right-of- 
way  access  and  of  much  rock  excavation.  The  esti- 
mated cost  of  the  latter  is  $800,000. 

The  majority  site  project  is  the  one  recommended  by 
the  Engineer  to  the  Commission  and  his  plans  have 
recently  been  approved  by  .1.  F.  Coleman,  of  New  Or- 
leans, the  engineer  who  devised  and  executed  the  public- 
dock  I'ac  ibi  ies  of  thai  city. 

The  majority  site  scheme  would  provide  ultimately 
for  the  simultaneous  accommodation  of  16  ships.  At 
the  outset,  eighl  piers  are  proposed,  most  of  which  would 
be   600    I'l.    long   and    300    ft.    wide.      All    the   slips    would 

have  a  water  depth  of  :«<>  ft  .  which  is  the  depth  now  be- 
ing provided  from  Jacksonville  to  the  Atlantic  Ocean 
by  the  Federal  Governmen-I  (-  l-ft.  depth  dredged  all  the 
way  and  30  ft.  much  of  the  way). 

Mr.  Bruce's  plane  provide  for  piers  at  an  angle  of  60° 
with  the  bulkhead  line;  for  9olid  piers  with  apron  .locks 
about  io  ft.  wide;  and  for  railway  connections,  with 
tracks  on  each  pier  and  cranes  for  handling  freight. 
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The  fourth  annual  National  Drainage  Congress  was 
held  at  Savannah,  Ga.,  Apr.  22-24.  There  were  presented 
:,  b-umber  b'f  papers  of  a  popular  or  semi-popular  char- 
acter on  the  engineering  and  sanitary  phasic  pf  drainage. 
In  addition,  there  were  a  number  of  addresses,  the  ani- 
mating spirit  of  which  was  to  secure  support  for  the 
hills  now  before  the  Congress  of  the  United  States  (Clark 
bill  in  the  House— H.  K.  8189— and  Williams  bill  in 
the  Senate)  providing  for  a  federal  "flood  protection  and 
drainage  fund,"  and  for  the  federal  construction  of  flood 
protection  and  drainage  works  to  promote  the  general 
welfare,  prevent  the  spread  of  malaria  among  the  several 
States,  and  "to  promote  interstate  commerce  by  navi- 
gation." Resolutions  supporting  these  lulls,  which  were 
really  drawn  in  behalf  of  the  officers  of  the  Drainage 
Congress  and  are  being  promoted  by  them,  and  urging 
measures  for  the  study  and  prevention  of  malaria,  were 
adopted  by  the  convention. 

Address  of   Sir    William    Willcocks 

In  point  of  general  interest,  the  one  great  feature  of 
the  meeting  was  an  illustrated  address  on  "River  Regu- 
lation and  Control  in  Antiquity,"  by  Sir  William  Will- 
cocks,  of  Cairo.  Egypt,  who  came  to  this  country  to  de- 
liver the  address,  and  has  since  been  invited  to  appear  at 
a  Congressional  committee  hearing  on  the  drainage  bill. 
.Mr.  Willcocks  gave  an  interesting  talk  on  the  ancient 
control  of  the  Euphrates,  the  Tigris  and  the  Nile  for 
purposes  of  irrigation. 

The  banks  or  levees  constructed  to  control  the  Euph- 
rates were  LOO  ft.  wide  and  had  no  break  in  a 
period  of  3000  years.  In  the  seventh  century,  a  serious 
break  in  the  banks  of  the  Tigris  led  to  the  summary  exe- 
cution of  four  hundred  engineers  and  supervisors  on  tli3 
spot. 

When  the  Xilc  reaches  the  danger  level  every  male 
Egyptian  between  the  ages  of  20  and  Gtt  is  subjecl  to  call. 
Men  are  stationed  at  frequenl  intervals  along  the  hanks. 

and  boats  loaded  with  -tone  are  doited  along  the  river. 
The  hanks  ami  water,-  are  lighted  at.  nighH  during  the 
flood  period,  making  an  animated  ami  beautiful  scene. 
Immediately  a  9light  breach  occurs,  naked  men  form  a 
it.  a  rope  i>  stretched  ami  brush  and 
plai  ed.  Meauu  hile,  the  w ivea  of  'he  men  gather 
and  pray  l'ir  the  Bafety  of  husbands  and  country 

The  fewness  of  the  breaches  in  the  hank-  of  the  Xile 
are  dm   to  the  highly  centralized  measures  of  prevention 

in    force    ami    the    res] -e    a-    one    maii    of    all    I  he    people 

in  averi  damage     from  which  American  districts  subject 
lood   might   leai  n  a   lesson,  I  be     peal  er  said. 

I  i  om  the  wot]     of  an!  iquity  as  a  whole,  lerne  maj 

learn  the  value  of  thoroughm  .  combination  ami  contin- 
uity. Mon  i"  <  i  Si  alj,  ,  1 1 ,.  '.aim-  oi  «  ide  hank-  for  river 
cool  n  i  1 1  i       ill  i    .J   .in  old   hunt. 

for  an  established  banl        I    thi    greati   I  of  a    et 

regardle      of  expense     ince 
new  ba  i    of  trouble 


'    I    1     |l    .  \    C.      I 


w    the    Pr esen  \    D  ra  i  n  agi 
le    ubji  'i  of  a  paper  by  C.  0.  Elliott,  of 
i,  I).  O.     I '  rlisti  n  i   bond     i  r< 

<mi lily    ami    a    good    iir.e-tir    tit,   Ml       I 


declared,  and  he  added  that  he  had  never  known  a  era 
age  district  to  default  on  its  bonds. 

Education,  both  general  and  to  provide  drainage  eng 
neers,  is  a  need  of  the  day.  Nearly  even  State  has 
drainage  law  on  its  statute  books  ami  most  of  these  bi\ 
are  workable,  although  some  of  the  newer  one-  aft 
amendment. 

Some  of  our  present  drainage  conditions  can  be  in 
i.nlv  by  the  strong  arm  of  the  Federal  government,  e. 
tending  where  the  states  cannot  reach.  This  is  particula 
ly  true  as  regards  lands  in  the  drainage  area  of  intereta 
streams.  Financial  aid  from  the  Federal  government 
also  needed. 

Some  remarks  on  "Fundamental  Factors  in  Draina<r< 
were  made  by  N.  C.  Grover,  Chief  Hydraulic  Enginee 
U.  S.  Reclamation  Service.     Papers  dealing  with  ilrai 
age  and  river  control  in  various  states  were  presents! 
follows:    "Flood    Regulation    in    California,"    by    A. 
Colwell,  of  the  River  Regulation  Commission,  StocJHD 
Calif.;  "Drainage  Work  in  North  Carolina,"  by  Joan 
H.  Pratt,  State  Geologist  and  Engineer;  "Drainage  Re 
lamation  in  Georgia,"  by  J.  V.  Phillips,  U.  S.  Draina; 
Engineer  in  charge,  Savannah;  "Drainage  Activities 
South  Carolina,  by  F.  G.  Eason,  U.  S.  Drainage  Eng 
neer,  Charleston. 

A  number  of  papers  on  malarial  reduction  were  pr 
sented  by  members  of  the  U.  S.  Public  Health  Servi. 
and  others.  The  commanding  importance  of  draina;! 
in  mosquito  and  malaria  reduction  was  shown. 

General  Business 

The  leading  officers  elected  for  1914-15  were:  Pres 
dent,  E.  J.  Watson,  Commissioner  of  Agriculture  Ei 
South  Carolina,  Columbia,  S.  C. ;  First  Vice  PresicB 
F.  B.  Knight,  Lidgerwood  Mfg.  Co.,  Chicago,  111. ;  Treal 
urer,  A.  L.  McLaughlin,  Washington,  D.  ('.  Edmund  ' 
Perkins,  of  Chicago,  was  given  the  title  of  Ilonorah 
Past  President,  and  Sir  William  Willcocks  was  nun 
Honorary   Vice-President  at    Large. 

The  next   regular  meeting  place   will   be   Washingte 
0).    C,   tht"  date    to    he    selected    later.       It    is    proposed 
Imld   an    international    Drainage   and    Flood    Preve» 
Conference    during    the    Panama-Pacific    Exposition 
I  ill.".. 

The  treasurer's  report  mowed  receipts  and  expem! 
lure,-  of  ahoui  $8000  during  the  pasl  year,  with  a  39 
balance  on  hand. 


\  Government  Concession  to  n  Cement  Company  Is  to  ' 
made  in  India.  The  plant  in  question  is  to  be  built  on  _■ 
.  r  1 1 1 > , . . 1 1 1   land  al    Dandot    in   He    district   of  Jhelum  in   the   B 

Jab   by   a    private mpany    known   as   the    Punjab   Cement   ' 

'I'll.'   proposition    which    the    government    is  about    to  accafl 

is    that    the    Indian    government    agr take   the    whol 

cm    .,i    i  h.     compa  ny    up    to    150,000    bbl.    pel    \  ear   at 

I  '   n    I'M  .   a  ii. i    anj    quantltj    o\  er   I  hat    at    a    in  li 

pel     Mil     up    in    the    amount    required    by    the    government 
rel  hi  ii    i  hi     cm  i  i  nun  hi    will    undei  tal       to    purcha   i 

only  from   the  companj    durlni     I rlod  In  question  and  n 

to      rani    anj    conci  nslon    to  ii  nj    othei    poi  son,   fii  m 

ii       hi     hi. i  mi  i  n  i  in  i     of    port  la  ml    cement      Tii 

in.'  ■    not    deba  r   a    compel   «      from    put  tlnn    up    wort 

I;,  ml    w  hlch    ili»  s    l . .ii  :■    i  A\  .i  i I     as    I  his   Bl 

bi    .1 without   an]    concession     then    I       mall  chance  ol   H 

ii.  i .    enterprl   ■     belni      nnii.Mii  on    since    the       .•> ni  m 

Ii  I    .    I  tO      be      I  he      |H  I" I      '   ■    ni.nl  ,         O      I  ll.il       I  ll.       tfCl 

I         I  |C8  I  I  %      :l      in >POlj       lii      Mi.  .iii.i.I      opi 

i.  .  ii       it  least  Ii Punjab  disl  rlet,   which   la    i    Lai  ■■■■   pa  I ' 

eh  .      tii.  re  are  i •■'   p th<    w  hpli    tt< 

. .  I     I  i , .  I  .  i     Mil    II.         .  i  ■     in    u ■  ' .  >    I  j     II 

i material  In  thai  i  ounl  i ) 
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By  a  strange  coincidence  there  occurred  the  deaths 
itliiu  four  days  of  each  other,  of  two  engineers,  both  of 
iiom  achieved  distinction  as  right-hand  assistants  of  the 
-  Morisyn,  one  of  the  must  famous  of  Amer- 
an  bridge  engineers  and  the  instructor  and  inspirer  of 
anv  other  engineers.  One  of  these  engineer-  was 
li'red  Noble  and  the  other  Emil  Gerber,  whose  deaths 
ere  noted  in  our  issue  of  last  week.  A  biographical 
ketch  of  the  latter  was  given  mi   p.  '■'  18. 

Mr.  Gerber's  first  important  experience  in  bridge  con- 

truction  was  under  Alorison  on  the  Blair  Bridge  over  the 

River,  in  1885-'86.     In  1889,  he  took  charge  of 

!>■.  Mi  rison's  downtown  office  in  Chicago.     In  the  next 

ght  years,  he  was  in  charge  of  erection  of  many  of  Alor- 

Dotable  bridges,     Air.  Gerber  left  Mr.  Morison  in 

ome  Chief  Engineer  and  afterward  Manager 

j  the  Lassig  Bridge  &  Iron  Works.  Chicago,  and   was 

■will  this  company  until  it  was  absorbed  by  the  American 

Bridge  Co.  in  1900. 

An  engineer  who  was  associated  with  both  Alfred 
Noble  and  Emil  Gerber,  under  Mr.  Morison,  and  who  for 
the  past  11  years  has  been  an  associate  of  Mr.  Gerber  on 
the  staff  of  the  American  Bridge  Co.,  0.  E.  Hover.  A- 
gistant  Chief  Engineer,  write-  of  Air.  Gerber  as  follows: 
"A-  one  who  has  been  associated  with  the  late  Emil 
Gerber  almost  constantly  during  a  period  of  about  2-1 
,  n  seems  that  something  should  be  added  to  the  brief 
obituary  notice  which  appeared  in  the  Exgixeekixg 
News  of  Apr.  23. 

"It  frequently  happens  that  an  engineer  employed  by 
individuals  or  corporations  does  not  become  so  well  and 
ably  known  as  he  would  have  had  he  been  in  prac- 
tice under  his  own  name.  It  is  al  o  a  common  occurrence 
for  an  engineer  associated  with  corporations  to  specialize 
along  some  narrow  line  of  engineering  work.  Air.  Ger- 
bei  was  an  exception  in  these  respects.  His  early  exper- 
red  a  very  wide  range  of  work  including  rail- 
roads, difficult  foundations,  construction  of  bridges  and 
other  structures  pertaining  to  railroads,  and  at  the  time 
he  took  up  hi.-  work  a-  an  engineer  associated  with  a  cor- 
poration, his  experience  was  wide  and  his  judgment  well 
trained. 

"In    the    writer's   earliest    association   with    Air.    Ger- 
ber, during  a   period   when  our   relations  were  extremely 
ii-  strongest    impression   of    Mr.    Gerber's   person- 
ality and  character  was  the  thorough  manner  in  which  he 
'    out    any    work    on    which    he    was    engaged,    ami 
nial  and  helpful  disposition,  and  his  hearty  and  lib- 
udeavors   to  assist    those  around  him  in  every  way. 
He  "a-  a   man   who  would   ungrudgingly  draw   from   his 
own  experience  anything  that    would    help  his  associates 
to  grasp  an  engineering  situation  with  which  he  had  been 
funiiliar. 

"lie  never  did  anything  superficially.  Any  problem 
'hat  was  before  him  received  In-  complete  and  earnest  at- 
tention. Another  engineei  who  lias  been  closely  assoc- 
iated with  him  for  :i  Ion-  period  commented  to  the  writer, 
thai  whenever  Mr.  Gerbci  undertook  an  investigation 
or  made  a  report  he  could  reply  on  bis  having  investi 
Rated  the  matter  with  great  thoroughness,  In-  having  ex- 
'1  his  best  opinion  concerning  the  matter  in  cpie- 
'  d  on   |he  absolute  reliability  of  anv   facts  i  ontrib- 

Utecl    t,,    |h,.    .,,!,,,,  |    |n    |llln 


"He  had  a  strong  mentality  and  firm  opinions  on  any 
subject  to  whicn  he  hai  lought,  but  at  the  same 

time  was  always  ready  to  discuss  exhaustively  the  opinr 
i  i:-  of  others  and  when  they  were  backed  by  facts  and 
good  reasoning,  was  ready  to  modify  his  previous  views  in 
an  eminently  fair  minded  manner. 

"A  notable  trait  of  his  personality  was  the  unusually 
cordial  relations  which  he  established  with  thv.se  with 
whom  he  was  immediately  associated  and  his  personal  in- 
terest in  all  that  contributed  to  their  welfare.    One  of  his 


'        ^^Z^-^-^L* 


close  associates  makes  the  comment,  that  'be  had  a  mag- 
netic fervor  which  induced  me  to  confide  my  troubles  to 
him.  He  never  asked  for  this  confidence,  ..'at  I  siir.nl, 
had  to  give  it.' 

"<'n  account  of  Air.  Gerber's  connection  with  a  multi- 
tude of  engineering  works,  to  which  he  contributed  in 
more  or  Less  degree,  ami  in  which  his  strong  common 
sense  and  clear  thinking  determined  important  decisions 
concerning   designs   ami   methods  ction,   it    is 

unfortunate  that  the  profession  cannot  point  definitely  to 
this  or  that   work  as   purely  hi.-  own.      II  is    □ 
a    more   personal   one.      ITi-   strong,   honest,   thorough   and 
genial  personality  has  impressed  itself  on  all  who  knew 
him  and  most  on  those  who  knew  him  intimately.     We 

fed  a  personal  Io88.  He  wa-  our  friend  in  the  best  -eii-e 
of  that  word  SO  full  of  meaning.  Such  characters  are  an 
inspiration  to  all  members  of  the  profession." 
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We  present  herewith  a  portrait  of  the  late  Thomas 
Hnmrickhouse  Johnson,  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer  of  the  Pennsylvania  Lines  west  of  Pittsburgh. 
a  brief  biographical  sketch  of  whom  appeared  on  p.  938, 
of  our  issue  of  Apr.  23. 

Mr.  Johnson  will  be  remembered  by  the  older  mem- 


Thomas  TI.  Johnson 

-if  the  profession  as  a  pioneer,  structural  engineer 
bers  of  the  profession  as  a  pioneer  structural  engineer  and 
particularly  as  an  investigator  of  Hie  Hi -y  el'  column  de- 
He  was  a  contributor  in  the  early  volumes  of  the 
Transactions  of  Hie  American  Society  of  <'i\il  Engineers, 
and  was  the  author  "I'  the  paper,  "On  the  Strength  of  Col- 
umns: Discussing  Hie  Experiments  Which  Have  Been 
Accumulated,  and  Proposing  New  Formulas,"  read  at  the 
annual  ''.mention  in  L885,  in  which  was  first  proposed 
the  nun-  famous  "straight  line"'  column  formula. 

Notes  fsromra  Eff&ggairaeeiriiimg 
Sdhoolls 


I    uvbhsity  01    Wont/  \  State  School  of  Fores!  ry 

1 1 <  i !   in  conned with    tie1    I  Diversity 

Mud  ;it    M  i    oui.i.  in lance  «  it  ii  an  aci  of  the  thir- 
teenth                          tnblj       \.  four-yeat  vill  be 
•  I  here  for  the  pn  in  the 
■  in.  ni    :mil    ni ilization   of   Western    Forests.     This 
quit*    distinct    from    Hi.    ivorl    h  in.  h    ha     been 
offi  red  ;ii  Hie  I'm                 ring  the  pasl  five  yenm,  which 
I  large!    in                      of  botanical  aspects.  The 
'    'i  ibi  .I   will   follow    lai  •!     ii..'   tnmenda 


tions   of  prominent  lumbermen   and  the   administra  . 
officers  of  the  national  forests  in  the  West.    Particularfe 
tention  will  be  paid  to  the  consideration  of  Western 
est  types  and  Western  problems.     The  conditions  are  (ta 
sidered  very  favorable  for  the   rapid   development  of 
work   here. 


A  Hotel  (;as  Plant  Explosion  killed  eight  persons  and 
jured  nine  others,  in  the  JIacoun  Hotel,  at  Macoun,  Sask. 
Apr.   20. 

A  Broken  Water  Main  in  Colville,  Wash.,  flood. -.1  cell 
wash..l  out  streets,  and  caused  the  city  water  supply  to 
stopped   for   the  day,   on   Apr.    17. 

A  Falling  Derrick  killed  one  man  and  seriously  inju 
another  in  the  employ  of  Brewer  &  Jones,  contractors, 
Birmingham,  Ga.,  on  Apr.  25,  near  Rome,  Ga.  Press 
patches    blame    rotten    timbers   for    the    collapse. 

Highway  Accidents  in  the  British  Isles  have  increa 
greatly  since  the  extensive  introduction  of  mechanically  p 
pelled  vehicles.  The  persons  thus  killed  there  in  191.'!  ni 
bered  2099;  while  42,544  were  injured.  This  is  an  appi, 
mate  average   of  six    killed   and    122   injured  per  day. 

A  Column  Fell  from  the  Second  Story  during  the  dem. 
tion  of  the  old  building  formerly  occupied  by  the  Chic: 
Foundry  Co.,  Chicago,  on  Apr.  23.  When  a  portion  of  a» 
collapsed,  the  column  fell  through  the  flooring  of  the  sec< 
story,  carrying  with  it  three  workmen.  One  was  badly 
jured. 

Two  Large  Fertilizer  Plants  Burned  on  Apr.  26,  at  Cui 
Bay,  near  Baltimore,  Md.  One,  the  Atlantic  Fertilizer  Co. 
controlled  by  Amour  &  Co.:  the  other,  the  United  Sta 
Fertilizer  Co.,  by  Sulzberger  &  Co.  Tress  dispatches  St 
that  officials  of  the  concern  estimate  the  total  damage 
$1,350,000. 

Municipal  Port  Impro\  ements  at  Pensaenla,  Fla„  are  p- 
jected.  The  city  has  voted  $500,000  bonds  for  the  work  a I 
will  probably  ask  bids  for  the  bonds  soon.  It  is  likely  tl 
the  work  will  be  carried  out  under  the  direction  of  the  Cj" 
Council.  A.  Greenhut  is  Mayor  and  I.,.  E.  Thornton  is  Cj 
Engineer   of  Fensacola. 

Side-Pusher  Kleetric  Locomotives  are  used  on  tin  I'lci 
land  ore  docks  of  the  Pennsylvania  R.R.  They  do  not  run 
the  same  tracks  as  the  cars  they  move,  but  on  parallel  42- 
gage  tracks  at  one  side.  Each  carries  a  triangular  si.le-a 
frame  on  trunnions  and  this  is  raised  to  clear  or  lowered 
engage  the  corner  or  pole  plates.  Energy  is  taken  from  t 
protected    rails   liying    inside   the   running   rails. 

Two    Complete    Finn-Canning    Factories    Were    Shipped 
Kamchatka,   a    peninsula    of    the    Siberian    Coast,    by    the    \V. 
Bliss    i'o.    Brooklyn,    N.    Y.      Tin-    expedition    is    scheduled 
arrive  at    its  destination   in   the  early   pari    of  May.     The  plan 
are    for    the    manufacture    of    tin    cans    and    for    the    filling 

iii.e   cans   willi    salmon,      in,    are. .nut    of   dangerous   i I's   t 

machinery  will  have  to  be  land.-. I  in  small  boats,  n  is  | 
peeled  thai  the  plants  will  be  in  operation  by  June  1.  in  tc 
for    the    salmon    season,    which    starts    about    the    middle    of   Jul 

Bituminous-Surfaced  Concrete  Pavements  at  JacksonvH 
j.'la..  will  be  laid  thl;  year  i"  a  considerable  extent.  A  I  I 
course  of   1:2:1   concrete   will   be  sprinkled   with   oil  al   the  B 

of  ',  gal.  per  sq.yd.  "I    pa vi  mi  m   and   the vered  with  seivci 

,,,             i  :    nam  ion    mints   w  ill    be   laid   parallel    I.,   the   curb 
alao    bo    ii.    e.   to   e.      The  ,  ..,,!.  net    pi  h  e    is    $1.25    pel      q  yd     U 
II, ntri i     Is    the    Wilson    Construction    Co.,    JackaoiM^U 


l.'h 


i  hi.  i    iSniclnnc 


fulfilled  by  the  Dlrectoi  of;  Public  \v 
,.  ineei .  He  Is  Pui  chai  Ing  \r.mt  of; 
,  ontrol  ..i   the  e   Ion  of  all  w  or!    ti 

I  ,,  .        ,,,,!    , Il  :    all    [land  I    •  >■  ■     « 


if    Savannah,    On.,    under    a     ell 
,1    on    Mar.    G,    I  9  I  3,    pel  forms    the    dni  iei     pi  .  \  loui 

irkH     and      II 0,       I 

Ih.        eil  v       ami       II   .         Ii 

be    done    in    the       I"  '  I 

i.lewall  .ml 

ing.    bridges    and    cuh  oris;    cb prink  line     ami     III   htl 

,a       i , ,  ,.|„.    exccpl     w  hero    i n     the    I '  "  l<    and    Tree    C 

do.  i        ...,.i     sllpi      .iii     i. nil. in.,  i .    exeei 
u;,i ,  i         po nd    Hi'-,    and    makes   all    sin  vi  i  ,     foi    pul 

111  ind     Im.l.l.nr      I ■  .         10.      It,     I'oiimi 

b,  ,    ,,,,.     Chl(  I     I'.'irineer    on    Apr.     I,     191S 

The    8-c.    Bate    for    ICIcctrlclty,    I pled    by     the    .'I...  I., 

,  .ni,,,   city   Council,   on    Mm      IB,   I'm    Us   nlclpal   mil,  il      u 

ply    woiUh   has   bc.n    protected    bj    III.    Cll  i  l  I  "    ' 
lumlnattng  Co.    (competing-).     The 


impii  lis     .  I I    i  h.o    tl 


April  30,  1914 


E ISTGINEEEING     NEWS 


993 


ction  of  the  city  in  soliciting'  business  in  equity  disbars  it 
rom  fixing  the  terms  of  competitive  business.  The  rate,  it  is 
ontended,  was  fixed  without  investigation;  no  data  are  avail- 
bie  from  the  operation  of  the  new  $2,500,000  plant  nearing 
ompletion  and  experience  with  the  smaller  plants  in  the 
Brooklyn  and  Collingwood  sections,  it  is  claimed,  does  not 
y  arrant  3c.  per  kw.-hr.  for  residence-lighting  energy  as  pro- 
posed. 

i.cnii.in  Machinery  Import*  and  Exports  for  1913 — Machin- 
ery importations  into  Germany  from  all  nations,  during  1913, 
imounted  lo  about  100,000  tons  distributed  as  follows:  United 
states.  40%;  Great  Britain,  34^;  Switzerland,  6r/r  ;  Canada, 
;■;  :  Belgium,  2r',  :  Austria  Hungary,  1.69't,  according  to  the 
'German  Association  of  Machine  Builders  (quoted  in  the 
"Bulletin"  of  the  American  Association  of  Commerce  and 
Trade,  of  Berlin).  Among  the  different  classes  of  machines 
imported  and  their  percentages  of  the  total  were  the  follow- 
ing: Agricultural  machines,  3S.535  tons,  44%;  tool  machines, 
7539,  8.5%;  cranes,  2153,  _.:.',;  steam  boilers,  1476  tons: 
railway  and  street  cars,  6292   tons;   motor  vehicles,   2261   tons. 

The  Peace  Creek  Drainage  District,  Florida,  was  recently 
[organized  under  a  state  drainage  law  of  1913  and  surveys 
OW  being  made.  Preliminary  estimates  by  C.  G.  Elliott. 
Consulting  Engineer,  Washington,  D.  C,  indicate  that  40.000 
an  be  drained  at  a  cost  of  about  $225,000.  Final  plans 
have  not  yet  been  presented  and  approved  nor  have  bonds 
been  votfid.  It  is  expected  that  the  main  canals  will  be  dug 
by  ordinary  floating  dredges  and  that  open  laterals  one- 
fourth  mile  apart  will  be  dug  by  ditching  machines.  The 
district  was  formed  by  a  vote  of  the  land  owners  and  its 
affairs  are  managed  by  three  trustees,  of  whom  E.  L.  Mick, 
Bartow,   Fla.,    is   secretary. 

Results    of    a    Profit-Sharing    Plan,    put    into    operation    at 
the   beginning    of    1913,    have    been    announced    by    the    Clipper 
'.acer  Co.,   Grand   Rapids.    Mich.      The   plan    actually    used 
had  been  tried  out  with  success  the  year  before  in  one  depart- 
ment.    The   scheme   is   very   simple — the  factory   has   been    put 
ework    basis    with    an    agreement    never    to    lower    the 
piece  rate;  at  the  end  of  each  year  all  employees  who  have  been 
with  the  company  one  year  or  less  receive  5%   of  their  annual 
wages,  this  percentage  rising  1';    for  each  year  of  service  up  to 
a  maximum   rate  of   1"',.      The  plan   is  contingent   on  sufficient 
profits  of  the  concern.      At   the  end   of  1913   it   was  found    that 
}:!'"">    was    available    for    distribution :    two    persons     received 
,      maximum.       The    yearly    output     was    doubled    with 

slight  increase   in   force:   the  unit  cost  of  product  was  red id 

id   lie-  average  gain  to  employees   (over  old   das    wages) 
.     The   plan    is   to   be   continued. 

Wireless   vs.   Submarine   Cables — Commenting   upon    the   ef- 

i     the    wireless     telegraph    ill the    extension      of     the 

in    cable  system,   the    Deutschen   Telegraphen   Gesel- 
which     operates     Atlantic     cables     between     Germans 
and   the   United    States,   says    in    its    recent    annual    report: 

The    development     of    wireless    telegraphy    has    taken    such 

i   that   its  '  hief  usefulness  siili   consists  in   transmissions 

between   ships   and   '-oasis   or   between    the    vessels   themselves. 

It  has  also  proved   a    i'1-rj    substantia!   feeder  for  telegraph   and 

cable  lines. 

The    world's    network    el    rabies    was   extended    during    1913 
■ ..    miles.      'l''i'     Go    •    nmenl     cables    increased    _:'.'.     and 
private    cables    II',.      The    German    Cable    Co.,    which    is    subsi- 
dized ir,  ;,   certain   ixtcnt   bv   the   Imoerial   Government,  earned 
"His    of    <s7m.iiimi    iii    fins,    -is    compared    with    $632,000    in 
1812.    and    has    de.  hired    a     7Vj',i     cli\  idend. 

Inauguration   of   Slate    lid    Road    Work   in   Illinois— On    Apr 
16,   Governor    Dunm     of    Illinois    turned    the    rust    shovelful    of 

•arth    en    the    i ,-ement    of    the    Aurora-Elgin    highway,   re- 

i"    I"-    the    in  -I    stnl road    in    Illinois.      The    Illinois 

i'i  bridge  law  was  passed  in  1913.  There  are  a  state 
highway  ■-. ninnissioii  of  three  members,  a  stale  highway  en- 
fflneer   and    an    assistant    state    highway    engineer.      The    state 

appropi  lated     ?  I in     I9i:i-'14     and     $700, foi      1914-'15 

i    '  "  "Is   ,-i  ml    bridgi        i 1 1  ucted    half   at    t  In-    e 

ol    the    count)    and    half  ai    lie-   expense   of   tin-   slate,   but 

s   t"   perpetually   maintain    the   structures    thus 

bulli 

Blrvatlnu    •■     I      ir-Trnck    Roadbed    uml    :u>-Tr».-k    FreUthJ 

»»"i   or    il n,     -I    in.     !•■  in.    ,1\ •  i:     li   idlni     ouf 

>d  Pittsburgh,  at    Wllklnsburgh.    Penn.,   is  one   ol    the   most    In- 

i.r.    and     Important     ...    .n.  mi.:      projects    now    In    prog. 

■  ■  •  j ii.l    Pittsburgh.   Pc  mi      The   wo  I  hi    i  l.  \  al 

n  I'lnii  t  wo  mile.-  ..I  i  .mi  i  i  . .  i  roadbed,  u  nd  In  addition 
» freight  yard  ol  i  3fl  trucks.  This  has  to  b  don<  with- 
out   Interrupting     Irnlilc,     which    al     ibis    poini     is    especially 

comprising  several  hundred  I pel  daj  In  addi- 
tion all  the  block    Hlgnal  and  compressed-air  Interlocking   sys- 

lo   I ..I        i  ' i  eti     retaining    wall        ,  ■  . 

tructed  in. i  ii.-u  ..nds  of  carloads  of  slap  havi 
been   ns.  ,1    In    th.     nil 


First     Use    of    the    Panama     Electric    Towing     Locomotives 

was  made  on  Apr.  1,  at  Gatun  Works.  Locomotives  641,  642, 
643  and  644  towed  the  launch  "Balboa,"  clapet  "No.  1,"  and  a 
scow  through  the  west  flight  from  Gatun  Lake  to  the  At- 
lantic entrance  channel.  Clapet  and  scow  were  lashed  to- 
gether alongside,  but  the.  scow  leading  by  half  a  length.  The 
low  freeboards  gave  as  unfavorable  inclination  to  the  tow- 
ing lines  as  probably  ever  will  be  secured  in  operation.  Pas- 
sage was  completed  in  1  hr.  17  min.  which  is  only  two  min- 
utes more  than  schedule  fixed  for  operation.  Extra  lines 
were    carried   by   laborers,   but   were   not   needed. 

Two  Small  Isthmian  Railways — The  Panama  Ry„  40  mi 
in  length,  and  the  Tehuantepec  Rj*;'  190  mi.  long — carried  in 
1913  $130,500.0011  worth  of  merchandise,  brought  to  their 
termini  by  vessels  from  the  United  States,  to  be  reloaded  at 
the  opposite  termini  and  shipped  to  all  pr.rts  of  the  United 
States  and  to  foreign  countries.  This  is  double  the  amount 
thus  transported  in  190S,  one  year  after  the  openfng  of  the 
Tehuanta&ec  line.  Of  the  $84,000,000  worfh  of  merchandise 
shipped  from  New  York,  $37,750,000  worth  was  consigned  to 
San  Francisco.  San  Francisco-  shipped  $14,600,000  worth  to 
New  York.  The  value  of  American  products  carried  by  these 
routes  was  via  the  Panama  Ry.  $31,000,000  and  via  Tehuante- 
pec Ry.  $99,500,000.  Two-thirds  of  this  trade  according  to  the 
latest  compilations  of  the  Department  of  Commerce  moved 
westward. 

For  the  Proposed  Pymatlining-  Swamp  Reclamation  and 
storage  reservoir  scheme  in  Crawford  County.  Penn.,  the 
State  Water  Supply  Commission  has  asked  for  an,  ap- 
propriation of  $1,600,000.  Already  $10,000  has  been  ex- 
pneded  in  surveys,  investigations  and  reports,  a  review 
of  which  was  published  in  "Engineering  News."  Apr.  17,  1913. 
p.  |23.  The  legislature  has  recently  appropriated  $100,000  to 
begin  construction.  Pymatuning  swamp  covers  over  10,000 
acres  near  the  summit  of  the  divide  between  the  Ohio  River 
watershed  and  the  Lake  Erie  watershed.  The  plan  under 
consideration  proposes  the  building  of  a  dam  which  will  con- 
vert a  portion  of  the  swamp  and  adjacent  area  into  a  storage 
reservoir.  The  dam  would  be  approximately  3000  ft.  long, 
with  an  average  height  of  27  ft.,  and  provided  with  a  concrete 
spillway.  The  object  of  the  reservoir  is  to  eliminate  to  a 
great  degree  the  disastrous  floods  which  now  come  down  the 
Shenango  and  Beaver  Rivers  through  Sharon,  New  Castle, 
Sharpsville  and  Beaver  Falls,  great  steel  centers,  and  at  the 
same  time  supply  the  users  of  the  water  from  these  rivers 
with  an  increased  amount  during  the  dry  summer  seisms 
The  water-power  development  along  this  territory  would  be 
augmented  by  about  2000  hp.  About  1500  acres  of  tillable  land 
would  be  reelahvied.  Tin-  carrying  out  of  this  project  will 
necessitate  the  r<  location  of  several  miles  of  railroad,  the  con- 
struction of  new  highways  and  building  of  several  new- 
bridges.  Farley  Gannett.  ..I'  llarrisburg,  Penn..  is  the  Chief 
Engineer  of  the  Water  Supply  Commission,  and  has  charge  of 
the    preliminary    work. 

Floods  on  the  Lower  Colorado  River  threatening  the  Im- 
perial Vnii.-v  in  California  were  extensively  reported  during 
the  past  week.  From  present  indications  it  would  appear 
that  the  early  reports  were  very  much  exaggerated  ami  that 
the  danger  to  tin-  Vallej    is  quite  remote. 

The  reports  gained  currency  from  a  "memorandum  t..  the 
press"  Issued  by  tin  r  s.  Department  of  the  interior  under 
•late  ,.f  Apr  22.  This  slated  that  "a  break  is  reported  In  the 
rock-protected  levees  of  the  river  mi  Mexican  soil,  through 
which  th.-  waters  of  £h'e  river  are  rushing  ami  endan 
tin-  lives  and  property  of  the  people  of  the  vallej  Hundreds 
of  millions  of  dollars  of  Improvements  may  be  at  the  mercy 
of  the  flood  .  .  .  Cen.  win.  1..  Marshall,  Consulting  Engi- 
neer i"  Hi..-  Secretary  of  the  interior,  has  been  assigned  i" 
duty  and   will  depart    today   to  take  charge  of  tin-   protection 

work      ...     At     the    same    time    th.-    Hood    is    (hr. 

safety  of  levees  erected  bj  the  Reclamation  Service  in  Amer- 
ican territory  for  the  protection  of  the  Yuma  Reclamation 
Project  " 

Later   Information    from    I-'    I.    Sellew,    Projecl    Manager   "f 
(he    vunia    Reclamation     Project,    is    to    the    effect     that     the 
earlier    reports    were    exs      •  rated       He    states    thai 
net   any   excessive   il."" I   iii    il"-  Colorado  and   thai   on    \pt     ■: ; 

Hi.-   stag<     .t  '  i I3     1    ft.   ai.ove   i..\\    water,   with    .. 

discharge    of  pared    with    a    low-water 

dlschari  ■     1 1    and  a  maximum   i!"."i  flov.     -     1    

sec.fl      The  ban]    on   thi    Mexican  side,   12  miles  below   rums 

has     been     eroded     ami      I  "'..I     11.     "I'     l.ve,      wished     out,     but     at 

v .1    ii"    lerlou     melface    to   Ho-   bank    seems   probable.     The 

work   in  progress  near  Turna  is  merely  to  prevent   erosion  ..1 

the  ban!       mi  iquent   li  \  ee  deal  ruction. 

Port   Improvements  ui   Savannah,  «;n„  now    in   prtofgresa  or 

d    Include   deepening   tho   liver   channel    bj    do-    federal 
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government,  a  railway  and  steamship  terminal  under  con- 
struction by  the  Central  Railroad  of  Georgia  and  a  municipal 
wharf.  The  federal  government  is  providing  a  channel  from 
the  deep  sea  to  the  docks  on  the  Savannah  River,  which  will 
have  a  depth  of  27  ft.  at  mean  low  water.  The  present  con- 
trolling depth  is  24%  ft.  on  one  shoal  at  the  mouth  of  the 
river.  After  the  removal  of  this  shoal,  which  is  now  in  prog- 
ress, the  controlling  depth  v.i'l  he  21!  ft.  According  to  the 
1913  report  of  E.  R.  Conant,  Chief  Engineer  of  the  City  of 
Savannah,  that  city  has  an  unbroken  wharf  frontage  of  four 
miles,  of  which  3.2  miles  is  within  the  city  limits.  On  the 
other  side  of  the  river  there  are  0.8  mile  of  wharf  frontage. 
Other  wharves  bring  the  total  wharf  frontage  of  the  port  up 
to  7.8  miles,  but  not  all  of  this  is  developed.  Of  the  devel- 
oped frontage,  the  railroads  own  three  miles,  individuals  own 
1.6  miles  and  the  city  owns  1475  ft.  The  city  also  owns  3750 
ft.  of  undeveloped  frontage,  of  which  400  ft.  is  up  the  river 
above  the  city  and  the  remainder  on  Pig  Island.  Until  the 
city  bought  a  wharf  in  1913  it  did  not  own  enough  wharfage 
to  be  of  any  practical  use.  A  small  length  of  city  wharf  will 
be  built  this  season,  under  Mr.  Conant's  direction,  probably 
making  use  of  creoooted  piles.  Mr.  Conant  thinks  the  city 
should  build  still  more  wharves,  but  at  present  the  demands 
of  local  traffic  are  not  large  and  through  traffic  is  handled  by 
the  railroads.  The  city  has  agreed  to  give  land  for  a  turn- 
ing basin  to  the  federal  government,  with  the  understanding 
that  all  the  dredged  material  will  be  placed  on  city  land. 
This  will  add  a  half  mile  to  the  city's  dock  frontage,  all  ad- 
jacent to  deep  water,  so  the  city  will  need  only  to  build  bulk- 
heads to  get  a  desirable  wharf  property  at  low  cost. 

A  Sanitary  Survey  of  the  Spokane  River  was  begun  late 
in  1912  and  continued  in  1913  by  the  engineering  division 
and  the  city  chemist  of  Spokane,  Wash.  An  outline  of  the 
survey,  with  maps,  tables  and  diagrams,  makes  up  the  larger 
pait  of  the  annual  report  for  1913  of  Morton  Macartney,  City 
Engineer  of  Spokane.  The  report  on  the  survey  was  written 
by  A.  D.  Butler,  Principal  Assistant  City  Engineer,  who  was 
in  direct  charge  of  the  work,  and  who  acknowledges  the 
cooperation  of  Fred  E.  Pegg,  City  Chemist,  and  J.  P.  Mader, 
Assistant  to  Mr.  Pegg.  Besides  analyzing  samples  taken  at 
five  points,  located  from  five  miles  above  the  city  to  the  junc- 
tion of  the  Spokane  with  the  Columbia  River,  the  survey  in- 
cluded a  number  of  dry-weather  flow  sewer  gagings.  Both 
bacterial    and    chemical    analyses    were    made. 

The  Spokane  River  has  a  fall  of  about  1050,  "pretty  well 
distributed  along  the  140  miles  of  its  length."  In  general, 
the  stream  is  a  swift  one.  A  few  dams  aid  in  aeration,  and 
pools  formed  by  the  dams  aid  in  sedimentation.  There  is  a 
population  of  about  60,000  in  the  drainage  area  above 
Spokane,  mostly  rural  or  in  small  villages.  After  reviewing 
the  dilution  limits  of  3.3  to  6  cu.ft.  of  stream  flow  per  1000 
p<  |. ulation  adopted  or  suggested  in  the  East  the  report  by 
Mr.   Butter  concludes  as  follows: 

Therefore,  if  the  State  Board  of  Health  of  Ohio  considered 
tl  ■  condition  of  the  Scioto  River  permissible  cr  the  Ohio 
River  not  excessively  polluted;  and  if  the  State  Board  of 
Health  of  Mass;,,  husetts  considered  that  the  Merrimack  River 
was  not  too  t.illv  polluted  then  it  would  nnnear,  fudging 
from  their  standards,  that  the  Spokane  River  is  not  liable  to 
reach  the  danger  point  for  some  time  in  the  future,  especi- 
ally when  we  observe  that  where  the  eastern  rivers  cited 
all  flow  through  a  thickly  populated  district  (many  villages 
and  towns  bordering  on  them),  the  Spokane  River  flows 
through  a  sparsely  populated  district,  scarcely  capable,  due 
to  the  topography  oi  its  banks,  of  supporting  a  very  great 
population  at  anv  time  in  the  future.  Also  that  where  the 
i  rivers  mentioned  have  a  low  velocity  and  are  in- 
clined f.  i.e  sluggish  :md  not  affording  ample  facilities  for 
natural  agencies  to  help  purify  the  water  by  the  mixing  of 
,  ,,  .,ii,  same,  the  Spokane  River  is  ideally  constitute,! 
In     tl .,  ■.     ,,     pect,    with    alternate    settling    basins    and    aerating 

terfalls  and  rapids.  Again,  where  the  physical  character 
,,r   the  eastern    rivers  would   encourage   swimming  and   bathing 

in    the     immi  -    time,   thus   Increasing    the   liability    of    mf 

i    in.    River  is  so  swift   and   rocky^and   the  water 
:  ..    i  old    even    during    the    wa  1 1 
prohibits    any    liability    of    Infe 


ather,  that  it  almost 
on  from  this  source.  The 
i.i.    1 1  ..in   fishermen    wading 


-     o  tree  of  Infi  etlon 
In   the  stream   oi    drinking    from    its   waters. 

tin,    the    Chlci tan  l1,    aftei    careful    aellberattpn    by 

ng    sanitarians,    was    designed    on    the    basis 

one-third    >f  thi    dilution   which  the  sewage  from 

period    of   extreme  low   water, 

only  n  few  dnvs  during  each  yar.     The  Spokane 

hi  H  twice  as  much  dilution  as  the  moi  t   i  on- 

r    oui       inltariani     v.  ould    1 1  commend      ,*Jenc*    " 

Ipolnl    of  dilution,   I<  n  (i   or 

,!,,„,.    without    taking    Into   accoun 
tfength    or  but    assuming    thai    the 

ered    I  rom    tl I  ane      t  «  era    is    of    ba  erage 

th     that     the    river    water    should    be    safely    within    the 
■■'  Wry  .     , 

rt  ha      furthei    hi  i  n     tl n  b      tl I      I      of  I  hi 

from    thi:--   city,   that    its   general    rharactei    I     so ■  fiat   less 

that    ..f   easteri .    i ,    ,'" 

not    ret  m.     Also   at    previously   "tated,    t 

hi    p  io  ■ ar<  Pul   di    ormlnatton  of 

ount  ol        ■ wage  ai  tually   entering    tl 

|  coaslderablj    sigh.     This 

th litloii    ol    th«    river    mors    favon i 

n  i""  I    -.  ould   Indli  ati 


Mr.    C.    W.    Nelson,    recently    Assistant    to    the    Pret  

the     St.     Louis     Southwestern     Ry.,     has     been     elected     Vi. 
President. 

Mr.  J.  A.  Rutledge  has  been  appointed  Roadmaster  of. 
Detroit,  Toledo  &  Ironton  Ry.,  at  Napoleon,  Ohio,  succeed! 
Mr.   P.   O'Brien,   resigned. 

Mr.  Henry  J.  Conrath,  formerly  connected  with  the  Hei 
Shenk  Co.,  builders,  of  Erie,  Penn.,  is  now  with  the  Lieb 
Binney  Construction  Co.,   Erie. 

Mr.  A.  W.  Tuttle,  formerly  connected  with  the  Her 
Shenk  Co.,  builders,  of  Erie,  Penn.,  is  now  with  the  Lieb 
Binney    Construction    Co.,    Erie. 

Mr.  Charles  B.  Breed,  M.  Am.  Soc.  C.  E.,  Associate  Pi 
fessor  of  civil  engineering  at  the  Massachusetts  Institute 
Technology,   has   been   promoted  to   the   grade   of   Professor! 

Mr.  Alfred  Ludwig,  Chief  Inspector  of  the  Bureau  of  Bui,, 
ings,  Borough  of  Manhattan,  New  York  City,  is  Acting  Sup.'- 
intendent,    succeeding    Mr.    Rudolph    P.    Miller,     M.    Am.    Si. 

C.  E.,   resigned,   as   noted    in   our   issue   of  Apr.    16,    1914.       I 

Mr.    R.    W.    Williams,    formerly   Assistant   Engineer    of   tj» 
Southern    Ry.,   at   Birmingham,   Ala.,    has   been   appointed   E,- 
gineer    of    Construction     in    charge     of      double-tracking      t 
Alabama  Great  Southern  R.R.,  with  headquarters  at  Birmir, 
ham. 

Mr.    George    A.   Gaston    has    been   elected   President    of   t>: 
Northwestern     Pennsylvania    Ry.,     succeeding    Mr.    Henry 
Thornton,   former  General   Superintendent   of  the  Long   Islal 
R.R.,    now    General    Manager    of    the    Great    Eastern    Ry., 
England. 

Mr.    Orrin   L.   Brodie,   M.   Am.    Soc.    C.    E.,   former   Assists! 
Designing    Engineer,    Board    of    Water    Supply,    City    of    NiB 
York,    is    now    Associate    Efficiency    Engineer,    Efficiency    a[l 
Budget    Advisory    Staff,    Board    of    Estimate    and    Apportion 
ment.  New  York  City. 

Mr.  John  J.  Treacy  has  been  appointed  a  member  of  t»" 
Board  of  Public  Utility  Commissioners  of  New  Jersey,  st> 
ceeding  Mr.  Winthrop  M.  Daniels,  recently  appointed  a  mej- 
ber  of  the  Interstate  Commerce  Commission.  Mr.  Tracy  I 
a  lawyer  of  Jersey  City,   N.   J. 

Mr.   Charles   P.   Rumpf  has  resigned   as  Engineer  for  Joii 

D.  Walsh,  Inc.,  Contractor,  Brooklyn,  N.  Y.,  to  join  Mr.  Ral  I 
F.  Relly  in  forming  the  Northern  Engineering  &  Contractor 
Co.,  with  headquarters  at  Saranac  Lake,  N.  Y.  Mr.  Ret' 
is  President  and  General  Manager,  and  TVIr.  Rumpf  is  Seer- 
tary-Treasurer. 

Mr.  C.  A.  Gill,  General  Master  Mechanic  of  the  Baltimo* 
&  Ohio  R.R.,  has  been  appointed  Assistant  District  Superlii 
tendent  of  Motive  Power,  at  Baltimore,  Md.,  succeeding  J*» 
J.  W.  G.  Brewer,  resigned.  Mr.  Gill  was  formerly  Mast* 
Mechanic  of  the  Cincinnati,  Hamilton  &  Dayton  Ry.,  1 
Ivorydale,    Ohio. 

Mr.  Walter  Raschals,  for  the  past  12  years  associated  wi 
Mr.  Julian  Kennedy,  M.  Am.  Soc.  M.  E.,  Consulting  Mechaf 
cal  Engineer,  Pittsburgh,  Penn..  has  opened  an  office  fl 
private  practice  in  the  Stanlaugh  Bldg.,  Youngstown,  Oh, 
specializing  in  steel-mill  and  blast-furnace  construction.  ft 
Raschals  was  formerly  Chief  Kngincer  of  the  National  St< ; 
('..,,   of   Pittsburgh. 

Mr.  J.  B.  Berry,  M.  Am.  Soc.  C.  E.,  whose  rcsignati. 
as  Assistant  to  the  President  of  the  Chicago.  I;, .el,  Islai 
&  Pacific  Ry.  was  noted  In  our  issue  of  Apr.  9,  ian,  has  b 
come  associated  with  the  Brm  of  Howard  &  Kohcrts,  i  '<> 
suiting  Engineers,  ol  Chicago,  111,  The  lirm  mime  will  nt 
I,,.  Berry,  Howard  &  Roberts,  with  offices  at  Kiln  Tram 
portation    Bldg  .   Chicago,    111. 

Mi'.    Spencer    J.    Stewart.    Ass,,,       \l       \ni     S,.,      i'     l  1,1,1    l 

Other    II  \e    men     who    were    convicted    of    conspiracy    to    del'ral' 

the   State   of   New    v„it    In    com tlon    with    th ,,   tiu.ti. 

of  public  roads  on   Long    island,  as  noted   In   our  issue  of  Ml 

week,    have     been     sentenced     to    eight     months     In     the     conn 
jail.      They   have    I n    released   on    $5000   ball    each,    pending    : 

appeal  granted  on  ■■<   eertlllcate  of  reasonable  doubt 

Mr     1      K     While,    formerly    Division     Engineer    of    the    i 'I 

clnnatl,   Hamilton   &    Dayton    Ry.,  at    Dayton,  Ohio, 

apolnted     Engineer    of    Malntem e  of-way    of    the    <  •  I >  I . ■ ; 

Great    Western    Ry.,   with   headquartcr.s  .,t    Chicago,   in.,  su 


,":: 
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eding  Mr.  C.  G.  Delo,  promoted.  Mr.  White  began  his  rail- 
experience  with  a  survey  party  on  the  New  York,  Lake 
ie  &  Western  R.R.  in  1S7S.  He  was  with  various  rail- 
iya  in  Pennsylvania  and  Ohio  until  1891,  when  he  was  ap- 
inted  Assistant  Engineer  of  the  Cincinnati,  Hamilton  & 
ivton  Ry. 

Mr.   Alexander   Thomson,   Jr.,    M.    Am.    Soc.   C.    E.,   Division 

,gineer  of  the   Board   of   Water    Supply,    City   of   New    York, 

s  resigned  to  enter  a   partnership  with   Mr.   Floyd  Wooster, 

Walden,    N.    Y.,    under    the    firm     name    of    the    Thomson- 

ooster    Co.,     Contractors,     with     headquarters     at     Walden. 

Thomson   graduated    in    civil    engineering  at   Cornell    Uni- 

rsity  in  1899,  and  for  a  year  was  in   railway  work   in   Penn- 

Ivania    and    New   Jersey.      For    four   years   he    was    Assistant 

^r   of    the    New    York    City    Rapid    Transit    Commission. 

nee   1905    he    has    been    with    the    Board    of   Water    Supply. 

Mr.    J.    R.    Holman,    Chief    Engineer    of    the    Northern    lines 

the  Oregon-Washington   R.R.   &   Navigation   Co.,   at   Seattle, 

.    has    been    appointed    Chief    Engineer    of    the    Southern 

,-s.    with    headquarters    at     Portland,    Ore.,    succeeding    Mr. 

W.   Boschke,  resigned,   as   noted   in    our  issue   of   last   week. 

•     Holman    is   a   graduate   of    the    Agricultural   and   Mechani- 

ilege    of    Texas    and    began    engineering    work    on    the 

etion     of    a     railroad     in     Spanish     Honduras,     Central 

i       He    has    been,  with    the    Union    Pacific    R.R.    system 

Oregon   and   Washington    since    1905. 

Mr.    Theodore    A.    Leisen,    M.    Am.    Soc.    C.    E.,    Chief    Engi- 
rd  Superintendent    of   the    Louisville    Water   Co.,    Louis- 
.  .   Ky..   has  been   appointed   Chief  Engineer   of   the   Detroit, 
Hoard    of    Water    Commissioners,    succeeding   Mr.    G.    H. 
enkelL    M     Am.    Soc.    C.    E.,    who    resigned    last    summer    to 
Commissioner     of     Public     Works     of     Detroit.       Mr. 
was  born  in   Philadelphia,  Penn.,   in    1S76.      For  a  num- 
vears    following    his    school    work    he    was    in    railway 
ork   in    this   country   and    in    South    America.      For    six    years 
.     was    Chief    Engineer    and    Superintendent    of    the    water- 
works  of   Wilmington,    Del.      Since    190S    he    has    been    Chief 
Engineer  and  Superintendent  of  the   Louisville  Water  Co.     At 
Kilmineton    he    designed    and    supervised    construction    of   the 
lumping  station,  reservoir  and  filtration    plant,   and  at   Louis- 
b  new    40,000,000-gal.    extension    filter   plant    now    Hear- 
ing completion.      Mr.   Leisen's  appointment  is  effective  June   1. 
Governor    Fielder,    of    New    Jersey,    has    appointed    a    State 
larbor    Commission,    under    a    law    recently    enacted,    as    fol- 
ows:     Messrs.  J.  Spencer  Smith,   of   Tenafly,   President;   Rich- 
rd  C.   Jenkinson,    of    Newark;    William    L.    Saunders,    M.    Am. 
:oc.  C.   E.,   of   North    Plainfield;    W.    Parker    Runyon,    of   Perth 
Vmboy,    and    Charles    S.    Boyer,    of    Camden.      Mr.    Edward    A. 
iansom,    Jr.,    is    Secretary.      Mr.    B.    F.    Cresson,    Jr.,    M.    Am. 
<oc.  C.  E.,  former  Deputy  Commissioner  of  Docks  and  Ferries, 
ork   City,  is  Engineer,  and   Brig.-Gen.  William   T.   Ros- 
•-11,   former   Chief   of    Engineers,    V.    S.    A.,    is    Consulting   En- 
Under  the  law   creating  the  Harbor  Commission   it   is 
-tigate  and  report  annually  the  condition  of  the  water- 
ront  or  harbor  facilities.     All   plans  for  waterfront   improve- 
nent  by   private   parties   must   be   passed    upon   by   the  Harbor 
ommission.     The  Harbor  Commission   is  to  propose  and   plan 
levelopments    at    the    request    of    any    town    or    municipality. 
The  Commission  has  been   in   existence   for  some   time  under  a 
emporary    appointment.      The    present    law    makes    it    perma- 


Davld    Robinson,    a    pioneer    electric-railway     builder,     of 

1  lo,  <li.-.l   Apr.    15,  a«ed  85  years. 

■  rt     Stearns,    M.     Am.     Soc.     M      )■:.,     Superintendent     of 

''hurch   &    Dwlght    Co.,    Brooklyn.    N     Y.    died    recently    at    his 

home  in  Brooklyn.      He    \\:.s  :,    charter   member   of   the   Amerl- 

:    Mechanical    Engineers. 

luel     l>a\is     Kendall,    a     retired     civil    engineer,     i>!'    San 

CO,    Calif.,    died    Apr     II.    aged    s:',    years.       Before    u<ni<n 

llfornla     in     lxs7    lie     was    connected     with     the     location 

construction    of    the    Massachusetts    Central    R.R. 

H«    surveyed    some    of    the    earliest    electrlc-railwa v    lines    in 

Baer,    President    ...    the   Philadelphia   A    Reading 

Ry.,  died   Apr    26,  at    bis  home   In    Philadelphia,   Penn.,  aged   7'J 

He    was  born    in    Somerset    County,    ['■tin,    in    1  ^  I L"       At 

tlf  at,-   ,,r    is    ream   be    started    t"    learn    the    printers'    trade: 

ird    he    studied     law     an. I     was    admitted     to    the     Penn- 

1    l.'i     In    1X64.       For    several    years    be    was    In    private 

li      ,    Penn       In    IvTn    !,,.  wns  appointed    Counsel 

Philadelphia    .v     Keadlnu     R>        lb-    took    an    active    part 

In  the  reorganization  of  the  company   In   1901  and  was  elected 


President    of    the    Reading    Co.,    the    Philadelphia    &     Reading 
Ry.  and  the  Central  R.R.  of  New  Jersey.  He  was  chiellx 
as   the    leader   of    the   coal    operators    in    the    bitter    labor    war 
of    1902. 

Fred  Thompson,  Civil  Engineer,  United  States  Najyy, 
Apr.  22,  at  San  Diego,  Calif.,  where  he  had  been  stationed 
since  June.  1913.  Mr.  Thompson  was  a  na.tive  oi  Washing- 
ton, D.  C.  He  graduated  in  civil  engineering  at  the  Massa- 
chusetts Institute  of  Technology  in  1887,  and  his  first  en- 
gineering experience  was  with  the  Southern  Ry.  In  1S9S  he 
was  appointed  Assistant  Civil  Engineer,  U  S.  X.,  and  at  the 
time  of  his  death  had  the  rank  of  Lieutenant-Commander. 
He  served  at  the  Norfolk  Navy  Yard,  the  Boston  Navy  Yard, 
the  naval  station  at  San  Juan,  Porto  Rico,  the  naval  coaling 
station  at  San  Francisco,  and  the  naval  station  on  the 
Island   of   Guam. 

James  J.  Harding,  M.  Am.  Soc.  C.  E.,  formerly  Engineer 
of  Masonry  Construction  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  and  a  member  of  the  bridge  and  building  and  en- 
gineering departments  of  that  road  from  1S95  to  1910,  died 
at  Seattle,  Wash.,  Feb.  2S.  He  was  born  in  Dickinson  County, 
Kan.,  Mar.  S,  1S72,  and  was  the  son  of  Gilman  Carey  and 
Frances  Smith  Harding.  When  eight  years  old  his  parents 
moved  to  Leavenworth,  Kan.  After  passing  through  the  high 
school  there,  and  spending  a  year  with  the  Missouri  Valley 
Bridge  &  Iron  Co.,  he  entered  the  Kansas  State  University 
at  Lawrence,  in  1891,  graduating  in  the  course  of  electrical 
engineering  in  June,  1S95,  with  the  degree  of  Bachelor  of 
Science.  In  1895  he  went  to  Chicago  and  after  a  short  time 
in  the  employ  of  the  American  Bridge  Co.,  entered  the  bridge 
and  building  department  of  the  C,  M.  &  St.  P.  Ry.,  of  which 
Onward  Bates,  Past-President,  Am.  Soc.  C.  E.,  was  then  Engi- 
neer and  Superintendent.  Mr.  Harding  occupied  positions  of 
increasing  responsibility  in  the  drafting  room  of  that  depart- 
ment until  in  1901  he  was  Assistant  Engineer  in  charge  and 
responsible  for  all  plans  required  by  the  large  field  of 
activity  of  the  department.  In  1905,  when  the  construction 
of  the  Puget  Sound  extension  was  commenced,  Mr.  Harding 
was  made  Engineer  of  Masonry  Construction  and  had  the 
supervision  of  the  field  forces  engaged  in  building  the  many 
masonry  structures,  not  only  on  the  old  lines  but  also  on  the 
new  line,  including  the  bridge  over  the  Missouri  River  at 
Mobridge.  In  the  fall  of  1907,  in  order  that  he  might  be  in 
closer  touch  with  the  work  on  the  new  lines,  which  demanded 
constant  attention,  Mr.  Harding  was  relieved  of  duties  on 
the  old  lines  and  his  headquarters  were  transferred  to  Miles 
City,  Mont.  It  was  while  located  there  that  when  on  a  motor 
trip,  Mr.  Harding  met  with  an  accident,  due  to  the  derailment 
of  his  car  by  an  obstruction  placed  on  the  rail.  In  a  few 
weeks,  however,  be  was  again  at  work.  In  1909  the  develop- 
ment of  the  new  line  in  Washington  State  called  for  the 
organizing  of  a  bridge  and  building  department,  and  Mr. 
Harding  was  transferred  to  Seattle  for  that  purpose.  There 
he  continued  his  work  as  long  as  his  health  permitted,  but 
in  1910  his  health  failed  and  incapacitated  him  from  arduous 
work.  It  was  hoped  that  a  period  of  rest  would  enable  him 
to  return  to  work  again,  but  this  hope  was  not  fulfilled.  He 
was  a  member  of  the  Western  Society  of  Engineers.  The 
interment  took  place  at  Leavenworth,  Kan.,  on  Mar.  S,  and 
was  attended  by  many  of  his  old  schoolmates,  six  of  whom 
were  pallbearers.  Mr.  Harding  is  survived  by  bis  widow  and 
an  adopted  daughter,  Virginia  Walker  Harding,  who  make 
their    home    in    Seattle. 


COMING    MEETINGS 

NATIONAL    FIRE    PROTECTION    ASSOCIATION. 

Mas    5-7.      Annual    meeting   in   Chicago.    111.      Secy.,   Franklin 
li.   Wentworth,  87  .Milk  St.,  Boston,  Mass. 

All:    BRAKE   ASS'  ICIATII  IN. 

May   5-8.     Convention   at    Detroit,   Mich      Secy.,   F.  M.   Nells 

58    Stat.'    Jit  .     Boston,     Mass 
AMERICAN    WATER-WORKS     ASSOCIATION. 

May    li-i.".      84th   Convention   at    Philadelphia.   Penn.     Secv.. 
.i    m.   in\  .ii.   it  State  st  .  'I',  oj     N.   v. 
INTERNATIONAL    RAILWAY    FUEL     k-SSOCl  \T10X. 

May    18-81.      6th    eo  iventlon    in    Chicago,    111.      Secy.,    C.    >'• 
Mali,  C.  x-   E.   I     R.R.,  988  McCorralck   Bldg.,  Chicago,   ill 
SOUTHWESTERN    ELECTRICAL    \\n  9AS   ASSOCIATION 

Maj    W  is       \i .1   meeting  at  Galveston,  T.  \      Secy.,   H    s 

i' ..a.    I0G    Slaughter    Building,    Dallas,   Tex, 

SINTI1    NATIONAL  CONFERENCE   "X   CITS'    PI    VNNING 
May   86-2?      Toronto.  On!       Secy.,    Flavel   Shurtleff,    19   Con- 
gress   St   .     BOStOn      Miss 

MASTER    BOILER    MAKERS'     VSSOCTATTON 

May  86-88      Convention  at   Philadelphia,  Penn.     Secy.,  H.  n 
Vought,  95  Liberty  St..  New   v.nk   Clti 
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NATIONAL   DISTRICT    HEAT"n«rj    ASSOCIATION. 

May    26-29.       Sixth    convention    at    Rochester,    N.    Y.       Secy.. 

D.  L.   Gaskill,   Greenville,   Cnio. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

June  2-5.  Annual  convention  at  Baltimore.  Mil.  Secy., 
Chas.    W.    Hunt,    220    W.    57th    St.,    New    York    City. 

MASTER     CAR     BUILDERS'     ASSOCIATION. 

June  10-12.  Annual  convention  at  Atlantic  City,  N.  J. 
Secy.,   Jos.    W.    Taylor,    1112   Karpen   Building,   Chicago.   111. 

OHIO      SOCIETY      OP      MECHANICAL,      ELECTRICAL      AND 
STEAM    ENGINEERS. 
June   11-13.      Annual   meeting  at  Toledo,   Ohio.      Secy.,   Frank 

E.  Sanborn,    Columbus,    Ohio. 

AMERICAN     RAILWAY      MASTER     MECHANICS'     ASSOCIA- 
TION. 
June     15-17.       Annual     convention     at     Atlantic     City,    N.     J. 
Secy.,  Jos.   W.  Taylor,    1112    Karpen    Building,    Chicago,   111. 

AMERICAN    SUPPLY"    AND    MACHINERY  MANUFACTURE  I LS" 
ASSOCIATH  IN. 
June   15-17.      Annual    convention    at   White    Sulphur    Springs, 
W.    Va.      Secy.,    F.    D.    Mitchell,    Woolworth    Building,   New 
York     City. 

TRAIN     DISPATCHERS'     ASSOCIATION     OF     AMERICA. 
June   16-19.     Annual   convention   at  Jacksonville,   Fla.    Secy., 
John    F.    Mackie,    7122    Stewart    Ave.,    Chicago,    111. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

June  16-19.  Spring  meeting  at  St.  Paul  and  Minneapolis, 
Minn.  Secy.,  Calvin  W.  Rice,  29  W.  39th  St.,  New  York 
City. 

AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS. 

June  17-20.  Sixth  semi-annual  meeting  at  Troy.  N.  Y. 
Secy.,    J.    C.    Olsen,    Polytechnic    Institute,    Brooklyn,   N.   Y. 

AMERICAN     INSTITUTE     OF     ELECTRICAL    ENGINEERS. 
June     23-26.'      Thirty-first     annual     convention      at      Detroit, 
Mich.      Secy.,   F.   L.   Hutchinson,   29   W.   39th   St.,  New   York 
City. 

SOCIETY    FOR    THE    PROMOTION    OF   ENGINEERING    EDU- 
CATION. 
June    23-26.       Annual     meeting    at    Princeton.    N.    J.       Secy., 
Henry  H.  Norris,  29    W.   39th   St.,  New  York   City. 

AMERICAN    SOCIETY     FOR    TESTING    MATERIALS. 

June  30-July  4.  Seventeenth  annual  meeting  at  Atlantic 
City.  N.  J.  Secy.,  Edgar  Marburg,  University  of  Penn- 
sylvania,   Philadelphia,    1'enn. 

American  Society  of  Naval  Engineers — The  annual  dinner 
of  the  Society  was  held  on  the  evening  of  Apr.  25  at  the  Array 
and  Navy  Club,  Washington,  D.  C,  and  was  attended  by  over 
150  members  and  guests.  Commander  L.  C.  Richardson  acted 
as  toastmaster  and  the  afterdinner  speakers  included  Admiral 
J.  R.  Edwards,  President  of  the  Society,  Hon.  Josephus  Dan- 
iels. Secretary  of  the  Navy,  Homer  L.  Ferguson,  General  Su- 
perintendent of  the  Newport  News  Shipbuilding  Co.,  Charles 
Whiting  Baker,  Editor-in-Chief  of  "Engineering  News,"  Dr. 
E.  I.urkr,  of  Columbia  University.  Congressmen  L.  P. 
i.      John   J.    Fitzgerald,   Jas.   R.    Mann    and   others. 

Intel-mountain  Good  Roads  Association — The  annual  con- 
ventlon  trill  be  held  in  Butte,  Mont.,  about  the  middle  of 
July.  .Mure  than  500  deli  gates  are  expected  to  be  present. 
Tie    Secretary    is   Thomas   II.   Burton,   Nephi,  Utah. 

I  niieil   Stat.-*   Good    Roads    Issociatlon — Tie   annual    meet- 
Ill   be   held    In   Tulsa,   Okla.,   in   the  month   of  August,  the 
.     ,-i    date    to    be    settled    shortly.      The    Secretary     is     J.    A. 
ree,     1021     Brown-Marx    Building,    Birmingham,    Ala. 

Permanent  International  Association  of  Road  Congresses — 

'ii,.  n.  i  International  Road  Congress  is  to  be  held  in 
Munich,  Germany,  during  the  i:  ■  veel  oi  July,  19X6.  The 
third  Congress  was  held  at  London  In  1913.  The  Hon.  General 
Secretary,  W.  R.  Jeffreys,  Queen  Anne  Chambers,  Broadway, 
er,  London,  S.  W.,  says  "If  is  hoped  thai  before 
nil,   the   Unit  Government   will   have  joined   the   In- 

ocial  '"a 

<  leveland  Sectl t  the  A ri.-.ui  Society  <»r  Civil  En- 
gineers    At    ■■■    luncheon    held    In    th<     Chamber   of   Commerce 

Building  on    \pi     11,  atl d   b      iboul   30  I ier  .  I  hi    qui  e 

Ing   a   Cleveland   Si  •  I  Ion   ol    I  he   American   Soi  letj 

was  discussed      Fran]    i  -    Oi  i ai  ti  d  as 

el,..,  i, ,,  nittee  consist  In      ol    Elobi  1 1    Hofl  ms  n,    \    J 

ii,,,        ,,  •  ,i  ntei earn  wh  ■ 

been    dom     to  Imllar    seel s    eli  owhere. 

Tin-  opinion  •     i   '  hal    the   new   oi     « ould 

ill  '"' 

Its  membei       ' '  ocietj 

i i   no   •  ih.  Ii  mi    iii    the    Bel  I  profi 

Then     in     <;    meml i    the     American    Society    In 

bi in    the    <  lleveland 

\    rth western      iti>n«i      Congress     This      organisation      was 


formed  in  Milwaukee  on  Apr.  20.  The  meeting  was  atte  I 
by  representatives  ot  Illinois,  Michigan,  Minnesota,  I ", 
North  and  South  Dakota,  and  Wisconsin.  Prof.  T.  R. 
Head  of  the  Department  of  Highway  Engineering,  of 
State  College  at  Ames,  was  elected  president,  and  Jams} 
Keenan,  secretary  of  the  Citizens  Business  League,  u 
elected  secretary-treasurer.  The  by-laws  will  be  drafted  tg 
committee  composed  of  Country  Highway  Commissioner  J 
Kuellins,  George  D.  Bartlett  and  J.  P.  Keenan.  A  large  n  I 
ing  will   be   held  Oct.    2S-31,  at  Milwaukee. 

Columbia    and    Snake    River    Waterways    Association- 

fifth  annual  convention  of  the  Association  was  held  in  I; 
land,  Ore.,  Apr.  13-14.  The  following  subjects  were  discu:  ,| 
"Water  Terminals  and  Docks";  "Relation  of  the  Railway ti 
Our  Fully  Improved  Rivers  and  Harbors";  "Hydro-Ele  , 
Development  of  the  Columbia  and  Its  Tributaries";  "I ' ;. 
for  Waterway  Transportation  of  Perishable  Products  of  i  n 
Columbian   Basin    to    the   World's   Markets." 

.National  Fire  Protection  Association — At  the  18th  an 
meeting  to  be  held  in  Chicago,  May  5-7,  the  following  i  I 
mittee  reports  will  be  presented:  "Forest  Brush  and  Css 
Fires";  "Automobile  Fire  Apparatus";  "High  Pressure  r« 
Service  Systems";  "Fire  Pumps";  "Hydrants  and  Val\' 
"Signaling  Systems";  "Explosives  and  Combustibles";  "St:  t- 
ard  Hose  Couplings  and  Fvdrant  Fittings  for  Public  i 
Service."  Robert  Adamson,  Fire  Commissioner  of  New  Vk 
City,    will   speak   on    "Municipal    Fire    Prevention." 

A  Big  Engineering  Mass  Meeting  in  Philadelphia — A  sc  i- 

tific  and  engineering  mass  meeting  is  planned  to  be  helon 
the  evening  of  May  15  in  the  Continental  Hotel  Roof  Gam, 
Philadelphia,  Penn.  The  meeting  will  take  the  form  us 
smoker  at  which  a  number  of  prominent  engineers  will  I 
short  addresses.  The  other  features  of  the  evening  wil  I 
music  and  general  entertainment.  Twenty  national  and  hil 
societies  will  be  represented,  and  a  large  attendance  is  (• 
pected.  This  meeting  is  intended  to  be  the  first  of  a  se:s 
of  general  meetings.  The  following  speakers  have  prom ... 
to  participate:  Dr.  C.  P.  Steinmetz,  Schenectady,  N.  Y.;  Wam 
Clark,  President  of  the  Franklin  Institute;  Dr.  AlexaiH 
Humphreys,  President  of  Stevens  Institute  of  Technol  y, 
and  James  Mapes  Dodge,  of  Philadelphia.  The  member-it 
the  general  committee  are  as  follows:  Prof.  George  A.  H(H 
ley,  Chairman;  L.  B.  Eichengreen,  Secretary;  C.  C.  Tutw  r, 
Treasurer;  Dr.  R.  B.  Owens,  J.  A.  Vogleson,  Joseph  D.  IslU 
and  H.  A.  Hornor.  Tickets  are  obtainable  at  $2  each  flu 
C.  C.  Tutwiler,  1630  Real  Estate  Trust  Bldg.  Members  of  lie 
national  engineering  and  scientific  societies  of  other  ciis 
are  cordially  invited  to  attend  the  meeting  and  are  uiU 
to  subscribe   early. 

American     Society    of    Civil    Engineers — The    program   is 

Just  been  issued  for  the  46th  annual  convention  to  be'(>l 
in  Baltimore,  Mil.,  June  2-5.  The  headquarters  of  the  Soc  y 
will  be  at'  the  Belvedere  Hotel,  Charles  and  Chase  Sts.  A 
special  train  on  the  Baltimore  &  Ohio  R.R.  will  leave  Iiv 
York  on  Monday,  June  1,  from  West  23rd  St.,  at  1:50  p.; 
Liberty  St.,  2  p.m.;  Elizabeth,  2:28  p.m.,  where  connecn 
will  he  made  for  members  from  Newark  (connecting  tin 
leaves  Broad  St.,  Newark,  at  1:14  p.m.;  Philadelphia,  24th  tl 
Chestnut  Sts.,  4:17  p.m.,  Wilmington,  4:50  p.m.;  arriving,! 
Baltimore   at   about   6:10   p.m.). 

June  I.  In  the  evening  an  informal  reception  will  be  1 '' 
at  the  Belvedere  Hotel.  June  '1.  The  first  meeting  of  '« 
convention    will    be    held    at    10    a.m.,    and    will    be    addresd 

by     Hon.    James     H.     Preston,     Mayer     of     Baltli 

President    McDonald.      In    the    afternoon    there    will    be  a  M 

lourmii at     the     Haiti re     Country     Club.       The     busll 

1 1  ii--    convenes  a  I    8:30  p.m.     one  of  the   Import  n 

[oi    com  Idera  t  Ion    «  ill   be  the   pi  opoi  •  d   code   of  el  lib 
meml    d    bj    the    Hon    (1    of    Direction.      June  J,      T'.e   day   Will 
,1,   ,oted    i"    an    excursion    by    steamer   to    Annapolis   at    tin 
!,,    .ii    ,  ;    the  Seer-  turj    of   the    Navy.      June  4.      In   the  mo 
■    number  ol    h    I    i    addresses  will    be    made    on    thesulij' 
.,i    ■    i       planning    and    paving,    drainage    and    scwerai 
|i    iter  supply   and    Mitral  Inn.     The  al'ti  rni 
devoti  d    to   :i    numb-  r   of    in:  peeflun    irips.      In    the    • 

iiicinbu!       and     ■■  n.  •  i  .     will     I nterfalned    at     I  hi 

[lot    1    at    a    recepl  Ion    and    ball    |-i\  •  n    by    the    I  Oe  Ii 

of    Baltimore,      June   ."..       \    steamer    trip    will    bo    made   to 

. ,, .1 i       lilpbulldlnt;     plant     ol     the     Mnrj  land    si 

Co.,    at     Harrows    Point,    b>     Invlt: n    of    I-'.    VV.    W I,    Pri 

,l.  ,,i  n  ,  expected  that  a  lop  «  111  be  in  idi  H  Port  Howo. 
i  j    |n>  Itatlon   of  Gen     K    M     \\'i  aver.  Chief  -  rdnanci  .   I 

\  ,   in   Inspect    modi  i <   defense   sum  In   1 1 vi 

n,i     -    will    be   an    Informal    farewell    smoker    to    irbht 

ladlSI    are     Invite. I. 
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lc<s  Jama  isa 
a  IRav®s° 


1>y  Paul  D.  Fuqua* 

n  unusual  ice  jam  formed  above  a  temporary  pile-tres- 
bridge  which  serves  to  carry  Higli  St.  and  the  Ohio 
trie  Ry.  over  the  Great  Miami  River,  at  Hamilton. 
o,  during  the  latter  part  of  February.  The  river  had 
l  frozen  over  above  the  bridge  for  several  days  preced- 
rf  the  formation  of  the  jam.  but  no  trouble  was  antici- 


above  the  bridge,  at  which  pome  the  elevation  of  the  sur- 
face of  the  water  was  found  to  be  2y2  ft.  higher  than  be- 
low the  bridge  where  the  river  was  clear  of  ice. 

On  the  morning  of  Feb.  19,  the  County  Commissioners 
closed  the  bridge  to  traffic  and  employed  dynamiters  to 
shoot  out  openings  betw'een  the  bents  of  the  bridge  in 
order  to  relieve  the  pressure  due  to  heading  up  of  the 
Mater.  These  men  finally  succeeded  in  removing  the 
ice  under  the  bridge  from  between  two  or  three  sets  of 
bents,  which  lowered  the  head  of  water  to  about  1^  ft. 


Ioe  .T.ur  above  TTtctt  St.  Bridge,  Hamilton,  Omo 


(Tho  locomotive  crane  en  tin-  bridge  is  equipped   with   a    pile   hammer   for  breaking   up  the   Ice.) 

<>n  the  afternoon  of  Feb.  19,  a  small  locomotive  crane 
was  rented  Er a  local  contractor.    A  3000-lb.  pile  ham- 


ited  by  the  County  Commissioners  of  Butler  County, 
ho  bad  Imili  the  bridge  and  had  charge  of  its  mainte- 
ince.  The  river  here  is  aboul  120  ft.  wide  and  al  this 
-'I  in  depth  from  fi  to  20  ft.,  with  an  average 
!'!li  of  aboul   1  I  ft. 

"n  the  nighl  of  Wednesday,  Feb.  Is.  a  slight  rise  in 
e  river  broughl  down  considerable  loose  ice.  and  on  the 
Oruing  of  the  19th,  one  pile  in  each  of  two  adjacent 
Btl  on  th  npgtream  side  of  tin-  bridge  was  snapped  oil' 
"I  'he  te  the  bridge  was  thrown  as  much  as  one 

1,1  out  of  line.     The  jam  had    funnel   fm-  some    L200   II. 

Entrlnerlng    Co.,    I  >a  j  ton,    '  >hlo. 


mer  ».i-  hung  on  the  I'all  line  of  the  crane  which  was 
then  run  out  on  the  bridge  over  the  electric-railway 
tracks.  This  to.  I  was  of  greal  assistance  in  breaking  up 
the  jam  which  in  places  was  solid  to  the  bed  of  the 
stream.  By  swinging  the  hammer  back  and  forth  in  the 
water  alter  the  ice  had  been  broken  up  as  far  BS  (he  ham- 
mer would  reach,  the  louse  ice  was  kepi  agitated  and  was 
forced  between  the  bents  and  through  the  bridge. 

A  very  good  idea  of  the  appearance  of  the  jam  and  of 
the    method    of    using    the    crane    to    break    it    up    can    lie 

gained  by  referring  to  the  accompanying  view. 
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There  was  considerable  difference  of  opinion  among 
those  responsible  for  the  work  as  to  the  safest  and  best 
method  of  breaking  up  the  ice  jam  and  ice  held  which 
was  forming  upstream  above  the  jam.  The  quickest 
method  of  passing  the  ice  through  the  bridge  would  prob- 
ably have  been  to  have  the  crane  travel  from  one  bank 
of  the  river  to  the  other  and  break  up  the  jam  as  far 
as  it  could  reach  all  the  way  across,  and  have  the  dyna- 
miters follow  behind  the  crane,  shooting  off  the  lower 
end  of  the  jam  and  working  upstream  from  the  bridge. 
Had  this  course  been  adopted  and  a  second  rise  come  in 
the  river  after  the  low-er  end  of  the  jam  had  been  broken 
up  from  bank  to  bank  along  the  upper  side  of  the  bridge, 
no  doubt  the  whole  field  would  have  become  loosened, 
and  the  bridge  carried  out  by  the  impact  of  the  ice. 

The  plan  adopted  was  to  begin  in  the  channel  on  the 
east  bank  of  the  river  and  shoot  out  the  ice  from  between 
four  sets  of  bents.  A  channel  above  this  opening  was 
then  extended  upstream  by  dynamiting.  When  the  V- 
shaped  channel  had  been  opened  up  for  about  200  ft. 
above  the  bridge,  another  opening  between  bents  of  the 
trestle  was  shot  out  and  the  work  of  extending  the  open 
channel  upstream  was  continued  until  the  upper  end  of 
the  jam  had  been  reached,  which  oceurmred  on  the  after- 
noon of  Feb.  21.  At  this  time  the  open  channel  which 
had  been  shot  out,  lay  in  the  shape  of  a  "V" — 220  ft. 
wide  at  the  bridge  and'  extending  some  1200  ft.  upstream 
to  a  point  at  the  upper  end  of  the  jam. 

Sunday,  Feb.  22,  opened  very  warm.  At  noon,  the 
ice  was  quite  rotten  and  easily  broken  loose  by  the  dyna- 
miters. By  putting  off  four  or  five  shots  at  a  time,  they 
were  successful  in  sending  down  the  ice  in  large  fields. 
At  tin  bridge  the  hammer  was  kept  swinging  back  and 
forth  to  break  up  the  ice  before  it  should  strike  against 
the  piling  and  about  10  laborers  were  kept  busy  under  the 
bridge  with  pike  poles  to  guide  the  ice  between  bents  and 
through  tic  bridge. 

i.  eat  progre  -  was  made  on  Sunday.  By  5  p.m.,  the 
above  the  fridge  had  been  cleared  of  ice  with  the  ex- 
ception of  one  patch  near  the  wesl  bank  which  was 
grounded  on  a  gravel  bar  and  which,  on  account  of  eddy 

water   at    this   point.   was    Hot    considered    dangerous.      The 

tin  rmometer  fell  to  about  I Sunday  afternoon,  fol- 
lowed Monday  by  a  blizzard.  Practically  the  entire 
.Mi. mil   River  was  frozen  over  during  the  next   lew  days. 

,    -topped    the    inowmciil    of    floating    ice.       When    the 

icc  from  tin-  freeze  began  to  g t.  laborers  with  pike 

pole-  were  stationed  at  the  bridge  to  guide  the  ice 
through,  thus  preventing  another  jam. 

The  primary  cause  of  the  starling  of  the  jam  was  the 
presence  of  a  line  of  2xl0-in.  horizontal  longitudinal  brac- 
ing, for  the  full  length  of  the  bridge,  mi  both  the  upper 
and  lower  sides.  This  bracing  wa    loi  ated  at  about  the  ele- 
:  face  of  the  water  h hen  the  jam  atarted, 
'I  ,     jam  after  being  fullj    formed,  covered   an   area   of 
ind  had  an  average  thicknee    of  probabl] 
•  with  a  maximum  thickness  of  possiblj   Hi  ft. 
(  on  cour  occurred  iii  the  bottom  of  the  river 

.Incli  were  first  opened.     Accurate 

table  to  detei nunc  the  an ni  id'  scour 

which  occurred  at   this  time,  l.m   by  comparing  a  cross- 
in    of    the    li    I  ifter    the    jam.    H  ilh    the    CTO 

n  v.  hen  the  bridge  wa-  built,  0  wa    e  I  imated 

that    the    bottom    had    heeii    cut    out     I    to    .'>    ft.    at    I  h.     IhuI 
which  f]   lip. 


About  1500  lh.  of  10%  dynamite  was  used  on  the  f 
days  during  which  ice  threatened  the  bridge.  It 
prepared  in  a  shanty  adjacent  to  the  bridge  and  can 
out  in  bundles  to  the  men  on  the  ice.  Two  sticks  to 
shot  were  generally  used,  only  one  of  which  was  pri 
with  cap  and  fuse.  Early  in  the  fight  it  was  found  t 
dynamite  exploded  on  the  surface  of  the  ice  was  prac 
ally  wasted,  and  that  comparatively  deep  shots  were  it 
effective  than  shallow  ones.  In  the  shanty,  the  dynait 
was  made  up  for  use  by  securely  tying  the  sticks  to 
end  of  an  ordinary  4-ft.  building  lath.  On  the  ice, 
firing  squad  drilled  the  holes  four  to  five  feet  deep  v 
pike  poles  and  when  they  were  all  ready,  lighted  the  fi 
and  pushed  the  lath  as  far  down  in  the  ice  as  possi 
It  was  also  found  that  by  taking  advantage  of  the 
rent  in  the  river  to  remove  the  ice  which  had  been 
loose,  assisted  by  a  few  men  with  pike  poles,  much  be 
progress  could  be  made  than  by  shooting  in  dead  wa 

The  cost  of  the  work  of  removing  the  ice  jam,  anc 
putting  the  bridge  back  in  good  condition  afterwf 
was  about  $1800.  The  original  cost  of  the  bridge 
approximately  $11,000.  The  work  was  done  under 
direction  of  the  County  Commissioners  of  Butler  Cmi 
with  Fred  M.  Hammerle  as  County  Engineer. 


2>©es\E&  Viisvdl^ncft  aira  EimdlE®.  wih 
a.  IR©Mnirsg|<=ILiiiftt  Draw  S-psiini 

The  first  link  in  a  through  railway  connection  beta  I 
the  south  end  of  the  Indian  peninsula  and  the  Islam  I 
Ceylon  was  completed  when  the  Pamban  channel  via,  ■ 
was  formally  opened  on  Feb.  24,  1911.  The  viaducl 
6776  ft.  long  and  extends  from  Toniturai,  in  Indial 
Pamban,  on  the  Island  of  Rameswaram.  The  railwa  I 
continued  across  the  island  to  newly  built  piers  at  1  )• 
ishkodi,  where  passengers  and  freight  will  take  stea 
lor  a  22-mile  trip  across  the  strait  known  as  Ados 
Bridge  to  the  Island  of  Manar,  to  which  point  the  Cew 
railway  system   has   been   extended. 

The  connection  of  the  island  to  the  mainland  has  In 
projected  for  many  years  but  has  been  postponed  mi 
count   of  the  excessive  cost  ;  the  new  system  is  a   sic 
ward    the1   complete    rail    connection    hut    the   crossing 
Adam's    Bridge    is    left    for   the    future.      The    recent    (B 
,struction,  however,  substitutes  a  continuous  railway  lU 
with  an  intermediate  one-hour  ferry,  for  the  old  daie 
mis  ami  tiresome  ship  passage1  from  Tutieotrin  to  ( 'of  i 
ho.  a  distance  of    I  oil   miles. 

The    Pamban    Viaduct    consists    of    1  15    plate-gii 
spans,   varying  from    in  to    I  I    ft.,  and  an   interned 
Scherzer   rolling-lift    draw    span    of   289    ft.    clear  m 
ing.      The   piers    for   the  girder  spans   are   of  granite 
sonry  in  cemenl   mortar,  with  concrete  footings  indcj 
ii     tee!  cylinders  founded  on   hard  calcareous  sandste 
'fin'  reef  con-isls  of  large  blocks  partly  above  water,  r 
ing  on  softer  sandstone  on   a   stratum   of  compact   Bffl 
Though  the  reef  is  partly  awash,  in  some  places  the  <\>L 
id'   water  even   at    low    tide    is   as   much   as   li    ft.,    the  t  i 
\  a  rial  ion   being  ahoiit    3   fl . 

Erection   of    Draw    Span 

The  Scherzer  Rolling  Lift    Bridge  Co.  have  forward 
l-    ii     the    following  account    of   the  erection   of   the  .1 
pun,  a  unique  piece  of  work,  owing  Iii  the  primitive  In 

and    mai  lulu  r\    a\  allahlc. 
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Fins.  1-5.    Views  ox  the  New  Viaduct  Linking  l\m\  to  Ceylon 


Pig     1.      Lookin       over    the    viaduct    toward    India    from    the 
the    viaduct.       Fig.    3.     The    span    raised.       Fig.     J. 
d   some  of  the   motive   power. 

I'iic  substructure   for  the  Soherzer  bridge  consists  of 

i  9-ft.  diameter  and   two    I'.'-I'l.   diameter  cylindrical 

ri  at  ca.li  side  of  the  channel.     The  cylinders  of  ■"•  r 

iteel   plate  with   bolted   water-tight  joints  arc  in  sec 

M,  extending  down  about    15  ft.  below  mean  sea  level 

turn  of  stiff  yellow  clay,  and  arc  filled  with  con- 

•c    The  cylinders  on  the  I'aniban  side  "ere  sunk  with 

air  lock   but    those  on    the  Toniturai   side   were  Mink 

and  divers.     To  facilitate  the  sinking  of  thes-e 

inders   an   artificial    island,   on   each   side,  about    60    Et. 

itfe,  was  made  of  coral  boulders  and  concrete  in  sackh 

itbin  a  timber  crib  and   covered   with  clay  and 

The  erect i if   the    Scherzer   bridge   was   carried   out 

rial  ivc  I  ndian  labor,  and  to  prevent  interference 

.1  mo  the  leaves  were  erected  in  a  position   in 

mil    GO     to   the  horizontal   with   high   wind   and 

irrenl   prevailing.     The  bridge  is  of  the  double- 

if.  through  type,  for  single  track  of  3  ft.  3%  in 

f  '.''.'.">  ft.  between  bearings,  and  a  width  ol 

ft.  between  center  lines  of  trusses.    The  two  leaves  are 


FiK     2      The   draw    span    with    ad 

the    draw    span.        Fig.    5.      Operators 


hand  operated  and  can  be  opened  to  an   inclination  of 
about  82  . 

The  erectors  were  Moplahs,  who  are  natives  of  Mala- 
bar Coast  on  the  western  side  of  India.  They  were  em 
ploved  by  two  contractors,  Achilla  Kooty  and  Chinna 
l'.awa.  each  of  whom  had  been  awarded  the  erection  con- 
tract for  one  leaf  and  had  previously  erected  the  10-ft. 
girder  spans.  This  division  of  the  work  necessitated  two 
sets  of  erection  plant  and  equipment,  but  the  rivalry 
created  (although  not  exactly  Friendh  at  times),  did 
much  toward  expediting  completion  of  the  bridge.  The 
Moplahs  did  not  have  much  previous  experience  of  bridge 
erection,  but  were  strong  and  active  and  skillful  in  rig- 
ging work.     All  other  labor  was  employed  directly  bj 

the   South    Indian    K\ .   Co.,  and    was  composed    niainh    of 

Vnglo-Indians  (Eurasians)  and  Tamil-  as  Eoremen.  en- 
ginemen,  mechanics,  rivet  inspectors,  painters  and  boat- 
men, in  addition  to  th  both  Bexes. 

The  Scherzer  bridge  material,  -hipped  from  England, 
arrived  in  July,  1913,  and  was  transferred  about  two 
miles  from  the  shore  to  pontoons  and  lighters  or  native 
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boats.  The  pontoons  and  lighters  were  towed  by  a  launch 
or  poled  by  Indian  boatmen  to  Toniturai,  where  the  ma- 
terial was  unloaded  and  stored  with  the  exception  of  the 
track  girders  and  segmental  girders  and  the  anchorage 
columns,  which  were  taken  directly  to  the  artificial  is- 
lands at  the  bridge  site. 

The  average  hours  of  work  were  about  ten  per  day,  and 
work  was  carried  on  continuously,  on  Sundays  as  well. 
Erection  work  commenced  on  July  20,  1913,  with  the 
(hilling  of  holes  in  the  anchorages  for  the  anchorage  col- 
umn splices.  The  anchorages,  about  36  ft.  long,  had  been 
embedded  30  ft.  in  the  concrete  of  the  9-ft.  cylindrical 
piers,  during  construction  of  the  substructure.  The  12- 
ton  track  girders  were  then  moved  and  hoisted  into  place 
by  means  of  tackle  and  hand  winches  and  a  gantry  or 
framework  of  teak  poles  lashed  together,  on  each  island 
which  had  been  left  standing  after  being  used  on  the  sub- 
structure work. 

Erection  of  the  fixed  portions  for  each  leaf  proceeded, 
the  anchorage  columns  being  placed,  and  subsequent  ma- 
terial was  brought  to  the  islands  as  needed.  Because  of 
the  small  space  on  the  islands,  only  a  few  pieces  could 
be  brought  at  a  time  from  the  store  yard  at  Toniturai 
There  the  pieces  required  were  marked  and  workmen 
-i hi  from  each  of  the  erection  gangs,  loaded  them  on  flat 
cars  with  the  assistance  of  a  10-ton  railway  crane.  The 
materials  for  each  half  of  both  leaves  had  been  painted  a 
distinctive  color  in  addition  to  the  erection  marks,  so  the 
mosl  illiterate  of  the  workmen  could  distinguish  them. 
The  cars  were  moved  to  a  pier  at  Eamen  Point  and  trans- 
ferred by  another  10-ton  crane  to  pontoons  or  lighters, 
which  were  poled  out  to  the  islands  at  the  bridge  site. 

Riveting  was  performed  by  pneumatic  tools,  as  well  as 
the  drilling  and  reaming  necessary,  for  which  a  steam- 
driven  compressor  plant  was  installed  mi  each  island. 
<  loal  and  water  for  the  compressor  engines  and  other  sup- 
plies were  broughl  to  the  islands  by  boats.  The  riveting 
done  was  a  source  of  annoyance  at  first,  due  to  the  inex 
perience  of  the  workmen,  bu1  as  the  work  progressed  the 
riveting  improved.  The  workmen  soon  acquired  experi- 
enci   and  were  able  to  drive  good  rivets  at  a  rate  of  250 

a  day  per  -quad. 

When  the  fixed  portion-  of  the  bridge  had  been  ere*  led 

and   the  segmental  girders  and  soi I'  the  subsequent 

pieces  placed  and  blocked   up  in  their  proper  positions, 

(in   ejantrj  poles  tor  erecting  were  removed  and  the  coun- 

sembled.     Riveting  followed  closely  or 

erection,    and    after    complel of    the    counterweigh! 

■  ,-in.  teak  wood  Eor  the  adjustment  pock- 
ets were  pui  into  place  in  tin  boxes  by  Indian  carpenters 
from  the  construction  work-hop  ai  Toniturai.  Although 
like  ill''  other  Indian  workmen,  use  tools 
and  method-  thai  do  nol  wholly  conform  with  America 
and   European   idea    and  had   little  knowledge  of  plans, 

".a-   good.      In   one   re-peel,   Ihey   have   the   ad 
\anla  fi  adl  p(       m       n  i  .pie  lie  o  I  I  ng    their    haildi- 

i  mil   ,•.  iih  lie  ii   Footcraft,     Stai  ks  or  cribs  of  old  railway 

ties  were  placed  to  support  the  counterweigh!  wings  dur 

ani  ed  i  ondition  ol  i  he  Lave-,  and  runway* 

were  buill  for  plai  ing  thi   &  !>i  ite     The 

work   of  mixing  and  terete   Eor   the  counter 

\  mai ! iih  ei  .,i  i  .  .  ii    ,i    .  apacity 

mounted  on  a  poi  red  ai  each  i  hue' 

i      being  I ght   al ide  oi 

A     the    bati  he     of   com  rete    were    mi ned,    they    were 


dumped  upon  the  deck  of  the  scow  and  shoveled  into  si; 
vanized-iron  dishes  about  12  in.  diameter  and  5  in.  dee 
The  concrete  was  carried  up  the  runways  in  thee  ih-| 
by  the  coolies  comprising  young  boys  and  women  of  ; 
ages,  ami  passed  along  to  be  deposited  in  the  counte 
weight.  In  this  way  as  much  as  2  cu.yd.  per  hour  eou 
be  placed.  While  the  concreting  was  going  on,  the  ere 
tion  and  riveting  were  also  progressing.  Two  pan 
lengths  of  top  chords  for  each  truss,  the  adjacent  w< 
members  and  the  machinery  floor  and  bracing  for  ea< 
leaf  were  in  place,  when  an  erection  derrick  was  a 
sembled  to  rest  on  the  top  chords  of  the  second  panel 

By  means  of  these  erection  derricks  the  web  member 
chords,  floor  and  bracing  members  were  hoisted  up  at 
bolted  in  place  in  logical  sequence.  The  jibs  of  the  de 
ricks  were  30  ft.  long,  so  that  the  erection  could  be  dot 
one  panel  length  ahead  of  the  derricks.  The  derriel 
were  moved  up  along  the  top  chords  one  panel  at  a  tin 
as  the  erection  progressed,  by  means  of  blocks  and  tack 
attached  to  the  top  chords,  and  then  securely  lashed  i 
place.  The  hoisting  was  done  with  the  hand  winch 
down  on  the  islands  and  the  jibs  were  swung  up  or  dow 
with  hand  winches  on  the  derrick  platforms. 

Erection  was  interfered  with  to  some  extent  by  tl 
strong  winds,  especially  about  the  middle  of  Octobi 
when  the  southeast  monsoon  was  concluding  with  a  fin; 
blow.  The  southwest  monsoon  commenced  in  May  an 
concluded  in  October,  when  the  wind  alternated  bctwee 
southwest  and  northeast  with  intervals  of  calm,  until  tl 
northeast  monsoon  set  in  late  in  October,  with  occasion: 
storms  and  an  average  daily  rainfall  of  about  two  niche 
Notwithstanding  the  weather  conditions,  the  erectio 
and  greater  portions  of  the  riveting  were  completed  an 
the  operating  machinery  was  set,  so  that  the  west  lei 
of  the  bridge  was  operated  to  the  closed  position  for  il 
first  time  on  Xov.  15  and  the  east  leaf  three  days  later. 

After  the  slight  adjustment  in  alignment  of  the  l« 
leaves  had  been  done  and  the  bracing  riveted,  track  mi 
h  rials  were  laid.  While  this  work  was  being  dene,  il 
bridge  was  kept  in  the  closed  position.  The  work  ha 
to  be  carried  on  with  a  view  to  the  necessity  for  openil! 
the  bridge  for  navigation  whenever  a  ship  was  sighti 
Usually,  at  least  one  ship  per  day  passed,  but  no  intei 
ruption  to  navigation  occurred. 

Much  delay  was  caused,  not   only  on  the  bridge  cor 

struction   but    < ther   construction    work   of   the    fndi 

Ceyl lonnection  by  four  days  of  stormy   weather  at  tli 

end  of   November.     Many  miles  of  railway  embankmen 
on  the  Island  of  Ramesvvaram  were  damaged,  as  were  Hi 

isl Is  al   the  bridge  site,  (hough   the  bridge  showed   i 

elfeet  of  I  be  storms.  On  I  be  east  island,  sliccl  piling  all' 
lop  tilling  were  washed  away,  so  that  only  half  of  Hi 
island  remained  above  water,  and  the  compressor  plan 
bad  I.,  be  removed.  The  damage  on  the  west  islan 
not  -I.  great,  bul  the  compressor  and  boiler  hail  to  Ii 
moved  because  of  sei  t  lemenl . 

The  firs!  Irani  across  the  bridge  was  run  through  Bl 
Dec.  II.  The  final  adjusting  and  riveting  were  cum 
pleted  al  aboul  Ibis  lime  l,\  [be  Moplahs.  I  he  laying  o 
track  material  a-  well  a-  the  net  I  ing  of  Ihe  operating  oa 
chinery  and  building  of  the  operators'  houses  being  pel 
formed  by  departmental  labor  of  the  railway  company 
Several  i rams  per  day  were  i hereafter  rim  over  the  bridi 
In  the  island  of  I'ameswaram,  carrying  ballast  and  ma 
hand  for  '"ii  Lructioil  ami  I'm-  repair.-  caused  by  tll< 
u  niii. 
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The  official  inspection  and  approval  of  the  bridge  by 
senior  inspector  of  the  government  of  India  occurred 
Dec.  29.  On  Jan.  1,  1914,  regular  passenger  traffic 
oss  the  bridge  commenced.  Thus  through  service  from 
mam  line  of  the  South  Indian  Eailway  to  Dhanush- 
,i  was  inaugurated,  and  the  ferry  service  between  Man- 
ual and  Pamban  was  abolished,  which  had  previously 
ved  the  immense  pilgrim  traffic  at  times  amounting 
more  than  thirty  thousand  passengers  per  day. 

Personnel 

Robert  White,  of  London,   was   Consulting  Engineer 

1  H.  P.  O'Shaughnessy,  Executive  Engineer,  on  the 

ire  work,  acting  for  the  South  Indian  Ey.  Co.     The 

ehvork.   including   the    lift   span,    was    fabricated   by 

nl.  Wrightson  &  Co.,  of  England.    The  lift  span  was 

ugned  by  the  Seherzer  Boiling  Lift  Bridge  Co.,  Chi- 

Jro,  111.,  under  the  direction  of  Albert  Seherzer.  Chief 

ligineer,  and  B.  L.  Larson  was  Eesident  Engineer  for 

h  Seherzer  company  during  erection. 


E&~OlFC 
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On  double-track  railways  equipped  with  automatic 
>ek  signals,  it  is  often  desirable  to  facilitate  traffic  by 
lering  a  train  to  take  a  siding  in  order  to  let  a  follow- 
y  superior  or  faster  train  pass  it,  and  it  may  be  desir- 
le  to  do  this  at  some  point  where  there  is  no  operator, 
lere  is  already  in  use  in  connection  with  telephone 
lin  dispatching  a  selector  system  employed  for  the  se- 
•tive  calling  of  stations,  and  in  order  to  meet  the  above 
priiement  this  system  lias  been  adapted  to  the  control 
'•take  siding"  signals  located  at  the  outlying 
itches  of  passing  tracks. 

This  arrangement  affords  practically  all  the  facilities 
a  train-order  station,  without  the  expense  of  the  op- 
the  dispatcher  can  cause  the  display  of  a  "take 
ling"  signal  at  any  siding  on  his  division  so  equipped, 
id  can  issue  orders  or  other  instructions  to  trainmen 
call  up  to  report  that  the  train  is  clear  of  the 
ain  track. 

Among  the  signal  exhibits  at  the  recent  Railway  Ap- 

Exhibition,  in  Chicago  (in  connection  with  the 

,i   of   the   American    Railway    Engineering    A.s- 

i  latum)  was  a  "take  siding"  signal  having  a  rectangu- 

attaehed  to  the  signal  post,  below  the  sema- 

ide.    To  give  the  order,  the  words  "take  siding" 

»peared  in  illuminated  letters.    A  semaphore,  disk,  light 

other  form  of  signal   may  be  used,  as  desired.     The 

likiI    ie  controlled  by  a   key  in   the  dispatcher's  office, 

ie  two  line  wires  of  the  selector  and  telephone  circuit; 

■  i  tor  mounted  r  near  eai  h  "take  siding"  aig- 

A  local   battery  of  potash  cells  supplies  energy  to 

gnal  mechanism. 

To  display  the  "take  siding"  indication  at  a  certain 

ding,  the  dispatcher   turns   the   proper   Lev.  causing  a 

.  lectrical  impulses  to  be  transmitted  to  the  line, 

nis  operating  the  corresponding  selector  which   i  l>   es 

contact  and  completes  a  circuit   from  the  local  battery 

trough  the  signal  mechanism.    The  operation  of  the  sig- 

;il  in  being  displayed  or  released  causes  the  operation 

cial    "answer-hack"   device   which    produces   an 

udible    indication,    informing    the    dispatcher    that    the 


signal  has  operated  and  that  the  proper  indication  is  dis- 
played. 

Being  installed  in  automatic  block-signal  territory, 
there  is  no  reduction  of  safety,  as  the  automatic  signals 
provide  against  any  danger  that  might  result  from  mis- 
understanding of  or  failure  to  obey  the  signal.  The  only 
effect  would  be  that  the  faster  train  would  have  to  con- 
tinue behind  the  slower  train.  The  cost  of  installing  a 
"take-siding"  signal  in  connection  with  a  selector  system 
is  small  and  depends  principally  upon  the  type  of  signal 
used. 

This  new  feature  in  signaling  equipment  is  being  in- 
troduced by  the  General  Railway  Signal  Co.,  of  Roches- 
ter, N.  Y.  The  cost  of  installation  is  said  to  be  small, 
only  very  simple  equipment  being  required.  This  sys- 
tem can  be  adapted  also  to  the  usual  train-order  signals 
at  stations,  so  as  to  notify  a  train  crew  to  stop  and  call 
up  the  dispatcher  for  orders. 


tor  &  4S°aBa0  W^ter  Vak© 
The  accompanying  view  shows  a  23,000-lb.  manganese- 
bronze  valve  casting  in  the  rough,  cast  and  to  be  ma- 
chined for  the  Board  of  Water  Supply,  New  York  City, 
by  the  Exeter  Machine  Works,  Pittston,  Penn.  The  total 
weight  of  the  completed  valve  will  be  30,000  lb.  It  is 
a  48-in.  riser  valve  of  which  25  are  being  made. 

The    same     manufacturers    are     making    six     valves 
of     this     kind,     72     in.     in     diameter,     of     a     total 

weight  of  46.000  lb. 


each.  For  the  whole 
order  from  the 
Board  of  Water 
Supply  1,000,000  lb. 
of  manganese  bronze 
will  be  required. 
The  tensile  strength 
of  the  castings  runs 
as  high  as  75.000  lb. 
in  many  cases  and  of 
the  forged  rods  to 
over  80,000  lb. 

These  valves  are 
semiautomatic  in 
their  action  and  are  called  riser  valves,  because  one  is 
placed  in  each  riser  pipe  in  the  shafts  of  the  City  Tunnel 
Of  the  Catskill  Aqueduct.  They  are  the  last  means  of 
shutting  the  water  of  the  funnel  from  the  connections  to 
the  subsurface  mains  in  the  streets.  At  the  top  of  cadi 
riser  is  a  bronze  shaft  cap,  or  three-way  branch  casting, 

Oil  the  side  outlets  of  which  are  bolted  bronze  gate  valves. 

Beyond  these  bron  e  gate  valves  will  be  placed  the  usual 

cast-iron  valves  for  the  ordinary  control  of  the  flow  of  wa- 
ter from  the  tunnel  to  the  sen  ice  mains.  In  case  of  a  large 

break  in  a  street  main,  or  other  accident  causing  a  very 
excessive  flo*  through  the  riser,  the  increased  velo<  ity  will 
cause  the  riser  valve  to  close.  The  valve  may  also  be 
closed  manually  from  the  chamber  at  the  top  of  the  shaft, 
or  from  a  distant  controlling  apparatus.  To  prevent  ob- 
jectionable water-hammer  in  the  pipe  system  or  tunnels, 
the  riser  valve  is  prevented  from  closing  too  rapidly  by 
means  of  a  dashpoi  and  piston  which  form  an  integral 
part  of  cat  h   user  \al\e. 
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Hew  Sfono-ps  foir  &h±®  ILaffimai   Loco= 

The  works  of  the  Lima  Locomotive  Corporation,  at 
Lima,  Ohio,  occupy  a  triangular  tract  of  land  of  about 
42  acres,  lying  between  the  Cincinnati,  Hamilton  &  Day- 
ton R.B.  and  the  Lake  Erie  &  Western  R.R.  The  plant 
formerly  had  a  capacity  of  about  300  locomotives  per 
year.  The  plant  as  now  enlarged  has  a  capacity  of  900 
locomotives  per  year.  Additional  land  has  been  pur- 
chased, and  new  buildings  erected,  while  changes  have 
been  made  in  the  old  buildings  and  the  track  layout.  On 
the  original  part  of  the  site  there  was  constructed  a  new 
erecting  simp,  142x385  ft.,  and  a  flange  shop,  100x176  ft., 
the  latter  forming  an  extension  of  the  boiler  shop  (120x 
444  ft.),  while  a  second  riveting  tower  was  added  to  the 
latter  shop.  On  the  additional  property  there  were 
erected  four  new  buildings:  tank  shop,  120x300  ft.;  ham- 
mer shop,  100x202  ft.:  smith  shop,  100x242  ft.;  and  pat- 
tern shop,  60x160  ft.  This  last  is  of  concrete,  while  all 
the  others  are  of  steel.      There  is  also  a  steel  building  for 


Erecting  Shop 

The  design  of  the  erecting  shop  is  shown  in  the  cms 
section,  Figs.  3  and  4;  while  Fig.  2  shows  it  part 
erected,  and  Fig.  5  shows  the  completed  framing  of  t! 
erecting  bay.  The  building  is  divided  into  two  bays.  Tl 
larger  one,  which  is  the  erecting  shop  proper,  is  80  ft.  1 
in.  wide  c.  to  c.  of  columns  and  50  ft.  high  to  the  both, 
chord  of  the  roof  trusses.  The  smaller  one,  which  is  tl 
machine  shop,  is  5!)  ft.  6  in.  wide,  and  has  an  upper  flo< 
for  the  lighter  tools.  The  headroom  is  2;!  ft.  !>  in.  f< 
the  lower  and  13  ft.  6  in.  for  the  upper  floor.  On  tl 
outer  side  of  this  bay  is  a  two-story  wing  about  20  £ 
high,  containing  shop  offices,  blueprint  rooms,  etc.  Th 
is  10  ft.  6  in.  wide  and  239  ft.  long,  extending  be  twee 
two  towers  for  elevators  which  serve  the  upper  floor  ( 
the  machine  shop. 

The  columns  of  the  main  shop  are  of  H-section,  con 
posed  of  two  15-in.  I-beams,  32*4  in.  apart,  with  a  32-ii 
web-plate  riveted  between  the  shorter  legs  of  angles  i 
5x3^2  in.,  the  longer  legs  of  which  are  riveted  1"  the 
beam  webs.  The  outside  columns  have  a  L5-in.  l-beai 
for  the  inner  and  a  15-in.  channel  for  the  outer  Hang 
This  section  extend-  to  the  crane  girder,  above  which  tl 
columns  arc  composed  of  four  flange  angles  and  a   14-ii 


~2    Old  Buildings 
2    New    Buildings  ■ 


Fig.  1.    Plan  of  the  Shops  of  the  Lima  Locomotive  Corporation,  at  Lima.  <>.;  Showing  the  New 
Buildings  and  Provision  for  Extensions 

the  coal-pulverizing  apparatus.      Fig.   1    is  a  plan  of  the     web-plate.    The  outside  columns  of  the  machine-shop  baj 

enlarged    plant.  are  of  similar  section  to  the  height  of  the  second  floor,  bill 

S|1||    Erection  Work  wi"'  :i  '•''"'"■  web-plate  ami  two  12-in.  channels  in  placj 

,,.,  ,  ,,  ,        ,        of  the    [-beams.      Above   this   level   thev  are  composed  0 

I  be  steelwork  conforms  to  the   Manufacturers  stand-      c  .  ,      ..  .        ,   . 

lour  angles  anil  a   1  fc-in.  plate. 
ard   Specifications.     It   was  given   i«"  coats  ol   graphite         ,„,     •   ,  -,■  .        ,  ..      ,,  ,  a 

.  .  ,      ,  ,,  ,•  1  he  intermediate  columns,  supporlmg  the  second   Hour 

paint,  one  applied  m  the  shop  and  the  other  after  erec-  ,    „  ,  ,        ,  ,  ,  '    -,    ,  , 

are  composed  ol  two  12-in.  I-beams  placed  close  together 

"am  steel  erection  was  done  with  four  traveling  stiff-leg  with   ' 2''m-  ™ver  «,1atl's  riv,'tl'(1  ovor  ,l"'  lli,M-"s-     The8! 

derricks   of   50   tons    hoisting    capacity,   carrying   booms  columns    support    transverse    30-.n.    plate-girders,    upoi 

t.    long.      Thesi     were    of     tee!    construe! and  which  is  laid  the  remforced-i rete  Moor  slab,  the  alal 

the  boo,,,    wen   long  enough  to  place  the  roof  trusses  and  he'mg  strengthe I   by   longitudinal    concrete  beams  be 

monitor  roof  framing.    The  book  tile  for  the  roof  of  the  tween   the  girders.     The  earn-in"  rapacity  of  this  flooi 

erecting  -bop  were  handled  by  a  platform  elevator  in  a  is  I"11  lb.  per  sq.ft. 

timber  tower  al  the  middle  of  the  building.     This  plan!  Each   crane   runway   of  (he  erecting-shop  bay  has  Bi 

on  the  erecting     hop  i      hown   in    l'i Lr.  2.     The  80  lb.   rail  on  an   inverted    15-in.  channel   resting  on  thi 

Bteel   gang   numbered    about    85    men.      Work    wa     com  top  (lunge  of  the  runway  girder.     This  girder  ha-  n  web 

on  Jan.    12   and   completed    Mar.   8,    1913.     The  plate  'M)\'A/\  in.,  tied  to  the  columns  l>\  diaphragm  plates 

and  time  of  erection  of  thi    everal    bed  buildings  The  crane  runways  in  (lie  machine-shop  bay  have   10-lb 

rail      on    "  I    in.    I    beams.    \\  ilh     III  ill.    inverted    dill Is  el 

Build  i  m        Tlmi    "i  erection      the  two  outer  runways  only.     <>u   (he  inner  runways  (In 

D    i  i  rails  re  I   direi  ih    upon   I  he   I  beams.     The  runwav  trirrl 

ih i     bav  do  nol    rest   upon  t he  rolumns,  as  in  tin 

'•  diyi  i  1,1  ,i     ■  i  i   j      1 1  ii 

7  da  erecting     hop,  but  have  their  webs  secured  to  (lie  ends  ol 

pi I     15  in.    channels    which    are    riveted    across   the 
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es  of  the  columns.     In  the  flange  shop,  Fig.   6,  the 
ne  runways  are  20-in.  I-beams  resting  on  brackets  on 
columns,   and    tied    to    the    columns    by    diaphragm 
tes. 

The  columns  are  spaced  20  ft.  c.  to  c,  longitudinally, 
I  are  connected  by  lines  of  trusses  on  the  outside  (Fig. 
with  sway  bracing  in  some  of  the  panels.    The  chords 
these  trusses  are  channels  laid  flat  so  as  to  form  shrives 
the  sash  frames  and  curtain  walls.     The  roof  trusses 
connected  by  purlins  of  10-in.  channels  across  which 
laid  ^!  i  xv? !  i  -in.  T-bars,   18   in.  apart.     These  carry 
3-in.  book-tile   roof  covering,   tile   being  adopted  in 
Terence  to  concrete  as  the  work  was  done  during  the 
iter.     This   is  covered  with   composition   roofing. 
The  ordinary   monitor   roof   construction    is   not  used 
any  of  the  buildings.     The  erecting  shop  has  a  wide 
t  central  skylight,  with  a  30-in.  exhaust  ventilator  in 
h  panel.     The  machine  shop  has  a  continuous  butter- 
monitor,  with  its  top  sloping  upward  from  the  center 
thai  smoke  will  lie  guided  out  of  the  building  instead 
hanging    in   the    monitor.      This    has    the    structural 


at  the  north  end.  This  floor  is  served  by  two  75-ton  elec- 
tric traveling  cranes,  each  having  a  15-ton  auxiliary  hoist. 
The  crane  rails  are  39  ft.  10  in.  above  the  floor,  and  the 
clearance  under  the  crane  hooks  is  3?  ft.  for  the  main 
hoist  and  42  ft.  for  the  auxiliary  hoist.  In  the  machine 
shop,  each  bay  of  the  first  floor  is  served  by  a  15-ton  elec- 
tric traveling  crane,  while  the  second  floor  is  served  by 
two  electric  elevators  of  4000  lb.  capacity,  with  a  speed  of 
50  ft.  per  minute.  These  elevators  are  m  towers  on  the 
outside  of  the  wall  of  the  building. 

Flange  Shop  and  Riveting  Toweb 

The  flange  shop,  100x176  ft.,  is  an  extension  of  the  old 
boiler  shop  (120x444  ft.)  and  its  construction  is  very- 
similar  to  that  of  the  erecting  shop.  Its  roof  sheathing, 
however,  is  of  2-in.  matched  Norway  pine  instead  of 
book  tile.  As  shown  in  Fig.  6,  the  building  is  divided 
into  two  50-ft.  bays,  each  served  by  a  10-ton  electric  trav- 
eling crane,  the  height  from  the  floor  being  23  ft.  to  the 
crane  rails  and  24  ft.  to  the  hoisting  hook.  The  roof  of 
each  bay  has  a  butterfly  monitor  with   inclined   contin- 


Fig.  2.     Ki.n  iio\  or  nil'  Steel  Framing  of  the  Erecting  Shop 


ivellng  A-frame  derricks   with   100-ft.   booms  handle 

in.-  of  the  i 

raming  so  arranged  as  not   to  interfere  with  the  move- 

tanl  of  (lie  hinged  sash,  thus  avoiding  troublesome  joints 

be  steel  sasli  and   the   vertical   members  of  the 

oat  framing.    A  detail  of  this  is  shown  in  Fig.  3. 

The  walls  are  of  concrete  below  the  grade  line,  carrying 

2-in.  brick  walls  which  rise  to  the  level  of  the  concrete 

inflow  sills.     Between  the  tiers  of  windows,  the  walls  are 

■  on.  rete  on  "by-rib"  metal.     All   floors  are  of 

The  ninth  end  wall   is  of  brick,  and  brick  is 

For  the  office  « ing,  and  the  elevator  towi  i  >.  The 

nick  entrances  have  vertically  Bliding  wood  dooi  - 

led  by  band  and  counterbalanced  by  weights  on  cables 

The  ereeting-shop  floor  lias   four  longitudinal   tracks, 
ding  through  the  building  and  two  terminating 


I   the  steelwork.     The  elevator  tower  is  for  handling  the  book- 
lof  covering.) 

nous  steel  sash,  as  in  the  ma<  hine  shop.  A  wiim  20x50 
ft.  is  Imilt  along  the  -ide  of  the  boiler  shop  to  accommo- 
date the  hydraulic  accumulator  serving  the  boiler-rivet- 
ing machines. 

The  original  riveting  tower  was  at  the  northeast  cor- 
ner of  the  boiler  shop,  occupying  one  hay  at  the  north 
end,   or   a   space    20x30    ft.      The    new    tower    is   an    exaet 

duplicate  of  this  in  size  and  general  arrangement  i  Fig 
l ).  Km  h  tower  is  built  to  accommodate  two  30-ton  elec- 
tric or  hydraulic  cranes,  which  handle  the  boilers  during 
(he  riveting  operation,  before  and  after  which  they  arc 
handled  by  the  30-ton  traveling  crane  in  the  main  pari 
of  the  building. 

'The  riveting  towers  are  supported  at  the  north  end  by 
the   brick   wall  of  the  old   building,  and   at    the   sou 
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on  the  first  transverse  roof  truss.  To  provide  for  the  ad- 
ditional weight  of  the  new  tower  it  was  necessary  to  re- 
inforce this  roof  truss  and  the  columns  supporting  it. 
The  truss  is  of  the  Fink  type.  The  secondary  members, 
however,  do  not  receive  any  of  the  riveting-tower  load, 
which  is  carried  entirely  at  the  peak  of  the  truss.  It  was 
thus  a  comparatively  simple  matter  to  reinforce  the  truss, 
which  was  done  by  placing  two  12-in.  25-11).  channels  hor- 
izontally on  both  top  and  bottom  chords  and  riveting 
them  to  the  chords.  Double  sets  of  gusset  plates  were 
then  provided  at  the  peak  and  ends  of  the  truss,  being 
connected  to  the  flanges  of  the  channels. 

The  same  type  of  reinforcement  was  carried  out  for 
the  columns  supporting  the  truss,  the  reinforcing  chan- 
nels being  carried  down  about  2  ft.  below  the  crane  girder 
in  the  mam  part  of  the  building.  The  lower  parts  of  the 
columns  were  found  to  be  sufficiently  strong  for  the  ad- 
ditional load  without  any  reinforcement.  The  gusset 
plates  at  the  ends  of  the  truss  were  carried  over  and  riv- 
eted to  the  reinforcing  channels  of  the  columns.  This 
construction  is  shown  in  Fig.  6. 

At  the  north  wall  the  greater  part  of  the  load  is  carried 
by  the  center  pier,  and  this  is  reinforced  by  a  pilaster  on 
the  inside  which,  however,  was  added  after  the  building 
was  first  built.  It  was,  therefore,  deemed  necessary  to 
reinforce  this  pilaster.  This  was  done  by  constructing 
a  U-shaped  concrete  pilaster  around  the  brick  pilaster, 
and  bolting  it  through  both  the  latter  and  the  wall. 
Considerable  difficulty  was  experienced  in  providing  an 


Section 

of 

Middle  Columr 


Sjiith,  Hammer  and  Tank  Snors 
These  three  new  buildings  are  in  a  row  on  the  lie 
part  of  the  proporty.  A  runway  for  a  10-ton  elejp 
yard  crane  extends  along  the  east  front  of  the  buildin 
and  to  the  property  line,  a  distance  of  about  715  ft.  Tl 
width  between  rails  is  95  ft.,  and  the  height  from  tl 
ground  to  the  crane  rails  is  from  2iy2  to  261/,  ft.  Tl 
exterior  columns  of  the  three  buildings  are  designee 
carry  runways  for  lateral  yard  cranes,  and  are  extendi 
up  above  the   roof   to  the   desired   height,  as   shown  ] 


ia-"r,  s>/5ib.     ~io-cs 


Birrcing'  shown  by  doffed  I 
lines  is  at  bctf.  chords  of -trusses 


M¥/rc?  Winn       l,nes  is  or  Dorr,  cnoras  or  Trut 

360'C1vC.of<Ms.  Columns    -?2»»F_!™2Z ->• 

Part      Roof      Plan 


Base  for   Small 
Ou+side    Column 


Pig.  3.     Cross-Section  and  Roof  Plan  or  the  New   Erecting  Shop 


adequate  footing  for  the  pila  b  r,  on  accounl  of  the  prox- 

ag  machines,  etc.     This  difficulty 

i  -I  in   the  aei  ee  ity  of  underpinning  the  ad- 

of  the  north  wall   in  order  to  provide  for 

i    and    I'm  un     mai  hinery    foundations.     This   was 

finally  accomplished  withoul  interfe with  the  old  riv- 

The   foundation   immediately   under   the   pilaster   was 

(ir-l    i  course   was  built    al    1 1n* 

new  eleval  ion,  and   thi    pilastei       i  then     apported  by 

m  I'm    fooi ing.  The  concrete  Pool 
!.  .  md  the  com- 

pleted pilaster  was  limit  on  this. 


Pig.  7,  but  the  runway  girders  have  not  been  placed 
the  cranes  are  no1  yel  required. 

Smith    S •     This    is   a   one-story   building,    100x242 

li  .  bavins  n  cenlral  bay  70  I'l.  wide  and  I  wo  I.VI'I.  sidi 
bays.  The  roof  trusses  and  exterior  columns  arc  spaced 
20  ft.  apart  and  the  roof  has  a  monitor  of  the  type  iV 
scribed  above.     The  interior  columns,  however,  are 

In  ft.  apari  (Fig.  8),  in  order  to  allow  ample  room  for 
the  2-ton  revolving  jib  cranes   (of  20  ft.  radius)  which 

erve  the  furnai  es  in  the  side  bays.     Each  interior  column 

carrie     oi f  these  cranes,  and    no  overhead   traveling 

rrane  is  provided.  A  under  floor  is  used,  which  is  built 
up  with  the  cinders  coming  from  (lie  furnace  .     Al  one 
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13x47  ft.,   for  the   toilet    and   locker 


ner  is  a  wing 
mis. 

Hammer  Shop — This  is  of  the  same  cross-section,  but 
only  202  ft.  long.  Its  interior  columns  are  spaced  20 
apart,  instead  of  40  ft.,  and  are  designed  to  carry  5- 
,  (instead  of  2-ton)  revolving  jib  cranes,  the  radius  of 
eh  is  15  ft.     Like  the  smith  shop  it  has  a  wing  for 


■  Skylight 


Detail  of  End  Column  A 

(Showing  Door  Weights) 

Pig.    l.     Elevations  of  Framing 


—T9'-6't 

Part  End  Elevation 


up   Erecting  Shop 


[let  and  locker  rooms,  with  a  cinder  floor  for  the  shop 

ete  floor  for  the  wing.     In  one  corner  are  two 

;   heating  the  tank  shop  and  pattern  shop.    The 

inertly  monitor  roof  construction  of  these  buildings  is 

own  in  detail  in  Fig.  7. 

Tank  Shop — 'Phis  is  120x300  ft.,  divided  into  a  cen- 
al  60-ft.  bay  and  two  30-ft.  side  bays.  There  are  no 
onitor  roofs;  but  the  central  bay  rises  12  ft.  above  the 
hers,  and  has  an  18-ft.  skylight  along  the  center.  The 
or  is  of  concrete.  The  central  hay  is  served  by  two 
Mun  electric  trawling  cranes,  with  a  clear  height  of  26 
to  the  hook  of  the  main  hoist  and  2?  ft.  to  that  of  the 
inn  auxiliary  hoist.  Each  side  hay  has  5-ton  electric 
n'l  i  ranes  traveling  on  rails  II  ft.  above  the  floor. 
<>n  tin'  smith  side  is  a  one-story  wing  1  M  -j  ^ i '<  1 '  -  it.. 
a  huh  room.  On  the  north  side  is  a.  two-story 
hilt,  the  lower  floor  of  which  (  13^x71  ft.)  is  occupier] 
v  the  Bhop  office,  boiler  room  and  bicker  room.  The 
pper  floor,  I3l/ox50  ft.,  is  the  fan  room  fur  the  heating 
hint.  This  has  an  si/,-in.  floor  of  reinforced  concrete 
ipported  h\  a  brick  wall  cm  the  outside,  and  by  a  line 
i  18-in.  55-lb.  [-beams  mi  i  n    inside. 

Pattern   Shop 

iiiilding    i-  a    reinforced-concrete  si  mm  i  hit.   60s 
60   It.,   three   stories   high.      It    has   concrete   columns, 

-  and  roof,  and  brick  spandrel  walls,  with  steel  sash 

rattles.  The  firsl  floor  i>  used  as  the  woodworking  shop 
ad  the  two  upper  floors  for  pattern  storage.  The  Bei 
n'l  floor  is  of  girder,  beam  an  I  slab  construction,  while 
he  third  is  of  girder  and  cantilever  slab  construction.  All 
)OT8  arc  finished  in  concrete.  This  building  has  a  1000- 
elei  1 1  ic  ele\  ntor,   running  at   50  l'i .   per  minute. 

Shop  h  i  iting  Si  stbm 

The  heating  fur  tl reeting,  flange  and  lank  -hup-  i< 


by  the  blower  system,  with  the  air  recirculated.  The  pat- 
tern shop  and  the  offices,  toilets  and  other  minor  rooms  in 
the  remaining  buildings  are  heated  by  direct  radiation. 
All  blower  systems  are  based  on  a  temperature  of  60° 
F.  with  an  outside  temperature  of  10°  F.  The  main  parts 
of  the  smith  and  hammer  simps  are  nut  provided  with 
heat.  The  steam  for  heating  the  erecting  shop  and  the 
flange  shop  is  supplied  from  the  power 
plant.  The  steam  for  the  pattern  shop 
and  tank  shop  is  provided  by  boilers 
placed  in  the  new  hammer  shop. 

Erecting  Shop — The  erecting  shop, 
with  the  two  floors  of  tool  bays  at  the 
side,  presented  a  rather  difficult  prob- 
lem in  heating  due  to  the  height  of  the 
erecting  room  (60  ft.)  and  the  fact 
that  this  room  must  lie  kept  clear  to 
permit  operating  traveling  cranes  the 
full  length.  The  cubic  contents  and 
exposed   surfaces   are  as  follows: 

1.  Erecting  shop.  1,878,000  eu.ft.. 
2580  sq.ft.  of  S-in.  brick  wall,  42,300 
sq.ft.  of  cement  plaster  on  metal  lath, 
and  ■.'2,700  sq.ft.  of  glass.  2.  First 
floor  of  tool  bay,  628,000  cu.ft,  2980 
sq.ft.  of  8-in.  brick  wall,  2490  sq.ft. 
of  cement-plaster  wall,  and  8715  sq. 
ft.  of  glass.  3.  Second  floor  of  tool 
bay  470,800  cu.ft..  27,600  sq.ft.  of  ce- 
ment-plaster wall  and  7220  sq.ft.  of 
glass  surface.  The  total  heat  losses  were  taken  as  4,379,- 
000  B.t.u.  for  erecting  shop,  1,246,000  B.tu.  for  first 
floor  of  tool  bay,  and  1,843,000  B.tu.  for  second  floor  of 
tool  bay. 

Two  engine-driven  double-inlet  fans,  each  with  a  ca- 
pacity of  75,000  cu.ft.  of  air  per  minute,  are  located  on 
the  second  floor  of  the  tool   bay.     The   coils  are  of  tin 


Fig, 


COM  ei  i  TED  STEEL    l-'i:  IMING   OF 

Erei  ping  Shop 


New 


blow-through  type  and  were  originally  designed  I'm-  11.- 

600  Iiii.lt.  of  1  - i 1 1 .  pipe  each:  Imi  wmv  changed  to  Vento 

cast-iron  radiators  of  equivalent  capacity  in  square  feet, 

The  tool  hays  are  heated  by  means  of  sheet-metal  ducts 

located    near    the    ceilings,    provided    with    outlet-    lilted 

with  dampers.  For  heating  the  erecting  shop,  a  vertical 
sheet-metal  Hue  is  run  down  to  the  firsl  floor,  and  then 
masonry  ducts  (under  the  floor)  are  extended  the  full 
length  "f  the  exposed  wall.     Al   approximately  2(1  I't.  in- 
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tervals  air  is  introduced  at  the  floor  through  sheet-steel 
difEusers.  The  air  is  changed  everj  '.".'  minutes  in  the 
erecting  shop,  every  38  minutes  in  the  first  floor  of  the 
too]  bay  and  every  14  minutes  in  the  second  floor  of  the 
tool  bay.  All  air  is  recirculated,  and  under  maximum 
conditions  the  steam  requirements  are  estimated  at  250 
boiler-horsepower. 

Tank  Shop — This  has  an  average  height  of  30  ft,, 
with  1,188,000  cu.lt.  contents,  and  exposure  as  follows: 
1512  sq.ft.  of  8-in.  brick  wall,  19,247  sq.ft.  of  -lass,  40,- 
890  sq.ft.  of  cement-plaster  wall.  The  heat  loss  was  taken 


pacity  of  1:5,000  m.lt.  of  air  per  minute.     The  air  outij 
are  near  the  ceiling,  through  sheet-steel  ducts. 

Designees  and  Builders 

The  general  and  structural  plans  for  the  new  buil'diil 
together    with    the    plumbing,    tans,    hut-water    pip| 
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Fig.  6.     Flange  Shop  and  Riveting  Towers 


at  3,902,000  B.t.u.  with  a  resultanl  change  of  air  every 
17  minutes. 

Two  engine-driven   fans  with  a  total   capacity  of  80,- 

00 .ft.  per  minute  were  used.     The  heating  coils  were 

designed  for  a  total  of  13,460  1  in.l't.  of  1-in.  pipe,  which 
were  changed  to  radiators  as  above.  Under  maximum 
conditions  130  boiler  horsepower  will  be  required  for 
heating.  The  fans  are  located  near  the  first  floor  and  the 
warmed  air  is  introduced  near  the  ceiling  through  a  sys- 
tem of  sh<  i  t-metaJ  ducts. 

Flange  Shop— The  average  height  is  36  ft.,  with  648,- 

ii. ft.  contents.     The  heat  loss  was  taken  at   1,960,000 

B.t.u.,  with  a  resultant  air  change  of  air  every  '.'1  min- 
lo  ated  on  the  firsl  floor,  and  has  a  ca- 


steam   heating  and  elevator  equipment,  were  designed 
the  architect,  Albert  Ivahn,  of  Detroit,  with  Ernest  Wi 
as  assoeiate.     The  electric  lighting  and  the  mechaiii 
equipment  were  planned  by  G.  L.  Wall,  Vice-President' 
the  Lima  Locomotive  Corporation.     The  contract  for 
the  steel  buildings  was  let  to  the  Worden- Allen  Co.. 
Chicago,  the  work  including  the  masonry,  walls,  roGSJnj 
etc.,   for  the  structures  complete.     The  contract    fer 
eoncrete  pattern  shop  was  let  to  the  H.  G.  Spieker  (  . 
of  Toledo,  Ohio.    The  work  was  inspected  by  H.  C.  Ret, 
representing  the  owners. 

Tricked  in  Tricking  the  Water  Meter  Rentier — Water  c< 
sumers    like    other    patrons    of    public    utilities    oft. 
notion     that    meter    readers    save    themselves    the    trouble   ' 
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In  this  i  k  lii  Jumplni 


There  has  recently  been   established   in   Abilene  a  re- 
ding system  for  water  mains  and  services.    The  water- 
in  records  are  made  by  the  city  engineering  depart- 
,,t  and  the  private-service  records  by  the  plumbers. 
tefore  describing  the  record  system,  it  may  be  noted 
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By  Kexyox  Riddle* 


Abilene  Water  Works 

WATER  PERMIT 


Permit  JYo 


The  following  drawing  is  taken  from  the  plumber's 


authorized  to  hone  service  pipes 
ains,  to  supply  premises  situated 


I  connected  I   ,„  M, 
I   topped       » 

„ St. 

__  Sis.,  with  water. 


^ 


PLUMBER'S  RETURN 

Xo. - 

Abilene,  Kansas, _- 

The  following  is  a  compute  and  rxpjidt 
tAe  underground  icori  as  authorized  in  the  a(>< 
r"P  ■  made  to  the  fotlouing  described  u 

.    Connection ' 


.St. 


i    topped 


-~~pipt 


■■i.t/.ji   ' 


SERVICE  LINE 

Siu  Xind- 

McA  corporation  cock 

_  (ert  from  main  to  stop  box. 

feet  front  stop  box  to ««  <»/ 

St. 

feet  from  stop  box  to  stop  and  waste. 

f  have  inspected  the  aboee  described  job  of  plumbing 
and  find  it  as  reported  by  the  plumber. 


The  following  drawing  should  show  the 
work  in  different  colored  ink. 


Extension  or  Replacement  Permit 

ABILENE  WATER  WORKS 


_J    L 


Abilene.  Kansas. 

Permission  is  hereby  granted 


PLI'MIIER'S  RETURN 


The  following  ehanges  or  additions  hare  been  mode 
s  authorized  in  the  above  permit: . — 


/  hare  inspected  the  above  described  job  oi  plumbing 
and  find  It  as  reported  by  the  plumber 


1  I  ■  > i     i    Si  h\  ii  i     l'(i;M  ii 
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ll 


at  before  it  was  established  ii   was  nol  considered  to  be 

mind    work    in    Vbi 

Me. 

During  the  pnsl  year  we  have  mad.'  an  almosl  e plete 

cord  of  the  underground  water  lines  of   Abilene,   with 
,,  i.  iibnve   thai    ^1   other   worl    in   band. 

I<  in.,    K.ni. 


Water  Mains — Whenever  a  new  main  is  laid  all  useful 
information  regarding  it  is  recorded.  To  obtain  infor- 
mation on  existing  mains,  not  already  recorded,  every 
employee  of  the  engineering  department  of  the  city  takes 
and  turns  in  notes  on  such  mains  whenever  he  has  op- 
portunity to  do  so. 

The  system  of  records  consists  of  a  large  index  map. 
This  map  is  a  blue-line  print  with  all  the  mains,  hy- 
drants and  valves  drawn  in  with  colored  ink.  It  is  divided 

i       into  -10  districts  which  serve  as  an  index 

to  a  more  specific  record  of  the  mains  and 
specials. 

This  detailed  record  is  in  book  form. 
The  book  consists  of  40  pages.  Each  page 
is  an  enlarged  drawing  of  the  correspond- 
in--  district  on  the  index  map.  It  contains 
a  complete  and  specific  record  of  the  work, 
giving  the  size  of  the  main,  its  location 
with  reference  to  street  lines,  its  elevation, 
kind  of  pipe,  date  of  installation,  location 
of  valves  and  the  direction  of  turning 
them  off,  and  any  other  data  of  impor- 
tance. 

House  Services — The  accompanying 
forms  and  diagrams  show  our  records  of 
the  services  or  private  lines.  These  blanks 
are  filled  out  by  the  plumber  who  puts 
in  the  line.  Also,  these  blanks  are  ar- 
ranged to  care  for  all  replacements  and 
extensions.  Besides  obtaining  a  record  of 
private  lines,  it  will  be  noticed  that  a  brief 
history  of  the  main  is  also  secured. 

The  large  map  already  mentioned  serves 
as  an  index  to  the  records  of  private  lines. 
Along  the  mains  are  given  the  permit  or 
tap  numbers  of  each  service  line  to  its  cor- 
responding property.  At  one  glance  the 
desired  number  is  obtained,  ami  turning 
to  this  number  in  the  book  of  service-line 
records,  which  is  compiled  from  the  data 
turned  in  by  the  plumbers,  is  found  a 
complete  history  of  the  underground 
work. 

Valtje  or  Records — Where  records  of 
underground  work  are  lacking  a  large 
amount  of  money  is  spent  each  year  in 
locating  pipes.  For  instance,  on  a  resi- 
dence street,  a  half  mile  in  length,  about 
to  be  paved,  some  $60  were  spenl  in  ex- 
plorations—  a  common  experience.  Be- 
sides money  wasled  in  such  prospi 
there  are  other  losses.  W  an  example. 
after  hunting  Eor  several  days  for  a  cross 
in  a  LO-in.  main,  the  search  was  given  up 
and  three  1-in.  taps  were  made  Eor  the 
intersecting  2-in.  line.     After  the  trench 

had    been    tilled,    one   of    the    laborer-    struck 

u  itbin   I   ft.  of  the  excavation. 

-t   of  tin-  blundering  was :     Prospecting,  $10 : 
tapping   and    lead    i  om  15;  i  ross    (ol    no   use 

now  ),  $15;  total,  $  10.     If  records  of  the  specie 
1 1 ,pts  the  cost  of  tin-  '■'  in.  i  onnei  tion  could  nol  uai 

.  avation  and  refilling,  $2  ;  melting  ou1  2-in. 
plug  and  calking  new  joint,  $2  ;  total,  $4. 
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SYNOPSIS — The  use  of  gravity  switching  for  the  port- 
ing of  ears  in  niiiking  up  freight  trains  is  on  the  increase. 
The  following  article  describes  the  new  gravity  yard  just 
completed  ill  .1/ eehaniirille .  N.  )'..  for  the  Boston  S\ 
Maine  U.H.  II  covers  also  the  arrangements  for  car  stor- 
age ami  repair,  and  for  handling  the  locomotives  at  this 
division   terminal. 

An  example  of  the  extensive  work  now  being  under- 
taken in  the  revision  of  freight  yards  to  improve  railway 
operating  conditions  is  afforded  by  the  new  gravity 
switching  yard  of  the  Boston  &  Maine  R.R.,  at  Me- 
chanicviUe,  X.  Y.  The  Fitchburg  Division  of  this  road 
extends  westward  to  a  connection  with  the  West  Shore 
R.R.  at  Rotterdam  Junction,  X.  Y.,  and  connects  with 
the  Xew  York  Central  R.R.  at  Schenectady,  a  few  miles 
east  of  that  point.  These  are  the  main  connections  with 
western  lines,  and  at  Rotterdam  a  freight  yard  was  main- 
tained for  handling  the  eastbound  traffic  received  from 
these  r.>ad~.  At  Mechanicville,  20  miles  east  of  Rotter- 
dam, there  is  interchange  connection  with  the  Delaware 
&  Hudson  R.R.,  and  here  a  second  yard  was  maintained. 

In  order  to  improve  the  operating  service  and  the  yard 
facilities,  as  well  as  to  effect  an  economy  in  yard  work,  it 
was  decided  to  concentrate  the  work  of  this  terminal 
point  in  one  large  yard  at  Mechanicville,  and  to  do  the 
classification  work  in  the  yard  by  gravity  switching  in- 
stead of  by  the  ordinary  switching  methods  employed  in 
the  old  yards. 

At  the  new  yard,  which  is  now  in  operation,  the  east- 
bound  cars  received  from  other  roads  are  made  up  into 
solid  trains  for  different  points  on  the  Boston  &  Maine 
R.R.  About  60(1  ears  are  received  daily,  and  about  18 
trains  are  senl  out.  The  yard  is  about  two  miles  long 
and  comprises  two  main  features:  (1  )  the  receiving  yard. 
classification  yard,  and  auxiliary  facilities  for  switching 
:  i  2  )  ilie  engine  terminal  and  ear-repair  facilities. 
The  ear  capacity  is  about  3500  cars,  as  follow-:  receiving 

yard,   800;   classification    yard,    21 ;   hold   yard.   200; 

repair  yard,  200;  transfer  yard,  150. 

Entering  from  the  wesl  is  the  double-track  main  line, 
with  a  descending  grade  of  0.55$  and  a  curve  of  2°  30'. 
Tl  line  passes  along  the  north  side  of  the  yard.  In  gen- 
eral practice,  the  two  main  tracl  -  are  separated  and  pass 
around  opposite  Bides  of  the  yard,  so  as  to  avoid  cross 
witching  of  train-  entering  and  leaving  the  yard. 
At  tin-  yard,  however,  no  westbound  business  is  handled, 
bo  thai  there  is  no  necessity  of  spreading  the  main  tracks. 

To  tl" I  h  of  the  main  line  ie  a  dead-end    iding   I  ■" 

ft.  long,   from   which   leads   the   ladder  tracl    of   I  he   re 
I  yard.    The  thn  e  tracks  are  connected  by  a  pair 

ero         i  hown. 

The  recen  ing  yard  hae  10  tracks,  each  designed  to  hold 

1  with  a  cleai   I th  of  3200  ft.    Tie  \    (and 

ed  13  ft.  c.  to  e.,  excepi  thai  a1 
the  overhead  bridge  of  the  Hudson  Valley  Electric  Ry. 
the  two  middle  1 1  I  20  ft.  c.  to  c,  to  i  lear 

the  middh  i  nd  6f  the  yard  h 

No.   "i    ladder   with    No.     '  tance   between    frog 

91.41  'I         trd  has  a  4     curve  wesi  and 

i  of  the  bridgi      I     eastern  or  L 
end  i  i  No.  9  laddi  r  on  the  north 


and   a   No.    7   ladder    (with    Xo.   '.»    frogs)    on    the-  scih. 

Beyond  the  receiving  yard,  the  track  passes  a  tank  lid 
engine   standpipe   and   leads   with   a   6°    curve  onto L 
switching  hump.     From  the  summit,  there  is  a  steerlc- 
celerating   grade    followed    by    an    easier    grade    to   j 
through  the  classification  yard.  On  each  side  of  the  h 
is  a  runaround  track  on  the  ground  level,  26  ft.  from 
hump  track,  so  that  cars  needing  repair  can  go  direc! 
the  repair  tracks  and  cars  put  on  the  wrong  classificalm 
tracks  can  be  returned  to  the  west  end  of  the  yard  \M 
out  passing  over  the  bump.     To  the  north  of  the  hurnii 
the  caboose  yard,  having  three  tracks  525  ft.  long. 
the  south  of  the  hump  are  tracks  leading  to  a  pri 
coal  yard,  and  to  the  icing  house  and  stock  pens,  wi 
are  of  wood. 

The  cars  having  been  inspected  on  the  receiving  tra 
and  marked  to  indicate  their  destination  on  the  "lo- 
cation tracks,  a  yard  engine  pushes  a  train  of  about 
ears  to  the  hump,  a  grade  of  2%  about  230  ft.  long  lc 
ing  to  the  summit.  Here  the  cars  are  uncoupled, 
cars  are  started  down  beyond  the  summit  by  a  first 
celerating  grade  of  1  %,  75  ft.  long.  This  is  followec 
a  second  grade  which  is  2%  for  a  length  of  300  ft 
then  1%  for  100  ft.;  beyond  this  there  is  a  uniform  gi 
of  0.5%  through  the  classification  yard. 

The  scale  is  55  ft.  long,  of  150  tons  capacity,  with  a 
matic  recording  device,  and  in  order  to  reduce  the  im] 
of  cars  running  onto  the  platform,  the  rails  of  the 
proach  track  are  laid  on  concrete  walls  forming  an 
tension  of  the  scale  pit  walls.     The  scale,  however,  is  I 
yet  in  use.     At  the  summit,  a  rider  or  brakeman  mm 
each   car,   to  control   its  movement  on  the  elassificalj 
track.     There  are  nine   switchmen  on   the   classificatfl 
ladders,  and  each  car  is  chalked  to  indicate  its  destinatu 
or  track.     This  marking  is  done  at  the  receiving  track. 

The  classification  yard   is   approached   by   two   cenl 
ladder  tracks    (coming  from   the  hump)  ;   these   are 
ft.  apart,  and  between  them  is  a  track  for  a  gasoline  I 
to  carry  the  car  riders  or  brakemen  back  to  the  hut'. 
These  are  Xo.  7  ladders  with  No.  9  frogs,  and  a  dim! 
of  91.47   ft.  between   the  frogs.      This  yard   has  35  trftl  • 
each  2300  ft.  long  in  the  clear  and  holding  about  60  CI  • 
These  tracks   are   spaced    13    ft.   C   to   C,   except    that 
two  middle  tracks  are  17  ft.  c.  to  c.     The  north  track  i 
the  yard    is    16    ft.    from   the    main    track,   and    the   sei 
track   is   13   ft.   from   the   lir-d   of  the  two   running  tU 
which  provide  for  through  movement  through   the  U 
At  the  western  end.  the  yard  tracks  lead  off  in  opA 
directions   from   the  two  central   ladders,  bill    at    the  e 
end  the  yard  runs  to  a  point  between  two  outside  Ifli 
tracks,  with  the  same  frogs  as  al  the  west  end. 

It   will  be  noted  thai   I  here  is  no  departure  yard.    'I 
cars    are    classified    hj    destinations    in    (he   classificatil 

tracks,  and  are  thus  al  c  made   up  into  tram-  nd 

are  taken  out  directly  hv  (he  road  engines.  Thus  I 
ice  l  combine  the  functions  of  classi (leal ion  and  den 
ure  tracl  -,  and  for  this  reason  arc  fitted  with  com  pre* 

air  piping  for  testing  brakes.     It   »   he  noted  thai  ' 

ind  Terminals  <  'ommittec  of  (he  American  Kit 
>•  ,i-    Engineering    \    ocial ion,  in  its   1914   report,  sin 

thai  of  29  I ip  yards  16  have  and  13  have  nol  depaA 

yard  .  bu1  thai  report-  from    li  oi  the  e  favor  I  he  ofl 
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departure  yards.  The  advantage  is  in  keep- 
ing the  classification  tracks  free  of  trams, 
but  in  the  Mechanieville  yard  the  relation 
between  the  number  of  ears  and  number  of 
tracks  is  such  as  to  make  the  provision  of 
separate  departure  tracks  necessary. 

Between  the  hump  and  the  classification 
yard  are  the  transfer  yard  and  hold  yard 
(north  of  the  main  ladders),  and  the  re- 
pair yard  and  car  shops  (south  of  the  lad- 
ders). The  transfer  yard  is  for  consolidat- 
ing less-than-carload  shipments  into  full 
carloads,  thus  releasing  certain  cars  for  re- 
turn. It  has  seven  tracks  1000  ft.  long. 
The  middle  track  passes  between  two  trans- 
fer platforms  and  is  spaced  26Vo  ft.  from 
its  adjacent  tracks,  while  the  others  are 
spaced  13  ft.  c.  to  c.  The  hold  yard  leads 
out  of  one  of  the  classification  ladders,  and 
is  for  cars  which  are  held  for  orders _  or 
which  have  been  sent  over  the  hump  with- 
out the  proper  destination  being  known.  It 
has  five  tracks  1250  ft.  long. 

The  two  platforms  in  the  transfer  yard 
are  15  ft.  3i/2  in.  wide  and  800  ft.  long, 
each  having  concrete  walls  and  deck  and 
a  wood  canopy  roof,  as  shown  in  Eig.  2. 
Along  each  side,  and  embedded  in  counter- 
forts of  the  reinforced-concrete  side  walls 
are  posts  of  4-in.  cast-iron  pipe  filled  with 
concrete,  extending  about  8  ft.  below  the 
platform  deck  and  spaced  6  ft.  apart.  The 
deck  or  floor  is  marked  off  in  2-ft.  squares. 
with  all  joints  cut  through  the  concrete  and 
either  sanded  or  separated  with  tar  paper. 
The  concrete  mixture  is  1:2:3.  the  coarse 
aggregate  being  crushed  trap  rock  not  ex- 
ceeding y2  in.  in  size.  _ 

The  car-repair  yard  has  six  tracks  IdSU 
ft.  long,  each  holding  about  30  cars;  its 
four  outer  tracks  are  spaced  IS  ft.,  and  the 
two  middle  tracks  22  ft.  c.  to  c  with  a 
wheel  track  between  them.  The  entire  re- 
pair-yard space  is  planked.  The  car  in- 
spectors' shop  is  a  brick  building.  South 
of  this  yard  arc  the  oar  shop,  storeroom, 
lumber  storage  and  wheel-storage  platform. 
Between  these  buildings  and  the  icing  sta- 
tion is  laid  the  running  track  which  pro- 
vides for  movements   through   the  yard. 

The  engine  terminal  is  at  the  cast  end 
of  the  yard.  The  roundhouse  is  nearly  semi 
circular.  It  is  of  brick  construction,  with 
wood  roof  framing  and  monitor  and  wood 
smokejacks:  it  is  divided  into  three  sec 
tions  by  two  brick  Brewalls.  It  is  100  ft. 
wide  and  has  25  stalls,  the  two  tracks  at 
one  ,.nil  being  served  by  a  transverse  drop 
pit.  The  turntable  is  85-ft.  diameter,  oper- 
ated by  power,  and  there  is  a  space  80  Et. 
wide  between  tin-  and  the  roundhouse.  Op- 
e  the  roundhouse  are  28  open  tracks 
radiating  from  the  turntable  and  used  for 
holding  engines  making  a  shori  staj  or  not 
needing  roundhouse  service.     Pour  of 


L010 


B  XiiIXE  BE  I  N"G      N  El  S 


Vol.  71,   V,,. 


nt  the  east  and  one  a1  the  wesl  are  through  tracks,  but 
the  roundhouse  is  so  located  thai  no  running  track  en- 
ters it,  access  being  exclusively  by  the  turntable. 

To  the  west  of  the  roundhouse  are  the  machine  shop 
(170x200  ft,),  blacksmith  shop,  tube  rattler  building, 
storehouse,  and  shop  office,  and  a  lavatory  and  locker 
room  for  the  enginemen  and  firemen.  The  machine  shop 
is  a  steel-frame  building  with  brick  walls,  and  the  other 
buildings  named  are  of  brick.  To  the  east  of  the  round- 
house is  the  steel  and  brick  power  house,  124x50  ft.  This 
will  supply  electric  current  for  lighting  the  yard  and 
buildings  and  operating  the  coaling  crane  and  other  ma- 


at  intervals  of  12  ft.  by  cast-iron  posts  on  concrete  pifl 
tals,  as  shown  in  Fig.  3.  The  concrete  of  the  slopes  I 
pedestals  is  faced  with  firebrick,  in  order  to  proteiiii 
from  disintegration.  The  bricks  are  laid  in  1:1  ceibt 
mortar,  and  on  the  slopes  the  vertical  joints  are  fl 
with  neat  cement  grout.  The  facing  bricks  of  the  pt  - 
tals  are  laid  up  in  the  forms. 

The  coal-storage  plant  is  shown  in  Figs.    I  and  5  j 
coal  being  stored  in  a  concrete  pit  250  ft.  long,  ha 
a  capacity  of  2000  tons.     The  coal  is  delivered  into  I 


>j< 4-J/~ >j 

I* '  s±6'!- >\k 


'< TZ&h 

E6-6  

Cross- Sec+i  on 

I'n..  2.    Freight  Transfer  Platform 

chinery;  it  will  supply  also  compressed  air  for  testing 
the  car  brakes  and  operating  tools,  and  hot  water  for 
heating  the  buildings  and  washing  out  the  locomotive 
boilers.  The  steel  roof  trusses  carry  a  90-ton  bunker  bin 
supplying  the  magazines  of  the  automatic  stokers  in  the 
boiler  room. 

All  road  engines  enter  and  leave  at  the  east  end.  An 
engine  entering  the  yard  will  stop  first  on  the  inspection 
pit  (75  ft.  long)  while  the  inspectors  look  it  over,  and 
then  at  the  ashpit  (170  ft.  long),  both  built  for  two 
tracks  15  ft.  c.  to  c.     Beyond  these  are  the  coal  storage 

140' 
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Fig.  3.   Engine  Ashpit 


pit  from  cars  standing  on  a  trestle  over  the  sloping    I 
of  the  pit,  and  the  trestle  approach  is  100  ft.  long,  wit 
grade  of  5%.     The  trestle  has   12-ft.  spans  compos© 
timber  stringers  (each  consisting  of  two  sticks  10x16 
resting  on  concrete  piers. 

The  locomotive  coaling  station  has  a  capacity  of 
tons,  and  serves  engines  on  four  tracks.  It  spans  the  I 
center  tracks  and  has  side  chutes  for  the  outer  trn- 
Between  the  coal  storage  and  tbe  coaling  station  tra  * 
a  gantry  crane  (Fig.  4).  with  a  track  of  15-ft.  gity 
525  ft.  long:  the  trolley  traveling  on  the  gravil 
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Fig.  5. 
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•  ■ii    ' he    trestle   to   tl I 

■■,1,       ii    I  i  ..  \il     "Tub   bucket       'flu-   crane   i-   used    lor  handl 

I  lie    coal     I  l  "III     -t"i  .1   '.      "i      1 I  U TS     to     t  lie    colli     pni'ki 

i  ii,  and   Him  the  water  station  and      or  from  curs  dirccj   In  Ihe  locomotives;  it   i,>    used  also 

renioi Ihe   a  lies    from    Ihe   u  lipil    and    loading  I'1 

i  l   ft.  wide  on  the  bottom       into  ear-.     The  water    itation   bus  I  wo  engine  stnndpi 
of  eai  b    I  rai  k    ha>  inji        et  our  i  nnliiii!   i  rni  I.  .  nnd  outline    are     uppl 

wall.     Tie  cai  ried   by  a      « ith    and   h  hile  tnkii  -   water, 

ed   of  a   pair  of   I '.'  in.    I  bean  i       d  \i    (lie  •  drome  on  i   end  of  the  yard   I  ho  'la     ifical 
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ks  and  the  engine  terminal  track?  unite  in  a  double- 
is  line  just  before   the  crossing  and  junction  of  the 
!  aware  &  Hudson  R.R.,  near  the  Union  station, 
he  tracks  are  laid  with  85-lb.  rails  on  the  ladders  and 
li.  rails  elsewhere;  the  ties  are  of  cedar,  in  gravel  bal- 
,  but  are  protected  by  tie-plates  on  leads  and  curves. 
:  yard  is  lighted  by  arc  lamps  of  1800  c.p.     Along  the 
situation  ladders  these  are  placed  50  ft.  high  and  300 
An  8-in.  water  main  extends  along  the  south 
e  property,  ending  at  the  50,000-gal.  tank  and 
ine  standpipe  at  the  west  end  of  the  hump.     This  is 
nected  to  the  city  main  and  serves  a  system  of  piping 
hydrants  with  connections  to  the  buildings  and  water 
ion.     A   compressed-air  main   leads  from   the   power 
se  and  supplies  a  pipe  system  for  testing  the  brakes 
cars   in   trains   and    in   the   repair  yard.      From    this 
n  extend  2-in.  and  4-in.  laterals,  leading  across  the 
sification  yard  at  intervals  of  500  ft.,  with  test  out- 
:  between  alternate  pairs  of  tracks. 
The  yard   was  planned   and  built  under  the  direction 
A.   B.  Corthell,  Chief  Engineer,  and  F.  C.  Shepherd. 
srineer  of   Construction,   Boston   &  Maine   R.R.     The 
■  lent  engineer  was  G.  II.  Gove.     The  general  contraci 
let  to  the  Wilson  &  English  Construction  Co.,  of  New 
rk,  which  did  all  the  grading,  tracklaying  and  ballast- 
as  well  as  a  considerable  part  of  the  concrete  work, 
e  roundhouse  was  built  by  the  H.  P.  Cummings  Con- 
iietion   Co.,   which  also  laid   the  water-piping  system. 
e  ear  inspectors'  building  and  the  transfer  platforms 
re  built    by  the   Nial    Brothers   Construction   Co.,   of 
oy,  X.  V..  and  most  of  the  other  buildings  by  the  H. 
lies    Line-    Co.,   of   Meriden,   Conn.      Work   was   com- 
need  in  August,  1912  and  was  completed  in  January, 
l  !      The  total  cost  was  nearly  $1,500,000. 


/afteir°Tajg>!hi& 
isa  I 
By 


>ew©ir= 


F.  J.  Foht! 


The  drainage  plans  for  several  square  miles  of  terri- 
fy in  the  southern  portion  of  Brooklyn,  in  the  neigh- 
rhood  of  Coney  Island,  Nheepshead  Bay,  Jamaica  Bay, 
.,  where  surface  elevations  are  low,  provide  for  a  sep- 
'Ui  of  sewers,  in  which,  in  most  eases  the  sani- 
ry  sewers  are  below  the  level  of  ground  water,  and  in 
I  cases  the  domestic  sewage  must  be  pumped. t  This 
ade  the  matter  of  water-tighl   pipe  joints  one  of  great 

.lice. 

At  the  beginning  of  this  work,  the  Bureau  of  Sewers 
id  had   no  experience   in   the  use  of  the  various  com- 

unds  offered  on  the  market    for  this  purpose,  and   bail 

ttlfl   information    in    regard    to    their    merits. J      It    was 

best,  therefore,   to  depend   upon  extreme  care  in 

ie  use  of  cement    mortar  with  a  hemp  or  oakum  gasket 

r  the  desired  results  until  tic  various  compounds  avail- 

i  he  thoroughly  tested.     The  lirsl   fe«  conl  racl  - 

I.   therefore,    pro\  ided    for   cemenl  mortar    pipe   joints. 

!|e   tar   was   mixed    in    the    proportion   of  one   to   one 

id  whs  liberally  used.  In  most  cases,  where  pipes  have 
en   laid   below   ground  water   level,   they   have   been    laid 

if  Sewei       Boroui  h   ol    B I  I    n 

"Stag.   N.-H-H."   Nov,   i;?.    1918     li    ertptl hi  ie 

Nc  ws,"    Mar.    19,    I '•  I  I.    ror   fli  tit  l<    bj     \     Elliott 
on  "Poured  Scwer-Plpc  Joints,"  to  which  Ho 

In  ii    ini'iisiiri'   :  ui'i'U  in.  iil;iry .—  I'M. 


in  a  concrete  cradle,  and  where  the  pipe  joint  is  not  bur- 
ied in  the  cradle  it  is  inclosed  in  a  cement  collar  at  least 
2  in.  thick  outside  the  bell.  When  the  contractor  and  in- 
spector can  be  relied  upon  for  careful  and  conscientious 
work,  a  pipe  joint  made  in  this  manner  and  allowed  sev- 
eral hours  to  set  before  water  is  allowed  to  rise  over  it 
will  be  practically  water-tight  under  heads  of  water  as 
great  as  8  ft.  These  individuals,  however,  cannot  always 
be  relied  upon,  and  a  very  slight  injury  to  a  joint  made 
in  this  manner  will  produce  a  leak. 

Use  of  a  CoMPOUNn  for  Joints 

A  compound  suitable  for  sewer-pipe  joints  should  pos- 
sess the  following  properties: 

(1)  It  should  show  no  deterioration  when  submerged 
in  either  fresh  or  salt  water  or  in  alkaline  or  acid  so- 
lutions of  moderate  strength.  Domestic  sewage  usually 
has  an  alkaline  reaction,  but  frequently  in  the  neighbor- 
hood of  factories  it  has  an  acid  reaction.  In  certain 
places,  ground  water  is  heavily  charged  with  alkali.  The 
life  of  the  sewers  as  water-tight  structures  will  be  meas- 
ured by  the  life  of  the  joints. 

(2)  It  should  melt  and  run  freely  at  temperatures 
not  greater  than  250°  F.  It  should  be  poured  at  a  tem- 
perature of  approximately  400°  F.  to  make  certain  that 
the  joints  are  thoroughly  rilled.  It  is  not  usually  possible 
in  wet  trenches  to  keep  the  ends  of  the  pipes  dry  and  the 
temperature  at  which  this  material  is  poured  should  not 
be  so  high  that  steam  is  rapidly  generated  where  it 
comes  in  contact  with  moisture  with  the  result  that  either 
the  compound  is  made  porous  or  the  runner  is  blown  out. 

(3)  It  should  adhere  well  to  the  glazed  surface  of 
stoneware  pipes  so  that  slight  movements  in  these  pipes 
after  the  joints  are  poured  will  not  produce  leaks. 

(4)  At  temperatures  which  prevail  in  and  about  sew- 
ers laid  under  stub  conditions,  the  compound  should  lie 
elastic  enough  to  permit  of  slight  movement  without 
fracturing  the  pipes,  but  should  not  become  soft  enough 
to  run  out  of  the  joints.  Such  movements  very  frequently 
occur  in  unstable  soils. 

(5)  It  should  not  be  composed  of  materials  which 
volatilize  rapidly  at  comparatively  low  temperatures  so 
that  men  working  with  the  ordinary  skill  and  care  of  the 
average  sewer  contractor  or  contractor's  foreman  can  use 

it  successfully. 

Ever]  material  on  the  market,  samples  of  which  could 
he  obtained,  was  tested  t"  determine  the  degree  to  which 
it  possessed  the  qualities  named.  They  were  all  found 
1 1 1.. re  or  less  defective,  so  that  they  could  not  be  used  with 
any  assurance  that   they  would  produce  permanently  tight 

joints. 

The  various  compounds  in   which  sulphur  is  used   were 

found  to  shrink  upon  cooling,  either  separating  from  the 
pipes  or  cracking  so  as  to  admit  water.  Compounds  hav- 
ing certain  oils  as  bases  disintegrated  rapidly  when  ex- 
posed to  the  action  of  alkalies,  although  they  resisted  the 
.■nil. .ii  ..t  .i.i.l  very  satisfactorily.  Certain  compounds 
having  bituminous  materials  (generally  pure  or  nearly 
pure  asphalt  bitumens)  as  bases  after  they  were  modified 
in  composition  somewhai  by  the  manufacturer-.,  were 
found  to  re- ist  the  a.  Hon  of  both  acids  and  alkalies  sat- 
isfactorily and   possessed  all  ot*  the  qualities  mentioned 

above.      *>ue   of    these    com ids    is    manufactured    in 

Brooklyn.  Both  "Jointite"  and  "Filtite,"  which  are 
manufactured  by  the  Pacific  Flush  Tank  Co.,  have  proved 
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to  be  very  satisfactory.  The  chemicals  used  in  these 
tests  were  a  V.  solution  of  hydrochloric  acid  and  1  %  and 
.v  ,  solutions  of  caustic  potash.  Samples  were  submerged 
five  days  in  these  solutions. 

"Jointite"  has  been  used  for  all  sewer  work  of  this 
kind  which  has  been  done  in  Brooklyn,  with  very  satis- 
factory results.  Experiments  were  also  made  in  the  lab- 
oratory with  this  compound  to  determine  the  highest 
temperature  to  which  it  could  be  safely  heated  and  the 
length  of  time  that  such  temperature  could  be  main- 
tained without  danger  of  carbonization  or  destroying  its 
flexibility.  As  a  result  of  these  experiments  and  later 
experience,  the  temperature  at  which  it  is  poured  is  al- 
lowed to  vary  from  350°  to  450°  F.,  depending  on  the 
diameter  of  pipe  and  the  season  of  the  year.  The  com- 
pound  is  not   held   at   this  temperature   longer  than   30 


I  Mortarcollar  has 
I  m  some  cases 
f -been -finished 
\    on  this  line 


t<  ■}-  Cement  collar  carried 

|         dom  to  concrete  cradle  — .^j 

Upper  surface  of  concrete  cradle 


~~  '     ~~ 


Sewer-Pipe  Joint  Made  with  Compound  and 

Protected  by    \   Cement-Mortar 

Collak,  Brooklyn.  X.  Y. 

minutes,   and    it    is   not    allowed    I..   be    reheated    and   used 
after  having  once  cooled. 

In  tin'  new  Coney  Maud  drainage  system,  and  in  other 

mi  the  Borough  where  the  depth  at  which  the  sew- 

re  laid   below  ground   water   is  not    more  than    I-.'   ft., 

;i-  -i  general  thing  then    is  absolutely  no  leakage  through 

the   joint-   except    III   I  n-e-   of  incident    of    pure   ni  relessi  le-S. 

V.'c  have  found  thai  the  spur  joint  where  a  branch  joins 

.mi  aewer  i-  frequently  carelesslj  mad.   and  admits 

water.    Caps  for  house  connection  drams  and  Eor  Bpurs 

.  [esslj    placed   with   the  Milne   result. 
How     i  mi    (  loMPOl  '-I'  -'or   i       \i.i     \l  Mil     \\li    I'lso- 

I    II  l> 

'I'l,,.  ;,,  company  ing    ketch    hows  the  manner  in 
pipe  joints  of  tin-  kind  are  made.      \  tvi  iated  heme  or 
.  i  of  the  pi  ally  rammed 

mi,,  the  joint  and  or  cupies  a  depth  of  approximate^  :;  i 
\    runner,   usuallj    ■<   piece  of  old  garden   ho 

red  with  wel  cla)  and  forced  into  the  hell 
about   '  2  '"•    The  end    an     ecured  bj   b  clamp  in  the 


usual  manner  so  that  the  space  for  pouring  is  at  on 
of  the  crown  of  the  pipe.    The  best  results  have  beat 
eeived  by  pouring  so  that  the  compound  will  run  erb 
in  one  direction  about  the  joint,  as  it  drive-  all  the  ],: 
ure  ahead  of  it  and  completely  fills  the  space  bet  we, 
bell  and  spigot. 

In   the  case  of  pipes  as  large  as   20   in.  in   diaittf 
where  the  space  between  the  bell  and  spigot  is  ver 
even,  there  have  been  numerous  instances  where  the 
pound  cooled  so  rapidly  that  it  failed  to  pass  the  na 
est  portions  of  the  space  and  make  a  complete  jointF 
that  reason,  it  is  well  to  pour  a  full  stream,  so  that  i|»: 
entirely  fill  the  space  in  which  it  runs.     It  is  also  wat 
remove  the  runners  as  soon  as  the  compound  has  <■» 
sufficiently  to  stand  alone,  but  while  it  is  still  hot  Si 
any  imperfections  that  may  be  found  can  be  correct 
calking  with  compound  hot  enough  to  be  plastic. 

While  it  is  possible  to  pour  joints  while  the  pipe  a 
partially  submerged,  this  procedure  is  not  recommeM> 
because  of  the  great  liability  of  producing  impil 
work.  It  is  our  practice  to  run  one-half  of  the  ,  n 
before  the  pipes  are  placed  in  the  trench.  These  ;■ 
are  made  with  the  pipes  in  a  vertical  position  and  wil 
a  runner.  The  pipes  are  then  placed  in  position  in -1 
lengths.  At  least  a  half-dozen  joint  runners  are  on  u 
and  all  the  joints  to  be  poured  are  made  ready  and  p<n 
at  one  operation  without  waiting  for  each  one  to  0(1 
that  the  runner  can  be  removed.  In  this  way  the  dig 
of  injuring  the  compound  by  keeping  it  at  a  high  a 
perature  for  too  long  a  time  is  lessened.  The  corl 
cradle  and  the  mortar  collars  are  placed  after  the  tj 
have  cooled.  The  former  is  used  for  the  purpose  (| 
curing  greater  stability  in  unstable  soil ;  the  latter  is 
solely  as  a  protection  for  the  joint  compound. 

The  repair  of  pipe  joints  several  feet  below  water 
especially  where,  as  in  sandy  soil,  the  inrush  of  W: 
the  trench  is  great,  is  a  very  expensive  operation  a 
always  accompanied  by  the  danger  of  injuring  adj 
portions  of  the  sewer.     Such  leaks  are  liable  to  con 
for  some  time  before  they  are  discovered  and  to 
large  bills  for  pumping  before  they  are  repaired, 
opinion,   therefore,  the   cement   collar   in   protccti: 
joint  compound  from  direct  contact  with  water  or 
icals  on  the  outer  end,  as  it  is  protected  on  the  inn 
by  the  jute  gasket,  is  worth  all  it  costs. 

The  weights  of  "Jointite"  u^^]  in  jointing  xr 
pipe-  of  various  diameters  have  been  carefully 
mined.  All  of  this  pipe  was  double  si  length  am 
deep  and  wide  Sockets  or  bells.  The  weights  were 
lows : 
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The  en-!  of  labor  in   making  joints   in   ibis  mannell 
t.n   a     ii   could   be  determined,  was  itlinosl  exactly  dol 
the  co  i  nl  making  plain  mortar  joints.     It  is  usuallj 
difficult  to  determine  tin-  cosl  correctly,  because  the 

eon   idol     j i    mnk  ing   one  of  I  he   minor  on 

t which   docs   not    require   much   care  or  system,! 

it  is  left  to  a  "skilled"  laborer  or  the  inspector  to  mal 
tl perat  ion. 
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By  C.  A.   Edwards* 

in  Penstock — The  Gothenburg  power  canal  and 
Jcs  were  built  in  the  year  of  1890  and  1891.  Water  is 
ajn  from  the  Platte  river  at  a  point  10  miles  west  of 
b  city  of  Gothenburg,  Neb.,  and  is  carried  in  a  canal 
l(g  a  contour  line  to  a  reservoir,  just  north  of  the  city. 
').  lake  is  53  ft.  higher  than  the  river  at  this  point, 
D  there  is  46  ft.  fall  available  for  power.     To  avoid 

ng  and  deep  canal  excavation,  a  penstock  was  built 
I]  the  lake  to  the  power  house,  a  distance  of  868  ft. 
I  the  intake,  a  set  of  cast-iron  gates  and  frames  were 
lit  into  a  wooden  structure,  12  ft.  square  by  16  ft. 
1 1.  The  gates  had  a  hand  screw  for  raising  and  lower- 
n    Water  passed  through  a  wood  screen  12  ft.  in  depth. 

3  penstock  started  at  the  bottom  of  the  intake  frame 
.'  in.  in  diameter.  It  was  built  of  2^-in.  wood 
tided  with  !/2~  an<3  %-in.  soft-steel  bands,  two 
to  each  band,  and  spaced  from  3  to  7  in.  apart 
pressuie  required, 
i  the  intake,  the  wood  penstock  passed  through  a 
urtain  wall  <i  ft.  thick  and  reaching  above  high- 


pulled  through  the  old  concrete  curtain  wall  and  2  ft. 
beyond.  Then  a  new  wall  was  built  on  the  end  of  the 
staves,  the  concrete  being  well  tamped  to  make  it  enter 
the  space  between  wall  and  staves.  This  wall  was  earned 
2  ft.  above  the  staves.  All  timber  work  was  removed 
from  the  intake  and  replaced  with  concrete,  the  old  cast- 
iion  gates  and  frames  being  reset.  After  concreting 
around  the  staves,  an  empty  space  was  found  under  a 
part  of  the  penstock  so  an  li/2-in.  hole  was  bored  through 
the  staves  and  a  rich  cement  mortar  forced  in  under 
4-ft.  head. 

As  forms  for  the  wood-stave  line,  two  lengths  of  2-in. 
gas  pipe  were  used,  bent  to  a  semicircle  of  38-in.  radius, 
and  two  semicircular  fans  built  of  1-in.  lumber  72  in.  in 
diameter. 

Alter  excavating  the  old  trench  7  ft.  wide  and  4  in. 
below  grade,  the  pipe  forms  were  placed  12  to  14  ft.  apart 
and  the  staves  were  started  in  the  bottom.  They  were 
truly  centered  with  tongue  in  end  and  were  driven 
Dearly  up,  the  two  sides  being  kept  of  even  height,  alter- 
nate staves  breaking  joints  by  about  4  ft.  Fig.  1  shows 
the  stari  over  some  concrete  piers  in  unsettled  ground; 
Fig,  2  shows  how  the  fans  were  used,  no  bands  being 
placed   till   all   the  staves  are  in  place.     Then   the  bands 


Fig.  1.  Fig. 

Rebuilding  a  Wood  Penstock    \t  Gothenburg,   Neb. 


■r  mark  in  the  lake.  The  penstock  was  originally 
i<i|  with  loose  sandy  sod  2  ft.  deep  but  the  wind  and 
had  uncovered  portions  and  these  had  decayed  badly 
i  the  outside. 

e  niner  surface  was  always  sound  but,  at  the  end  of 
ear.-,  leaks  began  to  show  up,  caused  by  the  decay  on 
'    outer  surface  which  allowed  the  staves  to  spring  out 
I'bii  t-  under  pressure. 

\t  first  all  repairs  were  made  by  replacing  the  poor 
vee  with  new  ones.  Then  the  patching  was  done  by 
ling  a  sheet  of  22-gage  iron  on  the  inside  over  the 
This  was  kepi  up  till  early  in  1913  when  the 
gol  to  be  so  numerous  and  bad  thai  the  company  de- 
'"  build  a  new  penstock. 

were  made  foi   reinforced  concrete,  steel  and 

The  old  wood  staves  had  lasted   '.,'->  years, 

:  es  were  selected  again,  bul   the  thickness  of 

Kve  was  reduced  to  3  in.  so  as  to  have  better  satu- 

All   old    lugs   ami    bands   "ere    used   again,   the 

(the 


1  ids    being    rethreaded    and    new    nuts    furnished 

nuts  had   to  be  split    in  tal  in 1    the  bands). 

at  the  stave  ends  were  new. 
\i\\    Wood-Stave    Pipe     In   building   the   new 
ection   was  built   at   the  lake  or  upper  em 

'Qothi'iilmru.    Nob. 


All 


were  placed  2  It.  apart  and  lightly  tightened.  The  staves 
were  next  driven  up  but  with  care  to  prevent  another 
blow  after  the  butts  were  tight.  Finally,  the  full  num- 
ber of  bands  was  placed.  When  the  fans  were  removed, 
8  vertical  strut,  6  ft.  long,  was  phned  inside  the  pipe  to 
keep  the  top  from  sagging.  The  pipe  forms  were  bent 
forward,  before  bands  interfered,  and  were  easily  re- 
moved for  starting  another  length. 

Approaching  the  connection  to  the  steel  drum  at  the 
power  bouse  (leading  to  wheels),  water  from  old  leaks 
had  washed  away  the  dirt,  so  concrete  piers  were  built, 
about   16  ft.  high.     Then  .Vi  it.  back  from  the  building, 

two  concrete  deadmen  were  put   in  ph f  old  pile  and 

limber  work;  the  penstock  rests  on  these  deadmen  and 
Bia  l1  rin.  iron  rods,  with  turnbuckles,  connect  the  dead- 
ineii    to    the  steel    drum   and   carry   the   end    thrust   of  the 

pipe.     The  connection  to  the  steel  drum  was  made  by 

(laring    the    w len    pipe    (inserting   an    extra    beveled 

slave)  until  the  space  between  wood  and  steel  was  '  L.  in. 
'Ibis  was  calked  Willi  oakum  and  lead.  The  pipe  and  all 
connections  were  tight,  excepl  the  lead  joint,  last  men- 
tioned. The  more  this  LS  driven,  llie  more  it  leaks:  a  re- 
infon  ed-coiu Tele  collar  will  have  to  be  placed  around  this 

joint  to  make  f ii, ■  penstock  perfect.  The  whole  penstock 
line  was  i  overed  with  ".''  ■_•  ft  oi  earth. 
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In  large  passenger  terminal  stations,  the  car  bumpers 
at  the  ends  of  the  tracks  are  usually  of  the  high  type, 
i  ugaging  with  the  couplers  and  striking  blocks  of  the 
cars  and  locomotives.  At  some  stations,  however,  they 
are  of  the  low  type,  engaging  the  wheels  only.  This  lat- 


-Trac/r  Skates— -> 
IS'iolS' 
from  dumper 


an:;?] 


TRA.CK  SKATE 
(enlarged) 


Side  Elevat.on        ^    £>-3  »> 
Flange 


5ide  Elevation  ^°r  Elevation         ~«~ 

BUMPEBS    AND    TRACK    SKATES    IX    THE    BkOAD    St.    STA- 
TION at  Philadelphia.    Pennsylvania   H.R. 

ter  type  is  used  in  the  Broad  St.  station  of  the  Pennsyl- 
vania R.R.,  at  Philadelphia,  and  the  design  is  of  par- 
ticular interest  in  being  used  in  connection  with  track 
skates  upon  which  the  wheels  run  before  they  engage  the 
Lumper.  For  information  as  to  the  above  arrangement, 
we  are  indebted  to  W.  G.  Coughlin,  Engineer  of  Main- 
tenance-of-Way,  Pennsylvania  R.R. 

Aboui  a  year  ago.  the  bumpers  or  bumping  blocks  were 

(banged   in  order  to  permit  of  additional  standing  room 

for   ears   and    additional    space    for   trucking   between   the 

rear  of  the  bumpers  and  the  fence  of  the  concourse.    The 

accompanying  cul  .-bows  the  presenl  construction  of  the 

mpers.     The  rails  in  the  station  tracks  are  earned 

by    longitudinal    timbers   or  stringers   .1    (with    cushion 

.  en   these  and   the   rails),  and   the  stringers 

,88-ties   I',,  bolted   to  the  girders  of  the   floor 

system. 

A.gains1  the  inside  of  each  stringer  .1  is  fitted  a  heavy 
oak  timber  C,  resting  directly  on  three  of  the  ties  and 
bpxed  out  for  these  ties.  The  e  timbers  carrj  two  super- 
imposed transverse  or  bumper  timbers  l>  and  /.'.  and  also 
the  two  sets  of  bad  ing  timbers  F.  The  whole  framework 
is  well  bolted  together,  and  Gllei  bloi  ks  G  are  fitted  be- 
tween  the   three  tiee   under  the   Lumper  and   the   ne\i    two 

tie-  bi        I m  a   solid   framework  to  resiel 

It  will  be  Been  thai  the  rear  part  of  the  bumper 

in  k",  the  platform,  thus  making  available  a  space 

L9  30  in.  is  placed  behind 

Miper. 

A l. out  15  to  is  ft.  iii  advani  e  of  the  bumper  are  p]  iced 
mi  the  cul      The  i     top  the  revo- 
lution   Of    the   end    wheel-.    ;md    slid*    UpOD    the    Il.ic  I         ' 

[]     thi     way, 
Hie  momentum   is  checked   before  the  skates   reach   the 

limit  of  tie  '>d  i  hoi  i   the  huiup- 


iliosa  for  Bs'iicBfL  Fss. testae iraft 

Readers  of  the  article   in    Engineering    News,  J 
15,  1914,  p.  108,  on  "Blast-Furnace  Slag  as  a  Foundal 
for  Paved  Streets,"  will  recall  that  the  author,  Harvey 
Brown,    Engineer  of  the   Borough   of  Charleroi,   Pei 
came  to  the  conclusion  that  slag,  under  proper  metlii 
of  construct  ion,   is   an  excellent  foundation  material 
paved  streets,  and  is  the  nearest  approach  to  natural  ci 
Crete  obtainable.     The  use  of  slag  means  a  saving  ove:, 
concrete  foundation  of  approximately  30c.  per  sq.yd.— : 
the  iron  and  steel  districts  where  slag  is  readily  obta 
able. 

Since  the   article  referred  to  was  published,  we  h; 
been  informed  by  William  V.  Alford,  City  Engineer 
Niles,  Ohio,  that  slag  has  been  used  with  much  suci 
under  brick  pavements  in  that  city.     Specifications  I1 
these  foundations  are  as  follows: 

(1)  Specifications  for  grading,  rolling  and  crowning  i 
earth  foundation,  or  subgrade  are  to  be  the  same  as  for  cc 
Crete    foundation. 

(2)  SLAG  FOUNDATION — There  shall  be  placed  on  t 
subgrade  6%  to  7  in.  of  air-cooled,  blast-furnace  slag,  fn 
the  Carnegie  Steel  Co.,  of  Youngstown,  Ohio,  or  slag  of  t 
same  specific  gravity.  This  shall  be  the  crusher-run  slag  r 
larger  than  3  in.  in  any  dimension.  It  shall  be  evenly  <J| 
tributed  over  the  subgrade.  This  can  best  be  done  by  the  t; 
of  wooden  blocks,  as  directed  by  the  engineer.  When  th 
leveled  the  slag  shall  be  rolled  until  there  is  no  apprecial 
settlement.  While  thus  rolling  careful  examination  of  I< 
places  in  the  foundation  must  be  searched  for  and  wh 
found  the  slag  must  be  loosened  with  a  pick  and  reroll 
with  sufficient  added  material  to  bring  the  low  spot  to  i 
even  grade  and  surface  level  and  of  the  same  density  as  t 
rest    of    the    foundation. 

(3)  The  slag  foundation  shall  be  rolled  with  a  10-t' 
steam-roller,  weighted  if  directed  by  the  engineer.  T1 
rolling  shall  begin  at  the  curb  and  work  toward  the  crow 
the  spacing  of  the  rilled  portions  to  be  as  directed  by  tl 
engineer.  The  veiling  shall  progress  toward  the  center  Mil 
the  entire  foundation  has  been  keyed  in  at  the  crown,  ai 
all  interstices  have  been  reduced  to  a  minimum,  in  the  jucli 
ment  of  the  engineer,  and  all  low  places  corrected. 

it)   St, AG  SAND — flag  sand  shall  be  placed  on  the  found 
tion    and    worked    into   all   voids   by   sweeping    with    a 
rattan  broom.      The  sand   must  be  evenly  distribute,!    over  tl 
slag    foundation     with     shovels,     from     convenient    sand    pill 

Curb.  5\  70x48 "machine  dressed       Best  quality  of 

_  ...-■'  "Buckeye"  Berea Stone         /  bessemer  v/fr/f/ei 

"""--■    ,-  filkrJarorAspha/f^   *     paving  brick 

:  I     i     i     l     I     I     '     ' 

Soil       "'•>'■    j    £otjwA.-b(EPS — " 


Cushion 


Brick   Pavement  with  Si.au   Foiniutiox,   N"iles, 

Ohio 


tl   i>n   lh.'  burin   nf  the  ■•<   i.lli.. I       After  each   passage  of  th 
rollei    the    Hand    must    be    thorouuhl>    "hetcheb-d"    with 
brush     '  ■      ibove  noted.      This  process  shall  continue  until  the' 

■ i  h,    iii  i  'l    and    k      urface,     icceptablc    to   I 

glneer. 

Wat.r    shall    be    applied    by    sprlnkllnu    as    dlrocti 
the   l.c  i    half   of    the     i  oiling    In    nf   the   Hand,      It    shall    co 
until   a    r.rmil    Is    formed    with    II"-      hit;    Hand    and    water,   whlcl 
i    ■.-.  ,    •    ill    iii  i  •■     bi  tore    the    roller, 

The  foundation  la  now  ready  for  tl UHhion  of  a I     ft 

i  ,m   hlon     hall  be  plai    il    i     n    I  ed  In  t  ho  speclflcatto 

concrete   Foundation 
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©jm  of  Ftmaimps  foa3  SssaaM 

By   W.  E.   Housman* 

is  evident,   to   anyone   visiting  the   smaller   watcr- 
:s   installations   in    his   vicinity,   that   the    pumping 
-  not  secured  sufficient  skillful  study  in  its  cle- 
l!v   small  water-works,  the   writer  refers  to  those 
irhich  the  duty  required  is  under  1,000,000  gal.  per 
In  this  age  of  electricity,  our  old  and  tried  friend, 
;  steam   pump,   is   often   forced    into   the   background 
lout  proper  consideration  of  the  pumping  conditions. 
ither  one  of  two  governing  conditions  obtains  in  small 
>r-Works :   (1)   the  pumps  discharge  directly  into  the 
ice  mains;   (~i)   the  distribution  pressure  is  depend- 
upon  the  height  of  water  in  a  standpipe  or  reservoir 
which  the  pumps  discharge. 

is  not  generally  realized  how  many  installations  are 

ise  where  no  standpipe  or  other  storage  obtains.     The 

11  water-works  cannot   usually  be  prevailed  upon  to 

I    for  a  standpipe  so  long  as  satisfactory  service  can 

jjiad  without  it.     This  condition  necessitates  a  service 

it  ariable  delivery  with  a  pressure  head  maintained  as 

rl v  constant  as  possible.     Therefore,  the  load  on  the 

constantly  fluctuating.     The  heaviest   demand 

us  iii  the  morning;  it  then  falls  oif,  rises  at  noon  and 

|;  off  again.    Toward  evening,  there  is  a  fair  demand, 

dally  in  summer,  but  it  drcps  off  until,  at  midnight, 

"  i<  little  water  required.     But  where  a  standpipe  or 

rage  can  be  used,  the  pumps  can  deliver  at  max:- 

n  duty  and  consequently  at  best  efficiency  while  oper- 

Htg  and  can  be  shut  down  during  the  appreciable  in- 

0  al  elapsing  before  the  pressure  is  too  much  reduced. 

be    ai  i  must  also  be  considered  that  some  suction  lift 

to  be  overcome  by  the  pump  in  most  cases. 

he  crank-and-flywheel  steam  pump  may  bo  eliminated 

line  as  being   tun   expensive;   there  remain  the  "di- 

■i  -acting    strain     pump,"    the    "motor-driven    triplex 

■  )]>,"  and  the  "motor-driven  centrifugal  pump." 

'he  objections  to  the  direct-acting  steam  pump  are 

I  it  is  very  wasteful  of  power  and  requires  boilers.  t  On 

rl  other  hand,  it  is  a  most  reliable  machine  and  ordin- 

i     repairs   and    renewals    do    not   require   expert   labor. 

ii  controlled  by  a  water-pressure  governor  it  is  a  most 

lachine  adapting  its  power  consumption  to  the 

i  unit  of  the  load.     For  si  of  the  suction  conditions 

i     with,   neither   priming  device   imr    foot    valve   is   n- 
.  when  properly  packed,  the  pump  will  readily 
i  the  water  after  ;i  long  shutdown. 

ompounding  the  steam  end  gives  little  or  no  saving 

Mh   the    variable    load    of    pumping    directly   into   the 

i  ins,  lint  on  standpipe  service  the  greater  economy  will 

iod  return  on  the  extra  cost  and  compensate  tor 

'I  complication.     Compounding,  without  standpipe  ser- 

!,  may  lie  advisable  if  emergency  high  pressure  is  re- 

■  :♦*•  I    Swetland     Bldp  ,    Cleveland,    i  ihio. 


quired  for  fire-protecticn.  For  this,  with  the  pump  prop- 
erly designed,  live  steam  can  be  admitted  to  the  low- 
pressure  cylinder  and  the  line  pressure  increased  to  the 
desired  amount.  Noncondensing  units  alone  are  consid- 
ered because  of  small  size. 

The  motor-driven  triplex  unit  is  not  well  adapted  to 
pumping  on  the  line.  Where  the  electricity  supply  is 
alternating  current  (and  that  is  the  situation  in  probably 
the  large  majority  of  cases)  a  constant-speed  induction 
motor  must  be  used.  (The  speed  can  be  varied  by  insert- 
ing resistance  in  the  rotor  circuit  but  the  writer  believes 
that  is  too  wasteful  to  be  considered  here.)  To  guard 
against  partial  or  total  closure  of  the  discharge  line,  it 
is  necessary  to  insert  a  relief  valve  set  at  a  little  more 
than  the  line  pressure.  It  follows  that  for  all  conditions 
except  maximum  delivery,  the  relief  valve  is  in  action; 
in  short,  a  triplex  pump  working  directly  on  the  line  may 
be  expected  to  consume  full-load  current  all  of  the  time 
it  is  in  operation;  the  operator  will  not  stop  the  pump 
every  time  the  demand  falls  off  because  he  may  lose  the 
water  in  the  suction  pipe  and  have  to  prime  the  pump. 

On  standpipe  or  equivalent  service,  the  triplex  pump 
is  a  very  efficient  machine  since  it  is  either  idle  or  is 
working  at  its  maximum  effii  iency.  The  periods  of  shut- 
down can  here  be  made  long  enough  to  compel  proper 
regulation.  By  a  float-operated  control,  the  pump  can 
be  automatically  stopped  and  started,  requiring  only  that 
the  attendant  see  to  the  priming  where  necessary. 

In  all  triplex  pump  installations  a  surge  tank  or  equiv- 
alent cushion  is  desirable  near  the  pump  to  overcome  the 
disruptive  hammer  on  the  line  so  often  encountered.  A 
priming  device  is  also  desirable — either  a  small  auxiliary 
vacuum  pump,  or  a  tank  holding  at  least  twice  the  con- 
tents of  the  suction  line  and  used  with  a  foot  valve  in  this 
line.  While  the  pump  will  lift  from  any  reasonable 
depth  without  priming,  there  is  danger  of  breaking  the 

TABLE  I.    ESTIMATES  OP  PARTIAL  INSTALLATION  COSTS 
Ml"    SMALL    PUMPING    UNITS 

For    Two    10-In.    Simple    Duplex    Steam    Pumps 

Two    pumps,    delivered    and    erected $3.2110 

Foundations      350 

Two     80-hp.      return-tubular     boilers      bricked-in      and 

erected   on    foundations   with    steel    stacks 2.220 

One   150-hp.   feed    heater  and   two  feed    pumps 4f,o 

Steam   and   exhaust   piping,   covered   and   erected S50 

Brick    building    (27x5S    ft.) 3.700 


Total     $10,770 

For   Two   Tandem-Compound   Direct-Acting  Steam   Pumps 
In    this    estimate    the    increased    cost    of    the    pump    is 
about    offset    by    the    deen-as.-d     1  >. > i I .- 1-    capacity    re- 
quired   and    the    building    would    be    the    same,    hence 
the   estimate   of    $10,770 

For  Two  600-Gal,  Triplex    Pumps 

Two   pumps   with    motor   and    starting   apparatus $4.:tno 

Foundations      550 

Wiling  and    erection 500 

Building    (30xL'(l    ft   1     1,400 


Total     $6,750 

For   Two    600-Gal.    Centrifugal    Pumps 

Two   pumps   with    motor   and    starting   apparatus $3,100 

Foundations     250 

Wiring   and    erection                                i>m 

(24x28     Hi             1,200 

Total      $-1,250 


TABLE  II      ESTIMATED  OPERATING  CHARGES,  ETC      r<  R  SMALL  WATI'i:  WORKS  PI  Mr  tNSTALl  LTIONS 
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pump  as  the  water  first  starts  to  fill  the  chambers,  il  be- 
ing remembered  that  there  can  be  no  cushioning. 

'Flic  centrifugal  pump  is  a  machine  designed  to  work 
under  certain  fixed  conditions  of  head  and  volume.  For 
any  other,  then'  is  either  a  marked  tailing  off  in  efficiency 
or.  if  the  head  has  been  greatly  increased,  the  pump  may 
not  be  able  to  deliver  any  water.  In  the  small  capacities 
here  considered,  the  effii  ieney  for  any  fixed  service  con- 
dition is  low  compared  with  that  secured  by  the  centrifu- 
gal pumps  of  twice  the  capacity,  due  to  the  heavy  water 
friction  loss  in  the  small  machines. 

The  centrifugal  pump  is  very  well  adapted  for  service 
either  directly  on  the  line  or  into  the  standpipe.  When 
pumping  into  the  mains,  the  pump  will  build  up  a  pres- 
sure materially  higher  than  that  for  which  it  is  designed, 
for  all  deliveries  less  than  the  maximum.  The  power  de- 
r  and  will  decrease  somewhat  with  the  lessened  demand 
i'oi'  water.  Should  the  line  he  entirely  closed,  the  pump 
will  continue  to  woik  at  a  pressure  higher  than  normal 
but  with  no  ill  effects.  From  this  it  may  be  seen  that, 
aside  from  the  low  efficiency  of  the  pump,  this  type  makes 
a  very  flexible  machine. 

However,  should  a  break  occur  in  the  line,  or  a  cir- 
cumstance arise  demanding  materially  more  water  than 
the  designed  capacity  of  the  unit,  the  pressure  will  at 
once  drop;  then  the  pump  will  deliver,  at  the  lower  head, 
a  very  much  increased  volume.     Unless  the  pump  is  spec- 

iallv  designed    in   n t    this  contingency,  the  motor  will 

become  so  much  overloaded  as  to  overheat  or  even  burn 
out. 

For   lire   purposes,  centrifugal    pumps   readily   admit  of 

a  design  allowing  them  to  be  operated  in  parallel  for  a 

-      i    volume,    or    in    series    for    an    emergency    higher 

II'C. 

Therefore,  except  for  (1)  the  necessity  of  priming 
ami  ( •-' )  the  decrease  in  efficiency  with  diminishing  size, 
the  centrifugal  pump  is  ideal  for  standpipe  service.  For 
such  service  the  writer  advocates  pumping  into  the  tank 
or  reservoir  a1  highesl  level  to  secure  constant  head  and 
volume  while  working. 

For  priming  a  centrifugal  unit,  the  same  vacuum 
pump  or  the  priming  tank  already  mentioned  may  be 
used 

It  seems  of  interesl  to  append  tabulated  figures  pre- 
pan  'I  in  the  course  of  an  engineering  study  of  the  pump- 
ing plant  for  a  propose  I  municipal  water-works  of  small 

size.    The  i  ■  ■  i nparative  estimate  of  yearly 

.    ng   charge     for   the   I  bree   i  j  pes   o1    pumps  above 

noted.     In  each  case,   the  i  apai  it )   of   the   pump   is  as- 

i  .ii  600  gal.  per  nun.  under  200  ft.  total  head  ;  the 

peed  of  the  triples   and   steam    pumps  is   taken  at 

-o   ft.   per  mill.     In   carl,    installation   there   is  a   spare 

pump.      It    i      further    a    umed    thai    foT    pumping    di- 

i  he  line,  t  he  pumps  will  fie  in  act  ion  1 6  I ra 

per  day  with  an  a  erage  demand  th  roughout  I  his  period, 

of  one-half  pump  i  i  When  pumpirj the  stand 

pipe,  i  med  thai   the  pumps  will  operate  a1   full 

capai  :'j  houi 

For  the  steam  pump,  the  h  ritei  electee1  imple  team 
end    I  i    ice,  and  corn  pound    team  end    for  u  te 

on  the  standpipe.      \    pan    boiler  i     Sg  ured  i  ai : 

include      team  and  exhaust 
piping,  feed  pumps,  feed  heatei    eti 

It  is  to  be  undei  i I  i  hat  t  he  cost  i   I  imate  incl  tdi 

n  to  all  three  type    of  pump    and  i    no! 


intended  as  a  complete  estimate.  Such  items  as  wate 
piping  standpipe,  etc.,  are  not  included.  Attendant 
iii.-i  is  assumed  to  be  the  same  as  it  is  found  that  th 
fireman  at  the  steam  plant  can  and  does  care  for  .thli 
pumps.  For  any  other  current  charges,  or  price  of  eonlf 
the  statsd  charges  can  be  varied  to  suit.  In  the  writer' 
estimation,  they  represent  a  fair  average  of  the  eoiuli 
tions  obtaining  in  the  small  communities.  The  figuri 
are  given  in  the  Table  I. 

To  obtain  the  coal  required,  the  assumed  steam  con 
sumption  multiplied  by  the  hydraulic  horsepower  am 
divided  by  34.5  gives  the  boiler-horsepower  load.  With  i 
4y2-\h.  (per  boiler  hp.-hr.)  rate  and  a  liberal  amount  Eo 
banking  the  estimated  figures  result.  This  coal  rate  i 
excessive  for  a  large  and  very  good  plant  using  goo 
coal;  it  should  be  increased  for  a  poor  plant  ami  poor  i  » 
but  may  be  decreased  for  very  good  coal.  Moreover,  tin 
steam  consumption  given  would  be  materially  increa 
for  old  pumps  in  bad  repair  or  units  with  poorly  ad 
justed  valves. 

Electlirncntty  feur  Pxyaimivpiiinvg?* 
By  J.   M.   Bnv ant f 

In  many  small  places,  water-supply  systems  could  In 
installed  if  the  cost  of  operation  could  be  brought  withii 
the  means  of  the  community.  Even  in  many  larger  sys 
tems,  there  is  room  for  improvement  in  operating  costs 
for  the  steam-driven  pumping  station,  the  large  items  ii 
operation  expenses  are  for  fuel  and  attendance.  Both  oi 
these  items  are  either  absent  or  lowered  materially  with 

electrically  driven  units.     Very  many  of  these  small  I 

munities  have  an  electric-generating  station  or  are  within 
easy  reach  of  some  transmission  system.  In  this  discUB 
sion,  it  will  be  assumed  that  electric  power  is  available 
at  a  fair  rate.  The  problem  of  electric  pumping  then  be- 
comes an  analysis  of  (1)  first  cost  of  equipment;  (2) 
cost  of  operation  including  fixed  charges,  power,  repairs 
and  labor;  (3)  reliability  of  equipment. 

Cost  of  Pumpinc.  Units— A  comparison  of  the  cost 
for  steam  and  electrically  driven  pumps  of  the  same  ca 
pacify  reveals  the  fact  that  the  electric  equipment  costs 
from  one-fourth  to  one-hall'  that  of  the  steam-driven 
units.  Considering  that,  for  new  installations,  a  snving 
is  also  made  in  the  first  cost  for  boilers,  buildings,  etc., 
it  certainly  is  fair  to  assume  that  the  cost  of  the  power 
plant  or  portion  of  the  water-works  equipment  is  reduced 
to  one-fourth  thai  for  steam-driven  stations. 

In  order  to  analyze  the  elfect  of  this  reduction  oji  the 
annual  fixed  charge,  the '  accompanying  table  is  made 
from  average  figures  for  22  cities  in  Wisconsin  from 
reports  of  the  Wisconsin  Railway  Commission.  (1  Wis. 
KM;.  Coin.    Rep.,  301  ;  8,  3-1  I  ).'     . 

Il   may  lie  seen  Ilia!   the  total  cost   in  power-plant  equip 

nf  and   buildings   represents    I.V.';;','    of  the   total  cost 

new  "I  the  equipment.  Lowering  this  to  one-fourth  of 
ii  pre  < ■  1 1 1  value  by  the  use  of  electric  machinery  brings  8 
Having  of  11.1%  in  total  first  cost  and  a  reduction  ot 
I   '■'.    in  annual  cost  of  pumping   (with   fixed  charges  at 

I       >\         Ml         III         I        

(  'ost  of  Oimcimtion  Items  in  I  he  annual  cost  of  opeT 
ation   which  are   less  iii   the  inntnr-d  riven   station   than   lei 


•From   a    papei    befon 
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ifiE    COST    NEW    OF    WATER-WORKS    SYSTEMS    IN 

22     WISCONSIN    CITIES 

Per  cent,  of 
total  cost  new 

3.10 

intakes' and    suctions    |-39 

;.    reservoirs,    standpipes    ,-o'-- 

jution    system     

-plant     equipment     

I    miscellaneous    structures    

furniture,   appliances,   tools,   etc 

steam  or  gasoline-driven  pumps  are: 
Interest  on  the  investment — on  account  of  lower 


s  .86 
6.37 
0.80 


at    (explained   above). 

Depreciation  of  the  centrifugal  pump  and  elec- 

.-.     Depreciation  on  the  motor  is  almost  negli- 

idI  if  it  is  properly  housed  and  tared  for.     The  motor 

;r  lave  to  be  laid  aside  on  account  of  obsolescence,  due 

i  provements  in  electrical  equipment,  but  this  would 

,;i  >  additional  saving  in  cost  of  operation  to  support 

icement  burden. 

I  ost  of  motor  repairs;  negligible  in  comparison 

for  a  steam-  or  gasoline-driven  unit,  on  ac- 

u    of  the  absence  of  steam  and  heated  gases  and  of 

_     arts. 

i  ost  of  motor  attendance.     If  the  pumps  can  be 

iear   the    power    plant,    no    attendance    need    be 

outside   of   that   which    the  power   company   js 

furnish  for  the  privilege  of  cutting  off  the  de- 

;iie  large  motors  at  the  time  of  their  station 

•      For  large  stations  and  for  isolated  plants, 

int  can  care  for  a  large  number  of  motors  and 

ist  of  lubricating  oils — the  pumps  and  motors 
self-lubricating,    using    the    same    oil 
a    times 

Maintenance  and  standby  costs.  Fires  in  a  steam 

to  be   kept   banked   at  times  of  no   load   and 

,,    to  take  on  fire  pumps.     Fuel  for  banked  fires  forms 

large  items  in   the  annual  operation   sheet  of 

ints. 

Iliability— Reliability  in  pumping  is  of  the  utmosl 

mjrtance.     In   many   installations   this  has  been   sai  ri- 

0  rer  the  first   eosl   of  equipment.     There  may 

i.  low   pressure  in  the  water  mains, 

'iiqlack  of  volume   for    fighting   tires  causing  excessive 

iwosses  and   also   high    insurance   rates   cm   real    estate 

in-.     The  electric    motoi    itself  is  more   reli- 

ilian  the  steam  oi    gasoli ngine.     In  order  to  in- 

e  the  reliability  of  the  whole  electric  system  the  fol- 

•  ate-  given. 

i     The   motors   should   be   located   above  all   possibli 

A    few   cases    arc    known    ..f    motor-driven 

pumps  operating    under  water,   but    the   insulation 

it   usually  guaranteed   to  stand   Mich   treatment. 

I      Instead  of  installing  one  large  motor  and  pump 

irinsb   the   total   amount    of   water   for   high-pressure 

.  at    least   two   units,  and   preferably    three,   should 

Stalled.     When   installing  three   units,  the  combined 

any    two   should    be    able    to   supply    the    peak 

of   the    station.      This    allows    the    unit    or    units    m 

to  run  « ithout  throttling  and  at   their  lull  i  a 

1  hrottling   a    centrifugal    pump,   or    running   it 

I,    lowers    the    efficiency    of    ibe    ecpi i pluelit    and 

-    the   eo-i    of   power   by    requiring   more   energy    to 
|p  tbc  name  amount  of  water. 

t     When   the  pumping-station   is  situated   at   some 

rom    the    powi  r    plant,    duplicate    pole    lines 

!'•  Id   he   installed    and    over    routes    widely   separated. 

"  u  wires  pass  through  city  streets,  a   fire  in  a  given 


Quarter  may  destroy  one  pole  line  but  service  may  be 
maintained  over  the  other  line.  Repairs  may  also  be  male 
on  either  line  and  at  any  lime  without  interrupting  the 
operation  of  the  station. 

(4)  Proper  lightning  protection  should  be  provide  1 
at  both  ends  of  these  lines.  The  electrolytic  arrester  has 
been  found  to  be  the  most  reliable  type.  Its  first  eosf  is 
slightly  higher  than  that  of  other  forms,  but  it  gives  bet- 
ter protection  against  lightning  or  high-voltage  disturb- 
ance from  other  causes.  It  operates  on  the  principle 
of  a  safety  valve,  discharging  excess  electrical  pie 
from  the  line,  stopping  the  discharge  at  normal  pressure 
and  automatically  setting  itself  for  the  next  discharge. 

Choice  of  Motor — The  electric  motor  can  be  adapted 
to  drive  any  type  of  pump.  The  greatest  efficiency  of 
mechanical  transmission  is,  of  course,  secured  by  the 
least  amount  of  gearing  or  belting.  The  centrifugal 
pump  lends  itself  best  for  motor  drive  since  it  run-  mosl 
efficiently  at  the  higher  speeds.  Tin-  higher  the  speed, 
the  lower  the  cost  of  the  motor  and  pump.  Information 
in  regard  to  the  proper  choice  of  -peed-  can  always  be  ob- 
tained from  the  pump  and  motor  manufacturers. 

There  may  be  occasional  special  situations  where  di- 
rect-current motors  may  be  used — such  a-  in  towns  where 
electric-railway  feeder  lines  may  be  tapped.  However. 
the  great  majority  of  motors  used  for  such  service  must 
be  for  alternating  currents. 

The  squirrel-cage  induction  motor  is  a  little  more  sim- 
ple and  reliable  than  the  wound-rotor  type-.-.  It  is  suit- 
able fuv  starling  centrifugal  pumps  of  small  capacities 
without  too  great  a  starting  current  by  the  addition  of  a 
compensator  if  the  pump  ou1  ei  -  i  osed  when  starting. 
The  wound-rotor  motor,  with  slip  rings  and  external  re- 
sistance, is  preferable  for  sizes  above  50  lip.  in  order  to 
secure  the  higher  starting  torque  with  low-line  current. 
Resistance  in  the  primary  or  line  side  of  the  motor  for 
llg  should  not  be  used,  since  the  motor  then  draws 
from  two  to  five  times  full  load  current  from  the  line 
ai  the  start.  This  is  avoided  by  the  use  of  the  compen- 
sator starter  or  the  slip-ring  motor.     ' 

Cost    (IP    POWEK — Fie.  trie    power    for    pumping    should 

receive  the  lowesl  rate  of  nearly  all  classes  of  service  fur- 
d  by  a  power  plant.  With  water-storage  Facilities 
m  reservoirs  and  standpipes,  capable  of  taking  care  of 
the  peaks  in  the  pumping  demand  and  also  supplying  the 
Witter  for  the  two  or  three  hours  in  the  day  when  the  com 
mercial  load  on  the  station  is  tbc  greatest,  the  power  foi 
the  pumps  may  be  supplied  without  any  increase  in  the 
station  maximum  demand.  The  increase  in  the  station 
output  incident  to  tin-  load  will  then  improve  the  load 
factor,  lowering  the  cos!  of  producing  umt  power.  The 
proper  rate  io  be  charged  in  any  community  should  be 
properly  determined  by  a  competent  engineer  or  by  a 
commission,  ami  not  left  to  the  governing  body  of  the 
community  and  the  public  utility  without  expert  advice. 
The  public-  utility  should  be  enc  ouraged  to  seek  tbc 
pumping  load  and  the  citj  to  cooperate  in  securing  a 
price  giving  justice  to  all  consumers.     Tin-  cooperation 

should  extend  not  onl\  to  the  matter  of  securing  rates, 
but  also  iii  installing  the  equipment  besl  tor  all  eon 
corned   and   of   operating   it    at    times   when    the   company 

can   best   afford   t"  Bupply  tbc  power.     This  same   rub 

should  also  apply  to  combined  municipally  owned  plants: 
each  part  of  the  service  should  bear  its  proper  portion  of 
the  fixed  and  variable  i  hat  i 
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IFsiStl    lEjpecttntDini    ©ff    g\,    Tesntipoipaiir^'      Wellesley  College,  Wellesley,  Mass.,  was  commencei 

Fff-minm©  AdffiffiSimIs^a.tlfl©im  Btmnld°         Mar-  27-     Twelve  days  later  the  building  was  c< il 

nimg  for   Wellesley   College  and  ready  for  occupancy.  ] 

1  tie  new  building  will  take  the  place- of  College  II 
The  erection  of  a  large  one-story  wood  building,  to  be      the  main  building  of  the  college,  which  was  burned 
used  as  a  temporary  administration  and  lecture  hall,  at      Mar.  17.     At  the  end  of  two  years,  it  is  intended 


oi    Coi    rnocTioN  of  Large  One-Stobt  Frame  Building 


r.  1914 
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temporary  structure  with  a  permanent  one. 
emporary  building  is  250x60  ft.,  with  two  wings 
100x45  ft.  each,  making  23,400  sq.ft.  of  floor  space. 
.uilding  is  set  on  260  cedar  posts,  and  is  equipped 
lardwood  floors,  steam  heat,  and  electric  light.  It 
.tied  into  66  rooms. 

orporated  in  the  construction  are  200,000  ft.  b.m. 
uber.  25,000  ft.  b.m.  hard-pine  flooring,  210  sq.yd. 
ihalt  roof,  40,000  ft.  of  Cabot's  quilting  for  wall 
.  and  75,000  ft.  b.m.  of  wall  boards.  All  window 
s  and  sashes  are  double  hung  and  made  especially 
i :  while  all  interior  trim  is  special,  of  hard 
The  doors  arc  of  fir,  stained  to  mahogany  color; 
>ors  are  oiled  and  waxed. 

working    force    consisted    of    116    carpenters,    10 

•s,  8  plumbers,  24  steamfitters,  20  painters,  25  lab- 

with    superintendents    and    foremen.      Work    was 

I  one  day  on  account  of  rain,  while  for  one  and 

ejalf  days  only  inside  work  was  possible,  for  the  same 

Ji.     The    three    photographs    show    the    speed    witu 

work  progressed.     The  object  in  pushing  the 

apidly  to  completion   was  in  order  to  have  it 

when  the  students   returned  from  vacation  on 


-t  of  the  building,  including  the  heating  appar- 

.  ted  with  the  main  heating  plant  of  the  college 

•mile  away,  was  about  $32,000.     It  is  said  thai 

!u  the  temporary  building  is  taken  down  the  material 

■  salvage  for  509!    of  its  value  new.     The  contract 

ed  to  the  George  A.  Fuller  Co.,  Boston.  Mass.. 

26. 


C;lix?idleE°°P5i©s'   IFo^nac 

Limicollini  M©irm©5pasvlp  "W®islh° 

iir&||g&©E&s>  Do  Co 

By  W.  W.  Harts* 

e  Memorial  to  Abraham  Lincoln,  which  was  author- 
ity a  recent  Act  of  Congress,  has  just  been  coin- 
ed in  Potomac  Park,  Washington,  D.  C.  The  Me- 
1  will  be  a  temple  of  pure  Greek  design,  constructed 
bite  marble,  of  great  simplicity  and  beauty.  I' 
!  I.\  Henry  Bacon,  of  Xew  York.  The  total 
be  $2,000,000.    The  contract  for  the  superstrue- 

I n  awarded  to  the  George  A.   Fuller  Co.,  ol 

rk.  and  the  contracl  for  the  foundations  ami  sub- 
|  has  been  let  to  M.  F.  Comer  &  Co.,  of  Toledo, 

le  superstructure  is  to  lie  carried,  through  the  med- 

concrete  substructure,  on   a   number  of   rein- 

d-concrete  piers  reaching  down  to  bedrock,  from    I'.' 

low  the  prcsenl  surface  (see  the  accompanying 

ing).     These  piers  are  to  be  sunk  by  the  cylinder 

method,    that    is    by    excavating    inside   of    weighted 

|i  rs  ai.d  adding  upper  sections  to  the  cylinder 

sinks  under  the  weight. 

ork  on  the  foundations  is  now  under  way,  the  first 
ring  been  sunk  to  a  depth  of  50  ft.,  although 
lo  its  final  position  on  bedrock.  Several  oth- 
■re  been  partially  sunk.  The  foundation  will  eon- 
if  122  of  these  dcel  cylinder-  from  3  ft.  G  in.  to  ! 
in.  in  diameter,  composed  of  '  (.-in.  steel  For  the 
'in  20  ft.,  and  %-in.  steel  for  the  remainder.     The  e 

r     s       Vrmy,      Lincoln      Memorial     Commission, 
ilngton.    li    c 


cylinders,  after  reaching  ruck,  are  to  be  filled  with  1:2:4 
concrete  reinforced  by  twelve  lV^-in.,  twisted  steel  rods 
(1  in.  used,  in  3  ft.  H  in.  cylinders),  held  in  place  by  a 
spiral  of  Vi-in.  diameter  steel   with  a  1-ft.  pitch.     The 


Section  through   Lincoln   Memorial,  Washington, 
D.  C,  Showing  Foundations 

lowermost  part  of  the  column  will  be  set  into  the  rock 
a  distance  of  2  ft.,  the  reinforcement  being  extended  into 
this  portion. 

Thus  far  the  cylinders  are  being  sunk  with  very  little 
difficulty,  the  process  being  simple  and  effective.  A  hole 
is  dug  10  or  12  ft.  deep  in  which  frames  are  placed  for 
plumbing  the  cylinder.  A  section  of  20  ft.  is  placed  ver- 
tically in  these  frames,  held  in  place  by  the  frames,  and 
then  in  to  20  tons  in  weight  composed  of  concrete" blocks 
are  placed  on  the  upper  edge,  sinking  it  through  the  soil 
with  the  aid  of  a  water  jet.  When  the  cylinder  has 
ceased  to  sink,  the  interior  is  cut  out  with  an  ordinary 
four-pronged  orange-peel  bucket  of  2.7  cu.ft.  capacity, 
and  the  weight  again  applied. 

The  first  cylinder  has  been  sunk  50  ft.  without  diffi- 
culty. The  material  Through  which  it  penetrates  is 
mainly  clay  and  almost  impervious  to  water,  making  the 
leakage  slight.  Should  this  favorable  condition  be  found 
at  lower  depths  and  over  the  whole  area  it  may  not  be 
accessary  to  use  compressed  air  in  excavating  the  rock  at 
the  bottom.  This  method  of  foundation,  although  not 
new  in  engineering  practice,  is  more  or  less  unusual  in 
Washington  for  public  buildings,  so  that  the  sinking  of 
th«  cylinders  is  attract  ing  considerable  attention. 

X 

Layout  Survey  for  l)e»  Moines  River  Viaduct — The  Des 
Moines  River  viaduct  of  the  Chicago,  Milwaukee  &  St.  Paul 
Ry.,  three  miles  west  of  Madrid,  Iowa,  is  2394  ft.  long  and 
130  ft.  in  maximum  height.  Tt  consists  of  40-ft.  tower  spans. 
Tn-ft.  intermediate  spans,  and  two  156-ft.  truss  spans  across 
the  river.  Most  of  the  concrete  pedestals  are  supported  on 
piles.  The  layout  work  was  done  by  means  of  repeated 
horizontal  measurements  with  a  100-ft.  steel  tunnel  tape.  \ 
spiint;  balance  was  us.d  and  the  tape  was  supported  every 
33  ft.  Corrections  were  made  for  temperature.  Al 
ii,.  asm  .in.  nt  point  an  8-in.  oak  post  6  ft.  long  was  set  in 
the    ground    ami    a    zinc    plate    taek.d    on    top.     This   enabled 

ti Btablishment   of  an   accurate   and   permanent    point,     in- 

dependent  lines  were  run,  establishing  the  100-ft.  stations. 
and  the  bents  were  checked  from  these  points.  At  the  end. 
measurements  were  also  taken  as  a  check.  Much  ol 
the  measuring  was  aoni  il  nighl  In  order  to  secure  thi 
benefit  of  a  more  even  temperature,  The  layout  provided 
for  a   normal   temperature   of  te   benchmarl 

tending  ">  ft.  into  tin.  mound  were  placed  so  thai  direct  read- 
ings   could    he    made    from    benchmark    to    .very    pedestal,    and 
Checked    independently   by    three   sets  of   levels,    run 

times   by   different    men.   then 

i08    in     between    the   different    elevations    it 
an\    bench    mark       [J.    H.    Prior,    Engineer    of   Design,    C.    M 

.v    st     P     id  l 
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M.eE&sI<s©  Osissm 
Bi    Wilson  Fitch  Smith* 

The  upstream  face  and  the  expansion  joints  of  Ken- 
sico  Dam,  for  the  Catskill  Water  System  for  New  York 
City,  are  faced  with  concrete  blocks  which  are  laid  (with 
1-in.  mortar  beds  and  joints)  in  advance  of  the  cyclopean 
masonry  forming  the  mass  of  the  dam,  thus  serving  as 
forms  for  the  latter. 

These  concrete  blocks  are  made  in  a  special  plant  set 
up  a  short  distance  below  the  dam.  This  consists  of  a 
yard  lino  It.  long,  through  the  center  of  which  runs  a 
traveling  platform  spanning  three  rows  of  special  steel 
forms.  The  traveler  carries  three  1-cu.yd.  rotary  mix- 
ers, one  over  each  line  of  forms,  into  which  they  discharge 
directly.     The  mixers  arc  supplied  with  materials  from 


rectangular  blocks  on  which  the  faces  of  one  end  and  i 
side  are  beveled  1  in.  for  a  depth  of  1   ft.,  used   in 
tongues  cither  as  headers  or  stretchers  in  such  a  mam 
that  the  beveled  faces  form  the  sides  of  the  tongue.  Tli 
blocks  are  5  ft.  long,  2  ft.  :>  m.  high  and  2l/2  ft.  tin 
Special  tongue  blocks  <i  ft.  long,  having  one  end  tape 
and  a  recess  in  one  face  (if  the  taper  for  the  recepti® 
the  copper  strip  which   forms  the   water   -top.   are  | 
near  the  upstream  face  adjacent  to  the  inspection  well 
For  the  upstream  face  of  the  dam,  the  blocks  arc 
ranged  in  alternate  header  and  stretcher  courses,  one  s 
header  and  three  sizes  of  stretchers  being  used  to  oht 
the  bond.     The  arrises  of  the  upstream  face  blocks 
finished   with  a   radius  of  1   in.     This  is  formed  by 
shape  of  the  bed  plate.     Bond  grooves  are  formed  i| 
top  bed  and  builds  of  face  blocks.     These  latter  air- 
spaces for  the  specially  shaped  chain  dogs  by  which 


Conchete  Block  Plant  pob  Faci   Stone  on  Kensk 


Dam 


overhead  bins  carried  on  the  traveler,  which  are  supplied  blocks   are   bandied.     The  expansion   joint    blocks   be 

on  a  cantilever  beam,  which  bandies  small  recesses  fori I  for  the  chain  dogs. 

bottom-dump    I el     containing    the   aggregates,    from  The  concrete  is  mixed  in  the  proportions  of  one  pt 

on   a   track    parallel    to   the   traveler  cement,  three  parts  line  aggregate  ami   five  parts  coet 

The  hoisi  which  operates  the  telpher    applies  the  aggregate,  which  is  mixed  to  a  plastic  consistency.   ^bot 

power  for  moving  the  traveler.     Cemenl   is  sup-  <;  in.  is  placed  in  the  bottom  ol  the  form  and  then  cat 


plie. i  due.  iiv  from  the  i  i  ighl  i  are  placed  alongside  t 
ler. 
The  blocks  are  all  cast    vith   the  expo  ed   (;>'>■  dow  n 
Each                                            et  of  forms.    The  forms 
are  i-ni irely  of  si                           if  a  bot  torn  or  bedplate 
and  '        ^  bolt     Ihrough   He 

1  lor    ll , i,        ■  mm    i    !     of 

hich  .Me  ii  ed   in      an  absorpt I  le   :  than  •'>'.'   by  weight.     The  smTu 

alternate^  tdi        ind     tretchei  .   and      of  the  forms  are  smeared  with  petroline  or  crude  vaselii 

thinned  with  kerosene.     The  I'.nrs  are  smooth  and  den 
and  require  no  further  finish.     Alter  the  coin  retc  has  8 


fully  worked  with  spacing  forks  to  procure  a  smOOl 
mortar  surface.  A  layer  of  from  (i  to  s  in.  of  conCW 
is  then  added  and  carefully  worked,  the  process  being  r 
pealed  until  the  form  is  filled,  when  the  top  is  screen. 
off,   and    after   lb.'  con,  rete   has   set    slightly    the   block   le 

ler  and  dale  are  marked  on  tin'  soft  c rcte.     The  resill 

iii"  block    are  very  den  e  and  homogeneous.     Tests  BOO 
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flScientlv,  tl  ■  side  forms  are  removed:  usually  within 
hours  during  warm  weather.  After  a  further  harden- 
r  usually  from  two  to  three  days,  tiny  are  picked  up, 
-ned  on  their  beds  and  placed  in  storage  piles  by  trav- 
ug  derricks,  wliere  they  are  allowed  to  set  for  at  least 
During  warm   weather  they  are  sprayed   with 

ter. 

The  steel  forms  are  rigid  and  tight  and  have  given  no 
mlile  from  bulging  or  distortion,  which  so  often  occurs 
Men  wooden  forms  are  used  repeatedly. 
This  plant  has  proved  very  successful  ami  economical. 
.Kill  cu.yd.  of  blocks  have  been  made  (hiring  the  pasi 
iBOll,  the  besl  day's  output  being  27 1  cu.yd. 


„  Neai  Tesft=M© 


nt  tests  at  Rose  Polytechnic  Institute  on  the 
aring  power  of  wood  on  faces  inclined  to  the  grain,  a 
■method  was  employed.  The  apparatus  is  simple, 
raprising  little  more  than  a  special  crushing  die  fitted 
i'n  micrometer  for  measuring  indentation.  The  shape 
teat-piece  and  the  routine  of  the  test  are  such  as  to 
re  a  maximum  of  results  at  small  effort,  and  at  the 
me  time  secure  an  unusual  degree  of  reliability. 

-t -piece   and    the   layout  of  test   center-lines  on 
e  piece  are  shown  in  Fig.  1.  together  with  the  cradle 


h 

//* 

- 

Si'Diam 
Sheet-  Brass 
Test  Piece  Cradle  Template 

to.  1.   Test-Piece,  Template  and  Cradle,  for  Test- 
ing Bearing  Power  of  Wood  ox  Inclined  Cuts 

CTestpiece  cut  out  of  Sxl6-in.  block  with  band  saw. 
lined  with  sharp  chisel,  no  scraping:  or  mashing;,  no  sand 
per.     Remainder  of  block   split  to  determine   grain.) 

r**'»| 


fbper 
Insulator 


I 
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which  supports  the  piece  during  the  test.  A  large  num- 
ber of  different  tests  s  made  mi  the  same  piece,  all  at 
different  angles  to  the  direction  of  grain.  Thus,  fur  each 
particular  kind  of  wood,  an  entire  series  (a  test  for  every 
5°  from  0°  to  90°)  is  made  on  a  single  test-piece,  which 
eliminates  all  variations  due  to  differences  of  separate 
samples.  The  curves  of  test  results  obtained  are  un- 
usually consistent,  probably  due  to  this  fact. 

The  testing  die  is  shown  by  Fig.  2.  The  die  block 
is  lV£x34  in.  on  the  pressure  face,  which  is  sround  to 
3-in.  radius  to  fit  the  outside  of  the  test-piece.  The  mi- 
crometer screws  are  fitted  with  electric  connections,  with 
bell  to  denote  the  moment  of  contact  of  the  measuring 
screw  (right-hand  screw)  with  the  yoke. 

The  tests  were  made  under  Prof.  Malverd  A.  Howe. 
The  apparatus  was  designed  by  Prof.  II.  A.  Thomas.  We 
will  shortly  quote  the  results  obtained  in  the  latest  tests 
made  with  the  apparatus. 
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By  H.  H.  Claxton* 

Accurate  city  measurements  are  almost  invariably 
taken  with  a  50-ft.  compensating  spring-balance  chain.] 
Usually  these  chains  are  divided  into  lengths  of  20  ft.. 
25  ft.  and  30  ft.,  for  the  purpose  of  taking  shorter  meas- 
urements over  rough  ground.  If  these  short  measure- 
ments are  frequent,  it  becomes  especially  necessary  to 
have  a  correct  compensator  scale  setting  for  temperature. 
As  the  divisions  on  the  compensator  are  graduated  for  a 
50-ft.  length,  a  reduction  is  necessary  in  each  case  for 
the  20-.  25-  and  30-ft.  lengths.  I  'use  the  following 
method  for  determining  these  reductions.  It  consists  in 
first  standardizing  for  each  of  the  short  lengths,  and  then 
reducing  pro  rata  from  the  standard  for  temperature 
changes. 

Taking  the  25-ft.  length  first,  as  being  the  simplest: 
having  first  compared  the  50-ft.  length  with  a  standard, 
lay  off  one  50-ft.  length.  Suppose  the  temperature  is 
60°  F.  Using  this  temperature  setting  on  the  compen- 
sator scale,  apply  the  25-ft.  length  once  on  line.  For  the 
second  length,  set  the  compensator  at  the  necessary  po- 
sition to  check  on  the  50-ft  point.  Suppose  the  necessary 
setting  is  50°  F.  It  is  evident  that  the  setting  for  the 
25-ft,  length  is  5°  too  high. 

Setting  the  compensator  at    55"    F.  and   applying  the 
25-ft.  length  twice,   the  measurement  should   agree  with 
th.    50-ft.  length.     Since  the  50-ft.  length  varies  twice  as 
much  as  the  25-ft.  length,  it   is  evident  that  if  the  tem- 
perature 1.11  to  50°  P.  the  selling  for  both  25-ft.  and  50- 
ft   lengths   would   be   the  same   at    50°.      The   Settil 
any  other  temperature  must   be  referred   to  ibis.      ' 
if  the  temperature  rises  to  90  .  the  Betting  for  the  50  t: 
length  is  90°;  but  the  25-ft.  length  varying  only  half  i- 
much,  flic  correct  set  tine-  would  lie  50°  -f-   (0O°  —   50    ) 
-=-  2.  or  70°   F. 

For  tin-  30-ft.  length,  lav  off   150   ft.  on  a  straight  line. 

Suppose  the  temperature  to  he  60°  P.     Use  this  temper- 
ature Betting    for   four   30-ft.    lengths,   and    then    set    the 


•civil   Engineer,   il  31  .  New    v.nk   Cltj 

tA  due  flat  steel  wire  tape  with  special  spring  b 
rvlnK  a  spirit   level  and  thermometer  and  scale,  for  adjusting 
ii,,    length  ie  make  the  I  inj   temperature. 
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DETAIL     OF     FLAN6EWAY 

Cross-Section,  Plan  and   Details  of  Paved-Stkeet 
Drainage  System,  Vancouver,  It.  ('. 

compensator  for  the  fifth  measurement  to  agree  with  the 
150-ft.  point.  Suppose  the  necessary  setting  is  110°. 
'I'll.'  setting  for  the  30-ft.  lengths  is  10°  too  low,  as  shown 
on  the  compensator.  Assume  divisions  of  one  degree 
on  compensator.  With  every  degree  of  rise  in  temper- 
ature above  60°  the  50-ft.  length  gains  two-fifths  of  one 
of  these  divisions  over  the  30-ft.  length.  Hence  to  sain 
"O'-  di1  ision,  the  temperature  musi  rise  2^°,  and  to  gain 
l"  there  must  I..'  a  rise  of  10  <  2.5  25°.  Hence  the 
setting  for  the  50-ft.  and  the  30  ft.  lengths  is  the  same 
;it  60  ■     I  standard  lor  30-ft. 

If  the  temperature  falls  to  10  .   in"  will  be  the  setting 
0  ft.   length,  bul   for  the  30-ft.  length  the  fall 
on  the  compensator  will  be  represented  b}    i  85  '         hi 
■r.    .Mm    -        i  87°  =  .v.-  '.  uill 

0    i 

I  oi  thi    20  ft.  li  Qgth  laj  -'I   loo  ft  and  use  the  same 
thai   thi    change  in  20   ft.  is  Jibs 
thai  of  .".o  ft. 

The  :.o  ft.  chain  itseH  be  exact,  that  is.  ii  may 

n  ien  tator    lo" 

higher  or  lower  than  the  true  temperature  to  agree  with 
the  chain  standard.  A-  our  da.it  lengths  air  compared 
with  exni  t  distant  i  onstant  error  in 

the  50  ft.  length  will  no!  affecl   the  method.     The  

tempi  i  The  ti  not  enter 

either,  if  bt  tant. 
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Bottom  Plan  of  Cover  Section  through  Frame  8c  Cover 

utlAiL       OF       MANHOLE       COVER 

§5t2"e©ft=lD)s>av.5imagge  Sysftedmp  Var 
co^aveiP!,  IS.  <C. 

The   accompanying   plan    ami    details   show   a    mel 
of   street    drainage    adopted    in    \'ancouvcr,    l>.   ('. 
plan    is    practically    self-explanatory.      This    system 
been  i\sr<\  with  success  in   the  paved  business  streets, 
Ihough    it    is  costly,   as   is   readily   seen    from    the 

As  originally  planned  and  const  ruelcd.  the  track  dr 
age  was  provided  for  by  S-in.  gullies  on  the  inside  of  W 
rail,  formed  of  a  east-iron  box  with  removable  top « 
shown  in  the  accompanying  plan,  but  without  (he  eel! 
pit  and  manhole.  Considerable  dilliculty  was  experieiW 
in  keeping  the  track  gullies  clear,  and  unless  they  *1V 
frequently  watched  it  was  alums!  impossible  lo  keep  t« 
track  drainage  in  operation  at  all.  Accordingly,  * 
■  hangc  was  made  (o  the  method  of  .  mist  ruction  shown 

The  sump   in   this  chamber   is  designed   lo  lake  cara't 

0  i  on  iderable  amount  of  <1  and  refuse,  w  bich  of  n>  I 

il  \   must   find  its  way  into  the  ■>  i  rm  k  gullies.    The  d ' 
Of    the    I  rack    gullit'S    Was    also    enlarged,    allow  il 
greater   v.  ah  I  «  ay.      It    wa     also  po     ible   In  di   pi 
in   Ihe  i  en.  I.  gitlh    b\   adopting   the  i  cut 

ign. 

'I'lo     tie  ign   \i  ns   made  and   l  be  Work   curried  out    Utl 
1 f   I'.    I/.    I'Vllowe  .   Supei  \  ii  ing  Cit] 

in  .i. 
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ie  Otis  Steel  Co.  has  now  in  course  of  construction 
le  upper  Cuyahoga  River  Valley  at  Cleveland.  Ohio, 
a-  steel  plant  covering  some  230  acres  and  including 
eat  number  of  buildings.  Practically  all  the  col- 
s  for  these  buildings  are  founded  on  prismatic  con- 
suls about  12  ft.  square  at  the  bottom.  6  ft. 
re  at  the  top,  and  15  to  20  ft.  high.  In  all.  100  of 
stals  have  been  or  are  to  be  built  in  the  whole 


plant  and  scattered  over  its  entire  area.  This  does  not 
include  mill,  conveyor  and  furnace  foundations,  which 
are  also  of  concrete.  The  great  number,  wide  distribu- 
tion, and  small  cubical  contents  of  each  pedestal  in- 
volved considerable  difficulty  in  the  design  of  an  econom- 
ical concrete  placing  plant.  The  problem  was  solved  by 
using  a  pneumatic  concrete  mixer  located  at  about  the 
middle  of  the  plant's  area  and  blowing  the  mixed  eon- 
crete  through  pipes  to  each  individual  pedestal. 

Fig.    1   shows  the   pedestals   for  one   of   the  buildings 
with  the  mixing  plant   in  the  right  background.     This 


Via.  1.   Concrete  Pedi 


Building 
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Xew  Steel  Plant,  Otis  Steei  Co..  Cleveland,  Ohio. 


plant  comprises  a  material  bin,  mixing  hopper  and  pneu- 
matic mixer.  It  is  approached  on  either  side  by  railroad 
tracks  on  which  is  run  a  locomotive  crane  which  loads 
the  material  bin  with  the  sand  and  stone  as  required. 
Tie  bins  draw  off  into  an  open  hopper  which  contains 
the  sand,  stone  and  cement,  from  which  the  material  is 
dropped  into  the  compressed-air  mixer  below.  Leading 
out  from  the  mixer  is  an  8-in.  pipe  Hanged  in  10-  to  li- 
ft, lengths,  which  may  be  laid  along  the  ground  to  any 
part   of  the   plant. 

Fig,  2  shows  the  delivery  end  of  the  pipe.  The  de- 
vice is  merely  a  goose-neck  of  8-in.  pipe  supported  by  a 
timber  tram.'  and  carried  on  a  pair  of  skids,  which  may 
be  pulled  on  the  ground  or  upon  rollers.  The  bottom  of 
the  goose-neck  connects  with  the  elbow  joint  to  the  8-in. 
delivery  pipe  from  the  mixer.  The  goose-neck  revolves 
on  a  radius  of  aboui  1".'  ft,  through  an  angle  of 
Ii  can  be  raised  or  lowered  so  thai  il  di  livers  imraed 
above  the  top  pedestal  form.     This  goose-neck  is 

pulled  from  pedestal  form  to  pedestal  form  and  the 
to  the  mixer  is  lengthened  as  required  uy  inserting 

Qgth8. 

The  com   '  egate  used  in  this  n  i  ted  of 

river  sand  and  crushed  screeni  .1  slag.     The 
of  mix   ran    l    pait   cement,  3   parts  sand  and   6 
i  rushed  Blag.     The  sl.i  idmirable  as  aggr< 

!    al     lirsl    a    (plant  i!  \    ol  ?  With 

I    the  mixer  to  han. lie. 

reening  remove. 1  these  and  afterward  no  trouble  was 
bad.  The  mixer  carries  a  '/pcu.yd.  batch.  It  has  been 
used  to  a   maximum   length  of  700  ft.  and  a  maximum 
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elevation  of  30  ft.  In  all,  during  the  past  year,  26,000 
cu.yd.  of  concrete  have  been  placed  in  the  pedestals  of 
the  plant.  This  mixer  has  varied  in  producing  capacity 
ranging  from  150  to  300  cu.yd.  per  day  of  10  hours. 

The  mixer  and  conveyor  was  furnished  by  the  Concrete 
Mixing  and  Placing  Co.,  of  Chicago.  The  work  of  con- 
struction is  being  carried  out  for  the  Otis  Steel  Co.,  by 
P.  T.  McCourt,  contractor,  of  Akron,  Ohio. 


plied,  a  hole  12  in.  square  was  dug  down  about  2  life 
tant  from  the  loading  post,  and  the  bottom  of  thiE 
was  carried  to  the  same  elevation  as  the  bottom  Ij; 
post.  Water  was  also  poured  around  the  loading  tB 
the  maximum  load  (unless  there  was  water  in  the  I 
the  time),  the  idea  being  to  saturate  the  soil  and  fuflg 
the  effect  of  moisture  on  it  under  load. 

Settlements  were  measured  by  stretching  a  fiium 


Fig. 


1.    Rig  fob  Load  Test  on 
Fm  NDATION     Soils 


Fig. 


Vertical   Section   of   Clay 
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F ©ua ira ctl gift i(0>in\  Soils 

By  M.  W.   Manx* 

The  Chicago  &  Erie  R.R.  Co.  lias  been  making  prepara- 
tions for  the  construction  of  a  new  coal-storage  plant  at 
Highland,  [nd.,  the  plant  to  have  a  capacity  of  about 
150,000  tons.  The  bearing  power  of  the  soil  was  very 
uncertain,  and  tests  were  made  to  determine  whether  it 
would  be  safe  to  place  the  footings  directly  on  the  soil 
or  if  ii  would  lie  necessary  to  resorl  to  piling,  and  to  give 
definite  data  for  the  design  of  soil   footings. 

The  testa  were  made  on  all  of  the  important  strata  of 
subsoil  found  at  this  place.  The  method  of  procedure 
was  to  support  a  I2xl2-in.  timber  vertically,  as  illustrated 
in  Fig.  1.  so  thai  it  had  unimpeded  vertical  motion.  The 
end  of  the  timber  was  dressed  to  exactly  1.2x12  in.  After 
the  post  and  platform  had  been  placed,  loads  were  ap- 
plied from  da  to  da  in  ini  n  tnents  of  about  2000  lb., 
and  the  post  was  .allowed  to  stand  under  each  load  till 
settlement  had  apparentlj  ceased  or  until  ii  did  uo1  seem 
ible  to  hold  the  test  up  longer.  The  matei  ial  used 
(or  loading  was  pig  iron  and  jhoi  I 

Mo  i  of  the  loade  in  the  coal-storage  plant  » ill  be 
vibratory  in   their  nature,  and   because  of   thi     the  po  I 

n      to    et  1 1 j »  a  mo- 
i  ion  of     ibrat  ion  oi  osi  illation.     This  mot  ion  e    ig 

•  I   in  compai  ison   to  an]    <  ibration   that    would   in 
all  probabili  ad  it  \\ i ! I  be  noticed  i>\   the 

that  ea<  b  time  the  post    ■  ■>    oscillated    ettli 

I  ii  after  thi    ma  •  imum   load   had   been    1 1 1 


taut  between  two  stakes  set  on  opposite  sides  of  the' 
ing  post   (so  that  the  wire  just  cleared  one  face 
post  by  about  14  in.),  and  reading  the  height  froi 
wire  to  two  nails  set  in  opposite  edges  of  the  face  1 
post  along  which  the  wire  was  stretched. 

Kinds  of  Soil 

Five  different  soils  were  tested,  as  follows : 
Grayish-blue  clay. 

Gray  water  sand  1  ft.  deep  over  the  clay. 
Gray  water  sand    .'  ft.  deep  over  the  clay. 
Yellow  sand. 
Mixed   sand  and  gravel. 
The  soil   stratification  at    the   two   places  when 
were   made   is  shown   in    Fijr.  •'!.     The  above  soils 


Surface  Soil 

Sandy  Loam 
Yellow  Sand 
Mixed  Sand  and  Gravel 

Cray  Hater  Sand 


(Srayuh 
Blue  Clay 
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surface  in  strata  varying  in  thickness  from  6  in. 
8  ft.,  excerpt  the  clay,  which  is  in  a  bed  probably 
thick. 

:  clay  is  a  sKghtly  moist  grayish-blue  soil.  "When 
excavated  it  had  a  blue  appearance  and  was  so 
that  it  was  difficult   for  a   man   to  work   with   a 

Upon  application  of  hydrochloric  acid  there  was 
irrescence  that   was  quite  pronounced.     After  the 
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bottom  of  the  pit  was  covered  with  2x(i-in.  flooring,  well 
braced,  to  prevent  any  rising  of  the  clay. 

As  shown  by  Fig.  4  the  load  was  removed  from  the 
post  when  a  load  of  5000  lb.  had  been  reached.  The  ob- 
ject of  this  was  to  find  out  the  amount  of  settlement  that 
would  be  recovered.  The  settlement  regained  was  20% 
of  the  settlement  up  to  that  time. 

After  a  load  of  1  L,000  11).  had  been  applied  a  hole  1  ft. 
square  was  opened  in  the  corner  of  the  pit.  The  clay 
pushed  up  in  this  opening  about  T',T  in.  the  corner  near- 
est the  post,  running  to  zero  near  the  wall,  while  the 
post  settled  1/64  in.  almost  at  once  and  another  1/84  in. 
within  an  hour. 

Fig.  2  shows  the  manner  in  which  the  post  sank  into 
the  clay.  This  was  a  piece  of  the  clay  cut  from  its  posi- 
tion directly  under  the  post.  The  cracks  were  made  in 
handling  the  specimen,  but  the  true  profile  of  the  sec- 
tion had  not  been  altered  and  it  is  interesting'  to  note 
that  the  soil  yielded  much  as  a  sheet  of  rubber  would, 
before  the  post  began  to  punch  into  it.  The  surface  of 
the  clay  sank  down  near  the  post  but  punched  up  a  foot 
or  two  farther  back,  as  shown  by  the  way  it  shaped  it- 
self to  the  flooring. 

Test  ox  Water  Sand 

The  water  sand  was  a  gray,  round,  line  sand  lying  be- 
low the  mixed  sand  and  gravel.  This  sand  was  always 
moist  and  generally  wet.  It  was  rather  compact,  but 
when  cut  below  the  water  level  the  water  flowing  into 
the  pit  carried  the  sand  with  it.  To  avoid  this  difficulty, 
boxing  was  built  around  the  post  to  prevent  any  saving. 
This  boxing  was  just  large  enough  to  clear  the  post,  and 
the  sand  was  backfilled  around  it  after  it  had  been  placed. 

During  both  of  the  tests  on  water  sand  there  was  water 
around  the  post  at  all  times,  being  about  :4  in.  deep  in 
the  test  where  the  sand  was  1  ft.  deep  over  clay,  and  6  in. 
in  the  other  test.  A  hole  was  opened  near  the  post,  as 
already  described,  but  there  was  no  evidence  of  any 
punching  up  of  the  soil  or  any  additional  settlement  of 
the  loading  post. 

Fig.  5  shows  that  the  maximum  settlement  was  "  l2S 
in.  for  a  load  of  15,000  lb.,  where  the  sand  was  7  ft. 
deep  over  the  clay.  After  the  date  for  which  this  point 
was  plotted  the  post  stood  for  one  month  (Nov.  1  •.'  to 
Dec.  11,  1913).  During  this  time  the  post  Settled  to 
*Y128  in. 

Tests  ox  Di;y  Sand 

The  yellow  sand  was  a  line  sharp  sand  with  a  discolora- 
tion of  iron  ore  appearing  in   il   at   times. 


•4    V    %    V     V.    V    V     V 
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xposed  to  the  air  lor  a   few  days  il  gradu- 

urned    to  a    ven    lighl    grin    and    beeai 'Xtremelv 


Load  Test  on  Clai 

make    the    Irst    with    the    pit    in    a    thoroughly    dry 
Wakefield    wheel     i>ilim>    was    driven    and    the 
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The  mixed  sand  and  gravel  was  composed  of  a  coarse 
brownish  sand  and  gravel.  It  was  rather  hard  and  could 
not  be  easily  shoveled  without  first  loosening  it  up  with 
a  pick.  The  curves  for  these  sands  are  shown  in  Fig.  6. 

When  the  hole  was  opened  near  the  posts  there  was  no 
evidence  of  any  additional  settlement  or  any  rising  of 
the  sand  in  the  open  hole.  The  application  of  water  did 
not  affect  the  mixed  sand  and  gravel,  but  did  cause  ad- 
ditional settlement  of  the  post  on  the  yellow  sand. 

Comparison  of  Results 

For  purpose  of  comparison  the  curves  have  been  plotted 
together  m  Fig.  7,  where  can  be  seen  at  a  glance  the 
merits  of  the  various  soils  as  far  as  settlement  is  con- 
cerned. 

The  results  obtained  are  tabulated  below. 

1  |  o(  total 
Settlement  settlement 

Yield-       Total  load       Total        recovered    recovered 
point  in      in  lb.  per    settlement  on  unload- 


sq.ft. 

15,000 


15,000 


Soil  lb.  per  sq. ft 

Mixed  sand  and  gravel        1  (,000 
Water         sand — fairly 

deep  beds 13.000 

Water      sand — shallow 

bed  on  clay 2,700  15,000 

Yellow  sand. .  .    questionable   11,000 

Clay— grayish  blue   .    .       3.400  5,000 

11,000 


X 


2J 


Loading 

14  7 


16.67 
6.4 
20  0 


The  following  conclusions   can  be  drawn : 

1.  The  sandy  soils  are  by  far  the  best,  the  coarse  well 
cemented  sand  and  gravel  being  the  most  consistent  in 
its  ratio  of  settlement  to  load,  while  the  water  sand  in 
fairly  deep  beds  comes  next.  The  poor  showing  of  the 
same  sand  in  shallow  beds  on  claj  is  probably  due  to  the 
sand  punching  down  into  the  clay. 

2.  Clay  of  the  nature  tested  has  a  very  low  hearing 
value. 

'A.  The  settlemenl  regained  in  soils  when  the  load  is 
removed  is  small  compared  to  the  total  settlement. 


The  tests  were  made  in  accordance  with  genet 

ods  suggested  by  If.  C.  Falconer.  Superintendent  oil 
struciion.  Erie  B.R.  Co.,  and  were  under  supervisil 
\V.  .).  Foster.  District  Engineer,  Chicago  &  Erie  R.". 
The  writer  had  charge  of  the  work  on  the  -round,  cai| 
on  all   the  work  and   making  the  reports. 


I 


(CoEacirett©  IBuaalldlaira 
By  Jay  C.   Lathrop* 

A  few  months  ago  during  the  construction  of  j 
boiler  bouse,  the  Consolidated  Gas,  Electric  Ligh 
Power  Co.,  of  Baltimore,  found  it  necessary  to  r< 
a  structure  containing  about  :>00  cu.yd.  of  reini 
concrete.  As  shown  by  one  of  the  accompanying 
this  building  had  been  carried  up  one  story,  and  con 
of  35  columns  together  will)  the  first-Hour  girders 
slab,  and  a  number  of  ash  hoppers,  partition  walls. 

Twelve  of  the  columns  were   I2x:!(i  in.  in  sectioi 
were  reinforced   with  eight    1 1 4 -in.   round  bars  witl 
at  one-foot  intervals.     The  rest  of  the  columns 
in.  square,  reinforced  with   eight  1  -in.  round  bars.  I 
girders  were  also  heavily  reinforced,  while  the  flooili 
reinforcement  consisted  of  %-in.  round  bars  5  in.  c.  i 

This   structure   was  erected  about   six  years   ago, 
the  concrete  was  very  hard.    A  local  contractor  unde 
to  demolish  this  building  and  remove  all  debris  to  an 
part  of   the   company's   property,    where    tilling   wa  i 
quired. 

The  methods  adopted   tor  carrying  out  this  work 


•Consolidated   Gas.    Electric  Light  &   Power  Co.,  Baltii 


1         I1.'.    Tearing  Down   \  Oni  STom    Reinforced- Concrete  Framk 

howi   a   blast      i    i i    ■  -1101111.) 
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3.    Ajppeaiunce  (if  Base  of  Column  after  Blast 

illows:  The  floor  slab  and  ash  hoppers  were  broken 
by  hand,  as  shown  in  Fig.  1.    Laborers  with  sledges 
ed  this  part  of  the  work  in  a  short  time.  When 
o   the   girders   and   columns,   light    charges   of 
ire  used  at  the  tops  and  bottoms  of  the  col- 
8,  allowing  the  girders  to  fall  to  the  ground  where 
were  broken  up,  in  some  cases  by  hand,  and  in  oth- 
by  dynamite.     Fig.  3  shows  the  effect  of  a  charge 
|li  was   placed   at  the  base  of  a  column.     The  man- 
in  which  the  vertical  rods  were  placed  resting  on  a 
plate  is  clearly  shown  in  this  view.     It  is  probable 
this  arrangement   simplified  the  destruction  of  the 
inn.   for  if  the   reinforcing   bars  had   been  extended 
the  column    footing,  it  would  have  been  necessary 
iw  them  off. 

hi   this    work    in    20    work- 
mpleting  it  within  a  total 


mtractor   agreed    ti 
days  and   succeeded    in 
ing  days. 
I"   the  contractor  was  about   $1200,  or    about 


MOTES 


rlmiui 


United  States  Coasl   and   Geodetic  Survey,   is    il 

01   I  hi      oul  1ms  ei  tern  pari   oi   I  he  United  States 
determination    ..r    the    astronomic    latitude     ol      I    - 

.'.  ■  •  ii    Bai    tow,   Tex  .    and    t  he    Pac'lfli 

hi  tal  Ions    a  re    on    mounts  Ins    as    much 

hi        i'i       means   of   tra  i    for    Mr. 

will    bo    .i     I  '•'•    ton    automobile    trucl 
full)    mi     Iml  la  i    woi  k  bcl  lenvi  r,  Colo  . 

i  i.i  ii    inn  ii,  i     in    tin  I       ■■ '  '  Imlla 

I I    .ii  ...    in    i  912    mi    tin-     rni. 

nvi-y    l.i-lwi.M    tin-    I'liiti'il    States  .iml  i  '.in.i  .I.i       The 

"f   the   -.-,  .-I  i     .hum-    ii ii    of    1013    Is   estlmal 

If   what   II    \\  ..ni. I    i  horses  and 

,  .1   for  '  ran  ipot  tatli  /lng  In   I  ho 

<>in    In   experted    to    be    even    (greater,   as    Hi intrj     to   be 

reried  Is  at  Id   oi      ■  mlai  i.i   and   thi  Ion  ol    u  ater 


and  forag-e  for  stock  would  have  been  a  difficult  problem 
In  the  experience  with  the  truck  in  1912  it  was  found 
that  a  field  party  and  its  equipment  could  cover  easily  from 
75  to  100  miles  in  a  day,  over  indifferent  roads,  including 
stops  for  gasoline,  supplies,  etc..  enroute.  The  machine  will 
haul  this  load  anywhere  that  four  horses  can,  and  in  one- 
fourth  the  time.  It  is  equipped  with  solid  rubber  tires,  dual 
behind,  and  with  extra  tanks  for  gasoline  and  water.  The 
weight  of  the  truck  is  about  6100  lb.  and  the  weight  of  the 
equipment  of  all  kinds  carried,  but  excluding  the  weight  of 
the  three  passengers,  is  about  2000  lb.,  thus  bringing  the 
weight  of  the  entire  outfit  to  more  than  four  tons.  On  the 
average,  1  gal.  of  gasoline  was  used  for  every  5.2  miles,  and 
1  gal.  of  oil  for  every  61  miles. 

A   Pocket  Circular  Slide-Rule  for   Structural    Engineers   has 

been  placed  on  the  market  by  Small,  Small  &  Co.,  Walthani, 
Mass.  In  addition  to  the  common  slide-rule  graduations,  the 
section  moduli  of  rectangular  beams  and  I-beams  are  marked 

on    the    rule    (bottom 
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Front 


side,  see  cut;  the 
scale  along  the  rim 
gives  sizes  of  rec- 
tangular  beams, 
while  the  inner  ring 
is  marked  with  I- 
beam  sizes,  the  posi- 
tion of  each  mark 
corresponding  to  the 
section  modulus  of 
the  shape.  Thus  any 
beam  computation  is 
readily  made.  The 
section  modulus  can 
be  read  off  if  de- 
sired, or  designing 
can  be  done  direct, 
by  setting  fiber- 
stress  opposite  total 
bending  moment  and 
noting  the  size  of 
beam  opposite  the 
index. 

The  top  side  of  the 
rule,  which  is  not 
shown  in  the  cut.  is 
graduated  in  three 
scales;  the  outside, 
a  6-in.  measuring- 
scale;  the  middle, 
reciprocals  of  num- 
bers on  the   upper  front  scale;  the   inside   sines. 

This  slide  rule  is  produced  in  two  models,  of  which  the 
one  just  described  is  No.  2.  Model  No.  1  is  for  general 
mathematic  calculations  and  omits  the  structural  scales.  The 
price   of  each   model   is   ?6. 

Attachable  Hook  F.ini  for  Measuring  Tapes — The  nickel- 
plated  hook  shown  in  the  cut  can  be  instantly  attached  to  Un- 
loose end  of  a  54-ln.  or  a  "-.-in.  steel  tape,  Being  serrated, 
the  hook   grips  firmly  the   end,   or  a   projection,  of  the   o 


Bottom 

"Small"  Pocket  Calculator, 
Model  2  (Actual  Size) 


1  .  i.-    ni.  i   tin  a.  t  hut    en  iBling  one  pi  rson  to  tab 
urements.     The  an  such   thai   the  sero  point    falls 
■     Inside    tin-    hook,    grving    correel    mi  tsurement.     The 
h     Is    manufactured    by    the    Lufkln    Rule    Co.,     106 

I   ii        it.-  St,   x.  u    S*orl    i 

Beam   Deflectl nder  Triangular  Loading     The  query,   In 

this  column   Apr.  23,  ns  t,.  the   loi  atlon  ol 

mum    ii.  fieel i f   beams   und  i     tnd   trap 

m  -u  .  -  -  .i    i..    i..    pistii<  i 

i  at  mlj     from 
ro    it  one  end  to  maximum  i  e  gives 

irrect  value  ol 

points  "ni   thai   u 
the  point  of  maximum  deflection  must   lie  even  closer  to  mld- 
span,    since    such    loading    la    the    sum    of    a    uniform    and    n 
iilar  load,   whose   maximum   deflections   are   respectively 
at  mid  0.02  the  span  one  side  ol   thi    i  enter. 
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The    deflection    itself    he    gives    as    follows:     For    uniform 
Wl1  WP 

loading,    0.01302    ;    for    triangular     loading,     0.01306 


KI 


EI 


which  is  almost  precisely  the  same  amount  if  the  total  load 
W  on  the  beam  is  the  same  in  the  two  cases.  It  follows  that 
for  trapezoidal  loading  the  maximum  deflection  will  be  in- 
termediate between  these  two  values,  i.e.,  for  all  practical 
purposes  identical  with  the  deflection  under  uniform  loading 
of    the    same    total    amount. 

The    formula   for    the    exact    location    of    the    maximum    de- 
flection under  trapezoidal  loading  is  of  the  fourth  degree: 
30    1-x-    (2    Pi     +     p.)    —   60    p,x:!l   —    15    x1    (p2   —   Pi) 
-  1'   (8  p,    +    7  p2)    =    0 
"Where    x     =    distance    of    point    of    maximum    deflection    from 
the  lightly  loaded   end  of  the  span 
1  =  span 

Pi  =  load  per  lin.ft.  at  light   end 

p2  —  load   per  lin.ft.  at   heavy   end. 

~\Yhsn  Pi  is  zero,  this  reduces  to  the  formula  for  triangular 
loading, 


i  =  lfl-l     ft  -  0.52  1 

On  the  other  hand,  when  Pi  =  p..  the  formula  gives  x  = 
0.5  1,  as  it  should  for  uniform  loading. 

Fuller  data  for  triangular  loading  (zero  at  left  end  of 
beam,  w  lb.  per  lin.ft.  at  right  end)  are  given  by  Prof.  Wm. 
R.  Bryans,  New  York  University.  The  total  load  on  the 
beam   is   called   P,   equal    to    %    wl. 


Reaction   at   left   end 
Reaction    at    right   end 
Point    of    max. 


irl    = 


J    wl    =     I    P 
it,    or    point    of    zero    shear. 


'        V~3 
Bending    moment   at   any    section    x    from    left    end, 

x" 
M    =    J    wlx    —    J   w   — 


ip.(i-5) 


iding    moment 


9  V  3 
Max.   allowable   load   intensitj 

w    =    1.299 

Max.    safe    total    load, 

p    -     0  649 

.lax.    deflection    occurs   at   x    = 
.Max.    deflection    in    inches, 


=  0.128  Pi 

at   right   end. 


,1  11.232 


wl' 


22.464 
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In  these  formulas  the  span  1  is  in  feet,  the  load-intensity 
w  is  in  pounds  per  lineal  foot,  and  the  total  load  P  is  in 
pounds. 

Time  Recording;  of  Successive  Machine  Operations  or  thus. 
of  contractors'  tools,  Is  the  object  <■!  the  "Productograph" 
recentl;  placed  on  the  market  by  Slocum,  A.vram  &  Slocum, 
87  Nassau  St.,  New  York  City.  The  device  is  a  compact 
nation  comprising  a  lead-paper  roll  char!  moved  by 
clmk work,    on    which    german-sllver     needles     actuated     by 

by     making      short 
tally  marl.:-.     Connected   to  machine  simp  equipment,  concrete 

sto]  pages  or 
failures  to  operate   an    readllj    caught.     The   device   is  manu- 

i alh    i    N    equipped    with    two 

needles    I  for    ha  nd  i    machlni    i 

\\  hut    Poor    Concrete    Construction    Means    is    well    Illus- 
trated '    recentl      made    to    I  he    Bui  ea  u    of    Public 
i       nds,   on   the  m  esenl   condition   "i    a   40- 
ii     re!  trch    which    was   built    In    the    [stands 

Th<       i  i  m  l  in.-    Is    in    a    had    state    of 


detei  lo  defects  being  riven  below : 

1.  The   '  •  i     In  the  balustrade  a  nd  outside   In  - 

.    posed  to     lev    In    i   number 
of   placi   .   a  nd    I  '  derabli     rust, 

2.  in    othei    parta    of    the    balustrade,    oracles    follow    the 
lines  '!  admitting   molstyri     ind   •    po  Ing    the  steel 

to   ■  "' I 

j.     The  concrete  In  the  Intrados  of  the  ard  porous, 

,M1,i  i,  laces,    Tl  •    pei  lallj    not 

,.,t    the  outside   line  of  Intrado 

i .,  be  found,  extending  m  ei   appi  oxlt 

4.    '.  re  pi id 


This    is    noticeable    in    the    non-uniformity    of    curves   ami 
the  hollow  sound  when  lightly  tapped. 

5.     The    alignment    of    the    balustrade    is    bad,    and 
lines  are  much  in  evidence. 

The    report    further    states    that    the    first   and    second  i L 
tioned  defects  are  due   to   the   steel  not  having   been  secii 
fastened   in  the  position  called  for  by   the  specifications, 
specifications  for  the  work  state  in  part: 

The    center    line    of    any    bar    shall    not    come    closer 
two   diameters   or   less    than    1%    in.    to   any   concrete   surs. 
and    all    steel    shall    be    held    in    place    to    true    alignmen  » 
driven    into    the    form,    pegs,    oi 

In  accordance  with  these,  the  bars  should  have  hr  I 
minimum  covering  of  1%  in.;  as  the  work  was  carried  n 
the  balustrade  bars  in  places  had  a  covering  of  %  in.  \, 
pockets  in  the  arch  ring  are  due  either  to  an  insufflcgj 
amount  of  mortar  in  filling  the  voids  in  the  coarse  aggrej  • 
to  leaky  forms,  or  to  the  concrete  not  having  been  propir 
spaded  and  left  around  the  reinforcement.  It  is  clearly  I 
dent  that  the  defects  are  due  to  careless  workmanship,  nle 
possible  by  poor  inspection. 

The  Three-Lead  Plledrlver  shown  in  the  accompan  e 
halftone  is  used  by  a  contractor  in  building  pile-bent  brii;> 
in  the  Philippines.  It  has  a  braced  cantilever  underfrl 
carrying  the  engine  on  the  rear  end,  and  the  leads  on  i? 
forward  end.  The  three  leads  are  side  by  side  and  are  <•& 
in  driving  the  three  piles  which  form  each  timber  bent,  n 
hammer  is  used  and  is  swung  from  lead  to  lead  as  the  le 
is  to  be  driven.  The  photograph  was  published  in  the  Jjl 
ary  14th  issue  of  the  Quarterly  Bulletin  of  the  Bureai  )l 
Public  Works  of  the  Philippine    Islands. 


A     Sew    Steel    Sheet-Piling-    Shape    for   no"    Corners   of 

tangular  coffer-dams  or  retaining  walls  is  now  rolled  by 
Lackawanna  Steel  Co.  (Lackawanna,  N.  Y.).  Tins.'  CU 
corner  shapes  shown  in  the  left  half  of  the  cut  in  conji 
tion   with   the  two  types  of   Lackawanna    piling,  do  away  vl 

the  fabricated   n.is  such  as  shown   in   the  right  half  of  < 

cut.      These    shapes    are    rolled    with    either    the    hook    or   I 
guard   on  the  outside,  as  shown.     They  weigh   less  than  fai 
cated    corners   and    are   applicable    under    normal    eoi 
blading.      Where    a    variation    from    90°    Is    desired,    a    sin 
shape   will    be    rolled    for   a    reasonable   additional   charge. 


■ 

\  i  iv   and  Old  Cokners,   Lackawanna   Shekt-Piup 
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Tie  Afisisl&gi  Railway  IEiagHEa©©B3s 

'lie  great  adventure  in  government  railways  in  this 
-  at  last  afoot.  This  week  the  President  selected 
three  engineers  who  are  to  locate  the  thousand  miles 
lilway  across  the  Alaskan  peninsula.  The  men  named 
not  of  nation-wide  reputation  in  the  engineering 
but,  jointly,  they  present  a  certain  fitness  for  the 
■;  which  they  have  in  hand.  One  is  of  long  experience 
eating  engineer  on  railways  of  the  mountainous 
i.  the  second  has  spent  years  in  the  survey  of  the 
irotic  North  and  the  third  has  served  practically  his 
ineering  career  as  engineering  and  administra- 
liead  of  the  only  government  railway.  Thus  they 
ig  a  composite  experience  in  railway  location,  ac- 
intance  with  local  conditions,  and  familiarity  with 
ment  administration,  the  three  requirements  for 
in  this  particular  venture.  If  they  can  fuse  their 
vidual  attainments  into  a  unified  control,  the  success 
the  preliminaries  to  government  railways  in  Alaska 
opeful.  Meanwhile,  many  of  their  professional  breth- 
will  envy  them  their  opportunities  in  this,  the  last 
mi  railway  work  on  this  continent. 


Poweff  flTCJl 
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v  great  deal  has  been  published  in  scientific  and  tech- 
!  journals  within  the  past  half-dozen  years  concern- 
j  the  experiments  on  a  large  scale  in  developing  power 
[n  tin'  sun's  heat,  which  have  been  carried  on  by  Frank 
iiiian,  of  Tacony,  Philadelphia.  In  our  issue  of 
,  13,  1909,  vvc  gave  an  extended  account  of  Mr.  Shu- 
n's  work  up  lo  thai  time  and  also  of  work  carried  out 
other  in \ «  ntors. 

"or  two  or  three  years  past,   Mr.    Shuman  has  been 

in  erecting  a  large  sun-power  plant    near  Cairo, 

In  this  plant,  he  abandoned  his  scheme  for  heat- 

Wiitcr  to  a  moderate  temperature,  which  we  described 

1909,  ami   returned   to  the  earlier  scheme  of  concen- 

ting  the  rays  of  the  sun   by  reflecting  curved   mirrors 

u  boilers  containing  the  water  to  be  evaporated.     Ya- 

18  accounts  of  this  plant    have  appeared    in   popular 

ntilic  journals,   hut    the   first   engineering  analysis   of 

villi  the  results  of  tests  thereon  was  made  public  in  a 

I  on  Apr.  <>.   in    London,  before  the  Society  of 

rs  by  A.  S.    [■].  Ackermann. 

Briefly  summarized,  the  plant   erected   in    Egypl   cov- 

eighths  of  an   aiff  of  ground   and   the  highest 

'put   of    power   obtained    from    it    in    the    to-l    was   only 

1  bp.     While  ii  is  claimed  Hint   the  low-pressure  steam 

?ine  which   utilized   the  steam  did   not    work   Batisfac- 

dy  in  the  test,  it  was  evident  that  even  had  the  engine 

ffced  with  as  high  a  degree  of  efficiency  as  could  pos- 

lj  ' M"''  ted,   Hie   power  output    would   have   been   a 

"'  trifle   compared   with   the  enormous  cost    and   space 

"pad   by   the   plant. 

U  has  been  made  char  in  previous  desi  riptiona  of  Mr. 

>'"i  k,   be   has  carried    on   expel  iments   On    a    very 

and  bus  utilized   m  his  work  the  abilit 


thoroughly  capable  engineers.  The  results  are  well  worth 
placing  on  record  for  their  scientific  value,  but  as  a  com- 
mercial enterprise  the  production  of  power  from  sunshine 
appears  to  be  about  on  a  plane  with  the  proverbial  indus- 
try of  extracting  sunshine  from  cucumbers. 


Tlh©  M©st2  Powerful  SMeaysmi  Loco= 
mottle©  Ieh  th*.<s  WoirJldl 

Elaborate  papers  have  been  read  before  engineering 
societies  recently  in  which  the  authors  demonstrated,  to 
their  own  satisfaction  at  least,  that  the  introduction  of 
eiectric  traction  was  an  economic  necessity  to  the  rail- 
ways of  the  country  because  the  steam  locomotive  had 
reached  the  limit  of  its  hauling  capacity. 

It  is  interesting  to  recall  these  deliverances  in  view 
of  the  description  published  elsewhere  in  this  issue  of 
the  monster  locomotive  just  completed  for  the  Erie  P.. P.., 
by  the  Baldwin  Locomotive  "Works,  which  has  a  maximum 
tractive  capacity  of  160,000  lb.  It  will  not  be  denied,  of 
course,  that  it  would  be  quite  possible  to  build  an  elec- 
tric locomotive  which  would  have  a  tractive  capacity 
equaling  or  exceeding  this  amount,  but  the  cost  of  such 
a  machine  would  be  so  great  as  to  require  on  most  rail- 
ways operating  under  present  financial  conditions  a  spe- 
cial bond  issue  for  its  purchase.  Besides,  it  has  vet  to  be 
demonstrated  that  there  is  any  large  demand  for  a  loco- 
motive, either  steam  or  electric,  of  such  abnormal  capacity. 

This  new  monster  locomotive  for  the  Erie  has  been 
built  for  special  pusher  service  on  heavy  grades,  but  it 
is  extremely  doubtful  whether  any  competent  railway  ex- 
pert versed  in  operating  economics  would  advise  the  use 
of  any  such  enormous  machine  for  road  service.  As  has 
been  before  pointed  out  in  these  columns,  the  proba- 
bilities are  that  the  economic  weight  of  freight  trains 
has  been  in  many  cases  exceeded. 

H  is  worth  pointing  out,  also,  that  this  new  locomotive 
knocks  mi  the  head  another  stock  argument  of  the  ad- 
vocates of  railway  electrification.  The  steam  locomotive 
has  been  unmercifully  attacked  by  the  electrical  engi- 
neer because  it  is  umicr  the  necessity  of  hauling  behind 
ii.  uphill  and  downhill,  a  fender  carrying  its  supply  of 
fuel  and  water.  Electrical  engineers  have  argued  that 
this  weigh!  was  o  much  deducted  from  the  available 
hauling   power   of    the    machine   since    the    weigh!    of    the 

tender  was  not  available  for  traction.  Now  comes  Mr. 
George  l».  Henderson,  Consulting  Engineer  of  the  Bald- 
win Locomotive  Works,  and  puts  a  set  of  driving  wheels 
under  the  tender  and  in  this  way  constructs  a  steam 

motive    winch    ha-    a-    large    a    percentage    of    its    w 

available  for  trad  ion  a-  the  elei  I  ric  locomotive. 

It    would   seem   among  the    possibilities    that    this   same 
idea  might  he  applied  to  locomotives  of  ordinary  si 
road   us lines  where  steep  grades  demand   heaw  trac- 
tion and  it  is  desired  to  f  pusher  engines. 

We  would   not   be  uihhr-l I  l>\    any  means  as  opposing 

the  use  of  the  eli  motive  where  economic  and 
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other  conditions  make  its  use  advisable.  What  we  do 
urge  is  that  in  the  discussion  the  relative  economic  ad- 
vantages of  electric  and  steam  traction  it  is  well  to  stick 
close  to  facts. 

Tlh©  Affla©s°icsMffi  Wales'  Wofffes 


A  few  years  ago,  the  American  Water  Works  Associa- 
tion was  in  an  alarmingly  rapid  state  of  decline.  To  say 
the  least,  its  finances  were  in  woful  shape  and  its  mem- 
bership, if  not  falling  off  materially,  was  certainly  not 
increasing  as  it  should.  The  programs  at  the  annual  con- 
ventions were  full  enough — often  too  full — but  a  con- 
siderable number  of  the  papers  were  not  of  much  value 
to  the  membership  at  large.  The  Proceeding*  were  long 
delayed  in  publication. 

This  unhappy  state  of  affairs  was  recognized  by  a  num- 
ber of  members  who  have  since  devoted  themselves  un- 
stintingly  to  the  upbuilding  of  the  Association.  The  result 
has  been  most  gratifying.  The  finances  of  the  associa- 
tion have  been  put  mi  a  sound  basis.  The  membership 
has  passed  well  beyond  the  thousand  mark.  The  char- 
acter of  the  annual  programs  has  been  improved  and  the 
Proceedings  have  been  made  better  and  have  been  pub- 
lished more  promptly. 

Two  notable  advances  made  by  the  Association  within 
the  past  year  have  been  the  formation  of  local  sections 
and  the  establishment  of  a  quarterly  Journal.  The  New 
York  and  New  Jersey  section  was  formed  early  in  the 
present  year  and  has  since  held  a  second  meeting  in  New 
York  City.  The  first  number  of  the  Journal  appeared 
dated  March,  1914,  with  nine  papers,  filling  nearly  two 
hundred  pages,  and  with  a  good  line  of  advertising. 

Tin-''  two  new  features  of  the  Association  will  greatly 
extend  its  usefulness  and  should  aid  materially  in  the 
i  impaign  lor  enlarging  its  membership.  The  local  sec- 
lion-  will  serve  many  who  cannot  often  attend  the  na- 
tional  annual  conventions,  and  in  addition  will  make  pos- 
sible in  some  localities  a  series  of  meetings  between  the 
annual  meetings.  The  Journal  will  insure  prompter 
publication  of  some  of  the  papers,  besides  helping  to  in- 
e  the  number  and  character  of  both  papers  and  dis- 
ms.  Then,  loo,  a  quarterly  Journal  will  not  stagger 
the   members   by   its  hugeness  as  does  a   bulky  annual, 

which  gives  a   whole  year'.-  doings  in  one  big  dose. 

Although  the  Association  has  done  well,  passing  be- 
yond  the  thousand  line  in  membership,  il  ha-  noi  half, 
no.  not  ;i  quarter  Hie  number  of  members  thai  a  national 
water-  oi    anization   should   have.      No  one   knows 

bow   n  itei  works   plants  there  are  in   the   United 

today.     H  I-  aafe  to  say  thai  there  are  5000.  S e 

I bink  thai  it  i-  loo  much  to  e:  pei  I  thai  every  water- 
planl   should   be   repre  ented    in    the    A    oi  ial  ion, 

but  even  if  thai  i»   granted  there    I Id  i  ertainh  be  an 

om    membei   lor  eai  h  worl       ince  many  works 
repri   ented     by   more  than  a     ingle   person, 

and  there  are    e  era]  h  indred  woi  I     w  hich     I Id  have 

nl     or  mon  cial    and  i  mplo 

the    \    oi  ia1  ion.     1 1  Bceras  unneci     u     to  ai 

i  i  thai  Mir   membei  hip  of  the  \    il  ion    hould  be 

rapid  ■  :  until  «  ithin  a  few  years  il  «  ill  number 

.  100, 
Wil  i,  much  i  ould  be  done  thai 

i    qui    I I  -I    in  tani  c    n    pen 

headquarter  .   h  ith   a    full  time   Si  crctai     I  ditoi    and   a 


good  library  would  then  be  Feasible,  and  the  size  and 
fulness  of  the  Journal  could  be  increased. 

The  most  rapid  way  to  increase  the  membership  oi 
American  Water  AVorks  Association  seems  to  be  to  ge| 
water-works  organizations  now  confined  to  one  or  an 
states  to  become  sections  of  the  national  organiza  i 
We  have  not  the  temerity  to  suggest  that  the  time» 
yet  arrived  for  the  New  England  Water  Works  As.- 
tion  to  merge  with  its  sister,  but  the  Central  States,  in- 
states (Carolinas  and  Georgia),  Southwestern  and  a 
rious  state  organizations  could  advantageously  do  I 
at  once. 

Next  to  gathering  in  the  sectional  associations,  an| 
a  great  aid  to  that  end,  the  membership  could  most  ip- 
idly  be  increased  by  doing  more  than  is  now  done  bjj 
Association   for   the   superintendents   and   other   offid 
connected  with  the  smaller  works.     In  the  days  wheito 
New  England  Water  Works  Association  was  so  far  an 
of  the  American — or  should  we  say  when  the  Ameil 
was  so  far  behind  the  New  England? — one  of  the  J 
arguments  for  trying  to  continue  and   to  raise   up  I 
American  Association  was  that  it  did  so  much  mon 
the  ordinary  superintendent  than  did  the  New   Eng 
Association.     Although    it   might  have  been   difficull 
prove    the   contention,    the    claim    carried    convictioil 
many.     The  facts  arc,  however,  that  neither  associal 
has  done  anything  like  what   it  might  do  and  oughl 
do  for  not  only  the  men  connected  with  the  smaller  wi 
works  but  also  for  the  rank  and   file  of  the  officials 
employees  of  the  large  works  and  for  the  many  engii  I 
engaged   in  designing  and  building  small   works  an 
making  minor  extensions  to  and  filling  the  humbler 
sitions  on  the  large  works. 

Strangely  enough,  the  Proceeding*  of  the  two  lea' 
water-works  associations  contain  comparatively  littll 
show  that  water-works  have  to  be  operated  as  well  as- 
signed and  constructed.  The  association  which  is  I 
first  to  see  this  neglect  of  a  very  important  field  an 
art  effectively  in  it  will  make  great  strides  in  menu- 
ship. 

There  is  one  feature  of  the  small  and  sectional  mm 
works  associations  winch  simply   must   not   be  overlooll 
their  attention,  iii  conventions,  to  some  of  the  elemen 
phases  of  water-works.      It    is  true  thai   much  of  the  I 
cussion  before  these  associations  betrays  ignorance,  I" 
is  the  ignorance  of  the  would-be  learner,  and,  moreol 
.in   ignorance  which  these  seekers  after  knowledge  UN 
be  loath  to  betray  before  a  national  water-work 
lion.      It    is  mi    Ibis  account    that  the  local   orgn 
must     be    continued     in    (heir    essential    character,    i 
(hough    they   do   become  seel  ions   of   (he   national 
lion.      Uniting  with   the  latter,  however,  will     I 
ihe   local   organizations    in    many    ways,    mil    lb 
which   will   be   Ihe   during  of  Ihe   broader  expel 

tin    much    lai r   inbership   of   Ihe   national   organ! 

lion,  both  al   Ihe  local   meetings  and  through  I  hi 

Kinally,   we  eongi  al  ulale   Ihe    \niericau    W  nter  ^ 
Association   for  its  recent   progress  and  even  more  fur  • 

fill  lire  prospei  (s.     Al  (he  same  I  i ,  we  caul  ion 

In  i  hip  at  large  that  (he  improvements  of  the  hisl  I 
yeni  have  been  largeli  Ihe  woi  k  of  ;i  relatively  sl  ! 
group    of    member     who    stepped    into    the    breach   BlJ 

1    moment    in    the   history   of   (lit-    AsHneint 

ir.eiil    progress   is   to  be  continued   and   (he  hrighl   I1 
p..  I    of  the  future  realized,  the  work  of  the  Assoeinl" 
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fter  must  be  shared  in  by  a  larger  number  of  mem- 

than  in  the  past.     The  Journal  will  open  new  op- 

r  nities  for  the  rank  and  file  of  the  membership  to 

-.clnge'  experiences  about  the  more  ordinary  everyday 

rks  affairs — which,  after  all,  are  the  chief  con- 

the  vast  majority  of  the  water-works  fraternity. 

ziri\  Service  ILaws   lira  F^actticml 


-   the  features  of  the  movement  for  better  mu- 
ll government,  which  has  been  in  progress  for  some 
the  enactment  of  state  laws  or  municipal  ordi- 
lacing  city  employees   under  civil-service   rule-. 
njneers  as  a  class  will  generally  be  found  favoring  good 
nvjnment  and  favoring  also  any  means  by  which  good 
tit  may  be  attained:  but   it  may  be  safely   laid 
low  as  a  general  proposition  that  the  engineer  who  has 
accustomed  to  carrying  on  work  with  the  economy 
ristic  of  a   well   ('(inducted    private  enterprise    is 
•itjo  protest  inwardly,  if  not  outwardly,  if  he  takes  up 
rork   and   finds   himself  subject   to   the    iron-clad 
-    tions  of  civil-service   laws   in   employing   and  dis- 
men. 

ers  who  have  experience  in  state  and  municipal 

rt"j*  where  civil-service   laws   prevail,  however,  recog- 

;    these   laws   have   their   advantages   as   well   as 

m  I  vantages,  not  the  least  of  the  advantages  be- 

nahat  the  engineer  in  charge  is  to  a  large  extent  re- 

from  the  constant  political  pressure  to  find  places 

ertain  men  regardless  of  their  competence   for  the 

i   the  disadvantages  or  the  advantages  are  the 
jraer,  however,  makes  little  difference.     The  engineer 
that  the  civil-service  laws  are  one  of  the  con- 
■  18  he  must  meet  in  carrying  on  his  work,  as  much  so 
a*  le  presence  of  a  difficult   foundation  or  high   prices 
loiiiaterial.     Occasionally,  however,  the  engineer,  as  he 
ith  the  task   before   him,  cannot   refrain   from 
widmg  that  some  of  the  men  who  framed  the  law  were 
bear  some  of  the  burdens  and  the  difficulties  of 
into  execution  which  fall  upon  the  shoulders 
-nicer. 
•    have  several  times  discussed    in  these  columns  the 
jjrdity  too  often    found    in   civil-service   laws   of  com- 
indidates    for    high    executive   or    technical    po- 
pass    an    examination,    the    difficulty    being 
'  he    first    place    in    lind    any    examiners    or    exami- 
■)0  which  will  fairly  test  the  relative  qualifications  of 
andidates  and   in   the  second    place   to   frame 
examinations,    the   result?,   of   which   can    be 
expressed    so   ;i-   in   in   any   way   indii  ale 
rial   qualifications  on    which    the   success  "1  a 
i  utive  duties  chiefly  depends. 
i  i  ror  of  i  i\  il-sen  ice  law  -  at    (lie  opposite  ex 
requin  mem   lhal   un  killed  laborers  shall  be 
'■■'I    !'\    competitive    examinations.      An    interesting 
PJnple  of  lion    an   ordinnm  c   of   this  sort    works   is   re 
'V'1   ■''    (  I'  i'elniid.       I  he    new    State    Constitution    of 
I),  which  enables  cities  of  the  State  to  frame  their  own 
dted    in   n    new  (barter   for   the  city   of 
eland.     Those    who    framed    this    new    charter    pro 
I  a  City  Civil   Service  Commission,  whoso  duh    it   is 
88  thai    .ill   .  it)    employees,  excepl    those   in    the   un 


classified  list,  "are  selected  on  the  basis  of  merit  and  fit- 
uess."  The  unclassified  service  includes  only  elective  of- 
ficers and  a  Very  small  number  of  appointed  officers,  such 
as  the  heads  of  the  six  city  departments  and  their  di- 
rect assistants,  21  in  number.  All  the  remaining  city 
employees  are  divided  into  three  classes:  Competitive, 
noncompetitive  and  laborers,  which  are  described  as  fol- 
lows in  the  charter: 

(a)  The  competitive  class  shall  include  all  positions  and 
employments  for  which  it  is  practicable  to  determine  the 
me"\a,"J  fltneSS  of  applicants  by  competitive  examinations, 
(o)  The  non-competitive  class  shall  consist  of  all  posi- 
tions requiring  peculiar  and  exceptional  qualifications  of  a 
scientific,  managerial,  professional,  or  educational  character 
as   may   be   determined    by   the   rules   of   the   commission 

(c)      The     labor     class     shall     include     ordinary     unskilled 
labor. 

^  While  the  Charter  Commission  provided  that  laborers 
should  be  selected  for  merit  and  fitness  and  their  posi- 
tion, should  be  classified  and  standardized  to  a  certain 
extent,  they  left  to  the  Civil  Service  Commission  the 
working  out  of  detail  problems  in  connection  with  the 
execution  of  the  law.  The  new  charter  only  went  into 
operation  on  Jan.  1.  but  already  some  interesting  ex- 
periences have  occurred  in  connection  with  the  employ- 
ment of  labor. 

The  extension  of  the  west  side  intake  tunnel  for  ».  bet- 
ter water-supply,  16,000  ft.  into  Lake  Erie,  at  an  esti- 
mated cost  of  a  million  dollars,  is  to  he  done  by  the  city 
by  direct  labor.  When  the  work  was  begun,  the  Water 
Commissioner  made  application  to  the  Civil  Service  Com- 
mission for  an  eligible  list  from  which  laborers  might 
be  hired.  Now,  tunnel  workers,  like  some  other  special 
labor,  are  an  itinerant  class,  working  in  one  place  until 
the  job  is  done,  or  until  wanderlust  impels  them  to  leave. 
They  didn't  take  kindly  to  the  idea  of  civil  service,  nor 
Mould  they  attempt  to  find  out  what  kind  of  an  examina- 
tion they  might  have  to  pass.  The  only  examination 
they  were  used  to.  was  the  keen  gaze  of  tin-  boss  to  whom 
they  apply  for  a  job.  They  hold  their  job  so  long  as  they 
show  ability  and  willingness  to  do  the  work.  The  result 
on  the  tunnel  is  that  the  Civil  Service  Commission  has 
l:"  eligible  list  so  that  the  Water  Commissioner  is  obliged 
to  hire  men  when  and  when'  he  can  get  them.  The  Civil 
Service  Commission  does  not  expect  to  put  the  tunnel 
workers  in  the  classified  sen  ice. 

Excavation  for  the  new  filtration  plant  is  also  hem- 
done  by  the  city  by  direct  labor.  Here,  the  same  diffi- 
culty was  met  in  getting  steam-shovel  men  under  civil 
as  'n  getting  tunnel  workers.  The  Commission 
has  found  itself  obliged  to  class  the  workers  on  these 
large  undertakings  as  "special,  emergem  y,  or  temporary," 
although  under  the  charter,  temporary  employmenl  for 
periods  exceeding  30  days  is  not  permitted. 

W.uk  in  the  division  of  streets  is  nearly  a1  a  standstill 
during  the  winter  months,  but  with  the  coming  of  spring, 
a  large  force,  nearly  a  thousand  men.  must  he  recruited  in 
a  short  time.     Laborers  applying  for  work  are  required 
'"  aPPear  before  the  Civil  Service  Commission,  where,  if 
em  Bound  in  body,  they  are  registered  and  then  are 
1  ""  the  job.     Registration  consists  of  recording 
iplicanfs  name  and  address,  together  with  a  state- 
ment of  previous  employmenl.     The  street-repair  deparl 

ment  has  been  quoted  in  the  daily  implaining 

ne  piece  of  work  was  unduly  expensive    because 

labor  sent  by  the  civil  Service  Commission,  wind,  the 
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repair  department  was  obliged  to  accept,   was   inexperi- 
enced. 

It  would  appear  extremely  doubtful  whether  it  is  wise 
tc  include  under  civil-service  laws  common  labor  taken 
on  for  temporary  employment  only,  such  as  that  which 
is  required  when  a  city  undertakes  to  do  by  day  labor, 
construction  work  on  jobs  which  are  ordinarily  let  to  con- 
tractors. If  the  engineer  placed  in  charge  of  such  work 
is  expected  to  obtain  the  same  efficiency  and  economy  in 
the  work  that  would  be  obtained  by  a  private  contractor, 
he  ought  to  be  equally  free  to  select  his .  assistants  and 
his  labor.  If  he  cannot  be  trusted  to  do  this  as  well  as 
a  Civil  Service  Commission  could  do  it  for  him,  it  is 
doubtful  whether  he  ought  to  be  employed  as  the  engi- 
neer. 


T&sxiiir&g*   Memos'   V©Ihicle§  Sna.  Pir®= 
poiHtioia  to  Tlheair  Hoffsepower 

To  an  engineer,  especially  an  engineer  engaged  in 
highway  maintenance  who  is  face  to  face  with  the  prob- 
lem of  maintaining  roads  subject  to  present-day  automo- 
bile traffic,  it  seems  a  fair  and  equitable  proposition  to 
base  the  fee  for  an  automobile  license  upon  either  the 
horsepower  of  the  machine  or  its  weight.  The  horse- 
power, however,  is  preferable  to  the  weight  as  a  basis 
for  the  wear  and  tear  upon  a  roadway  depends  very 
much  more  upon  the  power  of  a  machine  than  upon  its 
weight.  It  is  the  high-power  racing  cars  tearing  along 
at  a  40-  or  50-mile  an  hour  pace  which  destroy  the  sur- 
face  of  a  roadway  and  send  the  binding  material  flying 
into  the  ditches.  This  has  been  so  amply  demonstrated 
in  the  experience  of  road  engineers  that  no  argument  is 
needed  to  prove  it. 

In  Great  Britain  and  in  the  State  of  Massachusetts. 
laws  have  been  in  force  for  years  under  which  an  auto- 
mobile license  fee  is  based  upon  the  horsepower  rating 
of  the  machine.  In  both  Great  Britain  and  Massachu- 
tb  revenue  derived  from  these  fees  is  devoted  to 
road  maintenance.  We  cite  these  only  as  typical  cases. 
In  numerous  other  countries  and  states.  Jaws  are  in 
force  basing  the  fee  for  a  motor  [icense  upon  the  power 
of  the  machine.  It  is,  therefore,  a  matter  of  surprise 
to  learn  thai  the  Supreme  Court  of  Michigan  has  just 
declared  unconstitutional  a  law  enacted  in  thai  state  last 
year  fixing  the  registration  fee  for  automobiles  al  the 
rate  of  50c.  per  horsepower.  The  couri  Baid  in  its  de- 
cision : 

The  clear  purpose  of  th<    li     I   ial icactlng   so   larg 

.•in  amount    from   thi  ne:      ol    motoi    cai  to  produce  a 

fiiini    for    highway    purj of    regulation 

h    la   clea  rlj    not  ci    ered 
by   the   tin.    of  ii"-  act,     1  bi    no   more   labor  or  ex- 

ower    than    In 
bli     pur 
i    

It    i  em     probabli    from  I '  •    ibove  quotation  thai   the 

couri  d  on  the  techt  iund  thai  the 

purpose  of  the  law  was  uot  propoi '-.    tated  in  ii    I  itle.    \.\ 

■..•MT.  a  notable  i  I        fan,  w hich 

i  .  hould 

■    find  a  wa     to  nullif; 

which  the  i  m  to  be 

Another  opinion   In 

nd   in  i  he  repori   of  the 


Xew  York  State  Commission  on  Motor  Vehicle  Ixl 
lion  recently  submitted  to  the  New  York  legislaturl 
quote  from  the  report  as  follows: 

In    our    opinion    the    exaction    of    a    tax    in    the   form!, 
registration    or    license   fee   which    produces   more   revei 
the  state  than  is  reasonably  necessary  to  cover  such  e: 
is  an   unjust  and   improper  exaction  upon   one  type  of  v 
It   may   be    urged   that  motor   vehicles   should    pay    lieens 
graded    in    proportion    to    their    horsepower,    on    th< 
tion    that    motor    vehicles    damage    the    highways. 
we   would    state    that    highways    of   the   state    are    foi 
of  all  its  citizens — their  improvement   is  for  the  benefit 
its    citizens.      Before    the    motor    vehicle    the    roads    wei 
and   their   use   was   comparatively     limited.      The   improv  | 
of   the    highways    was    as    desirable    then    from    the   stan 
of    the    pedestrian    and    the    users    of    horse-drawn    vehic 
it    is    today.      The    motor    vehicles    merely    accentuated     I 
eyes  of  the  public  the  need   of  better  construction  and   a 
tenance   of   roads,   and   made   apparent   the   need  for  imiv. 
highways.       Your     Commission     fails     to    see,     thei . 
motor    vehicles    should    pay    any    exaction    whatsoever    I 
other    users    of    the    highway    do    not    pay.      We    believ- 
motor  vehicles   should   be   subject   to   taxation   upon  the  in 
basis    as    other    personal    property    and    that    in    this    wa  • 
owners  of  motor  vehicles  will  bear  a  just  burden  of  ta  .u 
in  proportion  to  the  value  of  their  cars,  irrespective  of    I 
power. 

The  position  of  the  Commission  evidently  is  tin 
taxpayers  of  the  state  are  bound  to  maintain  the  a> 
in  condition  for  the  use  of  any  and  all  vehicles,  ani  I 
it  is  inequitable  to  tax  the  users  of  vehicles  so  that  hi 
will  have  a  larger  part  of  the  burden  laid  upon  tin  a 
payers  by  reason  of  the  damage  which  their  vehic]  i 
to  the  roads  than  is  borne  by  owners  of  other  propei . 

Such  an  opinion  ignores  the  many  cases  where  6 
taxes  have  been  laid  upon  all  classes  of  vehicles  or  I 
special  classes  of  vehicles  which  were  believed  to  1  es- 
pecially damaging  to  roads  and  street  pavements, 
the  commission  alludes  to  as  the  presumption  that  in 
vehicles  damage  the  highways  is  to  road  engineers  t 
presumption  at  all   but  an  established  fact.     Lawfi 
ordinances  requiring  vehicles  which  do  special  injr 
roads  to  pay  special  tax  on  that  account  are  extriil 
common.     We  may  instance  the  wide-tire  laws  pas- 
many  States  or  the  requirement  that  a   person  dri  I 
an  especially  heavy  load  over  a  road   is  obliged  to  I 
good  the  damage  caused  thereby. 

Possibly  if  a  road  maintenance  tax  were  to  be  adj 
with    theoretically  exact    equity,   the   owner  o1 
hide    traveling    over    the    road,    including    wheellwi" 
baby  carriages  and  bicycles,  as  well  as  wagons  and   I 
mobiles,  should  In    required  to  pa\   a  fee  proportion! 
the  damage   which   Ins   vehicle   causes.      Rut    all  sv 'i 
of  taxation  are  only  rough  approximations  to  an  oqu  :- 
adjustment.      Sufficient   warrant    for  the  assessment  ' 
lax    on    automobiles,    graduated    in    proportion    to 
power,   when    mi    taxes    are   assessed    on   oilier   vehicl 
found    in   llic  amount   of   injury  done  to  road   surfai 
motor  vehicles  in  comparison  with  other  vein. 

The  attempt  of  motor-vehicle  manufacturers  and 
its  to  defeat   laws  intended   to  place  upon   motor-vi 
users   a   part   of   the  burden   of   road    maintenance  ' 
i  heir    use   of    Ibr    mads   i  auscs    is    in    the   high 
unwise.      If   I  hose  who  benefit    by   the   u>f  of  moto 
hides    nre   nol    \\  illing  to   pay    for  al    leas!   a    p 
damage   which   they  cause,   Hie   taxpayers  as  a   wholj 
certain   to  proles!   al    (he  burden.      1  ndeed  al    the  pi 

day  ■ of  tli"  Inrgcsl   problems  of  I  he  enginei  i 

nl    mainteniiin  e   is   to  obtain    fund 
lo  do  I  he  work   whii  li        nb  olutdy   necessary  I"  pi 
.nl     in  Li.  i     I  nun  lid lireh  di 
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JSttlhacs  SiEadl  (D©snap©irassitll©Ea  of 

SDgagpiaeeiFs  firosim  ftSa©  S&aviadU 

poinatt  of   ®i    fLsi.w;F©s* 

3ii — The  editorial  in  your  issue  of  Jan.  22  correctly 
nts  out  that  the  salary  figures  compiled  by  American 
ictv  of  Civil  Engineers  do  not  represent  a  fair  av- 
ige.  The  correspondent  "Citizen  Engineer,"  in  the 
ue  of  Feb.  5,  in  commenting  upon  the  editorial,  rec- 
mends  a  higher  standard  of  ethics  as  a  means  of  cor- 
tiDg  an  undesirable  condition. 

The  term  "ethics,"  however,  is  one  of  the  most  abused 

d  overworked  terms  in  the  language.     An  active  writer 

engineering  ethics,  prominent   in  the   American    So- 

■tv  of  Civil  Engineers,  who  would  unquestionably  con- 

ler  it  unethical  for  an  engineer  to  guarantee  or  assume 

financial  responsibility  for  the  commercial  success  of 

iew  design,  in  practice,  had  no  scruples  about  reporting 

der  his  own  signature,  on  the  same  day.  that  the  same 

Iroad   project  would  cost  $17,000  per  mile  in  his  re- 

ii  to  the  promoting  company,  and  $25,000  per  mile  in 

teporl   to  the  provincial  ministry,  for  the  purpose  of 

•nring  a  subsidy  for  the  promoting  company  of  $20,- 

'I  per  mile. 

A  member  of  the  Joint  Committee  on  Concrete  and 
inforeed  Concrete,  testifying  in  a  patent  suit  for  an 
ployer  desiring  to  demonstrate  the  action  of  reinforce- 
i.t  in  the  top  of  a  slab,  had  no  difficulty  in  conveying 
the  Court  the  information  that  this  committee  believed 
tin'  tensile  strength  of  concrete  in  beams  and  slabs, 
id  explained  glibly  that  il  only  disregarded  this  valuable 
emenl  of  tensile  strength  in  these  rules  as  a  mere  mat- 

r  0 ivenience  in  figuring. 

It  would  seem  thai  the  public  might  certainly  appreci- 

'    and   re  richly   reward  a  more  universal  exhibition 

'common  ordinary  old   fashioned  honesty  and  business 
enes    and   fairness  on  the  part  of  the  engineer- 
ig  profession. 

It  is  evidently  nol  g I   form  or  ethically  conservative 

consider  seriously  any  new  idea  until  it  has  reached 
e  legal  age  of  maturity,  21  years.  This  statemenl 
■cms  justified  by  the  careful  consideration  of  nearly  all 

ng-c miller    reports    and    especially    by    engi- 

eering  testimony  c •erning  all  concrete  failures.     Such 

always  shows  that   as  certain  old  conservative 
finve  been    followed   by   the  designer,  the   design   is 
thically  correct,  and  (he  Maine  niii-t   lie  attached   to  some 
'    little  ebip  or   microscopic   grains   of  sawdust 
"  at.  ,1  iii  some  pari   of  the  work. 
■othing   could    possibly    lie   i\\\r   to    the   engineer,   for 
ai  la-  not  indeed  followed  '.'I  year  old  rules?    This  being 
"•  il  'an  lie  only  predestination  or  tale  •;!   the  bottom  of 
lie   unfortunate   catastrophe;   and    no   question    of   engi- 
!  judgment   could   possibly  be   involved   in   the  se- 
ction or  arrangement  of  material    by  ll ngineer. 

i  .ill--    for   the  explanation    thai    cases  of  such 
lishonost)    i    cited  are  extremely   rare  among  the  best  cu- 
ll   is  an    unfortunate   condition,    however,    thai 


the  great  majority  of  these  really  able  and  honest  men 
are  so  absorbed  in  considering  only  technical  matters 
that  they  do  not  cultivate  business  acquaintance;  do  not 
combine  technical  industry  with  business  activity,  and 
hence  are  for  the  most  part  under  the  direction  of  the 
jolly  promoter,  who  has  neither  technical  ability  nor  in- 
clination to  consider  technical  questions,  except  in  that 
superficial  manner  requisite'  to  put  up  a  plausible  line 
of  talk  in  selling  engineering  services.  Such  a  promoter 
generally  employs  able  engineers  on  a  minimum  salary 
to  carry  out  such  antiquated  schemes  as  he  has  thought- 
lessly talked  up  to  his  client.  This  is  an  ethically  com- 
mercialized engineering  condition. 

The  foregoing  cynical  effusion  would  only  be  complete 
if  properly  classified  and  duly  labeled  as  the  waxped 
judgment  of  that  most  undesirable  kind  of  a  citizen — 
that  disturber  of  conservative  21-year-old  ideas — known 
by  the  offensive  name  of 

A  Patenter*. 

Chicago,  111., 
March  2,  1914 


Moire   C©m\c©s;>irTvaim§|   Coimthr^c&oirs'' 

Sir — If  an  insurance  man  with  no  training  as  an  engi- 
neer attempted  to  lecture  engineers  as  to  their  shortcom- 
ings, he  might  create  a  great  impression  upon  his  fel- 
low underwriters  but  he  would  probably  be  received  with 
derision  by  engineers.  So  when  an  engineer  like  Mr. 
Lincoln  Bush  attempts  to  lecture  surety  underwriters  for 
their  alleged  shortcomings,  his  letter  published  in  your 
issue  of  Apr.  9,  p.  800,  is  more  deserving  of  a  tolerant 
smile  than  of  serious  refutation.  Nevertheless,  you  will 
perhaps  permit  a  surety  underwriter  to  touch  on  a  few 
of  his  points. 

If  is  quite  true  that  "there  is  no  regular  uniformity 
in  the  amount  of  bonds  specified  by  engineers  even 
though  the  hazard  and  character  of  the  work  is  similar.* 
Yet  as  nearly  as  we  can  find  a  definite  complaint  in  Mr. 
I'm  h's  somewhat  rambling  disquisition,  it  is  that  surety 
companies  ought  to  base  their  rates  on  the  amount  o( 
the  bond  rather  than  on  the  amount  of  the  contract.  Mr. 
Hush  says  that  the  suretj  companies  "have  united  in  re- 
requiring  the  contractor  to  take  out  a  bond  on  the  total 
amount  of  the  contract."     Tins  statemenl   is  simply  and 

wholly   false.      Surely  companies   have   not    made  any  sue'i 

requirement  either  singly  or  unitedly.  Thej  have,  in 
fact,  nothing  to  do  with  fixing  the  amount  of  bond.  i;i 
many  slates  lie  ,:i  ouni  of  bond  on  public  work-  is  lived 
i>\  tatuic.  In  oiler  cases,  it  i-  fixed  by  the  regulation 
of   governing   boards,   administrative   officers,   boards    >' 

education,  water-works,   park.  etc..  and   divers  and  SU 

inferior  commissioners  or  officials  of  every  sort.     There 


•i'.'.    addressln      P    n    Drury,   1610  Fori   Dearborn   Building 
o,    in.    court    rds   Involving    the    railroad    ease    and 

ii"     i  en.  i .  i.  ••iii    be    no  in   a.  a    i 
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is  no  uniformity  of  plan  or  method  and  there  is  the  great- 
est diversity  of  result. 

Under  these  circumstances,  surety  companies  have  felt 
that  the  only  basis  on  which  contract  underwriting  exper- 
ience could  possibly  he  standardized  is  to  fix  their  cpn- 
tract  bond  premium  rates  on  the  amount  of  the  contract 
rather  than  on  the  amount  of  the  bond.  Mr.  Bush  com- 
plains of  this  purely  on  the  assumption  that  it  is  always 
excessive.  He  thinks  his  clients  would  save  money  where 
small  bonds  are  required.  But  there  are  States  and  cities 
where  bond  is  required  in  double  the  amount  of  the  con- 
tract price  and  other  States  and  cities  where  the  bond  is 
only  2bc/(  of  the  contract  price.  If  the  rate  were  made 
on  the  a  me  mnt  of  the  bond  instead  of  on  the  amount  of 
the  contract,  the  premium  charge  on  the  same  contract 
would  be  in  one  case  eight  times  as  high  as  in  the  other. 
Complaints  of  the  present  basis  of  fixing  premiums  are 
trifling  compared  to  the  outcry  that  would  lie  caused  by 
such  a  change  as  Mr.  Bush  advocates. 

Mr.  Bush  speaks  of  the  "■good  judgment  of  the  engineer, 
who  should  be  fully  qualified  to  appraise  the  hazards  con- 
ic, ted  with  the  work."  He  should  be,  perhaps,  but  some- 
times he  is  not.  See  United  States  vs.  Stone.  Sand  & 
Gravel  Co.,  177  Fed.  Kep.  321,  where  the  U.  S.  Govern- 
ment lost  $225,000  on  a  contract  for  which  it  had  only 
a  $75,000  bond. 

Speaking  generally,  it  may  he  said  that  the  hazards 
estimated  by  an  engineer  are  the  engineering  hazards. 
The  hazards  carried  by  surety  companies'  bonds  are  a 
leal  more  than  this.  Contract  bonds  to  the  Fed- 
eral Government  and  in  many  States  make  the  surety 
liable  for  the  payment  of  labor  and  material  employed  on- 
the  contract.  This  liability  extends  to  the  payment  of 
indebtedness  of  subcontractors.  Hence  the  surety  on  the 
bond  of  a  general  contractor  may  be  liable  for  the  debts 
of  insolvent  subcontractors  whom  the  surety  never  bonded 
aid  never  saw.  The  surety  may  become  liable  owing  to 
tie-  dishonesty,  the  speculation,  the  misfortunes,  the  in- 
competency fir  the  death  of  a  contractor.  It  may  be  Ha- 
il the  inadequacy  of  tin-  contracl  price,  for  the  in- 
solvency of  subcontractors,  Eor  Hoods,  fires,  frosts,  strikes, 
accidents,   catastrophes   and    for   the   mistake-   of   engi- 

The  -nietvV  bond  is  much  more  than  a  men-  undertak- 
ing that   the  project   will  lie  earned  out.     II  guarantee 
the  debts  of  the  contractor  and  it   i-  \\!-f<\  by  him  as  a 
basis   Foi   credit.     It   protects  He-   private  owner  ag 
lien-.     It  ig  a  finani  ial  Surety  companies  ns 

a  whole  have  never  made  money  on  tins  part  of  their  bu- 
rn.---.    Then-  is  little  prosped    thai   any   money  will   be 

upon  it  in  the  future.     It  constantly  attracl 
capital   into  tin-   Held  of  Burety   insurance  by  just   such 

Me   Bush's   lei ter  and  y 

toi-ial.     The  unvarying   resull   in  the  pas!   and  ■  thai 

may  be  expected  equally  in  'be  future  is  thai  tho  ■ 

into  tie-  field  -  II  lose  their 

and  become  w  iser  and  sadder  nun. 

R,    II.    Tnv.      i  i 
62   William  Si.  ,  \|,r.  21,    191  I. 


i   i   the  letter 
oln  Bush,  conc<  i  ning  Contractoi  '  Bondin  -  '  'om- 

ib.  ap- 

I  '.'I''.    |      | 

M       B  '      and   perlii,  g(  I, 


erally  conceded  thai  the  present  procedure  is  far  fro 
satisfactory.  The  scheme  which  contractors  are  open 
ing  under  to  guarantee  the  faithful  performance  of  a  co 
tract  and  the  payment  of  bills  for  labor  and  material  is 
costly  one  and  is  reflected  in  the  total  outlay  of  tl 
owner. 

It  is  a  matter  of  common  knowledge  that  the  premiu 
of  one-half  of  one  per  cent,  of  the  contract  price  is  tl 
principal  interest  the  Bond  Company  has  in  furnismi 
a  bond  to  a  contractor.-  If  the  contract  price  is  such 
to  raise  doubt  in  the  mind  of  the  Bond  Company  that  tl. 
work  cannot  be  executed  for  the  sum  proposed,  the  Boi 
Company  requires  the  contractor  to  furnish  a  guaranfr 
or  put  up  security  sufficient  in  their  opinion  to  prott 
them  from  possible  loss.  In  other  words,  if  the  Boi 
Company  were  called  upon  to  perform  the  service  fi 
which  they  had  been  paid,  they  are  at  no  risk  as  tin 
have  ample  protection.  It  would  seem  far  better  if  tl 
contractor  could  furnish  directly  to  the  owner  the  san 
security  which  he  would  be  required  to  furnish  the  Boi 
Company.  Such  security  could  be  placed  in  escrow  ai 
the  contractor  would  always  be  reaping  the  benefits  of  i 
earnings.  This  would  also  save  the  owner  $500  per  ai 
mini  on  every  $100,000  of  contract  price. 

Experience  has  taught  us  that  when  a  Bond  Compai 
is  called  upon  to  complete  an  abandoned  contract  ai 
to  pay  claims,  the  normal  procedure  has  been  for  tl 
Bond  Company  to  make  a  settlement  at  a  discount  evt 
though  the  bond  is  conditioned  upon  the  payment  in  fii 
of  all  claims  of  persons  furnishing  labor  upon  or  fu 
nishing  materials  used  in  the  work.  To  obviate  the  poss 
bility  of  a  Bond  Company  settlement,  and  to  insure  legi 
imate  claims  being  paid  in  full,  the  common  practice  is ' 
insert  a  clause  in  the  contractor's  contract,  stating  thi 
the  sureties  on  the  contractor's  bond  will  not  be  permitti 
to  complete  the  work  without  the  consent  of  the  uwne 
With  such  a  stipulation,  the  owner  is  in  a  position  tfl  | 
mand  of  the  Bond  Company  the  terms  under  which 
intends  to  pay  claims,  and  if  it   proposes  to  make  otln 

than  full   payments,  the  owner  may  then   pay  cli >■ 

winch  evenl  the  sureties  would  be  liable  to  the  owner  f< 
the  damages  sustained  by  him  in  making  just  and  equi 
able  settlements. 

In  mosl  cases  where  a  bond  is  required,  the  Bond  Con 
panv  endeavors  to  have  its  form  of  bond  used  in  prefc 
aine  in  a  form  proposed  by  the  owner.  The  reason  ft 
this  is  obvious.  The  Bond  Company  is  anxious  to  ]"■ 
vide  an  instrument  drawn  in  a  manner  to  remove  Hi 
dangi  i  of  its  ever  suffering  less  in  the  evenl  of  I'aihi' 
on  the  part  of  contrai  tor  to  perform  his  obligations.  Tl 
nei  resull  is  thai  the  Surety  Company  has  been  paid  b 
a  sen  ice  w Inch  it  never  performs. 

\    i    bond    i-luiiilil    b\    it-    terms   be   such,   that  an 

in    i  In-  i !m surrounding  the  work,  anj  !| 

or  diminution  in  total  cost,  any  changes  or  altci 
aliens  of  the  work  or  modification  of  the  contracl  betHW 
the  owner  and   I  he  contractor  shall   nol  aid    lo  release  t1 

upon  the  bond.      Further,  a  bond  should 
fhal  if  the  colli nicl  is  materially  increased  in  amount,  8<t 

rih   mm  I"1  obtai I  under  il.     1 1  is  believi 

thai    with    those   si  ipulnl  ion  ■   and    with    thai    above   QBT 
relal  ivo  to  nol  nllou  ing  a  Bond  <  'miipam   to  (Bin 

plctc    the    work    without    pormi    I'    the   <••• 

c.u  ner  ma )  be  rea  nnnbh  ecu  re.  Considci  ing  the  h'.ni- 
lative  trend  tow  ard  making  the  owner  nil  mutch   respoffl 
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,      for   claims,    the    contractor's    bond    cannot    be    too 
|  tlv  drawn,  especially  since  the  owner  is  called  upon 
iay  a  good  price  for  the  service  intended  to  be  ren- 
al liv  the  Bond  Company.  The  engineer  should  always 
de  in  his  specification  a  form  of  contract  and  bond 
<  ch  will  be  required   of   the   successful    contractor   in 
r  that  there  may  be  no  misunderstanding  relative  to 

iture. 

.Iter  a   careful   analysis  of  all   the   considerations,   it 

I  Id  seem  far  better  for  the  owner,  the  contractor  and 

x  supplying  material  or  performing  labor,  if  the  speci- 

inii  would  permit  a  contractor  to  deposit  in  escrow, 

securities,  to  he  used  to  settle  claims  in  the  event 

Hire  (in  the  part  of  the  contractor  to  satisfy  them. 

he   amount   to    be    deposited    would    depend    entirely 

n  u  the  terms  of  payment  proposed.     Take  for  instance, 

tract  of  one  million  dollars.    Assume,  for  the  sake  of 

Hilt,  that  $50li,i will  be  paid  to  labor  and  that 

'.odO  will  go   into   materials.     Assume   further  that 
nts  will  he  made  on  the  basis  of  75%,  as  the  work 
ids  with  a  25%  retention.     It  is  known  that  a  con- 
•i  tor  cannot  long  fail  to  meet  his  payrolls  because  the 
inics  and  laborers  will  not  work    if  their  wages  are 
forthcoming,  obviating   thereby   great   accumulation 
:    In   Ibis  direction.     With   the  present  leaning  to- 
il State  Industrial   Commissions,  there  is  offered  the 
I'm! her  assurance  that  labor  claims  will  be  met. 
lore,  in  the  event  that  the  contractor's  price  is  low, 
work  has  been   mishandled,  resulting  in  abandon- 
or  unpaid  claims,  the  only  bills  to  be  paid  are  those 
•  rials   furnished. 
I'  the  work  has  advanced  to  completion,  and  the  nia- 
claims  remain  unpaid,  the  25%  retention  and  the 
securities  would    probably  afford   sufficient  funds 
i    meeting  all  legitimate   payments.     In  this  instance. 
would  be  at  haul  $250,1)00  retained  payments  and 
urities.     It  would  be  proper  in  the  case  in  point  to 
required   the  contractor  to  put  up  securities  to  the 
if  $250,000,  which   is  just  one-half  of  the  amount 
o the  bond  normally  required  in  such  an  instance. 
I'lic  engineer's  and  owner'.'  control  over  a  piece  of  work 
ler  such   a    procedure   is    far   more   perfect   because   a 
H  rail  ir    would    be    loath    to    do    anything    improper    Hi 
inaction  with  a  contracl   when  it  is  considered  that  his 
lit-  in  the  matter  of  the  escrow   funds  would   possibly 
judiced.     The  writer  lias  concluded,  after  extended 
lerience  in  dealing  with  contractors  and  Bond  Compan- 
Ibat   one  hundred   dollar.'    cash   or  security  deposit    is 
I'th  a  thousand  dollars  of  surety  bond. 
In  the  even!  of  dispute  in  the  progress  of  the  work  or 
final  adjustment  of  the  contract,  it    remains  only 
the  owner  and  engineer  to  -land   firm.      It   will   then 
imbent    upon   the  contractor  to  take  legal  step-  if 
in  bis  opinion,  unjustly  I  rented.     The  burden 
proof  would    resi    with   the  contrnctor    Mislead   of  the 
M0ff  Bince   it    i-    the   contractor's    funds   which   are  at 
ke.     In  ease  of  the  surety  bond,  however,  the  condi- 
01  arc  exactly  opposite,  inasmuch  as  it  remains  for  the 
MW  "i'  He  <  reditoi    in    tan    :ni  in  obtain  justice  Erom 

B I   (  'ompaiiy. 

Bj  Buch  a  method,   ill  doubtful  bidders  would  be  elim 

I   hand  and  the  ro  nil   would  be  thai  onlj   bid 

nancial     tan  ling  would  be  in  a  position 

WDini(   bids.     Clan-.'-  in   the   specifications  could  be 

He  ide  tliat   the  owner  would   require  i 
Wfitiee  in  •. unt   not  exceeding  a  stated  sum.  which 


sum  would  be  largely  determined  by  the  character  of  the 
work  and  hazard  connected  with  it.  The  exact  amount 
of  security  would  then  be  determined  at  the  time  the 
contract  was  let  and  would  be  such  an  amount,  as,  in  the 
opinion  of  the  engineer,  was  necessary.  The  bidder's 
price  and  standing  and  the  engineer's  estimate  would 
constitute  the  factors  to  determine  the  amount  of  the 
cash  or  security  bond.  If,  for  instance,  the  bidder's  price 
was  considerably  below  the  engineer's  estimate,  the 
amount  of  security  required  would  approach  the  sum 
named  in  the  specification,  while  to  the  contrary,  if  the 
contractor's  bid  was  such  a  one  as  to  inspire  the  engineer 
in  charge  with  confidence,  the  amount  of  security  re- 
quired would  poisibly  be  less. 

There  ought  to  be  a  change  in  the  present  procedure 
for  another  reason  and  that  is  the  difficulty  experienced 
by  an  owner  in  making  collection  from  the  Bond  Com- 
pany after  he  has  paid  the  just  claims  and  that  experi- 
enced by  creditors  in  collecting  from  a  Bond  Company  in 
event  that  the  Bond  Company  completes  a  piece  of  aban- 
doned worl:. 

It  is  the  exception  when  a  Bond  Company  comes  for- 
ward in  good  faith  to  make  the  proper  settlement  without 
litigation.  The  usual  experience  is  a  long-drawn-out 
fight  with  many  legal  entanglements.  The  large  Bond 
Companies  maintain  a  skilled  corps  of  lawyers,  while  the 
smaller  ones  engage  expert  legal  talent  to'  conduct  tech- 
nical defenses  to  avoid  the  payment  of  just  and  proper 
claims.  There  is  no  question  whatever  that  in  general 
the  bond  furnished  by  a  Surety  Company  fails  absolutely 
to  serve  the  purpose  foi  which  it  is  intended.  The  sub- 
ject is  one  of  extreme  importance  to  all  those  interested, 
and  it  is  hoped  that  the  American  Institute  of  Consult- 
ing Engineers  will  evolve  a  method  to  protect  the  owner 
and  others  which  has  more  soundness  and  justness  than 
the  present  one. 

A.    II.   Mai:kwai:t. 


The  New  Orleans  Bridge  Project — The  account  of  the  re- 
viva]   Of   the   project   for  a    bridge  over    the    Mississippi   at  New 

Orleans,  in   our  issi f  Apr.   2,   1914.  p.  740,  included  a  slight 

error.      The    following  from    E.   L.    Corthell    corrects   the   error: 

"Veil    state    that    the    plans    on    which    lie'    propositions    were 

made  wee  from  designs  ,,■  the  Phoenix  Bridge  Co.  This  is 
not  correct.  They  were  from  detail  designs  and  quantities 
worked  out  by  my  then  assistant,  .Mr.  IC.  H.  Connor,  now 
President.  Missouri  Vallej  Bridge  x-  Iron  Co.,  Leavenworth, 
Ky. 

"The   Phoenix   Bridge   Co    did   later   make   a    anodic 
tllever  design,'  as  well  as  a  draw  design,  hut   they  were   ma 
used   in   th.'  competition   in   which  entered   Bonzano  &  Clarke, 
the    Phoenix    Bridge   Co.,   ami   for  the   foundation,   Anderson   & 
Barr   and    Sooy  smith    *    Co." 


.1.    It    K,    writes:    "i    beg    to   inquire   of   your   readers   when 
driven   wells   were   Rrst   used   in   our  country    I'm    lowering    the 
ground  water   level    in    places    where    excavatlom     for 
or  buildings  wire  contemplated,     i  have  a  distinct   n  coll 

ol     readl yean      igo    a  boul    t  he    appllcai  ion    of    this 

in,-  facilitating  thi    i  icca\  itlon  of  a  sewer  trench,  bul 
am   unable   to  state   ' he   publli  1 1  Ion  " 

in   tii Iltorlal    comment    In  ou  on   the 

3f;-in.  submarine   pit                     o       thi    Narrows   for  the  Cats- 
kill   Water  Supply,   it    w  n  it    th intraei    cost    was 

in    the    neighbor! i    of    (260    per   lin.ft.     This   figure    should 

have    i  r    ft. 


in  the  article  "Deoaj  of  \v i  Po  i                     ■  Concrete," 

N'ews."    \io     •.':!.    1914,   the   third   las)  para  ri  iph 

on   p    907   should    read   "The   unit    pressure  is   316      n.l  173    lb    per 

si|  in  "   net   "pei    s.|  ri  ,"  as   printed, 
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to^ftiioini  amid  ILii<qm<dUCM©is 
iime  PlsMmti,  Bo^uiinid  Br©©IriD 


By  Clyde  Pot i- 


SYNOPSIS— A  2,000,000-gal.  mechanical  water-filtra- 
tion plant  of  the  pressure  type,  with  liquid-chlorine  dis- 
infection as  a  finishing  process.  Liquid  chlorine  in  place 
of  bleaching  powder  is  comparatively  new  and  the  dozing 
and  regulating  apparatus  here  described  is  particularly 
intert  sting. 

The  borough  of  Bound  Brook  and  South  Bound  Brook 
and  a  portion  of  Piscataway  Township,  X.  J.,  are  sup- 

K- 

.Hand hole 

Kanhole-iJ 


merits.  There  are  no  eases  of  direct  pollution,  am 
company  has  had  little  or  no  difficulty  in  keeping 
drainage  area  in  a  sanitary  condition.  The  farmil 
fairly  large,  and  the  company  owns  considerable  o] 
land  adjoining  the  reservoirs  and  brooks. 

In  1912,  it  was  decided  to  install  some  metho 
treating  the  water  which  had  for  oil  years  or  more 
supplied  to  the  communities.  I;  was  thought  advisal 
treat  the  water  more  for  the  purpose  of  removing  the 

23-4^  Approx: 

20-0"- 


Section  A-B 
I'll     11  -    0]      M  1  1  11  v  \  [I    \i,     1-'im  EH     wo     I'm  1  1  R 

Hoi  -1  ,   Boi  •<  1 .   Biiook    Water  »  !o. 

plied  wiib   water  by  the   l'» I   Brook   Water  Co.     The 

consumption  in  these  municipalities   slightlj   exceeds   I.- 
00  gal.  per  day.    The  watei   1     fathered  on  a  drain- 
age area  of  18  sq.mi.,  lying  behind  the  Watchung  Mount- 
The  watei  -  servoirs  in 

the  \ "  I  these  res- 

:      l,70i gal. 

and  the  snia  1 ,600,000  gal.    The  eleva- 

tion of  the  spillway  in  i  mean 

.  Ii    ation  of  thi  up- 

plied  with  v  than  50  ft.,  the  busi- 

Bound  than  36  ft. 

Tli.  1  tered   farm 

little  (       1  led   and  contain 


• 


through 


pended     mailers     fnllnv  ii  l.l  ban     fur    sanil  | 

purpoNi'  .     i  hi  in.,  i  days  of  I  In    venr  I  be  wntci 

and    w bile    II.    Coli    were    umiiiIU    p I,    lhc\ 

in     l.i  i    ■      numbers,    nor    u  ere     I  bey     | 
minute  on, in  1 1 1 1.      ..I    i  be   wnler.      l'"or   I  wo  01 
followiiij      !    I'M  in     liirin     mid    depend  in i 


th 
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water  carried  soil  washings  to  such  a  degree  that  the 

roirs  'lid  not  properly  remove  them  by  sedimentation. 

insiderable  study  was  given  as  to  what  type  of  treat- 

t   would   give   satisfactory    results   and   at   the   same 

onomieal  in  operation.     It  was  not  found  pos- 

td    install   cither   slow   sand    filters   or    mechanical 

without   installing  a   pumping  station  to  lift    the 


8.  •.'.  Mechanical  Filters,  Rorxn  Brook,  X.  J. 

filters    were    set    up    on    their    foundations    before    the 
building    was    erected.) 

r  to  the  filters.  These  pumps  were  necessary  as  suf- 
nt  head  could  not  lie  sacrificed  to  operate  the  me- 
lical  filters.  This  would  he  especially  true  at  times 
n  the  waiei'  in  tlir  reservoirs  was  drawn  down  below 
spillway,  as  happens  in  the  summer.  The  filters 
hi  need  to  he  limit  even  with  or  below  low  water  in 
reservoir. 

i    lilters    were    recommended    and    a    contract 

let   lor  the  .installation  of  lour  500,1 -gal.   Roberts 

Iters,  giving  a  total  capacity  of  2,000. gal. 

-  an  a mil  equal  to  twice  the  average  rale  of 

iiinption.     (See  Fig.  1   for  details  of  filters  and  filter 

■   Fig.  2  for  \  lew   of  filter  tanks.) 

oagulation    is   obtained    by    the    use   of   crystal    lump 

n.     The  coagulanl   is  applied   to  the  raw  water  auto- 

ically   l>y  bypassing   a   small   amount  of   the   influent 

ugh    a    pressure    tank    containing    the    crystal-lump 

i.     The    water    is    bypassed    into    the    tank    with    the 

"i    lubes,   the   upstream    one   being  set    against 

it,  ami    the  downstream  one  with   the  current 

alve  on   (be   bypassing   lank    permits    the   throttling 

a  of  the  coagulant.      A   pet-cock    is  also   provided   so 

-  of  lie'  solution  can   be  taken  and    its  degree 

"ii   determined.      \'o  soda   ash    is   used    in    the 

i  the  water,  as  the  alkalinity  of  the  water  was 

"in  found  In  be  lower  than  '■'•■<  to   tO. 

!i  ration,   it   was  thought    ad\  isable  to  treat    the 

1    <•  with   a   germicide    in   order   In    provide   additional 

''  i  iine  .     This  disinfect  ion  is  accomplished  by 

liquid    chlorine.     The    chlorine   gas    is    sup- 

I  directly  into  tin-  main  supply  pipe  leading  to  the 

n    point    mi  t    Im'Iou    the  discharge    from    Ike 

"f  tin'  battery  of  lilters.     The  apparatus  employed  to 

v  the  lii|iiid  chlorine  to  the  water  is  the  Wallace  >v 

man  npparatus,  ami  is  described  by   Mr.  Tiernan  at 

Ihi    article 
he  I'knil   was  pul   ill  us i  Oct.   18,   IHI.'!,  hul   was  not 


finally  accepted  until  Jan.  29,  1914,  the  operation  of  the 
plant  being  guaranteed  for  a  definite  period  by  the  con- 
tractors. Pitometer  measurements  indicate  that  the  plant 
is  treating  1,000,000  gal.  of  water  per  day. 

The  disinfecting  apparatus  is  set  to  use  1  lb.  of  liquid 
chlorine  per  day.  This  is  equivalent  to  0.12  part  per 
million.  The  liquid  chlorine  is  purchased  in  tanks  hold- 
ing 100  lb.  each,  at  a  cost  of  $10  per  tank,  or  lc.  per 
lb.  On  a  basis  of  1  lb.  per  million  gallons  of  water  used, 
the  cost  of  disinfection  is  10c.  per  day. 

lemperature  Compensator 
"  back  pressure  gage 


Control  Valve 
Pressure  compensating 
Valve 
flexible  Connection 


Fig.  :;.  Liquid-Chlorine  Cylinders  and  Regulating 

Apparatus   fob   Water   Treatment, 

Bound  Brook,  X.  J. 

(Two  cylinders  of  chlorine  arc  attached  to  the  flexible 
connection.  The  three-way  valve  is  set  t.>  either  side,  and  the 
valves  'Hi  the  cylinders  of  chlorine  opened.  Then  the  control 
valve  is  opened,  til]  the  flow  meter  shows  that  tie  desire, 1 
amount  .if  chlorine  is  being  used.  The  pressure  in  the  cylin- 
der from  which  chlorine  is  being  released  will  remain  prac- 
ticallj  constant  until  the  last  drop  Of  Chlorine  passes  from 
the  liquid  to  the  gaseous  state.  Then  when  the  pressure 
shown  on  the  pressure  gage  tails  t..  a  certain  set  point,  the 
three-way  valve  automatically  throws  over,  cutting  out  the 
empty  cylinder  and  at  the  same  time  cutting  in  the  lull  cylin- 
der   of    chlorine.       This     insures    continuous     operation     of     the 

apparatus.      When   the   attendant   ci s  around,   say   next    day, 

and  sees  the  three-way  valve  thrown  over,  he  attaches  a  new 
cylinder  in  the  place  of  the  exhausted  one.  This  new  one  will 
i.e  automatically  cut  in  when  the  second  cylindei  is  u 
The  chlorine-flow  meter  is  of  the  manometer  type  On. 
is  connected  ahead,  and  the  other  side  connected  after  the 
orifice  tube.  The  drop  in  pressure  across  this  orlflce  is 
shown  on  the  manometei  scale,  which  is  calibrated  emplri- 
callj  in  pounds  of  i  hlorlne  p<  r  :'  I  hours,  The  manometer-type 
mi;.'    is    used    in    preference    to    the    ordinary    pressun 

.    it   has  no  moving   mechanical   parts,  and   has 
sensibility  over  tie-  entire   range   of  chlorine   Hows      Tr 
the  Is  made  visible  so   that    then     need    bi     no  doubl   as  to  us 
being     .lean     al     all     limes.        Heine     made     .a     glass,     it     cannot 
corrode,     should   it    he   necessary   t>.   increai  ■     th. 

i  ip   eltj     of    ill,     apparatus,    without    altering    the    sensib 

lass  .ap  is  screwed   "if.  and  a   larger  or  smaller  orifice 
inserted,    as    need    h.    I 

In  the  operation  ..f  the  plant  at  Bound  Brook,  the 
liquid-chlorine  tank  is  kepi  on  an  ordinary  platform 
seale.  ami  the  loss  uf  chlorine  From  day  to  day  is  noted  hv 
the  reduction  in  weight  of  the  lank.  In  order  to  check 
the  apparal a  a  ran  ot  •'.!  da]  -  was  observed,  during 
which  tune    ;.'.'i  lb.  of  liquid  chlorim    were  used.     On 
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the  second  rim,  16  lb.  were  used  in  11  days.  During 
the  third  check  run  T.5  were  used  in  ?  days. 

The  amount  of  alum  used  since  the  plant  was  put  in 
operation  has  averaged  38  lb.  per  day. 

The  filters  are  washed  about  every  other  day.  The 
connections  are  so  arranged  that  one  of  the  four  filters 
may  be  washed  with  the  filtered  water  from  the  other 
three,  although  on  one  or  two  special  occasions  when  the 
raw  water  has  been  especially  turbid  and  silt  has  caked 
on  the  surface  of  the  filter,  it  has  been  necessary  to  back- 
wash with  raw  water.  After  washing,  the  filtered  water 
is  allowed  to  run  to  waste  for  from  fifteen  to  twenty  min- 
ute.-. Usually  alter  washing,  a  slight  excess  of  alum  is 
used  in  order  to  form  a  covering  on  the  sand  more 
quickly. 

The  following  analysis  made  on  Mar.  11,  191-4,  is  a 
typical  analysis  since  the  plant  has  been  in  operation : 

Treated,  Wood- 


i  daj 


House 

3     3  day: 


hous 
1  daj 


■'s  Restaurant 
'. days   3  days 


day; 
23 


Positive     .  .  . 

Negative   9 

1  loubtful   1 

Acid    ti 

i  ither     is 

37  degi  ees    79 

2  da  i  s 
20   di  ■-!■  es    2280         Spreader 

Chemicals  used,  alum  and  chlorine;  alkalinity.  24;  tur- 
bidity,  6. 

Raw  water  taken  from  the  tap  on  the  16-in.  inlet  pipe  in 
the  filter  plant;  treated  water,  taken  after  the  application  of 
the   chlorine,   is   from   a   tap   downtown. 

In  the  test  for  B.  Coli.  lactose  peptone  bile  is  used.  Ten 
tubes  of  the  bile  are  inoculated  with  1  c.c.  each  of  the  sample, 

Chlorine,    Pounds    per    E4    Hours 

6  5  4  3  Z 


—     & 
Water,    Million    Gallons   per   ?A    Hours 

Fio.    l.l.  i  Dosing  Cn  hit 

nd     rded        Tul 

.  i .  i  ■  1 1 ,  i  | 

of  the  lilt-  10,600  and    if 

the  buildii  i  appurtenant  ■■- 

The  contrai  ■  i    the  (51 

l.  Wheelwrigl  othi  r.     The    ; 

n   j   lei    thi      upei    i  ion 

i  rValter  C,    Bov wa     re  idenl 

the  « liter. 
The  chlorinatii  bed  in 

fie  h     M  i    Tit  '  aan. 


DescifSpftloirA  ©ff  ILsqi^iIdl=CIh]loiriff> 
IR,e§»,aaILgv{tairngf  A.ppas.ira&uas,,  _ 

By  M.  F.  Tiehnan* 

The  apparatus  is  of  the  manually  operated  type 
Fig.  3  and  its  descriptive  note),  it  treats  1,000,00 
cf  water  a  day  and  has  a  maximum  capacity  of  s.iin 
gal.  with  the  one  orifice. 

The  arrangement  of  the  chlorine-measuring  orifice 
conjunction   with  the  temperature   compensator   rendj) 
the  method  of  chlorine  measurement  simple  and  accursL 

The  way  of  introducing  the  chlorine  into  the  water  1 
serves  mentioning.  The  chlorine  dift'usor  is  made  of  A 
borundum  sponge  of  very  fine  porosity.  The  natufl 
pressure  of  chlorine  in  the  cylinders  forces  the  chlorl 
gas  through  the  diffusor  in  the  most  minute  bubMi 
These,  because  of  their  fineness  and  area  of  distrihiitil 
and  the  fact  that  they  are  introduced  into  the  wall 
under  pressure,  go  immediately  into  solution,  accord! 
to  the  well  known  chemical  law  of  the  solubility  of  gjl 
tinder  pressure. 

Without  going  into  the  chemistry  of  chlorine  and 
use   in  water  disinfection,   it   is  clearly  evident  tin 
greatest   efficiency   in  its   use   will  be  obtained   by 
ducing  the  chlorine  in  its  most  potent  state  directly 
the  water  being  treated.     Chlorine  gas   in   the   pre 
of  moisture  is  extremely  corrosive,  and  will  attack  prfc 
tically  every  known  metal,  even  vulcanite,  or  hard  n 
being  disintegrated.     In  the  dry  state,  it  is  not  neat 
active,  and   there  are  several   metals   that   stand  up 
well:  steel,  platinum,  nickel   and  copper.    Ry  the  abo 
described  method  of  disinfecting  water  by  chlorine,  evi' 
part  of  the  central  apparatus  is  kept  perfectly  dry.  ft 
free  from  corrosion.     There  is  no  danger  from  frei 
and   the  chlorine  gas  is  introduced   into  the  water  in 

st    potent   state.     This   means   efficiency    and   eco 

of  operation. 

The  accompanying  chart    (Fig.    1)   of  operation  sh< 
the   method   of  control   that   enables   ibe  attendant  to 
the  chlorine-flow   meter  so  as  to  get  the   required  ai 
of  chlorine   for  any  particular  amount   of  water.      Fo 
ample:   It    is  desired  to  add  OA'i   pails  chlorine  per  n 
lion  parts  water,  when  the  flow  of  water  is    1 ,000.000  •: 

a   day:    From  the  intersects f  the   vertical    line 

the  figure  "1,"  al  the  bottom  of  the  chart,  with  the  hn 
zontal   line  from  the  figure  "O.l -J"  al   the  left  side 
charl  :   follow    the  oblique   line   to  Ibe   right  hand  side 
the  chart.     The   figure  at    this  point   "I,"   is  the  nu 
of  pounds  chlorine  neeessan    In  give  o.l?  parts  ehlori 
per  million   parts  water  on  a  How  of  1.000,000  gal.  a  di 
The  calibrations  on  the  right  and  upper  sides  of  the 
are  the  same  as  are  those  on  the  chlorine-How  meter 

Ibe  apparatus.     Tin     chart   -a\e-  alii pntat  ions  by  t 

al  (endaiil    for  varying  How  -  of  w  atcr  or  chlorine. 

Wiilrr-mirka      s,i,,|,l,  lilt      l'Klr«      in      I  nil  III      ml 

mi:. II     per    capita     allowance     I'm      l  lie     population 

\  nu  r  i  imi      Km  "i"'. I'-.o.         '•The      Km   liu 

n     new     «:iO  i     w-oiUm     syxlcin     icccutl)     completed    ' 

i  H  i  ni  i  c,     ..i     u.i  lor    to    be   pi 

a   i     i    ■        'i Nil 

I  nil  la  n     provincial     I  own.       No    to' 

...      I  hill      :  ••     I. II  i-e    II    I 

capita     i  linn   in-  i         Tin'    iii  i  en  1 1  >     ol     India  n    wuloi  -  w.n  kl 

h i    lh«'   population 

onil'     rlllcM     Olll)      (live     lielwi-cll      In i 

•..I    u   ill..-  o   -v    TI I  Hi    I   Ibei  IV   St.,   N.  w     Vol  I--. 
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he  old  steam  pumping  equipment  of  the  town  of 
hvinsville.  X.  Y.,  was  replaced  during  the  past  year 
electric-driven  centrifugal  units,  under  conditions 
■h  make  the  work  of  interest  to  all  having  supervision 
mall  or  old  water-works  pumping  plants. 
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l\IU;lul;    OF     REMODELED     BALDWINSVILLE 

Pdmping  Station 


n  this  plant,  there  were  two  compound  double-acting 
iles  steam  pumps  ( L2-  and  22-in.  steam  cylinders,  10- 
water  piston,  18-in.  stroke).  These  machines  pumped 
l.'-in.  street  main-  to  a  standpipe  about  l1/. 
es  away.  The  standpipe  was  50  ft.  high  and  25  ft.  in 
serving  to  equalize  short  peak  drafts  and  to 


stall  two  motor-driven  centrifugals  and  to  receive  $200 
per  month  for  five  years — at  the  end  of  which  time  the 
plant  would  become  the  property  of  the  town.  In  mak- 
ing this  proposal,  the  superintendent  of  the  local  com- 
pany had  taken  as  a  basis  the  expenditures  for  the  plan! 
as  shown  in  the  town  reports  for  several  years  (averaging 
from  $2300  to  .$2500  per  year).  The  energy  charge  was 
taken  at  $130  per  month,  ami  the  $70  per  month  addi- 
tional served  to  pay  the  carrying  charges  of  the  installa- 
tion and  barely  return  the  investment  (approximately 
$351  in)  at  the  end  of  the  contract.  The  company  hopes, 
of  course,  to  secure  a  contract  for  the  supply  of  current 
after  the  plant  becomes  the  property  of  the  town. 

The  new  equipment,  shown  in  the  accompanying  fig- 
ures, comprises  two  two-stage  (i-in.  (discharge  opening) 
centrifugal  pumps,  bronze  titled,  each  direct  connected  to 
a  10-hp.,  25-cycle,  2000-volt  induction  motor.  The  pumps 
run  at  1450  r.p.m.  with  a  suction  lift  of  15  ft.  and  deliver 
400  gal.  per  min.  at  a  discharge  pressure  of  about  86 
lb.  normal.  Independent  suction  lines  were  run  to  each 
pump  to  prevent  interference,  but  each  delivers  to  a  com- 
mon discharge.  The  old  machinery  was  left  in  place  (and 
is  kept  in  repair  tor  emergency  service).  A  hole  was  cut  in 
the  engine-room  floor  to  form  a  pump  pit.  A  reinforced- 
concrete  platform  was  built  above  the  basement  floor  to 
support  the  new  pumps  just  above  the  pipes.  A  three- 
phase  three-wire  line  runs  from  the  pumping  station  to 
the  power  plant  and  the  pump  is  started  and  stopped 
from  there,  no  attendant  being  required  in  the  pumping 
station.  A  change-over  switch  in  the  pumping  station 
enables  the  load  to  he  put  on  either  unit.  The 
machinery  is  inspected  and  oiled  once  or  twice  a  day. 
however,  by  power-company  men.  The  pumps  run 
some  12  to  15  hours  per  day  at  present  and  mostly 
in  off -peak  hours  of  the  power  plant.  It  was  in- 
tended that  they  should  operate  entirely  in  nonpeak  hours 
hut  adverse  conditions  have  prevailed.  For  instance,  1913 
«;i-  a  very  dry  season  and  the  water  customers  (not 
metered)  drew  much  more  than  usual;  then  also  the  past 
winter  was  very  cold  and  the  people  let  their  water  outlets 


I      J 


Elevations  of  Pumping   Equipment   it  Baldwinsville,  N.  Y.,  Showing  Old  and  New   Dnits 


rv  the  night  supply  at  times.  The  boilers  of  this 
nt,  which  was  some  20  years  old,  had  been  showing 
us  nt  decrepitude  and  opportunity  was  seen  |,v  the 
lerintendenl  of  the  local  electric  pi. ml  (Seneca  River 
i.  Geo.  \V.  Pulvcr,  for  securing  a  favorable 
mping  load.  After  a  couple  years  of  educational  work, 
t'>v,  n  ai  i  epted  a  proposal  of  the  power  company  to  in- 


run  all  night  to  prevenl  Free  ing.     The  present  ordinary 
dailj  energj  consumption  >    600  kw.-lir..  Imt  this  hi 
casionallv  run  up  to  a  maximum  of  '!|111  kw.-hr. 

The  layoul  of  the  new   pumping  equi] ml  was  made 

by  Carl  Lager.  Superintendent  and  Mechanical  Enj 

of  the  Morns  Machine  Works,  Baldwinsville  (which  Gfm 

limit  and  installed  the  units). 
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maes*  Dasigirss.ina* 

By  Melvin  L.  ENGERf 

When  the  valve  at  the  end  of  a  long  pipe  line  is  closed 
suddenly,  great  pressures  may  be  caused.  The  term 
water-hammer  has  been  applied  to  this  phenomenon.  If 
the  valve  could  be  closed  instantly  all  of  the  water  in  the 
pipe  would  not  be  stopped  at  the  same  instant.  The 
layer  nearest  the  valve  would  stop  first,  then  the  next 
layer  and  so  on  until  the  impulse  has  traveled  through 

Pressure -p-.  -*  \\\ I 
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Fii  -.   I -a  to  1-n.     Diagrams  Illustrating  Pressures 

and  Velocities  on  Closing  Valve  in*  Pipe 

Line  Having   Leak 

the  entire  pipe  line.  A-  each  layer  of  water  is  brought  to 
rest,  its  pressure  will,  of  course,  be  increased.  The  ve- 
locity of  the  transmission  of  the  pressure  wave  will  be 
the  same  as  the  velocity  of  transmission  of  sound  in  the 
water  in  the  pipe,  and  will  vary  between  3400  and  1700 
Et.  per  sec,  depending  upon  the  material  of  the  pipe  and 
upon  the  ratio  of  the  thickness  to  the  diameter  of  the 
pipe. 

It  has  been  found  thai  for  any  given  pipe,  the  amount 
of  the  water-hammer  pressure  is  a  constant  times  the  ex- 
tinguished velocity.  The  value  of  this  constant  (also 
called  the  water-hammer  coefficient)  varies  directlj  with 
the  velocity  of  transmission  of  the  pressure  wave,  and  for 
1  for  w  ater-suppliea  has  values  between 

15   and   63.      I  "'    i   i   I   i  '"ii    ! !   between    6  and    16   iii.   in 

diameter,  the  average  value  of  the  constant  is  about  55. 
That   i  caused  bj   the  sud- 

den closure  of  a  val  i  e  at  i  he  end  of  a  Ions  pi  pe  line,  i  □ 
lb.  per  sq.in.,  is  55  times  the  velocity  of  the  water  in  the 
pipe  before  the  valve  wae  closed,  in  ft.  pel 

•  -  -.i  pipe  I in  which  there  is  a  leak. 

The  flow  between  the  ourci  (reservoir  or  large  pipi  I 
and  the  leak  is  v        u  bet    sen  i  he  leak 

and  the  valve  is  r  ft.  per  Bee.  Fig.  Ih  showe  the  cond 
in  ili«-  pipe  live  -it  ill.'  end  i 

Thi  he  water  near  the  valve 


!..  r..r .    the    Mltnoli    w  ■ ' 
i 'i  1 1 

Applied      Me- 


has  been  extinguished  and   its  pressure  increased   h 
per  sq.in.    (h  being  the  water-hammer  coefficient) 
the  distance  from  the  valve  to  the  leak  is  /  ft.  an. 
velocity  of  propagation  of  the  pressure  wave  is  Z 
sec.,  the  pressure  wave   will   reach   the  leak  /  Z  i 
after  the  valve  closed.     Since  the  original  pressure  a 
leak  allowed  a  quantity  of  water  equal  to  Aw  cu.ft 
sec.  to  escape,   it   is  evident  that  a  higher  pressure 
cause  a  greater  quantity  to  flow.     The  extinguishes 
lncity  between  the  leak  and  the  source  will  thereto: 
less  than  r  ft.  per  sec.    Hence  the  water-hammer  pre.- 
generated  in  this  part  of  the  pipe  line  will  be  less 
hv  lb.  per  sq.in.     A  wave  of  reduced  pressure  will  tl 
fore  travel  from  the  leak  toward  the  valve.    Fig.  lc  si 
the  conditions  a  short  time  after  the  pressure  wave 
passed  the  leak.    The  wave  of  reduced  pressure  will  r 
the  valve  2  l/Z  seconds  after  the  valve  closed.       Fip 
shows  the  conditions  a  short  time  after  the  wave  o 
duced  pressure  has  reached  the  valve. 

The  water-hammer  diagram  is  a  graphical  repre 
tion  of  the  pressure  in  the  pipe  line  near  the  valve 
time  after  the  valve  is  closed.  In  the  experiments  l 
by  the  writer  the  diagram  is  obtained  by  having  the 
cil  of  an  indicator  trace  on  a  sheet  of  paper  wra 
around  a  drum  driven  at  a  uniform  rate  by  an  ele 
motor.  Another  pencil  attached  to  an  electro-ma 
makes  a  time  record.  A  view  of  the  apparatus  is  I 
in  Fig.  2. 

Fig.  3  shows  the  characteristic  features  of  a  water-: 
mer  diagram  taken  at  the  end  of  a  pipe  line  in  \* 
there  is  a  leak.  The  first  rise  of  pressure  as  the  valv 
gins  to  close  is  shown  at  .4.  The  indicator  pencil  rfl 
I>  when  the  valve  is  fully  closed.  The  pressure  thi 
mains  practically  constant  until  the  effect  of  the  le 
registered  at  ('.  The  distance  .17"  represents  the 
required    for    the    pressure    wave    to    travel     frmn 


I"  i  < . .  V.      \'n;\\   ni    \  ii-  \i;  \  1 1  s  I  si  n  u\    M.   L   Km.i  i; 
1906  to  I  Ibtai  $  Wateh-Ha  m  uei*  l  >j  van  i  m 

valve  to  the  link  nnd  hack  to  the  valve.     1 1'  the  vein,  ih 
Iran  mission  of  the  pressure  wave  is  known,  the  distail 
i  r •  ■  i •  i  the  valve  to  the  leak  is  easily  computed.     The  > 
Ri  ulty  in  the  use  of  this  method  is  in  the  dctcrminflti 

of  the  velocity  of  I  ran  n i  Z  of  the  pre    ure  *B 

The  veloi  Hv  of  the  pressure  wave  will  vary  somewhal 
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[a  to  the  amount  of  air  in  the  water.  Another 
,1  which  avoids  the  necessity  of  determining  the 
\  of  Z  is  as  follows:  When  the  indicator  pencil 
g  E  the  first  relief  of  pressure  due  to  the  source 


C 

of 


B 


/  !  Atmospheric  y    I  V  I  I     * 

'  E'     Pressure'      C  B'A      ewhwo 

I.     Characteristic  Features  of  Water-Hammer 
LCStAM  at  End  of  Pipe  Line  Having  a  Leak 

.  The  distance  A'E'  therefore  represents  the  time 
•ed  for  the  pressure  wave  to  travel  from  the  valve 
source  and  back  to  the  valve.  If  the  length  of  the 
ine  from  the  valve  to  the  source  is  L,  the  distance 
the  valve  to  the  leak  can  be  determined  by  propor- 


l  :   L  :  :   A'C  :    A'E' 

the  writer's  experiments,  much  more  consistent  re- 
were  obtained  by  this  method  than  by  the  use  of  the 
if  transmission   of   the    pressure   wave   and   the 
red  for  the  pressure  wave  to  go  from  the  valve 
leak  and  return  as  scaled  from  the  diagram. 
•   fnl lowing  values  are  taken  from  experiments  made 
e  writer  in  1 !)!)(;.    The  last  two  were  measured  from 
■loud  diagram  shown  in  Fig.  .">. 

Calculated  distance,   ft.  Actual  distance,   ft. 


m 


6 


371 
3S5 
::7r. 
262 
265 
116 


3S1 

265 
265 
113 


ie  quantity  of  water  discharged   from   the  leak  can 
be   determined    from    the    water-hammer    diagram. 
ission  for  the  velocity  of  How  in  the  pipe  due  to 
.•ak  is: 

P         /', 

h 


»    (1  + 


—  1 


P 

the  amount    thai    the   pressure   is   increased   due   to 

'•hammer,   /',    is  the  amount    that    the   pressure  at 

live  is  above  the  original   pressure  alter  the  return 

the   leak   reaches  the  valve;  //  is  the  original 

the  valve;  A   is  the  water-hammer  coefficient. 


I  I   \  M  \l  Kll      i)|  Mill  \  MS     T\l-  I    \      H-,       M,      L. 
\T    IT.N  IVKHSITY    OF    I  LI.IXOIS    l\     [906 

number  of  values  have  been  computed  from  Hi |ua- 

nlts  have  been  plotted  in   Fig,    I.     It  was 

nl  /'  ■>■'  lb.  per  sipin..  p  -  M  lb.  per  sq.in., 
thai  h        ."..">.     ||  will  be  seen  from  an  examination 

i  thai  even  small  leak-  will  produce  a  notice- 
ftill  of  presfliir the  wnti  i  h  immer  diagram. 


The  first  suggestion  that  the  water-hammer  diagram 
could  be  used  to  determine  the  location  of  a  leak  was 
made  by  Prof.  Joukovsky  as  the  result  of  a  scries  of  ex- 
periments made  in  1897  and  1898  for  the  water-works  de- 
partment of  Moscow,  Russia.  He  published  a  monograph 
(Stoss  in  Wasserleitungsrohren)  in  1900.  A  translation 
of  this  paper,  somewhat  modified,  was  published  in  the 
Proceedings  of  the  American  Water-Works  Association 
in  1904.  Experiments  were  made  by  the  writer  in  1906, 
in  the  Hydraulic  Laboratory  of  the  University  of  Illinois. 
Fig.  5  shows  two  diagrams  taken  at  that  time. 

In  using  this  method  for  determining  the  location  of  a 
leak,  the  following  suggestions  arc  made.  The  quick- 
closing  valve  should  be  at  the  end  of  the  section  of  pipe  to 
be  tested.  This  can  be  accomplished  by  tapping  the  main 
close  to  a  valve,  the  valve  in  the  main  being  kept  closed 
during  the  experiments.  The  pipe  leading  from  the  main 
to  the  quick-closing  valve  must  be  large  enough  so  that 
a  water-hammer  pressure  at  least  as  great  as  the  static 
pressure  can  be  caused  by  the  sudden  closure  of  the  valve. 
The  indicator  should  also  be  connected  at  this  point  of 
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Velocity  (w)  in  Pipe  due  to  How  from  Lea  k ,  ft.  per  sec 

Fig.  4.     Water-Hammer  Curve 


the  main,  or  to  the  pipe  containing  the  quick-closing 
valve.  If  possible,  the  method  of  proportional  distance- 
should  be  used.  The  distance  to  the  source  (large  main) 
should  be  measured.  A  hydrant  partly  open  will  make 
a  g I  reference  point  in  case  the  main  on  which  the  ex- 
periments are  Ileum-  made  is  very  long.  When  the  method 
of  proportional  distances  is  used,  it  is  not  necessary  to 
know  the  speed  of  the  paper.  It  is  only  necessary  that 
the  paper  travel  at  a  uniform  speed  while  the  diagram  is 
being  taken.* 


Paying  for  Pavement  Repairs  nml  Renewal!  A  new  pav- 
ing law  icis  recently  gone  Into  effecl  In  Syracuse,  X.  v.. 
which  provides  thai  In  case  ol  a  streel  paved  with  vitrified 
brick    or    blocks,    or   sandstone   or    granite    blocks,    a    sum    In 

addll  Ion    to    33         ol    est    of   sui  <    ■     i  Axed    by    the 

common    council    and    approved    bj    the  bo 
be    equa  I    to    1 1       cost   of   repalrlni       t   lea  of    the 

superficial    area    of  the   paved   surface,   exclusive   of   the   rall- 
i  oad    strip,    shrill    be  b 


•For   other    reci  on   this   same    general    subject 
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Methods  of  Flood  PreveiMiioir 


By  John  C. 

SYNOPSIS — Major  Oakes  is  a  member  of  a  Board  of  I'. 
S.  Engineers,  which  has  been  for  a  year  past  investigating 
the  flood  of  a  year  ago  in  the  Ohio  Valley  and  measures 
for  preventing  similar  disasters  in  the  future.  His  paper 
below  discusses  all  the  possible  mean*  of  flood  prevention 
ami  especially  the  reservoir  system,  showing  the  condi- 
tions which  limit  the  use  of  reservoirs.  The  small  value 
of  undeveloped  water  power  ami  Hie  conflict  between  the 
use  of  reservoirs  for  flood  storage  ami  for  power  develop- 
ment ami  maintenance  of  low-water  flow  are  shown.  Fi- 
nally, Htc  work  and  conclusions  of  the  Army  Board  on. 
Flood  Prevention  are  described. 


In  general,  engineers  fail  to  take  the  predominant  part 
in  the  discussion  of*  national  problems  to  which  their  abil- 
ities and  understanding  entitle  them.  Their  modesty 
seems  to  increase  with  success  and  attainments  so  that 
when  the  voice  of  one  of  them  is  heard  on  public  ques- 
tions, it  is  often  likely  to  be  that  of  the  mediocre,  the 
crank,  or  the  man  with  an  axe  to  grind,  rather  than  that 
of  the  successful,  studious  and  experienced  practitioner. 
On  such  subjects  as  the  construction  and  government 
ownership  of  railroads  and  public  utilities,  the  improve- 
ment of  harbors  and  waterways,  and  projects  for  flood 
protection,  engineers  are  peculiarly  lifted  to  form  opin- 
ions and  their  knowledge  on  such  subjects  should  make 
ili-ni   the  leaders  of  public  opii 

Flood-prevention  measures  must  reduce  precipitation, 
retard  runoff,  or  increase  the  capacity  of  the  channels. 
Runoff  may  be  retarded  by  the  retention  of  precipitation 

on  or  in  the  grounds,  or  by  the  use  of  reservoirs.  Sev- 
eral means  of  holding  the  precipitation  where  it  falls 
have  been  proposed,  such  as  deep  plowing,  contour  plow- 
ing and  forestation.  But,  with  a  storm  like  that  of 
March  and  April,  1913,  where  in  certain  localities  on 
the  Ohio,  over  II  in.  of  precipitation  occurred,  it  is  very 

doubtful  if  more  than  ■<  verj  - II  portion  could  he  held 

n,  the  soil,  even  if  plowed  deep. 

Contour  plowing  i-  a  term  applied  to  the  method  of 
plowing  which  create-  ridges  Eollowing  the  contours  of 
the  land  and  forms,  as  il  were,  terraces  in  such  a  man- 
ner that  water  will  he  held  where  il  falls.  This  method, 
or  perhaps  a  modification  of  it  by  the  use  of  small  dikes, 
■  tenaiveh  in  foreign  countries  such  as  Japan 
and  the  Pbillipinee  where  there  is  an  excess  of  rain  in 
followed  lat<  on  of  drought. 

In  the  Ea  M  iddle  \\  estern  states,  these  meas- 

'    aeci     at      foi    agi  icultural    purposes,   and 

while,   if  u  ■  ly,   thej    would   retard   runoff  to 

■    trol  by  the  I '  riii.  J 

1  Even  if  il    could   he 

•    i    eit.  on  the  ii.  nclicial 

die  i,  it  i    impracl icable  to  i  igri    iltural  lnnd 

into    Fo 

\  ii.  ii   !  i      ii.ii  i  he  foi  ii 

licet  in  ab 
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sorbing  rainfall  requires  a  very  hum  period,  probabl 
least  a  century.  For  these  reasons,  it  seems  to  me 
v  ise  ami  inexpedient  to  advocate  reforestation  as  a  in  | 
of  prevention  of  floods. 

The  last   mentioned   and   most    feasible   method  of 
tarding  runoff  is  by  the  use  of  reservoirs.     We  have  hi 
much  of  this  subject  within  the  last  lew  years,  ami  it  j 
become  a   popular   remedy  for   the   prevention   of  fie, 
It  is  apparent  to  anyone  that  if  the  water  of  a  flood  I 
be  held  in  reservoirs   and   allowed   to   escape  slowly, (, 
damage  would  occur.     Therefore,  without  understand! 
the  immensity  of  the  problem,  the  ordinary  man  tl 
be  sees  a  remedy  for  floods  and  proceeds  to  becomi  I 
advocate  of  what  has  come  to  he  known  as  the  reset 
method  of  flood  prevention. 

There  are,  without  doubt,  many  localities  that  ma 
protected  by  a  reservoir  or  reservoirs.  For  instance. jic 
engineers  employed  by  Dayton.  Ohio,  have  annoini 
their  project  for  flood  protection  on  the  Great  Mil 
River,  where  the  conditions  are  stated  to  be  partieulih 
favorable  for  the  creation  of  reservoirs.  The  drahlje 
area  above  Hamilton  is  .'.."ill)  miles,  and  the  reserve 
control  about  2650  square  miles.  The  dams  varjl 
height  from  50  ft.  to  130  ft.  The  estimated  cost  is  ■«, 
000,000. 

In  like  manner,  several  of  the  projects  studied  by 
engineers  employed  by  Columbus,  Ohio,  included  rei 
voirs  to  detain  one-third  of  the  runoff.  In  these  proj 
the  remainder  of  the  runoff  is  to  he  taken  care  ofi 
channels  of  increased  capacity. 

The  Pittsburgh  Flood  Commission  has  studied  the 
ject  in  connection  with  flood  protection  for  their  city, 
they  have  evolved  a  plan  which  appears  to  provide  aga 
future  disastrous  Hoods  at  Pittsburgh.  The  drait 
area  above  Pittsburgh  is  18,900  sq.mi.,  and  the  estim 
cosi  of  the  system  is  (''34,000,000.  However,  I 
grave  reason  to  believe  that  this  estimate  is  mu 
small. 

These  cases,   particularly  the    first,   represent    the 
sihle  and  practicable  use  of  reservoirs,  on  small  strcn 
where  sites  for  high  dams  of  small   length  may  be  to 
near  the  points  to  be  protected.     When  one  comes,  In 
ever,  to  consider  the  prevention  of  floods  in  a 
h  in  like  thai  of  the  Mississippi,  or  even  of  the  largi 
ularies,  the  problem  becomes  exceedingly  difficult 

Col.  C.  Melt.  Townsend,  Corps  of  Engineer* 
Army,  Presideni  of  the  Mississippi  River  Commit 
an  address  before  the  Drainage  Congress  in  the  8] 
1913,   slated: 

To   have    reti I    the   Mississippi    u.... una   within 

c  ml   9     .>  I     lii  -  -       re, |iih  el     .i      ivsei  \  nil'     In     l  In- 

'   '. Ill    .      Ii    n    Ml-         Ml        i  l  .      I       "I        , '    II  ■         '!    .  ll'l'H> 

i  ...I     Hi. .I    ..I    the  State  of  \.  «     lei    .  •. .    out   .,   iloptli  of  »i 

]  ,    ii.     i      n  in  i  n       i  hi  i    tin     ri'si'i'vtilr   w  ns   riii  |il  \     n  lion    the  r 

1 1  .  in.  a    .   iiiinkriiii  stu   '      i  ■. i  .  in.-  i.- i 

■  i .   .  i  -. '     1 1 1     i    i •  t i  1 1 1 •  ■  i . i « ■  i    ill 

II     »  III     ll"l     .ml        I     lln      il Is     In. in     lie-    Ohio,     Init    ■ 

tin     .Ii    .  I-  "     '      I  '  "."    i  In      Ml      mill    nppi  .." 

ii    i  he    i       ' m     1 1  ".   i i    1 1 1. .I.    i  he 

i  --       II I  H    .!■■'.       I I'.' 
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rvoir.  In  this  connection,  it  should  alsc  be  remem- 
d  that  at  the  headwaters  of  the  Mississippi,  there  is 
largest  artificial  system  of  reservoirs  in  the  world, 
i  a  capacity  of  93,000,000,000  cu.ft.  These  reservoirs 
..  been  successful  in  slightly  increasing  the  low-water 
of  the   Mississippi   River  above   St.   Paul,  and 

in  reducing  floods  in  that  portion  of  the  river ;  but  a 
died  miles  farther  downstream,  it  h  impossible  to  de- 
their  influence  during  either  high  or  low  water. 
'he  Ohio  River,  in  which  we  are  more  particulaly  in- 
sted,  has  a  very  large  flood  discharge.  At  Louisville, 
instance,  the  maximum  discharge  i-  790,000  cu.ft. 
Bet .  At  the  mouth  of  the  Ohio,  the  estimated  maxi- 
n  discharge  amounts  to  1,400,000  cu.ft.  per  sec.  Let 
;ee  what  effect  the  system  of  reservoirs  proposed  for 
protection  of  Pittsburgh  would  have  had  at  Louis- 

dnring  the  flood  of  March-April.  1913.  The  Pitts- 
jii  flood  Commission  proposed  the  construction  and 
ration  of  seventeen  reservoirs  whose  total  capacity  is 
roximately  59,500,000,000  cu.ft.  The  amount  of  water 
ing  past  Louisville  during  the  day  of  maximum 
:ht  was  approximately  67.393,000,000  cu.ft.  The  pro- 
d  reservoir  system,  therefore,  would  have  been  more 
i  filled  by  one  day's  flow  at  Louisville,  if  we  assume 
I  the  dangerous  flood  height  at  Louisville  is  54  ft., 
i,  to  have  kept  the  river  below  that  height  during  that 
rage  capacity  of  7300  square  mile  feet,  equal 
200,000,000,000  cu.ft.,  would  have  been  required,  or 
r  three  times  the  capacity  of  the  proposed  Pittsburgh 

Uiother   illustration   may   be   taken    from   the   Wabash 

cr.     The    offices   of   which    I    have   charge    had   just 

ipleted  the  field  work  of  a  survey  of  this  stream  be- 

•  •ii  Terre  Haute  and  the  mouth  at  the  time  of  the  1913 

d.    To  have  reduced  the  flood  height  one  foot  during 

would    have    required   a    reservoir    capacity    of 

0,000  cu.  ft.,  or  a  reservoir  approximately   100 

ni.  in  area,  with  an  average  depth  of  10  ft.     To  have 

>t  the  Wabash   River  within   its  banks  at   Mt.   Carmel 

the  dale-  '-I    Mar.  25  and   Aur.   "21,  would   have 

aired    a    storage    capacity   of    260,000,000,000    cu.ft., 

"Hiding  to  9300  sq.mi.-ft.      This  would  have  required 

lir  or    reservoirs   having   an    area    of   930   sq.mi., 

er  at  average  de]  lb  of  10  ft. 

rvoirs   are   to  be    located   on   the   headwaters  of 

t|  tributaries,  then  sufficient  capacity  must  be  provided 

1  each  of  the  tributaries  to  allow  for  its  maximum  Hood. 

aeity  will   be   nian\'  tunc-  Hie  capacity  estimated 

I  m  the  discharge  of  the  main  stream,  because  floods  are 

■lerally  caused   by   the   flow   from   a   number  of   tribu- 

'  seldom  from  the  flow  of  all  the  t ributaries  ai 

lir  maximum   stage.     Thus  each    individual    tributary 

i  -t  lie  treated  ami   reservoirs  must   be  so  operated  thai 

•|v  will  be  empty  when  needed  and   when   full  tie  \    must 

■emptied  slowly  so  as  to  prevent  the  piling  up  of  water 

•  the  mam   -I  ream. 

\  marked  defect   of  this  system   is  the  possibility    that 

I   may  follow    another  so  closelv    that   at    the  lime 

rvoirs  will  U>  lull  and  n    ,  available 

oil'   -:l<-    are     in   general,  c.\t  re Iv    costh  .      The 

tsburgh    l-'lood   Commissi st minted   thj  cost   of   its 

it  nl  $21,000,000,  but  a  Board  ol  I  S. 
my  Engineers,  in  reviewing  the  report,  found  that 
d  ami  property  damages  were  underestimated  b\  $13,- 


000,000,  so  if  their  other  estimates  were  correct,  tl: 

would  be  $34, ,000. 

If  a  complete  reservoir  system  were  practicable  for  the 
Ohio  River,  some  idea  of  its  probable  magnitude  may  Lie 
gained  from  the  facts  that  the  area  of  the  basin  of  the 
Ohio  Valley  is  204,320  sq.mi..  while  the  drainage  area  of 
the  rivers  above  Pittsburgh  just  referred  to  is  but  about 
18,920  sq.mi.,  or  about  9%  of  the  whole.  Assuming 
that  the  cost  per  square  mile  would  be  the  same  as  that 
for  the  Pittsburgh  system,  the  total  cost  of  providing  res- 
ervoirs tor  the  Ohio  River  would  be  $378,000,000. 

However,  the  Pittsburgh  project  is  based  on  the  as- 
sumption that  certain  portions  of  the  drainage  area  do 
not  contribute  excessively  to  floods  at  Pittsburgh  and  the 
projected  reservoir  control  only  10,152  sq.mi.,  or  a  lit- 
tle over  one-half  of  the  drainage  area.  May  they  not  he 
mistaken?  May  not  unusual  conditions  cause  floods  from 
the  area  not  controlled  by  the  projected  reservoirs?  My 
own  opinion  is  that  a  project  that  controls  only  one-half 
the  drainage  area  is  not  certain,  and  that  there  is  grave 
possibility  that  floods  may  come  from  the  uncontrolled 
territory.  To  really  protect,  the  whole  drainage  basin 
must  be  considered,  and  if  that  should  be  done,  the  esti- 
mated cost  of  the  Pittsburgh  project  would  be  $60,000,- 
000,  and  basing  our  estimate  on  that  amount,  the  cost 
of  protecting  the  lower  reaches  of  the  Ohio  would  be 
about  $600,000,000.  This  last  estimate  does  not  take 
into. consideration  the  probable  greater  value  of  land  and 
improvements  in  such  states  as  Ohio.  Indiana  and  Illi- 
nois. If  we  base  our  estimate  on  the  cost  of  the  reser- 
voirs propo  ed  about  Dayton,  the  cost  for  the  whole  Ohio 
River  P.asin  would  he  $992,000,000. 

Is  it  advisable  to  start  the  Federal  Government  on  o 
project  of  this  magnitude  for  the  Ohio  River?  How  about 
the  Mississippi,  the  Missouri,  Tennessee.  Cumberland, 
Arkansas.  Red,  the  rivers  on  the  Atlantic  seaboard,  the 
Colorado.  Columbia,  etc.?  Where  is  the  money  to  come 
from  ? 

The  advocates  of  reservoirs  for  flood  protection  for  a 
large  river  like  the  Ohio,  claim  that  the  water  stored  in 
ms.  rvoirs  may  be  used  to  produce  power  which  may  be 
sold  to  the  public,  thereby  reducing  the  cost  of  flood  pre- 
vention and  may  also  he  u~n\  to  increase  the  low-water 
flow  of  streams,  thereby  improving  navigation.  In  esti- 
mating the  value  of  power,  too.  the  theorists  always  as- 
sign to  it  a  very  high   value. 

\  common  fallacy,  or  perhaps  it  deserves  a  worse  name, 
i-  to  lake  the  tolal  fall  of  the  river,  an  average  discharge 
near  the  mouth,  ami  then  compute  the  theoretical  horse- 
power, assume  mi',  of  the  tl retical  as  available  horse- 
power, give  it  a  value  of  $20  or  $25,  and  thus  arrive  at 
the  saving  that  may  he  made  by  storing  the  water  and  de- 
ling power.  Such  statements  with  a  few  "it's"  scat- 
tered ni  can  he  made  to  look  well,  hut  their  effect  on  the 
unscientific  reader  is  to  convey  an  entirely  false  impres- 
sion and  arc  m  effect  unwarranted  statements,  particu- 
larly as  the  cost  of  the  plant  to  he  installed  is  never  con- 
red. 

Many  rivers  with  considerable  fall  ami  discharge,  can- 
not be  used  to  develop  power  commercially.  The  Ohio 
i-  an  example,  v\  uh  its  length  of  961  mile-,  its  tot 
from  Pittsburgh  to  Cairo  of  120  ft.  and  enormous  aver- 
age flow,  there  is  not  a  Single  point  on  the  river  where 
•  loped  as  a  commercial  proposition.  The 
i  nlv    point    worth   investigating   i~  at    Louisville    and   ,v,n 
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here  the  time  has  not  arrived  when  water  can  compete 
with  coal  or  gas  for  power.  Mr.  Leighton  in  advocating 
his  reservoir  scheme  considered  the  conditions  at  Louis- 
ville as  follows : 

It  has  been  estimated  that  if  the  tributary  basins  were 
conserved  up  to  their  maximum,  the  fall  at  Louis  .'ille  would 
be  at  least  22  ft.  For  purposes  of  safety  we  will  consider 
only  18  ft.  available.  Now,  the  capacity  of  the  reservoirs 
proposed  in  this  paper,  on  the  Ohio  tributaries  above  Louis- 
ville, is  such  as  to  provide  for  a  flow  at  Louisville  during-  six 
months  of  the  year,  of  67,000  c.f.s.  The  unconserved  drain- 
age area  above  Louisville  may  safely  be  expected  to  provide 
at  least  an  equivalent  amount  during  the  remaining-  six 
months  of  the  year.  Considering,  then,  an  assumed  flow  of 
67  000  cfs  at  Louisville,  and  an  lS-ft.  fall,  there  is  indicated 
an  available  horsepower  of  about  110,000.  This  figure  in- 
volves only  807,  efficiency  on  power  wheels.  This  amount 
figured  at  $20  per  horsepower-year,  is  equivalent  to  3';  in- 
come   on    $73,000,000. 

Do  you  sec  how  it  is  done?  He  makes  certain  as- 
sumptions that  sound  plausible  enough  to  the  reader  who 
has  no  exact  knowledge  of  existing  conditions,  assumes  a 
value  of  $20  per  horsepower-year,  and  arrives  at  a  start- 
ling conclusion,  which  if  true,  would  show  a  remarkable 
lack  of  business  sense,  not  only  among  our  officials,  bu1 
among  the  business  men  and  water-power  experts  of  the 
country. 

The  average  flow  past  Louisville  last  year  was  75,000 
cu.ft.  per  sec.  During  an  ordinary  year,  it  is  probably 
about  67,000  cu.ft.  per  sec.  According  to  his  assump- 
tion, therefore,  every  cubic  foot  of  runoff  of  the  basin 
Louisville  wo^ild  have  to  be  conserved  and  regu- 
lated with  particular  reference  to  Louisville,  so  that  ex- 
a.  tlv  tin-  average  amount  should  flow  by  at  every  second 
rv  day.  If  the  flow  should  increase,  the  head  would 
ase,  and  the  horsepower  would  decrease,  as  it  would 
also  if  the  (low  decreased.  Such  control  and  regulation 
are  impossible  unless  the  reservoir  dan,  be  built  at  Louis- 
ville. 

Again,  power  is  not  worth  $20  per  year  excepl  in  very 
congested  districts  where  the  dams  and  power  plants  are 
dy  constructed.  On  the  Kentucky  River,  we  offered 
L000  iip.  average  at  each  of  three  different  dams,  with 
L8-ft.  head,  for  $1  per  year  pet-  horsepov  sr,  and  the  pro- 
ject fell  through.  On  the  Muskinguna  there  are  more 
than  a  dozen  plants  installed  and  ,.tuis.mg  advantage  of 
the  heads  al  dam-  in  that  river,  and  the  rental  varies 
from  $2  to  si  per  year  per  horsepower.  I  tried  to  raise 
the  price  slightly  in  several  cases,  and  the  users  gave  up 
The  water-power  quesl  ion  ai  Louis\  ille  has 
I.  mimI  under  present  eon, In  ion-  it  ie  riot 
■  ommercially  possible  to  usi  it  in  <  omp  I  it  i  m  with  poweT 
urn    •    o 

•  ompare  the  i -  quoted  above,  $         i  i   annum   for 

one, I      :e       the      Milne      tO      1  ('lilted      St, lies 

li    Ln  ighton,  and  even  highei   pre  ei  assui I  by  less 

nil    the    follow  in.    scale   of    prii  i  - 

adopted  by  the  Department  of    ^gricul    ire,   Foresl   Ser- 

of  w  ater : 

o  pc  ra  1 1 : hall    bi 

bust       ,.i     I  In- 
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Reducing  this  to  horsepower,  developed  at  the  bliBui 
of  the  generators,  the  United  Slates,  according  to  t.| 
scale  of  rentals,  will  receive  the  first  year  13.1c.  per  hi 
\ear;  second  year,  2Gc. ;  third  year,  3!)c. ;  eleventh  to  j 
teenth  year,  97c,  forty-sixth  to  fiftieth  year,  $2.13. 

It  will  be  noted  that  the  average  price  is  about  $1  ]' 
developed  horsepower-year,  and  this  in  my  opinion  it! 
fair  price  to  assume  in  computing  the  value  to  the  G<i 
ernment  of  power  at  sites  where  it  is  commercially  pos1 
ble  to  develop  power.  This  is  very  different  from  I 
potential  of  a  stream,  or  even  the  theoretical  horsepovj 
developable  at  a  particular  site. 

It  is  true  that  reservoirs  may  be  used  for  flood  previ 
tion  and  the  water  held  therein  used  for  power,  or  for 
creasing  the  low-water  flow  of  a  stream,  but  the  full  i 
pacify  of  a  reservoir  may  not  be  used  for  all  three  pi 
poses  at  the  same  time.     Reservoirs  to  be  used  for  flc 


prevention  must  retain  the  water  during  the  possibil1 
cf  floods,  but  the  instant  that  possibility  passes  tin 
must  be  allowed  to  escape  as  rapidly  as  possible  witln 
doing  damage,  in  order  that  they  may  be  empty  at  t 
time  of  the  next  possible  flood.  The  use  of  n 
for  increasing  the  flow  of  streams  at  low-water 
just  the  reverse  of  this.  They  must  be  kept  full  as  lo 
as  possible  and  the  water  only  allowed  to  escape  when 
is  absolutely  necessary  to  increase  the  low-water  flow.  T 
use  of  reservoirs  for  power,  on  the  other  hand,  requi 
a  constant  flow  with  a  constant  head  to  obtain  the  b 
results,  and  the  more  nearly  these  conditions  are  met,  I 
more  efficient  is  the  plant  and  the  greater  income  obta 
able  from  a  given  expenditure. 

A  little  thought  on  this  subject  will  convince  a 
able   man,  that  the  three  uses  of  reservoirs   pro 
their  advocates  are  incompatible  one  with  the  other,  a 
in  my  opinion,  if  an  endeavor  were  made  to  use  the  sat 
reservoirs  for  these  three  purposes,  it  would  not  be  lo, 
before   the   power   interests   would   obtain  control,  and 
would   be  practically   impossible   for  a  government   agi 
to  empty  a  reservoir  in  anticipation  of  a  flood  when  t 
power   interests  desired    the   reservoir   to  be  kepi 
order  to  provide  uniform  power  for  their  plant. 

The  capacity  o!    streams   may  be   increased  by  the  i 
of  levees,  dredging  or  auxiliary  channels. 

Levees    have    heen    u  ed    for    many    hundreds   i 
Large   areas   of    the    Mississippi    basin    are    protected 
levees.      While   it    is   true   that   breaks  occur  which  can 
vasl   damage,  il    is  due  to  the   fact    that   such  levees  ha 

not   bee islructed  with  sufficient   height  and  depth  I' 

protect against    the    greatest    floods.      Where   n   COI 

inunih  felt  itself  too  pom-  to  pro\  ide  against  tin 
floods,  they  have  built  their  levees  as  high  as  their  fun 
would  allow,  with  tin  expectation  and  knowledge  tit' 
when  a  helier  flood  came  the  levees  would  he  lopped.  T 
Mississippi  Ifivcr  Commission  has  elaborated  a  plan  f 
levei  .  which,  if  en  rried  out,  should  make  the  Ii  >i 
Vollej  absolutely    nfe  against  overflow, 

M.    If.  Jasinilllil,  a.li I  i  at  ioll  and   -I  ill,  i 

i  dor,  in  his  descripti >f  I  he  work  on  th.    I'liita 

W'llCl  •     II        lie        ll'Ve.-H      n     ,  .1      I ■    I  l\       In      111  , 

i    i .    i Ill      ivi'i i    wiih    mi  ml,    mid    'n ' 

III       ■       In       mill lei     fin     i    ..  ,  ,  I      1 1     i    i  i  in.',    il    i 

,       II  ■      "I      1 1 1 0     I   i     I       ,n      '•    ii':.     i 

f  1 1 1 1     I  ■  ■  V  ■ '  i  II      '  II  I '  II  I '  i  •  ■     ■ .  I 

Dredging    may   be   u<n\    for   increasing    the  rapacity   ' 

■    he I        W  llel'e     I  lie     illCIVII    e     leipnli  d      I-      \er\      I Il   i 

but   a   radii  al    in.  n  use  in    Ihe  i  npm  ily  ol    n    hit 


: 

ma 
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not  be  accomplished  by  this  method  without  the  ex- 
iture  of  enormous  sums  of  money.  A  point  often- 
;  forgotten  is  that  dredged  material  must  be  placed 
de  of  the  river  channel  if  the  dredging  is  to  do  any 
anent  good.     This   requires  the  purchase   of   lands 

which  such  material  may  be  deposited,  and  in- 
es  the  cost  of  actual  dredging  very  materially, 
ixiliary  channels  have  been  suggested,  both  parallel- 
ling stretches  of  streams  and  also  to  form  cutoffs. 
cost  of  providing  additional  channels  for  a  stream 
the  Ohio  or  the  Mississippi,  of  sufficient  capacity  to 

ofl  the  flood  waters,  is  absolutely  prohibitive.  For 
protection  of  a  particular  locality,  short  auxiliary 
nels  or  cutoffs  may  be  used,  but  these  have  the  disad- 
ige  that  while  they  may  benefit  the  locality  in  ques- 

bv  facilitating  the  runoff  past  that  particular  lo- 
v,  they  pile  the  water  up  more  rapidly  below,  thereby 
iii<:  mure  damage  at  other  points,  as  they  necessarily 

steeper   slopes,  higher   velocities   and   greater   ero- 

e  now  come  to  the  question  of  the  prevention  of 
age  by  floods.  The  Board  of  which  I  am  a  member 
ed  66  different  localities  where  the  greatest  amount 
amage  occurred  as  a  result  of  last  year's  flood,  and  we 
d  at  almost  every  place  visited  that  the  damage  was 
•Iv  caused  by  artificial  encroachments  on  the  natural 
inels.  For  instance,  many  towns  have  grown  up  on 
luii.  I  planes  of  the  streams,  occupying  areas  that  have 
overflowed  from  the  beginning;  people  have  entered 
bottom  lands  and  erected  their  structures  with  the 
fledge  that  those  lands  were  formed  by  silt,  deposited 
flood  waters:  railroads  have  constructed  earth  em- 
cments  across  these  bottoms,  leaving  only  very  nar- 
openings  with  wholly  inadequate  capacity  for  passing 
Is;  city  and  county  officials  have  built  bridges  with 
mint-  projecting  into  the  stream,  with  many  piers 
nsufficient  height,  thus  reducing  the  discharge  area 
ally:  individuals  have  dumped  materials  over  the 
to  increase  the  area  of  (heir  property  for   business 


tructures  and  encroachments  have  reduced  the 

M  iti   Hi'  the  streams,  have  formed  partial  dams  winch 

e  the   water   above   previous   levels   and    then    by    the 

iking   of   an   embankment    or    the    washing   out    of   a 

■    i  In    water  held  back  has  rushed  downstream  under 

head  ami  velocity,  destroying  everything  in  its 

i.    Aside  from  the  damage  done  by  the  inundation  of 

perty,   which,   while   serious   was   mil    destructive,   al- 

t  all  of  (he  damage  at    the  points   visile.!   was  caused 

ed   velocities  id'  current  due  to  the  backing  up 

he  water  by  embankments,  bridges,  ami   other  struc 

9,  the  subsequent   breaking  of  these  partial  dams  and 

the  released  waters  under  increased  headsand 

velocities. 

'»•  measures  to  he  taken  to  prevent  such  damngi    are: 

certain   favored   localities  on   the  upper  tributaries   to 

oirs    wherever    possible;    (o    remove    structures 

a   the   Hood    planes   ami    river   bottoms,   or   to   elevate 

me.   idiovo    possible    high    water ;   to    protect    by 

table  property  which  it  is  impossible  to  remove; 

prevent    the  construction   of   heavy  earthen    embank- 

il I  plain-  h\   railroads  or  counties :  to  in- 

'  a] h    of  channels   by    remov.  ing  encroach- 

"ii  N,  the    1 1 .i | f  bridges,  buildings,  etc.,  and 

remove  all  aitili.  ml  ami  natural  filling  or  deposits. 

uk  of  the    \aliomil   Government   alone;  this   line 


up  to  the  present  time  has  been  limited.  The  principal 
work  has  been  the  construction  of  the  levees  on  the  Miss- 
issippi River.  Xo  other  extensive  work  has  been  carried 
on  for  flood  protection  or  flood  prevention  alone.  At  the 
tune  of  the  great  flood  of  last  year,  the  question  arose  as 
to  the  po  vers  and  duties  of  the  General  Government. 
There  are  at  the  present  time  no  laws  authorizing  such 
works,  unless  they  can  be  combined  with  works  for  the 
improvement  of  navigation. 

In  so  far  as  floods  interfere  with  navigation,  there  is 
no  question  as  to  the  right  of  Congress  to  pass  laws  for 
the  control  of  such  floods.  This  power  has  been  exercised 
in  the  past  through  the  Engineer  Department  of  the 
Army  in  charge  of  river  and  harbor  districts,  but  has  been 
limited  in  general  to  those  stretches  of  the  streams  that  are 
actually  navigable.  At  the  present  time,  we  are  regulating 
the  heights  and  widths  of  bridges,  preventing  deposit  of 
material  over  the  hanks  of  the  streams  or  placing  obstruc- 
tions in  the  stream,  etc.  It  would  seem  perfectly  possible 
and  within  the  power  of  Congress  derived  from  the  Con- 
stitution to  authorize  the  extension  of  jurisdiction  to  all 
portions  of  navigable  streams,  whether  actually  navigable 
or  not. 

It  would  seem  that  the  measure  most  needed  at  the 
present  time  is  an  act  definitely  authorizing  some  depart- 
ment of  the  Government  to  prevent  the  encroachments 
on  the  streams.  If  the  Federal  Government  does  not  take 
up  this  question,  it  is  within  the  power  of  the  States  to 
do  so,  and  some  measure  or  measur.  i  should  be  taken  in 
each  of  the  States  to  enable  control  of  such  matters. 

There  are  numerous  cases  where  the  people  of  the  com- 
munity have  recognized  the  great  danger  involved  in  the 
construction  of  a  bridge  for  instance,  and  where  pre- 
tests have  been  made,  hut  without  avail,  because  of  the 
lack  of  laws  under  which  any  authority  could  act  with 
hope  of  successful  enforcement.  It  is  a  remarkable  fact 
that  in  one  ot  the  towns  of  Indiana,  certain  county  com- 
missioners are  e  instructing  bridges  across  streams  in  di- 
rect opposition  to  a  large  proportion  of  the  citizens  of  the 
town,  the  latter  feeling  confident  that  the  bridges  in  ques- 
tion will  cause  Jreat  damage  in  the  ease  of  another  flood. 
yet  these  citizen,  are  unable  to  find  any  power  that  will 
(liable  them  to  p'reN  'lit  the  construction  of  such  bridges. 

The  Hoard  of  Officers,  of  which  I  am  a  member,  is 
studying  all  conditions  affecting  Hood  prevention  and 
protection  of  the  Ohio  River  basin,  and  has  collected 
practically  all  of  the  information  available.  It  has  re- 
cently recommended  in  its  report  than  an  appropriation 
he  made  for  an  .ing  on  this  work  and  for  making  sur- 
veys ami  plai  mr  definite  improvements  of  localities 
ami  streams. 

The  Board  iels  that  the  problem  ol'  prevention  of 
floods  in  the  Ol  o  River  l'>a-in  is  an  immense  one.  whose 
difficulties  are  tie  understood  by  the  mass  of  the  peo 
I  le.  Newspap  ami  magazine  articles  are  describing 
and  advocatinj  measures  without  knowledge  of  what 
thej    will   nit  in>    lely  mean  to  the  people,  and  we  feel  that 

the  lirst  dutv  of  the  Board  i-  to  obtain  definite  ami  pre 
else  informal   m  on  all  these  subjects.     We  are  not 

posed  to  any  lethod  that  will  give  relief  and  it  is  prob- 
able  thai    wh.    i    the   matter   is   sufficiently   studied    it    will 

he   found   thai    all   of  the  methods  des,  rihcd  above   mav    he 

used  (o  adva  itage,  and  that  ea<  b  localitj  ami  each  stream 
is  a  problei     b;    itself,  whose  solution  depends  on  local 

■■ litions      id  can  only   he  determined  when  adequate 

know  ledge    -  obti id, 
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M©s&  Poweirifiisll  IL©c®irmi<D>i£ive 
lEves3  IB\YaiiEft 

By  far  the  most  powerful  locomotive  ever  constructed 
has  just  been  completed  at  the  Baldwin  Locomotive 
Works,  tor  the  Erie  R.R.  It  is  intended  for  pusher  ser- 
viee  mi  heavy  grades,  and  is  built  after  the  patented  de- 
signs nf  Geo.  I».  Henderson,  Consulting  Engineer  of  the 
Baldwin  Locomotive  Works.  The  distinctive  feature  of 
tin-  design,  as  will  he  seen  by  the  accompanying  photo- 
graph,  is  an  extension  of  the  Mallet  articulated  com- 
pound principle.  A  third  set  of  cylinders  and  driving 
wheels  is  placed  under  the  locomotive  tender,  so  that  the 
wi  ighl  uf  the  tender  becomes  available  for  traction.  In 
this  manner,  without  materially  increasing  maximum 
wheel  loads  or  the  stress  imposed  upon  bridge  structures 
or  the  rigid  wheel  base  of  the  machine,  a  locomotive  has 
been  built  which  utilizes  substantially  909?  0I  'Ts  total 
weight  fur  traction  purposes,  including  in  this  the  weight 
of  the  tender.  The  ordinary  Mallet  compound  locomo- 
tive, with  its  large  tender,  utilizes  only  about  65%  of 
it-  t'ltal  weight  for  traction.     The  advantage  nf  this  con- 


in.  over  !*  ft.  in  diameter  at  the  dome  ring.  The  cei| 
line  is  10  ft.  1  in.  above  the  rail.  The  circumferenl 
scams  of  the  boiler  shell  are  triple-riveted,  while  e 
longitudinal  seams  have  sextuple-riveted  butt  job 
welded  at  the  ends,  giving  a  tensile  strength  equaljo 
90%  of  the  solid  plate. 

The  firebox  is  13  ft.  6  in.  lung,  of  which  the  gns 
occupy  10  ft.,  and  the  combustion  chamber  extendsjn 
front  of  the  grates  into  the  builer  barrel.  The  tubes  Ire 
a  length  of  '.' I  It.  The  firebox  contains  a  brick  arch  s> 
ported  on  six  .'it/G-in.  tubes,  and  heated  air  is  delivi  i) 
under  the  arch  by  seven  3-in.  pipes  placed  vertical™ 
the  bridge-wall.  There  are  two  fire-doors,  and  a  St.«t 
mechanical  stoker  is  applied. 

From  the  superheater,  the  steam  is  carried  to  the  hii- 
pressure   cylinders   through   outside   piping.      The  en* 
locomotive   is   equipped   with   Baker   valve-gear,   ami 
three   valve-gears   are   controlled   simultaneously   by 
Ragonnel  power-reverse  mechanism. 

In  order  to  keep  the  weight  of  reciprocating  pi 
within  reasonable  limits,  the  pistons  are  steel  forging 
dished  shape  like  a  marine  engine  piston.     Each  forgjj 


Articulated  Locomotive  with   Steam-Driven   Tender,  Designed  by  Geo.   Henderson.     Built 
b'j    mil  Baldwin    Locomotive  Works  fob  the  Erie  If. It. 


struction  fur  operation  on  heavy  grades  i-  apparent.  This 
is  lb,,  firs!  locomotive  to  I"-  built  from  this  patented  de- 
sign nf  .Mr.  llendi  i 

Another  notable  feature  of  the  design  is  that  the  cyl- 
inder- are  all  of  the  same  size,  whereas  in  all  other  com- 
r]  locomotives  hitherto  built,  the  low-pressure  cyl- 
indere  are  much  larger  than  the  high-pressures.  This  re- 
sult i>  obtained  by  the  simple  expedient  of  using  the  two 
center  cylinders  as  high-pressure  cylinders  ami  the  two 
riders  as  low-pressure  cylinders.    This  iir- 

meni    results   in  a  com] ml   locomotive   in   winch 

the  volume  of  the  low  ■    linders  is  jus!   double 

the  volume  of  tin-  In  ders.     The  cylin- 

in.  in  diameter  ami  .':•.'  in.  b1  roke 

■  the  distribution  of  steam  to  the  cylin- 
ire  lo'  in.  in  diameter.    The  manufacturing  advan- 

.ill  cylinders  ami  valves  from  tin- ■ 

pnttern 
Tin-  enormous  boiler  on   thie   locomotive   ha     ;i   total 
6    '|  ft.   and   a   i  uperheater 
bj  Far  the  large  I 

i  to  .i  I mot  ive.     The  barrel  of 

the  boiler  i-  'i  I  iii.  iii  i  i   i  'm    front  end,  and  '  g 


is  surrounded  by  a  east-iron  bull  ring  carrying  three  | 
ton  rings.    The  cast-iron  bull  ring  i-  secured  to  the  piss 
head    by    a    retaining-ring,   which    is   electrically    vrelip 
in  plaee.     The  cylinders  and  steam  chest  are  bushed,  ifl 
these  bushings,  as  well   as  the  piston  and   valve   pack 
rings  are  of   1 1  nut  -Spiller   metal. 

The  pipes  earn  ing  I  he  -team  exhausted  from  the  bin 
pressure  cylinders  to  the  low-pressure  cylinders  are  in  t 
in  the  ordinary  manner  of  Ilex i hie  pipes  in  Mallet  loco 
tives.     Only  half  the  steam  is  used   for  draft.     The  frl 
end  cylinders  exhausl    up  the  slack   in   the   usual   mam- 

hut    the   drafl    from    the    rear  cylinders   lor   the   ton 

i-   discharged    up  a   pipe  which   is  placed  at   the  rear' 
of   the-  tender.      I'se   i-    made  of   this  exhaust    steam   fi  ! 
the    rear  i  \  linders,  however,   to   supply   an   exhfl 

feed  \v;ilcr  heater,  consist  m-  of  a  I drum  I  rti 

•  mull    tubes.      Through    these      mall    tubes    I  hi 
i  ic  am  passes  on  its  «  ay  to  the  rem-  stack. 

In  order  to  handle  the  hoi    feed  wafer  from  Hi 

Iho  I mul  ive  i    e<|ii  ippocl   in   I  he  old   fashioned  mam 

w  il  h   reciprocal  iny   pumps  driven    from   the  ero 

the     high  pri     lire     eiuj  inc.       The     loci t  ive     is    a'1 

equipped,  however,  with   two  injectors,  winch  draw  cfl 
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water  from  the  tank.     Both  the  pumps  and  injectors 
er  to  cheek  valves  placed  near  the  front  end  of  the 


tender   section    has   frames,    wheels,    equalization 

j  s  and  driving  gear,  arranged  exactly  like  a  steam  lo- 

The  tank  is  carried  on  this  frame  by  six  bear- 

..  which  serve  also  as   transverse    frame   braces.     The 

-    in  ft.  8   in.   in  width,  and    is   placed   sufficiently 

to  clear  the  valve  motion. 

il  between   the  middle  section  and  the  rear,  or 
i  (ion,  is  located  under  the  cab.  between  the  rear 
tiers.     The   radius   bar  on  the   middle    frame  has  a 
joint  connection  with  the  binge  pin.     A  similar  con 
.Lin   is  provided    between   the   middle   and    the    front 
,  e,  and  in  this  case  the  radius  bar  is  attached  to  the 
frame  in  such  a  way  as  to  allow  vertical  flexibility- 
frames  of  all  the  three  sections  are  vanadium  steel 
ags,  6  in.  in  depth.    Each  frame  is  cast  in  one  piece 
a  single  front  section,  to  which  the  cylinders  ami 
,,  le  are  keyed  anil  bolted. 
i"  front  group  of  wheels  is  arranged  with  a  contin- 
erystem  of  equalizing  levers.     The  leading  truck   i- 
;r  bearing  and  is  equalized   with  the  driving  wheels 
the  manner  usual  in  consolidation  locomotives.  The 
s  n ii i lei-  the  second  frame  have  a  continuous  equali- 
■  II  system  on  each  side.     In  the  rear  group  of  wheels, 
ualization  is  broken  between  the  second  and   third 
I  of  driving  wheels.    The  trailing  truck  is  of  the  sidc- 
pe,  with  outside  journals,  and  is  equalized  with 
h|  wo  rear  pairs  of  driving  wheels.     The  usual  arrange- 
■I  of  starting  valve  applied   to  Mallet  locomotives  is 
also  on    Ibis   engine,   with   the   exception    that    for 
live  steam   is  admitted  to  all  four  low-pressure 
iders. 

lie  principal   dimensions  of  this  huge   locomotive  are 
a   in   the  attached   table.      It   will   be  seen   from   the 
•   that   the    average    weight    on   each    driving   axle    i- 
00  lb.    The  weight  of  the  locomotive  per  foot  of  total 
i  I    has,,    is   9220    lb.      The    weight    per   foot   of   total 
i  th  over  all  is  7830  lb.    The  tractive  force  of  the  loco- 
given   by   ils  builders  at    Hit), (HID  ]b.,  which   is 
"■  fourth  and  one-fifth  of  the  total  weight  on 
ing  \\  heels. 
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incus    tractive    [lower    would    ho   apt    to    play 

"    with   the  couplers   ami   draft    gear  of   the   average 

'in.   if  Hip   locomotive   were   not    used    with   i  are 

We   understand    that    Hie    loc five   has   been 


purchased  by  the  Erie  R.B.  for  pusher  service  in  oper- 
ating steep  grades  on  the  Susquehanna  division.  The 
usual  way  of  using  such  heavy  locomotives  as  pushers  is 
to  place  the  locomotive  somewhat,  back  of  the  center  of 
the  train,  so  that  it  will  assi-t  the  road  locomotive  ahead 
in  handling  the  cars  in  front  of  it,  ami  will  itself  haul 
the  rear  portion  of  the  train.  In  this  way,  the  tractive 
power  of  the  locomotive  is  divided  between  the  ears  in 
front  and  those  behind,  thus  keeping  down  the  draft-gear 
-i  resses. 


e 


>cseiace 


By  John  T>.  TIewf/ 


w, 


re  apparently  fast  coming  to  recognize  that  there  is 
such  a  thing  as  "a  science  of  development"  and  that  such  a 
science  among  other  factors  must  include  the  following  fund- 
amentals: 

(1)  An  accurate  determination  of  the  actual  operating 
conditions  which  will  enable  us  to  settle  definitely  what  is 
wanted. 

There  are,  perhaps,  many  who  do  not  realize  the  costliness 
of  determining  what  is  wanted  to  suit  a  particular  set  of 
service  conditions.  An  accurate  determination  of  the  pre- 
cise requirements  will  often  necessitate  months  of  exhaustive 
investigation,  often  including  costly  tests.  This  is  particu- 
larly true  in  large  undertakings.  If  we  compare  the  work 
done  in  this  direction  today  with  the  older  haphazard  meth- 
ods of  designing  machinery  first  and  seeing  whether  it  would 
do  the  work  afterward,  it  is  apparent  that  the  art  has  bene- 
fited enormously  by  the  work  of  the  large  corporation  along 
these  lines.  Some  phases  of  the  research  and  development 
work  undertaken  today  are  so  costly  and  require  such  a 
large  staff  of  expert  workers  that  no  small  engineering 
undertaking  could  shoulder  the  burden,  as  assumed  by  the 
large   corporation. 

(2)  The  coordination  of  the  work  of  a  large  number  of 
differently  trained  men,  so  that  the  finished  product  may  em- 
brace the  experience  of  each  worker  in  his  particular  line, 
and  thus  become  in  every  detail  the  product   of  experts. 

The  proper  coordination  of  the  work  of  a  host  of  men  who 
are  contributing  to  the  design,  manufacture  and  testing  of 
electric  railway  apparatus  is  no  small  part  of  the  Science  of 
Development.  The  extent  of  this  work  is  enormous,  including 
as  it  does,  preliminary  proposition,  final  proposition,  de- 
signing, drafting,  actual  manufacture  and  work  incident  to 
following  apparatus  through  the  factory,  assembling,  testing. 
installing,  and  preliminary  operation.  The  final  cost  of  the 
apparatus  depends  largely  upon  whether  this  coordination 
of  work   is   done   in   a   scientific   or   unscientific   manner. 

(3)  The  confidence  and  cooperation  of  the  users  and 
makers  of  apparatus  both  before  and  after  its  manufacture, 
this  cooperation  to  continue  in  some  form  or  other  during  the 
useful   life   of    the   machine. 

A  whole  paper  might  be  read  with  profit  on  the  subject 
of  the  confidence  and  cooperation  between  the  user  and  the 
maker.  The  manufacturer  is  dependent  upon  the  user  just  as 
the  user  is  dependent  upon  the  manufacturer.  An  ounce  of 
mutual  confidence  and  cooperation  will  do  more  toward  the 
development  of  the  art  than  a  ton  of  fault  finding  and  mutual 
distrust,  fn  the  broadest  sense,  the  aims  and  objects  of  both 
patties  are  identical.  The  user  wants  t lie  best  obtainable  for 
his  service  and  the  maker  wishes  to  1,1,,, line  the  best  and 
1  efficient  apparatus,  as  upon  this  his  reputation  and  fu- 
ture business  depends. 

ill  The  standardization  of  apparatus  when  such  will  be 
i-i  out., Me  t ,,  all  concerned. 

The  correct  time  at  which  the  standardization  of  electric 
apparatus  should  be  attempted  is  a  science  in  Itself,  when 
any  art  has  1 n  developed  to  a  reasonable  state  of  per- 
fection and  after  Hie  pio,.,-ss  of  eii111in.il me  the  less  Bl 
factors  and  perfecting  those  which  have  shown  themselves 
ci  pable  of  meeting  the  necessary  demands,  under  actual 
service  conditions,  has  been  carried  to  the  point  where  our 
knowledge,    rased    on    expt  nables    us    to    retain    the 

■ 1  and  reject  tie'  bad     Hon  and  not   until  then,  is  the  time 

to    tali,    ,-i    standardization,       In    attempt    at    st    n 

«  hen   an   at  t    is   in     ,    i .;   likely   to 

work    a    permanent    harm    Inasmuch    as   it    limits   our   knowl- 
■  1       ot    the   bi  oadi  i  Ibtlities  that    might   be 

•Pro 
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brought  to  bear  upon  the  subject.  It  would  undoubtedly  be 
profitable  to  all  concerned  if  all  trolley  systems  would  co- 
operate with  the  manufacturers  in  using  standard  appara- 
tus, especially  standard  railway  motors  and  standard  con- 
trol equipment,  where  such  standards  will  fulfill  the  re- 
quirements. There  will,  however,  always  be  special  condi- 
tions arising  that  will  demand  special  apparatus,  and  the 
things  that  dictate  these  special  requirements  are  many  and 
varied. 

Who  could  have  foreseen  that  the  fashion  of  ladies'  skirts 
could  affect  the  design  of  railway  motors?  But  such  has 
been  the  case — the  hobble  skirt  gave  birth  to  the  low-step  car 
— and  the  low-step  car  required  a  new  design  of  motor. 

In  conclusion,  it  is  well  to  emphasize  one  point,  namely, 
that  modern  engineering  involves,  above  all  things,  the  study 
of  economics.  Yesterday  we  were  finding  out  how  to  do 
things — today  we  are  striving  to  find  out  how  to  do  them 
more  cheaply  than  yesterday. 

To  combat  the  increased  cost  of  living  and  of  labor,  etc., 
and  the  generally  more  complicated  social  and  commercial 
conditions  under  which  we  are  living,  the  work  of  the 
scientist  and  the  engineer  is  to  teach  the  world  at  large  how 
to  do  for  one  dollar  that  which  they  could  not  do  for  two 
dollars    yesterday 


powder  with  the  water,  after  which  it  is  pumped  to  the  din, 
tank. 

There  is  an  opening  18  in.  in  diameter  in  the  floor,  dim 
over  the  center  of  the  mixing  tank.  Pointing  upward j| 
the   center  of  this  opening  is  a  2-in.   water  pipe. 

The  bleach   is  purchased  in   metal   drums   containing 
750    lb.    each.      When    it    is    desired    to    make     up     a     tat 
bleaching-powder    solution,    a    hole    about    8    in.    in    dia  I 
is   cut   in    the   bottom    of   one    of   these   drums,    which  IsL. 
placed  over  the  hole  in  the  floor,  so  that  the  2-in.  watenit 
points    into    the    center    of    the    opening    of    the    drum,   I 
water    is    then    turned    on,    and    the    bleach    is    washed   o 
the  drum  into  the  tank  below,  without  the  escape  of  anjj 
into    the    room. 

The   tank   is   then   filled   to   the   proper  level,   and   the    n 
is  kept  in  circulation  for  one  hour,  after  which  it  is  pun 
into    a    dosing    tank    and    diluted    to   a    strength    of    25 
bleach    per   100    gal.    of   water,    equivalent    to    approximat 
3%   solution  of  bleach  or  a  1%   solution  of  available  chl 
The    rotary    motion    imparted    to   the    contents    of   the   irir 
tank  by  the  discharge  from   the  centrifugal  pump   causi 
solution    to   be    so    thoroughly    mixed    that    further    stirri 
the  dosing,  while  being  applied  to  the  sewage,  is  unnece  ir 


tfin©  Ps°©vadl©ini(se  2>©wsig|<e~ 
EKspossill    Worlfes 

A  brief  account  of  the  use  of  hypochlorite  for  the 
treatment  of  sewage  at  Providence.  R.  I.,  during  the 
year  1912  appeared  in  our  issue  of  Dec.  25,  1913,  p.  1292. 
The  following  description  and  accompanying  illustration 
of  the  hypochlorite  mixing  tank  at  Providence  are  taken 
from  the  recently  published  annual  report  of  Otis  F. 
Clapp,  city  engineer  of  Providence: 


Two     Reinforced-Com-rete     Water-Works     Tanks,    ea> 

them    66   ft.    in   diameter   and    20    ft.   deep,   have   been    In 
Gaya   in   India  and   are   described   in   "The   Engineer."  L<  1 
The    thickness    of   the    reservoir    walls   varies    from    1    ft. 
at    the   bottom    to    9    in.    at   the   top.      The   reinforcement  o 
sists  of  14   in.  diameter  round  bars  spaced  two  inches  ap  | 
the  bottom  and  9   in.  at  the  top.     The  concreting  of  the  nl 
was  started  about  the  end  of  February,   1912,  just  at  till 
ginning   of   the   extremely    hot   weather.      Gaya   is   one  <|t 
hottest   places    in    Eastern    India,    and    the    maximum    ten 
ture    on    the    hill   where    the    reservoirs   stand,    surround    I 
bare  rocks  which  reflect  the  heat  with  great  intensity,   j 
ably    reaches     nearly     160°    in     the     sun     during    the    hlte.- 
weather.     Moreover,   a  dry  west  wind   usually  blows   at]  I 
in    the    daytime    from    the    end    of    March    onward.      Not 
standing     these     difficult     climatic     conditions,     the     i  ese 
were    constructed    successfully.      The    inside    was    after H 
pletion    plastered    with    1:1    cement    plaster    %    in.    thick.v 
the    outside    with    cement    plaster    made    up    of    three    sa 
one  cement  %  in.  thick.     After  the  reservoirs  were  filled1)! 
moisture    appeared    on    the    outer    face    but    apparently  e 
general    porosity    rather    than    from    any    well    defined  ■> 
Most   of    these    porous    places    have   since    become    closeiM 
the   reservoirs  are   now   practically   water-tight.      An   inl  ■ 
ing   feature   of   the   work  was  the  method   by  which  tin  I 
crete  was   transported  after   mixing  to  its  place  in  the   l] 
A  large  number  of  female  coolies  were  engaged   w  ho 
the  mixed  concrete  in  small  buckets  on  their  heads.     A 
boo   staircase   was   built    inside   the   reservoir   wide   enoui 
a  stream  of  coolies  coming  in  one  direction  to  pass  tin'  e 
returning. 


Centty/ng-:  If  Concrete 
F/pe  1o;".  |.(, 
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Hypochlorite  Mixing  Tank,  Providence  Sewage- 
Disposal  Works 

When   the  dlslnfi    tin      ol >■     bi  g  an,   the   bleach- 
ed   In    i  he    old      ha  lloti     ta  nh      formei  Ij 
ol    !•  mi       Thi    -     tan]       aid    nol    pi  ove 

aatlsfactorj    toi    vai a  reasons,   chief  among    which 

I  thi    "i tlvei    b     lust,  which 

■  'i   '  hi    mi  mi. i i    1 1 .   n 'i   i  hi  oa  t, 

A  new  form  ol    I                    h            i nto  operation   about 

}1J     ha      proved  ei         itlafactorj 

The  tank   Is  cyll  ped  like  an 

■  d    hollow    cone,      H  la    bull!    ol    bi  li  i      and red 

dlrectlj    on   I  hi    top  ol   the 

trails   of  1  he 
"■I  the  undi  Q [Sei    ero    i-secl  Ions  for 

!        I      I 

i     'i       pump    la    "    In     In    dli tor, 

with  both   the  i  i        n 

illy   with   thi  i    .    point    near 

ol    thi       olut i  I;     cli  ilvi     leai 

!  i 

i .,  pump  thi 

bleat 


Yai.i:  Univkhsity — Prof.  L.  L\  Breekenridge,  De 
Sheffield  Scientific  School,  has  announced  plans  In1 
a  course  in  aeronautics  for  the  study  of  all  pha* 
scientific  flying. 

TEClINOLOUY-IlAHVAKn — Courses    ill    IligllWlU    en" 

iner  have  lieen  established  liy  the  coiirdinaled  engine 

t-el I.-    of    Massachusetts    Institute    <>f    Techno!  i| 

Harvard   University.     In   the   Department  of  i  'n  i] 
necring,    there    have   lieen    previously    option:    in    rai 
or   hydraulic  and    sanitary   engineering;    Hie    in 
is  an  opt  ion  of  cipial   rank   for  the  specialization  oi 
grounded    in  engineering    fundamentals.     The  depn 
from    other    eivil-enginering   courses    conimenci 
third  year  ami  is  marked  in  I  he  fourth.     Then 

nnre  of  cheni 


i  tani  e,  le       tudj   of  elect  rii  it]   am 

li         oi     rail  mads    and    more    of   road 

i  our  e    ore  undergraduate. 
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Street-Car    Derailment    Killed    Six    Persons    and    injured 

I    t  20   on   Apr.    19   at  Saginaw,   Mich.      The   car   turned    over 

side  and   slid    20    ft.,    crashing    into   an    iron    pole. 

Hew     Bridge     Was     Mashed     Out,     over     Bonpas     Creek. 

.     Mt  Carmel,  111.,  by  a  recent  rain.     The  bridge  piers  were 

yjied    down     stream     and     the     banks     of     the     creek     were 

'i. rest  Produets  Exposition — This  will  be  held  May  21-30 
in  he  Grand  Central  Palace.  New  Tork  City,  and  will  be 
ii  nlargement  of  the  exposition  held  in  the  Chicago  Coli- 
<e|n  Apr.  30-May  9.  Congress  has  coted  $10,000  for  an  ex- 
ii  t  of  the  Forest  Service.  It  >s  sought  to  teach  the  value 
■  ■St    preservation. 

onerete  Pavements  at  Macon,  Ga„  laid  during  the  past  two 
..  ns  have  given  such  satisfaction  that  about  20,000  sq.yd. 
ir  be  put  down  this  season.  The  work  will  be  done  by 
■1  force  under  the  direction  of  J.  J.  Gaillard,  City  Engineer. 
A':2%:3  concrete  is  used,  in  a  single  8-in.  course.  Previous 
»|k  has  cost  $1.80  per  sq.yd.,  as  against  $2.20  for  brick.  A 
sill  portable   concrete    mixer    has   just   been    bought. 

-lumirnnce    Day"   was    celebrated    in    San    Francisco   on    the 

f    the    Panama-Pacific    Exposition    on    April    18,    the 

ciith  anniversary  of  the  conflagration   which  swept  over  the 

■  in  1906.     A  spectacular  test  of  the  Exposition's  fire-fight- 

■  apparatus    was     made,     assisted     by    streams     from     the 

fire  boats.     The  fire  streams  were  thrown  over  the 
n;-ntly  completed  Palace  of  Machinery,   136  ft.  high. 

.ate    Veeident   on    AV.-llnnd    (anal — Three    gates   of   Lock    4. 

8)  Catherine,    Ont.,    were    carried    away    on    Apr.    30,    by    the 

t  imer    "Compton"    of    the    Hall    Forwarding    Co..    Montreal. 

Q;.,  bound  for   Ashtabula.     The   "Compton"   entered   the  lock 

a  some    speed    and    pushed    the    headgates    open.      They    re- 

Hned   unevenly,    failing   to    miter,    and    were    torn    from    their 

-    by    the    rushing    water    and     dropped     with     the 

s  imer    to    the    level    below. 

^Valuation   of   Street    Railways   in    the   District   of   Columbia 

been    ordered   by   the   District    Commissioners   acting   as   a 

lic-utility-regulation   board.      A   contract  for  the  valuation 

rk   has   been    given    to    Prof.    E.    H.    Bemis.      The    latter    has 

as   his   assistants,   C.    L.    Pillsbury,    of   Minneapolis. 

ndrew     Sangster    and    Robert    McArthur,    of    Chi- 

o,  accountants.      The    work   is   expected    to   take   until    Jan. 

The  Commissioners  are  reported  also  to  favor  the  Crosser 

providing    for    municipal    ownership    of   these    lines. 
Spring    Floods    in    Texas — Three    days    of    heavy    rain    have 
Bed    tin-    U.    S     Weather    Bureau    to    send    out    warnings    to 
.-lying  districts  of  northern   Texas.      Flood   warnings   were 
ued    for   the   Olmos   Valley,   near   San   Antonio.      From   2   to 

•  In.    precipitation    was    reported    over    the    entire    northern 

t  of  the   state.      Weakened   trestles  and   washouts   have   in- 

rupted    railroad    schedules.      A    Dallas    man    was    drowned 

Apr.   27,   according   to   press   dispatches.      A    200-ft.    bridge 

-.   with   an  80-ft.   steel   span   and   wood   approaches, 

■  washed  out. 

The  Locating  Kngiueers  for  the  Alaska  Railways,  to  be 
lit  by  the  United  States  Government,  were  selected  during 
past  week  by  the  President,  as  a.-nounced  in  our  "Per- 
als"  column  on  a  following  page.  No  official  announce- 
nt  has  as  yet  been  made  as  to  the  organization  of  the  en- 
tering forces,  the  method  of  appointing  the  lower  grades 
engineers  or  the  procedure  to  be  followed  in  the  loca- 
■n   of   the    new    lines.      It    is   expected    that    the    threi 

•  ra    appointed     to    head     tin-    locating    work    will    met    im- 
•llately    and     proceed     to    an    organization. 

HaklBB    Metal  Tubing    i       electrically   wilding  heated  skelp 

to     Ellas    E.    Rles    of    1 1  •; 

»aau  St..   New   York   ''it'.,   on   Apt.    II.      The   process   covet     I 

demonsl  i  at.  .1 

ill    in    Pennsylvania    and    Involves    the 

parting    of    heal  elp    as    it     travels    through     the 

h  ln»j    contiu  ts   , tension 

It  I  t!    thai    I.      Impa  rtlnii    the    hi   .i    In 

I    ami    ..oiio.  Ill 
■/aided,    tai..'    an.:    pipes   c.n   be   produced    I",    a    continuous 
il  In      t  rr  billet  to   tin-   finished   pipe 

"""It     :,  I!.,..-.  I  .    .  :    ,1     ,    ,.,.,.     t„     Kr,,w     cold. 

Larue    Concrete     llrMg,-    Over     Miami      River     The      Butler 

.nnty    Stood    Emei    oi         C   Ion    In   Joint   session    with 

mlsslomrs    on    Apr.    27    awarded    the    emit. act 
t   the   construction    of    the    viaduct    and    brldgjs    over    lue 


Great  Miami    River   on    the  levee  road  west  of  Middletown.  Ohio, 
to    the    Hackedorn    Contracting    Co.,    Indianapolis,    at    - 
on    plans   submitted    by    them. 

This  contract  comprises  the  largest  single  piece  of  bridge 
construction  replacing  damages  of  last  year's  flood  in  the 
Miami  Valley  and  is  1921  ft.  long.  It  is  arch  construction, 
reinforced  concrete  throughout,  the  arches  ranging  from  70 
ft.  to  110  ft.  The  contract  is  to  be  completed  before  Jan.  1, 
1915.  Bids  were  received  on  steel  and  concrete  construction! 
The   low   bid    on    steel    was    $190,000. 

Heavy  Excavation  Timbering  Collapsed  in  Brooklyn,  N.  Y., 
on  May  1,  from  the  impact  of  a  two-ton  concrete  bucket 
falling  on  a  concrete  hopper  which  rested  on  two  wood 
trusses,  which  were  bracing  the  open  cut.  These  trusses 
with  the  hopper  and  concrete  fell  to  the  bottom,  26  ft.  below, 
injuring  four  men.  The  soil  is  a  stiff  clay.  At  the  excava- 
tion (for  the  New  York  Connecting  Ry.)  it  is  retained  by 
sheet  piling  held  by  lOxlO-in.  timber  bracing  on  10-ft.  cen- 
ters, extending  across  the  70-ft.  cut.  W.  H.  Gahagan,  Inc.. 
the  contractor,  states  that  the  accident  was  due  to  the  care- 
lessness of  the  hoisting  and  signal  men.  The  bucket  (weigh- 
ing with  concrete  11,100  lb.)  was  lowered  too  far,  striking 
the    hopper. 

Over  5,000,000  Cu.Yd.  of  Concrete  on  One  Job — The  amounts 
of  concrete  laid  in  the  major  features  of  the  Panama  Canal 
and    its    auxiliary    works   to   Mar.    1,    1914,   are,   as   follows: 

Item  Cubic  yards 

Gatun    Locks     2,068,424 

Miraflores    Locks     1,506,563 

Pedro   Miguel    Lock    and    Dam 929,232 

Gatun    Dam    and    Spillway 232.256 

Miraflores    Dam    and    Spillway 79*004 

Pedro    Miguel-Mi raflores    duct    line 6*193 

Central     Division     1,271 

Balboa     terminals     69,996 

Cristobal     terminals     63.7S5 

Hydroelectric    station     14*323 

Transmission    line    6.939 

Aids    to    navigation    *6, i 

Relocated    Panama    R.R 63,123 

Permanent    buildings,    Balboa 7*202 

Total      5,053.311 

♦Approximate. 

Including  the  work  on  fortifications,  the  pontoon  barge 
piers  at  Paraiso,  Quartermaster's  construction,  municipal  en- 
gineering, etc.,  the  total  concrete  placed  by  the  American 
Canal  forces  is  well  above  5,000.000  cubic  yards.  ["Canal 
Record."]      This   is   equivalent   to   a    cube    513   ft.    on    a   side. 

Brick  and  Asphalt  Block  Pavements  at  Savannah.  (in.,  are 
laid  on  a  carefully  prepared  natural  earth  foundation.  Ac- 
cording to  E.  R.  Conant.  Chief  Engineer  of  the  City  of 
Savannah,  this  soil  is,  with  few  exceptions,  well  drained  sand 
mixed  with  loam  or  clay.  and.  when  thoroughly  rolled  or 
tamped,  gives  such  good  results  as  a  foundation  as  not  to 
warrant  the  use  of  a  concrete  base  where  the  traffic  is  light 
or  medium.  The  pavement  subgrade  is  shaped  roughly,  fin- 
ished with  a  steel-lined  wood-drag  and  tempered  with  water. 
The  brick  or  asphalt  blocks  are  laid  directly  on  the  sub- 
grade,  and  the  points  are  filled  with  sand.  Brivk  have 
been  laid  on  edge  heretofore,  but  laying  flatwise  is  under 
consideration.  Unevenness  in  brick  pavements  in  Savannah. 
Mr.  Conant  states,  is  due  not  to  a  yielding  of  the  foundation, 
but  to  the  Wear  of  the  brick.  Last  year  some  of  the  old  brick 
pavements  were  taken  up  and  turned  and  relaid,  and 
1"  .  of  the  total  replaced  with  new  brick,  all  at  a  cost  of 
about  30c.  per  sq.yd.  The  average  cost  of  brick  pavements 
for  ten  years  past  at  Savannah,  laid  as  above,  lias  been  $1.66 
per  sq.yd.,  including  a  slight  amount  of  grading  and  also 
granite  curbs.  I.ast  year  20,000  sq.yd.  of  asphalt  blocks  were 
brought  in  by  water  from  Maurer,  N.  J„  at  a  cost  of  $1.26 
per  sq.yd.  at  Savannah  Grading;,  in  some  places  to  a  depth 
of  1  ft.,  laying  and  granite  curbing  brought  tin-  total  cos!  up 
from  $1.S0  to  $2.05  per  sq.yd.  The  curb  cost  abi 
lin.ft.  Th.  yardage  and  mileage  of  Improved  streets  in 
Savannah   at    the  close   of    L913   was  as   follows 

Sq.yd.         Mil  s 

sheet  asphalt    140,814  5  4 

Asphalt    I. lock    804,686  u    3 

Vitrified   brick    ir, .« 

Granite    block     96,646  1    1 

1  tobblestone   1 10, 

':,l:l,l"''.  ■; 

Shell,  cinders,  etc   12,000  1   •> 

Total    1.051,610         46.0 

Til.,  estimated   length   ..f  unimproved  streets  wis  '.,1  miles 

*    Wevt   I omotlve  Superheater  hae   1 n  developed  by  the 

Power   Specialty    Co.,    111    I  v™    York.      \n    expert- 

'   installation  ..f  this  superheater  was  put   1 
a  Pennsj  Ivanla   R.R.  locomotive  1,  and   it  is 

stated  that  the  superheater  has  never  caused  delaj  or  trouble 

on    tho    road    and    has    shown    durability    tin. lei     I. 
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The  header  used  in  the  superheater  is  of  openhearth  steel 
instead  of  cast  iron.  The  tubular  elements  of  the  super- 
heater are  expanded  in  holes  in  the  cylindrical  steel  header, 
eliminating  all  trouble  with  ground  joints.  Each  horizontal 
row  of  elements  is  clamped  by  a  U-bolt  to  a  transverse  bar, 
■which   is   securely   bolted    to   the   smoke-box   shell. 

The  l'opulation  of  the  Vntted  States  on  July  1,  1914,  will 
be  109,021,992,  according  to  estimates  made  by  the  Bureau  of 
Census,  Washington,  D.  C.  The  estimates  were  made  on  the 
arithemetical  basis  of  increase  between  1900  and  1910,  which 
method  was  adopted  by  the  Bureau  of  Census  a  number  of 
years  ago  after  careful  study  of  all  available  methods  for 
computing  population  for  intercensal  years.  The  figure  given 
above  is  for  the  United  States  and  its  possessions.  For  con- 
tinental United  States  alone  the  1914  population  is  estimated 
to  be  9S, 781,342  as  against  91,972,266  returned  as  of  Apr.  15, 
1910.  The.  Bureau  of  Census  will  soon  publish  a  bulletin 
giving  estimates  of  population  on  July  1,  1914,  for  the  years  to 
1910  for  each  state  in  the  Union  and  for  cities  which  had  8000 
population   or  more  in  1910. 

Service  Tests  of  Bronze  Journal  Hearings  for  Railway  Roll- 
ing stock  have  recently  been  conducted  by  the  American 
Metal  Co.,  Pittsburgh.  Solid  bronze  castings  were  made  with- 
out babbit  surface:  the  material  was  65%  copper.  30';,  lead 
and  5%  tin.  A  22-lb.  bearing  was  placed  under  the  tender 
of  Baltimore  &  Ohio  locomotive  No.  2127  (Pacific  type).  It 
was  examined  after  51,000  miles  run  and  found  worn  down 
,|,  in.;  the  other  tender  bearings  were  each  rebabbited  six 
times. 

This  bronze,  it  is  claimed,  can  be  hardened  for  mill 
brasses;  tests  of  such  bearings  were  made  by  placing  two  75- 
lb.  brasses  under  the  rolling  table  of  an  108-in.  plate  mill  in 
the  Soho  plant  of  Jones  &  Laughlin,  Pittsburgh.  They  gave 
continuous  service  for  four  weeks  which  is  claimed  to  be 
twice  as  long  as  phosphor  bronze  bearings  used.  These  parts 
cannot  be  lubricated  on  account  of  position. 

Action  By  (.rand  Jury  on  New  York  State  Highway  In- 
vestigation— The  Albany  County  grand  jury,  which  has  been 
in  session  for  several  weeks  to  investigate  alleged  graft  in 
road  repair  work,  failed  to  return  indictments  against  State 
Engineer,  John  A.  Bensel;  State  Superintendent  of  Public 
Works,  Duncan  W.  Peck;  former  State  Highway  Commis- 
sioner, C.  Gordon  Reel,  and  Deputy  Highway  Commissioner, 
Charles  P.  Foley.  Four  sealed  indictments,  however,  were 
delivered  to  the  court,  which  are  rumored  to  be  against  the 
contractors  involved.  The  grand  jury  adopted  the  following 
i  >  solution: 

The    findings   which    were   submitted    were   arrived    at   after 
I    careful   consideration   of  the  testimony  taken  by  Cora- 
rames    W.    Osborne,    which    was    submitted    to    the 
Grand   Jury   by    the    District    Attorney,   and  after  an   examina- 
tion of  numerous  witnesses  and  experts. 

We    the   members  of  the  Grand  Jury,   find  that  the   High- 

v   :      Commission,   as   organized    during   the    period   covered    by 

tin-'    .vi. I.i,,,-.     was    in    effect     single-headed,    although    in    the 

commission,    and    that    two    members   of    the   com  - 

mission     the   State    Engineer   and    the   Superintendent   ol    Pub 

lie   Works    were,  by  the  statute,  simply  to  act   in  an  ndvisorv 

capacity    and    that   the   requirement  of  their  offices  precluded 

any  other  possibility,  and   they   are   therefore,   in  our  opinion 

tree     from     any     properly    direct    criticism     in     reuai.l 

to   th<    conditions  to  which   the  attention  of  the  Grand  Jury  of 

•  <  lied. 

Hauling    Heavy    Concentrated    Load    by    Auto  Truck — A   40- 

ton    armor-plate    bank-vault    vestibule,   claimed   by   the   Beth- 

:    ,  ,,     to    be    the    largest    ever    built,    was    unloaded 

by  derrick  from  a  large  lighter  at   the  foot  of  Wall  St.,  East 

New     Yoik    City,    onto    a    truck.      It    was    intended     to 

t  isoline-hj  draullc   truck  used  as  a 

:       ii      Bethlehem  Steel  Co.  for  use 

Iron    mines    in    Chile.     The    haul    from    South    St.    to    the 

i  i way   and    Fulton  St.,  was  to  have 

ccident  to  a  valve  guide 
||    necessary    to  substitute  another   (a 
I  isoUne-hydraullc) 

When   the  piece   was  lifted   I  nter  to  the  trailer 

at  least  16         Vftei    the    pi<    - 

the  truck,  thi        i  ton   tongue  was  d 

,  shortei    tongue  i  ub  tituted 

i.  |   ,  un   throi 
i    attached   al    two 
to  thi    i.  ar   axle   of  tho 

The  motor  truck   was   u  irt    the  load        I  '  ■ 

I    the   load   trui  v.    to   I ne   of 

lacked   up 
o, 

II  thi    lo  id  without  thi 

..        tlO! 


The  moving  was  done  under  the  direction  of  the  Ti 
Construction  Co.,  who  is  erecting  the  vaults  and  steel  w| 
for  the  bank.  The  motor  trucks  were  furnished  by  the 
draulic  Sales  Co.,  1777  Broadway.  The  load  started 
p.m.,  and  reached  the  site  at  5  p.m.  The  route  was  al 
South  St.  to  Fulton,  up  Fulton  to  Broadway,  to  site — a  , 
tance  of  about   %   mile. 

For    the    greater    part    of    the    route,     the     pavement 
granite-block,    and    no    difficulty    was    met    until    the    tin 
slowed  down  to  turn  into  Ann  St.,  In  turning,  one  of  the  9 
cast-steel    wheels    of    the    load    truck    sank    into    the    aspl 
there    about    4    in.      The    wheel    was    jacked    up    and    the 
completed. 


Mr.  F.  Von  Sprecken  has  been  appointed  Assistant  Er 
neer  of  the  Atlantic  Coast  Line  R.R.,  with  headquarters 
Savannah,  Ga. 

Dr.  J.  S.  Neff,  Director  of  Public  Health  of  Philadelpi 
Penn.,  since  1907  has  resigned  because  of  ill  health.  He 
cently  suffered  from  a  severe  illness  and  is  unable  to  b 
the  strain  of  his  official  duties. 

Mr.  H.  H.  Shepard  has  been  appointed  Superintendent 
the  Buffalo  division  of  the  Delaware,  Lackawanna  &  West 
R.R.,  with  office  at  Buffalo,  N.  T.,  succeeding  Mr.  L.  J.  F 
ritor. 

Mr.    Ernest    Gonzenbach,    formerly    President   and    Gene 
Manager    of    the    Sheboygan    (Wis.)    Railway    &    Electric 
has    been    appointed    General    Manager    of    the    Empire   Uni  1 
Rys.,  Inc.,  of  Syracuse,  N.  Y.,  which  is  a  recent  consolidate 
of   several   electric   lines   centering    in   Syracuse. 

Mr.  Benjamin  Campbell,  Vice-President  of  the  Boston,; 
Maine  R.R.,  has  resigned.  Mr.  Campbell  was  the  last  of  I 
New  York,  New  Haven  &  Hartford  R.R.  officials  to  hB 
office  in  the  operating  departments  of  the  Boston  &  Ma  ■ 
R.R. 

Mr.  J.  M.  Rapelje,  General  Superintendent  of  the  North.ii 
Pacific  Ry.,  at  Livingston,  Mont.,  has  been  promoted  to  ) 
Assistant  General  Manager,  with  headquarters  at  St.  PsL 
Minn.  He  is  succeeded  as  General  Superintendent  at  Livtoil 
ton  by  Mr.  A.  V.  Brown,  former  Superintendent  of  the  La,: 
Superior   division    at    Duluth,   Minn. 

Mr.  L.   C.   Whitsit,    recently   Chief  Draftsman   of  the  brie 

department  of  the  Michigan  Central  R.R.,  has   1 u  appoil 

Assistant  Engineer  in  charge  of  sewers  and  water-works  j' 
the  village  of  Highland  Park,  Mich.,  a  suburb  of  Detroit.  II. 
Whitsit  is  a  graduate  of  the  University  of  Michigan,  clip 
of   1907. 

Mr.  Robert  L.  Clemmitt,  Assistant  Water  Engineer  of  Bl 
timore,  Md.,  has  been  appointed  Acting  Chief  Engineer  el 
President  of  the  Water  Board  to  succeed  Mr.  Ezra  B.  Wli 
man,  M.  Am.  Soc.  C.  E.,  resigned,  as  noted  in  our  issue  ' 
Mar.  19.  1914.  It  is  reported  that  Mayor  Treston  will  lea 
the  appointment  of  a  permanent  head  of  the  department  • 
his  successor. 

Mr.  Santiago  Mendez,  formerly  Consulting  Engineer  of  t 
National  Rys.  ..f  Mexico,  has  been  elected  Vice-President  a 
acting  head  of  the  system.  He  was  born  in  Mexico  City 
1853  and  graduated  at  National  School  of  Engineers  of  M. 
ico  in  1S75.  He  has  been  connected  with  the  National  It 
of  Mexico  since  the  construction  of  many  of  the  earlier  rn 
ways    which    became    the    nucleus    of    the    system. 

Brlg.-Gen.  William  Crawford  Gorgas,  Surgeon  GeiMl 
U.   S.    A.,    was   presented   on    Apr.    L's,    with    the    Doctor   I*1 

Livingston  Seaman   Medal   of  the    \ rlcan    Museum  of  Safe 

"r.,r   liis  discoveries  and    achievements   in    tho   sclen, 
tatlon    and    their    application    In    making    the    Panama    ''■ 
Zone    Inhabitable    with    health    and    safety."      Gen.    G, 
prevlousl]     been    awarded    al    least    two    gold    medal 

.same    achll   '  •  in, a,  I   I 

Mr     Robert     Van    Buren,    M.    Am.    Soc.    C.    R.,    Borough   Ki 
,.;,,.,■,     0f    the    Department    of    Water    Supply,    Ons    and    Bli 
trlclty.    Brooklyn,    N.    v..    has    filed    an    application    for    rtMl 
mc, i    mi   half  pay.      Mi     Vnn    Buren   i  ntei  ed    tin 
water   department    of    the   old    clt-    of    Brooklyn    In    1S66,  m: 

for     in     years    hns    1 n     contlnuou    I;       connoctod      with     I 

i     ool  lyn     wal Its.      He    laid    oul    much    of   tho   origin' 

[i     i.    ,      Cob    has  accepted  n   position   with   tho  pneumH 

i [,  p  ,i hi    ..(    Ingoi  mil    Hand    Co.,    at    Chli   i    0 


; 
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■  f.  R.  H.  Fernald.  M.  Am.  Soc.  M.  E.,  of  the  University 
nsylvania,  has  been  appointed  Consulting  Engineer  of 
lited  States  Bureau  of  Mines  in  connection  with  the 
Jl  technologic  investigations  now  being  carried  on  by 
ireau.  It  is  expected  Prof.  Fernald  will  be  sent  to 
to  investigate  and  report  upon  recent  improvements 
producers  for  metallurgical  and  power  purposes.  Prof. 
.1  will  probably  visit  England,  France,  Belgium,  Ger- 
and   Austria. 

Henry  Raff.  M.  Am.  Soc.  C.  E.,  has  resigned  as  Prin- 
ing  Engineer  of  the  Concrete-Steel  Engineering 
eW  Tork  City,  and  has  opened  an  office  in  the  Park 
lldg..  New  York  City,  as  Consulting  Engineer,  special- 
n  the  design  and  supervision  of  construction  of  rein- 
-concrete  arch  and  girder  bridges  and  all  kinds  of 
ced-concrete  work.  Mr.  Raff  and  Mr.  Edwin  Thacher. 
.   Soc.    C.    E.,   will    serve    each    other   as   Associate    Engi- 

M.  T.  Montgomery,  former  Superintendent  of  Tram- 
of  the  Monterrey  Railway,  Light  &  Power  Co..  Mon- 
Mex.,  was  one  of  the  American  refugees  who  arrived 
ty  at  Brownsville.  Tex..  Apr.  30.  Mr.  Montgomery  is 
■d  to  have  said  that  he  was  sentenced  to  be  shot  by 
xican  Federals  at  2  o'clock  on  the  morning  of  Apr.  24. 
i  minutes  before  the  time  set  for  his  execution  the 
1  the  city  and  his  would-be  executioners  fled. 
tntgomery    was   accused    of   having   aided    the   rebels. 

Douglas  I.  McKay,  who  resigned  as  Police  Commis- 
si New  Tork  City  about  a  month  ago,  has  become 
nt  to  the  President,  J.  G.  White  &  Co.,  of  New  York 
Mr.  McKay  is  a  graduate  of  West  Point  and  served 
ime  in  Hi'-  United  States  Army  prior  to  his  appoint- 
y  Mayor  Gaynor  as  First  Deputy  Police  Commissioner 
i-  York.  Pending  the  appointment  of  a  permanent 
nioner    by    Mayor    Mitchell,    he    served    as    the    head    of 


ait 


l|   W.  G.   Besler.   Vice-President  and   General    Manager   of 
•     ntral    R.R.    of    New    Jersey,    has    been    elected    President 
id  eneral  Manager  to  succeed  the  late  George  F.  Baer.    Mr. 
si    was  born   in   Galesburg,   Til.,    in    1S64.      His    railway   ex- 
.*rl  ce  began   in   1SS0   as   a   trainmaster's   clerk   on   the   Chi- 
le;* Burlington   &    Quincy   R.R.      He    was    Division    Superin- 
the    Philadelphia     &    Reading    Ry.    from     1900    to 
t»a  nd  General  Superintendent    in    1903.     Since   1903   he  has 
'resident  and   General   Manager  of  the  Central  R.R. 
rsey. 

Ii    Budd,   M.    Am.    Soc.    C.    E.,    recently    Chief   Engi- 

eeiif  the    Great    Northern    Ry.,    has    been    again    appointed 

to    the    President    of    the    company,    and    Mr.    A.    H. 

;  »l  and.    M.    Am.    So<\    C.    E.,    recently    Consulting    Engineer 

I   oraaerly    Chief     Engineer,     has     been     reappointed    Chief 

a.  eer.      Mr.    Budd    was    formerly    Chief    Engineer    of    the 

m|na  R.R.,   and    later   was   Chief  Engineer   of   the   Spokane. 

Seattle    Ry.    until    January.    1913.    when    he    came 

Insjto   be   Assistant    to    the    President    of    the    Great    North- 

\V.    Cowie,    M.    Can.    Soc.    < '.    E..    Chief    Engi- 

•  t  of    the    Harbor    Commissioners    of    Montreal,    Que.,    has 

••  awarded    tin-    Telford    Gold    Medal    of    the    Institution    of 

"its   of   Great    Britain    for    his    paper    "Transporta- 

in     Canada    and    the    Montreal     Harbor."      Mr. 

v     has   been    a    member   "f   the   Institution   since    1908.      He 

n   civil   engineering   from    the    McGill   University   in 

'Ijind  for  a   number   of   years   served   under  John    Kennedy. 

11     Engll r    of    Hi..    Montreal     Harbor    Commissioners.       In 

owle     was    appointed     Assistant      Engineer     of    the 

Works     Department     of    ('ana. I:,         From     1897     to    1903 

Ident    Engineer    of    tin-    River    St.    Lawrence    Ship 

i    Wilson    has    appointed    Mr.    William    i '.    Edes,    M. 

10.    Chief    Engli r    of    Up-    Noi  Pacific 

.  ...     Calif.,     Lieut.     Frederick     Mears,     Assoc. 

in     Boc     ''      K      General     Superintendent     "I'    tin-     Panama 

R  Cristobal,    i'.    '/..,    .mil    Mr.    Thomas    Riggs,    Jr.,    Assoi      M 

I       i  •■-Till'.     Engineer    to    the    Commission    mi    the 

Survey,     ami     of     the     Coast     ami     Geodetic 

bei  -.    ..i    i  hi     A  Inska    Rallwnj     i  omml   .  Ion,    v.  hli  li 

routes     for     tin      railways     to     I"      built      by     Hi.' 

undi  r      t  In       ...  ii,-'  p.  .1      h>       I  In' 

Mar.     12     1..    i.    n  ppi  opi  latin  I i  or     thai 

.       born     in     Rolton,     Muss  .     in     1 866, 

"in     Hi.-     M  '    ."in,   'ii        Institute     ..r    Tech- 

v   In    1876       For    seven    years    In-    was    Assistant    Engineer 

••    louthern     Pacific    Ry        From     1882    I.,    1886    he    was    In 

■  •  hnsi'tts.    returning    t.,    tin'    Wi'st    in 

>•*  Assistant     En     Ineei    on    location    ami    construction    for 


the  Southern  Pacific  Ry.  In  1896  he  was  appointed  Chief 
Assistant  Engineer  of  the  San  Francisco  &  San  Joaquin 
Valley  Ry.  Mr.  Edes  returned  to  the  Southern  Pacific  Ry 
in  1901  as  Assistant  Engineer  on  location  and  in  1905  was 
promoted  to  be  District  Engineer  of  Maintenance-of-way 
and  recently  he  was  appointed  Chief  Engineer  of  the  North- 
western Pacific  R.R.,  a  500-mile  railway  system  in  California 
owned  and  operated  jointly  by  the  Southern  Pacific  and  the 
Atchison.  Topeka  &  Santa  Fe  Rys.  "As  Locating  Engineer  for 
these  railways  Mr.  Edes  has  had  many  years'  experience  in 
the  survey  and  construction  and  of  difficult  mountain  lines 
in  California,  Nevada,  Oregon,  Arizona  and  New  Mexico.  Li.  ut 
Mears  was  born  in  Omaha,  Neb.,  in  1S7S.  His  railway 
experience  commenced  in  1S97  when  he  joined  the  engineer 
corps  of  the  Great  Northern  Ry.  under  Mr.  John  F.  Stevens.  M. 
Am.  Soc.  C.  E.,  later  Chief  Engineer  of  the  Panama  Canal,  on 
the  survey  and  construction  of  the  Park  Rapids  extension  and 
the  Coon  Creek  cutoff,  becoming  later  Assistant  Engineer  of 
the  Kootnoi  Valley  R.R.  He  was  commissioned  an  officer  in 
the  United  States  Army  in  1S99.  He  is  recorded  in  the  De- 
cember, 1913.  Army  List  as  a  "First  Lieutenant  of  Cavalry." 
For  a  short  time  in  1905  he  was  Assistant  Engineer  with  the 
Chicago,  Rock  Island  &  Pacific  Ry.  Since  then  he  has  been 
with  the  Isthmian  Canal  Commission  as  Assistant  Engineer. 
Resident  Engineer,  Chief  Engineer  and  General  Superintend- 
ent of  the  Panama  R.R.  Mr.  Riggs  is  a  former  officer  of  the 
Coast  and  Geodetic  Survey  and  has  had  several  years'  experi- 
ence on  the  survey  of  the  Alaska  boundary,  which  has  re- 
cently   been    completed. 


ALFRED    NOBLE 
At  three   score   years  and   ten   a   useful   life 
Has   run    its   course.      And   as  we   think   of   him 
The   sorrow   and   the    flowing   tears    of   friends 
Are   turned    to  joy   that   such   a   one   as   he 
Has  lived   and   wrought.      Here   was  a   man    who   led 
In   building    up,    a   mind    endowed    to   see 
And   think   and  do  in  all   the  larger  things. 
A   Captain    leading    men    on   Nature's   fields 
To  win   in   building  monuments  of  peace. 
This    Engineer    has   shattered    Nature's   works 
To  make  the  world  a  better  dwelling  place 
For  all   of  us.      His   life   was   gentle  and 
No  thought  of  self  within  him  dwelt.     He  won. 
Scarce    knowing    why.    the    plaudits    of   the    world. 
Upon    his    monument    let    it    be    writ: 
He   was   an    Engineer.      He    was    a    Man 

W.     I..     SAUNDERS, 
in   the   "Compresed    Air    Magazine." 
Samuel   E.   Wilmer,   Superintendent    of   the   Water   Depart- 
ment   of    Woodbury,    N.    J.,    since    1S99,    died    May    1,    aged    51 
years.      He   is   survived   by   a   widow   and   one   son. 

Benjamin  Franklin  Warren,  a  civil  engineer  with  the 
foreign  sales  department  of  the  Tidewater  Oil  Co.,  died  at  his 
home  in  Brooklyn,  X.  Y.  May  3.  He  was  68  years  old.  He 
was  a  graduate  of  the  University  of  Pennsylvania  and  for 
many  years  was  engaged  in  building  oil  pipe  lines  in  Penn- 
sylvania.   Illinois   and    Indiana. 

w.  ii.  Brimson,  former  General  Superintendent  of  the 
Baltimore  *  Ohio  R.R.,  died  Apr.  26,  at  his  old  home  in 
Bralnerd,  Minn.  He  was  Superintendent  of  the  Duluth  &  Iron 
Range  R  R  ami  the  Northern  Pacific  Ry.  before  going  to  the 
Baltimore  &  Ohio  R.R.  in  1S97.  From  19"l  t,,  1910  lie  was 
General   Superintendent   .,f   the   Baltimore  *   Ohio   R.R. 

Charles  Francis,  M  \m  s...  C  i:  .  died  Apr.  89,  at  his 
homo  in  Davenport,  [owe  Charles  Francis  was  the  son  of 
James  B  Brands,  President  of  tin-  American  Society  of  Civil 
Engineers  from  1880  t,.  1882,  one  of  the  most  famous  of 
American  hydraulic  engineers.  Charles  Francis  was  born  in 
I. owell     via  lug,    i".    1842.      Ui.t   completing    a   course   in 

Hi.'  local  high  school  he  entered  Harvard  University  in  I860, 
but  in  1861  In'  enlisted  in  the  Union  Army  ami  Berved  for  a 
year  at  ii,.'  front.  Returning  to  college  in-  graduated  in 
1864.  after  leaving  college  he  spent  some  time  in  a  Lowell 
machine  simp,  learning  the  trade  of  machinist,  as  a  prelim- 
inary   t"    following    his    father's    profession    as    a    hydi 

eer,  Be  was  assistant  to  his  father  on  the  Turner 
Falls  ,1am  across  the  Connecticut  River  ami  the  Province- 
town,     Mass..    dike.       He    was    in     Chicago,     HI,     for    sonic    time 

previous  to  •  ■ real   lire  of  1871;  aftei    that  he  went   to  Call- 


105S 


ENGINEEEING    NEWS 


Vol.  71,  \'« 


fornia  where  he  was  engaged  in  hydraulic  mining  operations 
for  nine  years.  The  following  four  years  he  was  with  the 
engineering  staff  of  the  Mexican  Central  R.R.  in  Mexico. 
In  1S83  he  returned  to  Lowell  and  was  associated  with  his 
father  until  1889.  Mr.  Francis  went  to  Davenport  in  1889  as 
Engineer  in  charge  of  construction  of  the  Rock  Island  dam 
for  the  United  States  Government  arsenal  at  Rock  Island, 
111.  After  the  completion  of  this  work  he  continued  to  make 
Davenport  his  home,  carrying  on  private  practice  as  an  en- 
gineer and  contractor.  For  seven  years  he  was  a  member 
of  the  State  Board  of  Health,  and  he  also  served  as  Com- 
missioner of  Public  Works  of  Davenport  for   two  years. 

Lawrence  C.  Brink,  Assoc.  M.  Am.  Soc.  C.  E.,  General  Su- 
perintendent of  the  Pittsburgh  Contracting  Co.,  of  New  York 
City,  died  May  2.  from  typhoid  fever,  at  his  home  in  New 
York  He  was  born  Sept.  IS,  1868,  at  Frenchtown,  N.  J.  Be- 
fore entering  college  he  served  for  a  time  with  the  engineer 
corps  of  the  Pennsylvania  R.R.  After  graduating  from 
Lehigh  University  in  1S94  he  joined  the  engineering  staff  of 
the  New  York  Central  &  Hudson  River  R.R.  as  a  rodman. 
He  remained  with  the  New  York  Central  until  1900,  being 
engaged  during  that  period  mostly  on  New  York  City  im- 
provements. Mr.  Brink  became  a  member  of  the  engineering 
corps  of  the  Rapid  Transit  Commission  in  1901,  serving  as 
\ssistant  Engineer  under  Alfred  Craven,  Division  Engineer 
of  the  division  from  Park  Ave.  and  41st  St.,  through  42d  St. 
and  north.  While  with  the  Rapid  Transit  Commission  he 
made  studies  of  the  ventilation  of  the  subway  and  he  de- 
signed the  louvers  in  use  today.  Early  in  1906  he  was  ap- 
pointed Superintendent  for  the  United  Engineering  &  Con- 
tracting Co  on  the  Pennsylvania  R.R.  tunnels  crossing  Man- 
hattan under  32d  and  33d  Sts.  From  1906  to  1907  he  was  As- 
sistant Engineer,  and  from  1907  to  1910,  Division  Engineer 
in  charge  of  the  Wallkill  division  of  the  Northern  Aqueduct 
Department  of  the  Board  of  AVater  Supply,  City  of  New  York. 
Mr  Brink  resigned  his  position  with  the  Board  of  Water 
Supply  in  1910  to  become  General  Superintendent  of  the 
Pittsburgh  Contracting  Co.,  and  under  his  supervision  the 
company  executed  important  construction  work  on  the  Cats- 
kill  Aqueduct  and  the  Passaic  Valley  trunk  sewer.  His  long 
experience  with  the  New  York  subways,  the  Pennsylvania 
R.R  and  the  Board  of  Water  Supply  tunnels  placed  him  near 
the  top  of  the  profession  in  these  lines  of  work.  He  had  a 
large  circle  of  friends  to  whom  he  endeared  himself  by  his 
lovable  and  modest  manner.  He  was  a  natural  leader  and  was 
very  popular,  not  only  among  his  associates,  but  among  his 
laborers,  in  whose  welfare  he  ever  took  a  warm  interest. 
He  is  survived  by  a  widow.  [Contributed  by  Robert  Ridgway 
and    .1.    S.    I.angthorn.    M's.    Am.    Soc.    C.    B.] 


COMING    MEETINGS 
AMERICAN    WATER-WOItKS    ASSOCIATION. 

Mavll-16       31th    Convention       '     1'hila.lelphla,    Penn.      Secy.. 
'    J.   M.   Diven,   47  State  St.,  Troy,  N.  Y. 
INTERNATIONAL   RAILWAY    FUEL   ASSOCIATION. 
May    lg_2i.      6th    convention    In    Chicago,   111.      Secy.,    C .    G. 
II  ill    ('    &-.  E.   I.  R.R.,  922  McCormick    Bldg.,  Chicago,   111. 
SOUTHWESTERN   ELECTRICAL   AND   GAS   ASSOCIATION. 

May  20-28.     Annul ting   at   Galveston,  Tex.     Secy.,  H.  S. 

■    ,   .  ;    ughter    Building,    I  lallas,    rex. 
hiytii   N\TIONAT,  CONFERENCE   ON    CITT    PLANNING. 
Miy  25-27.     Toronto.  Ont     Secy.,   Flavel  Shurtleff,   19   Con- 
,.,   Bo  ton,  Mai  i, 
MASTll-    BOILER    MAKERS'    ASSOI  'IATION. 

*Mav  26-^  !l    '  lelphia,  Penn.     Secy.,  H.  D 

'   Vought,  96   Liberty  St.,  New   York  city. 
NATION     L    DII  TRICT    HEATING     '    ISOC1  ^TION. 

"ji.  :i1     Rochester,   N.    Y.     Secy., 
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TRAIN     DISPATCH  lOIiS'     ASSOCIATION     OF     AMERICA 
June   16-19.      Annual   convention   at  Jacksonville,   Fla.    fjU 
John   F.   Maekie,    7122    Stewart  Ave.,    Chicago,    III. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS 
June    16-19.      Spring    meeting    at    St.    Paul    and    .Minn,;, 
Minn.      Secy.,    Calvin    W.    Rice,    29    W.    39th    St.,    New 
City. 

AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS. 
June     17-20.       Sixth     semi-annual     meeting    at    Troy,    } 
Secy.,   J.    C.    Olsen,    Polytechnic    Institute,    Brooklyn,  J 

AMERICAN     INSTITUTE     OF     ELECTRICAL     ENGINEJ3B 
June     23-26.       Thirty-first     annual     convention      at      Del 
Mich.      Secy.,  F.   L.   Hutchinson,   29    W.    39th   St.,  New 
City. 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING  III 
CATION. 
June    23-26.       Annual     meeting    at    Princeton,    N.    J.      s<v 
Henry  H.  Norris,  29  W.  39th  St.,  New   York   City. 

AMERICAN     SOCIETY    FOR    TESTING    MATERIALS. 
June    30-July    4.      Seventeenth    annual    meeting    at    Atli 
City,    N.    J.      Secy.,    Edgar    Marburg,    University 
sylvania,    Philadelphia,   Penn. 

Montana  Society  of  Engineers — In   his  address  at   the  I 
Falls  meeting   of  the   Society   on   Apr.   11,   John    H.    Klippi 
the    President,    briefly    reviewed    the    engineering    work  I 
formed    in   Montana    by   the   Great    Northern    Ry.,   during    13 
The   branch   lines   were   extended    by    over    100    miles    of  t  :k 
Work  is  now  under  way  on  two  tunnels,  one  900  ft.   Ions  I 
other    3100    ft.    long,    at   the    summit    of    the    Judith    Moui'li 
divide.      The    material    to    be    removed    from    the    long    t 
is    a    soft    sandstone    mixed    with    pockets    of    clay    and 
veins  and   is  of  a  general  dry  character.     A  station   has  M 
constructed  at  the  eastern  end  of  the  tunnel  for  lighting 
for    running    air    compressors    and    drills.      Power    is    obt:  1 
from    the    Great    Falls    Power    Co.      On    the    Shelby    line  | 
Collins    two   large   steel   bridges   were    erected   to    replace  i 
wooden   structures.      One    of   these   is   across   the   Teton   1 
and    is    20C0    ft.    long    and    130    ft.    high.      The    other    is   alns 
Muddy    River   and    is    900    ft.    long   and    100    ft.    high.      Bol  o 
these   bridges   are    of   the    girder-and-tower   type   on   con  A 
pedestals.      On    the    towers    the    girders    are    36    ft.    longn1 
between   the   towers   54   ft.   long.      These   bridges   were  er  e 
at    one    side    of   the    old    structures,    making    a    slight   cli  | 
in   line   necessary   at   each   end. 

During  the  summer  about  800  lin.ft.  of  reinforced-con  il 
snow-sheds  were  constructed  on  the  main  line  between  liti- 
gate and  Java,  on  the  west  side  of  the  summit  of  the  1!!, 
Mountains.      This   type   of   snow-shed   is   being   constructi 
bnth    the   Rocky   and    the    Cascade    Mountains.      The   bail. 
of    the    shed,    up    against    the    mountainside,    is    construct  c 
reinforced    concrete,    the   top    of   the    wall    being    30   ft.   f>v- 
the    rail.      Concrete    pedestals    are    put    in    between    the  tlct» 
and   outside   the   outer  track,   to   support  the   roof  posts.   'Ir 
roof    is    constructed    of    12xl2-in.    timbers. 

A  number  of  old  trestles  were  replaced  by  concrete  tr>  If- 
and-slab  bridges.  The  flooring  of  these  bridges  is  carrii  On 
concrete  piles  spaced  on  16-ft.  centers.  The  decks  are  illi 
of  reinforced-.. m.,.!.-  slabs.  Gravel  is  placed  on  the  it< 
to  a  thickness  of  1  ft.  under  the  ties.  On  the  line  betiu 
Whitefish  and  Rexford,  nine  Howe-truss  bridges  wer.rt 
placed  by  steel  girders  on  concrete  foundations,  and  oi  h 
line-  between  Great  Falls  and  Unite,  two  other  such  brH 
were    thus    replaced.      Three    modern    passenger    ■•■ 

lieen  erected:   "rie    at    I'.utle.   at    Helena,  and    one    •• 

town.       These    buildings    are    of     concrete     and      brick,     It 
white-enamel   brick   interior  finish  and  marble  floors. 

Iiitcrnuttoniil    Iri-igiitloii    Coiibm'mm — The    21sl    annual 
i„K    of    the    Congress    will    he    held    in    Calgary,    Ocl 

is   at    3    Hoard    of   Trade    Buildim  .    i    il    arj 

nri-lun    Trade     Convention — Tho    call     I 
invention,    In   lie   held    In    \\  ashlngton,    l 
the    auspices     ol'     the     Amei  i.  an     Manufae 
la!  Ion      the      Vmei  lean     \slatlo     Association, 
the     Pan-American     Society,     results     from     a     reall     "   0 

the    f trad,     ol    the    United    stales    Is    nou    nl 

„,lnt.       H     Is    int.  nded     to     promulgate    a     s>  stem    I 
trade    policy. 

The    I  i  in r    I gn    n.:  le    i rnllvt  i 

tin        ub|c  c-l r    by     l''al'  Ixmlii      M"  '  ''  "  '■     ''"     ' 

the     Soutl Ity.       II.    G.     Ilorgot,     Presldenl     of    the    H  " 

lurei    '     '.      o'  latlon,    will    treal    of   the    situ 

Middle     V'.  esl  dm    II      .loin Pre  :  l.h  nl     ol     111' 

I tlve    Co.,    «  ill    ■  pen  It    of    Hi.-    possibilities    ol 

, H     l.v    ii     larger     in  e    ol     raw      in  itorlali    " 

, ||.      ,|cV.   lope  il     I.'H.        In     Older    that     111.'    • 

T1,;,V     1)0     a      |.i  111   tlcill      lllll   I".        :     111.    Il'   I     elll  I'lll     ''""        I   I'     J" 

,,,i.     ,.     ultH     .ill    pal I    "Hi    I'"    l"'"l':i iM    ii'lvniii  n   am 

1,11,,, led    to  'tli"    del,  :  lit.        I"  .ore    II, n    ineetlne         I  In Ill  ' 

at    the  preaeiit    time    IB   at    06    Broadway,    Ni  w     1  orll    Cltj 
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4BACTER  of  the  Country — Those  who  habitually 
of  the  regions  under  the  equator  in  the  interior  of 
!  America  as  uninhabitable  tropical  jungles  will 
with  interest,  that  one  purpose  in  constructing  the 
carril  al  Curaray,  from  the  junction  at  Ambato 
the  existing  Guayaquil  &  Quito  R.R..+  to  the  Rio 
fay,  one  of  the  sources  of  the  Amazon  River,  is  to 
up  an  agricultural  country  called  the  Oriente,  where 
tables  and  grains  of  all  kinds  are  grown  the 
round.    Consequently,  the  hardships  of  pioneer  rail- 


Ambato  itself  is  a  modern  town,  situated  on  about  the 
same  meridian  as  New  York  City,  iy2°  south  of  the 
equator,  but  at  an  elevation  of  8500  ft.  above  sea  level. 
Its  climate  is  delightful,  the  temperature  range  is  from 
42°  to  72°  F. :  the  rains  are  like  those  of  the  temperate 
zones.  That  it  is  thoroughly  up-to-date  is  evident,  for, 
besides  the  municipal  offices,  barracks  and  jail,  there  are 
a  cathedral,  two  churches,  two  hospitals,  a  convent,  two 
government  schools  and  an  agricultural  college,  a  large 
brewery  and  two  clubs.  It  also  has  electric  street  Lights 
and  a  water-supply.  There  are  about  9000  inhabitants. 
and  on  Monday  market  days  3000  Indians  come  in  from 
the  interior  with  everything  imaginable   in  the   way  of 


1.   Vnu     M    \l;oi    |    KlLOMETKII    I".    PerHOCARRIL  AL   CURARAY,    EctTADOR,    SHOWING    GENERAL    CHARACTER    OF 

Easti  i;\   I*  m;i  of  1 1 1 1:  Lin  i 


■  surveyor  and  constructors  on  this  work  arc  uoi  so 
i-   the   title  ol    the  article   would    indicate.      I  n 

•immediate  vicinity  of  the  construction  camp  at  Tro- 
miles  east  of  Ambato,  there  are  grown  si  va- 
fruit,  almost  every  vegetable  and  all   kind-  of 


iphs    unci    data     furnished     by    Charles    II.    Moore, 
Km-  in.  •  i  i  in      and     Construction,     Ferrocarrll    al 
lador;   2    Rector  St..   New   York   City. 

ill     &     Quito     It  R      was     built.     1900-1903,     by 

■    .  nf   «  horn   John     \     Id  i  man   «ns  Chh 

itt,     Asslslarrt     Chief         \     full      urn     ..I     l  I 

i.    he   fourid   In   "Knclri'irlnn   News."   Auk.    11. 
I'll    114-119. 


thing.-  tn  eat,  including  celery,   peaches,  apples,   pear-. 
artichokes,  alligator  pears,  strawberries,  chiromogas,  etc. 
Preliminary     Surveys — On    Mar     13,     L905,    Gen 
.  Leonidas   Plaza,  President  of  the  Republic  of  Ecuador, 
through  his  Minister  of  Commerce  and   Labor,  Luis  A. 
Martinez,  contracted  with  Charles  II.  Moore,  then  Firsl 
mi    Engineer  of  the   Erie   IM>'..   \v»    York  City, 
to  make  the  necessary  Burveys  and  preliminary  investiga 
tions  for  a   railway   from   Ambato  to  the  Rio  Curaray, 
a  distance  of  180  miles.     Mr.   Moore  took  with  him  to 
Ecuador  seven    American  engineers,  with  a  complete  out- 
lit  of  instruments  .'in. I  camp  equipment.     Walter  <;    Pox, 
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Fig.  2.  Map  of  the  Eerrocarril  al  Curakay,  Showing 
Existing  Railways 

then  Division  Engineer  of  location  of  the  Missouri  Pa- 
cific Ry.,  was  Assistant  Chief  Engineer. 

The  survey  work  was  started  at  Anihato.  June  .3,  1905, 
and  continued  without  interruption  or  serious  difficulties 
until  the  following  March,  when,  owing  to  a  change  in 
the  personnel  of  the  Ecuadorian  government,  the  survey 
work  had  to  be  dropped.  In  the  meantime,  however,  a 
reconnaissance  of  the  entire  180  miles  had  been  made, 
and  about  75  miles  of  preliminary  line  had  been  run  out. 
Over  this  distance,  accurate  cross-sections  had  been  taken, 
and  eontour  maps  were  completed.  About  12  miles  of  the 
final  location  had  been  staked  out. 

In  making  the  final  location,  the  kind  of  labor  to  be 
employed,  the  available  tools  and  the  want  of  transpor- 
tation facilities  had  to  be  considered  as  well  as  an  elab- 
orate irrigation  system,  which  could  not  lie  disturbed. 
A-  originally  projected,  '." .',  was  to  be  the  controlling 
grade,  but  the  construction  of  the  existing  north  and 
south  railway  at  a  greater  elevation  than  was  formerly 
contemplated  necessitated  the  use  of  9  kilometers  of 
'.'i./,  grade  (compensated  for  curvature).  This  grade 
was  concentrated  al  the  western  terminus  (Ambato)  and 
the  descenl   to  the  rivei   bottom  was  made  as  rapidly  as 


possible.    From  this  point  on  the  controlling  and 
mum  grade  will  be  '-",' . 

Construction — In  August,  1906",  the  proposal  to  kj 
struct  the  railway  was  revived  and  it  was  determinqt 
proceed  with  the  funds  then  in  hand.  Tools  and 
ment  for  1000  laborers  were  purchased  and  shipped  . 
the  United  States,  but  actual  construction  work  was 
begun.  In  August,  11)10,  bids  were  asked  from  con 
tors  fur  construction,  but  no  bids  were  accepted,  bee 
the  condition  of  the  financial  world  prevented  the  sa 
a  proposed  bond  issue. 

When  Gen.  Plaza  was  reelected  Constitutional  F 
dent,  in  loll,  lie  revived  his  former  aggressive  polif 
internal  development  by  the  construction  of  public  w 
anion;;  whit  h  was  the  projected  Ferroearril  al  Curs 
It  was  concluded  that  the  national  government  colli 
the  work  directly,  avoiding  a  bond  issue,  expenses  of  • 
motion,  contractors'  profits,  etc.  A  contract  for  din 
ing  the  engineering  and  construction  work  was  accord® 
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Uic  government  officials  to  mala 


the  construction  work  a  training  school  for  Dative  engi- 
neers, who  had  been  to  college  at  home  and  abroad  but 
who  had  had  no  practical  railway  experience,  the  buiK 
0f  the  engineering  corps  is  therefore  made  up  "I   i 

Ecuadorians;  son £  whom  were  on  the  preliminary  sur- 

ve3  The  American  engineers  are  Hugh  Latimer,  Chief 
of  Party    formerly  &ssistan1   Engineer  of  the  New  York 
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Central  &  Hudson  Rive:  R.F...  A.  C.  Eouston,  Engineer 
of  Construction,  formerly  Resident  Construction  Engi- 
neer of  the  Xew  York  Central  &  Hudson  River  R.R.,  and 
I.  P.  Seabright,  formerly  Assistani  Track  Engineer  of  the 
Pennsylvania  R.E.,  at  the  Sunnyside  yards,  Long  Island 
City.  X.  Y. 

The  difficulties  to  be  met  by  the  American  Directors  .of 
Engineering  and  Construction  at  the  beginning  of  the 
work  in  November,  1912,  were  an  anti-Yankee  propa- 
ganda in  the  public  press,  a  congress  not  altogether  in 
sympathy  with  the  Chief  Executive,  negotiations  with  a 
junta  of  seven  men  (of  as  many  different  minds),  and 
with  ways  and  means  of  accomplishing  the  work  unde- 
fined, contract  restrictions  on  the  employment  of  foreign 
engineers  and  laborers,  the  collection  and  utilization  of 
the  laborers'  tools,  shipped  eight  years  before,  and  the 
problem  of  organizing  and  training  inexperienced  native 
Indian  workmen.  Seven  weeks  of  negotiation  settled  the 
difficulties  with  the  government,  it  being  decided  to  do 
the  work  directly  through  the  Minister  of  Public  Works, 
the  funds  to  be  raised  by  special  taxes. 

The  native  Indian  laborers  not  only  had  to  be  organ- 
ized into  construction  gangs,  but  educated  in  the  use  of 
pick,  mattock  and  shovel — and  the  meaning  of  an  or- 
ganization. The  rate  of  pay  at  the  start  was  20c.  (gold 
or  equivalent  in  V.  S.  currency)  per  day.  which  was  later 
increased  to  25c.  The  working  hours  were  from  6  a.m.  to 
11  a.m.  and  1  p.m.  to  5  p.m.  Native  foremen  were  found, 
who  could  efficientlv  handle  gangs  of  20  to  25  men.  For 
the  first  four  months  the  chief  difficulty  was  the  holding 
of  laborers;  every  Monday  morning  meant  a  complete  re- 
organization of  the  force.  This  difficulty  was  finally  ad- 
justed by  the  men  working  in  pairs,  so  when  one  wants 
to  laj  oil.  as  is  his  frequent  inclination,  his  ""brother" 
lis  place.  This  means  carrying  1500  to  1800  men 
<ui  the  weeklfy  payroll  for  an  average  working  force  of 
about  1000;  but  the  practical  results  are  satisfactory; 
Lhe  native  Indian  laborers  have  proved  very  efficient  and 
individually  handle  about  35$  more  material  than  the 
i  lass  laborers  in  the  States. 
Mil  nun-  or  Constbtjctiok — The  accompanying  views 
in  idea  of  bow  the  grading  is  done.  The  entire  work 
ie  by  hand,  where  possible,  by  passing  the  earth  from 
row  to  row  of  shovelers  and  elsewhere  by  the  use  of  wheel- 
barrows. 'I'll"  maximum  efficient  wheelbarrow  haul  was 
found  to  be  600  ft.  The  general  specifications  and  classi- 
one  are  similar  to  those  in  the  United  Slates,  except 
thai  the  gage  is  only  12  in.  and  the  width  of  the  road  bed 
i-  |  in.  i  13  ft.  1  in. )  on  embankmenl  and  1.5  m.  (  1  1  ft. 
In  cuts.  The  rail-  used  are  of  the  Am.  Soc.  < '.  E. 
section,  weighing  55  II,.  per  yd.,  and  are  laid  on  native 
wood  til  ■■■   aboul   II"11  peT  kilometer. 

pl  |  i  earthworl  coi  jiste  of  the  excavation  of  compacted 
volcanic  dust — a  very  fine,  almosl  impalpable  powder 
when  shaken  up.  but   which   -land-  a1  a  Bafe  angle   in 

(4  on  1,  and  i ab  e  of  pi<  I.  and  ma1 

:  i  i,,o-.  n.     There  is  little  Bolid  roi  I.  excavation,  in 

b  ne  for  the   neci     fl  onr;      trui  hires 

j.  il:i,  :-,,!   has   to  be  broughl   on  the  backs  of 

0  i  ilometere. 

Then   are  no  ro  h  - n,  and  up  to  the 

t    time   Me    difficult    traiM    were   practicallj 

earch  ol    f?old,   Pot 

licatioi     of  petroleum,  The 

1  anything  which  i  ould  nol  be  i  arried  on 


o. 


the  backs  of  men  or  burros  was  impossible,  and  the  .fc 
eulty  and  expense  of  constructing  proper  roads  and  tji 
maintenance  through  such  a  country  is  not  just'-d 
under  present  conditions. 

Even  cement  for  the  masonry  structures  could  no  I 
brought  in  until  the  grade  was  partially  completed;  | 
this  difficulty  was  easily  solved  by  the  use  for  morta 
a  good  local  lime,  until  cement  arrived.     There  an 
he  no   openings  in  the  track  except   at  river  crossi 
the  smaller  stream  crossings  are  arch  culverts  of 
class  masonry  of  from  1-  to  2-m.  span.     Bench  wallslre 
second-class,  foundations  second-  and  third-clas 
taining-walls  second-,  third-  and  fourth-class  masonry 
all  are  laid  in  mortar. 

There  is,  however,  plenty  of  timber.    On  account  of  j 
forests,   which  commence  a  short  distance   from  Ba 
the  last  town  eastward,  wood  will  be  used  for  fuel  in  it- 
erating the  railway  until  traffic  warrants,  when  abum 
water  power  will  be  developed  for  operation  by  elei 
traction. 

Characteristics  of  Railway  Line — For  the  I 
three  miles  out  of  Ambato  the  line  passes  through  I 
kept  haciendas  on  the  right-hand  bank  of  the  Am  j 
River,  descending  on  the  controlling  grade.  At  the  I 
lage  of  Quillan,  5  miles  from  Ambato.  the  grade  chain 
to  between  1%  and  2%.  About  10  miles  from  Amu 
is  the  confluence  of  the  Rios  Ambato  and  Culapaito) 
and  the  entrance  to  the  canon  of  the  Rio  Patate.  whicjt 
280  ft.  deep  and  three  miles  long.  Fifteen  miles  f«n 
Ambato  is  the  village  of  Ratate  and  a  mile  farther! 
town  of  I'elileo,  having  a  population  of  3000.  and 
cated  in  the  center  of  an  agricultural  district  produog 
alfalfa,  grain,  sugar  cane,  fruits  and  vegetables.  I 
Relileo,  the  original  location  was  300  ft.  below  the  tc|^ 
but  investigations  are  now  under  way  to  determine 
cost  of  developing  the  line  into  the  town. 

Banos,  a   town  of  3500  population,  is   29  miles  f: 
Ambato.   and   is  also  the  center  of   a   large  agriciilti 
district.     It  is  practically  the  end   of  civilization  to 
eastward  and  beyond   it  the  forests  begin.     At    Bafiosl 
boiling  springs,  from   which  the  town  derives  its  n; 
and  which  are  much  frequented  because  of  the  medii 
properties  of  the  waters.     The  town  has  the  usual  -!■■ 
a  small  foundry,  hotel,  church   and   a   cabinet   shop,  c 
proprietor  of   which   holds  a  certificate  of  awai 
World's  Fair,  at  St.  Louis,  1001.     From  Bano 
all  kinds  of  hard  and  soft   woods  are  found   in  abundfll 

and    these   have   1 n    pronounced    suitable    not    onlj    ' 

building  purposes,  but    for  cabinet   work  and  all  kindof 
furniture.     Four  miles  beyond  llanos  are  the  Falls  of  ; 
oyan,  which  are  capable  of  developing  2f!0,000  hp. 
falls  are  108  ft.  high  aid  the  location  for  a  power  plan 

ideal. 

Easl  of  lhe  Falls  the  grade  descends  at  lhe  rati    oi 
io   ii..',';    passing  the    Kio-    Margajitas.    N'egro  and  T<|>. 
where    there    are    indications    of    gold,    and    (be   Zumj;. 

'  I •  ■  I,  a  heavily  Minified  country.     Barrancas,  55  mM 

from  A  i  n  I, a  to,  at  the  continence  of  the  Rios  A I  pa  Yau  if-l 

Pnstaza.    i<   situated   on   :,    level    plain,   many   mil 

tent  and  at  an  elevation  of  3500  fl.  above  sen  level.  HI* 

1 \ernmeltl    ha     established    a    small    agricultural 

|, crimen!  station.      In  lhe  vicinity  arc  found  yui 
tains.   -iCMi    .  nnc    I, can-,   potatoes  and  corn.      The  ,  In,, 
■  nhli    (52     to  75  '  F  .  with  n  rainfall  similar  to  I 
of  ii,.    temperate  zone.    Beyond   is  lhe   Puvo   Vallej  i 


; 
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iv  the  Castagnas  Mountains,  in  which  are  the 
(g  of  the  Rio  Curaray.  From  this  point  eastward. 
Lmperatures  are  higher  and  the  humidity  increases, 
the  village  of  Curaray  is  reached,  at  an  elevation  of 
ft.  above  sea  level,  which  is  in  the  typical  tropics; 
r,  cocoa,  tobacco,  quinine,  coffee  and  vanilla  are 
!  growing  in  a  wild  state.  The  village  of  Curaray 
essible  at  all  times  from  the  Amazon  River  for  car- 
ats of  3-ft.  draft. 

3T  Data — Average  unit  cost  data  for  the  part  of  the 
already  completed  are  given  below.  These  costs  in- 
labor,  superintendence,  materials  and  all  expenses 
t  overhead  charges  of  oifioe  and  engineering.  In  re- 
g  the  unit  costs  to  U.  S.  currency,  the  value  of  a 
is  taken  at  $0,487. 

COST   DATA* 

Per  sq.m.  Per  sq.yd. 

ng   and    grubbing $0,041  $0,035 

Per  eu.m.  Per  cu.vd. 

ng,    earth $0.0535  $0,041 

Dg!  hard  pan 0.12S  0.09S 

ng,  loose  rock 0.270  0 .  206 


Grading,    solid    rock 

Dry    foundations 

Ditching    

Foundations    (loose   rock) 

Grading    highways 

Dry   foundations    for    walls... 

Grading    private    road 

Excavation    from    borrow    pits. 

First-class     masonry 

Second-class   masonry 

Third-class    masonry 

Fourth-class    masonry 

Wet    foundations 

Ditching,    loose    rock 


n   >::'a 

0.144 

0.072 

0.312 

0.071 

0.102 

0.085 

0.065 

9.91 

7.05 

4.10 

1.33 

0.76 

0.27 
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n  iin  i 
0.078 
0 
0.050 


Cost   data   for    first    10    kilometers    only. 

The  quantities  involved  in  computing  some  of  these 
unit  costs  are  so  small  as  to  be  misleading,  but  the  whole 
gives  a  very  fair  comparison  with  similar  work  in  the 
States.  The  work  requiring  skilled  labor,  such  as  ma- 
sonry, shows  a  steadily  declining  scale  of  unit  costs,  those 
for  the  ninth  and  tenth  kilometers  being  about  one-half 
of  those  for  the  first  and  second  kilometers,  due  to  the 
increasing  experience  of  the  laborers.  The  average  cost 
per  kilometer  of  the  completed  grade  for  the  first  seven 
kilometers  completed  is  $2930,  or  $4730  per  mile. 


Pig.  1.  New  Auto  Truck  of  New  York  Department    of  Street  Cleaning 


&s  fos5  Reftms©  C©fl= 
aoira  lira.  Hew  YorlcX  Ci&y 

The  special  motor  truck  shown  in  the  accompanying 
figures  has  been  designed  and  built  by  cooperation  be- 
tween the  engineers  of  the  Street  Cleaning  Department, 
City  of  New  York,  ami  the  White  Co.,  in  an  endeavor 
to  lessen  the  labor  and  lost  time  of  collecting  ashes  and 
garbage. 

This  type  has  a  peculiar  frame,  ordinary  in  front  and 
uuderslung  rear,  to  keep  the  body  at  low  elevation.  The 
drive  and  dump  mechanism  is  placed  forward  of  the  rear 
axles  and  about  in  this  horizontal  plane.  The  sides  and 
top  covers  are  made  in  sections  and  the  crew  does  not 
have  to  lifi  the  refuse  cans  more  than  waist  high.  The 
body  is  7  H.  <;  in.  ay  L3  ft.  3  in.  and  has  a  free  space 
of  352  cu.ft.;  the  capacity  is  fur  about  120  cans  of  ashes 
equivalenl  to  Bve  one-horse  loads.  In  dumping  the  body 
is  elevated  to  an  angle  oJ 

The  trial  anil  is  working  in  a  distrid  where  the  haul 
to  the  dump  is  three  miles.  This  distance  is  covered 
in  II  minutes.  One  man  drives  the  truck  and  operates 
the  power  dumping  mechanism, 
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By  E.  C.  Davis* 

'I'd.-  new  intake  at  the  Chain  of  Rocks  (Mississippi 
River)  for  the  water-supply  of  the  city  of  St.  Louis  was 
described  in  Engineering  News,  Feb.  12,  1914,  together 
with  some  of  the  troubles  experienced  with  the  present  in- 
take. The  work  comprises  an  S-ft.  rock  tunnel  about 
2S00  ft.  long  from  a  screen  chamber  at  the  present  pump- 
ing station  to  an  intake  shaft  and  tower  in  the  river. 

The  surveys  were  made  and  the  location  of  the  intake 
tower  determined  during  the  summer  of  1012.  Plans 
and  specifications  were  completed  in  March,  1913,  and 
the  contract  was  let  to  the  Fruin-Colnon  Contracting 
Co.,  in  June,  1913.  The  price  for  tunnel  excavation  was 
q!16  per  cu.yd.  The  intake  tunnel  connecting  the  intake 
tower  with  the  screen  chamber  has  been  completed.  This 
tunnel,  circular  in  section,  was  driven  with  a  diameter  of 
in  ft.,  and  when  lined  with  concrete,  will  have  a  diameter 
of  8  ft. 

Water    Department,    St.    Louis,    Mo. 

.-El  114  0 


EI.83 

, c  if m  r  r 


In  hi  he        7awer 


Sec+ion  of  Tunnel  ana 
Down  Sha-fr 


~   II  !,il  '  i. 


In  the  section,  Fig.  1,  the  lines  A,  Ii  and  V  are  re 
ence    lines   governing   the   estimated    quantities   and  j 
thickness   of    the   concrete    lining.      Line   A    is    the  \ 
within  which   no   unexcavated  material  of  any  kind.n 
timbering,   bracing,   metallic  or  other  support   was  il 
mitted  to  remain.     It  represents,  therefore,  the  mini n  | 
thickness  of  lining.     Line  B  delimits  the  excavation  i 
paid  for,  whatever  the  areas    f  the  section  actually  e:| 
vated.     Tn  certain  specified  cases  this  is  also  a  payn 
line  for  masonry  and  dry  packing.     It  is  fixed  arbitra 
9  in.  outside  of  line  A,  except  adjacent  to  permanent  ■ 
ports,  where  it  is  as  nearly  as  practicable  9  in.  outside 
support,  nut  counting  bolt  heads. 

Line  C  is  the  line  of  effective  average  thickness  of  I 
sonry  lining.     Rock  or  other  foreign  material   was 
mitted    to   remain   within   this   line   only   under  circn- 
stances  such  that  the  effective  strength  of  lining  aga  it 
external    pressure,   considered    in    lengths    not   e  > 
I  ft.,  was  not  thereby  reduced.     This  line  in  unsuppo 
portions  of  shafts  and  tunnels  in  rock  was  3  in.  nut 
of  line  A.    Any  edges  of  flat  surfaces  of  rock  remairl 
within  it  to  an  extent  or  in  a  manner  which  would  j 


In,,    I      I      i        i     'I  |  i  i  i,    Sm  ii  i       i  mi:    \  i  W    W  \  l  I  It 
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Fig.  2.     Concrete  Criij  for  Shore  Shaft 
through  Earth  and  Quicksand 

pair  the  strengtli  of  the  lining  had   to  be  trimm 
sufficiently     to    make    an    effective    average    thickni 
least  as  great  as  in  line  ( '. 

Tn  the  screen-chamber  excavation,  trouble  was  aui 
pated   due  to  caving.     To  guard   against   this,  steel 
piling  was  driven   I  ft.  outside  the  dimension  lines. 
in   earth    were  3 1  x3()   ft.    10   in.     The   piling   n 
horizontally    with    sets   id'    I0\  12-in.    timbers,    pi w  ed 
proximately   1    ft.  e.   to  c,  and   sol   as   the  excav 
vanced.     This  excavation  was  carried  20   ft.  in  can 
9   ft.   in   quicksand    without    any  serious  difficulty.     R 
was   first  excavated   with  a   length  and   width  of   I*1- 
It.,  and   to  a  depth  of  29  II.     Then  the  shore  tunnel    ■ 
driven    from   the  bottom  of  Ibis  shaft   and   roc  l<   tt'tl 

vated    fr the  lop  and   bottom    (  for  screen  ebninbi 

liimicl  )    at    the  same    lime,    which    resulted    in    a   saving 

lime  ami  expense. 

The  shore  shal'l,   located  on   Hie  bank  of  the  river, 
proximately     Ion    Ii.    from    the    water's  edge    |  all 
from    the   si  rem  ,  hamber   shaft  |    was    u^fA    as   n 
shaft     in    driving    the    tunnels.       This    shal'l     is      llOVH 
I'c.    I.      The    upper    part,    in    -arlli    and    quicksand,   ' 
excavated   with   a  diameter  of    1 5   ft.    I    in.  to  a  depth  : 
'.'I    ft,   in  earth  and    I'.'   II.   in  ip  icksand  by  men 
o|)eu   i  oneiric  crib.     This    crib,     Kig.    '.',    was    buill  " 
place   ;i     the  e  i  nvatiou   advanci  d.     No   water  appea  ! 
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in  the  quicksand  and 
consequently  but  little 
trouble  was  encountered. 
The  time  consumed  in 
sinking  this  crib  was 
eight  days.  The  rock 
portion  of  this  shaft  was 
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Fig.  3.  Triaxgulatiox  System  for  the  Intake  Tunnel  under 
tiii;  Mississippi  Rivek  at  St.  Louis 


ated   with   a   diameter  of   15   ft.  and   did  not   van- 
usual  methods  employed   in  sinking  shafts. 
.■  progress  was  greatly  retarded  by  running  into  a 
H-r  df  water   seams   near   the   surface   of   the    rock, 
till  gave  a  flow  of  approximately   100   gal.  per  min. 
pi  was  made  to  grout  these  seams  and  to  a  cer- 
q1   was  successful,  although  more  or  less  water 
apiired  at   different   elevations   and   a    3-in.   discharge 
ur  i  was  required  to  take  care  of  this  water.     The  pres- 
his  pump  and  time  consumed  in   taking  it  out 
S  it  up  again  at  the  time  of  shooting  proved  to 
m  obstacle  in  the  way  of  progress,  as  31  days 
I  required  to  sink  the  shaft  63Vo  ft.,  working  two  8- 
;i  day. 

in'  working  shaft  or  shore  shaft,  the  shore  tun- 

driven    wesl     i    distance   of   55G   ft.   with  a  6% 

tiding  to  the  screen  chamber,  and  the  river  tun- 

Iriven  east  a  distance  of  21  !>8  ft.  with  a  rise  of 

i  looii  tn  the  intake  tower.     A  south  tunnel,  through 

main  tunnel  is  drained,  was  driven  a  distance 

•3  ft.,  with  a  grade  of  t>.\.'.V,   to  the  present  pump  pit 


July.  1913,  the  final  location  of  the  tunnel  was 
by  a  party  of  four  men  under  the  direction  of  the 

i'.  A  base  line  1877.6!)  It.  iu  length  was  laid  oul 
the  wesl  shore  of  the  river,  and  a  triangulation  sys- 

aid  nut  as  shown  in  Fig.  3.  From  this  the  length 
n  of  the  t  muicls  were  determined. 


CONSTRI  CTION     I'l.AXT 

•if  power  and  compressor  plan!  was  located  just  north 
ie  shore  -halt,  and   consisted   of  three   75-hp.   boilers 
a  two-stage  air-compressor  with   a  capacity  of  950 
.  per  min.,  maintaining  a  pressure  of  1  1(>  lb.  in  a  re- 
'  ft.  placed  outside  the  i  omprossor  bouse.     The 
1-in.  diameter  from   the  receiver  to  the  bot- 
sbal't,  and  3-in.  to  the  I'aee  of  the  heading,  re- 
el at   the  end  by  a  '.'-in.  manifold  to  receive  the  air 
for  the  drill.-. 

me  blower  with  a  capacity  of  t.8  cu.ft. 
rev.,  running  al  3'25  r.p.ni.,  "a-  used  for  ventilating 
tunnel.  This  was  helled  to  a  25-hp.  direct-current, 
»ol<  motor,  running  at  sou  r.p.m.  An  8-in.  venti- 
'-'  pipe  was  laid   from   the  blower  house  through  the 

"■1    to    within     100    ft.    of    the    I'aee    of    the    Ilea, III,-,    ainl 

<!  a-  the  work  progressed.     The  average  time 


to  clear  the  tunnel  from  smoke  and  gas  in  order  that  the 
shift  could  get  back  in  the  heading  was  from  12  to  20 
min. 

In  all  the  headings,  Ingersoll-Rand  drills  were  used, 
ami  with  a  Leyner  drill  sharpener  one  blacksmith  and 
helper  were  able  to  sharpen  in  S  hr.  all  steel  used  on  the 
three  shifts. 

For  transporting    muck    to 

the    shaft,    a    track    of   24-in. 

gage  was    laid    on    the    south 

side  of  the  tunnel  and  wooden 

cars  of  24  cu.ft.  capacity  were 

used,    as    shown    in    Fig.    4. 

These   were   hauled    by  a  25- 

hp.  storage-battery  locomotive 

weighing  3  tons  and  having  a 

hauling     capacity      on      level 

track  of  10  tons.     The  muck 

was   hoisted   up   the   shaft  by 

means  of  two  cages,  each  large  enough  for  a  car,  operated 

by  a  two-cylinder  link-motion  reversible  hoist,  equipped 

with  a  drum  48  in.  diameter  ami   18-in.  face. 

More  or  less  water  was  anticipated  in  the  east  heading, 
as  this  end  of  the  tunnel  is  located  under  the  bed  of  the 
river,  and  facilities  for  handling  900  gal.  per  min.  were 
provided.  However,  the  maximum  flow  of  approximately 
350  gal.  per  min.  was  obtained  at  the  time  the  tunnel 
was  completed.  This  water  gave  little  or  no  trouble,  hut 
on  account  of  the  slight  grade  in  the  east  heading  a  pump 
of  LOO  gal.  capacity  was  necessary  to  keep  the  water  from, 
the  face  of  the  heading. 

The  electricity  for  lighting  purposes    in   both    tunnel 
and  camp,  and  for  running  all  motors,  was  obtained  from 
the  2300-volt,  60-eycle,  single-phase  alternating  current 
from  the  water-works  generator  house,  at  the  cost  of  31  ■_■ 
per  kw.-hr.  to  the  contractor,  who  furnished  the  w 
and  transformers. 

Tunnel  Work 

The  tunnel  force  consisted  of  three  shifts  working 
eight  hours  each,  each  shift  composed  essentially  as 
>hown  in  Table  1.  In  addition,  on  the  day  shift  there 
were  a  blacksmith  and  helper  at  $1  per  hr. ;  1  foreman, 
at  60c.  per  hr. :  four  laborers  at  35c.  per  hr.,  working  oi 
track :  and  one  mechanic  $100  per  month,  repairing  drills 
and  other  machinery. 

TABLE    I       FORCE    FOB    EACH    SHIFT   ON    Till'    ST.    LOUIS   WATER 
INTAKE  TUNNEL  AT  ST    I  '  >    Is 

1  Superintendent,  p  r  mon  :.  $200  1  x'    •    ■  50c. 

1  Heading  boss,  per  hr  62}c  I  Swil    hma  i,  |  ei 

4  Drill  runners,  per  hr  ■  i  '  r, 
1  Helpers,  per  In  I7lc.  1  Elccti 

I  Muck  foreman,  per  hr  "  !  Engini    mi 

s  Muckers,  per  hr  35c.  1  Fireman,  per  I  r.                             10c 

1  Nipper,  pel  hi  37Jc  1  Pump  man,  per  hr. 

1  Signal  man,  per  hr. .  35c.     3  Laborers,  per  hr ;<•">•• 

At   the  beginning  i  i   the  work  one  round   was  drilled 

I  .1  .-hot   per  shift.     The  drills  were  then  mounted  on  two 

columns,  one  on  eai  h  side  of  the  heading,  with  two  drills 

mounted  on  each  column,  the   LO-ft.  cut   holes  and  8-ft 

side  holes  were  drilled,  and  this  round  pulled  from   I  to 

5  ft.  per  shot.    After  the  organization  was  more  compMs, 
four  -hots  per  day  were  obtained.     Columns  were  stiii 

■  luring  this  period,  and   a   round   of    lO-ft,  cut    holes 
:'iid  8-ft.  side  holes  were  drilled  :  this  broke  an  avera 
5  16  ft.  per  -hot. 

During  this  latter  period  the  s  a.m.:  I  p.m.  shift  found 
the  heading  as  I,  1 1  jn-!  after  the  last  shot  on  the  pre- 
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vious  day.  They  mucked  out,  set  up  the  drills,  drilled 
the  round,  and  shoi  it  between  2  and  2:  30  p.m.  The  shift 
went  in  immediately,  mucked  out  the  heading  again  and 
had  the  drills  set  ready  for  the  4 :  12  p.m.  shift.  This  lat- 
ter shift  drilled  the  round  and  shot  it  between  7  and  8 
p.m.;  immediately  mucked  back,  set  up  the  drills  and 
drilled  another  round.  Then  the  12:8  a.m.  shift  shot 
this  round  between  1  and  2  a.m. ;  drilled  another  and  shot 
it  between  7  and  8  a.m.  The  average  daily  progress  in 
this  schedule  was  20.6  ft.  The  time  of  the  various  opera- 
tions was  as  shown  in  the  first  column  of  Tabic  II. 


TIME  OF  OPERATION  FOR  DRILLING  TUNNEL 

First  method  Final  method 


Clearing  gas.  .  . 
Mu'king  back. 
Setting  up  drills 

Drilling 

Blowing  out  hole; 

Loading 

Shooting 

Total 


The  efficiency  of  the  organization  was  further  in- 
creased, and  during  the  last  two  months  two  rounds  were 
drilled  and  shot  per  shift,  or  six  shots  in  21  hr.  With 
this  schedule,  the  drills  were  set  on  arms  mounted  on  a 
horizontal  bar  approximately  6  in.  above  the  center  of 
the  tunnel,  as  shown  in  Fig.  5.  This  was  held  in  position 
by  a  jack  screw,  tightened  against  the  sides  and  supported 
in  the  middle  with  a  jack  screw  against  the  bottom. 
Four  drills  were  thus  mounted,  two  above  and  two  below 
spring  line.  The  entire  round  of  16  holes  was  drilled 
from  this  one  position  of  the  bar,  with  cut  holes  6  to  8 
ft.  and  sidc-nmnd  holes  1  to  6  ft.  deep,  depending  upon 
'the  time  allowed  to  get  the  second  shot. 


of  the  rock,  but  on  an  average  one  slick  (  1 1/4x8  ii 
per  lin.ft.  of  hole  was  used.  An  average  of  6.7  lb. 
powder  was  used  per  cu.yd.  of  excavation. 

The  muck  was  loaded  into  the  cars  by  8  men  usi 
pointed  shovels.  Steel  plates  '  t  in.  thick  were  laid  on  I 
bottom,  extending  back  about  25  ft.  from  the  face;! 
muck  from  the  shot  fell  on  these  plates  and  shoveli- 
was  made  comparatively  easy.  A  trip  of  empty  cars  m 
pushed  up  near  the  heading,  and  all  but  one  were  tipjj 
off  the  track.  This  car  was  first  loaded  and  pushed  bit 
beyond  the  empty  cars;  then  one  of  the  empties  was  j 
on  the  track  and  loaded  in  the  same  way,  and  so  on  uij 
all  the  cars  were  loaded.  Then  they  were  pushed  up  n  | 
the  muck  pile  and  a  new  trip  of  empties  was  brought  i 
and  tipped  off  the  track,  and  the  loaded  cars  were  n 
to  the  shaft.  At  the  surface  they  were  run  on  a  21  . 
gage  track  to  the  dump. 

The  rock  encountered  was  St.  Louis  blue  and  gi? 
limestone,  easily  drilled  and  shot.  A  few  horizoi  1 
seams  and  occasionally  soft  places  were  run  into.    Tie 


Pig.    i.  Dump  Cab  of  24  ('r.Fr.  Capacity   \\i>  \M-lx. 
Gage,  foe  fhe  Intake  Tunnel  at  St.  For  is.  Mo. 

Fig.  6  shows  the  general  method  of  drilling,  and  each 
sled   resulted  in  an  average  advance  of    1.27  ft.  or  25.6 

ft.    per  day.      The   time  of   the   Various   operations   was   as 

,   in   the   -e<  ond  i  olumn   of  Table   1 1.     Each  man 

drilled     four    boles.       Tile    ill!     hole*     I    I       '-'■    3,     I.    5,    6)     Were 

:   the  side-round  holes  ( V,  8,  9,  10,  1  I,  15, 

16)  were  shot.     Then  the  breakdown  holes  (11,  12,   13, 

11)    w<  i.      Bole   No.   7  was  used  only  when   the 

bottom   was  high  and  this  bole  was  Bhol   with   the  side 

round.     Tn  n  ted  with  a  diameter  of    ''  ■ 

!  bottom  with  a  diameter  of  l '  -j  in.    All  shooting 

one  by  means  of  eleel ric  cui rent. 

Thn  oi    ;  la  i  ing  gelatin   were  used  a1   va- 

times:    i"','    was    found   to   Lri\e  t nuch   Bmoke 

and  ga  too  s\  rong,  the  explosion  was  too  quick 

and  co  ould  break  near  the  surface  of  the  holes 

and   not   ai    the   bottom.     Finally,  509?    was  used,  and 
with  ibis  the  bi  er<    obtained.     The  charge 

the  depth  of  the  bole  and  the  quality 


Fin.    •">.    Tunnel-Drilling    Crew    with    Four    DkiU 
Mounted  on   \  Horizontal  Bar  unoss  the  Headi 

gave   but   little  trouble,   and    timbering  was   uni 
Both   headings   were   turned    Sept.   26,    1013.     The 
heading  was   holed    Dec.    17,    1913,  and    the   east    be« 
holed  Mar.   I.  101  I.     No  effort  was  made  for  a   n 
this  work,  but    for  the  week   ending   Feb.    19,    L914,  I 
ft.   of  tunnel    was  driven,  and    from   .Ian.   21    to    I' 
(inclusive)    7 15   lin.ft.   were   driven    in   the  cast    head 
The  writer   believes   thai    this  latter  set   a  new    red 
the  I'niteil   States   for  tunnel  driving.     The  heading 
driven    to  a    finished    line  and   grade,  and    the 
cavation    ran   approximately    I'",     under  that   which 

paid  for  ler  the  specifications. 

A   bonus  system   of   pnymcnl    was    used.      A    ininin" 
progress  of  7'i  lin.ft.   per  week    was  established,  and 
this   the    rates   in   Table    I  I  I    were   paid    per  lineal   fooo 

i  in I  d  in  en,  t  he  pay  men  I  being  divided  equall} 

t he  three  shifts.     This  ai tiled   lo  approximately  $?" 

per  lin.ft.      No  man  who  had  lost  over  three  shifts  y 
ing  the  week  wu    allowed  a  I us.     About  905  lin.ffO 
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y   ir.    \  ' 

Longitudinal 

Sec+ion 

Sec+ion  a+  Face 

IE— 4  to  6  Ft 

11,13-4   »  6  - 

17-6   ••  8  » 
1,4-4  ••  6  » 
10,14-6    •>  8  » 

2,5-6   y  8  - 

1    >'  !  \    '?  •' 

9,15-4   »   6  » 

3,6-6    ■•  8  >• 

8,16-4   «  6  « 

7-4   »  6  •> 

Fig. 


Plan 

li.    Areangement 


fame  under 


this 


Dkir.i,    Holes 


il  was  paid  for  by  this 


TABLE  III.     BONUS  PAYMENTS  ON  TUNNEL  WORK 


Muckers.. 

Nippers.  . 
Cagemen 
Switchmen 
Murk  foreman  3°c- 


rrintendent 50c 

lint-  boss  50c 

runners  -30c 

20c 


5,  E.  Wall  is  Water  Commissioner;  ({union  G.  Black 
Slgineer-in-charge  of  the  Supply  and  Purifying  Di- 
on; C.  H.  Holiingsworth  is  General  Superintendent 
Construction,  and  the  writer  is  Assistant  Engineer-in- 
i  lie  construction. 
y: 

^Kaoftlheff'  Airasweff  to  aaWlha>,t  Is 

tlhie  Mafefteir  wlitllh  Iff'rnga.^aoira?00 

By  \V.  W.  Patch* 

Phroughout   the  western  portions  of  the  United  States 
I   Canada,    public   opinion    is    much    aroused    over   the 
i.r.ii  lack  of  satisfactory  development  which  character- 
la  the  majority  of  irrigation  enterprises,  both  corporate 
I  national.     Many  reasons  have  been  assigned  as  being 
Iponsible  for  existing  conditions,  one  of  the  best  argu- 
ints  having  been   presented   by   E.    P.   Osgood,   in    Ex- 
KEERixfi  Sews,  of  Feb.  19,   I'.Mt,  who  shows  that   lack 
adequate  capital   very  often   retards  progress  and  em- 
the  settler.     There  are,   however,  other  adverse 
I  tors  which  have  to  be  reckoned  with.     Some  of  thoni 
common  to  all  irrigation  enterprises,  while  others  ai  • 
uliar  to  the  federal  projects.     The  present  writer  ban 
ed    For   nine    years    in    irrigated    districts,   and    from    a 
rsonal  acquaintance  with  hundreds  of  irrigators  in  sev- 
jil   different    Males    has    concluded    that    most    of    their 
iri  i    from  sonic  one  or  more  of  the  causes  out- 
led  in  the  follow  ing  notes. 

Lai  k  oi    the   cTecbbs  un   < '  ipitai 

The  H  liter  does  not  agree  in  detail  with  all  the  compu- 

tiona  made  by    Mr.  <>  1   in   the  article  before  noted. 

lOUgh    in   reporting   upon   the    financial   equipment    n 
i  !n(!  Inei  • .    12    i  ;•  ai  i     St.,    Sun    Pram  Isco,    Cullf. 


quired  by  settlers  on  a  project  very  closely  analagous  to 
the  one  in  Nevada  it  was  found  that  in  addition  to  the 
returns  from  an  average  farm  during  the  first  three  years 
the  settler  would  need  cash  and  equipment  valued  ai 
$8000  for  an  80-acre  farm.  This  study  was  based  upon 
a  water  charge  of  about  $4  per  annum,  and  the  purchase 
of  private  land  at  $40  per  acre  with  the  customary  terms 
of  one-quarter  down  and  the  balance  in  three  equal  annual 
payments,  with  interest  at  89;  upon  unpaid  installments. 
The  water  charges  are  certainly  not  above  the  average, 
and  if  we  omit  any  payments  or  interest  upon  the  pur- 
i  hase  of  land  we  have  left  a  capital  investment  of  nearly 
$4500.  Under  the  assumptions  made  in  this  ease  the  set- 
tler would  start  the  fourth  year  free  from  debt,  but  in 
order  to  do  this  he  is  assumed  to  have  had  sufficient  exper- 
ience and  energy  to  have  sold  only  the  minimum  of  crops. 
and  to  have  converted  the  bulk  of  them  into  dairy  and 
pork  products.  However,  at  the  end  of  the  fourth  year 
and  thereafter,  given  no  unusual  misfortunes,  the  typical 
settler  being  discussed  should  be  able  to  figure  safelv 
upon  a  handsome  return  upon  his  total  investment,  in- 
cluding purchase  of  land  at  the  assumed  price.  It  is 
probable  that  more  '"near  failures"  result  from  insufficient 
capital  than  from  any  other  single  factor. 

Lack  of  Experience 

In  the  past,  probably  over  90%  of  the  settlers  entering 
a  newly  irrigated  district  have  had  absolutely  no  experi- 
ence in  farming  irrigated  land,  and  at  least  half  of  them 
have  been  devoid  of  any  experience  in  farming  or  horti- 
culture of  any  description. 

Heal  success  can  come  only  as  a  result  of  intelligent 
study  of  the  market  conditions,  the  climate,  soil,  subsi  il, 
methods  of  applying  water,  preparation  of  land  by  level- 
ing, proper  combinations  of  crops  or  rotations  of  crops, 
and  methods  of  animal  husbandry  or  horticulture  as  the 
case  may  be.  The  average  newcomer,  with  his  limited 
capital,  must  get  some  return  from  his  land  at  the  earliest 
possible  moment.  Hence,  often  with  only  the  crudest 
kind  of  leveling  or  none  at  all,  grain  is  planted,  and  the 
result  frequently  is  that  the  average  yield  per  acre  is  but 
live  bushels  more  than  would  have  been  obtained  by  dry- 
farming  the  same  land,  while  if  the  grain  is  wheat  the 
mill  will  pay  from  live  to  ten  cents  per  bushel  less  for  it 
than  if  it  were  raised  on  dry  land.  The  writer  has  seen 
this  operation  repeated  by  the  same  parties  for  as  many  as 
five  years  in  succession. 

The  agricultural  schools  of  California  and  Oregon  for 
a  number  of  years  past  have  been  carrying  the  campaign 
of  education  to  the  farmer  by  means  of  demonstration 
trains,  farmer's  short  courses  in  the  winter  months,  trav- 
eling lecturers,  etc.,  and  in  time  great  good  will  resuit 
Prom  these  methods.  This  last  winter  the  University  of 
California,  assisted  by  the  Southern  Pacific  Railway,  put 
into  effect  the  novel  plan  of  giving  a  short  free  course  in 
agricultural  instruction  at  the  State  school,  at  Mavis,  in 
all  the  clergymen  of  the  State  of  California  who  cared  to 
attend.  These  attended  to  the  number  of  many  hundred.-, 
without  any  expense  to  themselves  for  transportation  01 
other  items,  and  alter  assimilating  all  the  agricultural 
knowledge  they  could  absorb  returned  to  their  flocks  to 
preach  salvation  through  modem-agricultural  methods. 

Everj  irrigation  project  improbably  best  adapted,  on 
account  of  its  markets  or  For  other  reason-:,  to  develop- 
ment along  some  particular  lines  of  agricultural  effort, 
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and  the  preparation  of  the  land  and  the  methods  of  irri- 
gating from  the  first  season  should  be  such  as  to  best 
serve  tins  end.  The  unfortunate  experiences  of  many  of 
the  earlier  irrigators,  due  to  misdirected  efforts,  have  had 
an  important  educational  effect;  while  the  great  activity 
ill  the  leading  Western  agricultural  schools  is  having  a 
marked  influence  in  preventing  such  wholesale  mistakes 
as  have  been  made  in  the  past. 

Lack  of  Physical  Qualifications 
Operating  an  eighty-acre  irrigated  farm  is  no  job  for 
the  aged,  crippled,  or  persons  lacking  a  rugged  physique. 
The  writer  has  known  of  but  relatively  few  failures  on 
account  of  defective  physical  equipment,  if  we  except  the 
chronically  lazy  who  are  always  in  evidence.  He  has. 
however,  answered  many  letters  from  persons  intending 
to  buy  irrigated  farm  land  which  by  their  tone  indicated 
that  "the  writers  were  looking  for  light  work  to  occupy 
[heir  declining  years.  Such  settlers  should  he  discouraged 
from  undertaking  certain  failure.  Irrigated  land  pro- 
duces so  much  heavier  and  more  frequent  crops  than  dry- 
farmed  land  that  farming  an  equal  area  entails  much 
more  work  than  the  ordinary  fanner  is  accustomed  to. 

Speculative   Farming 

Among  the  causes  for  the  failure  of  farmers  ou  irri- 
gated  lands,  speculative  farming  is  a  (lose  second  to  in- 
sufficient capital.  By  speculative  farming  is  meant  the 
pernicious  practice  of  a  settler  investing  almost  all  of  his 
available  capital  in  the  first  payment  on  a  large  body 
of  land,  leaving  practically  nothing  for  development,  ami 
planning  to  sell  all  or  part  of  his  interest  at  an  advance 
before  the  next  payment  is  due. 

D.ni.uiF.   fkom   the   Elements 
Damage  from  the  elements  is  about  the  least  adverse 
factor  thai   the  farmer  of  irrigated  land  has  to  face.  Oc- 
'i  illy  an  unseasonable  storm  will  damage  his  hay  or 
fruit,  and   in  some  localities  he  has  to  reckon  on  an  oc- 
:i|   loss   from    frost.      In    regions  subject   to  violent 
hail  storms  a  total  loss  of  crops  sometim  s  happens:  hut  in 
Hie  vasl    majority  of  cases  a   hail   storm   travels   in   a    \  \T\ 
narrow  path,  hence  any  individual  has  th  \  chance  greatly 
in  his  favor  that  he  will  escape  damage.    All  thing-  con- 
sidered, the  farmer  on  irrigated  land  has  less  to  contend 

Mi,,,  il lements  than  has  his  brother  on  dry  farms 

or  'ii  the  humid  n 

Tin:  I'hi.ii  ii  S  01    1 1 : 1  r j i ;  vnov   FARMING 

l  eel  i.il  rei  Ii Hon  projects  arc  subject  to  one  trouble 

which  i-  peculiarly  their  own.  This  is  due  to  a  group  of 
pettifogging  lawyei  and  peanut  politicians  who  on  some 
f  in  eeking  to  figure  in  rial  ional  politics  as  the 
of  the  downtrodden  and  oppressed  farmers. 
In  one  town  of  about  1000  population,  on  m  Federal  rei  I 
mation  project,  there  wen-  over  forty  lawyer-:  probably 
ten  time,  what  legitim  n  quired      I  £  some  of 

men  could  i  kind  id'  trouble  they  would 

',,  death,  I  might  have  been  expected  t  roublt 

me  endemic  in  that  pari  of  the  country. 

On  tic  project  referred  to.  operations  had  been  under 

u'nv  fi  an.  avei  a  ■•   •  rop  pel  urn  i  II 

]  than  half  the  rei  ui  n 

upon  ii,    well  managed  farm  .  bul  waa  nevertheless  suf- 

ficienl  to  ps  upon  the  a  ii  m,  provided 

the  area  being  farmt  d  wai  not  beyond  the  capacity  of  each 


individual  farmer  to  care  for.  Then  the  idle  attorns 
and  a  few  unsuccessful  farmers  organized  an  efficie 
political  machine,  which,  while  representing  only  10% 
the  farmers,  yet  was  able  to  control  the  election  of  offio 
in  the  farmer's  organization,  and  dictate  the  policy 
political  agitation  which  then  ensued  and  has  contimi 
to  date.  Charges  were  brought  against  various  officii 
connected  with  the  work,  several  investigations  were  d| 
manded  and  were  had,  and  in  every  possible  way  the  leg 
imate  progress  and  development  of  the  project  were  hai 
pered,  with  absolutely  no  beneficial  results  except  to 
few  individuals  who  had  trips  to  Washington,  poekel 
attorney's  fees  or  made  political  capital  by  the  agitatk1 

Lack  of  the  Cooperative  Spirit 
The  proper  and  economical  operation  of  an  irrigati 
project  demands  a  highly  developed  spirit  of  cooperati 
from  the  residents  thereof.  Almost  every  step  in  t 
process  of  irrigating  the  land  and  disposing  of  suipi 
water  requires  from  each  settler  a  consideration  of  1 
rights  and  interests  of  his  neighbors,  who  should  not 
deprived  of  water  when  needed  nor  be  swamped  wi 
overflows  from  the  parties  owning  land  above  them.  Xc 
ions  weed  seeds  are  quickly  distributed  over  large  areas 
irrigation  water,  so  that  in  maintaining  clean  ditch  hanl 
as  well  as  in  various  other  ways,  the  interests  of  a  co 
munity  of  irrigation  farmers  are  very  closely  bound 
gether.  As  a  matter  of  fact,  however,  upon  many  projei 
the  cooperative  spirit  is  conspicuously  lacking,  and  in 
large  measure  this  fact  explains  the  unsatisfactory  i 
velopment  of  such  communities.  If  neighbors  are  cont 
ually  wrangling  over  each  others  use  or  abuse  of  wai 
they  are  not  likely  to  cooperate  in  the  buying  of  seed 
machinery  or  in  the  selling  of  products. 

What  Is  the  Remedy? 

The  remedy  for  the  present  unsatisfactory  conditio 
lies  in  the  more  careful  selection  of  the  class  of  sefl 
and  in  the  growth  of  the  cooperative  spirit.  Lands  1 
sale  should  be  listed  with  some  strong  central  organi; 
tion  for  definite  periods  of  time,  so  that  it  could  ship 
settlers  and  know  that  the  price  of  land  would  not 
raised  simultaneously  with  the  settlers'  arrival,  as  hash; 
penod  so  often  111  the  past.  This  same  organizati 
should  see  that  intending  settlers  had  the  necessary  c* 
tal  and  experience,  or  should  he  in  a  position  to  I'uul  ■, 
dit  ional  capital  for  them  if  they  were  found  compfll 
in  other  ways.  Loans  of  this  character  should  hear  not 
exceed  ii','  interest.  Settlers  should  he  discouraged 
every  way  from  taking  more  land  than  they  can  farm 
advantage  in  the  first  five  years  of  occupancy:  and  linn 
cooperation  should  he  preached  and  practiced  upon  eve 
possible  occasion  and  to  Ihe  fullest  extent. 


Teats:  •••■   the   Behavior  of  Concrete  in   Sen    Water  conduc  I 
under    the    supervision    of    the    Abcrthaw    Construction    '  '"■■ 

Ho    ton,    Mass.,  roc  described   in   ;i    r< nl    liooklet    Issued  by  ' 

company.  In  1909  a  number  of  reinforced  concrete  posts  W 
made    from   different    materials,    with   different    propn   (inns: 

■  I.      f    wetness    and     were    linn        from    .,     plei     In     3©p 

harbor  subject  to  tide  variation  and  (he  Ice  condition!  In 
prevalent  In  winter.  Krom  time  In  time  these  posts  have  PI 
examined    and    thell     condition    has    been    reported    In    the 

ins  of  "Engineering    News."     The   recent    i Islet  descrlll1 

,.    tesi    in    detail    and    Rives   a    description,    with    views,    "' 

,,,,   i         hen   ihev    were  examined   In    December.    int:t.     In  g 

,;,1    the    onlj     iliine,     that    can    he    slated    thus    fai     i      tHI 

reto    will    belter    roslst     the    combined    physical    J 

liemb  -I    n    ol    bob    wuti  r,    flotsam    and    Ice    than    will' 

DOI IM      I    •      I 
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Sewes3?  Deftroatp  Mielhu 

Mt.  Elliott  Ave.  sewer,  at  Detroit,  Mich.,  now 
r  construction,  is  a  trunk  sewer  extending  from  the 
oit  River  northeast  to  the  city  limits,  a  total  dis- 
s  of  19,570  ft.     Section  No.  1,  forming  the  outlet. 
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is  3364  ft.  long,  running  under  Mt.  Elliott,  Jefferson  and 
Meldrura  Aves.  to  a  point  north  of  Champlain  St.  It 
has  two  types  of  construction :  2663  ft.  of  9-ft.  circular 
section,  and  671  ft.  of  four  barrels  5  ft.  in  diameter.  A 
30-ft.  bellmouth  connects  the  single  and  four-barrel  sec- 
tions, as  shown  in  Fig.  1. 

Sewer  Outlet 
The  principal  reason  for  adopting  the  four-barrel  sec- 
tion was  the  necessity  of  reducing  the  vertical  height  and 
keeping  the  sewer  below  the  street  grade  in  the  low 
ground  near  the  river.  For  338  ft.  from  the  bellmouth. 
the  four  barrels  are  of  two  rings  of  brick,  and  are  built 
in  open  excavation  in  the  clay.  For  the  next  333  ft.,  from 
the  shore  to  the  outlet  at  the  harbor  line,  the  four  bar- 
rels are  inclosed  in  a  monolithic  concrete  block  24  ft.  8  in. 
wide  and  6  ft.  8  in.  deep,  each  barrel  being  lined  with  a 


I*" 


-?4'-e"- h 


_  ^Concrete 

s>  ;-/•?••  3 

'■Id" 
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Section  of  Sheet  Piling  End    Elevation 

Outlet  End  of  the  Mt.  Elliott  Ave.  Trunk  Sewer,  Detroit,  Mich. 


(Robert    H.    McCormick 


Engineer.      John    T.    Walbridge   Engineering   Co..    Chicago,   Contractor) 


Pig 


Construction  of  the  Outlf/i  of  the  Mt.  Elliott  Ave.  Trunk  Sewer,  Detroit,  Mich, 

(Four  G-ft.   barrels   built   In   timber   cribs  on  piles  and  then  incased  in  concrete.) 
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single  ring  of  brick.     This  part  of  the  outlet  is   level. 

The  concrete  work  was  built  in  open  cribs  on  a  tim- 
ber deck  supported  by  piling,  each  bent  having  five  piles 
5  ft.  11  in.  c.  to  c.  The  bents  are  spaced  8  ft.  apart,  and 
carry  five  lines  of  12xl2-in.  elm  stringers,  secured  by  1- 
in.  drift  hulls,  no  transverse  caps  being  used,  except  on 
the  end  bent.  The  construction  of  the  outlet  section  of 
the  sewer  is  shown  in  Figs.   1   and  2. 

Inside  of  each  outer  row  of  piles  is  driven  a  line  of 
Wakefield  triple-lap  sheet  piling,  6x12  in.,  with  three 
waling  timbers.  The  two  lower  wales  bear  against  the 
pile  bent,  while  the  upper  one  bears  against  the  outer 
stringer.  At  the  middle  wales  are  1-in.  round  tie-rods, 
with  the  nuts  screwed  up  against  1-in.  bearing  plates, 
12xl2-in.,  on  the  timbers.  The  end  bent  has  a  12xl2-in. 
cap  to  carry  the  ends  of  the  stringers,  and  12xl2-in.  fill- 
ers are  fitted  between  their  ends  (on  the  cap)  to  close 
the  bulkhead  or  end  wall. 


but  the  sides  were  removed.  This  type  of  nutlet  has  be 
used  for  a  number  of  sewers  at  Detn.it,  hut  the  tneth 
of  construction  described  above  was  devised  specially  f 
the  Mt.  Elliott  Ave.  sewer. 

Sewer  Tunnel 

The  greater  part  of  the  9-i't.  circular  section  of  I 
sewer  was  built  in  tunnel.  It  has  a  grade  of  0.1%.  T 
material  is  mainly  a  stiff  yellow  clay,  which  is  chopp 
out  with  picks  and  adzes.  Fig.  3  shows  a  curve  in  t 
finished  part  of  the  tunnel,  with  one  of  the  muck  ca 
Work  was  started  dune  16,  1913,  at  a  shaft  on  Meldrv, 
Ave.  (50  ft.  from  Jefferson  Ave.)  and  a  drift  was  r 
in  each  direction  from  this  shaft.  The  work  is  carried 
in  two  8-hr.  shifts;  the  mining  being  done  in  the  <l 
shift,  while  during  the  night  shift,  the  masons  build  t 
brick  lining  in  the  portion  excavated  during  the  day. 

The  shaft  elevator  is  equipped  with  an  automatic  1 


Fig.  '■'>.  [nteriob  of  9-Ft.  Brick-Lined  Tttnnel;  Mt. 
Elliott  Ave.  Sewer,   Detroit,  Mich. 

(This  shows  a  curve   of   40   ft.   radius.) 

The  space  between  the  lines  of  sheet,  piling  is  filled 
with  clay  to  the  level  of  the  Soor  or  deck,  this  giving 
stabilitj  i"  the  structure  and  enabling  it  to  resist  the 
pressure  of  the  current  and  of  Boating  ice  which  is  likely 
against  it.  The  piles  were  driven  with  a  floating 
piledriver,  ami  a  swing  Baw  was  used  to  cut  them  oil'  al 
the  grade  level,  about  '■'•  It.  6  in.  below  the  water.  The 
piles  arc  -.'ii  t,,  :;u  ft.  long,  with  bents  8  It.  apart,  except 

that    al    the  end    they   arc    :;.")    ft.    long    and    the   hciif-   a  re   <> 

ft.  apart. 

Fo  !0-ft.  length  of  the  work  a  water-1  ighl  bos 

or  crib   was  built,  ".'I    ft.   wide   inside  and   20   ft.   long, 

6  6  in    gued  and  grooved 

timbers  26  ft.  long      Thi      tag  Boated  into  positii vet 

the  piling,  and    unk  by    and  bags  and  water,     The  n ater 

ien  pumpi  d  out,  and  the  com  rete  woi  I.  buill  in  the 

dry.     When  this  was  completed,  the  end  of  the  box  was 

withdrawing    the   bolt  ,  and   i  her   20  ft . 

ited  in  place  again  t  it,  i  hen    unk  and  pumped 

l  he  Booi  of  t  he  boa  re ined  in  place 

a     tin    permanent   dei  I.    (drift  bolt  '1    to   the  stringers), 


Fig.  4.  Headframe  of  Shaft  for  Sewer  Trxxri. 

(The    elevator    is    operated    by    an    electric    motor, 

stopped   automatically,    requiring  no  special   attendant  I 

lip.   electric   hoist,   which   stops   when    the   cage   is  at  11 
proper  position  at  top  or  bottom  of  the  shaft,  so  that  tl 
attendant  has  only  to  throw  the  lever  to  start  the  mot 
Small  cars  of  about  '.o-yd.  capacity,  on  tracks  of  18 
gage,  are  u<r<]  to  handle  all  material.     The  muck  cat 
hoisted  to  a  platform  above  the  street   level,  and  tin 
terial  is  dumped  into  wagons.     Brick  and  sand  are  load 
onto  cars  on  a   track   at    the   street    level,   the  cars  beili 
then   run  onto  the  elevator  and   lowered   into  the  tunm 
The    headframe    of    the    shaft    is    shown    in    Fig.     I.       \ 
lention  may  he  called  to  the  simplicity  of  the  equipmei 
and    to   I  he  absence  of  smoke   usually   apparent    al   fl   till 
tie]    shal'l. 

The  shall,   is  equipped   also   with   a   centrifugal   dram,; 

pump,  driven  by  a  direct-connected  vertical-shaft  moti 
of  ;  i  ._.  hp.  The  pump  impeller  is  so  designed  as  not  ' 
overload  the  motor  under  low  heads.  The  motor  in  Wati 
proof  and  is  protected  by  nil  iron  shield.  The  pump  (III 
motor  are  incased  in  a  frame  and  form  a  complete  nie 
which  is  lowered  into  the  sump.  The  hoist  and  pum 
I  are  operated  by  three-phase  GO-cyclc  220-volt  CUl 
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Plan        ^^g- 
K:4  Concrete, 
z'Brick      Ji'ftick:  ..l"R(xl, 

"    l?"C.ivC. 


Crest  ofyi^' 

U~#->l  A 
Section  of  Post 


Section      A-  B 


5.  Belljioi'tii    CoxxectixIg 


Elevation  of  Bell-Mou+h 
Looking  toward  River 

Tin:   0-Fr.   Tunnel 


with  the  Fouu  5-Ft.   Outlets 


This  derrick  is  (if  steel  construction  and  carries  a  40- 
ft.  boom,  while  the  A-frame  is  low  enough  to  pass  under 
electric  wires  or  trolley  wires  without  interference.  This 
frame  is  made  in  sections,  bolted  together,  and  its  con- 
struction reduces  the  time  and  cost  of  dismantling  and 
reassembling  the  machine  in  transferring  it  from  one 
job  to  another.  It  is  equipped  with  a  three-drum  hoist- 
ing engine  and  separate  two-cylinder  swinging  engine, 
the  hoist  being  operated  by  a  reversible  engine  with  cyl- 
inders 814x10  in.  The  machine  runs  on  21-in.  double- 
flanged  wheels  on  rails  of  12-ft.  gage  and  is  self-propel- 
ling, the  propelling  gear  being  operated  through  a  jaw 
clutch  which  takes  the  place  of  one  of  the  nigger  heads 
on  the  hoist. 

The  machine  can  be  used  as  a  crane  or  to  operate 
either  a  clam-shell  or  drag-line  bucket,  while  a  dipper 
handle  (with  crowding  engine)  can  be  fitted  to  the  boom 


I. 


,i 


Fig.  6.  Traveling  Exi  avator  with   Grab  But  kit 
-i'.   O.    Bartletl    &   Snow 

red   from    the   local    electric    lighting  company. 

Bed  Mm  i'ii 

i!    connecting   the    !)-ft.    tunnel    with   the 

r  5-ft.  barrels,  is  shown  in  Fig.  5.     Ii  has  r.'-in.  verti- 

brick  walls,  a  concrete  floor   (1:3:6)   on  which   the 

it   is   formed,   and   a   reinforced-concrcte    roof    (1:2: 

The   roof   i-   carried   by  the  side  walls  and   by  lines 

in.   transverse   channels.     The    two   outer   lines   of 

tinels,  where  the  span  is  Ion-,  have  intermediate  sup- 

-   consisting  of   concrete   post-    standing   on    the    low 

cirs  which   divide  the   invert    into  three   longi- 

irtions.    Ai  ea<  h  end  of  the  brick  walls  is  a   16- 

buttross.     The  hellmouth  i-  '■•   ft.  wide  and  high  at  the 

«  itli  the  f)-ft.  circular  -ewer,  and  '!><  ft.  wide 

B  ft.  high  at   the  connection  with  the  four-barrel,  5- 

rewer. 


Ex<  avating  26-Ft\  Trench  fob  Seweb  Outlet 

Co.,   Cleveland,    Ohio,   builders.) 

and  the  machine  operated  a-  a  -team  shovel.  It  may  he 
used  also  as  a  piledriver,  with  leads  attached  to  the  head 
of  the  boom.  This  machine  was  built  by  the  C.  0.  Bart- 
lett  &  Snow  Co..  of  Cleveland,  Ohio,  and  was  designed 
by  I!.  M.  Gates,  of  that  company.  Similar  machines  have 
I  cen  built  for  other  work,  some  operated  h\  electric  mo- 
tors instead  of  bj  steam  engines. 

ENQ]  NEERS    wo   I  'ONTR  ICTORS 

The  sewer  was  designed  by  Robert  II.  McCormick, 
City  Engineer,  Detroit,  and  Win.  L.  Day  is  the  resident 
engineer  in  charge.  The  contract  for  -eel  ion  No.  I  (the 
outlet  section  described  above)  was  let  to  the  John  T. 
Walbridge  Engineering  ('«..  of  Chicago,  and  John  E. 
Rowe  is  the  contractor's  superintended  on  the  work. 


KiXCAV  ITOR 

Iboul  600  ft.  of  the  !l  ft.  section  and  the  entire  length 

Hie  four-barrel   section  on   shore,  a-   well   a-   the   bell- 

uth  connection,  were  buill   in  open  cut.     The  cut   was 

i.  wide  (to,-  the  four-barrel   work)   and  had  a 

timum  depth   of  al 16    ft.     Tin-  excavation   was 

"■  with  n   I -yd.  i  lam  shell  bin  kel   handled  by  a  travel- 
l.  of  special  design,  sho«  n  in   Fig.  6. 


itnplil  Loading  off  Vutn  Trucks  by  means  of  boxe 
wheels,  which  wero  loaded  ;ii  tht  i  Jlwa  lifted  upon  a  truck 
bj  o  ■  rane,  conveyed  t"  the  Job,  rolled  out  upon  a  wood  plat- 
form and  down  a  sloping  rurna  round,  where  thej 
were  unloaded  and  placed  emptj  upon  returning  trucks,  \\  a  > 
uccompllshed   by  .1.   P.  Kull   &   Son,   Bufl  •'■   .  N    v..  who  hauled 

all    the   marble   for   tie-   new    -i :atholl<    Cathedral    of 

that    city.     The  marble   totaled   about    5 arloads       i.t 

loading    was   done    by    a    .ran.,    block    bj     block    at    the    railway. 

and   unloaded  at    the  sit,>  by  h  I  Vrrov 

trucks    were    used    to   transport    the    marble     om     trucl 

day     hall. He. I     ah. ail     ..a     tOnS,     1  he     rOUnd     trip     lain 

miles. 
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Tlhe    May© 


i>ir&c 


sira<sl§|© 

By  ('.  E.  Bolling* 

There  has  recently  been  completed  and  opened  to  traf- 
fic at  Richmond,  ^^  a.,  a  reinforced-concrete  arch  bridge 
of  ornamental  design  and  pleasing  appearance.  It  crosses 
James  River,  connecting  1  1th  St.,  a  congested  thorough- 
fare in  the  wholesale  section  of  the  city  at  its  north  end, 
with  Hull  St.,  the  main  artery  of  travel  through  the 
oewly  annexed  territory  lying  to  the  south  of  the  river, 
known  as  South  Richmond  (formerly  Manchester).  Its 
location  occupies  the  position  formerly  occupied  by  an 
old  toll  bridge,  which  was  removed  in  order  to  make  way 
for  the  construction  of  the  new  bridge;  the  site  being  well 
adapted  to  traffic  conditions  for  that  part  of  the  city  in 


The  committee  selected  the  design   submitted  by 

I.  J.   Smith  &  Co.,   Inc.     The  design   selected   was  i 

by  the   Concrete-Steel   Engineering   Co.,   of    New  Yor 
and  submitted  through  I.  J.  Smith  &  Co.,  Inc.,  local  coi 
tractors,  as  bidders.     The  price  named  to  complete  tl 
design  as  selected  was  $224,734  with  amounts  given 
certain  additions  and  deductions. 

The  contract  was  awarded  in  July,  1011,  and  the  woi 
immediately  begun,  with  a  contract  time-limit  for  cor 
pletion  within  twelve  months  from  date  of  contract. 

Desceiption  of  Design 

The  bridge  is  divided  into  two  separate  divisions 
an  island,  and  is  1775  ft.  long  from  shore  to  shore,  i 
eluding  the  island.  The  division  north  of  the  islam] 
587  ft.  long  and  contains  seven  arches;  that  lying  son 
of  the  island  is  895  ft.  in  length  and  has  eleven  archi 
The  island  construction  between  the  abutments  of  the  tv 


pig.  1.  South  Branch  of  Mayo  Bridge  across  James   River,  Richmond,  Va. 


which   it    is   located.     The  bridge   is  just   al    the  head  of      divisions  is  293  ft.  in   length,  and  consists  of  an 

Idled  embankment   between  stone  retaining-walls  brouj! 


tidewater,  and  near  the  fool  of  the  falls  of  .lames  Rivet 
.\h  i  hod  of  Obtain]  mq  Design 
Tenders  were  called  for  "Bids  accompanied  by  Plans 
and  a  subcommittee  from  Council  Committee  on  Streets 


to  grade  and  connecting  I  he  two  sections  of  the 
either  side.      Inclined   entrance   roadways   lead    from  I 
island  to  the  bridge. 

The  abutments,  piers  and  arches  in   both  division 


.,         ,     .  , ,      ,  i  lie  aiuitiiieins,   piers  and   arctics   in    muii   « i ■  -v  <  iuii 

let    di    i"ii-.     A    Board  oi    b,ngmeer  ,,     ,    . ,  .  '  .  .  .., 

,.  ,  ,  ,.  ,    ,  the  bridge  are  uiiilonn  in  their  respective  design,  will'. 

iners  or  Con  ul  tine   liiiigineei     was  l ben  appointed,  ,   ,   ,    r  \-         <    ,  i  ■  i    ■   i  < 

,   ......  .     ...  ,,     ,,,,,,''  ,  total  ol   lour  abutments,  sixteen  piers  and  eighteen  at 

Wilbur  J.  Watson,  C.  I.   E.  Burgwyn  and  ,,.,     ,    •   ,  .     ,.     ■      ,.         ,    ,  ,         ,     ,  ., 

,.    ,,  .  ,  I  he  height    "I   pier  Imm   tooling  course  to  arcli  Bpri 

1        .  111.  I.'.IIiiil'.  (  iiv  Engineer,  lo  whom  plan,  were  re-  ,■       ■    .,,  ',.,  ■,  ,       . ,  ,    ,  , 

,  ,  line  is   .'I    It.,  ami  its  transver-e  length,  measured  at  ' 

e  camming,    elec  and    i mmendine   i  be  ,         .    ,.,,  ,,      ,,  ,,        . 

base,  is  Ii9  II.     Itolh  ends  o 


.mill     With 

best  1 1'  .       ,  .     ,         .           ,  .,      ,.         ,.       |    . 

.  .  ,  ,                                                .  .  cin  ular  nosings  proici  I  in".    Iieviuul   the  In I   arch  tin 

I  here  were  lilieen  in-1     i      tmose  severa    tion  ,            ,     ■?i  ,                  ,.,  •       ,        , , 

mil  i  apped  w  Mb  a  circular  coping  12  in.  aho\e  Ihr 

I   i  ornmittee  on   S  ree      to  ■•        ,.        ,  mi        •  i,i      ,•  ,i               ,  ■, 

,..,,.    i  mg  line  nl   anh.  I  he  width  ol    lie  pier  at    its  an  li  nit 

!  i  ii  '.on, in  ti  e  and   Board  oi    Engineers  for  r rt 

The  Subi  ommil  tee  selected  Sve  oul  of  the  fifteen  prop 

.     I    el   '  red  i  hem  to  the  Board  of  En 

in  turn  prepari  d  a  h  ritten  report  i 
to  the  .  haracter  of  con  traction  n  ad 

hi  d  coni  i  n<  t  ion  lo  •■ .  etc.,  for  each  di   ign 


Mi  hmond,    Vi 


clion   is  (i  II.,  and   is  battered   w  ilh   a    I    in    12 

width  of    9fi.  I!  in.  nl    ii     ha  c,  where  it   rests  u] ; 

ii   es  of  varying   heights  and   w  idth 

ii] I  lie   depth    below    neat    line   elevation    fo   m 

found  i tion. 

The   aivhes   are    notable    for    their   slender    proportii 
and     mall    I  i   c      I'.i    Ii    ha     a   i  lour  I  pi I'  71    ft.  and  8  ' 


of  ft.    The  crown  section  is  16  in.  deep,  except  under 
th  street-railway  tracks,  where  it  is  increased  to   18  in. 
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a  width  of  18  ft.,  the  extra  2  in.  at  the  crown  being 
id  upon  the  recommendation  of  the  aforesaid  Board, 
'he  arch  is  reinforced  with  21  Melan  ribs  spaced  35 
an  centers,  each  rib  made  up  of  pairs  of  2^x2V^x1/4- 
u  top  and  bottom  flange-angles  laced  with  lV2xl/4  lat- 
bars.  Each  frame  was  bent  to  the  intrados  and  ex- 
los  of  arch  ring,  placed  on  the  work  in  three  sections, 
field-spliced  near  the  haunches  upon  completion  of 
.  falsework. 

'he  spandrel  walls  are  18  in.  thick,  except  over  the 
irback  of  the  arches,  where  they  are  battered  on  the 
i  with  a  slope  of  1  in  2y2.  The  walls  are  capped  with 
l-in.  overhang  coping,  reinforced  with  %-in.  horizon- 
and  vertical  bars.  Six  expansion  joints  are  provided 
hin  the  length  of  each  span,  extending  vertically  from 


a  concrete  base,  is  41  ft.  wide  between  curbs,  with  grano- 
lithic sidewalks  (31/.  ft.  wide  on  both  sides. 

Plant 

Immediately  after  the  award  of  the  contract,  the  Con- 
tractors began  to  install  their  plant,  to  construct  first  the 
North  Division  of  the  bridge,  between  the  island  and  the 
north  shore  of  the  river.  Neither  space  nor  conditions 
were  adequate  for  unloading  and  storage  of  material  at 
the  northern  end  of  the  bridge,  while  at  the  southern  end 
ample  space  was  available  and  conveniently  connected 
with  the  railroads  by  a  spur  track,  which  was  extended 
over  an  old  foundation  pit  by  the  construction  of  a  tim- 
ber trestle,  over  which  cars  of  sand  and  stone  were  run. 
and  the  material  was  deposited  in  storage  piles  beneath. 
The  material  used  in  the  construction  of  the  North  Di- 
vision was.  therefore,  transferred  from  the  south  end.  hv 


Fig.  2.  NTokth   Branch  of  Mayo  Bridge 


of  the  walls  entirely  through  the  coping,  para]  el 
I  band  rail  above. 

re  applied  in  waterproofing  the  top 
of  all  abutments,  piers,  arches,  and  the  back 
mdrcl  walls.  Sand  and  gravel  were  selected  and 
nking  the  spandrel  fill.  Space  is  provided  under 
i Iks  for  electric  conduits,  water  and  gas  mains. 
rapel   is  composed  of  a  solid  concrete  wall  with 

its  equally  spaced  and   projecting  he\ I   tile  diamond- 

ped  recessed   panels,  capped  with  a  concrete  band   rail 

III.    Hide. 

■  il-com  tele  light   and   I  I'olley  poles  are  mount 
upon  pedestals,  built   in  the   line  of  the  parapet   walls 

i  n.i-    and      ides    of    the   abutments.      Tin 
<tn  are  constructed   In  earn    four  lights,  supported   by 
ith    tin     light    wire    under    the 

1  walk  li\   ineiins  of  a  :;  in.  dii n  r  pipi    pint  ed  in  the 

and    pedestal. 
The  bud-,    was  di  ■signed   for  a  lloor  bind  of  150  lb.  per 
..   "lib    double    track    laid    for    50  b  lilway 

The  rondwnv  is  paved  with  granite  blocks  laid  <>u 


means  of  the  old  bridge  left  Standing  over  the  south  .nan 
nel  of  tin'  river,  and  used  for  that  purpose  until  the  con- 
struction oi  all  arches  in  the  uorthem  division  was  com- 
pleted. 

Two  cables,  each  of  six-ton  capacity,  were  set  up  and 
(entered  15  ft.  either  side  of  the  center  line  of  bridge. 
The  towers  were  75  ft.  high,  with  a  -nan  of  aboul  700 
It.,  and  strung  will)  a  l"rin.  main  cable.  In  '■ 
mil:  the  cableways  for  construction  over  the  south  channel. 
the  span  of  the  cable  towers  was  increased  nearlj  300 
ft.,  and  the  towers  increased  15  ft.  in  hcis 

'I'b ncrete  mixing  plant  was  also  removed  from  the 

island  id  the  south  side  of  the  river  for  the  construction 
of  the  South  Division,  and,  in  so  doing,  many  improve- 
ments were  made,  and  its  capacity  increased.  Metier  ar- 
rangement was  alsn  made  for  handling  the  sand  and 
stone,  by  erecting  a  Btiff-lcg  derrick  with  a  60-ft.  be,, in. 

I.   clam-shell    bucket,    which    was    used    to 

elevate  the   ■■and   and   stone   from   the  storage   pih 
neatli  the  trestle  to  i^'i-  built  above  the  concrete  mixers. 
Two  batch  mixers  were  installed  and  connected  up  with 
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the  cable  boilers,  one  of  small  capacity,  and  used  only  in 
case  of  emergency;  the  other  of  ■40-cii.ft.  capacity  with  an 
average  output  of  130  cu.yd.  per  10-hr.  run.  Roth  mixers 
discharged  into  bottom-dump  buckets  set  on  trucks  and 
run  out  underneath  the  cableways. 
Construction 
The  wrought  iron  in  the  superstructure  of  the  old 
bridge  was  removed  by  means  of  the  cableways,  while  the 
pii  i-  occupying  practically  the  same  position  as  those  of 


vated  by  bents  resting  upon  the  lagging  of  the  falsest 
at  the  crown  of  the  arch  directly  under  each  cable.  F| 
the  hoppers  the  concrete  was  distributed  to  any  pi 
over  the  arch  by  adjustable  chutes. 

Concreting    was    started    simultaneously    at    the   s]| 
backs,  bringing  up  the  full  depth  of  the  ring  by  coi 
nous  pouring  and  closing  in  at  the  crown  with  unit 
and    symmetrical    loads  placed   upon   the   centering, 
closing  in  at  the  crown  section,  the  hoppers  were  B 


•  for  a  width  of  I6~0 


I    Tangent  Curve  I89L6" bng._RadJ695'-Q" 

C,  I^V^w  \^>C^CrC/  p-^4  Roadway   Grade  ^___. 

'  Jopfrf  Baiter  Spandrel  Vta/I 


Sand  and         {'J 
Oravel  Fill '    U\ 

Onznlte  Spell 
Fakement 

of Spandrel  1 

:;l:-;t>IflEl*IviVi 

<  *J'-,  '■< 21  MelanArtr,  % 

v^            fc  _      7       i"Bars       %     ?5"Ctv 

1 

Part         Elevation 


Half   Cross-Section: 


Port        Sectior 


Tier  No.l" 

Fig.  3.  Detail  of  Typical  Arch  of  Mayo  Bridge 


the  piers  in  the  new  bridge,  were  removed  by  derricks  set 
in  the  river  between  and  in  reach  of  two  piers.  The  stones 
from  the  old  piers  were  lifted  out  and  piled  in  thp 
chamber  between  piers  until  foundation  for  the  new  pier 
had  been  reached.     After  concrete  work  was  started,  the 

-i is  were  then  placed  by  the  derrick  into  the  masonry 

of  the  new  pier,  without  interruption  of  the  cableways 
handling  the  concrete.  The  stones,  varying  in  size  from 
i  2  to  16  eii. ft.,  were  embedded  into  the  concrete  while 
pouring,  with  their  surfaces  not  nearer  to  each  other  at 
;nr.    point    than  G  in 

All  piers  ami  abutments  rest  upon  a  foundation  of  bed- 
rock at  an  average  depth  of  aboul  5  ft.  below  mean  tide. 
The  bed  of  the  river  at  the  bridge  site  is  made  up  of  de- 
posits of  mud.  coarse  gravel  and  boulders  of  varying 
depths  overlying  a  strata  id'  rough  granite  ledge,  thor- 
oughly irregular  in  it-  surface.  The  tide,  under  ordinary 
conditions,  has  a  range  of  I  ft.,  which  assisted  very  ma- 
terially in  the  construction  of  the  timber  coffer-dams 
used   in  securing  the  rock   foundations. 

Uniformity  of  design   in   the  pier-,  alike  in  other  parts 

of  tic  structure,  was  the  mean-  of  producing  economical 

form   '.■oil;,     for  the  pier-,  three  complete  sets  of  pier 

were    made   and    used    for    the   construction   of   all 

They    V  ere    htnlt    in    -eel  ions,   and    l le   of   I.   and 

'tin-.',  nailed  to  2x6-in.  studs  spaced  '.'I  in.  c.  to  c. 
Alternate  piers  ven  anchored  by  drilling  '-'l|  in.  below  tic 
surface  of  rod   foundation,  at  intervals  of  :;  ft.  along  both 

of    piei     and    6    in.    therefrom.       Anchor 

ij    I1,  in.  diameter  "ere  placed  ami  grouted,  with 

other  bar  extending  up  to  the  spring  line  id'  arch, 

the  remainder  e?  ti  ading  mi"  the  piei  :i  di  tan..'  of  •">  ft. 

i       oi    final   pi  w     lei   not   provide  for 

(his  anchorage  of  piers  to  bedrock,  bui  was  added  upon 

'i  of  the  Boai  !  of  Engineers. 

of  the  arches,  while  pouring,  was  sup- 

;  '     rorl 

The  concrete  for  the  arch  ring  con  truetion  "as  takf»' 

from  the  m  and   placed  in  hoppers  de- 


ranged as  to  be  quickly  removed,  and  the  concrete  phi 
directly  from  the  bottom-dump  buckets  lowered  into 
concrete,  and  deposited  without  impact  upon  the  ft 
work. 

Three-inch  strips  were  placed  on  the  top  Rang 
steel  ribs,  and  i\^n\  as  gages  to  determine  the  necesi 
thickness  of  concrete  in  the  arch  ring  and  above  the  m 
reinforcement.  The  concrete  was  spread  to  conforli 
the  extrados  of  arch  as  marked  by  the  strips,  and  a 
removal  of  these,  a  trowel  was  used  to  produce  a  sun  ' 
surface  in  preparation  for  the  waterproofing. 

Prior   to   the   pouring   of  the   concrete,   level    readi 
were  taken  over  the  lagging  of  falsework  vertically  ill 
each  of  the  wedges  and  the  flooring  of  the  arch  adjic 
to  conform  with  its  true  position  shown  on  plans,  with: 
extra   rise    of    1 1/>    in.    made    at    the   crown    section 
feathered  out  at  the   haunches,  for  compression  of  tj 
hers  and  settlement  of  (entering.     Each  pile  support 
carefully  observed  for  settlement  while  pouring  and  uj 
loading  of  centers,  with  elevations  taken  to  determine 
amounl  of  deflection  of  arch  ring  under  load  of  span* 
fill   and   after   removal   of   falsework.   Such   data   were 
corded  and  filed  on  forms  printed  for  that  purpose. 

The  falsework  was  not  removed  from  underneath  .:! 
arch  in  less  lime  than  four  weeks  from  date  of  pouriic 

Each  arch  contains  '.'so  cu.yd.  of  concrete,  which  ' 
equivalent  to  22  or  more  hours'  run  at  the  mixing  pin 
The  first   seven  arches  were  thus  poured  as  a   monolith 

their  full   width  of  .V'   ft.   (5   in.,  hut    the  reman ell 

an  lies    (tho-e    in    the    South    Division),    were    divided 
half  ''V  a   bulkhead    placed   parallel   to  the  center  of   i 
bridge,  extending  from  skewbnek  to  skewbnek,  and  bi 
for  the  full   thickness  of  the  arch.      Bolh  hoppers,  plai 
as  they  were  in  pouring  the  full  width  of  the  arch, 
po  ited  concrete  in  this  half  of  the  arch   in  less  than  0 
half  tic  time   required    For  pouring  the   full   width, 
concrete  more  economically  handled  and  heller  re  ults 
the  work  obtained  through  the  elimination  of  lonjj  hoi 
shift  ing  of  force  and   ni<:hl    work. 
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e  spandrel  walls  and  coping  over  same  were  poured 
ternate  Sections,  with  strips  of  tarred  felt  placed  he- 
wn them  to  provide  for  expansion.  Forms  were  built 
/g-in.  t.  rid  g.  stock,  braced  on  the  outside  against 
-in.  timbers  carrying  the  arch  joist  and  left  pro- 
o-  for  this  purpose.  The  front  and  back  forms  were 
nth  %-in.  bolts,  passing  through  outside  horizon- 
sling  pieces  and  connected  by  sleeve  nuts,  left  in 
,t}\  of  the  concrete  after  drawing  the  bolts  and  re- 
>rms. 


& 


■ 


'  — | 


^ 


-M.%f.\°;t? 


0.    I.    I!i:i\l  ■■ii|;(  ]  |i  -(   n\(  u;i  T    LlCIIT    AXIiTrOLLEY 

Poles   for  M  vto   Bridge 

walls,    like    those   of   the   spandrel,    were 
•  1  in  altei  nate  sections. 

!\'n>i;<  i;n-('i>\(i;ri  i:    Polks — The   light    poles   were 
a   mixture  of   1:2  cement   and  granite  screen- 
red    in    forms    placed    horizontally,   and    allowed 
from  three  to  five  days,  when  the  forms  were 
ed,  and  the  surfa<e  of  the  concrete  rubbed  with  car- 
.     After  seasoning  for  at   least   30  days, 
reeled  in  posit  ion  by  an  A-frame  sell  ing 
It,   Hie    pole    being    suspended    from    a    bur   passing 
le   '.'-in.   pipe-cross  connection,   8   ft.   from   the 
for  wiring   and  attaching   the  light    brn 
'  the  pole  lined  and  lield  safely  in  position,  the  ped- 
wero  then  set  and  concrete  poured,  anchoring 
the  supporting  pedestal  by  incorporating  the 
bars  left   projecting   from   the  base  of  pole. 
ide  of  concrete   used    in   various   parts  of  the 
follow  -  •  <  me  part  port  land  cement,  three 
nnd  six  pails  (.'! -in.)  crushed  stone  in  fourida- 
.    abutments    and    spandrel    walls.      For    the 
inp  .   parapel   walls   and   handrailing,  a   mis 
of  1:2:  I  was  placed,  using  Pf.-in.  stone- 
"'f"l  attention   was  given   toward   the  treatment  of 


exterior  surface  of  the  concrete  for  bridge  finish,  which 
was  obtained  for  the  abutments,  piers  and  underside  of 
arches  by  the  use  of  smooth-faced  forms  and  thorough 
spading.  In  addition  to  the  above,  a  carborundum  rub 
was  applied  to  the  surface  of  all  arch  faces,  pier  cap-. 
copings  and  spandrel  walls,  the  la'ter  by  removing  the 
forms  while  the  masonry  was  still  quite  green.  In  the 
treatment  of  the  parapet  surface,  a  contrast  was  produced 
by  sand  blasting  the  wall  and  hand-rail  sections  and  rub- 
bing the  pole  pedestals  to  a  smooth  finish  with  carbor- 
undum. The  top  of  the  hand  rail  was  troweled  to  a 
granolithic  finish. 

Costs 

The  total  cost,  not  including  right-of-way,  was  $267,- 

287.90,  and  including  approaches.  $281,000.  This  cov- 
ers 30,000  bbl.  of  cement,  23,500  cu.yd.  of  concrete  and 
400  tons  of  steel. 

Personnel 

The  bridge  was  erected  under  the  supervision  of  C.  E. 
Boiling.  City  Engineer.  M.  0.  Hankins,  Assistant  Citv 
Engineer,  and  G.  M.  Bowers,  Re  ident  Engineer.  The 
Concrete  Steel  Engineering  Co.,  of  Xew  York,  was  the 
Consulting  and  Designing  Engineer.  The  contractor 
was  I.  J.  Smith  &  Co.,  Inc.,  of  Richmond,  Ya. 
SS 

Oiled  Macadam  Koads  in  California  Not  An  Unchallenged 
Success — This  type  of  paving  is  peculiar  to  the  localities  pro- 
ducing an  asphaltic  oil.  There  is  no  fixed  specification  for 
its  construction,  but  it  is  laid  under  many  different  ones,  ac- 
cording to  the  whims  of  the  engineer  in  charge.  The  name 
covers  all  classes  of  road  surface  in  which  oil  is  combined 
with  road  metal  as  a  binder.  The  usual  method  of  con- 
struction is  to  lay  the  road  metal  and  roll  the  various  layers 
in  the  same  manner  as  for  water-bound  macadam,  applying 
to  each  layer  by  a  sprinkler  a  certain  specified  quantity  of 
asphaltic  road  oil.  In  constructing  this  pavement,  the  main 
difference  of  opinion  among  road  builders  is  in  regard  to  the 
quantity    of    oil    to    be    applied. 

As  a  matter  of  fact,  a  very  small  proportion  of  the  total 
area  of  oiled  macadam  pavement  constructed  has  been  suc- 
cessful. Under  heavy  traffic  it  ruts  and  waves  very  badly. 
It  is  my  opinion  that,  even  under  the  best  conditions,  this 
I  avement  has  little  justification.  Oil  has  more  lubricating 
than  binding  properties,  and  its  introduction  into  a  macadam 
pavement  has  a  tendency  to  destroy  the  stability  of  the 
metal.  The  successful  examples  of  pavements  of  this  class 
have  been  either  in  localities  where  climatic  conditions  are 
such  as  to  evaporate  the  more  volatile  parts  of  the  oil.  or 
where  the  application  has  been  made  in  such  a  manner  as 
to  achieve  the  same  result.  Oiled  macadam  roads  which 
have  become  so  rutted  as  to  be  almost  impassable,  have  hi  en 
converted  into  fairly  good  pavements  by  scarifying  and  re- 
rolling,  thereby  aerating  the  oil  and  causing  the  evaporation 
Of  the  lighter  constituents.  [William  C.  Hammatt.  M.  Am. 
Soc  C  E.,  Consulting  Engineer,  San  Francisco,  Calif.,  In  a 
paper  "California  Highway  Construction."  April  "Proceedings 
of  the   American    Society   of   Civil   Engineers,   p.   919.] 

Oiled  Macadam  for  Pavements  in  Residence  streets— For 
residence  streets.  Oakland,  Calif,  is  using  exclusively  some 
type    0f    0ii  flam.      The    oil-macadam     heretofore     most 

generally   used   consists  of  the  ordinary   amount   of   macadam 
rock   ffi  "in.  deep  at   the   gutter  and    8   In.  deep  at   the  crown, 
,   easured    before    rolling)    compacted    and    tn   ited    with    two 
rttons   of  heavy    road    oil,   ai     i  ~<1.   «"   ">'' 

.     vard.      The    amount    of    oil    is    BUfflclenl    to    prodtl 

oil   bound     ui f  about  3  In    In  depth.     This  type  of 

men!   requires  careful  workmanship,  particularly  In  the 
t.  i    of  securing  a  pavement  Brra  enough  to  carry  heavj 

lime    sufficiently    porous    to    admit    the    oil. 
with   the  widely  differing  character  of  the  stone  In  common 
,    Sally   changing   weather  conditions  and    the   ail 
ts  as  to  the  propi  r  m<  thod  of  bulldln 

„,.,,.  ,a  ,.„  .,,,,!      thla  atti  mpl  to  build    i   t« urse  macadam 

op,  ,  ,.,,,,,   has   been    i    ••  rloua   problem.     Result! 

nd  it.  a   few 
have  developed.     rAnnual  report  of  the  Commissioner 
of  Streets   oi    I  iftk Calif.] 


1070 


ENGINEERING     NEWS 


Vol.  71,  No.  2(1 


111) 


.inalbeiH 


,©pw©A    omi   ttlhe    HI 
of  ttlhie  Oun 


^ 


oec 


Brio 


P.Y    II.     I'.    BORDEN' 


SYNOPSIS — Steel  fabrication  of  unprecedented  kind  is 
involved  in  the  construction  of  the  new  Quebec  Bridge. 
Among  the  factors  are:  Metal  thicknesses  over  !>  in.,  1%- 
i,i.  rivets,  nickel  steel,  great  weight  of  parts  and  of  com 
yleted  members,  drilling  from  solid  for  nearly  all  rivet- 
holes,  planed  faces  up  to  10x20  ft.,  45-in.  pin-holes.  The 
equipment  and  shop  methods  are  described.  Large  detail 
photographs  illustrate  the  account. 

During  the  past  fourteen  months,  the  fabrication  of 
members  for  the  new  Quebec  Bridge  has  been  steadily 


cation  governing  the  work,  it  can  be  seen  that  the  d  • 
culties  were  very  considerably  augmented. 

Fortunately,    the    contractors    were    able    to    first 
through  the  shops  the  floor  system,  which  is  considers 
simpler  than  the  truss  members  and  therefore  served 
gel  the  organization  in  running  shape.     The  floor  systS 
for  the  anchor  and  cantilever  arms,  for  both  sides  of 
river,  has  all  been  manufactured  and  shipped  to  the  - 
and  since  the  first  of  the  year  a  definite  start 
made  on  the  fabrication  of  the  huge  members  which  gi 
make  up  the  North  Anchor  Arm. 


Oni  "i    phe  Great  Shoes  of  thi  Quebec  Bridge,  Asskmhlkd  in  thk  Shop  for  Fitting  wi> 


going  ahead  a1  the    bops  of  the  St.  Lawrence  Bridge  <'o. 
near  Montreal.     \-  an  entirely  new   plan!   was  built  and 
new  machines  constructed  for  this  work,  the  contractors 
ompelli  'I  i"  fai  e  t  he  problem  of  inil  iating  the  i  on 

struction  oi  a   bridge    whose  members  have  i |ual   in 

bridge  con  truetion  al  the  preseni  day,  with  an  untried 
equipment  and  a  brand  new  organization.  The  difficul- 
Lic  of  construct!!  ordinary  bridge  or  b1  ructural  work 
under   jimilai    condition     would    be  apparent,  but    when      predion  members)  up  to  IS  in.  in  diameter,  and  a  pla 

coupled    to   these  condit -    the    unprecedented      capable  of  surfacing  castings  or  bed   plates  30  It 

the  members  and  the  tinusuall)    tringent    pecifi-      and  I0ft.wide. 

The    hop  itself  (  Pig,   I  I  is  G(i0  ft.  long,  160  ft.  wide  I 
I  in  It.  of  its  length  and   MM)  II.  wide  for  Hie  remi 


Pi  wv    \\i)   M  wiiiNKitY 
In   order   to   adequately   cope   with    Hie   difficulties 
volvcd  in  the  inanul'acture  of  this  steelwork,  it  n 
sary  to  equip  these  shops   with   machinery  and  bam!1 
facilities  of,   in   many  cases,  unprecedented   size, 
and   .hi  uracy.      'I'h  is    includes    machine    tools    fot 
work    in    finishing  bearing  surfaces    up   to    10   ft.  WJHi 
"joring    machines    capable   of    boring    pin-boles    (in 


•Aaslatonl    to  Chi 
Montri  a) 


i,l     ,,l      : 


r? 


,y  14,  1914 


ENGINEERING     NEWS 


1071 


main  shop  has  one  row  of  columns  down  the  center, 


i  emainder  of  the  space  being  clear  of  posts  in  order 

Immaterial  could  be  handled  with  the  least  amount  of 

Material  is  handled  in  the  receiving  yard  by  two 

iUon  trolley  hoists  on  a  15-ton  electric  traveling  crane 

|  90-ft.  span  on  runways  500  ft.  long.     Material  en- 

i  rig  the  shop   passes   consecutively   through   the  edge 

shears,  drilling  tables,  etc.,  to  the  punching  and 

machines.     From  this  point    it  branches  to  the 

ig  skids,  the  heavier  members  going  to  one  side 

e  -hop,  which  is  equipped  with  two  70-ton  electric. 

cranes,  while  the  lighter  material  goes  to  the 

side,  equipped  with  two  35-ton  electric  cranes.    The 

■  is  intended  for  members  weighing  70  tons  or  less: 

.,  miner  is  capable  of  handling  the  largest  members 

iricated,  some  of  which  weigh  about   190  tons. 

h  means  that  the  two  ^0-ton  cranes  are  at  times  com- 

■eld  to  take  considerable  overload,  but  it  is  found  thai 

apable  of  handling  these  heavier  members  with 

i-  or  no  difficulty. 

any   members    in    this   bridge    must,    on    account    of 
it   size,  be  shipped  in  a  number  of  pieces.     This  means 
ii  Lst  cases    that  the  various  parts  of  one  member  have 
o  e   fabricated    and    machined    with    entirely    separate 
■itions  and  riveted  together  in  the  field.     In  order  to 
antee  that  these  several  pails  will  go  together  as  de- 
lid,  extreme  precautions  are  necessary  in  their  fabri- 
i(n.      With    this    in    view,    the    specification    for    this 
i  been  prepared  with  unusual  care  with  the  idea 
ing   results  ((insistent  with  the  best  known  shep 
i  ii  c 

Planing  and  Facing  of  Material 
cording  to  the  specification  all  sheared  edges  shall  be 

t   least  i  s  in.  being  removed. 

mg  plates  are  planed  on  two  heavy  machines  with  ;i 

of    l<;    ft.    in    length.      The    planing    0f    sketch 

.  -  is  done  on  a  similar  but  considerably  smaller  ma- 

The  plate-  are  held    in   position  on  the  table  by 

iiiniatie  clamps,  which  operate  very  quickly.     The  tool 

travels   the   length   of   the   planer,   carrying   the 

pator,  and  cuts  in  both   directions.     The  ends  of  uni- 

i' il    plates,  and    angles    are    planed    on    twin    milling 

by   which   both   ends   are   laced   simultaneously. 

jibing   to    the   exact    length.      In    this    machine,    it    is 

ible  to  fasten  six  or  eight   plates  or  angles  together 

n  mill   them  at   the  one  lime. 

lie  ends  of  still'ener  angles  are  faced  on  a  special  ma- 
lic which  grinds  oi dge  to  lit  the  lillet  of  the  flange 

-.     Small    material,  such  as  connection   angles   and 

n,ll  lattice  bars,  is  usually  ground  on  an  emery  wheel. 

v  lattice  bars  whose  ends  are  cut  to  differeni  angles, 

i  a  special  machine  which  mills  these  two  laces  sim- 

nsly. 

Punching,  Reaming  and  Drilling 

ling  to  the  specification,  all   material    [j\   in.  and 

i    r  may  be  subpumhed  and   reamed,  while  thicker  ma 

•  ■  il  must  be  subdrilled  and  reamed  or  else  drilled  from 

As    the    minimum    thickness   of    material    al- 

•'  "'  "lam  members  is  ' (,  in.,  and  a  large  proportion 

[|ie  material  considerably  exceeds  that   thickness,  most 

"    Work  is  drilled.     The  shop  has  the  usual  equipment 

,f  'indies  as  well  as  an   automatic  multiple  punch,   vet 

1    attention    naturally    was    paid    to    (he    equipment    of 

<ll  *  Ulid    reamers. 


The  drilling  plant  includes  16  heavy  stationary  radial 
drills  mounted  on  a  long  foundation  at  the  center  of  the 
shop  and  parallel  to  its  axis,  and  24  similar  portable 
drills  each  mounted  on  an  individual  truck  traveling  on 
a  portable  track  which  can  be  clamped  to  the  concrete 
fioor.  All  the  drills  have  6-ft.  arms  with  vertical  ad- 
justment and  have  locking  devices  for  attaching  them  to 
the  track.  Variable-speed  motors  furnish  the  power. 
There  are  also  12  horizontal  drills  mounted  on  trucks 
to  work  in  connection  with  the  radial  drills  and  for  use  in 
drilling  field  splices  in  main  members. 

According  to  the  specification  all  reaming  and  drilling 
-hall  be  done  dry,  without  the  use  of  water  or  other  lub- 
ricant. 

A  long  series  of  tests  has  been  made  by  the  shop  on 
high-speed  tools  without  lubricant,  and  while  it  was 
iound  there  is  no  serious  difficulty  in  drilling  plates  of 
moderate  thickness,  yet  considerable  difficulty  has  been 
met  when  thicknesses  of  4  in.  or  more  are  to  be  drilled. 
This  is  especially  true  in  the  case  of  nickel  steel.  At 
the  present  time,  the  shop  is  using  a  thick  red-lead  paste 
with  which  the  tool  is  painted  during  the  drilling  of  thu  k 
plates,  and  it  is  found  that  this  works  very  efficiently  and 
has  not  the  objectionable  features  that  are  found  with 
either  water  or  oil. 

As  a  rule,  three  sizes  of  rivets  are  used,  namely,  % 
in.,  l-in„  \\'s  in.  With  these  machines  it  is  found  pos- 
sible to  drill  a  if-in.  hole  at  a  feed  of  3  in.  per  minute: 
1  iV  and  lTVin.  holes  are  drilled  at  about  the  same  rate. 

A  large  proportion  of  the  drilling  is  through  exceed- 
ingly thick  material,  made  up  of  a  number  of  plates  or 
aneles.  On  the  bottom  chords,  the  thickest  material  is 
through  the  splice-plates  of  the  chord  next  the  shoe, 
v.heiv  the  rivet-grip  amounts  to  9%  in.  The  connection 
at  the  to))  of  the  main  post  has  a  maximum  thickness  of 
7  in.  of  nickel  steel. 

In  assembling  the  webs  of  the  chords,  tack  holes  are 
subdrilled  in  the  plates  ami  angles  for  the  purpose  of  as- 
sembling, after  which  the  full-size  holes  I'm  shop  rivets 
are  drilled  from  the  solid.  Field  connections  are  either 
subdrilled,  and  reamed  after  the  member  has  been  as- 
sembled in  the  shop,  or  are  drilled  full  size  to  a  stiel 
ti  inplate. 

As  misdrilling  or  mispunching  on  these  very  big  mem- 
bers may  prove  very  costly,  all  center-punch  marks  for 
drilling  are  encircled  in  white  /mini  m-  chalk-  so  that  the 
chance  of  error  is  reduced   to  a  minimum. 

Where  a  steel  template  is  used  the  specilication  calls 
for  a  plate  at  least  1  in.  thick.  In  practice,  however,  ii 
has  been  found  that  a  template  ',  in.  thick.  Inning  the 
boles  litted  with  hardened  steel  bushings  1  in.  high,  gives 
better  results,  as  the  hardened  steel  tends  to  prevent  any 
drifting  of  the  tool  should  the  subpunched  or  drilled  hole 
be  somewhat    irregular. 

Special  attention  is  paid  to  keeping  the  several  pails 
of  a  member  thoroughly  bolted  up  while  being  drilled  in 
order   to   prevenl    filings   entering   between    the   various 

thicknesses   of    plates.      This    is    satisfactorily    effected    by 

staggering  the  holes  when  drilling  and  following  up  im- 
mediately with  bolts. 

Fai  i\i;    i  in    Ends  of  I  low  pi  in-  Members 

Probably  the  most  carefullj  watched  work  in  the  shop 
is  the  facing  of  the  compression  members  and  the  bor 

ing   of   the   pin-holes. 

The  main  bottom-chord  members,  measuring  Hi  ft.  i,\ 
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Fig.   1. 


Vertical  Tensiox-Member   AM6-L6,    !: 
for  Shipment 

liddle  takes  the  pin  which  supports  » 
bs  extend  past  the  post  either  Sill 


Fig.  ■.'.     Bottom  Chord 
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een     thi     two    lr  ner    ribs 
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Cmoud    \\.\-;   \LI  I 
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in  outside  dimensions,  are  faced  in  a  duplex  vertical 

horizontal  planing  machine  which  i.s  capable  of  fac- 

ioth  ends  of  the  chord  simultaneously.     One  of  th* 

lines  is  stationary,  the  other  is  movable  to  any  po- 

tji    on    a    25x75-ft.    bed.     The  heads    of    these    ma- 

a  can  make  a  10-ft.  cut  in  either  a  vertical  or  hori- 

|J  direction  and  are  equipped  with  patent  tool  hold- 

..r  .ntting  on  both  direct  and  return  strokes. 

ration  of  setting  a  chord  member  in  the  correct 
■ion  in  the  machine  is  a  somewhat  delicate  and  labor- 
one,  taking  from  one  to  two  days  to  accomplish.    As 
hords  are  tapering  in  a  vertical  plane,  the  difficulty 
tting  their  center  line  true  is  increased.     The  prac- 
ie  to  determine  this  center  line  on  the  web  of  the 
ber  by  numerous  measurements  and  drive  a  tapered 
n  y$-in.  holes  bored  exactly  on  this  tenter  line;  on 
pins,  used  as  benchmarks,  the  horizontal  position 
piece  can  be  ascertained  by  means  of  a  field  level, 
test  care  is  taken  by  numerous  checks  and   re- 
-  to  make  absolutely  certain  that  the  member  is  in 
lieoretical  position  before  any  work  is  done. 
first  chords  that  were  milled,  the  planing  was 
ted   by  making  the  roughing  cut  on  the  downward 
,  ;e  of  the  machine  and  the  finishing  cut  on  the  up- 
■'.,  thus  finishing  the  milling  when  the  machine  had 
led  completely  across  the  member.    This  method  was 
■  I  to  be  not  entirely  satisfactory,  as  it  took  five  days 
ake  one  cut  across  the  member,  and  changes  of  fem- 
ur,   in  consecutive  days  would  be  liable  to  affect  the 
i.i  th  materially.     In  one  case,  the  length   was  so  ser- 
i  ted  that  the  member  had  to  be  refaced.     The 
r hut  practice  is  to  face  the  end  first  with  the  roughing 
i!    the   machine    feeding    both    on    the    up    and    down 
Ice,  and  then  going  completely  across  the  second  time 
I  the  finishing  cUt  with  a  little  faster  feed.     By  this 
ich  operation  can  be  completed  in  from  15  to  20 
8.     hi  order  to  ascertain  whether  there  has  been  any 
nr  give  of  the  tool,  <die  machine   is  run  across  the 

I  after  it  has  been   finished  and  the  distance  between 
I'l'iol  and  the  end  of  the  member  determined  by  means 

3."     From  0.001-in.  to  0.004-in.  variation  from 
ie  surface  is  the  maximum  that  is  generally  detected 
n his  way. 

members,   such    as   the    tension    verticals   and 
-tiers  which  do  not  take  end  bearing,  have  their 
!j  milled  mi  the  rotary  facing  machines. 
Planing   the   Shoes 

lh    of   the    most    laborious    planing  operations   is   the 

ig  of  the  enormous  steel  castings  which  form  the  first 

be  shoe.    These  castings  are  20  ft.  10  in.  by  6  Et. 

•■  aii.l    I    It.   high,  and   weigh   approximately    10   tons 

There  are  four  of  these  castings   under  each  shoe. 

webs,    flanges   and    interior   diaphragms   are    from 

•   1"   3    in.    thick.      These   castings   are   planed    mi    fl 

'Lining  machine  designed  especially   for  this  work, 

"Inch  the  cutting  too]  has  a  I  ravel  of  10  ft.  transverse- 

I't.   longitudinally.     The  eastings  are  faced   top 

Ibottom  and  all  four  sides.  There  are  two  cutting  tools 

'|'  '"i   the   horizontal   crosshead,  so   thai    the  operator 

BWe   in   Marl    line   tool    from    the   center  of   the   casting 

1  Hi''  other  niie  al    the  edge,    reducing   the   time  of  the 

II  operation  h\  one-half.     The  finishing  cut.  however, 
Wone  with  one   tool   across  the  entire   la.  e  of   the  cast- 

I     It  requires  about  20  hours  fur  a  single  I, ml  to  make 

re    .   llltllie. 


The  sides  are  planed  without  turning  the  casting  on 
edge,  by  a  cutting  head  on  each  side  attached  to  the 
vertical  head  of  the  machine. 

Under  fair  conditions,  it  takes  about  two  weeks  to  com- 
pletely plane  one  of  these  castings.  As  there  are  sixteen 
required,  this  operation  alone  requires  from  eight  to  nine 
months'  continuous  work. 

On  the  first  one  or  two  castings  that  were  finished  it 
was  found,  on  checking  them  up,  that  while  the  ends  were 
exactly  to  gage  there  seemed  to  be  a  slight  concavity  near 
the  center,  in  one  case  amounting  to  nearly  3*5  in.  Ex- 
haustive tests  were  made  on  the  machine  to  determine 
how  this  could  have  occurred,  but  no  explanation  could 
be  arrived  at  except  release  of  internal  stresses  in  the 
casting  when  the  outer  crust  had  been  removed  by  the 
cutting  tool,  thus  causing  a  slight  warp.  To  guard 
against  such  contingency,  it  is  now  the  practice  to  finish 
one  face,  leaving  about  -^  in.  for  the  final  cut,  then  turn 
the  casting  over  and  completely  finish  the  opposite  face. 
The  casting  is  then  again  turned  and  the  final  cut  made 
on  the  original  face.  It  has  been  found  that  much  more 
satisfactory  results  have  been  obtained  by  following  this 
program. 

Boring   Pix-Holes 

The  boring  of  the  pin-holes  and  half  pin-holes  in  the 
gusset-plates  of  the  chords  and  in  the  shoes  is  performed 
on  a  large  boring  mill  which  has  a  boring  capacity  up  to 
48-in.  diameter,  with  a  longitudinal  motion  of  23i/2  ft. 
and  a  vertical  motion  of  151/0  ft.  The  vertical  arms  car- 
rying the  crosshead  and  boring  bar  travel  on  a  steel  bed 
embedded  in  concrete  and  are  operated  by  a  rack  and 
pinion  geared  to  an  electric  motor.  When  the  member  is 
once  assembled  in  its  proper  position  on  the  bed  of  the 
machine,  it  is  therefore  not  necessary  to  move  it  until 
all  the  holes  are  bored.  In  such  an  operation  as  boring 
the  shoe,  where  there  are  five  distinct  pin-holes,  these 
In >les  can  be  drilled  without  moving  the  member,  thus 
assuring  that  all  holes  are  absolutely  parallel  and  at 
right  angles  to  the  vertical  and  longitudinal  axes  of  the 
member. 

The  largest  half  pin-holes  to  be  bored  are  those  at  the 
end  of  the  bottom  chord  and  in  the  shoe,  which  receive 
the  I.Vin.  east-steel  hushing  which  in  turn  takes  a  30-in. 
pin.  There  is  also  the  same  size  of  pin  and  bushing  on 
th,  tup  of  the  shoe  which  takes  the  reaction  from  the 
main  post. 

The  pin-holes  in  the  smaller  tension  and  compression 
members  are  bored  on  (be  twin  boring  machine  on  the 
other  side  of  the  .-Imp.  Pin-holes  in  members  up  to  100 
ft.   long  center  to  center,  can   be  bored   simultaneously  on 

these   machines.     When    it   occurs  that   members  exc I 

tins  length,  as  is  the  ease  with  a  number  of  the  members, 
it  1-  necessarj  in  bore  each  end  separately,  making  a  sepa- 
rate adjustment  of  the  member  itself  for  each  operation. 

The   boring  of   the   pin-boles    in    eye-bars    is    performed 

on  another  special  eye-bar  boring  machine,  which  bores 

the  holes  iii  both  ends  of  the  eye  bar  simultaneously.  The 
pin-hole  is  .,'.,  in.  larger  (ban  the  norma]  diameter  of  the 
pin,  plus  o.oi  in.,  which  i>  allowed  for  wear  of  tool.  In 
mder  to  minimize  the  chance  of  error  from  undue  wear 
cf  the  tool,  only  one  eye-bar  is  bored  at  a  time.  Th. 
specification  requires  (as  customary  in  other  bridgework) 

that     w  hen    the    bars    for    One    full     panel    have    heen    luuvd 

thej  shall  lie  placed  one  upon  the  other  and  the  pin  shall 
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be  required  to  pass  through  the  holes  at  both  ends  at  the 
.same  time  without  difficulty. 

Iu  order  to  facilitate  erection  and  offset  the  possible 
effects  of  settlement  of  the  falsework  and  the  deforma- 
tion of  the  web  members  under  their  own  weight,  pinholes 
in  I  mill  ends  of  the  top-chord  eye-bars,  and  in  the  upper 
ends  of  tension  diagonals  of  the  anchor  arms,  are  bored 
oblong  to  the  extent  of  V2  in-  As  tliere  are  two  lengths 
ol  eye-bars  in  each  panel,  this  means  there  is  a  possible 
adjustment  of  2  in.  in  each  main  panel  of  the  top  chord. 
The  back-to-back  spacing  of  these  oblong  pin-holes  cor- 
responds in  each  case  to  the  calculated  length  of  member 
as  designed  to  take  care  of  the  final  camber,  the  elonga- 
tion of  the  hole  being  toward  the  center  of  the  member. 

As  this  detail  is  somewhat  unusual  in  bridge  practice, 
a  scries  of  tests  was  made  by  the  St.  Lawrence  Bridge  Co., 
at  Ambridge,  Penn.,  to  determine  the  relative  elongation 


tions  of  I  lie  main  chord  is  a  very  long,  laborious  task.  | 
these  members  have  four  webs,  with  horizontal  d| 
phragms  between  outer  pairs,  it  means  there  are  twe| 
separate  sets  of  splice  plates  to  be  attached  to  the  wJ 
in  addition  to  four  sets  to  be  attached  to  the  horizon 
diaphragms  (which  are  figured  as  cross-section  in  : 
member).  In  order  to  facilitate  handling,  these  spl 
plates,  which  are  made  up  of  several  plates,  are  tack-i 
eted  together  with  a  countersunk  head  in  the  inner  t. 
in  order  that  each  may  be  handled  in  the  field  as  ( 
piece.  In  addition  to  these,  there  are  two  heavy  tie-pla 
top  and  bottom. 

Although  these  joints  have  been  designed  with  10( 
riveting,  every  effort  is  made  to  bring  the  two  faces 
the  chords  to  a  bearing  fit  before  the  joints  are  ream 
It  is  the  practice  to  drill  the  splice-plate  full  size  fron 
template,  and  to  do  the  same  with  the  webs  on  one  s 
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of  eye  bar  heads  with  oblong  and   round   holes.     Tests 

tvere  made  on  sis  bars  having  a  i nd  hole  at  one  end  and 

an  oblong  hob1  af  the  other.  Readings  weir  taken  on 
thi   e  baT6  for  a  distance  of  3  ft.  from  the  back  of  cadi 

ole.     1 1   wat   found  thai   under  a  1 1  of  20,000  lb 

i  in.  the  elongation  and  permanent  set  in  the  oblong 
head  was  on  an  a  .'ei  age  e  reater  than  that  on  the  other 
end  by  about  0.004  in.  and  0.002  in.,  respectively.  Cnder 
a  load  of  28,000  lb.  per  Bq.in.  the  elongation  and  per- 
manent   el  ai  the  oblong  heads  were  greater  by  0.016  in. 

i.Olll  in.  n  \    all  the  bar    broke  in  the 

body,  thai   the  results  were  Bat  i  Fai  tory, 

difference  in  resull  ■  found  in  the  two  head  bi  inj 
negligible. 

\  Mil       ' 

'I'll'  i  I  field    nil''     in  'lord 

cm  bled   in   thi     ! and 

p  aiicd   In   place.     The  operation  ol    i    cmhlinp   tin 


of  the  joint.  The  spliee-plaies  can  (hen  be  bolted 
curely  up  to  one  half-section  of  the  chord  while  the  otjr 
half  is  held  in  place  by  about  10%  of  lack  bolls.  Wl 
the  joint  has  been  satisfactorily  assembled,  the  remain.' 
holes  in  the  webs  arc  drilled  From  (he  solid,  using  ' 
splice-plate  on  one  side  as  a  template.  All  splicc-phy 
and  other  loose  plates  arc  then  maleliuiarkrd  with  8|I 
dies  before  being  taken  apart,  In  insui  •  their  being  j' 
hack  ill  the  field  in  exactly  the  same  location. 

Il'l\  I  I  l\(i 

All    rivets   lor  both    field  and  simp  are  of  carbon  »t  ■ 
\      already     nicnli 'd,    three    sizes    are    employed,   fy 

~s  in..    I    in.   and    I  |s   i"-    "'e   diameter   being   delermir' 
by  the  grip. 

I  '.i.l  h    in    shop    anil    Held,    all    rivets    are    required    to 
healed    in  oil    furnaces,  and   special    precautions  :\rt'  till1 
to    prevent     biirniii"     and    m'.'iIiii"         Kiwis    lire    iln'VPI 

I  in  n  n  i.i  I  ii    \oke  machines  with  gaps  of  from  '.'I  I"  7"    ■ 
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Fig.  5.  Reaming  and  Drill- 
ing  the  Web  of  a  Floor- 
Beam  with  the  Portable 
Drills 

Fig.  6.  Boring  the  Pin-Hole 
i\  Gusset-Plates  of  \  Bot- 
tom i  Ihord  Si  ctiom 

i  : I,   tor  splice.) 

Fig.  ".  I;i  i  i !'-':  i  he  Spi  ice  of 
Bottom  Chord 

(Two  drills  are  :it   work  drilling 
the   splice   rlvel    holes.) 

The  Qcebec  Bridgi  in  the 

Slier 


HUG 
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handled  by  6-ton  jib-cranes  traveling  on  runways  180 
ft.  long  on  both  sides  of  the  center  row  of  columns.  For 
riveting  in  restricted  spaces,  hand  riveters  and  pneumatic 
buckers-up  are  used.  Air  is  delivered  to  the  riveters 
under  a  pressure  of  80  lb.  per  sq.in.  The  large  yoke  ma- 
chines have  a  capacity  of  100  tons. 

When  very  thick  material  is  to  be  riveted,  it  is  found 
that  the  best  results  are  obtained  by  dipping  the  end  of  . 
the  rivet  in  water  for  a  few  seconds,  thus  hardening  the 
end  slightly.  This  causes  the  rivet  to  be  thoroughly  up- 
set in  the  rivet-hole  b  fore  the  head  is  formed.  All  riv- 
ets over  5  in.  long  are  tapered  fa  in.  in  12  in.,  which 
makes  practically  a  driving  fit  at  the  shank.  The  result 
is  that,  as  a  rule,  remarkably  tight  rivets  are  obtained. 
When  loose  rivets  are  found,  the  heads  are  not  sheared 
eff,  as  is  the  usual  practice,  but  are  drilled  off  by  means 
cf  a  flat  cutting-tool  having  a  hollow  core  slightly  smaller 
than  the  shank  of  the  rivet.  The  upset  portion  of  the 
hi  ad  is  consequently  cut  entirely  away,  leaving  the  shaft, 
which  is  then  driven  out.  By  this  method,  the  hole  is 
not  distorted  in  any  way. 

Pixs 

About  1480  tons  of  pins  are  employed  on  the  whole 
bridge.  Their  sizes  vary  from  8  in.  to  30  in.  In  order 
to  facilitate  erection,  double  pins  are  used  at  the  con- 
nections of  all  members  having  four  webs,  as  well  as  foi 
the  top-chord  eye-bars,  each  pin  extending  over  half  the 
width  of  the  member.  Each  of  the  30-in.  pins  weighs  ap- 
proximately 6  tons.  Both  nickel  and  carbon-steel  pins 
are  used  depending  upon  the  location.  These  pins  are 
being  forged  and  turned  at  the  plant  of  the  Bethlehem 
Steel  Co.  The  specification  requires  that  the  finished  pin 
shall  not  vary  more  than  0.001  in.  from  the  true  diam- 
eter. 

Painting 

The    specification    requires  that  all  plates  riveted  to- 
gether in  the  shop  shall  be  given  one  coat  of  iron  oxide 
-hall  be  allowed  to  dry  before  they  are  essembled. 
The  shop  coat  is  pure  red  lead  to  which   is  added  4  oz. 
lampblack  to  30  lb.  red  lead,  and  mixed  with  pure  boiled 
i  ml   to  the  proper  consistency. 

Each    member    is    weighed    individually   before   being 
!,  and  the  weigb.1  painted  on  in  plain  figures. 

Mr.  W.  P.  Ladd  is  works  manager  for  the  St.  Lawrence 
I  u.   in  charge  of  this  work. 

The  Board  of  Engineers  have  their  own  staff  of  inspec- 
tors both  in  the  mills  and  shop,  and  every  stage  of  man- 
ufacture is  very  carefully  followed. 

Tests  ©fTfttme  JOecfhrolysSs  ofSew= 
age  at  Tocoirtto 

!'.V     I.     M.     \l   MM   ; 

During  the  fall  of   1913,  experiments  were  conducted 

al  Toronto  to  determine  the  action  of  electrolysis  on  the 

',  i  hough  the  resuli  ■  obtained  were 

'  arrant     the    adoptil E    the     process    at 

worthy  of  public  record,  especially  in 
view  of  the   limited   available   data   on    the  electrolytic 

The  flume  used  al  Toronto  wai   copied  from  thai   in 
\   with    the   except  ion    thai    the 

Width    v.a      mad,  I  id    the 

ii.  Toronto,  Ont. 


number  of  plates  in  each  grid,  which  had  to  be  rediu' 
to  13. 

The  plates  were  10x21x-,\  in.,  bound  on  top  by  . 
strip  riveted  to  the  iron,  and  were  spaced  %  in.  ap* 
They  were  held  together  by  four  y2-in.  rods,  the  bott 
two  of  which  were  insulated  from  the  plates  by  ruli 
tubing;  the  other  two  acted  as  conductors.  The  10  gr 
were  connected  in  parallel  across  two  copper  busbars,  ri 
ning  along  the  sides  of  the  Hume.  One  of  these  bars  l| 
disconnecting  switches  which  permitted  two  grid-  In- 
thrown  in  at  once. 

Current  was  obtained  from  a  Westinghouse  motor-g- 
erator  set  designed  for  250  amperes,  at  125  volts.  It  \. 
connected  through  a  water  rheostat  to  the  terminals  i 
the  busbars.  In  the  experiments,  the  amperage  was  kjl 
at  about  250  amperes,  while  the  voltage  at  the  genera 
was  about  9.  The  voltage  at  the  flume  varied  froni 
to  6. 

The  experiments   were   run    at   various   rates  of  flj, 
and  for  different  lengths  of  time,  one  being  for  24  hr, 
the  rate  of  120,000  U.  S.  gal.  per  day.  The  minimum  re 
was  84,000  U.  S.  gal.;  the  maximum,  156,000  U.  S. 

The  chlorinated  sewage  was  pumped  from  the  hi|- 
level  intercepting  sewer,  after  having  passed  through  - 
in.  screens.  This  sewer  carries  about  four-fifths  of  e 
sewage  of  the  city  but  does  not  contain  very  much  tra- 
waste,  although  its  reaction  is  slightly  acid. 

The  discharge  frun  the  pump  flowed  through  a  I 
fled  U-shaped  forebay  and  on  through  the  flume,  and  ll 
measured  at  the  discharge  end  of  the  flume  over  a 
without  end  contractions.    A  bypass  weir  was  provident 
the  forebay  to  take  care  of  the  surplus  sewage  pumjji. 

In  the  first  experiments,  it  was  found  that  a  surfle 
film  of  sewage  flowed  through  the  flume  without   tri 
incut.     This  was  overcome  by  placing  baffles  between  |e 
grids,  which  reached  about  2  in.  below  their  top. 

Samples  of  the  raw  sewage  and  of  the  effluent  flje 
taken  about  every  five  minutes  and  were  sent  to  the  lav- 
atories of  the  Department  of  Health  to  be  examined  |r 
reduction  in  solids  and  bacteria. 

On  starting  an  experiment,  the  bubbling  action  beffl 
slowly  and  gradually  increased.  In  the  course  of  a  f 
minutes,  a  scum  began  to  form  on  the  surface  of  the  6- 
age  which  got  thicker  as  time  passed,  it  was  coin 
i  f  a  frothy  mass  containing  a  good  deal  of  iron.  Sluf' 
also  settled  out  in  the  bottom  of  the  flume. 

The    flowing-through    period    was    about    five    ininii  ■ 
The  diluent   bad  a  more  or  less  rusty  appearance, 
was  very  noticeable  if  the  flow  stopped  at  all.     T 
appearance  which   is  described  as  typical  of  this  metl 
was  not    noticed   until   a   trough   was  placed   al   the  i 
charge  end  of  the  Hume,  and   the  effluent   allowed  to 
about   30  ft.  further.     It  then  formed  about    111  ft.  be 
the  weir. 

The  examination   of  the  sample-   was   for   toti 
suspended  solids  and  bacteria   in  the  raw  sewagi 
fluent.     A   further  examination  was  made  for  solid* 
a   sedimentation    period   of   two   and    one-hall'   hours.   I 
table  of  typical  results  follows: 

HACTERl  U,   1(1  Mi  >\  \  I.   I'M;   <  ■    < '     \  1    .;.     i       \rni;    <4   BT01 
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REMOVAL  OF  SfSrENDED  MATTER 
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Untreated 

950 
530 

420 

Treated 

980 

740 

240 

ing  2}  hour3 

800 

750 

50 

79.2 

Treated 

990 
630 
360 

ing  2i  hours 
850 
640 
210 
41 .7 

jlution 

After  stanc 
880 
780 
100 

at.  removal 
12 

76.2 

Untreated 

1170 

620 
550 

Treated  and 

settled 

870 

630 

240 

«olids 
olutioo 

After  stanc 
820 
690 
130 

850 
630 
220 

nt.  removal 

76.3 

S.4 

Per  cent, 
pended  sc 
remove 


Time 
12.20 
1.00 
L  30 
2.00 
2.30 
3.00 
3.30 
4.00 


volts 
2400 
2400 
2400 
2380 
2390 
2390 
2390 
2390 


D.c. 

D.c. 

bus  bar 

Milli- 

amps. 

volts 

volts 

215 

5 

39.5 

270 

5 

53 

270 

265 

5 

51 

250 

265 

6 

245 

270 

4  5 

52  5 

!■.  Nasmith,  Director  of  the  Laboratories  of  the  De- 
ment of  Public  Health,  states,  in  regard  to  his  exam- 


Load  on  at  12:20  p.m.:    shut  down  at  4:10  p.m. 

In  cleaning  the  flume  after  one  set  of  experiments  a 
sample  of  sludge  was  taken,  and  although  kept  over  a 
radiator  for  more  than  two  weeks,  gave  no  odor.  On 
being  shaken,  the  sludge  settled  to  the  bottom  in  about 
ten  minutes,  leaving  a  perfectly  clear  liquor  above  it. 

Xo  particular  effort  was  made  to  determine  either  the 
amount  of  iron  and  copper  added  to  the  sewage  or  the 
cost  of  operation.     The  weight  of  the  plates  was  2059% 


Experimental  Plant  fob  Electrolytic 

tfotoi    generator   and    water   rheostat 


Fitr.    2.     Detail 
pump  and   w 


mplei 


'ill  him,  thai  the  Bample  of  raw 


age,  after  standing  '.''  U  hours,  deposited  7 1.695   of  the 
able-of -settling  solids,  while  the  samples  subjected   I" 
ol\  tie  in  i  inn   deposited  only    I  1.6' ,'    of  the  cap- 
ling    solids   after  a   similar   period.      He  states 
at  ":i  i  nnsiderablr  amount   of  solid  matter  was 
ried  up  by  the  gas  bubbles,  given  off  from   the  plates, 

'    a  sein the  -ni  face.     This  would  largely 

•mill    for  tli"  difference   between   the   two   series  given 
riic  bacteria  destroyed  averaged  less  than  50%. 
Ml  the  samples  of  effluent  were  putrosciblc  in  '.'  I  hours, 
shown  when  listed  with  methylene  blue  at   80°   F. 

ident,   lln'ii,   that    electrolysis   for  Toronto  eon- 
i  "t  n  success,  though  a  very  -inking  feature  of 
the  .i!'  ol  utc  disappearance  of  odor  from  the 
passing  through  the  flume. 


Treatment  of  Sewage  \t  Toronto,  Ont. 

view   of  portion   of  plates  and   weiv.     Fig.   3.    View   of  flume, 

ire    connection. 

lb.  at  the  eommencemenl  of  the  experiments,  and  2051 
at  the  end.  In  all.  some  276,000  U.  S.  gal.  of  sewage 
were  treated  in  about  52  hours.  A  log-shee1  of  one  oi 
the  experiments  (Dec.  I.  1913)  is  shown  ai  the  top  ol 
i li i-  i  olumn. 

The  experiments  were  performed  under  the  direction 
of  W.  1!.  Wbrthington,  engineer  of  the  sewer  section,  act- 
ing "ii  instructions  from  R.  C.  Harris,  commissioner  of 
.  and   were  under  the  immediate  direction  of  the 
writer. 

■•■ 

Sidewalk  Tile  .<i  Jacksonville,  Pla.,  an  being  made  from 
brick  screenings  from  old  paving  brick  run  through  a  stone- 
crusher — the  crushed  brick  being  used  f  The 
tile  :ue   18-in,   hexagon      i1     In,   thick,  of   1:3  .">   mix,   an.)   are 

These    screenings    come 
from  old   granite  curbs,  crushed  for  concrete.     Tin    tile  cost 

.  ich,    including    labor,   cemenl    and   sand. 
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mmsitPaBii©  Pap©  ILiiim© 

By  T.  H.  Vaughan* 

The  opening  up  of  the  new  petroleum  fields  along  the 
Gulf  eoast  of  Mexico  during  the  last  few  years  involved 
difficult  problems  in  shipping  the  oil  after  it  was  piped 
down  to  the  coast;  for  at  present,  the  only  ports  on  the 
Gulf  coast  of  Mexico  in  which  ships  of  any  size  can 
enter  are  Tampico,  at  the  mouth  of  the  Panuco  River, 
Vera  Cruz,  and  Puerto  Mexico,  at  the  mouth  of  the 
I  oatzacoalcos  River. 

Lack  of  Suitable  Ports — All  three  of  these  ports 
necessitated   extensive   and   expensive   work    before   they 

could  be  made  to  meet  i lern  requirements.     The  first 

and  last  are  river  ports,  and  had  shallow  and  dangerous 
liars  at  the  mouths  of  the  rivers.  Both  were  opened  by 
running  training  walls  out  beyond  the  bars,  and  allow- 
ing the  rivers,  aided  by  dredging,  to  scour  a  deeper 
channel. 

At  present  no  oil  is  exported  through  Vera  Cruz.  Fuel 
(nl  and  refined  oils  are  shipped  from  the  Mexican  Eagle 


2  "x3 

I'k/Oxtf" 
Every  10ft. 

.j  I 


Spaced  every  10  ft. 
Ik,,  i.     In  i  mi.  -  mi   Track  \m>  Dollies  fob  Launch- 
ing a  Subm  irine  Pipe  1>i    i 

Oil   Co.'s   refinery   al    Minatitlan    (on    the  Coatzacoalcos 

River)   through  Puerto  Mexico,  bui  Tampico,  with  from 

■.'I  in   '.'.  ft.  over  the  bar,  is  the  chief  exporting  porl   for 

crude  oil.    Tampico  bids  fair  to  be  eclipsed  by  Tuxpam, 

nl)    other   |miiit   on    the  coasl    from    which   oil    is 

shipped  al  pn   i  nl 

On  accouni  <>r  the  bar  al   the  mouth  of  the  Tuxpam 

all   Ereighl   has  to  be  lightered  across  from  ships 

anchored  in  the  open   roadstead,  or  lying   in  the  shelter 

l  When,   however,   the    Mexican    Eagle 

Oil    Co.,    Ltd.,   developed    il     phenomenal    "gusher"    a1 

o  del   Llano,  it   v  n     decided   to   use  Tu  ■-.  pam    thi 

i   iiniiit  on  the  coa  i    and  to  pump  i he  oil  aboard 

d   pipe   line    carried   oui    to 

ii  in  c  of  the  shore  breal 

Suumari        Pii'i     Lini      mm;   Oil    Shipment    The 

any  had  alrcad      in  thi    feat    i   tnbli  hed 

in,  und    in  tailed   two  <;  in,   pipe   line 

.iii 
i  i 


one  of  which  ran  out  to  sea  3608  ft.,  and  the  other  5] 
ft.  from  high-water  mark.  These  pipe  lines  had  gi\ 
satisfaction,  and  bad  proved  the  feasibility  of  this  moth' 
of  shipping  oil,  after  one  or  two  troublesome  details  hi 
been  overcome. 

Physical  Characteristics  of  the  Tuxpam  Boj 
stead — The  Tuxpam  pumping  station  is  situated  gl  I 
mouth  of  the  Tuxpam  River.  There  are  only  4  to  6 ' 
of  water  over  the  bar  at  the  mouth  of  the  river,  so 
leading  station  inside  was  out  of  the  question.  Thi 
is  a  reef  7  miles  east-northeast  off  the  mouth  of  the  ri\ 
which  affords  good  shelter  for  shipping;  but  a  submari 
pipe  line  7  miles  long  and  laid  at  a  depth  of  90  ft.,  t 
depth  between  the  shore  and  reef,  was  not  practical 
Therefore,  the  only  alternative  was  to  load  vessels  in  I 
open  roadstead  outside,  where  fortunately  there  is  go 
anchoring  ground. 

The  Mexican  Eagle  Oil  Transportation  Co.  I 
now  in  service  tank  steamers  with  a  dead  weight  capai 
of  15,000  tons  of  oil,  which,  when  loaded,  have  a  dp 
of  28  ft.  It  is  calculated  that  their  movement.  v.!i 
loaded,  in  a  heavy  sea,  will  be  about  1"  ft.  more,  ni.u 
38  It.  It  was  therefore  decided  to  carry  the  pipe  lii 
out  to  -V.]  ft.  of  water  to  give  a  further  margin  of  -r 

The   tidal    range  along   the   Gulf  coast,  is  about  '.' 
The  prevailing  winds  from   the  beginning  of  Xoveml 
to  the  end   of   March  are   northerly,   blowing  sometin 
with  severity,  when  a  "norther"  sweeps  across  the  G 
During  the  remainder  of  the  year,  the  winds  are  El 
the   southeast.      The   sea    bottom    along   the   eoast    slo] 
from  high-water  mark  about   1   to  120.     The  bottom  i- 
baril   fine  sand,  chiefly  the  coral   detritus  common  to  I 
Gulf  coast.      Back    from   the   high-water   mark  are  s.-u 
hills  blown  up  by  the  '•northers,"  from  (i  to  20  ft.  br- 
and back  of  these  are  low  swampy  lands  for  several  mi 
inland. 

Submarine    Pipe-Laying — The    first    two    pine   In 
after    being    hauled     through     the    breakers    were    ! 
from   barges — a   slow,  costly  and   unsatisfactory   methi 
as   the   pipe    was    bent    and    twisted    in    laying   when 
deeper  water  was  reached.     It  was.  therefore,  decided 
lay  the  new  pipe  lines  by  connecting  up  the  win 
to  be  submerged  on   land  and  hauling  it  out  to  sea  by' 
tug  in  one  operation. 

The  pipe  used   fulfills  the  following  specification: 

Nominal    external    diameter,    in i 

Actual    external    diameter,    in ( 

Nominal    internal   diameter,   in f 

V.ncil    internal    diameter,    In 1 

•I  hi'  I.  n.  ss,     in  

Actual    u.iclil.    Hi.    per    ft 

Tin  cads    per    in        1 

T. pel     ii.    in 

\nl.      thread,    def? GO 

Length    nl'    threading,    in ! 

I  '..ii|. lines,    exl  .'ilia  I    ,|ia  metei  .ill 

i.'iiciii  i.r  r ss,  iii 

I  ii  ii  ■■  l  Ii    exl  ra     lime.,    iii 

W   .   r    III.       II)  

The   gcnllv    sloping   beach,   the    low    sandhills  and  : 
long    low   stretch    of    land    hack    of    the   sandhill 
this    method   of   laving   the   pipe      The    locations   for  t 

pipe   lines   were  cslahllslled    by    ranges. 

Lai  m  ii  i  m;   Tu  vck       \n    embankment     was    built 
an  elevation  ol   mean  high  tide  along  the  course  on  ffhn 
the    pipe   Wa>    lo   be   launched.      On    Ibis  embankment   0 
I. ii. I  a  I  imbcr  I  rack,  as  in    be     I .  .  on;  i  I  ne-  ol   "    I  i ' 
planks,    willi    2    pieces  of  2\  I  in.   studding   nailed   to  I' 
side     as   guide  .      Thi     Inn  '     w  a     carefullv.    lamped  ri 

leveled   up,   and   2xl(l-in.  supporting  pieces   placed   ' 

e;u  b    joint,       1 1    wni     further    strengthened    by    drtvil 


;.V    H.    l'.'U 
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>s  about  4  ft.  long  and  3  in.  in  diameter  every  10 
n  either  side  and  flush  with  the  tops  of  the  guides. 
ie  pipe  was  connected  up  alongside  the  embankment, 
then  lifted  up  upon  timber  dollies,  one  being  placed 
•r  every  other  joint  of  pipe,  40  ft.  apart,  c.  to  c.  The 
was  then  painted  with  "Texaco"  dip,  applied  hot, 
wrapped  with  burlap.  The  burlap  was  cut  in  strips 
n.  wide  and  applied  after  the  manner  of  a  hospital 
lage.  Alter  it  was  on  another  coat  of  dip,  also  hot, 
applied. 

nle-^s   the   wooden   trough,   which   was   to   serve   as   a 
k  for  the  dollies,   was   absolutely  level,   the  nose  of 


2.     M\i>  Showing  Loi  vtioxs  or  Si'bmarixe 

Pipe  Links,  Mexk  w   Eagle  Oil  Co..  Lid.. 

Tuxpam,   Ml  Mi  o 


Oil. 


would  dip  and  drag  along  the  track  until  the 
.'hi  ot    the   pipe  i  iiinc   upon   them   again;   they  would 

•  unevenly  spaced  along  the  pipe     Therefore, 
dollies  were  lashed  to  the  pipe  with  %-in.  rope. 

small  pit  was  dug  at  the  end  of  the  timber  track  into 
h    the    dollies    dropped    when    they    arrived    at    that 

it.      Men    were   stationed    here   to   cut    the    ropes   and 

the  dollies  out  o|   the  pit. 

owing  tin  I*i  ii  I.im  Oct — It  was  thought  that  un- 
tbe  ship  hauling  the  pipe  out  was  able  to  keep  suf- 

ut    headway    to    hold    n<    course,    currents    or    winds 

•  il   to  drift    either   ninth   or  south  of  the   line. 
the  pipe  woiil  I  he  hauled  off  the  track.     To  prevent 

.  heavy  guides,  well  braced,  were  Mink  in  the  sand 
Pltliei  -idi  "I  the  line  at  about  high-water  mark. 
(Tliide   posts  had   roller-   placed   vertically,  so   that    the 

Would    i evenly    should    the    ship    In1    unable    to 

Ittaill   its  course   in   range   w  : 1 1 1   the  pipe  and   track  on 

<■■     Tin-  proved  a   w  ise  precaut  ion. 

Dull-plug   was   screwed    into   the  end  of  the   pipe.      A 

ile  of  plough  -teel    1750  ft.  hmg  was  run  ashore 

iiiad.1  fast  to  the  end  of  (he  pipe;  the  other  end  of  the 

'be  hauling    di  inner   ua-   .1.  laved   a   day   in   hi 
lUXpain,  and  f tiii-  the  cable  became  embedded  in  the 


sand,  and  there  was  some  difficulty  at  first  in  getting  it 
free.  This  is  where  the  guides  on  shore  proved  their 
value;  the  cable  had  been  carried  by  the  shore  currents 
to  the  south,  and  Hie  first  pull  was  not  in  a  straight  line. 
Consequently,  pipe  scraped  against  the  guides,  the  roll- 
ers came  into  play,  and  the  pipe  after  stripping  a  few 
lengths  of  burlap  moved  out  evenly. 

One  of  the  company's  tank  steamers,  the  "San  Cris- 
tobal," of  3000  tons  capacity,  was  used  as  a  tug  to  haul 
the  pipe.  This  boat  took  up  its  position  on  range, 
dropped  two  anchors  forward,  swung  around,  and  picked 
up  the  cable.  As  soon  as  everything  was  made  fast, 
winches  were  started  hauling  on  the  forward  anchors,  and 
the  pipe  moved  off  slowly.  As  soon  as  the  anchors  came 
home,  the  boat  slackened  off  the  cable,  steamed  out  to 
sea,  and  started  the  same  performance  over  again. 

As  soon  as  the  anchors  came  home  a  second  time,  the 
pipe  was  moving  out  so  easily  that  the  boat  steamed  out 
to  sea  with  the  remaining  pipe,  moving  at  the  rate  of 
about  four  miles  an  hour.  Signals  had  been  arranged 
on  shore  to  indicate  when  she  should  stop  hauling,  and 
the  end  of  the  pipe  at  sea  came  to  rest  within  50  ft.  of 
the  mooring  buoy,  previously  placed. 

The  total  length  of  pipe  hauled  as  noted  above  was 
5150  it.,  and  the  whole  pipe  line  weighed  83.096  short 
tons.  The  number  of  timber  dollies  used  was  130,  the 
weight  on  each  one  being  1277  lb.  The  same  company 
has  since  successfully  launched  three  additional  lines  by 
the  same  method. 

Sea-Ends  or  Pipe  Likes — After  the  sea-end  of  the 
pipe  has  been  anchored,  a  diver  i-  sent  down  to  remove 
tiie  plug  and  put  on  a  valve  and  an  8-in.  flange.  To  ibis 
flange  are  bolted  on  six  lengths,  each  20  ft.  long,  of  8-in. 
armored  hose.  As  the  end  of  the  pipe  is  at  a  depth  of 
43  ft.,  it  is  below  wave  action.  There  is  no  literal  cur- 
rent to  speak  of.  Therefore,  there  is  nothing  to  dis- 
turb the  ends  of  tile  pipe  lines,  and  the  ship's  motion 
as  well  as  the  necessary  curves  are  taken  care  of  by  the 
slack  in  the  long  length  of  tl  j.xible  hi  - 

To  the  extreme  end  of  the  hose  a  small  marking  buoy 
is  attached,  also  a  chain  for  hoisting  the  hose.  The 
hose  when  not  in  use  lies  on  the  bottom  of  the  sea.  Upon 
the  arrival  of  the  vessel  oil'  Tuxpam  Roads,  the  marine 
superintendent  goes  on  hoard,  and  uives  instructions  as 
to  which  berth  the  vessel  is  to  occupy.  All  ves-els  are 
instructed  to  come  equipped  with  a  small  derrick  for 
lifting  the  hose,  and  also  fur  taking  the  weight  of  the 
box  during  pumping,  and  keeping  it  clear  of  the  ship's 
side.  The  boom  is  so  arranged  as  to  plumb  '■'<  Et.  clear  of 
tin-  vessel. 

As  soon  as   the   vessel    is  moored,   the  end   of  the 

is   iifted.  and    Hanged   on   to  the   receiving   pine  on   hoard 

which  distributes  the  oil  to  the  various  tanks  in  the  ship. 

The  vessel  hoists  a  ••pump  -low"  signal,  and  when  all  is 

smoothly,    a    "pump     full     speed"    signal.       These 

signals  are  answered  from  the  pumphouse  on  shore.  When 

the  tanks  are  full,  the  vessel  signals  "stop  pumping" 

i-  tin1  hose;  (i  blind  flange  is  put  on  tl. 

of  the  hose,  and  it  is  lowered  to  thi  bottom  of  the  sea. 
The  vcs-cl  then  slips  its  moorings,  picks  up  anchors,  and 
sails   for  its  destination. 

(•wing  to  chaiing  and  perpetual  movement,  the  ar- 
mored hose  at  th.  end  of  tl  o  he  renewed  fre- 
quently.     It    a    fresh    length    is   necessary   below    water 

level,    il    is    j, nt    i.n    hv    divel's.       If,   however,   tin'    length    to 
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be   renewed  can  be  placed  above  water  level,  the  work 
is  considerably  facilitated. 

To  avoid  loss  of  oil,  a  valve  is  placed  on  the  line  just 
above  high-water  mark,  and  also,  as  stated,  at  the  sea 
end  of  the  pipe  just  before  the  hose  connection. 

ILaEiilEtifi  Si  Tlffiffilb©2°@dl  TusE&ia©!  wnttlh 
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In  the  original  construction  of  the  Southern  Pacific 
Py.  lines  on  the  Pacific  coast,  all  tunnels  were  lined  with 
timber.  At  various  times  in  recent  years,  it  has  been 
necessary  to  make  extensive  repairs  to  certain  tunnels, 
and  in  the  course  of  such  repair  work,  standard  concrete 
portals  have  been  built  to  replace  the  old  timber  portals 
and  a  concrete  barrel  or  lining  of  the  new  standard  width 
constructed  a  certain  distance  into  the  bore.  This  dis- 
tance depends  on  the  nature  of  the  ground  penetrated, 
bul  it  has  been  deemed  essential  to  build  at  least  30  ft. 
of  the  concrete  barrel  for  protection  against  grass  fires. 

A  method  of  doing  such  repair  work,  carried  on  always 
with  the  usual  traffic  conditions,  is  illustrated  in  the  ac- 
companying   cuts.     While    the    drawings    and    the    cost 


timber  section   was  advanced.     It  was  usual   to  maintl 
the  drift  about  20  ft.  in  -advance  of  the  timbering.     I 

Section  B  (Fig.  1)  shows  the  approximate  earth  11 
ami  the  new  three-segment  timbering  in  place,  the  | 
timbers  being  removed.  The  position  of  the  old  timlk 
is  indicated  by  the  dotted  line. 

Square  sets  were  used  in  bad  ground  where  greji 
pressures  seemed  to  demand  stronger  supports.  Sectj 
C  shows  the  square-set  section  in  position,  the  status! 
the  work  being  the  same  as  in  section  /»'.  The  cost! 
erecting  the  square  sets  was  greater  because  of  the  ac- 
tional labor  involved  in  raising  the  long  heavy  cap  ij| 
the  double  plumb-post;  this  latter  member  consisted! 
(wo  8xl7-in.  timbers.  In  placing  the  cap,  it  was  net* 
sary  to  keep  the  two  half-posts  spread  until  the  cap  '1 
lowered  into  the  dapping,  some  manipulation  usually  I 
ing  necessary  in  inserting  the  bolt  holding  the  cap  ;jl 
two  half-posts  together. 

After  having  set  the  timbers  and  allowed  a  reason;? 
time  to  elapse  for  natural  settlement,  the  concrete  foil 
and  reinforcing  rods  were  put  in  place,  as  indicated  i 
section  D.     At  this  stage  of  the  work,  it  was  necese 
to  have  the  track  thrown  temporarily  to  the  tunnel  ,,■ 
and  the  elevation  of  the  outer  rail  taken  out   in  ordei 
give  sufficient   clearance  between   cars  and   forms. 
arch  of  the  form  was  set  to  exact  position  by  means  f 


Fig.   i. 


Sections  Showing  the  Successive  Stages  ok  Work  in   I.imm 
(  iim  i;i  1 1: ;  Southern   I'  icific  Ry. 


an   t  it.ii  Timbered  Tunnel  MJ 


Half    section    with    new    three-segment    timl 

..    with    forma    in    place.      E.     Hair    section    with      ld< 
unnel      ection    with    c :rete    lining    in    three-segment    and    square-set    timbering; 


and    ni  w  t<  nlargi  ment.      B 

.  ,  . ,,, i,    v.  ,ii,:,  e-set     tlmbi  ring.      i>.     Hall    section 

and   ■•'  i  ch    conci  eti  a.      f. 


Btatemenl  relate  to  tie'  lining  of  tunnel   \o.   I  1    ( lot  ated 

on  the  <  tgi  adi  , be  (  oasl   1  Mvision  )  they  are  in- 

dicati  ■  ■         [enerall)    followed  for  such  work. 

I M   Fig.   I ,  the  l«it  band  drawing  .1 .  ie  a  section  of  a 

,[  old  timbered  tunnel  {a,  b,  c,  d).     A  standard  of 

the   railway   COBipanj    i  -    thai    the   center     in,    of  a    tunnel 

built  on  a  curve  sball  bi   6  in    in  ide  of  the  i  rack  i  enter 
hue.  ,:    propel   i  ■  mi. mm  e   mall  exisl   between 

and    the    top    Of    a    ear    win  i lined    to    the 

on  of  the  outer  rail.  The  ma    mu 

to  out  pari  e  ular  grade  (  whit  h  ie  2.20' .  I 
I  in. 

Tl ppei  pari  of    1 1  tion    l  utep  of  the 

impro  ed  in  dri\  ing  a  I" 
or  di 

inal   ;  '■  ith  i  lie  > 

djtioi  »n      The  n                           avated   from 

dC    new 


the  base  of  th 


and 


•Hi 


wedges  placed  between 
top  of  the  form  posts. 

Section    K   shows    the   concrete    in    place    between 
around  Hie  timbers.     There  was  no  concrete  placed  h 
of  the  timbers,  however,  the  space  being   Idled   with 
ging  and   tightly  packed   with    refuse  limber.      Sectioi 
shows    the  i  oncrete    lining    in    place   and    -I  rippi  il   oi 
forms.      The  left    half  shows    typical    three-segnienl   i 
bcred    section    con.  relcd,    and    Ibe    right    half 

square-sel    design.      After   the    forms    had    been    I 

the  surface  of  the  .  oncrete  was  given  a  ccnienl 

This    partieulai'   job   was   i  arried    on    » itboul    <\<'\;^ 
Irallic,  Willi  an   average  of   from    I  I    In  '.'o  |  rain 
Inverts    were    not     considered    necessary,    the    formal 

i  nn'    'if    various  eondit  inn     of     bale,    w  if  h    ben 

(here  a   tl  ike  of  serpen  line  and   diabase.      In   wel    plfl 
be  I,  mil   weep i ni!  holes  were  left   in   the  concrete  wall 

To    n  nunc    the    excavated     material.      mall    dump   I 
u,ie   ii  e,|   mi   a   mu  row     ' ■' "'     I  I'll i  k    laid   between    the  in 
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ie.  2.     Masoxry  Lining  ami  Portal  koii  Tunnel 

iThf  l^ft-hand  view  shows  the  masonry  portal,  and  hte 
r'ht-hand  view  shows  the  concrete  and  lining  beyond  the 
I   tal.) 

ILK  I      COST  OF  CONCRETE  LINING  FOR  TUNNEL  NO   11;   NEAR 
SAN  LUIS  OBISPO.  CAL.;    SOUTHERN  PACIFIC  RY    (COAST 
DIVISION) 


Three-segment 

timbering 

Quantities    Cost  per 

per  lin.ft.        lin.ft. 


orcinff  rods,  J"  twisted  i 


s,  Indies,  carbide,  etc 
■jnous 


1092  ft,  b  i 
42  1b. 
750  lb 
6  Bbbl 


aitm  9  3  yd. 

.mini:  and  resetting  timlxT* 

prete  forms 
iding    and    placing    reinforcing 

ling  and  planing  concrete 

moving  forma 

ndling  materia! 

,ving  outfiui  Mid  cleaning  up.    . 


s2s  7'. 
1  1)2 
16  Hi 
13  08 


37   2fl 
6  SO 

1  ^7 

2  7.7 
is    tl 

2.18 


Square-set 

timbering 

Quantities    Cost  per 

per  lin.ft.        lin.ft. 

1253  ft.  h.m.  S34  96 

48  lb.  1.18 

7501b.  16.16 

9bbl.  15  90 

10  5  yd.  3  16 

2  3  yd.  1  37 


44  90 
9  59 

4   79 


miliary 

Material 

.abor 


S195 


BLE    II.     COST    <)!•'    RENEWING    OLD    WOODEN    PORTAL    WITH 
IARD  CONCRETK  PORTAL    ^T  TUNNEL  NO    II.  NEAR 
BAN     LUIS    OBISPO,    I'M.;     SOUTHERN     PACIFIC    111 
(COAST   DIVISION) 


Material 

no  ft    b  to 
MIX  II, 
nut,  -">?,  II, 

i 


Wi  it  Portal 
245  cu  yd 
Cost  per 

cu  yd  Total 

$1    53  $371   93 

0  OS  12   25 

2  30  51,3   73 

"    16  113   7ll 

0  211  IS   2U 

1  l  .  355  91 
ii   IS  111)  is 


East   Portal 
235  cu  yd 
t '..  t  per 
cu.yd.  T..tal 


0  16 

l)  2ii 

1  16 
o  is 


$333  15 
HI  77 
519  Is 
Ills  on 
16  sn 
338  13 
II.:   12 


$11  II       $1579  90        $ii  26       *!  I7n  68 


lid  p., rial      $0  M2 

II  s| 

II  12 

II  22 

ii  51 

tal  i  M 

II  VI 

$11  II 


205  25 

67  i» i 

626  i.l 

123  ss 

309  07 

22H  21 

211  67 


203  25 

57  in  i 

563  in 

123  87 

290  III 

.'in  7- 


$8  so       12000   lo 


II  53 
I   26 

O  911 


line  rails.  The  concrete  was  hauled  in  buggies  o\er  a 
plank  runway  built  between  the  rails  to  the  point  where  it 
was  to  be  used,  anil  elevated  to  the  tup  of  forms  by  means 
of  a  cable  operating  mi  sheaves,  the  power  being  fur- 
nished by  the  same  donkey  engine  supplying  power  to  the 
concrete  mixer  stationed  at  the  portal. 

To  protect  the  work,  a  reliable  flagging  system  was  or- 
ganized in  which  telephones  played  an  important  part, 
flagmen's  shanties  being  located  at  each  end  of  the  tunnel 
in  places  affording  the  best  view  of  the  automatic-  bio,  k 
signals.  It  was  found  necessary  to  appoint  one  man 
whose  duty  it  became  to  personally  notify  each  member 
of  the  crew  working  on  the  inside  of  an  approaching 
train,  as  the  men  often  became  so  interested  in  their  work 
a-  to  disregard  the  general  warning.  Tin  fart  that  the 
tunnel  was  located  on  a  2.20$  grade  (compensated  for 
a  10°  curve)  made  it  necessary  to  leave  the  tunnel  when 
an  up-bound  train  (with  helper  engines)  passed  through, 
the  smoke  and  gas  being  too  intense.  Ordinarily,  about 
five  minutes  time  was  lost  waiting  for  the  tunnel  to 
clear  itself  of  smoke  after  the  passing. of  a  train. 

The  accompanying  tables  give  itemized  statement-  of 
cost  per  lineal  foot  of  tunnel.    The  completed  portal  and 


Fig.  3. 


Placing  the  Concrete  f< 
ok  &  Tunnel 


i;   tin:  ROOF  Linini 


•I  l   '"•        I  I o7        $1;,    12 


the  work  mi  tin-  concrete  lining  are  shown  in  Pig.  v. 
while  Fig.  3  shows  the  work  of  placing  the  concrete  in 
the  roof  of  the  tunnel.  These  views  are  typical,  but  rep- 
resent a  tunnel  on  the  Rocklin-Colfax  revision  of  the  line. 
Fig,  :;  shows  tin-  iron  arch  ribs  of  tin-  forms,  the  concrete 
anh  upon  the  forms,  and  the  packing  of  stone  spalls 
above  the  arch. 


Centralisation   of   Electrldtj    s.i >    tor   London,   England, 

■  ided  mi  a  i  ecenl  report  to  a  spei  i;il  com- 
mittee of  tin  l.i.n  i. oi  County  Council  by  C.  II  M.-iz  and  W. 
Mil.,  lion.  Consulting  Engineers.  Thej  point  oul  thai  the 
in  esin  t  position  of  the  supply  services  is  unsatisfactory  as 
the  result  of  a  Parliamentary  policj  oi  •  ncouraglng  the  forma- 
tion of  numerous  small  competitive  undertakings.  After 
studying  the  amount  and  varletj  of  the  future  demands  of 
the  whole  metropolitan  area,  these  engineers  estimate  the 
output  needed  In  the  neai  future  at  twentj  times  the  pi 
They  do  not  consider  the  enlargement  of  any  ..t"  the  existing 

stations   in    this   district    scon aide. 

They   recommend   Instead   a   concentri  i    number  of 

ting  stations  on  neighboring  sites,  l"  .>i    12  miles 
down  Hi.-  Thames      This  would  be  under  a   new    ■ 

, matin::      all      Hi-      ..1-1      iiii.I.m      kings.         POWer      w.inl.l      !„• 

distributed    over    the    existing    networks    where    possible   and 

.  is.w  net  •  ■  supplemented  by  a   new  three-p 

u  ould    all  .,    bo    i  i  mds  rdln  e    three-phat 

prlmarj    distribution    Bystem.      The    immediate    .onlay 

,1    Is  .stiii,.,  ti  The   annual    sa\  Ing 

the    developmi  plant     is     estimated     al 
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jlbtmS'g        tiie  lower  chord  must  in  any  event  be  strong  enougL 


The  sensational  performance  of  taking  out  a  10-in. 
bridge  pin  and  putting  a  13-in.  pin  in  its  place,  done  on 
the  Williamsburg  Bridge  at  New  York  City,  as  briefly 
noted  in  our  issue  of  Apr.  16,  1914,  p.  867,  is  only  an 
item  of  an  extensive  reinforcement  operation  now  in 
progress. 

The  Williamsburg  Bridge  was  not  designed  for  rail 
loadings  as  heavy  as  those  produced  by  subway  trains 
,'i  tbc  kind  now  operated.  As  the  bridge  is  to  be  used 
in  future  as  one  of  the  most  important  Manhattan-Brook- 
lyn links  of  rail  traffic,  strengthening  the  bridge  to  make 
it  adequate  for  these  loadings  was  imperative.  In  some 
instances,  due  to  vagaries  of  the  original  design,  the 
changes  required  are  relatively  extensive. 


The  work  of  placing  the  new  pin  involved  remo 
the  old  pin,  boring  out  the  pin-hole  from  10  to  13 
and  inserting  the  new  pin,  at  the  same  time  attachin 
the  new  pin  the  added  new  wind  chord.  The  opera! 
was  extremely  delicate  not  only  because  of  the  necesl 
of  reopening  the  bridge  to  traffic  after  as  short  a  stopjlj 
as  possible,  but  also  because  so  long  as  the  pin  was  it 
there  was  only  a  temporary  wind-chord  connection  I 
tween  the  main  span  and  the  land  span,  and  the  stl> 
hire  was  thus  in  some  temporary  instability  with  rei 
ence  to  strong  lateral  forces.  Therefore,  the  entire  pi 
ess  of  pin  replacement  was  planned  out  with  scrupu  is 
care  and  with  provision  for  all  possible  contingencies 

A  special  drilling  or  boring  machine,  designed  by  ie 
Department  of  Bridges  and  the  contractor,  was  builll 


Brooklyn        Land         Spans 


k- I97-Sf-       M  -96-IOk1-'-^--  93LIOi">^ l77<-fljj.'—>it3 

; New  or  Reinforced  Members 

Manhattan         Land         Spans Members  nor  changed 

Land  Spans  of  Williamsburg  Bkidge,  East  River,  Showing  Reinforcement  Being  Placed  to 

Accomodate  Extra  Loading 


In    the   land    spans,   the   detailed    study   of   the   bridge 
under  Future  heavy  loading  revealed  two  main  features: 
(1)  strength  of  the  trusses  would  be  inadequate,  and  (2) 
certain  critical  details  showed  special  deficiency;  one  of 
these  is  the  pin   which   has  ju<t   been    replaced.      A  closely 
related  part  of  the  bridge,  the  rocker  which  supports  the 
stiffening  truss  of  the  main  span  at  the  tower,  was  re- 
placed and  additional  supports  were  built  into  the  towers 
ago. 
One  of  tin    mosl   complex  and  difficult   items  of  the  en- 
tire undertaking  was  the  work  in   the  panel  adjacenl    to 
the    main    tower,    including   the    pin    replacement    at    29 
I  ei    accompanying  figure).     Tbc   problem   here   was  to 
trengthen   the  overhang  of   the  stiffening  truss  and   to 
strengthen  the  pin  at   its  end.  and  to  suppori   the  land 
span  '•  hile  tal  ing  ou1  the  old  pin  and  putting  in  a  new 
one.     The  old   10-in.  pin  at   panel-point  '.'It  would  under 
the  greater  loading  be  subjected  to  a  bearing  pressure  of 
possibly  twice  the  limil  usually  set  in  good  practice. 
Tbc  procedure  was  as  follows:  A  second  overhang-tri- 
was  >>ii i 1 1  in  panel  29-30,  with  diagonal  struts  foot- 
ii  the  rocker-pin  in  the  main  tower,  tied  back  to  the 
ord  of  the  stiffening  truss.    Tins  ••upper"  triangle, 
together  with  a  few  corresponding  items  of  reinforcement 
;it    the    tower    and    in    the    main    span    panel    ne\l    to    the 
tower,   provided   a   means    for  carrying  the   load   of  the 

i'       V.  girder    pannin sro     the  top  of  I  lie  upper 

Ie    furnished    a    -cut    for    pairs   of     .  i.  u  operated 

i lie  top  chord  "f  tin'  land    pan.     By  ibis 

■  -H  of  i In-  land  i  pan  could  be  i inn  ferred 

uppeT  triangle  and  thus   tbc  lower  pin  and   the 

ngle  i  ompletely   relieved  of  loud, 

la  iic  the  lower  i  hord  pin. 

|i  fleet  ion     of     I. Hid     pan     and       I  ill' (It  i  tig 

<    joint   29  .i  ml  i  In-  1 1. ii  i  ion  in 


the   Fawcus  Machine  Co..  Pittsburgh.     This  machine  I 
attached  to  the  bottom  chord  with  its  cutting  arbor  in  e 
line  of  the   pin.     The  arbor  carries   a   cutler-head  v,h 
seven  inserted  high-speed  steel-boring  cullers;  the  ail 
is  driven  by  chain  from  a  35-hp.  motor.  After  building 
machine  a  dummy  chord  exactly  like  the  chord  to  be  In 
in  the  bridge  was  built  and  the  machine  tested  on  ill 
the    builders'    shop.      The    aggregate    thickness   of   mi 
which   the   boring  bar   had    to  go   through    was  about  i 
in.  and  the  total   volume  of  steel  removed   nearly  a  Ci| 
foot.      It    took   something  over  an    hour   to  make  the   i 
(from    10-  to  13-in.  hole)   and  everything  went  smootlj 
When   it   came  to  the  actual    bridge,   the   first  difficil 
encountered  was  that  the  old  pin  could  not  be  pushed 
even  after  the  wedge  load-transferring  apparatus  had 
lieved    the   pin  of  all    its   load    (as  determined   by  exl 
sonicter  measurements  on  tbc  members  of  the  cantilevt 
It    was    necessary    to   cut    lite    pin    in    two    lengthwise 
drilling  four  '.'-in.  boles  through  il  and  broaching  oul 
intervening  webs.     This  was  done  m  day   lime  they 
before    the    pin    replacement    was   undertaken,   and    in 
meantime  the  two  halves  of  the  pin  were  kept  apart! 
wedges. 

In   the  night  of  Saturday,  Apr.    II.  to  Sunday,  fi 
12,  traffic  over  the  bridge   was  stopped   al    I    a.m..  \i 

i  ion  having  been  made  for  stoppage  until  7 :  30  Sum 
morning.     The  obi  pin  was  then  collapsed  by  draw  ing 
Ibe   wedges  and    forcing  lite   two   halves  out   of   linn    I 

eating  in  the  chord,  where  |he\  were  rusted  tight.  I' 
viouslv,  Ibe  several  members  meeting  al  I  he  join!  I 
been  fixed  in  relative  position  by  temporary  gui  el  pi 
connections,  and  by  pairs  of  3-in.  tie-rods  al  lop 
bottom  chords  and  by  -pacer  wedges  in  the  bottom  cho 
The  Inn  ing  mai  hi  no,  set  for  a  l-i'  ,.,  in.  hole  tfli 
work  Di  soon  or  the  old  pin  was  oul    II  got  through  wil 
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ile,  in  about  the  same  time  as  at  the  shop  trial. 

()i  examining  the  hole,  however,  it  was  found  that  the 

to    was  somewhat   rough ;  and    in   the   cutter-head   the 

-etid  cutter  was  found  broken.    Therefore,  the  finishing 

en  ;r  was  set  for  a  second  cut  about  0.01  in.  deep,  and 

tbJcompletion  of  this  cut  resulted  in  a  true  and  smooth 

licj.     The  13-in.  pin  was  then  driven  into  place  with- 

L  difficulty.     Two  of  the  three  webs  of  the  new  wind 

,hd  were  put  in  place  in  the  joint  as  the  pin  was  in- 

-e I'd,  leaving  one  of  the  outer  webs  to  be*  slipped  over 

projecting  end  of  the  pin  later. 

t   5 :  50   a.m.,    the    first    train    was    admitted    to    the 

:  _re  and  traffic  resumed. 

he  pin  in  question  was  that  in  the  downstream  truss 

:  he  Manhattan  end.     The  operation  will  have  to  be 

i  ated   three  times   for   the   upstream   Manhattan   and 

■two  Brooklyn  pins.     No  difficulty  or  delay  is  expected. 

he  work  on  the   land   span,,  including  the  construc- 

:n|  of  the  new  tower,  was  done  by  Snare  &  Triest,  of 

Fork,  under  contract.     The  control  of  this  work  by 

!    Department    of    Bridges    includes    a   most   carefully 

■'Tics  of  working  schedules  in  which  each   in- 

■dual  step  is  closely  specified  and  every  caution  as  to 

sequence  of  steps  or  proper  safety  provision 

it   each  step  noted  in  the  schedule  for  the  re- 

i  tivc  part  of  the  work. 

he  work  is  under  the  direction  of  the  Department  of 

Iges,    F.    J.    H.    Ivracke,    Commissioner,    Alexander 

Chief  Engineer,  A.  L.  Bowman,  Consulting  En- 

•  v.   L.    S.    Moisseiff,    Engineer  of    Design   and   J.   U. 

.  ghan,  Assistant  Engineer  in  charge  in  field. 
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IP'  1851,  when  the  first  American  patents  were 
n  out  for  current  meters,  more  than  fifty  device-  for 
leasuring  instruments  of  this  kind  have  been 
nted.  Of  these,  the  mosl  common  now  in  use  are 
Ft  e  Icy  and  Stearns  meter,  the  Haskell,  the  Price  and 
Kliis.  The  distinguishing  difference  in  these  is  that 
first  two  have  vanes  revolving  about  a  horizontal  axis 


.  l.     Vn  u  or  Current  Minus  Used  in  the 
Test 

.ins  or  screw   typo  on   the  left.      Price   or   cup 
type   en    the    right.) 


im   Rohh  St.,   Brooklj  ii.   N.    V 


and  have  a  screw-like  action,  while  the  last  two  have  cups 
revolving  about  an  axis  that  is  vertical. 

During  1912,  in  the  rating  tank  of  the  Hydraulic 
Laboratory  of  the  Rensselaer  Polytechnic  Institute,  under 
the  direction  of  Prof.  Lewis  F.  Moody,  the  writer  made  an 
exhaustive  set  of  experiments  involving  more  than  1100 
runs  to  determine  the  relative  merits  of  the  horizontal 
axis  and  vertical  axis  meters  when  they  were  subjected 
to  various  influences. 

The  tank  used  for  rating  the  meters  is  90  ft.  long,  '■'< 
ft.  8  in.  wide,  and  has  a  water  depth  of  3  ft.  6  in.  The 
ear  from  which  the  meters  were  suspended  was  hand  pro- 
pelled and  furnished  with  a  tachometer  fastened  to  one 
of  its  wheels  so  that  the  speed  could  be  observed  and  a 
constant  speed  maintained.  The  recording  device  con- 
sisted of  a  chronograph  with  three  pens  electrically  op- 
erated,  by   means   of  which    the    feel    traversed,  the   ecu- 
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Fig.  2.     Rating  Curves  op  the  Screw  and  Cup  Ti  pes 
of  Cuebent  Meters 

responding  seconds  of  tunc,  and  the  revolutions  of  the 
meter  were  obtained.  The  functions  feel  per  second  and 
revolutions  per  second  were  therefore  ascertained  with  the 
highest  degree  of  accuracy. 

The  Pteley  and  Stearns  model  meter,  chosen  as  typical 
of  the  screw-type  or  horizontal-axis  meter,  was  a  Buff 
and  Berger  instrument  No.  704,  having  a  3%-in.  diam- 
eter wheel,  and  is  shown  on  the  left  in  Pig.  1.  The  Price 
model  meter,  typical  of  the  cup-type  or  vertical  axis 
meter,  was  a  No.  23  Gurley  &  Co.  instrument,  with  a  cup 
circle  diameter  of  aboul  I  in.,  and  is  shown  on  the  righl 
in  the  same  view.  The  Buff  and  Berger  meter  is  made 
In  he  used  with  a  rod  only,  tin1  (lurloy  meter  with  - 
a  nil!  or  a  cable.  The  former  is  fitted  so  the  revolutions 
may  he  recorded  either  electrically  or  mechanically;  the 
latter  is  made  to  record  revolutions  acoustically  or  elec- 
trically through  a  special  waterproof  head.  Roughly,  tic 
l'o  l,  v  and  Stearns  meteT  makes  one  revolution  per  foot 
of  distance  traveled,  and  the  Price  meter  one-half  revo- 
lution. 

A  comparative  rating  curve  of  the  iwo  meters  is  shown 
in  Fig.  2.     Both  met<  rs  give  practically  a  straight  line. 
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but   the   results   of   the   Pteley   and    Stearns    meter   are 
slightly  more  consistent  than  those  of  the  Price. 

It  is  a  recognized  fact  that  cross-currents  in  a  stream 
introduce  errors  in  current-meter  readings.  To  deter- 
mine what  the  effects  of  such  currents  mighl  be,  a 
thorough  series  of  ratings  was  made  with  each  meter 
turned  at  various  angles  with  the  longitudinal  axis  of 
the  tank.  Fig.  3  gives  the  curves  obtained  when  the 
Fteley  and  Stearns  meter  was  turned  by  increments  of 
10  degrees  from  0  to  90  degrees,  and  Pig  I  curves  for 
the  Price  meter  similarly  treated.  The  revolutions  of  the 
former  may  be  seen  to  decrease  almost  proportionally 
to  the  number  of  degrees  turned.  The  latter,  the  Price, 
when  turned  with  its  head  to  the  left,  had  its  revolutions 
increased  but  when  turned  to  the  right  had  them  de- 
creased, a  peculiarity  doubtless  due  to  the  interference  of 
stream  lines  through  the  yoke  of  the  meter. 
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the  point   of  the  cups  was  near  the  side  as  the  car  1 
vanced  the  revolutions  decreased. 

To  determine  what  effect  the  side  swaying  of  a  rati- 
car  would  \\.\\e  on  the  rating  curve  of  meters,  a  spec! 
frame  was  constructed  by  which  an  oscillating  motl 
could  be  given  to  the  meters.  This  frame  was  worll 
somewhat  like  a  sliding  valve.  An  iron  flywheel,  tun 
at  the  rate  of  about  a  turn  per  second,  worked  an  iron  w 
fastened  eccentrically  to  the  wheel  on  one  end  andl 
the  frame  on  the  other  end.  The  meter  was  fastened^ 
the  frame  and  both  were  given  a  side-to-side  motion; 
the  car  advanced.  The  cup  meter  is  so  constructed  tbj 
it  records  positively,  no  matter  whence  the  current,  al 
its  revolutions  are  evidently  increased  by  this  motiy 
The  oscillating  motion  was  found  to  decrease  the  re-' 
lutions  of  the  screw-type  meter. 

Miscellaneous  tests  were  made  with  the  following  |* 
suits.  Rating  the  screw  meter  backwards  decreased  j; 
revolutions.      When   the   meters   are   only   partially  e« 
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Fig.  3.     Results  with  Scbew  Type 
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Fig.  -I.     Results  with  Cup  Type 


Figs.  3  and  l.     Cueves  Showing  the  Effect  of  Turning  Current  Meters  \t  Various  Angles 

,  i,     |\       ■:  the  r, ,.  i.-i    was  turned   to  the  left  or  to  the  right   with    Lie     same    resull    al    corresponding    angles.      In    Fig. 
-    obtained   by   turning    the  head   of  the  meter  to  the  left  and  those  below  the  rating 
ii    toward    the    right.) 


In  .,r.].  r  to  observe  whal  effect    ratine-  0r  using  meters 

at    differenl    depths   would   have,   a   series  of  tests  was 

in  which   lb"  meter-  were  placed   in  all  vertical  po- 

ail  ion  Qg   their  vanes  only  partly  immersed  to 

being  at  mar  the  bottom  of  the  tank  as  possible  to  pui 

them.     It  was  found  thai  both  meters  would  follow  theii 

•    rating  curves   in   all   ordinary  depths,   bul    thai 

arer  the  Burfai  e  than   1    ft.,  measuring 

from  the  center  of  wheel,  the  revolutions  i  f'  both  metei 

i  ed.  ami  when  broughl  nearer  the  bottom  than 

t;  in.,  the  revolui  i  e  Price, p,  meter  were  de- 

the  1  teli    .  oi    i  rev* .  met  r 

Rai  i  to  determine  tl ffect   of 

,  near  the  tnnel.     The 

tei    i   tml  ■  tut  ion  - 

than   USUal   when   placed   a-   la  ai    the  Bide  of   the  tank  as 

ble.     It  was  found  with  the  i  up  meter  thai   if  the 

1    oi  the  tan!,  a    the 

meter  ere  increased,  but  if 


ered,  as  in  very  shallow  water,  the  curves  are  very 
trie  and  the  curve  below    the  regular  rating  curve.  Cur 
for  the  cup  meter  are  the  same  whether  the  tail  is 
tached  or  not.     Huns  were  made  with  the  cup  meter  B 
pended  by  a  cable,  having  a   10-lb.  torpedo  weighi  K 
on  and  the  tail  attached.     Up  to  velocities  of  about  I 
per  see.,  the  curve  given  is  almost  the  same  as  the  reft 
ratine  curve,  bul   for  higher  velocities  the  revolution! 
increased.     Tins    is   probably   due   to   the  fact    thai 
component    of    velocity   Ilia     keeps    the   meter   back  8 
raises   it    up  also  turns  (he  cups  faster.     The  cup  As 
was  tilted  up  and  down  on  successive  runs  when  belli 
a   rod.     Curves   from  the  data  obtained  show   the  refD 
tion     to  be  decreased,  ami  lb. it    Ihe  decrease  is  the  It 
for  corresponding  angles  whet  tier  I  lie  meter  he  tilled  up 
down.  To  simulate  the  turbulent  conditions  often  fo 
in  channels,  tests  were  made  with  the  water  stirred  up 
the  path  of  the  meters.   Vlthough  hirbiditv  seemed  to  b 
lo  decrease  the  number  of  revolutions,  the  points  obtfl 
were  too  Irregular  to  give  a    ati  fn<  tory  <  urve 
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he   absurdities    resulting    from    bridge    competitions, 

iicularly  when  they  are  conducted  by  the  average  city 

cil,  come  to  light  every  time  a  competition  is  held. 

latest  which  has  been  brought  to  our  notice  is  in  a 

1 1  city  in  the  South.     There  were  five  entrants  in  the 

petition,    which    was    for   a    concrete    bridge   to   cost 

.it  $75/100,  but   the  council  narrowed  them  down   to 

ise  the  other  three  designs  were  ribbed  arches, 

according    to    the    council,    public    sentiment    was 

Inst  holes  in  a  bridge ! 

his  council  was  made  up  as  follows:  One  locomotive 

neer,   one   street-car    conductor,    one    drummer,    one 

I  ist,  one  insurance  man.  one  ice-cream  manufacturer, 

r,  one  drygoods  man.  and   one  lumber  dealer. 

iously,  they  were  epiite  competent   to  decide  upon  a 

ge  design.     With  unexpected  modesty,  however,  they 

■  called   in,  "to  decide  upon  the  respective  strengths 

!  be  two  designs,"   a   building  inspector   from   an   ad- 

nt  large  city. 

is  not  strange  that  such  results  as  this  are  common 
in   laymen   legislator-   or  administrators  meddle   with 
ig  matters.     \or  are  they  particularly  to  blame. 
times   when    ignorance   is   a   valid   excuse.      It 
•  seem  strange,  however,  that  our  engineering  societies 
not    make    an    effort    to   establish    some    standardized 
lice  in  such  matters,  so  that  at  least  the  excuse  of  ig- 
nite may  be  removed. 


Caardlaia^  aggsdiasft 

Ba©ck 


*sqpsv,iasii©ir&  aia 


n  the  laving  of  wood-block   paving,  there   is   perhaps 

■hing  which  gives  the  engineer  more  concern  than  the 

at   the  paving  may  some  day  "blow  up."     It  is 

■  ly  possible  by  proper  specifications  and   inspection  to 

io(l  material  and  to  have  it  well  laid.  The 
'  ible  from  "bleeding,"  which  frequently  occurs,  can  be 
tii  ii  care   of   by   covering   the    pavement    with    sand   or 

■  it  absorbents.     Systematic  application  of  grit   to  the 

in  slippery  weather  will   remove  the  objections 
ers.     It   is  rather  puzzling  to  an  engineer,  how- 
1  r.  to  know  what  to  do  to  prevent  the  rising  of  mounds 
iithe  street    looking   like   an    incipient    volcano,   the   re- 
nt   of  some  long-continued   soaking  rain   by  which   the 

live  become  thoroughly  sat  united, 
ihi  a  large  wood  pn\  ing  conl  raol  in  the  \  icinity  of  New 
Irk  City,  a   fierce  local  controversy  lias  arisen  and   the 

■  ifications  under  which  the  work   is  being  carried  out 

bitterly  attacked  by  those  who  are  endeavoring 

I itop  i In-  work.  One  of  the  points  which  has  been  raised 

I  these  ciities  i-  a  clause  inserted  in  the  specification  by 

engineer   for  the   direct   purpose   of  preventing   the 

wing  up  of  the  pavement  in  wet  weather,  especially 


on   parts  of  the   street   which   are   of   exceptional    width. 
The  clause  referred  to  reads  as  follows: 

The  blocks  shall  be  thoroughly  wet  by  immersion  in  suit- 
able tubs  or  tanks  of  water,  just  before  being  laid,  care  being 
taken  to  prevent  the  water  becoming  a  nuisance  or  doing  any 
damage   to  the   work. 

The  critics  claim  that  the  extra  labor  in  handling  in- 
volved in  this  requirement  will  add  some  $4000  to  the 
cost  of  handling  the  4,000,000  blocks  and  over  required 
for  this  work.  We  quote  from  one  of  these  critics  as 
lollows  : 

I  have  never  known  newly  creosoted  blocks  to  be  dipped 
in  water  before  laying,  although  I  have  heard  of  blocks  when 
have  been  held  back  from  being  laid  for  a  long  time,  and  ex- 
posed to  the  weather,  being  thus  dipped.  I  have,  however, 
laid  creosoted  blocks  which  have  been  exposed  for  two  years 
without  wetting  them  and  had  no  trouble  with  the  pavement 
expanding.  To  dip  fresh  oil-treated  blocks  in  water  would 
be  useless. 

It  would  seem  to  us  very  doubtful  whether  freshly 
creosoted  blocks  would  absorb  enough  water  by  dipping 
before  laying,  to  be  worth  the  trouble  and  expense  of 
attempting  it. 

It  would  be  exceedingly  interesting,  we  believe,  if  the 
Bureau  of  Standards  would  make  some  such  tests  upon 
the  stresses  in  wood  paving  due  to  expansion  as  they  have 
made  on  concrete  paving.  There  is  considerable  evi- 
dence to  indicate  that  a  blowup  from  expansion  is  most 
apt  to  occur  when  rain  follows  a  long  period  of  ex- 
tremely dry  and  hot  weather,  during  which  the  blocks 
become  thoroughly  dried  out  and  -and  and  dirt  till  the 
joints,  so  that  when  the  pavement  is  again  expanded  by 
moisture,  the  slack  has  been  taken  up.  so  to  speak.  If 
lb  is  is  a  correct  diagnosis,  it  would  seem  that  systematic 
sprinkling  of  wood-paved  streets  during  dry  weather 
might  be  an  important  safeguard  in  preventing  trouble 
when  the  drought  is  broken. 


T^!r&!i&©Il  LaEanira^  gv.E&dl  TuBBaira©Il 


While  the  use  of  concrete  or  brick  lining  for  tunnels  is 
common  on  Eastern  railways,  in  the  West  a  very  large 
majority  of  railway  tunnels  are  lined  with  timber.  \- 
liine  goes  on  and  the  timbering  begins  to  reach  the  limit 
of  its  life,  the  matter  of  putting  in  a  new  and  permanent 
lining  comes  up  frequently  as  a  problem  for  the  engi- 
neer. While  a  permanent  lining  (rather  than  a  renewal 
of  the  timbering)  will  be  warranted  in  most  cases  it  is 
well  to  note  that  the  Cost  would  often  have  been  prohib- 
itory at  the  time  of  the  original  construction  of  the  tun- 
nel. Recent  work  in  building  concrete  lining  on  the 
Southern  Pacific  Ry.  is  described  elsewhere  in  this  issue. 

An  objection  to  timber  lining  is  the  danger  of  the  tim- 
bering catching  fire,  thus  blocking  traffic  and  often  caus- 
ing extensive  caving  of  the  tunnel.  Such  a  case  was  de- 
scribed in  our  issue  of  Jan.  1,  101  I.  (be  fire  being  started 
by  burning  brush  at  the  tunnel  entrance.  The  tunnel  lin- 
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ing  fires  set  by  locomotive  sparks  appear  to  be  surprising- 
ly infrequent. 

The  danger  is  minimized  also  when  oil  fuel  is  used,  as 
the  engines  then  throw  very  few  sparks.  We  are  informed 
that  on  the  coast  lines  of  the  Southern  Pacific  System 
where  nil  fuel  is  used  exclusively,  there  has  been  very  lit- 
tle trouble  from  tunnel  fires,  and  that  in  no  case  has 
such  a  fire  been  traced  directly  to  engine  sparks.  The 
duet'  danger  is  from  outside  grass  or  brush  fires  spread- 
ing to  the  tunnel,  as  in  the  ease  noted  above.  To  provide 
against  this,  it  is  the  practice  to  keep  grass  and  scrub 
removed  within  a  distance  of  100  ft.  from  the  portal. 
while  each  portal  is  equipped  with  water  barrels  and 
buckets  and  a  ladder,  and  in  dry  season  extra  patrolling 
of  the  line  is  done. 

Our  record  of  tunnel  fires  is  limited,  but  we  note 
the  following.  In  1909,  tunnel  Xo.  9  on  the  Shasta  Di- 
vision of  the  Southern  Pacific  (near  Marysville,  Calif.) 
was  set  nn  fire  presumably  by  a  fusee  thrown  out  care- 
lessly  by  a  trainman.  The  fire  was  extinguished  before 
much  damage  was  done  to  the  timbering,  but  the  tunnel 
could  not  be  used  at  once  on  account  of  the  caving  in  of 
the  portal.  It  was  possible  to  lay  an  outside  track  around 
the  tunnel  and  traffic  was  not  materially  interfered  with. 
The  Atchison,  Topeka  &  Santa  Fe  Ry.  was  obstructed  in 
1908  by  the  burning  of  the  Franklin  Tunnel  in  Contra 
(  osta  county.  Calif.  Conditions  were  such  that  traffic 
was  detoured  and  the  tunnel  was  left  to  burn  itself  out; 
it  was  out  of  commission  for  about  six  months.  A  portion 
of  the  timber  in  the  Big  Horn  Tunnel,  a  few  miles  south 
of  Billings.  Mont.,  on  the  Yellowstone  Division  of  the 
Northern  Pacific  R.R.,  burned  about  1900.  In  this  case, 
also,  traffic  was  passed  around  the  mountain. 

The  fire  danger  is  much  greater  in  snowsheds  than  in 
tunnels  because  openings  are  more  numerous,  so  that 
there  is  liability  of  free  air  currents  tn  fan  any  sparks 
into  a  blaze. 

Referring  again  to  the  Southern  Pacific  Ry.,  we  are 
informed  that  practically  all  the  tunnels  on  the  system 
are  lined  with  timber,  with  the  exception  of  five  tunnels 
with  brick  and  concrete  lining  on  the  Bay  Shore  cutoff. 
south  of  San  Francisco,  which  was  built  in  1907-08.  In 
recently  buill  tunnels,  however,  the  practice  is  to  use  a 
masonry  portal  and  concrete  lining  for  a  distance  of  50 

to  300  ft.,  partly  to  SUpporl  the  lo08er  material  near  the 
entrance  and  partly  to  eliminate  the  danger  from  outside 
fires.  Where  extensive  repairs  are  required  a1  the  older 
tunnels,  it  i-  the  policy  to  replace  the  timber  portals  by 
nd  to  put  in  a  certain  length  of  concrete  lining 
at  each  end,  in  the  same  vvav  as  a1   new  tunnels. 

Railway  Freiglhtt  Raftes 
and  Prosperity 

I,,  the  (.pinion  of  those  besl  competent  io  judge,  the 

or  v,  hi  ile  i   the  latter  hair  of  1914   ie  to  h  itness  a 

revival  in  business  activity  depends  more  than  anything 

Hon   whether  thi    railwa}     are   h 
their  prayer  granted  for  an  increa  i   dj    ■  ' .    in  I  heir  a\ 
■ 
I  rom  one  point  of  >  iew,  i1  m     isurd     w  hal 

.    to  the  rest  of  the  buainet    i  om 

i. limit  v  whether  the  money  h  huh  this  increi 

would   involve,   i  the  hand     of  the  ahip- 

oe     into  the  railw  a     treasury!      I  fere,  Pot  ex 


ample,   is   a   cement    manufacturer.     The   freight  clu'a  I 
on  cement   is  a  large  proportion  of  its  final  cost  to§i 
user.    If  5%  is  added  to  the  freight  charge  on  all  cerrl 
shipments,    then   cither   the   cement    manufacturer  nfl  : 
make  that  much  less  profit  on  his  year's  business,  or  I 
dealer  in  or  user  of  cement  will  have  to  pay  a  higher  pit 
for  it.     Whichever  party  gets  the  money,  it  will  be  sr't 
anyway. 

It  is  not  merely  then,  because  it  will  cause  more  mol 
to  be  spent  in  the  community,  that  this  advance  of  J 
on  railway  freight  charges  will  firing  about  business  pi 
perity.  The  explanation  for  the  claim  that  increajl 
freight  rates  will  bring  about  a  revival  of  business  n:|4 
be  sought  rather  in  the  moral  effect  of  such  an  advail 

Every  business  man  understands  that  the  existence! 
a  bankrupt  concern  or  a  concern  dangerously  near  bai- 
ruptcy  in  a  community  involves  risk  of  loss  to  all  ie 
other  concerns  doing  business  with  it,  and  eventual 
the  chain  extends  throughout  the  whole  commun  ■ 
There  is  abundance  of  proof  that  the  railways  as  a 
while  not  by  any  means  on  the  verge  of  bankrupt 
working  with  so  small  a  margin  of  profit  that  their 
eial  condition  is  a  menace  to  the  whole  business  worli 

The  reasons   for  this  condition  have  been   many  till 
set  forth  and  ought  to  be  well  understood  by  every 
telligent    man.      Briefly   summarized,   the    railways   hi 
year  after  year  been  compelled  by  the  State  and   Fed 
authorities   to   sell   transportation    at  lower   prices, 
the  same  time,  the  prices  they  have  had  to  pay   Ear 
material  and  supplies  have  been  steadily  rising  and 
wages  of  railway  labor  have  been  forced  up  by  leaps 
bounds,  not  only  by  the  increased  cost  of  living  and 
general    rise    in   wage    scales    in    all    industries,   but   utie 
compulsion  from  the  strong  railway  labor  unions. 

It  is  undoubtedly  true  that  there  have  been  promjj 
examples  of  the  looting  of  railway  companies'  trej 
by  those  in  control;  and  there  has  also  been,  in  the 
more  or  less  neglect  of  the  rights  of  the  public  and  of 
rights  of  employees.  Now,  however,  the  pendulum 
swung  to  the  opposite  extreme.  Railways  have  been 
polled  by  legislation  to  increase  their  expenses  by 
million  dollars  for  purposes  which  do  not  return 
public  a  benefit  at  all  proportionate  1"  their  cost.  Th 
indeed  cue  of  the  penalties  we  have  to  pay  for  state 
i  >ol  of  public  ui  ilities. 

It   cannot   too  often   be  insisted   upon  that   in  the 
run.  those  who  travel  and  ship  goods  by  rail  and  evefl 
v.  ho  sells  and  buys  the  goods  shipped  by  rail,  which 
eludes    every     individual     in     the    community,    must 
the   entire   expense   of   carrying  on   our  great    transpe 
lion  systems.      The   legislator  who  votes  to  put    the  el 
expense  of  grade  crossing  removal  upon  the  railway 
panics,    for   example,    does    mil     realize    thai     in    Ihe 
run    his    COn8tituent8    will    have    Io    pay    Ibis    cost    ot 

their  own  pockets. 

The  popular  idea,  of  course,  is  Ilia!  these  increased 
pinses,  which  arc  loaded  upon  Ihe  railway  tivasiirv 
stale    legi  laturee    ami    railway    commissions    and    H 


unions    will    all    come   cut    of    Ihe 

bondholders    ami   stockholders. 

I  hat   stand    in   the   way  of  such   a    r 

eral   constitution,  which   declares 

shall    nol    be   laken    for   public    use 


ketf 


the    riiilw: 

There  arc  two  Him 
-.ill.  One  is  Ihe  Fe. 
( li.it     private    proper 

h  nl I    jui  compel 


Nation ;  the  other  is  the  public  necessity  thai  ihe  raill 
hall  not  become  bankrupt.    The  railways  requir 


itui 
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lions  of  fresh  capital  invested  in  their  great  plants 
ake  tare  of  the  increase  of  traffic.  This  is  necessary 
in  the  interest  of  the  railway  company  merely,  but 
the  interest -of  every  farmer  and  manufacturer  and 
icr  and  mechanic. 

he  farmer  is  in  favor  of  increasing  the  taxes  on  the 
roads  and  votes  for  a  legislator  who  introduces  a  full- 
rain  law ;  but  the  farmer  would  be  a  very  much  dis- 
ted  man  if  he  were  unable  to  ship  to  market 
crop  of  peaches  or  grain  or  cattle  because  a  bankrupt 
way  had  not  cars  enough  to  cany  his  shipment  when 
i*as  ready.  But  in  order  that  the  railways  may  have 
i  enough  to  carry  the  steadily  increasing  volume  of 
>ments,  the  yard  room  in  which  to  handle  these  cars, 
freight  stations  sufficient  to  handle  the  freight  with 
congestion,  such  as  blocked  the  whole  wheels  of  in- 
try  in  many  parts  of  the  country  in  the  fall  of  1907 — 
order  that  the  railways  shall  be  able  to  pay  for  all 
•e  necessary  things,  it  is  absolutely  essential  that  they 
1  be  able  to  go  to  the  investor,  the  savings  bank,  the 
trance  company,  the  man  who  saves  a  little  money  for 
old  age.  and  induce  them  to  buy  the  stocks  or  bonds 
lotes  of  the  railway  company. 

.'o  small  part  of  the  present  business  depression  is 
lout  doubt  due  to  the  fact  that  public  confidence  in 
railways  has  been  greatly  shaken  by  the  events  of  the 
two  years.     There  is  no  lack  of  money  available  for 
atment,  even  in   these   times   of   universal    extrava- 
c.    Were  the  United  States  government  to  offer  hall 
llion  of  its  bonds  in  the  market  tomorrow  at  even  the 
rate  of  3%,  there  can  be  little  doubt  that  the  entire 
■■  would  be  subscribed  at  once.     The  railways  of  the 
ltry  are  in  great  need  of  additional  capital  to  make 
.-sary  improvements  and  extensions  for  the  economi- 
ininlliiig  of  traffic.     Railway  investors,  not  only  in 
country  but  the  world  over,  are  watching  intently 
ee  whether  this  moderate  increase  in  traffic  rates  will 
;anctioned  by  the  Interstate  Commerce  Commission, 
anted,  there  is  good  reason  to  believe  that  the 
Id's  treasuries  will  be  unlocked  to  supply  the  reason- 
needs  of  American  railways.     Should  it  be  refused, 
ever,  there  would  result  a  destruction  of  public  con- 
nee   in    railway   investments,   the  disastrous  effect  of 
h  is  would  he  difficult  to  overestimate. 


sibfle  §<n>u35P<ce  off  Dsj.iag|eff'  nna 

here  is  a  railway  bridge  within  a  do/en  miles  of  \'nv 

Dk  City,  over  which    many   I'a-t    passenger  trains   run 

ii  h   rocks  on   ii-   foundations  and  churns  some 

up  and   down    under  each    passing   train. 

•  lember  of  the  editorial  stall'  of  this  journal  stood  be- 

■  >  and  watched  its  movements 

.ivy  train.     He  saw  the  heavx  steel  columns  on 

of  the  In  i   out    sideways  and   -ink 

I  ii  into  the  ground  a   lingcr's  breadth  as  the  weigh!  of 

locomotive  came  over  them,  ami  then  recover  slightly 

down  anew  ns  each  truck  crossed  overhead. 
lie  bridge  i  arries  a  double  l  rack  railway  over  a    '  reel 
of  jrirdei  ix  sled  columns.  It 

I   eiiici  hound" — to  borrow  a  railway   trackman'    term. 


The  two  columns  under  the  center  of  the  bridge  are  al- 
ways in  bearing.  The  outside  columns  are  only  in  hear- 
ing when  the  train  weight  is  over  them. 

How  long  the  bridge  has  been  in  this  condition,  we  do 
not  know  and  the  extreme  probability  is  that  nobody- 
knows.  In  fact,  the  discovery  that  the  whole  bridge  was 
seesawing  under  trains  was  not  made  by  any  official  of 
the  railway,  so  far  as  we  are  aware.  It  is  safe  to  say, 
however,  that  the  bridge  will  not  be  allowed  to  continue 
to  wiggle  in  that  perilous  and  destructive  manner  under 
its  loads  any  longer  than  necessary  to  bring  a  force  on 
the  ground  and  make  repairs. 

But  a  question  of  greater  interest  even  than  the  dan- 
gers in  connection  with  this  particular  structure  is  what 
caused  it  to  get  into  this  condition  ?  The  bridge  is  sub- 
stantially constructed.  It  has  been  in  service  only  a 
dozen  years  or  so,  during  which  time  the  loads  upon  it 
have  not  materially  increase.!.     Why,  then,  should   the 


t*a    fsa 


footings  under  its  side  columns  have  settled  more  than 
those  under  its  center  columns? 

It  has  seemed  to  us  that  the  answer  to  this  question 
is  of  much  importance  to  bridge  engineers,  for  the  analy- 
sis we  have  made  indicates  that  what  has  happened  to 
this  bridge  is  very  likely  to  happen  to  any  bridge  of  sim- 
ilar design.  To  aid  in  understanding  the  analysis,  the 
accompanying  diagram  plan  and  elevation  of  the  struc- 
ture is  printed.  As  there  shown,  the  supporting  bents  of 
this  viaduct  are  three-column  braced  bents.  Such  bents 
are  subject  to  a  peculiar  ell'eet  not  discussed  in  the  hooks. 
and  (so  far  as  we  arc  informed)  not  recognized  by  bridgt 
engineers. 

A  three-column  benl  carrying  a  double-track  super- 
structure is  affected  unequally  in  its  several  columns  by 
the  usual  (rain  loading.  Only  the  side  columns  are 
subjected  to  full  stress  when  a  train  crosses  the  bridge; 
the  middle  row  of  columns,  being  uecessarily  designed  for 
double-track  loading,  are  stressed  to  hut  one-half  their  ca- 
pacity, except  in  the  rare  even!  of  two  trains  passing  over 
the  bridge  simultaneously. 

So  far  as  the  steelwork  is  concerned,  this  difference  of 

loading  has  no  import) whatever,  hut  the  foundation 

may  be  tffected.     I  f    as  is  currenl  practice  in 

bridge  design     the   foundai i     proportioned    for  the 

maximum  load-  which  may  come  on   il-  several   pan--. 

then   the  earth   under  the  outer  columns  of   the  bent   will 
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normally  be  under  heavier  loading  than  that  under  the 
middle  columns.  Settlement  (or  soil  compression)  may 
be  expected  to  be  proportional  to  the  loading,  i.e.,  the 
outer  columns  are  likely  to  crush  down  more  than  the 
middle  columns. 

A  viaduct  on  rock  foundations  would  be  obviously  free 
from  this  condition  and  the  same  thing  would  be  true  of 
certain  other  kinds  of  foundation — those  which  are  prac- 
tically unyielding.  But  footings  on  earth  are  virtually 
Mire  to  be  subject  to  slight  compression. 

Consider  a  traffic  of  fifty  trains  a  day  in  each  direc- 
tum. The  outer  columns  of  the  three-column  bent  are 
subjected  each  day  to  fifty  successions  of  full-load  im- 
pacts, while  the  middle  column  receives  100  half  loadings. 
The  rare  ease  of  full  load  on  the  middle  column  occur- 
ring possibly  once  a  week  may  be  left  out  of  account  in 
the  comparison.  Obviously,  the  50  full  loadings  will 
have  greater  compressing  or  tamping  action  than  the  100 
half  loadings,  at  least  in  all  eases  except  where  the  unit- 
load  on  the  foundation  footings  is  especially  conservative. 

Thus,  the  conditions  are  clearly  such  as  to  create 
looseness  at  the  outer  footings,  i.e.,  to  make  the  bent  hog- 
backed  or  rocking.  Further,  so  soon  as  any  slight  rock- 
ing tendency  begins,  the  outer  columns  will  chum  up 
ami  down  under  traffic,  and  the  rocking  condition  will  be 
rapidly  intensified. 

Bents  of  the  kind  under  discussion  are  almost  without 
exception   full    braced :    moreover,    they   may   have   their 


cap  girder  continuous  across  the  three  columns.  H 
Mich  a  bent  will  l»e  affected  by  settlement  of  the  ou 
columns — the  danger  of  b  aaking  its  back,  or  of  teari 
apart,  or  of  sudden  failure  under  a  train — may  be  p 
tured  according  to  judgment  and  fancy.  We  need  l 
enter  info  this  phase  of  the  matter:  The  essential  fi] 
is  that  the  rocking  or  hogged  condition  is  one  of  i 
mediate  danger. 

Unless  we  have  grossly  overdrawn  our  sketch  of  con' 
turns,  the  direct  conclusion  must  be  that  three-cohu 
bents  as  described  should  never  be  made  continuous 
full-braced.  Still  better,  three-column  bents  should 
avoided.  As  a  minimum  requirement,  the  footings  shot 
be  proportioned  for  very  low  unit-loading,  and  preferal 
on  a  basis  of  double-track  loading  for  all  columns.  T 
principle  is  now  well  established  in  building  constri 
lion,  that  foundations  should  be  proportioned  so  as  to 
uniformly  loaded  under  the  average  permanent  lo| 
(which  usually  means  under  dead-load).  The  three-ci 
mini  bent  gives  occasion  to  apply  an  analogous  princip 

Referring  back  to  the  little  viaduct  whose  rocking  bet 
we  have  observed,  as  stated  at  the  outset,  we  do  not  p 
fess  to  know  certainly  the  cause  for  its  dangerous  coir 
tion.  Pending  a  thorough  investigation,  nobody  knm 
We  do  not  mean  to  assert,  therefore,  that  the  load-re 
tions  above  sketched  are  necessarily  the  cause  of  its  roi 
ing,  though  such  is  our  belief.  But  we  submit  the  cs 
as  to  the  three-column  bent  on  its  intrinsic  merits. 
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Sir    -The    article,    •'Failure   of    Concrete    Poles    during 
Blizzard,"  in  your  issue  of  Apr.  23,   I'.M  I.  p.  928,  seems 

to  the  writer  to  be  open   t isconstruction,  in  that  it 

might  be  inferred  thai  the  poles  were  cither  of  improper 
matei  ial  or  design  for  the  sen  ice  in  quesl  ion. 

Ii  !-  true  thai   the  statemenl   is  made  thai  "it  may  be 
noted  thai  the  poles  in  question  were  designed  for  tighter 
loading  than  they  were  carrying  at  the  time  of  their  fail- 
en  ."  bul  it  would  have  be  in  fairer  to  the  telephone  com- 
panj  to  emphasize  the  fact  thai  the  loading  which  caused 
presumably  three  or  four  limes  the  load  Eoi 
o  hich  ili"  poles  ''ere  de  igned.     1 1  is,  of  course,  difficult, 
.    impo    '!■!''  to  accuratelj    3tate  the  loading  which 
red  on  an)   particular  structure,  or  group  of  struc- 
ture    d -  the  blizzard,  but   ii  would  appear  Er the 

known  quantities  of  ice  and  the  reported  wind  velocities 

thai    thi  I       111 al    loadings. 

I',  i  onally,   the   writi  i    i      omevi  hat     kepi  ical   of   the 
.  laim  that  the  weather  bureau  velo<  ities,  «  hi  h  are  a  cer 

on  tall  biiildin.L's,  would  actually  have  been  E I 

hi    ground.     Further,  it   must 

be  home  in  mind  thai  the  loading  i  au  ing  Failure  may 

[inal   I I    due  to 

-  |     i     to  b   I  •  i 1  1 1     '  ■  m  i  1 1  i  '    loading 
eleph  ill         tailed  cannot  be  i 

loads,  and  1  here  «  ill   I  here 
coi     tlernbli    proportion  of  broken  wire  .  I  here 


is  a  reasonable  question  as  to  how  much  stress  resu 
from  a  high  theoretical  transverse  loading,  and  how  mil 
is  in  reality  caused  by  the  much  greater  stresses  fn 
dead-ended   w  ires. 

R.  D.  Coombs 

30  Church  St..  New   York  City,  Apr.  29,   1914. 

|  In  order  to  avoid  a  misunderstanding  of  the  behavi 
of  the  experimental  concrete  poles  near  Jit.  Holly. 
ina\  be  well  to  emphasize  the  fact  that  all  of  the  pol 
were  purposely  set  ami  loaded  so  as  to  note  their  i 
sistanee  to  combined  wind  and  sleet.  Our  corresponde 
overemphasizes  Hie  disparity  between  the  design  and  I 
failure  loads  on  the  poles  in  question.  Il  is  our  imdi 
standing  that  the  maximum  loads  (at  the  center  oi  t 
cross-arm  system)  during  the  storm  did  not  exceed  ;" 
He  per  sq.in.,  whereas  the  poles  were  designed  for  BE 
timate  of  2000  lb. 

The  actual    loading   is  estimated    from   the  behavioi 
the  wooden    poles  ,,n   the  same  line.      These  wen    mail 
of  ebesnul    set    iii    recent    yen rs  to   replace  the  cedar  pol 
plai  ed    when    the    line    was    built.      These    cho  ill 
when  new,  would  break  at   horizontal   loads  of  I  n 
to    Kino    lb.     As    II icy    bad    sull'ered    comparatively   litl 
decrease    from    Ihcir   original    strength    and    as    vcrj    n 
of   them    failed,    il    seems   i  nl'e    to   i  oliclllde    that    the  pol 
in    this   section    "ere    not    loaded    appreciably   above   BO' 
lb. 

A  number  of  the  poles  which  failed  were  injured  mo 
or  Ii       in  transportation  to  the  line.     These  injured  pol 
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e  patched  on  the  ground  in  order  to  gain  information 

.he  possibilities  of  making  good  such   injuries.     Very 

f(   of  the  repaired  poles  were  among  those  which  broke. 

|  s  is  presumably  due  to  locations  which  protected  them 

this    particular    storm.     Such    patched    poles    as    did 

ik.  had  received  only  light  repairs  and  there  was  no 

ication  that  the  patches  had  a  determining  effect  upon 

lit  at  which  the  pole  broke. — Ed.] 

... 

sir — I  read  with  great  interest  the  editorial  in  your  is- 

|  of  Apr.  23,  on  the  '"Burden  of  Costly  Passenger  Ter- 

i  ials."     I  am  a  daily  commuter  through  the  Chicago 

■Northwestern  station  in  Chicago.     This  is  a  handsome 

aiding,  but  it  is  obvious  to  anyone  who  gives  the  mat- 

;    a   slight   amount   of   study   that    many   hundreds   of 

Hiusands  of  dollars  were  spent  on  this  terminal  unneces- 

Jily,  and  naturally  the  burden  must  fall  on  the  people 

lot   only    the    terminal,    but    other    parts    of    the 

_     &  Northwestern  R.R. 

We  will  soon  see  the  beginning  in  Chicago  of  eonstruc- 

i  ii  of  the  new  Union  Station,  to  be  used  by  the   Penn- 

rania  lines,  the  C,  B.  &  Q.,  the  C,  M.  &  St.  P.  and 

Ii  Chicago  &  Alton.     It  is  to  be  hoped  that  those  hav- 

j»  charge  of   this  extensive   work   may  be  made   to   see 

wisdom  of  eliminating  to  at  least  a  reasonable  extent. 

iditures  which  do  not  directly  contribute  to  the 

ility  of  the  station,  and  the  comfort  and  convenience 

I  the  passengers.     In  my  opinion,  the  traveler,  whether 

going,  cares  about   \r[    for  architectural  effect 

lar   features   and    !»'.ir;     for    utility,   convenience 

Id  comfort.     In  son f  our  large  stations  the  deigners 

larentlv  reversed  these  pert-entases. 

A.  F.  B. 
Chicago.  Apr.   30. 

:*: 
i%K5ic]h©B;'='B©lti  T©Easa@!m  aim  §£©©! 


I   ferring  to  the  arl  iclc  by  R.   Fleming  in  your  is- 

i   of  Apr.  30,  on  "Ancbor-BoU  Tension,"  1  should  like 

a   method  of  analysis  thai   is  quite  simple  and 

-ily  understood.     Furthermore,  ii  is  a  logical  method  of 

(jportioning  anchor  bolts.     It  shows  the  stress  that  may 

led    in    an    anchor    bolt:    the    stiv-s    that    would 

f  the  anchor  bolts  were  so  many  steel  legs 

■  b  equally   loaded    before   any   wind    bending   moment 

ms  applied. 

Ml     The  weight    IV  of  the  stark  will  put  a  eompres- 
"ii  in  each  of  t lie   \    legs  or  bolts  equal  to  II'  -:-  .V. 

The  wind  moment   .1/   will   put  a  tension  S  in  the 
to  in.-  bolt  to  the  windward  side  equal   to 

•.'.1/     :     //Y. 
|  H    I!  i-   He-   radius  of  tne  bolt    i  ircle.     Tins   tension 
I  the  above  compression   is  the  net   tension  on  lb"  bolt. 

lb       mi  one  of  the  method 

v  Mr.   Fleming  and   \>\    Hie   Editor,  namely,  51  i 
The  condition   e>  isting   in  an  arc  of  the  shell   "occu- 
i'i"  anchor  bolt  on  the  windward  side  (tic  arc 
wring  half  way  to  the  two  adjacent   bolt-)    ig  tl 

mdition.     In  this  arc,  it  is  e\  ident  that  there  i- 

i    OIle-.Yr/l    of    the    WCIglll     II'. 


In  the  writers  book.  "Concrete,"  p.  395,  he  derived  the 
foi  mu  la 

S   =   '2.1/  -=-  h'X 

This  gives  the  tension  on  the  shell  of  a  circular  tube 
m  bending  between  two  bolts  or  rivets,  in  a  circle  of  .V 
bolts  or  rivets,  or  the  extreme  stress  on  one  of  Hiese  bolts 
or  rivets. 

Exactly  the  same  method  is  used  by  the  writer  to  find 
the  tension  in  a  rod  reinforcing  a  concrete  chimney.  The 
resultant  tension  on  the  plain  concrete  chimney,  between 
two  radii  on  the  windward  side,  is  found:  then  a  rod  is 
placed  in  this  space  to  take  that  tension  and  relieve  the 
concrete.  Nothing  could  be  more  simple  and  direct  and 
logical  than  this  method. 

The  last-given  equation  is  very  useful  for  many  cases 
of  tubes  in  bending.  A  pipe  coupling  in  bending,  the 
rivets  in  the  splice  of  a  pipe  carrying  a  load  across  a 
stream:  these  can  be  solved  very  readily  by  it. 

Edward  Godfrey. 

Monongahela  Bank  Bid"...  Pittsburgh,  I'enn., 
May  3,  1914. 


Sir — Referring  to  the  article  in  Engineering  X'ews. 
of  Apr.  30,  by  G.  G.  Ommanney,  entitled  "Supervising 
the  Execution  of  Large  Contracts  to  Protect  the  Clients' 
Interests,"  I  take  the  liberty  to  reply  from  the  stand- 
point of  "Managing  the  Execution  of  Large  Contracts 
to  Protect  the  Clients'  Interest,"  which  includes  the 
system  as  laid  down  by  Mr.  Ommanney,  with  an  impor- 
tant addition — a  monthly  statement  (during  the  progress 
of  the  work)  of  actual  costs  compared  with  estimated 
CI  sts. 

A-  manager  for  a  contracting  corporation,  doing  work 
both  on  the  ••lump-sum"  basis  and  the  "percentage" 
basis.  I  found  it  necessary  to  employ  such  a  system  for 
all  work.  Whether  the  owner  places  an  inspecting  en- 
gineer on  the  work  or  not.  the  owner  has  to  be  satisfied 
of  honesty  and  integrity  in  the  conducting  of  the  work. 
For  tins  reason,  the  contractor  finds  it  to  his  advantage 
to  have  an  inspector  on  the  work,  or  if  not  during  the 
I  regress  of  the  work,  a  general  auditing  ai  t1!"  comple- 
tion by  a  competent  engineer  or  architect.  For  tin'.-,  a 
proper  system  of  records  and  monthly  statement-  must 
be  kep(  up  during  the  progress  of  the  work.  Besides,  the 
manager  requires  an  accurate  monthly  statement  of  ac- 
tual costs  compared  with  estimated  costs  for  his  own  use 
in  guarding  efficiency  in  the  different  works  and  for  ob- 
taining Mini  costs  for  estimating  labor  and  incidental 
-""■  C  ib"  manager  be  in  a  contracting  company, 
such  a  statement  is  ready  at  any  time  to  show  an  officer 
of  the  company  or  its  board  bow  the  work  is  running. 

Whether  the  actual  cost  comes  »\'  to  or  exceeds  the 
estimated  cost.  Mr.  Ommanney  passes  over,  leaving  that 
to  a  bonus  or  forfeitun  i   the  i  ontract.  Such  a 

contracl  is  not  a  purely  percentage-basis  contract,  but 
a  kind  of  cross  between  a  percentage-basis  and  lump-sum 
i  "in  rai  i.  and   leaves  a  b]    which   the  owner  is 

exposed  to  advantages  the  contractor  may  take.  The 
owneT  docs  not  want  at  the  completion  of  the  work  to 
or  for  varial  ion  between  estimate  and  ac- 
tual cost,  nor  to  be  lined  himself  for  "extra  work."  The 
owner  should  know  each  month  exactly  how  the  actual 
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costs  compare  with  the  estimated  costs,  (hat  he  may  con- 
trol the  expenditure  by  ordering  cuts  or  additions. 

Time  of  completion  is  a  feature  often  embodied  in  a 
clause  with  penalty  of  a  line  Because  a  fine  without 
bonus  is  illegal,  most  contracts  are  drawn  up  with  sub- 
stitute words  as  "liquidated  damages"  in  place  of  the  il- 
legal word  "fine."  Such  arrangements  often  lead  to  un- 
scrupulous dealings  and  do  not  give  the  owner  what  is  in- 
tended— the  completed  building  at  a  certain  time.  Own- 
ers do  not  want  to  contract  for  lines,  whether  called 
"fines"  or  by  some  equivocal  term  of  the  same  meaning. 
Owners  desire  a  date  to  count  on  for  the  completion,  and 
want  the  building  at  that  time.  If  the  time  has  been  cal- 
culated for  an  economical  speed  of  construction,  it  is  to 
the  advantage  of  the  contractor  to  complete  by  that  time. 
Tie  owner  may  find  it  convenient  to  pay  an  extra  price 
to  have  the  work  pushed. 

One  architect  claims  to  have  solved  the  problem  of 
time,  by  requiring  an  estimated  schedule  of  procedure. 
Thus  when  the  work  falls  behind  any  month,  additional 
men,  overtime  or  night  work'  may  be  resorted  to,  to  bring 
tiie  work  up  to  schedule,  if  it  is  advisable  to  pay  the  extra 
cost  of  such.  Or,  if  that  is  not  considered  necessary,  the 
i  wner  knows  each  month  the  progress  made  and  how 
much  the  time  for  completion  needs  to  be  extended. 

The  percentage  system  is  no  longer  hypothetic:  it  has 
proven  to  be  a  most  satisfactory  form  of  construction 
contract  and  is  used  by  some  of  the  largest  companies. 
Eliminating  chance  from  the  contract  and  employing  a 
proper  system  with  monthly  comparisons  of  actual  and 
estimated  costs,  the  owner  requires  the  services  of  a  man- 
ager, experienced  in  estimating,  purchasing,  making  sub- 
contracts and  administrative  work,  lint  the  owner  needs 
t.  pay  only  the  manager's  salary  and  expenses;  not  an 
insurance  premium  to  cover  risks. 

Frederick  0.  Lewis. 

Garden  City,  X.  Y.,  May  •">,  L914. 


'I'll,    concreting   plant   described  in   the  article  "Concreting 

oi    New  s'l   .i   Plant   Building,"  "Engineering  News," 

Maj    9,   1914,  :'.   1023,   was   Installed   by  the  Pneumati'    Concreti 

Co.,     New     Y'uk    and    Chicago,    which    is    lessee    and 

i    -i    iii     Concreti    mi-.mil-   &  Conveying  Co.  of  Chicago. 


Vproi i     recent      irticlea    in    these    columns    regarding 

ol    employment    I ■ condil  loned    upon    an   ln- 

tocl  lent     '-ill    "in    .ii  tentlon 

■  -  -  i  i     i -i    ■  i  l     ■  1 1    I--'      - '      i'     -'    'i i  m    in   Joplln, 

i  m      -in,       i  in-    advert  Isi  men!     n  eel  ved    a    let  ter 

stating   that  emplo    im  ni     n< I   u] a     ub  ci  tption 

of  $500   t"   i he   '  'in., 
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action    ni'i 

i  '■■     io    ted  out  thai  in  loo  manj  i  i  i      o real 

,    i  in 

public    and    the 


franklin  It.  Wentworth  (Boston)  showed  a  total  nit 
bership  of  3511.  The  report  of  the  Committee  on  Pi. 
lit  Information  noted  the  establishment  of  chapters  ' 
the  Association  in  several  cities  as  a  very  important  inn. 
ment,  and  laid  stress  upon  the  necessity  of  more  exteB 
education  of  the  people  as  to  matters  of  fire-preveuti 
and  protection. 

The  Committee  on   Fire  Resistant  Const  ruction  poini 
out  that  the  common   use  of  the  term  "fireproof"  in 
gard  to  buildings  often  gives  an  erroneous  feeling  of 
i  iirity.     It  recommended  a  distinction  between  lire-res 
ant    materials    and    methods    of    construction    ; 
"full,"  "partial"  and  "temporary"  protection  against 
these  terms  implying  resistance  to  a  severe  lire  for   I 
'.'   hr.,   and    1    hr.,   respectively.      It   recommended 
greater  consideration  of  the  use  of  tire-resistant  furniti 
and  fixtures.     The  Committee  on  Safes  and   Vaults  pi 
sented  information  as  to  fires  in  which  vaults  had  eitl 
failed  or  had  remained   uninjured.     It  submitted  spee- 
eations  as  to  vault  construction  (the  walls  to  be  indejj^i 
ent  of  the  building  walls),  including  the  doors,  lig 
and  interior  equipment. 

The  Committee  on  Fire  Protection  Coverings  for  W- 
dow  and  Door  Openings  presented  a  lengthy  report  §6 
various   kinds  of   lire-doors  for  different   purposes.     Tl 
report  of  the  Committee  on  Blower  Systems  covered  rua 
and  standards  covering  blower  systems  for  two  purpose 
(1)    heating  and  ventilating;    (2)    conveying  stock  a 
refuse.     In  regard  to  dampers  for  closing  blower  dini 
where  they'pass  through  walls,  it  was  suggested  that  the 
two   committees   should    confer  and    so   harmonize   th 
recommendations.       The    Committee    on    llanufucturi,; 
IJisks  submitted  a  report  on  the  tire-protection  of  luiiil 
yards  and  lumber-drying  kilns,  it  pointed  out  the  sup- 
iority   (in  point  of  safety)    of  the  more  recent  met* 
of  drying  or  seasoning  lumber  in  moist-air  kilns  instejl 
of  dry    kilns.     Xo   special   conditions   were  suggests 
regard  to  treated  timber. 

The  report  of  the  Committee  on  Safety  to  Life  de, 
particularly  with  means  of  egress  from  buildings  (« 
(lows,  doors,  tire-doors,  elevators,  lire  escapes,  etc.). 
regard  to  lire  escapes.  1*.  L.  Humphrey  (PhiladelpB 
questioned  the  practical  value  of  exterior  exp 
escapes  on  tall  buildings,  and  expressed  a  doubt  whetl, 
any  of  those  present  could  walk  down  the  escapes  lr 
ilie  VI  si  floor  on  which  the  meeting  was  held.  The  Ci 
inittee  on  Railway  Properties  dealt  with  the  oreaui. 
tion  of  a   Railway   Fire   Protection  Association  and  w 

the  considerate f  Hie  subject  by  the  American  Railw 

Association.      The   Commit! n    Laws   and    OrdinaiH 
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iii'  he    Fire  1  'umps. 

i 1 1 1 ■  ■  1 1    Prei   me 

d .1    to  the  attitude  of  municipal  heall  b  of9 

. i .i 1 1."     i'i  mi  I.  i      \  tems,     At    Fori    Worth,  Tea 
health  officer  refused  to  permit  m  sprinklct   system  n 
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npiied  with  water  (from  an  independent  source)  for 
hat  the  water  might  in  some  way  enter  the  mains  of 
lomestie  service,  but  he  was  finally  convinced  that 
ouble  check-valves  employed  provided  adequate  pro- 
,n.  Controlling  valves  are  now  being  perfected  for 
llation  on  high-pressure  lines  to  protect  older 
kler  systems  which  cannot  stand  the  high  pressure 
mains. 

j  report  of  the  Committee  on  Standard  Hose  Coup- 
and  Hydrant  Fittings  for  Public  Fire  Service  was 
by  the  Secretary,  and  led  to  appreciate  remarks 
rning  the  successful  conclusion  of  the  very  difficult 
important  work  of  the  committee.  The  chairman, 
.  Griswold  (New  York),  having  presented  his  resig- 
u,  he  was  elected  an  Honorary  Life  Member  in 
uition  of  his  ten  years  of  active  work  on  the  com- 
■e  in  securing  the  general  acceptance  and  adoption 
ese  standards. 

nong  other  reports  were  the  following :  hydrants  and 
s,  gravity  tanks,  fire-alarm  signaling  systems,  stand- 
fire  hose,  automatic  fire  apparatus,  etc.  A  sugges- 
was  made  that  a  conference  be  held  of  representa- 
of  all  engineering  and  technical  associations  which 
adopted  standards,  in  order  that  a  list  of  standards 
be  prepared. 

-ides   the   committee   reports,   three   addresses   were 
Frank  D.  Chase  (Chicago)  discussed  the  adoption 
ae  Association's   standards   by   state    and   municipal 
Robert    Adamson,    Fire    Commissioner   of    New- 
dealt  with   municipal   fire-prevention   methods   in 
York;  one  defective  feature  there  is  the  division  of 
rol   among  several   departments.      Win.    H.    Merrill, 
i    the   Underwriters'   Laboratories    (Chicago), 
ribed  the  scope  and  purpose  of  these  laboratories  in 
ng    supplies,     fire-windows     and     doors,     automatic 
lklers,  fire  retardants  for  oil  and  gas,  etc.     A  branch 
on   (exclusively  for  electrical  testing)    has  been   es- 
i    New    Y'ork,   and    offices   have   been    opened 
areign  countries.     The  institution  maintains  inspee- 
in  many  factories  of  such   materials   and  supplies. 
afternoon  was  devoted  to  a  visit  to  the  laboratories, 
merited  by  a  demonstration  test  of  the  Erwin  chem- 
re  extinguisher  for  extinguishing  fire  in  large  tanks 
and  gasoline. 

I  election  of  officers  resulted  as  follows:  President, 
t  D.  Kolm.  New  York,  X.  Y. ;  Vice-Presidents, 
fe  E.  Meek,  Xew  York,  N.  Y..  and  L.  Wiederhold, 
Philadelphia,  Penn. ;  Secretary  and  Treasurer, 
lin  II.  Wentworth,  Boston,  Mass. 


cVesolufltlnoEfiS  I&.eggas'dliitr&f* 

I   Losses    airadl  Fntre  Psrevein^ 

'he  destruction  of  life  and  created  resources  already  suf- 
I  by  the  United  States  and  Canada  in  the  first  foul- 
ing of  1914  is  deplorable  evidence  of  the  undiminished 
'Hindi-    uf    the    fire-waste    problem    and    the    need     for    un- 

.1  i  foi  its  solution. 
'he  Inadequacy  of  water-supplies  in  many  cities  due  to 
■  rapid  growth  in  area  and  population;  the  more  common 
"f  explosives  and  inflammable  oils;  the  ^ruwim,'  use  for 
ttffecturlng  of  buildings  never  designed  for  that  purpose 
nadequately  provided  with  exits,  and  many  other  com- 
Hatures    of    modern   life   are   creating    new    flro    hazards. 

pted    .-it    the    annual    meeting    of    the    Na- 

I'rotiTtion    Association,    at    Chicago.    Mil)     .'..    7. 


These    demand    increased    vigilance    and    initiative    from    those 
in  authority. 

The  National  Fire  Protection  Association  advocates  the 
following  measures  in  its  warfare  against  the  needless  sacri- 
fice   of    human    lives    and    property    by    fire: 

1.  The  encouragement  of  fire-resistive  building  construc- 
tion through  the  adoption  of  improved  building  codes  by  all 
states,  cities  and  towns.  The  inclusion  in  such  codes  of  ade- 
quate rules  for  exit  facilities  based  on  the  occupancy  for  a'l 
buildings. 

2.  The  adoption  of  laws  or  ordinances  requiring  the  in- 
stallation of  automatic  sprinkler  systems  as  fire  extinguish- 
ing agents  in  all  factories,  commercial  establishments  and 
city  blocks.  The  adoption  of  ordinances  requiring  the  con- 
struction of  fire  division  walls  not  only  as  a  property  pro- 
tecting device  but  as  providing  the  best  life-saving  exit  fa- 
cility. 

3.  The  establishment  by  law  of  a  fire  marshal  in  every 
state,  who  shall  be  a  trained  man  with  trained  assistants 
competent  to  direct  the  work  as  statistician,  educator  and 
prosecutor. 

4.  The  investigation  of  the  cause  of  all  fires  by  public 
officials. 

5.  The  consolidation  of  all  legal  forces  so  as  to  provide 
for  the  systematic  inspection  of  all  buildings  by  local  firemen, 
and  technically  trained  building  and  factory  inspectors,  so  as 
to  insure  the  vigorous  enforcement  of  rules  for  cleanliness, 
good  housekeeping,  and  the  maintenance  of  safe  and  unob- 
structed exits,  fire-fighting  apparatus  and  other  protective 
devices. 

6.  The  special  safeguarding  of  schools,  theaters,  factories 
and  all  other  places  in  which  numbers  of  people  congregate 
or  are  employed. 

7.  The  vigorous  state  and  municipal  regulation  of  the 
transportation,  storage  and  use  of  all  inflammable  liquids  and 
explosives. 

8.  A  careful  study  of  municipal  water  supplies,  their  ade- 
quacy and  reliability,  with  special  reference  to  their  ade- 
quacy in   case   cf  conflagrations. 

9.  The   universal   adoption   and    use   of   the   safety    match. 

10.  The  education  of  children  and  the  public  generally  in 
careful  habits  regarding   the  use  of  Are. 

In  the  furtherance  of  these  objects  we  appeal  for  the  co- 
operation of  all  citizens.  We  ask  them  to  help  in  the  dissem- 
ination of  our  literature  and  in  the  use  of  the  standards  of 
fire  protection  so  carefully  worked  out  by  our  committies 
and  laboratories,  to  the  end  that  the  lives  and  substance  of 
our  people  shall  not  continue  to  be  dissipated  by  a  reckless, 
preventable  waste. 


Rtgsnsdaiatl    C 
^qC>uiapinmeEaft  © 


uaal<dliin\g|s* 


The  use  of  the  term  "fireproof"  is  recommended  to  be  dis- 
continued. This  general  term  has  been  erroneously  applied 
to  buildings  and  materials  of  a  more  or  less  fire-resistant  or 
incombustible  nature.  Its  indiscriminate  use  has  produced 
much  misunderstanding  and  has  often  engendered  a  feeling 
of   security    entirely    unwarranted. 

The  term  "fire  resistant"  shall  be  applied  to  air  structures 
or  materials  which  will  satisfactorily  resist  the  effects  of  a 
serious  fire.  The  committee  submits  the  following  standard 
tests,  which  discriminate  between  fire-resistant  materials  and 
systems  of  construction  affording  "full."  "partial''  and  "tem- 
porary" protection  against  fire:  1,  full  protection  implies  re- 
sistance to  a  severe  fire  for  four  hours;  2,  partial  protection 
implies  resistance  for  two  hours;  3,  temporary  protection 
implies  a  resistance  to  a  severe  fire  for  at  least  one  hour. 

FURNITURE  AND  FIXTURES 
Some  36  years  ago,  when  fire-resistant  buildings  of  the 
steel-beam  type  were  first  erected,  tear  was  expressed  h>  some 
officials  of  the  Insurance  companies  of  those  days,  that  insur- 
ance against  fire  would  soon  be  unnecessary.  This  feeling  of 
security  is  still  indulged  in  by  manj   well  meaning  people  who 

lake  it  for  granted  that  their  lives  and  goods  are  safe,  if 
within  what  was  then  called  e  "fire-proof"  building,  and  what 
we  now  have  more  properly  designated  a  "fire-resistant" 
building  in  spite  0f  some  lamentable  disasters,  the  popular 
imagination  still  Is  that  the  contents  of  a  tire-resistant  build- 
ing will  not  burn,  so  thai  when  It. inns  are  seen  issuing  from 
the  windows  of  a  building  known  as  "fireproof  there  are 
some   people   who   will    refei    with   dertaton   to   the  "fireproof' 


•Abatrai  i  of  the  report  of  the  Committee  on  Fire-Resistant 

Construction,  presented  al  tin    annual  ting  el  thi    National 

Fire   Protection   Association,  al   Chicago    Ma 
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building:,   and   even   some  journals  will   print   "fireproof   but   it 
burns." 

This  feeling  that  all  depends  upon  the  building  has  been 
reflected  by  those  who  are  intrusted  with  the  making  of 
building  laws,  for  though  they  endeavor  to  make  building 
construction  more  and  more  fire  resistant,  they  devote  little 
or  no  attention  to  the  contents.  Many  lives  and  much  prop- 
erty have  been  lost  due  to  the  inflammable  nature  of  the 
building's  contents,  and  there  are  many  instances  where  this 
loss  has  occurred  but  where  little  or  no  damage  has  happened 
to  the  building  itself,  though  of  the  most  ordinary  nonfire- 
resistant  type. 

Much  time  and  thought  have  been  given  to  the  planning  and 
construction  of  buildings  to  render  them  fire  resistant,  and 
with  good  results.  But  with  comparatively  little  expense 
greater  results  may  be  obtained  by  providing  fire-resistant 
furnishings  and  equipments  to  protect  the  lives  of  the  occu- 
pants and  the  contents  of  the  building.  There  are  already 
many  buildings  equipped  in  accordance  with  the  standard  pro- 
posed. 

RECOMMENDATIONS* 
1.  All  solid  partitions  to  be  of  metal  lath  and  cement 
plaster,  terra  cotta,  brick,  magnesia,  or  other  incombustible 
material.  All  doors  with  trim  shall  be  of  metal  or  metal  cov- 
ered or  other  noninflammable  material,  and  no  wood  shall  be 
used  except  metal-coven  'I 


2>ft©si2im  P©w©?  Sftgiftioira  of  ftlfoe  ii, 

(Gr©irn©2*gi&iicn>in\     off 

{ftp  ©mm  Iuow^CStrsidl© 
IFuaels 

As  lias  already  been  briefly  noted,*  the  Lehigh  K| 
gation  Electric  Co.,  affiliated  with  the  Lehigh  Coa 
Navigation  Co.,  has  built  a  large  power  plant  at  Ha  I 
Penn.,  in  elose  proximity  to  tbe  collieries  and  waahel 
of  the  latter  company,  delivering  electrical  energy o 
large  purchasers  in  eastern  Pennsylvania,  but  with  - 
possibility  of  invading  New  Jersey. 

The  plant  at  present,  shown  in  the  accompanying '»• 
ures,  contains  three  turbine-driven,  12,500-kw.,  11, 1 1. 
\olt,  25-cycle  generators.  One  more  unit  of  this  siz|ii 
contemplated  and  at  later  dates  the  station  may  be1;- 
tended  to  include  also  three  25,000-kw.  units.  It  isl 
ported   that   the  present   installed  rapacity  of  37,500  I 


Fig.  1.     Steam-Electric  Generating  Station  and  Condensing  Water  Reservoir  of  Lehigh  Nyvigatk! 

Electric  Co.,  Hadto,  Penn. 


2.  All  glazing  of  sash  partitions,  including  doors,  shall  be 
of  'i-lri.  wired  glass  In  metal  frames,  with  the  balance  of  the 
construction  of  metal,  or  metal  and  plaster,  or  other  incom- 
bustibli     material,    and    no    wood    unless    covered    with    metal 

used. 

3.  Wooden-slat  partitions  or  slat  guards  back  of  fire-doors 
01  '  Ire  where  shall  not  be  used;  wire  screens  set  in  metal 
frames  or  other  metal  guards  are  suggested, 

4.  All  shelving  shall  be  of  metal  or  other  suitable  incom- 
bustible material.      Where   the   contents   of   thi    shelving  is  of 

ihimmable  nature,   th<    fronts  of  -ill  shelving  to  bo  pro- 
vided with  doors  of  sam.    mati  rial   as   Shelves.      If  required  to 
ized,   thi    same   must    be  done   with  wind  glass  fastened 
with  m<  tal  Indi  pi  ndi  nt  ol   putl  s . 

6.     ill  clothes  loci lose!      hall  be  of  metal,  and  not 

than  ten  in  on<  area,  unless  kepi   In  a  separati 

i.     ,  partitioi      a  nd  dooi 

I      , .  ii  furniture,     ucta  e     tablei     benchi     and  chaii  b,  shall 

i  "t  other  fire-resistant  material.     No  wood  shall  be 

pi  In  tops  when    thi    undei   ildi    must  be  protected 

7  All  Hto'-krooms  oi  stoi  igi  rooms  containing  Inflam- 
u  i  bi  inclo  ed  to  thi  celling  with  Bi •  -resistant 
len-   lal   pa rtll i  shall  i"    u  ed 


»< ithei     rei  ommi  nda  I  loni  .    nol    quoti  'i    hen  relati     to    I  he 

Inll       '  ■  handling   ol 

■  :                                  ol    iul ili  I-  1 1     lei      and 

In  preferenci    to  gai    i "i  Illumination. — 


has  been  hugely  sold.  When  developed  to  this  ultin  I 
maximum  capacity  of  100,000  kw.,  the  plant  will  In 
some  three  tons  of  low-grade  Cue]  per  minute.  TV 
fore,  great  attention  has  been  paid  to  the  coal-  ami 
handling  facilities.  This  fuel  comprises  the  unmarf 
able  small  sizes  lefl  in  the  preparation  of  anthracite, i< 
annual  accumulation  of  which  is  about  sufficient  to 
the  ultimate  plant. 

The  building  proper  is  of  steel  and  brick.    Sills,  lint 
coping  ami  base  are  of  rubbed  reinforced  concrete.  'k< 
window    area     has     been     made     large    and     rolledn 
sash    employed.     As    shown    in    the    accompanying 
ures  the  axis  oi  turbine  and   boiler  bouses  are  at  rn! 
angles,    resulting    in    a    T-shaped    plant.      The   site  ii 
sloping    river   bank;   the   turbine   house  fronts  the  rip 
and  the  boiler  house  runs  hark  to  the  bill,  an  arrm 
menl    obviously    besl    suilcd    to    bringing    in   conden 
Water  and    fuel.      At    present,   a   single   row  of  eight  b| 

•i  i. mi.  i  .  in:      Mews,    Mur.    23,     lull.    |.     367;    May    3C.    ll 
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\i  been  installed.  Each  is  of  1000-hp.  rating  and  is  a 
-tube  type  (Babeock  &  Wilcox)  of  double-ended, 
rum,  bent-tube  design,  superheating  the  steam  125° 
pressure  of  215  to  225  lb.  Each  boiler  has  four 
cee  with  independent  masonry  setting.  Six  boilers 
been  equipped  with  hand-fired  dumping  grates  with 
tenings  in  the  grates  of  the  smallest  practicable  size. 
boilers  have  slotted  grates  and  two  have  pin-holed 
slots  and  holes  being  about  3\  in.  All  the  grate 
ire  cross-grooved.  For  the  hand-fired  furnaces,  the 
5  are  12x8  ft,  each.  Two  boilers  have  a  trial  equip- 
of  automatic  stokers.  Forced  draft  is  used.  Double 
ick  arches  are  thrown  over  the  grates,  making  the 
oe  a  little  like  a  Dutch  oven:  this  has  two  purposes, 
to  give  a  hot  combustion  chamber  and.  secondly, 
TO  a  baffle  wall  to  throw  back  to  the  bed  any  fuel 
by  the  draft.  The  fire-doors  lift  and  are  counter- 
ed. 

il  is  brought  in  standard-gage  car-   (up  to  50  tons 
;ivi    over   railroad    tracks   running   into   the   boiler 


of  each  generator  carries  fan  blades  for  self  ventilation. 
These  units  have  shown  a  full-load  steam  consumption 
of  12.3  lb.  per  kw.-hr.  when  operated  with  28  in.  of 
vacuum  and  100°  superheat. 

To  secure  an  adequate  supply  of  condensing  water 
for  the  ultimate  plant  of  100.000-kw.  capacity,  a  cooling 
pond  and  reservoir  was  constructed  (having  the  addi- 
tional purpose  of  extra-supply  storage  for  the  Panther 
Valley  Water  Co.).  For  this  reservoir,  an  earth  dam  was 
thrown  across  the  Nequehoning  River  1800  ft.  long.  30 
ft.  high  and  15  ft.  wide  on  the  cresl  with  slopes  one  on 
two  for  both  sides.  The  upstream  face  is  protected  with 
concrete  slabs,  laid  with  pitch-filled  joints.  This  facing 
is  earned  down  over  the  upstream  toe  to  form  a  concrete 
cutoff  wall. 

The  watershed  above  the  plant  has  an  area  of  about  10 
sq.mi.  and  furnishes  an  annual  supply  of  some  4000  mil- 
lion gallons.  The  water  for  condensing  is  taken  from 
the  lower  end  of  thi>  reservoir  (at  the  plant)  and  after 
passing  through  the  condensers  is  discharged  into  a  high- 


Fig.  2.     Turbine  Room  of  Hauto  Station 


Fig. 


Trestle  to  Coal  Bunkers,  Hauto  Station 


e  the  coal   bunkers  and   boilers,  a  branch  line 
coming  along   the  hillside.     Below   the 
es  are  dropped  into  brick-lined  steel  ash  hop- 
fpini  which  they  are  discharged  directly  into  stand- 
el  dump  cars  on   low-level   track-.     The  coal 
ive  a  two-day  supply  capacity,  this  being  con- 
ed   sufficient  in   view  of  the  proximity  of  the  mines 

■  ies. 
"  in. mi  system  of  looped  .-team  pipes  running  from 
to  the  turbines,  together  with  the  distributing 
valves,    etc..    are    placed    in    an    inclosed    gal- 
parallel   to  the  turbine  room.     Control  of  the  main 
from     the    turbine-room     control    gallery,    so 

il\e-    can    I perated    without    enterin 

rv.     Two   headers    (open    loop)    run    from  each 

ur  boilers  to  the  main  header-  in  (ho  pipe  gal 

whole  station    is  laid   out   on   the   unit  plan: 

i  bank  of  boilers  with  its  turbine  and  each  generator 

i  it-  step-up   transformers  and   outgoing    feeders  can 

•perated   independent  ly  or  interconnected. 

f  points  of  novelty  in  the  turbines  arc  the  use 

modified  Uatoau  blading  (as  developed  by  the  Allge- 

ne  Elektricitats  •.'cell-,  hall  of  Rerlin)   with  govern- 

and  wheels  of  the  Curtis  machine.     The  rotor 


level  canal  through  which  it  runs  back  to  the  head  of  the 
reservoir.  In  this  way,  the  water  circulates  in  a  broad 
sheet  and  is  given  ample  time,  to  cool.  The  canal  to  the 
head  of  the  reservoir  at  presenl  i-  1500  ft.  long.  Cftti- 
mately.  when  the  full  capacity  is  installed,  the  canal  will 
be  extended  aboul  a  mile  up  the  valley.  The  discharge 
portal  at  the  generating  station  has  a  weir  with  adjusi 
able  crest. 

The  condenser-  arc  a  rotary-jel  type  (  Leblanc)  with 
one  air  and  two  water  pump-  (centrifugal)  on  one  shaft 
and  all  housed  in  the  same  casing.  The  whole  con- 
densing unit  i-  liiiii;  from  the  turbine  and  just  clears 
Ihe  basement  floor  below.  Condensing  water  is  lifted 
by  atmospheric  pressure  so  thai  the  condensers  have  to 
be  primed  on  starting:  a  large  tank  is  being  built  to  give 
a  gravity  suppl)  for  this  service.  A  145-hp.  turbine 
drives  each  condenser-pump  set. 

Between  the  generating  station  and  the  first  substa- 
tion at  Siegfried,  Penn.,  are  duplicate  three-conductor 
transmission  circuits  carried  on  steel  lower-  spaced  about 
GOO  ft.  apart  average;  each  cable  of  stranded  copper  is 
about  %  in.  in  diameter  and  has  a  section  of  250,000 
(ire.  mils.  The  three  cables  of  cadi  circuit  are  placed 
one  above  the  other  in  a  vertical  plane  10  ft.  apart  and 
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with  the  bottom  cable  at  center  spans  not  less  than  22  ft. 
above  ground  (supported  by  strings  of  suspension-type 
series-disk  insulators).  At  turns  and  at  intervals,  about 
half  a  mile  on  tangents,  anchor  towers  are  used,  designed 
to  earn'  dead-end  stresses  and  at  these  places  two  parallel 
strings  of  insulators  arc  used  for  each  ('(inductor.  These 
insulators  arc  also  provided  with  horns  to  permit  light- 
ning discharges  to  flash  past  without  damage.  Two  un- 
insulated %-in.  galvanized-steel  cables  are  carried  along 
the  tops  of  the  towers,  serving  as  ground  wires. 

The  development  was  designed  and  construction  was 
supervised  by  the  firm  of  L.  B.  Stillwell,  consulting  en- 
gineers. New  York  City.  The  electrical  apparatus  was 
furnished  by  the  General  Electric  Co.,  of  Schenectady. 
J.  W.  Ledoux,  of  Philadelphia,  designed  the  earth-fill 
dam  for  the  reservoir  and  supervised  its  construction. 

©ipSEE  ES03SJ.&  ifoir  S^Ibsimgiiriiim©  EBEsi.s{l=> 
Slag  a.t  Vss.EtiCO'aflweiPs,  EL  C* 

A  pier  in  Burrard  Inlet,  Vancouver  harbor,  is  to  be 
built  for  the  Canadian  government,  and  the  contract  for 
this  lias  been  let  to  Henry,  McFee  &  McDonald,  of  Van- 
couver, B.  C.     It  includes  150,000  cu.yd.  of  rock  excava- 
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The  "Btjhrabd";  a  Drill  Boat  fob  Deep  Watee 

tion  to  ■<  maximum  depth  of  5]  Et.  below  high  water. 
Tbc  present  depth  of  water  ai  the  site  is  from  in  Et.  at 
the  shore  end  to  aearlj  50  Et.  ai  the  outer  end,  so  thai 
the  tlii.  qi  ol  rocl  to  be  removed  ranges  from  a  few 
feel  ;it  i he  outer  end  to  over  t0  Et.  near  t he  shore  end. 
'I  h<    ma '  'mum   depth   of  drilling    will   be  aboui    53    Et. 

v  ater.    The  tidal  n e  is  aboui   1 5  Et. 

I  i]      the  conti actors  have  had  built  a  large 

drill  bi  I  i"  be  the  Srsl  of  its  kind  on  the 

Pacific  coast.     W      is  di   igned  bj  A.  V .  \\  oolley,  consult- 

r.    of    \  am  on    er,    ami    the    hull    w  as    built    and 
■  ■     1 1 1 1  ■  I  ■  i    the   dire.  I  ion    of    Mr.    Wool- 

[  Mr.  Odel  r  for  the  cont  racl  ing  lii  m.  The 

ai  i  ompanj  ii  I        boat,  the  "Burrard,"  i  om- 

tallation  of  the  drills. 


The  hull -is  118x30  ft.,  and  8i/2  ft.  dee,,,  with  Oreg: 
pine  planking  6  in.  thick  for  the  sides,  5  in.  tor  the  bi 
torn  and  4  in.  for  the  deck.    There  are  four  bulkheads 
timbers  12x6   in.     For  pulling  the  boat  off  and  on  t 
range  line  and  getting  it  into  position,  there  is  an  aa 
and    cable  at  each   corner,   the   cables   being  hat 
gether  or  independently  by  means  of  a  pair  of  dot 
drum   engines,   having  two  cylinders   6y2x8y2   in.    T 
machinery  equipment  is  mounted  in  a  large  deck  hou 
and    includes  two  boilers  5x14  ft.,  a   7500-gal.  tank  1 

fuel  oil,   a   5000-gal.   tank   for    f 1    water,   two  oil-fi 

pumps  for  the  furnaces,  two  feed-water  pumps,  and 
small  steam  generator  unit  for  electric  lighting.  Tin 
are  also  two  pressure  pumps,  one  of  which  supplies  I 
water  jets  at  the  drills.  The  second  can  be  used  for  1 
same  purpose  but  is  used  ordinarily  for  pumping  oil  fro 
a  barge  to  the  storage  tank,  and  this  pump  is  also  c 
nected  directly  to  the  pipe  lines  for  fire  purposes. 

Along  one  side  of  the  hull  are  five  drill  towers,  of  sti 
construction,  47  ft.  high  from  the  deck.  They  i 
mounted  on  shoes  consisting  of  pieces  of  inverted  E 
lb.  rails,  the  rail  heads  sliding  in  channels  on  tiral 
stringers.  The  shoes  are  staggered  slightly  on  altera; 
towers,  so  that  they  will  telescope  in  the  channels,  ih 
enabling  the  towers  to  be  placed  close  enough  to  dl 
holes  fji/>  ft.  c.  to  c.  Heavy  setscrews  clamp  the  sin 
to  the  channels  while  the  drill  is  at  work.  Each  tower  | 
a  two-cylinder  double-drum  hoisting  engine  which  mo\ 
the  tower  by  means  of  a  cable  which  can  be  hooked  to 
U-bolt  in  the  deck  and  led  over  a  sheave  to  the  drum 
winch  head. 

The  drills  are  of  the  Sullivan  submarine  pattern,  wi 
cylinders  5x81/2  in.  and  extension  guides  for  the  pisl 
rods.  They  can  drill  boles  40  to  50  ft.  deep,  and  oj 
work  the  holes  will  be  3  in.  diameter,  but  the  dri 
can  drive  holes  2  to  5  in.  in  diameter.  Each  drill  i 
quires  about  18  hp.  for  operation.  It  weighs  aboul  9 
lb.,  while  its  mounting  weighs  about  2000  lb.  I 
is  bolted  to  a  heavy  casting  or  recoil  block,  bavins,' 
sheave  at  the  top  tor  the  hoisting  cable,  which  pass 
over  double  sheaves  at  the  top  of  the  tower. 

A  leal u re  of  the  mechanism  is  a  cushion  valve  win 
prevents  the  piston  from  striking  either  end  of  the  C] 
inder  when  working  with  throttle  wide  open.  This  pi 
raits  the  machine  to  run  practically  at  full  speed  in  still 
ing  a  bole  in  broken  rock'  or  on  a  sloping  surface,  and  al 
hole  to  proper  aligunici 
in   pumping  out  a  hole  tl 


•ted 


aids    ill    reslorin 

This  valve  may   he   used   al 

has    become    filled    w  it  h    mud    hefi 

120-lb.  pressure  is  supplied  to  th 

pipe    with     telescopic    joints. 

At  each  coi  tier  of   the  hull   is  a 
in.  square,  will 
is  a   30-in.  she 


■   loading.     Steam 
drill   through    I 


■ 


in    Machinery 


above  Hie  deck) 
I  wo  .- 1 hi 1 1  cables 
under   doubl 

deck  sllea\e,  u|i 
then    down    the 

oilier  cable  pasi 

the  side  of   the 

are  i hi  'I  to 

IS    hauled    in    II 

enough  to  brirj 
oi  water. 


f  the  hull   is  a  72-ft.  timber  spud, 
st-iron   shoe.      On    the   top  of  Hie  spi 
and    on    its   outer    face    (ahoiil    I  ■">   I 
a    steel   grip   to  which    the  en 
■S  are  attached.      Kaeh   spud    has  a 
lllllll     engine.        One    cable     is     led     u I i<l>  i 
i  the  hack  of  the  spud  to  the  lop  sir 
front   side  to  the  grip  or  attachment.  Tl 
ses  from  a  deck  sheave  down  to  a  1 1" 
spud  and   then   up  to  the  grip.     Till 
.  opposite  ends  of  the  drum,  so  Mini 

other  is   paid   mil.      The  cables  lire  lot 
the  spuds   lo  a   holtoin   beanie'    in 
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ffle  department  under  the  Commissioner  of  Streets  of 
lallind,  Calif.,  was  completely  reorganized  during  the 
•a  1911-1912,    and    the    resulting   efficiency   has   been 
furnish  a  model  for  similar  organizations  in 
h    cities.      Oakland   has   a   commission-plan   form   of 
>\  ument,  adopted  in  1912.     In  reorganizing  the  city 
jig  department  under  the  new  charter  no  radi- 
movations  were  attempted.     With  the  exception  of 
\c< new  ordinances  the  work  was  accomplished  by  revis- 
it listing  ordinances  to  conform  to  the  new  type  of 
ivernment. 

!:\v  Ordinances — The  first  of  these  new  ordinances 
ires  that  a  permit  be  obtained  from  the  Bureau  of 
lits   and  Licenses   by   any   person   desiring  to   con- 
•t  a  cement  sidewalk.     Before  obtaining  such  permit, 
person  must  deposit  with  the  city  the  sum  of  $200 
guarantee  that  good  work  will  be  done.     This  de- 
remains  with  the  city  for  one  year  after  the  com- 
li  on  of  any  sidewalk  work  done  by  the  person  mak- 
I  such  deposit,  during  which  time,  if  defects  appear, 
■I  Superintendent    of    Streets    notifies    the   person    to 
I   (ly  them  within   ten   days,  and   if  the  order  is  not 
I  plied   with,   the    Superintendent   of    Streets   has   the 
w<  <.  done  and  the  cost   is  deducted   from  the   $200  on 
lisit    The  ordinance  sets  forth  in  detail  the  specifica- 
I  a  under  which  cement  walks  must  be  constructed  and 
ii  ides  that  no  sidewalk  other  than  of  cement  concrete, 
!   .  in  width,  shall  be  constructed  without  permission 
the  city  council. 
he  second  new  ordinance,  known  as  the  excavation  or- 
>•,  prohibits  excavating  within  public  streets  with- 
I  a  permit  therefor  issued  by  the  Bureau  of  Permits 
Licenses  upon   a  proper  application  by  the   Super- 
ndent  of  Streets.     The  person  desiring  a  permit  to 
te    first   places   a  deposit   with    the   city,   the   sum 
ling  on   the   kind  and   amount  of   pavement   dis- 
ied  ;  or  he  may  maintain  a  general  deposit  of  $1000 
f(  all  excavations  excepting  for  side  sewers,  for  which 
deposit  of  $200  i-  required, 
ppecial   or  general   deposits  are   a   guarantee   that  the 
■  ill    lie   done   properly,   and    remain   with   the   city 
ear  after  the  completion  of  the  work  covered 
f,  deposit. 
Necessary   repairs   to   the  street   caused   by   an  excava- 
nd  not  made  by  the  person  responsible  upon  notice, 
i    made  by   the   Superintendent  of  Streets,  and   if  not 
or  within  a   reasonable   time,   the  ens)    is  deducted 
Hie   deposit    covering   the    excavation,   and    no   fur- 
'    inn-  are  issued  on  that  deposit   until  it  has  been 
I   up  to  the  lull  required  amount, 
ordinance  sets  forth  in  detail  the  method  of  eon- 
the  work  and  the  specifications  for  replacing  the 

Street  Commissioner  states  that  the  effect  of  these 
dinances  has  Keen  good,  for  the  reason  that  a  rec- 
made  ami  kepi  of  all  work,  and  the  person  respon- 
or  it.    A  ea-h  deposil  has  been  found  superior  to  a 

guarantee,  ami  it  has  nol  I n  necessary  as  yet 

deducl  from  a  deposit  to  make  fault. 

ii    Annual    Roporl    .a"    W     s     Backus,   Comml 

I  111  3. 


Organization  and  Methods  of  Proceduhe 

The  department  is  divided  into  the  Department  of 
Streets  proper  and  the  Engineering  Department,  both 
under  the  control  of  the  Commissioner  of  Streets  and 
under  the  direction  of  the  Superintendent  of  Streets, 
who  is  ex-officio  City  Engineer. 

The  Department  of  Streets  is  again  divided  into  the 
Clerical  Division,  Construction  Division  and  Mainte- 
nance Division.  The  Clerical  Division  is  under  the  con- 
trol of  the  Chief  Assessment  Clerk  and  the  Chief  Clerk. 
The  Construction  Division  is  under  the  direct  charge  of 
the  Assistant  Superintendent  of  Streets,  who  has  super- 
vision of  all  new  street  and  sewer  work.  The  Mainte- 
nance Division  is  under  the  direct  control  of  the  Deputy 
Superintendent  of  Streets  and  Assistant  Deputy  Super- 
intendent of  Streets,  who  are  responsible  for  all  mainte- 
nance and  repair  work  and  the  equipment  for  carrying  on 
the  work. 

The  Engineering  Department  is  under  the  Deputy  City 
Engineer  and  not  only  handles  the  engineering  work  of 
the  Department  of  Streets,  hut  also  for  the  Harbor  De- 
partment and  all  other  departments  of  the  city. 

Drawing  of  Contracts — All  contracts  and  bonds  are 
drawn  and  signed  in  quadruplicate  on  printed  forms  of 
legal  size,  each  form  having  a  1%-in.  margin.  On  three 
of  the  forms  the  margin  is  torn  off,  leaving  the  contract 


Eig.  1.     Sample  of  Card  Index  Giving  History  of 
Street 

of  legal  size.  The  fourth  copy  is  punched  for  a  loose- 
leaf  binder  and  makes  the  recorded  copy  as  required  by 
law.  Under  this  system  all  four  copies  may  lie  filled  in 
at  one  time  on  the  typewriter,  the  sheets  all  being  the 
same  size. 

Indexes  ami  Filing  System — A  complete  engineer- 
ing history  of  every  street  is  kept.  Such  records  are  kept 
on  cards  like  the  one  shown.  Fig.  1.  As  soon  as  a  street 
proceeding  is  Btarted,  or  an  action  of  any  kind  is  taken 
that  may  become  a  lien  on  a  property,  a  number  is  given 
to  ii,,.  proceeding,  and  proceeding  is  entered  on  the  card 
as  Bhown. 

By  this  card  index  the  proceedings  may  he  traced  as 
to  progress,  and  when  completed  the  card  shows  the  full 
history  of  the  job  and  reference  to  all  records  in  connec- 
tion  with   it.     Index  cards  on   private  contracts,   streei 

openings,  city  contracts  and  supplies  with  proper  head- 
ings and  on  dill'erent   colored  'aid-  are   made  in   the  same 

way.  Every  street  affected  under  a  proceeding  is  in- 
dexed. 

At  the  lime  an  ind, a  card  is  slarte, I.  an  envelope  <<\'  a 
size  to  hold  legal  documents  is  marked  "itli  the  number 

of  the  proceeding,  and  with  a  brief  description  of  the 
"oik.      In    tliis   envelope   all    contracts,    plans   and    papers 
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other   than    the    bound    records    are    kept,    so    that    any 
paper  pertaining  to  the  work  is  quickly  located. 

Under  this  system  of  indexing  and  filing,  about  one- 
third  of  the  previous  clerical  labor  has  been  eliminated, 
and  the  office  force  is  enabled  to  answer  promptly  and  in- 


APPLICATION         P«r»it  Cr.ot.d_ 
For  Permit  to  Excavate  in  the  Streets 
of  the  City  of  Oakland 

Oakland,  C.J., 

To  THE  BUREAU  OF  PERMITS  AND  LICENSES: 

Application  it  hereby  made  for  •  permit  to  eica  vile  oo  the 


_feetl_ 


For  the  pnrpoie  of„ 

Nunc  of  Applicant 


Approved  . 
Per_ 


Sop*ritf*__eot  of  S  treed 


Plot  '  — »""  * 

J                                                                                                     lined  in  _«or,,__c_  with  Ordinance  No.  339  N.  S. 
I I       I " ,..r.  (..,.<  do,...,,  orreraae.,,,.. 

This  Permit  Must  be  Left  on  the  Work  as  Authority  Therefor. 


he  receipt  of  $ ipecial  depoiit  it  hereby  idaowkdfed 

General  Depoiit. 

Bureau  of  Permits  and  Licenses. 

Br ■ nepoty. 


Fig.  2.     Sample  Application  fob  Excavation'  in 
Street 

telligently  all  inquiries  as   to  the  work  on  a  street,  or 
whether  there  are  any  liens  on  a  piece  of  property,  etc. 

Excavations  in   Streets 

Permits — As  noted  in  the  ordinance  already  quoted, 
do  excavation  can  be  made  in  a  street  by  private  parties 
except  upon  application  approved  by  the  Superintendent 
hi  Streets.  The  standard  form  of  application,  Fig.  2,  re- 
quires an  accurate  statement  of  just  what  is  to  be  done. 
I  i  se  applications  are  made  in  triplicate.  All  three  cop- 
ies, properly  approved  by  the  Superintendent  of  Streets, 
are  taken  to  the  Bureau  of  Permits  and  Licenses,  where 
the  oecessary  deposit  of  cash  is  made  and  the  permit 
granted.  The  original  is  returned  to  the  Department  of 
3  n    ts,  and  a  duplicate  to  the  Department  of  Health. 

Work  Orders  \  soon  as  the  original  permit  is  re- 
turned a  numbered  work  order  is  made  out  in  dupli- 
cate on  printed  forms.  The  original  work  order  is  then 
given  to  an  inspector  in  charge  and  the  duplicate  work 
order  is  held  in  the  office  for  check  against  the  inspector. 
A  oon  at.  the  work  order  is  issued  the  permit  is  Bled 
by  date.  Winn  the  work  order  is  returned  by  the  inspec- 
tor, reporting  thai  the  streel  has  been  properly  repaired, 

[f  the  excavation  hae  been  made  in  a  paved  street,  an- 
other work  order  is  at  once  made  in  duplicate  on  n  regu 

l.ir  printed   form,  which   is  given  to  the  Assislanl    Deput; 
iii  chai  i  in.  iii    repairs.     The  Assistant    Deputy 

has  the  pavement  repaired  as  soon  as  possible  and   Blee 
tin-  cob!   with  (In  ■•   depari  ment,  by  which   i  he 

'i    are  rendered  and  collei  I  ion    made    31 
the  party  no!  pay  promptly,  tin  'leu*   i    taken  from  his 
more  permits  are  i    ued  to  him  mil il  he 

At  the  expirat  ion  oi   I  hi   one  yeai    foi    vhich   I  he  i  b  h 

rial    pei  mil 
i  'om  i  he  fill  ii        work  ordc ade  for  I  he 


inspection  of  the  street.  If  the  report  of  the  in  J 
is  satisfactory,  the  Bureau  of  Permits  and  LicerB 
notified  and  the  deposit  and  records  arc  released.  | 
street  is  not  in  proper  repair  on  account  of  settl<L| 
the  Street  Department  puts  it  in  shape,  has  the  in, 
collected,  and  then  releases  the  Bureau  of  Permiijj 
Licenses'  deposit    and   records. 

Complaints — All  complaints  are  made  out   m  ,, 
cate  on  blank  forms.     The  original  ol'  the  complain  a 
is  given  to  the  deputy  in  charge  of  the  work,  who  a, 
out  a  work  order  to  the  proper  crew,  where  work  is 
sary,  or  to  an  inspector  for  attention  and  report.  Tl 
plicate  is  filed  with  the  clerk  in  charge  of  complaij 
follow  up  and  see  that  the  complaint  receives  promB 
tent  ion.      When  a   report   is  made,  the  original  ii-ffl- 
by  street  and  the  duplioate  destroyed. 

Keeping  up  Efficiency  of  City  Laborers! 

Timekeeping — The  timekeeper  visits  every  cr||i 
the  Maintenance  Division  every  day,  and  sees  wb|rH 
are  at  work.  Every  morning  he  gets  the  location  fl 
different  crews  from  the  district  deputies  or  crew  fo.fl* 
on  cards  printed  for  that  purpose.  In  addition  j 
taking  time  he  also  receives  a  weekly  report  froiH 
district  deputy  giving  the  time  of  each  man.  Th  i 
port  also  gives  a  detailed  report  of  the  class  of  work  )i 
materials  used,  time  on  each  class  of  work,  and  ottuist 
statical  data  necessary  for  the  accountant.  By  cluU 
this  reporl  against  the  time  the  timekeeper  himsefl 
already  taken,  he  can  correct  any  errors  before  they  « 
the  accountant. 

From  the  general  foreman  in  charge  of  the  city 
the  timekeeper  gets  and  fills  out  ordinary  time  card  n 
special   job   report    cards    (Fig.   3).      A   similar  reed 
kept   of  street   sprinklers.     From   the   various   med 
employed  at  the  corporation  yard,  garage,  etc.,  he  rel 
a  daily  job  report  similar  to  the  one  used  by  roving  (■ 


JOB  REPORT-MATERIAL  USED  AND  TIME  OF  MEN. 

Crew  No.                            Dale 

Sleeted  Work                              Slopped  Work                             Stale  il  Job  .1  Completed  or  Not 

Location  end  Deacriotion  ol  Work 

'1';:: 

,;■!■„ 

Foreman 

Total 

h 

Fl(i.    •'!.        FlIKM     KOI!    Tl  M  t:i\  II  ■TKIi's    .1(111     lil  Tii|;i 

which  gives  a  check  on  the  lime  and  on   the  work  ai  I 
plished. 

At    Hie  end  of  the   month  a   summary   is  made  oil 
lime  of  all  the  men  on  a  monthly  tunc  record.     FrOJTwi 
the  accountant    gets    his    lime   charges   segregated    in 
win    hi  which  he  wishes  to  make  the  charges.     From 

11 thly  recur, I  and  (be  weekly  reports  are  made  the  I 

charges   and    the  statistical    records  on    maintenance 
repair. 

'I  Iii    1 r  I  he  new    forms  an, I   in,  i  hods   lui     red 

the  1  Li  1,  al    work   a*    lei half.     The   i keepi 
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[  ulv  able  to  keep  a  better  check  on  the  laboring 
hut  i-  given  more  time  to  cheek  its  efficiency.  The 
iJ  are  also  such  that  comparisons  of  different  dis- 
ri  or  of  the  same  crew  or  man  on  different  jobs,  arc 
i   made. 

nekeeper  has  established  in  connection  with  bis 
i  v   work  a   system   of   "book   suspensions."   Before 
.  y'stem  was  inaugurated    it  was  the   rule  to  give  a 
iiJin  actual   suspension    for   infraction   of   the   rules. 
new  system  he  is  not  actually  laid  off,  but  a 
is  made  against,  his  name  in  a  ledger  kept  for  the 
ri^e.    When  the  charges  reach  90  days  the  man  auto- 
Uy  (list  barges  himself.     These  ''book  suspensions" 
iJ>e  worked  off  by  a  clean  record  on  a  sliding  scale. 
uint  eases  may  receive  an  actual  suspension  or  dis- 
til on  the  record  is  also  given  for  meritorious  ser- 
as  filling  a  higher  position  satisfactorily  dur- 
rary  disability  of  higher  classed  employees,  us- 
dgment  and   ability   in   meeting  emergencies,   etc. 
■en  a  case  of  merit  or  demerit  arises  in  the  working 
n  it  is  reported  to  the  timekeeper  and   he  makes  a 
wigh    investigation    and    reports    in    writing   to    the 
ni.  ndent  of  Streets,  who  writes  a  letter  to  the  man, 
|'  cause  for  discipline  charge  and  calling  attention 
fact  that  an.  accumulation  of  charges  will  lead  to 
iration  from  the  service.      In   case  of  meritorious 
et,  he  writes  the  man  a  commendatory  letter  and 
rages  him  to  further  efforts.     No  cases  are  acted  on 
by  the  Superintendent  of  Streets. 

Preparation  of  the  Budget 

Btdgel  estimates  are  made  in  detail  by  taking  a 
rative    statement    of    ledger    segregations    for    the 

previous.  From  this  is  figured  the  cost  for 
ar.  allowing  for  increase  in  work,  difference  in  cost 
iterial,  etc.  In  this  way.  all  estimates  can  be 
id  by  the  Commissioner  of  Revenue  and  Finance 
Auditor,  in  making  their  recommendations.  It 
custom  to  cheek  out  these  estimate-  and  allow  the 
mint  a  gross  sum.  so  thai  emergencies  may  be  met 
ork  done  to  the  besl  advantage. 
en  the  budget  is  finally  fixed  by  the  Council,  the 
nt    beads   of  departments   arc   called    together   and 

is  gone  over  and  pruned  to  the  minimum, 
g  any  surplus  to  be  credited  to  the  oiling  of  streets, 
acing  of  asphalt  streets,  etc.  The  segregations  are 
otered  on   the  books  of  the  department  and  copies 

h  head.  Should  an  item  be  overrun  or  new 
develop  thai  is  not  provided  for,  the  bead  in  charge 
t  division  must  in  some  way  provide  for  the  money 
ting  expense  on  <onic  other  line.  Monthly  balances 
.nut  spent  and  balance  in  the  segregated  funds  are 
ed  b\  Hi.  accounting  department  so  thai  a  com- 
iieck  is  kept  ni  nil  times. 
Commissioner  of  Streets  of  Oakland  is  William  T. 

Ibe  Supcrintendenl   of  Streets  and  ex-ofhcio 
i    is  IViiv  p.  Rrown. 


"•Ion  Lining  DevlcrK  as  n  safetj  men  lire  are  used  for 
<\<  theet  metal  to  punch  presses  In  the  shops  ol  the 
■■■house     Kl.rtii,      ,v       m.,  ,,,ii  i.  ,  ,,i  in :■     «',..      Pittsburgh. 

•II..'...     lei  n,i    i  ,»i      or    sliding    fi n  in.       i   .  i  .     1 1.,'    il.i  i 
ick.pi    plates"   whlrh  nip   the   metal   Bheets      Rubber 

pipi    n  H.  Vai  ions  convenient    con  - 

"'   lives     •    •     i-mpln .  i  .1    for    (trip    and    i  •  1.    .    • 
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A  preliminary  report  on  sewage  disposal  and  water- 
supply  at  Chicago,  with  particular  reference  to  the  Chi- 
cago  Drainage  Canal,  has  been  submitted  to  the  Harbor 
and  River  Improvement  Committee  of  the  Chicago  Real 
Instate  Board.  The  report  was  dated  May  1.  1014.  and 
was  made  by  a  board  of  experts  consisting  of  George  A. 
Soper,  of  New  York  City,  John  D.  Watson,  of  Birming- 
ham, England,  and  Arthur  J.  Martin,  of  London,  Eng- 
land. The  report  was  made  after  two  weeks'  investiga- 
tion on  the  ground  and  tills  ten  small  printed  pages. 
Speaking  of  the  Chicago  water-supply,  the  experts  say 
*'il  appears  to  have  been  shown*  [by  others]  that  Chicago 
has  one  of  the  cleanest  and  purest  water-supplies  of  any 
large  city  in  America,"  although  more  protection  in  the 
future  is  advised. 

An  inspection  by  the  Des  Plaines  and  Illinois  Rivers 
showed  that  at  the  time  "the  water  was  offensively  pol- 
luted with  sewage  as  far  as  Ottawa  [111.] — 85  miles  from 
Lake  Michigan." 

The  experts  are  of  the  opinion  that  sewage  disposal  bj 
dilution  at  Chicago  will  prove  to  be  insufficient  and  that 
••ultimately  it  will  be  necessary  to  treat  practically  all  of 
the  sewage  before  it  is  discharged:  that  diverting  the 
sewage  from  the  lake  and  extending  or  altering  the  water- 
works intakes  would  not  render  water  filtration  unneces 
sary;"  but  that  "the  conditions  of  sewage  disposal  and 
water-supply  which  now  exist  are  not  so  unsanitary  as  to 
csll  for  improvements  which  will  involve  immediate  and 
large  expenditures  of  money.  .  .  The  greal  need  is 
for  a  definite  worked  out  sanitary  policy  for  the  future 
.  .  .  .  preparation  of  plans  should  be  undertaken 
immediately." 

Finally  the  experts  lay  down  ••certain  principles  and 
lines  upon  which  it  may  be  desirable  to  proceed."  These 
follow : 

1.  The  principle  of  diverting  the  sewage  from  the  lake 
should  be  adhered  to,  in  spite  of  any  degree  of  sewage  puri- 
fication ..i    water  purification   which  may  be  employed. 

2.  Full  advantage  should  be  taken  of  as  large  a  volume 
of  diluting  water  as  may  be  obtainable  from  the  lake,   in 

thai    the    cost    of   finally    disposing   of   the    sewage    may    be    re- 
dileed    t..    a    minimum. 

3.  Thorough  and  exhaustive  study  of  the  capacity  of  the 
drainage  channel  to  absorb  and  oxidize  sewage  should  be 
made  in  order  that  full  a.u  intagi  maj  be  taken  of  the  op 
portunities  thereby  afforded  for  completing  whatever  process 
oi  sewage  treatment  may  be  employed  as  a  preliminary  meas 
in.'  of  disposal. 

I.  it  is  desirable  to  concentrate  as  much  of  the  sewage 
as  practicable  at  a  point  beyond  the  built-up  sections  of  the 
city  and  in  the  vicinity  of  the  drainage  channel,  where  the 
sewage  can  be  treated  sufficient!}  to  permit  the  effluent  to 
be  discharged   without  serious  danger  of  offense. 

5.  To  avoid  excessive  cost  in  the  construction  of  Inter- 
cepting ami  collecting  sewers,  and  in  order  to  relieve  th< 
drainage   channel   as   far   as   practicable,    It    wilt    be   desirable 

to  treal   the  si  wai f  s..m.    parts  of  the  city  In  the  areas  In 

which  the  Bewage  is  produced,  and   not  carrj    it  to  the  central 
disposal    station.     The    number   and    location    of   these    plants 

can   be   determined   onl;    aftei    cai    ful    Id.  ration   Is 

to    the    quantltj    ol    sewage    to   be   disposed    of,    the    facilities 
which  are  afforded   for  dispo  he  effluent,  the  sanltarj 

requirements,  the  method  of  treatment   available  In  the  local- 
ity  and    the   COSt. 

c.  Praetlcallj  no  Bewage  should  be  discharged  Into  the 
Chicago  River  nor  the  drainage  channel,  without  some  rorm 
of  treatment,  except  In  tines  of  storm,  when  suitably  located 
overflows  will  b<  permissible.  The  Bewage  should,  for  the 
most    part,    be   collected    by   a   Bystem   of    Intercepting    s. 


L098 


E  N  G  I  N  E  E  K  I  N  G     N  E  W  R 


Vol.  71, 


running   along  the   water   front   and   extending   to   the   central 
disposal  station. 

7.  The  minimum  requirement  in  the  treatment  of  the 
sewage  at  the  main  station  should  be  the  removal  of  the  sus- 
pended solids.  Screens  and  settling  basins  now  afford  the 
most  practical  means  by  which  the  suspended  matters  can  be 
removed. 

8.  Screens  and  grit  chambers  afford  the  most  effective 
means  of  treatment  which  it  is  permissible  to  employ  in  the 
closely  built-up  sections  of  the  city.  Owing  to  the  odors  that 
occasionally  may  be  produced,  and  because  of  the  antagonis- 
tic popular  opinion  which  would,  in  all  probability,  be  aroused, 
it  will  not  be  advisable  to  locate  settling  basins  or  more 
efficient  processes  of  sewage  treatment  in  the  built-up  sec- 
tions of  the  city. 

9.  With  the  growth  of  population  and  the  development  of 
the  public  opinion  it  is  probable  that  a  greater  purification 
of  the  sewage  will  be  called  for  in  time  than  is  possible  by 
screening  and  sedimentation.  This  probability  should  be 
anticipated  as  far  as  possible  and  the  work  so  designed  as  to 
permit   of  extension  and  improvement   without   excessive   cost. 

10.  Sanitary  standards  of  cleanness  for  the  water  should 
b<  prepared  to  serve  as  a  guide  toward  which  the  work  of 
disposing  of  the  sewage  and  protecting  and  improving  the 
drinking  water  should  tend.  The  standards  should  be  in- 
terpreted liberally  and  with  due  regard  to  the  modifying 
circumstances   imposed   by  local   conditions. 

11.  Different  standards  for  different  places  should  be 
prepared,  including  one  for  the  lake  water  in  the  vicinity  of 
the  intakes,  another  for  the  Chicago  River  and  its  immediate 
tributaries,  and  a  third  for  the  drainage  channel  at  its  dis- 
charge   into   the   Desplaines  River. 

12.  The  standard  for  the  drinking  water  should  contain 
specifications  as  to  its  bacterial  condition  and  turbidity;  that 
relating  to  the  river  should  have  reference  to  the  appearance 
of  the  water  and  its  odor,  and  that  which  refers  to  the  dis- 
charge of  the  drainage  channel  to  the  suspended  solids  and 
putrescibility. 

13.  In  regard  to  the  condition  of  the  water  discharged 
from  the  drainage  channel  into  the  Desplaines  River,  the 
ultimate  end  should  be  a  discharge  which  will  not  render  the 
water  of  the  river  offensive  or  materially  more  difficult  for 
the   municipalities  upon   it   to   make,   and   keep,  clean. 

11.  The  arms  of  the  Chicago  River  which  have  no  present 
or  future  value  for  navigation,  and  which  are  now  in  a  foul 
and   stagnant  condition,  should  be   filed   in. 

15.  Pending  the  construction  of  the  intercepting  sewers 
and  sewage-treatment  works,  the  drainage  channel  and  river 
should  be  kept  free  from  putref'-ing  deposits  by  dredging  and 
thi  dredgings  should  be  disposed  of  otherwise  than  by  dump- 
ing into  mi-  near  the  lake. 

K,.  Tli'-  Sites  lor  the  treatment  works  should  be  deter- 
mined upon  as  soon  as  possible,  and  sufficient  land  should  be 
reserved  to  meet  the  future  requirements  which  can  be  fore- 
seen  and   .ill.. i, I   .,    liberal   margin  for  contingencies. 

17.  All  considerable  flows  of  especially  foul  liquids,  such 
as  those  from  the  stock  yards,  should  receive  special  treat- 
ment before  they  are  discharged  into  the  Chicago  River  or 
tb.-  drainage  channel,  The  cosl  of  treating  these  wastes, 
above  the  cosl  of  treating  the  same  volume  of  sewage  from 
thi  it  ..i  the  city,  should  be  borne  by  those  who  produce 
ili.    wastes. 

is.     Tie-   disposal    of   tin-   sewage    in   the   Calumet   territory 
is   a   local    problem    which   can   and   should   be   solved   by   the 
construction   of  one   or  more   purification   plants. 
'&. 

Wattes'  Tireaitomeir&ft  for 


\\\    It.  ('.   Bardwellj 

The  L91  I  report  of  the  Committee  on  Water  Service  of 
tin  American  Railway  Engineering  Association  shows 
thai  on  i ..  representative  trunk  lines  of  the  Middle  West 
there  arc  now  in  Bervice  337  complete  water-treatmenl 
and  I  I  I  Boda  ash  partial  I  reatmenl  stal  ions,  rang- 
rom  five  complete  plants  on  one  road  to  e  maximum 
<.|  112  on  another,  and  from  n la  b  h  plants  on  sev- 
eral to  86  on  on..     Be  ide    thi«j  Beveral  railways  arrange 

,.r   :,    |...  |,.-.    . .  ...i    .1    t  hi     . ......  .  i    meel  Ins    "r   tho 

ipply   Association,   ;.t    the   University   or   nil- 

■■   i  i     i '.  i  i 

o ■   •  'I..    R     .  B27    Midland   Holl.ll.ir..   Kan- 

Mo 


for  placing  .soda  ash  in  the  engine  tanks  at  the  term  I 
This  is  conducive  to  foaming  conditions,  hut  the  ecoifcj 
derived  from  the  scale  removal  more  than  justified 
foaming  complaints. 

On  the  Missouri  Pacific  Ky.,  45  complete  water-scL 
ing  plants  are  in  operation,  the  majority  being  oitj 
hard  waters  west  of  the  Missouri  River.  The  avi 
amount  of  water  treated  per  year,  reducing  the  harfl 
so  that  it  will  form  practically  no  scale,  is  1,602,001 
gal.  The  total  average  amount  of  scale  removed  ) 
this  water  is  5,537,000  lb.  The  total  annual  cob 
the  above  treatment,  including  chemicals,  additional 
pervision  necessary,  maintenance,  interest  and  depii 
tion  on  plants,  is  about  $65,000.  Conservative  fi;« 
show  that  this  expenditure  effects  a  net  saving  of  Ji 
$105,000. 

On  one  terminal  alone  approximately  18,000,000'i 
of  water  are  treated  monthly,  eliminating  5  lb.  of  j 
per  1000  gal.  for  a  total  of  about  80,000  lb.  per  ml 
The  cost  for  chemicals  for  this  is  about  1c  per  1000) 
or  a  total  monthly  bill  of  about  $720.  The  length  of  . 
flues  using  the  raw  water  before  the  installation  oj 
softening  plants  was  from  8  to  12  months,  with 
trouble  on  account  of  frequent  leaks.  The  locor 
now  using  the  treated  water  average  18  months  be 
shopping  and  the  trouble  with  leaky  flues  is  prat- 
el  iminated. 

So  far  the  development  of  water  softening  on  a  | 
scale  has  centered  around  lime  and  soda  ash  as  heir 
chemicals  which  produce  the  results  for  the  least 
However,  barium  hydrate  is  the  ideal  reagent  on  ac 
of  its  leaving  no  detrimental  byproducts,  as  in  tli 
of  soda  ash.    So  far,  the  expense  has  retarded  ils  dev 
me  nt.     Numerous  boiler  compounds  have  been  tried 
few   railways,    but    investigation    would    show    thai 
where  the  work  desired  was  done  the  cost  greatly 
that  of  the  recognized  methods.     Inert  powdered  grai 
is  now  being  exploited  as  a  cure  for  scale  troublesj 
its  economical  merits  are  yet  to  be  proved. 

The  '•sunlight  on  corrugated  aluminum"  patent  w(4 
was  supposed  to  render  the  scale  inert  in  the  water  J 
out    removing    it    chemically    has    been    fried    at    se  I 
points  in  this  section  and  seems  to  have  proved  unwol 
The   permutill    water  softener,   the   artificial    zeolite. 
the  objection  in  railway  work  of  replacing  flic  incniiu 
carbonates  with  sodium  carbonate.    That  is,  wafers  wm'< 
are  sufficiently  hard  to  warrant   the  expense  of  treat™ 
as  a  rule  contain  such  an  amount   of  incrusting  cai 
ales    Hint    if    replaced    by    sodium    carbonate    the    Wi 
could    not    be    usi'd    on    account    of    foaming   propeil 
Therefore,    it   would   seem    thai    common    lime   and   I 
p.ch  will  continue  to  remain  in  Service. 


I  nl.iilniicc.l  KiigliM-erliig  SiiIhH.m-  A I  the  time  the  I 
formation  [for  the  report  on  the  compensation  •<(  engliM» 
for   the    American   Society   of  Civil    Rnglneers]    was  being  P*' 

I I    the   writer   was  a   member  of  an   engl Ing  organ 

lion  employing  nbont  20  me'i  in  the  grade  of  transltm 
higher,  of  whom  two  were  members  of  the  Society  am 
ported  their  salaries  to  the  Committee.  These  two  men 
Btltutrd  the  upper  He;  of  the  entire  force  and  their  avi 
Hillary    was    'Jul';     of    that    of    the    remaining    90'"     of    muni  " 

hers.      While    I cwhnl    more    experienced    than    their    fell>> 

ii    wai     by    no    mentis    In    such    n    proportion   an. I    il    seems   f 
In    asserl     thnl     their    salaries    with    nt     least     I tiO '.     of    'I 
would    have    boen    nttnlnnblo   under    slmllnr    conditions   byl 
av<  ragi     •  nglnei  r    of    equnl    longth    ol     practice       \.    I.   S» 
before    the    American    Society    of  Civil    Engli rs, 
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New  York  Central  &  Hudson  River  R.R.  lias  just 
i    New   York   City   for   use   in   Grand   Central 
•    nal  district,  a  wrecking  crane  of  unusual  size  and 
oirtions.      This    is    a    double-end    electric    wrecking 
i     with    independent    100-ton    (capacity)    cranes    at 
i  he  whole  being  especially  designed  for  under- 
Jd  clearances  and  conditions.     While  primarily  de- 
meet  Grand  Central  Terminal  conditions,  it  is 
ted  for  use  on  the  main  line  of  the  electric  di- 
.  where  operating  conditions  and  clearances  are  such 
uially  obtain  on  steam  roads.    It  is  virtually  a  power- 
ctric  locomotive  as  well   as  a   crane   and  is  eom- 
i  quipped  for  independent  operation. 
1    handicaps  in  the  design  of  this  crane  were  unusual. 
,    capacity  had  to  be  developed  with  little  head  room 
isinsr  the  boom  and  small  side  clearance  for  slew- 


the  cab  are  the  operating  levers  for  that  end,  but  the 
propulsion  may  be  controlled  from  either  end.  The  elec- 
trical equipment  is  noteworthy  for  its  power  and  flexi- 
bility. Six  principal  motors  with  a  total  of  1100  hp.  are 
used,  for  operating  the  crane  as  follows:  Four  of  '200  hp. 
each,  for  propelling:  and  two  of  150  hp.  each,  for  hoist- 
ing and  for  operating  the  machinery.  The  propelling 
motors  are  direct  connected  to  the  axles  of  the  compound 
trucks,  two  at  each  end  of  the  car.  They  are  arranged 
so  that  all  four  may  be  used  for  traveling,  or  if  desired, 
only  the  two  at  either  end.  They  are  capable  of  operat- 
ing safely  on  fluctuations  of  line  voltage  between  300  and 
750  volts,  direct  current. 

For  intermittent  and  emergency  service,  as  might  be 
required  with  the  third  rail  out  of  commission,  or  when 
suitable  cable  connections  could  not  be  made  with  a  feed 
line,  there  is  installed  on  the  crane  a  high-capacity  stor- 
age battery.  This  has  230  cells  giving  75  amp.  for  eight 
hours  and  discharging  with  a  maximum  rate  of  350  amp. 


100-Ton  Electsic  Wrecking  Crane:  X.  Y.  C.  &  IT.  I>.  R.B. 


;ive  concentration  of  wheel  loads  was  prohib- 

ive  construction  resulting  is  shown  by  the  ac- 

anying  figure.     The  car  body  is  61    ft.  long,  with  a 

base  of  51    ft.,  and    is  carried   on   two  compound 

h  made  up  of  two  four-wheel  trucks.  A  cradle 

le  car  body  rests  allows  the  compound  trucks, 

aeh  -ingle  truck,  freedom  to  swing  when  tak- 

Complete   air   brakes    are    provided,    also    a 

brake  wheel  al  each  cud.     There  is  a  system  of  air- 

alve-controllcd    telescopic    outriggers    or    jack 

■  I"  add  stability  during  heavy  lifting  and   to  dis- 

te  the  load  over  a  greater  area. 

nd  of  the  car  is  a  complete  independent  crane, 
■i  structural  mast  ami  boom,  accurately  turned  roller 

■Old    rollers,   and    the   slew  Mi-   IllCi  h.uilMII.       All    of   the 

Dl  of  operation    may   he   performed    independently, 

iinultai usly,  with  loads  up  to  the  capacities  of  the 

I*.       Ml   clutches  are  air  operated.      At    each   end   of 

"i"     Informiitlon     furnished     by     lie-    Industrial     Works, 
Ity.   Mich.,  .I.MimicfM   nnd   builders  "I    the 


in  two  hours.  At  each  end  of  the  car  is  a  switchboard 
with  lamps  and  instruments,  including  an  ampere-hour 
meter  for  the  storage  battery. 

This  crane  may  he  dispatched  al  high  speed  under  ii- 
own  power  to  the  scene  of  an  accidenl  anywhere  on  the 
electric  division.  The  procedure,  in  case  of  a  wreck 
underground,  would  be  somewhat  a-  follows:  If  possible, 
the  wreckage  would  he  lifted  clear  of  the  track  and  the 
crane  would  then  back  out  with  ii.  If  the  crane  could 
not  raise  the  damaged  equipment  off  the  track,  either 
on  account  of  hick  of  head  room  or  because  of  the  size  of 
tile  piece,  One  end  would  be  lifted  with  the  main  hois! 
ami  with  the  auxiliary  hoist,  a  special  truck  would  he 
|  laced  in  under.  The  crane  would  then  drag  away  the 
load. 

Tie'  operation  of  boisting  is  by  means  of  a  tram  of 
i  iii-spur  gearing,  There  is  a  brake  of  Bufficienl  capacity 
i  >  hold  the  maximum  load  in  anj  position,  or  to  lower 
ii  at  ;i  low  rate  of  speed.  A  combination  clutch  and 
brake  is  provided  for  dispatch  lowering  of  the  block.  In 
addition,  there  is  a  ratchet  ami  paw  1  of  ample  strength 
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to  hold  the  maximum  load  when  the  clutch  is  disengaged 
and  the  winch  heads  are  in  operation.  These  winch  heads 
are  0:1  either  side  of  the  crane,  are  of  25  tons  capacity 
and  are  independent  in  operation  of  all  other  mechan- 
isms. The  auxiliary  hoist  is  arranged  to  operate  at  the 
same  radius  as  the  main  block,  or  at  different  points  on 
the  boom.  The  boom-hoist  or  radius-varying  mechanism 
may  be  operated  with  the  maximum  load. 

The  crane  was  guaranteed  to  haul  an  80-ton  roll- 
ing load  at  25  mi.  per  hr.  on  level  and  at  15  mi.  per  hr. 
on  2.7%  grade.  (On  test  the  80-ton  load  was  carried  at 
31  mi.  per  hr.)  The  addition  of  a  50-ton  suspended  load 
was  guaranteed  to  reduce  the  speed  on  level  to  not  less 
than  12  mi.  per  hr. 

The  crane  capacities  designed  fur  were  (on  solid- 
foundations  with  outriggers),  (;i)  100  tons  at  24-1't.  2-in. 


Tlhe  Hew    C« 

Mew  Yorlrl  City 


^o^uisHt  Motiase  Site, 


What  city  planning  means  in  an  established  comm. 
ity  is  well  illustrated  in  the  accompanying  view  shov^i 
the  proposed  site  of  the  new  court  house  in  New  Y!| 
City.  The  view  is  taken  from  the  roof  of  the  new  J{ 
nicipal  Building  in  Manhattan  looking  northeast.  Laf- 
cite  St.,  under  which  runs  the  old  Interborough  subw  . 
is  the  street  running  north  at  the  extreme  left  ;  (Vi 
St.,  the  line  of  the  new  bridge-connecting  subway,  isi 
the  center  of  the  picture  running  north  and  Pearl  St s 
the  lowest  cross-street  shown.  At  the  upper  right  cei  r 
is  Mulberry  Bend  Park,  the  site  of  the  once  notorijs 
Five  Points  and  at  the  upper  left  is  the  Tombs,  e 
city's  equally  notorious  prison. 


Site  of  \iu  Court  House,  \  1  \\    5Tork  City 


radius  straight  ahead  or  1;  ft.  *i  in.  either  side  of  centei  ; 
(b)  LOO  ion-  ;,t  ■.'•mi.  radius  Btraighl  ahead  or  12  ft. 
either  side  of  center;  (1  1  100  ion-  :it  !:;  n.  8-in.  radius 
ng  180  .  \\  nlioiii  outriggers  (a)  is  reduced  to 
•r."  ton  traight  ahead  and  (c)  to  25  tons.  This  crane 
d  and  buiH  under  s|ieeifien( ions  prepared  by  a 
committee  for  the  New  York  Central  &  Hudson  River 
R  I:  .  eompri  ing  C.  II.  Quereau,  Superintended  of  Elec- 
li  pal  Equipment  (Chairman),  II.  \.  Currie,  Assistant 
Electrical  Engineer,  and  B.  J.  Buell,  Wrecking   Mi  ter, 


i.iuMiiiim     l»    the    Second     <.r.ni     1  suae    <>r    PoreaJ     Flren, 

ng    to    1  he    1  nlted    Btatei 
in    the    mounts  In      ol      outhern    Calll 
.    and    New  li  <  lei 

11  "drj    thundei    atom 

The   Forest  ■  Imum 

•I  111  I  r.  1-     I  hi-    1 


The  new  court  house,  a  circular  building  designed 
Guy  Lowell,  and  accepted  by  the  justices  of  the  Suprc 
Court  only  alter  many   months  of  deliberation,  is  to 
located  in  the  area  shown  in  the  view,  and  the  remain! 
outlined  area  is  to  be  devoted  to  parking  and  new  st 
As  can  be  readily  seen,  the  district  is  completely  built 
villi   structures    ranging    from    Iwo-storv   brick    houses') 
Hie     1 0-story    modern    steel  frame    building    in    the    i" 
m.  dialc    foreground    in    w  liich    the    II  Ml    Puhli  h 
ilie   pul)lisher  of    E\<;r\i:i:iii\ii    \i:\\s.   lias  been    locn 

loi     years  past.     All  of  these  strut-lures  mil 

down;  In  fact,  the  view  shows  quite  a  number  already 
molished  or  in  process  of  demolition, 

The   plan   as   indicated    herewith    is   the   latest  dcvt'l'- 

on  ill   of  Ihe  il  I ->■   plans  and   is  to  be  presented! 

the     Board    of     Estimate     next     week     b\      President     Ml 
\n.ii\    of    Ihc    Boartl    of     Mdermen.      The    nev 


ori 
bei 
t:o 


,v  1  I 
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ly  transfers  the  site  somewhat  farther  east  than  it 
nally  stood.  There  seems  to  be  small  doubt  of  its 
■>  adopted.  As  soon  as  it  is  adopted,  actual  construc- 
will  be  started  and  the  completed  building  and  sur- 
ding  parking  should  be  ready  in  about  five  years. 

C©2imniffi£ssao!ni 

esident  Wilson's  appointment  of  the  members  of  the 
kan  Engineering  Commission  was  noted  in  our  Per- 
1  Columns  of  last  week.  This  commission  is  ap- 
ted  at  present,  we  are  unofficially  informed,  for  set- 
nt  of  survey  and  location  problems  only,  but  that  it 
probably  continue  with  the  work  of  construction 
.  Beems  a  foregone  conclusion.  No  formal  order  was 
id  by  the  President  for  constituting  this  commission, 
Dard  of  engineers,  and  it  is  generally  understood  the 
elan    of  the   Interior  bears   the  same  relation  to  it 


Southern   Pacific  system   mountain   lines,  including  the 
Central  Pacific  Ry.  from  Rocklin  to  Truckee,  Calif. 

After  two  years  as  District  Engineer  of  Maintenanee- 
of-Way  of  the  Southern  Pacific  Ry.,  he  returned  to  dif- 
ficult mountain  location  work,  for  which  his  long  ex- 
perience peculiarly  fitted  him.  As  Chief  Engineer  of  the 
Northwestern  Pacific  R.R.,  from  1907  until  his  recent 
appointment  to  the  Alaskan  Engineering  Commission. 
Mr.  Edes  has  been  engaged  in  locating  and  constructing 
a  railway  through  difficult  mountain  canons  btween  Wil- 
lets  and  Shiveley  along  the  Eel  River  in  western  Califor- 
nia. 

Lieut.  Fredekick  Mears,  U.  S.  A. 

Frederick  Mears  was  born  May  25,  1878,  at  Omaha, 
Neb.  He  was  educated  at  Gonzaza  College,  Spokane, 
Wash.,  and  at  the  Sin. thick  School  in  Minnesota. 

At  19  years  of  age  he  entered  the  service  of  the  Great 
Northern  Ry.,  as  a  rodman  on  the  Park  Rapids  extension 


William   C.  Edes 


Lieut.  Peederick  Meabs 
The  Alaskan   Engineering  Commission 


Thos.  Riggs,  .Ik 


■l  the  Secretary  of  War  lias  bad  Id  the  Isthmian  ('ana1 
ion. 

W'ii.i. i  wi  i '.  Edes 

lirnian  of  Hi''  commission,  William  C.  Edes,  is 

a  lilwav  locating  engineer  of  ripe  experience.      He  was 

n  hi  Bolton,  Mass.,  Jan.  I  I.  1856,  and  graduated  from 

achusetts  Institute  of  Teel logy   in    1875.      For 

,   1878  lo   Ins-.',  he  was  with  a   railway  location 

die  Southern   Pacific   Ry.  in  Arizona.   New    Mex- 

:in.l  Texas.     Prom  ISSfi  t,,  ivn;.  I,,,  located  and  had 

in  of  construction  of  many  miles  of  the  South- 

'     Pacific  system  in  the  west  coast  region. 

Ir.    Rdcs    was    Chief    Assistant    Engineer   of    the    San 

Bincisco  &  San  .loa<|iiin  Valley  R.R.  from  1895  to  1900, 

*ilerW.  !!.  Storey,  then  Chief  Engineer  of  that  railway, 

'Mr  Vice-President    of    the     Uchison,    Topeka    &    San 

I   By.     During  the  following  five  years  be  hid  charge 

location   work    for  the   reconstruction   of  some  of  the 


in  Minnesota,  ami  later  served  as  a  leveler  mi  the  loca- 
tion of  the  Coon  Creek  cutotf.  In  1898,  he  was  promoted 
lo  he  Assistant  Engineer  and  was  engaged  in  the  location 
ol  the  Kootnoi  Valley  R.R.  and  the  Bellingham  &  Nelson 
R.R.  in  northern  Idaho  and  British  Columbia. 

In  1899,  he  enlisted  iii  the  United  States  Army  and 
was  sent  to  the  Philippine  Islands  where  he  soon  saw 
active  war  service  in  the  pacification  of  the  natives.  He 
received  a  commission  as  Second-Lieutenant  in  1901.  On 
his  return  to  this  country,  he  entered  the  United  Staff 
College  at  Poll  Leavenworth.  Kan.,  in  1903,  and  grad 
uated  two  years  later,  in  1905.  During  leave  '<(  absence 
in  the  summer  oi  L905,  Lieut.  Mears  spent  four  months 
as  Resident  Engineer  on  construction  work  for  the  Chi- 
cago, Rock  Island  &  Pacific  Ry.  in    Arkansas. 

In  May.  1906,  he  was  sent  to  the  rsthmus  of  Panama 
at  the  request  of  John  P.  Stevens,  then  Chief  Engineer 
i  t  the  Panama  Canal,  with  whom  Lieut.  Mears  had  been 

oi  iated  in  his  wort  on  the  Great   Noi  them  Ry.     Lieut 
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Mears'  first  detail  at  Panama  was  as  track  foreman.  He 
was  soon  promoted  to  be  Assistant  Engineer  and  had 
charge  of  the  relocation  of  the  Panama  R.R.  From  1907 
to  L909,  he  was  Resident  Engineer  and  Engineer  of  Con- 
struction. ' 

Since  Dec.  1,  1909,  Lieut.  Mears  has  been  Chief  Engi- 
neer of  the  Panama  R.R.  and  has  had  charge  of  mainte- 
nance and  of  the  construction  of  the  relocated  high-level 
line.  Since  Dec.  1,  1913,  he  has  also  been  General  Su- 
perintendent of  the  Panama  R.R.  and  Steamship  Line, 
in  charge  of  operation,  maintenance  and  construction  on 
the  Isthmus.  The  work  done  under  his  supervision  at 
Panama  included  the  reconstruction  of  almost  the  entire 
railway,  the  design  and  construction  of  the  Atlantic  ter- 
minal docks  at  Colon,  the  location  survey  in  1910  for  the 
Panama  Government  of  a  railway  from  the  Canal  Zone 
to  the  Costa  Rican  border,  and  the  construction  of  nu- 
merous structures  for  the  Panama  R.R. — amounting  to 
over  $11,000,000  in  engineering  work  on  the  Isthmus 
during  his  eight  years  there. 

Thomas  Riggs,  Jr. 

Thomas  Riggs,  Jr.,  was  born  Oct.  17,  1873,  in  How- 
ard County,  Maryland.  He  was  educated  at  the  Emerson 
restitute,  Washington,  D.  (.'.,  and  at  the  School  of 
Science,  Princeton  University. 

His  early  experience  in  engineering  work  was  in  mine 
and  land  surveying.  In  July,  1906,  he  passed  the  civil 
service  examination  for  Topographic  Aid,  United  States 
Geological  Survey,  but  he  never  served  under  this  ap- 
pointment. Instead,  he  was  transferred  to  the  Alaska 
Boundary  Survey,  under  the  State  Department,  as  As- 
sistant Engineer. 

Mr.  Riggs  has  been  continuously  engaged  with  the 
Alaska  Boundary  Survey  until  the  close  of  last  season 
when  the  work  was  completed.  During  this  period,  the 
I4ls1  meridian  was  surveyed  and  marked  from  Mount 
I  M-  to  the  shores  of  the  Arctic  Ocean,  a  work  which  in- 
volved great  hardships  and  considerable  danger.  He  was 
the  lii-t  man  to  use  lenses  for  transportation  purposes 
north  of  the  Porcupine  River,  and  their  appearance 
!  greal  astonishment  among  the  Indians  and  Esqui- 
maux of  the  Ear  aorth. 

In  mil  and   1912,  an  epidemic  of  smallpox  broke  out 

among  the   Indians  on  the   Porcupine   River,  which  was 

iccee  fully  handled  by  Mr.  Riggs  with  the  assistance 

Of  the  Canadian   and    I'nited   Stales  authorities  thai   only 

one   death   occurred.      He    is    thoroughly    familiar   with 

tan    life   and   conditions   as   well    as   with    Alaskan 

iphy  and  climate. 

Mr.  Riggt  was  married  iii  1913  to  Bliss  Ren6e  C lert, 

,   -  of  the  late  Frederick  R.  Coudert,  a  prominent 
hanker  of  Ww  York  City,  who  was  Commissioner  for 
Uniti  !  States  on  the  Bering  Sea  Arbitration. 
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Large  Steel   Railroad   iirhiu.-  on   the 
the  <  lanadlan  River 

(on ii    >.r    Maj    9      six    in. ii    who 
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dieted  for  involuntary  manslaughter  in  connection  with  t 
wreck  of  the  Bar  Harbor  express  on  the  New  York,  Nt, 
Haven  &  Hartford  R.R.,  at  North  Haven.  Conn.,  Sept.  2,  19 
(see  "Engineering  News,"  Sept.  11,  1913),  have  ended.  T 
flagman  Murray,  who  went  back  but  about  300  ft.  from  t 
rear  of  his  train,  and  who  pleaded  guilty,  is  at  liberty  on, 
suspended  sentence  of  1  year  in  jail.  The  engineman  Mil 
was  acquitted  on  May  6,  and  on  May  7  the  state  dro 
case    against    the    conductor    Adams. 

A  State  Flood  Commission  has  been  appointed  in  India 
by  Governor  Ralston,  made  up  of  one  representative  fr<|< 
each  congressional  district  of  the  state.  At  the  meeting 
the  Commission  for  organization  on  Apr.  30  Prof.  W.  K.  Ha| 
of  Purdue  University,  was  made  temporary  chairman  of  t 
Commission,  and  L.  H.  Lewis,  secretary  of  the  Indianapo 
Chamber  of  Commerce,  was  made  secretary.  A  sub-co;i 
mittee,  of  which  Prof.  Hatt  is  chairman,  is  to  form  a  plan  i 
procedure  to  be  reported  to  the  next  meeting  of  the  Coil 
mission   on   May   12. 

The  Los  Angeles  Power-Bond  Election  on  May  8  result 
in  56,077  votes  in  favor  of  the  proposed  issue  of  $6,500,0i| 
and  23,161,  against.  A  two-thirds  favorable  vote  was  il 
quired  to  pass  the  bonds  and  the  proposition  was  therefrJ 
carried  by  a  considerable  margin.  As  explained  in  "En> 
neer  News,"  Apr.  30,  1914,  p.  986,  this  sum  is  needed  to  car 
out  plans  now  matured  for  the  development  of  power 
falls  in  the  Los  Angeles  water-supply  aqueduct  and  its  d 
tribution  within  the  city.  According  to  a  statement  of  A. 
Stevens,  City  Attorney,  the  city  will  condemn  the  distribi 
ing   system    of   the   Southern   California   Edison    Co. 

Pittsburgh**  City  Engineering  "Work  Consolidated — T 
Bureau  of  Construction  of  the  Department  of  Public  Wor 
Pittsburgh,  Penn.,  has  been  broadened  by  consolidating  wl 
it  the  Bureau  of  Surveys.  The  enlarged  bureau  is  call 
Bureau  of  Engineering.  Besides  doing  all  construction  wor' 
bridge  maintenance,  etc.,  it  is  also  charged  with  doing 
engineering  work  for  sewer  maintenance.  This  brings  uno' 
one  head  all  the  engineering  work  of  the  city  except  conrii 
of  the  water  supply  and  the  executive  part  of  sewer  mai 
tenance.  N.  S.  Sprague,  who  has  been  in  charge  of  t 
Bureau  of  Construction,  remains  in  charge  of  the  Bureau 
Engineering. 

An  Immense  Convention  Hall  with  a  seating  capacity 
8000  has  been  planned  by  Egerton  Swartwout,  of  the  arc! 
tectural  firm  of  Tracy  &  Swartwout,  of  New  York,  for  i 
proposed  George  Washington  Memorial  at  Washington,  D. 
Mr.  Swartwout's  design  was  awarded  the  first  prize  of  $15 
in  a  competition  to  which  thirteen  architects  were  invit. 
The  plans  call  for  an  auditorium  270  ft.  long  by  200  ft. 
width,  arranged  as  an  ellipse,  which,  according  to  thi 
signer  is  not  only  the  most  economical  layout  for  disposltl 
of  scats,   but   also   presents  the   best  acoustical   properties. 

The  building  is  a  project  of  the  George  Washington  M. 
morial  Association,  which  has  raised  $500,000  of  the  $2,000,0 
which  will  be  required  for  its  construction.  The  governmt 
has  contributed  a  site  on  the  Mall,  at  Washington,  provid 
at  least   $1,000,000   can   be  raised   by  Mar.   4,   1915. 

Organisation   and    Plana  of  the   Alaskan   Engineering  Cm 
mission — President  Wilson's   appointments   of    nieinl 
commission   to   have   charge   of   the   location   and    construotl 
of   the    government    railways    to    be   built    in    Alaska    wen 
nounced   in   the   personal   columns    of   our   issue   of   last    wet 
The  commission,  composed  of  Messrs.  E.los.    Mears   and    Ml 
Is  now  on  its  way   to  Seward,  Alaska,  where  it  will 
summer  headquarters,   probably    with   n   branch   office   in  Bel 
tie,    Wash.      The    first    work    will    be    the    survey    of   a    roi 
from    Portage    Tin     to    the    vicinity    of    Fairbanks.      It   Is  u 
officially    stated    that     nothing    definite    has    yet    been    d«0l 
upon    in    the    way    of    tilling    the   subordinate   positions    IS 
engineering    staff.      As    men    will    be    needed    In    a    hurry    II 
probable    thai     the    appointments    will    be    made    v 
course    to    civil    service    examinations.      The    commission 
ready  lias  a   number  of  applications  on  file.     Applicants  iaOt 
address   the   Alaskan    Engineering  Commission,   Department 
ii,, ■   inieiioi.    Washington,    D,   C. 

\    i  alqne   Round  the  World  Tour  has  been   undertaken 

„    California    engineers,    Messrs.   Sydney   1,.    Ivers  and   Met 
li     Pouchor,   of  Torrance,     The   tour,   which   is   planned   to 
two    years    or    more,    Is    undertaken    partly    for    pleasure 
...    |,     ppci    .  ,,    Ineei  Ins    w  oi  ks    in    out-of-the   "  'V 
3f   the    woi  Id.      The    start    is   lo   bl 


lie  IS 


,,i,t     art    '  • 
i  ii. a i    the     Rock     island    bridge    was 

i  by  di  Iftwood  i the  n  reeked     tructurt      upstrt  im 

ii,,     i, , i, , i, ,„i    Prosecutions    "f    the    Three    Trainmen    lu- 


fniin   San    Pi' 
,  ,    ,,,   on    a    Balling    bark    about    the    middle   of    Mny.       \t    BOH 

illlnii    l "HI    be    chartered    for   exi ntlo 

thi      Ho  wall  hi      I'  I  indB.       Then,  ,-     the     Itinerary     In,  

gnmoan,  FIJI,  Tons  ..  Cook  ind  Navigator  Islands  In  t 
South  Pacific,  and  New  Zealand,  Tasmania.  Australia,  «■ 
Guinea    and   Borneo   to   tho  Philippines.    From   the   I'hlllppln 


1  v  14,  1914 
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n  thward  jump   is   taken   to   Japan   and   then   the   trip   pro- 

,.e<    through    China,    Malacca,    Java,    Sumatra,    Siam,    India, 

■Jn,  Arabia,    Egypt  and   Turkey.      In   Europe,  all   the   prin- 

ip;  countries  will  be  visited,  and  then  pasage  will  be  taken 

Atlantic    to   Newfoundland    and    Canada;    thence    to 

Panama,   Costa   Rica,   Nicaragua   and    Honduras,    finally 

ating   at   Jamaica. 

r    Reorganization    of    the    Massachusetts    State    Board    of 

ieilh  was  proposed   in   a   special   message   sent   to    the   legis- 

May   S.      The   bill    accompanying   the    message   pro- 

dl   for    a    single    full-time    paid    health    commissioner    and 

•r  n  advisory   board.      The    Department   will,    if    the   bill   be- 

>nU   law,    consist    of    a    Health    Commissioner    at    $7500    per 

•a  and   an   advisory   council    of  six   members   at   $10   a   day 

>r  ctual    time.      The    State    will    be    divided    into    eight    dis- 

i,    with  a  paid  health  officer  at  the  head  of  each,  who  shall 

e  his  whole  time  to  the  work.     The  Department  will  have 

.1  ivisions  at   the   start:    Administration,   communicable   dis- 

isl.  sanitary  engineering,   food   and   drugs,   laboratories   and 

ii|  welfare.     At  the  head  of  each  will  be  a  director,  who  is 

.      an  expert  in   his  particular   field   of  work.      The   depart- 

.«■     of   vital    statistics    will    remain    with    the    office    of    the 

tary   of   State. 

te  Commissioner   has   the   power   of   appointment   and    re- 

■  1  of  the   directors   of  divisions  and  of   the   district   health 

;;  is,   all  with   the  approval   of  his  council.      He   may   when, 

-    -pinion   of  the  council,   a   health  emergency   exists,   en- 

:      the    rules    and     regulations    of    the    state    department 

i    n    the    territorial    jurisdiction    of    local    health    boards. 

he  Apartment-House   Fire  in    Boston   on    Apr.   14,   noted   in 

n g   News"    of   Apr.    23,    is   the    subject    of  a    bulletin 

1  Issued    by    the   National    Fire    Protection    Association,    87 

I     St.,    Boston,    Mass.      Eight    lives    were    lost.      The    Melvin 

'P  tment   house    was   a   five-story-and-basement    brick   build- 

il     An    open    elevator    shaft    extending    from    basement    to 

••   and    a    dumbwaiter    shaft    provided    flues    which    rapidly 

0  ueted  the  fire  from   floor  to  floor.     The   fire  started  jn  the 
•a  ment,    it    is   claimed,    from    spontaneous    combustion    in    a 

••    r.     The  janitor   who   discovered   the   fire   at  about  2   a.m. 

»  d  from  a  window  to  a   passerby   to  give   the   alarm.    Ap- 

■ntly,    the    passerby    considered    the    mere    opening    of    the 

ll-box  door  sufficient.      Several  minutes  later  a  policeman 

f     in  an  alarm,  which   was   followed   by  a   third  and   fourth. 

everal    conclusions    are    deduced.      Such    buildings    should 

!>ebquipped    with    automatic    sprinklers.       The    basement    at 

••  '.   and    all    its    lockers   and    partitions    should    be    fireproof. 

basement    should    be    cut    off    from    the    floor    above    by 

rd    fire-doors.      A    fire-wall    should    divide    the    building 

n    two  sections  connected   on   each    floor   by   fire-doors.     Un- 

vertical    openings    from    basement    to    roof    should    be 

lited.      Exterior  fire-escapes   should   be  located,   wherever 

",    against    blank    brick    walls.      When    it    is    necessary 

-escapes   to   pass   windows,    the    sash   and    trim    should 

f    metal    and    the    glass    wired. 

•rejected   Railways   to   Hudson   Bay  are   becoming  numer- 

1  The  Canadian  Government  is  building  a  line  in  northeast 
M  Itoba   from    the    Canadian    Northern    Ry.    to   Port   Nelson, 

le    provincial    government    of    Manitoba    in    proposing    a 
11     north  from  'Winnipeg  to  the  same  point.      The  provincial 
rnment    of   Ontario    proposes    to    extend    its    Temiskaming 
Iforthern  Ontario   Ry.   to   James   Bay   (the  southern   arm   of 
Ray),    with    a    terminal    at    the    mouth    of    the    Moose 
at   the  southwest  corner  of  the  bay.  and   the  provincial 
"i-nnii  tit    of    Quebec    has    granted    subsidies    for    the    pro- 
North    Ry.    from    Montreal    to    James    Bay,    with   a    ter- 
i    the  mouth   of  the  Nottaway  River,  at  the  southeast 
ler   of   the    bay.      The   Canadian    Pacific   Ry.    is    said   to   bo 
i. luting    an    extension    of    its    Kippewa     branch     north 
Ippewa,    Ont.,     to    James     Hay.       The    Temiskaming     & 
th.-rn  Ontario  Ry.   already   extends  from   Toronto  to   Coch- 
e,   Ont.,    on    the    Canadian    Transcontinental    Ry.,    an.!    bus 
Investigations    made    as    to    conditions    for    establishing 
water  terminals  at  Moose   Harbor,   the  mouth   of  the 
liver  (G70  miles  from  Toronto).    This  is  about  latitude 
t     while   Port    Nelson    is   at   about  67°,  the  outlet   to   the   sea 
'ill    farther    north.      These    Investigations    have    been 
'11"  'l    in    a   papor   by  J.   O.   G.   Kerry,   consulting  engineer 
the   railway,   which   was   read   before   the  Toronto   chapter 
the   Canadian   Society   of  Civil   Engineers. 


Mr.  Edward  T.  Stotesbury,  of  the  banking  firm  of  Drexel 
?o.,  Philadelphia,  Penn.,  has  been  elected  President  of  tho 
idlng  Co.,   to   succeed    the    late   George   V.   Baer. 


Mr.  A.  L.  Robinson,  former  Superintendent  of  the  Me- 
chanical Division,  Panama  Canal,  is  now  Consulting  Engineer 
of   the   Barber   Asphalt   Paving    Co.,    Philadelphia.    Penn. 

Mr.  H.  L.  McLow,  formerly  Master  Mechanic  of  the  Mis- 
souri, Kansas  &  Texas  Ry.  shops  at  Greenville,  Tex.,  has  been 
appointed  Manager  of  the  Greenville  municipal  water-works. 

Mr.  Robert  TV.  Hunt.  M.  Am.  Soc.  C.  E.,  of  Robert  W.  Hunt 
&  Co.,  Engineers,  Chicago,  111.,  has  been  made  a  Vice-Presi- 
dent  of  the   International   Association    for   Testing   Materials. 

Mr.  Dalton  R.  Wells  announces  his  withdrawal  from  the 
firm  of  Burrowes  &  Wells,  Architects,  Detroit,  Mich.,  to  enter 
private  practice  as  an  Engineer  and  Architect,  1801  Ford 
Building,    Detroit. 

Mr.  E.  L.  Crugar,  former  Assistant  Chief  Engineer  of  the 
Chicago  &  Alton  R.R.,  at  Chicago,  111.,  has  been  appointed 
Assistant  Engineer  of  the  Illinois  Central  R.R.,  with  head- 
quarters   at    Chicago. 

Mr.  W.  J.  Richards,  M.  Am.  Inst.  M.  E.,  General  Manager 
of  the  Philadelphia  &  Reading  Coal  &  Iron  Co.,  Pottsville, 
Penn.,  has  been  elected  President  of  the  company  to  succeed 
the   late   George    F.    Bae  ■. 

Mr.  Benjamin  B.  Hatch,  Electrical  Engineer  of  the  Bos- 
ton, Mass.,  Schoolhouse  Department,  has  been  removed  by 
Mayor  Curley,  after  18  years'  service  in  the  department.  His 
salary   was    $2500    per   annum. 

Dr.  Richard  H.  Harte,  a  prominent  Philadelphia  surgeon, 
has  been  appointed  Director  of  Public  Health  and  Charities 
of  Philadelphia,  succeeding  Dr.  Joseph  S.  Neff,  resigned,  as 
noted   in   our  issue  of  last  week. 

Mr.  A.  C.  Hinckley,  formerly  Master  Mechanic  of  the 
Southern  Pacific  Ry.,  at  Oakland,  Calif.,  has  been  appointed 
Superintendent  of  Motive  Power  and  Machinery  of  the  Ore- 
gon  Short   Line  R.R.,   at   Salt   Lake   City,   Utah. 

Mr.  R.  F.  Carr,  formerly  Superintendent  of  the  St.  Louis, 
Brownsville  &  Mexico  Ry..  at  Kingsville,  Tex.,  has  been  ap- 
pointed Superintendent  of  the  Southeastern  division  of  the 
St.    Louis    &    San    Francisco    R.R.,    at    Birmingham,    Ala. 

Mr.  I.  C.  Brower.  Assoc.  M.  Am.  Soc.  C.  E.,  former  Di- 
vision Engineer  of  the  Chicago  &  Alton  R.R.,  at  Blooming- 
ton,  111.,  has  been  appointed  Assistant  Engineer  of  Chicago, 
St.  Paul,  Minneapolis  *  Omaha  Ry..  with  headquarters  at  St. 
Paul,    Minn. 

Mr.  Emery  Oliver,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of 
the  Natomas  Consolidated  of  California,  of  Sacramento,  Calif., 
has  been  promoted  to  be  General  Manager  of  the  company, 
which  has  extensive  levee  building  contracts  on  the  Sacra- 
mento   River. 

Mr.  A.  K.  Shurtleff,  recently  Office  Engineer  of  the  Chi- 
cago, Rock  Island  &  Pacific  Ry.,  has  been  appointed  Engineer 
for  the  western  group  of  the  presidents'  conference  com- 
mittee on  valuation.  Mr.  Shurtleff's  headquarters  will  be  in 
the    Burlington    Bldg.,    Chicago,    111. 

Mr.  J.  W.  Powell,  formerly  Assistant  to  the  President  of 
William  Cramp  &  .Sons'  Ship  &  Engine  Building  Co..  Phila- 
delphia, Penn.,  has  been  elected  President  of  the  Fore  River 
Shipbuilding  Corporation,  succeeding  Mr.  Francis  T.  Bowles, 
resigned,   as   noted   in    our   issue   of   Apr.   23. 

Mr.  Frank  T.  Oakley,  M.  Am.  Soc.  C.  E.,  recently  Bridge 
Engineer  of  the  Northwestern  Pacific  R.R.,  at  San  Francisco. 
Calif.,  has  been  appointed  Senior  Structural  Engineer,  Di- 
vision of  Valuation.  Interstate  Commerce  Commission.  Pacific 
district,  with    headquarters   at    San    Francisco. 

Mr.  William  B.  Poland,  M,  Am.  Soc  C.  K.  Vice-President 
and  Chief  Engineer  of  the  Philippine  Ry.,  at  Manila.  I'.  I., 
will  leave  the  Islands  on  .Inn.-  1.  1 '.1 1  I .  to  return  to  the  Unite. 1 
Slates.  Tt  is  not  expected  that  Mr.  Poland  will  return  to  tie 
Philippines,  as  corstruction  of  the  railways  has  been  finished. 
His  address  is  now  J.  G,  White  &  Co.,  Inc.,  I::  Exchange  PI.. 
New    Vork    City. 

Mr.    Albert    A.    Kileger,  .Tun.    Am.   See     < '.    B„    Assistant    Chief 

Engineer   of   the   Louisville    Water    Co..    Louisville,    Ky.,    has 

l n   promoted    to   i"     Acting   Chief   Engineer   to   sui ed    Mr. 

Theodore  A  I.oisen.  M.  Am.  Soc.  C.  E.,  resigned,  as  noted  In 
our  issue  of  Apr  30  Mr  Krieger  is  a  civil  engineering  grad- 
uate of  ttie  Rose  Polytechnic  Institute  and  has  been  Mr. 
I.eisen's   principal   assistant   for   a   number    of   years. 

Mr.  J.  Taffanel.  former  Inspector  of  Mines.  France,  and 
now  Dli tor  of  the   French  Mine   Experlmenl   station  at   l.ie- 

vitl.    Is    Visiting    tills    COUntry    as    the    guest     of    the    Unite,  1    Slates 

Bureau    of    Mines.      Mr.    Taffanel    Is    a    pioneer    investigator    of 
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coal-mine  explosions  and  he  is  in  this  country  to  collaborate 
with  the  United  States  Bureau  of  Mines  in  experiments  be- 
ing  conducted  at  Bureau's  experimental  nvine  near  Bruceton, 
Penn. 

Mr.  Peter  E.  Nostrand,  M.  Am.  Soc.  C.  E.,  of  Shelter  Is- 
land Heights,  N.  Y.,  has  been  appointed  County  Superintend- 
ent of  Highways  of  Suffolk  County,  N.  Y.  Mr.  Nostrand  was 
formerly  Chief  Engineer  of  the  Ramapo  Water  Co.,  and  in 
1S91-93  was  Chief  Engineer  for  J.  D.  &  T.  E.  Crimmins,  con- 
tractors for  the  construction  of  the  Broadway  and  Third 
Ave.  cable-railroads,  New  York  City.  Since  1395  he  has  been 
in    private    practice    as    Consulting    Engineer. 

Mr.  Samuel  C.  Stickney,  Assistant  to  the  President  of  the 
Erie  R.R.  has  been  appointed  Assistant  General  Manager, 
with  headquarters  at  New  York  City.  Mr.  Stickney  studied 
civil  engineering  at  the  Massachusetts  Institute  of  Technol- 
ogy and  began  his  experience  as  a  rodman  on  railway  loca- 
tion and  construction  in  Minnesota  in  18S6.  Later  he  was 
Locating  Engineer,  Superintendent  of  Construction  and  En- 
gineer of  Maintenance-of-way  of  the  Chicago,  St.  Paul  &  Kan- 
sas City  R.R.  For  two  years  following  1S90  he  was  Chief 
Engineer  of  the  Chicago  Union  Transfer  Ry.  In  1892  he 
went  to  the  Chicago  Great  Western  R.R.  as  Assistant  to  the 
President.  Subsequently  he  was  promoted  to  be  General  Man- 
ager and  later  Vice-President  and  General  Manager.  He 
joined    the    staff    of   the    Erie    R.R.    in    March,    1913. 

Mr.  Theodore  Voorhees,  M.  Am.  Soc.  C.  E.,  "Vice-President 
of  the  Philadelphia  &  Reading  Ry.,  has  been  elected  Presi- 
dent of  the  company,  succeeding  the  late  George  F.  Baer. 
Mr.  Voorhees  was  born  in  New  York  City,  June  4,  1S47,  and 
graduated  from  Rensslaer  Polytechnic  Institute  in  1S69.  The 
same  year  he  entered  the  engineering  department  of  the  Del- 
aware, Lackawanna  &  Western  R.R.,  where,  after  four  years' 
service,  he  was  made  Superintendent  of  the  Syracuse,  Bing- 
hamton  &  New  York  R.R.  For  ten  years  he  was  with  the 
operating  department  of  the  Delaware  &  Hudson  Canal  Co. 
In  1SS5  he  joined  the  operating  staff  of  the  New  York  Cen- 
tral &  Hudson  River  R.R.  as  Assistant  General  Superintend- 
ent  He  was  General  Superintendent  from  1S90  to  1893.  when 
he  resigned  to  become  Vice-President  of  the  Philadelphia  & 
Reading    Ry. 

Mr.    Henry    Goldmark,    M.    Am.    Soc.    C.    E.,    has   resigned   as 
Designing    Engineer,    Isthmian    Canal    Commission,    and    has 
returned    to    this    country,    where    he    will    engage    in    private 
practice,   in   partnership   with    his   brother,   in   New   York   City. 
He    entered    the    service    of    the    Isthmian    Canal    Commission 
was  stationed  at   its  Washington  office,   in  charge 
igntng,    until    1908,    when    he    was    transferred    to    the 
isthmus.     He  has  had  direct  charge,  under  Col.  Hodges,  of  the 
of   the   lock   gates,    floating   caissons,   chain  fender  raa- 
and   pontoon   bridge,  and  has  supervised  the  construc- 
i     the    lock    gates.      The    lock    gates    were    completed   in 
h    of  this   year,   several  of  the   chain  fender  devices  have 
been    Installed    and    found    satisfactory,    and    the    construction 
0f    th<     accepted    typei     ol     caissons    is   in    the   hands    of   con- 
In    tl      United    3tati         in   addition,  Mr.  Goldmark  has 
in   a    consulting   capacity    in    the  designing   of   various 
nines,    valves,   etc. 


Charles    L.    Cummlnga,    President    of    the    Cummlngs    Ma- 
chine Co.,  New    York   City,  died  May  5. 

Claud(  M.,    ni        v  ■  ...     M      \ni    Soc.   C,   B.,   Ai  si   tanl    Br 

glneer,    Bureau    of    Sewers,    Borough    of   Brooklyn,    New    York 
City,   died   at    his   home   in    Brooklyn,    May    5. 

Mary   Hayden   Lord  Swain,    vlti    ol    Pro!    Geo.  F.  Swain,  of 

h    n    Bo  ton  on    Ipi 

Wrs,    Swain    was    the    daughter    of    William 
:    ,,i    Bali  m      She    •■•■  as   mai  pled    to    Pi  ol 
hi  vn .    her 
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SIXTH   NATIONAL  CONFERENCE   ON   CITY    PLANNING 
May    25-27.      Toronto,   Ont.      Secy.,    Flavel    Shurtleff.    19  i  ,, 
gress   St.,   Boston,  Mass. 

MASTER    BOILER    MAKERS'    ASSOCIATION. 

May  25-28.      Convention  at   Philadelphia,   Penn.      Secy     H   I 
Vought,   95  Liberty  St.,  New  York   City. 

NATIONAL   DISTRICT   HEATING    ASSOCIATION. 

May    26-29.      Sixth    convention    at    Rochester,    N.    Y.      Sec 
D.   L.   Gaskill,   Greenville,   Ohio. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

June    2-5.       Annual     convention     at     Baltimore.     Mil       Sec 
Chas.   W.   Hunt,    220   W.    57th   St.,   New   York    City. 

MASTER    CAR    BUILDERS'    ASSOCIATION. 

June     10-12.       Annual     convention    at    Atlantic     City,    N 
Secy.,  Jos.  W.   Taylor,   1112   Karpen  Building,   Chicago,  1 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL     All 
STEAM    ENGINEERS. 
June  11-13.     Annual  meeting  at  Toledo.  Ohio.     Secv.    Praij 


E. 


Sanborn,    Columbus,    Ohi 

RAILWAY      MASTER      MECHANICS'     ASSOCI.i 


AMERICAN 
TION. 

June     15-17.       Annual     convention     at     Atlantic     City,    N, 
Secy.,  Jos.   W.   Taylor,    1112   Karpen   Building,   Chicago.  I 

AMERICAN    SUPPLY    AND    MACHINERY  MANUFACTURE!! 
ASSOCIATION. 
June   15-17.      Annual    convention    at   White    Sulphur    Sinn, 
W.    Va.      Secy.,    F.    D.    Mitchell,    Woolworth    Building.  N. 
York     City. 

TRAIN     DISPATCHERS'     ASSOCIATION     OF     AMERICA. 
June   16-19.      Annual   convention   at  Jacksonville,   Phi.    Se. 
John    F.    Mackie,    7122    Stewart   Ave.,    Chicago,    111. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS.      1 
June    16-19.      Spring    meeting   at    St.    Paul    and    Minneapol. 


AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS. 
June     17-20.       Sixth     semi-annual     meeting     at    Troy,    N. 
Secy.,    J.    C.    Olsen,    Polytechnic   Institute,    Brooklyn,  N. 

AMERICAN     INSTITUTE     OF     ELECTRICAL     ENGINEERS. 
June     23-26.       Thirty-first     annual     convention      at      Detro 
Mich.      Secy.,   F.   L.   Hutchinson,  29   W.   39th   St.,  New  T01 
City. 

SOCIETY    FOR    THE    PROMOTION    OF    ENGINEERING   EDI 
CATION. 
June    23-26.       Annual     meeting    at    Princeton.    N.    J.       Secj 
Henry  H.  Norris,   29   W.   39th  St.,  New  York   City. 

AMERICAN     SOCIETY     FOR    TESTING     MATERIALS. 
June    30-July    4.      Seventeenth    annual    meeting    at      Ulan 
City,    N.    J.      Secy..    Edgar    Marburg,    University    of    Penil 
sylvania,   Philadelphia,   Penn. 

.I'litana    Society   of    Engineers — At    the    27th    annual    mei 
in-    held    at    Great    Falls.    Mont..    Apr.    9-11,    the    follow  i  - 
ficers  were  elected:   President,   Reno  II.  Sales;   Viee-Pres 
Martin    H.    Gerry    and    Arthur    W.    Richter:    Secretary,    1 
H.   Moore,    Butte.   Mont. 

Imerican    Electric    Railway     Vssociatinn — The    annual    cot 
vention    will    be    held    at    Atlantic    City,    N.    .1.,    Oct.    12-16.      I 
principal     other     cities     considered     by     the     convention     cor 
mittee    were   Boston,   Muss.,   and    Washington,    D.   C.    The  se. 
retary    is    E.    B.    Burritt,    29    West    ;::M  h    St..    New    York    City. 

Engineers'  Club  of    Dayton — The    Engineers'   Club,    of    Dai 
ton,    Ohio,    organized    on    Feb.    20    and    incorporated    In 
1914,    was    formally    opened    on    May    14.       A    reception    to 
ladies  was   held   in   the  afternoon.     The  clubhouse,   located  0 
the    corner    of    2d    and    Madison    Sts.,    is    a     large    comfi 
building,   entirely   remodeled  and   redecorated   to  fit  the 
of    such    an    organization. 

Vmerlcnn     Institute    of    Chemical      Engineers — Among     th 
papers    to   be    read    :it    the    sixth   semi-annual    meeting   nl 

N     V,   .1 17-20,    the   following  arc   included:   "Septic    I 

by   Win.    I'.    Mason:   "A    Combination    Water   Softcnei    and 
n    1     Tank."    1,.    M.    Booth:    "Ozone    in    Ventilation,"    J.    C 
"Development    of    Itotnry    Furnaces,"    I;     K.    Meade.      A    numbe 
of   Inspection    nips   will    be    made    lo    interesting   polnl      111 
vicinity. 

Western      Socl.lv      of      I '.nuineers       A      special      meeting     «'»| 
In  I.I   nl    the   Society's    riuim.i    in    Chicago   on     \pr.    30,   for 

1. 11  ni.il    reception    in    Ihe    Ihr uigliieoi  s    «  ho    have    bei 

pointed  bj    tho  Chicago    Ileal    Fst.ilo  Honnl  as  a  commlsslo 
Investigate    and     report     upon     the    sanitarj     prohlen 
city,    and    upon    1  •  stenn     ol      •  «i  rage    and    sewage    ill 

1 1 1  <  ■<■  I     Hi.-    1 nl     and     inline    1 1  qnii  onients    of    Hi.'    ell 

.:....     .     \    Sopor,  of  New  York  ;    .IniursP    '■' 

.1    Birmingham,    1  England):    and     \i  Hun    .1      \l nl 

,  K,,,'l:,,i,h  \lt.  1      I!"      :  ...   i.l     pal  I     i. r     Ihe     nicellni        111. 

was     taken     by     K.     II.     Leo,     President     of     Ihe    Socloty, 

I ..I.l.  ."  h     .  «  nl. 1. 1..I.. 1  •      -I     Ihe    appointment     ,'in.l     II  0 

Hi,-    ,  oinmli     Ion      ■!       k\\  en     h;      John     W.      Wvnrd.      Tin 

vIhIIIh,      . 1  In  ..    in. i.l.-    nihil  esses    lunching    upon 

...    regard    1 In lilcini     nnd      efi"'rlnn    I" 

of  11 Ill ..-.'I      in  ■     « I  i'ii. 1 Hi  mlnghan 

...i    '  ■  ■-■     ' 
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i*1iSOB&is°Sp  C©ffi\sthFtyie£a©ini  Woirlrl  Sit 
tHe   E&ein\§ac©    Dana  aim  119113 
By  Wilsox   Fitch  Smith* 

he  excavation  and  foundation  work  for  the  Kensico 

i).  i,  now  being  built  as  a  part  of  the  Catskill  water-sup- 

system,  Xew  York  City,  was  described  in  an  article 

I  the    writer    published    in    Engineering    Xews,    of 

•,  1914.    The  present 

i   !e  will  describe  the  ma- 

y    work    for    the    main 

I  .  which  is  of  cyclopean 

.;  niiry,    or   concrete    with 

la  e  stones  embedded  in  it. 

Tl  story  is  largely  told  by 

tb     accompanying      views 

I    line  drawings  and  the 

accompanying  the 

3.     The  first  view.  Fig. 

the  masonry  work 

in  the  gorge   on    Hay    14, 

it   the   beginning   of   the 

neve    masonry    operations 

fc  the  year   and    the   last 

5,   Figs.  11  and  1'?, 

«t  v  the  status  of  masonry 

■'  -miction     on     the     dam 

p  per  ;it  the   close   of   the 

i    the    convenience 

ol  the    reader,    the    maxi- 

ei  tion    of    the 

given  in  the  former 
entioned,  is  rep<  at- 
ig.    13.      The 
I  'itudinal   profiles  of  the 
d; )  at  various  intersei  tions 
)  ahown  by  Fig.  1<».  which 
moi  pro<j 

I .  with  the  masonry  dur- 
I    1913. 
'lie    uio-t    novel    featuro 
■  onstruetion   of  the 
.    Dam     i-     the    ar- 
nt     ol'      plant       for 
.  ug   ami    placing    rap- 
i'.'    tlm    largo    (|ii:iii( ities    of    masonry.       In   the    con- 
iosl    ol'  the   bu'go  dam-   up   to   the   presenl 
h.  nibble  and   concrete,    the   overhead    cableway 
-1  mii  important   pari   in  delivering  the  masonry 
ml  the  speed  of  construction  ha; 
I  D  rigidly  regulated  by  Iho  capacities  of  the  cableways. 
o  1 1. mi.  t.be  cableways  are  used  only  for  hanil- 

in   !•: 1 1 ' ■  Inefr,   Bouthern    Aqueduct  nt,   Ken- 

J>    DIviMon,    Hoard    ■  ■(    Water    Sup])'  ^ .    Cits     ol     New    Vork, 
A  hnll.i,   N.   V 


I' I 


ling  plant  and  incidental  work.  The  fundamental  idea 
is  the  delivery  by  rail,  within  reach  of  the  placing  der- 
ricks, of  all  masonry  and  other  materials. 

For  constructing  the  main  portion  of  the  dam,  stiff- 
leg  derricks  mounted  in  pairs  on  travelers  are  used,  as 
shown  in  a  number  of  the  views  and  in  the  plan,  Fig.  2. 
These  travelers  operite  on  a  system  of  elevated  tracks, 
supported  on  concrete  piers  about  20  ft.  high.  Two  lines 
of  traveler  tracks  running  longitudinally  with  the  dam 
permit  four  travelers  to  be 
placed  in  pairs  facing  each 
other  over  a  section  of  the 
dam  between  expansion 
joints,  thus  making  eight 
derricks  available  for  each 
section  of  the  dam.  Be- 
tween and  on  the  outside 
of  the  traveler  tracks  are 
service  tracks,  upon  which 
shuttle  cars  bring  the  con- 
crete in  bottom-dumping 
buckets,  of  2-cu.yd.  capa- 
city, from  the  mixers  lo- 
cated at  the  ends  of  the 
dam.  The  piers  carrying  the 
traveler  tracks  are  4  ft. 
square  on  top  and  (5  ft. 
square  at  the  base,  and  are 
formed  in  place  of  mass 
concrete.  They  are  spaced 
longitudinally  about  40  ft. 
apart,  or  half  the  length  of 
the  section,  and  trans- 
versely 30  ft.  apart,  and 
support  girders  of  28-in. 
Bethlehem  E-beams,  which 
carry  the  rails  directly. 
The  travelers  are  each 
equipped  with  two  57-ft. 
booms  and  ?5-hp.  double- 
speed  electric  hoists.  The 
service  track-  are  similarly 
supported  on  concrete  piers 
is    in.   square   on    top   aid 


1.   General  View  of  Gorge  Looking  Upstream, 
Showing  Portion  of  Cyclopean  Masonry  in 
Plai  e;  Mai    11.   1913 

(Concreti     .it    toot   of   laddei    in    Foreground    Is   about    Elev. 

Surface   water  la  collected   In  pipes  and   Flumes  and   led     .'.'._.    It.    square    at   tic 

away  f"""  treBh    '  '    "■  '  These  piers  are  made  in  the 

block  yard  and  erected  bj  the  cablewas's.  They 
timber  floor-beams,  which  support  the  track  string- 
ers, which  are  \M-in.  Bethlehem  H-beams.  The  large 
cyclopean  stone  is  delivered  to  the  outside  derricks  by 
track-  mi  the  refill  on  both  the  upstream  and  downstream 
Bides  of  the  dam. 

The  concrete  block-  Berve  as  forms  on  the  upstream 
face  and  transverse  expansion  joints.  Wooden  forms  are 
used  on  the  downstream  face  below  the  surface  of  refill. 
One  -eel  ion  of  the  dam  is  constructed  by  placing  masonry 
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Cableway  Head  Towers 


Cabkuay 
Tail  Tower. 


Fig.  2.   Typical  Arrangement  of  Concrete  Mix- 
ing and  Placing  Plant 


lail  \"iiav.  Looking  West,  of  Plasm 
Placing  Concrete,  Apr.  22,  1913 

i  !T"'% .tl'av?Ier  tracks  and  service  tracks  are  elevatd 
n»« f'y,„n,  p,f!  are,  t0  be  embedded  in  the  dam  and] 
,  T "„;!"  the  w°!'k  progresses.  Three  travelers  have 
it  cted.  The  traveling  crane  is  on  a  supply  trestle  bad 
le  travelers.  Within  the  trestle  are  three"  concrete  mi 
onsult    plan.  Fig.  2,  for    further  details  of  plant  arrangeme 


(The  travelers  in  the  foreground,  just 
yond  the  supply  trestle,  have  been  raise] 
new  level.  Farther  travelers  coinplel 
masonry  to  level  of  their  track  system, 
ing  served  with  concrete  from  the  mi* 
plant  in  foreground.  Farthest  section! 
dam  built  by  guy  derricks  served  by  gra  I 
mixers  on  east  hill.  Tracks  on  refill  on  l:h 
sides  of  dam  serve  cyclopean  stone.) 


Pio  i    View  oi    Dam  fiiom  Weh 
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Contractor's  Plant  \nu  Constim vtii>\  Wohk''** 


81,  1;|' 


Fig 


E  X  G  I  X  E  E  E  I  X  G     X  E  W  S 
5.  View  <>r  Downstream  Side  of  Dam,  Looking  NTobtheast,  Oct.  305  1013 


nor 


vs    travelers,    traveler    track    and    supporting    piers 

Eh?  concrete    to    Kiev.    214.3 ;    refill   to   Elev.    li 

f  h    tracks    for    bringing    in    large    stones    to 

i.iV.,1   in    concrete.      Forms   tor   concrete    facing 

L     ic,        of    slope       Refill    covers    this    face    to    Elev. 

■h    it    will    be    finished    with    cut    stone    ma- 


g.  v,iw  01    Opstream  Stdtj  of  Dam,  Looking 

Soi  rHWERT,  Oct     10     1913 

(Shows  travel 

ESfl'tt!. 

trnvelei     tracks    successively.         on- 

,,..,,  MM-,  '"'■  '"  ""'"  ""C' 


l'\i,   ('  u'hkii.i    VV  v-i- 1  i;  Si  iti  <> 


>K    Cm 


I  ins 
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i  on  successive  days  until  the  masonry  rises  to  the  tops  of 
the  concrete  piers  carrying  the  tracks.  The  travelers  are 
then  moved  to  the  next  section.  Two  groups  of  travel- 
ers make  it  possible  to  place  masonry  at  two  sections 
simultaneously.  The  travelers  were  used  for  placing  all 
of  the  masonry  west  of  the  gorge. 

After  the  masonry  had  been  completed  up  to  the  base 
of  the  traveler  tracks,  these  were  reconstructed  at  a 
higher  level,  the  piers  resting  on  the  top  of  the  first  lift. 
The  travelers  and  other  moving  plant  were  readily  lifted 
to  the  higher  level  by  the  cableways  and  adjacent  der- 
ricks. Two  lifts  have  brought  the  masonry  up  to  Elev. 
214.5. 


The  portion  of  the  dam  in  the  gorge  up  1"  Kiev. 
ft.  was  placed  entirely  with  guy  derricks,  which  at 
were  mounted  on  the  sides  of  the  gorge  and  later  on 
crete  piers  which   were  incorporated    in   the  dam  ai 
masonry  rose  around  them.     On  Dec.  20,  1913,  wheil 
placing  of  masonry  was  suspended   for   the   season.! 
dam  was  completed  to  Elev.  214.5  ft.  in  eleven  sectj 
or  a  length  of  859  ft.   (see  views,  Figs.  11  and  12).  I 
next  lift,  to  Elev.  210  ft.,  will  permit  the  use  of  tw 
for  this  entire  length,  guy  derricks  being  used  to 
struct  the  closure  at  the  ends  against   the  rock  fon 
tions  of  the  sloping   hillsides.     The   width  of  the 
above  Elev.  210  ft.  will  permit  of  only  one  traveler  t 


I'm.    7.     Upstream    Face  op  fl 
sico  Dam  at  Gorge,  ShowingI 
paxsiox    Joints    Between    ji 
tioxs,  Lookixg  Southeast,  S 
1913. 

(Section  at   left   is   finished    to   Elev. 
or    130    ft.    above    the 
foundation.) 


^'n  iii  ■     i    Oct.  30,  1913  Fn  1 1 1    EitAi   \  n  w   of   Kensico   I»\m.  Looking 

Haiti    Will    I"    t    fl     abov<     tbi     I '    11 Ifl    tnll    towors      Tin     li  irl     on    the    led      prvei     I  hi 

nvoyora    to    i  ho    hi nn   o\  er   i  ho   Ki-nvlt)    nil    • 


rnte   hlna 


21.  1914 
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he  increasing  length  of  the  masonry  will  provide 
sections,  so  that  there  will  be  but  little  reduction 
.rking  area  until  the  upper  portion  of  the  dam  is 

ed. 

e  lower  portion  of  the  gorge  was  served  by  two  1-yd. 


rotary  mixers  in  a  trestle  which  crossed  the  clam  site  at 
the  west  side  of  the  gorge.  Later  two  gravity  mixers  of 
2-yd.  capacity  were  installed  on  the  east  side  of  the  gorge. 
The  traveling  derricks  were  served  by  three  gravity  mix- 
ers mounted  in  a  trestle  at  the  west  end  of  the  dam  site. 


Fig, 


9.   General  View  of  Ki  nsico 


Dan   from   Base  of  Wist  Him..  Oct.  30,  1913 


ii    i  h,    arra  ngement  of 


■  mixing  and  handling   plant    Is  ag-aln   shown.as   »■•"  a;   the   tracks   tor  del th<    cyclopean   stone 

the  dam"     Note  the  excavation    for   the  cutoff  in  the  left   foreground,  and  Just^abpv. 

lilo.ks   :it    thu    Inspection    w  ell. 
it  to  this  well.) 
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When  the  masonry  rose  to  such  a  height  that  the  middle 

mixer  could  no  longer  serve  the  shuttle  ears,  it  was  re- 
placed by  two  rotary  mixers,  which  slightly  increased  the 
output  of  the  plant. 

Subsequent  work  involves  the  relocation  of  the  mix- 
ing plants  at  higher  levels,  but  the  advantage  of  this 
method  over  the  permanent  concrete  plant  at  a  distance 
is  the  delivery  of  the  concrete  to  the  placing  derricks  with 
the  shortest  possible  lapse  of  time  after  mixing.  This 
prevents  the  concrete  materials  from  segregating  in  the 

TopofDam.EI  370-, 
i  a  3  a.  5       V  6 

-~-~<         I  I  i  | 


The  first   masonry  was  placed  in  the  dam  on  Apr.  \ 
1913,  hut  the  plant  was  not  sufficiently  installed  to  enai 
general  work  until  June.     The  following  table  shove 
quantities  of  masonry  placed  each    month   during   I'M 


Cu.yd. 


Month 
<  letober  .. 
November 

December 


Total 316, i 


Month 

April   S90 

May 9,240 

June     30,060 

July 42,300 

August    4S.290 

September   53,240 

Between  Apr.  23  and  Dee.  20,  1913,  a  total  of  316,1 
cu.yd.  of  masonry  were  placed  in  the  dam.     Of  this,  '. 


15  16 H IS  19  2Q  21 22 


I 
I'm,.    10.    Longitudinal 


Bottom  or  Cutoff 


Lvknsico    Dam,    Showing   Pi:ogi:ess  i.\   Placing  Masoxuy  duiuxg  191 


buckets  and  minimizes  the  labor  of  placing  the  concrete. 
I  hiring  the  early  part  of  the  work,  the  mixers  were  served 
with  crushed  stone  and  sand  from  storage  bins  by  gravity. 
The  mixers  at  the  higher  levels  will  be  served  from  stor- 
age bins  by  belt  conveyors.  Cement  in  bags  is  delivered 
to  the  mixer.-  by  gravity  chutes  directly  from  the  freight 
car.-,  which  are  run  in  on  spur  tracks.  To  provide  for  the 
ble  interruption  in  the  cement  supply,  which  aver- 
ages 10  carloads  a  day.  a  storehouse  of  15,000  bbl.  was 
constructed  on  the  east  hill  and  connected  with  the  nasi 
bill  mixers  by  a  belt  conveyor. 


Mill  cu.yd.  were  concrete  blocks.  This  was  accomplisi 
in  200  working  days  of  eight  hours  each.  During 
busiest  part  of  the  season  the  blocks  were  sel  at  in- 
adequate lighting  being  provided.  In  the  month  of  S 
tember.  53,240  cu.yd.  of  masonry  were  placed  in  25  da 
and  the  best  daily  record  was  2250  cu.yd.  The  cyclop; 
stone  amounts  to  27. 5^,  many  single  stones  ruiiii 
as  large  as   Id  cu.yd. 

The   proportions  of  concrete   in  the  cvclopealt 
wore    I  :  3:  (i.   and    the   cement    factor   to   date   is  0.83 
per  cu.yd.  of  cyclopean  masonry. 


Fig.     II.    L'r.sTitF.AM     Pack,    Looking    Wist,    Dki 
L9,   1913 

[n  ound    refill   is    being    phired    in    tin-    dei  p  ^8 

vatiori   of   the   gorge, 


111    i tod 

■ .      ,.l     loi    '  i     ■ 

■  ■'  Ion. 


u:o  Dam  Takkn  u Conthaotoh  to  Show  Status  ov  Woiik  at  C 913  Swat 


[ay  81,  19H 
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.  A0/'>/>-  Harbor  cnyineeriny  is  a  branch  of  the  pro- 

|  ston   w/iiWi    /ion   developed    materially    in    this   country 

■  liii   recent   years,   due   to   commercial   conditions,  and 

fianyiiiy    articli     briefly    reviews    tome    of    this 

■      in    (impress   and   contemplated   til    the 


of  engineering  work  which  is  growing  in  extent 
i  importance  in  this  countn   is  the  work  of  improving 
awl   harbors,   both   as   to   tlic   waterways   them- 
es and  as  to  the  various   facilities   for  the  accomnio- 
ion  of  shipping  •ii"!    railway   traffic.     This   is  flue   to 
ise  in  commerce,  the   increase  in  size  of  vessels. 
i  the  increasing  demand   for  improvements  which   will 
id  to  higher  efficiency  ami  economy  in  the  handling  of 
As   the   re-uil    of  a    recent    inquiry   concerning 
nl-   mi   this  line  nf  engineering   we  give  lielow  a 
■  I  Minimal  v  or  re\  iew   of  -nine  of  the  more  important 

l!H::'and  l!H  I. 
The  dredging  of  ship  channels  and  in  the  main  pari 
I  the  water.-  of  a  harhor  is  done  mainly  I > v  the  fed 
inueiii,  which  also  undertakes  the  construction 
breakwaters,  jetties,  etc.  'I'll i -  work  i-  under  the  di- 
tto of  the  I.  S.  Corp-  uf  Kngineer-  (  War  Pepart- 
Bt).      Dredging    I'm-    ilm  I  -    or  for    the   shal- 

ver  Waters  is  done  maiiilv  hy  local  authorities  or  hy 
Iflte  concerns  which  lease  or  own  waterfront  property. 
oi'    t n'-i        I  !■  igld     sheds,    warehouse-    and 

ier  fat  iliticc    i-   ,l partly   hy   municipal   authorities 

nlua\  and  shipping  companies.  In  Rhode 

and,    Massachusetts    ami    California,    harhor    improve- 

.i-si-lei|    largely    hy    special    state    authorities. 

in  iplc  thai   such  work   is  of  more  than  local   ini- 

rtanee.     Many   cities   having    import. mi    work    of    this 

»d  put  it  under  the  direi  turn  of  fl  spei  ifll  hoard  or  com- 

ion;  example-  of  tli is  practice  are   \*e\\    Vork.  Philn- 


In  order  to  assure  the  best  possible  seal  in  the  cuiofl 
trench.,  the  upstream  half  of  it-  width  was  filled  with 
mas-  concrete  mixed  in  the  proportion  of  1:2:4. 

Before  placing  the  masonry  on  the  rock  foundation, 
the  -tirfacc  was  scrupulously  cleaned  and  washed  with 
jets  of  air  or  water  under  high  pressure,  and  every  loose 
fragment  of  rock  was  removed  by  barring  and  wedging. 
A  thin  mortar  coat  was  spread  on  the  surface  so  prepared 
before  placing  any  concrete. 

The  successful  accomplishment  of  the  above-stated  re- 
sults, requiring  the  daily  delivery  of  from  three  to  four 
thousand  tons  of  materials  to  certain  concentrated  areas, 
was  largely  a  problem  in  transportation,  and  depended 
upon  the  high  grade  of  tracks  and  rolling  equipment  as 
well  as  the  efficient  and  well  coordinated  working  force 
of  the  contractor.  The  latter  averaged  about  950  nun 
for  the  year,  reaching  a  maximum  of   1200  in  August. 

The  work  is  being  done  for  New  York  City  under  the 
supervision  of  the  Board  of  Water  Supply,  of  which  J. 
Waldo  Smith  is  chief  enginer  and  Frank  E.  Winsor,  de- 
partment engineer.  Beverly  R,  Value  is  chief  engineer 
and  George  II.  Angell  is  superintendent  for  the  contrac- 
tor, II.  S.  Kerbaugh,  Inc..  6  Church  St..  New  Vork  City. 


hia,  New  Orleans.  Portland  (Ore.),  Los  Angeles  and 


North  Atlantic  Ports 

Portland,  Me. — The  work  of  importance  during  1913 
consisted  in  dredging  the  lower  part  of  the  main  harbor 
to  give  a  depth  of  30  It.  a1  mean  low  water.  Work  has 
beeu  commenced  on  dredging  (to  the  same  depth)  a  con- 
siderable anchorage  area  opposite  the  eastern  end  o 
city,  and  in  removing  about  2700  yd.  of  ledge  obstructing 
the  channel  at  the  entrance  to  Back  Cove.  The  dredging 
is  l>\  contract,  but  the  ledge  work  is  being  done  by  the 
[J.  S.  Engineers  with  hired  plant,  working  by  the  day. 

Providi  \.  i.  R.  I. — The  work  of  harbor  improvement 
is  being  conducted  in.  two  parts;  one  hy  the  State,  under 
the  direction  of  the  State  Harbor  Improvement  Commis- 
sion :  i  under  its  engineering  d< 
ment.  The  work  done  by  the  State  during  191.1  included 
the  completion  of  Pier  No.  I,  120x600  ft.,  which 
in  u-e  by  ocean  steamships.     The  eosl   of  pier  and  steel 

shed  complete  will  be  nearlj  $1 .000,  of  which  $268.'i60 

was  expended  in  1913.  The  shed  is  now  under  con- 
struction.    The   work    contemplated    for    191  I    wil 

about   $267, Plans  have  been  prepared   for  the  iiu- 

pr Hi' in  oi  the  Stat.'-  property  in  Pawtuckel  by  con- 
structing a  quay  wall  aboul  ?00  ft.  long,  with  a  steel 
-he, I  aud  considi  ruble   ;  ale  the  area  bai  k  i 

wall.    This  improvement  will  cost  about  $150,000. 

The  work  being  i  .unci  out   h\   the  i  in   was  begun  in 

1912  ami  consists  ,,f  the  eonstructi E  a  granite  quay 

wall  3*000   ii.   long,   with    foundation   placed  at   a  depth 
Bufficienl   to  allow    for  a  depth   immediately  in   front  of 
the  wall  of  30  it.  at  mean  low  water.     The  total  i 
this  work,   including  land   purchased,   will   approximate 
•00,    of    which     about     $259,000    was    expended     in 

lOl.'l.     There  will  probabh   I xpended   in   191  l  aboul 
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$110,001).  During  1913,  the  U.  S.  Government  carried 
on  dredging  operations,  consisting  mainly  of  widening 
the  25-ft.  channel  and  removing  shoals.  The  deepening 
of  the  channel  from  25  ft.  to  30  ft.  at  mean  low  water 
wa?  authorized  by  the  U.  S.  Government,  and  an  initial 
appropriation  made  in  1913;  it  is  expected  that  this  work 
will  be  put  under  contract  and  be  begun  tliis  year. 

Boston,  Mass. — During  the  past  year  the  government 
has  been  cleaning  up  small  shoals  left  by  the  dredging  in 
the  main  ship  channel  between  President  Roads  and 
Broad  Sound,  and  excavating  rock  in  the  main  channel 
between  President  Roads  and  the  city.  Practically  all 
the  dredging  to  secure  the  35-ft.  channel  has  been  com- 
pleted, with  the  exception  of  clearing  up  the  small  shoals 
left  by  the  dredge  and  the  removal  of  rock,  which  will 
take  some  time. 

The  government  engineers  are  making  surveys  also  to 
determine  the  best  location  and  estimated  cost  of  exca- 
vating the  main  channel  in  the  harbor  to  the  depth  of 
40  ft.  between  President  Roads  and  the  city  and  -45  ft. 
between  President  Roads  and  the  sea.  The  extra  depth 
in  the  entrance  channel  is  due  to  the  fact  that  this  chan- 
nel is  in  an  exposed  location  where  the  heavy  seas  cause 
the  vessels  to  pitch,  so  that  a  greater  actual  depth  is 
required  to  give  the  same  navigable  depth. 

The  work  of  the  Commonwealth  during  the  past  year 
was  fully  treated  in  Engineering  News,  Apr.  2,  1914 
and  the  general  work  on  the  improvement  of  the  port  was 
described  in  the  issue  of  Nov.  2,  1911. 

New  York,  N.  Y. — The  work  under  the  direction  of 
the  city's  Department  of  Docks  and  Ferries  during  1913 
may  be  summarized  as  follows :  The  wharfage  space 
owned  by  the  city  was  increased  3500  ft.  by  the  extension 
of  the  permanent  bulkhead  or  sea  wall  (of  granite  or  con- 
crete) ami  by  the  construction  of  several  new  piers.  From 
the  Battery  to  Gansevoort  St.,  the  North  River  pier-head 
line  has  been  extended  by  the  TJ.  S.  Government,  permit- 
ting the  lengthening  of  about  30  piers  by  50  to  200  ft. 
Work  was  in  progress  also  on  the  steel  and  concrete  ferry- 
house  and  coal  pocket  at  the  foot  of  39th  St.,  South 
Brooklyn. 

Dredging  for  the  1000-ft.  pier  in  the  North  River,  at 
Willi  St.,  was  commenced.  The  dredging  fur  a  channel 
5o(i  ft.  wide  and  is  ft.  deep  in  Jamaica  Bay,  leading 
north  about  8000  It.  from  Barren  Island  or  the  main 
channel,  has  been  completed,  this  being  the  Srsl  step  in 
the  Jamaica  Bay  [mprovement.  The  spoil  from  this  work- 
was  deposited  on  the  adjoining  marshes  and  lam]  under 
water  behind  a  temporary  sheet-pile  bulkhead,  ami  form- 
ing a  continuous  stretch  of  land  aboul  7000  ft.  in  length 
and  averaging  aboul  700  It.  wide 

'I'll.-  Departmenl   maintains  a   large  force  ami  equip- 
of    'I    piledri  ers,  ami   oumerous   I ugs, 
cows,   etc.     Acting    under   an    appropriation 
called  tin'  budgel  for  maintenance  ami  repairs,  amount- 
100,000,  this  fori  e  will  be  employed  dur- 
ing   I'M  I  all  over  the  waterfront  ami  mainly  upon  re- 
pair   i"  tb"  city's  piei     (ovei    100  in  number ).  re]  lii 
ement,  etc.     In  addition  to  thi    repair  work,  new 
projects  an-  under  consideration  for  contracl 

It   i-  the  intention  in  Bni  1.  dr<  dging  al   the  fool  of 
We-t    in'rh  St.,  and  build   the  coffer-dam,  and  excavate 
the  roi  k  under  water  < 1 1 ,  ,,i  )!,,■  inner  end  of  thi    pit  r, 
and  eventually  fini  h  the  1000  ft   pier  for  the  large  I  ran 
atlanti  The  extension   to  the   various   piers 


between  the  Battery  and  Gansevoort  St.,  on  the  No 
River,  will  be  finished  during  1914,  and  a  number 
others  will  be  started  during  the  year,  some  being  c< 
structed  by  the  Department,  and  some  let  by  contra 
while  others  will  be  built  by  the  lessees  under  their  o 
contracts  at  their  own  expense 

In   what   is   known   as   the   Gowanus   Section,   on  '> 
South  Brooklyn  waterfront  between  28th  and  36th  S 
the  city  has  finished  two  of  the  longest  piers  built  (ah 
1700  ft.)  and  completed  V2  mile  of  permanent  bulkln 
wall,  reclaiming  the  land  for  a  distance  of  500  ft.  0 
shore    from    Second     Ave.      These    two    piers    are   1 
equipped  with  sheds  and  leased,  and  the  city  proptx 
to    continue    with    pier    construction    in    this    distri 
The  Commissioner  of  Docks  has  under  consideration  l| 
project   for   building   in   this   section    a    dry   dock   11 
ft.  long,  sufficient  to  accommodate  the  largest  steam 
using  this  port,  and  which  at  present  have  no  dry-doi 
ing  facilities  in  case  of  emergency  or  accident 

The   city   has  also  under   contemplation,  through  t 
offices  of  the  Committee  of  the  Board  of  Estimate  s 
Apportionment,   the   construction  of   a   terminal    Ire 
railway  which  will  connect  the  New  York  Dock  Co. 
the  Brooklyn  Bridge  section  of  Brooklyn)  with  the  B 
Terminal    Co..  situated   in   the  lower  bay  in  the  neii 
borhood  of  40th  St.,  Brooklyn.     The  object  of  this  i> 
concentrate   the   railway   business   at   a   central   termiil 
float  station,  with  a  central  classification  and  distributi 
yard  for  freight   cars,   connecting   the   large   dock   G 1 
panies  at  both  ends  of  the  line,  and  eventually  stimuli 
ing  the  building  of  factories  and  further  development  | 
this  whole  51/2-niile  stretch  of  Brooklyn  waterfront. 

The  pier  and  dock  improvements  on  the  western 
New  Jersey  side  of  the  harbor  are  mainly  in  the  hand* 
transportation  and  other  private  companies.  But  t 
State  owns  the  "■flats"  along  the  west  side  of  the  hay  I 
tween  Jersey  City  and  Staten  Island,  and  the  New  Ji 
sey  Harbor  Commission,  acting  together  with  the  \h 
York  Harbor  Board,  has  projected  developments  he 
consisting  of  land  reclamation  to  form  extensive  pii 
ami   facilities  for  a  rail  and  water  terminal. 

The  IT.  S.  Government  has  now  practically  complei 
the    Ambrose   channel,    the    main    deep-water   entrance 
the   harbor.      This    is   about   7   miles    lone-   and    2000 
wide,  with  a  depth  of    It)  ft.  at  mean  low  water,  perm 
ting  a  maximum  draft  of  37  ft.     It  also  has  been  dred 
me;  the   entrance   to  Jamaica    Bay   and   completing  1 
l',a>     Ridge   channel    to   the    full    width    of    1200    II.   Bi 
depth  of  lit  ft.;  also  improving  the  East  River  to  b  ",; 
depth.     The  maximum  draft  that  can  he  carried  thnai 
the   channels   from    the   ocean    to   the   northern   limits 
the   city    is   not    le-s    than     10   ft.   at    mean    low    water  Bl 
this  depth  has  been   made  available  along  a  considers!! 
pari    ill'   the    New   Jersey   waterfront,  greatly    facilitate 
the  transatlantic  steamer  service  mi  that  side  of  the  BEt 
Mm  River. 

Philadelphia,   Penn.     The   1 

emit  inueil    work   .if   exi  a\  at  ion    unci 

for  a  35-ft.  channel  at  low  water 
deep  water   in    Delaware    Bay,  a 

miles,  ami    the  dredging   is   now 

from  th"  southerly  end  of  the  harbor  to  Chester,  aoOi 

IS   miles.     The  city,  with   some  assistance   from   the  Sla 

of  Pennsylvania,  has  deepened  the  channel  of  the  Scntri 
kill  River  during  the  past  year.    The  cosl  of  the  improve 


thi 


Jovernmcnl    hi 
adopted  prfljje 
from    Philadelphia 
listance   of   nhoul   ' 
practically    completi 
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this  river  is  not  participated  in  by  the  Federal 

<;<  eminent.     Due  to  this  dredging,  the  existing  depths 

•  iean  low  water  are  from  30  ft.  at  the  entrance  to  the 

iianiK'l  to  "20  ft.  at  Harrison's  Wharf. 
luring  the  present  year  the  Government  will  continue 
Mi  on  the  35-ft.  channel  and  complete  the  dredging  of 
iljit  half  of  the  harbor  to  the  full  projected  length.  The 
n  icipal  dredging  plant  will  continue  the  dredging  of 
ih  docks  along  the  Delaware  River  front,  and  the  deep- 
g  and   widening  of  the   channel   of   the    Schuylkill 
in  its  mouth  to  the  head  of  deep  water  naviga- 
,,  at  Walnut  St.,  a  distance  of  about  7  miles, 
uring  1913,  six  piers  were  completed  at  a  total  ap- 
dmate  cost  of  $2,225,000.     These  new  piers,  together 
present  piers  and  bulkheads,  give  a  total  avail- 
berthing  space  of  162,656  lin.ft.,  of  which  about  35,- 
i't.  is  available  for  ships  of  26-  to  28-ft.  draft.  Dur- 
1914,  the  municipality  expects  to  complete  two  ad- 
uial  steamship  piers,  at  an  approximate  cost  of  $1,- 
,000  each,  and  has  sufficient  funds  in  hand  to  com- 
n  ice  the  construction  of  one  additional  pier,  250x900 
fi  the  first  of  a  group  of  long,  wide,  double-deck  mod- 
structures.    The  entire  progTam  of  port  improvement 

0  expenditure  of  nearly  $25,000,000,  covering 
lich  will  extend  over  a  period  of  several  years. 

Baltimore,  Md. — The  dredging  operations  for  1913 

■the  harbor  amounted  to   404,517   cu.yd.     Work  was 

ted  for  the  construction  of  a  double-deck  pier,  to  be 

in  March,  1914,  to  cost  $1,000,000.    Also,  the 

ion  of   a  water-front  street   106  ft.  wide,  the 

■ m  to  be  completed  this  spring  at  a  cost  of 

1)0,000.     These  figures  include  cost  of  property  pur- 

The  city  contemplates  the  widening  and  deep- 

iii'  channels  of  the  harbor  (about  3,855,573  cu. 

I,  and   a  number   of  large   improvements,  including 

d  reclamations,  new  piers,  and  the  Light  St.  Bridge. 

ilso  being  considered  the  development  of  another 

t  nf  the  harbor  known  as  Spring  Gardens;  this  im- 

ivement  will  cost  $1,500,000,  not  including  the  cost  of 

\'i  work  was  done  by  the  Government  upon  the  Balti- 
ire  ship  channel  during  1913,  except  survey  work  which 
iwed  that  the  35-ft.  channel  is  maintaining  itself  in 
isfactory  manner,  there  being  no  shoaling  which  re- 
tention. The  River  and  Harbor  act,  of  1913, 
it  an  appropriation  for  widening  the  York  Spit  ehan- 

I  from  600  ft.  to   ll ft.,  and  this  is  under  contract. 

-  portion  of  the  channel  is  in  the  lower  end  of  Ches- 
.  opposite  (he  mouth  of  York  River,  Virginia, 
through  a  shoal   where  the  depth  was  less  than 
provided   for  Baltimore  harbor  and  approaches. 

Soi  rii  Atlantic  and  Gulf  Ports 

NORFOLK,  \"a.      \'»  government  work  was  done  on  the 

|il  cha Is,  bill    the  Thimble  Shoal  channel    is   to  be 

mpleted  to  a  depth  of  35  ft.  for  a  width  of  500  ft.,  and 
"  Western  Brunch  channel  will  be  enlarged  to  300-ft. 
idth  and  24-ft.  depth.  Some  of  the  transportation  com- 
ill  now  piers  and  freight  houses,  the  most  im- 
rtanl  of  these  works  being  the  coal  pier  of  the  Norfolk 

1  R.R.,  nt    Lambert's  Point.     (Engineering 

\ur.    23,    191  I.I 

WXLMinoton,  N.  O. — The  government  continued  work 
1  the    100-ft.  channel   across   the  bar,  and   lias   now    the 
ill  depth  of  26  ft.  for  n  width  of  150  to  400  ft.,  the  lat- 
the  intended  width. 


(  eableston,  S.  C. — During  1913,  dredging  was  in 
progress  with  the  government  sea-going  dredge  "Sum- 
ter" to  form  a  channel  28  ft.  deep  at  mean  low  water 
(33  ft.  at  high  water),  1000  ft.  wide  outside  the  jetties 
and  500  ft.  wide  within  the  jetties.  The  channel  now 
has  a  minimum  width  of  600  ft.  beyond  the  jetties  and 
500  ft.  within  the  jetties.  Railway  terminals,  with  puis, 
etc.,  are  to  be  built  by  the  Carolina,  Clinchfield  &  Ohio 
R.R. 

Savannah,  Ga. — The  government  has  continued  the 
work  on  the  deep-water  channel  from  the  docks  to  the 
sea,  and  expects  to  complete  this  in  1914,  giving  a  depth 
of  26  ft.  at  mean  low  water.  The  work  contemplated 
for  1914  includes  maintenance  dredging  and  the  creation 
of  a  turning  basin  sufficient  for  ships  800  ft.  long,  at  an 
estimated  cost  of  $154,000.  The  Merchants  &  Miners 
Transportation  Co.  has  completed  new  terminals,  with 
large  storehouses  and  a  concrete-faced  dock.  The  Cen- 
tral of  Georgia  R.R.  is  expending  about  $1,000,000  in 
improving  its  terminal  facilities,  and  the  Seaboard  Air 
Line  Ry.  is  planning  similar  work.  The  city  lias  pur- 
chased wharf  property  and  expects  to  build  a  municipal 
dock  350  fi.  long. 

Brunswick,  Ga. — In  1913,  the  Southern  Ry.  made  ex- 
tensive improvements  at  its  terminals  in  the  way  of 
buildings  and  docks,  and  the  Atlanta,  Birmingham  fi 
Atlantic  Ry.  also  had  considerable  dredging  and  im- 
provements made  at  its  docks,  while  the  Georgia  Coast  & 
Piedmont  Ry.  intends  improving  its  dock  property  this 
year.     The  government  also  had  some  dredging  done. 

Mobile,  Ala. — The  government  improvement  work 
here  is  mainly  dredging  on  a  channel  30  ft.  deep  for  % 
mile  across  the  outer  bar  and  27  ft.  in  the  bay  and 
river,  with  a  width  of  200  ft.  for  2Sy2  miles  in  the 
bay  and  300  ft.  for  5  miles  in  the  river.  At  present  the 
available  depth  in  the  latter  case  is  only  26  ft.  At  the 
head  of  the  channel  a  turning  basin  600x800  ft.  will  be 
dredged. 

Gulfport,  Miss. — During  1914,  the  dredge  "Gulf- 
port"  will  work  on  the  widening  and  deepening  of  the 
channel  and  anchorage  basin,  increasing  the  depth  from 
21i/2  ft.  to  26  ft.  The  Gulf  &  Ship  Island  Ry.  is  build- 
in?  a  water-front  warehouse  of  steel  and  concrete,  which 
will  be  75x1000  ft.,  divided  by  fire  walls  at  intervals  of 
200  ft. 

\'i:\\  Obleans,  La. — The  Board  of  Port  Commission- 
ers during  1913  started  the  construction  of  the  Pauline 
St.  wharf,  which  is  1530  ft.  long,  and  has  cost  $239,380. 
This  will  be  completed  in  191  I.  The  most  important 
work  contemplated  for  191  I  by  the  Board  is  the  erection 
of  cotton  warehouses  and  terminals,  to  be  located  on  the 
river  front  between  Napoleon  Ave.  and  Soniat  St..  for 
which  $3,000,000  worth  of'bonds  have  been  issued.  The 
Hoard  has  installed  a  banana  conveyor  at  a  cost  of  $33,- 
320. 

Bank  revetment  work  was  done  by  the  government  in 
New  Orleans  harbor  for  tOOO  lin.ft.',  300  ft.  wide,  at  an 
approximate  cost  of  $100,000;  another  stretch  of  WOO 
ft.  will  he  built  this  year.  The  government  also  spent 
ahoul  $100,000  in  the  maintenance  of  the  South  Pass 
ami  Southwest  Pass  by  dredging;  and  will  continue  this 

work    by   dredging   and    ad. lit  ions    to    the   jetties    io    keep 
them  above  mean  water  level.  Thi  ire  106  and 

i  in  miles  below  the  city, 

Oaxvebton,  Tax,  -Repair  work  on  the  outer  end  of 
the  South  Jetty  is  in  progress,  and  the  30-ft.  Galveston 
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channel  is  to  be  widened  to  1200  ft.  at  its  outer  end.  The 
60-mile  ship  channel  or  eanal  from  Galveston  Bay  to 
Houston  is  to  be  completed  to  the  full  depth  of  25  ft. 

Texas  City,  Tex. — Contracts  have  been  let  for  en- 
larging the  approach  channel  by  dredging,  giving  a  chan- 
nel 30  ft.  deep  and  200  ft.  wide  instead  of  25  ft.  deep 
and  100  ft.  wide.  This  will  cost  about  $1,100,00(1.  A 
contract  has  also  been  let  for  a  pile  dike  along  the  side 
of  this  channel  at  about  $.'300,000.  The  Texas  City  Ter- 
minal Co.  is  planning  dock  extensions. 

I'm  [Fie    Ports 

There  has  been  exceptional  activity  in  the  develop- 
ment of  facilities  of  ports  on  the  Pacific  Coast,  due  to 
the  expected  increase  of  commerce  following  the  open- 
ing of  the  Panama  Canal. 

San  Diego — The  new  pier,  bulkhead  wharf  and  har- 
bor dredging  described  in  Exgixeerixg  New  s,  Mar.  13, 

1913.  is  progressing  favorably  and  in  April,  1914,  was 
nearly  30^  complete. 

Los  Axgei.es.  Cal. — At  San  Pedro,  which  is  now  an- 
nexed to  Los  Angeles  and  constitutes  its  port,  the  gov- 
ernment is  dredging  some  of  the  docks  and  a  part  of  the 
East  Basin  to  30  ft.  The  city  carried  out  some  impor- 
tant improvements,  as  follows:  dredging  channels,  build- 
mi;-  dike-  and  tilling  land,  $524,000;  creosoted  pile  and 
timber  wharves  and  bulkheads  (2270  ft.  and  3400  ft.), 
$183,000;  concrete  wharves  (2250  ft.),  $480,000;  steel 
freight  shed,  1800  ft.  long,  $268,000;  wood  freight  shed 
(with  fireproof  covering),  L000  ft.  long.  $138,500;  also 
railway,  street  ami  sewer  work  in  connection  with  these 
improvements,  about   $186,500. 

Practically  all  of  the  above  work  will  be  completed 
in  1914.  In  addition,  it  is  planned  to  issue  bonds  for 
$2,500,000  for  about  2000  ft.  of  concrete  wharf,  4000 
ft.  of  timber  wharf,  freight  sheds,  railway  tracks,  etc 
-  this  municipal  work,  the  Outer  Harbor  Dock  Co 
ha>  constructed  docks  and  reclaimed  land  by  filling  on 
The  southwest  side  of  San  Pedro  Hay.  ju-t  inside  the 
breakwater.  The  two  slips  or  docks  already  completed 
are  280  ft.  wide  and  1200  ft.  long. 

Francisco,   Calif.    -During    L913,   the  govern- 
ment   completed    a    dredged    channel    51-.    miles    lone-. 
»h  S;m   Pablo  Bay  (an  extension  of  San  Francisco 
this  ha-  30  ft.  of  water  foT  a  width  of  500  ft., 
giving  ample  facility  foi  to  M  ire  Island  and 

interior  points.     Work  was  iii  progress  also  in  dredging 

'  lakland  barl hannel  to  i  be  same  dimensions  for 

iii  of  about  8  miles,  and  this  will  be  completed  in 

1914.  The  State  Harbor  Commissioners  built  is  piers, 
[26  to  '.'"'i  It.  widi  and  675  to  900  ft.  thesi  have 
reinfori  te  cylinder  piers  and  di  i  thai 
on.  has  wood  piles  incased  in  concrete),  with  sheds  of 
wood,  steel  and  concrete.    These  cost  about  $3,000,000. 

Work  was  commi  n<  ed  also  on  a  ea  a  all  composed  of 
.i  rock  lill  with  concrete  retaining-walls  and  bulkhead 
or  wharf.     I  ■!  to  build  two  ferry  slip-  foi 

foi  ps    enget  ferri     teamers,  and 
900  ft.,  the  piers  bavin":  limber  Bhi 
Porti      o,  0         The  TJ  "  ni  and  the  porl 

authorities  have  four  dredges  a1  work  on  the  projeel  for 

annel  to  the  n th  of  the  Columbia    Rivei 

the  presenl  depth  being  from  28  to  29  ft.     'I 
meiit  has  completed  two  new   24  in     action  dredges  for 
\i   the  mouth  of  the  river  the  government 


dredge  ''Chinook"  was  operated  Eor  aboul   threi    raoH 

and  deepened  the  bar  channel  about  •.'■/•>  ft.  This  drt-il 
has  two  20-in.  suctions,  but  will  have  the  capacity  gra 
increased  by  installing  two  additional  30-in.  pumps.  'I 
city  (by  its  Commission  of  Public  Dock-)  during  t 
year  commenced  the  construction  of  municipal  doc-i 
and  at  the  close  of  the  year  had  under  contract  one  do 
663  ft.  long,  and  had  completed  a  motor-boat  ltnili 
of  fireproof  construction  costing  about  $21,000.  It 
proposed  to  build  another  municipal  dock  525  ft.  led 
and  to  increase  the  first  one  to  a  total  length  of  107| 

This  pier  and  dock  construction  is  being  built  und; 
bond  issue  of  $2,500,000,  authorized  in  November,  19 
The  Commission  of  Public  Docks  has  under  considerati 
a  plan  for  the  construction  of  two  pier  and  slip  develc 
ments,  the  estimated  cost  of  which  is  in  the  neighbi 
hood  of  $14,000,000,  but  before  the  property  can  be 
tained  and  the  construction  commenced,  it  will  be  nec< 
sary  to  ask  for  authority  to  sell  additional  bonds.  T 
portions  of  these  pier  and  slip  developments  which  w 
be  undertaken  in  the  immediate  future  will  cost  apprr 
imately  $4,000,000. 

Seattle,  Wash. — Extensive  improvements  are  plain: 
here  under  the  direction  of  the  Port  Commission,  and 
bond  issue  of  $7,000,000  has  been  authorized  for  the  pi 
pose.  The  project  provides  for  docks,  slips,  warehons 
etc.,  at  six  separate  points  in  the  harbor,  but  more  tb 
half  the  expenditure  will  be  on  the  East  Waterw; 
which  is  designed  to  accommodate  ocean  steamers. 
addition,  the  Duwamish  River  is  being  improved  for 
length  of  about  four  miles  through  a  district  suitable  i 
industrial  development,  while  the  canal  and  lock  coniu 
tion  with  Lake  Washington  will  eventually  make  tl 
lake  a  fresh-water  auxiliary  of  the  harbor. 


sir  Itmcipesisa 
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An  interesting  case  of  the  use  of  a  motor-driven  ce 
trifugal   booster  pump  in  -mall  water-works  service, 
increasing    the  delivery    capacity  of  an  existing  sunpl 
hue  is  -ecu  in  an  installation  recently  made  in  the  villa 
of  Malone,  X.  V. 

The  source  of  supply   is  seven  or  eight    miles  south 
the   village   in   sprinar-fed   brooks.     In    1888,  the   Male 
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Pig.  I.  Di  win  vmm.\  in    I'koi  hi   oi    M.u.oxe  Watkb 

Si  vv\,\     M  w  \s 

i  ,,..   wbii  h    installed    the   -ystelil,    ran   n    10-in.   In 

oragc   ha-iu   near   I  be   town.      In    190(5,   the   villa 

.,  i    hosed   the  plant   and    ihortl)   after  reduced   the  rfcti 

\     ;,   re  ult,  -i   hu  ■■,■  number  of  people  improved  and  i 

erea  ed   their  water  conveiiieni  es,    m   Mini    tin i  um 
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1 1  rose  rapidly.     In  about  three  years,  the  village  trus- 

.  found   that    there   was  not  water  enough  to  supply 

demand.     Thereupon,  $25,000  was  raised  to  lay  2y2 

rf.es  of  a  parallel  12-in.  main  connecting  with  the  origi- 

10-in.  pipe  at  the  end  of  this  distance.  This  additional 


ing  and  stopping  is  ordinary,  the  sale  valve  in  the  lo- 
in, line  is  shut  and  the  motor  thrown  into  service,  when 
the  gages  show  a  pressure  difference  of  25  to  30  lb.  per 
sq.in.  between  the  intake  and  discharge. 

The  whole  installation,  including  buildings,  foundation 


ic  was  estimated    to   increase   the   delivery   of   the    I11- 

.  pipe  (000,000  <jal.  per  24  hr.)   by  about    10%.     This 

did    servo    for   a   couple   of  years   more   when   a 

irtage  was  again   Faced.     The  next  extension  of  the   12- 

.  line  would  have  cost   about  $70,000  and  the  trustees 

d  do!   like  to  call   For  more  money  as  the    12-in.  addi- 

'•ii  was  not  all  paid  for. 

\i    this    juncture,    the    superintendent    of    the    water- 

irks,  Geo.   A.   Willson.  proposed    to   us.'  a   booster  pump 

the  existing  10-in.  Hue  and  was  authorized  by  the  trus 

-  to  proceed  with  the  project.     As  the  result,  a  motor- 

ngle-stage  centrifugal    pump    (6-in.   suction   and 

..  of  pressure  type,   was  bought:  having  a   rated 

pacity  ol'   7 ( ; -r>   gal.    per    min.,   and    raising    the   head    55 

It  was  direct  connected  to  a  20-hp.  GO-eyele  motor  to 

1200   r.p.in. 

A  gale  valve  bad   been    placed  at   the  low  point  of  the 

ipply  line,  as  shown   in   the  accompanying  sketch,  when 

e  pipe  was  laid.     Tin,-  point   was  selected   for  the  insial- 

t ion  of  the  booster  ami   the  line  was  lapped  above  this 

IllVfl  For  Hie  intake  and  below    for  the  outlet,  the  old   line 

a  bypass  around  the  pump.      Before  the  pump 

as  shipped,  foundation.-  were  put    in.  a   house  was  built, 

'  cm  rydiing  made  read\   for  -lipping  ibe  unn   into  ser- 

•   at  the  earliest   po.-sible  moment.      Indeed,  in   II   hours 

machine  arrived,   n    «n>  running. 
The  reason    for   this   haste   la\    in    the  difficulties   which 
id   been    brought    by   extreme   cold    weather.      Before   the 
amp  arrived,  all    [lie   con-umers   were   letting   then    out 

I  Ull   1"   keep   the   Water   I  r Freezing.      Added    to   tin-. 

'    railroad    supplies  'ach    side  of   town    froze   up.  so 

*l  the  locomotives  all  watered   from  the   Malone  supply 
11,1    'In.-    used    up.    in    short    .oiler,    what    little    remained 
ervoir. 

pumping  was  started,  the  reservoir  was  empty. 
"•■  w;der  department  was  helped  in  filling  the  basin  hi 
COVple  of  days  <>F  milder  weather.  The  reservoir  (hold- 
it]  1,500,1 gal.)    was  full   in  !»H  hours,     tfo  lei     an 

io  Ibe  ultimate  capacity  of  the  system  a-  now 
<l.   I'robablv  the  ca|mcily  has  been  increased  some 

Plierc  ha-  been  no  I b]e  in  keeping  llie  reservoir 

nee  pumping  was  started.     The  pr |Ure  in  -tart 


of  Malone  Booster  Pumping  Station 


p;ers.  pumps,  motors  and  linings,  cost  about  $1000.  The 
bill  for  electricity  will  run  about  $1000  or  less  per  year. 
depending  on  weather  conditions. 

V    Concrete    Block    Lining    for    a    Circular    Shaft    was    sue 

cessfully  employed  recently  at  a  colliery  near  Charleroi, 
Belgium.  The  depth  of  the  shaft  was  130  ft.  The  exca- 
vation was  16%  ft.  in  diameter  to  allow  a  clear  finished  diam- 
eter of  13  ft.  The  blocks,  made  on  the  spot  in  wooden  molds, 
were  30  in.  in  height  and  of  a  minimum  thickness  of  3%  in. 
their  length  being  one-fourteenth  of  the  circumference  of  the 
shaft.  Each  block  was  shaped  to  fit  the  curve  of  the  shaft. 
Netting  of  Vs-in.  wire  was  imbedded  in  the  block.  To  give 
mutual  support  to  the  Minks,  two  %-in.  iron  rods  1  ft.  in 
length  penetrated  6  in.  into  the  mass  of  the  block  on  its 
upper  edge,  and  two  corresponding  holes  were  made  in  it- 
lower  edge.  Into  these  penetrated  the  projections  of  the 
roils  in  the  block  beneath  when  placed  in  position,  so  as 
to  interlock  them.  Besides  these  rods,  four  rings,  two  ileal 
the  top  and  two  near  the  bottom  on  the  extrados  side. 
were  imbedded  in  tin-  block.  Through  each  of  these  a  '■ 
in.  iron  rod.  bent  into  tin-  form  of  a  V,  was  passed  and  at- 
tached to  %-inch  vertical  rods  1  ft.  in  length  in  the  space 
behind  the  ring  of  blocks  This  space  was  filled  with  ,  on 
crete  burying  these  reinforcing  rods,  which  then  serve. 1  to 
retain    the   blocks   in   position.     The   cost    amounted   to  $9   per 

liri.ft.       Pr test-    made,    it    was    estimated    that    the    i 

ance   of   this   lining    was   equal    to   a    Sl'i-in.    brick    lining 
cost    of  which   would    lie   nearly   twice   :>-   great 

Building     Statistic*    in    the    Borough    of     Manhattan,     Mew 

York  city,  as  given  in  the  annual  report  for  1912,  just  is- 
sued, show  thai  He  skyscraper  is  not  as  an  Important  feat- 
ure i.f  the  city's  buildings  as  the  view  from  the  lower  bay 
would  indicate.  It  is  inter, sting  in  note  that  nine-tenths  of 
the  existing  buildings  are  nol  more  than  si\  stories  high  and 
thai    only   a    little   over    I',    are   over    10   stories.      The   figures 

are    as    follows 

H'lghl  N„ 

6  'm  le-      "i       less  V 

7-10    stories     3,646 

11-13     stories     822        "   so 

14-20     stories      

l'i  -SO    Btorles    12 

::i    l»    stories    6 

1 1   50    stories    2 

0\ stories        l 

221!        0.24 

The    proportion    oi    fireproof   buildings    i-    as    follow 

No 

Frame    buildings    6,963      r.r.i 

Ordinary    construction  82.544        ■  00 

semi  fireproof        

Fireproof      

3,242        S.49 

1011.00 
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By  B.  Bunnemeyer* 


SYNOPSIS — In  record-breaking  floods  in  Texas  in  De- 
cember, 19 IS,  177  persons  lost  their  lives  and  property 
was  destroyed  valued  at  over  $8,000,000.  The  floods  wert 
caused  by  a  phenomenally  heavy  rainfall  upon  ground 
already  water-soaked. 

The  floods  that  occurred  in  Texas  during  the  last 
month  of  the  year  1913  exceeded  all  previous  records 
there,  not  only  as  to  depth  of  water  recorded  but  also  as 
to  extent  of  territory  covered.  Four  of  the  streams  on 
which  river  stations  are  maintained,  viz.,  the  Guadalupe, 
Colorado,  Brazos  and  Trinity,  and  many  of  their  tribu- 
taries, draining  more  than  half  the  area  of  Texas,  were 
out  of  banks  simultaneously.     The  flooded  area  probably 


Fig.  1.     .Map  of  Texas,  Showing  Flooded  Rivers 

•  ceeds  3000  sq.mi.  The  floods  began  during  the  open- 
ing  days  of  December  coincident  with  heavy  rains.  The 
fixers  above  noted  attained  a  width  of  from  5  to  30  miles 
in  some  sections.    The  flood  district  is  shown  in  Fig.  1. 

The  crest  of  the  Guadalupe  flood  passed  Gonzales  on 
Dec.  I.  and  Victoria  on  Dec.  7,  with  river  stages  higher 
than  ever  recorded  before.  The  Colorado  flood  was  at 
iis  highesl  at  Austin  on  the  night  of  Dec.  1,  and  the 
cresi  reached  Columbus  on  Dec.  (!.  At  the  latter  place, 
it  i    eeeded  all  previous  records;  bul  at  Austin  the  waters 

were  nut  so  high  as  they  were  on  Apr.  7,  L900,  when  the 
iM-eat  dam  broke.  The  Brazos  flood  gave  record  Btages  at 
all  points  from  Waco  to  (lie  Gulf.  The  cresi  of  the  flood 
was  at  Waco  on  Dec.  3;  at  Hempstead  on  the  8th;  and  a1 
Booth  "ii  the  10th.  The  Trinity  flood  established  no  new 
1  .     The  cresi   was  at    Dallas  on   Dee.  t; ;  reached 

I  >al  e  i  near  Palestine )  on  the  9th  ;  Riversid the 

isih;  and  Liberty  on  the  86th. 
Tin  isi     uddenly  in  the  upper  portions  of  I  he 

flooded    area    and    nine.   I    a-    l',i    t    a      the    rains    fell.       Ill    the 

ions  the  flood   waters  moved  slowly  ami  cov- 
ered 1  be<  an  .■    the    land    i -'    more   or   le-s    le\el. 

The  rainfall  n  lui  h  ti      along  the  coast  than  in 

the  interior. 

Warnings     \d  isory  warnings  of    harp  rise-  were  ia- 

iM.iii   the   local   office  of  the   Weather    Bureau,  at 


■  s<  .  i  Ion   I  >o  ei  toi .    '-'  i 


Houston,  Tex.,  on  Dec.  2,  to  points  along  the  Guadah 
Colorado,  Brazos  and  Trinity  Rivers,  and  these  aih, 
were  followed  up  with  flood  warnings  on  Dec.  3  and, 
to  the  effect  that  "unprecedented  floods  were  anticips 
and  that  all  possible  precautions  should  be  taken."  I1 
ther  advices  were  issued  daily  keeping  threatened  pots 
informed  of  the  progress  of  the  flood. 

Information  was  given  out  daily  by  long-distance 
phone  (in  some  eases  the  only  means  of  communicate 
left),  and  nightly  until  after  midnight.  The  warni!$ 
were  generally  heeded ;  stock  was  driven  from  the  li  • 
lands,  property  moved  to  higher  places,  boats  were  cti 
structed  to  meet  emergencies  and  other  precaution* 
measures  were  taken;  but  there  were  thousands  m 
doubted  and  hesitated.  The  Texas  Coaster,  of  Richmot. 
Texas,  of  Dec.  12,  1913,  contained  the  following  sta- 
ment  which  applies  to  nearly  all  sections  of  the  stricki 
area : 

Wednesday  (Dec.  10)  the  flood  waters  of  the  Bra:s 
reached  the  high  mark  at  Richmond  and  for  several  hon 
heid   higher  by   a  foot  or  more  than  the  record  flood  of  181. 

While  the  loss  will  not  reach  the  magnitude  of  the  lfci 
flood  by  hundreds  of  thousands,  it  will  still  be  enormous  a 
make  untold     hardships  for  many  thousand  families.     *     ♦ 

One  lesson  has  been  thoroughly  taught  dwellers  in  t 
bottoms.  Perhaps  two.  The  first  is  that  they  must  i 
ignore  the  reports  of  the  U.  S.  Weather  Bureau;  and  wh 
the  river  makes  a  record  rise  at  a  point  from  three  to  fi 
days  above  us  to  heed  the  warning  and  cease  to  believe  a 
hope  that  God  Almighty  will  in  some  way  stop  the  waters 
their  way  to  the  sea  and  prevent  them  from  reaching  low 
points.  The  other  lesson,  if  it  be  one.  is  that  in  a  safe  r 
treat  there  is  less  danger  than  to  stand  your  ground  un 
you  are  surrounded  by  water.  It  is  better  to  prepare  for 
big  flood  and  move  everything  out  and  then  no  flood  con 
than  to  stay  and  perhaps  he  deceived. 

Deaths — Notwithstanding  timely  and  repeated  wai 
ings,  reports  of  deaths  came  in  daily.  It  should  be  note 
however,  that  most  of  the  deaths  occurred  among  negroi 
and  among  Mexicans  and  other  foreigners,  who  either  di 
not  heed  the  warnings  or  resided  in  too  remote  placet 
he  warned,  and   were   surrounded    by   water  before  tin 
realized  their  danger,  seeking  refuge  in  trees  and  on  to] 
of  houses  and  other  projections.     The  death  list   is  largi 
hut  may  never  he  known  definitely  as  some  families  livin 
in  isolated  localities  were  wiped  out.     I  have  taken  cat 
fill    accounl    of   all    deaths    reported,    entering    the    nam 
in  alphabetical  order  so  as  to  avoid  duplication,  and  Bn 
that    105  persons   perished   whose   names  were  given,  BDi 
that   72  unknown   persons  Wfw  drowned — making  a  tota 
Of   L77  deaths. 

Relief  Wort' — Relief  and  rescue  parlies  were  organi  ei 
early  and  heroic  work  was  done  in  saving  those  maro 
Several   of  the   rescuers  sacrificed   their   lives   in 
others.      The   suffering    from    exposure    ami    hunger   w;i 
great.     Prom   Dee.  5  to  7,  (he  night  temperatures  ra 
from   15  to  55°   F..  ami  on  the  Nth  and  9th  from  32  h 
which   increased    the  sufferings  of  the  shelterless.      Loi 
rains  set   in  on   Dee.   I  I,  and  became  more  or  less  c 
on   the    13th,  adding  to  the  uneasiness  in   the  flooded  di- 

trict. 

Throughout     the    flooded    area    entire    towns    were    iso- 
lated and    parlies   mar ed    without    shelter  and    freipielll 

Iv    without     food.       In   lances    were    reported     where    sonic 
people  subsisted  on    raw    meal    from  animals   fished  OUi  el 
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.vater.  Splendid  work  was  done  by  the  relief  commit  - 
:  and  citizens  in  many  towns  responded  liberally  to 
■als  with  money,  clothing,  food  and  other  necessities. 

«ts  were  sent  from  Houston,  Galveston,  Beaumont, 
isco  and  other  points  to  the  stricken  area,  and  the  life 
jaing  crew  from  Galveston  and  the  revenue  cutter  "Win- 
Si"  aided  in  rescue  and  relief  work.  Tents  and  rations 
Me  furnished  by  the  War  Department.  Much  sickness 
f,  iwed  the  great  overflow  of  1899,  and  the  health  of- 
fi  rs  took  early  action  to  prevent  a  repetition.. 

lamaye — The  damage  wrought  by  the  flood  waters  was 
a  ailing  and  would  have  been  still  greater  if  the  floods 
h  occurred  before  the  gathering  of  the  crops.  As  it 
« i,  the  crop  loss  was  great. 

teaidences  and  barns  were  lifted  from  their  founda- 
tlis,  and  floated  off  with  the  current;  and  thousands  of 
i.  pie  became  homeless.  Stock  and  other  animals  were 
cwned  in  large  numbers.  Xumerous  bridges  were 
i  -hed  away:  railroad  and  mail  services  were  entirely 
Jpended  and  the  business  generally  was  paralyzed.  As 
;  extreme  instance,  I  may  mention  Stone  City  in  Brazos 

.ntv.  which  received  no  mail  from  Dec.  4,  1913,  to 
Jo.  9,  1914. 

I  So  far  as  I  have  been  able  to  gather  statistics  (which 
J>  incomplete)  the  losses  reported  in  the  valleys  of  the 
:j  eral  flooded  rivers,  arc  as  follows:  Guadalupe,  $761,- 
rado,  $1,446,300;  Brazos,  $3,436,1.55:  Trinity. 
J38,800;  San  Antonio.  $100,000;  for  three  railroads 
d  one  telephone  company.  $2,559,500;  total,  $8,541,- 
15. 

The  saving  effected  through  warnings  was  great,  but 
U  reduced  to  figures  in  only  a  few  instances,  as  fol- 
m:  Guadalupe  Valley,  $250,000;  Colorado  Vallev. 
Brazos  Valley,  $1,000,000;  total,  $1,277,500." 
In  the  majority  of  cases  upon  receipt  of  the  warnings, 
was  driven  to  higher  places  and  other  property 
oved,  but  the  value  was  omitted  so  that  no  reliable  esti- 
ate  can  be  given. 

Causes  of  the  Floods 

While  the  rains  of  Dec.  1-6  were  unusually  heavy  and 
i  some  cases  torrential  in  nature,  they  would  not  have 
-suited  in  such  unprecedented  floods,  had  they  been  pre- 
<led  by  a  spell  of  fair  weather;  bul  the  ground  was  thor- 
uirhly  saturated  by  heavy  rains  during  the  last  10  days 
I  Hbvember;  and  the  runoff  therefore  was  at  its  maxi- 
mal in  speed  as  well  as  in  amount.  These  rains  swelled 
"<-  to  abnormal  heights,  with  freshets  in  the 
River  at  Columbus,  an, I  in  the  Guadalupe  at 
ifltoria — conditions  which  decidedly  aggravated  the  sub- 
quent  floods. 

her  aggravating  factor  was  the  breaking  in  many 
"I'    levees.      Many   were    thus   caught    unaware-, 
'a!  rainfall  durinp  the  last    10  days  of  November 
rl    1.21   in.  for  the  Guadalupe  Valley;  3.1  1.  I 

:   2.98,   Trinity;   and    l'.n:,.    San    An- 

"iii".     These  rains  laid  the  foundation   for  the  greatest 

of   which    there    is   authentic    record:    they    them- 

M  have  caused  Si  rious  floods  if  they  had  fallen 

within  a  dav  or  two  instead  of  extending  over  a  period  of 

rains  during  the  first  few  dav-  of  Dei  ember,  which 
i    immediate  pr<  i  ursor  of  the  floods,  were  more  or 

nti s,  but   were  heaviest   on    Dee.  '.'.  3  and  4. 

The  total   rainfall  averaged    1.78  in.  for  the  Guadalupe 


watershed:  3.95,  Colorado:  5.37,  Brazos;  5.30,  Trinity; 
and  2.94  for  the  San  Antonio.  About  85%  of  the 
amounts  were  reported  on  Dec.  2,  3  and  4.  The  heaviest 
amounts  in  the  Colorado  watershed  were  reported  on  the 
2nd;  in  the  Brazos  and  San  Antonio  on  the  3rd;  and  in 
the  Trinity  and  Guadalupe  on  the  4th. 

Weather  Condition* — The  cause  of  these  excessive  rains 
is  not  far  to  seek.  The  weather  maps  of  Dec.  1-4  showed 
an  area  of  low  barometric  pressure  hovering  over  the 
Southwest,  which  was  attended  by  unusually  warm 
weather  in  Texas.  The  abnormal  warmth  naturally  in- 
duced strong  ascending  currents  which,  expanding  aloft 
and  cooling  to  below  the  dewpoint,  resulted  in  copious 
precipitation.  The  ascending  currents  were  replaced  by 
warm,  moisture-laden  air  from  the  Gulf  of  Mexico,  which 
served  as  feeder  and  kept  up  the  process  of  condensation. 
As  the  area  of  low  pressure  changed  but  little  from  day 
to  day,  condensation  continued  until  the  depression  began 
to  move  eastward  on  Dec.  5.  On  that  day  clearing  and 
colder  weather  set  in ;  the  6th  was  clear  and  cool. 

Effect  of  Precipitation — In  studying  the  effect  of  pre- 
cipitation upon  the  flow  of  rivers,  probably  the  two  most 
important  factors  to  be  considered  are  evaporation  and 
condition  of  soil.  This  is  evidenced  from  the  fact  that 
the  floods  of  December,  1913,  while  exceeding  any  pre- 
vious floods  on  record,  were  caused  by  less  precipitation 
than  were  some  of  the  former  floods.  For  instance,  the 
flood  of  the  Brazos  in  1899  was  caused  by  copious  rains 
during  the  last  five  days  of  June  of  that  year,  which 
averaged  heavier  than  those  that  caused  the  recent  flood. 

Among  the  heavier  total  amounts  (in  inches)  reported 
for  these  five  days  were:  Waco,  7.30;  Hewitt.  14.95: 
Temple,  9.62  :Brenhani.  30.08;  Sugarland,  12.30;  Co- 
lumbia, 9.17;  and  Brazoria,  8.68.  The  redeeming  fea- 
tures were  a  more  active  evaporation  and  a  period  of 
10  fair  days  preceding  the  precipitation.  The  total  rain- 
fall for  the  state  for  June,  1899,  averaged  7.07  in. 
against  5.03  in.  for  December,  1913. 

The  big  flood  of  the  Guadalupe  of  October,  1913.  was 
also  caused  by  heavier  rains  than  the  bigger  flood  of 
December,  1913.  The  October  flood  gave  high-water 
marks  to  date  and  caused  more  damage  than  the  recent 
flood  because  the  crops  had  not  been  gathered.  The  av- 
erage rainfall  in  the  Guadalupe  Valley  for  the  four  days 
causing  the  October  flood  was  6.76  in.  against  only  4.78 
in.  for  the  four  days  in  December. 

Other  instances  could  be  cited  of  heavier  rains  with  less 
severe  floods.  In  glancing  over  the  state  records  and 
without  going  into  details,  the  records  -how  that  there 
were  numerous  months  in  which  the  precipitation  for 
Texas  was  much  greater  than  it  was  in  December,  1913; 
in  fact,  it  was  greater  in  all  months,  except  March. 
Since  isss.  it  was  greater  once  in  February  and  October; 
twice  in  January,  August  and  November;  3  tin 
May.  July  and  September;  I  times  in  April:  and  .5  times 
in  dune. 

These  statistics  are  <<(  interest  in  showing  not  onlj 
frequency  of  excessively  wel  months,  but  also  the  proba- 
bility of  floods,  whose  severity  naturally  depends  in  a 
measure  upon  the  combinations  favorable  for  a 
large  runoff.  Flood-  of  more  or  less  extent  have  occurred 
i"  Texas  Bince  records  were  kept,  in  all  months  of  the 
year  except  in  January.  They  are  more  frequent  in 
April.  May  and  June  than  in  any  other  season  of  the 
year. 
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Flood  of  the  Guadalupe 

The  Guadalupe,  which  rises  in  Kerr  County  and  flows 
southeastward  into  San  Antonio  Bay,  has  a  length  of  289 
miles  and  drain-  an  area  of  5568  sq.mi.  lis  largest  trib- 
utary is  the  San  Marcos  River  and  it  is  regarded  as  the 
besl    water-power  stream   in  the  state. 

The  floodwaters  of  the  Guadalupe  came  principally 
from  the  San  Marcos  River  which  empties  into  the  Guad- 
alupe a  short  distance  above  Gonzales,  where  a  river  gage 
is  maintained.  At  6  p.m.,  Dec.  '-.  the  river  gage  at  this 
point  read  8.2  ft.,  and  the  river  was  just  beginning  to 
rise.     Advisory  warnings   had  been  sent  out  in  the  i'ore- 


probably  had  a  salutary  effect.  The  hanks  of  the 
at  Marble  Kail-  air  very  high  and  so  far  as  known 
nut  been  topped  by  water. 

At  Austin,  83  miles  below  Marble  Falls,  the  river 
read    10.3    ft.    al    7    a.m.    on    Dee.    2,    and    n 
ft.  by  4:  40  p.m.,  the  rise  averaging  1.5  It.  per  hour, 
in  the  day  there  was  a  temporary,  hut   marked  fall 
"ii  Dec.  •'!,  the  river  began  to  rise  again  and  by  ",  a.m.  ■< 
I.   was  again   at    25   ft. 

This    is    the    highest    measurement     secured     but 
waters  rose  still  higher  during  the  night  as  evidencel 
the  I'aet  that  the  water  went  over  the  South  Austin  <jj 
which  it  had  not   done  when   the  stage  was  25  ft. 

imated    that   the   highest    stage    reached    was   21    iU 


-.. 


: 


Fig.  2.     Guadalupe   Flood  at  Gonzales 

(View    after    river    had    (alien    3%     ft.       Electric-    power    plant 
in    foreground.) 

noon.  The  stream  rose  rapidly  and  by  3  p.m.,  on  Dec.  3, 
reached  a  stage  of  ".1  ft.,  which  is  one  foot  below  flood 
stage.  Warning.-  were  again  issued  on  this  day.  The 
next  morning,  Dei-.  I.  a  stage  of  25  ft.  was  reported  and 
the  stream  was  then  rising  al  the  rate  of  1.1  ft.  per 
hour.  At  tin-  same  time  San  Marcos  reported  a  rain- 
fall of  10  in.  and  no  doubt  was  left  that  new  high-water 
marks  would  be  establishied.  So  swift  were  the  waters 
from  tin-  rani  that  the  full  effect  of  the  downpour  Was 
felt  at  Con/ales  by  ',  p.m.  on  Dee.  I.  when  the  gage  read 
38J  It.,  which  marked  the  crest  of  the  flood.  This  is  the 
highest  stage  on  record  and  was  1.1  ft.  higher  than  the 
Hood  of  October,  1913,  which  was  the  high-water  mark 
until  then.  From  this  nine  on.  the  water  receded  at  an 
■  rale  id'  about  :i  ft.  per  da\  :  and  on  Dec.  'K  was 
within   bank-. 

Al  Gonzales,  the  hooded  area  attained  a  width  of  from 
'.'  io  .">  miles.  In  the  immediate  vicinity  of  Victoria,  the 
width  of  the  Hood  was  about  3  mile-;  two  persons  were 
drowned  in  that  section.  The  greatest  damage  appears 
to  have  occurred  in  Dewitl  County;  and  al  Cuero,  II.  R. 

Frobe  i  the  flooded  ai i  his  county  as  30  mi  les 

about  I !  2  miles  h  ide,  with  depths  of  water 
ranging  from  I  to  '.',|  ft.  Cuero  is  about  midwaj  be- 
tween  I  ■-  :    all      tnd    Vii -i-      Fl I  conditions   in   ibis 

section  are  shown  in   Figs.  2  and  :;. 

Fl i  ii  i   Colorado 

l       Colorado  risi      i  I      -     near  the  eastern 

boundary  of  New    M ,     It  has  a  length  of  605  miles 

and  drains  an  area  of  15, 100  sq.mi. 

\i  Marble  Falls,  the  river  rose  from  9.3  ft.  on  the  1st 
to  '-'  l  ft.  on  the  3rd  and  ailing  on  t  he  ame  day. 
Then  larbl<    Fall     alt  I gh  a  for- 

midable volume  of  water  went  over  the  natural  dam  at 
that   point.  -     telephoned   to  points 

below    and    caused    mui  h    alarm    a-    it     ua       ml.  i  pretl  M    a 

t.   high   wall  of  water  rushing  over  the  dam.     It 


Fig. 


The    Electric    Power    Plant    at   Cuei)s 
Flooded  by  the  Guadalupe 


1  a.m.  on  Dee.  5.     At  the  new  unfinished  dam  which 
replace  the  dam  broken  in  the  big  flood  of  April,  1  fl. 
the  highest   water  was  within    1 '  ■_■    ft.  of  the  top  of  aj 
structure.    The  dam  stood  the  strain,  but  the  eoffer-cl 
were  reported  washed  away.  At  the  Congress  Ave.  brio- 
where  the  river  gage  is  located,  the  river  during  the  h  li- 
es! stage  was  U,   mile  wide.     Many  buildings,   inclui'i 
the  basements  of  some  of  those  of  the  State  Univen; 
were  flooded.     The  highest  stage  of  record  at  Austiii 
•'it. 7  ft.  and  occurred  Apr.  ~, .   lilOO,  when  the  dam  br  . 

At    Bastrop,    below    Austin,    the    stream    began    CO 
rapidly  on   Dec.  2  and  the  crest   was  reached  on  the 
when   the  town   was   from  2   to  :!    ft.   under  water.     Fi 
press    reports,    it    appear-   that    the   water   was    ',    ft.   loi 
than  in   1S(;'.i.      At    1 1  ills  Prairie.  ,-ou-ral  miles  below   Is 
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>r  mark  was  -II.".'  ft.,  which  occurred  during  the  flood 
869.     The  town  was  submerged  and  completely  sur- 

„!ed    by    water    (see    Fig.     t.)      At    the    deport    the 

■t  stood  18  in.  deep,  and  railroad  tracks  were  under 

.  of  water  from  mile  post  78  to  Alleyton. 

lie  higher  parts  of  Alleyton  were  reported  under  -1  ft. 

rater. 

L>  the  flood  waters  moved  south  into  the  more  level 

-i   counties    they   submerged    larger    areas.      Wharton 

surrounded    by   water   and   partly  submerged.     The 

ad  east  a   distance  of   several  miles,  and  west 

istance  of  eight  miles  (as  far  as  Pierce),  on  Dec.  G. 
City  kept  a  force  of   MX)  to  300  men,  day  and  night, 

Qgthening    the    levees    protecting    the    town    on    the 

th  and   west. 


Comparatively  little  water  came  down  from  north  of 
Waco. 

At  Waco,  the  stream  began  to  rise  on  Dec.  1,  the  gage 
at  7  a.m.  of  that  date'  reading  13  ft.,  and  continued  to 
rise  at  a  phenomenally  rapid  rate  until  6  p.m.  of  the 
3rd  when  a  stage  of  39.7  ft.  was  reached,  which  is  the 
highest  of  record.  The  former  high-water  mark  al  Waco 
was  36.7  ft.,  on  May  25,  1908.  At  2:30  a.m.,  on  Dec. 
3,  the  waters  broke  over  the  levee  at  the  pumping  station, 
!/2  mile  above  the  city,  rushing  rapidly  into  the  lowlands 
and  flooding  the  eastern  section  of  Waco.  Fifteen  city 
Mocks  were  under  water  at  flood  height;  several  persons 
were  drowned:  L200  people  rendered  homeless:  and  dam- 
age   probably    exceeding    $1,000,000    resulted.      After    6 


Fiu.  j.  Elm  Street  in  Waco,  Flooded  by  the 
Beazos 


Fig.  6. 


Weighted  Bridge  of  the  Missouri.  Kansas 
&  Texas  Rt.,  at  Waco 


m a<re   reported   from  this 


.     The  Brazos  Flood  at  Velasco 

far    is    as    Pol 


"»s   tn    ImiMiliHS,    lniniicili.il    plants.    In  Ml:.-,    etc..    Imt 

BOl    i. lilil    ..I-    ti-oll.-v    lin.s.  ......    sir:!  

Ii  iiuiv  in-  in. iv   not  li:i  vi-   I     ■  ii    i-il  "  :..".'hi 

111      the     II. •1,1 

Ire  atuck  an.l  othii    val.lc  )n'op.-i  i:     

OM  due   to   sn.siiiiisinii    nf    l.nsan.-ss,    in,  linlom     . 

''1  Oil 

hiHsili.-.l     

1.441    :oo 

i-i  l;     s.i  ,  .-.I    l.y    v     "  ,500 

Flood  or    in  i    I'.i;  izos 

The   Brn/.os    River  rises  in   the  slaked   plains  of  western 

lias   a    length    of   !)50   miles   and   drain-   an   area 

q.ini. 

Tie    flood  ..I   the  Brazos  covered  the  entire  valley  from 

k)M]ue  County  to  Hie  coast,  including  Ihe  tliree  principal 

and  all   ,  reeks  ioinino    the   main    stream   belovi 

lint   ennui  \     (mm      I  i"         i,    Ii    .iinl    "  I. 


p.m.  of  the  3rd,  tbe  waters  began  to  recede,  slowly  at 
first  and  then  more  rapidly,  and  by  1  a.m.,  on  Dee.  8, 
the  water  was  within  banks. 

Valley  Junction,  which  is  jusl  below  the  confluence  of 
the  Brazoa  and  Little  Rivers  and  therefore  received  the 
combined  flood  waters  of  these  streams,  is  a  -mall  settle- 
ment, bin  an  importanl  railroad  crossing.  Tbe  last1 
leading  there,  before  the  flood,  was  33.8  ft.,  ai  !  a.m., 
on  Dec.  3,  and  readings  were  begun  again  at  7  a.m..  on 
Dec.  12,  when  the  river  gage  read  21.5  ft. 

The  junction  of  the  two  streams  formed  an  immense 
sea,  and  u  was  here  thai  II.  Martin,  Vice  President  of  the 

I  nici'iiational  &  (lieat   Northern  Ry.,  who  had  takei - 

mal  charge  of  affairs,  was  drowned,  and  several  other 
persons  perished.    Tbe  flood  waters  began  to  cover  Valley 

•  I  inn  lion    ahoul     I    a.m.,     i  >e<  .     I.    and    to    subside    on 

morning  of  Dec.  .'.    The  bighesi  stage  is  estimated 
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TABLES  A.     RAINFALL  ON  THE  SEVERAL  WATERSHEDS  BEFORE 
AND  DURING  THE  FLOODS 
1.  GUADALUPE  WATERSHED 

Rainfall  in  inches 

last  10                                         Dec.  1  to  6 
days  of 

Stations            Nov.  12  3  4  5             6         Total 

Kerrville 4.42  0.66  2.67  1.12  0.60  5.05 

New  Braunfels..        5.98  0.20       0.37  0  73  4.20  0.94  6.44 

Lining 5.02  1.05  0.69  2.05  1.00  4.79 

Blanco 3.62  0.04       1.25  0.65  4.12  0.65  6.71 

San  Marcos 4.51  2.00  2  45  10.00  1.05  15  50 

Flatonia 2  05  0.07       0.36  0.99  0.40  0.43  2  25 

Gonzales 3.73  0.30  1.90  1.05  0.20  3.45 

Cuero 5.89  0.74  1  (K)  1)11  0.25  2.10 

Victoria 3.50  0.40  0.35  0.45  1.20 

Tivoli 2.75  0.17  0.15  0.32 

Total 42.07       0.31       6.73     11.65     23.40       5.72       0.00     47.81 

Average 4.21       0.03       0.67        1.16       2.34       0.57       0.00       4.78 

2.  COLORADO 

Lamesa 2.49  0.08  0.12  0.20 

Gail 2.50  0  4(1  0.50  0.30  1.20 

Midland 3.82 

Garden  City 2.34  1.52  0.56  0.06  2.14 

Snyder 2.49  102  0.17  1.06  0.12                      2.37 

BigSpring 1.40  1.08  0.97  0.11  2.16 

Colorado 2.75  2.35  0.92  0.80  4.07 

San  Angelo 4.84  0.15  0.69  0.51  1.35 

Knickerbocker..  3.50  0.03       0.45  0.87  0.75  T                         2.10 

BaUinger 7.05  0.25  0.10  1.55  0.60                      2.50 

Winters 5.00  T.           T.  0  40  0.76  1.16 

Coleman 7.60  0.25       0.12  1.29  0.57  2.23 

Santa  Anna 1.80       2.17  1.60  0.10  5.67 

Brownwood 5.32  1.05  1.10  0.35  0.45                      2.95 

San  Saba 4  17  0.05       0.97  0.44  0.68  0.61                      2  75 

Junction 5.50  3  00  0.58  3.58 

Llano 2.75  1.68  0.73  1.93  0.34           T.       4.68 

Marble  Falls. ..  .  1.70  5.60  2.00  2.50  0.65                    10.75 

Harper 3.36  1.71       0.30  1.50  0.27  0.09       3.87 

Fredericksburg..  3.67  1.06       2.22  1.42  1.70  0.25                      6.65 

Duval 2.56  0.09       2  21  4.50  2.78  2.07                    11.65 

Austin 1.86  0.06       1.85  6.34  4.32  1.50                    14.07 

Lagrange 2.68  0.02       0.56  1.62  1.44  1.00*      1.00*     5.64 

Columbus 5.25  0.25  0.70  0.90  1.25                      3.10 

Bay  City 3.79  T.  0  51  0.26  0.77 

Pierce 5.15  015  0.10  0.67        0.14        1.12 

Total 93.54        5.22     29.28     26.94      26.19        9.87        1.23     98.73 

Average 3.74       0.21       1.17       1.08       1.05       0.39       0.05       3.95 

*  Estimated. 

It.,  ami  was  fully  1  ft.  higher  than  in  the  record  11 1  of 

1899. 

The  depth  of  the  water  in  the  lowlands  ranged  from  3 
to  25  ft.  Near  Bryan,  which  is  about  1 1  miles  below 
Valley  Junction,  the  great  levee,  having  a  length  of  27 
mil.-  and  protecting  55,000  acres,  crumbled  before  the 
rushing  waters  which,  rapidly  filling  the  lowlands,  formed 
.a  lake  5  miles  wide.  At  about  3  p.m.,  on  Dec.  1,  the 
water  began  running  over  the  levee  ami  the  next  morn- 
ing only  a  few  places  could  lie  seen  hardy  projecting 
abo  e  the  water  and  affording  a  temporary  refuge  for 
animals  caught  by  the  Hood.     Many  other  levees  failed  to 

hold,    hut    till-    Ua-    til!'    la 

At  Chapel]   1 1  HI.  which  is  several  miles  wesl   from  Hie 

B]  izos,  between  the  river  and  Brenham,  the  fl led  urea 

ranged  from  3  to  '.  mile-  in  width,  ami  (he  depth  ex- 
ceeded the  L899  flood  by  3.5  ft. 

Hempstead,  where  a  river  station  is  maintained,  is  1"> 
mile-  below  Valley  Junction  and  opposite  Chapel!  llili 
on  the  easi  side  of  the  river.  The  highest  reading  re- 
corded on   tlu'  Weathei    Bureau   gage  was  52.8   ft.  at   7 

a.m.,  on   I  >i  i  .  9.     Thi    en      of  the  H I  appears  to  have 

.  I  <■  ho    n  bj  i  he  gage  on  the 

I  lou  ion  &  Te  a-  '  '<  ii i  ral   I'.  I.',  cro    ing,  a   mil ■  two 

above  our  river  gage.  Tin-  gage  howed  a  heigh!  of 
t.  on  the  8th,  which  i-  -aid  to  have  been  the  high- 

The  n  idth  of  the  flooded  area  ai  Hemp  tead  wa  from 
<;  to  8  d 

A     the   ''-■  approai  led   the  Gulf  of   Mexico 

I  ion,  ii"  v    pread  oul  over  .->  i 
i  la  i   'ii'   the    Brazo      I  hi  ;    ■ 
for  a  di  tan<  e  of  30  mil.   .  and  on 

the  we  f    idc  are  reported  to  have  joined  Hie  (1 1      it.  i 

of  tie   I  I  een  vei [fled.     Ii  i    cei 


3.   BRAZOS  WATERSHED 
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2.86 
0.85 
1.24 
1.60 
1.66 
1.60 
2.45 
3.08 
2.77 
1.86 
2.64 
4.33 
3.90 
4.34 
5.37 
4.02 
5.00 
4.71 
4.87 
6.10 
5.43 
4.98 
5.31 
3.85 
4.82 
3.60 
4.88 
1.80 
3.09 
3.50 
2.85 
3.52 
2.72 
4.07 
1.97 
2.30 
2.63 
2.28 
3.24 
2.67 
1.53 
3  39 
3.43 
11.00 
8.40 
3.63 
2.75 
1  10 
3  42 
3.30 


0  02       0.07 


0.04 
0.10 
0.33 
0.78 
1.60 
0.88 
1.28 
0  20 
0.65 
1.20 
0.05 
0.75 
1.21 
0.25 
0.28 
1.30 
0.30 
0.30 
1.00 
1.45 
0.90 
0.11 
4.02 
1.39 
1.70 


0 .  10 
0.03 

0.03 


4.51 
4.52 
6.05 
3.60 
4.45 
1.42 
2.22 
4.70 
4.35 
2.67 
1.00 
2.25 
4  00 
4.09 
0.30 
0.20 
0.10 
0.30 
0.16 
T. 
0.14 


0.24 
0.15 
0.18 
0.22 
0  34 
0  33 
1.10 
0.81 
0  12 
0.94 
0.30 
0.62 
0.49 
0.75 
0.68 
0  30 
0.11 
0  32 
4.21 
0.55 

1.00 
1.00 
0.81 
0.71 
0.61 

2  50 

3  38 
2  37 
1.57 
2.40 
5.50 
2  00 


5  90 
4.43 
5.60 
4  51 
4.29 
0.65 
1.39 
6.50 
5.00 
0.42 
0.50 
0.11 


0.43 
0.08 
0  20 
0.34 

0.50 
0.32 
0.76 
0.70 
0.73 
0.83 
0.85 
0.63 
0.85 
1.49 
1.55 
1.00 
0.65 
1.28 
1.29 
0.54 
1.08 
1.07 
1.44 
1.64 
0.82 
1.46 
1.67 
0.90 
1.10 
5.40 
0.80 
0.90 
1.43 
1.50 
2.93 


7.54 
0.78 
7.75 
3.73 
2.70 
0.99 


Total 176.71       9.96 

Average 3.53       0.20 

*Daily  record  notjeept. 


4.  TRINITY  WATERSHED 


Bowie 

Antelope ... 
Gainesville.  . 
Bridgeport .  .  . 
Weatherford. 
Grapevine.  . 
Fort  Worth. . 

Denton 

McKinney.. . 

Dallas 

Kaufman. . 
Waxahachie 
Corsicana 
Palestine., 
Long  Lake 


4  03 
3.96 
;,  09 
4.68 
3.58 
3  13 
2.71 
0.79 

1  10 

2  10 
0.85 
1.60 
1.90 
2.10 
I  s:, 
1  93 
4.00 


0.51 
0.27 
1.S0 

0.30 
3.67 
2.53 
1.69 
2:60 
3.83 
1.90 
1.85 
0.93 
0.29 


1.25 

0.51 
0.10 
0.25 
0.54 
7.53 
3.40 
3.77 
5.13 
2.20 
1.50 
1    IS 


0.65 
1.16 
0  30 
0  66 
0.69 
II  ;.2 
1.16 

0  47 
0.80 
1.05 
0.73 

1  55 
3  25 
1.55 
4.50 
t  50 
._,  62 

3.50 

I    Hi 


0.10 
0.10 
0.80 

0.58 

0.50 


0.67 
0.30 
0.35 


1.44 
1.74 
0.70 

1.03 
0.65 
0.65 
1.00 
0.96 

0.06 
1.15 
1.40 
0.30 
0.02 


II  .-,o 
0.50 
0  70 
0.28 


0.76 

0.53 
0.56 
0.65 
1  no 
0.02 
0.63 
0.86 
0.11 
1.57 
1.40 
l  or, 
e  98 
1  60 
1  2.". 
0.97 


Total  19  ... 


Boerne        .    . 
San  Vntonio 

Slither] 1  Spgs. 

I.'u 

i  ioliad 


:i  93 

3.  17 
2  i., 
I  80 


.".    SAX  ANTONIO 

le        o   83        2   20 
13         0    11  O     III 

3   in 
o   13       ii  ;s 

o  20       e    is 


* 

T. 

o  05 

T 

Tol  .1  .        2ii  2r.       1    23       I   :(7       I.  I i        I   ....       o  00     1  .' 

\' I    ...        o   2;.        0   27         1    39        o   72        0  31        0.00       :|4 

tain,  however,  thai  all  (he  streams  between  the  Bra 
and  the  Colorado,  the  lar-vsl  id'  which  is  the  San  V> 
Hard,  were  higher  than  ever  known  before 

I'll.'  damage   reported   from   this   Hood  so  far   i 
low-: 

-  bulldlni     .  municipal  plants,  brldfti    ,  ot<  .  but 

I I     ...      II  ell,  ,      line:  <S11.. 

Crop      rhlch  may  or  ma  \    ma   leu  r  )..  ■■■n  hens..  1 .  924.1 

Crop       till  In  the  field  lfj.i 

1 I tiler  movable  proper!;  I  9, 

I.ohm     due     to       i.   pension     of     buHlnesH,      ....  i 

ol    ■  mploj ..  n  ■  ' 

liiHBlfled 

Tol  .1      H,4S6.1 

.  luo    "I    pi  op.  rtj     saved    by    w  iirnliiKS I  l,00(  " 

Flood  of  the  Tumi 5 

Tim  Tl  11.  il  \    lie     ill  n   m  I  work  of  small     I  ream.-  m  H 
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TABLES  B.  RIVER  STAGES  DURING  TEXAS  FLOODS 

BoUlface  type  indicates  river  was  at  or  above  the  flood  stage 

1.  GUADALUPE 

Gonzales 


Dec. 


22  ft. 
12  7 

7  8 
15  0 
25  0* 
35  6 
33  0 
30  8 
27  0 

23  0 
19  0 
15.2 
14.3 
11  8 
1(1  5 
10  0 

1 


Flood  stages 


Crest  3S  1  ft.  at  7  p.  m. 


21  ft. 
11  0 


13  0 
5  0 
2  0 


10 
1.0 

tCrest 


9.5 
11.0 
9.8 
8.3 
t  Crest  24.Sft.  at  11  p.  m. 
.  COLORADO 

Marble  Falls  Austin 

Flood  stages 
36  ft. 


Victoria 

16  ft. 
21.0 
20  8 
20  0 
20  5 

22  0 

23  3 

24  7t 
24  4 
24  2 
23  8 
23  4 
23  0 
22  6 
22  0 
1»  4 
16  9 
15.6 
15.7 
16  6 
17.3 


9.3 

16  3 
11. 0 
16.0 

13  0 

12  5 
12  6 
12  5 
11  0 
6  0 
5  3 
5  0 
4.5 
27  ft.  at  1  a.  m. 


18  ft. 
9  5 
10  3t 


13  5 
13  4 
13.0 
9.0 


}  Crest  first  rise  2. 


24  ft. 
34.8 

33  6 
31  6 

34  6 

38  8 
44  1 
42  2 

39  6 
37  6 
36  2 

35  2 
31  6 
22.7 

ft.  4:40  p. 


.  on       Brazos        Kopperl  Wri 


12  ft. 
!)  0 
7   ll 

10  0 
12  0- 

11  II 
11   0 

B  ii 


V^flley  J.   Hempstead      Booth 
Flood  stages 


Hi  ii 
22  4 
16  0 
14  6 
11   4 


9  6.5  10  8 

10  6.0  8  2 

11  5  5  6  4 

12  I    5  5.8 

13  4  (I  5  0 
3  f)                 4  II 

[J  3  2  3   2 

16  3  0  3  0 

17  I   II  3  0 
is                  3.8  3  ll 

19  3  4  2  8 

20  a  0  2  3 

21  2  X  2.8 
2  7  2.4 

5  fl    at  6  p.  m.  t  Cn 

uge  reading  taken  Dec.  4-11 
!  15  ft.  above  Hood  stage. 


22  ft. 

13  O 
21  9 
33  It 
37  0 
32  7 
29  0 
23  5 
19    1 

14  7 
13  3 


12  7 

11  4 


40  ft. 
16.0 
26  0 
33  8 

X 


21  5 
19  0 
17  4 
14  0 
13  5 
13.0 
13  0 
12  5 
12.0 
11  s 
11  o 


Ill  ft 
26  2 
28.6 

29  0 
37  0 

40  9 
42  6 
52  0 
52  6 
52  8 
49  8 
46  2 
44  2 

41  0 
40  8 
39  6 
37  0 
34  4 

30  2 
26  2 
20  II 
16  0 
15  1 


1   TRINITY 


13  2 

•I  i, 

5  4 

1  8 


28  6 

29  1 
32  5 
36  9 

36  5 
38  2t 

37  1 
34  9 
32  8 

30  5 
29  0 
26  2 
21  1 
l.t  s 

r,  ii 


in  :i 

0  9 
0  I 

s  7 


Long  Lake 

Fl 1  -lane* 

III  II 

21  6 

22  1 
24.0 
30  '.i 
3.',  n 

36  ii 
45  3 

45  6 
49  5 
47  I 

46  4 
44  0 
4.1  S 
42  3 
42  0 
42  5 
41  0 
40  0 
40  0 
40  2 
40  0 
SB  3 
:is  ii 

37  ii 

34  n 

33  ii 

30  n 

27  i. 

'  I  i 


40  ft. 

12  0 

12  ii 

12  0 

25  o 

36  ii 

88  '. 

3s  2 

36  8 

35  ii 

32  ii 

30  8 

30  7 


40  I 

44  R 

46  5 

47  0 
46  9 
46  4 

45  5 

41  9 
43  5 

42  8 
41  5 
40  5 
36  B 
30  ii 


ii  at  2.30  p.m.    t  Crest  38  4  ft.  at  9.20  a.m. 


39  ft. 
28.9 
29.9 
29.8 
30  6 
34  6 
38.4 

40  7 

42  2 

44  0 
47  5 
47  2 
46  1 

45  5 
44  9 
44  5 
44  0 

43  4 
43  3 
43  1 
42  5 
39  7 
33  7 


25  ft. 
6.0 
(i  0 
13  u 
13  6 
1.-,  ii 
19  0 
22.5 
'  :  a 

24  2 

25  0 
25  5 

25  8 

26  3 
26  5 
Ih  5 
26  5 
26  6 
26  6 
26  7 
26  8 

26  9 

27  I 
27  3 
27  5 
27  h 
27  9 
27  9 
27  9 
27  8 
27  6 
27  4 


north-central  portions  of  the  state  and  flows  nearly  paral- 
lel to  the  Brazos  into  Galveston  Bay.  It  has  a  length  of 
408  miles  and  drains  an  area  of  17,700  sq.mi.  Below 
Dallas,  the  stream  flows  through  a  wooded  country  which 
retards  the  runoff.  Logging  operations  are  carried  on 
for  a  distance  of  about  100  miles  from  its  mouth. 

The  flood  of  the  Trinity  began  on  Dec.  1,  1913,  at  Dal- 
las. The  city  had  just  passed  through  a  freshet  in  No- 
vember, and  on  the  last  day  of  that  month  the  river  was 
rising  again  at  Dallas,  with  the  gage  reading  '23. "2  ft.  at 
7  a.m.  By  7  a.m.,  Dec.  1,  the  stream  had  risen  to  28.6 
ft.  and  continued  to  rise  until  the  6th  when  the  highest 
stage,  38.4  ft.,  was  recorded.  After  that  the  water  re- 
ceded and  was  within  banks  by  the  13th.  The  high-water 
mark  at  Dallas  is  placed  at  56.5  ft.  and  occurred  in  June, 
1866.  Since  a  river  station  has  been  maintained  at  Dal- 
las, the  highest  recorded  was  52.6  ft.,  in  May,  1908. 

At  Long  Lake  (near  Palestine)  109  miles  below  Dal- 
las, the  Trinity  attained  a  width  of  IVi  miles.  The 
stream  rose  steadily  and  rapidly  from  Dec.  1  to  9,  when 
the  maximum  gage  reading  (49.5  ft.)  was  recorded.  The 
subsequent  fall  was  slow  and  the  water  did  not  get  fully 
within  banks  until  Dec.  22.  This  stage  is  2.3  below  the 
high-water  mark  which  occurred  on  June  4,  1908.  The 
damage  all  along  the  Trinity  was  at  a  minimum. 

The  reported  damage  is  as  follows: 

Loss  to  buildings,  municipal  plants,   bridges,   etc.,   but 

not    railroad    or    trolley    lines     $56,300 

Crops  which  may  have  been  housed  or  may  not 39.500 

Live  stock  and  other  movable  property 22.500 

Loss  due  to  suspension   of  business,   including   wages 

of    employees    17,500 

Unclassified     103,000 

Total    I23S.800 

Tables  of  Statistics 

The  accompanying  tallies  record  the  rainfall  preceding 
and  accompanying  the  floods  and  the  river  stages.  Tables 
A  give  the  inches  of  daily  rainfall  on  the  five  watersheds 
in  the  flooded  district,  on  the  last  10  days  of  November 
and  the  first  six  days  of  December.  Tables  B  give  the 
river  stages  at  river  stations  on  the  four  flood  rivers. 


Production  of  Explosives  in   the-  United  Stntes  in   1012 — The 

total  production  of  explosives  in  the  United  States  .luring 
1012,  according  to  figures  compiled  by  the  Bureau  of  Minos 
(Technical  Paper  69  by  Albert  C.  Fay)  was  244.696  tons.  This 
compilation  is  the  first  publication  of  the  Bureau  relating 
solely  to  the  production  of  explosives.  It  is  intended  here- 
after to  list  such  data  annually.  The  amount  of  coal  pro- 
duced  per  pound  of  explosive  varied  from  0.86  tons  in  Arkan- 
sas, Oklahoma  and  Texas,  to  f>.s2  tons  in  Maryland  and  Vir- 
Deatha  bj  explosives  numbered  133  men;  in  1911,  the 
number  was  134,  and  in  1910,  176.  The  figures  tabulated 
represent  the  reports  of  it  manufacturers  of  explosives,  a 
rapid  increase  in  the  production  and  sales  of  permissible  ex- 
plosives occurred  in  1912.  In  1902,  only  about  5  t  inns  of 
permissible    explosives    wore    used    In    coal    mining;    whereas, 

In   1912,  about  I tons  were  used.     An  explosive  Is  called  a 

permissible  exploslvi  when  it  is  similar  In  all  respects  to  the 
sample  which  passed  certain  testa  by  the  Bureau,  and  when 
it  is  use!  In  accordance  with  the  conditions  prescribed 
Furthermore,  it  must  meet  the  following  conditions:  ill  That 
the  explosive  is  in  all  respects  similar  to  the  sample  sub- 
mitted by  the  manufacturer  for  test;  i-i  thai  detonators — 
preferably  electric  are  used,  of  nol  loss  efficiency  than  pre 
scribed,  viz.,  bj  weigh!  90  parts  mercury  fulminate  and  10 
parts  potassium  chlorate  (or  their  eq  i  I)   that   thi 

explosive,  if  frozen,  shall  be  thoroughly  thawed  iii  a  Bate 
manner  before  use:  in  thai  the  quantity  used  for  a  shot 
does  not  exceed  i'.  ii..  and  that  it  is  properly  tamped  with 
01  oiior  noncombu  lbl<  stemming,  Teohnlcal  Papei  fl 
iiios  the  permissible  explosives  tested  prior  to  Jan.  1. 
1914, 
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Sosta©    Ptpolbfleinms    aim    &B&©    IDesiigfim 
of  SmmaM  Watteip-Worlfes 

By  William    S.  Johnson| 

It  is  the  lot  of  most  engineers  and  water-works  super- 
intendents to  have  to  deal  almost  exclusively  with  small 
things,  to  have  to  solve  innumerable  petty  problems,  and 
to  solve  them,  generally,  without  the  assistance  of  books. 
The  engineer  will  find  details  of  the  greatest  dams  which 
have  been  constructed  and  of  the  great  aqueducts,  but 
very  little  that  will  help  him  in  designing  a  20-ft.  dam  or 
a  system  of  small  water  pipes.  Page  after  page  is  de- 
voted  to  the  things  which  not  one  engineer  in  a  thousand 
ever  has  an  opportunity  to  design,  with  but  little  or  no 
space  for  that  which  every  engineer  i-  almost  certain  at 
some  time  to  want  to  know. 

In  the  state  of  Massai  husetts  there  are  "^15  water-sup- 
ply systems,  and  of  these.  152  were  installed  before  the 
population  of  the  towns  they  supply  was  5000,  and  111  or 
more  than  half  are  now  still  supplying  towns  ai'  less  than 
5000.  In  fact,  the  opportunity  seldom  comes  to  design 
a  complete  system  of  works  for  a  large  community,  the 
larger  systems  being  extensions  of  the  system  designed 
for  the  small  town.  As  there  are  only  four  towns  in 
Massachusetts  having  a  population  of  more  than  3000, 
which  remain  unsupplied  with  water,  it  is  likely  that,  in 
this  State  at  least,  the  problems  arising  in  small  systems 
will  be  more  numerous  than  the  problems  connected  with 
the  larger  systems  although  perhaps  not  so  interesting  to 
any  but  those  immediately  affei  ted. 

It  has  been  my  lot  to  put  in  a  number  of  small  water- 
works plants,  and  it  lias  surprised  me  to  see  bow  easily 
1095  of  the  enst  of  construction  may  lie  saved  by  a  thor- 
ough study  of  the  problem.  I  have  also  found  that  many 
problems  over  which  I  have  worked  have  been  solved  by 
who  have  kept  the  results  to  themselves,  not  because 
of  unwillingness  to  pari  with  the  information  but  because 
the  matter  seemed  too  small  to  be  of  general  interest.  It 
1-  with  a  view  of  encouraging  the  discussion  of  the  prob- 
lems connected  with  small  water-works  installations.  ag 
well  as  to  give  a  few  of  the  results  of  my  own  experience, 
thai  tin-  paper  ig  present  d. 

Time  fob  Which   Works  s i.n  Be  Built 

The  works  should  he  designed   for  a  long  time  in  the 
.  1. hi   the  design   should   proi  }de  for  as  little   im- 
mediate consl  lie  1  ion  an  epl  n  here  the  cosl 
one  or  increa    d   capacitj    will   he  much   more 
than  ' :                 doing  1  in   work  in  the  beginning. 

1  mm    in  the  future  h  --nine- 

prophecy  which   must   of  us  do   ool    possess. 

It  is  impo  tell  the  fut  are  grow  th  of  1  he  whole 

or  any  part  of  the  community.     Tl  1  -  in  the 

e  -'•  rapid  that  portions 

of  the  phmt  are  lil. 'A  1,,  bec< i  obsolete  before  the]  are 

1        n  quirements  of  the  public   «  hii 
the  w,,  rapid]] ,     Pot   the  e  rea  on 

1 1         01  th<   immediate  future,  and 
idditional  ■  -         acted  as  they  be- 

1    1 

"i  Ti  ■  monl 


Capacity,  of  the  Plant 

The  capacity  of  the  distributing  system  is  deb  rn 
in  the  ease  of  the  small   town,  by  the   fire-protectioiiB 
quirements   solely.      One  good   effective   fire   stream 
use  water  at  as  great  a  rate  as  the  ordinary  town  of  •' n 
inhabitants  will  require  for  domestic  purposes  during 
hours  of  maximum  draft. 

The  quantity  of  water  which  will   he  drawn   from 
sources   of   supply    depends    upon    the    population   ti 
supplied,    the    character    of    the    residences    -up 
care  taken  to  prevent  leaks  and  other  wastes  and  thcB 
of    water    for    manufacturing    or    mechanical    purpti 
[The  author   next  shows  that   it   is   difficult   to 
these  factors  in  the  ease  of  small  towns  since  some  uni 
seen  development,  like  the  establishment  of  a  large    • 
tory,  may  double  the  population  of  a  town  within  a 
years,  and,  on  the  other  band,  the  loss  of  a  large  indu 
may  cause  a  loss  of  half  the  population. — Ed.] 

A   future    per    capita    domestic    consumption 
75  to  100  gal.  per  day  for  ordinary  small  towns  does 
seem  unlikely  and  in  the  case  of  towns  having  larg 
tates  and  a  large  area  of  well  kept  lawns  the  consum] 
may  he  much  larger. 

Requirements  for  Fire-Protection 

Metealf,  Kuichling  and  Hawley,  in  a  paper  befon 
American  Water  Works  Association,  state  that  "the   - 
of  the  portion  of  the  water-works  plant  involved  by 
protection,    probably    constitutes    from    60    to 
the  entire  cost  of  the  physical  property  in  the  case  of  c-(si- 
munities   having   less    than    5000    population."     Tlii  if 
undoubtedly  true  except  in  those  places  where  it  is  m  I 
sai-y,  in  order  to  secure  water  of  sufficient  puritj    for 
mestic  purposes,  to  go  to  a  large  expense  in  obtainin  I 
it  iii  its  purification. 

[n  a  small  town,  it  is  usually  necessary  to  depend    - 
tirely   on   hydrant    streams   without    the   use   of  steaiiB 
and    it    is   essential,    therefore,    that   the   works,   eithei 
themselves  or  assisted  by  some  outside  source,  should   >'- 
tiish  both  the  requisite  quantify  of  water  and  the  pn 
pressure   with    which   to    fight    the  greatest   cnnflagrflU 
which   is  likely  to  occur,  and  to  do  this  under  the 
unfavorable  conditions  in  regard  to  domestic'  eon 
and  quantity  of  water  in  reservoir  or  stpndpipe. 

The  standard   lire  stream   is  now  considered  to  be 
thrown  b]   a    Ps  in.  smooth  nozzle,  discharging  '.'"v|1 
per  min.,  and  it   is  generally  considered  by  the  iiisurn« 
engineer   thai    a    hose  stream   which  does   not  throw    " 
gal.  per  min.  is  not  a  good  st  ream.     There  are  many  r  '  ■. 
however,    where    -mailer   streams   throwing   from    I"' 
1 1  "p   gal.    per    min.    would    furnish    reasonable   protertp 
and   this  is  all   thai   a   town  would  be  justified   ill   pro1 

ing  in  some  districts.      In   tin (lying  sections  of  Biifl 

towns,  any   lire  which  gets  sufficient    headway   in  the 

dinary  buildi o  1  lial    it   cannot    he  c piercd 

streams   of    150    to    175   gal.    each    i>    not    likely    to   li 
much  of   value   if  il    is  e.xl  inguishod  by   using     1 
In  such  eases,  ihe  value  of  the  water  is  cliicfl] 
adjacent     buildings     and     for     Ibis     purpose     OVC 

of  "icai  value. 

lAr    -l  reel  -    iii    11    disl  1  ii  I     w  here    the    houses    .1 

and   occup\    i  ompni'Hl  ivi  l\    In  1  ge    lod    \\  ill p 

iderablc    increase   In   den  il\    of   populnl ion,  i 

"lis  of  the  main     in I    likely,  n  bydv 

which    will    ii  ,     ion    gal,    per    min.    under   . 
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to  any  building  in  the  territory  supposed  to  be  cov- 
in- this  hydrant  will  be  good  fire-protection.     More 
-irable  but  the  advantages  arc  not  sufficiently  greal 
rant  the  expense  of  larger  mains  to  secure  it. 
i  district  where  the  houses  arc  nearer  together  but 
there  are  no  business  blocks,  apartment  houses  or 
,|J  large  buildings,   it   should   be   possible    to   get    500 
.  per  min.  at  any  point. 

here  arc  business  blocks  and  other  large  build- 
where  the  buildings  arc  very  close  together,  as 
tently  are  in  the  center  of  a   small   village,  it 
possible  to  get  1000  gal.  per  min.     Where  there 
ies  or  other   special    lire   risks,   a    much    larger 
may  be  necessary  and  a  special  study  should  be 
each  case. 
--iirc   required  at   the   hydrants   while   the   hy- 
tg  are  being  used   should   bo  great   enough   to  force 
ater  through  the  greatest  length  of  hose  which  will 
-.(1  and  throw  it   to  a   sufficient   height  to  cover  any 
Dg.     The  hydrant  spacing  and  the  pressure  should, 
:'..rc.  bear  sonic  relation  to  each  other.     The  accom- 
ile,  taken  from  a  paper  h\   E.  V.  French,  gives 
unit   of  a   good    efficient    iir<    stream    with    different 
is  of  good  rubber-lined  cotton  hose,  with  a  constant 
60  lb.  at   the  hydrant,   with   moderate  wind. 
table  aiso  gives  the  corresponding  amount  of  water 
i  would  be  discharged. 


25  no    . 

lie  table   shows   the    importance   of   having    hydrants 

-Hidings  to  be  protected.     Unless  the  hydrants 

ear  enough  to  furnish  water  at  the  fire  under  a  good 

sure,  the  expense  of  large  pipes  and  a  high  reservoir 

ranted.     The  cos!  of  a  two-way  hydrant  in  place 

boul    $40    ami    in    the    ordinary    distribution    system 

il  8  hydrants  are  required  per  nub'  of  streel   main  to 

the  hydrants  within  250  ft.  of  every  building  in  the 

covered,  so  that    the  expense  of  the  hydrants  is 

small  compared   with  the  expense  incurred   in  other 

b  of  the  system  lo  obtain  efficient    (ire-protection.     In 

ydranfs    should     not    he    more     than     500    ft. 

I  in  the  outlying  sections.     In  the  more  closely  built- 

thcy  should  be  so  spaced  as  lo  make  it   possible 

i  I  the  number  of  si  reams  which  arc  considered  neces- 

ai   any   particular   point    with    the   use  of   not    more 

'.(Mi   |'|.  of  hose   for  each   si  ream.      This   figure 

be   modified,    however,    if   the    pres-ure   is   unusually 

i  and  should  be  if  I  be  pressure  i-  unusually  low. 

ii i til ii ii i    pressure  desirable    for   good    (iro-protee- 

Witll    hydrant-   -paced    as    suggested    is   about    50   lb. 

MJ.ill.   al    the   hydrants    when    1 1 1 < - \    arc    in    use.      This 

-lire  will   give,   uiih   .'.on   ft.  of  hi -i   quality   hose  and 

le     i     I  ream  of  I  S5  gal.  per  min.,  w  bich  can 

lo  a   he .<hl   of    I  I    ft.      \\  ilh   -.'on    |'|.  „f   h,,-c.  the 

how  ii    w  ouhl    li,>  ,-il i    '.'no   -ui,    per   min.   and 

heighl    would  be  iii,  reused  i.,  50  ii.     There  are  cases 
"■  in  the  higher  sections  of  the  town  these  pressures 
impossible    and    ill    such    phnc-    the    hydrants 
n   loi  iited   ii     to   require   a     little  hose  a  ■    po 


In  the  case  oi  thickly  built-up  villages,  the  pressure 
should  be  60  Lb.  per  sq.in.  at  the  hydrant  when  the  water 
is  being  drawn  at  the  maximum  rate.  This  pressure  will 
give  a  stream  of  more  than  200  gal.  per  min.  with  300 
ft.  of  hose  and  with  200  ft.  of  hose  will  send  222  gal. 
per  min.  to  a  height  of  about  60  i'l. 

The  size  of  the  mains  depends  entirely  on  the  require- 
ments determined  on  to  give  lire- tight ing  facilities  and 
on  the  head  available.  "When  these  are  known,  the  sys- 
tem can  readily  be  designed.  Generally,  however,  the 
head  which  can  be  secured  is  not  fixed  but  can  be  made 
whatever  is  desired  by  putting  in  additional  expense  and 
the  determination  of  the  most  economical  arrangement 
of  height  of  reservoir,  size  of  pipes  and  spacing  of  hy- 
drants is  a  matter  for  careful  study. 

The  rule  adopted  in  many  places  to  put  in  no  street 
main  less  than  (>  in.  in  diameter  in  most  cases  work-  out 
properly  but  there  is  no  excuse  for  it  as  an  arbitrary 
rule.  A  short  street  will  many  limes  be  better  served 
with  a  1  -in.  pipe  than  other  streets  in  the  same  system 
with  6-in.  mains  and  the  money  saved  by  using  the 
-mailer  pipe  could  well  be  expended  in  strengthening 
those  parts  of  the  system  which  are  weaker.  The  stand- 
ard should  be  the  quantity  of  water  the  pipe  will  de- 
liver and  the  head  under  which  it  delivers  this  amount. 
If  a  J  -in.  pipe  will  do  this  satisfactorily,  there  is  no 
good  reason  why  it  should  not  be  used. 

The  loss  of  bead  due  to  friction  in  a  <i-in.  pipe  which 
has  been  in  the  ground  for  some  time,  when  water  is  be- 
ing drawn  at  the  rate  of  300  gal.  per  min..  is  about  10 
ft.  per  loot)  ft.  of  length,  and  this  figure,  together  with  the 
required  pressure  at  the  hydrant  of  50  lb.  per  sq.in. 
should,  in  general,  determine  the  allowable  length  of  6-in. 
pipe  as  a  dead   end. 

The  maximum  desirable  pressure  is  a  matter  on  which 
there  is  much  disagreement,  but  the  limit  is  constantly 
being  extended.  If  it  should  prove  to  be  more  economi- 
cal to  have  a  system  where  the  pressures  run  up  to  15D 
lb.,  there  would  seem  to  be  no  good  reason  why  this 
should  nol  be  done  in  a  new  system  of  water-works  and  it 
would  be  likely  to  prove  much  more  satisfactory  than  to 
maintain  two  levels. 

In  86  small  towns  in  Massachusetts  the  average  static 
pressure  in  the  central  portion  of  the  town  is  ?!>  lb.  per 
sq.in.  Nine  of  these  towns  have  pressures  of  less  than 
50  lb.;  :!.".  have  pressures  of  from  oil  to  75  lb.;  31,  from 
;.">  to   ion  lb.,  and  in   13  the  pressure  is  more  than    loo  lb. 

I'l'M  in  \ci     I'l   \  \  Is 

The  developme f   the  oil   and   gasoline  engine   has 

d much  to  make  water-works  systems  lor  small 

financially    possible.      When    tin I\    feasible   pumping 

machinery  was  the  steam  pump,  the  cost  of  installation 
of  pumps  and  boilers,  the  cost  of  the  pumping  station 
io  bouse  them  .mil  the  cos!  ><(  maintaining  the  plant 
made  water-works  practically   out  of  the  question  unless 

a   gravity   Bupplj    could    be   secured.      Willi    the    new    form 

of  engine,   however,   the  conditions  arc  qui(>   different. 

The  nisi  of  the  machinen   ha-  been  greatly  reduced,  the 

.  osi  of  the  station  i-  much  less  at  I   of  operat- 

i"    i-    reduced    lo  a   minimum   on   account   of   the   faci 

thai  wiib  oil  or  gasoline  there  i-  n Bumpti if  fuel 

excepl  while  work  i-  hem-  done,  while  with  a  steam  plant 
n  large  proportion  of  the  coal  ie  used  iu  banking  the 
fires  ami  getting  up  steam. 
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Electricity  is  also  becoming  an  important  factor  in 
connection  with  small  pumping  plants,  although  the  cost 
of  current  is  so  great  that  there  are  few  places  where  oil 
or  gasoline  arc  not  more  economical,  except  for  auxiliary 
plants  used  only  occasionally. 

Pumps  should  usually  be  designed  for  the  greatest 
economy  in  doing  the  work  which  they  are  called  upon 
to  do  regularly  in  supplying  the  domestic  needs  of  the 
town,  without  regard  to  their  use  for  fire-protection  pur- 
poses. It  is  seldom  feasible  in  the  small  system  to  have 
pumps  of  sufficient  capacity  to  be  of  very  great  value 
in  case  of  fire,  and  dependence  for  fire-protection  should 
be  placed  on  water  stored  in  a  reservoir  or  large  stand- 
pipe  or  tank,  or  on  some  connection  with  factory  pumps 
through  which  a  large  supply  of  water  can  be  quickly  se- 
cured. With  increased  size  of  pumps  it  is  necessary  to 
have  a  larger  force  main,  a  larger  suction  pipe,  more 
welb,  if  the  supply  is  taken  from  driven  wells;  in  fact, 
a  considerable  portion  of  the  plant  must  be  increased  in 
size  and  made  more  expensive  in  order  to  operate  large 
pumps. 

Large  pumps  are  somewhat  more  efficient  than  small 
ones  and  if  an  attendant  remains  at  the  station  while 
the  pumps  are  in  operation  there  is  a  saving  in  the 
shorter  hours  required  with  the  large  pump.  With  the 
oil  engine,  however,  or  with  electricity,  constant  attend- 
ance is  unnecessary,  especially  in  the  case  of  the  smaller 
plants. 

Pumping  machinery  should  always  be  provided  in  du- 
plicate, and  works,  although  designed  to  run  most  eco- 
nomically when  one  unit  is  in  operation,  can  be  operated, 
it'  necessary,  at  double  capacity  with  a  somewhat  reduced 
efficiency.  A  plant  designed  for  a  community  which  will 
use  from  100,000  to  150,000  gal.  per  day,  should  gen- 
erally have  a  capacity  of  about  250  gal.  per  min.  for 
cadi  unit.  This  would  mean  the  operation  of  one  of  the 
pumps  for  from  sis  to  ten  hours  each  day.  Such  a  plant 
would  give  two  large  fire  streams  in  case  of  fire  by  start- 
ing both  of  the  pumps. 

Many  of  the  pumping  plants  are  undoubtedly  of  too 
large  capacity  for  economy  and  the  tendency  is  in  recent 
(rears  to  make  them  smaller,  especially  when  the  power 
used  i-  some  form  of  explosive  engine. 

DlSTHIBUTING     RESERVOIB 

The   design   of   the   distributing   reservoir    is   affected 
chiefly  by  the  topography,  the  requirements  Eor  fire-pro- 
tection and  by  Eacilities  for  pumping.     In  a  much   Less 
iii    affected  by  the  consumpt  ion  of  water, 
effeci  of  the  topography  upon  the  design  is  gen- 
erally i"  change  the  re  ervoir  From  what   is  desirable  to 
ul.;it   ie  feasible.     In  a  comparatively   Hal   community  it 
,i.  ticallj    impo    ibli    to     tore  as   much   water  at   so 
eli    at  ion  as   i    d*    irabli    and   in   mi  h  cases  the 
i   .,n    inn  i   be  cut   dovi  n  and  oilier  por- 
i  [on     of  the     i  tern    mu  t    be  def  igned    to  do   the   work 
;il. I  properly  I"'  done  by  the  distributing  reser- 
voir. 

When  the  topography  i  -  such  thai  it  is  fea  ible  to  build 

red     izi    and  any  height .  the  de- 

lendenl  almost  entirely  upon  the  requiremenl  - 

on.     G  i     Pound   thai    the  de- 

i,    from   the  ni    the   poinl 

where  there  i    lil  elj  to  be  the  greate  I  demand  for  «  ater 

i  to  1""  lb.,  depei  e  extenl   u] 


the  distance  from  the   reservoir  to  the  center  of  ih  ,. 
bution. 

The  reservoir  should  be,  if  feasible,  large  enougl 
hold,  at  the  required  elevation,  in  addition  to  the 
mestic  supply  for  24  hours,  a  sufficient  quantity  of  u 
with  which  to  fight  any  fire  which  is  likely  to  occur, 
fire  in  the  built-up  portion  of  a  village  may  take  al 
1000  gal.  per  min.,  or  Go. 00(1  gal.  per  hour.  In  gem 
the  time  during  which  this  quantity  will  be  required 
not  be  more  than  from  2  to  4  hours.  Applying  this 
to  the  ordinary  town  with  no  large  fire  risks,  the  capa 
of  the  reservoir  or  stand-pipe  should  be  from  300,001 
400,000  gal. 

Weight  of  Pipe 


The  portion  of  the  design  in  which  theory  play 
smallest  part  and  in  which  even  experience  is  apt  to  c< 
for  little  is  the  determination  of  the  thickness  and  mm 
of  cast-iron  mains.     The  static  pressure  which  pipes  I  f 
to  withstand  and  the  breaking  strength  of  the  east  i 
are  the  only  elements  in  determining  the  proper  thick™ 
of  the  pipes  which   are  even  approximately  known  ;d 
determining  the  thickness    from    these    elements     al 
would  give  pipes  of  about  the  thickness  of  cardboard. 

The  formula  used  by  this  association  is 


t 


pr 


+  ■ 


p'r 


+  0.25 


£  (10,500)    '    £  (16,500) 

in  which    t  is  the  thickness  of  the  shell  in  inches ;  r.  it 
radius  of  the  pipe;  p,  the  static  pressure  in  pounds  1 
square,  inch;  p',   an   assumed   water-hammer   in    pen 
per  square  inch;   16,500,  the  breaking  strength  of  ffl 
iron ;  and  5,  a  factor  of  safety. 

The  chief  uncertainties  in  the  determination  of  I 
proper  thickness  of  pipes  are  the  water-hammer,  the  - 
feet  of  corrosion,  the  possibility  of  breakages  in  hai- 
ling, the  strains  due  to  imperfect  foundations  or  up 
qual  settlement  and  the  eccentricity  of  castings  and  ol 
imperfections  in  the  pipe.  There  is  no  reason  why  I 
water-hammer  in  a  small  system  should  not  be 
low  the  figures  ordinarily  used   in  the  formula. 

There  are  few,  if  any,  authentic  cases  where  corrosp 
of  a  cast-iron  pipe  has  caused   its   failure.      In   fact,  i 
pipe  has  been    in  the  ground  long  enough  to  corrodell 
seldom  fails  from  any  cause.  The  strains  A\\f  to  imperil 
foundations  and    settlement,   in    the  ease  of  small   pi] 
can   be  neglected   if  proper  precautions  are  taken  dill 

-i  mi  I  urn.  The  difficulties  due  to  imperfections  in 

easting  and  to  the  handling  of  thin  pi  lies  are  th<  m 
serious  and  to  overcome  these  is  the  duty  of  the  foundi 
That    they    will    be  overcome,    if   the   engineers   insist   I 

light   pipe,  there  is  loubt,   for  already  much  has  bi 

done   along    thee    lines;   the   cost    per   ton    may   be  801 
what    increased    if    lighter    pipes    arc    usn\,    but    this 
creased  cost   will  he  nothing  like  (he  saving  accompli  ' 
h\   the  use  of  the  lighter  pipe. 

In  mv  own  practice,  I  have  put   in  many   miles  oi  '  1 
('    pipe   where   the   pressures    run    up   In    115    Ih.    ' 
and    have    never   known    of   a    failure    which    would   hi 

I II    prevented    hy    using    tlliekel'    pipe.       The    luvaka"< 

tin'  handling  may  or  may  not  have  been  greater      In 
-  a  i    it  was  1 1 •  •  t  excee  ive. 

For  the  ordinary  conditions  in  a  small  town.  I  wow 
never    use   a    heavier    pipe    than    the    Class   ('   ami    Ugh 
im,,\     ,i  fi  l\    he  used   III   many  cases. 
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Depth  of  Pipes 


ie  -depth  to  which  street   mains  should  be  laid  has 
investigated  by  a  special  committee  of  this  society 
the  experience   of  the  cold   winter   of    1911-12   has 
i  valuable  if  unpleasant  experience  to  those  who  have 
charge   of   works.      The    depth    determined    on    af- 
file cost  of  the  works  materially,  especially  if  rock 
.  .countered,  and  if  it  is  safe  to  reduce  the  depth  it 
should  be  done. 
eticallr,  street   mains  might  he  laid  at  different 
Whs  in  different  soils,  being  a  foot  nearer  the  surface 
an  in  gravel,  but  in  the  average   Xew  England 
there   are  so  many  soils  that  it  is  not   feasible  to 
I  •    anv    distinction.      The   only    distinction    which    it 
pear  safe  to  make  is  in  the  case  of  places  where 
id  water  til  ways  stands  near  the  surface,  where 
may  be  laid  in  shallow  trenches.     The  freezing 
ofitie  pipes  is  such  a  serious  matter  that  it  would  seem 
e  unwise  to  take  any  chances  in  an  attempt  to  save 
•  ,'i-v  on  trench  excavation.     The  l>est  practice  seems  to 
For  a  climate  like  that  of  Massachusetts,  to  have  the 
er  of  the  pipe  from  4.75  to  5  ft.  beneath  the  surface. 


\%  Oil 

By  George  W.  Wade* 

'rude  oil   is  used  extensively  for  fuel   on   the   Pacific 

st.  and  railways  burn  it  in  locomotives,  power  plants, 

ionary  engines,  etc.    While  it  is  a  cheap  fuel  and  very 

venient    in    its   use,    it   is    filthy    material    to    handle 

great    care   must   be   exercised    to    prevent   leakage. 

ticularly  must   care  be  taken   around  terminal  yards 

re  the  oil  is  pumped  from  tank  cars  to  storage  tanks. 

•re  pipe  lines  are  liable  to  hurst  and  the  oil  set  free 

;.  permeate  the  surrounding  soil,   where   engines  stand 

drip,  and  where  oil  cranes  are  subject  to  leakage.    In 

roundhouses,  where  engine-;  stand  over  pits  while  be- 

OVerhauled   and   repaired,  great  quantities  of  oil  be- 

le  mixed  with  the  sewage. 

'itiea  will  nol  permit  this  kind  of  sewage  to  run  into 
.  and  this  fact  makes  it  necessary  for  the  rail- 
v  to  build  its  own  sewer  line.  The  state  laws  make  it 
nisdemeanor  to  discharge  oil  or  other  refuse  injurious 
tisb  into  a  flowing  stream,  and  should  this  misde- 
anor  be  temporarily  overlooked  by  state  authorities, 
living  along  the  stream  have  cause  for  com- 
mt.  The  water  contaminated  by  the  small  oil  globules 
injurious  to  stock,  chickens,  etc.  Therefore,  it  i.-  in- 
mbent  upon  the  railway  to  separate  the  oil  from  the 
linage  originating  in  the  roundhouse  and  simps  before 
leave-  the  premises. 

The  accompanying  cut  shows  a  very  simple  scheme  fo; 
pping  the  oil,  and  in  addition  to  allaying  trouble  with 
iwners  it  pays  a  good  interest  on  the  investment 
the  saving  of  oil.  The  idea  was  first  tried  out  at  i 
uthern  Pacific  1,'v.  terminal  with  such  success  a<  to 
■alt  in  its  adoption  as  standard. 
The  trap  is  virtually  an  open  trough  made  of  concrete 

vided    int mpartments   by    bailies    for   checking    the 

iter  ami  allowing  the  oil  globules  to  rise  to  the  surface. 
'"'  bailies  built   n]i  from  the  bottom  d t   extend  <;iu(c 

•Hi  i     iii    Hotel,    s.m    Fi  anclsco,    Calif. 


to  the  water  surface,  while  the  intermediate  baffles  ex- 
tend a  short  distance  below  the  surface.  The  sewage  in 
tlo wing  through  this  open  trough  passes  alternately  under 
and  over  the  baffles. 

The  drainage  from  the  roundhouse,  engine  pits,  etc.,  is 
u  ually  warm  and  with  the  oil  thus  diffused  enters  the 
trap  as  an  emulsion.  In  working  past  the  various  baf- 
fles, its  velocity  is  lowered,  exposure  to  the  air  cools  it 
and  the  oil  is  given  a  chance  to  separate  itself  and  rise 
to  the  surface,  while  the  water  thus  cleared  passes 
through  the  opening  under  the  baffle  into  the  next  com- 
partment where  the  process  is  repeated.  After  the  watei 
has  passed  through  all  of  the  compartments,  it  is  fairly 
free  from  oil.  The  water  is  so  clear,  in  fact,  that  it  is 
pumped  back  from  the  last  compartment  to  the  round- 
house and  again  used  for  washing  out  the  boilers.  This 
saving  in  water  alone  is  very  great. 

The  oil  rising  to  the  surface  in  the  first  three  compart 
incuts  and  accumulating  as  a  scum  about  an  inch  thick, 
is  skimmed  off  with  a  long-handled  dipper,  deposited  in 
a  small  tank  and  pumped  back  into  the  roundhouse  to  be 
burned  in  stationary  engines.     The  value  of  the  oil  thus 


h 


41 


— — 

Hi 

* 

j   Water  Leve± 

ft  f   i  T  TJT"^ 

Longitudinal      Sectior,  t...... 

Concrete  Trap  Chamber  for  Removing  Oil  prom 

Sewage  and  Drainage  Watkk  at 
Railway  Terminals 

saved  is  equivalent  to  from  o  to  7%  interest  on  the  orig 
i  1 1  a  1  investment. 

The  trap  also  serves  as  a  depository  for  boiler  scale, 
which  passes  into  the  trap  in  solution  and  eventually 
precipitates  to  the  bottom.  When  sufficient  of  this  has 
accumulated  in  the  bottom  of  the  trap,  it  is  removed. 

The  cost  of  such  a  pit  built  by  the  Southern  Pacific 
Ry.  is  given  in  the  following  table : 


<•<  1ST   I  IF   Ci  INCRETE   I  IIL  TB  \r 
Labor 

Hand  labor,  excavating 

Forma   and   concreting 

Hauling   and   handling   material. 

ire]    for   concrete    . 
Team    hire,   grading   excavated    mati  i 
Hand  labor,  grading  excavated  material. 


J321  ,00 
365. 5fi 

.11  .00 


Tota]  $788.81 


Material 

i  '•  -tin-in     i  n,i    rock    

Forms,   nails,   reinfoi  cing,   et<       

nd  tool  percentages,  rentals,  etc. 


8161.20 

186.00 

I 

Total                             $322.42 


Grand    total Jllil.23 
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EMffic^aM  F©uainidlaj.ft£<o>ia  WoirlKi  ©1a 

B^silldlaEagj,  Msiinicfiaestleiro  £?.  Kf» 

By  (  !hahles  F.  Bowen* 

There  lias  recently  been  completed  at  Manchester,  X. 
H.,  a  ten-story  steel-frame  office  building  for  the  Amos- 
teag  Savings  Bank  and  allied  interests.  The  building 
itself  was  slmwn  in  Engineering  News,  Mar.  5,  191  I. 
p.  537,  in  an  article  describing  a  recent  very  severe  fire 
which  destroyed  practically  all  of  the  block  in  which  the 
building  is  located,  and  through  which  the  Amoskeag 
building  passed  unscathed.  The  foundation  work  of  the 
building  was  of  peculiar  difficulty,  both  on  account  of 
the  water-hearing  strata   below  the   basement  level,  and 


is"0-? 


party  wall    I '-  and   S  in.   thick.      The  design  called  i 
retaining  wall  surrounding  the  lot  and   forming  thee* 
wall.     This  wall  was  to  go  to  rock  on  the  party  line  „ 
on   Nuffield   Lane:  on    Elm  and   Hanover  St-.,  th, 
'..i-   designed   to  go  only  to  subgrade.     The  infi 
nmn  piers  were  to  go  to   rock.      Conditions  em 
in  construction  materially  changed  some  of  thosi 
as    described    below.     That    water-bearing    ground 
expected  is  shown  by  the  very  heavy  reinforeemenl  oi 
concrete  floor,  which  extends  over  the  whole  area, 
t;rade  of  the  sub-basement  varies  on  account  of  difien 
pits,  vault  foundations,  engine  footings,  etc.     On  the 
of  the  building,  there  was  an  old  four-story  brick  si 
lure,    which    was    torn    down    to    make    way    for   the  '■« 
building. 

Open-Pit  Wore 

It  was  decided  to  inclose  the  lot  in  a  coffer-dam,  nil 
up  of  the  concrete  side  walls  to  be  built  in  open  pits,  m! 

Party  Wall 

H  „. 


Pig.  i.     Plan  of  Foundation 
oi    \  uosKK  vc  Savings  \\w  k 

I'.i.ik;.,   M.\X(  iiksti  :k,   \  .    II. 


•  y    heavy 


. .  |nf0 

i,    rafl 
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Elevation  of  Hanover  St.  Retaining  Weill.  Looking   South 


count   of  thi  enci    of  an  adjacent    party   wall, 

which  could   not  be  approached  exeepl    from   the  ai 

I  herew  ith  of  the  foundar 

ome   section  the   foundation 

The  buildin  froi a   on    Elm   St., 

Hani    er  St.,  also 

i     \  el  field   Lam  .     The 

ti    II  • vcr  Si .,  adjoined  an  old 

,i  department    store,    ■ 


to  ihe  required  depth,  and  to  excavate  Ihc  Im 
grade  after  Ibis  colfer-dam  was  complete,  and 
interior  piers  as  soon  as  the  basemen!  grade  «  l 

l're\  ions  lo  i  In    deci   ion,      i borings  showed 

to  boulders  or  rock  approximately    In  ft.  below   i  urb, 
mound   walei    a!   about    ha  emeiil    lloor,  but    il    ( 

thai   the  wall  -  U   he  sunk   in   the  open   w  ith 

Ihe    pumps.      The   wall    of  department    store    liuildili 
ihe  | >ii ri js   line  w  ns  S  in.  mi  r  Ihe  hank  lot,  and  n 
foundation    of    rubble,    laid    on    Ihe    sand    just 

I     ll Id    building.         \l     I  he       1,11  I    el 

eii    ll  ioii,    foundal  ion    work   w  as  eoinplii  nled   I13    MM1 

I  a  .il  of  1  In    o\\  11,  1   of  Ihe  depai  I  men!   ston    111  • ;l  'I ' 


[ay  81,  mil 
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Bjw  the  contractor   to   enter  the  .store  for  any  of  the 
Mding  operations.     It  then  became  necessary  to  shore 
the  walls  of  the  old  building  with  raking  beams  and 
tilever  needles  extending  under  the  foundation  of  the 
■  building.     This  refusal,  further  along  in  the  work, 
iplicated  the  sinking  of   the   retaining  wall   and   the 
•  foundation  under  the  party  wall. 
[etaining-wall  operations  were  started  on  the  Hanover 
At  first,  the  method  of  operating  upon  these 
Is  was  to  dig  trenches  using  long  sheeting,  and  pitch- 
internal  sheeting  when  the  first  length  could  not  be 
in  farther.    At  the  same  time,  excavation  was  started 
game  of  the  interior  piers  by  digging  and   sheeting 
the  same  manner. 

Vt  about  13  ft.  below  the  curb,  water  was  encountered 
these  excavations  in  great  quantities,  and  from  3  to  G 
the  water  level  a  bed  of  fine  sandy  clay  was 
rod.  The  amount  of  water  was  so  great  that  large 
i  Isomcter  pumps  were  installed,  and  one  of  the  piers 
ik  as  far  as  possible,  to  be  used  as  a  sump.  It  was 
md,  however,  that  the  water  came  in  faster  than  it 
ild  be  pumped  out.  even  from  one  of  the  piers,  so  that 
sheeting  method  of  construction  was  abandoned,  and 
| nforced-concrete  cribs,  to  be  sunk  under  free  air,  were 
rted  for  several  of  the  piers.  The  retaining-wall  con- 
uetion  was  abandoned  for  the  time  being. 
The  cribs  for  the  piers  were  built  of  reinforced  con- 
■te  just  the  size  of  the  finished  pier,  built  on  a  steel- 
it  ing  edge,  and  it  was  intended  to  sink  them  by  ex- 
rating  inside  the  crib,  weighting  them  down  as  the  ex- 
v.ition  proceeded  and  afterwards  filling  them  with  con- 
le,  80  that  the  crib  and  tilling  would  form  the  finished 
The  same  difficulty  with  water  was  found  with  tins 
rtlmd  as  with  ihf  driven  sheeting,  the  first  crib  driven 
i.illy  bringing  up  on  boulders  which,  on  account  of  the 
cess  of  water,  could  not  be  reached  and  dislodged. 

COMPRESSED-AlH    Wiil.'K 

1  onstruction      The  impossibility  of  sinking  the 
ilis  in  the  open   being  realized,   it   was  decided  then  to 
uk  them  as  compressed-air  caissons;  a  plant  consisting 
a  compressor,  etc..   three    links,   and    nine  sections  of 
illapsiblc  shafting  was  then  ordered   and   put   in  opera- 
mi.      When    the    air    was    put    mi    the    first    crib,    it    was 
iliad  to  he  hung  up  nil  two  large  boulders.     Boulders  "I' 
arious  sizes   were  encountered    in   all   cases   lor   last    two 
l  six   feet.      It   was   necessary   hi  drill   ami   blast    many  of 
icse,  which  were  embedded  in  line  clay  and  sand.     There 
01  nearly  a   loot  of  rotten  rock  on  lop  of  the  ledge  which 
removed,  bul  the  ledge  itself  was  finally  reached 
'  about    Id   ft.  below    street    level.      Il    was  leveled   off,  a 
BJ  of  eon,  rote  pul  on,  and  the  pier  completed  by  filling 
ip  inside  the  caisson. 
All  of  the  piers  shown  as  square  in    Fig.  2,  which  is  a 

ilflgram  of  the  f latum   work   a-  excavated,  were  sunk 

inloi,  ed-eoiierele  caisson  method. 

hole  w a    drilled  in  tins  lirst  bottom  to  determine 

vlietber  bed  rod,,  ledge  or  boulder  had  been  struck.  Tins 

''■le  ran  into  a  seam,  ami  the  How  of  water  was  so   rreal 

W  air  bad   lo  be  put   on  again   to  complete  the  tests.   As 

bul  good  mi  k  was   round  al  a  depth  of  12  ft  .  h 

limed    lo  be  bed    rock. 

The  sinking  ol   the  pier    gave  n  a I  deal  of  trouble. 

I'h''\   were  started   iiboul   ■'<   ft.   above  basement    grade  and 
link  without   air  lo  aboul   a   fool   below    water  level. 


This  gave  a  good  seal,  and  air  was  held  easily.  Three 
pounds  were  put  on  at  lirst.  and  this  pressure  increased 
sufficiently  to  keep  the  water  back  as  the  caisson  sank. 
The  first  4  to  6  ft.  was  in  sharp,  clean  sand;  then  clay 
was  encountered,  varying  in  depth  from  8  to  16  ft.  At 
the  under  side  of  the  clay  were  the  glacial  boulders  em- 
bedded in  the  clay,  with  just  below  them  a  layer  of  oar- 
gravel  from  4  to  6  ft.  deep.  This  last  stratum  was  very 
porous  and  gave  much  trouble  in  holding  the  air.  Often, 
in  the  larger  caissons,  it  became  necessary  to  mud  up 
tight,  and  only  open  up  a  small  hole  at  a  time.  Sometimes 
even  the  bottom  of  the  chamber  had  to  be  mudded.  I  f 
air  was  reduced  at  all,  water  came  in  in  floods.  Winn 
working  a  caisson  in  this  stratum,  air  would  blow  over 
the  entire  lot,  often   causing  the  abandonment  of  other 
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Fig.  2.  Construction   Diagram  of  Foundation 
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pils  and  trenches  until  the  caisson  could  be  sealed.  The 
clay  stratum  was  hard  to  force  the  caissons  through,  and 
mi  some  of  the  larger  caissons  110  tons  of  pig  iron  were 
\\^\\  for  weight. 

By  the  time  several  of  the  interior  caissons  bad  been 
sunk,  it  became  apparent  that  it  would  be  impossible,  or 
at  least  very  difficult,  to  carry  the  party  wall  to  rock,  so 
it  was  decided  to  fouiul  t ]i is  wall  on  piers  reaching  to 
lock,  with  the  base  of  the  wall  at  subgrade.  All  other  re- 
taining-walls  were  treated  the  same. 

for  these  piers,  steel  cylinders,  to  be  sunk  under  air, 

were  ordered.  They  proved  SO  successful  that  they  were 
used  for  some  of  the  interior  piers.  On  Fig.  '.'.  all  of  the 
piers  shown  as  circles  were  sunk  by  the  ateel-cylinder 
method,  all  those  shown  square  by  reinforced-concrete 
caissons.  Three  differenl  sizes  were  \i<rA.  owing  to  exi- 
gencies of  ordering  and  of  time.  Thirty  inch  diameter 
cylinders  were  used  for  cylinders  1  to  8;  ;i(>-in.  for  cyl- 
inders 9  lo  II:  and  16^-in.  for  cylinders  I  I  to  82,  The 
''.''-  in.  cylinders  were  the  most  economical  and  satis 

factory  form  for  the  Caissons;  thej  were  qo1  so  large  as 
to    require    much     pig    iron     to    sink    them,    and    yet    big 

enough  for  a  man  to  do  good  « oi k  in. 

P  urn  Wali  I'm  rs  i  ta  the  pai  i\  wall  side,  a  spe<  ial 
method  of  Binking  the  pier    was  required,  on  accounl  of 
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the  inability  of  working  in  the  adjoining  lot.  A  section 
slightly  longer  than  the  pier  was  breasted  down  for  a 
depth  of  about  G  ft.  and  back  under  the  wall  and  floor 
about  18  in.  In  this  space,  a  working  chamber  was  built, 
cast  of  concrete  and  reinforced,  the  top  frame  standing 
3  ft.  above  the  outside  sheathing.  This  chamber  was 
sunk  5  ft.,  and  a  crib  5  ft.  high  built  on  top  of  it  and 
filled  with  concrete  after  a  length  of  shafting  had  been 
placed.  Again,  this  was  sunk  5  ft.  and  another  section  of 
cribbing  built,  being  filled  this  time  with  pig  iron,  and 
so  on  by  sections  of  5  ft.  until  rock  was  reached.  The 
working  chamber  was  then  filled  with  concrete,  the  pig 
iron  and  shafting  removed,  and  the  crib  filled  with  con- 
crete to  grillage  grade.  After  setting  sufficiently,  a  gril- 
lage was  set  and  grouted.  The  party  wall  all  this  time 
bad  been  supported  alongside  of  each  pier  on  the  raking 
braces  and  cantilever  needles.  After  the  concrete  of  the 
piers  had  set,  the  lower  portion  of  the  wall  was  supported 
from  them  by  upright  timbers,  the  raking  braces,  of 
course,  remaining  in  place,  and  these  needles  were  then 
removed  while  the  curtain  walls  were  built  between  the 


street,    slightly    damaging    manholes,    sewers,    telephoi 
ducts,  etc.,  but  not  affecting  buildings  opposite. 

On  the  Nuffield  Lane  wall,  further  trouble  was 
perienced.  This  wall  was  built  in  three  sections  over  tl 
three  461/>-in.  cylinders  which  were  sunk  there.  On  th 
Hanover  and  Nuffield  Lane  corner,  which  was  th 
wettest  spot  on  the  job,  large  streams  of  water  broug] 
in  quantities  of  mud  under  the  sheathing  and  the  five 
story  brick  structure  across  the  way  began  to  settle, 
plate-glass  show  window  was  the  first  to  go;  then 
other ;  and  the  old  cracks  in  the  brickwork  above  the  win! 
dow  arches  began  to  open  up.  The  trench  was  rushei 
to  grade,  and  concrete  poured,  regardless  of  the  form 
and  everything  else,  for  the  full  width  of  the  trench  am 
10  in.  deep,  until  this  run  was  completely  stopped.  Teni 
porary  shores  were  put  against  the  building  until  it  couli 
be  properly  needled.  No  more  trench  was  opened  unti 
the  entire  side  of  the  building  was  carried  on  needles 
after  which  no  great  difficulty  was  met  with.  Jacks  hai 
ci  nstantly  to  be  followed  up,  but  no  further  cracks 
peared. 


Pig.  3.   Fibst  Stack  of  Work 


Fig.  4.  Hanover  St.  Shf.ettno  Tn;  Eructton  Derrick 
Up;  Reinforced-Concrete  Cribs  tor  Piers  Placed 
Looking  toward  Nutfield  Lane  down  Hanoveb  St. 


piers.  Eighl  of  these  piers  were  sunk,  and  the  scheme, 
while  slow  and  expensive,  worked  admirably,  and  no  set- 
tlement Bhowed  in  the  adjoining  building,  except  the 
basement  floor,  from  beneath  which  ground  was  lust. 

Betaini  .<.  \v  ill  <  Ionsi  im  ction 

All  the  cylinders  were  sunk  on  the  Hanover  St.  side 
after  the  retaining  wall  trench  was  down  to  grade.  This 
trench  was  sunk  in  about  three  sections  by  fixing  inter- 
nal frames  and  driving  sheeting.  Each  section  was  ex- 
cavated to  about  I  ft.  below  Bubgrade  and  Bealed  with 
about  8  in.  of  co  r  paper  or  nay  under- 

neath to  keep  the  clay-saturated  water  from  coming  in 
ond  ruining  the  concrete.  The  ground  was  very  heavy 
and  required  extra  strong  bracing  and  boring  to  hold  it 
in   pi,  P     omcters    were    kepi    running   constantly 

while  excavating,  and  their  suction  was  placed  outside 
the  final  wall  forms.     Pumps  ran  until  the  wall  wa    i  i 
1 1  of  i  at*  i   and   fin.  ii. ■     of  material,  con- 

ettli  in.  ni    of    tin) 


On  the  Elm  St.  side,  very  little  (rouble  was  eiicour 
bred.  One  section  only  of  the  curtain  wall  which,  rested 
on  the  piers,  gave  any  trouble.  This  was  particularly 
bad.  The  bottom  rose  persistently,  and  a  bottom  of  3-in. 
plank  had  to  be  laid  and  jacked  down.     A  concrete  seal 

al t   G  in.  thick  was  put  in  and  water  allowed   to  lis.'. 

The  next  day.  when  the  pit  was  pumped  out  and  car- 
p  'liters  went  down  io  build  forms,  no  concrete  nor  plnni 
i    iild  be  found.     All  had  sunk  mil  of  sight,  due  to  weight 

of  concrel water-balanced  sofl   bottom.     The  trench 

bad  to  be  mucked  again  and  (he  bottom  jacked  down, 
1  nl  bay  was  put  on  top  of  the  boards  and  under  the  con 
crete.  '  This  kept  the  (day  buck  and  the  concrete  sot  up. 
The  clay  was  the  most  exasperating  feature  of  I  ho  Job, 
often  ruining  the  concrete  when  bay  was  not  used.  Much 
of  the  floor  gave  trouble  on  this  account. 

I 'l  tun;    ( 'o\s  I  in  i   I  ion 

Pinally,  however,  a  good   wall   was  secured   all  around 
in.  job,  and  the  piers  were  all  sunk  to  rock.     The  laying 
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Fig.  5.  Lookixg  Along  Hanover  St.  toward  Elm  St.  during  Coxstkuctiox 

(Old  wall   shored   up   on   left;   compressed   air   on   cylinders  at   right  and  in  the  background'   material 
excavation,  etc.,  stored   in    lot.) 


I   reinforced-concrete  floor  was  the  next  pro- 

This   was    accomplished,    except    in    the    boiler 

with  no  great  difficulty.     When  springs  burst  out, 

-  were  laid  to  the  pits  where  a  sleeve  coupling  came 

with  the  forms  and  a  nipple  protruded.     After  the 

ite  had  set,  the  nipples  were  removed  and  a  ping  in- 

r  I,  thus  removing  the  drain.     While  the  floor  was  in 

he  rocess  of  laying,  three  pulsometers  were  discharging 

sewers  at  the  rate  of  350  gal.  per  min. 

'.  e  pits  were  also   another   source   of   trouble.      The 

;rflr>ite,  cast  before  the  floor  was  laid,  were  all  failures. 

i  | ite  of  precautions.     They  leaked  badly.     Other  pits 

■'e  cast  solid  to  the  floor  and  excavated  to  dimensions 

ran  later.     This  method   was  very  satisfactory  and 

I  ouch  cheaper  than  the  method  first  tried.     The  pits 

i  were  floored  over  with  %-in.  matched  plank; 

n  of  a  pump  put  into  a  sleeve  came  :i  in.  above 

a    1  —iii.  bent   pipe  put    in   in  a  similar  manner, 

i    floor  of  concrete  poured.     After  this  had  set 

pump   was   removed   and   the  suction   hole  and 

•    hole  were   plugged.     The  method   proved  quite  sat- 

1    remainder  of   the   work    was   carried   on   without 
i  difficulty. 

ic  \ieus  herewith  show   the  congestion  of  the  lot  dur- 
llie  construction  of  the  foundations. 

Personni  I. 
le building  is  owned  by  the  Amoskeag  Savings  Hank. 
architects  were  llutcbins  &  French,  Boston,  Ma 
contractor  for  the  entire  work  was  the  1!.  II.  Howes 
itrnction  Co.,  of  New  York  City.  Frank  (J.  Bab- 
was  Superintendent  for  the  contractor,  and  Joseph 
Wei  for  the  architei  I 


Prevention  of  Dust  Explosions  in  Grain  Elevators — Some 
years  ago  the  Pennsylvania  R.R.  Co.  had  a  series  of  fires  in 
shaving-storage  bins  of  the  Altoona  boiler  plant  where  wood- 
refuse  was  fed  to  the  boiler  furnaces  from  a  collector  system. 
From  the  bins  down-spouts  led  to  the  boilers;  the  main  stack 
had  a  damper  regulator  and  when  this  stopped  the  draft 
through  the  furnace,  the  flame  was  led  back  through  the 
spouts  to  the  bin.  After  investigation  by  the  Motive  Power 
Department,  the  trouble  was  eliminated  by  blowing  the  ma- 
terial into  the  furnaces  by  means  of  steam  jets  placed  in  the 
discharge  pipes.  Also  the  furnaces  were  extended  back  to 
improve    the    combustion. 

A  recent  dust  explosion  in  one  of  the  company's  grain 
elevators  was  reported  on  by  the  Motive  Power  Department 
and  resulted  in  the  use  of  similar  means  for  eliminating  this 
hazard.  Dust  and  refuse  was  being  blown  into  the  boiler 
furnaces  of  the  elevators.  The  serious  explosions  bad  always 
occurred  when  the  fan  was  being  stopped.  The  path  from  the 
furnace  back  through  the  down-spout,  separator  and  vent 
pipe  (from  separator  to  stack)  formed  a  by-pass  between  the 
boiler  furnace  and  the  stack  when  the  boiler  dampers  were 
closed.  The  draft  in  the  stack  was  sufficient  to  reverse  the 
direction  of  the  flow  of  dust  through  the  down-spout  and 
burning  particles  of  chaff  and  dust  were  carried  up  this 
spout  causing  rapid  Ignition  of  dust  therein  and  in  the 
separator,    giving    the  effect   of   an   explosion. 

Steam  jets   were  recommended   placed   near  the   botto 
the    down-spout    together    with    a    slight    lengthening    of    the 
Furnace.     The   steam  jets   recommended   were  of  t  li  ■  -  expand - 
ing-nozzle  type  having  a   diameter  at    throat    of,  about  lr 

Two    were    recommended    placed     in     each     dust     pipe.       These 
nozzles    would    each    waste   at. out    v.    b.  hp.    with    full    boiler 
pressure.      It    was   also    recommended    that    the    main 
damper  be  arranged   with  a   stop   to   prevent   complete   closure 
when    the    damper    regulator   opei 

The   Committ n    Blower   Systems   of   the   National    Fire 

Protection     .Association    has    commented    en     this    scheme    and 

has  recommended  that  the  venting  air  pipe  between  the  sepa- 
rator  and  the  bolter  stack  be  disconnected  from  the  stack  and 
thai  a  washing  apparatus  be  installed  to  remove  the  .lust, 
in  tin-  pipe  conveying  refuse  to  the  boiler,  an  automatic 
damper  would   be  Installed  ami  arrai  as  seen  as 

the  blower  in  the  grain  elevator  stopped  Prom  a  report  of 
.1.  T  Willis,  Qeneral  Superintendent  of  Motive  Power  Penn- 
sylvania R.R.,  printed  in  the  Quarterly  of  the  National  Pire 
Pi  otectlon    Asi  o<  latlon,    Apt  II,    1914. 
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By  L.  M.  Hastings* 


One  of  the  most  satisfactory  pavements  which  has  been 
laid  in  Cambridge  is  a  portion  of  Massachusetts  Ave.,  re- 
cently repaved  with  wood  block,  having  cement-grouted 
joints. 

The  Cambridge  Main  St.  subway  of  the  Boston  Ele- 
vated E.E.  Co.  was  constructed  along  this  avenue  from 
Lafayette  Sq.  to  Harvard  Sq.,  much  of  it  in  open  cut. 
As  the  railroad  company  was  obliged  to  restore  the  pave- 
ment it  was  deemed  a  favorable  time  for  the  city  to  co- 
operate and  put  down  a  first-class  pavement. 


Blocks— The  blocks  were  of  southern  long-leal 
pine,  having  80%  heart  wood  of  satisfactory  textun 
containing  not  less  than  five  annual  rings  per  inch, 
wood  was  impregnated  with  20  lb.  of  preservative  oil 
cu.ft.  of  wood,  by  any  satisfactory  process  which   ., 
give  the  required  results.     The  oil  had  a  specific  gr: 
of  not  less  than   1.12  at  38°   C.  and  contained 
than  5%  of  soluble  matter  and  was  free  from  petrolU 
or  asphaltic  residues. 

During  the  hot  weather  of  the   lirst  year,  ' 
of  the  heavy  oil  from  the  blocks  occurred.     A  h 
of   sand    was   spread   over   the    pavement   where 
which  absorbed   the  tar  and  made  a  tough  sheel  or   , 
some  of  which  still  adheres  to  the  wood  blocks  as  a 
of  wearing  surface. 


Eng.News 
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1       i'  'i    Sqi  uiE,  Cambridge,   Mass..   Paved  with    Wood-Block   with   Cement-Grouted  Joints 


The    Subwa}     root    was,    in    places,    quite    near    the    sur-  LiAYtNU    I'.i.hcks      The   blocks   were   laid   on   a    I   in 

face  a  eel   a    rigid    base   upon   which   n   thin   layer  of  equal  parts  of  cement  and  sand  mixed  dry,  "struck"!'} 

iil  rested.     At  the  Bides  of  the  subway,  however,  the  a    movable   board    In  a   true  surface.     After   laving, 

soil  bad  been  disturbed  to  con  iderable  depths.     To  avoid  blocks   were  given   a    linal    inspection   and   any   in 

the  unequal  settlements  in  the  pavemenl  which  would  re-  ones   were    thrown   out.     The   blocks    were    linalh,    tl 

tions,  il   was  determined  In  wail   for  oughly  rammed  by  band  ran rs.  Expansion  joit 

io    ibli    foi    natural  settlemenl   to  take  placed  at  each  curb,  and  I ransxerse  expansion  joii 

ivork   in  paving  was  done     The  subwa\  put    in  every  lid   ft.     Those  joints   were   '/>   in.  In 

at    these  point-   ua-   completed   in    1010.     The   paving  was  wide  and   were  run   nearly   full  of  an  asphaltic  eoni| 

"    1912  and   I'M  :  -     no    etilonionl   worth)  which  was  fairly  soft  and  elastic,  yet   did  not   run 

;'    has  occur i  weather,  making  a  very  satisfactory    Idler  indeed.     i\ 

B     .1  formed   ol     ■  ■      cement    con-  first   rain  after  Ibe  Mocks  were  laid,  main   of  them 

by  machine  in    I'.'1.:-',  proporl Rank  closed    up  entirely   and    in   some  a    slight    raising  "i 

d   "ia  el     loni    were  u  od    for  ag  paving  occurred.     Wilh  ennlinued   trallie,   however,  n 

1  e  c,  11,1,1  qualitj  and  some  of  the  joints  were  force, 1  back  into  place, 
vb.if   i  The  joints  between   blocks  vteiv   thoroughly    Idled  « 

a    I  :  I   eemenl   and     n  nd   mixl  ure  applieil   drv  in   I  »o  I 
rr    ;   afterward    llu-    pavemenl    was    wel    witli   a    hose  f 
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ouglilv  flushed,  and  the  grout  broomed  into  the 
ts,  the  water  causing  the  cement  in  the  joints  and 
to  fill  all  interstices. 

ue  portion  of  Massachusetts  Ave.  was  unusually  wide 
carried  a  rather  heavy  traffic;  upon  this  portion,  4- 
blocks  were  used,  the  rest  of  the  blocks  were  3^  in. 
lepth. 

'AVEMENT  Crowns — The  street  has  a  longitudinal 
le  of  about  0.60%.  It  was  found  that  a  crown  of  Vi 
per  ft.  gave  excellent  drainage  and  made  the  most  ef- 
ive  looking  street.  This  crown  was  adopted  as  stand- 
where  possible.  The  crown  as  actually  used  varies 
u  ys  in.  to  nearly  6/s  in.  per  ft.  This  last  seems  and 
..-  excessive  but  as  a  matter  of  fact  it  has  not  been 

to  make  the  pavement  dangerously  slippery. 
Ikainaoe — Owing  to  the  peculiar  shapes  of  the  two 
entral  Sq.  and  Harvard  Sq..  which  were  in- 
led  in  the  repaying,  some  long  drainage  lines  across 
ie  squares  developed,  several  being  120  to  150  ft. 
:.  Drainage  was  effected  by  raising  the  grade  of  the 
•rt-railwav  tracks,  where  it  was  necessary,  and  keep- 
the  slope  from  the  gutter  constant  to  near  the  cen- 
of  the  street.  In  but  one  case  was  it  necessary  to 
e  a  catch-basin  elsewhere  than  at  the  gutter. 
nth  regard  To  that  bugbear  of  wood-block  pavement 
Et  alipperiness — experience  here  indicates  that  trouble 
p.  the  cause  is  usually  exaggerated.  When  conditions 
te  the  pavement  slippery,  the  remedy  is  simple,  viz.. 
nkling  with  sand.  This  is  not  often  required.  Dur- 
the  two  winters  of  1  !>1 3  and  1914,  sanding  was  re- 
■ed  only  8  or  10  times  each  season. 
o<t  Data — The  entire  work  of  excavating,  grading, 
ngthe  base,  laying  Mocks,  ramming,  grouting,  etc.,  was 
e  by  city  day  lahor  without  much  previous  experience, 
king  !  t  hr.  per  week  at  $2. 25  per  day.  or  at  about  31c. 
hr.  for  common  labor.  The  4-in.  blocks  cost  by  eon- 
•  $2.59  per  sq.yd.  and  the  3y2-in.  blocks  cost  $2.29 
sq.yd.,  delivered  on  the  work.  In  all  15,276  sq.yd.  of 
.  block  pavement  was  laid  at  a  total  cost  of  -SI. 11  per 
(1.,  and  12,051  sq.yd.  of  3i/£>-in.  block  pavement  was 
at  a  cost  of  $3.81  per  sq.yd". 


einnforcedUCoir&cB'efte  Jetltties  for 
the  Coiratlipoll  of  SlhsxirM  IRaver 
Bluett,,  Mew  Jersey 
By  Robert  A.  Lufbubrow* 

Tor  years  then,  lias  been  a  tendency  toward  closxire  at 
any  of  the  inlets  on  the  New  Jersey  seacoast.     During 
epast  Bi.xty  years  Shrewsbury  Inlet  at  Scabright,  Cran 
rrv  Inlet   near  Sea  Side  Park,  old   Egg  Harbor  [nlet, 
i ii t i i 1 1     Inlet,   just   south  of    vtlantic  City,   have 
Md  entirely,  while  Shark  River,  Manasquan  and   Bar 
§M    liihi-    have    jrreatly    deteriorated,    and    the    first 
iBttd  ha-  al   times  entirely  closed.     The   importance  of 
■ ->    Mew   .l.i  <      inlet     i-  local  and  the  commercial  in- 
rests   involved    have    not    been    thought    such    as    would 
pciiditnres  by  the   Federal  Oovprnmeni  except 
pro  cases;  one  of  these  was  at   the   Manasquan    Inlet 
nl  the  other  at  fold  Spring  Inlet       \i   Manasquan,  tint 
■Acre  l.ii ill .  Kill    thev  have  not    pro\ ed   - 


ful.    At  ('old  Spring  Inlet,  extensive  improvements 
made.     A  large  harbor  was  dredged   and  parallel  jetties 
over  4000  ft.  long  were  run  out  to  sea.     The  width  of 
the  channel  was  over  700  ft.     The  Federal  appropriation 
for  the  work  was  about  $2,000,000. 

The  Shark  River  Inlet  Improvement  is  unique  in  that 
it  is  the  first  to  he  undertaken  under  State  aid  and  con- 
trol. Timber  jetties  have  heretofore  been  constructed 
there  by  the  Monmouth  County  authorities,  but  have  not 
proved  effective.  The  lines  of  these  jetties  are  shown  in 
Fig.  1. 

It  is  important  that  this  inlet  be  kept  open  so  as  to 
admit  the  tide-  freely,  because  its  closure  and  the  result- 
ant freshening  of  the  water  in  the  bay  means  unsanitary 
conditions,  and  the  loss  of  oysters,  crabs  and  other  ma- 
rine life.  Furthermore,  this  and  the  Manasquan  Inlet 
are  the  only  harbors  of  refuge  for  small  boats  between 
Sandy  Hook  and  Barm  era 


FlG.    1.      Shark    Im.kt.    New    JebSET,    SHOWING    PRES- 
ENT Conditions  ind  Expected  Conditions 
When  New  Jetties  Abe  Built 

In  the  spring  of  1911,  the  Legislature  of  New  Jersej 
appropriated  money  and  directed  thai  plans  be  made  for 
the  permanent  improvement  of  the  Shark  River  Inlet. 
The  work  was  put  under  the  supervision  of  the  Geologi- 
cal Survey.  In  tin.  autumn  of  1911,  their  consulting  en- 
gineer, ('.  ('.  Yermeulc,  was  instructed  to  proceed  with 
the  preparation  of  plans  and  estimates.  In  In-  prelim- 
inary report,  Feb.  •'•.  1912,  he  stated  that  "adequate  works 

i    he  constructed    for  [eS6   than    $58,000,"   hut    added 

that    if   further     ■  n   showed   certain   extensions 

»ary,  th si   might  reach  $71,000.     Eli    also  asked 

rther  appropriation  to  continue  the  investigations. 
The  appropriation  being  granted,  the  plan-  and  final  re- 
pot! were  submitted  <»,  t.  ■.'].  1912.  During  the  follow- 
ing winter  th.  Legislature  made  a  further  appropriation 
to  construct  the  works  in  accordance  with  Mr.  Vermi 
plan-,  on  condition  that  it  be  supplemented  by  additional 
funds   from   tie    Count\    and    from   (he   Boroughs  of   A.VOD 
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and  Belmar.  Proposals  were  received  on  May  8,  1913, 
and  the  contract  awarded  to  the  Bay  Dredging  &  Con- 
tracting Co.,  of  Brooklyn,  for  a  total  of  $57,654.20. 

There  was  urgent  necessity  for  strict  economy  in  the 
carrying  out  of  the  work.  Precedents  could  not  he  fol- 
lowed for  the  reason  that  no  work  undertaken  under  sim- 
ilar conditions  has  proven  successful.  Hence  the  theory 
upon  which  the  improvement  is  based  is  of  an  original 
nature.  Mr.  Vermeule  found  from  examination  con- 
firmed by  previous  experience,  that  under  natural  condi- 


■~T 


the  wind  worked  in  couples.  For  instance,  the  northwel 
wind  would  influence  the  current  to  take  a  southeaster 
direction  off-shore  on  the  ebb  tide,  while  the  southea 
wind  would  influence  it  to  take  a  northwesterly  directic 
on  the  flood  tide,  and  consequently,  it  would  follow  tl 
same  track  or  channel  for  the  two  opposing  winds.  H 
records  show  that  the  wind  was  either  southeast  or  nort! 
west  43.2%  of  the  time,  while  it  was  mirth  or  sout 
4.7%,  northeast  or  southwest  24%  and  east  or  we 
28.1%  of  the  time.  (See  Diagram  of  Winds,  Fig.  ] 
It  will  be  noted  that  there  is  a  large  preponderance  in  tl 
northwest  and  southeast  couple  and  this  established  tl 
cause  of  the  southeasterly  trend  of  the  channel.  Furthe 
P  more,  all  winds  from  north  to  east  would  force  the  et! 
tide  to  take  this  same  southeasterly  direct  ion. 
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HI6H  TIDE 


Section 
(TYPE  B) 

l-'i'..    .'.     hi  i  mi-  <ii    Three  Types  of  Jetties  Used  at  Share  Inlet 


(type      c) 


channel  al  the  lnld  invariably  passed  through 
tin'  beach  and  thence  seaward  in  a  outheasterlj  direc- 
tion. When  other  channels  opened  in  an  easterly  or 
northea  terlj  direction,  they  were  invariably  hori  lived 
.iim!  unstable. 

He  deemed  il   impoi  tan!   I re  oil  Hie  oat  aral 

lendenciei   and   work   with   them.     Concluding  thai   this 
-mill-  nu  i  l»'  ilue  mainlj  in  the  wind,  In' 

m.i'l.  a  study  of  the  records  of  the  winds  ai    tation    along 
hor<  i  |  pom  1903  to  1910  inclusive. 

n  6,  Annual   Admini  i  ra1  ivi    Re I  of  the 

I'M  i   ,      ll.     om  ludi  .I  lid 


The  pressure  of  the  prevalent  southeasterly  wind 
causes  the  sand  In  travel  tip  the  heach  ami  constant!] 
forces  the  inlet  further  northeast  until  il  reaches  the  6J 
Irenie  northerly  position  shown  in  Kig.  I.  Having  ren 
I h is  ultimate  position,  the  inlet  he, nines  shoal  anil  Hie 
narrow  neck  of  beach  then  cuts  through  in  another  plact 
This  weakens  the  scouring  ell'cci  of  the  current  and  event 
ually  i  losen  the  inlet. 

frmu  these  tails,  il   was  concluded  that    the  inlet 
he  confined  by  a  .-Iron'..';  jetty  mi   the  northerly  side,  Hint 
iIh     |ii )     Ic ill, I  be  curved   n  ith  the  concave  side  toward 
the  south,  and  unci  leuve  the  beach  in  a  southerly  direc 
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The  pressure  of  the  moving  sand  will  hold  the  cur- 
it  asainst  this  in  nth  jetty  and  the  width  and  depth  of 
>  channel  will  be  automatically  regulated  by  the  tidal 
ism.  Hence  all  of  the  south  jetty  may  lie  safely 
litted  except  a  sufficient  part  inside  the  beach  to  deflect 
a  current  on  the  ebb  tide  toward  the  north  jetty,  and 
ist  any  tendency  to  cut  through  the  southerly  beach, 
continued  across  the  beach,  it  would  be  impossible  to 
termine  in  advance  the  correct  location  of  the  south 
Ity.  If  built  too  close  to  the  north  jetty  it  would  tend 
diminish  the  range  of  tide  in  the  bay,  if  built  too  far 
>m  the  north  jetty  it  would  be  useless  and  sand  would 
irth  of  it.  This  omission  of  the  south  jetty  ef- 
ts a  substantial  saving  in  the  initial  cost  of  the  work. 
can  be  added  later  if  desirable,  when  the  width  and 
pth  of  channel  are  determined.  The  reversed  curve 
rough  the  beach  was  adopted  in  part  because  inlets 
ow  a  natural  tendency  to  follow  such  a  course,  and  in 
rt  because  it  will  tend  to  keep  the  thread  of  the  ehan- 
!  in  a  stable  position  which  would  not  be  the  case  with 
raight  jetties.  In  other  words,  they  act  to  a  slight  ex- 
nt  as  reaction  jetties. 

A  rational  theory  of  the  proper  lines  upon  which  the 
nprovement  should  be  planned  having  been  reached,  the 
vt  Btep  was  to  design  the  structural  features.  The  or- 
inary  timber  sheet-pile  jetty  had  been  found  too  light 
nl  was  unable  to  withstand  the  pressure  created  by  the 
iling  up  of  sand  behind  it,  and  the  scouring  away  of  the 
nid  on  the  channel  side.  The  timber  is  fairly  durable 
nt  the  rusting  of  iron  spikes  sunn  weakens  the  structure. 
0  sci  ure  greater  strength,  weight  and  stability,  it  was 
ecided  to  use  reinforced  concrete.  Three  types  of  jetty 
ere  adopted,  the  general  features  of  which  are  shown  in 
ig.  2.  In  each  type,  the  principal  jetty  is  composed  of 
line  of  reinforced-concrete  sheet  piling,  each  pile  16x21 
'inn,  with  the  interior  hollow,  in  order  to  reduce 
lie  weight  of  the  pile  for  handling,  and  facilitate  its 
tying  out.  Each  pile  is  provided  with  a  tongue  and 
rnnve  tu  hold  it  in  alignment  while  being  driven.  After 
hey  are  placed  in  position,  the  tops  of  the  piles  are  thor- 
agbly  tied  together  by  a  reinforced-concrete  cap  meas- 
nng  16x2  I  in.  in  section. 

Type  A  Jetty  consists  of  a  double  line  of  sheet  piling. 

8  ft.  long,  with  caps  cast  as  described  and  tied  together 

y  reinforce, l-cmiciete  beams  at   intervals  of  10  ft.     This 

-   used  off-shore   in  the  north  jetty  where  it  is  ex- 

to   heavy    seas,    and    the    off-shore    end    is    further 

trengthened   by  transverse   partitions  of  si t  piling  at 

otervals  of  10  ft.,  the  whole  firmly  bound  together  by  a 

einforced-concrete  deck,   12  in.  thick.     This,  it  will   be 

makes  a  strong  cellular  construction  of  reinforced 

I  e  weight   to   resist   the  pounding  of  the 

the  plans  show  a  sand  Idling  between  the  lines  of 

liling,  but   for  this  there  may  be  substituted  a  low-grade 

BKrete  which  will   remain  in  place  in  case  of  a   minor 

r<   of  the  jetty.     The  deck  of  the  jetty  is   I  ft.  above 

'"'an   high    tide.      Il    is   purposely   kept    low,  as   it    is  be- 

lo  be  better  to  allow  the  heavy  dorm  seas  to  break 

il   than   to  expose  a  greater  height   to  the  pounding 

)f  the  u  ii 

I'.  Jetty  consists  of  a   single   line  of   reinforced 

oncrcte  died   piling,  21   ft.  long,  braced  ;it   intervals  of 

111  fb   b\    a    pile  set    s    ft.   back   and   tied    to   it   by   a    rein 

■  "iieretc   brace    beam.      This    type    is    used    in    both 

jetties  where  strength   and    Weigh!    are   needed    to  deflect 


the  course  of  the  current,  but  where  it  is  not  exposed  to 
heavy  seas. 

Type  V  Jetty  consists  of  a  single  line  of  sheet  piling, 
21  ft.  long,  tied  together  by  a  reinforced-concrete  cap, 
but  not  braced.  This  type  is  intended  to  protect  the 
heavier  jetty  from  being  cut  around  by  the  action  of  the 
current  and  is  used  on  the  north  side  in  shoal  water  and 
well  back  from  the  beach. 

The  channel  side  of  the  jetties  is  protected  from  scour 
by  riprap,  allowing  for  a  depth  of  8  ft.  below  mean  high 
tide.  The  piles  are  manufactured  on  the  beach  and  al- 
lowed to  season  before  moving.  The  bottoms  and  sides 
of  the  forms  are  battened  together  and  bolted  in  place, 
being  used  many  times.  The  reinforcement  consists  of 
six  smooth  rods,  V2.  in-  square,  tied  together  with  Xo.  6 
wire  every  12  in.  The  wire  is  bent  with  suitable  loops  at 
the  mill.  The  reinforcement  for  each  pile  is  assembled 
on  the  beach  by  slipping  the  rods  through  the  loops  and 
the  whole  placed  in  the  forms  and  hung  from  spreaders. 
The  piles  weigh  about  4%  bins  each.  As  many  of  the 
piles  were  cast  during  the  summer,  the  intense  heat  of  the 
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Fig.  3.     Reinfobced-Concrete  Piles  for  Shark 
Inlet  Jetties 

sun  on  the  sandy  beach  made  it  extremely  difficult  to  pre- 
vent quick  drying  of  the  concrete  and  attendant  shrink- 
age cracks.  To  overcome  this  difficulty,  the  piles  were 
kept  covered  with  tarred  paper  which  was  constantly 
wet. 

The  casting  is  done  on  runways  of  timber  supported  by 
wooden  piles  and  carefully  leveled  up,  and  when  seasoned, 
the  piles  are  removed  by  the  locomotive  crane,  tracks 
being  |aj,i  between  the  runways  for  this  purpose.  These 
cracks  are  carried  out  to  (lie  beach  and  along  the  lines 
of  the  jetty,  a  temporary  road  bed  of  sand  often  being 
graded  for  this  purpose.  Where  possible  to  work  from 
the  land,  the  locomotive  crane  is  employed  to  hold  (he 
piles  in  position  while  they  are  being  sunk  by  means  of 
two  water  jets.  Thus  far  no  pile  driver  has  been  used, 
but  the  pile  has  been  raised  and  suddenly  dropped,  its 
weigh!  being  sufficienl  to  carry  it  downward  and  this  op- 
eration IS  repeated  until  it  lias  readied  the  proper  dentil. 
For  constructing  the  offshore  end  of  the  jetty,  it  is  in- 
tended thai  the  tracks  -ball  be  laid  on  the  top  of  the 
driven  concrete  piles.  Inland,  where  tin-  work  canno! 
be  prosecuted  from  the  land  side  of  the  jetty,  it  is  being 

carried  on   by   means  of  Boating  derricks  on   s.ows  which 

carry  the  pump-  and  other  appliances  for  jetting.     In 

1       at    a    depth    of    III    or    1 :'    It.    below    high    tide,    a 

stratum  of  bard  clay,  locally  called  marl,  is  encountered 

and  is  penetrated  with  sonic  difficulty.  Pieces  of  (his 
material,   on    exposure    to    the    air.    become    as    hard    a-    a 

shale  rock.     While  this  adds  to  the  difficulty  of  driving, 
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it  offers  a  firm  hold  for  the  piling  and  contributes  some- 
what in  thi  security  and  stability  of  the  work.  'This 
stratum  is  often  from  12  to  1  I  ft.  thick.  Otherwise,  the 
material  encountered  is  generally  a  mixture  of  sand, 
gravel  and  sometimes  sandy  clay,  which  offers  little  re- 
sistani  e  to  driving. 

The  concrete  consists  of  an  unusually  good  natural 
mixture  of  sand  and  gravel  found  about  three  miles  from 
the  work.  It  has  been  originally  intended  to  screen  this 
before  asing  and  remix  it  in  proportions  that  would  pro- 
duce a  minimum  of  voids,  but  after  elaborate  experiment, 
it  was  found  impossible  to  improve  the  mixture.  The 
natural  material  runs  very  uniform  and  is  so  graded  as  to 
size  that  the  voids  are  less  than  20%.  The  mixture  is 
practically  in  the  proportion  of  1  cement.  •-1,4  sand  and 
•"■  gravel. 

Op  to  the  present  time,  about  1050  of  the  1400  piles 
needed  to  complete  the  work  have  been  east,  in  the 
north  jetty,  85  piles  have  been  driven,  extending  from  the 
low-water  mark  on  tin  ocean  side  across  the  beach  to  the 
river.  Nmety-nine  pilis  have  been  driven  in  the  south 
jetty.  The  piles  of  the  north  jetty,  although  as  yet  un- 
protected by  the  concrete  cap,  have  been  unaffected  by  the 
pounding  of  the  waves  during  the  past  winter,  which 
lias  been  unusually  severe  along  the  Jersey  coast. 

li  is  fully  realized  that  this  is  a  somewhat  bold  at- 
tempt to  accomplish  the  purpose  of  the  improvement. 
While  there  is  no  disposition  to  under-rate  the  difficulty 
of  measuring  forces  which  must  he  dealt  with,  still  an 
earnest  effort  has  been  made  to  adopt  a  correct  design 
am!  mie  which  although  light,  is  the  strongest  possible 
within  the  limits  of  the  appropriation.  Rearing  in  mind 
that  the  ordinary  movement  of  the  sand  is  northward 
along  the  beach,  and  referring  to  Fig.  1.  the  location  of 
the  north  jettj  suggests  that  it  might  act  as  a  sand  trap 
and  lend  to  close  the  inlet.  This  matter  has  been  fully 
deal!  with  in  the  reports,  h  is  pointed  oul  thai  there 
is  no  possible  design  thai  will  prevent  the  northerly 
movement  of  the  sand,  neither  is  there  any  way  that  the 
sand  can  !»•  carried  across  the  mouth  of  the  inlet  without 
entering  at  some  stage  of  the  flood  tide.  It  is  exp<  cted 
that  some  -an. I  «  Ml  be  carried  in  during  flood  tide  and 
thi  i  ntire  system  of  bulkhead  lines  ami  jetties  for  a 
half-mile  up  in. m  the  beach  ha-  been  laid  out,  verj  grad- 
ually i  o  toward  the  beat  h  to  increase  the  velocity 
of  flow  and  b  insure  so  far  a  po  able,  the  carrying  out 
on  the  ebb  tide  of  the  -ami  which   is  i  arried   in  on   the 

il I.     When  carried  out.  this  -ami  will  pass  around  the 

end  of  tin-  north  jetty,  and  theme  northward  along  the 
beach.  So  Ion-  a-  the  northerly  bulkhead  holds,  the  in- 
|e|  mu-t  he  held  iii  a  fixed  position  ami  must  always  cut 

■  mi  il gh  He-  beach  along  the  line  of  (he  jetty. 

i  ionall  close,  thi  gain  from  keep- 
ing ii  in  a  fixed  posil h  ill  be  manifesl  ami  the 

hi   line  of  the  ii  Uv  will  he  compar- 

mi    i     |„  cessary  to  open  a   -mall 

channel  ami  the  scour  of  thi  

Incidental  to  i!  Ri  i  i    Improvement,  pri  ate 

entci  |  eai  ! rivei   up  tream 

from  the  in 

of  a  type  mil   hereto! 
.  ' ,          T 

hi<  h  have  be<  n  f I    m  •  e    Fill  in 

i  ,     When 


lion  works  are  completed.  Shark  River  will  afford! 
unique  example  of  a  scientific  effort  to  solve  the  problel 
involved  in  the  control  of  such  inlets,  the  movement  ■ 
the  sand  and  the  protection  of  sandy  coasts. 


IRsepsviirs   ft©    a    IR©SffiiJ 

©s*©&©  Coiradluaatl  IB©ir&©sitlIhi  & 

©irssiifiAsvgl©  IL©vee 

By  II.    II.    Eudson* 

A  failure  of  a  somewhat  unusual  character  recently 
curred  to  the  reinforced-concrete  oul  let  conduit  of  Le 
District  Xo.  1,  in  Mississippi  County,  Mo.,  necessitati 
repairs  which  are  just  being  completed  (May  8,  19] 
The  conduit  forms  an  outlet  into  the  Mississippi  Riv 
tnrough  the  Government  levee,  for  a  system  of  draina 
ditches  which  are  to  be  built  to  drain  approximately  2 
000  acres  of  swamp  lands.  The  conduit  is  placed  at  t 
foot  of  Big  Lake.  After  flowing  through  the  conduit,  i 
water  reaches  the  river  through  Big  Lake  Bayou.  Bo 
the  Lake  and  Bayou  will  be  deepened  13  ft.  by  the  dit 
Until  the  ditches  are  constructed,  the  conduit  will  a 
as  an  inverted  siphon,  as  the  flow-line  through  the  sew 
is  12  ft.  below  the  lake  bed. 

The  footing  of  the  conduit  barrel  is  13x170  ft.,  resti 
on  capped  pile  bents.  The  barrel  is  a  semicircular 
10  ft.  in  diameter  on  3-ft.  bench  walls.  At  the  outl 
end.  there  is  a  flood-gate,  tower  and  hoist.  The  structu 
was  designed  to  carry  a  22-ft.  levee,  with  8-ft.  crown  ai 
side  slopes  of  3  to  1  on  each  side. 

Test  borings  showed  that  the  soil  at  the  site  of  tl 
sewer  was  river  sediment  for  about  20  ft.  Under  th 
was  a  thick  stratum  of  sand.  The  piles  supporting  i! 
sower  were  driven  to  refusal  in  this  sand  stratum,  usii 
a  3500-lb.  steam  hammer.  The  concrete  work  was  Inn 
in  two  sections,  therefore  there  was  a  joint  around  tl 
barrel  of  the  sewer  near  the  center.  As  was  afterwari 
found,  due  care  was  not  taken  in  joining  the  two  section 
The  longitudinal  reinforcing  was  lapped  but  I  ft.  and  i 
rare  was  taken  to  get  a  good  bond  with  the  cement. 

The  concrete  work  was   finished   about    Doe.    10,    I'M 
ami  immediately  the  work  of  constructing  the  levee  B 
across  if  was  commenced.     As  the  levee  work  pn 
it   was  noticed   that    I  he  Mil   kept  settling,  and  as  the  to 
was   neared,    this  settlement    increased    until   after  beui 
brought  up  to  grade;  the  levee  settled  as  much  as  '.'  ft.  i 
a  night.    This  settlement  was  caused  by  the  layer  of  fi 
sediment    not    being  stable  enough   to  hear  the  weight 
tlii     fill,   so    il    was   continually   squeezing   oul    under   Hi 
weigh!  placed  upon  it. 

Each  <!a\  the  levee  was  brought  up  to  grade  and  eai 
night  il  would  soitlo.  This  continued  for  about  I" 
weeks,  when  I  ho  fill  remained  stationary  for  five 

the   ruing   of    Eeb.    I.    I!)|  I.  a   circular  hole 

din Pi     .i  a     found  direct 1\  above  I  ho  .niter  of  the  B* 

Muddy,     water    lloninc    mil    of    ll lint     showed    tlia 

there  was  n   break   in    tin 'le.      \     Iho  conduil  «n 

i ...il  n lor  water,  it   was  impossible  to  determine  ''" 

.     .       ol    the  damage  oxi  opt    In    mean-  of  a  shafl   Hon 

[ibovi 

The  intake  ond   of   tho  sewer  was   bulkhoadoi 
in    |u  ii      haft     tarterl  direi  il\  over  Iho  point  ol   I  ii 

•win lortl ■  .   i'ii  ii  Ii    ton     M'i 
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shaft  was  curbed  and  timbered  strong  enough  to 
tand  the  water  pressure  from  the  river,  should  the 
spring  rise  occur  before  the  repair  was  made  and 
.I'l.'vee  replaced.  Centrifugal  pumps  were  placed  at 
i;e  utlet  end  and  the  work  of  un watering  commenced, 
is  he  bulkhead  had  been  placed  under  12  to  1-t  ft,  of 
ill.  and  therefore  could  not  he  made  absolutely  tight, 
.  ccnmulated  bead  caused  a  great  amount  of  water 
--  through.  It  was  necessary  to  install  two  6-in.  and 
centrifugal  pumps  before  the  water  could  he 
Jed  enough  to  allow  workmen  to  enter  the  sewer  and 
il  the  bulkhead  from  the  inside.  After  this  was  done, 
ii  -in.  pump  was  sufficient  to  handle  the  water. 
ien  tbe  shaft  was  carried  down  it  was  found  that  the 
re  was  caused  by  the  separation  of  the  two  sections 
e  joint.  This  break  extended  completely  around  the 
■1  of  the  sewer.  Measurements  and  levels  were  taken 
it  was  found  that  while  the  alignment  and  ele- 
tlie  intake  and  outlet  were  unchanged,  one-half 
i .  at  the  intake  end,  had  been  moved  lougitudi- 
a  distance  of  13  in.  This  movement  was  due,  no 
t.  to  the  pressure  of  the  dirt  till  against  the  head 
wing  walls  of  the  structure. 

rch   centers   and    forms    were    placed    and   the   break 

with  concrete.     In  addition  to  this,  the  two  sections 

anchored  in  the  following  manner.     Two  feet  back 

the  edge  of  the  break  and  on  each  side  of  it.  boles 

deep  and  2  ft.  c.  to  e.  were  drilled  in  the  outside  of 

barrel,  starting  at  the  flow  line  on  one  side  and  run- 

:  up  the  bench  wall,  across  tbe  arch  ring  and  down 

tl  bench  wall  on  the  other  side  to  the  flow  line.     Xext 

n.  reinforcing  bars  were  passed  from  each  hole  in  one 

"ii  to  the  corresponding   hole   in   the   other   section. 

ends   of   each   bar    were    bent    and    grouted    into    the 

led  holes.     Over  these  bars  a  patch  of  concrete  1   ft. 

k  and  S  ft.  wide  was  placed  over  the  arch  from  the 

line  on  one  side  to  the  flow  line  on   the  other  side. 

making   this   repair   it   will   be   noticed   that   the  flow 

(ijhe  water  through  the  sewer  is  in  no  way  retarded. 

iThile  this  repair  has  not  been  completed  long  enough 

lave  bad  a  good  test,  there  seems  to  be  no  doubt  but 

lit  it  will  safelv  anchor  the  two  sections. 


Testtair&g*   ClhecM  VgJwes* 

Eh     .1.    W  W.IT.l:    A.CKERM  wf 

ii  tlic  year   1908  the  water  department  of  the  city  of 

msed  an  examination  to  be  made  of  the  -  hei  k 

the  mill  and  factory  connections  in  the  city  of 

burn.  Ami  as  these  (beck  valves  were  of  the  type  that 

bought  on  a  competitive  basis,  and  simply  represented 

made    looking    tow  ard    an    economy   of    material 

'  labor,  tbe   results  of   tin-  examination  can  be  easily 

agined. 

'I  was  found   in   many  cases  thai   even  tbe  locations  of 
Talvcs  were   unknow  n    o.  the   fa.  ton.,  and    some   had 
ii  binied   in   tin1  ground   for  a   period  of  twentj 

i  i'  Inn  ing  been  examined.     Tbe  final  result  of 

is  iii-pcct  ion   was  that  each   and  every   mill   or  factory 

water  for  fire-protection,  and  having  a  polluted 

Mlnm    supply,   was   required   to   install   double  check- 

I. no       \m.    W.    \V.     \ssnc  ."    March,    1914;    r. 

I   ...in  ■  i.i  i. I    I  u.      \  ■  ■   ...  .    I  Ion.    Me,    1 '.  I  I 

di  hi    .a     Wati  i  -Works,    Auburn, 


valves   of  a   special    design,  to   be   placed   in   a  brick   or 
concrete  vault,  accessible  at  all  tin*  - 

The  specifications  under  which  the  check  valves  were 
made  require  that  the  seat  ring,  disk-holding  ring,  and 
screws,  and  in  fact  all  moving  parts,  and  the  hingi 
and  bushings  of  same  be  of  bronze,  the  disk  to  be  faced 
with  medium-hard  rubber,  and  liberal  clearance  to  be 
made  all  around  the  dapper,  the  pin,  the  arm,  etc.  These 
specifications  were  largely  determined  by  the  inspection 
department  of  the  Associated  Factory  Mutual  Fire  Insur- 
ance Companies  of  Boston,  and  they  also  had  to  meet 
with  the  approval  of  the  water  department. 

The  regulations  are  that  they  shall  be  tested  once  every 
six  months  by  the  water  department,  and  taken  apart 
once  each  year  and  examined  for  defects  or  obstructions, 
and  during  this  latter  inspection  a  representative  from 
the  Associated  Factory  .Mutual  Fire  Insurance  Co.  is 
present. 

Installation  made  m  the  city  of  Auburn  is  shown  by 
the  accompanying  diagram.     The  two  stop  gate-valves  .1 


Systerr, 


Check-Valve   Installation,   Water-Works  of 
Auburn,  X.  Y. 

and  D  are  so  placed  in  line  as  to  absolutely  shut  oil'  the 
water  from  the  check  valves.  On  the  entering  side,  be- 
tween the  first  valve  and  the  check  valve,  is  a  tap  with 
cock  and  air  vent,  on  which  is  placed  the  pressure  gage  ff. 
Likewise,  two  other  taps  on  the  two  cheek  valves  are 
made  with  the  same  type  of  connection.  Tapped  into 
tbe  bottom  of  cadi  of  the  check-valves  is  a  %-in.  connec- 
tion, controlled  by  a  cock. 

The  actual  test  is  made  as  follows:  Closing  gate  I. 
either  the  cock  K  or  the  air  cock  //  is  opened.  The  pres- 
sure at  G  only  should  fall  if  the  check  valve  />'  is  tight 
end  the  gate  .1  is  tight.  It  sometimes  happens  that  the 
opening  of  air  cock  //  releases  the  pressure  so  slowly  that 
the  back  pressure  on  check  valve  /•'  will  not  seat  (be  dap- 
per in  valve  /-'.  and  the  gages  both  Q  and  •/  will  fall  J 
while  if  the  :;  ,-m.  cock  A'  is  opened,  the  valve  B  v.  ill  close 
i  .-lit.  This  simply  gives  tbe  degree  of  sensitiveness  of 
the  check  \al\e.  and  indicates  its  condition:  for  if  tbe 
air  cock  does  not  show  it  absolutely  tight,  tbe  drip  B 
may.  This  generally  shows  that  (be  rubber  facing  on 
Hie  dapper  is  either  coated  with  slime,  or  some  small  in- 
dentation- occurring,  allow  the  water  to  pass  back 
through  this  valve.  Tbe  conditions  of  tests  arc  slightly 
at,  depending  upon  whether  a  mill  has  one  connec- 
tion or  two.  If  it  has  two  connections  there  is  always 
nl  tbe  dt\  pressure  from  tbe  other  connection  com- 
ing back  to  the  two  valves;  whereas,  if  there  is  only  one 
Connection  there  is  only  tbe  static  bead,  or  else  (be  tiro 
rumps  iii  tbe  mill  are  -tailed,  and  pressure  created  in 
that    way.      If   the   Mow    from    E  or   //   i-  continuous,   it   \a 

an  indication  thai  there  is  a  leak  either  through  both 
dick  valves  or  through  tbe  stop  gate  .1.    If  the  pressure 
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with  E  and  //  open  drops  on  gage  G  only,  and  not  on 
gages  J  and  M,  it  is  the  gate  A  leaking;  but  to  make 
absolutely  sure,  allow  all  the  gages  to  assume  the  normal 
pressure,  and  then  suddenly  release  F.  If  gages  J  and 
G  drop,  and  M  does  not,  and  the  flow  continues,  then  it 
is  an  indication  that  the  leak  is  through  A,  and  not 
through  B  and  G. 

After  the  condition  of  gate  valve  A  and  check  valve 
B  has  been  thoroughly  determined  by  the  above  method, 
then  the  opening  of  air  cock  K  or  drip  F  will  disclose 
whether  there  is  a  leak  on  check  valve  G.  And,  as  before 
noted,  if  it  shows  a  leak  with  A"  open,  and  tight  with  F 
open,  it  simply  does  not  seat  properly  under  a  low  differ- 
ential pressure.  And  this  is  important,  because  the  valve 
is  called  upon  to  act  when  the  fire  pump  raises  the  pres- 
sure above  that  of  the  water  in  the  city  mains.  And 
there  always  will  be  a  time  when  the  pressure  on  each 
side  is  just  equalized,  and  then  the  pressure  on  the  mil! 
side  will  begin  to  build  up  above  that  of  the  city  side. 
And  while  the  test  may  show  from  both  the  drips  a  tight 
condition,  it  will  not  show  a  tight  condition  when  only 
the  air  cocks  are  used  slowly,  allowing  the  difference  in 
pressure  to  he  gradual. 

In  order  that  a  number  of  trials  may  be  made  on  check 
\alve  B,  pressure  should  be  taken  from  some  source  and 
introduced  between  the  two  valves.  It  is  preferable  in 
this  case  to  take  the  pressure  from  the  main  on  the  mill 
side  between  check  valve  G  and  the  mill  or  factory  and 
allow  it  to  come  in  through  either  the  drip  pipe  F  or  some 
ether  place,  in  order  to  balance  the  pressure  each  side  of 
cbeck  valve  G.  Then  this  bypass  connection  would  fur- 
nish  water  for  unlimited  trials  on  check  valve  B,  inde- 
pendent of  check  valve  G,  for  any  water  which  leaks 
through  II  would  be  replaced  by  the  bypass  connection, 
which,  if  it  was  not  there,  would  soon  be  exhausted  if 
cheek  valve  G  was  tight. 

The  actual  value  of  the  test  is  obtained  after  it  is  com- 
pleted and  the  examination  made  of  the  interior  to  show 
actual  conditions,  such  as  tuberculations  on  the  iron  body, 
the  smoothness  of  seal  ring,  the  condition  of  the  rubber 
2  on  clapper,  and  the  manner  of  the  closing  of  the 
valve.  And  while  the  test  is  only  to  show  working  con- 
ditions, the  examination  shows  the  way  the  valves  are  liv- 
inf.r  up  to  the  requirements  imposed  upon  them. 

The  rules  in  our  department  which  control  the  installa- 
tion of  check  valves  arc  as  follows: 

No  water  pipes   In  any  building  or  premises  supplied   with 

by    the   city   shall   he   allowed    to    receive   a    supply   of 

Other  source  except  In  case  of  pipes  used  ex- 

i    i    fire  protection  that  conform  to  the  requirements 

below: 

of  the  city  mains  shall  lie  allowed  with 
plpea  having  anothei  source  of  water  used!  for  miscellaneous 
put  posi  to  a    tan]     op<  n    to    the   air,    noi    Bhall    such 

I     !i  ICal       '"  "  O        Willi        llll-        |>      [.r  II       I'll         I.  ii 

(in    protection, 

Between  the  pipes  used  exclusively   (or  (ire  protection  and 

1 1  .    .  there  shall    be   I  •■■  o   •  hech    ve  Ivea   placed    be- 

1   -  i  located  in  an  acce    ible  bridt 

;  I  I 

i    for  each   i  nsl  allal  Ion 

and  for  the  purpose  of  ti    ting      The  check  valve     hall  1 fa 

pproved  by  thi    watei  board.    The  chech  valves  shall  be 

hall  be  at  all 

i  I     l  ■  I     I  0    '  ■  II  '  I  nl'  ii  d'li  i    of 

i. ..I  I,,    bj    ii" 
'ii,.     pui  •    ".  atei     plpi  I  direct    connection 

with  tl  'i         fl  through 

ii,.  Ives,   shall   be   painted    blue; 

I.  ,  n  be  pa  Inted 
nr   ' be  inn.',          itei 
mill   purposi      i"'1   not    Inklni      hall   bi 


painted  yellow.  These  different  systems  of  pipes  shall  L 
have  any  physical  connection  with  each  other  in  the  mil  I 
factory. 

There  shall  be  placed  on  the  discharge  main  of  the 
pump  a  check  valve  and  positive  gate.  The  latter  shall! 
kept  closed  and  sealed  by  the  superintendent  of  water-wo . 
and  opened  only  in  case  of  Are  or  for  the  purpose  of  o<| 
sionally  testing  the  fire  system,  but  notice  of  such  occasiqi 
test  shall  be  given  to  the  superintendent  of  water-works,  ,i 
during  the  test  the  positive  gate  between  the  fire  system  ;j 
the  City  main  shall  be  kept  closed.  During  the  weekly  trs 
of  the  pump  prescribed  by  the  fire  underwriters  the  wi  | 
shall  be  discharged  either  through  the  relief  valves  of  U 
pump   or   through  hose  connections  from  the  pump. 
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To  stop  the  pollution  of  the  rivers  and  lakes  of  I- 
nois,  the  Illinois  legislature  has  created  a  Rivers  al 
Lakes  Commission  comprising  three  commissioners.  1- 
authority  vested  in  the  Commission  is  stated  in  See. 
of  the  law  creating  the  Commission,  as  follows: 

It  shall  be  the  duty  of  said  Rivers  and  Lakes  Commiss  i 
to  see  that  all  the  streams  and  lakes  of  the  state  of  mini 
wherein  the  state  of  Illinois,  or  any  of  its  citizens,  has 
rights  or  interests,  are  not  polluted  or  defiled  by  the  depo: 
or  addition  of  any  injurious  substances,  and  that  the  s.v 
are  not  affected  injuriously  by  the  discharging  therein  of  a- 
foul  or  injurious  substances,  so  that  fish  or  other  aqua- 
life  is  destroyed.  And  if,  upon  investigation,  the  Commiss 
shall  find  that  any  of  such  streams  and  lakes  are  so  pollull 
and  defiled,  or  are  affected  injuriously  by  the  disc-harm 
therein  of  any  foul  or  injurious  substances  so  that  fish 
other  aquatic  life  is  destroyed,  it  shall  be  the  duty  of  s: 
Commission  to  enter  an  order  commanding  the  abatement 
such  nuisances  within  such  time  as  may  be  fixed  by 
Commission. 

The  work  thus  far  undertaken  by  the  Commission 
pursuance  of  this  authority  has  been  to  notify  thr 
the  public  press  and  by  letter,  municipalities  and  ol 
to  submit  plans  and  specifications  for  any  proposed  in 
sewer  system,  especially  when  sewage  is  to  be  dischargi 
into  some  body  of  water  used  by  the  public  for  domes! 
purposes.      The    Commission    also    investigates   all  COi 

plaints   from  any  citizen    relating  to   water  polh 

any  part  of  the  state.  Thus  far,  this  plan  has  been  Ba 
isfactory  notwithstanding  the  fact  that  the  submissii 
of  plans  for  the  construction  of  sewers  is  not  compulso 
— which,  in  a  measure,  weakens  the  effect  of  the  law. 

Since  July  1,  1913,  the  dale  when  the  law  became 
fective,  the  Commission  has  had  under  consideration  ovi 
twenty  five  different   applications  and  complaints  invol 
ing  stream  pollution.     When  complaints,  plans  or  spei 
fications  are  received  by  the  Commission,  they  are 
referred    to   the    Director  oT   the   Stale   Water  Survej 
L'rbana.     This  official  assigns  an   investigator  I"  the 
and  subsequently  forwards  to  the  Hi  vers  and  Lakes  I 
mission    his    report    and    recommendations.      In    the 
el   complaints,  a  summons   is  issued   by   (he  Cumin 
for  the  offending  parties   (o  appear.     The  necessary  wil 
ncsses  arc  subpumaed,   the  evidence   heard   by   the  Coi 
mission  is  transcribed,  and  an  order  containin 

elusion?  of  the  commissi rs   is  issued.      In   the  i 

plans  and  specifications,  the  Commission  approve 
jcels  flu;  same,      [f   those  complained  of   (mostly  eitii 
villages  and   towns)    wish  advice  in    to   (he  method  bw 
plan  lo  he  pur:  ned  in  i  orrei  ling  Ihe  abuse,  Ibis  ii 
through   the  engineering  department  of  the  Commi 
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[e  have  frequently  discussed  in  these  columns  the 
iii-antee  of  maintenance  for  a  term  of  years  in  paving 
racts  and  have  urged  that  this  plan  really  operates 
■i  I  tit?  detriment  rather  than  the  benefit  of  the  taxpayers. 
H  annual  report  of  the  General  Asphalt  Co.  contains 
U  ndication  of  the  extent  to  which  the  old  plan  of  main- 
gnarantees  has  been  abandoned. 

I  lie  veil  years  ago  (in  1903)  the  requirement  of  a  guar- 
■ee  «as  almost  universal  on  asphalt-pavement  con- 
In  that  year  only  6.4%  of  the  asphalt  paving 
;  I  by  the  General  Asphalt  Co.  was  laid  without  a  guar- 
i  ee,  and  the  average  length  of  the  guarantee  period  was 
years.     In   the  year  1913,  over  half  the  paving  laid 

the  company  was  laid  without  a  guarantee,  the  exact 

ire-  being  51.6%.  The  average  period  of  guarantee 
I  the  remaining  pavements  which  were  laid  under 
lirantee  was  only   2.45   years.      The   reduction    in   the 

•rage  term  of  the  guarantee  is  even  more  important 
hi  the  percentage  of  pavements  laid  with  no  guarantee 
all.  Ten  years  ago  the  usual  guarantee  on  asphalt  pav- 
;  was  ten  years,  while  fifteen  years  was  the  requirement 

Xew  York  City.  In  one  case,  many  years  ago,  a  guar- 
tee  of  twenty  years  was  given  on  pavement  laid  in  New 


es 


markable  extent  to  which  the  city,  rather  than 

e  country,  lias  come  to  he  the  dominating  factor  in  all 

i'  Eastern  United  States,   is  brought  out  clearly  in  a 

ii-ii-    Bureau  bulletin  just   issued,  giving  estimates  of 

«  population   for  each  year  from   1911   to   1911   inclu- 

n,    The  Census  authorities  draw  the  line  between  the 

.nntry  and    the  city   at   a    population   of   8000.     Those 

'welling  in  places  with  a  population  of  8000  or  greater 

re  classified    as   living   in    cities,   while   those   living  on 

inn-  or  in  towns  and  villages  with  less  than  8000  pop- 

iation   an-  classed   as   living    in    the  country.     On  this 

a.-is.   the   Census    Bureau    estimate   shows    that    in    the 

nited   States   in    191  I   39,700,000   | pie  are  living   in 

iid  59,100.000  are  living  outside  cities. 
In    New    England,   the   proportion   of   city   dweller-    is 
than   in   any   part   of   the  country,   the   proportion 
roughly  as  :.  to  '.'.  or   l.<s3O.O00  living  in  cities  and 

130,0 titside  of  cities.     The  proportion  of  rural  pop- 

ilation   in    New   York.    Yew  Jersey   and    Pennsylvania   is 
Mnewhat  larger  than  in  New  England,  notwithstanding 
nornious   concentration   of    population    around    New 
'  ity  and   Philadelphia.     The  ligures  for  these  three 
■  ire  13,500,000  in  <  it i.  >  to  7,400,000  in  the  coun- 
try.     In    the    States    from    Ohio    to    Wisconsin,    which    a 
ition    ago    were    considered    agricultural,    the    cit) 
Iwellers  ami  country  dwellers  are  now  aboul  equal,  there 

being  aboul  9,000,1 1'  the  former  to  10,000,000  of  the 

Inttcr.     In  nil  the  territor)   south  of  the  Ohio  and  weal 
of  the  Mississippi  the  rural   population  i-  far  in  <-• 


oi,  in  other  words,  there  are  in  the  various  sections  from 
three  to  six  dwellers  in  the  country  for  every  one  per- 
son dwelling  in  the  city.  In  the  three  States  bordering 
on  the  Pacific  Coast,  the  city  population  again  becomes 
prominent  and  the  proportion  of  city  dwellers  and  rural 
dwellers  is  about  equal. 

If  a  comparison  between  city  and  rural  population  were 
to  be  made  on  the  basis  of  the  objectionable  features  of 
city  life,  such  as  overcrowding,  disease  breeding,  the  ex- 
istence of  slums,  etc,  then  the  8000  population  which  the 
census  has  assumed  may  be  taken  as  a  fair  line  of  di- 
vision between  the  city  and  the  country.  If,  however,  a 
comparison  were  to  be  made  between  those  who  dwell 
where  they  have  the  advantages  of  the  city  as  compared 
with  the  isolation  of  the  country,  then  the  population 
should  lie  fixed  at  a  much  lower  basis.  There  are  thou- 
sands of  towns  and  villages  scattered  all  over  the  country 
with  from  1000  to  8000  population  which  have  public 
water-supplies,  public  lighting  systems,  paved  streets  and 
sidewalks,  municipal  schools,  facilities  for  public  amuse- 
ment and  recreation,  and  other  advantages  of  city  life. 
The  trend  of  population  from  the  farms  to  the  towns 
and  villages  during  the  past  quarter  century  has  been  as 
notable  as  the  growth  of  the  large  cities. 

If  then  a  comparison  were  made  between  the  dwellers 
on  farms  and  those  who  are  living  in  either  cities  or  vil- 
lages, the  total  population  living  where  they  have  the 
advantages  of  community  life  would  he  far  greater  man 
the  census  estimate  of  nearly  40  million  city  dwellers. 
85 
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Washington  reports  state  that  a  hill  is  likely  to  he  re- 
ported shortly  under  the  provisions  of  which  the  thanks 
of  Congress  will  he  tendered  to  the  Army  officers  who. 
with  Admiral  Rousseau  of  the  Corps  of  civil  Engineers 
of  the  Navy,  constitute  the  Isthmian  Canal  Commission. 
These  officers  will  also  receive  promotion  with  accom- 
panying increase  in  salary. 

No  one  iii  the  engineering  profession,  surely,  would 
raise  a  voice  to  oppose  the  giving  by  the  nation  of  rewards 
which  have  been  so  well  earned,  lint  when  such  honors 
are   bestowed    for   the   Success   at     Panama,   ought    not    due 

recognition  to  be  given  also  by  Congres    to  some  of  the 
eminent  civilian  engineers  who  have  carried   rerj 

responsibilities  in  the  canal  organization?  P.  S.  William- 
son, for  example,  was  for  a  number  of  years  in  chat 
the  entire  Pacific  division  of  the  canal  work,  including 
the  Pedro  Miguel  ami  Miration-  locks  ami  the  sea-level 
section  from  Mirations  to  deep  water  in  the  Pacific.  Bis 
responsibility  at  the  Pacific  end  was  substantially  the 
same  as  that  home  h\  Colonel  sihert  in  connection  with 

the    work    of    the    Atlanth     division.      There    is    no    doubt 

whatever  thai  Mr.  Williamson  and  his  assistants  carried 

(  ill   the  task  assigned   them   w  ith  ,  onspil  UOUS  SUi  CeSS. 

Due  credit  oughl  also  to  he  given  to  a  number  of  other 
eminent  civilian  engineers  whose  services  in  connection 
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with  the  work  have  been  of  great  importance.  Mention 
might  fairly  be  made,  also,  of  some  of  the  Army  officers 
not  connected  with  the  Canal  Commission,  but  whose  ser- 
vice in  connection  with  the  work  in  its  early  stage  of  de- 
velopment  was  of  great  importance  in  aiding  the  adop- 
tion of  proper  plans. 

A,  M®.H5<n>ini<=wiidl©  S^s&etnni   of  SDffim=> 


The  United  States»Commission  on  Industrial  Relations 
lias  recently  begun  hearings  in  New  York  upon  a  pro- 
posal to  establish  a  chain  of  employment  agencies  in  con- 
nection with  the  Federal  Department  of  Labor.  The 
Department  would  have  power  to  supervise  the  opera- 
tions of  all  private  employment  offices  doing  an  inter- 
state business  and  could  itself  conduct  free  employment 
offices  where  it  deemed  necessary.  The  department 
would  also  be  empowered  to  supervise,  in  an  advisory  way 
at  least,  the  work  of  state  and  municipal  employment 
offices. 

The  plan  which  the  Commission  has  outlined  and  of- 
fered for  public  discussion  is  the  work  of  YV.  XL  Leiser- 
son,  State-  Superintendent  of  Employment  Offices  in  Wis- 
consin, and  author  of  bills  recently  enacted  in  the  Yew 
York  legislature  establishing  similar  offices  in  that  state. 
The  agitation  of  the  last  few  months  over  the  condition 
of  the  unemployed  in  various  parts  of  the  country  has 
been  responsible  for  the  renewed  agitation  of  the  matter 
of  public  employment  offices. 

There  is  no  doubt  whatever  that  a  very  large  part  of 
the  buying  and  selling  of  labor  of  all  classes,  as  carried 
on  by  the  employment  offices  operated  by  private  enter- 
aves  a  great  deal  to  be  desired.  But  it  is  to  be 
remembered,  on  the  other  hand,  that  the  taking  over  of 
this  business  by  the  city,  state  or  federal  government,  by 
no  means  insures  that  the  work  will  be  efficiently  per- 
formed.    In  that,  as  in  any  other  department  of  govern- 

!  work,  only  eternal  vigilance the  part  of  the 

public  will  iirevent  the  work  from  being  gradually  per- 
meated by  dry  rot.  and  eventually  by  grafl  and  corrup- 
tion. 

Without  doubt,  anything  which  promises  to  put  the 
I  living  and  selling  of  labor,  the  mosl  important  of  all 
commodities,  on  a  better  business  basis  deserves  careful 
attention.    The  idea  thai  will  occur  to  most  business  men, 

however,   i-   thai    under   presenl   condil s   the  greatesl 

"ecd  of  all  is  a  ]<-  ival  of  business  thai  will  create  a 
Eor  labor. 


A  Plan  to  MaMe  Seweir  ILa^ea'svls 
Wafter-Tigfiiitt 
The  paper  by  Mr.   E.  J.   Fort,  Chief  Engineer  of  the 

.   published   in  our   issi f 

;.    describing    plane    adopted    for    making    sewers 
of  greal   interesl   to  all  i 

I  ii  a  large  proporl  ion  of  Beweragi 
bin-,  the  i"  n      method  of  -    itmenl 

!"  lore  final  dispo  I  water 

I'lom  the  ■-.  stem  a  matter  of  greal  importance. 

Probably  the  largi   t  i  on!  i  ibul  on  i  ncl   ivater  to 

'be  avi  not  I  rom   the     treel 

bui  from  the  lateral-  on  pri  vat    propei  I . , 


aggregate  length  is  usually  much  greater  than  the  mi 
age  of  the  sewers   in   the  streets.      By  any  specificatii 
and  method  of   inspection   yel   devised,  it   is  difficult  a 
probably    impossible   to   insure  that  these   lateral   dra 
from  the  house  to  the  street  sewer  shall   be  laid  in  su 
a  manner  that  they  will   be  and  will  remain  wa 
These  house  connections  are  usually  laid  by  local  plun 
ors,  employing  cheap  labor:  and  whether  the  pipe  joir 
are  well  filled  with  cement-paste  or  not  depends  upon  t 
conscientiousness  of  the  man  who  does  the  work.     T 
inspector,    be    be    ever   so   faithful,    cannot   possibly   i- 
whether  each  and  every  joint  of  the  pipe  is  lil1 
at  the  bottom.     Experience  indicates  that  there  i-  a  lai 
percentage  of  poor  joints  in  the  average  sewei 
even  when  it  is  performed  under  the  best  conditions. 

The  results  of  these  leaky  joints  are  not  alone  the  i 
filtration  of  ground  water,  which  results  in  a  largely  i 
creased  cost  in  taking  care  of  the  volume  of  sei 
also  (what  appeals  much  more  directly  to  the  averaj 
property  owner)  the  entrance  of  tree  roots  to  the  drai 
which  eventually  produce  stoppage. 

We  wish  to  suggest  a  plan  by  which  these  troubles  ma 
it  seems  to  us,  be  obviated  and  at   a  cost  little  if  an 
greater  than  that  involved  in  laying  pipe  in  the  preset 
manner.    Our  suggestion  is  merely  that  such  pipes  shoul 
be  solidly  embedded  in  concrete.   .This  would  have  si 
doubtless   an    extravagant    proposition   a   score   of  yeai 
ago  when  cement  was  costly  and  concrete  was  a  thin 
to  be  used  only  in  certain  special  locations,     ruder  th 
present  conditions,  however,   computations   indicate  tha 
such  a  concrete  layer  around  the  pipe  could  be  plai 
a  cost  little  if  any  greater  than  the  amount  now  expi 
in  attempting  to  cement  the  joints  and  to  inspect  then 
afterwards. 

Take,  for  example,  a  lateral  house  drain  made  o 
tied  pipe  4  in.   in  outside  diameter.     Suppose  the 
as  laid,  in  the  trench  is  raised  two  inches  above  the  b 
bottom  by  supporting  it  on  pieces  of  half  bricks.    On 
side  of  the  pipe  is  set   a   hoard   8  in.  in  width.     Lag] 
stakes  are  driven  in  the  trench  bottom  to  keep  the  board- 
in  place.     Then  fill  in  around  the  pipe  with  concr 
rather  wet  consistency,  made  with  gravel  or  a  smal 
gregate,  filling  it  up  level  with  the  to])  of  the  board  anil 
smoothing  it  oil'.     We  have  then  a  continuous  line  id' cor 
crete  8   in.  square  with   a   vitrified    pipe  duct   extending 
through  il-  center.     The  net  cross-section  of  the  con 
would  be  approximately  52  sq.in.  h  would  require,  there 
lore,   36   cii.l'l.   id'   concrete    per    100-ft.    length   of 
Assume   the   cost   of   the   concrete    for   materials,   mixing 
and   laving  at   $5   per  cu.yd.    (which   is  not    far   from  the 
cosl    ai    which    il    is  often    laid   on   sidewalk    contracts) 
Then  the  total  cosl  per  lineal  loot  of  this  concrete  jackel 
surrounding  the  vitrified   pipe  would  he  fi'-'-.e.      Of  course, 
these  figures  would  vary  according  lo  local  condition-.     \ 
smaller  section  of  concrele  could  be  adopted  in  some 

liable  conditions   it    might   be  placed   at  a 
1 1 1 •  1 1    yard. 

d  that  the  concrete  would  not  flow   in 
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abject. 


ami   under 

lower  cost    | 

1 1    may  In 
around   the   under  side  of  the  pipe   to   till    it    solidly.     To 
lueel    tin-,    tin-    operation    above    -u.on--.Ici1    could    hi 
proved    upon   by  laying  a   couple  of   inches  depth  ol 

i  rctc  on   the  trench   boll between   Ihe  boards  first 

embedding  the  pipes  in  Ibis. 

Probably   mosl   engii rn  would   prefer  to  follow  prect 

d,  nl    and    till    tin-    pipe-   joint    with   eelllelll    mortar   a-   well 


*?uj 


[;,V    -M 
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imbed  it  in  concrete.  It  is  doubtful,  however,  whether 
iv  would  be  enough  gain  in  this  to  be  worth  the  added 
The  wet  concrete  would  flow  into  the  joint  more  or 
anyway.  Further,  if  the  joints  were  not  filled,  the 
uble  with  ribs  of  hard  mortar  projecting  inside  the 
e  and  interfering  with  flow  through  it  would  be  ob- 

ted. 

Possibly  some  of  the  readers  of  Engineering  News 
v  have  already  tried  this  plan  of  laying  sewer  laterals 
1  if  so  we  shall  be  pleased  to  receive  the  record  of  their 
lerience.  We  can  well  understand  that  an  engineer 
o  should  attempt  to  introduce  even  so  simple  an  inno- 
ion  would  have  to  encounter  all  sorts  of  opposition 
im  plumbers,  property  owners  and  others;  but  the 
.ue  of  sewer  connections  which  will  be  water-tight, 
)of  against  clogging  by  the  roots  and  in  addition,  safe 
>m  injury  by  careless  trench  diggers  should  be  suf- 
ieutly  apparent  to  bring  about  its  use,  notwithstanding 
uaervative  opposition. 


!ie<al  (uavrs 

accident    on    the   Wabash    Rv., 


The   recent   disastrous 

used   by   the   striking   of    a    derailed    freight-car   body 

rainst  the  end  post  of  a   bridge  truss,  calls  attention 


rible  White  River  bridge  wreck  in  Vermont.  In  that 
wreck,  an  express  train  on  the  Central  Vermont  R.R. 
was  derailed  just  before  reaching  a  high  bridge.  The 
bridge  and  train  fell  into  the  gorge  below  and  were  set  on 
fire  by  the  car  stoves.  The  public  agitation  following  that 
disaster  was  chiefly  responsible  for  the  introduction  of 
steam  car  heating  and  the  abolition  of  the  car  stove.  That 
disaster,  with  some  other  notable  railway-bridge  accidents 
which  occurred  about  the  same  time,  was  also  chiefly  re- 
sponsible for  a  very  general  improvement  of  practice  in 
the  construction  of  railway-bridge  floors  and  guard  rails. 
In  an  editorial  discussing  the  White  River  disaster,  the 
late  A.  M.  Wellington  urged  the  general  use  of  outside 
guard  timbers  on  railway-bridge  floors,  extending  the  full 
length  of  the  bridge  and  flaring  outward  beyond  the 
bridge  portal  to  bring  back  into  line  any  derailed  wheels 
that  might  be  running  on  the  ties  and  about  to  drop  off 
the  ends  as  they  reached  this  point.  Mr.  Wellington  fur- 
ther suggested — and  this  is  the  point  which  seems  worth 
calling  special  attention  to  at  this  time — that  at  the  point 
where  the  flaring  guard  timber  ended  there  should  be 
a  heavy  oak  post  16  in.  square  and  set  8  ft.  in  the 
ground  with  its  top  4  ft.  above  the  rail.  Such  a  construc- 
tion was  then  standard  on  bridges  of  the  New  York,  On- 
tario &  Western  Ry.,  having  been  designed  by  the  late  J. 
E.  Childs,  who  was  their  Chief  Engineer  and  General 
Manager.     Regarding  this.  Mr.  Wellington  said: 


Plan  oi    Standard  Bhidg]    Postal  Guards  on  New   York,  Ontabio  &  Western   Ry..  L887. 

(With   masonry   collision   piers  added.) 


new  to  the  desirability  of  safeguarding  bridge  structures 

igainsl    accidents   of   this   sort.     A    correspondent    raises 

estion  whether  a  collision  strut  extending  from  the 

ad   post    to   a    connection    with    the   bottom   chord   a!    the 

lanel  poinf     would    have    prevented    tins    accident, 

nice  the  weakening  of  the  end   post  appears  lo  have  been 

ii     lateral    deflection   and    the   punishment    it    re- 

eived   I'r the  blow .  and    not    lo   bending  in   the   plane 

if  the  truss. 

It  eeius  worth  while  in  this  connection  to  call  atten- 
tion lo  a  suggestion  made  in  the  columns  of  ENGINEER- 
ING News,  more  than  •.'.">  years  ago,  ;,|  the  time  of  the  ler- 


Should  a   derailed   car  I"    so   far  out    or  place   .is   to   be  en. 
tlrely    uncontrollable    [by    the    Raring     guard     timbers     and 
guard   rails],  ii   will  strike  against    the   post,  break   the  coup 
linn  and   probabl]    be  so  checked   or   broken  up   that    no 
ih.-  wreck   will  reach  or  pass  the  abutment. 

In   the  discussion    which    followed   in   the  columns   of 
Engineering   News,  M.  J.  Butler  described  the  bridge 

guards  used  on  all  bridges  of  the  Ontario  &  Quebec  di- 
vision of  the  Canadian  Pacific  Ry.,  under  I'.  Alex.  Peter- 
son as  Chief   Engi r,      \   heavj    masonry  pier,  its  top 

■"•  ft.  *i  in.  above  rail  level  was  built  directly  in  front  .if 
the  bridge  end  post.  In  a  later  issue,  J,  W.  Schaub  de- 
scribed a  siuio'w  Ikii  similar  guard  pier  which  was  \i~<;\  in 


1140 


E  X  <;  I  N  E  K  Rl  x  G     N  EWS 


Vol.  71,  Xo.  21! 


the  designs  made  by  C.  Shaler  Smith,  for  all  his  impor- 
tant bridges. 

It  seems  to  us  that  this  discussion,  published  more  than 
a  quarter  century  ago,  is  well  worth  calling  renewed  at- 
tention to  at  this  time.  To  make  the  suggestion  clear 
we  have  redrawn  from  our  issue  of  Feb.  12,  1887, 
the  plan  of  the  standard  bridge  portal  guard  of  the 
New  York,  Ontario  &  Western  B.B.,  substituting  a 
masonry  pier  in  place  of  the  oak  post  shown  in  the 
original. 

Any  car  body  on  a  derailed  truck  which  is  so  far 
out  of  line  that  it  would  strike  the  truss  if  allowed  to 
continue  and  could  not  be  brought  back  into  place  by  the 
flaring  guard  timber,  would  strike  instead  this  masonry 
pier  and  expend  its  force  on  that  instead  of  knocking 
down  the  bridge.  By  making  the  side  of  the  pier  flaring 
as  shown,  the  car  body  striking  it  would  receive  a  glanc- 


ing blow  and  be  thrown  toward  the  center  of  the  track  i! 
stead  of  down  the  bank. 

Such  collision  piers  need  not  be  at  all  expensive, 
pier  4  ft.  wide,  12  ft.  long  and  10  ft.  total  height  fro 
foundation  to  the  top  would  contain  about  18  cu.yd. 
masonry  and  would  cost,  at  ordinary  contract  prices  pi 
cubic  yard  from  $50  to  $75.  By  delivering  the  stoJ 
directly  on  the  site  from  work  trains,  and  using  the  lab< 
of  section  gangs  to  build  the  piers  at  times  when  regul; 
work  is  slack,  the  cost  of  such  piers  could  be  kept  dow 
to  a  very  low  figure. 

It  seems  to  us  that  this  discussion  of  the  safeguards 
of  bridge  trusses  from  collision,  carried  on  by  distiii 
guished  engineers  a  quarter  century  ago,  is  well  wort 
consideration  at  the  present  day  by  those  who  are  respoi 
s;ble  for  the  safety  of  important  bridges  on  railways  ( 
heavy  traffic. 


...  .  ■■  .        „., 


otters  t< 


MI©5r@  A.Ib<D>uflft  Teir©dl<D=P2:>o®f 
Wood  Files 

Sir — I  note  with  interest  a  letter  from  Howard  l\ 
Weiss  in  your  issue  of  Feb.  5  relative  to  Australian  tur- 
pentine tree  piles.  I  have  had  several  years'  experience 
in  Australasia  with  wood  and  reinforced-concrete  piling 
and  especially  with  the  ironbark  tree  piles.  The  name 
"turpentine"  is  not  generally  used,  but  engineers  invar- 
iably speak  of  and  specify  this  tree  as  "ironbark,"  its 
common  name,  derived  from  the  fact  that  the  outer  ap- 
nular  rings  of  the  turpentine  tree  (which  's>  0I  course, 
a  eucalyptus)  are  exceedingly  dense  and  hard.  The 
ironbark  has  practically  no  bark  after  being  converted 
into  piles  and  from  experience  I  have  found  that  the  bark 
not  of  the  slightest  \>>f  in  resisting  marine  borers. 
I  have  supervised  the  driving  of  several  thousand  of 
these  piles  at  various  places  and  have  seen  many  more 
driven  and  in  service,  in  some  cases  after  30  years"  use 
iu  teredo-infested  waters.  I  know  personally  practically 
every  wharf  or  pier  of  importance  in  New  Zealand  where 
ironbark  piles  have  been  used,  and  in  not  a  single  in- 
stance were  the  piles  driven  with  the  bark  on. 
The   Wellington    (X.   Z.)    Harbor    Board    has  a    Bne 

equipment   of   pier-   and   wharvi mil:   approximately 

'i  ft.  of  berthage,  and  in  all  eases  the  ironbark  pilee 
(two  of  the  wharves  being  of  reinforced  concrete)   were 
led    with    yellow-metal    ship   Bheathing    from    the 
Lett,, in  to  high  water  mark. 

The  teredo  is  very  active  iii  the  warmer  parts  of  Aus- 
tralia, but  in  the  ports  to  the  south,  where  the  water  is 
iir.i   in  in  1 1   trouble  from  marine  borers  is  experi- 
i  land,  \.  '/...  the  piers  and  wharves  were 

ronbark  and  totara  pile     the 

...live  wood  similar  to  i  edai ,  bul  den  er 

...     Both  tl  in    much  superior  to 

oted    pine  oi    plain    red   cj pre<     pile  .    ye\    il    was 

•  mi  all  iieu  con 
ng   to  the  ".I   ol 


maintenance  against  the  teredo.     This  port  now  has  ver 
fine  concrete  wharves,  second  to  none  in  the  world. 

Mr.  Weiss  states  that  turpentine  ''is  almost  too  brit 
tie  to  be  used  for  fender  piling."  With  this  I  do  no 
agree,  as  this  wood  is  far  from  brittle,  although  its  resil 
iency  is  practically  nil.  This,  however,  is  more  thai 
compensated  for  by  its  very  great  strength. 

The  writer  designed  and  erected  a  reinforced-concreti 
wharf  in  Xew  Zealand  with  ironbark  fender  piles  whirl 
were  subjected  to  extremely  hard  service — the  wharf  in 
question  lies  behind  a  breakwater  partially  built  and  ex- 
posed to  the  heavy  sens  of  the  Pacific.  I  have  seen  ..n. 
steamer,  of  10,000-tons  displacement,  lie  on  the  weather 
side  of  this  wharf  during  a  heavy  gale,  and  the  n 
was  but  two  broken  fender  piles  out  of  a  total  of  98  in 
actual  contact  with  the  vessel's  side. 

As  regards  top  diameter  in  long  sticks;  it  is  quite 
to  obtain  60-ft.  turpentine  piles  from  20  in.  at  the  hull 
In  aboul    12  in.  at  t\\r  top.     This,  coupled  with  the  faci 
that   turpentine   piles   withstand   driving   far   more 
factorily   than   any   pine   will,   makes  the   turpentine   pile 
available  for  any  ordinary  work. 

It  would  be  interesting  to  know  whether  there  i.-  n 
timber  in  existence  which,  in  ability  to  withstand  marine 
borers  and  rough  usage  in  driving,  and  in  strength,  rivals 
the  i  urpentine  or  "ironbark." 

!•'.  II.  I'kw  kland, 
Bridge  Engineer,  Highway   Department 

Calcasieu  Parish.  La..  Ma\  3,  191  l. 

: 

V 

How    ttltae    AmnieirScsMni   Socnefty    of 
Civill  E.nag^5inieers  is  Coimftirofiled 

Sir  The  purpose  of  the  so  called  K refer  amendment 
to  the  eon  I  it  itlion  of  the  Vnioriean  Society  of  Civil  Bn- 
;■  iin  ers  (  increasing  I  he  number  ..I  genu  raphieal  di  trie! 
into  w  Inch  the  membership  is  di\  idod,  from  ",  In  1.1 1  wa  , 
quoting  the  explanation  by  the  Secretary,  made  ol  the 
A  nnual  <  lonveni  ion,  J  une,  1 9  I  3  ; 
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it  the  outlying  districts  are  geographically  too  large 
.     the    representatives    from    those    districts    do    not 

sent    any     special     community     in     some     cases      .... 

by]    adding   six    more    districts each    of    those 

ers  [of  the  Nominating  Committee  and  of  the  Board  of 

tion]  will  represent  more  nearly  a  constituency 
.     in    brief     ....      in    order    to    get    as    nearly    as 

}le  the  same  number  of  members  in  each  of  the  several 

cts. 

lis  is  an  official  admission  that  the  six  districts  did 

contain  "as  nearly  as  possible  the  same  number  of 

bers." 

le  tabulation   (Table  I)  of  the  distribution  of  mem- 

lip  among  the  various  districts  will  show  quite  clear- 

>\v  inadequately  the  present  districts   represent   nu- 

cal  equality  in  membership. 

E   I.     DISTRIBUTION   OF    MEMBERSHIP    IN    THE    AMERICAN 
SOCIETY  OF  CIVIL  ENGINEERS  (1913) 


total 
Note: 


1 
Total  Corp. 
and  Non-Corp. 
1434* 
927 
804 
1091 
788 
1013 
1232 

7289 
All   resident   memb" 


Corp. 
275* 
115 
73 
126 
102 
109 
186 


Corporate 
1159* 

812 

731 

965 

686 

904 
1046 

6303 


Relative  Corp.- 
Membership 
168.9 
118.4 
106.5 
140.7 
100.0 
131 .8 
152.5 


t  the  same  time  the  constitution  specifically  provides 
an  automatic  adjustment  of  this  inequality  without 
tirt  to  amendment.     These  provisions   are:    (1)    that 
l|  membership  in  six  of  the  seven  prescribed  districts 
I  strict   1   excepted)    shall  be  as  nearly  as  practicable 
■qual  number;    (2)    the  Board  of  Direction  is  given 
lority   to  make   this   equality   possible   and    (3)    an- 
ncement  of  this  division  to  secure  equality  of  mem- 
must  be  made  each  Year  before  Mar.   1    (Art.  VII, 
.1). 

'he  admission  of  inequality  is  officially  made,  the  con- 
atioual  provision  for  correcting  it  obtains,  hence  no 
■ndment  is  necessary.  Query — Why  were  the  amend- 
ts  allowed  to  go  to  a  vote?  Any  officer  of  the  So- 
y  whose  duty  is  to  "manage  the  affairs  of  the  Society 
conformity  to  the  provisions  of  this  constitution" 
Id  and  should  have  called  the  attention  'to  those  sub- 
ting  the  amendment  to  this  marching  up  the  hill  and 
nhing  down  again.  Think  of  the  time  and  energy 
t't  would  have  been  saved  thereby  ! 

La  to  the  assertion  that  by  increasing  the  number  of 
■  graphical  districts  from  7  to  13,  the  dominating  Com- 
I   the  Board  of   Direction  "will   represent  more 
■'  rly  ;i   constituency,"    no   argument    was   presented    by 
ing    this   amendment   and    none   was   advanced 
In    discus-ion   thereon    to  support    the  assertion, 
any  possible;  the  wish  is  father  to  the  hope. 
'"he  defeat   of   this    proposed   amendment    was   a    Fore- 
lie  conclusion ;  the  reason  or  reasons  therefore  are  now 
•  Hen!.      The   ino-t    apparent    is  general    apathy.      Con- 
•   Utional  amendments  are  obviously    not    in  order  until 
1' means  at  hand  are  exhausted;  not,  unless  hacked   up 
I  a  sustained  demand. 
It  should   also   he   apparent    to  anyone   tli.it    one  of   the 
i    tions  to  engage  the  attention  of  the  Board  of 
rection    i-   in  devise   -Mine  means  to  interest    the  mein- 
a  in  the  affairs  of  (h,.  Society.     Only  .Mi',   ,,f  the  mem- 

'uip  voted  on   i  ',„■  ni   amendment,  in  spite  of  \  ig- 

W  electioneering!     This  lack  of  interest  is  not  due  to 

mi  ed  districts  nor  could  it  be  cured  by  a  more 

ml  division.     On  the  othei  hand,  it  may  well  be  due  to 

| !|  ;|     i      i    frequent    complaint,    though    one 


never  appearing  in  the  Proceedings  of  the  Society. 
That  complaint  is  that  District  Xo.  1  ("territory  within 
50  miles  of  the  post  office  in  the  City  of  New' York") 
has  a  strangle  hold  on  the  Board  of  Direction. 

Let  us  see  what  truth  there  is  in  this  complaint.  There 
are  in  the  Board  of  Direction  30  members;  a  constitu- 
tional quorum  is  5;  all  the  meetings  are  held  in  the  So- 
ciety House,  except  that  at  the  Annual  Convention,  at 
which,  as  also  the  meeting  held  at  the  time  of  the  Annual 
Meeting,  a  quorum  is  9. 

If  from  the  List  of  Members  for  1913.  the  place  of 
business  or  residence  is  taken  as  indicative  of  the  dis- 
trict represented,  the  Board  stands  as  shown  in  Table  II. 

TABLE   II. 


District  No. 
District  No. 
District  No. 
District  No. 


1  —  12     District  No 5 —  4 

2 —  5     District  No 6 —    4 

3 —  0     District  No 7 —   3 

4—2         Total 30 

And  if  also  this  same  method  is  applied  to  the  attend- 
ance at  the  12  meetings  of  the  Board  for  the  last  So- 
ciety year,  it  will  stand  as  shown  in  Table  III. 

TABLE  III. 

Districts 12  3  4  5  b  7 

Attendance 84         25  0  13  7  22  0 

In  other  words,  out  of  a  possible  attendance  of  360, 
District  1,  in  1913,  had  84,  or  23.3%  :  out  of  actual  at- 
ti  n. lance  of  151,  District  1  had  8.4  or  55.6%. 

Setting  down  the  relative  corporate-membership  by  dis- 
tricts, and  against  it  the  relative  attendance  at  Board 
meetings,  there  appear.-  Table  IV. 

TABLE  IV. 

Districts 1  2  3  4  5  6  7 

Relative  corp.  member- 
ship     168.9     118.4     106.5     140.7       100       131.8     152.5 

Relative  attendance 

(actual) 1200         357.1         0         185  7        100       314  3         0 

-May  it  not  be  said  with  a  fair  degree  of  accuracy 
that  the  complaint  of  the  outlying  districts  has  some  ma- 
terial substance? 

J.  BoniNE  Weight, 
M.  Am.  Soc.  C.   B. 
301  W.  107th  St..  New  York  City.  Apr.  S,  1914. 


Tike  EH!iTici©irti&  Opersitlioim  ©f  §ew= 
ag»@  TtVea^siaeinitt  Woirks 

Sir — Tn  Engineering  News  for  Apr.  16,  I  noticed  a 
letter  on  "European  and  American  Ways  of  Operating 
Sewage  Treatment  Work.-."  which  is  a  subject  of  more 
than  ordinary  interest  to  me  at  the  present  time. 

It  has  not  been  my  pleasure,  as  yet.  to  \isit  the  United 
States  of  America,  and  to  inspect  your  most  recent  works 
'  I  sewage  disposal,  therefore.  1  cannot  express  anv  opin- 
ion of  value  on  the  procedure  in  the  State-.  A-  r, 
i  Ins  country,  I  do  claim  to  be  in  a  position  to  express  a 
very  definite  opinion  owing  to  m\  experience  tn  connec- 
tion with  Mime  of  the  most  extensive  plant-  in  England. 

Many  grievous  mistakes  have  been  made  in  the  past, 
and.  sad  to  say,  are  still  being  made,  an, I  were  it  n 
the  government  legislation  and  the  strict  supervision  of 
boards  tie  re  i  an  lie  bul  little  doubt  that  the  tend- 
ency would  he  for  local  authorities  to  display  a  certain 
amount  of  apathy  in  the  direction  of  caring  for  the  pub- 
lic health  of  the  community.     1  do  not  mean  to  suggest 

that  SUCh  apalli\  would  he  willful,  rather  would  it  he 
due  lo  an  utter  lack  of  appreciation  of  the  seriousness  oi 
the  quest  ion  at   issue. 
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It  may  be  that  in  America  there  is  no  Government  De- 
partment corresponding  to  our  Local  Government 
Board,  or  rivers  boards,  legally  constituted  with  authority 
over  large  watersheds.  It  might  be  suggested  that  no 
great  improvement  can  be  effected  until  such  authorities 
are  empowered  to  exercise  control  over  large  watersheds 
and  to  compel  cities  and  towns  to  construct  and  effici- 
ently  operate  works  for  the  disposal  of  sewage  on  strictly 
s<  ientific  lines. 

In  order  to  operate  works  on  these  lines,  adequate  su- 
pervision is  absolutely  necessary  and  in  the  long  run 
will  prove  most  economical.  It  is  no  exaggeration  to  say 
that  the  greater  percentage  of  modern  sewage-disposal 
works  fail,  or  partly  fail,  owing  to  lack  of  proper  su- 
pervision and  control. 

Numerous  instances  could  be  cited  where  modern 
sewage-disposal  works  are  operated  by  unskilled  work- 
men, year  after  year,  without  a  single  chemical  analysis 
being  taken,  with  the  result  that  in  course  of  time  addi- 
tional works  have  to  be  constructed  owing  to  bad  ef- 
fluents being  constantly  discharged  into  the  rivers,  where- 
as by  the  expenditure  of  a  comparatively  small  sum  per 
annum  on  chemical  supervision,  such  capital  expenditure 
would  be  unnecessary.  This  "penny  wise  and  pound  fool- 
ish" policy,  short  sighted  as  it  is,  is  probably  due  to  a 
complete  misunderstanding  of  the  problem,  and  the  rem- 
edy lies  with  the  state,  for  apparently  it  is  hopeless  to 
look  to  the  individual  for  any  improvement,  save  in  a 
few  isolated  exceptions  which  only  tend  to  prove  the 
rule. 

I  may  perhaps  mention  a  case,  one  of  the  largest  sew- 

n'ification   works   in  the  world,  i.e.,  that  of   Davy- 

hulme,  where  practically  the  whole  of  the  sewage  of  the 

city  of   Mam  hester   receives  treatment — the  engineering 

of  which   works   I   have  the  honor  to  hold* 

It  may  I"-  stated  emphatically  that  these  extensive 
works  could  not  remain  in  efficient  operation  were  it  not 
for  a  highly  scientific  staff  of  trained  chemists  and  bac- 
teriologists, under  the  control  of  Dr.  Gilberl  J.  Fowler, 
whose  oame  is  well  known  in  the  States,  and  also  an  ex- 
perienced stall'  of  skilled  mechanics  and  trained  workmen 
and  clerks  and  an  energel  ic  works  manager. 

I  have  come  to  the  conclusion,  after  most  careful  con- 

i  m  the  lighl  of  rei  enl  developments  on  sewage 

purification,  thai  if  a  sewage  works  is  to  operate  to  the 
bi  st  ad  and  sincere  cooperation  of  the 

chemist,  engineer  and  work-  manager,  in  control  of  their 
ective  departments,  is  absolutely  essential  to  the  well 
being  of  the 

In  the  first  place,  it  must  be  iggi  ted  thai  once  a  sew- 
age wo  ed  in  operation,  the  dul  ies  of  the  cngi- 
ii  importance,  save  w  ben  he  is 
called   i:  arises. 

The  "I"1"  the  chemisl  I  w  orka  man- 

For  cilieieni  operation. 

In  mo  •  ewage-disposal  works,  the  operations  consist 
of  the  following 

I.     Removal   of  heavj    Buspendi  ind    floating 

•.'.     Reduction  oi   finei  in  tanks. 

Oxidation  in  flit 
1.     I.'  i  the  final  effluent. 

Ta  1 1 1 .   ' . . ,      i 

conditioned  almost  entirely  by  il lo.it.  al   which  the 

BBcei tain 


whether   the   tanks  are  operating  efficiently,  analj 
the  crude  sewage  and  effluent  should  he  taken  at  defi]  I 
hours  of  the  day. 

The  works  manager  has  also  to  preserve  as  uniforn 
velocity  as  possible  in  each  tank,  in  order  that  the  set' 
ment  required  is  obtained. 

The  efficient  operation  of  No.  3  necessitates  the  carel 
analysis  of  samples  of  the  sewage  entering  and  leavu 
the  filters,  so  as  to  ascertain  whether  or  not  the  tilt 
are  becoming  overworked  and  losing  their  capacity. 

No.  4  also  requires  careful  observations  being  tali 
of  the  percentage  of  suspended  solids  in  the  final  eflhielj 

It  will  readily  be  seen,  therefore,  that  if  there  are  . 
means  for  carefully  examining  the  sewage  flow  throrJi 
a  works  and  compiling  data  obtained  from  day  to  dl 
the  operation  of  a  sewage  works — which  is  in  reality  vi 
delicate  and  unable  to  withstand  rough  usage-  must 
by  rule  of  thumb,  and  the  results  obtained  will  be  in  m 
eases  a  fitting  reward  to  those  responsible  for  such 
short-sighted  and  negligent  policy. 

The  Manchester  Corporation  Rivers  Committee  is  to  ■ 
commended  for  the  splendid  facilities  which  they  h:>. 
placed  at  the  disposal  of  their  chemist  for  research  wo: 
Manchester  may  not  have  benefited  as  much  as  she  i 
serves,  so  far,  by  what  she  has  done,  but  it  can  at  lei 
be  said  that  the  whole  civilized  world  has  received  e< 
siderable  help  and  guidance  from  what  has  been  broug 
to  light  in  the  laboratories  at  Davyhulme. 

Oswald  J.  Wilkinson-. 

Engineer  of  the  Manchester  Corporation  Rivers  Co 
mittee  for  the   Davyhulme  Works   Extension   Scheme. 

196  Deansgate,  Manchester,  England,  May   i.   L914 
v 

Tib©  GMcasgo  WateipoWorfcs 


Sir — I  was  much  surprised  to  see  in  your  issue  of  A] 
23,  the  article  on  "Needed   Improvements  in  the  Wfati 
Works  System  of  Chicago,"  by  W.  D.  Barber,  A.ssi 
Engineer,    Bureau  of  Engineering,  as  it  contains  mat 
misstatements. 

It  is  stated,  among  other  things:  "Another  great  defi 
in  the  Chicago  water  system  is  that  the  intake  ports  oi  t 
cribs  are  so  constructed  that  the  water  is  drawn  direct 
from  the  surface  rather  than  from  the  bottom  of  '; 
lake." 

With  the  exception  of  the  old  Chicago  Ave.  crib,  bui 
in  L865,  all  the  water-works  intakes  of  Chicago  ha 
their  intake  ports  located  a  few  feet  above  the  bottoi 
or  as  near  the  bottom  of  the  lake  as  is  practicable. 

There  are  no  radical  changes  in  either  the  distributi 

s.ste •  the  tunnel  intakes  contemplated  thai 

part ure    from    the    policy    adopted    many    year.' 
which  has  since  been   followed,  and  which   Mr.   Barber 
his  article  .-.'ems   to  bring  out    as   a    new    idea.      From  " 
report   on   the  "Water  Supply   System   of  I  'hieago  "  | 
I, -died    in    I'm;,   :,Ml|    widely   distributed,   the    following 
quoted  i  from  p.  16) : 

Tin;     I  lovoloi el     of    I  he    SyNtoin    ..i     Watoi      M 

the   i  Imv   «  lo  ii   i  In    i  'In.  ;ie..  1 1  >  (lriiullc  I'n.,    in    in  10,   - 

i       I  if  ii    mil,.  ..i    I « ..  ..|    I  hi  rod -mil    lei  crvl 

mn  Ins,     I  ho     pi pc     n>    loin     Inn      luul     n     »lmll 

ill      -I     mi, i. Mil     to     I  lie    l.lllnpoi;       plain  I  I'l I  ieiieil     tow  "    I 

.   ill       of     I      I   oil     Olllj       Mllill      1 1 1 1 1  e  M     I1H     H  .'I  0     111  I 

rutun  '  Iiiwni     iiiul    ■ 

ii,      ivntoi      nee!  ■■  i  •  in  ,     n n il     ul  toi  «  art    ■• 

,..     .  a   to   thi    ell       had    d th<      u  mi       Shoi  i    IkIUi 


* 
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the   state    of   finances    prevented    any    other    course. 

em   was   added    to    gradually,    without    any    thought 

being  given  to   a  possible  amalgamation  of  the  va- 

ems. 

the    space    of   a    few    years'    time    all    these    plants 

s  were  voted   as  part   of  the   city   of  Chicago,   and 

one    intelligently    laid    out    and    developed    system, 

had    on    its    hands    a    number    of    these    independent 

Each    part    of  the    greater   Chicago    grew    rapidly    in 

1  and    manufacturing   establishments.      The   City   En- 

ho   was    placed    in    charge    of    all    these    plants,    had 

other    duties.      New    additions    had    to    be    planned 

jted    continuously.      The    water    fund    was    diverted 

ids  of  purposes.     Is  it  any  wonder  if  the  now  great- 

m    of    water-works    in    the    world    is    not    an    ideal 

cations  of  the  pumping  stations,  several  of  which 
ted  on  the  eastern  boundary  of  the  city,  on  Lake 
would,  of  course,   have  been  different  had  this  vast 

en  planned   all  at  once.     Likewise   the   pipe   system. 

iably    underestimated    growth    of    the    city,    in    both 

population;  the  feverish  haste  with  which  additions 
e  planned  and  executed  in  order  to  meet  the  con- 
rowing  demands,  the  defects  in  organization  of  the 
I  departments,   the  uncertainty  of  the  future  trend  of 

in  population  and  manufacturing  centers,  made  it 
i  impossible  and  beyond  human  intelligence  to  plan 
em  for  a  metropolis  of  many  millions   of  people. 


to  the  article  in  question,  but  I  believe  that  what  has  been 
said  is  sufficient. 

John  Ebicson,  City  Engineer. 
City  Ball,  Chicago,  May  I,  1914. 


<QUE3RHE^ 


H.  L.,  Norwood,  Ohio,  writes:  "Do  any  of  the  readers  of 
"Engineering  News"  know  of  a  device  whereby  on  a  railway 
curve  which  intersects  another  track,  the  outer  rail  may  be 
given  superelevation  in  the  usual  manner  so  that  trains  may 
run    over    it    at    high    speeds?" 


rgestt 

ay,    11 « 

The  Hamburg-American  liner  "Vaterland,"  the  largest 
vessel  afloat  or  projected,  left  Hamburg  on  her  maiden 
voyage  on  May  14  and  reached  New  York  on  May  21. 
The  "Vaterland"  is  950  ft.  long,  100  ft.  in  beam  and  has 


I '1  Buch  a  system  been  planned  from  the  beginning:, 
tjiticm  would  have  been  utterly  impracticable  from  a 
:     point   of   view. 

Jon  p.   10  1  stated  : 

populated    and    level   districts    it    will    be    found 
pnomical  to  have   pumping  stations  a   few  miles  apart 
large    units    supplying    greater    :ireas. 

!  - i 1 1 1  •  ■  1  became  connected  with  the  water-works 
i  Chicago,  I  have  advocated  and  carried 
pi  inciples  that  il  r.  Barber  brings  out  as 
.  except  as  to  his  limiting  the  capacity  of 

al t   50,000, gal.   per  -.'I   hr.,  which 

led  out  would  at   this  time  require  between  20  and 

i  our  present    10  or  15. 

I  "it*  who  has  given    the   subject   some  study  knows 

en  is  an  ci  onomii  al   limit   as   to  the  capacity  and 

pumping  stations  in  a  large  city,  and  the 

ie  given  careful  consideration  for  each  par- 

ttse.      I    believe   lhal    the   rela!  ion  of  the  number, 

npacit'    of   pumping   stations   to   the   main 

tein    (  if  we  except    stat  ions   located   along 

•nearly  in  the  history  of  Chicago)   approaches  as 

to  the  ecoi ifal    limit    as   the  conditions   would 

'■      All    our   pumping   stations    for   years   past    and 
BOntcmplated   new    stations  arc  placed  inland  and 
>   itj   tunnels,  a  thorough  study  of  the  sit- 
! "'"i ■  ■  made  in  eai  h  i  it 

h  more  that  could  be  said  with  reference 


a  tonnage  of  58,000.  On  account  of  the  100-ft.  beam,  she 
possesses  the  unique  inability  of  passing  through  the 
Panama  locks,  which  arc  1000x100  ft.  in  plan. 

The  construction  of  the  vessel  was  commenced  in 
September.  1011,  in  the  yards  of  Blohm  and  Voss,  Ham- 
burg, and  was  launched  Apr.  :!.  1913.  She  has  a  double 
bottom  and  a  double  skin  extending  well  above  the  water 
line.  Her  hull  is  divided  by  both  longitudinal  and  trans- 
verse bulkheads  and  particular  attention  has  been   paid 

10  the  lirepi-ooting  of  the  structure  as  well  as  the  tire- 
protection  of  the  entire  vessel.  There  are  life-boats  cap- 
able of  carrying  the  entire  ship's  company,  a  possible 
maximum  5300  persons.  Frohm  anti-rolling  tanks  have 
l»  en  added  to  her  equipment. 

The  ship  i-  driven  by  four  screw-propellers,  geared  to 

four  steam  turbines.    Her  trial-trip  sp I  was  26.3 

but  it  is  not  intended  to  inter  her  for  the  transatlantic 
record.  Together  with  the  slightly  smaller  "Imperator," 
until  now  the  record-size  ship,  the  "Vaterland"  will  be 
used  by  the  Hamburg-American  line  for  its  highesl  class 
t  ransat  lanl  ic  express  sen  ice. 

Increased  i  -■■  of  \npimit  in  the  United  States  Is  shown 
by  the  annual  reporl  of  the  General  Asphalt  Co.  for  the  year 
ending    Apr,    SO,    1914.     The    total   amount    of   asphalt    sold    by 

ii ompanj     last     year,     Including    both    Trinidad    and     Ber- 

mudez  asphalt,  and   Trinidad   liquid  asphalt,   was   321,222   tens. 

1 1  i '   i  he   total      ili       nrere    onlj     1 92,64  I    tons. 


in  a 


ENGINEERING     NEWS 


Vol.  71,  i , 


, 


.EH    ¥( 


>rirmini(dlo  Eimveipftedl  SnpJhoir,, 


By  Burt  A.  Heixly* 


SYNOPSIS — Describes  the  design  and  construction  of 
li  miles  of  72-  to  62-in.  riveted-steel  siphon  forming  a' 
yatt  of  the  City  Trunk  Line  from  the  lower  end  of  the 
Los  Angeles  Aqueduct  to  the  city  of  Los  Angeles.  The 
siphon  has  a  maximum  working  head  of  260  ft.  and  a 
maximum  carrying  capacity  {above  the  first  branch)  of 
150,000,000  gal.  a  day. 

On  Apr.  27,  began  the  testing  of  the  San  Fernando 
steel  inverted  siphon,  the  most  important  section  of  the 
City  Trunk  Line,  the  especial  function  of  which  is  to 
convey  a  supply  of  domestic  water  from  the  outlet  of  the 
Los  Angeles  Aqueduct  into  the  City  of  Los  Angeles.  The 
initial  operation  of  the  siphon  makes  possible  the  turn- 
ing of  a  portion  of  the  aqueduct's  flow  into  the  Los 
Angeles  River  by  which  means  the  municipality,  through 
this  short  cut,  on  or  about  May  2,  received  into  its  dis- 
tribution mains  the  first  of  the  Owens  River  supply  for 
which  it  has  expended  in  excess  of  $25,000,000  and  nearly 
a  decade  of  onerous  work  on  the  part  of  its  servants. 

The  completion  of  the  siphon  across  the  San  Fernando 
Valley  under  satisfactory  conditions  offers  opportunity 
for  a  description  of  the  methods  and  materials  by  which 
this  important  section  of  the  work  begun  in  August, 
1912,  was  made  ready  for  operation.  The  expenditure 
for  this  large  siphon  work  alone  approximates  $675,000. 

In  explanation,  it  should  be  stated  that  the  mouth  of 
the  aqueduct  lies  25  miles  in  a  bee-line  to  the  northwest 
of  Los  Angeles  and  the  City  Trunk  Line,  as  it  is  called, 
i  i in  first  of  the  several  proposed  lines  of  distribution 
v  liirb  has  been  placed  under  construction.  For  this  line, 
comprising  26'  miles  of  open  and  closed  conduits,  tunnels, 
reservoir-  and  pipe  Hues.  $1,500,000  was  voted  at  a  gen- 
.  fg]  election  held  Apr.  L9,  1913.  The  work  was  in  prog- 
i.  before  this  time  with  fund's  from  the  revenues  of 
the   water   department.      It    is   expected   that  aqueduct 

V/ater  will  be  delivered   into   LOS  Angeles  through  the  full 

kh  of  26  miles  about  the  hi-i  of  May  or  the  middle  of 
June.  In  length,  this  one  siphon  exceeds  the  aggregate 
length  of  all  the  steel  siphons  of  the  aqueduct,  although 
ij  is  of  smaller  diameter.  It-  office  is  to  deliver  water 
from  the  gate  tower  of  the  Lower  San  Fernando  Dam 
(three  miles  below  the  outlet  of  the  aqueduct)  to  the 
north  portal  of  the  Franklin  'runnel,  where  the  City 
Trunk  Line  pierces  the  crest  of  the  Santa  Monica  moun- 
t;  in  range,  [m  hiding  the  5  10  ft.  of  72-in.  concrete  pipe 
through  the  Lower  San  Fernando  Mam.  the  total  length 
61   ft.  or  a  little  over  12  miles.    The 

diametei   range    fr 72  to  62  in.     lis  inlet  elevation  al 

!  ernando  gate  tower  is  1075  it.  above  sea 

pith  the  hydraulic  grade  at   1134  ft.     At  its  lowest 

point,  where  it  crosses  the  I ."     \ ngele    River,  the  eleva 

don  i    616  ft.  and  it    outlet  in  the  Franklin  tunnel  is  at 

l  :  '  i .    The  ma » imuru  woi  I  ing  bead  i     '•'ll  ft 

Primaril) ,   i  be  irl   of   the  Citj    Trunk 


i  . 


Line,   is  designed  to  convey   water   into  the  C 
office  in  reality  is  much  broader  than  this. 

Design*  of  the  Siphox 

In  designing  the  City  Trunk  Line,  the  San  Fn 
siphon  was  figured  at   its  inlet  for  a  capacity  o 
miner's  inches.     Of  this,  2000  miner's  inches,  or '!,( | 
000  gal.  daily,  was  assigned  as  a  full  allotnn 
Angeles  City  which,  with  the  present  supply  of  I 
000  gal.  from  the  Los  Angeles  River,  it  is  estinia 
provide  a  sufficient  supply  for  the  city  within 
limits;  2000  miner's  inches  was  assigned  as  a  h 
ply  to  the  Cahuenga   District,   that  region  1\ 
southwest  of  Los  Angeles,  sloping  from  the  San 
mountains  to  the  sea  and  now  being  laid  out 
villa   estates;   1000   miner's   inches   was  assigi 
lnglewood  district,  lying  to  the  south  of  Los  Ang 
being  built  up   with  small   homes;    1100  mini 
was  assigned  to  the  Glendale  District  for  the 
ties  of  Burbank,  Glendale,  Tropico,  Eagle   Ft 
Pasadena  and  Bairdstown,  lying  to  the  northwes 
and  northeast  of  Los  Angeles,  and   1575  miner" 
was  assigned  to  the  Providencia  District  as  a  In 
ply  to  that  territory  lying  on  either  side  of  the  > 
nando  siphon.     The  full  supply  was  figured  at     I 
iy2  acres  and  the  half-supply  at  1  in.  to  15  a 
Exg.  News,  Dec.  29,  1910,  for  explanation  oi 
assignment.)      Where  half-supply  is  assigned 
try  is  sparsely  settled  and  it  is  assumed  that,  « 
time  demands,  duplicate  lines  can  be  run  with  ei 
saving  over  expenditures   for   full   supply   at 
These    assignments    make    provision    for    7675 
inches  average  flow.  Approximately  50',','   excess  n 
added  to  provide  for  peak-load  consumption  i 
hot  summer  dry  months  of  this  region,  bring 
pacity  of  the  siphon  to  11,500  miner's  inches  at  tli 
or  in  round  numbers   150,000,000  gal.  in  '.'I  hr.    - 
versions  are  made,  the  diametei'  of  the  siphon  if 
tionately  decreased  until  at  the  outlet  the  eapai 
miner's   inches.      I'.y   shutting  all   the  outlet  gates 
siphon,    however,    this    may    he    increased    to    nn   ijl 
flow  of  about   9000  miner's  inches. 

The  first  31,523  I't.  to  the  diversion  for  tin 
District  is  of  72-in.  diameter,  with  a  graduii 
to  62  in.   in  diameter,  as  shown  on  the  profile. 

The  siphon  carries  the  high   velocity  of  an  aver 
8    It.    per  see.,   due    to    the   sleep    hydraulic  slo] 
lii    101)0.      The    line    is   not    designed    lor    full 
lire    for   reasons  of  expense,    hut    is  constructed  f*  I 
press ure   up   to   the   maximum   hydraulic  grade  hi" 
ii    I'm  lor  id'  safety  ol    four,  or    15,1100    II..   per 
mum  pressure  on  a  uet  sect  ion, 

(  'o\i  i;i  I  I     A.PPRO  veil 

lleforc    entering     upon    n    detailed    de  eription    ' 
i.  elwork,   with    » bii  h    Ibis   article   is   mainly  com 
i  i   reference  will  he  made  to  the  510  ft.  of  en  li 
I  i    the   How    1 1< mi    the  gale   lower   throng 


ay 
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ver  San  Fernando  Reservoir.  The  slope  is  here 
ith  an  inside  diameter  of  72  in.,  the  thickness 
icrete  at  top  and  bottom  is  12  in.  with  18  in. 
ring  line.  A  1 :  5y2  mix  was  used,  the  gravel 
1  washed. 

jnforcement   varied.      Beginning   at   the   tower, 
•erse  reinforcing  consisted  of  %-in.  round  iron 
ed  6  in.  c.  to  c,  this  interval  being  gradually 
to  91/2  in.  at  a  distance  of  130  ft.    For  the  next 
here  the  pipe  will  underlie  the  dam,  the  spacing 
a.  c.  to  c.  on  account  of  the  deeper  covering; 
uiiing  at  91/*,  the  spacing  was  gradually  reduced 
at  the  point  of  entry   from   the  dam   and  the 
th  the  steel  pipe.     The  longitudinal  reinforcing 
of  %-in.  round  iron  spaced  2  ft.  c.  to  c. 
g  from  a  point  15  ft.  from  the  end  of  the  steel 
concrete  pipe  was  gradually  increased  in  thick- 
extended  so  as  to  embed  the  steel  pipe  for  a  dis- 
S  ft.  in  a  poured  heavy  mass  concrete  anchorage 
ft.  thick  on  all  sides.     This  serves  to  hold   the 
e  securely   in   place    and    is   heavily   reinforced 
ely  by  %-in.  twisted  iron  rods,  6  in.  c.  to  c,  and 
Dally  by  rods  of  the  same  diameter,  18  in.  c.  to 
e  middle  point  of  the  anchorage,  an  old  6xi/2-in. 
y  rubber  belt  was  wrapped  once  around  the  pipe 
prevent  any  possible  leakage  in  case  the  bonding 
Teak.     Up  to  within   18   in.  of  the  end   of  the 
B,  the  concrete  anchorage  forms  a  perfectly  flush 
I  h  the  steel  but  from  there  on  the  steel  pipe  ta- 

,t  at  its  end  there  is  a  P/2-in.  space  between 
|l  concrete.  This  space  was  formed  with  wooden 
,u  U1  dry,  which  have  been  left  in  place  to  form 
j:ly  tight  joint.  Should  leakage  ever  occur,  they 
removed  if  necessary  and  the  joint  calked  and 
with  cement. 

3  outlet,  as  soon  as  the  pipe  has  been  given  time 
manent   position,   the  transition  to  tunnel 
landled  in  a  similar  manner. 
Steel 

of  single  sheet  construction.     Steel  for 
.in.  1  rivets  "as  all  made  by  the  basic  openhearth 

The  lengths,  diameters,  thicknesses  and  rivet- 
shown  in  the  accompanying  table: 

Diameter,         Thicknea 


ft. 


Longitudinal 
riveting 
Double 
Ti  Iple 
Triple 
Triple 
Triple 
Triple 
Triple 
Triple 
1  louble 


|si b  are  included  in  the  above     All  circumfer- 

n-  were  single  riveted. 

f,,r  the  pipe    (aboul   8260   tons)    were  opened   by 

Public    Service    Commissioners,    Oct.    25, 

■  Bidders  were  given  the  alternative  of  submitting 

Ihcr  the  plates  fabricated  at  the  shop  or  on 

ie  in  24-ft.  sections,  delivered  at   the  side  of  the 

Icrnte  the  work  and  provide  for  early  delivery 
iterinl,  the  coiitnicl  was  di\  ided.  The  Riter 
Co.,  of   Pittsburgh,   IVnn..  was  awarded   the  con- 

|ir fabricated  material  for  all  the  6K-,  66-  and  61  in. 

ulli    rivets,  nn  estimated    12 19   tons   delivered    at 


Leetsdale,  Perm.,  for  $141,065.  To  the  Lacy  Manufac- 
turing Co.,  of  Los  Angeles,  was  awarded  the  contract  for 
all  the  72-  and  62-in.  pipe  in  24-ft.  sections,  with  rivets 
for  circular  round  seams  delivered  at  the  trench— an  es- 
timated tonnage  of  4011  tons  at  a  price  of  $281,700. 

The  Eiter  Conley  Co.  deli.ered  the  plates  at  its  factory, 
rolled  to  true  cylinders  while  cold,  beveled  for  outside 
calking,  sheared  and  punched,  and  with  the  edges  of  the 
longitudinal  seams  where  they  project  under  the  round 
seams  carefully  scarfed.  The  plates  were  then  nested  on 
flat  cars  and  shipped  in  carloads  of  from  40,000  to  60,- 
0O0  lb. 

The  Lacy  Co.  delivered  the  plates  on  the  ground,  as 
already  stated,  where  they  were  riveted  by  that  company 
into  four-ring  sections,  painted  and  turn' -.1  over  to  tin 
construction  force  of  the  city. 

The  pipe  line  is  built  of  lap  joints  with  alternate  inside 
and  outside  sections,  the  14-  and  W-in.  plate  being  5  ft. 
97/8  in.  and  the  %-in.  plate  being  5  ft.  9%  in.  long. 

The  Hartford  Boiler  Standard  specifications  for  rivet- 
ing were  employed,  with  the  efficiency  of  the  joints  rang- 
ing from  72  to  80%.  All  rivets  were  cone  headed  and  of 
full  diameter;  %-in. .rivets  being  used  on  the  ^-in.  and 
,%-in.  plate,  with  1,',-in.  open  holes,  and  %-in.  rivets  for 
the  %-in.  plate,  with  if-in.  open  holes. 

Field  Construction 

As  in  the  construction  of  the  aqueduct,  all  the  work 
was  performed  by  day  labor  under  the  direction  of  the 
city's  engineers. 

Upon  the  arrival  of  the  steel,  it  was  unloaded  at  two 
railroad  sidings,  best  located  geographically  for  reduc- 
tion of  haul,  and  from  these  points  was  loaded  in  nests 
of  two  rings,  6  rings  to  the  load,  and  hauled  by  four- 
mule  team  to  the  line  of  the  survey.  The  average  haul 
was  approximately  three  miles,  with  a  cost  of  25c.  per  ton- 
mile. 

Two  camps  were  established  :  one  at  the  intake  of  the 
siphon  and  the  other  midway  between  the  two  ends,  each 
under  the  direction  of  a  field  superintendent  and  both 
camps  working  southward.  These  .amps,  each  prepared 
to  accommodate  up  to  225  men,  were  conducted  by  the 
city  which  furnished  well  made  bunk  houses,  and  excel- 
lent meals  at  25c.  each.  (See  Fig.  1  for  view  of  typical 
.-amp,  p.   11  t6.) 

The  excavation  was  performed  by  two  Model  iO  Mar- 
ion steam  shovels,  equipped  with  standard  jacks  and  extra 
long  booms  25  ft,  in  length  (Fig.  2).  The  dippers  used 
M.re  of  %-cu.yd.  and  P  i-cu.yd.  capacity. 

The  depth  of  the  trench  ran  about  9  ft.,  or  sufficient  to 
give  a  covering  to  the  pipe  of  iron,  3  to  1  ft.  The  trench 
(  as  as  narrow  as  the  shovel  could  dig,  varying  from  9 
to  11  ft.  The  soil  was  of  a  sandy  character,  which  made 
easy  excavation,  the  progress  varying  from  125  to  225 
ln.'ll.   per  day.     No  .ribbing  was  found  necessary  and 

although    there   were    fiv.pieiit    .ave-ins.   the]    Were    nol    of 

a  serious  character.  In  one  stretch  ^  1800  ft.,  where  the 
soil  was  firm,  the  depth  of  cut  extended  to  23  ft.  Here 
the  shovel  dumped  the  spoil  at  the  side  of  the  trench 
where  it  was  carried  back  out  of  the  way  by  two-horse 
scrapers.  Cosl  of  trenching  averaged  from  25  to  30c. 
p(  r  |m.ft.  Backfilling  was  done  with  teams  and  Fresno 
Bcrapers,  each  gang  on  an  average  doing  L50  ft,  per  day. 
This  eosl  averaged  about  L8c.  per  ft. 
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Fig.   1.     Typical  Camp  Run  by  the  City  of  Los 

Angeles  on  Siphon  Construction  for 

Water-Supply 


Fig.    3.     A    Fouk-Ring    Section   or  "Tank"  o 
Edge  of  the  Ditch  of  the  San  Fekn 
Siphon 


The  air  equipment  consisted  of  one  Clayton,  two-stage, 
tpndem  air  compressor  of  a  capacity  of  200  cu.ft.  of  free 
air  per  minute  delivered  under  100  l!>.  pressure,  situated 
at  the  intake  end  of  the  siphon;  one  two-stage  Ingersoll- 
Rand,  of  a  capacity  of  700  cu.ft.  of  free  air  per  minute, 
delivered  under  100  lb.  pressure,  situated  at  the  Midway 
camp  and  a  third  compressor  of  the  same  make  and  ca- 
pacity placed  about  1000  ft.  from  the  outlet.  The  Clay- 
ton was  driven  by  a  75-hp.  motor  and  the  Ingersoll-Rands 
by  100-hp.  motors,  the  generating  current  being  supplied 
from  the-  transmission  lines  of  the  Edison  Co.  The 
Lacy  Co.  for  a  while  operated  a  gas-engine  compressor 
on  its  work  but  later  purchased  air  from  the  city  on  a  pro 
rata  basis. 

Of  the  city  compressors,  only  two  were  in  use  simul- 
taneously,  for  the  inlet  camp,  on  moving  to  the  center  of 
the  Lacy  job,  discontinued  use  of  air  from  the  Clayton 
and  took  its  supply  from  the  Midway  Ingersoll-Rand 
compressor,  three  miles  away,  whereupon  the  Midway 
camp  moved  south  ainl  look  its  supply  from  the  Ingersoll- 


b'anil  near  the  outlet.  Air  was  supplied  from  ll  j 
ton  through  three  miles  of  2-in.  standard-screii 
pipe.  From  the  compressor  at  Midway,  air  was 
south  through  20,000  ft.  of  1-in.  standard-screw 
as  the  Los  Angeles  River.  From  here,  a  '.'-ii 
si  rew  pipe  was  carried  on  to  the  outlet,  a  distance 
miles    and  operated  from  the  outlet  compressor  ci J 

Riveting 

On  the  Lacy  job,  it  will  be  sufficient  to  dismiss 
scription  with  the  statement  that  the  21-ft,  or  fo 
sections  were  riveted  in  the  trench  under  the  sai 
oral  plan  as  that  described  in  the  following  for  th| 
Conley  steel. 

The  steel  from  this  company,  it  will  be  reme 
was  delivered  in  the  finished  plate.  On  the  I'al 
of  the  pipe  from  one  to  three  riveting  gangs  wei 
constantly  at  work  under  the  direction  of  a  inch: 
man.  Each  gang  consisted  of  one  driver  at  $3.1 
heater  at  $3;  one  calkcr  at  $1;  one  bucker-up  at i 


Flo.    ".      Si  i   |  m    Smo\  EL  WITH     '■' 
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one  sticker  at  $2.50,  for  an  8-hr.  day.  Sometimes,  a 
:r  and  a  helper  at  $2.50  per  day  were  used  on  the 
,le.  The  riveting  crew  was  capable  of  laying  from 
to  175  ft.  of  completed  pipe  in  the  trench  per  day 
was  marly  always  directly  in  the  rear  of  the  shovel. 
ie  regulation  riveting  tools  were  used  with  the  ex- 
on  of  the  hold-ons  which  were  built  on  the  ground. 
;e  consisted  of  3-in.  galvanized  pipe,  12  in.  in  length, 
i  little  longer  than  the  manufactured  article,  in 
r  to  get  a  lunger  stroke,  fitted  with  a  piston  plunger 
et.  In  calking,  a  fuller  tool  was  used  to  drive 
metal  down  to  the  sheet  and  then  a  square  tool  to 
■  it  in.  This  gives  a  much  more  satisfactory  job 
where  only  the  fuller  is  used. 


vent  tn  the  driver,  30%  to  the  heater,  20%  to  the  bucker- 
up  and  209?   to  the  Bticker.     Upon  a  hammer  test  show- 

Lng  any  \ibration  of  a  rivet,  it  was  marked  by  the  in- 
spector, taken  out  and  replaced  on  the  time  of  the  rivet 
gang.  While  the  men  were  paid  monthly,  the  bonus  per- 
iod was  marked  up  every  ten  days.  Men  mi  the  job  for 
less  than  a  ten-day  period  received  no  bonus,  except  that 
if  a  man  were  taken  sick  or  injured  through  a  condition 
of  the  work,  if  he  was  transferred  to  another  gang  or 
oilier  work,  or  if  there  were  interruptions  or  stoppage  of 
power,  material  shortage  or  causes  for  which  he  was  not 
lesponsible.  In  such  case-,  the  bonus  was  paid  on  a 
pro  rata  basis.  The  bonus  system  brought  the  best  out 
that  was  in  the  men;  kept  this  (independable  class  of 


Fig.  1. 


Stiff-Leg  A.-Frame  Derrick  ok  Wheels  and  Movable  "Rails  Lowerin< 

s  w  Fernando  Siphon 


Four-Ring  Section  of 


ites    were    riveted    into    four-ring    sections    or 

the  side  of  the  trench    (Fig.  3).     This  was 

inl  to  be  aboul  as  long  a  section  as  could  he  handled 

leniently.     Il  balanced  handily,  the  long  seams  were 

111  and  tin'  sections  could  lie  rolled  as  the  Work 
'id  seams  progressed.  By  riveting  the  metal 
1  "tanks"  mi  the  trench  side,  the  digging  of  hell  holes 
greatly  reduced.  One  gang  would  rivel  together  mi 
iverage  of  from  12  In  l"i  rings  per  day.  In  the  trench, 
average  day's  work  was  seven  round  seams.  All  riv- 
wei'c  dri\  'ii  from  the  outside  of  the  pipe. 

Bonus  Systi  u 

iS  on  (he  aipiediH  1.  the  bonus  system   for  riveting  was 

•loyod.    This  amounted  to  $1.7fi  per  I1"*  (or  all  over 

rivets  driven   in  an  eiriil  -hour  day.     Of  this,  30* , 


laboT  close  mi  the  job  and  good  workmen  constantly  seek- 
ing their  places.  Moreover,  the  men  themselves  weeded 
mit  those  ill  the  gang  who  could  nut  or  would  not  hold  to 
the  pace  and  considerable  rivalry  was  excited  between  the 

gangs  for  the  largesi  and  cleanest  work  done.  The  largest 
number  of  rivets  driven  in  a  single  day  by  one  man  was 
1800  livo-oighth-in.  rivets.  This  was  at  trench  side  under 
favorable  conditions.  The  average  ranged  around  1200 
rivets  in  s  hours. 

The  section,  were  h.cied    ,,,!,,  t|„.   trench   by  means  of 

;    A-frame    derrick    (Figs.    3    and     I) 

mounted  on  wheels  and  running  mi  a  movable  track,  and 

were   there   holled    up.   the   bolting-up  gang  being   able   to 

do   as   high    as    100   to   600    ft.    per   day.   The    pipe   was   laid 

with   the  longitudinal  seams  upward    (Fig.  B),  ii   being 

found  mi  aqueduci   work   that    most  of  the  leaks  occurred 


1 1 48 


ENGINEERING     NEWS 


Vol.  71,  Xo. 


v/here  the  three  seams  come  together.  In  the  trench  riv- 
eting, the  rivets  were  heated  on  the  outside  and  put 
through  "drop-holes" — a  lV^-in-  hole  through  the  top, 
which  was  afterward  filled  up  by  a  riveter  who  used  a 
lhtle  hand  forge. 

There  are  both  horizontal  and  vertical  angles  in  the 
pipe  but  for  these  no  special  construction  was  required. 
On  curves  where  the  radius  was  as  large  or  larger  than 
a  6°  railroad  curve,  the  pipe  was  manipulated  in  the 
trench  to  the  desired  degree  with  a  little  Teaming  of  the 
rivet  holes.  Other  angles  were  made  in  local  shops  and 
fitted  into  the  places  assigned  them. 

Painting 

Water-gas  and  coal-gas  tars  were  the  preservatives  em- 
ployed in  painting.    The  choice  of  this  material  was  made 


Fio. 


Ban  I-'i.i;\  indo  Siphon 


ii;  the  belief  thai  eh I  and  best   material  to 

be  had.    I  n  the  use  <  is  found  thai  thi 

attai  ked   rusl   and  e1  en   mill     i  ale, 

I  hung  well  and  thai  >  :  !    i  cleai :tal 

This  of  crude  oil 

.,   the    manufai  ture   of   watei  ga  ,    the    lampblack 
dented  to  ini  andc  i  em  |  to  dei  ompo  i   the    team.  It 
■.mi  the  I  tan  ■  i    Ele<  tri  irlond 

nd  co  i  laid 
.,1.  The  i  bal  tar,  which  i-  df  mui  h 
in  the  water  ■'■>-  tar,  wa     pun  ha 
I.,      -.  |0c.  per  "'I-   ii.  .  arload  lot J.  being  \m 

i      ||  ,  i      :.  i  i .     t  coi 


One  gallon  of  tar  covered  approximately  200  sq.ft.i 
pending  somewhat  on  the  condition  of  the  weather, 
coat  of  water-gas  tar  and  then  two  coats  of  coal-tar! 
applied  inside  and  outside.     The  application  was  1 
with  Xo.  4   Knot  Adams  roof  paint  brushes,  which 
found  by  experience  to  he  best  suited  to  this  work. 
man  at  $2.25  per  day  under  ordinary  conditions 
give  one  coat  to  three  "tanks"  inside  and  out  in  an  e  | 
hour  day. 

The  tar  was  usually  applied  cold,  excepting  on 
days,  when  some  little  heating  was  necessary,  and  the 
plications,   again   depending  on   the   weather,   could 
low  one  another  from  24  to  36  hr.  apart.  All  painting 
done  at  the  side  of  the  ditch  and  the  pipe  on  beii  s 
in  the  trench  was  then  gone  over  again  at  the  round  >  | 
and  at  points  where  rough  handling  had  brought 
sions. 

Below  the  dam  of  the  Lower  San  Fernando  Resi 
it  was  necessary  to  carry  the  pipe  for  a  distance  of  0' 
it    on  concrete  piers  ranging  from  1  to  15  ft.  a 
surface  of  the  ground.  These  are  68  in  number  am  I 
spaced  under  every  second  outside  ring  or  about  2  I 
c.  to  c,  each  being  carried  to  firm  foundation.    The] 
7   ft.   in   breadth,   18   in.    in   width   and   are  vertica  I 
around  with  the  exception  of  the  four  larger  ones,  « 
are  built  on  a  1  to  12  slope. 

Also,  it  was  necessary  to  cross  under  the  trai  : 
Pacific  Electric   Eailway  at  two  points.      One 
crossings  was  under  a  trestle  in  the  Tejunga  Wash,  w  I 
no  trouble   was   experienced,   but    at    the   other 
underground  crossing  for  the  72-in.  pipe  about  1%  1 
from  the  dam,  serious  delay  resulted.     By  a  decision  i 
engineering  arbitration  board  the  city  recently 
$42,500    as    damages    for    the    injuries    sustained    m 
electrolysis  of  a  42-36-in.  pipe  line.     The  railway  ib 
pany  was  therefore  resolved  that  it  would  perniii 
ing  of  such  a  valuable  pipe  line  unless  the  coin: 
completely  absolved  from  all  damages  which  might  r<  I 
from  stray  currents.     After  negotiations,  the  oil 
to  lay  the  line  across  the  right-of-way,  taking  such   i 
cautions  as   the  company's  engineers  might    request, 
bility  for  damages  from  electrolysis  to  be  determine* 
the  time  they  occurred,   if  ever.     This  construction 
concrete  culvert  or  conduit,  the  pipe  being  off  i 
of  the  conduit,  supported  on  concrete  piers.      Foi 
lance  of    100   ft.  on  each   side  of   the  center  Mi 
right-of-way,   the   pipe    is   securely   wrapped    in   a  doll 
thickness  of  laired   paper  to  which  a  coating  of  hot 
|  haltmu  has  been  applied. 

A I   the  Los  Angeles  River,  the  siphon   is  carried  Bi  t 
i'h     stream  on   (wo   rein  forced-concrete   piers,   l\ll    ftp 
the  foundat  ion  base,    '  '<  ft.  high,  i\  till  cutwatei 
and  clow  n. 

(i.VI'KS.     M  AMIOI.KS     \\  Ii    <  >  I  II  I  l;    S  I'ld'C'il  MM 

All  the  gate    iisi  d  were  of  the  Ren-sclacr  mal  ■ 
disk,   single-gear    type,    equipped    \\  itli    heavy    hi 
n  id  pinions,  and  bronze  trimmed  throughout.     Wherr 
tended    for    purposes   o|    regubil  ion,   as    I  here    i 
bend     they  "ere  designed   for  the  nearest    i  iimiw 
.ii. in  one  half  i he  diameter  of  the  pipe 

lour  link      1 1 the  intake,  a  5  I  in.  shutofT  fratt  ' 

H    I"  in.  bypass  is  placed  and   then  at    intervals  of  appi 

imately  three  miles,  three    IH-in,     hntoll  gntc    «  ith  8 

iii  i :  1 1 1  <  <  I .     Tl are  'Ii    igned   for  worl 


[ay  21,  1914 


E  N  G  I  N  B  E  E  I  N  ( i     N  E  W  S 


1!  19 


j?sures  from  150  to  225   lb.    (tested  to  double  their 
king  requirement),    depending    upon   their   location, 
are  all  band  operated.     They  are  designed  to  shut 
I  any  section  of  the  siphon  on  which  a  mishap  may 
Jar,  or  where  cleaning  may  be  necessary. 
kt  the   Los   Angeles   River,   two   8-in.   blowoff   valves 
gitnated  bait'  way  above  the  bottom  of  the  pipe,  and  if 
Juired  can  deliver  a  copious  flow  into  the  river  channel 
Jhave  it  taken  up  by  the  city's  present  pumping  sta- 
bs a  few  miles  below.     In  addition,  a  6-in.  drain  valve 
socated  in  the  bottom  of  the  pipe.     At  this  point,  about 
jlO  miner's  inches  could  be  safely  diverted  into  the  river 
iler  present  conditions, 
n  the  Providencia  District,  the  supply  for  the  present 
ill  be  almost  exclusively  for  irrigation.     At  distances  of 
Jry  one-half  mile,  6-in.  high-pressure  gate  valves  are 
Italled.     From  these,  laterals  of  8  in.  or  larger,  taper- 
according  to  consumption,  will  be  run  off  at  right, 
ijdes  for  a  distance  of  from  iy2  to  2  miles.    Ultimately. 
Jthe  region  develops,  these  mains  will  serve  the  office  of 

for  domestic  supply. 
\pproximately   every   half-mile,   manholes   with   rein- 
iced  manhole  plates  were  placed  and  on  the  low  sides 
the  sbutoff  gates,  10-in.  saddles  were  constructed  to 
J>vide  for  air  valves  in  case  of  emergency. 
The  almost  unprecedented  rains  of  late  January  and 
Bbruary,  1914,  brought  great  inconvenience  and  delay 
the  work  as  it  was  being  carried  on  in  the  Pacoima  and 
junga  washes  at  the   time.     It  was   not  possible   to 
the  pipe  as  it  was  constructed  and  at  two  points  it 
it  with  no  important  financial  damage. 
The  work  was  done  under  the  personal  supervision  of 
lliain  Mulholland,  Chief  Engineer  of  the  Department 
Pinblic  Service,  E.  A.  Bayley,  Assistant  Engineer,  and 
derick  MacKay,  Mechanical  Constructor. 


A  large  attendance  of  members  ami  guests,  an  un- 
usually large  and  well  arranged  exhibit  of  water-works 
ipliances,  a  carefully  planned  and  well  executed  pro- 
;iin.  interesting  excursions  and  a  good  time  generally 
lie  features  of  the  thirty-fourth  annual  convention  of 
American  Water  Works  Association,  held  at  Phila- 
i|'lna,  May  11  to  15. 

In  his  president  ial  address,  Robert  J.  Thomas,  of 
iwell,  Mass.,  laid  stress  on  the  desirability  of  the  Ann  r- 
an  ami  New  England  associations  getting  together  mi 
andard  specifications  tor  various  water-works  supplies. 
'"'  two  specifications  for  cast-iron  pipe,  I'm-  instance,  re- 


tire extra   expense   ; 

'.M   the  buyer.- 


I    the   lonm 

of    pipe. 


■  I'  course,  tins 


In     in  ESS  M  \tti:i:s 

liangcs  in  He'  con  I  i  1  tit  ion  of  l  he  Association 
brtitutcd  ;i  letter  ballot  lor  the  election  of  officers  from 
||'  Boor  ami  provided  that  the  second  highesi  candidate 
rpresidcnl  should  be  the  choice  I'm-  vice-president.  The 
lowed  thai  Geo.  G.  Earl,  of  New  Orleans,  had 
en  elected  president  ami  Nicholas  S.  Hill,  dr..  New 
vice-prcsidenl  for  191  1-15.  .lames  M.  Cain!, 
my,  V  ^i  .,  was  reelei  ted  treasurer  and  Allen  Hazen,  oi 


New  York  City,  and  A.  W.  Cuddeback,  of  Paterson,  N. 
J.,  were  elected  as  Trustees.  We  venture  to  prophesy 
that  the  executive  committee  will  reappoint  John  M. 
Diven,  of  Troy,  X.  Y.,  as  secretary  and  editor. 

Cincinnati  was  chosen  as  the  next  meeting  place  by  a 
vote  of  160  in  its  favor,  against  43  for  Columbus,  21  for 
San  Francisco,  19  for  Salt  Lake  City  and  8  votes  scat- 
tered among  four  cities.  Of  ten  cities  desiring  the  con- 
vention, only  Columbus  and  Salt  Lake  City  had  members 
piesent  to  urge  their  claims. 

Steps  taken  a  year  ago  to  organize  a  chemical  and 
bacteriological  section  were  continued  this  year,  but  with 
only  a  half-dozen  present  for  the  purpose.  A  committee 
of  live,  with  W.  F.  Montfort,  of  St.  Louis,  Mo.,  as  Chair- 
man, will  frame  bylaws  for  the  section  and  submit  them 
to  the  Executive  Committee  of  the  Association  for  ap- 
proval. 

Committee  reports  were  mostly  of  the  ''progress"  type. 
The  Committee  on  Permanent  Headquarters  submitted 
a  divided  report.  The  majority  favored  quarters  in  the 
Engineering  Societies  Building,  New  York  City;  the  mi- 
nority did  not  believe  the  finances  of  the  Association  war- 
rant such  a  move  at  present.  The  minority  report  was 
adopted  and  the  committee  was  discharged.  The  Com- 
mittee on  Water  Consumption  reported  that  it  had  col- 
lected and  tabulated  consumption  figures  for  150  cities, 
and  that  the  table  would  be  sent  out  to  the  several  cities 
for  revision  and  to  fill  in  missing  information  before  it 
is  published.  Special  stress  was  laid  on  the  importance 
'  of  keeping  separate  records  of  domestic  consumption.  The 
Committee  on  Tabulation  of  Rates  and  Other  Informa- 
tion promises  to  publish  soon  a  pamphlet  of  rates  and 
other  figures  for  600  cities.  Good  news  was  received 
from  the  committees  on  Standard  Specifications  for  Cast- 
Iron  Pipes  and  for  Hydrants  and  Valves  to  the  effect  that 
.  there  is  a  prospect  of  an  agreement  with  the  New  Eng- 
land Water  Works  Association  on  a  single  specification 
for  each  class  of  material.  The  Committee  on  Standard 
Specifications  for  Wrought  Iron  Pipe  intimated  that 
some  years  would  be  required  to  formulate  a  complete  re- 
port hut  promised  interim  reports  dealing  with  portions 
of  its  subject.  The  following  committees  were  discharged  : 
Fire  Protection,  Uniform  Annual  Accounts  and  Reports, 
National  Bureau  or  Department  of  Health.  The  Com- 
m i 'tee  on  Electrolysis  asked  to  be  discharged,  but  was 
continued  in  order  that  it  might  keep  an  eye  out  for 
important    new   happenil  gs. 

Papers  wo  I >isci  ssio\s 

Yearly  all  the  papers  had  been  printed  in  advance — 
nine  in  the  March  Journal  of  the  Association  and  nearly 
as  manj  in  separate  pamphlets  for  distribution  at  the 
convention. 

About  ten  of  the  papers  dealt  with  some  phase  of  water 
purification  or  with  laboratory  work.  The  paper  which 
produced  the  most  discussion  was  "Presenl  Day  Filtra- 
tion Practice."*  by  George  A.  Johnson,  of  \,«  York 
City.  A  number  of  speakers  were  of  the  opinion  that  Mr. 
Johnson  bad  allowed  himself  to  become  a  special  pleader 
lYr  mechanical  as  against  slovi  sand  filtration,  and 
and  others  urged  thai  m  any  case  Mr.  Johnsoi  ' 
"f  the  relative  coal  of  the  two  methods  "ere  undulj  ! 

•A  le presented  In  at  at  I  he  Mai  oh  mi  i  I 

Ing  (.r  the  New    x  .o-u  Section  and   printed  In   n.n   In   the  March 
latlon,   inn    i  in  ..«  d   open   to  dli 


1350 


ENGINEERING     NEWS 


Vol.  71,  No. 


for  slow  sand  and  unduly  low  for  mechanical  filters.  This 
line  of  discussion  was  led  by  John  H.  Gregory,  of  New 
York,  and  concurred  in  more  or  less  fully  by  J.  N. 
Chester,  Theo.  Liesen  and  R.  S.  Weston.  Unfortunately, 
Mr.  Johnson  was  unable  to  be  present  to  defend  his 
paper,  owing  to  death  in  his  family,  but  presumably  he 
will  answer  his  critics  in  a  future  number  of  the  Journal 
of  the  Association. 

A  lengthy  paper  on  "The  Purification  of  Water  by  the 
Ultra-Violet  Rays,"  was  read  by  Max  Von  Reckling- 
hausen. The  consensus  of  opinion  among  those  who  dis- 
cussed the  paper  was  that  the  process  described  is  scarcely 
on  a  practicable  basis,  in  view  of  the  expense  for  capital 
charges,  electric  current,  repairs  and  maintenance,  which 
come  on  top  of  the  accessary  preliminary  treatment  to  ef- 
fect a  high  degree  of  both  clarification  and  color  reduc- 
tion before  the  ultra-violet  rays  are  applied  to  the  water. 

Three  papers  which  had  some  elements  in  common  and 
which  were  discussed  together  were :  "The  Individuality 
of  Public  Utilities,  and  Particularly  Water-Works."  by 
W.  E.  Miller,  of  the  engineering  staff  of  the  Wisconsin 
Railroad  Commission;  "Pipe  Distribution  Systems,"  by 
Nicholas  S.  Hill,  Jr.,  New  York  City;  and  "Equitable 
Hydrant  Rentals  and  Better  Methods  for  Proportioning 
lire  Protection  Costs,"  by  John  W.  Alvord,  of  Chicago. 
Mr.  Miller  showed  the  fallacy  of  the  popular  notion  of 
comparing  the  water  rates  of  one  city  with  those  of  an- 
other,  in  view  of  the  great  differences  in  such  cost  fac- 
tors as  average  diameters,  sizes  and  trench  depths  of 
water  mains,  pumping  conditions,  percentage  of  popu- 
lation served  and  rate  of  population  growth.  Mr.  Hill 
called  attention  to  the  fact  that  although  the  cost  of  dis- 
tribution systems  may  run  to  60%  of  the  total  cost  of  a 
water-works  plant,  experts  are  seldom  called  in  to  advise 
nn  distribution  systems.  The  steps  in  the  design  of  a  dis- 
tribution system  will  be  set  forth  in  detail  in  the  printed 
paper.  Mr.  Alvord's  paper  outlined  and  gave  reasons  for 
a  system  of  lire-protection  charges  which  comprises  a 
hydrant  rental  "to  cover  interest,  maintenance  and  de- 
preciation" and  a  further  charge  based  on  a  unit  price 
per  "inch-fool  of  diameter,"  or  "the  number  of  inches  of 
diameter  1  ft.  long  in  a  given  system  of  distribution 
pipe"  -a  6-in.  pipe  being  "rated  at  (>  in. -ft.  to  every 
foot,"  etc.  This  plan  encourages  the  free  use  of  hydrants 
and  the  provision  of  ample  main  capacity  where  both  are 
iM . ■< I . ■.  1  ;iikI  does  not  require  heavy  payments  Eor  (ire  hy- 
drants ni  outlying  districts.  J.  V  Chester,  in  discussing 
.Mr.  Alvord's  paper,  said  he  preferred  the  plan  submitted 
in  Mr.  Earl's  paper  before  the  Association  a  few  years 
ago;  that  i-  a  frontage  charge  for  fire-protection.  One 
speaker  thought  that  the  square  "l  the  diameter  rather 
than  the  diameter  of  the  pipe  should  he  used  in  Mr.  Al- 
plan,  hut  to  this  Mr.  Alvord  replied  that  simplicity 
rather  than  mathematical  exactness  is  the  desirable  thing 

At  the  only  evening  ■<■    ion  during  the  convention,  L. 

I,.  Tribu    of  New  Xork  City,  and  W.  I'.  Mason,  of  Troy, 

X.   V.,  showed  Bome  interesting  lantern  slides;  the  first 

illustrating  primitive  water-supplies  in  various  pari    of 

the  world  ami  the  hitter  dealing  chiefly  with  microbrgan- 

Prol    Edward  Bartow,  of  l  rrbana, 

III.,  showed  a  number  of  water  examination  laboratorie  - 

some  quite  -mall,  ami  -nme  operated  by  ih.   water  works 

ntendenl  or  pumping  engim  i  r      Paul   Han  i  i 

r    •    i:  .I  tow  in  the  I  llinoi    w  i 


talked  on   the   need   for  better  management   and 
of  hundreds  of  small  water-works.     He  said  that  if 
suiting    engineers    were    more    commonly    employ! 
water-works  operation  they  would  have  much  more  0' 
tunity  than  they  now  do  to  see  how  the  plants  they  del 
work  when  put  in  use. 

"Superintendents  Day"  was  a  feature  of  the  eon 
lion.  A  considerable  portion  of  the  time  at  two 
three  sessions  held  on  this  day  was  given  over  to 
filled  Question  Box.  Most  of  the  discussion  broug? 
\ias  on  water  meters.  The  consensus  of  opinion  was 
meters  generally  save  money  for  the  majority  of  the 
-Miners  who  take  water  through  them  and  that  any 
of  revenue  to  the  water  department  on  this  accou: 
more  than  made  up  by  saving  in  operating  expenses 
by  postponement  of  enlargements  of  mains,  pumi 
plant  and  water-supply.  There  was  a  division  of  o| 
ion  as  to  the  relative  advantages  of  straight-reading 
clock-dial  meter  registers.  Several  members  co: 
a  change  of  heart  as  to  the  over-registration  of 
meters,  but  genermally  speaking,  such  over-regis 
as  was  mentioned  was  due  to  the  accumulation 
posits  on  plungers  or  disks.  The  average  life  of 
meters  was  put  by  several  speakers  at  from  20 
years.  As  to  home  and  factory  repairs  of  meters, 
majority  of  those  who  spoke  on  the  subject  seemei 
think  that  minor  repairs  should  be  made  at  home 
major  ones  at  the  factory,  but  this  would  depend  soe 
what  upon  the  number  of  meters  to  be  repaired  and 
nearness  or  remoteness  of  the  factory. 

A  question  as  to  the  protection  of  boilers  against  bn 
Lug  when  water  is  shut  off  street  mams  for  repairs  sho 
an  apparent  majority  of  opinion  in  favor  of  requii 
check  valves.  Some  urged  that  these  are  of  no  use  w 
out  relief  valves.  Others  maintained  that  relief  va 
would  very  likely  become  stuck  through  non  use,  and  i 
others  had  but  little  confidence  in  the  reliability  of  cl 
valves — either  on  boiler  connections  or  in  water  ma 
One  or  two  speakers  said  that  with  proper  piping  ( 
nections  there  was  but  slight  danger  of  boilers  burst 
when  street  mains  are  shut  oil'. 

Finally,  it  may  be  noted  that  such  papers  as  were 
printed  in  the  March  Journal  will  appear,  as  will 
discussions  on  all  the  papers,  in  subsequent  issues  of 
Association's  new  quarterly. 


Iigg]hi~IHIes>dl  §iir&{sp<e=§ll:8\gge  Ceil 
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A    unique   pump   installation   ha-  been   made   in  t 

bine-driven  centrifugal  unit  recently  put  into  set 

tin-    Ml  \     nf     YoilliL'>li>\\  II.    I  Him.       The    results    of 
ceptance  trials  are  also  worthy  of  notice. 

In  1912,  the  city  water-supply  proved  somewha 
equate   and    il    was   expected    thai    I'm-    1!)1U    tin 
piiinpiii"   equipment    would    not    satisfy   all    the   ileum 

upon  it.     Il  was  deemed  icssary  to  install  i  in  medial 

ii  mill  having  a  capacity  of  5000  gal.  per  inin,  I  I    ,|HI ' 
gal.  per  2  I  hr. )  and  later  on  to  mid  ii  second  unit  of  <q 
capacity.     For  the  firsi   unit,  n  centrifugal  pump  dri 
team  fcurbi  ne  h  b  -  Belected  for  several  reasons. 

First,   sin  h   equipment    could    he    built    and    instil 
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There  is  a  throttling  type  also,  actuated 
by  the  pressure  on  the  pumps  to  main- 
tain fixed  pressure  regardless  of  the 
quantity   demanded. 

There  was  no  room  for  a  water- 
works type  surface  condenser  and  a  jet 
type  was  necessary.  The  chief  objec- 
tion to  this  form  for  this  work  was  the 
additional  power  for  driving  the  aux- 
iliary pumps.  A  multijet  type  was  se- 
lected which  ejected  air  and  condensed 
the  steam  simultaneously  by  means  of 
water  jets  and  required  a  single  pump. 
This  used  from  30  to  50%  more  water 
than  the  ordinary  jet  condenser,  but 
that  was  compensated  by  driving  the 
circulating  pump  from  an  extension  of 


Fig.  1.     High-Head  Sixcle-Stage  Tuebine-Dtuv 
Centrifugal-Pujip  Unit  at  YouSgstown,  Ohio 


er  than  a  triple-expansion  reciprocating  pumping 
About  nine  months  was  found  to  be  required  for 
itter,  compared  with  three  for  the  former.  Secondly, 
he  installation  of  the  reciprocating  unit,  an  exten- 
station  building  would  be  required,  while  a 
ifugal  machine  could  be  designed  for  space  available 

existing  structure.  In  the  third  place,  the  claimed 
cost  of  pumping,  including  fixed  charges  and  oper- 

expenses,  was  expected  to  be  as  low  or  lower  than 
the  reciprocating  apparatus,  due  to  decreased  fixed 
ee   "ii    investment   and    in   spite   of   possible   higher 

'    <  nll-lllllption. 

■  k  of  room  affected  the  design  of  the  first  unit  to  a 

'■tl  extent,  as  shown  by  Fig.  1.     The  space  was  very 

■d  even   for  a  turbine-driven   pump  and   it  was  ad- 

le   lo   use  a    direct-connected    rather   than   a   geared 

A  speed  of   L600  to   1700  r.p.m.  was  necessary  for 

cable  turbine  economy.     Willi  such  a  speed,  only  a 

'•-stage  pump  was  considered  feasible. 

question   arose   in   regard    to   the  combination   of   a 

ifugal    pump    working    with    plunger    pumps,    there 

'  onl)   a  single  suction  line   from  the  filter  plant   to 

pumping  station     a    18-in.   pipe   300   ft.   long. 

wating  units  cause  surges   in   the  suction  line 

claimed  would  render  the  centrifugal  unit  in- 

ltive.     It  was  necessary  to  run  some  risk  of  operating 

ulties,  but    none   developed. 

'RHINE—  The   turbine    is  a    multistage   impulse,  type, 
wheels  in  as  many  pressure-stage  chambers,  This 
ve  low  steam  velocity,  large  clearances  about  the 
1  minimum  leakage  from  stage  to  stage.     Car- 
packing   rings,    lloating    radially,    were    used    on    the 
.    The  turbine  has  two  governors     one  a  direct-con- 
(1  type  intended  to  keep  the  speed  within   1700  and 
r.p.m.    ami    serving    more    as    nn    emergency    stop. 


•    $    ffotJtM 

•„>.     Pipe   Layoi  i    fob   \  i  «    Unit; 

Pi  m  pi  \o  Sr\  iion 
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the  main-pump  shaft  (dire,  il\  connected  to  the  steam  tur- 
bine) to  give  the  benefit  of  lower  steam  consumption  of 
the  main  turbine  over  an  independen!  auxiliary. 
Space  limitations  made  it  necessary  to  take  the  turbine 
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exhau  t  ouf  at  the  top  of  the  machine  and  around  through 
two  elbows  into  the  top  of  the  condenser.  This  allowed 
the  condenser  to  go  between  the  turbine  and  station  wall 
where  it  occupied  minimum  space.  This  disposition  of 
the  exhaust  was  a  departure  from  ordinary  turbine  prac- 
tii  e,  the  objection  to  which  was  the  possibility  of  water 
accumulating  in  the  bottom  of  the  casing.  To  overcome 
1liis,  a  %,-in.  drain  pipe  was  run  to  the  condenser  throat. 
To  prevent  water  backing  up  through  the  exhaust  pipe 
into  the  turbine  casing,  the  condenser  was  given  a  vacuum 
breaker.  Should  the  water  back  up  into  the  condenser 
shell,  through  insufficient  pressure  of  ejecting  water,  a 
float-operated  valve  would  open  to  break  the  vacuum.  A 
minimum  jiressure  of  9  lb.  per  square  inch  at  the  con- 
denser nozzles  is  necessary  for  proper  operation.  The 
condenser  discharge  overflows  into  a  hot  well  and  from 
there  goes  to  the  river  through  a  12-in.  pipe.  This  ar- 
rangement gives  an  average  condenser  pressure  of  2  in. 
absolute. 

IVjip — The  working  head  ranged  from  90  to  110  lb. 
per  sq.in.,  which  is  some  three  times  higher  than  ordi- 
narily used  for  single-stage  units.  No  data  were  avail- 
aide  for  American  practice  with  high-head  single-stage 
pumps  of  such  large  capacity.  However,  from  previous 
experience  the  designers  believed  they  could  obtain  a  good 
effieieixy  with  a  single-stage  unit  if  proper  provisions 
were  made  for  sealing  the  impeller  against  leakage  from 
dirxnarge  back  to  suction.  Therefore,  the  impeller  was 
run  close  to  the  casing  walls  to  give  an  ejector  effect 
which  would  reduce  the  tendency  of  back  leakage.  Laby- 
rinth packj-  gs  were  also  utilized  ami  a  marine-type 
thrust  bearing  to  hold  the  rotor  in  the  rigid  position 
necessary  with  small  clearances.  The  suction  and  dis- 
charge openings  are  1  1  in.  in  diameter. 

The  condenser  pump  is  of  the  same  type  (8  in.  size  de- 
i  for  L350  gal.  per  min.  against   11  ft.).     The  Yen- 
tun  meter  shown  in   I'm.  2  is  connected  to  an  indicator 
and    recorder.     A   gage  board   shows  suction,  discharge, 
-!  pressures. 

Test — Iii   the  acceptance  test    it    was   impossible  ac- 

.  ly  t,,  measure  the  steam  used  as  delivered  from  the 

condenser,  nor  could  the  boilers  be  isolated  for  measuring 

steam  generated.     It   was  i issary,  therefore,  to  use  a 

flow  meter  in  the  turhine  mid.  The  results  check  closely 
with  Ho.'   readinj     made  at  the  turbine  factory  with  a  sur- 

[i  nor  and  brake  1 1.     Water  an. I  -notion  pres- 

:i  .  hag  ige  h  liieh  was  calibrated  im- 
mediately alter  the  trials.  Readings  of  quantity  deliv- 
ered   by    the    pumps    were    taken    w  ith    \  enturi    meters 

which   wen-   guaranteed   to   be    rate   within   2%;  no 

Im  ttd  md  lor  measuring  the  di  Lii  ei ;   and 

the   '  ■  is  coi  reel.     Results  of 

the  t.e-i  through  the  wot  i        ■  of  the  pump  are  given 

in  the  ai  •  ompan)  tng  table. 

mum   pump  capacity    v  e     found   to  be  58  tO  gal. 
I   a   total    bi  ad  of  256   ft:,   which    is  be- 
lie besi  rei  orded  performance 
,  bead  direct  i  onnei  ted  pump.  The 

obtained  was  89, ,000  ft.  lb.  per  L000 

II    of  dry  -team,  some  il.-.".    bettei  than  the  guarantee 
■>.). 

The  tabli  m      ,000  to  89,- 

md   .'  lo 
Bible   ina<  ■  the  Veni in  <•  i    H    i     probable 


RESULTS     FOR     SINGLE-STAGE     TURBIMffl 
PUMP;  YOUNGSTOWN,  OHIO,  APR.  13,  1914 

Water 

Jhp' 
1 1 1  \  el- 
oped 
313 
319 
325.5 
330 
319.5 
313 
318 
317.3 
301 
300 
268.6 
327.2 
290.8 
279 
266 
291.8 
352 
397 
402 
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1  lie- 

charge 

Total 

Gal. 

Lb. 

head, 

Lift, 

head, 

per 

dry 

ft. 

ft. 

ft. 

min. 

steam 

187 

15.01 

202.01 

6100 

7940 

IS  9.5 

15  .Ml 

204.51 

lilnil 

7630 

210.1 

13.58 

223.68 

5700 

7280 

212.7 

13.58 

226.28 

r,i;:.n 

7340 

212.7 

12.8 

225.5 

5630 

7110 

217.1 

12.22 

229.32 

5400 

6960 

219.6 

12.8 

232.4 

5400 

7170 

222 

12.8 

234.8 

5350 

7380 

223 

12.22 

235.22 

r.nL'ii 

7050 

224 

12.22 

236.22 

5020 

7270 

226.8 

11.68 

238.48 

4500 

7036 

228.6 

12.8 

241.4 

5425 

7600 

228.8 

12.22 

241.02 

4770 

7220 

228>'.8 

12.22 

241.02 

4550 

7000 

228. 8 

11.10 

239.9 

4400 

6815 

231 

12.22 

243.22 

4725 

7130 

240.2 

12.79 

253 

5340 

8600 

261 

12.79 

273.77 

5S00 

9550 

263.2 

12.79 

276 

5840 

9550 

that  somewhat  more  than  80,000,000  is  obtained  or. 
teal  operation.     With  a  duty  of  80,000,000   (equh  i 
to  a  steam  consumption  of  24.9 -lb.  per  water  horsepoSi 
and  with  5000  gal.  per   min.   against    110   lb.  presr. 
there  results  a  total  steam  consumption  of  7980  lb 
hr.,  which  means  938  lb.  of  coal  for  an  evaporatii 
8^2,  lb.  of  steam  per  pound  of  coal.    This  gives  1 1.25 
per  day  for  which  the  local  cost  is  $1.95  per  ton.   '1 
fuel  cost  per  day  then  is  $22.50,  or  about  $8000  per  i 
Taking   interest   and   depreciation   as   14%    of  the 
cost  of  the  installation  (about  $10,000),  the  total 
operation    (exclusive  of  labor   and   repairs)    runs  u  t 
$9400  per  year. 

It  is  reported  that  the  reciprocating  pump  pun!.. 
for  future  installation  has  a  duty  guarantee  of  167, 
000  ft.-lb.  per  1000  lb.  of  dry  steam,  which  is  a 

that  of  the  turbine.     The  coal  bill  with  the  reci] 

unit  would  drop  to  $4000,  but  the  interest  and  depic- 
tion charges  if  taken  at  14%    (on  $72,000),  would 
to  $10,000.     With  an  allowance  of  $400  for  cylindi 
and    valve   parts,    the   total   cost   of   operating   the  D 
under  same  conditions  as  the  centrifugal  pump  won 
$14,400,  or  $5000  per  year  more    (according  to  tn  ( 
builders'  estimates). 

The  turbine  for  this  unit   was  built   by  the   Ken 
bine  Co.,  of  YVellsville,  X.  Y.     The  pumps  were  bui 
the  Wilson-Snyder  Centrifugal   I'unip  Co.,  of  I' 
The  multijet  condenser  was  made  by  Schiitto  &  Koi 
of  Philadelphia, 


Sotnrae  Testis  of  S&eel  Pipe  i 

A  series  of  tots  of  steel  pipe.  Van  Stone  i 
acetylene  welds  was  made  at  Ibe  Simmon.-  I'ipi 
Work.-,    Newark.    \.  .1.,  on    May    I'.',   in   Ibe   pn 

Number   of    \  L-iling   engineers.       The    lest     piei  e 

horii  ontalh    against    iwo  slop-  placed  about    I   fl    fi1 
on    centers    and    the    load    applied    horizontally    in 
Ibe   length  of   Ibe   pipe.      The   rupturim;    loud   and 
ei    pondi  m"   deflei  I  ions  of  the  pipe  w  ere  obsen  ed 

The   lirsl    piece  tested   was  a  (I  in.  standard  Wi 
pipe.     'I'be  pipe  failed   under  a  load  of   l(i  tons.     Tin 
il •  <  i  ton  w  as  '.'  in. 

Two    piei  e-    (if    I'i    III.    pipe    lapped    and    Welded    tl 
Ibe  o.\yacol\  lene    pie,  e        were   sulijeeled    lo  a    ei 
ppplied    on    Ibe   weld.      'I'lie   weld    failed    by    len   ii 
.,   load  of   is  inns.     The  total   delleclion   wi 
U     h,n     the    deflection    wn     '.'    in.      The    \\  \w  of  wel 

io    i    iii  Fig.  i,  detai]    I . 
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rpv  pieces  of  6-in.  pipe,  one  fitted  with  a  rolled-steel 
1  flange,  the  other  with  an  ordinary  Van  Stone 
see  Fig.  1,  detail  B),  with  a  rolled-steel  flange, 
jlted  together.  The  thread  of  the  standard-flanged 
lilcd  at  13  tons.  The  total  deflection  before  the 
,as  1  in- 

as  then  attempted   to   straighten   or   rupture   the 
a  (i-in.  pipe.  The  pipe  was  held  firmly  just  back 


DETAIL  B 

I.    Detail  A — Method  of  Welding  Two  Pipes 
Detail  B — Ordinary  Van  Stone  Lap 

■  flange  and  a  plunger  introduced  until  it  pressed 
-t  the  inner  face  of  a  steel  dished  head  welded  to 
her  end  of  the  pipe.  The  flange  started  to  straighten 
I  tons,  hut  was  still  holding  fairly  well  (having  de- 
1  not  more  than  %  to  y±  in.)  at  60  tons.  The  same 
if  test  was  made  on  a  pipe  equipped  with  a  rein- 
1  lap  (a  lap  turned  back  upon  itself)  with  about 
niir  results  except  that  at  60  tons  the  welded  head 

opposite  end  of  the  piece  failed. 
other  interesting  test  to  prove  that  the  Van  Stone 
is  strong  enough  for  any  normal  service,  was  run 
arch.     The  Van  Stone  flange  on  a  10-in.  pipe  was 

nered    flat,  cold  :   tl utside  diameter  of  pipe  and 

U   ll'/2  in.     The  pipe  was  placed  against  a  14-in. 


\  Co!. i  \i\   Ti:st  <>r   lo-lx.  Ordinary   Van 
Stone  Joint 

and  pressure  applied.  The  Van  Stone  lap  on  the  L0- 
ipe  was  hent.  bark  ami  the  pipe  pushed  cold  through 
I  l-in.  piece  under  53  (mis  pressure.  The  lap  was  not 
nred.  (Fig.  2). 

lie  data  of  these  tests  were  supplied  us  by  M.  Wesney 
,  New   York    representative  of   the   Simmons    Pipe 
•    30  Church  St.,  Vu   York  City. 


J%,    ^ avail  i^Esgaini©©^    IPs'©! 

fcfia®  PIhIlgidl©31pIhAa<a  <&  JR©<adl= 
auag  IR^o 

As  noted  in  our  issue  of  last  week,  Theodore  Voorhees, 
M.  Am.  Soc.  C.  E.,  has  been  elected  President  of  the  Phil- 
adelphia &  Beading  By.  to  succeed  the  late  George  F. 
Baer.  Mr.  Voorhees  was  born  in  New  York  City  in 
1847  and  graduated  from  the  Rensselaer  Polytechnic  In- 


Tm  eodore  Voobhees 

slitute  in  1869.    He  was  elected  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers  in  1885. 

Mr.  Voorhees  is  chiefly  distinguished  for  his  record 
as  an  operating  officer;  but  his  first  four  years  of  railway 
training  were  in  the  engineering  department  of  the  Dela- 
ware, Lackawanna  &  Western  R.R.,  and  much  of  his  sub- 
sequent work  in  ihe  operating  departments  of  flu's  rail- 
way, the  Delaware  &  Eudson  R.R.,  the  New  York  Cen 
iral  mil  Hudson  River  R.R.  and  the  Philadelphia  & 
Reading  Ry.  had  to  do  with  improvements  in  operating 
i litions,  which  called  for  engineering  knowledge,  ex- 
perience and  Foresight  as  well  as  for  executive  ability. 

When  Mr.  Voorhees  was  General  Superintendent  of  the 
New  Fori!  Central  &  Hudson  River  R.R.  |  1891-93),  that 
railwaj  first  installed  the  controlled  manual  block-signal 
system  on  its  main  line  from  \<\\  York  City  to  Bufl  do, 
one  of  the  most  radical  steps  in  railway-signal  practice 
which  had  been  made  up  to  that  time.  He  is  noted 
among  signal  engineers  also  (or  the  introduction  of  the 
first  "normal-danger"  automatic  block  signals. 
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On  Friday  morning.  May  15,  shortly  before  10  o'clock, 
the  plant  of  the  Mexican  Crude  Rubber  Co.,  located  at 
Solvay  and  Maekie  Sts.,  Detroit,  Mich.,  was  almost 
totally  destroyed  by  a  series  of  explosions,  accompanied 
by  a  swift  fire.  In  the  plant  at  the  time  were  chemists 
and  operators,  27  in  number.  Of  these,  9  were  killed  out- 
right, one  died  later  and  6  were  injured  more  or  less  ser- 
iously. 

The  factory  building  in  which  the  explosion  took  place, 
fairly  isolated  from  adjacent  buildings,  was  50x200  ft.  in 


plan,  one  story  high  and  no  basement.     Ai  the  gab] 
building  was  16  ft.  high,  at  the  eaves  l:;  it.   Struct! 
the   building  was  a  steel  frame   with  curtain  wall 
roof  of  cement  mortar  on  ribbed  metal  lath.     I 
H-sections  formed  the  wall  columns,  16  ft.  c.  to  c. 
the  exception  of  the  two  end    bays   which   were  on 
ft.  wide.     Intermediate  vertical  studs  of  lighter  stei 
lion  were  used.     The  ribbed  metal  lath  was  fa 
the  steel  sections  by  a  special  clip  arrangement.    Th 
tain  walls  3  in.  thick,  were  carried  to  a  height  of 
above  the  floor  level,  above  this,  glazed  metal  windovj 
were  used  to  within  about  2  ft.  of  the  eave  line. 

The  general  arrangement  of  the  interior  is  ■!,,. 
tiie  accompanying  sketched  plan  (Fig.  1).    Tli 


Pig.  i.     Exteeiob  View  of  the  Rear  of  the  Factor!  vfteh  Explosion  ura>  Fire 
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he  blueprints  of  the  building  was  destroyed   in   the 
The  interior  arrangements  shown  are  as  indicated 
n  interview  with  the  factory  superintendent.  The  sup- 
stores  of  explosive  chemicals   and   raw   cotton    were 
t  in  a  small  separate  brick  building  about  30  ft.  to  the 
of  the  main  buildings,  and  were  brought  in  as  re- 
red. 

'he  manufacture  of  artificial  leather,  usually  con- 
ted  in  connection  with  the  manufacture  of  explosives, 
•Ives  the  use  of  raw  materials  such  as  collodium  cot- 
cellulose,  ether,  coal-tar  benzol,  amyl  alcohol,  cani- 
r  oil  and  castor  oil.  These  materials  are  all  more  or 
re  ami  inflammatory  and  require  care  anil  in- 
ill   storage   and   handling.     As   the   explosion 


Pig.  ■';.     Ixtkkioi;   Vikw  of   \   Factory   Recently 
1  >estboyed 

ii'iw.x   in   detail    how    the    roof   slah   down    tin-   central    section 
was   blown    completelj    away.) 

lied    outriglil    every in    the    immediate    vicinity,    it 

ill  probably   never  he   known   definitely   what    its  cause 

In  the  rear  of  the  buildint!  ivere  storage  rooms,  a  labor- 
tton  picker,  presses,  etc.     A   transverse  partition 

all  separated  Ibis  r n   from   the  central  section  of  the 

ictory  in  which  the  Cmislied  material  was  produced.     In 
:is  finishing  room  were  confers,  rollers,  etc.     The  fronl 

tI  of  the  building  was  partitioned  off  to  mak entral 

iv,  an  office  and  a  storeroom  ns   indicated.     All 
e   interior    partitions    were   cement-mortar    pla  < 
lilie.l  metal  lath. 


The  accompanying  views  show  what  the  explosion  did 
to  the  building.  The  framework  of  the  rear  section  of  the 
building,  which  caught  the  main  force  of  the  explosion, 
«as  almost  stripped  of  its  metal  lath  and  cement-mortar 
wall  and  roof  sheathing.  The  force  of  the  explosion 
cleaned  out  practically  every  wall  panel  in  the  rear  125 
ft.  and  the  entire  middle  section  of  the  roof  down  to  the 
transverse  partition.  In  some  places  curtain  walls  were 
simply  laid  right  over  onto  the  ground.  In  other  places, 
the  curtain-wall  sections  were  hurled  30  ft.  away  from  the 
building.  All  sash  in  this  rear  section  were  thrown  clear 
away  from  the  wall.  In  many  places  a  sash,  approxi- 
mately 4x(S  ft.  stripped  absolutely  clean  of  its  glass,  could 
be  seen  lying  20  ft.  or  so  away  from  the  building. 

Down  the  center  of  the  rear  section  up  to  the  transverse 
wall,  the  roof  slab  was  blown  entirely  away.  At  the  sides, 
over  the  sections  from  the  purlins  to  the  caves,  practically 
all  sections  of  the  roof  slab  had  been  torn  loose  and  lifted 


Pig.  t.     A   Detail  of  Destkuctk 
Explosion 

i  Piled    together    at    the    left    and    it 
ground  ate   the  deglazed   metal  sash, 
wall    is    also    piled    up    with    the    sash.) 


in  Tin-:  Factory 


iver  H aves  on  the  out- 

lang   suspended   into  the 


up.  -mile  sections  to  hang  dowi 
side,  others  to  fall  back  and 
building. 

The  steel  frame  ,-eem.-  tu  have  suffered  little  damage. 

Sun I'  the  exterior    H-columns   axe  buckled   a    Utile: 

the  heat  from  the  tire  in  the  forward  section  of  the  build- 
ing was  probably  intense.  Horizontal  angles  in  the  rear 
partition  of  what  was  the  office  were  bent  and  twisted 
with    the   heat. 

The  location  of  the  explosion  is  indicated  to  sum,  ex- 
lent  by  the  directions  in  which  the  interior  partitions 
wiie  thmw  ii.  The  central  transverse  partition  was 
thrown  forward,  and  the  partition  in  front  of  the  titrat- 
ing Room  (Fig.  I)  caved  toward  the  outside  wall.  The 
position  oi'  these  partitions  and  the  presence  of  a  hole 
aboul  3  ft.  in  diameter  ami  ti  in.  deep,  ground  into  the 
concrete  floor  (hatched  the  Bketch)  indicate  that  one  of 
the  principal  explosions  occurred  at  this  point.  A  large 
heavj  milk  can  full  of  collodium  cotton  was  known  to  he 
here  ami  pieces  of  sheel  metal  were  driven  into  adjacent 
timbers.  The  partitions  between  the  Btorerooms  in  the 
uortheasl  corner  of  the  building  are  almost  intact. 
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The  construction  of  a  large  reinforced-concrete  base- 
ball stadium  at  the  Federal  League  Grounds,  Fourth  Ave. 
and  3rd  St.,  Brooklyn,  N.  Y.,  was  commenced  Mar.  9, 
1914.     On  Apr.  20,  the  last  concrete  was  placed  for  the 

PROGRESS 

Grandstand  and  Pavilion 

Excavation.  4000  cu.yd 

Concrete  footings,  1500  cu.yd 

Backfilling,  2500  cu.yd ...!!!!'.!!!!!!'.!! 

Grading  and  removing  1500  cu.yd.  earth  with  5  teams 

Three  concreting  towers  completely  equipped 

All  forms  set '.'.'.'.'.'.'.'.'.'.'.'.'. 

Pouring  5000  eu.vd.  concrete 
All  for. 


was  signed  on  Feb.  27  and  completed  on  Apr.  33-. 
time  elapsed  being  the  same  as  on  the  Brooklyn  stan 
The  work  was  carried  out  in  Brooklyn  in  accordance  « 
specifications,  but  in  Chicago  the  contractors  were  oblii 
to  substitute  steelwork  for  the  reinforced-concrete  w< 
specified,  because  the  Chicago  Building  Departm. 
would  not  permit  such  a  concrete  structure  to  be  u 
until  the  concrete  had  set  40  days.     It  will  be  noted  il 


Progress  schedule  proposed 
Start 


Average  number  of  men 
Laborers  Mechanic 


'  '        '       The  flagpole  in   the  foreground  is  200  ft.  high  and  weighs  10  tons.     It  was  the  nickel-steel  mast  of  the    \,n,  ,ic 
";       Reliance.        Its    foundation    consists    of    a    reinforced-concrete   footing,    18x18    ft.,    by    4   ft.    thick.      The  raw 


Ci indi  i    Wa  s  j?[g,  ;i.     The   Stei  l    Roof 

fio      1-3      Progrj       Views  O]    Stadium,   Bleacher,   ind  20-Ft.  Brick  Wall 

I  i  >ateg      hown   on   each   view  > 

On    May   5,  all    Forms   were  Gripped   inid  on  ai    Brooklyn  only  '.'.'!  day*  elapse.1   from  Ihe  lasl 

1  I   the  completed  stand  was  turned  over  to  an  aud-  of  concrete  to  the  loading  of  the  stands, 

ienee  of  15,000  pe.                              '      I       i I   the    ea-  'I'm.    Contract     The    conlrncl    comprised    all    fforl 

son.     The  v  ibout  $275 The  rate  of  erec        i ,ir\    for  (lie  ..recti.. n  of  : •\c,|  phm 

'    "•  thi    at  ■                       tabulation,  (i.r»  I  19   fl.    in   area  and   nl.oul    .*..">    I'l.   hied.  ;  a  1)1 

and     pecificatiori     Eoi    thi      tadium  are  the  and  ;.  20-ft.  brick  wall    I  loo  I'l.  long,   12  in.  thicl 

!  for  the  Federal   League  Baseball  20-in.   brick   piers  spaced  on   20-fl.  centers.     Kach  pic 

■■■     The  principal    tnodificatiorj     ■•■ [  the  brick    wall   was   reinforced   against    wind   pn 

:!   I  cod.    regulations,     The  Chicago  contract  by  two  8-in.  channel  uprights,  I  I  fl.  high  and  kneebracw 
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bottom.  The  channels  were  fastened  to  the  wall 
neeting  rods  embedded  in  the  brickwork.  The 
ami  is  of  reinforced  concrete  from  the  ground  to 

seat-  teps.     It  is  supported  on  eight  reinforced- 
e  columns  of  length  decreasing  from  29  ft.  at  the 

outer  chord  to  3  ft.  at  the  front  or  inner.     The 

is  rest  on  concrete  girders  12  in.  wide  spanning 
ilunms. 
steel  roof  of  the  grandstand  is  carried  on  two  lines 

columns — numbers   1   and  5,  counting  the  outer 
as  number   1.     The  roof  slopes  upward  from  the 


ration  at  the  center  and  inclined  at  about  1 :  5  to  three 
successive  landings.  The  final  landing  is  a  platform  at 
the  top  of  the  outer  two  rows  of  columns,  and  surrounds 
the  whole  structure.  Adjacent  to  landings  are  mezzanine 
floors  for  the  support  of  offices  and  clubrooms.  These 
runways,  ramps  and  mezzanines  are  an  integral  part  of 
the  construction. 

Expansion  joints  were  placed   about  every  55  ft.,   at 
which  points  the  columns  and  girders  were  doubled  and 
the  floor  reinforcement  divided  on  the  line  between  the 
rs.     The  joint  was  filled  with  asphalt. 


chord  In  the  other  support,  ;i  distance  of  aboul   66 

i  a  Blope  of  aboul    I  :  5.     Fr the  second  point  of 

'i  I.  1 1  cantilevers  nut  2  I  ft.  !M  s  in.,  the  upper  chords 
■  lining  toward  the  lower  throughoul  this 

!  joining  a!   tl ml.     This  whole  grandstand 

Hire  is  designed   with   the   idea  of  eventually  adding 

ler  tier  (  decl  I  of  seats.     When  this  i    done,  the  roof, 

the  exception   of  the   cantilevered    portion,    will    he 

The  cantilevered  seel  ion   v  III   form   the  inside  of 

r  which  will  continue  rising  to  the  outer  chord. 

ie  runways    for    entrance    and    rapid    exit     are    sym- 

al  ;i\ is ;  -tail  iM'_r  from  ground  ele- 


The  Chicago  footings  were  designed  to  carry  5000  lb. 
per  Bq.ft.;  but  borings  in   Brooklyn  showed  thai  th 

wa.-  only  g 1  for  3000  lb.  per  sq.fi     This  necessitated 

the  enlarging  in  plan  of  :;^<i  Eootings  in  order  to  obtain 
sufficienl  carrying  capacity.  All  footings  over  8x8  ft.  in 
plan  were  made  reinforced  concrete  footings;  those  larger 
were  made  of  plain  concrete  stepped  up  from  the  base  to 
the  ci  ilumn. 

(  Ionstei  i  pion  —In   addition   to  the  featuri 
thai  of  efficienl  organization  should  be  noted.     The  tim- 
ber was  cut   to  size  bj    two  electric  saws.     The  lumber 

ami    rei  rods    wen'    trucked    to    the    held    and   dis- 
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tributed  where  needed.  The  plant  comprised  three  90- 
ft.  towers,  equipped  with  concrete  chutes,  96  ft.  long; 
%-eu.yd.  electric-driven  mixers,  and  electric  hoists.  The 
1'lant  was  erected  at  the  exterior  chord  of  the  work  and 
all  concreting  materials  were  delivered  at  the  plant. 

The  concrete  was  mixed  steadily  and  from  the  tower 
was  conveyed  by  chute  to  a  central  wood  distributing- 
hopper  of  about  5-tons  capacity.  From  this  hopper, 
smaller  chutes  radiated.  The  hopper  acted  as  a  reducing 
valve. 

The  main  chutes  were  set  at  an  inclination  of  1 :  4  and 
worked  satisfactorily  at  this  angle.  The  wetness  of  the 
mix  was  varied  with  temperature  in  order  to  secure  uni- 
form flow.  The  slope  of  the  stand  was  also  about  1 :4 
and  it  was  feared  that  the  wet  concrete  would  bulge  up 
the  lower  steps  from  the  upper;  but  by  pouring  the  con- 
crete in  the  upper-step  forms,  it  had  set  sufficiently  when 
it  reached  the  lower  step  to  prevent  the  expected  bulging. 

The  average  total  number  of  men  engaged  in  the  work 
was  about  875,  divided  as  follows :  carpenters,  350 ;  car- 
penter's helpers,  60 ;  metal  lathers,  75 ;  concrete  laborers, 
150.  In  addition  to  these,  there  were  about  15  timekeep- 
ers, foremen  and  draftsmen.  The  men  engaged  in  con- 
crete work  numbered  550.  The  balance,  about  325,  were 
bricklayers,  structural-steel  men,  painters,  plumbers, 
sheet-metal  men,  plasterers  and  laborers. 
Person;  M-:  i, 

The  P.  J.  Carlin  Construction  Co.,  of  New  York  City, 
was  general  contractor  (J.  P.  Carlin,  President).  The 
architect  was  C.  B.  Comstock.  James  Stephenson  was 
superintendent  at  the  site  for  the  reinforced-concrete 
((instruction. 


A    Pittsburgh    Tenement    CollapNeil    During:   a    Storm    on    the 

night  of  May  12.  In  the  house  at  the  time  were  50  persons, 
of  whom  one  was  killed  and  a  number  injured. 

A  Magazine  Explosion  on  the  Canal  Zone,  caused  by  a 
brush  fire,  which  made  its  way  too  near  the  dynamite  shanty, 
resulted  in  the  killing  of  eight  persons  and  the  injury  of  about 
19  others,  on  May  5.  Six  of  the  dead  and  most  of  the  wounded 
were  firemen  summoned  to  combat  the  flames. 

Argument  on  the  Injunction  Suit  brought  by  the  Federal 
Government  to  prevent  the  Chicago  Sanitary  District  from 
diverting  more  than  1127  cu.ft.  per  sec.  from  Lake  Michigan 
was  begun  on  May  7.  The  injunction  was  applied  for  several 
years  ago. 

A  Heavy  Rainfall  In  Southern  Michigan  occurred  May 
11-12.  Many  cellars  were  flooded  In  Detroit.  The  most  serious 
damage  appears  to  have  occurred  In  the  vicinity  of  Kalamazoo 
and  Adrian.  Crops  were  wiped  out  in  many  places  and  one 
man   was  drowned. 

Paving  by  Municipal  Day  Labor,  Duluth,  Minn.— The  city 
of    Duluth,    Minn.,    in    experimenting    with    pavement    work    by 

city  laboi  The  paving  of  West  Superior  St.  from  15th  to 
13th  Aves.,  with  vitrified  brbk  on  a  concrete  base,  at  an 
estimated  cost  ol     86  000,   b  u    bei  n    bi   ■  un 

\  Minor  City  Planning  Competition,  having  as  Its  subject 
the  treatmenl  of  the  "four  corners"  at  two  streel  Intersec- 
tions,   Is         111 I    by    Prof,    George    A.    Damon,   Dean    of   En- 

!inr.r,|>    College    of    Technology,    Pasadena,    Calif. 

ol     i      LOO    ind     50    i'  •  red,     All    ii  o  v.  Inga  must 

be  In  the  handi  of  Dean  Damon  by  Sept.  1,  1014,  and  awards 
.in!   i    be   madi    by   Bepl     10. 

Concrete   Boad   Specifications  have   beei porated   in  a 

by    ii Ivemal    Poi  I  land    I  lement    Co., 

.    i  n      This   i klel    Includi      th(    Rei  ommi  nded    Prai 

tici     tdopted    by    the    National   Conferenci    on   Concrete    Road 

Building,    held    al    Chicago,    Feb.,    1914,    and     the     P ed 

ol    ! :  nerl !oncreti     Instil  uts 

Om    ■  ■■■'  ■   i    Conoreti    High  w  ay,  ■  me- 
nd  Two-Coui   ■    Conorets 
mi  hi. 


A  Temporary  Wood  II  ridge  Was  Wrecked  at  Tiffin,  Ohio 
May  12,  by  driftwood.  One  of  the  middle  bents  failed,  cau: 
the  structure  to  sag  on  one  side;  the  driftwood  then  car  j 
it  away.  The  Monroe  St.  Bridge  was  first  erected  at  Wi\ 
ingrton  St.  When  the  new  and  permanent  Washington'. 
bridge  was  completed  the  temporary  structure  was  move. 
Monroe  St. 

The  Second  15-Cu.yd.  Dipper  Dredge  for  the  Pan;  „ 
Canal  left  New  York  harbor  in  tow  of  a  tug  on  Apr.  26.  '|g 
is  the  "Paraiso,"  a  duplicate  of  the  "Gamboa,"  now  at  WW 
on  the  canal,  which  was  26  days  on  the  voyage  from  M 
York  to  Colon.  These  dredges  were  described  in  "BnglnL 
ing  News,"  of  Mar.  12,  and  are  probably  the  most  powe  ,1 
dredges  of  their  type  afloat.  They  were  built  by  the  Bucis 
Co.,  South  Milwaukee,   Wis. 

New  York  State  Road  Contractors  Sued — Proceedings  y 
begun  on  May  10  to  recover  thousands  of  dollars  of  the  mdri 
expended  by  New  York  State  during  the  last  year  or  o 
on  road  work.  Nine  contractors  and  their  bondsmen  are  >. 
ing  sued  for  amounts  varying  from  $6000  to  $13,000,  fori, 
leged  failure  to  construct  the  roads  according  to  the  j- 
visions  of  the  contracts.  Under  the  state  law  all  contrac-s 
are  bonded  for  50%  of  the  amount  of  their  contracts,  and  ie 
bond  is  held  until  the  final  acceptance  of  the  road  by  ie 
State. 

Asphalt  Pavements  in  Chicago  Cheaper — According  to  ie 
Chicago  "Tribune,"  the  average  price  per  square  yarof 
asphalt  pavement  at  last  season's  awards  of  the  Boarot 
Local  Improvements  was  $1.84,  while  in  bids  opened  ;. 
cently  the  average  price  was  only  $1.69,  a  decrease  of  al jt 
9%.  If  the  city  lays  the  usual  season's  amount  of  aht 
1,000,000  sq.yd.,  this  will  mean  a  saving  of  $150,000. 
reason  for  the  sudden  drop  in  price  is  claimed  to  be  dure 
a  lack  of  agreement  among  asphalt-paving  contractors, 
have  hitherto  monopolized  the  field.  The  chief  new 
petitor  is  the  Barber  Asphalt  Paving  Co.,  which  has  airily 
secured  a  score  or  more  contracts  at  $1.71  per  sq.yd. 

A  Blast  Adjacent  to  a  Shopping  District  dropped  st'?- 
into  a  crowd  of  shoppers  on  Tremont  Ave.,  New  York  I  y. 
on  May  16.  Seven  persons  were  injured.  The  blast  was  il 
in  an  excavation  for  an  apartment  house  in  the  shopi^ 
center  of  what  is  known  as  the  East  Tremont  section  of  it 
Bronx.  The  blast  was  set  off  after  several  others  and  waltl 
be  the  last  for  the  day.  An  investigation  by  the  police  i- 
dicated  that  the  usual  precautions  had  been  taken,  but  » 
amount  of  dynamite  used  could  not  be  determined  as  II 
men  had  apparently  left  immediately  after  the  shot.  M 
contractor  is  Matteo  Capobianto.  of  3400  Third  Ave.  U 
accident  is  being  investigated  by  the  Bureau  of  Combustll  s 
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A  Severe  Marine  Boiler  Explosion  on  the  Old  Domi  )i 
steamer  "Jefferson"  off  Cape  Henry  on  the  night  of  Ma;tl 
resulted  in  the  death  of  10  men.  Inspection  of  the  bill 
after  the  accident  indicated  that  low  water  was  the 
The  furnace  crown  has  sagged  and  the  upper  right-lid 
portion  of  the  tube  sheet  is  blown  entirely  away  fronjll 
tubes.  The  ends  of  the  stay  tubes  are  in  good  condition.  II 
one  from  which  the  sheet  blew  entirely  away  is  not  §• 
torted  and  the  hole  in  the  sheet  is  perfect,  excep 
was  enlarged  just  enough  to  allow  the  pressure  (190  lb.  3r» 
mally)  to  force  it  over  the  beaded  tube  ends.  The  ashes  v  o 
being  removed  at  the  time  of  the  accident  and  on  is 
ship  the  pressure  usually  dropped  30  lb.  when  this  work  is 
being  done. 


The  Recent  Oklahoma   Flood,  noted   last  week  In  these  l« 
umns,    washed    out    the    following    bridges   across     the    Si 
Canadian   Itiver:  Santa  Fe  railroad  bridge,  at  Canadian,  1 
Wichita  Falls  Ry.  bridge,  near  Camnrgo,  Okla.;  wagon  brlijl 
Taloga;    Kansas,   Mexico  &   Orient   By.   bridge,   mar  Oiikwii 
Frisco  railroad  bridge,  Bridgeport;  wagon  bridge,  Ti 
Island    bridge,    Union    City;    Frisco    bridge,    near    Tuttls; 
soiiil,    Kansas    &    Texas    lty.    bridge,    Tyrola.      The 
bridges    over    the    Cimarron     River    were    destroyi 
Mexico    .v    orient     lty     bridge,    near    Cleo;    Hock    Islam 

bridge,    near   Clco;    Frisco   bridge,   near    Ames;    th 

brldgi     al    Guthrie    was    partially    washed     out. 
North  Canadian,   thi     Wichita    Kalis  lty.   bridge  al    I 
w  aslii  .1    oni    l.\    ,-i    li-ft.    rise. 

tn    Earl ake    In    Sicily    destroyed    many    vlllai 

.   ,    tern    i  I il    Ml     Ktna    and    killed    nearly    200    pi 

May   0.      The   solo   Industry   of   this   pari    of   the    lain 
growing,  ami   inosl    of  the  vlllnges   have  an  agrlcull 

Ion.     The  buildings  arc  of  llghl    construction      Rallroji 

bridges  ami   tunnels   were  wrecked, 

I'  . .  I       BI    ■..    i  .1  I      il:i  \  H     l>l  OVlotlH      lO     I  he      Ilea  V  y      en  I  I  ln|H  '1 

.,.    i,  ii    accompanied   by  nn   eruption  of   Ml     BtBS 
hi    i      ovori      ii."  I.    wua   Cell   al   v   p.m.,   on    May   9,  Interrupt 
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lroad  and  telephonic  communication.  According  to  the 
w  York  "Herald,"  Prof.  Annibale  Ricco,  Director  of  the 
na  Observatory,  considered  the  disaster  to  have  been  due 
a  subterranean  infiltration  of  sea  water,  which  on  reaeh- 
:  the  ignited  zone,  caused  the  internal  explosion.  He  says 
s  was  proved  by  the  jets  of  boiling  vapor  which  burst 
th  at  several  points,  where  the  earthquake  had  caused 
>p  crevices. 

Engineers  of  Philadelphia — A  joint  meeting  of  engineers 
presenting  the  membership  of  all  the  scientific  and  engi- 
ering  societies  of  Philadelphia  was  held  on  the  evening  of 
iday.  May  15,  at  the  Continental  Hotel  Roof  Garden  and 
>s  attended  by  between  four  and  five  hundred  engineers  of 
iladelphia  and  vicinity.  The  object  of  the  meeting  was  to 
omote  general  acquaintance  and  friendship  and  aid  in  the 
-mation  of  some  organization  which  will  represent  the  en- 
e  engineering  fraternity  of  Philadelphia.  Following  a 
neral  reception  by  the  committee  in  charge  and  the  guests 
the  evening,  the  meeting  was  addressed  by  Hon.  Geo.  W. 
irris,  Director  of  the  Department  of  Wharves,  Docks  and 
rries  of  Philadelphia;  Dr.  W.  W.  Kean.  President  of  the 
nerican  Philosophical  Society,  which  is  said  to  be  the  oldest 
entific  society  in  the  United  States;  Dr.  "Walton  Clark,  Presi- 
nt  of  the  Franklin  Institute,  and  Dr.  Alex.  C.  Humphreys, 
esident  of  Stevens  Institute  of  Technology. 
The  Panama  Canal  has  been  opened  to  commercial  traffic, 
le  emergency  resulting  from  the  stoppage  of  traffic  on  the 
huantepec  Ry.,  by  the  Mexican  authorities  has  resulted  in 
diversion  of  traffic  to  the  Panama  route  with  consequent 
ngestion.  While  the  ships  destined  for  the  Tehuantepec 
ute.  an  iving  at  the  Panama  terminals  are  not  prepared  to 
ntinue  their  voyage  through  the  canal,  it  has  been  ar- 
nged  to  transship  freight  through  the  canal  on  barges.  The 
st  of  these  barges  was  to  pass  across  the  isthmus  through 
e  canal  on  May  15. 

j  The  canal  is,  of  course,  not  entirely  completed.  A  consid- 
able  amount  of  the  machinery,  such  as  the  towing  loeomo- 
.es.  still  remains  to  be  delivered.  The  locks  and  lock  ma- 
in, .ry.  however,  are  sufficiently  far  advanced  so  that  the 
|  nal  can  readily  take  care  of  all  the  traffic  that  is  likely  to 
I  e  it  for  a  long  time  to  come.  The  only  obstruction  in  the 
urse  of  the  canal  is  the  Cucaracha  slide  and  the  dredges 
r  pace  with  the  advance  of  this  so  that  vessels  can 
i.ss  it  without  difficulty. 

Iowa  Law  Requiring  the  Dragging  of  Earth  Roads  En- 
Ireed — The  systematic  use  of  road  drags  is  one  of  the  duties 
ost  specifically  required  by  the  new  law,  an  abstract  of 
Ihirh  was  given  in  "Engineering  News."  of  July  17,  1913. 
here  is  a  special  fund  which  the  law  requires  to  be  levied 
r  this  one  specific  purpose.  This  money  must  be  spent  foi- 
ls one  purpose  and  no  other.  Road  officials  whose  duty  it  is 
see  that  roads  are  dragged  at  the  proper  time  are  liable 
ider  the  law  whether  the  neglect  be  theirs  or  of  others 
ion  whom  the  responsibility  has  been  placed.  This  ap- 
ies  to  those  in  charge  of  the  county  road  system,  the  town- 
lip  system  and  the  roads  inside  the  limits  of  incorporated 
wns.  The  law  has  recently  been  tested  in  the  case  of  the 
wn  of  Clover  Hill  (near  Des  Moines)  which  has  only  35 
iters.  The  four  councilmen  of  the  town  were  indicted  for 
iglect  of  duty  in  failing  to  drag  the  roads,  as  provided  by 
16  law  of  1913,  and  were  recently  adjudged  guilty  and 
tied  $5  each.  For  a  second  offense  they  are  liable  to  a  $500 
ne  or  a  year  in  the  county  jail,  or  both. 

A  Very   Larue   Stone-Crushing   Plant   is   to   be   built   by   the 
•  w    Haven    Trap    Rock    Co.,    at    North    Branford.    Conn.      The 
lant  will  be  located  at  a  point  about  ten  miles  east  of  New 
aven  and  five  miles  back  from  Long  Island  Sound.     At  this 
olnt  a  deposit  of  trap  rock  exists,  rising  about  2(10  ft.  above 
le   valley    and    extending    westward    for   several    miles.      The 
ick    Masted   down    from    the   quarry    face   will    be    excavated 
y  steam   shovels   and   delivered   to   an   initial   crusher   of   the 
type    able    to    take    in    very    large    blocks    of    stone.      The 
oarse    material    discharged    from    the    jaw    crusher    will    !"• 
by   rotary    crushers.      The    first    plant    to    be    installed 
ve  a  capacity   of  3000   tons   of  crushed   stone  per  day. 
id   Is   to   be   so   planned    that   a   second    plant    of   similar   ea- 
rn  be  added   when  the  market  demand  Justifies  it.      A 
lllway    line    five   miles    long    will    extend    from    the    crushing 

o    l.nng    Island    Sound    where    the    stone    will    be    lo 

n   barges    for    delivery    at    New    York    and    other    ports.      An 

will  be  erected  near  the  Bite  of  the  quarry 

urnlshlng  power  for   all  operations  In  connection  with   It.  The 

'ork    of    designing    and    erecting    the    plant    Is    In    charge    ot 

reston   K.   Yates,   :;n   Church   St..   New  York   City. 

A    Cnnl    Hoisting    Derrick    on    the    river    front    at    Montreal. 

Mined    on   May  5th  and   top), led   two  employees   who 

«re  working  upon   It   Into  the  water.     The  current  wns  very 

wlft   and   the   men   were   drowned.     Their  bodies,  apparently, 


were  caught  in  the  framework  of  the  machine^or  they  had 
not  been  recovered  at  last  accounts.  The  crdse  was  owned 
by  the  Ogdensburg  Coal  &  Towing  Co.,  and  was  a  one-ton 
coal  unloader  of  the  McMyler  type.  About  two  days  previous 
to  the  accident,  a  shunting  engine  had  hauled  the  derrick  from 
its  winter  quarters  to  the  location  on  the  wharf  from  which 
it  toppled  into  the  river,  and  it  was  set  there  on  what  ap- 
peared to  be  a  good  level  track.  In  shunting  the  derrick  from 
the  yard  to  the  wharf,  it  was  brought  down  quite  a  steep 
grade  from  a  high-level  to  a  low-level  wharf,  and  no  trouble 
was  noted  with  it.  At  the  time  the  derrick  toppled  over,  the 
men  working  on  it  were  engaged  in  reeling  on  a  new  steel 
cable,  and  the  boom  of  the  derrick  was  pointing  inshore,  and 
was,  of  course,  not  carrying  any  load.  No  work  had  been  done 
with  the  derrick  since  it  had  been  placed  on  the  wharf.  As 
far  as  is  known,  the  track  on  which  it  was  located  was  all 
right,  and  no  one  seems  to  be  able  to  locate  the  cause  for  the 
overturning. 

This  type  of  machine  is  arranged  to  swing  360°  and  is 
counterweighted  at  the  back  against  the  weight  of  the  boom 
and  bucket,  and  is  also  clamped  down  to  a  small  trestle,  which 
trestle,  in  turn,  is  on  trucks  and  can  be  moved  parallel  with 
the  face  of  the  wharf.  It  is  probable  that  the  machine  was 
not  properly  counterweighted  or  clamped,  and  that  it  simply 
fell  off  of  the  trestle;  but  the  testimony  of  the  one  survivor 
and  of  the  other  men  who  were  connected  with  its  installa- 
tion, has  not  as  yet  given  any  definite  reason  for  the  over- 
turning. 


Mr.  William  J.  Nixon  has  resigned  as  Chief  of  the  Bureau 
of  Electricity,   San   Francisco,   Calif. 

Mr.  C.  D.  Peacock  has  been  made  City  Engineer  of  Brain- 
erd,   Minn.,   at  a   salary   of   $2000   per   annum. 

Mr.  S.  B.  Harding  has  resigned  as  Consulting  Engineer  and 
Director  of  the   Modern  Steel   Structural   Co.,  Waukesha.   Wis. 

Mr.  Frederick  T.  Parsons  has  resigned  as  Deputy  Commis- 
sioner of  the  Department  of  Water  Supply,  Gas  and  Electricity 
of  the   City   of  New   York. 

Mr.  Adolph  J.  Egelhof  has  been  elected  a  Vice-President  of 
the  Rome  Corporation,  Builders.  New  York  City,  in  charge  of 
the  estimating  department. 

Mr.  A.  B.  Clenny,  for  the  past  year  Assistant  Engineer 
for  the  J.  C.  Field  Engineering  Co..  of  Denison.  Tex.,  has 
been   appointed   City   Engineer   of   Denison. 

Mr.  A.  J.  Wenzell,  M.  Am.  Soc.  C.  E.,  has  resigned  as  Chief 
Engineer  of  the  Michigan  Railway  Engineering  Co.,  Kala- 
mazoo, Mich.,  to  engage  in  other  work,  with  headquarters  at 
1506   Geddes   Ave..    Ann    Arbor,    Mich. 

Mr.  M.  C.  Cleveland,  recently  Engineer  of  Maintenance-of- 
Way  ..f  the  Chicago.  Indiana  &  Southern  R.R.,  at  Gibson,  Ind.. 
has  been  appointed  Valuation  Engineer  of  the  Lehigh  Val- 
ley R.R. 

Mr.  J.  H.  Jackson,  former  Superintendent  of  the  St.  Louis 
&  San  Francisco  R.R.,  at  Birmingham,  Ala.,  and  since  April 
of  this  year  with  Baltimore  &  Ohio  R.R.,  at  Baltimore.  JM. 
has  been  appointed  Superintendent  of  the  Newark  division 
of  the  Baltimore  &  Ohio  R.R.,  with  headquarters  at  Newark. 
Ohio. 

Mr.  Charles  Mauro,  who  is  reported  to  have  worked  and 
traveled  in  Europe,  Australia,  New  Zealand  and  other  places 
as  a  gold  prospector,  has  been  appointed  Deputy  Street  Clean- 
ing Commissioner  for  the  Borough  of  Brooklyn,  New  York 
City,  at  a  salary  of  $5000  per  annum.  For  the  last  10  years 
Mr.  Mauro  has  been  connected  with  immigrant  railroad  traffic 
work. 

Mr.  IT.  B.  Bllger.  M.  Am.  Soc  C.  E.,  Senior  Highway  En- 
gineer, United  States  Office  of  Public  Roads,  Washington, 
D.  C,  has  resigned  to  become  Road  Engineer  of  th.  Illinois 
State  Highway   Department.     He   was   formerly   Division   En- 

-f   ill.-    Illinois   Stati     Highway  Commission.      Mr.    ! 
is  a  graduate  of  Bucknell  University  and  a  civil  engineering 
graduate   of   the   University   of   Missouri.      For  a   number   of 
years  he  was   In    railway   work. 

Prof.  T.  R.  Agg.  head  of  the  department  of  highway  en- 
gineering   at    the    Towa    State    C  -.     Iowa,    hat 

S  President  of  the  Northwestern  Road  Congress,  a  new 
organization  composed  of  highway  engineers  and  others  in- 
terested In  road  work-  In  the  Btates  ...  [ova,  Illinois.  Wiscon- 
sin, Michigan,  North  and  South  Dakota,  The  road  problems 
Of  these  states  are  similar  ami  will  he  considered  and  dis- 
cussed at  a  congress   to   be   held   In    the   coming   fall. 


I  Kill 
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Mr.  Joseph  H.  Young,  former  President  of  the  Spokane, 
Portland  &  Seattle  Ry.,  the  Oregon  Trunk  Ry.,  and  the  other 
so  called  Hill  lines  in  Oregon,  has  been  elected  President  and 
General  Manager  of  the  Norfolk  Southern  Ry.,  succeeding  Mr. 
Charles  H.  Hix,  resigned.  Mr.  Young  is  a  former  Division 
Superintendent  of  the  Union  Pacific  Ry.,  and  at  one  time  was 
General  Superintendent  and  later  General  Manager  of  the 
Colorado  &  Southern  Ry.  From  1910  to  1912  he  was  President 
of  the  Alaska  Steamship  Co.  and  Vice-President  of  the  Copper 
River  &  Northwestern  Ry.  Mr.  Young  is  a  native  of  Salt 
Lake  City,   where   he   was   born   in   1S64. 

An  unfortunate  similarity  of  nanus  has  caused  some  an- 
noyance to  a  well  known  engineer  of  New  York  City.  We 
recorded  in  our  issue  of  Apr.  23,  in  this  place,  the  conviction 
of  Spencer  J.  Stewart,  former  Division  Engineer  of  New  York 
State  Highways,  for  conspiracy  to  defraud  the  state  in  con- 
nection with  road-improvement  work  on  Long  Island.  This 
engineer  is  no  connection  "whatever  of  Spencer  W.  Stewart, 
of  New  York  City,  who  is  the  President  of  the  Stewart  En- 
ginering  Corporation,  and  of  the  Hydraulic  Development  Cor- 
poration, and  is  also  a  director  in  the  Interstate  Equipment 
Co.  Spencer  W.  Stewart  is  not  now  and  never  has  been  con- 
nected with  any  state,  county  or  city  work  either  as  an  en- 
gineer or  a  contractor.  His  activity  has  been  principally  in 
railway  location  and  construction,  and  in  the  construction  of 
bridges,    foundations,    and    hydroelectric    works. 

Mr.  Newcomb  Carlton,  a  former  Mechanical  Engineer  of 
Buffalo,  N.  Y.,  and  a  graduate  of  Stevens  Institute  of  Tech- 
nology, has  been  elected  President  of  the  Western  Union 
Telegraph  Co.,  succeeding  Mr.  Theodore  N.  Vail,  resigned. 
Mr.  Carlton  has  been  Vice-Fresident  and  executive  head  of 
the  company  for  several  years  past.  Until  1S99  he  was  a  me- 
chanical engineer  in  Buffalo,  N.  Y.  He  was  appointed  Di- 
rector of  the  Pan-American  Exposition  in  that  city  in  1S99. 
Here  he  developed  so  much  executive  ability  that  he  was 
offered  a  position  as  Vice-President  of  the  Bell  Telephone 
Co.,  of  Buffalo,  which  he  filled  for  two  years.  In  1904  he  was 
made  Vice-President  of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  Pittsburgh,  Penn.,  and  in  1906  became  Vice- 
President  and  Managing  Director  of  the  British  Westinghouse 
Electric  &  Manufacturing  Co.,  of  London.  Since  1910  he  has 
been  with  the  Western  Union  Telegraph  Co.  in  New  York 
City. 

Mr.  William  Mulholland,  M.  Am.  Soc.  C.  E.,  Chief  Engineer, 
Department  of  Public  Service,  Los  Angeles,  Calif.,  was  granted 
the  honorary  degree  of  Doctor  of  Laws  by  the  University  of 
California  on  May  13.  The  degree  was  conferred  by  President 
Benjamin  Ide  Wheeler,  to  whom  the  candidate  was  introduced 
by  Prof.  Charles  Derleth,  Jr.,  Dean  of  the  College  of  Civil 
Engineering,   who   said: 

Mr.  President:  On  behalf  of  the  engineering  faculties  I 
present  to  you  a  man  singularly  endowed  by  those  qualities 
which  mark  the  great  engineer.  A  native  of  Belfast,  Ireland, 
reared  in  Dublin,  he  matriculated  for  life's  course  by  going 
to  Bea,  a  hoy  of  14.  He  left  the  fatherland,  crossed  our 
Isthmus;  upon  a  sailing  vessel  he  entered  the  Golden  Gate  in 
i  ,;  Ever  since  in  this  western  country  he  has  been  a  close 
student  of  nature,  schooled  solely  in  the  merit  university  of 
[i  nee,  so  that  now  he  stands  before  us  a  vigorous  per- 
sonality, strong,  fearless,  upright,  sound  in  Judgment,  keen 
<'f  vision,  a  master  workman  and  a  leader  of  men:  the  ver- 
Itable  pride  <>f  engineers.  I  Introduce  him  further  because 
n    Invaluable    servant    of    our   si.it".   an    acknowledged 

authority  upon  the  sou nee,  distribution,  care  and 

i  I  In-   Chief   Engineer 

Lqueduct,  William  Mulholland. 
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Paul  L.  T.  Heroult,  M.  Am.  Inst.  M.  E.,  famous  as  the 
ventor  of  the  process  for  extracting  aluminum,  which  her 
his  name,  died  recently  in  Paris,  France.  He  was  born 
France  in  1863.  He  was  educated  in  England  and  France  a 
in  1S86,  at  the  age  of  23  he  invented  the  II".  milt  alumlni 
process.  Afterward  he  was  connected  with  the  alumlni 
industry  both  in  France  and  in  this  country.  He  was  a  me 
ber  of  the  Societe  des  Ingenieurs  Civils  de  France,  and 
various  chemical  and  other  learned  and  scientific  societies. 


COMING   MEETINGS 

SIXTH   NATIONAL   CONFERENCE   ON   CITY   PLANNING 
May    25-27.      Toronto,    Ont.      Secy.,    Flavel   Shurtleff,    19  Cc 
gress   St.,  Boston,   Mass. 
MASTER    BOILER    MAKERS'    ASSOCIATION. 

Mav  25-2S.     Convention  at  Philadelphia,  Penn.     Secy.,  H 
Vought,   95   Liberty  St.,  New  York  City. 
NATIONAL   DISTRICT    HEATING    ASSOCIATION. 

May    26-29.       Sixth    convention    at    Rochester,    N.    Y.      Sec 

D.  L.   Gaskill,   Greenville,   Ohio. 
AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

June    2-5.       Annual     convention    at    Baltimore.    Md.      Sec 
Chas.   W.    Hunt,   220    W.    57th   St.,   New   York   City. 
MASTER    CAR    BUILDERS'    ASSOCIATION. 

June     10-12.       Annual     convention     at     Atlantic    City,    X. 
Secy.,  Jos.  W.   Taylor,   1112   Karpen  Building,   Chicago,  i 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL     A> 
STEAM     KXOTXEERS. 
June  11-13.     Annual  meeting  at  Toledo,  Ohio.     Secy.,  Fra 

E.  Sanborn,    Columbus,    Ohio. 

AMERICAN     RAILWAY      MASTER     MECHANICS'     ASSOCI 
TH  >X. 
June     15-17.       Annual     convention     at     Atlantic    City,    N, 
Secy.,  Jos.   W.  Taylor,   1112  Karpen  Building,  Chicago,  1 

Engineers'  and  Architects'  Club  of  Louisville — On  Satu 
day,  May  16,  at  6:30  p.m..  at  the  Pendennis  Club  in  Louisvil 
Ky.,  the  Engineers'  and  Architects'  Club  of  Louisville  ten 
ered  Theodore  A.  Leisen  a  farewell  dinner,  in  recognition 
his  services  to  the  Club.  The  Committee  of  Arrangemen 
appointed  by  President  Elliott  consisted  of  F.  H.  Miller,  J. 
Johnson  and  G.  W.  Hubley.  Mr.  Leisen  is  leaving  for  Detn 
to  accept  a  position  as  Chief  Engineer  and  General  Su 
tendent  for  the  Detroit  Water  Commission.  At  the  resriil 
meeting  of  the  Club,  on  May  19,  F.  S.  Schaefer  presented 
paper  on  "Farm  Draining."  The  Secretary  of  the  Club 
Pierce   Butler,   1412   Starks  Building,   Louisville,   Ky. 

American  Society  for  TestinK  Materials— The  July  4  se 
sion  of  the  next  annual  meeting,  to  be  held  at  Atlantic  Cit 
has  been  abandoned.  By  this  change  the  annual  meeting  w 
last  from  June  30  to  July  3.  As  previously  annoum  > 
meeting  will  be  held  at  the  Hotel  Traymore,  Atlanl 
City,  N.  J. 

The  nominating  committee  has  made  the  following  nomin; 
tions  for  the  ensuing  year:  For  President,  A.  W.  Gibbs,  rem 
sylvania  R.R.;  for  2d  Vice-President,  A.  A.  Stevenson;  f 
Secretary-Treasurer,  Edgar  Marburg.  For  members  of  I 
tlve  Committee,  Robert  Job,  F.  W.  Kelley,  A.  Marston  at 
S.  S.  Voorhees.  Mr.  Richard  Moldenke  holds  over  for  anotle 
year  as  Vice-President,  the  term  for  that  office  being  tw 
years.     Four  directors  also  hold  over. 

The  program  just  issued  to  the  members  shows  that  thn 
meetings  will  be  held  on  Tuesday,  June  30,  at  10  a.m.,  3  ai 
8   p.m.,   respectively;    two   meetings   on   Wednesday   at  "1 ' ' 
and   S  p.m.;   two   meetings  on  Thursday  and  Friday  nt    II 
and  3  p.m.     The  provisional  program  includes  66  n 

items,    which    prise    tli"   committee   reports,    Individual  p 

pers,  anil   business   items.      Among  tho  more   important    | 
to  be   pies,  iii.il    :ne   the   following: 

tlonal    Tests    for    Metallic    Protective    Coatings,"   J. 

iori hi'    Aggregates  foi    Portlan.l-i'cinent  Concrete 

Uberl     '■  1 1 1  ■  "i 

—r. -stiii       Concreti  t.  '       M.    Chapman 

"Blast-Furnace    Slag    of    Aggregate    and    Concrete,      »• 

■Nili' '"■  „  ..   .i 

"Value   of  the   Autoclave   Test    for    Portland   Cement,     a.  • 

"Examinations  ■  •!"  the   Reasons  for  Concrete  Falluri 
Qreenman  ,    ,, 

"Determination   ol    Time  of  Setting   •  ■(  Cement,     c,.   M.  \\  I 

■\  nlume    Chan  ol     t  ind    C nt    n  nd    Concrete,      ' 

!,,  ,!      II        V,   hltl 

"I  ;i, .,  i  ,  olj    Ih     of     Pot  tlitnd     d  in.  nt     and      Hi  Infot  ceil     I 

erete,"    1 1      '     Pot  •  i 

"Strength    of    Mine    Mot  tin  "    \V     K     Kmley   nnil   S     I 
"Pet  menbtllt  <•    T<    I      lot    I'nlnti    and    \   irnli  h,"    \ 

mi  ui       i  nd  d   number  o)   othei  ■    In  discussion 

,,i    Pi t  Inn    i  or    Poi  t  land   Cement    si  i-u.  tun 


"Simple   I'miii m    tie 

SV,  0    Llchtner, 


I ■  in.-    for   Testing    si  i  uctu 
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his  so  called  review  to  this  part  of  the  book,  and  gives 
practically  nothing  in  the  form  of  comments  either  adverse 
or  favorable  except  an  absurd  remark  about  "growth"  and 
"swell."  Of  the  remaining  20%  of  the  book  about  three- 
fourths  is  devoted  to  brief  but  (for  our  purpose)  sufficient 
description  of  the  various  surveys  and  maps  required  in  rail- 
road work  but  Mr.  Lavis  utterly  ignores  this  portion.  This 
leaves  less  than  4%  of  the  book  to  the  subject  of  "economies' 
but  Mr.  Lavis  takes  up  nearly  half  of  his  alotted  space  with 
criticisms  of  this  part. 

Mr.  Lavis  takes  exception  to  the  statement  in  the  preface 
that  it  is  thought  that  the  book  will  appeal  to  practicing 
engineers,  and  his  opinion  to  the  contrary  notwithstanding, 
we  do.  But  by  "practicing  engineer"  we  do  not  refer  to  the 
man  who  will  be  placed  at  the  head  of  the  Alaskan  Rail- 
way project  but  to  "the  man  behind  the  gun,"  the  man  with 
the  rod  and  tape,  the  man  whose  daily  work  is  railroad  sur- 
veying. In  short  the  book  is  for  the  engineer  on  the  right- 
of-way,  not  for  the  "engineer"   in   Wall  Street. 

In  his  last  paragraph  Mr.  Lavis  infers  that  there  is 
nothing  new  in  the  book.  So  far  as  scientific  knowledge  is 
concerned  this  is  undoubtedly  true,  but  the  treatment  of  an 
old  subject  is  certainly  radically  different  from  that  in  other 
books,  and  decidedly  more  to  the  point  for  the  purpose  of 
instruction.  Couple  with  this  the  fact  that  we  have  used 
only  modern  methods  and  eliminated  entirely  those  which 
were  almost  obsolete  in  the  days  of  Peter  Cooper,  and  it  would 
seem  that  the  book  could  be  credited  with  a  little  newness. 
From  the  standpoint  of  the  student  we  have  eliminated  the 
mathematics  (in  detail)  with  which  he  is  familiar,  giving  the 
solutions  in  outline  only.  This  compels  the  student  to  ana- 
lyze each  problem  and  thus  trains  him  how  to  attack  new 
problems,  rather  than  to  simply  hunt  up  a  suitable  formula 
(provided  it  can  be  found  and  he  is  able  to  recognize  it).  In 
our  chapter  on  turnouts  we  have  based  all  problems  on  the 
straight  frog  and  switch  as  actually  used  on  American  rail- 
ways, a  method  that  has  been  conspicuous  by  its  absence  in 
most  of  the  literature  of  the  subject.  In  our  chapter  on 
Earthwork  we  have  given  a  treatment  of  the  "mass  curve" 
and  its  uses,  which,  while  by  no  means  exhaustive,  is  of 
such  a  nature  that  the  student  can  grasp  the  principles  and 
make  some  use  of  them.  These  may  not  be  new  things  to 
Mr.  Lavis,  and  indeed  are  not  new  things  to  the  experienced 
engineer,  but  they  certainly  are  new  from  the  standpoint  of 
the  beginner,   and    of  the  instructor. 

Referring  to  the  review  as  a  whole,  we  are  not  objecting 
to  the  criticisms  made  by  Mr|  Lavis,  nor  do  we  take  excep- 
tion to  the  statements  that  he  makes  in  regards  to  the  econ- 
omics of  railroad  location.  In  fact  our  objections  to  the  re- 
view are  based  more  on  what  he  does  not  say  than  on  what 
he   does   say. 

If  the  consulting  engineers  would  themselves  give  to  the 
technical  teacher  books  which  are  really  worth  while  they 
would  doubtless  put  an  end  to  the  waste  of  energy  on  the 
part  of  the  teacher  and  at  the  same  time  would  secure  for 
themselves   the    undying  gratitude   of  these    same    teachers. 

l'K'KKLS    &     WILEY. 

Urbana.   111.,   May   I),   1914. 
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view  off  ftlhens*  aaM.% 


Sir — Your  issue  of  April  16,  1914,  contains  a  review  of  our 
ext  Book  on  Railroad  Surveying."  The  review  is  so  incoin- 
*te  and  the  part  actually  reviewed  froms  such  a  minor 
rt  of  the  book,  and  the  major  part  receives  so  little 
tention  that  the  reader  of  the  review  is  likely  to  be  en- 
ely  misled  as  to  the  actual  scope  and  content  of  the 
ok. 

A  practicing  engineer  makes  use  of  all  available  inform- 
ion,  including  his  own  experience,  to  make  his  work  efli- 
>nt.  If  existing  designs  are  satisfactory  he  uses  them,  if 
t  he  makes  new  ones:  but  M.  Lavis  seems  inclined  to  deny 
is  right  to  the  technical  instructor,  and  to  compel  him  to 
e  existing  material  although  it  may  be  "practically  out  of 
te,"  and  then  probably  complain  that  the  instruction  is  in- 
"  >  i  He  evidently  does  not  realize  that  the  engineering 
acher  looks  upon  his  work  as  an  engineering  problem  and 
I  such  devotes  the  same  energy  to  secure  efficiency  in  his 
"ik  as  does  the  engineer  in  practice.  Many  of  the  books  of 
hlch  Mr.  Lavis  complains  are  the  direct  outgrowth  of  the 
des,  addenda  and  corrections  which  the  instructor  must 
■r  force  make  to  existing  books  in  order  to  adapt  them  to 
pi  rifle  iciiuii  onients. 
ttei    trying    several   texts  on   railway   surveying   and   flnd- 

«    '" "f    them     satisfactory     we    wei impelled     to     use 

v,,,al   in   combination   in   order   to  secure  the  matter  desired. 
b  Hon  .'I-,    this  is  not  conducive  to  efficiency  and   is  unfair   to 

nts   in    that    they   are   compelled    to   imv    several    ex 
nsive  books  and   use  but    little   matter   In   each.      With   Buch 
locations   existing    we    did    exactly    what    Mr.    Lavis    himself 
'•'ii'i    probably    have   done    under    lil<o    conditions,    viz.,    pre- 

"i  e   i i.   containing  Just   the  mattei    which  could  be  used 

1   i lern   uptodate  course   In   railroad  surveying. 

iv  the  chief  divisions  <>(  railroad  surveying  are 
iiv  earthwork,  and  turnouts.  To  this  we  devote  80% 
I  i"n    book,  but  Mr.  Lavis  devotes  onlj    about   one  fourth  • 


Airac5©iratt  Adlvnc©  tto  Wrffteips 

He  that  taketh  in  hande  to  write  any  thing  must  tirst  take 
heede  that  he  be  sufficient  for  the  tame:  for  often  vnwary 
fooles  through  their  rashnes  are  Ouertooke  with  .meat  want 
of   ability. 

Let  no  man  esteeme  hlmselfe  so  learned,  but  that  he  may 
submytte  hys  wrytinges  to  the  Judgments  of  others,  and 
correct   and    thoroughly   amend    the    same    himself.- 

\     wryter    must     leaine    of    the     learned,    and     be    must    not 

stlcke    to   confesse   when    he   erreth;    that    the   worse   he    may 

learn    to    auoyde,    and    knnwc    bowe    to    follow    the    better. 

The  confession  of  an  errour  betokens  a  noblp  and  g  gentle 
mlnde.  Celfus  and  Qulntllllan  doo  report  of  Hippocrates,  that 
least  he  should  decelue  his  posterity,  he  confessed  certayne 
errours,  as  it  well  became  an  excellent  minded  man.  and  one 
of  great  credlte.  For  (as  eayth  Celfus)  light  witts  because 
they    haue    nothing,    wyll    haue   nothing   taken    from   thorn. 
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In  making  choice  of  such  freendes  as  should  tell  vs  the 
trueth,  and  correct  our  wrytinges,  hecdefull  judgment  must 
bee  vsed;  least  eyther  we  choose  vnskylfull  folke,  or  flatterers, 
or  dissemblers.  The  vnskylfull  know  not  how  to  judge, 
flatterers  feare  to  offende,  dissemblers  in  not  praysing  doo 
seeme  to   commende. 

Let  no  man  deceiue  himselfe,  or  suffer  himselfe  to  be 
deceiued,  but  take  some  graue  learned  man  to  be  judge  of  his 
dooing,  and  let  him  according  to  hys  counsayle  change  and 
put  out  what  hee  thinketh  good.  [Extracts  from  Horace's 
"De  Arte  Poetica,"  as  given  in  English  in  William  Webbe's 
"A   Discourse  of  English   Poetrie."      First   printed   in    15S6.] 


LCVHEWS  AMD   HOTE^ 


Reviewed    by   A.    W.   CARPENTER* 

STEEL  BRIDGE  DESIGNING! — By  Melville  B.  Wells,  Associ- 
ate Professor  of  Bridge  and  Structural  Engineering,  Ar- 
mour Institute  of  Technology.  Chicago:  The  Mvron  C. 
Clark  Publishing  Co.  London:  E.  &  F.  N.  Spon,  Ltd. 
Cloth;  6x9  in.;  pp.  vii  +  260;  47  text  figures;  26  folding 
plates.       $2.50. 

This  book  covers  the  usual  ground  of  text-books  on  the 
subject  of  the  design  of  simple,  fixed  spans  for  bridges  and 
roofs.  It  opens  with  a  chapter  on  "Engineers'  Work  and 
Contracts"  which  is  distinctive.  The  familiar  subjects  of 
shop  work,  riveted  joints,  theory  of  strength  of  materials, 
types  and  details  of  construction,  analysis  of  design  of  ex- 
amples of  trusses  and  girders,  preparation  of  shop  drawings 
and  a  bibliography  are  set  forth  in  separate  chapters.  The 
American  Railway  Engineering  Association's  General  Speci- 
fications for  Steel  Railway  Bridges,  1910,  are  presented  in 
full  and  a  set  of  lithographic  reproductions  of  detail  draw- 
ings are  grouped  at  the  end   of  the  book. 

The  chapter  on  "Engineers'  Work  and  Contracts"  gives  a 
brief  synopsis  of  the  methods  of  surveying  for  a  bridge  lo- 
cation, the  determination  of  type  of  bridge  and  length  of 
span  for  a  given  location,  and  the  usual  scheme  of  plans  and 
specifications  for  design  and  construction,  including  a  de- 
scription of  the  scheme  of  general  specifications  for  de- 
sign,  manufacture  and  erection. 

The  chapter  on  "Bridge  Manufacture"  gives  a  concise  and 
rather  complete  general  description  of  the  usual  modern  organ- 
ization, equipment,  process  of  manufacture  and  method  of  in- 
spection for  the  fabrication  of  structural  work,  with  illustra- 
tions of  shop  tools  and  shop  arrangements.  The  theory  cf 
rivets  and  the  practice  of  riveting  are  treated  in  a  brief, 
though  comprehensive  manner,  and  with,  perhaps,  greater 
consideration    given   to   practical   conditions   than   usual. 

The  different  types  of  structures  treated  are:  Roof  trusses, 
highway  bridges  and  railroad  bridges;  the  steps  in  the  de- 
sign of  an  example  of  a  roof  truss,  a  riveted-truss  high- 
way bridge,  a  through  plate-girder,  a  riveted  truss  and  a 
pin-connected  truss  railroad  bridge  being  detailed.  The  work 
is  generally  in  accordance  with  good  practice  and  the  treat- 
mi  ii    Is   concise   and    practical. 

At  the  end  of  the  chapter  covering  the  analysis  of  the  de- 
sign of  a  plate-girder  railroad  bridge  (where  they  seem  to  be 
misplaced),  an  inserted  a  number  of  tables  giving  the 
weight  of  steel  in  steel  railway  bridges  and  some  formulas 
Ights  <i(  railway,  highway  and  electric-railway  bridges. 
These  formulas  should  be  usi  d  with  a  good  deal  of  caution. 
Tin  railway-bridge  weights  Include  the  estimated  or  actual 
weights  of  bridges  of  three  Western  railroads  for  the  ordin- 
ary types  and  span  lengthi  thi  are  principally  for  single- 
pani  and  include  no  floors  carylng  more  than  one 
A  table  of  weight  of  st.ei  in  sihkIi'-i i .irk  drawbridges 

oi    varying    lengthi    toi    I    thesi     roads   is   given,   but    as 

i,<,  separation  oi     tructural  and  machinery  si  eel.  and, 

ii   is  mil   clear   whether  or  not   the  machinery  weights 

are  included,  the  val  ights  Ii    doubtful.    The  data 

•m  weights  would  i.e  mon  '      ited  In  thi    book  If  segre- 

,  :,l.  il    in    a    SI  pal  al.     eha  liter. 

Under     "Slio|i     Drawings,"     rules  and     general     COnSldel  l- 

tlons    foi    the  prep  di  a  wings,    In    rd  

with                                           an      set  forth;     u  ndt  r     'v:<  rer    th 

.I.  tor    bending,    shear,    col- 

trussi  etc.,    •■■■  I  th    theli    derive 

tioiiH,  i    assort- 

thi       ubject       'i'ii.     in  iio- 


graphic  reproductions  of  drawings  consist  of  26  plates,  shim 
ing  detailed  designs  and  stress  sheets.  Twenty-three  of  u 
plates  are  reproductions  or  drawings  of  the  C,  M.  ,v-  si.  j 
R.R.,  and  cover  deck  and  through  plate-girder  spans,  a  pom 
truss  span,  a  through  riveted  and  a  through  pin-connectel 
span    and   a   viaduct. 

The  portion  of  the  work  devoted  to  the  design  of  the  di; 
ferent  types  of  structures  noted  is  aontained  in  110  page 
most  of  which  are  taken  up  by  the  explanations  of  the  di 
tailed  designing  of  the  examples  selected,  and  it  can,  then 
fore,  be  seen  that  the  work  is  not  at  all  exhaustive,  but 
limited  to  a  very  few  types  and  varieties  of  construction 
Railroad  bridges  for  single  track  only  are  considered,  and 
seems  a  little  unfortunate  that  the  rather  unusual  details  i 
the  C.  M.  &  St.  P.  Ry.  designs,  as  regards  top  flanges  i 
girders  and  some  other  features,  should  be  set  forth  ; 
examples  of  general  types  of  construction  without  con 
menting  on  these  features. 

There  is  little  or  no  attempt  to  go  beyond  the  ar! 
proximate  methods  for  the  determination  of  stresses  and  seo 
tions.  The  text  portion  of  the  book  must,  therefore,  be  cor; 
sidered  as  elementary  and  is  probably  to  be  commended  on  the 
account  for  the  use  of  students;  it  is  also  to  be  commended  o; 
account  of  its  general  agreement  with  common  practice.  Thi 
plates  will  be  found  of  value  to  the  experienced  designer  a. 
showing  the  carefully  considered  detail  designs  of  a  first 
class    railroad    bridge    department. 


MolfeswoiHUh0©  Tw©na^=§eveiath 
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MOLESWORTH'S         POCKET  -BOOK         OF         ENGINEERING 

FORMULAS — By  Sir  Guilford   L.   Molesworth,   Past  Presii 

dent.    I.    C.    E.,    M.    I.    Mech.    E.,    and    Henry   Bridges   Moles 

worth,    M.    I.    C.    E.      Twenty-seventh   edition,    revised  an 

enlarged,    With    an    Electrical    Supplement    by   Walter   I 

Molesworth,    M.    I.    E.    E.    and    I.    Mech.    E.    London:      E.   . 

F.  N.   Spon.      New   York:      Spon   &    Chamberlain.      Leathei 

ette;    5x3   in.;   pp.   viii    +    936;    numerous    illustrations.     $: 

Fifty    years    have    passed    since    the    original    Molesworth' 

pocket  book  appeared,  but  the  work  which  found  great   favo 

at  that  time  seems  to  have  held   its  popularity.     At   any  rat 

the  twenty-seventh  edition  has  been  found  advisable.     Moles 

worth's    remains   the   one    true    "pocket"    book    of   wide    scopi 

It    contains    a    vast    amount    of    fundamental    data    for    civi 

mechanical    and    electrical    engineers    but     necessarily     it    I 

handicapped  in  any  one  of  these  fields  by  limitations  of  apa 

which   are    not    observed    by    the    several    "handbooks"    whic! 

cover    a    more    restricted    field.       There    is    a    drawback    fo 

American    readers   in   the   use   of  British   units   and   nom 

ture;   naturally   British   practice   is  treated   largely   though  b; 

no  means  exclusively. 

As  illustrative   of  the   general   scope   of   the   book,   some  o 
the   most   important   sections   may   be   briefly    run   over.     Cei 
tain  parts  apply  to  all  branches  of  engineering — such 
cussions    of    mathematical    principles,    conversion    tables,    -i 
Under    civil    engineering    would    come    the    earthwork    tables 
tunnels  and  general  excavations;   walls,   masonry  and   \ 
framed   structures;   dimensions,    construction   and    operation   0 
railways    and    tramways;    hydraulics — covering    theory,    pipes 
weirs,    irrigation,   wave   action,   harbors,    etc.      Under   mi 
ical    engineering    might    be    put    the    mechanics,    physics,    re 
frigeration,    machine    design,     workshop    receipts,     steel    In 
naces,     gas    works,     steam     power,     locomotives,     watcrwheels 

turbines   and  pumps,   marine  architecture,   gunnery,   aS 

ics.     The  electrical   topics   are   grouped   in   a   supplement;   thi 
range    covers    units,    general    theory    (direct    and    alternate 
currents),    properties    of   conductors,    testing,    dynamo-electrl' 
machinery,  batteries,  illumination,   traction,  etc. 


•Assistant    Valuation    i  ■  ■.    Fork   Central  &  Hud- 

son Riv<  '  11 


THE    MODERN    GASOLINE    AUTOMOHILE;    Tts    1 

struction,    Maintenance    and     Kepali       By    Victor    W      P« 
Late     Technical      Editor     of     "The      Automobile      ,i  ■ 

author      "The     Modern     Gas    Tractor,"     "Automol QUI 

tions    and    Answers,"    etc.       1914     Edition,    revised     ind 
larged        New     Sink:    The    Norman    \V.     Henley     in 
Co.      Cloth;    5x8    In.;    pp.    816;    386    Illustrations.      $2.60. 
In    our   issue    of    Feb.    13,    1D13,    we    gave    high    praise    to  the 
edition    of   this   book    Issued    In     191.1.       It    is    significant    of   tho 
rapid    progress  made   In    tin    development     ,i    (ho    motoi 
Industry    that    It    should    he    deemed    advisable     within    0 
Ii,    radii-ally    revise    so    new    ami    .  .  on  |>l.  I  e    a     null,       Amol 
features   which    arc    covered    by    the   added    material    Incorpor- 
ated    In     this    edition,    an-    rycloclirs,    farm    traitors    an, I    plo' 

combination   gasoline-electric  drive  systems,  skew  bevel    ■ 

new    forms    Of   won, i    eiar   drive    ami    with    the  two    spend  d 

i    1. 1,     A   number  of  ...  ontly  .h  .-ain.-.l  gasollm     '"■■ 
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e   carburetors    for   various    types    of    engines    are    also 

heartily  commend  this  book  to  any  engineer  who 
to  understand  the  mechanism  of  the  car  which  he 
r  drives.  The  amount  of  mechanical  and  electrical 
us  with  which  a  first-class  automobile  is  today 
d  is  such  that  an  engineer  who  thoroughly  under- 
the  whole  machine  In  all  its  details,  its  principles  of 
id  the  features  of  its  design,  can  rank  as  a 
^ood   mechanical   and   electrical   engineer. 

X 

Reviewed    by   ERNEST    1IcCT-LL:jUGH» 

ATTSE    ON    THE    INSPECTION    OF    CONCRETE    CON- 
XION,   Containing     Practical     Hints    for    Concrete 
li  pectors.    Superintendents,    and    Others    Engaged    in    the 
tion    of    Public    and    Private    Works — By    Jerome 
ii.-hran.    Jun.    M.    Am.    Soc.    C.    E.,   author   of   "A    Treatise 
i   Cement  Specifications"   and  "The  Principles   of  Munici- 
I     Refuse    Collection    and    Disposal."      Chicago,    111.:    Mv- 
ii  C.  Clark    Publishing   Co.      Cloth;    6x9   in.;   pp.   xv  +  595; 
ti  xt   illustrations.      $4. 
I;' he   preface   the   author   gives   eight   authorities   and    In 
*  Jal  chapter  gives  a   list  of  sixty-five   books   and   period- 
ilsreely  consulted  in  preparing  his  book.     The  result  is  a 
oWn-hich    drags,    in    a    not    particularly    interesting    way, 
-oh  595  pages  of  material  which  should  better  have  been 
t  |  50  pages,  using  a  somewhat  larger  type.     The  concrete 
luj-y   would    be    better    off    if    writers    would    not    consult 
■  written  when   concrete   construction   was   beginning   to 
nib  importance.      Those   books   had   a   place   in   their   time, 
t    ring  the  past  seven  years  so  much  work  has  been  done 
d  [   many  changes  have  occurred  in  men's  ideas  as  well  as 
anal  construction  processes,  that  a  majority  of  the  books 
mi    by  the  author  should  be   consigned   to   the   scrap   pile. 
Oisidering  the  type   of  man   usually  appointed   to  inspect 
hi  te  work   this   book   is   valueless   as   a   guide   for   inspec- 
nl  Few   inspectors   are    readers   and   this   is   a   book   for   a 
ii| it.     The  reviewer,  however,  would  hardly   give  it   to  an 
jl-rienced   student   for   it    contains   much    obsolete   matter, 
author  does  not  give   evidence   of  much   familiarity  with 
i     construction    work,    but    does    show    that    he    has    in- 
i  ously  collected   and   read   a   great  deal  of  the  literature 
Increte   which   has  flooded   the  market  for  several   years. 


Lives' 


Les 


Reviewed   by   E.   KUICHLINGt 

A  UNTERHALTUNG  END  VERTEIDIGUNG  DER  FLUSS- 
•KICHE — Von  Ehlers,  Geheimer  Baurat,  Professor  an  der 
echnischen  Hochschule  Danzig.  Berlin;  Wilhelm  Ernst 
:  Sohn.  Paper;  7x10  in.;  pp.  54;  54  illustrations.  3.20 
larks. 

lis  booklet  is  the  first  of  a  series  of  articles  on  Hydraulic 

Kb  peering  which  are  contemplated  to  be  issued  by  the  pub- 

a,      Its    author    has    had    extensive    experience    with    the 

>r  ruction,    maintenance   and   repair   of   dikes   on    the   rivers 

III  ogat,  Vistula  and  Oder  during  the  18  years  from  1887  to 

itcl  inclusive,    in    which   some   extraordinary   floods   occurred. 

fned  to  be  useful  to  both  engineers  and  the  author- 

tli  in  charge   of   dikes.      After   describing    the    functions    of 

•*   us  kinds   of  dikes,    the   methods    of   designing,    construct- 

u'md    maintaining    them    are    clearly    described,    and    par- 

'lc  ir  attention   is  given   to   modes   of   repair   when   breached 

ay  flood.     An  abstract  of  the  laws  relating  to  such  works  in 

i  *ia,    Hanover    and    Schleswig-Holstein    is    appended.      The 

•ojlet  is  well  written  and  cannot  fail  to  be  highly  valuable 

o   ose  who  are  concerned  with  river  hydraulics  and  the  pro- 

•' on  of  lands  against  Inundation. 


MATHEMATICAL  THEORY  OF  INVESTMENT— By 
Ernest  Brown  Skinner,  Associate  Professor  of  Mathe- 
matics In  the  University  of  Wisconsin.  Boston,  New- 
York  and  London:  Ginn  &  Co.  Morn;  6x9  in.;  ix  + 
246;  Illustrated.  J2.25. 
he  author  found   It  necessary   to  develop  a  course  of  lec- 

■  In   mathematics   for   the   students   "f   commerce  and   eco- 
ics   In    the    University    of    Wisconsin.      The    book    in    hand 

development   and    unification    of   these   notes.      It   presents 

■  In    elementary    mathematical     procedures     and     develops 
f   application    to    hanking   and    common    business    finance. 

Consulting  Engineer,  l  M o 2  Monadnock   Block,  Chicago,  111. 
dway.  New  York  City. 


While  the  mathematical  parts  themselves  will  be  very  fa- 
miliar to  any  engineer,  being  simple  indeed  to  one  who  has 
traversed  the  calculus,  yet  the  applications  to  interest,  annu- 
ities, amortization,  bond  valuation,  sinking  funds,  loan  asso- 
ciations, and  life  insurance,  will  be  interesting  and  helpful 
to  anyone  who  has  to  consider  such  matters.  An  appendix 
gives  some  tables  not  commonly  found  in  the  engineers'  text: 
(1)  The  number  of  the  days  of  the  year,  (2)  exact  interest  at 
5r>  from  1  to  365  days  (3)  compound  amounts  on  $1,  (4) 
present  values  of  $1,  (5)  annuities  purchased  by  $1,  (6)  Amer- 
ican  experience   table   of   mortality,   etc. 


INCANDESCENT  ELECTRIC  LAMPS  AND  THEIR  APPLI- 
CATION—By  Daniel  H.  Ogley,  B.  Eng.  (1st  Hons.)  Liver- 
pool; Later  Rew.  Research  Scholar;  Chief  Assistant 
Lecturer  in  Electrical  Engineering,  the  Roval  Technical 
Institute.  Salford.  [Longman's  Technica'l  Handicraft 
benes.J     New   York    and    London:    Longmans,    Green    &    Co 

£?«.!? :    5™     in';,?,p-   t-^-   10V    59   text   figures   and    illustra- 
tions.     80c.      (2%    shillings),    net. 

The  author  has  built  up  here  a  good  little  review  of  in- 
terior electric-lighting  practice  (with  glow  lamps)  and  the 
allied  subjects  of  photometry  and  lamp  manufacture.  The  text 
does  not  exhibit  any  great  degree  of  novelty  nor  is  it  to  be 
expected.  There  is  some  general  matter  on  radiation,  light 
propagation,  illumination  phenomena,  the  physiology  of 
sight  and  the  desirable  characteristics  of  a  lighting  installa- 
tion. Several  photometric  standards  are  described.  Special 
attention  has  been  given  to  a  comparative  presentation  of 
the  performance  characteristics  of  carbon-,  tantalum-  and 
tungsten-filament  lamps.  This  author,  in  common  with  many 
writers  on  such  subjects,  gives  prismatic  glass  shades  and 
reflectors  much  greater  attention  than  other  glass  fittings 
available  in  a  variety  of  forms;  the  difficulty  of  securing 
data  on  these  other  sorts  only  measures  the  usefulness  of 
securing  it  even  at  some  trouble.  The  author  has  a  marked 
penchant  for  the  "indirect"  system  (illumination  by  reflected 
light  from  ceilings)  and  well  shows  up  the  pleasing  and  use- 
ful features;  he  does  not  pay  attention,  however,  to  the  care 
with  which  this  scheme  is  to  be  employed  where  people  have 
to  live  in  such  environment  many  hours  every  day.  There 
are  cases  where  the  result  was  very  pleasing  at  first,  but 
complaints  later  r.rose  from  a  disconcerting  effect  set  up  by 
its    studied    unusuality. 

si§ 

BUILDING   BY   A   BUILDER;   Practical  and    Economical   Con- 
siderations   for    the    Man    About    to    Build — Benjamin    A. 
Howes.      Garden    City   and    New   York:   Doubledav,    Page    & 
Co.     Cloth;    5xS    in.;    ix    +    224;    illustrated.      $1.20,   net. 
In  the  words  of  the  author.   "This  little  book  is  addressed 
to  the  man  who  is  about  to  build   his  own   house  for  the  first 
time.     It   does  not  seek   to  take   the  place   of  a  popular  man- 
ual, but  aims  to  answer  his  first  questions,  to  suggest  to  him 
the   matters   he   ought   to   ponder   and   settle   for   himself,    and 
the    others   on    which    he   will   need   expert   advice."      The   main 
chapter  headings  of  interest  are:  How  to  Approach  the  Ques- 
tion   of    Building;    Choosing    Your    House;     The     Unburnable 
House;    Those    Plans;    From    the   Ground    Up;    Arteries    of    the 
House;    Details  and   Their  Values.      From   these   headings,   the 
conversational   style   of  the  book   may   be  inferred. 

Mr.  Howes  is  a  practical  builder  of  wide  experience. 
though,  to  be  sure,  his  experience  is  chiefly  in  larger  houses 
than  the  readers  of  his  book  will  be  apt  to  undertake.  This 
predisposition  toward  the  large  house  affects  somewhat  the 
nature  of  the  advice  given,  but  in  spite  of  this  there  are 
many  items  which  the  small  home  owner  can  well  apprei  tati  . 
and  which  will  serve  admirably  to  instruct.  It  is  good  to 
see  that  Mr.  Howes  fully  recognizes  the  impracticability  of 
the  so  called  "unburnable"  house  for  the  small  owner.  Too 
much  of  the  current  literature  of  building  intimates  that  it 
is  economical  to  incorporate  in  every  minor  dwelling  all  of 
those  fine  details  of  construction  which  the  wealth;.-  man  can 
afford  in  his  efforts  to  prevent  the  ravages  of  the  fire  fiend. 
On  the  other  hand,  we  are  afraid  that  the  author  will  not  bo 
able  to  impress  the  ordinary  reader  with  the  comfort  of  liv- 
ing with  stone  or  concrete  or  tile  floors,  stairways  and  sun- 
dry interior  decorations  he  advocates  in  tone,  if  not  in  words. 
We  recognize  that  this  opinion  classes  us  as  hopelessly  reac- 
tionary, but  we  mean  to  stick  to  it. 

:-: 

SLIDE-RULE  NOTES— By  Col.  TI.  C.  Dunlop.  Late  Professor 
of  Gunnery,  Ordnance  College,  Woolwich,  and  c.  S.  Jack- 
son. New  York  and  London:  Longmans,  Green  S  Co 
[Longmans'  Modern  Mathematical  Scries.]  Cloth;  5x8 
in.;    pp,    il'7:    58    text    ii  net. 

The  present   book   is  based   upon  a   pamphlet   of  like   n 
published    by    the  ors    In    1911,      The    earlier    ma- 

terial  iias   been    revises    and    i   chapter  on  logarithmic   scales 
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added.  The  instructions  apply  almost  exclusively  to  the 
25-cm.  rule  designed  by  Colonel  Mannheim.  Numerous  ex- 
amples and  problems  are  given  with  a  ;ist  of  answers.  The 
book   is   well   written  and   is   businesslike. 


Tlhe  (Geosnaetts3^  ©if  Slhaip  IB^aiilldlnEiig 


the   canal    building   operations   and   the   canal   .strui 
last    chapter    is    a    rather    premature    description    ,  . 
forthcoming   Panama-Pacific   World's   Fairs  at   San  Fra- * 
and   San   Diego,    Calif.      The   t.  pe   is   large   and   clear  ant* 
halftone  work  well  done,   so  that  the  book  as  a  whole  J 
as  a  very   interesting  souvenir  of   Panama. 


Reviewed    by    D.    W.    TAYLOR' 


A    TEXTBOOK    OF    LAYING    OFF    or    the    Geometry    of    Ship- 
building— By    Edward    L.    Attwood,    M.    Inst.    N.    A.,   author 
of     "Warships,"     "Theoretical     Naval     Architecture"     and 
"The  Modern   Warship,"  and  I.  C.  G.   Cooper,  Senior  Lofts- 
man     of    H.     M.    Dockyard,    Chatham;     Lecturer    in    Naval 
Architecture   at    Chatham;    Lecturer    in    Ship    Carpentry   at 
Whitstable.      New  York   and   London:   Longmans,    Green   & 
Co.     Paper;   6x9  in.;   pp.   119;   121   illustrations.     $1.75,   net 
In    shipbuilding    a    mold    (spelled    always    mould    in    Great 
Britain)    is  a  pattern  or  template  showing  the  shape   or  con- 
tour of  a  portion  of  a  ship's  structure.     "Laying  Off"   is  done 
upon   the  mold-loft   floor,   which   is   virtually   a  big   horizontal 
blackboard    upon   which,   when    laying  off,   full   sized    drawings 
are    made   using   the    methods   of   descriptive   geometry. 

In  the  days  of  wooden  shipbuilding  there  was  done  in  the 
mold  loft,  if  done  at  all.  the  work  which  in  the  present  day 
would  be  done  in  the  drafting  room  and  planning  office. 
Nowadays  practice  differs  as  to  the  distribution  of  work 
between  the  drawing  office,  the  mold  loft  and  the  yard 
proper.  Under  one  extreme  of  practice  the  mold  loft  is  used 
only  to  determine  needed  shapes  of  the  skeleton,  as  it  were, 
of  the  ship,  such  as  frames  and  beams,  templates  for  plating 
being  taken  from  the  ship  herself  after  the  frames  are 
erected  in  their  proper  place.  Under  an  opposite  extreme  of 
practice  the  mold  loft  would  be  used  to  determine  shape  and 
rivet-hole  locations  for  every  part  of  the  structure  so  that 
all  work  of  fabrication  could  be  done  in  advance  of  any 
erection. 

A  large  American  shipyard,  organized  originally  by  an 
engineer  experienced  in  bridge  building,  probably  comes 
closer  to  the  latter  extreme  than  any  other  yard  now  in  ex- 
istence and  it  is  believed  that  in  general  greater  use  is  made 
of  the  mold  loft  in  American  shipyards  than  is  customary  in 
English  practice.  The  authors  of  this  book  point  out,  how- 
ever, that  at  present,  in  England,  there  is  a  tendency  to  make 
greater   use   of   the   mold   loft. 

In  this  volume  of  119  pages  we  find  first  a  brief  exposi- 
tion of  the  elementary  principles  of  descriptive  geometry 
needed  in  mold-loft  work,  then  after  a  description  of  a  mold- 
loft  floor  and  the  drafting  tools  and  appliances  used  on  it, 
the  authors  take  up  in  sucession  the  methods  used  in  making 
the  full-sized  drawings  upon  the  mold-loft  floor,  from  the 
small-scale  plans  prepared  by  the  designers,  the  preparation 
of  the  models  upon  which  are  drawn  plans  showing  the  plat- 
ing, etc.,  and  the  preparation  of  the  molds  made  from  the 
full-sized  plans  upon  the  mold-loft  floor.  Then,  after  dis- 
cussing several  miscellaneous  problems,  the  book  closes  with 
a  series  of  examination  questions  on  its  subject  and  a  brief, 
bul   •  xcellent  index. 

01  the  authors,  Mr.  Attwood,  of  the  Royal  Corps  of  Naval 
Constructors,  is  well  known  by  bis  books  on  warships,  and 
Nir  Cooper  is  in  charge  of  the  mold  loft  at  one  of  the  prin- 
cipal   English    shipyards. 

The  authors'  joint  production  covers  the  subject  very  well 
indeed.      To   be    sure,    it    is    peculiarly    one   where    practice    in 
actually   doing  the  work  is  essential  to  proficiency  and  there 
arc   many   variants  possible  in  the  details  of  the  methods  for 
i.lishing  a  given   result. 
Students    of    naval    architecture,    however,    will    find    this 
book   ample  as  a   repository  of  knowledge  of  mold-loft  prln- 
nd    methods. 
The  treatment  of  appendages,  more  common  on  naval  than 
,     is  shaft   in  .!■  i.  ets   and   bilge    keel 
tlcularly    full.      The    121    figures   while    small    arc    clear 
and   the  frontispiece  is  an  excellent  view  of  an  English  mold 
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AMERICA'S    TRIUMPH     \t    PANAMA;    Panorama    and    Story 

■  ■I    tin    ''on:  1 1  mi  ion   and   Operation   of  the    v7orld'a   Giant 

Wa  terwa       froi  ■    >  icea  n     I  ly     Ralph     Emmett 

1 1  hoi    "I    "  -i    Trip    to    Panama  "      Edited   by   wil- 

C     Raskins,    of   tl         I  '    :  111.: 

Hi  Cloth;  8x1  1    In.;   pp     9    I      lusely 

:i'   landing  Ha  rather  flashy  outside  appearance   this 
i    collection  of  views  <.r  typical  scenes 

i Pana  ma     bo1  ii     befon     a  rid    d  u  rl  rig     I  he 

A  bout    I  I    i  in-   book   Is  pict- 

her   third    com  all    the   essential 

in  regard  to  the  country,  Iti  peopli    and  history. 
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Executive    Committee,    Office    of   the    Secretai 
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Rue  de   Louvain.      Cardboard   13x19  in.;   three  volnmJ 
107,    74    and    100;    427    illustrations. 

This  remarkable  monograph  on  the  evolution  o 
of  shipbuilding  is  at  once  a  tribute  to  the  great  lnd| 
of  its  author  and  to  the  enterprise  of  the  Internation?  fi 
sociation  which  has  undertaken  its  publication.  Vol'u . 
contains  the  text  of  the  monograph.  It  deals  with  the  o9 
of  shipbuilding  studied  in  connection  with  the  lates  r 
searches  in  ethnology  and  archaeology.  It  review:, -.' 
earliest  ships  of  Greece,  Phoenicia,  and  Egypt,  while  il- 
lustrations very  appropriately  show  a  picture  of  Noah's   ' 

After  this  introductory  chapter,  dealing  with  the  evoli. 
of  the  shipbuilding  art  among  primitive  peoples  and  it  j, 
velopment  around  the  Mediterranean  as  a  center,  the  a  j 
turns  to  the  shipbuilding  art  as  developed  in  the  racesu- 
rounding  the  North  Sea,  and  after  giving  some  attenti.  t 
the  ancient  Viking  ships  he  turns  to  the  vessels  of  Ho  { 
to   which   hereafter  his   chief  attention   is  devoted. 

It  is  surprising  to  one  who  has  not  given  attention  u- 
subject  to  see  the  great  variety  of  model  and  build  \E 
prevailed  in  the  boats  and  ships  of  these  early  Dutch  v 
gators.  Vessels  are  described  by  the  dozen,  the  nam.  < 
which  have  never  been  heard  of  outside  of  Holland. 

The  work  is  popular  rather  than  technical.  The  deti| 
tions  given  of  the  different  types  of  vessels  are  in  gen 
very  brief  and  there  is  little  concerning  the  evolution  o.h 
various  mechanical  processes  in  the  shipbuilding  art  i0 
which  the  changes  in  models  depended.  Moreover  the  ai 
brings  his  history  only  down  to  the  middle  of  the  last  -t 
tury;  or,  in  other  words,  he  confines  his  attention  sole  t 
vessels  propelled  by  sails  or  oars  and  omits  to  follow  h 
later  developments  since  the  application  of  steam  to  na  :a 
tion.  Of  course,  the  work  is  therefore  purely  of  lush 
or  antiquarian  value.  It  well  deserves  a  place,  howevi  : 
reference  libraries  where  it  will  yield  useful  informatii  t 
those  curious  to  trace  the  origin  of  some  of  the  names  v  | 
survive  to  the  present  day,  such  as  "yacht"  and  "scow  o 
to   study    the   evolution    of   ships   and   their   rigs. 

One    old    vessel  ,of    special    interest    to    engine' 
"Moddermolen"  or  dredge,  the  name  of  which  translated  .t 
English   is   "Mud   Mill."     This  vessel   dates   back   to  the  « 
half   of    the    17th    century    and    was    of    the   endless   chai  o 
ladder    type.      It    was    driven    at    first    by    hand    and    late 
horsepower.      As   late   as    1829   the   firm    of   Kater   Bros,    il 
a    horsepower    dredge    which    operated    at    a    depth    of   :  I 
requiring   three    to    seven    horses    to    run    it.      Those   who  r 
discouraged   by   the   idea   -'.iat   the   art   of   engine.  ■ 
developed   that   there   is   nothing   more   that   enginei 
will  be  interested  to   rear  t   in   the   17th   centin 

Dutch    "mud    mills"    wen-  arty    so    perfected, 

imagined   there   was   nothing   else   about    them   that   coul  ■ 
improved." 

CEMENT,    CONCRETE    AND    BRICKS— By    Alfred 
Lecturer     on     Brickmaking    Under     the     fantot 
Consulting   Expert   In   the  Cement  and  Clay   Products 
rtustti.s;     .-1111111. r    .if    "British    Clays,     shale: 
"The    Natural     History    of    Clay,"    ".Mortem    Rri. 
"The    Clavworker's    Handbook,"    etc.      New    1  or 
No strand   Co.     Cloth;   6x9   in.;   pp.   xi    +    412;    113 
tlons.     $3,   net. 
Mr.   Senile   is  a   lecturer   on   the   cement   and    cl 
industry   In   Great  Britain,  and   naturally   his  bod 

t or   Engll:  Ii   pra.  tice.     Ins. .fa.-  as  it   Is  concerned   «'" 

material    cement    and    its    chemistry    and    productlo 
admirable   text.      When    it    comes    to   construct   or 
it   is,   however,   a    very   glossed   over  treatise      Th 

brick!     i      ■ :  I    an. I    should    be    ..I    value    I.,    hi  II 

i rh    11    has   but    little    Interesl    to  engli rs, 


BILL'S  SCHOOL    \m>   mini;     A   Coll.-.  lion   i. 

.ilium       Hv      William     S. lil. In. Ms      Franklin         S 

hem      Penh  ■      Franklin,     MncNutl     .v    Charles.       Clotll 
i,       pp     i  ii      91      Illustrated,      liOo.      i  Paper,    I  Bo  I 
A    little  sheaf  of  explosive   essays     explosive  only  In  if 
ol    court  0,   and   shattorlnp    only   t"  the   peculiar  mln 
wh,,  do  m.i    believe   In   country   boys,  city   school  playfroul 
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chool  of  shop,  or  the  training  of  hard  knocks.  There 
hree  major  essays.  The  title  essay  is  a  plea  for  play- 
ids.  "The  Study  of  Science"  is  a  discussion  of  sciencn 
The  third  essay  presents  some  impressions  of  a 
a  in  Colorado  and  Wyoming.  The  five  minor  essays,  as 
lUthor  says,  are  "mere  splashes"  on  work,  play  and 
,1.  The  little  volume  is  interesting  to  engineers  as  the 
lour  disputations   of  a   well    known    teacher. 


Reviewed  by  G.  MONTAGUE  BUTLER* 
0  SAMPLING  AND  VALUING:  A  Discussion  of  the  Meth- 
ds  Used  in  Sampling  and  Valuing  Ore  Deposits  with 
"special  Reference  to  the  Work  of  Valuation  by  the 
ndependent  Engineer — By  C.  S.  Herzig.  With  a  Chapter 
m  Sampling  Placer  Deposits  by  Chester  Wells  Purington. 
;an  Francisco:  Mining  and  Scientific  Press.  London: 
'he  Mining  Magazine.  Cloth;  6x9  in.;  pp.  163;  26  text 
'igures.      $2. 

le  author  states  in  his  introduction  that  he  hopes  this 
"may  serve  as  a  guide  to  the  young  engineer  and  may 
ie  without  value  to  the  more  experienced  and  older  men." 
hope  appears  to  be  justified  in  so  far  as  that  portion  of 
Lvork  relating  to  the  sampling  of  mines  and  placers  is 
?rned,  for  it  constitutes  a  practical,  concise,  explicit,  and 
\f  exhaustive  exposition  of  this  topic.  The  author  is, 
aver,  mistaken  when  he  states  that  it  is  his  opinion  that 
methods  of  mine  sampling  are  not  taught  in  schools  of 
s,"  for  courses  in  mine  examinations  and  reports  are 
erl  in  many  first-class  institutions — at  least  in  this  coun- 
and  this  book  may  well  be  used  in  connection  with  such 
<es.  It  is  to  be  feared,  however,  that  the  men  who  will 
lit  most  from  such  a  treatise  are  those  self-styled  min- 
jngineers  who  consider  that  a  mine  expert  need  be  little 
■  than  a  mine  sampler.  It  will  indeed  be  unfortunate 
if  r.  Herzig's  admirable  effort  should  prove  an  aid  to  this 
I  i  in  helping  them  to  that  little  knowledge  which  is  so 
erous,  and  in  making  it  easier  for  them  to  foist  their 
ces  upon  an  unsuspecting  public. 

ine  sampling  and  mine  valuation  are,   however,   two  quite 

rent   matters,   and,   although   much   useful   information   on 

.■itter  subject  is  presented,  it  is  handled,   on  the  whole,  in 

r  less   satisfactory   manner   than   is   sampling.      This    may 

artly  because  the  author  believes  that  "the  mining  engi- 

is    rarely    an    expert    geologist    and    the    geologist    even 

;  rarely  a  proficient   mining   engineer.      The   character   of 

h  work  of  each   is  different."     The  principal  reason   for   the 

imings  of  the  book  in  this  respect  doubtless  lies,  how- 

,    in    the    fact    that    mine    valuation    cannot    be    done    by 

and  cannot  be  taught  by  one  book  or  a  score   of  books. 

nee,   natural   aptitude    and   common   sense,    as    well   as 

h   geological   and    other    technical   knowledge,    are   needed 

work.     If  the  end  sought  be  merely  the  valuation  of 

ved"   and    "probable"    ore,    this   book    will    point    the    way 

satisfactorily;   but   the  valuation   of  mines  and,   particu- 

.   "f  prospects   involves,    unfortunately,    the   estimation   of 

live  ore   as   well;   and   geological   knowledge   is   essen- 

Ihis. 

Vhere  there  is  so  much  that  is  praiseworthy  in  a  volume, 

iay   seem   captious   to   single   out   defects   for   special   men- 

.  but  the  classification  of  shale  as  a  metamorphic  rock  on 

i  51  is  so  extraordinary  as  to  deserve  recording.     In  fact, 

subdivision,   on   the   same  page,   of  all   rocks   into  igneous, 

a.iic,  sedimentary,    dark  colored  basic  eruptives,  and  met- 

rphics  will   astonish   petrologists.      Other   errors   of  state- 

t  and    typography   are   present,   and    are    probably   indica- 

of    hasty    preparation,    but    they    detract    little    from    the 

ulness   of  a   book    that   is   deserving   of   much   commenda- 


:  LIFE  WORK   <>F   UPWARD  A.   MOSELEY  IN  THE  SER- 

i      OF     HUMANITY      Bj      .lames     Morgan.       New    York 

City:     The    Macmillan   Co.      Cloth;    6x9    in.;   pp.    ix    +    378; 

7  plates.      $2,   net. 

!o   few    biographies    are    written    of    men    whose    sole    dis- 

•  I  tion  is  that   they   have   been   instrumental   in   solving  some 

!he    practical    problems    of    everyday    industrial    life,    that 

tl    book   should   be   a    welcome   addition   lo   our  literature. 

ts  subject,    Edward    A.    Moseley,   was   Secretary   of   the    In- 

tftte   Commerce  Commission    from    its   organization   in   1SS7 

I   his   death    in    1911.      Perhaps   his   greatest   work    in   this 

nectlon   was   the  part   he  played   in    the   enactment    and  en- 

ement  of  the  laws  safeguarding  the   lives  of  rallwaj    em- 

adoption   of  automatic   couplings,   air   brakes   and 

•r   safety    appliances,      As    the    author    states,    "the    storj 

to    be    told    at!    the    more    because    the    general    public 

■0  little  of  the  labors  ol    this  |  overnmenl   official   who 

oclate   Professor   of  Mining    Engineering    In    Charge   of 
'rogon   School   of   Mines    Corvallis,    On    roil 


quietly   turned   what   might   have   been   a    routine   task    into   a 
noble   service  on  behalf  of  his  fellow  men." 

As  this  life  is  rather  typical  of  a  large  class  of  faithful 
and  little  known  public  servants,  among  whom  engineers  are 
numerous,  who  form  the  governmental  machinery  for  meet- 
ing and  solving  the  practical  problems  of  real  life  and  are 
responsible  for  bringing  about  many  of  the  improvements 
which  make  life  happier  and  easier  for  large  portions  of 
the  population — as  this  life  is  typical  of  the  ordinary  man- 
it  should   be   read   with   interest   by   ordinary   men. 


MECHANICAL     LABORATORY     METHODS:     The    Testing    of 
Instruments  and   Machines   in  the  Mechanical    Engineering 
Laboratory   and   in   Practice.— By   Julian   C.   Smallwood,   M 
Am.     boc.    M.     E.,    Associate     Professor      of     Experimental 
Engineering,    Syracuse    University.        New    York:    D.    Van 
Nostrand    Co.       Leather;    5xS    in.;    pp.    xiv    +    333;    95    text 
illustrations.     $2.50,   net. 
Author   and   publisher   have   evidently    worked    together   in 
this    case,    and    the    result   of   their    efforts   is   one   of   the    few 
engineering    books    that    give    a    distinct    pleasure    to    handle. 
We    had    supposed    that    textbooks    on    testing    had   about    ex- 
hausted   the    possibilities    of    originality,    but    the    author    has 
given   us  a  decidedly   new    book.      The   printed    page   plays   an 
important  part — particularly  in  the  technique  of  illustrations, 
every    one    of   which    is    executed    in    the    same    style    and    ex- 
cellence. 

The  text  attempts  to  be  no  more  than  a  brief  treatise  on 
the  general  principles  behind  mechanical-engineering  (power) 
testing.  Therefore  it  refrains  from  giving  all  possible  meth- 
ods of  reaching  a  desired  end  or  describing  all  possible  ap- 
pliances. It  is  conspicuously  different  from  the  few  com- 
pendiums  of  apparatus  and  method  which  are,  however  good, 
confusing  to  the  student.  The  actual  theory  and  operation 
of  power  apparatus  is  not  mentioned;  the  valuable  testing 
codes  of  the  American  Society  of  Mechanical  Engineers  are 
not  reprinted.  All  this  is  allowable  as  such  matter  is  easily 
available  and  opportunity  is  given  for  a  more  free  treatment 
of    the    subject. 

The  text  opens  with  an  unusually  helpful  and  pertinent 
introduction  on  errors  and  accuracy,  the  "most  probable" 
values  of  readings  or  graphs.  The  utility  of  curves  is  em- 
phasized early.  The  text  closes  with  a  short  dissertation  on 
what  an  engineering  report  should  cover  and  an  outline  of  a 
scheme   for   conducting   student   tests. 

The  main  body  of  the  book  has  three  general  divisions: 
one  on  instrument  testing,  one  on  testing  materials  (fuels 
and  products  of  combustion)  and  one  on  testing  power  units, 
such  as  engines,  pumps,  boilers,  fans,  compressors,  turbines, 
etc.  A  student  who  covers  all  this  ground  will  be  possessed 
of  a  knowledge  of  the  essential  elements,  though  obviously 
with  a  very  limited  experience  in  the  permutations  and  com- 
binations of  these  elements  which  make  up  commercial  prac- 
tice. Each  experiment  laid  out  starts  off  with  a  statement 
labeled  "principles"  and  then  comes  calibration  (if  it  is  an 
instrument  under  discussion)  or  the  mapping  out  of  the 
factors  which  have  to  be  determined  (if  it  is  a  power- 
unit  test  presented).  Throughout,  the  author's  style  is 
concise,  clear  and  readable.  It  is  probably  not  possible  to 
produce  a  book  about  which  a  few  criticisms  could  not  be 
made.  This  book  has  now  and  then  a  slip  or  a  statement  not 
made  quite  as  well  as  the  majority,  but  the  points  are  few. 
minor,  and  so  overshadowed  by  the  general  excellence  of  the 
work   that   they   should   not   be   detailed   here. 


ROCK    EXCAVATING     A.ND    BLASTING— By    .1.    J.    Cos 

author  of  "Principles   and    Practice   of    Plumbing,"   "Sew- 
age   Purification    and    Disposal,"    "History    or    Sanitation," 
etc.     Pittsburgh,  Penn.:  National  Fire  Proofing  Co.    Cloth; 
KxS    in.;    pp.    179;    72    illustrations.      $2. ail. 
This    is    an    admirable    little    discussion    of    the    technic    of 
rock    excavating,    and    particularly    of    blasting.      It    takes    up 
the  methods  of  drilling,  of  charging  the  holes,  and   of  firing, 
as   well  as   the   accompanying  subjects   of   powder,   dynamite, 
and    the  handling  of  explosives,      .lust    why   the  National   Fire- 
prooflng  Co.,   which   is   tl,.-   manufacturer   of  nreprooflng  ma- 
il rials    for    buildings,    should    undertake    the    publication    of 
such   a  book,   we  do   not   know. 

PROCEEDINGS    OF    THE    TTTTPD    INTERNATIONAL     ROAD 
CONGRESS,     London,     inn — Paris-     Permanent     Interna- 
tional   v   Boclatlon   or   Ln.ni   Congresses,   l.    Ivenui    d'li   is 
Cloth;   Bxfl  In.;   pp    678;   illustrated 
The  report  of  the   prpc lings   of   this   congress,    prep 

for    "Engineering     News"     by     Messis.     Nelson     P.     Lewis     an.' 

E.    L.    Cortholl,    who    wore    among     li' 

gress,    was    published    by    us    in    .Inly    last.    Immediately    aftei 
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tin     Congress,    which    was    held    in    London    during    the    week 

ning    June    22.      Tin-    volume ntains    a    complete    detail 

report  of  the  proceedings  of  the  congress,  the  excursions 
taken,  etc.,  with  a  list  of  the  members  of  the  congress  in 
all  the  countries  of  the  world.  The  volume  does  not  contain 
the  papers  and  reports  read  at  the  meeting.  These  very 
bulky  and  voluminous  papers  were  printed  and  distributed 
to  the  members  in  advance  of  the  congress.  The  discussions 
which  took  place  at  the  Congress,  however,  contain  much 
material  of  interest  to  road  engineers  and  as  a  matter  of 
fact  an  engineer  can  get  a  great  deal  more  information  by 
the  study  of  these  verbatim  reports  of  proceedings  than  he 
could  have  gained  by  attending  the  congress  itself  since  the 
discussion  there  was  carried  on  in  various  languages  whereas 
here  it   is  all   translated   into   English. 


ECONOMICS  OF  INTERURBAN  RAILWAYS — By  Louis  E. 
Fischer,  Consulting  Engineer.  New  York  and  Lon- 
don: McGraw-Hill  Book  Co..  Inc.  Cloth;  5xS  in.;  pp.  ix  + 
116.      $1.50. 

It  is  a  known  fact  that  some  interurban  electric  railways 
are  fairly  profitable,  or  at  least  are  somewhat  attractive  as 
investments,  while  others  are  unprofitable  and  unattractive. 
There  must  be  some  common  characteristic  features  of  these 
two  types,  though  it  may  require  engineering  experience  to 
lay  bare  the  distinguishing  points,  as  the  author  has  en- 
deavored  to  do  in  this  little  volume. 

Only  "normal"  interurbans  are  discussed — roads  which 
enter  important  towns  and  cities,  have  heavy  construction  on 
easy  grades  and  curves  and  over  private  rights  of  way.  have 
good  power  facilities  and  modern  rolling  stock,  operate  at 
least  hourly  service,  carry  broken-package  freight,  and  charge 
approximately    2c.    per  passenger   mile   base   rate. 

The  peculiarities  of  the  territory  served  are  first  dis- 
cussed and  the  population  immediately  along  the  line  is 
classified  as  "primary  terminal"  (in  largest  important  city), 
"secondary  terminal"  (in  smaller  important  cities),  and  "in- 
termediate population"  (in  scattered  towns,  cities  and  vil- 
lages). Tributary  farming  population  is  left  out  of  account 
as  the  author  holds  that  its  effect  is  seen  in  the  size  and 
prosperity   of   the   intermediate   communities. 

Fust,  tin  "typical"  cases,  taken  at  random,  are  presented 
to  show  that  the  percentage  of  express-freight  revenue  to 
gross  earnings  varies  from  1  to  25%  and  therefore  that  "all 
the  other  than  passenger  revenue  items  are  of  such  little  con- 
sequence that  the  entire  group  of  revenue  may  be  considered 
together." 

Statistics  are  shown  for  the  operating  revenues  of  36 
"typical  normal"  interurban  lines  in  various  parts  of  the 
country — giving  miles  of  track,  primary-terminal  and  inter- 
mediate-community population,  and  gross  operating  revenues. 
This  discloses  a  probable  earning  of  $7  to  $13  per  capita  of 
ediate  town  and  village  population  where  there  is  one 
important    terminus    only. 

Similarly  statistics  an  presented  of  -ji  roads  to  show  that 
where  there  is  a  secondary  terminal  and  this  is  40  miles  or 
less  from  the  principal  city,  the  gross  operating  revenue  is 
probably    from    $6    to    $20    per    capita    of    secondary-terminal 

First,   ten   "typical"   cases,  taken  at  random,   are   presented 
nus).     This   decreases   109!    with   each    10   miles  increase 
e    of   preference   for  steam   trains. 

Statistics  for  2n   roads  showing  revenue  per  car  mile,  give 

;i   vaii    ■  on   ol    I       '    to     •  26c,  which   the  author  states  shows 

lack  of  uniformity"  and  "futility  of  attempting  to  es- 

tlmati  'in  -   unit    in, -is  for  electric  rail  "    This 

hi    is    weaken.  .1.    how  evei .    by    dlffi 

pita     ..in |.i  i  is,.,,.-  ,.,■  any  others 

Ing  thus  found  a   wi      of  estimating   probabli    earnings 
from    tie    character    of    contiguous    territory,    oi i 

re   made  foi    their 

ill    v,  ay  iri  a,   (2)   equlprm  tit, 

trai i      ral    and 

of  the  "typl  lected     I    i  :  ndom,"  

b  'el    i  he    much    i  malli  r    ■  ■  peni i  e 

,n  of  whli  h  i     Interpreted 

■    I      lei       ■     Ii       The 

ille  tor 
thU  Item  as  to  b< 

i   ""i    from   $3f.7 

,    mile,  whllo 


the    author    thinks   $450-$600    or    3c.    would    be    about 
allowance.      The    traffic    organization    expends    in    ;, 
ten  cases  from   $10   to   (111   compared   with   $234   Av.  for  steal 
roads,  and  $50-$150   is  recommended  as  advisable.     The  four 
item,  including  power  and  operation  of  cars,  for  the  ten  cas' 
runs    from    $1562    to    $3242    per    track    mile    or    7.93c.    to  10.5' 
per    car   mile;    $1350-$1S00    per    mile    or    9c.    per     car    mile 
recommended    as    an     ostimating    allowance.      The    last    lt< 
shows   up  on   these   ten    roads  at   $315-$]  893   per  mile  and  l.f 
4.79c.    per    car    mile;    while    $450-$800    and    3-4c.     are     recoi 
mended  figures.     Taxes  are  discussed;  the  same  ten  properti 
are  burdened  $96  to  $357  per  track  mile  and  $250  is  a  recoi 
mended    minimum    to    be    figured    against. 

Estimates    with    figures    for    cost    of    construction 
sented  in  detail  and  these  sum  up  to  $26,720-$38,650  per  mi 
After    this    the    foregoing    data    are    applied    to    several    hy' 
thetical    cases    which    show    some    conditions    under    which 
project    seemingly    would    or   would   not   be    profitable. 

In  this  way,  the  author  has  outlined  a  method  of  situati 
analysis  which  anyone  able  to  invest  would  be  able  to  folio 
The  principles  are  interesting  and  apparently  sound  from  t 
engineering  standpoint:  the  specific  recommendations  w' 
probably  be  found  in  accord  with  tin-  judgment  of  ma 
other  qualified  engineers.  However,  the  arguments  a 
limited  data  are  not  wholly  convincing,  for  most  engineers  a 
wary  of  generalizing  from  such  few  data.  For  instance  t 
author  may  have  found  from  his  experience  that  the  10 
21  or  36  properties  which  he  has  quoted  are  typical  of  t 
several  hundred  roads  of  the  country,  but  the  ordinary  . 
gineer  would  like  to  examine  the  data,  say  from  a  hundr 
or  two  properties  before  feeling  sure  that  any  few  tak1 
at  random  really  disclosed  actual  tendencies.  Theref, 
the  inclusion  of  studies  of,  say  three  to  five  times  as  ma 
interurban  electric  roads  would  complete  the  impressiveni 
of  the  author's  lessons  though  possibly  it  would  not  chan 
one  bit   the   figures  set   forth   therein. 


BRITISH   RAILWAYS;   A   Financial  and   Commercial  Survey 

By    W.    R.    Lawson,    Chairman    of    the    Railway    Shareho 

ers'    Association:    author    of    "American    Industrial    Pn 

lems,"     "British     Economics,"     "Modern      Wars     and     Yy 

Taxes,"    etc.      New    York:      D.    Van    Nostrand    Co.      CIo' 

5x8   in.;    pp.    xxxii    +    320.      $2,    net. 

Mr.    Lawson's    book    deals    with    the    railway    system   as: 

machine   and   a   business   and   may   be   said   to   discuss  its  t 

sign  and  its  operation  in   these  two  aspects.     It  gives  a  nn 

interesting  explanation   of  the  railway  business  as  conduct! 

in   Great    Britain,    with   an    insight   into    the   special   conditio 

affecting    matters  of  policy  and   of  practice. 

One    striking    feature    of    the    book    is    that    it    indicates 
great     similarity     of     conditions     in     Great     Britain     ami    t 
United    States    in     regard    to    railway    development    and    t 
problems     of     railway     administration.        Adverse      li 
public  hostility,   improper  practice  and   short-sighted  policy 
managements    and    directors,    rate    agitations,    labor    trOUbl 
competition    and    discrimination,    improvements    in    equlpnu 
and   service,   increasing   expenditures   not    compensated   for 
increasing     earnings,     increased      stringency      of      governme 
regulations,    and    a    certain   demand    for    government    i 
and     operation;     all     these    hive    been    among     the    proniim 
factors     in     the     affairs     of     British     railways     as     well    as 
those   of   American    railway  s. 

The  first   section   of  the  book   deals  with   the  financial  n 
legislative    side    of    the    question;    the    capitalization    and   Ci 
of    construction,    the    financial    results    of    operation,    and    I 
systems    of    accounts    and    statistics,    which 
sidered    to    be    very    unsatisfactory.      The   second   se< 
review     of    the    history    of    railway    development,    with    si"  ■ 
chapters    on    electric    railways    and    the    enormous    lo 
Ol     I. on. Ion.      The   electric    railways   are    nearly   all   rapid   trail 

or    sul. nil, an    lines,    there    being    no    lines   corresi I 

m    type   of   electric    Interurban    railway,    bul 

,       thai     .1. ■.trie     traction     y%  ill    supersede 

tin ii. 
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ion  and  shows  that  the  American  transfer  or  tran- 
Vvstem  has  been  introduced  in  order  to  consolidate 
te  shipments  and  secure  full  car  loads.  The  freight 
,  ta  generally  criticized  in  many  respects,  however,  and 
'indication   of   conditions,    we    quote   the   author   as   fol- 

,i  «nr  railway  managers  instead  of  wasting  their  time 
d£/nf  steed  long  runs  and  drawing-room  cars, 
?,  more  of  it  to  the  economical  movement  of  goods,  they 
^♦Sv  have  been  thinking  about  reducing  instead  of 
.freight  rites  Cheap  trains  are  far  more  needed  for 
ts   than   for   producers. 

.  fourth  section  deals  with  rates  and  fares,  giving  many 
risons  with  American  practice.  The  fifth  section  deals 
administration.  It  includes  some  explanation  of  the 
'difficulties  of  operation  due  to  labor  troubles  and  the 
,anded  position  of  the  unions.  It  gives  also  a  brief 
rative  review  of  the  railway  systems  of  Great  Britain, 
e  Germany  and  the  United  States.  The  sixth  section 
s'es  the  political  relations  of  the  railways  and  the  con- 
-ercised  by  the  government  and  by  various  local  author- 
^The  closing  chapters  deal  with  the  nationalization  or 
ament  ownership  of  the  railways,  to  which  the  author 
ongly  opposed,  stating  that  the  railway  system  owes 
reatest  virtues  to  private  enterprise  and  its  worst 
to  the  politicians." 
e  book  is  written  well  and  in  a  manner  that  attract 
tfa  ion,  and  it  draws  various  comparisons  betwee 
aid  merican  practice. 
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Reviewed   by   E.   KUICHLING* 

^^^^?n^^^ln?^,S|;Effi^Si 
iringer.     Paper;   7x10  in.;  pp.  vn    +    191.  8«  text  nguies. 

is  "book  deals  with  the  lowering  of  the  ground-water 
by  means  of  driven  wells  during  foundation  operations, 
icidentally  it  gives  the  theories  of  Darcy.  Lueger,  Forch- 
r  Dupuit,  Thiem  and  Piefke  in  regard  to  the  motion  ot 
through  permeable  soils,  together  with  a  brief  sum- 
of  the  European  literature  on  the  subject.  The  author 
that  the  method  was  first  described  by  Salbach  in  1874 
,  report  on  the  water-works  of  Dresden,  but  remarks 
t  was  applied  in  1870  rn  preparing  the  foundations  of  a 
,r  in  Oldenburg.  It  was  next  used  by  Thiem  in  1886  at 
c.  and  has  since  been  adopted  successfully  in  many  lm- 
lt  undertakings. 

the  second  section  of  the  book,  the  possibility  of  esti- 
g  in  advance  the  capacity  and  efficiency  of  a  plant  of 
i  wells  is  discussed,  and  the  various  preliminary  ex- 
tions  and  tests  for  the  purpose  are  clearly  set  forth, 
hird  section  gives  a  good  description  of  a  number  of 
In  Germany  where  the  method  was  applied,  and  a  com- 
,n  of  the  actual  results  with  the  theoretical  assump- 
The  fourth  section  relates  to  the  necessary  equipment 
plant  with  tubular  wells,  suction  and  discharge  pipes, 
ing  machinery  and  motive  power,  but  unfortunately  it  is 
ig  in  illustrations  of  structural  details. 
e  bonk  presents  the  subject  in  a  very  interesting  man- 
nd  will  form  a  valuable  addition  to  the  technical  litera- 
of  ground -water. 

LrCHICAL  SOCIALISM"  IN  GERMANY— By  Elmer 
oberts        New    York:    Charles    Scribner's    Sons.      Cloth, 

kg  in.;   pp.   200.      $1.25,   net. 

!,te    and     municipal    ownership     of    railways    and     otne* 

I.  utilities,  lands,  forests  and  mines,  the  adjustment  ot 
ly  freight  rates  in  aid  of  domestic  industry  and  foreign 
.wee,  government  encouragement  of  syndicates  In- 
lal  education,  labor  exchanges,  insurance  against  un- 
•yment,  and  taxation  of  the  unearned  increment  of  land 
s  are  the  main  topics  considered  in  this  interesting  and 
ble  book. 

ENGINEERING    INDEX   AMTOAI .FOR   "JfcC^Bgjg 

"alazVne  Co.,  1  ^Nassau  St.     Cloth;  7x10  in.;  pp.  510.     I* 

,  ,,.,-al   weeks'  use  the  reviewer  is  able  to  say   that 

l-olume  of  the  Index  is  the  best  that  has  appeared   since 

when  the  present  method  of  broad  classification*  was 
:.„,       To    obviate    the    difficulties    In    deciding   under    what 

«'to  look   for  n   i r ■  article   the  editors  have  ln- 

1  a   very    full    a lomplet     classification,    which    gives 


not  only  main  and  sub-heads,  but  lists  of  catchwords  which 
greatly  facilitate  the  work  of  the  searcher.  If  this  list  is 
consulted  and  studied  by  the  user  of  the  book,  as  it  should 
be  the  chief  objections  to  the  scheme  of  broad  classifications 
are  overcome.  Important  articles  in  about  250  periodicals  are 
indexed,  and  in  most  instances  the  entries  are  sufficiently  full 
to  give  the  searcher  a  very  good  idea  of  the  character  of  the 
article.  The  volume  is  the  same  size  as  the  series  previous 
to  1912.  The  1912  volume  for  some  reason  or  other  was  made 
about  a  half  inch  higher  than  the  series  up  to  that  time. 

'0. 


Reviewed  by  WINSLOW  H.  HERSCHEL* 

DIE    DRAHTSEILBAHNEN    IHR   AUFBAU   UND    IHRE    VER- 

WENDUNG— Von    Dipl.-Ing.    P.    Stephan.      Second    edition, 

revised.      Berlin:      Julius    Springer.      Cloth,    7x10    in.,    pp. 

iv   +    2SS;   286  illustrations.     9  Marks. 

Under   the   above   title   one  might   fail   to   recognize  a   new 

edition   of   "Die   Luftseilbahnen,"   a   book    of   193   pages   which 

appeared    in    1907.      With    the    idea    that    comparatively    few 

firms  are  interested  in  building  cableways,   the  author  writes 

more  for  the  benefit  of  the  purchaser  than  of  the  designer. 

Chapter  III  gives  particulars  concerning  rope  and  towers, 
and  general  plans  of  terminals,  but  the  subject  of  operating 
machinery  is  not  considered.  In  order  to  avoid  a  criticism 
made  in  regard  to  the  first  edition— that  some  manufacturers 
were  mentioned  oftener  than  others— the  author  now  con- 
fines his  attention  entirely  to  the  products  of  A.  Bleichert  & 
Co  with  the  exception  of  primitive  cableways  described  by 
way  of  introduction  and  one  or  two  not  altogether  compli- 
mentary references   to  American   installations. 

The 'aerial  cable  tramways  in  mountainous  regions,  with 
grades  up  to  100%  and  single  spans  up  to  3000  ft.  long,  show 
the  possibilities  of  cableways  in  regions  where  any  form  ot 
railway  would  be  out  of  the  question.  More  familiar  uses  of 
cableways,  of  which  many  examples  are  given,  are  to  connect 
factories  with  wharves  or  railroads,  and  for  use  in  mines, 
power  houses  and  loading  and  unloading  ships.  There  is  no 
mention  of  the  American  device  of  coaling  ships  at  sea,  nor  of 
any  equivalent.  Inside  of  buildings  the  cable  is  often  re- 
placed by  a  rail,  but  such  suspended  railways  are  naturally 
enough  included  in  a  description  of  cableways.  Temporary 
cableways,  such  as  are  used  at  bridges  and  dam  sites  are 
called  cable  cranes,  a  name  that  would  very  well  apply  to 
many  of  the  devices  shown  for  unloading  ships. 

The  concluding  chapters  take  up  cost  of  operation,  erec- 
tion and  cableways  for  transportation  of  passengers.  The 
cost  of  transporting  freight  is  shown  to  be  considerably 
lower  than  by  rail,  especially  where  traffic  is  small.  Ordi- 
narily erection  presents  no  serious  difficulties,  but  it  may  be 
expensive  in  mountainous  regions  where  tunnels  are  neces- 
sary as  not  infrequently  occurs,  one  in  Argentine  being  1000 
ft  long.  In  considering  the  transportation  of  tourists  it  is 
evident  that  the  cableway  that  carries  a  passenger  to  the  top 
of  the  Wetterhorn  in  the  open  air  is  preferable  to  the  rail- 
road up  the  Jungfrau  which  is  entirely  in  tunnel. 

While  the  book  would  be  disappointing  to  a  designer,  it 
seems  well  adapted  for  its  main  purpose  of  presenting  to  a 
prospective  purchaser  a  large  number  of  descriptions  of 
cableways  actually  installed,  so  as  to  enable  him  to  form  an 
idea  of  the  adaptability  of  a  cableway  to  his  especial  needs. 

mghway  K£8&o"o325KS  Building.     Cloth;   6x9   in.; 

Needless  to^say  to  those  familiar  with  the  previous  is- 
-ues  of  this  year  book,  it  contains  a  very  valuable  compila- 
tion of  data  for  everyone  connected  with  or  Interested  in 
any  way  in  the  improvement  of  highways.  The  chapter  on 
State  Aid  Legislation  to  Jan.  1,  1914,  is  particularly  valuable  as 
during  the  past  year  much  progress  has  been  made  In  im- 
proving state  highway  organizations-in  Maine  Illinois,  Iowa 
and  Minnesota  especially.  Another  feature  winch  is  practi- 
cally worth  the  cost  of  the  book  is  the  bibliography  on  road. 
bridge  and  culvert  construction  and  allied  subjects.  Of  par- 
ticular value  to  engineers  and  contractors  is  the  compilation 
of  road  funds  available  for  1914.  Other  chapters  on  the  his- 
tory of  road  building,  types  of  roads,  dust  preventives,  high- 
way bridges  and  culverts,  state  and  United  States  progress 
reports,  etc..  are  similar  to  those  in  previous  editions.  A 
chapter  on  the  Massachusetts  specifications  for  state  high- 
waysis  valuable  for  reference  as  Massachusetts  has  long 
been ?  considered  to  possess  some  of  the  best  highway  en- 
Ineerlng  talent. 


Assistant      Physiolst, 
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Of     Standards.     Washington. 
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ijiratioia   ©if  thi.<B  U. 
Dredge,    "Msw    Oirle^imm00 

j  Federal  government  has  had  a  large  sea-going 
1  dredge  of  the  Fruhling  type  in  operation  for 
two  years  and  interest  in  the  results  of  its  opera- 

.  <>wn  steadily  since  it  was  completed.  How- 
he  dredge  has  not  worked  all  this  time  under  the 
or  which  it  was  designed  and  few  data  have 
I  ublished  concerning  it.     It  is  of  interest,  neverthe- 

llect  what  information  is  available,  but  scat- 
through  various  reports  of  the  district  offices  of  the 
eer     Corps. 


jcription  ok 
1  Irlkaxs" 

•     d  re  d  ge 

1  It  leans" 

i     1 1  y 

_>    Suction    Dredge  Co..  of    New   Vork,   to   the 

of  Hie  l  liiof  of  Fngineei  s,  I*.  S.  Army,  and 

ncted    by    the    Fore    River    Shipbuilding    Co., 

Mass.  Total  cost  was  *;,:5K,(>S7.     The  principal 

isions  arc  given  in  the  accompanying  table: 


Fig    1 .    U.  S.  Dredge  "New  Oble  ins" 


center  plane  of  the  ship.  The  hopper  is  located  amidship 
and  is  divided  into  ten  compartments,  arranged  in  two 
parallel  rows  and  separated  by  longitudinal  bulkheads. 
The  boiler  room  is  located  immediately  forward,  and  the 
engine  room  abaft  of  the  hopper.  From  the  after  engine- 
room  bulkhead,  extending  aft,  is  the  dredging  well  which 
divides  the  hull  and  forms  the  twin  sterns.  In  this  well 
is  hung  the  dredging  arm  formed  by  a  heavy  girder 
67  ft.  long,  to  the  outer  end  of  which  is  secured  the 
dredge  head.  The  under  also  carries  two  9-in.  pressure- 
water  lines  and  two  26-in.  suction  pipes.  The  head  is 
serrated  along  its  .-craping  edge  and  high-pressure  water 

is  forced  through 
sharp  cutting 
teeth  to  aid  in  dis- 
integrating t  h  e 
excavated  mate- 
rial and  to  reduce 
it  to  suitable  con- 
sistency for  deli\  - 
cry  by  the  pumps 
into  the  hopper. 
The  girder  is  on 
trunnions  at  its 
forward  end  and 
is  swung  down  by 
falls  running 
from  a  high  deck 
frame  to  the  head. 
With  this  arrange- 
ment, the  head 
.an  be  raised  clear 
of    the    water    or 

1  O  W  e  re  d      to     a 

dredging  depth  of 

50  ft.  The  suction 
connections  with 
the  interior  of  the 
bead  arc  made 
through  hollow 
trunnions  and  the 
be  ad  justed   by  wedge 


lar  .  ft. 


[   lias  a    -Iracjit    stein   ami    twill   semiell  ipl  i.  al 
■Ms,  between  which  the  dredging  arm  is  1"-  ltd 


angle  between  bead  and  girder 
pieces  and  chain  si  rev  s. 

The  inn i  11  engines  comprise  four  sets  arranged  in  tan- 
dem pairs  mi  common  bed-plates.  They  are  of  triple-ex- 
pansion inverted  mar type,  having  1  flinders  l'.'.  L9  and 

:;•.'  in.  in  diameter  with  a  common  stroke  of  2  I  in.  The 
total  capacity  is  2500  i.hp.  Each  of  the  two  after  sets  of 
the  main  engines  1-  coupled  direcl  to  one  of  the  twin 
Bcrew-propeller  shafts  and  each  of  the  two  forwan 
to  a  26-in.  centrifugal  dredging  pump.  There  are 
clutches,  however,  between  the  sets  Eore  and  al'i  so  that 
the  propelling  and  pumping  engines  may  be  coupled  to- 
gether to  applj  lull  power  of  two  engines  to  each  pro- 
peller when  accessary.     The  two  dredging  pumps  are  of 
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special  (Fruhling)  design,  the  particular  features  being 
the  small  diameter  of  runner,  the  few  large  passages  for 
material  of  extreme  thickness,  chambers  lined  with  man- 
ganese steel,  and  removable  wearing  pieces  of  high-grade 
cast  steel  in  the  impellers.  There  are  in  the  engine  room 
also  three  vertical  duplex  pumps  for  supplying  pressure 
water  to  the  head  jets  and  hopper  pipes.  These  have  a 
capacity  of  300  cu.ft.  per  min.  each.  Steam  for  all  this 
equipment  is  supplied  by  four  water-tube  boilers  (Bab- 
cock  &  Wilcox  semimarine),  having  a  heating  surface  of 
12,664  sq.ft.  and  a  grate  area  of  317  sq.ft. 

There  are  20  hopper  doors  opened  outwardly  through 
the  ship's  bottom  by  means  of  four  hydraulic  rams.  The 
doors  may  be  operated  individually  or  simultaneously  for 
discharging  the  dredged  material.  The  hopper  has  a 
water-pipe  system  with  (1)  sea  connections  which  can  be 
opened  to  let  in  mixing  water  for  loosening  the  material 
which  may  have  settled  in  the  hopper  and  (2)  pressure- 


Fi- 


Stern  Vh 


Dbedge  "Xku'  Orleans'' 


water  connections  for  clearing.  Special  attention  bus 
been  given  to  th<  ai  rangemenl  of  settling  I  roughs,  baf- 
fle-plates and  overflow  sluices,  so  thai  surplus  water  may 

-   ca   '   o  i  rboard  with  the  mini m  amounts  of  dredged 

material.     A  swivel  discharge  pipe  is  installed  on  deck 

and  to  this  shore  piping  may  be  coupled  ;  the  bopper  load 

may  be  pumped  directlj  on  shore  or  the  material  may  be 

.    from  the  swivel  pipe  into  scows  alongside. 

.\i  •    .        ce  Tiua]       The  <  ''Hi  rad  w  ith  the  Fruhling 

(  n.  pro\  ided  for  i  i  pen  ision  during  construcl  ion 

and  a  premium  contingent  upon  the  dredge  maintaining 

fox  one  month  a  pumping  capacity  of  1000  cu.yd.  of  mud 

per  hour  in  South  ■  ■   I    Pa    .   Mi    i    ippi   River.     II  was 

i  after  the  builder's  steam  trials, 

the  ,:  e  a  preliminai  j    tesi   in    and  and 

mud  ''ii  the   Dela  th<  c    uitable  lo- 


cation mutually  agreed  upon.     Here,  the  vessel  w  | 
dredge  2000  cu.yd.  per  hour  in  sand  and  4000    , 

The  conditions  for  measuring  capacity  wen 
on  as  follows:  the  sand  was  to  be  clear,  coarse 
measured  as  settled  in  the  hopper;  mud  was  to 
as  was  regularly  deposited  in  river  channels,   IV 
hardening  or  caking,  to  be  measured  by   sampling 
dredgings  at  about  half  depth  of  full  hopper  ami  ]< 
the  samples  stand  to  determine  the  percentage  of  4 
contained,  which  percentage  was  to  be  deducted  fror  1 
measured  quantity  of  mud  in  hopper. 

The  sand-dredging  (deep-sea)  trials  were  carriecji 
in  Cape  Cod  Bay  under  adverse  weather  conditions 
with  an  untried  crew.  The  dredge  pumped  1791  , 
of  coarse  sand  in  35  minutes,  equivalent  to  a  ra 
3075  cu.yd.  per  hr.  Next,  the  dredge  was  tested  for 
in  the  Eiver  Delaware,  pumping  2650  cu.yd.  in  26 
utes,  equivalent  to  a  rate  of  6115  cu.yd.  per  hr. 

On  arrival  at  Southwest  Pass,  in  March,  1912,  ii 
found  that  the  extraordinary  floods  of  that  year  a 
scoured  out  the  enormous  quantities  of  muck  us  I 
found  in  the  channel  above  the  jetties  and  it  was  m 
sary  to  wait  for  six  months,  until  November,  1912,  b  u 
the  mud  trials  could  be  carried  out. 

The  reports  of  this  trial  operation  show  118  loads 
tributed  over  21  actual  working  days.  The  data  yii 
are  given  in  Table  II : 


TABLE     II. 


RESULTS     OP    ACCEPTANCE     TRIALS; 
DREDGE    "NEW    ORLEANS"      ' 


Total  quantity  for  month,  cu.yd 

Av.  quantity  per  load,  cu.yd 

Max.  quantity  per  load,  cu.yd 

Min.  quantity  per  load,  cu.yd.. . 
Time  of  loading  (13  loads),  min..  . 

Time  of  loading  (105  loads),  nun 

Average  capacity  mud  per  hr.,  cu.yd 

Max.  capacity  (15  min.  pumping),  cu.yd 
Max.  capacity  (20  min.  pumping) ,  cu.yd 
Min.  capacity  (20  min.  pumping),  cu.yd 
Min.  capacity  (25  min.  pumping),  cu.yd 

Av.  depth  of  dredging,  ft 

Max.  depth  of  dredging,  ft 

Min.  depth  of  dredging,  ft. .  . 


-' 


It  was  found,  in  the  Mississippi  Eiver  trials,  thai  \ 
the  suction  head  encountered  masses  of  compressed  1 1 
such    as   occurs   when   the    underlying   soft   strata  I 
pressed  up  through  the  overburden  of  sand  deposited 
the  river,  that  the  dredged  material  was  discharged 
the  hopper  so  thick  that  it  had  the  viscous  appi 
molasses  or  pitch  and  would  barely  run  from 
charges. 

It  was  found,  as  noted,  that  the  average  capai 
dredge  was  7891.6  cu.yd.  of  mud  per  hour,  rep 
82.59?  as  mud.    As  a  matter  of  interest,  it  was  i 
know  how  much  of  this  was  solid  dry  material.  Oil 
ling  and  removing  the  water,  the  dry  material  ronstil 
37.5%  by  weigh!  and    I'.'.l',    by  volume.     Ba 
percentage  by  volume  the  actual  amount  of  dr] 
per  average  load   was    1091.2  cu.yd.,  and   the  ■< 
paeity  per  hour  for  dry  material  was  3369.7  cu  yd 

The  general  character  (if  material  where  dred 
badly  needed   was  hard  sand   and   hi  dredge  mi, 
test,   localities  had   to   he  chosen    where   the  di 
greater  and  dredging  not  so  urgently  needed  at  tin 
ment. 

Service  On  rations     \\  bile  awaiting  the 
trial  ,  the  "New  Orleans"  operated   105  days  from  J 
l<i  Oi  tober,  1912,  ahoul  Southwest  I'ass,  in  fine  hard  - 
or  in  sand  and  sill  mixed.     In  these  shoals,  the  pum| 
capai  it]   developed  was  609  cu.yd.  per  hr.,  ov  n 
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lv  compact  top  surfaces  permitting  very  little  bite 

■  dredge  head. 

should  be  noted  here  that  the  action  of  the  scraper 

in  free  sand  is  quite  different  from  the  action  in 
I  It  is  not  found  desirable  in  sand  that  the  head 
Id  penetrate  beyond  a  few  inches  below  the  surface, 
-wise  the  propulsion  of  the  vessel  is  retarded  and 
•uvering  abilities  reduced.  The  action  in  sand  is 
fore  more  of  a  scraping  or  gathering  up  by  the  head 
ose  sand  so  that  the  inrush  of  water  to  the  suctions 
encounter  a  pile  of  free  material  to  increase  the  per- 
ige  delivered  over  that  with  the  ordinary  suction  type 
edge.  To  assist  this  action,  baffle-plates  are  inserted 
ie  forward  opening  of  ihe  dredge  head  so  as  to  com- 
he  inrush  of  water  to  take  place  close  to  the  cutting 

and  through  the  sand  scraped  up  in  front  of  the 


or  conditions  such  ?s  encountered  in  1912  in  South- 
Pass,  it  is  considered  that  some  means  must  be  de- 
■  b  1  to  let  the  head  burrow  beneath  the  sand  surface 
Is  to  reach  the  softer  underlying  strata.    A  screw  cut- 
in  s  being  developed  by  the  Fruhling  Co.,  which  can  be 
deched  when  not  needed.     This  would  be  driven  by  a 
cu  sr  engine  on  deck  working  through  shaft  and  gearing 
in  he  dredging    irm.     Meantime,  study  is  being  con- 
di  ed  by  the  Engineer  Corps    ( 1 )    with  a  short  head 
ofbss  maximum  bite  and  (2)  by  changing  the  head  to 
ori  of  grating  type  with  small  teeth  added  for  loosening 
u]j the  hard  stratum. 
or  handling  soft  clay,  the  head  is  reduced  in  width  by 
oval  of  the  end  segments  and  cross-bars  with  jets  are 
d  across  the  trunnion  orifices.     Without  such  provis- 
b  i,  there  is  a  tendency  of  clayey  material  to  throttle  in 
tl  suction  orifices,  the  broad  head  cutting  off  more  than 
Ci  be  removed.    Arrangements  are  being  worked  out  for 
ii  -ries  of  rotary  saw  blades  threaded  on  a  spindle  arm 
t;  ried  across  the  head  parallel  to  the  cutting  edge  and 
gition  opening  and  rotated  by  shaft  and  gearing  from 
■'  cutter  engine  on  deck.     Preliminary  tests  have  shown 
It  this  should  extend  the  scope  of  this  type  of  dredge 
I  enable  it  to  handle  some  forms  of  refractory  clay  for 
ich  previously  it  has  not  been  advocated. 
Vfter  trials  and  up  to  the  end  of  the  fiscal  year,  June 
1912,   the    dredge   operated   during   daylight   hours 
y  for  47  days  and  removed  186,550  cu.yd.  of  material, 
e  cost  per  cu.yd.,  etc.,  is  not  given  for  this  period  since 
work  was  largely  experimental,  trials  being  made  of 
efficiency  under  different  arrangements  of  the  ehange- 
e  parts  of  the  dredge  head. 
Even    under    adverse   conditions    the    "New    Orleans" 

'I    in       I'lOHFOKM  \\-cr;  OF  r.  S    DKEDOES  WORKING  IX  SWD, 
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lUM 
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MUD    OH    SILT, 
Total 


Locality 

New  York 
s    w     pa 
Great  Lakea 
North  Carolina 
Florida 
Mobile 

Columbia  River 
Columbia  1(. 


K.  I 
Florida 

n I.  Iphia 

N  \  . 
I  N.  Y. 
I  Hudson  Rivet 

Tea  -La 

Florida 
S.  Carolina 

(    li.i  I  L>     tOD 


yd. 

!)li((,2flli 
1,23]  B35 
299,712 
646,166 
718,938 
167,172 

2,244,602 
78,763 

6,514,753 

1,615,266 

134,828 

5  105 

686,246 

8,986,487 
601,678 

1,849,355 
109,988 
376,566 
133,81 
940,997 
488,428 


1912-1913 

Material 
Sand,  etc. 
Sand,  mud,  silt 

Sand,  tine  I.  ri.i  ■ 
s.in.i,  clay,  nun! 
Sand,  ahi  I  - 
Sand,  mm! 
Sand 


Band 


y.    ilt 


Sand, 
Mud,  sand 
Hilt,  sand 
Mud,  aand,  gravel 
Sand,    hell 
Sand   sheila 
Mud,    and.  navel 
Sun. I 
Sun. I 

Mud,  .1.  I. n 
Mud,    hi 
Sand,  ihella 
Sand,  ton. I 
Sand,  mud 


Co  i    oente 

per  cu.yd. 

11.1 

7.1 
HI  .i 

s  :i 

8.6 

7.2 
11.7 

3.4 
37  .-, 

1.8 

6.6 
28   I 

7    1 
I'    II 

2.4 

•II 

5.9 
10  2 

tl    I 

I    7 

7.6 

0.9 


has  developed  an  average  pumping  capacity  of  768.8 
cu.yd.,  due  to  the  hard  bottom  encountered,  instead 
of  that  for  which  the  dredge  was  designed.  The  cost  of 
removal  is  reported  at  6.65c.  per  cu.yd.  exclusive  of  ex- 
traordinary repairs  and  7.25c.  including  that  item,  which 
is  not  far  from  the  performance  of  other  dredges.  This 
is  shown  by  Table  III. 


In  an  endeavor  to  build  and  maintain  good  country 
roads  without  excessive  expenditure,  the  State  of  Penn- 
sylvania has  established  under  its  State  Highway  Depart- 
ment a  Bureau  of  Township  Highways,  which  is  in 
charge  of  a  Deputy  Highway  Commissioner  designated 
by  the  State  Highway  Commissioner. 

This  Bureau  of  Township  Highways  has  general  su- 
pervision of  all  township  highways  and  bridges  which  are 
constructed,  improved  or  maintained,  in  whole  or  in  part, 
by  state  funds,  excepting  state  and  state-aid  roads  other- 
wise provided  for. 

In  conformity  to  this  scheme,  the  state  has  been  di- 
vided into  districts  each  in  charge  of  a  Superintendent  of 
Highways.  This  official  is  to  visit  and  inspect,  at  least 
once  a  year,  all  the  roads  and  bridges  of  his  district  and 
is  to  advise  and  direct  how  to  make  repairs,  maintenance 
and  improvement  work.  All  plans  and  specifications  and 
estimates  for  township  bridges,  culverts  and  road  work 
must  be  approved  by  the  District  Superintendent  of 
H  ighways. 

The  general  supervision  of  road  work  in  townships  of 
the  second  class  is  in  the  hands  of  three  Township  Su- 
pervisors, who  are  elected  to  serve  six  years.  The  su- 
pervisors of  each  township  meet  annually  and  levy  a 
road  tax,  which  is  not  to  exceed  10  mills  for  each  dollar 
of  valuation,  without  an  order  from  the  court  of  quarter 
sessions,  in  which  case  the  tax  may  be  larger.  The  town- 
ship supervisors  are  instructed  in  their  duties  by  the 
State  Highway  Commissioner  through  bulletins. 

As  soon  as  the  township  supervisors  of  each  towns-hip 
are  organized,  they  must  divide  their  township  into  one 
or  more  road  districts  and  employ  a  superintendent  or 
roadmaster  for  each  district,  who  is  paid  by,  and  is  re- 
sponsible to  the  township  supervisors,  but  is  subject  to 
the  rules  and  regulations  of  the  State  High  way  Commis- 
sioner. The  roadmasters  have  authority  to  employ  ami 
hire  laborers,  teams  and  equipment,  making  a  monthly 
report  to  the  township  supervisors.  The  supervisors  only 
have  the  authority  to  purchase  equipment  ami  materials, 
but  all  such  contracts  in  excess  of  $100  must  lie  approved 
by  the  District  Superintendent  of  Highways. 

One  of  the  interesting  features  of  Hie  township  scheme 
is  the  provision  for  county  associations  of  township  su- 
pervisors and  commissioners,  the  expenses  of  which  are 
paid  for  out  of  the  public  funds.  These  county  associa- 
tions are  to  hold  annual  or  semiannual  conventions  al  the 
various  county  scats  for  the  purpose  of  considering  and 
discussing  road  work.  !i  is  a  part  of  the  official  duly  of 
the  township  Buper\  isors  and  the  commissioners  (of  low  qs 
of  the  first  class)  to  attend  these  conventions,  their  ex- 
penses being  paid  by  the  county.  It  is  a  part  of  the  offi- 
cial duty  of  the  state  Highwaj  Commissioner  or  his  rep- 
resentatives to  assist  in  the  formation  of  these  assoi  iations 
ami  to  he  present  at  their  deliberations. 
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CoEacir©ll©    Pirottec^noEa  Pneir  for  a. 
M.anlwag*'  TLJimdl©ip=Cff5cn)ssnE5ig 

We  discussed  in  our  editorial  columns  last  week,  the 
value  of  masonry  guard  piers  adjacent  to  a  bridge  por- 
tal to  protect  the  trusses  from  being  struck  by  derailed 
cars.  The  accompanying  drawing  shows  a  bridge  erected 
a  couple  of  years  ago  in  Cleveland,  Ohio,  at  a  point  where 
the  tracks  of  the  Cleveland  Short  Line  Ry.  are  carried 
across  the  main  line  and  three  side  tracks  of  the  Nickel 
Plate  U.K. 

As  shown  in  the  drawing,  the  columns  which  carry  the 
overhead  structure  are  protected  from  the  impact  of  a  de- 

i"°_Cerr.  Steel 3c:.  jop  cf  Concrete  Flange 


the  thorough  protection  given  to  the  overhead  strucl 
from   locomotive  gases.     The   floor   is  of   reinforced-C' 
crete  construction,  the  stringers  being  entirely  embedi 
in  concrete  and  the  panels  of  concrete  between  i 
ers  being  heavily  reinforced.    The  concrete  is  also  earr 
well  up  on   the  girders  and    is  extended  out  oi 
proaches  beyond   the  girder   itself  so  as  to  furnish  \, 
also  some  protection   from   the  shock  of  a   di 
Eor  the  privilege  of  reproducing  this  drawing,  we  are 
deb  ted  to  the  courtesy  of  B.  R.  Leffler,  bridge  engin 
of  the  Lake  Shore  &  Michigan  Southern  Ry. 

The  drawing  certainly  deserves  the  careful  study  of 
gineers   who   are    responsible   for   the   design    of  railu 

Top  of  Concrete  Flange- 


Toe  of  Slope-'         \ 
Part  Side    Elevation    and 
Section    at  End    of   Girder 


Furapcf 

Fig.  1.   Bridge  on  Cleveland  Short  Line  Ry..  Showing  Masonry  Guard  Piers 


railed  car  l>\  a  substantial  protection  pie]-,  :;  fi.  in  thick- 
ness and  20  ft.  long,  with  the  top  about  10  ft.  above  the 
rail  level.  This  concrete  pier  is  reinforced  with  old  rails, 
embedded  in  the  base,  5  ft.  long  and  2  ft.  apart. 

I'.'  idee  i  lie  protection  afforded  by  these  guard  piers, 
thi'  column.-  themselves  arc  embedded  in  concrete  and  a 
heavy  concrete  wall  extends  tin1  entire  length  between  the 
column-.  Besides  its  interest  in  connection  with  these 
collision  piers,  tie-  structure  is  worth  study  by  reason  of 


ic       i   I     \  i!  v.     ..i    iiiw,   Concrete   I' stals  Subjected  to  Train   Wreck 
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-crossings  and  in  fact  of  all  railway  engineers, 

ment  which  knocks  out  the  columns  supporting  an 

ad  structure  might  not  only  let  this  structure  fall 

•rush    a    passenger    car    crowded    with    people,    but 

also  cause  a  train  approaching  on  the  upper  tracks 

sh  into  the  chasm  left  by  the  fall   of  the  bridge, 

v  1  the  fall  occur  just  as  a  train  on  the  upper  track 

i.  ached  the  bridge. 

I  it  such  substantial  masonry  barriers  at  the  ends  of 
■s  may  serve  a  valuable  purpose  in  saving  bad 
,  s,  will  surely  be  generally  agreed  by  engineers.  As 
i;  'ating  how  even  a  massive  concrete  pillar  at  a  bridge 
r  !  may  serve  to  stop  a  derailed  car  and  prevent  its 
a  ing  over  the  side  or  into  the  opening  left  by  the 
![f  the  bridge,  a  correspondent  sends  us  three  photo- 
Jis,  herewith  reproduced,  showing  a  wreck  which  took 
■  Dec.  5,  1911,  at  the  Mayfield  Road  bridge  in  Cleve- 
i   Ohio. 

.derailed  car  swerved  to  one  side  as  it  approached  the 

ii'e  and  struck  heavily  against  the  concrete  pillar  at 

ridge  portal.     The  pillar,  with  the  masonry  back  of 

ithstood  the  shock  and  brought  the  car  to  a  stop. 

the  structure  been  an  ordinary  deck  bridge  without 

>ets,  there  can  be  little  doubt  that  the  car  would  have 

i  over  the  side  and  fallen  into  the  street  with  possible 

suiting  casualties. 

is  probable,  from  the  comparatively  small  amount  of 

Inch  the  car  suffered,  that  it  was  moving  at  low 

I  i   when  the   collision  occurred,   otherwise  the   dam- 

1  to  the  structure  also  would  have  been  much  more 

is.     If,    however,    a    concrete    protection    pier    had 

I  built  in  advance  of  the  structure,  like  those  shown 

cn|ie  drawing  of  the  Lake  Shore  bridge,  the  pier  would 

absorbed  the  impact  even  if  the  train  were  running 

ml  speed  and  protected  the  bridge  from  injury. 

Civil   E.Eagfiiraees'©''    Sthrnl&e  ftfiaaft 
B3©v©ir   Game  oHf 
By  Willakd  Beahan* 
'■  were  building  the  Texas  &  Pacific  Railroad  in  the 
'BO'S  between  Fort  Worth  and    El   Paso,  a  distance 
I  M  miles.     In  January.  '81,  the  grading  was  as  far 
■    as  240  miles  out  of   Fort  Worth  and  was  reaching 
I!  the  Llano  Estacado,  or  Staked    Plains.     The  grad- 
if that  winter  was  light.     This  fact   and  a  cold  winter 
(Jably  caused    the   Assistant   Engineers — our   title   for 
i  ten-mile  sections  of  grading — to  become 
o  they  concluded  to  strike. 
'"•  mm   al    the   west    end   drew   up  a   declaration    to 
!    Ifi'it  thai   if  the  pay  of  Assistant  Engineers  was  not 
'1  to  a  certain   figure  by  April   t,  each  and  all  would 
a  strike.     The  plan  was  to  pass  this  war  docu- 
'i   the   line  to  each   Assistant    Engineer  succes- 
Wy,  with  a  request   for  him  to  sign   it  and   forward  ii 
I   neighbor  to  the  east.     Al   the  time  the 
e,  I  had  just   received   m\    promol  ion   to  Assist 
i|  Engineer.      I    did    not    >ign    it.  but    I    wrote  a    letter 
that    1   was  satisfied  wth  my  pay,  attached  the 
T  to   the    declaration    of    war   and    Bent    it    On    as    fe- 
ll ted.     It    so   happened    thai    in    February    1    was   senl 

""'  '"  Bl  Paso  to  try  the  civilizing  effect  of  a  railr I 

M  Apache  Indians. 

hon     1:1. k       Cli  v.  land,   Ohio. 


A  year  passed,  and  I  returned  East.  On  meeting 
( 'apt.  W.  W.  Dentler,  one  of  the  assistant  engineers,  who 
had  signed  the  paper,  he  told  me  the  outcome.  The 
paper  was  addressed  to  llaj.  D.  W.  Washburn,  the  Chief 
Engineer,  going  over  the  head  of  our  Division  Engineer, 
very  improperly.  When  the  first  of  April  came  the 
men  had  been  shifted,  advanced  in  pay  and  conditions 
changed.  They  got  nervous  about  April  1,  but  they 
heard  nothing  from  the  Chief  Engineer.  They  regretted 
what  they  had  done.  They  wanted  to  get  hold  of  that 
paper.  So  another  paper  was  started  after  the  first.  The 
trail  stopped  short  at  the  tent  door  of  Michael  O'Grady.  a 
grand  old  Irishman,  a  graduate  at  the  University  of 
Dublin,  and  who  came  to  this  country  as  a  civil  engineer 
in  1854.  Capt.  Dentler,  my  informant,  was  sent  by  the 
others  to  interview  Mr.  O'Grady.  The  following  con- 
versation ensued: 

'"Mr.  O'Grady,  did  you  receive  last  January  a  declara- 
tion to  the  Chief  Engineer,  we  started  from  the  west 
ind  lor  each  Assistant  Engineer  to  sign  and  forward?" 

''I  did.  Captain  Dentler." 

"Did  you  sign  it,  Mr.  O'Grady?" 

'"I  did  not,  sir." 

''Did  you  send  it  on  ?" 

"Xo  sir,  I  filed  it." 

••Ah!"  (with  satisfaction).  "Then  since  you  received 
it  and  did  not  forward  it,  but  filed  it,  won't  you  return 
it  to  me  so  I  can  send  it  to  the  men  who  signed  it,  so 
that  each  can  tear  his  name  off  as  they  now  wish  to  do?" 

"Xow  my  dear  sir.  Captain  Dentler,  if  you  please,  I 
was  surprised  and  much  grieved  when  I  got  that  paper. 
The  young  gentlemen  must  have  signed  it  thoughtlessly. 
h  was  most  unprofessional  in  the  extreme.  We  are  not 
laborers.  We  represent  the  company.  It  is  mutiny.  It 
is  desertion  in  the  presence  of  the  enemy.  If  any  Assis- 
tant Engineer  is  dissatisfied,  let  him  speak  to  the  Divi- 
sion Engineer.  If  he  gets  no  satisfaction,  let  him  then 
write  to  the  Chief  Engineer.  Major  Washburn  is  a  most 
honorable  gentleman,  and  I  have  known  him  for  vears. 
Xow.  sir,  in  the  interests  of  the  good  name  of  the  profes- 
sion. I  tiled  that  paper  and  said  nothing.  Gladly  would 
I  return  it  to  you  in  your  present  frame  of  mind,  but  I 
am  unable  to  do  so.  For  I  filed  it,  sir,  in  my  stove  and 
there  was  tire  in  it  at  the  time." 


The  Railroad  Water-Supplies  of  Minnesota  have  been  in- 
vestigated by  the  Minnesota  State  Board  of  Health  and  32  of 
61  sources  have  been  condemned  as  either  polluted  or  liable 
to  pollution.  The  investigation  followed  the  promulgation  of 
a  regulation  .if  the  Secretary  of  the  Treasury  (Public  Health 
Service),  Issued  .tan.  23.  1913,  to  the  effect  that  water  provided 
for  passengers  by  Interstate  common  carriers  must  lie  certified 
by  state  or  municipal  health  authorities  "as  incapable  of  con- 
veying disease."  Thi  Minnesota  State  Board  of  Health  de- 
cided to  make  a  systematic  Held  Inspection  and  analysis  of 
the  water-supplies  used  in  both  interstate  and  intrastate 
on  tii.-  investigation  appears  in  "Public 
Health  Reports"  (Washington,  D.  C„  V.  s.  Public  Health  Ser- 
vice),  tor  May   t:..   1914.     An  abstract   follows: 

Mi     The  results  of  this  Investigation  show   thai   52.45'      ..r 
the   Bupplles   Investigated   could    not    be   recommended    in    their 
di  Inking    water-supplies. 

(-•i     <if  the  32  supplies  on   which   recommendation  n 
:i    were   pronounced    unsafe   by   the   Held   Invest!) 

ai i    i  hi  se   but    16   Bhow  il   e\  Idence  of   pol 

1 ■  Instance  only  did  the  analytical  results  atone  constitute 

ii   for   recommendation. 

(3)     a  ear.  fui    ni.i  adequate  field  Investigation  in  addition 
to  the  s  I   terminations  is  required  before  a  satisf.,,-. 

t"i*    o e iim.n   Bhould   i.e   venturi  i    Bafety  of    i 

given    water-supply. 

■  ii     The  owners   of  practically  all    the  condemned   water- 
supplies   .an   convert    these    Into   safe   supplies   at    a    relatively 
small  cost   by  i. .11. .win:;   in  detail   the  recommendations 
ocallty. 
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Pavv©sim©Ku&§£,    •C1hg\ff'S<n>{ttt©p  Ho  Co 

By   S.    II.   Lea* 

The  city  of  Charlotte,  N.  C,  has  a  population  of  about 
50,000  and  covers  an  area  of  12.8  sq.mi.  Within  the  city 
limits,  there  are  about  125  mi.  of  streets  laid  out,  of 
which  about  96  mi.  have  been  opened  up  for  public  use. 
Of  the  total  mileage  of  streets  in  use,  25.4  mi.  are  paved, 
30  mi.  are  macadamized,  and  40  mi.  are  graded  and 
partly  graded  but  not  otherwise  improved.  The  extent  of 
paving  work  that  has  been  done  in  the  city  is  shown  in 
the  accompanying  tabulated  statement. 


When 

laid 

.1907-09 

.1912-13 


Kind 
of  paving 
Bitulithic     ... 
Bitulithic     .  .  . 
Bituminous 

macadam    .. 
Asphaltie 

concrete  .  .  .1912-13 
Sheet  asphalt. 1907-12 
Sheet  asphalt. 1912-13 
Sheet    asphalt. 1913-14 

Brick     1907-12 

Granolithic    ...1907-13 


Cost 

per    Grading 

sq.yd. 


Remarks 
0.49  Price  includes 
0.45    25c.  sq.yd.  royalty 


1912-13        S.843      1.31      0.39   Penetration  method 


54,694 
35.777 
67.529 
53.S71 
14,275 
59.674 


0.38 

0.45   St.  Ry.  tracks 

0.39   St.  Ry.  tracks 


Brick  and  granolithic  pavements  were  laid  by  the 
street-railway  company  along  its  tracks  wherever  these 
traversed  paved  streets.  The  area  so  paved  comprises  a 
strip  covering  the  space  between  the  rails  and  extending 


mixture,  mixed  rather  wet,  and  with  the  surface  s 
roughened.  The  concrete  is  allowed  to  season  eevcS 
days,  is  then  swept  clean  and  the  binder  course  laid.  'I - 
is  composed  of  stone  and  asphaltie  cement,  the  stone  I 
exceeding  %  in.  in  its  largest  diameter,  and  of  vary!? 
size  down  to  dust.  Tbe  ingredients  are  heated  and  i!  . 
oughly  mixed  by  machinery,  from  5%  to  8%  of  asplH 
being  used.  The  resulting  binder  is  then  taken  fn 
the  mixing  plant  to  the  street  in  canvas-covered  wag,g 
at  a  temperature  between  200°  F.  and  325°  P.  '\ 
mixture  is  distributed  over  the  concrete  base  and  rol  1 
to  a  depth  of  not  less  than  1  in. 

The  surface  mixture  is  brought  to  the  street  at  a  ti  - 
perature  between  230°  F.  and  350°  F.  It  is  dum  J 
outside  the  space  to  be  covered,  deposited  roughly  in  pita 
by  means  of  hot  shovels,  and  uniformly  spread  by  mi 
of  hot  iron  rakes.  It  is  then  compressed  by  a  tant'ia 
roller  until  the  surface  conforms  to  the  established  gr  g 
and  the  top  coat  has  a  thickness  of  not  less  than  2  i. 
A  small  amount  of  hydraulic  cement  is  then  swept  c  : 
the  surface,  and  a  space  of  18  in.  next  to  the  curls 
painted  with  hot,  liquid  asphalt. 

Inspection 

An  inspector  is  stationed  at  the  asphalt  plant  and  c 
is  kept  on  the  street  where  pavement  is  being  laid.  £ 


I'n;.  1.   Conchete  Base,  4  In.  Thick,  for  Asphalt  Pavement  on  Residence  Street,  Charlotte,  N.  C. 


14  in.  outside  either  rail.  Such  an  arrangement  has  not 
proved  entirely  satisfactory,  since  H  involves  tbe  use  of 
two  different  types  of  pavemenl  in  juxtaposition  on  a 
pun  of  the  street  where  traffic  is  heaviest.  Experience 
le  re  hae  shown  thai  there  has  been  considerable  wear 
along  the  longitudinal  joints,  resulting  in  much  uneven- 
j:<      of  the    hi  fai  e  adjacent  to  the  joint. 

Cos  i  ui  '  i  con  Methods 

Sim  it  Aspb  w.t     Under  existing  contracts,  the  city  is 

paving  aboul  80,000  Bq.yd.  of  roadway  with  sheet  asphalt 

'in  :i  i  oncrete  ba  e.     The  cont  ractoT  has  an  equipmenl 

i  ,i  one  i  in-    team  operated  a  phalt  plant,  I  I 

'i         '!    mp  one   10-ton     team-roller  and  < 5- 

ton  tandem  roller.     Thie  outfit  handles  the  work  Batis- 

rily  and  I  prop  n      i    made,  the  work  being  dune 

in  a  thi  factory  manner. 

'I    ti   base    I  in    thicl    i    i  ompo  ed  of  a  I :  '■'> :  6 

•Clt:    El  ulneer,  Chai  lotti  .  '■'    C 


pies  of  paving  material  are  taken  during  each  day's  I 
and  analyzed  by  a  chemist  employed  by  tho  city.  Da 
reports  arc  made  by  each  inspector  and  by  the  chem 
these  reports  are  kept  on  file  by  the  city  engineer 

Tbe    plant   inspector's    report    comprises    a   compl 
statement  of  material   prepared  at    the  plant  during  I 
day's    run,    covering    the    following    items:    Number 
boxes  of  binder  and  of  surface  material  prepared,  qu 
tity  of  flux  and  of  asphalt   used,  penetration  oi 
cement,  box   weights  of   stone,  sand    filler  and  asphal 
cement.     Also  a  statement  of  sand  siftings  showing  I1 
portion  of  different  sizes  of  sand,  and  tbe  temperatu 
of  sand   and   surface   mixtures,   taken   at    frequent    ill 
vals.     The  report  shows  name  of  street  and  locality  win 
tbe  material  is  used,  also  total  quantities  of  material  bi 
from  plant    to  street    for  use. 

The  paving  inspector  on  the  street  where  pavement 
'  i    i       laid,   makes  a   daily   report    which   contains  the  I 


[owing   informal  ion  :    Area   of  concrete  h 


laid,  GUN 


Ill 

iiiid< 
hick 
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laid  or  area  of  wearing  coat  laid;  also  minimum 
:ss  of  each  course  laid  during  the  day.  He  is 
h!  with  a  suitable  thermometer  with  which  to  take 
nperature  of  each  load  of  paving  material  as  it  is 
ed  on  the  work;  and  he  is  required  to  reject  all 


il  that  is  overheated  or  too  cold  for  use. 
Tl  chemist  analyzes  the  samples  taken  during  each 
•Vun  and  submits  a  daily  report  of  his  work  to  the 
:  •  lgineer.     The  report  shows  percentage  of  bitumen 
I'  in  carbon  bisulphide,  percentage  of  the  various 
and   or   filter,   the   specific   gravity   of    sample 
and  the  penetration  or  degree  of  hardness  of  the 
tic  cement  at  77°  F. 
H  chemical  analyses  and  tests  are  made  in  a  labora- 
[ished  in  the  city.     In  this  way,  all  tests  are 
id|promptly  and  results  are  known  before  the  paving 
Ivances  too  far  to  correct  quickly  any  defects  that 
;iy  e  discovered  in  the  material  used. 

Maintenance 

paving  in  the  city  has  been  laid  under  a  five-year 
iai  enance  guarantee.     The  earlier  work  was  done  in 
18  under  an  agreement  requiring  that  the  contrac- 
all: 


At  any  time  after  the  acceptance  of  the  work,  or  before  the 
expiration  of  maintenanuc  period  that  the  city  may  require, 
all  cracks  or  broken  1  ac-3s  to  be  cut  out,  refilled  and  re- 
paired with  the  proper  material,  and  all  depressions  raised 
to  the  proper  level  and  all  bunches  reduced  to  the  proper 
level.  All  repairs  other  than  those  due  to  opening  of  street 
by  other  parties,  shall  be  made  by  the  contractor  at  his  own 
expense.  All  decayed  or  decomposed  pavement  must  be 
taken  out,  and  all  cracks  cut  and  filled  with  proper  material. 
All  depressions  that  measure  more  than  %  in.  from  the  under 
side  of  a  straight-edge,  4  ft.  long,  held  on  any  part  of  the 
surface,   shall   be    refilled    to   the   proper   grade. 

Cost  Data 

As  shown  by  the  tabular  statement,  the  cost  of  paving 
work  in  this  city  per  sq.yd.  has  ranged  from  $1.31  for 
bituminous  macadam  to  $3.15  for  bitulithic,  the  latter 
price  including  a  royalty  charge  of  25c.  per  sq.yd.  The 
cost  of  grading  per  cu.yd.  ranged  from  38c.  to  -19c.  Com- 
mon labor  costs  $1.25  per  day,  and  a  team  with  driver 
costs  from  $3.50  to  $1.50  per  day.  Crushed  stone  costs 
from  $1.65  to  $1.95  per  cu.yd.,  delivered  on  the  work, 
and  sand  is  delivered  for  $1  per  cu.yd. 

During  January  of  the  present  year,  some  repair  work 
was  done  upon  the  pavement  that  went  out  of  guarantee 
last  year  and  which  is  now  in  litigation.  The  repairs 
were  scattered  over  a  wide  area  and  the  work  was  done 


Fig.  2.    Asphalt  Pavement  for  Residence  Streets  of  a  Small  City,  Charlotte,  N.  C 


construct  the  pavement  that  it  shall  be  and  remain  in 
repair  and  condition  for  and  during  a  period  of  five 
from  the  final  completion  of  the  work,  so  that  at  the 
f  said  period  said  pavement  shall  be  in  good,  serviceable 
tlon  and  free  from  any  defects  that  will  impair  its  use- 
as  as  a  roadway. 

lis  particular  job  went  out  of  guarantee  period  last 
and,  just  before  the  end  of  the  five-year  period,  the 
ractor  did  considerable  patching  and  resurfacing, 
Qg  the  pavement  in  what  was  claimed  to  be  good, 
ceable  condition.  The  city,  represented  by  its  Exec- 
rd,  took  a  different  view  of  the  matter  and 
ned  that  many  decided  irregularities  and  depressions 
ie  surface,  especially  along  the  car  tracks  adjacent  to 
brick  paving,  constituted  a  poor,  unserviceable  <  oil- 
man d  refused  final  acceptance  of  the  work  or  release 
maintenance  bond.  Litigation  has  resulted  and 
matter  is  now  in  the  courts. 

lie  later  paving  work  has  been  done  under  different 
taxations.     The  present   requirements  are  that: 

tractor   shall    keep   and    maintain    the   pavement   In 
tor  the  spac-c  of   Ave   years   ire mi    its   linai   accept 


by  the  contractor  for  the  city  at  actual  cost  plus  15%. 
Sheet  asphalt  was  used  for  patching,  that  being  most  con- 
venient because  it  was  readily  available. 

The  total  area  covered  by  patches  was  308.6  sq.yd. 
The  price  paid  for  material  and  labor  was  $609.75;  this 
made  the  cost  per  sq.yd.  of  area  actually  covered,  $1,976 

Conclusions 

While  there  has  not  been  sufficient  time  during  the  few 
years  of  our  paving  operations  for  conclusive  results  to 
be  obtained,  still  the  experience  thus  afforded  has  fur- 
nished some  valuable  information  concerning  the  relative 
merits  of  different  paving  materials  used  under  local 
conditions. 

The  first  pavements  were  laid  upon  :i  macadam  base 
and  this  form  of  construction  has  proved  unsatisfactory 
It  has  been  found  that  where  worn  or  broken  spot-  occur 
in  the  surface,  disintegration  proceeds  more  rapidly  oveT 
a  macadam  base  than  over  one  of  concrete.  Tin'  \  ielding, 
springy  nature  of  the  macadam  allows  considerable  verti- 
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cal  motion  under  the  impact  of  traffic  ami  tiiis  results  in 
rapid  raveling  action. 

The  bituminous-macadam  pavement  constructed  by  the 
penetration  method  has  not  been  considered  a  success. 
For  a  considerable  while  after  its  completion  this  pave- 
ment was  in  poor  condition,  with  very  little  surface  bond. 
Later,  however,  conditions  improved  ancL,  under  the  ac- 
tion of  warmer  weather  and  traffic,  the  pavement  became 
firmer  and  more  compact",   although    the   surface   is  still 


rough.     All  pavemenl  in  this  city  is  now  laid  u  n 
('•rlc  base,  nnil  shed  asphalt   is  being  used  on  mosl  oi 
si  reels. 

Personnel — The  paving  contractor  is  I,'.  M.  II n, 
of   Atlanta,   <<a.,    for   whom    T.    B.    (iillespie    is   Sup,  ! 
tendent;   the   chemical    analyses   and    tests   are  mad* 
Frank   P.  Drane,  of  Charlotte.     F.  J.   Blythe  is 
Engineer  in  immediate  charge  of  construction,  the  wfi 
being  C'itv  Engineer. 


ireosotledl  PiMnng  ami  Gmlv( 

Bo      1"      ? 
ridlge 

By   F.  B.   Ridgway* 


SYNOPSIS — The  most  valuable  guide  in  treating  Um- 
ber with  preservative  is  long-time  record*  of  the  behavior 

of  treated  limber.  Creosoted  piles  in  the  Santa  Fc  Rail- 
road bridge  across  Galveston  Bay  have  been  in  place  for 
38  years  for  the  original  bridge  and-  IS  year*  fur  the* 
never  bridge.  The  results  of  an  expert  examination  of 
these  piies  show  that  the  piles  -IS  years  old.  which  re- 
ceived a  very  light  treatment  of  creosote  are  mostly  de- 
stroyed. Of  the  18-year  old  pit  vs.  about  3000  in  number, 
which  were  given  a  heavy  treatment  of  creosote,  over, 
90%  are  still  in  good  condition. 
■& 
In  1875,  the  Santa  Fe  Ry.  let  a  contract  to  a  Mr. 
Truudey  for  a  number  of  creosoted  Southern  yellow-pine 


a  number  of  these  piles  with  a  heavy  charge  of  nil. 
maximum  amount  which  could  be  injected  with  the 
itiis   then   in   use.      Upon   his   return.   Mr.   Trundev  n 
very  much  provoked  at  what  he  thought  to  be  a  rut'- 
waste  of  oil  and  Mr.  Byrnes,  who  was  at  the  time  ,s<: 
in  the  creosote  oil  business  and  was  furnishing 
for  this  work,  agreed  to  make  no  charge  for  the 
oil  injected  into  these  piles. 

A  thorough  examination  of  these  piles  would  indu 
that  none  of  them  were  as  thoroughly  penetrati 
ceived   as  heavy   a   charge   of  oil   as   those   sub 
treated  and  put  in  the  bridge  in  1893. 

The    results   from    these    1875    piles    were    sufficii 
good,  however,  to  warrant  the  use  of  creosoted  pilin 


l^i 

1           wt 
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Fig. 


\  m:    W  ITER  .wo  Mi  1 1  Sr,  TIONS  CREOSOTED  I'ii.i: 
No.  1.  Treated   1875 


piles  i"  be  used   in   the  constructi E  a  trestle  across 

Bi         The  late  J.  W.   Byrne-,  who  aftei  ward 
ei  .mi.'  i  [em  ral   Managi  r  of  I  he  I  atei  ual  ional  <  Ireosoting 

&  i  onstruction  <  '■  i  had  prei  iouslj  had  b ex- 

perien  ai  I  tire  of  i  reosote  oil  and   in  the 

:  .  ni  of  timbi  d  :      \l  i    T]  undey  to 

take  charg$  of  the  treal  ing  operal  ioi 

No  i :    of  to  the  method  of  seas e 

the  piles  have  been  preserved.     Ii  is  known  thai  the  con- 
1 1  :n  t  nailed  for  a  i  ment,  but   the  actual  an 

of  oil  injected,  if  it  wen  it  the  ti me,  ha    uol  b  en 

..   i       omething   l"   h  -  en   s 
and   12  lb.  of  oil  imber      Mr.   Byrnes  pro- 

im,i  believing  th 
and  fearful  of  the  bad  i  ffi  i  i 
it   might   have  on   the  i  During  thi 

'.I '     I  i  undey  in  Mi  I  > .  I'.\  rnes  I  < 


•In  i  ha  '  >■•    ef    I  ii  pa  I  tm<  n(    of   '  Ihom  i    ti      rind    Ti    I 

n,   T 


Pio.  2.    Ait!,  Water  and  Mi  d  Sections  Oreos 
Pile   No.  ".'.  Treated   1875 

the  reconstruction  of  the  trestle  which  was  done 
Though    it    is   a    mailer   of    record    thai    in    1895 
many  of  these  early    piles   wore  still    good,   men 
ivcre  used   in  the  new    work   but   they  were  nol   taken 
ami  all   were  Ii  ft    standing  In  Iween   the  bents  of  thi 
-i  riiii  Lire. 

In   duly,    1912,   after    the   i pb  lion   and   op 

he  i  ialve  ton  (  ausewMA .  the  Santa   l'"e  began  to 
the  railroad  trestle,  bul  the  work  win  not  eompli 
about    the  middle  of   I9i:t.     At   this  nine,  the  n 
the  old    1875   piling  w<  re  also  taken  out. 

These    187*)   piles,   b\    \  irtuc  of  the   I'ael    that 
left   standing  in   the  w  ntcr  until   the   present,  bm 
as  a  lest    for  :iS  years.     On  examination  after  n 
v  n      found    thai     the    sei  lions    of    these    piling 

'  ittei    line   were   very    light    in   color   ami   bad   ill 
i  in  l\    h.-i  every  outward   appearam  e  of  ever  Inn 

- h  d.     The  heart  of  the    lii  k  of  the  air  sei  I 

■.   mnnj     .i  e  .  ven    badh   dei  nyi'd   i  bough  I  he  i 
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were  sound.     In  other  cases,  even  though  no  more 
50« !  to  607o  of  the  stick  had  been  penetrated  by  the 
he  heart,  as  well  as  the  outside  portions  of  the  stick, 
omul   This  difference  in  condition  is  due  to  the  fact 
i„  certain  of  these  piles,  sufficient  of  the  butt  of  the 
wag  cut  off  after  driving  to  expose  the  untreated  ceii- 
,f  the  stick  and   in  consequence,  decay  started.      Ln 
f  cases   the  piles  had  been  driven  sufficiently  deep  so 
it  was  unnecessary  to  cut  further  from  the  end  ot 
rile  than  the  oil  had  penetrated  and  in  consequence 
ntreated  wood  was  exposed  and  there  was  no  decay. 
M  water  sections  of  the  1875  piles  were,  in  the  ma- 
v  of  cases,  more  or  less  attacked  by  the  teredo  and 
oria     In  many  cases,  this  section  of  the  pile  was  al- 
eaten  away.    In  a  few  cases,  the  water  section  was 
practically  sound  condition.    The  action  on  the  piles 
,e  to  both  teredo  and  limnoria ;  but  where  the  piling 
aiv  eaten  away,  it  is  difficult  to  determine  just  what 
t  is  due  to  each  as  the  limnoria  largely  destroys  the 
of  the  teredo.     It  is  only  in  recent  years  that  any 
<cd  attack  by  limnoria  has  been  noted  in  the  waters 
alveston  Bay.    The  greatest  attack  is  just  below  the 
r  line  but  in  many  cases  on  these  old  piling,  the  at- 
extends  clear  to  the  mud  line. 

seems  to  be  the  common  belief,  that  in  waters  where 
limnoria  works,  its  action  is  more  severe  and  more 
■ult  to  retard  than  that  of  the  teredo.     The  writer 
not  possess  sufficient  data  to  either  confirm  or  deny 
ibove  belief ;  but  it  must  be  borne  in  mind  that  after 
iik  of  timber  has  been  honeycombed  by  the  teredo 
,he   wood   structure   almost   completely   torn   down, 
I   little  effort  on  the  part  of  the  limnoria  to 
i,   the   job  and  get  the  credit  for  the  whole  thing. 
niter  noted  a  number  of  instances  where  this  ap- 
ed to  be  the  case  and  a  close  examination  of  a  great 
v  piles   revealed   the    fact   that   the  teredo   had   pro- 

,  further  into  the  stick  than  the  limnoria. 
ig,  1  shows  three  sections  of  one  of  the  good  1875 
,  (Pile  No.  1  ).  The  sections  shown  from  left  1"  right 
respectively,  air.  water  and  mud  sections  of  the  pile 
ction  is  taken  just  below  the  water  line  at  the 
,  of  greatest  activity  of  the  marine  borers.  The 
,.  two  sections  are  taken  at  sufficient  distances  from 
ends  of  the  stick  to  show  only  radial  penetration  oi 
,,,  ,,,  |)e  [ree  from  the  longitudinal  penetration  from 
end  of  the  stick.  This  stick  is  approximately  1  1  in. 
iameter,  shows  a  3-in.  penetration  of  oil  and  an  8-in. 
eated    center,    the   line   of   demarcation    between    the 

ted  and  untreated  w 1  being  very  sharp. 

ig.  2  shews  three  similar  sections  of  one  of  the   !875 
I  pile  So.  '.').  wliii  li  was  almost  entirely  eaten  away. 
pile  is  approximately   11    in.  in   diameter,  shows  a 
,,   penetration   of  oil'  and   a    Mn.   untreated   center. 
of    demarcation    between    the    treated    and    mi 
ted  wood  is  in  ibis  ease  also  sen   sharp, 
lie  result  of  analyses  of  both   piles  as  well   a-    method 
inducting  same  are  given  in  the  table. 
.■fore    entering    into    any    discussion    regarding    the 
or   their   significance,   the    u  ritcr    wishes    to   call 

nl>.  r  of   reason     why  these  piles  should 

r  a  larger  amount  of  oil  present  in  the  mnd  sei  tion 
le  pile  than  in  the  sections  above  it  and  why  the  re- 
,  „|-  ||„.  analyses  do  not  show  directly  the  treatment 
D  the  piling. 

\  cert amount  of  evaporation  and  leaching  out 
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of  the  oils  takes  place  in  the  upper  two  sections  which 
cannot  take  place  in  that  section  in  the  mud. 

2.  The  small  end  of  the  pile,  the  upper  end  of  the  tree, 
being  down,  the  percentage  of  the  sap  wood  in  relation  to 
the  sectional  area  of  the  stick  is  larger  in  the  lower  sec- 
tions. 

3.  The  occurrence  of  pitchpockets  and  pitch  streaks 
in  yellow  pine,  which  greatly  retard  the  absorption  of  oil, 
is   more  frequent  in   the  upper  ends   of   the  piles,   the 

butts  of  the  trees. 

4.  It  is  a  noteworthy  fact  that  in  a  great  many  in- 
stances, when  heavily  creosoted  piling  are  being  pulled, 
oil  drips  from  the  piling'  points  and  it  is  an  open  question 
whether  there  is  not  some  downward  movement  of  oil 
after  a  great  many  years  in  an  upright  position. 

5.  Experiments  have  shown  that  in  long-leaf  yellow 
pine  the  ratio  of  the  radial  to  the  longitudinal  penetra- 
tion of  the  oil  is  about  1  to  25.  All  piling  under  consid- 
eration in  this  report  being  of  short  length,  from  18  ft.  to 
26  ft.,  the  percentage  of  the  oil  entering  the  stick  through 
the  end  is  very  large  and  the  analyses  which  are  made  on 
sections  of  stick  which  were  taken  a  considerable  distance 
from  the  end,  would  show  approximately  about  70%  of 
the  actual  treatment  received  by  the  entire  stock. 


present  in  the  mud  sections  of  the  two  sample  1875  |  [I 
are  strikingly  similar.  A  statement,  that  the  oil  at  pre 
cut  in  the  mud  sections  of  these  piles  is  identical  in  cha 
acter  with  the  oil  originally  injected,  might  meet  wr 
some  objection.  It  would  seem,  however,  that  as  the 
could  be  no  evaporation,  in  the  section  in  the  mud,  it  ci 
be  said  without  fear  of  contradiction,  that  the  oil  e 
tracted  from  the  mud  sections  of  these  piles,  vi 
approximates  in  character  the  oil  originally  used  for  tl 
treatment. 

Analyses  1  and  4  indicate  the  character  of  the  oil  tab 
from  the  air  sections  of  the  piles.  A  comparison  of  the 
with  analyses  3  and  5  and  a  comparison  of  tin 
extracted  in  each  case,  indicate  that  in  the  38  years  b 
tween  30%  and  40%  has  been  lost  from  the  air  sectioij 
due  to  the  evaporation  of  a  part  of  the  lighter  eonsti' 
uents.  A  decrease  is  also  noted  in  the  percentage  I 
"tar  acids,"  which  is  somewhat  greater  than  indicated 
the  analyses  as  more  than  100  grams  of  the  original  ( 
is  represented  by  the  100  grams  used  for  analyses  1  and 

Analysis  2  shows  character  of  oil  at  present  in  wat 
section  of  Pile  No.  1.  Pile  No.  2  being  almost  eat' 
away,  no  analysis  was  made  of  the  water  section  of  th 
pile.    It  is  noted  that  there  has  been  a  disappearance 


Eig.  3.     Santa  Fe  Eaileoad  Trestle  across  Galves- 
ton- Bay  Prior  to  Dismantling  in  1913 


Pig.  4.   Air,  Water  and  Mud  Sections 
Creosoted  Pile  No.  3,  Treated  1896 


Concerning  the  origin  of  the  oil  with  which  this  oil 
piling  was  treated,  little  is  known,  except  that  it  was  an 
American  nil  and  was  at  that  time  known  as  "light  oil," 
the  term  light  having  no  reference  to  weight  or  color  but 
being  used  to  designate  a  rather  thin  oil  which  would  not 
solidify  readily  and  used  in  contradistinction  to  the  term 
"heavy"  oil  which  denoted  an  oil  containing  a.  large  per- 
centage of  -oild  constituents  (rich  in  naphthalene)  that 
could  lie  liquified  only  at  a  rather  high  temperature. 

Al   the  time  these  piling  were  treated,  ereosoting  plants 

and  chemists  wen;  utter  strangers  to  each  other  and  no 

.in. i1      e8  of  the  oil   were  e\er  made,  at  least   not  on  the  part 

of  ill.-  ereosoting  company.  It  is  stated,  however,  that 
on<  .  rude  i'  I  which  was  applied  by  the  operator  was  to 
rub  a  little  of  the  nil  on  the  forearm  and  if  it  burned 
sharply  it  was  ;i  good  oil,  the  burning  sensation  probably 
due  to  the  presence  of  a  considerable  ■> mil  of 

"hir   81 

Analyses  '■'<  and  ."i,  which  are  the  analyses  of  the  oil  at 
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oil  from  this  section  also,  due  to  evaporation,  though  tl 
percentage  of  loss  is  somewhat  lower  than  in  the  air  se 
tion.  A  marked  decrease  of  "tar  acids,"  even  great 
than  in  the  air  sections,  is  noted.  This  seems  to  indi  fl 
that  the  disappearance  of  "tar  acids"  from  creosote  o 
after  injection  into  wood,  while  due  in  part  to 
tion,  is  due  chiefly  to  their  partial  solubility  in  water. 

Prom  the  amount  of  oil  found  in  the  sections  of  tl 
pile,  it  is  estimated  that  the  total  actual  treatment  of  Pi 
No.  1  is  13.2  lb.  per  en. ft.  and  of  Pile  No.  2,  14.3  I 
per  cu.ft.  When  it.  is  considered  that  only  about  l«i 
thirds  of  Pile  No.  1  has  been  penetrated,  the  treated  po 
tion  has,  in  reality,  received  a  very  heavy  treatment.  1>< 
ing  in  the  water,  there  was  no  checking  and  the  top  < 
pile  iml  being  cut  oil'  in  such  manner  as  to  expose  ui 
I  re, iled  wood,  the  heavily  treated  shell  has  preserved  tl 
pile. 

The  results  of  analyses  of  two  of  these  |s;,"»  pile-  mai 
several    years   ago,    published    liy    Dr.    Alleman.    in    L90I 


1    M  |  1    1 

II 

1      i.  ..In   US  "QllMMlilv    111,  1   (  "In.:..  1.  .    ..1   1  ■ inti.  ill    Well    I'ri'MT 

.'.1  Timbers"  nf  two 

Ci 

.■I,,     per  ou.fi 

II, 

To 
205° 

Distillation  of  oxtr&oted  nil 
205°     245  C    270°C    :I20°C 

to          t<>          i..          i..        Real 
248"     27ii"i'    820°C     I""''      .'... 

Solid  nupli-   unit 

Total    thnlonc  1 1  

,l,,|,ll:,l               ■!.    tllUt. 

2(1              17   63 
21)            17.08 

i    •., 

2    1H 

27   60      22    CI      :il    22      12  112       f,    13 

:n  mi     is  2]     86  in      s  17      l   i:i 

00  (18         2B   II             M  IB 
BO. 70         28,  10            H    U 

I  j  28,  1914 


ENGINEERING     NEWS 


1179 


jresi    Service    Circular    98,    "Quantity    and    Char- 
ade of  Creosote  in  Well  Preserved  Timbers,"  are  given 
ith. 

The'  Trestle  Built  in  1895 

previously  stated,  the  success  with  the  1875  ereo- 
piles  was  such,  that  in  1895,  when  the  bridge  was 
■ly  rebuilt,  it  was  decided  to  use  ereosoted  piling, 
trestle,  as  built  in  1895,  was  about  two  miles  in 
li  and  extended  from  the  mainland  across  Galveston 

0  Galveston  Island.    Fig.  3  shows  view  of  the  Santa 
i  e  'idge  prior  to  its  dismantling  in  1912  and  1913. 

]  the  distance  are  seen  the  old  piling  from  one  of  the 

ri  ;es  destroyed  at  the  time  of  the  1900  storm.     The 

a  p  at  the  deepest  point  is  about  9  ft.  at  mean  low 

a  r  and  runs  down  to  very  shallow  water  at  the  edges. 

I'h  trestle  contained  751  bents  and  was  built  with  four 

il  to  the  bent.     The  total  number  and  length  of  piles 

re  as  follows:    3,  30  ft. ;  871,  26  ft. :  1013,  24  ft. ;  695, 

M  .;  445,  20  ft.;  80,  18  ft.;  total,  3107  ft. 

'  le  piling  were  gotten  in  in  good  condition  and  none 

iem    were   shattered    in    driving.      The   number    in- 

cjo.'d  110  red  cedar  piles  which  were  given  a  lighter  in- 

m  of  creosote  oil.    The  remainder  were  strictly  long- 

iw  pine,  ereosoted  according  to  contract  with  24 

lb.  f  oil  per  cubic  foot  of  wood.     The  piles  would  sink 

I  lowed  to  fall  in  tha  water.     This  fact,  the  piledriver 

rum  experience  after  he  had  lost  several  sticks 

II  of  the  piling  were  furnished  by  Ricker-Lee  &  Co., 
lalveston,  now  the  International  Creosoting  &  Con- 
r-tion  Co.,  and  were  ereosoted  at  their  Galveston 
t.  This  plant  was  subsequently  moved  to  Beaumont, 
.  and  is  at  present  the  Beaumont  plant  of  the  com- 
»'.  The  pine  piling  were  treated  in  the  green  state, 
majority  of  them  coming  from  the  stump.  They  were 
Hied  by  steaming  in  accordance  with  the  following 
iram.  Steaming  was  regulated  entirely  by  pressures 
tention  given  to  temperatures.  Only  saturated 
m  was  used  in  direct  contact  with  the  wood.  Super- 
ed  steam  was  used  in  coils  in  the  bottom  of  the  treat- 
retort  during  entire  steaming  and  vacuum  process.  To- 
Qg  process  was  of  36  hr.  duration.  The  first  24 
the  steam  pressure  was  maintained  at  55  lb.  and  for 
remaining  12   hr.   was  kept  between  47  and   50  lb. 

er  Bteaming,  a  vacuum  was  maintained  for  four  hours. 

er  the  vacuum  process,  the  retort  was  filled  with  oil 
same   was   forced    into   the    timber    under    pressure 

il  the  21  lb.  per  cu.ft.  had  been  injected.  The  actual 
"Nt  of  injection  was  determined  by  the  difference  in 

■  ■  readings  taken  before  and  after  each  treatment. 

1  above  information  with  reference  to  the  method  of 
itnieiit  is  supplied  by  personal  memoranda  of  R.  L. 
ardyce,  now  General  Superintendent  of  the  Interna- 
ial   Creosoting  &    Construction    Co..   and    at    thai    lime 

engineer  in  direct  charge  of  treating  operations  for 

<■  Lee  &  Co.     Unfortunately,  the  complete  treating 

re  lost  at  the  time  of  the  Galveston  storm.     At 

time  Ibis  work  was  in  progress,  Mr.   Bisbee  was  Chief 

-in"  i  of  the  Santa  F6  but  the  work  was  more  directly 

-I',  parth .   T.   Merritt,  now  Chief  Engh r  of 

P.  C.  A  S.  F.  Ry.  Co.  and  partly  C.  I'.  W.  Felt,  now 
ief  Engineer  of  the  A.,  T.  &  S.  F.  Ry. 
Be  piling  were  treated  under  a  ten-year  guarantee, 
reed  by  the  Creosoting  company  to  replace  tree 


of  charge  any  pile  found  defective  at  the  end  of  that  time. 
Not  a  single  pile  had  to  be  replaced.  The  report  of  the 
official  inspection  made  at  that  time  is  herewith  repro- 
duced. 

July  5.  1905. 
The  examination  of  the  piles  treated  in  1895  as  shown  by 
two  piles  that  were  pulled  and  thoroughly  examined,  that  the 
damage  done  by  teredo  is  superficial  and  has  not  affected  the 
strength  of  the  piles  in  the  least,  and  I  would  say  that  as 
far  as  action  of  the  teredo  is  concerned  that  none  of  the 
piling  driven  in  1895  have  been  weakened  by  this  cause. 

S.    P.    CLAPP. 

At  the  time  of  the  1900  storm,  the  Steamer  "Roma" 
was  driven  through  the  trestle,  breaking  off  a  number 
of  the  piling,  a  total  of  270  piles  having  to  be  replaced 
on  acount  of  the  storm.  This  storm,  also,  so  seriously 
damaged  the  Southern  Pacific  and  the  Galveston,  Hous- 
ton &  Henderson  trestles  that  they  were  abandoned  and 
after  that  date,  all  rail  traffic  into  Galveston  went  over 
the  Santa  Fe  trestle.  It  has  on  this  account  been  neces- 
sary from  time  to  time  to  drive  additional  piling  for 
reinforcement.  The  270  piles  put  in  after  the  1900 
storm  as  well  as  the  later  ones  came  from  various  sources 
and  are  not  considered  in  this  report. 

The  following  compilation  of  figures  will  give  some 
idea  of  the  traffic  to  which  this  bridge  has  been  subjected. 
Each  engine  moving  over  the  bridge  is  figured  as  three 
cars. 

Number 
Tear  of  cars 

1900    Oct.   to   Dec S3, 572 

1901  247, IIS 

1902  245.422 

1903  32(1.110 

1904  2113.434 

1905  3211,462 

1906  349,942 

1907  352.532 

190S  392. SOS 

1909    342,990 

1910    353,427 

1911    404.  OSS 

1912    To    May    25 148,069 

Fortunately  for  the  identification  of  the  1895  piling,  they 
were,  according  to  specification,  sharpened  to  a  4-in. 
square  point  and  the  work  was  very  carefully  done.  They 
were  the  only  piling  in  the  bridge  sharpened  in  this  man- 
ner and  the  identification  was  easy  and  absolute. 

The  bulk  of  the  material  taken  from  the  bridge  was 
accumulated  in  the  yard  of  the  Santa  Fe  Tie  &  Lumber 
Preserving  Co.,  at  Somerville,  Texas,  but  some  of  it  was 
never  shipped  off  the  Galveston  division  of  the  railroad 
and  was  immediately  reused  on  other  work.  When  the 
dismantling  was  begun,  a  number  of  the  piles  were 
broken  off,  it  being  claimed  by  the  engineer  in  charge 
that  they  could  not  be  pulled  on  account  of  being  driven 
very  hard,  the  points  being  embedded  in  clay:  hut  as  they 
got  away  from  the  shore  into  deeper  water,  no  difficulty 
was  experienced  in  pulling  the  piles. 

For  the  above  reasons,  it  was,  very  unfortunately,  im- 
possible to  get  an  actual  count  of  all  the  good  and  defec- 
tive 1895  piling  taken  out.  It  is  estimated  by  Geo.  E. 
Rex,  General  Manager  of  Treating  Plants  of  the  A.,  T. 
&  S.  F.  Ry.  System,  that  less  than  10$  of  the  L895  pil- 
ing  pulled    was   unlit    to   be   reused    in    oilier   work.      The 

writer  believes  Mr.  Rex's  estimate  to  he  very  conserva- 
tive, having,  in  addition  to  going  over  the  piling  in  the 
Somerville  yard,  spent  some  time  on  the  trestle  at  the 
lime  the  piles  were  pulled.  On  actual  eoimt  of  65  of 
these  piles  us  pulled,  58  were  found  to  he  in  perfect  con- 
dition, (I  slightly  attacked  by  borers  hut  good  for  further 
Bervice  and  one  thai  would  be  considered  worthless.    This 

lot  of  65  was  aboul    I'""1  I'l.  from  the  channel  where  con- 


11S0 


ENGINEERING     X  E W S 


Vol.  71,  No. 


ditions  are  as  severe  as  at  any  point  on  the  bridge  and  it 
was  stated  at  lie  time  by  Mr.  Kleuver,  in  charge  of  the 
dismantling  gang,  that  the  worthless  pile  of  this  lot  was 
the  poorest  1895  pile  that  he  had  pulled  up  to  that  time. 

Fig.  4  shows  view  of  the  air,  water  and  mud  sections 
of  one  of  the  1895  piles  (Pile  No.  3).  This  pile  shows  a 
thorough  penetration  and  is  unattacked  by  borers.  The 
analyses  of  these  sections  are  shown  in  the  table,  Nos.  6, 
7  and  8. 

Fig.  5  is  a  view  of  air,  water  and  mud  sections  of 
one  of  the  1895  piles  (Pile  No.  -4),  which  showed  con- 
siderable attack.  It  seems  to  be  chiefly  limnoria  which 
has  worked  on  this  pile  but  there  is  some  evidence  oi 
teredo  attack  also.  The  results  of  analyses  of  the  sec- 
tions are  shown  in  the  table,  Nos.  9,  10  and  11.  The 
pile  is  penetrated  through  but  the  absorption  in  the  two 
upper  sections  is  very  much  less  than  average. 


photograph  were  not  preseni  when  the  pile  was  p)t 
Freshly  sawed  surfaces  were  used  for  the  photograpl 
the  sections  were  cut  oil'  the  pile  several  month 
The  penetration  is  through  and  through  hut  as  slum 
both  photographs  and  analyses  is  much  more  dense  ii 
n  mil  section. 

Fig.  8  shows  a  stack  of  the  good  piling  in  the  yar 
Somerville,  Tex.     The  pile  in  the  foreground  is  \\ 

It  is  noted  with  regard  to  the  1895  piles,  that  mos  j 
them  were  penetrated  throughout  by  the  creosnh  !,, 
no  instance,  even  where  the  amount  of  oil  absorptiol 
less  than  average,  is  there  any  sharp  division  line  betvaj 
the  treated  and  untreated  portions  of  the  stick.  ' 
would  indicate  that  the  preliminary  seasoning  of  t  ;f 
piles  was  more  thorough  than  of  those  treated  in  187 

Mr.  Merritt  says,   "We   used  about  a  thousand 
from  the  Galveston  Bay  Bridge  at  Brownwood,  and  all 
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Fig.  5 


Fig.  6 


Fig. 


Fig.  5.  Air.  water  and  mud  sections  creosoted  pile  No.  4  attacked  by  limnoria,  treated  1S95.  Pig.  i 
water  line  of  pile  No.  5  attacked  bv  teredo,  treated  1895.  Fig.  7.  Water  and  mud  sections,  pile  No. 
treated   1895. 
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Pig.  8 

Hack  ol   ;■<,,.,]  ,  i ,  osbted  piling   1 1  eated   In   I  895  i  eadj 
i                 Sections   Just    below    svatei    line   ol    two   creosoted    red    i 
nd   teredo  acl , 

Where  the    i*!1-"'   piles   have   been   attacked   by  borers, 

practically  all  of  the  attack  is  confined  I"  a  secti t 

I  ft.  in  length  ju-i  i.elou  the  watei  lim  .    The)  are 
damaged  both  b]   teredo  and  limnoria. 

Fig.  0  shows  an  attai  I  ed    ei  tion  of  one  of  the  | rest 

of  these  piles  (No.  5).    This  pile  seems  to  have  been  at- 
one.    Iii    ex1  ivinrU   resinous  in 
character.     The  penetration  of  the  oil   is  comparatively 
iallj   "ii   the  side  of  the  attack      While  75(  i 
of  the  till  untouched,  the  borers  are  through 

i  and  future  aci  ion  would  have  been 

very  much   men'   rapid,      Vnalysia    \".    12  of   the  table 

1  i      till       'r!n     i     ,i     ei )    refrai  tory 

id  ha    rei  eivi  I  a  greal  deal  less  Hum 

ml  of  oil. 

Pig,  '     13  and  I  I.  represents  water  and  mud 

Qothi  i  oi  the  1 896  pilei   i  Pile  No.  6  i   w  hii  h 

rely  free  from  an     attacl      The  i  heck    shown  on 


Pig.  '.) 


Pig.  12 


for  reuse,  in  Santa  Fe,  T.  &  I..  I'  Co.  vard  al  Somervl 
:edar  piles,   treated    1S95.      Fig.    I  2.      Untreated  yellow   plm    P 

them  showed  a  remarkably  pood  face  after  having  I" 
eul  off  to  grade."  Tins,  however,  includes  other  piles 
addil  ion  to  those  i  reated  in  1 895. 

Willi    reference  to   the    IH>   red   cedar   piles  which  « 
i  reated,  5:i  of   these  w<  re   located    in   the  yard 
villc;  50  of  them  had  been   broken  in   pulling.      Mr,  M 

rill    slates    thai    shi .I'    Ihese   cedar    piles    wi  n 

Brownwood  and  "were  in  most   perfect  condition." 

I.'e.l  cedar  is  a  very  dillicull   wood  to  treat,  il   I-  ill 
possible   In    inject    any    large  amount    of  oil    inn 
accounl    of    the    records   being   lost,   il    is   not    ki 

how    eh  oil   wus  injected,  bill    il    inn   I.  of  nei  essity,  llll 

1 n  ureal  deal  less  than  was  injected  into  tin 

spile  of  Ibis  fact,  il  is  found  Ihal  Ihe  borers  have  attack 
llu'  cedar  only  very  slightly.  N'ol  a  single  pile  of  ttw 
examined  by  Ihe  w  riler  would  have  bad  In  lie  di  i  Brrli 
on  Eli  I  "iinl   of  al  link   by  I  be  marine  Imrers. 

I  ig    'i  shows  sections  of  two  of  Ihe  cedar  piles ■' 
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water  line.     Analysis  15  is  the  analysis  of  the 

ie   i  the  right.     It  was  untouched  by   borers  but  ap- 

contain  less  oil  than  the  one  on  the  left  which 

led  more  checks  and  irregularities  of  contour. 

oil  used   in  the  treatment  of  the   189.5  piles  was 

cas  then  known  as  "heavy  oil,"  not  on  account  of 

h  specific  gravity,  but  because  at  ordinary  temper- 

X  contained  a  large  percentage  of  solid  constitu- 

t  was  an  important   English  oil  brought  over  in 

and  it  is  stated  that  often  the  barrels  would  be 

in  half  full  nf  very  hard,  solid  matter. 

Hyses  were  made  by  the  consumer  and  there  is  no 

I  any  having  been   made   by   the   manufacturer. 

bine  its  character,  we  must  refer  to  the  oil  ex- 

froni  the  mud  sections  of  the  piles.     It  is  found 

ow  boiling  oil  very  rich  in  solids,  especially  naph- 

It  contained   about    60%    of  naphthalene  and 

lg  over  VZ'/'c  of  tar  acids  in  the  fractions  distill- 

C.     The  small  amounts  distilling  below 

were  solid,  the  fraction  205°  C.  to  245°  ('.  was 

d  the  fraction  245°  C.  to  270°  C.  was  semi-solid 

rained  naphthalene. 


lmuni  evaporation  shown,  is  from  the  air  section,  and  is 
approximately  25  or  30' ,  .  [t  is  to  be  expected  that  piles 
showing  the  least  absorption  and  poorest  penetration 
would  show  the  maximum  amount  of  evaporation  and 
that  the  location  of  the  piles  in  the  trestle,  whether  in 
the  renter  or  on  the  edge  openly  exposed  to  the  sun. 
would  also  have  an  influence,  hut  no  record  was  kepi  nf 
the  location  of  the  piles.  A  loss  of  "tar  acids,"  which  is 
most  marked  in  the  water  sections,  is  noted  in  the  case  of 
both  lull-. 

After  the  Galveston  Causeway  project  was  started,  it 
was  decided  that  some  reinforcements  were  needed  for 
the  trestle  and  some  untreated  pine  piles  were  put  n. 
Fig.  10  shows  one  of  these  untreated  piles,  complete!) 
eaten  in  two  by  limnoria  :  there  is  also  teredo  action. 
Fig.  11  shows  a  stack  of  these  piles  discarded  as  worth- 
less and  shows  how  the  limnoria  has  worked  on  them. 
Though  recently  put  in,  the  limnoria  has  worked  from 
the  water  line  to  the  mud  line. 

Fig.  12  shows  still  another  of  the  untreated  piles.  The 
sections  are  taken  at  the  water  line  and  just  below  it. 
Tin-   vertical   section  clearly  shows  the  work  of  the  lim- 


it!.   Untreated   Yellow    I'im:    Pii.i 
Completely  Eaten  in  Two  by  Teredo 

Wli    LlMNOBLA 


Fig.  ll. 


Untreated  Yellow  Piles  Attacked  by  Lim- 
noria and  Teredo 


tar  acids  below  .'!'.'<>     ('.  average   L1.8  e.c.  per  100 

>il.      Figured    to   percentage   by   volume,    this, 

be  something  over  I'.",,  which  is,  even  then,  less 

otal  actual  '"tar  acid"  contenl  of  the  oil  as  it 

hide  the  ''tar  acids"  prescnl   in  il il   undis- 

f.     Small  quantities  of  sulphonation   resi- 

I  mi  applicai  urn  "f  ill,'  sulphonation  test, 

il  character  this  oil  must  certainly 
■•■••il  a   pure  coal-tar  creosote. 

light  variation  in  the  character  of  the  oil  extracted 

tin'   cedar    pile,    which    is   evidenced    by    a    smaller 

■    even  in  the  water  seel  ion.  i-  accounted 

the  fad   (hat  tic  cellar  piles  were  treated  last  ami 

1  n|'  the  work  some  Americi il   was  mixed 

i  ii  iirnnce   of  oil    from   the   upper  two 

dm'  to  evaporal ,  is.  in  the  ease  of  Pile  No.  '■'.  so 

be  scarcely  not  i,  cable.     I  n  the  case  of   Pili 
.  which  is  one  showing  small  absorption,  the  max- 


noria  while  the  cross-section  shows  that  the  teredo  has 
also  been  at  work.  Over  *■">'.'  of  this  pile  has  been  eati  a 
away. 

In  a  greai   many  instances,  where  creosoted  piles  have 
been  attacked,  ii  is  noted  that  the  borer-  have  entered  the 

w 1  through  knots,  and  it  is  further  noted  in  regard  to 

the  L895  piles  that  most  of  the  attacked  sticks  are  very 
resinous  in  character.  It  is  a  fact  well  undersl 1  by  op- 
erators treating  yellow  pine  that  knots  and  resinous 
pieces  of  timber  are  very  refractory,  that  it  is  very  diffi- 

CUU    to   fori    !  oil    into   them,   and    that    there    is   a    ureal    ilea 

of  variation  in  the  amount  of  ml  absorbed  by  the  va- 
rious pieces  in  the  same  ,  \  l inder  load. 

From  the  examination  of  the  1895  piles  and  the  anal; 
sea  made,  the  writer  believes  that  the  sticks  which  show 
any  considerable  action   by  borers,  are.  in  nearly  every 
case,   sticks   which   have   received    less   than   an   average 
amount  of  oil  due  to  their  refractory  character.     A  num- 
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ber  of  the  untreated  piles  were  examined  with  a  view  to 
determining  if,  in  this  case  also,  the  knots  were  the  first 
point  of  attack.  Knots  seemed  to  be  very  scarce  but  a 
few  instances  were  found  where  the  knots  were  less  at- 
tacked than  the  softer  wood  surrounding  them.  This 
would  lead  to  the  belief  that  the  cause  of  attack  on  knotty 
and  resinous  pieces  of  creosoted  material  is  due  primarily 
to  the  absence  of  creosote  oil  in  a  sufficiently  large  quan- 
tity and  not  to  any  particular  fancy  of  the  borers  for  this 
class  of  material. 

To  secure  the  best  results  in  marine  work,  we  believe 
that  knotty  and  resinous  piles  should,  as  far  as  possible, 
be  excluded  by  the  specifications  for  the  timber.  The 
material  should  be  given  a  full  24-lb.  treatment  of  creo- 
sote oil  and  as  much  more  as  can  be  injected.  In  a  num- 
ber of  specifications  for  creosoted  piling  for  marine  work, 
loblolly  pine  has  been  called  for  on  account  of  its  being 
softer  and  more  easily  impregnated  with  the  preservative 
than  long  leaf ;  but  it  would  seem  that  long  leaf  free  from 
knots  is  much  more  easily  obtainable  than  loblolly,  and 
we  believe  this  question  to  be  one  of  very  great  impor- 
tance in  marine  work. 

We  do  not  consider  that  we  have  sufficient  data  or  that 
sufficient  data  are  obtainable  from  the  piling  in  the  Gal- 
veston Bay  Bridge  to  justify  a  conclusion  that  one  partic- 
ular grade  of  oil  is  better  than  any  other,  even  for  the 
limited  field  of  marine  work.  The  fact  remains,  how- 
ever, that  the  1895  piles,  which  have  given  excellent  re- 
sults, were  treated  with  a  high  naphthalene  oil  and  this 
fact  should  be  accepted  for  what  it  is  worth. 

To  summarize  the  results  of  the  investigation  we  find 
as  follows : 

Out  of  an  unknown  number  of  yellow-pine  piling  creo- 
Boted  in  1875,  exact  amount  of  injection  (chiefly  a  light 
treatment)  unknown  and  exact  process  of  seasoning  also 
unknown,  after  :38  years  standing  in  Galveston  Bay,  some 
few  are  still  in  sound  condition  but  the  majority  very 
badly  attacked  by  limnoria  and  teredo  and  a  great  num- 
ber are  almost  completely  eaten  away  from  mud  line  to 
water  line. 

Aliout  3000  creosoted  yellow-pine  piles,  strictly  long 
leaf,  creosoted  in  1895,  with  a  low-distilling  creosote  oil, 
containing  approximately  609?  of  naphthalene  and  be- 
tween   12  and    15%    of  "tar  acids,"  an  oil  which  would   be 

fled  by  practically  all  of  the  widelj  used  present-day 
specifications  in  this  country,  seasoned  by  heavy  steaming 
(probably  by  many  considered  excessive),  injection  of  oil 

•.'I  lb.  per  eii.lt.  of  b I,  have  stood  in  Galveston  Bay 

under  heavj  traffic  for  L8  years  and  over  90$  -till  good. 
I  i  |    the    ben<  fit    of    those    lam. Mar    with    the    retort 
|    the  following  distillation   records  made  by   th« 
od  of  the  American   Railway  Engineering  Associa- 
tion are  -ui.miiied.     The  oil    are  those  extracted  from 
the  mud    ' .  i  ions  (approximately  the  oils  used  Cot  t  reat- 
d  1895  piles. 
i 
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The  follow  ing  i    th<    anal     i    oi  the    ei  tion  above  the 
0I  one  of  the  1895  made  by  P.  W.  Eroo- 


mer,  Chemist  of  the  Santa  Fe  Tie  &  Lumber 
ing  Co. 

Amount  of  oil   per  cubic   foot   extracted 

Tar  acids  by  volume   (distillate  below  355°  C.) 

Distillation  of  extracted  oil   (A.  R.  E.  Assn.  method} 


Pres 


Up  to 

200° 

200°  C.  to 

210° 

210°  C.  to 

235° 

235°  C.  to 

270° 

270°  C.  to 

315° 

315°  C.  to 

355° 

29.2 
16.3 
13.3 
15.4 
16.1 
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APPENDIX  A — METHOD    OF   ANALYSIS 

The  samples  of  piling  for  analyses  were  placed  in  a  1 
ing  lathe  and  a  complete  section  of  the  stick  turned  off.    » 
volume  of  the  section  of  piling  used  was  carefully  measi  i 
The   oil   was   extracted   from    the   turnings,    using   C.   P.  bf  o: 
in   large    glass    Soxhlet    extractors,    by   continuous   extrac  n 
After  the  extraction  was  complete,  the  mixture  of  benzol  id 
creosote    was    filtered   and   the   benzol    distilled    off   throui 
Hempel  column   filled  with  glass  beads  to  prevent  the  bi  . 
carrying  off  any  of  the  lighter  constituents  of  the  oil.    .••- 
the  benzol  was  driven   off,  the  oil  was  weighed  and  fromie 
volume   of  turnings   used,   was   calculated  to   pounds  per  i 
foot.     No  attempt  was  made  to  separate  the  small  amoun  oi 
resins  that  may  have  been  extracted  from  the  wood  witle, 
creosote   oil. 

The  fractionations  of  the  oil  were  made  by  the  side  D 
flask  method  of  distillation,  outlet  tube  in  middle  of  neck  id 
thermometer  bulb  opposite  the  outlet  tube.  The  distil  m 
taken  are  those  recommended  by  Dr.  Alleman  as  giving 
most  valuable  information  in  regard  to  a  creosote  oi  ; 
being  stated  that  in  over  800  distillations  which  he  condiM 
92%  of  the  oils  which  contained  naphthalene  gave  IM 
between  205°   C.  and   245°    C. 

The  tar  acids  were  determined  by  the  usual  method  ol  I 
traction  with  caustic-soda  solution  and  neutralization  ollfe 
extraction  mixture  with  dilute  sulphuric  acid. 

The  sulphonation  tests  were  made  by  using  from  5  I 
volumes  of  concentrated  sulphuric  acid  at  a  temperatui  <\ 
90°  C.  for  several  hours,  with  an  occasional  thorough  a; a- 
tion  of  the  oil  and  acid  mixture.  The  unsulphonated  porns 
were  separated  with  the  aid  of  a  centrifuge. 

The  estimated  treatment  of  each  stick  is  calculated  to 
the  amount  of  oil  found  in  the  mud  section  on  the  basis  a: 
with  an  average  pile  22  ft.  in  length  and  12  in.  in  diamet  I 
section  of  the  pile  any  considerable  distance  from  the  im 
of  the  stick  would  show  only  about  70%  of  the  average  tip 
ment  for  the  entire  stick.  The  writer  realizes  that  I 
rather  hazardous  to  attempt  to  estimate  the  treatment  . 
pile  from  the  amount  of  oil  found  in  any  section,  and  a 
the  estimation  is,  to  a  certain  extent,  rather  arbitrary, 
attempted  in  order  to  avoid  the  possible  false  assi 
the  part  of  those  unfamiliar  with  the  treatment  of  tli  ;r. 
that  the  amount  of  oil  shown  by  the  analyses  would  rre- 
sent  the  average  treatment  received  by  any  pile. 

It    Is    well    known    to    everyone    familiar    with    i 
operations,   that   a   great   deal  of   the   oil   entering  a  ple<  o' 
timber  goes  through  the  ends,  that  the  ends  of  the  sti.  1  I 
ceive   a   much   heavier   treatment   than    portion   of  the 
away  from   the  end  and,  that  the  shorter  the  stli 
larger    the    cross-section,   the   S' eater   the    percentage   ofhf 
ti.al merit  which  goes  in  the  end.     However,   the   ; 
centage,    if   determined   for   one   stick    of    timber, 
hold  in  another,  even  of  like  dimension,  due  to  tin   W 
in  the  closeness  of  the  annual  rings,  the  percentage  of  IM 
wood,    the  thoroughness   of   the   seasoning,   etc. 

Recent  experiments  on  long-leaf  pine,  by  the  UnM 
Forest  Service,   have  shown   that   for  a  maximum    li 
lation   of    12    In.    the    ratio    between    the    av 

turtlnal   and    the    average    radial    ponetr; n,    varli 

to  i  to  22  to  1.     It  does  not   nooessarIl\    follow,  thai 
of  oil  entering  Is  In   the  same   ratio  as  the  distance   i 
or    even,     that     the    same    ratios    would    hold     ii     tlv 

were    mati  rlallj     I used,    but    it    Is    certainly    to    I 

thai    Hi'    amount    II    entering    Is    I"    a    ratio   Benin 

Ha,    to    Hi'-   distance    penetrated.      A    22-ft.    i 12   In 

,  ,,   ,       |,  ,;.      l.r>7      ■  u    I  I        ol      •   ml      ■  in  I    m  ,       •       posed      I"      ' 

,,,  ,,.  trillion   n lid   69.12  Hq.ft.   of  surface  exposed   to  I 

tn and    IT    we    si Id    assume    the    above    ratio 

n,,,l    thlil    I  i  urn    I"       I"   33'  ,     .  liters   (lie   stick    throu 
As    part    of    the    end   surface    exposed    Is    lieiutw I 

r,    I ■     of    I  In  ■..■    I,,  in  i     1 1  iIltlllelltH    »  he, ,     botl 

|      ,  n,l     HUP     v I     Hl'i       I 'led,     Hull     till        , 

Oil     -iil.iin.       till  Dill    •   ml     Is     less     I  111  11     I  In      all, 

nuld   :  now        |ri  "iii    I  lu    .ii  alia  lib    tin  tn    wi 

with    culm    clui       "I    mati  i  lul,    sections   ol 

I,  ,i,i.    ill    i  ,1"  ■    ii  "in  He    •  '"I   w i  how    i\| 

treatment   of  tho  cntlro  stick. 


iv  28,  1914 
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'OPSIS — This  viaduct  crosses  a  group  of  railway 
sand  is  mainly  of  reinforced  concrete.  Special  fea- 
i  of  the  design  include  eery  heavy  girders  of  long 
,  a  shallow  floor  with  street-railway  tracks,  and  ren/ 
supporting  bents  or  piers  placed  between  the  railway 
:s.  Special  form  design  and  special  construction 
lods  were  necessary  in  order  to  avoid  interference- 
railway  traffic. 

•ic  Milwaukee  Ave.  and  Desplaines  St.  viaducts,  in 
•ago,  carry  streets  across  a  group  of  railway  tracks 
team  yards  between  Kenzie  and  Wayman  Sts.,  these 
ities  occupying  a  width  of  460  ft.     The  two  viaducts 

-       ZZ'-6' H  Y 


and  three  plate-girder  steel  spans  on  the  south  end  of 
the  Desplaines  St.  Viaduct,  where  the  spans  required 
were  longer  than  could  be  made  of  concrete.  The  steel 
spans  present  no  unusual  features. 

In  designing  the  reinforced-concrete  spans,  it  was 
necessary  to  meet  the  rather  unusual  requirement  that 
these  should  carry  the  heaviest  city  traffic  with  a  floor 
depth  not  much  greater  than  in  the  old  steel  structure 
designed  for  the  light  traffic  of  40  years  ago.  This  was 
not  difficult  for  the  Desplaines  St.  Viaduct,  as  the  city 
consented  to  a  maximum  rise  of  81/^  in.  in  the  street 
grade.  In  the  Milwaukee  Ave.  Viaduct,  however,  it  was 
necessary  to  design  through-girder  spans,  as  the  street 


J^= 


Elevation 


Section      y-Y 

Fig.  l.    Typu  h.  Reixfori  ed-Conchete  Girder  Span-  gf  the  Milwaukee  Ave.  Viaduct   Chicago 


m  a   V.   the   former  being  diagonal   to  and   the  latter 

in  the  tracks,  with  lengths  of  524  ft.  and 

i\~>  ft.    respectively.      The   old    viaducts    were   of   iron, 

i.ilt    in    1873,    and    were    severely    over-Btressed    during 

■■lit  years.     The    new    structures   were  designed   under 

y  city'*   specifications,    the    loading   in    which   is   about 

n'valent  to  Cooper's  A-'.'  loading  for  highway  bridges. 

Preliminary    estimates    showed    a    reinforced-concrete 

mtture  to  be  cheaper  than  a  steel  structure  with  a  con- 

ttfl  floor,  besides   requiring  less   maintenance.      It    was, 

nforc,    decided     t<i    build    eight     reinforced-concrete 

he  north  end  of  each  structure,  with  a   156-ft. 

iss   steel    span    and   a   fifi-ft.   plate-girder   steel 

tin  en  the  south  cm!  of  the   Nfilwankee  Ave.   Viaduct, 

•Frc.ni    Information    furnish.. i    by    .1.    II.    Prior,      formerly 
Bne<  i  n,    Mllwauki  .     .v    si      Paul     Rs  ■ 

i:i,»'M..r    [lllnola    Public 
Id,   III 


grade  and  the  headroom  over  the  railway  tracks  limited 
the  floor  depth  to  49  in.  from  the  top  of  street-car  rail 
to  bottom  of  ,,111,  rete.  Fig.  1  shows  a  typical  span.  The 
main  girders  -I  have  an  average  length  of  55  ft.,  with  a 
maximum  of  :>*  it.  1 1  in. 

As  the  main  girder-  are  a  little  more  than  12  ft.  apart, 
and  the  average  perpendicular  distant  e  betwe<  n  the  bents 
is  slightly  less  than  this,  the  beams  H  were  placed  at 
right  angles  to  the  piers  of  bents  C  instead  of  at  right 
-  to  the  girders  l.  as  is  more  usual  in  through- 
girder  construction.  The  four  middle  beams  afford 
nearly  all  the  supporl  for  the  heavily  loaded  central  por- 
tion ,,f  the  roadway  under  the  street-railway  trn.ks.  The 
arrangement  of  the  floor  system  has  the  additional  ad- 
vantage of  reducing  the  total  load  to  he  carried  by  the 
girder  .1.  thus  avoiding  the  inconveniently  large  dimen- 
sions «  hioh   would   otheru  ise 
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By  arranging  the  beams  as  shown  and  by  the  use  of  a 
spei  ml  track  construction  it  was  possible  to  keep  the 
floor  within  the  required  depth  of  -lit  in.  In  the  opinion 
of  the  writer,  the  design  would  have  been  complete  and 
sufficient  without  the  short  stringers  I),  but  these  were 
inserted  at  the  direction  of  the  municipal  authorities. 

The  main  girders  are  shown  in  Pig.  2.  They  are  10 
ft.  6  in.  deep  and  20  in.  wide,  each  reinforced  with  38 
1-in.  liars  spaced  3  in.  horizontally  and  2  in.  vertically. 
They  also  contain  a  considerable  amount  of  vertical  re- 
inforcement necessary  to  provide  for  web  stresses.  The 
floor  mi  the  Desplaines  St.  Viaduct  is  similar  in  construc- 
tion, but  as  it  crosses  the  tracks  at  approximately  90° 


parallel  to  the  center  line  of  the  girders  to  alh.nl  a  su 
icnl  bearing  area  along  the  bottom  of  the  girders. 

Bronze   plates  .1    and  11,  the  upper  surfaces  of  wli , 
were    finished   as   a   sliding  surface,    arc    fitted 
upper  cover  plates  C    of  the  grillage  beams  by  mew 
of  a  lug.    Cast  steel  plates    I)  and  E,  planed    n 
designed  to  slide  upon  the  bronze  plates  .1   and  B,  -J. 
concreted  into  the  under  surface  of  the  girder.     It  if 
lieved  that   this  detail  will  be  a  protection  agaii 
sive  stresses  due  to  expansion  and  contraction  of  the  i 
crete  structure,  and  that  it  will  also  prevent  the  fori. 
turn  of  cracks  around  the  bearings,  which  are  sometii 
to  be  found  in  concrete  structures  not  provided  with  a 


per  joint  from  Top  of  girder 
i  within  7" of  steel  at  bottom 


■5.  I" Bars 


D.L. Shear  -192,0001k  D.L.  Mom.    -2l4O0.000in.-lb    D.L  Shear  -141,0001k 

LL. Shear  =    66,6001k  LL.Mom.   =  9.670,000  inS.    LL.  Shear  -  46,6 

Imp  =    33,2001k  Imp.         =  4.530,000inlk    Imp.  ■  23.4001k 

Total  Shear-  291,8001b  Total  Morn- 4l.900,000ia-lb    Total  Shear- 211,0001k 

Unit  Shear--  104,1k  per  sq.m.  Unitstressinsteel,fs-l4tf00,fd-&200.UnitShear-7Slbpersq.in  ,V>' 

A  Ganc.fi-  600 


k -  —57-3"—  >i 

Fig.  2.  Heavy  Reinforced-Concrete  through  Giedee:  57-Ft.  3-In.  Span,  in  Ft.  6  I\.  Dees 
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tarred  paper  must  completely 
cover  the  concrete  exposed  on 
bent  before  concreting  is 
commenced  for girders  andtieams 
Stripof 


■ '%" Space  between  bottom 
of  girders  and 'top  of  fillet 

Section  Y-Y 


Stripof   /- 
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it    no  occasion    for    beavj    girders.      The   concrete  quate  expansion  joints.     A  simih 

ii  both  viaducts  were  arranged  in  groups  of  three,  for  expansion  under  each  of  the  0 

with   fixed  ends  on   the  two  center  bents  of  each  group  resl  on  the  bents. 

pansion  end*  on  the  two  oui  idi    bente      The  fixed  In  order  to  maintain  the  forme 

ends  of  the   beam     B     were   buill    monolithic   with    the  ing  purposes,  il  was  necessary  to  | 

suppori  the  expai end  they  resl  upon  between  adjacenl   tracks,  which   « 

the  bent  and  ■  by  a  diaphragm,  expansion  This  limited  the  thickness  of  the  I 

liding  bearing  ta1  ing  the  use  in  the  columns  of  I ' 

In  the  MM ■■ I  ee   \  e.  Viaduct,  the  expansion  ends  of  men!   with  hoops  and  spirals.     Mi 

the  mail  irried  on  e  pan  ion  bearings,  Fig.  supported  directly  upon  pile  found 

Phi     owei   half  eon  i  I    of  an   I  beam  grillage,  con-  in  curb  bent  rests  on  a  beam  spun 

creted   into  thi    bent.     The  lower  beams  of  this  grillage  Illinois  Tunnel   Co.,   which    runs 

■  idi    parallel  to  Ihe  benl     to  a    i  i   in  di  tributinfi  viaducts  aboul  '>n  Ft.  underground 

n   the  bent,  and  the  upper  beam    were  made  cal  benl  carrying  the  fixed  end  o 


r    pn 

MM'     I 

r  clea 

lace  I 
ere  al 
enls    I 

,    of  \ 

isl  of 
at  inns 
ling  I 

ilircd 

Fij 

Ihe 


MS M 

cams  w  here  < 

r es  lei  teat 

he  bents  midwi 
ranged 

n   15  in. 
erlical   n 

lb 1; 

bill    '    eellll 

he    I  Ullllel    el'    I 

|y    bene;, Hi    bol 

.  i  sliow    J  rj 
irirders.      \  Ml 


V.  88,  1!»U 


E  N  G  I  N  E  E  R  I  X  G     X  E  W  S 


lis:, 


ion  joint  was  made  along  the  line  E-E,  the  beam  F 
built  as  a  monolith  with  the  columns. 

Special   Track   Construction 

th  the  depth  of  floor  and  long  spans  required  on 
aukee  Ave.,  it  was  not  possible  to  use  ties  and  bal- 
trith  the  9-in.  grooved  rail  for  the  street-railway 
and  a  7-in.  rail  with  special  chair  support  was 
This  reduced  the  available  floor  depth  from  49  in. 
I  rally,  while  if  ties  and  ballast  had  been  used,  the 
le  depth  would  have  been  reduced  an  additional 
-ides  greatly  increasing  the  dead-load  weight 
floor.  The  chairs  arc  36  in.  c.  to  c. 
'  e  rail  chair.  Fig.  1.  was  designed  so  as  to  interfere 
tie  as  possible  with  the  beam  action  of  the  concrete 
he  reinforcement  of  slabs  when  placed  in  the  struc- 
and  at  the  same  time  to  produce  a  suitable  anchor 


a  gap  between  it  and  the  base-plate.     Tins  was  remedied 

in  the  field  by  placing  small  w len  blocks  between  the 

ouler  ends  of  the  anchor  plate  and  bed-plate  and  omitting 
the  wooden  washers.  On  the  Desplaines  St.  Viaduct,  ow- 
ing to  the  increased  thickness  of  floor,  the  track  was 
laid  with  ties  and  ballast   (as  in  Fig.  1  I. 

The  trolley  wires  wen  strung  overhead  from  rein- 
forced-concrete  trolley  poles  at  each  bent.  On  Milwaukee 
Ave.,  provisions  for  the  lighting,  power  and  telephone 
conduits  were  made  by  embedding  oLj-in.  fiber  conduits 
in  concrete  in  the  space  directly  beneath  the  sidewalks. 
On  Desplaines  St..  these  conduits  were  placed  in 
wroughf-iron  pipes  supported  on  ledges  on  the  stems  of 
the  sidewalk  beams. 

Construction  Work 

It  was  required  that  the  new  structures  should  b  •  built 
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Section    showing    Supports  for   Forms    at  Concrete    Bents 


Section    showing   Clearances    and    Main   Supports 
for  all    Spans   between    Bents   No.\0   and  Pier  No.3 


I'n,.  5.    Form  Construi  won  for  the  Milwaukee  Ave.   Viaduct,  Chk  lgo 


with   traffic   on   the 


sufficient    bearing   for   the    rails.     This   was   aecom- 

ied   by  making   the   main   pari    in   two   pieces.     The 

ate  .1    is  Ifi  in.  square  and   P/i>  in.  thick,  with   Ion 

•  for  Hie  sockets  of  the  anchor  plate  /;.     Ka<  \\ 

ie  two  upright  projections    ('    terminates  in  a  sockel 

ng   the    head   of   a   T-bolt.      The   anchor    plate 

n    the   II ■   between    the   upper  and   lower  slab 

forcement,  thus  insuring  a  a 1  anchorage  when  en- 

y  surrounded  with  concrete.  The  rail  is  held  in  po- 
ll by  means  of  (lamps  l>  on  the  T-bolts.  A  I1  i-iu. 
ing  plate  /•:  was  provided  between  the  bed-plate  and 
rail  and  -,  cured  to  the  bed-plate  by  lap  boh-. 
i  Construction,  the  chairs  w-rr  clamped  to  the  rail 
the  rail  aligned  and   placed   al    it-   proper  elevation 

re  concreting.     The   'pin.  u I  washers  were  to  ad 

emporan    fillers    and    allow    the   anchor-plate    to    be 
hi    ngainsi    the   wearing   plate.      Tlie\    del    no! 
e  satisfactory,  as    the   tendency   was   to   tighten    the 
to<    much,  bending  the  wearing  plate  and  i 


from  above  in  order   to  avoid   interfi 

the   viaduct.) 

practically  withoul  interference  with  the  present  railway 

tracks  and  without  infringing  on  their  lateral  or  vertical 
clearance.  Tin-  was  Qeeessar)  as  the  tracks  form  part  of 
a  busy  terminal.  To  meel  i  h t  ■  requirement  the  falsework 
shown  in  Fig.  o  was  u-rA  on  Milwaukee  Ave.  Fig.  6 
.-bows  the  falsework  and  other  Eeatures  of  the  work  under 

I  oii-l  ne  1 

The  distance  from  the  lowest  point  of  form  work  to 
the  bottom  of  th.'  permanent  concrete  door  was  only 
s  in.,  which  unusually  -mall  projection  of  falsi 
belou  the  concrete  was  obtained  in  the  Eollowing  manner. 
'I'll,  8xl6-in.  stringers  .1  were  placed  between  the  stems 
of  the  T-beams  />'.  which  support  the  roadway  Boor.  Th 
ends  of  the  stringers  rest  on  falsework  bents.  To  the 
underside  of  the  stringers  arc  boiled  iMi-in.  pieci 
which  support  the  bottom  ami  side  forms  of  the  T-beams. 

The  forms  for  the  main  girders  were  supported  a-  fol- 
lows: 8xl6-in.  stringers  />  res!  on  tic  posts  F,  which 
pass   through   temporary  openings  in   the  concrete  slab. 
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These  stringers  support  the  6x8-in.  pieces  E,  ami  the 
4x6-in.  pieces  G,  by  %-in.  bolts  H.  The  pieces  E  sup- 
port the  bottom  and  sides  of  the  lower  portion  of  the 
forms  for  the  main  girder  G.  The  forms  /  for  that  part 
of  the  main  girder  above  the  floor  slab,  are  supported  di- 
rectly from  the  main  stringers  D,  and  are  independent 
of  the  lower  portion  of  the  forms  J.  This  arrangement 
permitted  the  main  girders  to  be  concreted  practically  as 
a  monolith  with  the  sidewalk  and  roadway  slabs,  by 
means  of  the  openings  A".  The  floor  beams  were  also 
concreted  with  the  main  girders  by  maintaining  similar 
openings  at  the  ends  of  those  beams. 

The  contractors  were  not  allowed  to  interfere  in  any 
manner  with  the  operation  of  trains  on  the  main  tracks 
or  house  tracks.     On  the  team  tracks,  cars  are  spotted  at 


tion  was  brought  in  by  teams  and  then  taken  to  the 
in  wheelbarrows. 

For  work  at  the  north  abutment  and  the  two  n 
spans,  a  mixer  was  placed  on  the  north  approach  and 
concrete  discharged  directly  into  place  or  distribute 
push  carts.  In  concreting  the  sidewalks  and  curba? 
the  steel  spans,  a  14-yd.  mixer  mounted  on  wheels  1 
used,  and  the  concrete  distributed  in  wheelbarrows.  I 
terials  were  delivered  to  these  mixers  in  wheelbari,-. 
from  storage  piles  in  the  street  at  each  end  of  the  ' 
duct.  Near  the  south  approach,  a  portable  sawmill  j 
erected  for  the  form  work.  Electric  power  was  usei 
operating  the  mixers,  elevator  and  sawmill. 

In  the  construction  of  the  Desplaines  St.  Viaduct,  I 
concrete   for   both    the   substructure    and    superstruc  ? 


1  n 


Fig.  6.    Constbuction  of  the  Reinforced-Ooncrete   Spans  of  the  Milwaukee  Ave.  Viaduct,  Chicago 


(At  the  right   is  the  elevator  tower  for  the  concrete,  and 
for    tin-    ■■■.in  :    rs,     suspended     from     overhead     beams 

insufficient  to  permit  of  supporting-  the  forms  from  below, 
with  the  steel  rods  for  the  reinforcement  of  the  top  girder 
i  oi  in  a  nd  house  l  racks.) 

eight,  and  the  c  (racks  could  he  blocked  between  7  a.m. 
and  i'<  p.m.  An  overhead  clearance  of  15^  Et.  above  top 
of  rail  was  require  d. 

In  the  construi  tion  of  the  Milwaukee  Ave.  Viaduct,  the 
rete  in  the  footings  (with  the  exception  of  the  bent 
pan  and  I  he  three  girder  spans )  was 
a  ■  hute  from  a   mixer  mounted  on  a  rial  car. 
Matei  ial      ■  ■  r<    tal  en   from  i  are  on  adjacent  l  racks  and 
delivered  to  the  mixer  in  wheelbarrows.     For  the  super- 
tower  about  50  n.  high  was  ere<  ted  uear  the 
umI  a   j  2  ;  d.  mi  cei  on  the  ground  di 

into  an  elevator  bu<  ket.    The  c rete 

ie  tower,  dumped  into  a  chute,  and  dis- 
tributed by  mean  of  6  cu.ft.  <  apai  ity.     A 
■  >•  the  mat*  ed  to  the  mixer  in 
wheelbai  ro      i  rom  i  ar   on  the  mai  i    il  trai        !"'t  h  poi 


the  end  of  the  steel  truss  span.     Next  to  these  are  the  fori 

carried    by    bents    between    the    tracks,    the    headroom    bel 

At    the   left   are  the  thin   piers   of  one  of  the  concrete  ben 

of  the  bent.      This  span   of  the  viaduct  crosses  a   freight  pli 

was  placed  by  means  of  a  tower  and  chute,  the  chute 
ing  long  enough  to  deliver  concrete  to  any  portion  of 
structure. 

The  Milwaukee  Ave.  Viaduct,  has  about  1000  eu.yd. 
concrete  and  600,000  lb.  of  reinforcing  steel.  The  I 
plaincs  St.  Viaduct  has  2100  eu.yd.  of  concrete  and  31 
000  lb.  of  steel.  The  concrete'  in  general  was  I  :  '■' 
(  m  ing  crushed  limestone);  in  I  he  columns  il  was  I 
and  in  some  ui'  Hie  footings  1  :  li :  (i.  Tests  of  the  fl 
erete  at    28  days,  on  cylinders  S  in.  diameter  unci   18 

long,  showed   2500   II,.'  per  sq.in.   for    I  :  I.  and  2 

fur  1:2:  I  concrete.  The  cement  lt 1 1 1 1  was  used 
pointing  after  the  forms  were  removed. 

I'.\  agreement  with  Ihe  several  railways,  the  worll  i 
designed  by  the  Chicago,  Milwaukee  ,V  St.  I'aul  b'v .', 
!•'.    Loweth,  <  Ihicf   Engineer,  and  .1.    II.    I'rior,    Rngini 
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n.     The  concrete  work   in  the  Milwaukee  Ave. 

was  built  by  L.  K.  Sherman  &  Co.,  of  Chicago, 
the  Desplaines  St.  Viaduct  by  the  Brennan  Con- 
n  Co.,  Chicago.  The  steelwork  on  both  viaducts 
•cted  by  the  railway  company's  forces. 


The  field  engineering,  superintendence  and  inspection 
for  the  railway  of  both  the  steel  and  concrete  were  under 
the  direction  of  R.  J.  Middleton,  Engineer  of  Track  Ele- 
vation for  the  Chicago,  Milwaukee  &  St.  Paul 
Railway. 
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By  C.  B.  Hoofer*  and  C.  D.  McGuiREf 


>SIS — To   throw   tight   upon    the   value   of  sedi- 

md  oxidation  of  sewage,  as  practiced  at  Co- 

\,  and  to  correlate  the  interpretation  of  laboratory 

'ts  of  samples  from  a  stream  receiving  the  ef- 

\from  sewage-treatment  works-,  analyses  extending 

of  years  are  reviewed.  Dissolved  oxygen  stud- 

\cate  that  proper  observations  of  volume  of  stream 

relation  to  available,  water  for  dilution,  combined 

nervations  of  stream  temperature  and  oxygen  con- 

\f  both  the  stream  and  the  s-ewage  effluent  may  yet 

\'e  a  guide  for  the  operation   of  sewage-treatment 

■  Indies  of  the  subject  at  various  laboratories 

Imparisons  of  residts  are  needed. 

Lin  the  last  few  years  the  most  interesting  and 
ling  development  on  the  laboratory  side  of  sewage- 
hit  work  has  been  the  introduction  and  trial  of  the 
d-oxygen-eonsumed  test.     The  general  purpose  of 
a  study  of  the  oxidation  which  takes  place 
ewage  or  sewage  effluents  are  mixed  in  varying  pro- 
is  with  pure   water,   and   the   oxidizing  action   is 
the  dissolved  oxygen  content  of  the  mixture 
and  after  a  definite  period  of  incubation  at  a  fairly 
it  temperature.    It  is  thus  evident  that  this  method 
pt  to  approximate  the  conditions  which  exist 
raw  nr  modified  sewage  is  discharged  into  a  stream 

'fins  which  we  wish  to  discuss  may  be  more 

forth  by  a  reference  to  Columbus  conditions. 

ts  of  the  Columbus  sewage  problem  are  these: 

rig  daily  volume  and  concentration  of  sewage; 

varying  daily  river  discharge;   (3)    a  varying  ve- 

\   in  the  stream;  (4)  a  varying  daily  air  tem- 

■ .     Years  ago  it  became  apparent  that  the  sewage 

city  and  the  water  of  the  stream  were  not  mixed 

er  proportion  to  prevent  an  intolerable  nuis- 

rising  in  the  stream  during  the  warm  weather. 

impossible  to  increase  the  river  discharge,  conse- 

■•  it  became  necessary  to  remove  from  the  sewage  a 

entage  of  its  nuisance-producing  constituents. 

treatment   works   consisting   of   sedimentation 

nkling   filters,   and    final    settling    basins,   was 

to  accomplish  a  modification   of  the  sewage 

Would   be   sufficient  to   prevent    a   nuisance   in   the 

i  below  the  city.  The  modification  is  effected,  broad- 

iking,  by  sedimentation  and  oxidation. 

problems  which   confront    us   now  are   these:    (1) 

mportanl  is  sedimentation  in  our  scheme  of  treat- 

(2)    How   important  is  the  oxidizing  device?     (3) 


•Utant    Chemist,    Scwi.kc    Treatment    U'nrks,    Columbus. 


How  can  we  give  quantitative  expression  to  the  oxygen 
requirements  of  the  sewage  and  sewage  effluents?  (i) 
What  percentage  of  the  oxygen-requiring  constituent? 
must  be  removed  during  the  process  of  treatment? 

These  problems  are  of  fundamental  importance  and 
must  be  worked  out.  They  cannot  be  worked  out  in  the 
laboratory  alone  because  stream  conditions  cannot  be  es- 
tablished there,  but  it  may  be  possible  to  establish  certain 
relations  between  the  results  of  actual  stream  tests  and 
results  which  are  secured  in  the  laboratory  so  that  labora- 
tory results  may  be  made  to  yield  fairly  reliable  and  prac- 
tical data  with  respect  to  what  conditions  are  apt  to  arise 
in  a  stream  of  a  given  discharge  and  oxygen  content  which 
receives  a  given  volume  of  a  sewage  effluent  which  has  a 
known  oxygen  requirement. 

When  we  do  not  know  the  volume  of  our  effluent,  its 
oxygen  requirement  per  unit  of  volume,  and  the  oxidizing 
capacity  of  the  stream  at  any  stage  and  temperature,  our 
work  cannot  be  said  to  be  on  the  most  satisfactory  basis. 
At  Columbus,  we  have  been  trying  to  work  out  laboratory 
tests  and  methods  of  analysis  which  will  reveal  those  qual- 
ities of  the  sewage  and  sewage  effluents  which  are  most 
important  from  a  harmful  stream-polluting  point  of  view. 
Our  work  has  been  along  the  line  of  a  development  of  the 
dissolved-oxygen-consumed  test  and  particularly  a  study 
of  the  factors  affecting  the  consumption  of  dissolved  oxy- 
gen in  mixtures  of  pure  water  and  raw  and  modified  sew- 
ages.* 

Our  method  of  conducting  the  dissolved-oxygen-con- 
sumed test  is  as  follows :  Take  two  clean  grip  glass-stop- 
pered bottles  of  the  same  approximate  capacity,  which 
may  be  anywhere  from  100  to  500  c.c.  and  pipette  into 
each  bottle  enough  of  the  sample  so  that  when  the  bottle 
is  filled  with  pure  water,  the  desired  dilution  will  have 
been  provided.  Pill  the  bottles  with  pure  water  by  care- 
fully pouring  so  that  excessive  aeration  and  air  bubbles 
are  eliminated.  The  wafer  which  is  used  for  dilution  is 
kept  in  the  incubator  long  enough  before  being  used  so 
that  its  dissolved  oxygen  content  becomes  the  same  as 
that  required  to  saturate  water  at  the  temperature  of  the 
incubator.  This  is  done  to  prevent  the  incubated  mix- 
ture from  being  supersaturated.  After  the  bottles  have 
been  filled  with  pure  wafer,  one  of  them  is  sealed  around 
the  top  of  the  neck  with  paraffin  and  placed  in  a  '■'•'■  C. 
incubator,  and  the  other  is  used  for  an  immediate  deter- 
mination of  the  initial  dissolved  oxygen.  At  the  end  of 
2  I  hours,  the  incubated  bottle  is  removed  and  the  residual 
dissolved  oxygen  determined.    The  difference  between  the 


•For  an  account   of  earlii  r  studies  of  si  •• 

les   bj    Mr.    I  [oo\  er  on   "A    Method    I 
termlnli  per  Million  ol  Dissolved  sumed 

bj  Sewage  and  S<  n  u  i  Effluents."  and  "Standard  Tests  of  the 
Efficiency  .it  Sewafo  Treatment,"  In  "Eng\  News"  tor  Mar.  it;. 
1911,   and   Sept,   5,    1918,   respectively 


I  188 


E  X  G  I  N  E  EE  T  N  (i     X  El  S 


Vol.  71,  \„ 


initial  and  residual  values  multiplied  by  tin  dilution  will 
give  ili>'  oxygen  requirement  of  the  Bample  in  parts  per 
million. 

The  dilution  which  gives  the  must  reliable  result  is  one 
in  which  practically  50%  of  the  initial  dissolved  oxygen 
is  consumed  during  the  period  of  incubation.  We  have 
Imi nd  that  for  our  crude  sewage  and  septic  tank  effluent, 
a  dilution  of  32  (i.e.,  one  part  sample  to  31  parts  pure 
water)  is  about  right  and  that  for  both  the  sprinkler  and 
final  basin  effluents  it  is  best  to  use  dilutions  of  4  and  8. 

The  results  of  the  treatment  of  the  sewage  at  the  Co- 
lumbus works  when  based  on  this  test  are  summarized  in 
Table  I. 

TABLE    I.     RESULTS  OF    DISSOLVED-OXYGEN-CONSUMED    TESTS 
COLUMBUS  SEWAGE  WORKS,  DECEMBER.  1909,  TO  JANUARY,  1914 

Crude  Septic  tank  Sprinkling 

sewage  effluent  filter  effluent 

Total  number  of  testa  made              757  717  695 

Dissolved  oxygen  consumed,  parts  per 
million 

Maximum  value                                                370  288  66 

Minimum  value                                                  1   :!  3.5  3.0 

Mean  value 126  95  25 

The  mean  values  in  Table  I  indicate  that  the  reduction 
in  the  oxygen  requirement  by  the  treatment  to  which  the 
sewage  is  subjected,  is  as  follows:  By  the  septic  tanks, 
24.6%  :  by  the  sprinkling  filters,  73.7%. 

Two  pertinent  questions  naturally  arise  at  this  point 
and  the  burden  of  this  paper  is  a  consideration  of  these 
two  questions,  which  are  as  follows: 

(1)  Is  all  of  the  oxidizable  material  in  sewage  and 
sewage-works  effluents,  oxidized  in  a  period  of  24  hours 
at  blood  heat  when  mixed  in  the  proper  proportion  with 
pure  well  oxygenated  water? 

(2)  Do  the  oxygen  requirements  of  a  sewage  or  sew- 
age-works effluent,  as  determined  by  the  laboratory  test 
of  dissolved  oxygen  consumed,  express  quantitatively  the 
amount  of  oxygen  which  the  stream  must  supply  to  meet 
these  requirements? 

In  trying  to  answer  question  (  I  )  we  were  naturally  led 
into  a  study  of  the  effect  of  the  length  of  the  period  of 
incubation  on  the  consumption  of  dissolved  oxygen  by 
mixtures  of  pure  water  and  raw  and  modified  sewages 
when  incubated  in  the  closed  containers  which  we  were 
using.  The  results  of  a  large  number  of  tests  along  this 
line  showed  that  when  a  properly  proportioned  mixture 
of  sewage  and  pure,  well  oxygenated  water  is  incubated 
al  blood  beat,  the  consumption  of  dissolved  oxygen  will 
proceed  for  three  days,  after  which  it  apparently  ceases. 
There  was  no  evidence  in  the  results  of  these  tests  to 
sliou  whether  this  cessation  of  activity  was  temporary  or 
permanent,  bul  the  results  did  show,  however,  the  rate 
a!  which  oxidation  takes  [dace  under  these  conditions  and 
the  rati  of  o  idation  were  found  to  be  as  shown  bv  Tabic 
II. 

PABLl    II      PERCEN1    01    nil     TOTAl    VMOUNT  OF  OXYGEN  CON- 
DDUR1    0  THE  FIRST  THREE  DAYS  "I-  [NCI  BATION 

Fii  i  da]       Sec i  da  .       Third  duj 

72  24  1 

Slui  el  71  19  7 

I  i . 1 1 ■ ;  i  ffluonl  7.'  22  i, 

We  have  m  i    thai  the  amounts  of  dissolved  oxy- 

£  pure  wnh  i  and    i    age  oi  sewage 

effluent*  "ill  consume  during  a  "  I  hr.  period  of  im  uba 
tion.  al  blood  heat,  do  aol   n   iri   en1  the  amounts  of  dip 
nil  h     uch  mixtun     n  quire  for  complete 
■  id   furthermore  thai  aftei    three  daj  -  of  in 

ie  consumpl  ii i    •     asi     i  ither  tern 

porarily  or  permanently.     'I  he  question  of  whether  the 


three-day  value  represents  the  real  absolute  o 
quiremenl  of  the  sample  we  must  leave  iinansvvi 
1 1  me. 

In  trying  to  answer  question    (2),  namely,  do 
gen  requirements  of  a  sewage  or  sewage-works  efflue  j 
determined    by    the    laboratory    tesl    of   dissolved  o 
consumed,  express  quantitatively  the  amount  of  di-- 

oxygen   which   the  stream  must  supply   I 

requirements?  a  comparison  of  stream  and  laboi 
ditions  was  naturally  suggested.     The  first  poin 
ing  dissimiliarity  noted   between   laboraton,    ai 
conditions  was  the  fact  that  in  our  laboratory  te 
i  libation  is  conducted  in  closed  and  sealed  bottli 
as,  in  a  stream,  the  incubation  takes  place  in  an  open 
nel  in  which  the  mixture  of  sewage  and  water  ha 
cess  to  the  air.  This  difference  in  condition-  stu 
desirability  of  comparing,  under  laboratory  conditio] 
incubation  of  mixtures  of  sewage  and  water  in 
in   closed    containers.      Accordingly,   a    large  numb  , 
tests   were   made   in   which   an   incubation   in  closei 
sealed  bottles  was  compared  with  an  incubation 
ilar  mixture  in  an  open  beaker.    The  results  of  thesi  j 
indicated  that,  under  laboratory  conditions,  at  least, 
is  a  very  marked   difference    in   results   secured   bi 
open    and    closed    incubation.       The    closed    i 
showed,   roughly,   an   average   dissolved-oxygen-cons 
value  which  was  2.5  times  as  great  as  the  avi 
for  the  open   incubation.      In  explaining  the  a 
diminished  oxidation  in  open  containers,  we  can  se 
two  alternatives:  namely,  diminished  bacterial 
open  containers:  or.  undiminished  bacterial  acti 
absorption  of  oxygen  from  the  air.     In  view  of  thi 
that  temperature  and  dilution  conditions  wen 
in   each  case,  it  seems  reasonable   to   assume  that 
was  no  diminution  in  bacterial  activity  in  the  opi 
tamers  and  that  absorption  of  oxygen  from  the  a 
an  enormous  factor  in  keeping  the  liquor  well  aeral  I 
all  times  during  the  period  of  incubation. 

We  next  investigated  the  effect  of  the  extent  o 
posed  area  in  open  containers  on  the  consumption  i 
solved   oxygen.      In  making  this  test  four  diffi 
tainers  were  used  as  follow  -  ■ 

(1)  A  closed  and  sealed  glass-stoppered  bote 
c.c.  capacity. 

(2)  Same  as  number  one  except  that  the  glass  st< 
was  not  in  place.  The  free  surface  thus  exposed  a 
mouth  of  the  bottle  was  0.31   sq. in.,   from  whii 

Orpl  ion   Of  oxygen   could   take   place. 

(3)  A  wide  mouth  bottle,  not  stoppered,  ami  ffi 
exposed  surface  al  the  mouth  of  the  bottle  of  1.2 

(  I  )      A  beaker  with  an  exposed  surface  ol      ' 

The  average   values,   in    parts   per   million  of 

o.i  \  "in  consumed,  of  a  large  number  of  tests  of  it 

in  ill  esc  containers,  were  as  follows:  No.  I.  79 ;  No 

\o.    .'I.    .",  I  ;     \,,.     I,     1  |.       These    results    show     VI  ' 

sivelv  thai  absorption  of  oxygen  from  the  ail 
with  the  extent  of  1  he  exposed  surface. 

The  next   point   which  we  investigated   regard 
hat  ion   in  open  i  onlainers  was  the  effect   of  tin 
i  be  period  of  incubal  ion  on   Hie  consumption  ol 
oxygen.      The   results  of  a    large   number  of  testa  ol 

open  i  iicu  ha  I  i f  mixtures  of  septic  tank  and  apriliK  - 

filler  ellhieni  -  with   pure  water  for  periods  of  .  ' 

and    five   days,  showed    without    exception    Hint, 
proper  dilution  was  used,  (In-  residual  oxygen  in  audi 
tun     i     lowe  i  al  the  cud  ol   the  Br  t  day,  after  whii  I 
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[ujy  and  invariably   increases.     It   has   been   shown 
that  in  closed  containers  the  residual  oxygen  in 
i  mixtures  of  water  and  sewage  decreases  up  to 
1  day,  after  which  it  remains  practically  station- 
so  that  the  rate  of  the  consumption  of  dissolved 
-  very  rapid  during  the  first  24  hr.  and  rapidly 
is  thereafter.     In  open  containers  the  increase  in 
i  xygen  after  the  first  day  seems  to  plainly  indi- 
absorption  of  oxygen  from  the  air  is  not  as  rapid 
first  day  as  the  consumption  of  dissolved  oxy- 
t  after  the  first  day.  absorption  from  the  air 
lid  than  the  consumption  of  the  dissolved  oxy- 

E  ffect  of  the  depth  of  liquor  on  the  consumption 
oxygen  in  open  containers  was  next  studied 
suits  of  these  tests  showed  that,  in  a  short  per- 
bation  and  under  laboratory  conditions,  there  is 
.ihle  stratification  with  respect  to  bacterial  ac- 
re  there  is  some  depth  of  a  mixture  of  water 
In  the  Scioto  River,  which  receives  the  ef- 
"iu  the  Columbus  sewage  works,  even  where  there 
deposits,  we  have  been  unable,  in  a  few  tests 
•  I.e  been  made,  to  find  any  difference  in  the  dis- 
pell of  surface  and  subsurface  samples. 
!  of  the  exclusion  of  light  on  the  consumption 
I  oxygen  during  the  incubation  of  water  and 
losed  containers  was  next  investigated  and  the 
'us  study  showed  that  during  a  short  period 
i  n  the  presence  or  absence  of  light  seems  to  be 
Feet  upon  the  oxidizing  activities  of  such  mix- 

i  which  an  unlimited  supply  of  air,  from  which 

j lit  be  absorbed,  has  upon  oxidation  in  mixtures 

and  water,  has  been  previously  shown.     After 

ta  were  secured,  it  was  decided  to  make  similar 

the  supply  of  air  was  limited.     The  average 

if  five  tests  conducted  at  room  temperature  for 

n  recorded  in  Table  III. 


SEWAGE  OXIDATION  TESTS  WITH  LIMITED  AIR 
SUPPLY 
Volume  of 
Volume  of    from  which 


mixture  in- 
cubated 
itamer      in  c.c. 

oxygen 
could  be 
absorbed 

Dilution 

Dissolved  oxygen  in 

parts  per  million 

initial            residual 

.,]..!, 

100 
300 
200 
100 

(l 

100 
200 
300 

2 

6.88 

r,  ss 
6  88 
6  38 

0.04 
1    11 
_'  52 
3.80 

i  of  a   limited  air  supply  is  quite  marked  in 

-nils    and    the    question    naturally    arose    as    to 

iuld  happen  during  longer  periods  of  incubation. 

as  next  investigated  and  the  results  are  shown 

IV.  in  winch  are  recorded  the  residual-dissolved- 

es   in    parts   per   million    in    mixtures  of  equal 

tic-tank  diluent   and   pure  water  after  an  in- 

■  :    C. 

-I  I   DIES  OF  TIME   LI  EMENT  IN  SEWAGE  OXIDATION 
WITH    LIMITED    \IU  SUPPLY 
Conditions  ->t  incubation 


■olvi  d  oiygci 

II  V* 

lay* 

lay 


31  Kl  .•  c 

In, 111, 

1        i      , 

do  ■  ■' 
d 

1  ,t   1 

one-third      t« 

,,  -thirds 

beaker 

lull 

full 

6  2 

8   2 

0  _' 

:s   I 

2   1 

n  a 

3  s 

3  2 

II    s 

;,  (i 

3  a 

I   2 

:.  s 

I    I 

2   I 

■ 

i  a 

I    I 

12    1 

1   s 

2  2 

11    4 

B   I 

13  6 

22  8 

3.2 

As  shown  by  Table  IV,  the  residual  oxygen  in  the  open 
beaker  with  its  unlimited  air  supply  began  to  increase 
after  the  first  day  until  the  liquor  showed  supersaturation 
by  the  Winkler  test — a  condition  which  we  have  many 
times  observed  and  which  in  this  particular  case  was  prob- 
ably due  to  nitrites  and  was  not,  therefore,  a  true  case  of 
oxygen  supersaturation.  The  residual  oxygen  in  the  closed 
and  sealed  bottle,  which  was  only  one-third  full  of  the 
mixture,  followed  substantially  the  same  course  as  that 
in  the  open  beaker,  which  seems  to  indicate  that  there  was 
a  plentiful  supply  of  oxygen  in  the  200  c.c.  of  air  above 
the  liquor.  The  residual  oxygen  in  the  closed  and  sealed 
bottle,  which  was  two-thirds  full  of  the  mixture,  followed 
a  somewhat  different  course  and  the  results  seem  to  indi- 
cate that  there  was  an  insufficient  volume  of  air  present 
from  which  oxygen  could  be  absorbed  in  amounts  large 
enough  to  meet,  first,  the  oxygen  requirements  of  the 
liquor,  and  then  to  accomplish   its  saturation. 

The  next  factor  which  was  studied  was  that  of  dilution. 
and  the  results  secured  are  not  readily  explained.  The 
purpose  of  the  test  was  to  determine  what  effect  dilution 
has  on  the  consumption  of  dissolved  oxygen  at  blood  heat 
and  in  open  containers.  A  similar  sample  in  a  closed 
container  was  also  incubated  at  the  same  time.  The  re- 
sults are  as  follows: 

TABLE  V      EFFECT  OF  DILUTION  ON  OXIDATION  OF  SEWAGE 

Initial  Residual  dissolved  oxygen  in  parts  per  million 
dissolved 

oxygen  in  Closed  and.  sealed  bottle  Open  beaker 

parts  per  after                 after  after                 after 

Dilution           million  one  day           two  days  one  day           two  days 

2                  6.0  0.0                    0.0  3.8                    5.8 

4                  6.4  0.8                    0.4  4.4                    6  4 

8                  6.6  14                    1.8  5.2                    6.2 

16                  6.6  3.8                    1.8  6.2                    6  4 

32                  6.S  5.4                    3.8  6.6                    6.4 
Tap  water 

blank                 6.6  6.8                    6.4  6  8                    6.6 

Table  V  shows  how  difficult  it  is  to  determine  the  oxy- 
gen requirements  of  sewage  by  incubation  in  open  con- 
tainers as,  under  these  conditions,  absorption  of  oxygen 
from  the  air  apparently  decreases  as  the  dilution  increases. 

All  of  the  tests  heretofore  reported  have  shown  the  re- 
sults of  oxidation  during  comparatively  short  periods  of 
incubation.  Table  VI  presents  results  of  the  incubation 
of  mixtures  of  one  part  of  tap  water  and  one  part  of 
crude  sewage,  septic-tank  effluent  and  sprinkling  filter 
effluent  at  37°  C,  for  longer  periods  of  time  and  in  open 
containers.  The  volume  of  the  mixture  was  in  each  case 
3000  c.c.  ami  the  incubation  was  carried  out  in  open  glass 
battery   jars. 

TABLE  VI      OXIDATION  OF  WATER   AND  OF   RAW   AND  TREATED 
SEWAGE  FOR    1   TO    i3   DAYS 

1  :  1  sprink' 
Too  water       1  :  1  crude       1     1  s.-pti,-        ling  Bltei 
blank  sewage       tank  effluent       effluent 

Initial    dissolved 

in  part*  pet  million  7.6  1.1  4.4  7  2 

Residual  dissolved  oxygen 

iii  parts  per  million 

after  1  day  7.6  en  hi  2  B 

2  days  7  2  0  0  0  8  3  6 

:i  days  6  8  0.0  0.4  I   I 

i  days  6.4  0.0  2  it  5  2 

.  da;  6.8  mi  I   I  6  0 

6  days  I.    s  (Is  |.g  s.    s 

7  days  '■  B  .•  0  I  u  m  s 
s  da;  -  6.8  3  2  I  B  10.8 
•i  days                      7  2                5  2                 i.6  s  i 

111  .lav-  7   s  I   II  7   s  is 

11  .lay-  I,    I  :,  6  'I    e 

12  days  ,,    I  0.2  12.8  6   C 

13  days,  8.0  MM  1  1,1  i,    I 

Iii  the  study  summarized  in  Table  VI  the  dissolved 
oxygen  was  determined  by  the  Winkler  method  ami  the 

supersaturation  found  alter  varying  periods  of  nine 
created  a  doubt  in  our  mindfi  as  to  whether  it  was  a  (rue 
I'  OXygen  Supersaturation.      Tins  study  was  then    re- 
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peated  using  the  regular  Winkler,  the  acetate  Winkler* 
ninl  the  ferrous  sulphate  methods  of  determining  the  dis- 
solved oxygen  each  day  for  13  days  on  samples  of  unfil- 
tered  and  of  filtered  crude  sewage  to  which  two  parts  of 
pure   water  had  been  added. 

Our  experience  with  the  three  methods  has  been  that 
they  yield  results  that  are  in  practical  agreement  except 
when  nitrites  are  present  in  disturbing  quantities,  m 
which  case  the  regular  Winkler  and  ferrous-sulphate 
methods  are  inaccurate.  It  was  noted  in  the  mixture  of 
unfiltcred  sewage  and  pure  water  that  when  there  was  no 
residual  oxygen  there  was  an  offensive  odor,  hut  that  just 
as  soon  as  oxygen  began  to  appear,  the  odor  disappeared. 

The  question  of  whether  the  sewage  solids  are  in  an 
absolutely  stable  condition  at  the  end  of  a  thirteen-day 
period  of  incubation  at  blood  heat  must  be  left  unan- 
swered, but  we  are  now  investigating  this  phase  of  the 
problem  and  will  have  additional  data  to  report  along  this 
line  at  a  later  date. 

Practical  Aspects  and  Summary 

When  raw  or  modified  sewage  is  discharged  into  a 
stream  of  water,  the  practical  question  to  the  sewage-works 
manager  is,  what  will  the  result  be?  Is  it  possible  to  an- 
swer this  question  from  the  laboratory?  The  condition  of 
the  stream  will  be  the  resultant  of  a  number  of  factors, 
the  most  important  of  which  are  as  follows : 

(1)  The  volume  of  flow  of  the  stream. 

(2)  The  oxygen  content  of  the  water  of  the  stream. 

(3)  The  temperature  of  the  water  of  the  stream. 

(4)  The  volume  of  the  raw  or  modified  sewage  which 
is  discharged  into  the  stream. 

(5)  The  available  oxygen  of  the  liquor  which  is  dis- 
clmrged   into  the  ,-t  ream. 

(6\  The  oxygen  requirements  of  the  liquor  which  is 
discharged  into  the  stream. 

All  of  the  above  factors  are  determinable.  Assuming 
that  the  water  of  the  stream  is  reasonably  pure  and  prac- 
tically saturated  with  oxygen,  the  problem  which  faces  the 
sewage-works  manager  is  that  of  adjusting  bis  effluent  to 
,1,,.  dilution   and   temperature  factors.     When  sewage  is 

discharged  into  a  strei if  watei  there  will  be  a  critical 

period  which  will  be  the  time  during  which  the  rate  of 
the  oxidation  of  sewage  material  will  be  very  rapid,  and 
this  critical  period  has  been  passed  the  oxidation 
will  proceed  at  greatly  diminished  rales.  The  length  of 
,1,,.  critical  period  of  time  will  decrease  as  the  temperature 
e  .  Will,  sewage  '.I'  a  given  strength  and  at  a  given 
dilution,  the  danger  of  producing  offensive  conditions  will 
di  pi  ■  d  Q  the  di  parity  between  the  rate  of  the  con- 
sumption of  the  dissolved  oxygen  of  the  mixed  sewage  and 

the  rate  oJ  the  absorption  of  oxygen  from  the 
;i;r.  The  disparity  between  these  rat.-  will  increase  with 
II,,.  i,  mperature  and  dei  n  ase  with  the  dilution  so  that 
m  ,,,.,],.,■  p,  prevenl  offensive  conditions  in  the  stream. 
highcT  temperature,  should  be  accompanied  by  higher  di 
;m,l  |0Wer  temp<  rature  will  reduce  the  dilution  re 
The  problem  then  is  to  gel  by  the  critical 

period  !"'   temperature   and    dilution    factors   are 

uncontrollable,  H  i    up  to  thi     ewage  wort    manager  to 

,  niueci  to  He  i    Eai  tor    whatever  thej  may  be. 

o1  th  'i  i    m  de  in  the  charai  teT  of  the 


,„,„,,  ,        pi        'i    b       I  I  'I I    Ml  |j;1 


effluent  would  have  the  same  effect  in  the  stream  a 
increase  in  the  dilution,  or,  in  other  words,  it  would  t 
any  given  dilution  more  potent.     The  questioi 
comes,  can  you  test  an  effluent  in  the  laboratory  and 
results  which  will  enable  you  to  form  an  intell: 
ment  as  to  what  will   happen  when  that  efflui 
charged  into  a  stream  whose  volume  of  flow,  oxygen 
tent,  and  temperature  are  known?  We  believe  that  bj 
relating  river  tests  and    laboratory  tests  along  the 
winch   have  been  presented  in  this  paper,  it  will  be 
sible  to  work  out  such  methods. 

We  are  presenting  these  results  in  the  hope  thai 
may  stimulate  study  along  this   line.     Laboratory 
are  not  as  valuable  in  this  line  of  work  as  tln\ 
but  we  are  approaching  the  time  when  the  laboratory 
render  an  indispensable  service. 


By  Maudes  Golder* 

The  coast  of  A^  antic  City  is  formed  of  a  sani 
which  is  easily  moved  by  the  waves,  from  the  actii 
which  the  shore  line  is  constantly  changing.     Thi 
\iews  in  Figs.  1  and  2  show  how  the  beach  has  lot 
at  two  particular  pavilions  since  the  footings  for    | 
pavilions  were  built.     Inasmuch  as  a  permanent,  sn 
beach  is  one  of  the  requirements  of  a  successful  se 
resort,  the  separate  interests  which  control  the  beai 
Atlantic  City  have  made  it  their  practice  to  build  m 
protection  structures  all   along  the   frequented   pa 
the  beach,  which  is  the  entire  city  ocean  front.    On 
tunately,  this  construction  has  not  been  under  the  clfl 
of  any  central  authority,  so  that  various  methods  iv 
been  used  to  prevent  the  beach  from  eroding.    Soi 
these  have  been  successful  while  others  have  nol  e 
the  purpose  for  which  they  were  designed. 

At  Atlantic  City,  the  prevailing  type  of  prot 
the  timber  groin  and  timber  wall,  although  in  a  Eevi 
stone  groins  have  been  built.     The  best  wall  whi 
in  service  is  the  one  illustrated  in  Fig.  3,  which  ha* 
built  by  the  Hotel  Chalfonte  owners  to  protect  the 
in  front  of  that  hotel.    It  consists  of  a  row  of  piles 
4-ft.  c.  to  c.  penetrating  from  10  to  15  ft.  and  proj< 
about  •">  ft.  above  the  sand.     Near  the  top  of  the  pi 
6x6-in.  timber  is  fastened.  Two  rows  of  2-in.  sheathii 
then  driven  in  front  of  the  fixfi-in.  stick  and  fa  tel 
it,  and   in    fronl   of  the  sheathing  a   riprap  protecti 

dumped. 

Another  wall  is  built  very  nearly  according  t 
same  design  as  the  one  just  mentioned,  but  the  stow 
tcction  has  been  left  oil'  in  front  and  instead  thei 
been  placed  a  hanking  of  sand  to  the  rear  of  the 
piles. 

Fig.     I    illustrates    n    groin    built    above    Young'' 
it  consists  of  (ixH-in.   treated    limbers,  spaced  f 
and    I    in.  apart,      between   Ibese  timbers  are  placed 
in.   treated    plank,   fastened    lo   Ihe   limbers  b\ 
iron  holts.     It   is  important   in  building  this  form  "f 
to  gel   the  plank  about   :i  ft.  below   Ihe  beach  li 
there   will    not    be   any    chance    for   water   to    W 
them.      The   plank    between    the  centers  arc   put   ill  I 
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Pavilions   \t  Atlantic  City.  X.  J.,  Showing   Pkesext  Beach    Sevebal   Feet   below   Footing 

■n  built  the  footings  shown  were  below  beach  level;    the   erosion    shown    is   a    matter   of   only   a   few   years.) 
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Figs.  3-5.     Some  Timber  Groins  for  Beach  Protection  at  Atlantic  City,  N.  J. 


ii  rises.    The  groin  is  built  from  the  mean  high-water 

to  the  mean  low-water  line. 

oother  groin  which  has  been  used  rather  extensively 
town  in  Fig.  5.  It  consists  of  two  rows  of  piles 
;n  2  to  3  ft.  centers  and  about  4  ft.  apart.    Near  the 

the  piles  are  connected  by  a  timber  beam  and  the 
rows  are  connected  with  bolts.     In  the  space  between 
■owe  of  piles,  bundles  of  brush  are  placed  and  on  top 
ta1  Beveral  layers  of  stone  are  laid. 
11  of  the  walls  are  built  under  the  boardwalk,  which 

along  the  beach  front,  so  that  they  may  be  concealed 
I  view. 

i  planning  a  system  for  protecting  a  shore  and  main- 
beach   in   the  State  of    New  Jersey,   there  are 
■  sources  of  information:   (1)   Surveys  of  the  State 
al    departments;    (2)    information    from    resi- 
s  in  the  vicinity  or  from  the  life-saving  crews;   (3) 
dilation  of  defenses  built  as  near  the  proposed  work 
oasible.     On  the  Jersey  coast,  the   first  source  of  in- 
ery   often    is   quite   valuable   as   surveys   have 

made  in  many  places.     Information  from  the  second 

:e  shows  the  actual  action  of  the  waves  during  severe 

U,      From    the   third    source,    the   effectiveness   and 

of  ;i  system  already  employed  i  an  be  learned. 

is  important  to  note  thai  groins  when  well  built 
properly  located,  will  raise  the  beach  level  but  will 
protect  the  shore  line  againsi  storms.     Shore  protec- 

sudi    as    sea-walls,    if    well    built,    will    protect     the 

Mine  but  will  at  the  same  time  cause  b  greater  sconr- 
aetion  and  thereby  tend  to  lower  the  beach.     Both 


forms  of  construction  must,  therefore,  be  combined 
('(signing  a  beach-protection  system. 


Salaries  of  Engineers  Employed  by  the  State  of  Massa- 
chusetts— A  Boston  correspondent  sends  the  following  com- 
pilation of  the  annual  salaries  of  engineering  employees  of 
the  State  of  Massachusetts  during  the  year  ending  July  1, 
1913. 

DIRECTORS  OP  THE  PORT  OP  BOSTON— Chief  Engineer. 
$6000;  seven  Assistant  Engineers,  $1800  to  $3000;  Designing 
Engineer,  $2400;  28  Instrumentmen  and  Inspectors,  $900  to 
$1800;  Architectural  Draftsman,  $1S00;  three  Designing 
Draftsmen,  $1S00;  eight  Draftsmen,  $900  to  $1500;  10  Rodmen, 
$2  to   $2.50  per  diem. 

METROPOLITAN  PARK  I !(  i.M MISSION— Chief  Engineer, 
$4500;  Assistant  Engineer,  $2400;  four  Transltmen,  $900  to 
$1200;   two  Draftsmen,    $1380   to   $1500;   Rodmen,    $4S0   to   $720. 

METROPOLITAN    WATER     AND     SEWERAGE     BOARD 

Chief  Engineer,  $6000;  Division  Engineer,  $8600;  Division  En- 
gineer, $22S0;  three  Assistant  Engineers,  11200  to  $1740;  In- 
strumentman,  $1020;  two  Draftsmen,  $1200  to  $1500;  Rodman, 
$600.  Distribution  Department,  three  Superintendents,  $22*11 
to    $2640.      Sewerage    Works.    Engineer    of    Sewerage    Works, 

M Division    Engineer,    $1980:    three    Assistant    Engineers, 

$1440  to  $1800;  two  Draftsmen,  $1200  to  $1320;  Transltman, 
$900;   Rodman,   $720. 

MASSACHUSETTS  HIGHWAY  COMMISSION— Chief  Engi- 
neer, $5000:  First  Assistant  Engineer,  $3000;  Assistant  Engi- 
neer, $2300;  Chief  Draftsman,  $isoo:  four  Division   Engineers, 

$2500   to    $8 '     Ave    Assistant    Engineers,    $1600    to    $1800;    81 

Assistant  Engineers,  $1200  to  flfiOO;  37  Transltmen,  fono  to 
$1100;  11  Draftsmen,  $1000  to  $1600;  Rodman,  ?i  to  $8  per 
diem, 

MASSACHUSETTS  STATE  BOARD  OF  HEALTH— Chief 
Engineer,  $6000;  Assistant  Engineer,  $2400;  four  Assistant 
Engineers,  $1260;  two  Assistant  Engineers,  $1110:  three  As- 
sistants,  $720   to    (960 
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C®EEapsaIb]l©    BEocfes 

Several  distinctive  features  are  included  in  the  Duns- 
eath  derrick,  Fig.  1,  just  placed  on  the  market.  The 
foot-block  and  spider  are  interchangeable,  as  are  also  the 
Mast  sent  and  mast  cap.  The  middle  sections  of  the  mast 
and  boom  are  identi- 


tical,  so  that  the  ex- 
tension plates  have 
the  same  dimensions. 
Holes  are  drilled  at 
different  points  along 
the  mast  for  connect- 
ing the  lifting  lug 
shown,  for  different 
drifts  for  lifting  the 
mast  from  floor  to 
floor.  The  blocks 
used  are  collapsible. 

Fig.  1  shows  a  10- 
ton  derrick.  The  foot 
and  cap  pieces,  how- 
ever, nffltfji  **°  used 
with  L0-  to  50-ton 
equipment.  As  it 
stands,  the  mast  is 
50  ft.  high  and  the 
boom  10  ft.  long. 
Winn  each  is  extend- 
ed, the  masl  is  72  ft. 
and  the  boom  62  ft. 
Wit li  a  boom  whose 
I  e  n  g  i  Ii  closely  ap- 
proaches thai  of  the 
mast,  the  b  I  o  c  k 
shackles  can  be  dis- 
pensed with,  and  the  blocks 
bolti  '1  directly  to  the  ma  I  and 
boom  caps,  thus  saving  space 
and  reducing  interference. 

The  foot  block  and  spider 
hown  in  Fig.  '.'.  The 
load  i-  carried  b)  thirteen  I '  L. 
in.  steel  halls.  The  uppei  ring 
of  26  "ii.  inch  l  alls  takes  the 
i  ii  l.  out  of  i he  boom  in  boom 
ing  out.  The  bolt*  holding  1 1" 
cat   and   cap   in    positii 

connection     to  allow    1  he 

load     to    adju-t     itself     li- 
the halls,   with   the    purpo  • 

i  ing   binding    on    one   or 
two  ball  I  "  nbli 

detail      of    the    pollnp 
sible  bli  ■"•.'.  n    in    I  ig. 


•'!.  The  blocks  can  be  quickly  built  up  for  different  nui 
hers  of  sheaves;  e.g.,  the  one-sheave  block  shown  al  tl 
right  can  he  made  into  a  three-sheave  block  by  the  add 
tion  of  the  necessary  parts.  The  sheave  pins  shown  a 
stepped.  On  long  lifts  the  sheave  making  the  most  nui 
her  of  revolutions  will,  of  course,  turn  on  the  large 
diameter  of  the  pin.  Ordinarily,  the  diameter  of  tj 
pins  will  be  the  same  for  all  sheaves  of  a  block.  Whe 
the  plates  fit  around  the  pins,  ring  slots  about  Vi  in.  dee 
are  cut  in  the  pin.  The  sheave-pin  holes  in  the  plates  a 
a  trifle  larger  than  the  largest  diameter  of  the  pin  ai 
tapered  at  one  side  to  fit  over  the  smaller  diameter. 

The  sheaves  are  of  openhearth  east  steel,  the  pin  i 
cold-rolled  steel  and  the  .shackles  of  annealed  cast 
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Cross  -  Section        '- 


I  io.   •.'.     Design   of  the    Interchangeable  Skat   is 
Cap,  Foot  Block  and  Spideb 

When  the  tapered  pin  is  used,  the  sheaves  arc  provide 
with  phosphor-bronze  bushings.  The  bushings  arc  i 
varying  diameters  but  will  lit  in  any  sheave. 

The  load  shackle  pin   is  locked  by  a  key  and  pin.     Fif 
I    shows  a    four-   and   a    three-sheave   block   connected   ti 
gether.     A  complete  00-ton  block,  equipped  with 
in.  sheaves,  weighs  360  lb. 

In   lifting  the  derrick    from    lloor  to   lloor,   the  boom  i 
first    drawn    up   against    the   mast    and    four  guv 
taehed    to    its    top.      The    boom    is    ibeii    picked    Old   of  ii 
socket    and    the    bull    laid    on    a    block    of    wood    idong 
The  boom   guys  are    linn    run   out    ami    fastened        \    "''' 
goes  iivcr  an  auxiliary  sheave  on  I  he  same  pin  a 

In  ave  mi  ill.    I in.  .low  ii  to  a   bleu  k  on   I  he  boom   footili 

and    up    Io    the    load    pulley,    where    H    is    fastened.     Th 
oilier  end  of  Ihe  auxiliary    rope  run-  Io  ibe  lil'ln 
ih.    ma  I.      \   pull   m .w    lifls  Ibe  masl    which,  when  in  po 
iln.n  above,  is  secured,  and  Ihen  proceeds  Io  pick  up  BDi 
.11  he  boom  by  means  of  i he  boom  falls. 

!:•  hi  n     ! ilb    de  igned    these   derricks    and 

v  In.  I.  are  rented  or  sold  by  lb,.  Collapsible  liloi  I    Co 
I  I h  St.,  W«   York  City. 
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.1  machinery  is  an  expensive  investment,  but  doubly 
are  is  not  exercised  in  its  maintenance.  If  a  few 
and  inexpensive  precautions  are  observed,  it  will 
m  an  annual  saving  of  thousands  of  dollars  to  the 


sarv  that  storage  sheds  have  tight  sides,  but  a  good  roof 
is  essential.  It  is  not  the  usual  practice  to  keep  rock 
crushers  under  cover,  but  if  this  is  done  the  machine  will 
be  in  better  running  order  when  work   is  again  begun. 


ase  of  rollers,  rock  crushers  and  crusher  power, 

I    ilurmg  operation,  are  constantly  exposed  to  dust. 

supply  of  oil  or  grease  should  be  used  to  flush 

gs  and  thus  prevent  the  rapid  wear  resulting 

n  he  presence  of  grit  and  foreign  matter  in  dry  bear- 

.1  lubrication  of  all  machinery  is  the  first  step 

ts  economical  maintenance. 

good  supply  of  extra  parts  on  hand  in  case  of 

i  .  i  specially  for  rock  crushers.    An  extra  link  for 

\atur  chain  may  save  many  valuable  hours.     Extra 

i  -  should  always  be  on  hand. 

A|oo1  box  equipped  with   waterproof  cover  and  fast- 


En;.  :!.    Collapsible-Block  Parts 

itfith  a  padlock  is  a  necessity.    This  box  should  con- 

liqamong  other  things,  a  good  supply  of  bolts  of  as- 

'    sizes  and  lengths,  with  washers  to  match;  also  riv- 

.    rews,  nails  and  spikes.     In  brief,  keep  constantly 

generous  supply  of  everything  likely   to  be 

i  asi    o|'  a  breakdown. 

i  i-l   that   the  roller  operator  keep  his  machine  dean 

od   repair.     All  grease  and   dust  should  be  re- 

•ii   the  machine  some  time   be  fore  .the  close  of 

work.      A    roller  thai    has   the  appearance  of  a 

of  junk  alter  a   single  season's  work  is  evidence  of 

ile    Neglect. 

1    the  larger  jobs,  a  -mall  portable  blacksmith's  outfit 

v   ii-i  tnl.      With    this  equipment,    rooter   and    plow 

-mall  tools  can  he  sharpened  as  often  as  may 

without    the  delay   incident   to  sending  them 

nuili.      I  lull   tools  make  expensive  work. 

■hi'-    work    is   completed,   all    machinery 
'•I  1  be  cleaned  thoroughly,  and  a  i  oating  of  hi  . 
"fl'd  to  all  polished  surfaces,  boiler  jackets,  shaft-,  etc., 
'•preventing  rust.     Also  painl  -moke  boxes  and 
•  incry  should  be  stored  under  cover.     It 

■  m   Hi.     \\  I    .  ..ii-iii    HlKhwiiy  Comi 

\     R     Hirst.   Stat     i '  I         nei  r, 


Fig.  4.   Collapsible  Blocks  Assembled 

Rollers,  road  machines,  power  engines,  wheelers,  slips, 
plows  and  sprinkling  wagons  should  always  be  protected 
during  the  winter  season.  Drain  all  water  from  all  ma- 
chinery before  leaving  it. 

V 

By  Milvin    E.   Lrrz* 

Most  textbooks  on  surveying  and  geodesy  give  but 
s.  ant  mention  of  the  ordinary  engineers'  transit  as  an 
instrument  for  tertiary  triangulatipn.  Some  results 
which  1  have  obtained  with  such  a  transil  may  be  of  in- 
terest. 

I  recently  found  it  necessary  to  extend  triangnlation 
what  is  known  as  the  llamakua  coast  of  the  Island 
of  Hawaii.  The  general  character  of  the  country  is  a 
narrow  cane  belt  '-'  to  3  miles  wide  fringing  the.  shore 
line  and  sloping  toward  the  high  interior  on  about  a  1  -"  .' 
The  interior  i-  covered  with  a  dense  forest,  and  the 
cane  bell  is  intersected  by  numerous  deep  gulches.  The 
country  traversed  can  properly  be  classed  as  rugged,  and 
difficult  to  triangulate  on  account  of  the  convex  coast 
line. 

'Assistant    Government    Surveyor,    Honolulu,    T.    ll. 


1194  ENGINEERING     NEWS  Vol.  71,  No.  i 


J.S 


w       ■coa'g 


Complete   observations   were   made  on  26  ii. 
angles.     The  shortest    line  between  stations 
900  in.  in   length,  the  longest    line  was  9950 
jsJ^ls'jj  *      1&    i-3    |'B    g-gg  and  the  average  length  of  line  was   1300  m. 

S||l Ijj-lld    |S   ||    ■$%    o|i  average  error  of  closure  of  the  26  trial 

gjfcjiio    |       g^    Is"    e2S£  3.6",    and    the    maximum    error    of   closure 

aJ  u  -w-S  "  "p-3      «      ai  **  o  m      *>  *"8  it      £S  £  5     -^  o         ~  ^f  10    1" 

■S|*1g?||    ^    i-SZi    i     §".    o-s     *«     g«        J5|  !--4    ■ 

1  =  -2so§         ^  £  '  1  g"°  w1-5-9    ii  —   S3    |s    £-3  „  The  observing  program  was  as  follows:  ei 

3>\-    jfe    JS«J<  glfo-2  .7    eN    »S    §\§   |||  two  or  three  sets  of  observations  were 


*5    °-.sJ   t'Z    °-i «™ 

II  |      II  g,        S°      "•I.O'S 


3  II  °  £  ii £8  £  .-go  0« 


-='-•—  - 


a    o  1-5x11 1  ^e  |-s* "fi    n  gjj  each    station,    the   number    depending   upon 

;e11?k'|    §  "2  jlsl  ||?°  e~  11°  o      -2-2  £  agreement  of  the  first  two  sets.     Each  Bel 

;Ejf?J    £    *-5'|  SX^X  I  §1  "||  pl".||  Tfl  sisted  of  six  repetitions  on  the  angle  direct. 

>a° -3.0  ■§_!!,    -|7  o-fe  c  f?-l^zf~  f'c  !*«£■!    fl'I  lowed    immediately  by  six   reverse  on  thee; 

P  1111  d  !*  "S&i!!  -sJil  ment. 

The  instrument  used  was  a  5-in.  Berger  I 

iS-a^Jf ''.ll'l  .21---    "S^-l  :&|f  ££^3  -So  gn^?2    ""»  sit,  which  was  protected  from  the  direct  w 
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the  sun  by   an   umbrella.     The  instrument 

■=I'1|-S»--| »    Js  ■^S2«>'|  .^i    S^    g-g    gj^l-lt  been  in  continuous  use  for  the  year  previous, 

*  I  si  I  'S'tls-^  =    '*7    ^ra5"°    ".  »^-§  had  always  received  good  care  in  handling. 

|S |4|H  l^l^j    J5g    "ISJ  jCtl!  verniers  read  to  single  minutes,  and  with  the 

es^J     •^i°'fi    >,^    If  1 13  js, o-fe  «  of  a  good  simple  microscope  I  estimated  to   ' 

fisldf^^l      §\a    g!-§  3g  egl  £  The  foregoing  results  seem  to  indicate  thai 

S7=  °  «§*  I'^fn  s    °J    h'I=~1''s'q  *z  good  engineers'  transit  in  good  condition  wil  ■ 

T-|I  !"='!  E  ?.!    I    h         ^-S    «g'8«  very  well  for  tertiary  triangulation  when  a  he 

§  ei§  o-S-s'Saj-o5"    Tj  g   -o  .S'=l''/2of  g  and  larger  instrument  is  not  available,  as  was 

case;  or  when  the  country  is  rugged  ai 
ness  of  instrument  is  essential. 
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;    0s         ofe«l    ^"I^Jo'a    °'a      1    S'g      'I  The   accompanying   table  gives   cost  data 

•    2*         "°o?    ^ImI^j;    g  j    is    jj    gs    -o  a  number  of  different  surveys,  chiefly  in  Penn 

i   »ft        "S.    p,   ™^^|ga  «®ft  "»a  |  vania.     Under  the  column  "Remarks"  is  hri 

g  stated  the  character  of  the  country,  the  methoi 

K  S^s         »      g      S      R      «       "I  doing  work,  the  time  of  year,  and  any  in 

"  "'   w      v,        5      »      K      w      »      -s  affect  the  cost. 

0  m  M       g  In   taking  the   Pennsylvania   topography  e 

S  iiS        5«SSS1  5-ft.  contour  was  traversed  by  the  rodman  al< 

'3  points  established  by  the  Y-level  and  Ii 

Sa  oo       ol    SS    ,oo    .so  °  plane-table.   The  excessive  cost  of  the  fourth  ii 

|||      S    g      g||    ||||||s||||||       1  was  due  to   the  extra   large   number  of  railrd 

m      »p|    "e|«».o|»,g|    .5|  §  tracks,  buildings,  etc.,  that  were  located. 

1  The  topography    in    West.   Virginia    WBB  I 

s  2     >•      5        &      |  S    i      i        a      a      a      a      &      3  bv  nmiiiiiLT  stail in  and  vertical-angle  trann 

a  ;<  *    S      S         ?!       S       n      2      «       fa  along  all    streams,    ridges   and    two   coal  otil 

lines,  one  of  which  was  about  one-third  aft 

c  ««««»»«»g'3  other  two-thirds  of  the  distance  up  the  moS 

'--         EL  a     E  d  >s>->o         >.  o>c>oJc>.cE^ 

i'l   i'|      i'i   -II        -5  H 1   ■S'i      -51   ■31   -SI   ■fi   -os|o  side:     Elevations  were  taken  from  all  these 

£        on    :;~.       »es    g«  i;^1/"^-    ?!-'       S*    S5*    S*    2-11    "<"  u  2  (which    formed    a   gridiron    system)    and   thl 

r  f  ft.  contour  lines  were  interpolated. 
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The  railroad  preliminaries  (with  the  exi 
of  the  Cuban  work )  were  all  la|>e  mi 
trail  M    lines,  with   topography   taken   eithei   l 


1       ~      S        |       cross  seel  i, in-,   stadia    I    vertical    angles 

g      plane  table, 

n    B       a  In  Cuba,  the  transit   line  was  partly  mi 

|       with    lape    and    partly    by    stadia    and 

i     1|      |       ^       '!       angle  .      \ aps  of  the  country  could 

o   i  ii. il    (he   reconnaissance  was-  necessarily   111  I 
"_,_,_■!        more   extensive    llian    usual.    Ihus    increii 
fea     iS  ci^l.      'I'll.-    owner    provided     siibsisten. 

men,  \i  hi'  Ii  nn led  to  al t  $ls  per  mile 

••••.men.. I     l.v      |.'i  in Mi, i    x     i-.,       riv  il     ICi 
ai       x       x       a       ai  I  ISO  Chi  il  nut   .  I     PI I<  ,  t,   r,  nn 


tfay  28,  r  n 
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D^jptlh   Falls 

Well  compacted  earth  is  essential  in  trench  filling  and 
lilar  work,  and  for  efficiency  and  economy,  mechanical 

1  npers  should  replace  hand  work.  A  portable  median- 
1  tamper  recently  developed,  which  strikes   about   50 

fliws  per  min.  with  a  150-lb.  tamper,  and  a  22-in.  stroke, 
ers  many  points  of  interest  to  engineers  and  coatrac- 
•s. 

This  machine  is  essentially  a  light,  self-propelling 
ip-haminer.  straddling  on  wide-gage  trucks  the  ditcii 
|Qne  to  be  tamped.  Power  for  raising  the  tamper  and 
c  traction  is  furnished  by  a  4-hp.  vertical  water-cooled 
mine  engine  mounted  over  the  forward  axle.  The 
iping  frame  can  be  moved  transversely  to  cover  any 
linary  width  of  ditch.  The  depth  at  which  the  tamper 
11  work  is  determined  by  the  length  of  the  ram  timber 


by  an  arrangement  of  light  cable  wound  on  drums,  and  a 
hand  wheel  controlled  by  the  operators. 

For  raising  the  tamper  when  moving,  etc.,  a  lever 
throws  the  idler  wheel  out  of  contact  with  the  beam,  and 
locks  it  in  place  with  a  pair  of  toggle  links. 

The  machine  is  self-propelling,  with  a  road  speed  of 
about  114  mi.  per  hr.,  and  a  working  speed  when  tamp- 
ing, of  from  lo  ft.  to  25  ft.  per  min.  Gearing  is  pro- 
dded for  reversing  both  the  road  and  the  working  speeds. 
The  wheel  gage  has  a  2-ft.  adjustment  from  1  ft.  S  in. 
to  6  ft.  8  in.,  and  the  rear  wheels  are  so  mounted  as  to 
permit  of  a  10-in.  vertical  adjustment.  With  this  ad- 
justment, the  machine  is  supported  horizontally  with  the 
back  wheels  traveling  at  different  elevations  such  as  are 
often  found  when  working  along  one  side  of  a  crowned 
road,  on  partly  paved  work,  across  an  incline,  etc.     The 


ig.  1.    A  Traveling  Tamping   Machine  fob   Com- 
pacting   Eabth    Fills 

and    tin'   equipment    i-    designed    to    take    care   of 

'•n.  hes  of  any  ordinary  depth.     The  entire  operation  of 

1 1 1 1 11'.  traction  and' tamping,  is  under  the  control 

f  an  operator  seated   al    the   rear.     The  sale  price  of  the 

itchine  complete  is  *  150. 

I  :  1     tamping    is   done   by   a    hardwood    2x6-in.    board. 

ireed  on  its  edges  by  steel  straps,  and  carrying  at  its 

»wer  end  a  cast-iron  tamping  head    12  in.  wide.     This 

al    rain    is    intermittently    clamped    hetween    a    seg- 

1    wheel   and   an   idler  pulley  and    is  lifted  a   height 

qilal    to    the    length    of    the    are   of    the    segmental    wl I. 

Phe  segmental   drive  wheel   i-   mounted    upon   a   sphned 

haft,  driven   through   a   ( ountershafi    from   the  engine. 

.he  idler  wheel   is  swung   in  a   pivoted    frame.      Pressure 

etwei-n  the  segmental  wheels  and  the  idler  pulley  againsl 

lie  board  is  obtained  by  mea  ns  of  a    ■ 

The  frame  in  which  the  tamping  ram  is  mounted  has 

Iran   ,'1  r  ■■  movement  of  20  in.,  ami  the  net  width  of  the 

onrping  /one  1-  :;-.'  in.     The  frame  carrying  the  lamping 

rid    idling  mechanism    can   be  moved   transversely 


.    Plan  and  Elevation  of  Eabth  Tamping  Ma- 
chine 

forward  or  steering  axle  is  swiveled  in  a  vertical  plane  to 

Meet   the  sallle  eondil  ions. 

This  machine  has  been  designed  and  built  by  Pawling 
&  Earnischfeger,  of  Milwaukee,  Wis. 


Fire  Hydrants  for  Benchmarks  Tim  .ait. .rial  ami  report 
lr  "Engineering  News"  or  Apr.  SO,  1914,  relative  to  designs  of 
water  hydrants  calls  to  mind  an  Idea  which  has  several  times 
Btruck  in.  verj  Forcibly  as  being  of  some  value.  It  Is  not 
an  uncommon  practice  to  us.-  some  pari  .0'  a  hydrant  as  a 
benchmark  in  leveling  operations;  the  ordinary  designs  of 
hydrants  contain  several  points  (such  us  i...n  heads),  which 
•  ■  ai  ci  ptable  in  thi  Ir  .1.  si  ;n  for  ns.-  as  benches.  Unless  the 
poinl    u  ed    is   well   described   coi  01    are  apt   to 

result       While    I    .1..   mo    approve    of    the   us.,   of   hydrants   as 

t    benchmarks,    1    do    believe    that    thej    often 

ibly    ns    temporary    benchmarks,    hence    mj     suggestion 

;i   lug   01   shoulder  be  cast   .01   tie-  hydrant,  and  s..  de- 

.11.1    placed   us   t,.   serve   as   a    rod    point    in    wye-level 

work,  some  good   would  sutely   result   therefrom.     The  lug  or 

al i.i.  1    should    have   the      ttei  thereon,     1 

tep  further  and  BUggesi    thai    the   hydrants   themselves 
could    ho    10   coi  rve   e>  en    for 

1  1  level  work. 

I  11 .   i- .   m  .    v,  ■  D.  C] 
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For  hoisting  the  girders  of  the  Des  Moines  River  Via- 
duct, the  erection  of  which  was  done  with  a  derrick  car 

on  the  completed  part  of  the  deck,  the  hoisting  hooks 
shown  in  the  accompanying  cut  were  used.  They  are 
of  20  tons  capacity,  and  were  found  very  satisfactory. 
Wood  fillers  were  placed  between  the  hooked  ends  of  the 
bars  and  the  flanges  of  the  girder,  as  shown.  Many  of 
the  girders  weighed  over  18  tons.  The  50-ton  derrick  car 
(  arried  a  boom  80  ft.  long. 


Gihdek  Hooks  fob   Bridge  Erection;  C.  M.  &  St.  P. 
Ry. 

The  viaduct  is  on  a  cutoff  of  the  Chicago,  Milwaukee 
lY  St.  Paul  Ry.  between  Madrid  and  Woodward,  Iowa, 
and  was  completed  in  1913.  It  is  233A  ft.  long,  with 
40-ft.  tower  spans,  70-ft.  intermediate  spans  and  two 
!  ."ii;'  L.-ft.  deck  truss  spans.  It  was  designed  and  erected 
l>\  the  bridge  department  of  the  railway,  under  the  diree- 
i  on  of  C.  V.  Lowethj  Chief  Engineer. 


Special  Cases  off  rFissedl^rEiradl 


Nonuniform  though  distributed  loading  on  beams  in- 
complicated  calculations,  and   handbooks  give  no 
ilas  or  other  shorten!  assistance.    The  complications 
peciall     i  roublesomi    h  ith  beams  fixed  at  the  cuds. 
An   ii  mplified   method   for   fixed-end  beams  is 

b)     Bernhard    Silberberg,    Assistant     Engineer, 
J  oard  of  Public  W  orks,  San  Frani  isco 

Method      >  i    equations  for  end  moments  and 

ione  under  a    ing] atrated  load,  and  applying 

to  the  load-element  pdx  on  a  very  shorl  length  da 

of  the  beam,  a  Bin  b    on     i  e    I  he  desired  result, 

the   end    morw  m    undi  i    the    disti  ibuted    load    it 

merel  ■   thi     um  of  tbe  end  momenl    can  ed  b]   the    epa 

parately. 

I        n-ii      I'.n  tial    triangular    loading,    in    « Inch    a 

t  end  i    free  i  pom  load,  and  to  the  righl 

,.|   this  length  1  ■        ro  to  u    a1 

Hie  right  hand  cud  of  the  1" 

concent  rated   load   P  di  tan!    i    Prom   the 
nfl,   the  lefl  baud  end    momenl    and    read  ii 
illation )  : 


#i  =n(%z*l 


(l*  + 
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These   equations   apply   to   every    load-element 
values  of  ./■  from  a  to  /;  therefore,  in  the  case  in  hand,   ! 


1'  =  pdx  =  w ' 
dm,  =     ;,    c:.^/  —  x 


to  (., 


■>(8*.J 


dx 
r3  —  xl*) 


and 


I*  (7  —  a) 

+  al*x] 
Integrating  and  reducing  we  gel 

10  (I  -  «)3  (21  +  3«) 

///  = f—  - 

1  P 

The  reaction  may  be  found  in  the  same  way.  The 
method  is  just  as  easily  applied  to  distributed  loailin. 
of  uniform  intensity  but  extending  over  part  of  the  Bpa! 
only,  as  well  a>  to  distributed  loading  involving  two  o 
more  intensities  in  different  parts  of  the  span. 

The  following  coefficients,  computed  by  Mr.  Sillier 
berg,  will  be  found  sufficient  to  give  values  for  mo- 
eases  of  partial  loading  on  fixed-end  beams.  It  will  bi 
understood  that  the  cases  tabulated  may  be  combine 
in  a  variety  of  ways,  forming  more  complex  cases. 

FIXED-END  BEAMS  UNDER  PARTIAL  UNIFORM  LOADING 
f- ° *] 
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rather  extraordinary  case  of  bridge-pier  settlement, 
•h  occurred  some  years  ago,  lias  just  been  reported 
te  Boston  Society  of  Civil  Engineers  in  a  paper  read 
rames  W.  Rollins,  a  member  of  the  contracting  firm 
[olbrook,  ('abut  &  Rollins.  The  pier  in  question  is 
4.  the  deepest  of  the  pile-footed  piers  in  the  Bright- 
St.  bridge  at  Fall  River.  Mass.,  across  the  Taunton 
it  River.  This  bridge  is  for  highway  only,  has  a  50- 
oadway  with  two  sidewalks  of  10  ft.  each,  and  three 
ft.  spans  and  a  rolling-lift  span   with  an  opening  of 


Mean  Low  Wcrfer,  \  E/.O 


PAIRS    TO    PlEIi     I.    BlUGHTMAX    St.    BlUDO.E,    FALL 

RrvER,  Mass. 

ft.  Pier  1  is  between  two  200-ft.  spans,  each  of 
h  weighs  approximately  250  tons.  It  is  a  prismatic 
rete  structure  56  ft.  high  from  the  top  of  the  pile 
Og  to  the  top  of  the  concrete  masonry, 
lis  pier,  in  common  with  two  others  in  the  bridge, 
founded  on  timber  piles  which  were  driven  into  and 
-I  ell'  at  the  rather  hard  river  bottom,  which  is  from 
i  1">  ft.  below  water  level.  The  piers  were  built  hi- 
nt' timber  cribs  which  were  sunk  In  the  pile  footing 
eighting  with  the  masonry  which  formed  the  pier, 
r  the  pier  was  completed,  the  outside  forms  were  re- 
id,  but  the  bottom  el'  the  crib,  a  thickness  of  I  ft.  in 
layers  of  timber,  was  left  to  form  a  grillage  floor 

•  B  i be  i'ilc~  I  the  masonry. 

■    bridge  was  i pleted  in   1908.     About  three  years 

.    decided    settlement    appeared    in    Pier     I.     There 

i  nient  of  about  'i  ft.  on  one  side  of  the  pier 
a  list  of  S  tn  1  ■.'  in.  away  from  the  side  where  the 
-i  settlement  occurred.  An  investigation  by  divers 
ed  thai  the  broken  stone  filling  which  had  been 
■d  around  the  tops  of  the  driven  piles  had  washed 
ami  that  the  protruding  piles  had  been  broken  oil 
long  one  side  of  the  pier,  allowing  the  pier  to  settle. 
urther  investigation,  il  wae  found  that  the  piles  Kl 
ipace  between  the  river  bottom  and  the  crib  had  been 
'  ic  teredo,  which  is  c\t ivinelv  prevalent  iii  the 
rgof  Fall  Riv.-r. 

liciilar  activity  of  the  '  'redo  is.  however,  most 
ordinan .  if  not    unique.     The  F.  S.   1  Ippnrtnn 
nitiiie   Forest   Service   Bulletin,  entitled  "Preserva 
■  if  Filing  against  Marine  Wood   Borers,"  says,  in  re 
to  Hie  teredo  : 

Ion    el    tin     plli     i  om i     atl  iclted    la    betw  een 


mean  low  water  and  a  point  4  ft.  below,  although  sometimes 
it  extends  downward  as  far  as  the  pressure  of  the  water  will 
permit.  They  seldom  work  to  a  depth  of  over  30  ft.,  and 
their   worse   attack    is   in    very   salty,    warm    clear    water. 

Mr.  Rollins  states  that  the  bridge  is  in  Taunton  Great 
River,  several  miles  from  the  sea  and  a  city  sewer  dis- 
charges into  the  river  within  500  ft.  of  the  bridge,  so  that 
the  water  is  not  clear  nor  very  salty,  yet  the  teredo  works 
there  to  a  depth  of  (F3  ft.  below  low  water.  The  particu- 
lar piles  which  caused  the  partial  failure  of  the  pier  were 
eaten  away  at  a  depth  of  45  ft.  below  low  water. 

Repairs  to  the    Pieb 

The  accompanying  drawing  shows  the  method  taken  to 
insure  the  future  stability  of  the  bridge. 

It  was  necessary  to  proceed  quite  rapidly  to  the  repair 
because  of  the  condition  of  the  entire  bridge.  The  sink- 
ing of  Pier  No.  4  had  thrown  the  spans  upon  that  pier 
out  of  line  and  grade  so  far  as  to  abut  them  against  the 
next  spans,  with  the  result  that  a  partial  arch  action  was 
set  up  clear  across  the  bridge.  If  the  pier  had  sunk  any 
farther  it  would  probably  not  only  have  caused  the  fail- 
ure of  the  spans  next  adjacent  to  it  but  possibly  of  the 
entire  bridge.  For  this  reason,  the  span  most  affected 
next  to  the  pier  was  blocked  up  on  a  separate  pile  bent 
driven  under  the  panel-point  next  to  the  pier. 

Briefly,  the  method  of  repairing  the  pier  was  ( 1  )  to 
fill  underneath  it.  that  is.  in  between  the  protruding 
piles,  with  broken  -tone  and  gravel  shoved  in  as  hard  as 
possible  by  diver-:  (  2  i  to  construct  a  framework  around 
the  pier  with  solid  board  form-  about  8  ft.  above  the 
broken  stone  which  had  been  placed  under  the  pier,  and 
to  fill  within  this  form  with  concrete:  {'■))  to  grout  the 
stone  under  the  pier  and  the  new  crib:  and  (4)  to  dumn 
riprap  around  the  pier  proper.  The  methods  in  detail 
arc  described  as  follows  by  Mr.  Rollins: 

First,  fi-in.  wrought-iron  water  pipes  6  ft.  long  were 
placed  between  the  crippled  piles  under  the  grillage  and 
elbows  put  on  them,  with  vertical  pipes  about  S  ft.  long 
fastened  to  them.  A  second  set  of  grout  pipes  2  in.  in 
diameter  were  also  put  in,  to  make  sure  that  the  space  be- 
tween the  grillage  and  the  river  bed  should  be  made  solid. 
The  second  operation  was  to  build  a  form,  of  3-in.  planks 
about  S  ft.  high,  at  the  bottom  of  a  long  timber  frame  which 
extended  to  about  5  ft.  above  high  water.  This  form  wras 
sunk  5  ft.  outside  of  the  old  crib  grillage  floor,  and  had  an 
iron  plate  on  the  lower  edge  to  provide  a  seal  into  the  bot- 
tom of  the  river  or  into  the  crushed  stone  which  had  been 
placed  by  divers  subsequent  to  the  discovery  of  the  settle- 
ment of   the   pier. 

Riprap  and  crushed  stone  were  then  placed  outside  of 
this  form  to  steady  it  and  1  2  3  concrete  was  deposited 
through  a  tremie  from  the  top  of  the  bridge  into  tie  space 
between  the  grillage  and  tin-  form.  This  concrete  was  made 
wet  to  seal  the  bottom  ami  ttie  crushed  stone  and  was 
biought  up  above  tie-  tep  of  the  grillage  all  around  the  pier 
This  was  allowed  t"  set  up  solid  and  then  a  rich  concrete, 
made  with  1-in.  pebbles,  sand  and  rem. ait.  was  forced  Into 
the  6-in.  pipe,  tmt  with  no  success,  probably  because  the 
concrete  deposited  outside  the  grillage  under  considerable 
pressure  had  been  forced  into  all  the  larger  cavities  under 
the  grillage.  The  wind.'  mass  was  then  made  solid  by  forc- 
ing   grout    through    the   --in.   pip.-   until  a   pressure   of   100   lb. 

I'.  i     sq.in.    wc.ul. I    produce    no    II. .v. 

Finally,  a  gnat  amount  of  riprap  was  deposited  till 
around  the  pier  to  a  greater  height  on  the  weak  than  on 
the  stronger  side.  The  top  of  the  pier  was  leveled  up,  the 
temporary  supporting  bent  removed  and  the  trusses  fixed 
again  mi  I  be  new   pier  top. 

The  work  "as  done  by  llolbrook.  Cabot  &  Rollins, 
under  a  special  contract.  The  total  cost  without  any 
profit  (o  the  contractor,  was  about  still. 000.  repair  work 
or   Pier  l  alone  costing  about  $25,000. 
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Asa    JE3sc©p>^a©imaEly  Heavy  suradl 
(Comaploxs:  PaSedls'iiveE' 

A  piledriver  of  unique  design  has  been  for  some  time 
in  operation  in  the  construction  of  a  new  reinforced- 
concrete  pier  for  the  Intercolonial  Ry.,  of  Canada,  at  the 
port  of  Halifax,  Nova  Scotia.  The  machine,  two  views 
of  which  are  shown  herewith,  is  exceptional  in  that  it  is 
of  structural  steel  throughout  and  also  in  the  flexibility 
of  the  movement  of  the  leads  on  the  barge  to  which  the 
machine  is  attached. 

The  pier  which  is  under  construction  is  800  ft.  long 
and  235  ft.  wide.  It  carries  four  railroad  tracks  running 
its  full  length.  The  entire  construction  is  of  reinforced 
concrete,  designed  for  a  safe  live-load  of  1000  lb.  per 
sq.ft.  on  the  third  floor,  and  500  lb.  per  sq.ft.  on  the 
second  floor.     The  concrete  superstructure  is  supported 


would  meet  the  conditions.  After  investigating  the  ma 
ter  carefully  and  laying  out  the  general  design  of  a  floa; 
mg  piledriver,  Mr.  Scott  took  up  the  conditions  wii 
the  Bucyrus  Company  of  South  Milwaukee,  Wis.,  aii] 
this  company  contracted  to  design  and  build  the  piledri 
ing  machinery  to  be  used  in  connection  with  the  generi 
layout  and  hull  designed  by  Mr.  Scott. 

The  design  of  the  piledriver  and  of  the  entire  mee; 
anism,  in  fact,  was  controlled  entirely  by  the  cond 
tions  encountered.  The  minimum  depth  of  water  in  tl 
basin  alongside  the  pier  is  34  ft.  at  low  tide,  and  at  tl 
outer  end,  57  ft.  At  first,  it  appeared  necessary  to  u 
piles  ranging  from  70  to  90  ft.  long;  the  latter  pil 
would  have  weighed  approximately  30  tons  apiece.  Lat 
it  became  apparent  that  so  long  a  pile  was  not  necesBai 
and  a  77-ft.  pile  was  substituted  as  a  maximum  lengt 
These  conditions  fixed  the  height  of  the  leads,  which  a: 


Fig.  I.    Steel  Piledbiveb  with  Steam  Eammeb  fob  Halifax  Pobt  Wobk 

[Manufactured   by   the  Bucyrus   Co.] 


;il„,ul  76  I'l.  long  over  all,  lb 
70  Et.  above  the  base.  The 
\~  fastened  securely  to  a  vro> 
lone,  and    1  12   li.  deep.     I 


on  1800  reinforced-concrete  piles  24  in.  square,  and  rang- 
ing in  length  from  57  to  77  ft.  The  e  are  heavily  rein- 
forced with  eighi  tee]  rod  varying  in  diameter,  accord- 
i  of  the  pile,  from  l  in.  f<>  I '  \  in.  I  o 
order  to  handle  Buch  e  tremely  heavy  and  large  pile    ef 

feetively,    al leration  had  to  be  given  to  the  type 

of  piledriver,  particularly  as  the  bottom  al  the  site  was     of  which  provid 
hardp  i   il  ft.  in  thickness,  through         The  piles  for  Hi 

v.  hich  the  piles  had  to  be  driven  to  Bolid  roi  I  , 

Th(    '  ont  i."  toi    i"i    the    railwa"j    i  ompan} .   the    Nova 
Scotia  '  m  Co.,  Ltd.,  of  Sydney,  \'.  S.,  called  in 

W.  L  Scott,  Chief  Enginee:  of  Mu    en  .  Ltd.,  of  Mon 
l  real,  f  a  mai  hine  «  hii  li 


■  top  of  the  leads  being  abo 
driver,  of  steel  const  ructio 
den  bull  15  ft.  wide.  108  I 
i   older   lo  support    the  l« 


mechanism,  solid  timber  bulkheads  are  run  fore  and  al 

and    in   addition   there  me  several    transverse   trusses,  a 

nil   of  e\l  reinelv    rigid    colli  I 

pier   h  ere  de>  i-  ned    to  bo  drivi  D 

lusters  of  Btraight   piles  with  bracing  inclined  piles  i 

each  cluster.     These  inclined  piles  arc  on  n  batter  of  18 

and  hnd  to  he  driven  close  againsl   the  vertical  piles.    A 

several   interscetioli   points  they  are  handed  to  II pill 

li   win    extremely  desirable  that  cm  I f  the  du  tei 
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th  he  inclined  piles  as  well,  could  be  driven  without 
uin  ng  the  position  of  the  piledriver  hull  in  the  water, 
this  condition,  the  leads  are  designed  so  as  to 
;ve    transverse  motion  of  S  ft.  across  the  face  of  the 
ill,  fore-and-aft  motion  of  7  ft.,  and  a  transverse  slop- 
sition  to  an  angle  of  at  least  20°,  sufficient  in  all 
unpass  the  driving  of  a  whole  cluster  of  piles  with- 
>ving  the  piledriver  hull  from  the  position  to  which 
xed  by  the  spuds.     The  motions  of  the  driver  are 
shed  as  follows: 
§    drums  and  machinery  for  hoisting  the  piles  and 
miner  and  for  operating  the  stern  spud  are  driven 
ouble-cvlinder  12xl6-in.  engine.     All  this  machin- 
mounted  on  a  heavy  structural-steel  carriage,  so 
a  ed  as  to  be  moved  fore  and  aft.     This  carriage  is 
lounted  on  rollers  which  travel  fore  and  aft  on 
track.     The  whole   is  moved  by  means  of  a 
■k  ad-pinion   drive   from   the  main   engine,   the  rack 
rigidly  bolted  to  the  deck.     The  front  of  the  car- 
is  provided  with   two  transverse  heavy  structural- 
irders,  one  just  above  the  deck  level  and  the  other 
JO  ft.  higher,  running  across  the  leads.     These  two 
erse  girders  are  plainly  evident  in  Fig.  1.  The  up- 
(•der  carries  a  trunnion  bearing  which  supports  the 
of  the  leads.    The  lower  carries 
.ially    designed    crosshead,    at- 
to  the  leads  in  such  a  way  that 
ire   held    vertically    in    any    po- 


this  rope  which*  passes  over  a  sheave  at  the  top  of  the 
leads.  An  automatic  dog  locking  device  is  provided  at 
the  top  of  the  lead  to  carry  the  weight  of  the  hammer 
while  the  pile  is  being  placed  in  position,  with  also  an 
intermediate  stop  to  hold  the  hammer  when  the  driver  is 
not  in  use. 

The  steam  hammer  was  designed  and  built  by  the 
Union  Iron  'Works,  of  Hoboken,  X.  J.,  with  an  extremely 
large  double-acting  steam  piledriving  hammer,  so  far 
as  we  know,  the  largest  ever  constructed.  The  combined 


trunnion  bearing  on  the  upper 
and  the  crosshead  on  the  lower 
e  each  connected  to  independent 
shafts,  governed  by  an   8x8-in. 
-cylinder    engine.       These    two 
are   also   well   shown    in 
When  both  screws  are  in  gear 
the    engine,    the    leads    can    be 
transversely  across  the  lead  ear- 
In  nnler  to  swivel  the  leads  it 
-ary   to   drive  the  upper 
lower  screw  alone.     This  screw 
-  to  make  the  mechanism  fool- 
false  motion  on  the  part 
operator  can  turn  the  lead-  over. 
i  forward  spuds  hold  the  driver 
ition  when  in  action.  Each  spud 
lded  n  ith  an  independent  spud- 
Line,  which  raises  the  spud 
ip   the   driver    in    the   same  FlG. 

a  modern  dipper  dredge  is 
ed.  The  spud  machinery  is  placed  well  aft  of  the 
■chinery,  and  is  connected  with  the  spuds  by  wire 
•ading  over  the  top  and  bottom  of  each  -pud.  The 
■Dtrolling  the  movements  of  the  spud  engines  are 
an-ed  thai  the  engineer  from  his  position  in  the 
ft  leader  <  arriagc  has  full  cont  rol. 
uldition  to  the  load  carriage  itself,  each  corner  of 
of  the  hull  is  provided  with  a  Bteel  dei 
.•hieli  two  derricks  an  interbraced,  aa  shown  in  the 
I  derricks   arc    used    in    handling   the   piles, 

delivered   to  the  driver  loaded  o 
ire  lifted   toward  the  leads  by  the  derrick-,  and  a 

list    rope    is    then    1 ked    into   an    eye-bolt    set    into 

id  of  the  pile,  and    it    i-  swung  into  position    from 


View  of  Batteb  Pile  is  Leads  of  11  \t.ir\x  Purimmi; 


weight  of  the  hammer,  with  follower  ami  follower  c'uide 
is  approximately  1  I  tons.  The  diameter  of  the  cylinder 
is  1  I  in.:  stroke,  36  in.,  and  the  weight  of  the  ram  alone 
is  1000  lb.,  with  a  mean  effective  -team  pressure  in  the 
cylinder  of  80  lb.  per  sq.in.  The  hammer  is  rated  to 
develop  :!,!U(),00i)  ft. -lb.  per  min.,  when  it  is  striking 
80  blows  per  min. 

In  order  to  take  care  of  the  reinforcing  bars,  which 
;  roje  i  3  it.  beyond  the  end  <>(  the  piles,  the  hammer  is 
with  a   special  cap  which   passes  over  the  reinforce- 
ment bars  ami  bears  directly  on  the  concrete  on  the  top 

i  f  the  piles.  The  lead-  are  pro\  ided  u  Ml,  spei  ial  hammer 
nips,  by  means  of  which  the  hammer  when  hoisted  can 
l"   switched  in  and  out  ^\'  the  way  of  the  swinging  pile. 
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The  machine  was  originally  intended  to  drive  one  pile 
per  hour,  but  it  has  been  found  that  i(  can  handle  with 
ease  20  to  25  piles  in  a  10-hr.  working  day.  The  char- 
acter of  the  material  through  which  the  pile  is  being- 
driven  controls  the  capacity  considerably,  as  it  takes 
from  25  to  30  blows  of  the  hammer  to  drive  the  pile  one 
inch  into  the  hardpan  which  is  encountered.  In  actual 
practice,  however,  it  has  only  been  necessary  to  drive 
about  15  piles  a  day. 

The  pier  at  Halifax,  as  stated  above,  is  being  built  for 
the  Intercolonial  By.  John  Kennedy,  of  Montreal,  Can., 
is  Consulting  Engineer.  The  Xova  Scotia  Construction 
Co.,  Ltd.,  of  Sydney,  X.  S.,  is  the  contractor.  The  pile- 
driver  was  built  by  the-  Bucyrus  Co.,  with  the  advice  of 
W.  L.  Scott,  Chief  Engineer  of  Mussens,  Ltd. 

A   MetUhod    of  C^lc^laftlimM    Enadl 


FoirsffimEsis* 
By  E.  S.  M.  LovELACEf 

The  following  method  of  calculating  end  areas,  with- 
out the  reduction  of  elevations  or  the  plotting  of  cross- 
sections,  using  direct  the  notes  taken  in  the  field,  has 
been  devised  by  the  author. 

Referring  to  Figs.  1  and  2,  let  P0,  Pv  P2,  P3,  P4,  P5, 
be  any  polygonal  figures  and  OX  and  OY  any  two  lines 
at  right  angles  to  one  another ;  and  let  the  distances  alt 
a2,  (%  .  .  .  .  represent  the  horizontal  distances  of  the 
points  Px,  P2,  P3  .  .  .  from  the  vertical  lines  OY,  which 
m  the  examples  given  include  /'„  and  P5. 

Let  h0,  hu  /u,  A3  .  .  .  .  be  the  vertical  distances  of  the 
points  P0,  Pt,  P2,  P3  .  .  .  from  the  lines  OX  giving  the 
plus  (-J-)  sign  to  the  distances  below,  and  the  negative 
( — )  sign  to  the  distances  above  OX.  The  area  of  Fig. 
1  i-  equal  to  : 
y  [ax  (A,  —  A0)   +  "•   (/';  —  /',)   +  ('■,  </'-,  —  K)\ 

+  a,  (A,  —  As)] 
And  the  area  of  Fig.  2  is  equal  to: 


,:  I",  (A2  —  A0)  +  a,  (- 


h)  +  as  (— A4  —  h2) 

-  h.X\ 


y   [»i   (K  —  K)   —  a,.   (A,  +  /i,)   —  a,   (A4  +  h2) 
-  ",   (ft,  —  /',)  I 
In  wonl.-,  the  areas  of  the  polyons  /'„  l\,  I'...  I'-..  /'.„  Ps, 
iiniil  by  taking  one-half  of  the  algebraic  sum  of  the 
products  found   by  multiplying  consecutively  each  hori- 
zontal distance  ",.  a2,  «■■  ....  by  the  algebraic  dill' nee 

between  the  ordinates  of  the  points  coming  imi liately 

after  and   before  the  poinl   corresponding  to  the  given 
horizontal  di   tani  i  . 

Proof  of  the  for*  going  i    ea  il}  derived  by  drawing  the 
mtal  dotted  lines  A  /',.  /.'/'..  CP3,  PI',  and  the  diag- 
onal dotted  line    BPU  '  /'..  DP  . 

Then  tor  Fig.  I,  we  have  the  area  equal  to : 
y  a,  (h        h  \        y2  at  m;,       y  a,  (BA  +  APD) 

I;,  a,  BA  +  y2  <h  M'„  =  area  of  l-l\J\ 
+  y  "•■  iK  —  K)  ■-     !  1  "   '   '        V2  <h  (CB  +  BA) 
1..  „.  CB    l    '•■  a,  BA        area  of  '7.7',/' . 

!  .  „    <>,;       y2a    (DC    \    CB) 
.    DC    I    '■■  a    CB       area  oj  VCPJP 


+  V2  at  (AB  —  A3)  =  i/2  a4P,C  =  y  aA  (I'J)  +  ( 

=  y  <h  PSD  +  y  a4  DC  =  area  of  l\,DP3P\ 

the  sum  of  which  equals  the  area  of  P„  P1  1'2  P3  R\ 

For  Fig.  2,  the  proof  is  similar,  for  using  the  J 
( — )  signs  for  the  ordinates  (corresponding  to  a  fill  oj 
bankment),  the  same  analysis  may  be  made. 

To  adapt  the  method  to  fieldwork,  so  as  to  obtai  | 
areas  of  the  cross-sections  from  the  level  notes  direcB 
the  horizontal  line  OX  be  the  height  of  instrumenl 
the  line  OY  a  vertical  line  through  the  center  line.' 
ordinates  h0  h  t  !,.,  h ..  .  .  .  are  rod  readings  taken  aj 
rious  points  on  the  section,  and  the  horizontal  diet 
ox  a2  «3  .  .  .  .  are  the  corresponding  distances  rig. 
left  of  the  center  line.  The  areas  to  the  rigid  am 
of  the  center  line  are  calculated  separately  and  ai 
or,  of  course,  the  horizontal  distances  a;t  a.2  a3  .  . 
the  left  could  be  given  a  minus  sign,  and  the  resuf; 
eluded  in  the  general  formula. 

Thus  in  Fig.  3,  by  the  formula,  the  area  right 
=   y    [6.0 -(2.4  —  2.9)    +   13.0    (1.9  —  1.6)   + 

(8.8  —  2A)  +  10.0  (8.8  —  1.9)] 
=    y    [—6.0-0.5    +    13.0-0.3    +    20.4-6.4- 10.0 


area  left 

=  y  Is-" 


.1 


2.9)  +  12.5  (8.8  —  5.0) 
f-   10.0   (8.8  —  7.1)  ] 
=   y    [8.0-  t.2  +  12.5-3.8  +  10.0-1.7]  = 

Total  end  area  =  1 

In   working  out  these  areas  in  the   fieldbook.  tin 

readings  or  ordinates  can  usuallv  be  subtracted  men 


,, 


,     ,1     1,1.      b  nd  1 '  inada, 

1    1 1...  i.it.i  1   .1 


Km;.  2. 

and  their  differences  al  once  jotted  down  w i ( 1 1  the  |'i  I 
sign. 

In  ease  il  is  impossible  In  complete  the  section  « 
single  soiling  of  the  instrument,  that  is,  a  change  il 
II.  I.,  il  is  only  necessary  alter  setting  up  to  8n«l 
difference  between  Ihe  now  II.  I.  ami  the  old  Ft.  Ll 
the  rod  readings  corrected  and  referred  to  the  old  I  ' 
as  the  <)  \  line.  For  example,  in  fig.  I:  Find  or 
upper  side  of  the  section  the  difference  3.2  bet' 
103  54,   the  new    II.    I.,  and    100.31.   Ihe  oriirinal   I  ' 
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TABLE  II.       SOME   FIELD  NOTES  AND  END  AREA  CALCULATIONS 


P ^P3 

-60->i. 

JFr~-~-~- 

-Z25-- 

-10.0— >f 10.0 y^  Grade 91  JO 

R,  P*|P5  IP*      ^.^J 

Fig.  3. 

idings  reduced  are  — 1.4  and  — 2.2,  referred 

inal  II.  I.     On  the  lower  of  left-hand  side  of 

ction  the  new  H.  I,  93.92,  being  lower  than  100.34, 

riginal  H.  I.,  their  difference  6.4  must  lie  added  to 

TABLE  I.  SOME  OF  REDUCED  NOTES 


i: 


!.  or  F. 

B.S. 

H.I. 

F.S. 

1-12.6 

+0.2 

4.2 

100.34 
3.1         1.8 
8.8         15.5 

See  page  32 

-1   6 

0 

5  6 
G  0 

See  page  32 

Grade 


21.6        V.  2S  9,/ 
89.90 

GK) 

K  rod    reading   as   taken,  giving  a  reading  of  8.8, 
I  tn  the  original  II.  I. 

however,  there  are  a  number  of  consecutive  cross- 
it  requiring  changes  of  II.  I.,  it   is  better  to  < 
'tli<T  page  of  the  level  book,  under  their  r<  -••■■• 
the  rod   readings  as  taken,  and  then.    >n  the  mar- 
reduee  them  as  shown  above  with    reference 
il  [I.  I.     The  original  ero — ections  can 
ed    by    bringing  back    the   corrected    readings, 
notes  for  the  cross-section,  Fig.    I.  re- 
sulting end  area  would  then  be:  area  right 
[8.8   il.C—   1.2)   +    15.5   (—1.4  —  3.1)   -f  21.6 
S.9  t  KM    4-   i.|  ,    j_   io.O  (  10.4 

+  ■-'••.'  I ! 

•  '  2. (J         15.5-  1.5         21.fi-  3.8   4-  28.9-  11.8 
4-  10.0-  12.6]  1  16.15 

[8.0  (8.8         1.2)   -I-  12.4   i  KM         5.6) 

10.0  I  10.4         8.8)  | 
[6.0-  I.fi  iv.l  •  1.8     i     10.0-  L.6]  51.56 


H.I.  to 
grade  Calculations,  remarks 

Road  bed  20  ft.  esc.  16  ft.  bank 
—6  0.0  5  +  13  0.0  3+20.4.  6.4+1O.0,  6.9 


+S.0,  4.2+12.5,  3  8+10.0,  1.7 

2 
—S.O.  0.8+15.5.  3.5  +  10.0.3.7 

2 

+6  0,2.2+11.0,  2  3+10.0,  0.7 
2 
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End  areas 
Excavation  Embankment 


-7.0,  1.2—10  4.  2   4— S  0,  1    6 


+9.0,  2 . 6— 16.1,5  0—80,  5  4 


On  rock  40  ft.  right  of  42 
-9  0,  1.6 — 12  5,  4.0—8.0.  3.0 


+5.0,  1.9+10.0.  1.8—17.7,  6.5— SO,  6. 


Original  H.I.YlOO.34      ~~~ '"^?l-$ 
K     *  If. If -x-lf s> 


Fig.  4. 

These  and  further  explanations  are  published  by  the 
author  in  an  eight-page  booklet  designed  to  be  bound  in 
the  back  of  an  ordinary  fieldbook. 


I  area 


197.1  l 


ftlimgl  Slop©  S&gil&es 
By  Sam  M.  Sutherland* 

In  looking  over  some  back  numbers  of  Engineering 
News,  I  found  a  description  of  an  improved  method  of 
Betting  mit  batter  pegs  for  the  top  edge  of  a  cutting  in 
sloping  ground.  It  is  rather  a  troublesome  operation  to 
place  a  peg  at  the  exact  intersection  of  the  battel 
and  of  the  natural  surface,  so  a  method  used  here  thai 
I  have  never  seen  described  anywhere  may  be  of  inter- 
est to  your  readers. 

Instead   of  marking  the   line   where   the  batter   slope 
cuts  the  natural  surface,  a  stake  about   18  in.  or  2  ft.  in 
length  is  driven  a  short  distance  back  from   thi 
batter,  and  at  a  whole  number  of  feel   measured  horizon- 
tally from  tlie  fool  of  batter.  The  face  of  the  stake  toward 
utting  is  roughly  dressed  with  a   tomahawk,  and  a 
horizontal   pencil   line  is  drawn  where  the  plane  of  the 
!   iiit-  the  stake.     Under  the  line,  a  vertical  arrow 
i-  drawn  to  distinguish  it.  and  the  stake  is  marked  "top 
ter." 

The  center  line  chainage  is  usually  written  on  the 
Make.  In  scooping  out  tlie  e\ca\  at  inn  roughly,  the  ac- 
tual edge  can  be  marked  well  e igh  by  the  workman 

with  a   fool   rule:  for  trimming  the  corner  of  the  tem- 
plate is  placed  on  the  pencil  line. 

For  example,  an  excavation  has  to  be  set  oul  with  a 
bottom  width  of  10  ft.  at   R.  I..  |  Reduced  Level  of  sub- 

'Dandenong-,  Victoria,  Australia, 
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grade)  92G.G4  ft.  and  with  side  slopes  of  1  on  1.  The 
level  reading  is  3.14  ft.  mi  a  benchmark  whose  reduced 
level  is  931.25  ft.,  giving  R.  L.  of  collimation  line  = 
934.39 ;  and  the  height  of  the  collimation  line  above 
bottom  of  the  excavation  =  934.39  —  926.64  =  7.75  ft. 
Then  at  5  ft.  left  of  center  peg  the  reading  of  staff  held  on 
batter  would  be  7.75  ft. ;  at  6  ft.  left  of  center  peg  read- 
ing of  staff,  6.75  ft. ;  at  7  ft.  left  of  center  peg  reading  of 
staff,  5.75  it.;  at  8  ft.  left  of  center  peg  reading  of  staff, 
■1.7:.  ft. 

\SiaAe  marked  "Top  of  Bcrtfer  " 

<-Pencil  Line 

^Center  Line  Feg 

k— -5'— -  *" -s'- ^  ens.news 

.'.ustiulian  Method  of  Settixg  Slope  Stakes 

The  staff  is  first  held  at  7  ft.  left  of  the  center  peg 
and  the  reading  is  5. lit ;  the  staff  is  then  moved  a 
foot  further  from  the  center  peg  as  a  second  trial  and 
the  reading  is  about  5.27;  a  stake  is  driven  here  at 
8  ft.  left  of  ("liter  peg.  then  the  staff  is  held  against 
the  face  of  stake  and  moved  slowly  up  until  the  read- 
ing is  1.75.  A  pencil  line  is  ruled  across  the  stake  at 
the  bottom  of  the  staff,  thus  marking  the  intersec- 
tion of  the  plane  of  the  batter  slope  with  the  stake. 

Batters  can  be  set  out  very  quickly  by  this  method. 
and  it  has  lb'1  advantage  that  the  stakes  are  clear  of  the 
excavation  and  ueed  not  be  disturbed;  and  the  finished 
excavation  can  be  easily  checked.  The  stakes  are  also 
very  convenient  for  picking  up  rough  chainages  after 
the  (enter  line  pegs  are  destroyed. 


Experimental      I'nvement      of      Smnll      Wood      Blocks — Last 

i:. it  :i    strip  of   100    ft.   oi    experimental    paving   was   put   down 

on    one    of    tl  tl  it    streets    of    Tacoma,    Wash.,    using 

ei     oted    wood    blocks   only,    l  7k    in.    wide,    2    in.   deep   and    ::7h 

in.    long.      All    blocks    were    surfaced    on    one    side    and    one 

to    ii.    i     .i  i  hi.  a- 1.. us.    and    are    •  •('     Douglas     fir.       The 

ed     i.    retort      •.■■  ith   approx  imately   l  n   lb.   per 

i    i.     oil.      It    is   i"    the   treatment    that    the   chief 

advantage   le  claimed   foi    the  small   l> locks,  for  excellent  pen- 
on     villi. .nt     .■...    si    e    treatment    and    a     uniformity    of 
obtained   more   easily  than   with  blocks  of  standard 

'I'll.  .  n     laid    "a    • ii  ete    base,    14%    ft.    wide, 

i     pan    m    "'    .in-,    i. in. i.     'ft i.. 

mO.     four    Si  •  I h      "  >     I  '       I'"      . 

an   follow*: 

(1)         Blocks     laid     with  I        I     hi       iii'l.:;     '"     Hi'' 

in  ,    oi  bioi      i"  ol  'ii   Join!   .    blocka 

i  a  mmed 

i    i  'i     i    ■ r  67'      to  "ii  "."I" 

,,,,  :,    ;  mmed  tight    mid   joints   bt  ol  i  n 

"I,    t 

I ". ,      Bloi  ks  laid  cu   hlon    made   of   one    i    of 

t   to   three   i  read   dry ; 

parallel  to  thi  nbroken 

'"i  b 

i|,'  is     in      S.'.d  i 

.i    to  1      '      part      ""i      rout 

"Mil. 

An   Inapei  Hon   ..f   i  he    p 

oi     lect  i"" 
In     i.i...  ki    «  ■  ' 

'  i"  '  ■     »  if   

were    In   ex 


The  blocks  were  furnished  and  laid  by  the  creosli 
department  of  the  St.  Paul  &  Tacoma  Lumber  Co.,  on  I 
application  for  permission  to  do  so  as  a  part  of  an  aspl 
paving  contract  which  was  under  construction.  The  luj 
company  gave  the  city  of  Tacoma  an  agreement  to  rei. 
the  blocks  with  asphalt  when  so  ordered.  The  workl 
under  the  direction  of  R.  H.  Wegener  from  the  creost 
department  of  this  company.  [From  F.  H.  Cushman,  Asi[ 
Engineer,    Department    of    Public    Works,    Tacoma,    Washi 

Strength  of  lian.l  ami  Spiral  Hooping — A  reinforced 
crete  pile  at  White  Plains,  N.  Y.,  which  was  driven  to[ 
hut  on  the  engineer's  request  was  further  driven,  en 
near  the  top  in  the  manner  shown  by  the  view  herej 
The  head  of  the  pile  had  band  reinforcement,  lxy8-in.  11 
2  in.  on  centers;  just  helow  the  reinforcement  was  ? 
spiraling,  laid  "close,"  i.e.,  about  %-in.  to  1-in.  on  cei 
The  spiraled  hooping  broke,  as  the  view  shows,  while 
hand  hooping  stood  up.  The  Cummings  Structural  Con 
Co.,  Pittsburgh,  Penn.,  who  supplied  the  view,  give  tht 
lief  that  this  occurrence  demonstrates  band  hooping  t 
superior  to  spiral  hooping.  other  deductions  are  posi 
however,  and  there  is  opportunity  for  interesting  specul; 
on    this  case   of  crushing. 


Spinal  Hoorixo  of  Rkixkohcicd-I'oxcuktk  Pile.  Bi 

BY    <)\  i:i;ih;i\  I  \i 

Removing;  n  Relnforceil-Concrete  llililu.-  Pier  nith 
■inutile-  In  the  removal  by  blasting  of  a  reinforccd-COW 
bridge  pier  :i7  ft.  long,  Si)  ft.  wide  at  one  end  and  17  ft  I 
at  llir  other  and  Hi  ft.  tliirk.  which  had  fallen  over  Oil 
si,]"  and  was  blocking  a  river  Channel  in  Indiana,  tho  d: 
mite  was  placed  In  a  rather  unusual  manner,  In  half-Dtl 
market  baskets  mud  was  laid  on  the  bottom  and  sldai 
namite   was   then   placed   on    the   bottom   mud   and   . 

i mud.      The   baskets    were    then    lowered    a  calnsl    the 

crete  pier  and  the  dynamite  discharged.  This  method 
successful  In  pulverizing  the  concrete  so  that  pllt  COUl 
driven  through  it.  and  new  piers  construct". I  mi  tin  sit 
ii,.    old    om 

\   Solution   of  Hie   K  It  .--»l,  „  ,„  ,1    If, -Truck    I'rolllrm       I 

Its     of     "I    ii  ■• ill".     News"     Of     "  '      ".H  N     ago     «  ill     I 

rare-track    surveying     problems    were    then    ,|itlte    live    I* 

In    spit"    of    laws    adverse     to     tin-    sporting     fraternity,    h 

M s   to  so ni"  extent;   and  i  invcyors  are  still  » 

■i.'ii.iii'.    .all". I    upon   to    lay    ..ni    link:;       |.'or   the  bfi 

.a    tin     .    anil    for   surveyors    who  are    Inlir.  sled    In     u 
ivny,    wi     ..ii  ■  i     i    solution    ol    ii    iucc-trncl<    problem    bj    R« 
C    Tl profi       ol    "i    mall titles    and    engli ting  at 

Cltadt  i.  Charlt  eton,  s.  <\ 

The   in  old.    i  .ml   a    I,  i ,  "  i  I I    race  course,  c 

I    "i    an     i"     n I.      ni. I    lu.i    Intm-i  .  .  lim     i 

n le  of  tho  arc,   maj    be  solved   gruphlcullj    by  tho  in 
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a  cycloid  and  a  conchoid.  The  conditions  require 
alf  the  arc  shall  be  equal  to  the  tangent  of  the  sup- 
■  half  the  angle  of  the  arc.  The  half  arc  must  be 
an  a  quadrant  to  be  equal  to  a  tangent;  therefore. 
.  radius  and  angle  of  the  arc  we  must  find  the  ln- 
of  the  cycloid  and  the  conchoid  (the  point  P  in  the 
•ing  figure),  whose  pole  is  at  O',  and  whose  equa- 
-   r  (sec  9>  1),  the  polar  axis  being  O'O  and  9>   - 


O'P  to  intersection  with  a  line  parallel  to  the  base 
cloid  and  at  a  distance  r  above  it.  This  gives  C,  the 
:   the   arc,    making    the   arc    PM    =    tan    OM    =    O'T    - 

ngle  whose  arc  is  equal  in  length  to  the  tangent  of 
fcment  is  11G°  14',  to  the  nearest  minute,  and  OM  - 
.„-,  ,•    =    r  tan   63°    46'    =    r  arc  116°   14'.     Hence   r    - 

■   approximately    one-half    the    tangent,    so    the   radius 

Btermined    for   any   desired   length    of 
or  arc. 

may  also  be  found  by   plotting 
:    y    =    H,    and    the    locus    of    y    tan 
—  tan  «.  the  intersection  of  the 
116°   14'. 

||„,|- rated     Percussion     Drill — A     new 

|    hand-operated    percussion   drill 

nanying    illustration. 

]•  sh.it  t    and    pinion    D  and    the   spider   E 

l-e,  two  tool-steel    hummers    F  swing  out 

I    for.  e,    and    al       m  h    revolution 

the  end   of  the  drill  rod,  the  force  of  the 

Ithrowtng    the    hammer    back    so    that    it 

Clear   ol    the    rod   and    thi  n    sw  ings   out 

..,-    another    blow     on    the    next 

,,...,      The    gear    ratio   is   1  :  ■;  '  ,  .   so   that 

hammers    there    are    about     13 

di  'li    for   ■  ach   revolutl E   the 

ii    run    it    at   75    (or 

evolutions   per    mill.,   and    as   the   force 
■   hi  iws    varies    with    the    speed,    hi     •  an 
te  the  work  of  the  drill  very  closely. 
made    in    two    sizes,    one 
In.    drills,    and    tin 
to    i  i,    ,,,     ,1.  .lis        Vn    extension 
,    ,l    to   the    handle   t..    brae     I  hi 
illng    or   betw.  en    bi 
it  cannol    be   held    up  to  its   work    ■  on 

rator       The    machine    has 

Lamed    the    "lirilhamm.  r."    and    is    made    by    the    Orr    & 
tt   Hardware   Co  .   of   Chli 

•Imilar  drill    in  whin,  the  blow  was  dellv.  red  by  springs, 
Issue    of    Nov.    21.    1912.    1».    961. 

vlnu    I '.-In    Field    Ulvets.    I  ..|..Knl.le    Building      The     Held 

,1.1, lower  s.-v Equttabl,    Build 

very   largely   in  '<''     " "' 

I,  Up  ,.,    tboui    I'   lias  been  found   thai    to  drh 

ffully    the   largest    obtainable    pneumatic    hammers 

up    l»    HO    lb     must    be    used. 

I  ,      ||    |8    important     that    the    point    of    the    rivet    be    no 

I    lnan    (1|,     .|(1Il]     Undei    tin     head,   and    In   some   eases   the 

led   ..i    the    poln,    bj    dlppln      Into    ■-.  itei 


In  the  early  stages  of  the  work,  a  rather  heavy  percentagi 
of  rivets  was  condemned  by  the  inspector,  in  some  cases  be- 
cause not  enough  stock  had  been  left  for  the  heading  up. 
\s  these  rivets  are  now  being  used,  a  length  of  2%  in.  is 
allowed  over  the  grip  to  form  the  head  and  to  supply  metal 
for  the  upset.  This  allowance  is  somewhat  excessive,  but  it 
gives  a  safe  margin  to  allow  for  any  overrun  in  the  size  of 
hole,  etc. 

Practically  all  the  field-connection  holes  are  reamed  out 
after  assembling,  in  spite  of  the  fact  that  they  are  already 
drilled  holes.  The  reaming  insures  a  perfec  match  and 
guards  against  difficulty   in   entering  the   hot   rn  et. 

The  hammers  used  are  long-stroke  Boyer  and  Ingersoll- 
Iland    PVmxS-in.    hammers. 

The  experience  of  the  riveting  gangs  of  the  Thompson- 
Starrett  Co.  as  stated  by  the  boss  of  riveters,  is  that  about 
50%  more  %-in.  rivets,  or  about  75',  more  -i-in.  rivets  could 
be  driven  in  the  time  required  for  a  given  number  of  Us -in. 
rivets.  This,  as  will  be  seen,  means  that  thi  lMi-in.  rivets  do 
not  cost  more   per  sq.in.  to   drive   tnan   rivets   of  smaller  size. 

New  Stadia  Circle  for  Transits  and  Alidades— A  new  de- 
vice to  shorten  stadia  work  has  recently  been  put  on  the 
market,  consisting  of  a  modification  of  a  regular  transit  or 
alidade  circle,  in  which  the  degree  graduations  on  two 
diametrically  opposite  segments  are  replaced  by  special 
graduations,  which  give  directly  the  percentage  to  be  applied 
to  the  observed  stadia  distance  to  obtain  the  true  distance 
and  the  difference  in  elevation.  An  arc  for  measuring  verti- 
cal angles,  with  a  vernier  between  the  legs  of  the  left-band 
standard,  is  the  same  as  an  ordinary  transit  arc.  For 
about  60°  on  either  side  of  the  horizontal  diameter  of  th« 
vertical  circle  are  the  special  stadia  percentage  graduations, 
with  indexes  on  the  right  and  left.  On  the  left-hand  index 
marked  HOR.  is  read  the  percentage  factor  to  be  applied  to 
he  observed  stadia  distance  by  rod  intercep  to  obtain  the 
correct  horizontal  distance.  On  the  right-hand  index  marked 
VERT,  is  read  the  percentage  factor  to  be  applied  to  ob- 
tain the   difference  in   elevation. 

For   instance,    suppose    the    observed    stadia    distance  to   be 
500    ft.    and    the   HOR.    index    reading    0.97    and    the  VERT    in- 
dex reading  0.17.     The  true  horizontal   distance  is  oOO  X  0.97  - 
4S5    ft  ;    and    the    vertical    difference    in    elevation 
is  500    X   0.17    =   S5  ft.     The  manufacturer  rlai     s 
an  accuracy   of  0.05,   which    in   500   ft    is   0.25    ft., 
in   distance:    and    0.02    in    elevation,    or    in    ECO    It. 
an    error    of    0.10    ft.      By    the    method    of    least 
squares    the    average    error    in 
reading  has  been  computed  as. 
horizontal    ±0.09.   and    vertical 
±0.07.      This   device    is    manu- 
,,  tured    by    Keuffel    &    Es  •■  i 
Co.,     Hoboken.     N.     J.,     and     is 
known  as  the   "K.   &    B.   Stadia 
Circle." 


II  (\|,  (In  ttATBD    I'll;.  I  SS10N    Dwl  i. 
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An  Improvised  Ink-Bottle  Holder — An  ingenious  New  York 
draftsman  has  discovered  that  a  l^-in.  steam-pipe  floor-plate 
makes  an  ideal  holder  for  a  standard-size  drawing  bottle. 
The  thread  in  the  floor-plate  is  tapered  slightly,  so  that  the 
bottle  does  not  go  clear  through,  but  is  wedged  in  such  a 
way  that  the  bottle  sticks  so  tightly  that  the  plate  can  be 
lifted  by  taking  hold  of  the  bottle.  The  floor-plate  illus- 
trated is  a  standard  pipe  fitting  made  by  the  Nason  Manu- 
facturing Co.,   71   Fulton   St.,   New  York   City. 


A\   Improvised   Ixk-Bottle  Holder 

Dismantling    the    Kingsbrldge    Armory    Erection    Travelers 

— The  removal  of  the  two  large  two-boom  timber  derrick- 
towers  used  for  erecting  the  steelwork  of  the  Kingsbridge 
Armory  ("Eng.  News,"  Jan.  22)  constitutes  quite  a  task.  All 
the  heavy  steelwork  has  been  erected  so  that  the  big  trav- 
elers are  no  longer  required.  Each  is  91  ft.  high.  60x60  ft.  in 
plan  and  equipped  with  two  separately  operated  derricks. 
The  framing  is  all  12xl2-in.  timbers,  except  the  front  14x14- 
in.  corner  posts,  which  carry  the  derricks.  One  traveler  was 
taken  down  during  the  week  of  Apr.  20;  the  demolition  of  the 
other   commenced   on    May   1. 

In  dismantling  a  traveler,  one  of  the  derricks  on  the  top 
lowered  the  other  to  the  ground.  A  jinnywinch  was  then  in- 
st;i ll.d  in  its  place  and  lowered  the  second  derrick.  A  Kin- 
pole  was  set  on  the  lower  chords  of  the  last  two  arch  trusses 
and  proceeded  to  take  down  the  flaming.  When  low  enough. 
the  traveler  was  pulled  under  the  trusses  to  which  blocks  and 
falls   were   fastened.      The    work   then   went   forward   rapidly. 

\    Socketed    Connection    for   Steel    l-Ilenms — A   rivetless   con- 
nection for  steel  I-beams,  devised  by  Wesley  Wait,  Newburgh, 
N.    v.,   wis  the   subject    of   a    test  in   the   Columbia  Universitj 
eci  ntlj        Pig      1    shows    the    principle    of 
uctlon  of  the  joint.     The  horizontal  member  or  cap  has 
lotted   to  lit   .i   tapered   notch  cut  in  the  top  of  the 
p0  i   in  nni    of  thi    web  (removing   a   length  of  the  web);  and 
the  Joint  Is  made  by  slipping    the   cap   into   the   notch    In   the 
post.     The   bent   tested   Is  shown   by   the  view   FIgr.  2.     it  was 
,i    [hi     ii'. i'  hi  a    n  ere    nol    tapered,    or 
only    slightly    tapered,    ae    thi     picture    shows.      Loads    up    to 
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Pig.  2.     Test  Bents  with  the  Wait  Joint 

45.000  lb.  were  applied  (by  loading  blocks  at  the  quari. 
points  of  the  cap),  and  no  weakness  of  the  connection  n 
evident,  although  the  yield-point  of  the  cap-beams  w 

The  joint  is   thought  to  have  possibilities  for  use  in  s 
mine  sets,   particularly  on  account  of  the  quickness  and  >■ 
of  connecting  up. 

Steel  Bridges  Erected  Without  Shop  Paint — The  Pi 
burgh  &  Lake  Erie  Ry.  in  some  new  bridge  construction! 
Youngstown,  O.,  specified  that  no  shop  paint  or  oil  be  I 
on.  The  first  paint  is  applied  after  erection,  scraping  i 
steel  clean  before  painting.  The  object  is  to  allow  the  rl 
scale  to  loosen  by  rusting,  and  thus  get  the  paint  applied  , 
the  steel  itself. 

An  Electrically  Operated  Portable  Wagon  Loader  of 
bucket  conveyor  type  is  illustrated  herewith.  No  small  sa 
line  engine  has  yet  been  found  which  is  dependable  enoi 
to  give  constant  service  with  the  kind  of  labor  ordinal 
available  for  operating  the  loader,  so  the  use  of  the  Ioai 
shown  is  confined  to  yards  or  to  city  work  where  elect 
current,  either  direct  or  alternating,  is  to  be  had.  The  mo 
is    7%    hp.    inclosed    in   a   dust-proof   casing. 

"When    not    in    use    and    when    being    moved    from 
place  the  loader  is  tipped  down  so  as  to  rest  on  the  bottom 
the   trapezoidal  frame  containing  the  motor.     When 
as    shown    the    conveyor    buckets    are    moved    into    tl 
material    by    sliding    on    the    channel    frame    of    the    ear:. 
by  means  of  a  hand  lever  working  a  pawl  and  ratchet.    Thi 
is  3  ft.  of  this  movement. 


IT  J 'i.    I    I  ! 
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:  m  all  indications  the  present  season  is  to  witness  a 

development  in  the  use  of  motor  omnibuses 

importation  in  country  districts  and  also  in  city 

-.     Applications  for  franchises  to  operate  omnibus 

j  re  made  to  the  Public  Utility  Commissions  of  many 

at  almost  every  meeting.     In  Xew  York  City,  the 

uions  made  a  year  ago  for  motor  omnibus  fran- 

tin  the  Borough  of  Manhattan  have  never  been  acted 

iv  the  Board  of  Estimate  and  are  still  pending.  Ee- 

I  the  Hillside  Transportation   Co.   has   applied  for 

to  operate  four  routes  in  the  Long  Island  sub- 

jif  Xew  York  City,  having  a  total  extent  of  about 

es.    The  Chief  of  the  Bureau  of  Franchises.  Harry 

.   has  recommended   that    the    franchises    be 

d  on  condition  that  they  may  be  revoked  at  any 

TIr  urges  that  the  city  cannot  fail  to  learn  some- 

I  of  the  effect  of  the  operation  of  motor  busses  on 

es  and  of  the  capabilities,  efficiency  and  value 

asportation  service  of  different  types  of  the  motor 

Fhe  i  ompany  has  already  ordered  six  vehicles,  which 

■  delivered  next  month.     The  possible  development 

unibus  service  was  discussed  at  length  in  an 

ial  in  our  issue  of  Xov.  20,  1913.     Such  motor 

uses  are  already  running  in  some  of  the  Xew  Jer- 

burbs  of  Xew  York  City  and  there  is  every  reason 

svith  reasonable  cooperation  on   the  part  of 

ipal    officials,    that  their  use   will   rapidly   extend. 

A  liloinffieirae  Hodl 

i-  of  Exgixeeeixg  Xkws  have  never  laid 
to  infallibility;  they  are  willing  to  admit  complete 
in*  *•  of  a  number  of  things  and  proneness  to  error 
lew  more.  But  as  concerns  knowledge  of  the  Pan- 
anal  they  have  hitherto  regarded  themselves  rather 
.-.  For  fifteen  years  they  have  followed  with  sleuth- 
iCTBistence  the  progress  of  thai  great  work  from  its 
'ion.     Almost  weekly   they  have  recorded    in 

me  item  regarding  the  construction  now  fas! 
aching  completion  on  the  Tsthmus.  If  a  high  mark 
i  examination  on  the  Panama  Canal  had  1 n  a  re- 

Iment  for  the  job  of  Governor  of  the  Zone,  they 
thave  run  ( 'ol.  ( loethals  a  close  race  for  the  appoint- 

is  consciousness  of  complete  knowledge  ia  rudely 
;red  by  the  mistake  in  lasl  week's  issue  which  cred- 
be  new  Hamburg-American  liner  "Yaterland"  with 

tl iilj  \c  -c|  unable  to  pass  (he  Panama  locks  be- 

100-ft.  beam.  As  the  editors  now  realize  onlj 

and  as  many  attentive  readers  have  promptly 

Bed  them,  the  Panama  locks  have  a  clear  width  of 

L,  and  the  "Vatcrland"  could  pas-  freely  from  Colon 

.  if  by  any  chance  -m  h  an   unexpected  vo 
required  of  her. 

t'd   lanse  of  memory    is   responsible   for  the 


error,  which  is  not  an  excuse  but  an  explanation,  and 
while  the  editors  are  sorry  to  have  spread  abroad  misin- 
formation, it  has  doubtless  done  them  good  to  realize 
anew  the  truth  of  the  ancient  maxim  that  it  is  human  to 
err. 


Begularly  every  few  years  the  United  States  Army 
Engineers  in  charge  of  the  harbors  and  rivers  around 
Mew  York  City  recommend  to  their  lay  superiors  in  th? 
Department  of  War  at  Washington  that  the  encroach 
ment  of  steamship  piers  upon  the  navigation  channel  of 
the  Xorth  Biver  be  finally  and  definitely  restricted.  From 
time  to  time  there  has  appeared  at  the  head  of  the  De- 
partment a  man  who  could  recognize  the  authority  with 
which  these  engineers  spoke,  and  who  upheld  them  in 
their  locally  unpopular  campaign.  But  invariably  the 
pressure  brought  to  bear  upon  the  Department  by  the 
business  and  political  influence  of  Xew  York  City  has 
resulted  in  a  so  called  "temporary"  permission  to  extend 
the  piers  a  hundred  or  more  feet  out  into  the  steadily 
narrowing  channel. 

Up  to  the  present  time,  these  "temporary"  permits 
have  not  differed  in  any  way  from  a  permanent  permit ; 
that  is,  they  still  exist  and  there  seems  to  be  no  effoil 
being  made  to  end  their  existence,  and  the  direct  and 
flagrant  opposition  to  all  sane  engineering  advice,  in 
which  the  steamship  and  political  authorities  in  Xew 
York  City  persist,  has  been  eminently  successful. 

The  fairway  in  the  Xorth  Biver  opposite  the  piers  of 
the  Hamburg-American  Line  in  Hohoken  was  given  in 
1911  as  something  ,,ver  3-300  ft.  Since  that  time,  piers 
on  either  side  of  the  river  have  been  extended  100  ft. 
each  so  that  the  fairway  is  now  about  3300  ft.  An  inves- 
tigation prioT  to  1911  showed  that  the  steamships  of  that 
day  maneuvering  to  enter  the  slips  between  the  piers  re- 
quired a  minimum  of  1300  ft.  Since  that  time,  the 
transatlantic  ships  have  increased  in  length  nearly  200 
ft.,  so  it  is  fair  to  assume  that  the  required  fairwaj  for 
Ihe  ships,  which  probably  increased  at  a  greater  ratio 
than  the  increase  in  length,  is  at  least  1600  ft.  Obviously, 
under  these  conditions,  two  of  the  large  ships  on  oppo- 
site sides  of  the  river  conld  not  maneuver  at  the  same 
time  without  serious  danger  to  themselves. 

In  the  opposition  to  the  increase  in  length  of  piers. 
however,  the  port  engineers  did  not  so  much  consider  the 
possibility  of  danger  to  the  maneuvering  large  vessels, 
because  it  can  be  arranged  that  two  such  ships  need  out 
enter  the  piers  at  the  same  time;  but  they  did  consider 
the  possibility  of  danger  to  the  many  other  craft  which 
ply  the  waters  of  the  North  River.  Every  foot  which  is 
decreased  from  the  fairway  from  pierhead  to  pierhead 
Willis  a  percentage  of  danger  to  the  river  traffic. 

The  truth  of  this  conclusion  could  uol  have  been  more 
definitely  exemplified  than  il  was  a  week  ago,  when  the 
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Lvuge  liner  "Vaterland"  was  warped  into  its  berth  at 
Hoboken  for  the  first  time.  As  noted  in  our  news  col- 
imms,  for  four  hours  a  large  fleet  of  powerful  tugs  pulled 
and  pushed  the  58,000-ton  bulk  in  an  almost  vain  effort 
to  turn  its  bow  into  the  slip  beside  the  recently  extended 
pier  at  Hoboken.  Only  by  the  narrowest  margin  were 
several  serious  accidents  avoided.  Tugs  with  tows  were 
hardly  dragged  out  of  the  way  of  the  tide  and  current- 
drawn  liner,  and  at  one  time  a  heavily  laden  ferry  boat 
just  avoided  being  crushed  between  the  steamship  and  the 
adjacent  pier. 

The  difficulties  or  maneuvering  so  large  a  vessel  were, 
if  anything,  more  clearly  shown  by  the  behavior  of  the 
'•Vaterland"  in  leaving  Xew  York  on  May  2G,  as  also 
reported  in  our  news  columns.  The  3300-ft.  fairway 
was  only  just  sufficient  to  permit  her  turning,  and  that 
on  a  slack  tide. 

The  local  authorities,  influenced  by  a  ridiculous  fear 
that  the  steamship  companies  may  abandon  Xew  York 
for  some  other  port,  have  up  to  the  present  time  indi- 
rectly, at  least,  opposed  a  permanent  restriction  of  the 
fairway;  but  the  experience  of  this  maiden  voyage  of  the 
"'Vaterland"  should  convince  them  that  expenditures  to 
i  ove  the  pierhead  line  shoreward  are  imperative.  It  is 
th  ■  height  of  absurdity  that  the  normal  traffic  of  the  bar- 
bur  of  Xew  York  City,  the  traffic  which  brings  in  possibly 
'.u)1',  of  the  commerce  to  the  city,  should  be  held  up  for 
1.  mis  and  subjected  to  very  serious  danger  for  the  occa- 
sional record-breaker  whose  value  to  the  city  is  largely  in 
the  advertising  it  gives. 

y. 

A   year  ago,   in  our   issues  of  June   5   and  June   12, 

1913,    we    described    the    Westchester    Ry.,    a   high-speed 

electric   suburban   line,   26   miles  long,  completed  in  the 

early  part  <  f   1913  at  the  northern   part  of  Xew   York 

.     I. ,i-i  week  this  railway  came  into  national  promi- 

■  ■  through  the  revelations  of  ex-President   Chas.   S. 

Mellen,  of  the  Xew  York,  New  Haven  &  Hartford  U.K., 

rning  the  taking  over  of  lids  enterprise  by  th"  .'-<  a 

impany.    The  facts,  as  stated  by  Mr.  Mellen  in 

i  imony  before  the   I  nterstate  <  lommerce  <  lommis- 

sion    are    briefly    a-    follow-:     There    had    long    I u    twe 

rival   railway   projects   in   the   territory  adjacenl   to   tin 

II. i  mi    railway  line    in    northern    New    York,  one 

known  as   the   We  tchester,  and   another  known   a-   the 

mi-.     Mr.    Mellen    had   always   regarded   these 

Bchem<    .  in  the  aai  are  of  Btrikes,  thai  is  to 

of  Bchemes  win.  h  '.'."re  projected  by  those  promoting 

,,,  (ritb  ;  ntually  bought 

o/T  by  the  New  II. i  en   l  on  pan^ .   Bailwaj    finam  ial 

of  jusl     uch  enterpri  e  , 

Mr.  Melli  i  ailwaj    projects  as 

ling  in  which  the  isew  Haven  Co.  ought  to  tab    an* 

1 1  ,  Thoi  ne,  b  prominent   New 

l  .died  upon   \l  r.    Ml  lien  and  told  him   that 

I    orne,  had  gained  i  ontrol  of  both  tl :ompet  ing 

i  ,i  Mi  Hen  to  take  up  the  matter  of  their 
purchase  with  the  din  c\  STew  Haven  Co 

rtly  afterward  the  lati   -1  P.   Horgi I I ' 

Haven  t  rectors'  i ting 

that  a  committee  of  rl  i    appointed 

the  purchfl  rom   \|i    Thome,     Wor 

rod  one  other  dire*  toi 


pointed  as  such  a  committee.  The  utmost  value 
scnted  by  both  projects  at  that  time  «;i-  numbly  S 
000.  Very  little  construction  bad  been  done,  butij. 
valuable  real  estate  and  rights-of-way  bad  been  ace* 
After  a  year  or  more  Mr.  Morgan  reported  for  thifH 
mittee  that  they  had  expended  something  over  $lll 
000  of  the  Xew  Haven's  money  in  acquiring  the  If 
<  hester  and  Port  Chester  enterprises.  As  to  ho  § 
money  was  spent,  or  who  received  it,  Mr.  Mellei  it 
fessed   total   ignorance. 

This  was  by  no  means  the  worst,  however,  for  f I 
ing  the  purchase  of  the  franchise,  rights-of-way,  ei 
this  enormous  figure,  the  Xew  Haven  CompanyB 
ceeded  to  construct  the  road.  A  length  of  26  mib i; 
been  completed  and  put  in  operation,  and  is,  vi 
doubt,  one  of  the  most  expensive,  not  to  say  extravM 
pieces  of  railway  construction,  in  the  country,  if  t  \ 
the  world.  According  to  Mr.  Mellen's  statement,  iw 
resents  a  total  investment  by  the  Xew  Haven  of  m 
$35,000,000.  As  illustrating  the  folly  of  the  enteil 
Mr.  Mellen  stated  that  last  year  (a  year  when  thel 
Haven  R.R.  Co.  bad  precious  little  money  to  spare)  •» 
!y  $1,250,1  00  had  to  be  taken  from  the  Xew  Haven  n 
ury  to  pay  the  deficit  by  which  this  $35,000,00(1  r 
which  it  controls  failed  to  earn  its  operating  expense 
fixed  charges. 

It  is  little  wonder  that,  under  these  circumstance; 
Mellen  referred  to  the  exchange  of  Xew  Haven 
for  stock  of  the  "Westchester  project  which  was  ma 
1907,  by  saying  that  "we  exchanged  our  valuable 
worth  $150  a  share,  for  stock  of  the  Westchester  ' 
about  ten  cents  a  pound  !" 

The  above  are  the  facts  as  made  of  record  in  the  1 
state  Commerce  investigations;  but  the  question  wh 
left  unanswered  is  what  were  the  governing  motives 
led  Messrs.  Morgan  and  Rockefeller  to  expend  the 
Haven  Company's  funds  in  this  way.  Was  there  pil 
graft,  to  benefit  this  or  that  or  the  other  interest, 
cealed  in  this  operation?  If  that  were  the  sole  exp| 
tion,  then  if  is  difficult  to  see  why  so  many  million-: 
poured  into  the  extravagant  construction  of  the  \ 
Chester  road. 

Tt  is,  however,  quite  compatible  with  the  other  f,U 
i   ;d    exploits    in    connection    with    the    N'ew     Haven    I 
poration,  and  for  that  matter  also  with  other  financiil 
with  which  the  Morgan   firm  bail  been  identified,  to 
ccive   that    these    hard    headed    financier^    really    bel 
that  the  properties  which  they  purchased  at  those  exl 
gani  figures  would  eventually  prove  worth  what  had* 
paid  for  them.    There  was  :,  great  deal  of  such  finnnjj 
ing  done  in  the  carnival  of  trust   formation  duringl 
years   from    1900  to   1907,  and   the  experience  of  bul 
properties  at  two  or  three  limes  their  cost  value,  and 
selling  them   to   Ihc   public  nl   seven  or  eight   times  Ifi 

tosl    value,    Imd    unsettled    the    jlld'j Ill    of   a 

men   who   posed   as  "Captains   of    Industry"  and   limn  ■ 
lies  a  half  do  eu   years  ago. 
A   poinl  of  great   interest   to  engineers  in  thi 
l9    (hill     M    eilllliol     fail     In    have    Ihe    -re.-ilest     inll  uelie  ' 
,1,    i  ,,,\  inp    pulilie  i  nnfidence   in   the  hanker  as  a  safe 
-.hi,       No  financier  has  ever  had   to     noli  B 

iden I   Ihc  investing  public  n    did 

Morgan  :   but    Ihe    \ew    Haven    revelations   coupled   1 
isti -  periences  of  bis  firm  as  promoters  of  t 

BhippinjJ   and      bipl.niblin biual  ions  and   other  Ml 
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which  have  grounded  on  the  shoals  illustrate  thai 

Inker  whose  overconfidence  or  conceit  causes  him  to 

n  his  own  judgment  rather   than   the  opinions  of 

hi  experts  is  truly  a  blind  man  leading  the  blind. 

re  were  dozens  of  engineers  who  could  have  shown 

areful  analysis  of  the  Westchester  enterprise  when 

taken  over  by  the  Xew  Haven  that  there  was  no 

it  of  profit  if  it  were  carried  through  to  completion 

commensurate  with  the  risk  and  the  large  invest- 

involved.     In  fact,  there  were  such  men  in  the  ser- 

e  f  the   Xew    Haven    R.R.,   from    President    Mellen 

.Mother  class  of  men  in  the  community  has  given  as 

udy  to  the  problems  involved  in  the  operation 

-  and  other  public  utilities  as  have  engineers 

true  that  there  are  all  kinds  of  engineers  and  one 

finds  the  names  of  engineers  as  sponsors  of  enter- 

nf  doubtful  merit.     But  it  is  the  bankers'  or  busi- 

len's  responsibility  to  pick  the.  engineer  as  an  ad- 

vlmse  opinion  can  be  trusted  just  as  he  selects  his 

iilvi.er.     A  conservative  banking  concern  should  no 

-  -nine   responsibility  for  an  enterprise  which  they 

o  the  investing  public  without  the  favorable  opinion 

engineer  than  they  would  sell  bonds  whose  validity 

uestioned   without  obtaining  the   advice   of   an   at- 


lEstlnsiffiSitedl    aimdl    ^s    BxiaiiMs 
a    Tifiiuflffimplhi    fos3    ttlhe    IEeiw 
gpE&eesrainig*  Pir©ff©ssii<o>zr& 

re  i-  no  task  laid  upon  the  engineer  which  involves 
i    responsibilities   ami   greater  difficulties   than  the 
g  of  preliminary  estimates  of  cost.  On  the  accuracy 
liability  of  such  estimates  the  decision  of  the  most 
tanl  engineering  questions  often   turns.     The  esti- 
of   the   cost    of    the    Panama    Canal    work    involved 
1  difficulties.     The  work  was  of  a  magnitude  wholly 
cedented.      Il    loci   to  he  carried  on  at   a  distance  of 
Band  miles  from  the  base  of  supplies.     The  in- 
ol'  tropical  conditions,  of  Governmental  control, 
rtain  labor  markets,  all   had  to  he  taken   into  con- 
on  with   a   view  to  their  possible   influence  upon 
.    The  work  had  to  continue  over  ;i  term  of  years, 
which  large  changes  in  markel  prices  of  labor  and 
•rials  were  probable. 

ng  all  these  things  in  mind,  it  i-  of  greatest  in- 
•  compare  the  engineers'  estimates  of  cosi  of  the 
i  Canal  per  unit  of  work  with  the  actual  final 
id  to   find   that   as   regards  the   largest    items  the 

close  lo  \\  hiil   was  original  ly  est  mini  >d. 
ay  "per  unit  of  work."  which   is,  of  course,  the 
y  in  which  a  fair  comparison  may  be  made.    The 
-t  of  the  i  anal   is,  il   is  t  rue.  far  more  i  han  n  m 

il.ited   by  tl ngineers  who  made  the  estimates 

work;  but  the  chief  reason  for  the  excess  of  cost 
i  much  larger  canal  has  be  n  buil1  than  was  orig- 
ilanned  when   the  cost  e  timates  were  made-,  and 

•II  to  note  also  t  fi.it   not f  the  engineers  who 

■  original  plans  and  estimates  for  the  Panama 
;i\c  had  anything  to  do  with  the  actual  construc- 
I'he  canal  recommended  by  the  Commission  of 
|  to  have  M  depth  of  36  ft.  and  b  width  of  L60  ft. 


The  locks  were  to  be  740  ft.  in  length  and  84  ft.  wide. 
The  minority  members  of  the  International  Commission 
of  1905,  whose  plan  was  adopted  for  the  canal,  increased 
the  depth  to  40  ft.  and  the  width  to  300  ft.,  and  the  size 
of  the  lock  chambers  to  95  ft.  in  width  and  900  ft.  in 
length.  Through  the  deepest  part  of  Culebra  Cut  where 
the  cutting  was  heaviest,  the  width  was  made  200  ft. 

When  the  construction  work  was  well  under  way.  the 
width  through  the  Culebra  cut  was  increased  by  order 
of  President  Roosevelt  to  300  ft.  and  the  lock  dimensions 
were  increased  110  ft.  width  and  1000  ft.  length. 

The  Commission  of  1899  estimated  the  total  cost  of 
the  Panama  Canal  at  $144,000,000  in  round  numbers.* 
The  minority  members  of  the  International  Commission 
of  1905  estimated  the  cost  at  a  little  under  $140,000,000. 
The  "Canal  Record"  of  Apr.  29  contains  a  detailed  sum- 
mary of  the  construction  expenditures  on  the  canal  from 
the  beginning  of  the  work  to  Dec.  31,  1913,  and  the  total 
is  $198,000,000.  This  includes  administrative  and  gen- 
eral expenses  and  the  cost  of  the  plant  which  has  been 
used  in  the  construction,  which  cost  lias  been  now  nearly 
all  absorbed  by  depreciation  charges.  This  figure  docs 
not  include,  however  (nor  did  the  engineers'  estimate- 
above  quoted),  the  expenditures  for  sanitation,  hospitals 
or  civil  government  of  the  Canal  Zone,  which  items  have 
amounted  to  a  much  larger  sum  than  anyone  expected 
when  the  canal  work  was  undertaken. 

A  comparison  between  the  estimates  of  cost  per  unit  of 
work  made  by  the  eminent  engineers  who  controlled  the 
Commissions  of  1899  and  1905  and  the  actual  expendi- 
tures upon  the  canal  is  so  interesting  and  makes  such  a 
remarkable  showing  for  the  engineering  profession  that 
it  deserves  wide  publicity. 

The  biggest  single  item  in  the  cost  of  the  canal  has 
been  the  digging  of  the  Culebra  cut,  involving  in  round 
figures  about  110,000,000  cu.yd.  of  excavation.  The  Com- 
mission of  1899  estimated  the  cost  of  removal  of  the  sofl 
rock  in  Culebra  cut  at  80c.  per  cu.yd.  The  International 
Commission  of  1905  appointed  a  special  committee  to  fix 
unit  prices,  made  up  of  Messrs.  William  Barclay  Parsons. 
Isham  Randolph  and  J.  W.  Welcker  of  Holland.  This 
committee's  estimate  was  as  follows:  "Culebra  cut,  all 
material  without  classification  above  Elev.  -f-lti.  80c. 
j  it  cu.yd."  The  committee  therefore  fixed  upon  the 
same  figure  as  the  commission  of  1899  for  the  cost  of 
the  Culebra  work. 

Turning   now   to   the    results   of   experience,    the   official 

statement  above  referred  to  show-  thai  up  to  Dec.  31, 
1913,  the  total  co  I  of  all  dry  excavation  in  the  section 
From  Gaturj  to  Pedro  Miguel,  which  includes  the  Culebra 
cut,  was  slightly  under  $86,000,000,  and  the  average  cosi 
was  78.18c.  per  cu.yd.  In  other  words,  the  engineering 
estimates  made  ten  and  fifteen  years  ago  of  the  cost  per 
cubic  yard  of  excavating  Cnlehra  cut,  the  largest  item  in 
the  entire  canal  work,  varied  l>\  only  some  '." .    from  the 

actual   cosi    of  the    WOl 

The  next  largesl  item  in  the  COSI  of  the  Panama  Canal 
is  the  concrete  in  the  locks.     The  estimate 

m  place  made  by  both  the  Kngii ring  Commissions  of 

1899  ami  1905  was  ss  per  cubic  yard.    The  period  since 

•Tl itlmati  madi  In  1899  of  $14  1,000, for  the  construc- 
tion  ol    lie    canal    »        ba     d    on   a    total   excavation    ol    about 

'H  i.i      The    vn is  Increases  In  the  alio  and 

il    the  canal   which   hav(    been    made  since   then   ha> 

creased  the   total  exi   ivatlon  I nnectlon   with   the  canal  and 

Its  auxlllai  y  worl  100   cu.yd 
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these  estimates  were  made  has  witnessed  a  large  reduc- 
tion in  the  cost  of  concrete,  partially  due  to  a  reduction 
in  the  cost  of  cement  and  partly  to  improvements  in  ma- 
chinery for  preparing  the  aggregate  and  for  mixing  and 
placing  the  concrete.  The  Gatun  locks  contain  over  2,- 
000,000  eu.yd.  of  concrete,  costing  over  $15,000,000,  and 
their  cost  per  cubic  yard  was  $7.46-11.  In  the  locks  at 
Pedro  Miguel  a  considerably  better  cost  record  was  made. 
The  cost  per  cubic  yard  for  something  over  900.000  yd. 
of  concrete  was  $5.8897  per  cubic  yard.  In  the  Mira- 
fiores  locks,  which  contain  about  1,500,000  eu.yd.  of  con- 
crete, a  still  better  record  was  made  and  the  unit  cost 
v.  as  reduced  to  $5.3665. 

It  is  fair  to  say,  however,  that  whereas  the  original  es- 
timates above  quoted  included  all  the  concrete  in  the  locks 
at  $8  per  cubic  yard,  the  engineers  on  the  isthmus  have 
classified  separately  the  concrete  which  was  laid  in  con- 
nection with  the  machinery  of  the  locks.  This  concrete 
has  cost  about  $12  per  cubic  yard  and  as  the  total  expen- 
diture on  such  concrete  in  all  the  locks  is  three-quarters 
of  a  million  dollars,  it  would  tend  to  increase  somewhat 
the  unit  price  of  the  other  concrete  if  all  the  concrete 
were  classed  together. 

Engineers  will  agree  that  the  original  estimates  have 
come  astonishingly  close  to  the  cost  of  the  finished  con- 
crete in  the  locks  when  all  the  many  changes  which  have 
taken  place  in  conditions  since  the  estimate  was  made  are 
taken  into  consideration. 

Another  very  large  item  in  the  cost  of  canal  work  is 
dredging,  especially  in  the  harbors  at  the  Pacific  and  At- 
lantic entrances.  The  Commission  of  1899  estimated 
the  unit  cost  of  excavating  dredgable  material  at  20c.  per 
cubic  yard.  The  Committee  on  Unit  Prices  of  1905  re- 
duced this  for  the  mud  ami  sand  in  Colon  and  Panama 
harbors  to  15c.  per  eu.yd.  but  estimated  25c.  per  eu.yd. 
(or  "-'ill  materia]  removed  by  hydraulic  pumps  in  canal." 

Turning  now  to  the  records  of  actual  cost  we  find  that 
all  the  dredging  done  from  Gatun  Locks  to  the  sea.  in- 
cluding that  through  the  Mindi  swamp  as  well  as  in  the 

hallow  water  of  Limon  Bay,  has  i united  to  aboul  38,- 

500, eu.yd.  and   the  unit   cosl   has  been   23.25c.     On 

the  Pacific  end  about    10,000,000  i  u.yd.  of  material  have 

I  ecu    excavated    by   dredging    between    Pedro    Miguel    and 

i.  1 1 m ,- 1  df  which  has  been  excavated  in  the  sea  level 

cction   from   Miraflores  locks  in   Balboa.     The  average 

thi     rot  I    lias  been  25.52c. 

It  mii-t  be  remembered  in  comparing  these  estimates 

with  the  figures  of  actual  cost,  thai  the  figures  of  actual 

,,,-!  include  the  dredging  of  rock  under  water  after  il  has 

been   broken   up  by  drilling  and   blasting  or  otber   means. 

at ■  ■'     epai  ately  classified  in  the  en 

0   that    the  actual   COSl   of   dredging   all 

the  material  in  He'  sea  level  Bections  at  each  end  cornea 
ling] .  i  lo  e  to  tiir  preliminarj  e  timatee  made  by 

lie'   I 

Another  vet}   large  iti  m  in  the  cosl   of  the   Panama 
work  i~  the  great  dam  a1  Gatun,  in  n  he  h  dam  over 

0  l .-I.  ot  drj    filling    ■  ere  dumped  from  carfl 

earlj    i  I, •.' d.  w<  re  pit I  by  hydraulic  lill- 

i        omit                    09  i   i  imated  60i  -  per  cu  yd. 
mi  ni    and  bai  I  filling      The  con- 
dan  I    draulic  fill  wa    not  the tern- 

plated.    The  con  1905  <   ated  for  dan 

follow  :  "Earth  borrowed,  50c.  per  eu.yd. ;  extra  pi 
placii  i  '"in  ine  ot  i  anal  within  a  di  tat 


M 


lour  miles,  20c.  per  eu.yd.  When  placed  in  dan 
pumps  from  barges  below  Elev.  +50,  20c.  per  cu 
above  elevation  +50,  30c.  per  eu.yd."  In  actual 
struction  the  dry  filling  has  cost  less  and  the  hydn 
fill  a  little  more  than  these  estimates.  The  average 
per  cubic  yard  for  the  12,000,000  yd.  of  dry  filling 
been  43.55c,  and  for  the  hydraulic  filling.  29.85c. 

Another  large  item  in  the  cost  of  the  work  was  th 
cavation  at  the  lock  sites.     The  commission  of  1899 
mated  the  cost  of  removal  of  hard  rock  per  cul 
$1.15.     The  commission  of  1905  used  the  same 
$1.15  for  hard  rock  excavated  in  the  dry  elsewhere 
in  the  Culebra   Cut,  and    in   the   lock  sites  below 
— 10,  the  estimate  was  $1.50  per  eu.yd. 

In  actual  experience  on  the  Gatun  locks  over  4,61 
yd.  were  excavated  in  the  dry,  nearly  all  of  which  w 
rock  that  would  be  classified  as  bard  rock  and  the  av< 
cost  was  only  67.71c.  Dredging  excavation  was  also 
in  the  Gatun  locks  amounting  to  nearly  1,800,000  c 
at  an  average  cost  of  32c.  per  eu.yd.  There  are 
items  for  preparing  foundations  by  excavation  and  di 
ing  amounting  to  nearly  250,000  eu.yd.,  the  average 
of  which  was  $2  per  cubic  yard.  This  latter  item  d< 
less  includes  some  of  the  material  for  which  a  hi 
price  was  allowed,  as  noted  above,  by  the  commissk 
1905. 

On  the  locks  at  Pedro  Miguel  the  dry  excavation 
91.2c.  per  eu.yd.  The  item  "preparing  foundations,1 
volving  176,000  eu.yd.  of  excavation,  cost  $2.72  per  c 
At  the  Miraflores  locks,  dry  excavation  in  the  lock 
amounted  to  93c.  per  eu.yd.,  dredging  excavation 
while  416,000  yd.  were  excavated  under  the  bead 
paring  foundations"  at  a  cost  of  $1.90.  The  general 
parison,  therefore,  shows  that  the  engineers  in  charj 
the  work  on  the  isthmus  succeeded  in  excavating  the 
at  the  lock  sites  for  a  considerably  lower  figure  than 
allowed  by  the  engineers  who  made  the  original  estii 

There  is  another  estimate  which  was  made  by  th. 
nority  members  of  the  International  Commission  of 
and  which  it  is  of  great  interest  to  compare  al  Ibis 
with  the  final  result.  Thai  is  the  estimate  of  the 
required  for  completion  of  the  lock  canal.  This  was 
id"  the  mallei's  which  influenced  the  decision  as  tc 
i  hoice  of  the  sea-level  or  the  lock  plan. 

The  minority  members,  Messrs.  Alfred 
Randolph,  F.  i\  Stearns,  Gen.  II.  1;.  Al, 
Ripley  estimated  al  the  beginning  of  1901 


Xoble.  1 

Hit 


thai 
comp 


' 
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canal   which   they   recommended   could 

M.j  years.     Their  opinion   was   Ibat    the  controlling) 

lots  in  the  lime  id'  c pletion  would  be  the  Culebr»'» 

and  the  fi.-ilun  locks,  and  their  opinion  was  that  th 
cp.vation  of  the  cut  could  be  completed  in  a  sonic 
slimier  lime  than  the  lock  construction  hut  thai  the  v 
tild    he  completed   and   opened    for   traffii 


■ 


work 
years. 

This  report  of 
and  the  period  of 
the  middle  of  I'M 
canal.      As  our   re 

i    n<  iu    o  fa  i'  completed  I  hat  vessels 

J    in  advance  of  iK  formal  opening. 

1 1 ii'  enormous  slide-  which  occurred 
Culebra  Cut,  the  prediction  of  tin 
1906  would  have  been  exactly  fulfill 


the   Hoard   was  dated   on  J 

s i .__,  years  from  l hat  i inn 

I   as   the  I  ime   lor  I  he  com 
in b'i's  arc   aw  a  re,   I  he   w  ork 


n.    10. 
would  ^ 

el  lull  " 
in  the  ■ 
in"   tin 

Had  il  not  bee! 

mi    I  he   sides  oil 
minority    boar! 

I  ;  and   the  •'" 
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('ul   would  ha\e  been  completed  considerably  in  ad 
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1$)  locks.     These   slides,   however,   so  prolonged  the 

or  on  the  cut  that  the  locks  were  completed  first. 

believe  these  figures,  showing  the  remarkable  ac- 

nf  the  engineers'  estimates  made  in  advance  of  the 

Dg   of    the    greatest    engineering    work    in    the 

I    and  under  conditions  where  the  unknown   factors 

work  of  accurate  estimating  peculiarly  difficult, 

gl  to  be  more  widely  known.     The  public  which  em- 

<jj  engineers   has   a   great    distrust  of  engineers'   esti- 

,M  and  does  not  realize  how  closely  competent  engi- 


neers, thoroughly  familiar  with  the  work  to  be  under- 
taken, can  predict  in  advance  the  entire  cost  which  a 
given  work  planned  on  standard  and  well  established 
lines  will  involve.  That  the  actual  cost  of  the  Panama 
Canal,  per  cubic  yard  of  earth  and  rock  excavated  and 
per  cubic  yard  of  masonry  built,  is  very  close  to  the  esti- 
mate which  was  made  by  the  engineers  before  the  work 
was  undertaken  is  a  fact  which  ought  to  be  spread  before 
the  public  by  the  engineering  profession  through  every 
possible  channel. 


:!"■:::;■:;.'■■■■'■::,'  


ILeHtters  4©  ft] 


:."■;-, 


mi] 


aEagg  Pip©  drosSHiagfs 

;  ■ — I  noted  the  very  interesting  article  in  your  issue 

'.  on  the  storm  damage  to  pipes  of  the  Midway 

a  southern  California.     I  expected  to  see  some 

e  ion  made  of   the   unique   scheme  of  protecting  the 

l  lines  from  external  load  where  crossings  under  rail- 

a   ami  highways  had  to  he  made.     As  I  have  not  seen 

lented  on,  I  would  like  to  add  a  supplemental 

u  to  the  article   mentioned. 

n  in  the  accompanying  figure,  the  gas  main 
a,  .-lipped  into  a  corrugated-iron  culvert,  12  in.  in 
lieter,  and  both  buried  together.  It  proved  entirely 
and  was  an  appreciable  factor  in  reducing  the 
rl  of  construction  of  this  line — which  point  was  of 
rt  importance. 

B.  (J.   Maksiiall. 
ational  Corrugated  Culvert  Manufacturing  Co.. 
i  town.  Ohio,  May  1:!.  19]  1. 

|A  ""JR.oasft"0  iFes*  aim  EE&gpiraees1 

ir — Referring  to  your  editorial   "An   Estimate  Wide 

e  Muk."  111  Engineering  Xf.ws.  of  Jan.  29,  191  1. 

51,  I   inclose  a   photograph  of  the  fine  old  masonry 

r  the  Lenna  River  at  La  Piedad,  Mexico.     Al 

end  of  the  bridge  there  arc  some  quainl   inscriptions 

ppanish,  including  this : 

'or  this   wink    in    im'7   the   principal   neighbors   offered    to 
rlbute    I"    thousand    pesos.      The   charter   having    been    ■.!>- 


Corrugated  Culvert  Protecting  a  Gas-Main 
Crossing 

tained  from  the  Viceroy,  the  work  was  not  built,  because 
the  estimate  was  60  thousand  pesos.  And  in  1S34  the  work 
was  completed  for  less  than  one  quarter  of  the  amount  of  the 
estimate. 

The  "neighbors"  evidently  blamed  the  fellow  that 
made  that  estimate  for  the  long  delay  in  building  the 
bridge.  To  have  one's  errors  carved  on  stone  in  a  prom- 
inent place  ought  to  make  an  engineer  careful  of  hw  es- 
timates. 

T.    K.    M  \  i'TTKWSON. 

Guanajuato,  Mexico.  Apartado  50,  &.pr.  26,  I'M  I. 


BRIDGl    01  I  R    i  II  I     l.i  i;\i  \    l,'i\  i  i:    \t    |,\    I'iiihh.    MEXICO 
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Sir — In  your  issue  of  May  7,  1914,  under  the  title, 
"The  Alaskan  Railway  Engineers,"  it  is  stated  that  one 
of  these  engineers  has  been  "engineering  and  adminis- 
trative head  of  the  only  government  railway." 

The  TJ.  S.  Reclamation  Service  is  operating,  and  has 
for  more  than  two  years  been  operating,  a  standard-gage 
government  railroad  19  miles  in  length  in  the  State  of 
Idaho.  This  railroad — the  Boise  &  Arrowrock  R.R. — 
was  built  by  the  Government  in  1911  and  extends  from 
Barberton  on  the  Oregon  Short  Line  to  the  site  of  the 
Arrowrock  Dam,  now  under  construction,  on  the  Boise 
River. 

Trains  are  operated  each  way  daily  and  the  road  has 
handled  about  a  million  ton-miles  of  freight  traffic  and 
over  45,000  passengers. 

A.  P.  Davis, 
Chief   Engineer,    U.    S.   Reclamation    Service. 

Washington,  D.  C.  May  IS,  191  1. 

A.  Pirop©s@dl  M©  mm -mm  oca  ft  ft©  ttlh© 


Sir — I  desire  to  add  to  Hugh  L.  Cooper's  tribute  to 
Alfred  Noble  (Engineering  News,  Apr.  23)  that  those 
who  did  know  Mr.  Noble  well  personally  felt  not  only 
Hie  moM  intense  admiration  and  respect  for  his  profes- 
sional abilities  hut  also  a  very  dee])  and  sincere  affection 
tor  the  man  himself.  I  worked  for  Mr.  Noble  several 
times,  first  in  1884-85  and  last  in  1899-1901;  and  from 
close  personal  contact  with  him  then  and  since  I  am  sure 
thai  there  i-  just  cause  to  regard  him  even  higher  as  a 
man  than  as  an  engineer. 

lie  «;i<  especially  kind  and  helpful  to  young  engineers, 
and  to  work  under  him  was  equivalent  to  a  good  engin- 
eering education. 

lie  was  modest  and   unassuming  to  an  unusual  degree 

lever  made  the  leasi  effort  to  advance  his  own  inter- 

.     At  the  same  lime,  he  had  a  strong  fund  of  quiet 

humor;  and  he  had  carefully  considered  opinions  on  all 

'  [  1 1 '  ■  -  t  inn-. 

Fie  was  especially  well  read  on  historical  ami  interna- 
que  tions  relating  to  great  engineering  works,  such 
a-  the  Panama  Canal:  and  only  last  November  he  de- 
plored the  then  apparent  probability  that  the  United 
States  would  break  a  treaty  obligation  by  the  not  repeal- 
e  1. 1.,  i.,  exempi  our  coastwise  ships  from  paymenl 
ol    Panama  *  ianal  toll,-. 

Ih'  w.i-  very  just  ami  unbiased  in  all  Ins  dealings.    On 

'M   after   a    cont  rai  tor    had    complained 

lett.ii.   of    Mr.    Noble's    rulings,  on    later  becoming   in- 

iii  ,i  di.-piiie  and  an  importanl  arbitration  proceed- 

"ie  e  eli"-''  M  p.  Noble  as  his  representative. 

In   i  onal   life,   Mi.   Noble  was  very   unusual 

in  ha  I    ill  of  In.-  proficiem  \   in  the  lower  classes 

■  'i"   work   unimpaired   il ghoul   all  his  ad- 

-.1  M   renoM  n  in  i  he  considerat  ion  of  the  most 

importanl  ei  blent    of  the  1  ime.     I  □   1  888, 

tman    draft  a,  letterer, 

'  i  er  than  an    of  hi    a    i  tants ; 

and  in  1901,  he  was  -till  able  to  u  I       n  his  work 

i""l.  and  without  effoi I. 
il,  "eli  wider  than  generally     b 

.I,  even  l>  H  ii  sod  i  hiefly 


as  probably  the  foremost  engineer  of  the  United  Btal 
and  of  the  world  in  matters  dealing  with  deep  and  dif 
cult  subaqueous  foundations,  especially  those  using  tl 
penumatic  process;  but  he  was  also  equally  able  in  til 
field  of  steel  superstructure  and  in  nearly  all  classes 
hydraulic  work  relating  to  civil  engineering. 

In  all  this  wide  range  his  grasp  of  each  kind  of  wo 
included  not  only  the  broadest  general  consideration 
such  as  are  necessary  in  determining  the  select io 
most  advisable  from  among  several  alternative  project 
but  also  all  the  elements  and  details  from  the  first  pi] 
liminary  conception  to  the  final  completion.  He  was  ev< 
a  good  organizer  and  executive  on  construction  work  ai 
carried  out  a  number  of  difficult  pieces  of  foundatic 
work,  masonry  and  superstructure  erection,  without  li 
assistance  of  contractors. 

His  judgment  was  clear,  reliable  and  safe  as  to  il 
probable  cost  of  work;  and  he  not  infrequently  workt 
up  bids  for  such  work  with  contractors,  and  sometim 
he  had  general  supervision  of  the  carrying  out  of  the 
work. 

Mr.  Noble's  highest  quality,  however,  was  a  sane,  sail 
sound  judgment  on  all  matters  connected  with  civil-e 
gmeering  problems.  I  believe  the  attainment  of  such 
judgment  to  he  the  highest  and  most  important  achiev 
ment  possible  to  an  engineer;  and  that  such  a  traini 
judgment  is  of  more  use  and  value  to  the  world  Hum  ai 
mere  knowledge  can  be,  no  matter  how  thorough 
believe  Mr.  Noble  to  have  possessed  such  a  sound  eng 
neering  judgment  to  an  almost  unprecedented  degree 

In  recent  years,  Mr.  Noble  received  many  public  hoi 

ors,  such  as  the  Presidency  of  the  American  S ■<  ■ 

Civil  Engineers,  the  Presidency  of  the  American  Insi 
tute  of  Consulting  Engineers,  the  John  Fritz  Medal,  ai 
honorary  degrees   from   universities. 

I  greatly  hope  that  the  engineers  of  the  United  Stat 
will  at  the  same  time  honor  not  only  Mr.  Noble  but  all 
I  lie  profession  of  civil  engineering  by  the  erection,  i 
suggested  by  Mr.  Cooper,  of  some  suitable  memorial 
perpetuate  to  future  generations  the  memory  of  tin-  li 
and   professional   work  of   Alfred   Noble. 

EmviN   Duryea,  Jb. 

San  Francisco,  Calif.,  May  15,  Ol  I. 


Iffimeim   ©e&   ftlh©  Psurnsi2m\&  Cana 

Sir:    In  several  recent   issues  I    have  noted  a  discuesio 
going  on    relative  to   the  salaries  of  a   "rod man"  on  ll 
Panama  Canal  work.     I   fully  agree  with  "A.  P.  ('.."  thi 
"('.    Iv"  ami  "11.   M.  C."  have   read    into  the  words  "co 
lege   graduate"    meanings    thai    were    never    intended 
refer  particularly  Io  the  civil   engineers  who  come  to  tl 
Isthmus  and   are   foned    to  work    for  $*;;.:):;   until  tin 
have    proved    themselves.      "H.    M.    C."   speaks   ,,f   "in« 
pencilled    college   graduates   of   engineering   sell" 
if  he  will   remember  correctly,  the  Commission   ■stipulfl 
that  men   with  no  practical  experience  need   not   apply. 

I    know    nothing    about    clerical    work,    being   slricth 
"field   man,"  but,  like  "A.   I'.  ('.,"   I    would  like  I" 
clerk  on  the  "Zone,"  with  his  minimum  ^I'.'.'i  salary,  ru 
e  part}   of  "blacks"  for  ten  hours  out  in  thai  jungle. 
know    what     it    menus    Io    drink    swamp    water,    illld    pill 

peacemaker,    with    ii    level  rod,    to    two    i roes,    hcnl   n 

cut  I  ing  each  others  hea  it   oul. 

I    had  oecasio v  l I  dinner  at   the  huh    I 
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D  the  Gamboa  dumps  and  fell  into  conversation 
a  locomotive  engineer.  He  expressed  his  thoughts 
•  freely  and  on  parting  he  told  me,  "If  I  ever  so 
as  caught  my  son'  lookinsr  at  one  of  those  machines 
he  pointed  to  my  "gun"),  I'd  kill  aim."  That  ex- 
,g  pretty  well  the  feeling  of  the  other  employees  on 
ditch"   toward  a  rodman's  job. 

ope  that  when  the  time  comes  to  offer  positions  on 
,ew  Alaskan  Railway,  that  the  man  who  has  to  do 
dirty-work"  will  get  a  more  even  split  with  the  of- 

orce. 

,  not  a  kicker  and  I  enjoyed  my  work  done  on  the 
,"  but  I  don't  believe  that  "C.  E."  and  "H.  M.  C." 
have  been  "rodmen,"  or  their  letters  would  have 
different  I'm  sure. 

W.   B.   W. 

w  Haven,   Conn..   May   20,    1914. 


Bac&eiracadlsilU  D©®d©rlsliag 


-The   comments   upon    our    paper.   "The    Bacteri- 
Deodorizing  and   Physiologic   Action   of   Ozone,"* 
appeared    in    letters    to    the    Engineering 
and  other  journals  indicate  that  some  of  the  writ- 
re   imt  carefully  read  our  report  or  else  that  they 
ailed  to  see  the' object  of  certain  experimental  pro- 
res.     We  are  not  concerned  with  irrelevant  criticism 
intentional  misrepresentation,  but  sincere  misunder- 
[ing  is  entitled  to  an  explanation, 
should  be  clear  to  all  who  read  our  report  carefully 
our  experimental  procedures   fall   into  two  groups: 
Those  upon  the  bactericidal,  deodorizing  and  physio- 
;    action  of  ozone  in  sufficiently  -real  concentration  to 
action— a    phase   of   the   subject    primarily   of 
nti,.   interest;    ( "-; )    those   upon   the  possible  baeteri- 
D,  deodorizing  and  physiologic  action  of  ozone  in  such 
Jentrations  as  are  permissible  in  ventilation — a  phase 
.   subject  essentially  of  practical  interest. 

injurious  action  of  strong  concentrations  of  ozone 

nimal  life  was  established  long  ago.     Our  physiolog- 

cl  experiment.-  with  these  stronger  concentrations  were 

.,  elucidate  the  mechanism  of  this  injurious  w- 

an  mi,/  experimental  animals,  and  not  to  prove 

;   the   injurious  action   itself  or  to  combat   the 

Unit  use  oj   ozone   in    rentilation. 

e  were  careful  to  point  out  the  difficulties  in  the  way 

emonstratiiif;  either   any   beneficial   or  any   injurious 

,,n  man  in  such  concentrations  as  can  ob- 

iii   practical    ventilation,  difficulties  similar   to  those 

inntered  in  determining  the  action  of  small  quantities 

'ood  preservatives,   alcohol,  or  other  drugs  on   man. 

test  must  extend  over  a  long  time  (years)  and  this 

eaBes  the   disturbing   factors' over  which   the  experi- 

ter  has  no  control.     Our  tesl  with  weak  ozone  on  22 

nals  extended  over  a  period  of  four  weeks.     So  far  as 

know  these  observations   cover  a   longer   period   than 

Other  adequately   controlled   experiment    with   ozone. 

•ertheless,   we   i ■a'refullj    refrained    from    basing  any 

I  coin  lu>inii   nn    these   tl 

0  adequately  controlled  testa  showing  any  beneficial 

i  ••   amc.     Mill.   Abboc,  Sipt.  27,   1913;   "Eng\  Nows." 


action  of  ozone  in  disease  have  so  far  been  put  on  record. 
The  published  accounts  consist  in  the  main  of  each  writ- 
er's impressions  without  objective  criteria,  and  without 
considering  the  factors  of  spontaneous  recoveries  and  im- 
provements due  to  other  therapeutic  measures.  (Xo  one 
treats  any  malady  with  ozone  alone. ) 

As  a  destroyer  of  germs  in  the  human  body,  ozone  is 
valueless  so  far  as  known.  The  ozone  does  not  enter  the 
blood,  and  therefore  under  no  circumstances  can  it  reach 
disease  germs  in  the  organs  and  tissues.  In  the  second 
place,  the  highest  concentration  of  ozone  that  can  be  tol- 
erated by  man  has  been  shown  to  have  no  germicidal  ac- 
tion, even  on  bacteria  free  in  the  air. 

It  is  theoretically  possible  that  some  beneficial  action 
of  ozone  in  disease  might  arise  from  a  general  tonic  ac- 
tion on  the  nervous  system  and  on  general  metabolism 
through  the  ozone  irritation  of  the  sensory  nerve  endings 
of  the  respiratory  tract.  Such  favorable  action  is  gen- 
erally assumed  by  the  champions  of  the  ozone  treatment. 
But  when  we  examine  the  evidence  we  find  that  the  most 
careful  experiments  on  man  and  animals  by  Bohr  and 
Maar,  and  by  Hill  and  Flack,  scientists  of  international 
standing,  show  that  ozone  in  sufficient  concentration  to 
have  a  measurable  physiologic  action,  depresses  body  met- 
abolism and  the  respiratory  exchange.  All  endeavors  to 
demonstrate  a  primary  stimulative  action  on  metabolism 
have  so  far  failed. 

The  experiment  with  smoked  paper  alluded  to  by  some 
of  your  correspondents,  was  merely  indicated  as  a  test 
that  anyone  with  an  ozone  generator  at  hand  might  per- 
form to  disprove  the  claim  (made  by  some  reputable 
concerns)  that  "ozone  destroys  smoke."  The  statement 
that  "ozone  destroys  smoke"  seems  to  us  as  "foolish"  and 
"absurd"  as  it  can  seem  to  anyone.  As  we  showed,  its 
"foolishness"  is  easily  demonstrable. 

The  masking  or  suppression,  without  destruction  of 
the  odorous  substance,  of  one  odor  by  another  odor  is  a 
well  known  phenomenon  in  the  physiology  of  the  olfac- 
tory sense,  and  is  not  peculiar  to  ozone.  The  smell  oi 
ozone  itself  is  not  ""pure,  refreshing,  and  invigorating," 
tc  all  persons.  It  is  well  known  that  an  irritating  effect 
from  ozone  is  sometimes  observed  when  this  gas  is  used 
in  practical  ventilation.  A  specific  instance  of  the  fail- 
ure of  ozone  as  an  "air-purifier"  is  mentioned  in  the 
Journal  of  the  American  Medical  Association,  Dec.  20, 
1913,  p.  2260. 

Those  who  will  lake  the  trouble  of  leading  our  report 
cannoj  fail  to  note  that  our  results  are  essentially  the 
-amc  as  those  obtained  by  numerous  investigators  in  Ins 
i  mntry  and  in  Europe.  It  seems  clearly  established  that 
in  ventilation  docs  not  destroy  bacteria,  has  no  ac- 
tion on  moisture,  temperature,  dust,  or  soot,  and  docs  no! 
to  anj  appreciable  extent  destroy  odors,  although  it  may 
them.  In  other  words,  ozone  in  ventilation  doe3 
not  make  the  air  pure  in  any  Bense.    H  has  no!  vet  been 

shown  thai  tbe  concentration  of  oz which  can  obtain 

in  ventilation  has  any  directly  favorable  or  unfavorable 
action  on  man  or  animals.  But  one  tact  seems  signifi- 
cant, namely,  thai  as  Boon  as  we  reach  a  concentration  of 
ozone  thai  has  a  demonstrable  physiologic  action  on  man, 
this  action  is  definitely  injurious. 

Ei>\\  i\  <>.  Jordan. 
A.  .i.  Carlson, 
Chicago,  III..  May  6,   1914. 
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The  department  of  Docks,  Wharves  &  Ferries  of  the 
city  of  Philadelphia,  has  recently  received  bids  for  two 
steamship  piers  to  be  located  in  the  Delaware  River,  in 
the  new  Southwark  improvement.  On  account  of  radi- 
cal local  differences  of  opinion  as  to  the  relative  economy 
of  various  types  of  design,  the  department  made  five  dif- 
ferent designs,  three  for  one  pier  and  two  for  the  other, 
all  of  the  designs  being  for  the  same  dimensions  and  load- 
ings. Bids  were  received  on  all  five  designs  and  in  addi- 
tion one  bidder  submitted  a  sixth  design.  The  details  of 
the  designs  are  given  in  the  accompanying  cut  and  the 
bid  figures  are  in  the  accompanying  table.  The  depart- 
ment also  comments  upon  the  designs  and  bids  as  noted 
below. 

George  W.  Norris  is  Director  and  John  Meigs,  As- 
sistant Director  of  the  Department. 

Comments  by  Department  of  Wharves,  Docks  and 
Ferries 

The  accompanying  prices  are  for  the  construction  of  the 
substructures  only,  and  do  not  include  any  portion  of  the 
sheds.  All  of  the  pier  types  mentioned  are  similar  in 
general  dimensions,  in  height  of  deck  (12  ft.  above  mean 
low  water),  and  in  the  superposed  loads  for  which  they 
are  designed.  The  main  deck  slab  is  designed  for  a 
superposed  load  of  600  lb.  per  sq.ft.,  and  the  column 
bases  for  a  second  floor  superposed  load  of  300  lb.  per 
sq.ft.  and  a  roof  total  load  of  70  lb.  per  sq.ft. 

In  comparing  the  prices  obtained  under  schedules  "A," 
"P>"  and  "(',"  in  November,  1913,  with  those  under 
schedules  "D"  and  "E,"  in  March,  1014,  the  following 
differences  in  conditions  should  be  taken  into  considera- 
tion :  In  the  "A."  "15"  and  "C"  bids  the  deck  paving  was 
included.  The  price  on  this  in  the  low  bid  was  about 
$18,000,  or  $0.18  per  sq.ft.  of  gross  area  of  the  pier. 
This  Bhould  lie  added  to  the  square-fool  price  of  bids  "D" 
and  "E"  to  make  a  proper  comparison.  Also,  owing  to 
a  change  in  the  specification  requirements  for  piles  be- 
tween the  lir-i  and  second  biddings,  changing  from  15- 
in.  diameter  I  It.  from  the  butt  in  the  first,  to  14-in. 
diameter  2  ft.  from  the  but!  in  the  hitter,  an  estimated 
allowance  of  $10,000,  or  $0.10  per  Bq.ft.  of  pier  area, 
i  be  addi  d  to  the  square  fool  prices  of  bids  "D"  and 
" I-;"  in  make  a  proper  comparison. 

The  quotation   for  the  "C"  type  includes  $25,000  for 

riprap.    This  whs  to  he  depo  ited  al  the  toe  "l'  the  sheel 

piling  and  was  included  because  it  i-  an  essential  portion 

<,t'  thi  The  price-  fur  the  other  different   types 

I   ii  -  iii.!.   cobbli   "i  "in  eel  fill.     It  is  esl  imated  i  hat 

■.ill  probably  he  $10,000  expended  for  this  material 

-  lateral  rapporl  in  the  piles.    Tin    cost    per   quare 

area   foi   all   tj  pi     but   "i '."  approximately 

$0.10. 

The  ci 1 1 .  l .  i    \  ltd  mile  Bid    are  the  quota!  ion    of 

Pile  Co.  and   wen.   used   in  de- 
I  i  nun  in-   i  be  minimum  n I  . 

Poll  i  bi  "i'h  M  ipt  ion  of  eai  h  I  j  pe : 

Type  "A"  consist    of:   \  double  row  of  pile    in  trans- 

on    !0-ft.  centei     longitudinally,  cut  off  in  a 

plane  appro  imato  ly  1 ,5  t\    above  low  water.    The  pile 

are  clamped  and  capped,  and  thi    I  ran overed  with 


a  light  timber  deck,  upon  which  are  set  concrete  w] 
approximately   11  ft.  high.     These  support  a  s; 
leinforced-concrete  floor-beams  and  slabs.     On  the  s 
the  deck  paving  is  laid. 

Type  "B"  consists  of:  Timber  piling  driven  on 
centers  longitudinally  and  transversely,  cut  off  appr 
mately  1.5  ft.  above  mean  low  water,  then  clamped 
c  apped,  and  upon  the  caps  a  heavy  decking  placed,  w] 
forms  a  timber  platform  covering  the  whole  pier  are 
an  elevation  of  approximately  3  ft.  above  mean  low  wi 
On  the  outer  edges  of  this  decking,  along  the  sides 
ends  of  the  pier,  concrete  walls  are  constructed  app 
mately  11  ft.  in  height.  A  dry  fill  is  deposited  on 
platform,  retained  by  these  concrete  walls,  and 
to  the  subgrade  of  the  paving.  Upon  this  fill, 
concrete  base  is  placed,  on  which  the  paving  is  la: 

Type  "C  consists  of:  A  solid  earth  fill  retained! 
bulkhead  walls  on  the  sides  and  outshore  end  of  the 
For  these  bulkheads,  piles  are  driven  approximately  .T 
en  centers  in  both  directions,  clamped  and  capped,  hi 
which   a    heavy    timber   platform,   approximately   25 
wide,  is  laid.     Its  surface  is  3  ft.  above  mean  low  wi 
Timber  sheet-piling  is   driven   along  the   inner  edgi 
this  platform  and  a  concrete  wall  approximately   1 1 
high  constructed  on  the  outer  end  of  it.     This  const 
tion  is  essentially  a  bulkhead  type  and  practically 
sists  merely   of   the   standard   bulkhead   section   as   i 
fa  the  ends  of  the  docks,  extended  around  the  three  sfl 
of  the  pier.     Transverse  reinforced-concrete  ties  ecu 
the  longitudinal  bulkhead  wall  together.     A  wet  or 
fill  is  deposited  behind  the  sheet-piling  and  on  the 
form  and  brought  to  the  underside  of  the  6-in.  con 
slab  which  supports  the  paving. 

Alternate   Bid    (Raymond    Concrete    Pile    Co.) 
sists    of:    A    solid    earth    fill    retained    by    reinfor 
concrete    sheet-piling    20    in.    thick.      This    sheet-pi 
is  driven    13   ft.  back  from   the  sides  of  the   pier, 
design  of  the  column  footings  inside  of  the  rows  of  si 
piling   is   similar   to   those  of   Type   "D" — that    is. 
crete  pedestals  supported  on  timber  piling.     The  cc 
rows  of  column   bases  outside  of  the  sheeting  are 
ported  mi  concrete  pedestals,  each  one  curried  by  flvi 
inforceil   piles   IS  in.  square.     Transverse  reinforced"! 
crete  beams  12x18  in.,  running  from  side  to  side  o 
p'er,  nn  20-ft.  centers,  tie  the  construction  together,     i 
wall  and  sheeting  across  the  outshore  end  i\[  the  piei 
held  in  place  by  reinforced-concrete  lies  running  to   :1 
crete   blocks,   supported   and    braced    by   vertical    and 
i  lined  timber  piles. 

Type   "D"   consists   of:    Timber    piling    in    transv 
hays,  spaced   10  ft.  c.  to  c.,  cut  olf  and  clamped  at  bTH 
I  Ipon   these  clnm 

;lli    is   enlist  rucleil.      <  hi 

Iii  addition  In  the  il 
ivided  at  about  2  ft.  dl 
i  lire  thoroughly  braced? 


v  water. 

I    Ilnnr    s 

is  laid. 

:il  n  pr 


L2  n 

iii.  reinforced  concn 

slab  the  deck  pu\  in 

i  lumps  a   lower  set 

mean    low    water   and    Hie    pi 

•■I  ther   both    longitudinally   and    transversely. 

Type  "/.'"  consists  of:  Tiles  driven  in  clusters  alp 
'.'ii  ft.  apart  c.  lo  ('.,  in  transverse  hays,  spaced  on 
II.  renters.  These  piles  are  clamped  mid  decked  OWI 
nil., ill  2.5  ft.  nbove  mean  low  water  to  support  COBfp 
I  eilcslals.  These  pedestals  arc  approximately  I  I  Pt.  '' 
iiml    from   lliem   i  priiifj    I  lie  girders  of  a    reinforced 

i     etc     Ilnnr     system     of     heillll       1111(1     shlllS.        Oil     till'    Hill' 

of  the  slabs  the  deck  paving  is  laid. 


H 

ir 
ii 

; 
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Types  of  construction.     (For  description  see  text) 


"A" 

Pier  40 
551xlS0  ft. 

I'.), .'I  HI  s.  s  ft 


Dimensions 

u  S276.OO0 

359,000 


■  sq.ft.  under  low  bid. . 

■  sq.ft.  under  high  bid. 


"B" 

Pier  40 

551x180  ft. 

99,200  sq.ft. 

1296,000 

340,500 
2.97 
3.43 


"C" 

Pier  40 

551x180  ft. 

99,200  sq.ft. 

$300,000 

355,000 

3.02 

3.5S 


Alternate 

Pier  40 

551x180  ft. 

99,200  sq.ft. 

5319,960 

3.225 


"D" 

Pier  38 

551x180  ft. 

bulkhead  sheds 

306x34  ft. 

109,700  sq.ft. 

S235.730 

279,000 

2.15 

2.54 


"E" 

Pier  38 

551x180  ft. 

bulkhead  sheds 

306x34  ft. 

109,700  sq.ft. 

$245,200 

290,000 

2.23 

2.63 


UNIT  PRICES  BID  ON  PRINCIPAL  ITEMS  OF  WORK 
(All  prices  are  for  materials  in  place  at  the  work) 


Types  "A" 

>r  cobble  filling,  per  ton $0.65  to  $0.80 

oer  ton 1 .  50  to    2 .  25 

16.00  to  20.00 

,ic3 IS  00  to  33.55 

neet  piling,  per  ver.  lin.ft 0. 70  to    1 . 25 

■ — clamps,  caps,  wales,  decking 47.00  to  70.20 

oak  fenders,  per  1000  ft.  b.m 70.00  to  98.40 

«inforeed  concrete,  per  cu.yd 1 1 .  00  to  20 .  00 

i  concrete,  per  cu.yd 6 .  50  to  1 1  05 

rcement,  per  ton 45.00  to  100.00 

iral  steel,  per  ton 50  00  to  100.00 

he  above  prices  are  the  mir.imum  and  maximum  quotations  received) 


"B" 

$0.05  to  $0.80 
1.50  to  2.25 
16.00  to  20.00 
IS. 00  to  33.55 
0.70  to  1.25 
47.00  to  70.20 
70.00  to  9S.40 
11.00  to  20. 00 
6  50  to  11.05 
45  mi  i"  100.00 
50.00  to  100.00 


$0.65  to  80.S0 
1.50  to  2.25 
16.00  to  20.00 
18.00  to  33.55 
0.70  to  125 
47.00  to  70.20 
70.00  to  98.40 
11.00  to  20.00 
6.50  to  11  05 
45. (X)  to  100.00 
50.00  to  100.00 


Alter. 

$1.25 
21.00 
23.80 
0.S0 
65.00 
70.00 
11.00 
10.00 
70.00 
SO.  00 


"D" 
.50  to  $0.75 


52.00  to  70.00 
65.00  to  87.00 
11.00  to  15.00 
7.00  to  10.00 
40.00  to  100.00 
55.00  to  KX1.00 


.00  to  70.00 
.00  to  87.00 
.00  to  15.00 
.00  to  10.00 
.00  to  100.00 
.00  to  100  00 


10", ISIb.  t Purlins 


-Skylight 


y^Cargo 
Hoist 


5* 

I 


rji  »  ■   »   ■  ■   ■   'i'T'   '   l,.'."'1  |TFT.K  ;    ;  k 

\        ^  f        I     \  u/  i!  3Y°        |   r     I    1  \  ■-■-    *■•'  H  r7~"-  r"  ,\  -Deck  paving  Wood-  - 

-\      Concrete  Cross;      \  Wall  j^A/w,  "* '  '85  ;b  \&r.s  ■  -    1\     ?T\      blbcYor  asphalt  : ' 

,-<}„-,---              .  JJJ..-......1 — 3 ...),.    - — ^j   '"  ^    -T73        J'.                    -1V>  ,                 ."    .-r\t-^-r —              . . ; — ■?"- 


■10  Piles 


■l?Piles 

All  Piles  H'diam.  74" from 
butt.  /Ill except  those 
under  column  foundations 
are  in  two  rows 
TYPE  A- CONCRETE    CROSS "WALL 


Transverse  Pile  Bents5'C.toC.  , 
Transverse  Bents,  20  'CtoC.      Transverse  Column  Bents,  20  CtoC. 

TYPE  B  -  EARTH  FILL  ON  PLATFORM 
Substructure  designed  for  a  tno-deck  pier 
.....42' sjfSe 
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Bollard 
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TYPE  C  -  SOLID  EARTH  FILL  TIMBER  PILES 


■Pile'Benfs.5ttoC 

ALTERNATE  BID -SOLID  EARTH  FILL  CONCRETE  PILES 
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;  Wood  Block  |j  600lb.sq.rt.-    \?T6  ['  ,  ?tb. Rails  .Beams\\ 

L      i         or  Asphalt 

% ,   I    ,    U^,     !    i li     '-      ,      :  1.  i      .  I"      V    *■■■''    '■ 


■42' 


i     ''i     ''i     *7n  *T\ — l — i — i — 1 — ~^ — TTT'Tnii  t  i  "  V~i — t — ~r  v-rt TrrVn ■ r  \ 


I  Cast-steel 

~6 "Concrete  Slab  Holland 
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■  I?  Piles 
■  gpjies        /til files  H'diam.  24  'from  butt. 

TYPE  D -COMBINED  TIMBER  AND  CONCRETE 


Transverse  Benfs  TOC.toC. 

TYPE  E  -CONCRETE  CROSS-BEAM 
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Ii'km  u.ks  and  Conclusions — The  ruling  considera- 
tions .11  these  designs  were:  first,  practical  permanency 
of  construction,  and  second,  as  great  a  degree  of  economy 
as  was  consistent  with  permanency  and  stability.  No 
marine  borers  of  any  type  are  prevalent  in  the  waters  of 
the  Delaware  River  as  far  up  as  Philadelphia,  and,  con- 
sequently, no  necessity  existed  for  providing  in  these  de- 
signs against  their  attacks.  None  of  these  designs  are 
suitable  for  waters  infested  with  this  form  of  marine 
life. 

An  average  tidal  variation  of  about  6  ft.  occurs  at 
Philadelphia,  and  limber  is  considered  a  practically  per- 
manent material,  as  far  as  decay  is  concerned,  up  to  the 
level  of  about  half  tide,  or  say,  3  ft.  above  mean  low 
water.  This  elevation  is,  therefore,  made  the  plane  of  de- 
marcation between  the  timber  and  the  concrete  in  these 
]  iers,  the  former  being  used  up  to  this  level,  and  the 
latter  above  it. 

All  of  these  designs  are  considered  to  be  of  permanent 
character,  except  Type  "D."  Tn  this  the  timber  piles 
extend  up  to  the  bottom  of  the  main  deck  slab,  at  eleva- 
tion approximately  12  ft.  above  mean  low  water,  and 
their  upper  ends  would  lie  subject  to  complete  renewal 
in  from  ten  to  fifteen  years.  The  portion  of  the  struc- 
ture subject  to  decay  is  readily  renewable  in  this  type, 
and  it  was  thought  originally  that  a  material  saving  in 
first  cost  might  be  accomplished  by  this  design  sufficient 
lo  offset  its  partially  temporary  character.  The  difference 
in  bid  prices  obtained,  however,  was  not  sufficient  to  jus- 
tify the  adoption  of  this  type  in  the  contract  award. 

Of  the  four  permanent  types,  the  "E"  design,  or  the 
so  called  concrete-beam  type,  is  the  most  economical 
fur  the  particular  width  of  pier  under  consideration,  and 
presumably  Eor  narrower  ones.  A  comparison  of  the  unit 
prices  named,  indicates  that  this  type  will  continue  to 
be  the  most  economical  I'm'  piers  up  to  200  ft.  in  width. 
For  widths  above  this,  the  "<"'  design,  or  the  solid  earth- 
fill  type,  would  be  cheaper  under  local  conditions  in  Phil- 
adelphia, its  economy  over  the  other  designs  increasing 
steadily  with  the  width  of  the  pier. 

Tin'    Department   of  Wharves,   Mocks  and    Ferries  has 

:, dmited    a    policy    of    wide-pier    construction    for    city 

wharves,  il   being  believer]  thai  structures  of  upwards  of 

t.  in  width  ave  uecessary  to  properly  accommodate 

andling  and  storage  of  inbound  and  outbound  cargo 

of  large,  modern  ocean  freight-carriers,  so  that  the  solid 

[]  probably  he  generally  used  Eor  future 

municipal  liers. 


SEndles  oira  ftlhe  §»{g  Ds*a5ira»gge 
Cairmll,,  <Clh\5cag£©* 

The       agara   limestone  formal  inn   which  underlies  al- 

<  I  h  ago,    i     i  overed   with   a 

layer  i  geni  rally  of  a  bluish  clay   in 

which    ie   embedded     tone    ranging    from    line  gravel    In 

Id         but   for  the  most   pari   the   pieces  <>(  rock 

ii  I  ft.  diameter,  with  boulder    3  to  3  ft.  diam- 

i  ter  "i  rence. 

1 1  tee   of   i  ho   8a  I 

■■■ii  hi      lldi     -ii  i  in    Par 
m  the   Mississippi    Rb 

1    ■  ■     thi        i  N  in.  i 

•  ■      I '  ■  o  thi    Chi iii  Inane 

n ..',.,.       i  ,  ,,   i ,  .        i       i 

md   Philip  Han  Intfton,   i  i 


The  usual  formation  of  the  drift  as  encounters 
.Sag  Valley,  where  the  Calumet-Sag  channel  is  being! 
structed,  is  a  shallow  layer   (not  exceeding  5  ft.) 
yellow  clay,  just  below  the  top  soil,  below  which  is  fA 
the  blue  clay  forming  the  body  of  the  drift.     This) 
i  lay  sometimes  becomes  very  dense  and  is  excavated 
difficulty.    Below  this  is  often  encountered  a  format] 
a  hard  brown  clay,  sometimes  containing  gravel  and  e  I 
boulders  partially  cemented.     This  material  is  extra* 


■■'■Solid  Limestone  Rock  \    v.    /   ''  '"   /  -r?/''^.1  :  W  '*rx<\    '» 

Fig.  1.     Typical  Section  of  Sliding  Ground  on 
Calumet-Sag  Drainage  Channel,  Chicago 

difficult    of   excavation,    and    often    necessitates    blasU 
Occasionally,  a  water-bearing  layer  of  blue  clay  ccta 
ing  a  large  percentage  of  sand  and  silt,  and   varyin  i 
thickness  from  1  to  .3  ft.,  is  encountered.     This  silty  | 
(locally  termed   "bull-liver")    is  very  unstable  and  \ 
i  xposed  has  a  tendency  to   flow.      Its  supporting  p 
is,  of  course,  very  small,  and  this  formation  has  col 
tntcd    one    source   of    trouble    in    maintaining   the  mi 
hanks  in  a  state  of  equilibrium. 

Another  source  of  difficulty  has  been  found  w 
scams  of  clay  resembling  shale  have  been  encount 
This  clay  tends  to  disintegrate  and  crumble  upon  e: 
ure,  and  consequently  the  bank  becomes  unsupported! 
has  a  tendency  to  mine  into  the  channel.  In  the  swajj 
regions,  of  which  there  is  a  large  area  along  the  Calua 
Sag  channel,  extensive  peat  beds  are  found.  This  I 
mat  ion  sometimes  occurs  at  a  depth  of  Id  to  20  ft| 
though  usually  it  constitutes  the  top  soil.  When  relil 
ol  its  moisture,  it  is  very  light  in  weight  and  mean 
of  supporting  a  high  bank.  As  a  result,  cousiderabli  i 
ficulty  has  been  encountered  in  designing  the  canal  s  I 
and  disposing  of  the  spoil  to  meet  this  condition. 

Fig.  1  -hows  a  typical  section  of  sliding  ground  o 
Calumet-Sag  channel,   while    Fig.   i  shows   two   view 
sliding  hanks,  illustrating  the  way   in   which   the  gnl 
i  racks  and    moves. 

Three  types  of  sliding  ground   have  been  cncountifi 
(1)   Structural  breaks  resulting  from   inability  of  a 
of  drift   to  hold  the  weight  of  the  bank  above  il  ;   (8) 
mal   or  gravity   slides;    (:!)    surface   erosion. 

The  structural    breaks  arc   in    many   respects  simill 
those    encountered    at    Culebra,    on    the    Panama    Cj 
They  occur  at   points  where  a  layer  of  shale  disinteg 
■"id  crumbles  upon  exposure  to  the  atmosphere, 
i ■!•  fissure  then  develops  in  the  hank,  sometime: 

f  800  In  300  ft.  from  the  center  line  of  tl 

in  I,  and    this  crack'  gradually   widens   and   del 
hank    moves  slowly   into  the  channel.      Instead  of  I  Ifl 
il    shale,    the    prime   cause    may    be   a    peal    stratum, 
soft,  silly  or  unstable  clay. 

The  normal  or  gravity  slide    results  from  the  movei 
of   the   hunk    upon   a   slippery    layer  of  day  or  other 

lerial,  the  lii f  si  rat  ili. ■alii f  which  is  dearly  defl 

II    is   due   nl most    entirely   to   an   excavated   slope  -h '■ 
Ihnii  the  aide  of  repose  of  Ihe  particular  formation 
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excavated,  and  in  many  cases  it  lias  been  further 
ivated   by  superimposing  heavy  spoil  banks  on  the 

at  a  comparatively  small  distance  from  the  slope. 
e  sliding,  due  to  surface  erosion,  is  found  in  many 
s  on  both  the  North  Shore  channel  and  the  Calumet- 
channel,  and  is  marked  by  a  gradual  sloughing  of 
nrfaee  of  the  slopes  due  to  the  weathering  action  of 
laments.  In  addition  to  rain  and  wave  action,  the 
ing  and  thawing  of  the  hank  tends  to  further  aggra- 
the  sloughing,  so  that  the  sowing  of  shallow-rooted 
es  and  like  vegetation  is  not  in  all  cases  a  sufficient 
■ntive  means. 

lere  slides  occur  from  the  failure  of  an  underlying 
am  to  hold  up  the  unbalanced  pressure  due  to  the 
ug  of  the  channel,  or  where  the  bank  created  by  the 

operation    shows    movement    upon    an    underlying 


angle  of  inclination  of  a  slope  to  prevent  movement  is 
in  most  cases  steeper  than  the  angle  necessary  to  retard 
and  stop  the  movement  of  a  bank  which  has  commenced 
to  slide.  For  this  reason,  it  is  far  nunc  economical  to 
excavate  the  side  slopes  to  the  necessary  inclination  as 
the  excavation  is  carried  down  to  grade,  than  it  is  to  al- 
low the  material  to  slide  and  excavate  it  afterwards.  Not 
only  does  the  latter  method  tend  to  increase  the  total 
yardage  in  any  cross-section,  but  it  also  involves  other 
difficulties  such  as  extricating  machinery,  track,  etc.,  with 
the  accompanying  loss  and  expense,  and  leaves  a  canal 
with  an  irregular  bank  which  invites  the  rain  ami  weather 
io  commence  a  process  of  erosion. 

The  Calumet-Sag  channel,  having  a  cut  of  about  4(i  ft., 
was  designed  with  slopes  in  earth  of  1  on  2,  and  the  spoil 
banks  50  to  100  ft.  from  the  top  of  the  slope.     In  some 
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:\a.  2.    Typical  Si. hum;  Banks  on  the  Cali  mi  t-S  ig  Drainage  Channel.  Chu  igo 


m  of  a  different  material,  the  only  remedy  which 
!  advised   is  the  flattening  of  the  slopes  until   suf- 

weight  has  been  removed  to  establish  equilibrium; 
er  words,  until  the  angle  of  repose  Eor  the  material 

noving  has  1 n  attained.     For  this  reason,  it  has 

maintained    that    waste   or    spoil    banks    should    be 

at  a  considerable  distance  from  the  banks  in  all 

whore  preliminary  borings  show  indications  of  for- 

liia  character,  and  the  side  slopes  of  the  chan- 

srigned    flat   enough    I"   prevent    movement    of   the 

i  distance    that    the   spoil    bank    should    be    placed 

the  i  hannel,  and  Hie  angle  of  inclination  of  the  Bide 

can  be  ani\cd  al  with  any  degree  of  accuracy  only 

ici  ience.     I  fowever,  it    may  be  said   that    the 


cases  this  has  proved  ample,  while  in  others,  slides  have 
occurred  at  points  where  the  material  is  soft  and  of  un- 
stable character.  These  conditions  have  been  recogp.i  ed 
and  much  of  the  later  work  slopes  l  orj  3,  with  the  spoil 
banks  tOO  ft.  from  the  top  of  the  slope.  In  ond 
case,  where  the  material  is  exceptionally  soft,  the  con- 
tractor has  been  ordered  to  place  no  spoil  on  the  fo 
but  to  transport  it  about  y%  mile  to  a  specially  provided 
dump.  The  policy  of  tin1  Sanitary  District  differs  from 
that  ai  Panama  in  that  it  is  deemed  more  economical  to 
prevent  the  material  sliding  than  to  let  it  slide  and  dig 
it  out.  The  remedy  which  has  been  found  most  success- 
ful For  slides  due  to  erosion  has  been  to  riprap  the  side 
i  ed  rubble  in  a  layer  8  to  10  in.  thick, 
placed  upon  a  l '.'-in.  layer  of  crushed  stone  or  gravel.  The 
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latter  forms  a  cushion  between  the  rubble  and  natural 
bank  and  at  the  same  time  provides  a  course  for  the  sur- 
face water  which  would  otherwise  flow  down  the  slope. 
It  also  tends  to  prevent  the  frost  making  any  great  head- 
way into  the  slopes.  The  lower  section  in  Fig.  3  shows 
this  form  of  paving,  and  Fig.  4  shows  the  work  in  prog- 
ress on  the  channel. 

In  some  cases,  it  has  been  found  advantageous  to  drive 
a  pile  and  timber  foundation,  with  batter  piles  in  front, 
to  act  as  a  brace  for  this  riprap-slope  pavement.     This 


'4-    •  EN6.NEWS 

Typical  Slope  Paving  on   North  Shore  Channel 

iFlG.  o.     Typical  Methods  of  Slope  Paving  on  the 

Calumet-Sag  and  North-Shore  Drainage 

Channels,  Chicago 

foundation  serves  a  two-fold  purpose:  it  not  only  acts  as 
a  support  for  the  riprap,  but  it  also  tends  to  prevent  fur- 
ther movement  of  the  banks  due  to  the  overhead  weight. 
It  has  been  tried  on  the  North  Shore  channel,  and,  so 
far,  has  proved  successful.  This  is  shown  in  the  upper 
section  in  Fig.  .'i. 


I  [G 


Paving    phi    Si  opi  8  oi    the  C  w.i  siet-Sag 

I  I,.     I  '.AM.    I  'llA.S  Ml.,     CHI!      '   " 


However,  where  riprap  can  !»■  placed  before  the  water 

ii  turned  into  tin'  channi  I.  it   i-  better  and  i 'e 

economical  to  carry  the  slope  paving  to  a  solid  natural 
founds  i  hard  eai  th.  Thi    latter 

method  is  now  bi  •  -  '"  ally  the  entire 

length  of  the  <  alumei  Sag   channel,  the   roi  I.   accessary 
,.  ruhble  being  excavated   from  the  canal.     On  the 

I   .   i  ubble  i     favored  as  c pared   with 

■, .     On  th  I  work,  ii   is  noi   prai 

ticabli  i    ,,:l"- 

to  pi 

al  on  the  i  ii      ' '•"    ■'"      "  i ■ 

i    ent  move- 
tead  of  lei  m  b 

.   |        '  i  ,  ■  .  i    adopted  by  oth- 
id  opinions    rendi  red  by  i  agini  i  i     act  u  I -I   to 


handling  slides  and  slide  conditions,  have  confirmed^ 
judgment  of  the  Engineering  Department  in  advocaty 
the  methods  now  being  used  by  the  Sanitary  District^] 


Si  SeweifSig©   Pfiaa  hi 
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That  Cincinnati  needed  a  sewerage  plan  when  the 
dies  noted  below  were  begun  is  shown  by  the  fact  tha  1 
studies    figuratively   unearthed    91    miles   of   se 
listed  in  the  city  records,  and  by  the  further  facte 
the   city  had   no   accurate   maps   and   that   it  had  i  j 
worked  out  any  scheme  for  intercepting  sewers  to  i 
up  streams  within  the  city  nor  looked  ahead  to  the 
when  sewage  treatment  might  become  necessary. 

The  report  is  dated  Dec.  27,  1013.  It  consists 
I  rief  introduction  by  H.  M.  Waite,  then  Chief  Em 
Department  of  Public  Works,  transmitting  to  Victc 
Price,  Director  Public  Service,  a  joint  report  by  I 
Morse,  Engineer-in-Charge,  and  Harrison  P.  Eddy, 
suiting  Engineer  of  Sewerage  Investigations. 

The  scope  of  the  investigations  is  summarized  it 
Morse  and  Eddy  report  as  follows: 

Upon  completion  of  these  preliminary  examinations 
scope  ot  the  work  was  determined  and  an  organizatio 
fected  covering  the  following  branches  of  the  problem: 
Underground  Survey,  to  obtain  records  of  existing  se 
(2)  Topographic  Survey,  to  make  a  topographic  surve> 
map  if  the  city;  (3)  New  and  Relief  Sewers,  to  comput 
capacities  of  existing  sewers  and  design  the  necessary  st 
to  relieve  congested  sewers  and  to  plan  new  sewerage 
required;  (4)  Intercepting  Sewers  and  Creek  Improven 
to  plan  sewers  to  collect  the  sewage  now  discharged 
Duck  Creek,  Mill  Creek,  and  the  Ohio  River,  and  to  com 
to  proper  disposal  points,  and  to  prepare  plans  for  the  fu 
improvement  of  these  creeks;  and  (5)  Sewage  Dis,,>os; 
make  studies  and  plans  covering  the  problem  of  the  ult 
disposal  of  all  sewage   from   the  city. 

The  Underground  Survey  included  the  "loi 
plotting  of  all  surface  and  subsurface  structures  ii 
city  between  property."  The  plats  are  23x32  in.  « 
herder  lines,  10  ft.  to  the  inch  in  the  downtown  die 
and  50  ft.  to  the  inch  elsewhere.  Up  to  Dec.  27, 
there  had  been  plotted  511  sheets  covering  386  mil 
sewers  and  other  underground  structures.  There  ff 
alout  1 25  sin-els  in  all. 

Tin:  Topographic  Survey  was  begun  in   May, 
and   both    field    and    ofliee   work    were   completed   lal  I 
December,    L913,  covering   102. Hi  sq.in'i.,  of  « 
30  sq.mi.  were  outside  the  city  limits.     Under  this 
the  enffh rs  slate: 


The  triangulation   net  vised   in   building  m>   the   map  it 
Into    the    United    States    trans  continental    net    along    the 
parallel   of   latitude,    and    is  of  sulllcient    accuracj     I 
cadnst  i  al    or    prope    tj     line    sin  i  cy.      In   I  his   count  ■ 

she   to  call    particular  attention    to   lb nil  It  inn    ol    Clncl 

records    as    to    property    corners    and    surveys,       Info 

this    hoi  I    Ii     ell  he i     In    i  he    ha  nils    of    n     lew     privn  Ii 

;i  ,i,i.    therefore,    unolliela  I    In    elm  i  actor,   or   Is  lust,   n 

..,.,,  I    ,  if ,,,  I    is    made    to    preserve    them,    within 

I     ,,, Is  and    Important   landmarks  and    cornel 

,  ,      ,  , I     ol     cxlsti  nee,       'I'll,  ,  el'oi  c,    at     as    earl! 

.1,      .,     ,  adai  Iral     stirvej     ol     I  'luelnnal  i     should     1"' 

,l  ,  ,  I       In    I  lie    ilntt  ntow  n    s,  el  Ion.      Su,  h    .,    i  u 
I,      ,  ,i    ,,,,     i  ho    i  ,  i  him  nl  it  n"i     in  I     "I     Ibis    Topou  rnphlc    Bl 

and    the   positions  of  i n    at  all      heel    Intel 

nod     ind    pi  rly    monumented 

\m    \\n  Iti  i. n  i    Si  u  ehs  have  been  d,    igi 

>       an,|    nl     the    dale    of    file    l'e|u>l'l     were    III    |'i" 

more  districts.     The  engineer    ver)   properlj 
ii,,.     in, In      be   continued    until    the   who! 

In  ei ered 
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bbe  Intercepting  Sewers  will  be  required  for 
mati:  Mill  Creek,  Duck  Creek  and  the  Ohio  River, 
stimates  for  these  are  $-2,185,000  and  $492,000,  re- 
vely,  for  the  first  two,  and  from  $800,000  to  $5,- 
)0  for  the  Ohio  River  interceptor — depending  upon 
ngth  of  the  latter,  which  in  turn  will  depend  in  part 
the  policy  adopted  as  regards  sewage  treatment. 
the  close  of  December,  1013,  work  on  the  contract 
:  the  Mill  Creek  and  Duck  Creek  interceptors 
irogressing  rapidly,  and  one  contract  on  each  had 
ly  been  let. 

Sewage  Disposal 
3  population  in  the  Cincinnati  Sewerage  district 
thought  to  be  over  500,000,  and  it  is  estimated 
9  years  hence  it  will  be  900,000  in  district  and 
)  in  Cincinnati.  Besides  a  population  of  1.- 
"i  above  Cincinnati  discharges  sewage  into  the 
nd  the  stream  also  receives  "vast  quantities  of  in- 
1  wastes."    The  report  says  : 

nsideration  of  the  vast  population  discharging  sewage 
stes  into  the  river  may  give  a  wrong  impression  of  the 
er  of  the  water  unless  the  enormous  quantity  of  water 
In  the  river  is  also  borne  in  mind.  The  dilution  af- 
the  sewage  and  other  wastes  is  so  great  that  as  the 
)f  the  river  reaches  Cincinnati  there  are  no  visible 
es  of  contamination,  and  it  is  only  by  the  most  deli- 
cterial  tests  that  satisfactory  and  conclusive  evidence 
imination  is  obtained. 

ignizing  the  fact  that  the  Ohio  River  water  was  un- 
tory  and  unsafe  for  domestic  purposes,  Cincinnati  at 
cpense  has  installed  a  water  treatment  plant.  A  study 
accurate  and  detailed  records  which  have  been  kept 
was  put  into  operation  shows  conclusively  that  the 
fiapable  of  removing  the  dangerous  and  undesirable 
8  from  the  water,  and  that  it  is  tinning  out  a  water 
s  safe  for  domestic  consumption. 

t  more  convincing  evidence  on  this  subject  is  obtained 
e  typhoid  case  and  death  rate  statistics,  which  show 
lile  prior  to  the  introduction  of  filtered  water,  Cin- 
had  a  death  rate  from  typhoid  higher  than  the  aver- 
e  of  other  large  cities  in  the  country,  since  the  intro- 
Of  filtered  water  the  typhoid  death  rate  has  been  ma- 
lower  than  this  average.  As  typhoid  fever  is  well 
to  be  a  water-borne  disease,  and  as  it  is  one  which  is 
ily  prevalent,  these  facts  show  conclusively  that  the 
reatment  plant  is  capable  of  producing  from  raw  Ohio 
rater  a  water  which  is  safe  for  domestic  consumption, 
difficult  to  estimate  with  accuracy  the  length  of  time 
1  fnv  water  to  pass  from  Cincinnati  to  Louisville — a 
!  of  133  miles  by  way  of  the  river.  Such  estimates  as 
ien  made,  however,  indicate  that  the  probable  time  of 
varies  from  a  minimum  of  one  day  to  a  maximum, 
I'li.il  conditions  of  flow,  of  perhaps  four  days.  As 
hold  bacillus  is  capable  of  living  in  such  waters  for 
■  lays  and  possibly  for  several  weeks,  there  is  little 
phoid  germs  discharged  at  Cincinnati  ma]  reach 
lie  while  still  possessed  of  their  normal  vitality.  It 
efore,  important  to  know  about  the  quality  of  water 
■vllle,  as  it  has  received,  in  addition  to  the  sewage 
ted  Into  it  above  Cincinnati,  that  contributed  by  the 
ntl  district,  and  by  some  smallei  cities  and  towns  be- 
cinnati. 

nvllle  is  provided  with  a  water  treatment  plant  simi- 
hat  install. -.1  at  Cincinnati.  A  study  <>f  the  results  of 
nt  at  Louisville  shows  conclusively   that   this   plan!    I  i 

of  produclni      i        >  Bfac and   safe   water  fr the 

tit    "f   the  '  ihto    Rli  er.     While   ta    .<•  ailable   to 

nil  towns  between  Cincinnati  and  Louisville  are  not 
e  and  satlsfactoi  y,   th<  to  be  suffloli 

I  'i Btrate   with   certalntj    thai    well   designed   and 

I    operated     wn  enl     plants    are    capable    of 

taken    from    1 1 > « -   « » 1 1 i . >    River   at   any   of 

ties  or  tow  us.  safe  and  satisfactory  for  domestic  con- 

udlea   made,    II    appea  n    safe   to   conclude    thai 

Mr  water   at   Cincinnati   and    between   Cincinnati   and 

lie  is  mil   go  contaminated    ai    to   render   it    unsuitable 

ipplles   when   treated    b;    8    well    de   Igned   and 

.  .i    water-treal  menl    pla  nt;    a  nd    fu  rtb 

■   be   i vldei thai    the  contamination   of 

.t'-r  is  Hi>  great  as  to  placi     i   load  upon  such  a   plan! 

.i    which    would    be    pi  I    upon    it    ■■ 

of  Cincinnati   excluded    from   the   river,   or   treal   d    b 


the  recognized  methods  of  sewage  treatment  before  its  dis- 
charge. It  is,  however,  absolutely  essential  that  all  water- 
supplies  drawn  from  the  Ohio  River  should  be  treated  before 
being  distributed   to  consumers. 

The  natural  condition  of  the  river  will  be  somewhat  modi- 
fied by  the  completion  of  the  Government  project  to  create  a 
9-ft.  navigation  stage  between  rittsburgh  and  Cairo,  i  m.  i 
the  dams  included  in  this  project  is  located  at  Pernbank, 
which  is  about  twelve  miles  below  the  center  of  the  city. 
This  clam  holds  back  the  water,  forming  a  pool  about  21  miles 
in  length.  When  the  whole  project  is  completed,  the  Ohio 
River  at  times  of  extreme  low  flow  will  consist  practically  of 
a  series  of  pools,  through  which  the  water  will  flow  at 
relatively  low  velocity.  Considerable  attention  has  been 
given  to  the  probable  effect  of  this  condition  upon  the  self- 
purification  of  the  river.  The  evidence  thus  far  accumulated, 
while  not  as  complete  as  is  desirable,  because  of  the  limited 
time,  and  particularly  because  of  the  relatively  high  dis- 
charge during  1912,  indicates  that  the  river  will  be  in  a  better 
condition  to  carry  on  the  processes  of  self-purification  after 
the  dams  are  built  and  used  than  in  its  natural  condition. 
This  is  due  to  conditions  producing  a  better  mixing  of  the 
sewage  with  the  river  water,  to  sedimentation  and  to  the 
better  opportunities  for  the  growth  of  aquatic  plants. 

After  reviewing  the  various  methods  of  sewage  treat- 
ment now  in  use  and  their  availability  to  meet  pos 
future  conditions  at  Cincinnati,  this  portion  of  the  report 
concludes : 

In  view  of  the  fact  that  it  does  not  appear  that  sewagt 
treatment  will  be  necessary  at  Cincinnati  for  a  number  of 
years,  it  does  not  seem  wise  to  recommend  any  specife 
method  of  treatment  or  that  any  site  be  secured  for  a  tieat- 
ment  plant.  Methods  of  sewage  treatment  have  been  im- 
proved, and  new  methods  have  been  devised  during  recent 
years,  and  much  further  improvement  may  reasonably  be  ex- 
pected during  years  to  come.  It  would,  therefore,  seem  idle 
to  take  steps  at  this  time  which  would  commit  the  city  of 
Cincinnati  in  any  way  to  a  particular  method  of  treatment. 
It  is  necessary  and  wise,  however,  to  so  plan  and  lay  out 
the  system  of  intercepting  sewers  which  may  be  built  from 
time  to  time  that  they  may  be  brought  together  in  harmony 
with  any  method  for  the  treatment  of  sewage  which  may  be 
adopted;  and  should  it  later  prove  advisable  to  intercept  the 
re  along  the  Ohio  River,  before  a  sewage  treatment 
plant  is  needed,  the  site  on  which  such  a  plant  is  to  be  built 
should  then  be  selected  so  that  the  intercepter  may  be  laid 
out   with   a   view   to   conveying   sewage   to   that   site. 

From  these  investigations,  the  conclusion  is  that  Cincin- 
nati is  not  at  present  justified  in  going  to  the  expense  <  t 
building  and  operating  a  sewage-treatment  plant,  since  the 
benefit  derived  therefrom  would  not  be  commensurate  with 
the  expense.  It  appears  to  be  entirely  practicable  to  so  treat 
the  Ohio  River  water  as  to  render  it  safe  and  satisfactory  f  ..,■ 
domestic  supplies  below  the  city  of  Cincinnati,  as  well  as 
above  it.  A  plant  for  the  treatment  of  a  public  water-supply 
is  likely  to  be  more  skillfully  and  conscientiously  opi 
than  a  sewage-treatment  plant,  because  it  is  easier  to  obtain 
funds,  not  only  for  construction  but  for  operation,  as  the 
community  providing  the  funds  is  the  community  benefited 
by  the  results. 

It  is,  therefore,  recommended  that  Cincinnati  continue  the 
policy  of  discharging  its  sewage  into  the  Ohio  River,  and 

ular  attention  be  given  to  so  constructing  outlets  as  to 
h    mixing  of  the        >  Ith  the  river 

i     ular  attention   should   bo  given   to  this  point  in  the  de- 
of   the   outlet   structure   for   the   Mill   Creek    Int.    . 
now  under  construction.     This  outlet  should  be  extended  well 
in   the   river,   and   it   is   not   improbable   that   it   i 
bio    t"   construe!    a    "multiple-outlet"    structure   so   that 
the  sewage  discharged  through  a  number  of  openings  may  be 
more  completely   diffused   through   the   river   water. 

The  bi  >  i  discharged  by  the  Mill  Creek  Intercepter  will 
le  inoffensive  as  compared  with  that  discharged  by  Mill 
Creek  during   periods  ol   i  water.     It  will  not  make 

•       eat  immed  tnds  upon  the  dissolved  oxygen  of  ti  a 

river  watec  as  the  highly  putrid  wate  m   Mill 

i '  .  ek.     The  quantity    of  o  11  probabl]    l>i 

it  as  that  now  discharged,  but  it  will  be  In  a  condition 
w  hlch   will  not  undi  pldly,  so  that   tlm  • 

will   be   available    tor    II    to  distance   be- 

low  the  city  and   bi  mingled    with   the   river 

water  before  there  Is  oppo  tj    for  putrefaction.     Aft. 

.     i       o  thoroughl:  i    mixed    with    the   i  lv<  r 

i ppea ra  to  be  little  i  ictlon  In  tlio 

river,    since   the   quantity   of  dissolved      oj  hi    Into 

Intimate  contact    with   the   particles   of  organic   matter   la   bo 
i    .    i   that   the  Inoffensive  process  of  oxidation   takes  pi 
Its  stead. 
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The  failure  of  the  timber  bracing  of  a  steel  sheet-pile 
coffer-dam,  approximately  30x60  ft.  in  plan  and  about  25 
ft.  deep,  at  South  Norwalk,  Conn..  May  51,  resulted  in 
the  death  of  the  contractor's  engineer  and  the  foreman 
carpenter.  Two  other  men  who  were  in  the  coffer-dam 
rt  the  time  of  the  collapse  escaped  with  minor  injuries. 
The  coffer-dam  was  built  for  one  of  the  main  piers  of  a 
rolling-lift  drawbridge  span  of  a  new  reinforced-concrete 
arch  bridge  over  the  Norwalk  River  between  .South  Nor- 


be  known,  for  the  two  men  responsible  for  its  desigiB 
construction  were  both  killed  in  its  collapse.  The  M 
ing,  14-in.  Lackawanna  steel  interlocking  arch  sheea 
ing,  remained  intact,  as  is  shown  in  the  aecompaM 
views.  The  piling  was  either  bent  or  tipped  over  scB 
the  two  opposite  sides  nearly  meet  in  the  center  op 
coffer-dam;  but  above  water  there  is  no  rupture  i;t( 
coffer-dam  itself. 

The  chief   features  of   the   design   of   the   frame  i 
sketched  by  a  member  of  the  editorial  statf  of  Exonrj 
ixg  News  from  testimony  given  at  the  coroner's  in< 
are  shown  in  Fig.  2.  The  12xl2-in.  transverse  struta 


Fig.  1.  Views  of  Steel  Sheet-Pile  ( 'offer-Dam,  South  Norwalk,  Cow.,  after  Collapse  of  Timbi 

Framing,  May  21. 


i  - i    Si  i  M.  Sheet-Pile  Cofeeh  Dam,  Which   Failid  M\i  21,  Soirn 

\oi:\\  ILK,    <  os  \. 

walk   and    East    Norwalk.     The   accident    oreurred   about  posts  were  fastened  to  the  waling  and  center  longituj 

II    p.m.,   shortlj    aftci    the  coffer-dam  had   been   pumped  struts  l>\     hort   :i  in.  plank  lisli  plates  bolted  UiroQgl 

out    for  the  first   time,  and    under  a   head  of  water  boiiu  limbers.     There    were   also   longitudinal    diagonal  b 

::  ft.  less  than  the  high  tide  ii   had  rl  nl I  an  both   through   II >nlcr  and   Ibe  side   frames,  m* 

hour  before,  when  the  contractor,  the  cit  and  •  '   l(i-in.  limbers.     The  limbers  were  of  ordinary 

neer  were   in  ide   the  coffer-dam   to  in-  and  pine  lumber,  purchased   new  at   (he  lime  the  I 

gpect  it.     It  is  reported  that  at  the  timi  oi  inline  there  was  built  last  winter, 

h   shortly  before  The  colfcr-dani    frame   was  built   a-   a   unit   durinJ 

■i  bad  been  practically  dry.  winter  mid   lowed   into  place;  ami   most   of  it  had 

lure  and   thi  iu«    of  under  water  for  i  everal  months.     The  liotloni  of  the 

,  ,.n,  i  dam  di  rer  wn     |>n  i  ion  I)    prepared   hy  dredginu   away  about 
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mud  and  silt  and  driving  wood  bearing  piles.  The 
mie  was  then  placed,  the  lowest  waling  being  fastened 
the  foundation  piles,  and  50-ft.  interlocking  steel 
?et-piles  driven  so  as  to  have  a  footing  of  about  16  ft. 
the  bottom,  which,  under  the  silt,  was  supposed  to  be 
tard  gravel. 

Considerable  difficulty  was  experienced  in  pumping  out 
>  coffer-dam  (preparatory  to  placing  the  concrete  foot 
j;)  with  two  centrifugal  pumps,  so  there  wee  recently 
ded  two  more,  making  four  pumps  with  a  combined 
meity  of  8000  cu.ft.  per  min.  Three  were  electrically 
ven  and  one  steam  operated.  The  pumps  and  operat 
;■  switches  were  mounted  on  the  timber  bracing  within 
eoffer-dam  near  the  longitudinal  bent.  As  the  water 
s  lowered,  special  precaution  was  taken,  it  was  stated, 
drive  wedges  around  the  waling  frames  wherever  the 
et-piling  had  sprung  away.  Tt  is  reported,  however, 
it  the  dam  was  not  tight  but  leaked  considerably  dur- 
j  the  pumping  process 

It  is  proposed  to  spring  the  coffer-dam  walls  back  into 
ice  by  hauling  lines  and  jacks.  The  bottom  had  not 
'ii  examined  at  the  time  this  article  goes  to  press,  so 
it  it  is  impossible  to  state  whether  the  bottom  waling 
me  remained  intact  or  not. 

tin  contractor  for  the  bridge  and  coffer-dam  is  the 
•Ilarg- Barton  Co.,  of  New  York  City;  the  work  is 
der  the  general  supervision  of  C.  L.  Barton,  member 
the  firm,  and  the  coffer-dam  design  and  construction 
i  under  the  immediate  supervision  of  R.  C.  Dewar. 
■  contractor's  engineer  who  was  killed.  The  consult- 
!  engineer  for  the  city  is  John  E.  Greiner  of  Baltimore, 
1.,  for  whom  W.  Watters  Pagon  is  Resident  Engineer. 


State  §tmpes'vnsn©mi  of  Dsunms  Sim 


I'lie  Shite  of  Connecticut  has  for  many  years  been  at 
head  of  the  various  commonwealths  in  controlling 
i (Construction  and  operation  of  dams.  In  1878  a  law 
-  passed  regulating  dam  and  reservoir  construction. 
is  law  provided  that  the  member  of  the  Board  of  Tiail- 
m1  Commissioners  who  was  a  civil  engineer  and  one 
il  engineer  residing  in  each  congressional  district  in 
•state  should  constitute  a  board  of  civil  engineers  and 
\c  the  supervision  of  all  dams  and  reservoirs.  This 
ird.  acting  individually,  inspected  whatever  dams  were 
Jldered  to  be  of  danger,  their  initiative  being  taken 
the  petition  of  local  officers  or  of  two  or  more  per- 
is who  fell  thai  they  might  suffer  loss  by  the  breakage 
any  dam  or  reservoir. 

While  this  law  was  far  ahead  of  any  similar  law  in  any 
ier  -late  ii  -ill!  had  a  number  of  deficiencies.  No 
■<>rd  was  kepi  of  the  dams  inspected   and   the   inspec- 

nol   a.'  mandatory  as  could  have  been    nshed. 

During     the    past    year    the    Connecticut     legislature 

-se.l   an   amended    law    which    permitted   "I'   a    much   bel- 

Wganization  of  the  board  and  mm  h  better  rule-  for 

■  i  ion   of  dams.     This   a.  I,   together    «  itli    rules 

I  information  concerning  the  inspection  of  dams  in  the 

te,   has    I n    recently    compiled    in    a    1 klel    which 

add  be  obtainable  from   K.  YV.   Bush,  who  is  the    ei  re- 
I  y  of   the   State  of  Connectietil    Board   of  Civil    Engi- 

I  ,\  llle,    (  'nllll.       The    e-    rill  lal       of    I  he    ae|     are    as 


(1)  The  commissioner  of  rivers,  harbors  and  bridges, 
who  is  a  civil  engineer,  and  one  civil  engineer  residing  in 
each  congressional  district  to  be  appointed  by  him,  shall 
( 'institute  a  board  of  civil  engineers  who  shall  have  super- 
vision of  all  dams  and  reservoirs. 

(2)  The  members  of  this  board  shall  continue  in  of- 
fice for  two  years.  The  members  of  the  board  shall  each 
receive  $10  per  day  and  their  necessary  and  reasonable 
expenses  while  actually  employed. 

(3)  Upon  the  application  of  two  or  more  persons  or 
corporations  who  would  suffer  loss  or  damage  by  the  tak- 
ing away  of  any  dam  or  re  ervoir  a  member  of  the  board 
shall  forthwith  inspect  the  same  and  if  in  bis  opinion 
such  dam  or  reservoir  is  not  sufficiently  strong  to  with- 
tstand  the  action  of  water  under  any  circumstances  he 
shall  at  once  serve  notice  upon  the  person  or  corporation 
(•wning  or  having  the  care  and  control  of  the  same  to 
place  the  dam  or  reservoir  in  a  safe  condition  under  the 
supervision  of  the  said  engineer.  When  such  repairs 
are  completed  to  the  satisfaction  of  said  engineer  he  shall 
issue  a.  certificate  of  such  acceptance  to  such  person  or 
corporation  who  shall  record  the  same  in  the  land  rec- 
ords of  the  town  in  which  said  dam  or  reservoir  is  located. 
If  said  engineer  shall  find  the  dam  or  the  reservoir  to  be 
secure  and  safe,  the  expense  of  such  inspection  shall  lie 
paid  by  the  applicant. 

(4)  This  is  an  entirely  new  section  and  reads  as  fol- 
lows: 

Before  any  person  or  corporation  shall  construct  a  clam 
or  reservoir,  or  alter,  add  to,  or  replace  any  dam  in  a  locality 
where  life  or  property  may  be  endangered  through  the  in- 
sufficiency thereof,  the  plans,  specifications  and  necessary 
data  for  such  dam  or  reservoir  shall  be  submitted  to  a  mem- 
ber of  said  Board  of  Civil  Engineers  who  shall  examine  the 
ground  where  the  dam  or  reservoir  is  to  be  built  and  the 
plans  and  specifications  therefor.  If  he  approves  the  same 
be  shall  issue  a  certificate  authorizing  the  construction  of 
such  dam  or  reservoir  or  such  alterations,  additions  or  re- 
placements. No  such  dam  or  reservoir  shall  be  constructed 
nor  such  alterations,  additions,  or  replacements  made  without 
such  approval  and  certificate.  Tf  said  state  engineer  deems 
it  necessary  he  may  before  issuing  said  certificate  call  in 
for  consultation  and  advice  the  State  Board  of  Civil  Engi- 
neers  or   any    member   of   said    Board. 

5)  The  engineer  inspecting  shall  issue  a  certificate 
approving  the  same,  which  certificate  shall  be  recorde  i  in 
the  land   records  id'  the  town. 

(f>)  Any  person  aggrieved  by  any  decision  of  the 
member  of  the  hoard  may  appeal  to  any  judge  of  the  su- 
perior court  within  twenty  days  of  the  dale  of  decision, 

(*)  Every  person  or  corporation  who  shall  build  o: 
repair  any  dam  or  reservoir  exi  ep1  in  compliance  with  the 
provisions  of  the  act,  or  shall  use  any  dam  or  reservoir 
when  constructed  or  repaired  without  obtaining  the  cer- 
tificate provided  shall  forfeit  $500  for  the  use  of  the  state. 
Any  person  or  corporal  ion  constructing  or  repairing  a 
dam  or  reservoir  or  using  such  dam  or  reservoir  without 
( omplying  with  the  pro\  isions  of  (hi-  ail  may  he  enjoined 
from  constructing  or  using  such  dam  or  reservoir, 

(8)     The   state   attorney   >•(   the   town   or   count]    in 

which    such    dam    or    reservoir    jg    located    upon    the    COm 

plaint   of  anv   engineer  designated   under  the  provision 

of  this   ail    -hall    institute   an   action    to   recover  such    for 

leiliin d    to   enjoin    the   construction    and    use   t<\'    -mh 

dam   or  reservoir. 

In  addition  to  the  foregoing  act.  the  Board  of  Civil 
Engineers  appointed  have  adopted  certain  rule-,  which 
are  in  brief  as  folli 

(I)     There   shall    he   submitted    for   preliminarj    ap 
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proval  two  copies  each  of  the  drawings,  specifications, 
description  of  the  proposed  work,  etc.  If  approved,  om 
copy  of  each  shall  be  so  marked  and  returned  to  the 
(  wner,  the  other  copy  being  retained  by  the  board  mem- 
ber for  use  during  construction. 

(2)  Before  obtaining  the  final  certificate  of  approval, 
the  owner  shall  for  permanent  record  file  with  the  mem- 
ber of  the  board  issuing  the  certificate  plans  on  tracing 
cloth  or  plans  on  cloth  by  the  in-ko-graf  or  other  equally 
permanent  and  satisfactory  process  of  printing  and  speci- 
fications or  written  description  which  show  and  describe 
ihe  work  as  actually  constructed.  These  plans  and  writ- 
ten data  shall  be  certified  as  correct  by  a  person  who  was 
in  responsible  charge  during  construction  and  who  knows 
to  his  best  knowledge  and  belief  that  the  facts  certified 
to  are  correct. 

(3)  The  permanent  plans  and  records  shall  from 
time  to  time  be  filed  with  the  librarian  of  the  State  li- 
brary.  The  members  of  the  board  while  acting  in  their 
official  capacity  shall  not  render  professional  services  to 
(  wners  in  connection  with  the  dams  and  reservoirs  con- 
cerning winch  they  are  officially  engaged.  The  consent 
of  four  members  shall  be  necessary  for  r.ction  by  the 
board. 

There  are  six  members  in  the  Board  of  Civil  Engi> 
neers;  one  member  at  large  and  one  from  each  of  the 
five  congressional  districts  of  the  state.  It  is  customary 
to  make  application  for  approval  to  the  member  repre- 
senting fin-  congressional  district  in  which  the  clam  is  lo- 
cated, hut  the  law  permits  any  member  of  the  board  to 
act  in  any  location  in  the  state.  The  members  of  the 
board  are  Chairman,  Win.  Tl.  Cadwell,  who  is  the  eom- 
roissfoner  of  rivers,  harbors  and  bridges  who  is  a  civil  en- 
gineer, New  Britain,  Conn.;  the  secretary  is  Edward  W. 
I'.n  h.  Lyme,  Conn.,  and  the  other  members  are  W.  Burt, 
Hartford,  Albert  B.  Hill,  New  Haven,  Forest  G.  Sco- 
field,  Bridgeport,  and  Win.  (!.  Smith.  Waterbury. 


HI£WQ  MOTES 


\     Municipal    Garbage    Reduction    Plan!    will    be    built    at 
i"  ii'"i  maximum  capacity  oi  800  tens  per  day.   The 

illy   garbage  amounts  to  some  60,000   tons  per  annum.     Geo. 

ii     1'irJ'ii.   C( r  of   Public  Works,   lias  secured   an 

appropriation   of   $475,000   for   the   project.     A    site   has   been 

ad    II    i      proposed    I bodj     In    the    "  orks    in 

■    thi    best  practice  of  the  day.    The  plant  Is  to  be  In 
July,    1916.     Smith,    Kinchman    ,v   Grylls,  of   De- 
ippolnted    Engineers    to    prepare    plans   and 
i . ,  i    building     and  equip]   i 

\    Break    in    n    in-in.    Water    Main    at   Youngs  town,    Ohio, 
o,    tppears  to  have  been  caused  bj    the  weight 

'         ■  ii] 1  to  be  a  3-In. 

n    th i     i  -  •  •    mains,    i  •  i  i  i    after    e    1 1 1  •  ii     and 

ri  iund  that  thi    lai    •    main  n  I  he 

■■■■   i  ■  i  ;        '  '■■     clearai no Inl  i 

Ion  or  elsi    ;  hi  not  adequately 

r  t  ed ,     'iti".  . ,  i ,   t  h  i    i main     1 1  ■  I 

ii      'i  b  break  In  1  he    10  In     main. 

i.i  ■■     i   ..i   wati  ■    •    orki     Vei  flei     i    n 

Works,  and   i      H,   uiiir  la  City  Bin- 
■  I 

Babmarlae  Hlanal  n<n~        equipment   foi     hip  111 

oat  of  t  he  1 I  1 1    n 

Co '  boat    drifted    for    t  w  o 

■ i    hi  i 

•  imi  i  :.   bui       ■  '  •    unable   i I 

hi  ti  'I,   in.  a  in  tii"  boat,    i  ii.  i  eleven  died 
1 1  'il  thin     i"  •  n  i  qulppi  'i  with     ubi 

I  m  .lil.  i  I  I In.:, I      Of 


the  "Columbian"  been  equipped  with  a  submarine  b<  .|.l 
could  have  signaled  passing  steamers  a  long  distance  El 
It  is  stated  that  the  sound  from  a  submarine  bell  rung  byEl 
can  be  detected  at  a  distance  of  several  miles. 

The   North    River   Bridge   and    Tunnel    Project   in    New  « 

City  is  now  proposed  to  be  financed  by  bonding  theEj 
Jersey  counties  adjacent  to  New  York  for  part  of  theE  I 
of  the  structure.  The  recent  New  Jersey  Legislature  pKt , 
a  law  providing  for  the  appointment  by  New  Jersey  of  a|| 
State  Commission,  with  power  to  make  final  prepanErj 
and  go  ahead  with  construction.  A  commission  is  to  bZ. 
pointed  by  the  Governor  as  soon  as  at  least  three  of  thB,| 
counties  agree  to  pay  for  preliminary  expenses  up  to  $■  I 
each.  The  estimated  cost  of  a  Hudson  River  Bridge  atjt  I 
St.  is  $42,000,000,  and  the  cost  of  two  tunnels  under  thel. 
son   opposite  Canal   St.,  New   York   City,   at   about   $ll,0oKj 

Municipal  Railway  Extensions  in  San  Francisco  con 
Proposals  for  a  Stockton  St.,  Columbus  Ave.  and  Fort  J'k  . 
line  will  be  received  by  the  Board  of  Public  Works  JtL 
(The  tunnel  for  this  line  was  described  in  "Enginea.- 
News,"  Feb.  12,  1914).  This  will  run  from  Market  St  j« 
to  connect  with  the  present  Union  St.  (municipal)  line  far 
crossing  the  Geary  St.  (municipal)  line.  It  will  leavjtt 
former,  after  a  short  run,  however,  branching  west  to  o: 
Mason  Reservation  and  connecting  there  with  the  Van  a 
Ave.  (municipal)  line  not  completed.  All  these  roadmi 
running  are  expected  to  be  in  operation  Oct.  1.  Constnio 
of  the  Potrero  Ave.  extension  started  May  19;  this  i  tl 
first  line  south  of  Market  St. 

Supply  of  Gas  at  Less  Than  Cost  has  been  permitte  i 
the  Massachusetts  Board  of  Gas  and  Electric  Light  m 
missioners  for  the  municipal  gas  works  of  Mtddleborp, 
The  price  up  to  the  present  has  been  $1.75  per  thousand  t 
feet  maximum.  The  Commission  finds  that  these  old  Ma 
were  too  high  to  encourage  the  use  of  gas  for  light,Mt 
or  cooking  and  that  if  the  output  can  be  increased  tin 
will  come  down  to  the  uniform  rate  of  $1.50  to  be  instiled 
The  management  is  held  to  be  taking  only  an  ordinary  ill- 
ness risk  and  that  temporarily.  Through  the  benefit  of  ■ 
funds  given  by  the  late  T.  S.  Pierce  and  the  sale  of  jm 
rights  to  the  city  of  Taunton,  new  water-gas  equipmen  I 
been   added   without    increasing   the    public   debt. 

More   Changes   in   the   Boston,    Mass.,    Kngineerlng  Deri- 
meats — To   effect   a    saving   of   $19,260    per   annum   Mayor 
ley,    of   Boston,   Mass.,    has   removed    seven    employees   oth 
Street   Laying   Out    Department   and    reduced    the   salari.; «: 
44  other  employees  of  the  same  department.     The   ChiefSc- 
gineer's    salary    has    been    reduced    from    $3500    to    $330Cor 
annum,    and    the    Assistant    Chief    Engineer's    from    $2Sii  t. 
$2600.     Two  $2500  per  annum  Assistant  Engineers  have  W 
removed,    and    the    salaries    of    several     Assistant    Engl  M- 
have  been  reduced  from  $1600  to  $1  I0S.50  per  annum.     Di 
men    have    been    reduced    from    $1300    to    $1200    pi 
transllmen  from  $1301)  and  $1200  to  $1100  per  annum 
salary    reductions    in    the    Department    of   Public  'Works   ■ 
noted  in  our  issue  of  Mar.   12,  1914,  p.  589. 

si\  Tickets  J»r  a  Quarter  were  denied  the  Oily  of  Sch 
tady  in  its  case  before  the  Public  Service  Commission  f" 
Second   District   of  New   York   against   the   Schenectady     I 
way  Co.     All  the  Commissioners  concurred  and  two  died 
ions.       One     by     Wm.     T.     Emmett      holds     thai      the 

whether    fin    i lasonable    Income    is   now    produced.      Tl 

not  to   1"'   fixed    nt    a    point    where  the  company   can  just  I 
'    .      private    capital    will    he    driven    out.      1' 
ularly  Is  .such  an  unfriendly  attitude  not  to  he  taki  n 
.Instil  il    .  cm lillo ns    n-e    nnl    the    host.    The     present    net   Inl 

Is  shown    In    I nl>    J-    lo   9  ■      on    (lie    value   placed    I 

on    the  street    railway   property    while  the   compan>     I 
Biddable    .     p.  in  i     in    complying    with    the    various    ordeii»: 
i  in     Commission    nnd    provisions    ■  i     i  !,,■    puhllc-seri  Ii 

Measurements   of    ItnlKvu.i     Ullrauc    In    MiisNiichuserll 

recently    proposed    because  of  ™ lalnls   that    inllvt 

Slate    were    colloctliu;     more    truni I.ili.m    mil ;e    thanjh- 

win  ra  n  led        The    ."I  uto    i  'onimlssloner    of    W«l 

nnd       I.    iini    I    iirriingcil     to    ineasrri     all     Ihe    rnllronds    I" 
state    I"      i  ■  1 1 1 1 1  •  ■  ;M-      an     a  iilmneH'.      wllli     (la  aged 

a  ii      >il  mi.  ;  i  i     mi  1,    after     rat  hie     ii     on      d    lcngt  •' 

Ira    I       riinnliii-     II     ever    Ihe     \  arlmia     i  all  iv.ij    ,     i .  ,  ordlni 

■  i'i  betweei 

The    |>l  hi    lii      been     i  ha  mlein    I,    Low  ever,    lm     Ilia 
i'. .mm.  n  i<   Commli    ilon    h  is    nntlM,    I    (he      I.I.     oltl,  II      thr 

.  ..in 1 1. .ii    with    the    ill I    e   iluntlon    of    the    railroad 

n     inn ■■..-         ii     \.ili     in.   i-iiiie    th,.    rnllwnyn    of    Mnnnchu 

wlthl hi,,  ii    a I  ha    nnl    this   meiiHiirement    by    the  felfl 

■e ii.nl       IVOUld      •  n|. .•>■,. In     nnv      in. -a  a  ii  i  ei  mni  t  ,i      Ihe     :l 

might   make  i<-i    the  adj t   fares. 
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Switch  Lever  Working  Out  of  Socket  Caused  the  De- 
ent  of  a  Passencer  Train  on  the  Wabash  R.R.  at  Deea- 
ilo.,  on  May  5.  A  report  of  this  accident  furnished  to 
Cunningham,  Chief  Engineer  of  the  Wabash  R.R.,  stated 

le   derailment  of   No.    1    at    Decatur    was    caused    by   the 

h  lever  working  out  of  socket,  permitting  the  switch 
<Js  to  open  and  derail  the  Pullman  sleeper  and  the  Wa- 
ll dining  car,  the  two  rear  cars  on  the  train.  Investiga- 
ioldeveloped  tne  fact  that  the  switch  had  been  used  by  a 
at  about  5:30  p.m.,  an  hour  and  fifteen  minutes 
derailment  occurred;  and  it  is  evident  that  the 
»-|  hman  had  neglected  at  that  time  to  place  the  lock  in 
i<:iasp  and  to  lock  it.  This  permitted  the  lever  to  work 
u»if  the  socket  as  the  forward  portion  of  the  train  passed 
T4  the  switch. 

lie    sleeper    and    the    dining    car    sideswiped    a    steel    coal 
m  tanding  on  an  adjacent  track,  and  killed  two  trespassers. 

Idition,  two  passengers  in   the  sleeper,   the   train   conduc- 
Oi  md  fire  employees  of  the  dining  and  sleeping  cars,  were 

tly   injured. 

fnp-Line"    Railroads    have    been    adjudged    common    car- 
le! by  the  U.  S.  Supreme  Court  in  the  case  of  the  Louisiana 
i    iclfic  Ry.   and   others.      Therefore   they   are   held    entitled 
6  division  of  through  rates  denied  some  time  ago  by  the 
state   Commerce   Commission   on   the   grounds   that   these 
industrial  branch  lines  owned  and  operated  by  the  eon- 
i  furnishing   their  freight. 

he  Court,  Justice  Day  writing  the  opinion,  defines  a 
non  carrier  according  to  the  existence  of  rights  of  the 
>u  ic  to  use  the  facilities  rather  than  extent  of  business. 
It  as  pointed  out  that  while  abuses  and  discriminations  ex- 
yet  such  were  not  grounds  for  condemning  the  roads 
ommon  carriers:  it  was  affirmed  to  be  within  the  Com- 
ion's  power  to  regulate  the  division  of  joint  rates  In 
r  such   case. 

his  decision  is  expected  to  have  favorable  effect  on  the 
l>d  ing  application  of  railroads  for  a  5%  increase  in  freight 
•s  ).  The  Commission  has  already  stated  that  the  advance 
not  be  necessary  if  joint  rates  are  not  to  be  divided 
tap   lines. 

he  Bridge   Dynamiters  Convicted   of   conspiracy   to   trans- 

p<    dynamite  on  passenger  trains  in  1910  and  1911,  and  who 

re  ntly   appealed   to   the  United   States   Circuit   Court   of  Ap- 

s,  were  ordered   (May  16)   to  report  June  6  to  resume  the 

Ing  of  their  sentences  in  Fort  Leavenworth  penitentiary. 

explosives  transported  were  used  to  wreck  bridges,  build- 

and    other   structures    erected    by    nonunion    labor.      The 

returned   to    prison    were    Frank    M.    Ryan,    President    of 

International    Association    of   Bridge    and    Structural    Iron 

•kers,   and   19   other   members    of   that   organization. 

>rlginally,  39  men  were  found  guilty  in   the  United  States 

rlct   Court   at   Indianapolis,    Tnd.      Six    of   the    39    received 

.end.  d    sentences.     The   other   33   entered   the   penitentiary 

Jan.    1,    1913.      Of   these,   32    appealed.      The   United   States 

ult  Court   of   Appeals   ordered    their   release   on    bonds   of 

000  for  each  year  of  sentence  imposed.     Two  were  paroled. 

save  six  of  the  remaining  30  were  released  on  bonds.     The 

■t  granted  new  trials  to  six   and   denied   new  trials  to  21. 

tences  of  from  1  to  7  years  must  be  served  by  the  20  men 

irned  to  prison. 

Crack  Elevation  of  the  surface  extension  of  the  Chicago 
'.ik  Park  Elevated  R.R.  has  been  ordered  by  the  Illinois 
He  Utilities  Commission.  At  Laramie  Ave.  the  trains 
■end  to  the  surface  and  run  al  tig  the  side  of  Lake  St. 
•  beside  the  elevated  tracks  of  the  Chicago  &  North- 
tern  Ry.,  and  have  stations  at  intervals.  As  the  trains 
is  the  ends  of  the  subways  under  the  C.  &.  N.  W.  Ry. 
situation  is  very  dangerous,  and  accidents  have  been 
lerous.  The  elevation  of  the  tracks  has  been  a  sub- 
Itatlon  for  several  years,  but  the  company  has 
financial  Inability.  The  company  is  now 
■•■•I    by    the   Chi  ted   Railways   Co.    i  which    owns 

the    local    electric    elevated    lines)    and    Is    in    the    hands 
The    order    of    the    Commission     provides     that 
is   for   the   work    must    be    filed    by    .Inly    1,    and    that    work 
■  ■I     «  it  hln    GO  ter    a  pproval    ol     Hi,' 

Until   the   work    Is  completed   all    trains   must    Btop   at 
dug.       Tt    is    provided    also    that     It'    thi 

.-era    refu  ■     I it     thl  t  ho    company    must 

trains    on    its    sui 

Plasak    b'orrst,    \oriii    Carolina,    pari    of    the    estate    of   the 

W.  Van.l.ibllt,    Is  to  1,,-  purchased      b  I 

.•mni.nl,    the     Nntlnnu.1      I '• 
Ing  approved    the   offer   ..f   Hi    per  acre      There    are   86,700 

fn.    Th..  i.i  I.,    to  ho  paid  Is  loss  than   th<  ther 

leveloped 

i   one    ..f    the 

n    ■  lope     i  n ■  I    poi  tlon      of    the    northern    and 
tern   slopes  of  the    i  one  of   the   most   prom- 

nt    In    the    southern      Appalachians. 


The  lands  were  offered  to  the  government  by  Mrs.  Edith 
S.  Vanderbilt  to  insure  their  perpetuation  in  entirety  ana 
present  development,  the  price  of  the  total  area  being  placed 
at  some  $200,000  below  that  of  former  negotiations  for  it  as 
an  indirect  contribution  to  insure  its  purchase  by  the  gov- 
ernment. 

Existing  contracts  call  for  removing  certain  portions  of 
the  merchantable  timber  stand  on  some  four-fifths  of  the 
area,  though  these  contracts  require  best  forestry  practice. 
The  forest  is  already  improved  with  buildings,  roads  and 
trails  which  will  assist  in  the  government  administration. 
This  brings  the  purchased  and  approved  tracts  in  the  Eastern 
mountains    up    to    5,077,000    acres. 

Conservation  of  Water  on  a  very  large  scale  Is  contem- 
plated by  about  thirty-five  large  manufacturing  concerns  in 
the  Xaugatuck  Valley   between    Torrington   and   Derby,   Conn. 

General  meetings  have  been  held  and  a  committee  con- 
sisting of  Charles  H.  Preston,  Jr.,  M.  Am.  Soc.  C.  E.,  Con- 
sulting Engineer  of  Waterbury,  Conn.,  Ex-Senator  Lewis  A. 
Piatt,  president  the  Piatt  Bros  &  Co.,  of  Waterbury,  and 
W.  H.  H.  Wooster,  secretary.  The  Seymour  Manufacturing 
Co.,  of  Seymour,  Conn.,  have  been  appointed  to  look  into  the 
proposed  scheme  and  report  on  its  feasibility,  cost,  loca- 
tion,  etc. 

At  a  meeting  held  on  May  4,  1914,  this  committee  reported 
that  it  would  be  possible  to  construct  three  reservoirs  by 
building  three  dams  at  a  cost  of  $1,000,000.  The  dams  would 
flood  1225  acres  and  would  store  23,571,920,000  gallons  of 
water. 

It  is  thought  that  each  town  and  city  along  the  entire 
valley  will  cooperate  in  financing  this  great  development,  the 
idea  of  which  is  to  have  a  sufficient  amount  of  water  on 
hand  at  all  times  of  the  year  for  the  numerous  manufactur- 
ing plants  and  also  to  flush  the  Xaugatuck  River  to  an  en- 
tirely sanitary  condition.  A  plan  is  being  developed  at  the 
present  time  by  which,  if  carried  out,  would  produce  suffi- 
cient funds  to  carry  out  the  proposition. 

The  Empire  Suspension  Bridge,  Panama  Canal,  described 
in  "Engineeiing  News"  of  Dec.  16,  1909,  is  being  dismantled, 
after  over  five  years  of  useful  service.  The  erection  of  the 
structure  was  begun  on  Mar.  11,  19'">9,  under  the  supervision 
of  A.  S.  Zinn,  formerly  Resident  Engineer  of  the  old  Central 
division,  and  it  was  formally  opened  to  public  traffic  on  July 
31  of  the  same  year.  It  was  the  first  bridge  to  be  constructed 
across  Culebra  cut,  and  was  designed  net  only  to  furnish  a 
means  of  communication  between  the  east  anil  the  west  sides 
of  the  canal,  but  also  to  carry  the  compressed  air  and  water 
mains  over  the  cut.  It  was  built  with  a  view  of  being  taken 
down  before  the  opening  of  canal  navigation,  as  its  height 
above  the  water  line  is  only  10S.5  ft.,  and.  therefore,  would 
not  clear  the  masts  of  the  larger  vessels. 

During  the  height  of  steamshovel  work  in  the  cut  at  Em- 
pire, and  before  the  depopulation  of  the  Canal  Zone  was  be- 
gun, there  was  a  large  amount  of  traffic  over  the  bridge.  It 
served  the  Las  Cascades  plantation  road  extending  toward 
the  eastern  boundary  of  the  Zone,  and  of  a  number  of  trails 
leading  from  this  road  into  the  interior.  The  removal  of  the 
structure  will  cause  a  diversion  of  what  remains  of  this 
traffic  north  and  south,  north  as  far  as  Gamboa,  when  the 
new    Empire-Gamboa    road  1    to    use,    and    south    to 

Panama  by  way  of  the  Canal  Zone  highway  to  Taraiso.  Pedro 
Miguel,    and   Corozal. 

New  Electric  Tunnel   Locomotives  on   the  Michigan    Central 

will  soon  be  in  service  at  the  Detroit  tunnel,  pulling  trains 
between  Windsor,  Ont.,  and  the  new  terminal  in  Detroit.  Up 
to  the  present  six  locomotives  have  been  in  service.  These 
weigh  100  tons,  and  arc  capable  of  hauling  a  train  weighing 
900  tons  behind  engine  (as  described  in  "Engineering  News,'' 
June  24  and  July   1,    1909). 

Passenger  trains  are  hauled  usually  bj  on.-  1..,  omotive,  but 
occasionally    two   are    used.      For   frel  up    to   three 

locomotives   are   employed    (one    i"    front,    two   behind).      The 
average  adhesion   coefficient    developed    by   the  locomotives   is 
about  26%,  but   as   much   as  60.in.rt  lb.   drawbar  pull   has  been 
le   unit   under   favorable   conditions.      While 

the  old   locomotives  can   I omblned   for  any   tt. 

somewhat  heavier  units  became  desirable,  i  l   of  gen- 

eral  use   of  r    trains,    and 

average  length  and  weight  of  I 

motives,    soon    t.,    i.e    delivered,    were  ordered     of 

120-ton  .  20  tons  heavier  than  ti Id      Each  <>f  the 

new  units  will  I.e  capable  Of  hauling  a  train  of  more  than 
lrtilrt     tons     weight.        TI'.'     n.\y     loeoniot  I  yes     are     precisely     the 

i  tin-  1. 1. 1  ..nes.  ami  win  i.e  Interchangeable  with  them 
in  all  p  ipper  in  the  motors  and  ballast- 

Weigh!    a.l. led    in    thl  The    first    of    the   n.u     ' 

tlvea  win   lie  delivered   in   a   week   or   two,   the  others   I 
low  at  Intervals  of  a  month. 
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The  Humuurg-Anierieuii  steamer  •'Vaterland,"  which  ar- 
rived in  New  York  on  May  21,  required  over  lour  hours  for 
docking  after  her  arrival  at  the  pier  in  Hoboken.  There  was 
a  strong  ebb  tide  at  the  time,  and  when  the  ship  was  brought 
around  broadside  to  the  current  to  enter  the  slip,  a  tugboat 
with  five  barges  got  in  the  way  and  compelled  delay.  Before 
this  tow  had  steamed  out  of  the  way,  the  tide  carried  the 
"Vaterland"  too  far  downstream  to  make  the  slip.  She 
backed  out  into  the  river  to  avoid  the  shoal  water  on  the 
New  Jersey  side  of  the  river,  and  floated  down  over  a  mile 
before  she  was  turned  back  upstream  for  a  new  try  at  the 
pier.  When  the  "Vaterland,"  with  her  950  ft.  of  length,  lay 
across  the  channel,  she  practically  blocked  north  and  south 
traffic  of  large  vessels  on  the  North  River,  and  the  "Bar- 
barossa,"  of  the  North  German  Lloyd  line  was  delayed  half 
an  hour  in  sailing  in  order  to  get  safely  past  the  great  ship. 

In  leaving  her  pier  on  the  return  voyage,  on  May  26,  the 
"Vaterland"  had  an  equally  exciting  time,  although  the  de- 
parture was  timed  for  a  slack  tide.  In  backing  away  from  the 
Hoboken  berth  and  before  she  could  be  straightened  down- 
stream, she  drifted  over  to  the  Manhattan  shore,  where  her 
stern  stopped  just  short  of  a  pier  of  the  Southern  Pacific  Co. 
The  back  wash  from  her  propellers  caused  two  steamships 
lying  in  the  slip  beside  the  pier  to  break  their  hawsers  and 
drift  against  the  shore  bulkhead.  A  coal  barge  in  the  slip 
was  sunk. 


The  Indiana  Flood  Prevention  Commission,  appointed  by 
Gov.  Ralston,  as  noted  in  our  issue  of  May  14,  has  submitted 
a  preliminary  report,  which  includes  the  following  para- 
graphs: 

It  is  apparent  that  from  lack  of  sufficient  time  and  means 
the  flood  commission  should  confine  its  immediate  efforts  to 
the  following  work,  the  results  of  which  should  form  a 
sufficient  basis  for  a  preliminary  report  an  1  drafting  of  intel- 
ligent legislative  recommendations: 

1  To  gather  together,  before  the  data  has  been  lost, 
and  while  it  is  fresh  in  the  recollection  or  in  the  records,  the 
height  of  flood  waters  of  March,  1913. 

2  To  determine  the  amount  of  damages  resulting  from 
the    flood    of  March,    1913. 

3  To  summarize  the  rainfall  and  runoff  for  the  various 
watersheds  in  the  state,  and  to  determine  the  character  of 
existing  obstructions  and  levees  in  the  bed  and  flood  planes  of 
the   main    streams. 

4.  To  present  an  account  of  the  history  of  past  floods  in 
Indiana,  so  that  some  Judgment  for  recommendation  may  be 
had  as  to  the  probable  future  floods  that  may  be  provided 
against.  ,  ,  ... 

5.  An  account  of  the  steps  taken  by  certain  committees 
to  protect  themselves  against  future  floods,  and  the  steps 
taken  bv  railroads  and  county  commissioners  to  build  new 
bridges  to  provide    larger  openings. 

6.  An  account  of  the  measure  of  legislation  under  way 
in  other  states  to  control  floods  and  provide  state-wide  legis- 
lation by  which  the  flood  protection  works  in  each  watershed 
shall  supplement  each  other  and  form  parts  of  an  adequate, 
unified,    mutually    consistent   and    comprehensive    system. 

7.  For  the  Information  of  the  next  legislature  an  account 
of  the  methods  adopted  for  controlling  floods  by  construction 
of  reservoirs,  by  straightening  channels,  and  the  best  uses  of 
the    flood    plane    of    the    rivers    which    may    be    subjected    to 

I     ..  '.  ■   r  [low. 

We  recommend,  for  the  securing  of  this  information  and 
Its  compilation  for  the  commission's  consideration,  the  ap- 
pointment of  a  special  commission  of  five  to  take  charge  of 
this  work,  under  the  commission's  direction,  and  press  it  to 
t  he    prompt*   I    conclusion. 

We  recommend  that  said  special  committee  be  authorized 
to  employ  the  necessary  assistance  to  perform  this  work,  est- 
mated  as  follows: 

I  me  engineer  in  charge;  one  assistant  engineer;  two  as- 
slstants;  one  stenographer. 

Wo    recommend    the    securing    oi    a    fund    or   sio.ooo    with 

to  defray  the  Balarl<     and  •    penses  of  these  employees 

and    the    traveling   expenses    of   the    members   of   the   special 

ttee,    as    v.  •     have    i  trefully    estimated    that    the    work 

ted.  <     "  nol   bi    proper!     performed   with  any  less  amount. 

First   Operation   of  the   Panama    Lock-Control   Board    (de- 

i   In  "Engineering  News,"  Dec  25,  1913)   was  made  on 

\  when  the  entire  west  flight  at  Gatun  was  used    'i 

ft,  chamber  was  used,  as  for  the  largest  vessel,  though 

the  trial   v.  is  made  without  a  boat     The  lower  lock  was  at 

I   the  start,  whllt    th     middle  level  was  28.1  fl      The 

upper  then    Ailed    to  1  level    by   opening   rising 

id  201,  each  valve  being  op        l  half, 

1  to  the    full.      At    10  OB    a  m.,    the    lock    was 

i, n.  d  to  ;   the  upper  guard  and  opi  i    I 

lock  was  ti"  ri   i.  i.i.'   r..r  the 
.    eepl    thai    thi    fendei    chains,   n  hloh 
,  t    at  tually    In   I    lied,    are    lo    be    low  ered    I  ■  < 

V,.MH,  I  I  before  the       ites  can  be 

Tho    upper   gates    wi  i  10:16       m         ttei     the 

.     tered  the  1< 

i  on  I ipanyln 

•  i. 

'i  12  oi I  h    II 

-   oi i    '     II 

•    iv. 

II   the  way. 


10:05.      Gates  40   and    36   opened. 

10:05V2.      Gates  39  and  35  opened. 

10:14%.      Gates    40    and    36    closed. 

10:15.      Gates   39   and   35    closed. 

10:15.      Rising  stem   valve   260   closed. 

10:16.      Rising   stem   valve   261    closed. 

10:19.      Rising   stem   valve    249    opened. 

10:25.      Gate    27    opened. 

10:25:30.      Gate    28    opened. 

10:25:30.      Rising   stem    valve   24S    opened. 

Middle    level    equalized. 

10:33.     Gates  23   and   24   opened. 

10:37.      Gates    2S    and    24    closed. 

10:37:30.      Gates  27   and    23   closed. 

10:42.      Rising   stem   valve    24S   closed. 

10:43:30.      Rising   stem   valve    249    closed. 

10:48.      Rising   stem    valve   226    opened. 

10:51.      Rising   stem    valve   227   opened. 

11:03.      Revels    equalized. 

11:05.      Gates    15    and    16    opened. 

11:07.      Gates    15    and    16    closed. 

11:07:30.      Rising   stem    valve    226    closed. 

11:0S:30.     Rising  stem  valve   227  closed. 

11:14.      Rising-  stem  valve  210  opened  half  way. 

11:25.      Rising  stem  valve  210  and  211   opened  all  the  wa\ 

11:35.      Gates   7   and   S   opened. 

11:38.      Gates   7    and    8    closed. 

11:41.      Gates  3  and   4   closed. 


Mr.  Lawrence  S.  Kaiser  has  been  appointed  Superintenden 
of    Water   Works    of   Portland,    Ore. 

Mr.  S.  R.  Fisher,  Assistant  City  Engineer  of  Springfield 
Ohio,  has  been  made  City  Engineer,  succeeding  Mr.  C.  E.  Phil 
lips,    resigned. 

Mr.  E.  C.  Bagwell,  recently  Assistant  Engineer  of  the  Sen 
board  Air  Line  Ry.,  at  Norfolk,  Va.,  has  been  appoint. 
Asistant    to    the    President,    with    headquarters   at   Norfolk. 

Mr.  James  M.  Johnson,  M.  Am.  Soc.  C.  E.,  has  resigned  a: 
Engineer  of  the  Louisville  Bridge  &  Iron  Co.,  Louisville,  Ky. 
and   is  now   Consulting  Engineer  of  the  Illinois   Central    I;  '. 

Mr.  Elijah  Sniffen,  a  civil  engineer  employed  by  the  De 
partment  of  Water  Supply,  Gas  and  Electricity,  Borough  OS 
Richmond,  New  York  City,  has  retired  after  35  years  in  the' 
service  of  the  city. 

Mr.  Robert  C.  Wood,  a  banker  of  New  Tork  City,  hat, 
been  appointed  a  member  of  the  New  York  Public  Senrlc< 
Commission,  First  District,  succeeding  Mr.  John  E.  Eustis 
whose  term   has   expired. 

Mr.    Arthur   A.    Skeels,   for   the   past   five   years   Structure" 
Engineer  with   Hubbell   &  Benes,   Architects,   Cleveland,    Ohi.i 
has  opened  offices  for  private  practice  as  Structural  En 
at  450  0   Euclid  Ave.,   Cleveland. 

Mr.  Jerome  Locke  has  resigned  as  United  States  Surveyoi 
General  for  the  District  of  Montana,  Department  of  tin 
Interior,  to  assume  the  management  of  the  Livingstoi 
(Mont.)    "Post  and   Enterprise." 

Mr.  F.  C.  Fwing,  Jr.,  has  been  appointed  Associate  Pro- 
fessor of  civil  engineering  at  the  University  of  the  South. 
Si  wanee,  Tenn.  Mr.  Ewing  is  an  engineering  graduate  of 
the  University   of  Virginia  and   h.  s   1"  en   in   railway   work. 

Mr.    William    D.    Cantillon,    General   Manager   of    the 
east  of  the  Missouri  River,  Chicago  &  Northwestern   !: 
resigned.     Mr.  Cantillon  has  been  continuously  in  the  servl. ■•■ 
of  the  Chicago  &  Northwestern  Ry.  since  187S,  when  he  began 
as  a  brakeman. 

Mr.    C.    A.    Gill,    former    General    Master    Mechanic    of   the 
Baltimore    &    Ohio    R.R.,    Wheeling,    W.    Va.,    has    been 
moted    to  be  Assistant   Superintendent  of  Motive  Power,   with 
headquarters    at    Baltimore,    Md.,    succeeding    Mr.    J.    W,    0. 
Brewer,  promoted. 

Prof.  L.   A.  Waterbury,  M.  Am.  Soc.  C.  E„  head  oi 
partment    of    civil    engineering,    University    of    Arlzon 
been   granted  a  year's  leave  of  absence,    191  1-15.      The  di 
.,.     ,t    v.   1]    be    In  chawce   of  Assistant   Professor  F.  C.   i 
Asboc.  M.   Am.  Soc.   C,    ffl. 

Prof.   William   K.   Halt,   M.   Am.   Soc.   C.   E.,  of   the   civil   IB- 

i.    ■     In        deparl t     nf     Purdue     I'nlvernlty,     has    been    ftp 

■     of    tl,.-    Indian  .     I'l I     Prevention    i 

Blon,     Which      Ih     to     study     and      report     upon      ll I      protection 

v, -oi  i  ■  for  Indiana   si  reams. 

i,     i:.i...  ,,,]  .1    Govern,   M.    Vin.  Soc.  c '.   R.,  formerly   Division 

Kngli  vision.  ]       .,..■:     State    Pni  ■, 

now    Ylee-PrcHld.  nt   of  the-   T.    A.    Gillespie    Co.,    Oonet  .1    COB 
ti  ictore,  N.w  York   City.     Previous   to  IiIh   r..     ■•   ■'..... 
...  r|nti  ndi  nl   ol    Ere  •  I  Ion   for  the  McCI 
n  trui  Hon   Co, 


\[a 
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I.  Baldwin  has  been  appointed  Locating  Engineer 
Salle  Terminal  Ry.,  for  which  Isham  Randolph  & 
consulting  Engineers,  Chicago,  111.  Preliminary  sur- 
•  the  line  from  La  Salle  to  Oglesby,  111.,  have  been 
■d.  There  will  be  three  steel  bridges  and  several 
!d-concrete  structures. 

'laude  E.  Chappell,  Assoc.  M.  Am.  Soc.  C.  E.t  recently 
Jbney  H.  Maury,  M.  Am.  Soc.  C.  E,  Consulting  Engi- 
Chicago,  111,  has  been  appointed  City  Manager  of 
ids,  Mich.  Mr.  Chappell  is  35  years  old  and  a  civil 
ing  graduate  of  the  University  of  Michigan.  He  was 
,'ineer   of   Benton   Harbor,    Mich.,    190S-1910. 

llnton  H.  Fisk,  Assoc.  M.  Am.  Soc.  C.  E.,  Consulting 
-,  St.  Louis,  Mo.,  has  been  appointed  Assistant  Sewer 
loner  of  St.  Louis,  at  a  salary  of  $2500  per  annum. 
is  a  civil  engineering  graduate  of  'Washington  Uni- 
rlass  of  1S96,  and  for  several  years  was  Engineer  of 
tion    of    the    St.    Louis    &    San    Francisco    R.R. 

..  G.  Strickland,  Assistant  General  Manager  of  the 
&  Northwestern  Ry.  lines  east  of  the  Missouri  River, 
I  promoted  to  be  General  Manager,  succeeding  Mr. 
antillon,  resigned,  as  noted  elsewhere.  Mr.  Strick- 
;an  his  railway  experience  as  a  telegraph  operator 
anadian  Pacific  Ry.  His  connection  with  the  Chicago 
western  Ry.  began  in  190S  as  Asistant  General  Su- 
lent. 

'rank  H.  Constant,  M.  Am.  Soc.  C.  E.,  Trofessor  of 
il  engineering  at  the  University  of  Minnesota,  has 
>ointcd  Professor  of  civil  engineering  at  Princeton 
:y,  Princeton,  N.  J.,  succeeding  Prof.  Charles  McMil- 
.m.  Soc.  C.  E.,  who  has  been  made  Professor  Emeritus, 
nstant  was  born  in  Cincinnati,  Ohio,  in  1S69  and 
d  from  the  University  of  Cincinnati  in  1S91.  He  has 
lember  of  the  faculty  of  the  University  of  Minnesota 


irge  "Washington  Goethals,  M.  Am.  Soc.  C.  E.,  Corps 

nj  iters,    U.    S.    A.,    has    been     given     almost     unlimited 

DM'  as  Governor  of  the  Tanama  Canal  Zone.     President 

for I -»y  an  executive  order  of  May  16,  empowers  the  Gov- 

Panama   Canal    to    grant   pardons    and    reprieves 

on  ses   against   the   laws   and   regulations,    and   to    com- 

e   ntences    and    remit    fines.      He    also    may    establish    a 

m    and   prescribe    regulations    for   the    employment 

•    of    the    prisoners    in     the    penal    institutions    in 

A.   Winslow   will   resign   as  Associate  Professor 

at    the    College    of    the    City    of   Xew    York    at    the 

ol  he   present    school    year    to    become    Director    of    the 

!j|q   of    Publicity    and    Education    of    the    recently    reor- 

.    York   State  Department   "f  Health.      Prof.   "W'ins- 

»     idquartcrs    will    be    at    the    Xew    York    City    otlices    of 

nartment   of  Health,  25  "W.  -15th  St.     He  will  con- 

itor    of    Public   Health   at   the   American    Museum 

History     and     Associate     in     sanitary     science     at 

.  e,   Columbia   University. 

.   Ueaburn,  M.   Am.  Soc.   C.   E.,   Civil   and    Hydraulic 

Los    Angeles,    Calif.,    has    been    appointed    Locating 

;n«    for  the  Alaska   Engineering  Commission.      Mr.    Rea- 

i  Hi  an    interesting   and    varied    experience.      It   will   not 

t ieiiee    in    Alaska    for    lie    first    went    there    in 

service    of    the    U.    S.    Geological    Survey.       More 

li.en    Division    Engineer   of    the    T.os    Angeles 

ar,  1   In   1912  and   19  13   lie  bad  charge  of  (he  location 

a    railway    in    Xortliern    I':1 1  a  ■•  on  vi    f  >r    lie-    Argcn- 

rnent    (see   "Engineering  News,"   Feb.   12,   191!). 

iv    Haven    &    Hartford    11.11.   anounees  the 
»lc  chan.es    In    its    operating    staff:    M    .    V.".    H.    Foster. 
.lei    of    Ho-   Shove   Line   division,   has   been 
to    be    Superintendent    of    the   >7cw    York   division,    at 
City,  succeeding  Mr.   C.   IT.   Motsett,   resigned;   Mr. 
,    form,  v   Superintendent  of  the  rrovidenco  divi- 
en    promoted    to    bo    Superintendent    of    the    Shore 
alalon    at   New    Haven,    Conn.:   Mr.    R.    D.    FItzmaurlce, 
ndi'tit     of    the    Western     division,     has     ben 
Superintendent    of    the    Providence    division 
I  .    and     V".     M.    D.    MI'lor,     former    Traln- 
idenee    .li-i    ion,    b    s    been    promoted    to    In- 
lent  of  the  Western  division. 

William    T..    Slliert,    M.    Am.    Soc.   C.    E.,   CorpB    of 

Ml,  U.  S.  A.,   former  Division    Engln •  of  the  Atluntlc 

ia    Canal,    has    been    appointed     to    bead    the 

eors    lo    d.     Is.     elans    for    preventing    floods    in 

~  "hlna,   for   which    J20,000,000   Is   lo   be   available.      The 

bors    of    the     board     or    commission     are:     Messrs. 

i  n  is,    M.    Am.    Soc.    C.    R.,    Chii  f    Engineer    of    ii,.. 


United  States  Reclamation  Service:  Daniel  W.  Mead,  M.  Am. 
Soc.  C.  E.,  Profesor  of  hydraulics  and  sanitary  engineering. 
University  of  "Wisconsin,  and  Charles  D.  Jameson,  M.  Am.  Soc. 
C.  E.,  former  Supervising  Engineer  and  Architect  to  the  Im- 
perial   Chinese    Board    of    Foreign    Affairs,     who    since    June, 

1911,  has  been  in  charge  of  the  American  Red  Cross  Society 
flood-prevention  investigations  in  China.  A  preliminary  re- 
port by  Mr.  Jameson  was  published  in  "Engineering  News" 
of  Sept.  25,  1913.  "When  the  construction  work  is  undertaken, 
it    is    reported,    Col.    Sibert    will    be    made    Engineer-in-Chief. 

Mr.  W.  J.  Towne,  former  Engineer  of  Maintenanee-of- 
way    of   the    Chicago    &    Northwestern    Ry.,    and    since    April. 

1912,  General  Superintendent  at  Chicago.  111.,  has  been  pro- 
moted to  be  Assistant  General  Manager  of  the  lines  east  of 
the  Missouri  River,  succeeding  Mr.  S.  G.  Strickland,  pro- 
moted, as  noted  elsewhere.  Mr.  Towne  was  born  in  Leaven- 
worth, Kan.,  Nov.  28,  I S G 7 ,  and  he  graduated  from  Rensselaer 
Polytechnic  Institute  in  1S95.  Previous  to  that  time  he  had 
been  a  rodman,  transitman  and  Assistant  Engineer  with  the 
Atchison,  Topeka  &  Santa  Fi  Ry.  After  his  college  course 
he  was  for  four  years  Assistant  Engineer  on  the  New  York 
State  Canals,  resigning  in  February,  1S99,  to  become  Assist- 
ant Engineer  of  Construction  with  the  Chicago  &  Northwest- 
ern Ry.  He  was  rapidly  promoted  to  be  Assistant  Engineer 
and  later  Division  Engineer  in  the  maintenance-of-way  de- 
partment. In  1906  he  was  made  Engineer  of  Permanent  Im- 
provements and  from  July,  1906,  until  April,  1912,  he  was 
Engineer  of  Maintenance-of-way. 

Mr.  James  B.  Wilson,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
appointed  Chief  Engineer  of  the  Louisville  (Ivy.)  "Water  Co., 
succeeding  Mr.  Theodore  I.eisen,  M.  Am.  Soc.  C.  E.,  whoso 
resignation  to  become  Chief  Engineer  of  the  Board  of  Water 
Commissioners  of  Detroit,  Mich.,  was  noted  in  our  issue  of 
Apr.  30.  Mr.  "Wilson  is  a  native  of  Louisville,  36  years  old. 
and  a  graduate  of  Rensselaer  Polytechnic  Institute,  class  of 
1S99.  His  first  engineering  work  was  as  Assistant  Engineer 
t  a  Pennsylvania  cement  works.  Soon  after  he  went  back 
to  Louisville,  wrhere  he  was  employed  for  some  time  as  a 
draftsman  and  Assistant  Engineer  of  the  Louisville  Water 
Co.  Later  he  was  with  the  Stewart  Iron  "Works,  Cincinnati. 
Ohio,  the  Columbian  Fireproofing  Co.,  Chicago,  111.,  and  for 
three  years  Superintendent  of  the  Cabrera  Mines,  Hostotipa- 
quillo,  Jalisco,  Mexico.  On  his  return  to  this  country  he 
was  Resident  Bridge  Engineer  of  the  new  Ohio  River  bridge 
r.t  29th  and  Hi~h  Sts.,  Louisville,  and  afterward  Bridge  En- 
gineer of  the  Kentucky  &  Indiana  Terminal  R.R.  Mr.  Albert 
A.  Krieger,  Jun.  Am.  Soc.  C.  E.,  who  has  been  Acting  Chief 
Engineer  since  the  resignation  of  Mr.  Leisen,  has  been  made 
Chief  Assistant  Engineer  in  charge  of  the  nitration  plant  at 
a  salary  of   ?3000   per  annum. 

Dr.  Henry  T.  Walcott  has  resigned  as  a  member  of  the 
Massachusetts  State  Board  of  Health  after  33  years  of  ser- 
vice. On  the  eve  of  his  retirement  Dr.  "Walcott  was  pre- 
sented  with  a  memorial  signed  by  2200  physicians  of  the  state. 
in  which  the  following  record  of  his  work  in  sanitation  is 
;iven: 

Your  connection  with  the  board  began  in  1880,  33  years 
ago,  when,  after  10  years  of  independ  nt  existence,  it  had 
been  merged  with  the  conjoined  board  cf  Lunacy  and  Charity. 
and  you  were  unanimously  elected  its  health  Officer.  At  this 
time  you  served  on  a  commission  for  the  sanitary  improve- 
ment of  the  Blackstone  river,  a  precursor  of  your  subsequent 
la  I... is    on    similar    problems. 

It  is  impossible  to  separate  your  work  in  connection  with 
the  Hoard  of  Health  from  (hat  in  connection  with  (be  north 
and  south  metropolitan  sewerage  systems,  the  Charles  River 
valley  system,  the  Charles  River  estuary  improvement,  the 
metropolitan  water  supply  and  numerous  other  similar  prob- 
lems of  perhaps  secondary  importance,  such  as  the  improve- 
ment of  the  Neponset  River  valley,  of  the  Concord  and  Sud- 
bury rivers,  of  the  sanitary  conditions  as  respects  water- 
supply,    sewerage    ami    sewage    disposal    of    many    cities    and 

towns  which  have  i n    devised   by   (he  committee   on   water 

supply  ami  Bewerage  of  the  Board  of  Health,  of  which  Mr. 
Hiram  F.  Mills  is  chairman,  and  carried  out  in  connection 
with  Us  recommendations  under  your  chairmanship  of  the 
boa  i  .1. 

Since  (he  reestablisbmen t  of  the  Stale  Hoard  of  Health  in 
1S86.  und.r  your  chairmanship,  it  has  been  the  custom  of  the 
Legislature    to    refer   all    important    sanitary    questions    to    thai 

board  for  Investigation  ami  advice,  Instead  of  creating  spe- 
i  ii    commissions,   as   obtains   in    many    states.     This   custom, 

under  your  wise  administration,  has  doubtless  saved  much 
money  to  the  stale,  ami  at  the  same  time,  secured  sanitary 
improvements    recognized    in    all    civilized    countries    as    the 

best    Of    their    class. 


OBHTUARY 


.\li.ert    Con  ant   Buttrlck,   a    pioneer  railway  civil   engineer 
or  Massachusetts,  died  Maj    10,  at   Worcester,  Mass.,  aged  si 

J  .  a  is. 
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A.  A.  Sinclair,  Superintendent  of  Bridges  and  Buildings. 
Duluth,   Missabe  &  Northern  R.R.,  was  struck  by  a  locomotive 

and    killed,   May    11,   at   Duluth,    Minn. 

Louis  Kerry,  of  New  Brounfels,  Tex.,  Superintendent  of 
the  Midland  Engineering  &  Construction  Co.,  died  May  9. 
He   built   several   bridges   and   viaducts   in   Texas. 

George  Millard,  Secretary  of  the  Citizens  Water  Co.,  Bur- 
lington, Iowa,  and  for  many  years  connected  with  the  Murray 
Iron  Works  Co.,  died  May  4,  aged  4  5  years.  Me  is  survived 
by  a  widow. 

Martin  L.  Gardner,  M.  Am.  Soc.  C.  E.,  Assistant  Engineer. 
Pennsylvania    R.R.,    died   at    his    home    in   Newark,    N.    J.,    May 

14.  He  was  born  in  Newark  in  1861  and  studied  at  Columbia 
University.  He  had  been  employed  in  the  engineering  de- 
partment of  the  Pennsylvania  R.R.  for  many  years,  specializ- 
ing  in   pier   and   harbor   work. 

Charles  Barnes  Hoadley,  M.  Am.  Inst.  M.  E.,  a  graduate 
of  Sheffield  Scientific  School,  Yale  University,  class  of  1903, 
was  one  of  several  Americans  who  have  recently  met  violent 
deaths  in  Mexico.  Mr.  Hoadley  was  Superintendent  of  the 
El  Favor  mines  at  Hostotipaquillo,  Jalisco,  Mexico.  The  mine 
was  recently  set  upon  by  bandits,  who  murdered  Mr.  Hoadley 
and  another  American,  G.   E.  Williams,  of  Philadelphia,  Penn. 

J.    Roy   Dillon,   a   former    railway    civil   engineer,    died    May 

15,  at  Mineral  "Wells,  Tex.  He  was  44  years  old.  He  was 
born  in  Lexington,  Va.  About  18  years  ago  he  went  to  Gal- 
veston, Tex.,  as  a  civil  engineer  and  for  several  years  was 
employed  by  the  Gulf,  Colorado  &  Santa  F6  Ry.  Later  he 
was  Vice-President  and  General  Manager  of  the  Houston 
Belt  &  Terminal  Ry.,  and  was  subsequently  connected  with 
other    railway    and    terminal    companies. 

Horace  A.  Cook,  Arsoc.  it.  Am.  Soc.  C.  E.,  Structural  Engi- 
neer, of  the  firm  of  Streiz,  Cook  &  Smart,  Phoenix,  Ariz.,  died 
May  16.  at  his  home  in  Phoenix.  Since  settling  in  Pheenix  in 
1909  Mr.  Cook  had  charge  of  much  building  work  and  also 
of  street  pavement  work.  Before  going  to  Phoenix  he  had 
been  in  engineering  work  in  Seattle,  Wash.  He  was  a  gradu- 
ate of  Valparaiso  University  and  Turdue  University,  in  In- 
diana.    He  is  survived  by  a  widow  and  a  daughter. 

Robert  Crichlow  Dewar,  Engineer  for  the  McHarg-Barton 
Co.,  on  the  construction  of  a  reinforced-concrete  arch  bridge 
over  the  Norwalk  River  at  South  Norwalk,  Conn.,  was 
drowned  May  21,  by  the  collapse  of  a  coffer-dam,  the  pump- 
ing out  of  which  he  was  superintending.  The  details  of  the 
accident  are  given  on  another  page  of  this  issue.  Mr.  Dewar 
was  a  native  of  East  Orange,  N,  J.,  and  graduated  in  civil 
engineering  at  Cornell  Uniyersity  in  1903.  He  was  26  years 
Old. 

I.,  ,„,  i..  Gi  y,  Assoc.  M  Am.  Soc.  C.  E.,  died  May  6,  in  Mon- 
tr, ,1,  Que.,  at  tli.-  age  of  S3  years.  Mr.  Gay  was  born  In 
Barton  Land  raduated    from    the   Sheffield    Scientific 

gel I.     i   ill      I   nivefslty,    in    1901,    and    immediately    went    to 

[daho  to  beco Assistant    Engineer  on  the  construction  of  a 

power  |.i;. mi   mi    Hoi  end    on    Hi.'   Payette  River.     After 

the  compli  tion  of  this  plant  he  went  into  irrigation  ehgineer- 
M       .-.as    in    the    U.    S.    Reclamation    Service    from 
to    L908,    acting    as    Assistant    Engineer    on    the    construc- 
,i   the  M ioi  a  darn  on  Snake   River,  the  original  Jack- 
son   Lake   Dam    In    Wyoming,   and    the  Boise   River  Dam.   near 
,,.      i„    1908  he  resigned   from  the  Reclamation  Ser- 
Bnglneer    for   a    large    irrl  ration    enterpi  is.- 

In  the  to       ill lallfornia.     In   L909  he  conl  racteu 

tuberculoids  and   has  I fighting  this  discs.-  and   Its  after- 

t  flvi      eai         \t   the  time  ol  his  attack   he 
.     t  he  mo  i   promising  young  ens  Inei  i 

i  he   Hi (  Irrlgal  Ioi ■  i i  nd    '•<  •■'■ 

iortan1    and   successful   work.    He 

waB   ,.  ii      respected  b      Irrlg  itlon   en- 

,  ■:  of  the  We  '       I  -  tortv 

Co    I    Ibuted  bj    r    C    Horn,  M    Am 
i  r,    Boise,    ti I 


OHIO      SOCIETY      OP      MECHANICAL,      ELECTRICAL 
STEAM    ENGINEERS. 
June  11-13.     Annual  meeting  at  Toledo,  Ohio.     Secy.,  p, 
E.    Sanborn,    Columbus,    Ohio. 

AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSO| 
TION. 
June     15-17.       Annual     convention     at     Atlantic     City,    . 
Secy.,  Jos.  W.  Taylor,  1112  Karpen   Building,   Chicagoi 

AMERICAN    SUPPLY   AND    MACHINERY  MANUFACTUR,; 
A  SSi  ICIATII  iN. 
June   15-17.      Annual   convention    at   White    Sulphur   Spr I 
W.    Va.      Secy.,    F.    D.   Mitchell,    Woolworth    Building, 
York     City. 

SOUTHWESTERN   WATER-WORKS    ASSOCIATION. 

June    15-17.      Annual   meeting   at   Tulsa,   Okla.      Chairma 
Arrangements,   L.  L.  Ballard,   Tulsa,   Okla. 

TRAIN     DISPATCHERS'     ASSOCIATION     OF     AMERICA.' 

June   1G-19.      Annual  convention  at  Jacksonville,   Fla. 

John    F.    Mackie,    7122    Stewart   Ave.,    Chicago,   111. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS., 
June    16-19.      Spring    meeting    at    St.    Paul    and    Minneaj<|i 
Minn.     Secy.,   Calvin   W.   Rice,   29   W.    39th   St..   New  It 
City. 

AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS. 
June     17-20.       Sixth     semi-annual     meeting    at    Troy,    Nj 
Secy.,   J.   C.   Olsen,   Polytechnic   Institute,    Brooklyn,  li 

SOCIETY   OF  AUTOMOBILE    ENGINEERS. 

June   23-26.      Annual    convention   at   Cape  May,   N.   J.    Cll| 
man  of  Arrangement  Committee,  Arthur  B.  Cummer, 
Broadway,    New    York    City. 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINEEEJ 

June     23-26.       Thirty-first     annual    convention      at      Detill 

Mich.      Secy.,  F.   L.   Hutchinson,  29   W.   39th   St.,  New 

City. 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING  Ed 
CATION. 
June    23-26.       Annual     meeting    at    Princeton.    N.    J. 
Henry  II.  Norris,   29   \V.   39th  St.,  New  York   City. 

AMERICAN     SOCIETY     FOR     TESTING     MATERIALS. 
June    30-July    4.      Seventeenth    annual    meeting    at    . 
City,    N.    J.      Secy.,    Edgar    Marburg,    University    of  1 
sylvania,   Philadelphia,   Penn. 

AMERICAN    SOCIETY    OF    ENGINEERS,    ARCHITECTS 
CONSTRUCTORS. 
July    3-4.      Convention    at   Brighton    Beach.    B.    I.      S 
T.    Hugh    Boorman,    520    E.    20th    St.,    New    York 

AMERICAN   SOCIETY   OF   ENGINEERING    CONTRACT 
July    4.      Convention    at    Brighton    Beach.      Secretary 
Wemlinger,   11   Broadway,   New   York   City. 

\\  oter-AYorks  Manufacturers'  A.sHociation — During 
cent  convention  in  Philadelphia,  of  the  American 
Works  Association,  the  water-works  manufacturers 
the  folio-wing  officers:  President,  Oscar  B.  Mueller,  of 
Ont.;  Vice-President,  Fred  S.  Bates,  Troy.  N.  Y.:  Tie 
Robert  E.  Milligan,  New  York  City.  The  secretarysh 
be   filled    by    appointment. 

Texas  Association  of  Members  of  the  Amt-riciiu  Socle 
Civil  i  iigioei  r- — Among  the  speakers  at  the  summer 
v.  ntion  recently  held  at  Austin,  Tex.,  by  the  newlj 
Texas  Association  ..f  Members  of  the  American  Socletl 
civil  Engineers,  were  the  following:  James  C.  Worn 
Washington,  D.  C;  R.  D.  Parker,  Dallas;  C.  M.  Chamber 
I  e.llas,  Tt  was  decided  to  hold  the  fall  convention  at  Da 
at  which   time  officers   for   the  ensuing  year  will   be  .-Lite. 

Baltimore   Section    of    Imerlcnn    Society   of   Civil    1  Initio 

— A    Baltimore    section    of    the    American    Society    of    Civil 
glneers    was    recently    forme. 1.      on     .May    6.    at    Arundel 
Baltimore,    the   following   officers    wore   elected:    President 
Grciner;      First      and      Second      Vice-Presidents,      !'i 
Stuart,    chief    Engineer,     Baltimore    &     Ohio    R.R.,    and    lH 
I-.,  ach,  Colonel,  i  'orps   of    Km-  In.  ei  s,  U     S    A.:   Seen  I 
in. -r,    Harry    D.   Wllliar,   Jr.,    Assistant    Engineer,    Paving   CI 
mission.    Baltimore,    Mil.      The    directors   are    II.    !>.    Hush,    IT 
Kendall,  B.  P.  Harrison,  Calvin   \V.   Ilendrlck,  Oscai    P    I   n 
M      \     Bong,  A.  W.  Thompson.      The   first    regular   m 
held    May    20. 
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Is   aim 


ess  Gs°©^tl  HoipftEaerira  R^. 


Great  Northern  Ry.,  in  its  crossing  of  the  Cascade 

lins,   has   had   to  contend   with   severe   difficulties 

I   snowfall   and  snowslides,   and   the   interruptions 

»  uiscd  have  become  more  serious  with  the  increase 

over  the  line.     The  heavy  snowfall  in  the  Cas- 

Hiuring  the  winter  of   1912-13   led  the  railway   to 

■ilict  very  extensive  additional  snowshed  protection. 


neer  of  the  Great  Northern  Ry.  The  local  engineers  in 
charge  were  0.  S.  Bowen,  Resident  Engineer,  at  Seattle, 
and  K.  K.  Kuney,  Assistant  Engineer  on  the  work ;  they 
have  assisted  in  preparing  the  descriptions  given  here- 
with. 

As  the  double-tracking  of  the  line  over  the  mountain 
division  is  contemplated,  it  was  advisable  to  put  in 
double-track  construction  wherever  the  line  is  finally  lo- 
cated and  where  the  amount  of  excavation  and  other 
work  would  not   be  so  great   as  to  render   doubtful   the 


•'in.  1,    Construction  of  a  Combination  Concrete  and  Timber  Snowshed;  Great  Northern  Ry. 

he  concrete  mixing  and  elevatins:  plant  is  at  work  on  the  bark-wall.  Beyond  the  finished  portion  of  the  wall  is  a 
■  ■f  the  timbering  erected,  with  the  timber  handling  derrick  mounted  on  the  roof.  On  either  side  of  the  track 
ie  concrete   pedestals  for  the  timber  posts.      At    the  left  is    the    material    train.) 

carry  on  the  work  as  rapidly  as  possible  in  order  completion  of  the  snowsheda  before  Nov.   1.     The  work 

ii  in  service  during  the  winter  of  1913-1  I.  done  during  the  season  of  L913  provided  lor  the  protec- 

wnrk   was   principally  on   Hie   west   slope  of  the  lio11  "r   15,126   ft.  of  track    (as   noted   below),  and   re- 

between  Tye  and    Scenic,  Wash.,   where   most   of  'l1'"1''1    (l"'    placing    of    85,000,000    It.    b.m.    of    timber 

"able   has   always   been    encountered.      Of    the    L2  and   57>000  '"■V,L  "''  concrete. 

of  line  between    the   Cascade   tunnel    and    Scenic,  _ 

,,  ,i  ,     ,     ,       ,,        ,  ,  ,     ,  Double-track    tunnel     1808 

mile,   nre    protected   either   l>\-    tunnel   or   snowshed.  ,.      ,.  .     .     , 

.  .'  ■■     '    ,  •  ,,.,,,,  Double-track  concrete  and   umber  snow- 

ork  was  done  in  connection  also  with  the  double-  ■     ,  ....  . 

the  !ine>  :,,",  im'lmlof1  n  Rtrot('h  of  l,"llM'-  Double-track 'tiinbeV  snowshed' '.'.'.'.'.'.'.'.  1834 

F'ff-  2  is  a  plan  of  six  miles  near  Scenic,             Single-track   timber  snowshed    8312 

double  loop  and  Hie  new  tunnel.     For  information 

mis  wr  are  indebted  to  Ralph   Budd.  Chief  Rngi-  Total  15186 
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The  principal  items  of  interest  in  connection  with  the 
handling  of  the  work  described  were  the  immense  amount 
of  material  which  had  to  be  delivered  daily  on  the  work 
and  the  amount  of  train  service  involved  in  handling  it. 
About  G000  cars  of  material  were  used  during  the  season 
and  when  the  work  was  at  its  height  as  many  as  70 
cars  of  material  were  handled  daily.  At  no  time  was 
there  storage  room  to  unload  material  to  last  over  24 
hours,  and  any  delay  in  getting  it  on  the  ground  would 
have  meant  a  shutdown  of  the  contractor's  plant,  but  de- 
lavs  caused  by  this  were  almost  negligible.  The  hand- 
ling of  this  material  without  interfering  with  regular 
traffic  was  a  very  difficult  matter  and  required  close  co- 
operation between  the  contractors,  the  operating  depart- 
ment and  the  engineering  department. 

All  the  work  described  was  within  a  distance  of  eight 
miles.  At  one  time  there  were  seven  work  trains  on  this 
district,  which  does  not  include  any  regular  or  hauling 
trains.  Weather  conditions  in  the  early  spring  were 
bad  but  the  weather  in  the  fall  was  especially  favorable. 
No  difficulty  was  encountered  in  securing  labor,  and 
as    many    as    1800    men    were    employed    at    one  time. 


Location  and  Topography 

The   location   of   this   part  of   the   line    is   mti  re 
From  the  west  end  of  the  Cascade  tunnel,  at  Tye,  M' 
lows  down  the  steep  hillside  in  a  southwesterly  diimi 
for  about  two  miles,  until  it  reaches  an  unusuallj 
place  in  the  mountain  called  "Windy  Point"   (Fi». 
There  it  turns  through  an  angle  of  00°  to  the  right  i 
low   the   hillside   in   a   northwesterly   direction    for 
three  miles,  and  then  turns  through  an  angle  of  181n 
the  left  in  Martin  Creek  tunnel,  crossing  the  creek  aft  I 
end  of  the  tunnel  and  doubling  back  on  the  same  hiit 
but  at  a   lower  level.     This   slope  is  followed  for  I 
miles  to  Scenic,  which  is  almost  directly  below  "ift 
Point."     Here  the  line  turns  again  through  an  an:. 
180°  to  the  right  and  crosses  Tye  River,  toward  All 
Thus,  between  Tye  and  Alpine,  it  makes  a  double 
describing  a  huge  letter  S;  two  legs  are  on  the  sameil 
side,  one  above  the  other;   the  third   is  across  the' 
River  and  still  lower,  as  the  entire  double  loop  is 
2.2%  grade. 

The  slopes  of  the  mountain  from  Tye  to  Scenic 
from  40  to  90°.    These  steep  slopes,  together  with  tl  If 


Fig.  2. 


Plan  of  Double-Loop  Development  on  thi 

R.v 


West  Slopk  of  the  Cascade  Range;  Great  North] 

i.vy.vy 

n 

Showing  the  snowsheds  and   tunnels.) 


Camp  conditions  were  good  and  sanitary  conditions 
were  specially  good.  The  percentage  of  fatal  and 
serious  accidents  was  small,  and  the  accidents  were  in 
the  mosi   part  due  to  the  carelessness  of  the  employees. 

Tin-  material  tor  the  work  was  ordered  as  early  as  Feb- 
ruary. Timber  began  to  arrive  in  March  and  was  tem- 
porarily stored  at  Gold  Bar,  some  10  miles  from  where 
rhe  sheds  had  to  he  built.  Considerable  timber  was  here 
ed  in  advance.  The  contract  lor  the  timber  shells 
Has  lei  m  March,  and  they  were  completed  Oct.  L5.  The 
( ontraci  for  tie'  combination  hede  was  awarded  in  May, 
and  they  were  completed  Nov.  I"'.  The  firal  tram  ran 
■h  the  new  tunnel  I  >ec.  I  '< , 

Ali  materia]  had  to  be  supplied  and  hauled  by  train, 
■  ;i-   requin  d    foi    use,  as  there  an'   pracl ically   no 

■  u   ■     lie      hie-    of    the    work.        The    a"   I  ;i"e 

length  of  train  haul  was  80  miles  I'm  concrete  material 
nnd  loo  mile.-  for  timber.    Con  idi  ring  the  fad  thai  the 

of  'on  i  lie  i i    doni    in    i)  inoiii  hs  n  il  houl   in 

i.i-rupiioii  to  the  regular  traffii    of  the  Greal    Northern 

I,'  ,  .  .1   .  ell  me    of  the   year,   it    w  ill   be   realized 

■  ompl  i  hed   under  difficult   i  ondi 

■  ■it  time. 


cation  of  the  lines,  one  above  the  other  on  the  same 
between    Windy    Point    and    Scenic,   account   for  the 
tensive  snow  protection   required   in   that  territory. 
whole   line   between    these   two    points    fact's   south. 
protective   forest   cover  has  been    reduced  to  a  minimi 
In  addition   to  these  conditions   favorable  for  the  I'm 
lion    of    slides,    any    avalanche    hitting    the    upper    le 
the   loop  of  the   line,    must,   in    its  downward   course, 
strike  the  middle  leg  before  il    is  stopped  at    the  bo1 
ol   the  Tye   Valley.      Il   will  he  easy  to  see,  there) 
it  has  been  found  necessary  to  protect  almost  60' 
distance  between  'I've  and  Scenic  with  snowsheds. 

The   I  'in  in  i-Ti;  vriv   Tunnel 

At    Windy   Point,  the  present   line  follows  aloe 
(Mil",   which   i>   almost    vertical    in   some   places.     To  M 
vale    the    solid    rock    for   a    double    I  rack    along   this   ml 

would    have   been    very   expensive.      To    build    'i"1' 

moid    i      imprai  lii  able,    a:     there    i<    a    drop   of    abmi! 
II.    down    a      heer    el i IT    lo    the    bottom    at    Tye    ' 
wni    decided,  therefore,  to  throw    the  line  into  Hie  moil 
am  by  building  a  double-track  tunnel  some   1200  II.  I" 
incidentally  affecting  n  great   improvement    in  the  &h| 
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The  tunnel  sliortenerl  the  line,  reduced  the  cost 

permanent    double-track   location,    and    provided 

nJete  protection  against  snowslides.  The  contract  was 

Grant  Smith  &  Co.,  who  had  to   remove  several 

,  gt'f  snow  to  provide  a  site  for  the  camp  and  power 

Vlrk  on  the  approaches  was  started  May   15.  but  it 

-  •  once  apparent  that  the  character  of  the  ground  at 

id  would  make  it  impossible  to  complete  this 

Jae  to  work  the  tunnel  from  both  ends.     This  east 

500  ft.  long,  was  a  side  cut  along  the  existing 

about  100,000  cu.yd.  of  excavation.     Being  in 

granite,  with  seams  of  hard  material,  it  was  diffi- 

indie  the  work  without  causing  delays  to  traffic. 

irk  either  in  bench  or  heading  was  done  from 

id  of  the  tunnel. 

i  work  was  concentrated  at  the  west  end,  therefore, 


first,  the  shovel  was  operated  by  steam,  using  coke  as 
fuel,  but  when  it  was  in  about  400  ft.,  there  was  consid- 
erable trouble  from  the  gas,  and  as  most  of  the  drilling 
in  the  heading  had  been  done,  the  compressed  air  was 
used  on  the  shovel.  For  the  300  ft.  of  bench  at  the  east 
end,  the  mucking  was  done  by  hand,  through  the  adit. 

The  tunnel  section,  with  timbering,  is  shown  in  Fig. 
3.  The  tunnel  is  timbered  throughout,  the  sets  varying 
from  solid  to  4-ft.  spacing,  but  in  most  of  the  work  the 
sets  are  spaced  2  ft.  c.  to  c.  The  east  end  of  the  tunnel 
was  driven  out  from  the  inside,  and  the  timbering  was 
ail  completed  before  the  portal  was  broken  through.  The 
tunnel  section  is  made  large  enough  to  provide  for  a 
future  concrete  lining. 

For  134  ft.  from  the  west  portal,  the  tunnel  was  ex- 
cavated  to  the  full  double-track  section,  but  as  it  was  evi- 
dent that  the  work  could   not   lie  completed  within   the 


Fill  with  concrete 

,  between  roof  timbers 


(8'kI?"xI?-0  on 
outside  of  curve 
8xl?xll'-#'&'on 
inside  of  curve 


Transverse     Section 


(Roof  Form  and  Supports)     (Sidewall  Forms) 
Part  Longitudinal  Section  through  Forms 


Fig.  3.     Double-Track  Tunnel  at  Windy  Point,  in  the  Cascades;  Gbeat  Northern  TJy. 


I  order  to  expedite  the  construction,  two  adits  were 

i  from  the  slope  n|'  the  old  cut  to  the  center  line  of 

imiel.     These  adit-   were   respectively    11  5  and   994 

west   portal.      From    the    first    of   these   the 

ilati    drifts   were   started    in    both    directions,    while 

■on. I    adit    the    drifts    were   driven    eastward 

\      lurth   point  of  attack  was  the  west    portal  of 

mnel.     Tbe  adits   were  8x10   ft.,  and   about    100   ft. 

Later,  a  third  adit   was  started    (al    1070   ft.   from 

'.J  )  to  strike  tin'  boni  b  ;il  subgrade  and  facil- 

il  of  the  muck  from  the  bench. 

tig  was  taken  out  in  the  shape  of  a  segmental 

j   a  core  which  was  afterwards  shot   out   with 

ni  h.    The  timbering  of  the  roof  proceeded  with  the 

The    bench    was    worked     from    the    west     end 

rem    the   adit    mentioned    abo 

tack.  All  mucking  in  the  heading  was  done 
nil.  while  in  the  hen,  h  it  was  done  by  a  power 
:  35l/fi  cu.yd.  of  rock  bad  to  be  removed  per  Im. 
tunnel  section,  v,  ni i  count  int  the  ovcrbreak.  At 


time  limit  unless  the  amount  of  mucking  was  reduced, 

it  was  decided  to  complete  the  heading  only  for  full 
section,  and  to  take  oul  the  bench  for  one  track  only. 
This  could  not  be  made  narrower  than  aboul  25  ft.  with 
the  shovel,  and  in  most  eases  the  rock  broke  as  far  back- 
as  the  wall   plates   (Fig.  .'!  1 .      The  tunnel  when  completed 

had  the  full  double-track  section  lor  aboul  300  ft.  at  each 

end.  with  single  track  on  the  intermediate  SOU  ft.,  the 
widening  of  which  (on  the  downhill  side)  has  been  con- 
I  :niie,|  through  the  past  winter. 

Xo  particular  difficulties  »ere  encountered  in  the  work. 
tin  main  trouble  being  in  handling  the  tunnel  muck  out 
<  i'  the  adits  by  band.  Rock  ear-  of  l-yd.  capacity  "ere 
used  tor  this,  .ni, i  the  muck  was  dumped  from  the  head- 
ing adits  either  into  30  air  dump  ,ar>  (which  were  un- 
loaded by  a  work  train  when  full  I  or  through  a 
hole   under   the   track.      The   muck    from   the  bench,   which 

was  taken  out   through  the  adit,  was  hauled  across  the 

track  and  wasted  over  the  Bide  of  the  mountain. 

The  west  approach  contained  33,000  yd,  <>(  solid  rock 
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and  this  was  taken  out  and  a  double-track  combination 
snowshed  was  built,  450  ft.  long.  The  method  of  placing 
concrete  here  was  different  from  that  used  in  the  other 
combination  sheds,  described  below.  The  mixing  plant 
was  set  above  the  track  and  the  material  was  handled 
into  bins  from  the  ears  with  a  clamshell  bucket.  Sand 
and  gravel  ran  from  these  bins  into  hoppers  and  were 
dumped  into  the  mixer.  A  1-yd.  mixer  was  used  and 
the  concrete  cars  were  handled  by  a  hoist  and  an  endless 
cable. 

Progress — The  contract  was  let  Apr.  15,  1913,  and 
work  on  the  approaches  commenced  May  5,  while  the 
center  drift  at  the  west  portal  was  started  June  13.  The 
first  adit  was  started  May  13,  and  completed  June  13, 
when  the  wall-plate  drifts  were  started.  The  second  adit 
was  built  June  17-30,  and  the  third  or  bench  adit,  Aug. 
7-27.  The  wall-plate  drifts  at  the  west  portal  were  started 
July  5,  and  completed  Sept.  14.     Work  on  the  bench  was 


.  L3*y.5:y<hZ'3jd' 


the  back  wall  and  foundations  being  of  concretek 
timber  posts  and  roof.  Three  types  of  constructs 
used,  all  having  a  concrete  retaining-wall,  either  of 
ity  section  or  reinforced  with  steel  bars,  and  all  11 
concrete  pedestals  for  wooden  posts  supporting  th 
ber  roof.  Fig.  \  is  a  section  of  the  combination  col 
and  timber  shed  with  reinforced-concrete  back  wall 
shows  also  a  section  of  the  gravity  concrete  back  vm 
The  roof  load  and  the  slide  action  are  taken  as  81 
and  100  lb.  per  sq.ft.  of  roof  surface.  The  quantit[ 
weight  of  material  per  lin.ft.  of  combination  snol 
with  reinforced-concrete  baekwall   is  as  follows: 

Pei|i 

Concrete,    cu.yd 

Reinforcing    bars,    lb 

Timber,    ft.    b.m 

Cast-iron    caps   and    bases,    lb 

Machine  bolts,   lb 

Drift    bolts,    lb 

Cast   washers,    lb 

Plate    washers,    lb 

Angle    iron,    lb ;l| 


BarO 

IJxZO'Drift  BoiiT 

IffxlffCuttobeveland. 

given  ?  coats  ofcarivlrr/umw 

&$SL.      PI.Washer%.. 
setn:nconc:^-^p\     \Z\ 

Alternative  Scheme  ■ 
\  for  Fasten  i  nq     4_ 
Wall  built  in40\  Roof  Timbers  36) 
sections  (not    \  to  Baekwall 
i ,  more)  with  com- 
plete vertical  cut 

2cu.yM 

rock  at.  t 


If  rock  in -front  of 
toe  of  beam  is 
perfectly  sound.no 
anchor  bars  used 


in  with  neat  cement 


Section  of  Rubble -Concrete 
Gravity  Wall 


FlC      I. 


Detail  of  C.T. Base 

Combination  Snowsheds  with  Timber  Posts  and  Roof,  and  with  Back  Wall  of  Ukini-ohckd-CcJ 

crete  ob  mas8  con<  bete 


farted  at  the  west  end  (with  steam  shovel)  Aug.  15,  and 
ot  the  east  adit  (bj  lend)  \.ug.  27.  The  tunnel  was  com- 
pleted Dec.  15,  and  track  wa«  laid  and  trams  operated  on 
Dec.  17. 

(  lOMBl        PIO      Co    OBET]     n.Ti  MBEB  SNOW8HEDB 

The  first  permanent  snowsheds  on  the  Greal   Northern 

By.   were   tructed    in    1910,   and    were   described    in 

■»s,  Dec.  l">.  1910.  They  were  of  rein- 
forced concrete,  with  a  length  of  1480  ft.,  while  in  I'M  l 
an  additional   lei  »82  ft-ws    built     W  tiile  the  •■ 

i 

To  reduce  the  coal  and  ;>t  the  same  time  secure  practic 
ally    permanenl    strui  1 1  permanent      no? 

built    1911  have  been  of  combination  construction, 


>f  the  re  in  fori 


The  front  slab  and  bottom  slal 
Crete  retaining-wall  in  earth  and  rock  section  arc 
signed  as  continuous  beams,  reinforcing  steel  being 
videil  for  positive  and  negative  moments.  The  com 
forts  are  designed  as  caul  i levers.  The  loading  of  the 
nrface  was  determined  by  actual  measurements  of  B 
of  the  deepest  slides  and  weighing  the  packed  wet  si 

The   Weight    is  taken   as    100  lb.  per  sq.ft.      It   \v;i 

that  the  friction  of  the  snow  in  sliding  over  the  :b 
would  produce  a  pull  in  the  plane  of  the  roof  eqilfl 
ion  lb.  per  sq.ft.  of  roof  surface.  The  scat  for  the  i 
limbers  mi  top  of  retaining-wall  has  been  designed  th 
fore,  as  a  horizontal  beam  to  take  care  of  Ibis  lids 
linn. 

\\  herever  Iho  ground  on  the  downhill  side  of  Hie  ! 
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esiot  fall  off  abruptly,  the  shed  is  boarded  up  on  the 

■  side  to  prevent  the  overflowing  snow  from  blocking 

llack  by  backing  up  into  the  shed.     In  some  of  the 

ad  the  six  middle  rows  of  planking  are  remove"  >le  (be- 

ith  the  fifth  from  the  top),  so  as  to  afford  light, 

1  a  wow  of  the  scenery  in  summer.     They  are  se- 

I   by  battens  3x10  in.,  8  ft,  long,  with  filler  blocks 

the  planks,   and   lag  screws   %xlO  in.  are  put 

ri  _'li  the  batten  and  tillers  into  the  posts. 

i  are  of  the  thrust  against  the  outside  posts,  the 
I  o  of  each  is  set  in  a  cast-iron  frame  anchored  in  the 
djial,  while  the  top  scab  of  the  post  butts  against  a 
;il  timber  bolted  to  the  roof,  thereby  transmit- 
idhe  thrust  into  the  ground  and  roof.  The  posts  and 
rts  and  also  the  vertical  beams  in  rock  section 
lanchors,  are  set  10  ft.  c.  to  c. 

!)Xstrl"ctiox  Methods  of  Combination  Sheds 
May  7,  a  contract  was  let  to  Guthrie,  McDougall 
,  to  construct  double-track  snowsheds  at  points  ^ 


into  the  construction  of  the  sheds  was  to  be  furnished  by 
the  railway  and  delivered  at  the  site  of  the  work. 
Gravel  and  sand  were  secured  from  two  pits,  one  at 
Richmond  Beach  near  Seattle,  and  about  90  miles  from 
the  work;  the  other  at  Trinidad  on  the  east  slope  of  the 
mountains  and  about  an  equal  distance  from  the  work. 

Before  work  could  be  started  tearing  out  the  old  sheds, 
about  300,000  cu.yd.  of  snow  had  to  be  removed  from 
them.  This  was  packed  very  hard  and  considerable  of 
it  had  to  be  shot  before  it  could  be  handled.  Various 
methods  of  moving  it  were  used,  including  hydraulic 
sluicing,  moving  it  with  a  derrick,  and  with  shovels  and 
small  cars.  Work  started  tearing  out  the  old  sheds  on 
May  27  and  excavation  was  started  June  16,  the  tearing 
otit  of  the  old  sheds  being  practically  completed  by  July 
10.  Excavation  started  on  the  shed  near  Scenic  on  May 
19.  The  first  concrete  was  placed  in  this  shed  June  10 
and  the  first  concrete  in  the  sheds  near  Tye  was  placed 
July  15.     From  June  10  until  July  5  only  1000  yd.  of 


Fig 


Typical  Timbeb  Snowshed:  Gbeat  Northern  l>V 


Bti   of  Scenic  and    I    mile  and    1 '  L.   mile  west   of  concrete  were  placed,  on  account  of  the  difficulty  of  get- 

The  iii>i  was  1860  ft.  long,  and  the  sheds  near  Tye  tmg  suitable   material.      During   ibis   time,  a   screening 

,:;n"  and  780  ft.  long.     The  shed  near  Scenic  was  planl    was  pu1    in  and  after  that   plenty  of  gravel   was 

Ifprk,  but    the  sheds  near  Tye  were  to   replace  old  available. 

and  the  old  work  had  to  he  torn  out  before  work  As  soon   us  the  work  of  excavating  was   far  enough 

M    tartcd  on  the  new  structures.    The  contractors  ahead,  siv  '-j-yd.  concrete  mixers  were  pu1  on  the  work. 

work  immediately  on  the  construction  of  camps.  The  sand  and  gravel  were  shoveled  from  the  cars  by  hand 

buill  three.     One  near  Scenic  for  350  men.  and  wheeled  to  the  mixers  in  barrows.     The  mixers  were 

P  near  Tye  for  300  men.  with  a  sen. ml  camp  aboul  Bel  on  movable  platforms  and  were  moved  for  every  160 

for  80  men.  ft.  of  wall   (Fig.  1).     The  concrete  was  hoisted  in  skips 

■  total   work  involved  the  handling  of  125,000  on.  by  means  of  a  high  tower  and  discharged  into  thi 

pcavation  for  the  wall  and  125,000  cu.yd.  of  exca-  through  chutes.    Six  mixers  made  as  high  as  1000  yd.  for 

'  '  lj"'  backfill  behind  the  wall.    There  were  54,-  a   12  hr.  day,  and  considerable  delay  was  always  encoun- 

1  "'  concrete  placed.    The  timber  used  in  the  sheds  lered  on  account  of  passing  trains  and  other  delays  inci- 

ll,r<l   '"  3,700, it.  b.m.     All   material  entering  dental  to  maintaining  uninterrupted  traffic. 
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Gravel  was  brought  from  the  pits  by  trains  and  de- 
livered to  the  work  trains  either  at  Tye  or  at  Scenic. 
Three  work  trains  were  required  to  handle  it  after  it  was 
delivered  on  the  work,  one  being  used  at  the  work  at 
Scenic  and  two  on  the  work  at  Tye.  The  amount  of  ma- 
terial which  was  necessarily  handled  from  the  main  line 
by  the  work  trains  made  this  feature  of  the  work  a  very 
difficult  one  to  handle.  Efficient  service  rendered  by  the 
operating  department  enabled  the  company  to  deliver 
materials  to  the  contractor  so  that  he  suffered  no  delays 
from  this  source. 

In  excavating  for  the  walls  and  in  making  the  backfill 
three  steam  shovels  were  used.  Excavation  on  the  sheds 
was  completed  Sept.  20.  Backfilling  was  started  Sept. 
2  and  was  completed  Nov.  29.  The  first  timber  was 
placed  in  these  sheds  Oct.  17,  and  it  was  all  placed  Nov. 
25.  The  timber  was  placed  by  means  of  hoists  and  der- 
ricks similar  to  those  used  in  the  construction  of  the  tim- 
ber sheds  described  below.  Fig.  4  shows  the  concreting 
and  timber  erection  for  a  snowshed  1340  ft.  long. 

Timber  Snowsheds 

Two  kinds  of  timber  sheds  have  been  built.  The  first 
type,  with  posts  4  ft.  c.  to  c,  has  been  used  in  gulches 
or  wherever  slides  of  great  volume  are  known  to  occur. 
The  second  type,  with  posts  8  ft.  e.  to  c,  is  reserved  for 
places  where  the  slides  are  less  severe.  In  former  years, 
when  logs  were  plentiful  along  the  line,  the  place  now 
taken  by  the  concrete  retaining-wall  was  occupied  by  log 
cribs,  which  in  most  eases,  did  excellent  service  for  15 
years  and  over.  But  since  the  timber  along  the  mountain 
side  along  the  track  has  been  killed  by  fire,  it  has  been 
found  too  costly  and  too  bulky  to  haul  logs,  and  12xl2-in. 
dimension  timbers  are  used  for  crib  construction. 

In  the  timber  shed  construction,  the  roof  extends  back 
into  the  sidebill  until  the  slope  of  5  in  1  strikes  the 
ground.  Special  care  was  taken  to  break  joints  contin- 
uously with  the  roof  timbers  and  to  so  brace  the  posts, 
uphill  from  the  track,  as  to  put  the  braces  in  tension.  At 
tin'  same  time,  the  construction  on  the  downhill  side,  by 
means  of  an  A-frame  (and  occasionally  by  using  an  ad- 
ditional post)  was  arranged  to  take  care  both  of  the  slide 
action  a-  well  -,i~  of  the  back  thrust  produced  by  the  pil- 
ing up  of  the  snow  falling  over  from  the  roof  of  the  shed. 
I  i  ■     ■'.    )h0Wf    the  end  of  one  of   these  sheds,  and   the  oon- 

tion  was  described  in  Engineering  News,  Dec.  15, 
1910. 

( Ions  in  otion   or  Timber  Snowsheds 

On  Mar.  26,  I'M::,  il mtracl  lor  the  construction  ol 

9000   lin.ft.   of   limbci    gheds   was   lei    to 
Smith  .v  <  o     TL,   contract  covered  only  the  labor 

of  placing  the  timber  ami  iron,  and  the  railway  ngr I 

to  deli  .  i  all  matei  ial  at  i  he    ite,     \  preliminary  order  of 
-  000  ii    b  in    ■  .i    plai  i '!  on  Feb.    (7,  with  the  Pa 
cific  I'n   Co.  for  immediate  delivery.     Later  requi  Men 

n    tel      !3 00 

Tie  le  Mai     10,  at  Gold 

Bai     10  mill     i  rom  thi   >  enteT  of  the  disti  id  «  hen    the 

bulk  of  the  timber    hei  t.    Tl  ne  for 

\t    the   time  the   firel   deliveries    were 

loo  mui  ii    now  to  permii  of  the  unload 

ite  of  thi     heds,  and  owing  to  the  no 

ii  h  the  work   h  n     being 

'•  ep  and    in   iiianv    CB  0      pre 


cipitous,  there  was  no  room  along  the  work  for  stor 

tuuber. 

The   average    amount   of   timber   delivered    was  s 
200,000  ft.   b.m.   per   day.     The   contractors  got  oi 
ground    Apr.    5    and    immediately   started   to  erect 
camps.     At  this  time,  there  was  about  4  ft.  of  sno 
the  ground.     Excavation  for  the  footings  for  the 
began  Apr.  16  and  the  first  timber  was  placed  Ap: 
From  this  date  until   May  30,  while  camps  were 
built  and  equipment  assembled,  the  average  timber  p 
daily  was  45,000  ft,  b.m.     During  this  time  the  ti 
delivered   was  unloaded  and  stored  at  Gold  Bar  a 
total  of  7,000,000  was  thus  handled.     This  methoi 
only  served  to   take  care  of  the  timber   being  deli 
but  also  gave  a  reserve  supply  to  draw  on   in   cas 
mills  should  be  unable  to  turn  out  the  required  qui 
later  in  the  season. 

The  district  covered  by  this  work  was  from  T 
Scenic  and  was  all  within  a  distance  of  eight  miles, 
the  exception  of  about  1,500,000  ft.  b.m.  which 
placed  in  five  small  sheds  at  a  considerable  distance 
the  site  of  the  main  work.  From  Tye  to  Scenic, 
were  29  separate  sheds,  o  Thandle  this  work,  the 
tractors  built  four  camps  capable  of  caring  for  fron 
to  300  men.  During  the  height  of  the  season,  fron 
to  700  men  were  engaged.  The  contractor's  equip 
consisted  of  15  hoisting  engines  of  25  hp. 

Where  the  shed  to  be  constructed  was  an  extensii 
an  old  shed,  the  hoist  was  placed  on  the  old  shed  an 
A-frame  derrick  with  a  boom  from  60  to  70  ft.  lon» 
built.  The  timber  for  the  construction  of  the  shed 
unloaded  from  the  cars  at  the  site,  picked  up  by  the 
nek  and  placed  in  the  structure.  When  40  to  50  fe 
the  shed  had  been  built,  the  derrick  was  moved  ahead 
the  operation  repeated.  Owing  to  the  very  li 
amount  of  storage  space  there  was  never  enough  till 
on  the  ground  for  more  than  two  days'  work  and  m 
iare  was  necessary  in  delivering  timber  so  as  to  !$> 
the  derrick  working  uninterruptedly  without  interf 
with  the  operation  of  trains. 

Where  an   entirely   new  shed   was  to  be  built,    the 
40  oi-  50  ft.  was  stood  up  with  a  car  derrick  and  theil 
hoist    was    set    on    top    and    the    operation    continue! 
above.     In  connection  with  the  construction  of  the  till 
sheds,  a   considerable  amount   of   very  expensive  exi 
tion   was  necessary    in   order   to   secure    toolings   fori 
posts  and   foundations   for  the  cribbing.     This  amen 
to  about    6  yd.   per  lin.ft.  of  shed,  and   00%  of  this 
rock. 

On  account  of  the  dill'erent   natural  conditions  em 
Icreil,  the  plans  furnished  could  only  he  general   in  > 
ai  Ler  and  (he  type  of  shed   built  depended   largi 
I'll i-  prevented  any  large  an 

abend  and  required  most  of  I 
in  the  site  of  the  shed.  The  I 
eoiiii'e   led   i  olidit  ion    made 


riniber    was    handled    by    ban 


foundal ion  secured, 
t  iinher   being    I  rame 
framing  to  be  done 

bunted  space  and   Ih 
end  expensiv 

to  the  division  point  at   Skykomish,  I  he  fool  of  the  2 
and    from   I  here    the   limber   was   handled   bj   I 
I  rn  in  'I'm  o    wo l  I,    I  i  a  ins    were    kept    \  m    hu    \        I  >i 

count  of  the     loop  gl  ado,  il    h  as  nece     arv   to  keep  the 
-  'in'  on    the  downhill   side  of  I  he   load     al    all    I  irae 
when    n   i  a  i    \\  ,i       pol  led    foi    unloading   or   for  anv  0 
I  urpo  c,   ii    hail    to   be   von    seeureh    blocked   and  <  lin 
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:hJrail.     No  accident  of  any  sort  happened  through 

h  dling  of  the  material. 
i  June    10   to    Sept.    10,   the   amount    of    timber 
laily  was  very  uniform,  averaging  over  180,000  ft. 
liter  Sept.  10,  the  rate  fell  off,  as  portions  of  the 
ere   being  completed    and   equipment   was   being 

n  ff.  By  the  first  of  October,  the  work  was  practic- 
npleted,  although  a  small  amount  of  timber  was 
after  that  date.  In  connection  with  the  timber 
here  was  a  great  amount  of  repair  work  done  on 
sheds.  About  1,500,000  ft.  b.m.  was  used  in  this 
nl  approximately  20,000  days  of  labor. 


By   Elwood  Mead+ 


the  past  seven  years  I  have  had  the  privilege  of 
;  *or  a  government  that  has  shown  great  wisdom  and 
■  in  its  social  and  industrial  legislation.  Nowhere 
»  been  more  conspicuous  than  in  its  land  and  water 
d  the  policy  followed  in  irrigation  development. 
absence  of  adequate  financial  help  for  settlers,  during 
:  five-  years,  is  the  main  cause  for  the  stagnation  in 
>n  development  in  the  United  States.  One  only  needs 
himself  in  the  place  of  the  settler  to  realize  what  a 
.nd  serious  venture  it  is  to  attempt  to  transform  un- 
d  land   into   an    irrigated    farm    and    how    much   danger 

to    the    man    of    small    capital    that    the    attempt    will 

disaster.  Before  the  settler  can  have  any  return 
s  land,  a  house  must  be  built,  ditches  dug,  land 
and  graded,  seed  sown  and  the  somewhat  difficult  art 
ation    mastered    under   untried    conditions.      While    this 

done  there  is  no  income.  His  scanty  capital  is  be- 
llowed up  in  living  expenses.  Often  there  is  much 
p  for  himself  and  his  family.  Many  a  poor  settler's 
.8  aged  ten  years  in  ten  months.  With  water  rights 
from  $40  to  $60  per  acre,  and  with  the  present  west- 
trest  rates,  the  chances  are  all  against  the  success 
ettler  who  has  less  than  $5000  to  $fi000  capital. 
uate  financial  aid  for  settlers  during  the  first  five 
eatest  question  before  this  Conference.  As 
ii   of  the   State   Water   Commission   of   Victoria   I   have 

during  the  past  five  years  in  carrying  out  one  of  the 
mplete  schemes  of  state  aid  to  irrigated  settlement 
tempted.       Its     success     will.     1     hope,     encourage     this 

to  adopt   a   similar   policy. 

I  years  ago  the  situation  under  the  irrigation  schemes 
'ria  was  not  unlike  that  under  the  Reclamation  and 
lets  projects  today.  Canals  were  built,  water  was 
B,  but  settlers  were  not  there  to  use  it  and  hence  the 
rere  unprofitable.  The  state  Government  determined 
fje  this  by  creating  conditions  which  would  enable 
who  had  industry  and  thrift  to  secure  an  irrigated 
en    if    he    had    little    or    no    money,    and    which    would 

Its  Inviting  settlement  from  distant  countries.  It 
Htfed  in  Its  purpose  by  requiring  only  small  initial 
s  ..n-l  giving  adequate  aid  and  direction,  No  charge 
for  water  rights  and  the  annual  payments  tor  watei 
i  to  covet  IT!  interest  on  the  cos)  of  works 
-in    and    maintenance.      The   cash 

mi    land    is   onlj    ::■;    of    its   cost    and    31%    years   la 

Milch  to  complete  payments  with  interest  at  4%';;.. 
are  built  for  settlers  on  a  cash  payment  of  about 
th  the  cost,   payments  of   the   remainder   may   extend 

ears  wit  h  5'  i  interest. 
<tate,  when  desired,  grades  and  seeds  a  portion,  up 
mirth,  of  each  Farm  on  the  payment  of  one-fifth  the 
nd  allows  the  payments  of  the  remainder  to 
iver  ten  years  It  employs  disinterested  expert  ad- 
i  help  the  settler  select   his  farm,   buy   his  horses  and 

d  do  what    is  i iie.i   to  gel    established   on   his  farm 

at;   li .a.  .    and   1 1  me  which   t  his  sj  steti 

ho  havi 

house  befot  i    leaving    Europe    an    able  to  go  dlt  ect  Ij 
?  ship  to   tie  h    tow   home,   and    have  a    living 
rd   within  a   month   from   thelt    arrival. 

n  an   address   delivered    at    the    Irrigation    Cot 

>•!.    ..II       \|n       9 

iin.in.    stale    Riven    and    Watei    Supply    Comt 

.ha 


The  state  follows  up  this  initial  assistance  by  loaning  the 
settler  60c'r  of  the  value  of  any  improvements  he  makes.  This 
enables  men  with  small  capital  to  complete  without  delay 
the  grading,  seeding  and  improvement  of  their  farms.  The 
settler  does  not  need  to  halt  when  he  exhausts  his  own  capi- 
tal. When  he  has  one  field  graded  he  can  borrow  money  on 
that   to   grade    another. 

This  generous  aid  and  the  thoughtful  consideration  for 
his  welfare  is  a  great  encouragement  and  incentive  to  the 
ambitious  and  earnest  beginners.  I  have  never  seen  else- 
where men  work  as  hard  or  achieve  as  much  in  the  first  two 
years  as  on  those  Victorian  settlements.  But  all  who  come 
are  not  industrious  or  capable.  Such  a  scheme  is  especially 
attractive  to  the  visionary  and  incompetent.  Some  of  the 
settlers  seem  to  regard  the  house,  the  farm  and  the  graded 
fields  as  an  endowment,  and  to  believe  that  the  state  which 
has  done  so  much  to  help  them  succeed  will  do  the  remainder. 

To  help  the  inexperienced  and  guard  against  being  im- 
posed upon  by  the  idler  or  indifferent,  the  state  employs  in 
each  district  a  tactful,  practical  farmer  who  is  the  friend, 
counsellor  and  adviser  of  the  working  settler  and  a  stim- 
ulator to  others.  When  his  efforts  and  influence  fail  the  fact 
is  reported  to  the  head  office.  The  settler  knows  of  this  and 
also  knows  that  such  report  will  have  a  controlling  influence 
in  determining  whether  or  not  he  is  to  obtain  loans  or  be 
given  sympathetic  treatment  when  payments  are  delayed 
The  law  is  so  framed  that  the  commission  administering  it 
has  discretion  to  defer  payments  where  settlers  are  unfort- 
unate, but  it  also  has  authority  to  eliminate  promptly  any 
settler    who    fails    to    show    earnestness,    industry    and    thrift. 

This  scheme  of  comprehensive  aid  has  now  been  in  opera- 
tion for  six  years.  The  settlements  that  are  three  years  old 
are  practically  established  and  self-supporting.  It  is  the 
unanimous  opinion  of  all  those  familiar  with  development 
that  nowhere  else  have  they  seen  such  rapid  progress  in  the 
cultivation  of  land  or  such  large  returns  in  the  earlier  years 
of  settlement.  One  of  the  inspectors  was  formerly  a  suc- 
cessful farmer  in  the  Imperial  Valley,  California.  It  is  his 
belief  that  as  much  progress  is  made  in  these  settlements  in 
Victoria  during  18  months  as  was  made  on  an  average  in 
the    Imperial   Valley   in    five   years. 

While  Australia  and  New  Zealand  have  led  in  the  move- 
ment to  aid  settlers,  their  example  is  now  being  followed  in 
other  developing  countries.  South  Africa  has  adopted  it  and 
the  newspapers  report  that  British  Columbia  intends  to 
adopt  it.  The  Canadian  Pacific  Ry.  is  loaning  each  settler 
on  its  irrigated  tracts  in  aid  of  these  initial  improvements, 
and  the  Argentine  is  beginning  to  consider  making  such  aid 
a    feature   of   its    colonization    policy. 

The  adoption  of  a  similar  policy  in  the  United  States 
would  relieve  settlers  of  much  anxiety  and  hardships  with- 
out imposing  any  burden  on  the  taxpayer.  By  using  the 
public  credit,  long  terms  for  repayment  could  be  obtained  at 
low  rate  of  interest,  and  with  settlers  fitted  for  their  work 
and  given  practical  advice  by  the  Government,  repayment  of 
loans  would  be  assured  and  development  would  then  con- 
tinue under  opportunities  as  favorable  as  those  provided  in 
other  countries.  Every  condition  that  has  secured  the  suc- 
cess of  state  aid  in  Australia  exists  here  in  equal  or  greater 
measure.  The  tenant  farmers  of  the  Middle  West  furnish  a 
large    body    of   the   very   best    class   of   settlers. 

The  greatest  need  in  this  country  is  the  complete  use  of 
the  works  already  built.  From  Colorado  to  California  are 
private  and  public  irrigation  works,  with  less  than  half  the 
land  miller  cultivation,  and  with  inadequate  revenues  are 
struggling  to  maintain  their  financial  credit.  Suitable  settlers 
would    completely    change    the    situation 

Under  some  of  these  schemes  the  conditions  for  extending 
this  ai.l  are  altogether  satisfactory,  while  under  others,  set- 
tlemenl  under  present  conditions  should  he  prevented.  Either 
the  water  supply  is  Inadequate,  the  land  is  unfit,  or  the 
Charges  tor  land  ami  water  are  too  high.  To  extend  public 
aid  in  the  settlement  of  such  enterprises  means  inevitable 
I     lo    all    concerned,    ami    the    Brsi    step    in    all    such    eases 

should  he  an  Investigation  by  some  competent  public  author- 
ity, I"  weed  out  the  sound  from  the  unsound  schemes.  Start- 
ing   with    sound    enterprises,    there    should,    in    each    ease,    he    an 

ation    to    meet    and    taki  il    the    settlers,    and 

Hole    must    be    some    way    by    which    large   sums    of    money     can 

he    provided    I  o     ■  Ive   them    t  he    nei  esss  ry    aid. 

in  the  si,, i.  of  victoria  tin--  monej  Is  provided  in  a  large 
measure   bj    the   st.it.'   Savings   Bank,   which   has   deposits   of 

'     On    Whl  interest     is    paid        This 

i       loaned    directlj     to    the    farmers    at     i  '_■    .     ami     ". 
A    remote    country,    with    small    aeeii  inula  t  Ions,    thus    gives    the 
in.  .lie,     ai      il.. hi     hall     the     interest     rates     prevailing 
in     the    western     part     of    the     United     States.        It     would     seem 

that    th.-    Victorian    poll        ml    hi    wlselj    be    followed    in    the 
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nircedl  =  Coinvcirette    Tir-osss 


Bs-idl 


By  George  E.   Morrison* 

The  highway  bridge  recently  completed  across  the  Gal- 
linns  River  between  the  town  of  Las  Vegas  and  the  City 
of  Las  Vegas,  New  Mexico,  contains  in  its  design  and 
method  of  erection  some  points  of  special  interest.  It 
consists  of  foivr  reinforced-concrete  truss  spans,  each 
40  ft.  from  center  to  center  of  bearings,  with  a  16-ft. 
clear  roadway.  Each  span  is  made  up  of  two  trusses,  east 
as  separate  members  and  lifted  into  place,  carrying  floor- 
beams,  also  east  separately  and  placed  in  slots  provided  in 


proval  of  the  i  tate  Engineer   of  New  Mexico,  ami 

writer  acting  as  engineer  for  San  Miguel  County. 

The  bed  of  the  Gallinas  River  consists  of  co 
and  gravel  overlying  a  stratum  of  hard  shale.     | 
the  fall  and  winter  season,  the  surface  flow  of  n 
insignificant;  but  there  is  a  very  heavy  flow  throi 
the  coarse  gravel  bed,  and  during  the  spring  ai 
the  surface  flow  makes  a  river  of  very  respectable 

The  pier   and   abutment   foundations    consist   o 
square  pedestals,  sunk  from  low  water  through  thi 
bed  and  about  12  in.  deep  into  the  shale  bedrock, 
the  low-water  line,  each  pier  consists  of  a  pair  of 
cated   cones   connected    by   a   12-in.   concrete    . 
cone-shaped   pedestals  are   3   ft.   in   diameter  at  ti  i 


Fig.  l.  Reinforced-Coni  rete  Truss  Bridge  across  Gallinas  Eiter,  L\s  Vegas,  N".  M. 

(Separately  molded   trusses  and   floor-beams.) 


the  truss  posts,  with  a  reinforced-concrete  floor  slab 
poured  into  forms  hung  from  the  floor-beams.  The 
is  a  through  structure,  so  the  trusses  form  the 
railing.  The  roadway  consists  of  a  reinforced-concrete 
slab  with  a  bitulithic  wearing  surface. 

The  plans  and  specifications  for  the  bridge  were  sub- 
mitted   by  the  contractor   and   were  subject  to  the  ap- 


4  Panels <S>  IO'-o"'40L0" 


<  'rf  of  floorbeam 

'  onal  Elevation   erf  Truss  showing  Method   a*  Ttetnforcing 


Add  I, *""-*» °"Wir/~     4Roz:,r"-*° 
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l  fmi  when  floor  slab  is  poured  R 
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&tr«»M»     and     Section*  Sec+lon 
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and  4  ft.  at  the  water  line  with  span  rests  <  ■>'•_•  Et. 
low  water.     The  abutments  show  the  same  eon 
span    rests    in    front   but   with    counterforts   behin 
spin  rests  and  at  the  ends  of  wing  walls.     The  we| 
wing  walls  of  abutments  are   12  in.  thick  and  extel 
5   ft.  below   low  water.     The  vails  are  designed 

panning  the  distance  between   the  counterforts  8U 
reinforcing   is    proportioned    to    hold    a    fluid    8 
weight,  per  cu.ft. 

Both   the  floor  slabs  and   the   trusses   wen    (1 
hold  a  load  of    100   II).  per  sq.in.  or  a  20-ton   trad 
any    position   on    the   roadway.      In    the  tension   mi 
of  the  truss  (bottom  chords  and  verticals)  stci 
vided    to    take    the   entire   stress    at     16,000    lb.    |" 
All  steel  used  was  plain  square  bars  of  medium  i 
an  clastic  limit,  of  .">.'!. (Kid  |1>.  mid  •m  ultimate  i 

.*>.">.( lo    I (1,(10(1    |h.      All    compression    lnembei 

a    "'.s-in.    square    rod    in    each    corner    and    tie. 

i  lo  ely  hooped  with    No.  0  wire,  but    the  area  of  t\\ 

not    figured   and   the  maximum   unil    compressp 

fi    -  lh.  per  sq.in.  of  gross  section  of  com  refe.   This  f 

irs    in    the  did    posts  only  and   can   only  be  rnuW 

the   e lunation    of   tie-   ilead    load    stresses   and   lli.'i 

to  a  20-ton  tractor  placed  as  close  ,-is  possible  ti 
truss.  The  distance  between  nominal  pin  centel 
taken  ns  the  tbeore;ieal  lenglh  on  compression  BBPl 
mimI  In  members  where  I  h  ■  unit  si  re  s  w  as  not 

in Hide-ration,    the    least    di nsion    was    nrbitff 

fixed    lit  '     ,,   of    Hie    t  lo  in  i  lie  n]    lengfh.      Tlie 

ti] ed  li  ii-ili     were  really  much  less  lliau  tli  •  til' 


ne  i.  1!»11 
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engths.     The  steel  in  compression  members  was  fig- 
only  to  take  the  bending  stress  caused  by  the  method 
f  ection.     In  order  to  avoid  a  concentration  of  stress 
e  corners  of  the  ends  of  floor-beams  where  they  rest 
ii  lie  pockets  in  the  trusses,  bearing  plates  are  provided 
the  bearing  to  350  lb.  per  sq.in. 
ie  trusses  and  floor-beams  were  separately  cast  upon 
■ling  platforms  on  the  ground  and  afterward  lifted 
:ii  place.     The  heaviest  piece  lifted  was  one  complete 
jhing  approximately  9  tons.     Each  floor-beam 
,  bed  about  4  tons.    Both  trusses  and  floor-beams  were 
ed    for  erection  stresses.     The  forms  for  the  floor- 
:  were  supported  by  U-shaped  rod  hangers  across  the 
i  J -beams   and  the   floor-slab   cast  in  place.      Thus   no 
■  work  was  required  for  any  of  the  work.     Xo  laterals 

I  nsed,  as  the  floor-slab  for  each  span  is  monolithic 

I I  is  bo  bonded  into  the  trusses  at  the  panel  points  as 
p|giili\  connect  the  trusses  and  to  eliminate  the  neces- 

for  laterals. 

onus   were  provided   so   that   two   trusses   and   three 

•-beams  could  be  cast,  at  the  same  time.     Thus  each 

srstructure  form  was  used  four  times  on  the  job.  All 

is  received  two  heavy  eoats  of  "saw  oil"  before  being 

I  the  first  time  and  another  coat  before  each  subse- 

lt  use.     The  pier  and  abutment  forms  were  built  in 

inns  to  be  easily  handled  ;  the  pier  form  being  used 

C  times  and  the  abutment  form  twice. 

be  molding  platform  had  an  exact  outline  of  the  truss 

out  upon  it  (Fig.  3).  The  previously  bent  rein- 
ing was  assembled,  wired  and  wrapped  very  rigidly 
place,  then  the  forms  w<  re  placed  and  blocked  solidly 

position.      The   reinforcing  was   held   up   from   the 

and   kept    from   side  forms  by  small  blocks  of 

This  course   permitted   the   reinforcing  to   be 

milled   and    wired    with    an    ample   platform    to   work 

n  and  no  interference  because  of  small  space  between 


Jl  concrete  was  mixed  by  hand:  that  for  the  substruc- 

1  being  1:3:  5  mixture  using  the  sand  and  gravel  at 

bridge  site;  and  that  for  the  entire  superstructure 

ig  a  measured    1  :2:4  mixture  with  no  stone  larger 

n  l^,in.     At  the  time  of  letting  the  contract,  it  was 

-Men  ,1  that  the  sand  and  gravel  at  the  site  could  be 

1  for  the  entice  v ork,  but  when  the  superstructure  was 

'ted,  it   was  found   that   the  cost   of  screening  out   all 

\y2  in.  made  the  price  of  the  useful  material 

bibitive,  and  the  contractor,  therefore,  hauled  a  finer 

vo  miles  for  ilie  entire  superstructure. 

rms   for  trusses  and    floor-beams   were   removed 


io.  3.  I'i  im  Ola  i  D-(  o\i  i: i  1 1    Tnrrss  on   Moldini 
Board 


about  seven  days  after  casting  and  the  first  truss  was 
lifted  into  place  10y2  days  after  casting  and  the  average 
time  between  casting  and  raising  for  the  whole  eight 
trusses  was  about  12  days.  During  the  progress  of  the 
work,  some  very  cold  weather  was  experienced,  the  ther- 
mometer showing  as  low  as  14°  below  zero  at  night.  Dur- 
ing this  period  two  trusses  and  three  floor-beams  were  en- 
tirely covered  by  tents  and  heated  by  oil  stoves.  Watch- 
men were  on  duty  all  the  time,  and  the  thermometers 
at  the  corners  of  the  tents  held  above  32°. 

The  floor  slab  has  a  crown  of  1-in.  from  side  to  side 
and  there  is  a.  rise  of  \y2  in.  from  each  end  of  the  bridge 


Bridge  Trusses 


to  the  center.  Drainage  through  ti  a  floor  was  provide  1 
for  by  casting  in  oiled,  tapered  wooden  plugs,  -mall  end 
up.  These  were  driven  out  when  the  floor  forms  were  re- 
moved. The  sections  of  the  reinforced-concrete  hub 
guard  were  separately  cast  and  bolted  to  the  truss  switch 
%-in.  anchor  bolts.  There  is  a  drain  hole  in  each  gutter 
in  the  center  of  each  panel. 

The  floor  on  each  span  is  continuous,  but  over  each 
pier  a  l-iu.  expansion  joint  is  provided,  the  1-in.  space 
being  tilled  with  bitumen.  Expansion  of  the  trusses  is 
provided  for  by  sliding  plates  which  give  a  bearing  Btress 
on  the  concrete  under  full  load  of  3  10  lb.  per  sq.in. 

Members  T/'l""  and  V"V  are.  of  course,  redundant  as 
far  as  truss  action  is  concerned  but  were  used  in  order  to 
give  an  unbroken  profile  throughout  the  length  of  the 
bridge,  and  also  because  by  running  the  bottom-chord 
tension  bars  up  into  L°U°  it  was  easy  to  relieve  them  of 

their  stress. 

The  stresses  of  this  bridge  are  easily  determined:  the 
method  of  assembling  and  wiring  the  truss  ivim 
into  position  on  a  plat  form  before  there  are  any  forms  mi 
l  In-  way  permits  an  easy  inspection  of  the  work  and  also 
insures  that  ilie  bars  will  be  placed  correctly  and  will  re- 
main in  that  position;  the  elimination  of  falsework  re- 
moves <>ne  very  large  item  of  cost  and  also  of  danger  in 
case  of  Btreame  subject  to  sudden  freshets:  longer  spans 
may  be  used  than  i-  possible  with  ordinary  girder  types 

and  iii  C88es  "hove  there  is  but  little  headroom  between 
the   high-Water    mark    and    the    level    of    the    ro.idwav.    as 
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there  was  in  this  particular  instance,  this  type  of  con- 
struction gives  more  waterway  than  could  be  obtained 
with  the  axch  type  of  bridge. 

The  contractor  for  this  work  was  the  Missouri  Valley 
Bridge  and  Iron  Co.,  of  Leavenworth,  Kansas,  the  plan 
being  designed  and  executed  by  the  company's  western 
agency  at  Denver,  Colo.,  under  the  supervision  of  the 
writer.  A  patent  has  been  applied  fur  covering  this  de- 
sign and  method  of  erection.  The  contract  was  signed 
Sept.  22,  1913;  active  field  work  was  started  Oct.  8; 
1913,  and  the  bridge  was  accepted  Feb.  10,  1914. 

(C©imcs:'©G®    Of©   BMir&s 
By  M.  F.  Satke* 

A  set  of  four  reinforced-eoncrete  ore  bins  have  recently 
been  completed  as  a  part  of  the  ore-concentrating  plant 
for  the  Croton  Magnetic  Iron  Mines,  Brewster,  X.  Y. 

This  mine  is  a  steam-shovel  proposition,  and  the  miu- 


BcndWrt 
Hocfrf/lrch 
Plan         E1? 
<   ii\<i:i   ir    ()i;i;    I'.i  \s    AT    P.U'WSTI  It, 
\.     V. 

■  iv  and  jaw  crushers,  taking  the  ore  down  to 
i  '  _.  in.     ize,  are  to  have  capacity  Bufficicnl   to  treal   the 

dail)   ou1  pui    in  Ini'i.  The  fine  cm  hing  I 

concentrating  planl  «ill  be  run  two  shifts  daily  bo  thai 
are  Deeded  to  i  qualize  the  Peed  to  the  mill, 
and  i"  provide  Btoragi    again  I  occasional    hul  down    o 
the  mine  or  mill.    These  bins  arc  each    ''  ft.  6  in.  in 

and  3-1  ft,  •'!  in.  above  f idni  ioi      a 

an  effective  capacity    of  390  cu.yd.  or  al I    BOO  tons 

apiece. 

On       ■  '  an    incl I    bell   conveyor    from    I  hi 

■  i  in"  ai  the  center  o]  thi 
bin.  directly  to  tin  n  and  by  another  bell  conveyor 


with  tripper,  running  along  the  center  line  of  the  binil 
the  other  bins.  The  ore  is  withdrawn  through  hopjig, 
automatically  feeding  to  belt  conveyors  running  inU 
arched  tunnels  under  each  bin,  which  carry  it  to  the  u 
crushing  plant,  located  40  ft.  farther  down  the  hill. 

The  bedrock,  a  mica  schist  decomposing  somevl 
readily  on  exposure  to  the  air,  lay  close  to  the  surfj« 
and  the  ore  bins  were  founded  on  this.  Xo  reinforcenlij 
was  used  in  the  foundations,  but  1-in.  round  vertij 
rods,  2  ft.  long,  were  placed  2  ft.  apart  to  bond  the  fjtj 
ing  to  the  9-in.  exterior  wall  forming  the  upper  pariif 
the  ore  bins.  This  9-in.  wall  was  reinforced  vertieM 
by  l^-in.  round  mils,  18  in.  apart,  and  horizontally! 
cables  placed  41/4  in.  apart  for  the  first  5  ft.,  then  6i 
apart  for  1(1  ft.,  and  9  in.  apart  for  the  remainder. 

The  original  design  called  for  %-in.  and  Yo-'m.  roi| 
rods;  but  the  second-hand  %-in.  wire  cable  could  be 
tained  locally  for  much  less  and  was  substituted, 
strength  below  elastic  limit  was  as  high  for  the  cabl 
for  the  rods,  even   allowing  liberally  for  wear,  and 
cable  could  be  handled  more  readily  than  the  rods  i 
used   in   longer  lengths,  giving  fewer  laps.     Any  ba 
worn  sections  of  the  cable  were   used  in  the  upper 
tions  of   the    bins,   where   only    i/o-in.    round    rods   w 
called  for.     The  cables  alternately  circled  each  bin  Be 
rately,  and  made  figure  eights  inclosing  all  four  bins 
bond    them    together.      The   vertical    rods   could    not 
handled  full  length  and  were  lapped  2  ft.  at  joints.    1 
■  allies  were  cut  long  enough  to  encircle  one  bin,  lap' 
;i  ft.  or  more  at  joints,  the  ends  raveled  out  to  give  hi 
ter  hold  in  the  concrete,  and  then  the  two  wires  ell 
together  by  a  wire  clip. 

The   wire   cables    used  cost    actually   -$75   delivered 
against  an  estimated  $520  for  the  round  rods. 

Forms — Fig.  3  shows  the  forms.     They  were  mail, 
rough  2-in.  unseasoned  chestnut  lumber,  exrept   the 
ging  on  the  arches,  which  was  U/4-in.  chestnut. 

The  ring  forms,  4  ft.  high,  were  composed  of  face  In 
not  over  12  in.  wide  nailed  to  two  ribs,  and  were  madi 
four  types:  Type  A — inside  ring  forms  8  ft.  3  in.  Ioi 
type  B — outside  ring  forms  8  ft.  long;  type  C — outsi 
closure  forms  2   ft.  6   in.   long,  needed  to  keep  the  cc| 
responding  outside  and  inside  forms  opposite  each  otlv 
and   type   1) — the   V-forms  at   the  junction   between 
bins  on   the  outside  ring.     Two   rows  of   ',/j-in.  bolts 
the  tonus  together     six  bolts  in  all  for  each  8-ft.  sd 
long  enough  to  pass  through   vertical  boiling  pieces, 
in.  \  3    II.   •  >   in.    long,   placed   outside   llie   ribs. 
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-  were  wide  enough  to  stand  on  and  the  rein- 
and   these   two-by-fours  gave   sufficient   hand- 
|io  that  no  outside  scaffolding  other  than  ladders 
>v(  necessary. 

Construction 

Vi  r  the  foundation   concrete  had  set,  the  ring  and 
h  jrms  for  the  first    I -it.  rise  for  bins  1  and  2  were 
d  concreted.     The  arch  forms  were  then  buih 
t  the  full  height  of  the  arch,  the  ring  forms  raised, 
•■■  |p  between  them  and  the  forms  for  the  back  of  the 
I  lied  in,  and  this  lift  concreted.   As  soon  as  this  had 
I ;  arch  forms  were  removed  to  be  reused  for  the  other 
v  Vbove  the  arches,  the  four  bins  were  carried  up  si- 
lt leously.  In  raising  the  form  a  block  and  tackle  hung 
n  i  long  pole  running  across  the  scaffolding  was  used. 
e  onus  were  raised  in  the  order   indicated   by   the 
i  numerals  on  the  sketch,  two  forms  at  a  time  being 
iJ  by  each  gang,  and  two  gangs  being  used.     The 
.lUreinforcing  was  placed  for  one  lift  at  a  time  before 
flr  the  forms.     For  the  first  two  lifts  the  forms  were 
'•'  ft-  «'Vfc  in-  eacu  time  s0  that  the  lower  bolts  caniu 


which  all  supplies  were  brought,  the  derrick  which  hand- 
led the  excavating  and  concreting  at  the  site  of  the  maia 
crushing  plant,  and  the  small  incline  tram  which  brought 
the  concrete  from  the  mixer  to  within  reach  of  this  der- 
rick. Thanks  to  a  good  engineer,  there  were  no  delays 
on  this  score. 

Two  6-cu.ft.  carts  were  used  to  carry  the  concrete  from 
mixer  to  forms.  These  were  loaded  only  half  full,  but  at 
that  were  all  that  one  man  could  handle,  and  smaller, 
lighter  carts  would  have  been  advisable. 

Mixing  was  done  in  a  yVyd.  batch  mixer,  run  by  gaso- 
lene. Each  batch  was  a  cart  load.  The  concrete  gang 
comprised  one  man  handling  rock,  one  man  handling 
sand,  one  man  handling  cement  and  water,  and  dumping 
the  mixer,  two  men  on  carts,  two  or  three  men  tamping, 
one  foreman,  one  engineer,  one  fireman.  Each  man  was 
working  very  nearly  to  full  capacity  all  the  time  and  i 
larger  mixer  would  have  given  no  better  economy.  Each 
rise  of  the  forms  after  the  arch  had  been  passed,  held 
25.5  yd.  and  took  10  to  liy2  hours  to  till. 

The  mixture  used  was  1:3:6"  for  the  foundations  an  1 
1:2:4  above.     At  the  start,  only  1-in.  stone  and  smaller 


fiarffalding 


Forms 

e  holes  just   vacated    by    the   upper  bolts.     Driving 

wasted  a  good  deal  of  time  and  the  other  lifts 

nude  3  ft.  1  in.  each,  placing  the  lower  bolts  on  top 

rete  each   time,  occasionally  checking  up  the 

nrni   of   the  concrete   to   keep   the   top    from   getting 

level. 

bolts  were  greased  each  time  before  placing;  but 

leeves   were    used    as   the   time    wasted    placing    the 

-  would  have  been  more  than  the  time  gained  when 

bolts.     Straightening  and  greasing  the  bolts. 

re-running  the  threads  kepi  a  boy  busy  one  day  to  a 

iml  a  half  for  each   rise  of  l he  forms. 

folding   and  ele\  ator  arc  well   shown   in    Fin 
i   was  built   lirsl  and  the  separate  bents  of  the 
tiding  nailed   together  on  the  ground  and   hoisted   In 

.    The  first   bent  was  made  the  full  height   to  I in 

The  others   would    have   1 n.   but    that    the  sticks 

re   not    Inn"  enough. 
(PIPMi  vr    -The  elevator  was  run  by  a  long-suffering 
le  rli  urn   hoist  m     <  ngine   Im  utod   at    Hie  crcsi   of  the 
(Fig.      i,   which    id    ■   handle  d    the   incline   tram,   up 


Fig.  4.  Lay/out  of  Temporary  Plant  foe 
Construction  of  Ore  Bins 

was  used  in  the  concrete  for  the  9-in.  walls,  but  it  was 
later  found  that  after  forming  a  sofl  bed  by  dumping 
several  barrows  of  the  fine  concrete  into  the  bottom  of 
the  form,  a  coarse  aggregate  up  to  -1  --'"•  size  stone  could 
be  used,  careful  tamping,  of  course,  being  necessary. 
Under  local  conditions  this  reduced  the  cost  consider- 
ably. 

Cost   -These  bins  cost,  after  crediting  for  the  future 
value  of  the  form  lumber  used. 

oiiTitlatlcms     B21    cu;yd.   at    $8.81 $8 

.\ii..\  e  foundations  8710.28 

Total    $46 

This  include-  labor  and  material  used  (lumber  and  rein- 
forcemeni  included),  bul  <\<»->  not  includ -i  of  exca- 
vating or  charges  Eor  superintendence  or  depreciation  of 
plant. 

The  bins  were  designed  by  Hamilton  and  Hansel,  Con- 
sulting Engineers,  of  Ww   York,  and  erected  under  the 
supervision  of  the  writer  and  Mi    Theodore  Earle,  G 
eral  Manager. 
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Sommeipsetl   Osissa 

By  J.  Albert  Holmes* 

Some  general  notes  on  the  construction  of  the  large 
earth  dam  at  Somerset,  Vt..  were  published  in  Engi- 
neering News,  Dec  25.  1!U:J.  This  was  the  largest 
work  of  this  sort  in  the  East  and  one  of  the  large  jobs 
of  the  whole  country.  As  the  sluicing  operations  were 
notable  and  the  core  sampling  unique,  the  writer  has  felt 
that  further  discussion  of  these  features  would  be  of  in- 
terest to  engineers 

It  will  be  recalled  that  this  dam  forms  a  power-storage 


five  others  were  supplemented  by  gninj:  into  hedrocj 
a  well  drill,  taking  dry  samples. 

The  geology  developed  is  shown  on  Fig.  1. 
the  region  is  gneiss,  a  granite  originally,  but  maslj 
by  pressure.     The  drift  is  unmodified  or  unstratifii 
contains  some  quartzite  boulders,  and  many  boulq 
unaltered  granite,  of  gneiss,  and  of  schist.  There  i 
gravels,  sand  and  clay.  The  sand  occasionally  oci 
pockets  of  no  great  extent;  the  clay  contain) 
and   small  rounded   stones  down   to  bedrock.  The  i 
teristie  color  of  the  upper  portions  of  the  drift  wa 
low — the  result  of  oxidation,  either  by  exposure  or 
ing.     Next  below,  the  material  shades  through 
the  blue  of  the  unoxidized  clay  overlying  ledge. 

Granite   (rich  in  silica  and  alumina)   and  its  vj 
derivatives  prevail  here  in  drift  and  ledge;  theref) 
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oir  in  the  headwaters  of  the  Deerfield  River.     It  is 

2100  It.  long  on  the  cresl  I  bus  a   maximum  finished 

heigh!  oi  106  ft.     Ii  wtu  start)  'I  in  September,  1911,  and 
finished  in  December,  1913,  one  million  cubic  yards  hav- 
ing been  placed.     The  material  was  excavated  bj     team 
in  the  hill  d  each  end  of  the 

dam,  the  nil  being  hauled  by  nat 
and  dump 
ilooicai    Exploration     Material   tinder  the  dam 
and  in  the  bono  '  by  means  oi  t)  I 

l  ."in  pita  bi  On  the  dam    ite 

four  '  to  a  m. i  ■  i 1 1 1 1 1 r 1 1  depth  of   il  ft. :  later 


Id   chap)  i    ■■'  . 


may   be   assumed    that    the  clay    is  a    true   clay    (hyd 
aluminum  silicate  rock  dual ). 

The    lowest     |  mi  ill    at    w  Ii  i>  Ii    bedrock    was    eneount 

;  ,j    ft.    beln\\    original    surface,    and     100    ft.    W" 

and   13  ft.  lower  than  the  river  bed:  (he  rock  came 

to  Ibi'  surface  at  both  cast  ami  west  ends  and  was  eX| 

mi  the  foi i  b  ridge  a1  the  base  of  the  east  slope  o 

i!  I  Icy,  I  he  dam  bein-  so  loealeil  as  to  briiifj   this  ridf 
its  center  line  and  also  to  inclmle  two  knolls  west  ol 

river,    making,    to    take   ndvunti >if    these    natural 

61 1  ft.  of  the  6°  curve  w  ith  Ian i    of  about* 

length  ;ii  eai  h  end,  the  total   length  being  21 t, 

Si  i  e  m.i     Invkn'I  Id  \TIonk       \ll    pits    were    invi    tlj 
foi     eepngc   into  ami   from   I !■<■  ground,  a     i nl   im 
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mug  made  of  inflow  near  the  river  bottom  (Fit. 
Here  the  material  was  a  very  compact  blue  clay; 
ths  of  8  to  12  ft.  below  the  water  surface  of  the 
it  pond,  seepage  into  the  16xl6-ft.  pit  amounted 
n  JfO  to  LOO  gal.  per  hr.  Pit  10,  5.5x7.5  ft.  and 
.  foep,  located  on  a  knoll  at  Elev.  2110,  was  in- 
ted  for  outflow.  At  4  ft.  below  ground  surface, 
•page  into  the  ground  was  found  to  be  about  700 
r  hr. ;  at  9  ft.  below,  it  was  about  60  gal.  per  hr. 
esult,  the  knoll  was  trenched  about  IS  ft.  to  com- 
laterial.  The  material  in  the  top  of  the  second 
vas  similar  to  that  at  pit  10,  but  as  it  lay  20  ft. 
ami  would  have  that  much  less  head,  it  was  not 
t  necessary  to  trench. 

borings  were  investigated  for  seepage  into  and 
the  ground,  each  layer  of  sandy  material  being 
separately.     The  rate  of  flow  out  of  these  sand 


Screening  tests  were  made  on  two  samples  from  each 
borrow  pit ;  the  results  are  given  below  : 


No.  10 — 18.6  West  Pit, 
No.  20—  4.5  West  Pit, 
No.  30—  5.0  West  Pit. 
No.  40—  2.5  West  Pit, 
No.  00 —  4.1  West  Pit. 
No.  SO—  1.4  West  Pit, 
No  mil  -IB  I  West  Pit, 
No.  200—15.5  Wi-t  Pit, 
No.  200—32.0  West  Pit. 


11.5  East  Pit 
1 .  S  East  Pit 
3.0  East  Pit 
2.3  East  Pit 
3.7  East  Pit 
2.0  East  Pit 
12.2  East  Pit 
13.2  East  Pit 
50 .  3  East  Pit 
1.61  East  Pit 


Per  cent,  loss  by  burning  1 .  05  West  Pit, 

These  figures  do  not  take  into  account  large  stones 
and  boulders,  but  only  materials  in  which  the  stones  and 
boulders  were  embedded.  All  went  into  the  dam,  the 
larger  boulders  after  being  blasted.  Top  soil  was  not  re- 
moved. 

Eably  Coxstuuctiox — The  conduit,  at  the  base  of  the 
cast  slope,  is  founded  almost  entirely  on  rock;  it  has  a 
horse-shoe  section  12  ft.  wide,  11.5  ft.  high  and  an  area 


B  ranged  from  25  to  !>5  gal.  per  hr.  and  the  amount 
Quid  be  returned  to  the  sand,  ranged  from  I  to  13. 
rater-bearing  strata  in  all  cases  were  overlaid  by  a 
erable  depth   of   clay  and    the   accumulated   water 

d  higher  than  the  adjacent  pond  or  pool  sur- 
ihowing    that    there    was    no    connection    therewith. 

rid  nor  water  was  encountered  in  boring  \'o. 
en  in  the  deepest  part  of  the  submerged  valley;  the 
n  was  in  blue  clay,  not  boulder  day. 

i  Koit  Kim. —  The  material  ui\i\ir  the  dam-site 
i  borrow  pits  was  of  similar  character  and  compo- 
und was  found  to  be  in  about  the  following  propor- 
20,  sand  10,  gravel  30  and  stone  10,  parts. 
•  n  from  four  test  pits  on  the  dam-site  gave 
illowing   percentages    retained   on    standard   screens: 


Av.-nnr.'  on  \..  6,  31  r,  (num.-  21   2  -  54  n 

Vvrras Mo.  20,    ft. 8  (i  inge     I  7  -    7  s> 

\  I.  So  hi,    2   I  i. ■.!..■.      i   :.  -    :i  21 

2  o  ■ 

Avaracc  on  N'..  u»'.    0  a  (rangi 

Avenge  on  No  200,    9  7  (i  ini i  I  a 

IW'il            No  200,  S3  »  Inui*.-  is   7  -   117) 


iS:5 


Fins.  2  and  3.  Completed  Somer- 
set Dam  :  Site  before  Work 

(Fisr.  3  shows  what  was  the  hamlet 
"Peck's  Mills."  Ruins  of  the  old  mill  and 
dam  are  seen;  the  trestles  and  pump 
shack  shown  were  erected  during  pre- 
liminary work.  In  Fig\  -.  the  conduit 
inlet  is  seen  at  the  right  foreground; 
boiler  and  pump  houses  arc  at  the  right 
center:  Enprineers'  camp  and  Superintend- 
ent's house  on  the  left  with  laborers' 
camp   on    the   slope   across   the   valley.) 


of  I  12  sq.ft.  Tt  was  designed  to  carry  the  maximum  flow 
of  the  river  during  construction  of  the  dam.  Under  the 
middle  third  of  the  dam,  where  the  load  is  greatest,  the 
arch  has  a  crown  thickness  of  26  in.;  above  the  arch 
thickness  is  22  in.  and  below  18  in.  Within  the  middle 
sixth  of  the  dam  are  three  eutofi  walls  crossing  the  con- 
duit and  connecting  with  the  ledge.  To  determine  the 
water  pressure  and  slope  through  the  completed  dam.  a 
number  of  pipes  were  placed  in  the  arch  of  the  conduil 
and  capped  on  the  inside. 

DAM  Foi  NDATIONS — The  foundation  of  the  dam  was 
prepared  by  firs!  removing  trees,  stumps  and  structures 
over  the  whole  area.  In  the  river  bottom  and  aboul  the 
conduit,  all  loose  material  was  removed  from  the  middle 

third  of  the  base  down  to  ledge  "i'  impervious  material  — 

in  this  case  clay.  The  seams  in  all  expose,]  [edge  »<  re 
grouted  and  pointed.  The  (ail  through  a  knoll  previously 
mentioned,  was  made  with  20-ft.  bottom  width  and  a 
Bwamp  jus!   beyond   was  cleared   of  mud   and   boulders. 
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The  remainder  of  the  foundation  was  stripped  for  a 
width  of  from  40  to  100  ft.  to  a  depth  of  from  two  to  five 
ft.,  the  area  of  deep  stripping  is  indicated  on  Fig.  1. 
The  river  bottom,  however,  could  not  be  stripped  until  the 
dam  was  started  and  flow  diverted  through  the  conduit. 

Beginning  the  Dam — Construction  of  the  dam 
proper  began  with  the  timber  trestles  1  and  2,  Fig.  2. 
From  trestle  1  a  rock  fill  was  made  in  the  river  bottom 
and  covered  with  an  earth  blanket,  turning  the  flow 
through  the  conduit  and  laying  the  river  dry  between  tres- 
tles. Leakage  through  the  upper  dike  after  sluicing  the 
blanket  into  place  (about  1  sec. -ft.)  was  discharged  by 
a  ditch  through  a  gap  in  the  lower  dike. 

After  stripping  the  river  bottom,  test  pits  were  dug 
in  the  clay,  some  of  them  down  to  ledge.  A  ditch  was 
excavated  along  the  center  line  of  the  dam  to  further  ex- 
pose the  nature  of  the  underlying  material.     Then   the 


a  movable  frame  (Fig.  7).     Three  men  were  reqm 
shift  and  operate  each  hose  line. 

Sluicing  into  the  center  of  the  dam  began  on  Jul 
as  soon  as  the  gap  in  the  lower  dike  was  closed,  and-, 
the  lower  dike,  close  to  trestle  2.     Conditions  at  thfl 
of  July,    lit  12,  are  shown  by  the   line  between  se|( 
9  and  10,  Fig.  4.     The  surface  of  the  water  in  tin. 
at  the  same  time  reached  the  elevation  marked  "9. 
limits  of  successive  months'  work  are  indicated  by  i 
sloping  to  the  center  of  the  dam  and  the  numbers, 
25,  indicate  progress  by  months  from  the  time  dui!j 
began.     Pool  elevations  at  the  end  of  each  month's . 
arc  indicated  on  Fig.  4  by  numbers  corresponding 
progress  for  that  month.     Pool  depth  is  shown  be 
surface  elevation  and  proper  progress   line.     This   i 
ranged  from  3  to  20  ft.,  the  first  deposit  of  line  ma 
taking  place   in  a  wide  anil   deep   pool. 


Mqx^Hjgh  Wpfer.Ji  7J4lO_  _ 
'EulLgesermic  EJ2M3.0 , \ 


gap   in   the  lower  dike  was  closed   and   both  dikes  widened 

by  throwing  track  from  the  trestles  toward  the  center  of 
the  dam.  In  Fig.  2,  dike  I  is  marked  "10,  9,  8,  7.  etc.," 
and  dike  2  is  marked  "It.  8,  7,  etc.,"  indicating  thai  dike 
':  was  completed  nine  months  and  dike  1  ten  months 
alter  dumping  began 

Sluicing  Plant— The  firsl  eason's  sluicing  plant, 
comprising  three  50-hp.  boilers,  one  compound  duplex 
plunger  pump  and   one  duplex  piston    pump,   was   located 

at  the  edge  of  the  pond.   For  the  second  sei one  boiler 

and  a  second  compo I  duplex  pump  were  added. 

'I  tailed  at  I  lev.  2111,  to  permil  of 

•  ■   in   the   reservoir.     The   i ips   and    bouse   were 

placed  on  a  crib  jlidh n   tl ails  of  b  heavy  i  im 

Li  r  Incline  (sei    Figs.  5  and  (3).     I  lelivery  wat  at   150  to 
6    and    1-in      piral-ri  eted    pipe   line 

t!ii-  «;i    in  30  ft.  Hi !  length  .  tarred  inside  I  out. 

or  on  1  he  out  ide  of  eai  b 

in   turn,  I  '  B  Ibe  width  Of  dam  on 

I    '    ' 

ii  90  ft. I     ind  othei 

i   tie    hue  not   in 
hard  ; 

lit".  Till         1107 

ittai  in  d  to  ion  "i  3  in.  pipe    h  iveled  on 


50  100  15CT" 

I'm.    I.     Maximi'm   Skctiox  tiihoi'oh    Mit.i.ion-Oi 

When  sluicing  began   from  dikes   1   and  2.  the  shi 
faces  were  about  340  ft.  apart.     At  the  end  of  two  « 
this  distance  bad   been    reduced   nearly    100   ft.,  but   t 
fairly  constant  sluicing  very  little  material  bad  beer 
tied  to  the  center  of  the  pool.     As  the  pool  became  I 
rower,   quite   as   great,   and   at    times   a    greater,   dept'l 
material  was  deposited   in  the  center  of  the  pool 
slopes  of  the  dikes  and  in  a  less  depth  of  water. 

CoiilC    K  win. is      The    object    was    to    deposit    line  ia 
It-rial    at    lb.'    base   of    (he   dam    over   at    least    a    thin 
width,    reducing    this    width    considerably,    up    i 
above  Ibe  base  and   less   rapidly   for   Ibe   remain. 
bcight.      Tbc    line   separating   coarse    from    line    tnal 

i   -limed   to   pass  through   the  point   where  the 
idei    of   Ibe   pool   changed   to   Hatter  slopes:   tin 
I  mi    was    vended    by    sampling.      Samples    were 
In. m   Ibe  bottom  of  the  pool  eaob   month    in  ere 

on    f|       ip,,rl         He    nil-    for   the   deepest    se,  lion    of   III.     i 
are     b..\\  n    in    l-'ig.    I.      Alter  a    I  inic  an   examili 

made  ..I       •  in .1     I-,  estimate   Ibe  proportion  o\ 

mati  -  inl  bi  inj!     Indeed  from  Ibe  dikes  |,,  the  center  o» 
i    found  i"  be  80'  I    of  Ihn  total. 
\    laid     .     pei'imeni    wa      a! ado    f.     deli  1 1 

1    of    due    ll    H    '      |i  111.     lo      llliee    from   II 

Material    I  mum   i he  borrow    pil     wa      I uii  ed  n     il 
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led  onto  a  dike  at  one  end  of  the  tank,  using  a 
hose  connected  to  the  regular  sluicing  lines.  The 
amount  in  place  after  sluicing  amounted  to  36.5 
;  the  proportion  of  very  iine  removed  was  20%. 
few  .Tried  samples  from  the  dam  core  were  tested 
andard  screens.  They  commonly  ran  94%  passing 
i-mcsh,  and  5.5%  passing  a  100-mesh  and  remaining 
ie  200.  The  loss  by  burning  was  about  2%.  The 
ased  amount  of  vegetable  matter  in  the  core  over 
found  in  the  borrow-pit  samples  was  due  to  the 
oce  of  top  soil.  (It  has  been  determined  by  experi- 
that  the  presence  of  vegetable  matter  in  soils  di- 
shes the  porosity  in  proportion  to  the  amount  of 
able  matter  present  (see  Km;.  Xews.  Mar.  7,  1007). 
reful  elevations  taken  on  the  bottom  of  the  pool 
work  had  been  discontinued  for  the  winter  of 
-13  and  repeated  before  the  next  season's  work  be- 


materials.  The  coarsest  material  and  rock,  shown  by 
Fig.  4,  were  always  in  sight ;  this  was  made  a  matter  of 
photographic  record.  The  extreme  outer  samples  were 
always  taken  at  the  edge  of  the  pool,  therefore  the  area 
on  the  section,  Fig.  4,  covered  by  the  samples  is  the 
area  occupied  by  the  pool  during  construction  and  shows 
the  section  of  the  dam  deposited   under  water. 

Advanced  Construction — Dumping  and  sluicing 
from  a  trestle  were  carried  on  until  a  shelf  of  coarse  ma- 
terial and  boulders,  too  hard  to  sluice,  had  formed  about 
four  feet  below  the  track  level.  The  shelf  was  then 
dumped  full  and  graded  by  the  spreader  cars,  the  track 
thrown  to  the  edge  of  the  fill  and  the  operation  of  sluic- 
ing till  a  new  shelf  was  formed,  repeated.  Track  was 
advanced  an  average  of  3  ft.  per  move,  the  time  between 
moves  being  about  three  days  and  an  elevation  of  3  in.  be- 
ing gained  at  each  move:  thus  providing  lor  drainage  of 


Sample  of  fine  material   • 
Sample  of  courier  material    <> 


-V  H.dd.'e  Third 


2^0 


30TF 


350 


Yw  Earth-Fii.t.  Dam  at  Somerset,  Vt. 

ed    no    change   either   of   settlement    or    rising, 
i,  igh  the  tliki  s   themselves  settled, 
be  method  of  determining  which  samples,  taken  from 

[ I  bottom,  should  be  i  lassed  as  "fine"  was  by  thrust- 

a  pencil  into  the  material  in  the  sample  bottle,  the 
ence  of  coarse  -and  or  gravel  ami  very  fine  sand  is 
ly  detected  in  this  way:  if  the  pencil  passed  through 

ample  several  I -  without  encountering  "grit"  the 

l>le  was  classed  as  "fine." 

rum    ll \ainination    of    all     the    sample-    and     the 

lope  of  (he  sides  of  the  pool,  the  location  of  the 

mi    |''r_<.    I    was  determined   a-   being  the  ap- 

luie  separating  the   line  core  from  the  coarser 


track  ami  at  the  same  time  increasing  height  of  dike. 
On  completion  of  a  dike  to  sufficient  width,  the  next  tres- 
tle was  ere,  ted  en  the  edge  therof  and  dumping  resumed. 
Trestles  I  and  6  were  about  '.'it  ft.  high;  *  to  L0  were 
about  15  ft.  high.  The  top  of  No.  1  was  located  inside 
the  slope  of  the  dam;  Xos.  "i,  3  and  I  were  located  with 
the  center  of  track  lying  in  the  slope  of  the  dam.  In 
order  that  the  pool  and  core  should  not  narrow  up  too 
tapidly,  trestles  ">  to  Hi  were  placed  with  their  tops  out- 
Bide  the  -lope.  In  the  si\  upper  dike-,  sluicing  began 
when  a  trestle  bad  been  tilled  to  aboul  ball'  its  height. 
this  consolidated  the  till  about  the  trestle  and  provided 
the  maximum  amount   of  fine  material   for  the 


to.     ...  6  \  ■  i'  ", .     lieu  it  i;  I  l"i  si  .  l  •  i  mi'  1 1  iii  -i  .   wn  Sluicing  Nozzli  on  Stand 
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Dumping  from  trestles  was  much  more  rapid  than 
from  dikes  and  for  this  reason  tracks  were  retained  on 
the  trestles  as  long  as  material  could  be  sluiced  away  or 
until  a  very  considerable  bench  of  heavy  material  had 
formed.  The  time  required  for  a  nine-car  train  to  be 
dumped  from  a  trestle  and  get  under  way  again  was  V/2 
minutes;  dumping  from  a  dike  when  moving  the  train 
to  clear  the  cars  was  necessary,  the  time  required  was 
from  2  to  3  minutes.  With  ten  nine-car  trains  in  opera- 
tion, three  trains  each  for  two  shovels  and  four  for  the 
third,  and  with  an  average  haul  of  about  3000  ft.  the 
tendency  was  to  be  short  of  trains — even  when  dumping 
from  dikes  and  still  more  so  when  dumping  from  tres- 
tles.   The  shovel  output  averaged  100  cu.yd.  per  hr. 

Caps  and  stringers  were  removed  from  each  trestle  and 
used  in  construction  of  the  next  set;  posts,  sills  and  brac- 


Use  of  I'aktly  Hi  ii.v  Dam  — 11  was  desired  B 
water  in  the  spring  of  1913  to  be  delivered  durin; 
low-water  period  of  that  year  to  the  power  staj 
Sherburne  Falls,  three  stations  having  been  eompli 
put  in  operation  late  in  1912.  Elevation  2110  was 
as  the  height  of  this  preliminary  storage  level. 

Trestles  5  and  6  were  built  late  in  the  fall  of  19]  I 
allow  storage  to  Elev.  2110,  dike  5  had  to  be  caj 
across  and  as  much  of  dike  G  completed  as  condiq 
would  permit.  Dike  5  was  finished  first  to  the  top  of  titl 
5  and  a  part  of  dike  6  dumped  without  sluicing;  thi 
suit  of  this  unbalanced  sluicing  is  shown  in  Fig.  2  b  !. 
projection  of  a  layer  of  coarse  material  into  the  con 
one  of  fine  material  into  the  downstream  dike. 

The  reservoir  began  filling  about   Mar.   12,   1913 
May   2   it  had   reached  Elev.   2106.      At   this  time. 


Fig.  8.  Pool  and  Overflow 


ing  were  left  in  place.    Approach  trestles,  cribs  and  track 
fills  crossing  the  dam-site  were  entirely  removed. 

During  the  first  season,  work  was  carried  on  both  day 
and  night,  two  and  three  sluicing  gangs  worked  day  and 
night  but  were  actually  engaged  in  sluicing  only  about 
half  the  lime.  In  the  second  season,  the  cast  borrow  pit 
was  opened.  Very  little  night  work  done.  Three  and 
fcur  sluicing  gangs  were  employed — often  for  13  hours 
per  day  and  a  much  greater  proportion  <>f  the  material 
a  moved  by  sluicing  than  during  the  first  season.  To 
■a-  partly  due  the  more  rapid  progress  of  the  sec- 
ond season,  another  cause  being  the  increased  dumping 
area  provided  by  the  longer  trestles  and  dikes.* 

With  three  pumps  working  and  lour  nozzles  in  oper- 
Lntermittently,  the  disi  liarge  was  aboul  1  50  cu.ft. 
per  hr.  per  nozzle.  To  move  1  cu.ft.  of  material  3.8 
(u. It.  of  water  was  required;  it  should  be  noted  that  the 
materia]  we  thorough!}  wet  and  washed  down  nol  un- 
dercut nto  the  pool  in  dry  ma --<  .  The  nozzles 
i,-l  tin-  end  or  the  dump,  advancing  nol  over 
50  it.  ai  a  move,  this  being  about  the  limit  of  effective 

A   few  slides  v. I   I,,   dumping  dry  ou   top  of 

wet   material  taken  from  the  borrow  pits  alter  a   rain 

i   i       i    |         had  not  been    luiced 
lenily  flat   before  building  the  next    trestle.     The    lidi 
were  controlled  by  thorough  sluicing,  light  dumping  and 
he  objei  i  being  to  flatten  I  he  i  lope  and 
allow  the  material  to  '\v\  out. 


••i  hi     w  rltor    li    of   th<  i  null ' 

lid  I  II         I    to     '       ,111,.    In 

i, 
Li  I    b        ....    work 
done    I 


cross-section  of  the  dam  was  represented  by  the  lineal 
tween  estimates  11  and  !!•  on  the  north  dike  and 
and  1!>  on  the  south  dike;  the  surface  of  the  pool  wa 
ft.  below  that  of  the  reservoir.  On  May  30,  the  pond  I 
had  reached  Elev.  2111,  and  the  pool  a  point  13  ft.  loi 
the  fill  had  reached  the  line  between  estimate-  19 
20.  At  no  time  during  the  filling  of  the  reservoir  ct 
leaks  through  the  upper  dike  be  detected. 

On  May  30,  the  water  stood  in  the  same  relation  to 
top  of  the  dike  as  full   reservoir  would  stand   in  rela 
to  the  top  of  dam  (  10  ft.  below)   but  with  the  differJ 
that,  while  the  thickness  of  finished  dam  at   full  reser  i 
level  was  to  be  over  75  ft.,  the  thickness  of  dike  .")  at  Eft 
2111    was   50   ft.      Where  dike   5  joined    the  slope  oi 
easterly  hillside,  (here  was  seepage  amounting  to  36 
per  min. 

All    marketable    limber    had    been     removed     from 
fiowage  area,  but  much  old  and  decayed  growth  and  siiJ 
limber  and  brush  is  still  standing.     The  mulch  throu 
1 1 1 1 1  i  Ins  e ni  ire  area  is  very  deep.    The  water  in  this  retp 
voir   after    four    months   storage    had    the   expected   a 
color  of  the  water  and  a  strong  odor  when  agitated.     I 
odor,    naturally,    was    more    noticeable    at     night,    Oil 
count  of  the  atmospheric  conditions,  hut    it   entirely" 
appeared    from    the   water  after   it    had   been   aerated  ' 
short    How   down    the    rough    slream   bed.     This  cmiilit  I 
of  the  stored   water  w  ill,  of  i  mirse,  disappear  after  n  I 
M  ai's. 

•  'out     I' \      the    pool    ins the   sluii  it 

small   leaks  occurred    through    Hie   coarse    nialeri.d   of  I" 

dikes,    hut    | hey    were   quickly   slopped    by    sll '        M 

the  elimination   of   the   pool,   there   were    in.   leaf 

I  he  dam,  ii  being  e\  ei  \  w  here  tight. 


Jv 
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BBxface  of  the  pool  was  regulated  by  an  overflow 
ic  gonduit,  located  near  the  center  line  of  the  dam 
own  in  Fig.  8.     It  was  made  up  of  sections  of  18- 
u-reH'  pipe,   6   in.   thick  and   45   in.   long,  with  a 
and  groove  on  the  inner  circumference;  sections 
BflLed  as   it  was  desired  to  increase  the  height  of 
A;  the  joints  were  carefully  calked  and  pointed, 
■.'-in.  trapezoidal  weir  was  maintained  on  the  over- 
)i  measuring  the  amount  of  sluicing  water  used. 
not,  however,  serve  its  intended  purpose  as  the 
nt  rising  of  the  pool  bottom  caused  more  water  to 
be  weir  than  was  actually  being  used   at  the 
or  sluicing.     A   screen  around  the  overflow  kept 
ots  and  bits  of  wood  from  clogging  the  pipe; 
ere  employed  continuously  to  remove  this  float- 
rial  from  the  pool  and  also  stumps  and  roots 
d  lie  dikes. 

the  .eason  of   1915.   discharge  from  the  pool 
constant,  carrying  with  it  a  quantity  of  fine 

lal  (at  tunes  to  nearly  1 -u.yd.  per  5  4  hr.).     Sul- 

uniinum  was  used  to  precipitate  this  material 

artly  by  suspending  in  hags   in   the  pool  but 

til,   by  the  introduction  of  a  solution  into  the  force 

be  pump  house.     With  1   lb.  of  alum  to  about 

.  of  water,  the  precipitation  amounted  to  about 

the  material  in  suspension;   this  made  no  dif- 

the  color  of  the  water  discharged  and   it   does 

t  illow  that  a   proportionate   increase  would   remove 

e  her  oO'yi ,  part  of  it  being  of  a  very  different  charac- 

.    The  amount  of  solids  was  determined  by  weighing 

orating  samples  of  the  sluicing  water.) 

the  season  of  1913,  the  dam  increased  in  height 

more   rapidly  than   in    1915.   the  pool  overflowing 

alf  the  time  and  the  alum  was  not  used. 

hod  of  eliminating  the  pool  was  by  joining  the 

ends  and  gardually  reducing  its  length  till  the 

i-  reached  ami  the  last  of  the  water  forced  out. 

of  the  overflow  pipe  was  at  about  Elev.  2148.5, 

tijl  height  of  83  ft.,  a  concrete  ping  was  placed  in  the 

t<  .'in  ft.  and  the  remainder  filled  with  clay. 

I     downstream  face  of  the  dam  has  been  left  in  ter- 

leposited  without  much  sluicing,  the  reservoir 

n  sluiced.     The  distance  betwen  the  top  dikes 

rl  .it   the  ends  in  order  that  the  tine  core  ma- 

!it  deposit  on  the  hillside  to  a  greater  width. 

'\t[on\  Etc. — Design  and  construction  of  this 

n  vas  entrusted  to  the  Power  Construction  Co.,  which 

!    the    related    power-development    projects   on 

14    River  for  the   New   England    I'ower  Co.,  ot 

&  [Iarriman,  Inc.,  are  managers  and  Baker, 

'    Co.,  are  fiscal  agents.    Ceo.  W.  Bunnell  is  Pres- 

«  and  A.  A.  Conger  Hydraulic  Engineer  of  the  Con- 

ftjion   Co.      The    Consulting    Engineers    were    !•'.    P. 

tins  mid  Chas.  T.  Main,  of  Boston,  and  A.  S.  Crane 

fi    J.  (J.   White     Engineering    Corporation),  of   New 

Alfred    \oble   was   Consulting    Engineer   for   the 

»1  of  Vermont   in   its  scrutiny  of  the  work.     E.   M<  I  >. 

Resident    Engineer    during    (lie    preliminary 

»|and  was    followed   by  the  writer    (from  June.    1!>15. 

Iier,    1913):   the   dam    was   completed    with    C. 

ok  an   Resident    Engineer.   ( Kept.-Dce.,   1913). 

truetion    work    was   inaugurated   and    carried 

"i  until  January.  1913,  \<\  J.   \.  II.  Cornell  as  flen 

;er  of   the    Power  <  'onstruetion   I  'o. :   later  the 

»h*  under  the  immediate  d tion  of  Mr.  Bunnell. 
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The  growth  of  load  on  the  hydro-electric  station  of  the 
TJ.  S.  Reclamation  Service  at  Minidoka  Dam.  Snake 
River,  Idaho  (described  in  Engineering  Xews,  duly  6, 
1911),  is  described  by  Barry  Dibble,  an  engineer  of 
Reclamation  Service,  in  the  official  "Reclamation  Record" 
for  April,  1914.  The  following  is  taken  from  that  ac- 
count. 

With  46-ft.  fall,  10.000  hp.  is  developed,  using  water  which 
must  flow  down  the  river  for  prior  rights.  Over  90^  of  this 
power  is  required  for  pumping  during  the  height  of  the  irri- 
gation season,  but  during  the  winter  the  plant  would  be  idle 
except  for  extensive  use  of  power,  in  the  towns  and  on  the 
farms  of  the  project,  for  heating  and  cooking  as  well  as  for 
light  and  power.  [See  notes  on  electrically  heated  high- 
school  in  Rupert,  "Engineering  News,"  Apr.  2,  1914.  p.  72". 
—Ed.] 

The  probable  demand  would  not  have  used  more  than  a 
small  portion  of  the  power  available  for  many  years.  The 
problem  was  to  market  the  surplus  during  the  winter.  Elec- 
tric cooking  and  heating  were  encouraged  by  giving  low 
rates,  and  the  demand  has  grown  rapidly.  On  Jan.  1,  1913. 
the  three  towns  of  the  project  were  served  a  maximum  of 
nearly  1500  kw..  an  increase  of  nearly  100  per  cent,  over  the 
amount  used  at  the  beginning  of  the  preceding  year.  On 
Jan.  1,  1914,  this  had  practically  doubled  ngain.  being  close 
to    3000    kw. 


EN6.NEWS 

Power  Output  or  the  Minidoka  Project  Hydro- 
electric  Station 


At  first  suitable  electric  heaters  could  not  be  obtained, 
and  the  Government  engineers  were  called  upon  to  design 
and  build  them.  Now  heaters  are  shipped  to  the  project  in 
large  quantities  by  several  electrical  firms.  For  the  ordinary 
hold  use  of  electricity  for  lights.  Ironing,  washing  ma- 
chines, vacuum  cleaners,  and  cook  stoves,  the  energy  costs 
from  $3  to  ?4  per  month,  while  to  heat  the  same  house  it 
•  "sts  from  four  to  eight  or  nine  dollars  a  month  in  the 
winter. 

The  revenues  from  the  sale  of  electric  energy  have  in- 
creased very  rapidly,  amounting  in  run  to  something  over 
|500;   in    1911    to   over   $6000,   and    in    1913   to  over  $16,600 

The  Increase  In  the  winter  demand  is  well  Illustrated  by 
the  accompanying  diagram,  which  snows  the  variation  In  the 
newer   furnished    by   the   plant    since   ii  i  1 1  ions.      The 

peaks    recur    each    Irrigation    season    when     almost     the     full 
Ity    of   the    plant    is   utilised    In    pumping    for    Irrigation 
The  i"  present   the  winter  power  de- 

mand  and    show   its   i  api.l    Inci  ■ 

The  upper  dotted  line  shews  the  tendency  of  the  maximum 
summer  demand  to  become  constant,  approaching  the  capacity 
of  the   plant      The   low  si    dotte  i   Itne 

the    minimum    winter    demand    to    Increase    more    and    mete 

rapidly   from    year   to   year,     if   these   two  dotted   curve 

extended    acci  tendencies,    they    will    meet    at 

point    efr   the  diagram,   repri  ~<   nine  before   the 

However,  It  Is  not  expected  thai  by   1920  the  load 

plant   will   become  constant. 
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Dans3  aia   Mesdc©* 

At  the  outbreak  of  hostilities  in  Mexico,  three  years 
ago,  it  was  imperative  from  the  rebel  standpoint,  that  the 
lines  should  be  destroyed  in  order  to  hamper  the  move- 
ments of  the  Federal  troops.  Being  well  mounted,  the 
rebels  could  dispense  with  the  railways.  The  roads  suf- 
fered severely,  at  first  in  the  matter  of  bridges  and  trains-. 
Inter  (as  the  struggle  grew  more  hitter)  water-tanks. 
coal-sheds  and  stations  were  destroyed. 

A  large  portion  of  the  bridges  in  the  northern  part  of 
the  country  were  wooden  trestles,  and  a  small  band  of 
mounted  men  would  ride  along  for  miles,  setting  fire 
to  one  trestle  after  another.  The  timber  was  dry  and 
burned  rapidly.  Later,  dynamite  was  used  for  destroy- 
ing the  steel  and   masonry  structures. 

In  the  beginning,  the  railway.-  made  every  efEort  to  re- 
pair the  damage  and  keep  the  lines  open,  but  later  it  be- 
ame  accessary  to  abandon  operation  over  portions  of  the 
system.  The  brunt  of  the  repair  work  fell  upon  the  Mex- 
ican trackmen  and  their  loyalty  was  surprising,  consid- 
i  ring  the  scanty  wages  they  received  and  the  fact  that 
their  political  inclinations  were  usually  toward  the  rebels. 
The  telegraph  linemen  had  perhaps  the  most  unpleasant 
task,  -nice  they  traveled  alone,  as  a  rule,  and  frequently 
were  held  up,  robbed  and  threatened. 

For  some  time  the  city  of  Chihuahua  was  the  center  of 
operations,  as  the  rebels  were  anxious  to  take  the  city 
and  establish  there  the  headquarters  of  their  government. 
Accordingly,  the  railway  bridges  and  the  telegraph  line- 
in  all  directions  were  destroyed.  All  outfit  of  about  1  H> 
men.  of  which  the  writer  had  charge,  began  work  to- 
ward Chihuahua  from  the  south.  We  hail  an  escort  of 
about  200  soldiers  and  had  an  armored  car  in  which 
gatling  guns  were  mounted.  The  car  was  an  ordinary 
w Ion  box-car,  lined  with  si t  steel,  between  which  lin- 
ing and  the  sides  of  the  car  was  a  layer  of  sand  about  4 
in.  thick.  The  gatling  guns  were  to  be  lired  through  the 
Bide  doors,  and  portholes  ill  the  ends,  and  there  were  loop 
doles  for  rifles.  Whether  the  car  would  prove  valuable  in 
action  seems  questionable. 

In  tnosl  cases  our  task  of  repairing  the  line  was  a  sim- 
ple   -.  from  the  constructional  standpoint,  our  troubles 

being  minor  ones  that   were  annoying  chiefly  because  of 

the  delay  they  can  eel  when  haste  was  so  important.  There 

ractically  no  difficulty  from  water,  since  most  of  the 

d  strut  tnre.  h.nl  -|>; d  n  bat   were  drj    runs  most 

in  im.  i  case    the  destruction  was  complete, 
maining    but    the   iron   bolts,  drift    pins,  etc., 

red  about    In   the  ashes.     The   rail      a across 

tin    openings    wi  ■  hed   ami    t\\  isted    t  lial    they 

ei   use. 

Wo  mad"  no  attemp cbuild   the  -t  ruct  ures   in   the 

way;    but    contented    ourselves   with    cribbing    the 

i  pening  .    Thi    req It I  quant  it     oj  matei  ial  bu1 

ebuilding.      We    rere   hampered 
;.<   thi  isoted  tie    and   b}    the  lai  k   of 

!  ,<■<[■.    that   it    wa 

nil    to   pile   them    into  B       prinl  ling 


r    -    ...    ii,     in,  In    it"-    Vprll 
.  . .. 

..     , 

it    Ii    ol    Int;  rom     mti 

.     ,.        .    pi, 
■  ome  upon 
railways. 


earth  over  them  this  trouble  was  overcome  to  somb 
tent.  The  lack  of  stringers  made  it  necessary  to  fill 
openings  with  a  solid  mass  of  ties.  This  took  ma 
and  what  was  worse  it  required  extra  tune.  Fortua 
we  soon  began  to  receive  a  plentiful  supply  of  untrl 
tics  and  stringers.  A  supply  train  came  to  us  froi 
south  every  day.     We  never  did   receive  any   ii 

After  reaching  a  burned   bridge,  the  first  task  w 
clear  away  the  ashes  and    make  sure  that  there  wei|i 
hot  embers   remaining  that   might  set    fire  to  the 
for  the  first   few  days,  we  were  so  close  behind   th 
si  roving    parlies    that    we    came    upon    the    bridges 
smoking.       When    the    ground    was    cleared    and    I. 
Mills  of  lies  were  built   up  to  the  necessary  height.fi 
top   of    these    were   laid   stringers,   and    on    tin 
were  placed  ties  and  new  rails.     We  found  it  com, 
not   to  remove  the  old   rails   until   the  cribs  were 
that  men  could  work  on  top  of  them  in  handling  t! 
It  was  convenient  also  to  slide  the  heavy  stringe 
the  old  rails. 

Laying  the  new  rail  usually  consumed   a  cot 
portion  of  the  entire  time  at  any  one  place.     The  e 
sion  and  creeping  of  the  rails  that  remained  in  the  I 
made  it   impossible  to   fill   the  gap  with    full-sized  ■ 
and  at  the  same  time  secure  a  butt  joint.     We  avl 
the   necessity   of   using   butt   joints   by   putting   in  s' 
points  wb  -re   we  could  ;   when   that  was  not  possibli 
were    forced    to   cut   the   rail    to   the  proper  lengths, 
we   had   no    rail    saw   and    no    means   of    repairing 
chisels  properly,   rail   cutting   was  a   serious  matter! 
caused  much  delay.     There  was  also  difficulty  whert|t 
extra  rails  were  not  of  the  same  size  as  the  rails  u 
I  rack. 

Our  most  interesting  task  was  at  the  Conches  I 
;,t  Ortiz.  There  had  been  a  pile  trestle  about  20  ft. 
and  2100  ft.  long,  with  a  high  earth  fill  at  each 
Nothing  remained  hut  a  row  of  blackened  piles  stat 
in  smoldering  ashes,  with  two  lines  of  warped  and  t« 
rails.  To  redrive  the  trestle  would  be  a  long  job;  In1 
we  bad  neither  piles  nor  piledriver.  To  crib  the  opt 
was  out  of  the  question.  Fortunately,  the  be, I  ol 
stream  was  a  desert,  and  we  simply  laid  track  across 
A  roadbed  was  excavated  down  the  side  of  each  fi 
a  '.'..">',  grade.  \"o  surveying  instruments  wen'  avail 
so  the  heights  were  estimated  and  the  distances 
paced,  ('are  was  necessary  in  laying  out  the  grades, 
it  would  have  lien  einbarassing  to  get  the  heaVJ 
Main  down  into  tin1  river  and  not  he  able  to  get  i 
aga in. 

As  there  was  a   possibility  that    the  track  would  ha  ' 

le  operated   for  s ■  lime,  three  small   bridge-  wen 

io   take  i  are  of  small   an tils  of   \\  aler   I  hat    ll 

down.  The  location  of  these  wa-  determined  after  a  - 
ol  the  stream  bed  Io  determine  the  habit-  of  the  m 
inw   water. 

<  >u    the    f -lb    dn\    al  ler    reaching   the    river,   0U1 

v  as  complete  to  (be   far  side,  and   we  were  read' 
ahead.       Willi    the   engine    in    the    center   of    lb, 
dropped   down    the  grade   into    lb,-    river.     Then   the 

of    the    train    was    toupled    and    Ibc    engine    pushei 

front    pail    of    lite    I  rain    lip    Ibc  grad Ibc  other 

i ,  l  n  i  ii  in"    I  "I     I  be    re.-i  r    pari. 

I  tin  in"    ibe   lust    few    days  our  operal  ion     wet 

I     ,   dilated    |>\     lb,-    fill  I     Ihlli     We    were    able    III    I II : .  1 1 1 1 :  H  I 

,;  ill.  hi.    i  i with  ill"  on  lit    from   ( 'biliuahua 
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itfa  a  station  to  the  south.  We  had  a  portable  tel- 
e  set  and  wherever  a  stop  was  made,  the  first  act 
o  hook  the  pole  over  the  wire  and  find  out  condi- 
iin  either  side  of  us. 

3; 

By  P.  Y.  Parker* 

1899,  the  steamer  "Belle  of  Memphis"  sank  in  thy 

laaippi  River,  three  miles  below  Chester,  111.    At  that 

,'tlie  river  was  upwards  of  a  mile  wide,  the  wreck  in 
ream,  and  the  channel  abrading  the  Missouri  shore. 

Jltions  being  favorable — a  wide  reach  of  river,  a  silt- 
stream,  extensive  oscillation,  and 

Instruction — a  bar  immediately  be- 

■jo  form  with  the  wreck  as  a  nu- 
This   bar   has   augmented  year 
year  until  now,  at  a  10-ft.  stage 

lx>uis  gage,  "Belle  of  Memphis" 
ad  is  one  mile  long  by  one-half 
wide    with    nearly    one-fourth    of 

-land  at  an  elevation  of  25  ft.  on 


|iring    the    intervening    years    the 

has' widened  to  6000  ft,;  the  ad- 

ial    width    being    gained    by    the 

ng   away  of  the   Missouri  shore; 

<!.  the  river  width  did  not  keep 

i  bar  growth  and  the  channel 

narrow   anil    crooked    with    an 

i  asing  volume  of  water  directed  to 

Mondaiy  channel,  north  of  the  tow- 

iiM.      Since    this    secondary    channel 

ii  straighter  and  gave  promise 

dening,  Col.  C.  McD.  Townsend, 

'    of  St.  Louis  District,  decided 

lose    the    old    channel    by    a    per- 

|iilc  dike. 

the    late    fall    of    19113,    the    old 

I  nel    was   closed    to    na\  igal  ion.      A 

nttress    130   ft.   wide   normal   to  the 
wc.-n  and  sunk  over  the  hurdle  site 


Tins  spring  the  hurdle  was  extended  as  far  as  the 
depth  of  water,  on  the  towhead,  would  permit  while  the 
mattress  was  continued  across  the  bar  for  450  ft.  beyond 
the  water  edge  (Fig.  1).  In  the  foreground  of  the  view 
the  mattress  is  130  ft.  wide,  in  the  background  100  ft.; 
the  mattress  is  to  be  weighted  with  stone  similar  to  that 
at  the  water  edge.  The  target  shown  in  the  view  is  on 
the  upstream  side  of  the  mattress  at  a  bar  elevation  of  6 
ft.  above  the  water,  but  the  elevation  decreases  to  2  ft 
above  the  water  level  at  the  end  of  the  mattress. 

It  is  proposed  to  extend  the  mattress  entirely  across  the 
head  of  the  towhead,  1200  ft.  farther,  as  soon  as  there  is 
sufficient  water  to  float  the  plant  and  at  the  same  time 
push   forward   the   hurdle  as   rapidly  as   conditions  will 


Fro.  1.    Brir.inv 
Towhead.   Mi 


tream.   was 

through  (he  mal- 

:.  30   ft.   from   tin'   upstream   edge,   piles   were  driven 

ration  of  20  ft.  in  tiie  river  bottom.     This  dike 

■  led    lor  S50   ft.,  tin'  continuous   low    stage  of 

el  in--  farther  extension  :  however,  the  mat- 

jj   iras  continued,  over  the  lop  of  the  dr\   bar.  for  500 
'[in!  heavily  weighted  with  stone.     The  hurdle  clogged 
■  '!   drift   during   last    winter,   throwing  a   large   volume 
iround  t  he  end  of  (he  dike ;  this  excessive   flow 
large    and    strong    eddy    at     (hi-    |>oinl     which 
■I  (he  entire  length  of  the  bar  mattress,. causing 
■   In  drop  vertically  20   ft.   throughout   almost 
entire   length.      Nevertheless,   soundings    showed    the 
(i   he   intact    and    in    place.      This   scour   \va-   an- 
nul   the    mattress    weighted    accordingly.      The 
mil  downstream   edges   were  loaded   with  stone 
i'  (ban  the  center;  Ibis  caused   the  mattress  to  sink 
,  ami  to  a  greater  extent,  along  the  downstream  edge, 
lional    position,  as  shown   by  soundings,  re- 
iw   a    In- |    inverted    I'.    slanting   slightly    down- 
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ted,  the  hurdle  n  ill  total  3800  lin.fi. ;  the 
1.  191  I.  is  shewn  iii  I",-  3. 
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Caitlslkilll  Aqj^aedltrjKBft 

By  Horace  Cahpenter* 

One  of  the  problems  which  early  confronted  the  engi- 
neers of  the  Board  of  Water  Supply  of  the  City  of  New 
York,  upon  undertaking  the  design  of  the  Catskill  Aque- 
duct now  nearing  completion,  was  that  of  providing  some 
means  of  unwatering  the  various  pressure  tunnels,  by 
means  of  which  the  water  is  conveyed  under  certain  deep 
valleys  along  the  course  of  the  aqueduct,  and  those  por- 
tions of  the  downtake  and  uptake  shafts  which  lie  below 
an  elevation  to  which  unwatering  by  gravity  is  possible. 

Between  the  Ashokan  and  the  Hill  View  Beservoirs, 
there  are  five  of  these  pressure  tunnels,  varying  in  length 
from  4000  ft.  to  five  miles  and  lying  at  a  depth  below 
the  lowest  point  in  the  profile  of  the  valleys  which  they 
cross  of  from  400  to  1100  ft.  and  having  an  internal 
diameter  of  14  to  14i/2  ft.  Further,  within  the  city 
limits,  the  tunnel  has  a  length  of  some  18  miles,  lies  at 
a  depth  of  from  200  to  700  ft.  below  the  surface  and  has 
an  internal  diameter  of  from  11  to  15  ft. 

It  will  thus  be  seen  that  very  considerable  quantities 
of  water  must  be  removed  from  any  one  of  these  tunnels 
before  access  can  be  had  to  it.  Yet  it  was  realized  that 
it  might  be  desirable  to  unwater  one  or  more  of  these 
tunnels  for  inspection,  or  possibly  for  repairs,  and  that 
not  only  must  the  water  contents  be  removed  but  pro- 
vision must  be  made  to  pump  the  inward  seepage  of 
ground  water-  while  the  inspection  or  repair  was  in 
progress. 

Provision  for  such  equipment  could  not  be  safely 
left  until  the  necessity  for  its  use  arose  and  it  was  de- 
cided that  it  should  be  provided  as  a  part  of  the  oper- 
ating equipment  of  the  aqueduct. 

Careful  study  of  what  would  be  a  reasonable  rate  for 
unwatering  and  the  probable  maximum  rate  of  seepage 
into  the  tunnel  led  to  the  conclusion  that  a  pumping 
capacity  of  aboul  1  M)0  gal.  per  min.  would  be  adequate. 
As  ii  was  inconceivable  that  more  than  one  tunnel  would 
require  unwatering  at  any  one  time,  a  single  equipment 
was  proposed — adapted  to  all  conditions  of  Head  to  be 
pumped  against.  This  equipment  was  to  be  kepi  in 
readiness  at  some  central   point  and  transported  to  the 

required  point  when  necessary.  The  problem  then  was 
t re,  at   minimum  permanent   investment,  pumping 

equipment     lending    itself    readily    to    dismantlement    and 

transportation,  so  simple  thai  it  could  be  operated  with- 
out  undue  delay  by  an  inexperienced  force  and  capable 
of  operating  at  the  desired  capacity  or  over  against  heads 
\ai".  in"  from  .i  few  feel  to  1 100. 

A  number  of  alternative  method    were  discussed  and 

four  of  these  were  taken  up  for  preliminary  design  and 

an  son.    These  "<■!■<■ : 

Mi      I    e   of   a    pair   of    large    bailing    buckets,    bal 

anced  on  either  side  of  an  operating  pulley,  one  buckel 

the  other  rises  to  dis 
e;   i  .'  i   ii  e  of  an  air  lift,  eai  ioue   tj  pe    of  h hich 
n  dar  purposes  although 
none  have  had  .i                ombined   capacity  and   Ii 
hi  re  ]  of  B] ially  designed  direi  I 

II      S.mi  l  h     I 
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deep-well  pumps,  one  of  which,  constructed  of  I 
rodible  material,  was  to  be  installed  permanently 
bottom  of  each  drainage  shaft,  the  operating  much! 
only  being  transferred  from  one  tunnel  to  anotherB  < 
use  of  electrically  operated  centrifugal  pumps  moll, 
in  a  suitable  floating  chamber  which  should  be  al* 
to  sink  with  the  receding  water  level  in  the  vdl 
shafts. 

The  last  method  was  determined  to  be  the  mostE 
ible.     In   order   to   accelerate   the   unwatering  whell 
head  to  be  pumped  against  is  low,  to  provide  a  sparijj) 
during   the   longer   operation  of  unwatering  the  m 
proper,  and  to  care  for  the  unwatering  of  the  H  ■ 
tunnel,  where  a  head  of  1200  ft.  or  more,  including 
friction,  is  to  be  pumped  against,  it  was  decided  t 
vide  two  units,  each  having  a  capacity  of  1400  Lr;i 
min.  against  600-ft.  head,  the  suction  and  dischargi 
neetions   of   these   pumps   to   be   so    arranged    that 
pump  could  be  operated  independently  or  the  two  i 
allel  or  the  two  in  series.     The  pumps,  motors  am 
tain  auxiliary  apparatus  were  to  be  mounted  in  a 
chamber,  or  float,  which  should  descend  as  the  water| 
fell,  the  pump  discharge  pipe  rising  from  the  center 
float  as  a  column,  successive  lengths  being  added 
same  at  the  surface  as  required.    The  design  as  deve' 
on   this   basis,  is  illustrated   in   Fig.    1.     Provisioi 
made  at  the  tunnel  under  C'roton  Lake,  to  use  the 
take  waterway  shaft  for  drainage.     At  the  Hudson 
tunnel,  the  uptake  shaft  was  used.     At  the  other  tu 
special  drainage  shafts  of  the  same  diameter  as  the 
nel  were  sunk  alongside  the  line  of  the  tunnel  at  th< 
est  point  in  the  traversed  valley  with  the  necessary 
neetions  from  this  shaft  to  the  tunnel  at  the  botto 

The  Float 


The  float   consists  of  a   platform  and  framewoij 
structural  shapes  and  plates,  designed  to  take  the 
load  of  the  pumps,  motors,  discharge  pipe  and  wateil 
umn.     This  framework   is  surrounded   by   a   water-(j 
steel  casing  of  ^-in.  plate  of  such  height  as  to 
ample  freeboard  above  the  maximum  submergence  ol 
float.     It  is  provided  with  a  hood  or  cap  for  the  pr| 
tion  of  the  occupants  from  falling  articles  and  from  \ti 
dripping  from  the  joints  of  the  discharge  pipe  or 
the  sides  of  the  vertical  shaft.     Ventilation  is  proiH 
by  a  series  of  louvers  around  the  side  of  this  cap  an  1 
a  small   motor-operated    blower   placed    inside  the 
I  audit   is  furnished  hy  incandescent  electric  lamps.  A 
to   the   interior   is  obtained   through  a    trap   door  in: 
top  of  the  cap. 

1 1  will  be  noted  from  Fig.  I  thai  the  float  is  huilt 
a  false  bottom  so  that  should  any  obstruction  be  met 
coming  to  rest  at   the  bottom  of  the  shaft,  and  the 
bottom  be  puni  tured,  there  will  be  no  danger  of  fl| 
the  interior  of  I  he  float. 

To  prevent   the  float    from  rotating,  there  are  l»" 
ways,  diametrically  opposite,  extending  the  entire 
of    the    float    ami    engaging    with    corresponding 
molded  of  concrete  as  an  integral  part  of  the  sha 
ine;. 

(>u  ing   to   the   hulk   of   this   float,   no  pfforl    is 
made  to  transport  it  from  tunnel  to  tunnel  bul  a  fl" 
installed   permanently  at    each   drainage    shaft, 
in   a    chamber    above    water    level     and     without 
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Tin:  Pimps 

pumps,  which  were  designed  in  detail  by  the  en- 

,,f  the  Board,  are  of  a   9-in.  four-stage  turbine 

eaigned  to  operate  at   1760  r.p.m.     The  four  im- 

;,.,.  arranged  in  pairs  with  their  suction  openings 

directions  so  that   the  vertical  thrust  of  the 

is    reduced    to    a    minimum.      This    minimum    is 

,f  by  a  balancing  disk  attached  to  the  bottom 

pump   shaft    with    connections  to  the   pump   dis- 

of  such  design  that  the  pressure  on  either  side  of 

.  be  regulated  so  that  the  whole  set  of  impel- 

ation  floats  on  a  water  cushion. 

j  the  suction  connection  of  the  pump  at  the 

nf  at  the  bottom,  the  stuffing-box,  through 


Pump  Suction 
Box  Strainer 
9"  Suction  Va/ye 

9' 'Discharge  Va/ye  ...  . 

g'Series  Connection  Va/ye,  tor  obtaining 
1400  6.  r?  M.  against  1200  it-  Head 
L" Bypass  Va/ye  for  Draining  Water  Column 
n/  Check  Va/ye 

10' Discharge  Pipe,  ?0  tt.  lengths 

Bilcte  Pump 

3  Thase,  Z200  Vott  Cable  to  Motors 


which  the  pump  shaft  passes  at  the  top.  is  under  mini- 
mum pressure  ami  requires  little  or  no  attention  when 
the  pump  is  in  operation. 

The  impellers  and  diffusion  rings  are  of  bronze  and 
so  Ear  as  possible  throughout  the  entire  design,  opposing 
metallic  surfaces  are  bronze  or  bronze  on  iron  to  facilitate 
disassembling  for  inspection  or  transportation. 

Su<  iiox   ind  Disi  ii  irge  Piping 

As  already  stated,  the  suction  and  discharge  piping  is 
arranged  so  that  either  pump  may  lie  operated  alone,  or 
the  two  in  parallel  (in  which  ease  the  two  discharges  are 
brought  into  the  common  discharge  rising  from  the  center 
of  the  float),  or  one  may  discharge  into  the  suction  of  the 


Section  -through 
Drainage     Shaft 


Sectional      tleva+ions      of      Pump      Float 
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other  to  place  the  two  pumps  in  series  for  operation 
against  a  head  of  1200  ft.  As  shown  in  Fi.tr.  1.  these 
shifts  are  made  by  opening  and  closing  proper  gate 
valves. 

All  the  piping  inside  the  float  is  of  cast  iron,  but  after 
leaving  the  float,  the  discharge  line,  for  heads  up  to  six 
hundred  feet,  is  carried  by  lap-welded  steel  tubing  having 
a  nominal  inside  diameter  of  10  in.  and  a  &-in.  wad. 
This  pipe  is  made  up  in  20-ft.  lengths,  the  joint  between 
successive  lengths  being  of  a  standard  flange  type  slightly 
modified  to  provide  for  easy  making-up  and  dismantling. 
Rubber  gasket.-  are  used  between  the  joint  faces. 

As  it  was  impossible  to  provide  for  the  suspension  of 
this  pipe  at  any  point  along  its  entire  length,  it  has  to 
stand  as  a  column  supported  by  the  float  and  it  was  neces- 
sary to  provide  against  excessive  lateral  deflection. 

Guides  extending  across  one  diameter  of  the  shaft  and 
made  sufficiently  stiff  to  guard  against  deflection  of  the 
pipe  in  a  direction  vertical  to  their  length,  are  rigidly 

bolted    to   the   pi] ilumn    just    above    mid    below   each 

joint.  The  outer  ends  of  the  guides  arc  provided  with 
roller-lined  ways  which  engage  the  same  concrete  guides 
as  do  those  on  the  float.  The  pipe  guides  thus  sink  with 
the  float  and  hold  the  deflection  of  the  pipe  column  with- 
in allowable  limits. 

At  the  surface,  the  discharge  pipe  terminates  in  a 
quarter  bend,  a  single  length  of  horizontal  pipe  and  a 
flexible  tube  leading  to  the  discharge  sump  from  whence 
the  water  flow-  into  adjacent  streams.  .This  portion 
of  the  pipe  is  suspended  with  counterweights,  from 
ial  jib-crane  attached  to  the  wall  of  the  drainage 
chamber,  so  it  can  easily  be  handled  when  a  new  length 
of  discharge  pip'1  is  to  he  added. 

The  Motors 

Directly  connected  to  the  shaft  of  each  pump  by  means 
of  a  flexible  coupling,  bu1  supported  independently  of  the 
pump,  i-  a  150-hp.,  2200-volt,  60-cycle,  three-phase  ver- 
tical iiidiietn.il  moil, I-  of  squirrel-cage  type. 

The  use  of  the  squirrel  cage  motor  for  this  class  of 
work  i.-  unusual,  it  being  common  practice  to  use  a  motor 
having  a  coil-wound  rotor  with  -lip  rings  for  external 
resistance  connections,  on  account  of  the  better  starting 
characteristics   of   this  arrangement.     The   greater  sim- 

of  the  -<pi  i    motor,  tie'  freed from  short 

circuits  due  to  moisture  between  slip  rin.us.  and  the  de- 
litj  of  carrying  a-  lew  cable-  as  possible  down  the 
shafl  fell  tin-  departure.  The  highly  satisfactory  opera- 
tion of  the  motor-  iii  Bervice  proved  the  selection  to  have 
been  well  made. 

Ai  xii. t  m:v    Eli  i  i  hk    i    Eqi  ipment 

The  two  moto,     are  controlled  by  a  Bingle  automatic 

n  the  mam   ••'.  it,  hboard  in  the  drainage- 

imeni  chamber.    Thip    tarter  i-  ro  designed  thai  the 

motoi     mi  ted    tmd     topped    by   the  closing   ot 

o     mall        ■■  In     plai  ed  

and    one    in  idi     thi     Boat.      The-,, 

,   thai    ''"    operator  ai   either 

,.,,,1  , .  tht   "off"  po  il  ion,  thn    in  tir 

thai  the  tort  «  ill  m  !  h  rl  if -I,  i  i  pot 

i    the  i  ,:i  k^'-ini.    the    following    circuil 

nd  to  the  float :   |  i  i   the  main   motor  circuil ;   (2) 

the  imtomatii     tarter  circuil ;    (3)   an  ai atii     tart  r 

i]   the  i  able  reel  (to  b<   d<  i  i !-  tl  later) ;  (I)  a 


lighting  circuit  for  the  interior  of  the  float,  and  ( 
telephone  circuit  by  means  of  which  eommunicatioi 
had  at  all  times  between  the  surface  and  the  interio 
the  float. 

Since  the  distance  between  the  switchboard 
float  is  constantly  changing  as  the  latter  deal 
shaft,  it  was  necessary  to  arrange  some  method  o: 
out  the  cables  between  these  two  points  from 
time  as  required.  This  is  accomplished  by  leading 
various  circuits  from  the  switchboard  to  two  cables  wo| 
on  a  large  reel  (see  Pig.  2)  set  up  on  the  edge  of 
shaft.  Here,  the  main  motor  circuit  is  connected, 
slip  rings,  to  a  three-conductor  cable,  rubber  cov< 
cotton  braided  and  saturated  with  moisture-proof  c| 
pound.  The  other  end  of  this  cable  is  led  down 
shaft  to  the  float,  where  it  is  divided  by  two  disc* 
ing  switches  into  a  circuit  for  each  motor.  By  0] 
either  of  these  switches,  the  corresponding  motor 
be  isolated  from  service  and  the  other  motor  open 
alone  if  desired. 

In    like  manner  the   auxiliary  circuits  are  taken  i 
cable    of   similar    construction    to    a    small    switch  pip 
withm    the    float    and    there   separated    for   their   Vail 
uses. 


Fig.  2.  Reel  rou  Elkctkic  Caulks;  Aqi  icdi'ct  Tl  ti 
Drainage  Equipment 

The  reel   is  operated   by  a  small  motor  which  is  in  l 
controlled  by  a  self-starter  mounted  on  the  main  Bwil 
board.     The  coni  ml  circuit  for  this  -tarter  is  led  thro 
a  specially  designed   switch    in   the   float,  to  the  i 
handle  of   which    is   attached    the   main    motor   cable. 
the    latter   tightens,   due   to   the   sinking   of   the    float, 
switch  will   he   thrown  "on."  (he   reel    motor  started    ! 

the  cables    run   out    a   predetermined   distance,  

ing  which,   the  switch    returns  to   the  ''oil'"   position, 
reel    motor  stops   and    no    more   cable    is    let    on 
main-motor  cable  again  lighten-. 

As  a  safeguard,   (he  main-motor  control   circuil   \i 
through    a    little    plug   switch,    within    the    float,   in  t  '> 
manner    that    should    the    cable-reel    switch    fail    to    « 
and  the  cables  tighten  beyond  the  desired   point. 
motor  starter  will  be  thrown  "oil"'  and  pumping  stop] 

Opkhating  Test 

The  conl  rai'l    for   the  aho\e  equipment    \\  as  n\i  iirdi 

April.    I!t|  I,  1   completed,  ready   for  the   operntinj 

in  .li ,    111  IV.     Tin-  test   took    place  at    the   Rondout    n 

sure   t  iiiiik'I   and    u  a-  lui  t(  tl   a-   follows  : 

The   lloal    was   placed    in    po-il  ion    in   the  dram 
ami   the   interior  equipment    installed  ami   the  first  lent 
of  di  i  luirge  pipe  alia,  bed.     The  pumps  were  then  »t«l 
with   the  disi  barge   valve:    closed   until   the  pump 
tailed    full    speed    after   which    the   discharge   VftlveS  "' 
opi  ncd,  ' after  the  other,   until    full    load   was  throl 
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ie  motors  as   indicated   by   the   wattmeters   within 
lie  oat,  one  being  provided  for  each  motor. 

Imping  was  continued  until  the  float  had  sunk  so 
hai:he  horizontal  length  of  discharge  pipe  was  within 
three  feet  of  the  floor.  Then  the  pumps  were 
■  ;d,  the  discharge  pipe  disconnected  at  the  quarter 
a  second  length  of  pipe  with  its  accompanying 
inserted,  and  pumping  resumed, 
is  continued  until  the  float  reached  the  level  of  the 
'  the  tunnel,  after  which  the  sinking  of  the  float  pro- 
1  very  slowly,  pumping  continuing  for  a  number 
ys  without  the  necessity  of  adding  an  additional 
1  of  pipe. 
l|is  test  extending  as  it  did  over  some  20  days,  aur- 
of  which  one  of  the  pumps  was  in  constant  oper- 
:c|  for  24  hours  per  day,  demonstrated  that  aside 
»!  certain  changes  in  minor  details  the  equipment  was 
Ivery  satisfactory  nature  for. the  work  for  which  it 

jjned. 
I  the  preliminary  studies  for  this  equipment,  the 
i  r  was  associated  with  other  engineers  of  the  Board 
t  he  detail  designs  and  construction  were  under  his 
■ij  ion  as  Mechanical  Engineer  at  Headquarters  De- 
ment, under  the  control  of  Alfred  D.  Flinn,  Depart- 
tJ  Engineer  and  J.  Waldo  Smith,  Chief  Engineer. 


Jtinactt'aflipes    asa    Los 
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Augeles  is  now  trying  to  remedy  the  mistake  once 

there,  and  still  made  in  very  many  cities — that  of 

record  the  position  of  the  many  pipes,  conduits 

-i  I'llauoous  service  structures  buried  beneath   the 

ts  of  public  rights-of-way. 

the  design  of  an  extensive  system  of  storm  sew- 
■was  undertaken  and  a  layout  considered  for  conduits 
<»  rry  electric  wires  underground,  the  records  of  loca- 
■0  of  existing  pipes,  sewers,  conduits,  etc.,  was  far  from 

■  .     Consequently,  after  a  time  it  became  noces- 
propriate  several  thousand  dollars  for  surveys 

red  information  as  far  as  possible. 
ieen  shown  beyond  doubt,  for  this  city  at  least, 
i     >ractical  form  of  these  records  is  a  series 
lans  or  maps  of  the  streets,  the  scale  being  not 
Bier  than  -.'ii  ft.  to  ]   in.  and,  in  crowded  portions,  10 
Upon   these  plans  are  drawn   the  pipes  and 
etures  to  scale,  each  being  tinted  with  a  differ- 
In   most   case-,   the  dimensions  are  indicated 
tructure  and  where  it  does  not  confuse  the  plan 
e   from  street   or  center  line  is  shown.     Each 
grade  for  m»    work,  the  elevation  of  the  top 
or  stnu  tore  are  shown  on  the  map  and  simi- 
1    the  elevation  ha-  been  obtained  from  exca- 

trie-supplv  and   telephone  conduits  havi 
ely  easy  to  locati   by  surface  survey  with  meas- 
u  the  manholes  and  junction  chambers  which 
lily  located  at   every  angle  point  in  the  line. 

■  local  companies  have  cooperated  in  the  work, 
I  whapa  no!  to  such  an  extent  as  their  own  best  inter- 


est might  warrant.  The  location  of  old  pipes  and  sewers 
is  less  easy  and  in  some  cases,  where  there  is  an  urgent 
need  for  information,  extensive  street  excavations  have 
been  necessitated.  In  general,  however,  the  work  has  been 
carried  on  by  making  location  surveys  wherever  pipes 
have  been  exposed  during  excavation  for  new  work.  In 
every  case  of  excavation  in  the  streets  it  is  necessary  to 
obtain  a  permit  before  opening  the  pavements  and  the 
underground-survey  department  is  thereby  kept  informed 
as  to  the  progress  of  such  work  about  tire  city  and  is 
able  to  send  men  to  locate  whatever  may  be  exposed. 

When  there  is  a  press  of  work,  it  is  not  always  possible 
to  semi  a  level  party  to  each  opening,  but  one  or  two  men 
ean  go  with  a  tape  and  make  measurements  to  obtain  the 
location  and  cover  of  pipe.  Location  is  carefully  referred 
to  some  surface  lines  so  that  later  a  level  party  can  ob- 
tain elevations  at  all  points  from  which  the  depth  meas- 
urements have  been  made.  Sometimes  the  elevation  of 
the  pipe  can  be  obtained  directly  with  a  tape  by  referring 
to  the  profile  of  the  line  being  laid. 

All  information  obtained  in  the  field  is  entered  on  the 
plan  at  the  proper  location,  in  pencil  if  not  complete. 
Later  a  sketch  showing  the  location  of  all  desired  point  s 
is  given  to  a  level  party  to  obtain  surface  elevation  for 
all  points  in  a  series  of  blocks  where  the  excavation  ■ 
were  made.  From  these  elevations  the  depths  previously 
obtained  are  subtracted  and  the  resulting  elevation  en- 
tered upon  the  plan  at  the  proper  point. 

In  paved  streets,  it  seems  to  save  money  to  proceed  in 
this  manner,  even  where  the  force  is  not  crowded  for 
time  as  the  leveling  can  all  be  done  without  delay.  It 
also  seems  to  save  much  time  if  the  places  where  original 
measurements  were  made  are  marked  in  some  semiper- 
manent manner.  In  all  new  work,  it  has  been  found 
advisable  to  take  levels  as  work  progresses,  and  this  i- 
absolutely  necessary  on  unimproved  streets  where  no  sur- 
face is  permanent  enough  to  measure  from. 

It  has  been  found  very  important  that  elevations 
(rather  than  depth  of  covers)  of  pipe  be  recorded  for  se'  - 
era]  reasons.  (1)  If  depths  merely  are  taken  (as  has 
been  the  almost  universal  custom  here  in  the  past)  on 
streets  that  are  not  permanently  improved,  when  the 
data  is  most  needed  they  are  almost  meaningless — due  to 
subsequent  grade  changes  which  can  be  traced,  if  at  all, 
only  by  laborious  searches  and  computations  with  uncer- 
tain results.  (2)  Where  depths  are  given  from  improved 
surfaces,  even  then  there  have  been  important  changes — 
due  to  rapid  growth  of  values  and  consequent  alterations 
to  admit  of  still  greater  improvements.  (3)  Even  though 
in.  i  hange  in  the  street  surface  occurs,  in  order  to  obtain 
at  all  an  urate  elevation  of  specific  points  on  different 
pipes,  it  is  necessary  to  study  profiles  and  cross-sect  ions 
of  streets,  and  this  carries  with  it  almost  endless  labor 
and  many  chances  of  error  due  to  mistakes  in  interpre 
tation  of  plans  or  to  variations  between  the  constructed 
stnit  surface  and  the  recorded  elans  under  which  it  ma} 

have  been  laid. 

The  Los  Ligeles  underground  Burveys  and  records  are 
trade  under  the  direction  of  J.  W.  Cooke. 

The  experience  liere  mows  that  it  is  the  duty  of  every 
city  engineer  in  places  of  any  considerable  size,  at  least, 
i"  impress  on  the  members  of  city  councils,  civic  bodies, 
ami  the  officers  of  local  utility  corporations,  the  rapidly 

in' reasiug  importCB 1    auch   records  as  have  been  dis- 

» ussed. 
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By  J.  II.   Prior* 


SYNOPSIS — Unusually  heavy  steel  viaduct,  double- 
track,  with  four  lines  of  deck  plate-girders  carrying  rein- 
forced-concrete  floor  slabs  for  ballast  floor.  Tower*  kO 
ft.,  intermediate  spans  70  ft.  Tiro  deck  truss  spans  cross 
the  riwr.  mi  u  rocker  bent  at  midstream.  Piie  founda 
tions.  Erection  with  derrick-car  ivilli  80-ft.  boom.  Hirer 
spans  erected  on  falsework.  All  err,  lion  done  by  railway 
company's  force. 

The  Chit-ago,  Milwaukee  &  St.  Paul  Ry.  has  recently 
completed  a  steel  viaduct  across  the  Des  Moines  River 
valley,  three  miles  west  of  Madrid,  Iowa,  and  17  miles 
south   of   the    Boone   Viaduct   of   the   Chicago  &   North- 


The  viaduct,  shown  in  Fig.  1.  is  a  doul de-track  8ti I 
ture,  having  a  total  length  of  3394  It.  ami  a  maximl 
heighl  of  about  130  ft.  The  superstructure  eonslj 
in  genera]  of  40-ft.  tower  spans  and  70-ft.  intermedi 
girder  spans.  The  main  channel  of  the  river  is  crosf 
by  two  155-ft.  riveted  deck-truss  spans,  supported  by 
adjacent  tower  bents  and  a  single  rocker  bent  in  the 
dU  of  the  channel.  The  location  is  on  tangent  ani 
grade  of  0.66%  rising  to  the  west.  The  viaduct  was! 
signed  for  a  live-load  of  Cooper's  E-55  classification  (tl 
195.25-ton  engines  followed  by  a  train  load  of  55i 
per  lin.ft.  of  track).  The  dead-load  consisted  of  tin 
mated  weight  of   the  structure   and    the   weight  of  re 


TO  MADRID 

General  Design  and  Methods  of  Erection  of  the  Des  Moines  I.'ivki;  Viaduct; 
Chicago.,  Milwaukee  &  St.  Paul  Ry. 

(The    uavelei     on    the    ground    erected    the    lower    portions    of    the    towers.      The    derrick    car    completed    the    towers,    ptttci 

the  girders  and   erected   the   truss  spans.) 

forced-concrete  deck  slabs  and  a  ballast   Hoor,  the  hit 
being  taken  as  3900  lb.  per  lin.ft.  oi   track. 


•  stern  Ky.f  h  Eorms  pan  of  the  double-track  recon- 
struction work  in  Iowa,  and  is  on  a  direct  cutoff  from 
.Madrid  to  Woodward.  The  presenl  line  between  these 
points  (crossing  the  river  aboul  two  miles  southeast)  is 
single  Hack  and  7.65  miles  in  length.  The  new  line  re- 
duces the  distance  2.13  miles,  and  eliminates  790°  of 
ature  and  191  Et.  rise  and  fall.  The  east  approach 
oi  the  viaduct  is  a  double-track  fill,  3500  Et.  long,  with 
iiiiiin  heigh!  of  about  100  ft.  and  containing  ap- 
proximately 1,300,000  cu.yd. 

•Assistant  ''in.  i  i.i.  Illinois  Publii  Utilities  Com- 
missi', i  >  i  ii.  .i  mi  i  lei  I-  ii  Ch  ii  ■!■■■  o,  M  Uu  a  uki  i 
S    St.    Paul   Ry. 

ng    News,"    1901,    I.    115,    116;    ll, 


Substructure 

Borings  showed  thai  from  the  west  abutment  to  bi 
No.  27,  there  was  a  thick  Led  of  stiff  yellow  cla\  6  El 
10  It.  below  the  surface  of  the  ground.    Tests  proved  tli 

lo  he  g |   for  an  average  pressure  of  over  :'>  ions  pel 

ft.,   and    the    footings    were   designed    accordingly.      Ei 
from    bent     \o.    •>({,    there    is   -and    25    to   35    ft.   deep, 
neath  which  is  a  stratum  of  hardpan.     Piles  wen 
support    these   foundations.      The\    were  jetted   oil    th 
erage  26  ft.  through  the  sand  and  driven   12  ft.  to  II 
into    the    hardpan.      The    jetting    was    done    with    a    '.' 
pipe,  «  Ml:  ,i  pressure  of  I  10  to  160  lb.  at  (he  nozzle.    T 
hardpan   was  penetrated  with  dillieitlty,  the  piles  movii 
i  nh    about    an    nidi    under   cadi    blow    of   a    2800-lb.  ilr. 


hammer  I 

.1  i 


iquire 

ad  w; 

The 
II.    B 


Ming  about   30  ft. 
i  the  average  thr& 

.i     ii I  as    I  S  tons. 

icdeslals    (except     in    Ii 

uare  orj   top  and  slopi 
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Pedestal* 

i    i  i.i:    i  u  i     Hi       \Ioi     i 

l.'n  i. ii    \  i  Mu  ■  i 


Ills     \o.    II    ,111,1     \'< 

lowaril   Ihe  ceiiler  line  i 
lilt"    \  i . 1 1 !  1 1 1  I .    making    the   hearing   surface    normal   to  tl 

ii     n|    Hi     i  olumns,  w  1 1  it'll  ar i   bailer  of    I  '  '.,  in   I 

\'"ifl  '  how:-  a  l\  pical  pedestal,  Ihe  nose  being  ml  the  «1 
I  renin  side.  In  each  pedestal  are  Iwo  '.'  in.  anchor  bol 
in  ft.  long.  Kaeh  bedplate  is  fastened  lo  (he  nnisoiu 
w  lib  eighl  '.'  in.  fo\  bolts.  ;;n  in.  long,  holes  for  ffhii 
were   drilled    al'ler   erecting    Ihe    bedplales    and    columns. 

To  I  >  i  <  i  \  i.i.-  for  an\    lateral   niol  ion   Ibal    nun ii|':|M 

the  settling  of  Ihe  Mil,  Ihe  pedestals  in  benls  No  I  m 
built  with  bon/onlal  lop.  S\|0  ft.  and  their  Ill'MInd 
were  made  with  slolled   hole   .     o  thai    the  licdplnh      i  B«  K 
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1  and  the  superstructure  adjusted  in  case  the  ped- 
are  pushed  forward.  Creosoted  piles  -±0  to  45  ft. 
nstain  these  pedestals  and  have  an  average  load  of 
!  tons. 

i  abutment  design  is  shown  in  Fig.  2.     At  the  east 

er,  on  account  of  the  expense  of  an  abutment 

Tom  the  ground  up  and  the  uncertainty  of  its  with- 

e  pressure  and  settling  of  the  fill,  it  was  de- 

temporarily  a  small  bank  abutment.     This 

in  60-ft.  creosoted  piles,  carrying  an  average  load 

It  consists  of   a   thick   reinforced-concrete 

ith  timber  backwall,  and  reinforcing  bars  were  pro- 

for  a  permanent  concrete   backwall  which  will  be 


The  neatwork  of  all  pedestals  was  poured  in  continuous 
runs,  which  necessitated  working  at  night  on  a  few  of  the 
largest  pedestals.  The  largest  run,  215  cu.yd.  (for  the 
pedestals  of  bent  No.  2-4),  was  made  in  24  hr.,  using  one 
mixer.  Most  of  the  concrete  work  was  carried  on  dur- 
ing the  winter.  The  sand  was  heated  by  steam  pipes  to  a 
temperature  of  about  100°  F. ;  the  water  to  about  L50' 
F.  The  stone  was  not  heated.  After  being  poured,  the 
pedestals  were  housed  in  and  live  steam  turned  in  foi 
a  period  of  about  four  days.  The  results  were  excellent 
even  during  the  coldest  weather.  The  total  volume  of 
concrete  in  the  pedestals  and  abutments  amounted  to  11,- 
850  cu.yd; 


32T3* 


==f 


-.7  Holes 


Half    Sec+ion     V\      \V-I  y,HILine_ 
of 
Cross    Girder  for  Tower  Bearing 


Co'-K 40'7ower -   Truss  Span- 

Snow    Tower   v.Ni)  K\i>  hi    Tm>s  Spw.  Des   Moixes  River   Viaduct;  Chicago,  Milwaukh    8 

St.   Pai  i.  I,V 

ructed   when    the   embankment    liecmncs   thoroughly 


was     I  :  ::i  ',  :  •"> 
ii    neatwork.     An  excellent  grade  of  sand 
!4  mile  en  :  '"'■  •  iadiu  t,  containinj 

■  I.     The   stone    Has   a 

I   to  2  in.  largest   dimensions;  no  crusher  run 
\\  liter  was  [uimjx'd   fi  mi  I ;'       •'  •  r.     The  con- 
thr   iibutinents    and    the    pedestals    on    the   end 
mixed  at   the  fool  of  the  -lopes  and  hoi 
•  irs  on  an   inclined  track.     The  concrete  in  the 
on   iIm>  level  ground  was  placed   bj    meal 
l  rick. 


The  west  bank  of  the  river  for  a  distance  of  ahout   700 
ft.  above  and  '■'<""  Et  below    the  bridge  was  thoroughly 
prap  «dj  as  the  Boil  is  soft  and  the  bank  lias  been  rap- 
idly wearing  awaj    for  some  time.     Further  protection 
btained  by  n  ing  dams  buill  up  to  the  ordinary  high- 
water  level.     Riprap  was  also  placed  around  each  of  the 
Sos.  3  to  25,  inclusive,  as  a  protection 
:    scour  during   the   flood    period,  when   the  water 
frequently  covers  the  entire  flat. 

Si  pi  rsi  Rl  - 

Giudkrs     The  dei  k  girders  are  spaced  8  ft.  c.  to  c,  and 
arc  carried  directly  on  top  of  the  cross-girders,  as  Bhown 
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in  Fig.  :!.  They  differ  slightly  from  the  railway's  stand- 
ard in  that  the  well  does  not  project  ahove  the  top  flange 
angles,  cover-plates  being  used  in  order  that  the  concrete 
deck  slabs  should  have  central  bearing  on  the  girders. 
The  slabs  are  provided  with  bearing  strips  which  res!  on 
the  cover-plates  between  the  inner  line  of  rivets.  At  the 
ends  of  the  70-ft.  girders,  where  the  cover-plate  is  not 
required,  the  bearing  is  formed  by  a  plate  of  the  same 

Truss  Span ->j«f 
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Fig.    i.   Support  of    Ends  of   Tkuss   Spans  on    the 
I ;  1  >  1  kii;  Bent 

thickness  but  of  a  width  only  shII'k  iciii  to  engage  the  riv- 
ets on  the  inner  line  in  the  flange  angles.  Holes  for  fu- 
taging  are  provided  in  the  outstanding  legs  of  the 
stiffener  angles  of  all  girders  and  cross-girders.  Over 
every  bent,  one  girder  span  has  ladder  bolls  through  the 
outstanding  legs  of  the  two  outside  end  stiffener  angles, 
ili,.  boll  head-  being  countersunk  in  the  end  stiffener 
angles. 

The   cross-girders   are   box-girders,   diaphragms   being 
-I  directly   under   the   two   inside  deck-girders,   and 
also  at  the  splices  of  the  "el,  plates  and  gussei  plates.    At 
thi    ends,  the  webs  are  -hop  Bpliced  to  the  gusset   plates, 
which  ■   1    1  i  ■  ted    to   the  outstanding    legs  of   the 

column  angles,  the  columns  being  spliced  below  the  gus- 

tes.     Thesi       issel     dates  are  also  slotted  0 i 

,j    1  er  to   pei  mil    the   gu    el     for   the 

longitudin  il  I i  entered  and  riveted  to  Hie  col 

nmn  web-  ami  an  I        construe!  ion  i    en  ilj  erei  ted 

an. I  pre  enl  ■  n\  ■>< 1  ■■     '  fand  holes  in  the 

10II     at  i he  ''ie I    ..I'  He'  cro 

1     01   in  peel and  ting 

1         Thi  d  middle    ei  1 1   of  the  col- 

1  mn-  in  all  ben;  . ■  1  are 

of    built-Up  !      I      ,        -  .  I,        'I,      1  ; 

in.     The  rivel   bole    in   the 

■    I     ■!.  h 


quired  in  assembling.  After  the  holes  in  the  anglesB 
subpunched,  the  angles  were  bolted  to  the  webs  thiM 
the  above  mentioned  assembling  holes,  and  wereB 
reamed  with  a  twist  drill  which  passed  entirely  thiH 
the  webs. 

Bracing — The  longitudinal  and  transverse  braciM 
a  double  system  capable  of  taking  both  tension  audio.: 
pression,  and  is  made  up  of  channels  turned  111  and  :.« 
One  diagonal   of  the  longitudinal  bracing  is  in  all 
carried    through    the    intersection    as    a    single    me 
while  the  other  one   is   broken.     This   is  done   to   |u 
an  additional   safely   factor  against   sagging.     The 
ency  to  sag  is  greatly  increased  by  the  fact  that  the  1] 
tudinal  braces  do  not  stand  in  a   vertical  plane,  I. 
in  the  same  plane  as  the  columns  of  the  towers.     1 
transverse  system,  all  the  diagonals  were  broken  at 
section  points,  the  tendency  to  sag  not  being  so  grei 
the  bracing  lies  in  a  vertical   plane,  and  the  method 
made  the  erection  somewhat  simpler. 

The  double  system  of  bracing  was   chosen   bee; 
the  increased   rigidity,  as  well   as  strength   being 
portant  consideration  in  high  viaducts.     At   the  t< 
towers  are  braced  in  a  horizontal   plane  by  cross   Er 
composed  of  I  wo  6x4x%-in.  angles  riveted  bark  to 
These  laterals  connect  to  large   lateral  plates   riveti 
the  tops  of  the  columns  and   cross-girders,  and  arc 
riveted  to  the  lower  flange  of  the  inside  tower  ginlr 

Shohe  ToWEliS — The  bents  of  the  two  shore  towi 
f   in.   wider   than   Hie  others.      The  columns  of  the 
bents  (Nos.  23  and  25)  are  cut  oil'  at  the  proper  elevi 
to  support  the  shoes  of  the  truss  span  which  are  place 
rectly   on   top   of   the   columns,   a    2-in.    plate    mule 

bearings  securing  an  equal   distribution  of  the   1 1 

Hie  column  s"ction.  Struts  are  substituted  for  the  c 
girders  in  these  bents,  and  the  longitudinal  ami  ti 
verse  bracing  is  romewhal  heavier.  At  the  top,  the 
but  one  diagonal,  which  is  braced  against  sagging  b; 
inclined  transverse  crossframe  between  the  diagonal 
the  tower,  and  extends  from  the  middle  to  ilie 
where  the  lower  end  of  the  diagonal  joins  the  coluni: 
the  river  bent. 

The  horizontal  thrust  from  the  truss  span  is  desijl 
to  be  partly  carried  through  the  tower  bracing  by 
zontal  strut,  connecting  the  top  of  river  bent  to  a  | 
the  same  horizontal   plane  on    the  rear  bent   of  Hie 
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Thus  (he  llinisl  from  the  truss  span  is  equally  distribl 
ml.,  all  of  Ilie  lower  |)edeslals.  The  shoes  on  lop  of 
river  bents  are  each  connected  to  the  columns  with  e 
bolls.  Four  bolts  pax  Ihrnugli  liie  \w\\\\  '.'  in.  plnte 
conned   to  the  horizontal  cap  angles  on  I  be  longiltnl 

.1.      ..f   Ilie  eoll 8.      The  oilier  two,    which    anchor 

hearing      pa        Ihrnugli    the    -: plates    and    enp  ige 

rillgle      l'i\  ileil     vcrl  ieallv    on    I  he    I  ran    *  o  .■    sales    of 

.  .    I  men    . 

Ii'in'h  1  11    I'o  N  r      I  »n   a.  .  ouill    of   I  he   beav  \    loads,   il 
UCCI       .1  r\     lo    use    heavier   eoliinnis    fur    llle    rocker    belli 
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ie  truss  spans.  An  H-section  was  adopted  be- 
^  f  tlie  simpler  shop  work  for  the  large  amount  of 
required  for  the  section,  and  because  of  the  ad- 
■  in  having- continuous  webs  in  both  directions, 
base  the  columns  rest  on  cast-steel  rocker  sln.es 
,.,1  1,\  ;i  1  1-in.  pin.  The  load  is  further  distrib- 
peans  of  I-beam  grillages  which  were  filled  with 
,■  before  the  superstructure  upon  them  was  fully 

main  section  of  these  columns  is  shown  in  Fig.  4, 
ilsn  shows  the  manner  in  which  they  are  widened 
top  to  provide  seats  for  the  bedplates  of  the  truss 

The  columns  are  reinforced  with  horizontal  dia- 
ip  placed  about  11  ft.  apart.  The  flanges  are 
l,v  the  transverse  gussel  plates,  hatten  plates  and 
rigle  lacing.  The  gusset  and  batten  plates  are 
I  with  3x6-in.  hand  hole-.  The  transverse  brac- 
the  nicker  bent  is  composed  of  lour  8xG-in.  angles 
illy  with  3y2x3i/o-in.  angles  and  vertically 
tfj-m.  bars. 
Set  truss  has  a   fixed  bearing  on  the  rocker  bent 

.    east   truss  has  segmental  rollers  for  expansion. 

-  arrangement,  the  traction  forces  in  the  truss 
ne  equally    divided   between   the   two    river   towel-. 

-  had  tin'  expansion  been  placed  at  either  of  the 
fes,  the  bracing  in  the  opposite  river  tower  must 
rilv  have  been  very  heavy.  Large  links  having  one 
'lole  for  the  fixed  end  and  one  -lotted   hole  for  the 

ngage  the  pins  on  cadi  side  of  the  shoes 
nit  the  movement  due  to  expansion  and  contrac- 
Kfie  are  provided  as  an  extra  precaution  in  case 
-cttlemeut  of  either  shore  tower,  so  that  the  spans 
■till  he  held  at  the  rocker  bent. 

-  Spax: — Kadi  double-track  channel  span  has 
. ■!,•<!  deck  trusses  of  the  W  arren  type.  The  tops  of 
Hteams  are  flush  w  ith  the  bottom  of  the  top  chord, 
titers  being  placed  on  top  of  the  floor-beams,  and 

i  same  as  the  girders  on  the  trestle.  This 
Bent  allows  the  floor  to  he  uniform  from  end  to 
the  viaduct.     Ii  also  prevents  the  projecting  ends 

hi-  from  marring  the  appearance  of  the 

ie  end  panel.  shown  in  Kig.  3,  the  stringers  are  riv- 

the   11 --beam   joining  the   vertical    posts   which 

in-ctU  over  the  end  hearing  points.  The  tO-ft. 
-pans,  which  also  rest  on  tins  floor-beam,  h 
i  provided  at  their  bearings  on  the  floor-beam. 
■•tail  enables  the  vertical  post  to  move  when  the 
pan  deflects,  without  causing  excessive  bending 
.  Thrust  frames  in  these  panel-  in  a  plane  below 
ransfer  all  thrust  to  the  truss  at  the  iu- 
i  lie  to])  i  honl  and  end  post. 

Com  i;i  i  I      Si,  \i:     I'i  0011 

entire   \  iaduct    has  a   ■  1< ■■  L   of    reinforced  i  o 

vilh   ballasted    trai  I  .   as    in    Figs.   '.'   and    5.      The 

Bpi  of  the  slabs  arc  brought   up  to  the  elevation 

rail    to    Lfi\e   a    more   substantial    appear- 

platform-,    formed    by    two    special    slabs 

ide  parapet  extend  ro\  itled  about 

apart,  in  staggered  position.     The  i rete  bear- 

I the  slab?  (previously   noted)   brings  the  cen- 

■tring  over  the  center  of  the  girder,  instead  of 
nit  beyond  the  vertical  leg  of  flange  angle,  as  if 
I   where   the   web    projects    above   the   top   flange 


angles  and  the  slabs  are  notched.  It  also  permits  the 
top  lateral  plates  to  be  riveted  to  the  top  flanges  of  the 
girders  by  means  of  full  head  rivets,  and  permits  the 
lateral  plates  to  be  painted. 

The  cover-plate  takes  up  any  tension  brought  into  the 
flange  of  the  girder  from  the  lateral  system.  Where  the 
cover-plate  is  not  used,  the  laterals  cause  tension  on  the 
rivet  heads  in  the  vertical  leg  of  the  flange  angles.  The 
tendency  of  the  slabs  to  lateral  motion  (which  is  very 
small)  is  taken  care  of  by  the  rivet  heads  in  the  inner 
gage  of  the  top  flange.  Lift  stirrups  facilitate  handling 
of  the  slabs.  A  2-in.  fiber  pipe  was  placed  toward  each 
side  and  the  middle  of  each  slab  for  drainage  purposes. 
The  slabs  were  all  cast  during  cold  weather,  the  forms 
being  housed  in  .\m\  heated  by  means  of  -team  pipes 
underneath  the  floor.     The  roofs  ,,f  the  slab  house-  were 
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Deiuiick  Car  Erecting  the  Steelwokk  of  the 
Des  Moines  Riveb  Viaduct 


trap  doors  through  which  the  slabs  were  lifted  after  they 
had   set. 

At  all  expansion  joints,  the  slabs  arc  fitted  to  lug 
angles,  riveted  with  the  outstanding  leg  flush  with  the 
end  of  the  girder  or  stringers.  The  spaces  between  the 
slabs  at  these  joints  are  spanned  with  C.xlo-in.  bent  steel 

cover-plates  anchored  to  the  slab  on  side  by  Eos  bolts 

•L.\S  in.     Open  hole-  arc  provided   in  the  outside  parape 
wall    of   alternate   slab-,    and    through    these   are    bolted 
the  castings  for  the  stanchions  of  the  2-in.  pipe  ra 
The  track  guard  rails  are  angles  6x-l  in.,  but  are  provided 
only  next  to  inside  rails,  as  shown  in   Fig.  3. 

Erect  n>s 

The  erection  was  begun  and  carried  forward  from  the 
"est  end.  as  the  long,  high  fill  at  the  cist  end  was  not 
finished  until  after  the  completion  of  the  viaduct.  A 
temporary  track  connected  the  main  line  with  the  west 
end  of  the  bridge  and  provided  a  storage  yard  for  ma- 
terials. 

All  material,  except  the  lower  panels  and  the  castings 
of  the  towers,  was  erected  from  the  track  level  with  a 
50  ton  derrii  k  i  ar,  equipped  with  an  80-ft.  boom  and 
50-hp.  engine.  The  procedure  found  most  satisfactory 
I  each  bent  complete,  place  the  girders  and 
lateral-,  an, I  l.i-tl\  place  the  longitudinal  tower  brac- 
The  method  is  illustrated  bj  Fig.  1.  in  which  bent 
\o.  ■;]  is  show  n  completely  ere  ted,  and  the  derrick  car  is 
placing  the   l"-''\   Lower     pans.     The  longitudinal  brae- 
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ing  shown  dotted  in  the  upper  stories  of  the  towers  is 
pi  i  to  be  placed.  Temporary  ties  and  rails  were  laid  as 
the  work  advanced.  Fig.  6  shows  the  derrick  car  at  work. 
The  material  to  be  civ,  ted  was  brought  out  on  flat 
cars  as  far  as  possible  on  the  track  opposite  the  derrick 
car.  and  was  then  carried  to  position,  suspended  from 
the  boom.  The  bracing  and  lateral-  were  handled  with 
runner  lines:  the  girders  were  handled  with  the  load  line 
and  were  grasped  with  hooks  consisting  of  two  hooked 
bars  attached  to  a  ring-.  The  maximum  stresses  pro- 
duced in  the  derrick  wen'  caused  when  placing  the  18- 
ton  cross-girders  with  the  boom  reaching  across  a  70-ft. 
span,  and  swinging'  in  a  distance  of  6  ft.  8  in.  from  the 
center  line  of  derrick-car  track.  The  shipping  weights  of 
some  heavy  members  are  as  follow-:  cross-girder  for 
single  bents,  36,300  lb.;  70-ft.  girder,  36,500  lb.;  middle 


l-'io.   ;.  Teavelek  fob   Erecting  the  Lowee   Portion 
,,i    iin:  Viaduct  Towers 

.-eel  ion  of  column  of  rocker  bent,  72,700  11.. :  long  bottom- 
,  bord  member,  58,000  lb. 

All  riveting  was  d i  with  pneumatic  hammers  with  a 

pressure  of  aboul  L05  lb.  The  compressor  was  located  on 
i  -i  3ide  and  wae  driven  bj  a  10-hp.  gasoline  engine. 
Aboul  23  held  rivets  per  ton  of  metal  were  required  for 
the  trestle  -nan-,  and  30  lor  the  truss  spans.  The  rivet- 
ing was  earned  ,,n  tinually  from  the  time  the  erection 

.!.    the   greatesl    cumber   driven    in    one   day    being 

L900,  with   fou:    rangs  working. 

From   hent    No.  32   to  bent    I.  on  comparatively   level 

grouni  i  •'    the  towers  were  ere,  ted  by 

i  eler,   Figs.   I   and  7,  equipped  with 

two  60-ft.   I m-   and   two  double-cylinder  engines  with 

double  friction  drums  and  lour  independent  winch  heads. 
Tin-  traveler  ran  on  a  track  of  18-ft.  gage  along  the  <•,  ti- 
ter  lii  iaduct.     The    material    erected    b)    the 
,  red  on  the  flat  easl  of  the  '■'^'■f  and  was 

brought  out    tor a   low  level   temporary  con 

struction  tra<  I  .  60  ft.  Bouth  of  the  center  line. 

It.      11     the   inte □   to   have   this   traveler 

,,,  (I,,-  erection  ol  ipei     one-  of  the  tov  ■ 

rjg  the  derrick  car  supplied   with   material,  hut   the 

of  tl I   'or  hi      .cio  delayed, 

the  lower  -c  i  intinued  and  en 

iir.lv  completed  erei  tion  of  'he   tru  -     ran 

]     "Ul     a       ill 

ficienl  ''    tals,  and   i  un   bai  I    to 

the  tri  :  i  ' f  the  Pali  ework. 

,.  erected  i  ;      i                 upported 

by   pi!.       Pi|      i      The  framed   i  imbi  i    fal  ework    benl  ■  . 


three  stories  high,  were  constructed  of   12xl2-in.  jlh 
c?ps  and  sills.     Longitudinal  struts  and  all  bracing* 
3-\12  in.    Caps  and  sills  were  driftbolted  and  the  bra 
spiked.  Each  story  was  framed  in  units,  those  for  thai 
lower  stories  being  framed  on  the  pile  caps  and  ly 
into  place  by  the  traveler.     Those  for  the  top  storj 
framed   at    the   west    end    of    the    bridge    and    (witlijk 
stringers  and  blocking)    were   placed   in   position  I, 
derrick  car  as  the  work  advanced.      After  the  west 
had   been    swung,   the   stringers   and   units   in   the  ij 
story  of  the  falsework  were  taken   down   and   used  I 
the  cast  truss. 

The  most  difficult  problem  in  connection  with  the 

tion  was  the  1 llmg  of  the  7'.', 71)0-11).  middle  sectio 

the  rocker  bents,  and  to  do  this,  it  was  necessa 
shorten  the  boom  of  the  derrick  car  to  42  ft.  Theji 
umn  sections  were  unloaded  from  the  low-level  cons* 
tion  track,  placed  on  carriages  and  run  out  on  a  tit! 
parallel  to  and  !>  ft.  west  of  the  center  line  of  th 
bent.  As  nine  strands  of  %-in.  wire  cable  were 
for  the  load  line  of  the  derrick,  it  was  impossihli 
sufficient  line  on  the  drum  to  reach  the  members 
I. clow  base  of  rail.  A  70-ft.  loop  of  ten  strands  oil 
in.  cable  was  provided,  passing  over  a  50-ton  hook  oil 
end  of  the  load  line  ami  through  an  erection  cas 
the  bottom.  This  casting,  when  lashed  to  the  colun 
tion,  prevented  the  lines  from  cutting  and  at  th 
time  allowed  the  member  to  be  swung  to  the  corre 
ter.  To  guard  against  any  outswing  while  lifting 
heavy  members,  the  derrick  car  track  was  temp 
curved  out  so  that  the  end  of  the  boom  was  nea 
the  load  with  the  boom  on   the  center  line  of  the 

The  maximum   tonnage  erected    in  one  day  witl 
derrick  car  and  traveler  amounted  to  approximat 
tons.      No!   a   single  fatality  ami   no  serious  acciil 
curred   during  the  work.      Ground    was  broken 

1912,  and  the  last  span  of  steel   was  completed  Juljj 

1913.  The  viaduct  was  designed  in  the  engineerina 
pari  incut  of  the  Chicago,  Milwaukee  &  St.  Paul  I 
C.  F.  Ijoweth,  Chief  Engineer:  J.  If.  Prior.  Engine.il 
Design.  The  entire  construction  was  carried  out  bj 
forces  of  the  railway  company,  with  E.  II.  Iioweli 
charge. 

5? 


The     Death     Hill.-     of     (In-     Itrgisl  niliou      Vrrn    of    (he    I* 

States   Iii    111  I :',   was    I  1.1    per    100(1  estimated   population,  acjl* 
inn    to    .-i    statement    prepared    by    Dr.    Cross)     I.     Wilbur, 
of    the     Division     of     Vital    Statistics,     Rureaii     of     th 
Washington,   l>.  C.     This  figure  is  based   on   s;io,S2:i  deathrt- 

ti id     from     21     registration     stairs,     the     l>islriel     ,,i    i ',  ■ 

bia,      and     11     registration    cities     in      nun    registration     BlI 
'I'll,     total    estimated    population    (as    of   Jul}     I,    I '.' I  :i  I    in 
states   and    cities    was   li:t,2!l!i,lti-l    or    liri.l',     of   the    populate 

i  lie    I    ulted    Stales.      The   nvci  ,  •■••    dea  1 1,    for    (he    pe I    19 

was    If,. 2,    ai IIHKl    Hi    it    was    III.  1.      The    1!U2    dentil  it 

was    IS.!),  or  0.2   lower    than    thai    for    I'.u::       IS>    states,    the 
death    la  lei     ranged     from     1,1     I'm     New     Hampshire    to 
Washinglon.       The     deel from     Ihe     average     death     ral 

I   or,    in    ii,., i    oi    iiiki    u  a:     i:r ;,    I'm    ih,     w  hole 

.1       1.1.7';;,    for    Khode    Isl: 12. :i    for    New     Vol  I..     

for    New     .lei     •  Michigan     showed    an    Increase    of    •I.B'.I.* 

New    Hampshire    :i'.;„       Among    eilli-s    of    ovei     loo, 000    popul 

In     lOlo,    then-    wen I i      '  I   c       In     New     York,    88 

\,  ivmi  k,    and    belw  ecu     'I    and    2ie  ,      ...    San     h'i  un,  Iseo     U 
Spot    in.       I ml     ro Ihi     ..i  ,i.-i     an  i 

in     I  he     nvi'l      IOII.OI aiss.     olll}      1  "     .■Icon  i  ll 

deal  I,    rotes    In     I  !l  I  :|     i      ,  oiiipn  ,  ed    with    I  he    avern 

'I  In       II vi      lllghesl     v niaha. " 

I  .  ,.      \ Ill       I  I   ,      Toledo.    I.'l;    SI      I'. oil.     He         II    «>'  '' 

be    mi. I,  n  lood    Ihal     nl ■    death    ratei     given     i  re    ,  iud(       ' 

I    I pi lii.  'I "*l"'1    '" 
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e  the  wider  aeeeptauce  of  two-  and  three-part  rate 
le  supply  of  electric  energy  from  central   sta- 
cking  the  measurement   or   estimation   of   the 
um  load  of  each  customer,  demand  has  increased 
ombined  instrument  to  record  both  peak  load  and 
luergy.    To  meet  this  need,  the  Westinghou.se  Elec- 
Manufacturing  Co.,  East  Pittsburgh,  lias  recently 
such   an    instrument   resembling   the    familial' 
meter  and  without  more  delicate  parts.     This 
i  the  accompanying  figure:  it  is  installed  like 
jliaary  watt-hour  meter,  requiring  no  additional  ap- 
a  s  or  wiring.     There  is,  besides  the  usual  dial  cir- 
d  large  circular  scale  with  a  pointer  sweeping  over 
lidicate  kilowatts  load. 

H  mechanism  includes  a  standard  alternating-cur- 
movement  (electromagnet,  permanent  magnet 
I  uminum  disk  on  spindle).  In  addition,  an  auxil- 
wsk  sector  is  supported  on  jewel-and-ball  bearing  to 
tJiii  the  air  gap  of  the  electromagnet.  Motion  is 
fanned  by  a  spiral  spring  so  that  the  final  deflection 
wportional    to    watts    drawn,    as    with    an    ordinary 


Ri-:coi(iu\<;-Kxi-:iif;Y   and  Maximi-m-Dim  \\n 
Mi:  i  ED 

H'ing  wattmeter.     The  auxiliary-disk  shaft  is  geared 

» . <■-•  ;i | .. -t i ]. -i 1 1  wheel,  tin'  claw  (if  which  is  oscillated 

Iric  en  (he  main-disk  shaft  ;  therefore  the  aux- 

cau   advaiK  e  (inly    at    a    rate    propori  ioiiale   to 

if  flic  main-disk   shaft    and    therefore   propor- 

■■Mto  the  load.     This  gives  a  fixed  time  of  recording 

"  1 1 xiimirii   demand  under  all  loads;   fur   the  greater 

lie  pointer  has  to  travel   farther  but   the  main- 

»|mfl  travels  faster  and  equilibrium  is  reached  in  the 

1)1  itne.     When   the  load   varies   so   rapidly  that    lime 

:"  sfivun  for  recording  the  actual  maximum   ( ordinar- 


ily 15  minutes),  the  reading  is  that  of  the  average  load 
during  the  interval. 

The  auxiliary-disk  shaft  engages  with  the  demand 
pointer  through  a  dog;  the  pointer  is  held,  by  rachet  and 
pawl,  at  its  maximum  reading  while  the  shaft  and  disk 
retire  to  each  lower  point  of  equilibrium.  The  pointer  is 
reset  by  the  visiting  meterman  who  presses  a  sealed  but- 
ton on  top. 


Ass©ca®.ftioEa 

The  sixth  annual  meeting  was  held  at  the  La  Salle 
Hotel.  Chicago,  May  18-21,  with  a  large  attendance  and 
a  good  display  of  exhibits  of  machinery  and  apparatus 
for  the  mining  of  coal,  and  it-  handling  and  combustion 
in  locomotive  service.  The  meeting  was  opened  with 
prayer,  after  which  the  president,  Mr.  Collett  (Frisco 
Lines),  gave  a  short  address.  An  address  by  Dr.  Goss, 
Chief  Engineer  of  the  Committee  on  Smoke  Abatement 
and  Electrification  of  Railway  Terminals,  of  the  Chicago 
Association  of  Commerce,  dealt  with  some  of  the  work 
under  his  direction;  then  taking  a  cube  block  represent- 
ing a  pound  of  coal,  he  reviewed  the  work  which  this 
eoal  will  do  under  various  circumstances,  and  closed  with 
the  peroration  that  '"if  we  take  care  of  the  pounds,  the 
tons  will  take  care  of  themselves." 

Coaling  Stations — The  report  of  the  Committee  on 
(  oaling  Stations  reviewed  the  questions  of  design  and  ca- 
pacity. It  recommended  reinforced-concrete  and  steei 
construction,  but  with  steel  supports,  and  all  storage 
parts  in  contact  with  the  coal  to  be  protected  by  rein- 
forced-concrete slabs.  The  committee  did  not  think  it 
necessary  to  have  a  separate  department  in  charge  of 
coaling  stations,  but  it  recommended  that  more  attention 
should  be  given  to  the  maintenance  and  operation. 

The  report  did  not  favor  the  weighing  of  coal  in  the 
hoppers  of  the  coaling  stations,  but  during  the  discussion 
it  was  explained  that  this  was  not  due  to  unreliability  of 
apparatus,  but  rather  to  the  unfavorable  conditions  under 
which  such  apparatus  is  operated  at  coaling  stations. 
These  include  the  rough  handling,  the  difficulty  of  keep- 
ing the  parts  in  proper  adjustment  for  accurate  work, 
and  the  fact  that  the  class  of  men  employed  cannot  be 
relied  mi  for  accurate  work  or  the  proper  keeping  of  rec 
ords.  The  labor  difficulty  would  be  obviated  by  the  use 
of  automatic  apparatus,  but  whether  the  results  would  be 
worth  the  cost  is  a  matter  for  the  railways  to  consider. 

A  member  from  the  Baltimore  &  Ohio  R.R.  stated  thai 
at  points  where  coal  n  taken  directly  from  the  mine  to 
the  coaling  station,  a  larry  car  of  1-ton  capacity  is  used, 
and  is  weighed  in  transit.  Measuring  devices  are  used 
:  Iso,   in    place  of   weighing  devices,  and   can   he   built    and 

maintained  at  low  expense.     Bins  of  2  Ions  ami    I  ion- 

capacity  are   used,  and   20   tons  can   he  loaded    in   •>   min- 

A  special  chute  delivers  the  coal  vertically  over  the 

.  enter  of  the  tender.     As  to  the  use  of  track  xales.  this  is 

•  lot  Bufficienl  for  coaling-station  records,  as  there  is  n] 

Ways  a   loss    (by  theft   and  shilling)    between    the  car  and 

the  hopper,  which  would  have  to  he  charged  against  the 
locomotives.  It  was  pointed  out  incidentally  that  there 
is  a  marked  increase  in  the  use  of  track  scales  for  general 
work,  and   in  the  amount  of  attention  to  the  maintenance 

oi'  -n  h  xales  in  condition  for  giving  accurate  weights. 
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Other  Subjects — An  interesting  paper  on  "The  Stor- 
age  of  Coal"  was  read  by  C.  G.  Hall  (C.  &  E.  111.  R.R.), 
n  \  tewing  the  present  hand-to-mouth  methods  of  mining, 
marketing  and  purchasing  coal,  with  its  attendant 
troubles  in  the  way  of  labor,  traffic  congestion,  shortage 
of  cars,  etc.  His  proposed  remedy  was  the  establishment 
of  large  storage  yards  of  100,000  to  500,000  tons  capacity 
at  distributing  centers,  with  suitable  machinery  for  un- 
loading and  loading  the  coal.  The  general  scheme  was 
approved  by  several  speakers.  In  a  paper  on  "'The  Sizing 
i,i  Coal,"  Mr.  Kinyon  (Engineer  of  the  Clinchfield  Fuel 
Co.)  pointed  out  the  importance  of  using  sized  coal  in 
locomotives,  but  stated  that  accurate  information  as  to 
the  cost  and  economy  of  sizing  is  not  available. 

In  a  paper  on  "Honeycomb  and  Clinker  Formation," 
Prof.  Parr  (Univ.  of  111.)  attributed  the  formation 
largely  to  chemical  conditions  and  an  excess  of  fine  ma- 
terial in  the  coal,  but  most  of  the  railway  men  seemed  to 
consider  that  the  methods  of  firing  and  working  the  en- 
gine were  the  larger  contributing  causes.  A  paper  by 
Monro  B.  Lanier  (Monro-Warrier  Coal  &  Coke  Co.)  on 
"Heating  Locomotive  Boiler  Feed-Water,"  described 
some  forms  of  feed-water  heaters  used  on  ordinary  en- 
gines and  the  heater  which  forms  an  extension  of  the 
boiler  barrel  on  large  Mallet  locomotives.  A  paper  by 
M.  C.  M.  Hatch  discussed  "Relation  of  Front-End  De- 
sign and  Air  Openings  "I'  Gates  and  Ash  Pans  to  Fuel 
(  onsumption  and  Sparks."  A  paper  which  called  forth 
considerable  discussion  in  regard  to  fuel  economy  and 
the  importance  of  records  was  "A  Uniform  Method  of 
Computing  Locomotive  Fuel  Consumption  for  Office  Sta- 
tistics and  Trip  Performance,"  by  C.  F.  Ludington  (A. 
'!'.  &  S.   I'.     Ry.) 

Other  matters  deall  with  were  as  follows:  "Coal  Space 
and  Adjuncts  of  Locomotive  Tenders,"  L.  R.  Pyle  (Soo 
Line);  "Economies  in  Roundhouse  and  Terminal  Fuel 
mption,"  by  F.  W.  Polz  (Mo.  Pacific  R.R.)  ;  re- 
p  m  of  Committee  on  Firing  Practice,"  presented  by  0. 
C.  Buell   (Educational   Bureau,  llarriman  Line-). 

Officers  were  elected  as  follows:  President,  D.  It.  Mac 
Bain  (1..  S.  &  M.  S.  Ry.),  Cleveland,  Ohio;  Secretary, 
•('.  <;.  Hall  (C.  &  F.  I.  R.R.),  922  McCormick  Bldg.,  Chi- 
The  next  meeting  will  he  held  at  Chicago  in  Jan- 
uary, L915. 

(Coiradliiftaoira    off  Gltae  Hiafteriior   of  a 

48°Hir&o    MiveftedUSfteell  Water 

Maiira  after  117   Years0  Ser= 

vice* 

When    the    |s-in.    riveted-steel    water    rnnin    From    the 

H       Resei   oir  of  the  New  Bedford,  Ma-s..  w  at  i 

aid  in   I  B96  there  were  very  few  reliable  data 

upon  which  to  base  the  probable  life  of  a   iteel  pipe  line. 

!,.  the  comparative  merit     ol 

r  much  discu    ion 

\e'.\    Bedford   W  ator   Board  with  tl n  I  rui  I 

1  ■     i    i     -     Rici       '■■'    I -'     l       I '  .in  ■ 

«  ho   '  B d   thai    the  <  o  t    of  the 

pipe  would   bi  ■    '  j    lc  -   than   thai   of  I  0   I    irmi 

.     izi    and  thai  the    b  el  pipe  would  have 

'-"■I   ol    New 


an  assured  life  of  at  least  25  years.     Thus  the  citv 
well  afford  to  replace  the  steel  pipe  every  25  ye 
than  pay  the  extra  cost  of  installing  the  east-iron 

That  this  has  proved  to  be  a  very  wise  decision  1 
confirmed    in   the   opinion   of   Thaddeus    Mcrriniai: 
sistant  to  the  Chief  Engineer  of  the  Board  of  Watei 
ply,    New    York    City,    Leonard    Metealf,    ol'    Mm. 
Eddy,    Consulting    Engineers.    Boston,    Mass.,    Gi 
Nye.    City    Engineer    of    New    Bedford,    and    R. 
Coggeshall,   Superintendent   of   the    New    Redf 
Works,   who   examined   this   pipe    in    May,    1913. 
found    it  to  be  still    in   excellent  condition;   the  ill 
conditions  were  such  that  a  long  life  was  still  in  i 
The  pitting  of  the  steel  upon  the  interior  surf: 
of  advancing  by  penetrating  the  steel    more  deeply 
found  to  some  extent  at  least  to  he  active  in  sp 
self  out  over  somewhat  larger  areas  and  to  lesser  i 
With  this  17  years'  experience,  it  was  easy  to  prop!] 
reliability  and  usefulness  for  many  years  exceedii 
85-year  limit. 

The   pipe   was   previously   inspected    in    1901 
1908.     At  the  recent  inspection,  the  internal  and  fflj 
conditions  were  found  to  be  much  as  they  wei 


Fin.   1.  IxTicifioi;  oe  the   IS-I\\  Riveted-Steei  \ 
Main  When  1  nstalled  in   1896 

Fig.    I   shows  the  pipe  as  it   looked   in    May,    1901, 
any   tubercles   had    formed.    Fig.   2   shows   Hie  inter: 
May,  1908,  and  Fig.  3  in  Maw  1913. 

The  number  of  tubercles  upon  the  interior  sur fji> 
estimated   in    190S  to  range  from  :!  lo   *.n  per  sq.ft.' 
very    few   plates  showing  the  larger   number.    Thai 
Ik  en  since  a   probable  increase  of   from    ID   to 
pill  inl's   beneath    I  lie   tubercles   had    not    grow  n 
(b  cper   l>\     Ma\ .    1 9 1:5,  and    the   tubercles   had    not, 

could   he  judged,   ine reaped    \rv\   greatly,  either 

or  in  numbers. 

The   iiveni leplh    of    the    pitting*    now     ranfl) 

O.Oro    to   II. The    deepest    one    found    Wll 

rt'hich  i     no  deeper  l  ban  one  |'i d   live  yea  is  liefori 

Ibii  kness  of    the  steel    plates   is    ,''',.,    ill.,  or  (>.;!I2   in 
e\l  rente    piltine    Mm        c!ireel\    exceeds   one  111 
thii  I f    I  he      teel,    and    Ibis    pipe    has    IIOV     bi 

rvice  for  17  years. 

Tin    interior  of   the   pipe   was    f I    plentifully 

with    hli -lei'-,   as    well    ns    tubercles,   as   call    he   seell   I' 
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■ring  photographs.  The  blisters,  however,  far 
bered  the  tubercles.  The  number  of  blisters  had 
at  increased  within  the  five  years.  In  a  way.  it 
jinion  of  the  engineers,  that  the  blisters  helped  to 
the  steel,  for  there  was  seldom  any  trace  of  rust- 
id  upon  the  steel  beneath  them.  Under  the  blis- 
i  steel  was  generally  sound  and  smooth  and  in 
Ranees  the  mill  scale.,  or  coating  of  magnetic 
!  iron  formed  during  the  rolling  of  the  plate,  was 
The  water  held  by  these  blisters  was  of  an  alka- 
urc.  but  not  as  alkaline  as  it  was  live  years  pre- 
Occasionally,  under  the  blisters,  rust  was  be- 
to  appear,  but  not  sufficient  to  affect  the  surface 
teel. 

•  blisters  are  of  all  sizes  up  to  2  and  3  in.  in  diam- 
.  -aiiijile  of  water  from  between  these  blisters  was 
ind   analyzed   with   the  result   herewith   presented 


Analysis  of  Water — Sample  Xo.  1 — The  water  as 
received  was  strongly  alkaline  to  litmus. 

Parts 

per  million 

Total   solids    637 

Loss  on   ignition    1  ij  -', 

Mineral    residue    473 

Alkalinity     51S 

Lime   CaO    trace 

Chlorine,    CI    trace 

Sulphuric   anhydride   S03    31 

Sample  Xo.  2  : 

Parts 
per  million 

Total    solids    199S 

Loss  on   ignition    516 

Mineral    residue    14S2 

Alkalinity     1614 

Lime.    CaO    trace 

Chlorine.   CI    30 

Sulphuric    anhydride.    SO    55 

The  ignition  was  attended  by  darkening,  indicating 
the  presence  of  some  organic  matter.  Alkalinity  due  to 
fixed  alkalies,  hydrates  and  carbonates  of  sodium  and 
potassium  was  determined  by  titration  with  '  ".„  normal 

a  eld. 


Fk;.  2.  Interiob  of  48-Ix. 
K  1  v  1:  t  e  i)  -  Steel  Water 
M  \  1  x.  New  Bedford, 
Mass.,  from  a  Photo- 
graph    Taken    in    Mat, 

l'.HIS;       AFTER       12       YeAUs' 

Service 

(This  water  main  was  de- 
scribed by  Geo.  S.  Rice  in  a 
paper  read  before  the  Mew 
England  Water-works  Associa- 
tion in  January,  1S9'.).  It  is  s 
miles  long,  of  fij-in.  plates, 
coated  with  asphalt.  About  1  ^ 
miles  of  the  pipe  is  supported 
over    a    swamp    on    piles.) 


3.      I  VI  i  [{101!      OK       I'll'r 

\|      I      I'  II  (i  T  ci  <;  1:    \   [•  II 

in      May,      1 '. » 1 : "» : 

R    I ',    Yi.  uts'   Sekvh  1 . 

Dl-M'TII     01      I'n- 

;.',    10   ii.h:hi    I  \. 

I'll  mm;-       hi    I    l"  1.  II 
i\  f)XK    l''ol   \|i    IN    M  \1 

1 

■      tube  relos      were      foum 

II  1  in    In.,    ril 
!«■    thickness    of    th 

I.       1111:1 I     I  1  mil 

In.    In    clliimc  ti-i .    .1 11. 1    Ihes 
iblj    help   in    protecting    th 
corio   Ion  1 
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Another  section  of  the  pipe  was  examined  in  May, 
L908,  and  again  in  October,  1909.  The  conditions  at  the 
recent  inspection  in  May,  1913,  were  Eound  to  bo  gener- 
ally similar  to  those  at  the  time  of  the  1909  examination, 
although  it  was  made  quite  certain  that  the  number  of. 
blisters  has  been  increasing  while  the  number  of  tubercles 
had  remained  practically  constant  as  to  numbers.  The 
deepest  pitting  was  found  to  be  0.11 '2  in.,  which  showed 
no  increase  over  the  extreme  depth  found  five  Years  be- 
fore. A  sample  of  water  from  behind  the  blisters  was 
taken  and  the  analysis  is  given  as  Sample  Xo.  2.  Here 
were  found  frequent  small  patches  of  spongilla,  none  of 
which  were  seen  in  the  first  section  of  pipe  examined. 
Later  in  the  season,  these  patches  would  be  found  very 
much  larger  in  all  parts  of  the  pipe. 

The  inside  asphalt  coating  in  the  pipe  was  found  to 
have  lost  most  of  its  original  elasticity,  but  the  facts  thai, 
new  blisters  have  formed  and  that  old  ones  have  increased 


Roclhesfteir,  H»  Y„ 

Bids  for  the  construction  of  ten  Imhotf  scwage-c'ij 
cation  tanks,  or  half  of  a  proposed  installation  for  al». 
ulation  of  -100,000,  were  received  by  the  City  of  M. 
ester,    X.  Y..   on   Mar.    is    (see  our   Construction    I 
section,  Apr.  2,  101 1,  p.   205,  for  detailed  bids). 
general  design  of  these  tanks  is  shown  by  the  aecom 
ing   drawings,    which    represent    a   pair    of    tanks, 
tenth  of  the  installation. 

The   full   sewage-disposal   scheme   for    Bochi 
sists  of  (1)   an  intercepting  sewer,  partly  in  tunnel 
partly  in  open   cut  within  the   city  limits,   di 
take  the  sewage  and  an  additional  2y2  volumes  of  - 
water  from  all  the  sewers  now  discharging  into  the 
esee  Eiver;  (2)  an  outfall  sewer  from  the  end  of  thl 
tercepting  sewer  at  the  city  limits  to  a  point  no* , 
lake  shore,  about  two  miles  east  of  the  Genesee   I; 
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LONGITUDINAL        SECTION         A-B-C-D-E-F 

Details  of  [mhofi  Tanks,  Roohesteii  Sewage-Tin  itment  Plan 


,  med  i"  indicate  thai  Bome  elasticity  still  re- 
mained and  thai  the  co  til]  of  value  as  a  pro- 
tection  to  the  steel.     Wall  ing   through   the   pipe  broke 

■  up,  and  there    ei  med  to  be  mestion  that 

turbed  the  better  il  is  for  the  pipe.     It  ia 
ibl<    thai  ii"  ■  '■'    ""' 

pom  thai  at  Hi.   tin i  the  two  pre  

i  thie  i-  due  to  the  low   velocity  of  flow 
through  it.     In  th  '  here  the  outsidi 

imined  il  was  found  to  and  in 

i    ' 


(  3  )  6  del  nl  us  Ian 
'.'0  linhoir  tanks.  I 
aDOUl  I"  I'l.  deep; 
sq.ft.    area  :    (6)    a 

extending  i'1""  ft. 

deep;  (7)  a  lighl  a 

The  plans  for  lb 

approved  by  the  1» 

val I  "i ission 

di  i  ,i  ■  ■>■  pipe  has 
bid     for  buildinn 


ks,   L0  li. 

15    ft.    "id. 

(5)  Bludgt 
6V^-ft.   si 

from   the   I 
1 1  <  I  power  I 
e  di  po  al 
eparl  men! 

of    \r„    X 

been  i  om 

HI       Of        III!' 


w  nlc  am 
>,    about 

i-drying 
,.,■1  efflui 
ake  shoi 

ion-e. 
plant  as 

Of      Ik Ml 

ork   Slat 

pleted. 

.'li     Iniln 


I  90  fi.  long 

I  III  II 

i„,|  of  over  13 
•  nl -discharge  ] 
c  into  water  5' 

a  whole  liave 

II  ami    Hie  Cot 

,..   ami    I  he  "H'' 

\     all-end; 
■  IT  lank    nail 
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>d  on  Mar.  18,  with  the  understanding  that  1  more 
might  be  ordered  for  construction  in   1915.     Other 

ets  will  be  let  at  a  later  date.     The  bids  for  the  ten 

ranged    from    $333,855    (Meyers    &    MeWilliams, 

ml.  x.  Y.)  to  $44!>,48S.     The  contract  was  let  to 

udder  on  April  22.     The  eugineers's  estimate 

W,940. 

design  of  the  Imhoff  tanks,  shown  by  the  accom- 

rawings,  is  the  result  of  an  extensive  invest'- 

h-  by  Emil  Kuichling,  of  New  York  City,  con- 

gineer    for    the    disposal    works.      The    sludge 

also  the  gas  vents  for  these  Imhoff  tanks,  is 

k  larger  than  usual. 

•    plans    for    the    Rochester    sewage-disposal    works 

ired  under  the  direction  of  Edwin  A.   Fisher, 

itly  city  engineer  and  now  consulting  engineer 

t    City  of  Rochester.  We  are  indebted  to  Mr.  Fisher 

re  information  here  given. 


Ba  of   ftlh©  FMEsvd©E° 


en  known  for  many  months  that  the  largest 

turbines  vol   built  or  designed  and  the  largest  sta- 

■V  surface  condensers  were  to  be  placed  in  an  exton- 

ai   the    Christian    St.   station   of   the   Philadelphia 

.  (as  noted  in  Engineering  News,  Aug.  14, 

I.    The  work  on  the  turbines,  condensers  and 

•  new  station  itself  has  progressed  to  such  a  point 
the  important  features  of  design  are  now  disclosed 
he  appended  items  are  of  timely  interest. 

business  and  stations  of  the  Philadelphia  Elec- 
er  many  features  of  general  engineering  inter- 
Besides  carrying  the  usual  load  of  such  a  plant  — 
and  power  for  the  metropolitan  and  suburban  dis- 
.  it  supplies  current  to  further  outlying  areas,  to 
ity  street-railway  system,  and  it  now  has  taken  con- 

•  to  supply  the  energy  demanded  by  the  Pennsyl- 
B.R.  lor  it-  electrified  terminal  zone.  This  whole 
>rv  i-  some  l"  mile-  long  by  1">  wide. 

in  operation  three  generating  stations 
iiid-bv"  emergency  plant:  a  fifth  station  is 
truction.  Tins  last  will  house  the  new  appara- 
rd  si/e.  These  several  plants  provide  25-cycle 
:  railroad  and  street-railway  supply  and  60- 
I  iinvni  for  general  light  and  power. 

-This  plant    is  at   28th  and   Christian 

adjoining   the    company's    main    plant.      The    build- 

262,  and   is  quite  like   the  older  structure  in 

bul  i  ui  oil'  from  it  by  permanent  walls.     The 

le  outside  have  the  appearance  of  '.  <  'onden- 

intake  and  discharge  tunnels  form  the  only 
■niral  connection  between  the  old  and  new  plants. 
di  the  elect  rieal  con  I  rol  of  both  is  unified. 

ill   lie   in   (lie   i ic\\    plant,  besides  control   equip 
i lev     unit-,   -u  itching  apparal  us    lor   the 

U'M     Dl    IENS1  KY       \      D    • I 

Extreme       hotel  I  froi  i        Weight,  Bpotd, 


three  15,000-kw.  turbines  in  the  old  main  station;  fur- 
ther, a  frequency-changer  station  nearby  will  lie  eon- 
trolled  from  here  over  a  tie  line.  This  concentrates  the 
control  of  119,000  kw.  Separate  operating  rooms  will  be 
maintained  in  the  twin  stations  but  there  will  be  con- 
slant  telephonic  communication  and  large  glass  windows 
will  enable  the  switchboard  operators  to  see  each  other. 

The  generating  equipment  of  the  old  and  new  plants 
will  be  entirely  independent  even  to  boilers,  auxiliaries 
and  coal  bunkers. 

TrrmiXKS — Two  turbine-driven  alternating-current 
generators  with  auxiliaries,  etc.,  will  comprise  all  the  new- 
equipment.  One  is  the  35,000-kw.  (60-cycle)  unit  already 
noted  and  the  other  is  a  30,000-kw.    (25-cycle)   machine 


T    !    ' 

d*W&  k 14'-6r X   —    2iL3l" 

— 6?'-E" - -••-■ 

Fig.  1.  Outline  Elevation  of  35,000-Kw.  Steam-Tur- 
bine Electric-Generating  Unit  for  the 
Philadelphia   Electric  Co. 

of  similar  design  and  nearly  the  same  dimensions.  The 
general  outline  (elevation)  of  the  larger  machine  is 
bhown  in  Fig.  1.  The  comparative  dimensions  are  given 
in  the  accompanying  table.  Steel  and  concrete  founda- 
tions have  been  used  with  a  sub-base  on  bedrock.  Both 
turbines  will  take  steam  at  215  lb.  gage  pressure  (at  the 
throttle)  and  superheat  of  not  more  than  200°  F.  An 
exhaust  (condenser)  pressure  of  IV2,  in.  mercury  is  de- 
signed for.  The  main  bearings  (21  in.  diameter  by  52 
in.  length  I  will  be  water  cooled  by  circulation  of  60  and 
Urn  gal.  per  min.  for  the  30,000-  and  35,000-kw.  ma- 
chines, respectively.  For  the  lubrication  id'  both  units, 
tO  gal.  per  min.  of  oil  will  be  circulated — there  being  a 
15-gal.  tank,  cast  in  the  base  of  cadi  machine,  a  9 
pump  and  a  reserve  steam  pump.  Clean  oil  is  supplied 
to  these  tanks  by  a  gravity  filtering  and  cooling  system. 
The  generators  an>  both  id'  horizontal  revolving-field  typo, 
generating  directly  at  13,200  volts  Eor  distribution  with- 
c  nt  step-up  transformers.  The  larger  machine  has  six 
poles,  rotates  at  1200  r.p.m.  and  carries  on  an  outboard 
bracket  a  direct-connected  150-kw.  250-voll  shunt 
1  xi  iter.  The  smaller  machine  has  two  polos  ami  a  sue  d 
<  L500  r.p.m.;  its  exciter,  similarly  carried,  is  a  110- 
l.u.  250-volt  -bunt  machine.  In  addition  to  the  direct- 
connected  exciter-,  there  is  a  500-kw.  exciter  driven 
through  reduction  geaT  by  a  steam  turbine  (speed  ratio 
5000  io  900). 

A  feature  of  (be  large  generators  is  the  use  of  tem- 
perature coil-  permanentlj  located  m  the  statoT  windings 
and   connected    to  switchboard    in-t  rum.  jl    tem- 

peratures of  the  high-tension   wii 

ired  b\   an   induoed-drafl   system,   there  being  an  in- 

K\\     til.  LTOR8  OF  THE  PHILADELPHIA    ELECTRIC  CO 


hlno  ovirull  width 

Ij  in      ll>  fi    s  j,! 


'17.-..IHHI 


I. MMI 


throttle  •  nIi  >u  ' 

valve,  in.        outlet,  11 

is 


I  imption  in  llv  |wr  kw.-hr. 

In 

88  1  ■   i.n.    ,ii.  000  kn  .  1 1  :>  lb  b(  22.500 

k«  .1  00  kn 

IS  11  I:  01b,  .11  35,OOOk* 


1258 


ENGINEERING     N  E  W S 


\'»i.  n,  No. 


dependent  air  washing  and  cooling  plant  for  each  unit; 
60,000  and  85,000  cu.ft.  per  min.  are  furnished  to  the 
two  generators. 

Coxdkxskrs — Each  is  a  two-pass  counter-flow  surface 
type  having  50,000  sq.ft.  of  cooling  surface — 1  in.  18- 
gage  tubes  of  special  composition.  The  arrangement  of 
steam  and  water  paths  is  novel.  The  tubes  are  arranged 
in  concentric  circular  rows,  with  the  whole  group  placed 
eccentrically  in  the  shell  to  give  a  surrounding  steam 
space  of  diminishing  cross-section.  Cooling  water  enters 
through  a  48-in.  pipe  at  the  bottom  and  discharges  at 
the  top  through  a  similar  pipe.  The  discharge  is  sealed 
to  give  a  siphon  system  reducing  the  work  of  the  circu- 
lating pump  to  that  of  overcoming  friction  of  tubes  and 
pipes.  In  accordance  with  the  Philadelphia  company's 
practice,  the  condensers  will  have  auxiliary  piping  and 
motor-operated  valves  to  bypass  part  of  the  circulating 
•hater  and  flush  out  leaves,  etc..  which  may  have  passed 
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Fig.  •.'.  Statob  Casting  fob  35,000-Kw.  Tdbbine- 
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the    forebay    screens;    also    to    facilitate    cleaning,    swing 

with  hinged  bolts  are  used  in  place  of  the  usual 
cover-plates. 

The  condensate  trickles  down  over  the  holiest  tubes 

and  is  removed  at  aboul  exhaust-steam  temperature.    Tho 

Met  ig  in  the  center  of  the  tube  group  to  -.ri\>    the 

Bream  a  minimum  length  of  flow  through  past 

bes.    The  air  pumps  are  of  the  Leblanc  (water  j.i  | 

■  ii  lui,!    di  iven  and   placed   Immediately  below  the 

condensers.     The  water  needed  bj    H    i     taken   from  the 

.:  in."  pumpe  and  thrown  into  the  di  charge  tunnel. 

I  o]  •  bi  h  imui   there  will  be  two  tri-rotor  centrifugal 

in  i  iiiliinc     i   peed   mi  io  "I'  2880 

i     i  i  apai  it]  oi  31  ,500  gal.  per  min.    A 

nit  of  i be   nine  type  and  capacit]  cm,  be  used  with 

Each  condi  Iso  two  two    I 

tondi  '  (1500  gal.  per  min. »   turbine  driven. 

in  equalizing  tank,  conderi 
I 

Tin'  wat>  -  - the  Si  bu\  Ikill   Rivci   in 

the  old    I"  it.  mi. ii.e  tunnel,  givi  n  a  '. '  •_■  ft.  exten  ion 


Some  I  |ii,i)Oi)  gal.  per  min.  will  be  required  for  full 
mer  load  and  this  will  create  a  current  velocity  of 
per  sec.  in  the  intake.  At  the  forebay  is  a  motor-d 
revolving  screen  and  heavy  ice  racks. 

Boilers — The  new  steam  raising  equipment 
s.'st  of  20  water-tube  boilers  with  superheaters.  En 
guaranteed  to  evaporate  60,000  lb.  water  per  hour 
160°  F.  to  250  lb.  and  600°  F.  Each  will  have  re 
ing  steam-flow  and  C02  meters,  recording  thermoi 
for  the  flue  temperatures,  etc. 

The  boilers  will  be  in  four  rows  of  five  each 
alleys  between.     Two  rows  will  feed  each  turbine, 
row  will  have  a  steel  stack  19-12  ft.  in  diameter  an 
lending  207  ft.  above  floor  line  and  supported  by  the 
frame  of  the  building. 

Each  boiler  will  carry  a  ten-retort  underfeed  s 
with  extension  grate  and  clinker  crusher;  ashes  go  i 
hopper  below  the  furnace.    For  each  furnace  there  w 
one  multivane   blower  driven  by  a  60-hp.  geared 
turbine   (3600  to  510  speed  ratio).     Some  35,000 
of  air  per  minute  maximum   will  be  delivered  agai 
pressure  of  5  in.  water.     These  blower  turbines  are 
pnteed  to  have  a  steam  consumption  of  not  over  2 
per  b.hp. 

The  stokers  for  each  row  of  boilers  will  be  driven 
one  line  shaft  by  chain  belts;  the  shaft  is  driven,  thi 
a  variable-speed  transmission,  by  a  60-hp.  geared 
turbine.  It  is  proposed  to  run  the  boilers  at  from  ijft 
to  250%  normal  rating;  stokers  of  one  row  in  eachjf 
bine  unit,  will  be  run  at  constant  speed  for  most  ecom 
ical  output  while  the  speed  of  the  stokers  on  the  •» 
boiler  row  will  be  varied  according  to  load. 

Coal  can  be  brought  in  by  rail  or  river  barge  tli  I 
90%  comes  now  by  water.  At  the  near-by  coal  do  1 
one  team  and  one  electric  tower  having  a  combinem 
pacity  for  unloading,  crushing  and  weighing  300* 
per  lumr.  Coal  is  conveyed  to  the  station  by  a  cable* 
hauling  3-ton  cars,  which  dump  into  track  hoppers.! 

fuel    is   elevated    to    the   top   of   the   boiler   house   and   9 

distributed  to  the  bunkers. 

Pnrllnl   Lint  of  Important   Existing  Wood-Stnve   Pipe    " 

— The  following  list  was  compiled  by  Havlland,  Dozl  I 
Tilil>.  its,  civil  Engineers,  San  Francisco,  Calif.,  ami  Is  prf* 
in  an  appendix  to  their  recent  report  mi  a  p reposed  ^j 
supply  for  the  Richmond  Municipal  Water  Pistrlct,  m 
mond,    Calif.: 

Piameter,    Lensrth,   Maxl* 
Location  Constructed      inches         miles     heail* 

i:,  i    Mam  heater,   x.    n.       1874  7L'  ".l 

Denver,    Colo 1889  80  20.0 

i- ,  Utah    ..  1891  ll  S.7 

Hull,..     Mont              .1892  M  9.0 

m  toi  la,    '  ire 1896  i^  [-6 

St.     Paul,     Minn       ,  1896  42  I  .6 

1    "  '   "'    '    '•   'S'  -     r  1, 

Calil      1896  an 

i  i    .i.  n     i  tali    1897  ~-  '■■    I 

LOB       \ic    .leu. 

Calil  1898  ll  7.6 

Lynchburg;,     Penn.  1906  :>»  '      ■ 

Madison    River 

Powei   '  '"  .   aonl  i I  S    120   in  ■<■" 

Tumwati  r,     Wash  1909  10  -   i  J 

\  ,,,  .ouver,    B.    C.  1910  *■» 

Atlantic  City,  N.J,  1911  8  7  0 

Pueblo,   Colo.    .  1911  B<  8.6 

Mohawk    Hydro  ,  ,, 

ti  lc  Co.,  N.J  1911  71  " 

P ■      ii- 

,  ,,     c»iii  1018 
,i.i    \i     i,    i 

,  o     rtont  1818  i  i« 

,M  II. v.i  ii- 

i     Paul 
Rj   .    Willi  >8  "  " 


i , 


t,  ,i 


■  i,i 


i     plpi 
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se  times   when    railway    and   building   work   is 

.if  jnt,  it  is  of  interest  to  the  engineering  profession 

low  that  work  on  various  enterprises  for  municipal 

nation  is  quite  active.     In  the  State  of  Ohio,  three 

-  within  60  miles  of  each  other  aTe  at  the  pres- 

receiving  bids  for  the  construction  of  sewage- 

jjNal  plants.     The  three  cities  referred  to  are  Canton, 

Ui  opened    bids  for   its   plant   on   May    26;    Akron, 

hi-  bids  will  be  opened  on  June  16,  and  Cleveland, 

M>  a  plant  to  purify  the  sewage  of  about  one-sixth  of 

is  to  be  built  and  bids  for  it  are  to  be  opened 

«|  July  1. 

the  three  plants  have  the  same  consulting  engi- 
.J  E.  Winthrop  Pratt,  of  Cleveland,  the  three  plants 
budt  represent  three  different  types  of  construc- 
m  In  Canton,  sedimentation  tanks  and  contact  beds 
rel:o  be  used;  in  Akron,  sedimentation  tanks  and 
pnkling  filters;  while  at  the  Cleveland  plant,  grit 
Mbers  and  fine  screens  are  to  be  tried  at  the  start.  The 
i«ns,  it  is  well  to  state,  are  an  experimental  installa- 
ojand  will  only  be  paid  for  when  the  guarantee  made 
>T  ieir  manufacturers  is  fulfilled. 

m 

1i06e  who  have  reached  the  conclusion  that  the  way 

■uibf  the  Mexican  tangle  is  for  the  United  States  to 

n  rtake    to    govern    that    revolution-ridden    country 

Id  do  well  to  read  and  ponder  the  report  just  made 

i  ecretary  Lane,  of  the  Interior  Department,  to  Con- 

■    regarding  the  sort  of  government  which  the  United 

ow  furnishing  to  its  territory  of  Alaska. 

i-  pretty  well  known  that  the  inhabitants  of  Alaska, 

unanimous  voice,  utterly  condemn   the  manner 

llhich  the  settlement  of  Alaska  and  the  development 

•  natural  resources  is  at  present  throttled  by  govern- 

Ital   red   tape.     Secretary   Lane  urges  a   plan    for  the 

liniment    of    Alaska    under    which    a    commission    of 

appointed  by  the  President  would  take  over  all  the 

us  duties  now  scattered  among  a  score  of  gov- 

departments  at  Washington.     Anyone  who  will 

I   the  detailed  story  given  in  Secretary  Lane's  report 

t  he  method   by  winch   Alaskan   development   is  ham- 

"•  I  by  governmental  methods  must   feel   very  dubious 

ruing  the  proposition  that  the  United  States 

ime    further    responsibilities    for    carrying   on 

eminent  outside  its  own   borders.      It   is  of  interest   to 

1   that  we   have  succeeded    much    better   in   governing 

I'  i. .inn    1  'anal    Zone   and    the    Philippines    than    in 

■  ruing  Alaska.     In  both  Panama  and  the  Philippines. 

■  -vi  r,  we     1 'ded   because  the  plan  adopted   placed 

insibility  in  the  hands  of  a  resident  commission  and 
lid  not  attempt  to  carry  on  the  government  by  bu- 
s  nt  Washington.     It  may  be  added  thai  in  the  earl; 

of    I'niteii    Slates   control    at     Panama,    when    it 
actually    attempted    to    run    affairs    on    the    [sth- 

I    from  a  Washington  headquarters,   the   result,   was 

1  a. 


Grag©  Q^sesttaoini  ana 
Australia, 

The  struggle  over  the  question  of  a  uniform  gage  for 
the  railways  of  the  Australian  Continent  which  was 
thought  to  be  settled  a  year  ago  by  the  report  of  a  board 
of  expert  engineers  in  favor  of  a  standard  gage  of  4  ft. 
8y2  in.  has  unfortunately  been  renewed.  At  a  confer- 
ence of  the  Premiers  of  the  Australian  colonies,  held  in 
Melbourne  on  Apr.  4,  controversy  over  the  gage  question 
broke  out  anew.  It  should  be  understood  that  each  of  the 
colonies  has  its  own  system  of  railways  already  created 
upon  a  certain  gage.  A  discussion  which  lasted  four  hours 
was  finally  concluded  by  the  adoption  of  the  following 
motion : 

The  States  hereby  agree  to  refer  to  the  Interstate 
Commission  the  question  of  a  uniform  railway  gage  for  Aus- 
tralia, to  report  whether  it  is  desirable  to  adopt  a  uniform 
railway  gage,  and,  if  so.  when  and  what  gage  should  be 
adopted.  And  further,  that  the  Commonwealth  and  the  States 
agree  to  refer  to  the  said  commission  the  following  questions: 
(1)  What  benefits  will  result  (a)  to  the  Commonwealth,  (b) 
tc  each  of  the  States?  (2)  What  would  be  the  cost  of  the 
conversion?  (3)  In  what  manner  and  to  whom  shall  such  cost 
be   apportioned? 

Unfortunately,  the  Interstate  Commission  on  which 
the  responsibility  is  now  laid  is  made  up  of  laymen;  and 
we  are  informed  it  has  no  authority  or  means  to  engage 
the  services  of  expert  advisers,  but  will  be  restricted  to 
the  hearing  of  local  evidence.  The  danger  is,  therefore, 
that  the  question  may  be  decided  not  on  the  basis  of  what 
L  for  the  ultimate  interest  of  Australia  as  a  whole,  but 
which  of  the  colonies  can  exert  the  largest  influence  to 
secure  a  decision  in  favor  of  the  gage  in  use  on  its  par- 
ticular railway  system. 


CoKaseirvgvfiaoirA   Wouaisiidledl    iira  fihe 
Houflse  of  Efts  Ftraeirsdls 

As  our  older  readers  at    least   will    recall,   ENGINEERING 

News  was  an g  the  pioneers  in  the  movement  for  the 

intelligent  conservation  of  natural  resources  and  it  has 
used  its  influence  in  every  way  possible  to  have  this  im- 
portant movement  conducted  on  sound  engineering  prin- 
ciples. 

We  regret  to  say,  however,  thai  in  some  cases,  the  Con- 
servation movement   has  been  injured  l>\  excess  of  zeal 

and  lack  of  discretion  on  the  pari  of  its  leaders.  Aii  il- 
lustration is  before  us  in  a  report  of  the  Board  of  Di- 
rectors of  the  National  Conservation  Association  dated 
June  1.  1914.     Under  the  heading  •■Coal  Legislation  in 

( !ongre88,"  the   report   say-  : 

One.  of  the  Important  victories  for  Conservation  to  which 
jrour  laaoclatlon  contributed  In  no  small  part  waa  the  defeat 
<.r  the  Republic  Coal  Bill  (S  .1  Res  II),  Introduced  by  Sen 
ator  My.  is.  of  Montana,  This  bill  would  have  granted  (..  :, 
private  corporation,  the  Republic  Coal  Co.,  a  subsidiary  .>r 
the  Chicago,   Milwaukee  &    SI     Paul   i:v    Co.,  mere  than 

acrei  "f  coal   lands,  offlclall;    estimated   to  contain    in, 

1    high-grade   ooaL      The   appraised   prlco   fixed 'in    the 
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bill  was  about  $S2,000.    On  investigation,  it  developed  that  this 
coal  would    be  worth  about   $30,OUO.UUO   to   the  grantee. 

A  brief  and  nontechnical  arithmetical  computation 
shows  that  at  the  value  of  $30,000,000  fixed  by  the  "in- 
vestigation," the  coal  lying  unmined  in  its  natural  state 
would  be  worth  an  average  price  of  $8  per  ton! 

Nowhere  in  the  world  that  we  know  of  is  unmined  coal 
valued  at  any  such  preposterous  figure  or  anything  like 
it.  Even  in  the  Pennsylvania  anthracite  field,  the  royal- 
ties paid  by  the  coal-mining  companies  to  the  land  own- 
ers run  usually,  we  believe,  below  30  to  50c.  per  ton  as 
the  highest  figure.  In  the  best  soft-coal  fields  the  usual 
royalty  is  8  to  12c.  per  ton.  We  know  of  no  instances 
of  any  higher  royalties  being  paid  in  the  Northwest. 

It  may  be,  very  likely,  that  the  $82,000  sale  price  was 
too  low  a  figure,  and  that  a  lease  of  the  coal  field  at  a  fair 
royalty  per  ton  would  have  been  better  for  both  the  pub- 
lic and  the  coal  company.  But  to  claim  that  10,000,000 
tons  of  soft  coal  in  the  seam  is  worth  $30,000,000,  brands 
those  responsible  for  such  a  claim  as  impracticable 
dreamers;  and  what  is  most  unfortunate  of  all,  tends  to 
discredit  the  Conservation  movement  in  the  minds  of 
practical  business  men. 

C<Q>E&g|1P®gS 

The  International  Engineering  Congress,  which  is  to 
be  held  in  connection  with  the  Panama  Pacific  Exposi- 
tion from  Sept.  20-25,  1915,  is  of  interest  to  a  far  wider 
circle  of  engineers  than  those  who  plan  to  visit  San  Fran- 
cisco and  take  part  in  the  Congress. 

Those  who  have  attended  such  international  congresses, 
either  those  which  attempt  to  cover  the  whole  broad  field 

of  engineering  or  those  of  i 'e  limited  scope,  are  aware 

of  the  difficulties  which  those  who  attend  them  find  in 

■  h  iili  the  ■■  asl   mass  of  material  presented  to  the 

--.    in    the    few   days   during   which    the   sessions 

[inn'.     Wii.it    is   really   the   more   important 

function  of  such  a  congress  is  the  making  of  a  summary 

It  is  expected  to  have  presented   before  the   [nterna- 
r- .■■  Qi  erii       I  !oi         i   a1    San    Francisco    papers 
[d  of  engineering  development.    As 
now  planned,  th<  are  l"  be  published   in   per- 

t  form  in  ten  si  ]  a     Eol 

Voli  me  I    the  Panama  ( 'anal ;  II,  Waterwa] 
i        ation;    III,    Muni  ineering;    IV.    Railway 

and   Construction;   VI,   Me- 
( hanical    Ei  Elect 

to  Ei  VIII,  Mil         I  j  and    Metal- 

i         ;  IX,  Naval  Architi  cture   ind  Marine  Engine 
X,   Military   Engineering  and   Miscellaneous  Topics,  in- 
chnli:  '  Iducation  and  Aeronaut 

Any  engineer  resident  anywhere  in  the  world  can  be- 

a  member  "f  the  <  :   of  $5,  and 

holder  to  oil  thi  of  at- 

I   the  International  Congrc     and  also  to  the 

me  of  tin  of  i1"'  Congre      when 

me  volume  which  may  : 

lei  ted  h  i  iber. 

illy  in  be  international  i 

I  ;i 


entire  subscriptions  thus  far  received  are  from   fore 
ers.    The  congress  is  to  lie  held  under  the  auspices  of  • 
five  great  national  engineering  societies  of  civil,  mini 
mechanical  and  electrical  engineers  and  naval  architi 
Colonel    Goethals    is    the    Honorary    President    of  I 
Congress.     Wm.  A  Cattell,  M.  Am.  Soc.  ('.  E.,  Fox<\ 
1'ldg.,  San  Francisco,  Calif.,  is  the  secretary  of  the  i  . 
mittee    having   the    preparations    for    the    Con 
charge.     Applications  for  membership  may  be  addral 
to  him. 

A   ©g5©®^   Stteasffislhnp  Dnsasttoip  ;4 
ttfia©  iL®w©c  StL  ILsiWE,©isa«:e 

The  worst  ocean  steamship  disaster  since  the  loss  of  I 
'"Titanic"  occurred  May  29  in  the  lower  St.  Lawre 
200  miles  from  Quebec  when  the  Canadian  Pacific  steil 
ship  "Empress  of  Ireland,"  one  of  the  largest  and  fii 
vessels  sailing  from  Canadian  ports,  was  struck  by 
collier  "Storstad"  and  sank  in  14  minutes.    The  colliel 
occurred  at  2: 12  a.m.  in  a  dense  fog.     The  total  Lost] 
life,  according  to  the  latest  reports,  was  93  t  persona  i 
the  number  saved  was  403.     Credit  must  again  be  gi 
lo  the  wireless  telegraph  that  the  number  saved  was! 
large.     Had  it  not  been  for  the  wireless  calls  for  il 
sent   out   the   moment   the    disaster    occurred,    and    2 
prompt  response  of  vessels  near   at   hand,   most  of 
ship's  company  who  were  left  afloat  when  the  vessel  sil 
must  have  perished. 

This  terrible  disaster  furnishes  new   evidence  of 
perils  to  navigation  on  the   St.    Lawrence  route,  whl 
have  been  frequently  commented  upon  in  these  colmi 
A    vessel    sailing   from    Quebec   must    traverse   nearlyi 
thousand  miles  of  the  lower  St.  Lawrence  River  and  i 
before  she  reaches  the  open  ocean.     During  tin 
season,  particularly,  when  ocean   passenger   travel   is 
its  height,  dense  fogs  are  prevalent  in  this  region  a  la 
part  of  the  time.     While  the  river  channel   is  b 
deep,  the  shores  are  rockbound  and  any  ship  getting  i 
of  its  course  in  thick  weather  and  going  ashore 
certain  to  be  a  total  loss.     The  number  of  wrei 
have  occurred  along  these  shores  during 

i    nion     boai    eloquent  testimony   to   the  risks 
tendanl    upon    St.    Lawrence  navigation:   bul    tl 
In  ars  little  of  the  disasters  to  the  freight   steamers  wh  I 
carry  the  world's  commerce  and   it   hikes  some  such 
ri  lie  In-  s  of  human   life  as  has  occurred  on  (he 
of  Ireland"  to  bring  to  public  attention  the  serious  nnl 
el  the  danger. 

W'e  present  (his  mailer  in  no  narrow  spirit  ot 
•  I'  A  inei'iean  ports  over  <  'anadian.  As  engineci 
business  lo  deal  wilh   fads  solely,  and  nol   will)  mattei 

national  or  political   prejudice.     Il    is  well   k 

ici  eni    yeai      I  he   inh  aula of    Montreal    and    Quebei 

seaports    in    connection    wilh    the    How    of    the    grain  ri 
from  the  cent  ml    \\  e  I    to   h'uropc  have  dhei  led 
great   part  of  Ihe  wheal   Irallie  that   formerly  Weill  thrffl 
the   purl    nf    New    York  :   but    the   advaiilngi 
route    from    Ihe    grain     liehls    to     Kurnpe    \\  lie  ! 
porl       unquestionably    oll'i  r    i        pa  rl  ialb 
h}     the    ii   I       nf    thai     route.      There    lui 
hi  i  n  n  coin  cried  attempt   by  «>nie  of  the  Can  - 
inereial    or  jani  oil  inns    to    organize    n    <  Innadinn    "l:" 
■  mpanv    »  liu  Ii    «  ouhl    .  barge    low  i 
i    i     i  Ihe  SI.   Law  re  i         I  ban  Ihe  rati 
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present  companies.  This  latest  marine  disaster 
es  only  too  convincing  evidence  that  the  under- 

are  fully  justified  in  charging  higher  rates  on 
>ver  this  northern  route. 

early  accounts  of  the  disaster  indicated  that  the 
ps  collided  in  a  dense  fog.  The  later  reports  in- 
hat  the  vessels  sighted  each  other  when  a  long  dis- 
part 

•Empress"  had  stopped  at   1 :  30  to  put  off  the 

Father  Point.  The  "Storstad"  when  sighted  was 
wo  miles  away  and  about  one  point  (12°)  on  the 
rd  bow  of  the  "Empress,"  the  weather  being  then 
'apt.  Kendall  of  the  "Empress"  is  quoted  as  fol- 


t  iat   time   I   saw   a   slight   fog   bank    coming   gradually 
2   land,   and    knew    it    was   going   to    pass    between    the 
1"   and    myself.      The    "Storstad"    was   about   two  miles 
that    time.      Then    the    fog   came  and   the    "Storstad's" 
ed.      I    rang   full    speed    astern    on   my    engine 
ship. 
e  same  time  I  blew  three  short  blasts  on  the  steamer's 
meaning,  "I  am  going  full  speed  astern."     The  "Stor- 
iswered    with    the    whistle,    giving   me    one    prolonged 

i  looked  over  the  side  of  my  ship  into  the  water  and 
I  ship  was  stopped.  I  stopped  my  engines  and  blew 
g  blasts  meaning,  "My  ship  was  under  way.  but 
and  has  no  way  upon  her."  He  answered  me  again 
>  prolonged  blast.  The  sound  was  then  about  four 
tnpon   my   starboard    Dow. 

till  foggy.  I  looked  out  to  where  the  sound  came 
|\buut  two  minutes  afterward  I  saw  his  red  and  green 
He  would  then  be  about  one  ship's  length  away  from 
0  him  through  the  megaphone  to  go  full  speed 
Us  I  law  the  danger  of  collision  was  inevitable:  at  the 
me  I  put  my  engines  full  speed  ahead  with  my  helm 
■jrt,  with  the  object  of  avoiding,  if  possible,  the  shock. 
Lit  the  same  time  he  came  right  in  and  cut  me  down 
een   the  funnels. 

atement  of  the  "Storstad's"  owners  agrees 

in  that  the  "Storstad"  sighted  the  "Em- 

wlini  the  two  vessels  were  far  apart.     The  "Em- 

the  "Storstad's"  porl    bow  and  her  star- 

■  showing.     Shortly  afterward  the  fog  en- 

The  "Storstad"  stopped   her  en- 

■  ut  continued  under  her  own  headway  without  al- 

ourse  until  the  "Empress  was  sighted  through 

ad,   showing  her  starboard   light.     The 


engines  of  the  "Storstad"  were  then  reversed  and  her 
headway  was  nearly  checked  when  the  collision  occurred. 
It  requires,  however,  only  very  slight  speed  in  a  moving 
ship  of  large  size  to  cause  its  bow  to  deal  a  fatal  wound 
upon  the  hull  of  another  vessel.  The  Captain  of  the 
"Storstad"  claims  that  after  the  collision  he  started  his 
engines  ahead  endeavoring  to  plug  the  rent  in  the  side  of 
the  "Empress,"  but  that  the  way  on  the  "Empress" 
caused  the  two  vessels  to  drift  apart. 

Putting  the  statements  of  the  two  officers  together,  it 
appears  that  the  course  of  the  "Empress"  crossed  that 
on  which  the  "Storstad"  was  proceeding.  The  former 
vessel  was  doubtless  turning  out  toward  midstream,  hav- 
ing just  put  her  pilot  ashore.  The  "Storstad"  appears  to 
have  relied  on  her  right-of-way  to  continue  on  her  course 
without  reversing  her  engines,  notwithstanding  the  fog 
bank  into  which  she  ran,  and  notwithstanding  the  lights 
of  the  vessel  ahead  crossing  her  bows. 

It  is  to  be  hoped  that  this  great  disaster  will  again  direct 
public  attention  to  the  need  of  better  measures  for  safe- 
guarding vessels  navigating  in  fog.  Valuable  as  is  the 
wireless  telegraph  for  many  purposes  at  sea,  it  appears  to 
be  of  little  or  no  aid  when  ships  approach  near  enough 
to  each  other  to  be  in  danger  of  collision.  When  fog 
closes  down  over  the  water  so  that  the  view  ahead  and  on 
cither  side  is  limited  to  distances  of  a  few  hundred  feet, 
the  navigator  of  a  vessel  must  rely  on  sound  alone  to 
warn  him  of  the  approach  of  another  vessel  against  whose 
impact  he  must  be  on  his  guard.  The  submarine  bell 
appears  to  be  so  far  the  only  instrument  ever  developed 
which  promises  to  supplement,  to  some  extent  at  least,  the 
warning  which  sound  may  give  of  the  approach  of  ves- 
sels to  each  other  in  a  fog.  This  latest  St.  Lawrence  dis- 
aster might  well  cause  the  CanadiaD  government  to  un- 
dertake extensive  experiments  to  determine  the  availa- 
bility of  submarine  hells  to  furnish  additional  safeguards 
tor  the  St.  Lawrence  navigation.  If  it  can  be  establi 
that  additional  safety  could  be  secured  by  the  use  i 
vices  of  this  class,  the  government  would  doubtli 
within  its  right  in  making  their  use  compulsory  on  a;! 
vessels  navigating  the  lower  St.  Lawi 
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JLettters  to  ttflne  Edlitoff* 


aiimig  Tigglraft   jfonirafts  aim  Sewers 
And  MoiJis©  (Cco>Kftiia\<e<rM<o>irns 

rtielc  relating   to   Sewer    Pipe  Joints  on 

on  p.  1 138  of  your  issue  of  -May  21, 

eresl   to  iiir.     The  original  article  of  E. 

di  scribed  joints  under 

re,  and   Ihes aid   hardly  be  han- 

ngjrestcd  in  your  article ;  1ml 
'inert  inn  can   be  easily  and  i 
i  tin-  way. 

on   which    I    « i-!i   lo  In  in"    forward,  how- 
e  on  the  labor  employed   in  laj  ! 

in   on    the   materials   used    in    mak- 
Joints.     I    have   had   occasion   for  the  la 


to  ■  i  see  the  laying  of  sewer  main-  as  well  as  the 
iiouse  connections  and  i  thoroughly  believe  thai  the  only 
/ray  to  be  certain  of  tighl  joints  is  to  have  the  company 
oi  department  directly  inter.  disposal  of  sew- 

age have  all  pipes  leading  to  the  mains  laid  by  its  own 
for, man.  who.  if  be  is  ball'  a  man.  will  under  instructions 
make  it  bis  pel  hobby  and  pride  that  all  connections  arc 
made  by  him  elf  and  >>ut  clearly  "■• 

In   this   borough    where   we    have  around   a   thousand 
Iiouse  conned  ions  with  laterals  ate 

all    laid    into    tin     foundation    of    the    house    by    the 

pain's  foreman.     If  foi  m  the  plumber  lavs  his 

iron  pipe  through  the  wall,  the  foreman  of  the  company 

he  cemenl  joint.    The  only  safe  and  sun 
in  be  certain  thai  joi  perly  made  is  to  have 
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them  all  made  by  one  man  definitely  charged  with  this 
duty  and  responsible  for  results.  Where  all  sewage  is 
]  <umped  and  filtered,  percolation  of  ground  water  into  the 
sewer  is  an  accumulating  expense  and  all  leaks  should  be 
carefully  guarded  against. 

Russell  H.  Peck, 
Engineer,  Palmerton  Disposal  Co. 
Box  582,  Palmerton,  Penn.,  May  26,  191-4. 

Sir — Your  editorial  in  the  issue  of  May  14,  1914,  on 
"The  Absurdities  of  Engineering  Competitions"  seems 
to  need  some  explanation,  as  your  information  evidently 
was  not  complete. 

The  facts,  in  the  main,  are  quite  correctly  stated,  ex- 
cept for  two  very  essential  points.  One  of  these  points 
is  that  the  council  for  the  southern  town  was  responsible 
for  the  condition  that  "Public  sentiment  was  against 
holes  in  a  bridge,"  and  that  ribbed  arches  were  not  de- 
sired. Your  correspondent  should  have  stated  more  cor- 
rectly that  the  ignorance  of  the  councilmen  on  such  mat- 
ters was  used  by  one  of  the  interested  bidders  to  create 
that  very  sentiment  in  order  to  shut  out  the  most  meri- 
torious design,  and  that  the  ribbed-arch  designs  were 
thrown  out  because  they  were  more  costly  than  the  barrel- 
arch  design. 

The  other  point  concerns  the  "building  inspector  from 
an  adjoining  city,"  who  was  called  in  to  decide  which 
design  was  the  best.  The  fact  of  the  case  is  that  the 
"building  inspector"  called  in  was  an  experienced  struc- 
tural engineer,  who  has  had  charge  of  the  design  of  some 
of  the  most  notable  reinforced-concrete  bridges  in  the 
world  and  is  fully  competent  to  pass  upon  ordinary  struc- 
tures like  this  one  at  least. 

On  fact  may  be  added,  which  was  not  stated,  that  there 
was  a  local  consulting  engineer  appointed  by  this  same 
council  to  act  without  salary.  He  could  not  have  done 
this  work  for  love  of  it.  Who  paid  him?  There  is  much 
food  for  Berious  thought  in  the  fact  that  one  who  has 
designed  such  structures  could  have  been  thus  em- 
ployed, to  say  nothing  of  the  professional  status  of  such 
a  consulting  engineer. 

It   is  a  matter  to  be  much  regretted  that  a  highway 

;e  letting  is  the  same  log  rolling,  bullying  process 

today  that  it  has  been  for  so  many  years.     Let  engineers 

notice,  who  are  complaining,  that  when  these  practices 

are  at  last  broken  up.  only  those  who  have  kepi  them- 

,  bo  e    m  h  policies  will  have  buta  ived  the  ordeal. 

"Plain  Engineer." 

May  80,  L914. 

Milling  Teredos  by  Elecftiricntly 
Sir     In  regard  to  the  earlier  note    in  your  journal  on 
the  elect  rocution  of  ten  ■ 

aally  i    being  tried  in  this  city  (and  I 
am  informed  quite    ncc<    fully)  for  the  purpose  of  de- 
i.ui  eli  1 tro<  iii  inn  i    ik, i  the  means  of  at- 
taining tin-  end.  The  teredo  is  destroyed  through  poison- 
ocal  ion  ;  chlorine  gs    i    liberated,  by  elei  I  ro 
.  tion,  from  the    ail  contained  in  tin-  water, 

iiiiD  Bessb. 
.',i.i  Mutual  l. if"  Bldg.,  Seattle,  Wa  h., 
•i.  I'ji  l. 
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nvzg-TUp09    off   WoodUBlc 

Joaimfts  Sea  Psv^emaeiratts 

Sir — I  note  your  editorial  in  the  issue  of  May  : 
1085,  in  regard  to  an  attempt  to  prevent  the  "bio 
up"  of  a  wood-block  pavement  by  saturating  the  1 
just  before  laying.    As  you  have  pointed  out,  it  is 
taken  idea,  and  not  based  upon  a  knowledge  o 
cause  of  the  failures.     It  would  probably  mal 
worse. 

Block  pavements  "blow-up"  when  the  upper  part 
vertical  joints  are  more  completely  filled  than  ar 
lower  half,  so  that  when  the  joints  tighten  up  by  sw 
or  expansion  of  the  blocks,  clue  to  saturation  or 
there  is  not  a  uniform  pressure  on  the  vertical  faa 
the  blocks;  it  may  be  all  concentrated  along  the 
edge,  which  gives  a  lever-arm,  causing  tipping,  fol 
by  the  "blowing-up." 

The  only  real  remedy  is  to  construct  the  pav<( 
with  the  joints,  especially  the  lower  half,  completely 
permanently  filled.  This  is  easily  done  with  bricl-b 
with  a  wood  block  it  is  probably  more  difficult  to  pn 
a  permanent  joint. 

If  the  wooden  blocks  are  laid  when  in  their  sw 
state  there  will  result  a  loose  pavement  as  soon  at 
blocks  dry  out,  joints  will  open  permitting  the  edj 
broom,  sand  and  dirt  to  be  pounded  in,  probably  rali 
its  life.  It  certainly  will  have  a  tendency  to  lean 
lower  half  of  the  joint  loose,  which  by  all  means  is 
avoided.  It  would  be  far  better  to  make  son 
have  the  blocks  in  their  minimum  size  when  laid. 

This  subject  is  intimately  connected  with  that  i 
pansion  joints  of  which  much  has  been  said,  but 
look  over  the  current  specifications  and  plans  for 
ments  it  seems  that  there  is  still  some  difference  of 
ion. 

In  concrete  roads  the  best  present  practice  cal 
transverse  expansion  joints  about  .'SO  ft.  apart,  win 
brick  pavements  the  cross  joint  has  been  practical!! 
carded.  When  we  stop  and  consider  that  in  a  well  grl 
brick  road   the   filler   is  about   as  strong  as  the  bri 
rot  mure  so,  why  there  should  be  any  differi 
use  of  transverse  joints  is  a  little  strange,   if  no1 
emus.      If  expansion  joints  are  needed   in   the  (mi 
are  in  the  other. 

Experience  has  shown  transverse  expansion  joint 
useless  in  brick  pavements  and  experience  "ill  alto 
,n  time  they  are  unnecessary  in  concrete  roads.  Coi 
pavements  crack,  dur  to  shrinkage  and  contracts 
aiso  do  the  brick.  These  cracks  are  found  to  I"'  8 
|'t.  aparl  in  both  kinds  of  pavements.  In  neither  him 
is  the  tensile  strength  sufficient  to  take  up  the  Rtrea 
both  withstand  the  compressive  stresses.  Then 
should  there  he  any  difference  in  the  details  of  BOW 
I in  tin-   respect  ? 

When  the  cracks  appear  in  the  pavement,  \vl 
crcte  or  brick,   Ihey  should   he  cleaned  and   grouted 
with   tar  or  other  soft    material  as  seems  I 

resent.  In  Ihi     >va\   I,  hard  and 

in  e  will  he  obtained.    The  sofl  material  |" 
t Iges  of  the  cracks  to  wear  away. 

I  should  nl  o  like  to  rail  c  the  question  of  whal  ' 
the  longitudinal  joint  along  the  edge  of  n  pavemeni 
is  an  observed  fact  that  there  is  no  lengthu  i  i 


not  Mli 
done  at 

form  su 
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thJpavement  so  the}'  are  not  needed  as  a  lubricant. 

e:Jly  use  of  any  value  is  to  protect  a  flimsy  curb. 

gj  curb  set  in  only  a  sandbed  may  need  the  joint, 

he  curb  is  properly  built  so  as  to  be  permanent, 

ilalso  withstand  the  pushing  due  to  the  expansion 

hi  pavement. 

0.  M.  Severson. 
i  .larine  Bank  Bldg.,  Erie,  Penn., 
|y  21,  1914. 

-I  have  read  with  much  interest  the  editorial  in 
:ei;ixg  News,  of  May  11,  entitled,  "Guarding 
;  Expansion  in  Wood-Block  Paving."  This  inter- 
somewhat  heightened  by  the  fact  that  the  writer 
peered  the  manufacture  of  1,500,000  of  the  biocks 
h  reference  is  made  in  your  editorial.  With  re- 
this  matter  the  following  may  be  of  interest: 
•12-13  the  writer  was  inspector  of  the  manufacture 
1  blocks  for  the  Borough  of  Manhattan,  New  York 
During  the  year  1912  a  large  area  on  Broadway 
9th  St  to  68th  St.  was  paved  with  this  material, 
being  laid  on  sand  cushion  and  the  joints  filled 
nd. 

he  summer  of  1913,  wood-blocks  were  laid  on 
Ave.,  New  York  City,  between  Abingdon  Sq. 
th  St.  The  cushion  here  was  of  dry  cement  and 
oistened  previous  to  laying  the  blocks;  the  joints 
ftcrwards  filled  with  cement  grout.  Longleaf 
pine  was  used  on  both  contracts;  the  preliminary 
•nt  was  the  same  in  each  instance,  and  the  amount 
xific  gravity  of  the  oil  were  practically  the  same 
8  lb.  of  oil  per  cu.fi,  oil  varying  from  a  sp.gr. 
to  1.13  at  38°  C.)  Both  of  the  streets  in  ques- 
rry  a  heavy  traffic. 

peculiar  thing  is  that  upon  the  first  pavement 
ned  (Broadway)  but  35  sq.yd.  of  repairs  were  re- 
during  the  fall  1913  on  account  of  bulging,  while 
Eighth  Ave.  pavement  during  the  fall  of  1913 
in  times  this  amount  had  to  be  replaced. 

sible  that  excessive  sprinkling — due  to  an  ex- 
ngement  previous  to  laying  the  new  pavement 
itl  have  contributed  to  some  extent  to  the  trouble 
ith  Ave.  pavement,  but  in  the  main  the  "blow- 
elieved  by  the  writer  to  be  largely  due  to  the 
■  •fare  of  the  filler  employed. 

_r  the  possible  benefit  to  be  derived  from  "dip- 
Mocks  previous  to  laying,  it  may  be  inferred 

.wing  that  this  is,  indeed,  questionable. 

.  measurements  of  expansion  and  contraction, 

r  diving  out  and  absorption,  were  simultaneously 

mipoii  test  paving  blocks.    These  tests  demonstrated 

nded   to  the  maximum  extent  pos- 

:  treatment  ;  that  though  dried  until  a  loss  of 

was  occasi I  and  blocks  badly  checked,  but 

til  fraction  of  the  total  amount  of  expansion  gamed 

I  0.1  in.  per  lin.  ft.)  was  lost. 

lions  nali, rally  impel  many  engineers  to 

precaution    to   guard    against    the 

itlion  nuisance.     In    Norfolk,    Va.,   the   writer   was 

city  engii r    thai   the  block-   are   not    only 

*4 'I  hot  from  the  plant  of  manufacture  and  immedi- 

lut  as  a  further  precaution  they  are  sprinkled 

1  .it  frequent  intervals  for  three  dii 

Itjie  joints  are   filled.     Troubles   from   expan   ion   arc 

ry  nfre<|iient.      In   Mobile,  Ala.,  where  there  are   '.'".o,- 


000  sq.yd.  of  this  pavement,  hot  blocks  are  also  laid.  Con- 
ditions here  are  regarded  as  being  exceptionally  trying 
for  the  satisfactory  use  of  wood  block,  owing  to  the  ex- 
cessive precipitation;  however,  the  use  of  an  asphaltic 
filler  has  practically  obviated  expansion  troubles. 

In  conclusion,  the  writer  would  suggest  that  the  fol- 
lowing practices  might  with  advantage  be  followed : 

(1)  Require  that  blocks  be  shipped  within  24  hours 
after  manufacture,  and  be  properly  protected  after  ar- 
rival upon  street. 

(2)  Lay  blocks  upon  a  smooth  hard  mortar  bed  (with- 
out a  cushion)  as  is  now  done  in  Europe.  This  bed  under 
exceptional  conditions  might  be  grooved  to  provide  un- 
derdrainage  to  the  curb  and  to  the  storm  drains. 

(3)  Fill  joints  with  a  nonrigid  composition,  prefer- 
ably of  the  best  waterproofing  qualities.  In  many  in- 
stances where  drainage  is  very  satisfactory,  dry  sand  filler 
will  not  only  be  more  economical,  but  may  be  advan- 
tageously used,  for  it  is  conducive  to  a  cleaner  pavement. 

In  the  specific  instance,  which  has  called  forth  your 
remarks  it  may  be  said  that  the  requirements  as  regards 
prompt  shipment  noted  above  have  been  insisted  upon 
in  every  cargo  manufactured.  However,  the  extreme 
width  of  the  street  upon  which  blocks  are  to  be  laid,  may 
be  the  reason  why  the  engineer  in  charge  may  insist  upon 
"dipping." 

This,  in  the  opinion  of  the  writer,  is  not  essentially 
necessary  if  the  blocks  are  laid  with  fairly  open  joints 
(%  in.)  and  courses  aligned  and  spaced  by  the  same  in- 
terval. Inasmuch  as  sand  filler  is  to  be  used  for  the 
joints  in  this  pavement,  and  as  the  street  carries  a  heavy 
traffic,  it  is  reasonable  to  suppose  that  the  same  satisfac- 
tory conditions  as  regards  freedom  from  expansion 
troubles  noted  on  the  Broadway,  Xew  York  City,  pave- 
ment will  obtain  upon  the  work  under  construction. 

R.  Erxest  Beaty. 

Mobile,  Ala.,  May  18,  1914. 


A.  P.  W.  wishes  to  know  "if  there  is  any  difference  be- 
tween a  blank  and  a  blind  flange,  and  if  so  what  the  differ- 
ence   is." 

A  blind  flange  is  a  circular  disk  drilled  for  bolting  to  the 
end  of  a  flanged  pipe.     Such  a  disk  undrllled  is  a  blank  flange. 

8 

Suhnldlcft    to    Motor    Truck    Owners    In    Great    Uritnin    are 

given  by  the  British  Government.  The  subsidy  amounts  to 
£110  ($ES0)  of  which  £30  is  paid  to  the  owner  when  the  ma- 
chine is  enrolled,  and  the  remaining  £S0  is  payable  in  six 
half-yearly  installments.  In  order  that  the  truck  owner  may 
receive  this  subsidy  his  truck  must  be  of  a  maki  which  haa 
passed  the  War  Department  tests;  and  In  the  event  of  "a 
national  emergency,"  the  government  has  the  right  to  pur- 
chase the  vehicle  for  cash  at  a  axed  price.  Two  class,  s  i 
trucks  are  acceptable  for  subsidies;  one  of  a  capacity  to 
carry  1%  gross  tons  net  load,  the  other  3  gross  tons.  To 
meet  the  War  Department  specifications,  the  machine  must 
have  standard  gear  changing  mechanism,  must  have  n 
large  enough  to  (urniah  ample  road  clearance  under  the  ma- 
chine, si)  that  it  can  traverse  rough  country  and  if  necessary 
through  streams  as  deep  as  is  Inches.  The  road  co.ir 
must  i.c  such  thai  tin-  engine  can  climb  the  Bteepest  hill 
with  lis  load  unaided  and  a  speed  as  high  as  16  mil 
hour  must  b<  when  running  en  a  smooth  ami  level 

road,      'tin'    gasoline   consumption    must    nol    exceed    SO    ton- 
per    gallon,      The    War    Department    specifications    for 

i-.-.i  i     iii  |oS    is    as    follow  s        B"ll 

.  .i   i  :  to  i .  foui  tii  speed  dli  sot  drive. 

These   gear   ratios    with    the   engine    running    at    i r.p.m, 

give   rond   speeds    Ol  SS    per    hour. 
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Sosia©  Mo^fSilbl©  IDsvinm  Cip©s&s* 

Ilv  W.  L.  Marshal]  t 

The  designs  of  movable  dam  crests  shown  in  the  ac- 
companying figures  have  been  placed  before  the  engineers 
of  the  Reclamation  Service  for  consideration  with  better 
known  devices  when  circumstances  demand  the  use  of 
hydraulic  structures  of  this  class.  Types  only  are  shown 
but  sufficient  details  are  given  to  indicate  methods  of 
operation  and  general  construction.  Patent-  have  been 
allowed  on  all  the  important  claims  for  these  movable 
crests.  These  have  been  taken  out  primarily  to  protect  the 
Government  in  the  use  of  designs  made  for  it,  secondly. 
to  protect  the  designers'  private  practice  against  fraudu- 
lent claims,  and  in  the  third  place,  to  record  definitely 
some  ideas  which  may  help  other  students  of  the  prob- 
lems  involved.  But  the  designer  never  advocates  the  use 
of  these  devices  nor  advertises  them.     Deeds  have  been 


as  upper  gates  no  1  I  lucks  on  the  Illinois  and  Ml- 
(anal,  Inil  the  lower  leaves  or  aprons  of  those 
designed  of  sufficient  size  to  depress  the  gates  au 
ally  only  when  the  locks  are  filled  to  within  10 
of  the  surfaces  of  the  upper  pools.     Those 
worked  successfully  since  1907,  although  there 
fects  in   workmanship  that  were  corrected,  and 
one  uncorrected   defect  in  design   that    i 
importance   so   long  as  the   canal   levels  are    n 
These  gates  were  also  designed  under  my  pat 
Holth,  but  the  completed  designs  were  not  submiti 
me  for  correction.     This  type  requires  flotation  or 
iary  power  to  raise  it  until  its  nose  is  above  - 
the  current  may  act.     It  may  be  readily  mod 
applicable  to  spans  up  to  100  ft.,  but  is  peculiarly  ■, 
for  use  as  an  upper  gate  to  a  canal  lock,  of   tO 
span,  and  not  exceeding  10-  to  12-ft.  depth. 
The  other  two  types   (Figs.  3  and  4)   are  bi 


Initial  raising'  requires 
either  buoyancy  or  external 
■force 


.-Gats  and  outlet  conduit 
'  skwn  as  they  would 
appear  in  opposite 
abutment  or  pier 


Fig.  I.     Type  of  Dam  Used  on  the  Illinois  and  Mis- 
sissippi Canal  Feedeb  neab  Gbeen  Rivee 

or  will  be  executed  so  thai  the  Government  may  use  the 

e  on  all  public  works. 

The  types  shown  are  nol  all   novel;  the  two  types  at 

i  of  the  drawing  arc  covered  in  whole  or  in  pari  by 

a  189        'I  ,      1 1  i  -in   ml   plane  gate 

type  (  Fig.  I  >,  modified  to  -nit  local  conditions,  has  been 

in  use    ince  L901  on  the  feeder  of  the  Illinois  and  Miss- 

i  anal  near  the  aquedui  t   crossing  <  I  reen   River,  j 

I  laced  horizi  i  the  bottom  of  the  feedei   e 

an  en  rise  and  retain  the  canal  level 

in  ca  e  of  a   bn  al.   in   the  banks.     The  part  icular  gate 

i    li     th     Mechanical    Engi 

neer,  and  .  i  I  bj   L.  L.  \\  1 ler,    \    istanl    I  !ngi 

in',  r.    The  canal  e  in  1910  and  thi 

ad  closed  the  feeder,  pi  I  lining   the  level 
in  the  feeder  canal.     It  then  repaid  its  co  i 

The  second   type   (Fig.  2),  but   withoul   the  wooden 
drill  iphon,  has  also  been  in  e  1907, 


i '>n 

' 

I.  i •. 
pi  - 


Kit!.  2.     Type  of  Movable  Chest  Used  as  Upper 
on  Locks  of  the  Illinois  and  Mississippi 

(Without   drift   shield   and    siphon.) 

be  novel,  and  arc  now  published  for  what  they 
worth.      Anyone   familiar  with   "hear  traps"  will  n 
stand  at  a  glance  their  working.    When  the  movable 
is  to  he  operated  automatically  by  means  of  n 
conduits    leading    to    the   hydraulic   chamber  shou  I- 
closed  exec] it  such  as  conned  with  the  siphon.  1 1 
the  inlet   conduit   leading  to  siphon  and   hydra 
In t  should   lie  adjusted   to  admit  only  such   flow   M  i 
sary  lo  maintain  crest   at   maximum  height,  to 
fei  five   action    at    siphon.      The    crest    may    hi 
li  wiled   liv  hand  operation  at  am    reservoir  hoi 
air  pipe  to  break  siphon  action  should  he  at   li 
area    id'   siphon    I  hroal,   and    its   cut  ram  c   an  i 
movable  mouthpiece  in  order  that    proper  adjustim 
ii  lativo   levi  I     nl    w  In.  h    the   dam    is   to  act    m 
id  j   i'li  ore-  worth  -|"'i  ial  rcmai  k  are  j 

I  I  )       The  care  taken  to     o  arrange  the  In  di 
In  i      a      In    i  air  e    mini    and    sediment    to    be   sv 
motion   of    the   gate    into   or   near   numerous   \va 
aid     CXl't     pipes    or      'scupper     "'      nn1 

mud  I  rom  ai  eumulat  ing.     Thi    li 

duced  in  .hi '  •    lent  by  well  proven  means, 
i  '  i      Tin    ,ii  riiiigcnieiil    of   piping    for   the 

and   i"    ecure  form  d    t  rilml  ion  of  water 
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nn.g  entire  length  of  gate  by  making  the  main 
1  of  much  greater  capacity  than  that  of  all  dis- 
g  pipes  or  conduits  combined. 

The  siphon  for  automatic  control  of  the  gates 
floods,  in  addition  to  hand  control.    These  siphons 

the  supply  mains  before  water  in  them  may 
nder  pressure  the  small  distributing  pipes  leading 
draulic  chambers.  They  'nave  discharge  capacities 


l?6--> 


of  rotation,  and 


from  one  side  to  the  other  of  the  axis 
the  gate  rises. 

The  type  with  siphon  control  falling  downstream  ad- 
mits trussing  or  bracing,  etc.,  so  that  it  is  possible  to 
make  it  very  light,  and  at  the  same  time  strong  and  stiff 
against  warping  and  of  any  reasonable  length.  It  may  be 
advantageously  used  up  to  10-  to  12-ft.  lift  on  high  spill- 
ways and  dams.  The  width  of  that  part  below  the  axis 
of  rotation  in  any  of  these  movable  crests  should  be  not 
less  than  five-eighths  the  width  of  upper  section,  ex- 
clusive of  width  of  flap  leaf ;  the  relative  proportions  of 
parts  of  gates  should  be  computed  to  meet  the  special 
conditions  in  each  case. 

Steel  plates  are  hinged  to  edges  of  lower  sections  and 
move  along  inclined  planes  in  order  that  there  shall  be 
elasticity  in  the  system  even  under  considerable  wear  at 
axis  and  inaccurate  work.  The  gates  will  not  be  subject 
to  wedging  and  obstruction  by  gravel,  chips,  etc..  and 
these  narrow  leaves  remove  most  of  the  objections  that 
have  been  made  to  drum  weirs,  etc..  the  leaves  of  which 
must  be  nearly  in  contact  with  the  curved  surfaces  of  hy- 
raulic  chambers,  and  are  often  wedged.  These  plates 
may  be  in  sections  of  desirable  lengths,  the  joints  between 
lengths  may  be  stopped  against  leakage  by  strips  of  pure- 
rubber  packing,  allowing  any  section  to  rise  or  descend 
enough  to  pass  over  any  chance  pebble  or  chip  without 
serious  leakage,  or  straining  the  gate,  and  the  plates  as 
a  whole  to  adjust  themselves  to  wear  or  inaccurate  work- 


Span:  By  properly  proportioning  size  and  location  of  feed  _ 

conduit;  span  may  be  made  of  any  reasonable  iengm\ 
Feed  Conduit  A 


accomplished  -through 
this  pier 


Conaurt  and  control  gate, 
shown  as  they  appear  in 
opposite  pier  or  abufment 

For  hand  or  positive  control; 
not  built  in  same  pier  as 
siphon  tor  aufomafic  corrtroi 


Fi< 


forged  H  •.,'. 


Al+erna+e  Type  of  Hinge 

Proposed  Falling  Cri si 


Detail  erf  Hinge. 
'     idcri- 
about  5  ft) 


(Hinges  placed  at 
intervals  of  c 


thai 


rl  equal  to  Iml   less  than   Hie  mam   c luitc 

hand-operating  devices  be  closed)    whenever  tlur- 

iilond  the  water  level  above  a  dam  reaches  the  level 

I  siphon,  throat  or  lop,  the  siphon  at  nine  "bleeds" 

main.  Then   the  preponderant  e  of  water  pres- 

n t  once  changed  from  one  side  to  Hie  other  of  the 

potation  of  the  pate,  and  it  will  fall  and  remain 

til    the    level     in     tile     re-er\nir     falls    below     Hie    ail 

I  s i  ]  1 1  m  1 1 1 .  Thereupon  the  *iphon  action  ia  broken, 

I  pressure  is  again  exerted  throughout  the 

:ati\  the  preponderai if  pre  sure  it  again  Bhifted 


manship,  location  of  axis  or  in  forming  the  plant1  surfaces 
of  the  hydraulic  chamber. 

(I)  The  air  passages  to  remove  vacuums  that  form 
under  the  gate,  due  rapid  flow  of  water  over  it  when 
down,  are  nut  novel,  even  in  the  particular  disposition 
ui  them.  Vacuums  more  or  less  complete  under  over 
falls  increase  materially  the  pressures  on  the  upstream 
■  ■;  ih  and  dams;  cause  tremblings  and  vibrations 
in  dams,  and  in  old  hear  trap  forms  sometimes  determine 
whether  thej  can  be  worked  at  all  in  certain  positions  or 

phases  of   their   motion. 
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The  question  of  prevention  of  partial  vacuums,  then, 
is  of  some  importance  in  all  dams,  whether  movable  or 
fixed,  and  especially  so  in  bear-traps,  where  little  or  no 
attention  has  been  given  the  subject. 

Eegulation  of  Reservoir  Level  with  Hand-  and 

Automatic-Spillway  Crests,  or  Sluiceway 

Gates 

Some  criticisms  of  automatic  movable  sluice  gates  have 
been  based  upon  the  opinion  that  their  movements  are  so 
rapid  that  there  would  he  thrown  into  the  stream  below 
the  reservoir  large  amounts  of  water  en  masse,  thus  creat- 
ing waves  of  such  magnitude  that  damage  to  life,  or  prop- 
crty  might  result.  This  objection  is  well  founded,  but 
that  it  may  be  easily  removed  is  evident  when  it  is  con- 
sidered that  the  movable  crests,  or  spillway  gates  pro- 
posed are  in  fact  hydraulic  engines,  capable,  if  properly 
constructed,  uf  as  smooth,  gradual  and  certain  movement 
and  control  (and  by  similar  methods)  as  any  other  hy- 
draulic press   or  engine. 

It  is  necessary  for  this  purpose,  in  a  series  of  sluice- 
way.- controlled  by  automatic  gates,  to  provide  one  and 
only  one  sluiceway  of  the  series,  with  a  hydraulic  gate 
to  be  operated  carefully  by  band,  in  order  to  make  the 
increase  in  discharge  as  gradual  as  it  would  be  over  a 
fixed  or  movable  horizontal  weir  of  suitable  length,  by 
rilling  in  by  gradual  increase  in  discharge  the  differences 
in  total  discharge  caused  by  the  Midden  periodic  gate 
movements. 

For  instance,  suppose  there  is  an  available  site  350  ft. 
in  length  for  a  spillway  to  he  used  in  connection  with  a 
large  reservoir,  ami  that  the  maximum  flood  to  be  wasted 
is  about  25,000  eu.ft.  per  see.,  and  it  is  desired  to  store 
all  water  practicable  in  the  reservoir,  with  a  fluctuation 
in  its  water  level  of  about  '-'  ft. 

The  effective  depth  of  the  sluiceways,  if  50  ft.  wide 
each,  must  he  9  ft.  at  maximum  Hood  level,  and  there 
mi,. i  be  -i  ■  such  sluiceways  of  that  width  to  discharge  the 
maximum  flood  of  25,000  see. -ft.  The  sluice  gates  or 
movable  crests  may  he  made  of  7-ft.  lift  cadi,  and  the 
levels  Hi  the  reservoir  must  he  so  controlled  as  to 
rig,  ll(,i  more  than  2  Et.  above  then-  i  resl  level  when  in 
1  position. 

Each  50-ft.  Bluiceway  ">  ft.  deep  will  discharge  approx- 
imate I  •  ''"'"i  sep.  ft.  When  the  water  rises  to  the  limit 
gati  b  ing  down,  there  will  he  '.)  ft.  depth 
in  the  sluices  ami  1 1 1.-  discharge  of  each  will  then  approxi- 
100  -  ii-  Tli'-  disi  barges  maj  lie  less  than  above 
[re  a  timed  for  demonstration  ;  aci  uracy 
is  not  now  in  quesi  ion. 

o,„    0f  the  -in  to  he  of  most  careful  con- 

;,,„,.  an(]  fitt  :     i'1''  ,i:iihI  control  and 

ion.   and    live   of    them    D  d    to   he   Operated 

automatically  by  siphon,  all  of  a  type  falling 

rWnstreain   fi Hie   reservoir.     Tin  •    lattei    bave   the 

siphon   throat-   and    their   ai  r-eiil  ranee   bn  nl       Bcljll   h  rl    in 

on,  a] im  re- 

1     In  ginning 

hi  n  thai   h"  i  1   rem  hei    't   in. 

i  hen   rai  ed.  and   the  In  tli   gate 

falling  w|,,.,,  the  Ii  ■  !  oul  3  in.  below 

the  ma   imum    afe  limit   named  above.     Mow,  when  the 

,       Ml 

,j    thi      ii        -I    •■  in<  h   level   the   Fir  i 
d   to   fall     the  opi  n would   begin   to 


perated   gate   at   a    rale   that    pn- 
eservoir  water  until  that  gate  be 


lower  lh"  hand 
the  level  of  the 
depressed. 

Whenever  the  first  automatic  gate  goes  down,  the 
operated  gate  should  at  once  he  raised,  and  the 
gradual  movement  of  the  hand-operated  gate  be  rest 
between  the  falling  of  the  first  and  second,  etc.,  and 
feeding  automatic  gates,  if  such  care  he  necessary 
is,  then,  practicable  to  make  the  discharge  from  a  t 
voir  by  the  use  of  these  gates,  or  indeed  of  any  o 
"bear-trap"  family,  as  gradual  and  regular  as 
oiher  device,  even  if  that  device  he  a  fixed  weir, 
controlled  sluiceways  have  the  material  adv 
the  fixed  weir  of  allowing  the  storage  of  7  ft.  (in 
case)  depth  of  water  over  the  entire  surface  of  the  i 
voir,  which  cannot  be  done  by  a  fixed  weir  of  same  k 
of  crest  with  as  little  waste  and  as  little  fluctuate 
water  level  in  the  reservoir.  The  sluices,  moreover, 
admirably  for  drift  chutes. 

In  some  very  large  reservoirs  now  in  existenc 
under  construction,  this  additional  storage  of  7  ft.  i 
reservoir  might  run  to  a  hundred  thousand  acre-fe 
even  much  more,  a  matter  of  very  great  importan 
our  arid  region,  where  water  is  so  precious  for  irrig 
ami  domestic  use 


HgvtlncDEagiE  <C©E&ff©s"ena©e  <des  Cb$ 
Pflgiirair&iEagl 

The  sixth  annual  Conference  on  City  Planum, 
held  at  Toronto,  Out.,  May  ''■">  to  27,  with  members! 
liilegates  present  from  various  parts  of  the  0 
States  and  Canada  and  with  a  U'\v  speakers  and  gl 
from  Great  Britain.  The  sessions  and  exhibition 
held  at  the  University  of  Toronto.  The  Consen 
Commission  of  Canada  entertained  the  members  a(  a 
iter  and  lunches  were  provided  on  suecesssive  confe 
days  by  the  Province  of  Ontario,  the  Toronto  Hi 
Commission  and  the  City  of  Toronto.  One  afternooi 
devoted  to  a  boat  trip  to  see  the  improvements  being 
ned  on  by  the  Harbor  Hoard  and  to  an  automobile 
through  the  city. 

The  program  was  well  arranged  ami  interesting  bo 
design    and    fulfilment.      Its    major    features    were 
waterfront   development  and  city  transportation,  ea< 
which  was  assigned  a   ,\  hole  session.     Another  session 
given  up  to  the  protection  of  residential  districts,  ai 
the    playground    and    recreational    facilities    in     Vmc 
i  Ities.     The  liiianeing  of  city  planning,  the  propi 
nndian    town    planning   act    and    garden    cities   were 
only   remaining  set   topics  on   the  program.      II   will 
he  seen   thai   the  program   was  relatively  simp! 
out  ami  not   overloaded  with  a  great   number  or  mi 
mI  Bubjecte  at  any  one  session. 

Before  tnkini;   up  such  parts  of  the  proeeedii 
Conference  as  we  have  c  boson   for  mention  in  more  <l 
M    may  he  stated   thai   when   these  conferences  were  b 
there    was   some   hesitation    about    adding   lo   the 
i her  uf    ities  already   exist ing.  so  the  Confct 

org! .!   ami     in      I  ecu   i  allied   on    from   year  to 

villi  lillle  other  machinery  lluin  an  executive  ponMn 
The  ollicer  of  Ihi  eommitlee  are:  Chairman,  Froili 
l.nw  Olmsted,  Brookline,  Mi  ;  Vico-Chairman,  Ni 
|»,  Lewi  .  New  York  Oily;  Secretary,  Havel  ShurtU 
<  !< re     si  .  Bo  ton,  \£ai  , 
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Waterfront   I  Development 

s.  Gourlay,  of  tlie  Toronto  Harbor  Commis- 
r i ii  address  on  the  "Basic  Principles  of  Water- 
■lopment,"  as  illustrated  by  the  Plans  of  the 
■arbor  Commission.  Summarized,  his  "basic 
"  were  that  the  waterfront  is  a  heritage  of  great 
ic  citizens;  that  it  should  be  municipally  owned 
feed  for  thf  greatest  benefit  of  all  the  citizens 
d  future  generations;  thai  if  not  profit  making 
.,1  least  be  self-supporting;  that  there  should 
fepth  sufficient  for  the  greatest  craft;  that  there 
ample  freight-handling,  warehouse  and  manu- 
faeilities  and  also  a  large  central  wholesale  and 
1  market,  as  well  as  coordination  of  steamship, 
■ray  and  radial  (electric)  railway  lines;  that 
id  should  lie  reclaimed;  and  that  in  land  and 
lamation  there  should  be  provided  only  good 
Beep  water.  In  addition  to  this  already  am- 
ggram  there  should  be  provided  recreation  and 
t  facilities  including  parks,  driveways,  bridle- 
Iks,  safe  channels  for  small  craft,  bathing 
id  locations  for  summer  homes. 

■  things  are  actually  or  tentatively  included  in 
to  harbor  and  waterfront  improvements  now  in 

Engineering  Xews,  May  29,  1913,  p.  1116. 
il  description  of  the  project).  The  commission 
acquire  nearly  all  of  the  ten  miles  of  water 
provide  31%  miles  of  docks  and  perhaps  add 

more;  to  afford  connections  with  the  three 
nental  railways;  to  provide  two  350-acre  parks; 
nous  other  things.  The  total  estimated  cost  of 
,  is  $25,000,000,  or  si;.ooo,000,  omitting  near- 
Iks  projected  lor  some  time  in  the  future.  Part 
■ense  will  be  met  by  the  Federal  government, 
lout  $10,000,000  of  contracts  have  been  let  by 
id  the  government. 

thy  discussion  followed  this  address,  dealing 
th  local   issues,  but   bringing  out  the  fact  that 

Water  tonnage  is  slight  at  Toronto  and  has   no1 

much  of  late.  The  discussion  also  showed 
ling  on  the  part  of  many  that  a  project  which, 
mi',  is  expected  to  enhance  values  of  adjacent 
Id  he  paid  for  in  part  by  assessments  for  bene- 
•rs  suggested  excess  condemnation  id'  land,  with 

profit-taking  by  the  city. 

iiii'w.  Financing   \\i>  Crn    Planning 

bjeet  was  introduced  by  Andrew  \V.  Crawford, 
Rphia.      lie    urged    that    the    life   of   city    bonds 

outrun  the  life  "I'  the  improvement  they  are  to 
id  -.nd  there  is  a  tendency  now  to  make  bonds 
km.     lie  suggested   thai   amortization   charges 

Dade  heavy  at  first  and  light  afterwards  for 
I  improvements  and   (he  reverse  for  long-lived. 

■  sinking  fund  contributions  for  pavements 
toade  alum  i  wholly  in  15  year-  u  hile  those 
nighl   lie  light   for  a  much  longer  period,  then 

the  end.  \\\  tin-  mean-,  those  n ho  got  the 
lit  would  pa)   for  it. 

f  this  paper  one  speaker  urged  thai 

i  ed  instead  of  long-term  bonds,  and  said 
is   now   mandatory    in    Mi    achu  etts.      E.    P. 
of  New  Y"i  k  <  'it  v.  sanl  thai  long-term  bond 
og  for  the  improvement  several  tune-  over,    A 


.My  of  300,000  people  has  recently  decided  to  spend  $1,- 
000,000  a  year  for  improvements,  paid  from  the  tax  lew. 
On  this  plan  it  can  get  $50,000,000  of  improvements  in 
•"ai  years.  On  the  long-term  bond  plan  it  could  make  $1. 
000,000-a-year  improvements  for  l(i  years  only. 

A  serious  aspect  of  Canadian  municipal  indebtedness 
was  brought  out  by  G.  Trafford  Hewitt,  of  London,  a 
Garden  City  enthusiast  who  at  the  same  time  is  ens 
in  the  sale  of  municipal  bonds  or  debentures.  He  said 
that  within  the  past  two  years  London  has  been  asking 
whether  Canadian  cities  are  not  overborrowing.  lb1 
thought  that  Canada  should  have  a  Federal  Local  Gov- 
ernment Board  (like  (neat  Britain)  to  pass  upon  all 
municipal  loans.  George  Langley,  Minister  for  Munici-* 
pal  Affairs  for  Saskatchewan,  said  that  the  legislature  of 
his  province,  at  its  last  session,  created  a  Local  Govern- 
ment Board  of  three  members,  who  serve  for  ten  years 
each  and  have  absolute  power  of  examination  and  veto  of 
all  municipal  loans  in  the  province.  The  hoard  consists 
of  a  lawyer,  an  engineer  and  a  business  man.  Thus. 
Adams,  of  London,  England,  thought  that  the  lessening 
British  confidence  in  municipal  loans  was  not  so  much 
due  to  overborrowing  as  to  a  belief  that  Canadian  real- 
estate  values  are  speculative. 

John  N'olen.  of  Cambridge,  and  Frederick  C.  Howe,  of 
New  York,  speaking  of  cities  generally,  thought  that  the;. 
are  too  unwilling  to  incur  indebtedness  fur  municipal  im- 
provements. Mr.  Howe  suggested  the  more  general  adop- 
tion of  methods  which  will  place  the  cost  of  municipal 
improvements  on  real  estate  whose  value  is  increased 
hereby;  also  the  issuance  of  municipal  bonds  secured 
only  by  the  revenue  from  the  industries  which  the  bonds 
are   issued   to   build    [as   water-works  or  electric   lights]. 

City    Planning    Progress 

A  long  evening  was  devoted  to  recent  progress  in  city 
planning,  centering  around  a  tentative  Town  Planning 
Act  prepared  by  a  committee  of  the  Canadian  Commission 
on  Conservation  (Ottawa.  Out.).  As  explained  by  a 
member  of  the  committee,  any  such  legislation  can  be 
suggested,  only,  by  the  Dominion  Government.  Accord 
ingly,  this  bill  has  been  drawn  and  submitted  I'm-  the 
widest  possible  criticism.  After  it  has  been  improved. 
is  will  he  submitted  to  the  nine  provincial  legislatures 
for  possible  enactment,  with  such  modifications  to  meet 
varying  provincial  conditions  a-  they  may  deem  lit. 

Briefly,  the  hill  provides  for  provincial  town  planning 
boards,  under  provincial  departments  of  municipal  af- 
fairs. These  boards  would  consist  of  a  '"town  planning 
comptroller,  who  shall  be  a  permanent  paid  executive  of 
leer,  skilled   in  town  planning  and  chairman  of  the  board, 

end  res] sibb'  to  the  minister"  of  municipal  affairs,  and 

of  a  number  of  members  of  the  provincial  government 
serving  ex-officio.  The  bill  authorizes  every  municipal 
authorit)  to  create  a  local  housing  ami  town-planning 
board,  consisting  of  the  mayor,  town  engineer,  medical 
health  officer  and  rial  less  than  two  ratepayers,  preferabh 
an  architect  and  a  financier.  Municipal  authorities 
adopting  the  a.  |  would  also  appoint  a  housing  and  town- 
planning  eoinini->ioiier.  "skilled  in  town  planning,"  who 
would    he    executive    officer    of    the    planning    board    and 

who     Would     lint      be     IvlneVahle     |>oln     otliee     nor    Sllbje,  I      |o 

redmtii f  Balar)  without  approval  of  the  central  plan- 
ning board.     The  central   authority,  en   its  own   motion 
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or  on  petition  of  ten  or  more  municipalities,  would  have 
power  to  appoint  a  local  planning  board. 

Any  local  planning  board  would  be  a  corporate  body, 
with  power  to  acquire,  lease  or  sell  property,  and  to  pre- 
pare and  adopt  a  town-planning  scheme,  each  of  these 
two  steps  to  be  subject  to  the  approval  of  the  central 
planning  hoard.  No  funds  to  carry  out  a  town-planning 
scheme  could  be  raised  without  the  approval  of  the  local 
city  or  town  council.  The  principles  of  ordinary  and 
of  excess  condemnation  are  embodied  in  the  bill. 

Thomas  Adams.  Town  Planning  Inspector  of  the  Local 
Government  Board,  London,  England,  was  asked  to  criti- 
cize the  bill  but  was  unwilling  to  say  more  than  give  the 
general  scheme  approval,  pending'  knowledge  of  local  gov- 
erning conditions.  He  stated  that  the  proposed  bill  was 
in  many  respects  like  the  British  Town  Planning  Act. 
He  proceeded  to  talk  about  recent  British  town  planning 
and  showed  many  interesting  lantern  slides.  He  distin- 
guished between  city  planning  under  German  and  Swed- 
ish laws — which  is  confined  to  the  control  of  the  lines  of 
streets  and  open  place-,  skylines  and  monuments,  with- 
out touching  the  homes  of  the  people  and  which  even 
force  high  buildings  and  overcrowding  because  of  the  ex- 
pense of  wide  streets — and  British  town  planning,  which 
embraces  every  aspect  of  municipal  life,  safeguarding 
health,  providing  homes  and  proper  factories  for  the 
people  and  insuring  the  amenities. 

Mr.  Adams  stated  thai  152  of  the  authorities  surround- 
ing the  County  of  London  have  chosen  two  representa- 
tives each  to  meet  with  a  representative  of  the  Local 
Government  Board  and  the  Board  of  Trade  to  consider 
town-planning  problems  common  to  the  152  authorities. 

In  a  lengthy  and  spirited  general  discussion  of  the  pro- 
posed town-planning  act  for  the  Canadian  provinces  some 
fear  was  expressed  as  to  lack  of  coordination  between 
local  planning  commissions  and  local  councils  and  also 
as  i"  the  willingness  of  the  cities  of  some  of  the  provinces, 
especially  the  far  western,  to  submit  to  central  control. 
On  the  latter  point.  Dr.  Peter  II.  Bryce  stated  that  the 
.inn  genera]  objection  was  raised  when  the  Ontario  Pro- 
-ineeii  Board  of  Health  was  created,  and  Dr.  (has. 
Hodgetts  remarked  that  city  planning  is  largely  a  mat- 
ter of  public  health.  It  appeared  from  the  discussion 
that  several  of  the  provinces  have  already  adopted  or 
taken  steps  to  adopt  some  measure-  of  town  planning  and 
that     on     the    whole    there    was    a    strong     feeling    in     th. 

audience  of  approval  oi   Hie  general  terms  and  spirit  of 

the  (  onservation   (  'oin'iii-sion    hill. 

Tie         ii  jufil  outlined  lasted   until   about    I  I   p.m.. 

leaving  -cant    time   for    Flavel    Shurtleff,   Secretary  of  the 

f  mil.  rence,    to    preseni    his    annual    review    of    American 

in  city  planning,  which  has  come  to  be  a  Valuable 

feature  of  thee  conferences.  The  greater  part  of  this 
report  will  be  given  in  :•  later  issue.  Suffice  il  to  say  here 
and  now  that  many  city-planning  commissions  were  es 
tablished   in   1913  and   some  city  planning   projects  car 

ried    forward    toward    the    completion    of    actual    eon   I  iiM 
t  ion . 

(    in    TH  \  \-I'oi;i  \  I  [ON 

Papers  on  the  "Utility  of  bhe  Motoi   Bu  ."  by  John  A. 

Mi  i  ollum,  A    istanl    Engineer,   Board  of  Eel imate  and 

Apportionment,  New  Fori    City,  and  on  "future  Rapid 

it:   Subway,    Elevated   oi    open    Cut,"   by  J.    V. 


Davies,  Consulting  Engineer,  Brooklyn  Rapid  Tniji 
Co.,  were  presented  in  abstract  by  their  authors,  and  :»» 
rise  to  lengthy  and  interesting  discussion. 

Mr.  McColloin  sketched  the   rapid  growth  of  tin 
bus   in    London,  spoke  of   its  somewhat   extensivi 
Paris  and   less  wide  use   in    New   York  City — which! 
will  probably  soon  he  increased  by  the  granting  of  fl| 
ibises    for    new    routes    under   a    legislative   act   of  l| 
Great  advantages  of  the  motor  bus  are  flexibility  of 
and  low  first  (list.     A  disadvantage  is  high  operating 
Motor  busses  should  be  confined  to  routes  which  will 
plement  street   railways.     They  may  be  useful  in 
ban  districts.     Their  probable  effect  on  street    M 
should    be  considered.      Until  more   experience 
had,  motor-bus  franchises  should  be  for  hut  sbo 

By  way  of  discussion  on  this  paper,  George  Mi 
President  Board  of  Alderman,  New  York  City,  expre'd 
the  belief  that  we  are  just  at  the  dawn  of  the  motor  >t, 
and  that  it  will  be  a  useful  supplement  to  rapid  tra 
Duncan  MacDonald,  of  Montreal,  said  that  the  succi 
the  motor  bus  in   London  dated  from  municipal  re 
tion  of  the  cars  and  service.     He  also  remarked  tha 
London  motor  husses  which  serve  the  congested  disl 
weekdays  can  he  turned  country-wards  on  Sundays.     1 
Goodrich,   Consulting    Engineer.   Xew   York  City,  >t  • 
that  the   cost   of   operating   motor   busses    is   largely! 
fluenced  by  the  character  of  the  pavements.     In  Lorl 
it  has  been  found  that  these  vehicles  have  damaged 
dations  to  pavements  and  have  broken  conduits,     lb' 
of  the  opinion  that  motor  busses  should  pay  for  thel 
of  the  streets.     Thos.  Adams,  of  London,  England,  rl 
a  London  street  with  heavy  foundation  and  granitt 
rnent  which  was  regarded  three  times  within  a  short 
iod  to  make  good  damages  by  motor  busses.  Mr.  Ail 
also    urged    that    for    suburban    motor-bus    service   l)< 
roads  would  have  to  be  provided  than  are  generally  f< 
in   North  America — better  as  regards  stability  and  < 

Mr.  Davies'  paper  on  rapid  transit  contained  soum 
teresting  comparisons  of  the  unit  cost  of  suburban 
city  trolley  lines  on  the  surface,  underground  tro 
elevated  railways  and  subways  under  various  eoncu 
Mr.  Davies  urged  that  city  planners  should  lirst  0 
study  transportation  problems,  as  all  city  growth  ig 
pendent  on  t  ransportal  ton  facilM  ies. 

In   the  discussion  of  this  paper.  Thos.   Adams  said 
instead   of   city    planning    being   based    on    transport] 
the    latter   should    he    based    on    city    planning. 
McAneny  remarked  that  loo  often  our  cities  have 
railway  officials   to  lake   the   place  of   the  city  goverj 
in   laving  out    transportation   lines.      In    Xew   York 
under  the   new    subway   plans,   lateral   city  growth 
forced  by  regulating  the  height  of  buildings.     E. 
si  It.  a   former  member  of  the   Public  Service  Com! 
of  Xew  York  City,  said  the  high  cost  of  providing 
transit    for  Xew   York  is  due  largely  to  lack  of  fo; 
u    laying   oul    a    street    system.      Oilier  cities   will 
Ihe    ,i fix  if  they  do  not  lay  open  broad  si  reels. 

Hi  si  \  i  as  Session 

The    one    brief    business    session    wa-.    eonlined    elite 
a      reelection      of      Ihe     executive    eoinmiltee.    wil 
changes  and   to  the  election  of  Thos.   Adams  and   IWO  f   | 

ers  as  honorary  members.     The  executive  coi lie  i  |i 

il      i  iw  ii   ehai  rman   and   get  rotary. 
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IL'vujffimIb©E:,=>  Yg&s=dl   Fair 
^ireclrS,©dl   Tw®   Steel 
dtuicSSc,  CI© velairadi 
By  C.  E.  Dbayeb* 

ino-  the  night  of  May  "25-36,  a  fire  in  the  lumber 
t  of  Cleveland  very  seriously  damaged  two  steel 
ta  and  for  a  time  threatened  to  spread  out  over 
y  in  a  general  conflagration.  The  behavior  of  the 
irk  under  fire  is  of  exceptional  interest  to  engi- 

:  .30  on  the  evening  of  May  '25,  the  first  fire  alarm 
rued  in  from  the  wholesale  lumber  district  on  the 
ong  the  easterly  side  of  the  Cuyahoga  River.   Other 

followed  in  rapid  succession  until  practically  the 
tire-righting  force  of  the  city  was  called  out  to  com- 
ibably  the  greatest  conflagration  in  the  city's  his- 
iii  area  of  15  acres  thickly  piled  with  some  fifteen 
i  feet  of  sawed  lumber  was  swept  over,  and  a  portion 
ltral    Viaduct   belonging  to  the   city,   and   of   the 


E.   93rd  St..   Cleveland,   Ohio. 


•I     'Vi\ 
vWWr^\\  T|j      _^  »     '  v  \   a  7j  3i  jo  » 


0       WO      EOO     300    400      500 


Fig.  1.   Extent  oe  Conflagration  of  May  25-26, 
Cleveland,  Ohio 


-Floor  burned   off 


30  29  S+3 

CENTRAL        VIADU  CT 


o'     too'  to'  ■300'  400'  500' 


Fig. 


'..    &.    St   L.    (NICKEL    PLATE)   VIADUCT 

Outlines  of  the  Central  Viaduct  and  Nickel  Plate  Railway  Viaducts 


Pig.  3.  ViewofFibbih  Night  of  Mat  25,  Cleveland,  Ohio 

River  i m,  1. mm 1    Central   Viaduct     In   rron<   and    rallwaj    viaduct  In  rear  of  view.) 
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Nickel  Plare  railroad  viaduct  were  wrecked.  The  total 
direct  loss  is  estimated  ai  the  present  time  to  he  about  a 
million  dollars.     Xo  lives  were  lost. 

The  fire  began  adjacent  to  the  Big  Four  tracks  on  the 
northwesterly  side  of  the  lumber  district  near  Elevator 
A  of  the  Cleveland  Grain  Co.,  where  ears  belonging  to 
[Jingling  Bros,  circus  were  stored  during  the  show's  two- 
days'  stay  in  the  city  (see  Fig.  1).  Chief  Wyler,  of 
the  Cleveland  tire  department,  is  of  the  opinion  that  the 
fire  was  started  by  employees  of  the  circus  with  these 
cars  or  from  a  lighted  match  carelessly  thrown  into  com- 
bustible material  by  someone  passing  along  the  tracks  to 
the  show  tents  pitched  not  far  distant  on  Scranton  Road. 

Reports  of  the  U.  S.  Weather  Bureau  station  from  its 
observatory  on  top  of  the  Society  for  Savings  building 
show  between  the  hours  of  9  and  10  on  the  evening  of 
May  25  a  south  wind  blowing  with  a  velocity  of  20  miles 
per  hour;  from  10  p.m.  to  12  a.m.,  the  wind  was  in  the 
southwest,  blowing  at  the  rate  of  21  miles;  for  the  bal- 
ance of  the  night   until   6  a.m.,  the  wind  was  from  the 


Bridge  and  Manufacturing  Co.,  now  the  Kiifl 
Co.,  is  an  iron  bridge  2835  ft.  6  in.  from  face  to 
backwalls,  and  is  made  up  of  a  series  of  pin-cm 
simple  Pratt  deck  trusses  on  iron  tower-,  exn 
river  span  which  is  a  through  steel  truss.  Two  hi 
the  swing  span  over  the  river  was  replaced  by  the 
fixed  span  clearing  r~?an  low  water  93  ft.  The  | 
of  the  wrecked  portion  was  about  90  ft.  above  the 
surface  and  about  32  ft.  above  the  top  of  rail  of  t 
road  bridge. 

From  the  best  information  now  obtainable,  the  | 
fell  between  12  and  1  a.m.,  May  26.  Two  theq 
explain  initial  failure  are  advanced.  One  is  that 
pansion  on  either  side  of  Truss  88  (Fig.  2)  H 
on  the  cantilever  ends  of  Trusses  87  and  89  can 
link  truss  (88)  to  rise  and  separate  the  halt-hole  | 
neelion  al  one  end.  The  other  end  of  the  truss! 
then  drop  and  start  the  collapse.  The  other  an 
plausible  theory  is  that  the  sway  rods  in  the  towv 
iirst  pulled  loose,  then  the  tower  posts,   intensely 


Fig.   I.    View  beneath  Viaducts  vfteb  Fire 

(Central    viaduct    in    foreground';    Nickel    Plate    viaduct    in    backs-round,  roller  lift  span  at  left,  then  Towers  1,  2,  3.  hi 

60utli  with  a  velocity  of  about   20  miles  per  hour.     The  particularly  in  Tower  30-29,  crumpled.     An  eye 

Ere    noil    therefore   have    (raveled    about     l.">°    into    the  s  reported  to  have  said  that  the  fall  was  not  and 

wind.     Fire  Chief  Wyler  add-  (he  weigh!  of  his  experi-  a  gradual  subsidence. 

ence  to  the  statemenl  thai  a   (ire  under  such  conditions  The  wearing  surface  of  (he  roadway  on  (be  vii 

,:,  the  Cleveland  [umber  flats  will  travel  faster  i-in.  creosoted   wood   blocks  on   -1-in.  creosoted 

and    burn   more  fiercely  against    (he  wind   (ban   with    it.  ami-groove  plank  lying  on  the  iron  lloor  strings 

Fit       lye   (lie  suction   upward   was  so  greal    a     to  pick    up  tween   (he  Mocks  and  planks  is  a  Vs  '»■   IVI1  I*!8 

I    2xl2in.xl4  ft.  s |  were  card    from  (he  8xl4-in.  curbs  are  also  creosoted,  hut   (he  2-in.  i 

lumber  pili     fiftj   feel  and  i c  from  the  flames,  plank  are  untreated. 

The  fire  was  circum  cribed  and  under  control  a!  aboui  The  inflammability  of  Ihe  creosoted   nmdwag 

of  May  26,  I i   tinned    lo  burn    fiercely  leal   developed   by   il   contributed   largely  In  the  i 

•    3   a.m.    when    il    had    about    I I    ilself   out.  I'mler  (he  -I  of  (he  \iadiiel   ulnae  the  llout   WB8 

oli,  the  lire  on  Ibe  -round   was  of  loo  low  in  tonsil 

'    '    rTKAL    N  " much    damace    |o    cither    the    lowers    or    I  he    I  run 

1 1|  ■         tincture,  aboul  270  ft.  i    n  tanj  l<  il  ma  -  lying  some  lop  chords  of  Ibe  lru>  ••-  are  hueklcd.  Iwcnl 

tin     Nickel    Plate    Viaduct.  heau Ihe  northerly  side  of  Ihe  railroad  and 

otcd  roadway  on  the  northerly     idc  Ibe  southerly  side  will  ha\e  lo  he  renewed,  whilt 

and    irJO    ft.   on    Iht icrl       ide    i  Ihinp    above    Ihe    llnor-bcams    is    so    badly    war|' 

;  Ri  itlge   Engineei  tv  i  ti  tl  iih  to  require  complete  renewal.     The  dm 

Frederic]    1).  Richard    of  tl to  bi    |S125,000,  and  the  the  fl '-beams  was  caused  in  Ihe  main  by  tho  si 

ore  lln'  diimagcd  purl  n|   Ibe     inducl  rail     and     Iringer    carrying  Ihe  rail-  movinj;  to* 

til  .  Rap  "hen   Ihe  cnlla| 'i  urred  and   pulling   ft 

1881        by  tho  1  iug    Iron  ol  the  liol  bean t  of  line. 


!  .  r.  i  i 
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Nickel  Plate  Viaduct 
e  Nickel  Plate  Viaduct  suffered  seriously  over  about 
t.  of  its  length  by  having  the  steel  members  badly 
rted  and  the  foundation  pin's  disintegrated  by  the 


heat.    E.  E.  Hart,  Chief  Engineer  of  the  X.  V.  C.  &  St. 
L.  R.R.,  estimates  that  $25,000  will  cover  damage  to  the 
railroad  viaduct.  Be  expects  traffic  to  be  restored  ovi 
west-bound  track  in  about  two  weeks  after  the  lire.    Tim- 


1  ■   .5-0,   \  ii  us  mi  tin   N'ickkl  Plati   Viaduct   ikteh     hi    Fiiu    Showing  Distortion  oi   Members 

6,  Towi'i    I,  i    sandal i  pi  ..    i....  .s.  Tower  3.) 
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her  is  being  hauled  by  team  from  an  adjacent  lumber 
yard  as  needed  to  frame  bents,  one  under  each  end  of  the 
girders,  with  an  extra  bent  in  Tower  5  where  the  30-ft. 
girders  are  badly  buckled.  Permanent  repairs,  already 
begun  by  the  King  Bridge  Co.,  are  to  be  completed  in 
60  days. 

The  railroad  viaduct,  built  in  1905-06  by  the  King 
Bridge  Co.,  is  double  track,  about  3000  ft.  long,  and  con- 
sists of  five  truss  bridges,  one  through  plate-girder,  a 
idler  lift  across  the  river,  and  the  balance  deck  plate- 
girders.  That  part  swept  by  the  fire  is  the  last  mentioned 
type,  and.  except  the  one  between  Towers  1  and  2  which 
is  a  (56-ft.  span,  the  girders  are  alternately  30  ft.  and  60 
ft.  Where  the  structure  was  subjected  to  the  fire,  align- 
ment is  partly  a  3°  curve  convex  to  the  northwest.  Ties 
are  8x11  in.xlO  ft.,  oak  and  untreated. 

No  part  of  the  railroad  viaduct  fell,  but  stands  an  in- 
teresting illustration  of  the  effect  of  fire.  In  all.  eight, 
towers  and  spans  were  more  or  less  affected,  from  the  los* 
of  paint  and  ties  only  on  that  portion  at  the  edges  of  the 
fire  to  the  distortion  of  every  member  in  Tower  5  where 
the  30-ft.  girders  are  buckled  far  out  of  line.  Besides 
the  distortion  which  is  apparent  in  the  photographs, 
webs  of  a  good  many  girders  are  buckled  laterally,  in 
some  instances  about  2  in.,  and  rivets  were  loosened 
in  top  and  bottom  angles  on  the  girders.  The  southerly 
side  of  the  viaduct  all  along  suffered  more  severely  than 
the  northerly  side,  although  the  approach  of  the  fire  was 
from  the  northwest.  Several  observers  claim  there  was  a 
change  in  local  air  currents,  and  that  after  the  fire  was 
burning  on  the  smith  side  of  the  bridge,  a  reversal  of 
draft  kept  the  heat  against  this  side  for  a  longer  time 
than  it  was  against  the  north  side.  All  pictures  are  taken 
on  the  southerly  side  of  the  bridge. 

In  Tower  3  (Fig.  8),  girders  at  the  expansion  end 
over  the  west  posts  are  parted  about  6  in..  A  similar 
gap,  due  to  contraction  after  the  Bre,  occurred  in  Towers 
],  5  and  6.  In  the  picture  of  Tower  3,  the  sandstone 
piers  under  the  southerly  posts  are  shown  badly  disinte- 
d.  Some  idea  of  the  intensity  of  the  heat  may  be 
M.in  the  fused  ashes  to  be  seen  in  the  fore- 
ground of  the  picture.  Cape  of  the  westerly  piers  were 
moved   slightly  east. 

In  Tower  I  (Fig.  6),  the  northwesterly  stone  pier  cap 

was   moved   east    about    3    in.,   while   the   southeast    cap 

d    west,    indical  ng    twisting   of    the    tower.      Severe 

.,     sandstone   pier   is  to  be  -ecu   in   the  lower 

light-hand  corner  of  the   picture.     Northerly   members 

of  tin-  tower  are  Lese  distorted  than  southerly. 

Ii;  Tnwei  .'.  (Figs.  5,  7),  was  the  most  intense  appli- 
of  heat.  In  Pig.  ;.  where  the  pedestals  are  shown, 
comparison  may  be  made  of  the  relative  abilitj  of 

ti    and    sandstone  to   « ithsl I   bent.     The   shat- 

jandstone  between  the  pedestals  and  under  the  strut 
old  iier  caps  which  were  «  hole  and  in  good  condi- 
tion before  the  Bre     Thi v  rete  ie  i  rai  Led  bul  no!  so 

badly  damaged  but  thai  it  would  carry  its  load  trith 
i  rains  opera!  ing  under  low  irder  .  I  a  the  other  v  iew 
rders  are'benl  in  the  due,  i  ion  of  the 
ature  of  Hie  trad  I  to  the lb. 

(,'l  m  i;  w.  <  >b!  i  i;v  \l  [ON8 

land  when-  the  Bre  'red  is  the  propei 

i  i     i:     .  in,  b  the  i  itj  and  the 

:    ii,,  n   \  iadui  i  .     Since 


the  fire,  city  officials  have  raised  the  question  w 
under  police  powers  the  city  can  restrict  the  pil:1 
lumber  so  as  to  remove  the  danger  from  fire  in  t| 
hire. 

Speculation  is  interesting  as  to  the  probable  i 
had  the  fire  spread  over  a  little  wider  area  either 
or  south.  According  to  the  statements  of  Fire!: 
Wyler,  had  Elevator  A  of  the  Cleveland  (frail 
which  caught  fire  several  times,  burned,  a  geners 
flagration  similar  to  a  Baltimore  or  Chicago  fire 
have  followed.  Had  the  fire  not  been  checked  about 
it  was  on  the  south,  it  is  altogether  probable  th 
river  span  of  Central  Viaduct  would  have  gone 
causing  a  long  and  expensive  delay  to  navigation. 

During  the  day  after  the  fire,  the  railroad  cor 
had  started  temporary  repairs  to  its  viaduct  atn 
made  arrangements  with  the  bridge  company  to  go 
with  permanent  repairs.  Three  days  later  the  for 
the  bridge  company  were  at  work,  first  cutting  awav 
oxyacetylene  the  portion  of  the  city  viaduct  fallen 
the  railroad.  There  are  no  powers  delegated  to  ci 
fleers  by  which  they  may  proceed  with  like  expedit 
time  of  similar  disaster.  The  city  received  bids  for? 
tcration  of  its  viaduct  on  June  2.  Money  is  provid 
emergency  bonds  voted  by  the  City  Council. 

The  writer  is  indebted  to  E.  E.  Hart,  Chief  Ei 
of  the  Nickel  Plate,  to  F.  D.  Richards.  City  Brid, 
gineer,  of  the  City  of  Cleveland,  and  to  6.  E.  I! 
Assistant  Bridge  Engineer  of  the  city  for  their  ass: 
in  gathering  information  pertaining  to  the  fire  aij 
effects. 


Clhairs®s©  FEoodl  Ptfe^esati  in 

We  noted  briefly  in  our  issue  of  May  28,  the  ap] 
ment  of  a   commission   of  American   engineers,  vvh1 
to  take  charge  of  flood-prevention  work  in  China, 
gions  which  have  suffered  from  Hoods  and  resultant 
ines  for  more  than  2500  years.      During  these 
n|   years,  while  millions  upon  millions   in   provi 
necessities  of  life  have  been  contributed  direi  th 

rcelh     b\     I  he    Chinese    <  .'overninolit    and    | pie, 

recent    years    by    foreign    nations,    never   has   a 
tempt    been    made   to   avoid    the   constantly    rei 
tastrophes    by    the    aid    of    engineering    constructio 
remained  for  an  American  engineer.  Charles  I1 

in  pninl  out   the  preliminary  measures,  and   i 

steps   are   about    to    be    decided    upon    and    the   netua 
struction  work  begun  by  a  commission  of  three 
engineers,    whose    portraits    and    biographies    we   I 
In  rev  ilb.      In    K\<;i\u:i;i\o    Xkws,   Sept.   25,    I"'  '■ 
Jameson    described    in     nine    detail    the    work    which 

i  'ommiss ous1  lertake. 

I. in  i .  ( '<>i .    Willi  wi    I..   Sim  i;r,   U.  s.  .\ 

The    President    of   I  be    I'niled    Stales   w 
American    lied    Cross    Association,    which    is   m 
liie   Chinese   (Jovernmenl    in    raising    fund      In 
Hie  work.  In  appoint  an  ollii  or  of  the  ( 'orp     ol 

1      S,    A.,   to  net    as   chairman   of   the   commisi 

ullii  er  si'lei  led  wii     l.i,  ul.  CI.  William  I j.  Sihei 
i,  ,i,|\     h:i      II    Will  hi   «  l,l>'    roputal  ion    as    the    I  >n  ( 

m  i  i     ill     the     \  1 1 . 1 1 1 1 1 .     division    of    (he     1'iiiini 
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hii  included  thhe  construction  of  the  famous  Gatun 
loc   and  dam. 

lliam  Luther  Sibert  was  born  at  Gadsden,  Ala.,  Oct. 
860.  He  attended  the  University  of  Alabama  for 
years  and  then  entered  the  United  States  Military 
envy  at  West  Point,  where  he  graduated  in  1884, 
-mate  of  the  late  David  DuBose  Gaillard,  Gen.  H. 
Ihittenden,  of  Seattle,  Wash.,  and  Maj.  Cassius  E. 
tii'.  of  Philadelphia,  Penn. 

!ter  three  years'  service  with  the  battalion  of  engi- 
;  at  Willett's  Point,  N.  Y.,  he  was  promoted  to  be 
-Lieutenant  and  made  Assistant  to  Major  Lockwood 
Recorder  of  the  Board  of  Engineer  Officers  on  the 
osed  Ohio  River  bridge  at  Cincinnati,  Ohio.  From 
to  1892,  Lieut.  Sibert  was  in  charge  of  local  im- 
aments  on  the  Green  and  Barren  Rivers  at  Bowling 
n.  Ky.     From  there  he  went  to  Detroit,  Mich.,  and 


of  the  United  States  Geological  Survey,  studying  at  the 
same  time  at  Columbian  (now  George  Washington)  Uni- 
versity, where  he  received  an  engineering  degree  in  1888. 
The  same  year  he  entered  the  irrigation  survey  division 
of  the  Geological  Survey.  In  1894,  he  was  transferred 
to  the  hydrographic  division  on  stream  measurements. 

When  the  Nicaragua  Canal  Commission  made  its  sur- 
veys on  the  Isthmus  in  1897,  Mr.  Davis  was  given  charge 
of  the  hydrographic  work.  Subsequently,  in  189!)  and 
1900,  lie  had  charge  of  the  hydrographic  work  on  both  the 
Panama  and  the  Nicaragua  routes;  in  connection  with 
this  work  he  was  sent  to  Paris  to  examine  the  Panama 
Canal  records. 

Upon  the  organization  of  the  Reclamation  Service  in 
1902,  Mr.  Davis  was  appointed  Assistant  Chief  Engineer, 
under  Frederick  H.  Newell.  Chief  Engineer.  In  1907, 
Mr.   Newell   was  made    Director   and   Mr.   Davis  became 


nniT.-CoL.  William  L.  Sibert, 
Corps  of  Engineers.  IT.  s.  A. 


Arthur  P.  Davis,  Chief  Engi- 
neer,   U.  S.    ITl  I  I.  \.M  \TIOX 

Service 


llr   to    Little    Rock,    Ark.,    where    lie    had    charge    of    a 
Ri   i  r  district,     lie  was  commissioned  Captain 

b   year   with    the  engineer   battalion    at    Willefs 

■at,   V  V..  Capt.   Sibert   saw    active  service,  in    1889- 

,'".  hi  the  Philippine  Islands,  where  he  had  command 

my    I?,    Second    Division,    Eighth    Army   Corps. 

Burning  to  tins  country  he  was  in  charge  of  the  Louis- 

.  Ky.,  and    Pittsburgh,   Penn.,  districts,  respectively, 

be  Engineer  Department.  Early  in   1907,  he  was  ap- 

member  of    the    I  thmian    Canal    Commission 

ij    Division    Engineer   of   the    Atlantic   division    of    the 

lama  <  'anal. 

Aim  in  i:    P.    DAVIS 

wflmr  Powell  Davis,  Chief  Engineer  of  the  Cniterl 
lt<  Reclamation  Service,  was  born  Feb.  9,  [861,  al 
1  atur,    111.      lie   was  educated    at    the   State    Normal 

iool  at  Emporia,  Kan.,  ami   in  1882  joined  the  Btafl 


Daniel  W.  Mead,  Professor  or 
Hydraulic  and  Sanitary  En- 
gin  I  BRING,  l'\  [VERSITY  of 
\\  [SI  ONSIK 

Chief  Engineer.  In  1909,  Mr.  Davis  was  appointed  by 
President  Roosevelt  a  member  of  the  board  of  engineers 

to  : mpany    President-Eled    Tafi    to   the    [sthmus  of 

Panama  to  decide  upon  the  feasibility  and  safety  of  the 
Gatun  Dam,  and  upon  the  type  of  canal,  lock  or  sea-level, 
to  be  built.  Later  in  the  same  year  he  served  as  a  mem- 
bi  r  of  board  of  consulting  engineers  on  Porto  Rican  irri- 

gal  ion  work. 

Mr.  Davis  is  already  familiar  with  the  East.  In  1911, 
he  wen!  to  Turkestan  for  the  Russian  Government  to  in- 
ate  and  reporl  upon  irrigation  projects.  He  has 
;;lso  served  as  Consulting  Engineer  on  dams  and  irriga- 
tion projei  ts  in  this  country  and  Alaska.  Mr.  Davis  has 
been  granted  leave  of  absence  for  five  months  to  under- 
take hie  new    work. 

II  will.  W.    M  r  \i> 

Daniel  Web  ter  Mead  was  bom  at  Pulton,  V  Y..  Mar. 
6,  1862.    At  li  years,  of  age  he  entered  a  machine  shop 
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in  Rockford,  III.,  where  he  worked  for  over  two  years.  In 
1881,  he  entered  Cornell  University,  where  he  graduated 
in  civil  engineering  in  1884. 

Like  Mr.  Davis,  his  early  experience  was  with  the 
United  Slates  Geological  Survey,  where,  however,  he  re- 
mained but  a  short  time,  resigning  in  1885  to  become 
City  Engineer  of  Rockford,  III.  After  a  term  as  City  En- 
gineer he  took  up  contracting  work  as  Chief  Engineer 
and  General  Manager  of  the  Rockford  Construction  Co., 
contractors  for  municipal  work  throughout  the  Middle 
We  1.  During  this  period,  Prof.  Mead  designed  and  built 
many  sewer  and  water-works  systems. 

Since  1900,  Prof.  Mead  has  been  in  consulting  prac- 
tice, mostly  on  hydraulic  work,  including  many  large  mu- 
nicipal water-works,  irrigation  and  drainage  projects 
and  hydro-electric  developments.  In  11104,  he  was  ap- 
pointed Professor  of  hydraulic  and  sanitary  engineering 
at  the  University  of  Wisconsin,  which  position  he  now 
holds.  At  the  same  time  he  has  continued  his  consulting 
practice  and  has  acted  as  Chief  Engineer  of  the  Southern 
Wisconsin  Power  Co.  the  Northern  Hydro-Electric  Power 
Co.,  the  Wisconsin  River  Power  Co.  and  the  Peninsular 
Power  Co. 

Prof.  Mead  is  well  known  to  educators  and  students 
by  his  textbooks,  "Water  Power  Engineering,"  "Notes 
on  Hydrology,"  "Hydraulic  Machinery,"  and  others. 

In  regard  to  the  engineering  work  to  be  done  by  the 
commission,  Mr.  Jameson,  in  his  preliminary  report  pub- 
lished  m  Engineering  News,  Sept.  25,  1913,  said  that 
although  surveys  had  already  been  made  by  Chinese  sur- 
vey students,  which  were  of  some  value,  there  was  much 
v.ork  to  be  done  requiring  the  services  of  several  well  or- 
ganized survey  parties  for  a  long  time.  One  of  the  most 
important  branches  of  the  work  to  he  organized  will  be  a 
weather  bureau.  As  there  are  few  Chinese  engineers  ex- 
perienced  in  hydrographic  work  it  is  probable  that  many 
American  assistants  will  be  ultimately  required. 

The   three   commissioners   propose   to  sail   from   Van- 
couver, B.  C,  for  China  direct  on  June  11. 
& 

A.   Das<&sfop©uas   EDxqpIlosiiona    in   a 

Sewep   Scsreeiaainijg  §ftgv&ii©E& 
At  the  Chelsea  St.  pumping  station  of  the  Metropoli- 
tan sewerage  -v-inn   in   Eas1    Boston,  Mass.,  a   fatal  ex- 
m  o.  i  in  red  on  <J  une  I,  ai   L0:  30  a.m.,  in  the  screen 
house,  adjoining  the  pumping  station.    The  screen  house 
-.     tructure  aboul  22x26  ft.,  which  joins  the 
pumping   station    a1    one    coiner   only.      The   explosion 
(]  the  death  of  three  men  and  the  serious  injury  of 

The  Men  house  wag  completely  wrecked,  the  brick 
vail-  being  blown  outward  and  the  reinforced-concrete 
and    tile   roof   was    blown   to    piece-.      The   main    pumping 

on   adjoining    ■  8      ei ly   damaged   by   the 

d  wall  hem-  demolished,  while  thr f  the  I 

Ei  ommi    ion,  i  bi  ing  en1  irelj 

wrecked. 

•|  |      men    rorkii  en   pil   were  burned,  bul 

no!    eriously  injured,  and  they  were  removed  by  the  Bre- 
men « ho  re  ponded  quickly  to  Hie  alarm.     <  Ine  of  the 
men  killed  appeared  t"  have  been  al  the  center  of  the  ex 
n,  practically  every  hone  m  hi    body  being  broken. 
re  cau  ed  lai gel)  by  the  M\ ing  and 


One  of  the  engineers  of  the  Metropolitan  Seweraj 
Commission  estimates  that  the  property  damage  arnouil 
to  about  $50,000.  While  there  is  no  direct  evidence  aval 
able  as  yet  as  to  the  cause  of  the  explosion,  the  engine 
quoted  believes  that  it  was  cau  ed  by  gasoline  gas  whi! 
may  have  been  present  in  greater  amount  than  ordinar' 
on  account  of  the  large  amount  of  work  done  in  am 
mobile  garages  during  Memorial  Day  and  Sunday.  Ti 
immediate  cause  is  unknown  and  as  the  man  who  was 
the  center  of  the  explosion  was  killed  it  is  likely  to  I 
main  a  mystery. 


Fainluar®    <o>£    <tlh@  Dana   of  the 


By  Guy  Sterling* 

The  earth  dam  of  the  Hatchtown  Reservoir,  loeat 
on  the  upper  Sevier  River,  in  Utah,  220  miles  south 
Salt  Lake  City,  failed  on  the  night  of  May  25,  1914.  Pij 
vious  to  the  failure  indications  of  seepage  had  been  not 
by  the  watchman  at  the  downstream  toe  of  the  dam  ne 
the  end  of  the  outlet  culvert.  During  the  afternoon 
the  day  of  the  failure  this  seepage  developed  into  seveij 
small  but  persistent  streams.  Large  sections  of  the  low' 
face  then  began  to  slip  off  and  at  7  or  8  p.m.  from  1' 
ft.  to  140  ft.  of  the  dam  was  swept  awav,  releasing  abo 
12,000  acre-ft.  or  over  500,000,000  eu.ft.  of  water,  ha! 
ing  at  the  point  of  failure  a  deptli  of  53  ft.  The  ensuii 
flood  rushed  for  46  miles  down  the  Sevier  River  Valle 
and  about  noon  of  the  26th  inst.  reached  the  Piute  Best 
voir,  where  its  career  was  safely  checked. 

As  soon  as  it  was  realized  by  the  watchman  that  I 
dam  was  in  danger  of  failure,  warning  was  telephoned 
the  farmers  and  small  communities  scattered  along  tl 
valley  between  the  Hatchtown  and  Piute  Reservoirs,  ai 
the  inhabitants,  comprising  aboui  1000  people,  prompt 
moved  their  families  and  most  of  their  livestock  ai 
household  belongings  to  higher  ground. 

Thanks  to  the  promptness  of  the  warning  there  was  ' 
loss  of  human  life.  Some  livestock  was  lost,  the  crops  i 
aboul  9000  acres  of  farms  were  probably  partially  'I 
stroyed,  a  few  houses,  several  wagon  bridges  and  II  i 
15  irrigation  diversion  dams  were  carried  away.  Tl 
total  loss,  including  about  .$15,1100  for  the  dam,  is 
riously  estimated  ai  from  $200,000  to  $300,000.  Owii 
to  the  general  narrowness  of  the  Sevier  l\iver  Valley  b> 
Iwccn  the  Hatchtown  and  I'iule  Reservoirs,  to  the  spai 
-o   fortunately  available   in    the   latter   for   the  safe  <li 

posal  of  the  ll I  and  to  the  prompt   warning  senl  don 

the  valley   by  the  watchman  at    the   upper   reservoir,  tl 
elfeil  of  the  disaster  was  comparatively  small. 

From  the  information  available  at   the  present  writin 
I   appears  extremelv    probable   thai    the  immediate  ! 
ol    the   failure  was  due  to  leakage  alone   the  outer   surffl 

of  the  out  lei  culvert,  although  nearly  every  year  since  tli 
eon  (ruction   of   the    dam    intermit  lent    seepage   has  boo 

not  ii  ed  at  a  | I    10(1  or  500  II.  from  the  culvert  ami 

the  e.i-ieiK  end  of  i he  dam. 

Records  available  at  the  ollice  of  the  State  Rnginco 
how  that  the  Hatchtown  dam  had  a  maximum  height" 
id CI   It.,   a    lop   length   of   1  so   |'|.,   top   width  90  fl 


•civil    Dng-lneer,    026    Nowh 
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^QStream  slope  21/2  to  1,  upstream  slope  "2  to  1.  that  its 
:'t   works   consisted    of    a    double    compartment   gate 
i    r  and  chamber  connected  to  a  5x8-ft.  masonry  cul- 
ve  passing  through  the  base  of  the  dam  at  its  deepest 
n  ;  that   its  construction   was  authorized  and  paid  for 
,uof  state  funds  by  the  Utah  State  Land  Board  in  con- 
n   with  the   Ilatchtown    Irrigation   project   for  the 
I  imation  of  about  6000  acres  of  land  situated,  from 
I  n  '.'o  miles  below  and  northerly  of  the  reservoir,  on 
side  of  the  Sevier  River.     The  project  including 
I  reservoir  was   practically  completed    Xov.   30,    1908, 
rljn  the  storage  of  water  began  and  has  continued  every 
since.     The  preparation  of  the  plans  and  specifica- 
for  the  dam  and  its  construction  were  carried  out 
the  direction  of  Caleb  Tanner,  who  was  State  En- 
Li  that  time. 
j  urther   details   regarding   the   character   of  the    con- 
ion   embodied   in   the    dam    and    the   causes   of   its 
can  only  become  available  from  examination  at 
-ite  of  the  dam,  which  is  00  miles  from  the  nearest 
way. 

'he  dam  of  the  Piute  Reservoir,  which  so  successfully 

loeed   the   progress  of  the  flood   from  the  Hatchtown 

rvoir,  iias  a  maximum  height  of  about  93  ft.  and  has 

ji    been  practically  completed  by  the  Utah  State  Land 

Bird  in  connection  with  another  State   Irrigation  pro- 

jj .    This  reservoir  is  said  to  have  a  capacity  of  80,000 

..   -feci  nl  a  level   1  •">  I't.  below  the  top  of  the  crest  of  the 

d  ii.    At  the  time  of  the  failure  of  the  Ilatchtown  Dam 

I   Piute   Reservoir  contained    50,500   acre-ft.   of   watei 

aj!   consequently    had    available    an    unoccupied    storage 

sice  of  about  30.000  acre-ft.  in  which  to  absorb  the  12,- 

1  i  acre-ft.  held  in  the  Ilatchtown   Reservoir  which  had 

laximum  storage  capacity  of  about  13,200  acre-ft. 

\t  the  time  of  the  failure,  there  were  in  storage  30,000 

c-tt.    in   a    reservoir   on    fitter   Creek   which   joins   the 

f" .  icr  at  the  upper  end  of  the   1'iutc  Reservoir.     On  the 

ii  Pitch  River  joining  the  Sevier  about   7->  miles  below 

Piute    Reservoir,    probably    20,000    acre-ft.    were    in 

Still    further   down    t\u-    Sevier    are    two   other 

ilv  reservoirs,  all   partly   filled   but   having  considerable 

occupied  space.     The  dam  of  the  Piute  Reservoir  and 

'     dams   of   all    the    last    nieati d    reservoirs   on    the 

vier  River  system  are   built   of  earth   and   range  from 
I  10  Ft.  in  height. 
Bbvernor  Spry,  of  Utah,  has  ordered  W.  I  >.  Beers,  the 
-cut  State  Engineer,  to  make  a  report  on  the  cause  of 
■  failure. 


Notes  firoinm  Eiag|a!rae©soi,i»|g 
Sclhools 

Columbia    University — The    fiftieth    anniversary    oi 

8  founding  of  the   Scl 1   of    Mines  was  celebrated    in 

•  w  York,  May  '.".'.     There  was  an  academic  procession 
tiie    University   gymnasium    where    honorary   degree? 

faster  of  Science  and  Master  of  Arts)   were  

'iere  were  addresses  l>-,  T.    \.  Rickard,  of  I Ion,  Frie- 

i'  Ii    Kolbeck,   of    Freilierg,   and    Flennen   Jennings,   of 

■thington.     The  Chandler  lectureship  and  medal  were 

ed   by   the   address   of   Leo    FT.    Bakeland.      A 

lilct  was  presented  bj  the  Soi  ctj  of  Older  Graduates. 

Iieiv  was  finally  a  dinner  at    the  Waldorf-Astoria    Hold. 
tended  by  some  (><><)  alumni. 


A  Street  Railway's  Purchase  of  its  own  stock  for  invest- 
ment of  reserves  is  seen  in  a  recent  proceeding  authorized 
for   the   Cleveland   Ry.    Co.    by    the    City    Council. 

An  Active  Volcano  in  California  has  made  its  appearance. 
Smoke  and  steam  have  been  issuing  from  a  new  crater  near 
the  summit  of  Mount  Lassen,  in  Shasta  County,  northern 
California,  since  May  29.    It  was  last  active  about  50  years  ago. 

The  Fourth  and  Last  Tin  of  the  Williamsburg  Bridge, 
across  the  East  River  at  New  York  City,  was  successfully 
replaced  during  the  night  of  May  28-29.  This  completes  the 
operation  of  substituting  13-in.  for  10-in.  pins  in  the  stiffen- 
ing trusses  adjacent  to  the  main  towers,  as  fully  described 
in  our  issue  of  May   14,   1914,   p.  1082. 

Cooperative  Forestry  Arrangements  have  been  made  be- 
tween the  city  of  Tacoma.  Wash.,  and  the  U.  S.  Forest  Ser- 
vice for  the  protection  of  the  source  of  the  city  water  supply 
— the  watershed  of  the  Green  river  which  lies  within  the 
Rainier  national  forest.  The  two  agencies  working  together 
will  protect  this  stream  from  the  results  of  forest  destruc- 
tion by  fire  or  by   other  agencies. 

The  Wakefield  (Mass. I  Municipal  Electric  plant  will  be 
shut  down  owing  to  inadequacy:  it  has  been  run  before  under 
a  municipal  commission,  but  the  town  has  had  to  purchase 
energy  also  from  the  Reading  municipal  station.  The  town 
load  will  now  be  carried  by  the  Boston  Edison  Co.,  using: 
2300  4000-volt,  four-wire,  60-cycle  alternating-current  system 
to  yield  single-phase  service  for  lighting  and  three-phase 
service   for   power.      Duplicate   lines    will    be    run. 

The  Ralleville  (Ohio)  1-1-Foot  Penstock  which  collapsed 
"inter  the  weight  of  the  contained  water  early  in  1914.  when 
first  filled,  and  which  was  later  washed  away  l.y  the  flood 
(see  "Engineering  News,"  May  1,  1913.  p.  909,  and  May  29, 
1913,  p.  1127,  for  details  of  collapse)  has  been  rebuilt  practi- 
cally as  originally  designed,  but  with  the  addition  of  the  tie- 
rods  on  the  horizontal  diameter.  Reports  are  that  it  is  not 
yet  in  finally  satisfactory  shape,  and  there  is  some  trouble 
with   leakage. 

American  Society  of  Civil  Engineers  .iu  Convention  Ap- 
proves (ode  of  Ethics — The  proposed  code  of  ethics  of  the 
American  Society  of  Civil  Engineers  (see  "Engineering 
News,"  Apr.  30,  1914.  p.  9S"),  which  has  been  recommended 
by  the  Board  of  Direction,  was  submitted  to  the  business 
meeting  of  the  society  at  the  annual  convention  at  Baltimore, 
Md.,  June  2.  After  considerable  discussion  and  the  voting 
down  of  several  proposed  amendments,  it  was  finally  voted 
that  the  sense  of  the  meeting  was  in  favor  of  the  adoption 
of  the  proposed  code,  and  that  it  be  referred  to  the  members 
of   the   society   for  action   by   letter   ballot. 

A    IMan    to    Sell    the    Battleships    "Idaho"    and    "Mississippi*' 

to  a  foreign  power  for  the  price  paid  by  the  United  States 
for  their  construction,  was  laid  before  the  Senate  Naval  Af- 
fairs Committee  on  May  28  bj  Secretary  Daniels.  According 
to  press  dispatches  the  proposal  met  with  the  approval  of  the 
majority  of  the  committee  and  an  amendment  embodying  the 
plan  was  prepared  tor  presentation  to  the  Senate.  The  "Missis- 
sippi" and  the  "Idaho"  cost  respectiv.  8,000  ind  (5,894, 
000.  The  ships  have  been  in  commission  since  1908  The 
United  stales  has  never  sold  battleships  to  a  foreign  power. 
h  it  has  condemned  ships  and  afterward  sold  them 
w  ithout  armament. 

A  4s-ln.  Water  Main  Broke  In  Philadelphia,  IVnn.,  at  G 
a.m.,  on  May  28,  at  the  Lardner's  Point  dumping  station. 
i 1 1 o      the  station   and    reducing    the   water  supply   in  about 

Of    the    city.       The    station    was    shut    down    for    about    21 

hours  while  Bi  pumped  out  the  water,  and  the  break 

was    repaired.      During    this    period    the    emergency    supplies 
From   the   Wentz   Farm,  Oak   Lai  I    in  ervolrs 

were  turned  Into  the  mains  In  the  trouble  .-.one.     The  dli 
of  public  health  issued   Instructions  that   householders  In   the 
•/one  boll   the   water  used    For   the  next   few  d.i\s 

'I'h.  t   a.m.   repair   work   be- 

gan; at  9  a.m.,  the  •  ind   on 

i  Ive   pumps   were   In   si 
\n    I  nloaded   Timber    Hlarhirai    BrldKe   Collapsed    a)    Day 
ton,  t>re..   at  4  a.m.,  i  dge,  w  hlch   spi 

the   Yamhill   River,   was    ft.   long,   70   ft.   high,   and    rested 

Local    press    reports    (sent   us    by    Henry 

ii i    oi    Portland,  Oi     I   state  that  about  an  hour  before  the 

collapse  an  automobile,  traveling  swiftly,  was  heard  to  cross 

the   bridge.      This   was   followed    by    nn 
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ing  of  timbers  until  the  final  collapse.  The  failure,  appar- 
ently, was  due  directly  to  weakened  connections  between 
members,  caused  by  vibration,  or  to  secondary  stresses  im- 
posed by  the  speeding  automobile,  and  indirectly  by  neglect. 
The  bridge,  built  in  1890  by  Yamhill  County,  was  part  of  an 
important   highway,   and    bore   considerable   vehicle   traffic. 

A  3O,000-Hp.  Hydro-Electric  Plant  in  South  fnrolina  was 
Opened  May  30  under  the  direction  of  E.  W.  Robertson,  Presi- 
dent of  the  Parr  Shoals  Power  Co.,  near  Columbia,  S.  C.  This 
company  is  a  subsidiary  of  the  Columbia  Ry.  Gas  &  Electric 
Co.,  and  the  new  plant  supplements  the  steam  and  hydro- 
electric stations,  totaling  about  14,500  hp.,  of  the  main  com- 
pany. The  new  development  includes  a  masonry  dam  2200 
ft.  long  across  the  Broad  River  about  30  mi.  above  Columbia. 
The  fireproof  power  house  contains  five  generating  units  op- 
erating at  35-ft.  head,  of  18,000  hp.  aggregate  capacity. 
Transmission  will  be  at  60,000  volts  over  a  double-circuit 
steel-tower  transmission  line  to  Columbia.  The  work  was 
done  by  the  J.  G.  White  Engineering  Corporation,  of  New 
York   City. 

A  New  $1,000,000  Wing  of  the  British  Museum  was  recently 
completed,  and  formally  opened  by  King  George  and  Queen 
Mary  on  May  7.  The  building  is  in  architectural  harmony 
with  the  old  museum.  Its  facade,  flanked  by  two  massive 
towers,  is  of  Portland  stone:  the  outer  walls  and  pedestals 
of  the  forecourt  being  of  Scotch  granite.  The  doorway  is  of 
marble  surrounded  by  granite,  and  closed  by  a  bronze  door 
the  upper  panels  of  which  are  sculptured  in  relief.  Inside,  a 
stairway  connects  the  old  and  the  new  portions.  The  building 
comprises  a  subbasement,  basement,  ground,  mezzanine,  and 
top  floors.  The  latter  will  accommodate  the  print  depart- 
ment. Books  and  newspapers  will  be  stored  in  the  basement. 
The  mezzanine  floor  will  be  used  for  office  space,  and  the 
music    and    map    collection. 

The  Armored  Railway  Cars  in  use  in  military  operations 
in  Mexico  by  the  Federal  forces  and  to  some  extent  by  the 
revolutionists  are  said  to  have  been  originally  built  for  the 
Diaz  government  during  the  operations  against  Madero.  The 
cars  were  designed  and  built  by  the  Orenstein-Arthur  Koppel 
Co.,  of  Koppel,  Penn.  They  are  35  ft.  long  and  9  ft.  wide, 
with  their  roof  12  ft.  5  in.  above  the  rail.  The  walls  and 
roof  have  two  thicknesses  of  steel  plate  and  the  4-in.  space 
between  is  filled  with  sand  and  concrete.  Port  holes  are  pro- 
vided in  the  sides  and  ends  of  the  car  and  there  is  a  steel 
plate  floor.  The  interior  of  the  car  is  fitted  up  with  bunks, 
shelves,  drinking  water  storage,  etc.  The  cars  have  small 
doors  capable  of  being  locked  from  the  inside  and  when  so 
locked   the   car   is   entered   by  a   trap   door   in   the   roof. 

The  Charles  River  Basin  between  Boston  and  Cambridge, 
Mass-.,  has  been  stocked  with  trout,  perch,  and  other  fish  by 
the  Massachusetts  Fish  &  Game  Commission.  These  have 
multiplied  to  such  an  extent,  we  are  informed,  that  under 
certain  restrictions  fishing  in  the  basin  is  now  to  be  per- 
mitted.  The  estuary  of  the  Charles  River  was  closed  to 
the  tides  and  the  gates  of  the  shut-off  dam  dropped  and 
the  construction  of  the  earth  dam  begun  about  six  years  ago 
(see  "Eng.  News"  Nov.  5,  1908).  Notwithstanding  the 
fact  that  the  basin  Iras  received  the  fresh  upland  water  for 
so  long  a  time  its  water  is  still  brackish  in  the  deeper 
parts,  owing,  it  is  said,  to  the  admission  of  sea  water  with 
vessels  locked  into  the  basin  at  high  tide.  The  fish  chosen  to 
tocl  the  basin  were  selected,  we  understand,  with  the 
conditions  prevailing  in  the  water  in  view.  It  is  expected 
that  the  basin  will  supply  a  large  amount  of  flsh  annu- 
ally. 

\   %<•«  Canadian  Lightship  \\  as  Wrecked  on  Crook's  Ledge 

•  .I.   the  eastern  shore  of  Nova   Scotia,  on    May   24.    The   entire 

crew,    -  15,    Is    reported    lost.       The    new    lightship 

No.    19,"    built    for    Halifax    harbor,    was   on    her    way 

otland.     She     <  •      out    of    her   course    when 

ruck.     The  heavy  sea  dashed   hei    high   up  on   the  roi 

135  ft    In  length  ovi  pall,  w  Ith  29-ft. 

i»  am.     She  tructed   ol      teel     ind  displi I    670   inns 

I      '  i   p.  r   hour,     She   was   equipped 

with    wlrelesi    apparatus,   bul    It    had    not      el    I inected 

I  ip   was  siiii   ii opi  rt;    "i    the   i Si  i  9   ".  hoi  e  ■  on 

dellvei        'i     Halifax,      Thi     II    htlng 
.  ,,i    .,,,,i    ,, .......  r    v.  en     to    I       h    tall   6    •'    Halifax,    thai 

irtl       on  lanl 

■   i led    bj     Captain     Ifi  Bel  h, 

nd  lloi    "i    i  ■    than    i 

■ii,,    Pittsburgh  to  Lake  Erie  Canal   led    I ed  a 

:  ntment     II     bj    <  lov 

thi     i     ki     i i    01 mi  1 1 

Commission,   which    wan  authorized    by   thi    last  F   nn      I     mla 

.,i    the  Con  to  ta ke   up 

thi    pi .  iimln  ' '       oonstrui  lion,    if   fea   Ibli     ol     i 


ship  canal  connecting  Pittsburgh  to  Lake  Erie  through 
Beaver  and  Mahoning  valleys.  The  first  duty  of  the  Com 
sion  will  be  to  survey  routes  under  an  appropriate 
$150,000. 

Gov.  Tener  appointed  to  the  Commission  the  folio 
members:  President,  ex-Mayor  of  Pittsburgh  W.  A.  Mi 
A.  S.  McSwigan,  Pittsburgh;  Tom  P.  Sloan,  Lock  No.  4;  J 
A.  Chambers,  Pittsburgh;  Thomas  W.  Symons,  Colonel, 
of  Engineers,  U.  S.  A.,  retired.  Col.  Symons  is  the  only 
gineer  member  of  the  Commission,  which  has  authorii 
appoint  such  engineering  employees  as  may  be  needed. 
President  receives  $5000  and  the  other  members  each 
per    year. 

Commission    Government    (or    Alaska    is    recommende 
Secretary   Franklin  K.   Lane,   of  the   Interior  Department 
report  just  made  to  the  House  and  Senate  committees  on 
ritories.      Mr.   Lane   urges   that  an   Alaska   development 
be  created    by   Congress   to   consist   of   three   members  ar 
take    over    all    the    authority    now    exercised    by    various.}, 
partments  and  bureaus  at  Washington.     This  board  woulj. 
the   work   which   is   now    supposed   to   be   done   for   Alask  ,\ 
the   General   Land    Office,    the   Forest   Service,    the   Road  in- 
mission,    the   Bureau   of   Mines,    the   Bureau   of   Education 
the    Secretary    of    the    Interior    and    nearly    a    score    of 
government  bureaus  in  Washington,   scattered  among  thi 
rious    departments.      Under    such    complicated    and    confli 
administration,   exercised  thousands  of  miles  distant  fron 
place  where  work  is  to   be  carried  on,  efficient  governmc 
impossible,  and  the  development  of  the  resources  of  Alas 
hopeless.      The   current   receipts   from    Alaska   are   now  ; 
$800,000  per  annum,  while   the  total  expenditures  of  the 
eminent  on  account  of  Alaska  are  over  $5,000,000. 

Rail  Failures  in   New  York  State  are  reported  to  the 
lie    Service    Commission,    Second    District.      These    have 
particularly    severe    in    the    winter    months.      The    first   t 
months  of  the  past  ten  years  show  results  as  follows 

1905     1331  1910   

1906     826  1911    

1907     3014  1912    

1908     3408  1913    

1909     1280  1914    

The  comparison  by  months  for  the  past  three  years 

follows: 

1914       1913 

January    390  347 

February    734  391 

March    600         384 

1724        1122      jj 

The  1912   high   figures  are  largely  the  result  of  tl 
winter,  coupled   perhaps  with   poorer  steel.     The   three  rno'M 
of    1914    cited    apply    to    weather   almost    as    severe    as   in     I 
(1913    was    mild)    and    indicate    an    aparent    improvement 
steel. 

A    New    Record    in    Placing    Masonry — The    placing   of 
sonry    in    Kensico    Dam    during    the    season    of    191:!    was! 
scribed  in  "Engineering  News,"  May  21,  1914.     A  total  of  ; 
000.  cu.yd.    of    masonry    was    placed    in    200    workln 
eight    hours  each,    the   best    day's   record    being   2250   cu.yd^ 

The    present    season    opened    on    March    17,    and    up   the 
25  a  total  of  120,900  cu.yd.  have  been   placed.     For  the  m 
ending    May    24,    including    24    working    days.    65,290 
masonry   was   placed,    or   a   daily   average   of   2720   cu  fi 
best    day's    work    being    3165    cu.yd.    on    May    19,    of    whfl 
cu.yd.  was  facing  and   expansion  joint  blocks. 

Tlie    concrete    was    mail.'    in    three   gravity    mixers   to  Wi 
the    materials   were    supplied    by    electrically    driven    belt 
veyors  fed  from   gravity   bins,  to  which  the  crushed  stone 
sand   were  delivered  from  overhead    railroad   (racks.     The' 

day's   product     I' any    mixer    for   the   month   of   May1 

Mi?   batches  of  2  cu.yd.      This  last    month's   work    is  believe' 
have    been    exceeded    only    at    the    Panama    Locks,    and 
new    record    for    masonry    dam    construction.       Kensico   dai 
now   completed    t.>    Kiev.   242    t't.    for   a    length   of    moo   ft.. 

work     on    the    lift     Ii Kiev.     2  12    to    261.5    is    already    tl 

way. 


Mr,    .1.    D.    Kbllcr.    former    Secretary     of    (ho    Acme   Cen 

i        i.i      CO.,     St.      LiOUls,      Mo..     Is     now     Ti.illi.       Mn  linger    of  I 

We  Itei     v  Zelnli  It  ei   Supplj    i  !o     also  of  St.  Louts, 

Mi      .1     T      I -e.    Tl  nlniiiiii  lei     of    I  lie    I  iclawnri  H 

CO.,       nla,      ,\.      V.     ha:      he.  n     promoted     In     ho     lllvlslOlll 

perlntondcnl    ut    Onuuntu,      Mr       Mr    .1     K    ItoHcnstOCk, 

l  1 1  ■  1 1 .  .1 
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A.  G.  Hall,  M.  Am.  Soc.  M.  E.,  has  resigned  as  Smoke 
or  of  the  city  of  Cincinnati,  Ohio,  to  become  Chief  En- 
of  the   new   Cincinnati   Hospital,    at   a    salary   of   $3000 

num. 
G.   M.    Hall    has    resigned   as   General   Manager    of   the 

ok  Irrigation  Ditch  Association,  Rocky  Ford,  Colo.,  to 
the  Manager  of  a  large  irrigation  association  at  Twin 

Idaho. 

William  L.  Staley,  for  the  past  seven  years  in  mining 
:ring  and  power-plant  work  in  California  and  the 
est,  has  opened  an  office  at  Albuquerque,  N.  M„  as  a 
ting   Engineer  and   Surveyor. 

Stephen    DeM.    Gage    for    the    past    IS    years    Biologist 

Lawrence    Experiment    Station    of    the    Massachusetts 

t«|?oard  of  Health  has   resigned  to  become  Chief  Chemist 

■  State  Board  of  Health  of  Rhode  Island. 

Id  Orville  Wright,  of  Dayton,  Ohio,  has  been  awarded  an 
cl  Cresson  gold  Medal  of  the  Franklin  Institute  of  Phila- 
lli  in  recognition  of  the  epoch-making  work  accom- 
H  by  him  in  the  science  and  art  of  aviation. 
V\  G.  H.  Dirhold,  for  several  years  Advertising  Manager 
I  Simmons  Hardware  Co,  and  formerly  Editor  of  "Hard- 
I  New  York  City,  has  been  appointed  Advertising  Mau- 
ri f  the  Walter  A.  Zelnicker  Supply  Co.,  St.  Louis.  Mo. 
C  Edgar  Fahs  Smith,   Professor  of  Chemistry  at  the  Uni- 

I  of  Pennsylvania,  has  been  awarded  an  Elliott  Cresson 
i  ledal  of  the  Franklin  Institute  of  Philadelphia,  for  his 
ligations  in  the  field  of  inorganic  chemistry,  especiallv 
>1  tro-chemistry. 

i    O.   s.  Bowen,   M.   Am.   Soc.   C.   E..    Resident  Engineer   of 
eat   Northern    Ry„    Seattle,    Wash.,    has    been    promoted 

II  Principal  Assistant  Engineer,  with  headquarters  at 
kie.  Wash.,  succeeding  Mr.  Alexander  Stewart,  granted 
rt>f  absence  on  account  of  ill  health. 

k    Clement  K.   Quinn   has   resigned   as   Chief   Engineer   of 
iter-State     Mining    Co.,     the     mining    subsidiary    of    the 

■  &  Laughlin  Steel  Co.,  of  Pittsburgh,  Penn.,  to  become 
J  er  of  the  mines  of  a  newly  formed  syndicate,  which 
I  perate  on  the  Lake  Superior  iron  ranges,  with  offices  in 
i|>.  Minn. 

I  G.  B.  Vilas,  recently  Assistant  General  Superintendent 
1  Chicago  &  Northwestern  Ry.,  at  Cnicago,  111.,  has  been 
died  to  be  General  Superintendent,  succeeding  Mr.  W.  J. 
I  .  promoted,  as  noted  in  our  issue  of  last  week.  Mr 
i  began  his  railway  experience  with  the  Chicago  & 
Ivestern   Ry.   in   1887   as  a  telegraph   operator. 

Karl  Paul  Gottfried  Linde,  of  Munich,  Germany,  has 
1  warded  an  Elliott  Cresson  Gold  Medal  of  the  Franklin 
lite  of  Philadelphia,  for  his  scientific  investigations  of 
I  ocesses  of  refrigeration  and  the  liquefaction  of  gases, 
•r  his  inventions   of  machinery   for  applying  these   pro- 

in    the   manufacture    of   ice   and    for    purposes    of    cold 

I  Montague  Ferry,  Assoc.  Am.  Inst.  E.  E.,  recently  City 
jione  Supervisor,  Chicago,  111.,  has  been  appointed  Com- 
Iner  of  Public  Service  of  Chicago.     Mr.  Ferry  is  33  years 

id  a  graduate  in  electrical  engineering  of  the  Massa- 
jts  Institute  of  Technology,  class  of  1903.  The  Bureau 
(bile    Service    is   a    new    one.      An    important    part    of   its 

will  be  the  compiling  of  statistics  to  be  used  in  the 
j  atlon   of  rate-regulation   ordinances. 

C.  W.   Boynton,    for  the   past  ten   years   Inspecting   Kn- 
ot  the    Universal    Portland    Cement    Co.,    Chicago,    III  . 
signed  to  take  charge  of  the  construction  and  operation 
properties  of  the  Sonoma   Magnesite  Co.,   in   California. 
i  s  formerly  with    the  Baltimore  &  Ohio   R.R.      Mr.   W.    M 
yf    Assistant     Inspecting    Engineer,     who     has    been     in 
s    of    the    Universal    Inspection    Bureau    in    Pittsburgh, 
for  the   past  six  years,  succeeds   Mr.    Boynton  at  Chl- 


Alfred   Ludwlg,    formerly   Chief   Inspector   of   the    Bu- 

P.niMings,    Borough    of    Manhattan,    New    York    City, 

s  been   Acting  Superintendent   of   Buildings    since   the 

tlon  of  Mi-.   Rudolph   P.    Miller,    m.    Am.   Soc.   C    B.,   as 

n    our    Issue    of    Apr.    in.    has    1 n    appointed    Suporln- 

of  Buildings,     it  is  announced   that   the  appointment 

■  to  avoi.i  any  chance  of  a  dispute   as  to  the  legality 

iK'tx    r,r    the    bureau.      Mr,    Miller    Is    expected    to    re- 

hls    former    position    when    the    work    of    his    present 

completed. 

■Mph  Johnson,  former  Commissioner  of  the  Fin-  pp. 

it  of   the  city   of  New   York,    has   boon   appointed   Chief 

Bureau    of   Transit   of   the   Public   Service   Commission, 

lw|  District.    New    York    State,    at    a    salary     of     97500     per 


annum.     The  following  report  of  his  appointment  is  from  the 
New  York   "Times": 

Mr.  Johnson's  appointment  was  voted,  3  to  2,  Chairman 
McCall  and  Commissioners  Williams  and  Cram  voting  for 
and  Commissioners  Eustis  and  Maltbie  against  him.  John- 
son's opponents  said  they  had  no  personal  objections  to  him. 
but  they  thought  the  work  needed  a  man  of  special  train- 
ing. Chairman  McCall  pointed  out  that  engineering  knowl- 
edge was  of  little  value  in  the  work  compared  with  strength 
of  character  and    initiative. 


Dr.  Joseph  Edward  Stubbs,  President  of  the  University  of 
Nevada,   died  at  his  home   in   Reno,  Nev.,   May   27. 

Jeremiah  Lott,  General  Manager  of  the  Flatbush  Water 
Co.,  of  Brooklyn,  N.  Y.,  died  May  26,  aged  70  years. 

James  J.  Ferris,  until  recently  one  of  Commissioners  of 
Jersey  City,  N.  J.,  died  May  15.  aged  53  years.  He  was  a 
prominent    public-works    contractor. 

Harold  Stevens,  a  young  civil  engineer  employed  by  the 
firm  of  Blair  &  Drain,  Charlotte,  N.  C,  was  drowned  in  the 
Yadkin  Rivei    near  that  city  on  May  20,  while  canoeing. 

Jacob  O.  Brinkerhoff,  Superintendent  of  the  Kansas  divi- 
sion of  the  Union  Pacific  R.R.,  at  Kansas  City,  Mo.,  died  May 
22.  He  was  born  in  New  York  State  in  1S39,  and  entered  the 
railway  service  in  1865  as  a  brakeman  on  the  Union  Pacific 
R.R. 

Charles  F.  Xagle,  Chief  Engineer.  U.  S.  N.,  retired,  died  at 
his  home  in  Brooklyn,  N.  Y.,  May  26.  He  was  born  in  Ire- 
land, Sept.  4.  1S41,  and  entered  the  United  States  Navy  as 
Third  Assistant  Engineer  in  1863.  He  was  made  Passed  As- 
sistant Engineer  in  1874  and  retired  with  the  rank  of  Chief 
Engineer  in   1S92. 

Sir  Joseph  W.  Swan,  Hon.  M.  Inst.  E.  E..  died  in  London, 
England.  May  27,  aged  S6  years.  He  was  born  Oct.  31,  1828. 
He  was  chiefly  noted  as  the  inventor  of  an  incandescent 
electric  lamp  and  of  photographic  processes.  He  was  a  Past- 
President  of  the  Institution  of  Electrical  Engineers,  of  the 
Faraday  Society  and   of  the   Society   of  Chemical   Industry. 

Robert  Kay  Gray,  Past-President  of  the  Institution  of 
Electrical  Engineers,  died  at  his  home  in  East  Wickham, 
England,  May  2.  He  was  born  in  Scotland  in  1851.  He  was 
for  many  years  connected  with  the  telegraph  and  electric 
lighting  industry  of  England.  He  was  a  member  of  the  In- 
stitution of  Civil  Engineers,  the  Institute  of  Metals,  the 
Royal    Institution   and   the   Royal    Society   of  Arts. 


COMING    MEETINGS 

MASTER    CAR    BUILDERS'     ASSOCIATION. 

June     10-12.       Annual     convention     at     Atlantic     Citv,     N.     J. 
Secy.,  Jos.  W.   Taylor.   1112   Karpen   Building.   Chicago.   111. 
ASSOCIATION    OF    RAILWAY    ELECTRICAL    ENGINEERS 
June    12.      Semi-annual    convention    of    Atlantic    Citv.      Secy 
Jas.  A.  Andrewcetti,  C.  &  N.  V.  Ry.,  Room  411.  Chicago.  In 
OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      ANU 
STEAM     ENGINEERS 
June   11-13.      Annual   meeting  at  Toledo,   Ohio.     Secy.,    Frank 
E.    Sanborn,    Columbus.    Ohio 

AMERICAN     RAILWAY      MASTER      MECHANICS'     ASSOCIA- 
TION. 
June     15-17.       Annual     convention     at     Atlantic     Citv.     N.      I. 
Secy.,  Jos.   W.  Taylor,   1112   Karpen   Building.   Chicago,   111. 

AMERICAN   SUPPLY    AND    MACHINERY  MANUFACTURERS' 
ASSOCIATH  IN 
June  15-17.     Annual   convention   at    White   Sulphur   Springs 
W.   Va.     Secy..   F.   D.   Mitchell,   Woolworth    Building.   Mew 
York     City. 

SOUTHWESTERN    WATER-W*  IRKS     \SS'  ICIATION. 

June  16-17,  Annual  meeting  at  Tulsa.  Okla.  Chairman  of 
Arrangements,   L  1.    Ballard,  Tulsa,  Okla. 

TRAIN     DISPATCHERS'     association-     OF     AMERICA 
Juno  16-19.     Annual  convention  at   Jacksonville,  Fla     Secv  , 
John    F.    Mackle.    7122    Stewart    Ave      Chicago,    111. 

AMERICAN    SOCIETY    OF    MECHANICAL     ENGINEERS 

June  16-19.  Spring  me. ■tin:;  at  SI  Paul  and  Minneapolis. 
Minn.  Secy.,  Calvin  W  Rice,  19  W  ::ptli  St.  New  York 
City. 

AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS 

Juno     17-20.       Sixth     semi-annual     meeting     at     Troy,     N      Y 

Secy.,  J.  c.  oison,   Polytechnic  institute.   Brooklyn,  N.   y. 
SOCIETY   OF    AUTOMOBILE    ENGINEERS 

June  23-26.  Annual  convention  at  Cape  May,  N.  J,  Chair- 
man of  Arrangement  Committee,  Arthur  B.  Cummer.  1790 
Broadway.     New     Vol  k     City. 
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AMERICAN     INSTITUTE    OF    ELECTRICAL    ENGINEERS. 
June     23-26.       Thirty-first     annual    convention      at      Detroit, 
Mich.      Secy.,    F.   J..   Hutchinson,   29   W.    39th   St.,  New   York 
City. 

SOCIETY    FOR    THE    PROMOTION    OF   ENGINEERING    EDU- 
CATH  IN. 
June    23-26.       Annual    meeting    at     Princeton.    N.    J.       Secy., 
Henry  H.  Norris,   29   W.   39th  St.,  New  York  City. 

AMERICAN     SOCIETY    FOR    TESTING     MATERIALS. 

June    30-July    4.      Seventeenth    annual    meeting    at    Atlantic 
City,    N.    J.      Secy.,    Edgar    .Marburg,    University    of    Penn- 
ania,    Philadelphia,    Penn. 

AMERICAN    SOCIETY    OF    ENGINEERS,    ARCHITECTS    AND 
C(  INSTRUCTORS. 
July    3-4.      Convention    at    Brighton    Beach.    L.    I.      Secretary, 
T.    Hugh    Boorman,    520    E.    20th    St.,    New    York    City. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
July   9-11.     Semi-annual   meeting   at   Cleveland,   Ohio.    Secy., 
J.   J.   Blackmore,   29  W.    39th   St.,  New   York   City. 

OHIO    ELECTRIC    LIGHT    ASSOCIATION. 

July  16-19.      Annual  convention   at  Cedar  Point,   Ohio.    Secy., 
D.   L.   Gasg-ill,   Greenville,   Ohio. 

American  Public  Health  Association — The  annual  meeting 
will  be  held  in  Jacksonville.  Fla.,  Dec.  1-5.  The  secretary  is 
Dr.   J.   L.    Harris,   St.   Louis.    Mo. 

engineers'  Society  of  Western  Pennsylvania — At  the  reg- 
ular monthly  meeting,  held  in  the  Carnegie  Institute,  May  13, 
the  Society  was  addressed  on  the  subject  of  "River  Control 
in  the  Ancient  World  and  the  Lessons  for  the  Present  Day," 
bj     Sir    William    Willcocks. 

American     Association     of     Railroad     Superintendents — The 

1914  convention  of  the  Association  will  be  held  in  New  York 
City.  Aug.  20-21,  in  quarters  provided  by  the  Merchants'  As- 
sociation of  New  York.  The  Secretary  is  E.  H.  Harman. 
Room    101,  Union   Station.   St.    Louis,   Mo. 

Special  Libraries  Association — The  annual  convention  of 
the  Association,  which  is  affiliated  with  the  American  Library 
Association,  Washington.  D.  C.  will  be  held  in  Washington. 
.May  27-28.  The  Association  is  composed  chiefly  of  the  busi- 
ness libraries  which  have  commercial,  industrial,  financial  and 
engineering  interest.  The  Secretary  is  George  E.  Marion,  93 
Broad   St.,   Boston,   Mass. 

Texas  Levee  ami  Drainage  Association — This  Association 
was    recently    organized,    and    a    vigorous    campaign    launched, 

for    Hm-    reclamation    of    about     ::. .""ii    acres    in    Texas    now 

subject  to  overflow.  The  meeting  was  held  in  Dallas,  and 
attended  by  about  100  farmers  and  business  men  of  Texas. 
«'.  W.  Elliott,  of  Paris,  Tex.,  was  made  Chairman,  with  James 
B.    Stover,    of    Dallas.   Secretary. 

Society  of  \iitomoliile  Kiminecr:  The  summer  meeting 
will  be  held  at  Cape  May,  N.  J.,  June  23-26,  with  headquarters 
at  the  Hotel  Cape  May.  Two  sessions  will  be  held  each  day. 
The  semi-annual  dinner  will  take  place  on  June  25.  A  num- 
ber of  entertainment  features  ate  planned.  The  chairman  of 
.iii  Committee  of  Arrangements  is  Arthur  B.  Cum- 
net,    1790    Broadway,    New    STork    City. 

International   Garden   Cltj    and   Town-Planning    laeoclatlon 

— This    Association,    to    which     mc    affiliated    many    important 
housing    and    town-planning    bodies,    proposes    to    hold    its   eim- 
ni    .i  im  i  n      July.     The   tour   will    ex- 
tend   over   16   days   and   cosl    about      55   per   member.      An   ex- 
toui    in  Scotland   ha     been   planned,  the  cosl   or  which 
for  t  lie   fan'  1 1    h    '"in        Arrangement!    an 
hi   charge  of   Ewarl   <:.  Culpln,  3  Grays   Inn    Place,  Grays   Inn, 
I. on. ion,   w.   c,    England 
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on    High    Tension    Transmission    Systems';    "Specifications 
High  Tension   Insulators";   "Prime   Movers,"   H.   G.   Stott,  Wij 
Gorsuch    and    R.    J.    S.    Pigott;    "Voltage    Testing    of    Cable! 
W.   I.   Middleton   and   Chester   L.   Dawes;    "Sterilization   of  ' 
ter  by  Ultra-violet   Rays."   M.   Von    Recklinghausen;   "A  Hlf 
Speed    Printing    Telegraph    System,"    Carl    Kingsley; 
of    Keeping    Down    Peak    on    Power    Purchased    on    the 
Basis,"   T.    E.    Tynes;    "Electric   Strength   of  Air,"   J.   B. 
head    and    W.    S.    Gorton;    "Sphere-Gap    Discharge    Volta 
High    Frequencies."   J.    C.    Clark    and    H.    J.    Ryan;    "Toll 
phone    Traffic,"    Frank    F.    Fowle. 

Traveling    Engineers'    Association — The     22d     annual    cd 
vention    of   this  association   whose    purpose    is    to    improve 
locomotive    service    of    American     railroads,    will    be 
Chicago,    111.,    Sept.     15-19,    with     headquarters    at    the 
Sherman.       The    subjects    to    be     discussed     this    year 
follows:      "Difficult.es      Accompanying      Prevention      of     Di 
Dlack    Smoke    and    Its    Relation    to    Cost    of    Fuel    and   Locoir 
tive   Repairs."    Martin    Whalen,    Chairman    of   Committee;  "( 
eration  of  All  Locomotives,  with  a  View  of  Obtaining  Maximii 
Efficiency    at    Lowest    Cost,"    J.    R.    Scott,    Chairman;    "Adval 
tages    to    be    Derived    from    the    Use    of    Mechanical    Stoke;] 
Considering    (1)    Increased    Efficiency    of    the    Locomotive; 
to    Increase    the    Possibility    of    Securing     a    Higher    Type 
Candidate   for  the    Position   of   Fireman,    (3)    the  Utilization 
Cheaper  Grades  of  Fuel,"  J.  H.  De  Salis,  Chairman;  "The  I 
of    Locomotive-Brake     Equipment,"    George    H.    Wood,    Chan 
man;   "Advantage   Derived    from    the    Use    of   Speed    Recorde 
and    Their    Influence    on    Operating     Expense,"      Fred 
Chairman;    "Practical   Chemistry    of   Combustion,"    A.   G. 
yon:    "Scientific   Train    Loading,"    O.    S.    Beyer,   Jr.      The  Si-. 
tary    is    W.    O.    Thompson,    New    York    Central   car    shops,  Bt 
falo,    N.    Y. 

International    Knginei  ing    Congress — The    materials   of 
gineering    construction    will    be    pretty    thoroughly    discus: 
in    a    section    devoted    to    that    subject.      The    subject    of   t 
ber    is    intended    to    be    covered    by    a    symposium    front    viuit 
countries    on    the    status    of    the    main    supplies    eommercla 
available     for     construction.       Other     topics     are:     Substitui 
for   Timber    in    Engineering    Construction;    Prick    in    Engl] 
ing    Structures;     Clay     Products     in     Engineering     Strut 
Probable    and    Presumptive    Life    of    Concrete    Structures 
from     Modern     Cement;     Aggregates     for    Concreti 
ment:    Waterproof   Concrete;    Cement    Containing    Additl 
Finely    Ground    Foreign    Material:    Economics    of    the    \Voi| 
Supply    of    Iron;    Life    of    Iron    and    Steel    Structures;    Knipl 
ment   of    Special    Steel    in    Construction:    Alloys    and    their  U 
in    Engineering   Construction:    Aluminum    in    Construction;!! 
lluenee    of    the    Testing     of    Materials    upon    Advanci       111 
Design     of     Engineering     Structures    and      Machines:      Cerae 
Testing;    Testing    of    Metals;    Testing    of    Full-Sized    MembJ 
Proof    Testing    of   Structures. 

The    papers    to    be    presented     from    the    United    States 
slated     to     have     already     been     arranged     for     from 
bailing     authorities.       The     headquarters    of    the    Congress 
in   the   Foxcroft    Building,   San    Francisco,   Calif. 

Vmerican    Society    of     Engineers,    Architects    mill    I'nnstrsl 
tors — This    Society    was    recently    organized    for    the   purpose  I 

"I'ii ting    science    and     instruction     in     the     departments    I 

civil   engineering,    architecture,   engineering   and    building  CO 

i  Million    and    the   arts   allied    thereto,   and    for   prom 
fostering    fraternal    and    protective    interest    among 
hers."      The   qualifications    foi     the    carious    grades   ol    medH 
ship    are    as    follows: 

'  ii    Engineers      Requirements   equal    lo   those  of  the  Amei 
can   Society   of   cjvii    Engineers:    lb)    Architects      RequlreinSr. 
similar    to   those    in    the    American    Institute   of   Architect 
Construction      Ten  years  of  practice   In   the  designing  or  art" 

siipcrvisl if    work,    ol    which    may    lie    credited    prl Ill 

echanical  or  fact  or  j    experience       Associates  mu 
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ly  Vicissitudes — The  large  water-power  develop- 
I  tin'  Southern  Aluniiniura  Co.,  near  Whitiiey,  N. 
if  unusual  interest,  not  only  because  of  its  magni- 
ut  also  because  of  the  elaborate  and  costly  work 
,vas  done  under  a  previous  administration  and  which 
;n  discarded  in  favor  of  a  later  and  more  compre- 
1  plan.  The  commercial  value  of  the  Yadkin  River 
,\s,  in  Stanley  County,  has  long  been  known,  [n 
the  late  George  Whitney,  of   Pittsburgh,   was  the 


across  the  channel  with  a  wing  extending  at  right  angles 
downstream  to  act  as  a  retaining-wall  for  the  upper  end 
of  the  canal.  The  dam  was  apparently  about  75%  com- 
pleted when  work  was  discontinued ;  judging  from  the 
appearance  of  the  ends  of  unfinished  portions  and  of  the 
massive  cut-stone  face  blocks,  it  is  a  fine  piece  of  ma- 
sonry construction.  The  canal  is  40  ft.  wide  at  the  bot- 
tom and  about  18  ft.  deep ;  it  is  excavated  largely  through 
rock  and  extends  about  iy2  miles  down  stream.  The  nel 
Lead  of  water  above  the  power-station  site  was  to  be  120 
ft.  and  this  was  expected  to  Furnish  15,000  hp. — though 
lor  only  some  12  hr.  per  day. 

After   the   failure   of   the   old   company,   following  the 


I'm..   1. 


'mi:  ( ) i.D  Whitney  Dam;  Abandoned  v\n  To  Be  Si  bmerged 


«   ft. 


ni  a  concern  which  undertook  the  development 
e  project  passed  into  the  hands  of  the  North 
Electric  &  Power  Co.,  which  proceeded  with  (in- 
expensive plans.  The  first  work  was  the  con- 
o|'  ;i  Bix-mile  spur  track  from  the  nearest  rail- 
i  to  the  place  on  the  river  selected  for  the  dam 
re.  the  town  of  Whitney  was  located  as  head- 
for  the  project  ;  i1  is  about  30  miles  easl  of 
V  ( '.  The  i  ompany  did  a  grea!  deal  of  con- 
work  on  the  dam  ami  powei  canal,  the  latter 
ecu  practically  completed  before  work  wa- 
it was  then  reported  that  some  $6,000,000  had 

dam  i    of  granite  ashlar,  38  ft.  high  and  h1 i 

oiig   ill    the   main    portion.      II    is   I, mil    straight 


financial  stringency  of  1907,  the  property  was  bought 
in  by  the  presenl  owner,  the  Southern  Aluminium  Co.,  a 
French  concern,  which  was  reported  to  have  been  heavily 
interested  in  the  old  power  company.  It  was  announced 
thai  the  developmeni  would  be  completed  and  a  large 
aluminum  industry  established.  Even  contracts  were  let 
for  seven  vertical  turbine-driven  direct-current  generat- 
ing mills  which  were  to  have  been  the  largest  of  that  type 
ever  built  (5000  kw.,  350-volt,  80,000-amp.,  170-r.p.m., 
neighing  150  tons;  Dee  Engineebino  News,  Nov.  7. 
1912,  p.  si;,). 

Later  these  orders  were  canceled  as  a  study  of  the  sit- 
uation by  the  new  company'  brought    radical 

departure  from  tl Id  plans,    This  involved  abandoning 

all  the  old  construction  and  building  a  new  high  'lam  at 
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Ihe  Narrows  about  five  miles  downstream.  The  reasons 
for  this  move  are  obvious.  The  construction  of  a  high 
dam  and  the  location  of  the  power  station  immediately 
below  it  obviates  the  necessity 
for  a  long  canal  with  its  in- 
cidental losses  of  water  by 
seepage  and  evaporation,  loss 
of  head,  and  maintenance 
cost.  The  new  dam  will  have 
anchorage  in  solid  rock  at 
.both  ends,  while  the  old  dam 
is  built  across  a  flat  plain 
and  joins  an  earth  embank- 
ment at  one  end.  The  most 
important  advantage,  how- 
ever, is  the  vastly  increased 
water  storage  that  will  be  af- 
forded    by     the     new     dam. 
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winch  will  create  a  reservoir 
to  cover  about  S  sq.mi.  and 
submerge   the  old   dam   to   a 
depth   of    from    4   to    10    ft. 
This  has  an  important  bear- 
ing  in   the   case   of   such   an 
electrolytic  industry  where  cheap  power  must  be  had  and 
where  the  works  can  be  run  24  hr.  per  day  to  bring  the 
load  factor  up  and  the  unit  cost  down. 

The  Xew  Dam — The  proposed  dam  is  to  be  of  con- 
crete, with  about  33%  of  large  boulders  embedded,  vary- 


which  have  been  built  at  the  east  end  of  the  dam  to  d| 
the  river  during  construction.  These  are  40  ft.  widj 
34  ft.  high  and  have  a  carrying  capacity  for  maxiiC 
flood  flows.  They  will  be  fitted  with  gates  and  usei 
all  excess  flow  and  for  draining  the  reservoir. 

On  radial  lines  directly  through  the  dam  are  to  beji 
eral  circular  passageways  for  emergency  gates,  etc.  W 
definite  data  of  the  design  are  not  available,  vet  it  isknj 
that  these  passages  will  be  of  sufficient  size  to  adirw 
dinkey  locomotive  and  it  is  proposed  to  haul  train  I, 
of  material  through  one  or  more  during  construe! 
The  crest  of  dam  will  be  at  elevation  545,  high-vJ 
line  at  elevation  533;  low-water  elevation  is  350,  anJ 
fective  head  over  wheels,  175  ft. 

The  power  station  will  be  immediately  below  the  < 
it  will  be  of  concrete  60  ft.  by  580  ft.  with  longitud' 
axis  parallel  to  the  stream.  The  first  installation  will  (ij 
prise  five  double-wheel  direct-current  units,  each  of  I 
kw.  capacity.    There  will  be  one  single-wheel  alternati 
current  unit  of  1200  kw.  capacity.     It  is  proposed 
mately  to  increase  the  total  equipment  to  10  dire 
rent  units   (each  52(H)  kw.)    and  two  alternating 
units  (1200  kw.). 

The  forebay  will  be  at  one  end  of  the  dam  (oppJ 
the  bypass  tunnels)  and  penstocks  will  descend  to! 
station  in  a  90°   curve   (horizontal  projection). 

Industrial  Woiiks — The  main  furnace  building 
the  reduction  of  bauxite  ore  will  be  located  just  above 
west  end  of  dam  at  elevation  734.  The  site  covers  an 
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Dam    from 

(Tunnels  a 

left;   pai 

Of    'liv. 
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i  rom  one  man  stones  to  6  and  6  <  u.yd.  each. 

It   will  be  about   200  ft.  high  above  bedrock  at  deepest 

point,  with  a  gi  ction,   tun ing  a  batter  on    up- 

of  I   in.  in   10  ft.  In  plan,  the  dam  will  be 

!    u  itb   con  earn;    the    radiue   at    top 

t.  ce  will  be  1660  ft.  and  length  of  dam  al  top,  1350  n. 

'I  he  ma   imum  base  n  idth  will  be   160  ft.  and   the  con- 

360  "no  cu.yd,  of  t  om  rete 

o  spillway  a     ordinal  ilj    under  tood. 

Mood  water  will  be  bypassed  through  two  900-ft.  tunnel 


Above 

d  at    right.) 

nboul   liOt)  II.  square,  and  Ihe  grading,  on  a   rocky  hill- 

involves   a   gnat    am il    of   work.      On    account   of 

in d    nature  nf   the   locality   some   heavy   cutting  is 

quired,  the  spoil  being  used  to  till   lower  port 

A  feature  of  the  construction  for  the  aluminum 
duction  works  is  the  use  of  vertical  15-in.  I -hen ins,  spa 
about  '.'(i  ft.  apart  each  way  o\cr  the  (illed-in  part  of 
.itc.  Tle\  re  I  on  concrete  pedestals.  In  milking 
fill,  practically  all  of  Ihein  ha\e  been  bent  mil  oi  '" 
lion,    miii1  us  much  as  2  to  3  II.     This  is  not  confide 
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Hit  evidently  as  it  is  proposed,  on  completion  of 
o  run  new  columns  down  from  floor  level  to 
Jriwith  these,  the  tops  of  which  will  then  be  con- 
•fliy  reinforced-concrete  beams. 

1:  )lant  will  be  reached  by  a  spur  track  from  Badin, 
y%  miles  distant.  Since  the  site  is  much  higher 
din.  there  will  necessarily  be  some  heavy  grad- 
clinili,  some  of  them  as  much  as  5%.  The  reason 
|  selecting  such  an  elevated  site  for  the  main 
I  that  it  is  the  only  available  one  in  close  prox- 
ti  i  the  power  station.  The  main  furnaces  will  be 
by  direct  current  and  it  is  essential  that  the 
;sion  be  as  short  as  possible. 

leadquarters  of  the  enterprise  will   ln>  located  at 
.here  it  is  proposed  to  build  a  model   industrial 


Concrete-Mixing  Plant  for  Badix  Dam 


Fig.  5.   Outlet  of  Yadkin  of  Diversion*  Tuxxels 


[Typical  v7orkingmen's  Bouses  dndeb  Construction;  New  Industrial  Town  of  Badin,  N.  C. 


The  general  offices  of  the  company  will  be  Located 
WO  the  electrode  plant  (auxiliary  to  the  aluminum 
I  repair  shops,  warehouses,  foundries  and  alumin- 
ling  mills;  these  will  be  operated  by  alternating 

A  brick  office  building  has  already  I n  erected  in 

Mndes  employees'  quarters  and  a  clubhouse  and 
f  the  use  of  officers  and  employees.  Contracts  have 

for  the  dweellings  of  workmen  who  will  be  em- 
jn  both  plants.  The  houses  "ill  be  buill  four  to  a 
"  li  to  have  4,  5  or  6  r ns  and  a  bath.  The  build- 

1  lie  nl'  wood  with  asbestos  roof  shingles.  Enough 
p-  «  HI  be  constructed  to  house  loou  workmen  and 


H    timnted    thai    then 


ill  be  a  total  populati I 


ahout  ■"{()(  Ml  penple  when  the  works  are  lii'st  put  in  oper- 
ation. The  town  will  he  provided  with  water-supply, 
lighting  and  Bewer  systems.  The  buildings  were  de- 
signed by  a  well  known  architect  of  Nevi  York,  after  a 
siuily  of  the  local  situation.  The  arrangement  and  style 
ot  architecture  resemble  somewhal  those  used  in  English 
model  industrial  towns.  This  place  is  named  after  the 
president  of  the  aluminum  company. 

Organization  -The  Chief  Engineer  and  Vice-Presi- 
dent of  the  Southern  Aluminium  Co.  is  P.  Bunet;  \V.  I'. 
Mai  eillea  is  Genera]  Manager  having  genera]  super- 
vision of  the  wnk.  Both  are  French  engineers.  The 
work  is  being  done  by  the  EJardawaj  Contracting  Co.,. 
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of  Columbus,  Ga.3  under  B.  H.  Eardaway,  President, 
and  T.  A.  Jamison,  General  Manager.  The  force  num- 
bers 1200  men;  there  is  in  use  a  large  amount  of  special 
equipment  like  the  thirty  20-ton  steel  derricks  with  Ho- 
lt, masts  and  100-ft.  booms.  The  miscellaneous  plant 
comprises  twenty-five  40-hp.  hoists,  two  20-ton  locomo- 
tive cranes,  seventeen  40-ton  dinkey  locomotives,  38  air- 
dump  cars,  twenty-five  50-ton  standard  steel  flat-cars  and 
four  steam  shovels.  There  are  about  five  miles  of  con- 
struction track  over  the  work.  The  concrete  plant,  in- 
cluding rock  crushers,  mixers,  etc.,  is  operated  by  electric 
motors ;  derricks  and  rock  drills  use  compressed  air  from 
an  electric  compressor  station.  About  4000  hp.  is  used 
on  the  work,  being  furnished  by  the  Southern  Power 
Co.,  which  has  run  a  transmission  line  in  from  Albemarle, 
N.  C.  The  work  on  the  tunnels  was  sublet  to  Rhinehart 
&  Dennis,  railroad  contractors  of  Washington,  D.  C. 

A  Hew  Tsqp®  ©ff  Costtcreft©  Pal© 

In  both  Great  Britain  and  this  country  there  has  re- 
cently been  developed  a  new  type  of  concrete  pile,  the  es- 
sential feature  of  which  is  the  grouting  of  a  precast  con- 
crete pile  into  a  previously  driven  hollow  tube.  So  far 
as  we  know  the  two  developments  have  been  independent, 
so  a  separate  description  of  each  is  given  below. 

American  Pile 
A  useful  concrete  pile  construction  was  employed  in 
the  foundations  of  viaduct  structures  of  the  Lake  Erie 
&  Eastern  Ry.,  at  Youngstown,  Ohio.  The  line  is  not 
yet  completed,  nor  are  the  structures  all  finished,  but  the 
foundations,  piers  and  walls,  etc.,  are  in.  as  well  as  much 
of  the  superstructure  work. 

The  new  piles  were  offered  as  the  result  of  an  unusual 

requirement  on  the  pari   of  the  railway  company.     The 

company    contemplated    using    Simplex    molded-in-the- 

,d   piles,  but,  to  make  sure  that   no  harmful  action 

pile  (while  driving)  on  an  adjacent   (completed) 

pile  should  occur,  it  was  specified  thai  all  pile-casings  of 

i  tire  pier  musl  be  driven  before  any  was  filled  with 

,  i  in  rete. 

Remarkably  high  pile  loading  was  to  be  used — 10  tons 
working  load  per  pile.  Because  of  this,  ii  was  desired  to 

ha  ie  full  assurance  ae  to  the  c In £  each  pile. 

To  meet  this  requirement,  an  ingenious  modification 
of  the  Simples  pile  was  offered,  under  guarantee  of  25% 
greater  load-capacity.  It  was  accepted  subject  to  proof- 
test— and  was  used  throughoul  the  work,  on  the  basis  of 
50  tons  working  load.  The  tests  turned  nut  satisfactory. 
The  piles  were  made  by  driving  the  usual  straighl  Sim- 
■  .<.  itb  heavy  driving-poini  ;  the  casing  diameter 

the  depth  of  driving  22  to  88  ft.    Then  a  mase 

.,1  com  let.  : I  in.  to  make  a  bed  al  the  bottom 

,  i  the  pile ;  upon  tin-  wae  lowered  a  premolded  and  fully 

hardened  reinforced-concreti    pile  or  insert,  octagonal  in 

and  of  Buch    ize  thai  it  just  fitted  inside  the  casing. 

',1,,    reinforcing  rod-,  projecting  from  the  bottom  of  the 

,ft  (  oncrete  pre  iou  '    dropped  into 

the  i  asing,  and  thus  I led  the  insert  in.     Finally,  ce- 

,,,.  ,,t  groul    v,;e   poun  d  into  the  narrow     pace  between 
i :.  and  ai  thi      ime  I !l 

pull,  d  to    lb'     void    left    by 

[he  ca  ing  and  close  all  Bpaci     be!    een  the  reinforced- 

com  '<'       :' '" ling  earth. 


The  character  of  ground  and  the  depths  were  kci| 
well  enough  that  the  insert-piles  could  be  molded  tcjij 
necessary  lengths,  so  that  cutting  off  after  comply 
was  generally  not  necessary. 

Tests  of  finished  piles  were  made  by  loading  to  60  V 
No  permanent  settlement  was  noted. 

A.    R.    Raymer,   Assistant    Chief    Engineer   of  thi|J 
Hoburgh  &   Lake  Erie  Ry.,  which   is   building  the 
line,  was  in  personal  charge  of  the  work. 
English  Pile 

A  concrete  pile  somewhat   similar   to   that 
above  has  recently  been  introduced  into  engineering 
tice  in  Great  Britain  by  Thomas  D.  Ridley  &  Sa 
Middlesbrough,  Eng.,  who  hold  patents  on  the  cons 


0! 


Packing  in  Join! 

Final 
sinking     ~yj  Condi+ion 
Precast    Pile  \  of  Pile 

Half-Sections    through    Conx'isctk    I'n, t:    Di:vi:i 
c,\   Thomas   D.   Kim.ri.  M  ii>iM.i:si:i;or<:ii.  Ks'u 

tion.  1 1  ie  described  in  some  detail  in  The  En<jm 
May  I.  191  I.  The  accompanying  figure  shows  in 
the  construction  of  the  pile,  the  left-hall'  being  an 
before  the  entrj  of  the  precast  pile,  and  the  ri 
being  a  seel  ion  after  Hie  withdrawal  of  the  tube  nhov 

final  e liium  of  the  pile.     In   (he   left-half  sect 

,  ,i  i   concrete  pile  or  column,  which  has  reached  fl 

n 'Mi  set,  ha    ju  I   I n  lowered  onto  ihe  top  i 

semiliquid  concrete,  which  is  poured  into  the  previ 

driven  hollow  s I  tube.     For  the  bulk  of  its  lenjrt 

precasl  pile  is  of  considerably  less  diamcler  than  the 
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I  •  its  top  it  is  provided  with  a  flange  which  is  an 
I  within  the  tube.  As  the  pile  descends,  the  liquid 
I  displaced  by  it  rises  in  the  tube  until  it  meets 
l  ir,  which  it  finds  some  difficulty  in  passing,  so 
ressure  is  set  up  in  the  grout.  In  this  way  when 
I-  is  withdrawn  the  concrete  is  forced  into  the 
i  till  that  time  occupied  by  the  tube.  Ordinarily 
ge  would  be  arranged  so  that  when  the  pile  is  in 
|  position  the  flange  would  be  just  about  on  ground 

e  right-hand  section  of  the  picture  the  position 
lile  and  its  flange  when  the  precast  pile  reaches 
om  of  the  tube,  is  shown.  It  will  be  noted  that 
.>  of  the  tube  remains  in  the  position  to  which  it 
i  driven  and  forms  the  foot  of  the  pile.  It  will 
noted  that  in  soft  ground  the  semiliquid  concrete 
the  precast  pile  will  bulge  out  into  the  earth, 
the  rough  face  shown. 
:  in  general  use  the  interior  pile  will  be  lowered 
ity  and  the  tube  drawn  as  a  separate  operation, 
lley   company   has   perfected    and   used    a    device 

■  the  interior  precast  pile  is  forced  into  the  wet 

■  End  the  tube  withdrawn  by  the  same  operation. 
rice  consists  mainly  in  a  toggle  which  at  the  same 
-i  -  down  on  the  pile  and  pulls  up  on  the  tube, 
:ult  of  the  lifting  action  at  the  top  of  the  toggle 

a  line  bitched  onto  the  upper  sheave  of  the  pile- 
piles  have  been  used  in  the  foundation  of  a 
;  aton  Caivw.  England. 


Teirsiniflirasil  Tff'acl&s 

I  car  bumper  of  the  friction  type  for  passenger 

and  terminal  tracks,  lias  the  special  feature  of  a 

fctary  sliding  movement  of  the  bumper  upon  the 

the  event  of  the  resistance  of  the  buffer  piston 

■rcoine. 

n  of  the  piston  type  have  been  applied  in  sev- 

■  passenger  terminals  in  Europe,  and  these 
lave  two  cylinders  containing  oil  or  other  liquid, 
Hera  being  so  spaced  that  the  buffer  heads  on 
ton  rods  engage  with  the  spring  buffers  used  on 

rolling  stock.  In  the  new  device,  there  is  only 
I'lci',  its  buffer  head  engaging  the  coupler  bead 
ar  or  locomotive.  To  this  buffer  head  are  at- 
b  Bide  rods  with  plungers  bearing  against  long 
Bogs  (like  the  recoil  springs  of  a  cannon),  which 
rn  the  buffer  head  and  piston  to  normal  position 

■  pressure  againsl  the  head  is  removed  (by  the 
p]  of  the   locomol  ive  or  i  ar   « hich    has  >t  ruck 

■  accompam  ing  cut  -how  9  the  bumper  it  -tailed 
ght-yard  track. 

•  option  in  the  patenl  states  thai  the  q  linder  is 

Red  h  ith  oil  to  aboui  20* ,   of  its  capacity,  bu1 

not   mentioned   in  the  description  senl 

l  makers.    The  force  of  a  lighi  blow  will  be  ab- 

the  1  ompressi if  the  air  in  part  of  the  piston. 

|  Mow  will  drive  the  piston  farther  bai  k,  I 
it  through  elongated  port-  In  the  bottom,  which 
i. el.-  licit   the  area   dei  reasee   as   the   piston   ad 
i  asing  the  retarding  effei  1  of  the  oil,  The 
oil  passes  through  dui  1     « hich  open  into  the 


rear  end  of  the  cylinder  and  relief  valves  prevent  exces- 
sive pressure  being  created.  The  total  stroke  is  about  3  ft. 

For  the  supplementary  sliding  movement,  the  entire 
supporting  base  of  the  bumper  is  mounted  on  long  chan- 
nel-shaped shoes  fitted  upon  the  heads  of  rails  which  arc 
in  line  with  the  track  rails  but  depressed  below  the  latter 
so  that  the  tops  of  the  shoes  are  level  with  the  tops  of  the 
tail  heads.  These  are  heavily  anchored.  The  shoes  are 
about  60  ft.  long  and  the  depressed  rails  100  ft.  long,  ex- 
tending about  40  ft.  beyond  the  shoes.  At  the  ends  of  the 
shoes  are  clamps  which  hold  the  device  in  normal  po- 
sition. 

When  a  train  approaches  the  bumper,  the  forward 
wheels  first  run  upon  the  shoes,  thus  putting  a  load  on 
the  sliding  element.  Further  travel  brings  the  car  or  en- 
gine coupler  against  the  buffer  head,  driving  in  the  pis- 
ton.    If  the  first  resistance  due  to  compression  of  the 


Combined  Pneumatic  and  Friction  Bumper  for 
Terminal  Tracks 

!  ir  is  overcome,  and  then  the  resistance  due  to  the  com- 
pression of  the  oil,  the  pressure  will  cause  the  entire 
bumper  to  slide  upon  the  depressed  rails,  the  friction  be- 
tween the  shoes  and  rails  being  increased  by  the  weight 
due  to  the  wheels  resting  on  the  shoes.  The  rails  forward 
of  the  bumper  may  be  covered  by  a  light  platform,  so  that 
the  space  may  be  used,  but  the  sliding  of  the  bumper 
would  crush  through  this  cover.  Ordinarily  a  travel  of 
12  ft.  will  suffice,  and  only  a  train  at  excessive  speed 
would  drive  the  bumper  the  full  available  distance  of  10 
ft.,  the  frictional  resistance  becoming  very  high  after 
the  first  12  ft. 

According  to  statements   furnished   by   the   makers,  a 
1000-ton  tram  striking  the  bumper  at  3  m.p.h.  would  be 
stopped   by   means   of   the  compression   cylinder.     At    i 
m.p.h.  the  bumper  would  be  shifted  9  in.,  and  at  8  m.p.h. 
it  would  be  moved  3  It.,  while  speeds  of  16  and  to  m.p.h. 
would  be  required  to  move  it    12  ft.  and    10  ft.,  n 
tively.     This  bumper  is  the  invention  of  \V.  T.  B.  Mai 
Donald  of  Granby,  Que.,  Canada.     It  is  being  introduced 
by  ill-  Ma.  Donald  Car  Buffer  Co.,  of  Montreal  and  Pitts- 
burgh.    The   Presidenl   is  James  Davidson,  of  Montreal, 
h  bile  the  ageni  lor  the  United  States  is  Joseph  I..   Seal, 
■I-"'1-   Fourth  Ave.,   Pittsburgh,   Penn.     The  device  has 
sted  experimentally. 
:■: 

Clearance    Limit*    on    British    railways    are    much    smaller 
on    American,    although    the    track    gage,     1    rt.    sc.    in. 

-    Hi,-    Indian 

ni    ""     "■* Revl<  >v  '    > itobei     1913,    states    thai 

Hi.'    maximum     el.  ,s    ,.. 

"■    '■'    I".    'I"    and    9    it    B    in.    i,,    «  ..it  i ,   at    the   platform 

railways  the 
ii     ... 
i   Idth 
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f<t9  VaimceiniinieSs,  HiadL 
By  Robekt  C.  Wheeler* 


One  of  the  features  of  the  sanitary  sewerage  system, 
of  Vincennes,  In<l..t  was  the  dispersion  of  the  sewage 
in  the  flowing  waters  of  the  river  by  means  of  a  dis- 
tributing  outlet    pipe    with    multiple-discharge    orifices. 


bell-and-spigot  pipe,  five  double  outlets  (  figs.  1  a 
each  made  up  of  a  '-Ix.s-m.  tee,  into  which 
calked  an  8x6-in.  bullhead  tee,  having  the  j 
branch  spigot  and  two  6-in.  bell  outlets.  A  6-in 
valve  was  leaded  into  each  of  the  G-in.  outlets. 
24x8-in.  tees  were  spared  about  30  ft.   between  ce 


The  details  of  plac- 
ing    the     outlet     pipe 

in  the  river  form  the 
subject  of  this  arti- 
cle. 

Description — The 
24-in.  cast-iron  out- 
fall sewer  was  .  laid 
as  far  into  the 
river  as  it  was  pos- 
sible to  pour  lead 
joints  with  the  aid 
of    an    earth    cofi'er- 


&Tlap  Valves 


Fig.    L.    Special   for   Multiple 

Sewer  Outlet,  Vin- 
cennes,  Ind. 


Fik'.    3        Ready    to 
launch 

dam    to    keep    out 
rater.       Any 
li  rable  use  of 
dame       was 
judged     impractic- 
able on  accounl  of 
I "  ■    i    tremely   por- 
iure   of   the 
I  i  '.  .i 

bol  torn 
n  id   the   rem   inder 

of  the  line  Was   made   up  on   land,   lowed    into 

1   into  plai  e. 

rn         Tl on 

whirl:     v.;i       lo     1)1  tleT     "...il'i 

■  ontaim  -I    in   addil  ion    to   I  hi    "  I 


General  Layout  of  Plant  foi;  Placing 
merged  24-In.  Cast-Iron  Outlet  Sewee  j 
at   Vi\<  i:\xks.  Ind. 

The  total   weight  of   the   section    was   about  43,0(| 
Excavating  the  Trench — The  outlet  pipe  wi 
signed   to  extend    from  shore  nearly  at  right  angj 
the  direction  of  current  of  the  river. 

The  line  of  excavation  was  first  laid  out  and  a  : 
steel  cable  was  stretched  across  the  river,  which  a: 
point  is  about  TOO  ft.  wide,  and  anchored  so  li 
hung  parallel  to  the  proposed  line  of  excavatioi 
about  200  ft.  upstream. 

To   this  cable  a   gravel    boat    (hydraulic  dredge 
gravel  pump)   was  moored  and  an  attempt  was  ma  I 
dredge  out  the  trench. 

There     had     formerly    be 
ford  across  the  river  at  this 
and  the  dredge  proved   ineffi 
until      the      surface      : 
broken.      This   was   aecom 
by    floating   a    rooter   plow 
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the  outer  edge  of  the  excavation  and  pulling  it 
le  bank  through  the  crust  which  was  formed  of 
ind  mussel  shells.     It  was  possible  to  do  this  on 

of  the  extremely  low  stage  of  the  river  and  the 
idual  slope  of  the  river  bed  downward  toward  the 
lk.  there  being  a  depth  of  water  of  only  about  3*/^ 
ie  end  of  the  pipe  line. 

the  surface  had  been  broken,  the  trench  was  eas- 
vated  with  the  gravel  pump.     The  depth  of  ex- 

was  regulated  so  that  when  the  trench  had  been 
the  flap  valves  would  be  about  iy2  ft-  above  the 
Brer  bottom  and  would  be  below  the  surface  of 
■  even  at  a  very  low  stage  of  the  river. 
xg  dp  Section"  ox  Laxd — The  180-ft.  section  of 
et,  which  was  to  be  placed  under  water,  was  laid 
idway  in  such  a  position  that  it  would  be  neces- 
tow  it  straight  out  into  the  river  and  deposit  it 

oints  were  poured  with  lead  and  calked,  and  the 
was  fastened  together  with  a  cable  so  that  the 
would  not  come  on  the  lead  joints  when  it  was 
into  the  river.  The  cable  was  so  arranged  that 
1  would  come  on  the  first  tie  in  the  line  and  on 
bore  end  of  the  line. 

>sitixg  Section  ix  Place — The  power  to  move 
don  was  supplied  by  means  of  a  hand  winch  on 
>osite  (Illinois)  bank  of  the  river  and  was  trans- 
through  3-ply  blocks  to  the  free  end  of  a  cable 
had  its  other  end  anchored  to  a  tree  and  which 
■ough  a  pulley  at  the  end  of  the  section  of  pipe 
\  similar  arrangement   was   used  on   the  Indiana 

it  a  push  on  the  shore  end  of  the  section. 
;rs  were  put  in  place  under  the  pipe  (Fig.  3)  and 
started   into  the  river.     As   soon  as  it   had  been 
ed   far  enough,  two   75-ft.  barges    (Figs.  3,    1.  5) 
laced  alongside   it.  one   upstream  and  one   down- 
moored  from  the  same  cabli    which  had  held  the 
Timbers  were  laid  from   one  to  the  other  and 
hese  chainblocks   were  suspended    and   the  weight 
pipe  line  transferred   to  the  barges.     The  chain- 
wen-  fastened  to  the  8-in.  branches  of  the  24x8- 
■s  aud  so   held   the  outlets  vertical   in  addition  to 
;■  ting  the  line.    The  power  was  again  applied  and  as 
s  the  section  had   been   moved    far  enough,  a  see- 
barges  and  chainblocks  were  attached  to  give 
necessary    buoyant-}    and    to    keep    the    line    from 
lg.     The  line  was  then  moved  into  place  and  Iow- 
treneh  which  had  been  dredged  for  it,  leav- 
gap  of  about    I11   ft.  between    it   and   the  line  pre- 
-.laid. 
writer  examined   the  section  about   '.'I    hours  after 

I u    placed    under   water   and    found    that    it    still 

ted  some  air,  which  would   indicate  thai   the  joints 
■t  been  pulled  apart    iii   the  operation. 

n.i.ing  Tin  ncii    -When  ill-  pipe  had  1 n  lowi 

■  re   moved   out    of   the   way.    the   dredge   was 
it  back  and  the  trench  refilled  so  as  to  bed  the  pipe 
fectly  as  possible. 
■  III-I  I      I  l!   ii  ,  i  -     \o|     !\     Si:n\  I'  I      Dl  ring     Cox- 

Pi  mod    Tl  i  nd  of  the  Bection  was 

porarily  and   the  gap   between    the   two   sei 
wa-   left    open    until    shortly   before   the   system    was 

J  ration,  w  ben   a   pipe  wa-  cut   to  fit  tin-  - 

d  I  -iii'  rctcd   in   place. 


During  the  construction  period,  a  free  outlet  into  the 
river  was  advisable  as  the  ground  water  was  handled 
through  the  completed  sewer  and,  since  the  sewers  were 
bypassed  around  the  pumping  station,  plank  and  other 
material  came  down  which  might  have  clogged  the  out- 
lets. With  the  sewer  in  operation,  however,  the  sewage 
is  screened  and  undergoe-  sedimentation  which  partially 
clarifies  it  and  removes  any  material  which  would  readily 
clog  the  orifices  in  the  outlet  pipe. 

The  flap  valves  were  arranged  so  that  they  opened  at 
right  angles  to  the  direction  of  flow  of  the  river. 

The  general  contractors  on  the  work  were  Stewart 
Sheets  &  Co.,  and  the  work  was  superintended  by  George 
W.  Fuller,  the  writer  being  Resident   Engineer. 


lEcoJaotnmacs  ©f  Briclri  ©.ladl 
©ttlhies3  Feipsiaa.inieiratt  IR.oa.dl 
P  a  veina  ©  inifts  * 

i  ost  of  construction  and  cost  of  repair  and  all  else  is 
not  the  full  measure  of  the  economy  of  a  road  surface. 
The  greatest  element  affecting  the  economy  of  any  road 
is  its  out  of  repair  condition.  That  road  which  calls  for 
the  most  frequent  repairs  is  the  road  that  is  most  likely 
to  be  out  of  repair,  and  it  is  the  road  that  in  the  sum  of 
lapses  of  time  in  which  it  is  out  of  repair,  aggregates  a 
total  detraction  from  the  road's  worth  which  by  the  lesser 
load  hauled,  the  broken  spring,  the  injured  horse,  the 
extra  wear  and  tear  of  the  vehicle,  if  converted  into  dol- 
lars, would  often  equal  in  a  short  period  of  time,  the  en 
tire  original  cost  of  the  road  improvement. 

When  a  road  is  out  of  repair,  the  road  investment  is 
yielding  no  return.  The  road  as  a  whole  is  only  a~  good 
as  its  worst  portion,  even  the  rule  of  averages  will  not 
apply.  On  the  other  hand,  by  inverse  ratio,  the  road  ap- 
proaches its  maximum  worth  as  repairs  are  eliminated. 
The  road,  therefore,  from  which  repairs  are  practically 
eliminated,  is  the  real  economic  road,  provided  only  that 
the  traffic  passing  ovei  it  meets  in  a  reasonable  toll 
charge,  the  interesi  on  its  cost. 

This  leads  to  the  proper  differentiation  as  to  the  choice 
of  the  road  and  the  amount  of  its  cost.  The  expenditure 
for  any  road  is  justified  so  long  as  the  amount  of  ton- 
nage passing  over  it  will  aggregate  a  toll  equal  to  a  rea 
sonable  interesi  charge  on  the  total  investment.  To  the 
extent  that  it  exceeds  such  a  sum.  it  represents  a  profit 
to  the  ii  er. 

The  original  cost  of  a  brick  road  is  not  necessarily  ex- 
Thi  cost  of  grading,  drainage,  bridging  and  the 
entire  preparation  for  placing  the  foundation  and  wear- 
ing surface,  should  be  ;  like  for  all  type-  and  is  therefore 
in-  more  expensive  for  a  brick  road  than  is  required  for 
asl  expensive  type  of  wearing  surface.  These  pre- 
liminary structures  are  no!  readily  injured;  cither  from 
wear  or  tear  or  from  any  character  of  climatic  influences. 
The  foundation  is  likely  to  remain  intact.  With  the 
brick  wearing  Burface  placed  upon  it.  ample  proti 
for  the  durability  of  all  the  work  incident  to  such  prepa- 
ration is  afforded. 


•Pro  "The  Economy  of  a  Vitrified  Brick   R 

r.  .el  by  Will  l".  Blair.  Si  u    National  Paving 

Manure  inadlan   and    Inter- 

national Good  Roads  Congress    Montreal,  Que.,  May  is-uit,  1914. 
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By  (ha  1:1. is  II.  Paul* 

The  highest  dam  in  the  world,  as  the  Arrowrock  Dam 
will  be  when  completed  to  its  full  height  of  about  350 
It.,  had  been  carried  to  a  height  of  over  140  ft.  above 
bedrock  on  Apr.  1,  1914.  On  that  date,  all  the  excava- 
tion in  the  river  bed,  exceeding  250,000  cu.yd.,  had  been 
completed;  about  36%,  or  more  than  200,000  cu.yd., 
of  the  concrete  had  been  placed  in  the  dam,  while  of  the 


whole  work,  including  the  dam,  spillway,  railroad,  W 
plan!  and  other  incidental  features,  about  50%  ]laf]  ; 
completed.* 

The  accompanying  views,  with  their  explanatory  ni 
will  give  a  general  idea  of  the  character  of  the  worl 


*For   earlier   articles    on    the    Arrowrock    Dam,   see  "I 
neering  News,"  June  6,  1912;  Jan.  16,  Mar.  20  and  July  17, 


'Construction  Engineer,  Arrowrock  Dam,  Arrowrock,  Idaho. 
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Fig.  1.  Portion*  of  Bedkock  Foundation 

i  This  view  shows  the  average  character  of  the  rock  form- 
ing the  foundation  of  the  dam.  It  is  a  hard  granite,  ideal  for 
Foundation,  and  though  somewhat  seamy,  there  are  no  open, 
continuous  seams.  Although  this  is  from  SO  to  90  ft.  below 
the  present  bed  of  the  river,  there  are  evidences  that  at  one 
time  it  formed  the  bottom  of  the  river  channel.  Some  of  the 
rock  has  been  worn  very  smooth  by  water  action.  This  pho- 
tograph is  looking  downstream,  and  a  little  toward  the 
north.  The  toe  of  the  dam  follows  approximately  a  line  from 
the  upper  right-hand  corner  of  the  view  to  about  the  middle 
.-i  the  left-hand  edge.  Cleaning  up  of  the  loose  material  is 
done  preparatory  to  washing  and  scrubbing.  This  rock 
is  so  linn,  rough  and  irregular  that  it  was  considered  ideal 
for    foundation    conditions.) 
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Fio.   %.  Gorge  in   Bedrock   Foundation 

(This  is  a  deep,  narrow,  water-worn  gorge,  the  b> 
of  which  is  from  20  to  30  ft.  below  the  general  level  of 
rock.  The  rock  on  the  left  forms  a  portion  of  the  left 
ment  of  the  dam.  The  view  also  shows  plant  used  fo 
watering  the  foundation.  Each  of  the  two  houses  in< 
a  centrifugal  pump  and  motor,  belt  connected.  These 
mounted  on  trucks,  and  were  moved  up  and  down  the  ini 
tracks  by  means  of  hand  winches  located  at  the  uppe 
of  the  slope.  There  was  a  flexible  connection  between 
pump  and  its  15-in.  discharge  pipe,  located  between  thi 
tracks.  In  case  of  trouble  which  might  cause  flooding  c 
excavation,  the  pumps  could  be  freed  from  their  disc' 
pipe  by  disconnecting  one  joint,  and  then  pump,  motoi 
suction    could    be   quickly    raised    up   the   incline.) 
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In  and  spillway  since  the  excavation  for  the  (lain 
npleted. 

honcrete  composing  the  dam  is  mixed  about  1  par! 
ment,  2y2  parts  sand,  5y2  parts  gravel,  and  3 
obbles,  passing  a  5^-in.  grizzly,  but  this  mix  is 
Snewhat  as  conditions  may  demand,  and  a  richer 
used  for  a  thickness  of  from  5  to  10  ft.  against 
ce.  Concreting  is  carried  on  in  two  8-hr.  shifts, 
s  per  week,  with  two  1-yd.  mixers.  There  are 
lixer  units  in  the  concrete  plant,  the  third  being 
an  emergency  unit. 

to  the  end  of  the  season  of  1913,  all  sand  and 
for  concrete  was  obtained  from  the  river-bed  ex- 
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cavation.  That  supply  is  now  exhausted  and  the  mater- 
ial fur  the  remainder  of  the  work  is  being  obtained  from 
a  gravel  pit  along  the  line  of  the  Arrowrock   Railroad, 

where  a  steam-shovel  outfit  and  a  screening  and  crushing 
plant  are  in  operation.  From  this  grave!  pit.  the  sand 
and  gravel  are  hauled  to  the  mixing  plant,  a  distance  of 
about  14  miles,  in  standard-gage  bottom-dump  cars. 

In  Fig.  4,  the  concrete  mixing  plant  is  at  the  right. 
The  sand  and  gravel  come  in  on  a  standard-gage  railroad 
on  the  bench.  Tracks  are  extended  over  the  top  of  stor- 
age bins,  and  bottom-dump  cars  dump  the  material  di- 
rectly into  the  bins. 

The  sand-cement  plant,  which  furnishes  all  the  cement 
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for  the  work,  is  located  on  the  opposite  side  of  the  river 
from  the  mixers,  and  the  cement  is  transported  across 
the  river  through  lines  of  t-in.  pipe,  by  means  of  com- 
pressed air.  There  are  four  bins  for  each  mixer,  one  for 
cement  (in  bulk)  and  the  other  three  for  sand,  gravel 
and  cobble  stones.  The  cement  is  weighed  ont  to  the 
mixers,  and  the  other  material  passes  through  measur- 
ing boxes,  the  gates  for  which  are  operated  by  air.  The 
concrete  from  the  mixers  is  dumped  into  electric,  side- 
dump  trolley  cars,  and  is  carried  from  the  plant  into  the 
base  of  the  tower,  where  it  is  discharged  into  the  cable- 
way  buckets  by  means  of  short  chutes  passing  through 
the  tower  to  either  side.  There  is  a  separate  track  from 
each  mixer  to  the  tower,  ami  the  concrete  from  any  mixer 
may  be  taken  to  any  one  of  the  three  cableways.  The 
cars  and  the  cableway  buckets  each  hold  2  cu.yd.  and  to 
facilitate  loading  without  delay,  a  hopper  of  1-cu.yd. 
capacity  is  placed  below  each  mixer,  so  that  one  batch 
jii.i\   be  dumped  without  waiting  for  the  car. 

The  average  unit  costs  of  some  of  the  most  important 
features  of  the  work  to  date  have  been: 

Per  cu.yd. 

Excavation  for   foundation $1.07 

Spillway    excavation 0.65 

poncrete   in  dam 3.73 

These  figures  include  superintendence,  plant  costs  (in- 
stallation and  depreciation)  and  all  charges  except  gen- 
eral overhead  charges,  which  will  amount  to  about  8  to 
10%. 


Ea  ©i 
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My  D.  L.  Yahnell* 
The  proper  machinery  for  the  construction  of  levees 
to  protect  lands  from  periodica]  overflow  has  long  been 
a  subject  of  study  for  engineers,  since  different  conditions 
require  different  kinds  of  equipment.  Within  the  last  five 
or  six  years,  such  levees  have  been  built  economically  by 
hydraulic  dredges,  and  embankments  built  by  this 
method  have  many  advantages  over  those  built  by  other 
methods.  It  formerly  was  considered  that  hydraulic 
dredges  were  not  desirable  for  levee  construction  for  the 
reason  that  the  large  amount  of  water  pumped  made  il 
difficult  to  keep  the  solid  material  from  spreading  over  a 
wider  base  than  needed  or  desired  for  the  levee.  II  was 
generally  thought  necessary  to  bnild  ridges  forming  the 
toes  of  the  embankment  With  material  dry  enough  to 
hold  the  wet  material  within  the  desired  limits  until  the 
solid  matter  had  Keen  deposited  ;  in  this  manner  one  layer 
was  added  to  another  until  the  desired  height  for  the 
i  I  need  of  this  dry  material  is  en- 
tirely avoided  by  methods  now  in  a  e  by  which  the  en- 
tin  section  of  the  li  ei  i  built  in  one  operal  ion. 
The  writi  i  on  to  i    amine  work  done  by  this 

hi    Ti aleau    I  drainage    I  »istrict,  on    I  he 

\l  i    i    ippi  Rivet    neai  Trempealeau,  Wis.,  and  to  inspect 

Drai  na|  -    D I     Nos.  1   and  2  on 

the  Mississippi  River  in  Henderson  Co.,  III.,  and  the  fol- 
there. 
Co     ritucTio     I'ii    i 

Eai  i  a  hull  2  I  «80x  l '  '2  ft., 

upon   which   were   mounted   a   centrifugal   pump   having 

rti        I     ol  uri 


one  I2-in.  suction  pipe  and  a  I  l-in.  discharge  pipe,  a 
hp.  engine,  and  a  boiler  nominally  rated  at  150  hp, 
discharge  pipe  was  carried  From  the  dredge  to  the 
the  levee  by  small  towers  mounted  on  llvlO-l't.  ba 
The  power  actually  developed  by  the  engine  varied 
the  length  of  the  discharge  pipe,  the  height  of  deli 
and  the  character  of  the  material  pumped. 

Building  the  Embankment  and  Cost 
The  views  herewith  illustrate  fully  the  method  of  fi 
ing  the  desired  slopes  by  means  of  steel  boards  abou 
in.  wide  and  10  ft.  long,  of  No.  14-gage  steel  with  ail 
iron  top,  not  too  large  or  heavy  to  he  easily  moveito 
one  man.  The  slope  hoards  are  placed  at  the  intersect)] 
of  the  side  slope  with  the  natural  slope  of  the  end  oik 
fill  under  construction.  Several  men  equipped  jj 
shovels  are  necessary  to  evenly  distribute  the  matia 
and  to  move  the  slope  boards  ahead  as  the  levee  is  1| 
up. 

In  the  Trempealeau  District,  there  were  two  sepal* 
levees  constructed.  The  levees  were  built  with  matJ* 
from  the  channel  excavated  to  divert  Trempealeau 
from  near  the  foothills  to  Trempealeau  Bay.  The 
age  width  of  the  levee  crown  is  between  8  and  10 
and  the  average  height  of  embankment  is  probabh 
ft.  The  levees  have  slopes  of  1  on  3  on  the  water  |i 
and  1  on  2  on  the  other,  with  banquette  against  the 
side  upon  which  is  a  roadway.  The  site  for  the  1  ci 
was  not  cleared  of  vegetation  and  stumps  were  | 
grubbed  out  for  the  reason  that  during  the  greater 
of  the  construction  period,  the  bed  of  the  levee 
flooded.  It  was  assumed  that  the  method  of  construe  n 
so  completely  sealed  the  voids  around  the  stumps  at 
moisture  enough  will  be  retained  and  the  air  excludes 
prevent  decay.  The  total  earthwork  in  the  two  leveee 
diverting  channel  is  approximately  500,000  cu.yd..  will 
was  let  at  a  contract  price  of  Ni/oc.  The  construe! 
work  was  begun  in  May,  1912,  and  completed  in  Octi 
of  the  same  year  by  the  LaCrosse  Dredging  Co., 
dredges  being  used. 

Part  of  the  levees  in  Henderson  County.  111.,  drainl 
districts    Nos.     1     and    2    are    being    built    by    hydra 
dredges.     The  levee  of  District    \"o.  2  is  a  reinforced 
placed    against    the    west    side   of   the   C,    I?.   &   Q.   It 
(Carthage    Branch)    embankment,    carried    about    3 
higher  than  the  track.     The  easterly  slope  of  the  new 
is  1  on  I1/;,  and  the  slope  on  the  water  side  is   1  on  '.. 
About    120,382  cu.yd.   have   been   let    at   a  contract   p 
of    15.9c,   23,-100  yd.   at    20c,  and   there   is  an   additii 
5900  yd.  for  which  contract  has  not  yet  been  let.     On 
District     No.    I,    two   sections   of 

structed  with  a  suction  dredge, 
two  sections  is  20,500  ft. ;  the 

an   8  It.  crown  and    I   on   .'!  slopi 
trad  price  is  II1  lc.  per  cu.vd. 


Ilm 


I  on  : 

land  snl. 


eluding  probably  two 
work,  with  6-ft.  crown 

I   on  '-'  slop lb 

drag-In xcavator  al    I '.'.  I 

i  .ii  thwork,  ba  ed  on  a  6  I'l 
length  and  combined  slopes 

At  the  time  of  the  inspei  tii 
about  I  l  Ft.  high,  and  the  lop 
than  the  8  ft.  specified.  The  , 
at  thai  point  contain!  prai  i ii 
foot    and  the  constructed    ecti 


the   levee   arc   to  be  i 

I'he  total  length  of  tl 

bankmeiit    is   to  h  I 

Ih  sides;  the  ci 

The  rest  of  the  levee, 

the  amount  of  681 

on   the  water  side  ; 

nslriielcd  wit 

The  tulverti 

ul  ih 
I'   I   on  5.  was  821,-100  CU.l 
in,  the  levee  being  hnill  I 
width    was  2   In  3   ft     9  ' 
igncd  -ret  ion  of  Ihc  \e  ■ 
ll\    2(1  cu.yd.  to  Ihr  linl 
n  ah. ml   2"    i  ll. yd.     On  t  ' 
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I  of  the  inspection,  Aug.  23,  the  two  11-hr.  shifts  built 
1  lin.t't.  of  completed  levee,  or  2700  cu.yd.  were  act- 
v  placed.  There  were  no  delays  for  repairs,  moving 
dgft,  xr  any  other  reason.  On  this  work  a  strip  about 
|  ft.  wide  in  the  base  has  been  grubbed  and  ploughed, 
entire  base  being  cleared.  The  number  of  men  usual- 
imployed  was  about  11,  and  the  fuel  used  about  5  tons 
uood  Illinois  coal,  in  each  shift.  The  average  Jay's 
■k  will  be  considerably  less  than  this,  and  to  the  cost 
labor  and  fuel  must  be  added  that  of  delays,  repairs, 
ireciation  of  plant,  preparation  of  site,  superintend- 
e.  and  overhead  charges. 


Condition-  of  the  Levees 


The  levees  of  the  Trempealeau  District  were  inspected 
Aug.  13,  1913,  practically  a  year  after  the  completion 
of  the  work,  and  were  found  in  excellent  condition.  It 
must  be  remembered  that  these  hydraulic-fill  levees  are 
built  with  sand  and  silt  pumped  from  the  bed  of  the 
river.  In  the  method  of  construction  used,  the  silt  is 
always  deposited  in  the  base  of  the  levee,  the  heavier 
and  coarser  material  being  left  on  top.  This  means  that 
the  top  of  the  levee  is  built  principally  of  sand  while  the 
base  is  composed  of  silt.     They  do  not  yel  have  a  very 


Pigs.  1-2.    Views  on  Line  of  Hydraulic  Fill  Levei 
Look]  -  q  Tow  \n>  Co  End  oi    l.i  \  i  i 

Pigs.  :>-.">.    Discharge  Pipe   ind  Slope  Boards 

Fig.  i.    Sim   of  toe  d  Levee 


Hydrai  ur- Kiu.  Levees  is  Henderson  Coi  nty,  lit...    Dhainaoi   District  No.  1. 


1500 


ENGINEERING     N"  E  W  S 


Vol.  71,  No.  ff 


good  covering  oj  sod,  principally  because  the  proper  kind 
of  grass  was  not  planted.  The  side  slopes  have  kept 
their  shape  will.  The  levees  were  tested  by  high  water 
during  the  spring  of  1913.  W.  A.  Thompson,  president 
of  the  La  Crosse  Dredging  Co..  furnished  the  following 
information  regarding  height  of  water  against  the  levees: 
Near  Marshland,  the  water  was  within  a  foot  of  the  top 
of  the  levee  for  a  few  days  and  no  seepage  was  noticeable. 
Near  Trempealeau  Mountain,  there  was  a  head  of  2  to 
4  ft.  against  the  levee  and  along  the  railway  embank- 
ment on  the  Mississippi  River  side  of  4  to  6  ft.  for  nearly 
a  month.  Two  gages  referred  to  the  same  datum  had 
been  set,  one  at  each  end  of  the  sluiceway  near  the  moun- 
tain ;  the  gage  inside  the  levee  did  not  vary  appreciably 
during  that  month  of  the  high  water,  and  no  seepage  was 
noticeable. 

It  was  also  stated  that  a  portion  of  the  South  River 
Levee  at  Hannibal.  Mo.,  was  constructed  in  the  hy- 
draulic-fill method  in  1904.  That  levee  has  been  tested 
by  a  number  of  periods  of  high  water,  among  others  the 
extremely  high  water  of  1911.  and  was  said  to  be  entirely 
satisfactory  as  to  withstanding  erosion  by  the  current  and 
waves  and  as  to  seepage. 

Advantages   and   Disadvantages  of   Hydraulic-Fill 

Levees 

With  hydraulic-fill  levees,  a  wide  foreshore  can  be  left. 

There  are  no  borrow  pits  to  aid  in  probable  seepage  and 

consequent  failure  of  the  levee.     Any  side  slope  wanted 


WreCo  5 
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A  machine  has  recently  been  developed  for  wind| 
continuous  wood-stave  pipe  with  wire  in  place  of  ulw 
bands  as  is  generally  the  practice.  This  device,  the  in 
tion  of  H.  E.  Aine,  Pt.  Richmond,  Calif.,  is  shown  in  I 
accompanying  figures  together  with  some  of  the  \m 
done  with  it. 

There  have  been  developed  two  general  types  of  I 
chines  under  these  patents — one  is  intended  for  wincl 
a  single  wire  and  is  largely  for  use  in  winding  wood 
ging  or  other  sectional  protection  on  existing  continii 
pipe  lines  of  various  kinds;  the  other  winds  two  wires  ul 
is  intended  particularly  for  continuous  wood-stave  ] «. 
Only  the  latter  machine  will  be  described  here ;  the  n 
etruction  for  the  other  obviously  is  >iniilar. 

The  machine  comprises,  first,  two  semi-cylindJj 
shells  which  encircle  the  staves  and  are  held  togeW 
with  bolts  bearing  on  bolt  flanges  and  having  a  o 
spring  between  one  flange  and  the  nut.  Each  of  1 1 
shells  carries  a  number  of  semi-circumferential  hell 
hoops  pivoted  to  the  shell  at  their  centers  and  to  dist.oe 
bars  at  their  ends.  These  are  the  pitch  bars  which  gen 
the  wire  spacing.  The  bars  connecting  the  pitch  b<| 
have  studs  which  pass  through  slots  in  the  shells  to  I 
outside  and  which  can  be  adjusted  as  shown  in  Fig.  ■ 
establish  any  desired  pitch. 

-Shell  ...  Distance  Bar 


Ter.Yl 


'  Shell  Ch 


'amp 


Pilch  Adjustment 


Fig.  1.    Maohini  for  Wire  Winding  of  Continuous   Wood-Stave  Pipe 


for  a  levee  can  be  built.    There  is  no  shrinkage  after  the 
embankment  is  Brsi  completed,  for  the  material  is  thor- 
oughly compacted.    The  fine  material  is  deposited  in  the 
of  the  levee  where  it  is  mos!  needed  to  prevenl  seep- 
B     using  this  hydraulic-fill  method  a  levee  ean  be 
built  aero--  an  old  bayou  or  lagoon  with  as  little  trouble 
ae  on  dry  ground,  which  ie  something  few  machines  can 
do.     Wet,  soggy  ground  gives  no  trouble  in  construction. 
nile  of  build  ng  lev       is  being  used  al 
the  present  time  in    p  be  embankmenl   of  the 

1 '.  I'..  &  Q.  R.R.,  ii,  ;n  i  ,1,  nhaven,  Wis. 
On  the  oihe,-  band,  a  SO-ft.  bead  with  aboul  600  to  800 

ft.  of  pipe  is  the  maximum  conditio] ler 

which   a    plant    developing    only   300   hp.   ci perate; 

ind  distances  may  be  overcome  by  a  i  or 

powi  i    equipment.      ["he  dredge 

niii-i   always  be  in  aboul   8  ft.  of  water  to   prevenl   air 

from   bene'  drawn   into  on   pipe       \   dredge  of 

000,  no i   includin 
di.-eb.  appur- 

tenances, which  will  add  aboul  $5000,  making  the  total 

1,000  i  I,,  bmld  I, 

method.     Ii  would  Inn r]  an  outfit  on  n 

'  i0,00 


Bach  shell  carries  on   its  outside  a  wire-tension 
(three    fixed   and    two   adjustable   rollers   in   side    p 
Surrounding  the  two  shells,  as  bolted   in    place  aroun  8 
stave  pipe,  and  secured  to  them  is  an  annular  gear  m 
in    two    pieces   with    mortised    and    bolted    ends   disp 
90°  from  the  ends  of  the  semicylindrical  shells. 

The   third   essential    pari    of    the   device    is   a   carri 
which   is  supported  by  tollers  running  in  the 
nels    of   the   annular   gear  and    carries   a    lone-   arm 
ported  at  the  far  end  by  a  small  truck  or  sliding  bean 

A   tor-driven  pinion  on  the  carriage  engages  with 

large  gear. 

The  action  of  th 
been  i,  mpora ri I j  i 
led,   and    two  coils   of   wire   on 

I  ipe  abend  of  the  nnn  bine.     Tb 

(be    pipe   once,    then    through 
t  hrough   opening     in   the  she! 
ipe.     \  fter  fa  tening  th 
any  suitable  fashion,  the  motor  is  started-   whereupon 
-em-  and  shells  revolve  mid   the  "bole  machine  advBJ 
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itudinally  since  the  pitch  bars  bite  the  staves  suf- 
itly  to  serve  as  screw  threads. 

gs,  .'  and  3  show  work  in  progress  on  an  18-in.  (in- 
iil  diameter),  line  2450  ft.  long,  made  up  of  1^x4- 
•edwood  staves  wound  with  two   No.   :i   A.   S.  &  W- 

galvanized  wires  on  2-in.  center  spacing.     This  line 

ill   to  convey  fresh  water,  for  condensing  purposes. 

i  oil  refinery.    The  head  at  present  is  small,  but  will 

1 1  ised.     A  similar  but  smaller  line  has  also  been 

died  and  both  are  reported  to  be  giving  satisfaction. 

-  staves  were  assembled  over  light  spring  forms, 
li  were  drawn  ahead  as  the  temporary  clamps  were 
-ted.  Coils  of  wire  were  slipped  over  the  pipe  at  in- 
ns depending  on  their  weight  and  length.     The  wire 

of  the  two  coils  were  electrically  welded,  a  portable 

ji.  gasoline  engine  generator  set  being  used.  The 
ling-machine    motor    was    run    by    compressed    air 

-urn.   8  to  1(>  in.  was  required  in  the  ditch  on  either 
of  the  pipe. 
D  this  job   there   were  employed   one  superintendent 
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We  published  in  our  issue  of  March  25,  the  report 
on  Xew  York  State  highway  work  made  to  Gov.  Glynn 
by  the  special  investigator  appointed  by  the  Governor, 
Jas.  W.  Osborne.  In  thai  report  a  reference  was  made 
to  the,  work  of  the  State  Highway  Commission  appointed 
by  Gov.  Hughes. 

Following  the  above  publication  we  received  from  our 
of  the  members  of  that  Commission  a  copy  of  a  letter  to 
Mr.  Osborne  with  a  request  for  publication.  After  hold- 
ing the  letter  for  several  weeks  awaiting  a  reply  by  Mr. 
Osborne,  we  publish  the  letter  below  in  fairness  to  Mr. 
Allen  and  his  associates  on  the  Xew  York  Highway  Com- 
mission appointed  by  Gov.  Hughes. 


Hon.  Jas.  W.  Osborne: 

Sir — I  note  in  Engineering  News,  of  Mar.  25,  1914, 
an  extract  from  a  report  made  by  you  to  Governor  Glynn, 
in  which  is  the  following  statement: 


ENG.NEWf. 


U  in  -Windi  m;   Maciii.n  k  Worki  \< 
I'i it.  i\  Shallow   1  >itch 


in    18-In. 


Fig. 


Wire-Wind] n<;  Mach ink 
Cross  Pipe 


Working  i  mm  b 


15  per  day);  one  electrician  ($1):  one  operator 
1)  and  two  helpers  ($2.50)  for  the  winding  machine 
i  wire  reel;  one  laborer  ($2)   for  machine  lever;  one 

i  nter   ($4)  ;  helper   ($2)   am!   two  laborers   ($2) 

assembling  staves.  Tin'  total  labor  cosl  was  $29.50 
■  'lav.  An  average  of  120  ft.  per  day  was  laid.  With  a 
Ire  experienced  crew  it  is  expected  thai  600  ft.  could  be 

pie  pipe  was  painted  with  a  heavy  coat  of  asphalt  be- 
ll being  dropped  from  its  blocking  to  the  ground.  On 
ii  the  water,  several  leaks  showed  up  owing  to 
linkage  of  staves  in  the  hoi  water.    These  seams  grad- 

ly  closed  up  and  in  '.'I  lir.  the  pipe  was  tight. 

'■  ...  indebted  to  Mr.  Aine  for  the  information  and 
1*8  herewith. 


I  And  that  in  many  Instances  where  the  specifications  have 
Called  to  be  of  advantage  to  the  contractors,  they  have  been 
changed  or  modified  without  public  letting,  so  as  to  make 
the  contract  pay.  This  practice  amounts  to  a  total  annihila- 
tion of  the  law  regarding  advertisements  for  bids,  as  the 
revised  contract  is  practically  a  n<  «  contract.  I  find  this  evil 
existed  under  the  commission  appointed  by  Governor  Hughes, 
consisting  of  3.    Percy    Hooker,    Robert    Earl   and   T.    Warren 

All, n.         .      .      . 

I  respectfully  requesl  that  you  Line  me  a  list  of  the 
contracts  upon  which  you  base  the  above  assertion  and 
the  reasons  in  cadi  case  for  the  making  of  such  assertion. 
I  note  in  particular  your  statement  that  the  changes  were 
made  "so  as  to  make  the  contract  pay."  1  am  anxious  to 
lind  out  where  changes  were  made  In  specifications  for 
this  purpose.  I  am  asking  Engineering  News  to  pub- 
lish this  letter. 

T.  Warren    \  i  n  \. 
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The  movement  for  the  development  of  inland  naviga- 
tion has  been  directed  mainly  to  the  improvement  of  the 
waterways  themselves.  We  have  pointed  out  at  different 
times  that  terminal  facilities  as  convenient  as  those  of 
railway  terminals  must  be  provided  if  water  transport  is 
to  compete  with  rail  transport. 

This  matter  has  new  been  taken  up  by  a  waterway  or- 
ganization, and  the  question  of  terminal  facilities  along 
the  Mississippi  River  is  to  be  investigated,  with  a  view  to 
providing  adeqitate  facilities  for  the  efficient  and  econom- 
ical  accommodation  of  vessels   and   handling  of  freight. 

A  conference  on  the  river  terminal  question  was  held 
Apr.  28  in  the  office  of  the  Business  Men's  League,  of 
St.  Louis,  and  was  attended  by  Governor  Eberhart  (Min- 
nesota), Governor  Dunne  (Illinois).  Governor  Major 
(Missouri),  and  about  20  representatives  of  commercial 
organizations  from  Minneapolis  to  Xew  Orleans.  The 
meeting  was  for  the  purpose  of  forming  some  plan  to 
provide  for  a  uniform  system  of  river  terminals,  and  re- 
sulted in  the  appointment  of  Governors  Eberhardl, 
Dunne  and  Major  as  a  special  committee  to  devise  plans 
for  a  permanent  organization  to  be  perfected  in  St. 
Louis  some  time  next  fall.  It  is  thought  probable  that 
some  form  of  recommendation  will  be  made  to  the  gov- 
(  mors  of  the  various  states  in  the  Mississippi  valley  for 
a  plan  of  getting  each  state  to  bear  its  share  in  the  ex- 
pense of  employing  engineers  to  work  out  the  best  pos- 
terminal  system  for  all  the  cities  in  the  Mississippi 
Valley. 

Mr.  Ockerson,  of  the  Mississippi  River  Commission, 
presented  a  resolution,  which  was  adopted,  to  the  effect 
that  "adequate  terminals  for  the  interchange  of  freight 
between  river  and  rail  are  essential  to  the  restoration  of 
traffic  mi  tin'  Mississippi  River  and  its  tributaries."  Gov- 
i  mor  Eberhart  referred  to  the  necessity  of  engineering 
assistant  e  in  sui  h  work  and  stated  that  Minnesota  had  al- 
teady  selected  an  engineer  to  report  on  the  matter.  He 
urged  thai  the  state  authorities  should  take  action  ami 
a  -nine  some  of  the  linancial  responsibility,  instead  of 
leaving  this  entirely  to  private  capital.  Governor  Dunne 
-aid  it  was  verj  important  thai  when  cities  have  estab- 
I:  bed  their  water-Front  terminals  and  facilities  they 
should  retain  control  of  them  and  not  permit  them  to 
come  under  private  control. 

From  the   variou-   speeches    made   it    appears   that    Kan- 

.,    i  ity  voted  $75,000  in  bonds  for  the  improvement  ox 

Its    municipal    wharf.      This    wharf    is    now    566    ft.    long, 

150  fi.  covered  with  a   reinforced-concrete  shed  ; 

it  ha-  also  machinery  equipment  1  railway  connections. 

Tin    city  of   Minneapolis  will   secure    1680   ft.  of   water 

front    and    pro\  ide     led-    and    uaiehon   e-    for  a   muni<  ipal 

harbor  above  the  new  I'.  S.  Government  lock  and  dam 
Ai    Keokuk,  the  firs!  appropriation  ha-  been  made  for  a 

I    involving  a   river  front   wharf    I : ft.  long.   A.I 

Alton,  the  city  own-  the  svati  i  Front  and  has  an  in  lini 
i  reight   Er barge    to  cars.     The 

.  .,  ..'  |  la  enport  iva  de  cribed  a  follow  bj  \.  M. 
Compt* 

Tie    i  ■  '  ppri       I  '00    tl     ol    "•• 

hi    ■■■   I      l»a     been  laid  e   l< 

'  I    ■  ompli if  i lei  ii 

w.-.i.  ,  i  quipped    with      uch     lp ta,   en nd 

itod  t      the  ell      ' 


us  will   permit   us  to  handle  this  summer  50,000  tons  a  mi 
About    ten    years    ago    we    secured    from    the    legislate 
taw   under  which   is   formed  what   we  call   the    Levei     Impi 
ment    Commission.      It    applies    to    every    city    in    Iowa,    on 
Mississippi,    but    at    that    time    applied    strictly    to     DaveE 
The   commission   is  composed   of  five   business   men,  Who  sU. 
without    compensation.       They    have    absolute    charge      oi 
river  front  from  the  first  main  business  street  out  to  the  <M 
line   established   by   the   Government.      They  obtained   all  t  ifr 
money    from    bond    issues,    at    about    4  'i .      From    the    land 
claimed  at  the  expiration  of  our  work  we  will  have  an  incut 
of    approximately    $25,000    per    year    from    the    terminals   | 
from   the  railroads  which  connect  with   our  belt   lines, 

We  have  spent  less  than  $100,000.  That  $25. mm  im 
will  finance  practically  $400,000  worth  of  work.  We  1 
$1,000,000  in  sight  to  spend  on  more  than  2V2  miles  of 
front.  This  will  all  be  done  without  increasing  the  tax 
a  single  mill.  The  terminals  will  be  self-supporting,  and|h 
same    thing  can    be   done  in  other  cities  and   towns. 


CEsiSSHlScsitlioEa  ©if  Pg^esimeini&s 
IBldldlnirag»    rFo^fflffip    0©p®.ipfiinm©Biii 
©if  Puslbllnc  Himupip©^©2nu©E\<ls 
Ossucmlhsij,  Helbo 

Below  is  given  the  rather  elaborate  classification.-) 
pavements  adopted  by  the  Department  of  Public 
provements  of  the  City  of  Omaha,  Neb.  This  da-si 
tion  is  necessary  to  the  bidding  form  shown  in  the 
companying  illustration.  This  scheme  was  adoptei 
February,  1014,  and  all  the  pavement  work  is  now  i 
under  contracts  and  specifications  based  on  these  d. 
fications. 

CURBING 

STONE,   Class   (1),   5   in.   thick,  24   in.   deep.      Class    (2), 
thick,    20    in.    deep. 

ARTIFICIAL    STONE,    Class    (1),    7    in.    thick,    24    in.    ( 
Class   (2).   7  in.  thick,  20  in.  deep.     Class    (3),  steel-bound  cfl 
7    in.   thick,    20    in.   deep. 

ARTIFICIAL    STONE    COMBINED    CURB    AND    GUT 
Class    (A),   16   in.   gutter. 

PAVING 

ASPHALT,  Class  (A),  concrete  6  in.,  asphaltic-cdjji 
binder,  1  \!>  in.,  wearing  surface  of  asphaltic  mixture 
Class  (B),  concrete  5  in.,  asphaltic-concrete  binder  1 ',2 
wearing  surface  of  asphaltic  mixture,  IVq  in.  Class  (C) 
repaying  old  concrete  base.  Sufficient  concrete  to  raise 
pavement  to  the  required  grade  asphaltic-concrete  hi 
1%   in.;  wearing  surface  of  asphaltic  mixture.  2  in.     Class   ■ 

for    repaying   over   old    concrete    base.      Sufficient    c ]l 

raise  the  pavement  to  the  required  grade;  asphaltic-cOBc 
binder    1%    in.;    wearing   surface    of    asphaltic    mixture,   1 

ASPHALTIC    CONCRETE,    Class    (A),    concrete    5    in, 
phaltic-concrete   wearing  surface,  2   in.     Class   (B),  for  rc| 
ing  only.      Sufficient   concrete   to  raise  the  pavement   to  Hi. 
quired  grade;  asphaltic-concrete  wearing  surface,  2  in 

STONE,  Class  iA),  concrete  6  in.;  sand  cushion  2  in. 
ite  blocks  of  standard  size.  Portland-cement  grout  i. 
Class  (B),  concrete  5  in.;  sand  cushion  2  in.;  granite  bl 
"I  standard  size.  Portland-cement  grout  filler.  Class 
lor  repaying  only.  Sufficient  concrete  to  raise  the  paver 
In  the  required  grade.  Sand  cushion  2  in.;  granite  blocls 
.standard  size.  Portland-cement  grout  tiller.  Class  il>>, 
Crete  0  In.;  sand  cushion  2  in.;  sandstone  blocks  of  Stan. 
size.  Portland-cement  grout  filler.  Class  (E),  concrete  5 
sand  cushion  2  in.;  sandstone  blocks  el'  standard  size.  I' 
land-cement    groul    filler.      Class    (F),   for  repaying  only.     S 

1  h  ei    e i.  to    to    raise    the    pavement    to    the    required   gr. 

sand  cushion  2  In.;  sandstone  blocks  of  standard  size.  1' 
1. ne!  cement  grout  filler. 

VITRIFIED   I1RICK,  Class   iA).  concrete  0   in.;  sand  cu.-l  | 
I'.       11        vitrified     brick     of    standard    size.       Hllumlnoul    1 
Joints.      1  'l.i     i(l!)     1  on.  rote    G    in  .    sand    cushion    I  '      In      I 

1 11  ill.    ..I    standard    size.      Bituminous    [Hied    joints.     C 

ii'i,  (or  repaying  only.  Sufficient  concrete  to  raise  the  pi 
in.  nl  to  I  he  1  .  quired  grade;  sand  cushion  I  zfc  In.;  vltl 
l.ri.k  ol      ta  11. 1  .  "i   1  I?..'.      Bll  mull s  mi.  .1  joints. 

VITRIFIED     BRICK     r.l.'  ICK,    Class     1  A),    coi 

..  rid    cu    hlon    1  ' ■•    In.;    vlti  111.  .1    In  i.  k    l.n.ek    ol    .  1 I   1 

1; ilnnua   fllli  .1  Joints.     Clai  h   (10,   concrete  5  in,,  sand  1  1 

Ion    I  '      in      'ii>  He i.  I<    block-    1       1  landai  >l   1  Izi         1: 
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d  joints.  Class  (C),  for  repavins  only.  Sufficient  con- 
e  to  raise  the  pavement  to  the  required  grade;  sand  cush- 
lVi  in.;  vitrified  brick  blocks  of  standard  size.  Bituminous 
d  joints. 

,'ERTICAL,  FIBER  BRICK.  Class  (A),  concrete  5  in.;  sand 
lion  lJi  in.:  vertical  fiber  brick  as  specified,  3  in.  Bitu- 
ous  tilled  joints.  Class  (B),  concrete  5  in.;  sand  cushion 
in.;  vertical  fiber  brick  as  specified  2^4  in.  Bituminous 
d  joints.  Class  (C).  for  repaving  only.  Sufficient  concrete 
t(  aise  the  pavement  to  the  required  grade;  sand  cushion, 
in.;  vertical  fiber  brick  as  specified,  3  in.  Bituminous 
r.  Class  (D).  for  repaving  only.  Sufficient  concrete  to 
e  the  pavement  to  the  required  grade;  sand  cushion  1% 
vertical  fiber  brick  as  specified.   1''2    in.      Bituminous   filler. 


parable  with  the  other  proposals.  Below  is  the  form  of 
proposal,  accompanying  the  bidding  blank,  or  •'Schedule 
of  Prices." 

PROPOSAL 

Omaha,  Nebraska . 

To  the  Honorable  City  Council  of  the   Citv  of  Omaha: 

It  is   hereby   proposed   by  the   undersigned    to 

from to 

within  Street  Improvement  District  No bv  furnish- 
ing all  the  material  and  labor  for  making  the  necessarv  ex- 
cavations  for  such  improvement  and  constructing  the  neces- 
sary foundations  and  improving  said  district,  including  anv 
and  all  work  and  materials  that  may  be  necessary  to  connect 
the  work  done  with  the  adjoining  work  in  a  proper  and  work- 
manlike  manner;   said   improvement  to   be   done   in   accordance 


SCHEDULE  OF  PRICES 


P 

PAVING 

ice  Per  Square 

Yard 

CLASS 

ASPHALT 

ASP.  CONC. 

STONE 

VIT.  BRICK 

VIT.  BR.  BLK. 

VER.FIBERBR. 

CRE.WD.  BLK. 

ART.  STONE 

MACADAM 

GunjiU)  S  Vrs. 

a™""""' 

GuwitM  1  Vr. 

GmnnM  1  Tt. 

G"™""  '  "'• 

Gianni..  1  Vr. 

Guro.lt.  5  Vr.. 

G™™,»,  S  In. 

GwrantM  S  Vr*. 

Guarantee        Yn. 

1 



1- 

Include  Curved,  Sti 


CURBING 

light.  Combined  Cu 


NATURAL   STONE 


Stone 

Stone 

Stone 

Stone 

Curved  Section  for  Private  Drive 

Price  rot  to  Exceed  SI. 00 


PRICE  FER  LINEAL  FOOT 


ARTIFICIAL  STONE 

PER  LIN.  FOOT 

Curb-Class  1 

Curb  -Class  2 



Combined  Curb  and  Gutter 

Curved  Section  for  Private  Drive  .     . 

Price  not  to  Exceed  SI. 09 

SUNDRIES 


Concrete,  per  cubic  yard 

Gravel,  per  cubic  yard 

Broken  Stone,  per  cubic  yard 

Sand,  per  cubic  yard    

Resetting  old  Curb,  per  lin.  ft.  .. 
Re-cutting  old  Curb,  per  lin.  ft... 
i-in.  Drain  Tile,  per  lin.  ft.  [laid] 

Headers,  per  lin.  foot 

Grading,  per  cubic  yard 


2 

50 

2 

50 

1 

50 

15 

15 

25 

40 

be  used  if  this  Proposal  is  Accepted 


MATERIAL 

COMMERCIAL  DESIGNATION 

SOURCE 

The  Undersigned  further  Agrees  to  Complete  the  Work  within  the  Time  Designated  upon  the  Plans. 

i«i  of  parties  interested  with  the  undersigned  in  this  proposal.  Signature  of  Bidder 


N  B. — By  the  source  is  meant  the  locality,  quaTry.  kiln  or  factory  from  which  will  be  obtained  the  specific  materials  proposed  to  be  used. 


Form  fob  Making  Proposals  on  Street  Improvement  Work.  Omaha,  Neb. 


OTED-YVOOI)     BLOCK,     Class     (A),     concrete     6     in.: 

lid  cushion  1    in.,  crcosoted-wood  blocks  as  specified,  3V&   in. 

Itsa  (B),  concrete   6   in.;  sand   cushion   1    in.;   creosoted-wood 

peclfied   3   in.      class    IC),  concrete  3   in.;   sand   cush- 

,i  1  In.:  creosoted-wood  blocks  as  specified,  3'i   in.    Class  (D), 

in.;   sand   cushion  1   In.;   creosoted-wood   blocks  as 

in.      class    (E).   for   repaying   only.      Sufficient   con- 

•    the   pavement   to   the    required   grade:   sand  cush- 

l   1    In.;    creosoted-wood    blocks   as   specified,    3%    in.      Class 

'.  for   repaving  only.      Sufficient  concrete   to   raise    the    pave- 

"t    t.i    the    required    grade;    sand    cushion    1    in.;    creosotcd- 

ai  blocks  .is  specified,   3   in. 

II    IAL,  STONF    class    (A),    portland-cement    concrete 

"    In   depth.     Class    IIS),    for   repaying   only.      Sufficient   con- 

■     pavemi  nl    to    required    grade;    in    no    ease    to    be 

•    than      I     111. 

■'.  M.  class  (A),  for  original  paving.  Uniform  depth 
Ti  In.,  with  bituminous  filler  of  l1.  gal  per  square  yard. 
"**  (B),  for  repaving  over  old  lease.  Wearing  surface  of 
:  In.  crushed  grant! ■  quartzlte  with   bituminous  filler  of 

Mar.-     Y.i  I.I 

The  proposal   is  very  simp 


form  and  easily  com- 


wiih  the  plans  prepared  by,  and  on  file  in  the  Office  of.  the 
City  Engineer;  upon  the  terms  and  conditions  of  the  specifica- 
tions, stipulations  and  form  of  contract  and  bond  herein;  and 
in  conformity  with  the  rules  and  regulations  .>r  the  City,  it 
is  also  agreed  that  said  work  shall  be  done  under  the  direc- 
tion and  Supervision  of  the  Citv  Engineer,  subject  to  his 
acceptance  and  the  approval  thereof  by  the  City  Council  of 
the  City  of  Omaha,  at  the  prices  shown  in  the  accompanying 
"Schedule  of  Prices."  which  shall  form  the  basis  of  the  pro- 
posal on  the   Improvement   herein  specified. 

Guarantees — Curbing  and  paving  constructed  under 
the  specifications  accompanying  this  proposal  must  be 
maintained  in  good  condition  by  the  contractor,  satisfac- 
tory in  the  city  engineer,  for  these  periods: 

Curbing — Natural  stone,  1  year;  artificial  stone.  5 
years;  artificial  stone,  combined  curb  and  gutter,  5  years. 

Pavements — Asphalt,  5  years;  asphaltic  concrete,  5 
years;  stone,  I  year;  vitrified  brick,  1  year;  vitrified  brick 
block,  1  year;  vertical  fiber  brick,  1  year:  creosoted-wood 
block,  ">  years;  artificial  stone,  5  years;  macadam,  5 
years. 
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DetnmoMftaoEn  off  Ofldl  Ta^iiiniSlhedlc 
'Unaloim  Pavss©im§ 

After  49  years  of  service  the  180x600-ft.  trainshed  of 
1  lie  Union  Passenger  Depot  at  Cleveland  is  being  taken 
down,  while  the  business  of  the  station  continues  unin- 
terrupted. A  new  Union  Station  is  to  be  built,  but  on 
another  site;  the  demolition  of  the  old  roof  is  going  on, 
not  to  make  room  for  the  new  station,  but  because  the 
roof  was  superannuated  and  unsafe;  its  safety  has  been 
under  suspicion  for  some  years. 

Carrying  out  such  demolition  work  without  inconven- 
ience or  danger  to  the  passenger  traffic  below,  is  necessar- 
ily difficult  and  delicate.  Well  devised  plant  and  meth- 
ods are  handling  the  work  with  great  success.  The  Lake 
Shore  &  Michigan  Southern  F.y.  is  doing  the  work  direct, 
under  15.  R.  Lefner,  Bridge  Engineer  of  the  railway. 


one   bay  just   over  the  traveler,   immediately   befo 
dismembering  and  removal  of  the  rear  truss  of 


Demolition  Tkaveleb 


The  drawing  (Fig.  1)  shows  the  traveler  in  ele< 
the  roof  truss  is  indicated  by  heavy  broken  lines, 
main  structure  of  the  traveler  is  a  Pratt-truss  brn 
combination      wood-and-steel      construction,      sup 
above    railway    clearance    by    timber    legs    (longit 
bents)  knee-braced  to  the  bridge.     On  this  bridge  i 
ported  a  superstructure  shaped  to  the  underside 
arch  rib  or  top  chord  of  the  roof  truss.  A  section  th 
the  traveler  is  also  given  in  Fig.  1,  and  here  are 
four  platforms  bracketed  out  from  its  front  face, 
upper  one  of  these  platforms  (or  rather  the  curved 
(leek  of  the  traveler)    has  an  overhang  of  about 
The  lower  platform  comes  just  below  the  roof 
the  upper  three  overhanging  platforms,  which  cro 


tii 


777/5  truss  already  rei 

in  traveler  pontic 

This  truss  being  cut    , 

apart  and  taken  down '. 

Roof  planking  and  monitor        / 

on  this  bay  peing  removed':    ■' 

8"x8"       r*~-  'H,> '     y 


the 


1 


*<■&'' 


Ben+I  'BentZ  L  B  Bent3  j     "  ,     Bent4 

*-B&-->^--3fbnels@l?Ifi3&¥-^3R7nels@l?Ll"*36l3''->^--3tonels@l4~  Section  A-B 

(About)  =?&-3"     19%   &  (Ben+s  Zand  3  Alike) 

Fig.  1.  Elevation  and  Section  of  Traveler  for  Tkainsiied  Demolition,  Union   Station.   ClevelaH 


(Note    that    slotting    of    cantilever    platforms 
is    wedged   up  on   the   travi 


The  roof  trusses,  seated  on  stone  side-walls  about  27 
ft.  high,  are  very  closely  spaced— about  12  ft. —  and  are 
oi  peculiar  indeterminate  type,  as  will  be  illustrated  in 
i  later  issue.  Thej  may  be  called  rib  arches  with  bottom- 
chord  tie,  but  they  have  also  a  web  system  composed 
mainly  of  thin  tension  members.  Tins  web  system  would 
rfere  with  the  use  of  a  traveling  falsework  structure 
or  centering  such  as  was  employed  in  taking  down  the 
old  arch-roof  trainshed  of  the  Grand  Central  Terminal, 
New  York  City,  some  Eour  years  ago.     By  an  ingenious 

.i i  ]■  in  m  design,  however,  a  centering  traveler  was 
constructed  which  could  pass  through  the  web  of  a  roof 

nd    a] i  mi  'ni  ire  baj  of  the  roof,  while  remoA 

\  controlling  feature  of  the  work  was  the  fad  thai  the 

roof,  being  old  and  of  indeterminate  character,  could  not 

additional  loading,  whether  of  staging  or 

ol   materia],  and  thai    (lor'  the  same  reason)   m    part  of 

i  ned  by  removal  "I  Bome  member* 

before  il   wa  ip] d   from  below,   Further,  the 

roof  planking  wa    buill    into  the  structure  of  the  roof, 

and  pn  icted  as  thi    prim  ipal  bracing     Then  fore, 

1 1  of  the  roof  wa     i  ripped  or  removed  except  in  the 


ib-members    of    the    truss    being    taken    down.      This    ti 
;ut   into   sections   by   oxyacetylene   flame.) 


web  system  of  the  roof  trusses,  are  slotted  in  line 
various  web  members,  all  the  way  back  to  the  man 
of  the  traveler.  This  expedient  makes  it  possible  ti 
the  traveler  forward  through  the  web  system  of  fl 
truss,  for  enough  so  that  the  upper  deck  extends 
one  entire  bay  of  the  roof  and  shelters  the  space 
againsl  falling  material. 

Work] no   Procedurn 

The  manner  of  working  is  easily  explained  in  it 
era!  outlines,  in  connection  with  Fig.  I.  When  thi 
oler  is  first  set  to  the  position  shown  by  the  sectional 
I  lie  two  forward  roof  trusses,  i.e.,  those  over  the 
hang  of  the  deck,  are  complete  and  undisturbed,  as 
the  slate  and  roof  planking  in  the  bay  between  them 
roof  and  trusses  back  of  them,  however,  have  a  I  read 
removed.      The    work    to   lie   done   in    this   selling 

traveler  is  the  removal  of  ■  truss  and  one  hay  of 

and  planking. 

The  first   step  is   to  block    up  Hie   rear  Iruss  on  th 

of    the    traveler   by    blocks   and    wedges.      As   the  s 

bows,  the  truss  comes  practically  over  the  front  Pra 

Ihe  traveler,  so  that   il    puis  but   little  load  on  the 


I 
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Fig.  •.'.  Outside  View  of  Demolition  Work.  Cleveland  Union   Passengeb  Depot 


iging  platform.     As  soon  as  this  blocking-up  is  done. 

of  men  starts  to  tear  off  the  roofing,  and  an- 

r  gang  starts  cutting  apart  the  arch  rib  of  the  rear 

--.     The  slate,  roofing  boards,  etc.,  are  skidded  down 

of  the  traveler  deck  and  lowered  away,  as  fast 
torn  off.    The  top  chord  or  arch  rib  of  the  truss  is  cut 

numerous  points  by  oxyacetyleno  flame — upper 

!  lower  flange  bars  and  two  side  bars,  each  about  6x%- 

_bt    irmi;    the    connecting    bolts    and    east-iron 

ilen  of   the   rib   at    the   point   of   cutting   are  easily 

lit.     There     are    also     some 

al     angle-iron     struts     from 
ss  to   truss    (and    at    a    few    points 

iraces  I,    which    are   similarly 
ned   off.     This   completed,    the 
08  Of  arch  rib  i  an  be  slacked  down 
their  blinking  and  the  attached  web 

-connected. 
VU  the  tension    rods  of  the   web  are 

:i  very  simple  manner,  as  by 
bar  laid  over  the 
li  rib.  The  only  two  si  ruts  in  the 
l»  System  (  one  I'M'  h  side  I  are  butted 
mi*l  the  rib  and  tie-bar,  ami  i  om 
>  easily  when  i  he  main  members  are 

eil.      The    lower  ovcrhanu   i  ■_■ 

are  al    -ueh    levels   thai    the\ 

under   the    main    tie-liar   and 

nry    tie-bar    or    intermediate 

'id  ;  those  members  and  the  web  sys- 

'    are    therefore    easily    bandied    a* 

rib  is  eiil  apart  and  slacked 

Fig 


When    the   truss    is    pletehj    taken    down    and   the 

pieces  lowered  to  the  ground  at  one  side  (the  north  or 
free  side  of  the  trainshed),  the  traveler  is  ready  for  mov- 
ing forward.  For  this,  a  thrust-beam  and  an  ordinary 
track  jack  are  set  behind  each  bent  of  the  traveler,  shout 
lis  sketched  in  Fig.  7. 

The  thrust-beam  is  held  to  the  rail  of  the  traveler 
track  by  a  simplhe  cramp  formed  of  a  V-stirrup  held 
at  the  bottom  by  a  bolt  through  a  hole  in  the  rail  web. 
Before  the  work  started  it  was  thought  that  the  stirrup 


■  ,  clIW 

I     -   I 

-.<■ 


Track  Support 
for  Runway  Rails 


lt-10 


. — ... 

Bent    N«  I  For  Bent  HI  2&3(UrderWestTruss0n!uJ 

:.    I  'i  r  \ll.s  OF  Tn  Uil  EH   B  IS1     ind  Tri 
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Pig.  4.  Taking  Down  East  Wall.  Old  Union  Pass- 
enger Depot,   Cleveland,   Ohio 

(Traveler   built    inside   trainshed,   several    bays   of   roof    taken 
down,   and   removal   of  wall  begrun.) 

needed  positive  engagement  with  the  beam,  and  notches 
were  cut  in  the  top  of  the  beam  for  this  purpose.  In 
use,  however,  it  was  found  that  the  stirrup  binds  tight  on 
the  fiat  of  the  beam,  and  the  notched  face  of  the  thrust- 
beam  is  usuall_y  turned  down,  as  sketched. 

The  traveler  weighs  200  tons  complete,  and  when  mov- 
ing puts  considerably  more  than  50  tons  maximum  load 
on  the  supports  of  a  bent.  There  lias  been  no  difficulty 
moving  it,  however,  and  two  men  at  each  of  the  jacks 
advance  it  without  delay.  A  complete  move  of  one  bay 
(12  ft.)  takes  only  about  25  min.  In  fact,  sometimes 
the  blocking  under  the  ends  of  the  sills  is  not  even 
knocked  out,  and  the  motion  is  part  rolling  and  part  slid- 
ing (on  greased  rail). 

The  construction  of  the  traveler  track  is  indicated  by  a 
small  sketch  in  Fig.  '■'>.  A  trench  aboul  18  in.  deep  is 
'In-  on  the  line  of  i  u  h  rail,  ahead  of  the  traveler,  and 
a  paii  i  ■  laid  down;  short  ties  on  the  stringers 


Eig.  5.     Cutting  Apart  the  Arch  Rib  or  jjp 
Chord  of  a  Roof  Truss  by  Oxyacetylen 
Torch,  Cleveland  Union  Passenger 
Depot 


(Flange    and    side    plates    are    wrought 
are   cast   iron;   assembl 


bolts 


re  wrought 


carry  a  100-lb.  rail.  The  sections  of  track  back  n  t 
traveler  are  moved  forward  as  released,  so  that  oh 
small  amount  of  track  material  is  used. 

Special  Features  of  the  Work 

Work  was  begun  on  the  east  end  of  the  trainshed 
gable  wall  had  to  be  taken  down  as  the  first  oper 
For  this,  the  traveler  was  built  just  inward  of  the 
the  rear  overhanging  platforms  practically  touchin 
wall.  Two  bays  of  roof  were  then  taken  down,  i 
manner  already  described  except  that  the  traveler  Wi 
moved.  This  gave  room  for  setting  up  the  six  small 
leg  derricks  (see  Figs.  I.  6)  on  top  of  the  traveler, 
iear  edge,  for  handling  the  wall  stones. 

Stone  was  lowered  onto  the  lower  rear  platform 
'arry  cars  running  on  the  platform  to  the  north  B 


A 

t^;- 


f       1 

i  ! 

Section  A". 
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Fio.  6.  Sketch  Showini    I'o  Derrici      [Tn ion  Station  Thainbiikd  Demolition,  Clkvp.lam 
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trainshed,  whence  they  were  rehandled  into  cars 
gside.  Six  days  work  was  required  for  the  demolition 
he  wall.  After  this,  the  traveler  moved  forward  in 
essive  12-ft.  stages  and  took  down  the  roof  trusses  as 
ribed.    In  handling  the  roof  material  the  derricks  are 

except  that  at  the  north  end. 
i  the  easterly  half  of   the  trainshed.  a   longitudinal 
k  wall  extending  to  the  roof  cut  off  a  narrow  room 
g  the  south  or  street  side.     This  wall,  and  the  roof 
the  room,  were  left  undisturbed,  the  arch  ribs  being 
•    to  tlie  wall.     As  Fig.  1  shows,  the  traveler  is 
mimetrieal.  extending  south  only  to  this  wall, 
i  flie  west  half  of  the  trainshed,  however,  there  is  a 
^  partition  wall  some  20  ft.  farther  in.  forming'  the 
ms    and    other    main    spaces    of    the    station, 
•n  this  section    was   reached,    the   traveler  had   to  be 
in  width,  by  removing  the  south  bent  and  some 
he  framing,   leaving  its  ends  to  cantilever  over  the 
bent.     But  instead  of  cutting  the  roof  at  the  wait- 
room  wall,  it  is  cut  on  the  same  line  as  in  the  easterly 
over  the  more  southerly  partition),  and  a  ridge 
led  on  this  line  by  building  a  new  roof  sloping  down 

Total  weight  of 
traveler  200  tons. 

Back  of  traveler 
bent  '-. , 

**% 
nauway 

I  'stirrupover  thrust -beam 
■  held  by  bolt  through 
v  hole  in  rail 


WW*"*"", 

.  Thrust-beam 


1     ".  Arrangement  foi;  Jacking  Traveler  Forward 

Iherly  to  the  waiting-room  partition,  with  timber  sup- 
pi  -    as     required.     The     waiting-room     partition     is 
down  to  the  new  cave  line,  the  work  being  done 
stance  ahead  of  the  traveler. 
0  taking  down   this  partition,  it  was   found   that   the 
»li  rihs  had  a  slight  degree  of  bearing  on  the  partition 
I .  the  brickwork  being  built  close  up  against  the  ribs, 
the    roof   doubtless   was    designed    for    the    lull 
en   the  brickwork   was  all   removed  from  under 
tl|  rib-   the   roof  deflected  at  this   point   by    '  \   to  %  in. 

tnolition  has  been  progressing  very  rapidly.  Not 

the  time  required    for  erecting  the   traveler,  or 

eupied  by  removal  of  the  east  wall,  an  average 

'King  of   1  C .  bays  per  day  was   maintained   in 

l\   half.     The  westerly  half  may  average  rather 

wet  progress,  a  rate  of  one  bay  per  dav    is  counted  on. 

I  work   is  now  practically  completed. 

newal  of  the  old   -bed.   the  station  tracks  will 

one  running  track  added,  additional 
,  and  butterfly  sheds  constructed  over  the  plat- 
temporary   provision   until    the  new  station    is 

nine  years   hence. 

igner  of  the  trainshed.  II.  F.  Morse,  died  aboul 
hs    ago.      The    train    carrying    his    bodj 

I'Ugh  the  Union  Stat n  the  very  day  when  demo- 

R'li  work  started. 


dltuiaHisagg  S^fl<4 

The  engineering  work  in  and  around  a  large  city  like 
Chicago  is  of  a  varied  character  and  represents  in  the 
aggregate  an  enormous  expenditure.  We  give  below  a 
review  of  some  of  the  work  now  under  way  or  contem- 
plated for  the  present  year,  as  compiled  from  informa- 
tion furnished  us  for  this  purpose. 

Water-Wokks 

The  water-works  construction  contemplated  for  this 
year,  with  the  estimated  expenditures  on  the  work  dur- 
ing the  year,  is  summarized  below  from  a  statement  fur- 
nished by  Mr.  Ericson,  City  Engineer: 

Roseland  pumping  station.  $256,000  (out  of  a  total 
estimated  cost  of  $270,000)  ;  booster  pumps,  $3S,000. 

Lake  View  pumping  station,  $616,816;  new  break- 
water. $25,000. 

Wilson  Ave.  tunnel  and  crib,  $000,000  (estimated  cost 
$5,465,000).  The  shore  shaft  for  the  lake  section  has 
been  sunk,  and  plans  are  being  prepared  for  the  land 
section. 

35th  St.  tunnel  and  crib;  $50,000  (estimated  cost  $4,- 
?50;ooii). 

Central  Park  Ave.  pumping  station.  $8000;  new  cen- 
trifugal pump,  $10,000  (estimated  cost  $15,000). 

Springfield  Ave.  pumping  station,  $8000;  centrifugal 
pump,  $5735  (estimated  cost  $45.01  mi). 

14th  St.  pumping  station  :  centrifugal  pump,  $41,165 
(estimated  cost  $46,000);  new  crane,  etc.,  $4105  ($22.- 
000)  ;  lowering  suction  pipe,  wiring,  etc.,  $10,000  ($20,- 
000). 

Harrison  St.  pumping  station.  $36,300  (estimated  cost 
$7 1.000). 

22nd  St.  pumping  station.  $50,000;  wiring,  etc.,  $3000. 

68th  St.  pumping  station  ;  installing  two  centrifugal 
pumps,  $15,000. 

Fulleiton  Ave.  pumping  station,  $5000. 

Chicago  Ave.  pumping  station:  two  25,000,000-gal.  en- 
gines, $5(100  (estimated  cost,  $-250,000);  changes  to 
buildings.  $30,000  ($525,000)  :  changes  to  tunnels,  $35,- 
000;  new  boiler  plant  and  coal-handling  plant.  $35,000 
($200,000  total). 

Chicago  Ave.  water  tower,  $5000. 

Mayfair  pumping  station.  $100,000  (estimated  cost 
$1,375,000). 

Marshall  Blvd.  plant.  $317,542  ($469,000);  equip- 
ment, $60,000   ($220,000). 

31ai  St.  pumping  station  (stock  yards),  $250,000  (©• 
timated  cost,  $1,250,000. 

Jefferson  Park  pumping  station.  $1635. 

(oarage  and  equipment,  $12,000. 

Laying  large  water  pipe,  meter  connections,  feeder 
mains,  etc.,  $1,160,000. 

Bbii* 

The  extensive  bridge  work  contemplated  i-  summ 
in   the   accompanying  table,   also    from   information    fur- 
nished  by  Mr.   Ericson.     In  addition  to  ibis,  there  will 
I"   the  work  of  the  Sanitarj   District  on  the  substructure 
and  superstructure  of  the  new  Jackson  Boulevard  I 
which  will  ,ost  aboul  $375 
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BRIDGE    WORK  IX    CHICAGO,    1914 
To  be 

Estimatt-d  expended  Date  of 

Bridge            Date  of  Bids  cost  in  1914  completion 

12th    St.* $600,000  

Lake    St Feb.      1,1914  580,000  $250,000  Mar.     1.1916 

Madison    St...    Feb.    10.1914  400.000  225,000  Nov.    15,1915 

Clark     St Sept.     1,1914  400.000  50,000  Oct.       1,1916 

Webster    .Ave.    Mar.     1.1914  300,000  200,000  Oct.       1.1916 

Belmont   Ave..    Apr.      1.1914  300.000  200.000  Nov.     1,1915 

106th   St Dec.   20,1914  300.000  5.000  Sept.  20,  1916 

Weed    St Aug.     1,1914  175, 000  60,000  Dec.      1.1915 

Fuller   St Oct.       1.1914  175,000  40,000  May      1,1916 

So.  Calif.  Ave. t    May      1,1914  125,000  SO. 000  June     1,1915 

So.  Calif.  Ave.J    May      1.1914  30.000  30,000  Nov.     1,1914 

Montrose   Ave.    Mav      1.1914  70.000  70,000  Oct.       1,1914 

Torrence  Ave.    Mar.      1,1914  22,000  22,000  June  15,  1914 

Total    $3,477,000   $1,232,000 

Sewers 
We  are  informed  by  C.  D.  Hill,  Chief  Engineer  of  the 
Foard  of  Local  Improvements,  that  during  1914  the 
Board  will  do  the  usual  amount  of  sewer  construction. 
It  will  complete  the  contract  for  the  Albany  Ave.  system 
of  sewers  (John  W.  Farley,  contractor),  at  a.  total  cost 
of  about  $40,000.  It  is  expected  to  confirm  the  assess- 
ment and  let  the  contract  for  a  similar  system  of  sewers 
in  Rockwell  St.  and  other  streets  from  the  west  fork  of 
the  South  Branch  of  the  Chicago  River  extending  north 
i.:  about  Monroe  St.  The  total  cost  of  this  system  of 
sewers  will  be  about  $350,000. 

It  is  probable  that  the   assessment   will   be  confirmed 

and   contract   started   on    the    Norwood    Park   system   of 

sewers,  which  will  drain  all  the  territory  within  the  city 

limits  lying  north  of  Lawrence  Ave.  and  west  and  south- 

\  i  -t  of  the  North  Branch  id'  'he  Chicago  River.    It  will 

eosl    approximately   $700,000.      Studies   are  being  made 

and   preliminary  plans  drawn   for  two  or  three  large  re- 

jewers,   one   of    which    will    run   through   the   stock- 

and  mIom-  the  line  of  Center  A\c,  and  will  drain 

<;  sq.mi.  south  of  39th   St.  that  is  sewered  at  the 

present  time  in  an  inadequate  manner.     Plans  are  being 

prepared  for  a  similar  sewer  in   Augusta    St.,  extending 

from  the  North  Branch  of  the  Chicago  River  to  Califor- 

uia  Ave.     This  will   relieve  a   very  congested  portion  of 

the  ,-ity  Lying  between   Kinzie  St.  ami   Armitage  Ave. 

There  will   be  other  sewer  work  by  the  Sanitary  Dis- 
t:  ict,  a-  noted  below. 

Street    Work 

II,     Board  of   Local    Improvements   lias  an  extensive 
program  for  street  improvements  and  paving.     Th 

2   I7i  000    -<|."'l-   of    which    i irl    60$ 

will    b  paving.     The    Bureau   of   Si  reels 

<  Salter   G.    Leininger,   Superintendent  i    intends   to   re- 

■I  i    of  the  macadi 'oadf   in  the  city  with  a 

bitumii --concrete  pavement,  ami   has   ordered  a  port- 
al!   plant    for  this  work. 

Drain  igi  Canal  ind  Vooi  bsoru  - 
The  San  '  '  letting 

,,,,,!,  |   [91  I   for  the  construction  of  all  of  the 

(  BlUm      -       |  rtannel  which  is  doI   dom    under  progn 

■      '  dreadj 

been  published  and  contract  for  Section  11  has  recently 
.',  n       \     ummary  of  the  work    to  be 
i  contracl  during  191  I  is  as  follows:  Set  Hon  I 

i     -■       " 

10,000;    See.    I"    (adverti  ed), 

,.  which  li  to  ,  • 


4116  ft.,  $300,000;  Sec.   13   (in  Blue   Island).  538-1 
$500,000;  Sec.  14   (with  controlling  works  and   eon 
tion  to  Little  Calumet  River),  6400  ft.,  $600,000;  tl 
estimated  cost,  $2,220,000.     The  detailed  quantities  a 
most  of  this  work  have  not  as  yet  been  computed,  ;] 
Therefore,  the  estimated  costs  are  only  approximate. 

In  addition  to  the  above  contracts,  work  will  be  i 
tinued  throughout  1914  on  Sections  2  to  10,  inchi 
"i  he  total  value  of  the  contracts  on  these  seetii 
proximately  $4,000,000.     Dredging  of  the    North  S 
channel  will  be  continued,  as  well  as  the  enhu. 
the  main  channel  by  dredging  from  Chicago  b 
The  costs  of  the  work  remaining  to  be  done  under  t  ■ 
projects  are  respectively  about  $50,000  and  $100,000. 

Two  contracts  covering  the  construction  of  about 
miles  of  intercepting  sewers  for  the  Xorth  Sho 
have  been  entered  into,  the  cost  of  which  will  be  a 
$320,000.  An  additional  contract  for  North  Shon 
tercepting  sewers  is  to  be  awarded  in  the  near  In 
which  calls  for  the  construction  of  about  six  miles  of  It- 
ers at  an  estimated  cost  of  approximately  $500,000  ' 
v  ill  be  continued  on  the  substructure  and  superstrui 
of  Jackson  Boulevard  bridge,  the  cost  of  which  wil 
about  $375,000.  Geo.  M.  Wisner  is  Chief  Engineer! 
J.  Kelly,  Assistant  Chief  Engineer. 

Track  Elevation 

The  work  of  elevating  the  railway  tracks  throu; 
the  city  is  being  carried  on  continually  under  a  CO] 
hi  nsive  program.  The  work  now  under  construct  ion 
]  imposed  for  1914  covers  20.87  miles  of  roadbed  ami 
miles  of  track  to  be  elevated,  and  137  subways  to  be 
structed.  The  work  is  outlined  as  follows,  from  a  s 
ment  furnished  by  F.  J.  Owens,  Commissioner  of  T 
Elevation : 

Chicago,  Milwaukee  &  St.  Paul  Ry. :  (1)  Bloomins 
Road,  Ashland  to  Lawndale   Aves.;    (2)    Evi 
vision,  Montrose  to   Bryn  Mawr  Aves.    (Further  d( 
of  this  are  noted  later  under  the  head  of  railways.) 

Chicago,  Rock  Island  &  Pacific  Ry. :  main  line,  76 
90th  Sts. 

Chicago  iV  Western  Indiana  R.R.,  main  line.  SI 
State  Sis. 

Pittsburgh,  Cincinnati.  Chicago  &  St.   Louis  R] 
Baltimore  &   Ohio  Chicago  Terminal    R.R. :    Leavitl 
69th  to  39th  sts. 

Chicago    &    Western    Indiana    R.R.    and    Wabash 
W.  73th  SI.,  from  W.  i  Ith  to  Wood   Sts. 

Illinois  Central  R.R.:  main  line,  lootli  St.  to  I 
ton    Ave.    (as   noted    later  on).      Kensington   &    P 
R.R.:    E,    I  llth   St.   to    Kensington    Ave.    Michigan 
Lral  R.R.:  B.  I  L3th  SI.  to  Kensington  Ave. 

In  addition  to  this  steam  railway  work,  the  [11 
Public  (Utilities  Commission  has  ordered  the  Chics 
i  i.  i  Park  Elevated  R.R.  In  elevate  its  surface  tracks 
,  lending   beyond    52nd    Ave.      The   -urface    li 

beside  lovated  Iracks  of  the  C.  .V    X.  W.  Ry.  an 

I  rain    •  ross  the  ends  of  the  subways,  mnkinp 

n  range nl,      Numerous  accidents  linvi 

and  Ihc  t  i.i.  I.  elcviilion  has  been  urged  upon  Ih '" 

i,.,  evernl  v*  n  but  it  luis  pleaded  poverty.  The  i  '' 
,,f  li,,  (  .i-M,  cm  pro\  ide  Ih  il  plum  mil  I  bp  sultm1' 
|,  1,1,.  ,,,n|  work  hirted  wilhin  (lit  days  aflcr  :i|'|' 
til  the  plan 
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icago,  Milwaukee  &  St.  Paul  Ry. — During  1911, 
oad  will  complete  the  elevation  of  its  double-track 
lingdale  Road  line  from  Ashland  Ave.  to  Lawndale 
2A  miles.  About  40%  of  this  work  was  done  last 
i  and  during  this  year  the  remaining  60%  will  be 
eted,  with  the  possible  exception  of  some  of  the 
-paving  work.  For  80%  of  its  length  this  line  is 
il  in  Bloomingdale  Road,  and  the  railway  (by  ordi- 
)  is  allowed  to  use  o'i  ft.  of  this  street  as  right-of- 
The  construction  consists  of  mass  concrete  retain- 
alls  on  either  side  of  the  right-of-way,  and  rein- 
l-conerete  subways  at  each  intersecting  or  cross 
,  That  part  of  the  road  not  used  by  the  railway  is 
improved  with  brick  pavement  and  concrete  curb 
dewalk  at  the  expense  of  the  railway.* 
Eobey  St..  near  the  east  end  of  this  track-elevation 
a  new  team  yard  of  55  cars  capacity  will  be  built. 
iresent  team  yard  at  Elsmere  near  the  west  end  of 
evation  is  to  be  increased  from  30  cars  capacity  to 
-  capacity,  with  provision  made  for  future  exten- 
o  150  cars  capacity;  total  estimated  cost,  $2,000,- 


.   Northwestern  Elevated  Ry.  operates  on  the  C,  M. 

.  P.  Ry.   (Chicago  &  Evanston  Division)   from  Wil- 

\vc.  north  to  Linden  Ave..  Wilmette.  From  Howard 

Ai  (the  north  city  limits)  to  Church  St.,  in  Evanston, 

I     tracks   arc   now   elevated   and   an   ordinance    (July 

requires  the  railway  to  elevate  the  tracks  from 

g   Park  Boulevard    (the  second  street  south  of  Wil- 

\m.)  to  Howard  Ave.     All  of  this  work  is  required 

done  by  July  11,  1917.     Active  construction  work 

nil  end  of  this  line,   from   Irvine-  Park  Boule- 

to    Edgewater   Station   and    Bryn    Mawr   Ave.,   has 

in     During  1915,  tracks  will  be  elevated  from 

I  i    Mawr    Ave.    to    Loyola    Station,   and    during   1916 

la  Station  to  Howard  Ave. 

i    right-of-way  on  this  line  is  6()  ft.  wide  through- 

larely  sufficient  to  accommodate  four  tracks  and 

:ny  station  platforms.     Tt  will  be  necessary   to 

i  ol   Full-heighl    retaining-walls    on    either    side   of    the 

I  t-of-way    and    rein  forced-concrete    subways    the    full 

v    li  of  the  street  at  every  intersecting  street.     The  esti- 

i    of  this   track  elevation    is  $3,850,000.      Both 

rack  elevation  above  referred  to  are  being  done 

I   ompanv   forces   under  the  supervision  of  0.   I-'.    Low- 

■     Chief   Engineer,  with    I.'.  .7.   Middleton  as   Rngineer 

o  Track  Elevation,  ami   II.  C.   Lotholz,   Engineer  of  De- 

II i  viaduct  is  to  be  built   at  Cleveland  St.,  Mannheim 

fl  miles  from  the  Cuion  Station).     The  mam  structure 

ut   ','sn  ft.  long  wilh  approaches  about   550  ft. 

I?  each.     The   viaduct    will  cross    II   tracks,  consisting 

M  wo  main   tracks  and    1  ■.'  tracks  at   the  east  end  of  the 

•I  If  rev  yard.     The  main  structure  »ill   be  of  steel  on 

< brete  piers  and    the  approaches   will   be  constructed 

''iily  of   umber.      The   work   is  estimated   to  cost    $90,- 

,( ■    li  i-  under  W.  L.  Webb,  District   Engineer. 

Hlun'ois  Centum,  R.K.-  -It  is  proposed  to  elevate  the 

Jin  line  from    Burnside   (95th   St.)    to   Kensington.     A 

iporary  grade  will  be  adopted  at  the  north  end  of  the 

k,  pending  the  separation  of  grades  of  the  Western 

This    work,    with     tie     const  met  l<  plo    ed,     was 

II     "KllKlMi  el  on       News."     July     3.     11113. 


Indiana  and  Rock  Island  roads  at  Burnside.  This  ap- 
proach will  ascend  on  a  grade  of  0.45%  from  Bnrnside, 
enabling  falsework  to  be  driven  to  carry  the  tracks  over 
100th  St.,  which  will  be  the  first  subway  from  the  north 
end  of  the  work.  This  work  will  necessitate  the  construc- 
tion of  ten  subways,  two  of  which  will  be  for  footings 
only. 

During  1914,  it  is  proposed  to  place  the  entire  em- 
bankment for  this  work,  but  to  construct  permanent  sub- 
ways only  at  115th  St.  and  Kensington  Ave.,  the  tracks 
at  the  other  streets  to  be  supported  on  falsework  until 
next  year.  Permanent  construction  is  necessary  at  115th 
St.  and  Kensington  Ave.  on  account  of  the  connection 
with  the  Michigan  Central  R.R.  and  the  Chicago,  Lake 
Shore  &  South  Bend  R.R.,  requiring  an  interlocking 
plant,  together  with  the  necessary  suburban  and  through 
station  facilities.  It  is  also  the  intention  to  elevate  the 
Western  line  outside  the  city  limits  through  Berwyn,  and 
to  rearrange  and  elevate  the  yard  at  that  point. 

The  Chicago,  Burlington  &  Quincy  R.R.  has  very  little 
work  planned  in  this  district,  and  the  only  important 
work  is  in  connection  with  the  proposed  reconstruction 
of  the  union  station.  It  is  expected  to  elevate  the  tracks 
through  Aurora.  111.,  but  this  may  not  be  started  until 
1915.  The  Chicago  &  Northwestern  Ry.  has  nothing  ex- 
cept the  completion  of  the  track  elevation  work  at  River 
Forest. 

The  Elgin,  Joliet  &  Eastern  Ry.  has  let  a  contract  to 
Roberts  &  Schaefer  for  a  300-ton  coaling  station  of  con- 
crete construction,  with  an  elevating  capacity  of  75  tons 
per  hour.  This  is  at  Dyer.  End.,  and  will  be  located  be- 
tween the  main  tracks,  serving  both  tracks.  At  the  same 
place  it  is  rebuilding  the  pump  house  and  equipping  it 
with  new  pumping  machinery  operated  with  electric 
I  lower.  This  includes  deep-well  pump,  Curtis  surface 
well  pump,  air  compressor  and  motor  to  operate  the 
water-treating  plant  recently  installed  by  the  Bartlett- 
Graver  Co.  The  total  cost  will  be  ahout  $28,000.  There 
is  very  little  other  worl<  in  prospect,  excepting  some 
I  ridge  and  culvert  renewals,  which  will  approximate 
about  .$40,000. 

Paek  Woke 

The  three  park  departments  haw  always  a  large  and 
varied  amount  of  engineering  work,  and  the  following 
is  an  outline  of  the  work  planned  by  the  Commissioners 
of  Lincoln  Park  (George  D.  Crowley.  Secretary  and  Act- 
ing Superintendent).  On  account  of  the  bond  issue 
having  been  exhausted  there  will  be  no  extension  work 
done  this  year,  but  the  new  portion  that  has  been  re- 
claimed by  filling  with  the  hydraulic  dredge  will  be 
graded,  covered  with  black  dirt  and  seeded.  The  por- 
tions of  the  paved  beach  thai  were  destroyed  by  the  storm 
of  las!  November  will  be  rebuilt,  and  this  work  will  cost 
about  $30,000.     Mm,, H    [000  lin.ft.  of  timber  breakwater 

will  be  built  in  IV of  the  old  breakwater;  the  estimate 

for  tins  is  $28,000  and  if  re  funds  are  available,  possi 

iil\  8000  ft.  will  be  built. 

li   is  intended  to  cover  aboul   20,000  sq.yd.  of  maca- 
dam   walk    with    an    asphaltii     mai  The 
paving    of    the    Ohio    St.    extension    is    also    contem- 
plated.    This    road    is    paved    h  ith               101  nd    ecu ,. 
dam.  lnii    ii    is    intended    to    reshape    il    and    cover    il 

•-'-in.   Burface   of  asphaltii    com  rete.     There 
aboui    30,000  eq.yd.   of   paving    in   this  section. 


1300 


KX(;INEER1  N  G     N  E  W  S 


Vol.  71,  No. 


pillUlmlllllllUI lllllll!lllllllllllll|l|llll!lllllllllllllllll!llllil!li!IIIIIIIIIIIIIIIIIIII!lll Illlllll Ill Illll Illlllll I Nil Illll UNI Illllll UN Illlll Hill Illll Nil Illlllll Ill IIIIIIIU1II1UIIIIIIIIIIIIIIIIIIIIIIIII Illllllllinillllllllllllllllllllllling;-, 

dl  amidl  Office 


IJJim^flSSUiajJ.    Metllhxodl    ©if  IBrfdlgl©  and   the  necessity  of  having  always  to  keep  four  tr 

JElT©Cfta©ES  m  operation,  the  four-track  bridge  had  to  lie  clivi 

the  middle.     One  section  of  two  tracks  was  built 

By  Charles  E.  Clark,  Jr.*  0fv  ime  alK]  (jle  0t]R>r  section,  on  the  side  where  it  wi 

An  unusual  method  of  moving  a  bridge  from  its  tern-  be  connected  finally  to  this  off-line  section,  was  tern 

porarv  to  its  final  position  was  employed  at  Wood  Ave.,  arily    supported    by    the    trough    floor-plates    re  ting 

Linden,   X.   J.,   on   the   Pennsylvania    P..E.      The   main  12xl2-in.  stringers,  which  were  held  in  turn  by  12x1] 

girders,   approach  girders,   and   columns  of   a  two-track  trestle  bents, 
structure  were  moved  as  a  whole  in  one  operation.  To    nunc    the    oH'-center    section    over    the    s    |'i 


I' I. AT  I. -I  iIRDKH    I'.l;  1 1  pi.  I     ERECTION    ON    THE    PENNSYLVANIA    If.  If.,   WOOD     \\  I  ..    1 .1  \  |>|  \  .    \.  ,1. 
'i'    Two-tracl     i span    en    lefl       <-'>    Jacka    m    place    for  raisins'  spun  to  be  vert.  < 3 I  tl)  Moving  span  into  P 

The  new  undergrade  cro    in i     "i  one  two    and  structure  as  a  whole  was  shored  up  on   I '.' \  I  '.'-in.  tinil 

one    fou  ridge.     The    bridge     are    half-through  The  horizontal   limbers  on   which   I  he   posts   rested  i 

consisting  of  main  th,  and  approach  held    rigid  each  side  of  the  bridge  column-   l>\    If 

of  n  length  of   IG   ft,  6  in.     C rete  abutments  through   the  lattice   work  of  tin*  columns.     The  veri 

and   foundations  Bupporl   these  bridges,     All   the   plate-  shorin»    posl      restii n    Ihesc    timbers   supported 

girders  are  covered  on  the  bottom  I     idi     up  to  the  bridge  as  a  whole. 

-■-  i 1 1 1  an  average  thickne      of  G   in.  of  con-  Mod      supported   the   I Iioiiom   sli-ingei        l 

Crete.  the   blocks    were    placed    loo-Ion    hydraulic   jacks.     V 

l  for  the  eastbound  tracks,    wa  the     \   li  in   of     hor ,     how  n    in    the    illu  InitionB, 

buili   in   iti    final   po  0  mnt   of  lack   of    pace  bridge  was   lifted   upon   the  column    foundations,  ffl 

1  i  re  I is,  and  later  the  whole  structure  wn    i" 

•CI  I  i    i    .    i  .   .i  iqui  o.,    Rah        ,  i       li         i    , 

...i.  li     mean     "I    rollers   between    I -in.  steel   plates  ivslin 
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iliiinn  foundations.  The  moving  was  dune  by  jacks 
I  between  blocks  in  a  horizontal  position, 
nr  hydraulic  jacks  were  used  in  moving,  two  on  either 
A  the  street  at  the  base  of  the  anchored  columns, 
cular  care  was  taken  to  have  the  movement  the  same 
•h  sides  of  the  street,  so  that  the  girders  would  be 
s  parallel  to  the  final  center  line, 
e  distance  from  the  columns  of  the  two-track  bridge, 
i  was  anchored  in  its  final  position,  to  the  new  mov- 
ridge,  was  checked  up  at  frequent  intervals  on  each 
of  the  span. 

e  bridge  moved  with  a  steady  uniform  motion,  not 
aodieally;  no  racking  of  any  parts  was  visible.  In 
so  well  was  the  shoring  planned  that  not  the  slight  - 
rack  was  perceptible  in  any  of  the  concrete  cover- 
>f  the  girders;  although  rails,  tics  and  ballast  were 
emoved   beforehand. 

ie  day  completed  the  operation:  the  only  interrup- 
were  in  placing  the  horizontal  blocks;  as  the  jacks 
necessarily  limited    in   their   lateral    motion.     Alter 

15- -       ->j 

%■  -  -  --  6>"        > §£ I 


Printing — The  most  simple  arrangement  for  printing 
Oil  both  sides  of  the  sheet  is  shown  in  Fig.  1.  After  mak- 
ing the  first  exposure  in  the  regular  way.  without  sep- 
arating the  tracing  and  blueprint  paper,  lay  them  on  a 
table,  tracing  down.  Turn  the  blueprint  over,  revolving 
ii  aboul  the  line  -!/<'.  so  that  the  unexposed  surface  of  the 
blueprint  paper  will  be  in  contact  with  the  second  page 
part  of  the  tracing.  Raise  the  tracing  and  the  blueprint 
paper  together  and  hold  up  to  the  light,  the  tracing  next 
the  observer,  and  register  the  border  lines  of  the  tracing 
with  those  faintly  seen  on  the  far  side  of  the  blueprint 
]  aper.  Pin  or  clip  the  tracing  and  blueprint  paper  to- 
gether along  the  margins,  and  make  the  exposure  as  be- 
fore. With  a  little  experience  and  care  the  fastening 
oJ  the  tracing  and  sheet  together  may  be  omitted. 

The  arrangement  or  layout  for  12  pages  is  shown  in 
Fig.  2.  After  making  the  first  exposure  of  pages  1-9, 
inclusive,  turn  about  the  line  AB,  register  the  border 
lines  and  expose  again  for  pages  2-12,  inclusive.  Fig.  3 
shows  a  layout   for  8  pages.     Turn  about  the  line  AB  as 


i 


Fig.  1. 


B 

FIG.    I 


Layout  for  2-Pagu  Data  Sheet 


k z'-/£ A 

FIG.  2 

Pig.  2.  Layout  for  12-Page  Data  Shfet. 
8-P lge  D via  Sheet 


Fig. 


fig  3 

3.    Layout  for 


BOving    operation    was    completed,    the    bridge    was 

jacked  up.  plates  and  rollers  were  removed  and  the 

lowered    and   anchored    to   the    foundations    in    its 

position. 

Slhvee&s  Ps=iiifi\ft©dl  ©ja 
Sidles   of  thx® 

Bl     F.    .1.    Ti;i  MI'F.R* 
making   up   blueprint    notebooks  and   data  -beet-,  it 
onomy  in  both  space  occupied  by  files  and  in  paper 
hi-  on  both  Miles  of  the  sheets,  and  blueprint 
d  on    both   sides   i-  easily  obtained.     To  those 
miliar    with    printing-house    methods    the    manipula- 
te the  tr gs  and  page  forms  to  get   page-  that  will 

ntively  is  often  difficult.     The  following  direc- 
•  jive  the  desired  results. 
UNO  Tin    Tracings — (ireat  care  is  necessary  in  rul- 
rders  on  the  (racings  in  order  that   the  register- 
>f  bonier  lines  will   be  exact  on  opposite  sides  of  the 
'tint   sheet.     The   1,,-t    wa\    to  accomplish   this   i-   to 
dice!   of  mounted  eggshell    paper  and   rule  a 
Hi   line  lines  of  the  standard  sheet  size.  <  1 1 \  id- 
it   up  into  the  required  number  of  pages,  care  being 
:i   to   work    from    the  center  or   folding    lines.     This 
ittle  affected   by   temperature  changes  and    the 
it   lines   of    the    tracings    will    be    more    alike    when 
n  it. 

no    Ave..  N     !•:  .   <  'le\  •  1. (hlo, 
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m««  FIG.    * 

Layout  fob  18-Page  !>  \  i  \  Shi  i  c 

before.  The  line  CD  is  for  trimming.  Fig.  !  is  a  Lay- 
out for  18  pages.    The  line  .1/.'  is  the  tinning  line  as  be- 

f(  ie.  and   the  others  are  folding  lines   for  trimming. 

Trimming-  In  the  case  of  small  si  e  data  sheets,  like 
tho-e  shown  in   Fig.   I.  the  trimming  tnaj   be  done  with 

-hear-,    straight-edge    and     knife,    or    better    still,    with    B 

photograph  trimming  board.  VThere  the  large  sheets  have 
lot  been  arranged  with  the  hand-folding  guide  lines,  as 
in  Fig.  2,  the  sheets  must  have  two  adjacent  outside  bor- 
der lines  trimmed  with  straight-edge  and  knife  or  hand 
cutter,   alter   which    the  job   may  be   finished   on   a    power 

i  Hi ter. 

When    the   sheet-   are   arranged    as    in    Fig.    :!.   they   are 

folded  exactly  on  the  lines  15  and  CD,  stacked  up  and 
tn led  in  a  power  cutter.     In  case  standard-sized  cut 
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sheets  are  used  for  tracings  and  blueprint  paper,  the  fold- 
ing may  be  avoided  and  the  ti  miming  done  direct. 

Binding — The  data  sheets  shown  in  Figs.  1,  2  and  3 
are  designed  to  be  loose  leaves  and  may  be  inserted  in 
ring  hinders.  Fig.  i  is  a  layout  which  may  have  the 
leaves  bound  permanently  in  book  form  by  folding  along 
the  lines  EF  and  GH,  instead  of  (  lifting  on  them,  and 
then  booking  the  folios  thus  formed  in  the  regular  way. 
This  will  insure  the  pages  running  eonsecutively  without 
further  arranging.  This  layout,  of  course,  may  also  be 
made  loose  leaf  by  proper  trimming. 


tlhe   E 


M ©Heirs   f®i?   3^ 

low  aini  Lsi-SPgl© 

By  K.  A.  Heron* 


.©gvstms'nir&jj 
Fnp©s 


The  two  accompanying  sketches  show  current  meters 

adapted  to  measure  the  flow  in  large  pipes.  Fig.  1  shows 
the  ordinary  current  meter  placed  in  a  -18-in.  wood-stave 
pipe  lo  record  the  daily  discharge.  To  place  the  meter 
the  valve  is  closed,  the  top  lid  is  removed  and  the  meter 
rod  is  inserted  through  the  loose  disk  and  the  packing 
box  in  the  lid.  The  lid  is  bolted  on  with  the  meter  in 
the  upper  2-ft.  section  of  pipe.  The  valve  is  then  opined 
and  the  rod  pushed  down  until  a  mark  on  it   shows  the 

\ji -Wires  to  counter 
>(     and  batteries 
Packing  Box 
jj^f- Brass  Lid 

Cast-iron  Joint 


—  Pipe  Bands 


\\  ii oi    I     i'ii  Mil  \  i    Meter  in 

Laroi     I'ici 


hen      I i itlol   '•>    Rei 

ol lo  Fuel  i     

rn.  bio,   '  !olo  flail       tor  of  tni 


Ill 


posit  ion  "i   the  meter  with   n   peel   to  the  cenl 

I  ened  to  hold  the  rod  in 

The  met< 

the   I  in.  brasfl  tube  or  rod.     Thi      ire    an 

! mteT  nnd  every  tenth   revo 

■i  i  !"•"    L)l   trlct,    Mod<    ' 


lution  of  the  wheel  closes  a  circuit   and    is   indicate 
the  counter. 

This  apparatus  is  suitable  for  long  runs  in  cer 
waters.  Waters  carrying  salts  in  solution  are  apt 
cause  deposits  on  the  meter  and  clog  the  circuit  bre; 
and  movable  parts.  This  is  owing  to  the  presence  of 
Latteries  which  set  up  an  electrolytic  action  and  neo 
late  frequent  cleaning. 

A  meter  constructed  similar  to  the  one  shown  by 
2  is  the  result  of  considerable  study  to  avoid  this  ( 
ginsr  of  the  meter  and  to  obtain  a  continuous  recor 


Q>P  /Heavy  Glass    Q>^2 


Fig. 


Arrangement' 
of  transmission 
,_,  Current  to  prevent  back 

j     Meter  ward  motion 

Hard  Point  Pivot'     «         Wheel 


Mechanical  Recording  Device  fob  Cn:i 
Meters 


the  pipe  discharge.  This  meter  is  entirely  mechai 
in  its  operation.  The  battery  wires  are  replaced  1 
small  hollow  rod  about  -,'<;  in.  in  diameter  upon  B 
the  meter  wheel  is  hung.  The  rod  extends  to  a  bo: 
the  to])  end  of  the  1  -in.  tube  and  is  hung  with  ball- 
ings at  both  ends.  The  box  contains  a  counter  drivei 
the  meter  wheel  and  is  covered  with  heavy  glass  to  w 
stand  the  internal  pressure  of  the  pipe.  As  in  the 
first  described,  every  tenth  revolution  is  recorded. 

To  determine  the  relation  between  the  mean  velocil 
the  whole  pipe  cross-section  and  the  center  velocil 
number  of  experiments  were  conducted  at  the  steel  p 
of  the  Colorado  Fuel  &  tron  Co..  al  Pueblo,  Colo.,  w 
Imili  meters  have  been  in  use  for  several  years.  The 
was  under  approximately  100-1't.  head  ami  it  was  Ec 
thai  the  mean  velocity  of  the  whole  pipe  area 
close  to  SI','  of  the  enter  velocity.  There  wa- 
if any  difference  in  velocity  at  points  equallj  di 
I  mm  the  center  of  the  pipe 

The  meter  last  described  is  suitable  in  record  the 

in   lai pipes.     Once  placed   il    requires  very  little  at 

I  ion   unless  I  be  w  ater  is  dirty,  in  w  Ii  ich  case  Hii 
acquires   a    lliin    layer  of  sediment    upon    ii    and    requi 

<  leanni i ally,     "w  ing   lo   ihc   t.n  I    (hat   all  pi 

of  the  mechanism  are  lloatiiii:   there  is  no   wear  or  '< 

i  my   1 1 1..  I    dirt    ai    Ihc  bearings.      In   clear  nrat 

should  operate  indefinitely  and   furnish  a  continuous  ' 
Hid  of  the  pipe  disi  harge. 

The  experiment      wen'   i  ondiieted   and    the   mi 
i  igned    h\     \.    \.    Weilanil    and    Ihc   writer   undi  i    B    I 
II,    M    I  liii  I   Engineer  of  Ihe  Colorado  bud  &  tron  < 
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CMi^taoiras  SninffipEalSedl 

By  L.  YV.  Wells* 

Lome  18  years  ago,  while  on  construction  work  on  the 
(ictaw,  Oklahoma  &  Gulf  R.R.,  I  had  a  vast  amount 
cross-section  computations  to  make.  While  here,  1 
kt'd  out  a  short  method,  which  is  explained  below. 
'he  essential  features  of  this  method  arc  that  in  all 
is-sections  we   begin   with   the   center  cut  or  fill    and 

jltiply  downward,  both  to  the  right  and  left,  commenc- 

with  the  first  distance  out  to  right  or  left;  except   in 

where   the   cross-section   has   a   grade   point    in    it. 

m   we    must    begin    our    multiplications    at    the   grade 

Int.    Finally,  take  the  outside  cut  or  fill  readings  and 

j  Itiplv  them  downward  in  the  same  manner  into  half 
base.  In  case  there  arc  intermediate  readings,  mul- 
!v  them  in  succession  with  the  next  distance  out  until 
reach  the  outside  readings,  which  in  its  turn,  we  mul- 

ilv  by  half  the  base.  Add  the  products  of  the  right 
1  left  sides  together  and  we  have  the  double  area  of  the 
tion,  it  there  are  no  intermediates  (a  3-level  section). 
t  if  there  are  any   intermediate  elevations,  there  will 

'an  error  in  the  work,  which  is  corrected  as  follows: 
Beginning  at   the   center,   which    is   0.0   out,   multiply 
ward  to  right  and  left  the  first  distance  out  with  the 
mid  intermediate  cut  or  fill,   until   we  have  used  suc- 
sively  each  distance  out  and  each  intermediate.   . Viler 

ding  these  products,  both  right  and  left,  we  have  a 
ble  -  i  ror.  Subtract  this  double  error  from  the  double 
j.  .i-  obtained  above,  and  divide  by  two  and  the  result 

II  lie  the  desired  area. 

T;i     following  examples  may  give  a  better  idea  and  a 

tier  understanding  of  the  above: 


1  xT 

(?*"•—  — 
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EXAMPLE   NO. 

1,    3-LEVEL   SECTION    (FIG.    1) 

Center 

Right 
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a               j 

i        We  have: 
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f           g 

li       b  X  d    =    18.00 
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j    .    li           18.00 
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Divide 
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2)79.60    Divided    by   2    =    area 


FIG.  3 


EXAMPLE  NO.   3.      SECTION  ON  SIDE-HILL  WORK  HAVING 

BOTH    CUT    AND    FILL   AND    WITH    TWO    DIFFERENT 

BASES   IN   ONE   SECTION    (FIG.    3) 

Left  Center  Right 


d 


0.0 


2.6 


.11      1.5      0.0      2.0      2.5 


3.0 


4.0 


n 


9   ii 

We   have 
b  X  j 
c  X  i 
d  X  h 
e  X  S 

2.!)       I"    ii 
h            i 
for   cut: 
=       0.00 
=     15.00 
=     25.00 
=      23.411 

Less  erroi 

64.20  : 
44.00 

Divided  b 

•    2)20.20 

6.0      4.(1      0.0      6.0      10.0      It 


n 


-I 


o    find   error   we   have 
k  X  c  =     6.00 
j  X  d  =  12.00 
i  X  e  =  26.00 
h  X  1  =     0.00 


44  .00 


Double  area  of  cut  without 


10.10  =  Area  of  cut 
To  find  fill  we  have: 
k  X  h  —  8.00 
a  X  m  =  12.00 
t  X  n  =  25.00 
s  X  o  =  4S.00 
r  X  P  =     40.00 


To  rind  error  we  have: 
1  X  b  —     0.00 
1  X  t  =     0.00 
m  X  s  =  18.00 

nX  i   =40.00 
o  X  q  =     0.00 

5S.00  =  Total 


Divided  by    2)75.00  =  Double  area  of  fill  without  error 


37.50  =  Area  of  fill 

It  is  possible  to  shorten  these  cases  by  cancellation,  but 
they  have  been  given  in  full  to  keep  them  from  being  con- 
fusing. 

A  little  study  of  the  method  given  makes  the  proof 
clear.  As  at  once  becomes  apparent,  it  is  merely  an 
adaptation  of  the  well  known  method  of  computing  area-; 
by  latitudes  and  departures,  much  used  in  survey  work, 
of  course,  but  so  far  as  the  author  is  aware,  it  has  not 
been  used  before  for  the  areas  of  cross-sections. 


Short    Method    of    Calculating    End     \  reus    for    Earthwork — 

C.  F.  Koppisch,  Resident  Engineer,  Southern  New  England 
R.R..  Brimfield.  Mass.,  after  reading  the  article  "A  Method 
of  Calculating  End  Areas  for  Earthwork  Formulas,"  by  E.  s. 
M.  Lovelace,  in  "Engineering  News,"  May  2\.  p.  1200,  senda 
us  the  following  method  of  using  the  same  data,  which  he 
believes  to  be  preferable  on  account  of  using  the  exact  cuts 
and  tills  with  the  corresponding  distances  from  the  center 
line: 

Using  Mr.  Lovelace's  demonstration  of  notes  taken  for 
Sta,    ll    and    Pig.    3,    in    "Engl ■    News,"    Maj    28,    p 

Here  his  "grade  rod"  Is  8.8,  and  deducting  rod  readings 
shewn,  most  engineers  will  have  notes  like  the  following  in 
their  field  books: 

Sta.         Elev.    Grade  l..ft  C.  Right 

II  97.  I"      :n  .60  1.7  3.8  5.9  7.2  6.4  6.9 

v  ,.i  6.0        1  3   0 

Beglni  •         i.ie    mi    i  hi nter    line   and    going    a  i  ound 

the   i"  I'Imeter   from   l(  fl    to   rl    in    we    have  for   pins  quantities 

' i"  ■  I  12.6)         i.9  (! i 

|   (  7.2         18.0)        6.4  I   '|'   i         


iii:  in  , 


I  I"    28    area. 
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The  "Pageant  of  St.  Louis,"  which  was  presented  in 
Forest  Park,  St.  Louis.  May  28-30,  required  a  stage  or  a 
stage  platform  about  500  it.  long  and  200  i't.  wide.  This 
slage  was  built  entirely  over  water,  touching  the  bank  at 
each  side,  spanning  a  lagoon.  Across  the  lagoon  was  a  gen- 
tle even  slope,  forming  a  natural  amphitheater  which 
easily  seats  over  100,000  people.  Taking  part  in  the 
pageant  itself  were  7500  people,  a  troop  of  cavalry,  artil- 
lery and  many  boats.  The  audience  were  presumably  on 
the  Illinois  side  of  the  Mississippi,  looking  across  at  the 
site  of  St.  Louis,  and  following  its  growth  from  prehis- 
toric mound-builder  days  to  present  times. 

This  platform  for  the  stagi  was  supported  on  piling 
placed  8  ft.  c.  to  c.  in  both  directions.     At  the  rear,  the 


total  length  of  19,104  ft.,  averaging  14.4  ft.,  25  piles 
out  of  line,  and  the  following  figures  are  based  on  fy 
of  L301  piles,  or  18,735  Hii.lt. 

The  total  cost  of  the  piling  at  7.5c.  per  ft:  deliU,) 
on  the  job  was  $1  132.80;  the  total  payroll  was  $16ofe; 
the  6!/2-hp.  gasoline  engine  and  hoisting  outfit,  $p 
and  the  cost  of  the  scow,  leads,  etc.,  $154. 

Allowing  ion'.;   depreciation  on  the  hoisting  outfi 
derrick,  the  labor  cost  for  driving  18.7.'i5  it.  of  piling 
$2148.38  or  11.5c.  per  ft. 

Allowing,  however,   a   depreciation   charge  oi 
the  cost  of  the  equipment,  and  15^   of  the  labor  cc   o 
take  care  of  overhead  charges,   the  total  cost  of  dr  )■< 
the  piles  was  approximately  $2000,  or  10.7c.  per  ft.     i 
the  pile  costing  7.5c.  the  total  cost  was  IS. 2c.  per  ft. 

On  this  work,  union  men  were  employed,  at  tin 
iu»  rates : 


i  .\   genera]   v\e\ 


Wig.  l.    Building  a  Great  Stagi   in  a  Park  Lagoom 

of   thr   platform    cm    which   the   "Pageant   of  St.   Louis"   was   staged,    Forest    P 


rk.   St.    Louis.) 


floor  level  is  5  ft.,  at  the  front  2  ft.,  above  the  water.  The. 
piles  wvrc  cut  to  proper  elevations  and  a  6xl2-in.  beam, 
formed  with  two  3xl2-in.  timbers,  with  broken  joints. 
was  bolted  to  the  side  of  the  pile.  Across  this,  2x8-in. 
joi  were  laid,  L6  in.  c.  to  c.  The  decking  was  2x10 
in.  square-edge  timber. 

For  the  pile  substructure,  which  was  started  Feb.  15 
last,  the  lowesl  bid  received  by  the  Park  Department, 
which  bad  entire  charge  of  this  work,  was  22c.  pei  ft. 
The  ne  !  highesl  bid  was  36c.  Nelson  Cunliff,  Supt.  of 
Construction  of  the  Park  Dept.,  who  has  had  charge  of 
the  design  and  construction  of  the  stage  and  structural 
i  si  imated  thai  i  he  work  could  be  done  for  1 7c, 
and,  accordingly,  the  work  was  undertaken  by  force  ac- 
count. 

In   tin-  work,  time  was  essential.     An   accompanying 

th(     chedule  and  acl  ual   record  of 

driving  piles;  the    traighi   lighl   line  shov     the  schedule 

milt   piles,   the  curved   line   the  actual 

riving.  In    tarti ng,  t hi   piles  had  to  be  driven 

through  holes  mil  in  the  ice.     In  fai  I,  all  the  preliminary 

work,  the  survey,  etc.,  wa«  bud  oul  on  tl 

I  ■  mati   i  ailed  '  M  ,105  lin.ft.  of  piling 

,t  ;i  i  ior  and  equipmenl  of  17c.     a  total  cos! 

I  timed  an  av<  ra  [i    h  ugth  of  pile  of 

13.15  it.     While   1326  piles  in  all  wen-  driven,  with  a 
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Listing  engineer,    80e.    per    hi'.;    piledriver    foreman, 
Iflper  hr. ;  piledriver  laborers,  40c.  per  hr. 
\ie  driver  leads  were  20  ft.  high,  built  with  G.\6-in. 
ers,  braced  Imck  to  the  rear  portion  of  tha  scow.    The 
ing  equipment,  buill    l>\    the   Whitman  Agricultural 


.">.    Small  Pile  Driver  Eoj  iitki>  with  Gasolixe 
Engine   \  vi>   v   Drop  II  vm  m  ee 

—  CJ  St.  Louis,  consisted  of  a  i;t._.dip.  ■'Sultan"  reversible 
I  line-driven  engine,  geared  into  two  drums  with  neces- 

•;.  'oni  |,,|s.  eic.  A  winch  head,  on  the  hoist,  was  used 
tojnll  in  the  piles.  The  weight  of  the  drop  hammer  was 
U  i  Hi.     The  mow  was   I  l\U;  ft.  and  :!  ft.  deep. 


kxn   I£c©ir&©Einiiic  Pal©  Exsfts'ai.cttoif' 

pile  extractor  following  the  general  design  of  an  in- 
cd  steam    pile   hammer   was    recently    placed    on    the 
■I   in   England.  The  base  of  the  extractor  is  clamped 
<tlv  to  the  head  of  the  pile  to  he  withdrawn;  and  the 
hi   of    the    inverted    hammer,    or    heller    termed    the 
delivers  blows  upon  an  anvil-block  above.     The 
t  of    these    blows    is    transmitted    from    the    block 
ugh  the  connectors  l>  to  the  grip-box   /•-'.     The  grip- 
holds    the    pile    <l    verv    tightlv    bv    means    of    the 

•i  before  sinking  the  anvil  base,  the  piston  .1  in  its 
Btd  travel  close*  the  steam  valve  b\  i  ontai  i  with  the 
r  ■/.  which  intrudes  into  the  cylinder.  In  descent, 
n  near  the  lowest  position,  the  intruding  lever  K  is 
fk,  and  the  admission  valve  opened.  The  steam  at 
i  80  to  100  lb.  pressure  per  sq.in.,  is  conducted  to  the 
ider  through  flexible  piping.  The  connection  between 


the  levers  J  and  K  and  the  admission  and  release  valves 
below  is  shown  in  the  middle  detail  of  the  figure. 

The  rapid  jerking  of  this  operation  sets  the  whole  pile 
m  vibration,  lessening  the  skin  friction  between  pile  and 
ground.  It.  is  claimed  that  a  timber  pile,  penetrating 
30  ft.  into  a  mixed  stratum  of  sand,  gravel  and  boulder 
ciay  can  be  withdrawn  in  about  two  minutes. 

The  extractor  is  suspended  from  a  pile  frame  or  der- 
rick. The  rod  P  runs  through  the  center  of  the  cylinder 
to    the   suspension    ring    //    which,    therefore,    takes    the 


Dt\<:i:\M    OF   THE   RaNSOME-VeR-MeHR    I'll. I'.    EXTRACTOR 

weight    of    the   cylinder.      The   overall    height    of    the    ma- 
chine is  aboui  5  ft. 
The  extractor  was  developed  bj  the  Ransome-ver-Mehr 

.Machinery   Co.,    Ltd..    Brunswick    House.    London.    S.    \\\. 

and  is  sold  only  by  thai  company.    The  machine  was  de 
scribed  in  Engineering,  of  May  I. 
18 

\  Six-Mile  Railroad  with  ■■  Steel   Bridge  To  Be  Removed — 

The    removal    of    ili<-   Coalport    R.R.,     i    six-mile    coal-carrying 

i x tending    from    Barbourvllle,    K\  .    to   the   Coalport    coal 

Held,  was  scheduled  for  commencement  about  May  80.  The 
entire  line  Including  b  $20, I  steel  bridge  across  the  Cum- 
berland  River  vv;is  sold  to  a  local  dealer  for  less  than  HO, 

The   line   h:is  been   In   operation   about    i"'    years.     The   work 
ii    of  the  coal   measures  In   the  Coalport    Held   destroyed 

the  traffic  of  the  road      The  steel   bridge  has  I n   bought    i>\ 

Hell  County,  Ky.  and  according  to  local  reports  will  span 
vein .u    creek 
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A  26-ft.  sharp-crested  weir  used  by  the  Brooklyn,  X. 
Y.,  Bureau  of  Sewers  for  measuring  the  flow  of  a  large 
tiunk  sewer  was  described  in  Engineering  News,  of 
Apr.  9,  1914.  As  stated  there  the  formula  used  to  com- 
pute discharge  was  the  Bazin  formula 

Q  =  m  Lh  V  'Igh 
for  suppressed  weirs  with  a  velocity  of  approach.  Since 
this  weir  is  probably  the  largest  sharp-crested  weir  ever 
experimented  with,  and  its  discharge,  18,000,000  gal.  per 
day  (28  cn.ft.  per  sec),  very  large,  it  is  of  interest  to 
compare  its  computed  discharge  by  the  four  standard 
weir  formulas. 


/ 

, 

V 

t 

tt 

i 

/ 

i 

it 

/■ 

/ 

'■■/ 

29 

/ 

/ 

iN 

/ 

■'A- 

/ 

/ 

S 

/ 

w 

■DLl 

/ 

^ 

Sir 

/ 

fe 

Si1-0 

/ 

// 

*■ 

*? 

k 

n 

m 

■ 

•$& 

/■m 

/ 

im 

Z3 

■■ 

r 

A 

>■ 

'" 

/ 

■y 

I 

<7> 

A 

* 

f 

?  ra 

. 

V 

-' 

o 

.« 

' 4 

r 

5 

W 

y 

19 

yu 

/ 

//■;• 

//,/ 

17 

n 

//•/ 

- 

/ 

■'# 

li 

III! 

Oj6I5    0636    0655    0675    0695     0715     0735    0755    0775    0795  0815    0.535     085! 

Hook     Cage    Reading    in    Feet 

0.3O     0.31     034    0.36     0.38     0.40     0.42     044     046     048  0.50    0.52      05 

Actual   Head  in  Feet  i«..n» 

Diaguam  Showing  Dischargi   oi    \  26-Ft.  Sharp 

(  'i:i  -  I  i  D   \\  EIB   '  "'-l  PL]  M  n    i;i     I  <»i  i;   Si  \\i>\i;n 
PORMTJLA8 

In  the  Bazin  formula  adopted  foi  i he  sewer  disi  hargi 
Q      eu.ft.  per  «ec. ; 

1/       con  i;uii         0.425    I    0.81  ( ,,''    , 

li       head  on  en   I  in  feet,  nol  coi  rected  tor  velocity 

oi  approach  ; 
L  =  li 
■i 
/■       di  pth  of  i  hanm  i   of  approai  h   belo  <    ■      I   of 


This  gives  the  largest  discharge  of  the  lour  formi 
the  comparison   of  the   four  is  shown   u ra | >li iia II y  inhr 
accompanying  diagram,  or  in  percentages  hiking  the 
(barge  by  Bazin  formula  as  100%,  we  have  by  Ftelei 
Stearns    96.2%,    Francis    95.6%,    and    Hamilton    Si  I 
95$  .     In  each  of  the  latter  three    formulas  //  =  he| 
above  crest  of  weir  to  level  of  still  water  and  L  = 
length  of  the  crest  in  feet. 


[@&St!' 


The  accompanying  illustration  shows  a  new  ins 
ment  designed  to  facilitate  the  cross-sectioning  of  jil 
way  cuts  and  fills,  for  estimating  earthwork  quantipj. 
The  plate  is  leveled  by  means  of  a  ball-and-socket  jq 
like  an  old-time  staff  compass,  and  is  clamped  by  [hi 
uuper  of  the  two  winged  nuts  shown  beneath  the  hd 
The  head  carrying  the  telescope  and  levels  moves  in  :i 


Stadia  Instrument  Equipped  ivith   Beaman  .' 

\l  i  \si  i;i\i:  E  umu  WORK 
ninth  and  is  clamped  by  the  lower  winged  nut.  The 
tical  arc  i>  an  adaptation  of  the  well  known  Beai 
stadia  arc,  invented  and  patented  by  W.  M.  Bean 
a  topographer  of  the  I'luted  States  Geological  Sur 
'iml  used  on  plane-table  alidades  l>\  Ihc  Survey  for  B6Vi 
yiars  (see  K\ei  \  i  i  u  \>.  News,  May  23,  1912,  p.  9 
To  use  the  instrumenl  the  tripod  is  sel  in  Ihe  niidill 
i  he  roadbed  al  n  stal  ion  point,  or  \\  hen  nei  v  an  in 
to  see  over  both  sides,  a  set  ling  is  made  near  each  edgi 

:  e    roadbed.      The    plale    is    Ihen    leveled    by    II '1 

i  ircular  level  and  linally  by  Ihe  Inhular  level.  for  wlm 
:i  leveling  -Mew  is  provided  as  shown.  The  inslninii  - 
elan  sei     Ihe  middle  stadia   wire  al    any   poinl   on  B 

held   perpendii  tihu  l\    al    Ihe   l. f  Ihe  slope,  or  the   ; 

of   Ihe  slope   in   en!    :   reads  and    records   Ihe   rending    l 
I  i, III    Ihe   indexes  of   Ihe  an     I  for   percentages  ol    ?erti 
oi  i.ii   il    lnni  i!   ).   Ihe   rod   intercept,   the  mid 


lie  11.  1!»U 
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wi]  reading  on  the  rod;  measures  the  width  of  the  road- 
beqjetween  settings,  if  two  settings  are  made,  notes  the 
ivHi'  width  of  roadbed  and  the  height  of  instrument — 
as  obtained  all  the  data  necessary  for  computing 
-hJirea  of  the  cross-section  through  the  station :  for  the 
(;jj  nee  from  instrument  to  toe  of  slope  and  the  height 
,,£  |]   (or  cut)    are  easily   reduced   from   the  stadia  arc 

-miment  illustrated  is  made  by  \V.  &  L.  E.  Gur- 
jJTroy,  X.  Y..  who  control  the  patent  on  the  Beaman 

lEirectllosa 

ection  of  two  of  the   four  towers  for  the  twin 

■a  -lift   drawbridges    of    the    Pennsylvania    Lines   over 

met  River,  at  South  Chicago.   111.,  was  effected 

A  the  aid  of  a  steel  guyed  derrick  of  30  tons  capacity, 

.   i   85-ft.   mast  and   70-ft.   boom.     Owing  to  the 

traction  of  the  tower  posts,  it  was  decided  to  erect 

■  tower  on  each  side  of  the  river  with  a  guyed  derrick. 

1  or  twin  tower  on  each  side  was  erected  with 

arried  bv  one  of  the  tower  posts  as  a  mast,  as  de- 

Ittd   m    Exgixeeiuxg    Xews,    Sept.    11.    1913.      The 

31  ft.  3  in.  by  II  ft.  3  in.  and  are  on  a  skew  of 

|  with  the  channel. 

he  construction   of   the   derrick   is  shown   in   Fig.   1. 

T   mast  is  of  H-section,  composed  of  two  24-in.  I-beams 

an  18-in.  I-beam,  with  double  lacing  over  the  flanges 

i-  beams.    The  cast-steel  spider  is  27-in.  diam- 

with  14  holes  and  a  5-in.  pin.     Eight  guys  were  used, 

.  plow-steel  cable,  four  having  a  spread  of  only 

lift,  from  the  center  of  the  mast  and  four  having  a 

■>ad  of  22  ft.     The  spider  seems  rather  small  for  the 

le    mast,     the    explanation    being    that    while 

!c  was  new  the  spider  was  an  old  one  which  the 

i   had  on  hand  and  wished  to  use.     It  is  secured 

mast  head. 

iot  of  the  mast   has  a   phosphor-bronze  bushing 

-i   resting  on  a  hemispherical  bearing  on  tW 

ft  block.     The  boom   is  composed  of  a  pair  of   18-in. 

ms.    Is1  |    in.    c.    to   c.,   with   cross    frames    between 

and  with  double  lacing  and  cover-plates  over  the 

It  turn-  on  a  3i/^-in.  pin  in  the  boom-shoe  on 

4  mast  and  can  be  raised  to  a  vertical  position  against 

I  as  shown. 

■    hales  and   pins   at    tin'   head   of   the   I i.    Pig.   :'. 

■    disproportionate,   but    it   is  Mated    that    they 
designed   to  take  care   of   the   lending   moment    ot 
■•  hen  the  boom  and  load  were  topped  up  close  to 
to  turn  under  the  »  own   in    fig.    1.      It   wa- 

in    to    Imhum    a     lC-tnii     load     up    close    to    the    masl 
in   eai  h   tower,  and   then   (,,  turn  the  derrick 
'he  guys.     Tin    sjliys  then    failed   to  clear  the  mast 
'it   \,U   in.,  as  had   been  calculated,  and   had   to  '  < 
coi  'Hi'-  ,,f  the  mast,     Tin-  gave  no  trouble. 

''.       The    lead-    III    Iplesl  inn    were    top    -eel  |i, ||-    of    the 

r  columns. 

derrick  was  placed  in  tin  center  of  the  lower,  the 
urk  being  built  around  it.  The  derrick  was  ni.ee, I 
linns  for  each  tower.  In  making  the  move,  the 
irsl   raised  the  boom,  and  then  the  1 m 

J  I  I  Used  to  raise  the  ma-t  to  ils  new  position.     In  two  of 
■  positions,  the  derrick  stood  on    10-ft.  pony  bent-  on 


top  of  the  regular  falsework  bents,  and  four  of  the  guys 
were  then  secured  (i  ft.  below  the  heel  of  the  ma-t.  The 
hoisting  and  topping  cables  were  of  %-in.  steel,  with  ten 
parts  in  the  hoisting  falls  and  eight  parts  in  the  topping 
lift. 

The  mast  is  built  in  three  section-,  with  the  splices  so 
made  that  the  center  piece  can  lie  omitted  and  the  mast 
used  for  a  stiff-leg  derrick.  The  splice  in  the  interior 
18-in.  I-beam  is  about  26  in.  below  the  splice  in  the  ex- 
terior or  main  20-in.  I-beams.  The  splice  is  shown  in 
Fig.  2. 

For  information  as  to  this  derrick  and  its  work,  we  are 
\iZ7"Diam\ 
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indebted  to  W.  J.  Howard,  of  the  Kelly-Atkinson  Con- 
struction  Co.,  of  Chicago,  which  company  had  the  con- 
tract for  this  erection  work.     It  was  built  by  the  Ameri- 


h 
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?Bars  3xl?x?  fxmmm  ?Bar£  gates''  ^^Jilling  Rings |" 

en6.  4fPin^         IP/a+e  6x^x20      Pin  4S- ^,ZBar 4x1*3    ,  „ 

NEW£  4-S,  3x3x20"  SBars  9"x/i*zU" 

bale  and  pins  at  top  of  boom  bale  and  pins 

at  top  of  mast 

Pig.  2.    Details  of  Steel-Guyed  Derrick 

can  Bridge  Co.  Guyed  derricks  of  •'!<>  and  20  tons  capac- 
ity, but  with  masts  and  booms  of  box-lattice  construction, 
were  described  in  our  issue  of  XTov.  20,  1913. 
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Fifth  Root  1>>  the  Slide-Rule — Charles  N.  Pickworth,  of 
England,  author  of  the  book  "The  .Slide-Rule,"  contributes 
the   following: 

In  your  issue  for  Dee.  25,  1913,  you  described  Prof.  Pardoe's 
mi  thod  of  finding  the  fifth  root  by  the  slide-rule,  at  the  same 
time  Inviting  accounts  of  other  processes.  I  have  recently 
employed  two  methods,  which  I  have  not  seen  described  and 
which    may   be  of   interest   in    this   connection. 

(1)  Take  the  fourth  root  (i.e.,  sq.rt.  of  sq.rt.)  of  the  num- 
ber  as  an  approximate  value.  To  this  value  on  D  set  1  on 
C  and  over  the  same  value  on  B  take  the  reading  on  A.  If 
the  latter  agrees  with  the  reading  <'ii  B  under  the  original 
number  on  A,  the  approximate  value  is  correct;  otherwise 
move  the  slide  until  agreement  is  secured.  It  will  be  noted 
tint  tie  Bllde  onlj  is  moved;  there  is  no  actual  iced  to  use 
the   runner,  all   tht     readings  being    made   on   adjacent   scales. 

(2)  Invert  the  side  and  set  l  on  C  to  the  number  on  A. 
Find  a   value  n    (approximated   by  finding  the  fourth   rool   as 

ove)  "ti  a  which  is  in  agn  en  i  m  with  n-  on  C  (i.e.,  C  in- 
verted)   usin  i    on   the  scales  on   the  stock   of   the 

rule  to  Bj    ii iii... i  the  slide  is  not  moved. 

The   fli    '    method   Is,   however,   n com  anient. 

it     hould  be  re mbered  thai   with  such   methods  as  these, 

Ible   (oi    i ' .  i  ii.  .,  nt    Hgurei     (each 

I    i  l   on  a   26-cm.   rule), 

I    ha  othei     methods    ol    finding    unui  ual    roots 

in  the  twelfth  edition  of  my  little  book   ■■The  Slide-Rule." 


\     1000-Ton    Stone    Ci-nanlng    i,n,i    Screening    I'liuit     There 

i   i [i       ..ii i  h  ..I   Bird 

boro,     Penn.,    .,    thoroughly    uptodati  i   hlng      plant, 

dallj   capai  II     oi    1001 Thi    quarr;    i  Lelds  a 

II Ii,     B  In.  I 

loaded    i'  i      i    iii      and    hauled    to    thi 

1  ■  Thi     largi    t  of  the  i 

■   ■      o     block,    md  '■   claii i 

to    be   i  he    lai  ei    new    inn  i ...  i     plant. 

The  •  -  fford  .'ii..,, 

na    machlnei         Thi     plant    I     owned 
i  i    |adi  Iphla,   i ',  mi. 


Derrick    with    Searchlight   to   Illuminate    lln   Work— InL.. 

lying  their  wory  on  the  Perry  Memorial,  a  :aiu-ft.  w ,  lSl ., 
shaft  at  Put-in-Bay,  Ohio,  the  contractors,  A  B.  Robin]  I 
Son,  of  Chicago,  have  been  doing  some  stone-setting  at  , 
Good  illumination  is  required  in  such  work.  To  get  a  >L, 
light  directly  over  the  point  of  working,  the  confractoiBt. 
tached  a  searchlight  to  the  derrick-boom,  near  i 
end,  just  alongside    the  hoisting   line. 

The    rig    is    about    as    sketched    in    the    adjoining    c 


light  is  fastened  to  the  boom  by  a  strap-iron  angle-brajj 
held  by  one  bolt.  The  idea  was  to  secure  a  pivoting  orlu 
pension  effect,  making  the  ray  of  light  vertical,  i.e..  dii  t 
down  on  hook  and  load,  in  all  positions  of  the  boom.  CI 
strap  binds  enough  to  prevent  free  pivoting,  however.u 
where  it  is  an  important  object  to  maintain  the  ray  ve  c 
a  more  carefully  designed  attachment  would  have  to  beioi 
structed.  In  the  present  case,  the  topping  movement  wtl 
boom  is  slight,  and  the  ray  of  light  remains  nearly  vejc 
even  though  the  searchlight  does  not  swing.  Quite  a  lj  , 
night   stone-setting   has   been   done. 

A  Boxed  Hone-Trusti  Highway  Bridce — Until  rec 
through  Howe-truss  highway  bridges,  entirely  roofed 
boarded  up,  were  common  sights  on  New  England  road 
covered  Howe-truss  bridge  of  a  different  type  is  show 
the  accompanying  views.  This  bridge,  known  as  the  Y\'lu> 
Bridge,  spans  the  Blackstone  River  between  the  towi 
Cumberland  and  Lincoln  in  Rhode  Island,  and  was  btii 
1S70.  It  is  20(1  ft.  long  overall.  The  trusses  are  1 
throughout.      The    truss    timbers    are    in    a    very    fair    sta 


In..     I. 


A  \   Unusual  T\  pk 

I :  i  .  m  i 


I  |,:u 
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.  8.    Old  Howe-Truss  Highway  Bridge,  Black- 
stone  River,  Rhode  Island 

rvation  considering  their  length  of  service,  due  un- 
tedly  to  this  unusual  method  of  protection  from  the 
her.  The  flooring  system,  however,  is  now  in  poor  con- 
i  due  to  the  rolling  of  many  members,  especially  on 
lower  sides.  They  have  been  repaired  from  time  to 
but  the  bridge  is  not  now  safe  for  loads  exceeding 
•  tons  weight.  The  State  Board  of  Public  Roads  has 
nmended  a  new  structure  of  reinforced  concrete. 
tographs  from  Peter  J.  Lannon,  State  Board  of  Public 
s.  Providence,   R.   1.1 

a  Easily  Constructed  Stadia  Rod — C.  H.  Eiffert.  of  Windes 
trsh.  Civil  Engineers  and  Surveyors.  Winnetka,  111.,  sends 
ollowing  directions  for  constructing  a  serviceable  stadia 
shown  in  the  accompanying  illustration:  The  central  por- 
of  the  rod  with  the  figures  and  graduations  is  a  "Chi- 
rnd  ribbon  glued  to  a  5-in.  wide  hardwood  board  backed 


A\    Easily 


•■  red    longitudinal     w 1    lib.       of    the    rod     ribbons 

?  are  several  stylos,  the  one  shown  having  probably  the 
eat  figures,  and  as  the  hundredth  marks  become  a  blur 
unices  (hi-  half-tenth  graduations  were  considered 
arable.  The  rod  shown  can  be  read  far  beyond  the  point 
■•the  figures  are  legible,  for  the  foot  and  half-foot  marks 
i  Out    clearly    at     long    distances.       A     white    card     t 

Its  upper  edge  on  the  "i-ft.   marl<    was  found   to  be  a   great 

III   rending    long    shots,    and    was    also    used    in    setting    foi 

les.     Distances  up  to  1200  ft.  were  read  regularly 

tin     n,i|    shown,    and    in    many    Instances    where    greater 

not    ii.  il,    the    half   stadia    interval    was   used 

read   at    distances   up    to    ISOO    ft.      The  colors   out- 
the    ribbon    were    black    and    white    only. 

lailnium  Gradients  for   Various  Types  of   Pavements   have 
|    adopted    by    the    New    York    Slate    Highway    Department 

.11.  m 

block,    '.".'  :    asphalt    block,     I       ;    brick, 

i s    a.  o   i.i.un    wit  h    flush    oi  i  ...it     i  In 

fi        iv he i Band  Is  sprinkled  on  the  sur- 

bltumlnotis   macadam    uiilo.ni  coat,    7',; 


waterbound   macadam,   ST,;    "Hillside"    brick    12%;    stone    bloc 
with  open  joints,   12</'f. 

Grades    of    greater    than    1%     are    not    to    be    decided    upo 
except    with    the    approval    of    the    Division    Engineer. 


Il:i 


II.. id. 


for    Circular     Erasers — The     accompanying 

illustration  shows  a  draftsman's  kink  devised  by  John  E. 
Cahill,  795  E.  182nd  St.,  Borough  of  the  Bronx,  New  York 
City.  Mr.  Cahill  writes  that  the  device  is  to  save  damage 
to    the   thumb   and    fingers   and   to   utilize   all   the    eraser   that 


Holder  for  Circular  Eraser 


will  rub.  The  handle  is  made  of  wood  and  the  plates  B  of 
strips  of  brass  or  copper.  The  screw  and  nut  C  hold  the 
eraser,  pinched  between  the  two  plates  B.  When  the  rubber 
is  worn  down  to  the  metal  disk,  the  disk  can  be  removed 
and  the  remainder  of  the  eraser  used.  The  whole  device  is 
home-made  and   not  patented. 

Diagram  for  Estimating  Earthwork  in  Trenches — The  ac- 
companying diagram,  sent  us  by  R.  L.  Holliday,  477  Columbia 
Ave.,  Palmerton,  Penn.,  is  so  simple  that  it  is  not  unlikely 
that  other  engineers  have  made  use  of  a  similar  one.  It  can 
be  quickly  plotted  by  any  draftsman.  The  diagram  shows 
cubic  yards  of  earthwork  per  lineal  foot  of  trench  (having 
vertical  sides)  for  various  widths  of  trench  and  depths  of 
excavation  in  feet.  For  rapid  preliminary  estimate  compu- 
tations   it    has    proved    very    ha  mix. 


Diagram   Showing  Ccbii    5  lrds  of   Earthwork   per 
I,i  \  i  \i.  Foot  of  Trench 

The    Mystery    of    a    40-1.  ink    Surveyor's    Chain  —  Richard    S. 

Kirby.  of  the  Department  of  Civil   Engineering:,  Pennsylvania 
Collei  •■    Gettysburg;,   Penn.,   writes   us  as   follows: 

I    am    interested    to   learn    whether   or    no   any   of   the   .1.1 
members  of  the  profession   have  ever   used   a   two-rod    chain 
divided   into  40  links  of  about   10  In.  each.     Such  a  chain   lias 
recently  come  to  light,  and    was  used   for   pur]  OSes  of   III 
tlon    by    Beveral    bucci  eneratlons     of     professors     of 

mathematics.     The  chain    Is,   of  course,   of   wrought   iron,   and 
is  evidently    the   work    of    an    experl    chain   maker.     It   is  di- 
vided Into  five  pin  is.  as  ordlnarj    chains  were,  by  brass  mark- 
i.ieh  are  thi  10-ln,   links,   or   ten  real  links 

apart.     My    mathematical    friend    assures   me    thai    it    is   alto- 

posslble   to  maki     in   accurate  chain   survej    with    this 
Instrument,   and   In   the   Ugh1   of  his  superior  knowledge   i   .b> 

lie  with  him,   i "ii   still  In  the  dark  as  to  the  pur- 
pose of  the  designer  ol    the  chain. 
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Quick  Beading  of  Steel  Rails  is  accomplisheil  at  Balboa, 
Canal  Zone,  by  a  machine  recently  designed  and  built  there 
and  described  in  the  "Canal  Record"  of  Apr.  22.  It  is  used  in 
the  preparation  of  old  rails  for  reinforcement  in  the  concrete 
construction  of  the  proposed  Dry  Dock  No.  1  at  Balboa.  The 
accompanying  plan  and  elevation  illustrate  this  simple 
method. 

Mounted  on  a  base  built  of  braced  S-in.  I-beams  covered 
with  %  -in.  steel  plates,  is  a  10-in.  air  cylinder  with  a  10-in. 
stroke.  The  piston  is  joined  to  a  heavy  iron  bar  2  ft.  4  in. 
long,  the  other  end  of  which  is  set  in  a  stationary  pivot 
alongside  the  rail.  Near  this  pivot  a  wedge-shaped  block  of 
steel  is  attached  to  the  bar,  the  other  face  fitting  between  the 
flanges  of  the  rail  to  be  bent.  The  forward  stroke  of  the 
cylinder   thrusts   the  wedge-shaped   block   against   the   web   of 


U- —6-z'- 

Plan  and  Elevation  of  Simple  Rail-Bending 
Machine 

Hi,     rail   midway   between    the   two   rail   stops   on    the   sides   of 

the   base.     The  thrust   of  the  piston   is  sufficient    to   bend   the 

bli      curvature.      Furthermore,     when    the 

undi  '      tress,  it  can  be   broken   bj    the  sharp  blow  of  a 

mer   applied   opposite   the   point  of  contact   of   the 

The   machine  is  portable  and  weighs  about    650   lb.      It   can 

ppll,  ,i    with   air   bj    i  onnecl  ing    I  he   •  \  lindei    to   the  alr- 

,i    of   a    locomotive   or    train,      in    applying    It    to 

ii      hould    i"-    stated    thai    a    rail    thus 

i   with   a   cold  chisel   before   making  a 

ti    .i 

Bending    Reinforcing    Rods    mplished    very 

menl    somew  ha( 

: i i      Tl i     o  - 1     benl    h 

the  tin  in  t   of  the   pit  ton   rod  ol     in   ■  ng  Ini        i er   while  the 

i  bit     " I    of    i  he    i  ■  lindei 

The  i  ""     il"1,    ■    '   '"  ' ' 

bit       '•  •  i    i"  ■        i"'     ting    the    t Lin 

I    .  Ii      ti      in- In. 

old   French   Ii tl    i        Phi     ou1 

■    crimp   in    <t  .    Ii I 

npl,         i      .    it   M     cj  in- 
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posltt        Idt       ni     
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I  ed  at  a  pn 

ol   . .  i ....  j  t   i  n  lb.  pei   sq  In 
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ing    the    rule.      The    new 
Keuffel    &    Esser    Co.,    H< 


typ 

boken,    N.    J 


A  New  Sllde-Rulel 

ner — The    accotnpanj 
illustration  shows  a: 
"frameless"       slide  - 
runner.       The    disad\| 
tage     of     the      old- 
runner      in      hiding 
figures    adjacent    to 
hair     line     is      too 
known   to  all  users 
slide-rule   to   need  ei 
oration.       It     is    clai!* 
that      the     new     n 
greatly     increases 
ease  and   rapidity  of|s- 
made    and    patented    bj 


Cellar  Excavation  with  Power  Seraper — In  excavating* 
eently  for  the  large  Occidental  Realty  Building,  at  Indian 
olis,  Ind.,  the  contractor  (H.  W.  Klausman)  used  a  po 
scraper  as  the  most  adaptable  tool.  The  site,  at  Illinois  |i 
Washington  St.,  is  narrow  (40x200  ft.),  and  with  the  scrtk 
engine  set  up  at  the  street  end,  practically  the  entire  ip 
could  be  covered  by  the  bucket,  leaving  only  the  limit 
ners  to  be  cleared  out  by  hand.  The  bucket  (Sauerman)  b 
charged  through  a  screen  rack  at  sidewalk  level  into  'i 
leading  hopper  of  a  bucket  hoist  which  lifted  the  dirt  i 
a  team  bin  over  the  roadway.  The  view  herewith  sho\vs| 
plant  as  seen  from  the  back  end  of  the  lot. 


(  'i  i.i,  \i;    Kxc  VV  VTION    WITH     Pov  I'll    Sri;  IPEB 

niuntliig   a    Drainage    Ditch    SIMM    Ft.    Long    conl 
,ii  mi     was  described    in    the   "Iml'otit    Magazine"   for  -I n n<  '■ 
B.    I..    .I.iiks,    Secretary    of    the    American    Land    Co       The   w 
which    was    performed    last    summer,    required    the 
II,     0f    GO';!     nitroglycerin    dynamite.      The    propagation    me 

was   used,    i  •■..   only    a    center    hole    In   a    line   lit 

was    primed    with    fuse   and    cap.      The    total   cost    was   $3 
12.1  i     nts   per   cu.yd.,   itemized   as   follows:  dynamite  delh 

n,l.    $'J?s;    labor    (putting    down    the    holes   and    shoot 

$104;    fuse  and   caps,   $1. 

Mr,    .lenks   states    that    as    the    land    was    vorj     wet 

have     been     It h  ilhle     I   i     have     in  ed      h  am 

mnchlm    and    that    to  have  dug    it    by   hand    would   ha 
least      I  i  i  hi  ■    pet    cu.yd, 

Breaking    HctarlN    will.     Dynamite    is    described    b>     W 
\\  .  ii n,    of     Kmporlntn,     I'. an.,        Cast-Iron     retot  t 

a    ii.     .hi ii>.     ind    i  at.  l\     broken    by    m 

Llcl       il     10'       ■!»  n, .a, it.-.    I  i ,     in.    in    diameter    and    I    !"■    ]" 

,i  a    om     clectrb     bin    tin      •  ii| It    " ^    '''' '  " 

brol  ■  a     i     Bile  'i    «  Ith    water    and    the    cartt  ld| 

pendt  'i   »  Ithln  and  i  hot 
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extensive  use  of  the  air  propeller  for  driving 
planes  is  giving  rise  to  various  proposals  for  and  occa- 
illy  to  actual  trials  of  the  propulsion  of  vessels 
1  the  water  by  the  same  means.  Particularly  in 
>  have  a  number  of  experiments  been  made  on 
n<  canals,  and  on  p.  1336  of  this  issue  a  note  dr- 
ies one  of  the  latest  tests  in  England.  The  limitations 
iccess  in  any  such  experiment  are  so  well  established 
they  ought  to  be  generally  understood  by  engineers. 
in'  propeller  drives  an  aeroplane  with  a  fair  degree  of 
iency  because  of  the  high  speed  at  which  the  aero- 
ie  moves;  but  when  the  engine  and  propeller  of  the 
plane  arc  transferred  to  the  deck  of  a  boat,  which 
■  at  perhaps  a  third  or  a  quarter  of  the  speed  of  the 
plane,  or  even  less,  the  efficiency  of  the  air  propeller 
i  oil'  to  a  very  low  figure. 

he  action  of  a  screw  propeller  working  in  air,  like 
of  a  screw  propeller  working  in  water,  or  of  a  pad- 
wheel,  for  that  matter,  is  to  drive  a  current  of  fluid 
rn.  The  work  expended  in  turning  the  shaft  of  the 
idler  is  divided  into  two  parts:  one  part  is  expended 
lining  a  current  of  water  or  air  at  high  velocity 
rn.  and  the  other  part  is  expended  in  driving  the 
rl  forward.  If  the  vessel  is  moored  to  a  dock,  the  cf- 
ncv  nl'  the  propeller  in  driving  the  vessel  forward  is 
.  since  all  the  work  done  by  the  propeller  is  expended 
[riving  the  current  of  water  astern  and  the  vessel  is 
en  forward  not  at  all.  Very  brief  study  and  com- 
itiiui  will  show  that  the  propeller,  whether  working 
u'  or  in  water,  will  attain  its  highest  efficiency  when 
-  driven  forward  at  high  speed  and  the  enr- 
ol' air  or  water  driven  astern  is  moved  at  low  speed. 
speeilic  gravity  of  air  is  so  small,  however,  that  in 
r  to  get  any  considerable  amount  of  thrust  from  the 
icller.  the  current  nl'  air  sent  astern  has  to  be  moved 
iirf i  speed.  (Oven  under  the  conditions  of  aeroplane 
;itiuii.  therefore,  the  efficiency  id'  the  air  propeller  is 
rally  very  low. 


the  home  port  for  more  than  a  single  one  of  these  great 
transatlantic  steamer  lines.  The  reason  is,  of  course,  that 
the  transatlantic  passage  to  and  from  New  York  is  the 
only  steamship  route  in  the  world  with  a  sufficient  num- 
ber of  first-class  passengers  willing  to  pay  high  rates  for 
passage  to  make  the  operation  of  such  huge  vessels  a  pay- 
ing proposition. 

These  few  huge  ships  of  40,000  tons  and  upwards, 
therefore,  marvelous  achievements  of  marine  engineering 
though  they  are,  should  not  be  considered  as  by  any 
means  typical  of  current  practice  or  current  tendencies  in 
the  world's  shipping  trade  That  there  is  a  steady  in- 
crease in  the  size  of  vessels  is,  of  course,  true,  but  the  bulk 
of  the  world's  commerce,  passenger  as  well  as  freight,  is 
still  transported  in  ships  averaging  probably  not  over 
5000  tons  rating.  Even  on  the  main  shipping  routes  to 
Africa  and  Asia  and  Australian  ports  which  have  the 
heaviest  traffic,  including  a  good  proportion  of  first-class 
passengers  as  we'd  as  freight,  the  new  ships  are  seldom 
over  10,000  to  12,000  tons. 

Besides  the  traffic  conditions  the  size  of  ships  on  most 
ocean  routes  is  still  limited  by  the  available  depth  of 
water  in  the  ports.  In  a  great  proportion  of  the  ports  of 
South  America,  Asia  and  Africa,  the  channels  are  too 
shallow  to  accommodate  vessels  of  any  greater  draft  (nan 
the  vessels  now  using  them  without  serious  increase  in 
the  risk  of  damage  by  grounding.  That  this  dang,  l  a 
no1  so  very  remote  even  iii  the  unexcelled  harbor  of  New 
York  is  evident  from  the  letter  by  the  Chief  Engineer 
of  the  New  Jersey  Harbor  Commission,  on  a  following 
page.  It  appears  that  the  west  side  of  the  lower  Hudson, 
or  North  River,  is  only  just  deep  enough  to  permit  the 
maneuvering  of  vessels  of  35-  to  40- It .  draft  and  an  im- 
mediate appropriation  is  needed  to  guarantee  the  dredg- 
ing to  a   depth   sufficienl    to    insure  against  grounding. 

Apparently  one   very  g 1   reason   why   the  "Vaterland" 

look  four  hours  to  do  what  tic  "Aquitania"  did  in  twenty 
minutes  was  that  the  Hoboken  shoal  stops  far  shorl  of 
the  Manhattan  shore. 


A  Usais^©  Potpft  uw©  i&sstoFesim©®  Him    irayasag 

k  Bpec.tat.|c,  l|ial  (.m||(|  |)(,  (lll])li(.ilt(,(]  ,,,  m,  „„,„,.  Rea.  Highway  HmflMroveinaeitttt 

in  the  world  was  seen  on  the  Norili   River  at   New  The  Slate  of  New   York   is  spending  $100,000,000  to 
rk  City   la-l    Friday   when    the  '■Aquitania."   the   new  make  improvements  on   12,000  of  a  total  of  80,000  miles 
<hip  of  the  Cunard   line,  came  up   the  river  lo  of  country  roads.    The  cost  of  this  work  is  paid  for  by  a 
nl     1  1 1 1 1    St.      While    tin-    second    largos  I     vessel  bond     issue,     for    a    very    large    proportion    of    which    all 
rorld   was  being  docked,   Ibe  "Imporator"  of   (lie  the  people  of  the  stale  are.  and  will   be   for  many  years. 
1  American   line,   ivhich   made  its  maiden   voyage  taxed    equally,    at     least     in     theory.      The     farmer    who 
^ar   ago    and    is    of    about    llie   same    size    as    the  lives    ten    miles    from    an    improved    road    pays    as    much 
'  |iiitania,"  was  lying  just  across  the  river  at  the  Ham-  as  bis  more  fortunate  cousin  whose  farm  borders  the  im 
orican  pier  in  Hoboken  proved   mad.  and  who  consequently  has  frequenl  oppor 
mly  is   New    York  the  only  seaport   in  the  world  tunity  to  make  use  of  it,  and  whose  property  may  be  en 
I    I'lirope  lo  which  those  huge  vessels  sail,  but  hanced  in  value  because  of  its  improved  accessibility.  The 
i"    in   Knrope  itself  not   more  than  half  a  dozen  other  chief  beneficiary   is  the  comparatively  small   per- 
il could  aci niodaie  these  vessels;  and  Liver-  centage  of  people  who  own  and  have  leisure  to  use  motor 

I 'I  alone,  so  far  as  we  recall,  is  the  only  port   which  is  vehicles. 
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On  the  other  hand,  the  City  of  Cleveland,  Ohio,  is 
considering  the  repavement  of  a  street  called  Main  Ave., 
which  work,  according  to  regular  procedure,  will  be  paid 
for,  to  the  extent  of  98%,  by  assessments  on  the  abutting 
property  owners.  This  street  is  in  a  section  of  the  city 
built  up  with  humble  homes;  but  it  is  a  main  thorough- 
fare to  several  large  industrial  plants,  and  hence  an  ex- 
pensive pavement  is  required.  The  a  sessments  for  the 
pavement  would  amount  to  $12.60  per  front  foot.  Many 
poor  people  may  be  required  to  pay  nearly  as  much  for 
this  pavement  as  their  lots  are  worth;  and  at  least  four- 
fifths  of  this  expense  is  solely  for  the  benefit  of  the  heavy 
traffic  using  the  street  as  a  through  route. 

The  New  York  State  method  of  paying  for  public 
highway  improvements  is  the  more  popular,  for  the  ma- 
jority of  people  do  not  feel  this  indirect  method  of  assess- 
tni  nt.  and  those  who  are  directly  benefited  get  more 
than  they  pay  for.  But  the  injustice  of  loading  the  cost 
of  local  improvements  and  temporary  pavements  upon 
all  the  people  and  upon  future  generations  to  come, 
equals  the  injustice  of  assessing  property  owners  for  the 
cost  of  an  improvement  which  will  be  of  no  particular 
It  to  them. 

Engineers  as  engineers  are  not  particularly  concerned 
as  to  the  source  of  the  funds  placed  at  their  disposal; 
hut  engineers  as  citizens  and  public-spirited  men  should 
be  very  much  concerned  to  see  that  the  public  gets  a  fair 
deal  in  the  matter  of  distributing  first  cost  as  well  as  in 
the  execution  of  the  work.  It  is  a  very  large  and  com- 
plex problem  and  one  not  easily  solved,  but  its  equitable 
solution  rests  more  upon  the  shoulders  of  engineers  than 
upon  members  of  other  professions,  for  engineers  only 
-  :tensive  knowledge  of  many  of  the  determining 
factors,  mid  it  is  for  them  to  use  this  knowledge  for  the 

pllblie 

K 

Tlhe    DisaippogMPniag*    Ps=olffift   Sea 
Railway  Pskssemvgjeip   Service 

The  railway  president  who,  many  year-  ago,  said  that 
he  had  rather  carry  hugs  than  commuters  intended  no 
disrespeel  to  a  worthy  class  nt'  the  traveling  public;  nor 
had  he  any  reference  whatever,  it  is  believed,  to  the  bed- 
ding  "f  peanut  shucks  and  newspapers  with  which  the 
floor  <>f  passenger  cars  is  occasionally  carpeted;  nor  did 
he  refer  n.  the  undeniable  porcine  traits  easily  discover' 
able  in  occasional  travelers.  What  he  meant,  undoubt- 
edly, was  'hat  since  ■■>  railway  is  run,  ostensibly  a).  lea  t, 
tockholders  who  own  it  (or 
think  they  own  it),  he  preferred  to  traffic  which 

yielded  the  largest  profit. 

Notwithstanding  all  that  has  been  done  in  the  direc- 
tion of  crowding  the  largest  number  of  in  tic 

-mail  and    nolu  it  h-hi  ml  i  1 1  ■_'    the    i 

able  rest  mblance  between  t;  and  the 

i  -nil  remains  true  thai  tin 
.  client  profit  whi 

. minuter.  the   minus 

D    tin'   rail'.'..  i      hfl     to 

■  mmuter  when  the  commutei  pli  inety- 

i.  a  n   <  .,ni  i-  i  city  ward    be- 


tween the  hours  of  seven  and  nine  a.m.  and  they 
homeward  again,  in  an  even  more  concentrated  stn 
between  the  hours  of  five  and  six  in  the  afternoon, 
betide  the  luckless  railroad  official  who  fails  to  pro 
for  the  swarming  throng  of  commuters,  trains  on 
to  the  minute  to  carry  them  when  they  appear 
were  it  for  that  railway  official  had  he  stayed  at  the 
torn  of  the  ladder  and  never  been  promoted  to  his 
sition  of  authority.    It  is  entirely  possible  that  the  ex,t 
ing  character  of  the  commuter  as  a  patron  had  soraelljt 
to  do  with  the  remark  of  the  railway  President  wli 
we  have  quoted  above.     The  railway  company  whirljl 
blessed  with  a  heavy  commutation  traffic,  therefore,  hatf 
provide  rolling  stock  and  tracks  and  train  crews  sufficitf 
to  carry  the  rush-hour  traffic  and  during  about  20  it 
of  every  24  hours  this  equipment  and  staff  have  notl 
to  do.     There  are  other  reasons  also,  such  as  the  e: 
sive   property   usually   required    for   suburban 
terminals,  which  account  for  the  generally  unprofi 
nature  of  commutation  traffic. 

The  serious  situation  that  confronts  a  large  proponi 
of  American  railways  at  the  present  time,  howeveriB 
that  not  merely  commutation  traffic  hut  passenger  trie 
as  a  whole  has  ceased  to  pay  any  considerable  profit. 

A  remarkable  statement  upon  this  point  has  reeeifr 
been  made  by  Louis  Brandeis  in  his  argument  before ic 
Interstate  Commerce  Commission.     It  is  especially  n- 
vincing  because  Mr.  Brandeis  has  been  for  years  pa 
leader  of  the  forces  which  have  stood  in  opposition  toj* 
railways'  plea  for  permission  to  increase  their  rates.    h( 
Brandeis,  in   fact,  gained  his  greatest   notoriel 
famous  remark  that  the  railways  were  losing  a  milm 
dollars   a  clay  in  operating  expenses   by   not   adop^ig 
''scientific  management."     Since  be  made  that   rem 
able  statement,  Mr.  Brandeis  has  evidently  given  a  1: 
amount  of  study  to  the  facts  concerning  railway  o 
tlon. 

As  special  counsel    for  the  Interstate  Commerce  C 
mis-ion,  he   has   taken   a   prominent  part   in   the   pre* 
proceedings   before    the    Commission    in   connection 
the  petition  of  the  railways  east  of  Chicago  for 
vance  in  their  freight  rates.     Mr.  Brandeis  will  eerbilj 
not  be  accused,  therefore,  of  unduly  favoring  the  ill 
ways  in  his  statements. 

In    Hie   address  above   referred   to.   Mr.    Rrandeis  I  '■ 
pared   for  several   important    railway  companies 
ating  expenses   in   connection   with    passenger   i 
lie   rei  eipts   I  herefrom.     On   the   Baltimore  A    <  'In.,  i 
way  system  in  the  year  ending  dune  :?(),   lull, 
ating  expenses   in  connection   with  passenger  traffic  vB 
',    of  the  passenger  earnings.     Two  years  laterjl 
the  year  ending  June  30,   HM.'i,  the  passenger  erpem 
were   l()(i.2;i' ,    ,,f  tin'  passenger  earnings;  that    is  to 
the  entire   passenger   trallic  of  the    Baltimore  &   Ohidl 
•'  .ii  year  not  only  paid  no  return  whatever  to  I 
holders   ami   bondholders  of   the   Baltimore  &  <*lii<>,   a 

actunlh   cost   the  railway  company  i o  to  carry  it  ' 

the   total    receipts    from    passengers. 

A  still   mor nvineing  statement    is  furnish 

I'enn  *.  Ivnnin    h'-l>'.    h<'<  n f    its   much    gren 

in  rn  e  ii  '  r  road  Hum  the  I'..  A   i  >.      \   ■  ■ 

M  r.    Hi. in. lei  ,    i  he  co  i    of   luindliii!'    pa    ci r   ; 

llio  V '    .mm. i   !  \    h  in    m    I'"1'.    iv a     ',  I.  I'  ,    of  Hi''  | 

In     l!)i;i,      i  .     -M.i  i       later, 
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iuj  ost  liad  grown  to  92.6%  of  the  passenger  earnings. 
Ill  'as  not  due,  moreover,  to  a  falling  off  in  earnings, 
,ri !  earnings  actually  increased  during  the  four  years 
<1  81,000,000  to  $38,000,000;  but  it  was  because  the 
r  ng  expenses  increased  much  faster  than  the  growth 
|  senger  traffic.  The  Pennsylvania's  net  earnings 
,B  ias.  enger  traffic  in  1907  were  over  $8,000,000,  and 

!hey  were  less   than  $3,000,000.     Mr.   Brandeis 
with   approval    figures   submitted    for   the    Penn- 
ia  system   showing   that    in    1911    the   system    was 
Aiming  an  income  of  one-third  of  1%  un  the  capital 
I    invested   in   carrying  on   the  passenger  business, 
id  that  time  conditions  have  undoubtedly  grown  worse 
.Ml  of  better. 

j iould  be  easy,  of  course,  to  show  the  same  facts  in 
r  detail  by  the  official  statistics  of  the  Inter- 
Commerce  Commission:  but  the  significant  fact  to 
lblic  is  that  these  figures  are  vouched  for  by  Mr. 
eis.  who  has  made  his  chief  reputation  as  a  baiter 
railways.  Their  substantia]  accuracy,  therefore, 
t  possibly  be  gainsaid. 

>ught  to  be  emphasized  in  this  connection  that  the 
reason  why  passenger  traffic  has  become  unremuner- 
is  the  increase  in  the  cost  of  carrying  it  on  and  not 
(ion  in  passenger  fares. 

re  has,  it  is  true,  been  a  slight  reduction  in  the  ax- 
passenger  fare  during  the  past  quarter  century; 
n  a  U;\v  roads  the  reduction  has  been  consider- 
the  average  throughout  the  United  States,  as  shown 
Interstate  Commerce  Commission's  statistics,  is  ex- 
small.  During  the  last  two  or  three  years, 
iver.  during  which  passenger  profits  have  fallen  off 
cessively,  there  has  been  very  little  change  in  pas- 
r  rates. 

e  chief  reason  for  the  loss  of  profits  during  the 
three  or  four  years,  therefore,  must  be  sought  in 
ncreased  operating  cost  due  to  the  forcing  up  of 
ay  wages  and  the  increased  expenses  due  to  various 
of  legislation,  both  State  and  Federal.  Officials  of 
'ennsylvania  R.R.  state  that  the  recent  laws  relating 
airs  of  service,  boiler  inspection,  and  full  crews  for 
operation  have  increased  the  operating  expensi  -  ol 
'ennsylvania  R.R.  by  two  and  three-quarter  million 
ra  a  year. 

must   frankly  be   admitted,    too,   that   the   railways 
selves   have    for   years    been    steadily   increasing   the 
ry  of  passenger  travel   with  little  regard  to  whether 
>rofits  from  passenger  traffic  justified  the  change.  We 
itly  commented   editorially   upon   the  enormous 
in    cosily    passenger   terminal-,    which    began 
"ij  the  larger  cities  and  is  spreading  all  over  the  i   mn 
The  introduction  of  steel   cars  with   their  greater 
Weight  mean-  a  large  ini  rcase  in  operating  expenses. 
electric  car-lighting  system    must    he   regarded   as  a 
her  than  a   necessity  in   view  of  the  very  satis- 
!ii    furnished  by  gas.     In   very  many  eases,  too, 
ocrens"  in  train  service  is  made  to  suit  the  |>rogn 
i    I  rallic  manager  with   little   n 
bother  the  volume  of  traffic  to  be  handled  justifies  lb  ■ 
The  limiriousness  of  I  rave]    is   not    confiin    I    to 
railways,  moreover,  as  witness   the  ornate  and  sump 
inships,  each  surpassing  in   that   respect   its  im- 
iate  |H< 

i  i    of  interest    to   recall    thai    ■     hl\    vears   ago  « hen 
railway   era    began,    I  he    railway    was    i  hicfh     '■ 


upon  as  a  passenger  carrier  and  not  a  freight  carrier. 
This  was  particularly  the  case  in  England  where  rail- 
ways were  built  as  competitors  of  the  stage  coaches  on 
account  of  the  high  speed  of  travel  which  they  made 
possible.  It  was  not  supposed  for  many  years  that  the 
railway  could  possibly  compete  with  the  canal  as  a  means 
of  transporting  heavy  freight. 

The  most  puzzling  question  of  all  is  to  know  what  the 
railways  can  do  to  remedy  the  situation  in  which  they 
find  themselves.  Mr.  Brandeis  apparently  thinks  thai 
the  railways  ought  to  increase  their  passenger  rates  in- 
stead of  their  freight  rates  and  this  position  i.  not  with- 
out reason  where  it  can  he  shown  that  the  freight  busi- 
ness is  yielding  a  fair  profit  and  the  passenger  busines 
is  uuremunerative.  The  practical  difficulty  with  such  a 
solution,  however,  is  that  any  increa  e  in  passenger  fares 
promptly  operates  to  restrict  travel  and  may.  therefore, 
reduce  instead  of  increase  the  net  earnings.  Moreover, 
in  a  good  share  of  the  States  two-cmt-a-mile  laws  stand 
in  the  way  of  any  increase  in  passenger  fares  by  the  rail- 
ways; and  even  though  it  were  proved  beyond  the  shadow 
of  a  doubt  that  it  costs  the  railways  more  than  this 
amount  to  carry  their  passengers,  it  would  still  be  a 
political  impossibility  to  secure  the  repeal  of  these  laws- 
It  may  lie  said  that  the  railways  should  cut  down  expense? 
by  taking  away  some  of  the  luxurious  accessories  in  con- 
nection with  passenger  traffic.  Here  again,  however, 
difficulty  is  met.  The  traveling  public,  having  been  edu- 
cated to  certain  standards  as  representing  what  they  may 
reasonably  expect  in  railway  service,  will  not  put  up  with 

anything   ] n  r  without  raising  a   strong   protest  ;   and 

these  are  times  when  railways  especially  need  to  cultivate 
the  good  will  of  the  public. 

It  becomes  increasingly  evident  that  in  cue  respect,  at 
least,  American  railways  are  suffering  from  their  failure 
to  profit  by  European  railway  experience.  The  one-class 
system  cf  handling  traffic,  universal  on  American  rail- 
ways (if  we  except  the  Pullman  service  and  the  "Jim 
(row"  cars  of  the  South)  is  doubtless  democrat u  ami 
has  also  certain  practical  advantages  in  economic  op<  ra 
tion.  (»n  the  other  hand,  the  European  system  of  taxing 
different  classes  of  travelers  according  to  what  they  an 
willing. to  pay  has  possibilities  which  deserve  the  study  of 
American  managers.  Something  of  a  beginning  has  in- 
i  e "il  been  made  on  some  of  the  trunk  lines  in  this  coun- 
try by  charging  an  extra,  fare  on  the  fast  through  trains. 
It  is  possible  that  by  running  special  low-priced  trains  at 
c  i  i  lain  hours  of  (he  day  to  accommodate  that  class  of  pas- 
sengers to  whom  the  Baving  of  a  few  cents  means  a  grea 
deal  it  would  be  possible  to  make  a  moderate  increase  in 
the  regular  fares  of  passengers  carried  in  first-class 
coaches  by  reason  of  the  belter  accommodation  lbe\ 
would  thereby  secure. 

It  is  understood  thai  any  limitation  in  passenger  -ci- 
vic' will  arouse  more  immediate  and  intense  public  con- 
<    in    than    will    a    similar    limitation    iu    freight    service. 

ise    the    former    is   <l tlj    b  fore   the    mind   and 

eves  of  the  average  citi  en,  whereas  the  latter  affects  his 
pockel  book  onlj  indirsctly,  bul  certainly  every  means 
ought  to  be  adopted  bv  which  the  relation  between  oper- 
ating expenses  and  earnings  in   railwaj   passenger  traffic 

can  be  I  roe  a  normal  basis;  and  all  extrava- 

h  hit  h  have  been  allowed  to 
develop  duri       I  and  w  hich  can  be  cut 

off  should  be. 
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EEc5C:\hci€:    25  ©aft   aim  F^afellac 
IB^aaEdlnEags 

Sir — In  your  issue  of  Apr.  2,  1914.  was  a  brief  note 
about  the  electrically  heated  public  school  building  in 
Rupert,  Idaho.  Your  note  was  in  error  in  stating  that  it 
was  the  first  electrically  heated  public  school,  that  dis- 
tinct inn  belonging  to  a  similar  structure  in  this  town. 
The  Mountain  Home  school  building  has  been  heated  by 
electricity  for  two  years  and  was.  until  the  building  of 
the  Rupert  school,  the  largest  building  in  the  world  so 
heated.  Electricity  is  in  general  use  about  the  building, 
although  the  system  is  not  so  complete  as  that  used  in 
the  new  building  at  Rupert. 

Charles   A.    Hackney, 
Editor,  The  Elmore  Times. 

Mountain  Home.  Idaho.  May  28,  1914. 


Sir — Your  various  recent  articles  on  foreshore  pro- 
tection and  the  destruction  of  shore-protection  structures 
by  bca\y  storms  have  been  read  with  interest.  You  ju- 
diciously attribute  the  wrecking  of  the  Octagon  Hotel 
at  Seabright,  N.  J.,  to  the  fact  that  it  was  only  aboui  50 
ft.  back  from  the  shore  pile  bulkhead,  which  could  not 
stand  the  stress  and  strain  of  heavy  storms  with  their 
tremendous  waves  beating  down.  According  to  Cham- 
berlain and  Salisbury,  Geology,  Vol.  1,  p.  329,  "Winter 
breakers  which  exert  a  pressure  of  3  tons  per  sq.ft.  are 
j'ot  infrequent.  The  average  lone  of  the  waves  on  the 
Atlantic  coasl  of  Britain  lias  been  found  to  be  2086  Hi 
q.ft.  during  the  winter."  Could  any  pile  bulkhead, 
even  with  a  protected  foreshore  in  front  in  the  sea.  ever 
.••laiid  such  a  stress  and  strain  of  heavy  storms?  In  this 
connection  I  would  like  to  call  attention  to  certain  sim- 
ilar conditions  existing  at  Sea  Gate,  on  Coney  Island. 
just  outside  of  New  York  harbor. 

Low  groins  and  pile  bulkheads  extending  from  the 
Sr-a  Gate  bath  house  to  the  boa!  landing  were  completed 
!.  In  1912,  much  damage  was  done  to  both  dur 
ing  the  winter.  In  December,  1913,  and  January,  191  l. 
you  reported  the  damage  done  ai  a  poinl  opposite  the 
lighthouse,  where  two  arches  of  land  have  been  sub- 
prevailing  condil -  at  Sea  Gate  are  as  fol- 
lows : 

1  1  1     in-      lope  "i    1  he     hore   is   relal  i  1  :       teep,   and 

the  line  of  pili    bull  head  if   loi  ated  about  26  ft.  bej I 

the  normal  equinoctial   high  tide  mat  I  . 

Several    hi  r   26    li 

1  pom   the   -bore  bulkhead  ;   thai    1  .   prat  tically  on    Nep 
domain. 

-    built  according  to  the  rules,  ai 

riglil  angle  with  the  !  ■       1 ame  to 

low-v .,  1      1  1    "i )    u  niter,     ome  of   thesi    1  


have  either  seriously  been  damaged  or  even  wrecki 
that  at  least   in  this  particular   instance  their  efriini 
has  not  been  proved. 

Low   groins   have   given    satisfactory   results   at  H 
European  coast   resorts  of   the   Atlantic   Ocean  whlij 
"gentle   slope"    prevails,   but    unfortunately   the   slo 
Sea   Gate.    Seabright,   and   many   other   coast    resoi 
the  United   States  is,  I   believe,  too  steep  to  inste 
good  working  of  low  groins;  or  at  least  at  Sea  Gate! 
do  not  appear  to  cheek  the  lateral  and  litoral  strong 
rents  and  those  of  ebb  and  flood  tide  so  as  to  indui 
undercurrents    to    work    up    material   toward    the   - 
In  fact,  at  the  end  of  the  stormy  season,  they  a 
ing  several   feet  above   the   sand,   considerably   moi  1 
one  side  than  on  the  other,  and,  since  these  groins-Mil 
the  pile  bulkhead  were  completed,  the  sand  aecumifes 
at  the  point  of  the  island  where  the  boat  landing  ne« 
tates  periodical  dredgings  for  the  Sea  Gate  boat. 

(4)      The  pile  bulkhead  and  the  low  groins  were 
aged  more  or  less  every  year  during  the  stormy  se; 
In  January,  1914  they  were  wrecked.  Under  these  ciri 
statues,  I  question  the  advisability  of  building  up 
again  the  low  groins  and  pile  bulkheads. 

In  my  opinion,  the  slope  of  the  beach  is  so  steep  tf 
interferes    with    the    efficiency    of    the    low    groins, 
the  bulkhead  being  about  25  ft.  beyond  the  highest! 
trial    tidewater    mark,   some   other   method    of   prote'j. 
should   be   resorted   to,    in   order   to  cheek  the  encri 
ment  of  the  ocean. 

Charles  M  ai.vii.w 

1073  E.  Davis  St..  Portland.  Ore. 


aonaall    Dipedlgi.p 
©  Hew  ^en^mey  Sadie  oil 
ftlh©  IL<o>w©ir  Ifil^idlsoini  Stiver 

Sir — The  difficulty  experienced  in  docking  and  ami  I 
ing   the   S.S.    "Yaterland"   on    her    maiden    trip   to 
York  Harbor  has  emphasized  the  necessity  for  additi 
dredging    to    remove   the  shoal    which   now    exists  onl 
\evv  Jersey  side  of   the    Hudson    River   below    the  Bt< 
ship    terminals    of    the    Hamburg-American    Line. 
North  German   Llovd,  and  the  Holland-America  Linn 
Hoboken. 

With  the  increasing  depth  of  the  large  steamships  in 
ami  more  (hey  have  Keen  compelled   to  use  I  be  deep  H 
on  the   N'ew  York  side  of  the  Hudson,  and   instead  Of  I 
ing  an  available  width  of  river  of  :!5<HI  ft.  ill   whii  ll  to 
proach    the    principal    steamship    terminals,    both   on 
\'o\v    York   and    New    Jcrsc\    sides,   the   width    1- 
.il    some   points   to   not    more   than    17(H)    ft.   on   aci  OUU 
in       hoal   on    the    N'ew   Jersey    side   opposite    Lower  Mb 
hi  Han. 

This,    for   ships   docking    on    ihe    N'ew     York    1  ide,   11 
to   the  difficulties   and   dangers   of   maneuvci'inj 
1,-nlv   when  unloading  on  a  strong  ebb  I  ide:  the\  will  t   ' 
drift     down    the    river    while    heina     turned    and    I11U   ' 
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m  tin'   New  York  side  to  prevent  their  being  car- 
>y  the  current  on  to  the  shoal   on  the  Xew  Jersey 


■  ships  docking-  in  Hoboken  experience  greater  dif - 
•  than  those  docking  in  Xew  York,  particularly 
approaching  their  piers  on  an  ebb  tide.  The  shoal 
it  is  directly  downstream  from  their  piers  and  ex- 
far  out  into  the  river  so  that  the  ships  must  ap- 
:i  in  the  channel  on  the  Xew  York  side  until  almost 
ite  the  piers  and  then  turn,  and  great  skill  must  be 
sed    lest   the   ebb  tide   carry   the  ships   against   the 

■  with  undue  force  which  might  inflict  damage  to  the 
ejas  well  as  to  the  ships. 

e  Federal  authorities  on  recommendation  of  the 
York  Harbor  Line  Board  in  1913,  appropriated 
00  to  remove  the  shoal  from  in  front  of  the  Xew 
steamship  terminals,  and  this  work  was  carried 
i  time  to  permit   the   S.S.  "Imperator"  to  dock  in 

of  water  on  her  maiden  trip. 

:■  dredging  done  at  this  time  was  mostly  directly 
ore  of  the  steamship  terminals,  although  an  ap- 
h  downstream  was  provided  mi  an  angle  of  aboui 
vith  the  river,  from  the  southerly  pier  of  the  Ham- 
American  Line.  There  remains  of  the  original  ap- 
■iation  of  $52,600  an  unexpended  balance  of  about 
00. 

is  probably  a  fact  that  the  docking  of  the  S.  S. 
erland"  on  Hay  21.  1914,  was  interfered  with  by  a 

craft  near  her  pier,  but  if  she  could  have  ap- 
hed  her  pier  closer  to  the   Xew  Jersey  side    (there 

at  the  time  a  strong  ebb  tide)    so  that   when  she 

opposite  her  pier  she  would  have  been  headed  more 

y  upstream,  she  would  have  been  less  likely  to  have 

-  i    position   in   avoiding  the   interfering  craft.      As 

s,  and  as  noted  in  Exgixeeiuxg  \'i:ws.  May  28,  she 

mpelled  to  maneuver  for  nearly  four  hours,  many 

■    dangerously    near    the    shoal    water    on    the    Xew 

'i|-y  side,   and    pretty   thoroughly   disorganized   harbor 

.     This  shoal   water  was  probably  responsible  to  a 

■  derable  extent  for  the  trouble  experienced  when  this 

her  dock  on  May  2(1,  as  also  noted  in  your  issue 
18.     An  ebb  tide  was  running,  anil  it  was  neces- 
er  rapidly  to  back  out  into  the  deep  water  on 
New    York    shore,    while    being    straightened    down- 
in  in  order  to  avoid   the  shoal   mi  the  Xew  Jersey 

New  Jersey  Harbor  Commission   and   the  officers 

Hamburg-American    Line    have   urged    upon    the 

d  authorities  the  necessity  of  extending  the    10-fl. 

ivater  in  (lie  river  farther  downstream,  to  niak  • 

pproacli  to  the  steamship  terminals  in  Hoboken. 

rliate  relief  an  amendment   to  the  Rivers  and 

Bill,  w  Inch  is  about  (o  be  reported,  will  be  intro- 

lie  Senate  permitting  the   unexpended  balance 

£20,000,  referred   to  above,  to  be  u>n]   for  this 

\   project    for   removing    tin;   shoal   to  a   depth 

in    front    of   the    New  Jersey   pierhead    line   in 

and  Hoboken  has  been  approved  and  money 

•  innate, 1.  but    in  such  a  river  as  the   Lower  Hudson, 

■.in-  probably  n  greater  tonnage  Mian  any  other  river 

I  le  world,  and  carrying  the  fine-t   and  largest  steam- 

I  B  of  all  (be  great  companies  in  the  transatlantic  trade, 

ild   be   ample   depth    over   its   entire    width   to 

mmodatc  anv  ship  coming  to  this  harbor. 


For  many  years  there  has  been  a  demand  on  the  Fed- 
eral government  for  the  removal  of  this  shoal,  but  with 
the  exception  of  the  recent  appropriation  for  dredging 
out  shore  of  the  steamship  terminals  in  Hoboken.  there 
does  not  appear  to  have  been  expended  in  dredging  by 
the  Federal  government,  more  than   $25,000  altogethei 

The  necessity  for  the  regulations  of  harbor  traffic  to 
such  an  extent  as  to  prevent  undue  interference  with  the 
docking  of  the  larger  ships  has  been  recognized  by  the 
Federal  authorities,  and  legislation  to  permit  this  has 
been  applied  for. 

B.  F.  Cresson,  Jr., 
Chief   Engineer,   Xew  Jersey  Harbor  Commission. 

75  Montgomery  St.,  Jersey  City,  X.  J., 
June  8,  1914. 


?s  fis5©®^  ErmgpinieeffiffiYgf 


Syracuse  University— The  Board  of  Trustees  of  The 

Xew  York  State  College  of  Forestry  have  just  announced 
plans  for  the  establishment  of  a  course  in  paper  and  pulp 
making.  There  are  18  paper  mills  within  20  miles  of 
Syracuse  and  the  Oswego  and  Black  River  districts  are 
easily  accessible  so  that  practical  demonstration  can  eas- 
ily be  secured.  Also,  the  pulp  timber  areas  of  the  Adi- 
londacks  are  within  a  few  hours'  ride. 

The  proposed  course  covers  three  lines  of  study:  (1) 
mechanical;  (2)  chemical;  (3)  forestry.  The  paper- 
making  machinery  is  heavy,  expensive  and  special:  men 
versed  in  mechanical  engineering  as  well  as  forestry  ami 
paper  making  are  reported  needed  for  this  side  of  the  in- 
dustry. 

Harvard  University — The  Graduate  School  of  Busi- 
ness Administration  during  the  past  year  has  conducted 

a  tentative  course  in  fire-protection.  The  objects  have 
been  officially  stated  as  below 

(1)  To  give  the  student  the  fundamental   features  of  con- 
struction,   protection    and    fire-prevention    equipment,    and    of 
the    materials   and    processes   that    constitute    hazards,    and    the 
proper    treatment    of    same    to    enable    him    to    become 
insurance  engineer  or  insurance   rate  maker. 

(2)  To  furnish  men  who  may  become  the  owners  or  man- 
agers of  buildings  or  business  plants  with  such  a  knowledge 
of  the  fire  hazard  as  shall  enable  them  to  intelligently  safe- 
guard their  property,  and  to  work  out  such  conditions  of  i  on- 
struction    equipment   and    process  as  will    result   in   a    lessening 

i  I  Hi'  liability  to  fire,  and  a  consequent  reduction  in  ra  I  •■  of 
fire   insurance. 

(3)  To  give  such  a  knowledge  of  what  may  be  done  by 
way  of  lessening  the  liability  to  Ure,  and  effect  such  a  saving 

in  the  .est  of  insurance  as  Mill  .liable  the  studciM,  should 
ho  Income  a  fire-insurance  broker  or  agent,  to  advise  nis 
customers  with  intelligence  <>n  those  points  thai  make  for 
tie-  safeguarding  of  their  property  and  the  reduction  of  their 
outlay   for   fire-insurance   protection. 

Special  lectures  wire  delivered  by  about  a  dozen  Gre- 
preventimi  engineers,  between  Jan.  28,  and  Apr.  1.  Tn 
April,  the  students  visited  the  laboratory  of  the  Under- 
<  riters1  Bureau  of  New  England  mi  six  days  where  testa 

•J  sprinkler  beads,  nil  Hash  points,  valve  adjustment, 
hydrant  flow,  etc.  were  demonstrated.  In  May.  the  men 
"■ere  given  Ave  field  days  with  the  Bureau's  inspectors 
I'm'  the  study  of  selected  insured  properties  (mercantile. 
manufacturing  and  public-utility).  Four  days  will  be 
spent  with  inspectors  <>(  the  Boston  Heard  of  Under- 
writers in  annual  surve}  ing  ami  scheduling  of  rati 
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ps3®^©sim©!ra&  WcdstIKl  ana  EMnEa©n@§ 
Hew    ©irgfgiiraiizsa&licDira* 

Investigation  shows  that  the  people  of  Illinois  are 
spending  on  country  roads  approximately  $7,000,000  an- 
nually, probably  not  less  than  $50,000,000  in  the  last  ten 
years.  And  yet  with  all  this  expenditure  less  than  10% 
of  our  roads  are  improved  with  gravel,  macadam,  con- 
crete and  brick,  and  probably  less  than  30%  additional 
are  thoroughly  dragged.  Without  doubt  40  to  50%  of 
the  money  has  been  expended  in  temporary  work  that  ha*1 
brought  no  lasting  benefit. 

It  is  estimated  that  about  $2,500,000  annually  has 
been  paid  for  the  construction  of  bridges  and  culverts. 
Many  of  the  bridges  were  built  of  steel  when  concrete 
could  have  been  used  with  but  very  little,  if  any,  addi- 
tional cost. 

Not  less  than  $2,000,000  to  $2,500,000  annually  has 
been  expended  on  our  earth  roads.  Some  part  of  this 
has  been  used  in  reducing  grades  and  is  along  permanent 
lines,  also  a  part  has  been  used  for  dragging;  but  when 
we  consider  that  so  small  a  percentage  of  our  roads  have 
been  well  dragged  and  that  $20  per  mile  annually  is 
ample  to  keep  a  road  well  dragged,  it  must  be  acknowl- 
edged that  much  of  this  $2,000,000  to  $2,500,000  has 
been  expended  in  work  that  failed  to  give  value  received 
to  the  public. 

Much  money  has  been  paid  out  annually  for  tools  and 
machinery,  averaging  probably  not  less  than  $500,000. 
Fart  of  this  machinery  has  proven  efficient  and  has  been 
bought  at  reasonable  prices,  while  a  considerable  part  has 
been  found  totally  unadapted  to  the  work  for  which  in- 
tended, and  another  part  purchased  entirely  too  high. 

The  cause  for  this  situation  lies  primarily  with  the 
people  wlio,  up  to  the  time  of  the  last  legislature,  had 
been  content  to  continue  the  old  system,  giving  the  high- 
way commissioners  no  technical  or  engineering  assistance 
and  leaving  them  to  depend  upon  the  advice  of  the  sales- 
tran,  who  was  interested  in  selling  his  particular  line  of 
machinery,  culvert  pipe  or  bridges.  The  people  have  now 
come  to  realize  that  bridge  building  and  road  building, 
whether  it  be  in  the  construction  of  a  hard  surfaced  road 
or  a  properly  drained  earth  road,  requires  men  of  train- 
in-  and  experience;  further,  thai  we  cannot  have  effective 
work  without  a  definite  plan  and  authority  to  carry  it  out. 

Accordingly  the  Tice  law  (passed  in  1913)  provided 
I,,,  the  appointment  by  the  Board  of  Supervisors  of  a 
County  Superintendent  of  Highways,  a  part  of  whose 
fluty  it  is  to  advise  and  assist  the  Township  Highway 
Commissioner  in  carrying  on  hi-  work,  lie  has  the  ap- 
proval of  all  contracts  made  by  the  highway  Commis- 
ioriei    in  |  Ki  eSE  of  $200   which  carries   with    it   the  Buper- 

>isi .1'  the  work  for  which  the  iiioncv  ie  expended.     If 

■„  bridge  is  to  be  built  lor  which  the  county  pays  any  pari 

0f  the  co  i,  lie-  Country  Superintendent  of  Highways  pre- 

plai      .mil  specifications  under  the  approval  of 

tin'  state  Highway  Commis  ion.     If  a   bridge  is  to  be 

,  .,n   trUCted   at    tin    i     pen  e  of  the  township  ah ami   the 

, ,,  i  .  00,  it   inn  i  be  of  such  type  and  specifi- 

catione  a    will  meei  with  hie  approval  and  he  musi  Buper- 
he  con  trucl  ion. 


The  County  Superintendent  should  he  called  upi 
the  Highway  Commissioner  to  make  surveys  for  all  dH 
age   work,   including   the   proper   level    for   culverts^ 
should   also   furnish    specifications   for,   and   assumMi 
supervision  of  culverts.     In  the  purchase  of  machiK 
bis  advice  should  be  valuable  both  as  to  efficiency  andE 
It  is  made  his  duty  to  make  surveys,  plan.*  and  spil 
cations  for  any  road  improvement  carried  on   uncle tl 
hard   roads   section   of   the   law.      Beyond   these  8pL 
duties  he  is  subject  to  the  call  of  either  the  Highway  m 
missioner  or  the  countv  hoard  for  anv  assistance. 


sag 


i.    in  "Illlnoli    Me  hwa:  s"  for  Mi 

I  bull    M  ii"  State  Hlgrhwa     I  ■  partmpnt, 

:;    i ,    i:  I     he  111 i  Highway  <  !omml«»lon. 


et< 


The  following  particulars  of  the  waterproofing 
circular  concrete  reservoir  will  interest  many  engiiW 
The  reservoir  is  142  ft.  in  diameter.  :S2  ft.  deep  at  the/4 
and  37  ft.  deep  at  the  center.  About  66%  of  its  hi 
is  above  ground.  The  engineer  recommended  the  I 
forms  built  up  as  the  work  progressed,  so  that  the! 
erete  could  he  thoroughly  spaded,  but  as  the  conti[tr 
was  under  bond  to  make  the  reservoir  water-tight'fl 
engineer  did  not  have  authority  to  control  all  the  ira 
ods  of  construction.  The  forms  were  built  to  aboutia 
the  height  before  concreting  was  commenced,  and[ei 
then  extended  to  full  height  while  the  concrete  was  Id 
poured.  The  concrete  was  delivered  in  place  by  spoi  I 
the  contractor  relying  on  the  wetness  of  the  mixtn  I 
get  a  dense  and  water-tight  concrete.  The  pouring.j 
started,  was  continued  day  and  night  until  com] 
To  increase  the  density,  a  waterproofing  compoun 
mixed  in  the  concrete,  but  this  did  not  work  well  i 
the  conditions,  and  when  the  concrete  was  spouted 
place,  it  caused  a  foam  or  lather  which  rose  to  th< 
face  in  the  forms.  Large  lumps  of  this  were  found 
taining  no  sand  or  stone. 

When  the  forms  were  stripped,  it  was  found  thai 
lather  had  resulted  in  streaks  and  spots  of  a  spong) 
stance,  some  of  these  being  of  considerable  size, 
contractor  (who  was  thoroughly  conscientious  ami 
done  his  misguided  best  to  secure  good  results)  proc* 
to  dig  out  the  soft  spots  and  to  replace  the  spong\ 
terial  with  concrete.  The  subsequent  leakage  tin 
the  walls  was  not  very  great,  hut  leakage  through  < 
live  concrete  in  the  bottom  caused  some  anxiety,  as 
to  affect   the  Foundations. 

To  make  the  reservoir  water-tight,  a  coal-tar  pitch 
in-  on  the  original  concrete  was  proposed  by  the 
tractor.  This  was  not  accepted,  however,  as  it 
thought  that  it  would  not  he  permanent  and  was  81 
be  injured  by  periodical  cleaning  of  the  reservoir 
wire  brushes  for  the  removal  of  algae. 

The  plan  finally  decided  upon  was  to  cover  the 
and  sides  of  the  reservoir  with  a  membrane  of  fell 
hot  mixture  of  coal-tar  pitch  and  asphalt,  and  tin 
cover  this  with  a  I-  or  li-in.  protective  lining  oi 
forced  concrete.  This  work  has  now  been  earriei 
successfully.  Two  very  small  leaks  showed  at  first 
at  a  ladder  holt  ami  one  where  the  overflow  pipe  1 
through  the  wall.  The  first  leak  has  entirely  disappc 
and  the  leakage  alone  the  overflow  pipe  has  dimiu 
to  only  about  three  or  four  drops  per  minute  \ 
i,  ervoir  appears  lo  be  otherwise  absolutely  water 
i|   has  been  accepted   by  the  municipal  authorities. 


: 
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Tie  Ctunmsi2adl  Oir&er  ""Aqj^slftsiiniasi89 

lie  teamship  "Aquitania"  of  the  Cunard  line,  which 
i<  with  the  "Imperator"  as  the  second  largest  vessel 

t>  world,  reached  Xew  York  on  her  maiden  voyage  on 
J  5.  The  initial  arrival  within  a  month  of  two  such 
Jiiious  steamers  as  the  "Yaterland,"*  the  largest  in  the 
-J  I.  and  the  "Aquitania"  draws  attention  anew  to  the 

uinence  of  Xew  York  City  as  a  world  port  and  to 
Ijxtreme  conditions  which  such  ships  impose  on  the 

jn  and  construction  of  the  harbor. 

ie  "Aquitania"  was  built  by  the  C'unard   Steamship 

to  supplement  the  express  service  of  the  "Lusitania" 
i  the  "Mauretania,"  which  at  the  time  of  their  con- 
j  tion  in  1907  were  the  largest  ships  in  the  world  and 

h  still  hold  the  palm  for  speed  in  the  transatlantic 

ge.  The  newer  and  larger  vessel,  however,  was  not 
rned  to  make  the  speed  of  the  older  ones  and  did  not 
a  government  subsidy.  It  is.  however,  considerably 
?r  than  either  of  its  companions.  The  "Lusitania" 
instance  is  arranged  for  a  total  population  of  3000, 
reas  the  "Aquitania,"  some  115  ft.  longer,  will  take 

of  a  population  of  4200. 

lie  "Lusitania"  and  "Mauretania"  were  subsidized  by 
government  on  the  condition  that  they  could   main 

a  minimum  average  ocean  speed  of  241/-.  knots  in 
■  rate  weather,  which  speed  they  have  consistently 
ntained,    and    during  good   weather   both   have   beer. 

to  maintain  a  speed  of  26  knots.  The  "'Aquitania," 
he  other  hand,  is  designed  for  an  ocean  speed  of  23 
ts.  which  will  enable  her  to  cross  in  five  and  one-half 
-.  Her  trial-trip  speed  was  24  knots.  The  effect  of 
difference  of  speed  upon  the  engine  requirements  is 
jested  by  the  fact  that  while  the  26  knots  of  the  "Lus- 
ia"  required  158,350  sq.ft.  of  heating  surface  in  the 

rs,  the  24  knots  of  the  larger  "Aquitania"  only  re- 
,.  138,595  sq.ft.  and  the  weight  of  the  machinery  is 
I   less  in  the  larger  vessel. 

Y  give  herewith  a  table  taken  from  London  Engineer- 
of  May  15,  101  I.  showing  the  dimensions  of  the  larg- 
-hip-  in  the  world,  all  of  which  ply  the  transatlantic 
•  •  between  Europe  and  Xew  York.  Some  few  dimen- 
s  are  missing,  notably  the  draft  of  the  "Yaterland" 

Th.-  "Yaterland"   berthed   fur  the   first  time  May  14. 


but  the  figures  are  sufficiently  complete  to  show  for  what 
sizes  the  modern  ports  have  to  be  designed.  While  it  is 
quite  probable  that  only  Xew  York  in  this  country  will 
Lave  to  provide  accommodations  for  such  vessels,  it  is 
nevertheless  a  fact  that  numerous  other  ports  in  design- 
ing for  the  far  future  will  arrange  their  dimensions  to 
suit  the  possible  future  as  expressed  by  the  figures  given 
in  the  table. 

Accompanying  the  table  there  are  some  interesting 
facts  given  in  the  article  in  our  English  contemporary 
which  are  abstracted  below. 

There  are  always  difficulties  in  making  comparisons  of 
steamships  because  the  length  overall  may  be  influenced  by 
features  which  are  scarcely  essential  to  the  structure  of  the 
ship,  while  the  length  between  perpendiculars  is  more  or  less 
arbitrarily  fixed,  as  the  perpendicular  point  may  vary  with 
the  idiosyncrasy  of  the  designer.  Again,  as  regards  gloss 
tonnage,  this  may  be  affected  by  the  coefficient  of  fineness  of 
the  ship.  As  regards  displacement  tonnage  the  question  to 
be  determined  is  as  to  whether  the  draft  to  be  taken  into  ac- 
count is  in  the  loaded  or  unloaded  condition  or  the  mean 
draft  on  the  voyage,  or  the  draft  at  the  beginning  or  end  of 
the  voyage.  These  limitations  should  be  carefully  borne  in 
mind  in  any  comparison  that  may  be  made  of  the  dimensions 
as  set  out   in  tabular  form. 

It  will  be  seen  that  the  "Aquitania"  has  a  length  overall — 
and  in  this  no  excrescences  are  included — of  901  ft.  6  in.  The 
"Britannic"  (which  was  launched  on  Feb.  26)  is  S82  ft.  9  in.; 
the  "Imperator"  is  905  ft.:  the  "Vaterland"  is  927  ft.  6  in.  The 
gross  tonnage  of  the  "Aquitania"  is  47,000  tons:  of  the 
"Britannic,"  48.000;  of  the  "Imperator."  52.117,  and  of  the 
"Vaterland."  53,500.  The  German  ships  are  obviously  intended 
to  be  faster  as  the  machinery  is  of  much  greater  power.  Thus 
while  the  "Aquitania"  has  a  designed  power  of  60.000  shaft- 
hp.  and  the  "Britannic"  of  50,000  hp..  the  "Imperator"  has  to 
develop  76,270  hp.,  and  the  "Vaterland"  a  still  greater  amount. 

The  "Aquitania"  is  on  what  may  be  termed  the  triple- 
expansion  system,  namely,  three  turbines  in  series.  The 
high-pressure  turbine  exhausting  into  the  intermediate  high- 
pressure  turbine,  which  latter  passes  steam  to  the  two  low- 
pressure  turbines  mounted  on  the  inboard  shaft,  while  on  the 
wing  shaft  there  are  high-pressure  astern  turbines  and  on 
the  inboard  shaft  low-pressure  astern  turbines  each  of  great 
power. 

The  hull  of  the  "Aquitania"  is  divided  into  S4  compart- 
ments in  addition  to  the  41  embraced  in  the  double  bottom, 
which  extends  right  fore  and  aft.  There  are  16  transverse 
bulkheads,  most  of  which  extend  to  19  ft.  above  the  load 
water-line,  and  a  few  others  to  9  ft.  above  the  load  water- 
line.  There  is  a  fore-and-aft  bulkhead  on  each  side  of  the 
space  occupied  by  the  boilers,  so  that  in  this  part  there  is 
practically  a  ship  within   a  ship. 

The  "Aquitania's"  maiden  trip  was  made  in  5  days, 
17  hr.,  43  min..  at  an  average  speed  of  23.1  knots.  In 
marked  contrast  to  the  4  hr.  required  to  dock  the  "Yater- 
land." the  "Aquitania"  was  docked   in  21   min. 


TABLE  SHOWING    DIMENSIONS  OF  LARGEST  TRANSLANTIC  STEAMSHIPS 
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By  L.  S.  Stiles! 

A  gas  holder  251  ft.  in  diameter  and  275  ft.  high,  with 
a  capacity  for  10,000,000  cn.ft.  of  illuminating  gas,  was 
completed  in  1910  for  the  Newtown  Gas  Co.,  Borough  of 
Queens,  New  York  City.  This  is  claimed  to  be  the  largest 
steel-tank  holder  in  the  world.  A  modern  gas-pumping 
station  equipped  with  gas  engines  and  a  steam  boiler  for 
heating  the  seal  water  of  the  tank,  was  also  erected  al  the 
site. 

The  finding  of  suitable  ground  for  the  erection  of  a 
large  gas  holder  is  not  always  a  simple  proposition.  For 


* 


Tlii'  site  selected  for  the  Newtown  Gas  Co.'a 
fulfills  all  these  conditions  very  well;  and  the  are 
the  property,  about  5  acres,  is  sufficient  for  the  erec 
of  any  auxiliaries  required.  Test  borings  showed  gi 
compact,  gravelly  soil,  well  suited  for  a  foundation,  w 
out  any  necessity  for  piling. 

Description  of  the  Holder 

The  holder  consists  of  a  reinforced-concrete  four 
tion  and  base,  a  large  water  tank,  a  steel  superstruct 
five  moving  telescopic  sections  or  lifts,  and  three  4: 
pipe  connections. 

The  holder  will  never  be  filled  to  much  more  1 
95%  of  its  capacity,  to  allow  room  for  the  gas  to 
panel  under  the  influence  of  the  temperature,  and  to 


the  holder  under  consideration  a   plot   of  ground  about 

!58   ft.   is  required.      Furthermore,  the  ground   se- 

'  should  be  al  a  comparatively  low  elevation,  so  that 

as  little  of  an  eyesore  as  possible,  and  so 

i fectivi   pn     tire  may  be  maintained.  Pres- 

clitioi     are  j u si  the  reverse  with  a  gas  tank  from 
tho  "  affect  ing  the  plai  ing  of  a  water  town'. 

The  location  of  a  large  holder  must  be  convenienl  to  a 
railroad  spur  or  a  do       oi  al   li  a  <   musl   be  ea  ilj   a<  1 1 
to  one  of  these  point  -   I  \    m  am  of  a  good   w  b i 

Toad.        I     ■  ill     of    sin  h    a     holder    

iboul     5900    tons    of    b!  ructur- 
erial    plus   the   n  n  t  ructii  n   ou1  til    and    the   ma- 
il in  Hi"  foundation.    The  f  teel  im  ludi      teel 
hich    upport  tho 
.  inli  i  and  o 


papei    i" 
i  i 
or,  B     >ok1     •   I 
v. 


i  rori 


■     l:,.,.i|   lyn 
,    ,  ,.;   Kent 


veiil    the   Imlder  seals    from    blowing.     On   a   warm   d;n 
actually  happens  that  the  expansion   taking  place  in   i 
holder  more  than  balances  certain  gas  consumptions,  i 
l,'i  i\  roiai  n-( 'o\i  i;rn:        Mask  —  The        excavatp 

amounted  to  30,000  cu.yd.     The  c rete  foundation! 

1  l/2  ft.  thick  in  the  center  and  3  ft.  9  in.  al  the  rim.    T< 
laiter  thickness  extends   in    15   I'l.  l!   in.    from   the  edgeB 
the    foundation,    and     is    reinforced    with     ~s-in.    sqii 
bi.rs    placed    radially.       The     foundation    contains    objt 

i u.yd.  of  concrete. 

Watki:  Tank  The  necessity  f..r  a  water  tank  in  ey 
ncction  wilb  a  gas  holder  arises  from  the  fact  that  j» 
miter  lift,  or  the  first  moving  seel  ion  (from  the  bottori, 
I  ,  j<  el  lip  and  dou  n  10  ft.  or  more,  whereas  the  lowl 
unit  of  the  holder     the  lank     must  he  slalioniiry.    1* 

lowi    i   i in-    eetion  musl  al  all  points  of  its  travel  <> 

oilo    the   water  contained    in    the   lowest    unit;  an    iinin 

si f  its  bottom  edge  of  1  I  to   15  in.  is  required  if  '' 

holder  i     fully  inflated,  to  avoid  escape  of  gas.     This  fj 


J.e  11.  WW 
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-  a  column  of  water  in  the  tank  about  40  ft. 
■  which  however,  could  be  formed  by  constructing 
,o  er  tank  inside  the  outer  one.  with  a  spare  of  about 
-between  the  two:  this  space  being  filled  with  water. 
rt  he  inside  tank  empty.     Of  course  this  inner  tank 

S/ofThe  tank  is  about  1T,000,000  gal.  Three 
:  were  required  to  fill  the  tank,  with  a  6-m.  inlet. 
I  alue  of  the  water  contained  is  over  $2000. 
Is  Tuik  vvd  Framework— The  holder  proper  is 
Iructed  entirely  of  steel.  The  thickest  plates  in  the 
dl  of  the  tank  at  the  bottom,  are  2T>S  m.  thick,     the 


rivets  in  the  bottom  rims  of  the  tank  are  1%  m.  m  diam- 
eter; the  longest  ones  are  8%  in.  long.  There  are  j.mO 
of  these  1-4-in.  rivets,  and  over  six  thousand  1%-m.  riv- 
ets. There  are  over  two  million  rivets  of  varying  sizes  in 
the  entire  holder. 

In  order  to  allay  all  apprehension  -as  to  the  strength 
developed  by  the  riveted  joints  in  the  tank  plating,  spe- 
cial tests  were  undertaken  on  an  experimental  butt  joint 
with  inside  and  outside  butt  plates  and  three  1%-m. 
rivets  Our  conclusions  were  that  the  strength  of  these 
joints'  properly  designed,  is  not  less  than  the  strength  oi 
its  elements  and  further  that  the  frictional  grip  in  such 


Fig.  3.     Riveting  the  Bottom  Plates  on  the  Newtown  Gas  Holder 


Fia    i. 


Lowering  the  Bottom  by  Concerted  Movements 
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a  jniiit  is  so  great  that  within  the  limits  of  the  working 
stresses  there  is  neither  shear  in  the  rivets  nor  bearing 
.stress  against  the  shank. 

All  the  steel  was  tested  at  the  mills  and  the  shops,  and 
inspected  during  erection;  and  all  the  cement  used  in  the 
foundation  was  tested  and  inspected. 

The  extreme  thickness  of  the  lower  tank  plates  indi- 


swaying  and  possible  careening  of  the  bottom.  There 
some  I  xi)  jacks  in  all  and  each  one  is  served  by  one: 
All  jacks  are  operated  in  unison  to  the  stroke  of  a  gi 
and  the  bottom  is  first  raised  clear  of  the  supports  wh 
are  then  removed,  and  then  it  is  lowered  down  to 
undation.  The  hand  holes  are  afterwards  covered  \\ 
lted  plates  after  the  jacks  are  withdrawn. 


Fig.  5.     Erection  Travelers  in   Place 

(The  two  travelers  are  pivoted  at  the  center  of  the  tank 
and  move  on  a  circular  one-rail  track  inside  the  holder.  They 
place  the  steel  and  carry  the  150-ton  pneumatic  riveter  shown 
in    Fig:.    6.) 

cates  that  the  limit  in  the  design  of  steel  holder  tanks  is 
rapidly  being  approached. 

I   0     STRUCTION  OF  THE  STEEL  BOTTOM — After  the  con- 

(  rete  ba  e  of  the  holder  was  built,  the  bottom  of  the  tank 
was  constructed  about  :}  ft.  above  it.  thus  allowing  mom 
underneath  to  hold  the  rivet  heads,  etc.  The  bottom 
was  temporarily  supported  in  this  position  by  wooden 
struts  consisting  of  two  hoards  each  about  :!  ft.  long, 
nailed  together  at  right  angles,  set  with  a  level  as  re- 
quired, and  properly  squared  on  top.  A  network  of 
pipes  was  laid  for  compres  ed-air  riveting. 

The  bottom  is  constructed  of  %-in.  and  %-in.  plates, 
the  outer  rim.  8  ft.  wide,  being  :,s  in.  thick.  The  bottom 
weighs  aboui  100  tons  complete.  Aiter  the  riveting  was 
liu  lied,  the  bottom  was  calked  and  tested  for  water- 
tight s,  and  everything  being  found  statisfactory  was 
lowered  to  its  final  resting  place  on  the  foundation  which 
was  firsl  covered  with  2  in.  of  dry  groul  (one  part  ce- 
ment, two  part  and  i.  This  dry  groul  conforms  to  the 
in-  M  n<  of  the  plating  and  causes  an  even  distribu- 
tion of  pressure.  Any  sweating  of  the  metal  or  small 
leaks  caused  bj  lowering  sei  the  grout;  the  leaks  are 
■i  and   the   metal   is  protected  against    rust, 

A  few  words  on  the  method  of  lowering:  equally  spaced 

holes  are  provided   in  the  plating  and  after  the  bottom 

mpleted  and  tested,  screw-  jacks  are  inserted  in  the 

ind  bn     ;ht  to  res!  on  the  concrete  foundat  ion.  The 

mm    ol   i  '••■    jacl     an    aboui  3  ft.  above  the  plating  and 

ided  wiih  two  bar-  which  run  in  a  direction 

slanting  to  the  plating  arid  are  helled  to  lug£  on  the    ame, 

ach    mil   arc   In   a    mtI  ical    pit and   I  he 

ICCI         iV!      j:e   I        ;i  re    I  i|  |  I  o  ,  |    llll   '    In    e;iell    el  her,    t'l 

rad)   the  bottom  while  it  is  being  lowered,  and  prevent 


Fio.  G.     The  150-Ton  Riveter  Workum 
Inside  Section 


After  the  bottom    is   lowered    into   place,   the   wot 
building  up  the  tank  sides  and  the  five  lifts  is  stnrtc 
rapid  succession.    The  frame  is  first  carried  up  to  its  I 
height  and  the  the  sections  are  built   up  simultaiieou 
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larried  on  dav  and 


liossible  the  construction  work  wa 
[it. 

'he  inside  section  is  provided  with  a  crowned  top  con- 

licted  on  a   permanent   wooden   frame   which   remains 

in  the  water  of  the  tank  after  it  is  filled,  and 

es  to  receive  and  support  the  crown  any  time  that  the 

|ler  is  required  to  be  lauded. 

j'lvo  flat-bottom  boats  were  placed  on  this  lake  before 
I  crown  plating  is  finished  and  are  kept  there  perman- 
Jly.  A  manhole  is  provided  in  the  crown. 
Alien  the  holder  is  complete,  it  is  inflated  with  air  and 
final  inspection  begins.  The  manhole  cover  on  the 
is  taken   off  and  a   man   with   a   lantern   is   lowered 


top  of  the  lift.  The  rollers  press  against  the  flanges  of  a 
0-in.  I-beam  (Detail  IS,  Fig.  :»).  which  forms  the  guide 
post  and  keep  the  lift  from  revolving  around  its  vertical 
axis.  These  are  called  tangential  rollers.  A  third  roller 
with  a  horizontal  axis,  projects  out  from  the  lift  at 
the  same  place  and  presses  against  the  web  of  the  9-in. 
I-beam.  This  is  the  radial  roller  and  prevents  the  lift 
from  swaying.  Of  course,  when  the  holder  is  inflated,  it 
is  also  necessary  to  guide  the  bottom  edge,  and  for  this 
purpose  a  fourth  roller  (Detail  (',  Fig.  9)  is  provided  at 
the  bottom  of  the  lift,  of  a  type  similar  to  the  radial  roller 
jiist  described.  It  presses  against  a  6-in.  channel  bar  se- 
cured   to  the  inside  of  the   lift. 


Fig. 


8.       ONE    OF    THF    TlTTJFF    4?-Ix.     PlP 

Connections 


nfbugh  the  outrushing  air  into  the  holder,  in  order  to 
Bsi    the   interior   rollers.     Any   leaky   seams  or   rivets 
rl  and  then  the  holder  i-  painted.     The  first  coat 
applied  during  the  inflation  of  the  holder. 
I  '     tank  is  surrounded  by  a  concrete  wall  whose  out- 
coated  with  two  coats  of  roofing  pitch  as  an  e::tra 
recaution   to  preserve  the  steel   from  rusting  when   the 
unrounding  ground  is  graded  up. 

Guidk   Rollkks — The  moving  sections  are  guided    in 

heir  travel  up  and  down  in  the  following  way:  Opposite 

ach  rertieal  guide  posl   (26  of  which,  all  properly  braced 

ltd  stayed,  encircle  the  holder),  each  lift  is  provided  with 

m  of  guide  rollers  supported  on  carriages.     There 

two     rollers      12     in.     in     diameter,     keved     to     hori- 

tal  Bhafts  which   revolve   in   bearings  situated  at   the 


Radial  Roller-  ■■'  "^Tangential  Roller 

De+oi!  "B"'  of   Carriage 
(Upper  Rollers) 

Fig.  9.     Showing  Guide-Boller  System  for  Moving 
Sections 

Pipe  Connections — Gas  is  admitted  or  withdrawn  by 
means  of  three  4i-in.  pipe  connections,  distributed 
around  the  circumference  of  the  holder  and  placed  where 
they  "ill  be  most  convenient.  Each  12-in.  pipe  is  located 
in  a  tunnel  built  in  the  foundation  of  the  bidder  and  is 
so  supported  that  any  settlement  of  the  foundation,  how- 
ever improbable,  would  not  affect  the  pipe.  Where  the 
pipe  .liters  the  tani  a  special  casting  is  provided  which 
forms  a  support  for  that  portion  of  the  pipe  which  rises 
through  and  projects  above  the  water  of  the  tank. 

Two  of  these  three  connections  are  carried  to  the  gas 
pumping  station   which    was  constructed   close   by   and 

which   serves  to  pump  the  ga-   to  and    from   the  bolder  aJ 

required.    All  the  lead  joints  in  the  pipe  were  calked  with 
lead  wool  by  i  ompreesed  air. 


1322 


ENGJ  N  KERI  X  Q     N  E  W  S 


Vo 


Xo. 


By  Clemens  Heeschel* 

The  primordial  air-valve,  as  found  on  cast-iron  pipe 
mains,  was  and  yet  is,  ordinarily,  not  much  different 
from  a  peteock,  placed  on  a  grade  summit.  When  air 
accumulates  at  the  summit,  some  pipe  walker  once  in  a 
while  opens  the  valve  to  let  out  the  compressed  air;  and 
should  the  pipe  empty  itself  by  reason  of  a  slab  of  it  com- 
ing out,  or  otherwise — or  if  the  water  be  drawn  out — 
somehow  or  other,  air  manages  to  replace  the  water  dis- 
charged, and  nobody  is  much  the  wiser  why  an  air-valve 
was  ever  placed  on  the  summit. 

Sometimes  such  air-valves  have  been  made  to  open 
automatically,  by  the  use  of  an  inverted  cup,  or  a  ball, 
floating  on  the  water,  when  it  is  not  pressed  against  the 
scat  of  the  valve  by  water  pressure,  or  has  not  fallen  to 
the  bottom  of  its  range  of  motion. 

The  East  Jersey  Pipe  Line 

This  was  the  state  of  the  art  twenty-five  years  ago, 
when  the  East  Jersey  Water  Co.  began  the  construction 
of  its  works  to  supply  Xewark,  X.  J.,  and  other  cities, 
with  water,  and  was  compelled  by  force  of  circumstances 
and  to  enable  it  to  meet  contract  obligations,  to  lay  a  23- 
mile,  4-ft.  pipe,  made  of  riveted  metal ;  the  first  contin- 
uously riveted  water  pipe  built  east  of  the  Rocky  Moun- 
tains. It  was  recognized  at  once  by  the  engineers  of  this 
pipe  line  that  air-valves  had  a  much  more  important 
function  on  a  collapsible  pipe  line  like  this,  than  they 
ever  had  bad  on  east-iron  pipe  mains. + 

In  Engineering   News,  of  July  27,  1911,  is  an  ac- 
count (jf  a  series  of  failures,  by  collapsing,  of  the  Bull 
Run  pipe  line,  near  Portland,  Ore.     The  account  of  the 
same   is  so  mixed  up  with  a  description  of  the  tests  of 
thi    pipe  against  bursting,  that  it  requires  a  careful  read- 
in-  to  separate  the  one  from  the  other.    In  one  case  the 
pipe  collapsed  during  a  drawing  off  of  the  water,  after 
the  pipe  bad  been  tested  for  pressure. 
This  was  a   52-in.  pipe,  calling  for  an  ample  size  of 
alves,  liui  complain!  is  made  of  single  air-valves  hay- 
ing been  specified  to  have   12.5  sq.in.  of  opening,  which 
v.hcn    built    had    only    7.5    sq.in.      When    the    hydraulic 
line  came  within  30  ft.  of  the  surface  of  the  ground 
i  3  in.  pipe  and  hand-valve  a1  the  top,  could,  according 
to   tin    specifications,   be   substituted    for   the   automatic 
otherwise   prescribed.      Xo   indication   exists   that 
computation  of  the  necessary  stae  of  the  air-valves 
■  i     hough!  of.    The  ditch  was  only  partly  filled  in, 
i  in    under  the  circumstances  that  had   little  to  do  with 
happened.     Let  it  as  a  horrible  example. 

The  twenty-five  year  old,   pi ier  continuous   riveted 

ae  of  the  East  Jersi  y  Water  <  'o.  has  been  Bpoken 

of,  Iml  the  builders  knew  what  was   required  of  them  in 

ne  o|  air-valves. 

Tin  in.   pipe  lino   intended   to  convey  60,- 

1)00,000  gal.  daily.  Inn  which,  when  fini  hed,  would  carry 

..  ,oiii    13,000,000  gal.,  due  to  reliance  placed  on  a 

■  ■  I  the  carrying  capacity  of  a  36  in.  pipe 

■    i  I. ii ■■•   i  pretendedly  gaged  pipe  line  in  ex- 

•ii   i  ,n  St.,  Ni  w  V"i  l<   I'll  v. 

rlptlon  •■!  Hi.-  worka  i.r  the  EBaai  Ji  rsi  .   Water  Co.. 


istenqe)  made  in  a  public  document  ;  all  as  related  in|j 
hook  railed  "115  Experiments";  John  Wiley  &  Sons,] 
lishers. 

This   is   what    is  said*  concerning  a   comparison  ttj 
made  between  cast-iron  and  riveted-steel  conduits: 

Against  the  advantages  of  more  trustwortnlness,  less 
and  less  time  required  to  construct,  could  only  be  put  i 
fact,  that  a  steel  pipe  will  float,  and  will  collapse,  uij 
circumstances  which  do  not  similarly  affect  a  cast-iron 
whence  the  necesity  of  guarding  against  such  mishaps  in  - 
case  of  the  riveted  pipe  by  the  proper  designs  and  appliatij 

And  on  p.  8,  is  found  an  account  of  wdiat  this  pe 
underwent  in  the  line  of  practical  operating  tests  wtf 
first  put  into  use: 

The  first  winter  the  pipe  was  empty,  and  thermometry 
records  show  that  the  inside  temperature  went  slightly  bt  m 
32°  F.  on  several  occasions.  The  second  winter  much  w<i| 
than  this  took  place,  and  worse  than  is  ever  likely  to  nana 
again.  The  pipe  line  being  completed  Dec.  31,  the  rest  of  .« 
winter  was  spent  in  testing  the  pipe,  and  remedying  def  .s 
thus  discovered;  an  operation  that  involved  a  repeated  file 
and  emptying  of  the  pipe.  This  was  dorie  during  the  lit 
available  weather,  but  in  spite  of  all  care'  taken,  me  i 
must  frequently  have  been  filled  with  air  Of  a  temperate 
below  32°  P.,  then  filled  again  with  water  of  32°  temperate; 
portions  of  it  stood  empty,  or  with  still  water  in  them,  dm  I 
severely  cold  weather,  and  so  on.  No  effect  has  ever  dm 
observed   as    resulting   from    this   treatment   of   the   pipe  lb. 

On  p.  12,  the  air-valves  are  specifically  described:  , 

AIR  VALVES — The  office  of  automatic  air-valves  on  a  s  1 
or   wrought-iron    pipe   line  is   to   let   the   air   out   of   the  i« 
when  it  is  being  filled  with  water;  to  let  the  air  into  it  ai--j» 
when    the   pipe   is   drawn;    also,   to   let   air   into   the   pipe,    d 
thus  prevent  the  collapse  of  a  long  stretch  of  pipe,  should,  y 
any  accident,  such  as  a  breakage  of  a  blowoff  connections 
of   the   pipe   itself,    a   large   quantity   of   water   suddenly   fl» 
out     of    the    pipe.       To    this    has    been    added    in    the    s;l« 
casting  an  ordinary  valve,  by  means  of  which  aecumulaUd  r 
may  be  let  out  of  the  pipe  while  it  is  in  operation.     The  b;  s 
of  the  automatic  air-valves  is  a  brass  cup,  3 [J    in.  in  out.se 
diameter,  and  4  in.  high,  turned  bottom  up,  and  light  enoijh 
to    float    on    water.      The    upturned    bottom    forms    the   va* 
disk,  which  is  made  to  set  up  against  the  valve  seat,  when 
'  cup,  floating  up  between  brass  guides,  and  after  the  air  c|» 
tained   in  the  pipe  has  been  blown  out,  is  reached  by  the 
ing  water.     The  air  imprisoned  within  the  cup  forms  an   r 
cushion  for  this  upward  thrust.     When  the  water  leavi  B 
cup,   it  at  once  falls  down  between  the   guides   already  mU 
tioned,  and  thus  leaves  the  whole  area  of  the  air-valve  oin 
for  the  entrance  of  air.     These  cups  are  mounted   in   clUBi 
of  four,  six  and  ten,   being  the  equivalents  of  6-in.,   S-in,  ;l 
10-in.  connections,  and  each   cluster  is  fitted  with   a  valve  • 
be  operated   by  hand,  as  already  mentioned.     Under  each*  elf 
ter  is  a  shutoff  valve,  to  be   used   in  case  of  any  defeel    Is 
air-valves  requiring  repairs.      The   air-valves   used   were  ro:p 
by   the  Coffin  Valve  Co.,  of  lloston.  Mass.,  who  also   madi 
intake    gatehouse   sluice   gates,    and   gatehouse   ironwork   ; 
erally;  all  of  it,  in  the  most  satisfactory  manner.     These  a 
valves  were   proportioned   such   that   in   the  event   of  the  pi 
being    cut    in    two    at    the    most    dangerous    point,    the    »a 
rushing  out   and   the    air    rushing   in    would,    between    them, 

no  ti cause  more   than    V<   atmosphere  or  vacuum    Insldi    i 

pipe. 

The  nir-valves  are  shown  on  plate  •">'.',  which  need  i 
be  reproduced  here.  Since  then  their  construction  h 
been  considerably  improved.    The  IS!>0  air-valves  had  i 

defect  thai    when   by   reas f  the   profile  of  the  lb 

and  of  <> 1 1 1  \  a  partial  carrying  capacity  of  the  lino  in  U 

Hie  hydraulic  gradicnl   coi led  with   the  air-valve  Bei 

the  valve  cups  would  oscillate,  waste  much  water,  bi 
would  finally  ''founder."  instead  of  Boat;  and  tlm-  ' 
Still  more  w  ater  run  tow  .r-le. 

On    (he    IS-in.  pipe  line,    112,500  ft.   long,   there  am 
placed  (due  to  Ihc  compulations  made  us  nbovi 
to),   nine  6-in.,    twenty  four   s  in.,   and    Ikirh 
nir-valves,  frequently  in  clusters  of  two  10-in..  or  of  a  V 


•"Jour.  N.  B,  w     "'    v    oi  ." 
i       ■    referi  noea  i  ollow  Ing  arc  ti 


P  I);  n ii' 
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id  an  8-in.  inside  of  one  and  the  same  air-valve 
aJ.  The  selected  sizes  and  positions  were  the  result  of 
DiJutations  made  by  Eeuben  Shirreffs,  one  of  the  as- 
iJit  engineers;   late  of   Washington,   D.    C,   now  de 

•je  great  question  at  the  time  was,  would  the  earth 
rtling  of  the  pipe  take  up  the  pressure  of  the  atmos- 
J'  in  ease  of  a  pipe  rupture,  or  would  it  unduly  trans- 
it to  the  collapsible  pipe;  and  the  resolve  to  compute 

■  proportion  the  air-valves  so  as  to  allow  at  the  most 
nl  half  a  vacuum  inside  the  pipe  was  a  compromise 
iJ  between  conflicting  emotions.  There  was  no  time  to 
taj   experiments,  as  the  account  in  the  Journal  shows. 

I  e  numbers  and  sizes  of  air-valves  given  foot  up 
i\  sq.in.  of  opening  on  112,500  lin.ft.  of  pipe  line; 
lly  speaking,  an  average  of  over  38  sq.in.,  or  a  7- 
,.  ir-valve  every  1000  ft.  of  pipe.  But  the  sizes  of 
irlilve  for  each  location  of  such,  along  the  pipe  line, 
I  carefully  computed  for  the  event  of  a  pipe  rupture 
tt|e  most  disadvantageous  point,  as  has  sufficiently  been 
•XI  ined. 

.Jllapse  of  the  Axtelope  Valley  Siphon,  Eos 

angeles   aqueous  t 
]:  come  now  to  the  collapse  of  the  Antelope  Valley 
*don  of  the  $28,000,000  aqueduct  of  the  Citv  of  Eos 
■dee,  Feb.  18-20,  1914.* 

Ida  was  a  10-ft.  riveted-steel  pipe,  in  profile,  in  form 

)f   simple  siphon,  the  two  ends  open;  about  6000  ft.. 

at  ie  two  ends,  of  reinforced  concrete;  about  7000  ft. 

at  e  two  ends,  next  after  the  concrete  conduit,  of  steel 

'n  onLv  Vi'11-  thick;  about  3500  ft.  at  the  two  ends, 

■  after  the  ^-in.  pipe,  of  tVin.  plates;  and  about 
6  ft.,  in  the  center,  of  %-in.  plate.  The  pipe  was 
s  half  buried  in  the  ground. 

il  of  the  \\-\n.  pipe,  and  most  of  the  ^-in.  pipe  at 

«  end  of  the  ^-in.  pipe,  collapsed  when  some  bridge 

I,  carrying  the  %-in.  pipe  at  the  central  part  of  the 

I  v   profile,    were    undermined    by    an    excessive   rain 

■da  runoff,  and  the  pipe  was  boken  in  two. 

he  question   aries,  how  could   water   running  out  of 

n|  a  siphon  cause  the  pipe  to  collapse,  so  long  as  its 

1    were  wide  open?     In  the  opinion  of  the  writer,  this 

of  the  action  of  "negative  pressure,"  while  the 

i\  was  still  full  of  water. f 

lien  the  pipe   broke   in    two  suddenly  at  the  lowest 

he  valley  profile,  the  water  first  flowed  out  with 

of  some  111  ft.  per  see-.;  a  great  enough  veloc- 

■I  only  to  remove  all  outward  pressure  at  any  point 

ipe,  acting  to  keep  it   distended,  but  also  greal 

I  Ji  to  set  up  "negative  pressure."  al  points  along  the 

'i    under  less  than  200-ft.  normal  head,  and  while  such 

of  the  pipe  inn-  still  full  nj  voter. 

'■  thus   reach   the  conclusion   thai    under  the  eireum- 

e  may  have  begun  to  collapse  either  in  the 

(ion,   or   at    the    top   of    the    Vi-in.    section;    a 

reatly  aided  by  the  unstable  equilibrium  of  the 

i  i  ion)    of   a    10-ft.   pipe,  of   the   ex- 

r  > •  I y  thin  dimensions  that  this  one  had — and  laterally 

TUng.  News."   Mar    12,  "Eng.   Record,"  Apr.  IS,   1011. 

'i     example    of    "negative    pressure,"     see    the 

al    I  he    Holyoke,    Mass..     Public 

me,   hv   Hi.'   writer.   In   "Harvard    Engineering  Jour- 

!•">-..     whin-    a     final  pi  ati  dlv    showed    n 

to  he  lull  ..I   wati  i     v  hlh    al   thi'  same  time  .1  wnter- 

tnppi  il     iiitu    tins     box     lull    1.1     u  ater, 

M  the  mass  ..1    water  within   t hi    hox  1..  In-  deprived  of  Ms 

1..    the    •  \nni     of     11    11.    nt    water-column 

ill  in." 


unsupported,  practically,  at  its  owu  diameter,  at  the 
ground  level. 

And  the  motion  to  collapse  thus  once  begun,  it  is 
easy  to  see  why  it  should  have  continued,  following  the 
shock  of  its  beginning,  and  during  the  brief  period  of  the 
emptying  of  the  pipe  line. 

By  the  time  the  water  levels  within  the  siphon  had 
reached  the  lower  end  of  the  collapsed  portion,  the  veloc- 
ity of  efflux  had  diminished  to  some  40  ft.  per  sec,  the 
pipe  was  gaining  in  thickness,  and  "negative  pressure," 
within  the  contained  water,  no  doubt  ceased  to  exist;  the 
air  from  the  two  ends  of  the  siphon  no  doubt  also  follow- 
ed the  falling  water  surface  within  the  siphon,  and  pre- 
vented any  degree  of  vacuum.  Hence  the  middle  por- 
tion of  the  siphon,  some  1200  ft.  of  -fg-in.  pipe,  and 
4650  ft.  of  %-in.  pipe,  remained  in  shape. 

This  aqueduct  and  its  constructing  and  consulting  en- 
gineers have  been  treated  by  the  technical  press  for  years 
past  with  such  prominence,  that  the  collapse  of  a  por- 
tion of  the  works  has  caused  this  collapse  to  take  part 
in  the  minds  of  many  with  some  of  the  astonishing  fail- 
ures that  recent  years  have  produced,*  but  it  is  not  a  case 
of  the  careless  omission  of  air-valves,  as  has  been  sup- 
posed. Criticism  must  be  confined  to  the  assumption  of 
a  too  small,  or  not  sufficiently  secured,  channel  for  flood 
runoff  (the  ordinary  case  of  pier  or  culvert  washout)  ; 
possibly  also  to  the  toleration  of  extreme  economy  in  the 
thicknesses  of  the  plate  selected  for  a  10-ft.  pipe. 

The  Relation  Between  the  Terminal  Cost  and  the  road 
cost  in  handling  freight  on  the  Central  R.R.  of  Georgia  was 
touched  upon  in  a  recent  paper  by  E.  M.  Rhett  read  before 
the  Southern  &  Southwestern  Railway  Club.  An  analysis  was 
made  of  the  cost  of  handling  cotton  at  the  Savannah  terminal 
of  the  Central  of  Georgia  Ry.  for  a  period  of  five  months. 
The  analysis  showed  that  the  expense  during  thts  period  for 
wages  inside  the  freight  station  plus  the  switching  and 
rolling  stock  expenses  amounted  to  55.6c.  per  ton.  In  other 
words,  the  cost  of  handling  cotton  a  maximum  distance  of 
2000  ft.  in  the  Savannah  terminal  was  as  great  as  the  en- 
tire cost  of  hauling  the  cotton  over  the  entire  length  of  tin- 
Savannah  division  of  the  Central  of  Georgia  system.  These 
figures  for  terminal  cost  would  have  been  greatly  increased 
had  there  been  added  to  the  expenses  above  given  the  cost 
of  loading  freight  at  the  point  of  origin,  the  cost  of  rear- 
ranging it  at  some  transfer  station  on  the  road  for  a  long 
haul,  and  the  interest  and  depreciation  upon  the  terminal, 
tracks,  real  estate  and  buildings. 

The  Growth  «f  Automobile  Traffic  on  Roads  is  indicated 
by  the  road-traffic  census  which  has  been  carried  on  under 
the  direction  of  the  Illinois  Highway  Commission  since  1906. 
In  the  latest  report  reference  is  made  to  conditions  on  the 
road  leading  across  the  state  from  Chicago  to  Clinton.  Ob- 
servations made  at  Dixon  and  De  Kalb  in  1907  showed  that 
automobiles  represented  respectively  4r,  and  ,2r'r  of  the  total 
traffic.  Observations  made  at  the  same  points  in  1  PI 2  showed 
that  they  then  represented  50<J!  and  ■■:•'  of  the  total.  At 
other  points,  automobiles  represented  as  high  as  68  and  63 
of  the  traffic,  these  percentages  being  averages  of  observa- 
tions taken  four  days  each  in  May.  June,  August  and  Septem- 
ber, 1012. 

The  conclusion  is  drawn  that  in  any  plans  for  systematic 
mad  work  in  many  parts  of  the  state,  it  must  be  considered 
that  a  large  majority  of  the  future  traffic  will  consist  of 
motor  cars.  Further,  in  many  sections  of  the  state  there  is 
opportunity  for  and  probability  of  the  development  of  motor 
truck  traffic,  so  that  future  road  building  must  take  into  eon- 
tion  1  for  main  roads)  the  use  of  S-  to  10-ton  motor 
trucks.  Many  department  stores,  bakeries,  furniture  movers 
and  other  establishments  in  Chicago  operate  such  trucks 
regularly   within  a   range  of  26   to   30    miles. 


•Such  as  tin-  financial  wrecK  of  a  treatment    .1 

the  Soo    Water   Power   plant,   a    power-house   dam   founded   on 

ni     .t   «it ii 1 1        I  .m  made   to  resist 

lateral  &    ill"   manj  losses,  caused   i>\ 

the   1  in  "'   "'•'  Quebei    1:1:.   bridge;  not   aide,  durum  erection, 

to    hold    up    US    0«  II     >> 
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Firogiress  ana  Citt^  Pflsunnraiiinigg 
Notable  progress  in  city  planning  was  made  during  the 
past  year,  according  to  the  annual  review  of  Flavel  Shurt- 
lefl  (19  Congress  St..  Boston,  .Mass.).  secretary  of  the 
National  Conference  on  city  planning.  Both  the  Massa- 
chusetts and  Pennsylvania  legislatures  of  1913  made  city 
planning  mandatory;  Massachusetts  in  all  cities  and 
towns  of  30,000  population  and  over  and  Pennsylvania 
na  a  large  number  of  cities.  Under  the  stimulus  of  the 
Massachusetts  Homestead  Commission,  which  is  in  a 
way  responsible  for  the  administration  of  town  planning, 
24  of  32  Massachusetts  cities  with  a  population  of  10,00U 
or  more  have  adopted  the  act — making  30  Massachusetts 
town-planning  commissions.  In  contrast,  Pennsylvania, 
with  no  central  body  to  oversee  town  planning,  has  as  yet 
only  eight  town-planning  commissions  out  of  60  munici- 
palities of  10,000  population  under  the  law.  In  each 
state  municipalities  not  under  the  mandatory  law  have 
commissions,  the  total  in  Massachusetts  being  30  and 
in  Pennsylvania  about  a  dozen. 

Some  Town-Planning  Results 

Striking  accomplishments  during  the  year  in  a  number 
of  cities  were  thus  summarized  by  Mr.  Shurtleff: 

NEWARK — The  Newark  Plan  Commission  was  appointed 
in  1913:  the  report  of  its  expert  advisors  appeared  early  in 
1!'14.  On  May  1,  1914,  the  City  Council  authorized  a  bond 
issue  of  $215,000,  for  carrying  out  the  first  recommendation 
suggested  in  the  report  of  the  Plan  Commission,  and  at  the 
s.iiiic  meeting  authorized  a  bond  issue  of  $1,600,000  for  the 
construction  of  a  new  street,  known  as  Diagonal  St.,  which 
was  the  second  recommendation  in  the  Commission's  report. 
The  Public  Service  Commission  of  Newark  has  adopted  very 
marly  all  the  suggestions  of  the  Plan  Commission  with  re- 
gard to  rerouting  and  rescheduling  the  street  transit  of 
Newark  and  the  Public  Service  Corporation  is  beginning  to 
carry    out    the    suggestions. 

BROOKLYN — The  Brooklyn  City  Plan  Commission  ap- 
pointed  a  subcommittee  of  ten  to  report  on  a  plan  for  down- 
town Brooklyn.  Though  the  report  was  made  only  in  the 
spring  of  this  year,  one  of  its  most  important  features,  the 
location  of  the  new  Court  House  for  Kings  County,  has  been 
officially  adopted. 

NEW  YORK — The  Height  of  Buildings  Commission,  ap- 
pointed Just  before  the  Chicago  Conference  [held  in  1913] 
has  had  enacted  by  the  Legislature  of  1914,  an  amendment 
to  the  charter  of  the  City  of  New  York  which  gives  the 
Board  of  Estimate  and  Apportionment  power  to  create  dis- 
tricts with  different  restrictions  as  to  height  of  buildings  and 
percentage  of  lot  covered,  and  to  create  residence  districts 
from   which   will   be  excluded   trades  and  industries. 

CHICAGO — Beside  considerable  progress  on  the  Twelfth 
St.  irnpro  em.nl  ami  tin-  Boulevard  Link  improvement,  the 
Plan  Commission  In  Chicago  has  played  a  most  notable  part 
In  winning  what  Is  described  as  the  hardest  fought  civic  bat- 
tle  ever  occurring  In  Chicago,  it  was  concerned  with  the 
location  of  railroad  terminals  on  the  west  side  of  the  city. 
Tii.  plan  .it  the  railroads  which  Interfered  seriously  with 
.,iii   .,i    r  i j .    Burnham  plan  for  Chicago   hai    been 

finally   abai ned  and   In   the  ordinance  covering   the  location 

.,i    the    new    Penn    .  i   anii ssenger    and     freight     stations, 

v.  hlch  1  to  coil    betwi  en   •  10, ,000  i $60, .- 

11    .,i    in.    in   recommendations   made   by    the 
on  foi   the  creal  Ion  of  n<  w  strei  is.  via- 
.  i      Incorporated 
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The  new  street  will  vary  in  width  from  150  to  250  ft.  Co 
tinued  progress  is  being  made  on  the  establishment  of  Fail 
mount  Parkway.  Over  200  buildings  have  been  torn  dovi 
along  the  line  of  this  diagonal,  and  the  reservoir  hill  at  t 
northwestern  end  is  being  leveled  off  preparatory  to  the  co  I 
struction  of  the  municipal  Museum  of  Arts. 

BOSTON — Boston  had  no  official  Plan  Commission  until 
few  weeks  ago,  but  its  Transit  Commission  has  complet 
plans  for  considerable  extensions  of  the  underground  trans 
:;11  of  which  are  now  under  construction.  The  much  need 
creation  of  a  street  in  the  heart  of  the  congested  busim 
district  between  Washington  and  Tremont  Sts.,  plans  l] 
which  have  been  proposed  for  several  years  by  unoffic 
planning  bodies,  was  made  possible  by  legislation  of  19 
and  the  street  is  now  being  cut  through,  at  an  estimated  cc 
of    $1,300,000. 

ST.  LOUIS — In  accord  with  the  recommendation  of  t 
Plan  Commission,  the  Municipal  Assembly  has  passed 
ordinance  creating  a  sanitary  district  embracing  15,000  acr' 
in  the  western  and  southwestern  parts  of  the  city,  and  52." 
acres  outside  the  city.  In  the  outer  portion  are  located  fi 
small  cities  and  a  score  of  suburban  villages.  The  plan 
organization  is  designed  to  create  a  comprehensive  draina 
system  for  150.000  people  now  dependent  upon  isolated  8) 
terns  and  surface  drainage.  A  new  charter  will  be  submitt 
to  the  voters  in  June,  which  includes  a  number  of  reco 
mendations  from  the  Plan  Commission  designed  to  facilit; 
the  carrying  out  of  parkway,  recreation  center  and  publ 
bath  propositions  by  simplifying  the  methods  of  condemt 
tion  of  private  property  and  making  use  of  the  principle 
special  benefit  as  a  means  of  distributing  the  cost  of  i' 
provements. 

Except    for    Hartford,    Conn.,    city-planning    coram 
sions  until  1913  were  restricted  to  investigation  and  i- 
vice.     The   Pennsylvania  town-planning  act  of  1913   I 
quires  all  third-class  cities  in  that  state  to  submit  or- 
minces  affecting  the  physical  development  of  cities  toll 
local  town-planning  commission  for  approval.     A  t'le 
land,  Ohio,  ordinance  passed  May  11,  1914,  goes  to 
length  shown  by  the  following  extract: 

Hereafter  no  public  building,  harbor,  bridge,  viadu , 
street  fixture  or  other  structure  and  appurtenance  shall  ■ 
located,  constructed,  erected,  removed,  relocated  or  altei 
until  and  unless  such  plan,  design  or  location  shall  have  b< . 
submitted  to  and  approved  by  the  Commission:  and  no  si, 
work  when  completed  shall  be  accepted  by  the  city  until  a! 
unless  it  shall  have  been  approved  by  the  Commission  as  p  • 
vided    in    Sec.    77    of   the   City   Charter. 

Whenever  any  ordinance  or  resolution  relating  to  the  pi. 
design,  location,  relocation,  removal,  extension  or  alteraa 
of  any  such  work  is  introduced  into  the  Council,  the  Cj 
Clerk  shall  upon  its  introduction  furnish  the  CommisstBj 
copy  of  such  ordinance  or  resolution.  The  Commission  B 
if  it  is  deemed  advisable,  make  a  report  in  relation  them 
for  the  consideration  of  the  Council.  If  no  report  Is  si 
mitted  within  20  days  after  the  receipt  of  such  copy  li 
Commission  shall  be  deemed  to  have  approved  the  pi  ovist, 
of  such  ordinance  or  resolution. 

Other  Advances 

Excess   Condemnation,   or   the   Inking  of  more  In' 
than  is  needed  for  a  public  improvement  and  the  selliBj 
Hie  excess  at   a   profit   so  as  to   reap  the  enhanced   M 
created  by  the  city,  is  provided  tor  by  statute  or  by  cone 
hitionnl   amendment    as   follows:   Slalule:    Massachuse 
;mhI  Ohio.   191)1  :  Virginia,  19<)<>;  Connecticut  and   Pen 
s\  Ivania,    1907  ;    Maryland,    I90N ;   Connecticut    I  ' 
1913.   Constitvlional  A  iiirnilwriil :    Massachusetts,    191 
Wisconsin  and  Ohio,  1912;  New  York,  1913, 

The  only  known  attempt  to  apply  excess  eondemnatii 
wn«    under  the  Pennsylvania  statute  and  this  was  dedar 

i ii  i  itutional  I iy   the  State  Supn  me  Court    (  I'hilarli 

pliin    Mutual    Insurance   Co.,   vs.   City   of    I'hiladelphifl 
An  amendment  In  the   IVnnsylvaniii  constitution  to  m< 

this  decision   li;c    been   prepared.     The  excess  i lemn 

I  ,i in    principle   has   not   ye  I    been   passed  on   h\    the  I' 
Supreme  <  lourt. 


Jlie  11,  19H 
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hi  Residential  Districts — In  conclusion,  a 
raph  on  this  subject  may  lie  quoted,  as  follows: 

;islation  creating  residential  districts  by  limiting  cer- 
ipecified  districts  to  residences,  or  by  excluding  from 
ed  districts  all  or  many  kinds  of  trades  or  industrial 
itions,  was  passed  in  1013,  in  New  York  for  second- 
cities,  in  Minnesota  for  all  cities  over  50,000,  in  Mich- 
ind  in  Illinois.  Insofar  as  this  legislation  protects  resi- 
.1  districts  by  excluding  certain  named  industries  on 
round  that  they  endanger  the  general  welfare  of  the 
nts,  it  does  not  differ  materially  from  the  police  ordi- 
in  force  quite  generally  in  both  Canadian  and  Ameii- 
ities.  .The  catalog  of  excluded  industries  is  probably 
i-hat  lengthened.  But  New  York  legislation  prohibits 
ise  of  certain  named  areas  except  for  residences  of  a 
ular  kind,  and  immediately  the  question  is  raised 
,er  such  an  act  can  be  defended  as  properly  within 
dice   power. 

tmeia&s  iia   Plhil&dleSplhiiia* 

ie  practice  adopted  in  connection  with  bituminous 
ice  treatments!  consists  of  applying  from  Vi  to  V2 
if  bituminous  material  to  the  square  yard,  and  then 
iding  over  the  surface  from  15  to  30  lb.  of  fine 
ed    gravel    or    clean    trap-rock    chips,    the    quantity 


"i  repaired  late  in  the  season,  consequently  most  of  the 
bituminous  material  used  consisted  merely  of  a  dust-lay- 
ing material  and  was  applied  to  roads  in  poor  repair 
simply  for  the  purpose  of  laying  the  dust.  In  1913,  a 
more  permanent  character  of  bituminous  material  was 
used  which  not  only  does  away  with  the  dust  nuisance, 
but  is  designed  to  preserve  the  roads. 

If  the  policy  adopted  is  continued  and  similar  material 
applied  when  necessary,  about  200  miles  of  macadam 
pavements  throughout  the  city  can  be  placed  in  first- 
class  condition  and  maintained  almost  indefinitely  at  a 
very  low  cost.  During  the  past  year,  40.81  miles  of  pave- 
ment were  placed  in  first-class  condition  through  the  ap- 
plication of  bituminous  surface  treatments,  at  an  aver- 
age cost  of  $0,073  per  sq.yd. 

Patrol  Inspection — All  the  macadam  pavements  sur- 
faced or  resurfaced  by  the  city  in  1913  have  been  sub- 
jected to  periodic  inspection,  through  the  installation  of 
a  patrol  maintenance  system,  and  by  ibis  method  it  is 
possible  to  maintain  all  the  improved  mad-  in  good  con 
dition  at  all  times.  As  the  ultimate  cost  of  the  mainte- 
nance of  macadam  roads  depends  primarily  on  the 
promptness  with  which  repairs  are  made,  the  adoption  oi 
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Treatment  of  Old  Water-Bound  Macadam  Pavement 
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of  tin  se  materials  depending  upon  the  con-  this  periodic  patrol-inspection  system  will  result  in  a  sav- 
fcf  the  road,  the  nature  and  character  of  traffic  to  ing,  and  at  the  same  time  will  maintain  the  roads  in  th< 
i:   \e  subjected,  grades  and  local  and  social  eon-     besl  possible  condition  for  tr 


particular  instance,  a  careful  study  is  made  of 
itions  before  deciding  upon  the  character  of  the 

••rial  to  be  used.  In  1912.  none  of  the  macadam 
in    a    condition  plying  bituminou  - 

ice  treatments  until  after  they  bad  been   resui 

-from   th.-   1!)U  minimi   r.-porl   of   W'm.   II    Connell,  Chief  of 
s.    Philadelphia,    Penn. 
!■"'"■   furtl  regard   to   methods   of   surfacu 

'"cm  rii  "Is     with     bituminous     blndi 

Phllmli  Iphln,    i  i  i     paper    by    Mr.    I  'onncll, 
lnK  News,"   Jun.    1.    191  I.    p 


Tot*    of   Railway    simi.il    Observance    made   on    the    02    di- 
visions of  the   Pennsylvania   R.R.  In   February  last  show   that 
ery   one   of   11,979    tests   made   the    rules    were   correctly 
I.     inning  the  Ban  the  entire  system  east 

of     Pittsburgh    and     Erl<  fety    observations 

to    ascertain    the    observam I    the    various    ruli 

latlng  to  thi                                       ind   ! Bhowed  perfect   por- 
tions were  i  It   .««  Itches 
were  left    in    proper   position   and    260   tests   of   the   rules   re- 
quiring a   bral  eman    to   take   the   pln< (   the    rear   flagman 

when    the   lo.tter  goes  1  I    bis   train.   In   both   ln- 

,  without  e  of   failure. 
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Peirttailimiiimg?  &<o>  lifts 
Eh   John  A.  McCoLLUMf 

The  date  of  the  first  appearance  of  the  horse-drawn  omni- 
bus in  London  is  not  definitely  known,  but  it  is  certain  that 
corporations  owning  and  operating  such  vehicles  were  in  ex- 
istence as  early  as  1S55,  and  during  the  year  1S62  more  than 
42,000,000  passengers  were  carried  by  the  GOO  vehicles  of  one 
company  alone.  The  maximum  number  of  horse-drawn 
vehicles  was  reached  in  1901.  In  this  year  3730  were  licensed. 
Subsequent  to  that  time  the  number  gradually  decrea  >ed  until 
a  few  months  ago,  when  the  last  horsedrav.n  omnibus  was 
removed  from  the  streets  of  London. 

The  new  era  began  in  1901,  when  10  motor  busses  were 
licensed  by  the  police.  No  large  increase  in  numbers  took 
place,  however,  until  1905,  when  241  vehicles  were  licensed. 
From  that  time  down  to  the  present,  the  numbers  increased 
by  leaps  and  bounds.  There  are  at  present  in  London  more 
than  3000  motor-driven  busses,  which  have  entirely  supplanted 
the  horse-drawn  vehicles.  These  have  a  seating  capacity  of 
34  passengers  each;  operate  on  regular  schedules;  move  with 
an  average  speed  somewhat  in  excess  of  the  surface  railway 
ears,  and  carry  with  regularity  and  dispatch,  at  a  rale  "if 
fare  exceeding  by  only  20  per  cent,  that  of  the  street  railways, 
an  aggregate  of  676,000.000  passengers  per  annum,  a  total 
greater  than  the  number  of  cash  fares  and  transfers  col- 
lected on  all  the  street  surface  railways  of  the  Boroughs 
of  Manhattan  and  the  Bronx  in  the  city  of  New  Tor!;.  This 
seems  miraculous  when  we  consider  the  short  peiioil  within 
which  motor  -  driven  vehicles  have  been  developed  and 
adapted   to  this  severe  use. 

The  operating  efficiency  of  the  motor  bus  in  London  may 
be  well  illustrated  by  the  fact  that  during  seven  continuous 
months  of  the  year  1013  about  2200  motor  busses  ran  an  aver- 

•  age    of   117    miles   each    per   day,    or   an    aggregate    of    55, ,- 

000  bus  miles,  with  a  loss  of  scheduled  mileage  equal  to  only 
0.12  of  one  per  cent,  of  the  total.  This  probably  exceeds,  the 
efficiency  of  many  street  railway  systems.  In  Paris  there  are 
more  than  1000  vehicles  of  a  type  unlike  those  in  London, 
opi  ating  under  different  conditions,  but  performing  never- 
an  efficient  passenger  service.  New  motor  bus  routes 
are  being  established  daily   in   European  cities. 

There  are  two  characteristics  of  the  motor  bus  which  dis- 
tinguish it  from  every  other  public  transportation  facility. 
Thi  first  is  flexibility;  that  is,  flexibility  of  vehicle  movement 
and  flexibility  of  route.  Because  of  this  feature  the  vehicle 
.1  ds  quickly  to  operating  requirements  and  to  traffic  con- 
ditio',:    •  s  maj    enter  or  leave  busses  at   the  side 

,,!     the    roadway    wlthoul    risk    or    danger    of   crossing    den.;e 
liar    traffic;    delays    to    other    maior    cars    do    not    result 

urn   either  of  a   motor  bus  or  any  other  vehicl  i, 

1     :  i    less   frequent  changes  of  route  may  be  made  to 

with    traffic   iditions.     All   'I'   tlie.se  are   advantages 

hi    found  in  anj   cat   c,  nflned  to  rails. 

ii   1 1    ■    :■    '  h    ■  acterlstic   is   its   independ- 

•   ,     i : ii.  such  as  expensive  and  delicate 

and  distributing  sj  BWn tpenslve  track 

i    ,     rallwaj    Investmenl    mui  t,    in   a    lai  ge   meas- 
,,,   as    the   i<  >|..  i  h   of   I  he    1 1  a<   .. 

while  the   motoi    bu      It     ei  tn g  i  ov,  s  only   In   pi  oportlon   to 

the  number  of  veh  ■    •  <3  or,   «  ha!   Is  the  i  n n 

to  thi    dall H  ie   mil.  age. 
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Bronx    railways'    capital    was    $190,000, ,    with    an    appi 

property  value  of  $166,000,000;  while  the  amount  of 
employed  by  the  omnibus  company,  as  evidenced  by 
standing    securities,     was    only     $15,500,000,     including    ai 

crease  during  the  year  of  $5,000,000  for  the  pun 

ing   funds   for   additional    facilities,    the    benefit    of    which 
accrue  in  subsequent  years. 

Thus  we  find,  that  the  London  railway  investment  is 
3%  times  that  of  the  omnibus.  The  capitalization  o 
street  railways  in  Manhattan  and  the  Bronx  is  mo 
times  and  their  appraised  value  is  almost  0  times  as  gre;  i 
the  capital  used  for  London  omnibuses.  Five  per  cent. 
upon  the  capital  of  the  railways  of  Manhattan  and  the  l!,n 
would  equal  more  than  13c.  for  each  car  mile  operated.! 
following  general  comparisons  may  be  made  bi 
operating  expense  of  the  largest  existing  motor  bus  u «, 
takings  and  that  of  the   street   railways: 

In     London,     where    the    operation     is    skillfully 
where   the  pavements  are   kept   in   excellent   repair 
the     improvement    in    the     type    and    construction 
has  been  most  rapid,   we  find  that  the   bare  operating  c 
relatively  low.     It  is  less  than  15  cents  per  bus  mile  and 
ably    does    not    exceed    by    more    than    10    to    15';     the   cos 
car    mile    of    the    municipally    owned    surface    railways, 
excess  cost  is,  however,  more  than  offset  by  the  lower  in 
charges   on    motor   bus   operation,   and   the   total   cost  pe 
mile  probably  is  less  than  the  cost  per  car  mile.     The  re! 
seating    capacity    of    vehicles    used    in    this    comparison 
for   the   motor   bus    and   7S   for  the   surface   car.      This  rai 
seating  capacity  brings  the  total  cost  per  motor  bus  seat 
greater    than    that    of    the    car    seat    mile.      In    Paris,    win 
much    heavier  vehicle   of  about   the   same   capacity   is  ope 
on   pavements   less   smooth,    the   cost   per   mile   is   conside 
greater   than   in  London. 

Many  conditions  abroad  bearing  on  the  cost  of  open 
differ  from  those  in  America;  e.g.,  the  comparatively 
cost  of  labor  in  England,  particularly  mechanical  Iain 
which  so  much  is  required  in  mjbtor  omnibus  operation 
The  depreciation  of  the  motor  .  bus  is  much  more 
than  that  of  the  street  railway  car  and  other  railwaj 
ment  and  requires  provision  for  replacement  funds 
greater  rate.  The  total  amount  of  depreciation  ma 
exceed  that  of  the  railway,  although  the  rate  is  highe 
cause  the  value  to  which  the  rate  is  applied  is  much 
In  London  the  life  of  motor  bus  equipment  is  estimi 
be  from  five  to  six  years,  and  in  New  York  depreci 
funds  are  provided  sufficient  to  replace  the  vehicles  I 
three  years'  use.  Probably  the  average  life  of  motor  u 
constructed  abroad  when  efficiently  maintained  is  i 
longer  than  five  years,  but  the  mechanical  iniprovemen 
type  and  construction  has  been  thus  far  so  rapid  thalj 
vehicles   become   obsolete    before    they    are    worn    out. 

Street  pavement  is  to  the  motor  1ms  what  the  steel 
way  track  is  to  the  railway  car.  but  unlike  the"  railway  t 
it  is  provided  at  public  expense.  Its  preservation,  tl 
fore,  is  one  of  the  problems  which  will  confront  the  aid 
ities  if  large  numbers  of  hravj  motor  buses  are  to  b«  I 
ated,  particularly  in  suburban  districts,  where  the  paveir 
re  usually  less  permanent  than  in  city  streets  with  >l 
vehicular   traffic. 

The    capacity — hence    to    some    degree    the    weight— of 
motor   bus    is    an   extremely    important    consideration    ttdt 

standpoint    of   eeoi ry,    for    the    cost    ol    operation    per   W 

iloes  not  increase  al  the  same  rate  as  the  number  of 
sons  Which  it  may  carry.  Therefore,  where  the  \olun 
tralllc  is  sullieient,  a  larger  vehicle  is  mere  desirable,  B 
and    rapid    acceleration    up    to   certain    limits   are   al 

foi     passenger    service.       In    consequence,    reductii 

per    unit    capacity    or    other    improvements    in    design    mils 

.1.  pended     upon    I"    I  eep    dow  n     road     re ,  ,,•  I     rather 

, .  ,  mi  ion  "i"  -  peed  In  motor  bus  operat  Ion, 

Motor   buss,       operated    in    London,    I'm  is   .i  ml    New    York 

in    weigh!     ii    219    pounds    I"    3  6  5    I mis    I I,    pa      ■ 

which      I  he     vehicle     is     capable     of     carrying.       The     Hk 
vehicle    is    used     hi     London    and     weighs    aboul     ::    ,     tOM 
loaded.       This     Is     the     m:i  -  imiim      «  eii'hl      pel  null,  ri     b 
poll,  ,      l,,,     :,     public       ei  v  lee    vehicle.        II     is    possible    to    el 
Anmi  ii  ii  ii    made    shov  Ie    d,  ,  I.     I, uses,     21     p.-isMcugei 

purity,    that    probably    d t    eT.ee, I    in    weight    in ll 

per  pa     •  i  ■    ■  i   i  apacll  >    authoi  leed  In   I Ion 

■  ehli  lea   n  111    prove   aucceaaful   In    thi 
bus  win  k   is  >  ei    to  be  pi  oven 

There  I      i  great  ni  ed  for  a  careful  n    earol 

pi , ,i,i,  m    of    mei  hi ii    lie  '  I""    on    road 

t   ol       i  hide    «  ■  iriii    .in.i    :  pi  ,  .i    n    il 

main! ici       tl    II    la  slum  n   i  hal    the    motor 

di    tructlve    la,    i  he   ratoi        b 

i  inn  •   tow  i"  d   road  mi am  ■ 


\\  li 

ether  t 

trial 

s   of   n 

ml 

i)  the  « 

mill 

i  ularly 

,    1     of 

bus 
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machine  illustrated  herewith  is  designed  for  apply- 
heavy  so  railed  permanent  type  of  bituminous 
Bonders  and  not  the  lighter  oils  and  emulsions.  The 
.nnlar  machine  shown  has  licin  used  successfully  with 
it  tandard  Oil  t'o.'s  asphalt  hinder  "B,"  an  asphaltic 
jlial  which  melts  at  IIS0  F.  and  has  a  penetration  of 
•jriiv  the  standard  test  of  the  American  Society  for 
•s|  lg  Materials. 

J>  truck   itself   is  a   o^-ton   Hewett  gasoline   truck 
.  by  the  International  Motor  Co.     The  large   750- 
jj  ank  is  for  the  road  binder,   which  is  received  hot 
:  _h  the  vertical  cylindrical  funnel  tank  on  top. 
J-ide  the  large  horizontal  tank  arc  250  lin.ft.  of  cop- 
ed ubing.   through   which    live    steam    circulates    at    a 
■jure  of  110  lb.     This  steam  is  generated  in  a  Roberts 
j-  flash  boiler  at  the  rear  of  the  truck,  the  boiler 
1  with  fuel  oil  carried  in  a  small  30-gal.  hori- 
anl  tank  on  the  farther  side  of  the  truck,  nut  shown. 
flrger  100-gal.   tank  below   the    fuel-nil    tank   carries 
H-for  the  boiler.    There  is  also  a  small  hand  air-com- 
!<Jor  or  prinrer  for  starting  the  tire  under  the  boiler. 
■     the    right-hand    side   of    the   truck   as   shown    i-    a 
(Hinghouse  air- compressor  id'  the  locomotive  air-braku 
I   which  gives  an   air  pressure  of  from  40  to  60  lb. 
m compressor  furnishes  the  means  of  forcing  the  a- 
4)1  ic  binder   from  the  tank  through   the  steam-heated 
ing  nozzles  upon  the  road. 

te  sprinkler  operator  is  stationed  at   the  rear  of  the 
;  directly  above  the  nozzle-,  bo   that  he  can   wat 


their  action  and  control  and  regulate  the  feed,  by  varying 
the  air  pressure,  opening  or  closing  one  or  several  of  the 
nozzles,  changing  the  temperature  of  the  tank  or  by  hav- 
ing the  truck  run  at  different  speeds. 

The  chief  special  feature  of  the  machine,  which  has 
been  patented,  is  a  means  by  which  live  steam  at  110  lb. 
pressure  may  be  turned  directly  into  and  through  the 
spraying  gear,  thus  keeping  it  (dear  of  any  hardened 
binder.  The  spraying  apparatus  was  designed  by  C. 
II \ ass  X-  Co.,  New  York  City. 


Si  i,  v  \ill  i.\  i  u>  Road  Oilu;  iron  li  i  m  A -en  \i.i  Uimh  ii 
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By  Huxtee  McDoNALDf 

It  is  a  matter  of  pride  and  cause  for  congratulation 
that  the  most  stupendous  work  of  civilization,  the  Pan- 
ama Canal,  is  alum)  to  be  presented  to  our  Government 
by  men  of  our  profession,  completed  greatly  in  advance 
of  the  time  when  it  was  due  and  absolutely  tree  from  any 
ta.int  of  scandal,  graft  or  incompetency  in  any  of  the 
stages  of  its  progress. 

Fresh  from  the  glories  of  this  achievement  our  Gov- 
ernment has  entered  upon  two  more  gigantic  tasks  to  be 
performed  in  untried  fields.  These  are  the  valuation  of 
tin  railroad  and  telegraph  properties  of  the  United 
Mutes,  and  the  building  of  railroads  in  Alaska.  The 
first  of  these  projects  is  engaging  the  thought  and  time 
of  a  large  number  of  our  profession  and  has  already  re- 
sulted in  greatly  increasing  the  demand  for  and  compen- 
sation of  engineers  at  a  time  when,  on  account  of  general 
stagnation  in  industrial  developments,  many  would  other- 
-e  be  idle. 

In  this  work  engineers  have  the  opportunity  to  show 
to  tli"  country  that  they,  more  than  any  politician  or  law- 
y<  r.  are  qualified  to  ascertain  and  fix  the  underlying  prin- 
ciples upon  which  this  valuation  should  be  made,  and 
then  to  follow  this  up  by  the  actual  working  out  of  the 
results. 

It  is  not  for  us  to  say  whether  the  game  is  worth  the 
candle  or  not,  but  to  address  ourselves  to  the  task  sel 
Im  fore  us  and  demonstrate  our  fitness  for  the  responsi- 
bility. 

Thi   -'Mine  of  such  valuation  is  new.     In  L897,  it  be- 
came my  duty  to  serve  as  one  of  a  committee  to  value  i 
of  railroad  property  for  a  joint  terminal.  Being  in- 
ienced,  I  sought  from  the  pages  and  editors  of  tech- 
journals  and    from  other  engineers  some   informa 
(ion  as  to  the  basis  for  such  valuation.     1  was  unable  al 
thai  time  to  secure  it.     Mow  there  is  so  much  in  print  on 
ubjed  thai  it  is  with  diffii  ulty  thai  the  chaff  can  be 
si  parated  from  the  grain. 

A   commission  of  engineers   is   now  charged   with   the 

duty  of  -i  lei  I  ing  a  te  for  the  main  In f  a  railroad 

hem  -..me  harbor  on  the  southern  coasl  to  the  central 
part  .|  Uaska  and  to  determine  what  and  where  branches 
are  to  be  built.  When  the  location  is  determined,  it  is 
probable  thai  the  building  of  the  roads  will  be  entrusted 

to  the  '  -  of  Engineers,  U,  S.  A.     h  seems  improbable 

thai  the  road-  will  ever  be  operated  bj  anj  agency  other 
than  the  National  Government.     An  opportunity  present 
in  re  foi  i  ivil  eng  ineei     to  demons!  rate  their  lit  ness 

[or   i  ii      othei    than   the   mere  applicati F 

mathematics.  A  civil  engineer  is  now  Governor  of  the 
f'anal  /.one,  and  another  should  be  General  Manager  of 
the  Ala  kan  Railroad  «  hen  the  time  foT  it  -  operal  ion  ar 

ithoul    saying   that   hit    itafl     I Id   be 

i  nrni  Vn  engineei    ha     rei  ently  been 

mi i  o1  oni   of  our  large  cil ies.     Man j  arc 

1         I    m • 


Persons  who  are  charged  with  the  responsibility  for  i 
wise  expenditure  of  public  money  are  more  and  more  ti 
dined  to  turn  to  the  engineer  for  advice  as  to  how  to 
it.  and  to  recognize  the  fact  that  civil  engineers  are  fit  I 
something  else  besides  the  preparation  of  blueprints,  stj 
ting  stakes  and  running  instruments.     We  are  now  upM 
the  threshhold  of  new  responsibilities  and   we  must  I 
ourselves   faithfully    to    the    task    of    preparing   to   m\ 
them.  Good  engineering  consists  largely  in  meeting  em 
gem  ies  with   the   resources   at  one's  disposal.     The  tie 
who  does  it  is  always  in  demand. 

Believing  it  would  be  interesting  to  know   the  numi 
of  the  various  kinds  of  engineers  which  go  to  make  ') 
our   membership,    1   requested   the    Secretary   to  prepfe 
from  the  list  of  members  a  classification.     After  un 
labor  it  has  been  accomplished,  as  follows: 

19.72%  of  the  total  membership  gave  no  special  occu - 
tion  and  could  not  be  classified.  The  tables  are  based  on  e 
r.M',4  whose  occupation  is  so  given  as  to  enable  a  probable  - 
curate  classification. 

Out    of    2703    members    3S4    or    14.2%    are    employed    by 
roads,    of    whom    102    are    Chief    Engineers,    200    Assistant     - 
gineers,    the    remainder   being    other   officials. 

2S0  or  10.3'l  are  employed  by  the  National  GovernmJ 
55  being  officers  in  the  Corps  of  Engineers,  103  Assistant  - 
gineers,  14  Chief  Engineers,  20  Civil  Engineers  and  3  C- 
sulting    Engineers. 

124  or  4.6',  are  employed  by  states  and  counties,  31  s  r 
1  IN',  are  employed  by  municipalities,  124  being  Chief  Eu- 
neers.    163    Assistant    Engineers,    and    2    Consulting    Engini    . 

647    or   23.9%    are    employed   by    private    companies   or   ill 
viduais,    284    being    classified   as    officials,    125    Chief   Engine*, 
1S3   Assistant   Engineers,   IS  Consulting  Engineers  and  7  C 
Engineers. 

116  or  4.3',  are  employed  in  engineering  education  as  i  - 
fessors   and   instructors. 

073  or  24.9'?;    are   in   private  practice,  of  whom  545  are  i   • 
suiting   Engineers.    92    as  Contracting   Engineers.    30   as   Ai 
tects.     There  are  also  in  private   practice  10  Mechanical  El  • 
neers,    1    Electrical,    15    Sanitary.    59    Hydraulic,    2S    Sinn  n. 
19   Mining,   3   Chemical  and   Metallurgical,   2   Highway,  2  Hij> 
ing  and   Ventilating  and   22   Miscellaneous. 

Of  the   2444   Associate  Members.   295  or  12.1',    are   empli 
by     railroads,    23    being    Chief    Engineers,    and     246    Assisw 
Engineers.    250    or    9.8%    are    employed    by    the    National    I 
eminent,     principally     as     instrumentmen     and     Assistant 
gineers,  216  or  S.9%   are   employed   by   States  and   Counties  ' 
as    Chief     Engineers    and     162    as    Assistant     Engineers,    :U'-r 
I :;  I',     are    employed    by    municipalities.    73    being    Chiet    it  " 

n.eis   and    232    Assistants.    105    or    I.:I'.     are    employe 

neering  education  as  professors  and  instructors.  In  genii 
private  practice  there  are  325  or  15.2',.  of  whom  229  are  (M 
suiting  Engineers,  SO  contracting  Engineers,  II  Archltijj 
3  are  Mechanical.  2  Electrical,  9  Sanitary,  Its  lie 
Structural,  12  Mining,  2  Chemical  and  Metallurgical,  3  lie 
v.  a  j    and    it    M  Iscella  neous   Engineers. 

Associates    arc'    largely    employed    as    Superintend 
other  officials  under  private  companies  and  individuals.     T 
are    113    in   all. 

*  .1    ih,     5SS   Juniors,   01    or    10. 9",    are   employed    oi 

59   or    Hi',     le\    the   National   Government,   71    or    12.1',    by  Bl 
and    counties,    sit    or    13.fi'!     b>     Municipalities,    245    or    11   I 
private     '  ompanies   and    individuals.    39   or   6.6' ,     In   en 
,  .he  alien        It    appears    that    20    are    Consull  '  n 

el'     (lose     are     in     | -inl     practice,     2     Sanil.nv       2     Midi. oil 

SI  ruCl  Ural,     I     Minnie     and     1      mlSCI  lla  neons. 

While  the  growth  of  our  Society  litis   been   pheiioin. 

and   the  standard  of  ■  membership  is  generally  |M 

lai I  at   a  high   level,   there   i-  n   widespread   let  Im 

l  here  is  something  wrong  and  that  we  are  not  nei 
ing  the  good  there  is  iii  iis.     The  third  article  ol  0U1  i 
I  it  nl  mil   reads  as  follows  : 


lis  objecti  ahal!  b«  tin 

and    ma.  tier,    and    111 


■  I  I  ".  I  

lice    ol'    a     he- ' 


'     S fori    tli 

i  he   d  nnual  i  om  i  nl  Ion   in 
i 

livllie,  Chattam  I  R  R  , 


Our  lolnl  membership  in  all  ".rades  is  over  740fl 
believe  (here  arc  I'nlh  10.0011  men  in  the  I'uileil  Si 
ulM,    are    eligible    for    viirioin     grnde     of    membership) 


T,ll 
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■  same  proportion  as  the  list  is  now  made  up. 
dlv  safe  tn  assume  that  the  reason  they  are  not 
ills  is  because  they  cannot  afford  to  be.  I  think  it 
if  to  assume  that  while  they  value  the  prestige  of 
ibship,  they  feel  that  the  benefits  are  too  remote. 
Jgineev's  calling  generally  imposes  isolation  and 
;  all  dearly  love  companionship  and  exchange  of 
lith  one  another. 

II  we  need  and  ought  to  have  is  the  establishment 

tJ   organizations  and  of  sections   in   all   important 

rhis  matter  has  been  studied   by  a  special   com- 

discussed  at  one  of  our  annual  meetings  but 

felt  that  our  duty  ended  with  the  welfare  of 

lembers.   as   provided   in   the   constitution,   the 

■  met  with  no  encouragement. 

that  we  permit  local  numbers  in  large  cities 

dl   together    and    call    themselves    Associations    of 

i|  s  of  the  Am.  Sue.  C.   E.,  but  they,  as  organiza- 

U.ave  no  voice   in  our  government,  cannot  mingle 

>iral  organizations,  and  except  in  very  large 

no  other  sections  already  exist,  the  formation 

-  associations  is  impossible.     The  history  of 

iss itions   i-   ii\    no  means  flattering  to  our 

>lr  good  management. 

of  our  narrow  policy  has  been  that  organi- 

iracing  members  of  all  the  callings  allied  to 

ring,  have  sprung  up  in  nearly  all   cities  of 

i    inhabitants,  and   other   national   engineering   so- 

their  own  local   sections  established  in  many 

i  centers,  and  are  cooperating  with  other  local  or- 

lions.     Some   of   these   societies   are   by   no   means 

scope. 

he  independent   local   organizations,   the   member- 

.    instances  has  not  been  of  so  high  a  stand- 

'ii  because  of  the  necessity  for  a  large  mem- 

I  in  order  to  ineel  expenses,  and,  like  the  German 

Inadian  National  Engineering  Societies,  all  classes 

en   in.      Nearly  all  of  these  organizations  contain 

I'  our  own  members  who  have  joined,  sometimes  as 

|r  of  civic  pride  and  more  often  because  they  found 

r  that  companionship  which  could  not  reach  them 

J     tlie    medium    of    our    transactions     from     New 

j   All    but    a    few    of    these    local    organization-    are 

ling  for  existence  and  are  unable  to  publish   their 

land   discussions.      Some   arc    prosperous,   and    one 

ites    our    own    organization    In    several 

Society   to  extend  a  helping  hand 

eed   it.  and  to  take  the  initiative  in  an  eiTorl 

amalgamate    all    engineering    organizations 

iiogeneoiis  and  cooperative   mass,   permitting 

U  far  as  possible,  to  retain   its  name  and   identity. 

e  on  the  pari  of  all  would  no  doubt  be  neees- 

has    not     been     possible    among     religious 

1    have   heretofore  shown,   engineers   arc  ol 

j   managers  and  with  their  spiri!  of  fair  play  and 

ight  to  be  able  to  gel  together.     Call  it  what 

i    American    Engineer  '  'on federal  ion,  or  bet- 

.  tin    American  ( 'on  l'ed<  rat  ion  of  Civil   Engineers. 

•aid    not    lower  our   standard    of    requirement    for 

but    by  extending    to   loi  al    soi  iel  ies   limited 

Id  assistance  where   needed,   we  can   raise  the  gen- 

inlaid,  and    in  doing  so,  can  so  elevate   the  profes- 

make  a  printed  i  ode  of  ethics  nunc, .  -. 


The  time  has  come  for  the  engineer  to  possess  his 
own.  The  public  is  awake  to  the  advantages  of  sound  en- 
gineering advice.  We  have  it  in  our  power,  without  tak- 
ing sides  in  political  contests,  to  exert  a  beneficial  influ- 
ence in  National.  State  and  Municipal  affairs.  Some  of 
the  matters  in  the  conduct  of  which  we  should  exert  a 
marked  influence  are  the  following: 

We  should  seek  to  stop  the  economic  waste  caused  by 
the  adoption  of  unworthy  projects  for  internal  water- 
ways and  harbors,  the  means  for  which  are  often  wrung 
from  Congress  on  padded  and  duplicated  commercial  sta- 
tistics, the  principal  object  being  to  aid  Congressmen  in 
election. 

\\  e  should  seek  to  have  the  civilian  engineers  in  the 
employ  of  the  Government  given  proper  recognition  of 
their  services  in  the  matters  of  credit,  rank,  salary  and 
retired  pay. 

We  should  see  that  the  mad  schemes  for  flood  control 
of  our  rivers  are  punctured  before  money  is  expended 
on  them  and  that  practicable  schemes,  considering  the 
entire  drainage  basin  as  a  whole,  are  adopted  and  their 
execution  begun  on  a  sound  basis  as  soon  as  possible. 

In  every  state  and  in  every  city  we  should  lend  our 
organized  influence  toward  the  securing  of  safe  and  sane 
building  laws,  free  from  the  bias  of  selfish  private  inter- 
ests and  trade  unions.  We  should  see  that  public  moneys 
derived  from  bonds  and  taxes  are  not  squandered  on  im- 
possible and  unnecessary  projects  and  which  have  noi 
received  proper  engineering  scrutiny.  That  sanitary  of- 
h>?rs  are  chosen  for  their  fitness  and  not  because  they 
write  M.  I),  after  their  name.-.  That  sanitary  methods 
of  water-supply  and  sewage  disposal  are  adopted  in  the 
rural  districts.  We  should  make  use  of  the  secular 
press  in  all  legitimate  ways  in  order  to  bring  before  the 
minds  of  the  public  at  large  the  importance  of  the  engi- 
neer in  civil  life.  Whenever  we  let  the  people  know 
that  we  are  organized,  not  only  for  our  own  improvemenl 
and  protection,  but  for  the  public  good,  we  need  have  no 
fear  of  not  receiving  propel  consideration.  We  are 
wont  to  twit  our  medical  friends  on  the  fact  that  they 
often  bury  their  mistakes,  while  ours  stand  to  plagui 
but  vve  dare  not  compare  records  with  them  on  charities 
i^r  patriotism. 

It  is  not  here  contended  that  we  should,  a-  individuals, 
lender    free   service    to    communities,    but    that    organized 

act should  be  taken  on  all  matters  when     mgineering 

advice  will  be  useful  in  shaping  public  policy.     Such  or- 
id   ail  ion    will    bring  about    recognition   of   the  engi- 
neer and  stimulate  demand  for  engineering  advice. 

Before  undertaking  to  show  others  what  they  ought  to 
do,   we  should    first    put   our  own    house    in    order.      Good 

engineering   is  g i   management.     From    the   financial 

statement  it  would  appear  that  our  Society  is  in  a  very 

prosperous  condition,  but  are  we  getting  all  that  We  can 
out  of  our  present  resources . 

Our  Society  house  is  located  in  what  is  fast  becoming 
usinees  disl  rii  I  oi  New  York  City.  The  present 
value  of  the  land  and  building  i-  noi  less  than  $600,000. 
Two  large  rooms  are  maintained  as  auditorium  and  as- 
sembly  mom,  respectively,  and  u  ed  once  every  two  weeks 
by  an   average  of  about    175   persons  and   once  a   \e.ii    l>v 

about  700.  They  are  too  large  to  be  comfortable  for 
small  gatherings.  Mk  15  persons  are  generally  em- 
ployed in  the  building,  [nterest  on  the  value  of  tic 
property  at  •"•',    makes  the  rental  we  pay  for  these  privi- 
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leges  about  $30,000  per  annum.  It  would  seem  possible 
and  wise  to  issue  bonds  and  erect  a  building,  portions  of 
which  could  be  rented  for  a  sufficient  amount  to  pay  our 
interest,  establish  a  sinking  fund  and  give  us  rent  free. 
The  upper  floors  should  he  rented,  preferably  to  engineer 
tenants,  the  street  floors  to  merchants.  The  top  part 
of  the  building  would  supply  our  offices,  auditoriums  and 
perhaps  a  roof  garden.  The  architectural  possibility 
should  atone  for  any  fanned  loss  of  dignity.  Using  ele- 
vators now-a-days  in  not  considered  a  hardship.  The 
amount  now  devoted  to  rent  would  go  very  far  in  aiding 
struggling  local  sections. 

Pending  the  working  out  of  these  larger  problems  there 
are  minor  steps  which  can  be  taken  at  once  which  will 
add  to  the  value  of  our  membership. 

The  classification  which  the  Secretary  has  inaugurated 
should  be  a  regular  annual  feature  and  each  member  re- 
quested to  return  his  calling  at  the  same  time  as  he  does 
In-  address.  Steps  should  be  taken  to  provide  auto- 
matically for  transfer  to  the  Associate  Class  of  all  mem- 
bers who  abandon  engineering  practice  and  devote  them- 
selves exclusively  to  the  promotion  or  sale  of  patented 
articles  and  appliances. 

The  provisions  for  expelling  members  guilty  of  im- 
proper conduct  should  be  made  less  complicated  and  the 
power  be  placed  in  the  hands  of  the  Board  of  Direction. 
The  Board  of  Direction  should  be  empowered,  and  re- 
quired, to  espouse  the  cause  of  any  member  who  is  the 
subject  of  unjust  attack.  Fees  should  be  paid  members 
for  creditable  extracts  of  engineering  articles  appearing 
in  our  publications  and  the  advisability  of  continuing  the 
monthly  notes  of  important  engineering  articles,  now 
published  in  the  Proceedings,  should  be  investigated. 

I  ,nii  not  now  prepared  to  suggest  methods  by  which 
the  ideals,  which  I  have  heretofore  rather  vaguely  out- 
lined, may  be  brought  into  realization,  but  I  feel  thai 
v  henever  a  thing  oughl  to  be  dene,  a  way  can  he  found  to 
,1,,  it.  and  I  believe  a  representative  committee  of  our 
Society  should  he  appointed  in  study  what  we  ought  In 
dn  ami  how  to  accomplish  it. 
% 

AiaiatrjisiE    C©ca^'eiffiGa©iffi    ©if  &lh\@ 

Ammeiracaia  Society  <n>i  CavaS 

ECir&ggair&eeiPS 

A  large  number  of  members  ami  guests — that  is,  large 

[or  a  summer  meeting     attended   the  Eorty-sixth  annual 

utiori  "i   the  Amerii  an   Society  of  Civil    Engineers 

al    Kail  mini.-.    \|,|..  .I  nnc  V   In   5. 

Or  the  iin,,.  brief  formal   ->■-■  -  one  was  devoted  to 

the  presidential  addn   -  of  II  unti  i    McDonald,  of  Nash 
T,  mi.  i  printed  in  pari  elsew  here  in  this  issue )  ;  one 
up   with    the   consideration   of   the   proposed 
<  odi   "i   Ethii  -  ami  a  little  minor  business,  ami  one  we 

occupied  «  ith  In  iei  tall     deft  i  il publii   worl     oi   Hal 

timore  which  wen  in  be    i  ited  i",  the  convention. 

Social  ami  other  entcrtainmenl   featuree  were:  A  golf 

tournament  a1   the   Baltimore  Count}    Club;  an  all-day 

ion   to  Annapoli  .   n  ith   lum  !    and     upper  on  the 

md  the  whole  aftei  noon  al  the  Na    il    Vi  ndemy  and 

•  j j  it  peel  the  v. ati  i    uppl       ewei 

and  harboi  Ball  imon     and  o     isil 

to  the   plant   of  the    Maryland   Btecl   <  'o  .  at    Sparrows 

I'on.i  :  a  ball  and  rei  option  Riven  l>\   thi    Engii r    <  Huh 


el'  Baltimore;  an  informal  reception  Monday  night, 
farewell  smoker  on  Friday  evening. 

Proposed  Code  of  Ethics 

The  Code  of  Ethics,  as  drafted  by  the   Board  of  he 
tion,  gave  rise  to  an  hour  of  lively  discussion,  bul 
finally   approved    by    the   meeting   and    ordered  se, 
letter  ballot.    The  Code  (see  Exg.  News,  Apr.  30, 1; 
p.  987)  named  six  things  which  it  shall  be  consnl-i 
professional  for  any  member  of  the  Society  to  do.  It 
ten  and  oral  discussion  disclosed  comparatively  litt 
position  to  the  Code  as  submitted.     Such  opposit; 
appeared,  and  as  was  not  due  to  misunderstand 
chiefly  to  the  effect  that  since  the  code  goes  no  f 
than  to  reduce  to  writing  the  unwritten  code  of 
sional   conduct  already  followed   by   reputable 
there  would  be  no  advantage  in  adopting  it.    T. 
Thomson  (a  member  of  the  Board  of  Direction) 
the  code  did  not  go  far  enough  and  moved  that  it 
ferred  back  to  the  Board  with  instructions   to  in 
stronger.    This  amendment  received  substantially  in  i 
port.     Edwin  Thacher  submitted  an  amendment  d 
ing  it  unprofessional  to  knowingly  infringe  upon  th 
cuts  of  another  engineer  and  to  accept  fees  therefoi 
laying  oneself  open  to  criticism  by  the  patentee.     A 
fire  of  objections  to  this  amendment  followed  ami 
voted  down  by  many  loud  nos,  witli  not  even  a  fain 
Another   amendment    voted    down    was   aimed    agai 
member  bidding  as  a  contractor  in  competition  with 
contractors  on   work   for  which   he  had   drawn  plan, 
specifications.      \'o    one    defended    the   practice.   In 
amendment  was  considered  to  he  against  the  plan 
Code,  which  is  designed  to  lay  down  a  few  broad  | 
sional   principles  ami   In   avoid   all   details.     The  i 
sion  brought   out   opinions   from  some   In   the  effei  ' 
means  are  lacking  to  discipline  a   member  for  anfl 
sional  conduct. 

Public  Works  of  Baltimore 

Short   talks  by  the  engineer-  of  various  city  on 
menls  served  as  preparations   for  a  better  und 
of    the    inspection    trips    made    on    Thursday    afti 
Four   trips   were  arranged.     These  \\v\f  led   by  iii 
works    visited    were    previously   outlined    as   follows 
(  ity    Planning   and    Paving,   Joseph    \V.    Shirley, 
Engineer    Topographical    Survey;    R.     Keith    Coi 
Chief  Engineer  Paving  Commission ;  II.  K.  McCaj 
Engineer;  I*'.  W.  Mclvinney,  Chief  Engineer  Street 
ings;   ('.' )    Drainage  ami   Sewerage,  Calx  in   W.   IL 
Chief    Engineer    Baltimore    Sewerage    Commission 
Harbor    Work,    ().     E     Lackey,    Harbor    En 
Water-Supply  ami    Eillralion,    Ezra    B.   Whitman,    I 
Engineer  and   President   Water  Board. 

A    leal  lire  of  the  sewerage  trip   was  a   lunch  m  B 
drainage    liinncl.      On    the    water-supply    trip   then 

seen  s large  rein  forced-concrete  pipe  being  laid 

<  1,1    water   tunnel  :   the   i\rw    I  '.'s.uuihhhi  g,d,   i hi 

filter   plant    now    under  construction;  and   the  new 
Raven  Ham. 


Ilrlrl.    Mini    (  r-l-    for    Couiilrj     Hull, In   In    Ohio 

,,,,.     II, h, I    of    Hi-    r,7:i     mil.-.    <il     minis    In    1,-    Inipfo' 
Hi-    <• lit    yi-in    li\    111-   '  >liln   Stiiti     IIIkIiwiij     Departnv 

I,.     I ,1     tt .1  il    I.      mi-     ,  Ml-.,   1,1-.     ;i..,M,,lll|.       I"      I 

null,  iii,  ' 
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siv^einitioini    of  tlhie  ! 

ectric  L/iggfi&ft  Assocnaiftiioira 

hirtv-seventh  annual  convention  of  the  National 

Light  Association  was  held  in  Philadelphia, 
to  5.  The  various  meeting  halls  (as  many  as 
irallel  sessions  being  held  at  once)  were  in  the 
Stratford  Hotel  and  on  its  roof  garden  was  the 
■Hirers'  usual  exhibit  of  latest  lighting  equip- 
tc.  There  were,  of  course,  all  the  expected  en- 
lent  features.  The  total  attendance  registered 
0. 

more  serious  work  was  inaugurated  with  an  ad- 
•  Mayor  Rudolph  Blankenburg,  who  welcomed  the 
with  a  characteristic  personal  greeting  that  was 
an  perfunctory. 

Bowing  officers  were  elected  :  President.  Holton 
I  of  New  York:  Vice-President.  E.  W.  Lloyd,  of 

:  H.  A.  Wagner,  of  Baltimore:  L.  D.  Gibbs,  of 
us.  Ga. ;  Secretary,  T.  C.  Martin,  of  New  York; 
,r.  \Y.  F.  Wells,  of  Brooklyn.  N.  Y. 
regular    features   of    presidential    address    (.7.   B. 

of  Philadelphia).  Secretary's  report  (T.  C.  Mar- 
N'ew  York),  and  report  of  Committee  on  Organi- 
>f  the  Industry  (H.  H.  Scott,  of  Yew  York)  re- 
the  association  year's  activity.  The  Progress  Coin- 
report  (T.  C.  Martini  went  a  bit  further.  While 
Satisfies  of  general  conditions  and  development, 
tcs  on  improvements  in  electricity-using  devices. 
irgued  against  the  recent  impeachment  of  holding 
ies  by  the  President  of  the  United  States. 
I  of  the  program  items  were  of  special  interest  to 
■deal    industry  and   others   were  of  wider  engi- 

fcplication.  The  more  important  are  reviewed 
without  regard  to  the  sessions  at  which  presented. 

General  Papers 

dent  Prevention — The  Committee  on  Ground- 
ondaries  (  W.  II.  Blood,  dr..  Boston)  gave  a  rather 
>tii  account  of  progress  in  the  very  important 
I  ennncrting  secondary  circuits  of  alternating-cur- 
•teins  to  ground  as  a  protection  to  the  lives  of  cus- 
wlio  may  touch  fixtures  aftei  chance  puncture  of 
ion  between  high-  and  low-tension  circuits.  Out 
Bipanies  responding  to  requests  for  information, 
'.">  were  -,,  grounding;  the  smaller  companies  were 
I  taking  tin-  serious  risk.  Oul  of  the  222  locali- 
o ruling  tn  water  pipe-  was  allowed  only 
Buries  availed  themselves  of  the  privilege  in  spite 
nown    questionahility    of    other    means    (driven 

■ffied    plate-    and    c -.    etc.  I.       Ill    tile    discll-sioli 

'long  emphasis  was  placed  on  the  liability 
company  nol   grounding  to  severe  punishment  by 

nb\  ious  criminal  negligence. 
report  of  the  Accident  Prevention  Committee  (M. 
ill.  Chicago)  contained  reprints  of  (1)  a  booklet 
detailed  scheme  of  organizing  safetj  work  among 
|p;  i  •.'  i  a  set  of  general  precautionary  rules  and 
let  "'Safety  Rule-  for  Employers;"  (3)  uniform 
for  reporting  accidents  to  the  Association  and  a 
u  scheme  of  tabulating  the  resnlts;  (I)  uniform 
to  be  used  by  this  and  otheT  associations. 

M  also  ' n  prepared  for  a  hook,  to  be  issued  later, 

1  \"l,"  The  Committee  also  showed  a  moving- 
8m,  "The  |. in,  man,"  to  be  used  by  membei  •  om- 


panic-    in    demonstrating    safe    and    dangerous    ways    of 
working. 

"Safety  First"  was  the  title  of  the  annual  presentment 
of  wit  and  warning  from  Paul  Lupke  of  Trenton;  this 
time  he  discussed  the  development  of  an  accident-preven- 
tion spirit  among  employee-. 

Lamps  and  Lighting — The  Lamp  Committee  (F.  W. 
Smith,  of  New  York)  gave  the  results  of  its  annual  scru- 
tiny of  development;  it  showed  that  the  old  carbon-fila- 
ment incandescent  type  had  dropped  from  ■25.5%  to 
11.85%  of  the  total  production  while  the  metallized-car- 
bon  had  slumped  from  its  steady  rise  (to  33.6%)  by 
going  off  to  31.4%.  The  tungsten-type  has  continued 
upward  from  39.9%  to  56.7%.  The  tantalum  had  prac- 
tically disappeared — going  from  1%  to  0.09%.  The 
Committee  appended  a  history  of  the  development  of  both 
arc  and  incandescent  lamp-  and  presented  an  exhibition 
of  all  the  old  and  new  types,  burning;  there  were  the 
new  inert-atmosphere  tungsten-coil  types,  quartz-tube 
mercury  arcs,  new  flaming  arcs,  eh  . 

The  Street-Lighting  Committee  outlined  the  steps  of 
an  investigation  which  it  had  under  way  to  determine 
reliable  data  on  good  street  lighting.  Two  streets  have 
been  secured  in  New  York  City  for  experimental  equip- 
ment and  the  work  will  go  forward  this  summer.  The 
counsel  of  an  eminent  advisory  committee  has  been  se- 
cured; notable  among  its  members  is  Prof.  Hugo  Muns- 
terberg,  the  well  known  psychologist  who  has  brought  for 
the  first  tune  to  any  such  study  in  acceptable  form  the 
criterion  of  mental  effect  and  test-. 

A  Committee  on  Lighting  of  Interurban  Highways 
(G.  B.  Tripp,  of  Harrisburg)  called  attention  to  the  pro- 
visions that  were  being  made  for  lighting  important  im- 
proved roads  other  than  by  vehicle  headlights  and  urged 
this  as  new  business  for  central  station-.  Available  equip- 
ment was  briefly  described  and  the  few  actual  installa- 
tions of  this  sort  were  pictured. 

Steam  and  Hydraulic  Motors— The  Committee  on 
Prime  Movers  (I.  B.  Moultrop,  of  Boston)  made  brief 
dissertations  on  use  of  oil  fuel  in  quick  starting  of  stand 
by  boilers,  a  16r;  decrease  of  operating  ,,,-t  by  using 
blowers  to  force  boiler  evaporation  in  peak  loads,  mean; 
of  preventing  emission  of  hard  cinders,  cheap  pits  for 
submerged  coal  storage,  foreign  boiler  and  engine  prac- 
tice, American  manufacturers'  developments,  hydraulic 
vacuum  pumps,  continuous  water-wheel  discharge  meas- 
urements, a  claimed  recedence  of  gas-engine  and  producer 
use,  the  development  of  aii  American  type  of  Diesel  oil 
engine,  etc. 

The  paper,  "Water  Power  Economies,"  by  0.  B.  I 
well,  of  Portland.  Ore.,  was  a  general  outline  of  thi 
lures    oi    design,    construction    and    operation    of    hydro 
electric  works  affecting  economy   of   service — flow  char- 
acteristics, types  of  dams  and  headworks,  conduits,  pen 
stocks,    main    units   and    auxiliaries,   control,  etc. 

C.  V.  Sea-tone.  Madison.  Wis.,  in  the  paper  "Selection 

of  Hydraulic  Turbines"  pointed  oui  the  need,  frequently 
neglected,  of  securing  those  turbines  which  generate  the 
mo-t  power  for  the  water  passed  under  the  prevalent 
conditions.     The  great   utilitj   of  Bume  teBts  of  runners 

and    the    -elation,    according    to    proper 
size,  runner  and  general  design  a-  adapted   to  local 
conditions,  was  very  generally  set  forth. 

Iji  ere  i,  Vehicles  Dr.  C.  P.  Steinmel  made  an  ad- 
dress on  this  subject,  m  which  he  showed  that  automo- 
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biling,  as  a  sport,  had  not  quite  reached  its  culmination 
but  showed  evidences  of  an  early  decline  similar  to  that 
which  had  been  seen  in  the  sport  of  bicycling.  The  days 
of  long  cross-country  rides  were  limited  he  believed,  and 
when  that  side  had  become  unimportant,  the  automobile 
would  reach  its  final  state  of  business  and  pleasure  use 
in  and  about  towns  with  a  possible  working  radius  of 
some  30  miles.  When  this  steady  state  had  been  reached, 
the  gasoline-propelled  machine  with  its  great  amount  of 
machinery  and  care  required  could  not  compete  in  satis- 
faction or  cost  with  the  light  electric  car.  He  pointed 
out,  as  the  "car  of  the  future,"  a  light  but  strong  ma- 
chine costing  not  over  $500,  and  he  warned  the  central- 
station  men  that  here  was  the  greatest  chance  in  the  his- 
tory of  their  art  to  secure  a  strictly  off-peak  business.  To 
secure  satisfactory  results,  he  expected  that  the  central 
stations  would  have  to  erect  their  own  public  garages 
into  which  the  car  owners  would  turn  their  machines  for 
night  charging  and  perhaps  care.  If  left  to  private 
garages,  they  would  only  stimulate  a  new  class  of  isolated 
plants.  He  showed  the  possibility  of  doing  this  at  some 
$5  to  $10  per  month  and  of  developing  all  over  the  coun- 
try an  off-peak  load  of  1500  million  kilowatt-hours;  up 
to  5c.  per  kw.-hr.  might  be  obtained  which  would  mean 
an  income  of  $75,000,000  without  extra  capacity  needed. 

Rates — The  general  topic  that  attracted  the  largest 
attendances  and  provoked  the  most  animated  and  pro- 
longed discussion  was  rate  making.  The  Rate  Research 
Committee  (E.  W.  Lloyd,  Chicago)  briefly  noted  its 
year's  activity  (largely  in  publishing  the  bulletins  which 
make  up  "Rate  Research")  and  presented  an  exposition 
of  the  "valuo-of-serviee"  theory  as  a  basis  of  adjusting 
detailed  rates  after  the  broad  problem  of  finding  "fair 
return  on  fair  value"  had  been  solved.  The  trend  of  dis- 
cussion did  not  support  the  Committee's  apparent  belief 
in  this  as  generally  more  applicable  than  a  "cost-of-ser- 
vice"  basis,  bul  showed  that  nearly  all  looked  on  cost  as 
the  most  direct  and  dependable  basis  to  start  off  with  and 
to  depart  from  when  data  fell  short  or  peculiar  condi- 
tions  (like  off-peak  stimulated  load)   intervened. 

A  Committee  on  Non-Peak  and  High-Load-Factor 
Business  (6.  II.  Jones,  Chicago)  called  attention  to  the 

8dvi8ability  of  making  rate  schedules  and  policies  SUCD 
as  would  allow  building  up  of  off-peak  business  so  that 
apparatus  would  ao1  be  idle  so  much  of  the  day.  This 
busini  ouped  under  two  beads:  (1)  developed — 

battery  charging,  ice  making,  etc.,  and  (2)  underdevel- 
oped but  promising — electrii  Eurnaces,  electrochemical 
:  ne-.  etc.  One  significant  passage  in  the  repori  ad- 
ii  i  to  admil  franl  Ij  thai  there  were  some 
classes  of  isolated-plan!  prospei  ts,  like  large  botels  and 
office  buildings  w  here  considi  rable  amounts  of  steam  had 

to  be  used,  thai  the  central  Btati ;ould  ao1  tal  e  oi  er 

economically.  I  n  u<  h  casi  member  were  ad^  ised  to 
(  ultivate  i  h<  on  irely  as  a  summer  business,  to 

'i  a    the  n  inter.     In  the  di 

ei    .'nee-      ill      Spei  ill'' 

n  '  evidenl  thai   the 

i  i,  had  I"  be  lc.  per  kw.  hr.  or  lower  to 

l,e  attractivi  ed    how    manufacturers   had 

been  theii    proce    e    and  hom      o  thai 

th    lini  ailed  them 

i     irgued   thai     everal  off 

Id  i"'  foi  in.  m.  a    I'm  in  tani  e:  (1) 

i  om  R  p.m.  i"  3  p.m. ;  (2)  thosi   using  cur 


rent  at  all  times  except  5  to  7  p.m.,  and   (:i)  thosr'jii 
current  only  in  the  summer  time. 

Public  Policy — The  annual  report  of  the  Pub!  f 
lev  Committee  (Arthur  Williams,  of  New  York)  alg 
was  the  feature  of  one  evening  session  to  which W 
attention  was  stimulated.  Gratification  was  ex V 
over  the  general  harmony  of  views  of  companies  ar't 
ity  commissions;  old  arguments  for  unified  clectf-i 
ply  monopoly  supplying  all  kinds  of  load  were  re\» 
industrial  education  of  employees  at  the  expense  [ 
companies  was  recommended ;  the  Association's  il; 
in  combating  public  ownership  of  utilities  was  ■ 
slated.  One  appendix  gave  some  of  the  importantji 
decisions  of  the  year  past;  another  gave  the  recentli 
mendations  of  the  Water  Power  Committee  of  tk«f 
National  Conservation  Congress,  and  a  review  i;  • 
Cleveland  3-c.  municipal-plant  proposal. 


F^.thfls3©   Rajc 


By  .1.  Yipoxii  Davies| 

The  term  '"rapid  transit"  itself,  as  applied  1 
problem  of  city  passenger  transportation,  has  cat 
he  used  with  the  idea  that  it  will  provide  the  soh'oi 
all  the  difficulties  of  travel  incident  to  the  concern 
of  population  in  the  great  cities,  while  it  is  essii 
only  one  element  in  this  great  problem. 

The  development  of  all  big  cities  of  the  world  hHx 
dependent  on  transportation.     The  early  cities  we 
hardly  any  exception,  built  on  waterways  when 
furnished  the  means  of  transportation,  anil   c 
development  of  New  York  City,  the  original  city 
laid  out  with  the  east-and-west  streets  running  t* 
the   North    (Hudson)    River  and   the    Kast    River 
quent  intervals,  because  the  means  id'  transportal 
Iv  those  rivers,  and  the  increased  facilities  for  ii 
munieation   from  side  to  side  were  considered  el'  : 
importance  to  the  longitudinal   movement   which,1! 
then   believed    would   always  remain   upon   tie 
the  North  River  and  the  Kast  River. 

It  is  impossible  in  the  early  days  In  prophesy  vnj 
development  of  a  city  will  he.  and  Washington 
one  of   the    few   eilies   of   the   world   that    havi    Iv 
i  ut  in  the  beginning  on  a  definite  plan,  has  pro\ 
what    was   anticipated    on    the   original    layout 

ton rcial   center  of   Ihe  city  has  developed 

cully. 

Because   the   development  of  a  grown   city  hn-"' 
its  original   plan  to  he  inadequate,   it    is  not   l>\ 
r. n  indication  that  such  planning  or  development  ! 
haphazard.      One  of   the   I  roubles   with    n-    is     ' 
I  i  \  ing  lo  solve  in  ;i  dec  ado  Ihe  whole  Iranspoi'ti 
Inn   of  cities    which    have    required    hundreds  o!    ' 
build  up. 

In    the   more   detailed   sideration   of  Hie  t*- 

sinielure    for    providing    for    rapid    Iransil.    Hi 
of  the  original    -team    railroads  on    private   I'i 
,l(    -mliiir   grade    miisl    mil    he   lost    sigh!    of.     Otl 
fil    i    nee  e     Mies  w  ill   he   Ihe  I  I'ealmelll  of,  01'  rei  0 
of.  Hint     lenin   rnilrond.      Ml  our  large  i  il 


•15x1  rooti     1 1 i  o" 

m    cil      ei  i  nun'    ,   T nti 

.mi        in    Ineei     SO  Chun  i>  si 
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■mjed  in  that  work.  The  proper  treatment  of  these 
-elimination  problems  is  very  complicated  and 
1 1 v  dependent  on  local  topographical  conditions,  bul 
reatment  of  such  should  have  prior  rights  over  any 
development  solely  for  rapid-transit  purposes,  bc- 
i  the  steam-railroad  problem  is  less  elastic  and  much 
limited  by  operating  and  construction  conditions 
a  purely  rapid-transit  road  handling  passenger  ser- 

j  nerally  speaking,  it  can  be  assumed  that  a  properly 

railroad  track,  whether  on  surface  right-of-way.  or 
let  or  steel  structure,  or  in  a  subway,  is  capable  of 
hf  only  the  same  passenger  business,  or,  in  other 
-.  can  serve  to  operate  the  same  number  of  persons 
hour;  and,  further,  that  the  operation  and  mainte- 
e,  including  depreciation  and  all  other  charges,  will, 
road  is  doing  a  reasonably  full  business,  use  up  about 

of  its  gross  income,  the  remaining  5">r;   being  avail- 
to  pay  the  interest  charges  on  the  capital  invested. 
,  therefore,  can  readily  be  seen  how  important   it   is 

light  traffic  to  keep  the  cost  of  construction  and 
iment  low,  considering  that,  for  illustration,  the  In- 
nnie.li  Rapid  Transit  Subway  in  Xew  York,  consist- 
in  uait  of  subway  and  in  part  of  elevated  structure, 
t  haul  more  than  -2,000.000  pay  passengers  per  mi- 

per  mile  of  single  track  to  meet  fixed  charges  for 
'hire  and  equipmenl  :  or,  further,  that  a  road  which 
d  cost,  for  structure  alone  without  equipment,  say 
i. nun  per  mile  of  double  track,  would  have  to  haul 
five-cent  fare  910,000  pay  passengers  to  pay  interest 
ges  on  its  expenditure  for  that  structure,  and,  if 
pinent  were  included,  would  have  to  haul  probably 
0,000  pay  passengers  per  annum. 

will  help  materially  in  this  consideration  to  have 
■lv  stated  the  approximate  relative  costs  of  producing 
rent  structures,  and  the  figures  in  the  accompanying 
■  are  given  as  average  costs  for  construction  of  struc- 
s  and   the   installation   of   structural   equipment,  but 

hi  power  or  rolling  slock.  They  do  not  include  the 
e  of  property  for  rights-of-way  or  easement  and  are 
n  on  the  basis  of  constructing  a  double-track  railroad 
ach  case,  although  reduced  to  Hie  cost  per  mile  of  sin- 

n  connection   with   the  above   table  of  costs,  the  dif- 

■i.e  in  the  first  cost  of  constructing  improvements  in 

tv  like  Washington,  where  the  soil  is  advantageous  to 

;ii-     where    the    streets    are    broad    ami    where    there 

i0  difficulty  in  changing  subsurface   improvements,   is 

narked  rout  rust  to  (he  cost  of  executing  similar  work 

ike   \'i'W  York,  where  the  material   to  be  exea- 

Ki -i  difficult,  where  the  streets  are  congested  ami 

■re  there  are   numerous  ami   extensive  subsurface   ini- 

lo  be  cured    for. 
ii  the  matter  of    peed  of  operation  on  street  surf. -ice 
ii    congested    portions   of  great    cities   the   aver- 
doe«    not    i'Xi  eed    S    mile-    per    hour.      I  n    the 
districts  of  a  city  this  speed   is  increased  to  1  I 
per  hour,   but    tic   avem >!    I'm    street- 
ley   railroads   in  cities  will   not   exceed   01/,   miles   per 
r.     Similar  elei  trie-trolley  sen  ice  in  outlying  districts 
private  right-of-wav  will   average  somewhere  between 
ami  15  miles  per  hour.     Local  service  on  elevated  rail 
nbways  or  in  open  cut.  with  stations  approxi- 
i  tely    T'on   ft.   npart,  will  op. 'rate  nt   an   nvcragi 
bout    I  r>  miles,   per  hour.      Kxpress  service  on  subway 


TYPES  OP  STRUCTURE  FOR  DOUBLE  RAILWAY  TRACKS 

Cost  per  mile 

of  single  track 

Trolley   railroad   in   suburban   district,   either   on 

public  roads  or  private  right-of-way  where  no 

paving    is    required;    complete    with    overhead 

trolley     construction,     track     bonded;     all     in 

operating   condition    $25,000 

Trolley  railroad  on  city  streets,  including  as- 
phalt or  granite-block  pavement  for  width  of 
tracks  and  2  ft.  outside  of  tracks;  complete 
with      overhead      trolley      construction,      tract; 

bonded;  all  in  operating  condition 42,000 

Underground  trolley  railroad  in  congested 
streets  of  a  city,  including  necessary  pave- 
ments, conduits,  etc.,  and  with  reasonable 
allowance  for  changes  of  subsurface  improve- 
ments: 

New  York    126,000 

Washington    48,500 

Elevated  railroad  of  a  type  and  for  the  loading- 
permissible  to  meet  requirements  of  Public 
.Service  Commission  of  Xew  York;  complete 
with    stations,    contact    rail,     ties    and    track; 

averages    125,000 

Railroad  in  open  cut  similar  to  Sea  Beach  R.R. 
of  Brooklyn  Rapid  Transit  Co.  in  Brooklyn, 
where  work  is  executed  with  steam  shovel  and 
with  concrete  walls;  averaging  cost  of 
bridges  and  stations  as  part  of  the  cost;  com- 
plete with  contact  rail,  ties  and  track;  av- 
erages      225.000 

Railroad  on  masonry  vial  let  filled  in  with  store 
ballast,  similar  to  structure  now  being  elected 
on  Queens  Boulevard  from  Queeesboro  Bridge 
to  Greenpoint,  on  Long  Island.  New  York; 
complete   with    stations,   contact   rail,    ties   and 

track;   averages    330,000 

Subway  such  as  the  Fourth  Avenue  Subway  in 
Brooklyn,  where  work  is  unaffected  by  sub- 
surface improvements,  where  the  digging  is 
easy  and  can  be  done  with  steam  shovel  under 
typical  ideal  conditions;  complete  with  struc- 
tural and  track  equipment;   averages    402,000 

Subway  such  as  the  Broadway  Subway  now  be- 
ing constructed  in  Xew  York  City,  when,  the 
work  is  very  difficult  and  involves  extreme 
interference  "with  subsurface  improvements  ol 
all  kinds,  the  support  of  street  surface,  trolley 
car  tracks,  underground  trolley  construc- 
tion,  etc.;   complete   with  structural  and   track 

equipment;   averages   1,190,000 

Iron-lined  tube  tunnels  under  waterways  or  be- 
low water  level;  complete  with  structural 
equipment   and    track;   averages    2,700,000 

or  elevated  railroads  or  in  open  cut,  with  express  stops 
spaced  about  2  miles  apart,  will  operate  at  an  average 
speed  of  about  25  miles  per  hour,  while  steam  railroads 
operating  rapid-transit  suburban  service,  with  stops  at 
longer  intervals,  have  an  average  operating  speed  of  30 
to  35  miles  an  hour,  depending  on  the  district  served 
and  the  frequency  of  stops. 

The  spacing  of  sf;it i«m>  on  any  type  of  rapid-transit 
railroad  is  an  important  factor  as  affecting  tram  oper- 
ation and  development  of  the  district.  The  demand  by- 
operating  railroad  officers,  in  the  interest  of  the  general 
traveling  public,  is  to  increase  the  length  between  express 
stops  and  so  increase  the  average  -peed.  and.  at  the  same 
time,  to  throw  increased  and  more  equitable  burden  on 
to  the  local  lines.  On  the  other  band,  the  constant  de- 
mand by  real  estate  promoters  i-  to  ruin  the  entire  high- 
speed express  service  by  introducing  frequent  stops  on  the 
express  lines,  thereby,  to  a  large  extent,  reducing  the  ex- 
press service  to  little  belter  than  is  provided  by  the  local 
trains. 

For  the  best  operation  and  to  stimulate  growth  in  out- 
lying districts,   no   high-sp 1   service   should   have   sta 

tions  at  nearer  intervals  than  two  miles,  in  the  territory 
between  tic  concentrated  commercial  center  and  the  out- 
\\  inp  suburban  sei  I  ions. 

The  increase  in  travel  in  relation  to  the  population  of 
cities,  as  illustrated  b\   New   York,  indicates  the  growing 

i ssity  for  con  tanth   increasing  facilities  by  all  classe 

of  transportation  service.  Cn  New  York  City  in  L860, 
liv  all  means  ol'  public  conveyance,  there  were  only  13 
r ;des   per   he, el   of   population   per  annum.      In    1870,   this 

i  (jure  had  im  reased  to  100;  in  I?  0  ;  in  1890,  to 

'.'UO;  in  1900,  to  2±1  ',  in    L910,  to  322;  and  the  most    re- 
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cent  figures  indicate  about  3fiu  ride?  per  head  of  popula- 
tion per  annum  during  the  last  year.  Somewhat  similar 
ligures  hold  good  for  Paris,  London  and  Chicago,  and  to 
a  large  extent  this  increase  has  been  occasioned  by  the 
increased  transportation  facilities  provided  for  the  public. 


Asa   Investigation 


The  hydraulic  properties  of  cement  made  of  the  class 
of  materials  called  "puzzolana"  have  long  been  known,  es- 
pecially when  these  materials  were  mixed  with  lime.* 
These  materials  are  largely  made  up  of  silica  and  alum- 
ina, and  in  some  cases  with  considerable  amounts  of  iron 
oxide  and  lime.  A  number  of  artificial  puzzolanic  ma- 
terials have  been  recognized,  prominent  among  which  are 
blast-furnace  slags.  Tn  examining  the  composition  of  va- 
rious coal  ashes   (see  Table  I),  a  striking  similarity  has 

TVBLE    I.     COMPARATIVE    ANALYSES   OF  PUZZOLANA  AND  COAL 
ASHES 

SiO,      Al.O,     Fe,0,      CaO       MgO     Alkali      SO,  11,0 

Italian1 40-60      10-22        5-30        1-18        0-5  1-11         ...  3-9 

22-40 

Azores' 53-61      11-20        6-13        2-4  1-2  2-6  ...  5-12 

24-26 

French" 31-48  33-39  4-8  0-4  0-7  ...  2-20 

German  trasses'  46-68      11-23        3-12        1-8  1-3  2-10        ...  1-13 

17-33 

Santorin  ash'.    .    63-73      10-16       4-9  3-4  1-2  3-5          ...          1-5 

French  arenes' . .  39-60      20-30        9-22  2-8  2-8  1-3          

Welsh  coal- 27                                          o  1  

English  coke*.    .      42           34             5            .              0  3          ...           13  ... 

Illinois  coal1....    27-56      14-24      12-52        2-12  1  0       , 

36-66 

Illinois  coal3 23-40        6-10      13-33     25-55        1-2  0 

2M2 
Indiana   coal'    ..    27-45      11-28      20-52        2-5  1  0 

18-66 
Foreign    anthra- 

cite* 40  42  5  8  1  ...  1 

4* 
Buck  Mt.  (Pa.)'      26            27            43              2               2             ...          0.2 
Pardee  coal'....       11            15           39            5           0  1         ...         0  8 
Ohio  Coal  Co.*..      51          23          11           H           " 
Steam  (bitum)«.     40         24         28  7  1  2  

'From  Eckel's  "Cement,  Lime  and  Plasters." 

'From  Btillmaii-  "Entrim-cring  Cheini  try. 

'From  Dniv   of  111    Bulletin  43,  1909. 

'From  Eckel's  "Cement,  Lime  and  PI 

M'r.,f  I..  H   Marks. Eng   News,Dec  8.1910 

eL.  P.  Crecelius,  Am.  Elec.  Hy.  Eng  Assoc  . '  >cl   7.  1912. 

been  Been   with   the  compositi E  the   puzzolanic   ma 

tcrials  noted,  and  the  question  at  once  arises  in  mind  as 
t,.  whether  coal  a                              ro  ierties  when  made 
into  cement  with  hydrated  lime.     If  coal  ashes  Bhould 
be  found  Buitable  as  eementitious  material,  a  great   use 
)-,,,    them   might   I"'   found   in   Borne   low-grade  construc- 
tion where  cheapness  ie  .1  greal  consideration;  Buch  mix- 
mighi   be  of  particular  use   for  the  foundation  of 
ments,  in  rural  di                  :  there  mighl  be  many 
other  services,  like  buildjng  mortars,  where  low  cos!  and 
wide  availability  would  be  important   factors.     Any  de- 
v  of  unit  strength  of  the  re  ul1 imenl  or  con- 
crete, compared   with   the                     ired    with   highi  i 
f_.r;i,|,                                      compi  nsated    for,    in    rough 
mei     ons.     ri  could  no!  be  expected, 
of  course,  thai  such  materials  would  ropplanl  the  higher- 
i.'it  their  use  mighl  be  supplementary. 
\    f  experiments,  at  hereinafter  outlined,  was 

• 

thi  '  •      l"  On: 
1     I 
«iirliu-H    (3)   ai  iu-.i.  •  om  1  iim. 


made  at  the  Engineering  College  of  the  University 
Vermont,  to  investigate  the  possibility  of  puzzolanic  eha 
acteristics  in  coal  ash.  These  experiments  were  coi 
pleted  by  Messrs.  N.  C.  Peterson,  J.  J.  O'Brien,  and 
F.  Devereaux,  in  1913,  as  part  of  a  thesis  for  the 
of  Bachelor  of  Science  in  Civil  Engineering.  The  wo 
was  done  under  the  direction  of  J.  W.  Votey,  Dean, 
J.  W.  Elliott,  Professor  of  Civil  Engineering,  and  in  1 
sulfation  with  the  editors  of  Engineering  News. 
chemical  analyses  were  made  by  the  Department 
Chemistry  for  the  investigators. 

A  much  more  extended  and  comprehensive  outline 
tests  was  started  upon,  but  the  unfavorable  results  in 
early  part  of  the  series  did  not  warrant  their  being  ci, 
ried  out  as  planned. 

Tests  were  made  on  anthracite  and  bituminous  cc 
ashes,  both  fresh  and  weathered.  All  fresh  ashes  we 
taken  direct  from  certain  furnaces,  and  the  weather, 
ashes  were  secured  from  piles  where  they  had  been  i 
posd  to  the  elements  for  approximately  a  year.  In 
case,  typical  samples  were  secured.  All  four  varie 
were  not  given  chemical  analysis,  but  two  of  them  w< 
studied  with  the  results  shown  in  Table  II. 

TABLE  II      ANALYSES  OF  ASHES  SAMPLED  FOR  STUDY  OF  P17. 
LANIC  NATURE;  UNIVERSITY  OF  VERMONT  EXPERIMENTS 

Fresh  Bituminous  Fresh  Anthracite 

Sample  1          Sample  2  Example  1      Sampli- 

SiO 27.25             27.07  47.95             48.21 

AUG, +Fe„0 , 30  13             27  00  37  07             39.06 

CaO " 0.00               0  00  0  00               0.00 

Mg<  I                                                        0.00               0  00  0  00               0.00 

h,o.  o.oo  o.oo  ooo  n  oo 

C. 4101  41.01  Trace  Trace 

A  comparison  of  these  analyses  with  the  figure! 
known  puzzolanic  materials  shows,  so  far  as  mi  re 
stituents  go,  real  similarity.  It  was  not  expected,  ho, 
ever,  that  ash  containing  such  a  large  percentage  of  u 
burned  coal  as  was  seen  in  the  fresh-bituminous  sampl 
would  give  good  results,  but  the  analyses  were  complet 
after  the  tests  were  started,  and  the  percentage  of  carbi 
was  not  known  beforehand.  A  good  grade  of  fai 
slaked  lime  was  secured  for  use  n  making  up  the 
ash  mixtures.     This  slaked  lime  analyzed  as  follows: 

Sample  1  Sample  '-' 

Si„0.                                      0  888  0  6*1 

Fe\0,+AI..O, 0  130 

Cab.. .                67.83  68  80 

\l,.(i                                                                                         ii  mi  a  (m 

il  (i                                                                                    ii  82  0  U 

The  ash  samples  were  ground  in  a  standard  (Olsei 
ball  mill  and  screening  tests  were  made,  but  on  accou 
of  the  extreme  lightness  of  the  ground  material  it  w 
found  impossible  to  determine  the  exact  percentage  pas 
ing  through  a  200-inesh  sieve.  (This  might  havi 
on  account  of  the  mutual  attraction  of  the  fine  particl 
electrified.  Ash  which  had  once  passed  through  a  20 
mesh  screen  was  passed  through  the  second  time  with 
great  deal  of  difficulty,  which  makes  the  theory  oi 
indention  seem  more  prohahle.)  At  first  it  was  theim 
that   the  ball  mill  was  not   grinding  the  ash   fine  i 

o  a  pebble  mill  and  hand  Inn  k  were  tried,  but  with  I 
better  results  in  screening  tests.  In  all  cases,  the  bad 
was  ground  for  about  eight  hours  in  the  ball  null.  Bi 
only  that  portion  passing  through  a  1 00  mesh  screen,  in 
less  otherwise  noted,  was  used  in  the  trials.  The 
material    nave  even    indication  of  being  as  fine  a 

,ni,|  cement    and   the  experimenters  were  nf  the  opinio 
that    fully   s.'i'v     was   of   such    a    size   as    to   have 
through  tin     'mi  ,,,,    |,  ,„  ivr ,1.  ,.\,  ,.|,i   I,,,    ih,.  intei  fi 
<■!  balling  phenomena. 
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mixing  of  ashes  and  lime  was  done  by  hand.  To 
i>te|iine  when  paste  was  of  the  proper  consistency  in 
<r  the  briquettes,  the  common  laboratory  method 
•.eel  of  molding  a  ball  until  water  appeared  on  the 
e  and  then  dropping  this  from  a  height  of  20  in. 
iples  of  the  four  varieties  of  asii  which  had  passed 
i  mesh  screen  were  mixed  by  hand  with  25%,  50%, 
I  rod  100%  of  hydrated  lime,  and  six  briquettes  were 
,|:  d  from  each  mixture.  The  molds  were  then  placed 
moist  closet.  At  the  end  of  24  hours  they  were 
ned,  and  it  was  found  that  all  the  briquettes  had 
fled  slightly  but  none  had  taken  initial  set.  The 
I  were  removed  and  one  briquette  of  each  mixture 
aced  under  water,  the  rest  remaining  in  the  closet. 
fitwo  months,  no  further  action  was  noted — no  in- 
let being  detected. 

and  lime  mixtures  ground  together  in  the  ball  mill 
1  no  better  results  than  when  mixed  by  hand.  Bri- 
s  which  hardened  in  air  possessed  no  tensile 
th  and  could  easily  be  broken  with  the  fingers.  Suf- 
material  for  a  few  briquettes  was  secured  passing 
:h  a  200-mesh  screen  and  mixed  with  50%  of  hy- 
lime,  but  the   results  were  the  same  as   already 


briquettes  were  made  from  each  of  the  lime-ash 
es  and  standard  sand  (20-30-screen),  also  from 
f  the  lime-ash  mixtures  and  sand,  finely  ground 
hall  mill.  The  proportions  were  one  part  lime-ash 
i  part  sand.  The  sand-mixture  briquettes  were 
I  in  the  same  manner  as  the  neat-mixture  bri- 
;  and  the  results  of  the  tests  were  identical.  Xo 
ilic  properties  seemed  to  develop. 

Mint,  the  experimental  work  was  stopped  on 
t  of  the  negative  results. 

experimenters  were  thus  unable  to  corroborate 
tatements  as  may  he  found  in  the  Encyclopaedia 
nit  a :  "Good  hydraulic  mortars  may  be  made  from 
nixed  with  furnace  ashes  or  burned  clay  as  the 
anic  constituent,"  nor  were  they  able  to  discover 
thority  for  this  statement. 

possibility  should  be  noted  of  a  connection  be- 
tlie  negative  results  secured  in  these  experiments 
ie  necessary  treatment  of  blast-furnace  slag  in- 
.  for  puzzolan  cement.  These  -lags,  although  they 
Me  the  correct  chemical  constituents,  are  worthless 
lenting  material  unless  they  are  suddenly  cooled, 
quire  in  this  way  (he  necessary  physical  properties. 
I  interesting  to  add  that  a  study  of  this  point,  has 
ly  been  reported  by  I\.  (i.  [lokevie,  Bulletin  2,  of 
•ademy  of  Sciences  of  St.   Petersburg,   Russia.  The 

dies  of  ce nts  lead  him  to  the  opinion  that 

emperature  and  sudden  cooling  play  the  principal 
mdamcntal  rule  in  contributing  to  siliceous  earths 
mzzolanic  or  hydraulic  properties. 
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r>      KrductloilN     In     tin-      \     v.      \iirk     <ll>      l)e|nirtiiienl     of 

'"It  hnvi.  amounted   to  $100,173  per  annum   since   the  pres- 

,   F      i      ii      Krncki      him    been    In    office. 

If-ll    i  ullailNl-ll    I   ml  it   it    Three-Slur?     Fri limine    whli  h 

iii    Elizabeth,    N.   J.,   "ii    May    2S.      The    bulld- 

'"'  i ii      iu>  were  under  the  house  adjusting  the 

"*|  one   man    huh    killed. 
1     KmiI.ixI.ui    In    Hie    Sewer    Screening    Mullen.    BoMon 

itlnn    •  ■  .i i ■  •■  t  i , i t 1 1-    (lie   .Ii     iKtruus   explosion    In    the 
■    ..f  the  '  'helseu   St.   punipln      stilt  Ion   ol    I  he    Mel  I  o 


politan  sewage  system  in  East  Boston,  Mass.,  on  June  1, 
places  the  fatalities  at  six — three  of  the  injured  having  died. 
1'p  to  June  6,  no  light  had  been  shed  on  the  cause  of  the 
accident. 

A  Proposed  Metropolitan  Mater  District,  consisting  of 
Oakland,  Berkeley,  Alameda  and  four  other  California  cities 
on  the  east  side  of  San  Francisco  Bay  was  defeated  on  June 
2  by  a  vote  of  about  13,500  to  10,700  out  of  a  total  registra- 
tion of  about  S4.000.  The  proposition  carried  no  financial 
obligation  nor  any  other  feature  than  the  mere  formation  of 
a   water   district. 

Concrete-Bridge  Falsework  Collapsed,  due  to  a  20-ft.  rise 
in  the  Leon  Creek,  at  the  new  county  bridge  over  the  creek, 
on  the  Palo  Alto  road,  near  San  Antonio,  Texas,  on  May  21. 
The  falsework  supported  the  concrete  arches  which  are  said 
to  have  been  placed  ten  days  previous  to  the  accident,  and 
not  to  have  been  damaged  by  the  collapse  of  their  support. 
On   May  22,  the  Leon  had  gone  down  S  or  10  ft. 

Two  Small  Frame  Buildings  Collapsed  in  Philadelphia  on 
June  2,  during  alterations.  The  buildings  were  2%  stories 
high  and  had  not  been  occupied  for  some  time.  According  to 
the  Bureau  of  Building  Inspection  no  permit  had  been  applied 
for   nor  granted,   for   altering   the   houses. 

On  the  day  previous,  during  a  funeral,  the  floor  of  another 
residence  in  Philadelphia  failed,  dropping  about  20  persons 
and   the   coffin   into   the  cellar. 

An  80- Year  Old  Wooden  Bridge  on  the  Granville  Road  over 
Little  River,  near  Springfield,  Mass..  known  as  Morton's 
Bridge  was  recently  torn  down.  The  old  bridge  was  built  in 
about  1S35  and  was  shown  by  an  investigation  to  be  in  a 
dangerous  condition  due  to  weakened  timbers.  The  present 
abutments  will  be  rebuilt  and  probably  two  new  piers  will 
be  placed  in  the  river  to  help  support  a  new  concrete  struc- 
ture. 

A  Locomotive  Jumped  the  Track  at  High  Speed,  killing 
five  men  and  injuring  three  on  the  Baltimore  &  Ohio  R.R., 
near  Cook's  Mills,  about  9  mi.  northwest  of  Cumberland  on 
the  Pittsburgh  division  on  May  31.  The  locomotive  was 
carrying  a  freight  crew  of  six  men  and  an  engineman  and 
fireman.  The  engine  had  been  running  about  a  mile  on 
straight  track  at  a  speed  of  over  60  mi.  per  hour  when  it 
left  the  track,  rolled  over  an  embankment  and  dropped  into 
a    field    bottom    up. 

The  Federal  Aid  Road  Appropriation  Bill  of  $25,000,000, 
which  passed  the  House  of  Representatives  on  Feb.  10,  by 
a  vote  of  2S4  to  42  is  in  danger  of  being  materially  reduced. 
A  sub-committee  of  the  Senate  Post  Office  Committee  pro- 
poses to  cut  th;-  appropriation  to  $5,000,000.  The  Shackle- 
ford  bill  appropriating  $25,000,000,  distributed  on  over  a  mil- 
lion miles  of  roads  as  proposed,  amounted  to  about  $15  per 
mile,  so  the  new  bill  will  be  only  $3  per  mile,  or  equivalent 
to  the  labor  of  one  man  one  day. 

A  Stenmer  Struck  the  Draw  Span  of  the  Madison.  St. 
Bridge,  in  Chicago.  111.,  on  May  30,  carrying  away  part  of  the 
railing  and  sidewalk.  A  number  of  persons  on  the  bridge 
at  the  time  were  knocked  down,  but  none  was  hurt.  Tem- 
porary trouble  in  the  bridge  machinery  prevented  the  turn- 
ing of  the  span.  Just  as  the  draw  span  started  to  move,  the 
freight  steamer  "Susquehanna"  of  the  Anchor  Line  towed 
by  a  tug  crashed  into  it.  The  ship  was  not  damaged,  and 
moved    on    as    the    bridge    gave    way    before    it. 

The  Corrected  List  of  Casualties  by  the  sinking  of  the 
"Empress  of  Ireland"  shows  that  the  total  number  of  per- 
sons sailing  from  Quebec  on  the  vessel  was  1 4 7!».  of  which 
1027  were  lost  and  4 r, 2  were  saved.  The  casualties  among  the 
passengers  and  crew    wi  re  as   follows: 

No.  sailing         No.  lost  No.  rescued 

First    class     92                         56  36 

Second     class     266                        209  4  ■ 

Third     class     Tin                        582  136 

Crew      113                         l-ii  238 

The  Chicago  Railway  Terminal  Commission,  provided  tor 
by    the    new    ordinance    for    the    reconstruction    of   the   Union 

Station,    and    noted    recently    in    our   columns,    is    constituted   as 

follows:  John  F.  Wallace,  engineer  toi  the  council  com- 
mittee on  local  transportation,  and  Uderman  Elite  Qreiger, 
chairman  of  that  committee;  Blon  .1  Arnold,  engineer  and 
Walter   L.    Fisher,    attorn*  ntlni     thi     Citizens    Ter- 

minal   Committee;    E.    H,    Bennett,    n  the    Chicago 

Plan  Commission;  L.  A,  McOann,  Commissioner  of  Public 
Works;    and    W.    H.   Sexton,   Corporation    Counsel.     The 

on  is  to  investigate  the  railway  terminal  problem  of  the 

,n      b  mi   t"  make   Its  Brat    re by  Jan.   1,    1916. 

city    Plana   a    Union    Railway   Terminal     I'm!. 
authority,    the    city    of    Minneapolis,    Minn.,    is    working    out 
pi    „     for  a  union  depot    to  be  used  by  all   tl  entoi 

lug  the  city.    The  central  feature  of  the  plans  is  an  ei  I 
,,r   the   new    Qreal    Northern    Rj     terminal   to   twlci 

i    e.   giving   It   a    minimum    of   ■_•  t    ter- 
i  ■  i.i  a  and   i foi    a   possible   futui  <■   rallw  b  i 
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building.  Extensive  adjustment  of  trackage  connections  and 
fi'eight-house  facilities  is  necessarily  involved,  to  clear  the 
required  site  and  at  the  same  time  give  the  individual  roads 
freight  facilities  equal  to  or  better  than  their  present  ones. 
F.  W.  Cappelen,  City  Engineer,  has  the  matter  in  charge. 
Negotiations  over   the   plans  are   pending. 

"Overlieati  Charges"  covering  all  "proper  and  fair  allow- 
ances for  engineering  and  superintendence,  insurance,  taxes 
and  legal  expenses,  interest  during  construction,  financing 
and  development  cost,  are  grouped  under  "intangibles"  by 
the  Ohio  Public  Service  Commission  in  considering  appraisals 
of  the  property  of  the  Bucyrus  Light  &  Power  Co.  Their  al- 
lowance for  all  intangibles  was  $14,000  or  about  19%.  The 
original  intangibles,  corresponding  to  original  or  reproduc- 
tion cost  of  tangible  plant,  were  $18,000  and  this  was  deprec- 
iated just  as  was  the  physical  property.  What  are  commonly 
called  "intangible  values."  including  early  deficits,  etc.,  seem 
not  to  have  been  allowed:  it  is  stated  that  if  development 
would  cost  $20,000,  then  little  of  that  sum  could  be  shown 
as    present    business    is    not    yet    developed. 

Six  Men  Were  Overcome  l>y  Gas  on  the  Tank  Steamer, 
"San  Valeric"  which  arrived  at  Galveston,  Tex.,  on  May  31, 
with  a  cargo  of  crude  oil  from  the  Tuxpan  fields  in  Mexico. 
According  to  the  crew  the  chief  carpenter  of  the  ship  went 
down  into  the  forepeak  to  make  repairs  to  one  of  the  bilge 
pumps,  on  May  28.  The  entrance  to  the  forepeak  is  by  means 
of  a  manhole  about  2  ft.  in  diameter.  When  about  half-way 
down  the  ladder  the  carpenter  was  seen  by  his  helper  to  let 
go  suddenly  and  fall.  The  helper  started  downward  and 
was  in  turn  overcome.  Chief  officer  P.  F.  Elliott  was  next 
to  go  and  he  was  followed  by  three  other  men,  all  of  whom 
were  overcome.  The  six  bodies  were  finally  recovered  by 
using  a  smoke  hemlet.  The  fatal  compartment  was  not  used 
for  oil  storage,  and  it  was  not  known  how  the  fumes  gained 
entrance   into   it. 

An  Ozone  Plant  for  Water  Treatment  is  a  feature  of  the 
equipment  of  the  new  office  building  of  the  Chicago,  Bur- 
lington .t  Quincy  R.R.,  in  Chicago.  The  plant  has  capacity 
sufficient  for  water  supply  for  some  3000  persons,  and  has 
been  in  operation  about  ten  months.  The  design  and  installa- 
tion were  left  to  the  contractor,  the  Held  Co.,  of  Chicago, 
under  guarantee  that  the  plant  would  operate  to  the  satisfac- 
tion of  the  railway  company's  officers.  The  water  from  the 
city  main  is  passed  through  two  Roberts  mechanical  filters, 
which  can  be  run  in  series  or  parallel,  according  to  the  de- 
gree of  filtration  required.  The  water  then  passes  through  a 
disk  type  International  filter  and  into  the  cooling  tank.  The 
ozone  is  introduced  to  the  system  in  the  return  main  to  the 
cooling  tank,  so  as  not  to  be  dependent  on  the  flow  of  the 
make-up  water.  The  daily  consumption  of  drinking  water 
is  about   4000    gal. 

High  \\  in<l«  Destroyed  a  Large  Cattle  Pavilion  at  the 
Wisconsin  State  Fair  Grounds  on  May  31.  The  pavilion  was 
built  two  years  ago,  of  concrete  blocks  and  steel.  It  was 
100x200  ft.  in  plan,  valued  at  $50,000  and  insured  for  $31,500. 
It  is  stated  that  not  a  section  of  wall  more  than  6  ft.  high 
remained  standing.  Small  sections  of  the  slate  roof  which 
was  supported  on  steelwork,  are  intact  but  most  of  the  slate 
roken. 

Many  washouts  occurred  In  the  streets  of  Milwaukee, 
rs  were  choked  and  cellars  flooded.  Two  60-ft.  brick 
chimneys  of  the  plant  ol  the  Kearne  S  Trecker  Co.  were 
blown  down.  In  falling  they  demolished  a  blacksmith  shop. 
An  unfinished  flat  building  collapsed.  It  is  said  that  %-in. 
boards  from  a  building  of  the  International  Harvester  Co. 
;  the  15-in.  ■  .  1 1  ol  another  building  100 
ft.  awa  ■    they   penetrated   about   2  ft. 

\    Timber    Highway    Bridge     Burned,     which    spanned    the 
■      between  Somervllle  and    Vied  ford,  Mass.,  on  June 

6.     A  si  part  of   the   bridge    w  a 

iped  into  i  )i"  river,      n   is  suppo:  i   I 

thai    the    fire    was    caused    by    spar]       from    an    electric   cable 

er    the    bridge       Tin     I    irned    section    was    about 

;th.     The   bi  100  ft.  b     70  ft.  wide, 

6-ft,   sidewalks  and 

•    elllngton  Bridge 

in  on   th  i  Pells  a  nd   i  he 

ed  befon 

erctl    were  able   to 

hi    h   tide  .- 1  ■ 

to   n  '    h    iii 

ipon    I  •  ■    blaze. 

The  nea  i  ei  I    la  nd   I  if  a   mile  dis- 
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to  travel  bel 
i  ij    Boston 
i  i.  .  irii-     Switching     Locomotive!  Mew 

j  i.i  vii  !         conl i "   yield    i  i  yorable   ■  •    ulta 


All  the  switching  has  been  so  done  in  the  Harlem  li.r 
yards,  New  York  City,  for  IS  months.  In  some  of  these  jj8 
where  car  floats  are  loaded  and  unloaded  the  service  is  ff 
cult.  So  far  the  officials  find  the  electric  switches  sup  or 
in  every  way — control,  stand-by  losses,  freezing,  etc.  |k 
units  do  the  work  of  twelve  steam  locomotives  and  I 
handle  all  the  freight  from  the  river  to  Stamford.  Conn.,*,, 
these  are  kept  in  service  24  hours  a  day  covering  somi  1 
miles  (with  three  crews).  A  typical  total  of  monthly  . 
age  (six  in  a  yard  only)  was  about  33,000.  and  energy  t« 
at  the  locomotives,  S96,000-kw.-hr.;  65.000  cars  were  s 
through   of  a   total    weight   of    1,000,000    tons. 

The  company  has  16  switching  locomotives,  each 
four  125-hp.,  25-cycle  motors.  The  weight  is  SO  tons 
and  maximum  tractive  effort  40.000  lb.  At  6  mi.  per  h 
effort  of  36,000  lb.  can  be  developed  for  threj  minutes, 
continuous  effort  is  14.S00  lb.  at  11.5  mi.  per  hr.— 
"Electric  Railway  Journal,"  May  23,  1914. 

The    WiMconHin    State    Building    Code,    which    was  publ 
for  discussion  two  months  ago  by  the  Industrial   Comm 
of  the  state  is  likely  to  be  in  final  shape  in  about  two  m 
As  a  result  of  its  publication,  and  public  hearings  in  va| 
cities,    a   great   many    detail   comments   were   received   bjj.h. 
commission.      These    will    be    studied    and   a   number   of   I 
probably   used    to   improve  the   code.      The   general   plan  o  h. 
co.!c    is    not    attacked   by    the   criticisms,    however,   and  ill. 
final  form  it  will  doubtless  be  similar  to   the  tentative  d<n 
a   set   of   provisions   bearing   on   fire   protection   and  sanit  or 
mainly,    with   a   short   and    very    general    chapter    on    cons  it 
tion.     The   code  concerns   itself  only  with   "places  of  em.ij 
ment   and    business   buildings":    these    terms   are   so   defint  a 
to    exclude    dwellings,    private    stables,    apartment    buildst 
houses   not   more  than   two   families,    and   lodging  houses  :t! 
less  than  six  lodgers.     The  intention  is  that  the  local  offial 
of  cities  shall  administer  the  cede,  no  administrative  rna.n 
ery  being  as  yet  contemplated  by  the  commission.     S.  J. 
liams,   Deputy   in   charge   of   Buildings,   is   handling   the 
work    on    the    code    for    the    commission.      An    advisory 
of   architects   and    othe:s    assists. 

V  Decade  of  Panama  Canal  History — Ten  years  of  A 
can  occupation  of  the  Canal  Zone  were  completed  on  av 
4.  1914,  the  transfer  of  Canal  property  from  the  senil 
French  company  to  the  United  States  having  been  effects  or 
May  4,  1904.  The  three  first  years  of  the  American  ocoa- 
tion  were  devoted  principally  to  preparation.  Exeavatk  It. 
the  Culebra  Cut  section,  continued  from  the  first  with 
equipment  as  was  available,  was  not  well  under  way  o: 
American  plan  until  the  first  part  of  1907;  and  the  only  d: 
at  work  up  to  May  20,  1907.  was  the  old  French  ladder  dr 
"Mole."  maintaining  the  channel  between  the  ocean  and  he 
steel   wharf   at    Balboa. 

The  decade  has  seen  the  virtual  completion  of  the  C  al 
and  the  beginnings  of  its  commercial  and  naval  use.  Dine 
the  past  year,  the  sea-level  channels  have  been  opene  t> 
Gatun  and  Miraflores  Locks;  Gatun  and  Miiafiores  L  «s 
have  been  filled  to  normal  height;  Culebra  Cut  has  e: 
flooded;  all  of  the  locks  have  been  operated  repeatedly;! 
a  number  of  vessels  in  the  Canal  service,  as  well  as  se>"»l 
rafts  of  piles  under  tow,  have  passed  from  ocean  to  oar 
through    the    Canal. — "Canal    Record,"    May    20. 

A    Boat    Propelled    l>>    an    Air    Propeller    has    been   bl 
an   English    firm    for   use    on   a    river   in    Demerara   and  li 
scribed    in    "The    Engineer"    of    London.      The   vessel 
30    ft.    in    length    with    10-ft     beam.      The    propelling   inachl  r; 
consists  of  a   15-hp.  oil  engine  driving   by  a  high-speed 
drive  a   9-ft.  diameter  air   propeller  al   a    velocity   ol 
Our    contemporary    states    that     n     thrust    of    200    lb 
obtained  from  the  propeller  and   that   the  tug  has  an  avo 

speed    of    five    miles    per    I r.      ITndei     these    conditions  lfj 

engine  develops  15  effective   horsepower,   somethin 

::   lip.   is  applied   to  the   pi  ipulsinn   ••!'  tin-  vessel   and   thi 

nc  power  is  •  >  perilled  In  I  iel  inn  :i  n  1  In  tl 
current  of  air  astern.  Our  contemporary  also  stales  that 
vei  'i  li  to  be  u  ed  as  a  tug  and  Is  to  tow  from  slxtee 
twent]  bargi  "!  similar  design  i"  herself  with  a  dlspl 
infill  of  about  I  Vfj  tons  each  when  loaded  to  S-lrr.  draft 
that  this  whole  fleet  Is  to  in-  towed  up  a  narrow  chn 
with    n    maximum    depth    of   onl\     I3K    in.    and   a    width  of 

18   n       Under   thei ndltl the   very   small   effective  th 

,,l    li,,.    propeller    will    be    divided    up    among    such 

ttble     i  I        MS    that     II      will     pi  i.l.nh'y     be    HOOCH 

to     .  i    up   stnki      mi    the   bank    to   make  certain   that  the 
moves  at  all, 

IVcceNNltj     for   Condemnation    and    pen    atlon 

,,i     n   opi  rtj     I'm     public    utllltli  :;    must    bo    determined   by 

I—.; ii      Ion    I'.ir    ill. 1 1   state     ICCO 

to    il"'    rli     i    I     the    'iii ipr  e uirt     In    I 

i  -,,,,  ■.,,  liii  iii-, I    i.i  "linn  ■    i ',.  .    i  cccntly    doi  Idi  S 
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.blie-utility  law  provides  that  when  it  is  necessary  to  meet 
asonable  demands  for  service,  pipe  lines,  conduits,  pole  and 
re  lines  may  cross  the  lands  of  any  person,  and  that  where 
reement  cannot  be  reached  between  parties,  the  company 
ly  petition  the  Public  Service  Commission  to  determine 
e  necessity  and  compensation.  This  decision  is  final,  sub- 
I  to  the  review  of  the  state  supreme  court.  This  procedure 
attacked  on  the  grounds  that  this  section  of  the  law  was 
stitutional  and  that  the  company's  charter  antedated 
law. 

he  court's  opinion  was  to  the  effect  that  some  impartial 
Baal  must  decide  necessity  and  compensation  and  pro- 
n  of  a  Public  Service  Commission  met  the  constitutional 
ities  requiring-  only  that  the  proceeding  be  conducted 
some  fair  and  just  manner,  with  opportunity  to  the  own- 
s  cf  the  property  to  present  evidence  as  to  the  value  and 
be  heard  thereon.  The  court  also  held  that  the  "judgment" 
be  rendered  was  a  "decision"  within  the  powers  of  an 
ministrative  body  and  not  a  judicial  pronouncement.  Nor 
is  the  fact  of  charter  antedating  law  held  to  prevent  the 
ntested   possession   being   applicable. 


PERSONALS 


easurer    of    the    Piter- 
Penn. 


i'.    L.    Jack    has    resigned    as 
mley    Manufacturing    Co.,    Pittsburg 

r.  R.  F.  McCloskey,  Shop  Manager  of  the  Riter-Conley 
ufacturing    Co.,    Pittsburgh,    Penn.,    has    resigned. 

.  W.  T.  Kuhn,  formerly  Master  Mechanic  of  the  Toronto, 
ilton  &  Buffalo  Ry.,  has  been  promoted  to  be  Superin- 
;ent  of  Motive  Power  at  Hamilton,  Ont. 

Mr.  William  Floyd   Lee,   M.   Am.   Soc.   M.   E.,   Chief  Engineer 

the   C.   W.    Hunt    Co.,    West   New    Brighton,    N.    Y.     has   been 

eeted    Vice-President    and    Chief    Engineer. 

Mr.    K.    Nakamura,    Chief    Civil    Engineer    of    the    Imperial 

iment   Ry.,   of  Tokio,   Japan,   is  visiting   in   this   country 

.    inspect    American    railway    structures    and    operation. 

Mr.    P.    F.    Kirkland.    Superintendent    of    the    Atlanta,    Bir- 
Ingham    it    Atlantic    R.R..    has   been    appointed    General   Man- 
Georgia   &    Florida   Ry.,    succeeding   Mr.   B.   W.    Duer, 
■signed. 
Mr.   Morton   F.  Sanborn,  Assoc.  M.  Am.  Soc.  C.   E.,  Civil  and 
Engineer,  of  Pleasantville,   X.    V.,   has  been  appointed 
ssistant    Sanitary    Engineer    of    the   New   York    State    Depart- 
ent    of    Health. 

Mr.  II.  O.  Halsted,  Assistant  to  the  General  Manager  of 
le  Pere  Marquette  R.R.,  has  been  appointed  Superintendent 
'  Transportation  to  succeed  Mr.  X.  H.  Cornell,  resigned,  as 
3ted   below. 

Mr.  X.  II.  Cornell  has  resigned  as  Superintendent  of  Trans- 
irtation    of    the    Pere    Marquette    R.R.,    Detroit,    Mich.,    to    be- 
lli ster  of  Transportation   of  the  Chicago   &  Alton  R.R., 
:  Bloomington,  111. 

Mr.    W.    Creighton    Harris,    Assoc-.    Am.    Inst.    E.    E.,    has    re- 
Kned    as    a    member    of    the    engineering    firm    of    Creighton 
arris  &  Co.,  to  become  Chief   Engineer  of  the  Titan  Storage 
attery    Co.,    of   Newark,    N.    J. 
Mr.   O.   TV.    Aid. -a    has   been    appointed    Manager   of    the   Chi- 
lli.,   office    of    the    Norbam     Engineering     Co.,    designers 
nd   builders   of   hydraulic   dredges,   of   Philadelphia,    Penn.      A 
ranch   office,   also    under   Mr.    Alden's    manag.  ment,    has    been 
i.. I    at    St.    I.ouls,    .Mo. 

Mr.  Havre-   \V.  Terrell,    for  the  past    la   years  nected   with 

•-    and     hydro-electrie     projects     in     South     America     h;is 

11   :,i Intel    Chief    Engineer   of    the   Cliffside    R.R.,    Cliffside, 

.  C,  which   is   conti   died    l.y   English   capitalists,      lie   expects 
plcte    his   work    in    North   Carolina    by    November,    when 
e  will    retui  n    to    Soul  h 

Blr  William   Willcocl        f    rmer   C Itlng    Engineer   to   the 

urklsh    Cnvernment.    h-s    lv.  en    appointed    a    Consulting    Engi  ■ 
the    Pnited    States    P.celamat  ion    Service,    and     i: 

n  a   tour   of    Inspection    ol  projects    In 

t.      .\    brief    biographical    sketch    of    Sir    William    Will- 
published     in    our     personal     columns     of     Mar.     12, 

Mi     .1.   S.    Ilrnwn,    M.     \ni.   Soc.    C.    E.,    whose    promotion    I    

I-  '      El      I         ■       oil I      the 

I-    ol      ilali         inni-i     of-way,    Ni  \\     ^  oi  k,    New     Haven    & 
imihihl    R.R.,    Is   noted    elsewhere,    was    born    in    Pcnnsyli 

'  ' in    i v:s"   aa  a 

ii.iiu.n  i .,   on   the   Yellow  si  ni n   of  the   Northern    P 

ty.     H.     i  I  taff  of  the  New  York,  New   Haven  &  Hart- 
:  i:    In    I      9  it       i   tran:  Itman, 


Messrs.  C.  S.  Izant  and  A.  M.  Frink  have  formed  a  part- 
nership under  the  firm  name  of  Izant  &  Frink,  Architects  and 
Engineers,  with  offices  at  913  Illuminating  Bldg.,  Cleveland, 
Ohio.  Both  members  of  the  firm  have  been  connected  with 
the  design  and  construction  of  the  plants  of  the  National 
Lamp  Works  in  Cleveland,  Providence,  R.  I.,  Minneapolis. 
Minn.,  St.  Louis,  Mo.,  and  other  cities.  The  new  firm  will 
specialize  in  factories,  power  plants  and  other  industrial 
work. 

Mr.  L.  D.  Cornish,  M.  Am.  Soc.  C.  E.,  of  Chicago,  111,  has 
been  appointed  Principal  Assistant  Engineer  of  the  Board  of 
Consulting  Engineers  on  Chinese  Flood  Prevention,  the  ap- 
pointments to  which  were  noted  in  our  issue  of  last  week. 
Mr.  Cornish  was  formerly  Designing  Engineer  for  the  Isth- 
mian Canal  Commission,  at  Culebra,  C.  Z.,  Panama.  Other 
members  of  the  engineering  staff  are  Messrs.  Judson  B.  Bond. 
Assoc.  M.  Am.  Soc.  C.  E„  former  Project  Engineer,  U.  S. 
Reclamation  Service,  Fort  Shaw,  Mont.,  and  R.  J.  Newell,  Assoc. 
M.  Am.   Soc.   C.   E.,   of  Boise,   Idaho. 

Mr.  W.  A.  Thomas,  for  several  years  Commercial  Engineer 
in  charge  of  sales  of  mining  apparatus  for  the  Westinghouse 
Electric  &  Manufacturing  Co.,  East  Pittsburgh,  Penn.,  has 
resigned  to  enter  private  practice  as  Consulting  Engineer, 
with  offices  in  the  Second  National  Bank  Bldg.,  Pittsburgh. 
Mr.  Thomas  is  a  graduate  of  Pennsylvania  State  College,  class 
of  1S9S,  and  for  some  time  was  with  the  power  and  mining 
department  of  the  General  Electric  Co.,  Schenectady,  N.  Y. 
For  two  years  he  was  in  charge  of  the  power  equipment  of 
the  Pennsylvania  Coal  &  Coke  Co.,  at  Cresson,   Penn. 

The  New  Y'ork,  New  Haven  &  Hartford  R.R.  announces 
the  following  promotions  in  the  engineering  department:  Mr. 
J.  S.  Browne,  Division  Engineer  at  Providence,  R.  I.,  has  been 
appointed  Assistant  Engineer,  office  of  the  Engineer  of  Main- 
tenance-of-way,  New  Haven,  Conn.;  Mr.  W.  T.  Spencer,  Assoc. 
M.  Am.  Soe.  C.  E.,  Division  Engineer  at  Waterbury,  Conn.,  has 
been  transferred  to  Providence,  R  I.;  Mr.  Paul  Sterling,  Di- 
vision Engineer  at  Hartford,  Conn.,  has  been  transferred  to 
Waterbury,  Conn.;  Mr.  W.  D.  Warren,  Division  Engineer  of 
the  Central  New  England  Ry.,  Hartford,  Conn.,  has  been  ap- 
pointed Division  Engineer  of  the  Midland  division  at  Hart- 
i'ord,  and  Mr.  H.  E.  Astley,  Track  Supervisor  at  Boston.  Mass., 
has  been  appointed  Division  Engineer  of  the  Central  New 
England    Ry.,    at    Hartford. 

Mr.  Edward  Carlos  Carter.  M.  Am.  Soc.  C.  E.,  has  resigned 
as  Chief  Engineer  of  the  Chicago  .5  Northwestern  Ry.  Mr. 
Carter  has  not  been  the  active  head  of  the  engineering  de- 
partment since  a  year  ago,  when  he  withdrew  to  devote  his 
v/hole  time  to  the  physical  valuation  work  of  the  company. 
Mr.  Carter  was  born  at  Waverly,  111.,  Jan.  II,  1S54,  and  grad- 
uated from  Rensselaer  Polytechnic  Institute  in  1S7B.  He  has 
been  draftsman  and  Mechanical  Engineer  of  the  Springfield 
Iron  &  Steel  Co.,  Springfield,  Ohio;  Assistant  Engineer  of  the 
Chicago  &  ALcn  R.R.;  Assistant  Engineer.  U.  S.  Mississippi 
River  Commission;  Assistant  Engineer  of  Construction  of  the 
Indianapolis,  Decatur  &  Springfield  Ry.;  Resident  Engineer 
and  Assistant  to  the  Chief  Engineer  of  the  Wabash,  St.  Louis 
&  Pacific  Ry.;  Contracting  Engineer  of  the  Detroit  Bridge  & 
lion  Works,  Detroit,  Mich.;  and  from  ISM  to  the  present  time 
with  the  Chicago  &  Northwestern  Ry..  first  as  Principal  As- 
sistant  Engineer,   and   since   1S99,   as   Chief   Engineer. 

Mr.  Mark  P.  Daniels,  Assoc.  M.  Am.  Soe.  C.  E.,  Civil  and 
Hydraulic  Engineer,  of  San  Francisco,  Calif.,  has  been  ap- 
pointed Landscape  Engineer  and  General  Superintendent  of 
National  Parks,  Department  of  i  be  Interior.  This  is  a  new 
position,  which  Secretarj  I  tie  h  co  idered  essential  to  an 
economic  administration  and  proper  development  of  the  na- 
tional parks.  Mr.  Daniels  has  recently  completed  an  investi- 
gation in  !!•■  !>•'  department  of  Harvard  Uni- 
upon  the  subject  of  tin-  i  conomic  value  of  art.  He  is 
33  y.ai-s  old  and  e  gri -  it  of  the  Uni- 
versity of  California,  class  of  1905  For  a  short  time  he  was 
in  mining  work  and  ring  depart- 
ment of  the  Southern  Pacific  Ry.  Before  openini 
San  Francisco  as  civil  engineer  and  expert  in  city  plai 
Mr.    Daniels   was   Assistant   City   Engineer  of   Potlateh, 

i  mi  nr     in     practice    In   Sa  n    I ' h.     ha      had    i  he  rgi    ni 

tandscapi     work   for  the  Spring  Valley  Wat  i  i  !i  ocki  r 

,i    has    been    ( !hii  i     Enginei  r    of    the    Moi 
Fresno  t     Eastern   Ry. 


Th .is    n.    Perry,   former   i 

Western    R.R.,   dl<  the   age   of 

t.J    wars. 


L338 


ENGINEERING     NEWS 


Vol.  71,  No.  U 


Sewall  Truax,  M.  Am.  Inst.  M.  E.,  died  June  2,  in  Chicago, 
111.,  from  a  bullet  wound  inflicted  by  himself  on  May  7.  He 
was   formerly    in    mining    work    in    Colorado. 

Alexander  E.  Orr,  President  of  the  jhl  Rapid  Tianslt  Com- 
mission of  New  York  City  in  the  early  days  of  rapid-transit 
development,  died  at  his  home  in  Brooklyn.  June  :i.  aged  si 
y<-a  is. 

Dr.  Samuel  C.  Benedict,  President  of  the  State  Board  of 
Health  of  Georgia,  died  in  Macon,  Ga.,  June  1,  from  apoplexy. 
He  was  born  in  Connecticut  in  1S5G  and  graduated  from 
Miami   Medical   College   in   Cincinnati,    Ohio,    in    1S7S. 

Charles  M.  Bird,  one  of  the  engineers  who  accompanied 
the  famous  Collins  expedition  to  Brazil  in  187S,  to  build  the 
Madeira  &  Mamore  Ry.  at  the  headwaters  of  the  Amazon 
River,  died  in  Wilmington,  Del.,  June  1,  at  the  age  of  82 
years.  During  the  Civil  War  he  served  in  the  United  States 
Navy  as  an  Ensign.  Following  the  war  he  was  for  several 
years  with  the  engineering  department  of  the  Pennsylvania 
R.R.,  resigning  to  join  the  ill-fated  Collins  Bros,  expedition 
to  San  Antonio,  Brazil,  in  1S7S.  Later  he  was  in  charge  of 
harbor   development   work   for   the   government   of  Colombia. 


CI  'MING    MEETINGS 

AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
TION. 
June     15-17.       Annual     convention     at     Atlantic     City,    N.     J. 
Secy.,  Jos.  W.  Taylor,   1112  Karpen   Building,   Chicago,  111. 

AMERICAN    SUPPLY    AND    MACHINERY  MANUFACTURERS' 
ASS'  M'lATH  IN. 
June   15-17.      Annual    convention    at    White    Sulphur    Springs, 
W.    Va.      Secy.,    F.    D.    Mitchell,    Woolworth    Building,   New 
York     City. 

SOUTHWESTERN    WATER-WORKS    ASSOCIATION. 

June  15-17.  Annual  meeting  at  Tulsa,  Okla.  Chairman  of 
Arrangements,   L.   L.   Ballard,   Tulsa,   Okla. 

TRAIN     DISPATCHERS'     ASSOCIATION     OF     AMERICA. 

June  10-19.  Annual  convention  at  Jacksonville,  Fla.  Secy., 
John    F.    Mackie,    7122    Stewart    Ave.,    Chicago,    111. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 
June    10-19.      Spring    meeting    at    St.    Paul    and    Minneapolis. 
Minn.      Secv..    Calvin    W.    Rice,    29    W.    39th    St.,    New    York 
City. 

AMERICAN    INSTITUTE    OF    CHEMICAL    ENGINEERS. 

June  17-20.  Sixth  semi-annual  meeting  at  Troy,  N.  Y. 
Secy.,   J.    C.    Olsen,    Polytechnic   Institute,    Brooklyn,    N.    Y. 

SOCIETY    i  iF    AUTOMOBILE    ENGINEERS. 

June  23-26.  Annual  convention  at  Cape  May,  N.  J.  Chair- 
man of  Arrangement  Committee,  Arthur  B.  Cummer,  1790 
Broadway,     New     York     City. 

AMERICAN     INSTITUTE    OF    ELECTRICAL    ENGINEERS. 
June    23-20.       Thirty-first    annual    convention      nt      Detroit, 
Mich.     Secy.,   P.    L.    Hutchinson,   29   W.   39th   St.,  New  York 
City. 

SOCIETY    FOR    THE    PROMOTION   OF    ENGINEERING    EDU- 
l    LTION. 
June    23-20.       Annual     meeting    at     Princeton,    N.    J.       Secy., 
Hem       M     N.orrl    ,   29   W.   39th   St.,  New   York   City. 

AMERICAN     SOCIETY     FOR    TESTING  MATERIALS. 

June    30-July    '■'■        Seventeenth    annual    n ting    at    Atlantic 

■  Ity,    N.    J.      Secy.,    Edga:     Marburg,  University    of    Penn- 
sylvania,   Philadelphia,    Penn. 

AMERICAN    SOCIETY    OF    ENGINEERS,    ARCHITECTS    AND 
CONSTRUCTORS. 
Julv   3-1       Convention    a1    Brighton    Beach,    I.     I       Secretary, 
T.    Hug lorman,    520    E,    20th    St,    New    York    City. 

AMERICAN     SOCIETY     OF     HEATING      IND     VENTILATING 
ENGINEERS. 
July   9-11.     Semiannual    meeting   at    Cleveland,   Ohio.    Secy., 
J,   J     Blackmore,   29   W.   39th   St.,  New    STork    City. 


OHIO    ELECTRIC    LTOHT 

Julv    i  •;    19        \  in I   con 

D.    i.    Qasglll,   Gri  en' 


\SS>  ii 'I  ATI i  i.\ 

i hi   Cedai 

..   Ohio 


•: trlcinna     The 

held    Sept,    16-18, 

.     The   s 

□  I    Philadelphia, 


International     laaodatlon    of    Municipal 

onventlon    of    i  he     (      oi  la  I w  II    be 

Ho ti  i    i    i.    ■'.'■'  ii..     Vtlantli     City,    X.   . 
...    "      Pike,    Electrical    Bureau,   CIt; 

u.-i.rn    Rallwaj    < m     annual    meeting    ol     thli 

■  i,i'     ofBi  ■  '       i  ■  i  •    elected     i      Pol 

i  .                 ■    [dent,    E.  W.    Pratt,    Assistant    Superintendent     "i 

ti       ■  CI  "  ■     ■    i '  ■  ■     i '        Via    Presidents, 

ii     ii     i                        i  '  .     i'  i:  .    and   .i     H    Tin!  et    fC    S    E 

111     R.R.)  0     i J     w      Taj  lor,    8 lid 

Pacific   Noriii«i'«i   Bodetj    «r   i-'.imi r»     The   annual   con 

.■  in   bi    hi  Id   iii     Ii    Hi",   W  i   ii  .    fune   19  20      The    L9th 


will    be    devoted    to    the    President's    address,    presentation   of 
technical    papers,    and    the    annual    banquet.      On    the    20th,   a 
trip   will   be   made   to  Lake   Keechelus,   in   the  Cascade   Moun 
tains,    where   the   U.    S.    Reclamation   Service   is   construct! 
dam  for  irrigation   purposes. 

New  York  Electrical  Society — At  the  annual  meeting  of 
the  Society  held  at  the  Engineering  Societies  Building,  New 
York,  on  June  10,  the  following  officers  were  elected:  Presi- 
dent, Frederick  A  Scheffler;  Vice-Presidents,  Bernard  Rowi 
tree;  Geo.  Weiderman,  Sr.,  O.  A.  Kenyon;  Secretary,  Geo  i 
Guy;  Honorary  Treasurer,  Jas.  H.  McGraw;  Treasurer,  Henry 
J.  Hoeltge.  Following  the  election  of  officers,  Wm.  T.  Ken- 
nedy   spoke    on    "Electric   Vehicles    in    New    York    City." 

Colorado  Association  of  Members  of  the  American  Society 
of  Civil  Engineers — The  annual  meeting  of  the  Association 
will  be  held  at  the  Albany  Hotel,  Denver,  on  the  evening  of 
June  13.  It  will  be  preceded  by  the  usual  informal  dinner. 
Henry  Reed,  President  of  the  Art  Commission,  will  speak  on 
"Art  in  the  Training-  of  an  Engineer."  No  meetings  will  be 
held  during  July  or  August,  but  the  regular  Wednesday 
luncheons  at  the  Colorado  Electric  Club  will  be  continued 
throughout  the  summer.  The  secretary  is  Roger  W.  Toll, 
700   Tramway   Building,   Denver,   Colo. 

The  Northwestern  Road  Congress,  which  is  to  be  held  at 
Milwaukee,  Wis.,  Oct.  2S  to  31,  is  the  outgrowth  of  informal 
conferences  of  men  who  are  working  for  good  roads  in 
Michigan,  Illinois,  Iowa,  Wisconsin,  Minnesota,  North  Da- 
kota and  South  Dakota.  The  problems  of  these  states  are 
very  similar,  and  the  conditions  of  soil  and  climate  do  not 
differ  greatly.  It  is  the  purpose  of  the  Northwestern  Road 
Congress  to  bring  together  the  leading  engineers,  public 
officials  and  good-roads  organizations  of  these  states  and  at- 
tempt to  formulate  the  basic  principles  of  good  legislation, 
efficient     administration     and     economical     construction. 

The  President  is  T.  R.  Agg  (Professor  of  Highway  Engi- 
neering at  the  University  of  Iowa),  Ames,  la.:  Secretary, 
James  P.   Keenan,   Milwaukee,   Wis. 

National  Conference  on  City  1'lanuiug — Immediately  after 
the  close  of  the  Sixth  National  Conference  on  City  Planning 
held  at  Toronto,  Out.,  May  '25-27,  the  Executive  Committee 
decided  that  active  and  systematic  investigations  along  the 
following  lines  should  be  pushed  during  the  year,  in  prepara- 
tion for  tin-  next  eont'et'e :  ill  To  obtain  reliable  and  com- 
parable data  for  determining  the  effective  size  and  distribu- 
tion of  playgrounds  and  the  kindred  recreation  facilities; 
(2)  To  secure  the  drafting  of  a  comprehensive  outline  of  the 
powers,  duties  and  administrative  procedure  in  matters  nf 
town  planning  best  calculated  to  serve  the  interests  of  the 
community,  with  a  broad  regard  for  the  personal  and  prop- 
erty interests  of  the  individuals;  (3)  To  assemble  data  and 
define  principles  in  regard  to  the  design  of  subdivisions  with 
a  view  to  the  most  effective  utilization  of  private  property. 
These  lines  of  work  will  be  pursued  under  small  committees 
who  will  endeavor  to  secure  the  opinion  of  every  member 
of  the  Conference  who  will  cooperate.  The  chairman  of  the 
Executive  Commiteee  is  Frederick  L.  Olmsted,  Rrookline. 
Mass.  The  secretary  of  the  Conference  is  Flavel  Shurtleff,  19 
Congress    St.,    Boston,    Mass. 

Western  Society  of  Engineers — At  the  meeting  of  the 
Municipal  and  Hydraulic  section,  held  at  the  Society's  rooms 
at  Chicago,  May  18,  there  were  several  addresses  on  the  sub- 
ject of  "The  Disposal  of  City  Wastes,"  and  a  number  of 
lantern  slides  were  shown  illustrating  plants  and  methods  i" 
this  country  and  in  Europe.  Mr.  Osborn,  of  Toronto,  Canada, 
pointed  out  that  the  matter  of  waste  disposal  is  becoming 
mine  and  more  a  problem  for  engineers.  Mr.  Featherstonft, 
of  New  York,  suggested  that  engineers  will  soon  look  In  the 
ashes  as  a  means  of  profit,  since  in  New  York  these  COI! 
tain  20  to  30%  of  unscreened  and  unburned  coal,  while  in 
chicane  the   percentage   is   3 1'  ,.. 

Mr.    Pritchard,    oi   Chicago,    referred    to    the   general    u 
motor    trucks    for    garbage    ami     refuse    collection    in     I 
The   engineer    in    any    munlcipulitj     must    study    the   materials 
ami    the  conditions    which    afreet    handling,    transportation,  dis- 
posal  ami    utilization.      The    main    point    is    to   obviate    mil 

and    unsaiiita  i  \    conditions.      A    se ular.v    consideration 

making    of    ;i     profll     from     the    material.       Mr.     Allen.    C 

il hi      an     ideal     disposal     plant     would     combine     II 

features  of  Incineration  and  reduction  systems.  The  senti- 
mental objections  must  be  reckoned  with,  ami  it  is  dillieull  to 
persuade  pie  thai  tl Isposnl  plant  and  the  transporta- 
tion of  waste  material  will  not  be  a  nuisance.  Mr.  itrceley, 
Chicago,    thought     thai     proper    connection    should    be    111 

■  oh,  ,i  i ,    as    ii  llui  '■ v  e    garbage    is    such    .i    

erai  subject  of  complaint, 

At    the   i  egulnr   mcctlni June    I,   a    pnpoi    on    "Chai  u  tl 

Istlc  Curves   of  Centrlfugnl    Pi h"    was   scntcd    hj    F    « 

Greve,   Jr. 
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h  of  the  largest  steel  arch  roofs  in  existence  is  near- 
jompletion  at  Jerome  Ave.  and  Kingsbridge  Road, 
j  York.  It  forms  the  drill  hall  of  an  armory  for  the 
|;h  Coast  Artillery  (New  York  State  militia).  Draw- 
nf  the  framework  are  shown  herewith.  The  erection. 
ment  and  procedure  were  described  in  Exuixeer- 
;\kws.  Jan.  22,  1914,  pp.  1G3  to  166. 


the  purlins  and  jack-rafters  remain  in  the  plane  of  the 
main  roof,  and  monitor  frames  come  over  each  jack- 
rafter,  the  monitor  posts  footing  on  the  purlins  and  jack- 
rafters.  The  monitor  rafters  are  each  two  7-in.  channels, 
on  which  the  4x8-in.  timber  secondary  purlins  rest. 

The  chords  of  the  arch  truss  are  of  simple  T-shape 
throughout,  giving  direct  connection  of  the  web  members 
to  the  web-plate  or  stem  of  the  chord.  The  heaviest 
chord  section  occurs  in  the  haunch  of  the  bottom  chord, 
where  the  outline  of  the  truss  curves  sharply.  It  consists 
ol   two  angles  8x6x^|   in.,  one  web-plate   16x%   in.,  and 


Fig.  1.  Pm.ti.y  Completed  Armory  for  the  Eighth  Coast  Abtillerx  (Xn\   Yobe  State  Militia), 

New   York  City 


oi  general  dimensions  of  the  structure  are:  Span 
er  to  center  of  end  pins,  288  ft.  LO  in.:  rise  center 
■iter,  L02  ft.  ; ' .-  in.;  length  center  to  center  of  end 
KB,  520  It  The  weight  of  steel  in  the  roof  I'rame- 
|rk  is  about  5000  ions:  each  of  the  tO  arch  trusses 
about   100  tons. 

3cs  are  grouped  in  braced  pairs  forming  tow- 

10  ft.  wide.     The  intermediate  spans  are  generally 

t'i.    (32y2    ft.    at   the   ends).     The   towers   are    fully 

iced  in  top  and  bottom  chord,  but  only  the  two  inter- 

diatr  Lays  nearesl  the  end  contain  bracing.     The  roof 

port  is  by  lattice-girder  purlins  and  jack-rafters,  car- 

"g  w len  secondary  purlins  on   which   is  nailed   wood 

■albin^  to  supporl  compo  roofing.     A  monitor  3 

high  covers  the  mid. Mr  two-thirds  of  the  width,  but 


three  covers  18x%  in.,  a  total  cross-sectional  area  of  72 
sq.in.  The  web  members  are  generally  of  moderate  sec- 
tion, being  made  up  either  of  two  angles  or  of  two  chan- 
nels. 

The  shape  of  the  arch,  as  shown  by  the  drawing,  in- 
vokes a  practically  vertical  end  portion  (the  outer  face 
is  plumb)  connected  by  a  sharp  curve  with  the  Bloping 
roof  portion.  In  the  sharply  curved  part  of  the  truss,  it 
was  considered  desirable  to  curve  the  chord  insti 
running  it  straight  between  panel-points;  this  not  only 
gave  a  smoother  appearance  hut  reduced  the  number  of 
splics  or  connections  in  the  chord.  On  the  other  hand, 
it    made    the    haunch    sections    between    splices    Ion    large 

to  ship,  so  that  i!ie\  hail  to  he  assembled  in  the  Geld. 
In  assembling  these  sections,  u  was  necessary  to  get  the 
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Fig.  2.  General  Drawings 
of  Drill-Hall  Steel- 
work. Armory  for  East 
Coast  Artillery,  New 
York  City 


*  Web,  IB* 
7HLg 

tNS.Ntwe 

.    _     .     _,         ,.  Side      Elevation 

Parr    End     Eleva+icn 

(Location   of   wind    truss  and   hanger  detailed    below   shown    121   "Side  Elevation"   in    Fig. 
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Fig.  3.  Wind  Truss  in  End  Walls  of  Drill  Hall 


chord   splices   into   lull   bearing,  since  the  butting  ends  length    was   not    spliced    to   the    re- 
are  counted  on  to  transmit  the  compression.    Ai  the  same  mainder  until   the  lower  section  of 

time,  however,  ii  was  necessary  in  get   the  wel inibeTS  the  arch  was  m   place  on   the  shoe 

adjusted  1    aetlj   right,  in  order  to  make  the  arch  true  to  ami  the  pin  driven.     When  this  as- 

shape.      For   tin-    reason,   all    field    connections    in    the  semblage   was   made  and    its  exact 

Haunch  sections  were  buill  with  subpunched  holes,  match-  location    verified,   the  Bplice   In   the 

reamed  in  the  field  after  drawing  the  parts  into  exaci  po-  lie.   which   had   blank   holes   in   one 

nation  to  give  the  true  shape  of  the  arch.  side,    was    drilled     l<>    match    ami 

The  top  chord   splices   in   the  haunch,  which   have  in  riveted  up. 

rtain   load  conditions,  are  propor-         The  cast-iron  arch  Bhoes  res!  on 

tioned   foi   the  tension,  withoul   regard  to  Hie  maximum  concrete  piers  carried  In  rock.     The 

compre    ion  aero     the  joint.  detail  construction  of  the  piers  dif- 

The  drawin       n  l   '     5    how  al  o  the  pin  details  used  fers  with   the  depth  of  rock   below 

•it  foot  and  crown     'li"    pin  a1  Hie  fool  engagi     tl ml  grade,  which  varies  from  a  few  feel 

of  the  arch  tie.  which  i-  buill  into  the  floor  of  the  drill  a1   one  corner  of  Hie  aite  in  some 

ball.    Thi    He.  made  of  two  i  hannels  -pined  for  tension,  60  ft.  al  the  opposite  corner.    Qen- 

i    floor  beam  and  .1    arch  lie.     Ii  was  erected  erally,    Hie   two    piers    I'm-  a    tower 

and  riveted  up  when  the  ll> I  •■■■<     et,  bul  the  end  were   kepi   separate   in   their  upper 


:• 
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Lrging  into  a  single  broad  pier  below,  the 
(separate)  parts  were  connected  by  a  curtain  wall 
outside.  The  piers  were  proportioned  for  vertical 
id  earth  pressure,  but  not  for  any  lateral  forces  due 
arches. 


>i  tails.  Eighth  Coast 


Aim  [Llicr-5  Armors  .  \i  »    Xork  Cm 


I      Concrete  Reiaininq  Wall 

Kprov.s, or  expansion  was  mad,  between  arch  and  framing  comprising  a  horizontal  J^^^*^ 

pi,,.    „f   the   great    span.      Th,   des,,„crs   ,x,h,-1  hanger  lran.es.  ,s  shown  m    Hg      ■  -•     I  h-         '-h, 

Epansion  will  he  small  hecauso  of  slight  temperature  fram.ng  is  supported  by  the  end  arch, 

■ions  ,„  ,  structure  of  this  kind;  and  to  give  some  An   article   descr.bmg  the   erection   ol    this   roo    and 

3  unit     I  r    'l ".   l  ,.M i.,n  move „l.  the  bottom  showing  several  views  of  the  trusses  m  process  of  erect  on 

■7faLoitb;s] were  ,, I  with  tool  traveling  «  published  u,  Engineering  Sm  ol  Jan.  N,  1914, 

"-"  ''"■'••■,"1"  so  M  "'  fiu'i,itate  sli',in-  ""      ^TifEfgMh  Coasl    stiller]    A, ,    was  designed  by 

Pilcher  &  Tachau,  architects  to  the  Union  Board,  New 
York  City.  The  Gunvald  Aus  Co.  designed  the  steei- 
\\.  .i.  Conner  lias  the  general  contract  for  the 
erectioD  ol'  the  building.  The  Cambria  Steel  Co.  fabri- 
,  ,|,,|  the  steelwork,  and  the  Pittsburgh  Construction  Co. 


fate  i  ap  of  the  pier.     The  roof  framing  contain" 

(vision    I'm-   expansion    longitudinal    to   the   dnll- 


■  imI  walls  of  the  hall  are  mainly  of  glass,  practii  - 

■  wholr  lighting  of  the  hall  being  obtained  through 
M«     The  wall  brickwork  extends   10  ft.  above  the 


while  the  upper  50  to  60   ft.  are 


Phe  end      erected  it. 


|:;i'.' 
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dirndl  WoirfisI  nia  (CtDimimecttiicsmft* 

Organization  is  "the  systematic  union  of  individuals 
in  a  body  whose  officers,  agents  and  members  work  to- 
gether tor  a  common  end."  The  organization  most 
nearly  perfect,  it  naturally  follows,  is  the  one  whose  of- 
ficers, agents  and  members  have  its  interests  so  thor- 
oughly al  heart  thai  personal  aims  or  ambitions  are  sub- 
ordinated to  tlic  common  good.  Emerson  has  said  "A 
great  institution  is  ihc  lengthened  shadow  of  one  man." 
This  being  true,  the  success  of  the  organization  depends 
largely  on  the  man  who  is  the  directing  force  thereof. 
Confidence  between  the  head  of  the  organization  and  the 
subordinates  must  be  mutual.  If  there  is  an  absence  of 
confidence,  the  seeds  of  ultimate  failure  of  the  organi- 
zation already  have  been  sown. 

In  the  organization  of  the  Connecticut  Highway  De- 
partment there  is  a  coordination  of  interests  between  the 
Highway  Commissioner  and  his  subordinates.  There  are 
no  secrets  in  the  department;  the  business  transacted  by 
the  Commissioner  is  known  to  the  subordinates;  and  good 
feeling  exists  in  all  of  the  various  branches  of  the  de- 
partment. This  briefly  summarizes  the  attitude  of  the 
Commissioner  towards  his  fore"  in  the  office  and  in  the 
field,  and  reflects  the  feeling  which  all  of  the  subordin- 
ates entertain  toward  the  "Chief." 

Arn;on;iATiu\s 
At  tin;  biennial  convening  of  the  state  legislature,  va- 
rious committees  are  formed,  and  among  these  is  one 
known  as  the  Committee  on  Roads,  Rivers  and  Bridges. 
To  this  Committee  are  assigned  all  matters  relating  to 
stale-road  improvement  and  maintenance.  Hearings  are 
held  on  these  several  propositions,  and  the  Highway 
Commissioner  is  extended  the  privilege  of  explaining  the 
need    of  It  -  department,  and  what  he  considers  desirable 


in  the  way  of  appropriations  to  successfully  carry  on 
work. 

All  of  these  hearings  are  public  and  any  person  \ 
may  have  divergent  views  is  given  an  opportunity  to 
wherein  he  may  differ  from  the  policy  outlined  by 


Pig.  1.  Teunk-Line  Highways  of   Connectici 

Highway  Commissioner.  The  Committee,  after  deli 
ation,  makes  its  report  to  the  legislature.  Sometime;  'i 
course,  the  members  of  the  General  Assembly  (or  a  I 
jority  thereof)  deem  it  expedient  to  modify  the  requts 
of  the  Commissioner,  and  an  amended  bill  becomes   - 

Appropriations  for  new  construction,  maintenance  I 
administration  become  available  on  the  first  day  of  I 
tober  succeeding  the  meeting  of  the  legislature.  Their 
propriations  for  new  construction  are  divided  into  I 
classes,  State  Aid  and  Trunk  Line. 

State  Aid  roads  are  those  main  highways,  for  the  j 
provement  and  maintenance  of  which   the  towns  arei 


I  1 1  n.ii  u  ■.  -,    m    l; 1 1 1  m  i  m,i      Mac.mi.wi  :   l(o\i)  I     Si'hmi.k<;i:i>  I  M- king  Si-himi   Ki;i>iim 
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qjecl  to  contribute  a  part  of  the  post.  The  Trunk  Line 
hi]  ways  arc  those  roads  designated  by  the  legislature 
fo  which  the  state  pays  the  entire  cost  of  construction 
an|  maintenance. 

the  matter- of  highway  improvement,  the  State  has 


unly  $8000.      This,   in   itself,   is   proof  of  the   popularity 
of  the  State  Aid  plan  as  carried  out  in  Connecticut. 

In  addition  to  the  State  Aid  fund,  the  legislature  of 
1913  made  an  appropriation  of  $2,000,000  for  the  im- 
provement  and    maintenance    of   Trunk    Line    highways. 


Fig.  3.  A  Cement-Concrete  Road  Built  under  the  Supervision  of  the  Connecticut 
State  Highway  Department 


at  d  on  the  supposition  that  the  financially  weak  towns 
Slid  receive  a  greater  degree  of  aid  than  those  com- 
'ii  lilies  having  larger  resources.  Acting  on  this  basis. 
I  is  having  a  grand  list  (or  grand  levy,  as  it  is  known 
I  niie  slates)  of  $1,250,000  or  less  receive  seven-eighths 
ol  he  cost  of  the  improvement  of  such  roads  as  the  de- 
i  ment  may  elect  to  improve,  while  towns  having  a 
lid  list  (or  grand  levy)  of  over  $1,250,000  receive 
'i    three-quarters  of  such  expense.     The  law  provides, 

■  ever,  that  $20,000  shall  he  the  maximum  amount  any 
ten  may  receive  during  a  two-year  period. 

the    legislature   has   determined    the    amount    of 

lie  appropriated  for  State  Aid  work,  the  high- 

m  department  notifies  each  of  the  L68  towns  and  cities 

ol  lie   amount    of    money    available    for    Stale    Aid    im- 

■  .ement,  and  requests  the  towns  to  hold  town  meet- 
I    to  determine  to  what  extent   they  will  participate  in 

■  distribution  of  this  State  Aid  fund. 

•  time  limit  is  fixed  for  the  filing  of  applications 
flually  Oct.  •'!  1  )  as  the  meetings  in  most  instances  are 

■  Ion  town  election  day,  which  is  the  first  Monday  in 
Sober.     At  the  expiration  of  the  time  limit,  the  high- 

I   department  determines  how   much   money   lias  been 

■  losted   by   the   towns    having    made   application.      The 

■  unit  of  money  available  never  has  been   sufficient  to 

Bi  I    the   requests  of   the   towns. 

ober,  IDI3,  the  towns  were  notified  that  there 
ill  be  $1,000,000  available  for  two  years  ending  Oct. 
1915.     The  towns  requested  an  aggregate  allotment  of 

I ,000.      With   only  $1,000,000   to  apportion,   it    was 

to  scale  the  requests  of  the  towns  to  come  with- 

ilibe   hi t    .if    money    available,    which    meanl    thai 

In  towns  asking   for  $20,000    for    two   years    received 


This  sum  has  been  equally  divided:  one-half  being  set 
apart  for  the  construction  of  new  roads  and  one-half  for 
the  maintenance  of  the  roads  heretofore  constructed.  In 
addition  to  the  $1,000,000  above  mentioned,  the  money 
received  from  automobile  licenses,  amounting  to  approx- 
imately $400.0011  a  year,  is  added  to  the  maintenance 
fund. 

The  accompanying  map  shows  the  Trunk  Line  high- 
way system.  The  double  lines  indicate  roads  already 
completed,  while  the  lighter  lines  show  those  roads  upon 
which  the  department  will  work  in  the  future.  There  are 
1420  miles  of  highway  included  in  the  entire  trunk-line 
system.  Of  this  amount.  900  miles  have  been  improved 
in  a  more  or  less  permanent  manner,  leaving  a  balance 
of  520  miles  uncompleted.  The  estimated  cost  per  mile 
for  completing  this  trunk-line  system  is  $15,000, 
which  would  mean  an  expenditure  for  building  these 
roads  of  $7,800,000.  This  estimate  contemplates  the  use 
of  bituminous  or  cement-concrete  pavement  only  on  part 
of  such  roads,  approximately  L50  miles. 

There  is  also  an  appropriation  of  $100,000  a  year  for 
the  maintenance  of  State  Aid  mads.  In  this  class  of 
maintenance,  the  towns  are  obliged  i"  refund  one-quarter 
of  the  cost — which  means  about  $125,000  a  year  For  the 
upkeep  of  the  Stale  Aid  roads. 

Si  in  mi     OF    Ola;  \\\y  ITION 

The  general   scheme  of   the   organization   of   the    High- 
way Departmeni   is  this:  a   Highway  Commissioner,  who 
has  general  supervision  over  all  the  work  of  the  De] 
ment;  a    Deputy   Highway  Commissioner,  who  has  charge 
of  the  construction  work,      lie  also  has  charge  of  il, 
gineering  corps  inside  the  office  and   the  eighi    Division 
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Engineers.  There  is  a  Superintendent  of  Repairs,  in 
charge  of  care  and  maintenance.  There  are  nine  District 
Supervisors  of  Repairs,  who  arc  directly  responsible  to 
the  Superintendent.  A  ('hid'  Clerk  has  general  over- 
sight of  the  clerical  work  of  the  office. 

To  prevent  a  duplication  of,  or  a  conflict  in  orders,  the 
present  Commissioner,  Charles  J.  Bennett,  early  insti- 
tuted a  system  under  which  the  heads  of  all  branches  of 
the  department  are  kept  in  constant  touch  with  his  de- 
cisions, interviews  and  orders.  The  Commissioner,  at 
the  end  of  each. day,  when  in  the  office,  dictates  a  detailed 
report  of  interviews,  decisions,  suggestions,  etc.  Copies 
of  this  report  are  distributed  in  the  office  so  that  all  may 
have  access  thereto. 

Any  matters  pertaining  to  a  particular  branch  of  the 
work  is  immediately  attended  to  by  the  head  of  that 
branch  and  proper  notation  made  on  the  report.  The 
heads  of  all  departments  submit  similar  reports  and  these, 


They  are  then  returned  to  the  Chief  Clerk  for  inspect 
Letters  relating  to  the  work  of  any  Supervisor  or 
vision  Engineer  are  sent  to  him  for  his  information. 

In  addition  to  this  general  scheme  of  advising  the  1 
men  of  the  details  of  the  work,  monthly  meetings  of 
Division  Engineers  and  Supervisors  of  Repairs  are  ll 
in  the  departmental  offices  in  Hartford.  At  these 
ings,  there  is  a  general  discussion  of  all  matters  pfi] 
ing  to  the  various  branches  of  the  work.  The  Com' 
sioner  invites  suggestions  and  recommendations.  T. 
is  no  embargo  on  discussion  and  each  and  every  ma 
at  liberty  to  express  his  personal  views. 

In  addition  to  his  work  in  the  office,  the  Commissi^ 
usually  spends  the  last  three  days  in  each  week 
road.  During  the  busy  season,  the  Deputy  01 
sioner  is  on  the  road  practically  all  of  the  time.  The  s 
is  true  of  the  Superintendent  of  Repairs.  A  general 
ference  is  held  upon  the  return  of  the  Commissioner 
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Fairfield,   Conn. 


t00    are  distributed.     When   on    the    road,   the   Commis-      the  others  to  the  office,  during  which  time  plans  a 
sioner  is  accompanied  by  a  stenographer  who  lakes  notes      mulated   for  the  conduct  of  the  work,  criticisms  an 


of  convei  atiou     h  ith  <  onf  ractors,  dh  ision   men,  officials 

and  others.     U] hie    return   to  tl ffice  these  notes 

are  written  oui   and   distributed    for  the   information  of 
the  subordii 

All  I  it.  i  -  are  written  in  i  riplicatc.  '  me  i  opy  is  Bl<  d 
lor  future  reference.  The  third  copy  i  given  to  the 
Chief  <  Uerk,  whose  duty  it  i  to  read  all  3in  h  communi- 
,  ations  and  keep  himself  o  I  horoughlj  informed  of  the 
:  depart  ment,  thi tal  en  orders  or  in- 
formation not  in  harmony  with  the  general  policy  of  the 
department  may  be  held  in  aboj  ance  unl  il  the  author  of 

-    ei      advised  of  the  i  ond n    and  corrections  are 

After  the  ( Ihii  t  '  Herl    ha    read  the  e  letter  .  they 


I,  iv. I   and   suggestions   made,   all   of   which    tend    to 
ment    the   harmony   which   exists    throughout    the   de] 
ment. 

I'  \  I  I'    S"i  STl  M     OF     LrTTIXO     <   ON'TIl  ICTS 

Formerly   the   linear-fool    basis  only   was    used    1:01 
ting  all   contracts   for   road   work      a   price  was  asked 

I  ruction  of  the  road  at  so  much  per  linear  foot,  W 

included  all  grading,  culver!   work,  etc.,  and   the  B] 

cati if   a    surface    treatment    of   any    type   speci 

Lately  all  of  the  work  advertised  has  been  upon  a 
ba  i  i .  ii. \d.  of  grading  ;  q.yd.  of  road  material  in  pi 
.  n. yd.  of  masonry  ;  I  in. ft.  of  pipe  culverts,  c\c,  the  |h 


ributed  in  the    ame  manner  as  the  general  note,      ard  proposal   form  has  provision  for   IG  such  items, 


Jie  IS.  li'l  I 
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j  the  contractor  bids  per  unit,  agreeing  to  accept 
1  unit  price  for  whatever  quantity  the  final  esti- 
now ) . 

|itractors  themselves  say  that  this  is  the  most  sat- 
plan,  as  -there  is  no  possibility  of  buying  a  "pig 


5» 

! 

„'       <<l  ' 

--(?  —■&< - —  14- 

sj 
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Cross-Section    Standard   3-In.    Bituminous 

Concrete  Road,  Connecticut  Highway 
Department 

poke."  From  monthly  estimates  of  the  Division  En- 
Ira  the  Department  makes  payments  to  the  contrac- 
tu! certificate  of  the  Commissioner  and  the  Deputy 
laissioner. 

preparing  work  for  advertising,  the  designing  de- 
lient  uses  information  received  from  the  Division 
lueers,  who  make  approximate  estimates.  After  bids 
■d,  they  are  turned  over  to  the  designing  de- 
i  lent  and  two  independent  computations  are  made. 
h  computations  are  then  reviewed   by  the  Highway 

nissinner  and  the  Chief  Draftsman.  If  the  work 
lised  is  in  the  State  Aid  class,  the  Commissioner 
liunicates  with  the  selectmen  of  the  town  in  which 
lurk  is  to  be  done  and  notifies  them  of  the  estimated 
pf  the  work  and  the  name  of  the  successful  low  bid- 

If  these  are  satisfactory  to  the  town,  the  contract 
larded. 

Engineering  and  Supervision 

1  engineering   work    is   under   the    direct   charge    of 
Deputy  Highway  Commissioner  and  to  him  report* 
nade  by  the  Chief  Draftsman,  who  has  (barge  of  the 
j   work  in  the  office:  also  by  the  Division   En- 
lio  are  in   charge  of   the   work  of  actual   con- 
Surveys   of   roads   to    be   improved    are   made 
lie  Division  Engineers.     Such  surveys  include  a  state- 
of  the  local  material  available,  character  of  the  soil 
other  detail.-  of  assistance   to   the  designing  depart- 

Division    Engineers  are   in   charge  of  the   [nspec- 
who  make  their  reports  to  them  direct.     Weekly  re- 
also  rurnishcil  b\   the  Division   Engineers,  which 
-     to  the  Commissioner  and  the  Deputy  a  'cry  definite 
of  the   progress   of   the   work   and    indicate   whether 
abactor   is  pushing  his  work  as  rapidly  as  possible, 
progress   report    is  given    (Fig.   3),  showing  a 
peal    progn  --   i  nrve    i  -peel    the  contractor  should 
aiii   for  the  best   economic  results)   and   the  actual 
Us  of  the  work  as  done.    These  reports  have  proved 
alualilc  to  the  department,  and  incidentally  to  the 
Bot  as  well. 

Pin  li  Estj  m  \  n  - 

-  the  aim  of  the  department  to  pay  a  contractor  all 

,n  bub  he  may  lie  entitled  at  the  time  due  and  keep 
»  in  the  s.v;  provided  for  by  the  contract.  The  unit 
|  '"i  makes  this   i e  eas^   of  operation   than  the  old 


linear-foot  basis.  After  the  Division  Engineers  have  sub- 
mitted their  reports  and  estimates,  these  are  reviewed 
by  the  Commissioner  and  his  deputy,  as  heretofore  stated, 
and  checks  are  mailed  to  the  contractor  on  the  1  -jth  of 
each  month. 

Accounting  Department 

Early  last  fall  a  new  system  of  accounting  was  installed 
in  the  department.  Under  this  system,  it  is  possible  at 
all  times  to  give  the  Commissioner  a  statement  of  the 
amount  of  money  available  in  each  appropriation  and  also 
a  statement  of  the  liability  of  the  department  for  various 
uncompleted  work. 

After  payments  are  made  the  15th  of  each  month,  a 
list  of  contracts  is  prepared,  showing  the  contractors 
name,  the  town  in  which  his  contract  is.  the  total  amount 
of  the  contract,  the  amount  paid  to  date  and  the  ratio  of 
total  payment  to  the  total  amount  of  contract  in  per- 
centage. 


CONNECTICUT  STATE  HIGHWAY  DEPARTMENT 

TOWN  Or-Jfa*A*V J  ^*     ^        -,  K1ND_^K***2<*S*^. 

CONTRACTOR  3^4^«'<W<>  PRICE  ^J2?^.- 

WEEK  ENDIN&_<£5=^  Hf'i  LEN&TH_ -<£*&£_  FT. 

,ocoo  PROGRESS  DIA6RA.M 


GRADING    CU.YD. 


6      7      8      9      14000 
~lfe     17       18      19     20.000 


20    21      22    23     24     IS     26    27     78     29    30O0O 
FIRST  COURSE.  LIN. FT. 


2 


SECOND  COURSE.  LIN  FT. 


FINISHING   COURSE. LIN   FT 


CULVERT  WORK.  DOLLARS 


5      6      7      8      9      IO.CC0 


JO     II       II     13      H     if     16     IT     18  I 

EQUIPMENT      REPORT 


i     USED      '  ?tr        fa    I  Lf<*       <#*      ■ 
REMARKS 


DAT£  .&/■  J"  'f'f    %\b*V>#&<~K'  y.    oiv  t«c,R 


Fig.  ti.  Progress  Diagrams;  Connectici  i    State 
Highway    Di  partment 

This  statemenl  is  furnished  to  the  beads  of  the  de- 
partment.  the  Division  Engineers  and  Supervisors  of 
Repairs  with  a  request  that  they  be  compared  with  their 

own  estimates,  and  discrepancies  reported.  1"  ibis  way  it 
is  always  possible  to  check  the  figures  once  iii  each  month 
and  prevent  errors. 

The   first   of  curb    month   a   trial   balance   is   taken,  and 
this  balance  is  checked  with  the  accounts  in  the  com 
ler's    office.      This    trial     balance    -lews    the    amount     of 
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money  available  in  each  of  the  funds,  the  amount  due 
from  towns  for  refunds,  the  liability  to  each  of  the  con- 
tractors and  enables  the  Highway  Commissioner  to  de- 
termine if  the  rate  of  expenditure  is  excessive.  This  is 
particularly  desirable  as  the  appropriations  are  made  to 
cover  a  stipulated  period  of  time. 

In  addition  to  the  above  system  of  book-keeping,  there 
are  graphic  charts  of  expenditures  kept,  on  which  the 
total  appropriation  is  plotted  with  a  theoretical  curve  of 
expenditures,  in  which  the  ordinates  are  expenditures  in 
dollars  and  the  abscissas  are  time  elapsed.  These  theoret- 
ical curves  for  the  different  appropriations  are  plotted 
according  to  the  geographical  location  of  the  work  for 
which  the  appropriations  are  made,  and  at  the  end  of 
each  month  the  actual  expenditure  of  money  is  similarly 
plotted  on  the  same  chart,  and  a  visible  comparison 
reached  immediately.  A  glance  shows  just  how  the  rate 
of  progress  compares  with  the  theoretical  progress  that 
should  be  had.  The  aim  has  been  to  reach  a  system 
whereby  it  is  practically  impossible  for  the  department  to 
over-expend  unknowingly  on  any  appropriation. 

Conclusions 

The  various  reforms  indicated  in  the  foregoing  have 
worked  to  the  mutual  advantage  of  the  department  and 
all  those  who  have  business  with  the  State  Highway 
Commissioner.  In  the  first  place,  all  of  the  subordinates 
of  the  department  are  kept  in  close  touch  with  the  various 
details  of  the  work  and  they  have  an  opportunity  to  be 
immediately  informed  of  any  orders  or  decisions  made 
by  the  Commissioner. 

A  system  of  inspection  is  gradually  being  built  up 
whereby  a  corps  of  inspectors  is  continuously  employed, 
making  it  possible  to  get  experienced  men  and  to  keep 
them  interested  in  the  work  and  to  secure  the  best  re- 
sults. The  value  of  experienced  inspectors  on  construc- 
tion work  is  evident. 

The  unit  basis  of  letting  contracts,  as  indicated,  Inn 
removed  the  possibility  of  friction  between  the  contrac- 
tor- and  the  department  as  they  are  paid  for  actual  work 
done  up  to  the  limit  of  85%,  as  provided  in  the  contract. 

The  accounting  system  affords  ail  opportunity  for  the 
Commissioner  and  all  others  to  determine  at  short  notice 
the  financial  condition  of  Hie  department. 

The  Division  Engineers  have  been  invested  with  re- 
sponsihililies  and  authority,  an  appeal  from  their  de- 
i  i  ion,  in  order  to  be  entertained,  must  be  based  on  some- 
thing more   tangible  than   a    fancied   wrong. 

Informal  ion  coming  into  I  he  Highway  Commission- 
er's office  is  epitomized  by  Hie  heads  of  the  various 
branches  and  transmitted  to  the  Commissioner  in  con- 
dj  n  ed  form,  lb-  then  is  able  to  determine,  without 
perusing  a  mass  of  details,  Hie  probable  value  of  any 
propo  ition,  make  his  decision  and  have  it  duly  executed 
by  the  proper  authority. 

\    Teal    r..r    Natural    lap t    hai     been    devised     by     E.   C. 

Tattler,  <>r  tie-  Department  «.f  Public  Worl    .  Borough  of  Man- 
Mi  ■•      ',  01  !      City,    and     la    lies,  ill,.  ,1    in    t  he    "Joui  tl  .1    of 

rial    ind    ESngrlneerli       Cheml   try"   for   April,   mil.     The 
i.    i    la   baaed    en    thi     presence    in    ;'ii    natural    asphalta    <>f   a 

number  of  organli    acldi  <>r  acid  wilts,  win.  i.  escai n  >iih- 

tlllatloi  " mi  amount   of  aapontflable  oils. 

hod      ol    maklni     chemlca  l    tests   In 

ibo   i     prlncl pie,    by    which   lie  clalma   It 
i     .  ,    |    to  determine  i  erl  alnly  whel  her  a     Iven 

aspho  M  restdu  phall  li    oil  dl  tillat r  in  b 

rial  .on ti i  ,.i  ...    i :■  i  muds* 


A.  SnsimpE©  Volk&inffi©  JRe^-oalsiftoi 


^©simps'©§g<DE=§ 

A  new  regulator  has  been  devised  lor  air  eompresl 
to  control  in  simple  manner  the  amount  of  air  drawn 
in  accordance  with  the  demand  for  compressed  air  lit 
without  choking  the  inlet,  without  creating  high  tempf]. 
tu  res  or  causing  excessive  waste  of  power.  The  sch'ie 
has  been  applied  to  compressors  with  either  poppefir 
piston  inlet  valves.  The  suction  valves  can  be  usedlir 
regulation,  being  kept  open  during  a  part  of  each  c'j. 
pression-discharge  stroke  and  allowed  to  close  when;* 
air  trapped  and  remaining  is  sufficient  to  satisfy  thee- 


Pig.  1.  Ant  Compukssoh  Fitted  ron  Wikandeh  Vol 
Regulation 

luand    tor  compressed   air.     The  discharge   valves  C i 

used  for  regulation  instead,  in  thai  ease  remaining  (I 
during  a  part  of  the  suction  stroke  and  closing  when  I 
compressed  air  returned  is  sufficient  after  expansion 
leave  room  only  for  the  n led  quantity  of  fresh  ail. 

Application   to  the  suction   valves  of  an  ordinary    ! 
pet-valve  compressor  are  shown  by   bigs.    I   and  '?.     I 
valves  have   springs   which    lend    to  close   them   and 
Ions  which  tend  to  open  them  when  sufficient   pressuijt 
applied.     These  valve  cylinders  are  connected   to  mi  ■ 
ilinry  lank  and  this  in  turn  communicates  with  the  np 
lank    through     (a)    an    automatic    needle    valve    "it 
"leak."  and   (b)  a  hand-adjusted  needle  valve. 

When  Ibis  compressor   (Pig.  *)   is  working  ai  

partial   load,  the  automatic  needle  valve  will  admit 
nir  to  flic  auxiliary  lank  and  Ibis  will  escape  through 
'leal.,*'  keeping  the  pressure   iii   the  auxiliary  tanl<  "! 
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I'e  pistons  constant.     The  valves  will  close  at   a  time 
ihe  discharge  stroke  when  only  the  amount  of  air  con- 
Led  «  ill  be  compressed, 
acrease    (or   decrease)    in    consumption    will    cause   a 
entary    and    small    decrease    (or    increase)    in    main 
pre  sure  so  that  the  amount  of  air  entering  the  aux- 
|  reservoir  will  decrease   (or  increase)    lowering   (or 
ag)  the  auxiliary-tank  pressure  and  that  in  the  valve 
ons.     The  valves  cutoff  on  the  discharge  stroke  then 
lier  (or  later)  to  increase  (or  decrease)  the  amount  of 
to    lie   compressed   and   a    new   equilibrium   is  estab- 
|ied. 

ie   adjustable   needle    valve   admits   to    the   auxiliary 

Ik  only  just  enough  air  to  keep  the  pressure  there  and 

the  valve  pistons  such  that  the  compressor  can  operate 

Jmaximum  capacity   (without  the  suction  valves  open- 

during    the    discharge   stroke).    If   more    air   enters 


lowing  suction  stroke  until  a  certain  amount  of  tiie  ((im- 
pressed air  returns  and  expands  to  intake  pressure.  The 
fresh  air  drawn  in  thereafter  corresponds  to  the  demand 
for  delivery  of  compressed  air. 

If  the  demand  is  increased  (or  decreased),  there  is  a 
slight  and  momentary  drop  (or  rise)  in  the  main-tank 
pressure  and  the  needle-control  and  needle  both  rise  (or 
drop).  A  greater  (or  less)  amount  of  air  enters  the 
auxiliary  reservoir  while  the  increased  (or  decreased) 
pressure  causes  the  valves  to  shut  earlier  (or  later)  dur- 
ing the  suction  stroke.  This  decreases  (or  increases)  the 
return  of  old  air  and  increases  (or  decreases)  the  fresh 
supply.  Opening  the  unloading  gate  lets  the  air  out  of 
the  auxiliary  tank  and  causes  the  discharge  valves  to  stay 
open  all  the  time  of  suction. 

Fig.  1  shows  the  scheme  rigged  up  with  a  combination 
"trigger,"    having    adjustable    spring    and    hand    needle 


rig.    2.      Diagram    Showing    Volume    1: 

irge   Valves   of   Piston-Inlet    Typ 

ling   Loads  at  Various  Discharge  Pres 


julation    Applu 
Fig.    4.      Traces 


Fig.  3 


Compressor  Poppet-Suction  Valves. 
Indicator    Diagrams     from     12x10- 


~fff 


*i       4      3   K2 
Pressure  in  lb  per 
sq.  inch  in  auxiliary 
reservoir 


30  lb.  Discharge 


34JbJ)iscJiarge 


Vugh  the  automatic  needle  (ban  can  escape  out  the 
ak,  the  compressor  capacity   is  reduced  by  the  suction 

Im-  remaining  open  during  part  of  the  compression 
roke.  the  open  period  depending  on  the  pressure  rise  in 
«  auxiliary  tank. 

application  of  the  scheme  to  the  discharge  valves  of  a 
istoii-iulet  compressor  is  shown  in  Fig.  ■">.  When  I  be 
or  carries  a  constant  partial  load,  air  enters  the 
■edle-conl i'ol  chamber  through  a  pipe  and  overcomes  (he 
ndeucy  of  the  spring  above  1"  raise  the  needle-control 

iston.   Tins    last    bears   on    a    pin    carried    by    the    lie 

-i"ii  itself  and  prevents  its  rising  far  under  main-res. >r- 

■  pressure  admitted  to  I  he  needle  chamber.  The  rise 
f  the  needle  is  limited  by  the  pressure  above  the  needle- 
'Mi'il  piston  and  only  as  much  air  will  enter  the  auxil- 
i\   reservoir  as  escapes  out    the  leak.     The  pressure  in 

■  auxiliary  tank  then  must  be  slightly  less  than  that  in 
le  main  tank  and  passage  into  which  the  discharge  valve 
His.  This  pressure  difference  inside  and  outside  the 
alve  will  hold  it  open  after  the  discharge-compression 
Irokc  is  completed,  and  it  will  stay  open  during  the  I'ol 


valve,  as  bought  ready  made  for  the  ordinary  volumetric 
regulator.  Fig.  4  shows  the  trace  of  some  indicator 
cards  from  a  I2xl0-in.  belt-driven  compressor. 

The  device  can  be  applied  to  electric  motor-driven 
compressors  to  maintain  constant  air  pressure  or  to  com- 
press at  constant  load.  In  these  eases,  g  magnet  valve 
admits  main-tank  pressure  to  the  auxiliary  reservoir  to 
hold  open  the  inlet  \al\es  and  this  is  controlled  by  a 
pressure-gage  or  a  current-limit  relay. 

This  regulatii  n  system  is  the  invention  of  R.  Wikander 
of  the  Hall   Steam  Pump  Co..   Pittsburgh. 


The  i.i-.m  Horse-Operated  Railway  I"  ICngland  Saturday, 
Apr.  i.  .'-m\  the  nd  of  what  Is  believed  to  be  the  only  pas- 
luntry  maintal  ned  by  horse  I  rac- 
tlon — that  on  the  North  British  Ky  .  between  Drumburgb 
Junction,  a  few  miles  .vest  of  Carlisle,  ana  Port  Carlisle,  a 
seaport  on  the  Solvaj  Pirth,  formerly  of  considerable  Im- 
portance  and   com n<    time   h>    .anal   with   Carlisle. 

im  t he  following  Mondaj  a  new  locomotive-drawn  train  ser- 
vice superseded  the  horse-drawn  trains,  which  have  run 
i  lIIj  Inci  1868  Engines  were  u  ed  on  this  line  between 
the  years  1854  and  1866,  but  on  Vug  28,  of  the  latter  year 
horses   were   Brsl    used       ["The  \in      17,    1914.1 
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A  viaduct  of  exceptional  size  and  rather  peculiar  de- 
sign is  now  under  construction  across  the  Cuyahoga  River 
Valley  at  Cleveland,  Ohio,  com  lectins  Superior  Ave.  on 
the  easl  with  Detroit  Ave.  on  the  west.  Cuyahoga  River 
is  a  small  stream  averaging  about  150  ft.  in  width,  but 


Substructure 
The  piers  and  abutments  arc  of  three  different  type 
The  west  abutment  and  Piers  5  to  12,  and  the  east 
ment,   are  all   of  solid   base,   founded    on    concrete 
Above  the  ground   level,  they  divide  into  four  pila 
joined  by  transverse  arches,  each  pilaster  under  the 
responding  arch.      Piers   1    and   2   reach    down   to  a 
clay  footing,  which,  it  is  anticipated,  will  be  of  suHiciei 


Fig.   I.     General  Elevation  and   Pi. ax  of  Tin:   Detroit-Suimciuoh    limn 


the  valley  through  which  the  river  winds  is  3000  to  5000 
ft.  in  width,  and  approximately  a  hundred  feel  lower  in 

level  than  th<  city  grad either  side.    There  is  ai  pres- 

i  ni  crossing  the  valley  Erom  Superior  Ave.  wesl  an  old 
iron  viaduct,  built  in  1876,  with  a  swing  draw  ai  the 
river.  It  reaches  Detroil  Ave.  about  600  ft.  downstream, 
that  is,  north  of  the  new  bridge,  and  there  is  a  reverse 
curve  in  the  approach  in  reaching  the  line  of  Detroil 
Ave.  The  new  viaduct  will  be  built  on  a  straight  line 
connecting  Superior  Ave.  to  Detroil  Ave.,  and  at  an  ele- 
vation allowing  96-  to  99-ft.  clearance  for  navigation  in 

1 1     i  rui  i  ion   will   not    interfere  w  ith   the 

the  old  bridge. 
The  new   Detroil  Superior   Bridge  is  a  series  of  rein- 
forced-concrete  and  steel  an  i    Ft.  in  length,  and 
ded  witli  two  decks,  the  upper  a  roadway  and  side- 
Eor  highway  traffic  and  the  lower  for  street-railway 
I          -  ii  i  deck  will  comprise  a  I  1-ft.  9-in.  roadway 
with  two  I'M't.  sidewalks,  and  the  lower  deck  will  carry 
si>   lines  oi                                         The  main   novel   fea 

■    ii  he    on  ni  her  Bide,  t  he 

doubl  n  of  the  concrete  arches,  and  the  verj 

river. 
Foundation  worl  in  progn      foi    ome  I  ime  on 

t  In   mi  ious  piers,  and  i    now  being  prosi  igoi  ously. 

ricati  d,  and 

ui ted   "ii    il 

tl  on    omi  ■  -   1 1  mi  up'. 

.'.'i.iiiii, 

which  i-  borne  by  l  Coiinl 


bearing  at  elevation  — 10.  They  hf.ve  a  solid  base  "ill 
a  cellular  superstructure  all  underground,  and  ran1;. 
fiom  the  ground  surface  up,  the  pilasters  in  line  with  th 
arches,  as  in  the  other  piers.  They  are  being  sunk  as  n 
inforced-concrcte  cribs,  which  will  be  put  under  ail 
water  is  encountered.  The  cellular  structure  of  the  BH 
tire  pier  forms  the  crib  or  caisson.  One-half  of  1 1 1 ■  ■  (9 
for  Pier  1  has  been  sunk  to  the  required  elevation  win 
out  the  use  of  air.  After  getting  a  footing  in  the  clay,  i 
was  practically  free  from  water  and  required  150  ii-n-  o 
pig  iron   to  force  it   down. 

The   piers    (Xos.   :'.   and    I)    for   the   main   arches  are  u 
solid  construction,  reaching  down  to  Kiev.        18,  where 
blue  clay  is  reached.    The  maximum  pressure  on  this  6f 
is  ;  tons  per  sq.ft.     The  specifications  for  these  piers  uvr 
as   fol  ln\\  s  : 

A  relnforced-concrete  caisson  Is  to  be  constructed  and  sm 
to    the    required    depth,    and     then    filled    with    concrete.      Tl 

adoptl >f   Ibis    plan    will    I"-    Insisted    upon,   provided  M 

alternate    plan    submitted    by    th< tractor    lie    approved    b 

i 

The  succeeding  clause  from  the  specifications  seems  I 
indicate  thai  some  sort  of  n  cni  ■son  •  nnsl  rue!  ion  tvdj 
bn  required,  but  in  I  lie  construction  of  Pier  I  Hie  I'oiuhIh 
I  mn  work  was  carried  on  in  the  open  air.  with  an  ex<  01 
I  ion  iniule  inside  of  a  i  oiler  dam.  \\  Inch  extended  W 
into  ili,  river.  Tins  coll'er  dnin  was  an  earlh  filled  (Bit 
between  rows  of  steel  sheet  piling  arranged  ns  cells,  iiftc 
ii.,'  fa  line,  of  the  lilui  k  lioi  k  I,  irlior  enlTer  dam  al  BB 
I'.ibi.  The  lower  16  ft.  of  (he  piei  wit  deposited  as  I 
Seal    urn In     water    and    after    Him    bad    sel    the    dam    HI 
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ped  mit  and  the  rest  of  the  pier  placed  in  the  open. 
iderable  difficulty  was  experienced  in  keeping  water 
but  the  pier  has  been  brought  to  the  top  of  the  sub- 
■ture  level.  Pier  3  is  just  about  to  be  started,  and 
be  put  down  in  substantially  the  same  manner  as 
-1. 

1  of  the  other  piers  are  of  solid  construction  up  to 
irch  and  are  founded  on  closely  spaced  precast  con- 
•  piles  driven  to  refusal. 


The  present  condition  of  work  on  the  piers  is  as  fol- 
lows: Piers  1  to  2,  caisson  construction  now  under  way; 
Pier  3,  just  starting  excavation;  Pier  -1,  complete:  Pier 
5,  concrete  piles  all  driven:  Pier  S,  test  piles  down,  con- 
crete piles  about  to  be  driven:  Pier  9,  complete. 

Approaches 

Each  approach  consists  of  a  reinforced-concrete  coJ- 
umn-and-girder  construction,  with  the  columns  footing 
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in  transverse  group?  of  two  on  reinforced-concrete  slabs 
resting  on  the  ground,  with  the  slabs  on  levels  following 
the  slope,  of  the  valley.  The  lower  or  street-railway  deck 
slopes  down  from  the  street  level  to  meet  its  established 
grade  across  the  bridge  proper,  and  at  the  beginning  of 


*■(<-- /o'-H 


Fig.  3.     Details   of   Typical  Concrete  Abches 


(Normally   reinforced  arch  shown 
half  section  at  the  left) 


n4\ 


i  Specially     reinforced    arch     i 
section    to    the    liprht) 


the' approach,  where  clearance  for  the  street  cars  is  nJfc 
sary,  the  upper  deck  is  left  out  between  the  two  intent 
columns,  as  shown  to  the  right  in  the  section  in  Y\k 
At  this  location,  the  two  sets  of  columns  are  fur'* 
l/raced  by  reinforced-concrete  beams  in  the  earth,  and! 
four  middle  tracks  are  carried  oni 
earth  (ill  or  on  the  natural  groi{ 
Where  the  approach  is  near  the  bi 
propei-  the  roadway  is  carried  eV 
across  the  four  columns,  as  showi'j 
the  left  of  the  section  in  Fig.  2.  V 
approach  shown  in  Fig.  2  is  oil 
transverse  slope  and  the  footing  s'| 
on  each  side  of  the  bridge  are  on  'I- 
ferent  grades. 

In  the  east  approach,  a  short  .. 
tance  of  the  approach  is  tilled  in  I 
tween  retaining  walls. 

Concrete   Arches 


There  are  twelve  concrete  archeii 
the  bridge,  of  spans  varying  from  I 
ft.  to  174  ft,  in  the  clear,  and  all  : 
eept  one  of  the  same  general  desi 
varying  only  in  dimensions  to  acc'i 
modate  the  loads  on  the  varying  sps 
The  arch  between  Piers  11  and  i 
(Arch  12)  is  over  the  Big  Four  i 
track,  where  clearance  required  adcsi 
different  from  the  typical  design  ri 
in  the  other  arches.  For  this  arch 
high-rise  curve  was  used,  and  in  on 
to  avoid  centering,  which  would  bt'i 
the  wa\  of  the  railway  traffic,  a  speil 
design,   using  three-hins'ed  steel  ari  ■ 
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th  erection  and  reinforcement,  has  been  adopted. 

her  arches  are  reinforced  with  the  usual  rods. 
typical  design   (to  the  left  in  Fig.   3)   has  four 
aratively  narrow  arch  ribs,  spanning  between  solid 
,  and  carrying  the  railway  deck  on  beam-and-slab 

renting  on  heavy  pilasters,  the  lines  of  which  pilas- 
ire  continued  up  as  columns  to  carry  the  beam-and- 
construetion  of  the  highway  floor.  Longitudinal 
arches  at  both  deck  elevations  are  added  for  archi- 
ral  effect  and  to  increase  the  longitudinal  stability 
e  structure.  Expansion  is  taken  care  of  at  each  pier 
jparating  the  entire  superstructure  above  the  pier, 
nage  is  carried  down  under  the 
ay  deck  to  each  pier,  where  it 
•s  a  traverse  drain  supported  by  a 
•verse  wall  across  the  pier. 
le  specially  reinforced  Arch  12  is 
n  to  the  right  in  Fig.  3.  The  rein- 
;ment  of  each  rib  is  a  framed 
i-binged  arch  which  will  be  erected 
cantilever  from  each  pier,  and  into 
h  will  then  be  framed  the  floor- 
is,  bracing  and  lower-deck  columns 
of  structural  steel).  These  mem- 
will  then  be  incased  in  concrete. 
r  this  has  set,  the  upper  deck  will 
ast  in  place,  as  a  normally  rein- 
d-concrete  structure  similar  to  the 
r  deck  on  the  rest  of  the  bridge, 
of  this  arch  is  advanced  10  ft.  be- 

Jl  the  other  half,  to  provide  a  neces- 
Bkew  for  the  railway  tracks;  this 
plicates  the  framing  of  the  bracing 
B  columns,  but  the  floor-beams  are 
Jjinuous,  the  offset  just  equaling  the 
1:1  length.      (See   Fig.    1). 

591-Ft.  Steel-Aiich  Span 


!  I  he    main    river    span     is    a    three- 

n^ed   steel-framed    arch     of     591-ft 

eerj  pins  and  a  rise  of  1  I  I   ft., 

ill  the  two  decks  about  half  way   up 

an  h,   the   lower  deck   crossing  the 

I  at  chord  of  the  arch,  at  the   third 

lei  out  from  the  abutment  and  the 

I  Bi  deck  at  the  fifth  panel  out.    Be- 

n  these  panel-points  on  cither  side 

arch    the    decks    are    suspended 

a  the  arch  trusses. 

'he  lower  and   upper  chords  of  the 

a>|i   are  curves   of   different,  equations, 

il   fertical   distance   between   the  two 

idening    from    20    ft.    at    the 

rn   to  !»l    ft.  at    the  springing  line. 

h   itself  is  a   riveted   framework 

i  in  shown   in    Pig.  5.     Hinges 

provided    at    the   lower   panel-poinl 

I   lie  crown   and   at    the   two 

n  libers  change  direction  at  each  panel 

2-1    ft.    ",  '-j    in.     The   le 

lis    Ilea 


riveted  connections  to  the  arch  posts  and  between  panel- 
points  5r  and  -">l  it  is  hung  by  eye-bars  with  pins  run- 
ning in  the  plane  of  the  arches.  From  panel-points  0  to 
3,  the  lower  deck  is  riveted  to  the  arch  posts;  at  panel- 
points  -f  and  5,  it  is  hung  from  the  lower  chord  of  the 
arch  by  eye-bars  with  pin.-,  in  the  plane  of  the  arch  and 
between  panel-points  Or  and  6^  it  is  in  rigid  connection 
with  the  upper  deck.  This  variation  in  the  method  of 
suspension  is  made  in  order  to  guarantee  that  the  wind 
stresses  will  proceed  along  the  two  decks  to  the  lower  part 
of  the  lower  arch  chord  in  a  horizontal  line  and  will  not 
carry  up  into  the  upper  part  of  that  chord   (Fig.  -f ). 


Ki. 


:k    joints.      Chord 

i !'  1 1  is,  at  regu- 

ngth  of  the  lung 
the  springing  line  is  broken  by  horizontal 
t.  members.  There  are  tun  arch  ring  spaced  19  ft.  3 
c  0)  e.  ami  carrying  the  roadways  of  both  decks  be- 
ll them,  with  the  sidewalks  as  cantilever  members, 
letwecn    panel  points    0    and    .">,    the    upper    deck    has 


Upper  Deck  Framing  and  Wind  Bracing  t-4H... 

.  .V     591-Ft.  Srii'i.  Ai.iit   Sew.   DKTltOlT-SuPEMOH 
Bridge,  I 'i  i  \  i  i  wi>.  Ohio 

The  win, I  and  swaj  bracing  comprise  transverse  struts 
and  double  diagonals  in  the  upper  and  lower  chords  el' 
the  arch  rili.  excepl  at  the  portals  which  come  at  I  in 
the  upper  chord  and  between  panel-points  3  and  r,  in  the 
lower  chord.  At  these  portals,  bracing  is  provided  to 
miii    tin'  stresses   from   the   laterals   into   the  chord.      The 

lower  deck  is  thoroughly  cross-braced   laterally  so  as  to 
form  a  continuous  structure  betw©  ints  3^    and 
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3r.  The  wind  stresses,  therefore,  in  this  deck  will  carry 
along  the  deck  to  panel-point  3  where  they  enter  the 
truss.  The  upper  deck  framing  and  wind  bracing  is  not 
quite  so  complicated  as  that  of  the  lower  deck.  Here  the 
break  in  the  structure  occurs  at  panel^point  5,  at  which 
point  the  transverse  stresses  are  carried  up  into  the  arch 
itself.  Expansion  joints  of  a  special  toothed  type  are 
provided-at  each  of  these  breaks. 

The  lower-chord  section  is  made  rip  of  four  corner 
angles,  with  legs  turned  out,  and  vertical  webs  of  1-in. 
and  1%-in.  plates.  The  angles  are  latticed  with  chan- 
nels and  the  whole  section  tied  with  angle  and  plate 
transverse  diaphragms  about  every  0  ft.  The  largest 
section  L0  L1,  29:3  in.,  and  the  crown  section  Ltl  L12,  205 
in.  are  shown  in  Fig.  4.     The  splices  in  the  lower  chord 


->j 


Fig.  6.     Tie  a.\"i>  Toggle  to  Be  Used  in  Ekectixg  the 
591-Ft.  Steel  Aech 


d    ft. 


to  80$ 


are  100%  splices  at  /.,.  /,., 
splices  ai   all   other  points. 

The  largo  arch   is  to  be  erected   as  a  cantilever   from 
each   side  and   the  crown    lowered    by   the   toggle  shown 
erection  diagram  in  Fig.  6. 

Nickel   steel   will   be   used    for  the  arch   trusses,  all   eye- 
bars    and    pin-.      Carbon    steel    will    be    \\<vi\    for    bars   and 

a'  jb  .  for  lacing  and  stay  plates  and  for  all  floor-beams, 

stringers   and    bracing.      Cast    steel    is   to   be   used    for   the 
hni  the  grillage  under  the  shoes  is  to  be  of  struc- 


>mi  racte 
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"  d    uinb 


i    J    .i 

direi  tioj] 

I  m  Igate, 

ir  the  di- 


rection of  W.  A.  Stinchcomb  and  A.  \V.  Zesiger,  w, 
now  hold  the  offices  of  County  and  Bridge  Engine*, 
respectively.  Jas.  A.  Joyce  is  Asst.  Engineer  in  char 
of  steelwork. 

:*: 

lira  MolEsa.iradl 
By  William  IIoeker* 

The    flood-protection    works    of    Holland    are    direct 
against  both  the  sea  and  the  rivers.     The  construction 
the  dikes  and  groins  is  quite  familiar,  but  a  brief  stat! 
nient  of  the  applicability  of  the  several   protective  metf 
ods  in  use  may  interest  Amrican  engineers. 

The  comparative  area' of  Holland  below  sea  level  ai 
subject  to  floods,  is  shown  on  the  map,  Fig.  1.     Agair 
the  sea,   nature   has  provided    the  foundation  of  an  e| 
cellent  defense  in  the  form  of  sand  dunes  which  ore, 
along  the  coast.     It  is  necessary  to  protect  these  agair 
erosion.      They    are    largely   covered    by   coarse   grass 
reeds,  and   where  such  growth  is  sparse,  the  spaces  a 
faced  with  planks.    Willful  damage  to  the  dunes  carri 
a  severe  penalty.     Dunes  exposed  to  a  steady  current  a 
protected  from  scour  ny  mattresses,  placed  at  their  fei 
In  more  exposed  sections,  creosoted  piles  are  driven  fail 
close  together  in  the  network  of  branches  or  fascines,  ai 
the  spaces  between   piles   tilled   in   with   stone    blocks 
nibbles.     Ordinarily,  the  mattresses  and  sand  bottom 
separated  by  a  layer  of  clay,  to  make  the  whole  more  p< 


}  \\tS-^-*Gvt 


^  ( 

<f  ill 

\ZU1DEK.  ~ 

h   SEA       c-  ^   ^- 


Fid.    I.   M  w  in    Mm. i.  wo.  Snow  ing    b'l  i.  \  I'M  i: 

Elevation   ibove  Si  \ 

inuiieiit.  The  mattresses  hiv  often  very  large,  Mid  » 
made  on  bore  and  curried  lo  their  bed  by  a  nuinbi'i  i 
flat-bottom  ve  el  ;  often  eight  vessels,  four  on  each  loi 
Bide,  are  required  to  keep  [he  mattress  even.  At  II 
ile,  the  "u\  rope  Iii  nil  the  vessels  arc  cut  sinniltaMOU 
ly,    ami    I  lie    mattress,    loaded    evenly     with    lietivj    stOW 

id     io  i he  bottom. 
•  'i    rii.i'.   'rii.    ii. ,    Holland. 
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jtroug  currents,  breaker?  known  as  "hoofden"  or 
i,  are  placed  short  distances  apart.  These  are  formed 
veral  lines  of  piling  at  different  elevations,  so  that 
(Snd  dumped  upon  them  takes  the  form  of  a  long 
ul.  Rubble  is  dumped  over  the  top.  These  hoofden 
si  <!  also  to  deflect  currents. 

hull  the  dune  protection  is  insufficient,  artificial 
i  mounds  or  dikes  are  built  and  faced  with  basalt 
ncrete.  Concrete  facing  is  of  the  two  types  of  the 
known  L)e  Muralt  system,  which  has  been  described 
Ingixeerixg  Xf.ws.  In  one  instance,  square  slabs 
laid  in  a  framework  of  reinforced  concrete  and  the 
is  filled  with  asphaltum.  The  slabs  are  further  held 
sort  of  concrete  nail  placed  through  the  top-  The 
retc  steps  of  the  second  type  are  held  together  by 
rete  stringers  placed  at  right  angles. 


Timbering  Fires  in  Iron  Mines  in  the  Lake  Superior  region 
is  the  subject  of  Technical  Paper  No.  79,  issued  by  the  Bu- 
reau of  Mines,  Washington,  D.  C.  If  the  ore.  the  walls  of  the 
orebody.  or  both,  are  of  such  character  that  the  ground 
will  not  stand  without  timbers,  some  form  of  top  slicing, 
sub-level  slicing  and  caving  is  usually  adopted.  These  meth- 
ods with  their  many  variations  necessitate  the  use  of  a  vast 
amount  of  timber,  practically  all  of  which  remains  in  the 
mine.  As  mining  progresses  the  timber  crushes  and  forms  a 
mass,  which  serves  as  a  barrier  between  the  mine  workings 
and  the  waste  rock.  The  mass,  which  includes  some  waste 
rock,  constantly  increases  in  thickness  as  mining  goes  down- 
ward, so  that  in  course  of  time  it  may  become  several  hun- 
dred feet  thick.  Loose  shafts  are  lined  entirely  with  timber. 
Some  have  steel  sets  with  timber  lagging,  and  others  are  of 
steel  and  concrete  construction  throughout. 

Obviously  the  steel  and  concrete  shafts  are  safest.  If  tim- 
ber is  used,  the  dry  shaft  is,  of  course,  the  most  dangerous; 
although  the  wet  shaft  is  not  immune  from  fire.  There  are 
certain  fire-resisting  materials,  such  as  zinc  chloride,  which 
render  shaft  timbers  less  inflammable.  Dry  shafts  should  be 
sprinkled   with   water  at   sufficient   intervals  to   keep   the  tim- 


River  or  canal  at  sea  level 


Pond  converted  into  land 


Fig.  '.'.  A  Dike  i\  Holland,  with  Pond  on  Right   Being  Pumped  Into 
Ska  Level  River  on  Left 


)n  low-lying  dikes,  a  concrete  wall  is  sometimes  built. 
river  ami  canal  mouths,  large  stone-block  jetties  are 
It. 

Iltvi  i:  Flood  Piioi  1 1  i  con  The  three  large  rive  ■ 
Rhine.  Meuse  and  Sclield  1  Fig.  I  ) — flowing  into  the 
rth  Sea.  arc  the  greatest  menace  as  regards  inland 
"I-  Large  earth  embankments  or  levees  arc  buili 
ii":  the  river  hanks.  Ice  jams  sometimes  rise  many 
t  above  the  levees,  while  at  other  times  the  nurrent  is 
rrini'lv  swift.  At  dangerous  points,  repair  tools  and 
terials  arc  provided,  and  a  permanent  watchman  with 

sipnal   cannon,    is   stationed.     Therie    levees   arc    faced 

tb  clay,  fa  si  ines  and   nibble. 

Considerable  land   is   reclaimed   by  canal   drainage.     A 

oinl    is   surrounded   by   an   embankment,  and   a 

ml   built    from    it,  connectinp    with   a    river  or   trunk 

ml.     The  water  is  then  pumped  Out  of  the  lake. 
electric  mills  arc  replacing  the  picturesque  wind  mills. 

ie  pumping  is  continuous.     The  lied  of  such  a  pond  is 

""n  ,n  the  right  of  Fig.  2.     At  the  left  is  a  stream  at 

i  level,  into  w in.  h  i-  constantly  being  pumped  the  water 

am  i mulates  at  the  right  of  the  road. 


ber  at  least  damp.  Sprinkling  may  be  accomplished  by 
various  means.  If  a  separate  water  line  from  the  surface  is 
provided  the  pipes  may  be  tapped  every  100  ft.  and  a  valve 
and    a    ">r>-ft.    length    of    hose    supplied. 

In  a  certain  mine  on  the  Gogebic  range  the  water  column 
in  the  shaft  is  tapped  every  50  ft.  Owing  to  the  high-water 
pressure,  a  special  pressure-reducing  valve  is  attached.  Con- 
nected  to  this  valve  are  four  jets  pointing  in  different  di- 
ms, s.>  thai  all  parts  of  the  shaft  may  be  reached  by 
the  water.  The  handle  of  each  valve  is  securely  attached  to 
.1  -in.  steel  cable,  and  this  in  turn  is  connected  with  a  lever 
at    the    shaft    collar       'I'll.     1.  v.  i     inc.     I.,     .•pirated    by    one    man 

and  all  tic  valv.s  opened  simultaneously.  The  shaft  has  a 
dtp  ei   76    an.i  is  at.. .ui    i  1 1>"  ii.  deep 

The  sealing  of  shafts  or  mini'  workings  is  usually  a  last 
resort,  in  Beating  the  shaft  collar  tin-  common  method  is  t ■  > 
us.-  planking  well  covered  »nii  manure  or  damp  earth,  if 
the  tin-  has  reached  the  surface,  steel  or  Iron  rails  may  be 
thrown  across  the  collar  ami  steel  plates  pushed  ever  the 
rails.  when  thus  covered,  loam,  .'lav  or  line  sand  can  be 
sii.o  eli  a  iiv  .i    i  in    top    i  mi  puddled. 

For   iiui uin  ...is    underground    Sxl2-ln.   planks   covered   with 

p.p.  i.  tin-  cracks  being  stuffed  with  rags,  have  bei  n  used,     in 

double   barrier   of   this   kind,   barriers  spaced   3   ft. 

apart,    tin-    Intervening    space    filled    won    earth,    was    used 

i.st  devlci    and  tin    most  dependable  is  the  metal  door, 

in  ii.i    mil.    .    ' ii.     framework 

Copies    of    tins    paper    can    be    obtained    from    the    United 

.11  .-.in   ..f  Mines,   at    Washin     C 
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osnv©  (Groses  lira  Sewers 

1!y   George  .1.   Wll  [TE* 

Explosions  of  gases  in  sewers,  while  not  of  very  fre- 
quent occurrence,  constitute  a  serious  danger  to  both  life 
and  property  in  cities.  A  discussion  of  the  various  gases 
which  may  ordinarily  collect  in  sewerage  systems  will 
serve  as  an  introduction  to  this  paper. 

Gases  Found  in  Seweks 

Am — Air  consists  of  approximately  20.96  parts  of  oxy- 
gen, 79.0  nitrogen,  0.04  of  carbon  dioxide,  and  other  im- 
purities, by  volume.  It  is  colorless  and  odorless.  It 
has  a  specific  gravity  of  1,  and  forms  a  basis  to  which  the 
specific  gravities  of  other  gases  are  referred.  It  is  not 
explosive  in  itself,  but  furnishes  the  oxygen  necessary  for 
the  explosion  of  other  gases,  which  by  themselves  may 
be  nonexplosive. 

Sewee  Gas — Sewer  gas  consists  of  approximately  90 
parts  of  nitrogen,  2  to  -i  parts  of  oxygen,  1  to  3  parts 
carbon  dioxide,  3  to  5  parts  of  carbon  monoxide,  methane 
and  other  gases,  by  volume.  The  specific  gravity  varies 
with  its  composition  and  is  approximately  1,  or  the  same 
as  air.  It  has  an  odor  due  to  the  organic  decomposition 
constantly  going  on  in  the  sewage  with  which  it  is  in  con- 
tact. It  is  not  poisonous  in  the  true  sense  of  the  word, 
but  due  to  its  high  percentage  of  nitrogen  and  low  per- 
mit age  of  oxygen,  it  will  not  furnish  a  sufficient  amount 
of  oxygen  to  support  respiration,  and  hence  a  per- 
son is  slowly  smothered  in  an  atmosphere  of  this  gas. 
It  is  aonexplosive  in  itself  and,  due  to  its  high  nitrogen 
and  low  oxygen  content,  would  undoubtedly  prevent  the 
explosion  of  otherwise  explosive  gas  when  mixed  with  it, 
unless  some  other  gas  such  as  air  were  added  to  furnish 
the  necessary  oxygen  for  the  combustion. 

Coal  Gas — Coal  gas  is  made  by  the  destructive  distil- 
lation of  high-volatile  coal  in  clay  retorts.  Its  compo- 
sition varies  with  the  kind  of  coal  used  and  the  details  of 
manufacture.  It  consists  of  approximately  3  parts  of  il- 
limiinants  (ethylene,  etc.,  of  the  CnH2n  group),  35  to 
H»  parts  of  marsh  gas,  15  to  50  parts  hydrogen,  4  to  8 
arbon  monoxide,  0  to  2  parts  oxygen,  1  to  2  parts 
carbon  dioxide  and  3  to  5  parts  nitrogen,  by  volume.  It 
is  colorless,  but  has  a  very  strong  penetrating  odor,  so 
thai  a  small  percentage  of  coal  gas  mixed  with  air  may 
be  readily  detected  by  the  sense  of  smell.  In  itself,  it  is 
not  explosive1,  and  must  be  mixed  with  air  or  some  other 
gat  which  will  furnish  the  necessary  oxygen  for  com- 
I.n  tion.  A  cubic  fool  of  ordinary  coal  gas  requires  1.21 
rii.lt.  ol  0  ."<  n.  more  or  less,  due  to  the  variations  in  the 
i  .,ii  i  ituents  of  th(  ga  ,  for  i  omplete  i  ombustion.  I E  we 
;illov.  -.'o' ,    .  in  the  air,  then  Eoi  complete  com- 

,i,  I.  .M  ■  5  6.05  ''ii.i'i.  of  air  is  neces  arj  to  Eur 
ni.-h  the  oxygen  for  the  combustion  of  I  cu.ft.  of  gas.  An 
explosion   vv  ill  take  place  with  mixtures  of  from   l  to  12 

of  air  with  our  part  of  coal  ga  ,  tl ten  it)  of  tin 

n  ,  i,r    a  nil  ill,   mixl  ure.    The  specific  gravity 
omposition  Erom  0.50  to  0.60, 
or  it  i-  aboul  our  bal f  t a    hen      a    ait 

\V  vi  i  i:   <i\       Water   gas    i-    made   by    par  ing     ti  im 

through  .i  bed  ol   ini  andc  cenl  carbon.     Water  ga     thu 

made  would  have  a  comparatively  low  heating   value  and 

i    erefore,  it   i    enrich*  d 

m  pure  water  ga    h  bile  passing 

ti  i  ,u.  ,,i    ol    Publli    Work*. 


through  lowers  tilled  with  checker-work  brick,  winch  •) 
healed  to  incandescence.  The  composition  of  water  a 
varies  with  the  details  of  manufacture.  Water  gas' 
composed  of  approximately  25%  carbon  monoxide,  10ft 
illuminants,  30%  of  hydrogen,  1%  oxygen,  3%  carbjl 
dioxide,  25%  methane  and  6%  nitrogen,  by  volume.  |i 
is  nonexplosive  in  itself  and  must  be  mixed  with  air  'l 
some  other  gas  which  will  furnish  the  oxygen  necesssb 
for  combustion.  It  has  approximately  the  same  explosi 
range  as  coal  gas.  It  is  extremely  poisonous,  due  to 
high  carbon-monoxide  content.  It  has  a  penetraci 
odor,  even  more  noticeable  than  that  of  coal  gas.  ffil 
specific  gravity  of  water  gas  varies  from  0. 15  to  0.55  wl 
its  composition. 

Coke-Oven  or  Solvay  Gas — Coke-oven  or  Solvay  gl 
like  coal  gas,  is  made  by  the  destructive  distillation 
coal  in  ovens.     In  coal-gas  manufacture,  the  gas  is  i 
main  product,  while  coke  is  a  secondary  or  residual  pre" 
uct.    In  coke-oven  gas  manufacture,  the  coke  is  the  mrr 
product  and  the  gas  is  a  secondary  or  residual  produ'r 
The  composition  of  .Solvay  gas  is  similar  to  that  of  c^ 
gas.     Like  coal  gas,  it  is  colorless  and  has  a  penetrati| 
odor.     Like  coal  gas,  it  is  nonexplosive  in  itself,  but  1 
comes  explosive  when  mixed   with  various  quantities 
air.    The  range  and  the  intensity  of  the  explosion  are  tl 
proximately  the  same  as  those  of  coal  gas. 

Illuminating  Gas  or  City  Gas — Illuminating  p 
or  city  gas  as  generally  distributed,  may  be  coal  a 
water  gas,  Solvay  gas,  or  a  mixture  of  any  two  or  all 
these  gases.  It  is  colorless  and  has  a  strong  penetratil 
odor.  Gas  fitters  can  detect  a  leak  in  a  gas  fixture.'" 
the  sense  of  smell,  that  will  not  light.  It  has  ordinal 
a  specific  gravity  of  0.50  to  0.60  or  about  one-half  that] 
air.  It  is  nonexplosive  in  itself,  and  will  explode  oil' 
when  mixed  with  4  to  12  volumes  of  air.  City  gas  stoi. 
in  a  gas  holder  would  not  explode  if  the  holder  wl 
struck  with  lightning.  If  the  tank  was  ruptured  s^ 
liciently  to  let  any  large  amount  of  gas  escape,  thil 
would  simply  be  a  flash  similar  to  that  following  ' 
throwing  of  a  lighted  match  into  an  open  barrel  of  gilij 
powder.  I  have  seen  workmen  mark  leaks  on  a  gas  hole 
by  igniting  the  gas  issuing  from  the  holes. 

Gasoline — Gasoline    of    the    American    trade    rat 
somewhat    in    its   specific   gravity    from    0.70    to   0.71 
measured  by  the  Baume  scale.    0.70  is  a  light  grade,  nl 
0.7  I    is    termed   stove   gasoline    from    its   general    use 
healing.      The  analysis  of   the   0.71    gravity   gives  carl 
838;  hydrogen,    155;   impurities,  1    in   1000  parts,  wl 
a   heating   value   of   about     18,000    B.t.ll.    per   lb.      The 
nation   of  the  gravity   of  gasoline   is  due   to   the   variiltii 
in   the   percentage  of   hydrogen.      The   vapor  of   gasoll 
is  equal  to   160  cu.ft.  per  gal.,  or  about    1200  times  : 
liquid  bulk.     A  saturated  air  gas  of  equal   parts  air  at 
vapor  equals  320  cu.ft.   per  gal.  of  liquid.      Ii    i     HOI 
plosive  in   itself,  and   when   mixed  with  air  is  used  as  \ 

explosive  power  in  gasoline  and  ant bile  engines.    Tj 

boiling  point  of  gasoline  such  a>  is  used  for  explosive  if 
gines.  ranges  from  150°  to  ISO"  f'.,  ami  the  flash'' 
point  of  the  liquid  ranges  from  10°  I'1.,  with  eompU 
combustion  of  the  vapor.  The  vapor  of  gasoline  from  I  • 
of  the  liquid  requires  189  cu.ft.  of  air  and  as  I  lb.  is  eqt' 
to  86  cu.ft.  of  vapor,  '""  ,„        7.3.  so  thai  one  pint 

i   oline   Vapor  with    i.:;   pari,  air  may  be  used  to  prodr 
fewer    parts   of   air    will    leiivri 


peril 


milmsl  ion. 


i,   iduum  of  unconsumed   vapor, 

w ill  lc    en  the  intensity  of  the  i 


\t  III  le     all     I'M 

(plosion,  and 


if     I  he 
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i  sufficient  will  prevent  the  explosion.  Gasoline 
I  has,  when  mixed  with  air,  an  explosion  range  from 
;  air  to  1  part  of  gasoline  vapor  up  to  10  parts  air  to 
-  !me  vapor,  the  intensity  of  the  explosion  vary- 
lith  the  mixture.  The  specific  gravity  of  gasoline 
is  from  U/2  to  2V2  times  that  of  air.  It  is  color- 
id  has  a  penetrating  odor. 

Sour*  i>  of  Gas  Vapors  in  Sewers 

cities  are  covered  with  a  network  of  pipes  used  in 
jtribution  of  illuminating  gas.     Breaks  in  these  gas 

very  often  lead  to  the  escape  of  this  gas  into  the 
ns.     Due  to  the  comparative  depth  of  trunk 

and  gas  mains,  it  is  not  likely  that  any  great 
it  of  illuminating  gas  gets  into  the  trunk  sewers 
dves.  We  may  expect  and  do  find  it  in  lateral  sewers, 
one  and  electric-light  conduit-,  where  eompara- 
small  amounts  would  be  necessary  to  furnish  an  ex- 
>  mixture.  Where  telephone  and  electric-light  con- 
its  have  untrapped  connections  to  the  main  sewers. 
will  be  a  tendency  for  any  illuminating  gas  pres- 

the  main  sewer  to  escape  into  these  conduits.  Since 
nly  one-half  times  as  heavy  as  air,  it  is  more  likely 
my    illuminating   gas   getting   into    a   main   sewer 

tend  to  work  its  way  out  through  the  lateral  sew- 
bich  feed  into  it,  or  through  the  openings  in  the 
)les  in  the  main  sewer  itself.  The  odor  of  illumin- 
•i  aping  from  a  sewer  would  be  decidedly  no- 
le  lung  before  sufficient  gas  to  form  an  explosive 
re  became  present. 

the  summer  time,  the  temperature  of  the  floors  of 

:  pavements  of  a  city  are  at  or  above  50°  F., 

iporizing   point   of  gasoline,   so   that   any   gasoline 

I  on  the  pavements  or  on  floors  of  garages  would 
ate  and  mix  with  large  volumes  of  air,  in  which 
ion  it  is  not  explosive,  without  ever  reaching  the 

the  winter  the  reverse  is  true.  The  temperature  of 
ivements  and  the  floors  of  garages  is  below  50°  F., 
it  any  gasoline  spilled  is  very  likely  to  reach  the 
%  The  temperature  of  the  water  in  the  sewers  va- 
1  to  no     K..  s0  that   it  is  quite  likely  practic- 

II  of  the  gasoline  which  reaches  the  sewer  is  vapor- 
there.  Since  the  specific  gravity  of  the  gasoline 
sis  11/2  to  2Yz  times  that  of  air,  these  vapors  will 
'  the  surface  of  the  water  and  will  not  tend  to  es- 
fron  (he  trunk  sewers  through  the  lateral  sewers 
he  manholes.  During  the  winter,  most  of  the  pave- 
i  are  covered  with  ice  and  snow.  Any  gasoline 
1  on  the   pavements   is   frozen   and    become-;   mixed 

snow  so  thai  when  we  get  warm  rainy  days, 
Sow   melts,  thus   releasing  the   gasoline.     We  may 
t  to   find    an    unusual    amount    of   gasoline    in    our 
"i  following  a  heavy  winter  rain  which  at  the 
time   i  -    quantities  of  water  and  fresh  air 

nir  sewers.    We  may  then  expeci  to  Bnd  the  compo- 
of  our  sewer  gas  to  vary  and  contain   unusually 
amounts  of  oxygen  which  are  necessary  for  the  ex- 
it.   That  is,  the  average  sewer  gas  when  mixed  with 
ne  in  any  proportion  could  not  explode,  due 
percentage  of  nitrogen  and  low  percentage  of 
ii. 

inii-t  have  oxygen  as  well  as  gas  or  gasoline  vapor 
it  in  ii  sewer  to  form  an  explosive  mixture.  To 
<h  oxygen,  we  must  have  fresh  air,  as  air  which  has 
any  length  of  time  in  contact  with  sewage  is  robbed 


of  its  oxygen.  So  we  must  expect  these  explosions  to 
occur  after  a  period  of  rainjT  weather.  Dry-cleaning  es- 
tablishments use  large  amounts  of  gasoline  in  their  clean- 
ing processes,  using  this  gasoline  over  and  over  until  it 
becomes  so  dirty  that  it  cannot  be  used  any  longer.  The 
easiest  way  to  get  rid  of  it  is  to  put  it  in  the  sewer. 
Analysis  of  sewage  taken  from  some  of  the  sewers  has 
shown  as  high  as  1  gal.  of  gasoline  per  1000  gal.  of  sew- 
age. This  is  an  extremely  high  content.  If  this  were 
general,  the  amount  of  gasoline  vapors  in  many  sewers 
would  be  explosive  at  all  times,  if  sufficient  oxygen  were 
present  to  allow  the  explosion. 

Means  of  [gnition 

The  streets  of  our  cities  arc  covered  with  a  network  of 
underground  electric  systems,  such  as  telephone,  elec- 
tric light,  street  railway  and  power  cables.  Evidence  of 
leakages  in  these  underground  electric  systems  is  always 
present  in  the  corrosion  of  water  and  gas  mains  by  elec- 
trolysis. An  electric  spark  due  to  this  leakage  would 
cause  an  explosion  of  any  gas  mixture  which  was  ex- 
plosive. Sometimes  the  side  of  a  manhole  cover  is  cut 
off  to  make  room  for  a  street  car.  A  spark  from  the 
street-car  wheel  as  it  goes  by  the  manhole  may  ignite  the 
mixture.  A  fire  engine  passing  over  the  manhole  may 
drop  a  spark  which  will  explode  an  explosive  mixture. 
The  flame  from  a  lantern  taken  into  a  sewer  by  careless 
workmen  may  cause  an  explosion.  A  lighted  match 
dropped  carelessly  on  a  manhole  may  cause  an  explosion 
In  fact,  there  are  countless  ways  in  which  an  explosive 
mixture  may  be  ignited. 

The  Effect  of  Curves  ix  Skwers 

Curves  in  the  trunk  sewers  offer  a  resistance  to  the 
free  flow  of  gases  through  the  sewers,  causing  them  to 
bank  up  at  these  points.  Changes  in  cross-sectional  area 
in  the  sewer  have  the  same  effect.  At  these  points,  we 
may  expect  to  find  explosive  mixtures  in  our  sewers  if 
they  are  present  anywhere.  If  a  means  of  ignition  is  fur- 
nished, the  explosion  occurs  at  these  points  where  the 
explosive  mixture  is  present.  The  primary  explosion 
forces  the  gases  through  the  sewers,  putting  them  under 
pressure,  in  which  condition  a  gas  which  under  atmos- 
pheric pressure  is  not  explosive,  may  become  explosive. 
The  ignition  wave  follows  the  pressure  wave  and  as  a 
result  there  is  a  continuous  series  of  explosions  through- 
out the  sewer,  until  a  point  is  reached  where  the  gases 
present  are  no  longer  explosive. 

How  to  Prevent  Explosions 

It  is  a  case  of  either  elimination  of  the  explosive  gases 
or  ventilation  of  the  sewers.  It  is  impossible  to  abso- 
lutely prevent  leakages  from  illuminating  gas  mains  get- 
ting into  the  sewers.  It  is  impossible  to  keep  sewers  ab- 
solutely free  from  gasoline  vapors.  It  is  impossible  to 
always  economically  eliminate  curves  in   the  Bewers. 

It  is  then  more  a  question  of  ventilation.  The  open- 
ings in  manhole  covers  are  designed  to  do  this.  If  they 
are  allowed  to  become  clogged  up  with  dirt  and  -now. 
they  certainly  do  not  fulfill  their  mission.  Manholes 
arc  usually  at  least  one  block  apart.  If  there  are  sharp 
curves  or  change  of  cross-sectional  area  in  a  Bewi 
tweeii  two  manholes,  it  is  most  likely  that  explosive  mix- 
tures will  he  found.    Then  that  curve  niu-f  hr  ventilated 

mav  hi'  done  by  means  of  a  stack  built  inside  of  the 
curb  line  with  a  conduit  running  to  the  top  of  the  sewer. 
If    the    natural    draft    i-    not    sufficient    to    ventilate    the 
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;  the  danger  point,  then  it  may  be  necessary  to  re- 
sorl  Lo  artificial  draft  through  this  stack.  If  these  dan- 
ger points  are  not  equipped  with  stacks,  removing  the 
manhole  covers  for  a  few  hours  during  the  rainy  days  of 
winter  will  no  doubt  provide  sufficient  ventilation  to 
previ  in  explosions. 

There  need  he  no  fear  of  a  serious  explosion  in  a 
straight-barreled  sewer  at  any  time.  There  need  be  no 
fear  of  a  serious  explosion  in  any  sewer  during  dry 
wcatlnr  Rainy  days  during  the  winter  are  the  danger 
periods  and  if  care  is  taken  to  provide  sufficient  ventila- 
tion at  the  danger  points  during  these  periods,  the 
writer  believes  that  sewer  explosions  may  he  eliminated. 

DotraJbEe-PtesIfe  Frelglhtl  looses* 

By  E.  H.  Lee+ 

Terminal  facilities  are  rapidly  becoming  the  particu- 
lar element  of  the  fixed  investment  for  railways  which 
most  need  enlargement,  and  it  is  important  to  determine 
the  best  means  of  increasing  the  capacity  of  large  city 
freight  houses,  with  due  regard  to  economy  in  both  in- 
vestment and  operation. 


earnings.ii 


This    growth,    although    it    increases 

many  cases  causes  great  congestion  and  higher  opera 

costs. 

Freioht-House  Facilities 

The   need   of   centrally    located    and    accessible   fr 
houses,  for  both  railways  and  shippers,  is  apparent.     , 
cost   per  ton-mile  of  teaming  is  many  times  thi 
freight  rate;  for  example,   in   the  downtown  distrii 
(  hicago  it  is  estimated  to  he  50c.,  exclusive  of  tin 
of  loading  and  unloading. 

The  usual  freight-house  layout  is  simple:  a  long,  j 
narrow  building  with  a  driveway  on  one  side,  and 
one  to  eight   (or  more)    tracks  on   the   other.     InboU 
houses  are  wider  and   served  by  fewer  tracks   than    | 
bound  houses.    A  public  street  is  often  used  for  the  i 
way,  but   the  street    is   usually  widened    10  ft.    to 
so  as  to  better  accommodate  standing  teams.     For 
houses,  and  where  land  is  cheap,  this  is  undoubted! 
most   economical  'arrangement,  but  where   land    is  i 
from  $5  to  $'.Jo   (or  more)  per  sq.ft.,  and  where  8 
must   he  800,   1500  or  even   1800  ft.   long  to 
necessary  car  capacity,  the  investment  becomes   ini 
ingly  heavy   and  the  cost  of  operation  high.     Furtn 
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I  pad   ige    or    l.c.l.     (less    than    carload)     freight 

-  --  is  an  important   pari  oi  city  freight  traffic,  and 
1  ;o  amounts  to    l"',;    of  the  total   tonnage  and 

■•:>' ,   of  the  total  cars  handled.     I  a  relal  ion  to  the  entire 
traffic  of  the  couni  n .   these  proportions  are  bul 
1%  ice!  ively.    This  class  of  traffic  is  of 

■  i    importani  ipi  are   from   its  proporl  ion  to 

the  to!  high-class   freight    car- 

ried at  >  i"  to  $50  per  cai  6  to  I&8  per  ton. 

AJthi  thus  derived  are  laTge,  the 

llinfj  this  class  of  business  is  very  high,  a 

nd   ope.ral  inj  i  including 

charges  absorbed,  sometimes  amounl   to  $2  oi    moi 

ton    i  ■  Such  costs 

h  end  of  the  shipmi  nl  con  ume  b  I  at I  of  the 

■  d.        The     I.e. I.     Li  |      i  ' 

I  ,  |    I  ,  1 1        ...  .  i 


arc  separated 

niiMiine  much 

den  on  teams 


•Ah  168   (March.  1914)   of 

in 

I  R.R., 


more,  when  street  and  railway  grad< 
incline,-  between  driveways  and  streei 
liable  space  and  impose  an  added  bi 
shippers. 

The   high    interest    charges   on    downtown    I'n 
ininals   may   he   illustrated   by  an    inbound    bouse  ill 
,  ago.      Il    is    I0O0   ft.   lone  and    50   ft.   \\  ide.   h  i til  I 

drivewa\    nc   side   and    two   track-   on    I  lie 

cupying   a    total    ana   of    1 001 1    ft.   by    l\.»0    ft.,  i 
sq.ft.      The    land    i-    valued    at    nhoiii    $10    per  sq.ft 
total     land     investment     then     is    $  I  .''\'i  i.i  inn.    . 

urei ipicd   by   leads.      Al    .')'  ,  .   the   interest    i 

$!)(i,000  per  linn u tii.     The  business  hanilled  is  50  i  II 

.l.e    or   I  5, i  i  ars  per  anniiin.     The  interest  i 

i  ;ii'.  |h,  ii.  are  $0.  ID,  or  at   si\    Ions  per  car,  $1.01   pel 

Add to  ihi     the  dpi  nil -i  of   is,  .  a  ton.  the 

CONl    i     $1.55,      This   is  an   actual    example,  and    thd 
Dim      10    freight    houses    in    ( 'hi,  ago   alone    \\  liosi 
in,,     I..-  i  onsidered  Bomeu  hal  similaT 

'I'll,   .inn. mil  of  I  rucking  varie    dire,  1 1\   with  I  hi   l  i 
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the  house.  The  average  trucking  distance  is  53% 
the  length  of  the  house,  ami  the  operating  cost  bi- 
ases Lc.  per  ton  for  every  35-ft.  increase  in  length.  It 
evident  that  any  increase  in  the  length  of  a  house,  al- 
iugh  giving  a  greater  car  capacity,  increases  the  cost 
handling,  not  only  of  the  additional  business  obtained, 
!  t  of  the  entire  business. 

Any  freight  house  of  the  usual   one-story  type  which 

idequately  the  business  offered,  has  four  kinds 

facilities:  (  1  )  car-standing  capacity,  with  suitable  lead 

approach   tracks:    ( 'J )    platform   area:    (3)    platform 

for  teams:    (1)    team   driveway.     In   outbound 

uses  the  platform  area  \aries  from  213  to  570  sq.ft.  per 

r  standing  room,  the  average  being  '.'IT  sq.ft.:  the  team 

mtage  per  car  varies  from    1.6  to  19.2  ft.,  the  average 

iiig  10.2  ft.     Thi'  width  of  driveways  varies  from  the 

eet  only  to  a   35-ft.   driveway. 

The  ear-standing  capacity  first  feels  the  pinch  of  eon- 
-tinn.  Thi<  can  lie  increased  in  different  ways:  (  1  |  by 
e  addition  of  more  tracks  against  the  bouse,  although 

-  decreases  the  team  frontage  per  car.  increases  the 
•    of  spotting  cars  and  (in  inbound  houses)  causes  cou- 

-  on  between  gangs  of  men;  ( V )  by  adding  to  +he 
_'l    of  the  house  and  its  present  tracks,  which  also  in- 

eases  the  cost  of  operation;  ( 3 )  by  handling  the  trans- 
i'  business  at  outlying  points,  thus  relieving  the  ler- 
inaK  n|'  all  except  strictly  city  business:  ('  I  )  by  n  more 
pid  handling  of  the  business  in  the  house;  (5)  by  the 
c  of  trap  cars;  or  (ii)  by  "double-decking,"  that  is.  by 
in  iug  cars  on  each  side  of  the  house  on  one  level,  and 
iteways  on  each  side'  on  another.  Either  of  the  first 
.ii  methods  increases  the  investment  in  land  and  also 
■  lightly )  in  improvements. 

Freight  Houses  and  Warehouses 

Building  a  double-deck  instead  of  a  single-deck  freight 
reases  the  ear-standing  eanacity  of  a  given  piece 
i  pound  by  (>()  to  1 :;::',  . 
U  land  increases  in  value  it  becomes  more  economical 

■si    less    money    Fur   ground    and    t v   I'm-   improve- 

icnts :   that    is,  an    increase   in    the   i ley   spent   in   im- 

rovements  accomplishes  a  proportionately  greater  de- 
iia-e  iii  the  amount  of  money  necessary  I'm'  land. 
•eiilile-cleekiiig   docs   this,   and    it    also  eliminates   grade 

H  iih    ll iscquent    delays    to    teams   and    the 

accidents    due  to  switching.     Moreover,  when 

I-   are   carried    over    tracks   on    viaducts   or   beneath 

M.  in  in  subways,  double-decking  avoids  the  nee, I  f  ir 
'Hj;.  expensive   inclines,   between   driveways   and   streets, 

lipy    space    and    tend    i ake    a    freight    house 

lile. 

:  I  iiiii-i  be  handled  between  two  levels,  the 

I  of  operation   in   some   items   is   increased.      Bui   be- 

fri  i'  in   house  i-  sin 'i  iei-  Mud  more  compact,  the 

■perilling  cost  in  oilier  item-,  especially  the  trucking,  is 

educed,  oil. mi  more  Iban  <■ igh  to  oll'sei   the  in   rcasc. 

■here  arc   several   double-deck    freight    houses    now    in 
'* .  and   although   built    mainly   to   meet    local   conditions 
WeT  tliMii  to  ilc,  reasi    chargt     and  expenses,   yet   some 
teres!   i  hargc     :<n<\  operating  co-is  has   re- 
lilted. 

•\  still   further  decrease   in    fixed  charges  may  be  ob- 

niiied  l,\  building  storage  or  warehouse  Boors  above  Hie 

This    can    be    done    in    one-    or    two  level 

I       dccrCII    es    li\ei|    ellMI  ".'    .    1111(1    elves    I  he    lellM'lts 

nl    diipping  facilities.  Inn   there  i    danger  thai   the 


requirements  of  tenants  may  be  such  as  to  seriously  di- 
minish the  ultimate  capacity  of  the  freight  bouse,  al- 
though possibly  leases  can  be  drawn  which  will  eliminate 
this  objection.  Where  the  overhead  space  can  be  used  for 
light  manufacturing  or  office  purposes,  the  above  objec- 
tion may  not  hold  true. 

Handling  Freight 

Freight  can  be  transferred  between  two  levels  by  sev- 
eral means:  (1)  tellers;  (2)  gravity  chutes:  (3)  me- 
chanical conveyors  (belts  or  platforms);  (I)  elevators. 
Telfers  are  useful  in  special  cases,  hut  arc  not  suited  to 
ordinary  freight-house  use.  Chutes  and  conveyors  are 
open  to  objection  on  account  of  the  extra  handling  (to 
and  from  the  chute  or  conveyor),  inflexibility,  damage 
to  freight,  and  congestion. 

The  use  of  ele\ators  commends  itself  as  generally  suit- 
able for  use  in  freight  houses.  It  lends  itself  particularly 
well  to  the  handling  of  l.c.l.  freight  as  it  involves  prac- 
tically no  rehandling.  and  because  either  a  two-wheel 
truck  or  a  four-wheel  truck  can  be  put  through  the  ele- 
vator equally  well.  The  hitter  is  the  better  vehicle,  as 
it  has  a  greater  carrying  capacity.  A  trucker  can  handle 
800  or  1001)  lb.  on  a  four-wheel  truck  as  easily  as  200  or 
•  inn  lb.  on  a  two-wheel  truck,  for  the  former  does  not  tax 
his  strength  in  lifting  and  supporting  part  of  the  loa  1. 
and  allows  him  to  put  all  of  his  effort  into  pushing  the 
truck.  Elevators  are  flexible  t  need  only  be  run  when 
necessary),  safe,  reliable,  can  be  designed  so  as  to  have  a 
large  capacity,  and  are  cheap  in  operation. 

The  elevator  should  be  wide  enough  to  carry  a  loaded 
four-wheel  truck  and  long  enough  to  hold  four  or  five 
of  them  in  a  row.  To  fill  these  conditions  the  dimensions 
would  he  about  8x20  ft.  Elevators  are  built  with  speeds 
of  50  ft.  and  100  ft.  per  minute.  Either  speed  is  suit- 
able, for  the  limiting  point  is  not  the  time  between  floors, 
but  the  time  at  each  floor,  and  the  elevator  should  be  de- 
signed to  permit  rapid  loading  and  unloading.  Obser- 
vations in  houses  of  this  kind  indicate  that  the  elevator 
can  he  unloaded  and  reloaded  in  about  (ill  sec.  The  ca- 
pacity of  the  elevator  should  be  from  10  to  60  Ion-  pel 
hour  (minimum  and  maximum).  A  fair  average  in  ex- 
isting houses  is  VM  tons  per  elevator  per  hour,  capable  of 
being  speeded  up  to  no  tons  in  rush  periods. 

The  cost  of  operation  of  elevators  is  low.  averaging  one 
to  two  cents  per  ton  lor  power,  and  a  little  less  for  labor 
(attendant).  In  addition  to  the  actual  cost  of  operation, 
however,  there  is  some  extra  trucking,  as  there  would  be 
some  lost  motion.  It  i-  estimated  that  these  costs  (in  a 
well-designed  house)  will  be  as  follows:  power  and  main- 
tenance, I  !  jjC.  per  ton;  labor  (.levator  man),  lc.  :  delay 
to  truckers.  I  I  '2e.  :  total,  lc  per  ton. 
(  'iimi.i  siONS 

The  l.c.l.  freight  business  of  large  cities  is  growing 
rapidly.  The  need  for  enlargement  of  facilities  is  becom- 
ing more  pressing.  The  investment  required  is  constant- 
ly   becoming    heavier.      The   obstacles    to    one-level    expan 

-ion  arc  becoming  more  severe.    The  removal  of  transfer 
freight  to  outlying  points  provides  only  temporar) 
from  congestion.    More  rapid  handling  of  the  business  in 
many  cases  requires  too  radical  a  change  m  local  shipping 
customs.     Mechanical  handling,  even  ii  >\.  has 

but  Blight  ciie,  i  on  ,  apacitv.     Double  de< 
imI  method  of  improvement.    It  decreases  both  the  invest- 
ment per  car  and  the  operating  expense,  and  also  adapts 
itself  to  grade  separat 
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By  L.   V.    Branch* 

The  information  contained  in  this  article  was  com- 
piled by  the  writer  from  the  records  taken  under  the 
direction  of  J.  W.  Beardsley,  Chief  Engineer,  by  F.  A. 
Murray,  Hydrographer  of  the  Porto  Rico  Irrigation  Ser- 
vice. This  Service  is  a  government  organization  created  by 
insular  law  in  1908  for  the  purpose  of  constructing  and 
operating  an  irrigation  system  on  the  south  coast  of  the 
island.  This  region  lias  a  large  area  of  sugar-cane  laud 
hut  is  deficient  in  rainfall  for  the  best  results  from  this 
crop. 

As  the  low-water  flow  of  all  the  streams  of  the  dis- 
trict had  already  been  diverted  and  used  on  the  lands, 
the  requirements  of  the  Irrigation  Service  were  to  store 
and  use  Ihe  flood  waters  of  these  streams.  In  addition, 
at  two  places,  the  main  divide  of  the  island  has  been 
pierced  by  tunnels  2770  and  3000  ft.  long  and  waters 
diverted  through  these  from  the  north  slope. 

The  main  divide  of  the  island,  running  east  and  west, 
is  located  in  general  parallel  to  and  about  10  miles  dis- 
tant from  the  south  coast  and  approximately  twice  this 
distance  from  the  north  coast.  This  main  divide  runs 
from  '.'000  to  3500  ft.  above  sea  level.  The  mountain 
sloj.es  are  very  steep  and  the  topography  broken. 

When  the  irrigation  studies  were  started  in  1907,  there 
were  few  records  of  low-water  flow  of  the  streams  and  no 
records  of  flood  flow.  For  the  past  seven  years,  the  irri- 
gation service  has  maintained  gaging  stations  and  se- 
cured runoff  records  on  all  the  streams  in  which  it  was 
interested.  Low-water  stream  measurements  were  made 
with  current  meters,  while  flood  flows  have  been  de- 
termined by  slope  gages  placed  on  carefully  surveyed 
-i  etions  of  the  river.  These  studies  have  shown  some  very 
interesting  results  especially  as  regards  the  maximum 
runoff  as  shown  in  the  accompanying  table. 

Toeo  Negro   linn;   Flood  of  Oct.  ~i"i.   1911 

As  will  be  Doted  by  the  difference  between  the  daily 
mean  Sow  ami  the  maximum  Hood  peak,  these  flood  peaks 
are  of  very  short   duration.     They  come  only  at  a  time  of 
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ri. ,    Rico    Irrigation    Service,    Gnny- 


a  heavy  rainfall,  occurring  when  the  ground  is  thr 
oughly  saturated  by  previous  rains.  The  Torn  Nag 
River  flood  of  Oct.  27,  1911,  is  a  typical  flood. 

The  catchment  basin  of  the  Toro  Negro  River  aboj 
the  gaging  station  is  nearly  circular,  the  maximum  leng 
of  the  basin  being  about  2  miles,  and  on  the  north  sill 
of  the  divide.  The  gaging  station  and  rain  gage  are  I 
eated  at  elevation  '220(1,  while  the  main  divide  averagl 
between  300(1  and  3500  ft.  above  sea  level. 

During   the   morning   of    Oct.    27,   the   river   flow  hJi 
a\eraged  20  sec. -ft.    Rains  began  at  1  p.m.  and  ended 
4  p.m.     During  these  3  hours  the  total  rainfall  was  4. 
in.,  of  which  the  larger  part  fell   during  the   first  hq- 
hour. 

The  river  commenced  to  rise  almost  as  soon  as  the  ra 
started;  the  flood  wave  of  10.220  sec.-ft.  passing  the  r: 
ing  station  at  1  :  45  p.m.  or  only  45  minutes  after  t 
rain  started.  The  flood  fell  nearly  as  fast  as  it  rose; 
2  p.m.,  being  3000  eu.ft.  per  sec.  and  at  (>  p.m.,  400  e 
ft.  per  sec. 

The  maximum  rate  of  runoff  per  square  mile  was  lid 
eu.ft.  per  sec.  The  relation  of  runoff  to  rainfall  was 
follows : 

Precipitation  4.25  in.  on  3.33  square  miles  =  71 
a  ere- feet. 

Runoff  during  flood,  704  acre-ft.  less  32  aere-ft.  ft 
normal  flow   =  672  aere-ft.  flood  flow. 

Percentage  runoff  =  -f£|  =  g9%. 

Jacagtjas  Rivki;  Flood  of  Oct.  s,   1912 

During  the  night  of  Oct.  7-8,  1912,  the  south  008 
of  Porto  Rico  experienced  an  exceptional  rain.  The  Hon 
resulting  from  this  rain  are  noted  for  each  of  the  st.reai 
given  in  the  above  table.  The  rainfall  between  STjfis 
and  sunrise  averaged,  over  all  the  area  drained  by  the 
streams,  from  7  to  13  in.  The  maximum  figure  w . is  I 
corded  at  the  Central  Fortuna  in  the  Jaeaguas  Vail, 
while  the  highest  rainfall  recorded  in  a.  United  Slat 
Weather  Bureau  rain  gage  was  10.7  in.  at  the  (luayal 
Dam  on  the  Jaeaguas  River. 

That    this    record    has    been    exceeded    in    the    pasi 
shewn   by   an    examination   of   the   Climatological    h'.'pei 
for  tin    Porto  Rico  Seel  ion  of  the  Weather  Bureau.  Tl 
report  for   November,    1909,   p.    8  1,   stales   •'During 
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I  between  10  and  13  in.  were  recorded  at  Guayama. 
omacao  and  Yabucoa,  between  sunset  and  sunrise." 
The  area  quoted  includes  a  portion  of  the  district 
ained  by  the  rivers  noted  in  the  table.  In  other  sec- 
■ns  of  the  island  still  heavier  rains  have  been  recorded. 
,e  August,  1910,  report  gives  the  following  figures: 
Rainfall  53.00  in.   in  23  hr.  at  Ad  juntas,  on   Aug.  9, 

Rainfall   17.02  in.  in  24  hr..  near  Eoquillo,  on  July  6, 
01. 

I  From   1898  to  August,   1910,  the   Weather-Bureau  re- 

•    for  Porto  Rico  show   IT  records  of  rainfalls  of   10 

.,  or  over  in  24  hr.,  so  it  will  be  seen  that  rainfalls  equal 

iter  than  that  of  the  night  of  Oct.  T-S  may  be  ex- 

in  this  district   every  few  years. 

the   floods   recorded   dr.ring   this   storm   of   Oct.    S, 

the  maximum  rate  of  runoff  recorded  was  3231  sec- 

square  mile  for  the  3.33  square  mile  drainage  area 

•  the  Toro  Negro  River.  The  next  lower  record  was  1383 

.-ft.   per   square   mile    for   the   43.38    square    miles    of 

tnent    of    the    daeaguas    River    above    the    Guayahal 

iin. 

During  the  13  hours  of  rainfall,  the  rainfall  at  (iuay- 
ial    was    10.7   in.:   the   total    rainfall    in    the   catchment 
f  the  Jacaguas  River  above  Guayabal  has  been  com- 
as   22.827    acre-ft.      The    flood    runoff   from    this 
area,  deducting  the  normal  flow  of  the  river  for  the 
interval,  was  17,356  acre-ft.     The  runoff  was  76% 
the  rainfall. 

ing  the  same  storm,  the  runoff  at  t'arite  Dam 
om  the  La  Plata  catchment  was  90%  of  the  7.4  in.  of 
in  which  fell   in  13  hours. 

While  A.  T.  Dickey  in  Engineering   News,  of  Nov. 

1913,  p.  945,  gives  rainfall  figures  for  Galveston,  Tex.. 

exceed  ill  quantity  and   frequency  the  heavy  rain- 

•    it  this  district,  the  writer  has  been  unable  to  locate 

eeord  of  greater  runoff  in  cubic  feet  per  second  per 

mure  mile  of  catchment  area. 

9! 

|A  Power  Calblle  Suaspeiradledl  aira 

a  400=Fd.   B©ir>e  EHole 

By  P.  C.  Perkins* 

accompanying   figure  shows   an    unusual    installa- 
power    cable,    running    to    coal-mine    workings, 
here  it  was  not  advisable  to  use  the  mine  shaft.     Some- 
j  hat  over  a  year  ago  it  became  necessary  for  the  Lehigh 
'alley  Coal  <  'o.  to  supply  more  electric  power  to  the  in- 
ide  workings  of  the   Maltby   Colliery    (in   the   Wyoming 
on  the  west  side  of  (he  Susquehanna  River,  about 
l  ik\s    above    Wilkes-Rarrc).     Electric     power     (500 
"Its.  duel    current)    was   to  be   used    to   drive   four  sep- 
tate   illside    elect  lie    hoists,    three    electric    haulage    loCO- 

-.  two  large  electric  pumps  and   five  small   pumps. 

;ii  t    thai    the  main   switchboard   was   to  I ver  5000 

'.in  from  the  foot  of  the  shaft  complicated  matters,  as 

ohlem  of  -d  ringing  a  lii f  Ibis  length  through  the 

bade  workings,  suspending  il  solidly,  and  insulating  it 
nth  -'■  lli  it  (here  would  he  no  danger  from  electric 
hock,  presented  so  many  difficulties.  It  was  then  (Te- 
nded to  dmp  (be  line  through  a  borehole  to  the  switch- 
hoard.  The  hole  was  390  ft  deep  and  Borne  100  ft.  of 
led.  weighing  about   3550  lb. 


As  the  cable  was  to  be  suspended  in  a  smooth  borehole. 
it  could  be  supported  only  at  the  ground  surface.  For 
this  purpose,  an  iron  pipe  (10  in.  outside  diameter)  was 
set  up  over  the  hole  and  a  heavy  concrete  base  built 
around  it  and  about  8  ft.  high.  The  pipe  projects  a  little 
over  1  ft.  above  the  top  of  the  concrete  to  avoid  overtop- 
ping by  spring  floods.  Inside  and  above  the  10-in.  pipe 
is  a  section  of  6-in.  (outside  diameter)  supported  on  a 
flange  at  the  top  of  the  larger  pipe.  A  cast-iron  plate. 
12  in.  square,  rests  on  a  flange  of  the  upper  pipe,  being 
also  braced  as  shown. 

After  the  cable  was  passed  down  and  the  upper  end 
threaded  through  the  sleeve  and  plate,  an  iron  split  col- 
lar was  fastened  above  the  plate.     The  armor  wires  were 


A  500-Volt  Power  Cable  Suspended  ix  a  Bobe  Hole 

bent  down  over  it  and  clamped  so  that   the  weight   is  car- 
ried by  the  armor  wires. 

The  cable  itself  is  a  two-conductor  type  (600,000  circ. 
mils  each).  Around  the  central  conductor  (61-wire 
core)  is  kg  in.  of  vulcanized  rubber  and  a  layer  of  tape. 
The  second  ((inductor  (21  seven-wire  strands)  is  assemb- 
led concentric  with  the  flrsl  and  covered  with  "  fi|  in.  of 
rubber  and  a  layer  of  tape.  These  are  31  No.  6  B.w.g. 
galvanized-steel  armor  wires  bedded  in  jute  serving  and 
similarly  covered  by  jute  saturated  with  weather-proof 
compound. 

The  install;. tion  was  made  under  the  d  » 'has. 

W.  Beers,  Electrical  Engineer  of  the  Lehigh  Vallej 
Co.    The  cable  was  made  and  laid  by  the  Hazard  Manu- 
facturing Co.,  Wilkes  Ibirrc.  IVnn. 
: : 

v  National  Foreign  Trade  Council  consisting  of  thirty  men 

•  ■r    national    prominence    »:is    provided    for    by    the    National 

n  Trade  Convention  held  .it   Washington  en  May  87  and 

28.     The  president  of  the  convention,   Mr    Alba   B,   Johiu 

Philadelphia,  president   of  1 1 1     Baldwin   Locomotive  Works,   is 

ioin1   the  thlrtj    member!    ol   the  council,  which  is   to  ar- 

•  itpoi  i   trade 
of   the   United    States. 
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The  Railway  Exchange  Building,  in  St.  Louis,  is  a 
combined  store  and  office  building,  21  stories  high  (308 
fl.  from  the  sidewalk),  and  covering  the  entire  block 
228x271  ft.  between  Olive,  Locust,  6th  and  7th  Sts.  The 
first  seven  stories  are  occupied  by  a  large  department 
store,  and  the  upper  floors  are  used  for  office  purposes. 
The  frame  is  of  steel;  the  floors  are  reinforced  concrete, 
as  ilc  i  rilled  in  our  issue  of  Jan.  1,  1!>1  I,  p.  :;■.'. 

The  foundations  are  110  concrete  piers  carried  through 


The  concrete  mixing  plant  was  placed  in  the  basemjd 
and  the  arrangement  of  the  material  bins  is  shown  i 
Fig.  1.  The  gravel  and  sand  were  delivered  in  dnni 
wagons  which  drove  in  from  the  street  (at  soparai 
points)  and  dumped  their  contents  over  grated  opening 
in  the  first  floor,  directly  above  the  storage  bins,  as  show 
at  X  and  Y  (Fig.  3).  These  materials  were  then  deli' 
ered  by  belt  feeders  to  elevating  bucket  conveyors  whu 
raised  them  to  the  working  bins  over  the  mixer.  A  thir 
bucket  conveyor  elevated  the  cement  to  its  working  bill 
which  was  partitioned  off  from  the  sand  bin. 

The  measured  quantities  of  gravel  and  cement  were  h 
automatically   to   the  batch  hopper   above   the   mixer  I 


Baocment  Floor  _ 
Pulley 

East  Elevation 
(Diagram  of  Bins,  Conveyor  and  Feeder) 


Beltfgx/eil-j  |__ 

South     FJevation 


Fio.  1.  A  i.i.-a  \(.im  in  r  or  Bins  fob  thh  Concreting  Plant  at  the  Railway   Exchange  1 

St.  Louis,  Mo. 


CK4  Nl\*» 

DILDING, 


and  >  Li .  'low  ii  to  rock  a1  about  75  l'i.  below  b!  reel 

These  arc  circular,  6  to  ~>   Et.  diameter.     Mo  I  of 

were  built  in  open  wells  lined  with  Bteel  Bheel  pil 

iiig  driven  to  a  depth  of  50  Et.  below   the  old  basement, 

hut   the  38  piers  on   th<     creel     idee   were   pul   down  by 

the   pneumatii         tem,   to   proA  idi    again  I    any   danger 

from  Qg  of  the  ground. 

'I'll.  oi  bandied  and  placed  bj    four  guyed 

■  ■.  two    tiff-leg  derrick   ;  i he  e  were  of  20  Ions 

i  v,  with  80  Et.  boom  .  and  each  operated  by  a  100 

ei  i  ric  motor.    The    teel   framii gated    ome 

10,000 


means  of  gates  operated  h\  horizontal  comprcssed-ail  H 
indcrs,  inn'  cylinder  controlling  the  gaged  gravel  and  tl 
ether  controlling  the  ccmenl  and  washed  gravel.  Ut 
cylinder  bad  its  piston  rod  lilted  with  slop  engaging  le 
crs  nil  the  shafts  of  the  gate*.  This  device  was  design* 
by  the  contractors,  and  is  Bhown  in  Fig.  2. 

Tin'  storage  bins  bad  capacity  for  500  cu.vd.  of  gw 
and  '■'•''ll  CU.yd.  of  -and.  while  Ibe  working  Inns  had  e 
pacity  for  3*00  yd.  of  gravel  and  150  yd,  of  sand.  Tl 
mixer  drum  « as  of  "  yd.  i  apacitj . 

From    Hie   mixer   lb ncrete   was   distributed   by    I 

mI.  car    "ii  n  loon  track  of  \*  I  in.  gage,  serving  four  d 


me  is,  i'-in 
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I  ir  towers,  the  cars  being  handled  by  a  3-ton  electric 

lc  motive.     At  the  tower,  the  ear  (lumped  the  concrete 
a   1  ',-ycl.  elevator  bucket.     The  plan.  Fig.  3,  shows 
the   track   was   laid  out   to   avoid    the   wells   of   the 
idation  piers. 

Sjjch  tower  had  inclined  chutes  extending  in  two  direc- 
ts. These  chutes  were  in  section  30  to  50  ft.  long, 
i  having  a  hopper  at  the  upper  end  to  receive  the  con- 
e  from  the  adjacent  section.  These  served  the  entire 
i  of  the  floor,  as  each  section  of  chute  could  be  swung 
i  circle.  All  concrete  was  delivered  in  place  in  this 
I  which   is  indicated   by   Fig.  3. 

'he  four  tower  elevators  were  operated  from  two 
ble-drum  electric  hoists  in  the  basement,  each  hoist 
lg  driven  by  a  100-hp.  electric  motor,  and  the  cables 
lg  led  under  the  first  floor  to  the  towers  (Fig.  3). 
ft  or  platform  elevators  were  provided  for  handling 
reinforcement  and  other  material.  Two  of  the  con- 
ing towers  were  located  conveniently  in  the  elevator 
fts  of  the  building. 

'!n-  Westlake  Construction  Co.,  of  St.  Louis,  Mo.,  was 
general  contractor  and  executed  the  entire  work.  The 


To  determine  whether  aeration  would  effectively  remove 
the  oil,  a  small  plant  was  constructed  that  would  take  about 
'<',  of  the  flow  of  the  well.  This  had  steps,  with  a  tank  at 
the  bottom,  the  water  splashing  down  these  steps  into  the 
tank.  At  the  base,  air  was  forced  through  the  water  and 
while  the  means  were  crude,  they  indicated  that  a  proper 
plant  on  the  same  general  order  would  make  the  water 
usable. 

A  concrete  reservoir  was  constructed.  75x20  ft.,  and  7  ft 
deep,  divided  into  6-ft.  compartments,  and  having  a  longi- 
tudinal center  wall.  At  one  end  a  series  of  steps  was  con- 
structed, and  the  water  from  the  well  was  delivered  into  a 
compartment  from  which  it  flowed  over  the  steps.  The  parti- 
tions forming-  the  several  compartments  in  the  reservoir, 
acted  as  baffles,  the  water  passing  over  one  and  under  the 
next  one  and  so  on,  up  one  side  and  back  on  the  other." 
Through  perforated  pipes  resting  on  the  bottom  of  the  reser- 
voir, air  was  delivered  to  each  compartment  at  a  low  pres- 
sure, simply  allowing  the  air  to  bubble  up  to  the  surface, 
causing  very  little  agitation  on  the  surface  of  the  water. 
The  oil  was  brought  to  the  surface  by  means  of  the  air  flow- 
ing through  it  and  was  collected  on  the  partitions  and  sides 
of  the  first  compartment  of  the  reservoir.  The  gas  was  re- 
leased by  the  water  being  broken  up  as  it  passed  over  the 
steps    and    also    by    the    air    passing    through    it 

The  water  has  been  delivered  into  the  mains  five  months, 
and  no  complaints  have  been  made.  The  water  is  as  taste- 
less and  odorless  as  any  of  the  artesian  water.  This  well 
delivers  about  1,000,000  gal.  per  24  hr.  The  city  had  expended 
about   $20,000   in   drilling  and   equipping  this  well.      By  making 


2.   Aib-Opebated    Valves   for 
Sri'l'I.I    of   Materj  m 
Coni  in  rr  Mixes 

letiinatic  caisson  foundations  were  put  down  by  the 
Hjpdation  Co.,  of  New  York.  The  progress  of  the  work 
indicated  by  the  following  lisl  of  dates: 

buildings    vacated    Feb.  1.  1912 

ltlng    old    buildings    commenced Feb.  1.  1  !•  1  - 

'  1 1 ion    wells    commenced Mar.  6, 1912 

lundatlon    well   concreted luly  15,  1912 

erection    commenced      . Fuly  1,  1912 

■  i    completed I  lee    L,  191 

retlng     commenced fuly  10, 1912 

ting    completed Ian.  L,  1913 

occupation    of    store    Moots Ian.  16.  1913 

tag    entire   completed Oct.  1,  1913 


I.  Plan  and  Part  Elevation  of  Concrete 
Distributing  Plant  at  the  Railwai 
Exchange  Building,  St.  Louis,  Mo. 

'his    water   lit    for   use,    :it    least    J20,( was   saved.      Thi 

of   the   necessary    change   in    machinery   and    the   construction 
of   the    reservoir    was    less    than    (3000. 


Locomotives  Bnrnli 

required    on    the    rallw 
Fori    i    Reserve   slni 


lemoval    of  ©51    sMrad    Gas 

A  well  ai  Jolici.  111.,  Ii)70  ft.  deep,  produced  water  im- 
[flgnated  with  gas  and  oil.  and  continual  pumping   pro- 

■  change   in  I'"  make  the  water 

litnl.lc  for  use,  C    l>    O'Cnllnhnn,  i'it\    Engineer,  buill 

1 1 1 lt  plant,  with  entirely  satisfactory  results  ai 
■rv  -mall  cost.  Tin  treatment  i-  described  by  him  as 
illou-  in  n  paper  in  the  1911  Proceedings  of  the  lllin- 
-  Water  Siniplv   A-soi ml  ion. 


v 
oil  instead  of  coal  us  fuel  have  been 

'ays    Operating    in    the    New     York    Stale 
1909,    during    the    summer    season    from 
Apr.     15    to    Nov.    1.    on    trains    run    between    8    a.m..    and    8    p.m. 
I'll    the    New     Yolk    Central    lines    it    is    slated    thai    .lining    th. 
season    of    1913,    compliance    with    this    order    Increased    the 
operating   expenses  of  the  company   bj    $90,000      The  rallwaj 
companj    recentlj    appealed    to    the    Public    Utilities   Commis- 
sion   toi    permission    to   operate   a    new    type   of   coal-burning 
locomotive    equipped    with    special    appliances    tor   preventing 
tiie   emission    of   sparks   ami    the   dropping    of   coal    from    the 
ash  pan      In  an  opinion   rendered  on    May   20,   tin-  Commission 
denied   the   application,   holding    thai    while   tt<.-    Improved   ap 
pllances  on  the  locomotlvi    were  deserving  ol   high  com 
i  i.iii    and    would    pi.i'    ii         eel    requirements    under   ord 
conditions,  the  uncertain!  ppllances  would  be  kepi 

in   repair  so  thai    ■  >   cause  ii..-  emission   of  Bparks 

.in. i  .....is  made   II   advisable   t..  continue   us.-  of  oil   fuel. 

•such  a   trap  lank   for  removing    "ii   from   watei    a<    i 

oundhouse  ":.-.  described   in  our  Issue  "t   May   21,  but   in 
ise   lb.-  baffles   onlj    were   used,   there   being   no  steps  or 
com  pi 


1362 


B  X  G  I  N  E  E  R  I  N  G     N  E  W  S 


1.  No.  2. 


DEa    Cos5   J^unranoiP  (Cn^nill 

ssneipe©    CotnainmnssSoim 

An  examination  was  held  at  various  points  by  the 
United  Stales  Civil  Service  Commission  on  May  6,  for 
the  position  of  Junior  Civil  Engineer  in  the  Interstate 
Commerce  Commission,  under  the  Congressional  act  pro- 
viding for  the  valuation  of  property  of  common  carriers. 

The  salaries  range  from  $1200  to  $1500  per  annum, 
with  necessary  expenses  when  absent  in  the  field ;  the  ap- 
pointments  being   principally   away   from    headquarters. 

The  following  subjects  with  relative  weights  indicated 
were  given  : 

(1)  Mathematics;   algebra,  geometry   and   trigonometry...      30 

(2)  Theory   and   practice   of   railway   surveying 30 

(3)  Education,    training   and   experience 40 

Total    10° 

All  applicants  were  required  to  attain  an  average  per- 
centage of  at  least  TO  on  the  first  two  subjects  combined, 
which  are  covered  in  the  first  two  years  at  a  reputable 
civil-engineering  school.  Applicants  need  not  show  that 
they  actually  attended  an  engineering  school;  but  they 
must  have  had  at  least  two  years'  experience  (practical 
field)  in  civil  engineering  in  railway  work,  six  months  of 
which  was  spent  in  running  the  transit. 

Seven  hours  were  allowed  for  the  examination.  The 
use  of  the  slide  rule  was  allowed  in  the  surveying  section 
of  the  examination. 

MATHEMATICS 

Select    four    of    the    following    problems: 

(1) — Construct  a  triangle;  given  the  base  AB,  the  angle 
C,  and  the  medium  C  to  the  base  AB.  Give  complete  con- 
struction  and  proofs. 

(2) — 2  sec— i  x   =   tan-'  y. 

Find   y   in    terms   of  x. 

(3) — Multiply  a-b-1  +  2a;  -  3b!  by  2b- !  -  ia-i  -  Oa-ibi. 

(J) — Two  chords  C  and  c  have  the  distance  d  between 
them.      Find    tie-    radius   of   the   circle. 

(6) — This  was  a  typical  simultaneous-equation  problem 
i  ivolving  a  race  between  A  and  Ii  in  which  each  is  given  a 
handicap  over  the  other;  and  the  time  in  which  one  defeats 
the  other  in  a  mile  race,  is  given.  Find  how  long  it  took 
■  act,    to    i  ii ii    tie-    mile. 

THEORY    AND    PRACTICE    OF    RAILROAD   SURVEYING 
Select  four  of  tin-  following  problems: 

il,      "A"   is  Ho:  P.C.;   "B"  the   P.C.C.;  and  "C"  the  P.T.,   of  a 

,  ompound  -  m  .  ■  .  "I"  the  point  of  Intersection  of  th.-  tangents; 

■•A"  Is  station   121     ,    42;  "B"  is  station  121;    f   22.     AB  is  a  2' 

curve,  BC  is  a  4°   curve  and   the  angle   [AC  ^   ic,°-30'.      Take 

.,!'   I"    curve         5730    ft. 

...I    1  ■  .       I  ..  1  ion    1 1 11  it  1  )>•  1    of    "C," 
ib)      i'       .ii"     how    yon    wool. 1    run    in    the    curve    if    B    is 
alui       of    ill    th.     deflection   angles   used. 

ttow   would   you   1 stations   134  and    136? 

n    ;i   N„.    7    fro  --4    ft.    8V4    in-,    distance 

between  centers  12  ft  In  detail   bo\i    you   would 

l  llm    with  e  paralli  I  siding   n  hi  n  thi    reversln 
point  l«  at  the  fr..;-   polnl    1:      [b)  ■      '  ■    I ("    P.S     'i   1  t a- 

Hon   I  DO  I    P    |l'-  and   P.  T.  to  1  he   m  11 

i,  .,r  .1   fool 

\         1.1  ■;  ,  ide    at    si  mi. 01 

312(   ,,  1  1  .1.  ■.  ;n  .•   1..   bi    ...11  ■ 

vertical    cui    ■     1 1     loni        1  live    in    tabulated 

1  he   original   ele-»  ■  <  I     '  1 1 

rected 

1  1,      \i,   eoi  th  cul    la  t  t.  base,    tnd      Idi 

...     ,1    .  ,.  i,     in,..,     1 
■-     lata      I      11   in   1  he 

.1,11    11,    I  I,.-    1,1  .11I      poi  Hon    ..I     1  hi      1      Dll  1 

.  nmpli  1-    I  ibl ol  11 '    il     n 

Right 
I  r,  1 

■ 



(5)   State  in  proper  order,  but  do  not  describe  in  detail,  t] 
field    adjustments     of    the    engineer's     transit.       Explain    w| 
these    adjustments    are    necessary    and    how    imperfections 
them  affect  the  accuracy  of  the  observations. 


The  Ingersoll-Eand  Co.  has  had  upon  the  market  fj 
some  time  a  horizontal  air-compressor  driven  by  a  gai 
line  engine,  the  gasoline  cylinder  being  tandem  with  t 
air  cylinder.  The  increase  in  the  market  price  of  ga- 
line  two  years  ago  made  this  a  rather  expensive  maehi 
to  operate  and  the  company  therefore  undertook  the  i 
velopment  of  a  machine  which  would  use  kerosene  inste. 
of  gasoline  as  fuel. 

The  accompanying  cut  shows  the  machine  which  li 
been  developed  to  meet  this  need.  As  shown,  the  oil-e 
gine  cylinder  is  tandem  with  and  directly  back  of  the  ;i 
compressor  cylinder.  The  oil-engine  cylinder  is  fitted  wi 
a  hot  bulb  for  ignition.  In  order  to  start  the  machine, 
is  necessary  to  heat  this  bulb  by  a  torch,  directing  t 
flame  agninst-its  external  surface.  After  the  bulb  is  on 
heated,  the  engine  runs  continuously  with  no  furtli 
trouble  regarding  ignition;  and  the  advantages  of  d 
pensing  with  the  usual  batteries,  spark  plugs,  magneh 


An   Oil-Engine-Driven    Aid   Compressor   with    IIo' 
Kii.h  Fgnition 

electric  e ctions,  etc.,  of  the  ordinary  gasoline  engiii 

which  are  always  apt   to  give  mine  or  less  trouble  in  tl 
hands   of   inexperienced    operators,   are   not    to   be  m 
looked. 

The  'M" is  operated  on   the   four-stroke  cycle 

the  end  of  the  compression  stroke  (the  compression  hem 
carried  to  about  85  lb.  gage  pressure)  the  fuel  is  injecti 
in  finely  atomized  form  into  I  he  interior  of  the  b 
I, i, IL.  Injection  of  the  fuel  is  done  by  a  lin\  pump  d< 
livering  a  line  spray  through  an  atomizing  nozzle.  Tl 
fuel  pump  is  of  simple  design,  consisting  morel)  of  a  g$G 
rod  plunger  with  a  sol  of  intake  and  otitlel  valves  limn 
a  small  and  a  large  steel  hall  in  series.  The  nuzzle  use 
fur  atomizing  is  a  needle  valve  having  a  comparative! 
I;, .-I-  orifice.     The  needle  is  kepi  closed   Ii)   H   henV)   s|M  in 


i.ni  il  opened  by  i  he  pressure  fn 
r.tomized  blast,     Experiments 

i  in-  I'm  m  of  ii"- 1  le  to  secure  I  b 


the 


lies  I 


pump  i"  deli 

■en    conducted   lipo 

itomizing  elTecl  81)' 


i    i       lated   thai   success  has  been  attained  bv  attention  I 


i  hi-  propel    liape  of  the  need 

The  governor  in  the  tlywl 
tin    throw   of  tin 
1 1  .    quant  ii  \    of    fuel 


tip 


,1  nf  the  nozzle  open 


I  of  ill    , -i i pe ratal  l' 

fuel   pump  plunger  and  therefor 
lelivered    to    the    engiiii     ill    BBcl 
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roke.  In  order  that  the  machine  shall  operate  suecess- 
illy  at  variable  loads,  it  is  necessary  that  the  hot  bulb 

kept  at  uniform  temperature.  If  the  temperature  falls 
k)  low.  the  fuel  may  fail  to  ignite.  If  too  high  a  tem- 
-rature  is  reached,  the  fuel  may  be  cracked  and  ineom- 
lete  combustion  may  result. 

The  common  method  employed  in  oil  engines  to  regu- 
te  the  heat  of  the  bulb  is  the  injection  of  a  very  small 
mntity  of  water  into  the  clearance  space.  It  is  neces- 
iry  to  vary  the  amount  of  water  delivered  as  the  load  on 
ie  engine  varies.  The  designers  of  the  engine  illustrated 
ate  that  the  amount  of  water  injected  is  controlled 
lernially.  A  simple  thermostat  is  placed  in  the  com- 
istion  chamber  and  its  movements  control  the  admission 
'  the  water  to  the  cylinder.  By  this  appliance  it  is  said 
lat  the  operation  is  made  nearly  automatic. 

This  machine  is  at  present  manufactured  in  one  size 
dy,  with  an  actual  capacity  when  run  at  325  r.p.m.  of 
j  cu.it.  of  free  air  at  100  lb.  pressure  per  minute.  The 
itl  consumption  at  this  speed  under  average  conditions 

about  2.2  gal.  of  kerosene  per  hour.  The  weight  of  the 
implete  machine  is  3000  lb.,  and  it  occupies  a  floor  space 
i  8  ft.  10  in.  by  2  ft.  5  in. 

xomvcdlfltlfloias  ©if  I£sia]p!©yE5m<einift  gviadl 
CoiouY]p<giniSgvfta©ia  ©f  CS'vil 
ELiraipimees'S* 
i;v  i 'aim.  II.  Fri.i.i.nt 

The  object  oj  every  prufc  sional  organization  is  the 
.•tternieiit  of  its  individual  members;  and  the  matter  of 
MSOnal  income  is  bound  to  have  its  reflex  influence  on 
it  purely  professional  or  technical  aspects  of  that  so- 
ety. 

From  tin  very  nature  of  things,  every  paper  presented 
jfore  this  Society  reflects  the  financial  success  of  the 
I  there  are  without  a  doubt  a  large  number  of 
(embers,  who.  if  it  were  not  for  the  handicap  of  family 
dd  the  necessity  of  providing  for  them,  would  he  glad  to 
attribute  very  materially  to  the  Transaction*  of  the  So- 
■  ty.  Therefore,  if  the  Society  cannot  give  serious  con- 
tention to  the  material,  individual  condition  of  its 
itmbership,  it  will  fail  to  represent  the  ideals  of  the  ma- 
ns, the  matter  of  personal  or  professional  in- 
itios as  much  a  matter  of  concern  to  the  Society 
ely  as  it  does  indi\  ideally. 

Conservation  and  scientific  management  have  become 
'lite  a  Fetish  in  Hie  engineering  profession,  yet,  as  a 
hole,  it  is  more  extravagant  and  wasteful  of  its  energies 
inn  any  other  bod\   of  intelligent   labor  in  the  world. 

If  this  statement  is  challenged,  one  item  alone  will  be 

•nsideieil.     The  a\eragc  engii ring  job    (not   position) 

ists  from  :!  to   IX   months,  occasionally   longer.      In   the 

iinsitioii   Iron job  to  another  the  average  engineer 

.1!  lose  at  least  one  month,  and.  if'  In-  last  project  ha- 
'■en  finished    late    in    the   vear,  be   is  likely  to  lose  :;  ,,r    ! 

'.Mill-. 

Without  resorting  to  ,-tal  isl  n .-,  the  writer  thinks  it 
ny  Nifoh    !"■  assumed   that   the  average  engineer  1 

ilH   from   :\    illMi'llssioli    of   I  lie    It.  poll    nl    M 
(hi'   Ami-rlnin    Society    of  i  'Ivil    Km       •  •  •       (reprinted    In   our 
»"•■  "f  Jan.   22.    1914.  p.  dings" 

.     s.i.  iii  v  of  civil    Kimliit'i  i'H,   p. 

■  lit    Co. 
id    Amlntnnl      Knidriecr,     (Vntrnl     ol     ■ :.  m  c.ci      Ry.,     1 .1  u;li  t     & 
Mil in 


this    account    fully    one-tenth    of    his    time    and    income. 
through  no  fault  of  his. 

If  this  waste  can  be  eliminated — for  waste  it  is — not 
only  will  the  average  income  be  raised,  but  a  very  ma- 
terial difference  will  be  made  in  the  minimum  income; 
tor  this  waste  naturally  applies  to  those  whose  incomes 
fall  in  lower  half  of  the  average,  and  among  whom  there 
are  many  able  men. 

From  these  thoughts  arise  two  ideas:  (a)  Can  the  So- 
i  lety  as  a  body  wield  an  influence  that  will  tend  to  in- 
crease the  compensation  of  its  members  and  the  pro- 
fession at  large  so  that  it  will  be  consistent  with  services 
rendered?  (6)  Can  it  do  anything  to  prevent  the  loss 
of  time  of  its  members?  The  writer  thinks  it  can,  and. 
furthermore,  that  it  is  one  of  the  obligations  of  its  exist- 
ence, because  no  other  body  of  men  is  qualified  to  do  this. 

There  are  many  phases  to  this  proposition.  It  is  the 
biggest  problem  that  has  ever  been  presented  to  the  So- 
ciety. Is  the  Society  going  to  table  it.  after  some  aca- 
demic discussion,  or  is  it  going  to  seek  a  remedy?  The 
writer  would  suggest  that  a  standing  committee  be  ap- 
pointed to  continue  the  work  that  has  been  started. 

As  to  the  conservation  of  the  time  lost,  the  Society  can. 
if  it  will,  afford  immediate  and  effective  results  by  the 
establishment  of  a  secretaryship  or  bureau,  under  the 
direction  of  a  competent  engineer  who  knows  the  work 
and  the  men,  the  duties  of  which  will  be  to  furnish  a 
clearing  house  for  the  services  of  its  members.  In  this 
the  employing  member  will  receive  as  much  benefit  as  he 
who  is  seeking  employment,  for  the  reason  that  a  prop- 
erly conducted  department  of  this  kind  will  try  to  place 
the  right  man  in  the  right  place,  instead  of  •■bleeding" 
an  unemployed  man  who  can  ill  afford  it. 

The  writer  is  of  the  opinion  that  every  member  who 
has  used  the  employment  agency  to  secure  help  has  been 
disappointed  in  the  results  obtained,  because  tlu  employ- 
ment agent  is  only  looking  for  his  commission.  In  one 
in.-tance  an  agent  offered  to  divide  his  commission  if  the 
writer  would  employ  his  clients  and  discharge  them  again 
v.  ben  the  fee  had  been  paid. 

Some  member  on  whom  fortune  has  smiled,  in  the  way 
of  successful  positions,  may  object  that  it  lowers  the  dig- 
nity of  the  Society  to  go  into  the  employment  agency 
business:  but,  who  has  a  greater  right  to  conserve  th: 
time  and  compensation  of  its  membership  than  this  hon- 
orable body  ? 

Bach  and  every  member  belongs  to  this  Society  for  oik 
of  two  reasons;  either  to  derive  some  benefit  from  the 
organization  or  to  confer  some  good  on  bis  fellow-mem- 
bers. Therefore,  while  the  Society  is  caring  for  the  in- 
tellectual welfare  of  its  members,  why  not  go  a  step  far- 
ther, and  provide  for  their  material  welfare,  thereby  per- 
mitting them  to  derive  greater  intellectual  benefit  ? 

The  writer  hopes  that  there  will  be  further  discussion 
on  this  subject  from  the  majority  of  the  membership 
whose  inome  falls  below  the  average  line,  in  order  that 
some  light  niaj   1 btained  on  the  whys  and  wherefores. 

[Since  the  above  was  written  the  Society  has  made 
another  attempt  to  collect  statistics  regarding  the  com 
pensation  of  its  members  in  all  grades.  Nelson  1'.  Lewis, 
Chief  Engineer  of  the  Board  of  Estimate  and  \ 
lionment,  New  't  ork  City,  is  Chairman  of  the  committee, 
in  place  of  the  late  Alfred  Noble.  It  i-  hoped  ibat  every 
member  of  the  Society   will  maki    returns,  as  in  this  way 

old  \     can    a    fair    BVI  i  BgC    be    obtl 'd.        EDITOR,  1 
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SYNOPSIS — -1  /.'-//.  tunnel  is  being  driven  \000  ft.  into 
the  lake  to  a  shaft  rising  to  a  crib  from  which  6-ft.  pipes 
will  extend  2500.  ft.  to  submerged  intake  cribs.  A  steel 
crib  will  be  sunk  to  allow  the  contractor  to  put  tloim  the 
shaft  and  drive  the  tunnel  from  both  ends.  An  air-loci 
is  in  plare  in  the  tunnel  hut  so  far  the  work  is  in  soliS 
shale  and  com  pressed  air  is  not  used.  Two  shore  tunnels 
and  a  new  pumping  station  will  be  built  later.  Descrip- 
tion of  methods  of  construction,  iritti  details  of  engineer's 
record  system. 

The  city  of  Milwaukee,  "Wis.,  takes  its  water-supply 
from  Lake  Michigan  by  means  of  a  7%-ft.  brick-lined 
tunnel  314b'  ft.  long,  extending  under  lhe  bed  of  the  lake 
from  a  shore  shaft  at  the  North  Point  pumping  station  to 
a  shaft  opening  into  the  well  of  a  crib,  beyond  which  ex- 
tend two  5-ft.  cast-iron  pipe  lines  5000  ft.  long,  ending 
in  submerged  cribs  in  60  ft.  of  water  with  45  ft.  of  water 
over  the  cribs.  The  daily  capacity  of  flow  is  75,000,000 
gal.  with  a  drop  of  4  ft.  in  the  pump  well,  or  95,000,000 
gal.  with  a  drop  of  8  ft.  During  the  summer  of  1011, 
the  maximum  rate  of  consumption  exceeded  90,000,000 
gal.  at  times,  but  this  was  not  reached  in  1912,  owing  to 
the  wet  season.  The  average  daily  consumption  has  in- 
creased from  33,805,000  gal.  in  1908  to  47,556,000  in 
1912,  and  is  estimated  to  reach  60,000,000  gal.  by   1917. 

As  the  maximum  rate  of  consumption  is  approximately 
double  the  average  rate,  it  became  evident  that  an  addi- 
tional supply  must  be  considered.  This  could  be  pro- 
vided in  two  ways:  (1  )  by  increasing  the  capacity  of  the 
presenl  intake  (cither  by  lowering  the  pump  wells  or  put- 
ting a  screw  pump  in  the  shore  shafl  I;  ( '.' )  by  building 
a  second  intake.  The  hitter  method  was  adopted  in 
1!»r.J,  for  reasons  stated  by  the  City  Engineer  as  fol- 
lows: (1)  The  city  si Id  have  more  than  one  means  of 

supply,  tor  purposes  of  safety;  (2)  the  growing  demand 
indicated  that  an  additional  intake  would  have  to  be 
l.uilt  in  the  near  future,  even  if  the  capacity  of  the  pres- 
enl plant  should  be  increased;  (3)  for  the  pasl  few  years 
.,  good  deal  of  -and   has  been  coming  in  with  the  water 


tunnel  (20  ft.  below  datum)  will  extend  under  the  Ian 
to  the  present  pumping  station,  a  distance  of  530Q  I' 
The  capacity  of  this  intake  will  be  about  200,000$)C 
gal.,  and  its  cost  (with  the  shore  tunnel)  is  estimated  i 
$850,000. 

When   the  capacity  of  the  present  pumping  station 
reached,  a  new  one  will  he  built,  due  west  from  the  h 
take  tunnel,  and  reached  by  a  9-ft.  shore  tunnel.     At  tb: 
time,    the    intake    capacity    will    he    increased    further   I 


Fig.  1.     Plan  Showixg  Position  of  Pkesext  and  I 
Triii;  Intake  Tunnels  and  Pumping  Stations  fqI 
the  Water  Supply  of  Milwaukee,  Wis. 

building  two  additional  pipe  lines  and  submerged  intals 
beyond  the  crib.  The  general  situation  is  shown  in  Fij 
1  and  '-'. 

The  work   is  being  done  under   the  direction   of   ■ 
G.  Simmons,  Commissioner  of  Public  Works,  and  .lose; 

A.  Mesiroff,  City  Engi r,  who  is  personally  in  charge 

the  work.  The  contract  for  the  shore  shaft  lake  tunr 
and  intake  shaft  was  let  Apr.  29,  1913,  to  Joseph  lla 
reddy,  of  Chicago,  at  $450,000.  The  contract  for  t 
i  i  ih  for  the  intake  shaft  was  let  in  March,  191  I,  to  t 
Wisconsin    Dredge  &    Dock   Co.,  of   Sheboygan.   Wis., 
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;   the     mi t   which   prob-      $89,700.     The  contract    for  the  two  pip 

the  hoc  of  ihe  tunnel  ami      merged  cribs  lias  nol  been  lei. 
the  vclocitj  of  flow. 
The  work  now  in  pri  f  a  12-ft.  1  unnel 

;"  low  datum  ),  e  000  ft.  Qortheaf  i  fr 

■    I    i     I   We.)  to  .in  intake 

-m   which   I  will        nod   if   nhoul    '.'.'>   ft.   from    the  shore  line.      Il    is  u|i 

the   bed   of   the   Inl  icrgcd       public  pnrk   and   lhe   mnlerinl   excavated    from    lhe  lunil 

t<  .   i.o     i    ■  ft  a  9-ft  beinf!  dumped  idon  ■  Ihe   fool   of  lhe  bluffs  to  form   I 


SHOIII     SlI.M'l        This    Was    located    III    the    shallow    Will 
at    the    fool    of   ihe    lOO-ft.   Mull's    forming    the   coast    In. 
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msion  of  the  park  and  a  part  of  the  projected  lake- 
re  drive.  This  is  shown  in  Fig.  3.  The  shaft  is  15 
diameter  and  80  ft.  deep  from  the  datum  line  (lake 
•1)  to  the  floor  of  the  tunnel  opening,  or  85  ft.  to  the 
torn  of  the  sump.  At  20  ft.  below  datum  are  two  eyes 
ipenings  for  the  9-f t.  shore  tunnels  to  the  present  and 
ire  pumping  stations.  Each  of  these  will  have  a  gate 
1  and  chamber,  as  shown  in  Fig.  4. 
.'he  shaft  is  lined  with  18  in.  of  concrete,  belled  out  at 
level  of  the  tunnel  roof  to  give  extra  thickness  at  the 
etion  of  the  shaft  and  tunnel  lining.  After  the  com- 
.iun  of  the  work,  the  shaft  will  be  covered  with  a  con- 
£  slab  (8  ft.  above  datum)  carried  by  I-beams  incased 
concrete.  A  36-in.  manhole  shaft  will  extend  to  the 
de  line,  1-  ft.  above  datum. 


Lake  Shaft — This  will  be  15  ft.  diameter,  with  an 
18-in.  concrete  lining,  the  top  being  curved  out  to  a  diam- 
eter of  19  ft.  in  the  floor  of  the  crib  (Fig.  5).  Work  on 
the  shaft  will  be  commenced  this  summer,  as  soon  as  the 
ci  ib  can  be  placed,  so  that  the  tunnel  may  be  driven  from 
Loth  ends. 

Crib 

The  crib  of  the  Milwaukee  intake  is  only  an  interme- 
diate point  on  the  intake,  and  in  this  respect  it  differs 
from  the  arrangement  at  Chicago  and  some  other  lake 
cities.  In  the  latter  case,  the  crib  forms  a  well  con- 
nected with  the  lake  by  ports  in  the  sides,  and  the  intake 
shaft  is  extended  up  into  this  well  by  a  steel  cylinder 
laving  intake  gates   in  its  wall.     At  Chicago,  also,  the 


Pig.  '■'>.     Shoiie  Shaft  of   \  i  \\    [ntake  Tunnel  at  Milwaukee,  Wis. 

nixing  plant  is  at  the  right  <>t  the  shaft;  above  it   is  the  platform;   for  cars  taking  materia]  down   the  cabli 
Incline   from    tin-   tup   of   1 1 1 « -   bluffs.) 


?or  the  upper  end,  a  circular  shell  was  formed  by  driv- 

steel  sheet  piling   15  ft.  long,  and  within  Ibis  the  cx- 

c'ation  was  commenced.     A  hole  for  the  eye  of  the  first 

*i re  tunnel   was  cut    in   this  sheeting   by  oxyacetylene 

The  shafl  timbering  was  octagonal  in  plan,  with 

and  an   inside  diameter  of   !!•   fl.  across  the 

It    i>  (if   I  \.'\  I  '.'-in.  timbers,  each   alternate  course 

rift-bolts  extending  through  three  courses.  Steel 

re  u>n]   I'm-  the  concreting  and  after  the  lining 

leted,  a  two-cage  elevator  was   installed  as  part 

iking  plan!   fur  the  tunnel. 

The  shaft  is  in  clay  and  hardpan  at  the  upper  end,  and 

i    pari  nf  its  depth  is  in  brown  -hale,  with  some 

pitonc   layers.       Wry   little   water   was   encountered. 

iition    of    Ihe     Inil'l    «;c    commenced    duly    17, 

•'';  the  concrete  lining  was  commenced   Sept.    I'.',  ami 

ipleted  Sept.  :•:.  I'M::.     The  shafl   is  diown  in   Fig.  4. 


crib  has  a  superstructure  with  accommodation  for  attend- 
ants who  handle  Ihe  gates  and  in  winter  see  to  keeping 
it  e  from  the  gates  and  ports. 

The  Milwaukee  crib  has  no  ports  and  its  well  is  con- 
nected with  the  lake  only  through  the  long  pipe  lines, 
while  (be  shafl  to  the  tunnel  opens  directly  through  (he 
floor   of    Ihe    well.      Consequently,    no    attendants   will    be 

necessary.  The  well  will  be  roofed  and  above  the  roof 
w  III  be  a  lighl  and  fog  whistle  as  a  warning  to  vessel-,  as 
shown  in    Fig.  5. 

The  principal  reason  for  the  Milwaukee  intake  ar- 
rangement   is    thai    the   crib    will    he    in     Id    ft.    of   water, 

which  is  considered  about  the  limit  of  depth  in  which  the 
shell   for  Mieh  a  sine  hue  can   l»-  placed  economically, 

while  n  greater  depth    is   desirable   for  the  source  of  sup- 

plv  and  is  within  reach  bj  pipe  lines.  At  Chicago,  bow- 
ever,  the  lake  bottom  is  much  flatter,  ami  while  ihe  cribs 
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Dcrtum^  ylin  ?_   _ 


Section   of 
Lake  lunnel 


Wffods,  K  "C1vC.  in  both  directions 
SECTIONAL  ELEVATION 


PLAN 

Fig.    i.     Shohe  Shaft    ind  Lake  Tunnel 

aboul   tO  ft.  of  water,  an  extension  of  several  miles 
would  be  required  to  reacb  a  60-ft.  depth. 

Each  pipe  inlet  through   the  well  of  the  crib  is  pro- 
Hath  a  gate  chamber,  the  gates  being  operated  by 
hand  gear.     Should  il  be  accessary  to  Bhul  off  the  water 

from  ill"  tunnel,  men  will  e I  to  the  crib  to  cloBe  the 

gates. 

The  ol   the  i  i  il>  i-  bIiowd  in   Fig.  5.  It 

i    60  ft.  "Hi  ide  diameter,  w  ith  a  wall   LO  ft.  6  in.  thick, 

■  39  ft.  clear  di  imi  I   i   tor  the  well.    The  four  pipe 

will  be  built,  but   two  of  these  « ill  be  closed  «  ith 

flange    until  such  i  ime  ae  the  additional  pipe  lines 

arc   laid.     Special  castings   will   conned   the   inlets   with 

ihe  pipe  lines,  and  beai )  i  iprap  will  be  de] ed  to    up 

.  aa  shown.    In  order  to  have 

tl,,-    tunnel    completed    w  ithin    conl  ra<  i    1 imc    I  Maj     L, 

1915),  it  !  or  the  conl  ractor   to  work 

from  both  end  .  and    for  thin   reason   woi  k   on   the  lake 

mmenced  before  the  end  of  I'M  l.     1 1   i 


essential,  therefore,  that  the  shell   for  the  crib  over  M 
shaft  should  be  sunk  in  place  before  the  stormy  weal 
of  the  autumn  begins,  as  such  work  would  then  be  d 
cult  and  dangerous. 

The  steel  structure  of  the  crib.  Fig.  6,  consists  of 
concentric  cylinders  60  ft.  and  1!)  ft.  diameter,  connecrl 
by  12  radial  lines  of  vertical  bracing  and  three  horizoi  j 
circular  trusses.  The  annular  space  has  a  steel  6m 
It  is  subdivided  by  a  circular  line  of  vertical  brai  I 
(with  diagonals  to  the  outer  shell),  and  against  this  I 
be  fitted  the  lagging  for  the  concrete  lining.  After  I 
crib  is  placed  and  the  concrete  work  around  the  walll 
finished,  the  tunnel  contractor  will  sink  the  lake  sift 
and  proceed  with  the  tunnel  in  a  westerly  direction,  llifl 
ft.  When  the  above  is  completed,  the  crib  contractor  II 
remove  the  inside  cylinder  and  bracing  as  shown  in  1 
(j  and  complete  the  crib. 

To  facilitate  the  accurate  placing  of  the  crib,  the 
gineers  will  locate  and  drive  a  semicircular  line  of  pito 
at  the  site,  to  serve  as  a  guide.     Against  this  the  crib  ill 
he  sunk  by  water  ballast,  when  towed  into  position. 

Intake  Tunnel 

The  intake  tunnel  is  of  circular  section,  12  ft.  dim- 
eter, with  a  length  of  1000  ft.  between  the  shore  shaft  u 
the  lake  shaft.  As  shown  by  the  profile.  Fig.  2,  tBei 
a  slight  ascending  grade  from  the  lake  shaft  for  1500|t„ 
and  then  a  still  flatter  descending  grade  to  the  sip 
shaft,  the  elevations  of  the  tunnel  floor  (below  datiii) 
being  88.50  at  the  lake  shaft,  78.50  at  the  summit  anijil 
at  the  shore  shaft.  The  tunnel  is  extended  10  ft.  tin. 
west  of  this  shaft,  the  stub  end  being  used  in  giving  lies 
and  serving  also  as  a  chamber  for  the  shaft  pump  di 
construction.  The  same  arrangement  will  be  made  afn 
lake  shaft.  No  curved  connection  is  used  at  the 
of  shaft  and  tunnel. 

The  borings  indicate  that  below  the  surface  stratuiui 
red  clay  are  hardpan  and  sjoapstone,  underlaid  by  a  tm 
bed  of' brown  shale.  Thus  far  (for  over  1400"  ft.)ll 
tunnel  lies  in  this  shall1,  and  it  is  expected  to  continviin 
it   for   the    entire    distance. 

The   shale   is   hard    but    shoots  easily   in   blasting,  pi 


nide  ajk 
ic  j  uncoil 


Fig.  7  shows  the 
a<  exposed   to   th 


the  excavation. 

r.   the   material 
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'■)    Shaft   6 

Members  of  crib  shown  obtfed 
to  be  removed  trherr  shaft-  ts 
ip/efed 

of  Crib  Shell 


Section  through  Bottom 

Showing    Floor  System 


Fig.  (i.     Steel  Shell  fou  the  [ntake  Crib 


Ice  and  disintegrate,  and  in  contact  with  water  it  soon  used,  but  should  any  large  flow  of  water  be  met  (m 

Insto  mud.     Very  little  water  has  been  found,  and  only  it  difficult  to  place  concrete)  a  four-ring  brick  lininj 

lew  pockets  of  gravel :  sonic  gas  has  been  encountered,  he  substituted. 
oncrete  lining  with  a  minimum  thickness  of  18  in.  is  The  excavation  of  the  tunnel  was  commenced  on 


iking 
r  will 


Aug. 


Fio.  ;.     Tin   Reading  of  ran  [ntakb  Tunnel  it  Milwai  m.k.  Wis. 
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1  i.  L913,  and  the  concreting  on  Oct.  12.  Up  to  Apr.  1, 
1914,  the  heading  had  progressed  1275  ft.  from  the  shore 
bhaft  and  the  lining  had  been  completed  for  1163  ft. 
Tunnel  ( '<  instruction 
All  material  is  delivered  bj  wagons  at  the  top  of  the 
Muffs,  a  part  of  the  park  being  inclosed  for  the  construc- 
tion camp.  It  is  then  lowered  by  a  cable  incline  to  the 
concrete  material  hins  or  the  storage  space  in  the  fill 
around  the  shaft.     The  compressor  plain    for   the  drills 


I   IG.    8.       AlB-LOCK    IX    THE    MILWAUKEE    TUNNEL 

and  for  the  pneumatic  pressure  system  is  located  cm  the 
I. lull's.     A  dynamite  store   is  buill   on   the  slope  of  the 
ground.     On   the  till  at  the  lower  level  are  the  concrete 
mixing   plant    (with    a  single    l-yd.    mixer),   the   stahle. 
I  iarksmiili  shop,  etc,  and  the  shaft  house.     Electric  mo- 
tors are  used   to  operate  the  compressors,  the  mixer,  the 
hoist  and  the  shaft  elevator. 
To  provide  for  carrying  on  the  work  under  compressed 
air.  if  water  or  loose  material  should  he  encountered,  an 
;,i     lock  ha-  been   placed  75  ft.  from  the  shaft  and  pro- 
vision made  for  carrying  '■>■>  H>.  pressure.  So  far,  however, 
air  pressure  i  1  l  lb.)  has  been  used  only  occasionally,  the 
work  being  in  the  solid  shale  rock,  with   practically  no 
.     The  loi  I.   i-  shown  in  Fig.  8.     The  material  lock 
\a  ',  ft.  diameter  and  21  '•  -  ft.  Ion-,  u  ith  a  track  for  the 
nd  a  door    I -■  1   ft.     Above  this   is  a  man  lock    1x12 

'  I  ft. 

The  excavation  is  carried  down  to  the  level  of  the  ba  • 
oi  the  Bide  walls.     These  wall-  are  buill    Grs1   and  are  fol- 

ol  arch.    Thej  are  buill  t\\ ■  three  days 

h  and  are  kepi  about  30  ft.  in  advance 
i    [att  r.      Uter  the  completion  of  this  part  of  the 
tunnel,   the   contractor   will    work   hack,  excavating    the 
i  ottom  and  p  e  <  on.  rete  invert. 

Pour  dri  i     irrangi  men!   of   the 

drill  ho  1        9     here  being  16  hole    in  the 

four  vertical  hole-  m  the  beni  h.      \  dia 

i.iiii    (similar  to  lasl   is 

i. Mid   report    (referring 

io  the  I  as  fol  ows : 

rloli      \      Bla  I   3:  80   p.m.    'v    .  6   hole  .  6   fl    tlei  p 
i;,.,„!  I  .  "i  ..-in.    no', 

Hoi,,   p.     Blasl  3:  16  p.m.     Head.  6  holea    I   ft.  d. ,  ,.. 

m •■  -  i '  ■_■  ■':  in. 


Holes  C— Blast  1  p.m.  Head,  I  holes.  I  ft.  deck 
sticks  60%  dynamite,    L^x8^   in. 

The  muck  is  hauled  out  in  small  -teel  ears  (Fig.) 
which  are  dumped  to  form  a  fill  at  the  head  of  the  si  % 
as  described  already  (Fig.  '■)).  Similar  ears  carry  I  i 
concrete.  Mules  are  employed  for  hauling  in  the  turd 
The  limit  of  free  haul  is  1000  ft.  The  roof  is  suppol 
by  12xl2-in.  cross  timbers,  and  when  the  roof  brig 
considerably  beyond  the  normal  line  of  excavation,! 
space  is  filled  with  cribbing,  as  shown  in  Fig.  !>. 

Steel  collapsible  forms  arc  employed  for  the  liiL 
of  the  sides  and  arch,  as  shown  in  Figs.  !(  ;lnd  10.  | 
cars  are  hauled  by  a  cable  (with  motor  hoist  )  up  anl 
i  iine  to  a  working  platform,  and  dumped  on  either  ft 
lor  the  walls.  Tor  the  roof,  it  is  dumped  on  the  ]k 
form  and  shoveled  into  place.  The  concrete  is  a  1:|4 
mixture,  using  2-in.  broken  stone.  It  is  reinforced  m 
•'•  | -in.  longitudinal  and  transverse  liars,  using  vertll 
bars  in  the  side  walls  and  curved  bars  in  the  arch  j>| 
■■  nd  invert.  The  use  of  steel  lagging  gives  a  very  snidft 
surface  to  the  concrete,  as  may  he  seen  by  Figs.  8  and! 

The  work  is  carried  on  in  two  10-hr.  shifts.  City t^ 
spectors  are  on  the  work  during  the  entire  time,  toll  i 
watch  of  the  excavation,  measuring  and  mixing  of  ip 
concrete,  and  the  placing  of  the  concrete  and  steel.  T>y 
cheek  the  lines  given  by  the  engineers,  but  are  not  1- 
iowed  to  give  or  extend  any  lines.  This  at  first  lei  o 
some  complaint  by  the  contractor,  who  claimed  that  in- 
ters and  lines  were  not  given  promptly  enough.  He  I 
jected   also   to   the   system   of  continuous   inspection    .1 


Invert        WWVm 

built  ..-•*              !             v  ^  ~Wh?""?"  V       'Ifc 

I  Steel  Form  *gr '■                         ;.v: 

Me+hod   of        'Arrangement  ''    ' ~- ±—  - 

Construction    :  A 

Long.    Section 

Eng.news  CRIBBING  AT  HOOF  BREAKS 

Flo.    II        I   i   \  i  i  i;i  s    i  \     i  ii  r    t  '  i  >  \  >  I  I ;  I  <   I  ■  1 1 1  \    oi     t  II 

M  1 1  w  \i  k  i  i:    Ti  \  K  i  i. 

oversight,    until    given    Io    understand    that    it    was   no!    ( 
Hie  purpose  ol   hara  •  ing  him  or  interfering  with  him,  it 
mply   to   insure  good    work. 

'  'on  STHI  '   PION    III  CORI1H 

The    ,  il  \     .  u"  ,ii.  i  r    bin  ing    had    c\  perieni  c    ] 

i     and    cont riu  tor    was    well    informed    a      I"    ' 
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forward   end   •  •(  traveler,   with  form   tor  side 
place;    looking    back    from    the    heading.) 


(View    of    rear    end    of    traveler,    with    form    for    roof     bei    - 
placed.    At  the  right  is  the  incline  track  for  concrete  cars.) 


in.     Steel  Forms  and  Concreting  Traveled  ix  the  Intake  Tunnel,  at  Milwaukee,  Wis. 


BBBity  and   advantage  "I   g 1    records  and   as  to  the 

ii  of  record  t<>  be  kept.  A  very  complete  record  is 
day  by  the  chief  inspector,  using  a  printed 
n.  This  is  accompanied  by  sketch  reports  of  the 
Is  (Fig.  !•)  niid  of  large  roof  breaks,  notes  of  Falls 
Indications  of  falls)  of  rock,  water  encountered,  dif- 
Itirs  with  the  contractor's  men,  etc.  The  report  form, 
ah  herewith,  is  a  printed  blank  1  :>i  .j\S1  .j  in.,  and  the 
;er  in  italics  represents  the  matter  written  in  by  the 
lector,     for  item   NTo.  0   (relating  to  the  work  of  the 


engineers),  typical  entries  are  as  follows:  "On  the  job 
S  a.m.  to  noon,  on  top";  "On  job  in  afternoon,  gave  cen- 
ter of  shaft  and  checked  shaft  forms." 

Items  Nos.  1<»  and  11  are  valuable  as  records  affecting 
possible  future  disputes  or  claims.  Thus  they  show  that 
the  contractor  was  notified  not  to  set  shaft  forms  on  a 
green  concrete  Hour  for  24  hr.,  to  mix  better  concrete, 
and  to  arrange  some  device  for  regulating  the  supply 
nl  water  to  each  batch  of  concrete;  he  was  also  notified 
three  limes  to  pnl  safety  clntches  in  the  elevator  cage-. 


■  Ceiling  Bench  Mark 
O  Center  Stations 

m  Spring  Line  Stations 

Concreted 


30 


Average  Spr  Line  h>Bxrf=l2J&tt  Average  SprLine-hUbof'K^ft  Average Spring line  to/rod r=X?Mft 
•'       nidfh  EmcavaHun'!6%tr.       »      width£xcavation=l6^fi:.       »    width  Excavation    -K&ft. 

I  '  I 

oncretect  Concreted  I  Concreted  Concreted 

\March  9$  7A.M.h>  ?.K £M.      \March  11* 3 AM.  to  3.30  PM.    \March  15$  7AM.to3.30RM.  I  March  17$ '  ?.30  EM.  to  4P.M.  March  B0$  l/A.M.h>430PM.1 

4.i5PM.to5KM.       |    „    l2$7AM.to3.30RM.    ,  I     „     \B$  7A.M.  to  3.30  PM.'    »     SI '&  1 A.M.  to  IS  Noon  i 

|    it    ]0W 7 A.M.to-U A.M.       '  I 

1  \     .  i  !     , 

'ISkYd.Conccete  3} Cu.Yd.Concreie  '33>iCu.Yd.Concrete  \3273Cu.Yd.  Concrete  •  -'u.Yd.  Concrete 

,41  j    »  Shale  \36  ■•  »  Shale 


\30%»  «  Shale 


22ft  > 


Shale  30%  » 

IOI7-9"to  1042-41 


Shale 


Feb  19 

II' 


"3 5 5" 

961  972  982  969  1000  1009  1020     1025      1030  1039       10*5  1053      1059  1068 

Fvb.20         Feb.ZI  Feb.22       Fkb.24      Feb.  25         Feb.26  reb.27      hbS  Hlh.l    Mch.2      Mch.3     Mlh.B     Mch.C    Mlh.7       Mlh.9 

•  10'  ll'  10' •        7'         //'  9'f  //'  5'  »5'     9'         6'  8'      96'       9'  10' 


T 


4- 


4 

Concreted  I  Concreted  j  Concreted  Concreted 

March  4$  9.xAM.-hl23oPM.March9$tisFM.Io4.e P.M.  March  11$  Us PM.to3P.M.    ^  March  14$  1.30 PM.h>4PM.   \March  17$  12.30 PM.-h2.J0RM, 

\/7f(u.W.  Concrete  16  Cu.YU.Concrete  I? 'i  Cu.  Yd.  Concrete  \  to  JLCu.Yd  Concrete 

I  I  \   %*  "    Shale 


Corn  ■■•ted 


.17  Cu-  Yd.  Concrete 
'?/"  '•  Shale 


953-10  to  977-9 
103  Huron 


977-9  to  lOOIS  I 
105  Huron 


1001  S  *  VtS  t 


96  Huron 


1025-6  to  1050-0 1 
103  Huron 


1050  to  974 


90  Huron 


1  rn    1 
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PROGRESS  REPORT  ON  MILWAUKEE  INTAKE  TUNNEL 
(Italics  represent  matter  written  in  by  inspector) 

Tin-  report,  covers  period  from 4  p.m.  March  31  to  i  p.m.  April  1,  1914 

Dailv  Report.  No.  276 

Li.iwood  Avenue  Intake— Milwaukee  Water  Works.  Milwaukee,  Wisconsin. 
'  Daily  Report  must  be  written  by  Chief  Inspector  who  will  be  held  resp on,,ble 
fnr  Lccuracv  of  daily  report  and  for  omissions  of  facts  that  office  should  know. 
'.  "  ,[  these  sheets  ,„u>t  be  accounted  for  White  pink  and  yellow 
,  ?  Z  he  sent  to  t'itv  Enrineer's  office  (white  for  City  Engineer,  pink  f or 
^:;;'  ;,'e.?f  Public  Work?,  and  yellow  for  Superintendent,  of  Water  YN  orks) 
I  ;::,". p„iled  copy  must  be  marked  void  and  sent  to  office. 

Day       .  Wednesday  4  p.m.  Date         April  1,  1914 

1     Materials  delivered Stone  20  cu.yd.     Sand  20  cu. yd 

%  E-^-^-i^S?!/^^*^^  12+75 

Brown  shale 
o    Rnc[ae  Station    12+66   to    12+70 

t  s=  «°*      p  "^tfy^wvas^  St-- 

3    Hemforeenien,  fc      =  ^  £-.  M     -,    JT    -  JJftTjW  »}&  3 
r«b£.4Hr..68j»«:«8/J.6»iin.     22arcft«i   =  lUpiaffl     4/i.Otfim. 

7     kCdrilto  K«b.  12  holes  6  .iV    -/..j'      "•<"'■■  s  *<*•  8  #■  <*"*•■ 

Head,  18  holes  4/t.  deep 

[  Air  locks  and  piping hoel.-s  "(»"•  l"Pir>°°.  K 

g     ,,ant.    condition    of      |  Aircompressors .    .  ^gSEofS^ 

9.  Engineers  giving  line  and  grade    ..On  job  8  a.m.  to  noon,  on  top 

10    Orders  to  contractor  for  changes  or  otherwise.  .  .  None 

ii     n„„„»-.     „f    eontractor  For    engineers    tomorrow     morning.      Have 

11.   Requests    of    contractor  _    ^^  aheJo/  arch       No  bmch  marks  ahead 

12  General  progress  of  work Working  too  full  crews,  ten  hour,  each 

13  Miscellaneous Head     is    dry,     material    somewhat    softer 

Trade  Rate        'men         Total      Kind  of  work  and  stage  of  progress 

,,  „.  1  On  tunnel 

Gen.  supt J  „     ,i 

Night  foreman..  1 

Sub.  foreman...  3  On  funnel 

M:,-,    mechanic.  1 

Electrician....  1  °n  pfan^ 

Engrnemen ^  On  funnel 

Blacksmith i  0„  , , 

M«'k"S.  40  On  tunnel 

lo  CM  runnel 

JobNo.       Location      Station      Grade  T^  ^X^'cSef  Inspector 

weather  6  a.m.     38      Noon      o2       Midnight       3b      b  p.m.     40 


with  intimation  that  no  further  notice  would  be  given 
(but  other  action  taken).  On  the  other  hand,  the  record 
shows  requests  from  the  contractor  to  haw  lines  given, 
,,,m|  to  have  tests  made  of  certain  cements  and  sands. 

The  number  of  men  at  work  each  day  is  shown,  but  the 
rates  of  pay  are  entered  only  once  ( unless  changes  should 
be  made).'  These  rates  (per  day)  are  as  follows: 

I    foremen    .                  55.00     glej^ician                    . .   |>.|0 
r "  Muckers  3,'to 

'■Oil      I    "" 

Besides  the  daily  written   report,  there   is  a  progress 

e   showing   the   dailv    work.      A    separate   Bheel    is 

.      month,  and  a    horl  portion  of  one  sheel  is 

shown  in  Fig.  II.     Lt  gives  the  average  height  and  width 

t,  the  lengl ireted,  the  time  of  concreting,  the 

.,,,,,,,,01  of  concrete  and  of  shale  packing,  the  amounl  of 
..   ,,.,,l,  ,.,,  .     The  com  rete  and  cemenl    record   Eot 
,IM.  .,,,  „  above  the  profile,  while  thai   for  the 

side  walls  ie  gi  ?en  below  it. 

V 

\    Large  Central   Heating   Plan*      V.bout    22, on«  ol   coal 

rnptlori  ol   thi    i  •  ntn atlng   plant   of   

.,,   Wis.     Only    he;    ,.r   the 

total  fu<  i  Ii  ■  harg-eabli    to  '-11  Powi  i   •  - t,  to 

i    with  Inw-pi  ■■   ure  llvi  ised   I atln         U 
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Tlh©  Ji^coiriiOBiffiics  of  Safety* 

Society  as  a  whole  is  only  justified  in  expending  for  saf 
an  amount  which  that  safety  will  produce  or  conserve, 
make  the  conditions  of  life  as  safe  as  science  has  shown  p 
sible,  without  regard  to  the  productive  value  of  such  safe1 
places  upon  society  a  burden  it  cannot  bear  indefinit, 
Safety  must  be  paid  for  out  of  income.  Otherwise  you  sp> 
your  principal  and  exhaust  your  resources. 

In  all  the  hazards  of  life,  we  must  assume  reasonable  cil 
to    be    exercised.      If   we    did    not    assume    reasonable    care, 
would     never     transport     dynamite.       Absolute     safety     is 
necessary;    safety,    with    reasonable    care,    should    be    the 
preme    aim. 

On  the  Pennsylvania  Railroad,  during  the  six  months  fr 
July  1,  1912,  to  January  1,  1913,  there  were  7400  injuries 
employees,  of  which  139  resulted  fatally.  Careful  anal; 
showed  that  all  but  10^  would  have  been  avoided  by  reaa 
able   care   on   the   part  of  the   men. 

In  England,  where  life  is  highly  valued,  the  railroads 
wooden  passenger  cars,  veritable  bandboxes.  The  rea: 
for  not  replacing  them  with  steel  is  frankly  given  as 
great  cost.  In  this  country  we  have  gone  far  ahead  of  K 
land  in  this  respect.  We  are  building  steel  cars  as 
as  practicable.  But  to  equip  all  our  companies  with  steel  c 
immediately  would  cost  $600,000,000  and  the  railroad 
panies  could    not   pay   the    bill. 

Suppose  "we  apply  the  principle  of  insuring  absolute  sa 
to    our   ordinary   daily   life.      We   hear    frequently    of   fami 
burned    to    death    in    their    homes.      Do    we    immediately    Orj 
all  landlords  to  build  houses  that  shall  be  fireproof 

There  remain  on  the  11.000  miles  of  line  comprising 
Pennsylvania  System,  13,027  crossings  at  grade.  To  elimine 
them  all  would  cost  upward  of  $600,000,000.  To  remove  il 
grade  crossings  in  the  United  States  would  cost  over  $5,01- 
000.000. 

It  is  desirable  to  remove  grade  crossings  as  rapidly  a 
possible.  The  Pennsylvania  System  has  spent  about  $1 
000,000  the  past  ten  years  in  improvements  involving  the  • 
moval  of  grade  crossings  but  the  continuance  of  the  |  - 
cess  will  of  necessity  be  slow,  and  if  people  will  only  "Sx 
look  and  listen"  as  they  come  to  a  railroad  grade  crossini,* 
large  part  of  this  awful  waste  of  human  blood  will  be  in- 
vented. 

The  Interstate  Commerce  Commission  and  others  have    • 
quently   urged  the    railroads  to   adopt  an  automatic   stop, 
automatic  stop  has   yet  appeared  which  will  give  proper 
vice;  but  assuming  the  invention  of  a  reliable  automatic  s 
would  its  use  be  desirable?     At  present  the  responsibility 
the  safety  of  a  train  is  concentrated  in  the  men  of  the  en 
crew,     whose    own     lives    are    at    stake.       An    automatic    ■ 
would    transfer    this    responsibility    to    the    man    who 
signals,    whose    life    is    not    at    stake.      England    has    had 
serious  accidents  of  late  from   man  failure  in  the  signal   to 
than   man   failure   in   the    engine   cab.      It   is   to   the    man    I 
we  must  look  in  the  final  analysis. 

These    same    principles    apply    to    the    safety    of    locoinotpi 
and   those   using    them,  a   subject  to  which   the   governmai 
giving  much   attention.     Our  own   companies   have   been 
polled   to  expend   over   $600,000    in    installing    self-cleaning 
pans — an    expense,    in    our    judgment,    absolutely    wasted. 
It    is    now     proposed    to    establish    an    arbitrary    allow 
stress    for    locomotive    boilers — a    factor    of    safety,    as 
called.     A    factor  of  safety   must   always   be   a    matti 
ment,    but    that    judgment    should    not    be    merely    an    idea  u 
should    be    a    result    of    the    best    practical    experience. 
The     experience     of     American     railroads     is     that 
boiler    shells,    out    of    68,000,     have    exploded    during     the     - 
two   years.      V,  I    II    is    now    proposed   to   impose    u    verj    hi 

blirdell      Of      expense       UpOll       lUlll'Oad      CHIN  |  111  II  i  I'M       to       mil 

boilers  still  mine  Immune  from  accident. 

On    the    Pennsylvania     Railroad    there    hasn't    been    a    bo 
shell    explosion    slnco    1SX0       Y.  i    if    the    new    plan    Is   put    '.' 
effect    we    must,   nl    considerable   expense,    decrease    the  all* 
aide  stress  on  boilers  In  about  ' locomotives, 

\\  o    ci I.v    go    bj    experience    In    sueli    matters 

economic    waste    I more    welghl    In    a    bridge    than   al'H 

mice  foi  Its  expected  burden  and  any  reasonable  Inoi 
,,i  weight  requires.  So  II  is  with  a  locomotive  Wn« 
needed     Is    careful     workmanship     In     the     bcglnnlni 

mnlnti  nam  •     n  nd    can  fill    handling.      It    Is    the    m 

must  look   i".  not   rules  and   mechanical   formulas. 

I.,  ,     ,,      ,i,i  lie-    on    i  In     in.,!,        Nnl    In    i  ules    in 

icH    will    wo    and    half    tin        ,i.i\     we    will    In    the    fidelity  ■' 
the  enthu   In   tli    net  vice  ol  c • -  ;  men, 
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V. 


Sewage  Disp©sal  f©s»  £3©w 
Y©2-k  Cifty 

of  the  latest  of  many  recent  plans  for  sewage  dis- 
at  New  York  City  is  reported  in  one  of  the  dailies 
-t  of  all,  "conveyance  in  tubs  [italics  ours]  to  Sandy 
A  bit  further  on  the  reader  finds  that  for  "tubs"' 
ould  read  "tubes,"  but  he  is  left  to  place  his  own 
iretation  upon  the  statement  that  the  tubes  would 
il  "at  a  depth  of  about  55  ft.  to  avoid  impending 
ation  [italics  again  ours].  Assuming  that  the 
"  of  sewage  are  successful  in  avoiding  "impending 
ation"  and  get  safely  to  Sandy  Hook  the  plan  of 
sal  proposed  is  "sand  filtration,"  which  would  con- 
t  [the  sewage]  into  pure  water  before  its  discharge 
he  ocean."  We  hardly  need  add  that  a  proposition 
nvert   the   sewage    of   5,000,000   people   into   "pure 

by  "sand  filtration"  is  only  in  degree  less  absurd 
\ey  it  to  Sandy  Hook  in  "tubs." 

^i  mm  aim  aft  aim  gf     ftlae    Aceiidl©im& 
Hazairdl  ©if  IEEec&ric  HI©tias© 

have  noted   from   time  to  time  some  of  the  more 
Kin  his  cases  of  accidental  death  from  touching  eom- 

ic-light  fixtures  where  the  low-voltage  (alter- 
g-eurrent)  circuit  had  become  connected  to  the  cor- 
nding  and  necessary  high-tension  supply  lines 
i'h  punctured  transformer  insulation  or  other  fault. 
<r  issue  of  Slay  0,  1913,  we  showed  the  gravity  of 
anger  and  called  attention  to  the  very  simple  and 
ive  means  of  protection  available  (connection  of 
circuits  to  earth),  and  advised   the  hearty  eooper- 

iter-works  officials,  both  public  and  private — 
es  give  the  only  sure  earth  connection. 
e  progress  made  in  this  safety  movement  has  not 
very  gratifying — if  we  interpret  aright  the  figures 
recent  committee  report  to  the  National  Electrii 
:  Association.  This  is  in  spite  of  mandatory  action 
■etrical  and  insurance  bodies  ami  at  least  one  state 
y  commission   (  Xew  Jersey).     The  committee  men- 

:1  obtained    data    t'r 575   electricitj  supplj    com 

*  (out  of  some  5000  such   in   the  country).     Only 
ere  known   In  be  grounding  their  secondary  circuits 

eludes  all  the  large  ulilitv  corporations  sup- 
Z  alternating  current.  Only  222  concerns  arc  al- 
I  to  ground  their  wires  on  water  pipes  (131  mu- 
ll  departments,    S3    private    companies    and    eight 

■   Dot    identified    gi\ such    permission).      Worse 

only  1 1".'  make  use  of  thai   permi  sion. 
the   interest    of   greater   safety    in    domestic   electric 

li    ha     liei  "i f   our   »  rentes)    utilit  ies, 

Miot  refrain  at  this  time  from  again  drawing  the  at- 
iii  of  municipal  officials  and  engineers  generally  to 
In    w  orl    and  to  the  uni\  ersal  ben 
f  securing  more  cooperation  between  the  water  workR 


and  electric-light  men.  All  can  he  assured  of  the  reality 
of  the  protection  offered  and  of  the  impossibility  of 
electrolytic  destruction  of  pipes  from  the  momentary  al- 
ternating currents  that  may  conic  upon  them. 

We  hope  the  time  may  hasten  when  such  reports  as 
mentioned  will  show  all  alternating-current  supply  com- 
panies so  grounding  their  lines  and  all  these  concerns 
using  water-pipe  connections.  Prima  facie  evidence  of 
criminal  negligence  is  exhibited  where  this  grounding 
can  be  done  but  is  not.  A  few  instances  of  severe  court 
punishment  would  go  a  long  way  to  hurry  the  better 
conditions. 


We  recommend  a  perusal  of  the  article  on  another  page 
of  this  issue,  describing  the  organization  and  work  of  the 
Connecticut  Highway  Department,  to  every  engineer  who 
is  the  head  of  an  engineering  organization.  It  will  prove 
of  almost  equal  interest  to  engineers  who  are  but  the 
lesser  parts  of  such  organizations.  The  article  gives 
clearly  and  succinctly  some  of  the  means  of  introducing 
the  human  element  into  a  public-works  organization. 

The  State  Highway  Commissioner  of  Connecticut, 
Charles  J.  Bennett,  a  civil  engineer  and  technical  grad- 
uate, has  publicly  stated  that  his  greatest  difficulty  with 
engineering  assistants  is  to  find  engineers  with  a  proper 
appreciation  of  the  business  elements  involved.  Why 
does  this  condition  exist  ?  Possibly  because  most  engi- 
neers are  outside  employees  (literally  and  figuratively 
both)  ami  are  seldom  taken  into  confidence  by  those  who 
manage  the  business  end. 

Mr.  Bennett  has  hit  upon  a  plan  of  making  his  assist- 
ant- his  partners  in  a  great  public  enterprise.  There  arc 
no  secrets  in  his  organization,  consequently  there  i- 
mutual  confidence.  His  assistants  are  kept  informed  on 
all  matters  relating  to  accounting  and  settlements  with 
contractors,  as  well  as  on  matters  pertaining  solely  to 
engineering. 

Another  admirable  point  is  the  Commissioner's  scheme 
of  Furnishing  the  division  engineers  with  copies  of  all 
such  of  bis  correspondence  as  relates  to  them  or  their 
work.  .  If  a  contractor  is  attempting  to  register  a  private 
knock  at  an  engineer,  or  is  attempting  to  pull  wires  over 
an  engineer's  head,  that  engineer  knows  that  he  will  have 
the  facts  first  baud;  he  is  not  left  to  surmise  ami  draw 
distorted  ami  erroneous  conclusions  from  his  suspicions. 
If  fault-finding  is  done,  ii  is  .lone  with  the  knowledge 
ami  consideration  that  the  fault  finder  i^  face  to  face 
with   the  one  of  whom   he  complains, 

Coder   BUch   an   organization,    it    is  e.i -\    to   believe   thai 

1     -I  fair  play  and  justii  e  and  mutual  Forbearance 

soon  governs  the  minor  subordinates  as  well  as  the  chief 
and   his   immediate  assistants.      Mutual   confidence   means 
nrit  ,/,  corps;  ami  esprit  de  rorps  in  n  publii    vorks  en- 
ins  organization  spells  -  th<  u  m  y. 
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Mtuiltn-pE©  aurad  O^eiflappiim^ 
liaspoctlnoims 

Municipal  and  state  inspections  of  one  kind  and  an- 
other are  essential  in  this  particular  stage  of  social  and 
governmental  evolution.  It  is  not  essential,  though  per- 
haps for  the  present  it  is  almost  inevitable,  that  the  num- 
ber of  inspecting  bodies  should  be  so  numerous  and  an- 
noying as  they  are.  Thus  Marcus  M.  Marks,  Borough 
President  of  Manhattan,  said  in  a  recent  address : 

I  find  that  in  New  York  City  at  least  seven  departments 
can  send  inspectors  to  a  citizen's  house  or  building.  These 
are:  (1)  The  Bureau  of  Buildings,  (2)  the  Fire  Preventii  n 
Bureau.  (3)  the  Fire  Department,  (4)  the  Health  Department, 
(5)  the  Tenement  House  Department,  (6)  the  Department  of 
Water  Supply,  Gas  and  Electricity,  and  (7)  the  License  Bureau. 
Add  to  this  the  State  Labor  inspection  and  we  have  a  total  of 
eight  legal  inspections  which  can  be  made.  In  addition  to 
this,  each  one  of  these  inspectors  has  the  right  to  lay  down 
rules  and  instructions  as  to  what  shall  or  must  be  done  to 
comply  with   the  law,  as  his  department  sees  it. 

The  New  York  Post,  of  May  25,  made  this  quotation 
a  text  for  an  editorial  on  "The  Over-Regulation  of  Build- 
ings." It  is  not  so  much  a  matter  of  over-regulation  at 
of  ton  numerous  regulating  bodies,  whose  functions  and 
activities  overlap.  This  appears  to  have  been  recognized 
by  Mi-.  Marks,  who  suggested  a  "joint  board  of  inspec- 
tion," in  place  of  many  boards  whose  demands  are  often 
in  conflict.  The  suggestion  is  worthy  of  consideration, 
and  as  regards  state  as  well  as  municipal  boards.  As  we 
have  previously  pointed  out,  there  is  now  considerable 
overlapping  of  jurisdiction  in  some  of  our  >tates.  To 
repeal  our  former  illustration:  Water-works  plants  in 
New  York  Stale  are  under  some  degree  of  control  by  the 
Department  of  Health,  the  Conservation  Commission 
and  tho  Public  Service  Commission.  Such  a  condition 
:,.  iln-  in  the  -hit.  ;,l  large  and,  as  Mr.  Marks  outlines,  in 
New  York  City,  is  not  only  a  source  of  needless  annoy- 
ance to  individuals  but  also  of  needless  expense  to  the 
Btate  and  tie    I 


Slfoadl   C©§&   or  Vaduae  off  Fwfeli€= 

UtnMtly    Setrvac©    Be  ftrh©  Basis 

off  Rs^es? 

\r  the  recenl  convention  of  'be  National  Electric  Light 

Association,   representing  the  larger  part  of  01 £  the 

greatest   utility   industries,  a   "Committee  on    Rate   Re- 

i."   which    ha-   been   Btudying   rate  questions   for   sev- 
eral  years,  brought    forward  a   proposal   that,   after   the 
overall    rate  of  a    utility  company   had   been    fixed    (as 
bl    return  "n   fair  value-')   the  -detailed  rates," 
hitter  called  the  "tariffs,"  should  !»•  arranged  bv   con- 

.      Of    the    Service    to    the    buyer    aiel     the 

teller.  Some  important  general  discussions  from  thi- 
n-port are  reprinted  elsewhere  in  this  issue;  thej  will  be 
found  interesting  a-  an  outline  of  the  elements  entering 
into  value  of  service,  though  they  will  nut  he  readily  ac> 
, .  pted  ■<  -  the  ne  making  tariffs  thus  desci  ibed 

|.y  the  ...line 

wii.  ■  turn  on  1  hi 

■  '...-Mi.  then  thi      it       to  a<  ni el 

hould  d     diluted 

the  total  o     li  >1      md  th  

i Ibli    b  I  i I    ■  n 

r  plant       I  can  beat  I it  ilm  i    bj 

id.    value                               i  ■  n 
Hon    tin  to  ii"    relatlvi    coata  of 
nt   w  hli 


user    would    have    to    pay    for    the    same    or    equivalent   seitt 
under  absolutely  fair  but  not  destructive  competition. 

Now  it  will  be  admitted  that  the  adjustment  el'  cal 
in    railroad    transportation    is    necessarily    dependent! 
many  things  besides  cost  of  service.  The  number  i 
nt  service  is  so  great  and  the  conditions  under  which 
vice  is  rendered  are  so  complex  that  no  other  statu- 
prevail.     But   when  we  go  to  other  utilities,  where  in 
plexity  obtains  to  no  such  degree,  the  proposition  of 
committee,  lli.it   value  of  service  is  the  measure  by  «■ 
commissions   and    managers   are   adjusting    (though   I 
nans     unconsciously)     and     should     adjust     rates,    hi 
strange  sound.      Our   impressions,   after   continual  m 
of  the   important  cases  that   have   arisen    in   these  m 
during  which  regulation  has  been  developing,  i-  that  I 
and  more  "cost-of-serviee"  is  taken  as  the  start 
even  in  the  adjustment    of  tariffs,  and   is  adhered     • 
far   as   possible;   although    when   the   data    for   this    - 
fall  short,  recourse  is  had  to  "value  of  service"  as  a  I 
sary   substitute   for  any   further  subdivision   needed, 
many  cases,  the  value  of  a  service  rises  or  falls  wit! 
true  cost  of  the  service  and   therefore  many   tariffs  . 
really   have   been   adjusted    between    classes  of  custi 
according  tu  cost  basis  respond  to  the  tests  of  value 
forth  by  the  committee  in  question. 

There  is.   first  of  all,  one  thought  to  be  consider. 
comparing   a    "value-of-service"    with    a    "cost-of-si 
basis,   and   this  explains  the  popularity  of  cost 
The  committee  defines  "value  of  service"  as  an  "an 
which  a  user  would  have  to  pay  for  the  same  or  eo'i 
lent  service  under  fair  hut  not  destructive  ion 
When  our  industrial    life  was   more   simple  and   Ci 
tit  ion  was  more  free,  the  selling  price  of  a  manufm 
product  and  the  production  cost  were  very  nearlv  pa 
v  ear  after  year.     When  virtual  monopoly  intervene!  I 
manifest  desire  of  the  people  was  to  continue, 
less,  the  condition  with  which  they  had  so  lonjj  bei 
miliar.      This   desire  to  regulate   monopolies  then    I 
tests   itself,   in  one  important   way,  by  attempts   to 
production  cost    and   sidling  price  still    parallel    tni 
arated  at  all  times  only  by  profits  no  larger  than  obt 
with  similar  risk  and  similar  attention  to  investmeiB 
other  lines  of  manufacturing  effort.     This  idea  ant 
utilities  as  at   present  constituted  and   is  the  ii 
of  the  general    treatment    popularly  desired    for   in 

listic  business.      Apparently  then,  there   is  a   I e  i 

of  a   national  demand   that  "cost   of  service"  as  a  bl 
rates  be  adhered  to  as  far  as  possible. 

Aside  from  that,  however,  "cost  of  -ervice"  is  a 
convenience    in    the   detailed    adjustment    of   utility 
end  exhibits  a  directness  and  tangibility  in  in 
1  i-ast    v\  ith   value  of  sen  ice   for  this   purpose.     The 

i    -  of  adjustment   as  carried  nut  h\    the  value  i 

vice   test-   is    necessarily   a    more   empirical    one     on| 
requires  better  judgment   and   greater  experici 

part    of   the   adjusters   situ  e    then'    -I    be   a 

definite   figures   for   i  liauge   in    value   from  oin 

; ther.  from  oiu    class   In  others,   from   this   In 

,   From  this  season  to  that. 

It  is  easier  to  approximate  reasonably  the  eo 
inji    tlii     or    thai    customer    in    ver\    manv    i  n 
(iiinntitativch    lix  \  nine  or    erv  ice  lo  each,  for  in  til 
incr   .a  e    Ihcrc   are    wholly    tangible   ami   definite  ill 

i  lart  off  with.     It  ren     I   juibrmcnl     I  ill] 

cdjustera  are  anchor    '  to  .1  considerable  cxtci  t. 
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ii  question  shows  how  tne  values  may  vary  in  gen- 
hut  it  is  evident  that  the  application  of  these  gen- 
irinciples  to  specific  cases  calls  for  a  high  degree 
ill,   a   complete   knowledge   of  local   industrial   and 
conditions   and,   with   these,   rare   good  judgment, 
form  a  combination  too  much  ro  expect  in  a  very 
number  of  cases.     Tf  it  be  a  state  commission  mak- 
hese  adjustments,   the   geographical    breadth   of   its 
may  prevent   the   desirable    intimate   knowledge  of 
matters  though  the  members  of  tne  commission  may 
kill  and  judgment.      Local   municipal  commissions 
no  more  successful  because  of  other  limitations, 
concede  that  corporation  officials  charged  with  the 
tment  of  rates  might,  after  a  long  study,  lie  willing 
fore  the  public  a  schedule  fixed  in  accordance 
t  heir  judgment  of  local  values  to  different  customers. 
|  in<  more  likely,  however,  that  from  the  start  they 
>    much    prefer    to   seek   public   approval    of   a 
ijule  built  up  primarily  upon   the   cost  books  of  the 
No  doubt  there  would  be  a  close  relation  in 
:    between    relative   costs    and    relative    values, 
I  the  latter  really  be  discovered.    However,  under  ex- 
i  ition,   the   officials   would    feel   that    they   stood   on 
rma  and   could  advance  something  stronger  than 
ii  justification  of  each  rate. 
-  illuminating  to  set  forth  very  briefly  a  procedure 
"cost-of-service"   method   to   show   its   immediate 
-  as  compared  with  the  broad  and  necessarily 
i."     instructions    which    would    have    to    be    issued    in 
alues  according  to  the  report  reprinted  else- 

1  iliminary  to  this,  however,  it  must  lie  remarked  that 
:iy  be  manifestly   unfair   to  make   a   utility   concern 
late  a  different  base  rate  for  each  customer.     More- 
Wnmon  public  knowledge  of  the  bases  for  prices 
ine  difficult  and  unreliable.     Public  confidence 
existence  of  an  equitable  rate  schedule  might  vau- 
lt would  seem  as  though  substantial  justice  would 
a  customer  received  a  rate  that  would  apply 
"average"    customer    in    a    class    having    similar 
ii — even  though  the  true  unit  cost  for  each  customer 
icwhal    from   nil    the  others,  depending  on  the 
demand,  on  his  times  of  sen  ice,  on  his  distance 
apply  center,  etc.     In  making  these  classes,  the 
lal  commercial  separations  often  suffice.     Class  sep- 
v  exist  through  sliding  scales  and   increasing 
Wants,  and  not  be  appreciated  by  the  customers.     In 
B'ction  with  such  classes,  or  distinct  from  them,  there 

ther   separation   according   to   time  of  sen 

|ve  to  peak-load  hours,  continuity  of  supply,  etc. 
appose  that  the  company  hooks  have  yielded  first  of 
tailed  figures  of  true  incomes,  expenses,  re- 
peak  loads  and  outputs.  The  various  cost  data 
'■  •■  grouped  for  convenient  u^r  under  '"fixed,"  "operat- 
'■  ind  "'  ustomei "  charges. 

flurrf  clinri/rs"  would  whollj  or  largely  be  allocated 
D'ling  to  participation  in  peak  load  demands,  except 
ledal  circumstances,  and  would  include:  (II  return 
(Teed  value;  (  .' )  rentals;  (3)  part  of  allowances  Foi 
■  :  (I)  taxes;  ( ."> )  insurance;  (Ii)  part  of  sal- 
Of  administrative  officers  and  clerks;  (7)  part  of 
I'll  office  expense;   (8)   part  of  engineering  offii 

i;  (!•)   part  of  profit  over  and  nboi miuon   iiderest 

«]n  on  agreed  value. 
pirating  charges'    would  be  distributed  according  to 


quantity  of  service  rendered,  and  would  include  (1)  ap- 
propriations to  reserve  against  lean  years,  etc.;  (2)  part 
of  annual  obsolescence  allowance;  (3)  part  of  salaries  of 
administrative  officers  and  clerks;  (4)  part  of  general  of- 
fice expenses;  (5)  part  of  engineering  department  ex- 
penses; (6)  operating  labor;  (7)  operating  supplies;  (8) 
cost  of  repairs;  (9)  depreciation-fund  appropriations; 
(10)  amortization  appropriation;  (11)  interest  on  work- 
ing funds;  (12)  cost  of  leaks  and  losses;  (13)  bad  ac- 
counts;  (14)   accident-liability  insurance  or  equivalent; 

(15)  appropriations    for    welfare   work,    charities,    etc.; 

(16)  advertising. 

"Customer  charges"  would  be  allocated  on  individual 
customers  and  would  comprise:  (1)  cost  of  meter  read- 
iieg;  (2)  cost  of  accounting,  billing  and  collecting  de- 
partments: (3)  a  small  part  of  the  salaries  of  adminis- 
trative officers  and  clerks;  (4)  a  small  part  of  general 
office  expenses.   . 

Many  will  not  wholly  agree  with  this  separation  of  ac- 
counts and  its  justification  in  detail  will  not  be  taken  up 
here,  as  it  is  not  exactly  pertinent  to  a  comparison  of  the 
vagueness  of  a  "value-of-service"  procedure  and  the  defi- 
niteness  of  one  following  "cost  of  service."  The  point 
is  that  this  or  some  modified  schedule  can  be  made  which 
the  tariff  adjuster  can  follow  easier  than  he  can  weigh 
values. 

The  total  cost  for  a  given  class  can  be  found  from 
the  company  accounts,  as  noted,  and  this,  divided  by  the 
output  to  the  class,  gives  the  average  price  on  unit  output 
for  the  class  or  the  tariff  for  members  therein.  It  will 
be  argued  that  some  of  the  expense  items  divided  into 
three  parts  can  be  so  distributed  only  with  arbitrary  as- 
sumption of  relative  cost.  It  will  be  claimed  that  there 
is  no  very  accurate  data  as  to  the  participation  of  individ- 
uals and  classes  in  peak  loads.  Admittedly  in  following 
a  cost-of-service  basis  as  closely  as  possible,  complete 
mathematical  accuracy  is  out  of  question ;  judgment  must 
still  be  used  and  the  division  of  items  must  be  influenced 
by  opinion. 

However,  the  debatable  items  would  not  form  probably 
more  than  25^5  of  the  total  under  each  part  of  the  basis 
for  any  class  rate.  Tf  the  estimates  were  50%  off  (that 
is  over  or  under  by  100%  of  the  undiscoverable  actual 
figure  of  the  moment)  then  the  discrepancy  in  rate  basis 
would  probably  not  be  more  than  10%  to  15%  for  any 
cue  of  I  be  three  parts.  Th"  departures  from  the  undis- 
coverable and  unstable  actual  cost  figure  may  be  plus 
or  minus,  and  the  probabilities  are  against  cumulative  ef- 
fect on  any  one  class  of  consumers.  Errors  of  judgment 
would  tend  to  balance  each  other;  variations  in  individual 
service  would  change  a  plus  to  a  minus  departure.  The 
variation  of  individual  requirements  from  their  class 
average  would  be  unstable  md  of  the  same  order  of  mag- 
nitude and  the  whole  cost-apportionment  process  has  li- 
cense to  he  only  as  accurate  as  the  fundamental  assump- 
tions. 

Indeed    that    hypothetical    thing  called    "real    cost"   may 

vary  with  the  point  of  view.    The  resuli  of  the  cost  ap 

porlionmont  under  the  three  beads  of  fixed,  operating  and 

customer  charges  is  that  one  or  a  U'\\  .  lasses  of  custo- 
mers in  some  utilities  may  carry  nearly  all  the  investment 
;es  since  they  may  cause  practically  all  the  peak 
load.  For  instance,  some  men  regard  the  entire  capacity 
of  an  electric  general ing  stal ion  as  reserved  to  ca 
the  lighting  and  railway    customers  af   Bome   pari 
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hour  and  season  while  the  other  hits  of  business  have  been 
worked  up  to  use  idle  plant.  Such,  customers  have  been 
secured  probably  only  through  having  to  bear  no  con- 
siderable share  of  the  investment  charges.  Yet  there 
in  an  element  of  equity  in  the  argument  that  if  the 
whole  peak-load  capacity  is  not  in  reserve  all  of  the  time 
(while  it  is  serving  the  off-hour  business  picked  up)  then 
it  is  not  quite  fair  to  charge  all  of  the  investment  on  the 
maximum-peak  customers  for  whom  complete  reserva- 
tion is  not  being  made  at  some  hours.  Here  lies  the  great 
utility  of  the  value-of-service  theory  in  deciding  how 
much  of  the  fixed  charges  can  be  borne  by  the  nonpeak 
consumers. 

It  is  a  plausible  argument  that  the  profits  to  be  made 
on  off-peak  customers  may  rightfully  be  "what  the  traf- 
fic will  bear"  rather  than  "fair  return  on  value  of  prop 
erty  required,"  since  this  fair  return  is  already  assessed 
on  others.  A  concern  which  has  worked' up  a  good  non- 
peak  business  may  be  justified   in  asking  approval  of  a 


net  earning  greater  than  the  "fair  return  on  fair  vale, 
;he  excess  coming  from  the  purely  cultivated  trade.    |). 
would  give  desired  stimulus  for  progress.     Vet  wise 
pany  policy  perhaps  would  dictate  throwing  some  o 
investment  charges  from  the  true  utility  customer  tl 
competitive  trade,  to  distribute  mure  widely  the  be 
of  improved  load  conditions. 

Simplicity  in  a  rate  schedule,  built  up  as  noted,] 
cost-of -service  basis,  depends  on  inherent  simplicH 
the  business.  If  the  customer's  characteristics  8r| 
alike,  then  but  one  class  and  one  form  are  necessarl 
the  charge.  Sometimes  several  classes  or  a  two-part* 
appears  more  advantageous;  with  gn  ater  complies 
comes  the  use  of  many  classes  or  three  factors  in  corji 
ing  each  customer's  bill.  Whatever  form  is  given  tk 
lesults  of  a  cost-of-service  tariff  adjustment,  those  re« 
sible  for  it  rest  easy  in  their  ability  to  display  tarjl 
fundamental  data,  to  demonstrate  operations  of  ai; 
curacy  consistent  with  that  of  the  data,  and  yet  toK 
proper  consideration  to  the  play  of  economic  values 


pun in n u;i i i ii ii i i i i i in n in:  'tiiiiiiiiii u ii iiiiiiiiii ii i mi n ii n in mini 


Ktters  to  4lh< 


iiiiiiiniiiiiiiniiiii van iiiiiiiiii niiiiiiiiiiiuii Mini in nm mini i ni in inn mi in mi Ill in Killlilllllllllllllliil iiininiinii nnniiiiimnniiinin linn iiiiiiiiii iniinumiiiiii I milium:::: 

<Osms=I<o>uas  Glh\&-ptte5P  flna  l©s=a< 


vSv/pti©!?  aim 

Sir — In  going  over  some  of  my  great-grandfather's 
papers  in  Maryland  a  short  time  ago,  I  found  one,  a  let- 
ter that  I  am  sure  will  interest  some  of  your  older  read- 
ers, and  will  satisfy  them  that  they  are  right  in  suspect- 
ing that  the  self-satisfied  constructor  of  the  present  day 


is  not  the   first  man  with  original  and  creative  idf 
The  letter  is  addressed  to : 
John  Stump,  Esq., 
within  Six  miles  of  Havre  de  Grace, 
Susquehanna.* 


•The    name    Susquehanna    seems    to    have    been    intend 
the    equivalent    of    Maryland. 


Eno  News 


t 


Ik    i      i  ,*  i  i  - 1 ;  • ip.    oi  Tim     Pope1    in   ion  i  on  \  Bridge   voboss  the  Hudson   Rived  in   isr 


June  is.  191 4 
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ge    would    pivot, 
;butment    of    less    weight    than    projecting    arm. 
I      B — Bar    or    beam-abutment    counterbalancing    arm. 
C — Arm   of   bridge. 

D—  Cap  plates  for  top  of  each  rib.  composed  of  secondary 
lieces  of  timber  spliced  and  tabled  together,  and  are  of 
I  uch   magnitude  as   extent   of  bridge   may   require. 

E — Horizontal     levers,     which     are     termed     longitudinal 
l  ■  dies. 

9 — Archivolt    (or    soffit)     rails,    which    are    placed    at    the 
mltom    edge    of    each    rib,    spliced    and    tabled    like    the    cap- 
at    D. 
G — Angular      levers      or      voussoirs.      perpendicular      logs 
framed    in    bents    or   pairs,    as    they    support    and    inclose    the 
longitudinal    levers    by    resting    in    each    other    as    their    end 
tusk,    cut    outof    solid    timber. 
II  —  Iron    chain    bands    to    fasten    angular    levers    together. 
T — End    grain    resting    plates    of    the    angular    levers,    on 
vhiih    the    chain    bands    are    fastened. 


K — Chain  plates  intended  for  screw  bolts,  that  may,  in 
some  cases  be  used  instead  of  the  above  chain  bands"  and 
keys,  or  where  the  said  chain  bands  do  not  suit,  such  as  for 
cap-plates    and    archivolt-rails. 

L — Screw  bolts  and  nuts,  chain  plates  and  bolts  that  pass 
through  angular  levers  may  be  taken  out  and  locust  trun- 
nels  inserted  in  their  place,  when  the  two  arms  of  the  bridge 
are    united    in    the    center. 

M — Rear  buttress  ties,  to  prevent  arm  lifting  off  buttress. 

N — Deck    beams. 

O — Carriage  drives  wheels  to  run  on  iron  skid  to  save 
deck. 

P — Carriage   fender. 

Q — Foot   paths. 

VVV — Stanchions    that   may    or    may    not   be   added. 

W — Archivolt    span    beams. 

X — Transom    braces. 

Z — Stone  obelisk  for  an  abutment,  in  the  interior  of 
which  are  sundry  timbers  and  bars  of  iron,  to  connect  and 
tie   the   whole   together. 


Fig.  2.     Details  of  Thos.  Pope's  "Plying  Pendant  Bridge,"  Reproduced  fbom  an  Old  Woodi  i  c 


The  letter  reads  as  follows : 

New   York,   July   24,   1S09. 

Sir — Some  time  since  I  read  an  advertisement  informing 
.hat  certain  persons  were  incorporated  for  the  purpose  of 
srecting  a  bridge  ;i<  :  o:  s  the  Susquehanna.  Since  that  period 
iiindry  persons  acquainted  with  that  circumstance  having 
jxamined  my  patent  invention  for  bridges  have  expressed 
themselves  fully  satisfied  that  my  kind  of  bridge  alone  was 
luitable  to  that  situation.  Commodore  Rogers.  Esq..  of  the 
United  States  Frigate  "Constitution,"  with  several  gentle- 
lien  of  the  first  celebrity  in  science,  having  examined  a 
rrand  model  of  a  bridge  on  my  plan,  with  a  single  arch  of 
1800  ft.  cord,  suitable  to  the  East  River,  New  York,  have 
iealred  that  I  inform  you  that  he  is  perfectly  satisfied  that 
It  Is  superior  in  every  sense  of  the  word  to  all  others  here- 
tofore known,  and  request  that  I  lose  no  time  In  writing  you 
on  the  subject.  Commodore  Rogers  proposing  this  day  to 
get  under  way  for  a  short  cruise,  prevents  his  letti 
company  lug  these  lines,  but  means  to  drop  you  a  line  as 
•oon   :is    lie    returns. 

Th.-    nature    of    my    invention    is    as    follows: 

First,  all  bridges  on  my  plan  are  built  with  ;i  single  arch 
of  any  altitude  required,  consequently  without  piers.  Sec- 
ondly, they  ire  built  without  center  or  support  of  any  Kind 
While  building;  therefore,  having  nothing  to  do  with  the 
river  belmv.  Thirdly,  they  are  of  greater  duration  than  other 
^■ges    ever    built     with  ithly.    when    they    come 

to  decay,  they  arc  more  easily  repaired  than  any  formation 
of  timber  ever  known.  Fifthly,  they  are  built  for  less  money 
In  p  nportlnn  than  any  other  bridge  already  executed 
Sixthly,   the    shape   of   my    bridge    is    sulll<  li  nl 

ects   of    wind    and    tempest,    which    In    exposed    situation* 
In   n    circumstance    of    no    small    Importance. 

The    principle    of    this    Invention    Is    founded    on    thi     com- 
b-vox.     The    simplicity    and    yet    security    of    which    has 
1  much   astonished   mathematicians  of   the   flrsl 
f  sir.  it   Is   the  wish  of  thi  oncorned    to 


bridge  which  shall  afford  them  a  good  speculation,  it  is  easy 
proved  that  none  can  equal  this  that  I  have  the  honor  to 
claim.  The  within  design  of  a  half  bridge  may  give  you  as 
an  outline  some  small  conception  of  the  appearand  and 
grandeur  an  arm  of  arch  on  my  patent  plan  affords:  besid  S 
the  security  against  ice  or  other  threatening  commodities. 
Will  feel  obliged  by  your  line  of  communication  at  the 
earliest  period  convenient  in  reply  to  the  above,  as  by  the 
encouragement  I  may  receive  from  parties  concerned.  I  in- 
tend waiting  upon  them  personally  to  examine  the  site. 
I   am    Sir 

Your   obedient    ,t    humble   servant. 
Thos.    Pope 
Architect   and    Landscape 
i  Sardener, 
30   Wall  Street   or   412   Greenwich   St. 

In  the  New  York  City  business  directory  of  thai  per- 
iod, I  found  thai  Pope  had  an  office  in  Wall  Street,  as  in- 
dicated in  his  letter  at  as  early  a  date  as  1807,  and  that 
lie  continued  there  until  L820.  He  changed  his  title, 
however,  once  or  twice  from  Architect  and  Landscape 
Gardner,  to  Architecl  and  Surveyor,  and  to  Architect 
and  Civil  Engineer. 

In  Wilson's  history  of  New  York,  referring  to  the 
Rrooklyn  bridge,  the  following  statemenl  is  made: 

It  should  be  noted  th.it  the  elder  Roebllng  had  suggested 
a  plan  for  an  Hast  River  bridge  as  earlj  as  1867  similar  In 
lines  to  the  one  finally  built,  and  thai  nearly  half  a  century 
before,  In  1811,  one  Thomas  Pope  an  architect,  proposed  to 
build  between  the  two  cities,  what  he  called  a  flying  pendant 
lev.r  bridge  with  single  span   ol    1800  ft.  etc 

This  is  evidently  the  design  thai  Pope  had  in  mind 
v  hen  he  wrote  Stump  in  1809,  and  which  was  aol  recom- 
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mended  to  New  York  and  Brooklyn  until  two  years 
later.  It  was  in  brief  a  timber  arch  bridge.  |  The  ac- 
companying illustrations  are  from  the  Report  of  the  New 
York  City  Bridge  Department,  1912,  and  are  reproduced 
from  a  book  written  by  Pope  in  1811  entitled  ''Bridge 
Architecture." — Ed.] 

The  Susquehanna  River  at  Havre  de  Grace,  the  head 
of  the  ( Chesapeake  Ray,  was  not  bridged  until  during  th^ 
Civil  War,  when  a  single-track  wood  bridge  was  built, 
which  later  was  replaced  on  the  .same  piers  by  an  iron 
superstructure.  A  few  years  since  this  was  converted 
into  a  highway  bridge,  the  Pennsylvania  railroad  having 
biiilt  a  new  double-track  steel  bridge  within  a  few  rods  of 
the  original  structure. 

C.  Neilson. 

676  Riverside  Drive,  New  York  City.  Apr.  6,  1!)14. 

[The  lull  title  of  Pope's  curious  book  is  "A  Treatise  on 
Bridge  Architecture  in  which  the  Superior  Advantages 
of  the  Flying  Pendant  Lever  Bridge  Are  Fully  Proved, 
with  an  historical  account  and  description  of  different 
bridges  erected  in  various  parts  of  the  world  from  an 
early  period  down  to  the  present  time. 
Exulting  science  now   disdains 

The  ties  of  custom's   proud   controul, 
And  breaks  the  rude  and  barbarous  chains 
That  fetter'd  down  the  free-born  soul." 
Tin'  book  winds  up  with  more  original  poetry,  about 
six    pages,    desciptive    of    the    proposed    bridge    and   the 
wonders  it  is  to  accomplish.     The  following  couplet  is 
1\  pica! : 

"Delineate  the  plan  by  simple  rules 
That  those  who  can't  believe  may  prove  they're  fools." 
The  explanations  of  the  illustrations  are  taken  from 
ti  is  book. — Ed.] 


TiHlbtia&es   ft©    &h±<s  ILs^e 
Molbl® 


Sir — In  the  proposal  t<>  do  honor  to  Alfred  Noble,  pel- 
oid me  to  add  my  tribute  to  those  of  Messrs.  Cooper  and 
Duryea.  My  personal  relations  with  Mr.  Noble  were  not 
-o  close  nor  of  such  long  standing  as  those  of  Mr.  Dur- 
yea  ;  but  from  a  differenl  point  of  view  I  can  warmly  en- 
dorse  the  praise  which  has  been  given. 

From  my  firsi  work  in  1881  till  the  present  day,  Mr. 
Noble  has  been  an  ideal.  His  picture  hangs  above  my 
desk.  Mi-  name  i-  revered  in  my  home  and  my  friends 
been  hi-  friends. 

At  first  my  knowledge  of  ibis  great  man  came  to  me. 

filtering   through   the  gossip  of   multitudes  of  workmen 

and   ei  Sandhogs    and    bridgemen,    everywhere 

Alfred  Noble  and  the  customary  way  id'  sizing  me 

up  was,  "Do  you   know   Mr.   Noble?"     Thai    I   did   not, 

rj   a    leal    misforl and    when    in    1897,   I ppor- 

iiinitv  came  to  "oil,  under  In-  directi ny  satisfaction 

preme. 

Today  when  en  imistii   al i  the  pro- 

,  I  m  onder  n  here  el  e  I  could  have  mei  M  r.  Noble, 
a  piration  and  Bupporl   which 
i  ibeam    from  hi    pn  ence. 

Mr.  Duryea    peakf  with  authority.    The  workmen  be- 
liim  to  be  the  apple  oi  Mr.  \oble'-  eye.     Bui  in 

whah   ei  may  honor  hi    me ■    hi  i  ai 

i  <;  '■"•    mo  I   in rd  with   hi    own  modest 


life,  is  the  stimulation  given  by  his  example  for  the  high- 
est standards  of  life  and  work.  He  has  glorified  our  pro 
lVssion. 

Albekt  .1.11  I  MLS. 
Cleveland,  Ohio,  dune  2,  1914. 

Sir — In  reading  the  intensely  interesting  article  bv 
T.  H.  Vaughn  in  your  issue  of  May  1  I.  on  the  laying  of 
an  8-in.  wrought-iron  pipe  for  submarine  purposes,  it  oc- 
curred to  me  that  if  the  end  of  his  cable  had  led  through 
a  block  or  sheave  planted  out  ahead  of  his  "heavy  guides" 
that  the  pull  would  have  been  direct  no  matter  which 
way  the  wind  or  tide  was  setting  his  tug ;  and  much  fric- 
tion would  have  been  prevented.  In  fact,  no  guide  posts! 
or  rollers  would  have  been  required. 

Another  thing  that  I  have  had  to  contend  with  in  lay- 
ing pipe  across  streams  is  the  fact  that  the  pipe  bends 
and  breaks  at  the  joints;  sometimes  in  lowering  to  the 
bottom,  and  at  other  times  they  break  after  it  reaches 
the  bottom,  on  account  of  the  different  grades  upon 
which  the  pipe  has  to  rest. 

To  overcome  these  breaks  at  the  joint  I  use  pipe  2  in. 
larger  in  diameter  than  the  pipe  I  am  laying,  cut  into 
lengths  from  1  to  5  ft.  These  pieces  I  slip  over  the  joints 
and  drive  wooden  plugs  into  the  ends  to  keep  them  in 
place ;  and  I  have  no  more  trouble  with  bending  or  break- 
ing at  the  joints. 

.T.  H.  Crugeh. 

126  Washington  St.,  Cape  May  City,  N.  J.. 
May  18,  1914. 

[As  the  method  used  to  haul  out  the  pipeline  was 
attach  the  cable  to  the  outer  end  of  the  pipe,  the  block 
or  sheave  proposed  by  Mr.  Cruger  must  either  have  been 
placed  some  5000  ft.  from  shore  or  else  moved  continu- 
ally.—Ed.] 


our    attention    has    been    called    to    a    typographical    error 
in    the   article   on    "Special  Cases  of   Fixed    End   Beams"    in    the 

issi f   May    28.    mil,   p.    119(1.      The  final  formula, 

w  (1  —  a)3  (2  1  +   3  a) 

nil    =   

1-' 

s] Id     have    had    a    60    in     the    denominator,      and      thei 

Should    have    read, 

w  (1  —  a)«  (2  1    -    3  a) 


as   is  apparent    Co  anyone   who   performed    the   Integration. 

Chemical  Power  Trnimmlnsloii  was  described  by  0,  P 
Roeher,  President  of  the  Vmerlcan  Chemical  Society,  In  an 
address    before    thai    Society    on    April    IB.      Mr.    Roeber   says 

that    by    the    pi sses    of    electro-chemistry    it    becomes    po 

Bible  to  stoic,  as  chemical  energy  the  power  of  a  waterfall 
too  remote  from  in.hisiii.il  centers  to  profitably  transmit 
Its   powei    bj    electricity,      I'.y   using    the   power   of  the   water 

fall     to     manufacture    calcium    carbide    or     for     the     llxali 

al spheric     nitrogen     oi     the     production    of    aluminum,     thl 

energy  produced  by  the  power  is  put  In  such  compact  and 
portable  form  thai  ii  can  !"■  carried  to  where  It  can  bt 
Old    al     a     profit,     Mi.     Riebei     says: 

"Why    was    fixation    of    atmospheric    nitrogen    a    fallui 
na     Palls    and     why     Is     it     a     success     in     Norway?       Mol 
primarily     on     nccounl     or     the     process,     because     the     Itrad- 
l,-.    Lovcjoy     pice,--.,    worked    with    about     the    same     techni- 
cal    efficiency    as    the     Rlrkoland   Eydc    process,     though     thl 

: aratus    •■ lerably    more   complicated.      No,    thi 

olalve    element    which    caused    failure    at    Nlngara     Kail 
success    In    Norway    is    the   cost    of   electric    power,    which    is 
three  to  Ave  times  lower   In    Norwa>    than    at    Niagara    Kails." 
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Trairas^eirs©    Fissures    §>.§    tlhe 

Cauase  ©f  IR&ill  Firactl^iipes  s 

Report  ©ffii   Accndleiat  at 

Westerfys  R.  I. 

!  On  Out.  25,  1913,  a  passenger  train  of  the  New  York, 
ew  Haven  &  Hartford  R.It.  was  derailed  near  Westerly, 
.  I.  (as  noted  in  Enuineehing  News,  Oct.  30,  p.  891;. 
report  on  the  cause  has  recently  been  made  by  II.  W. 
elnap.  Chief  Inspector  of  Safety  Appliances,  Interstate 
omnierce  Commission,  and  J.  E.  Howard,  Engineer- 
'sysieist.  From  Mr.  Belnap's  report,  it  appears  that 
le  derailed  train  comprised  three  Pullmans  (steel  under- 
times), one  smoker  and  three  coaches  (wooden  construe- 
on)  besides  the  locomotive.  The  speed  at  the  time  of 
ccident  was  estimated  to  have  been  between  30  and  35 
liles  per  hour.     The  report  continues: 

Neither  the  engine  nor  the  tender  were  derailed.     With  the 

xception   of   one   "wheel   on   the    north   rail,   all   of   the   wheels 

nder  the  first  Pullman  car  were  derailed,  while  all  the  other 

rs    in    the    train    were    derailed    and    came    to    rest    on    the 

>uth  side  of  the   track,   some   of  them   extending  partly  over 

embankment. 

The  train  broke  in  two  between  the  second  and  third  cars, 

te    four    rear    cars    being    separated    from    the    forward    por- 

<m    of   the    train   a    distance    of   about   150    ft. 

This  part  of  the  New  York,  New  Haven  &  Hartford  R.R.  is 

double-track    line,    and    trains   are    operated    under    the    con- 

rolled-manual    block-signal    system.      Approaching    the    point 

f  derailment   from   the  west  there  are   about   2000   ft.   of  tan- 

ent.  all   on  a  descending  grade   of  about    V£^r-      The   track   is 

>id  with   100-lb.   steel   rails,    33    ft.   in   length,   single   spiked   to 

8  it  19  untreated  chestnut,   oak,   and   pine   ties,   no  tie-plates 

used  on  straight   track.     At  the  point  of  derailment  the 

rack  is  on  a  12-ft.  fill,   chiefly  composed  of  gravel.     The  bal- 

\st   is  of  gravel   varying   from    12    to   16    in.   depth.      Examina- 

ion  showed  this  track  to  be  in  good  condition.     It  was  rain- 

ng  at  the  time  of  the  derailment. 

Examination  of  the  equipment  of  the  derailed  train  showed 
othing  which   in   any  way  could   have  contributed  to  the  de- 
vilment.      Examination    of    the    track    showed    that    the    first 
indication   of  anything  wrong  was  a  broken   rail  on   the  south 
I  ide    of    the    track.      West    of    this    broken    rail    there    were    no 
narks  of  any   kind   upon   the   rails   or   ties,   while   east   of   the 
ame    the    ties    had    been    cut    and    broken    by    derailed    wheels, 
he  track  being  torn  up  for  a  distance  of  about  600   ft.     East 
if  the  Initial  point  of  derailment    the   north  rail  was  torn  out 
gnment    for    a    distance    of    about    12    rail    lengths,    while 
•  •ssive  rails  on  the  south  side  were  also  torn  up.     Four 
e    rails    on    the    south    side    were    separated    from    each 
i  he   bolts  at    tlie   rail   joints   having  been  sheared   off. 

Mr.  Howard's  report  shows  that  the  broken  rail  caus- 

ii    aci  ident  was  (if  openhearth  steel,  100-lb.  section, 

by  the   Bethlehem  Steel   Co..  in  April,  1910.     The 

i    was   (>    in.,    head   width    2%   in.,   base   width   51£ 

eb  thickness  %  in..  length  ..:!  ft.,  moment  of  inertia 

7.18.     The   head   had   retained   its  shape  and   there  was 

little  evidence  of  wear.     It  fractured  in  three  places,  at 

1  ft.  10  in.,   1  ft.  Hi  in.  ami  f,  ft.  7  in.  from  the  leaving 

I.      Two   fractures   showed    transverse   fissures.      Subse- 

to  Hie  derailment  an  additional  fracture  was  made 

moving  the  rail   and   ibis  disclosed   a   transverse  fis- 

Two  more  such   lissures  were  disclosed   in  dropping 

lil  through  some  <!  ft.     I'arts  of  the  rails  were  tested 

■I   the    I'.   S.    Bureau   of  Standards,    in    the    Washington 

Navy  Yard,  al   the  laboratory  of  the  railroad  and  al   th< 

vork-  of  the  steel    company.      Metallogiaphic   examina- 

ns  made   K\    W'iil    Tassin.      Mr.    Howard's   conclu- 

.ere  llnis  stated  : 

In  i  oncluslon   II   appears: 

Tie, i    n,.,   ,le, ailment    ,,r    train    Mu     26    was    due    to   a    broken 

Hi-    kiiI    i 1    under   ibis   train    bj    reason    of    the 

nl    its,     i ii  II      he  el.   one   of   v.  hlch    was 


AMERICAN    RAILWAY    ACCIDENTS    DUE    TO    BROKEN- 
RAILS 


Number  of 

Year  accidents       Ki 

1902 78 

1903 150                   1 

1904 176 

1905 201 

1906 220 

1907 308                   1 

190S 238                   1 

1909 196 

1910 243                   5 

1911 249                   1 

1912 363                     £ 

1913 340                     1 

Total 2.762                 17 


Damage 

including 

cost  of 

clearing 

Injured 

wreckage 

207 

$128,769 

204 

166,140 

139 

157, 6S2 

465 

257  519 

635 

254.862 

699 

2S4.675 

433 

296,327 

49S 

191,842 

369 

293  899 

463 

292,749 

1,065 

511.77s 

827 

401.551 

6.004 


$3,237,793 


located  6  ft.  7  in.  from  the  leaving  end  and  is  believed  to  have 
been   the   place   of   initial   fracture. 

That  five  transverse  fissures  were  found  in  the  rail  ranging 
in  diameter  from    %    in.   to   1%    in. 

That  fissures  of  lesser  extent  were  present  in  both  this 
rail  and  a  companion  rail  of  the  same  heat,  each  of  which  had 
had  the  same   term   of  service    in   the   track. 

That  the  metal  in  the  heads  of  these  rails  was  in  a  weak- 
ened state  in  certain  affected  zones,  the  affected  zones  being 
located  near  the  center  of  the  head  and  toward  the  gage  side. 

That  the  weakened  and  structurally  impaired  metal  shown 
in  the  tensile  tests  was  confirmed  by  the  metallographic  ex- 
amination. • 

That  the  steel  in  other  parts  of  the  rail  was  structurally 
sound  and  possessed  of  normal  strength. 

That  no  slag  inclusions  were  associated  with  the  trans- 
verse fissures  nor  with  the   microfissures. 

Mr.  Belnap  appends  the  accompanying  table  of  de- 
railments caused  by  broken  rails  since  July  1,  1901,  to 
emphasize  the  importance  which  now  attaches  to  safe 
rails. 


Drilling  lor  Potash  Deposits  will  be  continued  by  the 
U.  S.  Geological  Survey  during  the  summer  of  1914.  Previous 
similar  explorations  have  been  noted  in  "Engineering  News," 
Jan.  25  and  Apr.  25,  1912,  pp.  140  and  S06,  Apr.  24,  1913,  p. 
829.  Among  other  plans  for  the  potash  search  for  this  year, 
the  Survey  expects  to  sink  one  or  more*  deep  wells  in  the 
Black  Rock  Desert,  Nevada.  Besides  the  deep  well  bored  by 
the  Geological  Survey  in  the  Carson  Desert,  several  deep 
wells  have  been  drilled  by  private  interests  during  the  last 
year,  including  some  rather  extensive  work  in  Railroad  Val- 
ley, Nevada,  and  several  borings,  some  of  which  are  a  thou- 
sand feet  deep,  in  Death  Valley  and  Penamint  Valley.  Cali- 
fornia. Besides  these  a  considerable  amount  of  shallow  drill- 
ing has  also  been  done.  Of  all  the  localities  explored  the  de- 
posit at  Searles  Lake,  California,  seems  to  afford  the  most 
immediate    promise    of    potash    developments 

The  site  proposed  for  further  work  by  the  Geological  Sur- 
vey  lies  in  the  "sink"  or  low  part  of  the  Black  Rock  Desert, 
which  was  one  of  the  principal  arms  of  the  prehistoric  Lake 
Lahontan.  The  lakes  that  occupied  these  desert  valleys  were 
the  recipients  of  all  the  natural  salts  contained  in  their  tribu- 
tary drainage  waters.  In  certain  of  these  basins,  as  Great 
Salt  Lake,  Owens  Lake  and  Searles  Lake,  are  known  to  have 
been  concentrated  immense  bodies  of  saline  and  alkaline  salts 
by  this  process  of  evaporation.  In  other  basins,  however. 
where  the  water  bodies  have  since  dried  up,  tie-  silts  have 
also  disappeared  and  it  is  presumed  that  they  must  be  buried 
under  the  surface  of  the  desert  deposits.  The  rust  test  made 
in  the  Carson  Desert  was  inconclusive  so  far  as  the  discovery 
of  any  salt  deposits  is  concerned.  The  site  selected  seems  to 
have   been    situated    too    far    from    the    center   of    the    basin    and 

■  uily  alluvial  or  river  delta  deposits  were  encountered  in  the 
drilling:.  As  the  centra]  part  of  the  Carson  Desert,  or  so 
tailed  sink,  Is  a  site  difficult  of  access  for  drilling  operations. 
being   nearly   always   covered    with    water  and   a    ail   of     .,n 

deep    mud,    it    seem-.-    best  I     site    for    a     further    test 

:.l     -,.1110     plaee     whore     the     centra]     put     of    the     main     sink     is 

more   accessible.     Such  is   to   be  afforded    in   the 

Black   Rock   Desert,     it    is   the  center  or  low   part   of  an   Itn- 

arra    or    portion    of    the    former    Lake    Lahontan.      its 

present    surface    is    a    bare.    Hat    mud    playa.    Occasionally    sob- 
merged    with    water    a--    a    resull    of   Btorms,    hut    during    the 
nerally   dry   ami    hard      it    constitutes   one 
of   the   largest    of   tl  itration    areas   and    in    this   re- 

■     \ciy  fairly  comparable  with  the  Carson  sink. 
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EP©wes*  Tir^tmssffiiagsacDia 
By  Feank  G.  Allen* 

The  Virginian  Power  Co.  has  built  a  20,600-kw. 
steam-turbine  generating  station  to  serve  the  coal  opera- 
tions of  the  Kanawha  and  New  River  Districts  within  a 
radius  of  50  miles  of  Charleston.  W.  Va.  This  plant  has 
features  which  make  it  of  unusual  interest.  These  are 
brieflv  noted  below. 


Lightning  Arresters 
TW*¥7* 

!  k 


I'm.  i.     General  Layout  of  Cabin  Ckeek  Steam 
Station;  Virginian  Poweh  Co. 

Commercial  Load — The  market  consists  entirely  in 
supplying  power  for  coal-mining  operations.  These  are 
in  dril'i  and  -haft  mines  where  electricity  is  or  will  be 
used  for  cutting,  haulage,  hoisting,  rentilating,  pump- 
ing, etc.  Operations  are  on  a  34-hr.  basis  and  a  sta- 
tion load  factor  of  359?    is  expected. 

Propebtt— The  company  owns  eleven  acres  of  land 

on   Hi"  west   bank  of  the  Greal    Kanawha    River  at  Cabin 

(  reek  Junction,  W.  Va.,  15  miles  from  Charleston  on  the 
„,;,,,,  |ine  of  the  Chi  api  a)  e  &   Ohio  Ry.    This  Location 

affords  abundanl   water  of  g I  quality  for  boilers  and 

,  ondensei  s,  «  hile  being  anusuallj  ai  1 1   sible  Eor  the  de 
I  in  cai  load  bits  from  the  Cabin  Creek  Dis- 

iM.  ni   of  a  switching  charge.     Tl lal 

ii  , , <   will   be  thai   of  the   region — run-of-mine  slack  as 
shipped. 

Building     The  two  boiler  houses  and  turbine  house 
ide  omitted,  leai  ing  an 
open  court.     Th<  ailed  for  two  boiler  hou  e    in 

order    Mi    to    permil    of   Bhorl    pipe    runs   to   the    tur- 
tructuTC  d(   ign     more   Bym- 
i,„  1 1 1,  ,,i  and  i"  balance  the  boiler  hou  e    better  h  ith  the 
room  needed  for  fcurbii  more  lighl   and 

:|II  on  .ill  sides :  M  )  to  mal  e    hoi  i  and  unit  ized  boiler 


feed  and   blowoff  lines  and  to  facilitate  central    In 
and  mimping  to  all  boiler  units;  (5)  ability  to  make  the 
second  installation  without  any  interference  with  opera- 
tion. 

The  foundation  and  base  courses  are  of  concrete;  the! 
superstructure  is  a  self-supporting  steel  skeleton  incased 
with  brick  walls  which  are  pilastered  at  the  columns.  Wall 
areas  are  broken  by  large  windows.  The  frames  and  sash 
are  of  steel  construction.  Sills  and  trim  are  of  whit. 
Georgia  marble.  Plainness  of  the  walls  is  relieved  by  a 
deep  brick  cornice  with  parapet  and  concrete  coping 
above. 

The  entire  main  and  monitor  roofs  are  concrete  slabs 
reinforced  with  ribbed  metal,  covered  with  four-ply  hi 
tuminous  roofing  felt  laid  in  the  usual  way,  flashed  am 
eounterflashed  at  the  parapets.  Bolted  slag  is  spread  oi 
tcp  to  prevent  flowing  of  the  compound. 

All  the  buildings  have  a  ground  floor  at  grade  and  . 
main  operating  floor  at  14-ft.  elevation  above.  This  con- 
struction eliminates  dark  basements  and  affords  natura 
light  and  air  to  all  parts  of  the  plant. 

The  floor  systems  are  steel  frames  carrying  reinforced 
concrete  slabs — all  designed  for  a  gross  loading  of  400  Hi 
per  sq.ft.     An  "anti-dust"  floor  finish  is  used. 

The  present  structures  are  ample  in  size  to  double  lln 
generating  capacity  of  the  first  installation,  includinj 
main  generating  units,  boilers,  stacks  and   auxiliaries. 

A  lean-to  opens  off  from  the  machine  room.  This  ha 
a  ground  ami  a  first  floor.  On  the  latter  is  the  statiot 
control  benchboard,  a  vestibule  entrance  for  the  pour 
station,  a  chart  room  and  a  chief  engineer's  office.  BeloT 
are  the  storage  battery,  power  and  lighting  transforms 
and  toilet  rooms.  Separate  lavatories  have  been  provide, 
for  the  turbine-room  and  boiler-house  forces.  Both  havi 
porcelain  plumbing  and  are  finished  with  white  Carrar: 
glass  (seconds,  which  can  be  purchased  cheaply,  prove  I 
be  excellent  for  such  industrial  services). 

Boiler  Plant — The  boiler  plant  is  laid  out  in  tw< 
parts  and  each  is  separately  housed.  The  lirst  installs 
t  on  provides  for  the  full  equipment  of  one  boiler  house- 
six  batteries  of  vertical  water-tube  high-pressure  boilei 
with  superheater-.     Each  battery  consists  of  two  600-hp 

j<—  -  i6L4~—>\^\<"  10'  ■>\5110^<-9L9r^-—I&'-f!-- 
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boilers  or  7200  lip.   for  the   installal Each  boiler 

equipped    with   automatic    heavy  duh    stokers    in    DuA  h 
oven    etting. 

The  boiler  house  is  divided   into  Iwo   units     each  inn 

consisting  of  three  batteries  of  boilers  I  stokers  serve 

b3   .,,,    independent     lack  of    I  I    ft.    I    in.   inside  di.nnen 
.  i   Hi,'  top  by  2C.2  II.  high  ;  lhe-e  are  of  sled  plate,  brii 

I, |   for   the  entire   height.      Natural   draft    nloi 

lied   on.      Willi    the   urn nieiil    noted,   the   boilers  |n< 

■,,i  ,  |     ,.,,,  be  forced   to   -'<»*»'  /    rated  capacity   for  pen' 
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gd  Further  limitation  of 
boiler  installation  is  not 
ranted,  as  it  may  be  in 
e  congested  (.enters  and 
re  more  pronounced  peaks 
3  to   be   carried    for   short 
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ach  boiler  house  is  equip- 
with  structural-steel,  con- 
e-lined, elevated  coal  bunk- 
occupying  the  middle  bay 
boiler  house.  Their  ca- 
ll ty  is    12    tons    per    lineal 

he      boiler-house      ground 
i-   is    arranged    with   corn- 
ions  ash  bunkers  under  the 
|Jers  with  tracks  in  front  of 
tf   bunkers.     Ashes    can    be 
at  into  one-ton  cars  an 
d   into   an   ash   bunker 
af  n  outside  track  hopper. 
oai.-Haxdi.ixg     Plaxt — 
fuel-storage    plant    con- 
.i  ■  (besides  the  boiler  bunk- 
of    a    structural-s  t  e  e  1 
•r  containing   coal-receivin 


Fig.  3.     Sectios  thkough  One  Boilek  House 


hoppers,    crushers    and 

|  hinery  to  work  with  double  skip   hoists.     The   same 

t  handles  outgoing  ashes  from  the  plant,  there  being 

sdirate  ash  hoppers.     All  these  bins  are  concrete  lined. 

first  a  track  hopper  for  incoming  coal  and  this 

a  capacity  for  one  full  carload  of  50  tons.  The  skips 

be  loaded  by  gravity  from  this.     The  tower  will  also 

e  an  operating  platform  at   the  proper  elevation  for 

|  travel  of  the  cable  ears,  which  will  deliver  the  crushed 

from   the  coaling  tower  to  the  overhead  boiler-room 

is  well  as  to  the  coal-storage  pile. 

iximum  capacity  for  hoisting,  crushing  and  con- 

imp  coal   will  be  150  tons  pel'  hour.     The  ashes 

ie  from  tin'   boiler-room  ground    floor  in  one-ton   ears 

are  dumped  into  a  track  bunker  from  which  the  coal 

-  are  filled  to  lift  the  refuse  to  standard  railway  cars 

ch  are  hauled  over  the  same  tracks  on  which  coal   is 

lived. 

his  method  of  coal  handling  in  connection  with  steam 

a?   adopted   after  an  exhaustive  study  of  such 

lities  made  by  the    Engineer  of  the   Virginian  eom- 

y  some  years  ago  in  connection  with  another  steam  de- 

ipment  at  Young-town,  Ohio.     The  scheme  is  a  modi- 

iliat  perfected  by  the  steel  companies  in  hand- 

'  materials   for  blast    furnaces.     The   installation   cost 

but    the    operation    cosl    is    small,   due    to    low 

nee. 

(RNKii.vi'oi;  Units.  Etc.  -The  lirst  installation  con- 
•  of  Iwo  |i>.:)00-kv.-a.  Parsons-type  -team  turbine 
tsench  equipped  with  a  90  kw.  direct  connected  excit- 

H'l  .mi   independent    I ,c   Mane  condenser.     The  latter 

supported    1 1 I  ho   underside  of  tin-  turbines,  clear 

Tic    pumps  of  each  arc  dire  I  connected  and 
11  tip.   re-entry  -team   turbine. 
'lie  plant    '     de  cue I    i,i  operate   at    I  so   |h.   >rage,   50 
Brhi  at     :'-:  in.   vacuum.      Intake  and  discharge  of  eon- 

itei    aiv   through   tunnel     beneath   the  turl ■ 

in  Boor. 


This  station  can  be  operated  on  the  unit  plan — a  unit 
consisting  of  one  prime  mover  with  its  boilers,  and  a 
generator  with  its  step-up  transformers  and  feeders.  Va- 
rious interconnections  are  possible,  however. 

The  main  generators  furnish  three-phase  current  at 
fii'  cycles  6600  volts  and  for  a  speed  of  1800  r.p.m. 

In  addition  to  the  exciters  direct  connected  to  the  main 
units,  a  100-kw.  turbine-driven  direct-connected  exciter 
is  provided  for  emergency.  When  the  final  two  main 
units  are  put  in  they  will  not  have  the  direct-connected 
exciters  as  there  is  sufficient  direct-current  capacity  in 
the  three  present  exciters. 

To  supply  the  condenser  tunnel,  there  are  two  24-in. 
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Fig.  5.     Steelwork  foi:  Switching  Station 


and  one   18-in.  turbine  pumps:  their  capacities  are  for 
17,000  and  8500  gal.  per  min.;  the  24-in.  turbine  pumps 
are     driven     by     320-hp.     induction     motors     and     the 
smaller    one    by    a    165-hp.    steam    turbine.     Two    1000- 
gal.  6-in.  centrifugals  serve  the  house  lines  and  elevate 
to  a  50,000-gal.  storage  tank,  directly  or  through  pres- 
sure filters,  for  boiler  feed,  transformer  cooling,  general 
One  of  these   is  driven  by  a   75-hp.   induction 
motor  and  the  other  by  a  65-hp.  reentry  steam  turbine. 
There  are  two  open   feed-water  heaters  and  purifiers, 
each  capable  of  supplying  10,000  hp.  of  boilers.    As  feed 
pumps,    two    4 f »( )--_:; 1 1 .    200-lb.    centrifugals    serve,    each 
by  a  9&-hp.  turbine. 
Switching — The  control  of  the  station  and  outgoing 
is  centered   in  the  switchboard  room  of  the  lean-to. 
The  low-tension  apparatus  is  on  the  ground  floor  but  the 
rjsiorj  equipment  is  all  out  of  doors.      Both  low- 


and  high-tension  apparatus  is  remote  controlled.  All 
usual  switches,  busses,  etc.,  are  seen  for  complete  hi 
ling. 

There  are  seven  2750-kv.-a.  oil-insulated  water-eo] 
single-phase   transformers  raising   the  generated     < 
(  6600)  to  I  1,000  for  transmission.    All  the  now  faffli 
high-tension    apparatus,   electrolytic   lightning   arresi 
circuit-breakers,  choke  coils,  disconnecting  switches 
bus  lines,  are  installed  on  the  ground,  alongside  or  ii 
the  steel  framework.     So  far  as  known,  this  is  the 
use  of  outdoor  switching  for  a  steam  plant. 

Transmission  Link — The  main  line  is  -16  miles  j 
— running  to  Beckley,  AY.  Ya.  It  is  sectionalized  at  I 
division  points,  so  that  in  case  of  trouble  the  whole  lei 
of  a  circuit  need  not  be  put  out  of  service.  There  axi 
independent  circuits  carried  entirely  on  steel  structa 
square   anchor    towers   each   half   mile,   with   scmiflel 
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poles  between.  The  three  cables  (No.  000  copper) 
ich  circuit  are  vertically  suspended;  above  each  set 
galvanized-steel  ground  cable. 

le  distribution  branches  are  led  off  from  both  the 
i  circuit  lines  by  take-off  frames;  the  branch   con- 

i-  arc  40%  copper-clad  steel. 

•eat  difficulty  was  encountered  in  the  building  of  the 
his  lines  due  to  the  extremely  rough  country  through. 
h  they  run.  In  many  instances  even  mules  could 
be  brought  within  a  half  mile  of  the  tower  site  and 
material  has  to  be  snaked  up  the  mountain  side  by 
is  of  -natch  blocks  and  pulleys. 

000  \olts  is  transmitted  direct  to  the  customers' 


six  separate  brick  houses  (four  rooms  and  bath)  of  the 
bungalow  type  for  the  operators  with  families.  A  brick 
bunk  house  will  take  care  of  the  remainder  of  the  em- 
ployees. All  these  houses  will  have  electric  lights;  heat 
will  be  supplied  by  exhaust  steam  and  a  septic  sewage- 
disposal  system  will  be  provided. 

General — The  boilers  were  made  by  the  Babcocfc  & 
Wilcox  Co.;  steam  turbines  and  practically  all  the  elec- 
trical apparatus  by  the  Westinghouse  companies,  the 
many  hydraulic  service  pumps  by  the  I.  P.  Morris  and  E. 
L).  Wood  companies. 

C.  O.  Lenz,  71  Broadway.  New  York  City,  is  Chief  En- 
gineer  responsible   for  design   and   construction;  he  has 


ha.  i.     Riveb  Tower,  Steel  Pole  ami  Ajjchob  Tower;  Showing  Difficulties  oi   Location 


Biers.     Coal-mine   operators   arc   practically    the 

lass  of  customer   to   be  served   and   they  call    tor 

ai  it)  of  100  to  2000  lew.     The  customers 

.is  all  comparatively  large  users  of  energj  and  an- 

tbeir  requirements  is  difficult. 

■  been  found  ad\  isable  to  use  outdoor-tj  pe  large- 

I  transformer  substations.     These  have  rcctangu 

tnized  structural  steel,  the  delta-con- 

ii'iin-l'oi  nicr-    being   carried    beneath    the   switch- 

in  some  cases  the  metering  with  its  attendenl  cur- 

ntial  i  ransfonncrs  i     housed   in   the  Erame. 

HMroltage  side  of  the   i  ransfor ra    is  i  arried  di 

to  the  individual  substations  owned  bj  the  custom- 
Here  the  'Hi  rent  is  converted  into  din  d 
lined  alternal  ing-  ai  cording  to  the  ■ 

I  lui  si  -     I  louses  «  ill  be  buill  by  the  i  om- 

i  ill  consist  of  B  i wo- 

>rick  cottage  for  the  chiel  i  ngineer  and 


been  represented  in  the  field  by  II.  G.  Scott,  General 
Manager  of  the  Virginian  Power  Co.,  and  J.  P.  Barring- 
ton.  Resident  Engineer  for  Construction. 


Sand-Lime  Brick    Industry    (inmliie     TL 

ed    to   the   United   States  i  alued 

more  than  In   1907,  maxl- 

miiiii   value  prior  to   1913,  2   mere   than   In   1912.    The 

ommon  si  rid  lime  brick   was 

■  ired   with   $6.46   In    1912  In    1911; 

ni   brick    it    v  10.41    In    1912 

1911.     The    Band-lime   brick    Industry    has    been 

in.'    victim    of    "boomers."      Early    In    Its    history    it    suffered 

severely  bj    reason  of  gl  tterln  a   few 

dollars  H   thousand  brick   that   would  sell  In  competition   with 

high-grade  clay   fai  lants   were  established  for  the 

manufacl  I       tnd-llme    brick    without    regard    to   market, 

en    :i    Bupply   of  suitable 

the    natural    reaction,    with 

In    i  he    number    of    opi  ral  Wll  hln    I 

firmly    established 
and  Is  showing  a   n  rowth. 
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Vsiltia©  of  F^Ibllac^'UtlaEady   Septic® 
g^s  ^  Basis  of  IFL^iles* 

The  Committee  has  considered  that  facts  dealing  with  in- 
vestment and  rate  of  return  are  beyond  the  scope  of  its 
work,  and  has  therefore  devoted  the  time  at  its  disposal  to 
the  consideration  of  the  theory  of  rates,  and  differentials  be- 
tween the  various  classes  of  service,  and  the  proper  rates  ap- 
plicable  to   each. 

We  believe  the  importance  of  this  work  is  also  recognized 
by  the  commissions.  Even  the  commissions  that  base  their 
rate  determinations  upon  valuations  are  forced,  when  they 
come  to  the  actual  determination  of  the  individual  rate,  to 
depart  from  the  mathematical  exactness  that  a  detailed  valu- 
ation implies;  and  the  great  amount  of  labor  and  expense  in 
determining  the  valuation  and  fair  rate  of  return  can  only  be 
used  in  determining  the  amount  of  net  revenue  which  the 
company  is  entitled  to  receive  for  its  corporate  purposes. 

In  fixing  the  individual  rates  for  each  class  of  service  they 
are  forced,  on  the  one  hand,  to  consider  that  maximum  rates 
cannot  be  based  upon  an  actual  cost  theory,  but  must  be  gov- 
erned largely  by  policy  and  by  precedent;  and  in  fixing  the 
wholesale  rates,  the  commissions  have  in  general  recognized 
that  a  central  station  must  be  free  to  meet  the  competition  of 
the  private  plant.  In  the  latter  case  they  depart  entirely  from 
the  cost-of-service  theory  and  adopt  a  value-of-service  theory, 
but  in  general  they  have  not  recognized  the  great  importance 
of  the  value  of  service  theory  in  the  actual  formation  of 
electric-lighting  rates.  A  special  report  upon  value  of 
service  has  been  added,  and  is  recommended  for  careful  con- 
sideration. 

The  Committee  believes  that  there  are  two  fundamental 
principles: 

(1)  That  the  rates  of  a  company  should,  as  a  whole,  pro- 
duce an  income  sufficient  to  give  a  fair  return  on  the  invest- 
ment and  attract  capital  freely  to  the  enterprise.  The  gross 
earnings  from  the  sale  of  the  product  must,  therefore,  be 
sufficient  to  cover  all  the  necessary  expenses  of  operation,  in- 
cluding taxes,  bad  debts,  etc.,  a  reserve  for  renewals  and 
contingencies,  interest  at  current  rates,  and  a  reasonable 
profit   in   addition. 

(2) — The  Committee  believes  that  when  the  rates  as  a 
whole  are  giving  a  fair  return  on  the  investment  as  above 
provided  for,  then  the  rates  to  separate  individuals  and 
classes  which  go  to  make  up  the  rates  as  a  whole,  should  be 
so  ad  justed  as  to  make  the  total  cost  as  low  as  possible, 
and  the  service  rendered  as  great  as  possible,  by  means  of 
the   most   effective   utilization   of   the   plant. 

The    Committee    has   further    come    to    the    conclusion    that 

these   results   can   best   be   obtained   by   adjusting   the   various 

rates  to  the  value  of  the  service  rendered,  giving  proper  con- 

tion   also   to   the   relative  costs  of  service,   and   defining 

of  the   service   rendered   as   the  amount   which   the   user 

would   have   to  pay   for   the   same   or  equivalent  service  under 

olutely     fair    but    not     destructive    competition;     in     other 

the  amount  at    which   the  user  could   serve   himself  or 

tie    an    equivalent   or    substitute   means   of   service   under 

tree    but    not   destructive    competition. 

PROFITABLE    AND    UNPROFITABLE    REDUCTION— It   a 

Hon    in    rates    results    In    new    business    that    involves   ad- 

,,  .,,,.,    than    the  additional    Income,   thereby 

.     net    income,   such  a    rate   is    loss   than    the   cost  or 

.      ellet     It    unprofltabli  .  ai oea   not    satli  Ej    the 

the  cost-of-s.  i  sort,    rates   would 

.    ,,.  td(    in -    tre IP"  tltlon,   i  ti  t  pi    tt  hi  n    pi  asons  of 

e  tl ' fat  toi    ratht  t    than   the 

value   to   'I'- 
ll    howevet     the    reductli (   tht    rate    to   the   prospective 

to  the   valui    to  h that   business 

I      (2)    nol    below   the   cost   oi    value    lei 

a Int  ome  than  the  adde n  i 

....         ot  lnvolvt  n  d n   ol   Inc troi 

I    oflt  ibli    t i  •  ii'  p. 

always    po  I     Bnallj     all 

I I  this  l 

'• 

,     go  as  to  use  tht  ■' ' 

HI     ;  1:1.1.1:1:     The    n    till    oi    tht    i 

"      :'      ?,lei 

to     II'.        .M" 

i,  it,,,,  in  ti,.     ellet      tt      I  ■  o 

Id  n  flut  i    tl 

.,-,,,,, t    ..iit,.     Rati     i i.   ■  -1'  ,""' 


However,  unless  some  of  the  profits  are  given  to  the  sel 
there   will   be   no   incentive   to   him    to   plan    for  a    reduetio.ilf 
any  sort,   and   this  profit  for   the   seller  above  an   ordinary   . 
turn  is  only  his  fair  return  for  the  extra  skill  in  managenut, 
initiative,   risk  or  energy  that  makes  the  reduction   possibl 

COMPETITION — Competition  of  other  methods  with  <L 
tain  classes  only  would  naturally  affect  only  those  cla.'J$ 
and  those  rates.  Competition  (actual  or  potential)  of  e 
same  methods  by  a  similar  seller  affects  all  classes  momL 
tarily,  but  later  affects  only  some.  Free  competition  of  ;. 
other  seller  doing  all  the  work  in  exactly  the  same  way  ijf 
momentarily  affect  all  classes  and  all  rates,  but  a  reducl 
would  not  affect  equally  the  business  in  the  different  class. 
In  some  cases,  a  reduction  might  increase  business  not  at  I; 
in    others,    greatly. 

In  all  the  cases,  the  new  rates  would,  under  free  c- 
petition,  gradually  adjust  themselves  just  as  before,  so  aR» 
produce  amounts  of  business  in  the  various  classes  that  H 
gether  would  utilize  the  investment  most  efficiently.  L 
rates,  therefore,  would  in  each  class  finally  adjust  the  nse  •? 
according  to  the  potential  competition;  i.e.,  according  .o 
value,   so  as  to  produce  the   most  efficient  balance. 

It  follows,  therefore,  that  all  rates  are  affected  by  kg 
actual  or  potential  competition  from  other  methods  met  vh 
in  each  class,  and  if  competition  is  free  all  along  the  lit; 
the  rates  adjust  themselves  to  the  values  as  determinedly 
such  competition;  and  any  set  of  rates,  whether  at  the  sjrt 
uniform  or  not,  will  finally  adjust  themselves  along  tlfcs 
lines  if  the  service  is  to  be  used  most  efficiently.  It  canno'i* 
too  often  repeated,  however,  that  the  competition  hereV:h 
referred  to  is  the  kind  of  competition  that  is  fair  ■ 
permanent,    and    not    merely    temporary    or    destructive. 

It  should  be  noted  that  when  a  supplying  company  wn» 
holds  service  from  any  potential  buyer  who  is  willing 
pay  more  than  the  added  expense  of  supplying  him,  then  ;is 
refusal  of  service  hurts  all  the  other  buyers,  "since,  if  he  ™ 
supplied  at  a  rate  that  showed  any  profit  at  all,  the  4- 
ditional  business  obtained  would,  in  the  long  run.  help 
other    buyers. 

However,  the  rate  asked  from  him,  if  it  is  going  tcbe 
lower  than  that  charged  the  other  buyers,  should  be  juslaf 
high  as  he  can  afford  to  pay,  but  when  it  is  just  as  hlgfl 
he  can  afford  to  pay,  then  the  fact  that  it  is  lower  tha 
the  other  buyers  is  of  no  disadvantage  to  them,  whilebr 
profit  that  he  brings  in  is  ultimately  for  their  advantage^ 
is  assumed,  of  course,  that  the  rates  are  the  same  tojill 
buyers  supplied  under  the  same  or  substantially  the 
conditions. 

The  problem,    therefore,   is  to  determine   the  value   it 
case;  i.e.,   what  each  class  can  afford   to   pay,   rather   than 
along   without   the    service.      It    is    not    so    much    a    questti 
what    one    individual    can    pay,    but    of    what    the    class    i 
whole    will    pay    so   as    to    preserve    the    balance    bet 
business    of    that    class    and     the    whole,     or    to     readjust  H* 
balance  so  as  to  use   the  investment  more   efficiently. 

EXCEPTIONS      We     may    note     some     exceptions 
general    rule    that    rates    depend    only    on    values:      (1)    Vet, 
monopoly    profits    are    allowed:     (2)    when    monopoly     pi 
are    taken   by   government   authority   for  itsell    oi 
classes;    (3)    when    sociological    aspects    of    the    rate    pro 
control    as    in    laxinu    the    users    of    electric    lighl     tot 
municipal  purposes  or   for  the  benefit  of  a  certain  class  oljh 
community,    or    when     the    controlling    authority     ' 
difference    in    rates   to    individuals   because   of   skill    tit    tin 
for    a    lowo,     price,     or     when     a     city     wants     to    develoi 
vacant    land,    and    hence    requires    uniform    utility    rates    ll 

ils  territory,  and   when   the   controlling   authoritj    i 

rates  should   be   fairly   uniform   In   respect    to   time, 

QUESTION     IS    TO     DETERMINE     VALUES      The    sint  ■• 
method    is,   of  course,    for   the   seller    to   use   his  judgn 
the   vail f   the  service   rendered   in  an>    particular  ense.    «Ji 

the    method    use, I    b\    Ihe    lawyers,   doctors,    ministi 
and    also    in    many    ennim"rolnl    husinesses;    but    whenever   t  I 

it-out     value,     iletern I.    especlall]     It    the] 

to   lie   tleternii I    beforehand,    this    method    becomes   I  in  pro  If  ■ 

1,1,      mid       oi i     ...     niello,, I     of    ,ini,  i  entlatlon     mil 

ado I 

Wlon    n    test     Is    used    it    can    novel     lie    perfect,    hut    the 
nil    dit  advantage    ol     ,    •        «  lien    the    lest    ,1 

I,  ,   II.        Ol:-,   1  ililill.lt Iln  111       Vllllll  i  li 

1 1  ouble  of  it,  ,t,i  mi    ,  ach  case  separatel] , 

I n        i  i    ■  ll'llill         Id!      of     V  aloe.      V,  e     shall     til  leinl 

i in  selves  i"  i  eneral  prlnolpli 

i  ■!  i  \  ,  ti  ■  \  i.  TEST     'iii  mi      i  iii  i   mi    tilt  i  Hh  iiII.n    ill  Keren 

nd    Htrnw,    hit  vi     dlfl i  nines,    even    If    the    i I" 

.      .ration.       Holm  I  Inn        n i     I  horn      la     know 

,1    piotlm  I,    mid    the    others    at     h>  i In.  It      PU 

IllCt      "  COlllU     Iln      I|,.il     I I  net.      ""I       " 
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re  are  numerous  products  of  a  single  operation,  it  is  im- 
isible  to  say  which  are  the  byproducts.  Kilowatt  hours, 
pere  hours^  kilowatts  of  demand  and  the  connected  load 
all  physical  tests  when  applied  to  the  consumer  of  elec- 
rity. 

TIME  TEST— Things  that  are  physically  the  same  may 
,e  different  values  at  different  seasons,  as  ice  and  fruit. 
a  supply  of  electricity  in  summer,  as  compared  with 
iter,  is  of  this  class,  and  so  is  the  business  supplied  on  any 
called   "off  peak"   rate. 

PLACE  TEST — Things  that  are  physically  the  same  have 
erent  values  at  different  places.  Coal  is  of  different  value 
the  mine  than  it  is  at  the  pit,  and  electricity  is  of  more 
ue  in  the  city   than   at   the  waterfall. 

LIMITATIONS — All  of  these  differences  in  values  are  lim- 
i  1  by  the  possibility  of  substitution;  i.e.,  aluminum  can  be 
■stituted  for  copper  for  most  uses,  and  for  these  uses  its 
ce  cannot  get  away  from  a  certain  ratio  to  the  copper 
ce.  Copper  price  may  affect  iron  price,  iron  price  may 
•ct  wood,  wood  may  affect  coal,  coal  may  affect  food, 
d  may  affect  oats,  etc.  In  the  same  way,  difference  in 
ue  according  to  time  is  limited  by  cost  of  storage,  and 
erence  in  value  according  to   place  by  cost  of  transporta- 

L'SE  TEST — There  are  variations  in  value  according  to 
;  i.e..  aluminum  is  worth  some  definite  proportion  of  the 
ee  of  copper  whenever  it  is  to  be  used  for  overhead  lines, 
if  it  is  to  be  used  for  underground  lines  requiring  in- 
ation,  then  it  is  not  worth  as  much.  This  variation  in 
ue  according  to  use  is,  as  before,  limited  by  the  possibility 
substitution.  These  tests  of  value  by  use  are  very  prom- 
nt  in  the  government  postal  service.  The  rates  for  post- 
ds,  circulars,  sealed  letters,  etc.,  are  all  tests  of  value,  ac- 
ding  to  use.  In  electricity  the  power  rate,  as  distinguished 
m  the  lighting  rate,  is  a  test  of  value  according  to  use. 
USER  TEST — There  are  variations  in  value  according  to 
user.     For  instance,   furs  are  of  more  value   to  an  eskimo 

^  n  to  an   inhabitant  of  the   tropics.     As   before,   this   varia- 
is  limited   by   the   possibility   of   substitution,    since   if  the 

d  chaser  at  the  low  rate  can  resell,  there  will  be  no  business 

(  le  at  the  higher  rate,  and  the  actual   values,  as  determined 

l|  the  business  done,  will  all  be  the  same. 
When  a  rate  is  made  to  members  of  certain  societies,  then 
test  of  value  is  according  to  the  user,  and  a  rate  made  to 
irches  or  charitable  societies  is  a  test  of  value  according  to 

II  It  may  be  noted  that  a  variation  in  value  according  to 
NT  Is  in  many  cases  really  a  variation  according  to  use;  as 

i    instance,    a    telephone    rate    of   one   amount    to    residences 

ill  another  amount  to   business  places  is,   on   its   face,   a  dif- 

rate   or    test    of    value    according    to    user.      Yet    it 

■  ly  Just  as  well  be  said   that  this  is  a  test  according  to  use. 

JOUTPUT  TEST — There  are  further  variations  in  the  value 
>lt  arise    when    a    total    output    varies;    as    for    instance,    an 

3lcle  may  be  produced  by  hand  at  one  cost  or  value, 
espective  of  output,  but  if  made  by  a  machine,  the  cost  or 
i  ue  for  making  a  single  article  will  be  much  greater,  and 
'i   a  very   large    number   of   articles,    very    much    less    than 

ide  prices. 
•  [It  may  be  noted  that  the  cost  does  not  always  go  down  as 
t  output  Increases.  When  only  :1  few  machines  are  being 
■id,  the  cost  may  go  up  temporarilj  when  the  capacity  of 
■%■  first  machine  is  reached,  am]  a  second  is  necessary  Cor  a 
Mall  Increase  in  output.  Further,  there  are  at  least  two 
Idnesses  whore  the  cist  per  unit  increases  witli  the  out- 
is  the  telephone  business.  Where  the  service 
l-ers  a  large  city  it  cannot  lie  operated  at  as  low  a  cost  per 
•jtomer  as  a  station  located   In  a    small   town.     The  second  is 

I    business. 
JWhlle  other  tests  of  value  maj    be  used,    it    is  thought    thai 
i    ill  the  tests  can  in'  classified   among  on,-  ,,f  these 

ph.NSleal.      lillie.     phiee,     USe.     IISi'l'     alii]     output.         It      is 

'liortant  to  note,  however,  that  when  a  difference  In  rate  is 
tide,  there  must  be  a  difference  in  value  both  to  the  seller 
4l   the  buyer,   so   as   to   make   the   rate   effective. 

I      these     Several     tests     of     Villi,,      lie       pllVsiejl     test      .ill.l 

••■time   and    place   can    he    u   •   I    to    test    values   to  either   the 
he   buyer,  while  the  test:    of  use    tnd  usei     i  pplj    onij 

•  •   and   the  test   of  output  only   to  the  seller,      n 

'ImakltiK    a    rate,    physical    conditions    or    time    or    place    can 

•  •'    i  lone,     Im  •      ueh  diffei  •  i   :ea   In  value  apply   both   to 

mi.i    the    seller,    iml    If  ii*     i      to    be    made   n    test    of 

can    he    done    only    n  hen    ,,.    nil,.  ,     tei  ts    appl] 

••   to    Ho     Boiler;    as    for    Instnnce,    the    output    or    tit 

l,    if    output    affects    value    to    seller,    it    can    be     ip 

W     out         when     one     of     the     othel      tests     also     applies     t..     the 


The  Board  of  Direction  of  the  American  Society  of 
Civil  Engineers  has  adopted  the  following  resolution  in 
regard  to  the  Grand  Jury  presentment  on  the  Consulting 
Engineers  of  the  Board  of  Water-Supply  of  New  York 
City,  reported  in  Engineering  News,  Apr.  30,  1914, 
p.  970. 

Whereas,  the  Special  Grand  Jury  of  the  County  of  New 
York,  as  reported  and  widely  circulated  in  the  daily  press, 
has  recently  made  a  presentment  impugning  the  professional 
standing  and  honor  of  the  three  Consulting  Engineers  of  the 
Board  of  Water  Supply  of  New  York,  one  of  whom  has  since 
that  time  died  honored  and  revered  by  the  entire  engineering 
profession   and  by  all  who     knew  him;  and 

Whereas,  the  presentment  in  question  sets  forth  the  opin- 
ion  of  the  Grand  Jury  in  this  matter  substantially  as  follows; 

That  the  employment  by  the  said  Board  of  Water  Supply 
of  a  staff  of  salaried  consulting  engineers  can  only  be  Justified 
upon  the  theory  that  these  consulting  engineers  are  such  in 
fact  and  that  when  called  upon  for  the  expression  of  an  opinion 
in  connection  with  any  contemplated  work  that  such  opinion, 
when  expressed,  is  their  own  independent  opinion,  reached  by 
them  without  fore-knowledge  of  the  opinion  already  formed 
and  expressed  by  the  regular  engineering  staff  of  the  said 
Board   of  Water  Supply. 

The  evidence  presented  to  us  shows  that  in  certain  in- 
stances the  opinion  of  two  of  the  three  consulting  engineers 
at  present  employed  by  the  said  Board  of  Water  Supply  was 
a  mere  reiteration  of  that  already  expressed  by  the  chief 
engineer  of  the  said  Board  of  Water  Supply,  with  a  copy  of 
which  the  consulting  engineers  had  been  provided  before  their 
own  opinion  was  expressed.  The  third  consulting  engineer 
in  one  case,  the  only  one  who  appears  to  have  acted  at  all 
independently  of  the  chief  engineer  of  the  said  Board  of 
Water  Supply  in  his  final  report  disagreed  with  the  other  two. 
and  his  opinion  was  not  acted  upon,  and  it  is  our  belief  that 
the  work  involved  cost  the  city  of  New  York  approximately 
two  hundred  and  fifty  thousand  dollars  more  than  would  have 
been  the  case  had  this  last  opinion  been  adopted. 

During  this  investigation  the  three  consulting  engineers 
now  employed  by  the  said  Board  of  Water  Supply  suggested 
to  the  said  Board  that  their  salaries  be  reduced  from  six  thou- 
sand dollars  to  three  thousand  dollars  a  year  each  and  this 
reduction  was  made  on  Jan.  1,  1914.  If  the  opinions  of  these 
consulting  engineers  are  to  be,  in  the  future,  a  mere  reitera- 
tion of  the  opinions  expressed  by  the  regular  engineering 
staff  of  the  said  Board  it  would  be  for  the  best  interests  of 
the  city  that  they  resign,  and  those  positions  be  abolished, 
and 

Whereas,  the  standing  and  attainments  of  all  three  of  the 
said  Consulting  Engineers  is  well  known  to  be  such  that  any 
professional  opinion  emanating  from  them  or  from  any  one 
of  them  could  not  be  other  than  independent  and  reliable:  and 

Whereas,  the  mode  of  professional  procedure  advocated 
by  said  Grand  Jury  is  not  consistent  with  good  business,  and, 
if  carried  out.  would  result  in  practice  which  would  be  neither 
ethical,  nor  professional,  and  would  be  contrary  to  that 
established  by  experience  the  world  over  in  the  Engineerins\ 
Architectural,  Medical  and  Legal  Professions,  in  that  it  would 
deprive  consultants  of  information  regarding  the  course  pre- 
viously pursued  by  the  engineer  in  charge,  and  would  require 
each  one  of  them  to  duplicate  much  of  the  work  already  per- 
formed by  the  regular  engineering  organization  in  preliminary 
Investigations,  studies,  estimates  and  analyses,  and  therebj 
greatly  increase  the  engineering  expense  without  attend. mi 
advantage  or  benefit.,  be  it 

Resolved,  that  the  Board  of  Direction  of  the  American 
Society  of  Civil  Engineers  wishes  to  place  on  record  its  con- 
demnation of  a  procedure  which  permits  a  public  criticism 
of  sound  and  proper  professional  practice,  and,  based  upon 
such  erroneous  criticism,  a  reflection  on  the  honor,  integrity 
and  professional  standing  of  reputable  engineers;  and  be  it 
t  urther 

Resolved,  thai  the  secretary  of  the  Society  be  Instructed 
in  forward  a  copy  of  these  resolutions  to  the  presiding  judge 
of  tie'  court  to  which  this  Special  Grand  Jurj  reported,  to  the 
District  Attorney  of  the  Counts  Of  New  York,  to  the  Mayot 
of  the  City  of  New  York,  and  to  the  technical  and  secular 
press. 


\     Diesel    Electric    Railway    Motor    (nr    has    been    tested    on 
the   railways  of  Sweden,      'I'll''  ear  Is  driven    by    electric   motors 
which   are   furnished    with   current    I" 
i  in      .1     driven   b:    b    Diesel  i  1 1  engine.     The  whole  equipment 

was    bull!     In    Sweden,       The    mOtOl     ,-ai      i .  ,  "inmoda  t  es    50    pas 

and   weighs   about    fO.OOfl   lb      The   car   has    rui 

2 1    miles    on    the    Swedish     railways    since    the    beglnnl 

the  year,  uauallj  at  speeds  ol  BO  i"  BE  ml  per  hour.  The 
engine  burns  .rude  ..ii  distilled  from  Swedish  Bhale  and  the 
fuel  oonaumption   Is  about   9  lb    per  mile 
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esmos'Isill    ft©    Alfsree 
Dffia  IBsrotllheir 


E,imgpini©©2*s  siuadl  C©°'W<o>iriIr5.©25s 

A  committee  appointed  at  a  recent  meeting  of  the 
Board  of  Direction  of  the  American  Society  of  Civil  En- 
gineers, consisting  of  Messrs.  T.  Kennard  Thomson, 
chairman ;  Charles  "Warren  Hunt  and  J.  H.  Edwards  has 
reported  as  follows : 

That,  in  the  opinion  of  the  Committee,  a  memorial  to  Alfred 
Noble  is  desirable,  and  should  be  undertaken  by  this  Society, 
and  should  be  on  no  small  scale.  The  Committee  suggests 
that  the  Civil  Engineers  of  the  world  be  asked  to  subscribe 
to  the  funds  for  this  purpose,  and  that  the  memorial  take 
the  form  of  an  appropriate  bronze  statue  to  be  erected  in 
some   suitable   place. 

In  view  of  the  fact  that  much  of  Alfred  Noble's  profes- 
sional practice  was  national  in  character;  that  he  was  an 
adviser  of  Presidents,  and  consulted  in  some  of  the  most  im- 
portant engineering  work  of  the  country,  the  Committee  be- 
lieves that  such  a  recognition  of  him  personally,  and  of  the 
profession  of  engineering,  would  meet  with  universal  ap- 
proval. 

It  is,  therefore,  the  opinion  of  the  Committee  that  the 
capitol  of  the  nation  is  the  proper  location  for  such  a  statue, 
and  that  the  Congress  or  other  body  in  authority,  be  requested 
to  provide  a  suitable  site.  The  Committee,  therefore,  makes 
the  following  recommendations: 

(1)  That  this  Society  undertake  the  erection,  in  a  suitable 
location,  of  a  statue  to  the  memory  of  Alfred  Noble — the  en- 
gineer and  the   man. 

(2)  That  the  Board  of  Direction  immediately  set  aside  the 
sum  of  $1000  as  the  first  subscription  toward  the  necessary 
funds. 

(3)  That  the  funds  for  this  purpose  be  secured  by  sub- 
scription from  the  engineers  of  the  world. 

i  I  i  That  a  committee  of  five  be  appointed  by  the  Board, 
in   whose   hands  the  carrying  out   of   the   project   be   placed. 

The  report  was  received  and  its  recommendations 
adopted  by  the  Board  of  Direction  at  the  meeting  of 
June  %.  A  permanent  committee  was  appointed  to  carry 
the  resolutions  into  execution,  consisting  of  Messrs. 
Onward  Bates,  of  Chicago,  111.;  Robert  Moore,  of  St. 
Louis,  Mo.;  Samuel  Rea,  of  New  York  City;  Samuel  H. 
Bedges,  of  Seattle,  Wash.;  F.  II.  Newell,  of  Washington, 
1).  ('.,  and  diaries  Warren  Hunt,  Secretary  of  the  So- 
ciety. 

The  Board  of  Direction  adopted  the  following  resolu- 
te,i,-  on  the  death  of  Alfred  Noble,  Past-President: 

Whereas,  by  the  death  of  Alfred  Noble  the  engineering 
profession  In  America  has  lost  its  most  prominent  member, 
and 

Whereas,  Mr,  Noble  has  been  connected  with  this  Society 
[oi  forty  years,  and  has  served  upon  its  Board  of  Direction 
for  nine  years,  as  Director,  Vice-President,  President,  and 
finally  as  a  Past-President,  be  It 

i  esolved,    that    the    Board    of    Direction    of    the    American 

Society  of  Civil  Engineers  acknowledges  the  Indebtedness  of 

the    profei    Ion    to    this    wise    counselor,    active    and    tireless 

er,  who,  during  his  connection   with  this   Board  and  sub- 

sequei    '  Ingl     I    unselfishly  ho  much   of  his 

I,    tlmi    foi     !  I       >od     ind  bi    It  furl  her 

1 1 ,    oi   ■  •  i .  thai  1 1 1 1     Boa r d  d ei    n     t o  s p r ead  upon  Its  records 

Hh  w  n  iund     orrov    In  tti       -     it    loss,  not  onlj    to  the 

prof  leering,  bul   to  the  world,  of  one  who  by  his 

i    personality,    ea  rnei  I  m  is    of    pui  poi  i  . 

irt,    h  et    an    •     im pie    for 

ind I ndeared   himself  I  o 

all   will,   whom   he  came   In   col 

The  Join!   Conferenc Uniform   Methods  of  Tests 

find  Standard  Specifications  for  Cement,  consisting  of 
Arthur  P.  Davi  .  Olaff  [Toff,  Richard  L,  Humphrey,  \  a 
i ..  Phillips,  '  llifford  Rii  hardson  I  li  oi  ■■<■  P.  Swain, 
I  Rudolph  J.  Wig,  ho  adoptt  d  thi 
fnllc  •  ion  : 

Thi  i  fori        <•  ! i      of  Test       md 

Standard   Specifications  Co    Cemenl rd         Ith    pro 

lrr<  parabla   loss  sustain*  ,i    In    i  Its   di  .,i  i,   of 


its    Chairman,    Alfred    Noble,    and    its    deep    gratitude    for 
privilege  of  having  known  and  been  associated   with  one  wl| 
was  the  exponent  of  the  highest  ideals  as  a  man,  as  a  cltijt 
and    as    an    engineer. 

Mr.   Noble    has   given    much   to   the   engineering   profes 
and   his  unselfish  work   in  the  development  of  the  methods!' 
testing  cement  has   been   of   incalculable   value.      Many  of 
contributions  to  the  engineering  profession  to  be  found  in 
"Transactions"    of    the    American    Society    of    Civil    Engine! 
relate   to   this   branch   of   engineering.      He   was   a   member 
the   Special    Committees    of    this    Society    which    presented 
ports    on    Uniform    Methods    of   Tests    of    Cement    in    1885   a'| 
1912. 

The    members    of    this    Conference    find    themselves    urn 
to    adequately    express    their    loss.      This    intimate    associat 
with   Mr.   Noble   has   left   in   the   memory   of   each   member  , 
indelible    impression    of   his   patient,    sweet,    endearing    natu, 
of    his    simple,     forceful,    dignified      personality      and     of     {■ 
grandeur   of   his   character. 


<Urir@gitl©iF     P<dw©c     IDe^©H©pfflmeffi! 
atl  Sav&flM  §ft©o  Msiiri© 

On  May  28,  the  Secretary  of  War  executed  a  leasejv 
the  Michigan  Northern  Power  Co.,  for  the  use  of  25,1  > 
cu.ft.   per  sec.   of  water,  with  provisions  for   additio 
water  during  high-water  periods,  at  the  option  of  the  SM 
retary. 

The  compensating  works  required  on  the  two  sideslf 
the  river  will  consist  of  16  Stoney  sluice  gates,  of  abJ 
52-ft.  span  each,  and  a  dike  to  obstruct  the  entire  ftp) 
of  the  river  when  necessary.     Eight  of  the  gates  arc 
be  built  by  the  United  States  and  eight  by  Canadian  • 
terests.     The  twelve  new  gates  proposed  are  similar 
the    four    already    in    place    (described    in    Transactio 
American  Society  of  Civil  Engineers,  Vol.  LIV,  p.  o! 

When  the  gates  and  both  canals  are  completed,  it  is  - 
pected  the  monthly  mean  level  of  Lake  Superior  may! 
controlled  within  a  maximum  range  of  2.5  ft.  (forii 
range,  natural,  about  4.5  ft.),  and  that  usually  the  ran' 
will  he  but  1.5  ft.  There  is  sufficient  excess  capacity  pl- 
vided  so  (hat  one  canal  may  he  entirely  closed  with' 
resulting  in  unduly  high  stages  of  the  Lake. 

When  completed,  the  power  canals,  as  well  as  the  cc 
pensating  works,   will   ho  tinder  the  direct   control  0 

Board,  consisting  of  fficer  from  the  United  Shi 

and   one    from    Canada,   so    far   as   such   control    may 
necessary  to  the  maintenance  of  lake  levels  and  the  ne  • 
of  navigation. 

The  U  S.  River  and  Harbor  Act.  approved  Mar.jl 
1909,  provided  for  (1)  the  taking  of  all  lands  and  pr 
erty  north  of  Si.  Mary's  Palls  Ship  Canal  to  the  inl 
national  boundary:  ('-')  perpetual  reserve  of  water-rig 
primarily  for  navigation  and  incidentally  for  power 
velopmenl  directly  by  the  government  or  by  3Q-J 
lease. 

The  Michigan  Lake  Superior  Power  Co.,  which  C 
i  in,  ted  the  water-power  plant  described  in  EnoiW 
rvrt  \r\vs  of  Sept.  25,  |!)02,  applied  to  the  Secretary 
War  lor  the  lease  of  the  water  required  to  o] 
plant.  The  righls  of  this  company  were  pur 
hill,,  later  by  the  Michigan  Northern  I'ower  Co.,  and 
latter  company  completed  the  steps  necessary  to  0D 
water  \><v  its  use. 

The  power  house  of  the  Edison  Sanll  Electric  Co.  ( 

quired   by   thi vermnent),   together  with   wnt 

operation,  was  leased  to  I  he  company  bv  the  Secretary 

War  on  June  25,    1912.      II    is  expected   Hint    nl 

Bcc.ft.  will  be  in  od  by  this  company,  although  mil)  a  p  I 
of  1 1 1 1  develo] nl  has  been  completed  as  yet, 
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s  the  War   Department  required   provision  for  con- 
tr  ing  the   level   of   Lake   Superior,  the  company  sub- 
ID  ed  a  general  plan  for  compensating  works,  prepared 
Messrs.  Noble  and  Woodaul,  and  this  was  approved, 
company   then   applied   to   the   International   Joint 
imission  for  approval   of  the  plans  of  compensating 
cs,  and  permission  to  construct  them  and  to  divert 
nj   its  power  canal   in   accordance  with   a   lease   to  be 
ex  uted  by  the   Secretary  of  War. 

t  about  the  same  time  the  Algoma  Steel  Co.,  on  the 
adian  side,  took  similar  steps  to  obtain  permission 
se  water  on  that  side  of  the  river,  assuming  its  share 
he  burden  of  constructing  and  maintaining  the  neees- 
compensating  works  in  the  Rapids.  In  this  way  the 
p  is  of  the  two  companies  could  be  treated  as  a  unit 
a  :ir  as  they  controlled  the  water  level  of  Lake  Superior. 
F  r  new  gates  are  to  be  built  by  the  Canadian  interests 
||  twelve  by  the  Americans.  While  it  is  understood 
the  Algoma  application  has  been  approved,  it  is 
i|  known  whether  its  development  will  be  completed  at 
J;.     However,  the  Michigan  company    is   expected  to 

eed  at  once  with  its  work. 
Lome  105,000  hp.  will  be  produced  by  the  completed 
I  slopments  on  both  sides  of  the  River  (American  and 
Ladian). 

BS 

Madias  sift  IDeira^©!? 

in  two  of  six  water-supply  mains  of  the  Denver 

ion  Water  Co.,    Denver.   Coin.,  due  to   high   water  in 

South  Platte  River,  led  to  exaggerated  press  reports 

jjune  15  regarding  flood  damage  and  water  shortage 

Denver.     The   facts  in  the  case,  as  obtained  by  wire 

;  M.  C.  Hinderlider.  of  Denver,  are  as  follows: 

hring  to  the  heavy   snowfall   of  last  winter  and   the 

jisual  rains  since  then  the  South  Platte  River  has  had 

reater  spring  flow  than  ever  before  in  the  history  of 

iver.    At  no  time  have  the  tl Is  been  considered  gen- 

lly  dangerous  to  life  or  property,  although  a  number 

bridges    have    been    washed    out,    some    valley    lands 

id  about    100  ft.  of  30-in.  and  50  ft.  of    18-in. 

nd-stave  conduits  of  the  Denver  Onion  Water  Co.  de- 

These  conduits  lead    into   the  city  across  land 

t  was  submerged  to  a  depth  of  1  to  3  ft.     The  exact 

the  conduit  breaks  is  not  yet  apparent. 

Vs  to    water    shortage,    this    began    before    the    floods 

icb  broke  two  of  the  six  supply  conduits,  but   at   no 

if  has  it  been  as  serious  as  the  press  dispatches  indi- 

I.     On  hot  days  the  demand  for  water  is  about  72,- 

al.  a  day.     For  several  days  the  supply  was  re- 

•d  to  about   60,000,000  gal.,  as  water  in  the  distribu- 

oirs  was  reduced.     On  Saturday  evening.  June 

tin' city  council  ordered  that  lawn  irrigation  and  other 

■>  of  water  not   absolutely  necessary   be  discontinued 

I  few  days.      II  avy   rains  on  dune   II   and    15  made 

ance    unnecessary  and    when    Mr.    Hinder 

it   wired    late   on    June    15    it    was    reported    thai    the 

were  filling  and  thai  repairs  to  the  broken  con- 

t*  would  be  completed  within  two  days. 

»n  no  day  was  less  than  mi. dud. nun  gal.  furnished,  or 

1  'inl.  per  capita.     It   is  true.  Mr.   FTinderlider  adds. 

t  Iherc  bas  been  light  pressure  and  inadequate  supply 

the  city  and  that  water  wagons  have  been  sent 

in  iin  ■  I   domestic  requirements. 


A    Runaway    Barge    Damaged    a    Steel    Drawbridge    of    the 

Wheeling  &  Lake  Erie  R.R.  across  the  Maumee  River  at 
Cleveland,  Ohio,  on  June  14.  The  "G.  E.  Hartnell,"  owned 
by  the  Northwestern  Navigation  Co.,  snapped  her  125-ft.  tow- 
line  and  crashed  into  the  bridge,  carrying  away  a  150-ft. 
span  adjoining  the  draw  span,  loosened  a  pier,  and  damaged 
part   of   another   span.      The   channel   was   not   closed. 

A  Gas-Main  Explosion  in  Columbus,  Ohio,  on  June  14,  due 
to  a  lighted  match,  killed  five  workmen  and  injured  15  others. 
The  accident  occurred  in  a  trench  of  the  Ohio  Fuel  Supply 
Co.;  a  12-in.  natural-gas  main  had  been  tapped  for  a  connec- 
tion, and  50  men  were  at  work  in  the  trench.  The  foreman  be- 
lieves that  a  blind  flange  or  "dead  cap"  was  blown  off  and 
the  escaping  gas  then  ignited  by  the  match  struck  by  one  of 
the    workmen. 

Streets  Cave-In  in  Paris  Storm — A  3-hr.  thunderstorm  in 
Paris  on  June  15,  caused  the  death  of  about  14  persons 
and  much  damage  to  property.  About  500  sq.ft.  of  pavement 
at  Place  St.  Philippe  du  Roule  and  Rue  du  Faubourg  St. 
Honore,  sank  due  to  bursted  sewers.  Gas  and  water  mains, 
telephone  and  electric-lighting  circuits,  were  broken.  Later, 
a  second  collapse  occurred  on  the  Place  St.  Philippe  du  Roule. 
leaving  a  hole   in   the   pavement   130  ft.  long. 

A  Chloride  of  Lime  Explosion  occurred  on  the  second  floor 
of  the  wholesale  oil  and  chemical  plant  of  the  Fred  G.  Clark 
Co.,  Cleveland,  Ohio,  at  about  3  p.m.,  on  June  10.  Two  barrels 
of  the  lime  were  involved  in  the  explosion.  Employees  of 
the  company,  thinking  the  building  was  on  fire,  threw  water 
by  means  of  the  company's  fire  hose  into  the  bursted  barrels, 
generating  gas  in  large  quantities.  Twenty-three  members 
of  the  Cleveland  fire  department,  responding  to  the  alarm. 
were  more  or  less  poisoned  by  the  liberated  gas.  The  serious 
effects  of  the  gas  were  not  immediately  noticed  by  the  men 
all  of  whom  had  returned  to  the  engine  houses  before 
being  overcome.  The  manager  of  the  chemical  company 
stated  that  the  explosion  was  caused  by  the  barrels  absorb- 
ing water  used  to  scrub  the  floors. 

Six  (iates  Torn  Away  at  the  Welland  Canal — Traffic  on  the 
Welland  Canal  was  stopped  when  the  steamer  'Tueblo"  of 
the  Canadian  Cement  Co..  Montreal,  Que.,  laden  with  coal 
caused  six  gates  to  be  carried  away  at  Lock  9.  She  had  just 
entered  the  lock  and  the  locktenders  were  about  to  close  the. 
headgates  when  Capt.  McMann  observed  that  his  ship  had 
too  much  headway  to  avoid  touching  the  foot  gates.  Upon 
signaling,  the  engineer,  instead  of  reversing  the  engine, 
sent  the  ship  full  speed  ahead,  pushing  out  the  gates. 
The  rush  of  water  to  the  lower  level  tore  the  head  gates  from 
their  fastenings,  and  in  addition  put  the  two  headgates  of 
Lock  8,  below,  out  of  commission.  The  latter  gates  were 
being  opened  to  receive  the  "Pueblo"  when  the  flood  occurred. 
The  overflow  tore  large  holes  in  the  outside  of  the  clay  em- 
bankment of  the  canal. 

A  Collision  at  Sen  occurred  between  the  Hamburg-Ameri- 
can Liner  "Pretoria"  eastbound,  and  the  westbound  "New 
York."  of  the  American  Line,  at  about  l  a.m.,  on  June  13,  In 
a  dense  fog,  400  mi.  oast  of  Ambrose  Channel.  A  hole  12 
ft.  high  and  32  ft.  long  was  torn  in  the  port  bow  of  the 
"New  York."  15  ft.  above  the  water  line.  The  port  anchor 
of  the  "Pretoria"  was  embedded  in  the  breach.  The  port  bow 
of  the  "Pretoria"  was  slightly  damaged,  about  20  ft.  above 
the  water  line.  Upon  determining  that  the  damage  was  not 
Berlous,   the   ships   proceeded   on    their   respective   voyages. 

\n  Inquiry  was  begun  on  .Tun.'  17.  by  the  Hoard  of  In- 
spectors of  Steam  Vessels  to  ascertain  the  facts  of  the  col- 
lision. 

Repair    work    began    on    the    "New    York'    on    June    15.       Tic 

damaged    steel    plates    were    removed     bj     the     oxyacetylene 

Maine:  this  work  was  carried  on  from  the  dock  of  a  lighter. 
The  "Pretoria's"  porl  anchor,  weighing  about  three  tons,  was 
i  ..Hi  of  iio  stoker's  washroom  on  the  "Now  York."  by 
means  of  a  wrecking  derrick.  The  porl  anchor  Of  the  "New 
York"    was    lifted    to    tin-    pier    also,    for    repairs. 

General    Plana    for    the    Hetca    Hetchy    Water-Snpply    for 

San  Francisco  were  approved  by  Secretary  of  the  Interior 
Lane  on  Tune  n  The  elans  cover  the  Hetoh  Hetchj  and  the 
Cherry  Valley  reservoir  sites,  and  also  the  aqueduct  lie 

publll     lands. 

Bids  f»r   \sphiiii   Pavements  in  Salt  Lake  i  i<>.  I  taa,  have 

i    Jl.ns   to   12  &    in    the   past    year,    ao- 

coi'dlr     to  .,  recent  newspaper  dispatch.    Last  year  there  was 
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sharp  competition  between  the  contractors  using  rock  asphalt 
and  those  using  the  refined  California  asphalts,  but  this  year 
there  appears  to  be  more  harmony  between  the  two  groups 
and  all  bids  were  found  to  range  from  $2.25  to  $2.39  per 
sq.yd.,   chiefly    about    $2.35. 

Philadelphia  Highway  Work  in  1813 — A  comparison  of  the 
amount  of  work  performed  by  the  Bureau  of  Highways  dur- 
ing 1913  with  former  years  shows  that  the  work  done  ex- 
ceeds the  average  amount  per  year  in  the  eight  preceding 
years  by  4S</r,  and  is  3%  more  than  the  largest  amount,  and 
103?i  more  than  the  smallest  amount  done  in  any  one  year 
in  the  same  period. — From  recent  Report  of  Wm.  H.  Connell, 
Chief   of   Philadelphia   Bureau   of  Highways. 

Lighting  a  Railway  Freight  Yard  by  means  of  electric 
lamps  at  a  height  of  100  ft.  is  being  tried  in  the  classification 
yard  of  the  Pittsburgh  &  Lake  Erie  R.R.  at  McKees  Rocks, 
near  Pittsburgh,  Penn.  Instead  of  lamps  on  tall  poles  be- 
tween the  tracks,  there  are  eight  steel  towers  100  ft.  high 
placed  along  the  sides  of  the  yard,  and  each  carrying  power- 
ful mercury  arc  lamps.  This  system  of  lighting  has  been 
worked  out  by  D.  P.  Morrison,  Electrical  Engineer  of  the 
P.  &  L.  E.  R.R. 

Vacation  Without  Pay — With  the  exception  of  the  em- 
ployees of  the  transportation  and  mechanical  departments,  all 
employees  and  officers,  from  office  boy  to  president,  of  the 
St.  Louis  Southwestern  Ry.,  will  be  forced  to  take  a  three 
days'  vacation  without  pay  during  the  month  of  June,  ac- 
cording to  press  despatches.  The  reason  is  poor  business.  It 
is  estimated  that  the  saving  effected  by  this  means  will 
amount  to  $12,000.  The  three-day  furlough  takes  the  place  of 
cutting  down  the  force. 

A  Study  of  Needed  Additions  to  the  Water  Supply  of 
Philadelphia,  to  be  made  by  one  or  more  engineers  at  a  prob- 
able expense  of  $15,000,  has  been  recommended  to  the  Finance 
Committee  of  the  Philadelphia  Councils  by  Morris  L.  Cooke, 
Director  of  Public  Works.  Mr.  Cooke  points  out  that  not- 
withstanding what  has  been  done  in  "reducing  the  losses 
through  the  distribution  system,  and  in  gaining  the  coopera- 
tion of  the  public  in  eliminating  the  waste  of  water"  the 
present  supply  will  not  be  adequate  for  "more  than  five  to 
ten  years  under  the  most  favorable  circumstances  which  we 
are  likely  to  encounter." 

The  Hudson  River  Region  Produced  1,025,308,000  Bricks 
in  1»13,  valued  at  $5,636,061,  according  to  Jefferson  Middleton, 
of  the  United  States  Geological  Survey,  Washington,  D.  C. 
This  is  less  than  the  1912  figures  by  207,879,000  bricks.  New 
York  is  the  leading  market  for  common  brick  in  the  United 
Btates,  and  is  supplied  principally  from  the  Hudson  River 
ii  extending  from  New  York  to  Cohoes  on  both  sides 
ol  the  river,  from  Bergen  County  and  the  Raritan  River 
region  in  New  Jersey.  When  prices  are  high — say  $7  per  M. — 
Connecticut  ships  brick  to  New  York.  The  average  price  in 
1913    was    $5.50    per    M. 

\  Sewage-Sedimentation  Plant  at  Morton  Grove,  111.,  to 
be  built  by  the  Sanitary  District  of  Chicago,  has  been  author- 
ized by  an  ordinance  passed  by  the  village  authorities  and 
accepted  by  the  Sanitary  District.  This  work  is  in  connec- 
tion with  the  system  of  intercepting  sewers  proposed  to  take 
urage  now  discharged  into  Lake  Michigan  by  several 
ce  towns  north  of  Chicago,  and  deliver  it  to  the  north 
branch  of  the  Chicago  River.     The  purpose  of  the  plant  is  to 

:nii.      mattei      and     other     material       which      would 

,  i    be  deposited  in  the  river  and  cause   pollution.    The 

Intercepting  sewer  will  connect  with  the  32x48-in.   con- 

■  r  at  Dempster  St.,  Morton  Grove,  and  divert 

edii tai  Ion    plant,    which   an    effluent 

,,!,„.   v.  in    i,  ad   to  the    north  bram  h  ol    the  Chicago   Rivei       la 
niation    treatment    Is    of    an    experimental    nature, 

ce  provides  that   the  use   of   the   plant    may    its- 

, ,,,,,,,     ,  er  the  i  hit  I    i  nglneer   oi    the   Sanltarj    Dis- 

t     this    method    of    tr<  atmenl     Bhould     be 
loned. 
Increasing  the   Effldencj    oi   Street-Clennlng  Contractor* 
Phllad.  Iphia,    Penn.,    Is   tin  e   city   n  hit  h    does    its 

ontracl       T nlformlng    oi     the 

d   ■  d   under   th<  i  i    i  ontrai  I  i   hi rked   i ■■■    i  ra 

In    Philad.  Iphia,    and    has    mel    with 
i       Aside    fro  ■  rail;     Pl«ai  Ing    ap- 

' ' '  '  ''  ""'■ 

men,     which     has 

;  • I      ,,  .i    i  .    ;     i i 

-     iigurated     u ""      '"' 

'    '      " '    ' 

I  I  has  ti  mi.  .1   • i  rldi 

1 ''    I ' 


ing  friendly  rivalry  among  the  contractors,  it  is  hoped  t 
the  standard  of  their  respective  organizations  will  be 
proved,  which  will  not  only  give  them  a  more  complete  i 
trol  over  their  work,  resulting  in  a  direct  economy  to  th 
but  will  generally  improve  the  service  rendered  to  the  clt; 
From  recent  Report  of  the  Philadelphia  Bureau  of   llighw; 

Another   Defeat    for    Municipal   Ownership   of    Wnter-Wi 

took  place  at  Des  Moines,   Iowa,   on  June   1,   when   the   pe 
voted   6S55   for   to   4107   against   the   issuance   of   $2,380,09 
water-works  purposes,  the  understanding  being  that  the  p] 
of    the    Des    Moines   Water    Co.    was    to    be    bought.      Altho 
there  was  a  large  majority  in   favor  of  the  bonds  the  prop* 
tion    did    not    carry    because    the    state    law    requires    that  je 
number    of    affirmative    votes    at    such    an    election    must 
greater    than    50'7r     of    the    total    number    voting    at    the 
preceding    general    city    election.      In    this    case    about    12 
affirmative     votes     were     required     to     carry     the     bonds, 
noted   in   our   issue   of  Apr.   23,   1914,   p.    935,   the   people  of 
Moines  voted  in  favor  of  buying  the  property  of  the  comp 
on    Mar.    30,    1914.      At    the    same    time    they    also    voted   b 
heavy  majority   in    favor   of   the   necessary   bond   issue,   but 
this  proposition  the  vote  was  light   (through  an   alleged  r 
understanding)    and    the    requisite    percentage    of    affirma 
votes  based  on  the   preceding  general  municipal   election 
not    cast.      We    are    indebted    to   Charles    S.    Denman,    Gen' 
Manager  of  the  Des  Moines  Water  Co.,   for  the   figures  gi 
above. 

The  General  Manager  of  Big  Rapids,  Mich.,  appears  to  1 
more  comprehensive  powers  than  those  given  to  most 
managers.  Through  the  courtesy  of  C.  E.  Chappell,  who 
recently  appointed  General  Manager  of  Big  Rapids,  we 
enabled  to  give  the  following  extract  from  the  city  char.te 
that  city: 

Sec.  1.  The  General  Manager  shall  be  charged  and 
structed  with  the  following  duties,  powers  and  responsibili 
subject   to    the    direction    of   the    Commission. 

First — The  management,  supervision  and  control  of 
City    Water-Works. 

Second — The  management  and  supervision  of  the  Sew 
Sewage    System    and    drainage    of    the    City. 

Third — The  supervision  of  the  Highways,  Streets,  S 
walks,    Alleys   and    Bridges    within    the    City. 

Fourth — The    supervision    and    direction    of    the    City 
Department  and   the  care  of  the  Fire  Engines,  Apparatus 
property. 

Fifth — He  shall  be  City  Marshall,  Chief  of  Police  and 
Warden. 

Sixth — He  shall  be  City  Surveyor,  and  shall  have  s 
powers  within  the  City  as  are  conferred  by  law  upon  Co 
Surveyors. 

Seventh — The  supervision   of  such   other  improvements 
works   as    the    Commission    may    place    under    his    manaj 
and    control. 

Sec.    2.      It    shall    be    the    duty    of    the    General    Manas 
appoint    all    necessary    Engineers,    Assistant    Marshals.    J 
watchmen,     Assistant     Chiefs     of     Fire     Department.     Firei 
etc.,   all   subject   to   the   approval   of   the   Commission. 

Sec.  3.  His  term  of  office  shall  be  one  year  and  until 
successor    is    appointed    and    qualified. 


The    Authority     of     the     Interstate     Commerce     CoilinilK 

over  intrastate  railway  rates  wherever  in  conflict  with 
terstate  rates  and  commerce  was  sustained  by  the  V 
Supreme  Court  in  the  so  called  Shreveport  case  (Hou 
East  &  West  Texas,  Houston  &  Shreveport,  and  Texa 
Pacific  Rys.  vs.  Interstate  Commerce  Commission).  The 
terstate  Commission  some  two  years  ago  ordered  t 
three  roads  to  equalize  certain  freight  rates  westward  t 
Shreveport  inl  oTexas  with  interstate  rates  from  Dallas 
ward  In  spite  of  an  order  of  the  Texas  Railroad  Conimls 
making  low  rates.  The  Interstate  Commission  order 
sustained  by  the  Commerce  Court  in  1913.  Tin  follOi 
sentences  from  Justice  Hughes'  opinion  are   of  interest! 

We  are  not  unmindful  of  the  gravity  of  the  question 
is  presented  when  the  slate  and  federal  views  conflict,  b 
was  recognized  al  the  beginning  that  the-  nation  COUlO 
prosper  If  interstate  and  foreign  trad.'  are  governed  DJ  n 
masters,  and.  win-re  the  Interests  of  the  freedom  ol  lnt«n 
commerce  are  Involved,  the  judgment  of  Congress  an. 
thi      igenclea   it    lawfully    establishes   must    control 

Wherever  the  Interstate  and  Intrastate  transaction 
carriers    are    so    related    iliat    the    government    of    tl 

volves    tl ntrol    of    the    other,    il    is    Congress, 

state,    thai     is    entitled     to    prescribe    the    final     and    doml 
rule,    for    otherwise   Congress    would    be    denied    the 

i       constitutional    authority,    and    the    state,    and    nol    tH« 
tlon,   would   be  supreme   within   the   national   field. 
Thai    an    unjust    discrimination    in    (he    rates    ol 
carrlci      bj     which    one    person    or    locality    is    undul 

i      i-    lei-    substantially    similar ItlOIl 

i BtltUteS     in    evil     Is    undeniable;    ami    where    t h I f     ' 

consists    in     Mi.-    no i     ol     .in     Interstate    carrier    In     unN 

ably     discriminating    agalnsl     Interstate     Iriilllc    over    Its     " 

i  ii.    .i  in  hoi  n  |    ol    '  long  ress   e\  enl    II    is   clear, 

Having     this    power,    Congress    could     provide     foi 

,,u i  in h    i  I"'    aid    "i     i    subordinate    body,   ami    we 

,  in. I.     thai    the    order   ol    II ommlsslon    now     In    q 

not     I.,      in  I.I     Invn  lid     upon     I  he     u  round     i  hat     it     e)  cei  Si  0 

,i,l Iv      w  lii.  h    i  '..in 'I,  mi    COUld     law  fully    confer. 


; 
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Mr.    Charles    Saxton,    Assistant    Street    Commissioner    of    St. 

lis,    Mo.,    has    been    appointed    Superintendent    of    Garbage 

moval  at  a  salary  of  $2400  per  annum. 
Ir.   Edward    Gies,    formerly   City    Engineer    of    Waukegan, 
has  been  appointed   Engineer  in   charge   sewers  at   Piano, 
where  a  large  new   sewer  system   is   being  constructed, 
[r.    Allan    Wallace,    formerly    connected    with    the     traffic 

lartment     of    the    Grand     Trunk     Ry.,    has    been    appointed 

iffic  Manager  of  the   H.   W.   Johns-Manville   Co.,   New   York 


Mr.  Emory  Sudler,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  in 
rge  of  the  Gunpowder  Improvement  Division  of  the  Balti- 
re  City  Water  Department,  Baltimore,  Md.,  has  resigned, 
;ctive  July  1. 

.Mr.  M.  B.  Lambert  has  been  appointed  Assistant  Manager 
dthe  railway  and  lighting  department  of  the  Westinghouse 
Metric  &  Manufacturing  Co.,  Pittsburgh,  Penn.,  in  charge 
dthe  sales  work  of  the  department. 

||Mr.  J.  C.  Stevens,  M.  Am.  Soc.  C.  E.,  recently  Engineer 
J  the  Ebro  Irrigation  &  Power  Co.,  Ltd.,  Barcelona,  Spain, 
.it  returned  to  this  country  and  has  resumed  his  practice 
Consulting  Engineer,  605  Spalding  Bldg.,  Portland,  Ore. 
Mr.  C.  P.  Dexter,  of  the  County  Engineer's  office,  Seattle, 
ish.,  has  been  appointed  an  Assistant  Engineer,  Alaska 
gineering  Commission.  Survey  work  for  the  new  railway 
Alaska  has  already  been  commenced,  according  to  recent 
•ss  dispatches. 

Mr.  Harvey  W.  Bell,  founder  of  the  Bell  Locomotive 
irks.  Inc.,  Tonkers,  N.  T.,  has  accepted  a  position  with 
H.  K.  Porter  Co.,  Pittsburgh,  Penn.,  where  he  will 
■cialize  in  the  manufacture  of  a   gasoline-steam   locomotiv.' 

mining  and  tunnel  work. 
Mr.  E.  P.  Dillon,  Assoc.  Am.  Inst.  E.  E.,  for  several  years 
th  the  Westinghouse  Electric  &  Manufacturing  Co.,  Pitts- 
rgh,  Penn.,  has  been  placed  in  charge  of  the  commercial 
1  of  the  railway  and  lighting  department  of  the  company 
th  the  title  of  Assistant  Manager. 
Mr.  L.  K.  Sherman,  M.  Am.  Soc.  C.  E.,  Engineer  and  Con- 
ctor,  Chicago,  111.,  has  been  appointed  by  Governor  Dunne 
nember  of  the  Illinois  Rivers  and  Lakes  Commission.  He 
■ceeds  Mr.  Walter  A.  Shaw,  Civil  Engineer,  also  of  Chi- 
SO,  who  some  months  ago  was  appointed  a  member  of  the 
v    Illinois    Public   Utilities    Commission. 

Mr.   R.   J.   Harding,   M.   Am.   Soc.    C.    E.,    Chief   Engineer   of 

■   San    Antonio    Water    Supply    Co.,    San    Antonio,    Tex.,    has 

;n  made  Vice-President   and   General  Manager   of  the    com- 

ny  to  succeed  Mr.  C.  H.   Surkamp,  Jr.,  resigned.     Mr.   Hard- 

f  Is  a  civil-engineer   graduate   of   Cornell   University,    class 

1903,    and    was    formerly   Consulting    Engineer    at    Pough- 

epsie,  N.  Y. 

Mr.  F.   E.  Pierce,  M.  Am.  Soc.  C.   E.,   has  resigned  as  Chief 

gineer  of  the  New  Jersey  Zinc  Co.,  in   whose  employ  he  has 

■ved   for   15    years,   and    has   opened   an    office   at    35    Nassau 

.  Hew   York   City,  as  Consulting    Engineer.      Mr.    Pierce   is  a 

aduate   of   the   Columbia    University    School    of   Mines,   class 

1892,    and    is    a    member    of    the    American    Society    of    Me- 

I    Engineers  and   the  American   Institute  of  Mining  En- 

I  leers. 

is.     Harrison     Smith,     Assoc.     M.     Am.     Soc.     ('.     B.,     and 
C,    See,    .luii.    Am.    Soc.    C.    !•;.,    announce    the    partnership    of 
■V  Smith,  Civil   Engineers,  Temple,  Tex.     They  will   special- 
Ill    highway    engineering.       Mr.    Smith    has    recently     been 
nected    with    hydro-electric    work    in    Alabama    ami    Mr.    See 
recently     resigned    as   Assistant     Engineer.    New    York    State 
hway  Department,   witli    which    ho   had   been    connected    for 
I?  past  six   years. 
In-    Harold    render,   M.    Am.    Inst.    E.    E.   Professor  of  elec- 
nglneerlng    at    the    Massachusetts    Institute    of   Tech- 
has    resigned    to    be. ■■mi.     imfessor  In-charge    of    the 
nenl    of    electrical    engineering    at     the     University    of 
The   departments    <.t"    mechanical    anil    electrical 
Ting    have   been    under  the   joint    direction   of   the    Whit- 
Professor    of    dynamical    engineering       Next    fall    the    de- 
nt  of  electrical    engineering   will    be   on    an    Independent 
sting. 
Mi-     Prederlcl       \      Scbefller,     E     Am      Inst      E      10.    has    been 
President     ..I     the    New     York     Electrical    Society        Mr 
■    was    associated    with    Mr.   Thomas    A,    Edison    in     IS81 
since   been   Genera!    Superintendent    of   the    Pittsburgh, 
ii.    works    of    the    Wcstlnghousi     Electrb     ,*.     Manufacturing 


Co.,  of  the  Brush  Electric  Co.,  Cleveland,  Ohio,  and  Manager 
of  the  Watsessing,  N.  J.,  factory  of  the  Sprague  Electric 
Co.  He  is  now  connected  with  the  Babcock  &  Wilcox  Co., 
Bayonne,  N.  J. 

Mr.  Charles  H.  Wright,  M.  Am.  Soc.  C.  E.,  former  Chief 
Engineer  of  the  Brown  Hoisting  Machinery  Co.,  Cleveland, 
Ohio,  has  been  appointed  City  Engineer  of  Rialto,  Calif., 
where  he  has  been  settled  for  the  last  tthree  years.  Mr. 
Wright  is  a  civil-engineering  graduate  of  the  Worcester 
Polytechnic  Institute,  class  of  1879,  and  was  connected  with 
the  Brown  Hoisting  Machinery  Co.  for  many  years,  and  is  the 
inventor  of  much  of  the  company's  coal-  and  ore-handling 
machinery.  He  retired  from  active  practice  about  three  years 
ago   and    has   since    made    his   home    in    California. 

Mr.  William  Henry  Finley,  M.  Am.  Soc.  C.  E„  former 
Assistant  Chief  Engineer  of  the  Chicago  &  Northwestern  Ry., 
has  been  promoted  to  be  Chief  Engineer,  succeeding  Mr.  E.  C. 
Carter,  M.  Am.  Soc.  C.  E.,  whose  resignation  was  noted  in 
our  issue  of  last  week.  Mr.  Finley  was  born  in  Delaware 
and  educated  in  the  public  schools  of  Wilmington,  Del.  His 
engineering  experience  began  with  the  Edgemoor  Iron  Co. 
in  Wilmington  in  1881.  After  six  years'  experience  here  he 
entered  the  bridge  and  building  department  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  where  he  remained  until  1892, 
when  he  was  appointed  Engineer  of  Bridges  of  the  Chicago 
&  Northwestern  Ry.  He  was  successively  promoted  to  be 
Principal  Assistant  Engineer  and  Assistant  Chief  Engineer. 
Mr.  Finley  is  a  Past-President  of  the  Western  Society  ot 
Engineers. 

Mr.  Henry  N.  Ruttan,  M.  Am.  Soc.  C.  E.,  City  Engineer 
of  Winnipeg,  Man.,  for  nearly  30  years,  has  been  retired  on  a 
pension.  He  will  also  be  retained  by  the  city  as  Consulting 
Engineer.  Mr.  Ruttan's  engineering  experience  dates  from 
1S66  when  he  joined  the  engineer  corps  of  the  Grand  Trunk 
Ry.  Later  he  was  with  the  engineering  staffs  of  the  Inter- 
colonial Ry.  and  the  Canadian  Pacific  Ry.  His  work  on  the 
Canadian  Pacific  Ry.  was  in  the  West  and  in  1SS0  he  took 
up  his  residence  in  Winnipeg,  where  for  several  years  he  was 
in  private  practice  as  a  Civil  Engineer.  In  1886  he  was  ap- 
pointed City  Engineer  and  has  ever  since  held  that  position. 
Mr.  Ruttan  is  a  member  of  the  American  Society  of  Civil 
Engineers,  the  Institution  of  Civil  Engineers  of  Great  Britain, 
of  the  Canadian  Society  of  Civil  Engineers,  of  which  he  was 
President  in  1910,  and  of  the  American  Institute  of  Consult- 
ing  Engineers. 

Mr.  Frank  H.  Alfred,  M.  Am.  Soc.  C.  E.,  General  Manager 
of  the  Pere  Marquette  R.R.,  Detroit,  Mich.,  has  been  appointed 
Chief  Executive  Officer  for  the  receivers,  succeeding  Mr.  W.  A. 
Garrett,  resigned.  Mr.  Alfred  obtained  his  technical  educa- 
tion at  the  University  of  Michigan  and  Ohio  State  University. 
His  first  engineering  experience  was  as  a  rodman  with  the 
Columbus,  Lima  &  Milwaukee  R.R.  in  1SS7.  Later  he  was 
Resident  Engineer  on  construction.  He  was  Assistant  En- 
gineer of  the  Norfolk  &  Western  Ry.  from  1SS9  to  1S94.  From 
1S94  to  1900  he  was  successively  Assistant  to  the  Chief  En- 
gineer of  the  Hocking  Valley  Ry.,  Engineer  of  Maintenance- 
of-way  of  the  Cleveland,  Akron  &  Columbus  R.R.,  and  of  the 
Wheeling  &  Lake  Erie  R.R.  He  was  Assistant  Engineer  of 
the  Pere  Marquette  R.R.,  1900  to  1902,  and  Chief  Engineer. 
1902  to  1905,  when  he  resigned  to  become  Manager  of  the 
Canadian  White  Co.,  Ltd.,  of  Montreal,  Que.  Mr.  Alfred  was 
appointed  Assistant  to  the  President  of  the  Cincinnati,  Ham- 
ilton &  Dayton  Ry.  in  1908,  was  General  Superintendent  until 
1912,  when  he  returned  to  the  Pere  Marquette  R.R.  as  As- 
sistant  General  Manager 


John  P.  Harbison,  tor  nearly  50  years  President  of  the 
Hartford  (Conn.)  City  Gas  Light  <'•>.  died  June  ."..  at  ins 
home  in  Hartford.      He   was  a    prominent    gas   engineer 

Thomas  Dolan,  a  Philadelphia  financier,  for  many  years 
President  of  the  United  Gas  Improvement  '',..  of  Philadelphia. 
died  June   12,     H.-  was  born   in    Pennsylvania,  Oct.   27.   1884 

H.    J.    nil.,  i  i.    former    City    Engineer   of    Milwaukee,    Wis., 
ami  a   pioneer   Western   railwa;    engineer,  died  June   10, 
y'    years       He   also   served    in    various   other   public   offices    in 
M  iiw  aukee. 

W.  J.  Sutton.   \i     \m    [nsl     M     E.,  a   graduate  of  the   M 
in   College   .if  Min.s  ami   instructor  in  mineralogy  there   from 
1896  t"  1898,  died   May   9,     I    Vancouver,   B    0      Hi    wat   bom 
in    Kincardine,  <  ln(  .   in    1 859 

Edward  Q  Brill,  Vice-President  ami  Treasurer  of  J.  Q 
Prill   &   Co.,  ami   Hi.    last    ••!    the   four  sens  <.f  the   foundi 
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the  car  works  at  Philadelphia,  Perm.,  died  at  his  home  in 
Atlantic  City,  N.  J.,  June   7,   aged   63   years. 

William  Armstrong,  a  pioneer  Canadian  engineer,  died  at 
his  home  in  Toronto,  Ont.,  June  9,  in  the  92nd  year  of  his 
age.  He  was  born  in  Dublin,  Ireland,  and  served  as  an  ap- 
prentice and  draftsman  on  English  railways  before  coming 
to  Canada  in  1851.  He  was  subsequently  employed  by  the 
Grand  Trunk  Ry.  as»a  designer. 

D.  K.  Colburn,  Assistant  General  Manager  in  charge  of 
( ngineering  of  the  Sunset  Central  Lines  of  the  Southern 
Pacific  Co.,  at  Houston,  Texas,  died  at  Woodhull,  111.,  June 
3,  at  the  age  of  68  years.  Mr.  Colburn  had  been  connected 
with  the  engineering  and  bridge  and  building  departments  of 
the    Sunset    Central    Lines    for    25    years. 

G.  E.  Tower,  Chief  Engineer,  U.  S.  N.,  retired,  died  June  9, 
at  his  home  in  Washington,  D.  C.  He  was  born  in  Ohio  in 
1S36  and  served  several  years  as  a  steam  engineer  on  lake 
steamers.  At  the  beginning  of  the  Civil  War  he  was  com- 
missioned Third  Assistant  Engineer  in  the  navy,  and  took 
part  in  many  battles.  He  was  promoted  to  be  Chief  Engineer 
in   1887  and  retired   in   1S97. 

Alexander  Stewart,  M.  Can.  Soc.  C.  E.,  Assistant  Chief 
Engineer  of  the  Great  Northern  Ry.,  Seattle,  Wash.,  died  at 
his  home  in  that  city  June  6.  He  was  born  at  Dalhousie, 
N.  B.,  Apr.  23,  1854,  and  educated  at  the  University  of  New 
Brunswick.  His  railway  experience  was  begun  in  1874  as  a 
leveler  on  the  Prince  Edward  Island  Ry.  For  several  years 
he  was  Assistant  Engineer  of  Canadian  railways  and  from 
1880  to  18S2  was  Deputy  Surveyor  of  New  Brunswick.  In 
1SS2  he  was  appointed  Division  Engineer  on  construction  of 
the  Canadian  Pacific  Ry.  Two  years  later  he  resigned  to  be- 
come Assistant  Chief  Engineer  of  the  Alberta  Railway  & 
Coal  Co.  In  1885  he  was  Engineer  in  charge  of  construction 
of  the  Manitoba  &  Northwestern  Ry.,  and  for  three  years 
following  was  Chief  Engineer  of  Railways  for  the  Manitoba 
Government.  Mr.  Stewart  was  Chief  Engineer  of  the  Calgary 
&  Edmonton  Ry.  in  1S89  and  1890,  and  Chief  Engineer  of 
the  Duluth  &  Winnipeg  Ry.  from  1S90  to  1895.  Since  1895 
he  had  been  with  the  Great  Northern  Ry.,  first  as  Assistant 
Engineer,  later  Resident  Engineer  at  Spokane,  and  since  1908, 
Assistant  Chief   Engineer. 

James  Campbell,  former  President  of  the  North  American 
Co.,  and  before  that  Vice-President  of  the  St.  Louis  &  San 
Francisco  R.R..  died  June  12.  at  his  summer  home  at  Green- 
wich, Conn.,  leaving  a  fortune  estimated  at  $50,000,000.  He 
was  born  in  Ireland  67  years  ago.  When  two  years  old  his 
parents  came  to  this  country  and  settled  in  Virginia.  During 
the  Civil  War,  while  a  boy  about  12  years  old,  he  made  the 
acquaintance  of  John  C.  Fremont,  who  afterward  employed 
him  in  the  engineering  department  of  the  Southwest  Pacific 
R.R.  For  a  number  of  years  Mr.  Campbell  continued  in  en- 
glneerlng  work  and  became  Chief  Engineer  of  the  Kansas 
City,  Missouri  &  Mobile  R.R.,  which  later  formed  a  part  of 
tlu  St.  Louis  &  San  Francisco  R.R.  system.  According  to 
popular  accounts  of  his  career  his  first  financial  venture  was 
in  1873,  when  he  bought  up  the  bonds  of  a  number  of 
counties  in  Missouri,  which  were  In  default.  By  mortgaging 
his  holdings  to  the  limit,  he  was  able  to  purchase  bonds  worth 
million  at  their  face  value  for  prices  ranging  from 
10  to  25c.  on  the  dollar.  Railroad  building  restored  prosperity 
in  the  state,  and  he  reaped  large  profits  from  his  venture. 
Subsequently  he  Invested  in  and  promoted  public  utility  cor- 
dis and  the  St.  Louis  .v  San  Francisco  l;  R.  He  was 
i,t  ..I  the  North  American  Co.,  when  the  receivership 
was  forced  upon  the  St.  Louis  &  San  Francisco  R.R;,  and  at 
iin    time  "f  his  death  be  wa     a  defendenl   In  the  United  States 

Government    Bull   against    the   formei    ofl the   St.   Louis 

Pram t.H     to    recover    $14,000,000    of    the    stock- 

,  oni  hli  li     Mm      luMii.T    directors    .are    accused    of 
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AMERICAN     SOCIETY    FOR    TESTING    MATERIALS. 

June    30-July    3.       Seventeenth    annual    meeting    at    Atlantic! 
City,    N.    J.      Secy.,    Edgar    Marburg,    University    of    Penn- 
sylvania,   Philadelphia,   Penn. 

AMERICAN    SOCIETY    OF    ENGINEERS.    ARCHITECTS    AND 
CONSTRUCTORS. 
July   3-4.      Convention   at  Brighton   Beach,   L.   I.      Secretary 
T.  Hugh   Boorman,  35   W.   39th   S'  •  New   York  City. 
AMERICAN     SOCIETY     OF    HEATING     AND     VENTILATING.' 
ENGINEERS. 
July   9-11.      Semi-annual    meeting  at    Cleveland,    Ohio.     Secy  I 
J.   J.   Blackmore,    29   W.    39th   St.,   New   York   City. 
OHIO    ELECTRIC    LTGHT    ASSOCIATION. 

July  16-19.     Annual  convention  at  Cedar  Point,  Ohio.    Secy. 
D.   L.   Gasgill,    Greenville,    Ohio. 
AMERICAN    ASSOCIATION    OF    RAILROAD    SUPERINTEND 
ENTS. 
Aug.    20-21.      Annual   meeting   in    New   York    Citv.      Secy.,    E 
H.  Harman,   Room   101,   Union  Station,   St.  Louis,   Mo. 
AMERICAN  PEAT  SOCIETY. 

Aug.   20-22.     Annual  meeting  at  Duluth.   Minn.     Secy.,  Juliu; 
Bordollo,    17   Battery  Place,   New  York  City. 

Association    of    Ellison    Illuminating    Companies — The    191- 

convention  of  the  Association  will  be  held  at  White  Sulphui 
Springs,  W.  Va.,  with  headquarters  at  the  Greenbrier  Hotel 
Sept.  14-17.  About  twelve  general  papers  and  ten  committet 
reports  will  be  presented.  The  usual  outdoor  sports  will  bi 
available. 

International  Association  for  Testing  Materials  —  Tin 
Seventh  Congress  of  the  International  Association  for  Test 
ing  Materials  will  be  held  in  St.  Petersburg,  Aug.  12-17' 
1915.  Four  days  will  be  devoted  to  the  discussion  of  prob 
lems  on  testing  materials.  Extensive  excursions  into  the  In 
terior  of  Russia  have  been  arranged,  to  follow  the  close  o 
the  Congress. 

Southern  California  Association  of  Members  of  the  Amer 
ican  Society  of  Civil  Engineers — A  dinner  at  Hotel  Clark,  Lo: 
Angeles,  at  which  Sir  William  Willcocks  was  the  guest  ot! 
honor,  was  held  on  June  5.  President  J.  B.  Lippincott  pre-, 
sided.  Col.  Holabird,  who  has  charge  of  the  Imperial  Canai 
made  a  few  remarks  on  the  Colorado  River.  William  Mul 
holland  then  introduced  the  visitor,  who  made  a  general  ad 
dress. 

New  England  Water-Works  Association — The  June  outin' 
will  be  held  on  June  24  at  Worcester,  Mass.  An  inspectioi 
trip  will  be  made  to  the  Pine  Hill  reservoir  of  the  Worcestet 
water  supply,  now  under  construction.  Expenses  at  Wor- 
cester will  amount  to  $2  per  capita.  The  Committee  of  At- 
rangements  is  composed  of  George  W.  Batchelder,  Join 
Doyle  and  Willard  Kent.  The  secretary  is  situated  at  71! 
Tremont  Temple,   Boston,    Mass. 

International  Association  of  Fire  Engineers — Among  th( 
topics  which  will  be  discussed  at  the  42d  annual  conventiot 
will  be  the  following:  "Automobile  Fire  Stations,"  A.  S 
Aungst.  "The  Best  Way  to  Prevent  Fires."  H.  F.  Magee 
"Protection  of  Water  Fronts;  the  Necessity  and  Efflcieni  j  0 
Fire  Boats,"  by  T.  A.  Clancy.  "Has  the  Gasoline  Pumpim 
Engine  Come  to  Stay?"  Edward  F.  Dahill.  Another  sub 
ject  open  for  discussion  is  whether  fire  hydrants  should  bi 
used  for  purposes  other  than  extinguishing  fires.  Then 
will  be   the   usual   tests  of   pumping    engines. 

Pacific-  Northwest  Society  of  Engineers — The  12th  annua 
convention  will  be  held  June  19-20,  at  Seattle.  Wash.,  will 
headquarters  at  the  Frye  Hotel.  The  first  day  will  be  it 
voted  to  business  sessions  and  the  usual  informal  dinner.  Il 
the  afternoon  Floyd  VV.  Allen.  Deputy  County  Engineer,  wil 
read  a  paper  on  the  "Construction  of  County  Roads."  Pol 
lowing  the  dinner  Charles  11.  Swigart,  Supervising  En| 
[J.  S.  Reclamation  Service,  will  deliver  an  illustrated  addrt 
on  storage  problems  in  the  Yakima  Valley.  On  June  2i>  :u 
excursion    Will   made   to   Lake    Keechelus    nam,    now    undet 

si tlon    by    the    r.    S.     Reclamation    Service,    at    Oak    Creek 

w.i-  h 

Cleveland    lOngiiiccrliii;    Socle*  .1       A I    the    34th    annual    I < 

,,       ,n.i   banquet    of  tie-  Society   held  on  June  9  at    the   1   ill 
[t>    Club,    266    members    and    guests    were    in    attendance.      W  ' 
In,  in     ii      I  len.l.i  .1 .     toastmaster     and     retiring     president,     re 

viewed     tin-    progrei       ol     the    Soclctj     di i-     the    past 

New     members    to    Hie    nber    of    UN     were    enrolled    .hum 

i  i  ,      in  1 1  mi-      I  ho     total     membership     74 1.       The 

i-u     til   "i    Me-   s.i.-i.-n    and    Us   nourishing   condition    is   laid    '• 

live    Interest    111    Its  affairs    taken    by    a    large    number  ol 

mcmbi  i  -         Tin      principal     ■  pea  Uei     and    i  ne:  I    of    I  he    i  - 
was   Charles    Whiting    linker,    Kdltot    in   Chief   of    "lOnglni 

.-in.    spoke    .hi     "101  hi.  -i     i.. i      Km-  in.-ei »."       I  >r.     A.     R 
Moldrum,    the   pas Old   Stone  Church   and    1'rcshlenl    Bled 

|.;       ||       VVllll  loi   I        V  ■  -   I  '       I  ho     "I  111  I      I'l"  II  I    CI  H  Ml  he     :,|, 

table   i. it    throe   charter    membc f    llin   Society:      II. .sea    Paul, 

Counts    Recorder,    Wnltor   r     Itlco,    formorlj    Cltj    Engh 

•      ii     Burgi      .   i"i  ne  i  I-    ( ' J    Surveyor. 
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An  examination  of  "Foundations  of  Bridges  and  Build- 
■>"  makes  it  evident  that  it  was  written  primarily  for 
I  n~  a  textbook  for  students  and  young  engineers.  Al- 
iiaiidi  treated  fairly  exhaustively,  each  subject  is  begun 
an  elementary  manner  and  developed  so  as  to  pre- 
ippose  no  knowledge  of  the  subject  on  the  part  of  the 
•ader.     For  example,  the  book  abounds  in  such  clauses 

A    structure   usually    consists    of    two    parts,    one    of    which 

ed  by  the  other;  the  upper  pari   being  known  as  the 

ture     ami     the    lower      part     as      the     substructure. 

•     •  A    pile    driver    is    a     machine     for     driving     piles. 

a    coffer  flam    It         temporary   structure    used    for 

■    of  excluding    the   water  from  a  given  site,  oi 

oily    'a-    t"    such    a    degree    that    with    ..    reasonable 

n'-'ji-t    ■  i    pumping   the   permanent    substructure   may    be   built 

i    the   open    air,   or   that   other   work    may   be  accom- 

1  r,  having  once  dovel  ped  am   lt i n > ■  i i  topic,  there 

jiven  a  considerable  amount  of  matter  of  interest  to 

ii  tical  engineer. 
'I'la'  1 k  is  of  convenient  size  and  contains  numerous 


well  chosen  and  excellently  reproduced  photographs  il- 
lustrate the  text.  There  is  also  appended  a  very  complete 
bibliography,  pertaining  to  the  same  subjects. 

The  first  third  of  the  book  is  devoted  to  piles  and  pile- 
driving,  since  "young  engineers  are  more  likely  to  ob- 
tain their  early  experience  with  pile  foundations  than 
with  any  other  class  of  foundation  construction."  Round 
and  sheath  piles,  of  steel,  timber  and  concrete,  are  dis- 
cussed, with  relation  to  their  properties,  their  design, 
the  equipment  for  driving  and  methods  used.  One  chap- 
ter is  devoted  to  the  underpinning  of  buildings,  one  chap- 
ter to  the  bearing  capacity  of  soils  and  practically  the  en- 
tire balance  of  the  book  to  caissons,  coffer-dams  and  the 
design  and  building  of  piers  and  footings.  Very  little  of 
an  historical  nature  is  included  and  very  little  in  the  way 
of  direct  quotations   from   current   technical   magazines. 

The  book  is  quite  accurate  in  essentials.  The  examples 
of  actual  practice  which  are  mentioned  are  to  be  com- 
mended, inasmuch  as  they  are  mostly  well  known  works 
of  recent  date  and  well  suited  to  the  rest  of  the  contents. 

Some  of  the  items  which  are  discussed,  and  which  add 
considerably  to  the  value  of  the  volume,  are  concrete  piles, 
steel  sheet,  piles,  physiological  elfects  of  compressed  air 
and  prevention  of  caisson  disease,  various  methods  of 
constructing  deep  open  wells  for  buildings,  design  of 
steel  grillage,  shoring  and  underpinning  buildings,  and 
test  boring.  These  items  are  mentioned  as  they  are  not 
so  universally  found  in  other  books  on  foundations. 

On  the  other  hand,  the  book  does  not  go  extensively 
into  the  detail  of  the  application  of  piles  to  piers  and 
docks.  Very  little  is  said  of  diving,  of  the  use  of  ex- 
plosives or  of  quarrying.  No  information  is  given  on 
floating  equipment  or  details  of  contractor's  machinery, 
such  as  tugs,  scows,  pumps,  engines,  dredges,  buckets. 
etc.  Neither  is  stress  laid  on  methods  of  estimating  cost. 
However,  it  was  more  desirable  to  omit  these  subjects 
than  to  have  issued  an  unwieldy  volume.  The  writer  looks 
forward  to  the  day  when  a  more  complete  treatise  on  sub- 
aqueous work,  than  has  yet  been  written,  will  be  issued 
in  several  volumes.  It  is  as  impossible  to  toll  all  under 
one  cover  as  it  would  be  to  confine  an  entire  treatise  on 
civil  engineering  within  the  limits  of  five  or  six  hundred 
pages. 

Briefly  then,  it  may  be  said  that  "Foundations  of 
Bridges  and  buildings"  is  essentially  a  hook  for  the  class- 
room.     It  is  well   written,  systematic  and  accurate. 


I" 
'•Ik  .  New    ■>  oi  i.   Cltj 


Foundation 


Woolworth 


In  his  preface  to  a  "Practical  Treatise  on  Sub-Aqueous 
Foundations,"  M  r.  Fowler  says  : 

The  necessity   for   revising    the   texi    for  a   new   edition   of 

1  -  s    Foundation   ."  bj   the  same  author,  caused  a  genera] 

i"  be  made  of  the   lit  i  iture  on   this  Bubjeci   and  dis- 

fai  i    that    thei  e    ws      need    toi         i ctenslvc 

treatise    than     had  d    on    the    SUbJ 

There  is  no  doubt  but  that  the  available  literature  on 
this  Bubject,  in  book  form,  is  absurdly  small.  The  tech- 
nical papers  have  from  time  to  time  recorded  the  meth- 
ods ami  equipment  used  in  the  construction  of  the  most 
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important  works,  but  very  few  attempts  have  been  made 
to  gather  together,  in  one  volume,  the  must,  typical  ex- 
amples in  order  to  render  them  easily  available  to  the 
student  and  engineer.  To  be  of  the  greatest  service,  a 
book  of  this  character  should  be  systematically  arranged 
with  regard  to  the  methods  employed.  Moreover,  each 
example  from  actual  experience  which  is  chosen  should 
be  the  best  available  to  illustrate  any  given  method,  and 
due  weight  should  be  given  to  the  fact  that  examples 
near  at  home  and  of  recent  date  are  of  most  interest.  How 
well  the  author  has  succeeded  in  this  instance  can  be 
judged  from  the  following  notes. 

The  "Practical  Treatise"  is  a  rather  ponderous  volume 
of  33  chapters  and  800  pages.  The  size  alone  will  op- 
erate against  its  popularity  as  a  college  textbook.  Its 
size  will  not  add  to  its  popularity  with  the  practical  engi- 
neer. It  would  have  been  advisable  to  have  issued  the 
work  in  two  volumes  or  else  to  have  used  thinner  paper. 
There  are  approximately  five-hundred  line  and  halftone 
cuts.  The  halftones  are  almost  without  exception  indis- 
tinct and  decidedly  below  the  standard  of  the  rest  of  the 
volume.  Here  again,  a  different  grade  of  paper  would 
have  produced  a  much  better  effect.  Nothing  so  adds  to 
the  usefulness  of  a  technical  book  as  good  illustrations. 
Nothing  is  more  confusing  than  an  illustration  which 
leaves  everything  to  the  imagination. 

The  book  is  appropriately  begun  by  devoting  the  first 
chapter  to  a  brief  description  of  several  of  the  earliest 
engineering  works  of  history.  Then  follow  two  chapters 
on  crib  coffer-dams;  four  on  piles  and  pile  driving;  five 
on  cylinders  and  caissons,  both  open  and  pneumatic;  one 
on  diving;  one  on  the  removal  of  old  piers;  four  on 
pumping  and  dredging;  and  one  chapter  on  floating 
equipment.  In  other  words,  the  first  half  of  the  book  has 
to  do  with  what  is  usually  the  preliminary  part  of  founda- 
tion work,  the  part  that  is  done  before  any  permanent  in- 
stallation can  be  begun.  The  second  half  of  the  book 
contains  14  chapters  devoted  to  the  character  of  soils  and 
their  bearing  capacity;  the  location  and  design  of  piers, 
walls  and  footings;  the  method  of  obtaining  and  using 
rock  fill;  the  calculation  of  piers,  footings  and  retaining 
walls;  the  properties  of  cement  and  concrete;  the  con- 
struction  of  timber  piers  and  wharves  ami  methods  of 
preserving  timber;  the  foundations  of  seawalls,  dams, 
breakwaters,  docks  and  locks;  the  design  of  concrete 
forms;  and  finally  methods  of  estimating  costs  and  cost 
statistics.  In  addition,  there  are  II  appendixes  giving 
standard  or  typical  specifications  on  such  things  as  ce- 
ment, masonry,  steel   piling,  etc. 

It  will  be  -ecu  that  there  is  very  little  in  the  realm  of 
underground  construction  which  has  not  been  considered 

and  a  great  deal  that  might   not  I xpected  to  be  in- 

i  hided.  For  example,  the  chapters  on  dredges,  sco^  and 
tug  boats  are  as  unexpected  as  they   are   worth   while. 

The  i  bapter  devoted  to  i  o ite  forms  is  admirable.  Also, 

the  chapters  deal with  costs  will  be  helpful  if  properly 

used.  The  author  is  aware  of  the  uece  -d\  of  the  intelli- 
I    i  ii      inasmuch  as  he  Bays : 

1 1   unit Ms  bor    in    used  fi  om  old  data,  I  hi  .    mui  I   be 

ed       i  ii     md    trembling    e  nd    onlj    by    bi  luring   to 

o   thi    Cull<    '    ■     i i:-  in.  ni       Where 

b     ed    "ii    w '"  i.    executed    by    I  he    pel   on 

using    i  ic  in  i    w,.i  k,    i  hei  i     I 

■     I i<     |ui I    to   I i     but    1 1      mil   la   no!    i  he 

been  on id  i  rom   another'     pec 

111    maki      I    Impo     Ibl     to    fori rrect    ludg 


Xo  mention  is  made  of  tunnel  and  subway  constrn 
tion,  which  often  are  subaqueous  and  closely  related 
foundation  work.  Xo  mention  is  made  of  shoring,  uixli, 
pinning  and  moving  of  buildings,  although  they  cons 
tute  an  important  consideration  in  the  building  of  inn 
deep  city  foundations.  The  sinking  of  mine  shafts  migl 
also  appropriately  have  been  included. 

The  method  \\<f>\  in  presenting  the  subject  of  piles  b 
pile  driving  gives  a  fairly  representative  idea  oJ 
method  employed  in  the  case  of  each  of  the  other  subjei 
enumerated.  The  early  use  of  piles  and  the  developrae 
of  the  piledriver  are  first  taken  up.  Details  of  mode 
driving  outfits,  including  leads,  steam  hammers,  sen 
and  pulling  rigs,  are  then  given.  The  properties 
piles,  both  wooden  and  concrete,  are  discussed.  The  ji 
ting  of  piles  and  considerable  detail  regarding 
pumps  and  boilers  required  for  the  jetting  come  ne 
followed  by  some  practical  examples  where  sheet 
round  piling  have  been  used.  Interspersed  all  throu 
are  bits  of  philosophy,  practical  information  and  teehij 
cal  formulas,  which  the  author  apparently  accumulai 
during  a  number  of  years'  association  with  engine*  ri 
construction.  In  fact  the  author  states  in  the  pn  fi 
"but  little  has  been  recorded  as  to  the  experience 
others,  and  the  methods  used  by  the  author  can  be  eas 
and  intelligently  modified  for  any  particular  case."  1 
deed,  the  book  might  appropriately  have  been  entitled  t 
authors'  "Thesaurus  of  Engineering  Fact  and  Formul 
This  is  at  once  the  strength  and  weakness  of  the  volun 
The  many  bits  of  advice,  of  caution  and  of  simple  nan 
tive,  take  one  out  of  the  realm  of  the  academic.  The  i 
cital,  first  hand,  of  difficulties  overcome,  of  expediei 
used  and  work  accomplished,  lend  encouragement  to  th< 
confronted  by  similar  difficulties.  Then,  too,  advice  whi 
undoubtedly  is  from  the  author's  own  experience,  has, 
times,  a  directness  that  would  not  be  found  in  a  bo 
which  is  all  theory.  For  example,  in  one  place,  the  a 
thor  says: 


i 

; 

e, 
e 
a 
I 

J1 

n 

a:; 
m,i 
hi 

.1 
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When  for  some  reason  the  necessary  care  was  not  exi 
cised  in  the  construction  of  a  coffer-dam  and  in  puddling 
or  where  there  were  discovered  conditions  not  known  befc 
the  construction  began,  which  rendered  the  work  unsat 
factory  or  leaky,  it  will  usually  be  found  that  the  mode 
repair  which  seems  most  expensive  will  in  the  end  prove  t 
cheapest  and  the  most  expeditious.  If  the  puddle  prov 
leaky,  and  it  be  decided  that  the  material  was  of  too  poro 
a  nature,  the  best  remedy  is  to  dig  out  and  replace  it  wi 
better. 


W 


How  many  times  has  it  not  happened  that  the  engim 
balancing  in  his  mind  the  reasons  for  and  against,  a  rai 
cal   move,  Would   be  encouraged   to  do   the   heroic,   thou: 

more  expensive  thing,  by  reading  these  words. 

On  the  other  hand,  by  limiting  the  hook  to  the  autho 
personal  experience,  many  heller  examples  of  work  n 
omitted.  Operations  of  our  present  day  could,  in  ma 
instances,  have  been  substituted  to  advantage  for  thi 
which  have  been  cited  and  which  were  conducted  twen 
or  more  years  ago.  Furthermore,  there  is  a  total  lack 
reference    to   some    developments    which    have    occw 

outside  the  author's  experience.  This  is  110  critici' 
of  the  author,  as  no  man  could  he  expected  to  have  bi 
actual  experience  with  the  latest  development  in  cadi  6 

pari nl    of   underground    work.      For  example,   timl 

caissons  which  were  used  so  extensively  several  yearsftj 
and   si  ill    are    in    river    work,   arc    rairly   well    descril" 

Nothing  is  said  of  II xtensive  use  of  reinforced$o 

crete  pneumatic  caissons   for  city  building  foumlalioi 


'" 
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so  called  "Chicago  method"  is  omitted.  The  righting  longer  time  it  remains  in  the  ground  before  reaching  the 
■tructures  which  have  settled  out  of  plumb  and  substi-  wells.  Where  sufficient  ground-water  is  not  available 
on  of  new  and  adequate  foundations,  of  which  there  surface  waters  are  stored  in  laro-e  reservoirs  for' use  dur' 
notable  examples,  is  not  mentioned.  The  avoidance  of  ing  the  dry  season.  The  data  for  15  such  reservoirs  Imi't 
aping  direct' m  pier  holes  by  "general  pumping,"  the  since  1890  are  given  in  a  table  from  which  the  following 
king  process  for  deep  shafts,  the  conveyance  of  con-      figures  are  deduced  by  the  writer: 

Je  by  compressed  air  or  gravity — these  and  many  other  Ar     . 

*.        ..f         ,.        ,.         "„     ,,  •            .                  ,        ,',    ,  n  a.                                                      Maximum      Minimum       Average 

Bus.   in   the   estimation    ot   the    reviewer,    should    have  Drainage  area,  m  sq.  miles                946              0  <n              1  qs 

'  .                         .              „                        ,,                      ,    ,  ,        .  Storage    capacity,     in    mil-                                               "                 S~'H 

J 1  given  snare  in  preference  to  the  manv  tables  from         lion  u.  s.  gal 1  bss  1  o.,  Q  K9,  r 

I  1                  11         ill            11                   1          1              -i                1  Storage     capacity     per     sq               L&86.1                  30.9                531.fi 

Jilogs   and   handbooks   which   are   already   quite   avail-  mile,  in   million  pal                    3=;?  9              i«s            ,,„. 

Cost  of  reservoir,  including  1372 

„  la"d. $1,536,000  $122,400  $3S7  91,> 

u  conclusion,  it  is  the  writer's  belief  that  the  "Prae-  CoH!onof4fservo"-'  Per  mil" 

J.  m        ,.      „    •  ,  ,        ,      ,,      ,    ,  !  llon    gal $2,477.10  $340.6S  $729.71 

II  Treatise    is  as  good  as  anv  book  that  has  appeared  n     ,        , 

the  subject  and  better  than  'anv  for  the  practical  en-  ,  "al  SyStemS  of/uPPlv>  of  wi»ch  one  delivers  impure 

Us  use,  though  not  adapted  for  the  classroom.    That,  &,[  "l  n°\  '"  ,faVOr'  °™g  f°  the  daDger  °f  makin8 

le  it  contains  a  considerable  quantity  of  superfluous  ,ustakes  }or  drinking.     The  maximum  daily  consump- 

antiquated  material   copied   from   technical   papers,  T,  m *™mhel  °f  the1  "*les  m  the  .™>r  1911  ™  from 

Jch  could  be  replaced  with  better  and  more  modern  ex-  ,      to 'J°% <  greater>  and  the  minimum  from  30  to  40% 

ues,  and  while  there  are  several  subjects  omitted  en-  1<JSS'  thal\  t]\e  aVerage  fc^oughout  the  year.     The  largest 

ly,  it  is,  nevertheless,  90%  good,  and  a  valuable  addi-  ^™§e  *"?*  consumption   per   capita    in    1910   was   72 

I.  to  engineering  literature.  ]£'  &"  gaL' m  Bochum"  and  the  smallest  «™  8-5  gal,  in 

a  l  Jauen.     ihe  average  price  of  the  water  delivered  to  con- 

j                 -anr    A"           «a              a  sumers  in  41  of  the  said  large  cities  ranges  from  a  max- 

*©dl@tnni     Wattes?  -  Supply     ai»  imum  of  25.8c.  per  lOOO  gal.  in  Wiesbaden,  to  a  mini- 

Jeiasefl^'    PopMfll^ftedl    OaS=>  mum  of  3.27c.  in  Augsburg,  the  mean  being'l3c.     Much 

forlcfts   Sua    GePfflffiSiEaSf  attention   is  given  by  the  author  to  proper  accounting, 

r,                     t,    T-                 ...  "1US  making  his  book  a  valuable  contribution  to  the  finan- 

EeVIEWED  BY   E.    KUICHLING*  ,  J.-.1    monao-om^f    „f    1                     4.                i 

uai  management  or  Jarge  water-works. 

IIZEITLICHE  WASSERVERSORGUNG  in  Gegenden  Starker  523 

Bevolkerungs-Anniiufung     in     Deutsehland — Von     Dr. -Ing.  "* 

|A.   Heilmann,    Regierunssbaumeister.      Miinchen    and    Ber-  /^^■.^a^.                                ^        z\   © 

lln:   R.    Oldenbourg.      Paper;    7x10    in.;    pp.    viii    +    160;    21  ^<OSH&ip2'©SS©<2il     J%,nff 
illustrations.     5.50  Marks. 

'he  author  presents  in  compact  form  much  informa-  .reviewed  by  H.  F.  Halladay* 

■  i    about    the    growth    of    population    in    the    43    largest  COMPRESSED    AIR:    A    Treatise    on    the    Production,    Trans- 

.  xi        ,-,                   -c         -xi                                  1             3  mission  ami  Is,,  of  Cuminess..,!  Air-ily  Theodore  Simons 

Of  the   German    Empire:    the   Water-supply   and    per  JJ.    Am.    Inst.    M.    E.,    Professor    of    Mining    Engineering 

,■                     i                            t      •     i      x    ■    i  Montana   State   School   of  Mines.      New   York   and   London1 

■ita    consumption    lor    domestic    and    industrial    uses  McGraw-Hm  Book  Co.,  ine     cloth-  6x9  in  •  on   xi  4-173 : 

i     •      2             1000   x      inn        1                 -xi     xi        j               ■    1    ■  42   illustrations.      $1.50,    net                                    " 

q -em  from  1888  to  1911,  alone;  with  the  decennial  m-  T    ,  .          „ 

ise  or  decrease  in  the  total  per  capita  consumption;  !"  hlS  prefaCe  the  author  states  of  his  1,ook: 

eostx   of   lb  pop   wat.r-woTkfi    in    the   vear*    1800     1900  ,  contfnts    are   in^nded    to    give    the    student   and    the 

COSIb    01    Uiese    WatU   WOTK8    in    til,     years    I»y<»,    lyUU  general    reader    such    an    insight    into    the    natural    laws    and 

1910,    and    the    COSts    per    capita  :    and    the    financial  Physical    principles    underlying    the    production,    transmission 

:  I8tics   Of  income,   operating  expense   and   fixed   charges  f"f  "Se  °* '.^P^ssed  air  as  shall  enable  him  to  comprehend 

],.                 ,            .    V.1               t^ri11I       tt        ,         ,•                °.  the    operation    of    the    various    appliances    employed    for    this 

tmg  to   them   111    the   year    1911.       He    also    diSCUSSes  111  purpose  and   to  judge   of  their  merit. 

I  nil  the  subjects  of  the  quality  and  quantity  of  the  sup-  The  book  is  divided  into  four  parts:  Parts  1  and  2.  on 
|  and  whether  it  should  be  furnished  by  the  city,  by  the  production  and  transmission  of  compressed  air,  are 
Jrivate  corp  ration,  or  jointly  by  both,  or  by  an  as-  well  written.  They  contain  problems  which  are  carefully 
jation    of    municipalilties;    the    respective    merits    of  worked  out  and   which   serve  to  familiarize  the  student 

Id-water  and  surface-waters,  together  with  the  neces-  with  actual  quantities  and  the  application  of  the  formu- 
la storage  and  treatment  of  the  latter:  and  the  proper  las. 

Ihod  of  computing  the  cost  of  delivering  the  water  and  Tart  3  is  entitled  "The  Use  of  Compressed  Air."  The 
]  price  at  which  it  is  to  be  sold  to  the  consumers.  reader  would  naturally  infer  that  it  would  cite  a  number 
growing  tendency  of  people  to  congregate  in  cities  of  instances  where  compressed  air  is.  or  might  be  used. 
icated  by  the  fact  that  in  1871  only  26$  of  the  This  is  not  the  case.  Chapters  XII  to  XVI  inclusive 
"illation  of  the  German  Empire  was  urban,  whereas  treat  of  the  theory  of  the  use  of  compressed  air  and  cover 
BOO  the  proportion  rose  to  -1 2 c'<  and  in  191<)  to  Gnrt .  Theory  of  Air  Engines,  Losses,  Efficiency  of  a  Corn- 
increase  is  due  to  the  development  of  indus-  pressed  Air  System.  Reheating,  etc.  The  formulas  given 
i,  and  assoeialed  therewith  is  a  corresponding  increase  in  these  chapters  are  also  illustrated  by  examples. 
he  quantity  of  water  used  for  both  domestic  and  in-  Pari  I  describes  and  illustrates  a  W'w  prominent  types 
rial  purposes.  of  compressors  and  accessories.     Different  \\\h^  of  inlet 

11 y  places  the  old  sources  of  supply  have  proved  and  exhausl   valves  are  shown  and  mention  is  also  made 

quale  and   strenuous  efforts  are  being  made  to  en-  of  automatic  regulators.     For  use  as  a  textbook  the  author 

•  heir  yield.     Oround-waters  are  augmented  artific-  showed  good  judgment  in  not  devoting  more  space  to  dil 

py  diverting  or  pumping  roughly  prefiltered  river  ferenl   forms  of  manufactured  compressors  since  this  in- 

upou  suitable  land  and  allowing  it  to  percolate  verj  formation  can  be  round  in  catalogues  of  the  various  com 

ly  through   the   natural   soil.     The  water  (bus  pro-  pressor  manufacturing  companies.     An  Appendix  of  nine 

lied  is  generally  regarded  as  being  better  than  the  ef  useful  tables  concludes  the  hook. 

Jnt  from  any  artificial    filter,  on   account  of  the  much  Throughout    this    work    the    author    has    made    use    of 
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graphical  illustrations  of  adiabatie  and  isothemal  com- 
pression. Actual  cards  from  single  as  well  as  two-stage 
compressors  are  shown  and  analyzed.  Although  the  author 
has  not  given  to  the  reader  anything  new,  yet  the  infor- 
mation is  well  arranged  for  the  student  and  the  book,  sup- 
plemented by  class-room  lectures,  should  form  a  thor- 
ough course  in  compressed  air  for  the  young  engineer. 
35 

A  TREATISE  ON  THE  LAW  OF  PUBLIC  UTILITIES  OPER- 
ATING IN  CITIES  AND  TOWNS — By  Oscar  L.  Pond, 
Member  of  the  Indianapolis  Bar;  author  of  "Municipal 
Control  of  Public  Utilities."  Indianapolis.  Ind. :  The 
Bobbs-Merrill    Co.      Cloth;    6x9    in.;    pp.    Ivi  +  954.      $6. 

ILLINOIS  PUBLIC  UTILITY  COMMISSION  LAW  AND  MUNIC- 
IPAL OWNERSHIP  LAW.  With  Annotations,  Marginal 
Notes  and  Index-Digest — By  William  J.  Norton,  Secretary 
of  the  Rate  Research  Committee  of  the  National  Elec- 
tric Light  Association.  Chicago:  T.  H.  Flood  &  Co.,  214 
W.  Madison  St.,  and  Electrical  Review  Publishing  Co.,  608 
So.  Dearborn  St.  Linen;  Sxll  in.;  pp.  200.  $2,  net,  post- 
paid. 

Dr.  Pond's  hook  is  a  general  treatise  on  public  utili- 
ties from  the  lawyer's  viewpoint  and  in  law-report  form. 
It  deals  rather  disjointed]}'  with  such  matters  as  munici- 
pal corporations,  municipal  charters,  "municipal  pur- 
poses," franchises,  liabilities,  privileges,  rights  to  fix 
rates,  reasonable  regulation,  valuations,  municipal  own- 
ership, municipal  control,  state  supervision.  Such  pres- 
entation of  discussions  necessarily  differs  from  disserta- 
tions which  might  be  made  from  the  engineer's  point  of 
view. 

For  instance,  in  discussing  contracts  to  exclude  compe- 
tition, a  Xew  York  case  is  cited  in  which  the  court  holds 
ihat  two  telephone  companies  in  a  town  are  a  benefit 
(on  the  theory  that  "one  system  will  never  he  made  to 
reach  all  subscribers  as  cheaply  as  would  he  the  case  if  the 
possibility  of  competition  were  destroyed)  and  that  a 
contraei  lor  exclusive  service  is  invalid.  There  is  no 
comment  here  but  some  four  hundred  sections  farther 
along  the  fallacy  of  competition  in  natural  monopolies  is 
exposed. 

Under  "municipal  ownership"  the  reader  gets  the  im- 
pression  that  failure  of  regulation  necessitates  municipal 
:  hip  and  thai  this  best  conserves  public  inter 
1 -1.  Vet  under  "municipal  bureaus"  the  opposite  impres- 
sion is  given — that  the  institution  of  a  nonpartisan  and 
permanenl  regulating  commission  gives  a  business-like 
handling  to  purely  business  matters,  secured  in  no  other 
May.  The  author  Frankly  admits  thai  cases  coming  before 
such  commissions  are  business  matters  ao1  besl  settled 
by  court  procedure. 

I .  "'-nil  the  author  has  endeavored  to  presenl  the 
etate  of  judicial  opinion  and  economic  thought   on  the 

■ariety    of    topil  -     mentioned.        In     some    instances 

tie-  logical  and  Hi-  1  I     ibeled  and  then  the  spe- 

cial pleader  -  mething  to  supporl  his  case  »  hich- 

e  ,  r    id<  he 

Tie-  engim  er  n    lor  illuminate £  .1 

uch  points  a-  i  ourl   at! 
tor  utiliiie        1  !■  volume   1     ponderou 

without    the    juirsuii    of   such    ultimate   details    (which 
.  often   become  of  control  I  inp  to 

the  enj  meroi      md  e\  idently 

rompr<  '  I  one  the  1 becomi 

at  importance  to  the  "  leer. 


M r.   \oi  1  ed  copy  of  the  1 

lllinoi-   public-utility  laws.     Nntvn 

ho  e  dealing  with   illinoi    utilil  iei ,     Th  - 


first  an  index  giving  references  to  various  provisions  \ 
the  order  that  an  engineer  would  expect — powers  J 
duties  of  commission,  utility,  municipality,  public;  cur, 
procedure;  penalties,  etc.  After  that  the  utility  law  ,:| 
the  municipal  ownership  law  are  reprinted,  with  I  he  ,. 
dition  of  footnotes  showing  many  of  the  probable  sour: 
of  the  various  provisions  (in  earlier  laws  of  other  stafel 
The  footnotes  also  comment  on  the  statute  and  on  pr. 
tice  under  other  statutes  of  other  states.  The  utility 'f 
such  a  work  as  this  is  obvious. 

A   SeIhi<n>©E    T©sx(t    01m    GDflecftipae 
Mss.clhnEa©5ry 

CONTINUOUS  AND  ALTERNATING  CURRENT  MAl'IIIXET 
An  Elementary  Textbook  for  Use  in  Technical  Schocc- 
Bj  .1.  H.  Men-emit.  Assistant  Professor  of  Electril 
Engineering,  Columbia  University.  New  York:  J< 
Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall.  Ltd.  fWi 
Technical  Series.]  Cloth;  5xS  in.;  pp.  ix  +  266;  2S8  t* 
illustrations.      $1.75,    net. 

Prof.  Morecroft  explains  that  his  hook  has  been  wrftfl 
for  school  use  (for  industrial,  technical-high  and  en- 
nering  schools)  which  explains  the  rather  more  acadfti 
approach  to  the  subject  than  is  seen  in  the  earlier  ;i 
supporting  texts  of  the  same  series  of  this  publisher- 
for  instance  Timbie's  "Elements,"  "Essentials"  and  "P- 
ercises."  Common  effects  of  current  are  described  brief) 
first  and  followed  by  an  outline  of  direct-current  pheno- 
cna.  From  the  start  the  mathematical  shorthand  notati* 
is  employed  for  most  concise  statement  of  natural  la\ 
The  real  mathematical  processes  involved,  however,  ;i 
epiite  elementary  and  this  presentation  should  be  easily  I 
cepted  by  even  young  students  and  also  by  older  "pr; 
tical"  men  who  have  approached  the  subject  through  BU 
books  as  mentioned  above.  After  this  introductory  in; 
ter  on  general  theory  (limited  to  direct  currents)  i 
author  announces  consideration  of  direct-current  (he  pi 
fers  the  term  "continuous-current")  and  alternating-cu 
rent  apparatus  separately  and  in  that  order.  The  fi 
lowing  four  chapters  (170  pp.)  show  up  the  former  a: 
the  next  six  (170  pp.)  are  devoted  to  the  latter.  Fiy 
i  hapters  (85  pp.)  take  up  miscellaneous  allied  topics  |i 
rectifiers,  auxiliaries,  operation,  eh. 

Commercial  designs  (mechanical  and  electrical)  of  e 
reef -current  machinery  are  pictured  and  described  uml 
the  divisions  of  (1)  Held  frames;  ( '.' )  armature  cure 
(li)  commutators;  (I)  brushes  and  rigging;  (5)  fie 
windings;  ((i)  armature  windings.  The  diagrams  a 
original  ami  the  halftones  are  catalog  cuts  for  the  me 
pai't,  both  well  serving  lor  (heir  intended  purpose.  'I' 
several  actions  in  generators  and  motors  are  set  for 
very  simply  ami  clearly  and  seemingly  as  adequate 
:i  po  ihle  under  the  limitations  of  a  very  elements 
le\l  ;  (his  action  includes  (for  generators)  vo 
rial  ion  .  commutation,  armature  reaction,  current  in 
voltage  characteristics,  parallel  operation,  and  (fi 
motors)  torque,  power  ami  speed  characteristics,  contri 
efl neii-s,  losses,  etc. 

Before     dipping      into     allernal  in rrenl      maehiiici 

proper,  I  here  i-  given  a  preparatory  i  liapter  on  nlterTifl 
in-  current    Ihoon    which   show;    i  are  and   ability   in  pr 

-  i  III  in-    i  om-epls   win.  li   ale  oi '  ■  I  i  1 1 ;  I  I'  1 1  \'    "rasped   b\ 
student;     villi    .  1 1  It  u  idly      for    inslam  e    \eelor    quantitic 
i  f  any  critici   in  i  an  be  made  il   i-  llial   these  ine 

i nia\     think    fi the    di  eu     ion      leading    up   I 

lei  v  di  |ihn  emenl  helv,  ecu  voltage  and  current  lied  I' 
onie  occult    device  i  lie  eu  rrenl    act  uallv   I  rails  lie-   \oll;e 
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loes  not  flow  until  some  time  after  impressing  poten- 
4\;  whereas  they  will  be  saved  later  grief  if  they  can  be 
light  from  the  start  that  the  current  is  necessarily  at 
Jv  instant  dependent  on  voltage,  all   possible   reaction 
Iflges  being,  included.     The  features  of  design,  con- 
duction and  performance  of  commercial  alternating-cur- 
t  apparatus  is  taken  up  in  a  way  similar  to  that  noted 
direct-current  equipment,  transformers   being  natu- 
j  ly  included.     The  final  sections  on  conversion  of  aver- 
ting to  direct  current,  advantages  of  polyphase  power, 
Heating  and  control  apparatus,  handling  and  faults  of 
Bines,  measure  up  to  the  standard  of  the  other  parts. 


[ERICAN  ELECTRICIANS'  HANDBOOK:  A  Reference  Book 
for  Practical  Electrical  Workers — Compiled  by  Terrell 
Croft.  New  York  and  London:  McGraw-Hill  Book  Co., 
Inc.     Leather:  4x7  in.;  pp.  711;  320  text  figures.     $3,  net. 

All  engineers  (not  electrical  specialists)  who  have  com- 
lined  that  existing  electrical  handbooks  were  too  much 
itemized  theory  and  too  little  compilation  of  practical 
ta  and  details,  will  welcome  this  little  member  of  the 
ndbook  family  to  round  out  their  collection.  It  treats 
■orv  very  lightly,  of  course,  for  this  part  obviously  has 
bn  prepared  for  the  "practical  man"  rather  than  the 
gineer. 

The  appearance  of  the  book  is  pleasing  for  it  is  not  a 
mbersonie  volume  and  the  typography  is  clean  and 
:ar.  -  One  of  the  most  pleasing  features  is  the  illustrat- 
■  no  "trade  cuts"  have  been  admitted  and  everything 
executed  with  the  same  technique.  A  certain  appear- 
ce  of  unity  is  thereby  fostered  and  this  has  been  in- 
cased by  the  way  in  which  the  single  compiler  has  hand- 
1  his  material.  The  book,  obviously,  admittedly  ami 
eessarily  is  a  compilation;  the  compiler  has.  in  seem- 
llgly  every  case,  shown  the  authority  for  recommenda- 
»ns  not  made  on  his  own  responsibility.     A  very  wide 

.ii'ees  is  evident. 
The  contents  are  assembled  under  six  general  divisions 
hough  they  are  not  called  "chapters"),  the  first  of 
lich  (  1  ■.'•">  pp.)  is  labeled  "Fundamentals."  The  author 
llirts  off  with  familiar  conversion  tables  and  then  ex- 
,  litis  direct-  and  alternating-current  phenomena  by  hy- 
aulie  analogs;  he  dips  inl  typical  circuits,  voltage  re- 
I  ion-.  tr-iiiiLj.  properties  of  electrical  materials,  proper 
lection  of  supply  systems,  layout  of  distribution  eir- 
|its  and  a  great  variety  of  things  which  can  hardly  be 
taloged   here. 

-    nlarly  in  the  second  section,  "Motors  and  Genera- 
is'-  i  r.'.'i  pp.),  the  compiler  goes  from  explanations  of 
to  performance  data,  operating  difficulties,  motor 
lit  ions,   insurance  installation    rules,  etc.     Sections 
lOutside   Distribution"  and  "Inside  Wiring"   follow. 
"i  nicr   quite   short    (  ",  o    p. )    and    latter    rather 

1. 1.     1 1  ere  are  si  I    fori  h  approved   pole-line  and 

rrotmd-cotidiiit   piaeliee;  the  layout   of  distribution 

lard  wiring  symbols;  insurance  requirements; 

tic>  and  dimensions  of  wiring  material.-;  working 

;- ;  bell,  alarm,  telephone  and  gas  lighting  VI  h 

out    of    ml.  i ■    ni-i;ill;it  ions,    with    h 

mil    work,    and    an    infinite    variel 

1 '  ion    ( .">()  pp.  I    is  .leu. ted  to  alteriiating- 

nl   transformers,  giving  common  connection  schemes 
i.ing  three-phase  units   ( -in- 

JHorc  i    "auto"    t  ransformers   and    compel 


stant-current  "tubs,"  presenting  insurance  rules  covering 
installation,  various  methods  of  outside  mounting,  etc. 

The  final  section  (50  pp.)  is  on  "Illumination"  and 
this  covers  such  a  variety  of  things  as  physiological  ef- 
fects, use  of  direct  and  reflected  light,  tables  of  economic 
illumination  intensities,  photometry  and  photometric  cal- 
culations, shades  and  reflectors,  various  incandescent  and 
arc  lamps,  design  of  interior  illumination  schemes,  street- 
lighting  practice,  etc.  There  is  in  this  section  one  ob- 
vious omission  where  use  only  of  prismatic  glass  shades 
and  reflectors  is  discussed  at  any  length;  of  course  data 
yre  not  easily  available  for  the  several  other  (and,  to 
some,  the  more  pleasing)  kinds  of  shades  to  be  seen  in 
use— frosted  glass,  opal,  etc.,  in  various  sizes  and  shapes. 

Reviewed  i;y  Alton  L.  Smith* 

DESCRIPTIVE  GEOMETRY:  Part  I,  Lines  and  Planes— Bv 
John  C.  Tracy.  Assistant  Professor  of  Structural  Ensi- 
neerins-.  Sheffield  Scientific  School,  Yale  University.  Part 
II,  Solids — By  Herbert  B.  North,  Assistant  Professor  of 
Drawing-  and  Descriptive  Geometry,  Sheffield  Scientific 
School.  Yale  University,  and  John  C.  Tracy.  New  York: 
John  Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall, 
Ltd.      Cloth;    HlxS    in.;    pp.   x    J-    126:   illustrated.      $2.    net. 

The  elementary  principles  of  descriptive  geometry  are 
here  presented  in  103  problems.  A  little  over  half  the 
text  is  devoted  to  the  point,  line  and  plane,  16  pages 
deal  with  projections  of  the  geometric  plane  figures  and 
solids  and  the  remaining  text  is  given  up  to  developments, 
sections,  tangencies  and  intersections. 

A  few  years  ago.  about  the  only  available  text  for  de- 
scriptive geometry  was  that  by  Prof.  Church.  For  sev- 
eral reasons  this  was  not  well  adapted  to  the  requirements. 
of  modern  engineering  students.  Because  of  its  difficulty 
and  the  manner  of  presentation,  many  engineers  and 
some  teachers  advocated  the  omission  of  descriptive 
geometry  from  the  curriculum  and  by  their  arguments 
indicated  that  they  failed  to  grasp  the  great  importance 
of  the  subject  to  the  designing  engineer.  This  importance 
lests,  not  so  much  on  the  technical  applications,  as  on 
the  training  it  gives  the  imagination  in  developing  the 
power  of  visualizing  and  dealing  with  nonexistent  forms 
in  a  logical  manner.  During  the  past  ten  years  much 
thought  has  been  given  by  teachers  to  the  question  of 
mori  effective  presentation  and  many  new  texts  have  re- 
sulted. 

The  one  before  us  introduces  three  rather  unique  fea- 
tures. First,  the  reduction  of  all  solutions  to  the  opera- 
tions involved  in  four  fundamental  problems,  namely, 
finding  the  traces  of  a  line,  rotation  of  a  point  about  an 
axis  perpendicular  to  a  plane  of  projection,  rotation  of  a 
point  into  a  plane  about  an  axis  in  that  plane  and  find- 
ing the  line  of  intersection  oi  two  given  planes.  The 
s.  ...in]  feature  is  the  use  of  a  series  of  :  ead  of 

one  for  the  succes  ive  steps  of  an  illustrative  solution. 
while  the  third  innovation  is  the  three-column  arrange- 
ment which  gives  in  parallel  columns  the  space  solution, 

or  ge ctr\   involved,  the  specific  solution,  or  statement 

aboui  the  draw  ing,  and  the  drawing  itself. 

Other  feature-  to  l"  thai   the  arrangement 

of  views  is  that  known  as  third-angle  and  the  designa- 
tion of  the  plane  of  the  various  projections  is  by  ex- 
ponential letters,  h,  v  and  p.  This  is  the  only  rational 
way  to  handle  these  two  matters. 

'I'h.    [  '  gotten  up  both  in  arrangement  and  il- 
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lustrations,  and  the  only  criticism  to  be  offered  is  the 
lack  of  a  collection  of  practice  problems  selected  from 
engineering  practice  and  the  rather  meager  reference  to 
some  of  the  higher  branches  of  the  subject.  As  a  guide 
through  an  intricate  subject  it  should  prove  reliable  and 
efficient. 

» 

CgiEe^Uax&aoira  <o>ff  BeM  H3>ew©s 

Reviewed  by  Winslow  Herschel* 
aus  theorie  und  praxis  des  riementriebes  mit 

besonderer  Beriicksichtlgung  der  "Riementriebe  Boesner, 
D  R  P  •  Ein  Handbuch  zum  Gebrauch  beim  Entwerfen  yon 
Trelbriemenanlagen  fur  Maschinen-Ingemeure,  Betriebs- 
leiter,  Fabriktanten  und  Studierende — Von  Fritz  Adolf 
Boesner.  Ingenieur  in  Aachen.  Berlin:  A.  Seydel,  Konig- 
gratz.rstrass.-  31.  Paper:  Sxll  in.;  pp.  75;  17  text  figures 
and   5    tables.      5   Marks. 

The  method  of  calculation  of  belt  drives  which  the 
author  presents  is  not  in  general  use,  although  he  first 
published  it  some  20  yr.  ago.  It  is  based  on  the  idea 
that,  for  given  materials  of  belt  and  pulley,  the  coefficient 
of  friction  is  not  a  constant  but  is  dependent  upon  the 
ratio  of  the  diameter  of  smallest  pulley  to  the  thickness 
of  belt.  If  this  ratio  is  known,  the  ratio  of  the  effective 
pull  to  maximum  stress  may  be  found  from  a  table,  which 
also  contains  the  correction  to  be  made  for  effect  of  cen- 
trifugal force. 

The  Boesner  belt  drive  is  an  arrangement  for  obtaining 
an  effective  pull  which  is  large  in  proportion  to  the  max- 
imum stress  to  which  the  belt  is  subjected,  by  using  pul- 
leys on  active  shafts,  instead  of  idlers,  to  increase  the 
length  of  the  arc  of  contact.  It  is  patented  in  Germany 
and  elsewhere,  including  the  United  States. 

The  extensive  investigation  of  the  efficiency  of  belt  and 
rope  drives,  made  by  Prof.  Kammerer,  is  discussed 
in  considerable  detail,  and  the  results  are  compared  with 
the  usual  theory  of  Grashof  and  the  new  theory  of  the 
author.  Prof.  Hammerer's  results  are  given  in  tables  of 
figure-,  instead  of  in  the  somewhat  less  tangible  curves 
in  which  they  arc  presented  in  the  original  report.  Mr. 
Boesner  claims  that  while,  according  to  Prof.  Kammerer, 
the  tests  confirm  the  German  rules  of  practice,  as  formu- 
lated by  C.  0.  Gehrckens,  in  reality  they  agree  much  bet- 
ter with  the  Formula  here  presented.  A  stress  of  from 
i:;n  to  570  Lb.  per  sq.in.  is  recommended,  and  a  table  of 
36  installations  is  given,  some  of  which  proved  success- 
ful v,  ill,  stresses  of  this  amount,  while  others,  in  which 
tresses   were  higher,  had  to  he  rebuilt. 

The  book  is  well  supplied  with  practical  examples  giv- 
ing costs  as  well  as  dimensions,  and  it  should  be  of  value 
o  e  in  charge  of  the  operation  or  design  of  belt  drives, 
v 
,  i  |      ■;    w.vrioi:    AND    HOW    TO    BET    it     By    Allen    Hazen, 
\l      Am     So.-     i'      10.     Second    edition,     revisril    anil    •  iiln  rt'.cil. 
New    Vi.i)      John    Wiley    &    Sons,    Inc.     London:   Chapman 
ii.ll      Ltd         Cloth      5x8     in.:    pp.    x»      ' '■»••;      illustrated. 
$1.60    (6%    shillings),    "•  I 

Bool     designed,  like  this  one,  for  intelligent  laymen, 
both  officials  and  plain  citizens,  and   for  engineers  who 
:  ,,i    pei  ialized  in  the   tubjed  treated,  serve  a  must, 
pui  posi      particularly  when  so  well  pre  i  rited  a    i 
the   volume  before   u  .     The   pxeseni    edition    has    been 
M  up  to  dale  ( jee  our  i    lie  of  Oct.  1"..  1907  for  re- 
,,r    the     firscl     edition).      It     is    onlj    ne< 
further,    For    the    benefil    of  those    who    have 
dition,    that    the    author    firsl     n 
the  of  v  att  i    upplie     and    then    takes 

ton,  d.  c 


up   the  action  of  water  on   iron    pipes   and    "red-tfo 
troubles."     This  brings  him  naturally  to  water  puiifi 
tion,  to  which  he  gives  a  half-dozen  chapters,   includ 
one   on    water-purification    methods    arranged    accordi 
to  the  matters  to  be  removed  and  another  on  the  requij 
sizes  of  filters  and  other  parts  of  water-works, 
are  chapters  on  water  pressures,  use  and  measuua 
water,  laying  out  and  building  works  and  two  chap 
financial  aspects,  the  last  one  of  these  dealing  wit 
licly  owned  water-works. 


Reviewed  by  Rossiteb  E.  Potter* 

FACTORY  ORGANIZATION  AND  ADMINISTRATION- 
Hugo  Diemer,  M.  Am.  Soc.  M.  E.,  Professor  of  Industi 
Engineering,  Pennsylvania  State  College.  Second  < 
tion,  revised,  enlarged  and  reset.  New  York  and  L 
don:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  " 
xv   +    378;   174   illustrations.     $3,   net. 

THE  PSYCHOLOGY  OF  MANAGEMENT:  The  Function  of 
Mind  in  Determining  Teaching  and  Installing  Meth 
of  Least  Waste — Bv  L.  M.  Gilbreth.  New  York:  Stur 
&   Walton.      Cloth;   6x9    in.;   pp.  344.      $2,    net. 

The  first  edition  of  Prof.  Diemer's  book  was  publisl 
in  1910.  Those  familiar  with  this  earlier  edition  \ 
remember  it  as  a  book  rich  in  practical  working  deti 
of  means  and  methods.  It  is  distinguished  partieula 
by  the  number  of  printed  forms  illustrated.  These  foi 
cover  the  system  and  records  of  the  purchasing,  stot 
cost,  production  and  planning  departments  of  fact 
organizations.  The  forms  illustrated  and  the  acconr 
ing  text  will  be  of  service  to  the  heads  of  such  de] 
rnents,  in  any  factory  which  is  trying  to  keep  its  metl 
up  to  date.  The  four  longest  chapters,  as  the  book  n 
stands,  are  those  on  planning  factory  buildings,  einpl 
ment  and  labor  problems,  the  production  or  planning 
partment,  and  the  cost  department.  The  book  as  a  wli 
is  preeminently  one  for  the  general  manager  or 
manager. 

In  getting  out  this  second  edition,  the  author  has 
parently  gone  over  the  entire  book  with  intelligent  gj 
The  material  has  been  rearranged  to  some  extent,  some 
the  original  text  has  been  omitted  and   new  matter 
been  added  to  cover  recent  developments.     The  net 
suit  is  an  increase  of  about  60  or  65  pages.     On  accoi 
of  the  shifting  of  sections  of  text   from  one  chapter 
another  in   the   rearrangement    of  the  book,  it  would 
tedious   to   enumerate    in    detail    the    new   matter   aodil 
Much  of   it   appears   to   have   been   suggested    by    v .1 1 ■  > ■ 
lecciit  discussions  in   the  technical   periodicals.     The  t| 
ditions  include  one  complete  new  chapter,  of  nine  pag 
on  industrial  finance. 

Perhaps   the    most    striking  change    is    the   addit 

topical  headings  and  numbers  for  the  paragraphs.  Tli 
bladings  are  in  heavy  black  type  and  constitute  a  pi 
improvement.  References  have  been  added,  al  the  Bit 
of  each  chapter,  to  modern  books  on  the  chapter  SUffl 
and  the  list  of  reference  books  given  in  the  chapter 
bibliography  has  been  nearly  doubled  in  length,  wli 
about    a   dozen    pages  of  the  book   reviews   in    this  cllflpt 

have  been  oimi id! 

The  book  has  been  notably  improved  in  this  pditin 
and  it  is  now  even  a  bigger  three  dollars'  worth  (hint  ' 
lore.  In  the  reviewer's  opinion,  however,  I  he  improi 
men  I    is  scarcely    enough   to  warrant    the  pnrehft  e  oj 
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dition  by  anyone  already  owning  a  copy  of  the 


psychology  of  management,  so  the  author  explains 
by  the  way'  should  not  be  confused  with  Frank  B. 
th,  of  bricklaying  fame),  means  the  effect  of  the 
that  is  directing  work  upon  that  work,  and  the  ef- 
>f  the  undirected  and  directed  work  upon  the  mind 
>  worker.    This  is  certainly  a  good  broad  subject  for 
and   one   admittedly    important.      The   author's 
of  treating  it,  however,  appears  to  be  less  impor- 
an  interesting.     The  book  is  written  chiefly  from 
dpoint  of  the  psychologist,  apparently  with  the 
pose  of  interesting  industrial  managers  in  psy- 
and   interesting  students  of   psychology   in   the 
ct  of  "scientific  management."     The  reader  who  i- 
>ractical  turn  of  mind  and  familiar  with  the  current 
ture   and   principal    works   on   ''scientific    manage- 
,"  will  find  here  little  that  is  new.    Moreover,  he  will 
:he  style  at  times  a  bit  wordy.    The  author's  point  of 
however,  occasionally  yields  a  new  idea  of  practical 
,  and  the  book  may  serve  for  nontechnical  readers 
digest  of  "scientific  management"  literature. 

'RIPTIONS  OF  LAND:  A  Text-Book  for  Survey  Stu- 
ents — By  R.  W.  Cautley,  Late  Surveyor  to  the  Land 
itles  Office  at  Edmonton.  Alta.,  and  Member,  Alberta 
nd  British  Columbia  Boundary  Commission.  New  York: 
he  Macmillan  Co.     Cloth;   5x8  in.;  pp.   89.     $1. 

rhaps  there  can  be  no  better  statement  of  the  in- 
of  this  book  than  that  given  by  the  author  himself 
c  preface,  an  extract  of  which  follows: 

lave  written  the  following  textbook  in  the  hope  that  it 
prove  useful  in  helping  survey  students  to  get  up  the 
ct  for  their  examination  (for  government  license),  and 
Is  far  more  important  to  realize  the  importance  of  the 
ct,  and  by  further  study  of  it  to  become  capable  of  fill- 
more  useful  position  as  a  surveyor  in  after  life, 
riting  descriptions  of  land  is  essentially  a  branch  of 
ylng  and  every  complicated  description  should  be  drawn 
authorized  surveyor.  Unfortunately,  a  great  many 
yors  are  satisfied  with  obtaining  proficiency  in  field- 
as  the  most  important  and  lucrative  part  of  surveying, 
lo  not  take  the  trouble  to  become  proficient  in  descrip- 
wrlting,  draftsmanship,  survey  law  or  any  other  kindred 
ct  once  they  have  obtained  their  commission, 
venture  to  say  that  any  surveyor,  having  just  acquired 
ommission,  who  will  devote  a  year  or  two  to  acquiring  a 
ledge  of  office  work  and  general  business  methods  in  a 
tment  of  the  government,  in  the  land  department  of  a 
ay  system  or  in  the  employ  of  any  corporation  having 
slve  dealing  in  land,  will  find  that  the  knowledge  so  ob- 
d  will  open  to  him  a  wider  field  of  opportunity  and  will 
than  compensate  him  for  the  increased  earnings  which 
ight  have  had  by  undertaking  field  work  at  once. 

'  lie  book  itself  is  divided  into  13  chapters  outlining 
Miods  of  describing  hind  boundaries  based  on  actual 
"I  how  to  reference  descriptions  to  governmenf 
Ms  of  record;  the  use  of  natural  boundaries  in  de- 
*j»tions ;  \\<v  of  the  words  "more  or  less"  in  descrip- 
■<;  the  use  of  bearings  in  descriptions;  description  of 
H  hinders ;  description  by  exception;  of  railway  rights- 
'  . i \p ;  of  mineral  lands;  interpretation  of  faulty  de- 
«j»tions,  and  then  a  chapter  on  examples  of  desenp- 
"    of  land   including  city  lots,  quarter-sections,  parts 

by  rights-of-way,  He. 
U  noted  in  the  preface,  the  book  is  intended  for  Ca- 
in practice  and  for  that  reason  is  noi  of  particular 
to   American   surveyors  and   engineers;   but    many 
■lie  general  principles  involved  are,  of  course,  the  same 
lunerienn  practice  as  in   Canadian   practice,  and   Iho 
I    will    therefore  be  a  valuable  addition   to  any  sur- 
I  rv-  library. 


ELECTRIC  CAR  MAINTENANCE — By  Walter  Jackson.  Asso- 
ciate Editor.  "Electric  Railway  Journal."  New  Fork 
and  London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.   x  +  275;    140    text   figures.      $3,   net. 

The  contents  of  this  book  come  very  largely  from  the 
columns  of  The  Electric  Railway  Journal.  As  this  mat- 
ter is  the  recorded  experience  of  maintenance  men  scat- 
tered broadly  over  the  country,  "kinks"  much  of  it,  it  is 
intensely  practical  and  of  vital  everyday  interest  to  rail- 
way officials  in  high  and  low  position. 

The  various  items  naturally  group  themselves  some- 
what as  follows:  (1)  mechanical  appliances  for  train  op- 
eration; (2)  structural  car-body  parts  and  fittings:  (3) 
brake  fittings;  trucks,  etc.;  (4)  motors;  electric  control; 
heaters,  lamps  and  auxiliaries:  (5)  collectors:  (6)  bear- 
ings and  lubrication;  (7)  cleaning;  (8)  shop  practice: 
(9)   instruction  prints. 


ENGINEERS'  HANDBOOK  of  Tables.  Charts  and  Data  on  the 
Application  of  Centrifugal  Fans  and  Fan  System  Appar- 
atus. Including  Engines  and  Motors,  Air  Washers,  Hot 
Blast  Heaters  and  Systems  of  Air  Distribution — Edited 
by  Willis  H.  Carrier,  Chief  Engineer.  Buffalo.  N.  T.:  The 
Buffalo  Forge  Co.  Flexible  leather;  4x7  in.;  pp.  581: 
illustrated.      $3. 

The  chief  engineer  of  this  well  known  manufacturing 
company  has  assembled  a  vast  amount  of  useful  infor- 
mation and  data  on  the  properties  of  air,  heat  loss  from 
structures,  heating  and  ventilation  requirements,  air 
cleaning  and  humidifying,  drying,  forced  and  inducer- 
draft  in  moving  air,  air  ducts,  fans,  etc.  Some  of  this  is 
fundamental  theory,  some  is  statement  of  common  prac- 
tice and  much  is  from  the  files  of  this  manufacturing 
company — particularly  those  sections  presenting  the  per- 
formance and  dimensions  of  certain  lines  of  apparatus. 


HEW    PUBLICATIONS 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all, 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  of  books  or  papers  privatelj 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice.] 

AMERICAN  ROAD  BUILDERS'  ASSOCIATION — Proceedings 
of  Convention,  Philadelphia,  Penn.,  Dec.  9-12,  1913.  and 
Reports  of  the  Executive  Committee.  Secretary  and  Treas- 
urer Presented  at  Annual  Meeting,  Feb.  6,  1914.  New 
York:  E.  L.  Powers,  Secretary,  150  Nassau  St.  Paper: 
6x9   in.;   pp.   320.     $2. 

THE  AUTOCAR  IMPERIAL  YEAR  BOOK.  1914— London  (20 
Tudor  St.):  Iliffe  &  Sons.  Ltd.  Cardboard:  8x12  in.;  pp. 
126;    illustrated.      2%    shillings,    net. 

BUSINESS  ADMINISTRATION;   Its   Models   in   War.  Statecraft 
and    Science — By    Edw.    D.    .Tones.      New    York:   The    Engi- 
ering     Magazine     Co.        [Works     Management     Library. 1 
Cloth;   5x8    in.;   pp.   vii  +  275.      $2,    net. 

CAMBRIA    STEEL:    A    Handbook    of   Information   Relating   to 

Structural  Steel  Manufactured  l'v  the  Cambria  Steel  Co., 
Containing  Useful  Tables,  Rules,  Data  ami  Formulae  for 
the  Use  of  Engineers,  Architects,  Builders  and  Mechanics 
— Prepared  and  Compiled  by  George  E.  Thackray,  Special 
Engineer,    Cambria    St  ustown,    Penn.      Flexible 

leather:    -i\7    In.;    pp     a     518     Illustrated.      $1.25. 

CHECK  LIST  OF  BIBLIOGRAPHIES  RELATING  TO  MUNIC- 
IPAL GOVERNMENT  By  Joseph  Wright,  Librarian  ol 
the  Bureau  for  Research  in  Municipal  Government,  Hai 
v. inl  University,  Camfa  Idge,  Mass.  [Reprinted  from  the 
"National  Municipal  Review."  April.  1914,  Vol.  Ill,  No,  2.1 
p  iper:  7x10  In.;  pp.  2n. 

COAST  SAND  DUNES,  SAND  SPITS  AND  SAND  WASTES— By 
Gerald  0  Case  Consulting  Engineer  for  coast  Works 
London;  SI  Bride's  Press.  Ltd.  Cloth;  5xS  In.:  pp.  162; 
i::    Illustrations,      5   shillings,   net. 
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isted    bv    F.    Van 

Long,    and    Legal    Sub- 
illustrated. 


COX'S     COMMERCIAL     CALCULATOR;     A    Novel    and    Easy 
Method    of    Multiplication,    One    Formula    (or    all    Calcula- 
tions,  Range  of   Results   from   a   Single  Unit   to   Over  Ten 
Billions,    Automatic   Index    to   Tables — By    Edward    L.    Cox, 
Southport,  Lancashire,  England.    New  York:  Fung  &  Wag- 
nails  Co..  and  the  Remington  Typewriter  Co.      Linen;  7x11 
in.;   pp.   101.      $10. 
THE  EFFECT  OF  THE  SOOT  IN  SMOKE  ON  VEGETATION — 
By  J.  F.  Clevenger.      Smoke   Investigation   Bulletin  7,  Mel- 
lon Institute  of  Industrial  Research  and  School  of  Specific 
Industries.      Pittsburgh,    Penn.:    University    of    Pittsburgh. 
Paper;   6x9   in.;   pp.   26;   illustrated. 
ELEMENTARY  EXPERIMENTAL  DYNAMICS   FOR  SCHOOLS 
—By  C.   E.    Ashford,   Headmaster  of   the   Royal    Naval   Col- 
lege", Dartsmouth.     New  York:  G.  P.  Putnam's  Sons.    Cam- 
bridge.   England:    The    University    Press.      Cloth;    5xS    in.; 
pp.    246;    94    illustrations.      $1.25. 
The  author  apologizes  for  the  appearance  of  another  book 
on    dynamics    bv    stating    that    this    volume    forms    the    second 
part  'of  a   rudimentary    Tor   introductory)    course   of   mechanics 
for   schoolboys.      We  have   previously   discussed    in    'Engineer- 
ing News,"   the   unsuitable  character  of  all  academic  treatises 
on    physics    (using    the   deductive    method    of    course)    for    stu- 
dents 'approaching   the  subject   for   the  first  time.      The   author 
is    to    be    commended    for    joining    that    growing    school    which 
brings    common    experiences    of    life    and    the    laws    of    physics 
together    in    logical    form    and    seeks    to    give    young    men    a 
mental    equipment    that     allows     the     scientific     attack     to     be 
transferred  from  the  laboratory  to  the  field  and  shop  or  to  the 
store  and  counting  house. 

ENGINEERING    GEOLOGY— By    Heinrich    Ries,    Professor    of 
Economic     Geology,     Cornell    University,     and     Thomas    L. 
Watson,     Professor    of    Economic    Geology,    University    of 
Virginia,    and    State    Geologist    of    Virginia.       New    York: 
John    Wiley   &   Sons,    Inc.      London:    Chapman    &   Hall,    Ltd. 
Cloth;    6x9'  in.:    pp.    xxvi  +  672:    175    illustrations.      $4.    net. 
THE  GEOLOGY   OF  LONG  ISLAND,  N.   Y.— By   Myron  L.   Ful- 
ler.     Washington,    D.    C:    United    States    Geological    Sur- 
vey.     Professional    Paper    82.      Paper;    9x12    in.;    pp.    231; 
illustrated. 
GREATER    ERIE:    Plans    and    Reports   for    the   Extension    and 
Improvement  of  the  City— Prepared  for  the  City  Planning 
Committee    of    the    Chamber    of    Commerce    and    the    Hoard 
of    Trade    of    Erie,    Penn.,    bv    John    Nolen.    City    Planner; 
E.    P.    Goodrich,   Consulting    Engineer, 
Z.    Lane.    Traffic    Expert;    Henry   C 
Committee.      Cardboard;    8x11   in. 
THE  IRON  AND  STEEL  INDUSTRY— Prepared  by   the  Indus- 
trial  Bureau    of   the   Merchants'    Association    ot    New    York 
(Edward  E.   Pratt,  Manager.  Woolworth  Building).    Bulle- 
tin  1.      Paper;   6x9    in.;   pp.    33. 
LIST    OF    PUBLICATIONS    PERTAINING    TO    GOVERNMENT 
OWNERSHIP  OF  RAILWAYS— Washington,  D.  C:   Bureau 
of    Railway     Economics.       Bulletin     62.       Paper;     6x9     in.; 
pp.    74. 
MARINE    STEAM:    Forged    Steel    Water-Tube    Marine    Boilers 
—The    Babcock    &   Wilcox    Co.,    95    Liberty   St.,   New   York 
City.       Second    edition.       Cloth:    7x10    in.:    pp.    220;    illus- 
trated. 
This  book   shows,  of  course,  great  preference  for  the  prac- 
ti.e  of  this  company  in   the  design   and   construction   ot   steam 
boilers    for    vessels.      There    is.    however,   a   great    deal   of   in- 
1.  n  Sting   and    useful    general   matter   on    marine   use   of   steam 
liiements    of   ideal   boilers,    dimensions   of  various   types, 
ol    fuels  on   shipboard,   properties   of  steam,  test  data,  etc. 
MASSACHUSETTS    INSTITUTE    OF    TECHNOLOGY— (Boston, 
Mass.):      Contributions    from    the    Sanitary    Research    Lab- 
oratory     and      Sewage      Experiment      Station.        Reprinted 
Papers,   Vol.   IX.      Paper;   6x9   in.     $1. 
Seventeen    papers    on    water    and    sewage    treatment    trom 

the    chemical    and    biological     sides,    on    typhoid    fever,    f Is. 

public  health  administration  and  other  sanitary  topics,  by 
members  of  the  Laboratory  staff,  or  reprinted  from  various 
sources.  There  are  several  papers  by  Prof.  Wm.  T.  Sedgwick 
and  also  several  by  Prof.   Barle   B.   Phelps. 

METALLURGY  OF  COPPER  I'.v  11.  O.  Hofman,  Professor 
of  Metallurgy.  Massachusetts  institute  of  Technology. 
New    York    and    London:    McGraw-Hill    Book    Co.      Cloth: 

6x9    in.:    pp.    xiv  •  556;    548    illustrations.      $5.    net.         

MITTEILUNGEN      ATS      DEM      KiSNTGLTOHEN      MATERIAL- 

PRUFUNGSAMT    zu     Berlin-Lichterfelde      West  —  Heraus- 

.  bi  n    l  r ■  i    Auftrage    der     KBnigrlichen     Aufsichts-Kom- 

mlsslon.      Parts    7   and    8,    1913.      Berlin:    Julius   Springer 

Paper;     Sxll     in.;    pp.     322-4.r,V     illustrated.       Yearly     price, 

l>;   Marks. 

MODERN   CITY    PLANNING    AND  MAINTENANCE— By  Frank 

ter      author     of     "Steam      Electric      Power     Plants," 

lopmi  el;    and   Bng  h ring"  and   "The 

■„,       of    inefficiency."      New    York:    McBrlde,    Nasi    &   Co. 
7xKi   In.;  p.  xix  +  829;  200  illustrations,     86,   nel 

OFFICIAL    RECOB .THE    FIRST   AMERIC  VN   NATIONAL 

FIRE    PREVENTION    CONVENTION,    Philadelphia,    Penn., 
c,,i           |       i    i  :      i  Compiled    by    Pew  ell    Evans,    ( :hali  man 
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s&xap  Pa©ir©9  Ha^anaa^  C^ialb^ 

The  Port  of  Havana  Docks  Co.,  which  operates  under 
concession  originally  granted  to  Sylvester  Scovel  by  the 
ivernment  of  the  Republic  of  Cuba  in  1005,  has  com- 
bed at  Havana  two  very  large  reinforced-concrete 
■amship  piers,  which  arc  designed  to  care  for  prac- 
■ally  all  of  the  export  and  import  trade  of  the  city. 


has  been  adopted,  and  the  costs  of  handling  the  freight 
have  been  much  reduced. 

The  two  piers  which  have  been  built,  called  the  San 
Francisco  and  the  Machina  piers,  and  noted  in  this 
article  as  Piers  1  and  2,  respectively,  are  located  on  the 
west  side  of  Havana  Harbor  opposite  Casa  Blanca.  They 
consist  of  two  piers,  660  and  680  ft.  long,  respectively, 
and  each  164  ft.  in  width  ;  the  berth  between  them  is  262 
it.  5  in.  wide.     Each  pier  is  of  solid  reinforced  concrete 


Pig.  I.  Headhodses  oi  Piers  i    \m>  2  oi  the  New  Havana  Steamship   Piers 

(Pier    2    in    the    foreground;    looking    along    marginal    street  toward  Pier  1.     View   taken   Jan    2,   1914.) 


■original  ession  provided  for  the  construction  of 

ir  piers,  but  at  present  only  two  piers,  together  with 
and  warehouse  building  connecting  the  piers  at 

■  ihorc  end,  have  been  erected. 

Previous  to  the  buildinp  of  these  piers,  the  handling 
indisc  in   the    Port   of   Havana   was  almosl   ex- 

isivcly  l,y  lighter  from  or  to  vessi  I-  at  anchor  in  the 
aking  the  total  expense  of  handling  aboul   $2 

Mon.     Furthermore,  this  high  cos!  was  attended  by  ut- 

■  confusion  on  the  landing  piers.    The  new  piers  per 

i  the  berthing  of  any  vessels  entering  the   port  with 

■  •it   transport    from   the  vessel   to  the   wharf.     At   the 

.   an    efficient    system   of    freight    i  Lassi 


and  carries  a  two-story  reinforced-concrete  shed  which 
gives  a  dock  Boor  and  a  storage  floor  above.  The  head- 
house  connecting  the  piers  at  their  shore  ends  is  to  be 
five  stories  high. 

The  depth  of  water  in  the  slip  varies  from  20  to  10 
ft.  from  mean  low  water  to  soft  mud.  which  latter  is  from 
IS  to  20  I'l.  deep  to  sand  or  clay.  The  Grs1  floor  of  the 
pier  is  only  r>  ft.  3  in.  above  mean  low  water  (  Fig.  8),  in 
order  to  suit  the  grade  of  a  marginal  streel  along  the 
water  front.  The  maximum  variation  of  tidewater  is 
only  aboul  18  in.,  so  thai  ibis  low  pier  grade  is  permis- 
sible. The  Be  ond  floor  is  29  ft.  and  the  peak  of  the 
roof  oi    ft.  above  mean  low  water,  giving  a  height   of 
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:    l"ii i  ft.   maximum  from  base  of  piles  to   peak  of 

e  office  ami  .warehouse  building,  or  the  headhouse  ex- 
iling along  the  shore,  is  about  Soil  ft.  long  and  65  ft. 
I.  It  will  eventually  have  five  stories,  bul  is  now  built 
I  |j  with  three  and  partly  with  four  stories,  provision 
ng  been  made  in  the  construction  for  an  additional 
or  stories.    It  is  of  brick  and  concrete  construction, 
ornamental,  as  will  be  noted  from  the  view  in  Fig.  1. 
ntains  the  offices  (if  tin'  Customs  House,  the  Dock 
pany,  and  others  having  need  for  office  space  near  the 
H,  and  has  warehouse  and  storage  refrigerating  rooms 
Utie  upper  floors.     The  towers  are  occupied  by  water 
is    for    automatic    sprinklers,    which    were    installed 
Bghout  the  plant. 

jinforced  concrete  was  used   throughout   in  the  con- 

n-tion   of   the   piers,   for   piles,   floors,    roof,   columns. 

Us,  railroad  pockets  and  exterior  walls.     The  interior 

ition  walls  and  exterior   curtain   wall   for  the  office 


sive  in  proportion  to  the  slight  additional  stillness,  anil 
that  straight  piles  answered  the  purpose  almost  as 
well  when  firmly  fixed  and  held  together  at  the  top. 

The  piles  used  range  from  45  to  85  ft.  in  length,  the 
icngths  varying  by  5-ft.  intervals  between  these  limits 
A  detail  of  an  80-ft.  pile  is  shown  in  Fig.  :!.  In  cross- 
section  these  piles  are  square,  measuring  16x16,  18x18 
and  20x20  in.,  according  to  the  length.  Except  in  the 
very  shortest  piles,  they  were  designed  to  take  care  of 
i lie  stresses  induced  in  handling.  These  stresses  were 
figured  as  those  resulting  from  hanging  the  piles  hori- 
zontally at  two  points,  such  that  the  positive  and  nega- 


<;.  I.  View  ix  Pile-Casting  Yard  fob  Havana 
Piers 


Fig.  -V  Cutting  Off  Tops  of  Concrete  Piles, 
Ha  van  \   Piers 


rehouse   are    mostly   of    brick    laid    up    in    cement  t  i\e  moments  became  equal,  and   figuring  them  as  contin- 

niar  ami    plastered    inside    and    out    with    cement.  nous   beams   with    overhanging  ends.      The   suspension    al 

construction  is  c|iiite  simple.    It  consists  of  clusters  t hose  points  was  insured  by  inserting  there  shori  pieces  of 

n  forced  -co  ncrete   piles  capped   with   heavy   comreti  gas  pipe,   into  which   the  handling  dogs  had   necessarily 

wings  and  joined   with   shallow   and    wide   reinforced-  to  be  placed. 

Irete  beams   which    form    the   basis    for   the  concrete  The    main    pile    reinforcement    varied    from    :; , '  •     lo 

The  columns  are  reinforced  with  structural  steel  I  '  •_•'«.   and    consisted    of   %-in.    to    I'-.-m.    round    rods, 

lea  and  Hit!  beams,  girders  and  door  slabs  with  rods.  hooped    with    '  , - 1 1 1 .   square    material    and    with   a   special 

irced-coiicrele   piles   were   adopted    on   account   o1'  naskel     reinforcement    at    I  he    lop    to    take    the    hammer 

redo,   which    llourisbcs  al    its    l>c>l    in    these   waters  -bock.      Laps    of     10    diameters    were    made    with    closer 

■  destroys  wooden  piles  with  ureal  rapidity.     VV Ion  spacing  of  the  hoops  at  points  of  laps.     In  handling,  the 

lers    surrounded     by    concrete    open    cribs    were  piles  wore  picked   up  in  slings,  ,  a  re  heme   taken   lo  1 p  a 

"■considered,  bul   this  j,|,.;i  Ua    abandoned  on  ate, mid  certain   side,  so  marked,  always  turned   up.     Thej 

•lie  unusually  grout   depth  to  hard  bottom.     Conorete  then  slung  in  the  derrick,  one  end  lowered  into  the  watei 

e  final  I  y  adopted,  lo  be  capped  with   rigid  caps  and    spotted    into   place   h\    the   dropping.     Penetrations 

rigidly    joined    log'tber.    so    that    the    pier   could    be  from     1(1    |o    20     ft.     wore    made    hy    the    weigh!     «\'    the 

■  dercd  as  a  single  structure  with  no  expansion  joints,  hammer   only.     Ii    was    found    thai    from    300    to    1000 

r  piles  were  not  used  lo  an\   ureal  extent,  the  engi-  blows     of     the     hummer     with     an     average     of     ah, mi 

ieving  that  -neb  construction  was  Inly  expon-  fiOO  L   ■  required  i mplete  driving.     Final  re- 
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was  as  a  rule  about  l/8  in.  The  hammer  used  was 
,,n  I  ma  Works  No.  1,  5000-lb.  steam  hammer,  with 
Jin.  stroke.     Its  total  weight  was  10,150  lb. 

ese  piles  were  spaced  3-ft.  6-in.  to  4-ft.  centers  in 
Lrs,  varying  in  number  from  4  to  24  each.     A  typi- 

nster,  with  the  method  of  design  and  reinforcement, 
;  lun   in  Fig.  3.     These  clusters  are  bound  together 


! i 

4Bruised anchor  bolts, 


Fio.   ~.   Details  ok   Flexible  Fender  for   Havana 


linforced-concrete  cappings  3  ft.  6  in.  deep.  Rein- 
laent  of  the  cappings  was  made  as  though  the  caps 
I  plain  intersecting  grillages,  all  plate  action  being 
jrarded.     The  pile  loadings  were  about  40  tons  per 

'with  a  full  live-load  from  all  floors  above ;  ^the 
Load  alone  is  about  15  tons  per  pile  maximum.  The 
Jpile  load  of  40  tons  was  determined  as  safe  by  test- 
Inder  an  excess  of  that  load  a  number  of  test  piles 

,  at  intervals  from  shore  line  to  pierhead  line. 
Iider  piles   along   the  edge   of   the   piers   were   con- 
lid,  but  were  aband id  on  account  of  the  great  dis- 

to  a    firm    bottom.      A   novel    form    of   flexible  or 
der    was   designed,   and    proved    very   effective. 
I  ail  of  it  is  given  in  Fig.  7. 


I?.    |'mi!  ii    Tin;   ('ON'CRETE    Heck    OF    El  WW  \    I'll  us 

til«  of  the  superstructure  are  given  also  in   Fig.  3. 

I  „„■   . . I"    Ihc   superstructure,   or    Ibc    main    deck 

;  pier,    i      dci-ncl    lor    a    live    load    of    250    lb.    per 

Tlw  average   lliickiiess  ol'   ihc  c rele   liere   is    I'.' 

I,  oi    i     constructed  ol'   Hal    beams  between   ■  ap 
,tbe  beams  being  I'mm    15  to    18   in.  thick  and   ",    ft. 

willi  slabs  spanning  the  space  between.     Col i 

tared  "o  b\   :'.<>  I'l.  iii  order  to  facilitate  the  move- 
r,f  the  I  rucks  between. 

•  live  load  on  the  second   floor  was  expected  to  be 

100  III.  per  sq.ft.     Tbis  floor,  however,  may  safely 

double    thai    weight,   and    has   aetuallj    held 

mils.    The  roof  is  of  very  light  design,  containing 


only  about  4  lb.  of  steel  per  sq.ft.  This  is  permissible, 
because  there  is  never  any  snow  in  Havana,  and  as  the 
roof  has  an  exceedingly  flat  slope,  there  is  practically  no 
wind  pressure  upon  it. 

Column  reinforcement,  which  is  built  up  of  riveted 
structural  steel  to  facilitate  its  erection  and  also  to  fa- 
cilitate the  holding  of  the  girder  forms,  is  shown  in  the 
detail  in  Fig.  3.  This  framing  also 
permitted  a  simple  connection  of  the 
light  structural  frames  which  were 
used  in  the  roof  girders  and  beams. 
This  light  framing  was  riveted  to  the 
column  reinforcement  before  the  col- 
umn concrete  was  poured,  which  for- 
warded construction  considerably. 

For  construction,  a  material  and 
pile  yard  was  located  across  the  Harbor, 
and  here  were  placed  the  necessary 
tracks,  derricks,  electric  cranes  and 
other  machinery.  The  piles  were 
handled  by  a  floating  derrick  equipped 
with  a  steam  hammer,  together  with  a  fleet  of  barges. 
This  derrick  is  shown  in  some  of  the  views.  One  pier  was 
completed  before  work  was  started  on  the  second,  in  order 
that  an  old  passenger  landing  on  the  site  of  the  second 
pier  could  be  demolished  and  quarters  provided  for  it  on 
the  first  completed  pier.  These  piers,  however,  were  put 
into  operation  before  the  entire  work  was  finished;  that 
is  to  say,  as  soon  as  the  lower  deck  was  completed  and 
wholly  roofed  over.  The  time  required  to  complete  the 
i  (instruction  was  about  40  months. 

The  piers  were  built  by  MacArtivur,  Perks  &  Co.,  Ltd., 
of  Ottawa  and  New  York,  in  accordance  with  the  plans 
and  under  the  direction  of  Barclay  Parsons  &  Elapp,  60 
Wall  St.,  New  York  City.  The  plant  is  operated  by  The 
Port  of  Havana  Docks  Co. 

A  Municipal  Natatorfum  of  relnforced-concrete  construc- 
tion has  been  built  for  the  city  of  San  Jose,  Calif.  It  is  located 
in  a  public  park  a'. out  seven  miles  from  the  city  and  is 
reached  by  an  electric  ear  line.  The  building  .out:. ins  a  tank 
44x90  ft  in  elan  and  3  to  10  ft.  deep.  It  consists  of  curtain 
avails  spanning  between  reinforced-concrete  columns,  which 
carry  a  roof  of  reinforced-concrete  arch  ribs.  Special  features 
are  a  spring  board  and  slide  of  reinforced  concrete.  Water 
is  furnished  from  a  res, .voir  of  exceptional^  pure  water 
drawn    from    sources    in    and    around    the    i 

The  Careless  Handling  ..f  Dynamite  by  thost  nest  familiar 
with  its  destructive  effects  is  admitted  by  engineers  and 
,.„„,,,,.  ed    in    blasting.      A    remark!  ble    incident   il- 

lustrating this  type  for  foolhardlness  was  described  tn  the 
"Travelers   Standard"    tor  May. 

j  certain  contractor  had  given  what  ha  considered  ade- 
,,,,„,    Instructions    to    one   of   his   men    with    regard     to     the 

i, inn  ■     of    a te       Ti,.     ,.,,.,!      was    carried    on     In    cold 

lynamlte  required   thawing  before  use.    The 

,',„.  ,,;lc,   provided   a   suitable   thawing   kettle   by   which 

,,,,   thawing   could  be  .ion-   In  a  safe  and   proper   manner.     A 

D  dit    on    the    ground    to    warm    the    water    tor    the 

kettle    a„,i   the  helper   was  then   left    to  attend   to  the   purely 

mechanical    pari    of    the    pro,  urtor    return   d 

nan  exi ted,  and  dlscov.  <    i   th  it    hii    m  in    h  id   si I 

the  dynamite  sticks  on  •  nd  In  u  circle  around  the  Bre  to 
thaw,  and  thai  several  of  them  had  caughl  Are  and  were 
burning       He   called    to   his   helper   and    told    him    to    run    for 

his  life    i Ke  man   misunderst thai    he  v,  ,s 

i    in   i Ilsre     ird   of  tl  -  '"'  ''"'   received, 

atelj   sn.it,  ii,, i  up  the  dynamite  thai   was  nol   burn- 
In,    ftI1d  threw  11   awaj    from   the  fire      He  then  stamped  upon 
Btlck8i    to    extinguish    them,    and    subsequent!, 
rubbed    the  ends  or  them   on   the   hard   ground,   to   make  sure 
,,,  ,,    n0  sparks   remained.     The   repeated   cries  of  wai 

,1, ntraetor  was  Interpreted  bj    the  assistant   to  mean  slm- 

p,j    thai  he  should  « 

i -     con     qu   n 
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By  George 

The  sewage-disposal  plant  just  completed  at  Audubon. 
X.  ,1..  possesses  some  unusual  features.  The  borough  of 
Audubon  is  a  suburban  community  situated  about  twenty 
minutes'  street-ear  ride  south  of  Camden.  The  popu- 
lation is  made  up  chiefly  of  business  people  engaged  in 
Camden  or  Philadelphia.  The  number  of  inhabitants 
in  1910,  when  the  plans  were  filed  with  the  State  Depart- 
ment of  Health,  was  about  1800,  but  the  development  has 
Keen  mi  rapid  that  at  this  writing  it  is  about  3000. 

•Consulting   Engineer,   39   East   2Sth   St  .   New    York   City. 

- 12  "Walls.  Reinforced 


L.  Robinson* 

The  sewer  system  covers  very  nearly  the  entire  vii ^ 
area  and  is  made  up  of  approximately  42,000  ft.  of  fij 
15-in.  pipe  sewer.  One  section  of  the  village  is  of  J 
an  elevation  that  it  became  necessary  to  collect  the  si 
age  from  this  district  and  pump  it  to  a  manhole  on  i, 
main  line,  whence  it  reaches  the  works  by  gravity. 

As  there  are  no  factories  of  any  kind  the  sewage  ij 
a   purely   domestic   nature.     It   is  expected   that   by 
end  of  the  first  year,  enough  connections  will  have  l,s 
made  to  produce  a  daily  flow  of  from  150,000  to  350  > 


Section   C"D 

tic.  l.  Settling  Tanks,  Audubos  Sewagk-Theatment  Works 
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Detail    for   Stands    5  Pi 
Distributor   &.    Nozzle    Sprayers 


1.  As  much  of  the  sewer  construction  was  through 
B  we1  earth,  there  is  some  infiltration  in  spite  of  the 
ict  that  great  care  was  used  in  laying  the  pipe  and  that 
nderdrains  were  laid  along  most  of  the  line. 

The  disposal  plant  is  made  up  of  (1)  settling  tanks; 
'.')  siphon  chambers;  (3)  sprinkling  filter;  (4)  second- 
ly sedimentation  tank;  and  (5)  sludge  beds. 

BUTTLING  Tanks — These  arc  built  of  reinforced  con- 
'ete  with  12-in.  walls  and  an  8-in.  floor.  They  are  four 
i  fcumber,  each  25x25  ft.  in  plan  (Fig.  1).  The  floors 
itch  to  the  sides  in  the  form  of  half  an  inverted  pyra- 
lid.     The  depth  of  sewage  from  the  flow  line  is  i'<  to  9 

.  iii  the  point  where  the  sludge  valves  arc  placed.  The 
•>-in.  outfall  sewer  enters  a  gate  chamber  where  two 
•Viu.  shear  gates  control  the  How  in  either  of  the  Brs1 

■  tanks.      All    the   tanks   arc   connected    by   means   of 

ites  (Figs.  I  and  '!),  placed  in  the  walls  half  way 
oiu  the  bottom,  so  that   the  entire  group  may  be  oper- 

•I  a  one  unit,  or  each  section  may  be  cul  out  in  turn 
Idle  the  sludge  and  mat  are  being  drawn  off  to  the 
rying  beds.  Tanks  1  and  '.'  may  be  run  in  ser- 
!8,  or  Xos.  ;;  and  I  in  series,  or  the  entire  outfit  i  an  be 
an  B  Nos.  I.  3,  I  and  '.'.  or  in  a  number  of  other  com- 
As  each  tank  holds  approximately  35,000  gal. 

will  be  seen  thai  the  time  of  retention  can  be  regulated 
)  meel   the  flurluatiiig  rate  of  inflowing     cwage. 

In  each  tank  at   one  side  is  huilt   a  skimming  weir  or 

Teen  trough  (see  Figs.  I  and  2  i  for  the  re val  oi  the 

B  in-  mat,  it  being  the  intent  to  close  all  valve  tt  itil 
ie  tank  heads  up  fi  or  8  in.  and  then  to  sweep  the  mat 
do  the  skimming  channel,  open   the  sluice   leading   to 

■  sludge  beds  and  drive  it  off  by  gravity.  It  is  thought 
ml  removal  of  maf  and  Bludge  at  proper  intervals  will 


.   Details  of  Sprinkling  Filter   for   Sewagb 
Works  of   Audubon,   X.  J. 

develop  an  odorless  and  economic  operating  method.  It 
is  the  writer's  opinion  that  a  mat-removal  device  is  of 
great  value. 

Siphon  Chamber — Across  the  outlet  end  of  the  set- 
tling tanks  is  a  siphon  chamber  (Fig.  1),  50  ft.  long  by 
11  ft.  wide,  with  a  pyramidal  bottom  to  a  depth  of  I '  ■. 
ft.  for  the  siphon  discharge.  The  chamber  is  divided 
into  two  parts  by  a  12-in.  wall  pierced  by  a  15-in.  shear 
gate,  so  that  either  side  or  the  entire  chamber  can  be 
used  with  either  of  the  two  8-in.  Miller  siphons  therein 
contained.  The  siphons  discharge  into  a  10-in.  cast- 
iron  main  carrier  which  leads  to  the  sprinkling  filter. 
The  elevation  of  the  siphon  invert  discharge  is  14.42. 
The  surface  of  the  broken-stone  filter  material  is  14.00 
and  the  nozzle  dome  is  14. "25. 

Sprinkling  Filter — This  is  100  ft.  square  on  the 
bottom  and  90  ft.  square  on  the  top  (Fig.  3).  The 
stone  is  5  ft.  deep,  piled  up  uniformly,  permitting  the 
natural  slope  of  the  material  to  Eorm  the  outside  limit 
of  the  bed.  The  stone  rests  t<n  a  6-in.  concrete  floor, 
laid  upon  a  well  prepared  foundation.     Upon  this  floor 

!  K-/5  "Sludge  Bed  Pipe  ,  *  IS  "Sludge  Pipe 
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are  placed  12-in.  terra  eotta  half  pipe  (Figs.  3  and  4), 
as  near  together  as  possible.  These  drains  extend  in  one 
direction  throughout  the  entire  bed  and  discharge  at  the 
lower  edge  in  a  collecting  trough  of  concrete  which  leads 
to  the  resettling  or  secondary  sedimentation  tank  beyond. 
The  filter  stone  is  from  1  to  3  in.  in  diameter,  with  at 
least  two-thirds  of  it  of  the  3-in.  size. 

A  10-in.  cast-iron  pipe  extend-  approximately  130  ft. 
from  the  siphon  chamber  along  the  upper  edge  of  the 
sprinkling  bed  and  is  carried  on  rein  forced-concrete  posts 
I  si  :  section,  Fig.  3).  There  are  nine  10x5-in.  tees  along 
this  line,  making  connection  to  the  lines  of  5-in.  galvan- 
ized wrougfrt-iron  pipe  furnishing  the  distribution 
supply  to  the  bed.  Just  outside  each  tee  on  the  5-in. 
lines  is  set  a  5-in.  bronze-mounted  gate  valve.  Each  line 
carries  nine  nozzles  set  10  ft.  c.  to  c,  so  the  bed  has  81 
square  sprays  of  the  Taylor  type,  acting  in  10-ft.  squares. 
The  5-in.  pipe  lines  are  supported  at  the  10-ft.  centers 
by  2-in.  galvanized  pipe  embedded  in  the  concrete  floor 
of  the  filter  bed  and  stiffened  by  means  of  6-in.  iron 
flanges.  At  the  proper  grade  height,  each  pipe  is  pro- 
vided with  a  cast-iron  saddle  (Figs.  3  and  4).     The  con- 


tact material  carries  the  weight  of  the  pipe  in  the  inter-l 
vals.  At  (  ich  point  of  support,  a  galvanized  wrought! 
iron  tee  is  placed,  into  which  extends  a  riser  to  providefi 
for  the  bronze  distributing  nozzle  or  spraver  (see  detail1 
in  Fig.  3). 

Secondary   Sedimentation   Basin — This   is  a   con- 
crete structure  60  ft.  long,  30  ft.  wide  and  5  ft.  deep.    Ill 
provides  for  the  settling  out  of  humus  matter  which  may! 
come  down  from  the  sprinkling  filter. 

Sludge  Beds — These  (Fig.  5)  are  excavated  in  thtj 
natural  earth  to  a  depth  of  3  ft.,  providing  embankment:: 
with  a  slope  of  45°  and  a  3-ft.  top  between  them.  EaehT 
bed  is  84  ft.  long  and  40  ft.  wide  on  the  surface.  The) 
are  filled  with  coarse  building  sand  with  a  topping  oil 
fine  sand.  Wooden  troughs  distribute  the  sludge.  Earl': 
bed  is  underdrained  by  6-in.  unglazed  field  tile  at  inter!  i 
vals  of  5  ft. 

The  plant  was  designed  by  Robinson  &  Wagner,  Conj| 
suiting  Engineers,  of  New  York,  and  was  built  under  tin 
supervision  of  J.  J.  Albertson,  Borough  Engineer,  by  thi1 
Cantrell  Construction  Co.,  of  Philadelphia. 


Maimtafactbuiire  ©f  ComiciFetle  BloclR  foir 


By  B.  Okazaki* 


SYNOPSIS— Mattresses  for  river  protection  hare  been 
madt  of  reinforced-concrete  blocks  on  the  Ishikari  River 
in  .hi,,, u.    The  work  has  linn  described  by  Mr.  Okazaki, 

i  n         Engineering 
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-S      The     mattress     con- 

'^     sists    of    ri  inforced- 

v      1 1, in  nli'     blocks     of 

tin-  design  shown  in 

I  I,  i      n, ,  ompanying 

litted  together  into  a  mat  l>>!  passing  wire  through 

the   blocks  being  set   on   the   haul:   In   breaU 

joints.    This  article  describes  fin-  block  plant  ami  the  va- 

methods  used  in  making  the  block.    Costs  ore  given 

in  detail. 

Since  the  inaugural  ion  in  inns,  of  concrete-block  ma1 
irotei  Hon  work  for  the  [shikari   River,  many 
ha  c  l ...  1 1  made  in  the  block  yard  instal 

al  at  ti  nini  -  to  attain  Hie  highest  n 

it  ion  of  the  blocks  have  1 n 

•  ■!.     The  application  of  the  bund stem,  the  em- 

ploymenl  of  female  lahoT  and  thi  ions  into  tic 

variouf  methods  of  fabrication  will  be  interesting  to  the 
in  this  brunch  of  engim  ering.    The  bloi  I.  yard  at 
I:  ".'.mi  in  Fig,  I. 

I      i   Blocks 

Tli,    fh  t\   mm  thod  ado  ited      i      rial   -1    pouring    emi 

liquid  i  om  ret(    into  '"..id        \   Id  i  apabli    of  cast  ing 

,'  ;i  time  was  used.    Thi    mold  i    made  prin- 


rl  Rlvoi    tmpi . 
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cipally  of  steel  except  the  bottom  platform,  which  is  o 
thick  wooden  plank  with  four  rectangular  beams  of  wooi 
dovetailed  to  the  underside  of  the  wooden  plank,  as  - 
in  Fig.  2.  There  are  nine  partition  plates  of  steel.  81 
ft.  long,  6  in.  high  and  1/4  m-  thick,  besides  the  siil 
plates  of  the  same  size,  thus  providing  ten  lines  oi 

1.  le  blocks,  there  being  four  rows  of  blocks  in  a  lhu 
The  ends  of  the  adjacent  blocks  are  separated  by  a  smal 
|i|ece  of  wood  block  covered  with  sheet  iron.  Tin - 
arators  are  held  in  place  by  passing  a  bolt  through  tliU 
boles  previously  made  in  them  and  the  partition  anj 
side  plates,  and  are  fastened  by  the  nut  at  the  screw  en 
of  the  bolt.  The  ends  are  rectangular  wooden  beams  witfl 

I 'I'   sides   lined    with    steel    plate.      These   end    beams   in 

al    firsl    fixed    in   the    rigid    position   on   the  bottom   plnti 
form  by  means  of  screw  bolls;  then  the  -aid  side  and  pilJj 
tition  plates  are  put  in  the  rigid  position  with  their  end] 
closely    lilting  the   recesses   left    on   the   inner  sides  of  till 
rw,\  beams,  the  separating  blocks  are  put   in.  the  lie  boltl 
are   pas-ed   through   and    Ihe    mils  al   their  ends  arc 
.  lied.      I'rev  ions   lo   Ihe   easting  of   the  blocks,    it    1-   bett 
1,.  apply  an   unguent   on   Ihe   inner  sides  and  the  bottoi 
of  the   mold  and   il    is  necessary  to  make  a  device   fo 
\  iding    the    Iwo    wire    boles   of   %-in.    diameter    foi 
.  oncrete  block.     This  is  done  in  Iwo  ways. 

The    first    method    i-   to   provide   hollow    lubes  of  shci 
iron    as   long    as   (be   width   of   the   1  om  rete   block.      I'. 
of  these  luhe     ;ire  set    in  a   line  through    the  con. 
ing   holes   made   in   Ihe   part  it  ion    plates,  a   short    p 

cork    of    proper   di; 'ler   being    inserted    into   II nd-  1 

ihe  adjacent  lube,  so  a-  lo  make  a  water  light  join 
Such  lube  are  lo  remain  in  Ihe  block  as  the)  arc,  aft' 
ib-  block  i-  used  f.,r  the  mattress. 

The      I    method     is    lo    use    hollow    bamboo    stem 

wilb  their  nodes  removed,  chi  li  bamboo  siciu  being  11  lit 
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mger  than  the  width  of  the  block.     In  this  method, 

i  is  no  necessity  of  inserting  the  cork  for  the  joint 
ie  adjacent  bamboo  stems,  as  each  bamboo  is  simply 
ted  at  its  ends  into  the  holes  made  in  the  partition 
s.  Each  bamboo  is  previously  incased  or  rolled  in 
•]  shaving  whose  ends  are  pasted  with  rice  starch; 
the  bamboo  is  easily  removed  by  striking  the  nar- 


row'      zooo'    »--Mfafer  Tank  and  Supply  Pipe 
o    Turntable 
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1.  Layout  of  Concrete  Block  Yard  at  Baxna- 
ro,  Japan,  Where  Blocks  for  Ishikari  Eiver 
Mattresses  Are  Made 

r  end  of  it,  as  one  end  of  the  bamboo  is  usually  a 
smaller  than  the  other  and  the  outer  skin  of  the 
nth  and  greasy.    The  same  bamboo  stems  are 
i  over  and  over  again,  though  the  rolled-wood  shav- 
I  which  are  to  be  left   in  the  concrete,  must  be  re- 
time. 
lie  four  reinforcing  rods  are  inserted  in  the  right  po- 
ll as  the  filling  of  the  concrete   into  the  mob]   goes 
I  The   casting   is   done   very   easily    with    semi-liquid 
the  milv  manipulation  being  the  repented  thrustine 


tition  plates  one  after  another,  very  careful  manipula- 
tion being  necessary  as  the  concrete  only  a  few  days  old 
is  not  yet  strong  enough  to  allow  rough  handling.  These 
concrete  blocks  which  are  thus  taken  out  of  the  mold, 
though  still  weak,  may  be  put  in  pile  a  couple  of  dozens 
for  a  single  pile  on  the  ground  near  the  mold  and  kept 
wei  for  a  few  days  until  they  become  strong  enough  to 
be  transported  to  the  storing  yard  where  the  blocks  are 
put  together  in  a  wet  condition  on  a  large  pile  till  th-oy 
are  ready  to  be  used  in  the  mattress  work. 

The  parts  of  the  mold,  except  the  bottom  platform, 
are  then  well  washed  and  recomposed  for  the  fabrication 
of  new  blocks  and  so  on.  The  greater  part  of  the  manip- 
ulation with  this  mold  may  be  done  by  female  labor. 

Bamming  Method 

For  the  ramming  method,  two  types  of  mold  are  used. 
In  the  first  (Fig.  3),  called  the  "pushing-up  type,"  and 
devised  by  K.  Sakamoto,  the  Assistant  Engineer,  the  con- 
crete block  together  with  the  movable  sole  plate  on  which 
it  rests  and  the  movable  bottom  plate  of  the  mold,  on 
which  the  sole  plate  rests,  are  pushed  up  from  below  and 
slid  out  of  the  mold  as  soon  as  the  final  ramming  is  fin- 
ished, the  sides  of  the  mold  remaining  stationary  on  the 
firm  standard.  The  mold  is  a  single  box  made  of  steel 
and  mounted  on  a  rigid  metallic  standard.  The  two 
wire  holes  are  made  by  inserting  metallic  pins  one  for 
each  hole  into  two  holes,  made  in  the  side  plates  of  the 
mold.  The  pins  are  provided  with  a  crosshead  to  facili- 
tate their  handling.  A  sole  plate,  either  wooden  or 
metallic,  is  put  directly  on  a  movable  bottom  plate  before 
the  concrete  is  shoveled  into  it.  The  insertion  of  the 
reinforcing  bars  and  also  of  the  pins  into  the  side  holes 
is  done  as  the  ramming  goes  on  in  thin  layers.  The 
ramming  is  dune  by  two  laborers,  each  with  a  ram. 

As  soon  as  the  ramming  is  finished,  the  movable  bot- 
tom plate  on  which  the  sole  plate  of  the  concrete  block 
rests  is  pushed  up  by  the  rack-and-pinion  gearing  worked 


Fia.  •.'.  Mm. n 


along   (lie   inner   sides  of  each   compartmeid 

"   mold    as    ilh'    tilling   of   the   concrete   goes   on,   \:\ 

•  lo  avoid  air  bubbles  or  voids  being    formed  on  the 

rete. 

as   a    mold   of    l<>   blocks   is  entirely    filled    up 

concrele,  straw    mats  are  spread  over  it.  the  latter 

.'  el   constanl  ly  as  lone   a-  the  bloi  ks  are  left 

8  mold.     Afler  a   few  days  the  blocks  arc  taken  mil 

(1    one   by   "lie   l>v    rciine  in-    I  lie    side   and    par- 


ii)  i  \   Ramming   Bloi  ks 


Ii\  a  Bteel  lever  arm.     The  concrete  block  together  with 

the    sole    plate,    is    carried    out     lo    the    shelveSj    "here    it     IS 
kept   in  moisl  condition. 

The  second   ramming  mold  is  of  the  side  Opening  type, 

tied  and  supplied  by  a   model  maker.      In   this  type, 

all    of   the   side   and   end    plate,    of   the    mold    are   capable 

of  being  dropped  down  or  turned  round  on  their  hinges. 

This   mold    is   simply   an    iron   ,  a-"   with    its   f,  ,nr  sides  j(- 

t.n  bed  tn  the  bottom  by  means  of  hinges.    Tin-  two  boles 
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on  the  side  plates  and  the  pins  are  provided  just  as  in  the 
case  of  the  first  type.  The  mold  is  put  on  a  suitable  firm 
-land  and  all  of  the  side  and  end  plates  are  raised  and 
tightened  up  by  means  of  metallic  clips  and  binding 
-.  n  ws  so  as  to  form  a  rectangular  ease  of  regular  form. 
No  part  of  the  manipulation  allows  the  application  of 
female  labor  with  these  ramming  types  of  mold,  the  work 
being  very  hard. 

Compression  Method 

In  the  compression  method,  the  concrete  blocks  are 
fabricated  by  applying  at  once  an  immense  pressure  on 
the  concrete,  filled  in  the  mold  in  one  operation,  instead 
of  ramming  in  several  layers.  In  this  method,  a  press 
mold,  designed  by  K.  Sakamoto,  is  used.  It  is  worked 
by  two  laborers,  the  pressure  mounting  to  45,000  lb.  in 
all.  This  press  mold  is  a  massive  machine,  in  which  the 
pressure  is  applied  by  a  combination  of  levers  and  screws. 
"With  it,  the  compression  of  the  concrete  loosely  filled  in 
the  cradle,  is  IV4  in.  in  the  thickness  of  C>  in.  effected  Dy 
the  full  working  of  the  press.     After  the  concrete  is  corn- 


criterion  being  slight  oozing  out  of  water  only  after-j. 
peated  hard  ramming.  The  average  in  this  case  is  J& 
cu.ft.  of  water  for  1  cu.ft.  of  cement,  f  I )  Withlfo. 
press  mold,  more  water  than  either  of  the  ramming  nk 
is  used  and  less  than  with  the  casting  mold,  the  critdji 
being  slight  oozing  out  of  water  on  the  sides  of  conk 
after  applying  the  compression  of  45,000  lb.  The  fljj. 
age  is  in  this  case  0.59  cu.ft.  of  water  for  1  cu.ft.  o;» 
ment.  A  natural  sand  containing  a  slight  amoun 
moisture  is  employed. 

Shelves  for  Curing  Block 

The  shelves  where  the  newly  made  concrete  bloe 
to  be  cured  are  arranged  in  pairs  of  two  and  two 
the  protection  of  a  shed.  Fig.  4  shows  a  pair 
chambers  providing  four  columns  of  shelves,  each 
consisting  of  five  stories  and  each  story  aeeommon 
space  for  eight  blocks.  The  comer  pillars  in  the  fi : 
are  logs  of  suitable  diameter  with  their  feet  set  in| 
ground.  The  cross  beams  are  attached  to  the  pillar?] 
which   movable   rectangular   stringers   rest.     The  bll 


I'm;,  i.  Storage  Shelves  fob  Curing  Blocks 

pletel'  the  block  is  taken  out  and  brought  to  the 

shelves  where  it  is  in  be  cured. 

Some  part   of  the  manipulation   may  be  done  by  female 
labor  with  I  In-  type  of  mold. 

(  'ONSISTENCY. 

Concrete  of  1  :3:6  mix  is  \i<f<\.     The  degri I'  con- 
sistency or  the  amount  of  water  i-  a  problem  to  be  solved 
from    tin-    re  nits   of    repeated    trials,    particularly    when 
special    machines    are    applied,      (h    With    the   casting 
mold,  wider  range  in  the  amouni  of  water  is  allowable, 
ate   being    rather  welcome,   as   tin'  com- 
plete filling  and  leveling  of  concrete  can  be  dime  easily 
by  means  of  common  trowel  bo  as  to  -bow  neai   mortar 
sides.    Thi    b  erag    tmounl  of  watei  now  adopted  is  l.'.' 
or  l  1  u.ft.  of  cement.     (2)   W  ith  the  fir  l   type  of 
1 1—   tends  to  cause  the 

holi     in  the  concrete  when  if 

l  oul  of  i!e    mold;  on  the  other  hand, 
deficiency   0  maj    cau  a   crumbling   of   rep' 

when  Oil!    of    the    mold,   OT   al    ll    '    I 

lend  to  rou  The  avei  ige  in  thi  case  i  0.49 
cu.ft.  of  water  for  I  cu.ft.  of  i  ement.  (3  >  Wiih  the  i  trie- 
opening   type,   lb  ml   of  u    i  !.   the 


Fig. 


Line  of   Bamisoo  Sprinklers  Used  in  I'm 
Concrete  Blocks  in  Japan 


as  they  just  come  out  of  the  mold  are  at  first  laid  oe 
ground  while  all  of  the  stringers  are  taken  out  of  per 
to    facilitate    the    laving    of    the    blocks   on    the   gro 
Winn   I  he  lowest  or  the  ground  row  is  thus  filled  UH 
eight  blocks,  two  stringers  are  so  put  in  place 
vide   I  he  second   story  or  shelves;  eight   blocks  are  w 
laid  on  ibe  newly  made  story,  then  the  next  two  stria  r 
are   put    in   In   provide  the  next   higher  story  at 
Straw   mats  are   hung  down,   when   the  shelves  are  fjj 
up,   so   as   lo    retard   evaporation.      As  sunn   as   the  hi 
are  cured   in  the  shelves,   for  three  days  they  are  carl 
out   of  Ibe  shelves  and  are  put   on  pile  in  the  open  \ 
after    removing   Ibe   sole    plates    from    the   blocks.     I  "■ 
I  bey  are  covered    with    mats  and   are  kept  in  moist 

dll  inn. 

\V  \ri  i;   SPRINKLEB 

A    special    sprinkler    for    welling    down    the    hlo< 
hown    in    l;i".   5.      The  water   i-    -applied    from 
of   minute    holes    made    in    slender   hollow   bamboo   n 
v  nli    .ill    lull    Ibe   lowest    imde  septa    removed.      T  li 

I stems  are   inserted    in    rows  a    \'r\v    feet    apart    hit"  ' 

idi      of   an    overhead    conduit    trough    supplyiti 
By    this   arrangement,    ibe    drop  .    or    rather    the  Bill 


rune  25,  lit  14 


E  X  G  1 1ST  E  E  R  I  X  G     X  E'W  S 


1407 


caks  of  water,  constantly  wet  the  blocks  set  on  pile 

3er  the  shower  and  a  better  curing  is  performed  than 

1  intermittent  sprinkling  on  the  mat,  as  is  usually  done 

the  block  yard,  as  the  blocks  are  liable  to  overdry  in 

interval  of  consecutive  sprinklings.     The  blocks  are 

ed  in  the  moist  condition  for  at  least  30  days  before 

in  the  mattress  work. 

Wire   Stijaightexixg 

The  Xo.  12  galvanized  wire  used  as  reinforcement  is 
.1  in  coils  of  lln  lb.  The  curing  or  straightening  of 
II,  cutting  off  lengths  of  wire  and  finally  bending  of 
lis  is  tedious  and  expensive  work  if  done  by  manual 
or  only.  Consequently,  there  has  been  devised  a  series 
automatic  machines  by  which  a  coil  of  wire  is  at  first 
or  straightened  as  soon  as  it  is  unwound  from 
•  end  bit  by  bit  then  cut  in  lengths  of  "2  ft.  each  and 
illy  short  portions  on  both  ends  of  each  are  bent  up 
i mlit  angles. 

COHPABISON    OF    MlTHODS 

[I)  In  the  casting  mold,  70  blocks  can  be  made  by 
lay  laborer;  in  the  ramming  mold,  100  blocks  tan  be 
cle  by  1  day  laborer;  in  the  compression  mold,  139 
I ■  1< -  can  be  made  by  1  day  laborer.  (The  above  due- 
include  the  labor  for  mixing  concrete.) 
\{2)  In  the  casting  method,  a  wider  range  in  the 
omit  of  water  is  allowable,  than  in  ramming  or  coin- 
■ssion  method. 

(3)  In  the  casting  method,  damage  liability  of  con- 
Jte  blocks  daring  the  process  of  their  fabrication  and 
[Sequent  handling  is  less  than  in  other  cases,  as  the 
leks  are  left  to  set  in  the  mold  four  days  in  the  for- 
[r  ease;  the  products  are  in  general  more  uniform  in 

former  case. 
I,'  I  I      Rammed  or  pressed  blocks  are  more  liable  to  be 
I'rdried   during   the   early   stage   of   their   curing   than 
cast  blocks,   as   the   latter  are  left   in   the  mold  for 
Jleast  four  day-. 

1 .1 1  The  method  of  making  the  holes  in  the  blocks 
lumpier  in  ramming  and  compressing  method  than  in 
|t  easting  method. 

Attainment  of  strength   is  slower  with  the  cast- 
lan  with  other  methods. 

There  are  more  troubles   in  decomposing,  wash- 
id  recomposing  with  easting  molds  than  with  other 


COST  OF  MAKING  CONCRETE  BLOCKS  PER  10OO  (EXCLUSIVE  OF 
LAYING  THE  MATTRESS) 

Remark 

Cement 13.6     kegs     @S2.l)'j:>     S28.46S 

Gravel 13.6    cu.yd.    @     0.86  11   696 

Sand 6.4    cu.yd.    (5:     O  116         0.742 

No.  12  galvanized 

steel  wire 2.1     coils     @     3.75S         7  892  1  coil  =  112  lb. 

Straw  ropes,  slender       4  7     coils     @     0.009       0.042     50  It.  long 

Straw  mats 26.2    sheets    @     0.045         1.179 

Nails 0.835      lb.    -@     0.029         0  024 

Soap 5.1   stricks   @     0.058         0  298 

Wood  shavings 0  7  bundles  @     0.040         0  028  1  bundle  =  100  sheets 

Bamboo  stem 0  4  bundles  g      0.210         0.084   1  bundle  =  100 stems 

Miscellaneous _'    :M 

Coolies 44  4     men     @     0.306       13  586 

Carpenters 2.4     men      @     0.500         1.200 

Smith 0.3     men      @     0.500         0.150 

$67  737 

ur  0.068  per  block 

COST  OF  LAYING  CONCRETE  MATTRESS  PER  400  SQ.YD.  (INCLUSIVE 
OF  THE  COST  OF  BLOCKS) 

Remark 
Concrete  blocks..    .3516.0  @  SO. 068  $239. 0S8 

No.     4     Galvanized 

steel  wire 5.9     coils     @     3.490       20.591   1  coil  =  112  lb 

No.     15    galvanized 

steel  wire 0.8     coils     @     4.164         3.331   1  coil  =  112  lb 

Straw  ropes,  slender  263.6  bundles  @     0.01  2  636  1  bundle  =  50  ft.  long 

Strawropes,  thick    .        0 .  7  bundles  (a)     0.70  0.490   1  bundle  =  720  ft.  long 

Logs  for  scaffolding.      22  2  @     0.369         8.192 

Willow  fascine.    .        314  4  bundles  @     0.026         8.174  in  bundle  of  1  ft    .lia. 

and  9  ft.  long 

Manila  ropes 0  1     coil       ©22.900         2.290 

Logsforpiles 7.2  @     0.196         1411 

Miscellaneous 3.275 

Lighterage 0.332 

Transportatinn  ,  & 

blocks 3.576 

Coolies 158.1      men     @     0.304       48.062 

Divers 0.9     men     @      1.000         0.900 

Carpenters 4.6     men     @     0.500         2.300 

Smith 0.1     men     @     0.500         0  050 

$344,698 
344  COS       „M  j 

or      40(J       =  0.83  per  sq.yd. 

s.jiMi,  .s-i;;.-,  and  *v'(;n.  fur  easting,  ramming  and  press 
mold,  when  interest  of  5%  is  paid  for  the  capitalized 
amount  in  each  ease.  Consequently,  the  economy  is  in 
favor  of  the  press  mold. 

Since  the  inauguration  of  this  type  of  the  bank-pro- 
tection work,  some  year.-  ago,  the  eo.-t  of  its  fabrication 
and  laying  has  been  reduced  from  $1.25  to  about  $0.83 
per  sq.yd.,  chiefly  (1)  on  account  of  the  improvement 
of  the  block-yard  arrangement  and  appliance  and  ( '-> ) 
the  long  continued  experience  of  the  engineer  and  the 
employment  of  the  skilled  labor.  Thus  the  cost  of  the 
concrete  mattress  is  now  rather  cheaper  than  that  of 
the  old  fashioned  fascine  mattress  or  the  now  prevailing 
In-  mattress.  The  items  of  the  cost  of  fabrication  of  the 
concrete  mattress  may  be  seen  by  the  above  schedule. 
All  of  the  three  methods  of  fabrication  are  adopted  in 
«  "inliination   in  our  work. 


The  firsl  cosl  of  the  molds  are  a-  $2500,  $725 
1920,  respectively,  fur  casting,  ramming  ami  press- 
'.  [ten   LOOO  blocks  per  day  arc  made. 

Female  labor  may  1 mployed  to  a  certain  nx- 

Imlli  casting  and  press  molds,  bui  no1  in  the  ram 
mold. 

Conclusion 

defects  or  demerits  of  the  thr lifferenl  types  of 

I'm-  concrete   blocl    .   maj    be  pensated   fur  -it 

t"    a    certain    extent,    by   the    utmost    care   exercised 

iilt   the    process    "I'    fabrication    ami    curing   of   the 
i  onsequently,  thai   method  that  make-  the  cosl 

irication     minimum     shuiihl     he     he-f     uf     (he     three 

ids,     taking     into     consideration     the     capitalized 
mt   fur  the  (ir.-t   cosi   of  installations  necessary  for 

Itrication. 

|\Vheii    100,000   1. lucks   yearly   are   made   at    tin-    I'.amia- 

umt,    the   costs   uf    fabrication    are.    respectively, 


The  Civil  Engineer!  in  the  War  Department  Service — In  an 
address  at  the  Engineers'  Society  banquet  at  the  University 
of  Nebraska,  May  9,  Lieut.-Col.  Herbert  Deakyne,  Corps  of 
Engineers,   I'.   S.    A.,   said: 

in  the  prosecution  of  our  work  we  naturally  have  to  em- 
ploy i  considerable  force  of  civil  engineers  we  take  young 
nun  from  the  universities  ami  emploj  them  Hrsl  at  (65  per 
month.  After  a  period  of  service  lastinu  sa  y  a  year,  they 
ate  promoted  to  |75,  ami  so  en  according  to  their  suitability 
for   the    work,      A    few     \,     i        si  should    carrj    a    man    t.i 

of   Junior    Engineer    with    pay    from    (126    to    H75 
onth,     The   highest    mail.'   among   the  employees   ts    As- 
sistant   Engineer,   with    pay   from   $160    to   fSOO   per   month,     r 
Bhould   mil   fail   u.  beat    witness   to  the  high   character  of  the 
men   t"  he  found  among   the  Assistant    Engineers.     1   he 

i  admiration  fir  their  loyalty,  their  conscientiousness 
ana  their  industry,  it  has  been  one  of  the  pleasures  of  my 
lie  to  wnri,  with  them  Sin  .a  them  spend  a  lifetime  in 
the  Governmi  Others   serve    for  a    time   ana    then 

employment     elt  go    to    work     Independently. 

Some  or  the  mi  t  civil  engineers  In  tins  country  are 

men   who  ten  younger  days  In   the  engineer 

v.  oik  of  the  War  Depart  n 

lull  '     t  he    "young    in,  n 

from  the  universities"  to  reflect  thai  the  "young  men  from 
the  Military  Academy  at  Wesi  Point"  enter  the  service,  no) 
as    workers,    but    as    students    and    observers,    at    salaries    of 

I. nth,    ami    in    seldom    less   than    two   yours 

First    Lieutenants    il    1166.61    per  month. 
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A  type  of  spring-rail  frog  which  differs  essentially 
irom  other  frogs  of  this  class  has  been  designed  specially 
for  use  at  large  railway  terminals.  It  has  the  distinctive 
feature  that  the  spring  rail  (on 'the  turnout  side)  is  not 
made  from  a  T-rail  but  is  a  heavy  flat  bar  sliding  later- 
ally in  a  slot  in  the  side  of  the  frog  and  supported  by 
a  slide  plate  for  its  entire  length.  The  frog  consists  of 
two  main  parts,  one  of  which  is  the  spring  rail,  while  the 
other  is  a  manganese  casting  forming  the  frog  point, 
slide  plate,  guide  rails,  base,  easer  rails  at  the  toe  and 
riser  at  the  heel.  The  easers  and  riser  lap  18  in.  over  the 
rail  joints,  so  as  to  reduce  pounding  at  the  joints. 

Another  special  feature  is  that  the  ordinary  separate 
guard  rails  (laid  against  the  outer  track  rails)  are  dis- 
pensed with.     With  the  ordinary  arrangement,  a  wheel 


be  safe,  as  it  would  then  act  as  a  rigid  frog.  The  spik 
are  driven  through  flanges  on  the  casting  and  thus  anch 
Ihe  frog  so  that  it  cannot  creep  towards  the  head  bloijl 
The  spring  rail  itself  cannot  creep,  as  it  is  held  in  pie 
by  the  hinge  pin. 

The  spring  rail  is  a  solid  manganese-steel  casting,  %'. 
in.,  its  cross-sectional  area  being  slightly  greater  th, 
that  of  a  100-lb'.  rail.  It  rests  on  a  solid  base,  and  ev 
when  traffic  is  practically  all  on  one  track  it  is  impossilj 
for  the  spring-rail  side  of  the  frog  to  become  lower  th 
the  rigid  side  (as  may  be  the  case  with  a  built-up  fr; 
where  ties  and  track  are  not  well  maintained).  No  lot 
foot  guards  are  required,  the  construction  being  su 
that  men  cannot  get  their  feet  caught  in  the  frog. 

As  noted  already,  the  frog  has  guide  rails  which  ma 
the  ordinary  guard  rails  unnecessary.  These  guides  ha- 
an  easy  spiral  at  each  end  so  as  to  avoid  shock  and  vibi 
tion  to  wheels  either  in  the  facing  or  trailing  directk 


Seo+ion      A-A 


Section      B-B 


— T 
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Side  Eleva+ion  of         Frog 


^ 


Spring  Rail 

Spi  i- i. -Kail  Frog  Saving  i   Flat  Bah  fob  the  Spring  Rail  vnd  Guides  to  Direct  the  Wiikki.: 

through  the  frog 

[Conlej     Frog    &    Switch    Co.,    Memphis,    Term.] 
(This  frog,  owing  to   its  guides,  dispenses  with   the  separate    guard   rails  ordinarily   placed   opposite   the   frog   and   ag 

the   outer    running   rails.) 


■    held  in  proper  line  by  the 

guard  rail  acting  upon  the  wheel  al  the  othi  r  end  of  Hie 

In   the  new  frog,  the  wheel   passing  through  the 

held  in  line  diret  I  Ij  by  guides  on  the  I  rog  il  elf, 

it  1  he  a  le  and  opposite  w  heel  play  no  pari  in  the 

heel.    This  feature  is  already  in  use  in 

made  by  the  firm  whit  h   hat   developed  the 

The  guide  rail    are  made  i  ome- 

whal   higher  than  the  running     urface  of  the  frog  and 

I  he  outer  edge  of  the  tread. 

'I  hi    de  ign  of  the  frog  i      m  b  thai     now  and  ice  do 

no!  interfere  with  its  operation,  while  the  Bpring  is  in- 

[  bi  neath  the  frog    o  thai   i1  cannol   be  i  aughl  by 

dragging  n  bi  am  .     The  guide  rail  on  the 

spring    idi    is  de  igned  to  hold   the    pring   rail    o  that 

worn  or  double-flanged   wheels  cannol    throw   if   oul   <>r 

place,  and  if  thi    rail    hould  break,  the  frog  would  still 


Wheels  iii  good  condition  pass  through  the  frog  witho 
lateral  motion,  while  worn  wheels  are  affected  by  a  sS 

lateral  vemenl  equal  to  the  amount  or  thickness  All 

I'n, in  the  flanges,  which  seldom  reaches  1/|  in.  This  wo 
wheel  movemen!  is  found  only  where  a  wheel  is  hiiulii 
the  frog  Bide  of  the  track. 

II  is  stated  thai  dynamometer  ear  records  show  an 
regular  course  or  paili  of  wheels  passing  through  tl 
niilin  iry  frog,  due  to  the  action  of  the  guard  rails.  Tl 
truck  on  entering  the  turnoul  is  pulled  toward  the  insi< 
of  the  curve  when  il  strikes  the  bend  in  the  guard  fa 
then  il  is  pulled  pari  way  back  as  the  opposite  wfte 
strike  the  throal  of  the  frog;  when  the  wheel  pa  ■ 
the  bend  of  the  wing  rail,  the  truck  moves  back  l<>  II 
guard  rail  until  il  pusses  to  the  Insl  bend,  when  il  BV 

ro  ird    to  tl I  ide  of  curve.     Willi  the  new   design  i 

frcg,  the  path  of  the  truck  is  a  straighl  li ir  unufcl 


fiine  25,  l'-'ll 
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e,  as  there  is  no  guard  rail  opposite  it  to  pull  wheels 
rucks  over.  It  is  claimed  that  derailments  cannot 
r  due  to  loose  wheels  or  bent  axles,  which  some- 
is  cause  the  wheels  to  strike  the  points  of  ordinary 

he  frog  is  expected  to  prove  very  efficient  in  coach 
I  where  long  Pullman  cars  are  handled.  With  the 
rate-guard-rail  system,  the  force  pushing  cars  into  a 
is  makes  a  large  angle  with  the  center  line  of  cars, 
has  a  tendency  to  transfer  the  weight  of  the  car  to 
wheels  on  frog  side,  and  at  the  same  time  cause  the 


wheels  on  the  guard-rail  side  to  rise  slightly.  Under 
such  a  condition,  the  wheel  may  mount  the  guard  rail 
and  allow  the  opposite  wheel  to  take  the  wrong  side  of  the 
frog  point.  With  the  new  frog,  the  wheels  are  posi- 
tively guided  by  the  frog  itself,  and  do  not  depend  on 
their  mates  (held  by  outer  guard  rails)  to  pull  them  to 
the  proper  side  of  the  frog  points. 

The  spring-rail  frog  described  above  is  one  of  the  re- 
cent specialties  of  the  Conley  Frog  &  Switch  Co.,  of 
Memphis,  Tenn.,  and  we  are  indebted  to  the  makers  for 
plans  and  other  information. 


'roposrftioiniall-Flow 


By  E.  W.  Rettger* 


llfOPSIS — The  author  finds  that  a  weir  whose  width 
y.ny  point  is  inversely  proportional  to  the  square  root  of 

height  of  that  point  above  the  crest  will  have  a  theor- 
\al  discharge  exactly  proportional  to  the  head.   As  the 

r  coefficient  (actual  divided  by  theoretical  discharge) 
likely  to  have  different  values  for  different  heads,  the 

.nii, ill  shape  must  be  modified  slightly  in  order  that 
I  actual  discharge  shall  be  directly  proportional  to  the 
Id.  The  author  gives  a  process  for  making  this  ad- 
Vment. 

V 

k  weir  of  such  shape  that  the  flow  is  directly  propor- 
ial  to  the  head  would  offer  several  decided  advantage* 
r  other  weirs,  especially  in  boiler-feed  regulation.  The 
jartment  of  Experimental  Hydraulics  in  Cornell  Uni- 
■ity  had  occasion  recently  to  look  up  several  references 
weir.     In  none  of  these  articles  was  the  shape 
y.n,   or   the   mathematical    theory    underlying   such    a 
Ir  indicated,   or   any   references   given   to   any   article 
weir  was  discussed  in  detail. 
se  to  do  two  things  in  this  article: 
1  i     T<>  develop   the  shape  of  a  weir  for  which   the 
yretical  flow  is  directly  proportional  to  the  head. 
'.'i     Since    (probably)    the    coefficient    is    a    variable 
Intity,  to  develop  a  general  method  by  which  a  weir 
I   be  so  changed  ( -lightly )  as  to  have  a  constant,  or  in 
i   case  make  the  actual  discharge  directly  pro- 
Jtional  to  the  head. 

The  Theoretical  Win:  oi  Proportional  Flow 

Fig.  1  represents  the  weir.  Let  MX  be  a  nar- 
i  strip  at  a  distance  h  -  x  from  the  top  (water  sur- 
j)  and  of  area  dF  =  '!:  ,l.r.     The  theoretical  veloi  ity 

lUtflow    at   tins  height    is 


v  =    V  2.9  (A  -  x) 
discharge  through   this   narrow  strip  is 


dQy     -  v  dF        V  ■>.<!  (h    -  ./■)  \'-.  dx 
leoretical  discharge  Q}  through  the  entice  weir. 
«•  c   have 

<?,  =    |"  rdF  -  ■'.  V  •.'//    |"  i//        x)      dx 

now   to  so  proportion   the  width    fur  different 

liai  "e  >,>,    i-   directly   proportional 

1  .    This  integral  is  to  be  of  the  first  degree  in  h.    The 

hi     Professor    of    Applied     Mechanics,    Cornell    I'ul- 
haca,   N     V 


quantity  to  be  integrated  must,  therefore,  be  of  one  de- 
gree lower  in  x.     Let  us  suppose  that 
h 


dx 


where  &  is  a  constant.    Then 

—     [  rh       h  dx  rh       x  dx       1 

=  v  ''ffb[X  {hx-x*)*-J0  (hx  -  x*y\ 

These  integrals  belong  to  simple  standard  types  and  can 
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Fig.    1.   The    Proportional-Flow    Welr 

be  evaluated  by  reference  to  a  table  of  integrals.  Doing 
this  we  have 

g,  =  i/2   -J~2g  b  77  h 
which  answers  the  requirements  of  the  problem.     There- 
fore,   when    the    sides    fellow    the    law    expressed    by    the 
equation 

2z:r>    =    I, 
the  theoretical  dischai  s  i  I  ly  proportional  to 

head  h.     This  curve  (see   Fig.   1  )    is  asymptotic  to  the  axis 

7.  < the  level  weir  crest  I,  and  also  to  axis  X.  It"  x  =  1 
then  It  =  '.':.  Consequently,  6  =  width  of  weir  at  uni! 
distance  from  base.  In  any  particular  ease  the  selection 
of  this  width  will  be  controlled  bj  the  range  of  dis- 
charges involved. 

Modii  hng  tin   Win.-  Form  i  ob  Constat  c 

Col  1  I  I  cl  IN  I' 

For  the  actual  discharge  we  have 
'.'        CQ, 
where  C  is  an  experimentally  determined  function  of  fc. 
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We   will   now   show   how   this   theoretical   weir  may  be  we  hay     ^  Q  =      L       0.0277\ 

changed  (slightly)   so  as  to  take  into  consideration  the  °  \  yj  h  / 

variation  in  C,  and  thus  make  the  actual  discharge  di-  m       ^h       

rectly  proportional  to  the  height  h.     Since  in  the  case        Jg  2  V  %g  (?'  —  *)'  zdx  +  J    2  V  2,r/  (/»  —  a-)1  J*4 
of  the  weir  in  question  the  law  for  0  is  not  known,  we 
will  show  the  method  for  the  case  of  the  90°  notch,  for 
which  precise  experimental  data  are  available. 

Fig.  2  represents  a  90°  notch.  The  formula  for  the 
theoretical  flow  Q1  in  this  case  has  the  same  form  as  be- 
fore, or 


V  +  n  ) 


0.02 
yl~h 


—  +  higher  power 


Now  z  =  x  for  a  90°  notch.    Therefore, 

Q1  =    f  2  V  in  (//  —  ■'■)'  xdx 

This  integral  belongs  to  a  simple  standard  type,  and  can 
be  evaluated  by  reference  to  a  table  of  integrals.  Doing 
this  we  have, 

Q1  =2  V~27/  ,V-:  =  "h- 
If  the  foot  and  second  be  used  as  units  then  a  =  4.28 
and  therefore  for  the  actual  discharge  Q  we  have 
Q  =  CQ,  =  4.28  Ch* 
T.  P.  Strickland  (London  Engineering,  Oct.  28,  1910) 
gives  ;i-  the  actual  discharge  for  a  !><>°  notch  (based  upon 
the  experiments  of  dames  Barr) 

/  „       0.028\  ,, 

0  =  (0.8907+-^-)*. 

hi   this  V   i;;  given   in  cubic  feet  per  minute,   and  h   in 

inches.     If   we  change  the  units  so  that  Q  is  given  in 

cubii    feel  per  second  and  U  in  feet,  then 

0.067N  „  .,./.    ,   0.0277N  ,. 

2.417  4 )/':  =  2.417(1  +-       r-\h> 


=  ah'  —  0.0277  ah*  + 

Now  the  first  integral  is  Qi  =  afts.     Therefore, 

f  2  V  2  <y  (A  —  a;)'  J 2  da:  =  —0.0277  «/t2 

Since  the  integral  is  of  the  second  degree  in  h,  the  qua 

X 


A 

-z- 

—-■</? 

h 

< 

Y 

» 

Now  V  =  ''V,  or,  -nice  Q,  =  oft*  =    1.28  ¥ 
2.417  ( 1  H =r-  U;  =  4.28  <  n 


■(»*&) 


Therefore.    -,,l\  in-    for   ' '. 

,  '  =  0.565 


(--:T>"(-27f) 


Fm.  2.  The  90°   Weih;  Adjusting  for  Constant 
Coefficient 

tity   under  the   integral  sign   must  be  of  the  first  degi 
in  x.    Suppose 

A  2  =   lex* 
where  /.■  is  a  constant  to  be  determined.     Therefore,  h 

(/,,    _    X)i    .,■■    =    (h.r   -    r-')', 

2  V  2  g  k  i"  {h.r  —  .'-)'  </.'■  =  —0.0277  ah1 

The   integral    belongs   to   a   simple  standard   type.     In 
gral  nig  we  have 

2  V  2  o  /c-7-  =  —0.0277  a  A' 
j/  8 


when-  u  i-  really  a  constant,  and  in  the  case  of  the  90° 
0.565. 

\\Y  wish   now    to  detem the  shape  of  the  Bides  of 

the  weir  so  thai  i  lie  "  tual  discharge  is 
Q'   -     it  a  h 

where  u  is  a  constanl  in  all  cases.     We  will  a  mme  thai 
i    ,!,„..  not  apprei  iabl     i  liangi    for  a    light  i  hange  in  the 

e  of  the  weir:  thai   is,  we  will  asst i  thai  C  times 

(•he  n  rge  is  equal  to  the  actual  dis 

i  cord  with  experimental 

evidence.     The  problei  b(      tated  a     follow,      must  be  small  so  that  C  approximately  holds  lor  Ihe 

We  wish  to  change  i  (the  half  width  al  distance  i  above      wdr  a     well  asjor  the  old.     We  also  assumed   Inn 
the  I        hatthenefl         i         i      uch  n  function  of         U,I|V  nl  "■"'•''"'   .,|„,w.  (|„.  ,i,..|   ,,,,,1,1  |„.  nrn|,vt,.(l. 

x  thai   C  times   the   new   theoretical  disi  harg<    ','.   =  u  s  h 

the  old  theoretical  d  Q     or,  for  any  rens 1  is  desirable  to  add  (say)  one  mow  I 

o'         i' i)  UQ  a  a  li  to  the  expan  ion  quation   (I).  we  would  assume 

I  ,  .  quation  (8)  ma     be  h  ritten,  '-    I    A  '•    I    A 

r{",^  ■:,,<,,  \     \z)d ¥  Todeterm a':  we  would  equate  il  to  the  thirl 

.'„  in  the   nghl  hand  side  and   proi  <;;\  g 

■.,  I,.,  q  :,  1 1« !  !   ■  Me   inb    ral  into     above 


where  11  =      1.28. 

s.,l\  ing  for  h  we  have 

/,■  =  —0.0188 
and   therefore   for  the   :   of  the  new  weir  we  have 

x        0.0188  3:' 
The  actual  discharge  through  the  new  weir  is  then 

Q'         n  Q.         0.51)5    \    1.28  //':    =  2.1'.'  h 
where  (/  is  in  1  uhh    feel  per  second  and  //  is  in  feet. 
Il   musl  be  remembered  that   the  variation  in  Ihc  -I 


. I i. I  for 
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!  city  of  New  Orleans  is  making  about  27  acres  of 
and  at  the  "West  End"  for  municipal  purposes, 
fork  comprises  the  construction  of  a  pile  and  con- 
jea  wall  on  Lake  Ponchartrain,  about  2650  ft.  long, 
ie  dredging  and  depositing  of  a  fill  averaging  8  to 
deep  behind  this  wall.  This  dredging,  amounting 
»ut  400,000  cu.yd.,  was  done  in  the  lake  by  means 
lydraulic  dredge  and  cost  11.37c.  per  cu.yd.,  placed 

re  placing  the  fill,  the  sea  wall  was  built  around 
ire  inclosure.     The  wall  is  of  concrete,  placed  on 
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r  55  Piles, 

4'C.ioC—-'vt\ 


I  through    Si\   Wall    it    Nets    Orleans,  La. 

c  vow  of  50-ft.  oak  piles  spaced  5  ft.  c.  to  c.  each 
i  front  of  this  piling  a  triple  row  of  shed  piling 
ven  as  a  coffer-dam  and  I"  prevent  the  till  sliding 
tlic  hike.  About  '■'>  ft.  of  material  was  excavated 
use  of  the  concrete  cap.  so  thai  the  piles  are  en- 
fctected  from  the  action  of  the  teredo.  The  wall 
Bed  with  two  rows  of  weep  holes,  and  has  expan- 
1111.-  50  It.  apart. 

iilni'j  the  ode-,  excavation  and  i  oncrete,  the  wall 
i  about  $26  per  lin.ft.,  or  $13  per  cu.yd.  of  con- 
Tbe  labor  costs  were  $1.75  to  $2  for  common 
B  $3  per  daj  Foi  -killed  labor.  Gravel  was  used 
concrete  aggregate.  The  cos!  of  construction  was 
B  on  aeoiint  of  the  necessity  of  placing  the  mixer 
end  of  the  work  and  the  concrete  and  other  ma- 
■en  hauled  over  b  long  trestle  to  the  poinl  of  de- 


ntin  ft  he  Sanitary  I  M  it  riot 

lion    recently    visited    the    Panama    Canal    Mini 
works.     The  woi  I      I     crlbed  under  i  he 

of  \v    .1    Hardee,  I  HI  j    i Inei  i    ol   New  i  >>  I.  .,  n         HI  1, 
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I  vaimae  ©ir  turns? 
IEE&g»airs©©s?iinig|  Gripsidhiagiftes* 
Unfortunately,  it  is  difficult  to  show  in  any  concise 
and,  at  the  same  time,  fairly  representative  manner,  ex- 
actly what  return  our  engineering  colleges  are  making 
to  the  community  and  to  the  nation  for  the  capital  which 
is  being  invested  in  them.  Perhaps  the  most  definite, 
though  quite  incomplete  analysis  of  the  question,  may  be 
given  in  the  following  manner: 

The     unskilled     workman     earns     annually,     on     the 

average,    about     $500 .  00 

The  nontechnical  but  trade-trained  man  earns  an- 
nually, on  the   average,  about S00 .  00 

The  technically-trained  graduate  of  our  engineer- 
ing colleges  earns  annually,  on  the  average,  at 
least    3,000 .  00 

This  is  a  gain  over  the  trade-trained  man,  per  year. 

of  at  least    2,200.00 

This  may  properly  be  credited  to  the  result  of  his 
engineering  training;  and,  assuming  that  the  de- 
mand for  his  services  fixes  his  rate  of  compensa- 
tion as  a  measure  of  his  money  value  to  society, 
this  means  that,  capitalized  at  4rI,  he  has  an  in- 
creased  potential    value    to    the    community    of....     55, 000. Of 

This  analysis  is  admittedly  incomplete,  as  it  include- 
no  consideration  of  the  many  ways  in  which  the  grad- 
uates of  our  engineering  colleges  are  of  increased  value 
to  society,  aside  from  their  purely  professional  ability, 
for  which  they  receive  the  income  forming  the  basis  of 
this  analysis.  Their  training  in  exact  methods  of  study 
and  investigation  of  any  problem  with  which  they  may 
be  confronted  makes  them  of  value  in  any  connection 
they  are  likely  to  form. 

At  the  present  time  there  are  over  •.'5.000  students  reg- 
istered in  the  three  principal  departments  of  our  engi- 
neering colleges — civil,  mechanical  and  electrical  engi 
neering,  and  these  three  engineering  departments  arc 
graduating  annually  over  1000  men  to  take  up  their  life- 
work  along  lines  for  which  their  college  experience  has 
given  them  direct  training. 

It  is  possibly  somewhat  startling  to  realize  that  merely 
from  the  purely  financial  basis  of  increased  potential 
value  of  these  men.  through  their  ability  to  secure  in- 
creased incomes,  this  represents  a  valuation  of  the  an- 
nual product  of  these  three  departments  of  our  engi- 
neering colleges  of  at   least  $220,000, I.     In  electrical 

engineering  alone,  there  are  living  in  the  United  States 
today  about  20,000  men,  who  have  received  their  train 
ing  and  have  graduated  at  our  engineering  colleges, 
which,  upon  the  basis  already  stated,  represents  a  valua- 
tion of  this  one  product  of  our  engineering  colleges  of 
over  $1,000,000,000. 

Spreading  Sound  iilen*  on  Highway  Improvement — Sanity 
h;is  overtaken  the  advocates  of  better  rural  highways,  in 
the  old  days  the  good  roads  advocate  dreamed  of  nothing  less 

than  adam,  and  his  vl     o    I  n  ol  tener  to  brick   pa  t  ed 

paths  and  concrete  eountrj    lanes.     All  the  rural  world  rolled 
;>    bj    ovei    traffic  ways  that    would  cost   anywhere  from 

per   mile.     Thai    was   before   the   farmer   had 

really  entered  Into  the  movement  and  before  the  small  town 
merchant,    the    rural    banker   and    the    county-seal    cities    had 

n    to    think    about    good    roads    In    terms    of   dollars   and 

centi  Twenty  yeai  ol  i  Itatlon  bas  brought  us  face  to 
face  with  the  fact  thai  the  taxpayer  does  nol  want 
ways,  joy-rider  trails  or  roads  for  pleasure  traffic.  The  man 
farm  wants  a  firm,  well-drained  highway  thai  hi  •  in 
use  at  any  and  all  seasons  of  the  year,  ana  he  doi  not  want 
to  be  bankrupted  or  driven  to  the  poorhouse  In  getting  it. — 
editorial    from    the   st     Louis,    Mo.,    "Republic." 


•Extract    from    in     ddn        b;    P  ol     H  irold   B    Smith,   Wor- 
cester   Polj  technic    fnstitul         it     Clai  kson    Colli  ■.  ■     ol     Tech- 

ii, ih.:  j     Pol   dam     v    Y. 
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Special  GoEacspette  PaME&g_ 
Vasidl'sujcft  Fo^uiinidls5.ttl©ira 
By  John  Stewart* 

A  type  of  reinforced-conerete  pile,  in  which  a  precast 
pile  is  grouted  into  the  hole  made  by  a  previously 
driven  shell,  was  described  in  Engineering  News,  Juno 
11,  1914.  Below  is  given  a  more  complete  description 
of  the  application  of  that  pile  to  the  foundations  of  a 
viaduct  for  the  Lake  Erie  &  Eastern  R.R.,  an  extension 
of  the  Pittsburgh  &  Lake  Erie  R.R.,  at  Crossing  No.  1, 
Youngstown,  Ohio. 

Crossing  No.  1  designates  the  first  crossing  of  the  Ma- 
honing River  by  the  new  line  and  the  site  of  the  work 
was  on  the  banks  of  this  river.  The  soil  consisted  of 
from  8  to  10  ft.  of  cinder  and  slag  fill,  8  to  10  ft.  of 
Mack  slippery  mud  or  silt  to  loose  gravel  about  20  ft. 
below  surface,  and  compact  sand  and  gravel  25  to  30  ft. 
below  the  surface.  The  uncertain  part  of  this  soil  condi- 
tion was  the  black  mud  or  silt,  which  was  very  soft  and 
wet  and,  being  confined  between  two  hard  layers,  acted 
as  quicksand  when  excavation  was  made  through  it.  While 
the  top  soil  is  classed  as  cinder  fill,  it  was  mill  cinders 
and  contained  considerable  slag.  This  material  was  in  lay- 
ers and  lumps,  and  had  set  and  formed  quite  a  hard 
mass  to  penetrate.  Since  this  material  was  near  the  top 
of  the  site,  a  pile  of  the  tapered  type  would  have  been 
held  in  it  before  proper  bearing  was  reached  in  driving, 
which   would   have   resulted   in  an  uncertain  foundation 


proper  penetration,  which  was  !/•>   in.  or  less  uud 
blow  of  a  300(1-11).  drop  hammer  falling  15  ft.,  frorj 
5  ft.  of  wet  concrete  was  placed  inside  the  form.    T 
inforced  cast  section  was  then  inserted   inside  the 
and  lowered   until  it  rested  firmly  upon  the  concr 
the  bottom.     Then  cement  grout  was  poured  instil 
form,   the   latter   being  sufficiently   long   so  that    I 
in  bulk  equal  to   the  space  between  the  molded  J 
and  the  hole  left  by  the  pile  form,  could  be  placed 
the  form.     The  form  was  then  steadily  pulled  outj 
ground,  the  grout  flowing  down  and  around  the  cai 
tion  and  filling  in  the  displacement  between  thft 
and  the  wall  of  the  pile  hole.     The  result  was  a  ci 
the-ground  pile  of  16-in.  diameter  with  a  lSi/o-in. 
eter  octagonal  reinforced  precast  center. 

The  length  of  casi  section  required  was  aseertaj 
driving  tests.  As  an  example,  Table  I  gives  th{ 
of  drive  test  at  Station  286,  July  5,  1912: 


TABLE  I.     TEST  PILE 

Total 

No. 

Drop  of 

Wt.  of 

depth 

blows 

hammer  hammer                                  Remarks 

driven,  ft. 

ft. 

lb. 

5 

20 

8 

3000 

10 

20 

10 

15 

17 

12 

20 

7 

8 

Ground  soft  between  17  and  20  ft. 

5  bio 
10  bio 

11)1,1, .• 


s  measured  2\  in.  penetratio  > 
s  measured  4  in.  penetratioe 
*  measured  3H  in   penrtnitio, 


Fig.   1.  I'm. i  1ST  Coees  km;  Conceete   Piles,  in  the  Molding  Yard 


a    i!i,'  site  is  subject   i"  flood  disturbance,  owing  to  He' 
ill  betweerj  Hie  hard  layers. 
Taking  into  consideration  the  peculiar  soil  conditions, 

il I  disturbance,  and  the  heavy  loads  to  be 

desirable  to  obtain  a  pile  which  would 

penetrate  the  top  :^  01  10  ft.  of  fairly  compact  material 

through  the  soli  mie  I.  ami  obtain  a  firm  bearing  "ell  into 

"i  to  30  ft.  below  the  Burface ;  also 

thai    irould  act  a    a  col n  with  a  i  on  tanl  cross- 

i  ai   with  sufficii  ni    reinforcemenl   in  tale 

I   lateral    t  rain    « hich  might  01 1  ur  on  account  of 

the  n    ■  the  toil. 

The   railroad   company  adopted   Simples    Molded    Cn- 

Piling   for  these  foundations.     For  this 

ii  i  ion   the   holes   for   the   piles   were   i tired    bj 

driving    tandard    1 6  in.  Simple*   pile  foi  m  .  using  -  o 
iron   poinl  ,      Mter   the  pile   form   had   been  driven    I  i 

»pr,  icl  Ion    Co.,    Qerki     Bldg  . 

,  ihlo. 


From  this  and  other  tests  west  of  the  T5.  &  O.  R.B.  I 
of-way,  it  was  ascertained  that  with  an  average  alio! 
of  3  ft.  for  soft  concrete  in  thl 
of  a  pile  and  2  to  3  ft.  for  culf 
pile  below  surface,  precast  secticl 
ft.  to  23  ft.  would  be  required!! 
molds  or  forms  for  the  precasH 
tions   were   manufactured    in  5i( 
10-ft.   sections  at  the   mill    in 
burgh  and  were  shipped   to  Y 
town    ready   for   assembling  an 
ting  up  on  the  sills.     The  groiul 
the  easting  hall  was  carefully  11 
anil    the    forms    rested    upon    '■'< 
sills  in  such  a  manner  thai  earl' 
section   of   pile    form   was   supJ 
by  three  sills.      The  molds  werefl 
nary  box  forms  with  angle  piei 
in    so   that    I  lie    resulting   easting   was   octagonal    "I 
diameter  of    1\Mo    in. 

The  concrete  I'm'  molded  sections  consisted  of  onJ 
cement,  two  parts  clean  sharp  sand  ami   four  parte 
gravel;    il    was   mixed    to   a    soupy   consistency.     ' 
(lumped  into  the  molds  through  the  open  side  of  i 
tagon  at   the  top  by  means  of  a  bucket   with  a 
at  I  be  hot  lorn  :  this  gale  was  eon  I  nil  led  by  a  lever  81 
so    adjusted    that     il     permitted    the    concrete    to    fli 
proper    quantity    and    speed,    into    the    molds,    so   tl 
could  he  spread  and  agitated   by  the  laborers  with  ! 
precaution   so    that    the   steel    was  covered    and    the 
thoroughly   tilled.     The  east   sections  were  alio 
15  days  before  being  used  lull  ordinarily  after  S6VC1 

they  can  be  safely  handled  for  placing. 

Ifcinfon  einenf    of    the    east    sect  ions    was    four 

!. piare  l >.i  i      in  eai  Ii    pile.     The  only  periphei 

inforceinent   used  was  four  light   wire  spacers.    Ast 
i     no  drivin he  en  i   pile  in   pi. :■.  o   i    not 


Fig.  2.  View  of  Foundation  with  Special  Piles  in  Place 

(Note  layer  of  slag  fill  in  upper  left-hand   corner   of   view.) 

necessary  to  tie  the  vertical  reinforcement  to- 
imless  the  loads  to  be  carried  arc  excessive  for 
bete.  The  reinforcement  was  extended  18  in. 
he  cast  section  to  tie  to  the  concrete  base  of  the 
1  the  same  distance  above  to  form  a  tie  to  the  foot- 


ing. The  grout  filler  was  mixed  one  part  cement  to  three 
parts  screened  sand  :  this  was  made  very  soupy,  so  that  n 
Mould  tlow  easily  within  the  form.  It  was  found  that  the 
grout  adhered  perfectly  to  the  rough  surface  of  the  cat  i 
section,  thus  forming  a  homogeneous  concrete  pile.  In 
cutting  piles  to  grade  in  most  cases  the  precast  eoncrete 
and  the  grout  broke  off  under  the  hammer  as  a  mass. 

Ninety  molds  were  used  in  the  casting  hall  and  the  ,■!' 
fort  was' made  that  one-third  of  these  lie  tilled  each  three 
days,   meanwhile  in  the  second  third  the  casting  of  the 
day   before  was  curing  and  in  the  third  the  castings  of 
three  days  before  were  being  removed  and  the  molds  r< 
set  lor  the  next  day's  casting.    Most  of  the  material  and 
al]  of  the  concrete  and  all  of  the  cast  sections  were  hand- 
led by  a  large  guy  derrick  with  100-ft.  boom.     In  ordi 
narj  weather  cast  sections  could  be  handled  in  three  days, 
in  cold  weather  a  longer  time  was  required.  Cast  sections 
were  bandied  by  means  of  an  auxiliary  yard  on  the  der- 
rick boom,  this' was  fitted  with  two  sister  hooks,  so  thai 
the  casi    section   was  grabbed   about    one-third   the   way 
down  from  each  end. 

OveT  i""  pile-  were  placed,  1  I  ft.  to  28  ft.  in  length. 
Each   pile  was   [>\&ced  to  sustain  a  working  load  of   50 
tons,  which  was  the  actual  live-  and  dead  load  de 
for  the  structure.     The  piles  wen 

load  of  60  tons  with  a  ■•  ittlemenl  of  less  than  i/2  in. 

As  the  two  load  "  a'   in 

are  given  in  Table  II. 


TABLE  11. 


TEST  OF  SIMP!  ! 

hi;    (1 1 


A  Si  \i  en  \   M 


il. in  li  I  N81  l:l  ED  CO 

Plai  i 


Pile  i\ 


I 

,         .       .  .  before},    ti 

;     J  ■    rt»" 

li  mi  hi.  0  
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The  work  at  Youngstown  was  performed  by  The  Cran- 
ford  Construction  Co.,  of  Cincinnati  and  Pittsburgh,  for 
the  Pittsburgh  &  Lake  Erie  R.I?.,  through  the  Duquesne 
Contracting  Co.,  who  were  the  general  contractors. 


E-Sec^rac  ILocosHaotLa^es* 

The  Butte.  Anaconda  &  Pacific  Railway  Company  has 
recently  ordered  four  additional  freight  locomotives 
which  will  be  duplicates  of  the  seventeen  80-ton  units  put 
in  service  about  a  year  ago  (as  described  in  ENGINEERING 
News,  June  26,  1913).  In  order  to  make  these  locomo- 
tives suitable  for  very  slow  speed  spotting  service,  there 
have  also  been  ordered  three  additional  tractor  trucks 
which  can  be  used  in  combination  with  the  standard  loco- 


in  series  and  seven  with  two  sets  in  multiple,  each  set  ci 
sisting  of  three  motors  arranged  in  series. 

The  characteristics  of  the  120-ton  unit  are  as  foil 

Total  weight  cm  drivers 240.000  II 

Starting   tractive   effort   at   30%    coefficient 72.000  11 

Tractive  effort  at  one  hour  rating  of  motors...       43,200  li 

Speed  at  one  hour  rating,  motors  in  series 4.8  mi.  per 

Speed    at    one    hour    rating,    motors    in    series 

parallel    10.3  mi.  per 

Mechanically,  these  trucks  are  similar  in  construct 
to  the  trucks  on  the  80-ton  locomotives.  Instead  oi 
locomotive  body,  however,  a  platform  is  supplied,  built 
of  channels,  angles  and  plates  which  are  supported 
the  truck  transom.  Struts  are  provided  at  the  corners 
secure  the  platform  to  the  side  frame.  Ballast,  cons 
ing  of  cement  and  iron  punchings  of  sufficient  quant 
to  bring  up  the  veight  of  the  truck  to  40  tons,  is  phi 
between  the  center  channels  of  the  platform  in  a  boxl 
structure  built  for  this  purpose.  A  passageway  protec 
by  a  hand  rail  extends  along  each  side  of  the  platfbi 
In  the  center  of  the  platform  there  is  a  crane  which 
tends  at  an  angle  from  the  platform  floor,  suitable 
supporting  the  eight  cables  necessary  for  connecting 
motors  of  the  tractor  to  those  on  the  locomotive.  T 
rane  can  be  revolved  180°  so  as  to  permit  the  con 


Extra  Tractor  Truce  for  Use  with  Electric  Locomotivu  ok  the   Bitti:,  Anaconda  &    Pacific   Kv. 


motive  units.  These  trucks  are  an  adaptation  of  stand- 
ard parts  of  the  freigW  locomotives,  increasing  the  trac- 
tive effort  of  the  standard  unit  to  the  equivalenl  of  a 
120-ton  locomotive.  These  units  will  be  used  especially 
for  spotting  car.  ai  tin-  Miieltci'  ami  also  for  low-speed 
switching  in  the  Butte  yards. 

The  three  two-axle  tractor  truck.:  will  each  be  equipped 
with  two  motors  insulated  for  2400  volts,  similar  to  those 
in,   the   locomotive.      In    operation,  each   of   the   traetoT 

ti  in  I.    motoi      i-    connected    in    sei  ii  •    w  h  I e    pair   of 

motor-  on  the  locomotive,  mal  ing  a  i  i  le,  six-motor 
niiit  which  will  furnish  50<J?  more  ti.e  ire  efforl  than  the 
80-ton  locomotive  alone  and  ai  aboul  two-thirds  3peed 
without  increase  in  current  input,  ('able  ami  connecting 
ivill  be  provided  for  operation  with  the  locomotives, 
so  that  the  trui  I  II  be  operated  v.  ith  the  other 

i    con! rolli  c  without  change  in  thi 

main   Control.      The    nee  ..■    the 

.    on  the  locoi  with  si     mi  toi 

•  From   Inf 

■    ■ 


<  I  the  locomotive  to  either  end  of  the  truck.  "When  I 
operation,  this  crane  is  rigidly  locked  in  position.  .A]- 
brake  equipmeni  with  the  necessary  triple  valve,  auxilifl 
reservoir,  etc,,  is  also  installed  on  the  truck. 

Each  of  the   four  locomotives  now  under  construct' 
is  provided  with  a  junction  box  placed  near  the  rool  »t 
the  front    window.     This  is  designed  so  as  to  permit 
removal    of  couplers   with   a  small   amount    of 
time,  so  thai   the  tractor  may  be  connected  to  any  one' 

the  freight   I dives  which   is  provided  with  this  ju 

lion  box. 

v: 

DevlceH    for    l'.llmliin<liiK    KnHuiip   nrr    to    bo   exhibits    ll 
m     nl      1  * i- . . %  i.l.ii...     It.     I.,     which     Icis     I ..-. ■  ii 
I  ',   ,,,i      n     nilliri  Hi.    I  In'    well    Known    "elllclcn. 

to    'C ed    \ii ."   «  hlch   bukri  stn   I  (ml 

,.,    ii i.i  clcntl -"'ii    "llterntui  i 

i,,  be  ' .  l i •  t  ed  in  ■  "He    way! 

I  I         |       I  li    H       111'       'I'       llcil      I  ''In    I       me. Ill      : 

by    |||,;    Invention     ol       n levin      ivhlcli     would     compel 

I     thin     cIhbh    of     llli-ialiirc     to    rend  ,<•* 

m Im 'I,      ii liar    principle  i 

in I    ftl    th<    •  '  1 1" 
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)PSIS — This  station  will  be  for  the  nine  railways 
ig  Dallas  and  will  take  the  place  of  fire  present  sta- 
ll is  of  the  through  type,  with  IS  platform  tracks 
irs)  and  a  four-track  approach  at  each  end.  Pas- 
S  will  pass  front  the  station  building  to  the  plat- 
by  a  covered  bridge  36  ft.  wide,  having  stairways 
h  platform.  Two  similar  bridges  with  elevators, 
trve  for  baggage  and  express.  .1  concrete  viaduct 
interurban  line  will  cross  the  terminal,  and  a  new 
over  the  Trinity  River  will  be  require:/.  The  work 
done  by  a  terminal  company  organized  by  the  sev- 
lilways,  and  the  cost  (exclusive  of  land)  will  be 
WfiOOflOO. 

conditions  in  regard  to  the  establishment  of  a 
Btation  for  the  use  of  all  the  railways  entering  Dal- 
\.,  are  of  interest  as  indicating  the  difficulty  of 
i|  cooperation  between  several  railway  interests, 
idicating  also  the  great  desirability  of  having  the 

;ii  interests  adequately  represented  in  eases  of 
in I. 

c  iiv  is  served  by  nine  railways,  most  of  which  are 
of  large  railway  systems,  but  under  the  laws  of 
all  lines  within  the  state  must  be  owned  and  oper- 
iy  Texas  companies.  These  railways  are  as  fol- 
the  Gulf,  Colorado  &  Santa  Fe  Ry.  (Santa  Fe 
i);  the   Chicago,  Rock  Island   &  Gulf  Ry.    (Rock 

System)  ;  the  Missouri,  Kansas  &  Texas  Ry.  of 
(M.,  K.  &  T.  System)  ;  the  St.  Louis,  San  Fran- 
S  Texas  Ry.  (Frisco  System)  ;  the  St.  Louis  South- 
n  Ry.  of  Texas  (Cotton  Belt  System)  ;  the  Trinity 
'.ns  Valley  Ry.  (owned  by  the  Colorado  &  Southern 
id  the  Chicago,  Rock  Island  &  Pacific  Ry. )  ;  the 
>n  &  Texas  Central  R.R.  (Southern  Pacific  Sys- 
and  the  Texas  &  Pacific  Ry.  (Gould  Lines).  There 


is  also  the  Texas  &  New  Orleans  Ry.  (Southern  Pacific- 
System),  but  this  comes  in  as  a  tenant  of  the  Houston  & 
Texas  Central  R.R. 

There  are  now  five  passenger  stations  in  Dallas,  as 
shown  in  Fig.  1.  Four  of  these  are  within  a  short  dis- 
tance of  each  other,  while  the  fifth  is  about  a  mile  from 
this  group.  Most  of  them  are  inadequate  for  present  re- 
quirements, although  it  is  explained  that  to  some  extent 
this  is  due  to  the  reluctance  of  the  railways  to  incur  large 
expenditures  for  enlargement,  in  view  of  the  agitation  for 
union  terminals,  which  has  been  the  subject  of  negotia- 
tions for  a  long  while. 

The  New  Terminal 

In  1907,  the  railways  arranged  for  preliminary  studies 
of  the  situation,  with  the  result  that  five  lines  (the  Santa 
Fe,  Rock  Island,  M.  K.  &  T.,  and  Frisco  Systems,  and 
T.  &  B.  V.  Ry.)  decided  to  construct  terminal  facilities 
for  their  joint  use.  The  Gould  Lines  and  Southern  Pacific 
(three  lines)  also  to  construct  joint  facilities,  while  the 
St.  Louis  Southwestern  Ry.  elected  to  remain  in  its  pres- 
ent location.  Plans  on  this  basis  were  in  preparation,  but 
as  the  arrangements  were  not  satisfactory  to  the  Dallas 
municipal  interests,  further  negotiations  were  begun. 
These  resulted  in  an  agreement  (in  1911)  that  all  the 
companies  would  join  in  one  terminal  if  a  satisfactory 
location  could  be  found. 

The  present  site  was  finally  selected  in  1912.  after  a 
number  of  sites  had  been  considered.  Its  principal  ad- 
vantages are  proximity  to  the  business  center,  conven- 
ience of  access  for  most  of  the  railways,  and  freedom  from 
street-crossing  difficulties. 

The  Union  Terminal  Co.  was  organized  by  eight  of 
the  lines  entering  Dallas,  the  ninth  (Tex.  &  N.  0.)  being 
a  tenant  line,  and  the  stock  is  owned  in  equal  shares  by 


K&to 


Plan  of  Railway  Terminals  at  Dallas,  Tex.,  Showing    mm:   \i«    Onion    Passenger   Station    lnd 
i  ii  i    Old    I'  vssenger    St  n  ions 
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these  lines.  The  contract  for  the  construction  is  to  be 
hi  very  soon.  For  plans  and  information  we  are  in- 
debted  to  C.  H.  Dana,  Chief  Engineer  of  the  Union  Ter- 
minal Co. 

Track  Plan 

The  track  plan  is  of  the  through  type  as  shown  in  Fig. 
1.  There  are  four  lead  tracks  from  the  north,  18  sta- 
tion tracks  arranged  in  pairs  (of  which  10  tracks  are  in- 
tended for  immediate  construe!  ion ) .  and  four  main 
tracks  to  the  southward  (of  which  two  are  intended  for 
immediate  construction).  The  station  tracks  in  each  pair 
are  spaced  13  ft.  e.  to  c,  while  the  spacing  between  pairs 
(across  the  platforms)  is  28  ft.,  as  shown  in  Fig.  2.  The 
shortest  track  can  accommodate  1  1  coaches,  and  the  long- 
est. 20  coaches;  this  is  on  the  basis  of  70  ft.  to  a  coach, 
with  an  allowance  of  60  ft.  for  engine  and  tender. 


Fig.  2.  Plan  of  First  Flooh  and  Track  Level  of  the 
Union  Station  at  Dallas,  Tex. 

As  it  is  necessary  also  to  lake  care  of  the  freight  traf- 
fic of  the  various  railway-,  provision  is  made  for  the  con- 
struction of  two  tracks  I'm-  freight  exclusively  from  North 
Junction  to  South  Junction,  at  both  of  winch  points  con- 
nections  are   mad"   with   the  different    railways.     These 
.  howevi  r,  will  be  open  to  the  use  of  any  o1  her  com- 
pany which  is  party  to  the  agreement.     In  addition,  pro 
vision  is  made  for  a  third  track  to  be  constructed  on  de- 
i  land  of  the  St.  Louis  Southwestern  Ry.  tor  its  exclusive 
•  twei  n   North  Junction  and  South  .1  unci  ion.     For 
the  pic  '  nt,  this  companj  will  use  the  two  freighl  I  racks 
mentioned,     from  South  Junction  to  Santa  Fe  Junction, 
made  for  Ei       : '  but  a1  presenl  il  is  ex- 

i  i  both    pa !  engei    and 
freigl 

Bi  [i 

Tin    Ti  P  i.cl.    |n-i    north 

north  ihroai  of  the  terminal,  and  this  i  annot   bi 
i  under  presenl  circun  11  ater  i 

ell  as  the  necessity  of  the  i  onnei  tion    shown 
■   i    Terminal 
and  the  vi  I  n   Ti    a    & 

I:  ,   through   the   cil      maki      thai    in 


ai  present.  At  Commerce  St.,  the  existing  higl 
bridge  is  raised  and  an  additional  sum  added  at  the 
end,  crossing  the  Terminal  tracks,  descending  to  the  T 
ent  grade  at  Houston  St.  on  a  grade  of  5.5%. 

At  the   south   end.   there   was   constructed    about 
years  ago  a  viaduct  of  concrete  arches  across  the  — 
River  and  its  bottoms,  connecting  the  city  with 
Imrb  of  Oak  Cliff.    There  was  provided  a  clearane 
ft.  above  the  present  tracks  under  this  viaduct,  hut 
water  conditions  have  made  it  seem  advisable  to  use 
18  ft.  for  the  proposed  work.  This  fact,  together  with 
necessity  of  keeping  the  elevation  of  the  Commerc 
bridge  as  low  as  possible,  to  avoid  an  excessive  8 
grade  in  its  approaches,  has  decided  the  clearance 
the  overhead  structures  at  18  ft. 

Immediately  south  of  the  Oak  Cliff  viaduct  the 
of  the  Northern  Texas   Traction   Co.   cross   the 
tracks  at  grade.     These  tracks  accommodate  the 
oi  the  local  lines  to  Oak  Cliff,  and  also  three  inter 
electric  lines  to  Fort  Worth,  Waco  and  Corsicanaj 
traction  company  has  arranged  to  construct  a  co 
viaduct   across    the    valley,    crossing   over    the    Te 
tracks.     Cadiz  St.  crosses  the  Terminal  tracks  at 
and  as  it  is  an  unimportant  street,  with  very  little  tri 
no  attempt  will  be  made  to  separate  grades  for  the  pr 
When  changed  conditions  require  this  separation,  it 
be  practicable  to  carry  the  street  overhead. 

At  Santa  Fe  Junction,  there  will  he  constructed 
undercrossing,  consisting  of  a  reinforced-concrete 
11x11  ft.  There  are  no  other  crossings,  of  any  kind, 
tween  North  Junction  and  Santa  Fe  Junction,  am 
probability  of  any  being  demanded  in  the  future,  as 
way  interests  own  practically  all  the  lands  between 
terminals  and  the  river. 

In  order  to  admit  trains  of  the  Texas  &  Pacific 
to  the  facilities,  it  is  necessary  to  construct  a  new  br 
across  the  Trinity  River.  This  bridge  is  located 
curve  of  11°  30',  and  consists  of  a  through  span.  151 
long,  26  ft.  c.  to  c.  of  trusses.  Whenever  required  In 
U.  S.  Government,  this  span  will  be  converted  into  al 
span,  the  river  being  technically  navigable.  At  SJ 
Junction,  Mill  Creek  will  he  conducted  under  the  tr 
by  an  extension  (10(1  ft.  long)  of  a  double  12-ft, 
with  6-ft.  bench  walls,  now  under  existing  tracks. 


" 


Passenger  Station 

lo  be  282x135  ft.  and  TO  ft.  high,  ' 


The  building 

Ms   I'ronl   35  ft.   from   the  west   building  line  of  Hon 
St.     This  street  is  SO  It.  wide  between  building  line 
no   car    tracks,   and    is    I  he    principal    thoroughfai 
Dallas  lo  the  populous  resid  'lice  district  of  Oak  Clit 

building  is  desig I  in  the   Renaissance  style  of  an 

lure,  with  a  base  of  Texas  granite  and  the  upper  p 
brick.  Tin  building  will  rest  on  a  solid  rock  found 
25  ft.  below   floor  level. 

The   plan  of   Ihe   lirst    lloor  and   track    le\cl    is 


Fig.  2.     The  front    pari   contains 
tii  ki  i  ..nice,  with  baggage  checking 

i  In,  I    r iin  rgeni  \  hospital  and 

will  be  devoted  to  a  large  baggagi 

riage  co trse    i     loi  ated    north   i 

i .  ached  bj   a  eorridoi    from  I  he  I  ic 
iiii   end,  ,i   broad     taircase   leads 

here  ari    located  the  >  arious  wail  ing  r< is,  refll 

■  i'      The  fool  of  thie  staircase  is   ii liatelj  i 


spacious   lobby 

mil  opi e. 

ores.  The  n 

age  r 'I'" 

ill,      I, nil 

I   lobby.     Near 
i    the    second   fl 
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opening  to  Houston  St.  and  its  head  directly  in 
th  the  passenger  bridge  or  thoroughfare  over  the 

tracks.  This  permits  direct  travel  between  the 
and  trains,  without  passing  through  the  ticket 
r  waiting  rooms. 

he  second  floor  (Fig.  3)  will  be  the  general  wait 
m  for  whites,  135x70  ft.,  with  a  high-arched  ceil- 
ending  to  the  roof  of  the  building.  A  large  loggia 
i  along  the  front  of  this  waiting  room,  and  affords 
loor  adjunct  to  it,  while  a  concourse  inclosed  by 
sash  stretches  along  its  track  side.  North  of  this 
re  the  white  women's  waiting  and  retiring  rooms, 
ilets  and  baths,  and  matron's  room ;  and  also  the 
ant  facilities.  At  the  smith  end  are  the  white 
smoking  and  toilet  rooms,  barber  shop  and  baths, 
I  waiting  rooms  and  toilets  for  colored  people, 
ision  is  made  for  the  usual  conveniences,  an  infor- 

booth  at  the  south  end  of  the  principal  room,  an 
it    parcel    checking    booth    (connected    by    dumb 

with  the  parcel  room  on  the  first  floor),  telegraph 
t  phone  booths,  news  stands,  etc.  The  third  floor 
;  of  two  unconnected  parts,  over  those  parts  of  the 
floor  north  and  south  of  the  general  waiting  room, 
nth  wing  will  be  used  for  dispatcher's  office,  con- 


Loggia'  ~  ZZ  j  V  |  Rcor 

-36~*<  3P-  X2/-3K —90- -j: >\2l-9*-36-x~58--  > 

- 261L6 H 


Flax  of  TJppek   Flo<  r  ok  Union  Station-  at 
Dallas,  Tex. 

ilw.-iv  Is  a  wide  bridge  extending  from   t In-  concourse 
tracks,   with   stairways  to  the   platform.) 

room,  and  offices  of  the  Union  Terminal  Co. 
HiMini  Co.  The  north  wing  will  in  part  he  as- 
E)  the  restaurant  sen  ice. 

\oid  the  necessity  of  crossing  tracks  a1  grade, 
have  been  selected  in  place  of  subways.  The  lat- 
I  qoI  desirable  owing  to  the  difficulty  of  water- 
r  them,  as  they  would  be  partly  below  high-water 
1  partly  constructed  in  a  high  Ml.*    A  bridge  36 

in  the  clear,  buill  of  girders  incased  in  concrete, 

fro poini  opposite  the  lead  of  the 

I  mentioned  above.    The  walls  of  Ibis  thorougli 
.1  sash.     From  ii  the  track  plal foi 

by  stairways lach  side  i  Fig.  3 ), 

new  unloi  i  n..  la  a  n  exampli    of 

i  ..v.  13    approach!  i  i  •■  i  ii"   plal  forms,  and   i  hi 
loerln  Har.  The  overhead 

ii.  in    ..i    Dallas    is   somewhat    similar   to    thai    of    the 

■  ill. .ii    :ii    Kane 

ii    in   i  he   inn.  r  cai  •    the  enl  it 

trad       i  in i  i  he  sti i| I upo   i    level 


The  platforms  between  the  pairs  of  tracks  will  be  18 
ft.  wide,  and  6  in.  above  the  tops  of  the  rails.  They  will 
be  of  different  lengths,  but  extending  generally  to  the 
clearance  points  of  the  station  tracks.  They  are  to  be 
covered  by  reinforced-concrete  shelters  or  canopies  of  the 
butterfly  type,  extending  from  the  passenger  bridge 
which  spans  the  tracks  at  the  middle  to  the  baggage 
bridges  at  either  end.  The  extreme  ends  of  the  platforms 
will  be  left  uncovered. 

For  the  accommodation  of  the  three  express  compan- 
ies, a  one-story  building  500x50  ft.  is  located  south  of 
the  station  building,  with  a  40-ft.  teamway  along  its  east 
side  and  tracks  for  carload  express  on  its  west  side.  The 
floors  of  the  building  and  platform  are  3  ft.  9  in.  above 
the  roadway  and  tracks.  South  of  this  building  will  be 
elected  a  garage  for  housing  the  electric  trucks  which  it 
is  planned  to  use.  In  order  to  reach  trains  with  bag- 
gage, express  and  mail  matter,  two  bridges  15  ft.  wide 
(of  the  same  type  as  the  passenger  thoroughfare)  will 
span  the  tracks,  300  ft.  north  and  300  ft.  south  of  the 
thoroughfare.  These  will  have  elevators  for  trucks  at 
their  east  ends  and  also  at  each  platform. 

Other    Features 

Car  Yards  and  Engine  Terminals — Facilities  for 
caring  for  and  storing  passenger  equipment  and  engines, 
and  making  emergency  repairs,  are  to  be  located  at  South 
Junction.  At  this  location  is  placed  the  power  plant  for 
furnishing  heat,  light  and  power  for  the  terminal  facili- 
ties. The  details  for  these  facilities  have  not  been  de- 
cided. 

Interlocking — There  will  be  two  new  interlocking 
plants,  one  at  North  Junction  to  control  the  crossings 
and  connections,  and  the  switches  at  the  north  ends  of 
the  station  tracks;  the  other  at  South  Junction,  to  con- 
trol the  crossings  and  connections  there,  and  the  south 
switches  of  the  station  tracks.  The  character  of  these 
plants  has  not  yet  been  decided.  The  existing  plants  at 
Santa  Fe  Junction  and  Central  Junction  will  be  en- 
larged. 

Lanhs — The  Union  Terminal  Co.  has  leased  from  va- 
rious railways  a  part  of  its  holdings,  and  has  also  pur- 
chased at  a  cos!  of  $1,750,000  about  ten  acre-  of  prop- 
erty, for  the  most  part  expensive  business  blocks  im- 
proved with  high-grade  warehouses.  In  addition,  in  or- 
der to  obtain  the  vacation  of  the  various  streets  intersect- 
ing the  siie.  ii  was  necessary  to  purchase  over  80  acres 
of  river-bottom  land  lying  west  of  the  site,  between  the 
Commerce  St.   bridge  and   Oak  Cliff   Viaduct.     Of  this 

tract,  •">".'  acres  have  I n  given  to  the  city  for  wharfage 

purposes  (if  the  Trinity  River  should  ever  become  navi- 
gable), upon  the  express  condition  thai  there  should 
never  be  any  other  streets  ope |  a1  grade  across  the  Ter- 
minal t ' 

Salaries  «f  City  Officials  In  the  196  cities  of  the  United 
States  having  a  population  of  30,000  or  more  are  given  In 
a  reporl  issue. I  by  United  States  Bureau  of  the  census.  The 
cities   are   grouped    Into   five    population    ela  these 

the  range  of  salaries  In  each  class  la  aa  follows:     500,000 
ulation   and   over,    Chlcagi  md    New    Fork    fIB.000   to 

i  let  roll  'i    BOO, Cli  i  Innatl    and    New   Or- 

[II 

mi  to  100,000,   Moid. 

i    ..-..I    :■■  ..... 

Superior,    Wl  ... 

. 

I    i  i  i      i.  i  i  •  ■  i  ,  I  i  I  v 

perlor,    Mo. 
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plhiOlPOadlaiE^TsMmfiS,    Ga§    InloIldleirSp      brought    oul    a    few    years    ago   by   the    Maschinenfj 
A    Modest    Gefi»flimas&   Tyipe  Augsburg-Niirnbcrg     (Gustavsburg,    near    Mainz^ 


many),  under  patent, 

Of  the  many  differences  between  American  and  Euro-  The  spheroidal-tank  construction  accomplishes  a 

pean  gas-holder  construction,  an  interesting  one  is  repre-  reduction  of  tensile  stress  in  the  tank  containa 
lented  in  the  three  photographic  views  herewith.  They  holder,  and  hence  reduction  of  the  thickness  of 
show  gas-holders  of  the  spheroidal-tank  type,  a  novelty     plating,  which  makes  a  considerable  saving  in  the 


Km.   ::.    Kni  i'tino   the  ,; 
i  i:\mi       hi-       \      IjAUOI 

Holder. 

((in  i    n  ,,,  i  h    of    ni  h  1 1 ton  m 

,.,,,,.,.      Vn.slrlii       ,a|.:.rltyo 
ImlilcT    S.N  I". I "  HI 
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Jlit  of  steel  in  the  structure.  In  the  ordinary  cylin- 
lil  holder  tank,  the  plating  must  resist  the  full  water 
hure  on  half  the  diameter  of  the  tank.  By  curving 
lank  sides  in  the  vertical  planes,  and  making  this 
latuiv  much  sharper  than  the  horizontal  curvature, 
pressure  is  resisted  mainly  by  tensile  stresses 

■  along  the  meridian  planes  (vertical  sections)  of 
tank.  Since  the  tank  is  not  a  closed  figure,  however, 
meridian   tension   must   be   counteracted   by   vertical 

■  inside  the  tank,  as  the  upper  edge  of  the  tank 
Id  otherwise  sag  down  and  cause  the  vertical  tensions 
igappear.  By  making  the  vortical  curvature  to  much 
Her  radius  than  the  horizontal  curvature,  the  tensile 
-.-  is  reduced  (just  as  it  would  be  reduced  by  deereas- 

the  diameter  of  a  cylindrical   tank),  and   therefore 
Iter  plating  may  be  used. 

I'urtber  saving  of  metal,  however,  results  from  the  fact 
the  horizontal  ring-tension  remains  in'  action  to  a 

1  dee ne,  i.e.,  the  metal  exerts  both  vertical  and  hori- 
I tn I  tensile  resistance;  thus,  only  part  of  the  total 
it  pressure  has  to  be  resisted  by  the  vertical  tension, 

Dart  by  the  horizontal.  A  correct  adjustment  of  ver- 
ll  curvature  to  horizontal  curvature  will  result  in  so 
iding  the  load  between  vertical  and  horizontal  ring- 
ons  as  to  develop  the  full  allowed  stress  in  the  metal 
both  directions.  This  secures  maximum  economy. 
The  proper  shape  of  the  tank  is  not  truly  ellipsoidal, 
,  the  vertical  curve  is  not  truly  circular,  because  the  in- 
ase  in  water  pressure  from  top  to  bottom  calls  for 
r|i.  r  curvature  near  the  bottom.  The  tank  profile  is 
1  out  with  due  regard  to  this  condition. 
Figs.  1  and  2  herewith  show  two  tank-  of  small  to  mod- 
te  capacity,  at  Mainz,  Germany,  and  at  Simmering 
aar  Vienna,  Austria),  respectively.  The  characteris- 
3  of  the  tank  construction  will  be  apparent  from  these 
ws.      The   holder    guides    are   of    the   ordinary    radial 


and  it  is  claimc  1  this  is  found  to  he  ample,  with  well-kept 
shoulders,  for  all  road  purposes  except  on  the  most  heav- 
ily traveled  sections.  The  most  costly  piece  of  road  work 
is  being  done  in  Milwaukee  County,  where  an  18-ft.  con- 
crete road  is  being  built  at  a  cost  of  about  $18,000  per 
mile. 

Local  commerce  needs  are  the  controlling  purpose  of 
the  state-aid  road  work  in  Wisconsin,  under  the  system 
whereby  county  or  town  may  initiate  a  niece  of  work. 
Every  state-aid  road  must  be  part  of  a  system  previously 
outlined  by  the  county  board  as  a  main  county  road  sys- 
tem, and  many  of  them  will,  when  the  connecting  links 
are  improved,  form  part  of  through  routes.  But  the  plan 
of  procedure  is  radically  different  from  that  of  states  in 
which  through  routes  are  taken  up  primarily,  if  not  ex- 
clusively. 

The  Highway  Commission  is  made  up  of  three  ap- 
pointive members  whose  six-year  terms  overlap,  and  two 
cx-officio  members  (the  clean  of  the  College  of  Engineer- 
ing of  the  State  University.  F.  E.  Tumeaure.  and  the 
state  geologist,  W.  0.  Hotchkiss).  This  arrangement  is 
expected  to  go  far  toward  assuring  continuity  of  purpose 
and  method,  and  freedom  from  political  entanglement. 

The  larger  part  of  the  state-aid  work  is  done  by  county 
or  township  labor  direct.  The  results  are  claimed  to  be 
amply  sufficient  to  justify  the  continuance  of  this  method. 
In  each  county,  work  is  in  charge  of  a  county  highway 
commissioner,  elected  for  two  years  by  the  county  board 
from  an  eligible  list  prepared  by  the  State  Highway 
Commission  upon  examination.  The  amended  law  pro- 
vides that  if  the  commissioner  is  reelected  for  a  second 
term  he  shall  hold  the  office  permanently.  This  provision 
aims  at  removing  the  highway  work  from  the  chances  of 
politics  and  change,  and  building  up  of  a  body  of  ex- 
perienced, capable  men  to  direct  road  work  throughout 
the  state. 


Fig.  :i  -hows  the  crown  and  guide-frame  of  a  very 
•ge  holder  (nearly  10,000,000  eu.ft.)  during  construc- 
A  tower  traveler  with  electric  hoist,  operating  on  a 
tular  track  around  the  holder,  handles  the  guide-frame 

■ction. 

X 

State=Andl    Road  W©irl&   lira 
Wnscoirasnsa 

The  -late-aid  road-improA einciit  work  now  being  done 
Br  tin'  Wisconsin  Highway  Commission  will  cover 
me  1600  miles  of  road  during  1914.  But  of  the  L200 
Bahips  of  the  state,  about  1000  will  do  road  work.  In 
'l.'i.  about  MOO  townships  were  engaged  in  the  work, 
it  tins  was  prior  to  the  1913  amendments  to  the  state 
<1  law,  which  extended  the  scope  of  the  law  to  villages 
Older  5000. 

■Tactically  all  of. this  year'-  mileage  involves  grade  re 

sinn  ;  there  i-  also  a   material  amount  id'  relocation  and 
I  road  construction.     As  to  character  of  surfacing,  A. 
Hirst,   State    Highway   Engineer,  classifies  the  work 
I  follows : 

.Mites 

te    road    66 

nd    macadam    in 

265 

'i     oi   clay  en  sand i  in 

rml.  .1  but  a    

The  co-t  of  the  Btate-aid  road  work  averages  less  than 

■00   per  mile.     The   usual   width   pf  surfacing    i-   fl   ft.: 


The  Growth  of  Lnml-telegrnph  Systems  in  the  United 
States  in  the  five  years  from  1907  to  1912  is  shown  in  the 
accompanying  table  recently  issued  by  the  D.  S.  Bureau  of  the 
Census.  The  figures  cover  commercial  operating  companies 
only,  and  all  the  systems  except  one  are  operated  by  com- 
panies incorporated  in  the  United  States.  One  company,  in- 
cluded in  the  report  (Western  Union),  does  both  land  and 
ocean  telegraph  business  and  no  segregation  of  officers,  num- 
ber of  employees  and  financial  operation  was  made.  The 
systems  operated  by  the  Federal  government  for  military  or 
commercial  purposes  were  not  included,  nor  the  incidental 
telegraph  business  done  by  telephone  companies  over  their 
own  wires.  Miles  of  pole  line  is  exclusive  of  that  wholly 
owned  and  used  by  railway  companies.  The  number  of  em- 
ployees ■does  not  include  railway  operators  doing  work  also 
for  telegraph  companies.  Differences  in  systems  of  accounts 
between  1907  and  1912  to  some  extent  invalidate  comparison 
of  reports  for  those  years.  For  instance,  the  figures  for 
1907  include  no  statement  of  charges  for  depreciation  or 
sinking  fund,  and  these  charges  for  1912  could  not  be  de- 
ducted without  disclosing  individual  operations. 

Per  Cent, 
of  Increase 

1912  1907-1911 

Number  of  companies  or  systems...                     22  10.0 

Miles  of  pole  line    247,528  3.3 

Miles     ef     single      Wire     owned     and 

leased     '1.S14.196  15. 0 

Number   of   messages          103,636,418  6.7 

Number  ef  telegraph   offices    30,781  5.  9 

me,    total    666,893,469  2S.2 

Tele  graph    traffic    53.337,811 

All  other  sources   — S4.0 

Expenses,    total    58,868,435 

.1       operation      and      mainte- 
nance        39.0G7.O11 

est     and    taxes     2.7IO.S27  88    0 

\ll    othei     .\penses    11,064,68?  167    1 

I i  not   Includi    88.816  nautical   miles  of  ocean  cab 

erated    by    one    land    telegraph    comp    nj        Exclusive    also    or 
9  miles  of  woe  wholly  owned  and  operated  by   railway 
isnles  for  their  own  business. 
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iiEa§>  Msielhiiim©® 

By  Charles  P.  Chase* 

The  little  city  of  Tipton,  Iowa,  with  a  population  of 
about  2500,  concluded  to  build  a  sanitary  sewerage  sys- 
tem for  the  whole  city  in  one  contract.  A  topographical 


\  Tin    cj  Machine  on  a 

Tl  I'TON,    I  \. 


I  .    BEWEIl    '    I    I  . 


■  1    1 1      ,  nd   1  hi 
depth 

ML. 

1    tl     i  through  .i 
■   from  20  to  30  El 

ei  "ii nl  1  han  il is(  rui  Hon  of 

,    ilanl        ith  1  1  tracl   was 

I  *  - 1  in  trni  tor,  who,  nl  f  thi    h  01 1 


doned  it  and  forfeited  his  bond.  A  new  letting 
and  the  work  awarded  to  the  J.  W.  Turner  ImprovS 
Co.,  of  Des  Moines,  Iowa.  The  rapidity  with  which 
work  was  constructed,  the  economy  attained  by  the 
of  automatic  trenching  machines,  and  the  method  nf 
contractor,  may  be  of  interest  to  those  engaged  in 
line  of  work. 

The  excavation,  for  the  greater  part,  was  in  fine  elm 
but  in  many  eases  it  was  of  such  a  character  that 
cavated  by  band  il  would  have  required  bracing  or 
sheeting,  where  the  excavating  machines  went  throng 
rapidly  that  the  trench  was  dug  and  the  pipe  laid  be 
the  banks  began  to  work. 

The  trenching  machines  were  made  by  the  G.  W, 
sons  Co.,  of  Xewton,  Iowa,  and  were  capable  of  cut 
to  a  depth  of  24  ft.,  and  up  to  a  width  of  5  ft.  (se 
eompanying  view).  They  were  equipped  with  back 
that  carried  the  dirt  directly  from  the  excavators 
iDto  the  ditch  to  a  distance  of  about  4o  ft.,  and 
capable  of  some  extension. 

The  back-till  was  carried  on  a  belt  along  one  side 
the  trench  and  then  side  dumped  into  the  trench  so 
no   dirt  was   left  on  the  street  except  direct  I 
ditch. 

The   small    section   of   track    seen    in   the   view 
used  for  the  standard  which  supported  the  weight  of 

rear  end  of  the,  back-filler,  and  the  two  short  sec 

this  track  were  moved  ahead   as  the  work  pro 

The  writer  considers  the  back-filler  a   very  impoi 
and  economical  part  of  the  apparatus,  where  it  can 
used.      It   is  certainly   a   matter  of  great  convenience 
the  users  of  the  street,  as  the  latter  is  open   for  tra 
inn liately  after  the  machine  passes. 

The  deepest  cul  made  by  the  machine  was  2  I   I'i.  Win  n 
the   trench    ran   over   this    the   balance   was    taken   out 
hand.     There  was  about   one  mile  nf  cut  averaging  from 
'.'it    lo  30    ft.,   through   which   the  trenching  machine   pn 
ceeded  al   an   average  rah    nf  about    10  ft.  per  day, 
i  mm    s    lo    I'.'    men.      In    the  lighter  cutting,    up    lo  about 
10   ft.,   the   machine   made    from    100   to  (tun    ft.   pet 
In    addition    to  the   machines,    the   contractor    ran    fi 
live  hand  gangs,  and   if  a    machine  struck  had   grout 
\  a-   immediately   backed   up  and  a   hand  gang  thro\ 
nid    the    machine    taken    to    drier    ground.       Rorings   and 
let    pits    were   made  of   (lie   work   alien, I.  so   dial    the  hand 
:'angs    and    machines    could    he    placed    and    used    lo 
crreate  I   advantage. 

I'.v  thi-  careful  analysis  and   planning  of  the 
contractor  was  enabled  to  put   in  the  whole  syi  lent  of  lr" 

inilo    iii     '".en    i Ih   '   I  i  me.   mak  lie   a    run   o|    ov  I    Ihfl  ' 

mill      in   i  he   In1  i    month.     The   I  rem  hiiig   machine 

10  I'I.    ,  nl.    with    a    for f   I  .ii    men,    would    do    the 

el    ,i    kind    -ail"    of     126    men. 

From  .ahoid    ten    \  e.n    '  -J,  erval  ion    of   I  he  opcrnl 

IlillU   Willi  I -   'he  «  i  iter  has  come  to  I  he  

that     I  heir      ervici         i       I"    ,  Hi,  iem  \     end    ee i\    (li  peiKl 

1 1  mo  i  en  I  nel\  on  tl I  judgmenl  of  (lie  runner  and 
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r  arrangement  of  the  work,  so  as  to  place  the  ma- 
here  the  best  results  can  be  attained,  and  not  at- 
o  take  everything  with  a  machine  simply  because 
one  on  the  job. 

fegineering  for  this  work  was  done  by  the  writer, 
'or  the  city  of  Tipton. 

(G^urvedl  §thf©otts 
By  P.  IT.  Skinner* 

nitations  involving  lots  of  equal  width,  abutting 
irved  street,  may  be  much  shortened  by  properly 
ug  the  work.  For  clearness,  the  given  quantities 
lerscored  in  the  accompanying  sketch;  the  other 
ons  are  all  computed. 


EN6.NEWS 


[whatever  form  the  data   may   be  presented   to  th» 

iter,  it  may  be  reduced  to  thai  shown  in  the  sketch 
t  is,  where  the  perpendicular  distances  of  the  lot 
from  the  center  of  the  circle  are  known.  For  con- 
ice,  all  lines  abutting  on  Hie  curve  "ill  be  referred 


Sin  A  Column — Designating  by  A  the  angle  between 
a  radius  to  the  extremity  of  any  lot  line,  and  the  radius 
parallel  to  the  lot  system,  then  sin  A  =  x/R.  Taking  the 
cise  shown  in  the  table  as  an  example,  to  avoid  too  fre- 
quent use  of  general  terms,  we  first  find  the  value  of 
37.90//?,  50/R,  and  60//?.  At  the  head  of  the  column 
we  post  the  value  of  37.90/7?,  =  0.075903,  add  the  value 
of  60/R,  =  0.120163.  50/R  =  0.100136,  etc..  thus  ob- 
taining by  addition  the  various  values  of  sin  A. 

A  Column — In  this  column  we  post  the  angle  A  in 
degrees,  minutes,  and  seconds,  to  whatever  degree  of  ae- 
i  uracy  is  required,  from  the  values  of  sin  A  in  the  pre- 
ceding column. 


R  =499  32      1/11=0.002002724      R'; 


0   100136    f(60)    = 


x  Sin  A 

37.90    .075903 

00  00      120163 


Cos  A  y 

0.997115  497 


4°21'10" 
0.069813 

o  iiii'M 

(I   (II II  l(  I  is 

0  075970    37.93 

6°57'15" 

0.104720 


0   121374    60  60 
5°55'25" 

ll  OS7260 


b   =  0.1033S6    51.62 
(Sin  5°55'25")    =  0   103203 
s  =  0.000183 


0   104720 
0  007272 


.596610    36°37'40"    0.802527  4110  72 


lable  given  i>  arranged  for  machine  computation. 
Icr  having  used  a  calculating  machine  in  this  das.' 

for  Beveral  years,  with  a  saving  of  about  '<"' ,  ,, 
For  those  who  prefer  the  old  style  logarithmic 
ions,  a  few  minor  changes  m  the  table  are  neces- 
ut   these   will    be  discussed    later.     The   machine 

gives  a  clearer  idea  of  the  working  of  the  table. 

lo ■  machine  be  used. 

I  Coi. i  m\-    Here  we  posl  the  numbers  of  the  lol 
Bliftg  I  he  nearest  to  the  center,  I  :  the  next,  '.'.  etc. 
numbei     are  •■*'•■!!  on  the  sketch  Eot  i ion 
I  in  idenl ifying  the  lines. 

■  I  i  \i        Ai   the  bead  of  Ibis  column  we  po  I   I  he 
I  of  the   first    lol    line,  and   add   successively  the 
of  i In    following  lots,  thus  obtaining  the  •  ' 
lot  line  from  Ibe  center. 


7.   302    17      78000!)     ."il     I.V50" 


Bl  , 18'13      3  i3    110.03    25°27'23" 


(i  016581     0  06  I 

..7.:  39 


;  132  31 
,    161956 


i.    14429 
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Cos  A  Column — If  the  machine  method  is  followed. 
we  post  in  this  column  the  values  of  cos  A  ;  if  logs  are 
used,  we  post  the  values  of  log  cos  A,  giving  the  column 
the  proper  handling. 

Y  Column — This  contains  the  values  of  R  cos  A;  if 
the  machine  method  is  adopted,  we  "set"  R  on  the  mul- 
tiplicand index,  and  cause  the  values  of  cos  A  to  appear 
on  the  multiplier  index,  when  the  values  of  y  will  appear 
en  the  result  index,  and  are  posted  in  their  proper  order 
in  the  column. 

If  logs  are  used,  we  add  Jog  R  to  log  cos  A,  which  gives 
us  log  y,  from  which  we  obtain  the  values  of  y,  which  we 
post  as  in  machine  computation.  We  may  shorten  the 
work  of  adding  log  R  to  log  cos  A  by  writing  log  R  on  the 
extreme  lower  portion  of  a  slip  of  paper,  placing  it  just 
above  log  cos  A,  and  adding.  This  saves  us  the  necessity 
of  writing  log  R  repeatedly,  and  eliminates  chances  of 
error  in  copying  log  R  incorrectly. 

In  machine  computation  we  are  now  in  a  position  tG 
check  the  work  performed  up  to  this  stage,  by  adding  the 
squares  of  x  and  y.  If  no  error  has  been  made,  the  sum 
of  these  squares  will  equal  R2.  With  a  machine  of  the 
sliding  carriage  type  this  check  fur  the  eight  angles 
shown  in  the  table  should  be  performed  in  less  than  o 
min. 

Another  useful  check  is  provided  by  the  "method  of 
differences"  for  A,  cos  A,  \j,  and  the  areas,  to  be  obtained 
later.  This  check  is  applied  by  subtracting  each  quantity 
from  the  preceding  one  and  noting  any  irregularity  in  the 
differences.  This  applies  only  when  a  large  number  of 
lots  of  equal  width  is  involved. 

The  sketch  calls  for  a  depth  on  the  west  line  of  the  first 
lot  of  220  ft.  Subtracting  this  distance  from  the  y  of 
that  lot  line  (see  Column  Y),  we  have  a  remainder  of 
269.63  ft.  From  this  point  the  rear  line  of  the  lots  makes 
an  angle  of  67°  12'  with  the  lot  system.  The  remainder 
for  each  lot  then,  is  the  lot  width  multiplied  by  cot  67° 
42',  out  of  369.63.  Subtracting  this  length  successively 
from  269.63  and  posting  the  results  under  the  corrc- 
ponding  y,  and  subtracting,  we  have  the  depth  on  each 
lot  line.  The  final  result,  110.03,  affords  a  check  on  tho 
work.' 

I;  Column — Designate  by  B  the  central  angle  sub- 
tended by  tin'  arc  between  two  adjacent  lot  lines;  then 
/;  may  !"■  obtained  by  subtracting  any  value  of  .1  from  its 
ding  \ ; 1 1 u i • .  The  &rs1  value  of  .1  in  the  table  is 
used  merely  to  check  the  work.  Eaving  determined  the 
rarious  values  of  /•'  and  posted  them  in  their  propel 
places  in  Column  /',  we  may  check  the  subtractions  by 
adding  all  the  caluea  of  /;.  If  the  sum  is  equal  to  the 
hi-t  \;diH-ni\l  (77°  L6'  13"  in  this  case)  the  work  is  cor- 
n',  i. 

The  tie  I    tep  i    to  express  B  in  circular  measure,  call 
;     m-v.  form  b;  we  may  check  the  operation  by  add- 
il  tin-  values  of  b  and  comparing  with  the  b  of  the 
i    of  A;  from  each  b  we    ubl  ra<  I    in  B,  calling 
the  diffen  m  i 

A  no  B  '  Ion  m  ■  By  the  machine  met  bod  we  merelj 
multiply  R  by  thi  due    of  b,  to  obtain  the  an s 

forming  the  frontages  of  the  lol   ;  by  the   logarithmic 
method  we  write  log  b  in  Arc  B  Column   and  add  log  B 

08  A.    The  re  all  >>>■■  an     an 
in  Mini  propeT  plai  e    in  the  column,     Wi   may  i  hei  l    the 
.'i    be  ai     and  i  omparing  with  the  total 

are. 


0. 


Si'.ii  Column — As  will  be  seen  by  reference  toi 
fcketch,  the  area  of  each  lot  except  the  last  consists  i 
trapezoid  and  a  segment  of  the  circle  /.'.  The  areas  oj 
trapezoids  may  be  found  in  the  usual  manner,  while! 
areas  of  the  segments  are  best  obtained  from  the  forr 
is  =  R2/2  (b  —  sin  B),  where  S  is  ihc  area  of  the  I 
icent. 

The  quantity  s  in  B  column  is  evidently  (b  —  sin 
i.ence  we  have  only  to  multiply  the  various  values 
by  R2/2  to  obtain  the  areas  of  the  segments,  wind 
post  in  the  segment  column,  adding  the  areas  of  the 
responding  trapezoids  to  obtain  the  area  of  each  lo; 
shown. 

Final  Check — As  a  final  cheek  we  determine  the, 
of  the  entire  figure  formed  by  the  hits,  which  we  com 
with  the  sum  of  the  areas  of  all  the  lots.  In  the  casa 
cussed  here,  the  figure  has  an  area  of  72, 474.7^1 
while  the  sum  of  the  lot  areas  is  72, 171. -14  sq.ft.,  an  I 
of  3.27  sq.ft.,  which  is  as  nearly  correct  as  may  M 
pected  where  the  angles  (with  one  or  two  exceptions) 
given  only  to  the  nearest  10  seconds  and  the  distanci 
the  nearest  0.01   ft. 

To  perform  the  computation  to  a  greater  degree  o 
curacy  would  have  meant  expressing  the  angles  to 
nearest  second,  and  the  distances  to  the  nearest  0.00' 
requiring  the  expenditure  of  much  more  time.  The 
involved  in  this  computation  was  assessed  at  15c.  pe 
hence  the  money  value  of  the  error  is  49c.  To  spe 
dollar's  worth  of  time  to  save  49c.  worth  of  land  is 
dently  poor  economy.  The  value  of  the  property  inv< 
must  determine  the  degree  of  accuracy  to  be  used  ii 
computation. 


S.  Cavlblewsvy  Us@dl  watt 
Ts^Easffetr  Plgv&foinnm 

In  building  a  concrete-arch  bridge  near  [leaver,  P 
a  short  time  ago,  concrete  was  supplied  to  the  WOl 
cableway.    With    fixed    cableway-  towers,    all    the   ad 
tages  of  a  traveling  cableway  were  secured  by  usii;  I 
simply  arranged  transfer  platform. 

The  arrangement  was   first  used   in   building  thi 
cellular   foundation   piers  of   the   bridge.     The  plat  i 
was  arranged  to  travel  along  the  top  of  the  pier,  on 
rails  laid  on  caps  of  a  trestle  built  up  in  the  hollo* 
terior  of  the  pier.     As  the  pier  concreting  prog) 
ward,   the   trestle  was   built    up   in   successive   lifts. 
cableway  bucket  was  dumped  onto  the  platform,  this 
run    along    the    pier    to    the    point    where    concrete 
wanted,  and  here  the  concrete  was  shoveled  into  drop- 
hoppers.  The  view  shown  in  Fig.  2  illustrates  the  am 
ment. 

In    supplying   concrete    to    I  lie   arch    barrels    a 
rig    for   supporting    the   platform    was    used.      The   ' 
Ii-      I,   shows   the  cableway    luicke!    and    the   track  ol 

plat  form  ( on  the  opposite  page  >. 

The  work  was  done  b\  Ihc  Cummings  Structural  ' 
,  rele  Co.  for  the  I'ittsburgh  &  Like  Mi  ic  hV  T 
is  notable  in  being  almost  all  curved  work;  (he  pier 
curved  to  u it.  1  racks  In  low,  and  even  the  internal  > 
of  the  ( cellular")  pier-  .-,re  radial  and  circumferentu 
the  curves  of  the  lower  tracks  and  both  faces  of  the 

ii irved,  ■  being  :■  simple  curve  while  Ihi 

n   reverse  curve,  suiting  the   railway   tracks  earn"'  b 

l>l  hi". 
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Weak  spots  in  the  design  and  construction  of  der- 
ricks were  discussed  a  short  time  ago  before  the  Engi- 
neers' Society  of  Western  Pennsylvania,  on  the  occasion 
of  a  paper  read  by  E.  Godfrey,  "Strength  of  Equipment 

for  Handling  Loads."  The  following  extracts  from  the 
paper  and  the  general  discussion  are  grouped  according 
to  details. 

Stiffening  the  Boom 

"In  a  guyed  derrick  the  mast  must  he  high  enough  to 
allow  the  hoom  to  pass  under  the  guys.  In  many  stiff- 
leg  derricks,  the  hoom  is  twice  as  long  as  the  mast.  Der- 
ricks with  masts  30  to  35  ft.  long  and  booms  60  to  70 
ft.  long  are  not  uncommon :  such  derricks  need  special 
care  on  account  of  the  long  boom,  and  the  problems  en- 
tailed thereby.  One  of  these  problems  is  the  support  of 
the  long  and  slender  hoom.  Frequently  the  dead  end  of 
the  boom  line  is  hitched  to  the  boom  about  at  the  mid- 
dle of  the  boom  to  support  the  weight.  The  writer  sees 
no  objection  to  this  so  long  as  the  strain  is  not  too  great 
for  the  weight  of  the  boom.  Hog  rods  with  one  or  two 
intermediate  posts  are  very  useful  in  reducing  the  unsup- 
ported length  of  a  boom.  These  should  be  used  where 
slender  booms  are  employed.  It  is  best  to  use  them  on 
ail  four  sides  of  the  boom. 

"The  strength  of  slender  compression  members  under 
lateral  loads  is  something  that  has  been  neglected  in  en- 
gineering literature.*      The   writer  will   not  attempt  to 


Ft<;.  2.  Transfer  Platform  in  Arch  Concreting 


Fixed  Cablewa's  ihd  Transfer  Platpohm  in  Pier  Concrettw 
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go  into  this  at  this  time  except  to  point  out  that  long 
booms  should  he  supported  so  that  their  weight  will  not 
be  so  large  a  factor  in  producing  stress." — [E.  Godfrey]. 
Mr.  Godfrey  gave  the  safe  compression  in  a  14xl4-in. 
boom  TO  ft.  Ions  as  about  9  tons  when  not  stiffened  and  16 
tons  when  stiffened.  P.  E.  Hunter  (Independent  Bridge 
Co.)  said  that  he  has  frequently  lifted  15-ton  loads  on  a 
derrick  with  a  70-ft:  boom  and  36-ft.  mast,  both  made  of 
!  ixl  I  timber;  and  27i/2  tons  with  a  low  boom  on  a  der- 
rick made  of  16x16  sticks. 

Mast  Step 
"The  base  detail  of  a  derrick  is  important,  especially 
iii  a  derrick  having  a  long  boom,  on  account  of  the  large 
horizontal  force  against  the  foot  of  the  mast.  The  writer 
knows  of  one  case  where  a  derrick  was  set  on  two  12-in. 
I  v  12-in.  timbers,  with  a  low  boom  the  horizontal  force 
was  sufficient  to  rock  these  heavy  timbers.  The  sheaves 
for  the  boom  line  and  the  hoisting  line  were  placed  be- 
tween these  timbers.  The  remedy  used  was  to  bolt  the 
timbers  together,  using  spacing  blocks."  [E.  Godfrey.] 
"I  have  noted  quite  a  number  of  failures  due  to  not 
getting  the  proper  supporting  strength  under  the  mast. 
Very  frequently,  they  place  the  lay-legs  over  beams  and 
girders  whose  connections  are  not  sufficient  to  take  care 
hi  the  load  coming  on  the  mast.  Any  engineer  knows 
bow  to  figure  that  action  as  a  lever,  or  overhanging  beam, 
and  knows  that  the  load  on  the  mast  may  be  three  times 
as  much  as  the  load  being  lilted,  and  if  there  is 
barely  the  strength  in  the  beam  or  girder  connection  to 
support  the  load  on  the  end  of  the  boom,  there  is  not  suf- 
ficient to  take  care  of  the  load  from  the  mast." 

"In    the  case  of  guy  derricks  it  is  a  good  thing  to 

throw   out   kickers   very    carefully,   so   that   there   is  no 

i    ance  for  the  timbers  under  the  step  to  move  in  any 

direction.      If  these  things  are  watched,   a  great  many 

a< '  idents  can  be  avoided."    |  P.  E.  Hunter.] 

Mast  Top 

'"The  gudgeon  pin   is  the  pin  at   the  top  of  the  mast 

placed    in   a    vertical    position.     The   goose-necks,    large 

iron    traps  fastened  on  the  en. is  of  the  stifflegs,  pass  over 

on  pin.    This  pin  is  sometimes  too  small  in  size 

and  leii  firmlj  held  a1  the  extrei ■ml  of  the  mast,  re- 

i  -I  fibers  of  the  mast,  or  a  bent  pin.  There 

d   uni   In-  merely  a   ferrule  driven  in  the  top  of  the 

nh  the  pin  in  a  bole  in  the  wood,  bul  there  should 

lie  a  steel  plate  over  the  end  of  the  masl  in  which  the  pin 

fits  snugly,  the  plate  being  bent  down  over  the  sides  ,,l' 

the  '',  i  detail  equivalent  to  this.     Also,  the  masl 

■  ■  im.1v  bolted  a  shorl  distance  Er the  end 

to  pn                   ing."     |  E.  Godfrey  - 1 
•■In  derrick  construe!  ion,  the  qui   I  ion  of  -mink  de- 
al ml.     Faulty  design  ai   this  poinl  ha  i 

bi  in   I  of  mi aci  idents.     A  design  we 

■    of  t\» ■  more  plate  , 

plate  come  over  and  the  other  plate  under  the 
r  and  bolti  ■    !    date  ,    Thi    de 

"not  mi  eai  h  of 

il„.  p  iccui    .ii  the  fi 

"    [Geo.  W.  \ii  I... I  .  John  I  ■  hi  i     Jr.,  Co.] 
1 
ii    ed  ordinaril        !  d  i     a  pin  pa    ed  down 
the  timber.     I   bi  lievc  mon 

i    i, ii  righl  mi  ii"1  I 


the  mast,  making  the  construction  of  angles  or  fl 
nels,  with  a  plate  in  back  of  them  between  gudgeon 
and  mast,  and  the  gudgeon  pin  between  the  angles 
channels.  It  is  easy  to  figure  out  the  bending  mome 
and  one  can  see  the  condition  of  pin  ami  mast  at 
times ;  further,  in  the  case  of  a  wooden  mast,  there  is 
danger  of  splitting  it.  Have  the  sheave  block  so  e< 
structed  that  the  side  straps,  instead  of  being  made 
attach  to  a  hook  or  bent  for  a  clevis,  extend  a  sufficic 
distance  beyond  the  plates  separating  the  sheaves  thai 
bolt  may  pass  through  them.  Sheave  blocks  of 
type  may  then  be  attached  to  the  gudgeon-pin  constn 
tion  referred  to  by  means  of  a  flat  bar  with  a  hole  in  ea 
end,  this  bar  being  made  of  any  length  desired. 

"The  only  objection  that  can  possibly  be  raised  agaii 
this  construction  is  that  of  the  eccentric  loading  of 
mast,  and  this  objection  is  slight  as  compared  to  the 
vantages."     [P.  E.  Hunter.] 

"Referring  to  stiffleg  derricks,  I  would  call  attentiji 
to  the  fact  that  in  certain  positions  of  the  boom,  one 
the  stifflegs  acts  in  compression,  which  throws  tens 
stress  on  the  gudgeon.  It  is  imperative  that  tensile  str 
be  provided  for  in  securing  the  gudgeon  pin  in  place 
[Willis  Wbited,  Bridge  Engineer,  State  Highway 
partment.] 

"All  derricks  should  have  downcomers  attached  to  t 
tops  of  the  stifflegs  and  brought  down  to  the  sill  close 
the  mast  and  securely  held ;  these  usually  consist  of  cabl 
or  chains  and  steamboat  ratchets.  This  arrangement  pi 
vents  the  stifflegs  shearing  the  bolt  or  other  ineffecti 
means  for  holding  the  stifflegs  in  place  over  the  gudgec 
pin.     [Geo.  W.  Nichols.] 

"Another  thing  is  the  necessity  for  downcomers.  Vet 
frequently,  particularly  with  the  socket  type  of  step,  tl 
mast  will  jump  out  and  the  entire  rig  come  down 
[P.  E.  Hunter.] 

Sheaves 

"It   is   the  general   rule   thai    the  sheaves   for  ropes 
ealiles  should  be  of  a  diameter  30  or  10  times  thai  ot 
cable  or  ropes.     While  this  rule  is  observed  in  statio 
sheaves,  for  elevators,  inclines,  etc.,  it  is  very  gene 
ignored   in  equipmenl    fur  handling  loads.     Tins   is 
:>  very  serious  matter,  however,  as  il  simply  means 
eaMes    will    wear   mil    in   a    shorter   time.     Thirty- 
sheaves   on   n    derrick    using  :!rin.   cable   would    be   ver 
much  in  the  way.    The  rule  can  scarcely  be  adhered  to  i 
ordinary  equipment. 

"In  the  mailer  of  the  sizes  of  pins  m  sheaves  there 
room  for  improvemenl  in  common  practice,  tf  the  I 
dinary  methods  of  figuring  bridge  pins  were  applied  i 
Bheave  pins,  many  of  them  would  be  found  to  be  ver 
highly  overstressed.  Many  designers  figure  such  pir. 
for  shear  only.    This  is  n  mistake.    The  bending  ninmoi 
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"When  pins  are  in  iron  or  steel  bearings,  they  can  be 

iisidered  as  having  high  bearing  pressure,  thus  shorten- 
]  the  lever-arm  for  bending,  but  when  they  are  in  wood 
i  high  pressure  would  crush  the  fibers  of  the  wood.  It 
important  in  such  eases  that  the  pins  be  of  extra  large 

bat  they  will  not  bend."     |  E.  Godfrey.] 

Bound  steel  subjected  to   bending  stress   will   carry 

avier  loads  than  the  calculations  would  indicate,  owing 

Be  fact  that  the  assumption  on  which  the  calculation 

-  only  partially  correct,  the  effect  of  the  error 

iter  in  the  case  of  relatively  shorter  spans.  This 

saved  many  sheaves   from  failure.     The  princi- 

of  making  the  pins  small  is  to  reduce  the  loss 

,n."     [Willis  Whited.] 

Si  R]  SSI  S 

Tn  the  erection  of  a  big  structure,  if  an  engineer  will 
derrick  fittings  ;1t  16,000  11).  outside  fiber 
.mi.  20,000  lb.  for  bearing,  and  12,000  lb.  for  shear,  lie 
11  he  fairly  safe.  The  class  of  work  i-  one  where  the 
•A  comes  on  suddenly,  and  if  it  is  being  worked  with 
Ignicin.  16,000  lb.  working  strain  is  positively  the  ul- 
uate  that  anybody  should  work  to."  [P.  E.  Hunter.] 
'"The  unit-stress  which  the  author  advocates.  10,000  Hi. 
r  sq.in.,  seems  to  me  to  be  rather  small,  in  view  of  the 
•t  that  men  handling  heavy  loads  are  apt  to  be  very 
reful  when  the  load  approaches  the  capacity  of  their 
uipment.  care  being  taken  to  avoid  any  impact  due  to 
King  chains,  etc.,  when  the  full  load  is  being  lifted." 
."ill  is"  Whited.] 

IBaupgl©  ft©  C©©J  BuaEal&er    &© 
Job 

By  .1.  < !.  1. 1 1  iiiaip* 

A  unique  instance  of  the  utilization  of  existing  me- 
mical  facilities  during  the  construction  of  new  work, 
s  found  in  the  method  adopted  for  handling  gravel 
I    -ami    while    building    an    addition    to    the    W  ■ 

noii  of  the  Consolidated  Gas,  Electric  Light  & 
iwer  Co.,  of  Baltimore.  Md. 

The  bulkhead  line  near  this  station  is  aboul  270  ft. 
>m  the  station   proper,   and  as   the   cheapesl    possible 


..  l.  Handling  Material  from   Badge  to  Co 

111  M  eh 

"I  of  delivering  -aid  .eel  gravel  t<>  this  work  i-  l>\ 
.  an   e  :  iv  crane   «  ith   a   man  -I  rolley,   car- 

a  '.'!  ..  ■Let.  installed  for  handl  ing  coal, 

-cii  for  unloading  tlii^  material. 

attempt   was  Brsl   made  to  deliver  from  tin 


Fig.  2.  Chutxng  Sand  ob  Gravel  from  Bunker  to 
Wagon 

bucket  directly  to  clump  wagons  near  the  station.  How- 
i  rer,  as  the  grab  bucket  held  about  two  wagonloads,  it 
was  found  difficult  to  load  these  wagons  without  spilling 
material  on  the  ground  and  making  it  necessary  to  keep  a 
man  shoveling  the  overflow  from  the  ground  to  the 
wagon.  It  was  also  difficult  to  synchronize  the  delivery  of 
th<'  bucket  witli  tin'  nmvi  uient  of  the  wagons,  in  order  to 
make   the   process  of   handling   continuous. 

At  the  suggestion  oi  Mr.  Croughan,  Chief  Engineer  of 

the  plant,   the  gravel   and   -and   vv  i  I 

coal  bunker  and  a  temporary  wooden  chute  buill  from  on<= 
of  the  gates  at  the  bottom  of  tin's  bunker,  through  the 
main  doorway,  in  such  a  manner  thai  the  wagons  could 
lie  loai  ii   tli  ■  I, unker.  a-  show  it    in    1" 

By  tin-  method,  all  spill  \\ .i-  o  id  ii  was  po 

for  the  man-trollej  I,,  unload  a  full  barge  of  either  ■ 
c  r  -and.  »  ithoui   reference  to  the  rate  of  hauling  to  tic 
.'    |dle.     Tl  irse,    obviated    tin 

ned  above :  the  handlinj  pted. 

It  was  found  that  either    -  mild  he  nn  • 

loaded    from    tl"1    barge    and    deposited    in    the    bn 
(through  Hie  medium  of  the  man-trolley  shown 

l  i  at  tli.  .us  per  hour.    \ 

kept  of  the  lime  required  to  haul  this  material,  as  this  do 
pended  almost  entirely  upon  the  number  of  wagons  in 
service.  This  system  was  very  successful  in  saving  time 
and  adding  on  this  pari  icular  job. 
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To  describe  the  special  field  methods  that  were  de- 
veloped by  the  writer  to  insure  the  measurement  of  all 
soundings  upon  desired  cross-section  lines,  which  it  was 
necessary  to  repeatedly  reproduce,  the  actual  operations 
in  the  survey  of  a  typical  section  will  be  given ;  for  ex- 
ample, the  channel  between  Sta.  460  and  480   (Fig.  1). 

The  channel  here  consists  of  a  series  of  three  tangents. 
All  of  the  fixed  triangulation  points,  range  points  and 
pile  dolphins,  etc.,  are  referenced  by  their  perpendicular 


Pig.  i.  Section  of  Channel  of  Cape  Cod  Canal 
i\  Buzzabd8  Bat,  Showing  Survey  Methods 

distance  from  the  channel  center  line,  and  by  the  sta- 
tioning of  the  point  on  center  line  at  the  Eoo1  of  the  per- 
pendii  ular.  These  two  quantities,  which  for  convenience 
can  be  i  ailed  the  offsel  and  stai  ioning,  completely  detei 
the  position  of  any  poinl  with  respect  to  the  center 
line  of  the  canal. 

I-' 1 1  uiv.  orb      Five  men  were  requi  red  to  make  this    ui 

Vey.     Three  were  detailed  to  a  rowl t.  in  which  their 

duties  were  to  row,  Bound  and  record,  respectively.     The 
other  two  men  set  up  transite  over  two  of  the  fixed  shore 

of  the  trial  m  which  the  i  han 

laid  out. 

trai  occupied  thi    ti  iangula 

iwam  and   Roi  !      Poinl    (Fig     I).     The 

following   requirements   governed    the    election   of   these 

i ,.  |  si  unding 

I  ...  ....  lination  to  the 

lne-  of  not  less  than   16°,  and  il thei   line  of 

more  i  righl  angle    to  thi   i  enter 


tan  of  inclination 

Tl 


The  sounding  method  here  consisted  in  establishing! 
upon  the  desired  cross-section  line,  two  temporary  signa 
points,  one  on  the  water  and   one  on   the   shore.     These 

were  used  as  a  cross  range,  by  which    th irsman  was 

guided  in  rowing  across  the  channel  on  the  cross-seem 
line. 

For  one  signal,  a  range  pole  15  ft.  long  (or  a  buoy  ii 
deep  water)  was  set  on  the  cross-section  line,  just  outsid. 
of  the  top  of  slope  of  the  channel.  The  other  range  wm 
any  prominent  object  on  shore.  Its  location  on  the  de 
sired  cross-section  line  was  established  by  using'  a  right 
angle  prism.  It  is  obvious  that  the  ranges  must  both  I 
on  the  same  side  of  the  channel.  In  case  the  channe 
faces  the  open  sea,  the  range  pole  must  be  placed  betweo. 
the  channel  and  shore. 

The  range  pole  was  set  by  angles  from  the  two  transits 
The  transitmen  used  flags  mounted  on  long  poles  to  sig 
nal  the  required  movements.  The  angles  for  the  corree 
position  were  computed  on  a  slide-rule.  This  computa 
tion  was  a  simple  one,  because  of  the  simple  form  of  lav 
out  of  the  channel  and  of  the  triangulation  system. 

The  inclination  of  the  center  line  to  the  line  betweet 
any  two  triangulation  stations  is  expressed  by  the  fol 
lowing   simple   trigonometric   relation : 

algebraic  difference  of  offsetdudaqa 
difference  in  stationing 
relation  is  used  in  obtaining  the  desired  orientatio 
of  the  lower  plate,  as  for  example  in  Fig.  1  : 

Agawam,    Sta.    440,    350   ft.   east    of   center   line. 
Rocky  Point,  Sta.  469,  1500  ft.  east  of  center  line. 
Difference  in  offset  =  1150  ft. 
Difference    in    stationing    —    290(1    ft. 

1150  .      ,  „,.         „.,, 

2900"  tangent  "f  -1     ~"S' 

This  angle  was  set  off  on  the  transit  circles  to  the  Iff 
and  the  two  plates  of  each  transit  were  clamped  togeft 
The  two  transits  were  then  lined  in  on  each  other,  an 
the  lower  plates  clamped.  The  upper  plates  were  Be 
undamped  and  all  angles  measured  were  thus  relVnv 
to  a  line  parallel  to  the  center  line. 

Range-pole  No.  1  was  set  from  the  transit  stations  I 
a  poinl  250  ft.  west  of  the  center  line  on  cross-sedfc 
160.  Range-pole  No.  2  was  set  250  ft.  west  on  cS 
section  Hit,  by  one  angle  and  a  range  poinl  Oil  shnr. 
this  being  quicker  than  the  two-angle  method.  As  ■ 
range-pole  was  set.  a  right-angle  prism  was  used  to  c 
tablish  the  shore  signal  on  the  same  cross-section  rang 
Generally  some  prominent  topographic  feature  was  p 
lected, 

A  fter  ha\  nil:'  plai  ed   range-pole   N 
its    corresponding    shore    signal    lot 

^n    Cleat  for 
'r  .fastening 
y     I     mooring  line 

'      T*  Staple 

,^ 

i     ;'. 


Bi  m 
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low  Sta.  500,  the  entire  bay  is  over  15  ft.  deep.  Here, 

i,  Fig.   2,  were   used   instead    of   range-poles.     The 

g  tidal  current  carried  the  buoys  10  or  15  ft.  off  line, 

e  mooring  line  was   long  enough  to  prevent   them 

;  carried  under  water.     In  order  to  have  the  buoys 

reasonably  accurate  setting  it  was  necessary  to  make 

ance   for   this   effect   of   the    current    in    anchoring 

.    For  work  at  the  lower  end  of  the  channel,  where 

l  y  30  ft.  of  water  existed  on  both  sides  of  the  chan- 

|t  high  tide,  an  accuracy  of  10  ft.  in  the  setting  of 

|    .uoy  was  always  obtained. 

the  water  was   less  than   1000   ft.   from  shore 
lore,  it  was  economical   to  establish  two  permanent 


<:.  3.  Traverse  Sekvey  fob   Establishing   Per- 
manent Shori   Signals 

s  or  targets  on  shore  for  each  cross-section  range. 
ows  a  traverse  survey  for  tins  purpose  be- 
Sta.  591  and  (508.  The  distances  measured  be- 
ll stations  of  the  traverse  are,  of  course,  quickly  ob- 
•<1  by  dividing  the  distance  between  the  center-line 
oris  by  the  cosine  of  the  angle  of  inclination  of  the 
erse  line  I"  Hie  center  line. 

i.'.i  i  i  i:  Soi  \dim;s  -Where  the  soundings  have  been 
ii    ■    elosi    i"  the  cross-section  line  thai   the  assump- 

invulvcH  i rror  of  less   (ban    1    ft.   in   the  distance 

i  the  center  line  to  the  sounding,  Ibis  distance,  called 
t.  i  ;ii  lii  e>  pre  ed  in  lei  m-  of  the  observed  angle 
m'  Rounding  boat  as  follows : 

I  inference  in  slat  ioning   from  transit  station 
i  lion    v-'   Tangent   of     bserved  angle         <  Iffset 
i  penter  line  to  t  ran  it 
fir  example,  in   Fig.    I  : 

100  ft 

! 

"i i     \     i  •■   •  in  ;  '"    it 

ot r  sounding        2100   it 


,.,,,     L2"   Ii"'   —   350  rt. 


=   10»     ft  veil   ol 


Sta.  440    U-3S0-H 


Fin.   4.  Method  of  Locating   Soundings,   Cape   Cod 
(  Ianal  Construction 

A  transitman  can  read  and  record  time  and  angle,  per- 
form the  above  operation  on  a  slide-rule,  and  record  the 
offset  distance,  in  20  seconds.  Angles  were  observed 
every  30  seconds. 

The  angles  taken  from  the  other  transit  station  were 
not  used  except  for  checks  on  the  alignment  of  the  sound- 
ing boat  on  the  cross-section  lines. 

The  work  described  was  done  by  the  writer  under  the 
direction  of  C.  T.  Waring.  Resident  Engineer,  of  the 
Cape  Cod  Construction  Co..  of  which  William  Barclay 
Parsons,  of  New  York  City,  is  Chief  Engineer. 

m 


The  following  data  from  the  recently  issued  annual 
report  of  the  Commissioner  of  Public  Works  of  St.  Paul, 
Minn.,  give  the  office  methods  of  a  large  city  engineer- 
ing office  quite  succinctly. 

Indexing — Card  indexes  are  kept:  (a)  Of  recorded 
plats;  (6)  of  park  plats;  (c)  of  established  grades  on 
streets  and  alleys:  (d)  of  contracts,  indexed  by  street  and 
name  of  contractor:  (e)  current  index  of  preliminary 
and  final  orders  from  the  Board  of  Public  Works  and 
the  letting  of  contracts  thereon;  (/)  index  to  all  survey 
aotes;  I .'/ )  graphic  index  to  monuments  as  established; 
(7/)    general     index,    openings,    vacations,    slopes,    sewers, 

etc.,  including  special  and  genera]  structures;  this  is  one 
of  the  largest  and  most  comprehensive  of  the  indexes, 
made  necessary  by  the  wearing  out  of  the  present  book 
sysiem.  and  is  ahoni  :m\  complete.  Full  advantage 
has  been  taken  of  numerous  opportunities  for  cross  in- 
dexing, including  the  same  plat  under  various  heads, 
such  as  location,  character  of  work,  departments,  etc. 

Boob  Keeping  \  card  index  system  of  book-keeping 
was  so  planned  as  to  serve  as  a  journal  and  ledger  record. 

Piling  A  card  index  of  field  hooks  taken  from  vaull 
is  kept.  The  i  Icrk  in  charge  of  records  i  hare.-  all  hooks 
against  the  employee  using  them,  and  is  able  to  locate 
the  party  having  them,  giving  thorn  credil  when  records 
are  returned. 
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At  Indianapolis,  a  crossing  from  the  grandstand  over 
the  track  oi  the  Motor  Speedway  was  required  recently, 
and  a  suspension  footbridge  was  built,  as  shown  by  Fig.  I. 
It  spans  about  80  ft.,  from  a  guyed  bent  on  the  left  to 
a  support  and  anchorage  on  the  grandstand  building  on 


the  right.     Hangers  at  3-ft.  intervals  carry  light  era 
joists  on  which  longitudinal  floor  planking  is  laid.  Thi 
who  take  pride   in   structures    imilt    by   iough-and-rea 
methods  may  be  pleased  to  learn  that  this  structure  \ 
erected  in  too  great  a  hurry  for  the  formality  of  mal 
drawings."     In  actual  use  it  is  said  to  have  proved  ii 
equal  to  every  demand,  and  this  is  taken  as  a  guars 
of  its  safety. 


Fig.  ].     Foot  Bridge  over  Indianapolis  Motor    Speedway 
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lore    careful    planning    was    shown    at    Youngstown, 

(   o,  in  undertaking  the  construction   of   a  suspension 

b;  Ige  across  the  Mahoning  River  at  Northwest  Ave.  This 

b  lge,  though  only  about  16  ft.  wide,  is  likely  to  have 

•arrv  general  road  traffic.     Its  span  is  something  over 

ft.     Two  2y2-in.  steel  cables  clamped  together  by 

le  clamps  at  5-ft.  intervals,  form  each  of  the  two  sus- 

sion  members;  they  are  carried  on  timber  bents  and 

hored  back  to  deadmen.    The  floor-beams  are  steel  I's, 

pended  by  doubled  hanger  ropes  looped  over  the  cables 

.  around  the  ends  of  the  I's,  with  clamp  fastening  of 

loose  end.    "Wooden  longitudinal  joists  resting  on  the 

jams  carry  the  floor  planking. 

.""he  bridge  was  designed  in  the  office  of  the  city  engi- 
r,  F.  M.  Lillie.  The  original  plan  did  not  contemplate 
use  of  stiffening  trusses,  but  these  may  be  added  if 
bridge  proves  very  flexible  under  traffic  loads. 
The  Youngstown  bridge  replaces  a  fixed  bridge  washed 
by  the  great  flood  of  March,  1913,  and  its  emergency 
cessor,  a  pontoon  bridge,  which  was  itself  carried 
iv.  Money  for  a  permanent  bridge  is  not  available  at 
sent,  and  the  suspension  bridge  is  built  as  a  cheap  tern- 
ary structure.  How  temporary  it  will  be  cannot  be 
aseen,  of  course;  it  may  be  kept  in  use  a  long  time,  to 
tpone  the  expenditure  for  a  permanent  bridge. 

HOTES 


rke  Erection  of  Two  2.~,000-GaI.  Steel  A\  ater  Tanks  on  the 

!  of  a  power  station,  about  65  ft.  above  the  ground,  was 
lormed  in  a   rather  unusual   manner.     Instead  of  shipping 

sheets  to  the  site  and  erecting  them  with  a  gin-pole  as 
ustomary  in  such  construction  they  were  riveted  up  com- 
e  in  the  shop  and   hauled   to  the  site  on   trucks  drawn  by 

horses,   as  shown   in    Fig.   1. 


applying  the  latter  principle,  N.  K.  Sheppard  (East  Saginaw, 
Mich.)  forms  the  integral  for  the  deflection  of  each  inch  with 
respect  to  the  point  of  maximum  deflection.  Since  the  for- 
mulas give  the  deflection  from  the  tangent,  the  only  point 
of  the  beam  which  will  make  the  deflections  of  the  two  ends 
equal  is  the  point  of  maximum  deflection.  The  result  is  the 
same  as  by  the  other  method,  namely,  distance  from  end  of 
zero  loading  equals  0.5193  1;  and  the  maximum  deflection  is 
0.01305  Wl1 


EI 
The   deflection  at  the  middle  of  the   beam   is   precisely  the 
me   as   the   deflection   at    the   middle   of   a   uniformly   loaded 


Fit 


Setting  the  Tank 


Trucking,  \  25,000-Gal.  Steel  Wateb  Tank 


h  ere    :n   n     high   by   12   ft.  dii ter  and   w  el    had 

Jt  nine  tons  each.     They  were   lifted   to  their  final   | 

of  ■■  uy    di  n  Ich    us<  'I    for     erectlni      th' 

of  Hi.    building.      Fig.  -  shows  the  derrick  Bwing- 
the   first    tank    Into    position. 

.'he  tanks,  which  are  to  supply  the  general  service  water 
the  Westport  power  station  of  the  Consolidated  Gas.  Elec- 
Llght  &  Power  Co.,  of  Baltimore,  were  furnished  and 
ted   by  1  tl  -Hayward   Co.,  of    Baltimore. 

■flection  of  Drama   I  ader  Triangular   Loading — Solutloi 

his   problem   sent    by   several    readers  employ    In    p 

npl<    '.i   i-  hi  a  i-  double  Integration  of  the  momenta  (equal 

nd  di  rivatlvi    ol   di  flection  with  reaped   to  -; 

i),  and   In   pari    the   princlpl.    of    irea    moments,  or 
iii. n    ..i    the    product    ol    moments    times    distance 

n,    which    requires    but    a    single    Integration,      In 


ded    Hi.-   total    loac 


the 


i  n   i  !!<■   two  ca  ses. 


This  deflection    Is  —   X    Wl*.     The   deflection   at   the   middle 

of    '  beam  under  trapezoidal  l i  Is  ..is.,  the  Bame  amount  as 

at  the  middle  of  a  uniformly  loaded  beam  or  at  the  middle  of 
b  beam  under  triangular  lo  tin  under  the  proviso  that 

Hi.    total   load   on   the   beam  is  the  same  In  the  several  eases 
i  i'i  of.  James  E.   Boj  d    i  lolumbus,  I  »hlo). 

Since    the    point    ol    maximum    deflection    under    trlau 
loading  Is  less  than  J  ,    of  the  span,  awa)   from  the  center  of 
the  beam,  and   under  trapesoldal   loading  must   be 
the  center  of  the  bi  amount  of  the  maximum 

.i.  flection  In  the  ease  of  triangular  li 

H  at  the  middle,  and  under  trap 
loading  is  still  closer  to  the  mid-span  deflection,  it  is  unneces- 
sary  ("  bother  aboul   an;    other  deflection  value  than   that  at 
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the  center.     This,  as  already  brought  out,  is  equal  to  that  for 
a  uniformly  distributed   loading  of   the  same  total   amount   on 


tb.-    entire    beam, 
Columbus,   Ohio). 


lely,    X     Wls    (Prof.    R.    K.    Schlafly, 
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Device  for  Hemline  Heights  from  :i  Recording  Title-Oage 
CUnrt — The  standard  type  of  recording  tide-gage  used  by  the 
United  States  Coast  and  Geodetic  Survey,  and  extensively  by 
other  engineers  in  connection  with  harbor  and  channel  sur- 
veys, revolves  with  a  speed  of  1  in.  per  hr.,  so  that  where 
the  range  of  tide  is  considerable  a  considerable  difference  of 
height   can   take  place   within   a   few   minutes. 

The  hours  are  automatically  marked  on  the  chart  when 
the  tide  curve  is  made,  but  these  hour  marks  have  to  be  cor- 
rected for  any  error  of  the  tide-gage  clock.  To  avoid  further 
graduation  of  the  time  scale  on  the  chart  the  device  shown 
in  the  accompanying  illustration  was  constructed  and  used 
by  Fred  W.  Johnson,  of  the  City  Engineer's  office,  Oakland, 
Calif.,  for  reducing  gage  heights  in  connection  with  the 
bydrographic  survey  of  Oakland  Harbor,  described  in  "Engi- 
neering  News"    of   Aug.    21,    1913,    p.    362. 

The  sheet,   or  a  portion  of  the  roll  taken  off  the  gage  for 


Device  fob  Beading  Eeights  feom  a  Recobding  Tide- 

<!  w;i:  l   n  \i,t 

the    day    that   soundings    were    taken,    is   thumb-tacked   to   the 

board   with   the   reference   plane   set   so   as   to    read    1    ft.   on   a 

graduated  triangle  resting  agalnsl   the  bottom  straight-edge. 

Half-tenths  ran   be  easily  read  on  the  vertical  scale,  which  is 

enough    for    sounding    work. 

The    reference    plane     is     made     parallel     to     the     bottom 

tit-edge.      The    adjustable    time-scale   B   reading   to   five 

el    to  coincide  with   the  corresponding   hour  mail: 

on   thi    tldi    curve.    The  hours  for  the  part  of  the  curve  to  be 

mi  rked  off  so  n s  to  prevent    u readings  of  the 

i      ■  i    iii  i  can   i  lien   be   read   toi    any   h ■  and   mln- 

i,i.     recorded   during    the   soundings   for   thai    day, 

Street  m< menta  »<    MI  Four  Corners  must  be  set  In  newly 

or  subdivided    pi rtj    In    foungstown,   Ohio    (within 

.  nd    up   to   ■■'    distanci    of   thn  •    mill  s   tr the   ctt  s 

ding    ill      i"  omulgated   by  the  plotl  Ing  com 

mlssioner,  V >    Hes    ]i         Thi    preferred   type  of  monumenl 

I     t  concrete,  at  least  6  in    In  i iti  r  and  8Q  In.  deep, 

win,    th<     ""I"  i    B    In    of   the   hi  I    hi    Idi  d  1 at  i 

!,,,,,,  i     Iron   pin,  2   1 1     Ion       embi  flded   In   1 1 

, .,,  i,    | , piii  emenl   i     m  idi     i     to  marki    on   I  he   pin  >.    The 

top  o1   the  monumenl   musl   be  between  sidewalk   grade  and  a 
i.    ,i    ■   i ,,    bi  low      Monun    nl      m  ts't  bi      el    "al    the   Intersec- 
ill     tree)     oi    illej     and    it  thi 

ddltlonal   points  as  will 

definitely  locate  thi    boundarj   of  the  plol  and  all  street  lines." 

i   each  oi   thi    foui   •  orners  of 

•  ■  "' nonumi  nts 

I  d(  ii  rlbod 

pti  d,  ir  .-it  le  lit  6  In     quat I  

lan     treet  cornel 
11111  I    bi    ai    least 
I    i.. 

In   which   thi    al '  '      n't    Ini  luded 

"        ""  I 


with    some    opposition,    owners   objecting   for    instance    to 
expense  of  setting  so   many  monuments.     The  opposition  dil 
appeared,   however,  and  the  advantages  gained  by  full   mon 
inenting    and    uniform    procedure    in    plotting    are    general] 
recognized. 

How  to  Lay  Out  a  Square  Acre — This  is  an  old  probk-i 
and  the  solution  shown  may  be  familiar  to  many  of  our  old 
readers,  but  apparently  it  has  not  found  its  way  into  mode 
text-books  on  surveying.  The  method  shown  is  sent  to  us 
Robert  G.  Thomas,  Professor  of  mathematics  and  surveyi 
at  the  Citadel,  Charleston,  S.  C,  who  gives  the  following 
rections:      A   square   is   laid   out   with   sides   8   rods   in   leng 


each  side  is  prolonged  half  its  length,  or  4  rods.  Then 
ends  of  the  prolonged  sides  are  joined  making  the  sides 
the  resulting  square  each  V  160  rods  in  length,  and  the  a 
of  the   inclosed   square   160   sq.rd.   =   1   acre. 

Steam-Shovel    Work    Down    to    1-Pt.    Cut    has    been    {fin 

economical  in  street-grading  work  in  Minneapolis,  Minn, 
the  grading  work  is  being  done  by  direct  labor  at  the  firi 
ent  time,  under  direction  of  F.  W.  Cappelen,  City  Engine 
It  is  found  an  advantage  in  running  the  work  to  keep  dcr 
the  amount  of  labor  needed,  and  this  is  a  factor  in  maki 
such    light 


Si     \  'i  Simvri 


r.mii-i s    Destroy 

in:ie:ol.i  in     road     in 


Rond— Lnsl    r.-ill 
was    resu  ri  iced 


laphalt-Mu 

Hlllsboro,   i 

Itf    in.   of   asphalt,     Tills   spring    toadstools   forced   their  w 

iIh  nngh     I  hi      hum  iiilain    and     nil,  .1     (he    asphalt    sin  face    ah 
2    in  .   cnusInK    it    to    break    up   and    allow    the    toadstool 

in  nr    nil   n  e        Thi:      happened     in     I  w  o    different 

nlone     I  he    line    of    u  nrk.    ami     In    one    place    :i     large    to 

lifted   Its   head   and   broke   Its   w»>    lhrnne.li    i   I"    of  iiHphnl 
rote,    which    had    been    laid    the    year    before       II    would 

dOllbl       he      II       .lillleilll       Milliter      to      CStltlllltC      Willi      1II1J        [ll        ' 

accuracy    the    force   required    to   break    through    Mil      : 

Imi    ll    Ib   ci  'i  iln   thnl   :i    i  reine, is   pressure   musl    have  bi 

exerted    by    the    growing    toadstools.      [From    Albert     RW 

oi    thi     I'n   <  h    Impiove nt   Co.,   Hlllsboro,  Cnllf.      Ml     8  " 

verified  al  our  request  b  newspapei   dispatch  we  won 
i.  in.  i believe      Bid.  I 
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'he  number  of  engineers  who  engaged  in  the  city-plan- 
g  competition  at  Richmond,  Calif.,  described  else- 
•re  in  this  issue,  and  the  fact  that  one  of. the  second- 
e  winners  and  a  number  of  competitors  who  received 
orable  mention  were  engineers,  is  but  a  single  of  many 
•nt  indications  that  city  planning  will  in  the  future 
r  many  opportunities  for  engineers.  A  number  of 
ineers  have  taken  prominent  part  in  the  Xational 
ference  on  City  Planning  in  this  country  during  the 

five  years  and  several  have  been  engaged  by  Ameri- 

city-planning  commissions.  In  England,  a  number 
nembers  of  the  Institution  of  Civil  Engineers  have 
■  with  architects  and  others  in  forming  the  Town 
ining  Institute  and  city  engineers  and  surveyors  are 
e  playing  an  indispensable  part  in  the  scores  of  proj- 

now  in  \arious  stages  of  adoption  under  the  Town 
ining  Act.  The  city-planning  movement  is  bound  to 
ad  in  all  parts  of  the  world,  and  with  its  spread  there 

be  many  demands  for  the  services  of  competent  engi- 


i  hardly  seems  possible  that  the  enforced  economy 
»|  h  has  prevailed  in  railway  business  during  the  past 
o  can  have  extended  so  far  as  to  cut  off  the  pur- 
He  of  paint  for  freight  ears;  but  the  general  appearance 
■  "eight  cars  throughout  the  country  is  proof  positive 
I  many  millions  of  dollars'  worth  of  valuable  equip- 
flt  is  rapidly  going  to  decay  for  the  lack  of  preservative 

I  may  be  of  little  importance  whether  a  freight  car 
Hi  well  or  not,  although  judging  by  the  amount  of  ma- 
ll and  labor  expended  <m  the  stenciling  of  Ereight  cars 

I  various  advertisements  and  other  lettering,  railway 
flrs  are  not  wholly  indifferent  to  the  appearance  of 

■  freight  cars.  There  can  be  no  question,  however. 
I  the  preservation  of  wooden  ears  from  decay  and  of 
Hears  from  corrosion  is  a  matter  of  vital  importance 

■  ie  railway  companies.  Admittedly  the  service  to 
■h  a  freight  ear  is  subjected  is  exceedingly  seven 

■«'  ,  but  tli is  merely  means  thai  Frequent  repainting  is 
'■  ti.il  to  preserve  the  ear.  The  cost  of  painting  a 
Mht  ear  is  so  small  compared  with  the  value  of  the 
■■rial  preserved  thereby  thai  to  economize  in  paini  is 
Hrtrenie  example  of  sa\  ing  at  the  spigol  to  waste  at  the 

■  hole. 

would  be  a  safe  guess  thai  a  million  dollars'  worth 

fliiiii  applied  to  the  freighl  cars  which  i   need  it 

ii  would  save  ten   million  dollars'  loss  in  decay 
ion  which  will  otherv  ise  occur  and  the  amount 

■easily  be  thirty  mill s  or  fifty  millions. 

i  ultj    in   keeping  freighl  <  ars   painted  is  that 

'Jit  cart  are  wanderers,  and  they  never  are  thoroughly 

tinted  unless  they  are  senl  to  the  .-hop  for  general  re- 

1  ;  and  as  lonj^  as  n  I  reighl  i  ar  is  in  demand  for  use 


it  is  considered  too  costly  to  take  it  out  of  service  and 
send  it  to  the  shop  merely  for  painting. 

Probably  the  best  way  to  meet  this  difficulty  would  lie 
to  establish  yard  painting  outfits  to  operate  in  large 
yards,  especially  those  where  idle  cars  are  stored,  during 
the  spring  and  summer  months.  With  a  little  heed  to  the 
weather,  nearly  as  good  work  might  be  done  in  this  way 
as  in  the  shop,  and  with  no  expense  whatever  for  move- 
ment of  the  ear. 

It  is  worth  noting  in  this  connection  that  the  value  of 
freight-car  rolling  stock  should  be  measured  not  by  its 
original  cost,  but  by  what  it  will  cost  to  replace  it.  The 
probabilities  are  that  an  increase  in  the  cost  of  lumber 
will  make  the  wooden  box-car  of  the  future  much  more 
costly  than  the  present  box-car.  It  is  therefore  all  the 
more  important  to  properly  care  for  the  wooden  cars  now 
in  service. 

:*: 
Tlh©  Psrecmsft  Coiacre&e  FaS© 

The  precast  and  weight-driven  concrete  pile  is  now 
such  a  necessity  in  the  construction  of  foundations  that 
engineers  ar  apt  to  forget  how  recent  a  development  such 
a  pile  is  and  with  what  hesitancy  its  introduction  was 
accepted.  It  is  only  a  few  years  since  such  a  pile  was 
only  an  innovation  frowned  upon  by  conservative  build- 
ers, who  feared,  not  without  reason,  that  the  repeated 
shocks  of  a  heavy  hammer  must  of  necessity  shatter  so 
slender  a  concrete  column  or,  at  least,  destroy  that  bond 
between  the  concrete  and  steel  which  confers  the  some- 
times necessary  columnar  strength  to  the  loaded  pile.  To 
allay  these  fears,  ingenious  inventors  devised  different 
types  of  cast-in-place  concrete  piles  in  the  construction  of 
which  no  shock  came  upon  the  structure  of  the  pile.  A 
few  of  them  have  proved  very  successful  and  are  in  ex- 
tensive and  ever  increasing  use.  At'  the  same  time  they 
are  not  applicable  to  certain  kinds  of  work,  particularly 
in  subaqueous  foundations,  and  the  precast  pile  has  been 
continuously  tried  until  there  is  little  doubt  as  to  it-  use- 
fulness under  many  and  varied  conditions. 

The  continuous  use  of  the  precast  pile  has  pretty  thor- 
oughly allayed  the  once-held  fears  as  to  its  integrity 
under  the  blow  of  the  hammer.  While  there  have  not 
been  reported  many  cases  where  driven  piles  were  ex- 
posed or  withdrawn,  the  few  tests  available  have  shown 
that  tlie  concrete  pile  withstands  the  shock  of  driving  re- 
markably well  and  that,  when  well  made,  and  when  not 
obstructed  by  some  impenetrable  stratum  or  individual 
boulder  which  i-  driven  againsl  for  a  number  of  blows 
after  refusal,  the  en,  rete  column  of  the  pile  can  be 
counted  on  to  be  intact  throughoul  its  length,  which  is 
one  id' the  important  requirements  in  a  foundation  pile. 

In  another  respeel  the  precast  concrete  pile  is  id'  ad- 
vantage and  that  is  the  extreme  length  to  which  it  can  be 
successfully  driven.  The  piles  used  in  the  Havana  piers, 
described  on  the  first  page  of  this  issue,  were  some  of 

them  SO  ft.  long  and  in  similar  work  at   Halifax,  reported 

in  these  columns  some  weeks  ago,  piles  only  a  feu   feel 
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shorter  were  employed.  In  marine  work  where  the  pile 
extends  through  water  many  feet  above  bottom  a  neces- 
sary penetration  requires  a  pile  length  often  far  in  excess 
of  the  economical  production  of  wooden  piles,  even  in 
places  where  a  wooden  substructure  is  allowable,  and  the 
possibility  of  making  and  using  concrete  piles  for  such 
lengths  solves  a  number  of  heretofore  complicated  prob- 
lems in  pier  and  wharf  work.  The  main  difficulty  in  such 
piles  is  the  danger  in  handling  them  and  this  is  avoided, 
as  noted  in  the  Havana  work,  by  designing  the  rein- 
forcement to  care  for  the  stresses  induced  by  a  certain 
method  of  suspension  and  then  providing  hooks  or  rings 
so  that  the  pile  cannot  be  suspended  in  any  other  manner. 
Unfortunately,  there  is  nothing  in  the  precast  concrete 
pile  that  relieves  the  uncertainty  as  to  safe  loading  com- 
mon to  all  piles.  For  wooden  piles,  numerous  formulas 
have  been  devised,  theoretically  designed  to  deduce  a  safe 
loading  from  the  behavior  of  the  pile  under  driving,  but 
such  formulas  have  a  value  largely  dependent  upon  em- 
pirical coefficients  which  individual  engineers  develop 
through  experience.  Such  experience  has  not  been  suf- 
ficient to  warrant  the  application  of  proper  coefficients  to 
concrete  piles,  though  it  has  been  enough  to  prove  that 
the  coefficients  common  to  wooden  piles  will  not  hold  for 
the  heavier  concrete  pile.  It  seems  hardly  possible  that 
any  formula  for  driving  can  be  devised  which  will  cover 
all  kinds  of  concrete  piles  in  all  kinds  of  ground,  so  it  re- 
mains a  fact  for  concrete  pile  work,  as  really  it  should  be 
for  wooden  pile  work,  that  no  loading  assumption  should 
he  made  without  a  satisfactory  and  fairly  extensive  load- 
ing test  of  typical  piles  in  typical  ground  under  typical 
conditions  of  driving. 

A  Hovel  Wgi<t@if°IPiiM£=giftii<n>in\  FEaiiratt 


1 1    ig   not  often   that  a  city  takes  up  a  novelty   in  water 
filtration  or  in  any  other  class  of  engineering  work  on  so 
large  a  scale  as  the  proposed  72,000-U.  S.-gal.  "drifting- 
sand"  filtration   plant    for  which  the  city  council  of  To- 
ronto  awarded   the  contract   on  June  8.     It   is  true,  as 
-tan-, |  elsewhere  in  tin-  issue,  that   two  plants  of  a  few 
hundred  thousand  gallons  capacity  are  already  in  opera- 
ti,,n  elsewhi                     contracts  for  two  other  and  much 
larger  plants  are  well    under  way.      It    is  also  true  thai   a 
working  unit  was  tested  Eor  33  days  at  Toronto  under  the 
ion  of  the  local  medical  officer  of  health  and  city 
!.  and   tl  .,i    this   same   te  I    plant  ha-  been   under 
observation    foi   over  a  year.     Nevertheless,  the  fact   re- 
main- that  the  drifting  -and  filter  ie  as  yi  I  in  the  work- 
i    perimental  stage,  with  few  data  \  •(  available 
ling  its  efficiency  and  less  to  he  had  r< rding  oper- 
ating ■ 

Thi    drifting    and   filter   may  be  desi  ribed   as  a   deep 
mechanical  filter  with  n    ei  ioc  to  the  early  type  in  the 

in-   and    rate  controllers 

and  with  the  addition  of  continuous  washing  and  replac 

filter  sand.     It  i-  *  laimed  thai  thi    added  feature 

up  for  the  lack  of  a  basin.     To  whal 

claim  will  be  made  good  by  experience  at  To- 

othei   placi   .  h  will  be 

intereeting  to  learn  a  few  y< 

Those  who  have  followed  the  history  of  mechanical  fil- 
tration «  ill  remembt  r  i  tent  for  tl 
I.  upheld  vei                            claim  thai  the  p 


obviated  all  need  for  precoagulation,  but  that  as  the  yei 
have  gone  by  precoagulation  has  come  to  be  regarded 
more  and  more  essential.  In  much  the  same  way,  in 
types  of  sewage  filters,  at  first  held  to  be  all-sufficiei 
have  been  found  by  experience  to  yield  a  better  efflue 
at  less  cost  when  pretreatment  and  in  some  case-  aft 
treatment  was  employed.  In  other  words,  up  to  this  til 
a  vast  body  of  experience  has  proved  that  as  a  rule  soi 
lightening  of  the  burden  on  both  water  and  sewage  lilt, 
is  desirable.  The  broadest  exception  to  this  rule  is  wh 
water  filters,  and  particularly  slow  sand  filters,  treat  re 
tively  clear  and  colorless  water.  In  so  far  as  the  Toroip 
water  falls  in  this  class  precoagulation  may  be  unnec 
sary,  even  for  mechanical  filters.  As  has  already  bi 
stated,  it  is  claimed  for  the  drifting-sand  filter  that  p 
coagulation  is  not  required. 

The  foregoing  illustrations  do  not  prove  and  are 
intended  to  prove  that  the  drifting-sand  filter  is  not  goi 
to  be  a  great  advance  in  filtration.     They  do  raise  qu^ 
tions  as  to  its  rendering  precoagulation  unnecessary,  a 
to  the  experienced  will  suggest  various  other  questions 
garding  these  filters  which  must  yet  be  settled. 

A  city  less  venturesome  than  Toronto  would  proba 
have  deferred  awarding  so  large  a  contract  for  a  new  t; 
of  filter  until  it  had  been  tested  under  the  direction 
consulting  engineers.  Such  tests  might  well  have 
eluded  the  standard  type  of  mechanical  filter,  opera 
with  and  without  precoagulation.  and  they  might  ; 
have  included  slow  sand  filters,  the  whole  dealing  with 
same  raw  water.  As  events  have  proven,  no  time  n 
have  been  lost  by  the  more  comprehensive  tests,  si 
over  a  year  has  gone  by  since  the  tests  an  the  drifti 
sand  filters  were  begun. 

However,  the  city  authorities  of  Toronto  did  not  ad 
the  new  filters  until  after  a  test  under  the  direction 
local  officials  and  a  long  period  of  observation.  They  li 
the  assurance  that  the  engineering  details  of  the  prope 
plant  have  been  worked  out  with  great  care  by  the  el 
ueers  mentioned  elsewhere  in  this  issue. 

Other  cities  will  have  reason  to  thank  Toronto  for  b 
ing  the  courage  id'  its  convictions  to  the  extent  of  E 
structing  a  large  example  of  this  new  and  interesting  t 
of  water  filtration  plant. 


"'Ss&feHy  ILegisaaftsoirn"  Wlhnclb 
PirodlMflces  D®.in\g»e2° 

It  ha-  been  many  times  pointed  out  in  the  column:! 
Engineering  News  that  the  present  tendency  of  Cjj 
gress  and  id'  Stale  legislatures  to  pa>s  upon  all  sortJ 
technical  questions  without  the  aid  of  expert  advicJ 
i'aught  with  great  danger.  A  remarkable  illustrai 
ol'  tin-  has  ju>t  been  furnished  l^y  a  report  made  f 
week  by  a  committee  of  the  American  Railway  Ufa 
Mechanics   Association   on   locomotive  headlights. 

The   ordinary    locomotive    headlight,    consisting  ol  i 
oil    lamp    with    its    tlaine    in    the    focus   of   a    brightl) 
i   I , .  , I    parabolii     reflei  lor.   has   been    I'm'   many   \< 
linctive  feature  ol'  American  railway  practice.  In  Burfl 
I  he   locomotive  headlight    is  considered  of  coinparatil 

little  import e.     The  obvious  reason  is  thai   Kiiro|M 

railways  are  almost  universally  fenced  and  protected  fp 

trespassers    and    the    locomotive    runner    devotes    liim1 
,hi,ll\    I-  observing   the  signal   lights  ahead  and  docs  W 
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■Mjt  to  watch  every  foot  of  the  track  as  it  comes  in  view 
ig  pes  an  American  locomotive  runner. 

dozen  years  or  so  ago,  an  ingenious  inventor  thought 

l)uld  make  a  great  improvement  upon  the  locomotive 

:e|  light  by  substituting  for  the  ordinary  oil  lamp  an 

Iric  arc  light  of  1000  to  1500  candlepower.    With  the 

ajbolic  reflector  behind  it,  this  produces  a  beam  of  ex- 

iJ-dinary  intensity.     The  electric  locomotive  headlight. 

,   ice  achieved  a  considerable  degree  of  popularity,  es- 

*  illy  on  railways  operated  in  sparsely  settled  sections 

t  ie  West.     Railway  officers  responsible  for  the  safety 

liberation  on  lines  of  heavy  traffic,  however,  found  that 

•Wwhite  rays  of  the  electric  headlight  were  so  powerful 

I  the  engine  runner  in  the  cab  could  not  tell  the  color 

it  ie  signal  lamps  as  he  passed  them;  also  that  the  pow- 

arjl  rays  from  the  light  temporarily  blinded  enginemen 

en  ling  trains  on  the  opposite  track. 

H  was  found  to  be  necessary  where  electric  headlights 

mi',  used,  therefore,  to  require  the  light  to  be  switched 

)f|  n  running  through  yards.     On  the  other  hand,  the 

Hllight   admittedly  had  some  valuable  safety  features 

I  has,  perhaps,  in  some  cases,  prevented  accidents.  It 
■lid  that  some  butting  collisions  have  been  prevented 
Nlie  engine  runners  of  opposing  trains  seeing  each  oth- 
H  headlights  when  a  long  distance  apart.  The  back 
liman  of  a  train,  also,  is  spurred  to  greater  energy  if 
Wan  see  the  headlight  on  an  approaching  locomotive 
licted  against  the  clouds  perhaps  two  or  three  miles 

II  n  the  whole,  however,  the  weight  of  expert  opinion 
bi  been  against  the  electric  headlight  as  a  safety  device. 
I  dal  tests,  made  under  the  direction  of  some  of  the 
lie  railroad  commissions,  have  proved  that  these  head- 
'    ts  were  very  apt  to  lead  to  confusion  in  reading  sig- 

n  order  to  settle  finally  this  disputed  question  a 
trial  committee  of  the  American  Master  Mechanics  As- 
■ation  has  been  at  work  for  the  year  past  upon  a  scien- 
i1  investigation  of  the  whole  question  of  locomotive 
Udlights.  This  committee,  of  which  D.  F.  Crawford,  of 
tl  Pennsylvania  R.R.,  is  chairman,  submitted  its  re- 
It  (a  bulky  volume  of  over  300  pages)  at  the  Atlantic 
Ir  meeting  of  the  Master  Mechanics  Association  last 
*'  k.  To  show  the  thoroughness  with  which  the  work 
Ithe  Commission  has  been  done,  it  may  be  stated  thai 
h  ayerage  force  of  twenty  men  devoted  their  entire  lime 
Idle  investigation  of  (be  subject  covered  by  this  com- 
'  tee  during  the  five  months  from  duly  1  to  Nov.  30  of 

I  year. 

II  special  laboratory  was  built  in  the  railway  shops  a1 
<  Binbus,   I",  ft.  long,  30  ft.  wide  and  20  ft.  high  with 

brate  equipment  fur  making  photometer  tests  of  the 
'  gnu  headlights.    To  study  the  effeel  of  differenl  head- 

I   upon  the  reading  of  signals,  a  special  observal 

motive  was  constructed   and  dummies  were   made  to 

i  "lit  men  standing  on  the  track  dressed  in  uniforms 
aJark,  medium  and  light  cloth.  The  conclusions  of  the 
i  iinittee,  as  a  result  of  these  months  of  investigation 
It  tests,  are  summarized  in  the  following  paragraph: 

■   ordci    thai    n   locomotive   headlight    shall    be   of  such   i r « 
■     mlsreadl  ng    of    ::"  ns  I       obacul 

n  lis,    fusees,    red     lanterns     ind    clai    I lamps 

I  kpo  iln  ■  headlights  and  I"    "i  such  Intensity  ;is  nut  to  tem- 
aiiriiv  blind   the  englneman   looking   Into  the  same,  a   head- 
it    inni    have   .'in   apparent    beam    candlepower    not 

1  "  -i referred  i"  the  center  <>f  the  reference  plane,  from 

'    I"   1000   ft.    ahead   of   the   locomotive. 


This  is  supplemented  by  a  paragraph  which  states  a 
minimum  power  for  headlights  in  order  to  enable  an  en- 
gineman  to  readily  locate  whistle  posts,  yard  limit  and 
crossing  signs  and  similar  landmarks  while  running. 

Stripped  of  technicalities,  this  means  that  the  electric 
arc  Iieadlight  is  an  apparatus  producing  danger  instead 
of  safety  for  the  average  apparent  beam  candlepower  of 
such  lights,  according  to  the  tests  made  by  the  committee, 
is  from  60,000  to  1,000,000.  The  conditions  laid  down 
by  the  committee  were  perfectly  satisfied  by  four  differ- 
ent types  of  oil-lamp  headlights  and  one  headlight  using 
acetylene. 

There  is  no  imaginable  reason  why  these  tests,  made  by 
the  Master  Mechanics  Association  with  great  care  and 
at  great  expense,  should  not  lie  regarded  as  absolutely 
authoritative  and  final.  It  must  be  remembered  that  the 
primary  responsibility  for  the  safety  of  railway  service 
rests  upon  the  railway  companies'  officers.  They  are  far 
more  concerned  in  the  prevention  of  railway  accidents 
than  are  any  state  legislators  or  congressmen.  Their  own 
reputations  and  not  seldom  their  own  lives  are  at  stake 
in  securing  such  safety.  Further,  they  are  dealing  with 
the  matter  of  safe  methods  of  railway  operation  day  in 
and  day  out  the  year  round,  whereas  your  congressman 
or  your  legislator,  or  even  the  average  member  of  a  state 
railway  commission,  takes  up  all  these  questions  de  novo 
as  one  small  incident  in  a  few  months  or  a  year  or  two's 
service,  during  which  this  is  only  one  out  of  hundreds 
of  matters  upon  which  he  has  to  pass. 

It  ought  to  be  clear  enough,  therefore,  without  further 
argument  that  the  question  what  sort  of  a  locomotive 
headlight  produces  the  greatest  safety  in  train  operation 
is  a  technical  question  for  railway  experts  to  pass  judg- 
ment upon  and  not  by  any  means  one  that  can  safely  be 
entrusted  to  the  average  state  legislator. 

When  we  turn  to  the  statute  books  of  the  various  states, 
however,  we  find  that  in  conformity  to  the  prevalent  craze 
for  regulating  by  law  everything  in  connection  with  the 
operation  of  railways  and  other  public  utilities,  a  number 
of  states  have  already  enacted  laws  compelling  railways. 
under  severe  penalties,  to  use  electric  headlights.  An 
appendix  to  the  committee's  report  contains  a  digest  of 
these  state  laws  on  locomotive  headlights. 

It  appears  that  the  following  states  have  passed  laws 
requiring  electric  headlights  to  be  \\<i'A :  Arizona.  Mis 
souri,  Georgia,  Mississippi.  Colorado,  North  Dakota.  Min 

nesota,  Montana,  Nevada,  North  Carolina,  Oklahoma 
South  Dakota.  Texas,  Arkansas.  Florida.  A  number  of 
ether  states  have  passed  laws  fixing,  not  the  kind  or 
candlepower  of  the  headlight  directly,  but  laws  requiring 
that  the  headlight  shall  be  siillicient  to  enable  the  loco- 
motive runner  to  distinguish  an  object  the  size  of  a  man 
ai   a  certain  distance  ahead. 

It  is  noteworthy  that  the  list  of  states  which  haw  taken 
pains  to   pas-  detail    law-   upon   this  matter  of  locomotive 

iieadlighta  is  made  up  mostlj  of  the  states  of  minor  im- 
portance. It  is  a  question  which  arouses  curiosity  at  least 
at  to  why  all  these  -tale  legislatures  should  have  been  so 

energetic  as  to  pass  laws  upon  this  subject.  It  is  cer 
tainh  no  more  important  than  a  hundred  other  matter- 
in  connection  with  the  details  of  railway  operation.     It 

would  be  c\li'euiel\  i  ii !  en- 1 1  ii  g  if  the  I  ii  1 1  i-t  ate  Com- 
merce Commission  in  its  zeal  for  investigation  could 
undertake  to  investigate  what  was  the  accelerating  motive 
which  produced  ibis  widespread  state  Legislation  on  the 
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question  of  locomotive  headlights  and  whether  the  enter- 
prising manufacturers  of  electric  headlights  were  instru- 
mental in  procuring  the  acceleration. 

Let  it  not  be  thought  that  this  is  a  trifling  or  unim- 
portant matter.  The  committee's  report  before  us  quotes 
records  of  fatal  accidents  reported  by  the  Interstate  Com- 
merce Commission  itself  in  which  the  cause  was  traced 
to  the  misreading  of  signals  due  to  the  use  of  electric 
headlights.  It  quotes  the  authority  of  numerous  railway- 
train  employees  and  railway  officers  as  to  the  dangerous 
conditions  resulting  from  the  use  of  electric  headlights. 
Congress  has  seen  fit  in  its  wisdom  to  pass  legislation 
creating  a  national  bureau  for  the  inspection  of  locomo- 
tive  boilers  under  the  direction  of  the  Interstate  Com- 
merce Commission,  involving  a  great  annual  outlay.     It 


is  quite  probable,  however,  that  the  accidents  diw  to  » 
use  of  electric  headlights  cause  greater  casualties  to  ■ 
and  limb  at  the  present  time  than  all  the  casualties  cau| 
by  locomotive  boiler  explosions.  Certainly,  the  possibi 
ties  of  accident  are  greater. 

The  ultimate  authority  in  railway  operation  todays 
not  the  managers  of  the  railways,  but  the  national  ed 
gress  and  the  state  legislatures.  Docs  the  public  dei-; 
to  have  the  safety  of  railroad  travel  guarded  by  the  I 
pert  care  of  responsible  railway  officers,  or  does  it  pre- 
to  travel  on  trains  which  are  run  in  accordance  wl 
safety  legislation  enacted  through  the  efforts  of  manufy 
turers  who  have  a  financial  interest  in  alleged  safety  J 
plianees?  The  locomotive  headlight  situation  puts  tl 
issue  squarely  up  to  the  American  people. 


piiini iiiiii in nun iniiii;uiii iiiiiiiiinii i i ii iiiiiiiiiiiiiiiiiiiiiiini mum urn iimiiiiiimiiiiiiiiuimiiiiiiii u iiiimiimiuiiiiimiimiii mini in mi i i mm iiimuniiii 111111111111: ; 

I  Letters  to  tlhe  Editor  I 

imiunmumnniiimiiuiiiiiimniiumniimiiniiinniniiiiiiiniimniniiinunnmninmimnm iiiiini 11 iimiiiiimiimii iiiiimiimimiiiimii in 1 uniiii iiKiiiiniiiiiiiniinnminniniiii inniiuunuiunmnnnniiiiuuiniHuniiuuuuununimninmunnniuiiiimniniiiiiiniiiial 

part  of  1912,  and  since  that  time  thousands  of  yards' 
this  type  of  paving  have  been  laid  in  different  parts  ' 
the  country.  Some  of  these  pavements  were  laid  wl 
sand  filler,  some  with  pitch  filler.  The  bedding  unif 
the  blocks  was  dry  sand,  cement  grout,  or  smooth  erJ» 
trete;  yet  in  all  these  installations  no  trouble  was  li 
from  the  expansion  of  the  block.  Many  city  engine] 
have  advised  the  WTiter  that  in  their  opinion  the  placr 
of  lugs  on  creosoted  wood  block  was  the  only  effectu, 
practical  manner  of  doing  away  with  troublesome  expj 
sion. 

W.  E.  Wright,    A 
The  Jennison- Wright  Co. 
Toledo.  Ohio,  June  15,  191  I. 


©1      IFSlVnmig      UMOCIftS 

as   sj.   Ptpevesrsta^'e  off  0<iIB31©w<='Ups£>i> 

Sir — As  noted  in  the  editorial  in  ENGINEERING  News, 
May  1  1.  1!>14,  on  "Guarding  against  Expansion  in  Wood- 
block paving,"  one  of  the  big  problems  confronting 
the  engineer  is  how  to  eliminate  the  danger  of  bulging 
and  heaving  in  a  creosoted  wood-block  pavement. 

Many  suggestions  have  been  made  as  to  the  best  method 
of  doing  away  with  this  trouble.  In  the  letters  published 
in  the  issue  of  June  4,  11)14,  it  was  suggested  that  when- 
ever possible  the  blocks  be  delivered  on  the  work  while 
still  hot;  that  a  pitch  filler  be  used;  again  that  a  cement 
grout  filler  be  used,  ami  that  the  blocks  be  laid  on  a 
smooth  concrete  base.  These  various  and  somewhat  con- 
tradictory suggestions  show  wry  plainly  the  indirect 
methods  thai  are  used  to  overcome  this  expansion. 

from  the  various  experiments  that  have  been  con- 
ducted and  from  installations  of  creosoted  wood-block 
pa  1  on  in-  that  have  been  laid,  the  writer  feels  positive 

that  in  order  to  effectually  solve  Ibis  problem,  some  di- 
rect method  of  taking  care  of  expansion  must  In-  fol- 
lowed. It  1-  perfectly  natural  thai  under  certain  atmos- 
pheric conditions,  expansion  of  'be  paving  blinks  will 
take  place,  lii  order  to  nullify  the  effects  of  tins  expan- 
sion, proper  allowance  musi  be  made  for  it.  The  blocks 
ither  be  laid  with  a  */%-va.  joint  on  each  Bide  of  the 

block   or  a    block    ba\niLr   lugs   on    tin-  side   and    end    must 

1  e  used. 

The  lug  block  ractical   form  of  1  one!  rucl  ion,  as 

they  me  easily  bud  with  a  uniform  joint,  while  each  block 
adjacent.    As  the  blocks  ex- 
pand the  In  .  ing  t be  pavement  to  reta in 
ool  b  compai  t    u  1  fai  e. 

The  luge  on  tl imI-  of  .,ur  "Kreolite"  block    are  ,',. 

in.  deep,  ill''  '   on  lie-  side  '  *  in.  deep.     All  lugs  extend 

the  full  depth  of  the  block  and  an-  .in  integral  pari  of 

1  I..-  irled  b}   the  luge  allon   the  filler, 

e  blocl     «  here 

needed  rather  than  n  main  on  top  of  1  he  b] 

Tli.  en     laid    in    the  early 


rusiffiasrmes'  suae 

Sir — The  editorial  in  your  issue  of  Apr.  30,  rel'ern 
to  the  requirements  of  the  specifications  of  the  Amcrii 
and  New  England  Water-Works  Associations  for  the  0 
trol  of  water-hammer  in  hydrants  and  valves,  brings  1 
the  question  as  to  whether  two  bodies  of  able  engine* 
should  evade  this  problem  and  put  the  responsibility  f 
varying  and  generally  unknown  conditions  on  the  man 
facturer,  or  whether  they  should  covei  the  requiremei 
as  clearly  as  their  knowledge  will  permit  and  accept  ' 
results. 

The  laWer  course  is  the  fair  one,  ami  the  one  \vhi< 
should     lead    to    the    best     results,    as    there    should    be   1 

question,  between   the  engineers  and  the  manufacture] 

as  to  who  1-  best  fitted  to  assume  I  be  responsibility  ami 
whom   tins  really  belongs.     This  would   lead  to  more  Ull 
form  equipment   and   more  economical   production,  bi 
would  permit  manufacturers  to  enter  the  beld  who,  othi 
■  <  1  u  I .  I  not  do  so. 
\    uming  thai  the  use  of  the  word  "extraordinary" 
the  bitlei     peciu'eation    is   unintentional   ami    thai   "ord 
nary"  1-   1111  ant.  the  two  cover  about   the  -ana'  ground,  e 
icpt  that  the  former  permits  greater  rain  pressun     IUW 
the   higher    leads,   whii  h    1     proper.      Although    the  ft 
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ives  a  hint  as  to  preventive  measures,  neither  helps 
mufacturer  to  decide  what  he  shall  figure  on  in  any 
base.  He -would  have  to  thoroughly  understand  a 
t  which  is  not  at  all  clearly  explained  in  available 
cal  literature,  and  to  know  all  the  complicated  con- 
5  which  might  surround  each  one  of  his  hydrants 
installed,  and  to  use  his  judgment  as  to  what  con- 
s  ordinary  or  proper  use. 

ii  confronted  with  such  a  problem,  he  will,  if  he 

the  work  and  must  meet  competitive  bids,  put  in 
uidard  equipment  and  "take  a  chance"  on  the  re- 
The  specifications  will  have  served  no  purpose  in 
iting  trouble,  but  can  be  made  the  basis  of  much 
eement  after  installation. 

conditions  which  will  affect  the  water-hammer  are 
locity  of  the  water,  the  degree  of  rigidity  of  the 
he  rate  of  valve  closing  and  the  distance  to  the  first 
He  relief,  whether  it  be  a  reservoir  or  a  large  pip?. 
uggestcd  that,  by  properly  proportioning  the  valve 
o  the  number  of  outlets  and  by  agreeing  upon  a 
mm  distance  to  the  first  adequate  relief,  a  definite 
for  the  screw  could  be  arrived  at.  As  the  greater 
y,  which  accompanies  higher  pressure,  will  usually 
in  conjunction  with  a  heavier  pipe,  the  resultant 

ram  pressure  will  not  be  so  dangerous  as  it  might 
erwise.  This  idea  was  evidently  in  mind  when  the 
can  specifications  were  agreed  upon 

point  to  be  emphasized  is  that  the  engineers  should 
e  responsibility  fur  this  feature  of  hydrant  design 
ve  the  manufacturer  the  benefit  of  their  knowledge. 

than  force  him  to  answer  for  conditions  over  which 
;  no  control  and  which  will,  usually  be  difficult  for 
i  ascertain.  As  they  now  stand  the  specifications, 
beet  to  water-hammer,  cu>  nothing  but  shift  the 
isibility  where  it  does  not  belong. 

being  interested  in  the  manufacture  of  hydrants  or 
.  1  Eeel  free  to  make  these  remarks. 

S.  L.  Berry. 

Bialto  Building,  San  Francisco,  Calif., 
line  1,  Till  I. 


.  1339  of  last  week's  Issue  the  article  on  the  large 
8s  lor  the  Eighth  Coast  Artillery  at  New  York  City 
tlv  stated  that  the  >oof  is  520  ft.  Ions  and  that  the 
Of  arches  is  40.  There  are  28  arches  and  the  distance 
o   center   of   end    trusses   is   5!)"    ft. 


leiresftiiirfigl  Feaftuas'es  bus  ftlhe  Hew 
fenoKiiS 

standard  specifications  of  the  Bureau  of  En 

Bering,    Department    of    Public    Works,    Pittsburgh, 

III.,  contain  a  number  of  new  and  interesting  features, 

Blf  of  the  more  important  of  which  are  here  noted. 

SP1IALT    P.\ V KM K NTS       II     \mi      round    by    lulling   anil 

Ii  ks  ml    from  existing  asphalt    pavements  that 

■  present    wearing    coats    showed    :i    high    absorption. 

it  the  new  specifications  more  fine  aggregate  is  re- 

■d  ■  portlnnd  cemeni  or  stone  dust  passing  a  No.  200 

It,  io  lo    l.v;  :  Band  passinp  n    NTo.  so  and   retained 

\,,.  200  sieve,  18  to  ■'■'<''■  ;  sand  passing  a  No.   10 


and  retained  on  a  No.  SO  sieve,  20  to  50%;  sand  passing 
a  No.  10  and  retained  on  a  No.  40  sieve,  8  to  25%,  and 
sand  passing  a  No.  4  sieve  up  to  5%,  are  now  specified  for 
the  li/2-'n-  wearing  coat.  This  will  require  the  impor- 
tation of  some  fine  lake  sand.  The  amount  of  bitumen 
required  in  the  wearing  coat  is  10  to  13.5%. 

Concrete  Pavements — One-course  concrete  pave- 
ments with  a  1-in.  sheeting  course  of  sand  will  be  tried 
in  alleys.  The  concrete  is  mixed  in  the  proportions  of  one 
part  cement,  two  parts  sand  and  three  parts  of  broken 
stone  or  gravel,  and  the  surface  is  struck  off  with  a  tem- 
plate having  metal  edges,  and  is  finished  with  a  wooden 
float.  Expansion  joints  Vi  to  %  in.  filled  with  a  bitum- 
inous material  are  required  along  each  curb  and  trans- 
verse expansion  joints  every  30  ft.  longitudinally,  unless 
otherwise  specified.  The  transverse  joints  are  protected 
with  soft  metal  plates  not  less  than  2!/2  in.  deep  and  be- 
tween Ys  and  14  in.  in  thickness.  The  thickness  of  the 
pavement  is  to  vary  with  the  location;  reinforcement  is 
to  be  used  when  required.  All  concrete  pavements  are 
laid  under  a  one-year  guaranty. 

Wood-Block  Pavements — The  specifications  for  creo- 
soted  wood  block  provide  for  a  treatment  of  10  lb.  of  oil 
per  en. ft.,  and  a  light  oil  is  preferred;  the  preservative 
must  be  completely  liquid  at  38°  C,  and  of  a  specific 
gravity  at  that  temperature  of  not  less  than  1.03  nor  more 
than  1.08.  As  tight  joints  as  possible  are  required.  Ex- 
pansion joints  filled  with  bituminous  material  %  to  1  in. 
wide  are  required  along  each  curb. 

Brick  Pavements — Brick  pavements  may  be  con- 
structed of  wire-cut-lug  bricks,  which  have  hitherto  been 
prohibited;  only  brick  with  raised  lugs  on  one  side  not 
to  exceed  Vi  in.  in  height  can  be  used,  and  the  side  of  the 
brick  opposite  the  lugs  and  the  two  ends  must  be  provided 
with  a  suitable  groove  placed  in  the  center.  Either  bi- 
tuminous filler  or  portland  cement  grout  may  be  used  for 
the  joints;  up  to  this  time  no  cement-grouted  brick  or 
granite-block  pavements  existed  in  Pittsburgh. 

Grakite  Blocks — The  specifications  for  granite-block 
pavements  reduce  the  depth  of  blocks  from  7  in.  to  be- 
tween 5  and  5~y2  in.,  and  provide  for  not  more  than  Vir 
01.  joints.  The  joint  tiller  may  be  either  bituminous  ma- 
terial or  portland-cement  grout,  as  provided  for  brick 
pavements. 

Concrete  Sidewalks  -Concrete  sidewalks  are  re- 
quired to  be  laid  in  one  course,  of  a  1  :  V.' :  I  broken  stone 
or  gravel  mix.  5  in.  in  thickness,  laid  on  a  5-in.  founda- 
tion of  broken   stone  or  gravel.      Surfacing  is   to  be  done 

by  floating  so  as  to  leave  a  moderately  rough  surface; 
troweling  is  expressly  prohibited.  The  application  of 
mat  cemeni  to  hasten  hardening  is  prohibited.  Expan- 
sion joints  %  in.  wide  are  required  every  50  ft.,  and  ex- 
tend the  full  width  and  depth  of  the  slab.  These  joint- 
are  tilled  with  bituminous  joint  tiller  or  approved  strip 
filler.  AH  concrete  sidewalks  thus  laid  are  under  a  one- 
year  guaranty. 


\   5880-Ft.    Building   of   Corkscrew   Shnpo-  The   New     \ 
"Evening   Post"  prints   the   following    dispatch   dated    M 
ii.. in   i ,os  Angeles,  Calif 

Charged  with  defrauding  working  people  by  selling  stock 
in    .-in    alleged    fictitious     amu  ement      bulldlni      outsit}' 

rounds  iU"  Hi.     Pai  Exposition   at   San    Francisco 

<•    ii.   Knight   todaj    is  in  I  he  count  \    lall  In  d<  i  lull   "i   I 

:,%\:iit      lii.il     ill     Hi.'     SuperlOl      I'. .nil 

Two  stockholder!  testified  thai  Knight  had  shown  them 
pictures  i.r  tin  projected  building,  which  was  to  i"-  a  mile 
In  height  and  buill   In  the  shape  .>r  a  corkscrew. 


1  L36 


ENGINEERING     NEWS 


Vol.  71,  No.  li 


lb  ana  aft  a  ona 


BsradlM© 


A  312-ft.  combination  timber  and  steel  highway  bridge 
of  the  Pratt  truss  type,  which  spanned  the  Yamhill  River 
at  the  village  of  Dayton,  Ore.,  collapsed  on  May  25,  1914, 
about  4  a.m.  No  one  was  on  the  bridge  at  the  time  of  the 
fall  and  no  injuries  resulted.  It  is  believed  that  an  auto- 
mobile crossed  the  bridge  at  rather  high  speed  an  hour  or 
so  before  the  accident.  The  bridge  was  nearly  25  years 
old,  but  many  of  its  timber  members  had  been  renewed ; 
outside  of  this  it  does  not  appear  to  have  had  much  main- 
tenance supervision. 


posts,  floor  members,  and  top-chord  bracing,  were  all* 
Oregon  fir,  the  sizes  ranging  from  14x14  (top  chord  a| 
end  posts)  to  6x8  (portal  bracing  and  top-chord  dii 
onals).  The  bottom  chord  consisted  of  eye-bars,  in  sikj 
up  to  5x1  in.,  connected  by  4-in.  pins  at  the  panel-poia 
The  main  diagonals  were  nonadjustable  bars,  and  j» 
counters  (used  in  all  panels)  were  bars  with  turnback] I 
The  bottom-chord  diagonals  also  were  turnbuckle  re, 
as  were  also  the  transverse  ties  of  the  portals. 

The  span  of  312  ft.  c.  to  c.  of  pier  was  divided  ii 
16  panels  of  19y2  ft. 

Each  end  of  the  bridge  rested  on  a  two-post  J> 
formed  by  two  44-in.  steel  cylinders  filled  with  eoncn, 


(Uppei  > 


Pigs.  1-3.     Yamhill  Rived  Bbidge  Before  \m>  Aftes 

r)   A    view   taken   I I       i    o     looking    upstream.      (Lower  left)    I I  >>>■■    toward   north   end,   the  day   nfter  tli 

26,   i  '•  i  I      (Lowei   right)    Another  aspect  of  the    wreckage,    ph rraphfd    the   same   day    as    Fig.   :' 

II 


Factors  in  the  failure  were:  (1)  decayed  timber;  ('■') 

a  cyl  Foundation   of   doubtful   character  when 

new   (each  of  the  lour  cylinders  supporting  the  bridge 

■  i  i  pile)  and  weakened  b)   dei  ay 

of  the  piles;  and  (3)  probably  also  change    in  the  bridge 

ill  to   •  ttling  of  the    uppoi  I    or  to  deformation  of 

the  i j  of    I'  the 

The  moat  probable  gui  to  the  cause  of 

the  I,  thai  the  cj lindcT  pier    upporting  thi   north 

fell  over,  which  ■     i  umpled  the 

linally,  as  well  as  dropped  it. 

.i  view  of  thi  •  ■>  or  three  years 

i  ie  of  the  structure  Fully  enough    o 

that  ■  in  be  thoroughly  undei  tood  with 

the  aid  of  the  follov  ation,     The  top  chord. 


the   cylinders    resting   mi    the   nalural    earth    nln 
below   ground    level.      ['ndor   eai  b    cylinder   a 
bad  been  clnwn.     This  proje<  led  up  a  short  distance  i  ' 
the  eon.  rete  filling  of  the  cylinder. 

The   Vamliill    l>'i\er  at    the   point    of  crossing  i 

gi  h    tream  al I    150  ft.  wide  and  at  normal  stage  ab I 

16  ft.  deep.  It  is  navigated  by  small  steamboats  (I' 
bridge  i:  some  i11  ft.  above  water  level).  The  river  baij» 
consist  of  smne  '.'ii  ft.  of  sandy  loam  mi  hardpan,  the  l|- 
ter  showing  al  the  water'-  edge.  The  location  of  P 
bi  ile  [g  at  the  end  of  the  main  street  of  Dayton,  a  villlj' 
of  about  700,  on  the  smith  bank  of  the  river.  TIlC  ni- 
hil mn  is  north  of  the  river,  and  thus  the  bw  ' 
carried  all  traffic  between  village  and  station.  In  ml- 
Hon.  it   in  on   Hie  main   road   from   Cortland  to  towns' 
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■rest  side  of  the  Upper  Willamette  Valley,  and  car- 
I  a  heavy  automobile  traffic. 

in  bridge  was  built  for  the  county  in  the  spring  of 
0,  by  contract.     Its  cost  is  said  to  have  been  $15,000. 


The  south  pier,  not  disturbed.      Fi^r.  5.     A  cylinder  of 
north   pier,   with   bridge    timbers   lying   on   top.) 

[\iiKi:  Piers  of  the  Yamhill  River  Bridge 


original  contract,  specifications  ami  plans  are  not 
ecord,  and  no  information  was  obtainable  as  to  ni- 
trons nude  during  the  life  of  the  structure.  It  is 
_'il.  however,  that  in  1904  all  the  timber  members  of 
were  renewed,  under  contract,  and  again  in 
i  the  floor-beams  were  renewed.  The  citizens  of  Day- 
have  considered  the  bridge  unsafe  for  some  time,  al- 
igb  it  bad  not  been  condemned.  Persons  who  bad 
sion  to  cross  the  bridge  frequently  report  that  it 
,ed  violently  even  when  a  single  person  walked  a< 

the  tension  rods  were  slack:  thai  one  of  the  upper 
ts  at  one  time  IV11  to  the  floor;  and  thai   the  cambe 

out  <>f  the  bridge.  The  latter,  however,  is  disputed 
lie  count  v  ant  horit  ie-. 


The  Fall  of  the  Bridge 

Some  fishermen  camped  near  the  bridge  on  the  night 
of  the  failure  report  hearing  an  automobile  cross  the 
structure  rapidly.  Then,  they  say.  the  bridge  began  to 
creak,  the  noise  continuing  for  nearly  an  hour  until  the 
collapse  at  4  a.m.  No  one  saw  the  bridge  fall.  The  wreck 
was  complete  (sec  Figs.  2  and  3). 

The  supporting  pier  ai  the  south  end  of  the  bridge  is 
intact,  but  the  north  pier  fell.  Some  of  the  timbers  of 
the  bridge  are  lying  on  the  cylinders  of  the  pier  in  its 
fallen  position,  which  seems  to  indicate  that  the  pier  fell 
first.  The  bridge  itself  dropped  nearly  vertically,  moving 
possibly  5  ft.  upstream. 

While  the  steel  members  of  the  bridge  had  not  been 
painted,  to  all  appearances,  since  first  erected,  they  were 
in  fairly  good  condition,  except  that  one  of  the  eye-bars 
was  found  broken.     As  part  of  this  break  was  old  and  as 

the  other  bar  of  the  pair  was  not  broken,  it  would  in 

that  the  defective  condition  of  this  one  bar  was  not  re- 
sponsible for  the  wreck.  The  timbers,  however,  exhibit 
serious  decay  in  many  places.  The  ends  of  some  of  the 
12x12  posts  were  ill  bad  condition,  and  the  lower  end 
of  one  of  the  11x14  end  posts  which  rested  in  the  east- 
ing on  the  north  downstream  cylinder  was  so  badly  de 
cayed  that  not  more  than  6  or  8  in.  of  solid  wood  re 
mained  (see  Fig.     8  ). 

The  top  chord,  though  roofed  with  tin.  did  not  escape 
decay,  as  evidenced  by  Fig.  9. 

The  12-in.  piles  under  the  cylinders  were  rotted  about 
half  way  through.  Figs,  li  and  7  bring  this  out,  though 
not  clearly. 

It  is  probable  that  the  bridge  will  be  replaced  by  a  200- 
ft.  steel  span,  this  length  being  sufficient  for  all  water- 
way requirements  for  the  present.  The  bridge  traffic  is 
being  taken  care  of  by  a   ferryboat. 

W.  W.  Amburn,  Civil  Engineer,  McMinnville,  Ore., 
who  gathered  the  above  data,  adds  some  pertinent  com- 
ment : 

To  an  engineer  looking'  over  the  ground  now  it  is  hard  to 
understand  why  a  312-ft.  span  was  used  when  a  200-ft.  span 
would  have  been  ample.  Neither  can  he  understand  why  a 
better  foundation  was  not  secured  with  hardpan  showing  at 
the  water's  edgi  No  doubt  the  county  saved  an  engineer's 
fee   by  letting  the  contractor  do   his     ■  ring  and   In- 

specting.    Some  of  the  less. 'as  we  In  Oregon  could  learn  with 


■  lit   li 


fa  ill 


Wi    i  plli    o rl  h  pl<  i 

I.       IV 


Fip.  7.    F."M  of  end  post  nt  north   end   of  bridge,   with   5-ln.   knife-blade   stuck    one   the 
pile  of  north   pier.      Fiir.   9,     Find   of    li\ll   in     top   chord,   with   tin   roof.) 

Decayed  Timbers  of  Yamhill  River  Bridge 
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i!)  That  planning  and  supervision  of  the  construction  of 
highway  bridges  should  be  in  the  hands  of  a  competent  engi- 
ii.  er. 

(2)  That  inspection  and  care  of  highway  bridges  should 
be   in   the  hands  of  an   engineer. 

(3)  That  records  of  contracts,  plans  and  specifications 
should   be  preserved   by  the   public   authorities. 

It  would  seem  that  all  these  objects  could  be  best  secured 
by  the  appointment  of  a  county  engineer  in  place  of  leaving 
the  duties  of  such  an  official  in  the  hands  of  the  County 
Court  and  County  Commissioners  who  make  no  claim  of  fit- 
ness for  the   work. 


A   JLfmirg|e    EDUe^mftedl   Wales'  Ta: 
.mt  §&=>  TlhoffimsiSi)  ©E&tL 

An  elevated  water  lank  with  a  capacity  of  500,000  Imp. 
10,000  r.  s.  gal.  was  recently  completed  at  St. 
Thomas,  Out.  Three  interesting  construction  views  and 
a  view  showing  the  completed  tank  are  reproduced  here 
v.  uli.  The  tank  is  46  ft.  in  diameter  and  3"5  ft.  3%  in. 
high,  and  the  distance  to  its  top  is  131  ft.  2%  in.  The 
tank  gives  a  range  of  pressure  of  from  35  to  56  lb. 
throughout  the  city. 

The  twelve  posts  making  up  the  tower  are  of  a  built- 
up  section,  consisting  of  two  15-in.  channels  weighing 
50  Hi.  per  ft.,  with  one  cover-plate  which  varies  in  thick- 
ness from  J;';  at  the  bottom  to  &  in.  at  the  top.  The 
columns  are  laced  on  the  other  side  which  makes  a  sec- 
tion which  may  be  readily  painted  at  any  time. 

The  horizontal  members  of  the  tower  are  made  of  two 
6-in.  channels  weighing  8  lb.  per  ft.    The  rod  bracing  be- 


tween columns  varies  from  1%-in.  rods  at   the  top  to 

in.  rods  in  the  bottom  panel.  A  heavy  system  of  ] 
I  racing  is  provided  at  each  strut  level  to  keep  the  vei 
cal  towci1  rigid  under  wind  pressure.  Clamps  ] >la< 
about  the  -wooden  frost  casing  of  the  inlet  and  am 
pipes  take  the  stresses  from  these  rods  and  in  no  way  < 
tort  the  frost  case. 

The  tank  itself  is  made  of  H-in.   plate  in   the   ■ 
part  of  the  cylinder  and   diminished  to   tj-in.   plate 
the  top.     The  bottom  of  the  tank   is  made  with   don 
lap-riveted   joints,  the  metal   being  %   in.  thick   at 
connection  to  the  cylinder  and   T7ff  in.  thick  at  the 
Ireme  bottom.    At  the  connect  ion  of  the  posts  to  the  i 
a  heavy  structural  steel  balcony  or  walkway  is  provi 
which  is  '^i/o  ft.  wide,  of  ^4-in.  plate  and  has  Gxi1/ 
and  4.\3xf",rin.  angle  stiffeners. 

The  bottom  of  this  tank  is  made  to  a  special  curvati 
which  is  used  exclusively  by  the  firm  manufacturing  t 
structure.  The  bottom,  in  section,  is  a  three-cente 
curve  which  connects  to  the  vertical  cylinder  on  a  tang 
to  this  curve.  In  this  design  there  is  no  other  str 
transmitted  to  the  cylinder  than  in  the  commonly  u 
hemispherical  design.  The  advantage  of  this  bottom 
that  it  is  more  shallow  than  a  full  hemisphere,  its  to 
depth  being  18  ft.  2  in.,  while  the  hemisphere  would 
nearly  5  ft.  deeper.  This  particular  curve  is  selfl 
because  it  gives  the  greatest  capacity  for  the  amount 
steel  used  and  reduces  the  stresses  in  the  bottom  to  a  I 
iinum.     Furthermore,  it  gives  sufficient  slope  to  the  I 


<  no-.  \  I,       .,i    Elevated  Water  Tank,  St.  Thomas,  Ont. 
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>m  so  no  sediment  will  remain  in  the  tntik.  This  type 
I  lottom  is  used  very  extensively  in  railroad  work,  for 
hich  it  has  been  adopted  as  standard  by  several  of  the 
llgest  companies. 


ho    \.      \  fiO0,nn0-C  \i..  r.  S.  Wati  ii  Tank,  St. 
Thom  is,  Ont, 

•liiiij.-l.-.    of  I. .ml.    Ili   ii      heiirht,   37  ft.  3  Vi   in       Helgl      i       top 
..i    tank,    i"i    it.   2%    In.) 

Tin'    roof    "I'    the    lank     i<    made    of     'sin.    s-t c.d     plates, 

Bed  and  calked  water-tight.  The  roof  is  supported  on 
Keel  rnfters  which  rivet  rigidly  to  the  lank  shell.    The 

»f  projects  beyond   the  lank    far  enough   to  carry  all 

in   water  well    beyond    the  hah  ony. 

Kai  Ii  of  the  columns  npporting  this  tank  ig  anchored 
I r  I  wo  I '  i  in.  hui  i  •  to  a  masaive  block  of  con  ■ 

<te.    The  footing  are  B  Ft.    qiiare  al  the  top  and  e 

I  <\.,\\  n  I  ft.  9  in.,  where  they  are  I  I  '  •_•  ft.  B  id  ' 
I  ::i :.  ft,  long.     Eai  h  fonndai  ion  ig  surmounted  by  a 

bed  block  of  rich  concrete,  I  ft  Bquare,  which  give  i 
peiiniin  c  I.,  the  1 1 i i •  r - . 


The  inlet  and  outlet  pipe  is  of  standard  weight  14-in. 
east-iron  pipe,  protected  from  freezing  by  a  wooden  frost 
jacket  having  four  thicknesses  of  lumber  and  building 
felt.  The  tank  is  kept  full  at  all  times  by  the  use  of  a 
Golden-Anderson  controlling  altitude  valve  on  the  14-in. 
inlet  line.  This  valve  may  be  opened  at  any  time  from 
the  pumping  station  by  means  of  an  electrical  attachment 
provided  by  the  manufacturers  for  use  with  this  type  of 
valve. 

Ready  access  to  all  parts  of  the  structure  is  provided 
by  means  of  a  substantial  separate  steel  ladder.  From 
the  balcony,  a  second  ladder  reaches -to  the  top  of  the  cyl- 
inder. It  is  on  a  trolley  which  permits  it  to  revolve 
around  the  entire  tank.  A  third  ladder  is  fastened  to  the 
heavy  cast-iron  finiaJ  at  the  apex  of  the  roof,  and  re- 
volves completely  around  the  roof.  This  complete  sys- 
tem of  ladders  makes  repainting  a  very  simple  matter, 
and  permits  of  thorough  inspection  of  the  tank  and  tower 
at  any  time. 

The  requirements  of  the  water  system  of  the  city  of 
St.  Thomas  were  determined  by  the  Board  and  incorpor- 
ated by  M.  Ferguson,  City  Engineer,  in  a  specification. 
This  specification  was  given  to  recognized  competent 
manufacturers  of  elevated-steel  tanks  and  bids  were  con- 
sidered on  the  manufacturers'  plans  in  accordance  with 
the  city's  specifications.  Handling  the  business  in  this 
manner  gave  the  city  a  practical  design  and  one  which 
could  be  built  at  the  lowest  price  consistent  with  perfect 
workmanship.  The  complete  water  tower,  exclusive  of 
foundation-,  was  built  for  about  $27,000. 

The  design  was  submitted  by  the  Pittsburgh-Des 
Moines  Steel  Co.,  of  Pittsburgh,  Penn.,  who  manufac- 
tured and  erected  the  structure  with  its  company 
forces.  All  designs  and  detail  drawings  were  approved 
by  Mr.  Ferguson  before  work  was  begun.  We  are  in- 
debted to  the  company  just  named  for  the  foregoing  de- 
scription of  the  tank  and  for  the  accompanying  views. 


Winner  of  the  Chilean   Railway-Shop  Competition— On   May 

I,  mil,  the  Chilean  Government  announced  that  the  Niles-Ba- 
ment-Pond  Co.,  of  New  York  City,  had  wen  tie-  first  prize  of 
$20,000.  offered  Feb.  23,  1913,  for  plans  and  specifications  "l" 
.i  central  model  workshop  and  four  repair  shops  tor  the 
railways  of  Chili.  There  were  eighl  competitors  in  all:  Two 
Chilean,  one   Portuguese,    threi     i   erman,   and    two   Americans. 

A  second  prize  of  $10,000  was  awarded   to  01 f  the  Chilean 

Arms.     The  other  American   competl  or  was  George   E.   Nolan, 
San  Francisco,  Calif. 

The    fundamental    requiremi  i     workshop 

were  as   follows: 

\   capai  Ity  for  rep  lers  per 

Capacity   for  the  slmull  the  continuous   re- 

ps I 1-  of  ■>"   pa  seengei  ind    100   freight   cars      Th< 

em    number    of    locomotives    In    operation    is    600;    n ' 

I        enger   co       ■  i  6000,    i  he:  ■ 

bi     increased  i  ;  Co      lies  and   cars 

I notlves,    .v.         Provisions    must     be    made    foi     prod 

necessarj    parts    such    as    cylinders,    boilers,    mechanisms,    etc. 

The    Nilei    B   ment    Pond   Co    assigned    !«■•  of   their   men    to 

t  he   work    ol    collectlni  ohs,    deserlp- 

or      drawings  and   prices.     The   final  specifications   filled   six 

1     re    polnm        ! id     i '    tthei       Thi     tl 

for    i  his    woi  k   wai 

i i'li  ana  description  i 
piece    of   apparatus.      The    photograph    is    placed    on    the    left 

the  descrtptl n  tl  ol  her. 

Where  possible  a   choice  of  methods  as  regards  roofing,   floor- 
Ini     et<  .    w  is  offeri  111    tl      text,  Including  dimensions  and 

tides   on   drawings,    were   In   Spanish  furnished 

i    t  hree   mllll lollars. 
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Alipesidl^  aim  Fl^.c© 


The  new  plant  of  the  Galveston  Cotton  Compress  & 
Warehouse  Co.,  at  Galveston,  Tex.,  covers  an  area  of 
425x1070  ft.,  approximately  375,000  sq.ft.  of  floor  area, 
including  the  fire  lanes  between  the  numerous  buildings. 
The  various  buildings  making  up  the  plant  are  one-story 
structures  of  very  simple  design,  consisting  only  of  flat 
or  sawtoothed  roofs  resting  on  beams  which  span  col- 
umns symmetrically  placed  on  prismatic  footings.  The 
buildings  are  all  of  unit  reinforced-conerete  construction 
designed  and  built  by  the  Unit  Construction  Co.,  of  St. 


I  i. 


,      i      ,      Plai  i       Pio    '    Movi   o   v    Pnw i   Pi  v.  rd  i -ini 

■ |V  ikdi    i      Bi  ii/i   in    nil    Inn  Con   nti  i  "on   Mi  i-hod 

nod  to       I  i       o II    hi   i  '"'  i     °'    I 
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is.  In  this  system  of  construction,  the  prismatic  foot- 
aiv  cast  in  place  with  proper  recesses  for  the  inser- 
of   precast   reinforced-concrete   columns,   which,   in 

i,  arc  provided  with  grooves  for  the  placing  of  the 

ust  curtain-wall  slabs,  roof  slabs  and  roof  girders, 
the  construction  of  the  building,  a  very  interesting 
1  was  the  reinforcement  of  the  first  placed   footings, 
i  were  found  to  be  not  strong  enough  to  carry  the 
for  which  they  were  designed. 

he  buildings  are  all  founded  on  that  part  of  the  is- 
at  Galveston  which  has  been  filled  in  to  a  depth  of 

i  5  to  10  ft.  of  fine  sand  pumped  from  the  ocean. 

his  sort  of  material,  local  experience  shows  the  proper 

{"Finished  Qrade 


Rich . 
Cone 


9"Pile:- 


Sand' 


'fjsgssm  Originol 

.'.'• '.->'■'  Excavation 
J  "  i  r  Grade 
■  ■  '  ■■-.  •    Z  » 

-  V  3 
9"Pile    [Final 

Excavation 
6rade 


Apexes  of  piles  on  triangle  in  plan         e-°  "«* 
Fig.    I.   Method  of    Undebpinning   Footing 

it  pressure  to  be  about  1500  lb.  per  sq.ft.,  and  the  foot- 
I  are  designed  for  this  unit  pressure.  After  the  cou- 
rt was  let,  and  the  contractor  had  inspected  the  site, 
ul.i  was  felt  as  to  whether  the  soil  would  bear  even  so 
all  a  uiui  leading,  and  a  test  was  made  on  an  18xl8-in. 
K  In  tins  test,  the  footings  settled  '  t  in.  the  first 
I  but,  although  it  rained  continuously  for  several  days 
fcaiter,  no  farther  settlement  was  noted.  Taking  this 
I  conclusive  test,  the  contractor  proceeded  to  the  con- 


After  sonic  study,  the  procedure  outlined  below  was  taken 
to  reinforce  these  fittings. 

The  column  and  wall  units,  which  had  been  creeled, 
were  taken  down  and  stored  in  piles.  The  prismatic  foot- 
ings, Fig.  4,  were  then  lifted  from  their  place  by  a  loco- 
motive crane.  Fig.  2,  and  5  in.  additional  was  excavated 
below  grade,  grade  being  the  bottom  of  the  original  foot- 
ing. Under  the  place  to  he  occupied  by  the  footing,  three 
9-in.  wooden  piles  were  then  driven  to  refusal  and  sawed 
elf  about  3  in.  above  the  newly  excavated  grade  and  about 
2  in.  below  the  old  grade,  those  three  piles  forming  the 
apexes  of  a  triangle  with  sides  about  2  ft.  G  in.  The  next 
step  was  to  fill  in  and  pack  solidly  about  the  heads  of  the 
piles  enough  fine  sand  to  bring  the  surface  level  with  their 
tops.  On  this  bed  2  in.  of  rich  concrete  was  placed, 
bringing  the  surface  up  to  the  old  excavated  level. 

The  displaced  footing  was  then  picked  up  with  the 
crane  and  set  on  the  bed  of  new  concrete.  After  being 
leveled  to  grade,  this  formed  the  final  bedding  on  which 
were  subsequently  placed  the  precast  columns. 


A,  lR.svfiIl.was>'  Bipfidlgie  Spaua  F^sslhedl 


A  tow-barge  pushed  a  150-ft.  span  of  the  Wheeling  & 
Lake  Erie  Ey.  bridge  over  the  Maumee  River,  off  its  pier 
at  Toledo,  Ohio,  on  June  14,  1914.  The  photographs 
herewith  picture  the  effects  of  the  collision.  The  barge 
pushed  one  end  of  the  span  ofi  its  bearings  and  across  the 
length  of  the  pier,  so  that  both  trusses  cleared  the  pier 
and  the  span  dropped  into  the  river  at  that  end.  Span 
and  pier  were  damaged  slightly.  The  barge  had  a  section 
of  its  how  crushed  in.  The  city's  fire-alarm  and  police 
wires  crossing  the  bridge  were  broken  by  the  a<  cident. 


Wheeling  &  Lake  Eme  Ry.  Bhidgi    lt  Toledo  ;  Span   Pushed  Off  I 'hi:  bi   Colliding  Barge 

■tti  n  i  f  the  footings  as  designed,  and  s time  later  wrecked  span  is  jus!  west  of  the  drawspan  o 

crecti i  these  footings  of  the  present  bridge.     A  steamer  towing  a                            entering  the 

civi lumn  .  river,  light  from  Cleveland  to  take  on  coal.    Thej  passed 

iUvv  a   poiiion  of  the  work  had  been   placed,  it   was  through  e  railway  bridge  belcfl   thi    one  without  trouble, 

nd  thai  i he  footings  already  in  were  not  only  settling,  but    at    the    Wheeling    &     Lake    Erie   bridge,    while    the 

t  were  -inline  sirtewise  as  well.     Ai  this  time  about  steamer  was  just   passing  through  the  west   opening  of 

0  separate  footings  had  been  placed  containing  700  cu.  the  draw,  n  gusf   from  the  cast  slewed  the  barge  over  to 

.  of  concrete  and   covering   .in   area   of    140x1100   ft.  the  west,      Although   the   -tenner  promptly   cast   off  the 
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tow-line,  the  barge  struck  the  end  of  the  span  just  west  of 
tin.'  draw,  wrecking  the  span  as  noted. 

The  same  bridge  has  heen  struck  by  vessels  on  two  pre- 
vious occasions,  equally  serious  damage  resulting.  It  is 
believed  locally  that  the  service  of  tugboats  for  tows  of 
this  kind  should  be  made  obligatory. 

The  Great  Lakes  Dredge  &  Dock  Co.  is  replacing  the 
span. 

Awa^<dl§9  IRIcIhinmoinidlp  C^MiL 

A  city-planning  competition  in  which  a  number  of  en- 
gineers were  among  the  146  contestants  and  in  which  two 
of  the  five  second-prize  men  were  engineers,  has  recently 
heen  reported  on.  The  competition  was  for  the  subdi- 
vision, largely  for  industrial  purposes,  of  350  acres  of 
land  at  the  end  of  the  new  river  harbor  of  Richmond, 
Calif.  The  prizes  ($5000  for  the  first  and  $1000  each 
for  the  five  next  in  merit)  were  offered  by  H.  C.  Cutting, 
Monadnock  Building,  San  Francisco,  Calif.,  the  owner  of 
the  land  to  be  subdivided. 

The  first  prize  was  awarded  to  Arthur  C.  Comey,  Land- 
scape Architect,  Cambridge,  Mass.  We  reproduce  Mr. 
Comey's  design  and  also  one  of  the  most  interesting  of 
the  second-prize  designs,  which  was  by  Taggart  Aston. 
Civil  Engineer,  San  Francisco.  The  other  four  second 
prizes  were: 

Philip  YV.  Foster.  Landscape  Architect.  Cambridge.  Mass. 
Berthold  YVuth.  Assistant  County  Surveyor.  Oakland,  Calit. 
L.  A.  de  Milt,  Jr..  Landscape  Architect,  Indianapolis,  Ind. 
W.  S.  Farley,  Civic  Engineer,  Stege,  Calif. 

Because  of  the  numbeT  of  engineers  included  we  also 
L-i\e  the  1  i - 1:  of  those  who  received  honorable  mention: 

.1     II     Weatherford,    Civil    Engineer,   Memphis,   Trim. 
Wooll.it   ,<c    Woollett,   Architects  and  Engineers,   San  Fran- 
Calif.  .      „ 
A.   11.    Payne,   Civic    Engineer,   Memphis,   Tenn. 
H.  .1.  Bernier,  I  lakland,  Calif. 
J.  F.  Beaman,  San   Rafael,  Calif. 
Walker  &  Vawter,   Architects.   Los   Angeles,   Calil. 
F.   C.    lines.   Civil    Engineer,   Sheridan,   Calif, 
i:    ii     i),, i,.  ii.    Architect,    Portland,  i  »re. 

The  jury,  Which  sat  three  days  on  the  designs,  was  as 
follows . 

Charles    I'.    Heywood,    Mayor    of    Berkeley,    chosen    by    the 

C    p    Michaels,   President   San    Francisco  i  hamber  ol   Com- 

"      ""    ""'"  '  ■  .  .  „        ,-,  t 

C    E.  Grunsky,   former  City   Engineer  ••(  San   Francisco,  ol 

.  ,   .  ,,     \s:  ocial  Ion    oi    Members   "i    the   American 

ol    Civil    Englni  ers. 

i.,,,, i      c.    Mullgardt,    President    San    Francisco    Socle!        ■• 

C.  H.  Chi  '!■'.'.  Cltj    Planm  r  an  I  Advisor  to  the  Competition. 

We  are  informed  bj   Mr.  <  'henej   i ti.it  : 

li    ■.■        i, I'n    He  conte   tanl      I  Idi  i    and   sol    i 

thi     prol  docl  i") g    facllltli    .   a    I '•     trlct 

■ 
Thi  i  falrl      fea   Ible   plan   tor   a 

i    pe,    wiih   ampli    diagonal   streets  i n I 

loi  -  ' I    dl   trlcl       Ind hi] i    I    bu   lm  9  I,    tor 

1 1,.    bi    i  ■  .ii  i  Ing  of  1 1"-  pi  opi  1 1  •■      The  di  i  Ig  ns  i  ubmltti  6  wei  e 

■"  r   of  i  he   i i 

ich  pleas    i    '■■•  ii  ii   He   i  ■  '  "Us   obtain,  d, 

h,  •.  iew  of  the  lil  i  lil I  thai  there  will  1"'  mnnj     m 

competil  ion    in  I  he  future  and  be I  i  ontaini    idea 

,,n  city  plan  ma     bi   of  a    istance  to  oui   read 

i    ■  The    Verdicl   of  the 

lapted  1 In 

■ ■   ' ' 

exti  ndod    Into   i  ho 
i.  .I   will   bi 
of  hill 

hi     from    roll    i"    bo  1 1     ind    11 

i  . i   con- 
ii  ' 


has  in  this  design  been  given  due  consideration.  We  f.i 
that  the  plan  could  he  improved  by  the  adoption  of  simply 
harbor  lines.  There  should  be  no  solid  fill  projecting  out  int 
the  harbor  in  order  that  the  length  of  water  front  to  be  bulM 
headed  may   be   kept  at  a   minimum. 

The  harbor  outline  is  such  that  all  parts  thereof  can  lj 
made  accessible  by  rail,  and  berth  space  for  vessels  can  I 
provided  adequate  to  meet  the  requirements  of  both  I 
large  ocean-going  and    the   smaller   bay  and  river   craft. 

Thj  areas  back  from  the  water  front  will  naturally  lj 
used  for  large  and  small  manufacturing  establishments  who: 
proximity  to  a  water  front  is  an  advantage.  This  use  ha 
been  foreseen  in  this  plan  as  in  most  of  the  designs  submlttil 
and  suitable  provision  has  been  made,  not  alone  for  factoi 
sites,  and  access  to  them  by  rail,  but  also  for  adequate  street 
Where  the  plan  shows  a  subdivision  into  units  that  are  sma 
these  can  readily  be  modified  to   suit  requirements. 

The  development  of  a  business  district  along  the  northe 
edge  of  the  tract,  along  and  near  Cutting  Boulevard, 
recognized  in  this  as  in  many  of  the  other  designs  and  is 
strong  point  in  its  favor. 

An  extension  of  the  open  waterway  of  the  harbor  to  the  (. 
treme  northern  limits  of  the  tract  is  objectionable  for  vario 
reasons,  notably  because  an  excessive  harbor  length  may  resii 
in  the  accumulation  of  foul  waters  in  the  upper  end  of  t 
harbor,  and  because  such  extension  would  confine  the  tral 
that  will  ultimately  obtain  between  the  heart  of  Richmo 
and  the  main  harbor  to  too  narrow  a  strip  of  ground  at  I 
easterly  base  of  the  hills.  These  facts  have  been  recognizj 
in    the    design. 

The  crossing  of  Cutting  Boulevard  by  rail,  except  possil 
at  its  extreme  westerly  end,  should  be  avoided.  Access  to  t 
water  front  of  this  property  by  rail  should,  therefore,  1 
preferably  from  the  southwest,  by  belt  line  railroad,  and  pa 
haps  lati.  r  from  the  east,  across  a  water-front  section  of  Ricj 
mond,  which  will,  however,  probably  be  the  last  of  the  wati 
front  areas  to  be  fully  developed.  For  some  time  in  tj 
future  no  other  access  to  the  property  by  rail  may  be  feasibl 
except  from  the  northwest.  Any  arrangement  providing  I 
such  a  location  of  the  tracks  of  the  Southern  Pacific  or  t 
Santa  Fe  should,  if  possible,  be  made  with  the  understandijl 
that  in  the  course  of  time,  when  other  facilities  are  pruvid' 
the  use  of  any  such  tracks  can  be  discontinued. 

The  location  of  the  350  acres  under  consideration  is  su 
that  practically  no  portion  thereof  will  ultimately  be  rosidei 
property.  The  reservation  of  areas  thereon  for  parka  I 
playgrounds  is,  therefore,  regarded  as  of  minor  importan 
There  should  be  reservations  upon  the  hills  at  the  west  [ 
in  the  business  and  residence  areas  to  the  northward  of  Cil 
ting  Ave.;  but  some  open  spots,  spots  that  can  be  adfl 
with  trees  and  that  can  be  made  available  for  recreation  i 
nevertheless  desirable  and  their  inclusion  in  this  and  otl 
iii  |i  ets   i.s  commended. 

The  alignment  of  principal  streets  in  a  direction  fi 
northwest  to  southeast  with  adequate  streets  passing  . 
upper  end  of  the  harbor  toward  the  northeast  i.s  in  conB 
ity   with   the  ultimate  demands  of  traffic  as  now  foreseen 

As  the  entire  tract  of  land  is  low  and  will  require  lilli 
it  is  desirable  that  the  harbor  area  be  kepi  fairly  large, 
is  to  be  assumed  that  most  of  the  material  for  the  till  I 
ii.-  i  ■.liiv.ii'ii  from  the  harbor.  At  the  same  time,  the  wn 
in  ice  must  not  be  too  large,  because  there  would  then 
a  needless  sacrifice  of  area  which  would  otherwise  be  0 
able  for  commercial,  Industrial,  and   business  purposes. 

The   other    five   designs    which    have    been   selected    as    !■ 

next  in  the  order  of  meril   have  been   passed  on   win 

to  i  in    di  ■  ii  0  in  whii  li  they   fulfill  the  general  requirements 
the   problem   as   we  see   it,   and    with   due   regard   also   to 
' poratlon   i t'el    Ideas   which   have  distinct  merit 

There    were    146   Beparate  designs   to   I"'   passed    u] 

of    which    had    to    be    disqualified    because    they    were    re 

;ii  ter    the    final    hour    sel     in    Pa  i  ngi  i  ph     I the    pro 

iii     of  those   lei    Included  i ■■    the  first  six   have  d] 

,iii    a  nd   j  "ii    may   j  i  i    find    thai    someone   no( 

iliii.il    by    us    imil h    In  11 your    personal    Iden    nf 

is. i  .    In  w  lm  ii  He    ice  i   8 Id  be  di  vi  loped. 

I'll   \S.     li.     II  KY  \\  i  ii  ID, 
C     E,    QRUNSKY, 
C    !■'.   M  nil  \i:i.s. 
i.    c,    Mil. I, OARDT, 
C,   II.  CHENEY, 
Jury  Sel.  .  ted   i. o   lie  Con i  II I 

From    the   concluding    parn  rni]>li,    we    infer    thai 

•  ninlii  urn  ■  nf   I  he  compel  ii were  sin  li    lluil    (he  Ofl  I 

"i   i  he  land  ami  donor  of  I  he  prizes  may  cli lm 

ciihiiii    any   of  the  designs  entered    in    the  compel 


June  25,  1914 


E  X  G  I  X  E  E  1?  T  N  ( !     X  E  W  S 


1442 


. yiRSINlA, 


ST 


,Bc„ 


Ua  % 


&OULEVARD 


FIG.  I 

FIRST  PRIZE 


""SQL 

by  ARTHUR  C.COMEY, 
Landscape  Architect 
CAMBRIDGE,  MASS. 


\X  Santa  Fe  Ry 
Ferry  Landing 


<  _     VIRSINA   ■,_._,,  ST.J  L_,L 
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FIG  2 

ONE  OF  THE 

SECOND  PRIZE 

DESIGNS 

TAGGART  ASTON, 

Civil  Engineer 

SAN  FliANCISCO,  CAL. 


Two    of    the    Prize 

'  V  -K.\>       1\       THE 
ClTY-P  L  A  N  NI  NG 

comf1  i  i  dion, 
Richmond,    Calif. 


(Th 


ompetltlon  was 
to  ■      subdh  Idlr 

;:.  res     of     land.  The 

an  l     there     \\  ere  Ave 


ili  a  choice  would  Been)  u<  be  doing  over  again  the 
done  by  the  judges,  and  mighl  seem  discourteous  to 
:i-   ii   certainl)    would   be  discouraging  in  all   tli<' 

■  stants,  except   tl ne  favored  by  final  >■!  oice.     We 

|uill    be    surprised    it    the   owner   of   the   land    does    nut 


confine  In-  selection  to  one  of  the  -i\  designs,  although, 
mished  '"  ;i  lull  lo  lusion,   the  sort  of  reasoning 

thai  would  i  on  fine  the  i  li"ii  e  t"  i  lie  pi  would 

lead  i"  carrying  « » 1 1 1  tin  design.    The  final  de- 

cision  of  the  owner  will  be  awaited  with  interest. 
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A    Fl(D©dl  aim    iBosmMes'    Cff©efe„ 

Wafteir=Woff,lfes 
By  H.  E.  Phelps* 

Due  to  a  flood  in  Boulder  Creek,  Colorado,  on  June  1 
and  •-'.  I'M  I.  considerable  damage  was  done  to  the  water- 
works of  Boulder,  and  to  bridges,  toad-  and  farms  along 


Fig.   1.   Drainage  Area  of  Bouldek  Creek,  Colorado 


the  Creek.     It  was  only  by  a  narrow  margin  that  a  water 
famine  in  the  city  was  averted. 

Boulder  (.'reek,  which  flows   through   the  city,   has  a 
drainage  area  of  179  sq.mi.,  roughly  trapezoidal  in  shape 
i  Fig.  1  i.  with  the  longer  base  of  the  trapezoid  on  the  con- 
tinental  divide,  25  mi.  west  of   the  city.     Its  elevation 
:  ,m   5  LOO  ft.  at  Boulder  to    L3,600   ft.  at  points 
the  continental  divide,  and  it  is  entirely  mountain- 
The   precipitation  varies  from  an  average  of   L7.7 
in.  at   Boulder  to  over  40  in.  along  the  divide.     Boulder 
:  by  the  junction,  aboul    1'.'  mi.  above  the 
,,i   Middle  Boulder  and  North  Boulder  Creeks.  Mid- 
Boulder  i>  the  larger  and  on   it,  about    18  mi.  west 


•City  Engineer,  Boulder,  Colo.;  Assistant   Professor  of  civil 
ol    Colorado 


of  Boulder,  i-  the  Nederland  Beservoir  of  the  Colorado 
Power  Co.  This  is  formed  by  a  straight,  gravity  sec-] 
tion,  concrete  dam,  117  ft.  high,  621  ft.  long  on  top, 
and  has  a  capacity  oj  524,000  on. ft.  The  city  derives  ita I 
water-supply  from  North  Boulder  Creek,  at  the  head- 
waters of  which  it  has  three  storage  reservoirs,  known  as  I 
Albion,  Silver  and  Coose  lakes. 

Albion  Bake  is  at  an  elevation  of  11,000  ft.,  and  i? 
formed  by  a  curved,  gravity-section  concrete  dam,  fin- 
ished to  a  height  of  38  ft.  out  of  a  projected  60  ft. 

Goose  Lake  is  at  an  elevation  of  11,000  ft.,  and  is 
formed  by  a  timber  crib  dam,  30  ft.  high.  Silver  Lake, 
at  an  elevation  of  10,200  ft.,  is  formed  by  an  old  timber 
crib  dam,  14  ft.  high.  The  combined  capacity  of  these 
lakes  is  now  110,766,000  cu.ft.  These  are  all  enlarge- 
ments of  natural  lakes. 

The  water  is  diverted  from  Xorth  Boulder  Creek  at 
the  upper  intake  by  means  of  a  wooden  headgate  and 
short  canal,  into  a  lake  of  a.  rapacity  of  1,210,000  cu.ft 
formed  by  an  earth  dam,  15  ft.  high.  This  lake  is  at  an 
elevation  of  8200  ft.  and  is  abo\e  all  mills  and  other 
sources  of  pollution. 

From  the  upper  intake,  the  water  is  conducted  to 
old  or  lower  intake,  at  an  elevation  of  :>s:,0  ft.,  through 
16,500  ft.  of  18-in.  Converse  joint  steel  pipe.  16.800  ft] 
of  1  -".-in.  pipe,  and  3800  ft.  of  12-in.  pipe.  The  18-inj 
pipe  is  laid  through  the  canon  of  Xorth  Moulder  Creek, 
which  is  extremely  rough  and  rocky,  making  it  necessary 
to  lay  the  pipe  close  to  the  channel  of  the  creek  in  many 
places,  and  to  cross  the  m-k  in  two  places.  This  pipe 
line  discharges  into  the  I  isin  at  the  lower  intake,  where 
water  was  taken  directly  from  the  c  reck  previous  to  1907. 
From  this  point,  twa  independent  pipe  lines  lead  to  the 
city,  one  discharging  into  the  low  level  or  Sunshim  ;i 
trihuting  reservoir,  at  an  elevation  of  .YV.'K  ft.  and  with« 
capacity  of  770,000  cu.ft.,  and  the  other  into  the  hijl 
level  or  Chautauqua  distributing  reservoir,  at  an  elcvatioi 
of  .-)7!i2  ft.,  and  with  a  eapa.  ity  of  |!>.-..ui)0  cu.ft.  Tin 
leervoir  serves   the   business   section  and  the  lowet 
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i  side  of  the  creek,  giving  pressures  from  6o  to  130 
1  the  higher  reservoir  serves  the  higher  residential 
:,  giving  pressures  up  to  170  lb.  These  are  oper- 
i  two  independent  systems. 

last  winter  was  an  extremely  severe  one  on  the 
led  of  Boulder  Creek.  The  accompanying  table 
the  precipitation  at  Silver  Lake  and  at  Boulder. 

CIPITATION  AT    BOULDER  AND    SILVER    LAKE, 

INCHES 

>nth             Oct.  Nov.    Dec.   Jan.  Feb.  Mar.  Apr.   May  Total 

■    2.24  0.00    4.20   0.00    1.77   3.38    

Lake 2.17  1.66   6.84   4.34  2.75   3.87   3.99   2.92   2S.54 

t  Silver 
35  21   87   68  43   57   57   25   393 


]]  be  noticed  that  the  total  snowfall  was  393  in., 

part  of  which  was  on  thaground  as  late  as  May 

,  in  immense  drifts.      Fig.  '.'  shows  conditions  in 

The  runoff  at  Silver  Lake  bad  been  maintained 


alarmed  the  caretaker  there,  for  one  of  the  outlet  valves 
was  opened  some  tune  during  the  evening',  and  600  sec.-ft. 
added  to  the  flow  over  the  spillway.  At  about  11  p.m., 
a  sudden  great  increase  in  the  flow  of  North  Boulder 
Creek  was  noted  at  the  upper  intake.  This  was  due  to 
the  breaking  of  the  Park  Reservoir  Dam  on  Caribou 
Creek,  a  small  tributary  of  the  North  Boulder.  This  dam 
was  a  combined  earth  and  rock-fill  structure,  completed 
to  a  height  of  about  1.5  ft.  out  of  a  projected  TO  ft.  It 
held  at  the  time  of  the  break  about  6,000,000  cu.ft.  of 
water.  The  flow  of  the  stream  was  taken  care  of  by  two 
cutlet  pipes  through  the  dam,  presumably  open  at  the 
time,  and  by  a  timber  flume  or  spillway,  set  in  the  top 
of  the  earth  section  of  the  dam.  The  failure  started  at 
this  flume,  and  a  gap  about  60  ft.  wide  was  made  en- 
tirely through  the  dam,  as  shown  by  Fig.  3. 


v   V- 
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So.  3.  Bre  \k   i\   V.  \ktii    Portion  of   Park 
Reservoir   Dam.   I'.oi'lder   Water-Works 

■  Bec-ft.  by  drawing  en  the  storage  lakes  until  May 
when  din'  tn  the  warmer  weather  the  lakes  commenced 
[ill  and  the  flow  from  Silver  Lake  increased  to  70 
-ft.  on  .May  2'.). 

'n  the  afternoon  .it  Monday,  .lime  1,  a  lieavy  rain  fell 
the  higher  mountains.  Ai  Silver  Lake,  this  rain 
(llliled  Pi  1.1G  in.,  and  ibis  rain  bad  been  preceded 
i  by  a  similar  rain  of  I.Dl  in.  The  weather  be- 
Mi  these  dales  was  warm,  with  unusually  warm 

H  tide* i  an  ing  the  snow  to  mell  rapidly.  These 
caused   Boulder  <  'nek  to  rise  rapidly    until  on 
fcorning  of  June   I     ii   was  carrying    1300  cu.ft.  per 
This  Mow  was  more  than  •loo    ,.,■..  ft.  above  al 

is  rei  ords,  with  (lie  i|  the  In  i  il I  of  1894, 

oh  has  been  esi  imated  to  have  been  l  3,000  ae<     I 

i    in  the  creek  caused  considerable  alarm  among 
I  ople  I i a  ing   in  1 1"    lm\   lands  along  the  i 

liderabh  men  n      I  I  reports  of  the  bri 

lie  Ncdcrland  Reservoir  and  of  the  Silver  Lake  Hani. 

I  m  the  evening  ol  -I I .     The  flow  did  in  faci  be 

i apidlv  bite  in  dm  alien n  of  •' une  1. 

i  ,mI'    in  Ibe  evening  n   flow   of  950    ei    ft, 
■d   at    the    Nederland,  and   verj    high    water   al    the 

ll  e.      This   (low  al    I  iie    \ei|ei  land    I  (am   c\  hi'  III  l\ 


Fig.  I.  Results  of  Flood  on  Trestle  of  Denver, 
Boulder    &    Western    R.R. 

The  crot  of  the  Hood  reached   Boulder  about  2  a.m., 
June  '-',  and  amounted  to  aboul    l1  00  sei .  Ft. 

The  llooil  in  North  Boulder  Creek,  reinforced  by  the 
breaking  of  the  Park  Reservoir,  destroyed  the  wagon 
bridge  ami  the  trestle  of  the  Denver,  Boulder  &  Western 
R.R.,  at  r.lnel  ml  i  Fig.  n.  filled  the  upper  intake  to 
within  s  in.  of  the  top  of  the  dam,  and  then  washed  out 
the  spillway,  lowering  it  3  ft.,  choked  the  channel  under 
the  wagon  bridge  ai  Lakewood  with  drifi  ami  washed 
ou1  one  approach,  broke  the  upper  pipe  line  in  three 
places,  ami  filled  aboul  a  mile  of  it  with  an  unknown 
inl  of  saml  and  rock.  This  line  was  also  washed  bare 
of  iis  riprap  protection  walls  in  a  number  of  places,  and 
;s  still  menaced  by  the  cutting  of  new  channels  formed 
during  the  flood. 

Below   the  lower  intake,  the  flood  exposed  the  pipe-  m 

ral   pla.es.  destroyed   one  riprap  retaining-wall,  and 

then  broke  the  line  serving  the  ervoir.    The 

il 1  also  washed  oul  two  of  the  three  mains  served  from 

the  low-level  reservoir  and  crossing  the  creek  within  the 
i  ily  limits,  thus  leaving  a  pan  of  the  i  itj  dependenl  ^w 
one  long  l-in.  main  for  fire  proti 

Tne-,l,i\    in ing,   .1  une    I  'airs   ill    pro 

The  distributing  reservoirs  held  about  three  days'  supply 
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after  the  leaks  through  the  various  breaks  had  been 
Eound  and  shut  off.  The  break  in  the  lower  canon  was 
repaired  in  about  30  hr.,  it  being  necessary  to  cut  a  length 
of  15-in.  steel  pipe  to  take  the  place  of  a  length  that 
had  disappeared.  A  ditch  was  dug  from  the  creek  to 
the  lower  intake  and  water  was  diverted  directly  from 
the  creek  at  this  point,  but  not  until  the  supply  in  the  dis- 
tributing reservoir  had  been  almost  exhausted.  The  water 
at  this  point  was  very  duly  for  several  days,  and  is  still 
(June  13)  not  clear.  To  give  fire-protection  to  the  above 
mentioned  area  an  8-in.  line  supported  on  one  of  the 
bridges  was  connected  up  with  one  of  the  washed-out 
lines. 

At  this  writing,  the  work  of  repairing  the  mountain 
pipe'  line  is  in*  progress,  and  it  is  expected  that  within 
three  weeks  of  the  date  of  the  flood  this  line  will  be  in 
commission,  and  the  city  will  be  again  receiving  pure 
water  from  the  mountains. 

The  flood  also  destroyed  a  good  many  wooden  wagon 
bridges,  badly  washed  the  wagon  road  in  places  and  the 
approaches  of  several  bridges,  and  destroyed  several  crude 
diverting  dams  for  irrigation  ditches. 


stituted  as  follows:    the  president,  the  four  secretaries 
Agriculture,  Commerce,  War  and  Interior   (all  of  whon 
departments   have  relations  to  the  general  subject),  tv, 
senators,    two    congressmen,    two   advisory    members  ana 
tlie  chairman  of  a  special   Water  Control  Board.     Eat' 
of  the   four   government    departments   mentioned    wmg 
have  a  technical  official  whose  duty  it  would  be  to  rcpo 
to  this  Board  on  all  matters  handled  by  his  departmei. 
(and  its  various  bureaus)   which  are  related  in  anyM 
to  the  general  subject. 

This  plan  was  endorsed  by  a  committee  appointed  i, 
the  meeting,  and  a  resolution  was  adopted  to  the  folloij 
ing  effect : 

The  questions  of  flood  control,   drainage,   irrigation,   wat! 
power,   navigation   and   related   subjects   have   become  of  sue. 
importance    that    early    national    legislative    action    should 
taken    to    enable    the    secretaries    of    the    government     ■  1  < - 1 ■ :  1 
ments,    who  now   have  jurisdiction   of  these   subjects.    1..   I,n 
the     same     into     coordination,     and     sufficient     funds     shou 
be   appropriated    to    enable   these   problems   to  be   properly  i 
vestigated    by    the    said    secretaries. 


A  conference  for  the  purpose  of  assisting  the  promotion 

of  legislation  to  provide  protection  against  tl Is  and  the 

reclamation  of  land  by  drainage  was  held  at  the  La  Salle 
II, ,i,|.  Chicago,  on  June   17,  under  the  direction  id'  the 
National   Drainage  Congress,  with    Edmund  T.   Perkins, 
of  Chicago,  in  the  chair.     There  was  an   attendance  of 
25  or  30,  including  engineers,  legislators,  business  men 
and  others  interested,  and  greal  diversity  of  opinion  was 
expressed  as  to  the  way  in  which  water  control  and  regu- 
lation should  be  effected.     In  the  rail  lor  the  meeting  it 
tated  that  the  mosl  serious  obstacle  to  favorable  leg- 
on  is  tiiat  tli  ■  advoi  .lie-  ,,f  conservation,  reclamation 
and  kindred  subjects  are  not  in  agree nt  as  to  the  legis- 
lation di  sin  d.     It  i-  desirable  to  bring  into  harmony  and 
ration  the  various  interests  and  organizations  con- 
cerned with  Hood   protection,  drainage,  irrigation,  water 
power  and  public  health. 
Three   general    methods   ol    administration    were   sug- 
I:   Mi  by  a  national   I  >epa  rt  meiit  ,,f  Public  Works, 
whose  secretary  would  be  a  member  of  the  cabinet;  ( '.' ) 

itional  Water  <  'oum  il  ;  and  i  3  )  by  i rganization 

ii  to  the  I  r.  s.  Rei  lamal Sen  ice,  h  hicb  has  band- 
led  the  government   irrigai  ion  woi  I       The  firs!   plan  was 

good  in  theory,  bul   t omprehensive  to  be 

.   e,  Bince  such  a  deparimeni 
Libjei  i  ■  undei   il    con 
ii,,|.     c.  G.  Elliott  (Washington,   I ».  C.)   thoughl   it   in- 

i   too  much  it )  one  bill,  bul  on  the 

other  hand,  then  i   of  •  onflicl  ing   plan     in   too 

■    i        i:    T,    Perl  in     thoughl    lhai   a 

ilation  would  covei   oil   the   related 

■ lood 

A  .  K.  Rati  (  Purdue  I 

of   the   Indiana    Fl I    I  on,   and   <  !ol.   ( '.    McD, 

in 

to  t        '  R 

i      p                is  the  establish 
men!  ol  a   National  W  Co  I  


FSMirsiftaoBa    PEevimfi    for 


To   supplement    its    recently   built   slow   sand    filtiatt, 
plant  the  city  of  Toronto  has  awarded  a  contract  for 
novel  type  of  mechanical  filtration  plant,  with  a  daily  c. 
pacify  of  60,000,000  Imp.  gal.  or  73,000.000  IT.  S.  gi 
The  filter,  which  is  known  as  the  Ransome  drifting-asi 
filter,  has  as  its  typical  feature  a  continuous  washing  B] 
tern.     This  is  provided  by  drain  pipes  so  arranged  thi 
water   and   sand    are   always   being  drawn    from   the  In 
toni  of  the  filter,  to  be  continuously  replaced.     Prawn, 
cut  the  sand  in  this  manner  makes  the  remainii 
sand    take   the   shape   of   a    series   of   peaks,   rounded 
rather  flatly  at  the  top.     A  coagulant  is  used  but  no  tot 
ulating  basin   is  provided.     There  are  no  rate  controDl 
The  stationary   body   of   -and.  which   is  having   the  Bi 
faces  of   its   peaks  continually  scoured   off  and    renew, 
has  to  be  washed,  the  promoters  of  the  filters  state,  OH 
once  a   week.     The  sand  bed   is  much  deeper  than  in  I 
ordinary  filter  of  either  the  mechanical  or  slow  sand  r 
The  required  wash  water  is  estimated  at   '."  ,'    of  the  ri 
water  pumped   and    1%   of  the  water   filtered,  these  | 
eonlages  being   for  the  continuous  washing  and   the  | 
iodic  reverse-flow  washing,  respectively. 

As  will  appear  later  in   this  article,  this  typo  of  fill 
has  Keen  little  used  as  yet  and  that   little  only  on  a    n 
scale.     This  perhaps  explains  the  long  time  that   clap* 
between    (he  opening  of  bids  and   the  award  of  the  W 
tract,  which  extended    from    Peb.  3  lo  dune  S.   101  I. 

should   at    e   be  noted,  however,   that   an  experiment 

plant    was  built    in   Toronto  and   operated    for 

I  half  of  I'M",,  under  the  due,  lion  of  Dr.  CIlM. 
II.,  ting  .  Medical  Ofliccr  ol  Health,  and  Dr.  (1.  0.  Ni 
nihil.  Din  ,  i I   Laboratories. 

Compaih  on  of  Bids 

\,  cording  lo  :i  report  I,,  lb  Hoard  of  Conlrol  nf  I 
,,,„!,,.  daled  \pr.  in,  I'M  I.  Mil, milled  by  K.  C  Flan 
Collll uier  nf    Put, lie   Works,   lump    urn   bids  WOW  * 

,  uri  ,1  from  tour  ims,  as  follows:  <  l  )  the  .John  v 

Vlebr    Kngine b   '  -  ■    I'I'l..  ConlVdcrafion    Lib    Bl  ' 

foronto,   and    \\  in.    Cow  I  in    ,\    Son,    $!.0!>(i 
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htete  filter  tanks  and  buildings,  or  $1,177,051  for 
|c  and   concrete  buildings  and  steel  filter  tanks;   (2) 

•in  &  Leitch,  of  Montreal,  "contractors  on  a  large 
I',"  with  whom  were  associated  the  New  York  Con- 

ital  Jewell  Filtration  Co.,  of  New  York,  $1,197,580; 

an  unnamed  informal  bidder,  $1,500,000;  and  (4) 
jhrr    unnamed    bidder,    $1,733,464,    whose    bid,    Mr. 

ri>    states,    was   not    considered    because    it    was    too 

i  his   report   of  Apr.    15,  Mr.   Harris  stated  that  he 

dismissed  from  consideration  the  lower  of  the  two 
Mehr  bids  ""owing  to  the  superiority  of  the  steel  fil- 
I  [td  concrete]  and  the  comparatively  small  difference 
Wee"  between  the  bids — approximately  $80,000 — and 
Be  'if  other  preferences  which  he  stated.     This  left 

fcoice  between  the  ver  Mehr  bid  of  $1,177,054  and  the 
nn  &  Leitch   (New  York  Continental  Jewell  Filtra- 

Co.)  bid  of  $1,197,580.  The  apparent  difference  of 
lv  $20,000  in  favor  of  the  ver  Mehr  bid  was  in- 
jjiid  to  $166,102  by  (  1  )  requesting  the  ver  Mehr  Co.  to 
ertain  deductions  to  put  the  bids  on  a  comparable 
-  ami  (2)  by  making  additions  to  the  competing  bid 
the  same  stated  reason.  One  of  the  deductions  from 
mi-  Mehr  bid,  amounting  to  $92,031,  was  to  correct 
nistinderstanding"  which  led  t<i  bidding  on  a  72,000,- 
Imp.-gal.  plant  instead  of  a  60,000,000-gal.  and  the 
i  deduction  was  for  changes  in  material  for  some 
ie  buildings,  $18,1  tl.  After  these  deductions  the  bid 
ver  Mehr  Co.  stood  at  $1,166,102.     In  the  further 

--  of  equalization  for  comparative  purposes  $34,804 
added  to  the  bid  of  the  Xew  York  Jewell  Continental 
Ation  Co.,  making  a  total  of  $1,232,384.     Of  the  ad- 

.  $25,000  was  for  250  ft.  of  72-in.  pipe  which  the 
irould  have  to  lay  in  excess  of  that  required  under  the 
Mehr  bid  and  $9904  for  Yenturi  meters  on  each  filter 
et.  which  Mr.  Harris  -fates  were  omitted  by  the  New 
k  Co.  as  unnecessary. 

[r.  Harris'  recommendation  that  the  contract  be 
■ed  on  the  revised  basis  of  $1,066,282  was  adopted 
lie  Hoard  of  Control  on  the  same  day  (Apr.  15)  and 
r  the  matter  bad  been  referred  back  to  the  Board  sev- 
tmies  the  city  council  made  the  award  on  dune  s,  as 
adv  Mated. 

(  lUTLINE  OF    \  i:w    PLAN  I' 

'be  location  for  the  lew  filters  is  about  I'D  ft.  west 
he  westerly  wall  of  the  existing  slow  sand  filters,  on 
'•Hi'.  I -land.  The  plant  will  include  coal  storage, 
■cal  storage  and  a  chemical  building,  all  under  one 
'.  besides  a  suction  well,  boiler  house,  pumping  sta- 
,  three  36-in.  electric-driven  centrifugal  pumps,  with 
in  turbo-generators  in  reserve,  filter  house,  wash-water 

>.  and  Veiiiun  meters  on  tl itlel  pipe  fron ch  lil- 

There   will    !>,■   ten    filter   units,  consisting   of  steel 
i0   Ft.  in  diameter,  w  itli  an  open  space   16%  ft.  in 
I    -i    in   the  center  of  each   for  the  supply  pipe-,  sand 
I  sand  conveyor. 

I  low      I  ||  I      Dim    |  |  \i;    S  \  v  O    F]  |,|  |   |;    W'ollKS 

'be  operali F  the   Ransoi Irifting-sand   filter   i-; 

B)ed   by   the  bidder  as   follows  ; 

ra  to  be  Installed   will   be  thai   typo  known  as  the 
Horn.-    Drifting     sue I     Filter,    the    distlnctl    •      fi  iturs     of 
h    is    the    employment    of    a    prrnduallj     moving    body    ••!" 
pi  Imai  j    "i    i  mii    inn      nit  i  atlon    medium, 


eliminates  as  a  continuous  process  the  main  impurities  from 
the  water  prior  to  its  passage  through  the  final  filtration 
medium  or  stationary  sand.  Governed  by  its  natural  angle  of 
settlement,  the  moving  sand  almost  imperceptibly  gravitates, 
grain  by  grain,  toward  a  system  of  collecting  or  extracting 
points  at  the  bottom  of  the  filter  arranged  in  a  system  so  as 
to  divide  the  filter  into  30  equal  sections.  The  sand  with  added 
water  then  passes  to  a  central  collecting  point  and  is  elevated 
to  a  sand  washer  placed  centrally  at  the  top  of  the  filter, 
where,  after  being  thoroughly  and  automatically  cleansed  of 
its  impurities,  it  will  be  continuously  caught  up  by  the  in- 
coming water  and  deposited  again  on  the  moving  sand  sur- 
face at  the  top  of  the  filter.  The  stationary  sand  forms  nat- 
urally into  pyramidal  shapes  with  rounded  tops,  offering  a 
large  surface  to  the  passage  of  the  filtering  water.  This  sur- 
face is  more  than  twice  the  plan  area  of  the  filter.  The  sta- 
tionary sand  rests  upon  gravel  from  which  it  is  separated  by 
perforated  brass  screens  and  the  water  is  collected  from  a 
number  of  brass  and  cast-iron  collecting  pipes  from  the  bot- 
tom   of    each    of    the    30    sections. 

The  elimination  of  the  main  impurities  by  the  moving 
sand  will  enable  this  filter  to  carry  on  a  continuous  filtration 
process  without  washing  back,  for  a  period  of  about  one  week. 
thus   assuring    continuous   and    practically    uniform    results. 

The  loss  of  head  in  the  filter  gradually  increases  from  a 
minimum  of  5  ft.  at  the  commencement  of  a  run  to  a  maxi- 
mum of  12  ft.,  when  it  becomes  necessary  to  wash  back  the 
filter  with  a  high  rate  wash  of  15  gal.  per  sq.ft.  per  min., 
using  filtered  water,  for  which  an  overhead  tank  with  dupli- 
cate pumps  to  fill  it  with,  will  be  provided.  The  slow  rate  at 
which  the  filters  clog,  removes  the  desirability  of  providing 
rate  controllers,  as  all  that  is  necessary  is  that  the  attendant 
should  adjust  the  main  outlet  valve  once  or  twice  a  day  to 
the    desired    requirement. 

The  operation  of  the  sand  extractors  is  such  that  they  are 
controlled  by  the  raw  wash  water,  which,  if  shut  off,  causes 
the  extractors  to  cease  operating  and  when  the  water  is  ap- 
plied   again    to    start    working    as    before. 

With  this  type  of  filter  the  need  for  coagulating  and  sedi- 
mentation basins  is  avoided;  indeed,  as  proved  by  the  slow- 
ness of  the  clogging  of  the  stationary  sand,  and  the  efficiency 
of  filtration,  the  drifting  sand  is  much  more  effective  in  re- 
moving the  impurities  than  sedimentation  basins.  Thus  it 
is  not  proposed  to  provide  mixing,  coagulating  or  sedimenta- 
tion basins,  but  to  apply  the  coagulant  to  the  main  raw  water 
pipe  opposite,  the  chemical  house.  The  mixing  of  this  coagu- 
lant with  the  water  will  be  perfect,  in  that  it  will  first  of  all 
have  to  pass  through  the  suction  well,  where  it  will  receive 
considerable  natural  mixing,  and  afterward  through  the 
pumps  where  the  mixing  with  the  raw  water  will  be  com- 
plete. Further  intimate  mixture  between  the  sulphate  of 
alumina  and  the  raw  water  takes  place  at  the  sand  washer 
and  the  distribution  pipes  so  that  by  the  time  the  water 
reaches  the  filter  a  thorough  mixture  is  absolutely  :i  i- 
sured. 

Mr.  Harris  states  in  bis  report  that  the  sand  in 
each  filter  will  be  9  ft.  deep  and  thai  the  filtered 
water  will  be  treated  with  hypochlorite.  The  con- 
traot  time  for  completion,  provided  that  the  bid  bad  been 
accepted  by  Apr.  27,  was  one-half  of  the  plant  in  o 
lion  by  Aug.  15.  1915,  and  the  remainder  by  Nov.  1.  1915. 
The  New  York  Co.  offered  to  complete  the  plant 
within  ".'O  months  if  the  contract  was  signed  by  May  1. 
1915. 

I'u  '  [MIN  \i;y  Ti  - 1  - 

A.  has  been  stated,  a  33  day  tesl  of  an  experimental 
filter  was  made  in  191.",.  Tin-  filter  (which  was  131  • 
ft.  in  diameter)  was  locale, 1  at  WY-t  Toronto  and  treated 
water  from  Dumber  Bay.  Dr.  G.  G.  tfasmith,  Director 
,  r  Laboratories,  Toronto,  in  reporting  (July  13,  1913) 
on   his   test   of   Ibis   filter  -late, I    th  terial    reduc- 

tion (on  Btandard  e  tr)  was  from  1  158  to  15  per  C.C,  or 
■•:<■  ,   ;  that  98$   of  B.  coli  and  "9  I  llonies  gl"0\t 

ingon  neutral  red  bill  -ah  agar  (lb-.  Houston's  formula) 
were  removed."  The  alum  used  ranged  from  0.85  to  1.5 
grain  per  Imp.  rjal  [O.'i  to  1.25  grain  per  1'.  S.  gal.] 
i Ie  added  : 

Ttie  effluent  wo  Invariably  bright  and  sparkling  without 
any    tie-     of    turbldlt]  results    it    Is    perfectlj 
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obvious    that    this    type    of    filter    is    capable    of    rendering    any 
water  as  safe  as  any  other  type  of  mechanical  filter  known.* 

Notes  on  the  History  of  the  Drifting-Sand  Filteb 

This  type  of  filter  originated  with  and  has  been  worked 
out  by  William  Gore,  M.  Inst.  C.  E.,  formerly  of  England, 
now  in  Toronto,  at  one  time  associated  with  the  late  Geo. 
F.  -Deacon.  The  first  and  until  recently  the  only  plant 
in  regular  operation  was  one  of  a  few  hundred  thousand 
gallons  capacity  at  Merthyr  Tydfil.  Wales.  A  13,500,000- 
Imp.  gal.  plant  is  now  being  built  in  installments  for 
Merthyr  Tydfil,  to  be  completed  in  three  years.  The  first 
of  these  installments  is  now  nearly  finished.  A  contract 
has  been  secured  for  a  plant  for  Kingston,  West  Indies, 
consisting  of  ten  10y2-it.  units,  with  a  total  capacity  of 
3,000,000  Imp.  gal. 

The  only  drifting-sand  filter  plant  yet  in  regular  ser- 
vice in  Xorth  America  was  built  for  the  Marine  Fisheries 
Department  of  the  Dominion  Government.  It  is  located 
at  Collingwood,  Out.,  was  put  in  operation  in  October, 
1913,  and  consists  of  two  8-ft.  units  with  a  combined 
daily  capacity  of  400,000  Imp.  gal. 

The  drifting-sand  filter  is  being  promoted  in  England 
by  the  Eansome-ver  Mehr  Machinery  Co.,  which  also 
handles  concrete  machinery.  In  Canada,  the  filter  is  be- 
ing  promoted  by  the  John  ver  Mehr  Engineering  Co., 
Confederation  Life  Building,  Toronto.  John  \er  Mehr 
is  Managing  Director,  Wm.  Gore  is  Consulting  Engineer 
and  Wm.  Storrie  is  Chief  Engineer  of  the  company. 


S&o  Facial  M@eftaEa§g  ©if  {Ufo©   Affim©s=i=> 
cairn    S©Cfl©ft^"    ©IT    Meclhsiimacaill 

Eir3i§|aini©©ff,s 
The   Spring  convention   of  the   American    Society  of 
Mechanical  Engineers  was  held  last  week  at  St.  Paul  and 
Minneapolis,  and  aboul  L25  members  and  ovei  200  guests 
.  red  in  attendance. 
A  party  of  aboul  80;  from  Chicago  and  the  East,  trav- 
eled to  St.  Paul  "ii  ;i  spei  ial  train  fr <  Ihicago  via  the 

Burlington    route,   stopping  on   the  way  at   De  Soto,  on 

ihe  Mississippi   River,   to  examine  work   in   progress  on 

mi  hi  and  double-tracking.     Material  is 

i  ivei   here  and  placed  in  the  bank 

!ini|i  dredge  capable  ol  delivering  11,- 

d    ';  In',  through  a    1000  El 

r.  ".'.".  ii.  elevat above 

driven  by  a    L000 

lip.   ii  iple  i  ■  ii" ,   furnished  with 

i.  am  by  a  bath  i     of  thn  e  water-i  ube  boilers. 

Mother  inten  n  to  the  party  was  an 

rtol  ive,  which  is  said  to 

l.i'  the  largesl   locomotive   in   service,   no!    including   the 

ilated  or  Mi  oi  This  huge 

machine  wi  i    ,M>  lb.   i    on 

n at  2 

i  (ficient  of    fi  i<  tion    is    i  1,500    lb.     The    loi  omotive    i 

i  quipped  vt  ith  the  Str  tii     tol  er,  burn      lm  l 

oal  rd  of  hauling  n 


train  of  85  cars  weighing  5812  gross  tons  over  a  divisij 
136  miles  long  with  a  grade  of  0.3%. 

At  Lake  Pepin,  75  miles  south  of  St.  Paul,  a  thn1 
hour  stop  was  made  and  the  party  was  entertained  wit 
motor  boat  and  automobile  rides. 

The  opening  session  of  the  convention  on  Tuesd' 
evening  was  given  up  to  addresses  of  welcome  by  Hq 
A.  O.  Eberhardt,  Governor  of  Minnesota,  representathi 
of  the  Mayor  of  St.  Paul,  and  the  Chamber  of  Commerr 
and  by  Messrs.  Max  Toltz  and  Paul  Doty,  representii 
the  local  engineers'  reception  committee. 

At  the  business  meeting  on  Wednesday  morning,  tl 
most  important  matter  dealt  with  was  the  preliminary  i 
port  of  the  Committee  on  standard  specifications  fl 
steam  boilers  and  a  standard  code  for  examination  I 
firemen  and  boiler  inspectors.  This  committee,  of  whiil 
John  A.  Stevens,  of  Boston,  is  the  chairman,  has  sent  o  t 
widely  for  discussion  and  criticism  a  proposed  set  of  spe 
ifications  and  codes.  It  is  stated  that  several  State  lefri 
latures  are  likely  to  enact  laws  on  this  matter  at  tin 
next  session  and  are  looking  to  action  by  the  Society  fi 
their  guidance.  It  was  finally  decided  that  the  commi| 
tee  should  hold  a  session  for  the  further  consideration  j 
its  proposed  standards  on  Sept.  15  next  and  all  interes 
affected  by  the  proposed  legislation  are  to  be  invited  ] 
present  their  views  in  writing  at  least  a  month  before  tl 
date  of  the  meeting. 

Three  papers  mi  burning  powdered  coal  occupied  tl 
remainder  of  the  morning  session.  Prof.  E.  C.  CarSen 
ter,  of  Cornell,  gave  a  historical  account  of  the  adaptatio 
of  powdered  coal  to  the  portland-cement  industry  an' 
summarized  current  practice  at  the  present  day.  Messr 
Wm.  Dalton  and  W.  S.  Quigley  described  the  powdew 
fuel  system  applied  to  metal-heating  furnaces  at  tl 
American  Iron  &  Steel  Works  at  Lebanon  and  Peailin: 
Penn.,  and  at  the  Schenectady  works  of  the  America 
Locomotive  Co.  This  application  of  powdered  COS 
comparatively  recent  and  promises  to  generally  rem 
both  fuel  oil  and  producer  gas  fur  metallurgical  furnjfl 
of  certain  classes.  Tests  were  reported  showing  that  th 
powdered-coal  furnace  costs  only  half  as  much  for  I'm-I  8 
the  oil-fired  furnace  and  that  the  saving  in  labor  8M 
pared  with  furnaces  using  lump  coal  for  fuel  was  W 
"  reater. 

The  third   paper,  by   Fred    It.    Pew.  gave  an  .-n  count 
the  work  of  various  inventors  who  have  tried   to  dewl 
the   powdered-coal    furnace    for    use    with    steam    boil 
If   appears  that   automatic  stokers  and  other  devices  DO' 
burn    coal    under   boilers   so   efficiently   and    eeoi 
that    the   cost    of    pulverizing  alone   is  sulficienl    to   WfA 
burning  powdered  coal   for  steam  making  an  uncomntei 
i  ial  proposition. 

Several   who  contributed   to  the 

i  ii  i|  <  I     I  heir    OWn 

and  general]]  b  jrei 
lapers. 


w  rill  en    disc  ii 
\perienee    in    I 


ilh    Ihe 


D 

onl  Inuod   ii.   oporn  i  em   tnon 

to  state  (  i 

i  •' 


the  e  paper    d 

o'  J   red  i  'ui 
in  the    everal 

The   \\  eclnesda\    afler m    -essioii   opened   with 

.     Prof.   .1.    W.    Iti.e,   ..I'    Yah'    I'niversilv.   mi    In 

ei    i<'e  W'url    in  mi" ring  schoiils.     The  paper  refetren 

lo    Ihe    work    now     liriii"    done    b\     soine    '.'Olio    en 
i  udeiil      in    i,n  ion     I'le'iiH'en'ii"    sehools    in    leai  Ii 
i .  ihIi  i  in-     pecial     ervicc   lo   workmen,  especially   these  of 

birth,      Tin      n 'inenl,   w  In.  Ii    i     lei    il 

of   Ihe    "1  !    Mi  li'     i    In  i    I  i:in    As:  in  ial  ion,    w   i     i 

in    Km,i-im;i    i;    \iu       mill'   nionlhi    ago.      In   Ihe  din- 
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lion,  the  work  was  highly  commended  by  Vice-Presi- 
Heury  L.  Gantt,  who  acted  as  presiding  officer  in 
lleence  of  the  President,  James  Hartness. 

paper   on    the   classification    and    heating    value    of 
Ijriean  coals  by  Wm.  Kent  gave  figures  for  commercial 
iuted  from  tests  by  the  U.  S.  Bureau  of  Mines. 
r\V.  Boyd,  of  Baltimore,  presented  a  paper  describing 
lei  iil  design  of  a  railroad  track  scale  to  meet  present- 
ly requirements.      A  machine  for  testing  the   stri  ngth 
I  ear  teeth  was  described  by  Wilfred  Lewis,  of  Phila- 
Ihia.     A   new   apparatus   fur   measuring   the   flow   of 
-     n   closed   pipes,   claimed   to  have  advantages  over 
M  tli.-  Pitot  tube  and  the  Venturi  meter  was  described 
)W.  M.  Levin,  of  Chicago.     The  principle  of  the  new 
Hiratus  is  the  measurement  of  the  pressure  produced 
d  due  to  its  centrifugal  force  in  passing  around 
Irve  or  elbow,  in  which  pressure  ports  are  provided. 
In  Wednesday   evening,  John   Hearding,  of   Duluth. 
larintendent  of  the  Oliver  Iron  Mining  Co..  and  one 
oneers   in   the  Minnesota   iron   industry,  gave  a 
lire  illustrated  with  moving  pictures  on  the  methods 
mining  and  transporting  iron  ore  which  have  been  de- 
[•  ted  in  the  last  quarter  century.     It  is  of  interest  to 
q  that  the  traffic  of  the  Duluth-Superior  harbor  dur- 
1 1913   was   31    million   tons,   a   tonnage   greater   than 
i   n(  any  seaport  in  the  world.     The  bulk  of  this  traf- 
I;  iron  ore  from  Ihe  Mesabi  range. 
In  Thursday  morning  special  trolley  ears  conveyed  the 
Minneapolis,  where  a  session  was  held  in  one 
c   engineering   buildings   of   the   University  of 
a.     The  visitors  were  welcomed  in  addresses  b) 
I   II.  T.    Eddy   and   other  representatives   of  the  Uni- 

I.  F.  Meyer,  of  St.  Paul,  described  the  new  hydro- 
'  nit  now  miller  construction  on  the  Mississippi 
-i.  Paul  and  Minneapolis  a-  pari  of  the  govern- 
It  project  for  navigation  improvement.  The  dam  will 
luce  a  head  of  about  •">  1  It.  hut  tin-  is  much  reduced 
lithe  river  is  in  flood  and  the  amounl  of  power  is  also 
Weed   lo  ;i  comparatively  small  amount  when  the  river 

■  W.  During  l'Mii,  there  were  To  days  when  the  avail- 
b  power,  had  the  plant  heel  .  would  have 
In  below  5000  k\v.  l*'or  successful  commercial  oper- 
|i,  therefore,  an  auxiliary  steam  plant  i-  necessary  and 
b  paper  was  chiefly  devoted  in  showing  the  computa- 
i'|  by  which  Hie  economic  capacity  of  an  auxiliary  steam 
It  was  determined.  The  power  is  to  he  chiefly  used 
■nunioipal  purposes  in  the  Twin  Cities   ;and  Mr.  Me 

rpstitnates  showed  a   probable  saving  to  the  public  from 

bpperation  of  the  plant  amounting  to  $200,000  per 
n  a 

i  iwed   by  one  on   "  Mil  hods   of   '  'oal 
Hilling  at  the  Head  of  HieLakes,"  b\   G.  II.  Elutchin- 

■  Chief   Kngii I-  .il    the    Northwestern    Fuel   Co.,   in 

mh  the  evolution  of  coal-handling   plants  during   the 

•  quarter   cent  u  i  \    w  as   described. 

Ihe  concluding  paper  of  the  meeting  was  by  Chas.  \. 
■{  and  described  the  methods  of  Hour  milling  n 

*  in  Minneapolis,  the  greatesi  Hour-milling  center  in 
n world.    The  Minucapolij  mills  have  a  combined  ca 

■U  of  SI.O [lour  per  24   hr.      There  are  23 

(irate  mills,  in  ;e  capacity  of  each  3600 

bl  but  the  largest  of  all.  the  1'ill-bnrv  A  null,  has  made 
-I'  Hour  ni    -'I   hi.     The    >,i  null.-  are  mi  lied  hy 
0  !  great   compa s. 


Modern  flour  milling  is  a  complicated  process  compared 

with  the  simple  grinding  of  wheat  with  buhr  stones  in 
universal  use  a  generation  or  so  ago.  Beside-  all  the 
processes  of  preliminary  cleaning,  which  the  wheat  under- 
goes, there  are  no  less  than  il  separate  grinding*  which 
the  wheat  receives  from  the  original  wheat  kernel  to  the 
finished  flour.  For  sifting  the  flour,  no  satisfactory  sub- 
stitute for  the  fine  hard-woven  silk  bolting  cloth  ha-  ever 
been  found. 

After  adjournment,  the  party  assembled  for  luncheon 
in  the  fine  new  mechanical-engineering  laboratory  of  the 
University,  which  is  the  most  spacious  and  has  the  best 
provision  of  light  and  air  of  any  mechanical-engineering 
laboratory  in  this  country  that  we  recall.  Luncheon  was 
served  here  and  then  a  special  train  over  the  Great  North- 
ern Ry.  conveyed  the  party  to  the  famous  Lake  Mimic- 
tonka.  Most  of  the  visitors  were  surprised  to  find  that 
Lake  Minnetonka  is  not  a  single  lake  but  a  labyrinth  of 
lakes,  islands,  peninsulas  and  connecting  channels  cover- 
ing an  area  some  1(5  mile-  long  and  lo  miles  in  breadth. 
and  distant  a  dozen  miles  from  Minneapolis.  A  pleasure 
resorl  of  such  natural  beauty  and  variety  is  possessed  by 
hardly  another  city  in  the  world.  Landing  on  the  shore 
of  Harrison  Bay.  the  visitors  were  conveyed  in  motor 
boats  to  the  beautiful  summer  home  of  Mr.  Gebhard 
Bohn,  where  varied  entertainment  was  provided  for  them 
during  the  afternoon  and  evening. 

Many  of  the  visitors  remained  on  Friday  to  visit  the 
many  interesting  engineering  plants  in  the  Twin  Cities 
and  others  joined  an  excursion  to  Duluth  where  they  were 
entertained  by  a  special  committee  of  Duluth  engineers. 


MEWS  HOTES 


IB-Mexican    Ry.    w  11s 

co   Creek,   15 


Highway    Bridge   in 
was  kept  from   rail- 


Am    English   Train   Weill   Through    n    Hriilne   at   Battl 
Inverness,    on    the    Highland    Ry.,    en    .lime    18,    killing    about 
seven    persons. 

The  130-Ft.  Wm..!  rtrirttvi-  of  the  Tea 
Burned  en  June  7.  The  bridge  spannei 
miles    from     1. 

V    Traction    Engine    llroke   through    .- 

Louisville,  Ohio,  on   Jun.  Tl g-ine 

ing   into   the   creek   by   thi 

\  Coal-Mine  Explosion  al  the  Hill  Crest  mine  in  Alberta, 
Can.,  en  .inc.  19,  Hem  Ignited  uas.  resulted  in  the  death  of 
199   men.     All  but  eipht   bodies   hav.  ered. 

\  Sobwaj  Blast  llroke  n  36-In.  « ntpr  Main  in  Nen  \  ..rk 
City  en  .inn.-  15.  Blasting  was  going  on  in  an  excavation  for 
ihe   ii.w   subway  at   Van   Cortlandl   ami   Jerome   Avea. 

\  I  l-l'«.  Sewer  Trench  Caved  In  In  Los  Ingelea,  Calif.,  on 
.time   11.  killing  one   workman   and   Injuring   two  others.     The 

ent   was  an.'  to  tl  §   displaced   by  a' 

slide. 

[ire    Damaged   the    Missouri    River   Draw    Bridge   at    1 

<\    on   .him-  l,"..     The  Are  originated   in   the  engine   room 
mar   the  center  of  the   bridge  after  the  draw   span    had    been 
'    a    boat    i  in  oug  h.     The   » ood   Boor  of   ihe    b 
onsiderably  damaged   in    the   vlclnitj    of   the   draw    span 

\  Wi.i.T  Tank  Collapsed  at  Pulda,  Minn.,  during  a  high 
wind  of  o  local   press  reports  it    was 

full  of  water  al  the  linn      Thi  n  upon  the 

demolishing    it.       "The     Manual     of     Ami 
Water-Works"    states    thai     the    "  itei    works    of    Pulda    was 
bulll    in    iMc".    bj    the    town,    ami    Included    an    isMM-ft     wooil 
upported    on    a    waul    trestle    v>i    ft     loth. 

\   Derrick  Pell  in   the  ereel i   the  new   Morrison   Hotel 

In   Chicago,    J  teel    derrick    ami    a 

broken  cable  allowed  the  beam  to  tall  across  the  alley  at  the 

:   the  building,     Fortunatelj    n   was  on  a   level  with  the 

roof  of  a  heavily  bulll    modern   building  on   the  other  side  of 

the  allej .  i  "  1 1 reat  dai  bio  and 

block  dropped  Into  the  alley,  bu(  nobody  was  Inju 
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Three  !  teamships  Kan  Ashore  on  the  British  coast  recently. 
On  June  IT,  the  British  hospital  ship  "Maine"  went  ashore  in 
the  Firth  of  Lome,  on  the  west  coast  of  Scotland.  She  was 
badly  damaged  and  her  crew  in  small  boats  was  picked  up 
by  other  boats.  On  June  18,  in  a  heavy  fog,  the  "Buelow," 
of  the  China  service  of  the  North  German  Lloyd,  a  vessel  of 
500  tons,  went  ashore  on  the  rocks  in  Blacknor  Bay,  to  the 
west  of  Portland  Hill.  On  June  23,  the  Red  Star  liner  "Goth- 
land,"  7600  tons,  bound  from  Montreal  to  Rotterdam,  struck 
on  Gunner  Rocks,  near  Lands  End.  At  last  accounts  her 
crew   and   passengers   were   safe. 

A  Steamship  Collision  in  a  Channel  Fog  occurred  when  the 
"Kaiser  YYilhelm  II,"  of  the  North  German  Lloyd  Line  and 
the  3000-ton  grain  steamer  "Incemore,"  came  together  in  the 
English  Channel  on  June  17.  The  "Kaiser  TVilhelm  II"  was 
nearing  the  Needles  when  she  was  struck  amidships  on  the 
starboard  side  by  the  "Incemore,"  which  was  badly  damaged 
about  the  bow  and  compelled  to  put  into  port  immediately. 
The  German  liner  returned  to  anchorage  about  three  miles 
off  Southampton,  England.  The  passengers  of  the  "Kaiser 
Wilhelm  II"  were  transferred  to  the  "Imperator,"  which  left 
Southampton  June  IS. 

\    Biplane    Rammed    An    Army    Dirigible,    near    Vienna,    on 
June   20,   during   Austrian   army   manoeuvres.      Both   craft  were 
destroyed  and  their  occupants,  nine  military  and  naval  officers 
and  noncommissioned  officers,  were  killed.    The  Austrian  army 
dirigible    balloon,    "Koerting,"    ascended    at    a    point    about    12 
miles    from    Vienna,    to    take    photographs    of    the    movements 
ot     the    troops    below.       A    half-hour    later    a    biplane    started 
from   the  same  spot,  overtaking  the.  slower   craft.      In  endeav- 
oring to  take  a  position  directly  above  the  balloon,  the  biplane 
rammed   the  dirigible,   causing  the   gas   bag  to   explode.     This 
is  claimed  to  be  the  first  accident  of  this  character  on  record. 
\no«her  Dock  Fire— An  extremely  destructive  fire  occurred 
on  June  19  in   the   Kingston   Dock   at  Glasgow,   Scotland.      The 
wharf  on  which  the  fire  started   is  a  timber   structure  found- 
ed   on    timber    piles   and    carrying   a    timber    structure   founded 
on    timber    piles    and    carrying   a    timber    shed.      The    fire    soon 
.  -ond   the  control   of  the  fire   department  which   had   the 
City    service    at    the    shore    end    and    two    fire    boats    on 
,        side   working  throughout  the  day.     The  destruction 
e    shed    was    expedited    by    taking    fire    of    a    number    of 
barrels    of    seal    oil    which    had    just    been    discharged    from    a 
steamer  on  the  quay  at  the   east  end   of  the   dock.     When  the 
masonrv  quay  wall  here  gave  way  a  number  of  the  barrels  of 
the    oil    fell    into     the     water    and    the    rest     caught    fire    and 
ed     SO    much    smoke    as    to    prevent     the    further    fighting 

of     the     fire     for     s time        Tin-     destruction     includes    the 

entire   wha    I    structure   with   freight   handling   machinery   and 
hi,  h    were    tied    up    to    the    adjoining    quay    and 

ild    no1    I"-    pulled    ou1    in    time.      The    official    esti- 

aboul    a    million    dollars   $1,000,000. 
Lowell   Tratnnhed    Root  and    Brldnre  Collaps* — An   accident 
.      unusual   ch  oci  urred   at    Lowell,   Mass.,   on    the 

I    rune  17.     Part  of  a  street  bridg which  Chelms- 

,,,,,!    s,     .    .      i        i,,     Bo   ton     !     Maine    Ry.    BOuth    oi    Chelms- 
;  ,   pot,         i   part     oi   the  trainshc  d  und.  r  the  bridge 

i   i     n    tl i     ol    n  paii     work.      At    this    point    tho 

railway  is  mi  a       i  I  Ion,  I  I I   being   about   75  ft     wl  le 

i  i,.  walled  with     torn    r<  talning    «  alii       Part  of  this 
roofed    with   a    tralnsh<  -i    roof   carried    on    Bteel 
tord     I     bi  Id    e,  ci 
b  .ui     15   .   has   Its   floor   supporti  d  by  i  olumn 

i    ti  u     i      b<  lo  \        \    sm  'ii   ;  !•" i ' 

to  the  noi  th  also  r.    tei I !   trusses.    The 

,o 3 '    oH,    i > rou  ;b\   

mb. let.  rlori  ted   1 Ion       R.  pairs    of 

''■     "     "' 

i,  ....  June  17.  two  tru     •     at   tl th  end  oi   the 

i  Ith  them  the  store 

' '    "' 

oi  i     .."   the   ti  '■         '     i'1'    '"   "'" 

.....  ;   HI.    i        Jl     ' 

'  ;'  ''     ' '"  ' 

i    lly   .. ... i.  i    th.    pa   •   ol    i '       hi'  h    F.  II,   pull.  ,i 

of  .I,,    coll  ip  I  be  detei 

i  he  Unit  ..r  the   i i Water  <  ...   to  illeged 

•    ,  i..  pi 

" 

i    i"    th.     I     floral   court  or 

\    pour-Mile    iih.u    Road    v-   ••    "• " 

rohn  W. 
.1   his  wife,   of    Par  ■    Ill  lonated  a  i  Itrlfled 

»    I     "''  ' 


The  Collection  of  Panama  Canal  Tolls  begun  on  May 
brought  in  $7356,  which  amount  was  paid  to  the  United  Sta 
on  June   18. 

Oil-Pipe    Lines    Were    Held    To    Be    Common    Carriers,  a: 

therefore,  subject  to  regulation  by  the  Interstate  Comme: 
Commission,  by  the  Supreme  Court,  Washington,  D.  C, 
June   22. 

The    Plan    To    Sell    Two    United    States     Battleships     to 
Foreign    Power    for    the    price    paid    for    them    by    the    Uni 
States,    was    abandoned    by    Congress    and    the    Navy    Depa 
ment    on    June    16.      The    matter    came    up    in    the    shape   olf 
Senate    amendment    to    the    naval    appropriation    bill,    and  v| 
objected    to    by    the    small-navy    section   of   the   House.     J 

A    Natural    Asphalt    Deposit    Has    Ileen    Discovered    on    I 

Island  of  Leyte,  one  of  the  Philippine  group,  according 
press  dispatches  of  June  21.  About  4000  tons  are  in  sli 
and  much  more  in  prospect.  The  report  states  that  the  r1 
terial  is  of  good  quality  and  suitable  for  any  purpose.  ii 
Leyte  deposit  was   discovered  by  a  government  forester, 

San     Francisco     May     Acquire     All     Street     Railways — 1r 

United  Railroads  of  San  Francisco  are  willing  to  negotil 
with  the  city  for  the  sale  of  their  lines,  according  to  Je 
Lilienthal,  president.  Bion  J.  Arnold,  street  railway  expi 
is  in  favor  of  the  city's  purchasing  the  company's  systjr 
and  operating  it  in  connection  with  the  recently  construct 
municipal   lines. 

Contract  to  Salvage  the  Wrecked  "Empress  of  irelm 
sunk  in  the  lower  St.  Lawrence  River,  May  29,  by  the  colP 
"Storstad,"  was  awarded  to  the  Canadian  Salvage  Associatll 
A  hospital  lock,  16x5  ft.,  will  be  employed  in  the  divingwl 
which  will  have  to  be  carried  on  in  quite  deep  water  ( sn , 
100  ft.).  Mr.  Webster,  Vice-President  of  the  association,  sta. 
that    the   work    will    take    about    two    months. 

The  Hamburg-  American  Liner  "'Bismarck,"  which  ti 
share  with  the  "Vaterland"  the  honor  of  being  the  largl 
ship  in  the  world,  was  launched  at  Hamburg  on  June  20.  '1 
"Bismarck'  is  055  ft.  long,  of  100-ft.  beam  and  is  expeoMl 
have  a  tonnage  of  about  58,000  tons.  Together  with  the  "I 
perator"  and  "Vaterland,"  she  will  be  used  for  expil 
transatlantic    service   from   New    York    to    Hamburg, 

The  Consolidation  of  the  Building,  Fire  and  Teneml 
House  Departments  of   New  York   City   has   been   suggested* 

a  means  of  reducing  the  duplication-of-inspection  nuleajl 
complained  of  in  New  York  City  (see  .  'it.. rial  comment 
1372  ..f  our  issu.-.  of  Jul].-  IS.  1914.)  This  suggestion"  ' 
made  before  the  New  York  State  Factory  Investigating  C 
mittee,  by  Abrr.m  I.  Elkres,  Secretary  (17(1  I'.roadwayj  : 
York   City),  at  a  hearing  on  June   is. 

"Gaillard    Cut"    (Culebrn    Cut) — President     Wilson,    onfl 

22.  endorsed  the  plan  of  the  South  Carolina  Federation  I 
Women's  Clubs  to  .'hang.-  the  name  of  the  lam. .us  Cull  I 't 
Cut,  at  the  Panama  Canal,  to  Caillai'.l  .'in.  as  a  trihuteVI 
the    memory    of    Lieut.-Col.    David    l>"    Bose   Gaillard,    formal 

engineer   In   charg '   that    section    of   the   Canal   oonstruqlW 

Col.  Gaillard  died  from  the  effects  of  his  12  years  at  1'n.nal. . 
oi .-.    5,    1913    ("Eng.    News."    Lee.    11.    1913,    p.    1206). 

\    Municipal    Market    System    for   Chicago    has    I n    rec1' 

..I    bj     the    Chicago    Municipal    Markets    Commission  II 

preliminary  repo  I  to  Mayor  Harrison.  Wholesale  term1'! 
markets,  retail  markets  In  some  possible  eases  and  farmt' 
markets    are    advised.      A    trollej     freight    service    for   couif 

pro. ■  Is  also  i mended      The  report  contains  many  <M 

I    markets    and    marketing     In    relation    to    llvlnK  rcf* 

The   committee   was   a| lilted    by    Mayor    Harrison    and  hai|* 

i        ecretarj     r Icl<     Rex,    Municipal    Reference   Llbrsril. 

City   Hall,   Philadelphia. 

The   Injlinetli.n    «utt     Xgiiinst   the   Discharge  of   Snwie.' 
l|M.    resale    Vallc>     trunk    scwei     into    New     York    Bay.    brorlt 
I,     I      ||||       I'M         il.       Vallev      Sewerage     C mission     by    Cltll*' 

i    I'iI.i    .hi.    N,   J.,    was  dismissed    l>>    the   Now    Jersey  CourM 

i ,  .1     \i Ii rune    i  '      Tin    'i.  i  I:  .""   conftrmi*' 

cipliilnii    ..I    i  In.    low  ■  ■    coin  I        v. inn  i  loii    .-.nit    to   the  »» 

end     w  a        b.      lie     ii     H"      .'.roe    of    Now    V 

i,i.      I I        lo     the    .'Hi     of    New     \  ...  Ii    and 

I    heel      taken      lull     I  In  '  .'    arnica  rs    lo    l.e    III 

,,,..,,  I       ,l Mi  .i  II"  llll H I  Ion    w  oik    on    the   tl 

■ i 

Th,.    <  ..I, -III. ill. ..mild    of    Hie     lice    llkli.wi.     I.HM    

ihi  Id   b     the  stale  supreme  .'....n    in  tin    .««'  ' 

on  Count       -   I ml.  .1   I  lial   Hie  law  f" 

lo.   ,i     in. i    Itl    i. -nil.  ill. hi       The   Tie.,   law   prove1 

Ordei      I "I  | I         I  ,  mil     I  he     .".I    .le,     III!)    CIlllV 
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■  it  raise   within    six   months    an    equal    amount   by   a    special 

■  or  by  a  bond  issue,  if  available  funds  are  not  in  the 
(Jnty  treasury.  The  roads  and  bridges  are  constructed  half 
I  he  expense  of  the  county,   but  are  perpetually  maintained 

the  state.     Actual  work  on  state-aid  roads  under  this  law 

been    held    up    for    many    months    awaiting    the    issue    of 

test  case.  The  State  Highway  Commission  has  the  power 
letermine    the    character    of    the    road    surfacing,    and    this 

led  to  controversies  with  local  authorities.  In  some  in- 
ices  the  local  County  Supervisors  have  asked  for  macadam 
Is  and  the  Highway  Commission  has  insisted  on  concrete 
brick    or   none. 

lYatrr  Shortage  at  Hloominmtoii.  In«I.,  has  given  rise  to 
:h  public  agitation  of  late,  both  locally  and  among  the 
nni  of  Indiana  University,  which  is  located  at  Blooming- 
A  conference  on  the  subject  was  held  at  Indianapolis 
lune  15,  at  which  there  were  present  alumni  and  officials 
he  university,  citizens  and  the  mayor  of  Bloomington,  and 
ernor  Ralston.  A  motion  was  adopted  requesting  the 
ernor  to  appoint  a  committee  to   keep   track   of  the   situa- 

and  to  report  to  the  governor  at  intervals,  with  the  idea 
:  if  the  city  does  not  take  proper  steps  to  secure  an 
juate  and  safe  water-supply  the  legislature  will  be  asked 
ake    drastic    action — possibly    looking    to    the    removal    of 

university    to    some    other    site.      It    is    stated    that    water 

occurred   in   1S99,  1901,   1904,   190S   and  1913,  as  well 

his  year;   and   that   three  different   outside   engineers   have 

ised   the  city  to  make  radical   improvements  in   the  supply. 

many  local  "experts'*  is  given  as  the  reason  -why  this 
Ice    is    not    heeded.      Reports    of    typhoid    fever    caused    by 

water  appear  to  have  been  exaggerated  statements  of 
facts.     The  Bloomington  supply  is  from   several   impound- 

reservoirs   said   to   be   fed   by    springs.      The   choice   for   a 

supply  is  reported  to  lie  between  Griffey  Creek  and  the 
:te  River.    J.   G.   Harris,   mayor  of  Bloomington,   has  prom- 

that  the  city  will  take  prompt  action  to  meet  the  situ- 
I. 

I  (  ave-Iii  in  the  Open  Cut  being  made  for  the  Fourth 
.  Subway  in  Brooklyn,  X.  Y..  caused  the  collapse  of  the 
Bracing  and  sheeting,  the  fall  of  a  derrick  mounted  on 
cross-bracing,  the  death  of  one  workman  and  the  serious 
iv  nf  seven  others  on  June  22.  The  subway  at  this  point. 
veen    76th   to   77th   Sts.,   is  being   dug   in  a   wide,   open   cut, 


psed  Sheeting    urn  Bracing  iv  Subwai  Open 

i  i  i 

with  he  nature 

■i,l|-i  pgi  .Hi.       'I'll.      I  i.   ■:  in. ii     i  'on 

■    i'...    x.  v.     fori     i'it\.    is    the    general    contractor    mi 
ml   Carpenter,    Bo  Ick,  Inc.,  ol 

in    fi.r    the 
tins    was    arrested. 

M  In  in  ■    ( tmiiiii    or    Flood    Prevention    District    for 

•  lit    .nni    protection    of    Dayton   and    tin-    Miami    Valley, 

fur   which   was  ill.. I   on    Feb.    18   under   the 
r  Act  of  1914,  i  nee.     Tin-  Consei  • 

composed    "f  < Common    Pleas   Judge    from    each    "i 

counl  ii       -.  holl      mi     parti]     in    the    pi  oposed     i     I 

ti>     I    in     fa  \ I     I  In BtltUtlO  '     an. I 

i:t    beca  use 
.lib-  over   the  question   whethei    this   •■■ 

'   bli        \  1 1.  ■    prei  loua  i  tilings 

the   i '..hi  i  '  hi.  .1.    ..n    .i i. 

Is       ;|        |,.,i|lt 

Unit    til.-  constitutionality   of  i« 

i.  iimi   Unit  questions  as  to  the  Justness  of  the  law  in 

I.IIS        WOlllll 

i   puinta   raiat  o  I  he   SI  ant- 


ing of  the  petition  were  overruled  and  the  judgment  of  the 
Conservancy  Court  was  reversed  and  the  case  remanded 
for  further  proceedings  under  the  Conservancy  Act.  The  op- 
ponents of  the  proposed  distrii  have  by  law  seventy  days  in 
which  to  decide  whether  to  carry  the  case  to  the  State  Su- 
preme Court  for  final  decision,  but  have  verbally  agreed  to 
give  their  decision  at  an  earlier  date.  The  feature  of  the  law 
ruled  unconstitutional,  but  which  the  court  held  did  not  in- 
validate the  rest  of  the  act,  was  one  which  authorized  any 
conservancy  district  to  levy  a  0.3-milI  tax  to  defray  pre- 
liminary expenses.  We  are  informed  by  S.  H.  Ankeney.  of 
the  Dayton  Flood  Prevention  Committee,  that  the  ruling  on 
this  particular  point,  even  if  sustained  by  the  State  Supreme 
Court,  would  not  prevent  action  by  the  proposed  Miami  Con- 
servancy District,  since  Dayton  "is  paying  all  organization 
expenses  from  its  $2,000,000  fund  secured  by  popular  sub- 
scription   last    year." 


Mr.  K.  K.  Kuney,  formerly  Assistant  Engineer  of  the 
Great  Northern  Ry..  has  been  appointed  Locating  Engineer 
under    the    Alaska    Engineering    Commission. 

Mr.  Charles  Neilson,  former  General  Manager  of  the  Cin- 
cinnati,  Hamilton  *  Dayton  Ry.,  has  opened  offices  at  30 
Broad    St.,   New    Yo'k    City,   as    a    Consulting   Engineer. 

Mr.  Harry  F.  Sawteile.  Assoc.  M.  Am.  Soc.  C.  E.,  of  Cam- 
bridge, Mass..  has  been  appointed  Engineer  of  the  YVatuppa 
Tonds  and  Quequechan  River  Commission  of  Fall  River,  Mass. 

Brig.-Gen.  William  C.  Gorgas.  Surgeon  General,  U.  S.  A., 
former  Chief  Sanitary  Officer  of  the  Panama  Canal  Zone,  was; 
awarded  the  degree  of  Doctor  of  Laws  at  Yale  University, 
June    17. 

Mr.  J.  P..  Shidler,  Highway  Engineer.  U.  S.  Office  of  Public 
Roads,  has  resigned  to  become  County  Highway  Engineer  of 
Coahoma  County,  Miss.,  which  is  contemplating  the  expendi- 
ture  of   $500,000   on    road   improvements. 

Mr.  Keppelle  Hall,  for  several  years  Works  Engineer  of 
the  National  Cash  Register  Co..  Dayton,  Ohio,  and  recently  in 
contracting  work  in  the  Middle  West,  has  become  associated 
with  Sanford  E.  Thompson,  M.  Am.  Soc.  C.  E.,  Consulting  En- 
gineer.   Boston,    Mass. 

Mr.  H.  B.  Shoemaker,  recently  Roadmaster  of  the  Lake 
Shore  &  Michigan  Southern  Ry.,  at  Dunkirk,  X.  Y..  has  been 
appointed  Engineer  of  Maintenance-of-way  of  the  Chicago. 
Indiana  &  Southern  R.R..  succeeding  Mr.  M.  C.  Cleveland,  re- 
signed, as   noted   in   our  issue   of  May    21. 

Mr.    J.    C.    W.st.    recently    Local    Manager    of    the    Sullivan 
Machinery    Co..    at    San    Francis,...    Calif.,    has    been    promote,] 
to  be  General   Sales    Engineer,    with   headquarters   at    Ch 
111.     He  is  succeeded  at  So.n  Francisco  by  Mr.  Kay  r.  Mi  i 
recently    connected    with    the    Boston,    Mass.,    office. 

Mr.    Weston    E.    Fuller.    M.    Am.    Soc    C.    B.,    of    the    firm    of 
Ha/.cn  &   Whipple,   Consulting   Engineers,  New  York  City,  has 
been   awarded   the   graduate    Fuertes   Medal   of  the  Colli 
Civil   Engineering,  Cornell  University,  for  his  paper  on   "Flood 
Flows,"  presented   to  thi     \  nerican  Socletj    of  Civil   Eni 
last     February. 

Mr.   .lean    M.   Allen,    M.    Am.   Son.    M.    E.,    formerly   Superin- 
tendent    for    the     Hums     Bros.     Dredging    &     Engl 
Chicago,     111.,    has  ifflces    in    the    First     .National     Hank 

i  Consulting  Engineer,  specializing  in  hy- 
draulic dredging  and  hydraulic  till  projects  and  in  the  design 
..f  hydraulic  ami  dipper  dredges. 

Mr.  .1.  A  Craven,  Assoc  M.  Am.  Soc.  C  E.,  has  resigned  as 
Sanltarj    Engineer  Chemist    of   the   Indiana    state 

•  ■I'  Health,  Indianapolis,  lnd..  to  accept   a   position   with 
.Mr.    Morris    Knowles.   M.    Am.    Soc.    C.    E  .    Consultin 
PittSbUI  i>     SUCCl  •  .I.  .1     .-l      Indianapolis 

by    Mr.    John    i'.    Diggs,    former    Assistant     Water    Chemist 

in      intonlo    Llano,   Civil    Englni    r,   author  or  engineering 

textbooks   ami    ..lit,,,,    hai    established    .i    bureau    or   Spanlsh- 

llsh-Spanlsh    translations,    of    which    he    in 

A    Editor,   with   offices  at    in   North   Mountain    We., 

Montclair,  \    .1      ll.    will  specialise  in  technical  and  scientific 

texl i ks,  an  ,i  and 

dlplont  i  is   ami    advertisements,    which    are    to    he 

•  ii  ii.  i    t .  anslated    oi 

Mr.  Superintendent   of  Water  Servl if  the 

Missouri    Paclfl  promoted   to  be   Principal    \s- 

■ i.    with    i"    dquartera  at    st.    Louis,    Mo      Mr, 

•   in.i  graduated  in 
civil  engineering  at  Notre  Damn  University,  South   Bend,  lnd- 
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in  1900.  Most  of  his  early  engineering  experience  was  with 
the  Baltimore  &  Ohio  Southwestern  Ry.  In  April,  1906,  he 
joined  the  staff  of  the  Missouri  Pacific  Ry.  as  Assistant  En- 
gineer at  St.  Louis.  He  was  appointed  Superintendent  of 
Water   Service   in   1910. 

Dr.  Roland  P.  Davis,  Jun.  Am.  Soc.  C.  E.,  Professor  of 
structural  engineering  at  West  Virginia  University,  has  been 
appointed  Bridge  Engineer  of  the  West  Virginia  State  Road 
Bureau,  of  which  Mr.  A.  D.  Williams  is  Chief  Engineer.  Dr. 
Davis  is  a  graduate  of  the  Masachusetts  Institute  of  Tech- 
nology and  of  Cornell  University.  After  two  years'  experi- 
ence with  the  American  Bridge  Co.,  he  was  appointed  Instruc- 
tor in  structural  engineering  at  Cornell  University.  Since 
1911  he  has  been  the  head  of  the  department  of  structural 
and    hydraulic    engineering   at  West   Virginia   University. 

Mr.  William  A.  Bole,  M.  Am.  Soc.  M.  E.,  Assistant  General 
Manager  of  the  Westinghouse  Machine  Co.,  Pittsburgh,  Penn., 
has  been  elected  Vice-President  in  charge  of  production  and 
erection  for  the  plants  at  East  Pittsburgh  and  at  Trafford, 
Penn.  Mr.  Bole  has  been  in  continuous  employ  of  the  com- 
pany since  August.  18S2,  having  successively  filled  the  posi- 
tions of  General  Shop  Foreman.  Superintendent,  Manager  of 
Works  and  Consulting  Engineer,  and  has  therefore  taken  part 
in  the  growth  and  development  of  the  company  since  it  em- 
ployed lesr  than  100  men  until  the  present,  when  the  total 
forces    run    up   into   the    thousands. 

Mr.  A.  N.  Johnson,  M.  Am.  Soc.  C.  E.,  has  resigned  as  State 
Highway  Engineer  of  Illinois  to  accept  a  position  with  the 
Bureau  of  Municipal  Research,  New  York  City,  effective  July 
1.  Mr.  Johnson  is  a  native  of  Massachusetts  and  graduated 
in  civil  engineering  at  the  Lawrence  Scientific  School.  Har- 
vard University,  in  1894.  He  was  an  instructor  at  Harvard 
in  1895  and  1896.  and  then  for  two  years  was  Assistant  Engi- 
neer of  the  Massachusetts  Highway  Commission.  Prom  1898 
to  1905,  Mr.  Johnson  was  State  Highway  Engineer  of  Mary- 
land. For  a  year  he  was  Chief  Engineer  of  the  U.  S.  Office 
of  Public  Roads.  Washington,  D.  C,  and  since  1906  has  been 
State    Highway    Engineer    of    Illinois. 


Paul   Haupt,  a   prominent  contractor  of  Los  Angeles,  Calif., 

ied    -1 1 -'.       II.     was    born    in    Germany    61    years    ago    am] 

I         Angeles    in    l  S94. 

Samuel    Adrian    Everette,    a    consulting    en'gineei     of    Her- 

.,..i  i.  ,i   suicide  on   a   train   of   the  Central  of 

i    Griffin,  Ga.,  June  15. 

Arthui    l..   Northrup     Firsl     Assistant    Engineer,    New    York 
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.  ii  il   .in-' erlng   at    i  he   Ren- 
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AMERICAN    SOCIETY    OF    ENGINEERS.    A  I !(  'I  IITEI  'TS   All 
C(  INSTRUCTORS. 
July    3-4.      Convention    at    Brighton    Beach,    L.    I.      Secreta 
T.   Hugh   Boorman,   35    W.   39th  St.,   New    York   City. 

AMERICAN     SOCIETY'     OF     HEATING     AND     VENTILATP 
ENGINEERS. 
July    9-11.      Semi-annual    meeting   at    Cleveland,    <  ihio.    Sei 
J.    J.  Blaekmore.    29   W.    39th   St.,   New    York    City. 

OHIO    ELECTRIC    LIGHT    ASSOCIATION. 

July   16-19.      Annual  convention   at   Cedar    Point.   Ohio.    Si 
D.   L.    Gasgill,    Greenville,    Ohio. 

AMERICAN    ASSOCIATION    OF    RAILROAD    SUPERINTEM 
ENTS. 
Aug.    20-21.      Annual   meeting    in    New    Y'ork    City.      Secy.,  | 
H.   Harman,    Room   101,   Union   Station.    St.   Louis,   Mo.     |l 

AMERICAN  PEAT  SOCIETY. 

Aug.  20-22.     Annual  meeting  at   Huluth.    Minn.      Secv.,  Jul 
Bordollo,    17  Battery  Place,   New   York   City. 

Master  Car  Builders'  and    Master   Mechanics'    xssocintiont 

The  regular  annual  meetings  of  the  two  railway  mechaniil 
associations  "were  held  this  year  at  Atlantic  City  for  the  nir|- 
successive  time,  in  connection  with  the  usual  extensive  fl 
hibition  of  railway  machinery  and  appliances.  The  after 
ance  of  members  was  greater  than  ever  before,  but  the  (. 
hibitors  fell  off  slightly  from  recent  years,  due  no  doubt, 
the    business    depression. 

The  most  important  subject  brought  up  before  the  Mast 
Car  Builders'  Association  was  the  report  of  the  Committee 
Couplers,  which  has  narrowed  the  investigation  into  a  nl 
ard  coupler  down  to  two  types,  on  which  extensive  tests  a 
being  made.  The  president  elected  for  the  ensuing  year 
D.  F.  Crawford,  General  Superintendent  of  Motive  Pow 
Pennsylvania    Lines    West. 

In    the    American    Railway    Master    Mechanics'    Associatii 
the  three  subjects  of  most  importance  were  superheaters,  it 
chanical    stokers    and     headlights.       The     reports    and    disci 
sions   on    the    former    two    indicated    that    both    had    passed  I 
yond  experimental  stage  and  will  from  now  on  be  very  iftl 
sary   parts  of  railway  mechanical   equipment    to  be  studied  I 
improvements  and  not  for  justification.     The  locomotive  hen.' 
light   question    is   discussed    on    the   editorial    pages   of   this 
sue.      For    the    ensuing    year.    F.    F.    Gaines,    Superintendent 
Motive    Power,    Central   Georgia    Ry.,    was  elected    President  it 

Vmericnn      Institute     of     Chemical      ICngiiiecrs — The     six 

semi-annual  meeting  was  held  in  Troy.  N.  Y..  June  17-20,  wl, 
i  I.  .lit  30  members  in  attendance.  There  were  various  tei'i 
nical  excursions  and  much  routine  business  was  transact! 
including  the  presentation  of  reports.  Important  among  the 
items  was  the  description  of  the  "standard  combined  catalo 
ot  all  manufacturers  to  be  issued  under  the  auspi. 
Institute  by  F.  \V.  Dodg.  Co  (and  an\  other  concerns  Wj 
might  try  such  an  enterprise,  though  this  one  has  succeed! 
to    all    previous    projects    in    varied    lines). 

The  President's  address,  by  Prof.  M.  C.  U'hitaker.  of  K<j 
y0rk,    whs   an    argument   for  greatei    exchange   of   informal^ 

.in ■    chemical   industries   instead  of  the  "trade-sei  n  t"   i" 

v  hi.  ii    preva iis. 

\  impel',  •■Studies  on  Filtration."  b>  J.  \V.  liain  and  A  j' 
W'igle,  described  their  search  lor  data  on  the  residual  :i 
sorption  of  filtering  layers  of  Inert  mutter.  They  quotii 
Sliehter's  studies  (of  underground  Mow)  anil  stated  they  hij 
checked     them     as    applied     to     industrial     lilt,  i  in-  In 

, n    ::."  ,     \  oids   in    filter    i in,    irrespi  etivi    ol 

■   , .,;,,       i   „,!,  i    gruvit.\    th''   bed   held    II    to   L'U'  ,     moisture;   Ul 
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PRICE    tH.V.\«ES      VXD    THE    BISIXESS    OITLOOK 

renditions   are    much    better   than    they    appear    on   the   sur- 

Mueh   of   the   instability    in    business    is   due   to   the   fact 

'"  manv    concerns,    which    are    being    carried    by    the    banks. 

e  been    in    a   more    or   less    precarious    condition    ever   since 

trouble  in  1907.  It  is  probable  that  many  of  these  will 
■k  out,  but  some,  at  least,  will  have  to  be  reorganized, 
oerns  which  weathered  the  Sturm  of  that  year  without 
ible  are  in  better  condition  today  than  ever  before.  Some 
lolaint   ha«    be-n   made    relative    to   the   slow    trade    in    gen- 

■aerchandise,  but  this  is  more  the  result  of  unseasonable 
other  than  anything  else.  The  holiday  trade  in  a  retail 
•  was  not  especially  active.  Conditions  in  a  basic  way 
e  improved  during  the  month  and,  except  for  the  passing 
the  dividends  of  the  New  York.  New  Haven  &  Hartford 
there    has    been    less    bad    news    than     in     the     previous 

Construction   work    in    many    municipalities   promises   to    be 
A   more   active    next    year,    for  cities   are   now   able    to   sell 
T  bonds,    and    sales   of   fairly  large   amounts   are   being   re- 
>d  daily.    It  is  evident  that  there  will  be  as  much  mume- 
work    in    1914   as    there   was    in    1912.   and   it   is   also   prob- 
that    improved    highway    construction    will    be    as    large, 
i   though  it    may   be   done    on   a   slightly   different    basis, 
financial  conditions  improved  somewhat  all  over  the  coun- 
The    passage    of    the    Currency    Bill,    and     the     welcome 
■n   it   bv    representative   bankers   outside  of  New   York,   as- 
•»  it'  success,  and  the  fear  which  has  permeated  the  bank- 
■ community     because    of    the    uncertainty      regarding     the 
is   ,.f   the   national   banks   has   already   begun    to  abate.      It 
oves  from    finances   of    this   country    some   of   the    most  ob- 
te    customs    which    have    ever    been    allowed    to    creep    into 
organic    law     and    will    provide    means    to    move    the    crop 
year  without  great  stringency  in   industrial   centers.     Rail- 
earnings  continue  to  decrease.     The  recommendation  by  one 
,  in    the   councils   of   the   government    that    rates   on   a   New 
land   railway   be   increased,   lends   more   color   to   the   belief 
the    railways    are    making    out    a    strong    case    for    per- 
son   to    increase   their    rates.      It   is   evident   that   new    con- 
ction   on    the    railways,   and   even    the   averting  of  more  re- 
eielwpe,    can    be    accomplished    only    through    an    increased 
i, U'      ..l-    a    substantial    reduction    in    expenditures,    but    the 
r  s.-ems   most  unlikely.      Few   of  the   railways  are  making 
Improvements,    although    the    Union    Pacific    is    going    for- 
I    with    its    double-tracking     work,     and     indications     are 
il    thiit    the    Pennsylvania    will    resume    work    on    its    low- 
le    freight    line. 

►notation's  for  iron  and  steel  seem  to  have  reached  a  tern- 
iry  halt,  at  least.  Some  good  buying  of  pig  iron  developed 
v 'in  the  month  which  resulted  in  advancing  quotations  of 
ton  This  was  from  consumers  who  needed  raw  ma- 
lor  early  delivery.  At  the  same  time,  manufacturers 
radically  all  lines  are  refusing  to  make  long-term  con- 
ts  at  the  prevailing  low  prices;  the  steel  corporation  is 
picuous  in  this  attitude.  The  production  of  iron  con- 
es to  decrease  and  it  is  probable  that  the  total  output 
ember  will  be  less  than  2.HOU.H0U  tons.  This  is 
Bwhat  larger  than  consumption,  for  the  steel  mills  are 
bag  shipments  at  the  rate  of  about  ««',  of  capacity.  Such 
w   rate    cannot    continue    very    long    without    a    eorrespond- 

Mductlon    in    II utput    of   tie'    blast    furnaces,    but   this  is 

Idereri    highly    improbable. 

letals  have  been  in  very  li^lit  requisition,  and  practically 
have  steadilj  declihtd  Copper  sold  at  the  lowest 
•e  of  the  vear,  but  the  quotation  oi  14c.  brought  enough 
advance  electrolytic  to  I  Be,  tin  is  selling  at  the 
si  quotation  in  more  than  a  year  and  a  half,  while  spelter, 
and  antimonj  are  :ii  correspondingly  low  levels.  Stocks 
-in    to    I"'    accumulal  Ing    in    all    lini  s 

irovemenl    in    financial   conditions  abroad,   especially 

lided    matteri     In    tl itry,    and    it    is    e 

as   ih,.  sore  spots   in    Europi    are   healed  up,   there 

opportunity    for     \merican    bankers   to  secure   funds 

abroad    which    will    materials     .ml    in    the    refunding    of 

i    »  hi.  h    tall   due   ill    1  I'l  I 

n  these  securities   are   nut   mi   a    permanent    basis,   or   as- 

i  thai     they    will    be    placed    on    a    permanent 

!.    it    will    be    a    signal    lor    business    revival. 

additions    in    Mexico    continue    much    tin-   same   as  a    month 

exciting   bss   Interest,   perhaps,    because   the   story 

abor   Is    falrlj     ivell    employed,    ti  0   great    num- 

i    in    any    center,    but    more 

Line     work    than    usual,    ami    more    factory    hands 
urei    ii.  i  e    i>    en    taken    I' 

I.  MKIIt 

number   ol    laboreri    ami   mechanics  are 
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CEMENT,    LIME    AND    BRICK 

Portland  Cement — As  this  is  the  normal  dull  season  of  the 
year,  cement  manufacturers  are  not,  as  a  rule,  optimistic. 
This  year,  there  was  a  more  or  less  general  slowing  down  in 
business,  and  it  was  assumed  that  those  in  this  industry  would 
be  unusually  pessimistic.  This  is  not  true.  There  are  no  long- 
time contracts  being  made,  but  there  are  a  few  on  the  books. 
Stocks  at  the  mills  are  small  and  are  not  accumulating  rap- 
idly. The  outlook  for  next  year,  while  not  particularly  bright, 
is  fair,  and  the  Lehigh  Valley  mills  expect  a  great  deal  of 
business  from  New  York  in  connection  with  the  subway  "work. 
If  this  general  business  falls  off  to  a  large  extent,  this  work 
will  keep  up  and  it  will  mean  consumption  of  a  vast  quantity 
of  cement. 

Quotations  are  unchanged  at  $1.5S  for  delivery  within 
lighterage  limits  New  York,  which  is  equivalent  to  $1.46 
Jersey  City  and  95c.  per  bbl.  in  bulk  at  the  mill.  Dealers  can 
secure  an  extra  5c,  and  sometimes  contractors  in  New  York 
are  able  to  obtain  the  dealers'  price.  The  delivered  price  in 
New  York  is  subject  to  the  usual  allowance  of  40c.  for  bags 
returned.  Quotations  are  as  follows  at  leading  consuming 
centers: 

Boston,    $1.32    f.o.b..    not    including    package. 
Chicago.    $1.30    f.o.b.,    not    including    package. 
Cleveland,   $1.30  f.o.b..   not  including  package. 
Detroit,    $1.29   f.o.b.,    not    including    package. 
Minneapolis,    $1.40    f.o.b.,    not    including    package. 
Pittsburgh.    $1.20   f.o.b..    not  including   package. 
St.   Paul,   $1.40   f.o.b.,   not   including  package. 

Brick — Some  manufacturers  in  an  endeavor  to  realize  funds 
have  made  concessions  for  early  deliveries,  and  sales  are  re- 
ported as  low  as  $5  75  New  York  for  Hudson  River  common. 
It  cannot  be  said  that  there  is  any  great  over-production,  but 
many  contractors  believe  brick  are  too  high,  and  they  are 
waiting  to  buy  at  something  below  $6.  New  York.  In  Newark, 
the  price  from  dealer's  yard  is  without  change  from  last 
month  at  $7.25@7.75  per  thousand. 

Lime — The  market  is  steady  and  without  change  from  last 
month  as  follows:  State  common,  200  lb.  net.  97c.  per  bbl.: 
the  former  brand  Rockland-Rockport,  special.  300  lb.,  has 
been  succeeded  bv  the  brand  "300  Star."  $1.37;  finishing  300 
lb..  $1.55.  an  advance  of  15c:  finishing  200  lb.,  $1.10,  an  ad- 
vance of  Sc:  350  lb.,  $1.72.  an  advance  of  10c 

Plaster  Blocks — Prices  are  without  change,  and  the  mar- 
ket   is   fairiy    active,    quotations    being    as    follows: 

Weight,  per      Price,  per 
sq.ft..  lb.       sq.ft.,  cents 

2-in 7  6 

3-in SV4  6% 

4-in 11  7% 

These  blocks  are  made  32  in.  long  by  13%  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid,  but 
the   others   are    hollow. 

The  following  quotations  are  current  for  small  lots  from 
store  at  Chicago  and  other  jobbing  points: 

CRUSHED   STONE,   SWD    AMI   GRAVEL 

I'niMiieii  stone — The  activity  which  was  noted  in  November 

has  for  the  most  pari  continued  during  the  present  month,  and 
quantities  of  stone  have  been  shipped  mi"  the  New  York 
market  for  subway  construction.  Quotations  are  firm,  the 
higher  range  established  last  month  ol  9Bi  "M  in  for  •'■1-in. 
stone  and  SRife  95c  per  cu.yd.  for  l'^-in.  stone.  These  quota 
tions  are  tor  full  cargo  lots  ol  BOO  cu.yd.  delivered  alongside 
of  dock  in  New  York  and  Brooklyn.  In  Boston,  all  sizes  of 
stone  at"  sold  at  mic  per  net  ton  f.o.b.  quarry,  freight  rates 
to  Boston  being  about  40c.  per  ton 

Snnil — ActlvitJ     is    fair,    ami    a    g 1    di  al    of    sand    is    being 

used    in   various   ways   of   consumption.      There   has   also 

an    unusual    amount    of    paving    work    In    New    York    durin       .    ii 

early     winter        The     ruin  01       is     BOc.     per     in 

shipments    of    500    cu.yd.      Tins    is    for    delivi  ry    alongside    of 
dock   New  Y'ork. 

Gravel — Business  is  steady,  the  demand  being  sufficient  to 
absorb  all  the  material  which  comes  on  this  market.  Prices 
are  stes  t  '      This  quotation  is  for  bus  of 

500  cu.yd.,  delivered  alongsldi    of  dock,   New    fork,     in   Boston 

,  lis  at    .'...     pet    ■  n  j  'i 

IRON     VM»    STEEL 


Pin     Iron        \     I  u.  In,  i     ,ui  lailm 

during    November,    and    it    is    Ilk 
with    .i    prod 
i  ii  i  ember    «  ill    fall    shot 
high    figure,    curtailment    amount 
ii  output      ii 

Is  i hast  ic,  :i  nd  ''\  Idences  may 

ma  rkets  will  '  ter  poi 

I,    during   the 
the    Internal  lonal    I  ! 

oi    ii.  ..,  I-,   a  ii 

no a  e   '"us   bj    .'    i  "ii  ndrj    Interest 
turn    Is    near.      Some    of    Ihi     lead 
refusing   to  make  quotatl 
and    I" ."  i     all]    all   "i    thi 


lit     In    production    was    made 
alter     '_' I     SU 

iii  and  o\  ■ 
t  of  ibis  figure.  From  the 
;  in  more  than  -"■ ,  «>r  the 
vldenl  that  this  curtailment 
shortly  be  forthcoming  that 
itlon.     i',  Import- 

month,   i.iii   the  purchase   by 

i\  ei  .'i    pu 

in    the    Bast    Indicate    that    a 

ii      makers   of   pig    Iri 

nmedlate  shipment, 
i  unit   In    refusing    to   make 
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contracts  for  long-time  delivery  at  prevailing  quotations. 
While  the  market  is  not  as  low  as  it  has  been  at  times  dur- 
ing the  last  three  years,  it  must  be  remembered  that  labor 
costs  have  advanced,  and  until  there  is  a  readjustment  some- 
!  i,  along  the  line,  blast-furnace  interests  will  not  be  able 
to  sell  at  the  old  quotations.  For  the  present,  $10.50,  Birming- 
ham, seems  to  be  the  bottom  price  in  that  market.  It  was 
less  than  three  years  ago  that  $9.50  was  openly  quoted.  Con- 
sumers continue  to  specify  for  prompt  shipments,  indicating 
that  stocks  are  meager  and  it  is  estimated  that  stocks  in  the 
banks  of  blast  furnaces  in  the  East  are  fully  50,000  tons  less 
than    they   were   at   the   corresponding   time    last   year. 

Quotations  are  as  follows  for  lots  of  100  tons  and  over  at 
the  points  named:  Cincinnati,  Southern  Foundry  No.  2. 
$13.75Sj14.25;  Southern  Foundry  No.  4,  $13.25  &  13.75,  which 
is  an  advance  of  50c.  compared  with  last  month;  Northern 
Foundry  No.  2  in  that  market  is  $14. 25ft  14.75.  In  New  York, 
Northern  Foundry  No.  2  plain  is  $14.50  @  15,  and  Northern 
Foundry  No.  2X  is  $15.25r&15.50.  In  Chicago,  Northern 
Foundry  No.  2  is  $14@15,  while  Southern  Foundry  in  that 
market  is  quoted  at  $15@15.50.  In  Birmingham,  Southern 
Foundrv  No.  2  is  $10.50 ©11.  In  Pittsburgh,  bessemer  iron 
is  $15.90  and  basic,  $13.65,  a  decline  of  25c.  per  ton  in  basic; 
these  quotations,  including  the  90c.  freight  rate  from  the 
valley   to   Pittsburgh. 

Steel  Rnils — The  only  important  purchase  in  rails  during 
the  month  was  by  a  Canadian  company,  who,  however,  were 
able  to  supply  their  wants  at  Canadian  mills.  More  hope  is 
expressed  tha't  the  Pennsylvania  and  the  New  York  Central 
will  place  their  orders  shortly  after  the  first  of  the  year. 
The  Norfolk  &  AVestern  purchased  about  30,000  tons  of  rails 
about  the  middle  of  December.  The  unfilled  orders  of  the 
U.  S.  Steel  Corporation  fell  off  only  slightly  during  Novem- 
ber there  being  but  117,000  tons  reduction.  This  was  the 
result  of  several  factors.  Shipments  from  the  mills  were 
small,  and  the  large  orders  for  tinplate  placed  in  November, 
which  is  usual  at  that  time  of  year,  are  an  evidence  that  the 
falling  off  in  December  will  be  somewhat  larger,  despite  the 
fact    that    there    have   been    fair   orders    taken. 

Quotations  are  as  follows:  Standard  sections  of  bessemer 
rails  are  $28:  openhearth  rails.  $30,  these  quotations  being 
f.o.b.  Pittsburgh.  Girder  rails  in  30-ft.  lengths  are  $38.40  pel- 
gross  ton.  and  in  60-ft.  lengths,  $3S.40  f.o.b.  New  York.  Other 
quotations  f.o.b.  Pittsburgh  are  as  follows:  35-  to  45-lb.  sec- 
tions. 1.25c.  per  lb.;  16-  and  20-lb.  sections,  1.30c;  12-  and  14- 
lb  ,  1.35c;  S-  and  10-lb.,  1.40c,  all  in  carload  lots.  In  New 
York,  relaying  rails  are  now  quoted  at  $21,  while  in  Chicago, 
the    price    is    without    change    at    $24. 

Track  Supplies — A  few  of  the  railways  have  come  into 
the  market,  and  purchased  sparingly.  It  is  estimated  that 
there  are  inquiries  for  at  least  50,000  kegs  of  spikes.  Some 
very  fair  business  has  been  done  in  bars  for  railway  use. 
Quotations  are  without  change,  1.55c  being  the  generally 
quoted  price  for  large  spikes  in  Pittsburgh,  and  small  spikes 
are  1.65ft  1.70c  In  Chicago,  the  market  is  represented  at 
1  70@1.75c.  Track  bolts  with  square  nuts  are  2.15@2.20c.  and 
angle  bars  are  1.50c.;  all  of  these  quotations  are  per  pound. 
Tie  plates  in  Chicago  are  $30ft32  per  net  ton,  but  business 
is  unsatisfactory.  Extras  on  railroad  and  boat  spikes  are 
without   change   as   follows: 


Railroad    spikes 

3.    3%.    4,   4y2    and    5x% Extra 

8%,    4    and    4x  ,',. Extra 

3.    3V4,    4    and    4%x% Extra 

Extra 

and    3%xfr, ISx!ra 

tx  :.      Extra 


Cents 
.10 
.20 
.30 
.40 
.60 


80 


Cast-Iron  I'ipt — Business  has  fallen  off  and  some  extfj 
ly  low  prices  were  made  for  the  Hartford,  Conn.,  letting! 
formation  is  not  available  as  yet  for  the  Schenectady,  N 
work,  but  it  is  probable  that  this  also  went  at  a  eomp 
tively  low  figure.  In  Birmingham,  it  is  reported  that 
mills  are  working  only  four  or  five  days  a  week,  and  co 
tions  are  much  unsettled.  In  Chicago,  the  market  is 
by  50c.  a  ton,  while  in  New  York,  quotations  are  $1  a  ton 
than  a  month  ago.  The  following  prices  are  more  or 
nominal,    but    the    general    range    is    as    follows: 

Chicago,   4-in.,   $27.50;   6-  to  12-in.,   $25.50;    15-in.  and  lai 
$24.50. 

Birmingham,   Ala.,   4-in„  $22;   6-in.   and  larger,   $20. 

New  York,   6-in.,   $226423.  ' 

Gas  pipe  is   $1   a   ton  higher   in  all   markets. 

Plates — Business  in  this  line  has  been  exceedingly  q 
although  a  distribution  of  orders  by  the  Grand  Trunk 
late  in  the  month  gave  some  sign  that  the  railways  m 
again  enter  the  market  for  equipment.  The  Union  Pa 
has  inquiries  out  for  a  large  number  of  refrigerator 
A^ery  little  shipbuilding  work  is  coming  out,  but  it  is  cxpe 
that  after  the  first  of  the  year,  considerable  improvement 
be  noted  as  far  as  the  plate  industry  is  concerned.  No  1 
pipe  contracts  are  in  sight,  except  something  for  Ott: 
Ont.,  which  will  require  upward  of  40,000  tons  of  plates. 

Quotations  are  again  lower  and  1.20c  can  be  done 
almost  any  kind  of  work,  f.o.b.  Pittsburgh.  Gages  u 
Vi  in.,  to  and  including  ft  in.,  are  held  at  3.10c  Undei 
but  not  including  No.  S,  are  1.35c  In  New  York  plates 
held  at  1.36c  In  Chicago,  mill  deliveries  are  1.38c, 
plates  from  store  in  Chicago  are  1.75c. 

riling,  Sheet  Steel — Business  continues  inactive  with 
than  the  normal  inquiry  and  prices  are  made  to  suit 
dividual  jobs.  Should  an  attractive  order  be  forthcomir 
is  probable  that  quotations  could  be  made  nearly  as  loi 
that  prevailing  now  for  shapes,  but  in  the  absence  of 
ness  the  quotation  is  nominal  at  1.50c  per  lb.,  f.o.b.  J 
burgh. 

Rivets — The  market  has  again  weakened,  and  there  is 
little  business.  Sales  have  been  made  in  a  large  way  at 
for  structural  rivets  in  Pittsburgh,  $1.75@1.80,  for  cone- 
boiler  rivets.  Structural  rivets  from  store  are  held  at 
and  boiler  rivets  at  $2.60.  These  prices  are  per  100  lb., 
Pittsburgh. 

Sheets — In  the  last  month,  the  price  of  sheets  has 
reduced  as  much  as  $2  per'  ton,  or  to  a  base  of  1.90,  I 
burgh.  This,  however,  applies  only  to  large  contracts, 
there  is  considerable  irregularity  in  the  market.  Dealer! 
refusing  to  make  contracts  for  long-time  delivery  at 
figures,  and  it  is  claimed  that  prevailing  prices  are  ju: 
low  as  they  were  in  the  corresponding  month  of  1911  I 
sheets,  for  a  short  time,  sold  at  1.80c,  Pittsburgh.  1'iaeti 
none  of  the  sheet  mills  are  running  to  more  than  60%  o 
pacity,  and  many  of  them  are  not  doing  more  than  50 
capacity.  The  following  quotations  are  current  for  1 
lots,   f.o.b.    Pittsburgh,   and   small    lots   from   store   in   Chi 


Structural    .Materials — New    orders    have    been    exceedingly 

light      and     building    construction     work     has     fallen     off    con- 

Iderably    in   all   large   cities.     There    lias   been    practically   no 

railroad     buying,    and    in    consequence    tin'    demand    for    struc- 
material    lias    bee,,    more    than    usually   quiet.      In    the  New 

ory,  there   will  be  a   ureal   deal  of  work  next   year 

count   "i   'in    subway,    everal  large  structures  which 

been   planned   foi    some   time. 

Quotation:     n      a    easier,   and    1.10c,    is   regularly   made 

■H    Pittsburgh    for   a    basi     prlci        This   Includes    l   beams,   3  to 

16   in     channels  '■'<  to   IB  In.,  angles  3  to  «   in.,  i   tees  over  :s 

mi     cla      i        ol     material,    as    low    as    LIB    Pittsburgh 

),    ii. i thei    tatlon     are   as    follows:   T-beams 

IB    in.    ii-i, earns   over    18    In.,    channels   over    16   in.,   and 

angles   ovei    I  ::'"       dei  i     bea  mi    ■■<  ml    bulb  an    l  ■■  > 

ths  under   3  it    to  2  ii.  Inclusive,  25c. 

i,  ■   2   it     to  1  ft.,   im  in   ive,   BOc      less   than    t  f< 

i  oi    .lining  to  spi  i  Ifli  .i   leng  t  ha  ovei    8   ft. 
..nt  Inne   will,..  .it  Si  '"  i    18c, 

ripe     The  ma  rki  I   contlnui      stead}     a  nd  falrl 

I,,,..,    been  booked   within  the  lasi   two   iweel         In  ibis 
i    for    Itself,    or    i  ai  hei .    con- 
tinuing the  reci i  tabllshed  earl;    In  the  year,  and   1918  has 

,,,    tie     pipe    trade       Discounts 
.  nd    ai  e    me  lis  nged    1 1  om    lai  I    i th 


,    I      loll      Welded 

tee!   lap   welded 
1   lai 


Black 


81  ,,  t 
,  ■  i     pi t     pit,. 


,  i    i  nlsed 

1 


.1.,  ii, 

.    o 

12 

...     .., 

. 
I    18 

I  .27 


rVntH , 

tinlviin- 
|Md 


ir,   mi 
I    r.l 


Cents  per  pound- 


Nos. 

10  and  11. 
12 


Carload  lots,  Pittsburgh   Small  lots.  Chi 


and  14. 
15  and  16.. 
17  to  21... 
22  and  24 
25  and  26.  . 
27 


Black 

1.65 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.10 


Galv. 

2.00 
2.10 
2.10 
2.25 
2.40 
2.55 
2.70 
2.75 


2.35 

2.4  5 
2.55 
2.60 
2.65 
2.70 
2.75 
3.15 


28     

30     

Old  Materials — In  several  centers,  encouraging  report: 
given  relative  lo  the  old  material  market.  Consume* 
buying  some  material,  and  it  would  not  be  at  all  surpr 
if  the  market  should  show  real  activity  within  the  ncM 
or  tin,,  months,  even  though  quotations  do  not  a,l\  me,. 
terially.  Prices  have  sagged  to  lower  levels.  Quotation 
gross  ton  are  as  follows: 

Heavy-melting  steel   scrap .f 7.r, iki 

No.   I   railroad  wrought 10.29 

Pipes    ami     Hues 0.751 

Stove     plate 7.00« 

Malleable   castings 

No.  l    \  ard   "  rough!   long 

X,,.    I    yard    wrought    short 7  75  81 

No     I    machlnerj    east 

in  Chicago,  there  lias  been  slightly  more  animation, 
advances  In  quotations  are  reported,  ami  il  Is  evident 
the    market     there    is    somewhat    better.      Quotations    per   i 

loll        i  I    e      ::■■       follOWS; 

il.    ,  .  ,     melting     steel     scrap 

f.  i    a. 

No.      I      lalll  o.i, I      W  I  ought 


i , , , ,  i    wrought 
i    cast    Bcrap 

railroad    w xht 

l 




. 




some 
lo.7l>,  \ 
llnw    Ii 


P M..I  11,1, 

Agricultural     malleabli 

R  ,, i ■ 

in   i  'i  1 1    burgh,   lie    market    Is  exceedingly    quiet 

., v  >,    n,.  1 1  in.     :  i .  .  i     .  ,  .i  |i   I,  ,  \ ,    been   madi    a  I 

,,i  hi  i     "''i'  I  lai      ha    •     been    reduced    t n,  spon 

Quol  ,t i"  i    ■■  i  o      i, ui    "  •    a     follows: 

Selected  heavy  steel     crap  llfj 

R(  rolllnx     rails  HRB 

No.  1  cast  scrap.  I"  '.' 

.,,     v.  i,,  ,  I  18  0 

Machine-shop  turnln  '■    " 

Btovi     plati 

VI  Ir.-      w  hill     i have   di  cllni  ,1    In    ,,t  hci    tines,   Hie 

I ,    I  Ml    I  I,      ,  I.,     ,      I,       I    ■     .,.      Il,     ,1       ill        V,     II    ■  p|     ...I.I, I      ., 

I,,  1 1,  ,    I,,,    in,         I,  ,      hi  en    i  nlliiK       Home    manufi ■ 

...     I  ,.,  lilt, III,     l.l       III       I   be      ,,,    HI        llllll,, 

,, .      ,       follows      Pah mi  hi  'I    "  ii nlihi 
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zh,  $1.55  in  carload  lots.  In  carload  lots  to  retailers, 
ilvanized  barbed  wire,  $1.95  and  plain  fence  wire  is 
i  Chicago,  painted  wire  is  $1.58;  painted  barbed  wire, 
lvanized  barbed  wire,  $2.10.  All  of  these  quotations 
100   lb. 

Rope — Revised  discounts  are  47  and  2V»%  from  list 
anized  and  55  and  2fe%  for  the  bright.  At  these 
s  the  net  price  of  wire  rope  ;.t  the  mills  is  as  follows: 


Net   price   per   100   ft. 
With   bolted  joints   complete 


ret  Shape* — Business  continues  quiet,  which  indicates  a 
Dg  down  in  consumption,  but  numerous  consumers  who 
time  pieced  in  their  odd  lots  from  store  are  now  buying 
rloads.  For  this  reason,  store  business  has  been  timet. 
ollowing  quotations  for  small  lots  from  warehouse  stocks, 
York,  and   other  jobbing  points. 

Cents 
,d    iron.  Per  lb. 

J  1%   in.,   round   and   square 1.90 

4   in.    x    ",    to    1    in 1.90 

4  in.   X    %    to  in 2.10 

Ufay    liars    3.40 

steel: 

to  3  in.,   round   and    square L.90 

j  6   in.    x    %    to    1    in 1.95 

0  6    in.    x    Vi    and    lcl    in 2.05 

r— %     and     I.1,     in 2.00 

ids— 1  <A  to  6x        in.  to  Xo.  8 2.2 

and   channels — 3   to   15   in 1.95 


i.  X    Vi    In.    and    larger 1.95 

In.  and   H   in 2.40 

to   tVi    in.    x    Vs.    in 2.15 

in.  x    ,';.    in.  and  thicker 2.05 

,    1  >4     in.    x     ft     in 2.15 

,  1>4    in.  x   >s    in 2.20 


to   -'  •    x    Vt    in 2.10 

K     ,,     in 2.20 

I,    and    larger 2.10 

lln — Some  sales  are  being  made  to  the  larger  jobbers  on 
is  of  $1.55  f.o.b.  Pittsburgh.  For  the  most  part,  consum- 
re  supplying  their  needs  on  a  basis  of  a  wholesale  quo- 
I  of  $1.61)  Pittsburgh.  Wire  nails  in  carload  lots  to  re- 
s  are  $1.70  Pittsburgh,  and  cut  nails  in  the  same  quan- 
t  point  of  shipment  are  $1.05.  In  New  York,  wire  nails 
store  are  $1.95#2,  and  cut  nails  $1.90(5  1.85.  In  Chicago, 
nails  are    $1.88.      All    of   these   quotations   are   per   keg    to 

■In — Prices  are   steady   and   without    change,   as   follows. 
pries  are    per   100   lb.,   f.o.b.   Pittsburgh: 


lis; 

H   In. 


d   ,.. 
14  it. 


3.00 
2.80 


Extras    for    BB 


Extras  tor  triple   i:   |  BBB) 


4   %    I" 2c. 

d  larger 1 .  75c. 

lulil   Knlex      Thi    tr>       lit  rati       on  finished-steel  prod 
Hi.      Pittsburgh      I  ■  ludlng     plates,     sti  n 

■.merchant    steel    and    fittings,   pi  nl 

nlzeil    wire,    nails,     rivets,    spikes    and    bolts     tin 

I .  mi  |.t    planished  ),   •  I  i.i  in.   eii    ,    an     as   follows,    in 

in    lb.  :    Alb.un  .     Hi;     Buffalo.     I  I       Boston      IS;     Haiti- 

Cleveland,   10:   I  lolumbus     I  2 

is      Deny.  r.    Colo  it         Hart  Isbtiig, 

llle,   18;   \'.  «    N  oi  k,    18     Norfoll  .    20     Philad    Iphla, 

II1        I'm  Inn,,,,, I.   L'n;   Si  rantoi  i      i  outs,   23; 

Inglon.    1  i  i 

Heh  PnlntK     The  following  pii.es  an  b    mill 

,ltch    p,  rs:    lor   BO-Ih 

I.-,    ft     po|,,|  II,     ,-all     In    fl 

.    $1S       I  ,    ft 

;   lfi-fl     points,    S27  Ml    of    the 

,1    with    threi  •    t  to     10-ft     points 

i-lh     i  .ii     which    have  only   i  wo 

Irnl    Riveted    Pipe  Tile    fol- 

f.iinl    ..r    r.o     in     ind     10 
ll«t       'ii  nrdi  I"    nmountln 

i ' 


Galvan- 

Plain 

Asphalted 

ized 

$19.76 

$21.48 

S30.74 

23.40 

23.70 

37.14 

33.05 

35.76 

49.73 

37. 5S 

40.76 

56    ^2 

43.17 

46.80 

65.00 

50.06 

50    10 

74.22 

66.42 

71    08 

96.15 

71    20 

7,'  -■: 

102.24 

5 

S9.15 

US.  30 

96.55 

127.98 

99.14 

105.51 

138    85 

108    05 

114    89 

151.92 

117.53 

124.82 

166. 5S 

1117.43 

177.    95 

226.44 

183    7!' 

193.30 

24S.39 

200    4S 

210.64 

269    21 

219.92 

231.07 

293. 99 

280.20 

292.41 

370. 7v 

3ul .32 

31  1    89 

395.37 

324    81 

399.15 

ivier  gages  at  corresponding 

Coke — While  the  market  is  no  stronger,  it  is  surelv  not  any 
easier,  and  following  the  low  quotation  of  $1.80  Pittsburgh 
made  in  November,  the  lowest  price  heard  now  is  $1.85  at  the 
same  point.  A  fair  amount  of  business  has  been  transacted 
for  next  year's  delivery  at  this  quotation,  and  some  coke 
makers  are  asking  $2  for  contracts  covering  the  first  half. 
Xo  business,  however,  has  been  closed  at  this  figure.  The 
best  grades  of  72-hr.  foundry  coke  are  $2.50tfi2.f,ii  per  net  ton 
at  oven.  The  output  in  the  upper  and  lower  Connellsville 
regions  showed  a  steady  decline,  and  for  the  week  ending  Dec. 
13  aggregated  307.000  tons  compared  with  364,000  tons  early 
in   November. 

REINFORCING   MATERIAL 

Mars,  Concrete  Reinforcing — Business  is  very  quiet,  and  few 
large  orders  have  been  placed.  It  is  evident  that  any  orders 
of  sufficient  size  to  seriously  test  the  market  would  firing  a 
different  range  of  quotations.  The  following  figures  are  more 
or  less  nominal  owing  to  the  absence  of  sufficient  business 
on  which  to  base  prices: 

Cents    per    pound 
Warehouse        Delivered 

from 
Pittsburgh      Warehouse 
Xew  Y'ork 


Mill  Shipments 

Pittsburgh 


-in.    and    larger 


1.85 


2.25 


1.95 

2.30 

2  !  5 

2.35 

2.45 

2  50 

2.75 

Style 
No. 


I  'l  nss  s.e. 

area  pet- 
it, width 
,,  102 
ii  077 
,i  058 
,.  mi 
,,  17,1 
ii.  l  12 
ti  121 
.,  11" 
..   085 

m 

9 

n  196 
0  I  16 
,,    109 

0  '     ' 

.,  208 

,i  151 

ii  101 


PRICE  PEP.  100  SQ.FT. 

, Plain  material N 

Less  than 

car  lots 

Ca  rli, a, l        a  nil  over 

lots         l". sq  it. 

$1.00  $1.23 

0.80  n    97 


,i 

,i      I!' 

1  69 
1  .  16 

I  29 
1.17 
,,    96 

II  Ml 

0    66 

2.  19 


2.06 

1     10 


2   :;i 
i    go 


Carload 
lots 

$1.12 

0  89 

,'    71 

1  « 
i  62 
i  13 
1  .30 

1  07 

n  89 

||  7:: 

2  in 
2    14 

I    ill 

||    97 


vanized > 

1.,-ss  than 
car  lots 

and  , ,  vei- 
10,  000  sq.ft. 
$1.34 

1  ,,,, 

,i     M 

0.66 

2  2  4 


•ThiS     mat.  rial 

34,     12  in I     68 

150,    2! '  00    1 1 


MET  \l.> 


Capper     Bti    Ing    bj     dealt 


In- 


insume 
iture  of  the  Ing   ila\ 

Hi,,  i      Starting    it    14.87' 

,1      1  ...        was     pn  i.l 

The    visible   supplies   ol    pi  i  during 

the  month  of  Ni  e  Buppl\    tit 

out  the  «  oi  id  was  •'  i li.    on  Dei 

date   last    year.      This   reduc- 

ol     ,i '    an   equal   amount    in   both    Europe   and   the 

Unltt  •! 

i  in — Bi  <  'in    da )    thei      n  in   !>.■ 

and   then  at 
will  almost  cease    ind  remain   In  that  condition   fo 
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more.  Throughout  the  entire  month  sales  have  been  made 
at  continually  lower  prices,  and  in  a  wholesale  way.  tin  is 
now  available  at  3c.  below  the  quotation  named  the  last  week 
in  November.  Sales  were  made  recently  at  36.65c.  The  statis- 
tical position  is  fairly  strong,  but  not  especially  so.  and  the 
visible    supply    throughout    the    world    is    increasing. 

Lead — Consumers  came  into  the  market  the  last  part  of 
December,  and  bought  fairly  large  quantities.  This  was  of 
sufficient  size  to  warrant  an  advance  of  10c.  per  100  lb.  in 
the  New  York  market,  and  this  followed  a  gradually  advanc- 
ing market  in  St.  Louis,  where  there  have  been  numerous 
sales  for  consumers  in  all  parts  of  the  country.  The  lead 
market  appears  to  be  considerably  better  than  at  any  time 
in  three  or  four  months.  The  market  in  New  York  is  now 
4.10c. 

Spelter — The  market  is  exceedingly  quiet,  consumers  being 
unwilling  to  buy  at  present  quotations  and  producers  are 
not  inclined  to  make  commitments  for  future  delivery.  in 
New   York    5.20c.    is   quoted,    and    in    St.    Louis   5.05c. 

Sheet  Copper— The  demand  for  copper  sheets  has  been  re- 
vived and  the  base  price  is  now  20c.  Even  at  this  figure  it  is 
evident  that  concessions  would  be  made  if  there  were  a  large 
order    placed. 

Copper  Wire— Business  is  dull,  in  spite  of  a  revision  in 
quotations,  and  few  new  orders  have  been  placed.  The  new 
price  is   15  94  c.  for  copper  wire. 

-Quotations   lower,    in    practically   all 


Miscellaneoii 


Met* 


lines. 


lb. 


Bismuth    $2-25 

Brass  tubes,  iron-pipe  sizes: 

„    ■  .  .20y2 

&ft-,-,B :::::::::::::::::     :i's 

3«L"ln ...  .19% 

4-in 15  a? 

Brass    rods    '•,  5  3? 

Brass    sheets     ■  •  •  ■ \c> 

Solder,  half  and  half  guaranteed " 

Zinc    sheets     • "55 

.Manganese    bronze    rods....... - 

Manganese  bronze  in  crucible  form ; 

Old  Metals— Dealers'  buying  prices  for  old  metals  show  no. 
change    from    last    month,    and    are    as    follows: 

Cents 

Copper,   heavy  and   crucible Xo'kn 

Copper,    heavy    and    wire "-SJ! 

Copper,  light   and   bottoms '|  j^ 

Brass,     heavy     i  75 

Brass,     light fi'7r 

Heavv  machine   composition    S'oc 

Composition    turnings     S'75 

Lead,    heavy    3  50 

Lead,    tea o'-c 

Zinc   scrap    

MILL    SUPPLIES 

Belting— Business     is    only    fair,     but    quotations    are    well 

"^is^unts^on^ubber   belting   are   likewise   without   change. 
thi     best    trades    being   held   at   40   and   10   to   50%;   Standard, 

;,,,     ■,,  .1      I ."'.       a,,. I     .  ■..,,,..   lili\.      pia.l.  s    ai.      Hi.     all, I     la    and 

10'Th.''  per    foot    of   rubber    belting    figured    at   the 

discounts   are   as   follows: 
RUBBEB    BELTING,    NET    PRICE    PER    FOOT 

inches  2-piy  t-piy  6-p]y  8"ply 

3  SO. 16  $0.22  $0.33 

4  0.21  0.30  0.45 

6  0    26  0.44  0.55  .... 
0  n    80  0.51  0.65  $0.87 

7  0.36  0.55  0.75  1.01 

5  0    I"  0.57  0.87  1    J5 
%  0    16  0   64  0   96  1    SO 

10  0    51  0.72  1 .0  1.44 
12  0   SO  0   86  I    30  1   TO 

11  0.72  1  .01  I    68  i<>l 

6  0  83  1.17  1.76  2.85 
i«  (1  93  1  .34  2.00  2.65 
20  M  1  19  2-25  j.98 
00  117  1.67  2.50  S  83 
24  180  L.85  276  8.70 
ok  1  42  2  "1  8.06  i  08 
2g  1    r,S  2.22  3.33  4.46 

3„  2   10  a  60  1  BO 

:; ,  2.7!i  4.16  5.54 

2.22  I. IB  4.70  6.30 

a  50  7.00 

46                        2.75  7.72 

K0                       2.02                                                       8  10  x    50 

7  20  9   60 

5    20                         7  Sii  10.40 

■fcaftlac— Th<    marks!   It  ver;  quiet  and  11   li  believed  thai 
,  n  dui  tlon   w  III  ha  de  In  prlci     before  re 

1,     I  1  a.  1 1 

Cente  Dlami  Ci  nl 

l„  inches  i"  1  r""'  '"  Inches  pel  tool 

1  06  2'/4 

1  2%  37   50 

m  10  10  2% 

1 2  13    50  54     iO 

80   00 
24   00  4  116   00 

oii.s    wn  PAIWTI 

Petroleum    Pre .  t«  I  ont  Inilffl   large,   «'  1  *T  1  ■  1 1  V 

1 ■  ■"     bul    ' 1    ol    I; 

1      Quota)  Ions  on  oruaa  pi  tro« 


leum  are  unchanged  from  last  month  as  fallows:  I'er.nsy 
vania  common,  second  sand  and  Tiona,  $2  "at  per  bbl.;  Mercti 
black,  Newcastle  and  Corning,  $2;  Illinois,  $1.30;  Kansas  an 
Oklahoma,  $1.03.  California  oils  are  as  follows:  Coaling1 
light,  65c;  Coalinga,  heavy,  35c;  Kern  County,  light,  65ci 
Kern  County,  Heavy.  35c;  l.ns  Angeles,  light.  $1;  Los  Angelei 
heavy,  70c.  Refined  products  are  unchanged  at  He.  for  ken 
sen.-  from  tank-wagon  delivery,  and  20c  for  auto  naptha  i 
wood,  but  auto  naptha  to  garages  in  steel  barrels  can  be  ha 
at   16c. 

I.inv.  .-.I  Oil — Another  advance  in  the  price  of  linseed  oil 
due  to  the  higher  quotation  for  flaxseed.  In  New  York,  cil 
raw  is  held  at  52  6/ 53c  per  gal.,  with  the  usual  advance  of  1 
per  gal.  for  boiled  oil.  In  Duluth.  flaxseed  is  now  $1.45  P' 
bu.,    compared   with    $1.3S    a    month    ago. 

Spirits  Turpentine — The  market  is  quiet,  and  prices  ai 
unchanged  at  45fg46c  per  gal.  Stocks  at  primary  points  ai 
large. 

lainis — The  demand  is  fair,  but  somewhat  below  normii 
Quotations  are   unchanged  as   follows: 

White  lead  in  oil  in  100-,  200-  and  500-lb,  kegs,  8c.  peril- 
25-  to  50-lb.  kegs,  8%c.  per  lb.  Red  lead  and  litharge  in  lOl 
lb.   kegs  is   8c   per   lb. 

Carbolineum — This    preservative    is    sold,    in    lots    of   one 
more    barrels,   at    80c    per   gal.,    f.o.b.    New    York.      In    half  ba 
rels  of  25  and  34  gal.,  at  S5c.  per  gal.,  f.o.b.  New  Y'ork. 

MISCELLANEOUS 

Hublier — Manufacturers  of  rubber  products  continue 
cut  quotations,  and  the  supply  seems  to  be  greater  than  t 
demand  Prices  have  not  declined  materially,  although  C| 
river  Para  coarse  is  3c.  a  pound  lower  than  last  monl' 
Quotations  are  as  follows:  Up-River  Para  fine,  73c:  Up-Riv 
Para  coarse.  7 4 (a  75c.  African  rubbers  are  unchanged.  M 
sai  red  selling  at   47c,  and  black  Congo  at  47c 

Explosive* — Dynamite    of    the    kind    usually    used    by   col 
tractors    is    approximately    ll(u>13c.    per    lb.,    f.o.b.    factory, 
ton  lots.      Blasting  powder,    classified   as   "soda"    grade,   is  so 
at  $1.20@1.40   per  keg   of  25  lb.   in  lots  of  10,000  lb. 

Exploders,  per  hundred,  are  sold  at  the  following  prlc< 
4  ft..  $3.60;  6  ft.,  $4.10;  8  ft..  $4.60;  10  ft.,  $5.10;  12  ft..  S5.( 
16  ft.,  $6.60;  20  ft.,  $7.50;  20  ft.,  $9.40;  30  ft.,  $12;  36  1 
$14.60. 

Caps  in  lots  of  10,000  are  $7@S  per  thousand. 

Blasting  machines  for  10  holes  are  $12;  25  holes,  $20; 
holes,    $40;    100    holes,    $60. 

Chain  Belting — Prices  continue  unchanged.  Quotatio, 
are  as  follows:  From  3  hp.  to  10  tip.,  30-in.  centers  compl 
with  two  sprockets.  $7(?/X  per  horsepower.  From  10  hp.  to 
hp.,  36-in.  centers  complete.  $5(fi6  per  horsepower.  For 
hp.  to  100  hp.,  56-in.  centers  complete.  $4(f/5  per  horsepow 
From  100  hp.  to  500  hp.,  72-in.  centers  complete,  $;: 
horsepower. 

Telegraph  Wire — The  demand  for  telegraph  wire  has  be 
fair.  For  lots  in  fair  size,  the  wire  measured  in  Bil 
ham  wire  gage,  prices  are  as  follows:  "Extra  Best,"  N 
6  to  9,  4",c  ;  Nos.  la  and  11.  4'^c;  No.  12.  4':8c;  No.  14,  6H 
"Best  Best"  Nos.  6  to  9,  3%c;  Nos.  10  and  11.  39ic;  No 
3%c;  No.  14,  4c  Actual  freight  is  allowed  from  Trenti 
N.   J.,   where    it   does   not  exceed    25c.   per   100   lb. 

Waterproofing — The    price   for  carload    lots,   f.o.b.    cars  N' 
York,    are    as    follows,    Hydrex    waterproofing    felt,    $1.26    I 
100   sq.ft.;    Hydrex    compound    "A,"    26c    per   gal.;    Hydro-, 
pound  "B,"   18c.   per  gallon. 

Lighterage     Limit* — The      free     delivery     or     "Lighter*' 
Limits"     in    New    York     City    are    as    follows:     In     Manhatti 
from    a    poinl    opposite    the    Fort    Lee    ferry,    south    along   t 
Hudson    River    around    the    Battery    and    north    along    the    E 
and    Harlem    Rivers    to    the    Jerome    Ave.    Bridge    at     155th 
In    New    Jersey,    south    from    Fort    Lee    ferry    to    Bnyonni    ' 
points   on    the   north   and  east    shores  at    Staten    Island,    lift* 
Bridge    Creek     (Arlington)     and    Clifton,    both    inclusive,   al 
including    Elm    Park,    Krastina  and  Shunters   Island.      In    Bro 
lyn.    from    69th     St.,     I  '.a  >      Bulge,     north     to     Pot    Cove, 
Long    Island    City. 


VxlieNtoH-    Asbestos     building     felt     and     sheathing    In 
than    ton    lots    is    3%c     per    lb.    for   the    light,    weighing    frtl 
to    30    lb     per    100    sq.ft.;     Ic    per    lb.    Is    charged    for    the    h. 
weighing    from    15   to  56    lb.    per   sq.ft. 

MIIIIm I    Is    made    In    standard    sheets.    40x10    In.,    and  4 

in        It    varies    in    thickness    from    V,     to    "...    in.,     11 m 

from    2   to   27   lb.    per  sheet.      The    net    price    in    100-lb     lott  ' 
per  lb. 

Tran.'  He  asbestos  wood,  used  for  llreprootlng.  ventlla 
and  smoke  lacks,  comes  In  standard  sheets,  36x48  In.,  4! 
In  and  12x96  In.  The  prices  f.o.b.  factory,  Nashua,  N  II. 
as  follows; 

Weight. 

neSB  pounds  r 

'    In 


.    In 

',    In 


II, 


-111. 


'Ill 

'I. 

In 

I 

In    7 

1-1.. I 

1  '.    " i" 

1       In 


1 
2-ln. 


in 
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liAILWAVS 


The  petition  of  this  com- 
ien    the    New    Brunswick 


Veiv  York — Long  Island  R.R. — This  company  is  having 
/eys  made  for  the  construction  of  double-track  work  to 
itauk  Point,  N.  Y.  J  R.  Savage,  Jamaica  (L.  I.),  N.  Y., 
'h.  Engr. 

*ew  Jersey — Delaware,  Lackawanna  &  Western  R.R. — This 
pany  is  considering  making  improvements  at  and  near 
ilson.  N.  J.,  to  cost  $800,000.  G.  J.  Rav,  Hoboken,  N.  J.,  is 
Engr. 

VIHI-.V  \\  .11:1.1 — Bessemer   &  Lake    Erie  R.R. — This  company 
spend    $300,000    for    general    improvements    at    its    Green- 
!,   lvnn.,   shops.     H.  T,  Porter,  Greenville,   is  Ch.   Engr. 

•i;ir.»  iiiini — Western  Maryland  R.R. — This  company  has 
lied  to  the  Public  Service  Commission  for  permission  to 
e  $5,000,000  in  bonds  for  the  purpose  of  making  extensions 
Improvements  to  its  lines.  A.  R.  Merrick,  Baltimore,  Md.t 
en.  Supt. 

■eorgln — Cary  North  &  South  R.R.  Co. — This  company  is 
ddering  the  construction  of  a  29-mile  railroad  from  Cary, 
to  Toombsboro,  Ga.  D.  B.  Dunn,  Macon,  Ga..  is  Ch.  Engr. 
Uahama — Illinois  Central   R.R. — See   item   under  Louisiana. 

Vlnl. iima — Chicago,  St.  Louis  &  New  Orleans  R.R. — This 
pany  has  been  incorporated  to  construct  a  railroad.  The 
es  will   be  located   at    Birmingham. 

.oulxiana — Coleman  Lumber  Co. — This  company,  located  at 
ansport,   will   construct   a   20-mile    railroad    out    of  Logans- 

II.   H.   Bates,   Logansport.    is   Supt. 
lllnois  Central  R.R. — This  company,    it   is   reported,   is  con- 
ring    the    construction    of    a    line    of    railroad     from     New 
■ans.  La.,   to  Birmingham,  Ala.      S.   Baldwin,  Chicago,  111.,  is 
Engr. 

)range    &    Northeastern    R.R. — This    company    will    award 
■  i    soon    for    grading    its    proposed    extension    from 
ton  to  Port  Orange,  about  eight  miles.     E.  Kennedy,  Hous- 
Tex„    Is    Pres. 

v.niu.kv — Kentucky.    Rock    Castle    &    Cumberland    R.R. — 
iany   has  filed   location   maps   for   tin-   construction   of 

■  I    lino    from    Heidelberg    to    McKee,    Ky„    about    25 
It.      The    offices    of    tho    company    .110    located    at    McKee 
took    Castle    River    Ry. — This    company    has    completed    the 
••ey    of    a    28-mile    railroad    from     East     Bernstadt,    Ky.,    to 

Coo,  Ky..  for  the  purpose  of  reaching  -'"'. '  acres  of  timber 

lings.      ('.    C.    Williams,    Mount     Vernon,    Ky..    Is    Interested. 

'1      I    'el.      23. 

hi'  citizens  of  Columbia.  Ky..  are  planning  the  construction 
ile    railroad    from    Greensburg.    Ky.      The    estimated 
Is  $300,000.     C.  S.   Haii  is  is  Chn.  of  a  committee  in  charge 
0  ject. 

Ili'hluiui — Michigan  *  Chicago  R>     ('"      This  company  has 
1  lie    state     Railroad    Commission    for    authority    to 
Urtict   a    railroad    from   Owosso,    Midi.,    to   Saginaw,   Mich. 

IllnuU — Illinois   Midland    R.R.-    This   company  has  been   In- 

!    tor  the   purpose  of  constructing   a    railroad    in  lllln- 
1  •_•  1 1    miles    long.      It    will    run    from    Mi'     southern    pari     of 
Countv    in    a    northwestcrl;     direction    to    Rockford, 
K    s    Munroe,   Rockford,   is   Intel  1    ted 

lllnolH — South.  111    Illinois   &   St.    Louis    I:  1:       This   company 

■  orpnrated   with  a  caplt     I  •     to   construct 

following    lines      Prom    Marlon    t<>    Benton      from    11.  .mm    to 

njpn  City;  from  Marlon  to  Harrlsburn  Harold  E  lliggln- 
Elmhurst.    111..    Is    interest.  .1 


Milwaukee    &    SI 
contract   to  the  .1. 


r\\  laconaln      Chi. 

Fl  W     i  11  I  .    ,  I      tie 

[1  iN    Co  ,    fl 

;  lln.  ,    in   mil.  a   hoc     1 1 Mini 

ana — ('he  Rock   Tsl  I  PI .npanv, 

1.  p.o  I.  ,1,      "ill     double-track    Its    line     W.  St 
In  ile    Bprlni        C     \     Morse,  Chicago,   111..   Is  Ch.   Engr. 

libaoorl— CaH.svllIc  *   Western   I:  1:        \   rharter   was  grant- 

"\  0  this  compii  11'.  .    I  ice,    I!     b;     lie       tut.     nl     M i     foi    ths 

miles     lone     lo    ...nil.  .1 


lion     D 
CmvIII.     an. I    I 

...        I'...    I  II    nel       ,> 

I        I,,        tie         State        I'l .1.11 

I   mi. foi      1  ■  1 1  ■  1  m 

0     ill.,    i      i'h.    Em  1 


untj      Caplt  il 

1  fill    company    has 
Service    Commission     to    Issue 

■s     In      Ml       .mil  C        V 
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Texas — Bartlett  Western  Ky.— This  company  has  made  pre- 
hminary  surveys  for  the  construction  of  an  extension  35  miles 
DecS'l8  Fowler'     Bartlett,     Tex.,     is     Ch.     Engr.       Noted 

Oklahoma — St.  Louis,  El  Reno  &  Western  Ry. — This  com- 
pany it  is  reported,  has  been  purchased  by  the  Atchison, 
Topeka  &  .Santa  Fe  Ry.  Co.  W.  M.  Bushnell,  Fort  Smith  Ark 
is    Supt. 

w.,,?HhO^§P0nanf,x3Wflh^-  &  Interstate  Ry.  (Chicago,  Mil- 
waukee &  St.  Paul  Ry.)— This  company  has  filed  plans  for  the 
construction  of  its  proposed  extension  from  Cceur  d'Alene 
Idaho,    to    Wallace,    Idaho.      C.    F.    Loweth,   Chicago,    111.,    is   Ch! 

Arizona— Phoenix  &  Eastern  R.R.— This  company,  with 
offices  at  Phoenix,  Ariz.,  will  replace  its  rails  between  Tempo 
and  Mesa,  Ariz.,  and  between  Florence  and  Winkleman  Ariz 
with  heavier  rails  The  section  between  Winkleman  and 
Kelvin,  20  miles,  will  be  laid  with  90-lb.  rails,  and  from  Kel- 
i'Jn,J°  Flo,ren^?'  25  rm^s,  and  Tempe  to  Mesa,  35  miles,  with 
i5-lb.  steel.  The  track  between  Mesa  and  Florence.  35  miles, 
has  already  been  replaced  with  75-lb.  steel.  Work  will  be 
started   at  once. 

Washington — Meskill  &  Columbia  River  R.R  — This  com- 
pany is  having  surveys  made  fur  the  construction  of  its  pro- 
posed from  Hope  Creek  to  Grays  River,  14  miles.  J  C. 
Dolphin,    Meskill,    is    Secy. 

Washington — Bellingham  &  Northern  R.R. — This  company 
is  considering  the  construction  of  a  railroad  from  Belling- 
ham to  Lake  Whatcom.  Wash.,  seven  miles.  H.  C  Selbv 
Bellingham.    Wash.,    is    Supt. 

Oregon-Washington  R.R.  &  Navigation  Co.— The  City 
Council,  of  Spokane.  Wash.,  has  approved  the  plans  of  this 
company  for  raising  the  grade  of  its  tracks  in  the  city  and 
relocating  its  tracks  on  Ide  St.  Estimated  cost,  $1,100,000. 
G.    \\  .    Boschke.    Portland,    Ore.,    is    Ch     Engr 

Northern  Pacific  Ry.— This  company  is  considering  the 
construction  of  the  Ellensburg.  Wash.,  cut  off  from  Ellens- 
Ch'lSngr  '  '    U    Darlin^    St-    paul,    Minn,     is 

.v  C"li??rnIa— -Tonopah  &  Tidewater  R.R.— It  is  reported  that 
the  Railroad  Commission  has  denied  the  application  of  this 
company  to  issue  $240,000  in  bonds  for  the  construction  of  7 
Novr°'»7"SaSe  ralIroad  17  miles  long  in  In>'°  County.  Noted 
Atchison,  Topeka  &  Santa  Fe  Ry.— This  company  is  con- 
sidering constructing  large  switching  yards  along  the  water- 
V:°ni  °S  s™P^g°  Calif.  G.  W.  Harris,  Los  Angeles.  Calif., 
is  (  n.   Engr.   Coast   Lines. 

Quebec— North   Ry.— This    company   has   made   surveys    for 
the  construction  of  its  proposed  railroad   from   Montreal'   one 
to    Port    Nottaway,    James    Bay.      A.    T.    Tomlinson.    95    McGile 
St..    Montreal.    Que.,    is    Pres.      Noted    Dec.    11. 

Manitoba — The  construction  of  a  railroad  from  Pni-t 
Churchill    to   Kettle    Rapids.    Man.,    is   under   considei  atTon 

Saskatchewan— Canadian  Northern  Rv.— This  company  is 
considering .the construction  of  a  line  north  from  Moose  Jaw 
Sask.,  to  Chamberlain,  Sask.  M  H.  McLeod.  Winnipeg  Man' 
Is  Gen.   Mgr.  and   Ch.   Engr.  " 

British    Colombia— I    D.    Barren,    San    Francisco,    Calif     is 

Island  '"  construction     Of    a     railroad     across     Victoria 

ELECTRIC  It  VII. H  v\  s 

Glens  Falls.  \.  v.— Th,  Common  Council  has  granted  per- 
mission to  th.    Hudson  Vail,  s    Rj    Co.  to  double-track ;  its  lines 

o.,,;,s,'K^s:is";^,nMg;M men<  *»"•"•-  *■ B-  **»«& 

Olean,  N.  Y.— The  Western  New  Fork  &  Pennsylvania  Trac- 
tion Co  has  he,,,  granted  a  franchise  by  the  Common  Coun- 
cil to  extend  and  improvt    Its  lines  on   Barrj    SI       1.   W.  Miller, 

Norrlstovvn,  ivm..  The  Lehigh  Valley  Transit  Co.  is  con- 
sidi  ring    plans    foi    straight.  ninR     ind    shortening    its    electric 

,Nr,' ''-'"","    '"    UIent°W1       R.    P    Stevens.  Allen, own. 
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1.   -The    Weston   &  Glenvllle   Electric  Rv.  Co 
rated    to   construi  t    and    operati     an    eleetlrii 

to,,   to  Glenvllle,  about    -.-.miles.      The 
rs    are     Andrew     Edmlston      I:      T      Qoe,     Louis     Bennett 
lllnel. art    ami    J.    A.    Chlttum.  ' 


I.I.. 

High  Point,  \.  C.  Th.-  Yadkin  RTver  Ry  Co  has  he,  n 
granted  a  tranchlsi  bj  th.  Clt;  Council  to  construct  and 
..p.  rat.    an  eleeti  1.    railwaj    In   High   Poinl 

Kins,  v  <-.     The   Dan   Rivei    Rs    C „  ,  ,,   Incorporated 

struct    11  A  op   rate  an  eli  y  In  Stokes  County 

E    T    k  napp.  it.  01. mi.,,  n    C,  is  Inten 

11..11,    s„r,„u,.   H|.a     Thl    11, .iu    Springs    Kj     Co    hi 
Dieted  surveys   for   the  construction   of  .is  proposed   one-mils 
"tension    to   thi     b  tlon    of    Holly    springs,      v.      i 

llamui.  1 .   Holly  sp.  Ings,   1 

Vashvllle,   Tenn.     The    Cumberland    Vallej    rnterurban    Rv 

«..    has  completed  surveys  through    Uexandi  proposed 

xt"',"'1,';,"'",    '  Osmen 

Nashville,     Is     Pres.        Noted     , 
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Mlddleanoro,  Ky. — The  construction  of  an  electric  railway 
n Middlesboro  to  Pinnacle  Rock,  about  16  miles,  is  con- 
templated   by   J.    R.    Young.   Middlesboro. 

Mount  Eden,  Ky. — The  citizens  of  Mount  Eden  are  consid- 
ering plans  foi  tli'.-  construction  of  an  electric  railway  from 
Mount  Eden  to  Shelbyville. 

East  Cleveland.  Ohio — The  Council  has  granted  a  franchise 
to  the  Cleveland  Rv.  Co.  to  construct  and  operate  a  double- 
track  line  on  Superior  Ave.  to  connect  with  the  Superior  Ave. 
line  in  Cleveland.     George  L.  Radcliffe.  Cleveland,  is  Gen.  Mgr. 

Ilerrin,  111 The   Southern   Illinois   &   St.   Louis   Ry.   Co.   has 

applied  t.>  the  City  Council  for  a  franchise  to  construct  and 
operate  an  electric  railway  through  Herrin.  This  is  part  of  a 
proposed  line  to  connect  Marion  and  Harrisburg  with  branches 
to  Benton.  Johnson  City  and  Herrin.  William  Rothman.  Chi- 
cago, is  interested. 

Iowa  City,  Iowa — The  Iowa  Construction  Co.  proposes  to 
accept  the  bonus  of  $100,000  offered  by  the  Commercial  Club 
for  the  construction  of  an  interurban  electric  line  from  l°vva 
City  to  Keota.  Albert  Turner.  Milwaukee,  Wis.,  is  interested. 
Noted  Nov.    13. 

Dulutta,  Minn.— The  Mesaba  Electric  Ry.  Co.  contemplates 
the  extension  of  its  electric  railway  to  Duluth.  H.  S.  .Newton, 
Virginia.   Minn.,   is  Gen.   Mgr. 

Minneapolis,  Minn.— The  Minnesota  Union  Electric  Ry.  Co. 
has  started  preliminary  arrangements  for  the  construct! on 
of  its  proposed  electric  line  from  Minneapolis  to  St.  Cloud, 
about   70   miles.      Achile   Pouliot    is  Secy. 

Fort  Scott,  Kan.— The  Fort  Scott  &  Pittsburg  Ry.  Co  has 
been  incorporated  to  construct  and  operate  an  electric  lailway 
in    Fort    Scott.      Walter   Glunz,    Fort   Scott,    is   interested. 

Independence,  Kan.— The  Independence.  Caney  &  Oklahoma 
Rv.  Co.  has  been  incorporated  to  constiuct  and  Operate  an 
electric  railway  to  connect  Caney,  Havana  Wayside  and  In 
dependence.  Kan.,  and  Bartlesville,  Okla.  J  E  SS2Pte_  f^"^ 
isPres.;  J.  H.  Stewart.  Havana.  Vice-Pres.;  R.  R.  BiUman.  in- 
dependence.  Secy. 

Wichita.  Kan.— Survevs  have  been  completed,  and  work 
wil?  be  started  this  spring  by  the  Arkansas  Valley  Interurban  . 
Rv.  Co.  for  the  construction  ot  its  proposed  electric  railway 
to  connect  Wichita  and  Hutchinson.  O.  A.  Boyle.  Wichita,  is 
Gen.   Mgr.      Noted   Dec.   18. 

Mobrara,  Neb— The  construction  of  an  electric  railway  to 
connect  Niobrara.  South  Sioux  City,  Omaha  and  Fremont,  is 
proposed  by  the   Baker  Construction   Co..   Omaha. 

IsmaT,  Mont.— The  Ismay,  Ekala  &  Southern  Electric  Ry.  & 
Power  Co.  will  start  work  in  the  spring  for  the  construction 
of  its  proposed  electric  railway  to  connect  Ismay  and  h.kaiaia. 
George  Burke  is  interested. 

Musselshell.  Mont.— The  Carpenter  Creek  Ry.  Co.  contem- 
plates the  construction  of  an  electric  railway  from  Musselshell 
to   Japan.      C.    M.    Jacobs    is   interested. 

Kingston,  Mo.— The  Caldwell  County  &  Southern  Ry.  Co.  is 
making  preliminarv  airangements  for  the  construction  ot  its 
electric  railwav  from  Kingston  to  Hamilton,  about  nine  miles. 
H.   L.  Gilbert.  Kansas   City,   is   interested. 

Tulsa.  Okla.— The  Sand  Springs  Interurban   Ry.  Co.   is  con- 
ng   plans  for  double-tracking  its  eight-mile  line  in  Tulsa, 
i  '     F     Tingley,   Tulsa,    is   S.  cy. 

Preaeott,  Art*.— The  Nelson  Mining  Co.  will  build  a  narrow- 
gage  electric  railroad  from  Clown  King  to  its  holdings  about 
a  mile  distant.  An  electric-power  plant  will  be  erected  at 
Crown   King. 

spHnglielil.  or.-.-  Tie  Oregon  Electric  Ky.  Co.  has  applied 
,,,  the  City  Count    I   foi    i   franchise  to  construct  and  operate  an 

electric  railwaj    In  Springfield.     Th npany  p.-. .poses  to  ,x- 

,.  re  line  from  Eugene  to  Springfield,  J.  E.  Mahaney,  Port- 
land, is  Pur.   A-t 

Bakerafleld,    Calif. — The    Bakersfield    &    Kern    Electric    Ry. 
,-,,    ,,,,,,.  mplates  the  extension  of  its  line  to  the  southwestern 
ectlon   Ol    tie     citj        A.   G.    WlShOn,    Fresno,    is  Cen.    Mgr. 

nixon.  Calif.— The  city  has  granted  a  joint  franchise  to  the 
Northern    Electric    Ry.    Co.    ana    >  le     Sacramento    \  allo>     Elec- 

i  ,  ,,       I-  <    ..      I n.-tiH'l      a  nd     o|„-i  at.      a  I.     •  led  I  le     i  allwaj      HI 

Dixon. 

Fresno,  Calif.  The  Railroad  Commlssionei  have  granted 
permission  to  the  Fresno,  Hanford  &  Summit    Lake   Interurban 

by    no  ota  rid   opt  rati     in    Interui  bo  n    •  It  cl  \  c   line 

elma       I I    lit         ''         '  :'  mger,  M-esno. 

is  Gen.  Mgr.  and   Pur.  Agt. 

Oakland,  Calif.     Thi    San   Francisco-Oakland  Terminal   Rys, 

n   .  ,.,,  nd    it-    Washington   St,    line    t •<<<■  >  t    "  Ith    the 

San    Pablo   Ave.    tracks       Estlm  10  w  ,    it.    ai- 

iviniiiinii.   Calif.— The    Petaluma    t        tnta  Rosa    R 

ind    «  111   soon   be   n  id      to 

i i   i  "■    to  connect 

ima  and   Mi  Ni  - 1       Point,    ind  II      i 

vliie  to  ' '" ten.  Mgi 

i       .Voted   Dei      I 

sunn,    I  Inrn.    Calif.      Thi t'll- 
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Waliingfi.nl.  Conn. — The  Board  of  Electric-  Light  Comm 
sioners  plans  to  purchase  additional  equipment  for  the  m 
nicipal  electric-light  plant  and  to  erect  about  one  mile 
transmission  line.     A.   L.   Pierce  is  Gen.    Mgr.   of  the  plant. 

Windsor  Locks.  Conn. — It  is  announced  that  the  Northe 
Connecticut  Securities  Co.,  a  syndic-ate.  has  purchased 
Coffin  interests  in  the  old  Connecticut  River  Power  Co., 
plans  to  erect  a  large  power-development  plant  at  Wi 
Locks. 

Hornell.  \.  Y. — Plans  are  being  prepared   for    the   constru 
tion    of    a    one-story    power    house,    SOxt'.n    ft.,    for    the    Hon 
Electric    Co.       E.    F.    McCabe    is    Engr.       Luther     F.    Mason 
Secy,    and   Gen.    Mgr. 

Jamestown,  X.  Y. — According  to  press  reports,  the  Gener 
Electric  Co..  Schenectady.  N.  Y..  lias  submitted  plans  for  t 
installation  of  an  ornamental  street-lighting  system  to  t 
Board  of  Park  Commissioners 

New  York,  Bf.  Y". — Bids  will  be  received  bv  the  Departme 
of  Public  Charities.  East  26th  St..  New  York,  until  Jan.  5,  I 
electric  wiring,  gas  piping  and  fixture  work  for  the  trai 
school  for  nurses,  maternity  ward,  reception  building  . 
boiler  house.  City  Hospital,  Blackwell's  Island.  Plans  i 
specifications  are  on  file  at  the  office  of  Frank  Sutton, 
Broadway.  Consult.  Engr.     Michael  J.  Drummond  is  Coma 

Belvidere,  !V.  J.— The  Shohola  Falls  Hydro-Electric 
Milford.  Penn.,  has  increased  its  capital  to  $4,500,000  foi 
purpose  of  building  a  hydro-electric  plant  on  the  Dela' 
River  near  Belvidere,  with  distributing  stations  at  prin 
points. 

Haddonlield,  >'.  J. — Estimates  of  the  cost  of  the  inst 
tion  of  a  municipal  electric-light  plant  have  been  subn 
to   the    Borough    Council. 

Lebanon.  Penn. — The  Lebanon  City  Council  has  pass, 
ordinance  granting-  a  50-year  franchise  to  the  Lebanon 
ley  Electric  Light  &  Power  Co.  Daniel  Weaver  is  hea 
the    company. 

Mount  Carniel.  Penn. — The  Edison  Electric  Lighting  w, 
Mount  Carmel,  plans  to  increase  the  capacity  of  its  plant. 
W.   Keiser  is  Supt. 

+ a-ii: ii.  Penn. — The  contract  for  the  construction 

a   new   electric    plant    for    the    Susquehanna    Electric-    Constru 
tion    Co.    has    been    awarded    to    WILLIAMS    &    RICHARDSO 
Scranton,    Penn.,    at    $9000.      The    building    will    be    one    storl 
3Sxl30    ft. 

Washington,    Penn. — A    resolution    has    been    passed    by  tA* 
Borough   Council,   granting  a  franchise    to    the    Relief    L'lec-ti 
Light,    Heat    &   Power   Co.,   a  new   corporation. 

Baltimore,    Md. — According    to     press     reports,     the     Publ 
Service     Commission     has     authorized     the     Consolidated    Gal 
Electric    Light    &    Power    Co..    Baltimore,    to    issue    bonds    fi 
$743,000  for  improvements  to  systems  and  enlarging  its  plan 

Fairmont.  N.  C. — It  is  reported  that  the  town  is  conside 
ing  the  installation  of  a  municipal  electric-light  plant.  Tli 
estimate   cost   is   $10,000. 

Spray,  N.  C. — It  is  reported  that  the  Marshall  Field  C 
contemplates  the  erection  of  a  power  plant  to  supply  its  fit, 
cotton  mills  near  Spray. 

Wilmington,   N.  C. — The   City   Council   contemplate 
ing    an    engineer    to    make    surveys    and    prepare    estimates  i 
the  cost  of  the  installation  of  a  municipal  electric-light  plan 

GlenirvlHe,  tin. —  Bonds  were  recently  voted  for  the  COilj 
struction  of  a  municipal  electric-light  plant.  L.  A.  De  Load 
is  Mayor. 

Illrmincham.  Ala. — The  Birmingham  Ry.,  Light  &  row- 
Co.,  Birmingham,  is  having  estimates  of  the  cost  prepared  ' 
the  extension  and  improvement  of  its  system.  Ford.  Bacon 
Davis.    115   Broadway,    New    York,    X     Y..   are   the    Engrs. 

Florence,   Ala. —  (Official) — One   bid    was    received   on    Dea  1 
for    the    mo-year    lease    of    power    at     Muscle    Shoals.    Ten 
River.      This    bid    was    from    the    Muscle    Shoals    1 1  ydro- Electrl 
Power  Co.,  and   provided   for  three  classes  of  pa\metits.  us  fa 
lows:   cine.   $3,000,000   in  cash  on   completion   of  locks,  dai 
substructures   of    powei     houses;    two    Nearly    payments   of  $75 

lit       the       elld       Of       the       HrSt       Veal'.       *l-'">. Ill        the       ellll      Of     tit 

second    year,    $150,000    at    the   end    of    the   third    Near.    $  1 7.r..IIOO  » 

the    end    of    [he    fourth    vcar,    $2oo. at     lie     end    of    the   Hfll 

year,  and  $240,000  each  year  then-after:  i  :> )  payment  on  instal 
tation  of  30c  per  year  for  each  horsepower  of  installed  cnpu 
,ii  in. a  ii    on     the    switchboard,    the    payments    not     to    begl 

a  ,  ,  ":  installed  capacltj  reaches  l'ihi.uoo  hp..  but  In  an 
event    to  begin  ai   the  end    .r  l'o  i-kh-s      This  bid  was  on  a  modi 

le    it the   Ida  ns  of  the    I  :,,a  rd.   el  i  in  i  na  1 1  in-    th.-    intermedial 

lock  and  dam  and  Increasing  the  height  of  dam  No  li  of  111 
Board's   plans       The    bid    received    June    L'lth    from   C.    E.  .Iiimn 

Chattanooga,    T.-tm..    is    still    bet the    Hoard        This    bid 

..   ' i-   contribution    upon   the   completion   of   the  Iocki 

dams,    and    substructures    of    power    houses,    in    accordari 
the  plan-  of  the   Board      Noted  Julj    10 

o/.nrk.     Mn.      It    is    reported    thai    Ibc    U'ntet    and    Light  De 

pari ni    plans  to  purchai  e  I  hree   100  hp    bolli  i 

generator  and  Bwltchboa 
ivatei  neater,  one  boiler 
and    one   ale   compressor, 

Hurl Ky.      Tin-    Kentucky    ['initios    Co.,     Lexington     B 

,      ed      llll      eleel  ,   i,        pill  III        it       I  Lll  l.lll.      Illld      will 

ervli  ■    i ■■  iii ie-    coal   ml  n 

Loulavllle,    K » .      \    heatins    plant    will    be    installed    In  thi| 

,|,    U        I I Iii-         '.    '  VI I    11'  I  I  e  1.1   p«         VHHIIcI.'H  loll        I    IUI 

HI,         i,,   ,  ,,ii    i     losi  nh,    I  lOulsvllle,   are    the     Vi  rhs. 
+Murray,    K>       The   City    C n    h.n     awarded   n   contract 

to    i  he     CITY     Lb  HIT    C't        Mo,  i  .e       to     I  I     lil     111.        trod 

.       |„    i  |,„1      ol        III      M-.-l  I  We.  v,   ill      In        |,lae,   .1 

,., i     i  n     Mn      I ]      I  i  o  I .     a  ml     th:   mental     stn 

.       .  ,,  ,| 

<  Inch. mill.    Ohio      I  in      lielni      pri  pa  rod     fnt      tin     - 

new      el le     M  i  ie  in  i.e.     loi      the     I'. 

K,     !■;:.   i  ill  Bids    w  111    be    rec-i    Ivod     about 


30(1    bp     '  'in  llss    ■  ■ 
pump   nnd    one    10-In,    deep 
C.     I  'ow  line.     Is    Supt. 
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llevelnu.l.  Ohio— Bids  will  be  received  at  the  office  of  the 
■etarv  to  the  Director  of  Public  Service.  City  Hall.  Cleve- 
S  i ntil  Tan  14  for  piping"  for  the  new  municipal  elec- 
Rghi plan"'     \V.  J    Springborn  is  Dir.  of  Pub.  Service,  and 

II     Kirby    is   Secy. 

.,..» Ohio — The   Ohio   Utilities    Commission    has   author. 

I   the   Davton-Power   .V-    Light    Co.    to   issue   bonds   for   $125,- 

and    $25',000   preferred  stock  for  the   purpose   of  improving 

i,i  operties. 

Port  Clinton,  Ohio— The  City  Council  has  retained  the 
ted  Engineering"  Construction  Co..  Schofield  Bldg.,  Cleve- 
d  to  prepare  plans  for  the  construction  of  a  new  municipal 
•trie-light  plant.     Noted  Nov.  20. 

VVooster  Ohio — The  Board  of  City  Commissioners  is  re- 
ted  to  be  considering  the  installation  of  an  ornamental 
'et-lighting  system  in  the  business  district. 
Highland  Park,  Mich. — It  is  reported  that  all  bids  received 
3  for  the  installation  of  an  ornamental  street-lighting 
tern  in  Highland  Park  were  rejected.  The  work  will  be 
dvertised.  R.  M.  Ford  is  Clk.  Noted  Oct.  30. 
Rlvrrdale.     >;ich Plans    are    being-    prepared    for    the    in- 

]-, t i. m i    of    a    water-power    lighting    plant    at    Riverdale    to 

plv  power  and  lights  to  Riverdale.  Elm  Hall.  Vestaburg, 
liner   and   Elwell.      H.   S.   Conner.   Mgr.    of   the  Alma   Illumi- 

m-    Kngineering   Co.,   has    charge   of   the   work. 
*Earlville.    111. — The    Citv    Council    has    awarded    the    eon- 
\-l  for  street  lighting  to  the  ILLINOIS  NORTHERN  UTILI- 

!S  CO      Chicago,    111.      The    company    has   also    been   granted 

■anchise  to  furnish  electricity  in   Earlville.     O.   E.  Fisher  is 

/  Clk.     Noted  Dec.    IS. 

Inn  Claire.  «"is. — It  is  reported  that  the  Chippewa  Val- 
|  Kv..   Light   &   Power  Co..   Eau  Claire,   plans  to  erect  about 

miles    of    transmission    line.      George    B.    Wheeler    is    Gen. 

f  Pilot  Mound,  Iowa — The  contract  for  the  construction  of 
»  municipal  electric-light  plant  has  been  awarded  to  MAR- 
!f   &    SMEDES    ELECTRIC    CO..    Des    Moine^,    Iowa.      W.    H. 

v.  s.   Ames,   Iowa,  is  Engr.   in  charge.     L.  C.   Calson  is  City 

Volga,  Iowa — It  is  reported  that  Oscar  Weisner  has  been 
Anted  a  25-year  franchise  to  construct  and  operate  an  elec- 
I -light  and   power   plant   at  Volga. 

Warren,  Minn. — The  City  Council  plans  to  erect  an  ad- 
lion  to  the  power  house  and  to  install  additional  equipment, 
n  R.    Haney    is   Supt. 

Hanover.  Kan. — The  installation  of  additional  equipment 
(he  municipal  electric-light  plant  is  being  considered.  J.  G. 
I.zer  is  Supt. 

loplln.    Mo. — The    Empire    District    Electric   Co.,   Joplin,   has 

llled    to    the    State    Public    Utilities    Commission    of    Kansas, 

p.  i  mission   to  issue   bonds   for  $150,0(10.   for  the   purpose  of 

lii-Ring    its    power    plants    at    Joplin    and    Lowell.    Kan.,    and 

Minding    its    transmission   lines. 

Little  Rock,  Ark. — The  Merchant's  Lighting  Co..  Little 
Ri  k.  plans  to  install  one  1200-hp.  boiler,  one  2500-kv.-a. 
li  or  generator  and  one  50-kw.  motor-generator  exciter  set 
I  switching  apparatus.     C.  E.  Rose  is  Secy,  and  Mgr. 

UVIlmot. 

JRJurkliiii 


Ark. — See    item    under    Water    Supply — Irrigation. 

iivtt,    Tex. — The    Burkburnett    Light    Co.    has    been 
D   construct  and   operate  an   electric-lighting   plant 
Wigham,    B.   Schwegler  and  August  Lohe- 


r  are   interested. 

owle.    Tex — The    Bowie    Light    &    Power    Co..    Bowie,    has 
Incorporated   with   a   capital   of   $50,000.   and   will   erect  a 
:  and   power   plant.      Hiram    Grosman,    Mose   Grosman    and 
3.  Woodliof  are   interested. 

'Corpus  Chrlstl.  Tex. — The  Citv  Council  has  awarded  a  10- 
contract  to  the  corpus  OIIRISTI  ICE  &  ELECTRIC 
to  construct   a   street-lighting   system. 

'nrktown.  Tex. — The  plant  of  the  Yorktown  Light  &  Tee 
Torktown.  has  been  taken  over  by  \V.  A.  Clousnitzer.  who 
a  to  enlarge   and   improve  same,   and   extend   the  lighting 

Iiiko,  okln.- -The  American  Public  Service  Co.  has  taken 
the  plant  of  the  Hugo  Ice  &  Light  Co.  and  plans  to  im- 
,■  game.  FT.  R.  Mole,  55  Liberty  St..  New  York,  N.  Y„  Engr., 
M    Pur.    Agt.      J.    VV.    Dawley    is   Gen.    Mgr. 

iMitriiiii,.  Wash. — It  is  reported  that  the  Commissioners 
.ewis  County  have  granted  the   Washington   Public  Service 

i    i  ri  in  ho,     to    erect    a    transmission    line   from    Centralia 

Noted   Nov.  li. 

•  IM.kiin.-,    Wash. — The    Washington  Water    Power   Co.,    Spo- 

i      i      ,  .ip,i., I... ,000   to   $20,000,000, 

■Till    con    i  mi.  i    a    power    plant   at  Long    Lake,    and    extend 
alon    lines. 

it.   John*.    Ore.      The    City    Council    has    boon    petitioned    by 

is   to   install   arc   lamps   on    various    streets   In    the 

Lorn    \iit.-i.-.  Call*.— The  city   plans  to  develop   a   lai 

.    project    in    Mono   County,    Involving   an   expendl- 

m  p    ording   to  proposals  out  II n<  d   bet  ore  t  he 

i    hi'    Water    Power    Control,    by    representatives    ol 

nn  Bernardino,  Calif.  Plans  have  been  completed  for  the 
rtructed    -it    i      ub  i  in.,  i   on    Rlalto   Ave.,    near    P    St.,    for 

Elect  rlc    Itv.   Co.       II    will    l»     oil  

will  .  ost   appi  .iMin.ii.  ly   (30, 

Jan   Rafael,   Calif.     The    Pacific   Gas   .<■    Electric   Co.    plane 

ro.  i    i   1 1  1 1 line  fi  om  Sn  n   Rs  fael   to   Boll  ns 

ting    system    will    be    Inslal al     II ami     Wl'l- 


BRIDGES 
Albany.  N.  Y.— (Official)— Bids  will  be  received  until  noon, 
Jan.  6.  bv  the  State  Superintendent  of  Public  Works  for 
erecting  a  reinforced-concrete  highway  bridge  over  the  BlacK 
and  Moose  Rivers  at  Lyons  Falls,  Lewis  County.  Duncan  \\  . 
Peck  is  Supt.   of   Pub.    Wks.      Noted  Oct.   30. 

Mays  Landing,  .\.  J. —  It  is  said  that  the  bridge  committee 
of  the  Board  of  Chosen  Freeholders  of  Atlantic  County  will 
soon  have  plans  prepared  for  the  construction  of  new  bridges 
over  various  streams  in  the   vicinity  of  Mays   Landing. 

Morristown.  X.  J. — The  Board  of  Chosen  Freeholders  of 
Morris  County  has  recommended  an  appropriation  of  $26,000 
for  repairs  and  one  of  $32, BOO  for  the  construction  of  new 
bridges  during  the  coming  year.  It  is  said  that  the  erection 
of  a  new  bridge  at  Abbott  Ave..  Morristown,  is  necessary, 
because  of  the  increased  traffic  on  that  thoroughfare.  Harry 
L.    Prudden   is   a   Freeholder. 

New    Brunswick.    N.    J It    is    reported    that    the    Board    of 

Chosen  Freeholders  of  Middlesex  County  has  approved  plans, 
and  ordered  the  erection  of  a  reinforced-concrete  bridge  over 
Ireland's    Creek,    East    Brunswick    Township. 

Harrisburg,  Penn. — It  is  reported  that  the  Cumberland 
Vallev  R.R.  has  applied  to  the  State  Water  Supply  Commission 
for  permission  to  erect  a  double-track  concrete  bridge  over  the 
Susquehanna  River  in  Harrisburg  to  replace  the  present  steel 
bridge.      G.   C.   Koons,   Chambersburg,   Penn.,   is   Ch.    Engr. 

Hriideiilov.ii.  Fla. —  (Official) — The  Board  of  Commission- 
ers of  Manatee  County  has  called  a  special  election  on  Mar. 
17  1914  to  vote  on  a  bond  issue  of  $1S1,710  for  the  erection 
of  county  bridges.  This  amount  includes  the  construction  of 
a  reinforced-concrete  bridge  over  the  Manatee  River,  to  be 
about  one  mile  long,  of  which  the  estimated  cost  is  $110,000. 
C.    F.   Brush   is   County    Engr. 

Jacksonville,  Fla. — Bids  will  be  received  until  .Tan.  7  by- 
Lawrence  Pomar,  City  Clk.,  for  removing  the  old  bridge,  and 
erecting  a  new  reinforced-concrete  bridge  over  the  San  Se- 
bastian River  at  the  foot  of  King  St.  The  Peering  Engineer- 
ing  Co.,   Jacksonville,    is   Engr.-in-Charge. 

West   Palm    Beach,    Fla Bids    will    be    received    until    Jan. 

6  by  the  Board  of  Commissioners  of  Palm  Beach  County  for 
the  construction  of  a  bridge  over  the  St.  Lucie  River  near 
Stuart,    Fla.     George   O.   Butler  is  Clk.   of   Comrs. 

Birmingham,  Ala. — It  is  reported  that  the  City  Engineer 
is  preparing  plans  for  the  construction  of  .a  viaduct  at  First 
Ave.  and  27th  St.     Walter  G.  Kirkpatrick   is  City  Engr. 

+Jackson.  Miss The  City  Council  has  awarded  the  fol- 
lowing contracts  for  bridge  construction  from  bids  received 
on  Dec.  18:  Pearl  St.  Bridge  to  C.  G.  TALBUTT  CO..  Jackson, 
at  $3653;  Pascagoula  St.  Bridge  to  LUTEN  BRIDGE  Co., 
York,  Penn.,  at  $4343:  Rankin  and  South  St.  Bridges  to  E.  D. 
DeFRANSECHIE.  Memphis,  Tenn.,  at  $42SS  and  $3687  respec- 
tively.     Noted    Dec.    IS. 

Knoxvllle.  Tenn. — The  Citv  Commission  has  instructed 
Comr.  John  W.  Flenniken  to  advertise  for  bids  for  repair- 
ing the  Church  Ave.  Bridge.  The  work  is  estimated  to  cost 
from    $4000    to    $5000. 

Akron,  Ohio — Plans  have  been  completed  for  widening  the 
railroad  bridge  at  Furnace  St.  from  21  ft.  to  60  ft.,  giving  a 
30-ft.  roadway  and  a  30-ft.  walk  on  each  side.  The  approxi- 
mate cost  of  the  work  will  be  $12,000.  to  be  borne  equally 
by  the  citv  and  the  Baltimore  &  Ohio  Southwestern  R.R.  R. 
M.    Pillmore    is    Dir.    of    Tub.    Serv. 

Marietta,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Jan  20  bv  the  Commissioners  of  Washington  County  for 
the  erection  of  a  steel  bridge  in  Salem  Township.  It  will 
have    a    97-ft.    span.       W.     P.    Mason    is    County    Engr. 

Van  Wert,  Ohio — (Official) — Bids  will  be  received  until  1 
p  m  Jan.  23.  by  the  Board  of  Commissioners  of  Van  \\  ert 
Countv  for  constructing  the  abutments  for  the  Owens  Bridge, 
York  Township  and  for  the  Sheets  Bridge.  Willshire  Town- 
ship. Carl  J.  Simon  is  County  Engr.  Charles  Showalter  is 
Clk.    of    the    Comrs.      Noted    Nov.    13. 

Znnesville.  Ohio — Bids  will  be  received  until  11  a.m..  Jan. 
14.  by  the  Board  of  Commissioners  of  Muskingum  County  for 
the  erection  of  a  bridge  over  Crow  Run  near  Stone's  Station 
on  the  Malta  Road.  Harrison  Township:  and  for  the  con- 
struction of  the  superstructure  of  a  bridge  over  Poverty  Run. 
near  Pleasant  Vallev,  Hopewell  Township,  known  as  the  Var- 
ner  Bridge.     Fred  C.   Werner  is  Clk.  of  the  Comrs. 

-f  lloonville.  Ind. — The  Commissioners  of  Warrick  and 
Spencer  Counties  have  awarded  a  contract  for  the  erection  of 
the  Bullocktown  Bridge,  connecting  the  two  counties,  to  the 
VINOENNES  UKIlxiE  Co..  Vin.ennes,  Ind.,  at  $7200.  Other 
bidders  were:  The  Sullivan  Bridge  Co.,  $7748;  George  Soller, 
Princeton  End  $7762,  and  Montgomery  &  Parker.  Hatfield, 
Ind      $7H5n       The    bridge    will    be    of    steel    with    concrete    floor 


and    wings,    and    will    be    !>''"    tt,    long 

Siigliintv,  Mich. —  (Official)  Bids  will  be  received  until  2 
pm  Jan  8  by  John  W.  Bderer,  County  Komi  Comr.  of  Sagi- 
naw' countv.  for  the  erection  of  a  highway  bridge,  202  ft. 
long,  over  the  Cass  River  on  the   East   St.  Komi.     Plans  on  tile 

at     the    office    ol      l: I     Comr. 

^Chicago,  III. — (Official)-  Bids  will  be  received  until  Jan. 
■jo  by  the  Clerk  of  the  Sanitary  District  of  Chicago  for  the 
erection  of  the  superstructure  of  the  bridge  over  the  south 
p.  I,,,  i,  of  the  Chicago  River  at  Jackson  St,  For  details,  see 
advertisement   nuclei-  Contracts  To  Be  Let. 

Moiine.  ill.  Pn  '  sl  ti  that  the  Board  of  Super- 
visors of  Rock  island  County  has  authorized  the  issue  of  $40,- 
000  in  bonds  for  the  erection  of  a  bridge  al    the  mouth  of  the 

Rock     River,    coi ting     Henry    County    with    Rock     I 

Count  v 

+  lln>li.ld.      Wis.        IP 


+  lin>  Held,    u  In.     The    Boa. I     Committee    of    the  Board    of 

Commissioners   of   Bayfield   Countj    has  aw  i  mtract 

for    building    the   approaches    to    the    Long    Bridge  to    EBBN 

OLSBN,    Baj  Hi  Id,   a ut    $7000, 

Chippewa   Fulls,   wis.-    Bids   will    be   received   until   Jan.    5 

,v    the    Board    of    Public    Works    for    the    •  Bteel 

,.\  er  l  om.  a  n  Crei  k  at   Jefferson    Ive     and 

i  ,,■■    .  i      pn    i Igi    to  River  St.     The   ■ 

vlll  be  it"   ft,   long,   and  will  ha-v  e  two  spam       U  J.  Fi 

•Itv   Clk. 
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+The  Board  of  Supervisors  of  Chippewa  County  has 
awarded  the  contract  for  the  erection  of  an  80-ft  bridge  over 
Paint  Creek  to  the  VULCAN  MFG.  CO..  Fond  du  Lac,  Wis.,  at 
$35,858. 

Racine,  Wis. — See  item  under  Miscellaneous:  Drainage 
Canal — Racine.    Wis. 

shioeton.  Wis. — The  Green  Bay  &  Western  R.  R.  is  receiv- 
ing bids  for  the  erection  of  a  reinforced-concrete  bridge  over 
the  Wolf  River  at  Shioeton.  It  will  be  70  ft.  long.  H.  L. 
Dutton,  Green   Bay.   Wis.,   is   Pur.   Agt. 

+  Maquoketa.  Iowa — I  Official) — The  Board  of  Commission- 
ers of  Jackson  County  has  awarded  contracts  for  the  erec- 
tion of  various  bridges  in  the  county  to  the  CLINTmN 
BRIDGE  WORKS.  Clinton.  Iowa,  at  $5100.  and  the  SHORT- 
HILL  CO..  Des  Moines.  Iowa,  at  $2200.  H.  E.  Strain  is  County 
Audr.  ■  Noted  Dec.   IS. 

Lincoln.  Xel>. —  (Official) — Bids  will  be  received  until  2 
p  m  Jan.  S.  bv  Sanitary  District  No.  1  of  Lancaster  County, 
and  the  Citv  of  Lincoln,  for  the  construction  of  a  reinforced- 
concrete  conduit  about  942  ft.  long.  The  estimated  cost  is 
$42  388  of  which  the  city  will  pay  $10,740,  and  the  Sanitary 
district  the  remainder.  Kent  D.  Cunningham  is  Secy,  of  the 
Sanitary    Board.      Theodore   H.    Berg   is   City    Clk. 

Wavne,  Neb. —  (Official) — Bids  will  be  received  until  noon, 
Jan.  O.'bv  the  County  Clerk  of  Wayne  County,  for  furnishing 
ste-1  or  corrugated  iron  culverts  for  the  county  during  1914. 
Bids  will  be  received  until  noon.  Jan.  16,  by  the  County 
Clerk  for  the  construction  of  all  bridges  in  the  county  dur- 
ing  1914.      Charles   W.    Reynolds   is   County    Clk. 

Madison,  S.  D. — Bids  will  be  received  until  10  a.m..  Jan.  10, 
by  the  Board  of  Commissioners  of  Lake  County  for  building 
and  repairing  all  steel  and  concrete  bridges  in  the  county 
during   1914.      M.    D.    McGillivray    is    County    Audr. 

Grafton,  N.  D. — Bids  will  be  received  until  2  p.m.,  Jan.  7, 
by  the  Commissioners  of  Walsh  County  for  erecting  or  re- 
pairing about  20  steel,  wood  and  pile  bridges  in  the  county.. 
Separate  bids  will  be  received  at  the  same  time  for  the  con- 
struction of  metal  culverts.      O.  M.   Fraser  is  County  Audr. 

HettinRer,  N.  D Bids  will  be  received  until  10  a.m..  Jan.  5, 

bv  the  Board  of  Commissioners  of  Adams  County  for  the  con- 
struction of  two  steel  bridges  over  the  Cedar  River.  Walter 
F.    Kelley    is    County    Audr. 

Kansas  City,  Mo. — The  Citv  Engineer  is  preparing  plans 
for  a  reinforced-concrete  viaduct,  50x105  ft.,  to  be  erected  at 
31st  and  Wvandotte  Sts.  Curtis  Hill  is  City  Engr.  E.  J. 
McDonnell  is  Secy.  Bd.   of  Pub.   Wks. 

Bastrop.  Tex, — It  is  said  that  the  Commissioners'  Court  of 
Bastrop  Countv  will  shortly  order  an  election  to  vote  for  a 
bond  issue  of  $100,000  to  rebuild  and  repair  the  bridges  dam- 
aged by  the  recent  floods. 

Columbus,  Tex. — It  is  reported  that  the  Commissioners' 
Court  of  Colorado  Countv  is  contemplating  calling  a  special 
election  to  vote  on  the  question  of  issuing  $40,000  for  the  re- 
pair of  bridges  over  the  Colorado  River  which  were  damaged 
by  the  recent  floods. 

Dallas,    Tex. — An    election    will    be    held    Jan.    22    at    which 
Dallas   Countv   will  vote  upon  a  bond   issue   of    $44,000    for   the 
on     of    three    bridges    and    an     issue    of    $79,000    to    pay 
for   paving  the  Dallas-Oak  Cliff  Viaduct. 

I  •  Mmri.  Tex. — It  is  reported  that  the  Commissioners' 
Court    of    Caldwell    County    has    been    petitioned    to    call    a    spe-  . 

lection  to  vote  on  the  question  of  assessing  a  special 
tax  to  raise  $40,000  for  rebuilding  and  repairing  bridges 
destroyed   in    the    recent    floods. 

Waco.  Tex. — Press  reports  state   that    the   City   Commission 

plates    tlie    construction    of    about    12    steel    or    concrete 

to  replace  those  damaged  l>>    recent   floods.     It  is  said 

bond    Issue   of  $40, I   will   be   nece     ar;    for   the   work. 

B.    Byars    Is   City    Engr.      .1.    W.    Foster    is    Street    Comr. 

Sapolpa,  Okla Bids  will   be   received   until    1"   a.m.,   Jan.   fi. 

l  of  Commissioners  of  Creek  County  for  the  erec- 
brld    ■     over   Pole   Cat   Creek.      Abner   Bruce    is 
Clk,    Of    the    Conns. 

Caldwell.  Idaho — It  is  reported  that  the  U.  s.  Government 
w|j]  .  t  C\e\  ela  nd   St.,   plans  for 

which  d  by  the  City  Engln.  er. 

Davenport,    Wash. — It    Is    reported     that     a     new     concrete 

■  ,  1 1    be  erected   o   ei    Cotton  ■.-. I   i  rei       i  I    Seventh  St. 

prlng       Lincoln  County  will  pay  $2000  of  the  cost   and 
Of    Davenport    the    remainder. 

Mooni    Vernon.    Wash. — It    is    reported    that     the    city  will 

.  ,i  to  n  bu  lid   thi    cental    I    thi    bi  Idgi  ,   which  w  as 

i,     i,        ttei    in    the   Slt-ie.il    River.  The 
i    t  be   work  Is 

+  r«.  oiMiici.,.  <  „iir.     iii     ri  poi  ted   I  Pub 

Works    has   awarded   a   contract    foi    the   ei n    ol    .     brld    i 

o    tin     KAUPPM  'N-PRICB    CON- 
BTRUi  "1  ION    CO.,   '  lakland,   Calif.,   at 

Ban    Diego,   Calif.     Thi  leer  Is    preparing     p 

to  be  erected  over  U nl ve i    II  i      it  Geo 

St.     it   will  bi    oi   .  om  rete,  86  ft    Ion 

lining  walls  will  be  3n  It.  high,     W.  Al 

I  I  I  :  tier. 

North   i  iin'.unoiii.u.  One.      (Official)      Bids  will   bi    n 

ic.hei  i  >ept     of   Pub 

it  ion   ol    i  he  subsl 
it    North   Tim  Pontlai 

On-. 

•  ntrlm,    <>••<■  ol     Pltli  Pi  hip    will 

120,000 

pi    RI 

the  Township,     Alex.  Murphy,  Antrim*   Is  C1I 

Toronto,  '"•>  n    pi  i  n     I  hi 

Cherry  St.     1 

\.    C.     Lewis. 

i      h  tit    . .  build    i  ha    Dund  i        I 
■  i   coat    of   in >      R     C    Karris   is 


WATER    Sl'PPLY — IRRIGATION 
Thcmpsouville,    Conn. — The    Thompsonville   Water    Co.   con-  I 
templates   the   construction   of  a  reservoir  and   dam   on  Grape 
Brook   to    increase   the   capacity    of   its   plant. 

Frnnkllnville,  N.  V. — According  to  press  reports,  the  United 
Engineering  &  Construction  Co..  113  Schofleld  Bldg.,  Cleve- 
land, Ohio,  are  preparing  plans  for  the  construction  of  a  mu- 
nicipal  water  system   at   Franklinville. 

Geneva,  N.  V. — A  bond  issue  of  $40,000  for  t-he  proposed 
construction  of  a  filtration  plant  at  Geneva,  has  been  ap- 
proved    by    the    State    Assembly. 

+-*Atlantic  City.  N.  J. —  (Official)- — Bids  were  received  Dec. 
IS  bv  the  Board  of  Commissioners  for  laying  a  4S-in.  d,  < 
siphon,  as  follows:  EUGENE  BOEHM.  $24,396  (awarded  con- 
tract): E.  L.  Bader,  $31,439;  W.  G.  Fritz  Co..  $33,776;  Empire 
Construction  Co..  $33.77!s;  J.  I.  Dick,  $40,043;  McGovern  Con- 
struction   Co.,  $44,815.     Noted  Nov.   27. 

Oxford.  N.  J. — The  Empire  Iron  &  Steel  Co.  plans  for  the 
installation  of  a  local  water-supply  system  to  serve  consum- 
ers throughout  the  borough.  Permission  for  the  improvement 
has   been   requested   from    the   State    Water   Commission. 

Reaver,  Penn. —  A  report  has  heen  submitted  to  the  City 
Council,  recommending  an  expenditure  of  $20,000  for  the  im- 
provement and   repair  of  the   municipal   water   system. 

+  High  Point,  N.  C. —  (Official) — The  contract  for  the 
construction  of  a  3.00.000-gal.  storage  reservoir  for  the  water 
svstem  has  been  awarded  to  the  J.  B.  McCRARY  CO.,  Atlanta, 
Ga.,  at   $30,000.      Bids  were  received   Dec.   22.     Noted   Dec.   18. 

Allendale,  s.  C. — The  J.  B.  McCrary  Co.,  Engr.,  Atlanta. 
Ga.,  has  prepared  plans  for  the  construction  of  a  water  sys- 
tem   and    electric-light    plant.      Estimated    cost,    $25,000. 

I, hi  a.  S.  C. — Plans  are  being  prepared  by  the  J.  B.  Mc- 
Crary Co.,  Engr.,  Atlanta,  Ga..  for  the  construction  of  water 
and  sewer  systems.     Estimated  cost,   $50,000.     Noted  Dec.  11. 

Auburnilale,  Fla. — T.  I.  Woods,  Lakeland.  Fla..  contem- 
plates the  construction  of  a  water  system  and  electric-light 
plant    at   Auburndale. 

Bowling  Green,  Fl». — Plans  are  being  prepared  by  thi 
Vogt  Machine  Co.,  Louisville.  Ky,  for  the  construction  of  a 
water  plant  at  Bowling  Green  for  the  Bowling  Green  Elec- 
tric.   Water   &   Power   Co. 

Palmetto,  Fla. — Bonds  for  $15,000  were  voted  at  a  recent 
election  for  the  improvement  and  extension  of  the  water  sys- 
tem.     Noted   Dec.    18. 

Harlan,  Ky The.  Harlan   Water  Co.    is  being  organized  by 

Somerset.  Ky.,  interests,  for  the  construction  of  a  water  plant 
and   system   at   Harlan.      Noted   Sept.    4. 

Taylorville,  Ky Bids  will  be  received  by  J.  H.   Reid.   Chn. 

Water  Comn.,  until  Feb.  7.  for  the  construction  of  a  water 
system.  Bonds  for  $9000  were  recently  voted  for  the  purpose. 
Noted    Nov.    20. 

+Grand  Rapids,  Mich. —  (Official) — Bids  were  received  Dec. 
22  by  the  Board  of  Public  Works  for  a  12.iiOO.UUO-gal.  ver- 
tical triple-expansion  pumping  engine  as  follows;  ALLIS- 
CHALMERS  MFG.  Co..  Milwaukee.  Wis..  $56,700  (awarded 
contract);  William  Tod  Co..  $62,730;  Holly  Mfg.  Co.,  $63,000;|, 
Bethlehem  Steel  Co.,   $98,000.     Noted  Dec.   18. 

iiiiiiiiai.  III. — Bids  will  be  received  by  L.  E.  McGann,  Comr. 
Pub.  Wks.,  until  Jan.  3.  for  furnishing  4S-,  42-,  36-,  30-.  St- 
and   12-in.   c.i.    water   pipe. 

Grand    Ridge.   111 — Plans    are    being    prepared    by    tin 
tral    Engineering    Bureau,    Chicago,    for    the    construction    of  a 
water   system    at   Grand    Ridge.      Estimated   cost,    $7500.   Noted 


Dec 


18. 
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Fairfield.    Iowa — The     citv    has    postponed    indefinitely    th 
date    for    receiving   bids    for    the    construction    of   a    150,000 
steel   tank   and   a    100-ft.   steel   tower.      W.   L.   Lang    is"  Cit>    Clk 
Noted   Dec.    11. 

+Eveleth,    Minn The    city    has    awarded    the    contract    f"r 

the    construction    of    a    pump    house    to    til/  LAWRENC1 
CAKN  CO.,   Eveleth,   at   about   $10,000. 

\rina.    Kan.— Bids    will    be    received    by   H.    C    Mahon,    i'it 
Clk..   until  Jan.  5,   for  the  construction   of   a   water   systi 
an  electrlc-llght   plant.     Albeit  c.   Moore.  Joplin,   Mo.,   i 
suit.    Engr.      Estimated   cost,   $35,000.     Noted  Nov.   20. 

Dm  glass,   Kan.      Kills   will   be    received  about   Jan.    I 
citv    lor    the    construction    of    a    water    system    anil    a    lit 

plant.       Estimated    cost,     $211, C.     A.    Ogg    is    i'Hi     Cll 

All,,  it    C.   Moor,.  Joplin,  Mo.,   is  Consult.    Engr.     Noted  Nov.  20. 

-rMlnatare,    \el>.— Th nlraet    for    the    construction    of  I 

water      svstem      has      been     awarded      by      the     city     to 
Si'llWAKTZ,    Colorado   Springs,    Colo.,   at    $13,472.      Noted   Sept 
1  I. 

Scottsbluft,  Neb.     (Official)— Bids  will   be  received   l>j   Q    i 

.   ii  i     elk.,    until    i;    p  in  .    .l.i  n      1  r>,    for    the    c>  I 
ol     in,      water    s\slem    ;ii»|    lb,-    construction    of    sewer    lab 
Estimated     cost,     $37. 51111         Voder     .v     I  ,i  Ijonstolpc.     Scott 

.•I  I  e     Eur,  rs.        Notl  d      I  '"■■     25. 
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lector.  Ark. —  Frank  L.  Wilcox,  Consult.  Engr.,  St.  Louis, 
,1  has  prepared  plans  for  the  construction  of  a  water  sys- 
te    at   Rector.      Bids   will   be   received   in   the   spring-   for   the 

I'ilmnt,   Ark. — The    city    has   granted   a   franchise    to   Main- 

t  &  Graham  to  construct  and  operate  a  water  system  and 
I  K,  trie-light   plant  at    Wilmot. 

leauniont,  Tex. — The  City  Council  is  considering  an  ex- 
ocl  lit  lire  of  $400,000  for  the  purchase  of,  and  $100,000  for 
•■improvement   of   the    local    water   plant    and    system. 

Ircnviiwood.  Tex. — Plans  are  being  prepared  for  the  con- 
I  ction    of   a   nitration    plant   in   connection    with   the   water 

,.iiii in.  Tex. — The  citizens  are  considering  plans  for  an, 
a-nditure  of  $12,500  for  the  improvement  of  the  water  and 
■i  Mii-light    plants. 

'win    Falls.    I 'l.i In. — The    city    is    considering    plans    for    in- 

Slng  the  water  supply.  It  is  proposed  to  construct  a 
tr  k  P'Pe  line  from  a  point  on  the  main  canal  near  Murtaugh 

luhl. 

■  <  Inhalls,   Wash. — The   contract   for   the    construction   of   a 

its  water  system  at  Chehalis  has  been  awarded  to  W.  H. 
MCHELL.    Seattle,    at   $124,759. 

■Ittle  Falls.  Wash. — Plans  are  being  prepared  by  A.  L. 
Bs  .ardson,  Engr.,  Henry  Bldg.,'  Portland,  for  the  construc- 
■Ji    of   a    water   system   at   Little    Falls. 

■Seattle,    Wash. — The    contract     for     the    construction     of 

I  >■  mains  in  Surber  Ave.  has  been  awarded  to  V.  RAM- 
Ai.IA.   Seattle,    at   $6650. 

helton.  Wash. — Bids  will  be  received  by  P.  D.  Fail-child, 
It  n  Clk..  until  Jan.  15  for  the  construction  of  a  dam  at  the 
See  of  the   water   supply. 

tedding.    Calif. — J.    C.    Brown,    of    Cottonwood,    Calif.,    and 

C     I.  arkuloo    are    interested    in    an    irrigation    project    for 

jtpta  County,    to    irrigate    IS, 000    acres   of  land   between   Red- 

II  and  Cottonwood.  It  is  proposed  to  take  25.000  in.  of 
».Lr  from  the  Sacramento  River  at  Turtle  Bay  and  lead  it 
io  award   through   a   system   of   canals. 

junnyvale.    Calif Bonds    for    $75,000    have    been    voted    for 

in  installation  of.  water   and  sewer   systems    in   Sunnyvale. 
•nk    Bay,  B.   C. — Plans  are   being  prepared   by   F.   W.   Clav- 
Engr.,   Oak   Bay,   for  the   construction   of  a   water   system 
at  ak  Bay  to  cost  $40,000.     Noted  Dec.  11. 

'ort  Alherni.  B.  C. — Bonds  for  $40,000  have  been  voted 
:'0|  he  improvement  and   extension   of  the  water  system. 

SEWERS 

ns<cm.  Mass. —  (Official) — Bids  were  received  by  the  Metro- 
\"  : 1 1 1- r  and  Sewerage   Board,  Dec.   17,  for  the  construc- 
tion  69,  the  new   Mystic   Sewer,   North   Metropolitan 
•y -m.    Winchester,    as    follows:     (a)    Contract    No.    110;    (b) 
■X\  ract     No.     Ill:     Long     &     Little.     Leominster,     Mass.,     (a) 
a  40:    lb)    $68,S75;   Ross  &  Barbaio,  Winchester,    (a)    $43,513; 
U.irrufaldi,  5    Parker   PL.   Somerville,   Mass..    (a)    $43,- 
'1      Bevilacqua    Construction    Co..    161    'East    Cottage    St., 

■  Boston,  (a)  $40,730;  M.  De  Sisto  &  Co.,  13  Sheafe  St., 
■OH,    ia)    $36,980;    H.    Russo    &    Son,    240    North    St.,    Boston, 

lb)  $61,366:  the  Henry  Spinach  Contracting  Co., 
y  rbury,  Conn.,  la)  $33,360;  ib>  $53,616:  M.  J.  O'Hearn,  191 
dds  Ave.,   Brookline,    lb)    $67,718.      Noted   Dec.    11. 

|  ids  will  be  received  by  the  Department  of  Public  Works, 
M  Jan.  16,  for  the  construction  of  a  sewage  pumping  sta- 
nd and  sewers  connecting  at  Union,  Park  and  Albany  St. 
If  I.  Rourke  is  Comr. 

m    \iirk,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — Bids 

I  I.,    received   by  the    Pies,   nf  tin-    Borough.   Municipal    lildg.. 

I    p  hi,,  Jan.   7.   for  constructing  a   sewer   in   191st  St.,   be- 

W  n  Audubon   and  St.  Nicholas  Avcs..   for  constructing  sewer 

43d    St.    and    Third    Ave.,    46th    St.    and    Third    Ave. 

iIcAneny   is  Pros,  of  the   Borough. 

h  of  Brooklyn)  —  (Official)  —  Bids  will  be  received 
I  11  a.m.,  Jan.  S.  by  the  President  of  the  Borough.  Bor- 
u  Hall,  for  constructing  sewers  in  various  streets.  L.  H. 
■ids   is    Pres.   of  the   Borough. 

•innioii.  \.  J.— Sic   ili  in   under  Jersey  City. 

\rrm-y    City.    N.   .1.-    The     limul    nf    ril\-    i  ■iimmissiimers    bus 

■  ■■!   ■/■  ii    the   const  .ruction    of   a   main    fine    sewer    for    Dover 

on,  also  for  the  construction  of  a  sewage  disposal 
ait,  below  the  Roonton  Dam,  to  effect  the  purification  of 
•■••toekaway  River,  Jersey  Otv  Water  Supply.  The  cost  Of 
tMwnrk  Is  estimated  at  $450,000,  exclusive  Of  the  lateral 
ml.  which  are  to  be  constructed  bv  each  municipality.  The 
W  pact    Is    for    40    years.      Not,,!    Sept.    25. 

I'erih  \inlioy.  JV.  J.— The  contract  for  the  construction 
||  sewer  system  in  Miller  SI  has  been  awarded  by  the 
ma  of  Aldermen  to  CARL  pi  K'l.SION,  at  the  following 
jW»:  24-ln.  lines,  $1.98  per  lin.ft.:  15-in.  lines,  si  ii  per 
Six-Inch  lines.  $0.50  per  lin.ft.;  manholes,  $33  each; 
*<.  vlng   basins.    ST.".    ea.  I. 

rln.,1,,1,.    iv.    j.-    Q,    M.    Brown,    Supt.    of    Pub.    W'ks..    has 
-•Jileted    surveys    I'm     tin-    proposed    new    sewer   sxstem    In    the 
■  in. ii   ni    the   city. 

'""*••" I.   IV.  J.-     Frank    Puglla,    fatci-son.   submitted    the 

approximately    $10, for   Hie   construction    ol    7i 

n:       1 1  •  •  i  Kids    w  i  re  opened   l.v   the  Com 

l>ee.    1«.       Noted    I  Hi        I 

Baltimore,  Mil,  Tin  Hoard  of  Awards  has  awarded  a 
RYAN  &  l.'Kll.l.V.  Baltimore,  at  $92,000  for  the 
"i    storm    water   drains  In   various  sections   n(   the 

l>er    v„rlnus.     Mil.- — Plans    hn\e     he,  n     prepared     in      Harrv 
Rngr.,    i-nioti    Trust     Rldg..     Washington,     n     C      and 

I     by    the    County    Commissioners    for    th( 

faction    of    n     sewer    system    at     Silver    Springs.       Noted 

'"»•  S.  <■  Item  under  Water  Supply  Irrigation. 
">••>-■  '•"  I '"•■  clt>  contemplates  an  expenditure  of  $10  - 
'"'  'be  exten   I i   the  State   Normal   Sen tewei 


+  Savannali,  Ga. —  (Official) — The  Drainage  Commission  has 
awarded  contracts  for  the  construction  of  storm  and  sani- 
tary sewers  in  Savannah,  as  follows:  JOSEPH  L.  SEGRETTO 
&  CO..  1455  Wood  Haven  Ave..  Borough  of  Queens.  New  York. 
at  $412,955;  SULLIVAN.  LONG  &  HAGGERTY,  Bessemer,  Ala.. 
$103,980;  DYSARD  CONSTRUCTION  CO..  Atlanta,  Ga.  Bids 
were  received  Nov.  25.  The  H.  S.  Jaudon  Engineering  Co., 
Savannah,    is    Consult.    Engr.      Noted   Oct.    28. 

New  Smyrna,  Fla — Plans  are  being  prepared  by  J.  N. 
Hazlehurst,  Engr.,  Atlanta,  Ga.,  for  the  construction  of  a 
sewer   system    at   New    Smyrna.      Noted   Nov.    27    . 

Palmetto,  Fla. — Bonds  for  $17,000  for  the  construction  of 
sewers  were  voted  at  a  recent  election.  W.  B.  White  head  is 
Mayor. 

Tampa.  Fla — (Official) — All  bids  received  Dec.  16  bv  the 
Board  of  Public  Works  for  the  construction  of  sewers  in  vari- 
ous streets,  have  been  rejected  as  they  were  above  the  ap- 
propriated amount.  Plans  will  be  revised,  and  new  bids  re- 
ceived  for  the  work.     Noted   Nov.   13. 

Fort  Wayne,  Ind. — The  only  bid  received  by  W.  W.  Chaffln. 
Asst.  City  Engr.,  Dec.  18.  for  the  installation  of  a  sewage- 
pumping  system  at  Lakeside  has  been  rejected  as  it  was 
above  the  appropriated  amount.     New  bids  will  be  askd'e. 

+  Hammond,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  a  sewer  system  and  pumping  station  has  been 
awarded  by  the  Board  of  Public  Works  to  the  UNITED  CON- 
TRACTING CO..  Hammond,  at  $S48.662.  Bids  were  received 
Dec.    22.      Noted   Dec.    18. 

Juliet,  ill — (Official) — Bids  will  be  received  bv  the  Board 
of  Local  Improvements  until  10  a.m.,  Jan.  5,  for  the  construc- 
tion of  sewers  in  the  Second  Ward.  Estimated  cost,  $25,254. 
C.    D.   OCallahan    is    City    Engr.      Noted    Dec.    18. 

Morris,  111. — The  Board  of  Local  Improvements  contem- 
plates the  construction  of  a  sewer  system  in  the  Third  Ward 
at   an  estimated   cost   of   $42,286. 

Rankin,  III — The  citizens  are  considering  the  questions  of 
installing  a  sewer  system  at  an  estimated  cost  of  $21,000. 

Wales,  Wis — Bids  will  be  received  in  the  spring  for  the 
reconstruction  of  the  sewage-disposal  plant  at  the  Wales 
Sanatorium.  M.  J.  Tapplins,  Madison,  is  Secy.,  State  Bd.  of 
Control. 

.  {''aHon,  Iowa — The  construction  of  a  sewer  system  to  cost 
$40,000    is    under  consideration. 

Seottsblun'.  Neb. — See  item  under  Water  Supply — Irriga- 
tion. 

Springfield,  Mo. — Plans  are  nearing  completion,  and  bids 
will  soon  be  asked  for  the  construction  of  a  large  district 
sewer  with  three  or  more  miles  of  mains  in  the  Fifth  Ward. 
The  estimated  cost  is  $24,000.     C.  E.  Phillips  is  the  City  Engr. 

Rector,  Ark. — It  is  reported  that  bids  will  be  received  in 
the  spring,  for  the  construction  of  sewers  in  Rector.  The 
estimated  cost  is  $30,000.  Frank  L.  Wilcox,  Chemical  Bldg., 
St.    Louis.    Mo„    is   the    Engr. 

+  Austin,  Tex — The  contract  for  the  construction  of  the 
•,V;s.t,1;\  ST  ?tnrn\  sewer  has  been  awarded  to  CHARLES  S. 
BASHAM,  at   $13,200.      E.   E.  Sands  is  City  Engr. 

San  Angelo.  Tex.— The  San  Angelo  Sewer  Co.  has  increased 
its  capital  from  $10,000  to  $30,000  and  will  make  improve- 
ments  and    additions   to   its   system    in   San   Angelo. 

\tokn,  Okla. —  I  Official) — Bids  will  be  received  bv  P  P 
Williamson,  City  Clerk,  until  8  p.m.,  Jan.  19.  for  the  con- 
struction of  a  system  of  sanitary  sewers.  The  estimated  cost 
is  $30,000.  B.  C.  McCleary  is  City  Engr.  J.  E.  Davis,  Caddo. 
Okla..    is    Consult.    Engr.      Noted    Dec.    IS. 

Seattle.  Wash.— The  Board  of  Public  Works  has  approved 
plans  for  the  construction  of  sewers  in  California  Ave  Esti- 
mated   cost.    $78,000. 

^•.H,!?n    Rlver>    °re — The    City    Council    has    instructed    the 

■  yi  l''l,'^','"''',:  '"  P>'<?Pnre  plans  and  specifications  for  sewers 
in  the  Hill  District.  The  improvements  will  include  a  septic 
tank   and    filter. 

Reedley.  Calif — Bids  will  be  received  some  time  in  Febru- 
ary by  F.  S.  Knauer,  City  Clk.,  for  the  construction  of  a  urn- 
posed  sewer  system  at  Reedley.  C.  IV  Jensen.  Fresno  is 
Engr.     Estimated   cost.   $35.00      Noted   Nov.   6. 

Sunnyvale,    Calif.— See    item    under    Water    Supply — Irriga- 

^.  Mill  1GB 


New     York, 

noon.    Jan.    7. 
1  locks    .i  ml     l-'i  i 

Manhattan,   for 
Pittsburgh, 


\. —  (Official)  —  Bids  will  be  received  until 
R.  A.  C.  Smith.  Comr.  of  Docks,  n.pt  of 
s.  Pier  A.  fool  of  Battery  Plan 
eceivlng  and  remoi  ing  ashes. 
-  ■»u. — Tin-  city  is  having  plans  prepared  for 
the  construction  of  a  garbage  Incinerator  in  which  the  refuse 
from  the  city  markets  will  be  disposed  of.  W.  E.  Qelston  Is 
City  Engr. 

STREETS  ANTJ  ROADS 

Hartford,  Conn. —  Bids  for  road  Improvements  were  received 
by  the  State  Highway  Commissioner,  Dec.  22,  as  follows: 

Town  of  Old  Saybrook,  aboul   7200  lin.ft.  native  stone  mac- 
adam   i.n    or  gravel    (b)    construction   on   the    Ferrj    Ro 
follows:    Prank   Arrlgonl  &   Bro.,    Mtddletown,   Conn.,    (a)   $11- 
<79;    (I.)    $8778;    Louis    Longhi   &    Bro.,   Torrlhgtoi 
$18,777:   'in   $8127;    \     D    Bridge's  Sons  Co.,   Haiardvlll< 
mi    $11,888;    Plersen    Engineering    .v.-    Construction    <  '■'  .    Hart- 
ford, Conn.,   ia)   $13,231;    ib>   «9978;  Joseph    Mascettl,  Toi 
ton,  Conn.,   (a)   $12,588;    (bj  £10,662;   Brlstov,    Bros    ,\    Kn 
Corporation,  Narragansett  Pier,  it.  l..  (a)   $12,444;  Connei 
Good   Una. Is  Construction  Co.,  New   Britain,  Conn.,   fa)   $1 
<••)    $7866      Pocaro    Con   (ruction    Corporation,    Merlden,   Conn., 

(a)    $18,1 John    de    Mlchlel    &    Bro  i,    Conn  .    Ca) 

$11,868:    (in   $8999      \     Brazos  ,v   Sons,   Mtddletown,   Conn     (a) 
$16,946:   (b)   "H  19     Mieru  Construction  Corpoi  ttlon,  w  111 
He.  Conn.,    (a)   $14,426:   il.)   $12,927:   A.   Vlto  Constructlo 
poratlon     Thomp  on,   Conn.,    (a)    $11,828;    ii.i    --..;..;     Ooodman 
S    Ti  mill. nil  Co.,  Litchfield,  Conn  .   (a)   $18  192:   Dor  ihui 
Mi. bli. ■!..«  n,  Conn  .  (a)   $12  68  I     (bl  $11  392    Chai  les  «     Ti  von, 
m.i  Idi  in   Conn.,    (a)  $12,11  tr  A     Rossi    Tor- 

rlngton,   Conn.,    (a)    $12,719     ii.i    $8728     Beacco   .\    Co.,  Stock- 
bridge,  Mass  .  (a)   $1  1,026     .in   $9481 
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Town  of  Montville,  about  5244  lin.ft.  native  stone  macadam 
construction  on  the  Hartford-New  London  Turnpike:  R.  G. 
MilU-r  Contracting  Co.,  Bloomfleld,  Conn.,  $11,133;  Piersen  En- 
ring  &  Contracting  Co.,  Hartford,  Conn  $18  2,1;  Good- 
man  &  Trumbull  Co..  Litchfield.  Conn...  $13  761;  Charles  W. 
Tryon,  Meriden,  Conn..  $13,281;  A.  D.  Bridge  s  Sons  Co.,  Haz- 
ardville.  Conn.,  $13.S4S;  P.  F.  Giovanntnnj,  14  Everett  St., 
Dorchester,  Mass.,  $11,498;  Caesar  A.  Rossi,  Torrington  Conn 
$11,828;  Louis  Longhi  &  Bro..  Tornngton,  Conn..  $15,130,  Lane 
Construction  Corporation,  Meriden.  Conn.,  $14,257,  A.  V  lto 
Construction  Corporation.  Thompson  Conn..  $12,267,  John  at 
Michiel  &  Bro..  Torrington,  Conn  $12,015;  Brlstow Bros  & 
Knowles  Corporation,  Narragansett  Pier,  R.  I.,  $13,154,  Ahem 
r-onsti-uction   Corporation.    YV  lllunantic,    Conn.,    $15,964. 

Town  of  Salem,  about  5935  lin.ft.  native  stone  macadam 
construction  on  the  Hartford-New  London  Turnpike:  R.  G. 
Miller   Contracting   Co.,    Bloomfleld,   Conn.,    $9874_,    C 


929;  Csesar  A.   nuo=i,    *.«... ».q , 

&  Knowles  Corporation,  Narragansett  Pier,  K.  1..  *i- 
Lane  Construction  Corporation,  Meriden, ^Conn  $12  921 ,  A  \  lto 
Construction  Corporation.  Meriden.  Conn..  $11  '00-  Piei  sen 
Fir' in. •. -ring"    &    Construction    Co.,    Harttord,    Conn.,    $10,S>&4. 

Town  of  Glastonbury,  about  4550  lin.ft  .^tij-e  f  o"e  (a) 
or  trap  rock  macadam  construction  on  the  Hai ttoicl  -Mew 
London    Turnpike.      A.    E.    Douglass.    Glastonbury,    Conn      (a) 


Conn..  $11,069;  Connecticut  Good  Roads  Construc- 
tion Co  New  Br  tain,  Conn..  $12,236;  A.  D  Ambrosia,  Hart- 
ford. Conn.,  $13,331;  Louis  Longhi  &  Bro  Torrington  Conn^, 
<n  87^  loseph  Mascetti.  Torrington.  Conn..  $11,555,  haiviri  b. 
Alfred  New  Hartford,  Conn..  $11,561;  Porcaro  Construction 
Corporation  Willimantic,  Conn.,  $14,469;  Beacco  &  Co.,  Stock- 
,-idg,!  conn..  $14,053:  Cesar  A.  Rossi.  Torrington.  Conn., 
$iilg66:  Charles*  W.  Tryon.  Meriden.  Conn  $13,545;  R.  G. 
Miller   Contracting   Co.,    Bloomfleld.   Conn.,    $11. bb/. 

Town    of    East  >,  anhv.    5658    lin.ft.    macadam    (a)    or  gravel 
Cb)    construction:    R.    G.    Miller    Contracting,   Co.      i 
Conn.,    fa)    $7827;    (b)    $5970:   A.   D.    Bndg 


Bloomfleld, 
Sons    Co..   Hazard- 


Knowles  Corporation.  Karragansen  rim,  "•„'"  „  ',:r«h 
Vi  o  Construction  Corporation.  Thompson,  Conn  (a)  $8,3 
rb)   $6884;  Louis  Longhi  &  Bros.,  Torrington,  Conn.,    (a)   $98i 


(b)    $8053 


-(Borough    of    Brooklyn)— Bids    were    re- 
Dec.    24.    by    the    President    of    the    Borough 


Mi..     $11,267;     Borough      \sphalt    Co..     $11,764, 

fl,  u.,11.     on  a    portion   of  West 
ichors    Sanz...    --'",77:,;    John    .1     c.uimu.    Contracting 

i  ,.,,!.,   c i    ,,:,".:   B.  Turecamo,  $7372;   I'alasmos 

■"■'       '  "r    w'"'k    *"'    ■'    l"'1,!"",1    °f    w.,1 

mil  SI  ■  John  .1    Guinan  Contracting  Co.,  $5320;  Nicola  (  i 

■  :      B    T u $6878;    tor  same 

a8   above   and    paving   with    permanenl    Grade  1 
,  on,  ., ,  ,,.    foundation    the    roadway   of   Sec- 
ond   A  Hick,  10,705:   M.  J.   O  Hara.    ,11    66th   St,. 
Brooklyn     $10,392;    Norton    &    Gorman    Contracting    Co.,     ■<"- 
i    paving  with   pr<  II  phall   on  a    5  In    concrete 

i   87th   SI      Barbei     \.sphal1    Paving   Co., 

I  Co        B    •  ■     I        ' tl  ng    Co        i"  i  .', 

Brooklj  n    Al  '337      l: "'      ■    i'1'1'11    '  "•• 

i Iml  nary  asp- 
Foundation    a    portion    "i     74th    St.: 

■       '  10  298 

10.670     B klyn     Ucatraz     Vi  phall 

•     o     i  :oi  oug  h   Asphalt  Co., 
10  991 

Htm    Vork,  If.  Y.     i  B gh  ol    Brooklyn)—  (Official)      Bide 

will    bi  ol    'I,,     Boi ""  rh     Boi    u    h 

iVeinelltM     In 

*(Bo  ■       '  ring  1  ho 

I :  i    i 

i    b      the    i tmenl    pi 

,,,il,.     BAR!                            I         PAVTNO   CO., 
York.  N    v.  :,i   "i  :7  per  iq.yd.     n< 


-      \    ri!  m.t   CO.,    Midland 


,ii,  ,    Bnglni  ■ 

22.  inn      T      .1       M, 


ii.  I!. ■  >  ill.-.  N.  J. — The  following  an-  the  bids 
the  Board  of  Chosen  Freeholders  for  paving  u  ...In,, 
Ave.,  from  Rutgers  St.  to  the  Nutley  line,  with  asphalt  I 
pavement;  The  Hastings  Paving  Co.,  25  Broad  St.,  New  1 
N.  Y.,  $42,646;  Van  Keuren  &  Son,  Harrison,  N.  J.,  $42 
P.  &  P.  Janerone,  Montclair,  N.  J„  $42,996;  the  Newai  I  Pa 
Co.,  Newark.  N.  J.,  $44,394;  the  Barber  Asphalt  Paving  I 
New    York.    N.    Y.,    $47,278. 

-t-Dorraneeton    (Wilkes-Karre   post-office).    Penn — The   , 
tract    for    paving    Market.    dates,    Thoinas.    (Joodwin   and    Lov, 
land    Sts.    has    been    awarded    to    F.    H.    PARRY.     19    Union    s 
Dorranceton,  at  $29,515. 

+The    contract    for    curbing    and    paving    Rotter    Ave 
been    awarded     to    the     I :.    C.    C(  x  iX    c<  iXSTl  :UCTIuX    CO.,    2; 
Union   St..   Luzerne,    Penn.,   at   $6334. 

Meadville,   Penn. —  It   is   reported   that    the   City   Council  h,- 
passed    a    bill     authorizing    the    paving    of    about    five    miles 
citv    streets    with    vitrified    brick.       Frederick    Kiebort    is 
Clk. 

+SaliNbury.    Mil. — The    contract    for    grading    and    surfacln 
with    oyster    shells,    including    concrete    masonry    and    c, 
gated-iron  pipe.  3.53  miles  of  the  Riverside  state  Aid  Road 
been   awarded  to  J.   T.   BADEN,    Baden,   lid.,  at   $13,283.     H.  1 
Clark  is  Road  Engr. 

Richmond,   Va. — Bids  will   be  received   by   the   County  Con 
missioners   at    Richmond,    until    Jan.    6,    for    constructing 
l',i     miles    of    macadam    road,    between    Broad     St.    Road    ai 
Dumbarton.      George   P.   Colman   is  State   Highway   Comr. 

Brailrntown,  Fla. —  (Official) — The  Board  of  Commissionei 
of  Manatee  County  has  called  an  election  on  Mar.  26  to  vol 
an  issue  of  $318,290  in  bonds  for  the  construction  of  count 
roads.  The  trunk-line  roads  are  to  be  of  concrete,  and  tli 
laterals  graded  roads,  some  of  which  will  be  surfaced  wit 
shell.      C.    P.    Brush    is    County    Engr. 

Clearwater,  Fin. — The  Commissioners  of  Pinellas  Count 
are  planning  the  construction  of  a  road  from  St.  Petersbur 
to   Clearwater.      Benjamin   Thompson   is   County   Engr. 

St.  IVterHburg.  Fla. — Bids  will  be  received  by  the  Cit 
Commissioners  until  Jan.  19  for  grading,  curbing  and  pavin 
Fifth  Ave.,  Eighth  St.  and  an  alley.  W.  F.  Devine  is  Cll 
Clk. 

TituNville,  Fla. — Bids   will   be   received   by   the   Commissi, h 
ers  of  Brevard  County  until  Jan.  5   for  constructing  about    I 
miles    of    road   in    Pritchard's    Hammock    and    King's    Hig] 
at  Delespine;   also  about   two  miles   near  south   line   of  \\">1,.- 
pine.     S.  A.  Osteen  is  Chn.   of  the  County  Comrs. 

+  I1.1I, mi     Rouge,     L,a. — The     contract     for     recrowning    an 
graveling  the  highway,   from   Baton   Rouge  to   Hope   Villi 
been  awarded   bv   the   State   Highway   Commissioners  to  G.  W 
PRUTSMAX.    Danville.    111.,    at    $35,979.      Other    hids    follow 
"W.    Garig,    Baton    Rouge,    $3S.52S:    Warthingto-n    Construct!,, 
Co.,   Brookhaven.   Miss..    $40,637;    Boyd    &    Bradshaw,    Co',, 
Miss.,    $43,360;    Lenham    Bros.,    Baton    Rouge,    $44,058.      W.   I 
Atkinson  is  Engr. 

•fCarey,  Ohio — (Official) — The   contract  for    paving   Findla 
St.    with    Hocking    block    on    a    6-in.    concrete    foundnti, 
laving  stone   curb   has   been   awarded   to  J.   O.   SHOUP  &  CO 
Dayton,   at  $53,5S4. 

Covington,    Ind. — All    bids    received    Dec.    16    for    improvln 

Washington    St.    have    been    rejected.      Charles    A.    Baldwin   i 
City   Clk. 

+  Indianniiolis,    Ind. —  (Official) — The    contract    for    II, 
struction    of   a    county    line    gravel    road    has    been    award, 
the   Conimittee   of  Marion   and   Hendricks   Counties   to    McKIN 
SEY   &   JENKINS,    Frankfort,   Ind.,   at    $7985.      \V.    T.    Patl 
Audr.,    Marion   County. 

Battle  Creek.  Mich. — It   is   reported   that   the   city   will   pa, 
South    Ave.    with    asphaltic    concrete    and    Newark    Av, 
concrete.     E.  U.  Hunt  is  City  Engr. 

■f  llenloii.     III. — The     contract    for    paving     in     District* 
4  and  5   has  been  awarded  to  B.    M.   SWIXXF.Y,    East  St.  Louiy 
at  $48,067. 

Dixon,   111.-    .1.    \Y.   Kelly,   Dixon,   submitted    low    bid 
for   paving    Peoria    Ave.    Commercial    Alley   and    construe! 
concrete    wnterwa>    and    paving    Highland    Ave. 

Galeaburg,  111.-  It   is   reported   thai    the  city  will   pav, 
ous  streets,   al    all   estimated   csl    of   $93,372,      V.    M.   Connellj 
Cltj    Engr. 

Monroe,  Win.  uuioiali  Clans  arc  being  prepaid  bj  Pau 
V.    Hodges,    Cit.\      ICngi        for    paving    about     15    blocks,    from    th, 

Public  Square  south   to  South   Monroe  St. 

Dnliitli.    Minn.      All    bids    receive,  1     Dec.     12    bv    the    Count> 

Auditor     for     constructing     Slate     Rural     Highway     No 
been    re  looted        I,    is    reported    thai    new    bids    will    lie  asl . ,  ■ 

estimated  cost  I     H12  

Sinn*    FallN.   s.    II.      I'.i.ls   will    be    received    h>     C 

missioners.  until  Jan.  26  for  imvliit:  I'r.ilrie  \vc,  from 
lo  12th  Sis.  Rids  will  be  received  for  asphaltic,  col 
bltulltllle.     11,:,,  a, la  in.     tlirvl I     HdllU'WII)  S      I  t,     HoWUlSCItl 

i:,,,  i 

Him II, mi(.      tOfflclal)       Rl,l:      will    be    received    by   11" 

CM'.     Council    until    Jan,    II    for    ahoul     Vain    s<|.  v.l.    ol     pin 

HI, Is    will    be    re  civ  oil    on    vllrillcl    hrloK.    ere led    u I    blc 

1)1 1 11 1 1 1  hie    on    , I  '      has,       ,  ,,,l    aspha  II  Ic    concrete    on 

rete    base,      Fredi  i  li  h    IB     Bui  l(    li    Cltj     Bni  i 


K 


k     City.     Mil      The     Davidson     Construction 

I  t,,  il, e  c.ooi  ■    c ill     loni  ,  ■    ih .■  low  csl    bid,  nl   $81, isn 

,a,  ad.niil/.liii:     the     lllue     Ridge     llonlovii rd.     ii    distance   ol 


KnnnnN    CHy.    Mo.      Tin     I"  in     ,       Clti     Crn    her    Co     wna   lo« 

hi, I, I,  ,       i     (2li  691    i  o,     i, ,  icnd  imlzlng    i  ho    i  ond    I  , ,, 

,   ,       ,        Kill 

H«.   I l».    Mn.      l:l,l"   will    I..-    received   bv    Ihe    Rnnrd 

lie     hop,  (.'  ,   , I    i     until     Jan       16     lor     va  r a     alreel      

Tlo      lolal     (',,■  I     ,,l     III,,    win  I      li      e:  I  ,,,,  I      -, 

Rebel     I      Cit;     fflngi 


i,  1914 
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Star  City.  Ark. — Bids  will  be  received  by  the  Commission- 
■  '  of  Lincoln  Road  District  No.  1,  Star  City,  until  Jan.  2,  for 
(Strutting  about  13  miles  of  improved  highway.    YV.   McGbee 

+  Miu  Intonio,  Tex. — The  contract  for  paving  Houston  St. 
||h  wood  block,  has  been  awarded  to  the  ROACH-MANIGAN 
IVING    CO..    a.    $17,371. 

Phoenix,  Aria:. — Frederick  N.  Holmquist,  City  Engr.,  is  pre- 
ling    plans    for    paving    South    Central    Ave.    with    bitulithic 
llement  at  an   estimated  cost  of  $45,000,   for   paving   Seventh 
U-.  from   VanBuren   to  Jackson  Ave.,  at  an  estimated  cost   of 
paving  West  Washington   St.  from  Seventh  Ave.  to 
Capitol,   at   an   estimated   cost    of   $78,000. 
lentralia.    Hash. —  Bids    will    be    received    by    the    Commis- 
si >  of  Cowlitz  County    until  Jan.  5,  for  the  construction  of 
ut    2%     miles    of    the    Pacific    Highway,    south    from    Kelso. 
•    estimated  cost  is  $33,SbO.     R.  C.  Westwick  is  County  Engr. 
::iihrntn.  Wash. — The  Commissioners  of  Grant   County  have 
d   $19,000  for  constructing  a  permanent  state   high- 
I]   from    Kphrata    through    Soap   Lake    toward  Adrian. 
fTai'iima,    Wash. — The     contract    for     grading    and    laying 
i  -walks   along    East    G   St..    from    38th   to    48th   Sts.,    has   been 
:.!.-.]     by    the    Commissioners    of    Public    Works    to    W.    H. 
KEK.    1002  North  Ainsworth  Ave.,  at  $10,313. 
Hermosn     Beach,    Calif. — Williams    Bros..     Redondo    Beach, 
,    the    low    bidders   at    $35,964    for   the    construction    of   street 
..  o\  .-iiv-nts   on    the    Strand. 

san    Fernando.    Calif. — W.    A.    Dontanville    was    only    bidder 
1(8899  for  the  improvement  of  various  streets. 
,+Sau    Mateo.    Calif — The    contract    for    the    paving    of    the 
I  er  half  of  San  Mateo   Park  has  been  awarded  by  the  Board 
City   Trustees    to    CLARK    &    HENERY   at   about    $107,000. 
*ant:i    Vna,  Calif. — ( iscar  Ford.   Riverside,   was  the  low  bid- 
i    (53,271   for  improving  a  section  of   the  Riverside  Roard 
-  in-'     County.      D.   S.   Halladay   is  the  Engr. 
Vancouver.    B.   C— The   City    Council    has   voted    in   favor   of 
ling    Cornwall    St.,    at    an    estimated    cost    of    $20,000. 

IXD1STR1AL    WORKS 

r  Boston,  .Mass — The  contract  for  the  erection  of  the  boiler 
or>  fur  the  New  England  Iron  Works  at  South  Boston,  has 
n  awarded  to  the  McCLINTIC  ^  MARSHALL  CONSTRUC- 
\m  i''i.  13  Park  Row.  New  York.  X.  Y.  The  estimated  cost 
.lO.mm.  E.  C.  Sherman  &  H.  A  Wilson,  6  Beacon  St.,  are  the 
;rs.     C.   S.   Keefman    is    Mgr. 

Ualem.  Mass. — The  Page  W.  Counter  Co.,  Salem,  has  secured 
te  on  Jefferson  Ave.,  and   will  erect  a  factory. 
•  iiIi-iii.    Mass. — The    Lexiseur    &    Conway    Co..    Salem,    manu- 
1-ather.    will    erect    an    addition    to    its    plant.      The 
mat.  d  cost   is  $10,000. 

f  lliiiuii.-iirtini.  X.  Y. — Hull.  Grummond  &  Co..  224  .Water  St.. 
Id    the    contract    for    the    erection    of    a    five-storv 
:ory    addition,    3iix52    ft.,    to    B.    KLEIN    &    SON.      C.    E.   Vos- 
Arch.      Noted   Dec.    18. 

f  .la •>  Hie,  X.  Y'. — The  contract  for  the  erection  of  a  one- 

v  peinforced-concrete  storehouse,  60xlvo  ft.,  for  the  T. 
i  Cement  Co..  has  been  awarded  to  W.  J.  BURNS  CO., 
acuse.  at  $35,000. 

Patersnn.  X.  J. — Franz  C.  Reinhardt.  Paterson,  manufac- 
»r  of  silk    braid,    will    erect   a   mill   at    Bond.   State   and   Grav 

i St   about   $48.00(1. 

Trenton.    X.    J. — Tin-    Trenton    Potteries    Co..    Trenton,    will 
r-8tory   addition.   60x1 2(1   ft.,    to   its   factory   on   Pros- 
■   .-i        The   estimated   cost   is   $30,000. 

tiiii-.li.iliiick.-ii.  Penn. — The  Lee  Tire  &  Rubber  Co.  will  Un- 
fa and  enlarge  its  plant  to  the  extent  of  about  $75,000. 
I'lill inl.-l i>liin.  Penn. — Tin-  tlarshaw.  l-'ull.-r  &  Goodwin  Co., 
■.  •  l.i  ml  Ohio,  has  secured  a  site  at  Jackson,  Wolf  and  Van- 
ia  Sts.  and  will  erect  a  plant  consisting  of  a  factory,  war. - 
Be.  two  store  houses,  boiler  room,  and  engine  house. 
i  iiiuii   City,    Penn. — Tin-   Merrell-Soule   Co.,   Syracuse,   N.    Y. 

•I actory,   72x247   ft.,  at   Union   City,   Penn.,   for   the 

fiufartnie  of  dairy  products.     The  estimated   cost  is  $75,000. 

Wilmington,     Del.— An     addition     costing     $31,000     will     be 
the    plant   ..I    the    Pull n    Palace   Car   Co. 

Kim  City.  X.  C— It  is  reported  thai  J.  W.  Con  and  W.  H. 
on.  Elm  City,  will  erect  a  cotton-seed  oil  mill,  estimated 
:ost   $50,000. 

Sumti-r.  s.  C. — J.  T.  Kopp,  Jr.,  Mgr.  of  the  York  Knitting 
In.  York.  Penn.,  conti  mplates  thi    en  i  tion  of  a  knitting  mill 

Sunn  -  i 

Dnrli.-rinii,   Ohio— The    director    ol    the    Portage    Rubber   Co. 

Hi    iiz.  <1     tli.-     building     ol'     a     S2.r>. addition.       Noted 

f'niiiuii.  Ohio — The   Federal  Claj    Products  Co.,   Ca will 

ulld    Its    factory,    which    was    recentlj     destro 

t), 

i  ii-M-ieiiil,   Ohio — According    t..    press   reports,    s     I:     Fell    fi 

Ihemlsts,   contemplati     thi     erectl i    ii    three-stoi 

' i    iibout    $50.1 S.    N     Knhn    Is    Vlci  -Pr. 

Rubber  &   Suppl>    Co    has   had   plans  pro- 

.no  1 1  in  Hon    oi    H    pin  "i    ill    2800    Prospecl     \\  .- 

vin    be   two   ■  I. n  ll  S,    .1-  ■    100    I  i        i  ml    "ill    I t   1. 1  : 

n      beliiK    prepared    for    the    const  nut  ion    of    a    slx- 
i.l.i.ii    at  Central  II        I  Seventh  St.. 

lie      A      R      I  oil"    ■         .1  i    ,    i    ..         I .t.  .1    oosl     is 

MDrtrnlt,    Mich       Tl ntra    I     Coi     thi     erection    of    a    flve- 
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+  >1  il  ii  nukee,  Wis. — The  general  contract  for  the  erection 
of  a  two-story  warehouse,  130x250  ft.,  of  brick  and  concrete, 
has  been  awarded  to  the  WISCONSIN  CEMENT  .^-  CONSTRUC- 
TION CO.  The  building  will  be  erected  at  Wright  and  Bolton 
Sts.  for  the  Shadb.lt  .v.   Boyd  Iron  Co.     Noted  Dee.  25. 

The  contract  for  the  erection  of  a  four-storv  reinforced- 
concrete  warehouse  for  Hugo  Deuster,  at  417  Prairie  St.,  has 
been  awarded  to  the  STERLING  ENGINEERING  CO.,  at  $35,- 
000.     F.  R.   Crabtree   is   the  Arch. 

Xeenah,  Wis — The  Kimberly-Clark  Co.,  manufacturer  of 
paper,  has  increased  its  capital  from  $2,000,000  to  $3,000,000 
and  will  make   improvements. 

Seattle.  Wash — The  National  Automatic  Fender  Co.  will 
erect  a  factory  on  the  tide  flats.     A.  M.  Gerguson  is  the  Pres. 

The  Pacific  Pluto  Paint  Co..  recently  organized  with  a  capi- 
tal of  $10,000.  will  erect  a  factory  to  manufacture  roofing  and 
painting    materials. 

+The  Seattle  Laundry  Co.  has  awarded  the  contract  to  J.  S. 
HARDING,   for  the   erection   of  a  laundry  costing  $30,000. 

Bend,  Ore. — The  mill  of  the  Bend  Lumber  Co..  recently  de- 
stroyed by  fire,  will  be  rebuilt. 

Kesnick,  Calif. — The  Mountain  Copper  Co.  will  erect  a  con- 
centrating  works  at  an  estimated  cost  of  $500,000.  William 
Kett   is  Gen.   Mgr.   of   the   company. 

Pinole,  Calif. — The  Hercules  Powder  Co.  will  erect  a  plant 
for  the   manufacture   of  black   powdi  r. 

Hadley,  Alaska — The  plant  of  the  Foss  Bros.  Lumber  Co. 
w  ill  be  altered  and  a  box  factory  will  be  built. 

Ilri.l-.el, ut-"..  Out. — The  International  Specialty  Co.,  Inc., 
recently  incorporated  to  take  over  the  business  of  the  Edwards 
Jackson  Prestolite  Co.,  is  preparing  plans  for  the  erection 
of  a  new  manufacturing  plant. 

Chatham.  Ont. — Somers  Bros..  Chatham,  have  had  plans 
prepared  for  the  construction  of  a  factory  for  the  manufacture 
of   matches.      The    estimated    cost    is    $80, 

Leamington.  Out. — The  Heinz  Pickle  Co.  will  erect  a  five- 
story  and  basement  factory  at  Leamington.  R.  A.  Logan  is 
local  Mgr. 

+ 11  i, Hun. I.  Ont. — The  Midland  Malleable  Iron  Co..  Midland. 
has  awarded  the  general  contract  for  the  erection  of  its  new 
foundry  to  the  RAUFF  CO.,  Milwaukee.  Wis.  It  will  be 
S3x503   ft.,  and  will  cost  about   $115,000. 

Petrolia.  Ont. — Plans  have  been  completed  for  the  construc- 
tion of  an  addition  to  the  plant  of  the  Petrolia  Wagon  Works. 
The  estimated  cost   is  $70,000. 

Sarnia,  Ont. — H.  Longhead.  Sarnia,  will  erect  a  two-story 
machine  shop  of  brick  and  steel,  on  Front  St.  Robert  \Y. 
Fawcett  is  the   Arch. 

Sarnin.  Ont. — The  Imperial  Oil  Co.  has  purchased  33  acres 
of  land  near  its  refinery,  and  will  erect  buildings  to  cost  ap- 
proximately $1,000,000.  Additions  will  also  be  made  to  the 
present  plant. 

Toronto,    Ont It    is    reported    that    the    Quaker    Candy    Co. 

plans    to    build    a    three-story    and    basement    factory    on    East 
Queen   St. 

Tottenham.  Ont. — The  Coleman  Fare  Box  Co..  Ltd.,  Will 
build  a  factory  at  Tottenham,  for  the  manufacture  of  fan- 
boxes. 

FEDERAL    GOVERNMENT    WORK 

•f Spruce  Bars — Portland.  Maine — The  following  bids  Wen 
received  bv  the  Light  House  Inspector.  First  District,  Port- 
land for  furnishing  and  delivering  spruce  spars  at  Little 
Diamond  Island.  Maine:  BENNETT  CONTRACTING  CORPOR- 
ATION, $3575  (accepted);  Daniel  P.  Cobb.  South  Portland 
Maine  $3i".89:  Jordan  Bros.  Lumber  Co..  Norfolk.  \  a.. 
George  R  Johnson.  Baltimore,  Mil.  $8230;  G.  Elias  &  Bro., 
Buffalo.  N.  Y..   $13.15n.     Noted    Dec.    IS 

Building — Chelsea,    Mass. — Bids    will    be    received    until    11 

am     fan    24    bj    H    R.  Stanford,  Chief  of  Bureau  of  Yards  and 

Docks    Navy    Dept..    Washington,    D.    C      foi    the   building    tor 

i'g  plant  at  the  naval  hospital  reservation,  Chelsea,  .Mass. 

Estimated   cost.   ?:js 

Building — Melville  Station.  1!.  1  — The  following  bid.  re- 
ceived Dec  20  bj  ll.  R.  Stanford,  Chief  Bureau  of  yards  and 
Docks  Navy  Dept.,  Washington,  D  C,  for  the  construction 
,,,-  quarters  for  the  machinists  at  the  naval  coal  depot.  Mel- 
ville station  exclusive  of  heating  apparatus,  was  submitted 
by   Darling   &  Slade  Construction   Co.,   52   Bridge  St.,   Newport. 

R,    I  .    ...     -i  100       Noti  .1    !.     I. 

Heating — Madison    Barracks,   N     Y. — P.ids   will    be    received 

until  10  a.m..  Jan.  7.  bv  Capt.  Woo.isou  Hocker,  Quartermaster 

Corps    l"    s     \      Madison   Barracks,   N    Y.   for   the   Installation 

heating   plants  in  noncommissioned  ntHcers'  quarters 

No     i1'   '  hospital   -'.  I  ''--      69    ."  and  71-72. 

Dredging— Wilmington.    Del.-     Pi. is    were    reci    ved    Dec    20. 
by  Mai    R,   R.    Raymond.  Corps    Engrs.,   0    S.   A.   for  dredging 
Creel     Rlvei  lid         River  &  Hai  bor  Improvement 

Co  Philadelphia,  Pent  .  26.4c  per  cu.yd.:  Richards  Dred 
htladelphla,  Penn.,  S0<  Noted  Not  .  27. 
Cement.  Crane,  Etc.-  Washington,  D  C  Bids  will  be  re- 
ceived until  Jan.  13,  b\  thi  Bureau  of  Supplies  and  Accounts, 
flav;  Dept.,  Washington  D  C  foi  Furnishing  supplies  at  the 
Naval  Stations  and  \.-\  Yards,  as  follows;  Pearl  Harbor, 
Hawaii  10,000  bbl  ol  port  I.,  ml  cemenl  In  cloth  bags.  St 
rullens    Creek     Va„   Sch.  ne,    4-ton    cap  city. 

s.ii    6131   miscellaneous,  cast-Iron  bell  and 
pipe   and    fittings;    tour   6-ln 
Excavation     Wasl  ■    ''      Bids   will   bi    received  un- 

til   -   ,,  ,,,     .1..,     ::     I..     ...   i.    iion    work    Incldi     i    to    the    con- 
pltal   for  Women    and    Lylng- 
:.,,.      Pennsylvania    Ave.,    between    24th    and    25th    sts.. 
w  .   i, in-  ton    i '    '' 

Foundation*  for  Lincoln   Memorial      Washington,   D    C. — At 

B  meetli  I  Incoln  Memorial  Commission  held  In  Wash- 

.  recommended    thai    the   Secretary   of 

.  .mi  rai  i     with     M      P     '  'oi-ii  -      i  'i. •■>  rv    St. 

-  o    construe)    the    foundations    for    the 
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Miscellaneous   Iron   and    Steel    Scrap— Washington,    p.  J C.— 

Bids  will  be  received  until  10:30  a.m.,  Jan  22.  by  Maj. P.  C. 
Ii.e-gs  Gen.  Pur.  Officer,  Isthmian  Canal  Commission,  Wash- 
ington D.  C,  for  the  purchase  of  miscellaneous  iron  and  steel 
scrap   offered   for   sale   by   the   Isthmian   Canal    Commission. 

Steel  Towers— Washington,  D.  C— Bids  will  be  received 
until  11  a.m.,  Jan.  31.  by  H.  R.  Stanford,  Ch  of  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C.  tor  the  con- 
struction of  two  steel  towers  and  concrete  foundations  at 
the  Navy  Yard.  Washington,  D.  C.     Estimated  cost,  $120,000. 

Switchboard.  Electric  Calile.  Conduit  and  Fittings,  Etc.— 
ashington,  D.  C. — Bids  will  be  received  until  10:30  a.m.,  Jan. 
H  by  Maj  F.  C.  Boggs,  Gen.  Pur.  Officer.  Isthmian  Canal 
cdmn".  for  furnishing  switchboard,  electric  cable,  conduit  and 
fittings  and  miscellaneous  electrical  apparatus,  oil-burning 
galvanizing    furnaces,    etc. 

Tubing.  Pipe.  Etc.— Washington,  D.  C— Bids  will  be  re- 
ceived until  Jan.  6.  by  the  Bureau  of  Supplies  and  Accounts, 
Navy  Dept"  Washington.  D.  C,  for  furnishing  at  the  Navy 
Yards  and  Naval  Stations,  supplies  as  follows:  Washington, 
D  C  Schedule  6142,  miscellaneous  drawn  brass  tubing. 
Schedule  6145.  200  JN1.  ft.  white  pine  barn  boards  New  ,.  ork. 
N  Y  Schedule  6138,  32.500  ft.  of  yellow  pine  timber.  Ke> 
West  Fla  Schedule  6140.  16  miscellaneous  watt-hour  meters. 
Norfolk.   Va.,   Schedule    6146,    miscellaneous    wrought    pipe.    etc. 

Water   Power    Project— Great    Falls.    Va.— Gen.    William    H. 


+  l>ost  Office — Augusta,  Ga.— The  contract  for  the  con- 
struction of  the  (including  plumbing  heating  gas  piping. 
electric  conduits  and  wiring,  interior  lighting  fixtures  and  ap- 
proaches of  the  U.  S.  post  office  at  Augusta  has  been  awarded 
to  W  H  FISSELL  &  CO.,  1133  Broadway,  New  York,  at  $2Sb,- 
S00,    using   Georgia   marble.      Noted    Oct.    23. 

Hydro-Electric  Plant— Florence,  Ala.— See  item  under 
Light,   Heat   and   Power. 

Pumps  and  Flood  Gates— New  Orleans,  La.— Bids  will  be 
received  bv  F.  S.  Shields.  Secy..  Sewerage  &  Water  Board 
New  Orleans,  La.,  until  noon,  Jan.  6,  for  pumps  and  flood 
gates,    Contract    58    D. 

Electrical  Machinery,  and  Drainage  Canal  Work— New 
Orleans.  La.— Bids  will  be  received  until  noon  Jan.  ,  1»  f; 
«  Shields  Secv  Sewerage  &  Water  Board,  Room  50b.  Cit5 
Hall  Annex  New  Orilanl  for  Contract  59-D.  electrical  ma- 
chinery,  and    Contract   60-D,   drainage   canal   work. 

Pine  and  Hardwood— Detroit,  Mich  —Bids  will  be  received 
bv  the  Light  House  Inspector,  until  2  p.m..  Jan  15,  foi  the 
sale  of  a  specific  amount  of  Norway  pine,  white  pine  and 
mixed  hardwoods  from  the  light  house  reservation  on  Big 
Charity   Island,   Saginaw   Bay,   Lake   Huron,   Mich. 

Koof  Work— Fort  Riley.  Kan.— The  lowest  bid  received 
Dec  23,  by  Capt.  John  J.  Ryan,  for  slate  roots  on  two  artillerj 
stables  a't  this  post,  was  submitted  by  Rinner  &  Warren, 
Topi  I. .i,  Kan.,  at  $4496.     Noted   Dec.  IS. 

+  ltei>airN   to    Post    Office— Wichita.    Kan.— The    contract    for 
maUine  reoaira   to   the   post   office   at   Wichita,   Kan.,   has   been 
3    to  OTTO  ZIMMERMAN,   Wichita,  at  $4600. 
Interior  Finish— Denver.   Colo. — Bids  will  be  received  until 
-    ,,n.      l'vb     16     bv  Oscar   Wenderoth.   Superv.    Arch..   Treasury 
V).    ,i    "  Washington     D.   C.    for    the   construction    of   minor   out- 
side wotrkTnd  for  the  interior  finish  of  the  U.  S.  post  office  at 
i, 
Repairs   to    Vessel— Seattle,    Wash.— Bids   will   be    received 
until  10  a  m..  Jan.  5,  bj    the  Commanding  Offi-er,  steamer  "Ex- 

SPorer,"    200    Burke     Bfdg..     Seattle     Wash        lor     repairs     to     the 
,'nd    boiler    of    the    Coast    and    Geodetic    Stirvj     steamei 
"Explorer. 

Chemical      Plants— Skagit      River.      Wash.   —   The 
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Commission.     Washington,    D.    C,    for    the    purchase    of 
cellaneous     iron     and     steel     scrap     offered     for     sale     by 
Isthmian    Canal   Commission,    which   is   no   longer   needed. 
Switchboard,    Electric    Cable.    Conduit    and    Fittings — Pa 

ma— Bids  will   be   received   until  Jan.   10,   by   Maj.    F.    C. 
Gen.    Purchasing    Officer,    Isthmian    Canal    Commission, 
ington.   D.   C.,    for   furnishing  switchboard,   electric   cable, 
duit   and   fittings,   and   miscellaneous   electrical    apparatus 
burning     galvanizing     furnaces     and     galvanizing      pots, 
motor-driven   dry   kiln   and   dry-room   equipment. 

MISCELLANEOUS 

Dredging — Boston,  Mass. — Bids  will  be  received  until  J3 
7,  bv  the  Directors  of  the  Port  of  Boston  for  dredging  51V 
000  cu.yd.  of  material  from  both  sides  of  the  proposed  pi 
at  East  Boston  and  from  the  harbor  near  Grand  Juncti- 
wharf.      F.    W.    Hodgdon   is   Ch.    Engr. 

Subway — New  York,  N.  V. —  (Approximate  Totals)  — 
were  received  by  the  Public  Service  Comn.,  Dec.  29,  for 
tion  6,  Routes  4  and  3S  of  the  Seventh  Ave.  Subway  as  fi 
lows:  Rapid  Transit  Subway  Construction  Co.,  165  Broa 
wav.  J2.292.OO0:  1'.  S.  Realty  &  Improvement  Co..  Ill  Broa 
wav,  $2,203,000:  Booth  &  Flinn.  Ltd.,  Pittsburgh,  Penn..  $ 
365.000:  Godwin  Construction  Co..  251  Fourth  Ave.,  $2,397 
Franklin  Contracting  Co.,  1-2  Hudson  St.,  $2,442,000;  Cabot 
Rollins  Corporation.  331  Madison  Ave..  J2.5TH.muii  ;  E.  E.  Smi 
Contracting  Co.,  lul  Park  Ave..  $2,600,000:  Oscar  Daniels  C 
Woolwnrth  Bldg..  $2,60(j, 0(10:  Hugh  Nawn  Contracting  Co.,  ! 
Fifth  Ave..  $2,611,603;  Canavan  Bros.  Co.,  51S  West  56th  - 
$2,616,000:  Degnon  Contracting  Co.,  60  Wall  St.,  $2,625,66! 
Carter  Construction  Co.,  42  Broadway.  $2,712,000;  Maso 
Hanger.  42  Broadway,  $2,749,117;  P.  McGovern  &  Co.,  1 
son  Ave.,   $3,17S,000. 

Pier  and  Excavation — New  York,  N.  T.— (Official) — Bl 
will  be  received  until  noon,  Jan.  21,  by  the  Commissioner 
Docks  and  Ferries,  Pier  A,  Borough  of  Manhattan,  for  lj 
construction  of  the  built-in  portion  of  the  pier  at  the  foo 
46th  St.  The  contract  will  include  rock  excavation,  cofferd 
etc.     R.   A.  C.   Smith   is  Comr. 

+  iiir.iuinu — New  York,  N.  Y. — Contracts  have  been  awarj, 
ed    as    follows,    bids    opened    Dec.    IS.    by    the    Department 
Docks  and  Ferries   for  dredging  in   the  borough  of  Manhatta 
Brooklyn,    (jueens,   Tin-    Bronx   and    Richmond:    Class   I.    300.0 
cu.vd.,   to  HENRY   HI'   BOIS  SONS  CO..  17   State  St..  New  Yor 
at   13.9c.   per  cu.yd.;   Class  2,   about   115,000   cu.yd..   to  the  R.  ,  . 
PACKARD   CO..    13ii    Pearl    St.,   New    York,   at    24V„c.    per  cu.> 
List  of  bidders   noted   Dec.   25. 

Dock — Port  Henry,  N.  Y. — Witherbee,  Sherman  &  Co.,  Po| 
Henry,   will  construct  a  large  dock  at  Port  Henry. 

+  DredginK— Hightstown,    N.    J.— SCOTT    &    MAHLER   ha 
been    awarded    the    contract    for    dredging    Peddie    Lake, 
Hightstown. 

Dock — Jersey    City,    N.   J.- — J.    J.    Ferris,   Dir.   of   Streets 
Pub.  Improvements,   has  submitted  plans  to  the   City  Commi 
sioners  for  the  constrction   of  a  dock  at  Howell  St.,  50x600  : 
Bnyfront    and    Meadow    Development — Newark,    N.    J. — T 
Board    of    Public   Works    has   adopted    the    report    of   Morris 
Sherrerd,    City    Engr..    for    improvements    to    the    Newark    I'.; 
frontage,    and    meadow    development.      The    work    includes  t'i| 
construction   of   a   channel   and    the   deepening  of   Peddie   Dit< 
for  the   reclamation   of  100   acres   of  land,   and   the   building 
a    permanent    dock    along    such    land,    at    an    estimated    cost 
$441,250.       Other     features     of     the     wo-k     include     grading 
Ba  y    Ave.    and    building    additional    streets    to    reach    this    ne 
section.      The  board   has  authorized   Mr.   Sherrerd   to  make  inj 
mediate  arrangements  for  active  work   on   the  proposed  p!ai 

+  Flre      \pparntus — New     Brunswick,     N.     J. — The     BoroUM 
Council     has     awarded     a     contract     to     the     AMERICAN     1 
PRANCE       FIRE    TRUCK    CO..    New    York,    for    an    automobi 
fire   engine   at  about   $10,000. 

Fire  Apparatus — South  Orange,  N.  J. — The  Fire  Commits 
of  the  Board  of  Trustees  is  considering  the  purchase  of  moto 
driven  Are  equipment. 

Fire    Hous< — Trenton,    N.    J. — The    City    Commissioners 
Trenton   have  appropriated  $34,001)  for  a  new  fire  house.     Pla: 
will    be    prepare, I    s 

Pier — Philadelphia,  Penn. — William  Hunter,  Ch.  Enc 
Philadelphia  ,V-  Reading  Ely.  has  approved  the  revised  plai 
for  Pier  36. 

Park  Work — Richmond,  Va.  —  Surveys  are  being  mads]  I 
Durkins.  &  Howe,  i.in.ls,  ..p.  \r.-lu  .  Philadelphia.  Penn.,  f 
improvements  to  GInter  Park,  Richmond.  The  work  will  I 
.lode    shelter,    extensions    of    the    park,    loads   and    planting 
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ENGINEERING     NEWS 


Drainage — Jackson,  Term. — The  report  of  F.  M.  Patton, 
lgr.,  has  been  submitted  to  the  Madison  County  Commis- 
mers,  Jackson.  It  estimates  the  cost  of  draining  Dist.  No.  2, 
out  9000  acres,  at  $72,059. 

Canal — Right,    Tenn. — Bids    will    be    received    until    Jan.    10, 

A.  M.  Coffman.  Secy.  Bd.  of  Directors,  Right,  for  the  con- 
ruction  of  a  .seven-mile  canal.  The  work  involves  170,000 
.yd.    of    excavation. 

Wall — Cincinnati.  Ohio — Bids  will  be  received  until  noon, 
n.  16,  by  the  Board  of  County  Commissioners,  Cincinnati, 
r  the  construction  of  a  retaining  wall  along  Round  Bottom 
>ad,   Anderson   Township.      Albert    Reinhardt   is    Clk. 

Gymnasium — Cleveland.  Ohio — The  Case  School  of  Applied 
ience,  Cleveland,  will  erect  a  gymnasium,  to  cost  $35,000. 

Flood  Prevention — Fort  "Wayne,  Ind. — The  general  plans 
r  the  improvement  of  the  river  channels  in  Fort  Wayne  and 

ir-liY  territory,  by  which  it  is  hoped  to  prevent  a  recur- 
nce  of  the  floods  of  last  March,  were  presented  Dec.  13  in 
tail  to  the  citizens'  flood-prevention  committee,  A.  W.  Gros- 
nor.  Consult.  Engr.,  and  Frank  M.  Randall,  City  Engr.  The 
heme  contemplates  the  widening  and  raising  of  practically 
ery  bridge  in  the  city,  including  the  seven  railroad  bridges, 
e  consti'uction  of  dikes  and  retaining  walls  and  the  dredg- 
5  of   the   river  channels.      These   improvements  would    result 

the  same  volume  of  water  as  that  which  came  down  last 
ireh.  finding  a  level  four  and  a  half  feet  below  last  spring's 
gh-water  mark.  No  estimate  has  as  yet  been  made  of  the 
st  of  the  work. 

Ditches — Monticello.   Ind.- — Bids   will    be   received   until  Jan. 

bv  Paul  Ward,  Drainage  Comr.,  Monticello,  for  construct- 
or the  Loretta  Shepard,  J.  Rodgers,  George  H.  Hart  and 
seph   H.   Klos  ditches. 

+*Pier  Substructure — Chicago,  111. — (Official) — Bids  were 
ceived  by  William  J.  Shanks,  Secy.  Harbor  and  Subway 
•mn..  Dec.  16.  for  the  construction  of  the  substructure  of 
e  No.  2  in  Harbor  District  No.  1.  The  contract  was  award- 
.  Dec.  IS.  to  the  GREAT  LAKES  DREDGE  &  DOCK  CO., 
licago,    at    $S60,000. 

+Tug— Manitowoc,  Wis.— The  MANITOWOC  SHIPBUILP- 
G  &  DRY  DOCK  CO.,  Manitowoc,  has  been  awarded  the 
nti.-ic it  for  a  steel  tug  for  the  Haisler  Transfer  Co.,  Mil- 
uikee.   Wis. 

Coal  Shed — Milwaukee,  Wis. — Klug  &  Smith,  Consult. 
Hre..  Mack  Block,  Milwaukee,  are  receiving  bids  for  the 
nstruction  of  a  reinforced-concrete  coal  shed,  191x26S  ft., 
r  the   Gross   Coal   Co.,   Canal   and   First   Aves. 

Drainage  Canal — Racine.  Wis — Bids  will  be  received  until 
n.  5.  at  the  office  of  Kearney.  Thompson.  Meyers  &  Kearney, 
icine.  for  the  construction  of  the  Norway  and  Dover  Dis- 
ct  Canal.     Excavation,   700,000   cu.yd.  The  work  will  include 

highway   bridges.      Estimated   cost,    $75,000. 

+  l).i.k  Work — Superior.  Wis. — The  Reiss  Coal  Co.  has 
.•arded  the  contract  for  600  additional  ft.  of  dock,  unloading 
idge  and  transformer  house  at  its  St.  Louis  Bay  Dock 
I  1.  near  Superior,  to  the  HEYL-PATTERSON  CO.,  Pitts- 
rgh,  Perm.,  at  $125,000.  The  improvements  will  make  the 
ck   1S00   ft.   long  and   increase   its    capacity   to   250,000   tons. 

Ditch — Algona,  Iowa — Bids  will  be  received  until  Jan.  7 
County    Auditor,    Algona,    for    constructing    Drainage 


Ni 


38. 


)nm — Cedar  Rapids.  Towa — The  citizens,  Dec.  15,  voted  in 
ir  of  issuing  $125, ooo  for  the  construction  of  a  dam  across 
Cedar   River.     T.   F.   McCauley    is  City   Engr.     Noted  Nov. 

■  Ditch — Mankato,    Minn. — Bids    were    received    as    follows, 

17,  by  C.  L.  Kennedy.  County  Audr..  for  constructing 
I  No.  24:  Parrish  &  Sedglev,  Worthington.  $16,490:  NORTH 
R  CONCRETE  CO.,  Mankato,  $12,700  (awarded  contract); 
•:.  Gilbertson,  St.  James.  $16,200:  John  McMahon,  Vernon 
lor.  $14,500:  W.  D.  Lovell,  Minneapolis,  $14,616.  F.  De- 
iioux,    Mankato,    $15,800. 

Iriiliinge  Work — Syracuse.  Neb. — Shannon  &  Schwaderer, 
rask.-i  city,  have  completed  surveys  for  the  construction 
i  drainage  ditch  in  the  vicinity  of  Syracuse. 
)redKe« — Houston.  Tex. — The  citizens  have  voted  in  favor 
ssning  $250,000  for  the  construction  of  two  dredges  for 
In   the  ship  channel.      Noted  Nov.    13. 

'in-  \  ppai ntiiH — Tacoma,  Wash. — Bids  will  he  received 
1   l    p.m.,   Jan.   15.   by    A.   P.    Mills.   Comr.    Pub.   Safety,   for 

motor-driven    lit'-    apparatus. 
Inrlxir    and    Illver    Improvement  —  Bandon,    Ore. — The    city 
ng    spending    $4X0. ooo    for    the    improvement    "f    the 

ind    river.      Deepe i    the    bar    is    or   20    ft.   and   the 

r  u  in  15  ft.  is  contemplated. 

■  Minis. .hum— L. is  Ant;,  l.s.  Calif.— W.  C.  CBOWBLL, 
'   ber  of  Commerce   BldR      Pa  ladena,    has   the   contract    tor 

construction     of    a     reinforced  concrete     mausoleum    lat 

I    Cemetery    for   the    California    Mausoleum    Co.,    Los 

ilea  Investment   Bldg.,   Los  Angeles.     It  will  be  68x235  ft.. 

i    reinforced-concrete    foundation,     11 s    and    roof    slabs, 

and  cement   floors,  marble  wainscoting   I 

The    work    will    In-    done   on   a    percentage   basis. 
h.nnn  &  Brockway,  Arcns.,  65  North  Raymond  Ave.,  Paaa- 

i  il    the    plans. 
Hi  hum. ileum— Los    Angeles,    Calif       W.    V     TBETZEL,    1828 
it    Washington    St..    Los     \i  been    awarded    the 

i  i'  i   at    (16, i   Cor  the  construction  of  a   concrete   mauso- 

■  i     rnerlev i     C iter;      roi      Ma  i  hllda     Merma  n     and 

marble  entrance  and  ln- 

i    bronze  ■! and   art    r  lass. 

'■niii.-i     i   ■      K\           i,    Calif      Rids    will    be    received    until 
11  by  t hi    Board  ol   Public  Works  foi   lowering;  the  Broad 
Tunnel   between   Temple   St     and   Sun   i levard,      Esti- 
ll   cost,      .  i, ii 1 1 .iiiiiiu    Is    Cltj     fflngr.      Noted 


ase 

i  lip is       Noted    I  ■'  c     '■  . 

fa«awall— San   Francisco,   Calif      The    Panama   Pacific    Ex- 

in      aw  arded    the    tract    to    the    HEALY-T1 B- 

TTs  CONSTRUCTION   CO.,   San    Francisco,    i n  is 




Police  nuil  Fire  Alarm  System — Stockton,  Calif. — Th.  city 
will  have  plans  prepared  for  the  installation  of  a  police  and 
fire   alarm   system. 

Shed — Montreal,  Que. — Bids  will  be  received  until  Feb 
1,  by  L.  K.  Jones.  Secy.  Dept.  of  Rys.  and  Canals.  Ottav  I 
Ont.,  for  the  construction  of  a  corrugated-iron  shed,  known 
as  No.    1,    at   Ottawa    St.,    Montreal,    Lachine   Canal,    yue. 

+Fire  Apparatus — Montreal,  Que. — The  city  has  awarded 
the  contract  to  W.  E.  SLOGRAVE.  Walkerville,  Ont.,  for  fur- 
nishing  fire  apparatus,    at  -about    $21,650. 

+  Wharf — St.  Jean  Port  Joli.  Que. — The  contract  has  been 
awarded  to  E.  CORSON,  L'Islet,  Que.,  by  the  Department  or 
Public  AA  orks,  Ottawa,  Ont.,  for  wharf  improvements  at  St. 
Jean    Port   Joli,    at    about   $10,000. 

■Hiai'li.ir  Work — Thornbury,  Ont. — The  contract  has  been 
awarded  by  the  Dominion  government  to  N.  B.  HORTOX  ami 
J.  D.  STODDART,  Own  Sound,  Ont.,  for  harbor  improvements 
at    Thornbury,    at    $15,844. 

Wharf — Granby  Pay,  B.  C. — The  Granbv  Consolidated 
Mining  &  Smelting  Co..  Ltd.,  T.  M.  Sylvester,  Gen.  Mgr.,  Van- 
couver. B.  C,  has  filed  plans  for  the  construction  of  a  wharf 
at  Granby   Bay. 

Seawall  and  Viaduct — Vancouver,  B.  C. — The  City  Engi- 
neer is  making  investigations  as  to  the  feasibility  of  the  con- 
struction of  a  seawall  and  viaduct  on  Coal  Harbor.  Estimated 
cost,  $100,000. 

+Ferry — Vancouver,  B.  C. — The  VANCOUVER  SHIPYARD 
CO.,  South  Vancouver,  at  $22,700,  has  been  awarded  the  con- 
tract for  building  a  new  ferry  which  will  be  operated  between 
Vancouver  and   South  Vancouver. 

+  (  n.il  Plant— Blackfalds,  Alta. — The  contract  has  been 
awarded  to  the  ROBERT  &  SCHAEFER  CO.,  Chicago.  111.,  by 
the  Brazeau  Collieries,  Ltd.,  to  install  a  plant  of  2000  tons 
daily  capacity  on  its  property  at  N'oidegg,  120  miles  west  of 
Blackfalds. 

Ill  II. DIM. S 

+  ll..>l.iii.  Mass — The  contract  for  the  erection  of  a  three- 
story  brick  private  school,  75x100  ft.,  has  been  awarded  to 
L.  P.  SOULE  &  SON,  40  Central  St.  The  building  will  be 
located  at  Primmer  and  Chestnut  Sts.  J.  R.  Worcester  & 
Co.,  79  Milk  St.,  are  the  Engrs.,  and  R.  C.  Sturgis,  120  Bovls- 
ton    St.,    is    the    Arch. 

+ Gardner,  Mass. — The  contract  for  the  erection  of  a  brick 
church  on  Nichols  St..  for  the  Holy  Rosary  congregation,  has 
been  awarded  to  H.  U.   BAIL,  Southbridge.  Mass..  at  $75,000. 

Siunlibrlilge,  Mass. — Bids  will  be  received  until  Feb.  1  for 
the  erection  of  a  two-story,  brick  and  stone  high  school  at 
Main  and  Marshall  Sts.  John  T.  Simpson.  Newark,  N.  J.,  is 
the   Arch.     Noted   Dec.   18. 

Whitlnsville,  Mass. — Bids  are  being  i  jceived  by  E.  T. 
Chapin,  Arch..  Worcester,  for  the  erection  of  a  church  for  the 
United   Presbyterian  Society.      The   estimated   cost   is  $45,000. 

Bridgeport,  Conn — The  Bridgeport  First  National  Bank  is 
having  plans  prepared  for  the  erection  of  a  bank  and  office 
building  at  State  and  Main  Sts.  C.  G.  Sanford  is  Chn.  of  the 
Bldg.  Comm. 

The  United  Cigar  Stores  Co.  will  erect  a  four-  or  five- 
story  fireproof  building  at  Fairfield  and  Main  Sts.  Louis 
Piel,  New  Y'ork,  N.  Y.,  is  the  Vice-Pres.,  and  has  the  matter 
in  charge. 

New  London,  Conn. — Morton  F.  Plant  has  secured  a  site 
and  will  erect  a  five-story  brick  and  steel  business  block  on 
State  St.  The  plot  is  S0x230  ft.  Dudley  St.  Clair,  Donnollv 
Bldg.,    is    the    Arch. 

•  All. any.  N.  Y. —  (Official) — The  time  for  receiving  bids  for 
the  construction  of  the  County  Court  House  on  Columbia  St. 
has  been  extended  to  Jan.   23,     Noted  Dec.   25. 

Albnny,  N.  Y. — Bids  are  being  received  bv  Marcus  T 
Reynolds.  Arch..  100  State  St..  for  the  erection  of  a  three- 
story  freight  station,  70x324  ft.,  for  the  Delaware  &  Hudson 
R.R.  The  building  will  be  constructed  of  reinforced  con- 
crete. 

iiun'aio,  \".  y. — Bids  are  being  received  by  Kenneth  M. 
Murchison,    Arch.,    mi     Park    Ave.,    New    Fork,    N.    Y.    foi     the 

erection   of   a   railroad    station   ami    terminal    buildini     ai     Mam 
St.   ami    the    Buffalo    River    for   the   Delaware,    Lackawanna    .*; 
Western    l:. It.      The    building    will    be    two    stories     constructed 
of  structural   steel,   brick,  granite  and   terra    :-otta.     The   estl 
mated   cost   Is   $400,000. 

iii.ls   recently   r< Ived   for   the  erection   of   the  South    Park 

High  School  an-  as  roil,, us:  General  contract  Geo  Bakei 
I g,  Slat,-  Mutual  Bldg.,  Worcester,  -Mass.  at  HSS.iillll;  heat- 
ing   and    ventilating.    John    W.     Danfortto    Co.,    70    Ellicott    St., 

Buffalo,    at    (106,994;    plumbing,    Geo.    Soffel    Co.      126    Se i 

Ave.,   Pittsburgh,   P.-iui  .  at    (39,600.     Noted  Nov     23 

Plans    have    been    prepared     i>\     Harris    &    Merritt,    Archs., 
Erie  County    Bank   Bldg..  for  the  erection  of  public  school   No, 
is  on  South  Side  Parkway.     The  building   will   be  constructed 
of    tirick.    steel    and    terra    cotta       The    estimate, 1    cost    la 
( 

New   i.irk.   v    i.     (Borough    of   Manhattan) — The   Pythian 
Guild    Corporation    has    had    plans    prepared    and     will    prob 
ably  erect  a   building   mar   Fifth    Ave    and    125th  St.   to   hou 
the  \  i us  lod  res  ol  the  Knights  of   Pj  thiaa 

(Borough    oi    Manhatta  Rogers    Peel    Co,    contem- 

plates the  erection  of  a  ten-story  loft  building  at  list  St.  ami 
nt  h   Ave, 

♦  (Borough  ol  Brooklyn)  (Official)  The  contract  for  the 
erection  of  public  school  No  178  on  Dean  St  has  been 
awarded  to  the  LIBMAN  CONTRACTING  CO  107  West  16th 
St.,  New  Fork,  at  1266,680.  The  other  bidders  were:  Peter 
Cleai  s .    $292,13  i      Wernei  -Bart.  If    Co      $293  841      Mltchel 

st,  ml  Ion    CO  I  instruction    I  ' 

l  M.rk .  n  &    i.ass,   (270,000,  and    I.     \    Clai  k  Co 


h 


i. ...ii.   \.    i  Mating  w  ork 

will    be    n  ci  i\  ed    bj     I  hi     I  los .  d    or    Education    until    8  30    p  m 
■lan.    l  I.   r..r   i  In-  .1    .i  Ion    i  ir   ...  hool       Plans   maj    be 

i   Ho-  ..Hi i     \ntoi,   i.    Vegllnnte,    Vrch..   First    \ 

Banli    Bldg.,   G  Id       Peter   Da  (Vltte  and   John 

c.alanti  compose  the  School  Coin. 
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Madison.  "V.  J.— The  Lackawanna  R.R.  plans  to  erect  a  pas- 
TOn?er  staUon  here  in  connection  with  its  track  elevations  and 
improvements.      The   estimated   cost   is   $50,000. 

a^^tT^C^^^^^ 

-ichool    at    47th    and    Locust    Sts. 

TpMl-delph,.,    "--"--The    contract    for    th      section    of  ga 
three-story    brick    and    stone    me  d ica  1    bu    d' n»  £>r  ^  ^ 

W^  Op\FNOCaKn.Vhila0defphaiaS  at*  $65,000.  Magaziner  & 
Potter,  Philadelphia,  are  the  Archs. 

♦  Pittsburgh.     Penn.-(Official)-K     ferracmo      Arch       1170 

I€Hi^l#3^Sof^h^  swrrfi 
r^rr*%  ^&K&TltSSU  of  brick>  stone 

a^^^C^^^nrr^3t„eld,oA^,eie0ti^fth 
Ave  New  York,  N.  T.,  is  preparing  plans  f°|  ™e  The  build. 
S^fffK  ^^^£^?  construction.  The 
SSmatefl   cost  is   $150,000.     Noted   Oct.    SO. 

SUh'man."^!  25St4T«^JiTO ^  by  ^  Loval 
Ord^^^osf^-e^Vplln^^   SST'S^.  %   a   ciub 

^^WfttK  w  c°n- 

templates  the  erection  of  ^^^     '^   ^h,,    have   pre- 

Washington,    D.C.— A.    B.    Mullel  .^5^0im    notel    at    North 

pared    plans    for    the    erection    of    a    is.    h  om    n  Cq      ^ 

e^nM  a 

i^o^&t^^^ 

mi£e"of  &BtS  fc^Sg&E.^  tl^oli  ^e, 
gUMWU  -^/^cors  rC1  Crowley    Sanitarium 

auditorium   to  cost  $125,000. 

Onagri-    Fa....   OMo-Flans   are   being   Prepared    by   W    G 

,-,!;,:  S«T^  abasement  high 
school       The   estimated   cost   is   $45,000. 

... --^nffo^nt^ 

ESS?' «■    E'   ShiThn   9S  Park    St 

'.!.■;:• ',':',.  .'^  V.;  hotel  and  store.     The  estimated  cost 

^Gilbert,   Arc,   40S    Euclid    ^■&.&&?1WJJW    tor 

■  i      ,i,  ,i,„v  -irul  basement  commercial  building,  80x»o  n  ,  ioi 

>'■■■'-    «"'    ' '   •l;m' 

l6wTa1  ,     02    Euclid    Bid...  will   a >e 

ready  (or  bids  (or  the  six-story  and  basement  commercial 
bulfd/|ng?%6xl36Jt..    for   P    Ctajjtter   &  So".   Euclid    Ave.   and 

i    rih  st      Ti stlmated  cost   is  siiu.uuy.  „.,„„ 

.  ,i     T    '■..  tz,    Irch..    i Ill      Hall    Clevi  land.  Is  preparing 

,     ,,11.11.1, in        toi        pa  v 1 1 1 < > 1 1 .     ror 

ubll,    Service.    Theestl- 

n      high  Bel l  al  Clevel 1. 

w    '  :  ■  .  I     Rockwell 

I   ,„.   received      boui     far     15     b      W     R     McCo 

t0I    the  cor,     ruction 
hool     mm  rhi     •    tlmati  a 

it  Jan.  IB.  1       W    R    KcCoi I 

\,.i,  Rockwell 

ted  coal 



n,,,...v  in,.  Oblo— F  lared  b      I       H  Rlcl 

I mtom,    Ohio 

' ■" 

poll-.    i».i.     The    Bpurblei  Co.    I 

i  i20    North 

l>, I. .,11        Mi.  I.        Bid 

I  cost  1      "  i.O 


Chicago,  III. — Edward  Hagelin  and  Ernest  1'  V  lson  Willi 
erect  two  apartment  buildings  on  North  Robey  SI  li,tween 
Winnemac  and  Winona  Aves.  The  estimated  cost  is  - -'io.Oijij. 
Hock  Island.  III. — The  Board  of  Supervisors  of  Rock 
Island  Countv  has  authorized  the  construction  of  a  county, 
jail.     The  estimated   cost   is   $75,000. 

Mnuston.  Wis. — The  date  of  receiving  bids  for  the  high 
school  to  be  erected  at  Mauston,  has  been  extended  from  Dec. 
29  to  Jan.  9.  Parkinson  &  Dockendorhf  are  Archs..  La  Cro: 
Wis.      The  estimated   cost   is   $65,000.      Noted   Dec.    18. 

Milwaukee,  Wis. — Plans  are  being  prepared  by   El    Wa 
Temple,  Dramatic  Order  Knights  of  Kohrassen,  of  the  Kni^ 
of    Pythias,    for    the    construction    of    a    temple.      Lav 
Jeger,   1126    Wells  Bldg.,    is  Royal  Vixier. 

Grinnell,    Iowa — The   Directors    of   the   Merchants'    National 
Bank    have    decided    to    erect    a    building    at    Broad     St 
Fourth  Ave.,   of  brick  and   terra  cotta.      The   estimated  coi 
$60,000.     Louis  H.  Sullivan,  56  East  Congress  St.,  Chicago, 
is    Arch. 

Muscatine,  Iowa — Bids  will  be  received  until  Jan.  2 
Joseph  E.  Mills.  Arch.,  510  Washington  Arcade  Bldg..  De 
Mich.,  for  the  construction  of  a  citv  hall,  40x160  ft.  The 
mated  cost  is   $S5,000.      Noted  Nov.    13. 

Minneapolis,  Minn. — Victor  P.  V.  de  Brauwere,   Superv 
Arch.,    has    completed    plans    for    the    construction    of    a 
Arcade    Building    at    Hennepin    Ave.    and    Fifth    St.      The 
mated    cost    is    $300,000.      Noted    Nov.    20. 

Omaha,  Neb. — Bids  will   be  received  until  Jan.   10.   by 
R.    Kimball.    Arch.,    503    McCague    Bldg..    for    the    constru 
of   a    14-story    hotel.      The    estimated    cost    is    $S0O,0O0.     tfl 
Apr.    3. 

Billings,  Mont. — The  Montana  Power  Co.  will  erect  a 
story  office  building  at  Billings,   estimated  to   cost  $150,00' 

Great    Falls,    Mont. — Plans    have    been    prepared    by    He 
Hall    &    Co.,    Seattle.    Wash.,    for    a    five-story    office    and    bank 
building  at  Great  Falls,  for  R.  S.  Ford  and  others,   owners.      ' 

+fireat   Falls,  Mont. — The   contract   for  the   construction 
the    brick    warehouse    for    the    Aultman    Talor    Machinery 
has    been    awarded    to    the    LANGE    ENGINEERING    & 
STRUCTION    CO. 

Edwnrdsville,    Mo. — R.    G.    Kirsch,    Arch.,    St.    Louis,    Mo., 
preparing    plans    for    the    construction    of    the    court    house  foil 
Madison  County.      The  estimated   cost  is  $244,876. 

Fort  Smith.  Ark. — The  School  Board  of  Fort  Smith  wiT* 
soon  rebuild  the  recently  burned  high  school  and  additions 
estimated   to  cost   $200,000. 

Bishop,  Tex.. — The  School  Board  is  receiving  bids  for  ths 
construction  of  the  proposed  school.  The  estimated  cost  is 
$75,000. 

Brownwood,  Tex. — The  Texas  Presbyterian  Synod  is  plan- 
ning the  erection  of  new  buildings  at  the  Daniel  Baker  Col' 
lege.     About   $110,000  will   be   expended. 

Carrlr.o  Springs,  Tex. — A  bond  issue  of  $40,000  lias  btM 
voted  at  this  place  for  the  erection  of  a   new  school   building 

+  r>enton,  Tex. — The  contract  for  the  construction  of  I 
fireproof  manual  arts  building  at  the  Denton  Normal  School 
ha^  been  awarded  to  J.  F.  JOHNSON,  Denton,  at  $50,798, 

El    Paso,    Tex. — The    city   of   El    Paso    is    contemplating  thfj 
erection    of    a    new    high    school,    costing    about    $200." 
eluding  equipment. 

Fort    Worth,    Tex. — Pollard    &    Leake,    Archs.,    Fort    Worth' 
are   preparing    plans    for   the    construction    of   a    10-stor> 
building    for    the    Fort    Worth    Club.      The    estimated    cost   ll 
$200,000. 

I' res  cot  I.    Ariz. —  A    new    high    school    building    costing   STS. 
000   will    be   erected   at  Prescott.      Bonds  for  that   purposi 
already  been  voted. 


•f  1'ortlnnd.  Ore. — JAMES 
Portland,  has  been  awarded 
two-storv  and  basement  wan 
Hoj  i  sis.,  for  W.  P.  Crawfon 
Ing  will  be  "f  rein(orci  d  cone 
$40,000.     P.  Chappell   Brow  m 


P.     TAYLOR,     707     Couch     Rlilc 
contract    for    construction    ■ 
house  to   be   erected   at    15th  an 
I.   Vancouver,    Wash.      The  bull, 

•el  c,    :,  ml    will    COS)    ;,  ppro  K  iniat.  ' 

Mohaw  k    Bldg  . 


John    Graham.    Arch..    Lyon    Bldg.,    Is    preparing    plana    I 
:i    stx-stnrv    anil    basement    hotel    to    be    erected    at    Sixth    Av 
and   Jackson   St.,   for   P.  J.   Murphy,  here.     The  estimated  cu 
10. 

I  nrekn.      Calif.— William      Weeks.      Arch..      Ran 
Calif.,     has     prepared     plans    for     the    construction     nl     a    ■ 

.,1 1     to  cover   an   area    of   180x214    ft.      The  estimated   COf 

j  i : Noted   Nov.   13. 

Fresno.    Calif. —  Bonds    in    the    sum    of    $450  1    have    1" 

,,,     i    b;     the  cltj    of   Fresno   for   school   Improvementa 
1330,000   will   be   nse.i   for  new   buildings,     The   mones 

appoi  i  loni  d  as  follow  s:     160, I  for  an  addition   to  tH 

Ington  grammar  school;   $35, addition   of   i clai 

and    an    a     ■  mblj     h Emerson    Bchool;    $1 


v  ,11     1" 

ii   I  he  Waah 

.noil    4-rooni 
Kirk  school 


,i  utlon  to  Franklin  school;  $30,000  new   10-r 

sir, i    new    Industrial    Bchool    In    addition    to    l.li 

0     ,,.  >v      16    I  nom      W  i  lister     scl I;     $12.1 in  «      I 

I, nil, line     111      \,  llngloii     ll.  h  hts;     $20. l-nmm 

i.i ,1      ,  hool      ia oi    add mil    school    sites, 


I, on    Vnjrelr* 

vei  i  in, ni    r.i.le. 
hot  i   !••  be  ,i  "' 

i ni, •!■  i 


Calif,      i  'lias     '  ioi  dun       \r.li  .    I.o 

I,,         1 1  I- .  i  w   1 1     |  ■  1 . 1  1 1  ■       1,1      .1       I  ■ '         I  ,  •  I   \      : ,  1 1 , 1     1,1 

I...I    oil    S e    St      r.u     V,  i  li,    II.    Cartel 

I    ,,,,,,,     i.  .    liiix  I  [,s    II    .    'I'll,    •     I  limit,  il 


+  i,,ii\     HH3R1NQTON,    650    I  la  wl  borne     \v,.    bus    the   con 

i  ,    ,,  i      roi      tin      creel  I'm     "I     ii     I '  '        "nl     bin  ,  m,  til 

hot.  i    ye   si     r.u     ■     \     \iiii,  u   mi       io     n     mi  i    i"1' 

, ,„■,      111(1  i        Mill        Tin     •  ■  llmal,  ,1    cm  I     Is    I  I  I  

Ban    Francis Calif.      Plana    are    I red    for  IhJ 

,1S,    1 1.       nil      Cl!l\       St..      e.,.1  I     ' Ill,      l     Mi 

..,,     h    St..    eiisl      FIH   I    in      .il      Monl 

and   Mi  rchanl   Bti ,  cosl    M  i, 
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it  Denotes  an  item  regarding  work  advertised  in   Engineering  Ne-s 
aful    contractors   are   set    in    CAPITALS. 


+   Denotes  contract  awarded.      The  names   of 


RAILWAYS 

eniisylvnnin — Erie  R.R. — This  company,  it  is  reported,  is 
•indering  double-tracking  its  line  between  Meadville,  Penn., 
iBPymatuning  Junction,  a  distance  ot  40  miles.  The  work 
M  cost  several  million  dollars.  H.  C.  Falconer,  New  York, 
fl.,   is    Engr.   Const. 

Weaver  Valley  &  Ohio  R.R. — This  company  has  been  incor- 
JUted  in  Pennsylvania  with  $120,000  capital,  to  construct  a 
■j  from  a  point  in  White  Township,  Beaver  County,  Penn., 
Xie  Ohio  state  line,  12  miles.  The  incorporators  include 
,«L  Goehring,  Pies.,  R.  R.  Goehring.  P.  B.  Hall,  Zeleinople, 
n-M.  G.  Hibbs,  all  of  Pittsburgh,   Penn. 

aryland — Pittsburgh  &  Buffalo  Coal  &  Lumber  Co. — 
,#U  has  commenced  on  the  construction  of  the  proposed 
iB'of  this  company  from  Cook's  Mills  to  Kennels  Mills,  Md., 
iHitance  of  about  nine  miles.  N.  C.  Hunter  &  Co.,  Pitts- 
>t|h,   Penn.,  have  the  contract. 

loriila — Memphis    &    Pensacola    R.R. — Surveys    are    being 

!■:  for  the  revision  of  the  route  of  this  company's  proposed 

1      X.     Buck,    1401     Borland    Bldg.,    Chicago,    111.,    is    inter- 

■  .     Noted   Sept.    18   under  Tennessee,    and    Dec.    25. 
Louisiana — Orange    &    Northeastern    R.R. — This    company 

■  awarded    the    contract    to  ■  the    CALCASIEN    CONSTRUC- 

■  r  CO.,  Lake  Charles.  La.,  for  the  construction  of  its  pro- 
i«l  line   between   Vinton   and   Starks,   La.      Work  will   start 

iientucky — Louisville  &  Nashville  R.R. — This  company  is 
■jdering    double-tracking    its    Cumberland    Valley    Division 

■  lentucky.       John    Howe    Peyton,    Louisville,     Ky.,    is    Ch. 

irbigan — Manistee  &  Grand  Rapids  R.R. — The  name  of 
rw  company    has    been    changed     to    the     Michigan     East    & 

■  R.R.  An  issue  of  $1,000,000  of  stock  has  been  author- 
<e|liy  the  State  Railroad  Commission.  H.  W.  Seamon.  Chi- 
ld   111.,    is   Pres.      Noted    Aug.    14. 

Michigan   Northern   R.R. — This   company  is   considering   the 

■  ruction  of  a  railroad  from  Sault  Ste.  Marie,  Mich.,  to  St. 
■a  e.    Mich.,    about    50    miles. 

Ilmiis — Chicago,  Burlington  &  Quincy  ift.R. — It  is  reported 

■  this  company  -has  abandoned  the  plan  of  elevating  its 
•a  a  between  Aurora,  111  .  i  nd  Chicago,  111.  The  $50,000,000 
ft  si.i.'  for  this  work  will  be  diverted  to  other  improve- 
.e  a,      W.    L.    Breckenridge,    Chicago,    111.,    is    Engr.    M.    W. 

.mining — Chicago  &  Northwestern  Ry. — This  company,  it 
[ported,  has  secured  the  right-of-way  for  the  construc- 
of  its  proposed  line  from  Lauder,  Wyo.,  to  Idaho  Palls, 
i.  a  distance  of  250  miles.  E.  C.  Carter,  Chicago,  111.,  is 
Ongr. 

IxN.niri  St  Louis.  Arkansas  &  Pacific  R.R. — See  item 
■  Arkansas. 

ildwell  County  &  Southern  Ry. — Surveys  have  been  made 
H  construction  of  this  company's  line  from  Kingston  to 
Bon,  Mo.,  a  distance  of  nine  miles.  H.  L.  Gilbert,  Kan- 
'ily.    Mo.,    is    interested. 

issouri,   Arkansas    At    Gulf   R.R. — This    company's   line    has 
purchased    by    W.    T.    Henisnn.    Rolla,    Mo.      The    railroad, 
1 1'iic.ited,    will    be    constructed     from     Rolla     to    Bakers- 
Mo 
rlngfiold    &     Western    R.R. — The    preliminary    survey    of 

roposed    lit i    this    companj    from    Mt.    Vernon,    Mo.,    to 

'],  Mo.,  has  been  completed.  A  branch  will  )»■  con- 
a Carthage,  Mo.  Total  length,  34  miles.  M.  M.  Hoi- 
ck.   Springfield,    Mo.,    is    Ch.    Engr. 

kniiNiiN — St.  Louis.  Arkansas  &  Pacific  R.R. — This  corn- 
It  la  reported,  ims  made  financial  arrangements  for  the 
n  of  its  proposed  800-mile  railroad  from  St.  Louis 
via  Clarksburg,  Ark.,  to  the  Gulf  of  Mexico.  E.  E. 
Id,   St.    Louis,    Mo.,    is    Pres. 

BJren,  Johnsville  &  Saline  River  R.R. — This  companj  Is 
g  surveys  made  for  the  construction  of  ;i  six  mile  ex- 
in.     C.    w.    Holderbaum,    Warren,   Ark.,   is  Supt.   and   Ch. 

UK       Valley,    Rio  Grande   .V   Gulf   Ry. — This   com- 

uiil    probablj    award   contracts   in    February   tor  the  con- 

II. .M   of   Its   pi sed    railroad    from    Kitty,  Tex.,   via   Stmp- 

>  1 1.-  cent  i  nl   port  I I'  Mi-Mullen  County,   26  miles. 

Brooks,    Belles  llle,  Tex.,   Is   Ch     Engr. 

in,  Tex.,   Chamber  of  Commerce   Is  considering   the 

III        -I    constructing    a    railroad    from    San    Angelo,   Tex., 

an...    Tex.,     via     Menard,    Tex.,    :.    distance    of    aboul     I  ::i> 

The    matter   has   been   .lisrusse.l    with    the   San    Angelo 

Mr  ni    '' mm  i..        The   proposed   line   would   connect   al 

with   the    i.h. [ranch    ..i    the    Houston   *   Texas   Cen- 

\ustln,    " .    in"     :'im      Vn    'i".    M.  imi  mi    :i  nd    the 

ent   terrltorj    dlrecl    connection   with    Austin   and   thi 

Louis    Southwestern    Ry       This    company     will    enlarge 

arils    ami    terminal    facilities    :.t     Commerce,    Tex. 

tted  at  ..I. .mt   $1110.111111.     c,   n    Purdon, 

.Hi:;.     MO       i       .'I 

iir    ,v    Pecos    Valley    Ry  —It    It     rei ,|    thai     I'      \      Me 

y  &  Smis.  Consult    Engrs.,   Lufkln     i  have   mule  pre- 

i  "i    1 1 m    1 1  in  1 1 i    this   company's   pro- 

froi ne   port   lull    nl    Mexli  o   v  Is    Lufkln, 

line.    Dallas   i ••..!  i    Worth,   Tex.,   t..   the   Pecas   Valley, 


Galveston,  Houston  &  Henderson  R.R. — The  stockholders 
of  this  company  will  vote  Jan.  19,  on  the  proposition  to  issue 
$5,000,000  for  double-tracking  and  other  improvements  to 
the  line.  J.  H.  Hill,  Galveston,  Tex.,  is  Viee-Pres.  and  Gen. 
Mgr. 

Idaho — Chicago  &  Northwestern  Ry. — See  item  under  Wy- 
oming. 

Arizona — Southern  Pacific  Co. — This  company  is  planning 
the  construction  of  several  lines  which  will  give  it  a  cut- 
off across  the  state  of  Arizona,  passing  through  Phcenix, 
Ariz.  The  first  link  planned  is  a  line  from  Lordsburg  to 
Solomonville,  Ariz.  From  this  place,  the  cutoff  would  use 
the  tracks  of  the  Gila  Valley  R.R.  of  the  Southern  Pacific  Co. 
to  San  Carlos,  where  a  new  road  would  be  built  through 
the  Gila  Box  Canon  to  Christmas.  Connection  would  be 
made  at  Winkleman,  nine  miles  south  of  Christmas,  over  the 
present  line  into  Phcenix.  Out  of  Phcenix  the  cutoff  would 
use  the  Buckeye  line,  which  would  be  extended  westward  to 
Yuma,  Ariz.,  where  the  present  main-line  of  the  Southern  Pa- 
cific Co.  would  again  be  reached.  It  is  stated  that  construc- 
tion work  will  be  started  on  the  first  two  links  as  soon  as  a 
right-of-way    can   be    obtained    through    the   Gila    Box    Canon. 

California — Southern  Pacific  Co. — This  company  is  plann- 
'hff  double-track  work  between  Mojave  and  Bakersfiekl. 
Cant  ,  a  distance  of  87  miles.  Estimated  cost,  $3,000,000.  W. 
Hood    is   Ch.    Engr. 

Ontario— Norfolk  &  Elgin  R.R.— This  company  is  apply- 
ing to  the  Canadian  government  for  incorporation  to  con- 
struct a  railroad  from  Simcoe,  Ont.,  through  Woodhouse  Gore, 
Charlotte  .North  Walsingham  and  Houghton  Townships  to  a 
point  within  three  miles  of  the  Lake  Erie  sin. re.  thence  west- 
erly through  Houghton  and  Bayham  Townships  to  Port  Bur- 
well,  Ont.,  with  branches  and  boats  from  Port  Burwell,  Price, 
Garvey   &   Co.,   Toronto,    are   solicitors   for   applicants. 

ELECTRIC   RAILWAYS 
Sprlngfi 

granted     p. 

double-track    its    line    on    North    Main"  St 

Springfield,    is    Mgl 

Fair  Haven,  BT.  Y — Plans  are  being  considered  bv  Frank 
llen.lriek  and  associates  of  Sterling,  for  the  construction  of 
an  electric  railway  to  connect  Oswego,  Sodus  and  Fair  Haven. 

Hershey.  Penn — Plans  are  being  prepared  bv  the  Hershey 
Transit  Co.  for  the  construction  of  an  electric  railwaj  to 
connect  Hershey,  Grantville,  Ono.  Jonestown  and  Fredericks- 
burg.     M.   S.  Hershey,  is  Pres. 

Nevrbern,  FT.  C — The  Eastern  Carolina  Fair  Association  Co. 
is  considering  plans  for  the  construction  of  a  street  railway 
to   the  fair  grounds  and  to  Glenburnie   Park. 

Saluda,  N.  C. — The  Saluda-Hendersonville  Interurban  Ry. 
Co.  has  been  incorporated  t..  construct  ami  operate  an  elec- 
tric railway  from  Saluda  to  Hendersonville.  about  In  miles 
The  incorporators  are  C.  E.  Neisler,  W.  A.  Maurav.  J.  M  Tor- 
rence  and  J.   S.   Stanton. 


d,     Mass. — The     Public     Service     Commission     has 
mission     to     the_  Springfield     Street     Ry.     Co.      to 

J.     Dickson, 


Nashville,  Tenn, — 

ceive    bids    for    the    ( 
railway  in  Nashville. 


The  Nashville  Traction   Co.   will  soon  re 
onstruction    of    its    proposed    new    st 


et 


MadlsonvlIIe,      Ky.     The      Madisonville-Nortonvllle      Light, 

lower  &  Traction  Co.  ims  completed  surveys  tor  the  con- 
struction of  its  propose. I  electric  railway  to  connect  Madlson- 
vlIIei  and   Earlington,   about    four   miles,      ,l s    Breathitt.   Jr.. 

Hopkinsvllle,   is  interested. 

Cincinnati,    Ohio-    The    Park    Commissioners    have    granted 

permission  i"  the  Cincinnati  Traction  Co  to  construct  its  pro- 
posed    Kon.i     inn     line.       liana     Stevens,     Cincinnati,    is    Gen. 

.Mm  r. 

Lancaster,  Ohio  J,  m,  Dollison,  Lancaster,  and  James 
Sharp,  Nelsonville,  are  Interested  In  the  construction  of  an 
electric   railway   from    Lancaster   to   Nelsonville. 

Toledo,  Ohio  -Tin-  Toledo  Traction,  Light  S  Power  Co. 
contemplates  the  construction  oi  an  electrli  railway  from 
Alvordton  to  Hillsdale.  Joseph  M.  Enright,  Toledo.  [s  tfgr 
of    Rys. 


The     Wis 


Chicago,    III. 

I:  .  .1  has  be 
»  .i  j  from  Mel  I 
i  .  i     W  in   and    McLean 


consin,    Illinois    &    [ndlana     Bit  i  ti  1c 

rated    to   construct    an   electric    rail- 

h    Cook,    i>n    Page,    Ka nka - 

intles.       The    || porat. ns    are    .1     c. 

Williams   and    11     M.    Walker.    I,,.  i      |;     Hubllng 

nf   Downers  Grove   and    i  I     i  I i   C    1 1    Set  b 

i.oth  ..I   Chlcai  o 

lam     Claire..     \\  i*.       The    i  Mi  i  |ipev  a     Vallej     Ry.    I.i 
Power    Co,    is    considering    plans    tor    the    construction    ot    a 

treel    i  n    I \  i i     Btreet      ot    Eau    Claire      George    B 

Wheeler.    Eau   Claire,    la  Q  nd  Pui      \.g\ 

K..r«  Scott,  Kan       rii.    Porl   Sootl    S    Pittsburg    Rj     Co,   has 

been   Incoi ed   I  el rall- 

waj    from    Port    Scott    to    Plttabu   g,    via    Prontenai     Garland 

Vrcadln    ind   Mulberr;       Tl rporatora  are    \     P    Dlckman 

W     i     Calhoun,     \      R     Ki   irn       w.ii.i    Gluns,    C     i>     Samble' 
a    x    Keem    I   Robert    i 
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Olathe.  Kan. — The  Kansas  City  Southwestern  Electric  Ry. 
Co.  is  making  preliminary  arrangements  for  the  construc- 
tion of  its  proposed  electric  line  from  Olathe  to  Ottawa.  W. 
B.   Strang,   Overland   Park,   is   Pres. 

Beach,  N.  D. — Preliminary  arrangements  are  being  made 
for  the  construction  of  an  electric  railway  to  connect  Beach, 
Burkey.  Williams,  Alha,  Carlyle  and  Dennis,  N.  D.,  and  Baker, 
Mont.  ' 

Kansas  City.  Mo. — The  Missouri  &  Kansas  Interurban  Ry. 
Co  contemplates  the  extension  of  its  line  to  Lawrence,  about 
25  miles.  Thomas  Riley,  Overland  Park,  is  Gen.  Mgr.  and 
Pur.   Agt. 

Mount  Vernon.  Mo.— (Official)— The  Springfield  &  Western 
RR  Co.  has  completed  preliminary  surveys  for  the  construc- 
tion of  its  proposed  electric  railway  from  Mount  Vernon  to 
Joplin.  via  Stotts  City,  Clarkson,  Sarcoxie  and  Duenweg, 
about   54   miles. 

Little  Rock.  Ark.— The  Little  Rock.  Pine  Bluff  &  Eastern 
Traction  Co.  has  applied  to  the  City  Council  for  a  franchise  to 
construct  and   operate  an  electric  railway  in  Little   Kock. 

Dallas.  Tex. — The  Dallas  Consolidated  Electric  Ry.  Co. 
has  received  a  franchise  from  the  City  Council  to  double- 
track  its  lines  on  San  Jacinto  and  Washington  Sts.  M.  f. 
White.    Dallas,    is  Pur.   Agt. 

i  i. mi. I.  r,.n.  N.  M. — The  Commercial  Club  is  interested  in 
the  construction  of  an  electric  railway  to  connect  Cloudcrott, 
Artesia  and  Hope,  Scott  Williams  is  Secy,  of  the  Commer- 
cial  Club. 

Kellogg.  Idaho — C.  Wiese  and  associates  are  interested  in 
the    construction    of    an    electric    railway    to    connect    Kellogg 


and   Wardner. 

Pocatello,  Idaho — J.  D.  Browning  has  applied  to  the  City 
Council  for  a  franchise  for  the  construction  of  an  electric 
railway  in  Pocatello. 

Winston-,  Aril. — J.  F.  Mahoney,  Winslow,  has  applied  to 
the  City  Council  for  a  franchise  to  construct  and  operate  an 
electric  railway  in   Winslow. 

Blaine,  Wash. — The  Blaine-Lynden  Electric  Ry.  Co.  has 
been  organized  to  construct  an  electric  railway  from  Blaine 
to  Lynden  to  connect  with  the  British  Columbia  Electric 
Ry.   Co. 

Sandy.  Ore. — The  Clackman  Development  Co.  is  planning 
the  construction  of  an  electric  line  from  Sandy  to  Boring. 
E.  J.    Wilson   is   Pres. 

Bakersfield.  Calif. — The  Bakersfield  Car  Co.  contemplates 
the  extension  of  its  street-car  system  to  the  southwestern 
section   of   the  city. 

+  Havrthorne,  Calif. — The  Pacific  Electric  Ry.  Co.  has 
awarded  a  contract  to  ROBERT  SIIERER  *  CO..  Los  Angeles, 
for  grading  its  proposed  line  from  Hawthorne  to  El  Segunda, 
about   five   miles. 

Santa  Ana.  Calif. — The  Pacific  Electric  Ry.  Co.  contem- 
plates the  construction  of  an  electric  railway  on  Fourth  St. 
to  the  city  limits.     J.  McMillan,  Los  Angeles,   is  Gen.  Mgr. 

Montreal,  Que. — The  Montreal  Tramways  Co.  is  planning 
to  start  work  in  the  spring  on  the  construction  of  its  pro- 
posed extension  on  Van  Home  Ave.  to  the  western  city 
limits.     J.  E.  Hutcheson.  Montreal,  is  Gen.  Mgr. 

Ottavra,  Ont. — The  Imperial  Traction  Co.  will  start  work  in 
the  spring  on  the  construction  of  its  proposed  line  to  connect 
SmithsvilYe,   Hamilton  and   Bridgeburg. 

LIGHT,  HEAT  AND  POWER 

\\  ntervllle.  Malm — Tin-  towns  of  Exeter,  Garland  and  Rip- 
lev  are  making  efforts  to  secure  extensions  of  the  transmis- 
sion lines  of  the  Central  Maine  Power  Co..  of  Waterville.  to 
those  towns;  six  miles  of  line  would  be  necessary  to  reach 
Rlplej  and  12  miles  of  new  lino  would  I).-  needed  to  connect 
i  and  Garland  with  the  system.  Henry  W.  Eells  is 
Gen    -ii].i    "i   the  Central  .Main.'   Power  Co. 

Boston.  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Jan.  K.  by  the  Public  Works  Department  for  the  Installation 
electric  pumping  plant  In  Charles  St.  for  the  high- 
pressure  fire  service.     C  K.  Rourke  is  Comr.  of  Pub.  Wks. 

+Hartford,  Conn. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  erecting  111  double-  and  113  single- 
lamp  posts,  furnishing  fixtures  and  the  electricity  tor  main- 
taining game  until  June  I.  1918,  to  the  HARTFORD  ELECTRIC 
LIGHT  CO.,  at  *1  l.asu.  for  the-  double  lamps  and  $0215  for  the 
lumps.      Noted    Ik-c.    11. 

+  %.-,»     London.    Conn The    STONE    &     WEBSTEE     ENGI- 

l\r,     CORPORATION,     P.oston.     Mass..     rias    I...,.      ,  .■    ,,,l..i 

intrad   tor  alterations  and  additions  to  the  plant  of  the 
i',,v.  er  Co.  ■    1 1  ma  I  •  6  cost,  $60,000. 
*\n,nii>.    \.    t. — (Official)-  Rids    will    be   received    until    4 

ran    20,  by  thi     I    u I    Publli    Building   .  Caplto ■ 

ng   ,,i    thi    Stati    Capitol.     Lewis   (r.   Pllcher 
Is  si ;■  i  •     A  [  eh 

+Blda  Will  bl     received    until    l n.   .I.m     L"l.   I.\    tli.     Coiiiinil  !••.■ 

,,,,    publti     Buildings   of   the   Count]    Board   of   Bupi  rvl   ors   tor 

■  .  i  .  1 1 ,  i  ■  ■   an d    vacuum  cleaning  I  ■  i  n 

,,,  ....     vibanj    County  Court    House.     Pot    furthei    details 

«.-.■  ai  trad     to  Be  Let. 

+  mi.iiih.    v    \       t<  iffli  lal  i      Bldi     will  bi     i  ei  elvi  d    b      I  h 

■■i  ■    hi. hi  i n   !'•  b    i  foi   th<    "    tall 

■  Ing    foi     light  Ing    and    n 

■  0  I  i  bin:.  n'S      ClOCI  '  '   I  I  '".      Ill  •      &U  I  "I 

tnd  mlsci  Hani  ous   bt  u    work, 

■   ■  It  •  ■'!•  ii  »  in  1 1 w 

on  ( lolumbla      '       V rtlculai 

,  ■   undi  i   "<  *nt  racl       o  b     Lei 

'heater,  v  %      The   R I  ' 

pliiriH  prepared   foi    a   new  saa  planl    to  bi    erected  durli       thi 
i        i      ■  arlea  Ih  Vlci    Pn 

Tonawanda,  l».  t      Thi    Cltj   Council  la     aid  to  i n   Id.  r- 

i  illation   of   a    new   atreel  tern   In  I  ho 

nda    Powei    Co      North    T< 

Prank    M    Qoi  - 


Boonton,  IV.  J The  Board  of  Public  Utility  Commission. 

has  granted  permission  to  the  Boonton  Electric  Co.  for  t| 
erection  of  electric-light  and  power  lines  in  Boonton  Tow, 
ship.  W.  H.  Owens  is  Mgr.  and  Supt.  of  the  Electric  Co.  I 
Morristown.  IV.  J. — The  Morris  County  Traction  Co.  cell 
templates  the  erection  of  a  power  plant  at  Morristown  to  ,  . 
about  $250,000.  O.  G.  Schultz,  Morristown.  is  Secy,  a 
Treas. 

Bangor,  I'enn. — The  Town  Council  has  granted  a  franca 
to  the  Industrial  Electric  Light  Co.  to  install  and  operate 
electric-light  system   in   the   Borough. 

+  I*hiladelphia,    I'enn. — The    Ford    Motor    Co.    has    aware 
the     contract    for    the    complete    electrical     equipment    of 
Philadelphia     plant     at     Broad     St.     and     Lehigh     Ave.     to    I 
UNITED    ELECTRIC    CONSTRUCTION    CO.,    170S    Sansom   : 
at  approximately  $20,000. 

Lillington,    K.    C. — It    is    said    that   W.   T.    Brown    and   as: 
ciates  are  considering  plans  for  the  construction  of  an  eh 
light  plant.     Complete  equipment  will  be  purchased. 

Allendale,    S.   C. — It   is   reported   that   plans   have   been  p- 
pared    by   the   J.    B.    McCrary    Co..    Atlanta,    Ga..    for   the  est: 
lishment  of  a  municipal    electric-light  plant  and   water 
system    in    Allendale.       The    estimated    cost    is    about    $25, i 
Noted  July   17.   1913. 

Leeshurg,    Ga. — It    is    said    that    the    City    Council    has    • 
tained    the   J.    B.    McCrary   Co.,    Atlanta.    Ga..    to   prepare   pi: 
for   the   installation   of  an   electric-light   plant   in  Leesbu 
cost   about    $10,000. 

Madison,  Ga. — It  is  reported  that  the  Electric  Light  Co 
mission  contemplates  rebuilding  one-half  of  its  transmiss  i 
line,  purchasing  a  motor-driven  pump,  one  carload  of  35  . 
poles,  and  one  carload  of  45-,  50-  and  60-ft.  poles.  G.  . 
Hubbard  is  Supt. 

Villa  Riea.  Ga. — The  Villa  Rica  Electric  Light  &  Power  I, 
it  is  reported,  contemplates,  purchasing  an  electric  genei  • 
ing  unit  of  about  50  kva.,  2300  volts,  directly  connected,  wi 
transformers.      W.    B.    Powell    is    Gen.    Mgr. 

Jacksonville,   Fla. — Bids    will    be   received    until    Jan.   15  • 
the    Board    of    Bond    Trustees    for    electrical    equipment    to 
delivered    within     10    weeks.       Frank     Richardson    is    Chn.  t 
the  Board. 

Jackson,   Tenn. — An    election    will   be    held    Jan.    19    to  V1 
on   the   question   of  issuing  $25,000   in    bonds  for  a  new  pen- 
house  and  the  extension  of  the  electric-lighting  system.     C 
Griffin   is  Mayor. 

Pittsburg.  Tenn. — The   Pittsburg    Power  Co.   is   reported  j 
planning    to    spend    about    $15,000    in    the    establishment    o 
plant.      Dayton    Hunter   is    interested. 

Hardin.    Ky. — It    is    reported    that    the    installation    of  1 
electric-light    plant    in   Hardin    is   under    consideration.     II 
said  that  A.  L.  Griffin  &  Son  are  interested. 

Canton,  Ohio — The  United  Engineering  &  Construction 
Schofield   Bldg.,  Cleveland.    Ohio,   has  been   retained  to  prep 
preliminary    plans    for    the    proposed    municipal    electric-li 
plant.     The  estimated   cost   is   about    $70,000.     Ray   Herberts 
Dir.   of   Pub.   Serv.     Noted   Dec.   25. 

Cleveland,  Ohio — The  Otis  Steel  Mfg.  Co.  will  erect! 
power  house  to  cost  about  $48,000  and  will  purchase  if 
equipment  for  the  same. 

St.  Bernard.  Ohio — Bonds  for  $30,000  have  been  issueil  - 
the   installation    of   a    new    electric-light   system. 

Detroit,    Mich. — The    Ford    Motor    Co.    will    begin    the   c  - 
Struction    some    time    during    the   year    of    the    largest   gas    • 
gine   plant   in    the   world,    to    cost   about    $1,000,000.      It   will 
located   in  front   of  the   factory  at  Highland   Park. 

Elgin,    111. — The    City    Commissioners    have    deci.l. 
separate  bids  for  the  various   types   of  material   to  be   use 
constructing     the     municipal     electric-light     plant     Instead 
awarding  the  general  contract.     Work  on  the  plant   will  p 
ablv  be  begun   in  April.     C.  A.    Chapman   is  Engr.     Noted  >■'. 
6,    1913. 

Le  Roy,  111 The  Le  Rov  Electric  Light,   Power  &   Heal 

Co.  has  increased  its  capital  stock  from  $10,000   to  $1" 

the  purpose  of  improving  and   extending  its  systei 

plans   have   not   yet   been   completed.      L.   R.   Wartena   Is   \ 
Pres.  and  Secy,  of  the  company. 

Xeponsct,  111. — The  Kewanee  Light  &  Power  Co.,   Kewi 
Til.,    has   applied    to    the    Village    Board    of   Neponset    foi 
year   franchise   to   furnish   electricity   for  lamps  and  moti 
Petersburg:.    111.-   The    Abbc.lt    Lighl    &    Power   Co.,    ret 
Incorporated    with    $300,000    capital    stock,    has    taken    0 
local    electrlc-lighl    planl    owned    by    Abbott    Bros       i 
improvements    to    the    plant    include    the    erection    of   si 
of   10. 5oii-volt    transmission   line,    and    the   purchase   ol 
transformers  of  different  sizes.     R.  II.  Abbott  Is  Pn 

Qulney.   III. — It    is    reported    that    the   City   Council    WlU 
bids    l'<.r   lighting    the    streets    of    the    city.      W.    1'.    Uu 
I'm    Engr. 

Sidney.  III.  The  Village  Council  has  granted  a  frani 
I.,  r  i;  S.  Thompson  to  install  and  operate  an  electrlc-ll 
Ing    system,    and    a    contract     for    lighting     ih. 

V  i  I  I . .  :  ■  . 

Denlson.    Iowa— Tho    Citv    Council    has    decided    to    call" 

election    to   vol i    the   ■sli..,,    ,.|    a    bond    Issue   of  I6B 

be    ii   .  .1    [or    the    pun  has.     of    the    lo.  al    elect  i  Ii 
and   for  extensions  and   Improvements  to  the  same. 

Marshall,    »l<>.       \l    ail   election   held    Doe.    IS.   tho   pi 
issue     $70,000     In     bonds     for     the     Installation     of    n 
eloctrh     light    plant    was   defeated    for   tho    second    time.      N 

Dec.    11. 

Houston     Heights,     Tex.      Press     reports     state     tl 

Hill     iii   Wall   Si  ,   New    Vi.il..   X     V  .   has  secured  ii   frni 

the    Insliillatl I    electrlc-llghl    and    cas    plants    and    «l 

i  or! 

Navaanta,  Tex.     The    Navnsotn    Light    S    Powoi    Co 
.,.,.   ..i   |ti    capital   stock    rrnm   $20,000  to  $200,000  and  ohan  JJ 
Its   nam.-  to  the  Nnvasotn    Ice,    Light,    Powei    .v    Watei 

i Improvem.  nis    .n.l    ..billions  will   bo  rondo  to  Its  1  ■»• 

nn. i   power  and   water  works   plant 
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Seguin,  Tex. — An  election  will  soon  be  held  to  vote  on  the 
issuance  of  $20,000  in  bonds,  of  which  $12,500  will  be  used  for 
the  improvement  of  the  electric-light  plant  and  water-works. 

Shelton,  Tex. — It  is  said  that  the  Shelton  Electric  Co.  is 
considering  the  installation  of  a  new  street-lighting  system 
and  a  new  meter  system. 

Mountain  Home,  Idaho — The  Idaho  Power  &  Light  Co.  will 
shortly  commence  work  on  a  hydro-electric  plant  on  the 
Malad'  River  to  have  a  capacity  of  15,000  hp. 

+Spokane.    Wash The    Culbertson-Grote-Rankin    Co.    has 

awarded  a  contract  to  the  WASHINGTON  WATER  POWER 
CO.  at  approximately  $60,000  for  furnishing  electricity  for  all 
purposes  for  a  period  of  five  years  in  the  new  Welch  Block 
at  Howard  St.  and  Main  Ave.,  which  will  be  occupied  by  the 
Culbertson-Grote-Rankin  Co.'s  new  department  store.  F.  R. 
Culbertson   is  Pies. 

Berkeley.  Calif. — The  City  Council  is  considering  the  pass- 
age of  an  ordinance  requiring  that  all  wires  be  placed  under- 
ground on  permanently  improved  streets.  Charles  D.  Hey- 
wood  is  Mayor. 

Delano,  Calif. — The  Mount  Whitney  Power  &  Electric  Co., 
Visalia,  Calif.,  is  preparing  to  commence  work  on  a  new 
sub-station  and  distributing  system  at  Delano,  to  cost  $20,000, 
of  which  $14,000  will  be  for  equipment.  H.  A.  Kluegel, 
Visalia.    is   Ch.    Engr. 

Huntington  Beaeh.  Calif. — The  West  Coast  Gas.  Light  & 
Fuel  Co.,  has  been  ordered  by  the  State  Railroad  Commis- 
sion to  install  a  gas-generating  plant  of  100.000  cu.ft.  ca- 
pacity   and    a    40,000-ft.    holder,    estimated    cost,    $100,000. 

+San    Bernanlino.   Calif The    Southern    Sierras   Power   Co. 

has  awarded  a  contract  to  PIERSON.  ROEDING  &  CO.,  San 
Francisco,  for  the  construction  of  154  miles  of  power  trans- 
mision  line  from  San  Bernardino  to  El  Centre  Cost,  about 
$300,000.     Noted  Dec.  18. 

St.  Thomas,  Ont Press  reports  state  that  the  City  Council 

is  considering  the  installation  of  an  ornamental  street-light- 
ing system  on  the  principal  streets  of  the  city. 

Winnipeg.  Man. — At  a  recent  election,  the  question  of  is- 
suing $1,000,000  in  bonds  for  extensions  to  the  municipal  light 
and  power  system  was  carried.  J.  G.  Glassco  is  Mgr.  of  the 
Light   and   Power  Dept. 

BRIDGES 

+Plttxneld,  Maxs. — The  Board  of  Public  Works  has  awarded 
the  contract  for  the  erection  of  the  superstructure  of  the 
Merriam  St.  Bridge  over  the  tracks  of  the  Boston  &  Albany 
R.R.  to  the  NEW  ENGLAND  STRUCTURAL  CO..  110  State 
St..  Boston.  Mass.  The  bridge  will  be  40  ft.  wide,  with  a 
main  span  of  80  ft.  and  two  approach  spans  of  27  ft.  each. 
Noted   Dec.    4. 

+  Hellevllle.  N.  J. — It  is  reported  that  the  Freeholders  of 
Bergen,  Essex  and  Hudson  counties  have  concurred  in  award- 
ing the  contract  for  the  substructure  of  the  Strauss  bascule 
bridge  over  the  Passaic  River  near  Belleville  to  the  LINDE 
&  GRIFFITH  CO.,  Newark,  N.  J.,  at  $62,935  and  the  contract 
for  the  superstructure  to  the  GREAT  LAKES  DREDGE  & 
DOCK  CO.,  Chicago,  111.,  at  $105,980.  The  contracts  are  sub- 
ject to  the  approval  of  the  War  Department.  List  of  bidders 
noted  Oct.   16.   1913. 

MorrlHt on n,  jr.  J — The  Morris  Township  Committee  and 
the  Delaware,  Lackawanna  &  Western  R.R.  have  entered  into 
in  agreement  for  the  erection  of  a  concrete-arch  bridge  at 
Normandy  Parkway,  providing  for  the  elimination  of  grade 
crossings  at  that  point  and  at  Sneedens  Ave.  It  will  be  48 
ft.  wide  with  4-ft.  walks.     Noted  Nov.  20. 

Freeport,  Penn. — Press  reports  state  that  the  Pittsburgh. 
Shawmut  &  Northern  R.R.  is  having  plans  prepared  for  a 
bridge  to  be  erected  over  the  Allegheny  River  near  the 
mouth  of  Crooked  Creek,  above  Freeport.  It  is  said  the  com- 
pany intends  to  build  a  line  up  that  stream  to  connect  with 
a  line  which  will  be  built  to  Pittsburgh.  W.  W.  Morrison, 
Klttannlng.   Penn.,   is    Engr. 

South  Bethlehem,  I'enn — The  Bridge  Commission  of  South 
Bethlehem  lias  approved  the  plans  of  the  Bridge  Engineer  for 
a  new  bridge  to  be  erected  over  the  Lehigh  River.  R.  E. 
,<  mum  \  er   is    Engr. 

+  <.rreiixl(oro,  (in. — The  Commissioners  of  Green..  County 
have   awarded    the  contract   for   the   erection   of  a    bridge   over 

in  •      River     near     Watson     Springs     to     the     VIRGINIA 

KlDGE  &  IRON  CO.,   Roanoke,   Va.,   at  $5325. 

Birmingham,  Ala. — It  is  reported  thai  the  Board  of  City 
Commissioners  lias  passed  an  ordinance  directing  the  Southern 
Rj  thi  Louisville  &  Nashville  R.R.  and  the  Sloss-Shellield 
Steel  &  Iron  Co.  to  build  a  viaduct  on  First  Ave.,  from  26th 
h  Sts.:  to  he  of  reinforced  concrete,  with  41-l't.  roadway. 
28-ft.  sidewalks  and  two  railway  tracks.  Estimated  cost, 
1177,500.  Construction  work  to  commence  within  four  months 
from  the  date  of  the  ordinance.  W.  G.  Kirkpatrlck  Is  City 
Bngr 

Chattanooga,     Tenn.-     Press     reports     state      thai       the      new 

mi     bridge     to    he    erected     ovei      the    Tennessee     River    by 

Hamilton    County    will    be    located    at    the    head    ol     Markel    St 

Mills    will    soon    he    asked    by    the    County    Courl    of    Hamilton 

Noted    I IS. 

+  Akron,  Ohio  (Official)  The  I:. end  of  Commissioners  of 
Summit  County  lias  awarded  contracts  to  L.  I  FLETCHER, 
Kent.  nhlo.  r,,r  the  construction    if  the  substructure  of  n  bi  Id 

insula.    Ohio,    and    to     K     C      FIOVEY,     Akron.    Ohio,    for 
ling   the   Thomas    Bridge   over   Camp    Brook,   Tallmadge 

lip        Noted     Dct      I 

Marietta.   Ohio      Rids   will   be   received   until   Jan.   20   bj    the 
Jloimi  of  Commission,  i      ..i    u   ,    him  ton   Count;    For  rebuilding 
-■ns   ,,,    old   Tun     Ford    Rrldg.     In   Snlem  Township.     W. 
B     \l.  \:in.ler   Is  County    Audr. 

Plana,  Ohio     Press  reports  ntato  thai  the  Engineer  of  Miami 

County,  Troy.   Ohio,   Is   preparing    plans   for  n    bridge   nboul    53ft 

the    Mi;, mi    River    nl    Union    SI  ,    Plnun        II    will 

I.       i  nil    I  In     .  el  Imn  ted    ....  i    Is    }  |:t.. i       p.lds    will 

probnbly  be  nuked    nboul    Feb     1 r. 


Porl-.nii.ulli,  Ohio — (Official) — Bids  will  be  received  until 
noon  Jan.  22  by  the  Board  of  Commissioners  of  Scioto  County 
for  the  construction  of  a  stone  or  concrete  substructure  of  a 
bridge  over  the  Scioto  River  near  the  west  end  of  the  city. 
Bids  will  be  received  at  the  same  time  for  the  steel  super- 
structure, consisting  of  four  336-ft.  spans  and  three  49-ft. 
spans,  and  for  the  wood  sidewalk  flooring  of  the  bridge. 
Thomas  C.  Patterson  is  County  Audr.  and  Clk.  of  the  Bd.  of 
Comrs. 

Battle  Creek,  Mich. — Press  reports  state  that  the  city  will 
build  four  small  bridges  in  the  business  district  at  an  approx- 
imate cost  of  $20,000  for  all.  They  will  be  located  at  East 
Jackson.  East  State,  South  Monroe  and  North  Jefferson  Aves. 
They  will  be  of  reinforced  concrete,  and  will  be  built  under 
city  supervision.     E.  U.  Hunt  is  City  Engr. 

Beloit,  Wis. — The  City  Engineer  is  preparing  plans  for  a 
new  bridge  over  the  Rock  River  at  Public  Ave.  A  bridge 
470  ft.  long-  will  be  required.  It  will  have  five  spans.  Robert 
Caldwell  is  City  Engr. 

Green  Bay,  Wis. — It  is  said  that  the  Street  and  Bridge 
Committee  of  the  Common  Council  will  shortly  ask  bids  for 
the  erection  of  a  bridge  over  the  Fox  River  at  Mason  St.  A. 
Brauns  is  City  Engr. 

Jefferson.  Wis. — The  Board  of  Commissioners  of  Jeffer- 
son County  has  appropriated  $10,000  for  the  construction  of 
a  new  bridge.     J.  J.  Welch  is  County  Clk. 

*  Kansas  City,  Kan. —  (Official) — Bids  will'  be  received  bv 
the  Board  of  Commisioners  of  Wyandotte  County,  until  10 
a.m.,  Jan.  24,  for  the  reconstruction  of  the  Argentine  wagon 
bridge.     Frank  Holcomb  is   County  Clk.     Noted  Nov.    20. 

+  II-H  i, I  City,  Neb. — The  Board  of  Commissioners  of  Butler 
County  has  awarded  the  contract  for  the  erection  of  all  bridges 
in  the  county  during  1914  to  the  NEBRASKA  CONSTRUCTION 
CO.,  Lincoln,  Neb.     Noted  Dec.   18. 

+Omaha,    Jieb The    Board    of    Commissioners    of    Douglas 

County  has  awarded  the  contract  for  the  construction  of  all 
bridges  in  the  county  during  the  year  to  the  OMAHA  STEEL 
&  STRUCTURAL  CO.  It  is  estimated  that  the  contract  will 
amount  to  about  $50,000.     Noted  Dec.  11. 

+Ponca,  J(eh — (Official) — The  Board  of  Commissioners  of 
Dixon  County  has  awarded  the  contract  for  all  bridge  con- 
struction in  the  county  during  1914  to  the  STANDARD 
BRIDGE   CO.,   Omaha,   Neb.     Noted   Dec.   11. 

Glasgow,  Mont. — (Official) — We  are  advised  that  bids  for 
the  erection  of  a  bridge  over  Cherry  Creek,  west  of  the  city, 
and  also  for  a  bridge  over  Brazil  Creek  on  Road  No.  2S2,  wi'll 
probably  not  be  asked  before  spring.  J.  W.  Dale  is  Clk.  and 
Recdr.   of  Valley  County.     Noted  Dec.   25. 

Joplin,  Mo. —  (Official) — We  are  advised  that  the  award  of 
the  contract  for  the  construction  of  the  Broadway  Viaduct 
has  been  postponed  until  Jan.  12.  C.  B.  Anderson  is  City 
Engr.     Noted  Dec.   4. 

Little  Roek,  Ark. — Press  reports  state  that  plans  are  being 
made  for  the  erection  of  a  bridge  across  the  Arkansas  River 
at  the  foot  of  Broadway  to  connect  Little  Rock  and  Argenta. 
The  estimated  cost  of  the  structure  is  $500,000.  of  which 
Pulaski  County  would  pay  $350,000  in  ten  annual  payments; 
the  Improvement  Districts  of  Little  Rock  and  Argenta  will 
contribute  $200,000  and  $40,000,  respectively,  and  the  remainder 
of  the  cost  is  to  be  divided  equally  between  the  two  cities. 
The  tentative  plans  provide  for  a  bridge  SO  ft.  wide,  of  rein- 
forced concrete  with  ereosoted  wood  block  floor.  Justin 
Matthews,  Little  Rock,   is  interested. 

Austin.  Tex. — The  Board  of  Commissioners  of  Travis 
County  has  had  plans  prepared  and  will  soon  ask  bids  Cor 
the  erection  of  three  bridges  to  replace  those  destroyed  in 
the  recent  floods.  A  bridge  over  Rogers  Creek  on  the  Austin 
and  Del  Valle  Road  will  have  concrete  abutments,  steel  span 
and  wooden  floors,  and  a  similar  bridge  will  be  placed  over 
Boggy  Creek  on  the  east  extension  of  llth  St.  An  Iron  truss 
bridge  with  concrete  piers  will  span  Big  Walnut  Creek  on  the 
Austin-Manor   Road. 

Houston,  Tex. — It  is  reported  that  the-  City  Commissioners 
will  receive  bids  about  Feb.  1  for  the  erection  of  a  relnforced- 
concrete  bridge  over  tin.  Buffalo  Bayou  at  Franklin  Ave.  ami 
Louisiana  St.  Estimated  cost.  $140,000.  Plans  will  be  com 
pbted  about  Jan.  15.  Frank  L.  Dormant  is  City  Engr.  Ii  is 
said  that  as  soon  as  the  contract  for  this  bridge  Is  awarded 
plans  will  be  prepared  for  a  bridge  at  Preston  Ay. ...  to  cost 
approximately   $130,000. 

I'oentello.  Idaho — (Official) — The  lowest  bid  submitted  to 
the  Wyoming-Idaho  South  Fork  of  Snake  River  Bridge  Pom- 
mission  for  the  construction  of  a  bridge  at  the  Wyomlng- 
idaho  line  was  that  of  J.  n  Forbes  &  Co..  Caldwell,  Idaho,  ar 
approximately  $9700.  There  were  18  bidders  In  all.  !•'.  P. 
Kme,    Boise,    1. 1. Pi...   is   State   Engr      Noted    I  '.-.      n 

Yuma,  \rlz. —  (Official)— The  Board  of  Supervisors  of  Yuma 
County  lias  rejected  ail  bids  received   Dec,   m  for  the  erection 

of  the  Antelope  Hill  I '.  r  i .  1  g  .■  over  the  Gila  River  near  Weill, oi 
Ariz.,    and    the    state    will     build    the    bridge    by    convict     labor. 

Lamar    Cobb,    Phoenix,    is    State    Eni  i        Roj     Hansberger    is 

Clk.  of  the   ltd,   of  Yuma   County  Superv,     Noted   Nov,   SO. 

+Toconifi.  Wash.-  The  Northern  Pacific  By.,  as  the  result 
of  an  agreement  with  the  cits  of  Tacoma,  has  awarded  a  eon- 
tr.i.i  i.o  ibe  erection  of  viaducts  at  ir.tb  ami  21st  sis  to  the 
WIDELL  ''''  Mankalo.  Mum,  .it  approximately  $250,000. 
The    15th    St.    Viaduct     will    COSl    about     $160,000,    and    tile    on,,    at 

21st  st.  about   1100,000 

Eureka,  Calif.-  Bids  will  be  received  until  2  p.m..  Jan.  13. 
bv  tin  Board  of  Commissioners  of  Humboldt  County  for  the 
erection   of  n   bridge   over  the   Eel    River  at   Scotia,   Including 

a    580    II     span    ami    860    I'l     of    approaches,    and    for    a    brid 

three    850-ft.    spans   and    inn    ft.    of    w bn    approaches    over 

the  pel  River  at  Pi..  Dell     <;    w.  Cousins  is  Clk.  oi  the  Bd,  of 

Comrs. 

Needles,  Oaltf.— I!  is  reported  thai  the  Atchison,  Topeka  >v- 
Banta    ft  Rj     hai    appropriated  $88,800  for  tin-  construction  of 

about    i. mi  n    ..I   protective  dikes  adjacent  to  its  bridge  over 
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the  Colorado  River  near  Needles,  in  order  to  guard  its  tracks 
from  damage  bv  floods.  C.  P.  W.  Pelt.  Chicago,  111.,  is  Ch. 
Engr.  of  the  A.,  T.  &  S.  F.  Ry. 

Flacerville,  Calif. — The  Board  of  Supervisors  of  Eldorado 
County  is  considering  the  erection  of  a  bridge  over  Webber 
Creek   at   a   cost   of  about    $10,000. 

San  Diego,  rallf. — It  is  reported  that  the  County  Surveyor 
is  preparing  plans  for  a  concrete  bridge  to  be  erected  across 
Sycamore  Canon  on  the  state  highway  between  Oceanside  and 
the  Orange  County  line.  T.  J.  Butler  is  Clk.  of  San  Diego 
County.      George    Butler   is    County    Clk. 

San  Jose.  Calif. — Bids  will  be  received  until  Jan.  19  by  the 
Board  of  Supervisors  of  Santa  Clara  County  for  a  bridge  to 
be  erected  over  Church  Ravine  at  Hasten  Ave.  J.  G.  McMillan 
is   County   Surv. 

WATER    SUPPLY — IRRIGATION 

Fltcbburg.  Mass. — Plans  have  been  prepared  by  Metcalf  & 
Eddv.  Consult.  Engrs..  14  Beacon  St.,  Boston,  for  the  enlarge- 
ment and  improvement  of  the  water  system.  An  expenditure 
of    $300,000    is    planned   for    the   work.      Noted    Dec.    4. 

+  Hartford,  Conn. — The  Board  of  Water  Commissioners  has 
awarded  the  contract  for  water  pipe  for  next  season's  work 
to  the  STANDARD  CAST  IRON  PIPE  CO.,  Bristol,  Penn.,  at 
$14,951. 

+  Win<lsor,  Conn. — The  Windsor  Water  Co.  has  awarded  a 
contract  to  the  WORCESTER  CONTRACTING  CO..  to  lay- 
about .8600  ft.  of  water  mains  in  the  Palisade  Ave.  district  of 
Windsor. 

Broekport,  N.  Y. — Bonds  for  $12,000  have  been  voted  for 
the  completion  of  the  water  system  at  Broekport.  Witmer  & 
Brown,    Buffalo,    N.    Y..    are    Consult.    Engrs. 

•  New    York,    N.    Y (Borough    of    Richmond)  —  (Official)  — 

Bids  will  be  received  bv  the  Board  of  Water  Supply.  Munici- 
pal Bldg.  until  11  a.m..  Jan.  27,  for  Contract  99.  constructing 
a  siphon,  about  9S00  ft.  long  in  the  Narrows  of  New  York 
Harbor,  from  79th  St.  and  Shore  Road.  Borough  of  Brooklyn 
to  Arrietta  St.  and  Stuvvesant  Place.  Tompkinsville,  Borough 
of  Richmond.      Charles  Strauss  is  Pres.   of   the  Bd. 

(Borough  of  Manhattan) — The  only  bid  received  Dec.  29, 
bv  the  Board  of  Water  Supply.  Municipal  Bldg..  for  Contract 
liO.  installing  where  required  gaging,  metering  and  other 
reservoir  and  aqueduct  apparatus  along  the  line  of  the  Cats- 
kill  Aqueduct,  was  that  of  the  Builders  Iron  &  Foundry  Co., 
38   Vesey   St..   New   York,   at   $9507.     Noted   Dec.   18. 

+  i. vi. m. .ml.  Va. —  (Official) — The  contracts  for  (a)  con- 
structing about  3V>  miles  of  water  mains  and  (b)  furnishing 
pipe  at  Richmond  College  have  been  awarded  to  (a)  ALVIN 
MWNVUIi  Richmond:  cb)  GLAMORGAN  PIPE  &  FOUNDRY 
CO.,  Lynchbuig.  Va.     Noted  Dec.   18. 

+CoIuml>ia.  s.  C. —  (Official) — Contracts  have  been  awarded 
for  the  extension  of  the  water  and  sewer  systems  as  follows: 
Water  mains,  to  the  U.  S.  CAST  [RON  PIPE  &  FOUNDRY  CO.. 
71  Broadwa.  New  York.  N.  Y..  at  $10,583:  sewer  pipe  to  the 
COLUMBIA  SUPPLY  CO.,  Columbia.  S.  C,  at  $3002:  for  laying 
1... th  wat.-r  mains  and  sewer  pipe  to  J.  C.  FAIREY.  Orange- 
burg    S    C,    at    $13,317.      Bids   were    received    Dec.    30.      Noted 

Fort  Myers,  Fin. —  (Official) — Bids  will  be  received  by  D.  W. 
Summer  City  clk..  until  5  p.m..  Jan.  20,  for  the  improve- 
ment  of  the  water  system.  Davidson  &  White,  Fort  Myers, 
are  Engrs.     Noted  Dec.  11. 

Jackson,    Miss. — Bids    were    received    Dec.    20    by    the    Mayor 
i.    Council   for   the   construction   of  a   mechanical   filtra- 
tion   plant    as    follows:       (a)     negative    head    plant:     ib)     posi- 
tive head  plant;   (c)  alternate  plan;  Norwood   Engineering  Co., 
Florence      Mass..     (a)     $80,477;     New     York    Continental    Jewell 
Filtration   Co.,   New    York,    (a)    $79,097;    <c)    $62,000;    Pittsburgh 
Filtration   Co.,    Pittsburgh,    I'.-ni...    iai    $82,870;   Nicola    Building 
tsburgh     Penn      (b)    $72,638;    (c)   $55,690;  Jefferson  Con- 
truction    Co.,    New   Orleans.    La.,    <1>)    $73, 943:    (c)    $70,500;   Na- 
tional   Water    Purifying  Co.,    I  'alias    'ivx.,    (c)    $40,000.     Noted 
...       :  i 

A-Nevt     Orleans,    I. a. —  (Official)— Bids    will     he    received    by 

and    Wat.!    Board,   City   Hall    Annex,   until   noon 

j.-.. i,.    26    foi    Contract    61    D     the    construction    "t    a    one-story 

brick    building    to    be     known    as     Drainage    Pumping    Station 

No.  .",      F.  s.   Shields  is  Secy,  of  the  Bd. 

Newport,   i\>.     The  city  has   retal l    s.   G,    Pollard,    Engr., 

.     .  in,  nt    of    tin-    pumping    sta- 
ii.i      i"  -  a    - '  '  hi mi'  'i    tor 

■M  mini    llntir.    Ohio — The    city    has    awarded    a    eoiilra.l     (or 

the  construe! fa     tandplpe  and  r.    •  i t  lie  CHICAGO 

STEEL  &    BRIDGE   WORKS,  al    $21,525. 

North   Chicago,   in.     The  city    is   considering    plans   foi 

and    plant.     John 
Butterfleld    > 

Kenosha,    Wis.     (Official)     The    question    ol    Issuing    bonds 

i     lilt  ml  ion     planl     will 

a  '  lection  I     held   In    \ B.  C. 

ited  Dei      i 

<  .  iinr   Rapids,   Iowa  oted 

for   tii  ii  for  I  he    watei       .stem       Plans 

have    bi  Ira  Hedrick,   Engl       I    i  n 

Mo. 

pi  op  .  I         d  to 

|  ,   &    [Rl  IN    WORKS 


Gilbert  Station,  Iowa  have  i D 

plant 


# m,,-. mil,. .  Iowa     fO  !    I  bj    the 

mil  ll      I      |i  in  . 

I 

lant    for    thi     Mu 


Hardin,  Mont. — At  a  recent  election,  bonds  for  $25,943  we 
voted    for    the    construction    of    a    municipal    water    system 
Hardin.       B.     C.    Little,    Billings,    Mont.,    is    Engr 

Eureka  SpringN,  Ark. —  (Official) — Plans  are  being  prepari 
by  Albert  C.  Moore,  Consult.   Engr.,  Bartlett  Bldg.,  Joplin,  M. 
for  the   construction    of   a   dam    44   ft.    high    for    increasing 
city    water   supply.      A    filtration    plant    will    also    be    instal 
Estimated    cost,    $100,000.      Noted    Sept.     25. 

Brownsville,   Tex The    United    Land    &    Irrigation    Co.    h 

been    organized     to    construct     an      irrigation      system 
Bdownsville.      Grover    C.    Singer,    Ralph    P.    Howard    and    E, 
Hunt  are  interested 

El  Paso,  Tex. — The  City  Council  is  considering  plans  for 
expenditure  of  $250,000  for  the  extension  and  improvement 
the  water  sewer  systems. 

Lamar,  Colo. — The  Bent-Prowers  Irrigation  District  No. 
is  planning  the  construction  of  a  dam,  100  ft.  high  and  144 
ft.   long,    near  Lamar.      Estimated   cost,    $750,000. 

Williamsburg,  Colo. — Bids  will  be  received  by  the  Tow 
Board  until  Jan.  12  for  the  construction  of  a  water  systen 
A.  B.  McFall  is  Engr.  Estimated  cost.  $15,000.  William  J 
Westwood  is  Town  Clk.  Noted  Oct.  2. 

Delta,  Colo. — At  a  recent  election,  bonds  for  $75,000  we: 
voted  for  the  construction  of  a  water  system  at  Delta.  Jam 
K.   Livengood,   Delta,   is  Engr. 

Carson,  Nev. — The  Smith  Valley  Land  Co.  is  prepari: 
to  install  an  irrigation  system  near  Carson.  Estimated  co: 
$135,000.      J.    L.    Ruffner,    Pittsburgh,    Penn.,    is    interested.      I 

it.  i haul,  ii...  Wash. — The  Commissioners  of  Drainage  Din 
trict  No.  2  have  received  bids  for  the  construction  of  an  ill 
ligation  ditch  as  follows:  Charles  E.  Lind.  $21,938;  ]U 
Saucett,    $21,155. 

Little  Falls,  Wash. — Preliminary  plans  are  being  prepari,1 
by  A.  L.  Richardson,  Engr.,  Henry  Bldg.,  Portland,  for  tip 
construction   of  a   water  system  at  Little  Falls. 

Pateros,  Wasb. — Plans  are  being  considered  by  the  Tow 
Council   for   the    construction    of   a    water    system. 

Shelton,  Wash. — Bids  will  be  received  by  P.  D.  Fairchil  I 
Town  Clk..  until  Jan.  15  for  the  construction  of  a  watl 
system. 

Warden,  Wash. — Bids  will  be  received  by  the  city  unti 
Jan.   15  for  the  construction  of  a  water  tank  and  tower. 

Oregon  City,  Ore. — Surveys  have  been  made  and  a  repol 
submitted  to  the  City  Council  for  the  construction  of  abotj 
26  miles  of  wood  stave  pipe  line  to  carry  water  from  tn 
south  fork  of  the  Clackamas  River  to  Oregon  City.  Estl] 
mated  cost,  $288,000.  Hurlburt  &  Sands,  Henry  Bld'g.,  Porl 
land,   are   Engrs.     Noted   Oct.   30. 

I'matilla.  Ore. — Plans  have  been  prepared  by  Louis  I 
Kelsey,  Consult.  Engr..  Selling  Bldg..  Portland,  (ire.,  for  til 
construction  of  a  water  system  at  Umatilla.  Estimated  cos 
$20,000. 

Fresno,  Calif — George  L.  Hoxie,  Fresno,  is  interested  in  i 
large  irrigation  project  in  Shasta  County  whereby  watJ 
will  lie  diverted  limn  i  he  Sacramento  River  near  Midd 
Creek  through  a  canal  40  ft.  wide  at  the  top  and  20  ft.  wii| 
at  the  bottom,  9  ft.  deep  and  Us  miles  long  terminating  cj 
Stony   Creek   in   Glenn    County. 

Glendale,  Calif. — The  Holmes-Walton  Co.  plans  to  extei 
its  water  system  to  its  Oakdale  tract  north  of  Glendale.  Tl 
work  will  involve  several  miles  of  riveted  steel  and  standai 
screw  pipe,  with  gate  valves  and  specials.  F.  C.  Finkle.  4 
I.    W.    Hellman   Bldg.,    Los   Angeles,    is    the    Engr. 

Lordsburg,  Calif. — The  Covina  Irrigation  Co.  will  cunstru 
a  pipe  line  from  the  Hi. user  property  to  the  south  side  i 
Lordsburg,    to    be   used    for    irrigation    purposes. 

Los  Angeles,  Calif — The  Carter  Ranch  Co.  contemplate 
the    development    of    a    water    system     in     San     Diego     Caflol 

Orange    County,    and    the    const  met  i f    two    storage    rese 

voirs.       Koebig    &     Koebig.     841     Title     Insurance     Rl.U 
Angeles,   are   the   Chief    Engrs. 

San  Uimns,  Calif. — The  San  Dimas  Water  Co.  will  m»i 
about  $15,000  for   improvements   to   its    water  system. 

SEWERS 

+ Boston,     Mass.— The     contract     foi      the     constructloi 
Section    69    of    the    new     Mystic    Se 
Sysl 

Wat 
Tl;  \ 


, ,     Norl  h      Met  i  op. .in 
"■ol    awarded    by    the    Metropolitan 
d    to    I  he    HENRY    SPINACH    COI 


i'oi      .inn     .--ewer.m,       ia.ai.1     I ■     IIE.\'i;\      SPINACH     COf 

ACTING   CO.,    Waterbury,    C at    |33.3ti0      Noted  Jan.  1 

The    Public    Works    Department    has   extended    the   date  fi 

elvlng     l.i.ls     lor    the    construct! r    a     sewage    pumplti 

tlon    at    Union    Park    and    Alban\    Sis.    from    Jan.     16    to  Js 

Louis    K.    Rourke    Is    Conn      ol    I'uh     Whs       Noted   Jan.    I 
Worcester,    »lnss.     The    City    Council    contemplates    an    I 

penditure    of    $40, foi     th.     extension    of    the    outfall    sew. 

system,     .Matthew  Gault   Is  Supl    of  Sewers, 

Bridgeport,    Conn.      The    city    is    considering     plans    I'm    tl 

expenditure    ol    $80, foi    xtetislon    and    Improvement    ' 

»i'i    S3  stem       Alfred   T    Terrj    la   Citj    Engr, 

+(-niiiHl.li,       Cniiii.      The       S.uer       Commissioners       lui\ 
■    irdud   .i.nii   icti     iin    sewei    construction    in    VNTONIOCON1 

&    CO.,    00    Temple   St.,    Hartford,    for    I  be    Lake     \vc     i n 

■  i  to    I '  \l.)'    &    M  i: I :  I :  IT  r     I'oi  I    i  'hei  lei      \      ^       i 

Mi  .iih.u  i i     ectlon      I      '  ' Noted   I  lee    i 


llnlli \.     \  .       lad       u  ill    bl 

i 'ub     w  i.        m,i  ii    Jar     I  I    foi 

ii   S     Sl  reels 


Ived    lij     Prime  i      G     w.n 
wit     construction 


i.i 
i       ....      in  i    , 


sprlnsTfleld,  s,  i>.     Hoi  oted 


\.„     lurk.    \.    \.      i  i: h    ill    Manhattan  i       Bids    will    ' 

I    h»     Mai  ctis    \i      Marl         I'r,         I: r   \i  mhatl 

mil  ii    I  p.m.,  Jan     I  Ii     linn   ol    .,    i  ,  «  ,  ,    ,,,    191 

HI     between     \ on    and    SI.    Nicholas     \ve.s.      This    Is   an   BJ 

I.  n   oi  Jan.  7,     Noted  Jan.   I. 

•/Scnrsilnlr,    «      »        ,,  ifllclnl  i       lllds    will    hi     i ij    th 

tovt  n    until     '    i. 12     I'm     i  he    ■  i .  mi  Ion    ol     

I  in      in-,    mi    ale   n|    Hi.,  utile W'arlni      I  iinniii  in 

1' ihar,    Engrs.,    874    llroiidwny,    Ncu     Vnrk.     N     \        John    I 
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Lj    Bogota.  N.   J. — According  to   press   reports,    the   lowest   bid 
Dceived  for   the   construction   of  a   sanitary   sewer   system    for 
,e  borough   was   that    of   Michael   Garafino,    Summit,    N.   J.,    at 
bout    $37,000. 

•  Rldgewood,  M.  J.- — (Official) — Bids  were  received  Dec.  16 
,  I-  Frederick  Pfeiffer,  Comr.  for  the  construction  of  sewers 
l  '  various   streets   as    follows:      Frank    Puglia.    $10,020;    James 

Ustone     $12,802;    Pasquale    Sestone.    $12,865;    Fusco    Construc- 
tion  Co      $13,240;    J.    V.    Meola,    $13,402;    H.    K.    Corbin,    $13,S56; 
t,   ,     ..    \-    limk...    sij.sss     .!      i;     1  i.inn.-llv.    sit. "It;    Car.lcll    & 
omano    $14,876;  A.    \V.  Gill,   $21,258;   Empire  Construction  Co., 
'1577-   Union    Building   &    Engineering    Co..    $21,083;   Napoli   & 
orriello    Co.,     $22,518;     Berardino     &    Tomasetti     Co.,     $30,794. 
lloted  Jan.   1. 

Sellersville.  I»enn. — Plans  have  been  prepared  by  Bascom  & 
Leer,    Allentown,    Penn.,    for    the    construction    of    sewers    in 

•  Ullersville.     E.  E.  Althouse  is  Burgess. 

Fort  Myers,  Fla. —  (Official) — Bids  will  be  received  by  D.  W. 
immer,    Citv    Clk..    until    5    p.m.,    Jan.    20,    for    the    improve- 
t   ent   of   the    sewer    system.      Davidson    &    White,    Fort   Myers. 
-e    Engrs.      Noted    Dec.    11. 
Cincinnati,  Ohio — (Official) — Bids  were  received  Dec.   12   by 
T     Price.     Dir.     Pub.    Ser.    for    the    construction    of    lateral 
■wers  in  Mitchell  Ave..  Avondale  Relief  Sewer?    Contract  No. 
I   as  follows:      (a)    reinforced   concrete  and  vitrified  pipe  sew- 
■S,    (b)    brick    and    vitrified    pipe    sewers;     (c)     concrete    and 
nitrified    pipe    sewers;    Thomas    Maloney,    Cincinnati.    Ohio,    (a) 
Mil  426:    (b)    $22,009;    ic)    $22,980:   John   B.   McLane   &   Co.,  New- 
hrt.   Kv..    (a)    $24,711;    (b)    $23,117;    (c)    $29.S03;   Connelly   Con- 
ruction    Co.,    Cincinnati,    (a)    $30,764:    (b)    $28,325;     (c)    $30.- 
!8:    Thomas    P.    Strack.    Cincinnati,     (a)    $29.S15:     (b)    $2S,542: 
i    136,501;   Carnell-Ames  Construction  Co..  Columbus,  $41,488; 
Id)    $41,488;    (c)    $41.4SS.      Noted    Dec.    4. 

I     (Official) — Bids  were  received  Dec.   17,    (b)   V.  T.  Price,  Dir. 
ub.    Ser.    for    the    construction    of    an    intercepting    sewer    in 
[luck   Creek    Valley,    as    follows:    (a)    reinforced    concrete    and 
Nitrified    pipe    sewer;    (b)    brick    and    vitrified    pipe    sewer;    (c) 
Ipncrete   and   vitrified    pipe    sewer;    Thomas   P.    Strack,   Cincin- 
nati,   (a)    $47,317:    (b)    $51,031;    (c)    $60,193;    Connelly    Construc- 
t   on    Co.,    Cincinnati,     (a)     $53,466:     (b)     $56,832:     (c)     $67,674: 
nomas     Maloney.     Cincinnati,     (a)     $54,530;     (b)     $55,428;     (c) 
57.676;  Welling  &    Franz.   Cincinnati,    (a)    $5S.2S4;    (b)    $55,819; 
|?)    $64,769;    John    B.    McLane    Co..    Newport.    Kv.,    (a)    $66,081; 
ID    $65,020;    (c)    $79,168;    Cannell-Ames    Construction    Co.,    Co- 
■  imbus,    (a)    $67,519;    (b)    $77,449:    (c)    $79,534:    Michale    J.    Me- 
f    arthy.     Cincinnati,      (a)      $S6.71S:      (b)      $74,27S:      (c)       $S6,860. 
oted  Dec.    11. 
Hifficial) — All    bids    received    Dec.    23    by    V.    T.    Price.    Dir. 
'Iub.    Ser.    for    the    construction    of   sewers    in    Morrison,    Whit- 
Meld   and    Klotter   Aves.,    have   been    rejected    on    account    of    a 
Hontemplated    change    in    the    specifications.       H.    M.    Waite    is 
h.   Engr.     Noted   Dec.   18. 
Cleveland,    Ohio — Bids    will    be    received    by    W.    J.    Spring- 
llorn.    Dir.    Pub.    Ser..    until    Jan.    13.    for    the    construction    of 
jwers  in  various  portions  of  156th  St. 

Mount  Vernon,  Ohio — Bids  will  be  received  by  Ray  S. 
:  hlinn.  Dir.  Pub.  Ser..  until  Jan.  17  for  the  construction  of  a 
:|ewage  treatment  plant  and  sewers  in  various  streets. 

Sandusky,  Ohio — The  City  Council  is  considering  the  pur- 
chase  of    a    site    for    the    construction    of    a    sewage    disposal 

I  Farmer  City,  III. — Plans  are  being  prepared  by  Webb 
(Lemon,  Engr.,  for  the  construction  of  a  new  sewer  system  in 
llhe  eastern  section  of  the  town.  Estimated  cost.  $26,848. 
Rankin,  111. — Plans  have  been  prepared  by  Frank  Fisher, 
banville.  for  the  construction  of  a  sewer  system  at  Rankin 
IMds  will  be  received  about  Mar.  1  for  the  work.  Estimated 
ost.    $20,380.      Noted    Jan.    1. 

I      Rockford.     111. — The     Board     of    Local      Improvements      has 

lecommended   the   installation   of  a   two-mile   trunk   line  sewer 

'    ystem    in    the    southeastern    section    of    the    city.       Estimated 

'19.808. 

Clarion,    Iowa — Plans    have    been   prepared   by   B.    S.    Currie, 

'   Ingr.,    Webster   City,    for   the   construction    of  a   sewer  system 

t  Clarion.      Estimated    cost,    $40,000.      Noted   Jan.    1. 

Bancroft,    \>l> — P.ids    will    be    received    by    D.    E.     Barnes, 

lage    Clk.,    until    Jan.    19    for    the    construction    of    a    sewer 

ystem    at     Bancroft.       Estimated     cost.     $20,000.       The    Towle 

•  erlng   Co..   City    National    Bank    Bids..    Omaha,    is    Engr. 

Uoted  Nov.  6. 

i:i    I'aNo,    Tex — See    item    under    Water    Supply-Irrigation. 


Ilremi-rlon,  WaMh. —  Bids  will  be  received  by  the  city  until 
n.  l.r>  for  the  construction  of  about  1>£  miles  of  concrete 
«rers.  Estimated  cost.  $16,500.  J.  C.  Adams  is  Cltv  Engr. 
i.  i    Dec.    8. 

Seattle,  WaMh. — The  lowest  bid  received  by  the  Board  of 
Mi,  Works  for  the  construction  of  sewers  in  West  I9tb 
I  was  that  of  Ferris  Crum.  22-17th  Ave.,  Seattle,  at  $6654. 

mi,. in, i, r, i.  Calif. — The  citizens  voted,  at  a  recent    election, 
■sue    bonds   for    $250,000    fur    the   construction    of   a    muni- 
wer    system.      Noted    Dec.    11. 

Berkeley.    Calif.-  -(Official) — Bids    will    be    received    by    the 
I    Clerk,    until   Jan     13.    for   the   construction    of   an   Inter- 
King  and  Btorm   water  sewer  system.     Estimated  cost.  $52,- 
i      I.     sup    is    City    Engr.      Noted    ■     Is 


Ontario,    Calif.      Plans    are    being    considered    by    the    City 

II    for    the    const  rtictl f   a    sewer    system    to    cost    $2!>.- 
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San    Franrla Calif.     Th<      Panama-Pacific     International 

exposition  Co  has  received  bids  f..i  the  construction  of  the 
lower  system  in  the  cunts  of  Palms  and  Pour  Seasons  as  fol- 
owh:     Robert    C.    Storrle   ,v    Co.,    .6500:    Prlngle,    Dunn   .v    Co., 

IB660;   Michael    Murphv,    $670(1.      The   bids    for   t  li nst  not  Ion 

.f  the  sewers   in   the   States  Bectlon   were:      Robert    C   Storrle 

(16 H. ;il.  v   Til. i. hi.    &    Co.,   $11,300;   Michael    Wut 

Jhy,    $16,90(1     and    Prlngle,    Dunn    &    Co..    $19,500. 


Winehaven,  Calif. — Plans  are  being  considered  by  the 
California  Wine  Association  for  the  construction  of  a  sewer 
system    at    Winehaven.      Estimated    cost.    $20,000. 

Yarmouth,  N.  S The  Town  Council  is  considering  the  in- 
stallation of  a  sewer  system  to  cost  $167, 8S8.  S.  C.  Hood  is 
Mayor. 

«.  Ml  II  AGE 

Trenton,  BT.  J. — John  H.  Gregory,  Consult.  Engr.,  of  Hering 
&  Gregory,  170  Broadway,  New  York,  retained  by  the  city  to 
investigate  garbage  conditions,  recommends  the  erection  of 
an  incinerator  and  power  plant  for  disposing  of  the  garbage 
and  generating  power  for  the  sewage  pumping  plant.  The 
cost  is  estimated  at  $195,500,  with  an  annual  cost  of  operation 
of   $2S,340. 

-^Philadelphia.  Penn. — The  contract  has  been  awarded  by 
Morris  L.  Cooke,  Dir.  of  Pub.  Wks..  for  street  cleaning  in 
Dists.  1-B  and  6,  to  TIMOTHY  GALLAGHER  and  the  ESTATE 
OF  DAVID  McMAHON. 

^Reading,  Penn. — Bids  will  be  received  until  10  a.m.,  Feb. 
4,  by  the  Department  of  Public  Safety  at  the  office  of  the 
City  Clerk  for  the  collection  and  destruction  of  all  garbage 
and  offal  in  the  city  for  the  periods  of  one  year,  three  and 
five  years.     Peter  S.  Holl   is   Supt.   Pub.  Safety. 

Lincoln,  »l>. — The  city  is  considering  the  construction  of 
a  garbage  incinerator  to  cost  $30,000.  Adna  Dobson  is  City 
Engr. 

STREETS    AND    ROADS 

Boston,  Mass Bids  will  be  received  by  the  Department  of 

Public  Works  until  Jan.  13  for  repairing  asphalt  or  bitulithic 
pavements  and  artificial  stone  side  walks,  from  Feb.  1. 
1914,   to   Feb.    1.    1915.      L.   K.    Rourke   is   Comr. 

+  Hartford.  Conn. — The  contracts  for  state  road  work  in- 
cluding the  construction  of  new  roads,  and  the  furnishing 
and  application  of  crushed  stone  on  roads  already  built,  have 
been  awarded  by  the  State  Highway  Commissioner  as  fol- 
lows: 

Town  of  East  Granby.  about  565S  lin.ft.  of  trap  rock 
macadam  on  the  Simsburv-Granbv  Road  to  AMOS  D. 
BRIDGE'S  SONS  CO.,  Hazardville.  Conn.,  for  $5964.  Noted 
Jan.    1. 

Town  of  Glastonbury,  about  4350  lin.ft.  trap  rock  maca- 
dam on  the  Hartford-New  London  Turnpike,  to  AMOS  D. 
BRIDGE'S    SONS    CO.,    at    about    $7770. 

Hartford,  Conn Bids  will  be  received  by  the  State  High- 
way Commissioners  Capital,  until  2  p.m.,  Jan.  14.  for  the  fol- 
lowing  road   work: 

Town  of  Canaan,  about  4725  lin.ft.  gravel  construction  on 
the  Huntsville  Road.  Plans  are  on  file  with  W.  I.  Kellogg. 
Falls   Village. 

Town  of  Somers,  about  6650  lin.ft.  native  stone  or  bitu- 
minous macadam  construction  on  the  Ellington  Road.  Plans 
are   on   file   with    Town    Clerk,    Somers. 

Town  of  Ellington,  about  S150  lin.ft.  native  stone  or  bi- 
tuminous macadam  construction  on  the  Somers  Road.  Plans 
are    on    file    with    John    H.    Lynch.    Ellington. 

Town  of  Colebrook,  about  4300  lin.ft.  gravel  construction 
on  the  Norfolk  Road.  Plans  are  on  file  with  the  Town  Clerk, 
Colebrook. 

Town  of  Franklin,  about  3650  lin.ft.  gravel  construction 
on  the  Lebanon  Road.  Plans  are  on  file  with  C.  B.  Davis, 
Yantic. 

Bids  will  be  received  until  2  p.m.,  January  21,  for  the 
following    work: 

Towns  of  Newton,  Bethel  and  Danbury,  about  26,200  lin.ft. 
gravel  construction.  Plans  are  on  file  with  O.  W.  Head.  New 
Milford. 

Town  of  Orange,  about  22,652  lin.ft.  concrete,  reinforced 
concrete  or  lassamite  construction.  Plans  are  on  file  with 
George  E.   Smith.   S13  Chapel  St..  New  Haven. 

Oneida,  N.  V. — The  Board  of  Supervisors  of  Madison 
County  has  voted  in  favor  of  constructing  a  highway  from 
Oneida   to    Munnsville.      The   estimated   cost   is   $32,460. 

♦  Syracuse,  N.  Y. — The  contract  for  paving  Lodi  St.,  be- 
tween Danforth  and  Court  Sts.,  has  been  awarded  by  the 
Board  of  Contract  and  Supply  to  JOHN  YOUNG.  Syracuse,  at 
$5766. 

+  T niiiiulii,    N.    Y. — The    contract    for    paving    Clinton    St. 

has  been  awarded  to  LAWRENCE  SCHI'LTZ,  Fredonia,  N.  Y., 
at  $40,000. 

JerNey  City.  N'.  J. — The  Board  of  Commissioners  is  planning 
to  pave  a  section  of  West  Sid.-  Ave.  with  granite  blocks  on  a 
concrete  foundation.  Pollock  and  Graham  St.  will  also  be 
improved.     Charles  A.  Van   Keuren   is  City   Engr. 

•  Red  Bank.  \.  J — (Official)  -Bids  will  be  received  at  the 
Office  <>f  A.  H  Harrison.  Borough  Clk..  Borough  Hall.  Red 
Bank,  until  8  p.m.,  Feb.  2.  for  about  1172  sq.yd.  of  street  pav- 
ing. 

Harriabnra;,  Penn«— (Official) — Bids  will  be  received  by  the 

State  Highwa>  Department  until  III  a.m.,  Jan.  II,  for  the  re- 
construction    Of    a     Sectl I     road     in     New     Castle    Township. 

Schuylkill  County,     i.    F    Neefe  is  city  Clk      Noted  Dec.  25. 

wiikeN-iiarre,  Penn.  Revised  plans  have  been  prepared 
by  B  K.  Finch,  Engr..  tot  paving  Sherman  St.  from  North- 
ampton si  to  Souih  Si  Bids  for  the  work  will  soon  be 
asked. 

Wllmlngrton,  Del. — The  following  bids  were  received  by  the 
Levy   Court,    Dec.    :n    for    road  nts:      For   the   con- 

struction of  a  road  i-\t,  n. ling  from  the  southern  boundary  of 
Delaware  Cltv.  bids  on  the  work  varied  according  to  the  ma- 
terial   used:     The    Vmbler   Davis  Co.,   $7179   to   $8767;   Stewart 

&     i i 1605'    to    $6817;    the    Horrlgan    Contractlni     Co 

to   $9200;   the   Juniata    Paving    Co  o    $8021;    Hol- 

lingsworth    &    McDowell.    $7317    to    $7647;    Joseph     Anderson, 
$77iit:    Thomas     K     Clarlngbold.     $6612     to    $7669;     Palmer    a 
Snyder,    $6860   to    17926      The   bids   tor    the   constructlo 
i.i. ni  from   Bird's  Corner  to  Clark's  Corner  were:    The  Amblei 

Ha  vis  Co.,  $16,884   to  $18,646;  John    \    .'ink.  $11, to   -i  

Stewart  A  Donohoe  113,460  to  su'.iaT;  the  Horrlgan  Con- 
tracting  Co..    $16,000    tO    •'■  Thomas    K.    i 'la  i  I  n ::  !,.>: . 
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900  to  $14,728;  Palmer  &  Snyder,  $12,349  to  $14,299;  the 
Juniata  Paving  Co.,  $12,379  to  $17,465;  Hollingsworth  &  Mc- 
Dowell,   $14,283    to    $15,333. 

*  Baltimore,  Md. —  (Official) — Bids  will  be  received  until  11 
am.,  Jan.  14,  bv  the  Board  of  Awards,  for  grading-,  curbing 
and  paving  various  streets.  John  Hubert  is  Pres.  of  the 
Bd. 

St.  Mary's  City,  Md The  low  bid  for  grading  5.3S   miles  of 

road  between  St.  Mary's  City  and  Leonardstown  was  sub- 
mitted bv  the  McDonald  Construction  Co.,  Mt.  Vernon,  N.  Y., 
at   $37,361. 

Barton,    Pla Bids    will    be    received    by    the    City    Council 

until  Jan.  15.  for  the  construction  of  35.000  sq.yd.  of  vitrified 
brick,  asphalt  or  bitulithic  street  paving,  also  concrete  curbs 
and  gutters.  B.  J.  Oeland  is  City  Clk.  Date  of  receiving  bids 
has  been  changed  from  Dec.  29.     Noted  Dec.  4. 

Fort  Myers,  Fla. — Bids  will  be  received  until  Jan.  20  by 
the  Citv  Council  for  grading  and  paving  about  7%  miles  of 
roads.  'Davison  &  Myers.  Fort  Myers,  are  the  Engrs.  The 
amount  available  for  the  work  is  $47,000. 

•  Tampa,  Fla. — Bids  will  be  received  by  the  Commissioners 
of  Hillsborough  County  until  2  p.m.,  Jan.  30.,  for  paying  and 
curbing  various  roads  in  the  county.  James  Kiddle  is  H,ngr. 
of  Roads,  Tampa.-    W.  P.  Culbreath  is  Clk. 

La   Fayette,   La Bids   will    be    received    by   the    City   Com- 

missioners  until  Jan.  27.  for  the  construction  of  about  15  miles 
of  cement  sidewalks,  with  either  curb  or  combined  curb  and 
gutter.  E.  L  Voorhees  is  City  Engr.  Noted  in  the  issue  of 
Nov.   20,   as  awarded,   but  contract   has   since  been   canceled. 

+  Villa  Platte,  La.— The  contract  for  laying  9000  lin.ft  of 
concrete  sidewalks  and  curb  has  been  awarded  to  CLAUDE 
\  DE  JERSEY.  Washington,  La.,  at  $12,000.  Other  bids  are: 
P.  D  McBride,  Church  Point,  La.,  $13,000;  C.  S.  Jackson  &  Co., 
New  Iberia,  La..  $12,200.  F.  S.  Robert  is  Engr.  Bids  were 
opened  by  the  Mayor  and  Board  of  Aldermen  on  Dec.  23. 
Noted   Dei      IV 

Harberton.  Ohio— H.  W.  Alcorn,  City  Engr.,  has  prepared 
plans  for  paving  Hopocan  Ave.,  from  Third  to  Eighth  Sts. 
The   pavement  will  be  brick  on  a  concrete  base. 

+  CareT,  Ohio — The  contract  for  paving  Findlay  St.  with 
Hocking  block  on  a  6-in.  concrete  foundation,  has  been  award- 
ed to  JO.  SHOUP,  Dayton,  Ohio,  at  $53,584  DC.  Angus  is 
CitJ  Clk.  The  Smith  &  Boulay  Co..  The  Nasby,  Toledo,  is  the 
Engr.      Bids    were    opened    Dec.    15.      Noted    Dec.    11. 

+  <  in.  ii.n:i<i.    Ohio — The    contract    for    resurfacing    Eastern 
\v      from   Delta   Ave.   to   the   Old   Corporation   Line 
awarded    bv    the    Board    of    Public    Service    to    M. 
Providence  Bank  Bldg.,  at  $75,127.     Noted  Dec.  11. 

Kent,  Ohio— L.  E.  Chapin,  1312  Woodland  Ave.,  Canton. 
Ohio,  has  prepared  plans  for  about  2  V2  miles  of  brick  paving 
on  Main  St.  The  estimated  cost  is  $30,000.  Frederick  Bechtle 
is   City   Clk. 

■fMantua.  Ohio— The  following  are  the  bids  received  Dec 
■'7    tor    paving    Main    St.      The    contract    calls    for    about    13,000 

sq.yd.   of    pavement,    and    about    41, )    lin.ft.    of   concrete    curb. 

foundation  of  concrete  or  grout,  H.  F.  Green.  Ravenna,  Ohio, 
S32  559;  ] 'ATT  EKS<  >N  *  ORAFTON,  Wellsv.lle,  $27,753  (award- 
Id contract) ;  J.  C.  Devine  &  Co.,  Alliance.  $32,530;  Harrington 
&  Sens.  Cleveland,  $29,538;  E.  T.  Freshwater  &  Son,  Cleveland, 
$29,666;  Llmper  &  Bennett,  Conneaut,  $29,764.  Joha  S.  Mallett, 
Ravenna,   is  Engr.      Bids  were   received    Dec.   27. 

Indiana— (Official)— Bids    will    be    received    as    follows   for 

various   road   improvements:  .  ™„„ 

Jan     26    at    Terre    Haute,    by    the    Commissioners    of    Vigo 

County   for   the   construction   of  a   road   in   Harrison   Township, 

known  as   the  National   Road.     Nathan  G.    Wallace   Is  Audr. 

29     ,t    Noblesville,    by    the    Commissioners   of   Madison 

;,i,d   Hamilton   •,, unties   foi    the  construction   oi   a   gravel  road 

on  the  Madison-Hamilton  County  Hue.     J.  B.  Beneflel  is  Audr. 

on    County. 

Culver,    Inil.      The    ,-itizens    of   Union    Township    have    voted 

In   i;i- l"  constructing  a   grave)   road,  32  miles  long,  around 

I.,    inkuckee,    and    foi    paving    two    miles   of   streeti     In 
■ 

-f  I'o  ri  In  ml.  Intl. —  (Official) — The  contract    tor  the  construc- 

oad    in   Jackson    Township   has    1 n   awarded    li\     the 

to    CHARLES    II      IRELAND.    Bryant, 

i      John   Bonlfas  is  Audi.     Noted  Dec.  25. 

•l.-rre    Haute,  lad, —  (Official)-    Rids   will    be    received    l>      thi 

.,i   Commissioners  of  Vigo  Counl      until   ii   a. m.,  Jan.  24, 

draining-  and    paving    with    brick    the   Joseph    B, 

Mulllken   Road.     The  estimated   cosl    is  $58,000.'     ll.  C.    i.nder- 

Noted    Dec.    26. 

-f.ioiiei,   in.-    The   contract    ft iring    MeDonough   st.   has 

beei  b      thi     Board    ol     Local    Impi  ove nl  a    to    I  he 

,    p    VING  CO.,   133   w.,:  hi, iet. in  si  ,  Chii  ago    ai 
Arthur  M    Ban  \    it  Cltj   Clk, 

Mollne,    in  -    il)       ill     bid       i I     ran     2    by    the 

i loa i o    ..I     i  .,i      i ...    brick    pavements    on    va - 

been  rejected      Thi    •    |  imi  ted   cosl    ol    the 

work    Is    $11"  !     thi      ■  "it.    will    I"     readvertised. 

,i:    Carlsoi  thi    Board       Lyh     Pa    ton  1     Cltj 

Noted    Dei 

mi.  \  .mi. ii,  in.     Thi    •  ii '.    Is  contemplating    paving    i  u 

i  oi    betwei  n   8 and    10, I  sq.yd. 

Rockford,  III.      i  Local  Improvements  has  voted 

in  favoi   ..i   paving  South   Wain  St,   with  brick,  a  I   an  -    ttmated 


■  m  ited  cosl   Ii    '',i;  | 

Webraalca   <u>.    Web.     C  Shannon    CM      '•          has  pre- 

i. .it  ■  •!  plan     foi      bo  bio  p      

i      0     .      ,  ...      . 

iiriii.ni.  I,   ii      Bid     -.•in    i i  tomi  i    M     Deer, 

1        ■'■  i.     :'.    I tructln      n    hlsrh 

'oi-    •  ii- iii    mlli  Brltton     md    tl nuTna 

Id      illltai         -    ei     .   imuol 

.  .  i    i .       irvoyoi 


St.  I, .mils.  Mo. —  Rids  will  be  received  by  the  Board  of  Put 
lie  Improvements  until  Jan.  20  for  repaying  and  improvin 
various  alleys.  The  total  cost  of  the  work  is  estimated  i 
$44,S47. 

+  i);iii:is.  Tex. — The  contract  for  paving  Laws  St.  and  Lai 
mar  St.  from  McKinney  to  Katy  St.  has  been  awarded  to  tr 
CREOSOTED  WOOD  BLOCK  PAVING  CO.,  New  Orleans,  L|N 
at  $11,403  and  $7258  respectively.  Wood  block  pavement  win 
be  used. 

Mineral  Wells,  Tex. — It  is  reported  that  the  City  will  coi 
struct  various  macadam  roads  at  an  estimated  cost  of  $75,00: 
G.  B.  Stewart  is  Mayor. 

Stamford,  Tex. — The  City  is  considering  paving  10  blocl! 
on  Stamford  Ave. 

Yuma,  Ariz. — Bids  will  be  received  by  the  Board  of  Supe 
visors,    Yuma   County,   until   Jan.    10,    for   the   improvement 
certain    county    highways.      E.    H.    Kellogg    is    Highway    Engl 
The    work    will    be    let    under    one    contract    and    the    amou 
available  for  the  work  is  $450,000. 

Olympia,  VVnuh. — The  State  Highway  Board  has  approvij 
of  plans  for  the  construction  of  16  miles  of  Inland  Empii 
Highway,  from  Walla  Walla,  west  to  Touchet.  The  estimati 
cost    is   $31,000. 

+The  contract  for  the  construction  c*  '.■>  miles  of  the  Sin 
set  Highway,  between  Wenatchee  ana  Waterville  and  1 
miles  of  Pacific  Highway,  south  of  Toledo,  has  been  awardil 
by  the  State  Highway  Commissioners  to  the  MOHR  COIl 
STRUCTION  CO.,  Waterville,  at  $10,558.  Other  bids  wer 
Rajout  &  Poubert,  Seattle,  $21,653;  Guthrie,  McDougal  &  Cil 
Portland,  Ore.,  $21,687;  Bailey  &  O'Connor,  Wenatchee,  $24,23 
Bids  were  opened  Dec.  22.  J.  W.  Roberts  is  Secy,  of  tr  ■ 
Comm.     Noted   Dec.   18. 

Kunene,  Ore. — The  Citv  Council  has  approved  of  plans  f 
paving  about  79   blocks  of  streets. 

+  1  iiiim-i  i.ii  Calif. — The  contract  for  improving  varioi 
streets  in  Imperial  has  been  awarded  to  the  O.  &  C.  CO' 
STRUCTION    CO..    Fullerton,   at    $176,919. 

+  l,ns  Anscles,  Calif. — The  contract  for  paving  Hewitt  S, 
from  First  to  Third  Sts.,  together  with  sidewalks  and  gutter. 
has  been  awarded  by  the  Board  of  Public  Works  to  FORD  I 
STOUT,   309   Copp   Bldg.,   at    $5922. 

Santa  Ana,  Calif. — Hart  &  Chamberlain,  Anaheim,  su 
mitted  the  low  bid  to  the  County  Commissioners  at  $55,000  f 
improving  Garden  Grove  Road  of  Section  One  of  the  An 
heim-Stanton-Cypress    Road.      D.    S.    Halladay    is    Engr. 

Santa  Barbara,  Calif. — The  City  Council  is  contemplate 
paving  Carillo,  Delevena,  and  Mission  Sts.,  and  Hollister  A\ 
and  Modoc  Road  with  asphaltic  concrete  pavement,  sto 
curbs  and  gutters. 

Tulure.  Calif. — The  City  Trustees  are  contemplating  t 
paving  of  various  streets  at  an  estimated  cost  of  $30,01 
E.    Oakford    is    City    Clk. 

INDUSTRIAL,   WORKS 

Auburn,  Maiae — The  Lunn  &  Sweet  Shoe  Co..  will  add  fo| 
buildings   to   its   plant. 

AnMouia,  Conn. — Bids  will  soon  be  received  for  the  erectiil 
of  a  wire  mill  for  the  Ansonia  Brass  &  Copper  Co.,  a  su 
sidiary  of  the  American  Brass  Co.,  Waterbury,  Conn.  T| 
building  will  be  two  stories,  60x440  ft.,  of  brick  and  stei 
James  R.  Coe,    Waterbury,   is  the  Ch.   Engr. 

New    Bedford.    Conn The    Beacon    Mfg.    Co.    will     erect  I 

one-story  mill,  305x426  ft.     The   building  will  be  of  brick. 

Vlbany,  N.  Y. — Plans  are  being  prepared  for  the  erecti^ 
of  a  factory  for  the  Fiber  &  Steel  Container  Co.,  recentjj  i 
corporated  with  $500,000  capital.  M.  J.  McMullen.  T.  Tin 
and   Geo.   Costigan,   2   Columbus   Circle,  are   the   incorporeal 

Mini  ii  >,    N.    Y. —  Bids    will    soon    be    received    by    Russell 
King,    Archs.,    Syracuse,    for    the    en  ction    of    a    six-storj    U 
basement     warehouse,    SBx20)    ft.,    at    Broadway,    orange   aii 
Montgomery  Sts..  for  Walker  &  Gibson. 

II ii P n lo,  N.  Y. — The  Peerless  Belting  Co.,  Timothj  Glnfri 
Pies.,  has  increased  its  capital  stock  from  $15,000  to  $150. n 
and  will  enlarge  its  factory  on  Indian  Church  Road.  Tin 
are   now    in   progress. 

Plans   are   being    prepared    by    Dunning   .<•    Dunning,   Arch' 

Henkel    Bldg.,    for    the    erectl f   a    four-story    and    haseme 

warehouse,  75x130  ft.,  on  Fillmore  Ave.,  near  Broadway,  i 
Hi.  Buffalo  Plumbers'  Supply  Co.  M.  Waldon  is  the  Pn 
The    I, nil. ling     will    he    of    sleel    and    brick. 

Buffalo,  N.  Y. — The  International  Brewing  Co.,  will  Bri 
a  structural  sleel  and  brick  addition  to  its  brew  housl 
Niagara   St,   and   the   New    York   Central    l:  R.    Bell    Lina 

Buffalo.  N.  Y. — The  Queen   Cit>    F,,un,lr\    Co.,   has  had    pla 

prepared    for    the    erectl '   a    one-storv    foundry,    100x1 

,1  Miller  \vc  1,  Person  Si  and  the  New  York  Centra)  R 
.10    1  la  ni  hi.r.   146  1  Irescenl   Ave    is  Gen.  .\lgr. 

i:iih(    Svn ~e.    \.    V.      Rids    will    soon    be    received    by  fin! 

don     \      Wright.    Arch,.    I'm     Hie    erection    of    a    three  storv   ai 

Inn 1     factorv,    powei     house    and    drv    kiln.    42 

West  Manllus  St.  for  tin  (Jtiainl  \il  Furniture  Co,  Chsrl 
1.    Lltchlson   Is   ih.     Prei 

l.oekport.     \.    Y.      The    i'i  ul .  Iillcld    ,v     W....1 1  ..I  K     . 
burgh,    I  '.1111.,    will    eie.l    a    Ibrce-storv    and    basemenl    llrepro 
cold-storage     warehouse,     stone    c  instruction,      ii      llnwloy    - 
..ml    ih.    \,  »    v..i  I,    Central    1:1: 

+  \"i     li.rk.     V     V       ih rh    ..I     Manhattan)       (Offlclall 

Till      Colli  I    ..   I      1,,|      MM  m:   hue        '  100    com   I  .   le    lilies    fill     till      fOUl 

iillon    nl    Hie    I'i    Htor>     building    for    Ihe    I  In  llcnbeek    II 

Itcilllj        I   'III   PHI     II       .ll         I  .11  I'll   1   .'He       ;,n.|        While       SI    . 

iii       I.e.  11    nwar RAYMOND    CONCR  K'|'|.;    I'll, 10   CO..    1 

Cedar    St.    New     York.       Ceo.      \      l.'uller    i'ii.     Is    II 11.  ■   .1    .. 

,    ,,   to 

fll I.     ..I     Mi  in  hull,  ml      The    Sinclair  &     \  nli 

(111  Went  I  :"M  Ii  SI.  New  York,  will  erect  ,1  slx-Htor\  faOtoi 
...    126    11       Thi    estimated   1  osl    Is   $00,000 

il; rh    ..I     B I, Mm      fotllcliil)      'I'h.  contrncl    for   Hi 

e.meiele      pile,!      |,,      |||e       fllll  llllll  t  I  fill       fill'      I  tie       |(i-Htor.V       rOlnfOTCI 

. I.nii.liii:     1...    lb,.    Robert    Dull-   <  '"  .    Inn     In 

I..  THE    R  A  YMi  1NI1  i'i  INCRETE  CO.,    II"  Cedar  St.,   New  Ym 
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3orough  of  Brooklyn) — Henry  Otis  Chapman,  Arch.,  331 
m  i    4ve.,  New   York,   is   preparing    plans   for   the   erection   of 

■  ren-story  concrete  factory,  62x100  ft.,  on  Duffleld  St.,  near 
I  wghby  "St..  for  Towns  &  James,  174  Fulton  St.,  Brook- 
•i    Robert   \Y.    Boyd    is   Structural   Engr. 

lew  York  Mills,  >".  Y. — The  olympian  Knitting  Co.,  will 
erl  a  four-stor.y  addition.  50x151  ft.  and  also  an  engine 
h<Je,  35x47  ft. 

'odus,  X.  Y. — B.  J.  and  J.  G.  Case  have  had  plans  prepared 

0  the  erection  of  a  cold-storage  plant  of  reinforced-con- 
rJ-  construction.      The    estimated    cost    is   $100,000. 

jersev  City,  >'.  J. —  (Official) — The  general  contract  for 
n  of  a  nine-story  warehouse  for  the  Great  Atlantic 
t  .cific  Tea  Co..  at  Bav  and  Henderson  Sts.,  has  been  award- 
Si}  the   TURNER    CONSTRUCTION    CO.,    11    Broadway.    New 

:.    N.    Y.      The    building    will    be    100x120    ft.,    of    reinforced 

Philadelphia.  Penn. — The  contract  for  the  erection  of  a 
ur|<  and  reinforced  concrete,  four-story  wedge  furnace 
ti  line  at   36th  and   Grav's  Ferry   Road  for  Harrison  Bros.   & 

1  has  been  awarded  to  BARCLAY.  WHITE  &  CO.,  1530 
C3  tnut  St.      Rallinser   &   Perrot  are  the  Archs. 

he  Allen  Knittina  Mills  Co..  1112  Roy  St.,  Philadelphia, 
■o  emplates  the  erection  of  a  three-story  brick  factory. 
Hande?  and   William   Allen  are   the   incorporators. 

|oog«o*ee.  Ind The  Carnahan  Mfg.  Co..   will  erect  an  ad- 

11   n,  1»nx177  ft.  to  its  wood  working  factory. 

•Detroit,  Mich. — The  contract  for  the  erection  of  a  two- 
Mi'  and  basement  factory  and  store  has  been  awarded  to 
-1  BLOW  &  PETT.  700  Mack  Ave.,  Detroit,  at  $50,000  by  J. 
I   Iller,  c/o  Harry  S.  Angell.  703  Free  Press  Bldg.,  Detroit. 

hiiaao.  111. — The  Irving  Park  Sash  &  Door  Co..  will  erect 
jjlvo-story    brick    factory,    75x120    ft.       C.    Thisslaw    is    the 

.  eoria.   Ill F.   J.   Klein,   127   South   Jefferson  Ave.,   is  pre- 

Ml'ig   plans    for    the    erection    of    a    two-story    and    basement 
0x100    ft.    for    the    Mahl    Tobacco    Co.,     S21     South 

A.  ns   St. 

■Ilwankee,  Wis. — The  contract  for  the  erection  of  a  steel 
ad   shed    for    Gross    Coal    Co..    First    Ave.    and    Canal    St.,    has 
■led     to     the     STERLING     ENGINEERING     &     CON- 
DUCTION CO.,  at   $25,000.      Noted   Dec.   25. 

lilwutikee.      Win.  —  The  -  Milwaukee.      Racine     &     Chieago 

tion    Co..    will   soon    erect   a   freight   shed   and    office 

'    Erie    St.    and    Broadway,    occupying    dockage    130x 

•    ■      on    the   Milwaukee  River  near   Broadway   Bridge.     The 

floated  cost   is  $125,000. 

(Ilwiiukee.    Wis. — The    Plankinton    Packing    Co.,    Muskego 

B,  and  Tanal  St.,  has  increased  its  capital  stock  from  $250,- 
H  to  $2,000,000.  Extensive  improvements  are  planned.  H. 
Harr  is   the   Mar. 

■M.  Lnnla,  Mo. — The  contract  for  the  erection  of  a  two- 
it  .•  cold-storage  plant,  30x170  ft.,  at  3825-3S33  Chouteau 
Al.  for  the  Independent  Packing  Co..  has  been  awarded  to 
lJ(.  HAESSLER,  at  $70,000.  The  building  will  be  of  brick, 
M  and  wood. 
Italia    Walla.    Wash. — The   Model    Bakery    Co.    will    erect   a 

■  -story  bakery.   60x120  ft.  at   Second  and  Pine  Sts.      Charles 

■  :er  is   the   Pres. 

•Hon,  Calif. — Lyman  Farwell.  Arch.,  Story  Bldg..  Los  An- 
tic*, is  preparing  plans  for  the  erection  of  a  one-storv  brick 
fa|  >ry.     MiixlTS    ft,    for    the    Hydraulic    Truck    Co.,    Central 

■  '.,  Los  Angeles. 

..«    knceles.  Calif. — F.  O.  Pfafman  and  William   F.  Schiffel 

iased    a   site,    and    will   erect   a    macaroni    factory   in 

a    suburb   of  Los   Angeles.      The   estimated    cost   is 

■  ,000.     The  company  will  be  known   as   the   Panama  Maca- 

"   Dleco.  Calif. — The  California  Glazed   Cement  Pipe  Co., 
plans    to   erect   a    commercial   cement   pipe    factory. 
tfmated  cost  is  $50,000.      W.  A.   Curtiss,   Tacoma,    Wash., 
■ested. 
Diego,    Calif. — Eugene    M.    Hoffman.    Arch..    Spreckels 

las  completed  plans  lor  tin-  erectit fa  six-story  rein- 

te  building  fur   the   Pioneer  Truck   Co.      The  esti- 
OOSt    is    $80,000.       Willis    L.    Dean.    Timken     Bldg:.,    will 
ntend   the  construction. 

1oh,    On« — The    Goderich    Milling    A     Lumber    Co..    has 

ns  prepared   by   .I.    Ades   Fowler,    Arch.,    for    the   erec- 

one-story   mill.   60x20"   ft.,  also  .-,   dry   kiln.   30x60  ft. 

ldings  will   be  constructed  of  brick   and   concrete. 

Hand,   Out.-    'i  contract   for   the   erection   of 

and  brick  foundry,  83x503  ft.,  one-story,  for  the  Mid- 

[alleable     Iron    Co.,     Ltd.,     lias    been    awarded    to    THE 

I'   i  '  I  .    Milwaukee,    Wis.,    at    $115,000. 

Fi:i)i:n  \i,    i.ini:iniii:\i     WORK 
ranp  linnwaj     Huston,  Mass.—  i:iils  were  received  Dee.  27, 

i  nil    I  mi  I  s,    Navy    Dept..    Wash- 

'i  "ii.    I'-    C,    foi      tural-steel    crane    runway    and    sup- 

na      I".     \a  \  \      Yard. 

■  on,   Mass.,  as  follows:   Niles- 1  Semen  t-Pond   Co.,    Ill    Broad- 

I'lty,  $.|3!P0;   the    Dov.-r    Uoiler    Works,   ail   I  'lull  ch 
■■:•>:    the    Maxwell    Engin.     Co.,     I  nc  .    ::•' 

\.  u      ■,  ,.i  1.     City,     •  12011       the      I',  .in      111  Hi:    .      Co  .     313 

■Bldg..  Washington     ii.  c.   -::'i|n     ih,      :     m    Iron    Works, 

hlnatoii    Ave..    Philadelphia,    penn.,    $36 

i  :    isi  ....     ( !o.,    Lowell,    Mi  1600     I  hi     McCllntlc- 

Hihall    Co.,    inn    Chestnut    St.,    Philadelphia,    Perm 

i  I 
•>!■•■  i    >in~i.    Ironwork,    Etc       P.o    ton      'i.  Th ntraet 

■  furnlshiiia    one    steel    mast.    Iro    work,    etc.,    for    the    Llght- 

i  .     How  it,"    has    been    aw  aided     to    the     II  \TI  I 

"  \    WORKS.    LTD..    Hath,    Maine,    ai    $1369       Other    I lers 

Pore     lilvei-     shipbuilding     Corporation,     $2727,     Boston 

y  Ynrd,    $2095.      Noti  i 

•  i'Iit    i  \i,  n-ioii     iiin    i,  ■,,■      ,i(i  ontracl    tor   the 

i  elision    to    a     | > i <  i     n  i     Nn  vnl     Mn 

n   a  w  ai.  I.  .1    in    \\      I  I     KLL1S,    IT''    M.i  i 
Ji    St..   i .  i 

'<   the    tilling         Noted     In. 


•fHuililiiia — Melville  Station.  R.  I. — The  contract  for  the 
construction  of  the  quarters  for  machinists  at  the  naval  coal 
depot,  Melville  Station,  R.  I.,  has  been  awarded  to  the  DAR- 
LING &  SLADE  CONSTRUCTION  CO.,  52  Good  St.,  Newport, 
R.  I.,  at   $4760.     Noted   Jan.    1. 

Repairs  to  Steamer — Fort  Constitution,  N.  Y. — Bids  will  be 
received  until  10  a.m..  Jan.  20.  by  Fenelon  Cannon,  Quarter- 
master, Coast  Artillery  Corps.  U.  S.  A.,  for  general  repairs  to 
the  steamer  "Captain  T.  W.  Morrison,"  stationed  at  Fort  Con- 
stitution,  N.   Y. 

♦  DredsiiiK — Philadelphia.  Penn. —  (Official) — Bids  will  be 
received  by  Col.  George  A.  Zinn.  Corps  Engr.,  U.  S.  A.,  until 
noon  Feb.  10,  for  dredging  in  the  Delaware  River  at  Trenton, 
N.  J. 

Dredging — Wilmington.  Del.  —  P.ids  were  received  for 
dredging  Christiana  River  at  Wilmington  as  follows:  The 
River  &  Harbor  Improvements  Co.,  Philadelphia,  Penn..  26.4c. 
per   cu.yd.,    Rickards   Dredging  Co.,    Philadelphia,    30c.    cu.yd. 

+  I)re«l«iim — Wilmington.'  Del. — The  contract  for  dredging 
Cooper  Creek  River  has  been  awarded  to  the  RIVER  & 
HARBOR  IMPROVEMENT  CO.,  Philadelphia,  Penn.,  at  26.4c. 
per  cu.yd.     Noted  Jan.  1. 

Building  Repairs — Baltimore,  Md. — Bids  will  be  received 
until  Jan.  15.  by  H.  S.  Carter,  Custodian,  U.  S.  Marine  Hos- 
pital,  Baltimore,   Md.,   for   miscellaneous  repairs   to   building. 

Repairs  to  Vessel — Baltimore.  Md. — Bids  will  be  received 
until  noon,  Feb.  7.  by  the  Lighthouse  Inspector,  Baltimore,  Md., 
for    repairs    to   light    vessel    No.    16. 

Heating  System,  Fire  and  Flushing  Pumps — Washington, 
D.  C. — Bids  will  be  received  until  11  a.m.,  Feb.  11.  by  H.  R. 
Stanford.  Ch.  Bureau  of  Yards  and  Docks.  Navy  Dept.,  Wash- 
ington, D.  C,  for  furnishing  and  installing,  on  foundations 
provided  by  the  Government,  in  the  central  power  plants, 
United  States  Navy  Yards,  Mare  Island,  Calif.,  and  Puget 
Sound,  Wash.,  two  motor-driven  fire  pumps  of  1000  gal.  per 
minute  capacity,  400  ft.  head,  and  two  steam  turbine  driven 
heating  system  pumps  of  1000  gal.  per  minute  capacity,  150 
lb.  per  sq.in.  gage,   head.      Estimated   cost,   $14,000. 

Rebuilding  Engine — Fort  Monroe.  Va. — Bids  will  be  re- 
ceived until  11:30  a.m.,  Jan.  13.  by  Mai.  H.  L.  Pettus,  Quarter- 
master Corps.  U.  S.  A.,  for  rebuilding  one  250-hp.  duplex  com- 
pound American  ball  engine  now  at   Fort  Monroe. 

Wharf — Fort  Monroe.  Va. — Bids  were  received  Dec.  31.  by 
Maj.  H.  L.  Pettus.  Corps  Engrs..  U.  S.  A.,  for  repairs  to  Fort 
Wool  Wharf,  near  Fort  Monroe,  Va.,  as  follows:  W.  M. 
Hilbert,  100  William  St..  New  York.  $4444,  F.  L.  Tennis, 
Hampton,  Va.,  $3157,  Richard  Parrott,  Newburgh,  N.  Y.,  $4450. 
Noted  Dec.  IS. 

Dredging — Charleston.  S.  C. — Bids  were  received  Dec.  31. 
by  Maj.  G.  P.  Howell.  Corps  Engrs.,  U.  S.  A.,  for  dredging  in 
Winvah  Bay,  S.  C,  as  follows:  Bowers  Southern  Dredging  Co.. 
Galveston,  Tex.,  $51,200:  Hillsboro  Dredging  Co.,  Tampa,  Fla.. 
$57,520:  Atlantic  Gulf  &  Pacific  Co.,  New  York.  N.  Y..  $59,760: 
Globe  Dredging  Co.,  Savannah,  Ga,  $77,520:  Maryland  Dredg- 
ing &  Contracting  Co..  Baltimore,  Md..  $55,600;  P.  Sanford 
Ross,  Inc.,  Jersev  Citv,  N.  J.,  $50,000;  Home  Dredging  Co., 
Mobile.  Ala..  $70,000;  Coastwise  Dredging  Co.,  Norfolk,  Va., 
$64,000.     Noted   Dec.    11. 

♦Post  Office — Augusta.  Ga. — The  contract  for  the  construc- 
tion of  the  U.  S.  post  office  at  Augusta,  Ga..  has  been  awarded 
to  \Y.  H.  FISSEL  &  CO..  New  York,  at  $283,800.  Noted  Oct. 
23. 

♦  Metal  Work — Louisville,  Kv. — Bids  will  be  received  until 
noon,  Jan.  31.  by  Maj.  J.  C.  Oakes,  Corps  Engrs.,  U.  S.  A.,  for 
fabrication  and  delivery  of  metal  work  for  emergency  .lain 
at  Lock  No.  41,  Ohio  River. 

Dam — Cincinnati.  Ohio — No  bids  were  received  by  Col.  H. 
Jervey,  for  the  construction  of  Dam  No.  39  on  the  I  'hio  River, 
near  Vevay,  lnd.  The  work  will  be  done  by  government  forces. 
A  dam  constructing  plant  will  be  erected  at  a  cost  of  $75,000, 
which  can  be  used  for  other  purposes.  Work  on  the  river 
improvement  will  begin  next  June.  Evan  P.  Bone  is  Engr.-in- 
Charge.      Noted    Dei 

♦  Dredge — Cincinnati.  Ohio — The  contract  for  constructing 
and  delivering  the  dipper  dredge  "Marietta"  has  been  ; ■  v. 

to   the    DUBUQUE    BOAT  &   BOILER   WORKS.    Dubuque,    Iowa. 
at  $64,414.      Noted    Dei      LI 

Post   office — Macomb,   111. — Bids   wei  3    as   follows, 

Dec.    27.    hv    Oscar    Wend,  rot  li.    Superv.    Arch.,    Treasury     Dept., 
Washington,    D.    C,    for    the    construction    of   a    post    ofl 
Macomb,     111.:     (a)     Limestone,     fireproof     construction;     (b) 
sandstone,    fireproof;    (c)    limestone,    nonflreproof;    (d)    sand- 
stone, nonfireproof:  Hiram  Lloyd   Building  &  Constructio     • 
St.   I. ..in-.    Mo  ....      >::  ■    ;      (ei    $66,112;    id)    $70,112; 

Prazler-Evans  Construction   ''"..   Philadelphia,   Penn.,   (a)   $71.- 
816;  (b)  $74,815;  (c)  I     W.   Lane,  Chicago, 

in  .    i,i    $73,668;    fc)    $69  ne,    Wis.,    mi 

v7 iii  $75.6 i.i  $69,100; 6   0     Herbert   B.  Kranel, 

lie,   in  .   i.i  i  •  IS, ;   Id)   $74,500; 

,;,,,,  ,.,1  Construction  Co..  Milwaukee.  Wis.,  lal  ST...'.'  I  I :  lb) 
..!  i,  i  $73,071:  id)  $77.n'.H:  P.  II.  Tiernan.  Macomb,  111.. 
69,415     (b)  $69,416     (c)     66,265;   (d)   $66     i 

+Poat   office-  Moorhead,   Minn.— Th  for   the  con- 

struction of  the  0    S    pi 
awarded  to  J.   W.   MILLER,  St   Paul.  Minn. 

-fiiriek  School  House  s.mtii  Dakota  The  contract  for  re- 
building brick  sehool  house  at  the  Kosel.n.l  Indian  School, 
south    D  di  .1   to   W     li.    LOVELL,    U 

polls,   Minn  .  at    $21,895      Noted  Nov.    27. 

iiridue  work-  Great  Palls,  Mont.-  Bids  were  received  Dee. 
22.  by  ll.  N.  Savage,  Super\  Engr.,  Great  Palls,  Mont,  for 
furnishing  highwaj    bridge  foi   SI     Ma  unll   ."'  Milk 

as      follows:         Minneapolis     Steel      £ 

Mch    Co     Mi .in. .lis.   Minn.,  $2090     Midland    Brid 

sas   City,    Mo.    J2"r.s     Ki  Co.,    Cleveland,    " 

Bast   st'.  Louis   Bi  Id  '   St   Louis,   111.,  $26 

S    ir..n   Co      Elkhart,  lnd.,   $2700;   Security   Brio 

\ •  '.■  •  Leba  noi 

$2426;    Cent  ral    Stal 

Continental     Brid         i  nton,     111.,     $2200;     Minneapolis 

Bridgi    Co., 

Milu  ..ok.  .-.  Wis  Co.,  Vlncennes,  lnd.. 
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$2005:  Omaha  Structural  Steel  Works,  Omaha  Neb.,  $2249; 
Modern  Steel  Structural  Co.,  Waukesha,  Wis..  $2694;  Jas.  J. 
Burke  &  Co..  Inc..  Salt  Lake  City,  Utah,  $1833;  Illinois  Steel 
Bridge  Co.,  St.  Paul.  Minn..  $16S9;  Des  Moines  Bridge  &  Iron 
Works  l>es  .Moines.  la.,  $2013;  Clinton  Bridge  Works  (n)  (a), 
Clinton,    la..    $2S00.      Noted    Dec.    4. 

Canals — Great  Falls,  Mont. — Bids  were  received  Dec.  IS. 
bv  A.  P.  Davis,  Acting  Director,  Dept.  of  the  Interior,  U.  S. 
Reclamation  Service  for  the  construction  of  structures.  Pish- 
kun  Reservoir  Supply  Canal  and  Sun  River  Slope  Canal.  Sun 
River  Project.  Montana,  involving  about  82,000  cu  yd.  of 
excavation;  14,000  cu.yd.  of  concrete,  the  placing  of  about 
664  ooo  lb.  of  reinforcing  steel  the  erection  of  40,000  lb. 
of  structural  steel;  the  placing  in  wooden  structures  of  about 
66  000  ft.  b.m.  of  lumber  and  the  laying  of  24,000  lin.ft.  ot 
drain  in  pipe.  The  bids  follow.  Schedule  (1)  Schedule  (2) 
Schedule  (3).  Havden  Bros.,  Portland,  Ore.,  (1)  $104. 93i.  (2) 
$N3  xo4.  (31  $f>4,234.  total  $242,975.  MacArthur  Bros.  Co..  New 
York  N  Y.  (1)  $112,165.  (2)  $101,332.  (3)  $61,246.  total  $274.- 
744.  Meinecksa  Building  Co.,  Marmarth,  N.  D..  (2)  $112,749, 
(3)  $62,592,  total,  $175,341.  Midwest  Engineering  Co.,  Omaha, 
Neb..    (3)    $65,361.      Noted    Nov.    6. 

Iliiililtiig — Boonville,  Mo. — Bids  will  be  received  until  3  p.m., 
Feb.  11,  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
for  the  construction  of  the  U.  S.  post  office  at  Boonville.  Mo. 

Dredge — Galveston.  Tex. — Bids  were  received  Dec.  27  by 
Lt.-Col.  Charles  S.  Riche,  Corps  Engrs.,  U.  S.  A.,  for  construct- 
ing  steel   sea-going   hydraulic   dredge    "Comstock"    as   follows; 

(a)  For    construction    complete,    delivered    at    Galveston,    Tex., 

(b)  construction  complete,  delivered  at  bidder's  yard;  Elliott 
Machine  Corporation,  Baltimore.  Md.,  <a)  $217,300  (b)  $207.- 
500;  New  York  Shipbuilding  Co..  Camden,  N.  J.,  (a)  $235,000. 
Noted    Dec.    4. 

+ 1 ■Miin.ii,-  Plant— Oklahoma  City.  Okla.— The  contract  for 
the  installation  of  the  pumping  plant  in  the  U.  S.  post  office 
at  Oklahoma  City,  has  been  awarded  to  THOMAS  SMITH  CO., 
Chicago,    111.,   at    $2SS7.      Noted   Nov.    13. 

Mechanical  Equipment — Denver,  Colo. — Bids  will  be  re- 
ceived until  3  p.m..  Feb.  16.  bv  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept..  Washington.  D.  C.  for  the  mechanical 
equipment  (except  roof  drainage  and  elevators)  of  the  U.  b. 
post    office    at    Denver,    Colo. 

Post  Office — Brigham  Citv,  Utah — Bids  were  received  as 
follows.  Jan.  2.  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept,   Washington,   D.   C,  for  the  construction   of  a  post   other 

;il    Bi  iglni  in   "'it  v:    1:1!    1 .:  nirv  t  o,„. ;    il.)   sands! :  George    llinch- 

liff  &  Co..  Chicago.  111.,  (a)  $69,600;  Campbell  Building  Co.  of 
Utah.  Salt  Lake  City.  Utah.,  (a)  $55.S49;  Parrott  Bros.  Co., 
Salt  Lake  City.  Utah,  la)  $56,600;  lb)  160.600:  North  Pacific 
Construction  Co..  Twin  Falls,  Idaho,  (a)  $59,431;  (b)  $61,431. 
Noted  Nov.  20. 

Canals  anil  Laterals — Phoenix.  Ariz. — The  U.  S.  Reclama- 
tion Service  will  construct,  it  is  reported,  approximately 
696.25  miles  of  canals  and  laterals  in  the  Salt  River  Valley  in 
the  vicinity  of  Phoenix  Valley  and  Mesa.  C.  H.  Fitch,  of 
Phoenix,    is    project    manager.      Noted   Nov.    13. 

+  Valves — Elephant  Butte,  N.  M. — The  contract  for  furnish- 
ing balanced  valves  for  service  conduits  of  the  Elephant 
Butte  Dam.  Rio  Grande  project.  New  Mexico,  has  been  award- 
ed to  the  BEST  MFG.  CO..  Pittsburgh,  Penn..  at  $24,9S0. 
Noted    Dec.    4. 

Power  Development — Qkanogan,  Wash. — In  order  to  in- 
crease Hie  water  supply  for  the  Okanogan  Irrigation  project, 
Wash,  the  Secretary  of  the  Interior  has  approved  the  recom- 
mendation of  the  Board  of  Reclamation  Commissioners  that 
plans    be    made-    immediately   for   the   development   of   power   to 

i,u v.  iitei     in   a  i.i.di    in  ,n   .in  .  s       The   '  si  imated    cost    oi    i  he 

work    is    $82,000. 

Irrigation-     Palouse,    Wash. — Governor   Lister.   N.   McCalloh, 

Engr.    in    th.      i;  -  ■  la  m. n    .-oik I    Snperx       Knur,    i '.     H. 

Sivirnrl  in  elinrg.  of  Washington  Irrigation  projects,  recent- 
ly, in. il  to  outline  future  work  of  the  Palouse  Irrigation  pro- 
ject The  problem  is  to  find  efficient  feasible  reservoir  sites 
to  Impound  water  for  the  irrigation  of  a  smaller  project  than 
tin  one  originall\  planned.  The  entire  work  will  be  under 
tin     control    "I     the    Reclamation    Service. 

Panel  Board.  Boxes,  Electric  Cable.  Etc — Panama — Bids 
will  In-  received  niiiil  10;30  a.m.,  Jan.  13.  by  Maj.  F.  C.  Boggs. 
corps  Engrs..  it.  s.  a.,  for  furnishing  panel  board,  and  boxes, 
electric  cable,  conduit  and  littings,  and  miscellaneous  elec- 
trlcal    apparatus,     electrli     detonators,    prismatic    lights    and 

Signal  Cable  anil  Cable  end   Hells,  Etc.      Panama — Bids  will 
i.e    received    until    10:30,    am..    Jan.    21.    by    Maj.    F.    C.    Boggs, 
i;.n     Purchasing    Officer,    Isthmian    Canal    Comn.,    for   furnish- 
ing   Bignal    i  LDli     and    cabli     end    bells,    and    tilling   compound 
ne,   ami    vitrified   sail    Blazed   conduit 

>iis(  i:i.i,  \  vmiis 

+  i''in-     tpparatos     Bos Mass      The    contract    has    been 

awarded    to    tin-    AMERICAN    LA    FRANCE   en,    to,    fire   ,-ippar 
i -t    about    I  12,1 !ha  rles   1 1.   I  lole    la    Fit  •    Comr. 


Crossing*       Sprl  ng  liel.l.    .Mass.       Bids 

iard  oi  Supervisors  until  Jan.  2:1  for 
Dwlghl    St     and    Water    St,    under 


*  1    1, ...... 1. 1....,    ..1     l.nn 

will  I.,    received  b 

th.     construction    oi     t  he 

passes, 

rir«-    Escapes     New    Haven,    1  onr      Bids    will    be    received 
i.  Bo    rd  ol   Education  toi    Bn    escapes 

for   various  Brown  A   Van   Beren,  Chaml 1 

Commerce   Bldg.,  New   Haven,   are   Arena. 

+Dredaiaa      Buffalo,    V    V.     The  contract    has   been  award 

•  .1   to  thi    GREAT  LAKES  DREDGE  &    DOCK.  CO.,  Buffalo    foi 

Buffalo   Rlvei    from    Vbbott    Rd     eneco   St.   at 

at    ■■■■•<  ■     opened    I  >•  c     22    bj     V.    0     Ward. 
Pub.    Wks. 

^Central    < k    Srateni     Albai  Bid      will    bi     re 

1     1       es  of   Public   Build- 
1  1 1  . 1    .  ■     ,         clocl 
foi    1  hi     Itati     1  Idui  it  Ion    r.ulld- 
Lewls  F.  Pll  Iron. 


^-Cofferdam,   Ruck   Excavation — Mechanicsville.    N.    Y p 

are  being  received  for  cofferdam  construction  and  rock  ex 
vation  with  cofferdam,  on  subcontract  on  Barge  Canal  w 
at  Mechaniscville.  Further  information  will  be  given  on 
plication  to  James  Stewart  Co.,  Inc.,  30  Church  St.,  ] 
York. 

Coal  Conveyor — New  York,  N.  Y. —  (Official) — All 
opened  Dec.  10,  by  Henry  S.  Thompson,  Comr.  Water  Su 
Gas  and  Electricity  for  improving  and  remodeling  the 
conveyor,  its  buildings  and  appurtenances  at  the  179th 
pumping  station.  Borough  of  Manhattan,  have  been  rejec 
List  of  bidders  noted   Dec.   22. 

Lumber  and  Piles — New  York,  N.  Y. —  (Official) — Bids  \t 
be  received  until  noon,  Jan.  12,  by  R.  A.  C.  Smith,  Comr, 
Docks,  Dept.  of  Docks  and  Ferries,  Pier  A,  foot  of  I'.ati 
Place  North  River,  Borough  of  Manhattan,  for  pit 
lumber,   Contract   No.    1406. 

Pier  Work — New  York,  N.  Y. —  (Official) — Bids  will 
ceived  until  noon,  Jan.  21,  by  R.  A.  C.  Smith.  Co 
Docks,  Dept.  of  Docks  and  Ferries  for  Contract  No.  14. 
Class  2,  which  provides  for  constructing  filled  in  portion  I 
new  pier  at  the  foot  of  West  46th  St.,  North  River,  Boroul 
of  Manhattan,  together  with  the  concrete  column  foundation, 
pier  and  slip  walls,  cofferdam,  rock  excavation,  etc.  Not 
Jan.    1. 

♦  Subway — New  York,  N.  Y. —  (Officials) — The  Public  Si 
vice  Commission,  Jan.  6,  awarded  the  contract  to  the  DEGN 
CONTRACTING  CO..  60  Wall  St..  New  York,  for  the  cons 
tion  of  Sect.  2  of  Routes  4  and  38  of  the  Seventh  Ave.-Le: 
ton  Ave.  Subway,  at  $3,059,522.  Bids  were  opened  Dec.  2 
of   bidders    noted   Dec.    11. 

-fSuhway — New  York,  N.  Y. —  (Official) — The  Public  Sen- 
Commission  has  awarded  the  contract  to  the  RAPID  TRA 
SIT  SUBWAY  CONSTRUCTION  CO.,  165  Broadway,  New  ft 
at  $2,292,000  for  Sect.  6  of  Routes  4  and  38  of  the  Sevi 
Ave.   Subway.      List   of   bidders   noted   Dec.    29. 

Dams — Rochester,  N.  Y. — The  city   is  considering  plans 
flood    prevention    involving    movable    dams.       Estimated    cc 
$100,000.     Edwin  E.  Fisher  is  City  Engr. 

Pier — Asbury  Park,  N.  J. — The  Beach  Commissioners  ; 
considering  the  application  of  Col.  W.  F.  Mason-McCarthy 
the    construction   of  an   ocean  pier  to   cost   $250,000. 

+  iir edging — Atlantic  City.  N.  J. — It  is  reported  that  ur 
the  advice  of  the  State  Attorney-General,  the  Inland  Wat 
way  Commissioner  has  rescinded  the  contract  recently  awa' 
ed  to  the  Ricards  Dredging  Co.,  Philadelphia,  Penn.. 
dredging  sections  of  the  inland  waterway  near  Atlantic  C 
and  in  Cape  May  County,  and  awarded  the  same  to  the  HI 
DREDGING  CO.,  Atlantic  City,  the  lowest  bidder,  at  7.9c,  . 
cu.vd.  The  Ricards  Dredging  company  bid  7.95c.  1 
Dec.    25. 

+  Pler  Work — Atlantic  Citv,  N.  J. — The  contract  has  bi 
awarded  to  P.  G.  HANNUM,  Atlantic  City,  for  alterations 
the  old  ocean   pier  at  Tennessee  Ave.,  at  $15,000. 

Creek  Work — Richmond,  Va. — The  cost  of  constru- 
side  walls,  invert  and  arch  covering  for  the  improvement 
Bacon  Quarter  Branch  Creek  and  Shockoe  Creek,  from  B: 
St.  to  Hermitage  Rd.,  according  to  estimates  submitted  by 
E.  Boiling,  City  Engr.,  to  the  Administrative  Board,  will 
$1,394,899,  exclusive  of  the  cost  of  acquiring  property  foi 
right   of  way. 

+  iii.iiiniieiii — Marietta.  Ga. — The  contract  has  been  a' 
ed  to  the  McNEIL  MARBLE  CO.,  Marietta,  for  the  com 
tion   of   the   Kenesaw    monument,    at   about    $17,700. 

tlevees — Greenville,    Miss. — The     Mississippi     Levee 
missioners,    Greenville,    awarded   the    contract   to    R.    L. 
ARD    for    constructing    sublevees    below    Greenville    aggreg; 
ing  $63,000  cu.yd.  at  17c.  per  cu.yd. 

Drainage  Canal — Starkville,  Miss. — Bids  will  be  recelvi 
until  Jan.  1».  1>>  the  Drainage  Commissioner  of  Oktibbf 
County  Drainage  District,  Starkville,  for  the  construction  0 
canal   to  drain   8500   acres. 

+  I,evee  Work — New  Orleans.  La. — Bids  were  received  I 
follows,  Dec.  22,  by  the  Board  of  Commissioners  of  l'"i 
chartrain  Levee  District.  New  Orleans,  for  levee  construct! 
on  the  Mississippi  River,  left  bank,  Parish  of  St.  Jamei 
Remy  Levee,  contents,  100,000  cu.yd:  CLARK  &  HARR 
Natchez.  Miss.,  25.4c.  per  cu.yd.  1  awarded  contract);  B 
livan  &  Pickett.  Remy.  La..  32.9c;  Frank  T.  Constant,  all 
andria.  La.,  36c;  II  B.  Blanks  Levee  Co.,  Vicksburg,  Hll 
36c;  Donovan,  Daley  ,t  Linnans  Bros.,  Lake  Providence, 
44.9c.  Averagi  height.  17  ft.,  crown  s  and  10  ft.,  side  1101 
3  and  3  to  1  and  3  and  I  to  1.  < ;.  W.  Lawes  Is  Secj  I 
State    Engrs.,    New    Orleans    Court    Bldg.,    New    Orleans. 

Drainage  Canal-  Jackson,  Tenn. — The  Madison  COUI 
Commissioners.  Jackson,    u  ill  construct   a   drainage   canal  101 

60    ft.    wide   and    S    to    11    ft.    deep   to   drain    20.1 acl land 

Madison  County. 

+  Phi.vKr<>iinils — Cincinnati,  Ohio   -The  citv   has  aw 
contract    to   the    II.   0    IIA/.EN    CONTRACTING    Co..   Clnclnni. 
for  laying  out   playgrounds  al    McMlcken    W-e    and  Walnut  SI 
at    $19,487.      S,    W      Orach    Is    Arch. 

Fire     Apparatus     Cleveland,    Ohio-    The     cm     Council 

Cleveland     lias  authorized    the   issuance  of  $50, In 

the   purchase   of   motor   (Ire   apparatus   and    equipment.      F- 
stage   Is   Dlr.   Pub.  Safety. 

il.nrr  l.,i  Fayette,  Ind.  The  contract  was  awarded  ' 
10,  to  Hie  WESTERN  CONSTRUCTION  Co..  La  Fayette, 
11 \     ini    constructing    the    Main    St.    levee,    al    $61,000 

Dili  I.        MolltlcellO,     111. I  Bids    Will     be    received    Until     I"     Ul 

Jan     I"     b\    Robert    A.    L.iwrle,    Drainage  Comr..    Moll 
the  consti  ud  Ion  of  the  Qeoi  ge   1;    Claj  ton   Ditch, 

1.1  iiihIkIiiimI  Chicago,  111  The  Chicago  Federal  L' 
Baseball     Club.     II     Is     reported,     will     .reel     a     grandstand 

COSl        Sli    

Subwnj      Chicago.    111.  —  No    bids    were    1 Ived    1 

the   $i:tl, 0110. nun   system    of  subways.      II    had    1 11 

altruistic    people.    Iluil    some    contractor    would    lake    the    '" 

iiaci     no I    receive    his    pay    from    11.1    earnings    il  11  rln 

20    j 1    opi  1  ntlon       Noted    as    Industrial    Note    Dei      II 

I. reel. I sen       Ollchrlst,      Ml  I'alll.ion       Bios.      Km  II      IflllUl 

III.,  will  erect    two  sreenl lei   to  coal   $10,000. 
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mil   Shed — Milwaukee,   Wis. — The  Gross  Coal   Co.,  Milwau- 

Wis..   will   erect  a   coal  shed   at   Canal   St.,   Milwaukee,   to 
$25,000. 
Irainage  Ditch — Emmetsburg,  Iowa — Bids  will  be  received 
1  Jan.    12   by   J.   R.   Martin,    County   Audr.,   for   constructing 

nage  Ditch  No.  61,  including  136,707  cu.yd.  excavation  and 

work;  and  for  drainage  ditch  No.  9,  10,000  cu.yd.  ex- 
.tion   and    tile"  work. 

Ditch — Crookston,  Minn. — The  contract  has  been  awarded 
K.   MORGAN,  St.  Cloud,  Minn.,  at  about  $10,000,  for  con- 
cting  Ditch   89. 

Elimination  of  tirade  Crossing — Duluth,  Minn. — Plans  have 
t  completed    by    the    Department    of   Public    Works   for   the 
itruction     of    subways    under     the    tracks    of    the    Duluth, 
sabe  &  Northern  Ry.   Co.     John  Wilson   is  City   Engr. 
Htch — Stillwater,    Minn. — The    District    Court    is    consider- 

the   construction    of    the    ditch    petitioned    for    by    William 
slle   and   others.      D.    A.    Connor,    Stillwater   is   Clk. 
hLevee      Work — Marion,      Ark. — The      contract      has      been 
rded    to    LEE    WILSON,    Wilson,    Ark.,    by    the    St.    Francis 
»e  Commissioners   for    289,000    cu.yd.    of   levee    enlargement 

900.000   cu.yd.    of  banquette   work. 

.evees  and  Drainage — Bay  City,  Tex.- — The  Commissioners 
rt  of  Matagorda  County.  Bay  City,  is  considering  calling 
election  to  vote  on  issuing  $100,000  in  bonds  to  restore 
ection    levees    and     improve    drainage     facilities    at     Bay 

Jlke — Hoquiam,    Wash. — The    city    is    considering    the    con- 
cticn  of  a  dike  to  protect  the  city  against  floods. 
lace  Track — Renton  Junction    (Tukuila   post  office).    Wash, 
lian    E.    Everett.    Walker    Bldg..    Seattle.    Wash.,    has    corn- 
el   plans    for    the    race-course    at    Renton    Junction    to    be 
Ht  by   the   Seattle   Motor   Speedway   Association.      The   work 
Hudes  grand   stands,   garage,   saucer   track    and   fence.      Bids 
a    be  asked   soon.      Estimated  cost,   $75,000. 

Pier —  Seattle.     Wash.  —  The    Oregon- Washington     R.R.    & 
M!  ipation    Co.    is    considering    the    construction    of    a    1100-ft. 
on    site    of    the    plant    of    the    Heffernan    Drydock    Co.      G. 
Boschke,   Portland.    Ore.,    is  Ch.    Engr. 

rVharf — Marshfleld,  Ore. — C.  A.  Smith.  Marshfield,  will  con- 
ict  a  wharf  and  warehouse  between  the  waterfront  and 
tracks  of   the   Willamette   Pacific   Ry. 

'lulkhead — Portland.  Ore. — The  Public  Dock  Commission- 
are  preparing  plans  and  specifications  for  the  construc- 
i  of  a  bulkhead  in  connection  with  Public  Dock  No.  1.  at 
foot  of  15th  and  17th  Sts.  Bids  will  be  asked  soon.  T. 
Hurlburt    is    City    Engr. 

Fire    Apparatus — St.     Johns,     Ore. — The     City    Council    will 
chase  a  triple  combination  chemical   fire  engine,  with   hose 
ichments    and    pumper,    at    a    cost    of    about    $10,000. 
Vatatorium — Seaside,    Ore. — J.    E.    Oates,    Seaside,    will    con* 
ict  a  natatorium,   to   cost   $30,000. 
Straightening  Channel — Napa.   Calif. — The   city   is  consider- 

straightening   the   channel    of   the   Napa    River. 
Pier — Redondo    Beach,    Calif. — The    city    is    considering    the 
struction    of    a    municipal    pleasure    pier.      Estimated    cost, 
3,000. 

Subway — Riverside.  Calif. — The  cost  of  constructing  a 
a  way  at  Magnolia  Ave.  under  the  tracks  of  the  Salt  Lake 
jPacific   Electric  Ry.   Co.   has   been    estimated   at   $100,000.      A. 

I  Campbell    is   City    Engr. 

BUILDINGS 

+Boston,   Mass. — The   contract   for   the   erection    of  a   school 

II  .he  Bennett  District  has  been  awarded  to  JOHN  F.  GRIF- 
I  •'  CO.,  319  Washington  St.,  Boston,  at  $37,379.  Other  bid- 
Ms  were:  A.  Varnerin  Co..  at  $37,822;  John  W.  Duff,  at  $3S.- 
H;  C.  S.  Cunningham  Construction  Co..  at  $3S.960;  Walsh 
■  is.,  at  $39,000;  Patrick  Rich,  at  $39,142;  J.  Slotnik,  at  $39,- 
4  .  HcGahey  &  O'Conner.  at  $39,612;  J.  E.  Locatelli  Co..  at 
1.989;  and  Louis  B.  Cadario,  at  $42,994.  Noted  Dec.  18. 
IJThe  following  bids  were  received  by  the  Department  of 
1  'li'  Buildings,  Dec.  29.  for  the  construction  of  the  South 
1  iton  Police  Station  at  C  and  Athens  Sts.:  A.  Piotti,  $93,126: 
JSIiitnik,    $90,606;    John    F.    Griffin    Co..    $SS.394;    Walsh    Bros.. 

■  I.  A.  Fuller  Co..  $S3.332:  Wm.  Crane,  $81,998;  J.  E. 
l-utelll  Co.,  $80,975;  McOahey  &  O'Conner.  $SO.0O0:  C.  S. 
Iinlngham  &  Suns  Construction  Co.,  $79,870;  A.  Varnerin 
1.179,821:  Daniel  L.  Shepard.  $77,000;  Patrick  Rich,  $76,142; 
'  it. i, i  &  Haynes  Co.,  $75.S00.  Manus  J.  Fish.  100  Summer 
I  Is  Sll|>t.  lit'  I  l.  |it. 
r.i.ls  will   be   received  by   the  School   House  Committee  until 

I t    the   erection    of  an   elementary   school   in   the   Law- 

i  i  ••    District,    Smith    Boston,       Charles   Logue,    120    Boylston 
i    Is  chn.  "f  the  Comm. 

I  Bids  will   be   received   in  the  early  spring   for  the  construc- 
n    ol      i     state    armory    fur-    eavalrv    nn    Commonwealth     Ave., 
itr   Brighton    Ave.      The    estimated    cost   is   $500,000.      Gardner 
Pearson,   State   House,   I'.oston,   is  Adj.  don.   in   charge. 

Mprlngfleld,    Haas.     The   general    contract    for   the   erection 

the    Buckingham    School    addition    lias    been    awarded    to    E. 

.    PINNEY,     Springfield.     ;it     $'.i6.  191:     the    electrical     work     to 

•   BQa    &    THURSTON,    at    $5700    and    the    plumbing    to    GEO. 

IjITII,   at   $7200   and    heating    to    WHITE    &    LLOYD,    at    $13.- 

Provldence,   n.   I. — The   Brown    University   Corporation   has 
i        Bite   and    will    ereel    a    Biological    Laboratory    estl- 
o   t   $100,000       Robert    1.  Gammell,  Dr.  Geo.  L.  Collins 
1  Dr.   Frank    L.    ha)    eoiniioso    the    Bldg.   Comm. 

%••>»    Haven,  conn.     I'.ids  will   l"'   received   tor   the   general 

nl  .    !•-,    the   Board   ol    Education  until   8  p.m.,   J  in     16, 

the    erection    of    a    school    ol     16    rooms    on    Chestnut    St. 

own     A     Von     Beren,     Chamber    of    Commerce     BId|        New 

V-  ti    ;i  j ,.   t  he   Archs. 

hew  ■.■■■■don.  Conn.-  The  contract  foi  the  erection  of  a 
aJatory  business  block  on  Main  SI  .  for  Morton   P    PI 

rded    i"    H      R.    rGLAS,    INC.,    New    London       The 

Blng  will  be  80x130  ft.,  brick  and  Bteel  construction,  with 
"Eouum-cleanlng  system  and  two  po  isenger  eli  vators  Noted 
n.  1. 


-r.Norwlch,  Conn. — The  contract  for  the  erection  of  a  four- 
story  office  building,  100x130  ft.,  brick  and  concrete  construc- 
tion, has  been  awarded  tu  the  CONNECTICUT  ENGINEERING 
&  CONTRACTING  CO..  Norwich.  The  building  will  be  erected 
on   Franklin   Sq.  for  Judge  John  M.  Thayer. 

Sheltnn.  Conn. —  Bids  will  be  received  by  the  State  Tuber- 
culosis Commission.  Hartford,  until  Jan.  24,  for  the  erection 
of  an  infirmary  at  this  place.  Smith  &  Bassette,  36  Pearl  St.. 
Hartford,  are  the  Archs.  Geo.  I.  Allen,  Hartford,  is  Secy,  of 
the   Comm. 

+Thnmpsonville,  Conn. — The  contract  for  the  erection  of  a 
brick  school  on  Enfield  Ave.  has  been  awarded  to  THOMAS 
SAVOY  &  SONS,  Thompsonville,  at   $39,28S.     Noted  Nov.   27. 

Waliingford,  Conn. — The  Board  of  Education  will  erect  a 
fireproof  high  school,  costing  $115,000.  Charles  B.  Yale  is 
Chn.   of  the  Bldg.   Comm. 


St. 

Wnterbury,  Conn. — Bids  are  being  received  for  the  erec- 
tion of  a  brick  church,  S3xll3  ft.,  for  the  Frst  Baptist  Society 
at  Central  Ave.  and  Grove  St.  The  estimated  cost  is  $70,000. 
Geo.  W.  Kramer.  1  Madison  Ave.,  New  York,  N.  Y.,  is  the  Arch. 
Noted  Aug.  2S. 

+  <;ioversvllle,  >'.  Y. — The  general  contract  for  the  erection 
of  a  three-story  and  basement  theater,  67x156  ft.  for  Cady  & 
Dartch,  has  been  awarded  to  A.  E.  BRACE.  Gloversville.  at 
$56,000.      Linn  Kinne.   Utica,   is   the  Arch.     Noted  Oct.   1. 

Jamestown,  N.  Y. — Rufus  A.  Barrett  will  soon  receive  bids 
for  the  erection  of  a  three-story  business  building.  50x100  ft., 
on   Main  St. 

Mechanicsv-ille,  N.  Y. — Plans  are  being  prepared  by  John  T. 
Simpson,  1224  Essex  Bldg.,  Newark,  N.  J.,  for  the  erection  of 
a  high  school  for  the  City  of  Mechaniesville.  The  estimated 
cost  is  $80,000.  A.  C.  Kniskeon  is  Pres.  of  the  Board  of 
Education   and   A.   L.   Stang   is   Chn.   of   the   Bldg.    Comm. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — The  Pedwit 
Realty  Co.,  1029  East  163d  St..  will  erect  a  six-story  apart- 
ment house.  S7xl00  ft.  on  160  th  St.  near  Fort  Washington 
Ave.  The  estimated  cost  is  $150,000.  S.  Katz,  1  Madison  Ave. 
is   the   Arch. 

(Borough  of  Manhattan) — Julius  Tishman  &  Sons,  Inc.,  299 
Broadway,  will  erect  a  nine-story  tenement.  S5xl00.S  ft.,  on 
95th  St.  near  Amsterdam  Ave.  The  estimated  cost  is  $150,000 
Schwartz   &   Gross.    347    Fifth   Ave.,   are   the   Archs. 

(Borough  of  the  Bronx) — The  House  of  Calvary,  Cardinal 
J.  M.  Farlev,  452  Madison  Ave.,  Pres.,  will  erect  a  three-story 
brick  hospital.  61x102.4  ft.  at  176  St.  and  Mount  Hope  Ave. 
The  estimated  cost  is  $80,000.  Robert  J.  Reiley,  481  Fifth 
Ave..   New   York,    is   the    Arch. 

(Borough  of  the  Bronx) — The  Supervisors  of  Westchester 
County  will  purchase  225  acres  in  North  Castle  and  erect  a 
sanitarium  for  treating  tuberculous  patients.  The  estimated 
cost   of  the  hospital   is   $200,000. 

■^Syracuse,  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Trustees  of  the  New  York  State  College  of  Forestry,  Syra- 
cuse University,  Syracuse,  until  2  p.m.,  Jan.  27,  for  the  con- 
struction, including  heating  and  ventilating,  plumbing  and 
gas  fitting  and  electrical  work  of  the  Sate  Forestry  Building. 
Plans  may  be  seen  at  the  office  of  Dean  of  the  New  York  State 
College  of  Forestry  at  Syracuse  University,  and  at  the  office 
of  State  Architect.  Lewis  F.  Pilcher,  Capitol,  Albany. 

Newark,  I*.  J. — The  Board  of  Chosen  Freeholders  is  consid- 
ering plans  for  the  erection  of  an  addition  to  the  County  Court 
House  on  High  St.  Dir.  W.  A.  Evans,  Freeholders  A.  W  Har- 
rison and  F.  C.  Specht  comprise  the  committee  appointed  to 
devise  plans   for  this   improvement. 

The  Board  of  Freeholders  has  authorized  the  erection  of  a 
county  home  for  juveniles  at  the  County  House  of  Detention. 
The  cost  is  limited  to  $75,000. 

Trenton.  N.  J. — Bids  are  being  received  for  the  erection  of 
a  four-story  department  store,  60x170  ft.,  for  H.  M.  Voorhees 
&  Bros.,  at  an  estimated  cost  of  $100,000.  Klemann  &  Fowler, 
Trenton,   are   the    Archs.      Noted   Dec.    4. 

Harrisburg.  Penn. — The  Governor  has  appointed  a  com- 
mission to  consider  the  establishment  of  a  colony  for  the 
f.  .  ble-minded  women  of  the  state.  The  last  Assembly  appro- 
priated $250,000  for  the  purchase  of  a  site,  and  the  erection  of 
the  first  buildings.     A  site  of  400  acres  will  soon  be  selected. 

i-hiindei|>hln,  Penn. — Plans  are  being  prepared  by  Ballinger 
&  Perrott,  Archs..  for  the  erection  of  a  six-story  building  for 
the  Hume  Missions  and  the  Tract  Society  Of  the  Methodist 
Episcopal  Church  at  1701-03-05   Arch  St. 

-f Philadelphia.  Penn. — The  contract  for  the  erection  of  a 
20-storv    office    building    at     1420-26    Smith    Penn    Square,    for 

the   Finance   Co,    of    Pennsylvania    has    i n    awarded    to   the 

J.  G.   DOAK   CO.,    Philadelphia,   at    (400,000. 

+  pittshurgh.  Penn. — The  contract  for  the  erection  of  the 
Elizabeth  Steel  Magee  Hospital  lias  been  awarded  to  J. 
l.Ai'Ki;  a  sons  Mn  Portland  St.,  Pittsburgh,  at  $600,000.  T. 
E.   Billqulst,   Pittsburgh,   Is  the   Arch 

CONTfl  \<  T   PRICK 

Knpld  Transit  Svstem — New  Yolk.  NY. —  Bids  were  re- 
ceived by  the  Public  Service  Commission.  Dec  29  for  the 
construction  of  Section  6,  Routes  t  and  88  of  the  Seventh  Ave.. 
rapid  transit  s\stem.  from  i  \i  Rapid  Transit  Subway  Con- 
struction Co  166  Broadway,  New  York;  (B)  r.  s  Realtj  A 
Improvement  Co.,  ill  Broadway,  New  fork;  (C)  Booth  & 
Flinn.  Ltd.,  Pittsburgh,  Penn.:  do  Godwin  Construction  Co.. 
261  Fourth  Ave.,  New  fork;  (Bj  Franklin  Contracting  Co  & 
Coleman  Bros.,  l  Hudson  St.,  New  fork;  (F)  Holbrook,  Ca- 
iiot  s  Rollins  Corporation,  831  Madison  \vo.  New  York.  (G) 
li.  h  Nawn  Contracting  Co.,  200  Fifth  We.,  New  Fork;  ill) 
Oscar  Daniels  Co.,  WooTworth  Bldg.,  New-  fork;  (I)  Canavan 
Bros.  Co.,  618  Wesl  66th  St.,  New  rork;  (J)  Degnon  Con- 
tracting Co.,  60  Wall  St.,  New  York;  ik"t  H.  B.  Smith  Con- 
tracting Co  I"'  P  k  rork;  o.)  Carter  Construc- 
tion Co  12  Broadway,  New  fork;  (M)  Mason  ?  Hanger  Co., 
roadway,  New  York;  (Nl  P.  McQovern  .v  -  ,■>  .  I  Madison 
\\.       N.w    York.      The  item   bids   were   as   follows: 
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BUILDINGS 

South  Bethlehem,  Penn. — The  School  District  of  South 
Bethlehem  will  have  plans  prepared  for  the  erection  of  a 
school.  The  estimated  cost  is  $100,000.  The  architect  has  not 
yet    lieen    selected.  • 

+  \\  ilmiiiutoii,  Del. — The  contract  for  the  erection  of  a 
bank,  45x119  ft.,  for  the  Farmers'  Bank  of  Wilmington  has 
been   awarded   to    W.    HOWARD    MAY,    Wilmington,   at   $50,000. 

Baltimore.  Md — Bids  are  being  received  by  Marion  S. 
Pearce.  Pres..  of  the  Hippodrome  Co.,  for  the  erection  of  a 
theater  at  Baltimore  and  Eutaw  Sts.  The  building  will  be 
77x141  ft.,  fireproof,  and  will  cost  $200,000.  Thomas  W.  Lamb, 
501    Fifth    Ave..    New    York.    N.    Y".,    is    the    Arch. 

The  Starr  Methodist  Protestant  Church,  Garrison  and  Alto 
A\.s.  has  plans  prepared  by  Owens  &  Sisco.  Arch..  Conti- 
nental Bldg..  Baltimore,  for  the  construction  of  the  main 
church  building,  adjoining,  adjoining  the  Sundav-school  re- 
cently  erected,    to    cost    $60,000. 

Klkins,  W.  Va. — Bids  will  be  received  until  Jan.  15,  by  the 
Board  of  Education,  for  the  erection  of  a  school.  W.  G. 
Wilson  is  Secy.  The  building  will  be  two  stories  and  base- 
ment. 125x130  ft.,  mill  construction.  The  estimated  cost  is 
$75. moo.  Frank  L.  Packard.  Columbus,  Ohio,  is  the  Arch. 
Noted  Oct.   23. 

Raleieh,  V.  C. — J.  E.  and  A.  L,.  Pennock.  Philadelphia.  Penn., 
are  estimating  on  plans  and  specifications  for  a  four-story 
court  house.  70x145  ft.  The  building  will  be  of  brick  and  terra 
cotta.  and  will  be  fireproof.  P.  Thorton  Mayre,  Atlanta,  Ga., 
and   F.   B.   Simpson,   Raleigh,  are   the  Archs. 

+C'olumhus,  Ga. —  (Official) — The  general  contract  for  the 
erection  of  the  Columbus  Hotel  has  been  awarded  to  the 
SOUTHERN  FERRO  CONCRETE  CO..  Atlanta,  at  $200,000. 
The  building  will  be  ten  stories  and  constructed  of  reinforced 
concrete  and  tile.  The  Southern  Ferro  Concrete  Co.  will  sub- 
let part   of  the   work.     Noted  Apr.   24. 

Alexandria,  La. — The  City  will  erect  a  high  school,  costing 
about  $125,000.  A  site  has  been  given  by  Mr.  and  Mrs.  James 
W.    Bolton. 

Bastrop,  La. — Bids  will  be  received  by  the  Morehouse 
Parish  Police  Jury,  until  Jan.  20.  for  the  erection  of  a  court- 
house, 65x113  ft.,  fireproof.  The  estimated  cost  is  $75,000. 
Stevens  &  Nelson  Co.,   New  Orleans,  are  the  Archs. 

Lexington,  Ky. — The  Phcenix  Hotel  Co.  will  erect  an  eight- 
story  addition  to  the  present  hotel.  The  building  will  be  of 
reinforced  concrete,  and  will  cost  $100,000. 

Louisville,  Ky. — The  Board  of  Education  is  having  plans 
prepared  for  the  erection  of  a  boys'  high  school.  The  esti- 
mated cost  is    $250,000.      E.   O.   Holland   is   Supt. 

Louisville,  Ky. — The  German  Bank  plans  to  erect  a  two- 
storv  bank  building,  40x100  ft.,  at  an  estimated  cost  of  $100.- 
000. 

BovtlinK  Green.  Ohio — Bids  will  be  received  until  noon, 
Jan.  30.  bv  D.  C.  Brown.  Secy.  Board  of  Trustees  of  the 
Bowling  Green  State  Normal  College.  Milliken  Hotel.  Bowling 
Green,  for  the  construction  of  the  building  for  science  and 
agriculture.  Howard  &  Merriam  are  Archs.,  East  Broad  St., 
Columbus.    Ohio. 

(  hiiurin  Falls,  Ohio — (Official) — Bids  will  be  received  un- 
til Feb.  15.  by  W.  G.  Eckles,  Arch.,  Lawrence  Savings  & 
Trust  Bldg..  New  Castle.  Penn..  for  the  construction  of  a  two- 
storv  and  basement  high  school.  The  estimated  cost  is  $45,- 
000.     Noted  Jan.    1. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  about 
Apr.  1.  by  Rankin.  Kellog  &  Crane.  Archs..  Philadelphia, 
Penn.,  for  the  construction  of  the  Hamilton  County  court- 
house. It  will  be  seven-stories.  260x2S0  ft.  of  stone.  Noted 
Jan.  1. 

Findlay,  Ohio — The  Lodge  of  B.  P.  O.  E.  is  having  plans 
prepared    for   a    new    home    to    cost    $60,000. 

Flint,  Mich. — Shattuck  &  Hussey,  Archs.,  19  S.  La  Salle  St.. 
Chicago,  have  rejected  bids  for  the  Y".  M.  C.  A.  building  to  lie 
erected  on  Wist  Kearsley  St.  The  estimated  cost  is  $70,- 
000. 

/.nnesville.  Ohio — Bids  will  be  received  until  noon.  Jan.  23. 
by  A.  T.  Baker,  Pres.,  Board  of  Education,  for  the  construc- 
tion of  a  school.      C.   E.  Handshy  and   II     C.   Meyers,   are   Archs. 

+Kalamazoo.  >lleh. —  (Official) — The  contract  for  the  con- 
struction of  Hie  science  iiuildiim  at  the  Western  state  Normal 
School,  has  been  awarded  t..  HKNRY  L.  VAX  DER  HORST, 
Kalamazoo,   Mich.     Noted    Dec.    lv 

Spring    Valley,  111. — Bids    are    beini  bj     Grant    C. 

Miller,    Arch..    116  South    Michigan    Ave..    Chicago,    111.,    for   the 

construction    of   ,,  high    school.      The    estimated    cost    i:- 
000. 

\shiniid.  win.-   The  Court    House  Committee  of  the  County 

Hoard  has  decide,!  to  hold  a  competition  for  plans  for  the  pro- 
posed low  court  ii  >us<\  No  site  has  been  selected,  Ion  plans 
will  providi  ioi  a  three-story  structure,  3(10x250  ft.,  to  cost 
$126,1 

Madison,      u  is. — Otto     J.     Bleddersted!      is     contemplating 
erecting   an   office    ind   theater   building   on    West   .Main    g 
cost    $2(1(1. I. 

Madison,   Wis, —  Bids   will    be   received    until   Jan.    27.    bj    I 
p,    Porter   Secy.,    Capitol    Comn      for   the    structural    work    on 
tlie   north    wing   and   the   northeasl    and    northwest    cornel    pa- 
vilions of  the   Wisconsin   Stat<    Capitol.     Noted    Dei 

Milwaukee,  « l«.  Th  Wisconsin  Tele- 
phone   l  'o  .    contempts  te    n  mode the   I  iln    ex- 

!fi   Broad-w  ay,    >  itructure,  on 

a   10-storj    foundation,  on  tn     adj    Inlng  site  at    ilm   Broadwas 

About    1800, "Hi    be    expended,    for    underground    work    In 

m  iiu  ,i  ukee,     Eau     C)  elolt        George    C 

French     183     Fifth    St..    is    Pisi  Noted 

i  ..  i     18 

Milwaukee.  «t«.  Plant  are  being  pi  pared  bj  Leenhouts 
,v    outline.    Archs.,    i-i    Jefferson   St.,  onstruction   of 

the  House  of  Correction  buildings.  The  estimated  cos)  of  the 
work    Is   $600, Noted    Nov.   6. 
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Albany  County  Court  House 

Sealed  proposals  will  be  received  at  #ie  Office  of  the  Clerk 
of  the  Board  of  Supervisors.  City  Hall,  Albany,  N.  Y..  until 
12  o'clock,  noon,  February  4th.  1914.  for  the  installation  and 
completion  of  the  STEEI.  FURNITURK  WORK  of  a  new 
Court  House  for  the  County  of  Albany,  N.  Y..  to  be  situated 
on  the  South  side  of  Columbia  Street  between  Lodge  and 
Eagle    Streets,    in    the    City    of    Albany,    New    York. 

Plans  and  specifications  may  be  seen  at  the  Office  of  the 
Clerk  of  the  Board  at  City  Hall.  Albany,  N.  Y.,  or  at  the  Office 
of  Hoppin  &  Koen.  Architects,  No.  244  Fifth  Avenue,  New 
York    City,    after    January    Kth,    1914. 

Contractors  desirous  of  obtaining'  copies  of  the  plans  and 
specifications  for  the  purpose  of  estimating,  may  do  so  by 
applying  either  in  person  or  in  writing,  to  the  above  Archi- 
tects, who  will  loan  them  copies  of  specifications  and  give 
them  an  order  on  a  blue  print  firm  to  whom  the  original 
tracings    will    be    loaned. 

Upon   receipt  of  such  order,  a  set  of  prints  will  be  immedi- 
ately  forwarded    to  Contractor,   who  will   pay  Printer  for   cost 
of  prints.     No   refund    will   be  made  for  return  of  prints. 
Dated.    December    31st.    1913. 

HBZEKIAH    J.    VV1NNE, 
PETER    FRINKS, 
JOHN    F.    HYATT, 
THOMAS    WARE1NG,    JR., 
CHARLES    B.    PLUMLEY, 
Committee    on    Public    Buildings   of   Albany 
County   Board   of  Supervisors. 


Drainage  Pumping  Station  No.  5 

New  Orleans,  La. 

Sealed  proposals  will  be  received  by  the  Sewerage  &  Wa- 
ter Board,  Room  508  City  Hall  Annex,  New  Orleans,  La.,  up 
to  12  o'clock,  noon,  Thursday.  February  2fith,  1914.  for  the 
construction  of  a  one  story  brick  building.  90  feet  55  feet, 
to  be  known  as  Drainage  Pumping  Station  No.  5  (Contract 
"61-D"). 

The   principal    items   of   this   contract   are   as   follows: — 

Excavation     20.000  cubic  yards. 

Pound    piling    56.000   lineal   feet. 

Sheet    piling   and   bracing 240,000   feet   B.  M. 

i  ioncrete 3,000   cubic  yards. 

Structural  steel    52  tons. 

Steel    '  ods    300,000   pounds. 

Specification  with  blank  form  of  proposal  may  be  ob- 
tained  at    thi    office   of   the    Board.     A   deposit   of   $100.00  will 

i,.     required    ( ten    set   of   plans,  and    will    l»    refunded   upon 

return    ot    plane    In    good    order 

,\    certified    cheel     on   a    Nev    Orleans   bank    for   $2,500,   and 

,i. at    li  ai  i    on,     loon    bef thi    i ning   of   bids,   will 

i iuii  ed   of  each   bidd<  i 

Sure!  companj  bond  for  25<?5  of  gross  amount  of  con- 
1 1 .,,  i     /in    bi     required    ot    successful    bidder, 

[g-ht    Is    res.  i    ed    to    reject    any    or   all    bids 

GEO    a     EARL,  I"    S.   SHIELDS, 

Q(  ,,,  ,..i   Superintendent  Secretarj 


Bids   Wanted   for    Paving 
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Drainage  Pumping  Plant 

MUSCATINE-LOUISA     DRAINAGE    DISTRICT    NO.   13 
MUSCATINE   &    LOUISA    COUNTIES,    IOWA 

Sealed  bids  will  be  received  until  one  o'clock    P.M..  Ji 
22.    1914.    by    the    Supervisors    of    Muscatine    and    Louisa 
ties,  acting  for  and   on   behalf  of  the   Muscatine- Louisa  Dn 
age    District    No.    13.    at    the    office    of    the    County    Audit.. 
Muscatine,   Iowa,   for  a   steam  driven  drainage  pumping  pi 
complete,    containing   three    centrifugal    pumps,    two   of  wlilt 
shall    have    :i    capacity    of   sr>.iii>ii    gallons    per    minute   each,  'd 
the    third    one    33,000    per    minute    against    a    maximum   stjc 
pumping    head    of   lfi    feet. 

For   further    information    address   the    Engineers,    HARl'N' 
ENGINEERING   CO..    Peoria,    Illinois. 


Albany  County  Court   House 

(Change    of    date) 


Sealed  proposals  will  be  received  at  the  office  of  the  Cllk 
of  the  Board  of  Supervisors,  City  Hall,  Albany,  N.  Y„  u! 
12  o'clock  noon,  January  15th,  1914,  for  the  erection  and  c, 
pletion  of  the  general  construction  works  of  a  new  Cq 
House  for  the  County  of  Albany.  N.  Y..  to  be  situated  on 
south  side  of  Columbia  Street  between  Lodge  and  Es 
Streets,   in   the  City   of  Albany,   New   York. 

Plans    and    specifications    may    be    seen    at    the    office   of 
Clerk   of  the  Board   at    the   City   Hall.   Albany,   N.   Y. 
office   of   Hoppin    &    Koen.    Architects.    244    Fifth    Aveni 
York    City. 

Contractors  desirous  of  obtaining  copies  of  the  pla 
specifications  for  the  purpose  of  estimating,  may  do 
applying  either  in  person  or  in  writing,  to  the  above 
tects  who  will  loan  them  copies  of  specifications  an 
them  an  order  on  a  blue  print  firm  to  whom  the 
tracings    will   be   loaned. 

Upon  receipt  of  such  order,  a  set  of  prints  will  be  ill 
ately   forwarded    to    contractor,    who   will   pay    printer  fo 
of  prints.      No    refund    will    be    made   for    return    of   prints. 
Dated.    December    17th.    1913. 

HEZEKIAH   J.    WINNE, 
PETER   FRINKS. 
JOHN    F.    HYATT. 
THOMAS   WAREING,  JF 
CHARLES  B.  PLUMLEY, 
Committee   on   Public  Buildings   of   Alba 
County    Board   of   Supervise 
NOTICE 
The    time    for    receiving     proposals    for    above    contj 
herebj    extended    until    12    o'clock    noon,    January    29. 

Com.n'ttee    on     Public    Huililhi 
Board    of    Supen  180 


Submarine   Pipe-Laying 


SEALED     BIDS    will    be    i ived    by    the    Hoard    of    W 

Supply,     at     ils     offices,     22nd     floor,      \ clpal     Building, 

York,    until     11     A.M.    on    Tuesday,    January    27.    1914,    Eol 

tract    99,    for    the    construction    of    the    Narrows    slpl 

9,800    feet     long.    In    New     York     harbor,    extending      froffl 
streel    and    Shore    Road,    Ray    Ridge,    Brooklyn,    to    lie  J 
of  Arrletta  str.it   and   Stuyvesanl    place,   Tompkinsvllle, 
Island       The    work    consists    principally    of    furnlshl 
n.atoly    3.800    Ions    of    Sll-inch.    flexible-Jointed,    casl    Iron, 
marine   pipes,  dredging   a    trench   across   the    Narrows.   In 

ih.     | u  ill    In     laid,    refilling    over    the    pip.     and    furnll 

and    ii  ilni     approximate^    950    feel    of   3(1  and    18    inch   hub 
spigot   •  asl   hon  pipe  on  the  sh 

At  the  above  place  and  i 
opin.,1  and  nail  Pamphlets 
bidders,  and  contract  drawing! 
a.idies-.   by   depositing    the   sun 

or    Ils    .  qUlVO.ll   ill     foi     en.  h     pan 

see    information    foi    Bidders, 

CHARLES    STRAUSS,     Pr.     Idi  Bl 
I'll  wcl.KS    N     CIIAI  iWICK 
JOHN    !•'    OAL\  IN. 

Commissi f  I  lie    Hoard   of    Wat  el    SUpPl 

JOSEPH    P     Ml  IRRISSKY,    Sei  i.  in  J 


me     II,.       bids      will      I"       publ 
containing      Inform  itloit 

can     be    id.  I.  line.  I    III     th«     ll 
of     t.   I,     dolhl  I  :       i   • 

plilet.      Fur    rurthei    i 
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News.      +   Denotes   contract  awarded.      The   names   of  suc- 


BUrLDIXCi  OPERATIONS  IN   1912-1913 

tatlsties   compiled   by   "Engineering   News"    relative   to   the 

ling  industry  of  the   United   States  for  the  years  1912-1913 

•   a    falling   off   of    sixty    million    dollars    in    111    cities.      In 

cities,    including    New    York,    having-    a    population 

0,     the     cost     of     the    contemplated     building     from 

5  filed  in  1913  was  (338,776,000,  compare. 1    with   (392,774,000 

same    cities    in    1912.      This    represents    a    falling    off    of 

98,000,   or    16.3% .    which    is   somewhat   iess   than    t: 

ig  off  in  the  five  boroughs  of  New  York.      In   the   Borough 

[anhattan,    building    plans    filed    totaled     ?7iun'i'. the 

lest    in    any    year    since    1S99.       Building     operations    per 
a   in    the    district    noted,    according    to    the    census    of    1910 
(31.35. 

ONTEMPLATED  BUILDING  OPERATION'S— EASTERN  CITIES 
EASTERN    STATES 


•■iti.n 

Citv 

Building 

Operation 

Perc  mtage 

I" 

1913 

1912       Cain      Loss 

127 

Altoona,  Penn 

SI. 101,430 

$828,406 

33 

668 

Auburn,  N    5. 

152,810 

301,104 

50 

.545 

Bavcmne.  N.  J 

l.  :;'>:..  5'i. 

1,518,763 

S 

58.5 

♦Boston,  Mass 

21,161,346 

17  121, 

22 

n.54 

Bridgeport,  Conn 

2,9  14, '. 

3,272,902 

8 

s78 

Brockton.  Mass 

1,240,960 

1,438,240 

14 

792 

Brookline,  Mass 

2,745,530 

3,822.540 

26 

715 

Buff:.!...  N.  Y. 

13,109,000 

12,992  000 

1 

839 

Cambridge,    Mass 

6,603,280 

2,961,240 

131 

7.54 

Central  Falls.  R.  I.. 

373,455 

265.770 

41 

Chelsea,  Mass 

34 

537 

Chester,  Penn 

593.200 

533,045 

11 

S23 

Easton,  Penn 

910,000 

825,000 

10 

171 

Ea-t  i  Irange,  N.  J 

1.71  J.'iM 

1.591.470 

7 

52.5 

Erie,  Penn 

2,585,929 

2,345,833 

10 

109 

Elizabeth,  N.  .1 

2,479,665 

1,820,052 

36 

176 

TElmira.  N    Y 

562,000 

115 

Hartford.  Conn 

7,377,350 

.5, 705. 351 

29 

124 

Hoboken,  N.J 

4S5.87S 

371,007 

31 

730 

Hoholce,  Mass 

1.379.882 

2,159,931 

36 

;::< 

Jersey  City,  N.  J 

5.551.245 

5,911.8811 

6 

<92 

Lawrence,  Mass 

869.229 

713,195 

23 

294 

Lowell,  Mass    

926.608 

1.291.649 

28 

1.50 

Medford,  Mass      ... 

1.621.1147 

1.077,000 

50 

Hi6 

fMeriden,  Conn. 

.509.342 

II  ".9 

Newark,  N.  .1 

16.317.973 

11,628,358 

.52 

Now  Bedford.  Ma- 

3,067,700 

2,400,000 

,0.5 

No,,   Haven,  Conn.. 

4.790.151 

4,761,311 

119 

Newport.  R.  L. 
New  York 

1.049,128 

517,865 

102 

,12 

....   70,074,585 

116,325.135 

40 

.Ml 

20.11.57.689 

34,649,400 

43 

Iff] 

klyn 

31,55 

36,472,377 

17 

■11 

17,293,810 

19,642,222 

12 

.69 

Richmond 

2,987,914 

3.153,255 

5 

11.5 

ira  Falls,  N.  Y. . .  . 

1,571,35.5 

1,720,190 

S 

Norwich.  Conn 

671,350 

445,900 

51 

•73 

1,171  ..8.M 

IS 

.22 

Pawtucket,  R.  I 

1,134,550 

1.151.993 

'.    «IS 

Philadelphia,  Penn 

38,763,8.50 

iil5 

Pittsburgh,  Penn 

15.353,818 

1  i.i  17,043 

37 

,.50 

Plainfield,  N.  J 

911.750 

1,345,818 

32 

.71 

SIS. 8.50 

1,571,425 

16 

.     19 

Rocl.c, tor.  N.  Y 

9.1.12.124 

[2,035,466 

23 

.'17 

Salem,  Ma-       

397,032 

906,910 

58 

Syracuse,  N.  Y 

3,6 

I 

Tr.i.ton,  N.  J 

2.068,093 

2,201,026 

6 

Troy,  NY 

2.561,178 

1,425,872 

50 

Utica,  N.tY 

1.151.242 

2,1122,398 

120 

1 1 

1,500,000 

1,945,300 

23 

•    11 

«  .1..,,,,. .ton,  Del 

1,886,7.53 

i   J50.1   13 

\\  .11  .    -Ilarrc.  Penn 

1,922,348 

2,335.217 

18 

.1   <8l, 

I. 81  1 

6,617,120 

26 

1326,  121.:;..  .  >.».,J7I.9|8 

cr. 

Me,   16  3 

SOUTHERN  SI  ITES 


Charlestown,  9   ' 
Charlotte,  N    I 

n  .ga,  Term 

l 
tI.ov.nct.  ,n.    K, 

,l|o.  Kj 


Mb 


.  ia 


Off       Memphis,  Tom, 
•       Men.!, 

No,,    I  III- 

K> 

K\ 
P,  n  aeol  i.  Fin 
Ri.  hi 

Hl4    tVi. 

.,,ii   i 

30.69!  . 


Percentage 

I'll;', 

1912 

Gain     Loss 

391, .923 

127,470 

1 

1.  I7i. ,581 

997.818 

18 

1,038,880 

1,416,555 

1  11.318 

617. 1211 

78 

1,029,800 

5,584,710 

J  7 

I.i  185. 777 

679.177 

o 

7,162,215 

13 

337.1161 

1 

17 

105,306 

26 

195,181 

12 

270,900 

522,620 

18 

3,365,279 

6,255,711 

1,231.961 

1.017,736 

21 

1 

■    il 

15.8J9.322 

13 

$30,975,918     $11,671,730 


In  12  cities  of  the  Southern  States  having  a  population  of 
1,522,820,  the  figures  for  1913  were  530,975.000,  compared  with 
$44,674,000  in  1912,  or  a  falling  off  of  $13,699,000.  or  30.6%. 
Based  on  the  population  of  1910.  the  contempla 
ture  per  capita  was  $20.35.  In  the  .Middle  West  42  cities,  hav- 
ing a  population  og  6.S32.000,  had  plans  filed  calling  for  pro- 
posed building.  It  cost  S271.5SS.000  for  1913,  a  gain  ol 
527.000.    compared    with    the    pri  or    4.31!        The    pet- 

capita  figures  for  this  district  were  (39.75.  The  showing  was 
general,  most  of  the  cities  equaling  the  figures  of  1912.  with 
notable  gains  in  the  automobile  building  center,  Cleveland 
Detroit  and  Grand   Rapids. 

MIDDLE  WEST  STATES 

Percentage 

1913  1912         Gain     Loss 

69,067  Akron,  Ohio  5,243,31.5  4,799  927         9 

46,166  Bav  Citv,  Mich.    .               .    .  402,515  571,020                    29 

20.640      Beaumont.  Tex 303.880  318,800                     4 

50,217      Canton,  Ohio 1,006,025  1,483,918                   32 

2,185,283  Chicago,  111  S9,668,000  88,787.0(10         1 

363,591      Cincinnati,  Ohio 8,540,272  8,967,314                        5 

560,663  Cleveland.  Ohio                           .  23.S41.160  1S,1S0.Y)78       30 

29.07S  Colorado  Springs,  C. I.  409.828  555,704                    26 

181,511  Columbus.  Ohio.  5.508.40S  4,675  303       17 

92,104  Dallas,  Tex  8,480,580  4.969.638       70 

43,028      Davenport.  Iowa              1,429.921  1,031,620       38 

116.577  Davton,  Ohio    ...  4.236,541  5,044,609                    16 

213.381      Denver.  Colo .  2.747.148  5,332,675                   48 

86,368      Des  Moines,  Iowa 2,139,301  1.755.7.59       22 

465,766      Detroit,  Mich 30,199.573  25.5SS.470       18 

5S.474  East  St.  Louis.  Ill  1.021, US  672.569       52 

19.282  Elkhart,  Ind.  296,650  239.4.50       24 

24,978  Evanston,  111..                            .  2.136,491  1,6.56,100       29 

69,647  Evansville.  Ind.  1.864.649  1.531,649       21 

112,571  Grand  Rapid-.  Mi.h  4,169.000  2,4.56.516       7o 

20.925      Hammond.  Ind 1.126.033  866.574       30 

7S.S00  Houston.  Tex      .  4.38.5.602  4,345.255         1 

233.0.50      Indianapolis,  Ind 9,361,973  9.150,107          2 

82,331      Kansas  Citv.  Kan 1,252,859  821 ,150       52 

248,381      Kansas  Citv,  Mo 10,606,467  12,396,338                    14 

19,363      Leavenworth,  Kan 128.295  331,905                    32 

43.973      Lincoln.  Neb 1,678.350  1.182.635       42 

2.5.531      Madison.  Wis 1,500,000  1.405,570         7 

373.857      Milwaukee,  Wis         13.375,657  15,257,162                   12 

301,408       Minneapolis.  Minn 12,857.735  14,229.475                       9 

2.5,278  Muskogee.  Okla  338,571  1,08.-,, 144                     59 

25,580  Ogden,  Utah   .                  ...  800,920  670,819      49 

124,096      Omaha,  Neb 4,110,733  4.546.761                      10 

44,395      Pueblo,  Colo 366,434  1,052,027                    65 

214,744  St.  Paul,  Minn.  9,444,200  8.151,400        16 

50,510      Saginaw,  Mich 524.81.5  451.523        16 

17.822      Sedalia.  Mo 235,43.5  160.972       39 

47.82S  Sioux  Citv.  Io-wa                         .  2.076.O5S  2.335,852                      11 

26,259  South  Omaha.  Neb  470,500  420,000        12 

51,678      SpringBeld,  111 799,514  1.422,227                     43 

10,381  S„,„. ri,.t.  Wis  1,571.857  206.710 

13.684      Topeka.  Kan 928,767  944.199          2 

6.832,889  $271,588,153  $260,061,124 

Increase.   4.3%. 
In  10  cities  of  the  Pacific  Coast,  the  plans  filed  in   1913  called 
for    an    expenditure    of    S94.266.000.    compared    with    (96.973.000 
in  the  previous  year,  a  falling  off  of  (2,707,000,  or  2.8591       The 
population    of    these    ten    cities  d     1,564,000     8,,    the 

proposed  expenditure  per  capita  for  contemplated  buildings 
is  $60.66,  by  far  the  highest  of  any  part  of  the  United  Stat    8 

PACIFIC  COAST  STATES 

Percentage 

Gain       Loss 

10,434      Berkley,  Calif 2.236.700        1.919.000      16 

21.892       Fresno.  Calif 1.770.066  i  ..'7,291  I 

319.198       Los  Angeles.  Calif 30.(i35.921        31.367.295  4 

150,174      Oakland,  Calif 8,248.581         7.912.  ion         I 

10  191      P«    dena,<     lii...  2,787,507        2,166,394      28 

n      Portland,  Ore 12.956.915      14.s19.217  12 

14,696     Sacramento,  Calif :\ 793,511        3,416  16 

H6.912      Sai  Oif.......       21.037.261       23.338,363  10 

237.191       Seattle,   \\-,-h  ■''..''.  1  1  :  8,11;,,  ;.'5         11 

I.  ....  2,474,364         1,875,887       32 

1.551,7  is  $94,260,577    $96,973,493 

1 
The  great.    I  1   expenditure    tor  m  «    buildings  was 

where,  In  spite  0  L, '•- 

000    compared   with   the   previous   year,   the   proposed  expendl- 
...  „    buildings    wai    (101    p   1    p 

IMH  Mill  lli   NOTE 
Russian     liurkois    for    Rallvraj      Supplies     As     a      general 

ik.'l      for      railroad      supplies      In      Russia      is 

1   to  snob  materials  as  are  not   manufactured  In  Russia, 
German)   or  Belgium. 

Tin-  sin  te   owned    ra  II roads   are   co 

Municipal    street    ratl- 
1 11  in.  1    i.ii \    1 1  ..in  al  '    From 

the    central    government,    and    ibis    permission    is    nol 
when  the  like  mat  be  bad   In   Russia, 

The     private     Str.  ons     arc     controlled 

mostly    b)    Gei  Their   purchasing   agents 

preference   to  German  or    Belgian   bouses. 
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H  VII, WAYS 

Maine — It  is  reported  that  a  syndicate  of  New  York  capi- 
talists is  interested  in  a  project  to  construct  a  railroad  from 
Jonesport,  Maine,  north  to  Oaktield,  a  junction  point  on  the 
Bangor  &  Aroostook  Ry..  about  115  miles.  The  legislature  in 
1SU3  granted  a  renewal  of  a  charter  for  the  construction  of 
the  Jonesport  Central  &  Northern  R.R.,  which  will  include  21 
miles  of  the  projected  route  connecting  with  the  Maine  Cen- 
tral at  Columbia  Falls.  The  town  of  Jonesport  has  voted  to 
give  $25,000  toward  the  building  of  the  line.  George  Mans- 
field, Jonesport:  G.  M.  Hanson.  Calais:  C.  F.  Stackpole,  VS.  B. 
Pierce   and   H.   J.    Chapman.    Bangor,    Maine,    are    interested. 

Virginia— Southern  Ry— This  company  will  construct  an 
extension  from  Norton.  Va..  into  the  Elkhorn  and  Boones 
Fork  coal  fields  of  Kentucky.  B.  Herman,  Washington,  D.  <_.. 
is  Ch.  Engr.     M.   W.  and  Struct. 

South  Carolina— Carolina  &  Georgia  Ry.— This  company 
will  construct  a  branch  line  from  Johnston  S.  C.,  to  Green- 
wood, S.  C,  40  miles.  G.  E.  Shand,  Columbia,  S.  C,  is  Lti. 
Engr. 

Charleston  Northern  Ry. — This  company  has  been  granted 
a  charter  for  the  construction  of  its  proposed  railroad  from 
Andrews,  S.  C,  to  Charleston,  S.  C,  a  distance  of  about  57 
miles.  W.  R.  Bonsai.  Hamlet,  N.  C,  is  interested.  Isoted 
Nov.  7. 

Louisiana— W.  P.  Pickering  Lumber  Co. — This  company, 
with  offices  at  Haslam.  Tex.,  is  considering  the  construction 
of  a  40-mile  railroad.  The  contract  will  probably  be  awarded 
soon. 

Tennessee — Nashville,  Chattanooga  &  St.  Louis.  Ry.— This 
company    is    planning    to    construct    a    double-track    railroad 


Ch. 


from  Glenn   Cliff   Station   through    the  southern   portion   pi    th 
county    to     the    Nolensville    Turnpike.       H.     McDonald    is     ' 
Engr.,   Nashville.    Tenn. 

item   under  Virginia. 


Kentucky — Southern  R\ 


has 


+  Kentucky — Oneida  &  Western  R.R. — This  company 
awarded  the  contract  to  A.  M.  COOK.  Oneida,  for  grading, 
bridging  and  track-laying  on  15  miles  of  its  line  from  Oneida 
to  Glasgow,  Ky.      Noted  Oct.   23. 

Ohio — Cleveland  &  Pittsburgh  R.R.  I  Pennsylvania  Lines 
West  of  Pittsburgh)— This  company  plans  to  double-track 
its  line  from  Brilliant,  Ohio,  to  Bellaire,  Ohio.  Estimated  cost, 
$3,000,000. 

Indiana— Indianapolis  &  Frankfurt  R.R. — This  company 
has  been  incorporated  for  the  purpose  of  constructing  a  rail- 
road from  Indianapolis  to  Frankfort,  Ind„  about  55  miles. 
It  is  reported  that  the  company  will  be  a  subsidiary  of  the 
Pennsylvania  Lines  West  of  Pittsburgh.  G.  L.  Peck,  Gen. 
Mgr.     P.  L.  \V.  of  P.  is  one  of  the  directors. 

Indiana — Chicago  &  Wabash  Valley  Ry. — This  company  is 
having  surveys  made  for  the  construction  of  an  extension 
from  McCoysburg.  Ind.,  south  to  Montmorenci,  30  miles,  and 
to  Crown  Point,  six  miles.  The  company  now  operates  a  line 
from  McCoysburg  to  Dinwiddie,  Ind.,  32  miles. 

Illinois — Chicago,  Springfield  &  Cairo  R.R. — This  company 
is  making  financial  arrangements,  it  is  reported,  to  construct 
its  proposed  railroad  from  Chicago,  111.,  south  to  Springfield 
and  Cairo,  111.  The  offices  of  the  company  are  located  at 
Chicago. 

Missouri — Chicago  Great  Western  R.R.— This  company  has 
run, lie, 1  to  the  state  Railroad  Commission  of  Missouri  for  per- 
mission to  issue  (100,000  of  bonds  for  betterments  to  its  line 
in    Missouri, 

-This    company,    with    offices 


construct    a    12-mile    rail- 


\rkansas — Henry    Wrape 
at   St.    Louis,    Mo„    is    planning   to 
road  out  from  Langford,  Ark. 

Texas— Texas,    Kansas    &    Omaha    R.R. — This   company    will 
probablj     begin    work    in    March    on    the    construction    of    its 

posed   line.     The  Secretary  of   the   Amarillo,   Tex.,   Chamber 

of  Commerce  is  interested. 

Oklahoma      V      D     G  b      '     and   others  of  Grove.    Okla,    are 
a   made    for  the  construction  of  a   six-mile  rail- 
Grove  to  Copeland,  okla.     Noted   Dec.   25. 
Washington — Tacoma   Eastern   R  R    (Chicago,   Milwaukee  & 
si     Paul    Ry  I— This  company   Is   planning    to  construct   an  ex- 
,    Morton,    Wash.,   south    through    the    Big    Bottom 

,  Surveys    I  mad.'    f,,i     I  wo    In ■:>  n, -hrs.    one    east 

t0  v.  r  n    thena    south   to  the   Lewis   River,  and  the  other  west, 

,      pa  -in-    on   the   wesl   Bide   of   Mount    st.    Hi  len  i 

River.      W.    B.    Poster,    Seattle,    Wash.,    is    Gen. 

Washington — Oregon- Washington    R.K,   &    Navigation  Co.— 

Oregon     Oregon-Washington    R.R,   &   Navigation   Co.— This 
company    is   making    sui  hi     construction   of   Itspro- 

to    Vinci  ni.   Ore.,   and     Utalla,    \\  ash. 
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Ontario — The  Canadian  government  has  been  petltlfl 
for  incorporation  of  a  railroad  to  be  constructed  from  WR 
ton,  Ont.,  or  from  a  point  in  Keppel  Township,  northto 
through  the  townships  of  Amabel,  Albermarle,  Eastnor,  CH 
say  and  St.  Edmunds.  Ont.,  to  a  point  at  or  near  ToberiW* 
Ont.,  with  branches  from  different  points  on  the  route,™ 
with  power  to  operate  ferries  in  connection  with  the  Iff 
E.  C.  Spereman,  Owen  Sound,  Ont.,  is  solicitor  for  the  a|M 
cants. 

ELECTRIC  RAILWAYS 
Augusta,  Maine — The  State  Railroad  Commission  has  id 
proved  the  petition  of  the  Quebec  Ry.  Co.  for  the  construct 
of  an  electric  railway  from  Washburn  for  a  distance  ofU 
miles  west,  to  form  part  of  a  line  from  St.  John.  Qui  lo 
Quebec.      Noted   Dec.   11. 

Danbury,  Conn. —  (Official) — The  entire  railway  system  ni 
power  plant  of  tin-  Oanbury  ,v  Harlem  Traction  Co.  has  jii 
purchased  by  Henry  A.  Hitner's  Sons  Co.,  Huntingdon  St.tJ 
Aramingo  Ave.,  Philadelphia,  Penn  The  Intentions  of  a 
syndicate  which  started  this  project  was  to  complete  a  trq 
line  from  Danbury,  Conn.,  to  New  York.  The  first  poi! 
under  construction  was  about  16  miles.  Of  this  - 
were  completed  when  litigation  stopped  the  work  and 
not  resumed.  It  is  very  likely  that  the  purchaser 
mantle   the   entire    road. 

Hutt'alo,    X.   Y The    Jamestown    &    Buffalo    St.    Ry.   Co.} 

completed  surveys  and  is  making  preliminary  arrangen 
for  the  construction  of  an  electric  railway  to  connect 
coner,  Lavant,  Poland,  Kennedy,  Ellington.  Clear  Creek,  l'i 
South  Dayton,  Fair  Plain.  Wesley.  Persia,  Gowanda  ,Col 
Lawtons,  North  Collins.  Eden  Center,  Eden  Valley,  \V|| 
Valley,  Hamburg  and  Buffalo.  J.  B.  Anderson,  Ellingtoil 
G.  Crandall,  Kennedy,  F.  E.  Bard  and  Clarence  G.  iif 
Gowanda,   are    interested. 

Rochester,    X.    Y. — The    New    York    State    Rys.    Co.    com 
plates  double-tracking  the   Euclid   Ave.   section   of   its  Dui) 
East    Genesee    line    and    relaying     about    eight    miles    ol 
track.      E.   J.   Cook.   Rochester,   is  Vice-Pres.   and    Gen.   Mg 
linn,  v.i.,1,..     Penn. — The    Wayne    County    Traction    Co.  , 
construct  an  extension  to  its  line  from  Honesdale 
Falls,    about     six     miles.       Harry    H.    Richards,     Hums 
Vice-Pres.   and   Gen.   Mgr. 

Kasley,  S.  C. — The  Northwestern   Electric   Co.   has 
ganized    to    construct    and    operate    an    electric    railway 
Easley,  S.  C,   to  Augusta,   Ga. 

Atlanta,    Ha. — Plans    are    being    considered    by 
Ry.    &   Power   Co.    for  the   construction   of   an    electric 
on    Mill    Road.      G.    W.    Brine,    Atlanta,    is    Vice-Pres. 
Mgr. 

New    Orleans,    La. — The    New    Orleans    i-    Mobil,-    Int 
Ry.    Co.   is   considering   plans   for   the   construction    of 
trie    railway    from    New    Orleans    to    Mobile,    via     I:, 
Christian    and    Gulfport. 

Nashville,  Tenn. — The  Tennessee  &  Kentuckj 
recently  incorporated  to  construct  an  electric  railwaj 
Russellville.  Ky.,  has  decided  to  extend  the  line  and  it 
Franklin.  Ky.,  the  terminus.  Alfred  G.  Merritt,  Jr.  and  'I 
Helmes   are   interested.      Noted   Sept.   4. 

Bethel,    Ohio — The    Interurban    Ry.     &    Terminal    Co.  n 
templates     the     reconstruction     of     its     line     through      Bte 
George   H.    Worthington,    Cincinnati,    is   Pres.   and   Gen.  M 
Alton,  III. — The  Alton,   Granite   &   St.   Louis  Traction  ( 
considering  plans  for  the  construction  of  a  one-mile  extetio 
to  its  line.     A.   J.   Purinton,   East  St.  Louis,  is  Gen.   Stipt. 

East  St.  Louis,  III. — The  City  Council  has  granted  a  l|l 
chise  to  the  East  St.  Louis  Ry.  Co.  to  construct  and  opi.l 
an  electric  street  railway  on  Natalie  Ave.  and  25th  St.  to  J  i 
Park.     T.    \V.  Gregory,   East  St.  Louis,  is  Asst.   Secy. 

Frankfort.  III. — C.  E.  McClintock.  Johnson  City.  111.,  ljl 
terested  in  the  organization  of  a  company  for  the  purpo  i 
constructing  an  electric  railway  from  the  New  Orient  i"> 
near  West   Frankfort   to  Frankfort. 

Hlllshoro.  III. — The  Rochester  &  Hillsboro  R.R 
been  incorporated  to  construct  and  operate  an  electric  I 
way  from  Springfield  to  Hillsboro,  with  a  branch  lin  ' 
Rochester  and  Tavlorville.  Frank  M.  McGowan,  A.  Bat 
Nathaniel  J.  Hamilton,  Jess,-  H.  Thomas  and  M.  D.  Ba  e 
all  of  Springfield,  are  the  incorporators. 

I'ekin,  III. — Walter  F.   Lautz  and  associates  have 
the   holdings  of  the   I'ekin  &  Petersburg  Ry.  Co.  and  will   I 
plete  the   railway   system 

Iowa   City,   Iowa — Plans  are   being  considered    b)    thl 
City    Kli-i-tiic    It  v.   Co.    for   the  construction   of  about    two  i» 
ol    new    track.     J.   O.   Schultze,   Iowa    City,    is    Pres.,   Gen.  '« 
.in d    Pur,   Agl. 

Kansas    clly.    Kan. — The    construction    of    :in    electrl 
-,-.  iv    ii, nn    Kansas   City   to  Topeka,   via    l.nwreiici 
plated   bj    E.  G.   Havens  and  t  i.  C.  Broudt,  Kansas  City. 

Ottawa,    Ivan.-  -The    Union    Traction    Co     has   app 

,     i  -    Council    for  n    franchise   Ii n struct   and   opei 

i, ,,-    railwaj    In    I  ittawa.     ii      \     siggms.   i 

.,  ml    Pur.     N'l. 

T ka,    Kan.— The   Topeka    llv    Co,    lias    be.-n    i 

extend    Its    electric    rallwa\     from     Washburn    Colli     -     to 
i k,      M     I-:.   Chubbuck,    Peoria,    111.,    is  Gen,    Mgr. 

Caiie    (.Irnrilenii.    "».      The  Cape  l  Ii  i  a  nlen  n   .lacll 
I, in   in-    Co.   has  applied   to   the    Public  Service  Commissi" 

permiss to    construe!    and    operate    an    electric    Intern 

i.illw.n     ii '.i|ie    Girardeau     to    Jackson,    about    6l|    « 

\     M.    TliiHley,    i  'ape  Girardeau,    is   Gen     Mgi       ind   1 
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Pryor,    okla — The    Cherokee    Belt    &    Intel-urban    R.R.    Co. 

is    been    organized    for    the    purpose    of    constructing'    an    in- 

rurban     electric    railway     to     connect     Prvor    and     Skiatock. 

lout  43   miles. 
Cloudcroft.    Jf.    M. — Plans    are    being    considered    bv    J.    M. 

>ss,    Cloudcroft,     for    the     construction    of    an    electric     rail- 

ly  to   connect  Cloudcroft   and  Artesia. 
Idaho  Falls,  Iilaho — The   Public  Utilities  Commission,  Boise, 

s   granted    permission    to    the    Idaho    Falls    Electric    Ry.    Co. 

■  I  construct  about  34  miles  of  interurban  railway  out  of  Idaho 

( [lis.      James   L.    Milner,    Idaho   Falls,    is   Pres.      Noted    Dec.   25. 

Seattle,    Wash. — Estimates    have    been    prepared    by    A.    H. 

mock.    City    Engr.,    of   the    cost    of    extending-    various   street- 

r  lines  in  Seattle. 
I    Oswego.  Ore. — The   City  Council   has  granted  a   franchise  to 
tie    Portland,     Eugene    &     Eastern    Ry.    Co.    to    construct    and 

crate  an  electric  railway  in  Oswego.  E.  A.  Hutchinson, 
Lrtland.  is  Pur.  Agt. 

Bnkerstield.  Calif. — According  to  press  reports  the  con- 
traction   of    an    electric    railway    from     San    Luis     Obispo    to 

tkersfield  is  under  consideration.  A.  H.  Itowen,  San  Fran- 
Ueo   and    W.    F.    Early,    Petaluma,    are    interested    in    the    prn- 

■t. 
it  Dixon,  Calif. — The   State   Railroad   Commission   has   granted 

rmission  t  othe  Sacramento  Valley  Electric  Ry.  Co.  to  con- 
duct a   line   from   Dixon,   south   to   connect   with   the   Oakland. 

itioch  &  Eastern  Ry.  Co.,  about  12V>  miles.  C.  J.  Donohue 
1  Pres. 

Lnkenort,    Calif. — The    Clear    Lake    R.R.    Co.    is    planning-    to 

ild  about  23  miles  of  new  track-  M.  S.  Sayre,  Lakeport.  is 
Ice-Pres. 

San   Francisco.   Calif. — See   item    under  Miscellaneous:    Rail- 

ly  Equipment,   San    Francisco,   Calif. 
I  The    San    Francisco    Peninsular    Ry.    Co.    has   been    incorpor- 
led   to    construct    and    operate    an    electric    railway    from    San 

ancisco     to     Monterey,     via     Watsonville.     about     100     miles. 
Karles  L.   Brown,    Kohl   Bldg.,    San    Francisco,    is    interested. 
I  Sydney,  IV.  S. — The   Cape  Breton  Electric  Co..   Ltd..   is  plan- 

ig  the   extension  of  its   line  from   Sydney   to  Xew  Waterford. 

rl   L.   Millikan,  Sydney,  is  Local  Mgr. 

Toronto.  Ont. — The  Forest  Hill  Electric  Ry.  Co.  is  prepar- 
I?  plans  for  the  construction  of  the  first  section  of  its  pro- 
Ised  electric  railway.  This  section  includes  the  line  from 
le  citv  limits  of  Toronto  along  the  Forest  Hill  Road  to 
■linton   Ave. 

L.IGHT,  HEAT  AND  POWER 
+(  hirenioiit,  jV.  H. — The  Claremont  Power  Co.  has  awarded 
le  contract  for  the  erection  of  a  new  power  house  to  the 
SPER  SANGER  CONSTRUCTION  CO..  Holyoke,  Mass.  The 
|  tiding:  will  be  of  brick,  mill  construction. 
Bovlonl.  Muss. —  The  Lawrence  Gas  Co.,  Lawrence.  Mass., 
s  applied  to  the  State  Board  of  Gas  &  Electric  Light  Com- 
ssioners  for  permission  to  furnish  electricity  for  lamps, 
aters   and   motors  in  the   town   of  Boxford. 

Wextliel<l.  Mass. — At  a  special  town  meeting-  held  Jan.  5, 
e  citizens  voted  against  purchasing  electricity  from  out- 
| le  sources,  and  appropriated  $25,000  for  enlarging-  the 
ipal  electric-light  plant.  Thomas  T.  Logie  is  Mgr.  and 
of    the    Westfield    Gas    &    Electlrc    Light    Works.      Noted 
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•  Kings   Park,  N.  Y (Official) — Bids  will   be   received    until 

i.m.,  Jan.  26  by  the  State  Hospital  Commission.  Albany.  X.  Y.. 

extension  to  the  vacuum-heating  system  at  the  Kings 
rk  State  Hospital.  Plans  on  file  at  the  Kings  Park  State 
ispital.  at  the  office  of  the  State  Hospital  Commission,  1 
idison  Ave..  New  York,  N.  Y.,  and  with  the  State  Arch., 
wis  F.  Pilcher,  Capitol.  Albany.  X.  Y.  J.  H.  Hanify  is  Secy, 
the   State    Hospital   Commission. 

Syrneu.se,   X.   Y. — The    Mayor   and    City   Council   have    passed 

onlin.ii providing    for    the   installation    of   37S    additional 

lips  in  the  ornamental-lighting  district,  making  a  total 
l93      imps.      Henry    C.    Allen    is   City    Kngr. 

YVuylaml.  \.  Y. — The  Wayland-Steuben  Power  Co.,  Inc., 
s  been  incorporated  with  $50,000  capital  stock,  and  will 
nip   and    operate    a    power    plant.      V.    M.    and   J.   Kimmel   and 

F.  Kiefer  are  the  incorporators. 

Pittsburgh,     I'ciiu. —  The    Duquesne    Light    Co.    will    erect    a 

■  substation  on  Warrenton  Ave-  near  the  Mount  Wash- 
Bo  tunnel.  The  building  will  be  of  brick  and  concrete, 
e   story.    46x114    ft. 

Boyee,  Va. — The  town  of  Boyce  is  completing  plans  for 
Installation  of  a  municipal  electric-light  plant.  It  is  pro- 
ied  to  build  a  hydro-electric  plant  for  which  surveys  have 
•n  made  by  F  I..  Robeson,  of  'lie  \  ginla  Polytechnic  tn- 
■e,  Blacksburg,  Va.  A  90-kw.  alternator  has  been  pur- 
iseii.  Mini  an  engine  will  lie  bought  to  operate  thi 
ill  He  water  power  is  developed.  Erroneouslj  noted  Dec 
:is   Roj  ce,   \  a 

Hnriiers  |.-crrj,  w.  Va.— The  Harpers  Kerry  Electric  Light 
I'owei-  Co.  considers  Ho-  enlargement  of  its  power  plant  in 
m    to  extend   iis  present   service,     G.   R,   Bready   is  Mm- 

«'iii>(on.     Ha.     It    is    reported    thai    bonds    for    $r.ini"    havi 

■  roted    to   be    use, i    in    Improving    thi     municipal    electrii 
ht  plant.     M.   1).   Morton   is  Supt. 

■mtIIdk    i.n-c-ii,    Ky.-  The    citv    Council    plans    t large 

l  Improve  the  municipal  electric  light  plant  to  provide  act- 
ional current  for  an  ornamental  itreet  lighting  system. 
nes    II     Wllkerson    Is   Supt. 

fe5*°'H Ky,     n    Is    reported    that    the    managers   of   thi 

pel  pal   eieet  lie-iii- hi   company  contemplate  the  purchase  of 

•  ■■■    boiler,  ,-m  alternatlng-currenl    generator  to  repli the 

■"'   direct-current   machine,  a   new    switchboard,  500    10   n 

■  -Hoi   other   l i I,,-   material      R     I.    Bartlett    is  Bupt 

bdlnonvllle.  Ky.  The  Madlsonvllle  .v-  Nortonvllle  Light 
■ve,  A  Traction  Co.,  recent]]  organized  \%  i 1 1  establish  a 
■)  plant  at  Madlsonvllle.  James  Breathitt,  rlopklnsvllle 
.,   Is    Interested. 


(ronton,   Ohio— The   Huntington    Gas    &    Fuel    Co.,    Hunting- 
ton,   W.    Va.,    plans    the    construction    of    a    gas    plant    in    Iron- 

»™SfS?*l  Mich.— The ,.  Kerr  Machinery  Co.  has  had  plans 
prepared  tor  a  new  four-story  power  building.  f,2xl3.x  ft. 
The  estimated  cost  is  $!>5.000.  Albert  Kalin  and  E.  Wilby  58 
Lafayette  Ave..   Detroit,   are  Archs. 

t.  £«*""<£  ,V,D,ds;,  M1Fh — u  'S  reported  that  the  Board  of 
of "b*in  n,i„0,Vk  v  W"  ask  the  Ci,ty-  Cou»ci'  for  an  appropriation 
"f    ' ?"/   0I    fo!    ,th-e    Pui"P°s?    of    improving    and    extending    the 

anntinMgPrl.^f1tnV'1pl-anS,ht    P,ant-       L"ViS    D'    Cutch<?°"    is    Sec^ 

Wa^l-^r^'^^te^flir^J'ntt^s  a^'eStHc^l  « 
inent  necessary  for  the  new  water  system  Bids  will  also  be 
received  for  the  installation  of  the  equipment  and  wirfn-  in- 
side the  pump-house.     P.  J.  Snyder  is  Clk.   of  the  Com 

toonIeTTl,,,,>,Ji,-irThe  CelU'-"1  Illinois  Public  Service  Co..  M-.t- 
l£?hr  «.v»t£™  1'een  granted  a  franchise  to  operate  an  electric- 
light  system  m  Melvin.  The  Village  Council  will  iTrnh  ,  1  lv 
award  the  company  a  contract  for  lighting  the  vUlag^sn-eets 
c,.e=I^an?,OU",•  -.",—The,  lr°nmouth  Public  Service  Co  has  in- 
fmp,ovementsP1  o'  ■£<*  from  *60O.0OO  to  $1  .iiimi.iiihi.  and  plans 
impio\  ements  to  the  plant  to  cost  about  $luti  noo  V  T> 
Stevenson.    Monmouth,    is   Mgr.   and    font.    A  g  t.  '  X. /,,.,,,  „        k 

Serv.ee"co<-,,r, Te'\,  ln— Th,e  Mount  Carmel  Public  Utllitv  & 
and  ,h»  '  w5u'h  ''ecently  purchased  the  light  and  water 
fmnro  e", iV"  an,d  eh-<;tnc  l\Uln<*  at  public  sale,  will  extend  and 
s"cy.0IndtTreis0PertleS'      Phl,"P   Bal'"ha''<l.   Mount   Carmelf"! 

colpS-  f  ¥ka?C?hhi^WT°t" cVrVecelSr-^an^  th*e 
M^   ¥oted  Dec    4.        nChlSe-      S'    B"    Seve™°"    is   Treas.    and 

imnIro,°k„PallSa  IllT~ A,>"ul  lssue  "f  *S<>00  has  been  voted  for 
"TTafvfl^^t'and^cl^Sg?^1   el-tric-ligh^   s>  \^. 

and  will  operate  the  plant  as  part  of  its  system  C  em,  n  r 
Sm^th,  Milwaukee.   Wis.,  is  Pres.   of  the  Wisconsin   vloZ"l\-: 

erxaplrerltnisthyeaT.lSCOnSin  T''aCti0n'  Light'   ^ea"  *^!,^ 

Farnhainyille  lowa—  Li, is  will  be  received  until  Jan  19  bv 
the  Town  Council  for  the  construction  of  an  electric-light 
jnwPHTr?iJgaenrtisnCrtyr8hkmVine'   t0   b"  "'m^>« "v  June^ 

Volga,  Iowa— A  franchise  has  been  granted  to  Oscar  Weis- 
25  years'!  aerate  an  electric-light   plant  in  Volga  for 

DeGrafl,  Minn. — An  election  will  soon  be  held  to  vote  on 
pat  eiict^cVgVt   P?annt.1SSUe  f°r  th6  const— «on  of  a  munici- 

LeRoy,    Kan. — At    a    recent    election,    the    sum    of    $13  in 

light8  pTant.V°ted  f°r  the  co,,sl",ctio"  »f  a  mSnicipafelectric- 

Dell  Rapids.  S.  D._  N.  C.  Draper  has  been  grant,, 1  -, 
[■hint  in  DeVl  Kapidl.and   '^''^   a°   •1««rlclieh"    Indpoter 

Glasgrow,  Mont. — The  City  Council  will  soon  receive  bids 
V,  i  r„„"istalla,""V,fJ;l  '"'""  street-lighting  svst,-,,,  to  ,,- 
elude   tin  lamp  standards.      An  additional   unit  for   the  mi  nic  - 

f  i™,  rv"llrhV'^,"t  wi"  als"  ""  l""-'-hased  the  latter  part 
ot  January.      L.   S.   Severence  is  City   Engr.     Noted   Dec     18 

\ransas   pass.   Tex.— Construction    work   on    the   municipal 

elect ric-light   plant   for   Aransas    Pass    will    prob-il.lv    I  A  , 

7otednf„ret^t-In0nth-      A    ,""u1    iss""    '"'    ** i    was      ,  ', 

No'ted  Dec.  18      lm'J'™""'-      Charles    H.    Gilc    is    City    ,  ,k. 

,.innfni,DiT0'  Tev-7IIt is  ''epprted  that  the  local  electric-light 
lb,  „i  ,  ,een  l0]^  by  S-  °-  Smith  '"  Arthur  Plankcnship 
who  plans  to  make  improvements  in  the  system. 

t-  uV  ,^,,th,;,"'•  Idaho — Tt  is  reported  that  the  Utah  Power  * 
:!<,  '"■  Plans  to  establish  a  power  plant  of  about  760  lip. 
at    St.    Anthony.      D.   G.   Jacklmg,   Salt    Lake   City,    Utah,    is  Gen 

+Tei..,.c.  in,.- Th,  salt  River  Wat,-,-  Users'  V.ssociation 
has  awarded  a  contract  for  the  construction  of  the  concrete 
foundations  for  the,  new  Cross  Cut  power  house.  .,,  be  located 

across    the    salt     River     fro,,,    Ten to    MARTIN    I    Gillls 

rempe,    at    approximately    $84, Seven     sections    of    coif: 

crete  founded  on   rock  will   be   laid,   and   the   water  wheels   and 

teed   pii.es   will   he  imbedded    In   the  i rete.     last  of  bidders 

noted    under    Ph.enix.    Ariz.,    June    19,    1913, 

Lindsay,  Calif.-  it  is  reported  that  the  Tulare  County 
low.,  Co.  will  enlarge  its  plant  at  Visalia,  Calif  and  will 
construct  new  distributing  lines  and  systems  ,,,  i.i,uisa\  Ex- 
eter and  Tulare,     c.  li.  Holley,   Lindsay,  Is  Mgr.  and  Cont.  Agt. 

San  Bernardino,  Calif.  The  Southern  California  Edison 
'  ,"■  PJana  'he  erection  ot   two  power  houses,   estimated   to  cosl 

■'bout    $i.! .nun.    on    i:,-ai-   and   Santa     \n.i    Creeks    In    the   San 

Bernardino    -Mountains. 

San    piego.    Calif      The   General    Electric    Co.    was    lowest 

SndHrS?.%r;m6State,totl"thSSt '' *"■"   "■>»«»»•«*•«- 

Vlaalla,  Calif.     The    Mount    Whitney    Power   A    Electrl, 
plans   the  erection   ot    a    new    transmission   line   from   its   [»       3 

Plant     to    1,111,1      ,.       i-alif         It     u  ill     l„      a     steel     I  , ,  u  er    eonsl,  ,,  ,,, 

present   line   1,,   Lemon   Cove    thence   In   a   fired 
B.  M    Maddox.  Vtsalla,  is  \'i,,    Pres    and  Conl 


following   th 

line  to  Lindsay 

Ag-t. 


Hamilton,  Ont.     The   Dominion    Powet    S    Transmission  C 

ill    erect    a    steam     power    plant     at     an    estimated    cost     ,,1     J- 

'".'Hin     The  bulldln«    u  111  be   1  r0x880  ft    and  SO  ft    high     w 
awkins   is   Secj     and    Mg-t     ol    tl impany       Noted    \.,x 
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Turk  Hill.  Out. — Tin-  Town  Council  has  made  application 
to  the  Hydro-Electric  Commission  for  the  installation  of  a 
complete    new    hydro-electric   plant. 

Davidson,  .task. — At  an  <  lection  held  Dec.  19,  a  by-law  was 
i    authorizing    the    in: -.  .,  .-, ,  i  m    of    an    electric-light    and 
i  plant    to   cost    about    $S500.      A.    J.    Robertson    is    Clk. 

BRIDGES 

Albany,  X.  \.  See  item  under  Miscellaneous  Barge  Canal 
Work.  Albany,  N.   V. 

+Nev»  York,  N.  v. —  (Borough  of  Brooklyn) — The  Brooklyn 
Grade  Crossing  Commission  has  awarded  a  contract  for  the 
elimination  of  the  Eighth  Ave.  grade  crossing  of  the  Long 
Island  R.R.  to  PARSONS  .vi  LANDRY,  30  Church  St..  New 
York,  N.  Y.  A  biidge  will  be  built  over  the  tracks  from 
Cist    to    62d    Sts. 

Hnrrisburg.  IVnu. —  (Official) — We  are  advised  that  the 
Cumberland  Valley  R.R.  Co.  has  not  yet  fixed  the  date  of 
asking  bids  for  the  erection  of  a  new  concrete  I. ridge  over  the 
Susquehanna  River  at  Harrisburg,  replacing  the  present  steel 
structure.  Thomas  B.  Kennedy.  Chambersburg,  Penn.,  is 
Ch.    Engr.      Noted   Jan.    1. 

New  Castle,  iVnn. — It  is  reported  that  the  Commission- 
ers of  Lawrence  County  will  receive  bids  some  time  in  March 
for  the  erection  of  a  bridge  at  Grant  Ave.  New  Castle.  A.  \\  . 
Wright   is  City   Eng 

Philipsburg,  Penn. — it  is  reported  that  the  State  Water 
Supply  Commision  has  granted  permission  to  the  Pennsyl- 
vania R.R.  to  erect  a  bridge  over  Beaver  Run  near  I  hilips- 
burg.     Alex.  C.  Shand,   Philadelphia,  is  Ch.  Engr. 

•H  '...-..  Del. — The  Levy  Court  of  Sussex  County  has 
awarded  the  contract  for  the  erection  of  a  lift  bridge  over  the 
Government  Canal  at  Lewes  to  W.  M.  HOMAN,  Cape  May,  N. 
J.,   at    about   $13,000.      List  of  bidders   noted  Oct.    30. 

Baltimore,  Md. — Bids  will  be  received  until  Jan.  19  by  the 
State  Roads  Commission,  Garrett  Bldg.,  Baltimore,  for  the 
construction  of  a  concrete  bridge  on  the  Belair  Road,  Balti- 
more  County.      O.    E.    Weller   is   Chn.    of    the   Comn. 

+Leivisl>urs,  W.  Va. —  (Official) — The  Board  of  Commis- 
sioners of  Greenbrier  County  has  awarded  the  contract  for 
the  erection' of  a  reinforced-conc  ete  bridge  over  the  Meadow 
River,  about  1%  miles  from  Rainelle,  W  Va..  to  the  LUTEN 
BRIDGE   CO.,    York,   Penn.,   at   $6670.      Noted  Dec.    Vi. 

Tampa,  Fla. — It  is  reported  that  the  Tampa  &  Gulf  Coast 
Rv.  will  soon  build  two  long  bridges  and  seve.-al  small  ones. 
O.  N.  Axtell,  Tampa,   is  Ch.   Engr. 

+Gnlfport,  Miss. — The  Board  of  Supervise  rs  of  Harrison 
Countv  has  awarded  contracts  tor  the  erection  of  two  bridges 
,1  Pass  Christian  to  C.  A.  THOMPSON,  Biloxi,  Miss.,  at  $8970. 
Noted    Dec.    11   and   25. 

+  Knovville,  Tenn. — The  City  Commission  has  awarded  the 
contract  for  the  repair  of  the  Church  St.  Bridge  to  J.  W. 
BYE  at  $3331.  The  Engineer's  estimate  was  between  $4000 
and   $5000.      Noted   Jan.    1. 

Louisa,  Ky. —  It  is  reported  that  the  County  Clerk  of 
Lawrence  County  will  soon  award  contracts  tor  the  con- 
struction   of   several    iron    bridges   in    the    county. 

+  (  i,  In  mini ■..    Ohio — The    Commisioners    of    Franklin     County 

iJed   the   following  contracts  for  the  erection  of  the 

bridge    over    Big     Dai'bv    Creek,     Pleasant     Township;     super- 

i.     to    E.    H.    SCULLY   at    $12,300;   substructure   to   J.   D. 

Gl  l.I.ESPI  E     l..i  i  a.-,   i  ihio,   al    $15,120.      The   contract    for  the  ap- 

■    ,,   awarded   to   the   CAPITAL  CONSTRUCTION  Co.. 

Zanesville,  Ohio,  al   $2816.     Noted   Dec.  11   and   18. 

Clvriii.    Ohio — The    Stat.-     Highway    Department    is    having 

plans   prepared    foi    the    Avery   Bridge,    to   be    located    he 

Id    -.-.  i  nine-ton     Road.      it    will    be    of    reinforci  d    con- 
and    the   estimated   cost    is    $27.0011.      Bids    will    be   asked 
pring         1      1      G   s    Engr.    James    R.    .Marker,    Co- 
lumbus, <  ihio,   is   lliuhvx  aj    '  '."in 

Plana,    Ohio     The     BoaFd      of     Commissi rs      of      Miami 

ha     reti 1    Da  rile!   1 '■    Luten,  G  asult,   Engr.,   [ndiana 

1 .  ,1      to   design  a  ad      upervise    the   const]  ucl  ion    ..1     1  hi 
new  Union  St.  Bridgi    al   Piqua.     Th<    structure  will  be  of  rein- 

eoncreti     and    v.  ill    cost    1 u.1    $125,000.      The   plans   w  ill 

,1  by  Feb.   1.  and  it  is  hoped  to  award  the  contracts 
befon    it.,    in    '     if  April.     Noti  i    ra  n 

+Toledo,  Ohio     'no-   Director  ..1    Public  Service   has  award- 
ed a  i  ......  .    1  he    Miami  and 

.      to    WTNKOOP   &    GORMkLEY, 
.  1      1094.     Noted    Dec.    I  1. 

lnderson.    imi      The    Board  of    Madison 

,,  .  pa  1 .  .1    1...     a    i.  Infoi  ced    concrete 

ted   al    Pendleton,    [nd. 

1   ,...:  ,.i      ...        1  .  .1  in  the  spring.     \\     1  1,   McVaugh  is 
.  urv.     J.    Bern  feld    le    Countj    Audr. 

Mini.  I.-,    imi.     'i  .....  1  1        .  lomml   - 

....    1  i,. 

■1  SI      est! 

ind    Elm    St.    brldgei  .      -   1 

'       S.      II        Weber     is     1 

l-\    M.    Will  i.i  niM    Is    A 

M., line. t  thi    question 

-     al    1  he    moul  h 

■  '  1    1 1   ...  1 

I    • ulai    eh 

.-.  in     i"      taki  a     1.. hal 

\s\    B,    Hoi. 1-  islam '■'-      Noted 

+  \\  i.i.ir 111.      1  ■..    'i  led  I  h 

1  hi       \\  al. ho,,      1;,  ,, 
,,,    tie     M     1      H 



.        .1      1  lie       ;    '    .  1  ,        HI 

■ 

+  Mil...  In...       IVIl 

.... 

W  ..11     R 

oen    Bay,      wis. 


Charles  City.   Iowa — (Official) — Tin    time    for    reci 
for    the    construction    of    bridges    and    culverts    in     the 
has   been   postponed   from   Jan.   7   to   Feb.    10,      Bids   will 
ceived    by   the    Commissioners    of    Floyd    County.      II      I: 
krans  is  County   Audr.      Noted    Dec.    25. 

Minneapolis,    Minn. — Press    reports    state    the    Bridge 
mittee    of   the   City    Council    has   ordered   tentative    plai 
pared    for  a   reinforced    concrete    bridge   to   be   erected 
Ave.    South.      The    bridge    will    be    similar    in    design 
Third    Ave..    South,    upon    which    work    is    about    to    hi     lj 

under    the    supervision    of    the    Concrete-Steel    Eng irinl 

lark    Row    Bldg.,    New    York,    N.    Y.      A    h,.,i    i 

is   available   for   bridge    construction.      F.    YV.    Cappelen   is 

Engr. 

Manhattan,  Kan. —  (Official) — All  bids  for  the  cmstr 
of  the  Ashland  Bridge  approach  over  the  Kau  l:iv 
Ashland  Township  were  rejected  by  the  Board  of  ''... 
ni'iu  is  of  Riley  County,- and  the  work  will  be  readverti 
February.  The  lowest  bid  was  that  of  M.  Green,  Ma 
Kan.,  at  $3725.  Geoige  H.  1 1  ungci  ford  is  County  Clk. 
Dee.    18. 

Richfield,  Kan. —  (Official) — The   Board  of  Commission 

Morton   County   has    rejected    as   excessive   all    bids    ....a 
Jan.    5    for   the    erection   of    two   wooden    pile    bridges    nve 
Cimarron  River.     No  time  has  been  set  for  receiving    1 1 . •  v 
L.   M.    lie    Weese   is  County  Clk.     Noted  Dec.   is. 

Hannibal,     Mo. — Press     reports     state     that     the     Mis__ 
Kansas    &    Texas    Ry.    Co.    plans   the    erection    of   a    in 
ijv.-i    the   Mississippi    River  at   Hannibal.    A.  M.  Acheson,  Dall 
Tex.,  is  Ch.   Engr. 

+Joplin,  Mo. —  (Official) — The  City  Council  has  awarded  tl 
contract    for    the    construction    of    1  he     Broadway    Viaduct 
O'HAGAN  &   LAKE,   Kansas  City,   Mo.,   at   $116,133.      The  viadl 
is   to   be   built  jointly   by   the   city,    the   Joplin    Union    Depot  (j 
and  the  Southwest  Missouri  R.R.  Co.     Noted    Dec.    I   ai 

Springfield,  Mo. — The  County  Court  of  Greene  County  W 
ordered  the  County  Engineer  to  prepare  plans  for  two  bridp 

on    the    Fair    Grove    Road.       Estimated    cost.    $6 1.      Bids  wl 

be   received   within    the    next    month.      J.    R.    McAfee    is    Coin 
Engr.      W.    B.    Cloud    is   Clk. 

+  W'arreiiNburg,  Mo. —  (Official) — The  Board  of  Comissione 
of  Johnson  County  has  awarded  the  contract  for  the  erect] 
of  25  steel  bridges  in  the  countv  to  the  WESTERN  BRIDC 
CO.,   Harrisonville,   Mo.,   at   $13,016.      Noted   Dec.    25. 

Bastrop,   Tex. — The    Smithville    Commissioners'    Precinct  I 
Bastrop    County    will    hold    an    election    on    Feb.    3    to    vote 
the    question    of    issuing    $50,000    in    bonds    to    rebuild    a    brio" 
over   the   Colorado   River,    and   other    bridges    washed    awaj 
recent  floods. 

+  nelton,  Tex. — The  Board  of  Commissioners  of  B- 
Countv  has  awarded  the  contract  for  building  an.l  rejia 
ing  seven  bridges  to  HESS  &  SKINNER.  Dallas.  Tex.  Th, 
were  11  bids  on  this  contract,  of  which  that  of  Hess  i 
Skinner  was  the  lowest.  All  bridges  to  be  replaced  will 
from  eight  to  10  ft.  higher  than  the  ones  wash.-. 1 
the    floods. 

San     Vntonio,   Tex. —  It    is    reported    that    bids    will    be  ask, 
about    Apr.    1    by    the    Commissioners    Court    of    Bexai     CO 
for    the    erection    of    eight    or    10    medium-sized     bridges    ar 
several     smaller    ones.       Tin-    estimated     cost     of    thi 
$2011.11(111.      Terrell   Bartlett.   San    Antonio,    is   Consult.    Engr.     | 

+The   Commissioners   Court   of    Bexar   County    has   awarili 
a    contract     for    the    erection    of    a     concrete    bridge    over    t 
Leon    River    on    the    Palo    Alto    Road    to    JOHN    0.    KEI.I.KY 
$12,748, 

^Oklahoma,    Okla.— The    Board    of   Commissioners   of  Okll 
homa    County    has   awarded    the    contract    for    the    erection 
eight    n  iii forced-concrete  bridges  to  the   ILLINOIS  1 '1  iNCREI 

VI  YCII1NHRY   CO.,  .11    -I  I. A   contract    for  one  steel   hrl.l 

was  awarded   to  the   KANSAS  CITY   BR1  DGE  CO.,  Kansas  Cili 
Mo.      Noted    Nov.    13. 


+  -.-.-HII.-,   Wash. 


I  1, 


The    Board   of    Public    Works   has  uwardJ 

election    of    the     \\  est     Wheeler    SI 

STIil'i'TInN    A.-     ENGINEERING    CO., 

11  le.     al     $172,226.        List     id'     bid. I. 


Portland,  Ore.  The  Interstate  Bridge  Committee  has  « 
l.-ei.-d  Waddell  &  Harrington,  or.-ni  Leslie  Bldg.,  Kans- 
City,  Mo,  lo  prepare  plans  and  supervise  tin-  erection  t'f  t' 
Pacific  HIghwaj  Bridge  ovet  the  Columbia  River  betwi" 
Portland    and    Vancouver,    Wash.      Noted    Ocl     16 

+  I...M      VllKeleH,     Calif.       The      Board     of     Supclvil 

V.ng'i  I,  :.    '  '.unit  \     has    aw  aided    1  he   conl  ra.-i    I',,,-    the    1 

a    bridge   over   the    Castlae    Rivei Sa  ugiis- Ventut  1    R 

In    the   Sob  dad   deli  i.  1    In   the    RUSSELL   Gl!  EKNIO    Fi  lEIJ     ' 

-  I.;    ih  ■■■in  .   in. i        l,o       vi     -i-        .i       -  I6li       N'otcd    I .. 

Pa»lide Calif.-     Bids    will     be     received    until    2    p.nl 

111      l,       ih,      Board    of    Supervisors    of    I  ,,,s    Angeles    C. 
II      l.  -inl'oi  ceil     rete     hi  idl    c      lo     I -.1     ovel      tl 

See,,         RIVCI  |||  I   lie        OXll     IISlllll        llf         |lllg   lllll        Tell   IICC        III        I' 

.-in  In   I  ii     section     of     Pasadena.        II      will     be     a        p  i  ml  rfll 

hunt     :. iHig,    vv  Ml,    Iwu   .r.-n     ■-  Id,  wall 

'"     I -    i  -      paved     with     asphn  II  V.M      McPhi 

i  -    i-  "       C '  ■-     'ii-        Not  ed    Nov,    27. 

\  Iclorln,    II.    <-.      Pr.-ss    i  epnrl  -    stale    l  hal     plan 
•         l-     .  ■     ,  .     inld.      en      Eni-.i      I  ',  id      nl     If! 

I I,    i  i  a.  i  .... In ii.  .i     lln 

pro.  Id lo    II w     i    ad    l ilials       The    i 

I..       .-I el      II        lolll    ,      an. I        IV   I- .Ill  II 

I.  ii  .  nl.     iv  p.     vv  IMi in-    ..I  : I        Tin     I 

will   pin       I i     I  in    Cumuli 

In      Brill    h    ■  '.■ ..a     Elcotrl,      Ii 

the   ,  liv    ol    Vlctoi  i.i    ih.     balance      I'll  Rust    I     ''n       I 
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WATER   SUPPLY—  IHItli. ATIOX 
Pittsfleld,     Mass. — The    contract     for    furnishing    the    city 
vi      c.-i.     water     pipe     for    the     year     has     been     a%varded     to 
•1   1:1. KH    MILLAR    &    SON,    Utica,    X.    Y..   at    24-in„   $22.70   per 
Oi  6-in..   $24.10   per  ton:   4-in..   $26.10   per  ton. 

tin  tl  -.  I ...  N.  v. — The   lowest  bid  received  by   the  State  Hos- 
ii:     Commission."    Albany,    Dec.    29.    for    installing    a    water- 

■  ning    plant    in    the   Buffalo   State    Hospital   was   from   L.    M. 

■  h   &    Co.,    Hudson   and    Morris   Sts..    Jersey    City,    N.    J.,   at 
III.     Noted  Dec.  11. 

Ldlcott.    X.   Y. — The    Endicott    Water    Works  Co.    has   com- 

>lt  d   surveys   and    plans    for   the   construction    of   a    2.1 ,000- 

oir.  and  laying  one  mile  of  12-in.  water  pipe.  Fay 
Hsrman   is   Supt. 

Mount    Morris.   >.  Y. — The   Board  of  Village  Trustees  has 

contract    for    the    construction    of   a    supply    main 

oil    for  the  water  system  to  GEORGE   B.  RICHARD- 

■  Ridgewood.  N.  J.,  at  $3S,000.      Bids  were  received  Dec.  29. 

■  l   Dec.    11 

issin:.    X.    Y. — Plans    are    being    prepared    by    Vrooman    & 

■  -,    Engrs.,    Amsterdam,    N.    T.,    for    the    construction    of    a 

■  r  system   at  Nassau,   to   cost   $17,000. 

Qgdenxhi'rs.   X.   Y.— I  .    M.    Booth    X-    Co..    Hudson    &    Morris 

City.   N.   J.,   submitted   the   lowest   bid   to   the   State 

I    Commission,   Albany.    Dec.    29,    for    the    installation   of 

■  ter-softening    plant    in    the    St.    Lawrence    State    Hospital 

■  fdensburg,   at   $S520.      Noted   Dec.   11. 

eco,  X.  Y. — Vrooman   &   Perry,    Engrs.,   Amsterdam.  X.   Y., 
Preparing  plans  for  the  construction  of  a  water  system  at 

■  >.     Estimated   cost,    $10,000. 

iekenectady,  X.  Y. —  (Official) — The  Board  of  Contract  and 

■  ly  has  awarded  rontracts  as  follows:  R.  D.  WOOD  &  CO.. 

■  delphia.    P.  nn..    for    7400    lin.ft.    of   36-in.    c.-i.    pipe:    EAST 

■  ;EY"    PIPE    CO..    for    10.500    ft.    lock    bar    steel    pipe:    H.    K. 

0  UN,    170    Broadway.    New    York,    X'.    \"..    for    laying    17,900 

1  S6-in.   c.-i.   and   steel    pipe. 

Iney.  X.  Y — The  Village  Council  is  considering  plans  for 

■  onstruetion    of    a    nine-mile    wood-stave     pipe    line    from 

k,  to  Sidney,  to  carry  water  to  increase  the  water 
III  v.  Estimated  cost,  $125,000.  William  Thorpe  is  Village 
ll-ind    Henry    W.   Taylor,    100    State   St..    Albany,    is    Engr. 

<JProy,  X.  Y. —  (Official) — Bids  were   received   Jan.   2,   by  the 
Ir  Department  for  pipe  as  follows:    (a)   C.-i.   Class   A    pipe; 

■  .-1.    Class   B   pipe:    (c)    specials:    (d)    lead    wool:    (e)    pig 
•  pipe;    (II    lead   pipe:   U.   S.    CAST    IRON   &    FOUNDRY    CO.. 

New  York,  la)  $21.60;  ib)  $21.60;  (c)  $55  (award- 
Bracts  on  (a),  (b)  and  (c):  Standard  Pipe  &  Foundry 
Ijjstol,  R.  I.,  (a)  $22.65;  (b)  $22.35:  cc)  $55:  H.  D.  Wood 
Philadelphia,  Penn.,  (a)  $22.30;  <b)  $22.30;  (c)  $55; 
tLES  MILLAR  &  SOX  CO..  Utica,  N.  Y..  (a)  $22. SO;  (b) 
';  (c)  $55;  (d)  $8.50;  (e)  $4.25  (awarded  contracts  on 
nd  (e):  if)  $4.70;  Warren  Foundry  &  Machine  Co..  Ill 
i'.Mi.,  New  York;  (a)  $22.65;  (b)  $22.40;  (c)  $55;  John 
&  Co..  253  Broadway,  New  York,  (a)  $22.20;  (b)  $22.20; 
VITED  LEAD  CO..  Ill  Broadway.  Xew  York,  (d) 
(awarded  contract):  (e)  $4.40;  (f)  $4.77:  Water  Works 
iment  Co.,  (d)  $9.50:  J.  M.  Warren  &  Co.,  Trov.  (d)  $S.25; 
4.30;    (f)    $4.75. 


•nark,  X.  .1. — The  Common  Council  recently  voted  to  issue 

I    for     $3110.11110     tO     extend     tile     Water     S  .\  S  t  e  111     and     tile      lli^ll- 

Ure    water    mains. 

Otewood,    X.   .1. — The    construction    of   a    water    system,    to 
is   under   consideration.      A.    B.   Appleby    is   Mayor. 

Irnit k,      Md. — The      Commissioners      of      Hancock      have 

led  i'niti  i.t  for  the  construction  of  a  reservoir  and 
In. use  .md  laying  a  pipe  line  t,,  .1.  G  RORINSON,  Ilan- 
liids  w.re   received   Dec.   29.      Noted  Dec.  25. 

•  inn    Rainier,    >l .1       Plans    are    being  prepared    by    Harry 

ns.   Union    Trust    Bldg\,    Washington.  D.    C,    for    the    con- 

i     water    and    sewer    system  for    Mount     Rainier. 
OSt,   $125,000. 

■taenia.    Fin.      Th.       Board      of     Commissioners      received 

for  the  installation  of  n    high-duty  air  compressor 

le  wal.r  syst.ni.  as   follows:  Chicago   Pneumatic  Tool   Co., 

Viol.    X     -i   ,    ■-,;,,;;;      i.ai.iiaw-Hunn-Gordon    Co.,     Vtlanta, 

S100;    N le  .  e    Mfu     ''i.  ,    MllwauUe.      w  i  :;  n'.;   Sulli- 

111..    $7311:     Allis-Chalmers    Co., 

I  1.200;    /,,    A.    Yates    Co      I'.ii  mingham,    Ala., 

I'l.iii    Iron    Works.    Dayton,   Ohio,    $7000.      Noted    Dec.    18. 

.«•«%   Orleinm,   |,n.      (O(llclnl)-    The  contract    for   the   Instnl- 
pumps    i  .a     t  he    «  a  tcr    s>  st.  m    has    been       v.   irded 

•■   Wal.-r   and    Sewerag.     I: I    to    the    NORDBERG 

Wwaul  ec,  Wi        ii      Hie  Noted   Nov.   13. 

sh\  III.-.    I .....       The    City    Co  its    are    considi 

ill        I". fin     Ih.     construction    of 

O'll I.    Ohio       H  Uliei  ,1  i        Bid i     ,  ,1     I  i,  ,       2fi    b>     V     T 

ll I  he      I'll  11SI  111.    I  I ,i       W      ltd        ill    I  I  li      ill 

i i        ed    mil    of    a    contemplii  i  ed 

••  In   the    Sp.  el  tl.  ntlona.      X«.t.  .1    I  iec     I  8 

I.  Inn., ml.     Inch      Th.      Rich I     Wat.  i      Works     Co.     has 

" t     I"     1'  'UN     F      MII'SK  INI),     lilchn .1.    ai 

m  ni   ol    1 1 impl  ii"     i. it  Ion, 


<•.  Hlch.     Si  ■    Item   u n    Light,   Heal    and    Power, 

'«u".   III.     ..Min  i  iii     Tii.     i i   ..i    Public   Works  has 

tcl    ii.   i  he   r    s    i-  vst   I  i;i  IN    PIPE  ,v    F(  itTN- 
.   71    Brondvt ... .    New     v..i  i      \     |  p..,.   ton 

1. 001  t 

Pub  i    ■  Noti  .1 


+YA  inchester.     111.— (Official)— The     contract     for     the     con- 
struction   of    a    municipal    water    system,    according    to 
prepared    by    the    Fuller-Cult    Co..    St.    Louis.    Mo.,    has    been 
2w;a-'-dced  £l    the    city    to    c-    M-    HANES,    Jerseyville,    111.,    at 
$23,0i5.     Bids  were   received  Jan.   6.     Noted  Dec.   is. 

Arkansas  City,  Kan. — (Official) — Plans  are  being  prepared 
by  Burns  &  McDonnell,  Engrs.,  Scarritt  Bldg.,  Kansas  Citv, 
r'.'s't     *'",  ili'Vi'    lmProvement    of    the    water    system.      Estimated 

no-P","?;'la%,Kn,,-T^(^fflciaI)— Bids  win  be  received  by  C.  A. 
<Jgo,  city  Clk..  until  Jan.  26.  for  the  construction  of  a  water 
i.',,Vi' ..'l1-'/,'  '',tn,-llsiu  Plant  at  Douglass.  Albert  C.  Moore, 
Bartlett   Bldg.,  .loplin.   Mo.,   is  Consult.   Engr.      Xoted  Jan.    1. 

Leon,  Kan — (Official)— rians  are  being  prepared  by  Albert 
™„V,  /■  Confult-  Engr.,  Bartlett  Bldg.,  Joplin.  Mo.,  for  the 
Leon"1  a  Water  system  and  an   electric-light   plant   at 

+  Stroua-  Citv.  Kan. — The  city  has  awarded  a  contract  for 
tne  construction  of  a  reservoir  in  connection  with  the  im- 
pro\ement  of  the  water  system  to  QUINN  &  ZIMMERMAN. 
Strong  City,  at  about   $20,000.     Noted  Dec.    I 

■n;C^!f,iler'  Mo.— The  construction  of  a  water  system,  to  cost 
$65,000,   is   being  considered.     J.   E.   Smith   is  City  Oik. 

,  tMUr,e^a  .1•^'-,^inrs•  A'*-— Bids  will  be  received  by  the  city 
until  Feb.  2  for  the  construction  of  a  dam  44  ft.  high  and  250 
It  lung,  for  increasing  the  city  water  simply.  Albert  C. 
Moore,  Joplin,  Mo.,  is  Consult.  Engr.  Xoted  Jan."  S. 
i  .Harrison,  Ark. —  (Official) — Bids  will  be  received  about  Mar. 
1  tor  the  construction  of  water  and  sewer  systems  at  Har- 
rison Albert  C.  Moore.  Joplin.  Mo.,  is  Consult.  Engr.  Esti- 
mated  cost,    $90,000. 

Hallinger.  Tex. — Plans  are  being  considered  by  C.  S.  Miller 
tor    the    construction    of   an    irrigation    system    near    Ballinger. 

Culdesac.  Idaho — The  Town  Council  contemplates  the  pur- 
chase and  improvement  of  the  water  plant  and  system  of  the 
Culdesac  Y\  ater  Co.     A  bond  issue  of  $7500  will  be  required. 

Seipi.i,  Utan--PIans  are  being  considered  by  the  Town 
Council  for  the  construction   of  a   new  water  system. 

Congress,  Ariz. — W.  T.  Sawyer  is  interested  in  the  organ- 
ization of  a  company  for  the  purpose  of  supplying  water  to 
about  20.000  acres  of  land  west  of  Congress.  A  dam  160  ft. 
high,  24  ft.  wide  will  be  constructed.      Estimated  cost,  $250,000. 

TVmpe,  Art*. — See  item   under  Light.   Heat  and  Power. 

— The   Coos    Bay    Water  Co.    will   construct 
.    reservoir    in    connection    with    its    water 


North    Bend.   O 

a    new    1,000, 000-g 

system. 

-{-Portland.  Ore. —  Bids  for  furnishing  200  tons  of  6-in.,  200 
tons  of  N-in.  and  200  tons  of  12-in.  c.-i.  water  pipe  have  be  n 
received  by  the  City  Commission  as  follows:  AMERICAN  CAST 
IRON  CO..  Bellingham  (awarded  contract).  $36,276;  I'  s  i'isi 
iV.?",^1"?  &  Fo>jndry  Co..  $38,360;  Oregon  Iron  &  Steel  Co., 
f??'??2:  0l"egon  Iron  &  Steel  Co.,  $38,360:  R.  D.  Wood  &  Co., 
$39,510. 

Escondldo,  Calif — Plans  are  being  prepared  for  the  .on- 
struetion of  a  pumping  plant  at  the  reservoir  in  Park  Hill. 
Bonds  for  $100,000   have  been  voted  for  the  purpose. 

Standish,  Calif.— The  Las.  n  Irrigation  Co.  will  contruct 
two  reservoirs  in  connection  with  its  system  of  canals  W 
F.    Williamson    is  Pres. 

+Tnrli.ek.  Calif.— ( Official)— Contracts  for  the  extension 
of  the  Ceres  main  have  been  awarded  Lv  the  Turlock  Irriga- 
tion District  as  follows:  Section  t.  to  H.iSKIXS  BROS  Tur- 
lock,  at   $9596;  Section  2.   to  J.  D.  NEMAN  &  j.   H.   ALWARD    at 

$644  4.       Bids    Were    received    Dee.    29.       Note, I    Dec      IS 

Yorba  i  Anaheim  post  office).  Calif.— The  Yorba  Irrigation 
Co.  has  been  incorporated  to  construct  in  irrigation  system 
at  the  mouth  of  the  Santa  Ana  Cafion.  The  incorporators  are 
\l  Boisserance.  Jr..  E.  Bayha.  W  II  1>.  Berry,  Vugusl  Bieger, 
V.  G.   Yorba  and  J.   A.    I'm,  .1.  all  of  Yorba. 

,,    ',»,';.  ■'"*•  N.  W.  T.-    (Canada)      Bias   will   be   received  by  H. 

II.     Elliott,    Secy-Treas.,     until     Feb     :;.    for    th instruction 

ol   water  mains.     Murphy  &   Underwood,  Saskatoon    sask     are 
Engrs. 

+ 1  ..unit...   Ont. — The    Board    of   Control    has   awarded    con- 
tracts   for    water   pipe    to    the    CANADIAN    ALLIS-CHALMERS 
pipe,    and    to    the    NATIONAL   TUBE   CO,      Pitta- 

'i    mi      pipe.       The    total    amount    of    both    rim- 


CO.,   tor   12-ii 

tracts   is   about    $90.11110. 


SEW  ERS 


+  II11II11I...    X.    ■»  .      The    Board    of    Public    Works    has  awarded 
the  eontracl    for  the  construction  of  a  sewer  in   Lane    V.ve    to 

<■■  iNTIER   C(  iNTR  VOTING   CO.,    Eli n    Square?  Buffalo 

at    $12,890. 

New    >«.rk.   \.   \.      (Bi  ftlcial) —  Bids 

were   tred   on  a   pi  >•  entage   bat  Is  Jan     -    bj    the    President 

"'    the   B ugh   of   Brooklyn,   for  constructing    sewers   1 

si  .    from     Fourth     've  th     We     to 

se\  em  Ii    \\  e  .  .mil    1 1  ,,,,1    poi  1    Ham  it  on     lv.  Thn 

Koch  "lie 
■  udlno,    Inc.,   88  »    » 

B     son  &    la.." 

il'''   Construi  tion   Co     I ,ra   estimate! 

Bid  ed  al   the  sat  .  .      9  ,i,,-  above 

[or  constructi  md  n  ,  r8   1,, 

.  Borough  of  the  Broi  Official  1  n»i 

he    i:r..n\    for    the 
ewer    in    n    poi  tlon  1  ■      , 

os     submitted     (ho 
19      This  bid   ..        Informal.  ,"l,u'1    the 
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(Borough  of  the  Bronx) — Bids  were  received  by  the  Presi- 
,1. ni    of    the    Borough   of   the    Bronx,   Dec.    30    for   the   eonstruc- 

ti i    sewers    in    Lafayette    Ave.,    from    the    Bronx    River    to 

Lannis  Ave.,  as  follows:  S.  M.  DiPasquale,  $137,285;  Thomas 
Crimmins  Contracting  Co..  $117, 4S5;  Rodgers  &  Hagerty, 
$121,581;  A.  L.  Guidone  Co.,  $102,536;  Ward  &  Tully,  $166,763; 
Melrose   Construction   Co..    $129,911. 

New  'ork,  N.  Y (Borough  of  Brooklyn) — Bids  will  be  re- 
ceived by  Lewis  H.  Pounds.  Pres.  Borough  of  Brooklyn,  un- 
til  11   a.m.,   Jan.   21,    for  sewer   construction   in   various   streets. 

Vxhury.    N.   J The    City   Council   received    bids   Dec.    23    for 

the  construction  of  a  new  ocean  outlet  sewer  as  follows: 
W  K.  Fann  Engineering  &  Contracting  Co..  Asbury  Park, 
$<>S'i4'  Matthews  Bros..  Red  Bank.  $10,490;  Monmouth  Con- 
struction Co..  Red  Bank.  $11,927;  J.  &  J.  Newman,  Spring 
Lake.   $12,960;   P.  J.  Monahan,    Perth    Amboy,   $17,495. 

+  \ewnrk.  N.  J. — The  Passaic  Valley  Sewerage  Commis- 
sioners have  awarded  the  contract  for  the  construction  of 
Section  3  of  the  outfall  pressure  tunnel  underneath  a  por- 
tion of  Jersey  City,  Bayonne  and  Newark  Bay.  to  JOHN  F. 
SHANLEY,  JR.,  INC.,  Newark,  at  $1,417,300.  Bids  were  re- 
ceived Dec.    16.     Noted  Dec.  25.  . 

(Official) — Bids  were  received  Jan.  6  by  the  Passaic  \  alley 
Sewerage  Commissioners  for  the  construction  of  Section  12 
of  the  Main  Intercepting  Sewer  in  the  Towns  of  Passaic  and 
Acquackanock  as  follows:  William  J.  McCloud  &  Co..  Eliza - 
I, -tli  $542,400:  Culp  Co..  Inc.,  Brooklyn,  N.  Y..  $504,700;  Kings- 
bridge  Contracting  Co..  New  York.  N.  Y..  $441,900;  Keystone 
State  Construction  Co.,  Philadelphia.  Penn..  $390,900;  Bruno  & 
Petitti,  Belleville,  N.  J.,  $356,500;  Patrick  McMeel.  Brooklyn, 
N  Y  ,.  $319.9110;  Fusco  Construction  Co.,  Newark,  $31S,500; 
Whiting-Turner  Construction  Co.,  Baltimore.  Md.,  $3111,790; 
Oscar  Daniels  Co..  Woolworth  Bldg.,  New  York,  N.  Y„  $277,- 
550.      Noted   Dec.    11. 

Trenton.  X.  J. — Plans  are  being  prepared  by  the  city  engi- 
neering department  for  the  installation  of  a  sewer  system  in 
the  Wilbur  and  Villa  Park  sections. 

+  Fern\vrno<l.  Penn. —  (Official) — Bids  were  received  Jan.  6, 
for  the  construction  cf  sanitary  sewers  in  Fernwood  as  fol- 
lows CANTP.ELL  ("(INSTRUCTION  CO..  Philadelphia,  $12,- 
600,  (awarded  contract);  Fred  Buckius.  $12,750;  Suburban 
Contracting  Co.,  $13.S00:  James  Kelly,  $14,000;  Patrick  Ma- 
honey,    $14,300;    Sun    Dredging   Co.,    $18,207. 

Reading,  Penn. —  Bids  will  be  received  by  D.  K.  Hoch, 
Countv  Controller,  until  10  a.m..  Jan.  20.  for  the  installation 
of  a  sewer  system  in  the  county  Jail.  Estimated  cost,  $30,- 
Noted  Dee.   4. 

Baltimore.  Md — (Official) — Bids  were  received  Dec.  2S,  by 
the  Board  of  Awards  for  sewer  construction  as  follows:  (a) 
Sanitary  Contract  No.  12S,  sewers  in  District  No.  6  and  (b) 
Storm  Water  Contract  No.  34.  McCarthy  &  Herron.  (a)  $138,- 
638;  ib)  $10,650;  James  Ferry  &  Sons,  (a)  $170,667;  (b)  $7242; 
Wniting-Turner  Construction  Co..  (a)  $146,679;  Gallagher, 
Boyle   &    Bryan,    (a)    $153,961.      Noted   Dec.   IS. 

Mount  Rainier,  Mil. — s,-e  item  under  Water  Supply-Irri- 
gation. 

Charlottesville,  Vn. — The  Trustees  of  the  University  of 
Virginia  are  considering  plans  for  the  installation  of  a  sew- 
age disposal  plant  at  the  institution  to  cost,  $17,500.  E.  A. 
Alderman    is    Pies. 

+  \nv  Mliiiny.  Mi.«>. —  (Official) — The  contract  for  the  con- 
struction  ol  a  sewei  system  at  New  Albany,  has  been  awarded 
to  W.  J.  FIELDER,  N.w  Albany,  at  $17,000.  Bids  were  re- 
Ian.  6  bv  the  Mayor  ■  nd  the  Board  of  Aldermen.     Noted 

Cincinnati,  Ohio-  Bids  will  be  received  by  Philip  Fosdick. 
Dil  Pub  Ser.  until  noon  Jan.  23  for  the  construction  of 
sewers   in   Klotter  Ave.     Noted   Jan.   8. 

Baal    I.Imti I,   Ohio — Bids    will    be    received   by   J     S     Wil- 

'ii      Pub.    Ser.,    until    noon.   Jan.    17    for   sewer   construc- 

■ 

^Chicago   Height*,  III.-   Bids    were   received    Dec.   26   for  the 

ruction    "i    a     storm-water    sewer    system    Cor    the    east 

m>   NK'K   MANCINI,   700  Taylor  St.,   Chicago, 

tract)     Fob  j   Construction  Co.,  $174,- 

SuUivnn,   111.        11ns    to  press  reports,   the  construction 

ewer  system   In  Sullivan   is  undei    consideration. 
Clinton,    i".ui      Bid       -'ill     bi      received    bj     the    Cit\     clerk 

until     Pi  b      10     I oi     the     tructlon    of    sewers     In     D 

No.   3. 

i.rii II.    Iowa      Bldi     will    i b       thi     clt;     until 

i  i  of  a      i  •■■  i  i    i  |  stem.      Kst  1- 

T.    I.     Blanl      Grlnnell    Is   Ss  nltarj     El     - 


Note 


De 


Montlcello,  Iowa  ind    Roads. 

+  <  oi mil,.   Km,.     ■ '  iffli  i     i  Ived  b:     I.    W, 

II nstructlon    ol    se wei       In 

i  IcGUIRE    &    STANTON,    Li 

■ 
\V.   P.  i;  McCoy  &  1  i  >;   .■■  ■     K.   M. 

Butte,    Mont.      Bids   will    be   received   bj    W,    A,    Willis,   City 
Clk„     uniii 

,  nd  Dla  mond  81  a      Noted  Nov.  27. 
ii'«  thei  nie,    \ru.     Bid      -•  111  1 t  Mar.   1    for 

I 

Engi 
Hanxannla    <  o'o,     Thi  for  I  he 

H  ••-'•  of    Public    Win  Us    h 

I 
h,    (b)    lii    I  iinio-l, 

.  I 
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San  Francisco,  Calif. — The  installation  of  sanitary  se  r 
in  the  Butchertown  district  has  been  recommended  bv.£ 
Board   of  Health. 

Slmcoe,  Ont. — Bids  will  be  received  by  \V.  C.  McCall  I 
Clk.,  about  Feb.  1  for  sewer  construction.  Estimated' « 
$40. 

Whitby,    Ont — Plans    are    being    prepared    by   T.    Aird     - 
ray,   Engr.,  Lumsden   Bldg.,   Toronto,   for  the  construction 
sewer  system   for   Whitby. 

GARBAGE 

Manchester,  X.  H. — The  Board  of  Public  Works  is  tons  r 
ing  the  construction  of  a  garbage  incinerator. 

Boston,  Mass. — Bids  will   be  received  by   the  Depai 
Public    Works    until   Jan   21,    for    removing    offal    in    East  I 
ton,  Brighton,  West  Roxbury,  Dorchester  and  Hyde  Park.. 
tricts    for    a    period    of    one    year;    and    until    Jan.    22,    foil*. 
moving  ashes,   the  same   districts. 

Key  AVest,  Fla. — Bids  will  be  received  until  Feb.  3  by  ig 
Cold.    City    Clk.,    for    installing    a    30-ton    incinerating  plai,, 
two    15-ton    units.       The    city    will    furnish    all    the    ncc:: 
brick,  gravel  and  sand  for  the  purpose. 

Detroit.  Mich — The  Council  Committee  on  Health  and  • 
Hospitals  has  reported  in  favor  of  the  purchase  of  a  1"  t> 
site  bounded  by  Butler  Road,  Conners  Road,  and  the  outer! 
line  as  a  site  for  a  garbage  disposal  plant. 

STREETS  A1>'D  ROADS 

Boston,    Mass. — The    date    for    receiving    bids    for    repa  ■ 
asphalt   or   bitulithic    pavements  and   artificial    stone   sid-v 
from    Feb.    1.    put.    to    Feb.    1,    1915.    has    been    extended  bvh 
Public    Works    Department    from    Jan.    13    to    Jan.    20.     Mi 
Jan.  8. 

+  Southl>ridge.    Mass. — The    contract    for    paving    a    poo: 
of  Main  St.   "with  wood   block    pavement,    has   been  award' t 
the    ADAMS    &    RUXTON     CONSTRUCTION     CO.,    Sprint 
Mass.  at  $23,000. 

+  Bulfalo.    X.    Y. — The    Board    of    Park    Commissioners 
voted    in    favor    of    changing    the    name    of     the     Kenilvv  t! 
Boulevard    to    the    Niagara    Falls    Boulevard    and    has   at 
a    contract    to    the    CONSTANTINE     CONSTRUCT!!  i.\"    C( 
$10,000,  for  paving  the  same  from  Main  St.  with  brick.       I 

New  York  >'.  Y. —  (Borough  of  Brooklyn)  —  (Official)— U 
were  received,  Jan.  8,  by  the  President  of  the  Boroug  o: 
P. ....kiwi,  for  street  wmk;  Paving  with  preliminary* 
phalt  pavement  on  a  5-in.  concrete  foundation  the  i|d- 
way  of  Crown  St.,  from  Franklin  Ave.  to  Bedford  Ave*- 
qulring  2910  sq.yd.  of  asphalt  pavement,  five  years'  main,- 
ance;  405  cu.yd.  of  concrete;  and  645  cu.yd.  of  excavatldtt 
subgrade.  The  lowest  bidder  was  the  Borough  Asphalt 
ing  Co.,  at  $5610.  Other  bidders  were:  Cranford  Co.,  J  ,0 
Uvalde  Contracting  Co.,  $6075;  Barber  Asphalt  Paving  a. 
$606S. 

New  York,  N.  Y. —  Borough  of  Bronx) — The  following 
were  received  Dec.  3»  by  the  President  of  the  Borough  or 
regulating,  grading,  curb  setting,  flagging  sidewalks,  \am 
crosswalks,  etc.,  in  White  Plains  Ave.,  from  Walker  Av  to 
Westchester  Ave.:  The  Burnside  Contracting  Co.,  $25,05:  P. 
J.  Duffy,  $2S,239;  W.  H.  Callahan  Contracting  Co.,  $251; 
Amanna  &  Lyons,  $27,772;  J.  Di  Menna.  $!Mi,iifi3;  tor  reg  t- 
Ing,  grading,  setting  curbs,  flagging  sidewalks,  laying  cA 
walks,  building  approaches  and  erecting  fences  in  E.  Ill 
St..  from  Clay  Ave.  to  Morris  Ave.,  and  building  stepsflt 
appurtenances  between  Clav  Ave.  and  Teller  Ave.  R 
Kim.  h.nhaur,  $17,195;  Hi  .Vienna  ,v;  In-  Paula,  $16,57711 
Capabianca  Co.,  $19,180;  Gasparini  &•  De  P.lasio.  1171; 
Amanna   &•  Lyons.   $15,945;    I.    F.   Cavalluzo,    (15,367. 

i  P.. lough  of  Bronx)  —  The  following  are  the  bid 
by  the  President  of  the  Borough.  .Municipal  Hldg.,  Cmn» 
Park,  for  various  road  improvements:  For  paving  with  sjot 
asphalt  on  concrete  foundation  Zcrega  Ave.,  from  W,stch.»i 
Ave.  I"  St.  Raymond  Ave.,  anil  setting  curb:  The  A9|Jt 
Construction  Co.,  $10,454;  Barber  Asphalt  Paving  Co.,  »10U: 
Uvalde  Contracting  Co.,  $10,583;  I  >.  Hedges,  $Ki,0ss:  for  r» 
luting,  grading,  setting  curb.  Magging,  sidewalks,  laying  caj 
walks,  etc.,  in  East  164th  St..  from  Sheridan  Ave.  to  Jew 
Ave.:  I.  P.  Cavalluzo.  $21.17n:  T  Crimmins  Contracting  *. 
$27,528;    M.    Capabianca.    $21. Tin'.    M.    In    Menna    Const  ruoH 

$21.5 I1ir.ni    Contracting    Co..    $24.:!!0:    .1.    I:      Mali 

01  I  :    HI    .M.  una    ,v    In      Paula.        '  '      6  3       P     .1      ln.il  v.    S2i       l] 
n\  la    Contrai  ling    Co..    $2  1.120:    I'm  fag  no    .V    I  li  agon. 

i        '      &    Houlihan    (' i  a.-t  ing    c.  .    s  j .". . . .  1  v .    !■'    N     Pall.i  if 

$25,733:    S.    Amanna.        15. !i r    regulating       :rad 

curb,      (lagging      Sidewalk,      laving      crosswalks,      etc..     In    11 

251th    SI       .1.    V.   Troisi.    $1  1.2  1  I      PI '.  m  I  i  a,  I  i  ne    l 

Fleldi •..ntracting   Co.,   $14,982;    Burnsld.     c.nli 

for    regulating,    grading,    setting    .nil.    Ha 
laving     crosswalks    an. I     paving     with     sheet     aspnill'* 
etc    iMUinlal  Ion     Knsl     1  IIHIl    St.,    I  I  mil     I 
lis   Ave.:    The     \sphnll    Const,  iietion    Co  ,    $9216;    Hal 
Paving  Co.,  $9292.      Pi. Is  u  ei  •    i    I  i 

i  i: h   ol     Bron  s  I      Thi     follow  Inn    .in     I  In     bid 

I  I.    e       '..,:'.     I.V      111.        Pie.    I. lelll      ol      111.        Pol. High,      P Ilgl II, 

tons   Pa.  k.  for  paving  Classons  I'olnl    l;..   . 

n    111.      Nasi     Kiver:    I'.arbei      V:  phalt     Pav  Inn    l  Yi 
D     Hod:  .  p. i.     .  i.  -  .  land    Tt  Inld  id    Pa\  Ing    Co 

I'l .nil Ill       Co  I  ■'  I     .III       Pail nel     C. 

To]..   I    I    Co       ■'";    ,  '  2       \sphall    i  ' ti  in  11. hi    Co.,       116 

.ml    BItuIlthli     Co  .    (96  .     ' 

-  P ugh     oi     .  hi,  ■  i,    i      . .  ..I.,  i.ii      p..|.      w  111     In 

until      II       a.m..      Jni       21,      l,v       III.       I'm     blent      ..I      111. 

I ; h     I  [nil,     I. one.      Island     City,     foi 

ii Maurice     K.    i 

Pri 

I    I     I        I'       -I         Pi. ...UP    1 III.    lal   I  la. I  VV   ill        ll 

liv     tin      i  Poroii,  li      P li     II  ill      Pi  ii 

mil     i  1 1 1 1 

trool  I.     II      P ■ thi     i: 

+  \.-.,      \.,rU.     \.     \.        i  I! mil     .■!      The      Prolix) 

TI Il-Ili-I        I  lleil        b>         the        I 

li     -I     Hi.      Ilrnii        lo     'i      hi  MKNV  V,     189th 

1    ■  In      Pi  oiiv     I'm         i  a. I I     i 

Hid     n      ■'! lib       ' la         in        am I     reiki 

mil     nlnvli  ii 

an. I     .  i  Kfiad.     from     I 
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.  i..  Webster  Ave.  This  contract  was  readvertised, 
J;  opened  Dec.  23.  Bids  on  the  first  advertisement  were 
■aed,   Nov.    20.     Noted   Nov.    18   and   Dec.    11. 

(en  York,  N.  Y. —  Borough  of  Manhattan — (Official) — The 
Wowing-  are  the  low  bids  received  by  the  Pres.  of  the  Bor- 
~lh,  Jan.  2,  for  various  street  improvements  for  repairing 
;t  asphalt  pavements  on  all  streets  and  avenues  where 
guarantee  of  maintenance  has  expired  or  will  expire  dur- 
the  year  1914  in  section,  bounded  by  Battery,  North  River, 
i  St."  and  Bast  River  the  low  bidder  was  Uvalde  Con- 
iction  Co.,  1  Broadway.;  for  IS, 000  sq.yd.  asphalt  pave- 
it,  including  binder  course,  $1.49;  1000  sq.yd.  asphalt 
ement,  bv  neater  method,  90c:  125  sq.yd.  foundation  pre- 
?d  for  asphalt  pavement  by  drying  where  required,  46c; 
'U  yd.  Portland  cement  concrete,  $7;  25  sq.yd.  old  stone 
ement  to  relay.  $1;  20  lin.ft.  new  curb,  $1.50;  20  lin.ft.  old 
3  reset,  $1.75:  30  lin.ft.  new  header  stone.  $1;  30  lin.ft. 
header  stone  reset,  75c;  total,  $27,962;  for  repairing  sheet 
halt  pavement  in  section  bounded  by  10th  St..  North  River, 
St.  and  East  River,  the  low  bidder  was  Sicilian  Asphalt 
ing  Co..  41  Park  Row.  for  60.000  sq.yd.  asphalt  pave- 
it.  including  binder  course,  $1.50;  1000  sq.yd.  asphalt  pave- 
it  bv  heater  method.  85c;  500  sq.yd.  foundation  prepared 
asphalt  pavement  by  drying,  30c;  20  cu.yd.  Portland  ce- 
lt concrete,  $7;  40  sq.vd.  old  stone  pavement  to  relay,  $1; 
lin.ft.  new  curb,  furnish  and  set,  $1.50;  20  lin.ft.  old 
d  reset,  70c:  30  lin.ft.  new  header  stone.  $1.50:  30  lin.ft. 
header  stone  reset,  90c;  total,  $91,296:  repairing  sheet 
nalt  pavement  in  section  bounded  by  42d  St..  North  River, 
St.  and  East  River.  The  low  bidder  was  the  Aztec  As- 
lt  Co..  90  West  St.,  for  30,000  sq.yd.  asphalt  pavement,  in- 
ling  binder  course,  $1.42;  1000  sq.yd.  asphalt  pavement  by 
ter  method,  S2c;  200  sq.yd.  foundation  prepared  for  as- 
lt  pavement  by  drying,  30c;  10  cu.yd.  Portland  cement 
Crete,  $7;  100  sq.yd.  old  stone  pavement  to  relay,  90c:  10 
new  curb.  $1.30;  10  lin.ft.  old  curb  reset,  80c:  20 
ft.  new  header  stone,  $1.05;  20  lin.ft.  old  header  stone 
80c;  total,  $43.69S;  for  repairing  sheet  asphalt  pave- 
lt  dining  1914  in  section  bounded  by  72d  St..  North  River. 
:n  St.  and  East  River.  The  low  bidder  was  Uvalde  Con- 
iction  Co..  1  Broadway:  for  30,000  sq.yd.  asphalt  pave- 
lt.  including  binder  course,  $1.49:  1000  sq.yd.  asphalt  pave- 
lt  by  heater  method,  90c;  100  sq.yd.  foundation  prepared 
asphalt  pavement  by  drying,  where  required,  40c;  20 
•d.  Portland  cement  concrete.  $7;  20  sq.yd.  old  stone 
ement  to  relay.  $1:  10  lin.ft.  new  curb,  $1.50;  10  lin.ft.  old 
b  reset,  75c;  20  lin.ft.  new  header  stone  to  furnish  and 
$1:  20  lin.ft.  old  header  stone  to  reset,  75c;  total,  $45,857; 
repairing  asphalt  block  pavement  in  Borough  of  Man- 
tan  with  work  incidental  thereto  on  all  streets  and  ave- 
where  guarantee  of  maintenance  has  expired  or  will 
ire  during  the  year  1914.  The  low  bidder  was  Harlan 
trading  Co..  2  Rector  St..  for  20,000  sq.yd.  asphalt  block 
i.  hi.  $1.59;  200  sq.yd.  old  asphalt  block  pavement  re- 
B  60c;  250  cu.yd.  Portland  cement  concrete  mixed  and 
I,  $6.96;  600  cu.yd.  mortar  bed.  $8.64;  total,  $38,844. 
Syracuse.  N".  Y.  —  Bids  will  be  received  by  the  Board  of 
itract  &  Supply  until  1:30  p.m.,  Jan.  19.  for  paving  Willis 
from  Genesee  St.  to  the  Erie  Canal.  R.  D.  Roney  is 
of   the    l:. mi  ,1. 

Senark,  >'.  J. — The  Board  of  Public  Works  has  rejected 
bids  opened  on  Dec  31  for  paving  portions  of  Warwick, 
.  Nichols  and  Ricord  Sts.  It  is  reported  that  bids  for  the 
ivill  soon   be   readvertised. 

■Beaver,   iv — Tin-   City   Council   has  awarded   a   contract 

Raving  Fourth  St.,  from  east  end  of  town  through  Buffalo 
to  Third  St.,  to  R.  V.  BALDWIN,  Coraopolis.  at  about 
000. 

+  •  iirrick     (Pittsburgh     post     office),     IVnn. — The     following 

Be   bids    received    bv    t he    Borough    <  'ominissinners,   Munici- 

■dg.,  Carrick,    for   paving    Nobles    Lane     THOMAS  CRONIN 

South    17th    St.,    Pittsburgh.    $51,178    (awarded    contract); 

l'.r..s     Co.,    Warrington    Ave.,    Pittsburgh,    $51,384;    Wm.    J. 

ii       Beltzhoover    Ave.,    Pittsburgh.    $53,106;    James   Hol- 

iii,    Canonsburg,    $53,678;    M.    O'Herron    Co.,    South    First    St. 

tsburgh,   $54,185;  Henry  Hileman.  57im   llavs  St..  Pittsburgh, 

McLaughlin    Construction    < '"  .    Elizabeth,    IVnn..    $55,- 

Booth    &    Flinn,   Ltd.,    Forbes  St.,    Pittsburgh.   $56,185;   J.    B. 

■    Co      Pittsburgh.    $58,840:    John    Clark,    7916    Westmore- 

'1    Ave.,    Swissvah-,    $5*1.285:    Samuel    Camble    Co.,    2300     .Main 

Carnegie,   (64,600.     William  M.   Donellj    is   Borough   Engr. 

25. 

Bleadvllle,    I'enn       (Official)  —  Bids    will    be    received    until 

m..    Jan.    28.    for    the    grading,    curbing    and    paving    of    va- 

Frederlck   C.    Kieborl    is   ''it\    Clk,      B.   T,    Miller 

is  City    i   : 

+  ril«~l>urgli.    I'enn       The    contracl     for     paving    and     tilling 

approach     to     Rridgi       \'o.     1     over     nvv     Run     lias     i n 

Htded    by   the   County    Commissi is   to   CHARLES    VBRO, 

$51  IT 

•  Hiililuinri-.  >|.|  Mill,,  i, i,  Rid  will  be  received  until  11 
Tan.  21.  b>  thi  Roard  of  Awards  for  grading,  curbing 
nving    various    streets.      John    Huberl     is    Pres.    ol     the 

i'       tin-    st.it.      Road     Comml     Ion 
pt  Bldg.,   until  Jan  I  Inns   of  State 

■ray   in   Raltin Cecil,    Dorchestet    ami   st      Mary's   coun- 

baton,  Md       'Official)      Rids  will  be  received  bi    tin    Com- 

of     'fall. ., t     fount  v.     until     i n      .Ian      27      fot      the 

"Hi.'      ,it      si    ,,..       v.,,      H|phw    11 

eti     brld  i,     Talbnl    i  'ounty      Joseph 

Ion         i  ;  ;  Road   1 

+  m.    Harr'N  en,     ii,i       ,,. >n. ■;-.>>     The   contract    for   paving 

I    between    SI      Mai  v's    ril  v     n  ml    t   

,  '■  ■  'i  -"  i  i  ib-d  In  (h,.  Wt  1,1, 1  AM  I'  Mel  ION  M. D  i'i  IN 
■JFCTTON    CO.,     Mount     Vernon,     X      V.,     at       :: ,    161        Noted 

■aatarnmerv.     tin.      Hi, is    will    |„  received   b' 

until    iin.iii  tin     ' 1 1 mstruc- 

miles    ,,t     tie     III,  k,,i  ■.  ,n,i     I  lublln     Road       T     II 
wnrds   Is   fount:     I   niri 

M""""'   <  ■'•     I-"-      Bids   will    lie   received    hi     the    fit 

i  i.     23    tm    con    ti  in  tlni        boul 


Crete  sidewalks.  785  ft.  concrete  curb,  and  7S5  ft.  of  brick 
curb.      Maurice  It.   Shannon  is  Mayor. 

New  OrleanM,  La. —  (Official) — Bids  will  be  received  bv  the 
Board  of  State  Engineers  until  noon.  Feb.  2,  for  the  construc- 
tion of  a  highway  from  New  Iberia  to  the  St.  Martin  Parish 
line,  Iberia.  Parish,  a  distance  of  about  4%  miles.  W.  E. 
Atkinson  is  State  Highway  Engr. 

tColumlius,  Ohio — The  following  are  the  bids  received  by 
the  State  Highway  Commissioners.  Jan.  6,  for  constructing 
various  roads;  for  grading  and  paving  the  Lancaster-Newark 
Road,  in  Walnut  Township,  Fairfield  County,  the  Union  Con- 
tracting Co.,  Bellefontaine,  $25,000;  JOHN  F.  KISTLER,  Lan- 
caster, $22,713  (awarded  contract)  Burke  &  Winchell,  Colum- 
bus, $24,699;  Gregg  &  Pletcher,  Zanesville,  $25,229;  P.  B. 
Christian,  Waverly.  $25,300;  for  grading  and  paving  the  Na- 
tional Road  in  Bethel  Township.  Clark  Countv.  Vogelsburg  & 
Walz,  Columbus.  $14,945:  GRAHAM  &  KINNEAR.  Columbus. 
$14,79S  tawarded  contract);  W.  F.  Payne,  Springfield,  $14.9'.i.8; 
for  grading  and  paving  the  Portsmouth  Columbus  Road,  in 
Clay  Township,  Scioto  County:  Henrv  H.  Kapps,  Portsmouth 
$16,099;  S.  Monroe  &  Sons.  Portsmouth,  216.387:  Kellev  Bros., 
Portsmouth,  $16,301;  C.  H.  RICE.  Belmont,  $15,SS2  tawarded 
contract).      Noted  Dec.   25. 

Indiana — (Official) — Bids  will  be  received  as  follows  for 
various   road    improvements: 

Jan.  24,  at  Terre  Haute,  by  the  Commissioners  of  Vigo 
County,  for  the  construction  of  a  road  in  Harrison  Township, 
known  as   the   National   Road.      Nathan  G.  Wallace  is  Audr. 

Feb.  2,  at  Kentland,  by  the  Commissioners  of  Newton 
County,  for  the  construction  of  a  macadam  road  in  Washing- 
ton   Township.      Samuel    R.    Sizelove    is   Audr. 

Feb.  2,  at  Williamsport,  by  the  Commissioners  of  Warren 
County,  for  the  construction  of  gravel  roads  in  Mound,  Adams, 
and   Kent   Townships.      John   W   .Smith  is  Audr. 

Feb.  2,  at  Vevay.  by  the  Commissioners  of  Switzerland 
County,  for  the  construction  of  a  road  in  Pleasant  Township. 
John  W.  Smith  is  Audr. 

Feb.  2.  at  Franklin,  by  the  Commissioners  of  Johnson 
County,  for  the  construction  of  a  gravel  road  in  Hensley 
Township.     H.   L.   Knox  is  Audr. 

Feb.  3,  at  Knox  by  the  Commissioners  of  Starke  Countv. 
for  the  construction  of  a  road  in  Davis  Townships.  Charles 
W*.  Weninger  is  Audr. 

Feb.  3.  at  Crawfordsville,  by  the  Commissioners  of  Mont- 
gomery County  for  the  construction  of  Ave  gravel  roads.  B.  B. 
Engle    is   Audr. 

Feb.  5,  at  Evansville,  by  the  Commissioners  of  Vander- 
burg  County,  for  the  construction  of  four  roads.  C.  P. 
Beard   is  Audr. 

Feb.  IS,  at  Plymouth,  by  the  Commissioners  of  Marshall 
County,  for  the  construction  of  a  road  in  Union  Township. 
Geo.   F.  McCoy  is  Audr. 

+ mil, la     City.    Inil. — The    contract    for    laying    the    as- 

phaltic  concrete  pavement  on  Jackson  and  Walnut  Sts.  has 
been  awarded  to  the  GRACE  CONSTRUCTION  &  SUPPLY 
CO.,  Fort   Wayne,  Ind.,  at   $39,996. 

+Crnwforilsville,  Ind. —  (Office) — The  County  Commission- 
ers have  awarded  the  contract  for  the  construction  of  the 
Linn  Road  in  Walnut  Township  to  JOSEPH  JACKSON. 
Lebanon,  at  $6325,  and  to  SNYDER.  HARNETT  &  JENKINS. 
Frankfort,  at  $12,500  for  the  construction  of  the  Chadwlck 
Road.      B.   B.   Engle   is  Audr.      Noted   Dec.    12. 

Terre    Haute.    Inil (Official) — Bids    will    1,,-    received    until 

11  a.m..  Jan.  31.  for  the  construction  of  the  Joseph  Mulliken 
Road,  on  East  Wabash  Ave..  Harrison  Township.  The  esti- 
mated cost  is  $58,000.  Nathan  G.  Wallace  is  Audr.  Noted  in 
issue  of  Jan.   S  that  bids  would  be  received  Jan.   24. 

♦  Valparaiso,  Inil. —  (Official) — The  contract  for  the  con- 
struction of  a  road  in  Porter  Township  has  been  awarded 
by  the  Commissioners  of  Porter  Countv  to  GREEN  &  CO!  - 
PIN.  Valparaiso  at  $13,450.  C.  A.  Blachlv  is  Countv  Audr. 
Noted   Dec.   11. 

Areola.    Ill — (Official) — Bids  will  be   receive,!    1,\    the    Board 

of  Local  Improvements  until  Jan.  21  for  various  street  and 
road    improvements.      A.    Schneider    is    Mayor. 

Hlooniiiigton.  111. — The  Council  has  approved  of  paving 
Clinton  St.,  between  Bell  and  Wood  Sts.  The  estimated  cost 
is   $6337. 

Dixon,   ill. — The    Board    ,,f   Local    Improvements   has    v,,t,,l 

to  pave  College  Ave.  and  Sixth  St..  with  brick  at  an  estimated 
cost  of  $13,742  also  Central  Place.  1  >.-pot  Ave..  Fifth  and 
Seventh    Sts..   at    an    estimated   cost    ,,!'   $22,472. 

GlenCOe,    111. — The    Local     Improvement     Board     plans    to    lav 

brick  pavement  mi  Park  Ave,,  from  the  Northwestern  tracks 
'"  the  intersection  of  Park  and  Grove  Sts.  The  estim.i  t,  ,1 
cost    is   (26,936 


Rockford,   111.-   It    is   reported    thai    the   Citj    will   construct 
the   following    brick   pavements;   a    portion   of   Main    si 
blocks  ,,n   West   stale  St.,  seven   blocks  on   s.mih   Wvman   st 
and    one    mil,-    on    Klshwaukee    si.    and    a    portion    ■       North 
Second  st      E.  A    Wettergreen  is  Citj   elk. 

Pond  iiu   Lac,   wis      Bids    will   be   received   until    Feb    1    by 
tnt    Commissioner  of  Streets  foi   about   three  mil, 

I'i  veincnt 

Watertovrn,  Win.     Tin    citj    contemplates   paving    12   blocks 

mi     lull-'   .        \  ve      and     North     See,, ml     Si  I  '  , 

,  'II 

Hontlcello,  lov»ii     Bids  will  1  hron 

ik.    until    8   pin.    Feb     I.    for   various   street   and    sewer 

mollis. 

Wnnkon,  In.      It   is  renorted  that   bids  will  be  received  until 
Feb     I"    i'i     the    citi    oi,  ,,i     ,,,-    ,,,.,,.',, 

on  ,  in,  hi    en   a    concrete   .oundnl  Ion      The    \,  t  ,•  , 
i     Worth   i  n   Salle  St  .  Chb  ago.  111.  I 
•fi.ninil  Raplda,  Minn      Th.    Count;   CommlsBloi 

Count!  he    contracl    for    Hi nstructlon    of 

11 mill      ..I   ii.,    Rlnckben  j    Wai  ba   Road  to  J    m    Di  >«  I  [NO 

""inil'      Mlt 
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Sioux  Falls,  s.  D. — Bids  will  be  received  by  Walter  C. 
Leyse,  City  Audi.,  until  9  a.m.,  Feb.  16,  for  various  street 
pavements. 

Billings,  Mont.— Bids  will  be  received  until  Jan.  20  by  L. 
E.  Toil Citj  elk.  for  about  IS. 500  yd.  of  paving  in  Dis- 
trict   105.      C.    E.   Durland    is   City    Engr. 

FestuB,    Mo H.    Phillips    &    C.    II.    Phillips.    Liggett     Bide., 

St.   Louis,  Mo.,   are  preparing  plans   for   paving  varioui 

with    brick    on   a    concrete    foundation.      The   estimated    cost    is 

$22,000.      P.    S.    Terry    is    Mayor. 

+  st.  Louis,  Mo. —  (Official) — The  Board  of  Public  Improve- 
ments has  awarded  contracts  for  the  following  street  im- 
provements; to  JOHN  McMAHON,  1900  Madison  St.  St.  Louis, 
for  reconstructing  Cass  Ave.,  to  Brooklyn  St..  at  $11,755;  im- 
proving Obear  Ave.,  from  Carter  Ave.  to  Florissant  Ave.,  at 
$22(11;  improving  Obear  Ave.,  from  Lee  Ave.,  to  Penrose  St.. 
at  $1737;  to  the  TRINIDAD  ASPHALT  MFG.  CO.,  Menil  Bldg., 
St.  Louis;  improving  Virginia  Ave.,  from  Chippewa  St.,  to 
Winnebago  St..  with  asphalt  pavement,  at  $9553:  to  the 
GRANITE  BITUMINOUS  PAVING  CO..  1S49  Railway  Ex- 
change Bldg.,  St.  Louis;  improving  Highland  Ave.  from  Good- 
fellow  Ave.  to  Hamilton  Ave.  with  bitulithic  pavement,  at 
$9623;  improving  Clara  Ave.,  from  Berlin  Ave.,  to  Kingsbury 
Place  at  $S7SS;  to  the  HANICK  QUARRY  &  CONSTRUCTION 
CO..  Euclid  and  Ashland  Ave.,  St.  Louis;  improving  Lucille 
Ave.  from  Tracy  Ave.  to  Mimka  Ave.  with  telford  oil  treat- 
ment, at  $6347. 

Houston,  Tex. —  (Official) — Bids  will  be  received  by  the 
Citv  Council  until  2  p.m.,  Jan.  19,  for  paving  Fulton  St.,  from 
Waverly  to  Quitman  St  The  estimated  cost  is  $5500.  E.  E. 
Sands   is   City   Engr. 

(Official) — Bids  will  be  received  until  2  p.m..  Jan.  19,  by 
the  Citv  Council  for  paving  Houston  Ave.,  from  White  Bayou 
to  the  city  limits.  The  estimated  cost  is  $56,000.  E.  E.  Sands 
is  City  Engr. 

Hoxnell,  N.  M. — Bids  will  be  received  by  J.  A.  Gilmore, 
City  Clk..  until  Jan.  20,  for  about  16.079  yd.  of  street  pave- 
ment. Bids  will  be  received  on  vitrified  brick  or  block, 
creosoted  pine  block,  bitulithic.  asphalt  and  asphalt  concrete 
pavement.      V.   R.   Kenney   is   City   Engr. 

Salt  Lake  City.  I  tnh — The  Commissioners  of  Salt  Lake 
County  will  call  a  special  election  for  the  purpose  of  issuing 
$1,000,000  in  bonds  for  improving  the  roads  and  highways  of 
the  county.  Date  of  election  has  not  been  set.  Oscar  W. 
Carlson   is   Chn.   of  the   Com   s. 

Mount  Vernon,  Wash. — The  Commissioners  of  Skagit 
County  have  decided  to  pave  2%  miles  of  the  McLean  Road. 
The  County  has  appropriated  $27,000  out  of  the  state  highway 
funds. 

North  Yakima.  Wash. — Bids  will  be  received  by  the  Com- 
missioners of  Yakima  County  until  Jan.  19  for  the  construc- 
tion of  1V2  miles  of  State  Highway.  No.  7  known  as  Mid- 
vale    Highway. 

+Oiympia,  Wash. —  (Official) — The  following  are  the  bids 
received  on  Dec.  22  and  Dec.  29  by  the  State  Highway  Board 
for  ni .ill  construction;  for  a  section  of  the  Pacific  Highway 
in  Lewis  Count  v.  from  Toledo  south;  Pitson  J.  Cieaver, 
Toledo.  Wash.,  $18,986;  Jeffery  &  Bulton,  317  Failing  Bldg.. 
Portland.  Ore.,  $19,180;  J.  T.  PETERSON,  117  Smith  St.,  St. 
Johns,  Portland,  Ore.,  $12. OSS  (awarded  contract);  Jesse  T. 
Miles.  Olympia,  $19,095;  the  Frederick  Shank  Co..  Chehalis. 
Wash.,  $17,552;  Allred  &  James,  Centralia.  Wash.,  $19,712; 
B.  II.  Garvey  cV  P.  Jarvis.  Seattle.  $17,062;  Sloane  Bros. 
Seattle,  $15,835;  the  McHugh  Contracting  Co..  2330  South  E 
Si  ,  Tacoma,  Wash..  $18,131;  E.  F.  Young.  1693  11th  St..  Che- 
halis. $18,936;  Henriot  iV  Hendricks,  1721  North  Steele  St.. 
Tacoma,  $20,772.  For  a  section  of  the  racific  Highway  in 
Whatcom  and  Skaeit  counties,  from  Bellineham  south;  the 
QCICO  ciiXSTIU-i'TInX  Co..  w.-n.-i  t  ehee.  $51,732  (awarded 
contract);  Charles  E.  Lind,  Bellineham,  Wash.,  $57,552;  Peter- 
son. Wei, el  &  Hawkins,  Bellingham.  $63,923;  K.  Sauset, 
Belllngham,  $58,062;  Clarence  Hoard,  Victoria,  B.  C,  $65,090; 
Sloane   Bros.,   Seattle,   $58,915. 

Seattle.    Wash. — Plans    have    been    approved    by    the    Board 
Ol    Public    Works,    for   paving   of  alleys  in   Block   28.      The   esti- 
I    eost    is    $18,500. 

MeiiKt.    Calif.  —  Bids    will    be    received    bv   C.    M.    Dietterich. 

'    I       Clk.    until    -    0  in  .    Jan.    20.    tor    Improving    portions    of 

rd    St.,    Florida    Ave.,    Carmalita,    St.,    Devonshire    Ave. 

Latham    Ave.,    State   St.,    Acacia    Ave.,    Kimball    Ave.,   and    Buena 

St. 

*■>■•■  Diego,  Calif.— Bids  will  be  received  bj    the  Supervisors 

Jan     19,   1  01    1  he  const  ruction   of  a   seci  ion   of  1  he 

highwa        1 1  om    1  rppi  r    Otaj     1  »am    to    eon, 1     Route 

No    16  !         11  Ra  a,  ho      .1    T.    Butler  is  County   Clk, 

+  S1111    Fernando,   Calif.-  -The   contract    foi    the   com tion 

nenl     on   Porter  Ave.,  and  other  streets,  has 

li   i    to    \'i      A      DONT  wvil.l.i:,    at    $8898.       N 1 

Jan     1 

+  M111   Mateo,  Calif.     Thi    B01  1   supervisors  have  award- 

ntracts   fi              lous    road    Impi  oi  1  mi  nti 
To    JAMES    wii.i.ison,    foi      rradli louleyard    from 

:   1    1  0       1  oi  1.  ■   1  he  :  a  me  from 
Creek    to   M  11,123:    to   thi      Kill  lERAL    Cl  >N- 

fRUCTIO       CO      foi     O"      pa'  Ing     ol     tfiddli  Bi  Id     Road,    

Ri  dw 1  ''it      to  thi    Santa   Clara   Counl      Urn     l(      16  16$ 

Santa    inn.   <  alll  II  bi  the  Board   ol 

Supi  1  a,   (■.ill.  1  ton 

City  1 

+  \  .-nice.    Calif       11  Vve„ 

to    thi     ( lompton-Santa     Monica 

I3R1  11.  I  ■■  rsTIN. 

to   BRUAN,    BB 
if   H  01       Rlalto 

pi  on- 

:  ,1    ,       thi     cit: 

+  \\  Innlneii .    Han        1 

■■  ■  ':  ■   


INDUSTRIAL  WORKS 

+  1  nsonia.     Conn. — The     American      Brass     Co., 
Conn.,   has  awarded   the   contracl    for   the   erection   of  an 
tion    to    the    wire    mill    of    the    Ansonia    Brass    &    1 
branch    on   Mechanic   St.   as   follows:   Concrete    foundatio 
the    liARRARA    &    D'AURIO    CO.,    90    Franklin    St., 
ste.  1     work     to     the     AMERICAN     BRIDGE     1      1.,     30     Chun 
New  York,  N.  Y.     The  building  will  be  60x440  ft.     Noted  . 

Hartford,  Conn. — The   Underwood   Typewriter   Co. 
chased  a  site  adjoining  its  present  plant  and  will  ;        hi 
erect  an  addition. 

The    Hartford    Rubber    Co.    has    increased    its    capital 

SI.Oimi.i to    $2,(1011.(10(1.    arid    contemplates    the    enlargement! 

its  factory.     J.    B.   Anderson   is   the   Pres. 

Torrington,  Conn. — The  Union  Hardware  Co.  lias  purchas. 
a  site  on  Migeon  Ave.,  adjoining  its  factory,  and  will  eri) 
a    factory    to   manufacture    steel    fishing    rods. 

+  Albany,    N.   Y. — The    contract    for    the    erection    of 
story    triangular    factory,    88x120x108    ft.,    for    the    J.    B 
Printing  Co.  on  Beaver  St.  has  been  awarded  to  JOHN 
JR.,   6  South   Pearl   St.,   at  $50,000.     Geo.   W.   Hunt,   75  Stat 
is  the  Arch.      Noted   Dec.   18. 

Cohoes,  N.  Y. — The  National  Textile  Co.,  Joseph  L.  Murp'i 
Mgr.,  is  having  plans  prepared  for  the  rebuilding  of  its  ml 
recently  damaged  by  fire. 

Plans  are  being  prepared  for  the  rebuilding  of  the  factfj 
of  Tim  &  Co.,  recently  damaged  by  fire.  B.  S.  Ellis,  Troy,| 
the  Mgr 

\ro  York,  N.  Y. —  (Borough  of  Queens) — The  City  of  Nl 
York  will  erect  a  brick-work  shop  on  the  property  of  I 
former  Blissville  pumping  station.  Long  Island  City,  where 
the  machine  work  in  connection  with  the  Department  of  Wri 
Supply,   Gas  and  Electricity,  in  the   Borough  of  Queens. 

Philadelphia,  r,  in — Kahn  &  Greenberg,  Archs.,  Philadi 
phia,  are  preparing  plans  for  a  four-story  brick  and  stc1 
factory,  at  206-8-10  South  24th  St.,  for  Charles  E.  Hi1 
Co. 

Plans  are  being  prepared  by  Anderson  &  Haupt,  Arc), 
Drexel  Bldg..  Philadelphia,  for  the  erection  of  a  warehoi 
and  factory  at   326-28   South  St. 

Plymouth,  Peim — Plans  are  being  prepared  by  Lewis  K 
cock,  Arch.,  Coal  Exchange  Bldg'.,  Scranton.  for  the  erect) 
of  a   silk   mill   at   an    estimated   cost   of   $40,000. 

New  Orleans,  La. — The  Parker-Blake  Co.  has  leased  pre. 
ises  adjoining  its  plant  at  Common  and  Fulton  Sts.,  and  » 
erect  an  addition  to  the  main  building.  The  estimated  cost 
$70,000. 

Cincinnati    Ohio — The    Victor    Auto    Parts    Co.,    Second 
Elm  Sts..  will  erect  a  two-story  factory,   200x200   ft.,   mill  r 
struction.  at  an  estimated  cost  of  $40,000.  at  Spring  Grove  i 
Durham  Aves.     John  L.  Corcoran   is  the  Pics. 

♦  Cleveland.  Ohio — The  Belle-Vernon-Maples  Dairy  Co., 
Tabor.    Secy.,    5812    Euclid    Ave.,    has   awarded    the   contrac* 
the  erection  of  a  four-storv  and  basement   factorv,   84x180 
63x40   ft.    to    CROWELL   &    SHERMAN,    1951    E    57th    St..   Cle 
land,    at    $100,000.       Christian,    Schwarzenberg    &    Gaede,    7 
1900   Euclid   Bldg.,    Cleveland,   are  the   Archs 

♦  Detroit.    Miehi— Harry    S.    Angell.    Arch.,    703    Free    Pr 
Bldg..    Detroit   has  awarded    the   contract   or   the   erection  0 
two-storv     and     basement     factorv     and     store.     79x108     ft 
STREWLOW    &    PETT,    700    Mack    Ave.,    Detroit   at    $50,000. 
J.   Miller,  c/o  Arch.,  is  the  owner. 

The   Banner  Cigar  Mfg.    Co.,    105-109    Randolph    St..   Thon 
E.   Gagent,    Secy.,    will    erect   a   four-story   "- 
ory,    58x105   ft.      The   estimated   cost   is   $61 
702  Fine  Arts  Bldg.,  Detroit,  is  the  Arch. 

Chicago,  111 The  Armour  Grain   Co.,    161    La   Salle  St., 

er,  et    a    ul'ai  11    eleva  tor. 

''sear  Heineman  will  erect  a  silk  factorv  at  1950  No. 
Fairfield   Ave.,   at   an   estimated   cost   of  $100,000. 


Kansas  City.  Mo. — The  Fisk  Rubber  Co.  has  comple 
plans  for  the  erection  of  a  four-story  warehouse  and  sa 
building,  at  20th  St.  and  Grand  Ave.  The  building  will 
constructed  of  reinforced  concrete  at  an  estimated 
$125,000. 

Port  Lavaca,  Tex. — H.  F.  Hollamon  and  .1.  .1.  !.,  sil.a 
secured  a  site  and  will  erect  a  cotton  gin  at  an  estimate 
Of    $2'l,000. 

Seattle,    Wnsh. — The    American    Cyclecar    Co.    will 

three-story     factory,    costing     $25.1 on     12th     We.,    b% 

Pike  and  Union  Sts.      Daniel   Murray.   Seattle,   is   the    Pre 

Spokane,    U  nsli.      The    Spokane    Woolen    Mills, 

eorpoi  a  I  ill     with     $311, a  pi  I  a  I.      Illl  \  •'     pill  eha.       ,1     a     :   I  I 

Parkwater    District,   and    will   erect    a    factory.      John    X . •  I : 
Supl    oti  'oust  ruction. 


The     Ilia  ■■•      Bice     X      I. ami     I  'o.     ho 
construct  inn    of    a     three-storj 

San   Frani  It  co 


+  IIIKKN.     < 

ihe   contracl    tor    no 
i EBERT   &    CO., 

+  Snn    Francisco,   Calif.     The   Charles    Wallace   National 
;      i   .  Id    Storage    Co     lias    awarded    Ihe    contract     for    Ihe  er 

tint     i  i     a    i ■  i  oi  t     brick    cold    slur; wa  rehouse    on  Un,« 

l        In    \     Oil  LAN  I  iT.     Postal    T,  I,  ;■  -  apli     1:1,1:    .    at 

FEDERAL    GOVERNMENT    WORK 

llcpalrs     to     Crematory       Furl      Williams.      \l 

be    iecei\  ed    ill a.m.,    .1  in      "'     I,      Capl     C     o     /.ol 

\  i  i  i'.  i  ■,     Corps.    IT.    S,     \  ,    Coil     \\  illi  mis,    for    

noi  '    VfcK  ini,". .   Portl  ind   l-Ini  bor,   Maine, 

+  <  rune   lliinway       Boston      Mas:         The    c.intraci    I 

i  i'  ;■       It  I-1U-1  lir-|l--t.  e n       ii      n      ix  ml     '    ,|| Illlt    ci 

Irdci        I'm     I Pin  oi      III.    li   o     ii    a  \\  aided    to    II 

\       Mi;      I  TBI    '   TUB  \l.     STEK1.     CO,       Mb  ulnvi 
$8318.      Not,,!     ( 

Steel    Towers      Bo    Ion,     >l  I  :l,l       will     I        n     i 

I  I    .,   hi       I  in     31     In     II      i:     SI; i  il     '    in.  I     II ■(    '"'■ 
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,-o  steel  towers  and  concrete  foundations  at  the  United 
Ms  naval  station,  Boston,  Mass.  Estimated  cost,  $12,000. 
re  Alarm  System — New  York,  N.  Y. — Bids  will  be  re- 
|  d  until  3  p.m.,  Feb.  13,  by  Oscar  Wenderoth,  Superv. 
M,  Treasury  Dept..  Washington,  D.  C.  for  a  non-interfer- 
d.ocal  fire-alarm  system  at  the  U.  S.  Appraisers'  ware- 
9>,  New   York.'N.    Y. 

»ek  and  Femler  Piles — Tompkinsville,  N.  Y. — Bids  will  be 
rived  until  2  p.m.,  Jan.  30.  by  J.  T.  Yates,  Light  House  In- 
•I  or,  for  furnishing  new  concrete  dock  and  fender  piles 
,  ie  wharves  at  the  General  Light  House  Depot,  Tompkins- 
|    X.   Y. 

eattaer  Bureau  Building — Sandy  Hook,  N.  J. — Bids  will 
.  eceived  until  noon,  Feb.  2.  by  the  Secretary,  U.  S.  De- 
nent  of  Agriculture,  Washington,  D.  C,  for  the  construc- 
I  of  a  two-storv  and  basement  building  for  the  weather 
iltu,  U.  S.  Dept.  of  Agriculture,  at  Sandy  Hook,  N.  J. 
jutomatic  Scales — Washington,  D.  C. — Bids  will  be  re- 
d-d  until  3  p.m..  Feb.  11.  by  the  Electrical  Engineer,  in 
|?e  of  automatic  scales,  Treasury  Dept.,  Washington,  D. 
]dt  furnishing  and  installing  complete,  automatic  weigh- 
dmd  recording   scales.     C.   S.   Hamlin,   Asst.   Secy. 

ii 1 1  cl i ii ii-  Repairs — Washington,  D.  C. — Bids  will  be  re- 
Id  until  3  p.m.,  Jan.  31,  by  Oscar  Wenderoth,  Superv. 
J .,  Treasury  Dept.,  Washington,  D.  C,  for  alterations  and 
us  to  the  old  building  of  the  U.  S.  Bureau  of  Engraving 
^Printing,   Washington,  D.   C. 

J  xcavation — Washington,  D.  C. — Bids  were  received  Jan, 
■  the  Superintendent,  U.  S.  Capitol  Building,  Washington, 
I,  for  excavation  work  as  follows:  Austin  Humphries  Con- 
ation Co.,  Baltimore,  Md..  7Sc.  per  cu.yd.  I.  H.  Fisher, 
Ihington,  D.  C,  85c;  Warren  F.  Breizer  Co.,  Washington, 
.,  75c;  E.  G.  Gummel,  Washington.  D.  C,  70c;  Wm.  F. 
,  Washington,  D.  C,  $1  cu.vd.  for  addition,  25c.  for  deduc- 
Cranford  Paving  Co.,  Washington,  D.  C.  75c;  Hays  & 
Tier.  Washington,  D.  C,  SOc;  George  Hyman,  Washington. 
..   75c     Noted  Jan.   1 

amps — Washington,  D.  C. — Bids  will  be  received  until  11 
Feb.  14,  by  H.  R.  Stanford,  Chief  Bureau  of  Yards  and 
|  is.  Navy  Dept.,  Washington.  D.  C,  for  furnishing  and  in- 
ing  on  foundations  provided  by  the  Government  in  the 
rat  power  plants,  U.  S.  navy  yard,  Mare  Island,  Calif.,  and 
?t  Sound,  Wash.,  two  motor-driven  fire  pumps  of  1000 
bns  per  minute  capacity,  150  lb.  per  sq.in.  gage,  head. 
mated   cost,    $14,000. 

•Refrigeration — Washington,  D.  C. — The  Bureau  of 
Is  and  Docks,  Navv  Dept.,  Washington,  D.  C,  has  award- 
to  the  RAILWAY"  &  STATIONARY  REFRIGERATING 
18  Pine  St.,  New  York,  contract  for  installing  refrigerat- 
and  ice-making  systems  in  the  naval  hospitals,  at 
gla,  Mass.,  Portsmouth,  N.  H.,  Newport,  R.  I.,  and  Nor- 
,  Va.,  at  a  total  of  $24,694.  Noted  Oct.  IB. 
teel  Towers — Washington,  D.  C. — Bids  will  be  received 
1  11  a.m.,  Jan.  31.  by  H.  R.  Stanford,  Chief  Bureau  of 
Js  and  Docks.  Navy  Dept..  Washington,  D.  C,  for  the 
■truction  of  two  steel  towers  and  concrete  foundations 
he  navy  yard.  Washington,  D.  C.  Estimated  cost,  $12,000. 
■tructural  Steel — Washington,  D.  C. — Bids  will  be  received 
1  11  a.m..  Feb.  7,  bv  H.  R.  Stanford.  Chief  Bureau  of  Yards 
Docks.  Navy  Dept..  Washington.  D.  C,  for  about  1100  tons 
fabricated  structural  steel,  including  castings  and  pipe 
i   for    stairways    for    five    buildings,    and    about    40    tons    of 

I  reinforcing  rods. 

•lotnr  Dredge  Tenders — Norfolk.  Va. — Bids  will  be  re- 
ed until  noon.  Feb.  12,  by  E.  Eveleth  Winslow.  Lt.  Col.  U. 
..  Norfolk,  Va.,  for  the  construction  of  two  motor  dredge 
lers   Perry   and   Skycoak. 

hDredglng — Charleston,  S.  C. — The  contract  for  dredging 
Vinyah  Bay.  S.  C.  has  been  awarded  to  P.  Sanford  Ross, 
,  Jersey   City,   N.   J.,   at    $50,000.      Noted   Jan.    8. 

KRepalrs  to  Vessel — Charleston.  S.  C. — The  contract  for 
King    and    repairing    steam    light    house    tender    "Cypress," 

_     been    awarded    to    the    CHARLESTON    NAVY    YARD,    at 

I  16.      Noted  Dec.   25. 

|J*teel    Towers — Key    West,    Fla. — Bids    will    be    received    un- 

II  a.m.,  Jan.  31,  by  H.  R.  Stanford.  Chief,  Bureau  of 
ds  : i  r s rl  Docks.  Navy  Dept.,  Washington.  D.  C.  for  the  con- 
ictimi    of    three    steel    towers    at    the    U.    S.    naval    station, 

West,    Fla.      Estimated    cost,    $15,000. 

Klrvntor — Vicksburg.  Miss. — Bids  will  be  received  until 
Jan.  30,  by  Oscar  WVnderoth.  Superv.  Arch..  Treasury 
Washington.  [>.  ('.,  f,.r  the  installation  of  an  electric 
scnger  elevator  In  the  extension  U.  S.  post  office  and 
rt    house    at    Vicksburg.    Miss. 

Hprt  Office — shell, will,..  Tenn. — Oscar  Wenderoth, 
■erv.  Arch.,  Treasury  Dept.,  Washington,  D.  C.  has  re- 
ed all  bids  received  for  the  construction  of  a  post  office 
Shelby  vill.-,    as    being    in    excess    of    the    amount    availabli 

lee   Piers     Cincinnati,   Ohio      Rids    were   received   Jan.   9,   by- 
Col.   Jervey,    for    the   construction   of    two    Ice    piers    in    the 
o    River    al    Oalllpolis,    Ohio,    :is    follows        Pfaff-Smith    Co 
Aston.   $40,201;    Hord   Construction   Co.,    Maysville,   $37,363; 
Co.,    St.    Albans.    \v     Y.<  .    >::r.  ■;.■"      i:     <:     Nave    Bros., 
tumoutli.   $49,486;    Curtis   &   Shumway,    Portsmouth,    $39,961; 
Co.,    Chicago,    $41   112;    Wm     W.    Barbour,    Cln- 
16,  191  ;    Frank    I  lew  all,    I  luntington,    $  1 1  965 

Post  nm.-e  Salem,  Ohio  P.ids  were  received  Jan.  7.  by 
:ir   Wenderoth,   Superv    Arch.,   Treasury    Dept..    Washington, 

i,ini  n ,n   ,,i     ,    post    offii  •    .,i    Salem  i  l 

s:     fa)    Limestone   (b)    sandstom        Richard   1    Collins,    Al- 

,  ,  ,      61.S44      fb)       14  Ro  Kaiser,    ohi- 

o.  Til.,   fa)     6,1    i.i     66.100     p   F  Schellenberg  Co    Pitts- 

uh.   i'.i,,,.   (a)     65.; "-.'   •    P     \i.i"'tt   Construc- 

i    Co.,     Nev,      v,,,i.       fa)     (63.600,     fb)     $66 George     W. 

e«    Construction    Co.,    Chicago,     fa)        61,636      fb)     $664,186, 

ties  Dewatt,   Canton    Ohio,    fa)     64  1     rb)      66 Thomas 

Resell.    Wooster,    Ohio,    fa)      60    i)    062,960      William 

rlv.    Indianapolis,    ind.    fa)    $71,874.    n,i    $78,750;    John    ffl. 

Her    Co.,    Minerva,    Ohio,     fi 2,363,     fb)     $64   168,     H      B. 

""-    Lafayette,    [ml  .    fa)   $62,919     fb)      66  "otters    l.nni- 

Co.,    Rasl    Liverpool,   Ohio,    (a)   $61,440.     Not»d    Dec.    I 


Dam — Evansville,  Ind. — The  War  Department  has  decided 
on  the  location  for  a  dam  at  Cypress  Creek,  near  Evansville, 
Ind.  It  will  extend  across  the  Ohio  river  and  will  cost  $1  - 
500,000. 

Water,  Sewer  and  Plumbing  Systems — Jeffersonville,  Ind. 
— Bids  will  be  received  until  10  a.m..  Jan.  28,  bv  Maj.  Joseph 
T.  Davidson.  Depot  Quartermaster,  to  install  a  water-power 
system,  a  plumbing-  and  sewer  system,  and  construct  a  cess- 
pool at  the  Andersonville  National  Cemetery;  Andersonville, 
Ga. 

Uuurrying — Detroit.  Mich. — Bids  will  be  received  until  2 
p.m.,  Jan.  19,  by  the  Light  House  Inspector,  Detroit.  Mich., 
for  the  privilege  of  quarrying'  rock  from  the  light-house 
reservation,    Middle   Island,    near   Marquette.    Mich. 

+('onduits  anil  Wiring — Port  Huron.  Mich. — The  contract 
for  the  installation  of  a  conduit  and  wiring  system  in  the  U 
S.  post  office  and  courthouse  at  Port  Huron.  Mich  has  been 
awarded  to  the  CARROLL  ELECTRIC  CO.,  Washington,  D.  C, 
at    $419o.      Noted   Dec.    IS. 

elevators — Minneapolis,  Minn. — Bids  will  be  received  until 
3  p.m.,  Jan.  30,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  \\  ashington,  D.  C,  for  an  electric  passenger  elevator, 
electric  push-button  lift,  electric  push  button  dumb  waiter 
hydraulic  freight  and  hydraulic  ash  lift  in  the  U.  S.  post  office 
at  Minneapolis,  Minn. 

+Roof  Work— -Fort  Riley.  Kan. — The  contract  for  roofing 
artillery  school  No.  80  and  82,  at  Fort  Riley,  has  been 
awarded  to  RINNER  &  WARREN,  at  $4496.     Noted  Jan.   1. 

Post  Office — Boonville,  Mo. — Bids  will  be  received  until 
i  p.m.,  Feb.  11,  by  Oscar  Wenderoth.  Superv.  Arch.,  Treasurv 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (in- 
cluding mechanical  equipment,  interior  lighting  fixtures  and 
approaches)  of  the  TJ.  S.  post  office  at  Boonville,  Mo.  It  will 
??„Sne  story  and  basement,  fireproof  construction,  ground  area 
4000  sq.ft. 

.  +Po,ntoo"-s  and  p'Pe  Lines — Little  Rock,  Ark.— The  con- 
tract tor  furnishing  pontoons  and  pipe  lines  for  dredges 
"Taber  and  "McGregor,"  has  been  awarded  to  the  AMERI- 
CAN BRIDGE   CO.,   New  York,   at   $45,654.      Noted   Dec.    25 

Conduit  and  Wiring  System — Texarkana,  Ark. — Bids  were 
received  Jan.  5,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury 
Dept,  Washington,  D.  C,  for  a  conduit  and  wiring  system 
and  lighting  fixtures  in  the  U.  S.  court  house  and  post  office 
?}.,  Texarkana,  as  follows:  Piepkorn  Heming  Electric  Co! 
Milwaukee,  Wis.,  $34S5;  Herman  Andrae  Electrical  Co.,  Mil- 
waukee. Wis.,  $3225;  Penn  Electric  Co.,  $4215:  the  Wentworth 
Dean  Electric  Co.,  Lima,  Ohio,  $4938;  Strang  Electric  Co., 
Philadelphia,  Penn.,  $4129;  Hardin  Electric  Co..  Texarkana, 
Ark.,  $4319;  Carroll  Electric  Co.,  Washington.  D.  C.  $410" 
Noted   Dec.   18. 

+Post  Office — Marlin.  Tex. — Oscar  Wenderoth,  Superv 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  rejected  all 
bids  recently  received  for  the  construction  of  a  post  office 
at  Marlin,  Tex.,  as  being  in  excess  of  the  amount  available 
Noted  Nov.   13. 

Brick  Hospital — Fort  Sill,  Okla. — Bids  will  be  received 
until  2  p.m.,  Feb.  11,  by  Cato  Sells,  Comr.,  of  Indian  \ffairs 
Washington.  D.  C  for  the  construction  of  a  brick  hospital  at 
Fort  bill.  Kiowa  Indian  Reservation,  Oklahoma. 

Elevator  Plant — Denver.  Colo. — Bids  will  be  received  un- 
til 3  p.m.,  Feb.  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas- 
ury Dept.,  Washington.  D.  C.  for  an  elevator  plant  in  the 
«,.?■  n^?sk-^ce.-  Denver.  Colo.  Tracy,  Swartout  &  Litch- 
field, 244  Fifth  Ave.,  New  York,  are  Archs. 

Post  Office — Grand  Junction,  Colo. — Bids  were  received  as 
follows.  Jan.  6,  by  Oscar  Wenderoth,  Superv.  Arch  Treasury 
Dept.,  Washington.  D.  C.  for  the  construction  of  a  post  office 
at  Grand  Junction:  (a)  light-colored  Colorado  marble;  (b) 
light-colored  other  marble;  (c)  Colorado  sandstone-  nil 
light-colored  limestone.  W.  C.  Bover,  Grand  Junction,  Colo, 
(a)  $98,954;  (d)  $90,354.  F.  H.  Cowell,  Denver,  Colo.,  (a) 
$100,945:  (c)  $94,725;  (d)  $93,3S2.  J.  H.  Wiese.  Omaha,  Neb. 
(a)  $102,100;  (d)  $93,944.  Frank  Kirchhof  Lumber  Co.,  Den- 
ver, Colo.,  (a)  $111,104;  (d)  $104,300.  Hiram  Llovd  Building 
&  Construction  Co.,  St.  Louis,  Mo.,  (a)  $105,217:  '(d)  S97  71? 
Noted    Dec.    4. 

+Post  Office — La  Junta,  Colo. — Oscar  Wenderoth,  Superv 
Arch..  Treasury  Dept.,  Washington,  D.  O.  has  rejected  all 
bids  recently  received  for  the  construction  of  a  post  office 
at  La  Junta,  as  being  in  excess  of  the  amount  available 
Noted   Dec.   25. 

Bakery — Fort    Worden,    Wash. — Bids   were    received    by    the 

Constructing   Quartermaster.    Dec.    31.    for   the    construction    of 
an  addition  to  the   bakery  at  Fort  Worden,    Wash,     as   follows 
Eckman    *    Mowatt.    Seattle.    Wash..    S2192.    M    .[     I', .stun     Port 
Towns.n.l.   Wash.,   $2630,  McKenzie   &   Williams,   Milton.  Wash 
$2999.     Noted  Dec.   is. 

*Post  Office — Berkeley.  Calif. — Bids  will  be  received  until 
3  p.m..  Feb.  in.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasurj 
1  >•!''  .  Washington,  D.  C,  for  the  construction  (Including; 
mechanical  equipment  and  approaches)  of  a  two-story  and 
basemen!  (with  a  one-story  rear  extension)  building  of  n  - 
00       ilt.    ground    area,    nonlirepi-oof   construction    (except    first 

11 mposition   and    tile    roof   for   the   1".   S,    post    office   at 

Berkeley,    Calif. 

Oil    Pipe    Line    and    Burners-  Fort     Rosecrans,     Calif. — Bids 
will    be  received    until    n    a.m.,    Feb     2,   by    Lt.    if.     \     McCune 
Coast  Artillery  Corps,   r    S.   A„   for  extension  of  oil  pipi 
installation   of  oil   burners,   and   central  air   plant.   Fort  Rose- 

,11,  lis 

Pipe    Lines    and    Oil    Burners       Fori     Rosecrans.      Calif. — Bids 

"  '"    '"     receive! |    .  i       .,,      i.vi,     i.    D3    Lt.  H      \     m 

\,t iiicry  corps,   CJ.  S.  A.,   for  extension  of  oil   pipi 
and  installation  of  oil  burners  In  offlei 
tral  air   planl   to  all  oil  bu 

Outlet  pines     I,,.  KMs  were  received  Dec 

-■'    by  the   i      S     Rei  tarnation   Servlc  <.,-     .-,,,- 

,"'',|-Nl1  lature  Dam.  North  Platte  Pro- 

!':'  ' .  »    I  wrs:     The    Easl    Jersey    r*lpi     i  ,       50    Church 

SI  ■    N' ■"'    rork,    (4288,    ii-     Wm     B,    Pollock  Co      v..,,,,  gsti w, 
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Ohio,    $5800,    Riter    Conly    Mfg.    Co.,    Pittsburgh,    Penn.,    $6310, 

ican    Spiral    Pipe    Works,    Chicago,    111.,    $6475,    S.    Morgan 

Smith    Co.,    York,    Penn.,    $6600,    Pelton    Water    Wheel    Co.,    New 
$7300,    Pulton    Engine    Works,    Los   Angeles,    Calif.,    $12,- 
.'3  4. 

Fabricated  Structural  Slecl — Pearl  Harbor.  Hawaii — Bids 
will  be  received  until  11  a.m..  Feb.  7,  by  H.  R.  Stanford.  Ch„ 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C.  for 
about  1100  tons  of  fabricated  structural  steel,  including  cast- 
ings and  pipe  rails  for  stairways,  for  five  shop  buildings  at 
tin'  U.  S.  naval  station,  Pearl  Harbor,  and  about  40  tons  of 
steel   reinforcing   rods.      Erection    is    not    included. 

Coal  Colliers — Panama — Bids  will  be  received  until  noon, 
Feb.  2,  by  Josephus  Daniels,  Secy.,  Navy  Dept.,  Washington, 
D.  C,  for  the  construction  of  two  colliers  for  the  Isthmian 
Canal    Commission. 

p  , ,-..1,.,:,  ix — Panama — Bids   wil   be    received    until    10:30    a.m., 
War.    23.    by   Maj.    F.    C.    Boggs,    Corps    Engrs.,    U.    S.    A.,   Wash- 
ington,   D.   C,  for  furnishing  four  steel   tugboats   for   handling 
ill    docking   of  vessels   at   entrances    to   the    Panama   Canal. 
MISCELLANEOUS 

Tunnel — Boston,  Mass. — The  Boston  Transit  Commission 
brs  estimated  the  cost  of  constructing  a  tunnel  to  Chelsea  at 
$6,700,000      E  S.  Davis,   15   Beacon    St.,    Boston,   is   Ch.   Engr. 

Dredging — Boston,  Mass. — Bids  were  received  as  follows, 
.lan.  7.  bv  the  Directors  of  the  Port  of  Boston  for  dredging 
(a)  197,350  cu.vd.  outside  harbor  line:  (b)  320.00,1  cu. yd.  inside 
lr-rbor  line:  Bav  State  Dredging  Co..  Ltd.,  (a)  $29,602;  (b) 
Sol. 200;  total,  $80,802;  Eugene  Breymann.  East  Boston,  (a) 
$31,576;  (b)  $51,200;  total,  $82,776;  Coastwise  Dredging  Co., 
Norfolk,  Va..  (a)  $35,523;  (b)  $62,400;  total  $97  923.  HP. 
converse  &  Co..  Boston,  (a)  $5S.465;  (b)  $101,600;  total  $160 ',- 
065:  Eastern  Dredging  Co.,  Boston,  (a)  $5S.,12;  (b)  $101, bOO, 
total,    $160,312. 

Barge  Canal  Work— Albany,  N.  Y.— Bids  will  be  received 
until  noon.  Feb.  3.  by  Duncan  W.  Peck,  State  Supt,  Pub .  Wks, 
Albany,  for  Barge  Canal  Contract  No.  1S-A.  Erie  Canal  Sect. 
1  the  working  requiring  the  completion  of  the  canal  trorn 
Mlndanville  to  Little  Falls.  8.91  miles;  engineers  estimate, 
$1591.536;  and  for  Contract  No.  74,  Erie  Canal.  Sect.  1.  the 
work  requiring  the  excavation  of  a  channel ^m  the  Hudson 
River  and  Mohawk  River  and  incidental  work  from  Station 
146  +  65  to  Station  171  +  90;  length.  48  miles;  engineers  esti- 
mate.  $256,372. 

+*Hnrge  Ca-al  Work— Albany,  N.  Y.— (Official)  —  Bids 
v-e re  received  Jan.  6.  bv  Duncan  W.  Peck.  State  Supt.  Pub. 
Wks  Ul.iv'  for  Terminal  Contract  No.  14.  which  pro- 
vides fo.  a  doekwall  and  appurtenant  structures  at  Troy 
NY.,  and  Terminal  Contract  No.  21, .  which  provides  for 
dredging  a  harbor,  constructing  two  piers,  bulkhead  walls, 
etc     in  the   Erie   Basin    at   Buffalo,  N.   Y.— Contracts   have  been 

;.,id,:.dhasEionows:'n  To  theWALSH  CONSTRUOTIC »N  CO 
unvenport.  Iowa,  for  Contract  No.  14,  at  $12t..3h5.  to  H.  b. 
KERBOUGH.    Inc.,    6    Church   St.,    New   York,    for   Contract   No. 

1 '*'  +Co$nti-actfNo.    116.   which   provides   for   the   construction    of 
th-    substructure     supersti  u . tar;-   and   apprceihss    :r   tn: 
Poad  Bridge  at  Station  5410  +  73, 
No.    46,    and    for   completing    the    subs 
constructing     the    superstructure     of 
E   idge   at   Stati    n    5700  +  75   within    tl 
■     has   been  awarded  to  the   WALSH 
$72  135.       Complete    lists    of    bidders 
are  noted  under  Contract  Prices. 

Civic  Center—  Brffalo,  N.   Y  —  Plans  for  a  civic  center  have 
be,  ,     .    •    ■'    <d    by    II.    J.   Marsh,    Asst.    City    Engr.      They    will 
Emitted    to    the    City    Council    and    the    Terminal    Com- 
mission. 

x.,,,,„pl, Newburgh.     N.     Y. — The     contract      has      been 

..wW-'    "    the   AC     111,,!".,    Lumber   Co.    to    WILLIAM   PAR- 
■   "wburgh     tor    the   construction  of  four  wharves,  ag- 

til     1800    H 

i-omfori    Station— New    York,   N.    T. — ( Official)—  Bids    were 

"''.:';  follow"    Dec!  30,  by  the  President  oi    the  Borough 

,,    ,„r    the    construction    of    a    ,.u  ■"'■    ••<'>"■; *    *?-_ 

5Up9hthpsth;'. '  ■;::.:,;:':, uri:i.L''N:"vnvo!-u:l,$i^H,. 

.  ...     20,993;  Jam?.    ««»'.   Ml, »;    Elton 

Contracting    Co.,    $2ff,767;   Joseph    Bolaban,    $20,568 

+v'1i;'''''!if;',lH:'l,::^Hw;:,;;;;;lT1;;1  , .' '  rsM; 

It     Brooklyn    foi    i tru,  Hon  ol    tl lectins    line   be- 
tween the  Luthern  O  m,                        '  i   th,     *:  "  '     v '"  ,  '".";    ' 

-Vl,.-  ...  lorted.  has  1 w  ard,  d  to  the  I  HCBNIX 

CONSTRUCTION  CO.     11    Park    Low,  New   Y...1  .  ;.,   ..i .00 

to  th,    api I  a 'ubli,     lervic,    C 

Mot    ,-  "  Track     New  York.  N    v.     •(Borou  rh   ol     -i.... 

b,    ,    ce    ed  until   n    Jan    I  K  b     i.    a.  <  . 

.-  ,,     1,,,,-h     Pier    '     i""'    of   Battery    Place    North 

^Tver1    I  ""   " '•"I   motor-dHven 

truck, 

I'lnvur..,,.,.!       MeW    York.    N.     T         ": \g*    "'     >  ',■'"  '','■"   I  I   '    I 

':,'r..;, 

'■' ' 

..   , rorl 

' 
.-I,-.,  '      v      The    I 

"- "■ 


tlvn  the  limits  of  Contr 
bstructure  and  approaches 
f  the  County  Line  Road 
•>...  limits  of  contract  No. 
INSTRUCTION  CO.,  at 
■    the    above    contracts 


and   is   to   be   operated   by    the    Interl.nroug  I,    Rapid    Transit  G 
The    section    of    the    Jerome    Ave.    line    extends    from    182nd  Sal 
to   Wroodlawn   Road.      Both    of   these   contracts    have    been  SerJl 
to  the  Interborough  Co.  for  its  approval,  after  which    bids  wil  ' 
be   asked. 

Bulkheads — New    York.    N.    Y. —  (Borough    of    Queens) — Th 
property    owners    of    Arverne    have    decided    to    construe, 
bulkheads  as  a  protection  against  the  repetition  of  the  damag 
caused   by   the    recent  storm.      J.    B.   Somerfield,   Arverne,   is  inll 
terested. 

♦  Coal    and    Ana    Handling    Apparatus — Poughkeepsie,    N.   "> 
— Bids   were   received,   Dec.  29,   by    the   State  Hospital  CommisH 
sion.    Albany,    N.    Y..    for    coal    and    ash    handling    apparatus 
the    Hudson    River    State    Hospital    Poughkeepsie.      The    Guar  i 
anty  Construction  Co.,   140   Cedar  St.,  New   York  submitted  th 
only   bid.   at    $28,325. 

Pier — Atlantic  City,  N.  .1. — Plans  and  specifications  ar 
being  prepared  by  Simon  &  Bassett,  1118  Chestnut  St.,  Phila 
delphia,  Penn.,  for  an  extension  of  Garden  Pier,  Rhode  Islam1 
Ave.,  Atlantic  City.  The  work  will  be  done  for  the  Pie! 
Realty    &   Holding    Co.,    409    Arch    St.,    Philadelphia. 

Seawall — Atlantic    City,    N.     J.  —  The    City      Commissi 
have   decided    to    construct   a   concrete   seawall   to   cost    $5 
as   a   protection    against    a    repetition    of    the    damage    cause,! 
by  the  recent   storm. 

I'ipe,  Stone,  Slag — Jacksonville,  Fla. — Bids  will  be  receive, 
by  the  Public  Works  Committee  of  the  Board  of  Bond  Trus! 
tees  until  Jan.  19  for  furnishing  and  delivering  as  may  b, 
required  from  time  to  time  during  the  current  year,  21.32: 
ft.,  of  12  to  63  in  galvanized  corrugated  iron  pipe,  1800  cu.yd- 
stone  and    1S00   cu.yd.   slag. 

^Drainage  (minis.  Dikes— Miami,  Fla. —  (Official) — All  bid: 
received,  Dec.  29,  for  the  construction  of  22  miles  of  drain 
age  canals  and  27%  miles  of  dikes  have  been  rejected  by  th. 
Everglades  Sugar  &  Land  Co.,  Miami.  New  bids  will  be  aske" 
V.   W.   Helm   is   Pres.      W.    J.   Kackley  is  Ch.    Engr. 

+Dredging — St.  Petersburg,  Fla. — The  contract  has  bee, 
awarded  by  the  city  to  the  HILLSBORO  DREDGING  CO., 
Tampa,  Fla..  for  dredging  in  Boca  Ceiga  Bay.  The  work 
will   require    500.000    cu.yd. 

+Dredge  Work — Greenville,  Miss. — The  Central  Dredglni 
Co.  has  awarded  the  contract  to  W.  J.  "WHITE,  Greenville,  foi, 
145,000  cu.yd.  of  floating  dredge  work  on  laterals  at  Green-] 
ville. 

Drainage — Donaldsonville,  La. — The  New  River  Drain 
District  of  Ascension  Parish  has  voted  to  issue  $175, 000 
bonds   for   drainage   work. 

Levee  Work — Shreveport,  La. — Bids  will  be  received  un 
Jan,  21  by  the  Caddo  Levee  District  Commissioners,  Shreve 
port,  for  levee  construction  aggregating  9500  ft.  J.  M.  Sentell 
is  Pres. 

Levee — Coshocton,    Ohio — The  Coshocton   County    Court 
ruled   that   the   County   Commissioners    may   build   the   levee 
the    six-mile    dam    in    conjunction    with    the    state.      The 
struction   of   this   work   was    enjoined. 

Ditch     Bonds — Dayton,    Ohio — Bids    will    be    received 
Jan.    27    by    the   County   Commissioners,    Dayton,   for    $40,000 
ditch  bonds.      W,  H.  Aszing  is  Secy. 

Retaining  Wall — Martins  Ferry,  Ohio — The  Pennsylvania 
Lines  West  of  Pittsburgh  and  the  Wheeling  Traction  Co.  have: 
reached  an  agreement  whereby  a  retaining  wall  will  be  built 
to  support  the  street  near  the  Aetnaville  Bridge.  It  will] 
be  of  concrete,  about  1000  ft.  long.  The  cost  of  construc-i 
tion  will  be  about  $10,000.  W.  C.  dishing,  Pittsburgh,  Penn.,' 
is   Ch.    Engr,    M.    W. 

♦  Concrete  Piling — Chicago.  111.  —  (Official) — The 
Island  Lines,  Robt.  H.  Ford.  Engr.  of  Track  Elevation,  hav 
awarded  the  contract  to  the  RAYMOND  CONCRETE  PI  " 
CO.,  New  York  and  Chicago  for  approximately  200,000  lin.i 
of  Raymond  concrete  piling  for  foundation  of  retaining  wall! 
abutments,  etc.  in  connection  with  track  elevation  work 
Chicago. 

Drainage — Kankakee,  111. — Bids  will  be  received  until   Feb 
3    by    the    Commissioners    of    Lewis    Drainage    Dist.    No. 
the    County    Clerk's    office.     Kankakee,     for    2060     cu.yd.     ope 
ditch   work,   2fi,400  ft.   S-   to   36-in.   shale   or   guaranteed   ceme 
tile    ditch,    junctions    and    tees;    and    for    repairing    15-ln. 
J,  F.  Schmeltzer,  Manteno,  [11.,  is  Engr. 

+  \>ssds-    Sturgeon    Bay,    Wis— P.TEBOLDT     &     W,  H.T1- 
Sturgeon    Hay.    have    been    awarded    contracts   for   building    tw 
lighters   for   the    Erie    Land    \-    Development    Co.,    Chicago.   Deo. 
1,     90    ft.     long,     29    beam     :m.l     9-11      hold,     house    structures    to 
cover   7,i   It.    ot"  length.      They    will    be   used   in   freight  traffic  In 
the   Chicago    River. 

Drainage  I'limpinc.  riant  M  u  -.,  ..  i  i  n.  low.-,  Illds  will  bl 
received  by  the  Supervisors  of  Muscat  inc  and  Louisa  Coun- 
ties al  the  office  of  the  County  Auditor,  Muscatine,  unlll  Jan. 
22  for  a  Bteam  driven  drainage  pumping  plant  The  Harman 
Engineering  Co.,    Peoria,   ill.   is   Engr. 

*Dllchcs  Muscatine.  Iowa  Contracts  have  been  aw 
as  follows  b\  the  Muscatine  anil  Louisa  Drainage  District  NO 
IS;  Seels.  1  to  r,  Inclusive,  to  CHAPMAN  liltos..  Odina.  olilo, 
al  I  lc  p,  i  •  .,  •  d  S,  eti  0.  ,"  and  S.  ...  I:  II  and  <1.  A  Mc- 
w  ii. 1. 1  \  >i:\  Chicago,  III  .  al  I  lc  per  eu. yd.  for  Seel  >i.  and 
I::'.,  per  cu.yd.  for  Sects.  7  ami  8  The  Main, on  LiiKincerlnK 
Co.,    Peoro     [11     I      Engl 

nil.  1 1 1  oil     Minn       Rids    will    he    r,  cell  ed    until    JanJ  I 

l,\      \\        ■  :       \l iv.     ,  ',  .lliil  >.        v  mil    .      I  'el  roil.      I.. i      ciiiihI 

Dlt,  h    No     13,    In,  ludlns    92  270    cu.:  d      estimated    c.sl 

Ditch      No.      I".      In,  liiilln         05.1  4  2     .ii  >  .1  ;      estlmati  il       0   I 

.    !..   ■ 

IlitclicN       I'.looniM.  1,1.     U.i        I'.i.l       "ill     be    \  ed     mil 

24   al    publi,    out,  i  -    b;      \     C       mi  ,-r.   c    k       ii    ilm   court  -house. 

Id       foi      H Ill -I  I'M lie      M       \V.      Ill  anil...  I'      

i  he   ,i.    r     Ward   


Levee     Texarkana     \ii.      Bids  will  be  recall 

i    ,„i    Leve,     i  ■•   <       •    i (    Will,  i    ■' 

I ructlni      '  i I  100    cu  s  d,    of   lev, 

banl     of  th,     Red  B w  llllams,   T,  v.. 

Th,     Moi  I  b,      ■        Co.,    Qood-H  i  a    l  tisl  I 

Tenn.    Ii    En 


/h  uary  15,  I'1 1  t 


E  N  G  I  X  E  E  R  1 1\  <i     N  E  \Y  S 


:;; 


h  Work.  Levees — Osceola,  Ark. — The  St.  Francis  Val- 
rineering  Co..   of  Osceola.   Ark.,    is   making   surveys  and 

11°-  plans  and  specifications  for  the  reclamation  ot 
;0  000  acres  of  wet  land  in  Craighead  County,  Ark.    The 

yill    probably    call    for    about    2,000, cu.yd.    of    ditch 

some    small    levees    and    several    steel    bridges.       Bids 

asked   in    February. 
Inase — Bav    City,    Tex. — The    Bay    City    Drainage    Dis- 

Matagorda  County.  Bav  City,  will  vote  Jan.  15  on  the 
tion  to  issue  $100,000  for  supplemental  drainage  work. 
I„age — Cuero.  Tex. — The  De  Witt  County  Commission- 
ero,  are  considering  an  issue  of  $50,000  in  bonds  for 
istruction  of  a  drainage  system   in   Cuero   District. 

•  Line — Electra,  Tex. — G.  C.  Greer,  Beaumont.  Tex.,  is 
ed     in     the     construction     of    an     N-in.     pipe     line     from 

Tex.,  to  the  Tulsa,  Cushing  and  Ardmore,  Okla..  oil 
1.00  miles  in   length. 

•  Line — Oklahoma — See    item    under    Electra,    Tex. 

leu  and  Concrete  Work — Tacoma.  Wash. — The  WIDELL 
tnkato,  Minn.,  has  been  awarded  the  contract  for  driv- 
•s  and  for  concrete  work  for  the  Northern  Pacific  Ry. 
Tacoma,  at  $65,000. 

It — Portland,  Ore. — The  Portland  Dock  Commission  will 
;k  for  bids  for  the  construction  of  the  East  Side  Dock 
erected    between    East    Oak    and    Washington    Sts.       It 

525  ft.  long,   of  concrete,   mill  construction. 
re-House — Berkeley.      Calif.  —  The      City      Council      has 
d    a    contract    to    the    CLINTON    FIREPROOFING    CO., 
incisco.  Calif..  $23,375  for  the  erection  of  a  firehouse  at 

and  Shattuck  Oves. 

bur  Improvements — Berkeley,  Calif. — The  city  plans 
ements    to    its    harbor    as    follows:       Extension    of    the 

municipal  wharf  westerly  2200  ft.,  or  7000  ft.  from 
lie  line;  the  construction  of  a  bulkhead  one  mile  north- 
rom  the  end  of  the  mole:  dredging  a  deep-water  ship 
1  the   entire   length   of  the  wall  and   the   reclamation  of 

area  of  land.     A  belt-line  will   be  built  connecting  the 
locks    at    the    bulkhead    line    with    the    land    and    the 
!S  now  operating  in  Berkeley. 
cturnl    Steel — Los  Angeles,    Calif. — The    Llewellyn    Iron 

Los    Angeles,    has    submitted    the    lowest    bid,    at    $33,- 

•  furnishing  and  erecting  the  structural  steel  for  the 
shed    to    be    built    on    Municipal    Dock    No.    i    at    Los 

5    Harbor.      The    other    bids    received    by    the    Board    of 
works    follow:      Union    Iron    Works.    $88,745;    Willis    B. 
88,900;  Security  Construction  Co.,   $91,845;   Peter  Conlev 
I  1,000. 

I  Rolling  Doors — Lo.s  Angeles,  Calif. — The  United 
Hetal  Products  Co..  75u  Keller  St.,  Los  Angeles,  has 
:ed  the  only  bid  at  $60,291  for  furnishing  the  steel 
doors  for  Shed  No.  1.  Municipal  Dock,  No.  1,  Los 
i  Harbor. 

irf    Extension — Los    Angeles.    Calif. — The    Harbor    Corn- 
will    construct    the    proposed    400-ft.    extension    to    the 
1   Island    Channel    wharf    bv    force   account.      Estimated 
.1.500. 

Ilwuy  I  equipment — San  Francisco,  Calif. — Contracts 
terial  and  equipment  for  the  municipal  railway  exten- 
ve  been  awarded  by  the  Board  of  Public  Works  as  fol- 

'..   ttie    I'NITED   STATES   STEEL   l'l;n|.LTt'TS   CO.,  New 
"r  I     rails,     rail    joints    and     fastenings.     $166,000;     rail 
-".";    track   specials,    $97,000:    PAYNE   BOLT    WORKS, 
ancisco.    steel    tie    rods    and    nuts,    $3600;    ECCLES    & 
San     Francisco,     tie-plates,     brace-plates,     and     rail- 
$15,500;     CASPER     LUMBER    On..    San     Francisco,    del- 
T.isstles,     $39,000:  .  JEWETT    CAR    CO.,    Newark.    Ohio, 
■    bodies,    $300,000;     BALDWIN    LOCOMOTIVE    WORKS, 
lphia.    Penn..    trucks    for    loo    cars,    $62,000;    WESTING- 
ELECTRIC       MANUFACTURING      CO.,       Pittsburgh, 
rgh      Penn..     motor    equipment     for    loo    cars,     $236,000; 
WGHOUSE   TRACTION-BRAKE   CO..    Pittsburgh,    Penn., 
ke  equipment,   $23,000. 

bor      Improvement — Redwood      City,      Calif. — The      city 

0  improve   the   harbor  at   a   cost    of   $100,000. 

■Bel— Richmond,  Calif.— The  SI  1  ATTl'CK-EDDINGER 
n  Francisco.  Calif.,  has  i.e.  n  awarded  the  contract  by 
r  for  constructing  the  municipal  tunnel  and  roadway  to 
I  Br  front  at  $232,000. 

1  Roll* — Montreal,   Que. — The   Canadian   Pacific   Rj     Co., 

awarded  contracts  as  follows  for  steel  rails: 
|  ALOOMA  STEEL  Co..  Algoma.  Out.,  for  100.000  inns. 
Dominion   STEELE   CO.,    Montreal     for   25,000   tons. 

proving     Loek — Cornwall,      Out.      L      K        Jones       Asst 

Minister    and    Secy.     Dept.     Rys.    and     Canals.     Ottaw  i, 

irded   the  contract    to   the   KENNEDY   CONSTR1   C 

!0       LTD.,     136    si      .lames    St..     Montreal.    Que.,    for    im- 

r  the  lower  lock.  No.  2iio,  Ontarlo-St.   Lawrence  Canals, 

111  Canal. 

I     0  ■    i        ■  Onl  Kills     Will      be      reciv. I      until      Jail. 

Lake  Coast    Ti  ailing   Co      l.i.l      I'nlon    Bank   Chambers, 
rllllam,    r.n    the   construction   of   8    dock    at    Camp    Bay, 

I    Tentlnic    I'lonl      Ottawa      Onl        lilds     will     be    received 

16,    by     It      C.     I  >esi  ...  h.  i  s,     Si  c>      'I  ..  |.i       I  i.l 
I,  for   con   tructin       tddltlon      to    the    fuel-testing    plant 

Unrf.    Etc.      HI.  h i  '  mt       Tin      I  leparl  menl 

Me    Win  I         '  H  i  a  .... ...    .  mi       ha       .  «  .i .  ded    II ntrnct     ... 

i  'UN  iA  i.e.'.    CO.,    for    the   eon   true!  a    w  hai  r   at 

.1    $21.71 6 

lark       i:   inilmalt.      It.     C,— Tin  ei  timent. 

poi  I  I'd      .•  ili    n  i '  .  i    .    .      i    slli      .I     i :    .i  iiima  ii     ..a    which    to 
It.    i  '.    1  lesi  oi 

IK)nt  ec;      I  iepl     Pub 

eh      R.  lb   nl.     Ii      c      Tin      i  '.  pin  tin.  in     of     I'ui, lie 

|     Ottawa.      'Hit         hi  .■•..ii, I., I      II alia,  i      to      l:        M 

■oi  i     \  II..  i  ill.    Ii.    C,    for   const  ructln 
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Boston,  Mass. — Bids  will  soon  be  received  for  the  Const 
tion  of  the  State  House   Extension  on   Beacon  Hill.      Chapman. 
Sturgis    &    Andrews,    505    State    House    Bldg.,    are    the    Archs. 
Albert    T.    Langtry,    Springfield,    is    Chn.    of    the    State    House 
Bldg.    Comn. 

Herbert  L.  Wardner.  Arch.,  93  Federal  St.,  has  been  se- 
lected to  draw  the  plans  for  an  elementary  school  to  be 
erected  at  Gold   and   5th   Sts.,   South   Boston. 

The  School  House  Committee  has  selected  Harrison  At- 
wood.  Arch..  61  Alban  St..  Boston,  to  draw  the  plans  for  a 
school   in   the   Washington    District. 

.\eirton  Centre,  Moss. — Trinity  Episcopal  parish  will  erect 
a  church,  costing  $50,000  on  the  site  of  the  present  one.  The 
building  will   be   constructed   of    limestone. 

Springfield,    Mass. — A  hospital,   as  a  memorial  to   Frederick 

W.  Chapih,  will  be  erected.     It  will  be  four  stories,  brick  an  I 

steel.      The    estimated    cost    is    $75,000.  Kirkham    &     Parlett, 
Springfield,   are   the  Archs. 

Springfield.  Mass. — Bids  are  being  received  by  The  Samuel 
M.  Greene  Co.,  Springfield,  for  the  erection  of  a  four-storj 
bottling  plant  at  Charles  and  Liberty  Sts.  for  the  Springliell 
Breweries  Co.  The  building  will  be  50x144  ft.,  reinforced 
concrete,   and    brick.      Noted   Nov.    6. 

Wnlthnm,  Mass. — The  Board  of  Aldermen  has  purchas.  .1  a 
site  and  will  erect  the  Francis  Buttrick  Memorial  Libra  •■>■ 
Mr.  Buttrick  bequeathed  a  sum  of  money  which,  with 
interest,   amounts  to   $125,000. 

Providence,  R.  1. — (Official) — The  Brown  University  Cor- 
poration will  erect  a  three-story  and  basement  Biological 
Laboratory.  50x120  ft.  The  building  will  be  brick  and  will 
cost  $100,000.  Crain  &  Ferguson,  15  Beacon  St.,  Boston.  .Mass.. 
are    the    Archs.      Noted    Jan.    8. 


i The    Acme    Wire    Co..    has    award.  .1    the 

section  of  a  two-story  reinforced  concrete 
to  the  ABERTHAW  CONSTRUCTION  Co.. 
W.    Robinson.    42    Church    St..    New    Haven. 


+  I  la  mile  n.     (tiui 

contract  for  the  e 
factory,  60x400  ft. 
Boston,  Mass.  L. 
Conn.,  is  the  Arch. 

*Ellenville.  N.  Y. —  i  Officials) — Bids  will  be  received  bv  H. 
Westlake  Coons.  Secy.  School  Board,  until  Feb.  2.  for  the  ere  - 
tion  of  a  high  school.  Plans  may  be  seen  at  the  office  of  the 
Arch.,  S.  O.  Lacey,  415  Phelps  Bldg.,  Binghamton,  N.  Y..  or  at 
the  office  of  the  School  Board,  Ellenville.  The  building  will 
be  brick,  four  stories,    79x119   ft. 

Freeport.  X.  V. — The  Board  of  Education  District  No.  9, 
has  had  plans  prepared  by  Charles  M.  Hart,  Arch.,  for  the 
erection  of  a  school  house  on  Grand  and  Columbus  Aves.  The 
building-  will  contain  11  classrooms,  office  and  an  auditorium, 
and  will  be  two  stories.     The  estimated  cost  is  $70,000. 

New  York.  jr.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  are  being  received  for  the  erection  of  a  six-story  apart- 
ment house,  87x100  ft.  on  160th  St.  near  Fort  Washington 
Ave.,  for  the  Pedwit  Realty  Co.,  1029  East  163d  St.  S.  Katz, 
1  Madison  Ave.,  is  the  Arch.  The  estimated  cost  is  $150,000 
Noted   Jan.    8. 

(Borough  of  Manhattan)  —  (Official) --Bids  are  being  re- 
ceived by  Julius  Tishman  &  Sons.  Inc..  299  Broadway,  for  the 
erection  of  a  nine-story  tenement.  SSxlOO  ft.  on  95th  St.  near 
Amsterdam  Ave.  The  estimated  cost  is  $150,000.  Schwartz  & 
Gross.   347   Fifth  Ave.,  are  the   Archs.     Noted  Jan.   S. 

(Borough  of  Manhattan)  —  (official) — Bids  will  be  received 
by  C.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  Department  oi 
Education,  until  3  p.m.,  Jan.  19.  or  the  general  const  ruction. 
including  plumbing  and  drainage  of  Public  School  No  52,  on 
Academy    St.,    between    Broadway    and    Vermilvea     Ave 

(Borough  of  Manhattan) — The  Astor  estate  will  erect  a 
theater,  seating  3000,  at  Broadway  and  95th  St.  for  B.  F. 
Keith. 

(Borough  of  the  Bronx) — Louis  E.  Kleban,  1116  Jackson 
Ave.,  will  erect  two  six-story  apartment  houses  at  170th  St 
an. I  Wilkins  Ave.  .Maximilian  Zlpkes,  220  Fifth  Ave.,  is  the 
Arch.       The    estimated    cost    is    $200,000 

(Borough     of     Brooklyn) — Blng    &     Bing,     505     Fifth     Ave 
Manhattan,     will    erect    two    eigiu-siorv    elevator    apartment 
houses   on   Schermerhorn  St.   near  Clinton   St.      The   esti 
cost  is  $600,000. 

i  Borough    of    Brooklyn) — Tin-    Long    Island    College    Hospi- 
tal.    Henry    and    Pacific    Sts..    will    erect    a    Sve-Storj     l.n. 
pilal.     36x20S     It.    al     an     estimated     cost      of     s.'e.i, Willlia'n 

rligginson,   21    Park   Row.   Manhattan,   is   the   Arch, 

\.»>   birk.  jr.  Y.     (Borough  of  Manhattan)  —  (Official) 
received  as  follows,  June  5,  bj    the  Department   oi 

Chi s    for    the    general    contract    and    electrical    wo 

additions    and    alterations    t..    in.     storehouse     il     Black  wells 

I    la  a. i :    William    II.    Egan,    $67,290;    Kellj  I  | 

'  iO      Thomas     B.     Leahy     Building     Co       P53.93'i       Edmund     n 

Broderick,  $52,900;  Albert   Winternltz,   •" Wernei 

19.380:     Mai  l.l.      Arch     Co       •  19, los.  |.h     lla'al. 

M8.721  ;   P    K.   Klennj    Co  .   Easl    Rh i 

Oyster  Bay,  \.  v.— The  Trustees  of  the  Jones'  ins, in,,.. 
Poor   Farm  contemplate  the  en  i  ilmsnouse,  ■ 

■       Ibis    amount    has    been    appropriated    b>     the 

oi   North  Hemstead  and  i  ij  ster   Baj 

llnyonne,   v  J.     John    il     and    Wils EN.    irchs      New 

1     ha;  ■    i i i.i.  .i  bj   thi    Cltj    Mali  Comml 

plans    for    thi     ei ol     a    clt;     h 

Jeraey    city,   \.  .1.     The   Board  ol    Parental   School   Trustees 
plans    to   ereel    a    . 
A  Bite  is  now  h.-in:      elected 

+ Newark,    \.    ,i.     Thi     eonti  tion    of    new 

1  '  '  '       I       '  bulb ,    thi      ESSEN 

CONSTRUCTTI  IN     I  di  mj     St.,    N 

per    S     Co      Market    St..    Newark,    are    the    Archs       Noted 
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+  Kiverside,  N.  J. — The  Board  of  Education  has  awarded 
the  contract  for  the  erection  of  a  two-story  stone  and  brick 
school  house  to  the  PKTKllSnN  CONSTRUCTION  CO.,  (May- 
ton,  N.  J.,  at   $38,000.     Noted  Nov.    20. 

Carlisle,  Peuu.— E  F.  Bertolette.  Arch.,  West  End.  Trust 
Bldg.,  Philadelphia,  is  preparing  plans  for  the  erection  of  a 
Y.    M.    C.    A.    building. 

Lock  Haven.  Penn. — The  Board  of  Education  will  erect  a 
new  High  School  on  the  site  of  the  old  Third  Ward  building. 
The  estimated  cost  is  between  $80,000  and  $100,000.  The 
architect    has    not    yet    been    selected. 

Nantlcolte,  Penn. — Austin  L.  Iteilly,  Arch..  Bennett  Bldg.. 
Wilkes-Barre,  Penn..  is  preparing  plans  for  a  three-story 
brick  and  stone  High  School  building,  120x140  ft.  Tin-  esti- 
mated cost  is  $150,000. 

New  Castle,  Penn. — The  Pittsburgh  &  Lake  Erie  R.R.  will 
erect  a  passenger  station  at  this  place,  costing  $100,000.  W. 
P.    Richardson,    Pittsburgh,    is    Mech.    Engr. 

Philadelphia,  Penn. — The  Y.  W.  C.  A.  has  had  plans  pre- 
pared by  Harris  &  Rush,  Archs.,  for  the  erection  of  a  three- 
story  and  basement  administration  building,  63xlS4  ft.  The 
building  will  be  brick  and   terra   cotta. 

+  Phila<lelphia.  Penn. — The  contract  for  the  steel  work  on 
the  Knickerbocker  Theater  and  store  at  4032-40  Market  St., 
has  been  awarded  to  the  KEMPER  CONSTRUCTION  CO.,  905 
Walnut  St.,  Philadelphia.  The  building  will  cost  about 
sit:,. nun 

Plans  are  being  prepared  by  J.  Franklin  Stuckert,  Arch.. 
Philadelphia,  for  the  erection  of  an  eight-story  reinforced- 
concrete    loft    building,    at    22d    and   Market    Sts.,    for    Edward 

Plans  are  being  prepared  by  William  Steele  &  Sons  Co., 
Arch.,  Philadelphia,  for  a  six-story  and  basement  loft  build- 
ing 76x140  ft.,  at  Randolph  and  Vine  Sts.,  for  C.  C.  Kempton 
&   Co. 

Pittsburgh.  Penn. — Plans  have  been  prepared  by  H.  S. 
Bair.  Arch.,  for  the  erection  of  a  one-story  fireproof  motion 
picture  theater,  60x120  ft.,  for  R.  A.  Rowland  and  James  G. 
Clark.  The  building  will  be  erected  at  Penn  Ave.  and  Kirk- 
wood  St.,  East  Liberty  Station.  Pittsburgh.  The  estimated 
cost  is  $50,000. 

In  1912.  the  Board  of  Elucation  authDi-ized  the  sale  of 
$3  000,000  of  bonds  for  the  erection  of  schools.  Nine  schools 
will  be  erected  this  year  amounting  to   $2,281,000. 

Pittaton,  I'enn. — The  Board  of  Education  has  selected  Aus- 
tin Reilly,  Arch.,  Wilkes-Barre,  to  draw  plans  for  the  rebuild- 
ing of  the  High  School,  which  was  iecently  destroyed  by  fire. 
The  new  building  will  be  erected  on  the  site  of  the  old  one, 
and  will  cost  about   $180,000. 


Seranton.  Fenn. —  Bids  are  being  received  by  John  J.  Hs 
ley,  Arch.,  Traders'  Bank  Bldg.,  Seranton,  for  the  '■reetlorjr 
a  five-story  club  house,  60x125  ft.,  for  the  P.  B.  O.  a 
estimated  cost  of  $100,000.     Noted  Dec.   4. 

Whites  Ferry,  Penn. —  i  Mail  Falls)  Owen  Glynn,  Wilk. 
Barre,  Lewis  Hancock,  Coal  Exchange  Bldg.,  Seranton,  ii 
P..  II.  Long,  Wilkes-Barre,  are  preparing  tentative  plans  • 
the  erection  of  an  industrial  .school  for  a  home  associati 
care  of  Bishop  Hoban,  305  Wyoming  Ave.,  Seranton. 
estimated  cost  is  $50,000. 

+  WilkcN-ltnri'c.  Penn. — The  contract  for  the  erectl 
I  1 1<  ■  three-story  Exchange  Hotel  has  been  awarded  to 
LEACH,    JR.,    8    North     Pennsylvania    Ave..     Wilkes-Barre  i 


flaynioiit,  Del. — Savery,  Sheatz  &  Savery,  Archs., 
Stephen  Girard  Bldg..  Philadelphia,  Penn.,  have  comple 
plans  for  a  two-story  and  basement  administration  build* 
and  three  cottages  for  the  Delaware  Industrial  School  I- 
Girls. 

Baltimore,  Yid. — Plans  are  being  prepared  by  Callis  &  C 
lis,  Archs.,  for  the  erection  of  a  block  of  52  two-story  brl 
dwellings,  14x44  each,  for  the  Rochester-Kirkness  Realty  I 
The  buildings  will  be  erected  on  Fenwick  Ave.,  near  Hartfi 
Ave.     The  estimated  cost  is  $46,800. 

CONTRACT  PRICE 

Barge  Canal  Work — Albany.  N.  Y. — Bids  were  receiV 
Jan.  6  by  Duncan  W.  Peck,  State  Supt.  Pub.  Wks..  Albany,  I 
Terminal  Contract  No.  14,  which  provides  for  a  dock  wall  a 
appurtenant  structures  at  Troy,  for  Contract  21,  which  p- 
vides  for  dredging  a  harbor,  constructing  two  piers,  buj 
heads,  etc.,  in  the  Erie  Basin  at  Buffalo,  and  for  Contract  f 
116,  from  (A)  Falk  &  Menzies,  60  South  Division  St., 
(B)  Philip  Casey,  Jr.,  337  Fourth  St.,  Troy,  N.  Y.;  (C) 
over  Construction  Co.,  Utica,  N.  Y.;  (D)  G.  C.  Hodgson,  F_ 
N.  Y.;  (E)  John  Monks  &  Son,  52  Beaver  St.,  New  York,  N 
(F)  H.  R.  Beebe  &  A.  A.  Parker.  Waterford,  N.  Y. ;  (G)  Wa 
Construction  Co.,  Davenport,  Iowa;  (H)  Great  Lakes  Dredi 
&  Dock  Co..  Buffalo,  N.  Y. ;  (I)  Rob  Rov  Construction  Ci 
59  State  St..  Albany,  N.  Y.;  (J)  C.  H.  Starke  Dredge  &  Del 
Co.,  Milwaukee,  Wis.:  (K)  Henry  P.  Burgard,  Buffalo,  N. 
(L)  H.  S.  Kerbaugh.  Inc.,  6  Church  St.,  New  York,  N.  Y.: 
Lupfer  &  Remick,  Buffalo,  N.  Y. ;  (N)  Frank  M.  Skene,  Brot! 
port,  N.  Y.;  (O)  Crowell-Sherman-Stalter  Co..  Cleveland.  Oh1 
(P)  S.  V.  R.  Malcolm  &  Son,  Medina,  N.  Y.  The  item  bi 
were  as  follows: 


BARGE  CANAL  WORK,  ALBANY,  N.  Y. 
Contract  No.  14 
A 

34,800  cu.vd.  excavation 

1400  cu.yd.  lining  

20  M    ft.  b.m.  sawed  lumber.  

16  M    ft.  b.m.  creosoted  lumber 

10.00(1  cu.yd.  second-class  concrete 

13  cu.yd.  first-class  reinforced  concrete 

1300  lb.  structural  steel 

13,600  lb.  metal  in  gangway  and  towers 

111)0  lb.  metal  reinforcement 

'.150  I  in  II     malleable  ci.  nosing      

5390  H>   steel  eastings 

8200  lb.  iron  eastings,  plain  

330  fender  fastenings  (each)  

210  I  in  II     metal  wall  protection 

90  lin.ft.  sewers,  rebuilt 

Cofferdams,  pumping,  bailing  and  draining 

Totals         $135,521      $171,393     i$167,287      $162,480      $148,171      $152,291      $126,365      $134,935     $1 

1  'nlitrac'l     \n     21 
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msuington,  D.  C. — Snowdtn  Ashford,  Municipal  Arch.,  is 
aring  plans  for  the  erection  of  a  three-story  High  School 
>olored  students,  on  First  St.,  between  X.  &  <>  Sts..  X  \V. 
estimated  cost  is  $550,000. 

Wilmington,  \.  C. —  (Official) — The  contract  for  the  erec- 
of  the  Murchison  Xational  Bank  has  been  awarded  to  J. 
RY  MILLER,  INC.,  Miller  Bldg..  Baltimore.  Md.  The 
ling  will  be  two  stories.  Kenneth  M.  Murchison,  101 
Ave.,  Xew  York.  X.    Y..   is  the  Arch. 

lcksonville,  Fla. — An  armory,  costing 
ed  for  the  local  companies  of  the  I 
da. 

e«    Orleans,   La. — The  Louisville   &   Nashville  R.R.   is  pre- 

ig   plans    for   the   erection    of  a   station    and    freight   ware- 

The   estimated   cost    of   the   station   is   $135,000    and   the 

cost     is     $500,000.       C.     Marshall.     Xew     Orleans     is     the 

Memphis.  Tenn. — The  contract  for  the  erection  of  a 
ht  house  in  connection  with  the  freight  terminal  of  the 
mo.  Hock  Island  and  Pacific  R>\,  has  been  awarded  to 
LEAKE   &  CO.,   537   South   Dearborn   St..   Chicago.   111. 

misville.  Ky. — The  P.  B.  O.  E.  plans  to  erect  a  new 
at  an   estimated  cost   of  $100,000. 

ralsvllle.  Ky. — The  Y.  M.  H.  A.,  B.  S.  Washer,  Pres..  has 
ed  a  site  and  will  elect  a  four-story  building.  93x125  ft., 
acond  and  Jacob  Sts.  The  estimated  cost  is  $75,000. 
ib  &  Joseph  are  the  Archs. 

■rea.  Ohio — Bids  will  be  received  about  Feb.  1,  by  W.  H. 
as.  Arch.,  60S  Euclid  Bldg.,  Cleveland.  Ohio,  for  the 
ruction  of  a  two-story  and  basement  high  school.  The 
ated   cost   is   $50,000. 

evclnnd,  Ohio — Bids  are  being  received  bv  A.  F.  Jano- 
Arch..    322    Permanent    Bldg..     Cleveland.    Ohio,    for    the 

ruction    of   a    four-story    and    basement    apartment    build- 

130x70   ft.,   for   Arthur   \Y.   Gordon.      The   estimated   cost   is 

100. 

ds   will    be    received    about    Feb.    1.    by    Walker    &    Weeks. 

I.,  802  Euclid  Bldg..  for  the  construction  of  a  three- 
high   school    at   Cleveland    Heights.      The   estimated    cost 

5.000. 

emnnt.  Ohio — The  Commissioners  of  Sandusky  County 
aving  plans  prepared  for  the  construction  of  a  court 
.     The   estimated   cost   is   $400,000. 

eenfield,  Ohio — Plans  have  been  completed  by  William 
ner.  Arch..  40S  Board  of  Education  Bldg.,  St.  Louis.  Mo., 
e  construction  of  a  high  school  at  Greenfield. 

•eky  River,  Ohio — Bids  will  be  received  about  Mar.  1.  by 
n  Hudson,  and  J.  H.  Xewson  Co..  1028  Williamson 
Cleveland.  Ohio,  for  the  construction  of  a  three-story 
ft.   club   house   for   the   Keswick   Gold   Club.     The   esti- 

I  cost   is    $50,000. 

troit,  Mich. — Plans  are  being  prepared  bv  Adams  & 
lins.  Archs..  Detroit.  Mich.,  1S09  Ford  Bldg..  Detroit,  for 
>nstruction  of  a  14-story  and  basement  hotel.  100x120 
r  L.  W.  Fuller.  The  estimated  cost  is  $500,000. 
cits  &  Bonnah.  Archs..  1330  Penobscot  Bldg..  Detroit, 
■ceiving  bids  for  the  masonry  work  in  connection  with 
instruction  of  the  six-story  and  basement  store  building. 
I  ft.,  for  the  Farrell  Estate.  The  estimated  cost  is 
00.     Noted  Dec.   4. 

mil  Rapids.  Mlch.^Osgood  &  Osgood.  Archs..  521  Widdi- 
Bldg..  Grand  Rapids,  Mich.,  are  preparing  plans  for 
instruction  of  a  7-story  and  basement.  175x300  ft.  ma- 
temple.      The  estimated  cost  is  $500,000. 

rand    Rapids,    Mich. — The    contract    for    the    construction 
addition    to    the   agricultural   and   scientific    building   of 
ount     Pleasant     Xnrmal     school     has     been     awarded     to 
LES   HOERTZ    &    SOX.    Grand    Rapids. 

hlcaeo.  III. — The  masonry  contract  for  the  mercantile 
lg  at  152  W.  Huron  St.,  for  A.  Bauer,  has  been  awarded 
dSON  &  SOX,    1634    X.   Mozart  St.      The  estimated  cost  is 

?lne.  Wis. —  Work  on  the  new  Racine  County  Court 
will   again    be    delayed    by    a    decision,    preventing    erec- 

n  present  court  house  site.  The  case  has  been  in  the 
(or    more    than    two    years,    due    to    opposition    to    the 

n    of    a    structure.      Contracts    have    been    awarded    and 

ing   work   started.      Xoted    Aug.    7. 

imn.  Iowa  The  contract  for  the  construction  of  the 
I  training  and  high  school,  has  been  awarded  to  the 
IN    CONSTRl'PCTIOX    I'd.,    Sioux    City,    at    $60  ). 


■vr  *,D"J»,*.,,».MImn— The  contract  for  the  construction  of  the 
S^d^S  °^,ihea\er  has  been  awarded  to  FAWCETT  &  BERG- 
STROM.     The  •  stimated  cost  is  $75,000. 

«t,^Mion,neaf"VLis'  JK,??~^Th,e    general    contract    for    the    con- 
F     PtJ^Vi'Ii      •V,oN'ori1    Hl§;h    School,    has    been    awarded    to    J. 
?,-«„  L    ?-    '•    ,2328    Pleasant    Ave.       E.    S.    Stebbins    is    Arch 
Masonic    Temple.      The    estimated    cost    is    $225,000. 
th    +Mon*«id.«'o.     Minn.— Contracts     have     been     awarded     for 
the  construction  of  the  school  at   Montevideo  as  follows-  Gen- 
eral  contract.   N    H.    LEIGHTC.X    CO..    Minneapolis.    Minn.     $90- 
471,   heating  and  ventilating.   ADAMSnX   CO.,    St.    Paul  at    $19- 
171    electric   wiring    OLSOS    &    OETTINGER,    St.    Paul     M inn 
$16ia.      William    B.    Ittner   is   Arch.,    St.    Louis,   Mo. 

Mcliisi.ii.  Kan — Plans  are  being  prepared  bv  Savior  &  Sed- 
str1;er\£hSAV6°6  Gum,btl  Bldg-  Kansas  City.  Mo  for tht  con- 
mated"cost°isa$60;oolhOUSe    f°r    ManSelsd°r*    Bros.      The    esti- 

10  ll,v"HV™?n'-'5iOffi0ia!,~1,BidnS  wiI1  be  received  until  Feb. 
■  ih  e  lt\ ?l  I  Kenna  Arch..  Butte,  for  the  construction  of 
a  three-story,  brick  and  stone  re  nforced  concrete  school  The 
estimated    cost    is    $100,000.      Xoted    Dec    18  ihe 

Great  Falls.  Mont — The  Park  Hotel  Co  Great  Falls  has 
purchased    a   site    at    First    Ave.    and    Park    Drive     upon    which 

bv  G    Hesehinla   tl,rers£>ry   hotel-     r;ids  areVbein|  ?eclived 

b>    (j.   H.   Shanley.   Arch..   Great   Falls.    Mont. 

co„t;*lJ.ll,■I,'',  «T*'s:^_T,he  'C n tract  for  the  construction  of  a 
SirFR  USLf„°r  Tfyl°£  County,  has  been  awarded  to  A  Z 
ne'it'in^  ,o  Hi  I '^h^-'  at  H17;'"°-  and  Plumbing  and 
neating  to  HILL  BROS..   Waco  at  $12,000.     Noted  Nov.  27. 

erert!lr.SS^wS  Milam-Connor-Fife  Investment  Co.  will 
to  costa$15e0S000:StOr>     Steel    and    ^forced-concrete    building. 

bulSSE-Neni?,aiSo?(rarcu5  C£-  wiU  grect  a  four-story  mercantile 
JlOOjJOif  am     and     ErVey     Sts-       The    estimated    cost     is 

Houston,  Tex.— The  Texas  Co.  will  erect  a  12-story  fireproof 
mercantile  building.  The  estimated  cost  is  $700,000  EC 
ijUtKin  is  Pres. 

MM^ZaZXOil  Tex/"7T<he  j1sue  of  bonds  to  the  amount  of  $100.- 
000  recently  voted  for  the  construction  of  a  fireproof  annex 
to  the  Houston  city  hall  have  been  approved  bv  the  at- 
torney  general.      Bids   will   be    received   soon. 

Kingsville.    Tex The     Commissioners'     Court     of    Klebur- 

t"r,°eUn*V9^nSnSci  \°£he  Commonwealth  Trust  Co.,  of  Houston" 
tanSl'Sr  k-J""*,,'1?11  Jail  .boIlds.  and  $35,000  countv 
hospital   bonds.      Bids   will   be    received   shortly   for   the    build- 

*  Hffll^iS"7)  Vtah— Plans  are  being  prepared  by  Palliser 
&  Hills.  Archs..  for  the  construction  of  an  apartment  hotel 
on   East   South   Temple   St.      The   estimated   cost  fs   $275,000 

on  Tem,"eVAri* — (Official)— Bids  will  be  received  until  Jan 
20.  by  Peabody  &  Smart,  Archs..  Central  Bldg  Phoenix  ArS" 
"!iv \h4  «-J»nstruct.on  of  a  two-story  Industrial  Art  build  Ag! 
132xl3S    ft.,    for    the    Tempe   Normal    School.      Noted    Dec.    11. 

Tempe.  Aria The  Grand  Lodge  of  Odd  Fellows  of   Arizona 

has    purchased    a    site    of    50    acres    in    Tempe.    upon    whVch    to 
erect    a    home    for    indigent    members.      The    estimated     It    i  = 
$150,000.      Andrew  Neilson,    of  Tempe,   is  one  of  <  tht  directors! 
„     +La,s    Vegas,    Xev. — CAMPBELL    &    TURNER     Sacramento 

Everett,  Wash.— The  Knights  of  Columbus  have  purchased 
a  site  at  Everett  and  Whetmore  Aves.,  upon  whi,  h  win  he 
erected    a    lodge    building.      The    estimated    cost    is    $50,000 
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Lake-view,  AVash. — Lundberg  &  Meehan,  Archs.,  National 
Realtj    Bldg.,  Tacoma,   Wash.,  will  receive  bids  shortly  for  the 

...n    ii  11.  in. 11    of    a    tuberculosis    hospital    for    Pierce    County. 
The  estimated  cost  is  $50,000. 

Seattle,  Wnnb. — The  Times  Publishing  Co.  is  having  plans 
prepared  by  Wm.  Kingsley,  Empire  Blag.,  Arch.,  or  a  four- 
storj  office  building  to  be  erected  at  Westlake,  Fourth  and 
Stewart  Sts.  at  a  cost  of  $500,000. 


sham,    Arch.,    Lyon      Bldg.,     has 

plans  for  the  hotel  on  Yesler 
•r  Estate.  The  building  will  be 
sly   $100,000. 


Seattle,    Wash A.     Wi 

been  commissioned  to  prepare 
Way  and  Post  St.  for  the  Yesh 
of  brick,  and  cost  approximate 

Corvallia,      Ore Doyle     &     Patterson,     Archs.,      Worcester 

Bldg.,  Portland,  have  completed  plans  for  the  construction 
of   a   high  school.      The   estimated   cost  is   $75,000. 

LaGranile,  Ore. — Bids  are  being  received  for  the  construc- 
tion of  the  Foley  Hotel  at  Adams  and  Chestnut  St.  The  esti- 
mated cost  is  $150,000.     Noted  Dec.   4. 

Portland,  Ore. — The  Scandinavian- American  Bank  is  plan- 
ning to  erect  a  12-story  building  to  cost  $350,000  at  Fifth  and 
Morrison    Sts. 

+  I.O.K    Angeles,    Calif The    following    contracts    have    been 

awarded  by  Parkinson  &  Bergstrom,  Archs.,  Security  Bldg., 
in  connection  with  the  construction  of  the  nine-story  depart- 
ment store  building  at  Broadway  and  Fourth  Sts.,  for  Arthur 
Lette:  Fireproofing,  awarded  to  the  NATIONAL,  FIRE- 
PROOFING  CO.,  at  $183,910,  elevators  and  dumbwaiters, 
LEWELLYN  IRON  WORKS,  Main  and  Redondo  Sts..  $1311.000, 
ornamental  iron  work,  CHICAGO  ORNAMENTAL  IRON  CO., 
.<71,!Hll). 

+  OnklamI,  Calif. — Contracts  have  been  awarded  for  the 
construction  of  the  12-story  office  building  to  be  erected  on 
Telegraph  Ave.,  for  the  Federal  Realty  Co.,  as  follows:  Terra 
cotta  work  to  ARTHUR  ARLETT.  2522  Dwight  Way,  Berke- 
ley, at  $9200,  ornamental  cast  and  wrought  iron  and  bronze 
work,  RUDGEAR  MERLE  CO..  Bay  and  Stockton  Sts..  San 
Francisco,  $18,000,  sheet  metal  work,  UNITED  STATES 
METAL  PRODUCTS  CO.,  525  Market  St.,  San  Francisco,  $31.- 
120.  Vacuum  cleaning  system.  GIANT  SUCTION  CLEANER 
CO.,  Third  and  Jefferson  Sts..  Oakland,  at  $1204.  Metal  fur- 
ring, lathing  and  plastering,  JUDGE  &  STEVENSON,  333 
Kearney   St.,   San    Francisco,    $13,097.      Noted   Dec.    11. 

Son  Francisco.  Calif. — Bakewell  &  Brown,  Archs..  251 
Kearney  St.,  are  preparing  plans  for  the  construction  of  new 
buildings  to  be  erected  at  the  Lane  Hospital,  Clay  and 
Webster   Sts.      Cost,   $100,000. 

+San  Francisco,  Calif.— The  Board  of  Public  Works  has 
awarded  a  contract  to  BRANDON  &  LAWSON  at  $33,450  for 
brick  and  terra  cotta  facings  for  two  courts  of  the  new  City 
Hall. 

+The  contract  for  the  construction  of  the  New  York  State 
building  at  the  Panama  Pacific  Exposition,  has  been  awarded 
to  NEIL  A.  McLEAN,  San  Francisco,  at  $11S,S00.     Noted  Dec.  18 


Plans  have  been  prepared  by  O'Brien  &  Werner,  Arch! 
68  Post  St.,  lor  a  three-story  lodge  and  office  building  to  I 
erected  for  the  San  Francisco  Labor  Council  at  10th  and  ' 
Sts.   at  a   cost   of  $75,000. 

Vancouver,    Ii.   C. — The   J.   J.    Frantz   Construction    Co., 
&  Crafts   Bldg..   is  preparing  plans  for  an  eight-storj    ho  .- 
be    built    on    Hastings    St.,    near    Columbia    St.       Plans     >ill 
ready  for   figures   shortly.      The    estimated   cost   is    $150, mil 

+  Vnnconver,  18.  C. — The  general  contract   for  the  eonstrui 

tion  of  the  administration  building  and  nurses'  home  fur  u 
General  Hospital,  has  been  awarded  to  BOOKER  &  CAM! 
BELL  &  WHIPPLE.  The  estimated  cost  is  $199,921.  1 
Dec.    18. 

Victoria,  II.  C. — Burke,  Horwood  &  White,  Archs.,  28 
ronto  St..  Toronto,  Ont.,  have  prepared  plans  for  the-  com 
tion  of  a  department  store  for  the  Hudson  Bay  Co.  *" 
St.     The  estimated  cost  is   $1250.000.      Noted   Oct.   2. 

Sudbury,  Ont. — The  Dominion  Government,   Dept.   of 

Works,    is   planning    the   erection  of    a   post    office   at    Sud 
The    estimated    cost    is    $100,000.      R.    C.    Desrochers    is 
Ottawa,    Ont. 

Regina,  Sank. — The  British  North  America  Bank  eont.. 
plates  erecting  a  bank  building  at  Lome  and  11th  Aves., 
cost    $50,000.      C.    A.    Cruik    is    Mgr. 

IXDl'STRIAL    SOTES 

The    Firnt    National    Efficiency    Exposition    anil    Conferen 

will  be  held  in  the  Grand  Central  Palace,  New  York,  N. 
April  4  to  11,  inclusive,  1914.  Its  aim  and  purpose  will  be 
give  living  expression  to  the  increasing  application  of  sclei 
title  methods  to  modern  conditions.  The  exposition  will  I, 
held  under  the  auspices  of  the  Efficiency  Society  and  in  con 
junction  with  the  conferences  of  the  Society  and  othi 
scientific  organizations.  William  R.  Willcox,  Ex-Chairman  J 
the  Public  Service  Commission  will,  as  President  of  the  — 
ciency    Society,    preside    over    the    exposition. 

Guns  for  Panama  Canal — All  the  guns  to  be  used  fo. 
fortification  of  the  Panama  Canal  will  be  manufactured 
the  Watervliet  Arsenal,  Watervliet.  N.  Y.  More  than 
pieces  will  be  required  for  this  defense,  a  number  of  wh 
are  already  finished.  They  are  all  of  the  latest  type.  The  ' 
in.  gun.  made  at  the  Watervliet  Arsenal  in  1901,  said  to 
the  largest  in  the  world,  will  shortly  be  sent  back  for  r 
pairs,  and  will  be  placed  at  the  Pacific  entrance  of  the  can; 

CONTRACT  PRICE 

Duck  Creek  Sewer — Cincinnati.  Ohio — Bids  were  receiv 
Dec.  12,  by  V.  T.  Price,  Dir.  Pub.  Ser.,  for  the  construction 
the  Duck  Creek  intercepting  sewer,  from  (A)  Engineer's 
timate;  (B)  Thomas  P.  Strack,  Cincinnati;  (C)  Connelly 
struction  Co.,  Cincinnati;  (D)  John  B.  McLane  &  Co.,  Newpo 
Ky.;  (E)  Michael  J.  McCarthy,  Cincinnati;  <F)  Thomas"" 
loney,  Cincinnati:    (G)    Welling  &   Franz,  Cincinnati;    (H) 


DUCK  CREEK  SEWER,  CINCINNATI,  OHIO,  CONTRACT  NO.  1 

Brick  sewer 


17_'  ! in. ft.  42-in.  brirk  sewer,  complete 

.".nun  lin  ft.  :;o-in.  t.rirk  sewer,  complete 

:i7.">  liu  ft    39-in.  brick  eewer,  in  tunnel 

holes  (Std  i  un  brick  sewer  of  4  ft.  in  diametei 

"t  leu  

Totals 


ewer,  complete.    . 

172  lin.ft.  39-in,  com  rete  tewer,  complete 

wer,  complete  

:17",  lin.ft.  :; I-     i  ■  'i         tunnel 

L'.",  manhole    (Std  i  on  i rete    ewei    -mm 




'I  ota! 


A 

B 

c 

D 

E 

F 

G 

$s  00 
7.50 
19.00 

87.75 
7.50 
15.00 

$8.50 
8.00 
20.00 

$11.00 
9.80 
20.00 

$11.50 
11.00 
31.00 

$8 .  50 
8.00 
21.00 

$8.50 
8.65 
12.25 

101.20 

80.00 

90.00 

75 .  00 

80.00 

90.00 

80.00 

$48,981 

$46,908 
Concrete  s 

$51,092 

$60,855 

$71,226 

$52,067 

$51,825 

\ 

B 

C 

n 

F 

F 

G 

$7   .".0 
8  on 
8  no 

19.00 

$9.00 
10.00 

10    (10 

18.00 

Sin  on 
12.00 
12  01) 
20  on 

$12.00 

1 1  on 

12  00 
25  no 

112  00 
15.00 
19.00 
47.00 

$10  00 
10  no 
12.00 
25.00 

$10.00 
12.60 

12   50 
15.00 

Ion  no 

so  no 

1 i 

Inn  nn 

100.00 

100.00 

90  i«\ 

Sls.osi 

$50,070 

$(52,534 

s/.,,im;: 

183,845 

$64,315 

$00,775 

Rcinfnr 1  cuncri'tc  srun 

ireed  i  rett    pipe  sewer,  mm- 

plcte 

i.i'  i.  

...  ..t   i  fi    in 
diametei  m 

tunnel 


i 
i 
i 

i.i  i. . 

■ 


8  on 

7   20 

X    III) 

10.60 

1  1  ill) 

7  50 

7  on 

7   50 

11   76 

18.00 

101     20 

so  00 



75  oo 

loo  on 

i 

1.-,  no 

Is   110 



37  no 

s|sum 

143.193 
Yii rinod  pipe 

(01,910 

-    1,703 

\ 

Ii 

c 

D 

E 

-    '     llll 

-i 

.,, 

|2     DO 

S3  00 

2  :,d 

Ml, 

1.00 

I  mi 

Oil    Oil 

SO  on 

ill)   OO 



l n 

1    ,11 

i    ,ii 

1    50 

1  III) 



00 

,u 

1.00 

1    nn 

8    DO 

:i  .',o 



Ill  llll 

1    .    OO 

i     .in 

Ill  no 



8  oo 

1 

1  !  00 

nu 

nn 

7   OO 

.,  (Ill 

.     un 

10   00 

i.   nil 

i     00 

1 1  llll 

IB  00 

I  .  un 

i  ,  00 

o  SO 



1    no 

■      o 



in  00 

■ 

15.00 

20  on 

1711   0 

F 

G 

$7.90 

$9.00 

S     III 

s  60 

III 

7  00 

0.50 

11 

90  no 

1 II 

I'll    1)0 

12  .".o 

.1.101 

1' 

Q 

1 

$2   00 

:i  on 

■    ,n 



no  no 

1  on 

1   60 

1 

2  no 



|    nu 

3  no 

f    nu 

111  no 

,    un 

S    llll 

0  00 

S    III) 

-  llll 

III  II 

II  111 

25  un 

II  III 

1  ,  III) 

1)  1 

$18111. 
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(OMBACT    PRICE 


pes — Great  Falls.  Mont. — Bids  were  received  Dec.  18, 
avis.  Act.  I  mi..  Ii.pt.  of  the  Interior,  U.  S.  Reclama- 
e.  for  the  construction  of  structures  at  the  Pishkun 
Supply  Canal  and  the  Sun  River  Slope  Canal.  Sun 
ject,  from '(A)  Hayden  Bros..  Portland,  Ore.:  (B) 
Bros.  Co..  11  Pine  St..  New  York.  N.  Y.:  (C)  Mein- 
ing  Co.,  Marmarth.  X.  D.;  ID)  Midwest  Engineering 
i,  Neb.     The  item  bids   were  as  follows: 

ri'RES,  GREAT  FALLS,  MONT.,  SUN  RIVER  PKOJECT 


Schedule  1 

1.  excavation.  Class  1      . 

excavation.  Class  2 

excavation.  Class  3 

excavation,  Class  1,  wet 

.xcavation.  Class  2,  wet 

•xcavation.  Class  3,  wet      

1.  excavation.  Class  1 

excavation,  Class  2 

excavation,  Class  3 

xcavation.  Class  1,  wet 

excavation.  Class  2,  wet .    

excavation.  Class  3,  wet 

puddling 

a.  rolled  embankment 

concrete  in  structure 

concrete  in  Arnold  Coulee  drop-intake  and  pipe 
concrete  in  Arnold  Coulee  drop-stilling  basin  . 
concrete,  Pishkun  reservoir,  intake  and  pipe.   . 
concrete,  Pishkun  reservoir,  stilling  basin 

concrete,  spillway 

concrete  canal  lining 

concrete    

reinforced  steel    

tal  work 

grouted  paving 
rubble  concrete  paving 
6-in.  drain  pipe 

m.  lumber 

logs  in  timber  cribbing    

filling  for  timber  cribs 


r  Schedule  1 


1.65 
1.90 

0  65 
0.80 

1  65 
1.40 
1  7.') 
2.40 
0.60 
0.10 

12.50 

14  00 
9  00 
9.00 
8.00 

12  00 
8.00 

14.00 
0.015 
0   10 


$0.32 
0.60 
1.50 
1.00 
1.50 
2.00 
0.40 
0   75 


1.75 
2.50 
0.65 
0.18 
13.00 
19.00 
10.00 
16  SO 
8.00 
17.00 
11.50 
15.00 
0.02 
0.03 
1.50 
3.00 
0.20 
24,00 
0.20 
2  50 


Schedule  2 

i.  excavation,  Class  t 
excavation.  Class  2 
xcavation.  Class  3      . 

puddling 

a.  rolled  embankment 

concrete  headwork,  Sun  River  Slope 


oncrete  siphon  spillwa 
concrete  canal  lining 

concrete 

reinforcing  steel 

tetal  work. 

Touted  paving 

I  6-in.  drain  pine 

m.  lumber 


0.70 
1.40 
0  60 
0.10 

11.00 
13.00 
6.00 
14.50 

0  015 
II    10 


Sliu,'.i:i7    $112,165 


13 
$0.32 
0.60 
1.50 
0.65 
0.18 

14.00 

16.00 
9  00 

15.00 
0.02 
0.03 
1.50 
ii  20 

24.00 


1.00 
3.00 
0.35 
0.25 

12.75 
13.75 
11.00 

13.75 
0.015 
0  (1225 
3.00 
0.17 
27.00 


Schedule 


1.  excavation,  Clast*  1 
novation,  Class  2 

xcavation.  Class  3 

fuddling 
rolled  embankment 
coinrete,   intake   and    pipe. 

e,  drop  No.  1 

Kicrete,  stilling  basin,  Rig 

rop  No.  1       . 

incnte,  intake  and  pipe,  Big 

rep  No.  2 

Kcrete,  stilling  basin.  Big 


IS  I  304    $101,332    $112,749 


ete 


[forcing  Bteel 

1  work 

I  paving 

.  drain  pipe 
In.  lumber.. . 


Schedule  :; 


n  70 
1 .  40 
ii  i,ii 
0   10 

11    50 

9.00 

11   00 

9  |0 

13  mi 

0  1112. 

0  10 

::  no 
0 
Is  no 


$0.32 
0.60 
1.50 
0.65 
0.18 


C 
$0.55 
1.00 
3.00 
0.35 
0.23 


19.00  1  !   50 


$0.65 

1.00 
3.00 
0.65 

0.05 

1.'.  75 


1  l  00  1.',  on 


10  00 
15   00 

0.02 
o  03 
1.50 

3  no 
0  2n 

2  1   mi 


14.00 

13  OO 
II  015 
0.02 
:<.  ik) 

3   (HI 

i    iO 
32.00 


11   25 
15  35 

n  (12 

o   02 

3  tio 

;,  nn 


World's   Exposition   at  Oln  nt,    Belgium,   the  CeresH 
..   Chicago,   ill.,   carried    off   the   Grand    Prix. 

I  \:       Weeks.      the      International       K \  | H  is  1 t  i  i  >  1 1       Of 

ll.iteii:iis   at    Leipzig  awarded    a    gold    medal    :"    the 

fin mpound. 


I.XDUSTHIAL    NOTES 


Railway  Statistics — From  information  compiled  by  the 
"Railway-Age  Gazette,"  the  following  figures  relative  to 
miles  of  new  railway  construction  and  new  equipment  built. 
It  should  be  noted  that  whereas  the  car-building  figures  for 
1913  showed  a  decided  gain  over  the  previous  year  the  actual 
number  of  cars  ordered  in  1913  was  SS.000  less  than  in  In  12 
The   figures  are  as  follows: 


Year 

1S99. 

1900. 

1901. 

].,.,_■ 

1903 

1904. 

1905« 

1906« 

1907« 

190S» 


Miles  cf 
railroad 

constructed 

4.5H9 

4,894 

5.36S 

6,026 
5,652 

3.S32 
.       4.3SS 

5.623 


at 


5.212 
3.214 

3.74N 


1910* 4.12 

1911* 3.066 

19127 2,997 

1913f 3.071 

•Includes   Canadian    output. 

flncludes    Canadian    output 
road   shops. 


Frei 
119,386 

115.1131 

ii.;,1  50 

162.599 

153(195 

60.0S6 

165.155 

240,503 

2  8  I .  i  8  8 

76.555 

93,570 


!0,945 
f2.161 

.2  12:1 
i7. 684 


-Cars  built- 
Passenger 
1,305 
1,636 
2,055 
1,948 
2,007 
2,144 
2.551 
3,167 
5,45  7 
1,716 
2,849 
4.412 
4,246 
3,060 


Total 

121,191 

117.2.17 

139.005 

164.547 

155.2112 

62,950 

168, i 

242.1.7" 
289,645 

78,271 

96,419 
185, 257 

76,407 

15  5,4'-'. 

210,195 


ind    equipment    built    in    rail- 


Irrigation  in  South  Africa — "What  is  wanted  is  a  national 
s.  heme  to  coordinate  existing  (irrigation)  works  and  to  cover 
the  whole  of  the  Union  with  a  regular  and  adequate  water 
supply,"  says  the  "British  and  South  African  Export  Gazette," 
commenting  on  the  recently  initiated  efforts  by  government 
and  private  business  organizations  alike,  to  stimulate  immi- 
gration and  land  settlement. 

"Irrigation  must,  indeed,  be  the  keystone  of  any  adequate 
South  African  policy  of  land  settlement.  Some  splendid  work 
is  being  done  in  this  direction  by  the  numerous  cooperative 
schemes  that  are  now  to  be  found  in  various  districts,  one 
of  the  latest  examples  being  the  Sundays  River  undertaking 
near  Port  Elizabeth,  organized  by  a  Capetown  syndicate, 
which  is  to  be  capable  of  supporting  2000   homesteads. 

In  another  and  quite  separate  article,  devoted  to  agricul- 
ture in  the  Orange  Free  State,  the  Gazette  quotes  C.  A.  Werde- 
muller,  mayor  of  Hoopstad,  and  one  of  the  leading  business 
men   in   the   province   as   saying: 

"Our  greatest  defense  against  drought  is  to  be  found  in 
irrigation,  water  conservation  and  afforestation.  Even  such 
a  great  and  comprehensive  scheme  as  that  of  Sir  William 
Willcocks  should  be  attempted,  no  matter  whether  we  spend 
one    million   or   fifty   millions    sterling." 

"The  Willcocks  scheme  is  available,"  continues  the  "Ga- 
zette," editorially,  "and  should  be  taken  from  its  pigeon-hole. 
It  would  cost  millions  sterling  and  would  take  time,  but  it 
would  return  the  cost  multiplied  many  times.  The  vast  areas 
of  South  Africa  have  got  to  be  covered  by  white  workers  if  the 
obvious  destiny  of  the  country  is  to  be  achieved.  There  is 
nothing  to  prevent  a  systematic  beginning  now  if  the  authori- 
ties will  offer  land,  water  and  settlement  facilities  to  the 
small  capitalists  of  the   mother  country. 

CONTRACT    PRICES 

Siphon — Atlantic  City.  N.  J. — Bids  w,v  received  Dec  18, 
by  the  Board  of  Commissi.. nets,  for  laying  a  48-in.  c.-i.  siphon 
from  (A)  Eugene  Boehm:  ill)  E.  I.  Bader;  (C)  W.  O.  Fritz 
Co.;  (I>)  Empire  Construction  Co.:  (El  J.  I.  Pick:  i  F)  McGov- 
ern   Construction  Co.      The   item   bids  were  as  follows: 


3480  lin  ft    piling 

S7  lOxlO-in.    yelkra    pine 

caps 

520  5     lin. ft.      is    u       c  i 


SIPHON,  ATLANTIC  CITY,  N.  J. 
A  B  C  D 

0       $1.28       $0  50 


SO  45 
10.00 


$0  50       $4  on 


13.50        14   2(i 


15.00       12.00       15  (to       15  ihi 
100.00       75.00       7.5  on       10  00 


15   00 

,5.1   00 

10  50 

:on  00 

15  50 

20  00 

35  00 

175  no 

i*.  Knuckle  joints 
35  eu  yd,  concrete 

5  M   it   l>. in.  lumbei 

Totals  $24,390    S31.439    $33,777    $3:1. 77s    sin.ni:;    $44,815 

Intercepting  siwcr — Newark.  N   .1       Bids  were  n  ci  ivi  .1  Jan, 

6  by  the  Passaic  Valley  Sewerag.    Commissioners  foi    a 

struction  of  Section   12  of  the    M  mm      s.-w.r  in  the 

towns    of    Acquackanock    an. I    r..-- ..  m     t'mm    (A)    William    .1. 
McCloud  &   Co..   Elizabeth,   X    .1  :    il:i    Culp   <'.>..    Inc.    !:.   ii 

X      V.:     (C)     Kings-bridge    Construction     Co.,     Inc.,     Net! 
X.    Y.:    (D)     Keystone    State    Construction    Co.,     Philadelphia, 
l'.  nn  :    i  E)     Bi  mm    fi     Pi  tlttl      Belleville,    X.    .1       .  P)     Patrick 
McMeel,  Brooklyn,  N    v.:   (G)   Fusco  Construction  Co.,  Newark, 
X.   .1:    ill)    Whltlng-Turner   Constructio  I     Itlmore,    M.i 

in    in.         i  Co.,    Woolworth    Bldg.,    New     fork,    X     Y. 

The  Item  bids  \\  ere  aa  foi  Ic 


INTERCEPTING   si .«  ER     Ml  «  \UK. 
Section  12 


X    .1. 


m  and  retilling  in  trench  foi  108-ii 


$05  00 

$64    15 

$30.00 

• 

S27  00 

s    50 

-     ,,, 

s     511 

o  oo 

i 

7    75 

s   no 

Is  nn 

1  

20  nn 

211   no 

16    IK! 

1  ion,  in  trench 



5  mi 

.5   oil 

.5  DO 

.5   Oil 

6    l"l 

1    1M1 

,    io 

n    in 

O    .50 

o  B0 



o   in 

n  m 

2    OO 

i   M. . 

1    25 

■..til                                 ,  . 

0  hi.. 

I)  in 

i 

n  m 



ii  035 

|for  trench  excavation  and  aupport  of  arch   dump 

57.511   IHI 

6000  mi 

11.000  nn 

7HOO   no 

17,000  no 

7000  00 

$604,700 

- 
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,!::;.:■  ;:m      in  ., 


Drainage  Pumping  Station  No.  5 

New  Orleans,  La. 

Sealed  proposals  will  be  received  by  the  Sewerage  &  Wa- 
ter Board,  Room  508  City  Hall  Annex,  New  Orleans,  La.,  up 
to  12  o'clock,  noon,  Thursday,  February  26th,  1914,  for  the 
construction  of  a  one  story  brick  building,  90  feet  55  feet, 
to  be  known  as  Drainage  Pumping  Station  No.  5  (Contract 
"61-D"). 

The   principal   items   of  this   contract  are   as   follows: — 

Excavation     20,000   cubic  yards. 

Round    piling    5C.0OO  lineal  feet. 

Sheet  piling  and   bracing 240,000  feet  B.  M. 

Concrete     3,000   cubic  yards. 

Structural   steel    52   tons. 

Steel   rods    300,000   pounds. 

Specifications  with  blank  form  of  proposal  may  be  ob- 
tained at  the  office  of  the  Board.  A  deposit  of  $100.00  will 
be  required  for  each  set  of  plans,  and  will  be  refunded  upon 
return    of   plans   in    good    order. 

A  certified  check  on  a  New  Orleans  bank  for  $2,500,  and 
deposited  at  least  one  hour  before  the  opening  of  bids,  will 
be    required    of   each    bidder. 

Surety  company  bond  for  25%  of  gross  amount  of  con- 
tract  will   be    required   of   successful    bidder. 

The    right   is    reserved   to   reject   any   or   all   bids. 

GEO.  G.   EARL,  P.   S.   SHIELDS. 

General   Superintendent.  Secretary. 

Bids   Wanted  for   Paving 

Red  Bank,  N.  J. 
Bids  will  be  received  until  8:00  o'clock,  p.m.,  February  2nd, 
1914,  at  the  office  of  the  Borough  Clerk,  Borough  Hall,  Red 
Bank,  N.  J.,  for  approximately  eleven  hundred  seventy  two 
(1172)  square  yards  of  street  paving,  said  paving  to  be  one 
course,    reinforced    concrete. 

Plans   and    Specifications   can   be   obtained   from   George   D. 
Cooper,   Borough    Engineer,   60   Broad   Street,   Red    Bank, 
by   paying   a   deposit   of   five   dollars    ($5.00). 

The    Borough    Council    reserves    the    right    to    reject    any 
all   bids. 

A.   C.   HARRTRON. 
Borough  Clerk  of  the  Borough  of  Red   Bank.   N    J. 


J.. 


Proposals  for  Paving 


Tampa,   Fla.,   December  22nd,   1913. 
Sealed    proposals    will    be    received    at    the     office     of     the 
County  Commissioners  of  Hillsborough  County.   Florida,  until 
Two    P.M.,    January    30,    1914,    for    furnishing    paving    brick    or 

blocl        vitrified    curb,    or   granite   curb,    doing    tin-    a aaary 

ii    'i,      thi    curbing  and   blocks   upon   tin-  several 
i    County.      Plana  and   speclflcatlona  can   be  seen 

;il     I  In      i  roll  o.nl'i         I  '.i, 1. 1,   i  ho. rid     per 

aonally   examine   the    I tloti    oi    the    proposed    work,   and   ac- 
quaint   themselves    with    all    attendinc    , mniii  ions.     The  Road 
neer    will    furnish    bidders    with    blanl     forms    ol    propo 

sain;  no  propo  al   will  ' lered   unit       submitted  on  such 

ah    propo  ici  omp  i nied    bj     a    cerl Ifled 

thi     Board    ol    County   « ' mist  lonei 

,,i    him  for  l<7,    of   the    imounl    of   th<  Ii    bid 

The  q  iproxlm  itely   only: 

i     fd      of  1 ps     i  nd  foundal 

Brli         o     blocl 

■    ■    ■      ...it.    o,      Iti  iii  >i    bi  Ii  I     •  urb 

■    ■  - i    ill   bid 

Addi  I     I         to  the  Clerl    of  I ounl  ■.   Comml 

v/     i  ■    i  ■  1 1 1 1 .  i    1 1 1 1    •  i  i  i  ■      plaint;     markln       thi        urn 

r.,i    tin-    f n  naterlal    and    consti  ucl Ion    of 

Kla 

o    i  \  mi>:s  nii.iii.i-:    i 
1  igh  ( lounty,   Tampa,    ITli 


Submarine   Pipe-Laying 

SEALED  BIDS  will  be  received  by  the  Board  of  W 
Supply,  at  its  offices,  22nd  floor,  Municipal  Building,  ; 
York,  until  11  A.M.  on  Tuesday,  January  27,  1914,  for  < 
tract  99,  for  the  construction  of  the  Narrows  siphon,  al 
9,800  feet  long,  in  New  York  harbor,  extending  from 
street  and  Shore  Road,  Bay  Ridge,  Brooklyn,  to  the  June 
of  Arrietta  street  and  Stuyvesant  place.  Tompkinsville,  Ste 
Island.  The  work  consists  principally  of  furnishing  appr 
mately  3,800  tons  of  36-inch,  flexible-;  inted,  cast-iron 
marine  pipes,  dredging  a  trench  across  the  Narrows,  in 
the  pipe  will  be  laid,  refilling  over  the  pipe  and  furn 
and  laying  approximately  950  feet  of  36  and  48-inch  hu 
spigot  cast-iron  pipe  on  the  shores. 

At  the  above  place  and  time  the  bids  will  be  pt 
opened  and  read.  Pamphlets  containing  information 
bidders,  and  contract  drawings  can  be  obtained  at  the  at 
address  by  depositing  the  sum  of  ten  dollars  ($10.)  in  ( 
or  its  equivalent  for  each  pamphlet.  For  further  particu 
see   Information   for   Bidders. 

CHARLES    STRAUSS,    Preside 
CHARLES    N.    CHADWICK, 
JOHN   F.   GALVIN, 
Commissioners  of  the  Board  of  Water  Suppl> 
JOSEPH    P.    MORRISSEY.    Secretary. 


Collection  of  Garbage,  etc. 

THE    CITY    OF    READING,    PA. 
DEPARTMENT  OF  PUBLIC   SAFETY 

Reading,   Pa.,   January   2nd.,   19 

Sealed   proposals  will   be  received  at  the   office  of 
Clerk,    until    10   A.M.,   Wednesday,    February    4th.    1914,   fo 
collection    and    destruction    of    all    garbage    and    offal 
City   of  Reading,   for   the   periods   of  one   year,   three 
years. 

A  certified  check  or  proposal  bond,  executed  by 
company  authorized  to  do  business  in  the  State  of 
vania  as  surety:  and  authorized  by  the  Courts  ofl 
County  to  become  surety  in  judicial  proceedings  the! 
the  sum  of  two  thousand  dollars  ($2,000.00)  must  accO 
each  bid;  and  the  successful  bidder  will  be  required  to 
into  a  contract  bond,  with  a  like  trust  company  as  at 
in    the   sum    of   ten    thousand    dollars    ($10,000.00). 

Blank  forms  of  proposals,  proposal  bonds  and  speclfl 
may  be  obtained  at  the  office  of  the  Superintendent 
partment   of    Public    Safety,    City   Hall. 

Proposals  must  be  endorsed  "Proposals  for  Garba 
addressed  to  the  Department  of  Public  Safety,  in  car 
City    clerk,    of   Reading,    Pa, 

The   right  is   reserved   to  reject  any  or  all    bids. 

I!y    older    of    Hie    Department    of    Public    Safety. 

PETER    S     

Slipel  I  nl  e  '"I 


Electric  Wiring,  etc. 


NOTICE  TO  CONTRACTORS     Sealed   pro) 

wiring,    West    Who-    of   Stat.-    Capitol,    Albany.    Ni 

bi     received    by    the    Trustees    of    Public    Buildings,    CnpW 

liauy.    New     York,    until     I    o'clock     I'M      on    Tt lit 

20th,    1914,    when    thej    will    be    opened    ami    read    publicly. 

posals  shall    be   i panled    b>    certified   check    In   the 

5  p.i    cent,  of  t  he  aim. nut   of  bid  ami   i  he   con!  i  nl 
i  ii.      i  u  ai  il    Is    made    will    be    required    to    fui  nlah      <  ' 

i . ; .  ii-.     bond    in    tin       in ill    per   .  nil     of   the    ai 

trad   within   30  dnyi    nftei    official   noli r  award  of  eonl 

in With     Hie     terms    ol     sp.  illlcallon    No. 

Tin-   i-  i ,  - 1,1    Is    i.     .  >  x  .  , \|c  i    an>    hi     ill    lilds       Drawing! 

p    cllli    ii  lorn     ni  i  -     I ui  ' I    and    blank    forms   of  prOP< 

nh Ii    i     ol    llu     Stale     Vrchllecl       Complete 

ol    plana    and    specifications    will     be     furnished     proipei 

Iddd 1.1.    i i 1   In   the  disc,  Hen  ol 

Stat.-    Architect,    LEWIS    B,    PILCHER.    C.pliol.    Albany. 
J  i , ,  i 
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Denotes  an  item  regarding  work  advertised  in  Engineering 
jl   contractors   are    set    in    CAPITALS. 


News.     +   Denotes  contract  awarded.     The  names  of  sue- 


RAII/WAI  S 

HHHarhuxettN — (Official) — Bids  were  received  Jan.  14,  by 
of  the  Port  of  Boston,  Mass.,  for  constructing 
oad  terminal  vard  capable  of  accommodating  about  400 
n  the  Commonwealth  Flats  at  South  Boston  and  lay- 
out 6 '.  miles  of  track.  The  bids  follow:  Hanscom 
uctionCo.,  Boston,  Mass.,  $104,413;  Boston  Paving  Co., 
9-  Cavanaugh  Bros.,  $109,066;  the  Lathrop  &  Shea  Co., 
4:  Coleman  Bros.,  $111, TM:  Fred  T.  Ley  &  Co.,  Inc., 
4'  Gilbert  H.  Harries.  $118,211:  International  Construc- 
:>'  $118,822;  H.  P.  Converse  &  Co.,  $119,868;  T.  Stewart 
j,  $121,274:  McCarthy  .V-  Walsh.  $122,389;  Charles  R. 
..      sl_7.!li::    Wilson    _i    English    Construction   Co.,    $138,- 

W.    Dolloff   &    Co.,    $141, 46S.      At   3   p.m.,    a   bid    from    the 
&    Triest  Co..    New    York,    of   $121,665    was    received,    too 

be  considered,   as  the  other  bids  had  been  opened  pub- 
t  noon. 

i-  York — New  York,  Ontario  &  Western  Ry. — This  com- 
5  considering  the  extension  of  its  line  at  a  cost  of  about 
0.  J.  H.  Neuelle,  Middletown,  N.  Y.,  is  Engr.  M.  W. 
t  York — Long  Island  R.R. —  (Official) — We  are  advised 
I:.  Savage,  Ch.  Engr.  of  this  company,  Jamaica  (L.  I.), 
Borough  of  Queens,  that  no  double-track  work  to  Mon- 
■oint,  L.  I.,  is  contemplated.  Noted  Jan.  1. 
st  Virginia — Weston  &  Glenville  Ry. — This  company 
.en  organised  for  the  purpose  of  constructing  a  rail- 
27  miles  long,  from  Weston  to  Glenville,  W.  Va„  via 
in,  Alum  Bridge  and  Linn,  W.   Va. 

■th  Carolina — Gulf  &  Bay  R.R. — This  company  has  been 
orate, 1    for   the  purpose   of  constructing   a    railroad    from 

N.  C,  to  Carmen,  N.  C,  a  distance  of  about  10  miles. 
Betts,   Stackhouse,   N.  C,   is  interested. 

irgiu — Rome  &  Northern  R.R. — This  company  is  plan- 
a  construct  the  Gore-Sublinga  extension,  a  distance  of 
mill is.      H.   H.    Shackelton,    Raul,    Ga.,   is  Secy.-Treas.   and 

ilinina — Nashville.  Chattanooga  &  St.  Louis  Ry. — This 
By,    it    is    reported,    is    considering    the    construction    of 

tension    from    Lax,    Ala.,    to    Decatur,    Ala.      Hunter    Mc- 

i,   Nashville,    Tenn.,    is    Ch.    Engr. 

jixiana — Texas  &  Pacific  Ry. — This  company  plans  to 
Improvements    on    its   Louisiana    division.      C.    H.   Cham- 

n,    Dallas,    Tex.,    is   Ch.    Engr. 

nuisiana — W.    P.    Pickering    Lumber    Co. — This    company 

warded    the    contract,    it    is    reported,    to    J.    N.    GEORGE 

PS    tor   (he  construction   of  a   40-mile   railroad   in   Sabine 

y,   La.      Noted    Jan.    15. 

nlnrky — Tug    River    &     Kentucky     R.R. — This    company 
artered   in  Kentucky   for  the  purpose  of  construct- 
■  oal    road    is   miles   long   in   Pike   County.      W.   A.   Ginn, 
nd,  Ky.,  is  a  director. 

In — Pennsylvania  Lines  West  of  Pittsburgh — This  com- 
is  considering  the  construction  of  an  extension  from 
•  M  Ohio,  to  South  Charleston,  Ohio.  R.  Trimble,  Pitts- 
,  Penn.,   is  Ch.   Engr.   M.   W. 

•hlfiin      Michigan    ,V-    W'.st    K.I:.  — This   company   has   been 

riled   by  the  State    Railroad  Commission   to   issue   si  ,- 

for  proposed  improvements.  This  company  was 
rlv  the  Manisl.e  ,t  Grand  Rapids  R.R.  H.  W.  Seaman, 
jo.  111.,   is   Pres. 

|ala      Macomb,     Industry    &  Littleton     R.R. — This    com- 

,'er   the   Macomb  &    Western    Illinois   R.R.      It 

i>r(e,i    that    the    line    will    be  rehabilitated       10.    L.   Tobie, 

nb,  111.,   is   Pus.   &  Gen.   Mgr.  M,   &   W.    1.    R    R. 

ra — Charles    City    Western    R>  —  This    company    plans   to 

ifv  12  niil.s  of  its  line  to  conned   with  the  Chicago  Great 

at     Alia     Vista,    or    Elma,    Iowa.       ( '.     W.     Hart, 

,    Iowa,    is    Pres. 

[inn,  ..ntn — Cuyuna    &    Northern    Ry.-  This   company    has 

conti  a.  1     to    DALE    &     B  .UMG  .Rl  iNER,    Scan. 

lnn-.\mei  i,  .1 11   Rank   Bldg.,  St.   Paul.   Minn.,   for  construct- 

icdy    .Mia-    spur,    including    100,000    cu.yd.   of   earth 

lktnent. 

•.si.iiri      Bismarck,   Rellevue   Valley  &    Western    lb        This 

inv   will   applv   to   the   Missouri    Public   Service   Commis- 

horlty  to  issue  $1,000  ice   the 

of    its   proposed    line    from    Bismarck    to    Bunker, 

Holman    &    Laird,    Chemical    Bldg.,    St.    Louis, 

re  Engrs.-ln-Charge.     Noted  Nov.  27. 

Ry.— This  company  has 

i.000,    for    ti  •'   purpose   of  con- 
ing   a  w,     to    C01  1 

a!.., ill  ....  ,.•       ,|      V.     I  !■    ■ 

10.  O.  wedi  ■  1     William   Wi  Ighl 

nd    M.   .7.  1  leaty.      The  oilices  of 
II  1 

r»o-mlle  1  illroad   ft  om   Foal  urn,  Tex., 
D.    C.    lin- 
lal    Club    h     1 
1  :  rhls  comi 

its  San    Anli  division    with 

nmpnny    w  ill    babl  houl       1,250,- 

lo    Its    lines   iu    Texas.      A.    M. 
on,    Dall 


Texas — Quanah,  Acme  &  Pacific  Ry. — This  company  plans 
to  start  "work  soon  on  the  construction  of  its  proposed  line 
from  Roaring  Springs,  Tex.,  west  to  Plainview.  Tex.,  about  50 
miles.  A.  F.  Sommer.  Quanah.  Tex.,  is  Res.  Engr.  The  sum 
of  $100,000  has  been  subscribed  by  residents  of  Plainview  to 
aid   in  financing  the  project.     Noted  Dec.    11. 

Utah — Bids  will  be  received  until  June  bv  the  Department 
of  Agriculture  for  1,000,000,000  ft.  of  timber  in  the  Kaibab 
National  Forest,  located  in  the  southern  part  of  Utah  and  the 
northern  part  of  Arizona,  including  permission  to  construct 
a   200-mile   railroad. 

Arizona — See   item   under   Utah. 

Arizona — Southern  Pacific  Co. — This  company  is  consider- 
ing the  construction  of  a  now  railroad  from  Solomonville  to 
Lordsburg,  Ariz.     W.  Hood,  San  Francisco,  Calif.,  is  Ch.  Engr. 

Arizona — Southern  Pacific  Co — The  Corporation  Commis- 
sion has  granted  permission  to  this  company  to  issue  about 
$1,600,000  in  bonds  for  improvements  to  the  following  sub- 
sidiary lines:  Arizona  Eastern  Ry.,  from  Phoenix.  Ariz.,  to 
the  Hassayampa  River,  39  miles,  cost.  $67S,00O;  Phoenix  & 
Eastern  Ry..  between  Phoenix  and  Winkleman,  Ariz.,  and  the 
Globe  Branch,  from  Bowie.  Ariz.,  to  Globe.  Ariz.,  cost  about 
$920,000.  W.  Hood,  San  Francisco,  Calif.,  is  Ch.  Engr.  South- 
ern  Pacific   Co. 

♦  Washington — Tacoma  Eastern  R.R.  (Chicago,  Milwaukee 
&  St.  Paul  Rv. ) — This  company  has  awarded  the  contract  for 
constructing  13  miles  of  roadbed,  at  $250,000,  to  HANS 
PEDERSON.   Seattle.   Wash. 

Manitoba — See  item  under  Miscellaneous:  Railway  Ties — 
Winnipeg.  Man. 

ELECTRIC    R  ULWAVS 

Berwick,  Penn. — The  construction  of  a  two-mile  extension 
from  Berwick  to  West  Berwick,  is  contemplated  by  the  Ber- 
wick  &   Nescopeck   St.    Ry.  Co.     A.    L.  Bower,   Berwick   is  Supt. 

Bloomsburg,  Penn. — Plans  are  being  considered  by  the 
Bloomsburg.  Millville  &  Northern  Ry.  Co.  for  the  exten- 
sion of  its  line  from  Millville  to  Bloomsburg,  about  eight 
miles. 

Columbus,  Penn. — The  Corry  &  Columbus  St.  Ry.  Co.  con- 
templates the  construction  of  about  six  miles  of  new  track 
from  Columbus.  Penn.,  to  Clymer.  N.  Y.  C.  P.  Northrop.  Corry. 
is  Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Pittsburgh.  Penn. — The  Sewickley  &  Edgeworth  Ry.  Co. 
has  been  organized  to  construct  and  operate  an  electric  rail- 
way in  Allegheny  County.  William  Walker.  Lee,  Penn.,  is 
Pres. 

Ham'mtiiwn,  Mil. — A  franchise  has  been  granted  to  the 
Washington  County  Traction  Co.  to  construct  and  operate 
an  electric  railway  from  Hagerstown  to  Security.  Henry  A. 
Bestcr.  Jr.,   is  interested. 

King.  W.  C. — The  Dan  River  Ry.  Co.  is  preparing  plans  for 
the  construction  of  its  proposed  electric  railway  from  King  to 
Asbury,  about  30  miles.  II.  Miller.  Clements,  N.  C,  is  in- 
terested. 

Covington,  <;a. — Plans  are  being  prepared  by  the  Coving- 
ton &  Oxford  St.  Ry.  Co.  for  the  construction  of  a  three- 
mile  extension  to  its  line  in   Covington. 

+Yaldo«ta,  <;a. — The  Val  iosta  St.  Ry.  Co.  has  awarded  the 
contract  for  the  reconctruction  of  its  line  on  Patterson  St. 
to   the   WEST   CONSTRUCT!!  iN   CC,    Chattanooga,    Tenn. 

Milton.  Fin. — The  construction  of  an  electric  railway  from 
Milton  to  Bagdad  is  contemplated  by  II.  s.  Laird  and  asso- 
cia  tes. 

Birmingham,  \ln. — The  Birmingham  Interurban  Ry.  Co. 
has  completed  surveys  for  its  proposed  electric  railway  from 
Birmingham  to  Hale  Springs,  about  nine  miles.  Daniel  !'. 
Hale.     Birmingham,     is    Interested, 

The  Birmingham  Ry.,  Light  &  Powei  Co.  contemplates  an 
expenditure  of  $1,300,000  for  the  improvements  and  recon- 
struction of  its  system.  A.  II.  Ford,  Birmingham,  is  Pres 
and   Gen.   Mgr. 

Bowling  Green,  Kv. — .1,   s.   Lewis,    who   recentlj    pur. 
the    local    street    railway    system,    is    planning    extensh 

|u  o\  ouicnl  s. 

Central  City,  Ky.     Plans  are  beini    coi    idered   hi 

structlon   of  an   electric,    Interurban    line    from    Drakesbore    to 

■       1  lie     lentral    City.      A    pow  er    plant    w  ill    bi 

stt  ucteii  ai  1  '"hi  ii  City. 

Danville,   in.--  The    Ds  een!    &    Kankakee   Trac- 

tion   Co..    is    making    preliminary    an 
struction    of   its   proposed    llm     bo    co    neel     Danville,    Cr< 

id   Kankakee.     John    P.   Pallissand,   Watseka,   m.   Is  In- 
ter*   ted. 

Vltoona,  win. — The  city  Council  has  granted  a  francl 
the  Chippewa    Falls  Vallej    Light   &    Power  Co.  to  construe!  a 
new    II  lire   to    Utoona.     1  leorge    B     w  heeler 

Eau  CI  r.  and   Pur.    \    I 

Milwaukee,    «  is.    -The    Milwaukee    Traction    Co.    lias    been 
nlsslon  to  construe!  an  electric  Green 

Bay  At  '<■■■'■■     Lorens   1 1 

Kamai  City,  Kan.    -The  Kansas  City  Southwestern   R 

corporated    to  1 strucl    an   electric   rallwaj    from 
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Kansas  City    to   Olathe   and   Ottawa.      W.    B.   Strong   is   inter- 
ested. 

Little  lioek.  Ark. — The  City  Council  has  granted  a  fran- 
chise to  the  Little  Rock,  Pine  Bluff  &  Eastern  Traction  Co. 
to  construct  and  operate  an   electric   railway  in  Little  Rock. 

Dallas.  Tex. — The  Dallas  Consolidated  Electric  St.  Ry.  Co. 
has  been  granted  permission  to  double-track  its  line  on  bryan 
St.     E.  T.  Moore,  Dallas,  is  Secy,  and  Gen.  Mgr. 

Okmulgee,  Okln. — The  Okmulgee  Interurban  Ry.  Co.  con- 
templates the  construction  of  a  10-mile  extension  from 
Okmulgee   to    Henryetta. 

Salt  Lake  City,  Utah — The  Salt  Lake  and  Ogden  Ry.  Co.  is 
making  preliminary  arrangements  for  the  construction  ot 
about  three  miles  of  double-tracking  to  its  lines  in  Salt  Lake 
City.  Simon  Bamberger.  Salt  Lake  City,  is  Pres.  and  Gen. 
Mgr. 

Shelton,  Mash. — A.  E.  Hiller  has  applied  to  the  City  Coun- 
cil for  a  franchise  to  construct  and  operate  an  electric  rail- 
way  in  Shelton. 

San  Rafael.  Calif. — The  Northwestern  Pacific  Ry.  Co.  is 
planning  to  extend  its  electric  railway  to  Point  Neyes  sta- 
tion.     H.   W.    Endicott,    San    Francisco,    is   Secy,   and   Gen.    Mgr. 

Moncton.  N.  B. — The  Moncton  Tramways.  Electric  &  Gas 
Co.,  is  preparing  plans  for  the  construction  of  about  eight 
miles  of  new  track. 

Berlin.  Ont. — The  Berlin  &  Northern  Ry.  Co.  contemplates 
the  extension  of  its  electric  railway  in  Berlin.  J.  S.  Anthes, 
Berlin,    is    Vice-Pres. 

Gnelph,  Ont. — The  citizens  recently  voted  bonds  for  the 
extension  of  the  municipal  electric  railway  in  Guelpn.  M. 
M.  D.  Emslie,   Guelph,   is  Gen.   Mgr.  and   Pur.  Agt. 

Hamilton.  Ont.— The  Hamilton  St.  Ry.  Co.  is  planning  to 
double-track  about  four  miles  of  its  line.  Edward  P.  Coleman, 
Hamilton,  is  Gen.  Mgr. 

Preston.  Ont.— The  Citv  Council  has  granted  a  franchise 
for  a  period  of  25  years  to  construct  and  operate  an  electric 
railway    in    Preston. 

Smithville,  Ont. — The  Erie  &  Northern  Ontario  Ry.  Co.  has 
been  organized  to  construct  an  electric  railway  from  Port 
Maitland    to   Smithville. 

Windsor,  Ont.— The  Sandwich,  Windsor  &  Amherstburg  Ry. 
Co.  is  considering  plans  for  rebuilding  about  one  mile  of  the 
Windsor-Amherstburg  line.  James  Anderson,  Windsor,  is  Gen. 
Mgr.  and  Pur.  Agt. 

Lacomlie,  \lta. — The  Lacombe  &  Blindman  Valley  Elec- 
tric Ry.  Co.  has  completed  surveys  for  its  proposed  electric 
railway  from  Lacombe  to  Gulf  Lake,  about  30  i..iles.  J.  C. 
Gibson,    Toronto,    is   interested. 

Nelson.  B.  C. — The  Nelson  St.  Ry.  Co.  is  considering  plans 
for  the  improvement  and  extension  of  its  street  railway  sys- 
tem  in  Nelson. 

LIGHT,    HEAT    AND   POWER 

Westerly,  R.  I. —  It  is  reported  that  the  Westerly  Light 
&  Power  Co.  will  erect  a  fireproof  substation  some  time  with- 
in the  next  few  months  at  Watch  Hill,  a  suburb  of  Westerly. 
M.    H.    Spellman    is    .Mgr. 

Newark   Valley,  -\.  Y. — At   a  recent  special  election,   it  was 
<..    issue   $13,000    in    bonds   for   the    installation    of  a    mu- 

.,1    electric-light   plant.      Arrangements   will   be   made   for 

beginning    the  construction  work  at  once. 

Wntertown,    N.    Y. — The    Mayor    has    recommended    to    the 
Cmmon    Council    the    establishment    of   a    municipal    electric- 
plant.      It    is    said    that    the    present   cost   of   lighting    the 
streets  and   public  buildings  amounts  to  about  $30,000  a   year. 
I.   R.   Breen   is  Mayor.     B.  W.  Sayles  is  City  Engr. 

Horrlstown,  S.  J. — The  Morris  &  Somerset  Electric  Co. 
u  in   en  transmission   line   from   its  Whippany-Boon- 

i,,n    line  ;it    Mm ■    to    the   plant   of   the   Hanover   Brick   Works 

at  Whlppany,  which  will  be  equipped  for  electrical  operation, 
eplacing    thi      team  power  now   in   use.     J.   II.   Drake,   Morris- 
i     of  the  Morris  &  Somerset   Electric  Co. 
+.loln>Hto»  n.     IVnn.      The     City     Council     lias     extended     its 

t    with    the   CITIZENS'    LIGHT,    HEAT   &    POWER   CO., 

ol    Pennsylvania,    for   lighting    the    cltj     tor    a    period    of   five 

>l,-l  all     Kerry.     IVnn.       Tin       I  •ennsylv.-i  n  in      W.il.ci     &     Power 

plati  It  put   bj     1  7,000    lip.,    and    will 

install   anothei    water   tmi 'mi    generator,     .lames   l,.    Kin- 

8,    Fidelity   &   Guaranty    Bid!;.,    Baltin Mil.,    is  Asst. 

i  ■  i  •      and    Pui      Igl 

-fi'iiiHinN.    iv Tin     Cit'     council    has    awarded    a    con- 

tracl     to     the     CITIZENS'     ELECTRIC     ILLUMINATING     CO., 
on,    ioi    lighting    the    ci(       toi    a    tei  m    ol     1 0    i  ea  \ 

ado] authorizing    the    installation    of    126 

addH  lo      I       c  1     I  md  164   I  ungsten   lamps. 

State   Collect,   •'••»>'•     Bids    will    be    received    until   Jan,   28 

itlng,   plumbing   and   electrical    work    In   the   liberal 

...    erected  at  State  College.     Edwin  E.  Sparks 

lH    Pres     of    t  in-    collegi        Daj     t     EClauder,    92G    Chi    i  nut    St., 

tVllkes-Barre,    Peon.     Bid  will    be   received    until    Jan.    27 

Cli  ■■  ■  ■    i  i  cl 1 1 hi i      -.'■  i  tchboa ni 

i  ircull   plot..  , ,  i and   ba  ttei  | 

racks  for  fire-alarm         tern  Joseph  G.  Schuler  Is  Supt.  Depi 

i   Public   Property.  Fred   H.  Gates  Is  City  dl<. 

M.enle.-ii.         111--.         The         Kle.    I   |  |  ml         \\      ilu       Wo,   I 

■      L60-hp      •  urine     In     the 

iprlng.     ''•■   a.  sun 

ii vllle,     Ml    ■  ltd     thai     within     the     nexl     two 

month  lit   i  'oniuii'    Ion        II   ba   •    foi    I  he 

municipal     h 

and 1 1 

0  weatl  -  •  \ ii  ion   la  Supt, 

linn-,  t.-iiii.     At  a  publli    aali    on  Jan    8,   the  city  of  Halls 

-I    tie    ii. iir    Light,    u  .it'  i    S    i 

The  planl    ■■■■  III  b< 

Irvine,   iw.     a    i  impany    Is    being    organized,    com] id   of 

onstruol  and 
,i      Noted   Dei 


Lexington,  Ky. — It  is  reported  that  the  City  Councl 
templates  passing  an  ordinance  requiring  all  electric  a 
be  placed  underground  in  the  business  section  of  thi 
J.    W.    Guyn    is    City    Engr. 

Winchester,  Ky. — It  is  reported  that  the  City  Coun. 
skiers  the  establishment  of  an  electric-light  plant  to 
tain   the  ornamental  street-lighting  system   lately   installed)' 

It. -Heii. main.-,    Ohio — The    City    Council    has    authorized 
issue   of  $36,000   in   bonds   for   the   improvement   and    extern., 
of  the  municipal  electric-light  system.      M.   D.   Ehrhart  is  A 
Supt.  and  Ch.  Elecn.     Noted  Dec.  25. 

Cincinnati.    Ohio — It    is    reported    that    the    Doepke   Co, 
erect  a  number  of  apartment  houses,   to  serve  which, 
plant    will    be    established.      S.    S.    Godley.    803    Neave 
Arch. 

Oakharhor.  Ohio — Bids  are  being  received  by  L. 
t.ensen,  City  Ok.,  for  the  installation  of  a  municipal 
light  plant  to  cost  about  $20,000.  George  Champe, 
Nasby,    Toledo,    Ohio,    is    Engr.-in-Charge.      Noted    Nov 

Goshen,  Inil. — The  city   of  Goshen   has  arranged    for 
of    $35,000    to    be    used    for    rebuilding    the    municipal 
light   plant.      D.   Hamilton    is  Supt.   and   Ch.    Engr. 

Detroit,      Mich. — The      State      Railroad      Commissio 
granted    permission    to   the    Detroit    Edison   Co.    to   incre 
capital  stock   from   $15,000,000   to    $25,000,000,   and   to   issue 
400,000    in    bonds.      It    is    reported    that    improvements    and 
tensions  costing  about  $3,000,000  will  be  made  in   Detroit  f 
ing  the  present  year.      Alexander  Dow   is  Pres.  and   Gen. 

Greenville,    Mich. —  (Official) — Bids    will    be    received 
noon.    Mar.    4.    by    the    R.   J.    Tower    Electric    Co.    for    labor 
certain    materials    for    the    construction    of    concrete    spi] 
and  penstocks  for  remodeling  its  present  hydro-electric  1 
The     approximate     quantities    are    as     follows:     concrete, 
cu.yd.    in  spillway,   1000  to  1800  cu.yd.   in  penstocks:   struc 
steel,  owner  will  furnish  fiS.OOO  lb.  to  be  erected  by  contr 
ready    for    riveting,    which    owner    will    do.      The    Fargo 
neering    Co..    Commonwealth    Bldg.,    Jackson,    Mich., 
in-Charge. 

Byron,  111. — G.  W.  Petit,  Jr.,  has  applied  to  the  City  Com 
for  a  franchise  to  furnish  electricity  for  lamps  and  mot(|, 
and    for   a   contract    for   lighting    the    streets 

Manitowoc,    Wis. — The    city    of    Manitowoc    has    purcha,|t 
the    plant    of    the    Manitowoc    Electric    Light    Co.    at    $14"  ' 
The  intention   is  to  take  over  the  gas   plant  as  well,  ai 
solidate   the  water-works,  electric  and  gas  plants.     L. 
is    City    Engr. 

Oslo    (Cato  post  office).  Wis. — The  Oslo  Power  &   Lig 
has  increased  its  capital  stock  from  $5000   to  $25. nun.   and 
rebuild    its    hydro-electric    dam    which    was    destroyed    by 
jams    last   spring.      A.    O.   Anderson,    Manitowoc,    Wis., 

Mimlen,  Iowa — At  a  recent  election,  the  citizens  voted; 
install  a  municipal  electric-light  plant.  John  W.  Crow 
.Mayor. 

Williamsburg,    lov    ,.— Frank    Clue,    Keota.    Iowa,    has    bel 
granted  a  franchise,  a.    t  has  purchased  a  building  in  which 
install  an  electric-lighting  system.     It  is  said  that  he  will  <■ 
tend    the    service    in    the    future    to    the    neighboring    townsH 
Conroy   and    Parnell. 

Wellington,    Kan. — It    is    reported    that    the   municipal  elipj 
trie-light    plant    will    lie    rebuilt    some    time    during    this   ye 
N.  E.  Stone  is  Supt. 

I,inn    Creek.,    Mo. — Burns     &      McDonnell.     S21-S22      Scarri 
Bldg.,    Kansas   City,   Mo.,   have   been   retained    to    prepare   pin 
for    a     10.000-hp.     hvdro-electric     power     project      in      Camd! 
County. 

Pleasanton,  Tex. —  (Official) — The  Pleasanton  Ice  £  dig 
Co.  is  being  enlarged  and  improved  at  a  cost  of  $5000.  L. 
Bryant  is  the  owner. 

Belllngham,    Wash. — It    is    reported    that    the    Puget    Soud 
Traction.    Light    &    Power    Co.    contemplates    the    improvema 
and  extension   of  its  power  plant.      E.    L.   N'oves,    llellinghani. 
Pur.  Agt. 

Chlco,    Calif. — The    City    Trustees    have    had      plans     pi  i 
pared    for    the    installation    of   a    complete    new    street-light! 
system.     T.    11.    Polk    is  City   Engr. 

I'Vesno.    Calif. — It    is    said    that    the    Pacific    Gas    &    Electill 
Co.    is    preparing     to    install    new     gas    mains    in     Eresno   at 

estimated  cost  of  $40, M.  L.  Neelej   is  local  Mgr. 

Martinez,  Calif.— S.  Waldo  Coleman  lias  applied  to  l.jl 
State  Railway  Commission  for  permission  to  construct  a  K 
plant   ami   distributing  system    In    Martinez. 

II.  ...i.ol.H.   siisk.-    It   is   re ted    that    the  Town  Council 

having  plans  prepared  bj  \V.  II.  stiles,  i  luiuboldt,  for  an  • 
tension  to  Hie  electric-lighting  system,  estimated  to  CO 
•  "  i, 

Vancouver,   l«.  «'.      It    Is   reported   that    the    Hoard   of   Educ| 
Hon    will   soon   ask    bids    for    repairing    and    renewing    i  lie  he 
Ing  and    ventilating    systems    in   alu.nl    :Mi   schools.      Herald  I 
ton   is  Secy,   of  the   Bd. 

BRIDGES 
Albany,    v    *•     No    bids    were    receive, i    on    Jan.    6    by    " 
State  Supei  Intendenl    ol    Publl 

relnfoi  ced   c irete   brldg  i    ovi 

,,i    Lyoni    c.iii      Lewii    Count; 
Pub.   wus.     \oted  Jan.    I. 

Illllllllo,     N.     V.       It     is     repelled     Unit     plans    have 
pleted     lo,      the     proposed     repairs     to     I  lie     Chicago     St.      ' 

The    m  lii, ml,- I    ,,r    Ihe    work    is    about    $120, I.    En Is  i 

Ward   la  <  lomr.  ol    Pub.    Wks,     Noted   Deo.   18. 

Oawegatclile,   N.    v.     (Official)      Plans   will   be   |,,,   I 

till-     Concrete    Steel      Engl •!  ing      Co.,      I'm  Ii      Kovv       1:1,1 

Voi  Ii.    N.    V„    for   n    new     concrete    bridge    lo    l,e    erected    

....,,.:  1,1 M..       .  I  ..  I  ..  i  I  .,      . .  „       I  .  .       1  I,. ,      .,,,,,,  I .1'      u  l  111  II 


...    i  hi     i  Im    ,  ,  eel  imi 
Hie     I'.lack    and     Moose    HlVl 
I  niiicaii    \V.    Peck    is    SupL 


ilrliio    Rlvei 

etc.,  ai  e  b  i um  mi:i     ■  ■  i 

+ci d,    \.    J.     The     Board 

Ca  III  i  leu    I  '•  •  1 1  Ii  I  '       1m        .i  B  a  I  del     I  lie 

n    bridge    over    Newton    Creek    ti 

I    I    I    i  "I'M  IN    <  !(  >.,    C.'innl.  n       i  I     |  i 


i.  i  ,  1 1      hi     io    1 1,,     number   ol      r 


Chosen      Kicchiilil,  is    i 

.,.,,1    I,,,    II, ,.   erection  ' 

c     k  ki.i.ki     m,  i'i:i:i.l 

• ,,  i .  I  00,      '.     I  em  pni  a  ry    lirlcb 

will   in-  I. mil   .ii il   of  |88B(1.     Noted    Nov.    i :,.    1918. 
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TJnton,    N.    J. — The    Bridge    Committee    of    the    Board    of 

Freeholders  of  Mercer  County  has  directed  the  County 

rer  to  advertise   for  bids  for   the  erection  of   three   new 

te     bridges     on     the     Yardville-Windsor-Newton     Road. 

ire  Tobish   is   County   Engr.     Noted   Dec.   4. 

loc-aey,  Peon.— The  Commissioners  of  Berks  County  are 

plans   prepared   for  a   new   bridge   to   be   placed   across 

huylkill    River    at    Monocacy.      It    will    be    of    concrete, 

450  ft.  long,   four  spans,  and   is  estimated   to  cost  about 

Charles  F.   Sanders,   Reading,   Penn.,   is  County   Engr. 

Chester,     Penn. — The     Board     of     Commissioners     of 

r  County   will  soon  advertise  for  bids  for   the  construc- 

a  new  bridge  over  Buck  Run  in  Fallowfield   Township 

road   from   Modena   to  Doe   Run.      Plans   for   the  bridge 

ig  prepared    by   County   Surv..   N.    R.    Rambo. 

latham,   Va. — The   Board   of   Supervisors   of  Pittsylvania 

r    has    awarded     the     contract     for    the     erection     of    10 

s  in  the  county  to  THOMPSON  &  MdSELEY.  511  Banner 

Greensboro,    N.   C. 

rkaliurK,  W.  Va. — At  an  election  held  Jan.  6,  the  city 
a  bond  issue  of  $110,000  for  the  construction  of  a  con- 
bridge  to  replace  the  present  Glenelk  Bridge,  and  for 
.  bridge  to  connect  Glenelk  with  the  city  at  North  Sixth 
udlev  D.  Britt  is  Engr.-in-Charge.  The  concrete  bridge 
e  580  ft.  long  with  a  26-ft.  driveway,  and  the  steel 
will  be  4S  ft.  long  with  a  26-ft.  driveway.  Plans  are 
it  completed.  Noted  Dec.  4  and  Dec.  11. 
ericus,  Ga. —  (Official) — Bids  will  be  received  until  9 
eb.  16,  by  the  Board  of  Commissioners  of  Sumter  County 
e  construction  of  two  reinforced-concrete  bridges  near 
cus,  Ga.  Plans  on  file  with  Wilber  J.  Watson  &  Co., 
tte,  N.  C,  Engr.-in-Charge,  and  at  the  office  of  the 
Issioners  of  Roads  and  Revenues.  Americus.  J.  A.  Pinks- 
Secy,    of   County   Comrs. 

t.     Augustine.     Fla (Official) — The     City     Council     has 

ed  a  contract  for  removing  the  old  bridge  and  erecting 
bridge  over  the  San  Sebastian  River  at  the  foot  of  King 
SETH  PERKINS,  Jefferson  Theater  Bldg.,  St.  Augus- 
t  $1S,951.  Other  bidders  were:  F.  W.  Long  &  Co.,  $17,- 
.  J.  Martin.  $2*. 164;  C.  W.  Requarth  Co.,  $19,779;  J.  D. 
■ry  &  Son,  $19,2S5  and  the  C.  S.  Young  Construction  Co., 
I.      Bids    were    received    on    Jan.    7.      Erroneously    noted 

under  Jacksonville,  Fla. 
erileen.  Miss. —  (Official) — Bids  will  be  received  until  2 
Feb.  2,  by  the  Board  of  Supervisors  of  Monroe  County 
e  erection  of  a  steel  span  bridge  over  the  Tombigbee 
at  Cotton  Gin  on  the  Amory  and  Okolona  Road.  Gus 
■T,   Aberdeen,    is   Engr.-in-Charge.      G.    G.    Ray   is  Clk.    of 

d.  of  Superv. 

lattieshurg.  Mis*. —  (Official) — The  Board  of  Supervisors 
-rrest  Countv  has  awarded  the  contract  for  the  erec- 
.f  three  steel  bridges  to  the  VINCENNES  BRIDGE  CO., 
nnes,  Ind.,  at  $*697.  Other  bidders  were:  M.  J.  Epley 
$10,249:  the  Southern  Bridge  Co.,  $11,091:  M.  C.  Hassell, 
7,  and  the  Blodgett  Construction  Co.,  $11,195.  Bids  were 
ed  on  Jan.   6.     Noted    Dec.   11   and   25. 

mmtvllle,  Tenn. — It  is  reported  that  the  Commission- 
f  Sullivan  County  have  decided  to  place  a  new  steel 
a  across   the  South  Fork   of  the  Holston   River  at  South 

hattanooga.  Tenn. —  (Official) — Competitive  designs  will 
!6lved  until  Feb.  IS  by  the  Tennessee  River  Bridge  Cora- 
e  for  the  erection  of  a  bridge  over  the  Tennessee  River 
attanooga,  for  which  Hamilton  County  has  voted  a  bond 
of  $500,000.  The  design  accepted  must  be  approved  bv 
.  S.  War  Department.  Theo.  F.  King  is  Chn.  and  L.  B. 
1  Is    Secy,    of   the   bridge    committee       Noted    Dec.    IS   and 

iron.  Ohio — It  is  reported  that  the  Erie,  the  Pennsvl- 
and  the  Baltimore  &  Ohio  R.R.  have  entered  into  an 
ment  with  the  citv  of  Akron  for  abolishing  all  grade 
ings  at  an  estimated  cost  of  $1,200,000.  J.  A.  Genres  is 
Engr. 

Ireland,  Ohio — Press  reports  state  that  the  Board  of 
ty  Commissioners  has  canceled  the  contract  awarded  to 
I'Rourke  Engineering  Construction  Co.,  New  York,  N.  Y.. 
te  construction   of  the   main   piers  of  the  Detroit-Superior 

e.  because  of  the  company's  failure  to  complete  the 
in   a    reasonable    time,    and    will    advertise    for   bids    from 

LCtors    for    the    earlv    completion    of    the    work.      Tt 
thai     litigation    will    cause    further    delav.      Con- 
tlie    erection    of    this    bridge    were    awarded    in    Oct. 
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w  Lebanon,  Ohio — The  Board  of  Commissioners  of  Mont- 

[frCountj    Is  having    plans  prepared   for  a  concrete  bridge 

erected    over-    Hear-   ("reel;     near    New     Lebanon,    to    replace 

|:overed    bridge    now    in    rise    ,,n    the    Eaton     Tike.       Victor 

llth,   Dayton,   Ohio,   is  County   Surv. 

Bin.  Ohio — Tli.'  Board  id-  Commissioners  of  Seneca  County 
vlng  preliminary   plans   preparer!    for  one   reinforced  con- 

f_     and   three  steel   bridges   te    be   .reel,-, i    :,r    an   estimated 
cost   of  about  $100,000.     C.   J.    Cetera  is  Countv    Surv.      .1. 
_  Wshberger  Is  County  Audi-. 

Mpi.' -tit,  Ohio — The  Board   of  Commissioners   of   Aug- 

■  p County    is   having   plans    prepared    bv    tin-    City    Engineer 

I    apakoriet.-i    for   bridges,    i Is   and    .lit.  Ires   in    the   county 

it  1   estimated    cost    of    $r,0,n(>ii.       Hids    will    be    asked    In    the 

g.      II.  J.   Meyer  is  City    Engr.      Ferd.    Langhart    Is    Audr. 

uglalzo    County. 

Hiirllngi,,,!.    «|H. — A    contract     has    been    awarded    to    the 

OJEN-ALLKN  CO.,   Milwaukee,    u  i        i"oi    I rectlon  of  a 

ovei  the  white  River,  i  est  "i  Burlington,  replac- 
(1    Durgln    Bridge. 

Chippewa  Full*.  Win.— (Official)  The  I:... ml  of  Public 
(■has  awarded   the  contract    foi    the  erection  of  a   bridge 

Ulllie.ill  Creek  Ilt.lefiOrsr.il  Ave.  to  the  WOIU>EN  W.l.EX 
Milwaukee.    Wis.,    at    $9325.      other    bidders    were:    Wrillsau 

Wot  ks,    [971:      the   Central     Itatr       Bt  ld|  e   I  lo        9875;    the 

i  n      |  13,290;   T'nlon   Con    tructlon   Co  .   $17,  129;    the 

Ma  Steel   Bridge  Co.,  $9893.     The  new   bridge  will  be  al t 

t.  tone  two  spans.     Noted  Jan.   i. 

rem   Bay,  Win. — The  State  Highway  Commissi,..!    has   re- 


fused a  recent  petition  of  the  city  of  Green  Bay  for  an  ap- 
propriation from  the  state  and  countv  to  build  a  bridge  over 
the  Fox  River  at  Mason  St.,  at  an  estimated  cost  of  $170,000; 
if  the  bridge  is  erected,  the  city  must  pay  the  entire  cost. 
A.   Brauns  is  City   Engr.      Noted   Jan.    S. 

Hastings,  Minn. — Bids  will  be  received  until  10  a.m.,  Feb. 
3,  by  the  Commissioners  of  Dakota  Countv  for  the  construc- 
tion of  Bridge  No.  740  on  the  state  roa'd  in  the  Town  of 
Ravenna  The  bridge  will  have  a  120-ft.  span,  IS  ft.  wide. 
P.    A.    Hoffman    is    County    Audr. 

-f-Lineoln,  Neb — (Official) — The  contract  for  the  construc- 
V^.t°  r  T-,V?^]UiV^''~,'?nc,'ete  conduit  has  been  awarded  to 
ABEL  &  ROBERTS,  Lincoln,  Neb.,  at  $32,944.  Other  bidders 
w-ere:  Lincoln  Construction  Co.,  $33,476;  Burke  Cochran  Con- 
struction Co.,  $33835.  Goodwin  &  Ostran.  $34,S49;  John  Gill- 
igan,  $3o,423;  Middleton  Hoglund  Construction  Co.,  $35,921 
This  conduit  will  be  erected  jointly  by  the  city  of  Lincoln 
and  Sanitary  District  No.   1   of  Lancaster  County.     Noted  Jan. 

+Aberdeen,  S.  D — The  Board  of  Commissioners  of  Brown 
County  has  awarded  the  contract  for  the  erection  of  six  new 
-'.'u  x-IV-"  &?  county  to  the  MINNEAPOLIS  STEEL  &  MA- 
CHINERY CO.,  at  $11,215.  Other  bidders  were:  the  Iowa 
l.r.lse  Co..  $11,:,«5:  Massillon  Bridge  Co..  $14,760;  Ward  & 
Weighbnn  $16,13*:  Great  Northern  Bridge  Co..  $13,546:  White- 
water Bridge  Co..  $12,412;  Canton  Bridge  Co..  $13,112;  Minne- 
apolis Bridge  Co..  $13.S9S;  Des  Moines  Bridge  Co.  $14  775 
Security  Bridge  Co..  $13,459;  Shorthill  Co..  $15.S55;  Hennepin 
27     F»13         $13,615;  Aberdeen  Bridge  Co.,   $11,820.     Noted  Nov. 

f  £Iea,r  ^ake«  s;  D-—  (Official)—  The  Board  of  Commissioners 
ot  Duel  County  has  rejected  all  bids  received  Jan.  S  for  the 
erection  of  county  bridges  during  the  year,  and  new  bids  will 
NoteTNov    lT  1913P'm"  Ma"""  *"     A'  U  Larson  is  c°"nty  Audr. 

Grafton,  N.  D.— (Official)— The  low  bid  for  the  construction 
and  repair  of  about  20  bridges  in  Walsh  Countv  was  that  of 
N  oilman,  Lewis  &  Bryce,  Grafton,  at  $1S,SS0:  the  Fargo 
Bridge  &  Iron  Co.  bid  $19,430.  There  were  12  other  bidders 
none  of  whom,  however,  bid  on  all  the  work.  The  low  bidder 
tor  the  construction  of  metal  culverts  was  the  Northern  Cul- 
vert Co  Thief  River  Falls,  Minn.,  at  $107S.  Bids  were  re- 
ceived Jan.  7.     O.  M.  Fraser  is  County   Audr.     Noted  Jan.   1. 

+Hettinser,  N.  T».—  (Official)— The  Board  of  Commissioners 
or  Adams  County  has  awarded  the  contract  for  the  construc- 
tor!,1,,0 „  tw2  stf'el  l-'ridees  over  the  Cedar  River  to  the  TWIN 
CITY  BRIDGE  CO.,  Minneapolis.  Minn.,  at  $72SS.  Other  bid- 
ders were:  Security  Bridge  Co.,  $S090:  the  Minneapolis 
Bridge  Co.,  $5350;  w.  B.  Lee  Bridge  Co.,  $S500.  and  the  Henne- 
pin   Bridge    Co.,    $S200.      Noted    Jan.    1. 

o  iSapu.lpaA  okI»-—  (Official) — Bids  will  be  received  until  Feb. 
J  by  the  Board  of  Commissioners  of  Creek  Countv  for  the 
election  of  a  steel  bridge  over  Pole  Cat  Creek.  This  is  an 
extension  of  date  from  Jan.  6.  Abner  Bruce  is  Clk.  of  Comrs. 
Noted  Jan.   1. 

Caldwell.  Idaho — (Official) — We  are  advised  that  the  report 
of  a  bridge  to  be  erected  at  East  Cleveland  St.,  under  Super- 
vision  of  the   U.   S.   Government,   was   unfounded.     Noted   Jan. 

+Chelinlis,  Wash — The  Board  of  Commissioners  of  Lewis 
County  has  awarded  a  contract  to  A.  L  PRESTON  for  the 
erection  of  a  bridge  over  the  Skookum  Chuck  River  at  Mar- 
SS,Sm%S%_aJn^  a*  contract  to  the  JULIEN  REALTY  &  IN- 
VESTMENT CO.,   for  a  bridge  at  J  St. 

Banff,  Alta — Press  reports  state  that  the  Dominion  Gov- 
ernment contemplates  an  appropriation  of  $1,000,000  for  vari- 
ous civic  improvements  in  Banff,  including  the  construction 
of  three   new   bridges. 

Vancouver.  II.  C— Bids  will  be  received  until  noon,  Apr. 
I,  by  the  Burrard  Inlet  Tunnel  &  Bridge  Co.,  142  Hastings 
St.,  West,  for  the  construction  of  a  bridge  to  connect  the  citv 
of  /Vancouver  with  the  municipality  of  North  Vancouver.  The 
bridge  will  have  a  single  railway  track,  two  lines  of  street- 
car track,  two  roadways  and  a  footway.  The  contract  will 
include  the  approaches  to  the  bridge  and  machinery  for  the 
draw  span  and  other  incidental  work.  K.  J.  Cockrell  is  Secv. 
of    the    Burrard    company. 

WATER   SUPPLY — IRRIGATION 

Boston,  Mass. — Bids  will  be  received  by  the  Department  of 
Public  Works,  until  Jan.  26  for  cleaning  7500  catch  basins 
L.  K.  Rourke  is  Comr. 

Bids  will  be  received  by  the  Supply  Department  until  Fob 
Cor  250,000  lb.  of  iron  castings,  200.000  lb.  service  pipe 
castings,  500,000  lb.  main  pipe  castings,  r.oo.oon  lb  water  ser- 
vice fittings,  and  64,ooo  lb.  composition  castings,  for  the 
w.it.i-  Department  D.  Frank  Doherty,  Tremonl  Bldg  is 
Supt.   of   Supply   Department. 

I..VI1I1.     MaMs.— (Official)  — Bids    were     received     by      Thomas 
Campbell,  2nd.,  Comr.  of  Water  and  Water  Works,  Dec 
completing    Breed's    Pon.i    nam    and    constructing    a    dam    at 
Lantern   Rock,  as  follows:   D.    P.  Crowl.v.   Bristol,   com 
J.  E.  Conley,  Norwood,  Mass..  $192,185;  T.  s'l't    \kt  S   SON  CO 
Newton,    Mass..    $200,808,     (awarded    contract);    ll.     B     Snrou'i 
Contracting    Co.,     Peekskill.    X.    Y.    simj. :,.;:•    Coleman    Bros 
Chelsea.   Mass..  $227,270;   Russo-Parker  Construction  Co     Hud- 
son,  N.    Y..    $22*.  9  3  I:    A.    G.    Tom.i.sello      I I, ester.    Mass 

789;  Long  &  Little,  Leominster,  Mass.  ,,  i   i, 

&  Son..  Boston.  Mass..  $255,676;  n  .1  Sheehan  Co.,  Lynn 
Mass..  (297,860:  Holbrook,  Cabot  !  Roll  C ration  Bos- 
ton. Mass.,  $292,776;  .1.  M.  Holler.  Albany,  x.  v..  $866,900 
Noted  Nov.    13. 

Cortland,    s.    v.     Bids    will    be    i Ived    by    the    Syracuse 

Suburban  Water  Co.,    Electrir    Bldg  .   Buffalo,  until  Jan 
raising;  the  embankment  four  ft.,  constructing  a  new  spillway 
ami  raising  the  highway  »t  the  storage  reservoir  on  Furnace 
Brook,   in  Cortland. 

•  New    York.    \.    Y.— (Official)— Bids    were    received    bv    the 

Board  of  Water  Supply  unffl  n  a.m.,  Feb.  3,  for  Contract  No. 
mi.  installing  gate  and  other  valves,  ipour- 

tenancea  along'  the  Catskill  Aqueduct  mainly  within  the  New 

York  city  limits.     Charles  Strauss  is   Pies,  of  the    B(J 
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-A-tiarlield,  W.  .1.— (Official)— Bids  will  be  received  by  the 
Mavor  and  Council  until  8  p.m.,  Jan.  27,  for  about  466  tons 
of  6-,  8-,  10-  and  12-in.  c.-i.  water  pipe;  also  eight  two-way 
hydrants,  valves,  specials,  etc.  Frank  Romaglia  is  Borough 
Clk. 

•Amhridue.  I'enn.-  (Official)— Bids  will  be  received  by 
the  Water  Commission  until  S  p.m.,  Jan.  28,  for  installing  a 
1,300,000-gal.  reservoir  and  gas  engine  or  electric  motor  to 
operate  same.  R.  G.  Manning,  J.  T.  Jesson  and  W.  W.  Luce 
are  the   Commissioners. 

+Philadelphia,  Penn.— Dill  &  Collins  have  awarded  the 
contract  for  the  construction  of  a  pumping  stiiti..n  on  Dela- 
ware Ave,  to  the  LATRA  &  TERRY,  CONSTRUCTION  CO., 
Philadelphia,   at  $7500. 

+  Baltimore,  Mil— The  Board  of  Awards  has  awarded  a 
contract  to  the  LOCK  JOINT  PirE  CO.,  165  Broadway,  New 
York,  N.  Y.,  at  $225,925.  for  Gunpowder  Supply  Contract  17, 
constructing   water   mains. 

East  Bank,  W.  Ya. — An  issue  of  bonds  for  $6000  has  been 
voted   for   the   construction    of  a   water    system    at   East   Bank. 

Columbus,  Ga. — Plans  are  being  prepared  by  J.  L.  Ludlow, 
Engr.,  Winston-Salem,  N.  C,  for  the  construction  of  a  water 
system  at  Columbus.  Estimated  cost  $450,000.  W.  C.  Camp- 
bell is  City  Engr. 

Glennville,  Cia.— Bonds  for  $13,000  have  been  voted  for  the 
construction  of  a  water  system  and  an  electric-light  plant. 
L.  A.  DeLoach  is  Mayor. 

Tybee,  Ga. — The  town  contemplates  the  purchase  and  im- 
provement of  the  local  water  system. 

+  Brewton,  Ala. — The  contract  for  the  construction  of  a 
water  svstem  and  an  electric-light  plant  has  been  awarded 
to  the  J.  B.  McCREARY  CO.,  Atlanta,  Ga.,  at  about  $13,- 
000. 

Ozark,  Ala. — The  improvement  of  the  water  system  is 
planned.      J.   A.    Eason   is  Mayor. 

Batesville,  Miss. — Preliminary  arrangements  are  being 
made  by  the  citv  for  the  construction  of  a  water  system. 
Estimated    cost,    $18,000. 

Flora,  Miss. — Bonds  for  $10,000  have  been  voted  for  the 
construction  of  a  water  system  at  Flora. 

Halls,  Tenn. — The  city  is  planning  to  make  extensive  im- 
provements to  the  water  plant  and  system  which  was  re- 
cently purchased  from  the  Halls  Light  &  Water  Co.  Esti- 
mated  cost,    $30,000.      B.   M.   Archer   is    interested. 

Carlisle,  Ky. — Surveys  have  been  completed  and  prelimi- 
nary arrangements  are  being  made  by  the  City  Council  for 
the  construction  of  a  reservoir  in  connection  with  the  water 
system. 

Cincinnati,  Ohio — (Official) — The  city  has  retained  Pallard 
&  Ellms,  Consult.  Engrs.,  Union  Central  Bldg..  Cincinnati,  to 
make  an  investigation  of  the  entire  water  system  and  report 
on  the  necessary  improvements,  including  a  means  of  avert- 
ing a  recurrence  of  the  recent  shortage  of  water  due  to  the 
breaking  of  a  60-in.  supply  main. 

Shaker    Heights — (Cleveland    post    office) — Ohio — Bids     will 
be  received   by  C.   A.   Palmer,  Village  Clk..  until   Feb.   0   for  the 
uction    Of   water  mains.      B.   W.   Willard,    Marshall   Bldg., 
Cleveland,    is    Engr. 

+  Youngstown.  Ohio — The  city  has  awarded  the  contract 
r..i  additional  filters  to  W.  M.  HENDERSON,  Youngerstown, 
at    (40,700. 

Chicago,  III.  —  Bids  will  be  received  by  L.  E.  McGann,  Comr. 
Pub.  Wks.  until  Jan.  23.  for  2S-,  20-,  24-,  30-  and  36-in.  gates 
valves. 

Grand  Midge.  111. — The  citizens  at  a  recent  election  voted 
bonds  for  STr.mi  for  the  construction  of  a  water  system. 
Noted    Dec.  18. 

Vlrden,  III.  —  A    water  system  will  lie  installed   in  Virden. 
Milwaukee,    Wis.      Bids    will    be    received    by    the    Board    of 
Public   Works   until   Jan.    27    for    700    tons   of  fi-in.   Class  C  c.-i. 

pipe  and  special  castings.     Percy  Bn in  is  Dep.  Comr. 

Pub.  Wks. 

(  Iu-Ih.ii,    Iowii      ( '  i ! !  i '  ■  i :  1 1  i      Plans    are   being   prepared    by   E. 
ii  trper,    Consult.    Engr.,    Kansas    City,    Mo,,    tor    the    con- 
tion  of  a   water  Bystem  at  Chelsea. 

lluiinMoii.     I.iiui       Bonds     I'm-     $21.0(10     imtc     rooenlly     voted 

for  the  In  tallatlon  o1   a   water  system  al   Humeston. 

\i. .Niton,    iinwi     (Official)     The   CItj    Council    has  retained 

E.     Harper,    Consult.     Engr.,     Kansas     City,     Mo.,     to  prepare 

plans    for    the    construction    of   a    water    system    at  Moulton. 

..'■.!.    .1      I   l| 

Sheffield,    Iowa      (Official)      E      i:     Hi r,    Consult.     Engr.. 

-   city.   ,\io..   i     prepi a    plam    for   the  const tlon   of 

:  i     Bni  III.  M 
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Brownwood,  Tex, — Preliminary  arrangements  are  bci 
made  for  the  construction  of  a  l,00O,tl(itl-gal.  filtration  pla' 
at  Brownwood.     Noted  Jan.  1. 

•  El  Paso,  Tex. —  (Official) — Bids  will  be  received  by  C|  ' 
Fassett,  City  Clk.,  until  3  p.m.,  Feb.  12,  for  water  works  m! 
chinerv.  For  particulars  see  advertisement  under  "Contrat 
to   Be   Let." 

Georgetown,  Tex. — Bonds  for  $13,500  were  recently  votl 
for  increasing   the   water  supply. 

Port  Lavaca,  Tex. — A  water  system  will  be  installed  I 
Port  Lavaca. 

Ctnanali,  Tex. — Bonds  for  $20,000  were  recently  voted  t 
the  improvement  of  the  water  plant. 

Wills  Point,  Tex. — Plans  are  being  considered  for  the  i 
stallation  of  a  water  system  here  to  cost  $24,000.  H.  (a 
Christ  is  Mayor. 

Buffalo,  Okla. — The  citizens  are  considering  the  propo 
tion  to  construct  a  water  system  to  cost  $50,000. 

Seattle,  Wash. — The  City  Engineer  has  prepared  plans  1 
the  installation  of  water  mains  in  26th  Ave.  S.  W.  Estiinal 
cost,    $15,000. 

Imperial.  Calif. — Bonds  for  $20,000  have  been  voted  for  t 
installation  of  a  water  svstem  at  Imperial.  I.  B.  Funk 
City    Engr.      Noted    Nov.    27. 

linimii Que. — The    extension    and    improvement   of  t 

water  system  is  under  consideration. 

Brantforrt,  Out. — Bids  will  soon  be  received  for  two 
000-gal.  electrically  driven  turbine  pumps.  Estimate. 
$75,000.     F.   W.  Frank  is  City  Secy,   and    Mgr. 

Norwick,  Ont. — Plans  are  being  considered  by  the  To1 
Council  for  an  expenditure  of  $25,000  for  the  installation  ol. 
water  system.     William  Fairley  is  Clk. 

Paisley,  Ont, — The  extension  of  the  water  system  is  uni 
consideration.  An  expenditure  of  $5750  is  planned  for  t 
purpose.     J.  G.   Gibson  is  Clk. 

SEWERS 

"West  Haven,  Conn. — The  Board  of  Selectmen  has  retain 
Clyde  Potts,  30  Church  St.,  New  York,  N.  Y.,  to  prepare  pla 
for  the  construction  of   a  sewer  system. 

Holley,  N.  Y. — The  citizens  voted  Jan.  S.  on  the  propos, 
installation  of  a  complete  sewerage  system  and  disposalpla 
at  a  cost  not  to  exceed  $70,000.  Charles  C.  Hopkins  is  Eng 
Cutler  Bldg.,   Rochester,  N.  Y.     Noted  Sept.  25. 

New  York.  N.  Y. —  (Borough  of  Brooklyn) — Bids  will  j 
received  by  Lewis  H.  Pounds.  Pres.  Borough  of  Brooklj, 
until    11    a.m.,    Jan.    28,    for   sewer   construction. 

(Borough  of  the  Bronx) — Bids  will  be  received  until  10: 
a.m.,  Jan.  29,  by  Douglas  Mathewson.  Pres.,  Borough  Broi 
for  constructing  sewer  and  appurtenances  in  Castle  Hill  Ay 
between  Westchester  Ave.,  and  Parker  St.,  together  wii 
all    work   incidental    thereto. 

(Borough  of  the  Bronx) — Bids  will  be  received  until  10 
a.m.,  Jan.  29,  by  Douglas  Mathewson,  Pres.,  Borough  BrOl 
for  rebuilding  sewer  and  appurtenances  in  E.  135th  St.,  1 
tween   Walnut   Ave.,   and   Willow   Ave. 

+  Itoehester,  N.  Y. — The  contract  for  constructing  Genes 
St.  outlet  sewer,  lias  been  awarded  to  ROCHESTER  CO 
TRACTING   CO.,    Rochester,   at   $24,637. 

+  Seheneetady,    IV.    Y. — The    contract    for    constructing    ti 
superstructure    of    the    sewage    pumping    station    in     I '.  .  . 
has  been  awarded  to  KEITH  O.  GUTHRIE,  at  $10,850. 

+  Asl>tiry  Park,  IV,  J. — The  contract  for  constructing 
sewer  system  at  Asbury  Park,  has  been  awarded  to  W. 
FENN  CO.,  Asbury  Park,  at  $8993.     Noted  Jan.   15. 

Morristown,  IV.  J. — In  the  budget  for  the  coming  seat 
adopted  by  the  Hoard  ..f  W.I. omen,  appropriations  amount! 
to  $34,000   for  sewers  have   been    made. 

•  Newark.  N.  J.— (Official)-  Bids  will  be  received  until  I 
p.m.,  Feb.  17,  by  the  Passaic  Valley  Sewerage  Commission* 
Essex  Bldg.,  Clinton  St..  Xow.uk.  N.  J„  for  constructing  Si 
tion  2.  of  the  Outfall  Pressure  Tunnel,  beneath  i  portion 
New  York  Hay  and  Jersey  City,  in  Hudson  County,  Ni 
Jersey.  I'm'  particulars  see  advertisement  under  "Contrai 
to   Be   Let." 

Sennit. ,n.    Penn.-    Plans    have    1 n    prepared    by    the   CP 

Rngi r    tor    the   construction    of   a    sewer    in    the    Pine    Bn 

section   of  the  city,   to  cost    $79,500.      Noted    Dec.    25. 

Baltimore,    >ld.      Bids    will     bo    received     t.y    the    Roard  \ 
Awards,  City  Hall,   until  Jan.   28  nl    the  niiiee  of  Citi    Iti 
CitJ     Hall,    for    the    laying    of    o.    i.    pipe    line    at    Sewerage    l> 
posal    Works,    Sanitan     Contract     No.     130;    including    53   to, 

cast    Iron     pipe    and    si lal    east     irons,     inn    en. yd.,    oxrnvatl 

and   50  eu.ycL  of  embankment.     Calvin    w     Hendricks  Ib  Bui 

Engr.       Plans    anil    speei  Ilea  I  ions    obtainable    at    tho    office   S»'l 

ei  age  I  lommisslon  90  I    s  tnerlca  n   Bldg 

+Wa«h!nfctoil,    !>.   C.      (Official)      Tl infract    Tor   the  CO 

I'n.  i i   a     ewei    hi    Broad    Mr h    I  load   lias  been  award. 

Ii        i  In      i  ■ m    i  .  i      i,f     the     District     of    Columbia     I"    ' 

v.    UtltlON    !■'.    I'.UKl.V/El;    en.    112   <  i    SI.    V    \\         Ulil 

■  i    Jan,    2.      Noted    Dei 

•  Tin  in a.    Fit II.  mil      I'.ids    will    bo      received     by     ll 

M I    "I     Public    Wo.  Us    until    2    p.m..    Feb.    :t,    (or    the   constrl 

tlon    ..I     sewers    I    appurtenance       In     ri 

VfcKaj    Is  Chn,   of  the   Bd,      Noted   Jan.    I. 

Iillllinill/ Ili.-h.        I!lds      will      lie     received      lo      C      I.      Mill' 

City  Clk.,   until   !•'•  b.  "   for  sew  er  pipe  fo>    ii...  

Iiiiiil.iiiniii,   ni».      P.lds   will   be    received    U\    Hie  Sowor  Cml 

1.11 I  i  Hi   I F     :  ewers    In    V 

.  eel        I '     ID.    Haas    Is   Sewei    l  !omr. 
\lden.    I. .mi      Rlili     "ill    lii     received    bv    II.    c.    riiitton.fi 

' I  CWOl  ::.         \"! 

+  itt il.-i.l.     [own       ii ..I.  oi     i,.r    laving    sewers   hi 

till    ,\     Si  iN.    Cedar    Id Is,    Iowa. 
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uoni,  Iowa — Bids  will  lie  received  by  J.  F.  Jones,  Town 
intil  Feb.  10  for  sewer  construction.  Estimated  cost, 
I.  Bruce  &  Standeven,  Omaha,  Neb.,  are  Engrs, 
ate/.umn,  Iowa — Bids  will  be  received  by  the  City  Coun- 
til  Jan.  22  for  the  construction  of  about  two  miles  of 
Noted   Nov.   27. 

S -field,  Iowa — See  item  under  Water  Supply — Irrigation. 
•k  Hiver,  N.  D. — Plans  are  being-  prepared  for  the  con- 
Sion  of  a  sewer  system  at  Park  River. 
Louis,  Mo. — Bids  will  be  received  by  the  Board  of  Pub- 
provements  until  Jan.  23.  for  the  construction  of  the 
3  in  Oakland  Ave.  and  Catlin  St.,  in  Sewer  District  No. 
illiam    T.    Findley   is   Secy,   of   the   Bd. 

uston,  Tex. —  (Official) — Bids  will  be  received  by  B.  E. 
City  Engr.,  until  Jan.  23  for  the  construction  of  sew- 
McKinnev  Ave.  and  Austin  St. 
ficial) — Bids  will  be  received  by  E.  E.  Sands,  City'Engr. 
Jan  2  4  for  the  construction  of  a  storm  sewer  in  Bryan 
stimated  cost,   $7000. 

Ise,  Idaho — Plans  are  being  prepared  by  C.  O.  Stevenson, 
;ngr..  for  the  construction  of  a  sewer  system  for  South 
to  cost  $70,000. 

iitinuton  Beach.  Calif. — At  a  recent  election,  bonds  for 
)  have  been  voted  for  the  construction  of  a  municipal 
system.  Noted  Dec.  11. 
<  Angeles.  Calif. — Bids  will  be  received  by  the  Boartl  of 
Works  until  Jan.  26  for  the  construction  of  a  sewer 
lton  Place.  H.  B.  Ferris  is  Secy,  of  the  Bd. 
l  Francisco,  Calif. — The  City  Engineer  has  prepared 
for  the  construction  of  the  Mile-Rock  tunnel  which  will 
id  as  a  storm  sewer  for  the  Sunset  and  Richmond  Dis- 
Estimated  cost,  $22.".. 000.  Bids  for  the  work  will  soon 
eived  bv  the  Board  of  Public  Works.  F.  J.  Churchill  is 
of    the    Bd. 

igara  Falls.  Ont. — Bonds  for  $5000  have  been  voted  for 
instruction   of  storm   sewers. 

ilbury.  Ont. — Plans  are  being  prepared  for  the  con- 
ion  of   a  new7   sewer  system   at   Sudbury. 


GARBAGE 

deport.  N.  Y.— The  Common  Council  has  authorized  the 
Herk  to  advertise  for  bids  for  the  erection  of  a  garbage 
rating  plant.  Estimated  cost,  about  $20,000. 
leago,  111. — The  Council  Finance  Committee,  Jan.  9,  ap- 
iated  51.07S.000  for  garbage  disposal.  This  provides  for 
DCinerator  plants  and  the  complete  remodeling  of  the 
of  the  Chicago  Reduction  Co.  On  the  same  date  the  City 
j  Commission  instructed  Henry  A.  Allen  to  prepare  an 
ite  of  the  cost  of  installing  Atlas  dryers  in  the  plant 
i  reduction  company,  and  also  in  separate  stations  to 
or  the  disposal  of  garbage.     L.  E.  McGann  is  Comr.  Pub. 

lawn.  Ont. — Archibald  Currie.  City  Engr.,  has  estimated 
ost  of  constructing  a  garbage  incinerator  at  about 
0. 

STREETS   AND   KO.VDS 

rtfiinl.  Conn. —  Bids  were  received  by  the  State  Highway 

r.  Jan.  14.  for  the  following  road  work: 
ivn  of  Franklin,  about  3650  lin.lt.  gravel  construction  on 
artford-Norwioh  Turnpike.  Bristow  Bros,  and  Knowles 
ration.  Naragansett  Pier.  R.  I.,  $7817:  Porcaro  Construc- 
;orporation.  Valley  St.,  Willimantic,  Conn..  -$S2S3;  Robert 
ler  Contracting  Co.,  Bloomfleld.  Conn.,  $8393;  Ahem  Con- 
ion  Co.,   Willimantic.   Conn.,  $8523. 

wn   ..i    Canaan,   about    1725   lin.ft.   gravel   construction   on 

(untsvillc-Falls    Village    Road,    Ca?sar    A.    Rossi.    Torring- 

-onn„    $7116;     Louis    Longhi    &    Bro.,    Torrington.    Conn., 

Joseph   Mascetti,   Torrington,   Conn.,   $6569;  John   Arbori, 

ngress   Ave.,   New  "Haven,  Conn..    $4! ,     Vhern   Construc- 

~o„   Willimantic,    Conn.,    -6:158:    s.    W.    Menaguale,    Stock- 
Mass.,  simtT:  Beacco  &  Co.,  Stockbridge,  Mass     $5235  50; 
ndo.    32    Burnett   St.,   Jamaica    Plains,   Mass.,   ?517S: 
d.-  Michiel  &   Bro.,  Torrington.  Conn..  $6686. 
wn    id'    Somers,    about    6650    lin.ft.    native    sinn,      (a)    or 

ilnous  macadam  construction:  (b)  on  the  Ellington   R I: 

•azus  ,^  Sons.  Mlddletown,  Conn.,  (a)  $12,646;  Franklin 
ruction  Co.,  Franklin,  Mass.,  (a)  $12,718;  <b)  $14,073; 
Rossi,  Torrington,  Conn.,  (a)  (11,825;  (b)  $15,526; 
h    Mascetti,    Torrington,    Conn.,    (a)    $11, 9i  .)     (13,749; 

III    Engineerinp    ,v    Contracting    Co.,    Hartford,    Conn.,    (a) 

15,  116;    Rob.  rt    I  i.    Miller   Contracting  Co.,    I 
Conn.,   (a)   $10,777;   ib)   $12,244;  A.   Vito  Constructio 

I <■ .,     i:.  i     $11,641       (b)     $12,442       V     l>. 

(a)      $1  I.: i.i        I  I. "I.'        \      I  ' 

.    Hazardville,    Conn.,    (a)    $11,074:    i  b)    $11.- 
thern    Construction    Co.,    Willimantic,    Conn.,    .  .i    $11,866; 

ut   8150  lin.ft.  native  stone  macadam 
(ravel    .i.i.   ...    bituminous   macadam    i 

Road      A  hern    Const  rucl  ion   <  'o.,    Willima  ntlc, 

.  i.)   -1  l.i'.ir.:   ...    '17  H'l'i      \     Mi  izos  &  Sons,   M 

.i.i     -i !      .1 1,    \i  isci  in.    Tor- 

■i  101; 

,v     Know  lea    Ci  .  nsel  I     I  'ler, 

\     vlto   Construc- 

Thump     ■  10.658; 

ler  Conl ...    i         Co  .  Bloomfleld,  Conn., 
i     i       16.442:     \     I'      \mbi 

Franklin.     M 
1.700      \     ii     i  I  tazan 

ng    Co.,     II  .ii 

;7. 

■wn   of  Colcbrook.'  1300   lln  instruction   i 

i  Mlchlel    &     Bro.,    Toi  rington,    Conn  . 

Bonis    Longhi    &    Bro  .    Toi 
m<l,   Torrington,   Conn.,    $8511       I  H,   Torrlng- 

i  .  ,,.    conn., 
.  ii.  lb  .ii    Co.,    Willimantic,    Conn.,    $9243 


Bros.  &  Knowles  Corporation.  Narragansett  Pier.  R.  I..  $9877 
Edward  B.  Alfred.  New  Hartford,  Conn.,  {9093;  Beacon  &  Co. 
Stockbridge,  Mass.,  $9669.     Noted  Jan.  8. 

+The  contract  for  the  construction  of  about  5935  lin.ft. 
native  stone  macadam  construction  in  the  town  of  Sail  m  ..n 
the  Hartford-New  London  Turnpike  has  been  awarded  by  the 
State  Highway  Commissioner  to  the  ROBERT  G.  MILLER 
CONTRACTING  CO..   Bloomfleld,  Conn.,  at   $S000. 

+  Hartford,  Conn. — The  contract  for  the  construction  of 
about  5020  lin.ft.  graded  road  in  the  town  of  Hartland  has 
been  awarded  by  the  State  Highway  Commissioners  to  JOHN 
DB  MICHIEL  &  BRO.,  Torrington,  Conn.,  at  about  $10,583. 
Noted  Jan.   1. 

•Albany,  N.  Y. — Bids  will  be  received  by  State  Highway 
Comr.,  John  W.  Carlisle.  55  Lancaster  St.,  Albany,  until  1  p.m'.. 
Jan.  30.  for  improving  an'd  repairing  the  highways  in  various 
counties. 

Buffalo,  N.  Y. — Bids  will  be  received  bv  the  Department  of 
Public  Works,  Municipal  Bldg..  until  11  a.m.,  Jan.  23,  for 
paving  and  repaying  portions  of  various  streets.  Francis  G. 
Ward  is  Comr. 

New  York.  X.  Y (Borough  of  Bronx)  —  (Official) — Bids  for 

various  road  improvements  will  be  received  bv  the  Pres.  of 
the  Borough,  Municipal  Bldg.,  Crotona  Park,  until  10:30  a.m., 
Jan.   24.     Douglas   Mathewson  is  Pres. 

1  nil. ii,     V    j — Bids     will     be     received     by    the     Township 
Commissioner     until     Feb.     2     for     furnishing     and     spreading 
about   19011   tons  of  crushed  trap  rock.     William   W.   Fril 
is  Town  Clk. 

Patterson  Heights  (Beaver  Falls  post  office),  Penn. — Bids 
w^ill  be  received  by  the  Borough  Council  until  Feb.  19,  for 
paving  on  Hillside  Ave.,  the  work  to'  include  about  4000  sq.vd. 
of  paving.     Carl  S.   Donaldson  is   Borough   Engr. 

•  Baltimore.  Md. —  (Official) — Bids  for  grading,  paving  and 
curbing  various  streets  will  be  received  bv  the  Board  of 
Awards  until  11  a.m.,  Jan.  2S.  James  H.  rreston  is  Pres.  of 
the    Board. 

Jacksonville.  Fla. — Bids  will  be  received  until  Feb.  2  by 
the  Board  of  Bond  Trustees  for  the  construction  of  various 
streets  and  roads.  S.  Hess  is  Chn.  of  the  Board.  L.  D.  Smoot 
is    Chief    Engr. 

St.  Augustine,  Ma. — Bids  will  soon  be  called  by  the  Citv 
Council  for  paving  Treasury  St.  with  brick,  from  St.  George  to 
Sordova  St.      Marine   St.    will  also   be   improvi  .1. 

+Tarpon  Springs,  Fla. — The  Commissioners  of  Pin. Has 
County  have  awarded  the  contract  to  W.  W.  HOLMES  &  c.  i 
Tampa,  at  $13,196,  for  the  construction  of  brick  paving  on  the 
road   from   Tarpon   Springs  to  Lake   Butler. 


Kentwood,  I,n. —  Bids  will  be  received  by  the  Town  Coun- 
cil until  Jan.  25.  for  the  construction  of  about  seven  miles  of 
sidewalk.     William  A.  Houghton  is  Mayor. 

+  Shreveport.     L,a. — The     Caddo     Parish      Police     Jury     his 
awarded    the    contract    to    the    HEA1.Y    CONSTRUCTION    Co 
Meridian.   Miss.,  at  $15,200,   for  grading   2U    miles   of   the   Mor- 
ris Ferry  Road. 

Louisville.  Ky. — All  bids  received  bv  the  Board  of  Public 
Works  for  the  paving  of  First,  St.  Catherine,  Transit  anil 
Logan   Sts.    have   been    rejected. 

(  liarilun,  Ohio — Plans  have  been  completed  bv  E.  A.  Fielder, 
Resident   Engr.,   for   the   improvement   of   the   Cleveland-Mead- 

ville   Road   in    Geauga  County.      The   estimated   cost    is   $26 

James  R.  Marker,  Hartman  Bldg.,  Columbus,  is  State  Highway 
Comr. 

Cincinnati,  .Ohio — Bids  will  be  received  bv  the  Board  of 
County  Commissioners  until  noon,  Feb.  13.  for  the  improve- 
ment of  the  Wooster  Pike,  from  Bamford  Hills  to  the  Miami 
River   Bridge,  at    Milford.      F.    E.   Wesselmann   is   Pres. 

Cleveland,  Ohio — Bids   will   be   received   until    Feb.   9   bv   the 
Clerk    of    the    Village    Heights    section.     First    National 
Bldg.,  Cleveland,  for  paving  the  following  roads:  Laurel,   Utle- 

u \shf.ir.l.    Antlover,   Torrington,    Parkerlind.   and   Lei 

Aid.  rsyde  Drive,  with  brick,  concrete,  asphalt  or  bituminous 
macadam.  B.  W.  Willard,  812  Marshall  Bldg..  Cleveland,  is  the 
Village  Engr. 

The  City  Council  has  voted   to  improve  various  streets. 

I'ainesvliie.  Ohio — H.  P.  Cummings,  County  Engr.,  has  com- 
pleted plans  for  the  improvement   of  South   iii.ige    i; 
County.      The   estimated   cost    is   ^:i7.'.>"7.      Plans   have  also 
completed  for  the  Improvement  of  the  Lake  River  Road.     The 
estimated  cost   is  171,301.     W.  A.  Davis  is  County  Au.lr. 

+  7.iincsvllle.  Ohio — The  following-  contracts  have  been 
awarded    by    the    Director   of    Public   Service   to    A     EMERY   & 

SON,   Zanesville,   for   grading,    paving    and    curbing    W llawn 

We.,  from  Coopermlll  Road  to  Pierce  St.,  at  ;M>'.7:  Woodlawn 
Vve  to  Moxahala  V.ve.,  a(  $4757;  Woodlawn  \v.\.  from  Madl- 
son   to  Harrison  St.,  at  $6083.      A    .1     Voll  is  Clk. 

Indiana — (Official)— Bids  will  be  received  as  follows  f..r 
vai  i. mis  r..a.l  Improvements: 

Jan.    27.    :u     Kokomo,    by    the    Commissioners    of    Howard 
County,    for   the   construction    of   four   gravel    roads   In   C 
hip      E,  B    S*  in   is  Audr. 

Feb.   2.   at    Hartford   City,   by   the  Commissioners   of   B 
ford  County,  for  the  construction  of  ..   macadam  road  In  n    r- 
rlson  Township,     James  Cronln,  Jr.,  ii 

Feb.  2,  at    Portland,  by  the  Commisslonei  County, 

for  the  construction  of  a  road  In  Knox  Township.     John 
\  ii.i  t- 

Feb.  2.  at  Salem,  bj  the  Commissioners  of  Washington 
County,   for  the  construe!  i    In    Washln 

ship.      Frank    S.    Monk.  It    is     \u.li\ 

Feb.   '.'.   .it    Brownstown,    bj    thi    Commls  ickaon 

Township,  for  the  construction  of  e   road  In  Salt  Creek  T 

Alb.  ii  Unlr. 

at    Martinsville,   by   the   Commissioners 
for    tin-    construction    of    two    gravel    roadi        J     S 
Whit  ii  I  n.lr. 

I",  b  the  Commission!  rs  ol    K 

construction  Is,    John  T.  Scot  t  Ii 
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Feb.  3,  at  Rushville,  by  the  Commissioners  of  Rush  County. 
for  the  construction  of  a  gravel  road  on  the  Rushville- Walker 
Township  line  and  macadam  roads  in  Orange,  Jackson  and 
Rushville  Townships.     Allen  R.  Holden  is  Audr. 

Feb.  3,  at  Renssalaer,  by  the  Commissioners  of  Jasper 
County,  for  the  construction  of  a  stone  road  in  Walker  Town- 
ship.    Joseph   B.   Hammond   is   Ai'dr. 

Feb.  3,  at  English,  by  the  Commissioners  of  Crawford 
County,  for  the  construction  of  a  road  in  Patoka  Township. 
Joseph  B.  Enlow  is  Audr. 

Feb.  3,  at  Wabash,  by  the  Commissioners  of  \\  abash 
County,  for  the  construction  of  two  gravel  roads  in  Pleasant 
Township.      D.   Showalter   is   Audr. 

Feb.  3,  at  Marion,  by  the  Commissioners  of  Grant  County 
for  the  construction  of  a  stone  road   in  Van  Buren  Township. 

E.  H.  Kimball   is  Audr. 

Feb.  16,  at  Fowler,  by  the  Commissioners  of  Benton  County, 
for  the  construction  of  a  macadam  road  on  the  Benton-Newton 
County  line.     S.  R.  Sizelove  is  Audr.  of  Newton  County. 

Detroit,  Mich. — Bids  will  be  received  by  the  Board  of 
Commissioners,  Wayne  County,  until  10  a.m.,  Jan.  27,  for  fur- 
nishing 80,000  tons  washed  and  screened  gravel,  also  40  per 
cent,  of  that  amount  of  sand.  Edward  N.  Hines,  220  County 
Bldg.,  is  Chn.  of  the  Board. 

Escanaba,  Mich. — Bids  will  be  received  until  10  a.m.,  Jan. 
31,  by  the  Board  of  Road  Commissioners  for  macadamizing 
about  6.8  miles  of  the  Manistiqui-  Trunk  Road,  and  grading 
6%  miles  of  the  same.     R.  P.  Mason  is  County  Engr. 

+Cicero,  III The   contract  for  paving  South   54th  Ave.   has 

been  awarded  bv  the  Local  Improvemer.  t  Board  to  W.  T. 
RYAN,    at    $57S6.  ,  m      . 

The  Local  Improvenemt  Board  has  decided  to  pave  West 
12th  St.  with  vitrified  brick  at  an  estimated  cost  of  $22,950; 
also  Ogden  Ave.,  at  an  estimated  cost  of  $9846.  Charles  Stoffel. 
Town  Clk. 

Dixon,  111. — The  Board  of  Local  Improvements  has  decided 
to  macadamize  Boyd.  Everett  and  Water  Sts.,  at  an  estimated 
cost  of  $14,300.     Frederick  Dana  is  Comr. 

+Peoria.  111. — The  contract  for  street  paving  has  been 
awarded  bv  the  Citv  Council,  to  McELWEE  &  BUSHELL.  at 
$21,403. 

Milwaukee.  Wis. — Bids  for  improving  alleys  in  32  blocks 
will   be   received   by   the  Board   of  Public  Works  until  Jan.   26. 

F.  G.  Simmons  is  Comnr.  of  Pub.  Works. 

Clinton,  Iowa — Bids  will  be  received  by  the  City  Council 
until  Feb.  10,  for  various  street  improvements.  J.  G.  Thorne 
is   City   Engr. 

Creston,  Iowa — (Official) — Bids  will  be  received  by  the  City 
Clerk  until  8  p.m.,  Jan.  28,  for  the  <  onstruction  of  about  50.000 
sq.ft.  of  4-in.  concreti  sidi  w:  !ks  and  for  the  improvement  of 
various  brick  walks.  T.  S.  Delay  is  City  Engr.  J.  F.  Golden 
is  City  Clk. 

Le  Mars,  Iowa — Plans  an-  being  prepared  by  Keyes  C. 
Gaynor,  Engr.,  United  Bank  Bldg..  Sioux  City,  Iowa,  for 
paving  about  six  blocks  in  Le  Mars. 

Monticello,  Iowa — (Official) — Bids  will  be  received  by  the 
Clerk  until  8  p.m..  Feb.  4.  for  7300  sq.yd.  paving,  4500 
lin.ft.  combined  curb  and  gutter.  Mm  lin.ft.  special  curb  and 
C.  J.   Northrup   is  City  Clk.      Noted  Jan.   15. 

Pocahontas.  Iowa — Bids  will  be  received  by  the  Trustees  of 
Lincoln  Township  until  Feb.  7,  for  grading  six  miles  of  road. 
R.  W.  Bears  is  Clk. 

Sioux  City,  Iowa  Bids  will  be  received  by  1'.  J.  Wells,  City 
Clk.,  until  Feb.  14,  for  about  five  miles  of  concrete  pav- 
ing. The  estimated  cost  is  $100,000.  Frederick  Smith  is  City 
Engr. 

*\\  iiukon.  Iowa  —  (Official) — Bids  will  be  received  until  7 
p.m..  Feb.  in.  bv  the  City  Clerk,  for  about  21.700  sq.yd.  of 
vitrified  brick  paving  on  a  concrete  foundation.  The  Aetna 
Engineering  Bureau.  17  Worth  La  Salb-  St..  Chicago,  111.,  is 
the   Engr.      J.    P.   Cowan    is   City   Clk       Noted   Jan.    15. 

Weal    I  n ion.   Iowa     Bids   will   be   received    by    R.    P.   Camp, 

City    Clk.,    until    8    p.m.       Feb.    5,    for    about    28,000    sq.yd.    of 
M.     Tschirgi     &     Sons,     314.     Masonic     Temple,     Cedar 
Rapids,   are   the  Engrs.     R.    P.    Camp   is  City   Clk. 

Minneapolis,     Minn.    -(Official)-    Bids     will     be     received    by 
nt,  K     i:    Alexa  ndi  r,  unl  il  3  p  m.,  Jan. 

1    t'd    wood-block    paving.      Fred- 
erick  W,  i  lappi  lei         Ct1      Engr. 

Waseca,    Minn       Bid      will    be    received    by    the   Auditor   of 
Hi    '_'    p.m.,     I  Ho'    'onstruction    of 

State     I  \'o.     25        The    estimated    cost    is    $26,- 

r.ui;.     Theodon  ludi 

Concordia,  Kan.     Bids  will   bi  intil       p.m.,  Jan,  26, 

i  .  ■  (or  paving    kh  th   St.,    Bi  oadui  b      a  rid 

Bla  Rella  ilCI       I  IJdg.,     Kansas 

City,  .Mo.,  are  the  Engrs, 

Lawrence,    Kan,     Bid      will  b:     B\   D     Brooks, 

,  until  Fel  iriot        treet      tnd  all< 

!■;.    n.    D 

Wlnfleld,  Kan.  until  Feb         b;    W,  •'. 

.i    m    Brad- 
i  inarr. 

Joplln,    Mo.     Bids    «iii    be    received    bj     \     C     I  mtli     i  II 

.: 

way.     C.   B    Anderson  li   <'iii    Engr. 

Houston,     I  •  i  I  II I 

'  ouncll,    until  2  p.m      Ian  Ing    Hamilton  a  nd 

i ;     !■:    Bands  is 

+Parlah,    i  •  >  I   hTas  a«  ai  di  •!   tbi    •  onl  i  scl 

lofT  si     with  n   phall    in...  ndam   to   M' 

i    to  th.    VVI      n 
I  I  I 

Omaha,   H<  h      Bids   ■-■  111   bi    received  until  Jan    24   i-     i  .  ml 

■ 


i  ii. ■iishnre.  Wash. — The  City  Council  has  voted  in  favor 
paving   Fourth,    Fifth  and   Main   Sts. 

+  i  >i  %  in  pin.  Wash. —  (Official) — The  contract  for  the  cd 
struction  of  Permanent  Highway  No.  1,  in  Cowlitz  Coun 
has  been  awarded  by  the  State  Highway  Board  to  the 
BROSE-BURDSAL  CO.,  Portland,  Ore.,  at  $38,519.  Bitu 
macadam  will  be  used.  Bids  were  opened  Jan.  10. 
Westwick    is    Engr. 

Port    Angeles,  Wash.. — The   following  are   the   bids  receh 
by    C.    E.    Shields.    City    Clk.,    for    the    improvement    of    v. 
streets;  Lewis,  Wiley  &  Morse.  Central   Bldg.,  Seattle,  $1;. 
Eriekson     Construction     Co.,     Downs     Bldg.,     Seattle,     $246  0 
Noted    Dec.    1. 

Seattle,    Wash The    Board    of    Public    Works    has   decid 

to  pave  Second  Ave.  between  Madison  and  Seneca  St.  \\ 
creosoted  wood  blocks  and  between  Pike  and  Yessler  \V 
with    brick. 

Covinn,  Calif. — Bids  will  be  received  by  the  City  Cle 
until  Feb.  3  for  improving  Puente  Ave.  XV.  M.  Pence  is  Ci 
Clk. 

Fresno,  Calif. — The  City  Council  has  ordered  the  constri 
tion  of  asphalt  or  macadam  pavements  on  about  75  blocks 
city  streets  and  the  laying  of  concrete  sidewalks  and  cur 
on  about  ten  miles  of  streets.  The  estimated  cost  of  the  wo 
is   $300,000. 

+The  contract  for  improving  L  St.,  from  Merced  to  Amad 
St.  has  been  awarded  to  THOMPSON  BROS.,  Fresno,  at  $24,4 

+I,os  Angeles,  Calif. —  (Official) — The  contract  for  low< 
ing  the  grade  of  North  Broadway  from  Temple  St.  to  Suns 
Boulevard,  including  the  lowering  of  the  Broadway  tunn 
has  been  awarded,  by  the  Board  of  Public  Works,  to  LY> 
S.  ATKINSON.  Story  Bldg.,  Los  Angeles,  at  $184. son. 
Dec.  25. 

+  Manhattan     Beach.     Calif. — The     contract     for     improve 
Highland  Ave.,   from    37th   St.   to   the   southern   citv   limits,  h 
been    awarded    to    the    BARBER    ASPHALT    PAVING    CO., 
$84,284. 

+  Redwood      City,      Calif. — The      County      Supervisors     ha: 
awarded   the   contract   to   JAMES   WILSON   for   the   grading 
Ocean    Blvd.,    from    San    Pedro    Creek    to    Montara,    at    $41,1! 
also   for   grading  the   same   road   from   Colima   to   Edgemar 
$28,315.     Noted  Dec.  18. 

+The    County    Supervisors    have    awarded    the    contract 
the    FEDERAL    CONSTRUCTION    CO.,    at    $45,769,    for    pavii. 
the   Middlefield   Road,   from   Redwood   City   to  the   Santa  Cln 
line. 

Sacramento,  Calif. —  Bids  will  be  received  by  the  Sta 
Highway  Commission,  515  Forum  Bldg.,  until  2  p.m.,  Feb. 
for  the  following  improvements:  For  Improving  a  section 
the  highway  in  San  Bernardino  County,  a  distance  of  ! 
miles;  for  improving  a  section  between  Ventura  and  S 
Cliff,  a  distance  of  7.7  miles;  a  section  in  Kern  County  i 
ing  a  distance   of  8.9  miles. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  by  tl 
State    Highway    Commission.    515    Forum    Bldg.,    until    2    p  r 
Feb.   2,   for  the   construction   of   portions   of   the   state    highw 
as  follows:    El  Dorado  County,   from    El    Dorado   to   Placervlll 
about    6V2    miles,    to    be    built    of    waterbound    macadam;    T 
lumne  County,  from  the  westerly  boundary  to  Keystone, 
10.2    miles,    to   be   graded;    Tulare   County,    from    Traver    to 
northerly    boundary,    about    5.3    miles,    to    lit-    built    of   portlai 
cement   concrete;   Kern   County,    from    Lerdo   to    Famosa,   abo 
8.9    miles,    to    be    built    of     Portland     cement     concrete 
County,    from    Bakersfield    to    Lardo.    about    10.1    miles. 
built    of    Portland    cement    concrete:    San    Bernardino    r 
from   the   westerly   boundary   to  Upland,   about   1.7   miles,  to  I 
built  of  Portland  cement  concrete:  Ventura   County,   from  V. 
tura    to    Sea    Cliff,    about    7.7    miles,    to    be    built    ..f    portlai 
cement    concrete;    San    Luis    Obispo    County,    from    Santa 

L'.iiii.i    to    Atasr.-id.-ro    Creek,    about    8.4    miles;    also    fr 

Robles    to    the    northerly    boundary,    about     10.6     miles,    to   I 
built   of    Portland    cement    concrete;    Santa    Cruz    County,    (ri 
the    easterly    boundary    to    Glenwood,    about    5.7    miles,    to 
graded.     Wilson  R.   Ellis  is  Secy,  of  the  Commission. 

■(•Vernon,    Calif. — The    eontract      for     construrtine     asphu 
pavement  cement   curbs   and   corrugated-iron    culverts   on   V 
nun    Ave     and    ..lie   i     streets    lies    been    awarded    to   the    RARBE 

in  \  i/l'    PAVING    CO.,   at    $64,280. 

Point     Edward,    tint.      The    Town     Council     has    decided    ' 
spen, I    $7000    on    cement     walks    and    $70,000    for    wat.-i 
John   P.  O'Neill  is  City  Clk. 

DIM  Mill  \l.    WORKS 

Boston,    Maaa.     The   Salada    Tea    Co..    Toronto,   Canada,  wll 
erect     a      seven-ston       uranito     and      terra-  col  ta      u  areho 
Berkeley     and    Stuart     sis       The    building    will    l..-    65x1 
p.  c.   Larkin,  Toronto,  is  Mgr.  of  the  company. 

Boaton,    Mass      The    Wilkinson    Foundry    Co.    will    erect 

till  ee     BtOr;       I    -       10*176     ft. 

^Cambridge,    Maaa.-   The    contract     foi     the    -    >     • 

two-. loo  I      i,,i.,,...     NiixIMi    ft.,     on     Wadsworth    St.    I 

Mm, a.      &     Emery,     "^7      Vtlnntii       \vc,     Boston.     Mass.,    hit 
awarded    to   J.    J.    PR1NDWILLK.    Smith    Franiinghnm.    ' 

I,,, lie,         ll.MISl-        Will        lllsil        be        ,-,,-,    |e,|  Moilks        ,V        .lllllllScill. 

Devonshire  81  .   Boston,  are  the    \r.-hs 

+  \.«»    Bedford.    Mh»n.     Tin-   ,,,m,:,,i    r,,,    tin 

loi         1,1.1        ,,l,lil  Ion.     IH6x:in.'i     It,,     to    Hie    plant    of    I  11 

-ii  Co      on     College     Si       ha:       I n      awarded     I"     Hi 

CHARLES    B     MAGI    I  I :  I  :  i '' •      lli'osloni    House  St.,    Provl 

l:      I       .,l     [12 I-.  lile  1,1     i  ■      Itb  liimind,    526    Grin  VC 

Pi ,,%  idem  e,  R.  1     I     '  he   Bngr.     Noted    i  »ec.   -i. 

^Providence,    n.    I.     The    .lames    Hani.!     Brewing   Co.  hn 

(.warded    tin'    contract    Cm     Hie    erection    ,,l    a    lwo-stnr\     I 
plant,     -ii    160    ii       to    il. .-   .1      \v     BIS '    CO.,    Foster   SI 



\ II...    V    t         I'.i.ls    will    be    -  •  -  clved    bv   C.    ' 

\   ,  -    1,    .      Ill      Sl.lll        SI         foi       Hie     ei  eel  ol      a      I   V.   o     H ,        \S     •  -   - 

St,    b\ Hondas    Mill.-,-.    12 

SI.      'I  I tin i  ,l.-,|    DOB)    Is    140, 

Vmstcnlnm,    N.I        Brill  ,1     III  oh     «  ill    creel    n    III  h 

i  'in, u,i     I    storage    building.      The   structure    will    hi 
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Grieme.   Blood  Bldg.. 


ies  and  basement,   50x75  ft.      H. 
Arch. 

lulfalo.  X.  Y. — Lansing,  Bley  &  Lyman,  Archs.,  Pruden- 
Bldg.,  are  preparing  plans  for  an  elevator  and  warehouse 
e  erected  bv  the  Churchill  Grain  &  Seed  Co.,  at  Seneca  St. 
the  Buffalo  Creek  R.R.  The  building  will  be  three 
ies.  45x70  ft. 
■New    York,    Si.    Y'. —  (Borough    of    the    Bronx)  —  (Official)- — 

De  La  Vergne  Machine  Co..  13Sth  St.  and  Locust  Ave.,  has 
rdert  the  contract  for  the  erection  of  a  foundry,  90x126  ft.. 
he  PRODUCTION  ENGINEERING  CO.,   1716  Spring  Garden 

Philadelphia,  Penn.  Plans  and  specifications  for  the 
ctural  steel  work,  concrete,  masonry  and  roofing  may  be 
.ined  from  the  Production  Engineering  Co. 
Borough  of  Queens)  —  (Official) — MacDermott  &  Ilanigan. 
Park  Ave.,  New  York,  N.  Y..  are  preparing  plans  for 
erection   of  a  factory   for   the   Brady   Mfg.   Co.   at   Ely   and 

J|  ler  Aves.,  Long  Island  City.  Henry  Holder,  Jr.,  242  Frank- 
_|Ave.,  Brooklyn,  N.  Y.,   is  the  Arch. 

.jTaou.se,  ]V.  Y". — The  Brennan  Hardware  Co.  will  erect  a 
e-storv  concrete  warehouse.  90x206  ft.  The  estimated 
is   $60,000. 

minim.  IV.  J. — Horace  C.  Wood,  of  the  Wood  Mfg.  Co.,  is 
ng  plans  prepared  by  Peuchert  &  Wunder,  Archs.,  310 
jtnut  St.,  Philadelphia,  Penn.,  for  the  erection  of  a  four- 
y,  reinforced-concrete.  fireproof  factory  on  Haddon  Ave. 
building  will  be  S2x203  ft.,  and  will  be  equipped  with 
s-glass  sash  and  elevators. 

erscy    City,    ST.   J. — C.    Heidt    &    Sons,    Inc.,    plan    to   erect   a 
ory    for    the    manufacture    of    barrels    near    Caven    Point 
d,  replacing  its  former  barrel   factory  on   Fairmount  Ave.. 
ntly   destroyed   by   fire, 
"nos  F.   Jones,   Chemical  Co.,   will  erect  a    three-story   and 

M  •ment,   reinforced  concrete  factory  addition  to  its  plant  on 

I'ence  Ave. 

lillville,  X.  J. — The  American  Tobacco  Co.  plans  to  erect  a 
ory   in    this   place. 

ienark,  X.  J. —  (Official) — Nathan  Myers,  Arch.,  Wool- 
th  Bldg.,  New  York,  N.  Y..  and  39  Killsdale  Ave.,  Newark, 
.,  has  in  preparation  plans  for  a  seven-story  factory  and 
ehouse  for  the  Plane  Realty  Co..  Newark.  Plans  will  not 
ready  for  estimates  until  financiering  is  complete.  The 
ding  will    be   L-shaped,    6Sxl25    ft. 

nut. mi.  X.  J. — Plans  have  been  prepared  by  W.  W.  Slack 
Ion,  Archs.,  American  Mechanics'  Bldg..  Trenton,  for  a 
:n-story  candy  factory,  75x150  ft.  on  West  End.  Ave.  for 
Belle   Mead   Candy   Co. 

'iiilinli  Ipliin,  Penn. —  (Official) — Bids  will  be  received 
it  Fell.    1,    on   subcontracts   for   the   erection   of  a   six-story 

I      basement,    brick    and    reinforced-concrete    factory,    ?6x97 

ft  at  Randolph   and   Vine  Sts„   for  C.  C.  Kempton   &   Sons  Co. 

~~  liam  Steele  &   Sons  Co.,   1600  Arch  St.,   is  the  Arch.     Noted 
15    under    Buildings. 

■hilmli-lpliia.     Penn Pabst     &     Co.,     141     North     12th     St., 

adelphia.   Penn.,   will   erect   a   three-story  addition,    50x200 

to  its   factory. 

Miilnilelphia,  Penn. — Thomas   A.    Kershaw   plans   to   erect  a 

g~  forced  concrete  loft  building  at  1429-31  Race  St.  The 
fling  will  be  4iixl00  ft.  with  a  wing,  20x65  ft.  The  esti- 
ed  cost    is  $90,000. 

ntsbnrg-h.   Penn. — Bids    will    be   received    about   Feb.    1,    by 

J.    Heinz    Co.    for    the    erection    of    a    six-story    warehouse, 

0  ft.  on   Main   St.   Northside.      The  building   will   be  built 

,  or  three   sections.      Geo.    Bippus,    Main   St.,   N.   S.,   is  the 

The   estimated    cost    is   $150,000. 

'he    Hunting-Davis  Co.   has  prepared   plans  for  a  six-story 

b   k    and     reinforced    concrete    warehouse    on    Magnolia,    and 

I  irpool    Sts.    and    Preble    Ave.,    Northside.    for    the    McKinlev 

■  '.  Co.     The  estimated  cost  is  $100,000. 

rBnltiinore.  Mil The  contract  for  the  erection  of  a  two- 
Is  addition.  40x*5  ft.,  for  the  Ellicott  Machine  Corp.. 
h  ami  Severn  Sts.,  has  been  awarded  to  H.  H.  McCLEL- 
Builders  Exchange  Bldg..  15  East  Fayette  St.  Ellicott 
Immart,  Union  Trust  Bldg.,  are  the  Archs. 
^Baltimore.  Mil. — The  contract  for  the  erection  of  an  eight- 
reinforced-concrete    warehouse    for    the    Baltimore    Bar- 

}i  Hinist-  :il  Si-iitt  :i  1 1  il  Wicomico  Sts.,  has  been  awarded  to 
IN   WATERS. 

rBnKimore.  Mil. — The  Baltimore  Optical  Co.  has  awarded 
contract  for  the  erection  of  a  sevon-storv  factory,  43x65 
t  Saratoga  and  Park  Ave  to  FREDERICK  DECKER  ,\ 
S,   1209-11    East   Diddle  St..    Baltimore. 

Irvrlnnil,  Ohio — The  Belt  Line  Warehouse  Co.  will  erect 
ur-story  reinforced-concrete  warehouse,  150x340  ft.  The 
mated   cost  Is  $180,000. 

M'rlntli.lil,  Ohio— The  Wanner  Transfer  Co.  has  had  plans 
fur  the  erection  of  a  five-  or  six-story  fireproof 
•  mi  Mechanic  St  near  the  Pennsylvania  R.R. 
•onstriiotlon    will    be    used. 


I 

'llaj-    Illy,    Mich.      The    H.  ■lines,  in    Hal 
■  -Story  warehouse,    135x200  ft. 


c, 


ment  brick  packing  plant  to  be  erected  on  the  Long  Beach 
Harbor  front.  The  estimated  cost,  including  equipment  will 
be  $60,000.     Charles  E.  Williamson  is  Pres.  of  the  Co. 

+Los  Angeles,  Calif. — FRANK  GRAVES  &  SON,  Builders' 
Exchange.  Stimson  Bldg.,  has  been  awarded  the  contract 
on  a  percentage  basis  at  $130,000  for  the  erection  of  thiee 
two-story  brick  and  concrete  factories  to  be  built  near  New- 
hall  for  the  Dryden  Mfg.  Co.  Construction  work  will  begin 
Mar.  1.  The  pulp  plant  will  be  S0xll5  ft.;  machine  room,  65x 
90  ft.,  and  office  and  warehouse,   S5xl05   ft. 

Sacramento,  Calif. — The  Sacramento  Warehouse  Co.,  James 
L.  Flanagan,  Secy.,  will  erect  a  six-story  warehouse  between 
11th  and  12th  Sts.        The  estimated  cost  is  $100,000. 

San  Francisco,  Calif. — G.  A.  Applegarth,  Arch.,  Call  Bldg., 
San  Francisco,  is  preparing  plans  for  a  six-story  and  base- 
ment reinforced-concrete  addition  to  the  Bekins  Van  *  Stor- 
age  Co.'s    warehouse   on    Otis   St. 

C'oldbrook.  X.  B. — The  Dominion  Motor  Car  Co.  has  secured 
a  site  and  will  erect  a  plant  estimated   to  cost   $100,000. 

Hamilton,  Ont. — H.  Schure,  14  Crooks  St.  will  erect  a 
four-story  soap  factory.  30x100  ft.,  brick  and  concrete  con- 
struction.     The    estimated    cost    is    $12,000. 

Windsor,  Ont. — J.  T.  Wing  &  Co.  will  erect  a  two-storv 
briek  and  steel  adition,  100x100  ft.  to  their  soap  factory  The 
estimated    cost   is    $30,000.      J.    C.    Pennington    is   the   Arch. 

Vancouver,  B.  C. — Bids  will  probably  be  received  Feb.  1, 
for  the  erection  of  a  factory  and  warehouse  near  East  Van- 
couver Heights,  for  the  Royal  Ci.own  Soap  Co.  The  estimated 
cost    is   $250,000.      Thomas   Jooper,    Vancouver,    is   the   Arch. 

Vanconver,  B.  C Dalton  &  Eveleigh,  Archs.,  915  Hast- 
ings St.,  Vancouver,  are  preparing  plans  for  the  erection  of  a 
six-story  reinforced-concrete  warehouse  for  Cope  &  Son,  elec- 
trical contractors.      The  estimated   cost   is   $100,000. 

FEDERAL    GOVERXMEXT    WORK 

Repairs  to  Tender — Portland,  Maine — Bids  were  received 
Dec.  16,  by  the  Lighthouse  Inspector,  Portland,  Maine,  for 
docking  and  repairing  tender  "Heather,"  as  follows:  Albina 
Engine  &  Machine  Works,  Portland,  Ore.,  $2421:  Seattle  Con- 
struction &  Dry  Dock  Co.,  Seattle,  Wash..  $30S1;  Hall  Bros 
Marine  Ry.  &  Shipbuilding  Co..  Winslow.  Wash.,  $37S9;  Puget 
Sound  Navy  Yard,   Bremerton,   Wash.,   $3385. 

+<  oaling  Tower — Boston,  Mass. — The  contract  for  making 
coaling-tower  alterations  and  improvements  to  the  coaling 
plant  at  the  navy  yard,  has  been  awarded  to  the  BERGEN 
TPJSS  IRON  WORKS.  West  Fifth  St..  Bayonne  N  J.,  a  . 
$39,S42.     Noted  Dec.   11. 

Dredging; — Plymouth    Harbor,   Mass. — Bids  will   be   received 
until  noon,  Feb.  17,  by  Col.  John  Millis,  Corps  Engrs     USA 
for    dredging    in    Plymouth    Harbor,    Mass. 

+Post  Office — Plymouth.  Mass. — Oscar  TTenderoth,  Superv 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  a 
contract  for  the  construction  of  a  post  office  at  Plymouth 
Mass.,  to  HANOLD-O'BRIEN  CO..  118  East  2Sth  St,  New  York' 
at  $81,532.     Noted  Oct.  16. 

Repairs  to  Vessel — Fort  Hamilton.  N.  Y. — Bids  will  be  re- 
ceived until  10  a.m..  Jan.  23,  by  Capt.  W.  McKay  Lambdin 
Quartermaster  Corps,  U.  S.  A.,  for  repairs  to  the  steamer 
"General  Harvey  Brown." 

+  I)rcdgiiig — Fort  Lafayette.  N.  Y. — The  contract  for  dredg- 
ing  at   the   naval   magazine.   Fort   Lafavette,   has   been   awarded 

to   WILLIAM  BEARD.   21   State  St.,  New  York  City,   at   Sir,  I 

Noted    Dec.   18. 

Lumber — Fort  Totten,  N.  Y. — Bids  will  be  received  until 
10  a.m..  Jan.   24.  by  Capt.   A.  J.  Cooper,   Coast   Artillery   Corps, 

Fort  Totten.  N.  Y.,  for  furnishing  3S0O  ft.  lumber,"  and  16 
rolls  bronze  wire  screening. 

Alterations.  Etc. — New  York.  N.  Y. — Bids  will  be  received 
until  3  p.m..  Feb.  19.  by  Oscar  Wenderoth.  Superv  \i  I 
Treasury  Dept.,  Washington.  D.  C.  for  the  construction  of  a 
new  inclosed  stairway,  additional  inclosures  of  elevators  etc 
and  certain  alterations  at  the  U.  S.  appraisers'  warehousi  it 
N.-w   York. 

Snnd  ami  (irnvrl — New  York.  N.  Y. — Bids  were  received 
Jan.  13.  for  sand  and  gravel  at  the  Brooklyn  Navv  Yard  as 
follows:  fa)  8000  cu.yd.  sand;  1 1, i  2500  cu.yd.  gravel:  Manhat- 
tan Supply  Co.,  115  Franklin  SI.  \,  v  fork,  (a)  659c  (b) 
J1098:  National  Contracting  Co.,  106  Hudson  St.,  New  Fork 
(a)  629c;  (b)  $1,549;  Phoenix  Sand  ,<•  Gravel  Co.  17  Stat,-  si' 
New  York,  la)  50c;  (b)  90c  .  Frederick  stair  Contractin  i  n 
1 7  tx  Broadway.  New  York,  en  Ix'ic. :  ( b)  88%c;  Universal 
Trading  Co.,  171  Broadway,  New  York,  (a)  ,689c;  ib> 
William  E.  Williams.  83  Pine  St.,  New  York,  fa)  599c;  fb) 
999c, 

+  Post  Office — Oncnla.  N  Y  Oscar  W.ndeiotli.  Superv 
Arch..   Treasury  Dipt.    Washington,    IV    c,    has   awarded    a    con 

trad    for    tli nstructlon    or    e    post    office    at    Oneonta    to 

GEORGE    B    WILLS,    101     Park     Vve.,    New    Fork,    at     (69,22] 


111    elect     a  X,,|,,|     .|„|y     17. 


rtn,    Mich.— The   Welch    Mfg.    Co.    will    I, nil, I    an    addition 
Furniture  factory,  costing  $50,000 

Muro,    in.     The    Kai.o   Corsel    Co.,    729    Milwaukee     Vve 

cot    a    live-slot  v   brick    factors    and    warehouse,   co 

t     St.     l.olllH,     III.        The    Oitx      Cue     Coo, I     \      Ire     Xtoraee    Co 

•  tided    to   etect    n    plant,   75x195    ft.     Tl stlmated   cost 


tilllrtt.  win.     The  Great    Northern    Pail   Co.   plans   to  e 

reproof  factors .   *>m\  I  00   ft.,   >  i  pi  a   one  di    I 

'  esthn.it "st   is  $l5,ooii.     \\     w    Smith   i::  tht 

Miles    City,     Mont.       N.     W       Koiwcit.      Mllwnul Wis 

■  Jacobs,  Sioux   Palls,  s.  D.,  plan  to  erect  b  brewery. 

■  »'ll    have    a    capacltj     of    1 0    1,1,1.    and    will 

i.o«    Ingrles,   Calif — The   National   Tuna    Fishing   *    Pi 

Bo     in. mi     i:iiir.   has  had    plans   prepared    and    win   • 
ready    fot    bids    for   the   ei  ectl f  a    t  ■ 


and 

The 
000, 


liulkheiiil — Philadelphia,  Penn.-   Kids  will   be  received  until 
2    |i  in  .   Jan.    21.    by   the    Light    lions,     Inspector,    Phlladel 
Penn.,    for   building   about    Tim    In,  it     of  bulkhead     I 

lopen   i. i-hi   Sti n.   Di  I 

Steam     Heal     l>i»<rll>nilim     System— Philadelphia,     Penn  — 
Bids  will   be  received  until   il   a.m.,   Feb    7.  bj    II    R,   Stanford 
Chiel     Bureau    ol    JTard     and    Docks.    Navy    Yard,   Washington. 
ii    c     for    furnishing   and    Installing    an    underground 
distribution   system   to  the   buildings  at    the   marine    bat 
Navj    Yard,   Philadelphia,  Penn      Estimated  cost   is  812,800 

*\lr  Compressor  Port  Du  Pont.  Del  Bids  will  be  re- 
ceived until  11  .a.m.  Feb.  15.  by  the  Quartermaster  Fort 
Du    Pont,    i>ci.    for   furnishing    and   Installing   air  comp 

in  pumping  st. ,11011 

\\  lilirf       Annapolis.      Ml         Bids      were      received      as      follows 

Jan.    17.    by    the    Bureau    of    Yards    and    Docks.    \.a\     Dept 
Washington,   D,  c   r.,,    the  construction   of  a    relnforci 
crete  wharf  at   the  Naval   Academy,  Annapolis,   \i,i    The  wharf 
is  in  the  form  of  an  "!■"      The  sectioi rpendlcular  to  quay 
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wall,  350x34  ft.  wide,  portion  parallel  to  quay  wall,  375x54  ft. 
item  (1)  construction;  reinforced -concrete  piles  supporting  a 
reinforced-concrete  superstructure;  (2)  reinforeed-concrete 
cylinders  supported  by  wooden  piles  and  supporting  a  rein- 
forced-concrete  superstructure;  (3)  price  per  lin.ft.,  for  in- 
crease or  decrease  of  length  of  concrete  piles;  (4)  net  price  of 
dredging  per  cu.vd.,  based  on  an  assumed  quantity  of  33. Quo 
cu.-vd.  Snare  &  Triest.  233  Broadway,  New  York,  (1)  $108,300; 
(2)'  $103,200;  (3)  $1.75;  (4)  $20c.  Hennebique  Construction 
Co.,     117H     Broadway,     New     York,     (1)     $115,280;     (2)     $118,545; 

(3)  $2.25;  (4)  20c.  W.  L.  Miller,  Boston,  Mass.,  (1)  $121,975; 
(2)  $154, S73;  (3)  $1.51;  (4)  23c.  Raymond  Concrete  Pile  Co., 
140   Cedar   St.,    New    York,    (1)    $99,650;    (2)    $113,800;    (3)    $1.40; 

(4)  19V.C  McLean  Construction  Co.,  Baltimore,  Md.,  (1) 
$110,255"  i2)  $114,860;  (3)  $1.67;  (4)  20c.  Sanford  &  Brooks 
Co.,  Baltimore,  Md.,  (1)  $124,920;  (2)  $174,000;  (3)  $2.54;  (4) 
2U-.  Stier  March  Construction  Co.,  Philadelphia,  Penn.,  (1) 
$122,100;    (2)    $175,000;    (3)    $1.45;    (4)    20c.      Noted   Dec.    25. 

Building  Repairs — Baltimore,  Md. — Bids  were  received  Jan. 
15.  fur  miscellaneous  repairs  to  building  at  U.  S.  Marine  Hos- 
pital, Baltimore,  Md.,  as  follows;  Singer  Pentz  Co.,  Balti- 
more, Md.,  $10,247;  John  J.  Moylan,  Baltimore,  $10,278;  Ed- 
ward Brady  &  Son,  $10,703;  J.  Stranghan  Downing,  Baltimore, 
$11,779;  Milton  C.  Davis.  Baltimore,  Md.,  $11,945;  Grohns  Con- 
tracting Co.,  Joliet,   111.,  $12,370.     Noted  Jan.   8. 

Mattocks,  Shovels — Washington  Barracks,  D.  C. — Bids  will 
be  received  until  noon,  Jan.  21,  by  Lt.-Col.  Joseph  E.  Kuhn. 
Corps  Engrs.,  U.  S.  A.,  for  engineer  department  pattern  pick 
mattocks  and   shovels,   model   1912. 

+Projectiles — Washington,  D.  C. — The  following  awards 
for  steel  shell  have  been  made  by  the  Bureau  of  Ordance, 
Navy  Dept..  Washington,  D.  C:  14-in.  armor-piercing  pro- 
jectiles; 1200  to  CRUCIBLE  STEEL  CO.  OF  AMERICA,  Pitts- 
burgh, Penn.,  total,  $578,000;  2400  to  EETHLBHKM  STEED 
CO.,  South  Bethlehem,  Penn.,  total,  $768,000;  200  to  MIDVALE 
STEEL  CO.,  Philadelphia,  Penn..  total,  $200,400.  12-in.  armor- 
piercing  projectiles:  1800  to  BETHLEHEM  STEEL  CO..  total, 
8297. "no.  5-in.  common  steel  shell:  IS. 000  to  BETHLEHEM 
STEEL  CO.,  total,  $156. 960;  6000  to  A.  W.  BLISS  CO.,  Brook- 
lyn, N.  Y..  total,  $51,360.  4-in.  common  steel  shell:  12,000 
to  BETHLEHEM  STEEL  CO..    total,    $65,S20. 

Repairing;  Power  Plant — Washington,  D.  C. — Bids  were  re- 
ceived  Jan.  9.  by  the  Department  of  the  Interior,  for  remodel- 
ing the  power  plant  at  the  Government  Hospital  for  the 
Insane,  Washington,  D.  C,  as  follows:  (a)  Work  complete;  (b) 
amount  allowed  for  old  machinery;  (c)  net  amount  govern- 
ment is  to  pay.  W.  G.  Cornell  Co..  Washington.  D.  C,  (a) 
$12,275;  (b)  $7500;  (c)  $4775;  Westinghouse  generator  and 
switchboard.  Carroll  Electric  Co..  Washington,  D.  C.  (a) 
$9000;  (b)  $7100;  (c)  $1900:  Westinghouse  generator  and  Gen- 
eral  Electric   switchboard.      Noted    Dec.   IS. 

steam  Distribution  System — Washington.  D.  C. — Bids  will 
be  received  until  11  a.m.,  Feb.  7,  by  H.  R.  Stanford,  Chief 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington.  D.  C, 
,  nishing  and  installing  an  underground  steam  distribu- 
tion system,  to  the  building  at  the  marine  barracks,  navy 
yard,  Philadelphia,  Penn. 

Steel  table  Chain.  Nails.  Boat  Spikes  anil  Copper  Screen- 
ings, Etc. —  Washington,  D.  C. — Bids  will  lie  received  until 
I"  30  a.m.,  Jan.  20,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Isthmian  Canal  Comn.,  Washington,  D.  C.  for  fur- 
nishing steel  cable,  chain,  nails,  boat  spikes,  sanitary  fixtures 
and   fittings,  etc.,  at  Panama. 

*l>re<lging — Norfolk,  Va. —  Bids  will  be  received  until  neon, 
10    by  Lt.-Col.  E.  Eveleth  Winslmv.  Corps  Engrs.,  1T.  s.  A., 
Norfolk.    Va.,    for    dredging    inland    waterway    from    Norfolk, 
Va.,  i"   Bi  aufort  Inlet,  N.  C. 

♦  Cement  —  Wheeling,  W.  Va. — Bids  will  be  received  until 
11  a.m..   Feb.   19,  by  Maj.  J.   P.  Jervey,  Corps   Engrs.,  U.  S.  A., 

i  1 2500     bbl.     of    American 

nenl    for    i  'a  m   No    26,   <  ihio    River. 

•frost     oiiice  i      ..I, -saic-iii.     N.     c.-  oscar     Wenderoth, 
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50        Noted     Dec.    25. 

♦  itiinu     Protection  Bid       will     be    received 

in.     Pi  b.    20,    b      Col      '•■'      C     Lani  BI  i     Corps    Engrs., 
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R.  S.  Moore,  Lafayette.  Ind.,  (a)  $68,845;  lb)  73,177;  Wd. 
Chester  Engineering  Co.,  New  York,  (a)  $62,695;  ibj  $68  7'. 
E.  F.  Abbott  Construction  Co.,  New  York,  (a)  $6  1,790;  ' 
$70,000;  James  Devault,  Canton,  Ohio,  (a)  $73,346;  i  b)  $75,0. 
Thomas  A.  Cissel,  Wooster,  Ohio,  (a)  $68,500;  (b)  $7:1.000:1' 
J.  McClain,  Sr.,  Bellaire,  Ohio,  (a)  $78,987;  ill)  same;  W.' 
McClain,  Jr.,  Bellaire,  Ohio,  (a)  $81,368;  (b)  $84,800;  Geo! 
W.  Stiles  Construction  Co.,  Chicago,  111..  ( a  1  $64,278;  (b)  ii 
000;    Dunlap    &    Co..    Columbus,    Ind.,    la)    $73,758;     lb)    $76,21- 

Olin  Gerlach,  Frostburg.  Md..   (a)   $71. (I.)    $84,900;  Chatl'i 

D.  Kaiser,  Bellaire,  Ohio,  (a)  $84. 900;  il.)  $87,901);  W.I 
Batson,  Moundsville,  W.  Va.,  (a)  $68,4(10;  lb)  $71,900.  Noli 
Dec.  18. 

Flatlioats — Cincinnati,  Ohio — Bids  were  received,  Jan.  I 
by  Lt.-Col.  H.  Jervey,  Corps  Engr.,  U.  S.  A..  Cincinnati,  >'■ 
the  construction  of  two  steel  flatboats  Nos.  10  and  li,|j. 
follows:  (a)  each  delivered  at  Cincinnati.  Ohio,  lb)  each  ■ 
livered  at  bidder's  shipyard.  M.  A.  Sweeney  Shipyard. 
Foundry  Co..  .1  .■l'f.-rsi  .11  vi  lie.  Ind..  la)  $52nii:  K.l.  .1.  How; 
Jeffersonville,  Ind.,  la)  $3850,  lb)  $38011;  the  Western  i\ 
Construction  Co.,  Ft.  Wavne,  Ind..  la)  $4493;  Win.  J.  Hit 
Green  Bay,  Wis.,  fa)  $3941,  (1.)  $3691:  Chas.  Hegewald  \ 
New  Albany,  Ind.,  (a)  $3799,  (b)  $3699;  lies  Moines  Bridg.,1 
Iron  Works.  Pittsburgh,  Penn.,  (a)  $4500.  lb)  $4000;  Dubu  > 
Boat  &  Boiler  Works.  Dubuque.  Iowa.  $4272;  Milwau  > 
Bridge  Co.,  Milwaukee,  Wis.,  (a)  $4775;  Rock  Island  Brldgm 
Iron  Works,  Rock  Island,  111.,  la)  $4277,  fb)  $3777;  Amerili 
Bridge  Co.  of  N'w  York  and  Cincinnati.  Ohio,  (a)  $4730,  ) 
$4610,  and  on  bidders'  plans  (a)  $4000,  lb)  $3880.  Noted  I;. 
18. 

Post  Office — Piqua,  Ohio — Bidr-  will  be  received  until  3  p. 
Feb.  27,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dt . 
Washington,  D.  C,  for  the  construction  (including  median  1 
equipment  and  approaches)  of  the  U.  S.  post  office  at  Pic, 
Ohio. 

*  Buildings — Markham,    Ind. — Bids    will    be    received   u.l 

2  p.m.,  Feb.  17,  by  Lt.  Col.  H.  Jervey,  Corps  Engrs.,  (• 
cinnati,  Ohio,  for  the  construction  of  two  two-story,  sev 
room,  brick,  lock  keepers'  houses  at  Dam  No.  39.  Ohio  Ri  •, 
Markham,   Ind. 

+  Post    Office — Mishawaka.    Ind. — Oscar    Wenderoth,   Sup 
Arch.,    Treasury    Dept.,    Washington,    D.    C,    has   awarded  ex- 
tract   for    the    construction    of    a    post    office    at    Mishawakro 
THOMAS  W.  CISSEL,  Wooster,  Ohio,  at  $53.9SS.     Noted  Dec.!.. 

Post  Office — Big   Rapids.   Mich. — Bids  will   be   received  uU 

3  p.m.,  Feb.  2S.  by  Oscar  Wenderoth,  Superv.  Arch..  Treas.- 
Dept.,  Washington,  D.  C,  for  the  construction  (including  • 
chanical  equipment,  interior  lighting  fixtures  and  approacl) 
of  the  U.  S.  post  office  at  Big  Rapids,  Mich.  It  will  be  0 
stories  and  basement,  with  a  ground  area  of  3940  so). 
po*rtico,  cornice  and  facing  to  first  floor,  stone:  remalrr 
brick,  fireproof  construction. 

+  Post  Office — Duquoin,  111. — Oscar  "Wenderoth.  Supr. 
Arch.,  Treasury  Dept.,  Washington,  D.  C„  has  awarded  (p 
tract  for  the  construction  of  a  post  office  at  Duquoino 
HIRAM  LLOYD  BUILDING  &  CONSTRUCTION  CO.,  Odd  k- 
lows'    Bldg.,    St.    Louis,    Mo.,   at   $52,617.      Noted    Dec.   25.  - 

Post   Office      .Mae. mil. .    111. — Oscar  Wenderoth,   Superv.  At., 
Treasury    Dept.,    Washington,    D.    C.    has    rejected    all    bids 
cently  received  for  the  construction  of  a  post  oltice  at  Macitt. 
111.,    and    has    readvei  tise.i    for    bids    on    revised    speciflcatil 
X..t.d    Nov.    27. 

+  Post  Office — Concordia.  Kan. — Oscar  Wenderoth,  Slip' 
Arch.,  Treasury  Dept.,  Washington,  D.  C.  has  awarded  (I- 
tract  for  the  construction  of  a  post  office  at  Concordia » 
HIRAM  LLOYD  lUMLDINC,  &  O  INSTRUCTION  CO..  Odd  i- 
lows  Bldg.,  St.   Louis,  Mo.,  at   $61,144.      Noted   Nov.    20. 

+  Cement — Fort    Leavenworth.    Kan. — The    contract   for  {■ 
nishing  about   700   bbl.   of   Portland   cemenl     has   been  award 
to    the    UNION    SAND    ,v     MATERIAL    CO..    (Hand      \ 
Kansas   City,    Mo.   ai    $1    II    per   bbl.   ill   cloth   sacks     "K-C"  P> 
land  cement,     Noted   Dec.   25. 

-fsnail      Fort    Leavenworth,  Kan.  —  The  eontracl    for  furnij 

Ins  about    i :u.yd    of  Missouri  River  sand,  has  been  awarjl 

lo  the  DRESSER  SAND  CO.,  Leavenworth.  Kan.,  at  70c.  c\il 
Note ic.   26. 

Post    Office Williston.    N.    D.— Bids    will    be    received    uJI 

:  n  ,,,  Mm  '.,  b\  '  iscai  w  en.l.  ml  h,  Sn|.cr\  A  i.h  .  Trea: 
Dept.,    Washington,    D.    C,    for    the    complete    eonslrnctlon    !• 

<   I  1 1  •  I  i  1 1 :  -      ineehanieal     equipment.     Intel  no      In    hi  mi 

,.|,i      I    i.r    the   U.    S     poi  I    ollice    al     Willislon.    N     D.      It  P 
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rer   one    wooden    dredge    by    A,    (b)    construct   and    deliver 

bv  B,  (c)  construct  and  deliver  both,  (d)  alternate  for 
truction   of   both:    Atlantic   Gulf   &    Pacific   Co.,   New   York, 

..  fa)  $267,000;  (b)  $260,000;  (e)  $5271.000;  (d)  $534,000; 
korbora  Engineering-  Co.,  Philadelphia,  Penn..  (a)  $164,000; 
$161,500;     (c)*  $320,000;     (d)     $323,50(1;    Theodore    Smith    & 

Co..  Jersey  City.  N.  J.,  (a)  $183,000;   (b)   $178,000:  Bucyrus 

South  Milwaukee,  Wis.,  (a)  $185,000;  (c)  $348,500;  (d) 
000:  Bowers  Southern  Dredging  Co.,  (c)  $316,000;  (d) 
000:  Ellicott  Machine  Co.,  Baltimore,  Md.,  (a)  $169,400; 
$165,900;  (c)  $325,300;  (d)  $327,800.  Noted  Dec.  IS. 
iiiirtiTs — Fort  Huachuca,  Ariz. — Bids  were  received  Jan. 
.-  Cant.  E.  S.  Walton.  Quarterwaster  Corps.  U.  S.  A.,  for 
trueting  one  set  of  captain's  quarters,  at  Fort  Huachuca, 
allows: -Ray  &  Titcomb,  NogalesT  Ariz.,  $14,365;  J.  T.  Bal- 
<:  Suns.  Junction  City,  Kan.,  $12,550;  Joe  Schlosser,  Phcenix, 
,  $12,440.  Noted  Dec.  25. 
•out   Office — Hilo.    Hawaii — Bids   were    received    as    follows, 

15,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
hington,  D.  C„  for  the  construction  of  a  post  office  at 
,  Hawaii:  (a)  limestone:  (b)  granite  and  limestone;  (c) 
lite  and  sandstone.  Campbell  Building  Co.,  of  Utah,  Salt 
■  City,  Utah,  (a)  $196,922;  (b)  same;  (c)  same.  Sound 
itruction  &  Engineering  Co..  Seattle.  Wash.,  (a)  $207,932; 
$205,152;    <c)   $204,153.  Lord-Young  Engineering  Co.,  Hono- 

H.  T..  fa)  $237,500;  (b)  $22S,470;  (c)  $223,700.  Spald- 
Construetion  Co..  San  Francisco,  Calif.,  fa)  $237,939;  fb) 
,939.      Frank    Gallagher,    San    Francisco,    Calif.,    fa)    $239,- 

fb)  $247,190;  fc)  $242,970.  W.  N.  Concannon.  San  Fran- 
),  Calif.,  fa)  $275,000;  (hi  $207,700.  General  Construction 
Milwaukee,  Wis.,  (a)  $281,000:  (b)  $263,255;  (c)  $266,730. 
'onus  for  Steel  Cylinders,  Rivets,  Bolts,  Planished  Iron, 
— Panama — Bids  will  be  received  until  10:30  a.m..  Jan. 
oy  Maj.  F.  C.  Boggs,  Gen.  Purchasing  Officer,  Isthmian 
il  Comn..  Washington,  D.  C.  for  furnishing  forms  for  steel 
iders,  rivets,  bolts,  planished  iron,  bronze  bars,  nails, 
els,  wool  waste,  manila  rope,  oakum,  unslaked  lime,  lye, 
at  Panama. 

MISCELLANEOUS 

-Railroad    Terminal   Yard — Boston.    Mass. — See   item    under 

ways:      Massachusetts. 

•Building — Providence,    R.    I. — The    Public    Parks    Depart- 

t    has    awarded    the    contract    to    WILLIAM    HAMLYN    & 

S,   Providence,    for   the   construction   of  a   two-story   park 

ling    at   about    $10,000. 

■Iron,  Cabinet  and  Bronze  Work — Albany,  N.  Y. — Bids  will 

•eceived    until    4    p.m.,    Feb.    3,    by   Lewis    F.    Pilcher,    State 

i„  Albany,   for  architectural  iron  work,  additional  cabinet 

■c.    and    additional    bronze    work    on    the    State    Education 

ding    at    Albany. 

nl  Work — Albany.  N.  Y. — Bids  will  be  received  until 
I  of  Feb.  17,  by  Duncan  W.  Peck,  Supt.  of  Pub.  Wks.  The 
tol.    Albany,    for   Cont.   D,    for   improving   Sect.    1.    Cayuga 

Seneca  Canal,  for  excavating  a  channel  in  the  Seneca 
r  from    the  vicinity    of   Demont's   Bridge   through   the  vil- 

of  Waterloo.  Length.  7.52  miles.  Engineer's  estimate  of 
cost  of  the  work,  $1,308,765. 

tcel  Furniture — Albany,  N.  Y. — Bids  will  be  received  until 
by    the   Committee    on    Public    Buildings    for    installing 
il  furniture  in  the  new  courthouse  at  Columbia  and  Lodge 
Hoppin  &  Koen,  244  Fifth  Ave.,  New  York,  are  Archs. 

Subways — New  York.  N:  Y. —  fOfficial) — Bids  will  be  re- 
ed until  12:15  p.m.,  Feb.  9,  by  the  Public  Service  Com- 
•.ion.  1 .".  I  Nassau  St..  Borough  of  Manhattan,  for  the  con- 
ctlon  of  Sect.  No.  1  of  Route  IS.  a  part  of  the  White 
ns  Road  rapid  transit  railway.  It  will  be  an  elevated  and 
ace  railway  and  part  of  the  dual  subway  system;  also 
1  12.15  p.m.,  Feb.  10,  for  Sect.  No.  2  of  Route  16,  a  part 
he  Seventh   Ave. -Lexington   Ave.    rapid    transit  railway.      It 

be  an  elevated  and  surface  railway  and  part  of  the  dual 
vay    system. 

table    -New  Fork,    X.     Y. — (Official)     -Bids    will    be    asked 

By  S.  .V    B,  Levy,    Bushwlck   Ave,   and   Scholes  St..   Brook- 

f"i     th<  ii    of    a    stable    to    cost    about    $18,000. 

iani    Debus,  Mi    Cedar   St..    Brooklyn,    is   Arch. 

Hire-Alarm     System-  -New     York,     V      Y. — (Official) — Bids 
ived   until   2   p. am..    Feb.    :'.   by    the  State    Hospital 
mission,   Albany,   for  the   installation   of  a   fire-alarm   svs- 
:it    Wauls    Island.      .1.    II.    p.    Ilanify,    Albany,    is    Secy. 

Berated    Railr 1    Line— New     Fork,    N,    Y.      (Borough    of 

■    -  ■  i   rec t i  oi      i  •  ■  l-  ,  1 1  ■  1 1 1 1  ■_■   construction   of  two 

Lutheran  Cemeti with   Myrtle 

100.      it   was  stated    last   week   that   the 

pld  Ti  ansii   Co.   had   aw  a  rded   I  he  i .  act    for  the 

■e  work  t"  the  Phoenix  Construction  Co  The  successful 
er  was  the  PHOENI>  BRIDGE  CO  19  William  St..  New 
<   City. 

lams — Rochester,  N.   Y.      I-:,    \     richer,  Citv   Bngr.,  has  pre- 
d    plans   and    specifications    foi     the    construction    ol 
dams  for   flood   pi  otectlon       Voted    i 

kedainK  and    Reclamation      Newark,    N     i       Bids    will    I" 

iv.-d    nni  il    ::   i :,    p  m  ,    Feb.    5,    b\  i    Sti t    and 

R      Cam,    i  i  i    ,       for      .Inn 

nation        Morrl       R     Sherrcrtl    i  a, ■tails 

undei    ' r*o    ' :      Let." 

'if    lion-.,-     T,,     i, .a,   v    j      plans  are  being    prepared   for 

!     .     

Coal    i  resile  ami   Stable     I. tei     Penri 

on    ..f   a    coal    I  I  .-:  lie    a  ml    i-lalil. 

bout  $30,000,   has   Keen   awarded    to   WTTMER   &    WARSEL 
by    the    Phlladelphl 

Ire  Harm  Rqnlpment  Will.  Barn  Penn  Bids  v.  ill  be 
Ived    until    Jan.    27    by   F.    ll.   Oati  equip- 

t  for    the    I'n  •■    al  i 

mi, ,lsl,, ,,,l.     i:i,..      l:.,|,i \I,I       The     federal     Be    Bball 

of  Baltimore  is  having  plans  prepared   for  the  construe- 

tWO     na\  IllonB    .il     Balti- 

>.     I  "  to  ' :     HI i     [in ire.  Is   A  rch, 


Park — Washington,  D.  C. — Speiden  &  Speiden,  Archs..  1403 
New  Y'ork  Ave.,  N.  W„  Washington,  have  prepared  plans  for 
a  new  pleasure  park  at  21st  and  I  Sts.,  Washington,  for 
Edmund  K.  Fox,  1311  H  St.,  N.  W„  Washington.  Estimated 
cost,    $100,000. 

Drainage — Savannah,  Ga. — The  Chatham  County  Commis- 
sioners are   planning  drainage  work   to  cost  about   $25,000. 

+Drninafte  Canal — Starkville,  Miss. — The  Drainage  Com- 
missioners of  Oktibbeha  Countv  have  awarded  the  contract 
to  D.  W.  ROBINS,  Tupelo.  Miss.,  for  the  construction  of  a 
12%-mile  canal,  at  about  $45,000.     The  work  will  require  500,- 

000  cu.yd.   of  excavation. 

Drainage — Lake  Charles.  La. — The  Calcasieu  Parish  Police 
Jury  has  organized  Contraband  Drainage  District  No.  1  to 
drain  about  10,000  acres  of  land.  C.  M.  Beadle,  Lake  Charles, 
is  a  Comr. 

Levee  Work — Memphis.  Tenn. — The  citv  engineering  de- 
partment is  completing  plans  for  the  construction  of  a  levee 
and  pumping  system  as  a  means  to  flood  protection. 

Elimination  of  Grade  Crossings — Akron,  Ohio — The  citv 
and  the  Erie  R.R..  Pennsylvania  Lines  West  of  Pittsburgh  and 
the  Baltimore  &  Ohio  R.R.  companies  have  reached  an  agree- 
ment whereby  grade  crossings  will  be  eliminated  at  a  cost 
of   $1,200,000.     J.  A.  Gehres  is  City  Engr. 

+  Shelter  House,  Etc. — Cincinnati,  Ohio — The  city  has 
awarded  the  contract  for  the  construction  of  a  shelter' house 
and  playgrounds  for  the  Park  Department,  at  about  $20,000. 
to  the  H.  C.  HAZEN  CONTRACTING  CO.,  2070  Reading  Rd., 
Cincinnati. 

River  Improvements,  Etc — Tiffin,  Ohio — Plans  are  being 
prepared  and  bids  will  be  asked  in  the  spring  bv  the.  citv 
for  the  proposed  river  improvements  at  Tiffin.  In  "connection 
with  the  work,  a  retaining  wall  will  be  constructed.  William 
Heller   is   Dir.   Pub.   Ser. 

Fire  Apparatus — Youngstown,  Ohio — Bids  will  be  received 
until  noon,  Jan.  27.  by  the  Director  of  Public  Safety  for  fur- 
nishing  fire   apparatus.      N.    McVay    is   Clk. 

+Fire  Station — Crawford,  Ind. — The  citv  has  awarded  the 
contract  for  the  construction  of  the  proposed  fire  station,  at 
about  $13,000,   to  MILLER  &  ROSELIUS,   Falls  City,  Neb. 

Ditch  Work — Morocco,  Ind. — Bids  will  be  received  until 
Feb.  4  by  Elmer  Slinner,  Supt.  of  Construction,  Morocco,  for 
improving  and  deepening  the  Salisbury  Ditch. 

+Ditcb — Royal  Centre,  Ind. — The  contract  for  constructing 
the  Fredericks  Ditch,  at  $45,55S,  has  been  awarded  to  JEROME 
BECKLEY,   Royal  Centre,  by  the  County   Commissioners. 

Drains — Williamsport.     Ind. — Bids     will     be     received     until 

1  p.m.,  Feb.  2,  by  J.  R.  Gregory,  Drainage  Comr.,  at  the  office 
of  the  Warren  County  Surveyor.  Williamsport,  for  construct- 
ing drains  in  Adams  and  Medina  Townships. 

Mausoleum — Madison,  Wis. — The  Illinois  Mausoleum  Co., 
Chicago,  111.,  will  erect  a  concrete  mausoleum  in  Forest  Hill 
Cemetery. 

♦  Drainage  Canal — Racine,  WTis. — The  contract  for  con- 
structing Dover  drainage  canal  has  been  awarded  to  R.  H.  & 
G.  A.   McWILLIAMS,  Chicago,   III.,   at  $73,000. 

Ditch — Bemidji  Minn. — Bids  will  be  received  until  2  p.m., 
Jan.  27,  by  J.  L.  George.  County  Audr..  Bemidji,  for  the  con- 
struction  of  drainage  ditches.     Estimated  cost,   about   $11,741. 

Fill — Brainerd.  Minn. — The  citizens,  Jan.  6,  voted  in  favor 
of  issuing  $22,000  of  bonds  for  a  fill  to  replace  Northeast 
Bridge.     V.  N.  Roderick  is  City  Clk. 

Ditch — Fairmont.  Minn. — The  Countv  Court  of  Martin 
County,  Fairmont,  is  considering  the  construction  of  ditch  No. 
10.      E.    R.    Flygare,    Fairmont,    is   Clk. 

+  Dr«MlKinttr — Minneapolis.  Minn. — The  Park  Commissioners 
have  awarded  the  contract  to  the  NORTHERN  DREDGE  & 
DOCK  CO..  Duluth.  Minn.,  for  dredging  in  Lake  Nakomis  and 
filling  lowlands  and  boulevards  adjacent,  at  11.75c.  per  cu.yd. 
for  Sort..  1  and  9.75c.  per  cii.vil.  for  Sect.  2.  The  estimate,] 
amount  of  material  to  he  moved  is  2,rtilii.nn0  cu.vd.  Bids  were 
opened     Dec.    29. 

Drainage  and  Levee — Whiting,  Kan. — Bids  will  be  received 
until  noon.  Feb.  17.  at  the  office  of  the  Secretary  of  the 
Board  of  Supervisors,  Straight  Creek  Drainage  District,  No. 
1.  Jackson  County,  Kan.,  about  4%  miles  southeast  of  Whit- 
ing, for  the  construction  of  certain  open  ditches  and  an  earth 

levee,      Plans   and    speciflcatioi  i    file   at    the    office   of   the 

Secretary  of  the  Board  of  Supervisor:  of  the 

siate   Drainage   Engineer,   Kan  ■  Man- 

hattan,   Kan.      The    work 
steam   cut-offs,   having    base   wii  hi   and    14    fl 

slopes    Of    1     to     I     and     L'n-t't,     herins.       The     total    amount    Of    ex- 
cavation  required   foi    the  open  ditches  Is   aboul    129,500  cu.yd. 
The  levee  is  to  be  constructed   of  earth  and   is  ap] 
1000   ft.   long,      The  crown   width    will    be    16    ft.    and   side  si s, 

2  to  2.  Total  estimated  amount  of  levee  embankment  6500 
cu.yd.  Bids  are  asked  for  the  work  in  sections  and  for  the 
< itruction    of   all    the    work.      Total    estimated    amount    of 

lion    and    embS  nl.  no  nl.     13  \  II    of    l  In- 

i  a  i  ion    will   be    In  earth  i  on  m   to  a   stlfl 

little   clearing    will    be    required.      The   work    is   suitable 
for  drag   line  or   other   sin 

machines.     The    distance    to    the    nearest    railroad    statli 

two    miles    and    the  I     three 

miles, 

Drainage  Hebron,  Neb.-  A,  D.  Thompson,  County  Surv,, 
Hebron, 

::i 

■rniich  Work  Newport,  A.rk.  (Official)  The  contracl  for 
aboul    1, -ii  mi.   of  ditch    work    In    the   Overcup   Slough 

iD     trlct,    for   w  hlch   bli 
Vrk„    Tan.    6,    has   i n    awarded    to    the    MOFFATT    CO.,    Pes 

i o  ■   i.   a i    7.86c,    per  cu.j  d,     The    Mori 
Co.,   Memphl       I  I  ingr. 

Levee  and  Ditch   \\  orU     Paragould 
ceh '  d    until     Feb.    10,    bv    St.    Prancl      D 

ind  extend 
C.  B.  Ballej .  Paragould,  is 
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+Levee  Work — Wyanoke.  Ark. — The  contract  has  been 
awarded  to  ROACH,  STANSELL  &  CO.,  Memphis,  Tenn.,  by 
the  St.  Francis  Levee  Board  for  the  construction  of  a 
banquette   along   the   levee   at    Wyanoke,   at   $35,000. 

♦  Levee — Dallas,  Tex. — The  contract  for  the  construction 
of  the  Koon  Kreek  Levee,  has  been  awarded  to  J.  H.  SPARKS, 
Fort  Worth,  Tex.,  by  the  Koon  Kreek  Club.  Estimated  cost, 
$10,000. 

Drainage — Rosewell,  N.  M. — The  East  Gland  Plains  Drain- 
age District  will  construct  about  2S  miles  of  6-  to  24-in.  tile 
drains.  Estimated  cost,  $S5,000.  W.  E.  Wilson,  Roswell,  is 
Engr. 

Drainage — Fillmore,  Utah — The  County  Commissioners  of 
Milla.'d  County  are  considering  an  issue  of  $60,000  in  bonds  for 
land  urainage.     J.  P.  Welch,  Fillmore,  is  a  Comr. 

Ditch  and  Laterals — Bellingham,  Wash. — All  bids  opened 
Jan.  5  by  the  Commissioners  of  Whatcom  County,  Bellingham, 
for  the  construction  of  a  main  ditch  and  four  laterals  in 
Drainage  Improvement  District  No.  5,  and  for  the  main  ditch 
and  two  laterals  in  District  No.   1,  have  been  rejected. 

Channel  Work — Seattle,  Wach. — Work  will  start  soon  on 
the  project  to  straighten  the  channel  of  Stuck  River  at  a 
cost  of  $1,500,000.  The  cost  will  be  divided  between  Pierce 
and  King  Counties.  Joseph  Esterday,  Tacoma,  Wash.,  is  in- 
terested. 

Drainage — Hillsboro,  Ore. — George  McGee,  County  Surv., 
Hillsboro,  is  preparing  plans  and  estimates  for  drainage  work 
involving   50,000   cu.yd.   of  excavation. 

+Bath  House — Ocean  Park,  Calif. — The  Ocean  Front  Bath 
House  Co.  has  awarded  the  contract  to  the  BAT  WRECKING 
CO..  Ocean  Park,  for  the  construction  of  the  proposed  bath 
house   to  be  located   at  Ocean  Park,   at  about   $20,000. 

Bath  House  ami  Swimming  Pool — Pasadena,  Calif. — Plans 
have  been  completed  for  the  construction  of  the  proposed 
bath  house  for  the  John  S.  Cravens  Estate.  A  swimming  pool 
will  be  installed.  The  cost  has  been  estimated  at  about  $25,- 
000.     R.   D.   Farquhar,  Nan  Nuys  Bldg.,   Pasadena,   is  Arch. 

Stadium — San  Diego,  Calif. — W.  W.  Atkinson,  1922  Oxford 
Blvd.,  Los  Angeles,  Calif.,  was  the  lowest  bidder,  at  $24S,S90, 
for  the  erection  of  the  reinforced-concrete  stadium  to  be  built 
in  Exposition  Park,  San  Diego,  from  plans  by  Quayle  Bros. 
&  Cressey,  Arehs.,  San  Diego.  John  F.  Blee,  Los  Angeles,  is 
Engr. 

+Vessel — San  Francisco,  Calif. — The  contract  for  the  con- 
struction of  a  10.000-ton  tank  steamer  has  been  awarded  to 
the  UNION  IRON  WORKS.  San  Francisco,  by  the  Standard 
Oil  Co. 

Widening  Pier — San  Francisco,  Calif. — The  State  Board  of 
Harbor  Commissioners  has  awarded  a  contract  for  widening 
Pier  27  to  the  HEALY-TIBBITTS  CONSTRUCTION  CO.,  San 
Francisco,  at  $14,239. 

Automatic  Sprinklers — San  Francisco,  Calif. — The  bid  of 
the  Turner  Co.,  San  Francisco,  at  $147,000  was  the  lowest 
received  by  the  Panama-Pacific  International  Exposition  Co. 
for  the  installation  of  automatic  sprinklers  in  the  exposition 
buildings. 

Jetties — Venice.  Calif. — The  city  is  considering  the  con- 
struction of  jetties  along  the  oceanfront  as  a  protection 
against   tides. 

Fire  Station — Montreal,  Que. — Bids  will  be  received  soon 
by  the  Board  of  City  Commissioners,  for  the  construction  of  a 
fire  station  at  Long-ue  Point,  Montreal.  The  cost  has  been  es- 
timated at  about  $50,000.  Venne  &  Labelle.  5  Beaver  Hall 
Sq.,    .Montreal,   are  Archs. 

+  SI1.1I  Work — Montreal,  Que. — The  Department  of  Rail- 
ways and  Canals.  Ottawa,  Out.,  has  awarded  the  contract  for 
roofing  St.  Gabriel  Shed  No.  1,  to  the  WESTMOUNT  PLUMB- 
ING &  HEATING  CO.,  LTD.,  Mo., t real.  Bids  were  opened 
Dec.    11. 

+  Ilreakv»ater — Kincardine,  Ont. — The  Department  of  Pub- 
lic Works  has  award.-. I  the  contract  for  the  construction  of  a 
breakwater  to  WILLIAM  BIRMINGHAM  at  Kincardine,  at 
$130,082. 

Vessel — Ottawa.  Ont.  -Bids  will  be  received  until  Jan. 
26    by    the    Department    Of    Marine    and     Fisheries.    Ottawa,    for 

trui  0 a    ..line  launch  for  the  Fisheries  Patrol 

Service   In    British    Columbia. 

Wharf     Richard:     Landing,   Ont.— The   Department  of  Pub- 
orks,    Ottawa,    Ont.,    is    preparing    plans    for    a   wharf    at 
Richards    Landing-,    estimated    cost,   $30,000. 

4»RaUvrny  rie«     Winnipeg,  Man— Tin-  contract  for  furnlsh- 

..iU'...      ii.       necessai  y   in   the  construction   of  the 

■ from    Winnipeg   1..  Shoal    Lake,  about    90   miles 

1  ' awarded    1..    O'BRIEN,     FOWLER    ,v-     McDOUGALL 

BRI  IB..  Otta  w...   Ont. 

'•<"•-  1     B.  C      The   Port   Commission  has  com- 

1    pi  toi     1    11.        in   connection    with    proposed    harbor 

pment  work. 

Ill  ILDING9 
Boston.   Mass.     i'i:,.      ha    1    been    prepared    by   Harrison    11 
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tion,    in    the    early    spring.      The    estimated     cost    is 
Chester    J.    Campbell    is    Chn.    of    the    Bldg.    Comn. 

+  II.H -lid  .  1.  Conn. — The  contract  for  the  erection  of 
story    concrete    building    at    48    Asylum    St.,    for    Eli    Paku 
has    been    awarded    to    THOMAS    R.    FOX    &    SON.    36    Pearl 
Hartford.     A.    Raymond   Ellis   is   the  Arch.     Noted   Dee. 

Wallingford,     Conn. —  (Official) — The     last     Town     I 
voted   to   postpone   further  action   on   the    erection   of  t] 
school    until    the    annual    meeting    in    October,     1914 
Jan.    8. 

Auburn,  IV.  Y. —  (Official)— Dr.  Geo.  B.  Stewart,  Pre 
Auburn  Theological  Seminary,  states  that  the  Seminary 
not  intend   to  erect  a  building,   as   was  reported   Dec.  11; 

c   v,Bu,ff?Tl0*  ,?•    y-^~^ow    bidders    for     construction     of    P 
School  No    13   at   Oak   and   Genesee   Sts.   are   as   follows-  SI 
tural   steel,    Chas.    F.    Ernst   Sons,    Buffalo.    $15,240;    firepro. 
and    reinforced    concrete,    Buffalo    Expanded    Metal    Co,    I 
MK°rgaS    Sldsr-     '14-9S°:     cut    stone,     masonry    and     plasteri 
Chas.  H.  Everett.  White  Bldg..  $60,975:  carpentry,  painting" 
glazing,    Christian    Flierl,    Genesee    St..    $19,787?    roofing  , =0 
position^   Machwirth    Bros.    Co..    Oak    St.,    $7971    steam    heat 
Danl.     Burgemaster,     SO     Delaware     Ave..     $25,600;     plumb 
Chas.    B.    Steinman,    146    Woodlawn    Ave.,    $13,668;    and    el 
work,  Johnson-TV  ahle   Electric   Co.,   197   Main   St.,   $3799. 
r.  FTee."ort'    Li    *•'    N-    Y.— (Official)— Bids    will     be    : 
tn  °iUca  M£r-  }•    tol  th£   erection    of   a    two-story    brick 
60x160    ft.,    for    the    Board    of    Education.      Charles    IV 
Freeport,  is  the  Arch.     Noted  Jan.  15. 

.  Gouverneur,  N.  Y — D.  D.  Kieff.  Arch.,  Watertown,  » 
is  preparing  plans  for  a  church  with  seating  capacity  0' 
at  an  estimated  cost  of  $50,000. 

Loekport,  N.  Y.— Henry  F.  Thurston,  Temple  Theater 
having  plans  prepared  for  a  theater  to  be  erected  at  Ws  ~ 
and  Pine  Sts.     The   estimated  cost  is  $50,000. 

New    York,    IV.    Y.— (Borough    of    Manhattan)  — (Officii 
Bids   were    received,    Jan.    19,    as    follows,    by    C.    B.    J.    Sn 
a"£      °     School    Bldgs.,Dept.   of  Education, '59th   St.   and  i 
the    construction    ol 


Borough    of    Manhattan    for 
Academy    St..    between 


...    Broadway    and    Vermlh 
Av^,    Borough    of   Manhattan:      P.    F.    Kennv    Co.,    $206,570-' 
^ES?)?!.lnn5'9,1/;  ,V-    F-    Plass   &    Bl'°-    $235,800;    T.    A.   Clr, 
Co.,     $202,900;    Marble    Arch.     Co..    $204,000    H.    C.    Sto 
trading    Co.,     Findlay    Ave.,    and    168th    St.,     Borough    of" 
Bronx,   New  York,   $200,431.     Noted  Jan.   15. 
i»,(.    S.roulh    of    Manhattan)— Vogel    &    Schwartz,     979     1 
lb/(*    st-    have    pucrhased    a    site    99x100    ft.    on    142d   St.   1 
ot    Broadway    and    will    erect    an    apartment    house.      Del 
have  not  yet  been  decided. 

(Borough    of   Manhattan)— The    Grant    Estate,    11    Wall 

,  „en'Tci  an  eight-story  building,  25x100  ft.  at  Madisoni 
and  33d  St.  The  estimated  cost  is  $300,000.  Thomas  W.  U 
644    Eighth   Ave.,   is   the   Arch. 

(Borough    of    the    Bronx)— Plans    have    been    prepared 
Gronenberg  &  Leuchtag,  Archs.,  303  Fifth  Ave.,  for  the  .... 
ot   two  five-story  apartment   houses  77x104    ft.    for   the  Til 
Realty  Co.,  on  Washington  Ave.   north  of  169th   St.     The  ei> 
mated   cost   is   $100,000. 

(Borough    of    Brooklyn)  — (Official)  — Bids    will    he    re. 
until  3  p.m     Jan    26,  by  C.  B.  J.  Snyder,  Supt.  of  School  Bl 
Department  of  Education,   Park  Ave.  and   59th  St.,   Boroug" 
Manhattan,   for  the  general  construction   of  new  public  SC 
No.  5,  at  Driggs  Ave.  and  South  Third  St.,   Borough  of  Bro 


lyn. 


+  VVhite    Plains,    IV.   Y — The   contract    for    the    erection  1 
passenger  and   freight  station    for  the  New   York   Central 
has  been   awarded   to   FRED  T.    LEY    &   CO.,    Springfield,  Ma      .it 

I  he   building   will   lie   bri.-k    and    i-.-i  nf. ..,•,., 1    concrete,    fin    I 
Warren  &  Wetmore,  New  York,  N.  Y.,  are  the  Archs 

Perth  Amboy.  IV.  J.— The  Board  of  Aldermen  has  a.l. 
an  ordinance  providing  for  the  issuing  of  bonds  for  Sl( 
to  be  used  for  the  construction  of  a  new  school  at  Law 
Snr'  ,Hl?,kory    sts-    and    Ior    an    addition    to    school    No.    I 

-r South   Orange,   IV.  J.— The   J.   Smith   has   awar< 
tract   for  the  erection  ot  a  three-story   brick   building  on 
0l'?.'"i:,      .'' ■  ,to  „be  USPd   as  a  post   office,    to    HENRY    HECK 
&  SONS.   South    Orange. 

„    -*1.*"","0'   Penn — 1'-i,is   wiH   he   received    until   Feb.    1,   9 

H.     Nicklas,      Aid,..     fill\-l!MHI     |.;,,cli,l      1:1,1c,,.     l-level.lll ii... 

the   erection    of  a   one-story    and    basement    church     Sil\130 
for  the  First   Baptist    Church.      The    estimated    cost    is   $75,1 

II  K     Mac  Fa  .land    is  Chn.    of   the    Bldg.    Comn.,    Altoona, 
C-nrllBle.    Penn.—  (Official )      Bids    will    soon    be    ..cm 

Edwin    F.    Hertolett    Arch..    12ns    West     Knd    Trust    1:1.1 
delphia,    Penn.,    for    the    erection    of    .,    three-story    and    b 

ment    stone    and    reinforced    c rete    hospital,    78x120    fl 

the    Carlisle    Hospital    Association. 
Carllsl 


inn.      Collection      .nilicial)         10.      F.      [Sertol 

Arch..     West     Knd    Trust     Bldg..    I 'hiladclphia,     is    11 |)H 

Plans    for    a    V.    M.    C     A.,    building    as    was    slated    Jan.    16,   ' 
is  preparing   plans  for  a   hospital.     Noted,  Jan.    16, 

,.      ''"■•'•    •' ■       Hlds    will    be    receive. I.     Feb      I.    I.v     K 

Vrcji.,    Commonwealth     Itldg..    PHtsluirgli,    i 

' "I     SIX     brick     and     steel     llrepi-nol'     col.l. ic.es     I...      tin 

ol      .rustoes     I',,..     II,,.     Feeble     Minded         The     buildings     will 
tWO    .lorio.H,    50x100    ft.       Tl ..tiin.it -osl     is    $220, 

Ilnltlmore,     Mil.      John     I  1.     linker    and    Cesarc    .1 

i.-ised     property    al     127   .11     North     Fulton      Wi 


,11 


six- 


Brlatol,    \...      Bids 

erect  I e  hig-h 

be   two   Btorl 


apa  1 1  ment 
will    1.. 


■      i  ..  ISO    It 


1,   for 
building  w 


'"■    '«••■    '  '"I  '•  ■•■    and    bin nl.     1(15x225    I'l...     It.,, nan    lonli 

nrrhlto,  1, ,,,.,   of   brick,   si t.-rra   cut  (a       Clan  nee  I 

tott,   Callow. ,\     Bids  .    in  1  .t..i,    Tenn.,    Is    the    Arch. 

+  m.  iimoti.i.   \«.     The    Rlchmoi ollege   has  awaj 

■ I '    I-"     exen  -  ..1  ion  a  a. 1   laj  Ing   pipe.   1,,    \  i,\-  \   \\ 

NARD,     ,1    >'.vih>.    pipe    roi    water    I to   CLAMOROA 

&    i--m|-\iii;v   CO.,    Cs  nchburgh,    Vn  ,   at    814,000     steal) 
to    B  \  BO  iCK    S    Wll X    CO.,    New    fork,    at    $76  iO 


danl,    I 

Hi. 

mid     po 


.Here     l.i        IIU..I.I.-.I     II 

P lo     U/VA    W     M  V> 
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deign,   X.  C. — The    contract   for    the   erection   of   a   court 

■  as  been  awarded  to  the  LITTLE-CLECKLER  CON- 
(IIOX    CO.,    Anderson,    Ala.,    at    $272,000.      The    building 

■  >  will   cost    *3iM'. .Noted   Jan.    S. 

n  liugton,  S.  C— The  contract  for  the  erection  of  a  hotel 

■  h   Main    and    Orange    Sts.,    has    been    awarded    to    J.    M. 

■  Abbeville,    S.    C,    at    >8U,000. 

M  >ile,  Ala. — The  contract  for  the  erection  of  three  schools 

■  l  awarded  to  the  STEVENS  cV:  NELSON  CO.,  1109  Hen- 

■  New   Orleans,   j^a.,   at  $150,000. 

Iiesbnrg,  Miss. — Tin-  Mississippi  Woman's  College  will 
Beet    a    brick    administration    building    costing    S50.000. 

■  Johnson  is  Pres.  of  the  College.     Noted  June  5. 
l-idian,    Miss. — The     contract     for     the    erection    of    the 
Hil    for    the    Scottish     Rite    Masons    has    been    awarded 

■  SMITH  CONSTRUCTION  CO.,  Athens,  Ga.,  at  $70,000. 
lug.   11- 

Irette,  La. — Plans  for  the  erection  of  a  new  court  house 

Hen   submitted   to   the   Police   Jury   bv   Harold   Ravmond. 

I  mated  cost  is  $50,000. 

I    Spring,    Tenii. — The    Tate    Spring     Co.     will    erect    a 

I.  cost  about  $100,000. 

D  ton,   Ohio — The   general    contract    for    the    construction 

1-story    and    basement    commercial    building,    45x200    ft., 

jrv  S.   Renkert,   has   been  awarded   to  the  R.   A.   CURRY 

■  tUCTION  CO.,  1900  Euclid  Bldg.,  Cleveland,  Ohio, 
imi'ili,    Ohio — The    University    of    Cincinnati    is    having 
l-epared  by  Samuel   Hannaford  &  Sons,  Hurlbert   Block, 

ruction  of  a  building  for  the  medical  department. 
U  be    five    stories,    292x128    ft.       The    estimated    tost    is 

■  nn.iii.  Ohio — Stegner.  Hughes  &  Alves,  Archs.,  Com- 
3  Tribune  Bldg.,  will  receive  bids  about  Feb.  15.  for  the 
it  ti.ni  of  a  five-story  reinforced-concrete  building  for 
It-national  Harvester  Co.     The  estimated  cost  is  $76,000. 

more    &    Ohio    R.R.    Co.    is    planning    the    enlarge- 

■  its  terminals.     J.  M  .Davis   is   Gen.   Mgr. 

i  -land.    Ohio — Plans    have     been    revised    and    bids    are 
d    for  the    construction    of   a    six-story    and    base- 

Ix80-ft.  commercial  building,  by  E.  F.  Gibbons,  Arch., 
I  lid  Bldg.,  Cleveland,  for  the  Fireproof  Building  Co. 
I  mated   cost   is   $50,000. 

will  be  received  about  Feb.  15  by  Godfrey  Fugman, 
I  ox    Bldg.,    Cleveland.    Ohio,    for    the    construction    of    a 

rv  and  basement  apartment  building.  90x145  ft.,  for 
|ehill  Land  Co.     The  estimated   cost   is  $500,000. 

'land.  Ohio — Plans  have  been  completed  and  bids  will 
I  ved  Sept.  1  by  Walker  &  Weeks,  Archs.,  802  Euclid 
(Cleveland,  for  the  construction  of  a  12-story  mercan- 
llding.  for  Wm.  Bingham  Co.  The  estimated  cost  is 
|'0.     Noted   Dec.   18. 

mint,  Ohio — The  general  contract  for  the  construction 
Itwo-storv  bank  and  building  for  the  First  National 
lis  been  awarded  to  the  STELNLE  CONSTRUCTION  CO., 
Ig;han    St.,    Fremont   .Ohio. 

lv'incl,  Ohio — Plans  are  being  prepared  by  Lee  Graber, 
i,783  Detroit  Ave.,  I  akewood,  for  the  construction  of  a 

I tv  building  for  the  Lakewood  Hospital.     The  estimated 

U50.000. 

Ildletown,  Ohio — The  contract  for  the  construction  of 
Ihospital  at  Middletown  has  been  awarded  to  CALD- 
l&   ISEMINGER,   at   $45,000. 

Ird,  Ohio — Plans  have  been  completed  by  F.  L.  Packard, 
]  olumbus,  Ohio,  for  the  construction  of  a  normal  school 
The   estimated   cost   is   $S0.000. 

Ittle    Creek,    Mich. — The    general    contract    for    the    con- 
In    of    a    three-story    and    basement.    80xl40-ft.    normal 
Battle     Creek     has     been     awarded     to     CHARLES 
Z   &    SON,    West    Bridge    St.,   Grand    Rapids,    Mich.      The 
J.'d   cost   is  $100,000. 

lanhig.  Mich. —  Bids  will  be  received  about  Feb.  1  by 
I.   Chubb,    Arch.,    32    N.    Clark    St.,    Chicago.    111.,    for    the 

Iction  of  a  three-story  and  basement  school.  The  .  sti- 
llest   is   $65,000. 

Iimli,  Mich. — The  general  contract  for  the  construction 
story  office  building  on  Woodward  and  Washington 
j.r  the  Whitney  estate,  has  been  awarded  to  LANGUISH 
1EY,  Chicago.      Noted   Dec.    25. 

5  general  contract  for  the  construction  of  a  building 
ison  and  John  Sis.,  has  been  awarded  to  the  VINTON 
>odbridge   and    Beaubien   Sts.      Noted   Dec.    18. 

I,  Mich.—  Shattuck   &   Hussey,  Archs.,   19  S.   La  Sail.    St., 
.,  111.,  are  receiving  bids  for  Ihe  construction  of  a  four- 
lid    basement,    79xl2fi-ft.    building    for    the    Y.    M.    C.    A. 
I    cost   is   $100,000. 

id  Haplils.  Mich. —  Bids  will  be  received  unlit  Mar.  1  by 
n  &  Campau,  Archs.,  149  Houseman  Bldg..  tor  the  con- 
n  of  a  three-story,  210x267-ft.  high  school  for  the 
if  Education.      Noted   Nov.   27. 

ifoni.  111.  Hid  are  in  itii,'  received  by  s,  n.  Dunford. 
9  S.  La  Salle  St.,  Chicago,  in.  for  the  construction  or 
ai   Greer   and   .Main  Sts.,   for   A     C.   Abramson. 

ran     Lake,    uIk.      Marshall     &     Pox,     Archs.,    38    South 

•n   St.,    Chicago,    111.,    are    preparing    plans    for    tin n- 

n  Of   a    hotel       The   estimated    cost    is   $100,000. 

lulu.    \\  I-.      Van    In,    Meyer   &   Sweet,    Consult.    Engrs., 

\\  is  .    .in'    preparing   plans 
I  for  contagious  diseases  at  the  Asylum  for  the  Insane, 
Not i     23. 

iionie.  w  u.     Tin    local  Masonic  lodges  have  purchased 
Jrn  temple  .ii    Broadway  and  Main  St.     Cost,  $66,000. 
link.-.-,    win.      Ufrcd     \     James,    owner    of    site    or    re- 
lestroycd   Goodyear  Rubber   Co.   store,    Easl    Water  St.. 


near  Wisconsin  St.,  contemplates  erecting  a  six-  or  eight-story 
reinforced-concrete   and   brick,   fireproof   business  block. 

+  Jlilnaukee,  Wis.— The  general  contract  for  the   construc- 
tion of  the  Grant  St.  school  has  been  awarded  to  F.  C    HAAS  A- 

w¥E°Ni>yfMA  2VLrliHcwfWt  list  styton  mds'-  C"°ent™ 


T3i  RiiVeiT  Falls-  Wis.— Van   Ryn   &  De   Gelleke,  Archs.,    Caswell 

Block,   have  completed   plans  for  the  River   Falls  State  Normal 
'  brick,  130x128   ft.      The  estimated  cost  is 


school.     It  will   be 
$250,000- 

•fFlandreau,  S.  D.- 
tion  of  the  court  hou 
H.   OLSON,   Stillwatei 


-The  general  contract  for  the  construe- 
e  at  Flandreau,   has  been  awarded  to  O. 
Minn. 


Yankton,    S.    D. — Bids    will    be    received 


until    Feb.    15,    by 


Hartford  &  Jaeobson,  Archs.,  601  Capitol  Bank  Bldg.,  St.  Paul 
Sir»i'",»i(lfilhe«CO*str,;£tlo-5  of  ,a.  four-story  and  basement  hos- 
pital,   81x15/    ft.,   for   the   Benedictine   Sisters,    Yanktown,   S    D. 


Arch.,    Miles    Cit. 
and   fire  house  for  th 


Glendlye,  Mont.— -Plans   have  been   prepared   bv  R.   Rivenes. 
'•     Mont.,    for   the    construction    of   a   citv    hall 
the  city. 

li^,^C,olun,b.i>a•  ?l°T-Th?  contract  for  the  construction  of  the 
Ti?w-a=  ,h?}'"v^'.of  Missouri,  has  been  awarded  to 
J.  K.  V  Uson  &  Son,  816  Olive  St.,  St.  Louis,  Mo.     Noted  Dec    18 


+  Kansas  City,  Mo.-    .. 

tion  of  the  Kansas  Cit\ 
Wyandotte  Sts.,  has  been 
214   Postal   Telegraph   Bide 


and    W.   H.    Lightle,    local   bankers,    will 
SIte.   of    the    one    recently    destroyed    by 


The  general  contract  for  the  construc- 
Southern   Ry.    building   at    11th    and 
-— arded  to  MAETl.i  CARROLL  CO., 
The   estimated   cost  is    $175,000. 
Searcy,   Ark.- 
erect    a    hotel    o 
fire.     The  estimated  cost  is  $50,000. 

+  Snn  Antonio,  Tex.— Thomas  D.  Brady  has  awarded  a  con- 
duction   of  an   eight-story   office   building   and    theater   to   the 

nTaEt!a?Ic^BisC^StICTION  °°-  St-  LOUiS'  ^  ™**»«- 
Tucson,  Ariz. — Sidney  F.  Mashbir,  of  Tucson,  has  been  com- 
missioned to  prepare  plans  for  an  eight-storv  office  building 
to  be  erected  on  Congress  St.  for  T.  H.  Kruttschnitt, 'Assistant 
Supt.  of  the  Southern   Pacific  R.R.  Co. 

All  bids  for  the  construction  of  the  proposed  Y.  M  C  A 
building  will  be  rejected.  The  building  may  be  erected  with- 
out letting  a  general  contract.  The  cost  will  be  $50,000.  N. 
E.  Plummer  Pres.  of  the  Southern  Arizona  Bank  &  Trust 
Co.,   is  head  of  the  building  committee. 

Centralia,  Wash. — S.  H.  Bloomer  will  erect  a  brick  business 
block  on  North  Tower  Ave.  The  first  unit,  which  will  be  one 
story,    will    cost   $45,000. 

^■£Cr,he,neJ•  AY?f  h-,T7T,rTOHN,  T'  HEUTER,  of  Spokane,  has  been 
aw  aided  the  $242,000  contract  for  constructing  the  Normal 
school  building  at  Cheney,  Wash.  Bartlett-Roth  Co.,  of  Port- 
land, originally   had  the  contract.     Noted  Dec.  25. 

Eureka,   Calif Bids    will    be   received    until    7:30    p.m.     Jan 

26,  by  the  Eureka  High  School  District  Board  for  th. i  en  c 
i'0"°f  a  reinforced-concrete  high  school,  to  cost  over  $100  000 
N.  B.  A  an  Matre  is  Secy,  of  the  School  Board.     Noted  Jan.  1. 

Los  Angeles,  Calif.— The   Hudson-McCutcheon   Construction 

Co.,  Higgins  Bldg..  was  the  lowest  bidder  at  $99,000  on  the 
general  contract  for  the  erection  of  a  five-storv  and  basement 
reinforced-concrete  hospital  to  be  built  on  S'outh  Hope  St 
near  Jefferson  St.,  for  the  Methodist  Hospital  Association' 
The  general  contract  will  include  all  work  except  elevators' 
Garrett  &  Farrell,   Currier   Bldg.,   are   the   Archs. 

San  Diego,  Calif. — Percy  Hale.  Arch..  McNeece  Bldg  is  pre- 
paring plans  for  the  construction  of  a  four-storv  and  base- 
ment reinforced-concrete  building  at  16th  and  F  Sts.'.  for  the 
San  Diego  Labor  Temple.     The  estimated  cost  is  $75,000. 

t  Sn,n,  Tr,"r7ls'c£!''  F"W-~ Bi3,s  wiu  be  received  until  2  p.m.. 
Jan.  30.  by  the  State  House  Treasurer.  Trenton,  N  J  for  the 
construction  of  the  New  Jersey  State  Building  at  the  Panama 
Pacific  International  Exposition.  San  Francisco,  Calif  Hugh 
Roberts   is  Consult.  Arch.,  State  House. 

The  Oregon  Exposition  Commission  has  awarded  a  contract 
to  the  FOSTER-VOGT  CO.  of  San  Francisco  at  $33  smi  for  the 
construction  of  the  Oregon  Stat.-  Building  on  the  grounds  ol 
thePanania-Pacihc  International    Exposition.     Not.  d   Dec    25 

+The  Panama-Pacific  International  Exposition  Co.  has 
awarded  a  contract  for  the  construe  tion  of  the  Court  of  Honor 
on  the  Exposition  ground  to  F.  ROLANDI  at  $309,150. 

Ottawa,  Ont.— R.  V.  Rogers.  Ltd.,  195  Sparks  St..  Ottawa 
Ont ...  will  erect  a  store  and  ortio-  building  on  Queen  St  It' 
will  be  live  stories,  66x90  ft.,  of  reinforced  concrete  'The 
estimated  cost  is  $90,000.  «.™>ie.       ine 

Vancouver,    B.   C — The   Kelly    Douglas    Building   on    Water 
St.  will  be  reconstructed  at  a  cost  of  $40,000.     J.  li    ji,  i 
Vancouver,   is   Arch.  * 

Victoria,  li.  Cj— PAPFTTT  mhos.  Victoria,  have  been 
awarded  contract   for  the  erection  of  the  new  drill  hall  her,-. 

Major  \\  .  Ridg.nay   Wilson.   Arch.      Noted   Sept    11. 

INDUSTRIAL    NOTES 
The   J.    B.    Can    Chain    <  ....    Troy,    N     v..    has    Just    been 
awarded    an    Important    contract    Involving    between    (26  000 

and  $27.iioii.     it   is  known  as  th.    i  i     rhthouse  Con- 

tract, and  calls  for  supplying  all  United  states  lie-hthouseq 
with  chains  during   L9I4    The  chains  are  to  be  of  Bpeclal  steel 

ied   with   the   nan r   the   maker,   and    marked   "1   its" 

(lighthouse  Bervlce).  The  bids  for  this  contract  wee  received 
In    Washington    on    Sept.    9 

Improvements   at    Galveston— The   city   has   voted    the   fol. 

For  the  erection  of 
""'   "'•    :'  Improv.  menu  to 

[  I;   for  equlpmi  ni  and  maintenance  of  Are 

boat,   176,000;   to  extend   water  supply  and  terns 

10     for   ext.  ndlng    .li  alnage   and   stre.  I 
for   paving-,   drain  d    Btreet    improvements   in    west    end 

1*0, QUO, 
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INDUSTRIAL    NOTES 

The  Des  Moines  Bridge  <fc  Iron  Co.,  Pittsburgh,  Penn.,  and 
Des  Moines,  Iowa,  has  opened  a  contracting  office  at  50  Church 
St.,  New  York,  N.  T.  J.  B.  O'Leary,  one  of  the  comapny's  con- 
tracting engineers,  is  in  charge  of  the  office,  which  will  handle 
the  business  in  the  Coast  States  north  of  Virginia,  and  in 
eastern  Canada.  The  Des  Moines  Bridge  &  Iron  Co.  makes  a 
specialty  of  the  design  and  construction  of  hemispherical 
bottom  steel  tanks  on  steel  towers  for  municipal,  railway  and 
industrial  work. 

The  Taylor-Wharton  Iron  &  Steel  Co.,  High  Bridge,  N.  J., 
announces  the  opening  of  a  western  sales  office  at  509  Insur- 
ance Exchange  Bldg.,  433  California  St.,  San  Francisco,  Calif., 
with  Richard  D.  Chapman  as  western  sales  manager.  Mr. 
Chapman  will  also  be  in  charge  of  the  company's  offices  at 
Salt  Lake  Citv,  Seattle  and  Los  Angeles.  The  sale  of  the  com- 
pany's produc'ts  will  be  handled  through  these  offices,  includ- 
ing miscellaneous.  Tisco  manganese-steel  castings,  special 
manganese-steel  track  work  for  steam  and  electric  railways, 
forgings  of  all  kinds  and  manganese  steel  repair  parts  for 
steam  "shovel  and  gold  dredges. 

CONTRACT    PRICE 

Mitchell  Ave.  Sewer — Cincinnati,  Ohio — Bids  were  received 
by  V.  T.  Price,  Dir.  Pub.  Ser.,  Dec.  12,  for  the  construction  of 
the  Mitchell  Ave.  sewer,  Contract  No.  1  of  the  Avondale  Re- 
lief Sewer,  from  (A)  Engineer's  Estimate;  (B)  Thomas  Ma- 
loney,  Cincinnati;  (C)  John  B.  McLane  &  Co.,  Newport,  Ky.; 
(D)  Thomas  P.  Strack,  Cincinnati;  (E)  Connelly  Construction 
Co.,  Cincinnati;  (F)  Cannell-Ames  Construction  Co.,  Columbus. 
The  item  bids  were  as  follows: 

MITCHELL   AVE.    SEWER,    CINNCINATI,    OHIO,    CONTRACT    NO.    1 
Brick  sewer 

A  B  C  D  E  F 

583  lin.ft.  48-in.  brick  sew- 
er complete $13.00     $12  00     $12.00     $17.00     $15.00 

1380    lin.ft.    45-in.    brick 

sewer,  complete 13  00         9.50       10  00       11.50       12.00 

6  manholes  (Std.)  on  brick 
sewer  of  4  ft.  diameter 
or  less 120.00       60.00       90  00       90.00     100.00 

1  drop  manhole 130.00     125.00     150  00     150.00     100.00 

Totals  for  brick  sewer. .    $20,369    $20,591    $21,4S6    $26,471    $20,005 
Concrete  sewer 

A  B  C  D  E 

1380  lin.ft.  45-in.  concrete 
sewer,  complete $13.00     $10.00     $14.00     $16.00     $13.00 

583  lin.ft.  48-in.  concrete 

sewer,  complete 13.00       12.50       14.00       20.00       16.00 

6  manLoies  (Std.)  on  con- 
diameter  or  less 120 10.00       90.00       90.00     100.00 

/  drop  manhole 130  00     1 25  00      ISO. 1 10     1 50 . 00     100 . 00 

Totals  for  concrete  sewer    (26,369    $21,502    $28,172    $34,430    $27,96S 
Reinforced  concrete  sewer 
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1380    lin.ft      15-in.    rein- 

forced  <■ ..  n  oref  e  pipe 
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CEMENT   PRODUCTION    IN    1918 

Preliminary  estimates  have  been  completed  by  Erne1 
Burchard,  of  the  II.  S.  Geological  Survey  of  the  portlan 
meiit  industry  in  11113.  The  production  last  year  was  92' 
000  bbl.,  a  new  high  record,  compared  Willi  SI!, 433,096 
At  the  same  time  stocks  increased  from  7,811,3211  bbl 
31,  1912,  to  11,375,000  bbl.  at  the  close  of  1913. 
known  the  price  advanced  steadily  throughout 
part   of   1913. 

The  following  table  gives,  by  commercial  districts  i  k 
order  of  their  importance,  the  estimated  production,  U 
ments  for  1913  and  the  actual  production,  shipments  fori 
together   with   the   stocks  at   the   end   of  each   year.     j> 

I'UHTLAXI)  f'KMEXT  PHODICTION  IN  THE  I'.  S.  W ITH  THE  Six- 
AT  THE  END  OF  EACH  YEAR.     (IN  BARRELS). 

Estimate 
1912  1913 

Lehigh  District  (Eastern  Penn.  and  Western  N.  J.) 

Production 24,762,083  27,079,000  Increase! 

Shipment 20,013,891  20,734,000  Increase  J 

Stock 1,027,495  2,332,000  Increase  \i 

Illinois  and  Northwest  Indiana 

Production 10,659,357  12,406,000  Increase  'i 

Shipment 10,677,479  11,566,000  Increase   ,i 

Stock 1,106,547  1,942,000  Increase  ft 

Pacific  Coast  States  (Calif,  and  Wash.) 

Production 7,336,715  8,916.000  Increase  S; 

Shipment 7,531,927  8,072,000  Increase    ,:' 

Stock    606,989  1,511,000  Increase   I 

Iowa  and  Missouri 

Production 7,583,933  8,427,000  Increase  3 1 

Shipment...: 7,804,901  7,962,000  Increase 

Stock 893,720  1,363,000  Increase 

Ohio  and  Western  Pennsylvania 

Production 7,359,402  7,704,000  Incn 

Shipment 7.398,753  7,302,000  Decn 

Stock      640,672  1,027,000  Increi 

Great  Plains  States  (Kans.,  Okla.,  and  Central  Texas) 

Production 5,807,043  6,200,000 

Shipment 0,174,085  6,090,000  Decn 

Stock 708,657  789,000  Increa 

Southeastern  States  (Ala.,  Ga.,  Md.,  Tenn.,  Va.,  W.  Va.)  ] 

Production 4,737,257  5,724,000 

Shipment 5,081,209  5,492,000  Increa 

Stock 348,182  623,000  Increa 

New  York  State 

Production 4,492,806  5,208,000  Increa 

Shipment 4,543,060  5,239,000  Increai 

Stock 555,989  430,000  Decn 

Michigan  and  Northeast  Indiana  , 

Production 4,308,045  5,005,000  Increai 

Shipment 4,417,808  4,967,000  Increa 

Stock 515,019  609,000  Incn 

Southern  Indiana  and  Kentucky 

Production 3,091,603  3,006,000  Decn 

Shipment 3,134,841  2,861, )  Dec] 

Stock 285,422  137,000  Increase 

Rocky  Mountain  States  (Colo.,  Utah,  Mont.,  Ariz.  &  W.  T,  vi-l 

Production 2,299,252  2,571,000  Increase 

Shipment    2,231,602  2,508,000 

Stock  222,037  312,000  Incn 

Total 

Production 82,438,096  92,406,000  Incn 

Shipment 85,012,556  88,853,000 

Stock 7,811,329  11,37.\ihiii  Inn, 

INDUSTRIAL,    NOTE 

The    firm    of    I'ullar    &    Enzeuroth,     EnKlneerlne    Che 

Detroit,    Mich.,    has    been    reorganized,    ana    in    C 
known   as   the    11.    B.   Pullar   Co..    Engineering-   cii.iiu.-ts 
T.  C|.  Ford,  former1}    chief  chemist   for  the   Ame 
turn  &  Rubber  Co.,  Chicago,  will   become  an   active   membi- 
the  new  tii  in.     Mr.   Ford  has  for  the  last   live  >  ears  been  clo 
associated    with    Mr.    I'ullar,   and    is    familiar    with    the 
of  bituminous  materials.     The   new   firm   will  eontl 
ness    el     testing    asphalts,    waterproofing,    bitumens, 
paints,  and    the   inspection   of   roads  and    pavements, 

CATALOG    NOTICES 
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RAILWllS 

■sgachusetts — (Official) — The  Directors  of  the  Port 
n,  Mass.,  have  awarded  the  contract  for  construct- 
■ailroad  terminal  yard  capable  of  accommodating 
0  cars,  on  Commonwealth  Flats,  South  Boston,  and 
ibout  6%  miles  of  track,  to  the  HANSCOM  CON- 
ION    CO.,    Boston,    at    $104,413.      Bids    were    received 

Bidders   noted   Jan.    22. 
Ifork — Geneva,  Seneca  Falls  &  Auburn  Ry. — James  W. 
Geneva,   is   making  surveys   for   the   construction   of 
pany's    proposed    extension    from    Seneca    Falls,    N.   T., 
n.  X.  Y. 

i  Carolina — Gulf  &  Bay  R.R. — This  company,  recent- 
i>orated,  plans  to  award  contracts  in  March  for  the 
tion  of  its  proposed  railroad  from  Belva,  N.  C.,  to 
N.  C,  via  Whiterock,  N.  C,  a  distance  of  10  miles, 
stts,  Stackhouse,  N.  C.,  is  Pres.  Noted  Jan.  22. 
la — Atlantic,  Waycross  &  Northern  R.R. — This  com- 
ns  to  construct  at  once  22  miles  of  railroad  in  Geor- 
veys  have  been  completed.  D.  C.  Edwards,  St.  Marys, 
1.   Engr. 

la — Atlantic,  Okeechobee  &  Gulf  R.R. — This  corn- 
making  financial  arrangements  for  the  construc- 
ts proposed  railroad  from  Tampa  to  the  east  coast 
la.  Work,  it  is  reported,  will  begin  Mar.  1.  E.  E. 
icksonville,    Fla.,    is    Pres. 

ma — Gulf,  Florida  &  Alabama  Ry. — This  company  has 
00.000  in  bonds.  The  proceeds  will  be  used  for  the 
tion  of  its  proposed  extension  to  Pine  Hill,  Ala.  Con- 
work  will  begin  soon.  R.  Y.  Patterson,  Pensacola, 
•rin.    Asst.    Engr. 

wippi — Fernwood  &  Gulf  R.R. —This  company  plans 
ruct  an  extension  to  Columbia,  Miss.  W.  D.  Hunt, 
d.    is    Ch.    Engr. 

ian     &    Memphis    Ry. — This    company    will    run    sur- 

the    construction    of    an    extension    of    25    miles    to 

!.    Miss.      S.   A.   Neville,   Meridian,    Miss.,    is   Vice-Pres. 

Mgr. 
-Toledo,  Marshall  &  Northern  R.R. — This  company 
start  work  in  the  spring  on  the  construction  of  its 
line.  The  route  as  planned  will  be  from  Mont- 
Ohio,  to  Bay  City,  Mich.  Marshall.  Mich.,  will  be  a 
.    point.      The    offices    of    the    company    are    located    in 

ma — Illinois  Central  R.R. — This  company,  it  is  re- 
will  spend  $1,000,000  for  laying  out  freight  yards  and 
ig  the  tracks  in  and  near  Evanston,  Ind.  A.  S.  Bald- 
ilcago.  111.,   is  Ch.  Engr. 

m — Toledo,    Marshall     &    Northern    R.R. — See    item 
o. 

nolx — Lehigh  &  Southern  R.R. — This  company  has 
d  the  contract  to  the  LEHIGH  STONE  CO..  Kankakee, 
constructing  its  line  from  Lehigh  to  a  point  two 
rest    of    Irwin,    111. 

conxln — Minneapolis,  Merrill  &  Marinette  R.R. — This 
ly,  organized  a  year  ago.  with  $400,000  capital,  plans 
rd  contracts  in  the  spring  for  the  construction  of  its 
;d  railroad  from  Merrill,  Wis.,  to  Athens,  Wis.  John 
Merrill,   is  Pres. 

■an — Fort  Scott  &  Pittsburg  Ry. — This  company  has 
corporated  for  the  purpose  of  constructing  a  railroad 
'ort  Scott.  Kan.,  to  Pittsburg,  Kan.,  a  distance  of  40 
Capital.  $100,000.     A.   C.  Dickman,  Fort  Scott,  is  inter- 

raakit — Niobrara,  Sioux  City  &  Omaha  R.R. — The  State 
d  Commission,  Jan.  2,  authorized  this  company  to  issue 
I  In  stocks  and  bonds.  The  company  plans  to  construct 
of  railroad  !n  the  state  of  Nebraska.  R.  R.  Kincaid, 
Neb.,   is   interested.      Noted   July   24. 

lonrl — Chicago  &  Alton  R.R. — This  company,  it  is  re- 
Ib  considering  the  construction  of  a  line  between  St. 
Mo.,  and  Kansas  City,  Mo.,  via  Fulton,  Favette  and 
■la,    Mo.      H.   T.    Douglas,    Jr..   Chicago.    111.,    is   Ch.    Engr. 

•ourl — Chicago,  Burlington  &  Quincy  R.R. — This  eom- 
t  Is  reported,  plans  to  construct  a  cutoff  from  Mexico, 
Carrollton,  Mo.,  about  no  miles.  W.  L.  Breckinridge, 
I   111.,    la    Engr.   M.    W. 

-     Galveston,    Houston    &  Henderson  R.R. — The    stock- 

of    this    companv    have    authorized     the    issuance    of 

00    In    bonds,    $2,000,000   of   which    will    be    used    to    meet 

idlng    obligations    which    soot,    fall    due.      It    Is    believed 

i     the    remaining    sum    will    be    ex- 

In    Improving   the    roadbed    and    bettering   the    system. 

of   the    bond    issue    will    I"     used    In    double-tracking 

between    Houston    and    Galveston,    as    was    reported. 

Mil.  Galveston,  Tex.,   is  Vlce-Pres.   and   Gen.    Mgr.  Noted 

aioma— Oklahoma.     New     Mexico     ,v     Pacific    Ry. — This 

now    constructing   a    line    from    Ardmore,    <  >U l;i  .    to 

ka.    iiKla.,     Is    considering    the     construction     of    a    30- 

Xtenslon    from     Waurlka     northwest    to    Lawton,    Okla. 

Glddlngs,    Attvs.    Oklahoma    City,    Okla>,    are    In- 


Oklahoma— Missouri     Pacific     Ry.— This    company    is    con- 

Rn^'i"„gou  construction  of  a  branch  line  from  Hardtner  to 
Buffalo,  Okla.     J.  R.  Leighty,  Kansas  City,  Mo.,  is  Engr.  M.  W. 

New  Mexico— Albuquerque  Eastern  R.R.— The  French  Con- 
struction Co..  Santa  Fe,  N.  M..  has  been  incorporated  for  the 
purpose  of  completing  the  company's  line  into  Albuquerque. 
N.  M.,  and  the  extension  to  Farmington,  N.  M. 

Washington — Chicago,     Milwaukee     &     St.     Paul     Rv This 

company,  it  is  reported,  plans  to  electrify  440  miles  of  Its 
ChSEle?°  extension.      C.    R.    Gill-man,    Milwaukee,    Wis..   3s 

♦Washington— Northern    Pacific   Ry.— This   company,    it   is 

reported  plans  to  construct  an  extension  of  11  miles  to 
\\  hite  Swan  Wash  of  its  line  from  Toppenish  to  Fort 
Simcoe,  Wash.  ^\ .  L.  Darling,  St.  Paul,  Minn.,  is  Ch.  Engr. 
Oregon— Oregon-Washington  R.R.  &  Navigation  Co.— 
See  item  under  Miscellaneous:  Elimination  of  Grade  Cross- 
es—Portland, Ore.  G.  W.  Boschke,  Portland,  Ore.,  is  Ch. 
Engr. 

Oregon— Oregon  &  Southeastern  R.R.— This  company  has 
been  reorganized  under  the  name  of  the  Oregon.  Pacific  & 
Eastern  R.R.  It  is  reported  that  $500,000  will  be  spent  for 
improvements.     C.  A.  Coolidge,  Portland,  Ore.,  is  Gen.  Mgr. 

«i=;nrn1f,,nf0,rnlfi— Ocean     Shore    R.R.— This    company    will    spend 

$150,000  to  electrify  its  lines  in  San  Mateo  County,  and  S5<>  

to  improve  the  roadbed  and  for  necessary  extensions.  A  Wil- 
liams, San  Francisco,  Calif.,  is  Vice-Pres.  and  Gen.  Mgr. 

+Xova  Scotia— The  Department  of  Railways  and  Canals, 
Vi,„,Va'  nt'  has  awarded  the  contract  to  the  UNION  CON- 
STRUCTION CO.,  LTD.,  North  Sydney,  N.  S..  for  the  consVruc- 
Noted  Na  railway  from  North  Sydney  to  Leitches  Creek,  N.  S. 

ELECTRIC  RAILWAYS 

o  »ock'and>  Ma'ne— The  Rockland,  South  Thomaston  &  St. 
George  Ry.  Co.  will  construct  about  two  miles  of  new  track 
T.  Hawken,  Rockland,  is  Gen.  Mgr.  and  Pur.  Agt 

Freeport,  N.  Y— The  Freeport  R.R.  Co.  is  considering  the 
extension  of  its  line  through  Grove  St.  to  Railroad  Ave.  and 
the  Long  Island  R.R.  station   in  Freeport. 

♦  „  ,°,non,<Insa',1^  Y>— The  New  Tork  state  Rys.  Co.  has  applied 
to  the  Council  for  a  franchise  to  double-track  its  line  on  Sen- 
eca St.,  frorn  South  Saline  to  its  present  double-track  line  in 
Onondaga.     H.  M.  Butler,  Rochester,  is  Pur.  Agt. 

Seneca  Falls,  N.  Y.— Plans  are  being  considered  bv  the 
Geneva  A:  Auburn  Ry.  Co.  for  the  extension  of  its  line  to 
Auburn.     V\ .   B.   Atwood,   Seneca   Falls,   is   Gen.   Supt. 

Beaver  Falls,  Penn. — The  Beaver  Valley  &  Ohio  Rvs.  Co. 
has  been  incorporated  to  construct  and  operate  an  electric 
railway  in  Beaver  Falls.  The  incorporators  are  W  A  Goehr- 
ing,  Jr.,  F.  R.  Latshaw  and  F.  B.  Hall,  all  of  Zelienople.   Penn. 

Ellwood  City,  Penn.— The  Mahoning  Vallev  St.  Rv.  Co",  eon- 
templates  the  construction  of  an  electric  railway  in  Ellwood 
City.     J.  A.  Youngstown,  Ohio,  is  Gen.  Supt.   Rys.' 

Gaffney,    Penn The    Gaffney    &    James    City    Rv.    Co      has 

been  organized  to  construct  a  two-mile  electric  railway  from 
Gaffney  to  James  City.  George  Stein,  Philadelphia,  is'  inter- 
ested. 

Reading,  Penn Plans  are  being  prepared  for  the  construc- 

m    of    a    dO"w* 

lentown. 

Charleston,  W.  Va. — The  Charleston  Interurban  Ry  Co  is 
planning  to  construct  an  extension  to  its  line  from  Charleston 
to  Montgomery,  about  25  miles.  S.  Miller  Gallaher  Charles- 
ton, is  Supt. 

Newhern,  N.  C. — The  Eastern  Carolina  Fair  Association  Co. 
has  been  granted  a  franchise  by  the  City  Council  to  construct 
an  electric  railway  to  the  Fair  Grounds  and  to  Glenburnie 
Park.     Noted  Jan.  S. 

New  Orleans.  I,a. — Plans  are  being  considered  bv  the  New 
Orleans  Ry.  &  Light  Co.  for  the  construction  of  about  si  \'  n 
miles   of   new    track.      D      -  New    Orleans,    is   Mgr.    of 

the   Ry,   Dept. 

Bowline  Green,  I 

cently  purchased   tii 
and  improve  the  lin 

Decatur.  Ind. — Plans  are  being  prepared  bv  the  Fort  Wayne 
&  Springfield  Ry.  Co.  for  the  extension  of  Its  Htm  lo  Portland 
Ind.  W.  H  Fledderjohann,  Decatur,  is  Pres.,  Hen  Mgr.  and 
Pur.  Agt. 

Herrin,  ill. — The   City   Council   has   granted   a   franchise   to 
the  Southern  Illinois  ,\   St.   Louis   Rj     Co.   to  construe!     n 
trie  railway  through   Herrin.     This  is  pari   of  .    proposi 

to  connect  Million  an. I  1 1  a  rrisbu  I  u  with  branches  to  Johnston 
City    and    Herrin.      William    Kothnian.    Chicago,    Is    Inter 

Belott,  Wis.— Preliminary  arrangements  arc  being  made  by 
Charles  Lathers  and  Joel  B  Dow  tor  the  construction  or  the 
proposed   electric   interurban   line    from    Beloll    to   Delavan. 

Milwaukee,  Wis. — The  Milwaukee  Traction  Co.  contem- 
plates the  construction  of  an  extension  to  its  line  through  the 
southeastern     section     of    Milwaukee.      James     D     Mortimer 

Milwaukee.     IS      Pr<   S 


y. — J.   S.   Lewis,    Bowling  Green,   who   re- 
local  street  railway   system   will  extend 
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Lawrence,  Kan. — The  Kansas  City,  Kaw  Valley  &  Western 
Rv.  Co.  proposes  to  construct  an  extension  to  its  Bonner 
Springs  line,  from  Kansas  City  to  Lawrence.  J.  D.  Waters  is 
interested   in   the   project. 

Snlina,  Kan. — The  Salina  Street  &  Interurban  Ry.  Co.  con- 
templates the  construction  of  a  two-mile  extension  to  its  line 
in  Salina.     H.  C.  Smither,   Salina   is  Pres. 

Plainview,  Tex. — A.  E.  Harp,  Plainview,  has  applied  to  the 
City  Council  for  a  franchise  to  construct  an  electric  railway 
in  Plainview. 

Lawton,    Okla The    Lawton    Ry.    &    Light    Co.    has    applied 

for  a  franchise   to   extend   its   line   to   Fort   Sill. 

Tulsa.  Okla. — The  Tulsa  Street  Ry.  Co.  contemplates  exten- 
sive improvements  to  its  system,  including  the  extension  of 
its  line  to  Belleview.  C.  H.  Bosler,  Dayton,  Ohio,  is  Pres., 
Gen.  Mgr.  and  Pur.  Agt. 

Salt  Lake  City,  Utah — The  Utah  Light  &  Ry.  Co.  is  plan- 
ning to  extend  its  Wandamere  line  to  14th  St.,  from  the  park 
in  Salt  Lake  City.  Joseph  S.  Wells,  Salt  Lake  City,  is  Gen. 
Mgr. 

Bremerton,  Wash. — The  City  Council  has  granted  a  fran- 
chise to  Gustav  Rust  and  associates  to  construct  ai.d  operate 
an   electric   railway    in   Bremerton. 

Shelton,  Wash. — Plans  are  being  considered  by  A.  E.  Hil- 
lier,  Shelton,  for  the  construction  of  an  electric  railway  in 
Shelton. 

Sandy,  Ore. — A  company  has  been  organized  for  the  pur- 
pose of  constructing  an  electric  railway  from  Sandy  to  Bor- 
ing,  about  seven  miles. 

it.  n. .1.-1.  Calif. — The  Stockton  Terminal  &  Eastern  Ry.  Co. 
is  planning  to  extend  its  line  from  Bellota  to  Jenny  Lind. 
J.  P.  Treat,  Jr.,  Stockton,   is  Supt. 

San  Francisco,  Calif. — The  Crocker  Estate  Co.  has  com- 
pleted plans  for  the  construction  of  a  3^-mile  electric  rail- 
way in  the  South  Hill  District. 

San  Rafael,  Calif. — The  Marin  County  Electric  Rys.  Co.  has 
applied    to    the    State    Railroad    Commission    for    permission    to 
construct    an    electric    railway    in    the     Mill    Valley    district. 
Brewster  F.   Ames  is  Pres.  and  W.  W.  Hicks,  Mgr. 

Stockton,  Calif The  Stockton  Electric  Ry.  Co.  has  applied 

to  the  Board  of  Supervisors  for  a  franchise  to  extend  its  line 
through  Tuxedo  Park.  Frank  W.  Webster,  Stockton,  is  Gen. 
Mgr.  and  Pur.  Agt. 

Ottawa,  Ont. — The  Pease  River  Tramway  &  Navigation  Co. 
has  been  organized  to  construct  an  electric  railway  from 
Smith's  landing  on  the  Pease  River  to  Fort  Smith  on  the 
northern  boundary  of  Alberta.  Pringle,  Thompson,  Burgess 
&  Cote,  Ottawa,  are  interested. 

LIGHT,    HEAT     VXD    POWER 

Alton,  N.  H. — It  is  reported  that  the  Alton  Electric  Light 
&  Power  Co.  will,  within  the  next  few  months,  purchase 
material  for  distribution  and  lighting  systems,  including 
poles,  wire,  transformers  and  line  material  and  lamps.  R. 
C.    Duncan   is  Mgr. 

Plttsfonl,  Vt. — The  Pittsford  Power  Co.,  one  of  a  series 
of  hydraulic  power  developments  in  Vermont,  belonging  to 
the  Rutland  Ry.,  Light  &  Power  Co.,  has  begun  work  on  a 
new  power  plant  at  Slab  City,  Chittenden  County.  The 
power  house  is  located  on  the  stream  leading  from  the 
Chittenden  reservoir  to  the  main  power  house  of  the  Rut- 
land Co.,  and  a  drop  of  220  ft.  will  be  arranged.  There  will 
be  2300  volts  generated  in  the  new  power  house,  which  cur- 
rent   will    be    increased    to    13,000    volts    for   local    use    and    44,- 

000  volts  for  Springfield,  Vt..  and  Claremont,  N.  H.  One- 
third  of  the  power  of  the  new  plant  will  be  sold  to  the 
Colonial  I'nw  i  Co  and  the  remainder  will  be  used  by  the 
Rutland  Ry.,  Light  &  Power  Co.  W.  S.  Barstow  <&  Co., 
no  Pine  St,  New  York,  N.  T.,  are  Gen.  Mgrs.  of  the  Rut- 
land  Co. 

Boston,   Haas. — The   Directors  of  the   Port  of  Boston   con- 
sider  th.-   •  i.-ction   of  a  central-power  plant  at   South   Boston 
The  estimated  cost  is  $250,000.     Frank  W.  Hodgdon,  40  Central 
ion,   Is   Ch.   Engr. 
Leominster,     Mass. — It     Is     reported     that     Hamilton     Mayo, 
Pres.    of    the    Leominster  National    Hank,    lias    purchased   a   site 
upon   which   to  erect  a  central   lighting  and  heating  plant  to 
business   buildings,  churches,  etc.,  in  the  main  section 
of  tni 

sooth    IlinlPey    Fulls,    Mass.-   Al    a    recent    town    meeting,    It 

tedded    to    establish    a    municipal    electric-light   system. 

ii     I         aid     thai     the    town     will     take    over    tin-     plant     of    the 

Soulh      II    ..II.    ■       I'  ill:       Kb-,  I  lie      I.I  tr  til      I 'o 

Sprlnfffleld,    Muss.       It    In    i.poil.,1    that    th"    City    Council    con- 

templatei  installing  a  central  municipal  power  and  heating 
plan!    to  serve   the    municipal    building   and    the   high    schools 

01  thi    town      it    N,  Ingersoll  Is  Chn,  of  the  City  Propertj  Com, 
f  u  Mi.r.iiu  in.  Haas.     The  United  Electric  larhi  Co.,  Spring- 
field,   m.-ihh  .   has  awarded    the   contract    tot    the   erecl I     i 

n.-w   sei  N    to    FRED  T     LEY    &    CO.,   Bpringfleld       II. 

u<     Jio  Main  St.,  Spi  Ini  Hi  Id,   Is   Engl     In  i  !hai    i 
MrriiiiH.  Conn.     Permission   hat    been  granted   the   Merlden 
h     i. ri.t    Co     by    the    Board    ol  lei       i     to    lay    un- 

ondults   in   the   buMlm-Hs  section   ol    thi    i  Its     The 

how    i        mill      ol    lulti    cost- 

■  i     rl  Learned  is  I  len     Mgi 

tiimi.   v   \-     Thi    Public  Service  Commission   has  granted 

Windsor    i. ii-  i.i     Heal    I     Pov    -    Ci 
bond      foi    the   construction    of   a    U\  dro- 
]...■■.  i  i     planl       'i  ....     win     i  in  hi   h    electi  Ic 

'    ii.i    t hi     tov.  ni    ..I     mi..       col       lilt     i mi    Windsor, 

*\ "«.    If.    t      'n..     onlj    bid    received    bj    the    Trustees 

..r    Publ  of   the   Stati 

thai    or    the    New    York    '  loni  tt  m  tlon    Co 

Bn fork,   n.   v.  at    <:i,r,iiii      Bids  were  reoelved 

i 

Radford    him...    \.    \ .  . .  int. pletad 

ii     to  hi    ...    led  In  con 
with    thi    hospital    build  for  thi  Btati 


Geneva,  N.  Y. — The  Central  New  York  Gas  &  Eleli, 
Co.  has  applied  to  the  Public  Service  Commission  for, 
thority  to  issue  $50,000  of  additional  capital  stock.  Ae 
Wainright,   Geneva,    is   Gen.    Mgr. 

Newark    Valley,    N.    Y. — The    City    has    engaged    Roberip 
Chamberlain,     Cornell    University,    Ithaca,     N.    Y.,    to    pre-. 
plans    for    the    municipal    electric-light    plant.      It    is    prop  /, 
to   equip   a   steam-driven    plant   of   from    35    to   50    kw.   ou 
2200    volts,    three-phase,    60    cycles.      Noted    Jan.    22. 

Schenectady,  N.  Y. — The  Mica  Insulator  Co.,  293  Dock, 
will   build  a  boiler   house   and   engine   room,   one   story   6: 


Stoddart, 


Wes 


Sth    St.,    New 


N.    1 


ft. 
the 

West  Wlnfield,  N.  Y. — L.  B.  and  C.  G.  Senff,  West  \ 
field,  have  applied  to  the  Public  Service  Commission 
permission  to  build  and  operate  an  electric-light  plan 
West   Winfield 

Orange,  N.  J. — The  Common  Council  plans  the  impr 
ment  and  extension  of  the  municipal  electric-light  ays 
at  an  estimated  cost  of  $13,000.  The  Water  and  Light  ' 
mittee  will  investigate  the  proposed  improvements. 
C.  Dolan  is  Chn.  of  the  Com. 

•^Philadelphia.    Penn. — A    contract     has    been    a- 
the    UNITED    ELECTRIC    CONSTRUCTION    CO.,    1708 
St.,     Philadelphia,     at     about     $70,000     for     installing 
generators,    switchboard    and    complete    electrical    equ 
in  the  addition  to  the  Ritz-Carlton  Hotel. 

Washington,  Penn. — Press  reports  state  that  bids  I 
being  received  by  the  Relief  Electric  Light,  Heat  &  Po 
Co  for  the  construction  of  a  brick  and  steel  fireproof  bi.pt 
ing.  50x90  ft.  Plans  on  file  with  Robert  P.  Reed,  W;» 
ington,  Penn  The  company  plans  to  furnish  current  i 
Washington    and    Canonsburg 

Wiliiamsport,  Ml, — It  is  reported  that  the  city  conti 
plates  a  bond  issue  for  the  construction  of  an  electric-Hi: 
ing  system   and   water-works. 

Meadow-view,  Va. — The  Edmonson  Electric  Co.  has  li 
Incorporated  with  a  capital  stock  of  $25,000  and  will  I 
tablish   an   electric   plant. 

+Richmond,  Va. — Richmond  College  has  awarded  a  <i 
tract  for  the  installation  of  a  new  heating  plant  to  Wj 
LONGWORTH,  at  $37,500.  The  contract  for  steam  boi!- 
was  awarded  to  the  BABCOCK  .V-  WILCOX  CO.,  S5  Lib, 
St.,  New  York,  N.   Y.,  at   $7650. 

Wheeling,  W\  Va. — The  Board  of  Commissioners  of  ( 
County  has  granted  a  30-year  franchise  to  the  Bro 
Electric  Co.,  Warwood,  W.  Va.,  to  erect  transmission  1 
over  four  county  roads  to  furnish  power  for  lamps 
motors.  R.  G.  Buffington,  Wheeling,  is  Cont.  Agt.  of  r 
Brooke  Co. 

Roanoke   Rapids,    N.   C- — The    Roanoke    Rapids   Power ' 
has    secured    a    franchise    for    lighting    the    town,    and 
equip    a   plant. 

+Wendeil,  N.  C. — The  Town  Council  has  purchased  a  it 
including  a  rock  and  concrete  dam  and  building  on 
Little  River,  and  has  awarded  a  contract  for  the  insta 
tion  of  an  electric  plant  to  the  J.  W.  SMITH  ELECT 
CO.,  Norfolk,  Va.,  at  about  $15,000.  Bonds  for  the  oonstt| 
tion  of  the  plant  were  voted  at  a  recent  election.  Nt| 
Nov.    20. 

Lake  City,  S.  C. — (Official) — Bids  will  be  received  u 
Feb.  10  by  the  Board  of  Commissioners  of  Public  Wo 
for  the  installation  and  equipment  of  an  electric-light  pit. 
Philip    H.    Arrowsmith    is    Atty.    for    the    Bd.    of    Comrs. 

Greenwood,  Miss. — The  Electric  Light  and  Water  Ci 
missioners  contemplate  the  purchase  of  a  500-kw.,  3-ph; 
60-cvcle,  24110-volt.  high-pressure  turbo-generator  » 
auxiliaries,    switchboard,    etc.      Roy    Stott    is    Mgr. 

Pniluenh,   Ky. — The  Board    of  Public  Works   has  asked 
Citv  Council   for  an  appropriation  of  $16,500,  for  the 
meht   of   the   municipal   electric-light   plant. 
Supt. 

Cincinnati.     Ohio — (iiflloinl) — Bids     will     be     received    tl 
nocn.    Feb.    23,   by   the    Board   of    Education    for   the 
of  ail    electrical    work    in    the    new    Bloom    School   at    Bank 

llnvi Sis.      ('.    W.    Ilindman,   511    West   Court   St.,  is  Bl 

ness  Mgr.  of  the  Bd. 

Shelby,    Ohio — Tt    is    reported    that    the    City    Council  c 
templates    Issuing    $25,000    in    bonds    for    improving    and 
tending   the    municipal    electric-light    system.      W.    A.   Shaf 
Secy,    and    Mgr. 

IIiiiiHnuton,  I  ml. — -It  Is  repented  that  a  new  power  ho 
will    shortlv     he    built    for    the    municipal    electric-light   nil 

Two    500-kw.    electric-generating    units    will    be    req I 

is  not  \et  decided  whither  turbines  or  reciprocating  enfl 
Will  be  used.  Tin  planl  will  also  operate  the  wntcr-W0 
.station.      .1.    W.    Hler    Is    Supt.    and    Mgr, 

Mmllsoii.  I  ml.-  The  Madison  l.i.-lil  A  R\  Co  will  slim 
issue  $25,000  In  bonds  to  provide  funds  for  enlarging  ami 
proving   the   power   planl      S    G     Boyd   is  Supt, 

*IIcIiIIiik.      Mich.-      (Official)        Bids      "ill      he      received     U! 

noon,  Mar.  5.  bv  the  Spencer  Electric  t'n      Behllni      i I"> 

Ini     in  concrete,  penstocks  and  power  house  ai  smj 

Flat      River.        About      5  25     cu.yd.     of     concrete     will     hi 

with    nine    Ions    of    s  I  :  i 1.  I  n  i  a  I    :  I  .ol    and    elr,  lit     tons    of   reMf 

Ing    steel       Tin-    [cargo    Engl irlng    Co.,    Jackson,    :v 

i i-(  !ha '  !■• 

Baal      LiiiisIiik.      Mich.       II      Is 
eon    [del  eil     l"i'     I  lii       lii  .lallat  Ion 
i  .  ... 
4'hlcilKO.     III.  — The      COl Ill 

Adams   Si  .    has   bi  en    B  i  anted 

of  a   inTi  i-   powe ni     to  oosl   a t    1800,000, 

Roi  he,    in  I    South    Michigan    Ave  .    Chh  tgo,    an      \  roll 

Tower   HIM.   III.-    The    Board   .d   l.oeal    Improvements  Is  oo! 

|,1,  ,  ,,,       il,.     ,     tahlll  him  in    ..l     i    municipal    electrl,     III   III    BUI 
h      In.    ,1     w    In  d    I.      •■  lit  nil    Illinois  P» 

ii ,.  ,     Mall Ill 


K. 


plans     ... 
luil 


,,     Co.,     120    V.- 
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»lb|y.  Iowa — The  citizens  have  voted  a  bond  issue  of  $1S,- 
flthe  establishment  of  a  municipal  electric-light  plant. 
slid  that  arrangements  will  be  completed  as  soon  as 
9  for  the  installation  of  the  plant. 

.p, igtielil,  s.  1).: — It  is  reported  that  a  municipal  elec- 
-Oit    plant   will   be   established   at   a   cost   of   about   $10,- 

fliile,  Tex. — The  Bowie  Light  &  Power  Co.,  recently  in- 
Sted    with    a   capital    stock   of   $50,000,    is   having    plans 

jMd  for  the  construction  of  a  plant.  W.  C.  Woodlief, 
B. 5,    Dallas.    Tex.,    is    Mgr.      Noted    Jan.    1. 

vflot    Tex. — The    excavation    work    has    been    begun    for 

■  r  power  plant  of  the  Texas  Power  &  Light  Co.  in 
fl'aco.      It    is    said    that    the    building    will    cost    about 

I    and    the    equipment    for    the    plant    $SO,000.      F.    R. 

■  Dallas,   is   Gen.   Supt.   of  the   company. 

•M  Lake  City,  Utah — It  is  reported  that  the  Board  of 
S)n  considers  the  installation  of  a  private  electrie- 
Id  power  plant  for  the  new  51,000,000  high  school  now 
M  completion  at   13th  East  and  Ninth  South  Sts.     L.   P. 

■  Secy,  of  the  Bd. 

Jo,  Xev. — It   is  reported   that   the  Southern   Pacific   Co. 

■  Id    an    addition    to    the    power    house    of    its    shops    at 

■  Probable  cost,  about  $40,000.  D.  Hickey,  Sparks,  is 
J]  v.  Supt. 

dierton.   Wash. — It    is    said    that    a   special    election    will 

■  held  to  vote  on  the  question  of  installing  a  municipal 
(■  light     and     power     plant,     estimated     to     cost     about 

■  a.  Calif. — The  Board  of  City  Trustees  plans  to  rebuild 

■  licipal  electric-light  plant  at  an  estimated  cost  of  $20,- 

■  arles  H.  Edwards  is  Mgr.  of  the  plant. 

■■ton',   Calif. — It   is   reported    that   the  Southern   Sierras 

■  Co.  will  double  the  capacity  of  its  electric  plant  at 
M-    and    will    extend    its    distributing  system.       W.    W. 

■  is   Dist.    Mgr. 

■  Francisco,  Calif. — The  McFell  Electric  Co.,  Royal 
ce  Bldg.,  San  Francisco,  was  the  low  bidder  at  $13.- 
the  electrical  work  for  the  Liberal  Arts.  Food  Prod- 
id  Educational  Buildings  of  the  Panama-Pacific  In- 
>nal    Exposition. 

den,    Ont. — The   ratepayers    have   voted   an   appropria- 
te  installation   of  an    electric-light    plant. 

on,  Ont. — The  London  Electric  Co.  will  make  additions 
irovements  in  its  plant  and  equipment  at  an  estimated 
$125,000.      C.  T.   Barnes    is   Mgr. 

monil  Hill,  Ont. — The  ratepayers  have  passed  a  by- 
)viding  funds  for  improving  and  extending  the  mu- 
electric-light  system. 

BRIDGES 

Ion,  Penn. —  (Official) — Bids  will  be  received  until  11 
'eb.  5,  by  the  Board  of  Commissioners  of  Clarion 
for  the  erection  of  a  300-ft.  span  bridge  over  the 
River,  and  for  placing  a  block  floor.  500  ft.  long 
ft.  wide,  in  the  Pike  Bridge.  G.  A.  Flink,  Common- 
Trust    Bldg.,    Harrisburg,    Penn.,    is    Engr.-in-Charge. 

iton,  Md, —  (Official) — Bids  will  be  received  until  noon, 
by  the  Commissioners  of  Talbot  County,  for  the  erec- 
two  concrete  bridges  along  the  l'eachblossom  Road, 
as  the  Peachblossom  and  Trippe's  Creek  Bridges, 
n  fib-  at  the  office  of  the  State  Roads  Commission, 
Bldg.,  Baltimore.  Md.  Joseph  B.  Harrington  is  Clk. 
3d.   of   Comrs.   of  Talbot   County. 

Mngton,  D.  C. — It  is  reported  that  the  Commission- 
the  District  of  Columbia  are  having  plans  prepared 
ridge  over  Rock  Creek  at  Pennsylvania  Ave.  It  will 
i   relm  me    200-ft.   span,   multiple   arch 

E.   McComb    is    Kngr.    of    Bridges.      The   time    for    re- 
bids    has    not    yet    been    set. 

t  Palm  Deiirh,  Fin. —  (Official) — All  bids  received  on 
by  the  Commissioners  of  Palm  Beach  County  for  the 
i  of  a  the   St     Lucie    River    near    Stuart, 

•ere  rejected.  Charles  It  Ruggles  is  County  Engr. 
O.   Butler  is  County  Clk.     Noted  Jan.   1. 

w  Orleans.  I.n. —  (Official ) — Bids  will  be  received  until 
Feb.  26,  by  the  Commissioner  of  Public  Finances  for 
otlon  '>i  :i  Strauss  trunnion  bascule  bridge  over  the 
e  to  the  Southern  Yacht  Club  Pen  on  the  line  of  the 
isiu  Canal  Shell    Road.      A.   Q.    Ricks   is   Comr. 

DtvWe.  Ti-nii.   -'I'll.-    Road    Commissioners   of   Sullivan 
■   having   plans   prepared    for  a    steel    bridge    to  be 

it.  mi-,  i.    sta  i thi     C  irollna,    i  !llnchfleld    .v- 

y.    The    estimated    cost    is  about   $10,000.   c.    M.    Iml 

■,    Is    Engr.-in-i  'barge.       .lames    K.    Miller    is    Secy. 
i  Comrs.      Noted   .Ian.   22. 

Innatl,    Ohio — It    Is    reported    that     the    Chesapeake    & 
plans    ib.-    erection    of   a    lew    bridge    over    thi 

i    ..i    Cincinnati.      F.    I.    Cabell.    Richmond,    Va., 

.inn. i  Ohio  i  \  Correction)  We  are  advised  that 
iort    published    in    the    Coi  columns    'if 

if   .bin.    22    I"    1 1"     •"•  cl    n.'    ' 
I  the   city   '.r   Cleveland,   Ohio,   and    thi     O'Rourke    Bn- 

Construction    Co      ..i"    Ne«     Vork,    for    constructing 
till      tilers     ..I'     II..       Ii.  li. .it    Sim  Over     the 

lunded. 

in  l Ohio        OIII.       I)  ■    :i                         ..I    until    1 

ir     10,    h;     i  he    Moan  n  Isslonerfl    of    '  !osh 
□ 

over   the    Wall Ilns  Rivet       Tb.    .    ttmated   cost    is 

fin    ill.     Heel   u  mi  K,  and  $15,000  f..i    thi    ma    onry,      \     II. 
i  •,,,,■ 

arietta,   Ohio —  (Official)—  Thi     Rourd    of   Commissioners 

awarded    the  contract    for    rebulld- 
Stevens    or   Old    Tun-     I  i.m     I'mni- 


ship  to  GEORGE  J.  BOCK  &  SON.  Coshocton.  Ohio,  at  $2689 
for  the  superstructure  and  $7  per  cu.yd.  for  the  substructure. 
The  bridge  has  a  97-ft.  span.     Noted  Jan.  1  and  8. 

Sandusky,  Ohio — The  Board  of  Commissioners  of  Erie 
County  has  instructed  the  County  Surveyor  to  prepare  plans 
for  the  erection  of  a  60  ft.  bridge  over  Old  Woman's  Creek 
to  cost  about   $10,000.      L.   A.    Sehultz  is   County  Surv. 

Van  Wert,  Ohio — <  Official) — All  bids  received  Jan.  23  by 
the  Board  of  Commissioners  of  Van  Wert  County,  for  con- 
structing the  abutments  of  the  Owens  Bridge,  York  Township, 
and  the  Sheets  Bridge,  Willshire  Township,  were  rejected,  as 
being  either  above  the  estimate  or  irregular  in  form.  The 
work  will  soon  be  readvertised.  Charles  Showalter  is  CI... 
of  the  Bd.     Noted  Jan.   1. 

Youngstonn,  Ohio — Bids  will  be  received  until  Feb.  20 
by  the  Board  of  Commissioners  of  Mahoning  Countv  for 
the  erection  of  a  bridge  over  Lincoln  Park  connecting  Rigby 
St.  with  the  McCartney  Road  in  Coitsville  Township.  It 
will  be  a  concrete  structure  and  is  estimated  to  cost  about 
$30,000.      L  M.   Hogg  is  County  Audr. 

+  Zniiesville.  Ohio — (Official) — The  Board  of  Commission- 
ers of  Muskingum  County  has  awarded  the  contract  for  the 
construction  of  the  superstructure  of  the  Muse  Bridge  over 
Salt  Creek  near  Bridgeville,  to  the  ROCHESTER  BRIDGE 
CO.,  Cincinnati,    Ohio.      Noted  Dec.   25. 

+The  contract  for  the  Varner  Bridge  over  Poverty  Run 
was  awarded  to  the  OREGONIA  BRIDGE  CO..  Lebanon, 
Ohio;  the  contract  for  the  construction  of  the  superstructure 
of  the  Stone  Station  Bridge  over  Crow's  Run,  Harrison 
Township,  was  awarded  to  the  CHAMPION  BP.IDGE  CO.. 
Wilmington,   Ohio.     Noted  Jan.   1. 

Marlon,  Ind. — Bids  will  be  received  until  2  p.m..  Feb.  5, 
by  the  Commissioners  of  Grant  Countv  for  the  erection  of  a. 
bridge  on  the  line  between  Grant  and  Miami  Counties.  E. 
H.   Kimball   is  Audr.   of   Grant   County. 

Valparaiso,  Ind. — Bids  will  be  received  until  noon,  Feb 
2,  by  the  Board  of  Commissioners  of  Porter  County  for  the 
construction  of  five  bridges  in  the  county.  C.  A.  Blachly  is 
Couniy    Audr. 

Cedar  Rapids,  Iowa — Plans  have  been  completed  bv  Hed- 
rick  &  Cochrane,  Consult.  Engrs.,  Kansas  City,  Mo.,  for  a 
bridge  to  be  erected  over  the  Cedar  River  at  B  Ave.  It  will 
be  about  656  ft.  long,  a:  d  65  ft.  wide  over  all,  and  will  have 
•  unii  ra  spars.  The  estimated  cost  is  from  $100,000  to 
$125,000.  It  is  expected  that  bids  will  be  received  in  about  a 
month.     T.  F.  McCauley  is  City  Engr. 

*Des  Moines,  Irnui — (Official) — Bids  will  be  received  until 
noon.  Feb.  16,  by  the  Auditor  of  Polk  Countv,  for  the  con- 
struction of  all  bridges  embraced  in  Resolution  of  Neeessitv 
No.  2.  except  Bridges  Nos.  295  and  787.  For  further  details 
see  advertisement  under  Contracts  to  Be  Let.  H.  B.  Frase  >s 
County   Audr. 

Minneapolis,  Minn. —  (Official) — Work  has  been  commenced 
on  the  construction  of  a  reinforced-concrete  arch  bridge  ovei 
the  Mississippi  River  at  Third  Ave.  South.  Plans  for  saia 
bridge  prepared  by  the  Concrete  Steel  Engineering  Co..  X.  w 
York,  N.  Y.,  and  to  be  constructed  by  the  City  Engineer  bv 
day  labor.  Estimated  cost,  $530,000.  F.  W.  Cappelen  is  Ci'y 
Engr.     Noted  Jan.   15. 

Cambridge,  Xeb. —  (Official) — Bids  will  be  received  until 
noon.  Feb.  26,  at  the  office  of  the  County  Clerk  of  Furnas 
County,  Beaver  City,  Neb.,  for  the  construction  of  a  bridge 
over  the  Republican  River,  to  be  located  approximatelv  at 
the  site  of  the  present  bridge  south  of  Cambridge.  Hi. Is 
will  be  accepted  for  alternate  designs  as  follows:  Con- 
crete girder  bridge  of  nine  32>£-ft.  spans.  20-ft.  roadway, 
concrete  piers  and  abutments;  concrete  arch  bridge  of  two 
50-ft.  arches,  two  55-ft.  arches,  and  one  60-ft.  arch,  20-ft. 
roadway,  concrete  piers  and  abutments;  steel  bridge  of  two 
135-ft.  high  truss  riveted  spans.  20-ft.  roadway,  concrete 
or  wood  block  floors  and  concrete  piers  and  abutments. 
J.    T.    Nickerson,    Beaver   City,    is    County    Clk. 

Seward,  Neb. —  (Official) — Bids  will  be  received  until  noon, 
Feb.  3,  by  the  Commissioners  of  Seward  County,  for  the  con- 
struction of  all  superstructures,  substructures  and  approaches 

of  all  bridges  for  Seward  County  during  1911.  J.  R.  Roberts  is 
County  Clk. 

Teeumseh,  \eh. —  (Official) — Bids  will   be   received   until    ii 
a.m..     Fib.     2,     by     the     Board    of    Commissioners     of     Johnson 
County   for  the  erection,   repair  and   completion  of  all   bridges 
as  ordered   bv   the  County   Commissioners  during  1914. 
P.    Kelley    is   County    Clk. 

Wayne.  Neb. —  (Official) — The  Commissioners  of  Wayne 
County  have  rejected  all  bids  received  for  furnishing  steel 
or    corrugated-iron     culverts     for     the     county     during     1914. 

Bids  for  bridge  construction  during  the  year  wire  returned 
unopened.       T  ir    receiving     new    bids     bus     no 

been  fixed.  Charles  W.  Reynolds  Is  County  Clk.  Noted 
Jan.   1. 

+York.   Neb. —  (Official) — The    Board    of   Commissioners   of 

York  County   has   awarded    the   contract    for   the   erection    of 

.     in     the     counts      during     19H     to     the     WESTERN 

x  IE   x-    O  iNSTRUCTIt  IN  O  Chere  were 

five  other  bidders.     Noted    i  i.e.  5. 

Independence,  Ho.  The  Board  <>f  Commissioners  of  Jack- 
son   County    has     had     plans     prepared     tor    a     nevt     com 

i..   replaci    'be   present    structure  over  tb.'   Little   Blue 
Ro  Station. 

The  bridge  will  I.,-  a  double-arch  structure,  about  t".'1  rt. 
long,    estimated    to  Is    will    soon    be    asked. 

E.  s.   Malm   is  i  lepui  i    County  Surv. 

(inner. ,ii.    t.\.     Bids    »iii    bi  until    Feb     ii    bv 

the    countv-   Judge    ol     Ml!  i    highway    bridge 

550   ii     |  b.    Braios   Rivet    al    Porl   Sullivan   C 

i      1 1 .    i  in.         John     Watson    is    Countv 

•I'll.-   .i     i'     !■'. ■Md    Engineering    ('■■ .    Denlson,    Tex..    Is 

Baata    Roan,    v    H.     Bids    will    be    received    until     Feb.    9 

Boat  d    ot    '  '..i.ioi      >  mi  re   ol 
the    erection    of    three    bridges    over    the     PeoOS    Klvcr,    i 
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located  at  Anton  Chico,  Fort  Sumner  and  Puerto  de  Luna 
respectively.  The  estimated  cost  of  the  three  is  about  $30,- 
000. 

Monroe,  Wash. — It  is  reported  that  the  Commissioners  of 
Snohomish  County  have  decided  to  erect  a  300-ft.  steel  span 
bridge  over  the  Skyhomish  River  near  Monroe.  Hans  Munn, 
Jr.,    Everett,    Wash.,    is    County    Engr. 

Montesano,  Wash. — Bids  are  being  received  by  the  Board 
of  Commissioners  of  Chehalis  County  for  the  construction 
of  the  South  Bay  Bridge.  It  is  to  be  a  Scherzer  rolling  lift 
bridge  for  100-ft.  span.     R.  G.  Trask  is  County  Audr. 

Gold  Beach,  Ore. — Bids  will  be  received  until  5  p.m., 
Apr.  9,  by  the  County  Court  of  Curry  County  for  the  erec- 
tion of  a  reinforced-concrete  bridge  over  the  Chetco  River. 
The  estimated  cost  is  about  $35,000.  J.  M.  Caughell  is 
County    Surv. 

•f  r.urck.-i.  Calif. —  (Official) — The  following  bids  were  re- 
ceived on  Jan.  13  by  the  Board  of  Supervisors  of  Humboldt 
Countv  for  the  construction  of  a  suspension  bridge  over 
the  Eel  River  at  Scotia;  W.  N.  Concanon  Co.,  $19,100;  Mer- 
cer-Fraser  Co.,  $17,500;  FRANK  L.  SMITH,  $15,000  (awarded 
contract).  Bids  for  the  erection  of  a  bridge  over  the  Eel 
River  near  Rio  Dell  were  received  as  follows:  W.  N.  Con- 
canon  Co.,  $45,925  for  superstructure,  90c.  per  lin.ft.  for  pil- 
ing in  concrete  bases  and  $25  per  cu.yd.  for  concrete  in 
pier  bases;  Ross  Construction  Co..  $4$. 320,  68c.  and  $22.50; 
MERCER-FRASER  CO..  $43,910,  70c.  and  $18  (awarded  con- 
tract);  Frank  L.   Smith,   $44,770,    75c.  and   $20.     Noted  Jan.   8. 

Glendale,  Calif. — Plans  will  be  completed  by  the  end  of 
February  for  a  reinforced-concrete  bridge,  60  ft.  long,  31 
ft.  wide,  two  spans  with  a  24-ft.  roadway,  to  be  erected 
over  the  Verdugo  Wash  on  Canada  Blvd.  G.  B.  Woodbury 
is    City    Clk. 

Hollister,  Calif. — Plans  are  being  prepared  for  a  rein- 
forced-concrete bridge  to  span  the  San  Benito  River,  near 
San  Juan.  Plans  are  also  being  prepared  by  the  county 
surveyors  of  San  Benito  ana  Santa  Clara  Counties  for  a  re- 
inforced-concrete bridge  over  the  Pajaro  River.  A.  M.  Mc- 
Cray,  Hollister,  Calif.,  is  County  Surveyor  of  San  Benito 
County. 

WATER    SI  PPL, Y — IRRIGATION 

Gardiner,  Maine — The  installation  of  a  filtration  plant 
and  the  extension  of  the  water  mains  to  South  Gardiner 
ha'-e  been  recommended  by  the  Gardiner  Water  District 
Trustees.     Loring  C.   Ballard   is  Trustee. 

+  ii..- Mass. — The    Department    of    Public    Works    has 

awarded  the  contract  for  the  installation  of  eight  pumps 
and  other  necessary  work  at  the  new  high-pressure  pump- 
ing station  in  Charles  St..  to  the  WESTINOHOUSE  ELEC- 
TRIC &  MFG.  CO..  Pittsburgh,  Penn.,  at  $179,300.  Bids  were 
received   .Ian.    15.      Noted   Dec.    25. 

Boston,  Mass. — Bids  will  be  received  by  the  Department 
of  Public  Works  until  Feb.  9  for  50  tons  of  6-in.,  800  tons  of 
8-In.,  in."."  tons  of  10-in.,  1500  tons  of  12-in.,  100  tons  of  20- 
in.   water    pipe.      Louis   K.   Rourke  is  Comr. 

Xorth    Adams,    Mass. — The    city    contemplates    an    expendi- 
turc    of    (180,000    for    increasing    the    water    supply.      A    new 
voir  will  be  constructed.      Wallace   E.   Brown  is  Mayor. 

*Cobleskill,   -V.  V (Official) — Bids  will  be  received  by   the 

Board  ..i  Watei  Commissioners  until  2  p.m.,  Feb.  11,  for  the 
installation  of  a  mechanical  pressure  filter.  James  L.  Fuller 
is   Chn.    of   the    Bd. 

New  York,  N.  \.  (Borough  of  Queens)  —  Plans  have  been 
prepared  and  submitted  to  the  Board  of  Trade  for  the  con- 
struction '.I'  a  wate  plant  m  Port  Washington,  I..  I.,  to  cost 
100. 

OnHda,   v.    v. —  According   to   press   reports.   J.   M.    Hutton, 

pari:       pla  ns  for  I  he  extensl r  t  he  w  a  ter 

he    Sylvan    Beach    Water    Co.      a.    is.    Monroe    is 
Pres.  of  the  company. 

frwnilamaon,    v.    ).     (Official)      Bids    will    be    receive. 1    by 

i.io-    Water    Commissioners   until    noon,    Feb.    11,    for   iii n- 

on    of   a    wati  For   particulars   see   advertise- 

indei    '  i  '..ni  i  acts   to  be  Let." 

Moorratown,    v    .i      G  Pfeiffi        I  Camden,    has 

11  ii.  I  ion     ol       ii,     .-■-.  I,   UNION      lo     i  ho 

system. 

*<nni>-»\  iii<-.    Peon.     Bids    were    recel    ed     ran      I  5    b      the 

It         i     ■  ■ Rocl     i; 'I ii    reser- 

■ .  •  i    .i:.  in  ;    On    const  i  ii.' .ii-    i n.  ,  i plant ; 

i .  i    -  i  Rocl     Run   Dam   to 

I  i  J  i      v.  no  I     p|  ,..       pn  :  :   Ml  '      CO   i.loil      I  i  .mi      l;. n   I        1  '  ii  n 

I..-, mi     io    Coatesvitle,    as     follows:      Caldwell     Win    ati     Co., 

i.' i-  .i  i 

Phlladi  Iphla,    Penn  .     (a)     (76,781; 

trell    Construction    I    i      PI i  Iphla,    Penn., 

■  Hydraulic  D 

ration.    New  '        .     ■  oom    Con- 

i     .I.       17,424; 
Co  .    Ni  n     )  oi  k,    \'     i 

i ■       N     v.. 

I;     (b)  (C)  ■  i      ,         .  '    .. 

187,820      '  'i 

■  i     Phllndelphl  i     (b) 

on  Co     I'Iiih- 

u     a     Frit* 

(2)    »22.7B1; 

,,. ,    pis- 

i  ,     ■    .     . 

I.-       .n   porl     (c)(1)        r.00  i 

I  I 
tor,    (c)    (1)    |9  1,61  i|     '  I  ' 

■     •    i..  ■      n 

m.  „.it  in.      I-  mi  ii  i  ht    Water 

I.     I  I,    for    water    B 
D|    ,  hi     i  ••  Pi 


Oakmont,  Penn. — Plans  have  been  prepared  for  t'« 
struction  of  a  filtration  plant  for  the  Suburban  Walj 
at   Oakmont. 

Baltimore,  Md. — Bids  will  be  received  by  the  bA 
Awards  at  the  City  Register's  office  until  Feb.  11  fa 
valves,  Water  Contract  No.  25.  Ezra  B.  Whitman  isVi 
Engr. 

Laurel,  Md. — Plans  are  being  prepared  by  Harry  !» 
Engr.,  Union  Trust  Bldg.,  Washington,  D.  C,  for  the* 
sion  of  the  water  system  and  the  installation  of  a  flfi 
plant.      Estimated   cost,    $30,000. 

Gastonia,  N.  C. — Plans  have  been  submitted  to  tw 
Council  for  consideration  for  the  construction  of  a'a 
voir   at   Long   Creek   to   have   a   capacity   of   8,000,000  | 

Washington,  N.  C. — Plans  have  been  prepared  by  ( 
C.  White,  Engr.,  Charlotte.  N.  C,  for  the  construct!* 
water  system  and  municipal  electric-light  plant  at  A 
ington.      Estimated    cost,    $100,000.      Noted    Dec.    25. 

Fort  Mill,  S.  C. — Plans  for  the  construction  of  gn, 
system   at   Fort   Mill   are    under   consideration. 

Milledgeville,  Ga. — The  installation  of  a  water  syjjj 
Milledgeville   is   under   consideration.      Miller   Bell   is  S 

Carlisle,     Ky. —  (Official) — Bids     will     be     received 
Mayor    and    City    Council    until    2    p.m.,    Feb.    2,    for  tit 
struction    of    a    municipal    water    system.       Plans    are 
at    the     office     of    Arthur     Marshall     Morgan.     Consult.;) 
Harris    Trust    Bids.,    Chicago.    111.,    and    at    the    offi 
Vaughn,    City    Clk.      Noted    Jan.    22. 

Virden.    III. — A    franchise    has    been    granted    to    the 
cent   Construction   Co.    to   construct   and    operate   a  wa 
tem    to    serve   Virden    and    Girard.      Noted    Jan.    22. 

Sheboygan,  Wis. — Bonds  for  $40,000  have  been  vqfc 
the  construction  of  water  and  sewer  systems. 

Mollne,  Iowa — The  city  contemplates  the  installs^ 
a  new  pump,  additional  water  mains,  water  meters  1 
improvement   of   the   water-distributing  system. 

Perry,    Iowa — Bonds    for    $35,000    have    been    voted  r 
citizens  for  the   improvement  and   extension   of   the  m 
water    system.       Noted    Oct.    30. 

+Scottsbluff,  Neb. —  (Official) — Bids  were  received  k 
by  G.  L.  Shumway,  City  Clk..  for  the  construction  of  I 
system  according  to  plans  prepared  by  Yoder  & ■ 
s'tolpe,  Consult.  Engr..  from  iliilillnX-TAYLOR  CONK 
TION  CO.,  Denver,  Colo.,  at  $12,680  (awarded  contract! 
Dobson,    $12,697.      Noted    Jan.    1. 

Davis,  S.  D. — Bids  will  be  received  by  E.  Joyce,  To»( 
until  Feb.  6,  for  the  construction  of  a  water  system  f 
mated   cost,    $7500.      Noted   Sept.    25. 

Huron,  S.  D. —  (Official) — Bids  wlil  be  received  bfl 
Orralt,  Citv  Clk.,  until  S  p.m.,  Feb.  9.  for  the  construf. 
a  mechanical  filtration  plant.  Estimated  cost,  $19,500* 
Jan.    1. 

Clarendon,    Ark. —  (Official) — The    Clarendon    Wrater* 
Improvement    District    No.    1    has    retained     Winters   «w 
Engrs.,    Fort    Smith.    Ark.,    to    prepare    plans    for    tl 
tion    of    the    proposed    water    system.      W.    L.    Jeffries    ' 
Contracts    will    be    awarded    about    Apr.    1. 

+Waco,  Tex. — The  City  Commissioners  have  awarl 
contract  for  drilling  an  artesian  well  to  J.  G.  HAMHM 
at  $8960. 

Okeniah.  Okln. — The  Board  of  Water  Works  is 
preliminary  arrangements  for  the  extension  .  II 
system.  Estimated  cost,  $25,000.  C.  J.  Hc>lIo\vn>  is 
Bd. 

Stigler,   Okla. — Bonds 
provement  of  tlie  water 

Wlnnemucca,  Nev, — The  Greater  Humboldt  Com 
planning    t..   construct   an   Irrigation   system    to   <:<■ 

Two  canals  will  be  constructed,  one  on  each   si.le  of 
l.ol.ll    Valley.      About    50,000    acres   of   land    will    be   ■ 


(Initio.    Wash.     The   Qulnc>    Valley    irrigation    PI 

voted   $160,1 in    bonds    to    make     i    complete   preliml 

Lands   to   be   served   anil    the  source 

Lake      W'eii.'l  leliee.       in      oiilor      lo      . -|  :  II   e  I   I  :  I  i  1 1      cist     Of     irrf 

500  aci  ■  ■    "i    Ii Irani   Count]  . 

Spokane,    Wash.      Bids    will    be    r Ived    by    J.    < 

Pur.   Agt.,  until  Jan.   29,    for   water  meters. 

Uinsiii  Calif.  The  eii\  contemplates  an  expfl 
180,000  for  the  construction  of  b  water  Bystem.  ". 
Itch  Is  Cltj    Engr. 

Modesto.  Calif.      Tlo     Mini,     to    Hoard    nl    .iii.ui 

i     considering    plans   for   the  i Ht  ruction   of  n    dam 

i .  i:  pa  me   dam,    I I    aboul    •  2, ,000. 

Pasadena    < 

the    \i  roj  o   Se 
Commli 

Portervlllr,  Cnllf.  The  Clt\  Council  Is  con  Ida 
for  the  construction  of  nn  iiddltion  to  tho  pumplng 
tlmated  cost,  115,000. 


Toronto,     mil.       Bldl     will     In-      received     l.v     II.    C. 

i  i  ■  "    Ion    1 1  ..in    .Inn.    20,   B»r 

lallntli hi nl    lllti  .tool    pi  mi     .'     i ' 

Note. I       I  He.       4. 

*Wli eg,    Man.      (Offlrlnl)       lllds    will    I olvi'l 

fin     '.  -     '■'  w    -i i  i  n  I    ( 'oioioi    ■  loners    linl 

l-'ei,.    ii.    I'.o    railway    trncli    ii.olliie    nnd    trncli    lay  181 

Inr    i  Ir  Ii'    of   wn      ■  i HO    lb    .  i '  i     nnd   ti   icli    ■  UMI 

.  i     Mi  in  .■.,    i oiiiee    buildings;    nnd    ' ipaV 

'.'l.i '  ■         .Ii   llliiir        III        thO        l.'.'ll         Men  i         I  lie       p|  il|li'" 

River  crossing  of  tho   wnicr  supply, 
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SEWERS 

Uw   Bedford,    Moss. — Bids    will    be    received    by    the    Mayor 

■  'hi-  Board  of  Aldermen  until  S  p.m.,  Feb.   11,  for  installing 

ment  in  the  Clark  Cove  screen  house  of  the  sewage-dis- 
system.      William  F.  Williams,  New  Bedford,   is  Consult. 

Pairport,  IV.  Y. —  (Official) — Bids  will  be  received  by  R.  L. 
ams.  Village  Clk.,  until  8  p.m.,  Feb.  11,  for  the  construc- 
of  intercepting  sewers  and  a  sewage-disposal  plant, 
s  are  on  file  at  the  office  of  C.  F.  Fisher,  Fairport,  Vil- 
Eng». 

?w  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
received  by  Lewis  H.  Pounds,  Pres.  Borough  of  Brook- 
fan.  21,  for  (a)  constructing  sewers  in  a  portion  of  17th 
(b)  constructing  a  sewer  in  a  portion  of  West  20th 
s  follows:  J.  C.  Schrade,  Inc.,  (a)  $S961;  Raphael  Naz- 
Co.,  (a)  $9162;  E.  Ghelardi  Contracting  Co.,  Inc.,  (a) 
;  B.  Picons  &  Sons,  (a)  $94  72;  Frank  Merendino,  Inc.,  (a) 
;  A.  F.  Koch,  Inc.,  (a)  $9760;  D.  Donegan  Co.,  (a)  $9940; 
;7244;  F.  A.  Pellegrino  Construction  Co.,  (a)  $10,353;  A.  J. 
on  Contracting  Co.,  (a)  $10,431;  (b)  $6682;  Newman  & 
•  Co.,  (a)  $10,611;  (b)  $6807;  Angelo  Paino,  (a)  $10,671; 
h  Jennings,  (a)  $11,989;  Henry  L.  Connell,  (b)  $7462. 
1    Jan.    15. 

iorough  of  Brooklyn)  —  (Official) — The  lowest  bid  re- 
d,  Jan.  8,  by  the  President  of  the  Borough  of  Brooklyn, 
he  construction  of  sanitary-  and  storm  water  sewers  in 
rtion  of  Moultrie  St.,  was  that  of  Newman  &  Carey  Co., 
(030.  Noted  Jan.  1. 
elJorough  of  Brooklyn) — Bids  will  be  received  by  Lewis  H. 
nj  ds.    Pres.   Borough   of   Brooklyn,    until   11  a.m.,    Feb.   4,   for 

construction  in  various  streets. 
JoRota  (Hackensack  post  office),  N.  J. — Bids  will  be  re- 
d  by  William  N.  Smith.  Mayor,  until  Feb.  9,  for  the  con- 
•tion  of  about  four  miles  of  vitrified  pipe  sewers,  and  two 
.ge-disposal  plants.  Harlan  P.  Ross  is  Borough  Clk.  Clyde 
5.  30  Church  St..  New  York.  N.  Y.,  is  Consult.  Engr.  This 
readvertisement,  as  bids  recently  received  "were  rejected, 
d  Jan.    8. 

loucester,  N.  J. — Plans  have  been  prepared  by  J.  Porter 
jlow.  Consult.  Engr.,  for  the  construction  of  a  sewage- 
)sal  plant  at  Gloucester. 

ltman,  N.  J. — The  Borough  Council  is  considering  plans 
;he  construction  of  a  sewage-disposal  plant  at  Pitman.  J. 
t  is  Borough   Clk. 

ansdale,  Penn. —  (Official) — rians  have  been  prepared  by 
•les  B.  Collins,  Engr.,  Philadelphia,  for  the  construction 
lain  sewers  and  a  sewage-disposal  plant  at  Lansdale. 
ael  D.  Conyer  is  Borough  Secy.  Estimated  cost,  $70,000. 
"itsiimii.  Penn. — Plans  are  being  prepared  by  Charles  E. 
ns,  Engr.,  Drexel  Bldg.,  Philadelphia,  for  the  installation 
new  sewage-disposal  system  at  Pottstown. 
altimore.  Mil. — Bids  will  be  received  by  the  Board  of 
rds  at  the  office  of  the  City  Register,  City  Hall,  until  Feb. 
)r  the  construction  of  sanitary  sewers  under  Sanitary 
racts  Nos.  125,  127  and  129.  Calvin  W.  Hendricks  is  Ch. 
r.  of  the   Sewerage   Commission. 

>'a»hi-igton.     N.    C Gilbert     C.     White.     Engr..     Charlotte. 

has  prepared  plans  for  the  construction  of  a  sewer  svs- 
at  Washington,  to  cost  $50,000.  Frank  C.  Kugler  is 
or. 

hilliiiiin.  Co. — At  a  recent  election,  the  citizens  voted  to 
truct  a  sewer  system.  C.  P.  Payne  is  City  Clk. 
Inry,  lnd. — The  installation  of  a  sewage-purification  sys- 
has  been  recommended  by  A.  P.  Melton,  City  Engr. 
■Juliet,  III. — The  contract  for  the  construction  of  sewers 
he  Second  Ward  has  been  awarded  l,\  the  Hoard  of  Local 
lavements  to  JOSEPH    .\lcr;i  iVKKX,   Joliet,   at  $22,223.   Bids 

teeived   Jan.    5.      Noted   Jan.    1. 
■■no,    III. — Bids    will    be    received    by    W.    M.    Foster.    Clk., 
rd    of   Local    improvements,    until    Jan.    29,    for   sewer   con- 
Otlon.     II.  r>.   Hallett,   Aurora,   is  Consult.  Engr. 
Heboygan,    Wis. — See    item    under    Water    Supply — Irriga- 

l»nu<-.  Iowa  Plans  are  bcinj:  preparer!  by  B.  TO.  Harper 
Brand  Ave.  Temple,  Kansas  City.  M < > . .  for  the  constnic- 
f    a    sewer    system    at    i  isage.       Estimated    cost,    $75  mm 

etl    Nov.   27. 

•lliim-i in.  Minn.      (Official)      Bids  will  be  received  by  the 

Until  Jan.  30  for  vitrified  sewer  pipe  to  be  used  during 
F.  W.  Capplen  is  City   Engr.  and   K.   E3.  Alexander,   Pur. 

tt.  Paul,   Minn.-    The   lowest    bid    received   bv   the   Board   of 

■  Works  tor  the  construction  of  the  Woodland-Fairmont 

er  system  was  that  of  O'Nell   ,M-   Preston,  St.   Paul,  at    •  ■.;.- 

Beottablnff,    \.-l..     (Official)     Th.     contract     tor    the    con- 

stem     at      RcottSblUff     lias     I n     aw  aid 

to    the    GORDON-TAYLOR    CONSTRUCTION    CO       Denver 

i..    at    $16,120.      Noted    Jan     1. 

Ilnrlni,  i,.„„.     Mont.      'I'll.-     ('it.      Council     Is     planning     tho 

1 tlon    ol     i      c«  ei    s>  stem. 

*■*(.  Joseph,  Mi,.  The  cont'-act  tor  the  construction  of  a 
Ir    District    No.    138   has  been  awarded   to  J.    M  A  i:\  ki.i, 

rinrin.i,,.,       irk      (Official)     The     Clarendon     Sewer     [m- 
ilstrlct  No.   I   iii     retained   Wlntet     t    Dove,  Engrs 
t  Stnlih.    Ark.,   to  prepare   plant    and     peclflcatlone   for  the 
posed   system   of   sewers   a<    Clarendon,      \v     i,    Jeffries   is 

i. 

+  " I T>x.     The    contract     for    the    construction     of 

■em  In  Rusk.  Canltol,   Pralrli     Ti  itas  and  other  streets  ban 
I  awarded   to   m  NTBH   a    RTONTBR,    Hon   ton,   at    121,316. 

■Icier,  Okla.     B It    for    (12,000   have   i n  voted   tor   the 

H-nv, .,,,,', a   of  the   sewer  and   water  systems. 
+  \\inti.,-k.  Wand.     The  contract    for   the  construction   of  n 
m   I.,    first    st,    has   been   awarded    to  GEORGE   GORDON, 
wand,  (ire.,  (it  $5311.     Noted   I  lee    is. 


♦  Berkeley.  Calif The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  an  intercepting  and  storm  water 
sewer  system  to  T.  J.  SHEA,  Los  Angeles,  at  $52,505.  Noted 
Jan.    8. 

+  l...s  Angeles,  Calif The  contract  for  the  construction    o 

a  sewer  in  Berendo  St.,  from  Fourth  to  Sixth  St.,  has  been 
awarded  to  MLAGENOVICH  &  GILLESPIE.  3920  Wisconsin 
Ave.,    Los    Angeles,    at    $14,725. 

+Rlehmond,  Calif.— The  City  Council  has  awarded  the  con- 
tract to  WILLIAM  HEAFEY,  at  $7642,  for  the  construction 
of  a  sewer  in   the  downtown   section   of  the   city. 

»t  l??n?lesr?'  <',a.li',-"75-  ?■  Julian.  122S  Second  St.,  San  Diego, 
at  $830i,  submitted  the  lowest  bid  for  the  construction  of  a 
sanitary    sewer   in   University   Heights. 

Toronto,  Ont.— Bids  will  be  received  by  the  Chairman  of 
the  Board  of  Control,  until  Feb.  3,  for  the  construction  of 
sewers    in    West    Toronto,    Division    No.    2. 

'Windsor,  Ont.— Plans  have  been  prepared  for  the  con- 
struction of  a  sewer  in  Marion  St.,  to  cost  $6000.  Edward 
Brian  is  City  Engr. 

GARBAGE 

IiOckport,    N.    Y.— Bids    will    be    received    until    Feb.    16    bv 

Noted    Ja if e22  ''   f°r  a  20"ton  &arl>ase   incinerator. 

Portland.  Ore — The  City  Council  is  having  plans  pre- 
pared for  the  construction  of  a  second  garbage  incinerator 
plant. 

STREETS   A.\D   ROADS 

Augusta.  Maine — It  is  reported  that  the  State  Highway 
Commissioners  are  contemplating  constructing  a  highway  ""'l 
miles  long,  from  Augusta  to  Quebec,  Que.  The  government  of 
Quebec  has  appropriated  $300,000  for  the  construction  of  the 
road  to  the  Maine  boundary  line,  and  it  is  proposed  that  th. 
state  of  Maine  shall  complete  the  road  to  Augusta  F  L 
Hardingson    is    State    Highway    Comr. 

Hartford.  Conn. — Bids  will  be  received  bv  the  State  High- 
way Commissioners,  State  Capitol,  until  2  p.m.,  Feb.  2  for 
the    following    road    work: 

Town  of  Clinton,  about  3100  lin.ft.  macadam  construc- 
tion on  the  Beach  Park  Road.  Plans  are  on  tile  with  M  L 
Blaisdell. 

Town  of  Oxford,  about  6820  lin.ft.  native  stone  macadam 
er  gravel  construction  on  the  Oxford  Center  Road.  Plans  are 
on    tile    with    F.    W.    Hubbell. 

Town  of  Southbury.  about  6200  lin.ft.  native  stone  ma- 
cadam or  gravel  construction  on  the  Southford  Road.  Plans 
are   on   tile   with   H.   R.    Stone. 

Town  of  Orange,  about  12,650  lin.ft.  gravel  construction 
on  the  road  from  Milford  to  Derby  Turnpike.  Plans  are  on 
file   at   Town    Hall.    West    Haven 

Town  of  Madison,  about  15.110  lin.ft.  of  graded  construc- 
tion on  the  North  Madison  Road.  Plans  are  on  file  at  the 
Town    Clerk's    office.    Madison. 

Town  of  Colchester,  about  7670  lin.ft.  native  stone  or  trap 
rock  macadam  on  the  Hartford-New  London  Turnpike. 
Plans    are    on    file   at    the    Town    Clerk's    office.    Colchester. 

Town  of  Wellington,  about  5440  lin.ft.  gravel  construc- 
tion on  the  River  Road.  Plans  are  on  file  with  William  H. 
Brackett,    South    Wellington. 

Town  of  Columbia,  about  16,577  lin.ft  native  stone 
macadam  or  gravel  construction  on  the  Hartford  Turnp.Ke, 
Plans  are  on  file  with  E.  C.  Welden,  Jordan  Block,  Willi- 
mantic. 

Town  of  Watertown,  about  3460  lin.ft.  native  stone 
macadam  or  gravel  construction  on  the  Woodbury  Road. 
Plans   are    on    file   at    the    Selectmen's    office. 

+The  contract  for  the  construction  "i  about  4300  lin.ft. 
gravel  road  in  the  town  of  Colebrook  lias  been  awarded 
to  JOSEPH  MASCETTI,  Torrington.  Conn.,  at  $6993.  Noted 
Jan.    22. 

+  Nciv  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
Contracts  have  been  awarded,  bids  opened,  Jan.  s.  I.v  tin- 
President  of  the  Borough  of  Brooklyn,  for  strict  work  as 
follows:      To    the    BOROUGH    ASPHALT    I -<  >  .    1801    Metropoll- 

□ i.i...,        *..,..      ...... tn.,-      ...1,1,       ,,....!: ...;.... ....      ......I...1. 


portion  of  Blast  Fourth  Si  Barber  Asphalt  raving  Co., 
$8068;  Cranford  Co..  $7461;  Uvalde  Contracting  Co.,  $7541; 
Brooklyn    Alcatraz    Paving    Co.,    $7621;    Boro  tall    Co 

$7655;     for     sain.-    .lass     of     li.uk     .m     a      portion     Of     East     12th 

st  !   Topeka   Co.,  29450     i i    h    \   r>hal1    Co     110,169;   Uvalde 

Contracting    Co.,    29791;    Brooklyn     Ucatrai    Isphalt    Ci 

1  ls     Bai  ber    Asphalt    Co.,    $11.3  i    Co      $9951      tor 

same  .-lass  of  work  on  a   portion  ol   Shepherd    Vve.:    Bi 

Co..    $4689:    1  

Asphalt     Pavli IE     Cranford    i  !o  .    I  1605;    for    p 

and    repaying    with    preliminary    as,, halt    on    a    4-ln     concrete 

l"'""1  '"""    i    poi  i '     i«  h   "■  •   n  irber    Vsphall   Pavtna   Pn 

$10,640;    Cranford    Co.,    $9480     Uvalde    Contracting    Co., 

froo    I   ;i     "■"  itra      Pa>  Ins    Co      1980S;    Bon  II    Co  . 

■n,  ii      Copeka  Co     Broi 
,,    (Borough    of    Queens)     Blda    were    r Ivefl,    Jan.    "i     bv 

'",,  ''' ":  I*  '"   ol    .  I-    B i     i. .-us  for  street    v  ■ 

l"11""  '■'  paving  with  sheet  aanhalt,  Sixth  \ve  from 
Broad*  iv    to    Gi  tnd     Vve       fbl    pavlnq     with    sheet    asphalt 

Seventh     We      from     Bi Iwbi     to    < 

with    ■heat    asphalt,    Eighth    Ave      from    Jamaica    to    l 
Ave.;    (d)    paving    with    sh.-.'t    asphalt.    Albert    st      from    Old 
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Bowerv  Bav  Road  to  Winthrop  Ave.;  (e)  curbing,  laying 
sidewalks  and  paving,  William  St..  from  Harris  Ave.  to 
South  Jane  St.:  Uvalde  Asphalt  Paving  Co.,  (a)  $12,639;  (b) 
$12,639;  (c)  $7239;  (d)  $6450;  Borough  Asphalt  Raving  Co., 
(a)  $13,519;  (b)  $13,519;  (c)  $7136;  (d)  $6245;  Standard  Bi- 
tulithic'  Paving  Co..  (a)  $13,662,  (b)  $13  662;  (c)  $7932:  (d) 
$7(1^5;  Sicilian  Asphalt  Paving  Co.,  (a)  $13,6b4;  (b)  $13,6b4 
(c)  $7837;  (d)  $6787;  Cleveland  Tiinidad  Paving  Co..  (a) 
$14,245;  (b)  $14,245;  (c)  $8158;  (d)  $7618;  Barber  Asphalt 
Paving  Co.,  (a)  $15,037;  (b)  $15,037;  (c)  $8782;  (d)  $7082; 
Dennis  McCarthy,  (e)  $11,425;  Clancey  &  Nuhn  Construction 
Co  (e)  $11,706;  Charles  A.  Meyers,  (e)  $11,759;  Astoria  Con- 
tracting Co.,  (e)  $11,769;  Public  Works  Construction  Co  e) 
$11,999;  Eon  Engineering  &  Construction  Co,  (e)  »1.-;1"';1; 
Oak  Engineering  &  Construction  Co,  (e)  $12,199  ,leace 
Bros.,    (e)    $12,262;   o'Grady   Bros.,    (e)    $12,929.      Noted  Jan.   IB. 

(Borough  of  Brooklyn)-(Onicial>-Bids  will  be  received 
bv  the  President  of  the  Borough,  Borough  Hall,  until  11 
a  m.,  Feb.  4,  for  paving,  grading  and  curbing  and  laying 
sidewalks  on  various  streets.  L.  H.  Pounds  is  Pres.  of  the 
Borough. 

Flemlngton,  X.  J.— The  Board  of  Chosen  Freeholders  will 
soon  call  for  bids  for  laving  a  macadam  road  between  Flem- 
fngton   and    Croton   to   connect   with    the   Frenchtown   Road. 

Williamsport,  Penn.— The  City  Engineer  is  preparing  plans 
for  paving  portions  of  Market  St.,  Southern  Ave.  and  Junction 
St.  with  brick  on  a  concrete  foundation.  John  B.  Otis  is 
City  Engr. 

Baltimore.  Mil. — The  Paving  Commission  has  decided  to 
pave  various  streets  with  vitrified  brick  or  granite  block. 
R  Keith  Cor-pton  is  Chn.  of  the  Comn. 

Baltimore.  Md.— Bids  will  be  received  by  the  State  Road 
Commissioners.  Garrett  Bldg.,  until  Feb.  10.  'or  constructing 
sections  of  state  highway  as  follows:  Anne  Arundel  County, 
4  10  miles  macadam  or  gravel  between  Bryantown and 
Hughesville;  Frederick  County,  resurfacing  from  Middletown 
twc f  miles  west;  Kent  County,  1.31  miles  macadam  or  concrete 
between  Galena  and  Georgetown;  Wicomico  County,  6/72  miles 
macadam,  concrete  or  bituminous  concrete  between ,  Pai  sons- 
burg  and  Worcester  County  Line.     O.  E.  Weller  is  Chn.  Road 

C°Bids  will  be  received  by  the  Board  of  Awards,  until  Feb  4 
for  grading,  curbing  and  paving  various  streets.  John  Hubuit 
is  Acting  Pres. 

*Easton,  Mil.—  (Official)—  Bids  will  be  received  until  noon, 
Feb  17.  bv  the  Commissioners  of  Talbot  County  for  building 
a  section  of  the  State  Aid  Highway  in  Talbot  County,  for  a 
distance  of  1%   miles.     Joseph  B.  Harrington  is  Clk. 

■Milliter  Park  (Richmond  post  office),  la.- The  Town  Coun- 
cil has  awarded  the  contract  for  various  street  pavements  lo 
the  CONTINENTAL  PUBLIC  WORKS  CO..  2  Rector  St..  New 
York.  N.  Y,  at  $75,000.  Gilbert  C.  White,  Charlotte,  N.  C, 
is  En'gr.-in-Charge. 

Sumter.  S.  t'.— (Official)— The  City  Council  has  authorized 
paving  several  streets  with  brick  or  other  standard  material. 
W.   F.  Robertson  is  City  Mgr. 

+  Ilartow.  Flu.— (Official)— The  contract  for  constructing 
about  35.000  sq.yd.  of  vitrified  brick,  asphalt  or  bitulithie 
naving  also  concrete  curb  and  gutter,  has  been  awarded  by 
Bto  cftyCouncfl  to  the  WEST  CONSTRUCTION  CO  Chatta- 
nooga, Tenn.  The  estimated  cost  is  about  $80,000.  The  H.  b. 
Jaudon  Engine. -ring  Co..  Savannah,  (.a,  is  Engr.  B.  J. 
Orland  is  City  Clk. 

+  S«.  Petersburg,  Fla — The  contract  for  constructing  the 
brick  road  on  Ninth  St.,  Ninth,  has  been  awarded  by  the  Com- 
missioners of  Pinellas  County  tfi  the  GEORGIA  ENGINEER- 
SlG  CO  Vugusta.  Ga.,  and  tor  the  concrete  and  culvert  work, 
to  Hi.    MUTUAL  CONSTRUCTION  I  !0  .  St     Petersburg. 

4.M.iiitg..iii.r..  Via.  Th.  contra. -1  I'm  paving  I '.ell  St.  has 
,,..T     "vard.,1    bv    II...    Cit,    Council    ...    JAM  IKS.  iN    &HALLO- 

WKLL.  Atlanta,  a1    $Si Bids   were  opened  Jan.  fi.   Robeit 

Tail  is  Treaa 

+ColtavIlle,  Ohio  The  contract  for  grading  an. I  macadam- 
izing Oak  s.  and  Villa  Marcl  Road  Tias  been  awarded  to 
jAlfEl  i ■  •  lRRON,  SToungstown,  Ohio,  at  $21,000.  (,.  M. 
Montgomery,   Soungstown,   is   Engr. 

M....~ Held.  oi.l...     i.  [erl  le,   Citj     Engr.,   has   completed 

nlar.v  i.,,   naving  various  streets.     Bide  foi    the   work   will  soon 

i 'rah    is 

Dli 

Indiana  (Official)  Lids  will  be  received  as  follows  tor 
various   road    Improvements.  .       ,      , 

Jan    81,  al  Medora,  by  the  Trustee  oi  Can   Township,  Jack- 

i,  ,,,  i ,.,,,  ,,i   two  streets  In  Sparksville. 

Joel   B    rlendi  i  Bon   Is  Trui  tei  „   _     _.   ._ 

F.i,    3,    al    Covington,    by    the   C nissloners   oi    Fountain 

Couni      "  in  ' '    i     toi I"  Jackson    I  own- 

W      B     °ra3     '«    Audi 

1 1,  iphl    b     H"    ■ ' I     loneri    ol  Can  oil  l  ounty, 

i   a  ma.  ada  m   i I  In   i  »eer  Creek    I  own- 
ship        M     G      II. nil    IS    Audi 

i  .  i,  it  K  ....   .   b      thi i  a   ..i    Stai  ki    '  ounty, 

for  tl n  I  In   1  'avis  Township      Charles 

w     '■'  '  '"'' 

p>,  i,    ,,     ,t    i  .an.  in.      b:     '  hi     i  lommli    lorn  1 1     ol    it.  ndi  icks 

''  <     '  ""  "'  ln" 

Lewis   W     Bordc  i  ,     , 

!••.  b.    7,    at    Muncl.  he    Con  of    Del 

no  I   r  oad   1 1     Harrison 

hip      !■'    \i    H'llllan  ,      .,     ,    . 

nl  fori     bj     i  hi     i ' I    '  llnton 

Perry, 
I     md  U "  'i  ov  n   hips     C.  1 mwell 

■•,,,  ■  ,,.  ,    i,.     1 1,.-   i  'ommli    loni  1 1     ol     ^l1;" 
n    Monroe  To 

■  •hi 

to    M     B     HOLMAN, 

•  ■<    '  "  •      "" 

+ iTllle,  ','!v 

RAY,  lndlanei 


at    $17,400,    for    the    construction    of    the    Mercer    Road,   Wii 
ington  Township. 

+Fowler,  Ind. — The  Commissioners  of  Benton  County 
awarded  the  following  contracts  for  road  improvements:  ' 
ahue  Road  to  W.  W.  EVANS,  Fowler,  at  $7795;  Noll 
L.  W.  ROOK,  Fowler,  at  $77(13;  Mailoux  Road  to  G 
BOWER,  Fowler,  at  $6760;  Farrel  Road,  to  W.  MAI 
Lafayette,  at  $0595;  Mason  Road  to  P.  J.  KENNEDY,  Te 
ton,   at  $7326;  Andrews  Road   to  W    W.    EVANS,   at  $10,5 

+  1 1.. nl  Ington,  Ind. — The  County  Commissioners 
awarded  the  following  contracts  to  GARRETT,  GORE 
BRINEMAN,  Liberty  Center,  for  improving  Huntington 
Road  at  $9384;  Roberts  Road  at  $13,648;  Day  Road  at  $1 
Poling  Road  at  $9381,  and  Henderson- Woods  Road  at 
Indianapolis,  Inil. —  (Official)- — Bids  will  be  received 
10  a.m.,  Feb.  2,  by  the  Board  of  Public  Works,  for  gr 
paving,  curbing  and  laying  sidewalks  in  various  St 
Henry  W.  Klausman  is  Engr.     Edward  A.  Ramsey  is  Clt; 

+Montlcello,     Intl. — The    Commissioners     of    White 
have  awarded  the  contract  to  C.  A.  KELLENBURGER,  at 
595,   for   constructing   the   Byroad   Road. 

+Willinmsport,  Ind. — The  Commissioners  of  Warren  ' 
have  awarded   the   contract   to    ANDREW   McKINSEY, 
fort,    at    $7494,    for    constructing    a    gravel    road    in    Ste. 
Township. 

Bridgeport,  111.- — The  Board  of  Local  Improvements  • 
soon  advertise  for  bids  for  the  construction  of  about  one  it 
of  vitrified  brick  and  concrete  paving.  .J.ihn  Spik.-r,  Vincen- 
Ind.,  is  the  Engr.     Dr.  Schroder  is  Chn.  of  the  Bd. 

Mlnonk,  111. — The  City  Council  has  decided  to  lay  al* 
three  miles  of  pavement.  The  estimated  cost  is  $116,1 
Melluish  &  Broyhill,  Bloomington,  111.,  are  the  Engrs. 

Quincy,  111. — The  Local  Improvement  Board  has  decider 
pave  North  16th  St.  with  tarvia  at  an  estimated  cost  of  (R 
F.  L.  Hancock  is  City  Engr. 

Rock  Island,  III. — It  is  reported  that  the  Board  of  L 
Improvements  will  pave  13th  St.,  from  First  to  Seventh  Jt 
with  asphalt.  The  estimated  cost  is  $17,710.  W.  Treichlq 
City  Engr. 

Ileloit,  Wis — The  City  Council  contemplates  laying  all 
two  miles  of  brick  and  concrete  pavement.  Robert  Cald'i 
is  City  Engr. 

Superior,    Wis It    is    reported    that    the    City    Council 

soon  advertise   for   bids   for  paving   Tower  Ave.,   between 
and  28th  Sts. 

+  U.II,     I'l.-.ii.e.  Iowa — The  contract  for  paving,   curbing 
improving  various  streets  has  been  awarded  by  the  city 
DES    MOINES    ASPHALT    CO.,    Des    Moines,    at    $71,793. 
were  opened  Jan.  5.     Noted  Dec.  11. 

Cedar    Rapids,    Iowa — I  Official) — The    Anderson    Land 
Masonic    Temple,    has   decided    to    pave    various    streets  in 
Vernon     Heights     section     of     the    citv.       The    estimated 
is    $10,000.      F.    A.    Greene    is    Resident    Engr. 

Leon,  Iowa — It  is  reported  that  the  city  will  pave 
of  various   streets.     Hugo  Moeller  is  City   Clk. 

Ilemidji.    Minn. —  Bids    will    be    received    by    the    AuditO 
Beltrami    and    Koochiching    Counties    until    Feb.    17,    for 
structing   state    Rural    Highway   No.    12.      The   work    is  dive 
into   seven    divisions   and   covers   a   distance   of   45.11    miles.^l 
L.   George,    Bemidji,   is  County  Audi',   of   Beltrami   County. 

II..I..I  I..  Minn. — Tt  is  reported  that  West  Superior  St.,  \ 
tween  15th  and  25th  Aves.  will  be  paved  with  brick  on  air 
crete   base.      The   estimated    cost    is   $65,343. 

Bids  will  be  received  by  the  County  Auditor  until  2  p, 
Feb.  5,  for  constructing  various  roads  in  St.  Louis  County.J 
Halden    is    County    Auditor. 

Winona,  Minn.— It  is  reported  that  bids  will  be  receii 
until  Feb.  is,  tor  const  i  noting  highways  in  East  Burns  Tml 
C.  W.  Andlng  is  Audr. 

Mitchell.  S.  I).-  It  is  reported  that  bids  will  be  receK 
until  Feb.  6,  for  grading  and  improving  various  roads  In  Pel 
Badger  and  Blendon  Townships.  R.  A.  Zangle  is  County  All 
Butte,  Mi.nl.  II  is  reported  that  the  city  will  pave  ll 
Park  St.,  between  Cover!  and  Caylord  Sts..  at  an  estlma 
cost  of  $29,395.     Paul   A.  Gow  is  City  Engr. 

+Kanaaa    i'i<>.     Mo.     The     contract     for    building    the   I 

GrOVe    and     Snl     .Mills     Load     has    I li    awarded     lo    (lie    KANS 

CRUSH  BR  ' ''  >  ,  ai    $26.69]       Noted  Jan.   l. 

Little  Rock,  \rk.  Bids  will  be  received  bv  the  City  O 
eil    until    Feb.    3,    for    paving    about    II    blocks.       Lund    &   Hill, 

W.st  Second  St.,  Little   Rock,  are   the   Engrs, 

+  Houston,  Tex.-  The  contract  for  paving-  Austin  St.,  ft 
McGowen  to  Elgin  Ave.,  lias  been  awarded  by  the  City  CO- 
eil    lo    the   TEXAS    BITULITHIC   CO.,    Dallas,    al    $20.57:1. 

Ill, nsl Tex.       (Official)       Lids     will     be     received     by 

Citv    C il    until    :'    p.m.,    Jan     31,    loi     p. Ming    Lee    St.   fl 

1 1 . , , , I ..      to     Clark     St.       The     estimated     cos!     Is     $9 ' 

San .L   is   city    Engr. 

Lufkln.    Tex.— (Official)       Bids    are    being     received    by 
rut    Council   foi    paving    carious  slr.-eis   In   the   business  Mel 
,,l    ii,,-    city        P      \      McCarthy    X-    Sons.    Lufkln.    are    the  Bn| 
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will   be   received   at   the   same   time   for   grading   about 

;s  of  the  Beaver-Lake  Crescent  Road. 

Angeles,  Wash. — Bids  will  be  received  by  the  Commis- 

of  Clallam  County  until  Feb.  3.  for  graveling  the 
road  from  Morse  Creek  to  Long  Prairie  Road,  a  dis- 
!  about  nine   miles. 

Angeles.    Calif. — The    contract    for    improving    Ruth 
tween   Fourth   and   Seventh   Sts.,   has   been   awarded   bv 

Trustees,  to  the  BARBER  ASPHALT  PAVING  CO.,  at 


he  contract  for  improving  Oxford  Ave.,  between  16th 
Washington  St.,  has  been  awarded  to  the  same  company, 
178. 

ngston,  Ont. — The  Board  of  Public  Works  will  soon  call 
ds  for  paving  six  blocks  on  King  and  Princess  Sts.  R. 
Clelland   is  City   Engr. 

"ancoover,  B.  C. — The  City  Council  has  awarded  the  fol- 
g  contracts  for  street  paving:  To  H.  J.  KAISER,  1601 
x  St..  for  paving  Victoria  Drive,  at  $133,922:  to  the 
MBIA  BITULITHIC,  LTD..  402  Pender  St.,  West.  Vic- 
for  paving  South  Cambie  St.,  at  $42,427:  Commercial 
at  $20,3S5:  Fir  St.,  at  $7317;  Cornwall  St.,  at  $1S,S94; 
Ave.,    at    $4744.      F.    L.    Fellows    is    Engr. 

INDUSTRIAL   WORKS 

loston,  Mass. — The  contract  for  the  erection  of  a  two- 
addition,  60x260  ft.,  to  the  plant  of  the  Thomas  G.  Plant 
Co.  has  been  awarded  to  FRED  T.  LEY  &  CO.,  INC., 
jfleld. 

ovidence.  R.  I. — Geo.  C.  Fogarty,  Olneyville  District,  will 
a  public  warehouse,   100x200   ft. 

Idgeport.  Conn. — The  Locke  Steel  Belt  Co.  will  build  a 
tory  factory,  60x240  ft.  on  Bishop  Ave.,  East  Bridgeport, 
nee  building  ■will  also  be  erected. 

irtford,  Conn. — Gordon  Bros.,  Allyn  St.  have  purchased  a 
t  Union  PI.  and  Church  St.,  and  will  erect  a  cold  storage 
louse.   50x150   ft. 

Talo,  >'.  Y. — The  Iroquois  Brewing  Co.  has  had  plans 
red  for  a  fireproof  storage  building  to  be  erected  at 
0   Pratt   St. 

York.    X.    Y (Borough    of    Brooklyn) — The    Central 

nic  Artificial  Ice  Co.,  Joseph  Cook,  Pres.,  543  Madison  St., 
lyn.  is  having  plans  prepared  by  Arthur  Koch,  Arch..  26 
St..  Brooklyn,  for  the  erection  of  a  two-story  brick  and 
>te  ice  plant.  100x180  ft.,  on  Atlantic  Ave.,  between  Grand 
lasson  Aves.  The  estimated  cost  is  $150,000. 
lochester,  >".  Y. — The  contract  for  the  erection  of  a  six- 
warehouse,  70x270  ft.,  at  Maple  St.  and  the  Erie  Canal, 
e  Buffalo,  Rochester  &  Pittsburgh  Rv..  has  been  awarded 
GORSLINE  &  SWAN  rriXsTP.rCTION  CO..  245  Powers 
Rochester.  Maynicke  &  Franke,  25  East  26th  Sts.,  New 
are  the  Archs.     Noted   Dec.   18. 

racnse,    X.    Y. — The    John    Single    Paper    Co.,    519    South 
will    erect    a    four-storv    brick    and    steel    fireproof 
louse.    96x200    ft.,    at    West    Jefferson    St.    and    Onondaga 

The  estimated  cost  is  $100,000. 
nkers.  N.  Y. — Bids  are  being  received  for  the  erection 
'our-story  carpet  factory  for  Alex  Smith  &  Co.,  on  Pali- 
\ve.  M.  J.  Land  is  Mer.  of  the  company. 
r«h  Vmboy.  X.  J. — The  United  States  Cartridge  Co.  will 
a  three-story  addition  to  its  factory  on  State  St.  The 
ng  will  lie  of  reinforced  concrete.  The  estimated  cost 
.000. 

'hlladelphia.  Penn. — The  Supplee-Biddle  Hardware  Co. 
warded  the  contract  for  the  erection  of  an  eight-story 
rced-concrete  addition  to  the  west  side  of  its  factory  on 
to  JOHN  G.  BROWN,  Philadelphia.  The  company 
ilans  to  erect  another  addition  to  the  east  side  of  its 
ng. 

rfolk.  Vn. — The  contract  for  the  rebuilding  of  portion  of 
lant  of  the  F.  S.  Royster  Guano  Co..  1604  Munsey  Bldg., 
nore.  Md.,  recently  destroyed  bv  fire,  has  been  awarded 
J.  ROSE.  Rockv  Mount.  X.  C.  The  building  will  be 
construction,   100x600  ft.     P.  S.  Gilchrist,  Charlotte.  N.  C. 

Arch. 
latni,  Tenn. — The  Twin  City  Coal  &  ic<    Co.,  recently  or- 
?d  with  tal,  will  erect   an   Ice   plant  and  ice- 

factory.     The   estimated   cost   is  $30,000. 
lrlnnnti.  Ohio      The    Plant  &  Cohen  Co..   manufacturer  of 
contemplates    the    erection    of   a    new    factory.      Daniel 
lan,  414   East    Eight   St.  is  Vlce-Pres. 

■veland.  Ohio  The  National  Telephone  Supplv  Co.  plans 
ect  a  three-story  and  basement  factory,  estimated  to 
160.000.  Richardson  &  Yost,  354  Rockefeller  Bldg.,  are 
rchs. 

•v.- 1 nii.l.    Ohio — The    Fireproof    Storage    Co.,    5799    Kin-lid 

land,    is    having   plans    prepared    by    E.    P.    Gibbons, 

'    Euclid    Bldg.,   Cleveland,    for    the   erection   of  an 

•Story     warehouse,     80x200     ft.       The     estimated     cost     is 

00. 

•  rolt.    Mich.      Albert    Kahn   and    E     VVilby,   Archs.,   58  Lnf- 

Ave  ,   are    pi  epai  ins   plans   for   a   thn  i    base- 

iuse,  60x160   it.   for   F    K     Stearns   ,v   Co      Bellevue 

Bfferson   Ave..    E.    Detroit.      Thi  ■;:.. i. 

troll.  Mich. — Tl  C.  Oeint.  Arch.,  1"  Tampan  Bldg.,  lie- 
Is  preparing  plans  for  a  four-story  factory,  lrt"\l",v  ft 
Wegener  &  Son,  387  Rlopelle  St.  The  estimated  cos!  is 
00. 

•  Rivers,  Wis.  Tie  Hamilton  Mf|  Co  will  erect  a  four- 
addition,   60x200   ft.,   to  Its   facti 

den.   lT«ah— The   American   Can    MiV,   Co.    has-   seen 
mil   will   erect  a  factory.     The  estimated   cosl 
rot„„,    vt  n*h.— The    Pacific    Iron    ,v    Steel    Co.    has    leased 
tract  i.r  tide  land  on  the  mlddli    wati 
ucti  il  for  the  ma  nuf  ictui  e  of  pis   Iron 
itlTnateil    cost    Is    $:,o,oao.      Gen.    I. owls   Casey,    Seattle.    Is 

I.      NlXOn,    Seattle      ' 

«    Lngelea,   Calif. — C. 


Treat. 

Son.    Archs.,   33.r.    Tnwno 
lea,   for   the   Santa 


Monica  &  \  enice  Ice  &  Cold  Storage  Co.  The  building  will  be 
o-xlo6  ft.,  of  brick  and  corrugated  iron  construction. 

Plans  are  being  prepared  by  E.  J.  Borgmeyer.  Arch.,  Stim- 
son  Bldg.,  for  a  two-story  brick  factory,  50x70  ft.,  with  a 
one-story  extension.  40x50  ft.  The  building  will  be  erected  at 
S8-?*011  and  ^an  Pedro  Sts.  for  the  Keystone  Brazing  & 
Welding  Co.,   715  North  Main  St. 

Los  Angeles,  Calif.— The  Western  Switch  &  Frog  Co.  has 
secured  a  three-acre  tract  at  Harbor  Citv,  near  Los  Angeles, 
??c«™  'x!61'^'  ,?  factory,  60x180  ft.  The  estimated  cost  is 
$75,000.     H.  W.  Renick  is  Pres.  and  Gen.  Mgr.  of  the  company. 

Modesto,  Calif The   Pratt-Lowe   Preserving  Co.   will   erect 

an  addition.  107x144  ft.,  to  its  cannery.  W.  B.  Crane  is  Mgr 
of  the  company. 

Xewhall.  Calif.— The  Dryden  Mfg.  Co..  Chicago,  I1L,  has 
purchased  a  40-acre  tract  near  Newhall,  and  will  erect  three 
paper  pulp  mills,  at  a  cost  of  $130,000.  The  pulp  plant  will 
si  in'-11*5  f$v  mai;n'ne  shop,  65x90  ft.,  and  office  and  wareroom, 
8oxl0o  ft.     Geo.  P.  Dryden  is  Pres. 

San  Francisco.  Calif. — Edmund  Kollofrath,  Arch  5S0  Bel- 
vedere St  has  prepared  plans  for  an  addition  to  the  Merchants' 
Iche*,S  StW  Elant\  a  .  Montgomery  and  Lombard  Sts. 
Ts  $60  000  stories,  SSxS9  ft.     The  estimated  cost 

Berlin,  Ont.— The  Berlin  Plate  Glass  &  Mirror  Co.  has  pur- 
chased a  site  and  will  erect  a  factory  at  Victoria  and  Edward 
Sts.     The  building  will  be  two  stories  with  1300  sq.ft.  of  floor 

Southampton,  Ont.— The  Steel  Furniture  &  Fittings  Co  is 
having  plans  prepared  for  the  erection  of  a  new  factory  The 
estimated  cost  is  $25,000.  "     "l}-      lne 

Lulu  Island,  H.  C— The  Morrison  Steel  Wire  Co.,  Van- 
factorv  purchased   a   16-acre   site,   and   will  erect   a 

FEDERAL    GOVERNMENT    WORK 

Ta„Bo,i,d,ne;rCfei'1Sea'  Mass.— Bids  were  received  as  follows. 
Jan.  24,  by  the  Bureau  of  jiards  and  Docks.  Navv  Dept  Wash- 
ington. D.  C.  for  the  construction  of  a  building  for  the  heat- 
ing plant  at  the  Naval  Hospital.  Chelsea.  Mass.:  Conners  Bros. 
Co.,  Lowell,  Mass..  $23,S19:  Darling-Slade  Construction  Co 
S6^0^'  Q^1'-*24'496;,0'  ?-  Purrington  &  Co..  Providence 
fi?-hi*  4-'9.'S:  ^  <?rner-Bartels  Co..  3S  Park  Row.  New  York. 
$22, .34:  Coleman  Bros.,  Chelsea,  Mass.,  $24,960.  Noted  Jan.  l! 
Armory— Springfield.  Mass.— The  U.  S.  Government  has 
recently  purchased  a  site  in  the  rear  of  the  Howard  St 
armory  upon  which  will  be  erected  an  addition  to  the  pres- 
ent building  The  estimated  cost  is  $S0,000.  Col.  William  C. 
Hayes   has  charge   of   the   work. 

„„,Re?,?'ri,"s:  ^hPrfrrF,"rt  Totten.  N.  Y.— Bids  will  be  received 
until    10   a.m.,    Feb.    lb.    by    Capt.    A.    J.    Cooper,    Coast    Artillery 

?o°r,Pv,S'  n  lrA-HPo*rt  I0tVn-  I£.Y-  for  making  general  repairs 
to   the   Q.   M.   short   wharf  at    Fort   Totten. 

Dredging— New    York,    N.    Y.— Bids  will    be    received    until 

noon,   Feb.   20,   by  Col.   s.   W.    Roessler,  Corps   Engrs     U    s;     . 

Army  Bldg..  New  York,  for  dredging  in  Flushing  Bay,  New 
l  ork. 

•  Dredging— New    York,    N.    Y. — Bids    will    be   received    until 
noon.    Feb.    24.    by   Col.    W.    M.    Black,    Corps    Engrs.,    U    S     \ 
Army  Bldg.,  for  dredging  in  Hudson  River  channel,  New  York! 

...Dredging—Philadelphia.  Penn.— The  War  Department. 
\\  ithersponn  Bldg.,  will  receive  bids  until  Feb.  10.  for  dredg- 
ing the  turning  basin  and  channel  in  the  Delaware  River 
between  Lalor  St.  and  the  Pennsylvania  R.R.  bridge,  Trenton' 
•  Jj  T-he  work  will  require  the  removal  of  about  517  500 
cu.yd.  of  material,  the  depth  of  cutting  varying  from  2  to 
14  ft.,  with  a  general  average    of  about   11    ft.' 

Gasoline  Tanks.  Etc.— Washington  Barracks.  D.  C. — Bids 
will  be  received  until  10  a.m.,  Jan.  31.  by  l.t.-Col.  Joseph  E. 
Kuhn.  Corps  Engrs.,  I  .  S.  A.,  Washington  Barracks  for  fur- 
nishing two  gasoline  tanks  an. I  accessories.  Each  tank  shall 
be  36  in.  in  diameter  and  7  ft.  long  between  heads  (inside 
dimensions)  made  of  -in  plates  on  sides  and  ends  with  54 
in.  rivets,  placed  1  ■■,  in  between  centers.  The  tank  shall  have 
only  one  longitudinal  seam. 

^Pontoons  and  pipe  Lines— Norfolk,  Va. — Bids  will  be  re- 
ceived until  noon,  Feb  28,  by  Lt.-Col.  E.  Eveleth  Winslow 
Corps  Engrs..  CI.  s,  ,\.  for  constructing  ami  delivering  pon- 
toons an. I   ! line   for  dredge  ••Currituck."     Noted   Oct.   9. 

Lock  Gates,  Etc— Wheeling,  W.  Ya.— Bids  were  received 
Jan.  in.  by  Maj.  .1.  P.  Jervey,  Corps  Engrs..  II.  s.  A  .  for  fur- 
nishing and  erecting  steel  loch  gates  ami  bear-trap  leaves 
for  Dam  No.  Jv.  .Hue  liner,  as  follows:  (a)  Lock  gates'  iM 
bear-trap    leaves:    Independent     Bridge    Co..    ..,>    * :! -c  r. :; 7 ■'    no 

$34,461     (r mmended     foi  e);     Penn     Brio 

Falls.  Penn.,  (a)  $36,862  (recommended  tor  accept 
(b)   $34,67S.      Noted    Dec.    IV 

Hull, ling —  port  Moult,!,.,  s.  ,-_i>j,|s  were  received  Jan  20 
bv  the  Constructing  Quartermaster,  Port  Moultrie,  for  con- 
structing 12  noncommissioned  officers'  quai  ollows: 
Algernon  Blair,  Montgomery,  \i.i  117.646  (recommended  for 
Simons  Maranl  Co.,  $22,500  P  D  Hay  $18,276- 
John  E.  Blanchard,  I  Taxi,,,-.  s2i,,;,v4  ,; 
inner,   $22,380,     Noted    Dec.   2."..  ^ 

OBli-crs'     Quarters—  Key     West.     Fla. — The     following     bids 
1  7.    bj     II     K     SI  m I.   rh.    Bureau   of    Yards 

ind  Docks.  Navy  Dept.,  Washington,  D.  c.  for  the  construction 
i  he    mi  \  al    stat  ion     k.  v    West 

Hi  nry  Monk'  P<  n- 
sacola,   Fla.,   817.860.      Not 

Looks     a  ii. i     Dams     Carthage,     Tenn. — Engineers     of     the 

D     s     w  .in    i  ii  pai  tment    I  I  >,-.  bly   on     i 

in   Improve   the   Cui  Tenn 

and  Burnstde,  K\  .  by  th.    construction  of  locks  and  .1. 
a  cost  of  $4,000,000. 

<  re<e    \l.iilni.-nts  for  Locks      Nashville.   Tenn — Bids  will 

Ived    until    Pi 
r    s    a.,   for    bnlldlns    • 
and  >'.  Cumbei  land    ' 
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Material  for  Dam — Cincinnati.  Ohio — Bids  will  be  received 
until  2  p.m.,  Feb.  24,  by  Lt.  Col.  H.  Jervey,  Corps  Engrs., 
U.  S.  A.,  Cincinnati,  for  furnishing  and  delivering  wicket  irons, 
props,  service  bridges,  and  Poiree  trestles  for  Dam  No.  2a, 
Ohio  River. 

Conduit  and  Wiring  System — Bay  City,  Mich. — Bids  will  be 
received  until  3  p.m.,  Feb.  11,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept..  Washington,  D.  C,  for  a  conduit  and 
wiring  system  "and  lighting  fixtures  at  the  U.  S.  court  house 
and  post  office,  and  custom  house  at  Bay  City,  Mich. 

+  Pine  and  Hardwood — Detroit,  Mich. — The  contract  for  the 
sale  of  a  specific  amount  of  Norway  pine,  white  pine  and 
mixed  hardwoods  from  the  Lighthouse  reservation  on  Big 
Charitv  Island.  Saginaw  Bay,  Lake  Huron,  Mich.,  has  been 
awarded  to  WATSON  &  RICHARDSON,  Bay  City,  Mich.,  at 
$1469.      Noted   Jan.    1. 

+  iin:n  rj  <"-: — Detroit,  Mich. — The  contract  for  quarrying 
rock  from  the  Lighthouse  Reservation.  Middle  Islai  d,  near 
Marquette,  Mich.,  has  been  awarded  to  Y.  L.  DU  ROCHER, 
Sault  Ste.  Marie,  Mich.,  at  $1000.     Noted  Jan.   15. 

Building  Materials — Leavenworth.  Kan. — Bids  will  be  re- 
ceived until  11  a.m.,  Feb.  17,  by  R.  V.  La  Dow,  Supt.  of  Prisons, 
Dept.  of  Justice,  Washington,  D.  C,  for  furnishing  and  deliv- 
ering at  the  U.  S.  penitentiary,  Leavenworth,  Kan.,  for  the 
hospital  building  of  that  institution  the  following  material: 
Rough  lumber  for  frames  and  interior  finish,  doors,  cast  glass 
work,  and  finishing  hardware. 

+  Outlet  Pines — North  Platte,  Neb. — Contract  has  been 
awarded  to  the  EAST  JERSEY  PIPE  CO.,  50  Church  St.,  New 
York  Citv,  N.  Y.,  for  furnishing  lock-bar  steel  pipe  for  outlet 
conduits 'for  the  Miniature  Dam,  North  Platte  project.  Neb. 
The  material  to  be  furnished  consists  of  536  ft.  of  4S-in.  pipe. 
The  price  f.o.b.  cars,  Patterson,  N.  J.,  is  $4288.  Noted  Jan.  15 
under  Los  Angeles,  Calif. 

Steel  Reinforcement  Bars — Great  Falls,  Mont. — Bids  were 
received  Jan.  20,  bv  Chas.  P.  Williams.  Acting  Supervising 
Engr.,  Great  Falls,  for  furnishing  about  750.000  lb.  of  steel 
reinforcement  bars,  as  follows:  Schedule  1,  Milk  River  project 
Vandalia  Dam,  Schedule  2,  Sun  River  project,  schedule  3, 
Flathead  project.  Paul  J.  Kalman  Co.,  1401  Pioneer  Bids.,  St. 
Paul  Minn.,  square  cold  twisted,  f.o.b.  cars.  Chicago,  111..  (1) 
$5179-  (2)  $4272;  (3)  $10,362;  Inland  Steel  Co.,  First  National 
Bank'  Bldg.,  Chicago,  111.  square  cold  twisted  openhearth 
steel  f.o.b.  cars,  Indiana  Harbor,  Ind.,  (1)  $5065;  (2)  $417 1, 
(3)  $10,134;  Jones  &  Laughlin  Steel  Co.,  Lake  and  Canal  Sts.. 
Chicago.  111.,  plain  square  or  diamond  bar  f.o.b.  cars  Pitts- 
burgh! Penn.  (1)  $4607;  (2)  $3797;  (3)  $9220;  Jones  &  Laughlin 
Steel  Co  Lake  and  Canal  Sts..  Chicago,  111.,  square  twisted, 
fob!  cars  Pittsburgh,  Penn.,  (1)  $4801;  (2)  $3958;  (3)  $9609; 
Corrugated  Bar  Co..  Mutual  Life  Bldg.  BucaloN.  Y  corru- 
gated square,  f.o.b.  cars  Lackaganna,  N.  Y.,  (1)  $4933,  (2) 
$4074j_(3)    $9S77.      Noted   Dec.   25. 

Lock  Gates — Dallas.  Tex. — Bids  were  received  Jan.  19  by 
Maj  T.  H.  Jackson,  Corps  Engrs.,  U.  S.  A.,  for  erecting  two 
pairs  of  steel  lock  gates  as  follows:  (a)  To  construct  and 
erect  two  pairs  of  steel  lock  gates  and  fittings  at  the  Sabine 
Nachez  Canal;  (b)  alternate  bid  for  fabricating  and  delivering 
at  Port  Arthur,  Tex.,  all  material  necessary  for  construction 
of  two  pairs  of  steel  lock  gates:  Penn  Bridge  Co.,  Beaver  Falls, 

(a)    $29,700;    i  l.i    $18.! :   Chicago   Bridge  &  Iron  \\  orks 

Chicago,  111.,  la)  $21.-""  in  roninvnded  for  acceptance  ,  (b) 
$17,300;  Milwaukee  lui.l...  .'....  Milwaukee.  Wis.,  a)  |25.970 
(b)  $18,070:  Grainger  &  Co  In.  Louisville,  Ky.  (a)  $28,000 
b  $18,500;  Riter-Conley  Mfg.  Co.,  Pittsburgh,  Penn..  (b) 
$18.22ii:   [ndependi  nt   Bridge  Co.,  Pittsburgh,  Penn.,  (a)   $25,096, 


(b)    $17,976.     Notfd  Dec. 

4-steel  Highway  Bridge-  San  Juan  River,  X.  M. — The  con- 
tract' for  thi  construction  of  the  steel  highway  bridge  across 
the  San  Juan  River.  Navajo  Reservation,  N.  M„  has  been 
awarded  to  the  EL  PASO  BRIDGE  &  IRON  CO.,  El  Paso,  Tex., 
25.     Noted  Aug.  21 

+  Post  Office — Pocatello,  Idaho-  Oscar  Wenderoth,  Superv. 
•  rcT  •;  Depi  ngton,  D.  C,  has  awarded  con- 
tract fo                       tion  ol   a   iH.st   office  a1    Pocatello,   Idaho, 

to  PALMBERG  &  MATTSON,  Astoria,  Ore.,  al  $93,675.  Noted 
Dec.   18. 

cinny  Wall— Bremerton,  Wash.—  Rids  were  ,,  ,.  lyed  Jan.  17, 
,,,    ||     i'  .      ...      i    i,     Bun    LU  of^Yards  and  I>c. ('ks,  Navy  D.pt., 


■  ttle    Wash.,  $14,700:  Arvid    Levergreen,    I11V4    Melrose  £ye., 

,.    Lent,   221    Burwi  II    Vve  .    Bri  mi  rton,  112,- 

i  o.,   I-  wis   Bldg  .   Portland,  Ore., 
I  Dei 

*  Baleen      Foi  '    Worden,   We 

ii    Fori    Worden,  hi        '   irded  to 

;  |  Lttll 

nd,   WasTia  >'  ! 
Noti  >i  Jan,  16. 

Renal™     to     1 1 '»      ] '"'  ' '  ■'  ",l      '  "  '        "      "  ,:      ''" '" 

..i    Jan     22  tl  en     reci  Ived    i 

i.  ndi  i 
thi     Ll|  in ii  ■     In   I-  ■  toi 

ii. Station  .  0.  B. 

■  Id.  .i    to   pu  oi  I' 

'  ;  

li  radio     I 

Rocfc      II-  '•'  ■■■'      " 

ii      Ri  -        '  Bngrs., 

io  il   "  100  cu.yi 

ul I ■ 

n    i  i  in 

■tii.-mMiing    Hock     Han    IPrati 

Roi  i.   in  Ban   In  ■  •"- 
Noted  D 


('aide — Panama. — Bids  were  received  by  the  General  'iji 
chasing  Officer,  Isthmian  Canal  Commission.  Washington,  V 
Jan.  21,  for  furnishing  cable  under  the  following  alterna|-| 
propositions:  (A)  270  pieces  cable,  each  781  ft.  long,  t-,» 
210,870  ft..  No.  12  B.  &  S.  gage.  13  solid  conductors,  60  pt2 
cable,  each  781  ft.  long,  total,  46,860  ft.,  same  gage,  nine  14 
conductors,  with  680  cable  bell  ends  and  900  gal.  filling  t|. 
pound,  cable  to  be  rubber  covered  with  lead  sheath;  (B'S 
pieces  cable,  each  2338  ft.  long,  total,  210,420  ft.,  No.  12  B.  « 
gage  and  20  pieces,  2338  ft.  long,  total,  46,760  ft.,  cable  tit 
Kerite  braided  cable,  no  cable  ends  or  filling  required;  !) 
same  as  (A),  cable  to  be  varnished  cambric  with  lead  8he« 
Electric  Cable  Co.,  17  Battery  Place,  New  York,  (A)  $143,ri 
(B)  $111,107;  General  Electric  Co..  Schenectady.  N.  Y.,  1 
$117,510;  (B)  $86,225;  (C)  $99,844;  B.  F.  Goodrich  Co.,  AkJ 
Ohio,    (A)    $111,321;*    Hazard    Mfg.    Co.,    50    Dey    St.,    New  I1* 

(A)  $104,657;»     Kerite  Insulated   Wire  &  Cable  Co..  New  Yt 

(B)  $11111.153:  National  India  Rubber  Co..  New  York.  (A)  $J 
372;*  (B)  $85,S02;  Safety  Insulated  Wire  &  Cable  Co.,  It 
Liberty  St.,  New  York,  (A)  $98,874;*  (B)  $66,307;  Sim* 
Wire  iV-  Cable  Co..  201  Devonshire  St..  New  York,  (A)  $101t«- 
(B)  $71,256;  Standard  Underground  Cable  Co.,  Pittsbu*! 
ruin..  (A)  $99,462;  United  States  Steel  Products  Co.,  50  Ch.4 
St..  New  Y'ork.  (A)  $112,428;  (C)  $117,282:  Western  Ele.fc 
Co.,  463  West  St.,  New  York,  (A)  $109,680.*  Only  one  of* 
three  propositions.  A,  B  or  C.  will  be  accepted.  Also  11 
1,064,000  duct  ft.,  four-duct  multiple  vitrified  salt  glazed  v 
duit.  in  pieces  3  ft.  long,  duct  opening  3  Vi  in.,  outside  divi- 
sions s"iix^7«  in  H  B.  Camp  Co..  Flat  Iron  Building.  .1 
York,  $6S,572;  American  Sewer  Pipe  Co.,  Evans  Bldg.,  Wi. 
ington.   D.   C,   $67,850. 

•Bidding   on   cable   without   cable    end    bells   and    filling. 

Dynamite — Panama — Bids  were  received  as  follows,  n 
24,  by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A.,  General  r- 
chasing  Officer,  Isthmian  Canal  Commission,  Washington,  P. 
for  furnishing  (a)  100, 000  lb.  saltpeter  dynamite,  45%  n  > 
glycerin  and  (b)  350,000  lb.  saltpeter  dynamite,  60%  n  j- 
glycerin:  Atlas  Powder  Co.,  Wilmington,  Del.,  (a)  $11.-. 
(b)  12.6c:  total,  $55,750;  E.  I.  du  Pont  de  Nemours  Per 
Co.,  70  West  St.,  New  York,  (a)  11.17c;  (b)  12.23c;  tU, 
$53,975;  Hercules  Powder  Co.,  Wilmington.  Del.,  (a)  111 
(b)  12.44c;  total,  $54,820;  Kevstone  National  Powder  Co.,  1- 
porium,    Penn.,    (a)    11.6c;    (b)    12.7c;   total.    $56,050. 

Electric  Welding  Outfit  and  Tinsmith's  Pinte-Bendlng  II. 
Ete. — Panama — Bids  will  be  received  until  10:30  a.m.,  FV7, 
by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A..  Washington,  DM 
for  furnishing  electric-welding  outfit,  tinsmith's  plate-benig 
roll,  steel  locker  cabinets,  etc.,  at  Panama. 

Motor-Driven  Air  Compressors,  Exciter  Sets,  Autotr* 
formers,  Ete. — Panama — Bids  will  be  received  until  SO 
a.m..  Feb.  3,  by  Maj.  F.  C.  Boggs,  Gen.  Purchasing  0f«. 
Isthmian  Canal  Comission,  Washington.  D.  C,  for  funn- 
ing motor-driven  air  compressors,  exciter  sets,  autotri- 
formers,  switchboard,  steel  rails,  pressure  oil  distrlbut, 
agricultural    plow,    doors,    windows,    sash    and    lumber. 

MISCELLANEOUS 

+  I)reilsiiiK — Boston,  Mass. —  (Official) — The  Directors  0  tt 
Port  of  Boston  have  awarded  the  contract  to  the  BAY  ST"I 
DREDGING  CO..  LTD..  Boston,  for  dredging  197.350  H 
outside  harbor  line  and  320,000  cu.yd.  inside  harbor  lin  «i 
$80,802.  Bids  were  opened  Jan.  7.  List  of  bidders  1* 
Jan.   15. 

Fire  Station — Boston.  Mass. — The  City  Council  ha 
appropriation  of  $S0,000  for  a  new  fire  station  in  Charleses. 
Mass. 

+  Switch   Tower — Boston,   Mass. — The    Boston    ,v 
Co.    will    replace    Tower    A.    destroyed    by    lire    Jan.    14,  wl  I 
concrete  tower,  to  cost  $35,000. 

*  +  l''reight     Vnnl — Boston,     Mass. — See     item     under 
ways:    Massachusetts. 

Iliiv    Improvement-   Boston,    Mass.— A    bill    to    exp. 

[or    the    Improvement   of   Dorchester    Bay    has   been  Irt 

duced  Into  the  legislature,  the  work  to  he  in  charge  ol* 
Directors  of  the  Port  of  Boston,  by  whom,  together  wltH 
State  Board  of  Health,  the  work  has  been  1  oeommei* 
Prank  \V.  Hodgdon.  In  Central  St.,  is  Chief  Engr.  of* 
rectors. 

+Flre     Escapes-    Bridgeport,     Conn. — The     Board 
cation    has    awarded     the    contract     to    the    STANDARD 
CO         Bridgeport,      for      furnishing      and      equipping     set 
schools   with    fire   escapes,  at   $12,712. 


Vllliunv       New      York.     N.     Y. —  Bids     will     bi 
|,',.|,      |t;     |,\      lie      Public    Service     Commission,     154    Nad 
N,.„     fork,    for    the    reconstruction    of    the    Steinway   1 

This  1  • 1  .  ucl  ion   Is  for  the  purpose  ol    pi  icing   Ml 

1,  for   temporary   operation,  and   will   include  the 

iMtlon   of   an   escalator,   eonsl  1  not  ing   cross-overs,    laying 

1   en  ■  tins    1  tnlbm   .  nti  no  .  s.   .  t.-       pi.i.i 

.,  ,„i    i,,,  m    ol    conl  1  in  1    111:0     hi     s,  en    al    the    office    ol    UK 
mission. 

Timber  New  York,  N.  Y.— (Borough  ol  Phi  I 
I,  |ff|,  |al  1  Bid:  u  ill  b.-  re,  .  ive.l  until  :;  |.  111  ,  !•  I'll 
tl,,      pat  l<     Hoard,     Dept.    of     Parks,     6  11  Ii     SI      and     W 

1 ; 11  h    ol     M.i  "''ii  In  n.    1  01     1  in  in.'  ii'"'      11  '"I    d.dlverlni 

I,,  r    foi    1  >epai 1 'arl        is :h    of   The   Hron. 

I'l-r   Work      New     York.    N     V        IB h    ol     M.uili.ii 

(Ollb  1. ill       Bbl        were     re .1      Inn      21,     l>>      It.     A     C. 

C '      "I     I...,   I        am I     I'-errl. 

I  in |      cl„Hs    2.    which    provides    l.o     .  oiislriiclbm 

,   „i    ,„  '     t.i,  i     ,i    lb.    root    ..I    w.    t    ii; lb   si  .   North 

|| |     1,       ol         VL.  Illl    'II    111.       toeellier      V,   Hli       I  lie      I' 

I'oUU.I    'I  b.llS        Id'    '         ""I       ■   "I'       Will'.      .'"lie,   ,1.11,1.       II. 

,  ,,     -ii,.     bin  i  follow      w      P    Beaver,    322    KIHli     ' 

I  ,,i  .      \     Bui  ke    .v    Sons   Co  .    2li    W  ■    '     I2d    St.,    Ii»  .1  ";" 

g  ,,  .  'I'M,        I         I'o    ,  \\    .nil 

John    Monks   A    s..n.    82    Beai  er    st 

m.i Iros     Co.,    ii    Pine    St..    I848.6'- 

Woolworth    Bids  .    1544,488;    Holbt 

poratlon,    331    Madison    Ave.,    $487,818;    U.    B 
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ovement    Co.,     Ill     Broadway,     $564,417;     Godwin    Construc- 
>n  Co.,   251    Fourth  Ave.,  $50S,61S;    Phoenix  Construction  Co., 
Park    Row,    $607,916.      All    bidders    of   New    York. 

+Relnforoed  Concrete  Foundations — Jersey  City,  N.  J. — 
RIGHT  &  KOWALSKI,  who  recently  bought  out  the  con- 
•te  interests  of  the  Commonwealth  Roofing  Co.  in  Jersey 
;y,  N.  J.,  have  been  awarded  the  contract  for  the  construc- 
n  of  the  reinforced-concrete  foundations  for  two  150,000-gal. 

tanks,  to  be  located  at  the  plant  of  Halstead  &  Co.,  Jersey 

Fire  Station — Trenton,  N.  J. — W.  P.  Enderbock,  Arch., 
nerican  Bldg.,  Trenton,  is  preparing  plans  and  specifica- 
>ns  for  the  construction  of  a  fire  station  at  Bridge  and 
■oad   Sts.     Estimated   cost,   $15,000. 

^Excavation,  Grading,  Etc. — Baltimore,  Md. — The  Federal 
ague  Baseball  Club,  C.  W.  Rasin,  Pres.,  Washington  Apart- 
its.  Baltimore,  has  awarded  the  contract  to  WILLIAM 
YERS.  West  Diddle  St.,  Baltimore  for  the  excavation, 
ding  and  drainage  required  at  the  ball  park  at  about  $10.- 
).  The  contract  for  the  construction  of  bleachers  and 
indstands,  to  cost  $100,000,   will  be  awarded   soon. 

Drainage — Monroe,  Ga. — The  Atlantic  Engineering  Co., 
jrmania  Bank  Bldg.,  Savannah.  Ga..  is  preparing  plans 
r  a  7% -mile  ditch  and  five  miles  of  laterals  for  Jacks 
•eek  Drainage  District  of  Walton  County.  Estimated 
st,    $23,000. 

1r+Dredge  Ditches — Clarksdale.  Miss. — Bids  were  opened 
n.  S  by  the  Commissioners  of  Harris  Bayou  Drainage  Dis- 
ict,  Clarksdale,  for  30  miles  of  dredge  ditches.  The  con- 
ict  has  been  awarded  to  the  CANAL  CONSTRUCTION  CO., 
licago,  111.,  at  12.45c.  per  cu.yd.  The  work  will  require 
■out    815,000    cu.yd.    of    excavation. 

Levee — Memphis,  Tenn. — G.  C.  Love,  Comr.  Pub.  Wks.. 
;mphis,  will  have  plans  prepared  for  the  construction  of 
levee  to   protect   North   Memphis. 

+Subway — Memphis,  Tern. — The  contract  has  been  awarded 
the  FOX  CONSTRUCTION  CO.,  El  Reno,  Okla.,  for  the  con- 
uction  of  the  proposed  subway  under  Georgia  Ave.      It  will 

used  as  an  approach  to  the  new  freight  terminal  of  the 
icago.  Rock  Island  &  Pacific  Ry.  Co.  Estimated  cost, 
000,000. 

+<anal — Right,  Tenn. — Bids  were  opened  Jan.  10  by  A.  M. 
iffman.  Secy.  Board  of  Directors,  Right,  for  the  construc- 
>n  of  a  7-mile  canal  at  9c.  per  cu.yd.  The  work  will  re- 
Ire   170,000    cu.yd.   of  excavation. 

Drainage   Canal — Selmer,   Tenn. — Bids  will   be   received   un- 

Feb.  3  by  H.  P.  Wood.  Atty.,  Selmer,  for  8M>  miles  of 
alnage  canal.  The  work  will  require  the  excavation  of 
5,000  cu.yd.  of  excavation  and  35  acres  of  clearing.  The 
,tton    Engineering    Co.,    Jackson,    Tenn.,    is    Engr. 

Ditch — Canton.     Ohio — Bids     will     be     received     until     Feb. 

by  the  County  Commissioners,  Canton,  for  constructing 
e   Meese    Ditch    in    Washington    Township.      C.    L.    Stones    is 

Protection  Wall — Portsmouth.  Ohio — George  Wilhelm, 
ty  Engr.,  is  preparing  plans  for  the  flood  wall  for  the 
Suction  of  residents  of  the  West  End.  Estimated  cost 
out    $50,000. 

+  «.r:iiiiivi:iini — Indianapolis,  Ind. — The  Federal  League 
■ball    Club,    it    is    reported,    has    awarded    the    contract    to 

K.  MTLLTKAN,  State  Life  Bldg.,  Indianapolis,  for  a  grand- 
P   at    about    $75,000. 

+Dltch — Monticello,      Ind. — The      County      Commissioners 

ded    the   contract    to    STANTON    Sl'KNCICR.    Wolcott, 

1,   i.ii    the   construction   of   the    Rodgers    Ditch,   at    $10,000. 

bandstand,    Etc. — Ann    Arbor,    Mich. — The    Athletic    Board 

Control  of  the  University  of  Michigan,  Ann  Arbor,  will 
I  for  bids  soon  for  the  construction  of  a  reinforced- 
acni.-  grandstand  with  a  seating  capacity  of  15,000. 
of.  A.   S.   Whitney   is  Chn.   Bd. 

■fii.irn  mill  silos  Pontiac,  Mich. — James  C.  Couzeni  De- 
lt,  Mich.,  lias  awarded  the  contract  to  JAMES  II.  SMITH. 
Commonwealth  Bldg.,  Detroit,  for  the  construction  of  a 
■  I. .ii  n  ami  two  silos,  to  cosl  *. 10,000.  The  barn  will  be 
j  Itorles,    214x100    ft. 

■rimming    Pools     Chicago,    111. — The    city    is    considering 

;  construction  of  four  new  swimming  pools.     L.  E.  McQann 
m      Pub.    Wks. 

i. .■>.-.■  Jacksonville,  111.— Bids  will  be  received  until  Jan. 
bv    the    Commissioners    of    Mini    Creek    Drainage    District, 

tin-   offlc the    Caldwell    Engineering    Co.,    Jacksonville, 

^rebuilding  Mud  Cneek   Drainage   District    Levee. 

IUmt  iimi   Levee   \\  nrk      D.       ■    >in         low I      will    be 

Citj    Clk.,    until    9    a  n,  .    i 
.  mi    b  i  nks    of    i  he    i  ies     Wo  i 
itrengthi  nine    certain    le>  ees, 


nprovlng    the    chan 
.in.i    foi    i    pairing 

illume    \\  nrk     -Eld 


ira,   i ■ . \\  e      i  llda  will   be   receivi  d  un(  il 

Miii  i. me.    i  •onntv     \inii  .    Eldoi  a.    for 
dralnagi     Dl   trlcl    Mo    3, 

taa      \  ii  i, in.    Mum      Bid  i   x'.  hi   in-   n  celved   until   10  a.m., 

i.  by  ,i.   B    Lei Count)     V.udr.,   Aitkin,   tor  construct- 

Itch     No.    24.       The     work     will     require     100,460 

■  >r   excavation,    I  n '  ■    miles   of    leveling    roads,    80 
Estimated 1,080 

Mien        i     I'mil.  Minn       Bids  will  i telved  by  the  Min- 

i    Btatc    I  »raln  i    i     I  'oi i  I thi     stale 

or,  State   Capitol,  St.    Paul,   unl  il    ll   a.m.,   Feb     I,    toi    (he 
mi  Ion    ol    i  he    Roi  i   iu    River    lmi>i  o\  emenl    State    I  Ml.  h. 

■  hi  and  Kilts. .ii  Counties,   Minn      The  work   Involves  17 

■  •  i    •  I .  -  i m  1 1 1 1 1 ■■      widen  1 1 i  i el 

i    River,  requiring   the  excavation  ..I   about   584, 

o  in t   removing    I   replacing    oni    hlgrhwa)    bridge      The 

Is  located  from   22   to  8 Ii      ' Badt  ■  i    and  Qrei  n 

mi  i  in   t  ii  eal   Northei  n  R.R.,  and  fi  om  '■'  t  to  i Hi      1 1  om 

Ht.-i    on    Hi.  s.inii    st.      Marie 

Total   ■   itlm  ited 16       i:    \     Will  ird,   Bt.    Paul, 

inn  Btate   Dralt 


„i    ,  ^vef — Kansas    City,    Mo.— Arrangements    have    been    com- 

■  Vn      H0r    f  fu  c?rnstruction    of    an     11 -mile    levee    along    the 

&  St    Paul  Rv brld'JSOUrl  RlVer'  from  the  Chicago,  Milwaukee 

D,,c-h.,1\ork',  Lc-»'ees— Osceola,  Ark. — Surveys  have  been 
completed  by  the  St.  Francis  Valley  Engineering  Co.,  Os- 
ceola, for  canals  and  levees  for  Drainage  Dist.  No.  2  of 
Craighead  County.  The  work  will  require  366.500  cu.yd  of 
excavation  and  40,800  cu.yd.  of  levee  embankment.  Bids 
will  be  asked   in   February. 

Docks,  Sheds,  Etc — Clinton.  Tex.— The  Kehoe  Dock  Co 
Clinton  has  been  incorporated  with  $50. j  capital.  The  com- 
pany plans  to   erect  docks,  sheds   and   warehouses. 

Embankment  and   Dam— Rocky   Ford.   Colo.— O.   J.   Walters, 

Rolkv  K  ,U,T'''dftl,e  IOWeSt  bid-  Jan-  "'•  to  the  Ordwty- 
lu,LV  J,"ld  Land  Co  for  raising  a  gravel  embankment  and 
$23000  a  COncrete  dam  at  Rocky  Ford.      Estimated  cost, 

m,  Cana.1— Salt  Lake  City.  Utah— Bids  will  be  asked  soon-  bv 
the  state  for  the  construction  of  a  6-mile  extension  of  the 
Piute    Canal.      Estimated    cost,    $10,000. 

mmission 


Fill— Seattle.      Wash.— The     Port     of     Seattle     Co 


has  ordered  the  construction  of  Duwamish  Waterway  Fill 
wo.   1.      C.    E.   Remsberg    is    Secy. 

Elimination  of  Grade  Crossings — Portland,  Ore. — The  De- 
partment of  Public  Works  of  Portland  has  been  authorized 
by  the  City  Council  to  make  surveys  and  prepare  plans 
for  the  elimination  of  all  grade  crossings  along  the  Oregon- 
\\  ashing. on  R.R  &  Navigation  Co.  tracks  in  Sullivan's 
Gulch,  from  East  2Sth  St.  to  the  city  limits  of  Portland  at 
East  82nd  St. 

Dock— St.  Helens,  Ore.— The  city  is  considering  the  con- 
struction   of    a    municipal    dock. 

+  I1.11I1  House  and  Pavilion — Alameda,  Calif. — The  Sunny- 
cove  Beach  Co.  has  awarded  the  contract  for  the  erection  bt* 
a  bath  house  and  pavilion  to  JOHN  B.  CARSON,  Oakland, 
Calif.,    at   $150,000. 

Hack  Track— Lordsburg,  Calif.— The  Western  Automobild 
Association  will  construct  an  automobile  race  track  betweer, 
Pomona  and  Lordsburg,  at  a  cost  of  $60,000.  Paul  Derkum 
Lordsburg,    will    supervise    the    work. 

+  I  linnet — Los      Angeles,      Calif. — The      Board      of      Public 

Works  has  awarded  the  contract  to  L.  S.  ATKINSON  Story 
Bldg.,  Los  Angeles,  for  lowering  Broadway  Tunnel  and 
Broadway    between    Temple    St.    and    Sunset    Blvd.,    at    $184,- 

+  Strut-tural  steel — Los  Angeles,  Calif. — The  citv  has  award- 
ed the  contract  to  the  LLEWELLYN  IRON  WORKS.  Los  \n- 
geles.  for  the  structural  steel  for  the  transit  shed  to  be  erected 
on    Municipal    Dock   No.    1,  at    $83,967. 

Steel  Rolling  Doors — Los  Angeles.  Calif. — The  citv  has  re- 
jetted  the  bid  of  the  United  States  Metal  Products  Co  it 
$60,291,  for  furnishing  the  steel  rolling  doors  for  the  transit 
shed  to  be  erected  on  Municipal  Dock  No.  1.  This  was  the 
only   bid   submitted.      Noted   Jan.    22. 

River  Work — Sacramento,  Calif. — The  California  State 
Engineering  Advisory  Board,  Sacramento,  has  approved 
plans     for     river     work     as     follows.        Work     at     Sacramento. 

$87,500;    work    on    Eel   River.    $6( :    repair    work    at    Sherman 

Island,    $4300. 

^yhnrf— San    Diego,    Calif.— The    Union    Oil    Co..    San    Dii  go 

has  li.-en  granted  a  franchise  to  construct  a   wharf  at   the   1 

of  23d  St.     It  will  be  1500   ft.  long  and  100  ft.   wide. 

+  Wirtenliig  Pier — Sun  Francisco,  Calif. — The  Board  of 
State  Harbor  Commissioners  has  awarded  the  contract  i,, 
the  SAN  FRANCISCO  BRIDGE  CO.,  9an  cram  is,-,',  ,",,,■ 
widening    Pier    25    at    the    foot    of    Greenwich    St.,    at    $12,766. 

♦Toner — San  Francisco,  Calif.-  The  Panama-Pacific  In- 
ternational Exposition  Co.  has  awarded  the  contract  to  the 
COMMARY-PRTKRSON  CO..  San  Francisco,  forth,-  construc- 
tion of  the  "Tower  of  Jewels,'  not  including  the  steel  work 
at    $20ii. 

\>  hnrf — Santa  Cruz,  Calif.  —  Hi. is  will  be  received  until 
Feb,   6    li>    .1.    L.    Wright.   City    Clk.,    tot  ral    contract 

tor    tin      proposed     municipal    pile    and     timber    wharf    to 


about 


$75, 





+  Pler— Venice.  Calif.  CHAS.  w  CORBAL.EY,  II.  W  Hell- 
man  lu.lg.,  [.us  Angeles,  calif.,  has  been  awarded  the  con- 
trad  by  the  Mil.. .it  Num.  >  Co.  tor  the  extens t  the  Wind- 
ward Ave.  pier  at  Venice.  It  will  be  ol  concrete  pile  and 
wooden  deck  construction.     Estimated  cost,   560, 

i>"»i     Mej                           The     Town     Council  has     rejected 

..ii   in. is   received  Jan,   6   tor  the  construction   ol  the   proposed 

concrete   dam.     The   plans   will    be   revised.      B.  \     i\ 
st.    i 'eter    St..    Quebei .    Qui  .,    Is 

+  i)nm     Ottawa,     <>ni       rii.      Canadian     Government      has 

ded    i  he  i  acl    to  .i  ENN]  \. ;~;  ,>     Rt  ISS,    LTD      i 

Ont.,   toi    the  construction  of  8  dam  across  the  smith  ch 
nt    the    French    River    at    the    head    ol     Big    Chaudiere 
nt   $23,1 1 1.      Bids    w<  i  .■   opened    t  lee     29. 

Drydook     E  qulmalt,     B     C      The     Department     of    Public 

Wmks.  iniaw. i.  urn     ims  purchased   the   Bullen  site  on    Li 

Bsqulmalt,    on    which    I nstruct    the    proposed    drv- 

to    cosl    14, 1,0 ;.    c     Desroi  n.  is.    Ottawa     Is    Sees 

in-pi.     Noted  Jan     I 

Seawall     Vancouver,     B     C       Phi     Park     Board     hai     com 
plete.t  plans  toi    I  he  ■  on  itruct  ■  ete  sean  all 

ttie    beach!  ronl     it     ECltal  lano    Pai  k.      Estimated    i      i      ibout 

Extension   to   Harbor  Bids    will    be 

-I     unl  ii     i  ni  i      16      bs     i  in      Harbor     Extension     Board, 

Onsl  ill.  t  I  no      a  II      extension      to      tile      h 

nt    tieiMiiu.i.m  e       This   is   of    the    nature   ol 
contest   in   whlob    prises    win    n.    awarded. 
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BUILDINGS 

-•-Boston,  Mass. — The  contract  for  the  erection  of  a  church 
..n  Roseland  St.,  Dorchester  District,  for  St.  Marks  R.  C. 
Church,  has  been  awarded  to  McGAHEY  &  O'CONNOR,  Cam- 
bridge. The  church  will  be  70x139  ft.,  and  56  ft.  high,  brick 
and  concrete  construction.  Brigham,  Coveney  &  Bishop,  1S4 
Boylston  St.,   are   the   Archs. 

\  police  station  will  be  erected  by  the  city  on  Morton  St., 
Dorchester  District.  Manus  J.  Fish,  100  Summer  St.,  is  Supt. 
of  Public  Bldgs.  .  „        .      , 

The  Trustees  of  the  Consumptives  Hospital  contemplate 
the  erection  of  several  buildings.  Maginnis  &  VS  alsh,  100 
Bovlston  St..  Boston,  are  the  Archs.,  and  French  &  Hubbard, 
88  "Pearl  St.,  are  the  Engrs.  Edward  F.  McSweeney,  92b  Tre- 
mont  St.,  is  Chn.  of  the  Trustees. 

Boston,  Mass. — Funk  &  Wilcox,  Archs.,  Boston,  have  pre- 
pared plans  for  a  stone  and  concrete  theater  to  be  erected  in 
the    Dorchester    District.      The    estimated    cost    is    $150,0011. 

Chlcopee,  Mass. — An  addition  will  be  erected  to  the  high 
school  at  an  estimated  cost  of  $50,000.  Frank  A.  Rivers  is 
Mayor. 

Everett,  Mass. — A  school  of  12  rooms  will  be  erected  at 
Broadwav  and  High  Sts.  A  school  will  also  be  erected  on 
Floyd  St.     James  Chambers   is   Mayor. 

Jamaica  Plain.  Mass. — The  Emerson  Hospital.  118  Forest 
Hills  St.,  is  having  plans  prepared  for  a  new  hospital  building. 
Details  have  not  vet  been  announced.  Dr.  Batchelder,  Ded- 
ham,  Mass.,  will  have  charge  of  the  construction  work. 

+  Lynn,  Mass. —  (Official) — The  general  contract  for  the 
erection  of  an  eight-story  bank  and  office  building  for  the 
Security  Building  Corporation,  has  been  awarded  to  JOHN 
H  PAEKER,  315  Fourth  Ave.,  New  York,  ~T 
Uffinger,   56  Liberty   St.,   New   York,   N.    Y., 

Manchester.  Mass. — Plans  have  been  completed  by  Parker, 
Thomas  &  Rice,  Archs.,  110  State  St.,  Boston,  for  the  erection 
of  the  Essex  County  Club  House  to  replace  the  one  destroyed 
by  fire  in  1913.  The  building  will  be  of  brick,  2%  stories, 
costing  about  $100,000. 

\.-i-iihjim.    Mass At    a    recent    town    meeting,    bonds    for 

$45,000    were    voted   for   the   erection    of   a   school    near   Grant 
Plain  Ave.  and  May  St. 

Sprlntcneld.  Mass. — The  Third  National  Bank  has  pur- 
chased the  Wood  Building  on  Main  St.,  and  will  demolish  it 
when  vacated!,  and  will  erect  an  eight-  or  nine-story  bank 
and  business  block. 

+  Ve»v  Haven.  Conn. —  (Official) — The  contract  for  the  erec- 
tion of  a  school  on  Chestnut  St.  has  been  awarded  to  J. 
LEdV-VRD  &  CO..  New  Haven.  Brown  &  Von  Beren,  Cham- 
ber of  Commerce  Bldg.,  New  Haven,  are  the  Archs.  Noted 
Jan.  8. 

Bedford    Hills.    S.    V. — The    contract    was    readvertised    and 

bids    i Ived    by    the    Board    of    Managers    of    the    New 

York    i  to        tor    Women,    Jan.    20,    for    the    erection    of 

seven    cottages    and    a    hospital.       Bids    were    as    follows:     (A) 

hi   work  complete  for  cottages  9,  10.  11;    (B) 

ruction    work   complete    for   hospital;    (C)   for  all 

construction    work   complete   for  cottage   13;    (D)    for   all   con- 

tion    work    complete   for  cottages   14.    15,    16;   Callanan   & 

...    Albany.   N.   Y.    (A)    $74,862:    (B)    $37,715:    (C)    $21,000; 

(D)   164  '    RanRer  Construction  Co.,  New  York.  N.  Y., 

(A)    $7  832,428;     (C)    $22,266;    (D)    $62,981;    Schaefer 

Constri  New    York,    (A)    $xo,ss3;    (B)    $32,479;    (C) 

$223112  ii'i  $67,018;  D.  P.  Dakin  &  Co.,  Mt.  Kisco,  N.  Y..  (A> 
Edward  Keeler  Building  Co.,  Albany.  (A) 
(C)  522.433;  (D)  $65,933:  Gustave 
I,.  1  -., .,,,,  ii,, 1,., 1  . ■!,.  N  .1.  i.\)  JS2.000,  and  the  Torrington 
Building  Co..  Poughkeepsle,  (A)  $92,520;  (B)  $38,8S7;  (C)  $25,- 
291;    (D)    $75,611.     Not<  d  Dei      1 

Hull  mI...  V.  V. —  A  high  school  for  ill.-  Souihside  has  been 
authorized    by   the    Mnvm        Th.     s.-l !    will    he    Incited    on   Joslo 

PL,  ai  boul     ' "  " 

+  \.-n    1  »rk,    N.    V,— (Borough    ..I    Manhattan)      (Official) — 

The  contract  for  th.-  erection  01  school  No.  52  on  Academy  St.. 

oadway    and    Vermllyi      Vvi      has   been   awarded    to 

the   11    ,  1     CONTRACTING  CO..   BHndla;    Ave    and    168th 

St     Bt  he  Bt  on       .1    ,  181       Noti  d  Jan,   16  and  22. 

(Borough  of  Brooklyn)  (Official)  Bids  wen  received  Jan, 
'.r,    by  C    B.  J    81     der,  Sup!    School   Bldgs.,  Department  of  Edu- 


cation, for  the  construction  of  public  school  No.  50,  at  Drigij 
Ave.  and  South  Third  St.,  Borough  of  Brooklyn,  as  follow, 
W.  H.  Egan,  $262,786;  T.  A.  Clarke  Co..  $237,300;  Peter  Clear) 
$248,460;  H.  C.  Stowe  Construction  Co.,  $238,670;  Mitchell  Co 
struction  Co.,  $234,987;  T.  J.  Waters  Co..  $255,900;  Lbm; 
Construction  Co.,  $248,468;  Cockerell  &  Little,  Inc.,  $242,88 
Noted   Jan.   22. 

(Borough  of  Brooklyn) — Shampan  &  Shampan,  Archs.,  7 
Broadway,  are  preparing  plans  for  two  apartment  houses  r 
the  Aldent  Corporation.  The  buildings  will  be  erected  on 
plot  100x114  ft.  at  President  St.  and  Albany  Ave.  The  estl 
mated   cost   is   $100,000. 

(Borough  of  Brooklyn) — Plans  are  being  prepared  by  i 
Infanger,  Arch.,  2634  Atlantic  Ave.  Brooklyn,  for  four  brid 
tenements,  50xSS  ft.  on  Hinsdale  St.  near  Blake  Ave.  for  til 
Halperin   Realty  Co.      The  estimated  cost  is  $100,000. 

+  (Borough  of  Queens) — The  general  contract  for  the  ere 
tion  of  a  four-story  hospital.  30x1400  ft.  to  the  Sea  B 
Hospital,  Rockaway  Point.  Borough  of  Queens  for  the  So 
of  Improving  Conditions  of  the  Poor,  105  East  22d  St.  h 
been  awarded  to  M.  REID  &  CO.,  INC..  114  West  30th  s 
Manhattan  at  $250,000  McKim,  Mead  &  White,  101  Park  Av 
Manhattan,   are   the  Archs. 

Pousbkeepsie.    IV.    Y. — C.    M.    Johnston,    Chn.    of    the    B 
Com.    of    the    Reformed    Dutch    Church,    will    soon    have 
prepared    for    a    church    at    Hooker    and    Hanscon    Aves. 
estimated   cost   is   $100,000. 

Dover,   N.  J. —  (Official) — The   Dover   Trust   Co.   will   erect 
bank  opposite  the  present  bank   rooms  at  Blackwell  and  Wa 
ren   Sts       Th.-   estimated   cost    is    s  .-,11,111111.      Mowbray    &  UffunR. 
Archs..   56   Liberty  St.,  New  Y'ork,  N.  Y.,  will  have  plans   re 
about   Feb.  5. 

Hopewell,  N.  J. — William   Endebrock,  Arch.,  Trenton 
is    preparing    plans    for    an    addition    to    St.    Michael's    Orpha 
Asylum.     The  building  will   be  four  stories,  fireproof,  and  wl 
cost  about  $60,000. 

+  Newnrk,  N.  J. — The  contract  for  the  erection   of  a    tei 
on  High  St.  and  Waverly  Ave.  for  the  Temple   B'nai  Jeshui 
has  been  awarded  to   FRED  KILGUS.   INC..  Newark,  at  $11 
000.     Albert  G.  Gottlieb,  New  Y'ork,  N.   Y.,   is  the  Arch. 
Nov.  6. 

+New  Brunswick,  N.  J. — The  contract  for  the  erection 
dormitory    for    Rutgers    College,    on    Seminary    Pl„    has 
awarded  to  EDWARD  CUTWATER,  20S  Fifth  Ave.,  New 
N.   Y.,  at   $100,000.      Noted    Dec.    18. 

Trenton,    N.    J. — The    Public    Library    Commission    plans_ 
enlarge  the  public  library  at  an  estimated  cost  of  $50,000. 
Commission    has    received   a   bequest   of   the   above   amount  fo! 
this  purpose. 

Allentovtn,  Penn. — Bids  are  being  received  by  the  Leh 
County  Commissioners  for  the  erection  of  a  three-story  brl 
and  granite  court  house.  98x195  ft.  The  estimated  cost 
$250,000. 

Ambler,  Pen.?. — Paul  A  Davis.  3d,  Arch..  1713  Sansom  I 
Philadelphia,  is  preparing  plans  for  a  two-story  brick  seh 

Lock  Haven,  Penis. —  (Official) — Bids   will   be  received  an 
Feb.   15.  for  the  erection  of  a  two-story  brick   and  stone 
school,  100x140  ft.     E.  E.  Joralemon,  Buffalo,  N.  Y.,  is  the  , 

Norristown.    Penn Oliver   R.    Parry,    Arch.,    1723    Chestn 

St.,  Philadelphia,  has  been  commissioned  by  the  school  dis 
trict  to  prepare  plans  for  the  erection  of  a  12-room  schoo 
and  an  addition  to  the  James  A  Welsh  School.  An  approprla 
tion  of  $50,000  has  been  mad.    for  this  purpose. 

CONTRACT  PRICE 

Railroad    Terminal    Yard-  Boston.     Mass —Bids     were     r<> 
ceived  by   the   Director  of  the   Port  of  Boston.  Jan.    14,    1, 
slriii'tiug  a    railroad    terminal    yard,  capable   ,.:    aeeommi 
al.i.nt    400   ears,    on    the   Commonwealth    Flats   at    South   Rostot 
and    laving    about    fiV.    miles  of  ti.i.k,   from    (A)    Uanscom  Con-i 
strnetii.ii     c...     Boston:     (B)    Boston    Paving    Co.     Boston      11 
Lathrop   &    Shea    Co.,   New   Haven,   Conn.;    (P)    C.    cman   Bron 
Chelsea,    Mas         (El    Ercd    T.   Ley   &   Co..   Inc..   Springftel 
Gilbert     II      Harries,     Boston;    (G)    International    Oon»tructloi 
Co..   Boston;   ill)    H.   P.  Converse  x   <v     Boston:   ■  I)  T.  Stusri 
X-   Son    Co.    N.-hImii     Mass;    (J)    McCarthy    X    U'alsii,    Ea 
toll'     |K)    Cbarle:      l:      ib.w    Co..    Boston:    (!■      Wilson    X     Ki 
Construction    Co.     Now     York.    N.    V.;    (Ml    >        W.       lollolf    X;    Co 
B,,     1. .11         The     item     bids    were    as    follows: 


21  inK,  1  lion 

.    drain 

■ 

on  in,  (1 

M   l.i,  ft 


I 

I     I.Tll,' 


|0  50 

i  00 


I   BB 

I  00 
1   00 

1  '.  00 
124.00 

•1  DO 


2  7.'. 
I    1:1 


2   II 

I    Rfl 

1,-,  00 

j.  DO 


RAILROAD  TERMINAL  YARD,  BOSTON,  MASS 

c                I)                1:                !                 Q  n 

$0    is         $0  50         $0  :,.',         $0  70         $0  51  SO  -'.'. 

,,    ,o            I    '  ■               00            i   18  1   70 

9  on            3    |g            1   IHI            1  00            -^    11  '  s" 

1 0  50  8  70 

00       120  125.00       172  :i7  171  no 


I   00 
1    10 

100   IK. 


,  .  00 


10  on 
is  00 
f00  00 


mhi  <hi 


1   ni 
170  ..0 

,,      MO 

m 

HI 


I    HI    IHI  ,     .    IHI 

I.I    IHI  HHI     IHI 

MHI    IHI        I    100    '"I 


I     'IS  I     '.   . 

■III 

I        ' 

I    Ml  1      0 

BOO  ihi        00  00 

,,.,,i.i        in 

BOO  00 


no  ihi 


2  18 

1  12 

I  7(1 

IS,,  SO 

,s;t  on 

.,.11  00 

12  no 

s:i  ihi 




8  75 

1     ,n 

1,       'I, 


2  1.1 

2  85 

1  :.o 

1  75 

1  .0  00 

I  MM 

.10  IHI 

,  .  00 


I    10     IHI 
I   I    .    IHI 


.00 

120  80     1709  '«'     in 1 


J 

$0.*'. 

:t  .',11 
■I  20 

110   IHI 

1  00 


IS,,    Ml 
100    IHI 


106  'hi 
200  00 

bllHI    IHI 


B  L 

SO. 75  JO. 80 

8.50  7  IH) 

1  B0  8  50 

0  B0  18  ihi 
100  00  17.'.  (Hi 

2  20  2.10 
2  :t'.  2.80 

1  7.1       1  n 

1  ,n       1  ,n 

17.1    .HI 

,1111     MM 

,70  ni 

:in  no 


..so  00 
026  00 

o 


III  ,HI  JO    IHI 

mi  ihi  100  00 

,    ,  HO  MO    IHI 

Ml  IHI  |2  ■    ■  0 

bllHI  IHI  I      IIHHNI 


M 

3.SC 

4.3C 

8.01) 

120.00 

2.S7 

Vis  ... 

,,,»,  00 

,11-1 
000  00 


I   0  DO  10  'hi       iihi  'hi       108    ■ "' 


HHI    IHI  VII    IHI  IIHI    IHI  I  III    IHI 


IHO  00       018  00     1728  00     1  .ihi  ihi     ,'ihhi  ihi     iihiii  ihi     iihui  ihi    2/Rl.rt): 

,  ,   Ml      |.|  II  IHI  1  '   '»'  III   Ml  1  ■   INI  I  ■   .Ml  In  00 


.     .,  1    $iis  •!.   tn  mhi  »i'.'7,ini  sus.ii.i  tm.m 


arv  39,  1914 


E  \ '  <;  I  X  B  K  I!  I  X  G      X  E  \Y  s 


i-Baltimore,  Mil. — The  contract  for  the  erection  of  a  three- 
ly  and  basement  hospital,  65xS5  ft.,  for  the  Eye,  Ear.  Nose 
Throat  Hospital.  1211  South  Light  St..  has  been  awarded 
1ENRY  PIERSON  &  SON'S.  100  Oliver  St.  Herbert  Jory, 
Bldg.,  Baltimore,  is  the  Arch. 
ashington,  D.  C. — The  National  Temple  Association. 
rles  F.  Haden.  Pres..  4309  Kansas  Ave.,  is  having  plans  pre- 
d  bv  Gregg  &  Leisenring.  Archs.,  Washington,  for  a  seven- 
ight-storv  lodge,  office  and  bank  building.  The  estimated 
is  $100,000. 

olumhin.  S.  C. — The  Baptist  Convention  of  South  Carolina 
erect  a  hospital  on  an  eight-acre  site  near  Columbia, 
estimated  cost  is  $600,000. 

•orf  Pierce,  Fla. — Bids  -ill  be  received  until  Feb.  16.  for 
erection  of  a  school.  165x395  ft.,  with  two  wings,  each 
The  estimated  cost  is  $75,000.  W.  B.  Camp.  Jack- 
ille.  is  the  Arch.  R.  R.  Gladwin  is  Chn.  of  the  Board  of 
1c  Instruction. 

.BaMtrop,  La. —  (Official) — The  contract  for  the  erection  of 
Court  House  in  Morehouse  Parish  has  been  awarded  to 
FALLS  CITY  CONSTRUCTION  CO.,  Louisville,  Ky.  Stev- 
Nelson    Co.,    New    Orleans,    La.,    are    the    Archs.      Noted 

eiv  Orleans.   La. — Plans   prepared    by   Toledano    &  Wogan. 
for  a  school  for  the   Dominican   Fathers  to  be   erected 
;anal    St.,    opposite    the    Beuregard    School,    have    been    ac- 
~      The  estimated  cost  is  $60,000. 

Oherlln,    La. — Contracts    for    the    erection    of    a    fireproof 
t  house  and  a  reinforced-concrete  jail  have  been  awarded 
R.  WRIGHT   &  CO.,  Dallas.  Tex.,   at   $100,000.      Favrot   & 
udais.  New  Orleans,  are   the   Archs. 

anton,  Ohio — Plans  are  being  prepared  for  the  construc- 
of  a  two-storv  freight  house  for  the  Wheeling  &  Lake 
R.R.  The  estimated  cost  is  $100,000.  R.  C.  Pattison  is 
Engr..   Brewster,  Ohio. 

levelanri.  Ohio — E.  F.  Gibbons.  Arch..  40S-409  Euclid 
.  i-j  jir.  paring  plans  for  the  construction  of  the  five-story 

basement   commercial  building.   60x125  ft.,   for   Scott  Bros. 

The  estimated  cost  is  $75,000. 

ids  will  be  received  about  Feb.  2.  by  the  Osborn  Engi- 
ne   Co..    740    Engineers    Bldg..    for    the    construction    of    a 

ce  building.     The  estimated  cost  is  $40,000. 

Columbus,  Ohio — The  general  contract  for  the  construc- 
the     four-storv     and     basement     service     building     in 

■nbus.  Ohio,  for  John  Graham,  care  of  Ford  Motor  Co.. 
Mich.,    has    been    awarded    to    the    NATIONAL    FIRE- 

~>FING     CO.,     Columbus.     Ohio.       The     estimated     cost     is 

000. 

„rt> l.    Ohio — Web.r.    Werner    &    Adkins,    Archs.,    Perin 

,  Cincinnati,  Ohio,  are  preparing  plans  for  the  con- 
tlon    of    the    citv    hall.    The    building    will    be    200x70    ft., 

lated  to  cost  $100,000. 

frre  Haute.  Ind. — Plans  have  been  prepared  by  Archie 
ubbard,  Arch.,  Champaign.  111.,  for  the  construction  of 
nasonic  temple  at  Terre  Haute.  The  estimated  cost  is 
000. 

Ptrolt.  Mich. — Kane.  Bates  &  Doughty,  Archs..  2203  Dime 
Bldg..  Detroit,  are  preparing  plans  for  the  construc- 
of  a  14-storv  and  basement  hotel.  120x100  ft.,  for  L.  W. 
care  of  Fullers  Hotel.     The  estimated  cost  is  $500,000. 

ohr,  Mich. — Baiter.  O'Dell  &  Halpin,  Archs.,  l»-4  Ham- 
Bide.,  Detroit,  Mich.,  are  preparing  plans  for  the  eon- 
tlon  of  a  four-story  and  basement  hospital.  Hixll4  ft.. 
Vayne    County.      The    estimated    cost    Is    $45,000. 

-and  Itaplil".  Mich — Plans  are  being  prepared  by  Robin- 
c  Campau.   Archs.    4  19    Houseman    Bldg.,   for   the  construc- 

"    i    two-storv    addition    to    the    exhibition    building,    for 
fanufacturers'    Bldg.    Co.      The    estimated    cost    is    $90,000. 

(.rnnil    Raplda,   Mich. — The   general    contract    for    the    con- 
■tlon    of    the    V     M.    C.    A,    building    on    Liberty    St..    has 
awarded     to    HAUSER,    OWEN    &     AMES,     40    Pearl    St.. 
d  Rapids.     The  estimated  cost  is  $250,000. 

hlcnisn.    Ill The    Chicago     Dally     News     has    acquired     a 

it   Madison   and    Market  Sts..   upon   which   will   be  erected 

The    estimated   cost    Is   $500,000. 
tBcago,     III.      Plans    are     being     prepared     by     Unlabird     & 
I-.    Archs.,    lot    South    Michigan    Ave.,    for    the    eonstruc- 

df    a     16-story    building,    to    I rected    on    the    site    of 

I     Roanoke    libit:  .    I. a    Sill  mi    Sts.       The 

.1    COSl     is    $1,000.1 

■havllle,   in.     The     contract    for    the   construction    of   the 

c      A      bulldlnp     :ii     Danville    has    I n    awarded    to    the 

psol.l,    CO       Llese    &    Ludwlg    are    Archs.      Noted    Dec. 

nieimir.   win.-    Leenhouts   .*;■   Guthrie,     Vrchs.,    t'.'i   Jeffer- 

plnnnlns    an    addition    to    the    Kndeavor    Icademy. 

II   be   three   ntorles   and    basement,    50x76    ft.   of  brick   and 

ii  i  Ion. 
•nii.lwi.    \\  la.      Howard    II.    Hahn,    Arch.,     Main    and 
omplctod     pla  no     f t  n  o      toi  y     and     hat  • 

■      ft.     for     this     eit\,      to     he 

•  d  ,,i    Pars     ind   Congress  Sts.     Cost,  $250,000. 


Madison.  Wis. — Plans  are  being  prepared  by  University 
Arch.  Peabody,  for  the  construction  of  the  physics  laboratory, 
four-stories,  55x250  ft.  of  brick  and  stone,  estimated  cost 
$200,000,  an  agricultural  building,  two  stories  and  basement, 
60x100  ft.  Cost  $150,000,  and  a  liberal  arts  building  costing 
$150,000. 

Mnustiin,  Wis. — The  lowest  bidders  for  the  construction  of 
the  school  to  be  erected  at  Mauston,  were  as  follows:  Gen- 
eral contract,  H.  P.  Knudsen,  Waupaca.  Wis..  $39,600,  heat- 
ing, W.  A.  Patterson.  Appleton,  Wis..  $S639,  heating,  National 
Regulator  Co..  Chicago,  111..  $1399.  New  bids  will  probably  be 
called.      Noted  Jan.    1. 

+  River  Falls,  Wis. — The  concrete  contract  for  erecting  the 
Normal  School  at  River  Falls,  has  been  awarded  to  the 
HARTMAN   GREILING   CO.,   Green    Bay.    Wis.      Noted   Jan.    22. 

+Waukesha.  Wis. — The  contract  for  the  construction  of 
the  municipal  hospital  has  been  awarded  to  DWINNELL  & 
LAUGHLIN. 

+St.  Paul.  Minn. — The  general  contract  for  the  construc- 
tion of  the  15-story  bank  and  office  building  at  Fourth  and 
Roberts  Sts.,  for  the  Merchants  Building  Co.,  has  been 
awarded  to  the  GEORGE  J.  GRANT  CONSTRUCTION  CO.. 
St.    Paul,   Minn. 

+Fargo,  N.  D. — The  general  contract  for  the  construc- 
tion of  the  academy  building  for  the  Sacred  Heart  Academv 
has  been  awarded  to  POLSON  BROS..  210  Garfield  Bldg., 
Chicago,    111.      The    estimated    cost    is    $80,000. 

Bozeman,  Mont. — Fred  F.  Wilson  Co.,  Arch.,  is  preparing 
plans  for  the  city  hall   to  be  erected  in  Bozeman. 

Bids  will  be  received  about  Mar.  15.  for  the  construction 
of  the  Y.  M.  C.  A.  building.  Fred  F.  Wilson  is  Arch.  The 
estimated    cost    is    $40,000. 

Great  Falls,  Mont. — Bids  will  be  received  until  Feb.  15. 
by  Wasmansdorff  &  Eastman,  Lewiston.  for  the  construc- 
tion of  a  lodge  building  for  the  Odd  Fellows,  and  Knights 
of  Pythias.      The  estimated  cost  is  $50,000. 

Missoula.  Mont. — The  Board  of  Education.  School  District 
No.  1.  is  receiving  bids  for  construction  of  Lincoln  School 
building,    to    replace    the   building    recently    destroyed    by    tire. 

Kansas  City,  Mo. — Henry  F.  Hoit.  Arch..  515  East  10th  St., 
is  receiving  bids  for  the  construction  of  a  hospital  and 
training  school,  for  the  Christian  Hospital  Association.  The 
estimated   cost   is   $250,000. 

Bishop,  Tex. — -Plans  have  been  prepared  for  a  high 
school,  to  be  erected  in  Bishop.  The  estimated  cost  is  $50,- 
000. 

El  Paso,  Tex. — The  Commercial  National  Bank  will  erect 
a   12-story   office    building    in    El    Paso,    costing    $150,000. 

Falfurrias.  Tex. — The  County  Commissioners  of  Brooks 
County,  have  called  an  election  for  Feb.  14.  to  vote  on  the 
proposed  issuance  of  $6S,000  of  bonds  for  a  new  court  house 
and    $34,000    for   good    roads. 

+Glenns  Ferry,  Idaho — The  contract  has  been  awarded 
to  F.  O.  McGILL  &  CO..  for  the  construction  of  an  opera 
house  to  be  erected  at  Glenns  Ferry.  Tourtellotte  &  Hum- 
mell  are  Archs..   Boise,   Idaho. 

Salt     Lake     City,     I'tah — Plans     are     being     drawn     for     a 
$1,000,000    joint    passenger    station    for    the    Salt    Lake    &_  Og- 
den   Rv.   and    the   Salt    Lake   &   Utah   Interurban.      " 
bergei-    is   Pres.    Salt   Lake    &    Ogden,    and    W.   C. 
Salt   Lake    &    Utah.  „        .     ,   ,. 

Plans  for  a  $200,000  addition  to  Holy  Cross  Hospital  have 
been  completed  by  Bernard  O.  Mecklenberg.  Arch.,  Salt  Lake 
City. 

Prescott,  Arli. — William  J.  Blissner.  Arch..  529  Homer- 
Laughlln  Bldg.,  Los  Angeles,  Calif.,  has  been  commissioned  CO 
prepare  plans  for  the  high  school  to  be  erected  at  Prescott 
The  estimated  cost  is  $75,000.     Noted  Jan.  1. 

Seattle,  Wash. — The  Puget  Sound  Bridge  &  Dredging  Co., 
Central  Bldg.,  Will  en  el  a  rei  nfon  -oil-concrete  warehouse  at 
419  First  Ave.  South,  for  the  A.  Hambach  Co.  The  esti- 
mated   cost    is    $100,000. 

Spokane,   Wash. — The  Crane   Co.   will   erect  a   six-story   ad- 
dition   to    its    building    at    Post    St.    and    the    Northern    I 
road,    and   also  enlarging   their   four-story    building   by    a. b lint 
two  more  stories.     About  $100,000  will  be  expended 

I  ne. mm.  Wash.— A  new  theater  at  Taenia,  to  cost  $100,000 
will  be  erected  by  John  S.  l'.akei  Ties,  of  Fidelity  Trust  Co. 
Roland   E.  Borhek,    Arch..   Savage-Sohofleld   Bldg..   Taeoma. 

CONTRACT    PRICE 

4-KiKhth  \ve.  lllth«ii>  Bridge— Brooklyn,  N  Y  Bids 
Were  received  by  the  Brooklyn  Grade  Crossing  Commission 
i,,,  the  construction  of  a  bridge  over  the  tracks  of  the  Long 
Island  Kit.  at  Eighth  Ave.,  from  (A)  PARSONS  A  LANGTRT, 
80  Church  S(  New  York,  N  Y  (awarded  contract);  (B)  C 
Cuoxzo  (Cj  Qeoi  Lelghton  (D)  Hamilton  A  Chambers; 
iK>  Sergeant-Maxwell  Co.;  (P)  John  v7.  Heller;  (O)  Ward 
a  Tuiu  iin  Prank  J  Qallaghei  (I)  Oeorg.  w.  McNulty, 
lr,,.     ii,  i.:ii  The  Itam  bids  were  as  follows: 
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Fresno,  Calif. — C.  A.  Muessdorff  er.  Arch.,  San  Francisco, 
Calif  has  prepared  plans  for  the  construction  of  a  four- 
storv  and  basement  lodge  building  to  be  erected  at  Fresno 
and'M  Sts.,  for  the  Fresno  Lodge  of  Eagles.  It  will  be  75x 
125    ft.      The    estimated    cost    is    $100,000. 

Plans  are  being  prepared  by  the  State  Arch.,  sacra- 
mento  Calif.,  for  the  proposed  normal  school  to  be  erected 
in   Fresno.      $380,000    has    been   appropriated. 

+Los  Angeles,  Calif. — The  general  contract  for  the  con- 
struction of  the  three-story  brick  store  and  hotel  building 
at  Ninth  St.  and  Grand  Ave.,  has  been  awarded  to  ALEX 
GRANT,  1201  W.  37th  St.  Train  &  Williams  are  the  Archs., 
Exchange  Bldg. 

+San  Dieco,  Calif. — The  contract  for  the  construction  of 
a  group  of  exposition  buildings  at  the  San  Diego  Exposition 
has  been  awarded  to  the  FOSS  DESIGNING  &  BUILDING 
CO.,  100  East  Colorado  St.  The  Panama  Oriental  Co.,  ban 
Diego,    is  the    owner. 

San  Francisco,  Calif. — Plans  have  been  prepared  by  A.  F. 
Heide,  Arch..  223  Spring  St.,  Seattle,  for  the  construction  of 
the  Washington  State  Building  at  the  Panama-Pacific  Ex- 
position. Governor  Lister  and  the  State  Commission  have 
approved    plans. 

San  Franciseo,  Calif.— Charles  Peter  Weeks,  Arch.,  Mutual 
Bank  Bldg.,  is  completing  plans  for  the  proposed  Alameda 
County  Infirmary.     The  estimated  cost  is  $1,000,000. 

+  Santa  Paula,  Calif.— The  general  contract  has  been  award- 
ed to  the  VENTURA  MILL  &  LUMBER  CO..  Santa  Paula,  at 
$53  911,  for  the  construction  of  the  high  school.  Allison  &. 
Allison,  Hibernian  Bldg.,  are  the  Archs. 

-t-stockton.  Calif. — The  Commercial  and  Savings  Bank  has 
awarded  a  contract  to  the  P.  J.  WALKER  CO.,  of  San  Fran- 
cisco for  the  erection  of  a  10-story  bank  and  office  building. 
The   approximate  cost  is  $250,000. 

Point  Grey,  B.  C. — A  theological  school  will  be  erected  at 
Point  Grev  this  year.  About  $4,000,000  will  be  expended. 
Sharp   &   Thompson   are    the   Archs. 

PROPOSED    IMPROVEMENTS    IX    PHILADELPHIA 

In  a  recent  bill  to  Councils,  a  $10,000,000  loan  was  ap- 
proved to  be  voted  upon  by  the  public  for  improvements  to 
the  city  of  Philadelphia.  Penn.  This  money  will  be  expended 
for  various  improvements  as  follows:  Art  Museum,  $l,onn,iio<i; 
acquiring  property  and  improving  Parkway,  $1,000,000;  erect- 
ing n<-w  buildings  and  improvement  of  Philadelphia  hospital 
and  Bvberrv  Farms.  $2,000,000;  improving  country  roads, 
$1,000,000;  improving  paved  streets,  including  resurfacing. 
$1  000  000-  continuing  improvements  to  League  Island  Park, 
$500  000'  grading  streets,  $500,000;  construction  of  bridges, 
$400'000;  construction  of  main  sewers,  $500,000;  construction 
of  branch  sewers,  .551111.0011.  continuing  improvement  of  Boule- 
vard from  Broad  St.  north,  $450,000:  paving  intersections  and 
front  of  nonassessable  properties,  $100,000;  acquiring  prop- 
erty and  improvement  of  recreation  centers,  $200,000;  pur- 
chasing property,  buildings  and  improving  existing  fire  and 
police  stations.  $150,000;  purchasing  fire  apparatus,  $100,000; 
and   purchasing  water   pipe.  $100,000. 

At  the  last  election,  a  loan  of  $8,600,000  was  approved.  It 
is    proposed    to    use    this    money    for:    The    development    of    the 

uansit     $1.80n. );    abolition    of    grade    crossings,    $1,800,- 

,,f    main    sewers.    $200,000;    construction    of 

800, eon   tructlon  ol  bridges    $200,000.  re- 

and   resurfacing  of  streets  and   roads,   $550, ;  ,-x  ,n- 

..,     river-front     Improvement.     $250, ;     children's    play- 
grounds,   $200,000:    In, prove,, ,e„t    of    the    Philadelphia    General 
Hosnital     $100. 000;    Improvement   of   homes    for   Indigent,    $550.- 
re.-ike,                mi  of    sites    for    piers 

.,,,1   docks    (25 bull  >,     it or,   Schuylkill   River.   $,5,000; 

Parkway,    II  ''    ""'    payment    ol    mandamuses,    $1,- 

000,000. 


INDUSTRIAL   NOTES 

The  Rivett  Lathe  &  Grinder  Co.,  Brighton,  Mass.,  inform: 
us  that  a  lathe,  milling  machine  and  planer  will  be  neede' 
for   its    new    shop   at    Brighton,    Boston,    Mass. 

According  to  the  Last  Annual  Report,  the  city  of  Buffalc 
has  23.44  miles  of  brick  pavement,  the  first  brick  pavemen 
being  laid  in  18S9.  The  area  paved  increased  slowly.  1902-5 
1906-7,  1907-8,  1910-11,  and  1911-12  being  the  only  years  |j 
which  more  than  10  miles  were  laid.  All  pavements  are  lai. 
under  a  10-year  guarantee  and  only  about  one-third  th  1 
brick  pavements  in  the  city  are  as  yet  maintained  by  the  cits 
The  average  age  of  brick  pavements  under  city  maintenanc 
is  16.07  years  for  streets  without  car  tracks  and  16.75  year 
for  streets  with  car  tracks.  In  the  city  there  are  two  of  th 
latter,    one   19   and   one    14   years   old. 

Use  of  Crude  Oil  in  the  United  States — According  to 
recent  issue  of  Engineering  and  Contracting,  it  is  estimatl 
that  32.000.000  bbl.  of  crude  oil  were  used  by  the  railroa 
of  the  LTnited  States  for  fuel  in  1912.  This  was  an  incre 
of  more  than  4,000,000  bbl.  over  1911.  During  the  last  fe 
years,  crude  oil  has  replaced  coal  for  fuel  on  the  loeomot: 
upon  many  of  the  railroads  in  Texas,  Louisiana  and  Ok 
homa. 

The  total  mileage  of  railroads  now  operated  with  fuel  1 
is  about  28,000  miles.  On  the  Southern  Pacific,  more  thi 
1200  oil-burning  locomotives  are  in  use  and  more  than  80, 
on    the    Santa    Fi§. 

According  to  the  United   Stntes   Bureau  of  Standards,  con 

mon    firebrick,    or   brick    made    of   clay    in    which    the    main  ir 
gredient    is    kaolin,    will    melt    at    temperatures    ranging    froi 
2831   to   3137   degrees   Fahrenheit:    bauxite   brick,   from   2949  I 
3245   degrees;   silica   brick,   from    3092   to   3101    degrees;   chron 
ite    brick    at    3722    degrees,    and    magnesia    brick,    at    4929  di, 
grees.     These  melting  points,  which  represent  the  lowest  te: 
perature    at    which    a    small    piece    of    the    brick    could    be  $ 
tinctlv    seen    to    flow,    were    determined   in    an    electric   vacu 
furnace.      The    temperature    was    measured    with    an    opti 
pyrometer. 

CONTRACT   PRICES 

+*\Vater  Mains — Atlantic  City,  N.  J. — Bids  were  recei 
Dec.  IS  by  the  Board  of  Commissioners  for  laying  c.i.  wat 
mains  in  Arctic  Ave.  from  (A)  E.  L.  BADER,  Atlantic  Ci 
(awarded  contract):  (B)  Empire  Construction  Co.;  (C)  Whi 
mer  &  Cocco;  (D)  Keeley-McFeeley  Co.;  (E)  W.  G.  Fritz  Cc 
(F)  W.  P.  Corson;  (G)  J.  I.  Dick.  The  item  bids  were  . 
follows: 


WATKH   MAINS, 


ATLANTIC  CITY, 
C  D  1 


N.  J. 


$2.00       $2.02       $2.10 


1.81 
1.46 


1.42 
1  49 


25.00       45.00 


2420  lin.ft.  lay- 
ing 24-in.  pipe 

0090  lin.ft.  lav- 
ing 20-  and  16- 
in.  pipe 

7210  lin.ft.  lay- 
ing 12-in.  pipe 

5870  lin.ft.  lay- 
ing 8-in.  pipe. 

300  lin.ft.  laying 
6-in.  pipe 

21  manholes. . .  . 

30  fire  hydrants. 

2000  ou.yd.  extra 

excavation....         3.00         1  25         0.80         1  50         2.00         1.00 

Totals $39,695    $40,151    $41,131    $41,393    $41,937    $42,040    $44. 

Sewage  Disposal  Plant — Canton.  Ohio — Bids  were  recelv 
by  Ray  F.  Harbert,  I  >i  1 .  Pub.  Ser..  Dec.  17  for  the  const,  > 
lion  of  a  sewage  disposal  plant  from  (A)  Grant.  Sarstedt 
Merlman.  Cleveland;  (B)  J.  C.  Devine  Co.,  Alliance;  1 
Fletcher  &  Ule,  Akron:  (I>)  Larrowe  Construction  Co.,  F 
troit,  Mich.:  (K)  Pitt  Construction  Co..  Pittsburgh.  1 
Masters  .V  Mullen  Construction  Co..  Cleveland.  Tile  Ite™ 
were   as   follows: 


1  .  (it) 

1    32 

1.20 

0.30 
60.00 
40.00 


1.60 
55.00 
20.00 


2  00 
1  60 

1.50 

1.50 
■10  00 

10    (HI 


SI  w  v,i:   DISPOSAL  PLANT,  CANTON,  OHIO 


27,100  <-u.yd.  earl  I,  err 

I.  rock  1 
1  1  200  50  vl   rolli  'l  en  1 

■  I  r'nidwayn 


hamber  ilumr,  •,,,,,0 
"      50,000  ■  '  "" 

i,„|, 
Itorln.. 


crtuhon  »\ny 


50  cu  ■••] 


filtering  r 


Control  - 

.,    ,,,,.  I.. 

■II  

It    12-in 

■d  pipe 

I'll"- 

rifli-d 

•,"" 

1  pint. 

II,    pipr 

lb 

It    I,  ,„ 


. 


HI, 

2  00 

2  50 

1   50 

1   28 

O      1    I 

11  12 

11  30 

11  60 

11  28 

II     M 

1  85 

11  02 

1    in 

1   80 

2080  00 

3600  00 

11  n  10  00 

2:17.".  00 

2600.00 

2! 0 

2201 

'2277   00 

3004   00 

2600  on 

216 

200 

2188.00 

2107.00 

n 

16,081   00 

54,000  no 

66,786  on 

88,002  00 

1:1, nun  on 

1   53 

1     ■  , 

1     is 

1   278 

1  88 

1    50 

1  60 

2    IHI 

1   00 

1.65 

1   go 

2   IHI 

1    in 

1    75 

1  1,1 

t  ,80 

1    i , 

0.80 

1    go 

1  :in 

1  048 

1   . 1 

BOO 

B600  ihi 

7860  no 

B066  no 

'i 1  on 

10,600  00 

860  1  mi 

1  .,,  1  1  no 

11 800.00 

187  00 

Bg  00 

16  00 

1834  00 

1400  00 

1    ■  i 

1    no 

1   10 

sns  nn 

a  go 

708  00 

MHI    (HI 

1036  no 

640  00 

7ln  nn 

1,  68 

0.80 

0     ,. 

,1  in 

n  0  1 

a 

0   12 

0 

0   in 

o  11 

0   in 

0    '  . 

0.858 

11    |8 

n  go 

n    |g 

11  HI 

1 

0  21 

0  15 

11    |0 

n   1  1 

11    ',1 

0  11 

11   1  . 

0  07 

0.128 

11  in 

n   1  , 

II    OS 

0  008 

11  08 

glfl  00 

i in 

.'  1 

'. 1 

100  00 

n,  00 

in  00 

1  1    mi 

1  

12  ihi 

0  III 

11  01 

n  ill 

11  08 

II    Ol 

0  .  . 

D 

:i  ihi 



1  00 

28  00 

,  00 

80  iki 

.     ,     IK. 

38  ihi 

l.'ii,  •01; 

$211,877 

|27  .  1 -s 

$201,521 

1288,001 

II 
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ie  Klozan  Co.,  recently  organized  at  Johnstown,  Penn.t 
offices  in  the  Johnstown  Trust  Bldg.,  is  seeking  a  suit- 
ocation  for  a  factory  to  manufacture  a  variety  of  elec- 
ts, acetylene  and  gasoline  lighting  fixtures  under  its 
jatents.  The- company  will  be  in  the  market  for  a  few 
;s,  pipe-bending  and  forming  machines,  pipe-cutting 
nes,  automatic  turret  lathes  for  making  small  parts, 
ic-plating  outfits  and  material  and  the  necessary  small 
•  equipment.  R.  F.  Berkebile  is  president  of  the 
iny. 


Division  D 


i.yd.  excavation 

i.ft.  curb  and  gutter 

.ft.  curb    .    

cast  iron  

yd.  brick  pavement,  sand  611er.  .  , 

yd.  asphalt  filler  pavement 

yd.  asphaltic  concrete  pavement. 

yd.  plain  concrete  pavement 

yd.  Dolarway  pavement 


tals  brick  pavement,  sand  filler. .  . 

tab  asphalt  filler  pavement 

tals  asphaltic  concrete  pavement. 

j  tals  plain  concrete  pavement 

!  tals  Dolarway  pavement 


Division  E 


cravation.  ...... 

curb  and  gutter 
curb 


rd.  brick  pavement,  sand  filler.  . . 

rd.  asphalt  filler  pavement 

■■1    aphakic  concrete  pavement. 

•d.  plai.i  concrete  pavement 

•  1    Dolarway  pavement 


i  brick  pavement,  sand  filler  .  . 

i  asphalt  filler  pavement 

i  asphaltic  concrete  pavement, 
i  plain  concrete  pavement 
Dolarway  pavement 


Division  F 


brick  pavement,  sand  filler 
asphalt  filler  pavement 
asphaltic  concrete  pavement 
1    plain  concrete  pavement.. .  . 
I-  Dolarway  pavement 


tat-  brick  pavement  sand  filler..  . 

tah  asphalt  filler  pavement 

Itals  asphaltic  concrete  pavement, 
in  concrete  pavement 
ilarway  pavement 


Division  CI 


cai  ation 
h  and  icuttei 

rb  .... 

ron 

pavement,  sand  filler  . 
J. yd.  asphalt    filler   pavement  .... 
phaltic  concrete  pavemenl 
J  yd    plain  concrete  pavement 
pa\ ernent 


i  brick  pavement .    an. J  filler 
■  i.  'It   filler  pavement 
>h  'llf  eoni-rrte   pavement 

jtalfl  plain  concrete  pa  \  ement 
hi  ■  ement 


i  1 1   i  ion  ii 


ition 
I  ft   curb  and  jtutte 


lit,     and   filler 
ph. till    filler  pavenienl 

■  lit.    ,  imi  i>  u    pavemenl 
i  eonerete  pavement 


«    vi 


.  . .  pa  - 


briek  pavemenl .     and 

I    paveincn 

iltie  ram.  rel.e   \m\ 

al«  plain ret.    pnvenx 

alfi  Dolarwa\    pavemenl 


Dl 




Il     Hid    rull.  r 

It    -  urb 

,n 

■   I    lillei 

I   MIS  i  pavemenl 

■  I in   MP     |.!.\  i-|iir|il 

v'l    plnii r.  '-    pav.  ment 

|yd.  Dolarway  pavement 


I  Di, 


Ml      1,11- 


uli  I  inluru  ti\    p.-.  riiii'iil 


+PaviDK—  Belle  Plaine,  Iowa — Bids  were  received  bv  the 
city,  Jan.  o,  for  paving  from  (A)  William  Horrabin  Iowa 
City.  Iowa;  (B)  Dearborn  Construction  Co.,  Waterloo,  Iowa- 
(C)  Ford  Paving  Co.,  Cedar  Rapids.  Iowa;  (D)  Brvant  As- 
phalt Paving  Co..  Waterloo.  Iowa,  (E)  DES  MoiNES  AS- 
PHALT PAVING  CO..  Des  Moines,  Iowa  (awarded  contracts 
Division  E,  brick  with  sand  filler.  Divisions  D,  P  G  H  and  i' 
asphaltic  concrete);  IF)  Frank  H.  Hahn,  Cedar  Rapids.  Iowa;' 
(G)  Elzy  &  Carlson,  Marshalltown,  Iowa;  (H)  J  W  Turner 
Improvement  Co..  Des  Moines.  Iowa;  (I)  Western  Paving  Co 
Oklahoma    City,    Okla.      The   item   bids   were   as    follows- 


PAVING.  BELLE  PLAINE,  IOWA. 


$0.49 
0.70 

$0.47 
0.67 

$0.45 
0.69 

$0.50 
0.72 

$0  38 
0  63 

$0.50 
0  65 

$0  45 
0.65 

S0.4S 

SO. 41 

0  39 

0.45 

0  36 

0.035 

0.045 

0.04 

0.05 

0  035 

0  04 

0.04 

2.18 

1   995 

2  05 

2.29 

2.18 

2.28 

2.145 

2.23 

1  70 

1.65 

1  685 

1.65 

1.61 

1.57 

1.54 

1.56 

1.58 

1 .  545 

1  61 

1.45 

1  53 

$22,706 

1.48 

$24,249 

$22,544 

$23,974 

$21,863 



$25,024 

S23.92II 

$24,835 

$23,154 

$24,354 

$24,235 

$19,949 

$19,361 

$19,716 

$19,747 

S18.552 

$18,070 

.•519.049 

$19,221 

$1S,616 

$19,873 

$14,416 

$19,077 

$14,714 

SO  49 

$0.47 

$0.45 

$0  50 

$0.38 

$0.50 

$0.45 

$0.41 

0.69 

0.72 

0.63 

0.65 

0.65 

0  41 

0  39 

0.45 

0  36 
0.04 

0.035 

2  20 

0  045 
2.02 

0  04 
2  18 

0  05 

0  035 

1  995 

0.04 
2.05 

0.04 

0.02 

2.29 

2.18 

2  28 

2.145 

2.23 

1   70 

1.65 

1.685 

1.65 

1.61 

1.57 

1    54 

1   56 

1.58 

1    545 

1   61 

1.45 

1  53 

1.48 

$6544 

$6057 

$6485 

$5931 

$6106 



$fi777 

$6471 

$6745 

$6C  20 

$6562 

$5249 

$5099 

$5204 

$5163 

$4935 

$4760 

$4953 

$5014 

$4883 

$4905 

$4601 

$4918 

$4696 

$0  49 

$0.47 

$0.45 

$0  50 

$0.38 

$0.50 

80.45 

0.72 

0.63 

0.65 

0.65 

0.39 

0.45 

0.38 

0.36 

n  lit 

0.035 

0  045 

0.04 

0.05 

0.035 

0  04 

0.04 

2  IS 

1.995 

2.05 

2.29 

2.145 

2  23 

1.70 

1    65 

1.685 

1.65 

1.61 

1.57 

1   54 

1    56 

1   58 

1    545 

1.61 

1  45 

1   53 

1   48 

$24,690 

$22,954 

$24,392 

$22,228 

$23,144 

$23,536 

$24,713 

524.701 

$20,337 

$19,728 

$20,076 

$20,123 

$18,871 

Sis, 21 19 

$19,157 

$19,580 

$18,914 

$20,239 

$18,099 

S19.437 

Sis. 400 

$0.49 
0.70 

10    17 

II  1,7 

$0.45 
0  69 

$0  50 
0.72 

$0 .  38 
0  63 

$0   .".ll 
n  65 

$0.45 
ii  66 

$0.48 

SO  41 
(i  66 
0.36 

(1  114 

0.035 

0,045 

0.41 
0  nt 

0.06 

ii  39 

0.035 

0   15 

0  (il 

0.38 
0.04 

2.02 

2  18 

1 .  995 

2  05 

2  29 

2.18 

2.28 

2   145 

2.23 

1.70 

1  65 

1  685 

1 .  65 

1   61 

1.57 

1.64 

1   56 

1.58 

1    545 

1  .  61 

1.45 

$20  B09 

1  53 

1     Is 

$22,811 

$21,156 

$22,560 

$21,310 

$21,452 
$22,864 

$23,568 

$21,483 

$23,390 

121,853 

122,804 

$18,663 

118,076 

$18,453 

Sis. in:; 

sir. ii  i 

816,726 

$17,644 

117,982 

$17,456 

sis,:,  ir 

113,842 

817,783 

814,128 

$11    19 
0  711 

$0  47 

II  1.7 

$0  45 
n  89 

ll  72 

SO  38 
ii  63 

0  8  , 

SO   15 

ii  66 

|0     Is 

$0.41 
ii  56 
ii  36 
0.04 

ii   11 

ii  39 

n   15 

ii  088 
2  20 

ii  046 
2  02 

ii  in 
2   Is 

0.115 

o  035 

i   99  . 

i)  in 

n  in 

ii  02 

2  -".i 

2   is 

2  Js 

2  115 

2  23 

1   70 

I   65 

1   885 

1    66 

1     16 

1     ,s 

i   :,i 

I    56 

1   68 

1   545 

1   i.l 

1    15 

1  53 

1     Is 

$5298 

Spi.:m 

$5241 

$4780 

$4962 

15469 

$5121 

15049 

S3284 

$6226 

$1276 

$1351 

$40911 

$1237 

$4280 

SI  1 39 

MS  .i 

sun; 

$11    19 
ll  Til 

ii  035 

M)    17 

ii  67 

ii   in 

a  oa 

$n   16 
ii  69 

ii   II 
ll  in 

a  is 

$n  60 

0   . 

ii  06 

|0    18 

II  63 

1   996 

10     ,i 

,.  .... 

ii  in 

$0    15 
0  66 

II    .IS 

ii  in 

n  08 

o  « 

n  86 

ii  hi 

0 

a  is 

2  W 

1    711 

i  ..  i 

I   68  • 

i  68 

I   57 

1     .1 

i   ... 

1    61 

1    l  . 

1      IS 

1 .' 

$M22 

J'UHIl 

18476 

19123 

$93115 

69838 

'  17410 

$7177 

I70S1 

17330 

$7117 

17298 

17860 

$6573 

17050 
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Extensive  Project  in  Bombay — According  to  the  Daily 
Consular  and  Trade  Report,  by  far  the  most  important 
hydro-electric  undertaking  that  has  ever  been  projected  in 
India  is  being  carried  out  at  an  estimated  cost  of  $8,000,000 
in  the  Bombay  Presidency  by  the  Tata  Hydro-electric  Power 
Supply  Co.,  Ltd.  It  will  provide  about  (50,000  hp.  and  will 
be  supplying  energy  by  February,  1914.  Contracts  have  al- 
ready been  signed  for  supplying  power  to  31  cotton  mills  and 
three  flour  mills  in  Bombay.  The  scheme  owed  its  inception 
and  organization  to  the  late  Jamsetjee  Tata.  The  financing 
of  this  enterprise,  to  which  nearly  $1,000,000  was  contributed 
by  the  royal  families  of  Hyderabad,  Mysore  and  Baroda,  was 
largely  assisted  by  the  wealthy  Parsee  community  in  Bombay. 

The  Tata  hydro-electric  project  is  the  largest  in  the  world. 
Power  will  be  obtained  from  two  great  reservoirs  about  80 
miles  northeast  of  Bombay  City,  known  as  the  Lonavla  and 
the    Wahlwan,    having    a    storage    capacity    of    380,000.000    and 

2. Mm. mm. -u.ft.    respectively.      The    water    will    be    led    by    a 

masonry  duct  to  the  forebay,  2040  ft.  above  sea-level,  whence 
it  will  enter  steel  pipes  leading  to  the  turbo-generators  at 
the  power  house  below,  the  head  being  1730  ft.,  or  10  times 
as  great  as  that  of  Niagara.  The  generating  plant  will  be 
erected  300  ft.  above  sea-level.  The  Lonavla  Dam  will  store 
water  during  the  rainfall,  estimated  to  average  175  in.,  thus 
insuring  a  continuous  supply  for  the  generating  plant  2000 
ft.  below,  while  the  Wahlwan  Dam  will  provide  a  storage 
reservoir  for  the  rest  of  the  year.  The  Wahlwan  Dam  is 
4500  ft.  long  and  about  68  ft.  high,  while  the  area  of  the 
lake  is  nearly  1504  acres,  or  about  2%  sq.mi.,  with  a  ca- 
pacity of  2.SO0.OOO,000  cu.ft.  Later  on  a  third  lake  to  be 
know'n  as  the  Shiratwa  Lake,  may  be  constructed  in  a  valley 
bevond  Wahlwan  Lake,  with  which  it  will  be  connected  by  a 
tunnel  nearly  a  mile  long,  running  through  the  dividing 
ridge  of  steep  hills,  which  will  form  the  watershed  some  1200 
ft.  above  the  level  of  the  valley.  This  lake  will  also  be  held 
up  by  a  large  masonry  dam,  8000  ft.  long,  its  greatest  height 
above  the  foundation  being  93  ft.,  thus  forming  a  very 
capacious  reservoir  for  nearly  7,000,000,000  cu.ft.  of  water, 
■with  an  area  of  3174  acres,  or  nearly  5  sq.miles.  The  trans- 
formers for  this  plant  are  being  furnished  from  Schenectady, 
N.  T..  the  insulators,  transmission  lines,  underground  cables, 
etc.,  from  both  England  and  Germany,  the  pipe  lines  from 
Switzerland,  and  the  hydraulic  turbines  (Pelton  type)  from 
California. 


Motor  Cars  in  Japnn — The  use  of  motor  cars  is  rapidly  ]L 
creasing  in  Japan,  particularly  in  the  cities  of  Tokio  a 
Yokohama.  During  the  first  half  of  1913,  the  importations 
automobiles  into  the  country  amounted  to  more  than  75  i 
cent,  of  the  entire  number  for  the  previous  year.  Roads  a 
being  much  improved  in  many  districts,  and  the  wealti 
natives  have  become  interested  in  automobiling.  Cars  ' 
American  make  continue  to  lead  in  the  exportations  to  Japi 

The  City  of  Calgary,  Alta.,  according  to  the   "Constructi 
News,"   Chicago,   111.,   is  the   first  city   in   Canada  to   underta. 
as    a    municipal    department    the    construction    and    operatic 
of    an    industrial    service    building.       For    the    $250,000    appr 
priated    by    the    vote    of    the    ratepayers,    a    six-story    concrc. 
structure    will    be    erected    and    leased    to    incoming    manufi 
turers.      It  is   anticipated   that   bv   getting  a  start   in    this  « 
small  industries  will  be  encouraged,  outgrow   their  tempori 
quarters,   and   go   out   to  build   more   extensive   accommodate 
for    themselves.      The    advantage    primarily    to    the    newcon 
is   that   he   retains    his    capital    in    the    form    in    which   he  i 
most  profitably  use  it.     To  the  people  at  large,  this  plan  oil 
an   inducement   to   small    manufacturers   which,   instead  of 
ing  a  .tax,   as  is   the   bonus   idea,   is   a   revenue   producer  f 
the  beginning.      The   industrial   bureau   of  Calgary   formula 
and  pressed  the  project  to  a  successful  conclusion. 

CONTRACT    PRICE 

Siphon — New   York,   N.   Y. — Bids   were   received   Jan.   87  ' 
the  Board   of  Water   Supply  for   the   construction   of   the  Nil 
dows    Siphon,    about    9800    ft.    long,    in    New    York    Harbor,  t 
tending  from  79th  St.  and  Shore  Road,  Bay  Ridge,  Borough' 
Brooklyn,  to  the  junction  of  Arrietta  St.  and  Stuyvesant  Pla 
Tomkinsville,   Borough   of  Richmond,    from    (A)    Merritt  Ch 
man   Derrick   &   Wrecking   Co.,    17    Battery    Place,    New  ol 
(B)    Snare    &    Triest    Co.,    Woolworth    Bldg.,    New    York; 
Morris  &  Cummings  Dredging  Co.,  17  State  St.,  New  York; 
Oscar   Daniels   Co.,    Woolworth   Bldg.,   New   York;    (E)    Pha 
Construction  Co..  41   Park  Row,  New  York;    (F)  T.  A.  Gillet 
Co.,  50  Church  St.,   New  York;    (G)    A.  Q.   Packer;    (H)   Mich 
J.    Dady,    350    Fulton    St.,    Brooklyn;     (I)    Holbrook,    Cabpt|j 
Rollins   Corporation,   331   Madison   Ave.,   New   York;    (J) 
McGovern    &    Co.,    1    Madison    Ave.,    New    York;     (K)    Hon 
Corporation,    165    Broadway,   New   oYrk;    (L)    O'Rourke   1 
neering    Construction    Co.,    345    Fifth    Ave.,    New    York, 
item  bids  and  approximate  totals  are  as  follows: 


NARROWS  SIPHON— NEW  YORK,  N.  Y. 


A  B 

3800  tons  36-in.  submarine 

pipe    $47.25         $78.50 

300  tons  straight  hub  and 

spigot  c.i.  pipe 26.60  40.00 

35  tons  c.i.  hub  and  spigot 

pipe  specials 61.25  80 .  00 

2  30-in.  V.-nturi  meters....       1640.00       2500.00 

600,1100    cu.ycl.    submarine 

excavation 0.45  0.78 

Removing  and  replacing  sea- 
wall (lump  sum) 2000.00    10,000.00 

9800     lin.ft.     laying     sub- 

marine  pipe  line 30.20  18.00 

.'.murine    calking    of 

pipe  joints 20.00         40.00 

Genera!  submarine  calking 

of  pi,*- line  (lumpsum)..    12,000.00   4:,.( 

10    te  '      (air)    submarine 

l,i,,..  line        :.oo  no         MXi  00 

126,000  cu.yd.  refilling  oyer 

submarine  pipe  line  with 

materials     from     harbor 

0.30  0.70 

125,000  cu.yd.  refilling  oyer 

submarine  pipe  line  with 

■  rials  not  from  harbor 

0.90  1.20 

cu.yd.  earth  excava- 
tion ana  refilling  on  land.  1.87  2.50 
ition 

I  10.00  10.00 

ing  bub  and 
spigot    pi|«-    and    special  € 

<in..  ,  .  3.50  3.00 

15,000     II.      miscellaneous 

iron 

eel 0.08  0.10 

19,0001b    cure..' 

ting  melltl  work  form 

0  08  (>  01 
200  i.i.i  poruand  ■■  mi  nt...            2.00  2  no 

.nry 
,,,   pa   .  rro  nal    nd   gutti  i 

10  00  12  "'i 

IH  00 

150  Ui  

mi-lit.  pips  'CO  

and 
[ot  drains  '•'  B0  8  no 

a  00 

in  lo- 
ll    of     siphon     (lump 

| 

10,000  oun- 

1  OO  I       'II 

oixxi    I...  (i     plli  ■    i". i    In 

l  00  0  BO 

v  0  hi  0  "i 

Total- 


C 

D 

E 

F 

G 

H 

I 

J 

K 

$48.00 

$70.00 

$80.00 

$70.00 

$68.50 

$55.00 

$65.00 

$70  00 

$60.00 

22.00 

40.00 

35.00 

35  00 

37.00 

30  00 

33.00 

35.00 

30.00 

18  00 
iOOO.OO 

80.00 
2500.00 

70.00 
1900.00 

70.00 
1750.00 

90.00 
4000  00 

67.00 
1800.00 

70.00 

2000 . 00 

75.00 

2000.00 

70.00 

2500.00 

0.82 

0.79 

1.25 

0.85 

0.82 

0  40 

0.55 

0.90 

0.60 

1000.00 

5000.00 

6000.00 

5000.00 

750  00 

2000.00 

200(1   mi 

2500  00 

2500.00 

22.00 

15.00 

12.00 

35.00 

15.00 

23.00 

30   15 

35  00 

19.30 

30.00 

75.00 

50.00 

50.00 

10.00 

70.00 

150.00 

80 .  00 

60,00 

000.00 

25,000  on 

10,000.00 

2000.00 

9650 . 00 

2ll,l o 

20,000  00 

25,000   00 

25,000  00 

750.00 

800.00 

500.00 

1250.00 

O.-.o   oil 

300.00 

1000    00 

1000  00 

200  00 

o  so 

2,00 

1   40 

1.60 

1  23 

0  21 

1 .  25 

1  80 

0  80 

1.25 

2 .  00 

:i ,  00 

2  BO 

1  .  20 

:i  00 

2  00 

8  00 

1    25 

1 i 

7.00 

5  00 

5.00 

10  00 

lo  00 

I  on 

10.00 

lo  no 

1    25 

5.00 

1   50 

6.00 

3.50 

2.50 

8  00 

8.00 

3  00 



0  ill 

0.05 

0.07 

0.07 

0    15 

0  05 

0.15 

n  in, 

0  (121 

2  on 

0  02 


0  or, 
2.00 

n  05 
1    75 

o  ol 
2  BO 

(i  05 

1    50 

0  05 
2   00 

0    10 

2   511 

o  08 

2  no 

s  no 

8  00 

10  on 

7  00 

III  oil 



8  no 

12  on 

in  on 

In  on 

18  00 

2 1 

15  00 

20  00 

'.'  ,  on 

12  00 

"   ,    llll 

2(1  IHI 

1   no 

l  00 

1   BO 

1    10 

I  on 

1  80 

(1  75 

:i  no 

1    IKI 

[.00 

8  00 

'    10 

2    Oil 

.;    .ii 

8  on 



,n 

1    IHI 

1,00 

2  00 

1 

3   IHI 

8  no 

I  80 

'.'   ,.o 

2  no 

10,000  00 

10,000  00 

'.•., .11111 1   Oil 

i    i  10 

mo  on      ,11 

Oil      1 

'.mi i 

.,nnn  no 

I  00 

1     (HI 

II    SO 

.    ;n 

'   ,11 

1    00 

no 

1    Ml 

II    to 

i  00 

.... 

II   .11 

ii  .  . 

o  78 

ii  88 

1    00 

o    1  i 

0  iii 

, 

100  00 

i.i i  00 

II   lll| 



0    ii 

SI 

o  o.'ll 



o  08 

SO    llll 

ii  08 
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n   ill 

' 
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p   CB    CHANGES    AND    TDK    BUSINESS    Ol'TLOOK 

■  sunshine    movement    of    1908    has   a    direct   counterpart 
Jjts    now    being    made    by    many    to    stimulate    business 
9  s.      People   talk   better   business,    daily   papers   are   full 
as    of  better   business,   but   the  order  books  do  not  show 
■tile    conditions    have    improved    compared    with    a    few 
M  ago,  they  are  still  far  from  satisfactory.     There  were 
8o,000    idle    freight    cars    on    American    railways.       The 
Von  of  iron  and  steel  has  been  cut  down  30To.     Stocks 
>r  are  accumulating  in  all   markets  of  the  world,   rail- 
earnings  continue  to  decrease  and  idle  funds  pile  up 
■tary    centers.      There    is    nothing    very    satisfactory    in 
Ines's  situation.     The  sale   of  $51,000,000   of  New   York 
4%  bonds  at  a  premium,  and  the  subsequent  resale  by 
phasing  syndicate  at  a  profit  of  half  a  million  dollars, 
ht,   marked,    perhaps,    a    turning   point    in    the    tide    of 
I     It  must  be  remembered  that  the  state  of  New  York 
er  before   sold   bonds    higher   than    4%%.    nor   has    any 
nt  political  division  paid  such  a  price,  in   this  genera- 
r    long-term    funds.      If    states    with    unlimited    credit 
pay  such  a  rate  for  funds,  it  is  difficult  to  see  where 
roads,  new  power  development  companies,   and  irriga- 
temes    are  going   to   And   capital   for   their   enterprises 
reasonable   figure. 

engineers  and   contractors  are  anxiously   looking  for 
aan    at    any    time    since    the   panic    of   1907,    and    there 

0  be  little  "new  work  in  prospect. 

he  Southern  States,  activity  is  perhaps  more  pro- 
than  in  any  other  section  of  the  country.  .Stimulated 
ire  being  made  to  further  industry  there,  and  coupled 
cellent  returns  from  crops  this  year,  have  had  a  most 

effect. 

he  Iron  and  steel  market,  quotations  have  perhaps 
their  lowest  level,  and  an  advance  of  10c.  per  100  lb., 
jrlce  of  steel  sheets  was  announced,  while  somewhat 
figures  have  been  named  for  pig  iron.  Fabricating 
re  still  anxiously  scouring  the  country  for  business, 
jortant  contracts  for  erection  work  have  been  taken 
than  $50  per  net  ton  erected.  Some  large  sales  of  pig 
thin    the   last  two   weeks   throw   a   gleam   of  confidence 

1  market. 

Hit  manufacturers  usually  accumulate  stocks  in  the 
nonths.  This  year  is  no  exception  to  the  general  rule, 
sold  supplv,  however,  is  no  larger  now  than  at  the 
me  last  year,  and  in  th_  East,  quotations  are  without 
In  the"  Middle  West,  reductions  of  15  to  20c.  per 
ave  been  made  in  important  consuming  centers.  These 
>ns  have  so  stimulated  business  that  some  fairly  large 
tlons  have  been  made. 

r  conditions  are  far  from  satisfactory.  Striking  em- 
seem  to  bi  favored  at  every  turn  by  the  Federal  or 
overnnient.  ar.d  when  th<  re  is  less  work  than  normal, 
■emaiti  firm.  The  notable  distribution  of  profits  male 
Ford  Motor  Co.  had  a  bearing  on  the  wage  question 
oit  far  out  of  the  ordinary.  This  $5  minimum  wage 
d  to  the  difficulties  rather  than  eliminate  them.  A 
.n  In  the  wages  paid  to  certain  machinists  bj 
of  the  New  Haven  was  the  only  wage  decrease  noti  1 
Itlons  in  Mexico  continue  to  cause  considerable  corn- 
Ill  they  are  having  less  influence  on  trade  day  by  day. 
ef  that  the  trade  depression  will  not  last  long  is  corn- 
id  one  of  the  largest  equipment  companies  In  the 
Is  making  preparation  for  a  new  plant  In  the  Middle 
tutting  In  the  foundations  foi  the  buildings  and  grad- 
land  so  that  if  business  revives,  the  construction  of 
Ot  can  be  pushed  with 


LABOR 

ind   skilled   workers  are   unemployed   than   at 
ip  in   the  lasl    thi  The  severlt)    of  the   winter 

construction  work  In  many  places  where 
.  have  profitably  been  carried  on  had  the  weather 
»rmal.      Much    work    is    being    completed,    and    less    new 

flannel  for  1 :« 1  I  than  for  several  years  Lack  0 
teems  general  In  all  parts  of  the  country,  but  Is 
■▼Id c nee  In  the  Southern  States  than  an)  other  section 
le  Bast  and  North,  particularly  the  New  England 
md  the  Middle  Atlantic  Slates.  H  is  more  pronounced 
■jnouneement  that  the  Ford  Motoi  Co  v.. mid  pas  1 
m  wage  of   |6   pei    da]    to  all   It      employes   was  a   start- 

11    Is    a    qui  Bt  Ion    1 1  •  ■  ••-.     Ions     inj     01  •     Indu 
of  trade  can   pay  above    the   going    wage     and    • 

I  If  this   -    1 1     1 ntinucd  many   years. 

not    common.      Tin     workers    In    the    clothing 
■othed  over  their  differences  with  the  employi 
fh  trouble       \    reduct  Ion   of   m       ,  ,.r  ma- 

1  s    nf    the    Dels  «  in     &     Hudi  on    Co     re- 

II  the    reinstatement    of    two   employees    for    whom    the 

of  the  railway  cased  work.     No  1  hang< 

in    ih.     rail'   ol    ■,'.   11  ■       paid   t"   common   laborers. 
heeli    much    tall,    n 
Of   men    Idle,    and    the    numbei     has    been    gn 

Investigation  directed  by  Hnrrj  Hopkins,  connected 
>•  New   york    Association    fm    Improving   the   Condition 

Poor,    bads    him    1  there    are    326,000    men 

York  Clt  find  employment      The  list   com- 

y  him   sho  n    In   the   bul  I 

laborers,   i.'ii'i  ■  civil,  median- 

d  mining,  are  oul  of  employment 


CEMENT,    LIME    AND    BKIIK 

Important  reductions  have  been  made  in  the  Middle  West 
which  brought  quotations  down  to  a  level  of  practically  the 
same  prices  as  a  year  ago.  This  reduction  stimulated  buving. 
and  orders  were  large.  In  Chicago,  the  largest  cut  was  made 
of  25c.  per  bbl. ;  in  Cleveland,  20c;  in  Detroit,  Pittsburgh 
Minneapolis  and  St.  Paul,  the  reduction  was  15c.  In  the  New 
Y'ork  market,  there  has  been  little  business  and  stocks  are 
accumulating.  Few  orders  have  been  placed,  and  it  is  evident 
that  business  will  be  less  this  year  than  last  as  far  as  the 
building  industry  is  concerned.  The  outlook  for  a  large  con- 
sumption of  cement  on  state  road  work  is  not  at  all  bright. 
Some  change  has  been  made  in  the  manner  of  selling  to  con- 
tractors, and  manufacturers  at  their  option  mav  charge  $1.63 
to  contractors  for  orders  under  15.000  bbl.  The  previous  min- 
imum was  7500  bbl.  An  export  order  of  about  15.000  bbl.  was 
taken  at  a  low  price,  and  it  is  evident  that  inquiries  are  out 
for  other  export   shipments. 

Conditions  in  Canada  are  less  satisfactory,  and  the  Can- 
adian Cement  Co.  has  closed  down  for  the  remainder  of  the 
year,  or  until  conditions  improve,  plants  as  follows:  No.  6  at 
Marlbank,  Ont. :  No.  7  at  Lakefield.  Ont.;  No.  9  at  Shallow  Lake, 
Ont.,  and  No.  10  at  Calgary,  Alberta. 

Quotations  in  the  East  are  unchanged  at  $1.5S  per  bbl.  for 
delivery  within  lighterage  limits,  New  Y'ork.  equivalent  to 
$1.46  Jersey  City  and  95c.  per  bbl.  in  bulk  at  the  mill.  Deal- 
ers are  able  to  secure  an  extra  5c.  The  New  York  quota- 
tion is  subject  to  an  allowance  of  40c.  for  bags  returned.  Re- 
vised quotations  are  as  follows  at  leading  consuming  centers: 

Boston.  $1.32  f.o.b.  not  incuding  package. 

Chicago,   $1.05   f.o.b.   not  including  package. 

Cleveland.    $1.20.    f.o.b.    not    including    package. 

Detroit,   $1.14.   fo.ob.   not   including   package. 

Minneapolis,  $1.25,   not  including  package. 

Pittsburgh,    $1.05.    not    including    package. 

St.   Paul,   $1.25,    not   including   package. 

Brick — Prices  are  higher  in  New  Y'ork  than  last  month 
and  business  shows  an  improvement.  The  demand.  h.«  - 
ever,  continues  to  be  far  below  the  normal  requirement  in 
all  but  years  of  marked  depression  in  the  building  trade 
Hudson  River  common  brick  are  quoted  at  $6  g  6.50  New  York 
while  for  covered  cargoes  $7 @ 7.25  is  demanded.  In  Newark 
N.   J.,    $7@7.50   is   quoted    for   delivery    from    yard. 

I.iine — The  market  is  steady  and  without  change  from  last 
month    as    follows:    State    common,    200    lb.    net.    97c     per    bbl 
the    former    brand    Rockland-Rockport.    special.     300    11.       has 
been    succeeded    by    the    brand    "300    Star."    $1.37:    finishing    300 
lb.,    $1.55:    finishing    200    lb.,    $1.10;    350 

Plaster  Blocks — Prices  are  without  change,  and  the  mar- 
ket   is   fairly    active,    quotations    being   as    follows: 

Wl  ight,  per      Price,  per 
sq.ft..  lb.       sq.ft  .  cents 


2-in. 
3-in. 


SVj 


6'i 


These  blocks  are  made  32  in.  long  by  13U  in  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid,  but 
the    others    are    hollow. 

CRUSHED   STONE,    SAND     IMI   GRAVEL 

1  rushed  Stone— The  plants  crushing  stone  shut  down  early 
in  December  and  will  not  reopen  i..f,,re  Mar.  1.  For  the  mosl 
part  contractors  have  sufficient  stone  ,,,,  nan!  to  keep  them 
busy  for  the  tune  being.  The  outlook  is  exceptionally  bright 
A    great    deal    of   subwaj    work    will    be   don.,    building   could 

Ij    bi    1.  s.s  active  than  it   was  a  year  ago,  and  mui 
work    will    come    out    during    the    year.       Pries    are    strongi  1 
One    and    one-half    inch    stone    has    ben    moved    up    5c.    and    is 

now  quoted  at   6>S1  "1     itom    Is  without  ch  1 

These   quotations    are    for    full    cai  1  0    lots    .1.  1 
alongside    oi    dock    New    York    and    Brooklyn.      In    Boston    all 
sizes  ..r  stone   are   sold  at   80c    per   net    ton   f.o.b.  quarry    the 
to  Boston  being  about    10c    pei    ton. 
s«nd     Business  is  fair,  quite  a   little  sand  being  taken  for 
Bubway   work  and   prlci  -    in    firm      There   has    ilso   1 n   con- 
siderable paving  In  the  city.     The  rul                        ..,  is  without 
cu.yd.  for  cai  go  lo                   cu.yd      This  is 
for  delivery  alongside  of  dock   In  New    rork. 
,    <T>.>ci     '             are   stronger.     The   gravel   Bellers   have  all 
the  business  they  can   take  care  of  now  and  are  likely   to  bi 

swamped      with     orders     when     the     subway     work     opens     ,„n 
swaj    in   the  spring;.     Prices    ire   hlgl  |]    per  eu  yd 

u  ill    pass    the    sul. 

»~|'    specifies!  1  1:,  |8  demanded      Tins.-  quol 

lelivei  ■  .1  b  loni  Bide  of  dock      1 

il  pel       .11     \   d. 

IIIIIN       \  Ml     ST1    t    I 

'''*  lr""       v  '  '.  '  In  the  east- 

rrltory  which  havi    temporary   stiffened  thi    mark. 

In   N'.w    Fork   covers  shipment    for  the  first 
half   and   a    1000-ton    ord  Foundry   was 

Buffalo  rum.,,  ,  s  1 ked 

1    deal   of   business   •  irlj    In   the   month,    but    sin. 
1  ii.lv       it    s.  . 

■  i.iei  1 11 1-    the   fall  u    in  a i> 

■ii..i 


nt   ..f  pig   iron   thai    hii     been  under  negotlatli 

-    '       in  prai  in  iiij    ,  %.  n    market   quotations 
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are  at  the  lowest  point  of  the  movement,  the  only  exception 
being  a  slight  advance  in  No.  2  Northern  Foundry  in  Philadel- 
phia. There  has  been  less  activity  in  steel-making  iron  in  the 
Pittsburgh  district,  but  this  will  probably  show  a  change  in 
the   very  near  future. 

Quotations  for  lots  of  IOC  tons  or  over,  at  the  points  named, 
are  as  follows:  Cincinnati,  Southern  Foundry  No.  2,  $13.75@ 
14.25;  Southern  Foundry  No.  4,  $12. 75@  13.25 ,  Southern  Foun- 
dry No.  4,  $12.75@13.25;  Northern  Foundry  No.  2,  $14.25<&14.75. 
In*  New  York  Northern  Foundry  No.  2  plain  is  $14(§il4.25; 
Northern  Foundry  No.  2X,  $14. 25(f"  14.75.  In  Chicago,  Northern 
Foundry  No.  2  is  $13. 50  (§14,  a  decline  of  50c,  compared  with 
last  month,  while  Southern  Foundry  No.  2  in  that  market  is 
$13.50@14.  In  Birmingham  No.  2  Southern  Foundry  is  $10.75 
<U  11. 

Steel  Ralls — Aside  from  the  small  business  booked  from 
some  of  the  Northwestern  lines,  the  market  has  been  most 
inactive.  The  large  Eastern  railways  have  not  yet  come  into 
the  market  and  announcement  was  made  by  the  head  of  one 
large  corporation,  not  in  the  East,  however,  that  thev  had 
rails  left  over  from  last  year,  which  would  be  used  in  1914. 

Quotations  are  as  follows:  Standard  sections  of  bessemer 
rails,  $2S:  openhearth  rails,  $30,  these  quotations  being  f.o.b. 
Pittsburgh.  Girder  rails  in  30-ft.  lengths  are  $36.40  per  gross 
ton,  and  in  60-ft.  lengths.  $3S.40  f.o.b.  New  York.  Other  quo- 
tations f.o.b.  Pittsburgh  are  as  follows.  35-  to  45-lb.  sections, 
1.25c.  per  lb.;  16-  and  20-lb.  sections,  1.30c;  12-  and  14-lb., 
1.35c;  S-  and  10-lb.,  1.40c.  all  in  carload  lots.  In  New  York 
relaying  rails  are  $21  and  in  Chicago  relaying  rails  are  held  at 
the  unchanged  quotation  of  $24. 

Track  Supplies — Some  heavy  inquiries  have  been  received 
by  the  mills  and  it  is  evident  that  the  orders  placed  have  been 
at  concessions  in  price.  Some  extremely  low  quotations  have 
been  named,  and  at  least  one  order  was  booked  in  Pittsburgh  at 
1.45c.  for  large  spikes.  Boat  spikes  are  quoted  at  1.55@1.65c 
In  Chicago  spikes  are  1.50®  1.60c;  track  bolts  with  square 
nuts.  2.05^  2.15c,  and  tie  plates  can  be  had  at  $27(3  2S  per  net 
ton  in  that  market.  The  extras  on  railroad  and  boat  spikes 
are  unchanged  as  fellows. 

Railroad    spikes  Cents 

3.    3%,    4.    4%    and    5xy2 Extra     .10 

8%,    4    and    4x  ,.- Extra     .20 

3.    3%.    4    and    4%x% Extra     .30 

2 1  ;,■*■%     Extra     .40 

Z%.    3    and    3VJX,5, Extra     .60 

;x"       Extra     .80 

rtructural  Materials — Structural  work  continues  inactive. 
although  some  large  buildings  have  recently  been  placed  in 
Detroit.  In  New  York  subway  work  continues  to  call  for  a 
large  tonnage  each  month.  It  is  estimated,  however,  that  the 
subway  is  taking  about  half  the  total  tonnage  required  in 
New  York.  A  Pittsburgh  fabricator  has  taken  several  notable 
orders  for  transmission  towers,  one  for  export  to  Brazil. 
Some  extremely  low  quotations  on  fabricated  work  have  been 
named,  and  an  elevated  extension  in  Brooklyn  was  put  through 
at   $48  per   ton. 

Quotations  are  steady  and   1.20c.  Is  the  regular  base   price 

in    Pittsburgh.      This   is   an   advance   of   10c   per   100   lb.,    com- 

I    with   last   month,   and    the   price   includes   I-beams   3   to 

IS    in.,   channels    3    to    15    in.,    angles   3    to    6    in.,    and    tees   over 

f,    In.      Other   quotations   are    as    follows:    I  beams    over    18    in., 

.is    over    18    in.,    channels    over    16    in.,    and    angles    over 

60  in.,   1.30c.      Deck    beams  and   bulb  angl   s  are  1.60c     Cutting 

to  specified   lengths  under  3   ft.  to   2  ft.,   inclusive,   25c   per   100 

Hi  ;  2  ft.  to  l  ft.,  Inclusive,  50c:  less  than  1  ft.,  55c    No  charge 

in  made  for  cutting  to  specified  lengths  over  3  ft.     In  Chicago 

.    from  the  mill   the   base  quotation   is 

i   di  livery  from  store  is  1.75c. 

Pipe  The  large  gas  and  oil  companies  have  again  come 
Into  thi  purchased  freely.     The  Gulf  Refining  Co. 

placed   an   order   foi  of  6-ln.  pipe.     The  Philadelphia 

i  placed  an  order  for  12,01  pipe,  and  there  have 

been  orders  for  pipe  in   the  small   sizes.     It 

is  stated  thai  opi  rations  at  the  mills  are  running  close  t,.  sr,''„ 
1  i  ied  on  the  lai  gest  sizes 

of  lap-welded   pipe  and  the  price  Is  about  2%   higher. 


but   welded    , 
.  1 2- in.  ate<  I 


Black 

80% 
79% 
76  % 


Galvanized 

T0«2 

66V4% 


At    ti,.-<,.    discounts    th  es  of    pipe     per    foot     at 

, Cents ,  , Cents , 

|  Mam-  Galvan- 

lz.  .1  inter  Black          Iz'-d 


i   SO 


I 

11.11 
1  II 


43    16 

S2.ll 

$1  .42 
1    B0 


upward, 


I;  > 

■     a    and      ;•■■■    rd,  *2o. 

■1       I     

1  Inlon     I'm.  111.      »  ..ol, I    bui      1   1.000 

I   I 


PI 


all  that  this  company  will  purchase  for  the  time  being Ih 
of  those  the  Pressed  Steel  Car  <'o.  has  taken  3000.  A  SoutJJ 
road  is  in  the  market  for   1000   hopper  cars. 

Quotations  are  without  change  and  1.20c  is  the  mlnir, 
for  all  kinds  of  plates,  f.o.b.  Pittsburgh.  Gages  under  $> 
to  and  including  ft  in.  are  held  at  1.30c;  under  ft,  but  not,, 
eluding  No.  S,  are  1.35c.  In  New  York  plates  are  heltij 
1.36c  In  Chicago  mill  deliveries  are  1.38c,  while  plates  f » 
store   are   1.75c. 

Piling:.  Sheet  Steel- — Business  is  quiet,  there  being  no  lr» 
contracts  of  any  character  open,  but  it  is  probable  that  s( 
work  will  develop  in  the  spring.  In  the  absence  of  busin 
quotations  are   nominal  at  1.50c   per  lb.,    f.o.b.   Pittsburgh, 

Rivets — The  market  is  dull  and  orders  are  few.  Qi 
tions  are  unchanged  at  1.70c.  for  structural  rivets  in  2 
burgh  and  1.75  to  1.80c.  for  cone-head  boiler  rivets.  SU 
tural  rivets  from  store  are  2.30c,  and  boiler  rivets  2 
These   prices   are   per   pound,   f.o.b.    Pittsburgh. 

Sheets — The    leading    interest    is    operating    about    8091 
its  sheet  capacity  and  independent  manufacturers  are  ne 
as    well    situated    as    regards    operations.      An    advance 
per    ton    in    the    price    of    black    and    galvanized    sheetL 
announced   Jan.    22,    but    this    was    only    partially    follow 
jobbers   who   advanced  their   quotations   10c   per   100   lb. 
ness  is  active,  specifications   on  old  contracts  continue  he;1 
and    it    is    evident    that    jobbers    have    closed    most    of  t 
contracts    for    first-quarter    delivery. 

The  following  quotations  are  current  for  large  lots,  f 
Pittsburgh,  and  small  lots  from  store  in  Chicago: 


ner 


-Cents  per  pound- 


Nos. 

10  and  11 1.65 

12     1.65 

13  and    14 1.70 

15   and  16 1.75 

17    to    21 1.80 

22    and    24 1.S5 

25  and  26 1.90 

27     1.95 

28     2.00 

30     2.10 


2.00 
2.10 
2.10 
2.25 
2.40 
2.55 
2.70 
2.75 
3.00 
3.30 


2.25 
2.30 
2.35 
2.45 
2.55 
2.60 
2.65 
2.70 
2.75 
3.15 


Old    Materials 


Business    shows   an    improvement   and 
ith    more    freedom    than    at    any 


time   in   the    last   six   months.      Quotations   have    no 
much,    but    enough    to    indicate    the    better    feeling,    and 
is   more,    enough    to   move    some    stock.      Quotations    per 
to,   f.o.b.  New  York,   are  as   follows 

Heavy-melting  steel  sera;) 

No.   1   railroad   wrought Il-~'9l 

Pipes  and  flues   s  "" 

Stove  plate    8.501 

Malleable  castings    "-"fl 

No.   1  yard  wrought,   long 9.50J 

No.    1    yard    wrought,    short    8." 

No.   1  machinery  cast   11.60| 

In  Chicago   likewise   the   market  shows  continued   I 
ment,  and  prices  are  as  follows: 

Per 
Heavy-melting   steel   scrap $9 

No.  1  railroad  wrought 9. 

No.  2  railroad  wrought 8. 

No.    1    cast   scrap 

Pipes    and    flues 

Agricultural    malleable    v  -'"> 

Railroad  malleable   9.76 

In  Pittsburgh  business  is  active  and  the  railroads  hav  ■ 
scrap  for  sale  are  not  pressing  it  on  the  market,  which  In 
cates  a  small   supply.      Heavy-melting  steel   snap  sold  as  hi 

as  $12,  whereas  the  operation  a  month  ago  was  $1 0.76.  T 
market   is  quoted   slightly   lower  and  prices  in   Pittsburgh  a 

vicinity    per   gross    ton  are   as   follows: 

Heavy-melting    steel    scrap $11.50811 

Rerolled   rails    13.2B01! 

No.   1   cast  scrap 1 0.76011 

ear       Wheels II.16OH 

Machine-shop   turnings    7.75®  j 

Stove    plate    7.50©  7 

Nails — Business     shows     an     Improvement     and     n 

■pi  itlone   "a    ..M    contracts  ai.     e    frequent.      New  ba 

ness    is    still    lugging.       Wants    are    supplied    for    the   nXJIfJBl 
nt   $1.55   base    Pittsburgh,    but    this  applies   to  the    larger  JMHI 
other    consumers    arc.     paying    $t.6u     Pittsburgh,    and    rgHjl 
for    l.ss    than    carload    lets    SIT"        tut     nails    are    $1.65        In    N 
York     wire     nails     from     store  i  ml     cut    DtcWjl 

II  P1.96       In  Chicago  wire  nails  are  ?  I  vv      All  of  these  Ql 

ire  per  1        l  lb. 

tnkr        I'd     lie      most     part     eoUe    is    ,,l.  I  a  I  I  i.l  ble   II  t    $1.90  IBM 

rude         Si  cm.  !. 

us   high   as   $2        \i    I.       i ale    la    reported   at    $1 

was    lie  .1    st  rlel  l\     up    I"    -I" 

l-lllcC         III.  Ill.'ll    Id     I 

1 .  s   hstK3| 

made    at     sill   lit  Tim! 

if    .   .  0  In     the     llllllill 


fut    c,r   .  oil 1 .         lot  h.     1, 11, 1. II. 
i.i    Me     1    npc  1    .1  nd    Lower    '  '  

IHcc  htlv      I  he      filllOW  llIK      V 

■  ■  1  tons      11 
high  i' 


III    be    1  .       ill. al    that    early     la-  I 

"  .  .'lily. 


\\  Ir.  ill      ImprOVc   lie    ill 

for    wire    and    all    kinds    of    wire    product!    hue    1., 
New   buHliieHN   In  relatively   slow   and   only 

ha\  ■     1 •  1  ved       M  ."i    of    lln     Irn 

folio  1  lain 

bail,,  .1     w  h.      to     |, ,1,1, era,     <  I    ,  . 

I    ,11. -is.         1 

Ml    0f    1  ■     pi  .     100    lb     1  ..  h     Plthi 

0    pilot.  .1     wh  O    IS   $1  1     bat  b.-il    wile, 

km  i\  mist  .1    i.mi  in  .1    w  Ire.    t:  in. 
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■  eel  Shapes — Business  from  jobbers  shoe's  an  improve- 
and  in  some  instances  they  have  marked  up  their  quo- 
is,  but  for  the  most  part  they  are  willing  to  sell  at  the 
figures  as  a  month  ago.  Stocks  are  well  assorted  and 
tries  are  unusually  prompt.  The  following  quotations 
jr  small  lots-from  warehouse  New  York  and  other  job- 
points: 

Cents 
»d    iron.  Per  lb. 

1  %  in.,  round  and  square 1.90 

.   to  4  in.   x    %    to   1   in 1.90 

x   Yi    to    ft    in 2.10 

way   bars    3.40 

iteel: 

0  3  in.,  round  and  square ...    1.90 

%    to   1   in 1.95 

Vt    and    ft    in 2.05 

s — %     and     1J     in 2.00 

ds — W2   to  6xft    in.   to  No.   8 2.20 

ins   and   channels — 3   to   15   in 1.95 

Vt    in.   and   larger 1.95 

ft    in.   and    %   in 2.40 

2%    in.    x    %    in 2.15 

to  2%    in.  x  ft   in.  and  thicker 2.05 

x    ft    in 2.15 

Hi"  in.  x   Vs    in 2.20 

to  2i,4    x    Vt    in 2.10 

-Dili    x    ft    in 2.20 

and    larger 2.10 

Bin — Prices  are   steady   and   without   change,   as   follows, 
prices  are    per   100   lb.,    f.o.b.   Pittsburgh: 

$7.50 

4.95 

3.95 

3.40 

3  .  20 

1  ft    in 3.00 

~.90 

I    15    in 2.80 

I   \l    in 2.70 

14   in 2.60 

Extras    for     BB 

1.50 

1.60 

1    larger 1.25 

Extras  for  triple  B   (BBB) 

W   in 2c. 

larger 1 .75c 

ral  Riveted  Pipe — Prices  are  without  change.  The  fid- 
quotations  are  f.o.b.  factory,  freight  equalized  with 
fork,  being  figured  at  a  discount  of  50,  10  and  10% 
1st.  These  are  for  orders  amounting  to  approximately 
For  large  orders,  prices  are  cheaper  by  12%    to  20%. 

Net  price   per   100   ft. 
With    bolted   joints  complete 


Thickness 
Birmingham 

A 

i  Galvan- 

Wll>- KilRl' 

Plain 

Asphalted 

ized 

18 

$P>.76 

$21.48 

$30.74 

18 

10 

23.70 

87.14 

16 

86  ~>; 

19    73 

16 

37.58 

1"  .1 

66    s2 

16 

43.17 

6( 

16 

60.  la 

74.22 

14 

66.  I- 

71    08 

86    16 

1  1 

7  1  .20 

14 

s'.i  ir. 

IIS.. 10 

11 

1L'7.'.'X 

14 

!•'!     1  t 

106.61 

pis  sr, 

1  1 

114 . 89 

i 

11 

i 

124  .82 

166.68 

12 

li 

12 

ro 

198    SO 

12 

200    is 

810   i;i 

:■;:!  81 

12 

23  i   a? 

10 

370. 7S 

10 

301    US 

111 

824.81 

180   6  i 

in  bol h  ii:' iii'  i   ■< no   hea vlei  ponding 

h    In    pi  ICi 

ulu    Kin.-*      Tin    fri-l     111    rati      "it   flnlshed-sti  el  ]     oducl 
i'ii i   i. in    h     i  n   trlct,     Including     pla  tea,    eti  uot ural 
•rchanl   steel  and    Iron   bars,  pipe   luting's,  plain   ami 
i    wIm.    nails,    rlvei  .i    bolts    (in    kegs), 

I,  cl an     ;     follov 

inn   n>        '  16;    linn.!  i..,    i  i .    Boston,    1 8     Baltl- 

4W ;  <  :         Cli  10:   Columbus,    12; 

■ 

111--.    IV    NVw    York,    16;    Norfolk,    20;    Phllndi  la, 

I"     ler,    II'...;    lUiliuioiid.   20;  Set  an 16;  SI     I 

i  i 

I  eh   Pnlnta      Th      foil n  named    f  ..  I.    mill. 

Itrh   points   M  rail 

lolnta.    »16.2r,       I'll      point"      ;  I nl      ."11'     rail      In    ft 

I  $18;     I  ■    '  l-lh      rail      1"    ii 

i.     mil     133  SO        \li    ..1    the 

it  with   threi  I  thi     i  a-  ii     points 

I      Which    liav Iv    tWO 


REINFORCING    MATERIALS 

liars.  Concrete  Reinforcing: — Less  business  was  booked  in 
January  than  in  any  corresponding  month  in  several  years. 
In  the  absense  of  sufficient  business  to  seriously  tes't  the 
market  the  following  quotations,  which  nominally  represent 
the   market,    are   repeated   from    last   month: 


-in.    and   larger 


Mill  Shipments 
Pittsburgh 


1.35 
1.40 
1.55 
1.65 
1.95 


Pittsburgh 


1.S5 
1.95 
2.15 


from 
Warehouse 
New  York 


Triangle     Mesh — Business    is    not     active    but     prices    are 
steady  and  without  change  as   follows: 

PRICE  PER  100  SQ.FT. 


, Plain 

material ^ 

, Galvanized , 

Less  than 

Less  than 

Cross  sec. 

car  lots 

car  lots 

Style 

area  per 

Carload 

and  over 

Carload 

and  over 

No. 

ft.  width 

lots 

10,000  sq.ft. 

lots 

10.000  sq.ft 

»4 

0.102 

$1.00 

$1.23 

$1.12 

$1.34 

5 

0.077 

O.SO 

0.97 

0.S9 

1.00 

6 

0.05S 

0.63 

0.77 

0.71 

0.S4 

•7 

0.041 

0.49 

0.60 

0.55 

0.66 

•23 

0.170 

1.69 

2.05 

1.88 

2.24 

24 

0.142 

1.46 

1.77 

1.62 

1.93 

25 

0.124 

1.29 

1.57 

1.43 

1.71 

♦26 

0.110 

1.17 

1.42 

1.30 

1.55 

•27 

0.0S5 

0.96 

1.17 

1.07 

1.28 

28 

0.066 

0.80 

0.97 

0.S9 

1.06 

29 

0.049 

0.66 

O.SO 

0.73 

0.87 

31 

0.261 

2.49 

3.02 

2.76 

3.29 

32 

0.225 

2.16 

2.62 

2.40 

2.86 

33 

0.196 

1.93 

2.34 

2.14 

2.55 

34 

0.146 

1.43 

1.S0 

1.64 

1.96 

35 

0.109 

1.117 

1.42 

1.30 

1.55 

36 

0.075 

0.87 

1.05 

0.97 

1.15 

38 

0.3„0 

3.55 

4.30 

3.93 

4.t;s 

•39 

0.325 

3.05 

3.70 

3.3S 

4.03 

40 

0.2S3 

2.68 

3.25 

2.97 

3.54 

41 

ii.  2ns 

2.05 

2.48 

2.27 

2.70 

42 

0.151 

1.55 

1.88 

1.72 

2.05 

•43 

0.101 

1.10 

1.34 

1.23 

1.46 

•This  material  is  made  in  regular  widths  of  18,  22.  26.  30, 
34.  42.  46.  50,  54  and  58  in.  Standard  lengths  in  rolls  are 
150,   250,    300   and   600   ft. 

CLAY   PRODUCTS 

Sewer  Pine — Business  is  quiet,  dealers'  in  New  York  feel 
that  the  demand  will  show  a  marked  increase  early  in  the 
spring.  Stocks  are  large  but  not  of  such  magnitude  as  to 
put  any  pressure  on  the  market.  Discounts  are  repeated 
from  last  month:  3  to  24  in.,  7%;  27  to  30  in.,  6291  30  and 
36  in..  57%.  At  these  discounts  the 
follows: 


ae  net  prices  per  foot  are  as 


Size 

3   in $0,075 


•I  in. 

5  in. 

6  in. 


0.075 

H.12 

ii  12 


SEWER    PIPE,    PER    FOOT 

Delivered  Delivered 

N     ^  Size  X.    V. 

20   in $0,675 

22   in n  90 

22    in 0.90 

24    in 0  'it:. 

8   in 0.165  27    in 0  171 

10   in 0.24  30   in 2.10 

12    in 0.30  33   in 2  7,1 

l'r>   In 0.406  86   in    3  00 

is   in 0.67 


Welg  in    Price 

in    In. 
12x16-11) 4a 

18x18    111 67 

1  is  lii-lii 60  n  2786 

I6xl6-ln 66  0  i" 

16x20-ln 80  0.50 

ls\ls.  i„ 76  0.6O 


iii.iiini   Tile     1  '•    ,■  iff  In   building     pi  Ii 

1  lie  keep  Arm  JToi  k  are  as  1  ollow  s: 


\\  'i     hi 

Price 

ill  lb. 

p<  r  ft. 

1'  \ 

14 

$0,075 

18      -in.. 

20 

a .1  186 

6      sl2     -in.. 

22 

0.126 

7      s    7      -in    . 

15 

H.s7.r. 

8V4x  8%-in.  . 

18 

0.1126 

-In.  . 

28 

,1  16  16 

-In.  . 

45 

Size 

4xl2xl8-ln.  . 

6  \  I  :' 

8xl2xl2-in. . 
10xl2> 
I2xl2xl2-ln 


Hollow 

Size 

in 

n  08  1 

In 

1x12x12- 

In 

in 

0.16 

s  \  1  2  \  1 .  - 

n 

partition 
block 

$0,048 


Roofing  Tile     Pi  I  a.    ,,r  prom- 
ote  in   11  it  blocl  i  .  gold 
per    M     rm    run   of  kiln  ted        \ 
.  i"  iper   form   of  tile   with   a    smooth   surface  maj    be   had    it 
about    JI2.    but    it    la    not    suitable   fm    rool 


f.o.b     Ni  ■« 
Roofin 
plain,   Im  hi, id   at   $9   pei    100 
York.      • 


.11. -h    ami    Spanish    tj  pe. 
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METALS 

Copper — Prices  have  advanced  moderately  in  the  last  week 
and  some  large  sales  were  made  at  around  14.25c.  for  electro- 
lytic The  buving  was  not  large,  considerably  less  than  that 
which  took  place  just  before  the  holidays,  but  many  consum- 
ers bought  enough  metal  to  supply  their  needs  for  a  month  or 
more  The  market  for  finished  copper  goods  also  shows  an 
improvement.  The  statistical  position,  while  strong,  has 
weakened  in  the  last  month  for  the  world's  visible  stocks  are 
now  145,000,000  lb.,  compared  with  94,000,000  lb.  at  the  begin- 
ning of  December.  The  visible  supplies,  however,  are  still 
about  40.000,0000  lb.  less  than  they  were  a  year  ago.  Prices 
advance   toward  the  end   of   the   month  to   14.75c. 

Tin — The  buving  of  tin  shows  an  improvement,  several 
sales  having  been  made  at  slightly  higher  prices  and  late  in 
the  month  some  extremely  heavy  business  was  transacted  on 
an  advancing  market.  The  price  of  the  metal  advanced  to 
39c.  but  at  that  point  buying  halted.  Since  the  market  has 
been  stagnant,  but  by  no  means  weak.  Consumers  will  evi- 
dently buy  more  largely  for  the  demand  for  tinplate  shows 
an  improvement. 

Lead — The  market  shows  some  strength.  Consumers  have 
purchased  in  bigger  quantities  and,  although  no  very  large 
amount  of  business  has  been  transacted,  it  has  all  been  at 
higher  levels.  The  market  in  St.  Louis  is  exceptionally  firm 
and  sales  were  made  there  at  4.02%c.  In  New  York  the  quota- 
tion  is   4.15c. 

Sl,eIter_The  heavy  buying  of  spelter  by  galvanizing  mills 
advanced  quotations,  and  some  business  has  been  done  at  5-40C. 
for  spot  and  5.35c  for  future.  In  St.  Louis  the  market  is 
quoted  at  5.20  @  5.30c.  These  prices  represent  an  advance  or 
about   0.25c,   compared   with  last   month. 

Miiminum— The  market  is  quiet  and  for  large  lots  of  No.  1 
ingot    18%@19c.   per   lb.    is   demanded. 

Copper  Sheets — Business  is  fair  and  prices  are  unchanged 
at  20c  base.  It  is  probable  that  for  a  large  order  concessions 
will  be  made  from   this  figure. 

Conner  Wire — Very  little  new  business  has  been  placed 
recently™  For ^a7rge lots  from  the  mill  15%@16%c.  is  de- 
manded. 

Miscellaneous  Metals— Quotations  are  lower,  in  practically 
all   lines.  per  lb 

Bismuth   $2'25 

Brass  tubes,  iron-pipe  sizes: 

%-m... 1$ 

&  g  3-In :::::::::::::::::::     ill 

Sfef*:::::::::::::::::::::::: m 

Brass  rods 15  is 

Brass  sheets ■  •  ■  • '215 

Solder,  half  and  half  guaranteed g» 

Zinc    sheets     • '05 

Manganese    bronze    rods....... -fi 

Manganese  bronze  in  crucible  form 

Old  Metals— Dealers'  buying  prices  for  old  metals  show  no 
change    from    last   month,    and   are    as    follows: 

Cents 

Copper,  heavy  and  crucible Woo 

r,    heavy   and   wire *•,» 

Copper,    light    and    bottoms 1*-J() 

Brass,    heavy     7'00 

Brass,    light    •  • fl  7c 

machine   c position   ^-£g 

Composition   turnings    j'75 

1      heavy     350 

Lead,    tea     3  '75 

Zinc   scrap    

OILS     AMI    PAINTS 

Petroleum      Product— The     situation     is     practically  .un- 


Ltaweed    OH     Th.  '  h"li"    c,nmrpa,''M 

.,  ,  1.       r      |nl  ss  Is  not  especially  active.     In  r.-l.i.l 


■I!      it     ■  '  -     ''      P<  •     I   ol   town 

hi  Id    11    tl ad>  mi  i    ol    1c 

d      ho  ■        I     id     mi  1  .    

1       a    

Spirits    l.,r|.en,in.       'i  :. 

Piter   den     nd    In    New    \  01  Is.       1  ui  pi 
Oa„  48%c.  il  

MIS)  1:1.1.  INEOl  I 

1  w,  1. ,-i..-«     D    namlti     of    the    kind    usually    used    by    con- 

■  ,ry     n 
,  ,.1.     is  sold 

,.,. 

j      ,. 
ti  1  B0 

10,000  arc  17 «  B  pi  r  thousand, 
r  10  hoi 
...  hole  x.  loo. 

1  hni.,     Balling,  '-'""'  '".""'' 

,,,1  ■  i,!.    t,,   iq  1. 11 .  80-ln. 


Telegraph  Wire — The  demand  for  telegraph  wire  has  be. 
fair.  For  lots  in  fair  size,  the  wire  measured  In  Lirmin 
ham  wire  gage,  prices  are  as  follows:  "Extra  Best,"  Nt 
6  to  9,  4%c;  Nos.  10  and  11,  4%c;  No.  12,  4%c;  No.  14,  5% 
"Best  Best"  Nos.  6  to  9,  3%c;  Nos.  10  and  11,  3%c ;  No.  : 
3%c;  No.  14,  4c.  Actual  freight  is  allowed  from  Trento 
N.  J.,  where   it  does  not  exceed   25c   per   100   lb. 

Lighterage  Limits — The  free  delivery  or  "Lightera 
Limits"  in  New  York  City  are  as  follows:  In  Manhatts 
from  a  point  opposite  the  Fort  Lee  ferry,  south  along  t 
Hudson  River  around  the  Battery  and  north  along  the  Ea 
and  Harlem  Rivers  to  the  Jerome  Ave.  Bridge  at  155th  ! 
In  New  Jersey,  south  from  Fort  Lee  ferry  to  Bayonne  CIl 
points  on  the  north  and  east  shores  at  Staten  Island,  b.twc 
Bridge  Creek  (Arlington)  and  Clifton,  both  inclusive, 
including  Elm  Park,  Erastina  and  Shooters  Island.  In  Broo 
lyn,  from  69th  St.,  Bay  Ridge,  north  to  Pot  Cove,  Astor 
Long   Island   City. 

Asbestos — Asbestos  building  felt  and  sheathing  in  le 
than  ton  lots  is  3%c.  per  lb.  for  the  light,  weighing  from 
to  30  lb.  per  100  sq.ft.:  4c  per  lb.  is  charged  for  the  heav 
weighing  from  45  to  56  lb.  per  sq.ft. 

Millboard   is  made   in   standard  sheets,   40x40   in.,   and   41 
in.      It    varies    in    thickness    from    14    to    xk    in.,    and    in    w. 
from  2  to  27  lb.  per  sheet.     The  net  price  in  100-lb.  lots 
per  lb. 

Transite,  asbestos  wood,  used  for  fireproofing,  ventil: 
and  smoke  jacks,  comes  in  standard  sheets,  36x48  in.,  41 
in.  and  42x96  in.  The  prices  f.o.b.  factory,  Nashua,  N.  H., 
as  follows: 

Weight, 
Thickness  pounds  Prl 

%-in 1  $0. 

ft-in 1% 

y*-in 2 

ft  -in 2% 

%-in 3 

ft  -in 3% 

%-in 4 

ft -in 4V4 

%-in 5 

%-in 6 

%:in I 

l-m S 

H4-in 10 

1%-in 12 

1%-in 16 

2-in 16  0 

INDUSTRIAL     NOTES 

Municipal    Bond    Sales — State,    county    and    municipal   bon    "" 
issued  during  January,  according  to  the  "Financial  Chronidi 
of  New   York,   reached    a   total   of   $S7,275,000.      This   set   a 
high  record  for  flotations  in  January  and  compares  with  ( 
800,000   in  December,   1913,   and    $17,000,000   a  year  ago.     In  t     ■■;■• 
following    table    is    given    the    total    sales    of    municipal,    sta 
and  county  bonds  issued  for  the  month  of  January  in  previo 
years: 


1913 $17,303,650 

1912 24.465,031 

1911 78.510,275 

1910 16.310,478 

1909 29,318,403 

1908 10.942,968 

1907 10,160,146 


1906 $8,307, 

1905 Si, 438. 

1904 

1903 15,941 

1902 10,91] 

1901 9.28 

1900 20,374 


•  I 


This   does   not   include    short-term    notes    for    temporary    tin 
clering        Exclusive    of    the    $51,000,000    bonds    Issued     fol 
state  of  New  York    in   January,   there   were  $.'t.S7i'..ni>ii   for  I" 

ark    N    J..   $l.snii,i stale   of  California,  $1,500.0110    Buffalo 

$1,250,000  Akron,  Ohio. 

The  New  Departure  Mfg.  Co.,  Bristol,  Conn.,  maid 
turei  of  ball  bearings,  is  celebrating  its  twenty-fifth  " 
versary  by  occupying  its  new  administration  building,  .. 
has   been    under   construction    for   the   past    year.      A    quarfl 

1 iitiirv    ago,    this    firm    began    business    In   a    1 m    con 

|ng  1.  ss  than  fifty  square  feet.  Now  it  covers  almost  as  I 
teres,  with  several  millions  Of  dollars  Invested  in  in:.. 
ery,  operated  hy  two  thousand  skilled  mechanics. 
A  number  of  changes  have  been  made  since  the 
the  year  in  the  general  management.  Albert  P  Roe] 
one  of  1  be  founders  of  the  company,  lias  relinquished  1 
of  bis  responsibilities  In  active  management,  bul  coal 
as  president 

!>,.   will    Pago,    who  has  successively   attended    to   the  dj 

..r   secretary,   sales   mann    ei      1 ho    Ing    agenl    and    adr" 

Ing   manager,    has   been   appointed   general    manager. 

I  ;ha  rles    T     Tri   idwas    contl 1    as    tn   isuror,    but    Is 

,  :nali  man   ..f   the    Board   oi    1  ilreotors  as   well. 

The  lludolph  s.  Ill <  ....  City    Hull  Square  Bid 

UI        m(| .,,  I  111      1      Of     I  be     <  :  I  :  <  1 1  I  I  • '  i  •  I     a  lid     dill  HO. 

,,.,i  em  1  nts,    0 1 unci  ■    thai     Its    name    has    been    el*" 

the    Blome   Sli  1.    1  '••■ 


ri  I. 


The    l»"it    >if«.   «....    Plttsb 

lacs       hai    opi  n<  .1    ... 

n,  in      1:    w     Pari  ona  1 

111    01 mi  •  .     in    lb.- 

Minn  II       .  I     ."  '   d      I  bat      tl 

„  in    no    longi  1    a.t    as    1  koiusIvs    si 

I  I m|.  .  n 


T,  ,111  .        in. unit"...  lure 
.1    the    People 
,1    appoint,  d    ill 

1 iu<ig.,  at  L 

h'lllrlmllKH.    Mors* 
11    ml  I  way    iignnts 


,^.";r,,^::e^-,\i,^i::misb'n,o',,i':!;;l::: 
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RAILWAYS 

Nrlnia — Clinch  Mountain  &  Southern  R.R. — This  com- 
I  as  been  chartered  for  the  purpose  of  constructing  a 
Id  In  the  state  of  Virginia.  Capital,  $100,000.  H.  T. 
■  ■r.  Abingdon,  Va,   is  Secy. 

It  Virginia — Wheeling  &  Eastern  R.R. — This  company 
Jen  chartered  to  construct  a  line  from  Short  Creek, 
I  County,  W.  Va.,  to  Potomac,  Ohio  Countv,  W.  Va., 
I  $100,000.  George  A.  Peeney,  Wheeling,  is  interested. 
1  rth  Carolina — Atlantic  Coast  Line  R.R. — This  com- 
rjas  awarded  the  following  contracts  for  double  track- 
I  line  between  Selma  and  Parkton,  N.  C,  a  distance  of 
Is  in  12-mile  sections:  Sects.  1  and  2,  to  W.  L.  WIL- 
I  CO.,  INC..  Macon,  Ga.;  Sect.  3,  C.  W.  LANE  &  CO., 
1.  Ga.;  Sect.  4,  J.  L.  SHEAHAN,  Elkton,  Tenn.;  Sect. 
Ind   C.  WRIGHT,   Elkton,    Tenn. 

i  h  Carolina — Western  &  Glenville  Ry. — This  company 
lart  work  soon  on  the  construction  of  its  proposed 
J>m  Weston  to  Glenville,  S.  C,  20  miles.  Lloyd  Rine- 
Ibarleston,  S.  G,  is  Pres.  and  Gen.  Mgr. 
Jiama — Tennessee  &  Alabama  R.R. — This  company  is 
luring  the  construction  of  a  railroad  from  Huntsville, 
lo  Fayetteville,  Tenn.,  about  35  miles.  J.  E.  Kurd, 
Ijvllle,    Tenn.,    is    Ch.    Engr. 

&  Baldwin  County  R.R. — This  company  has  award- 
I  contract  to  J.  M.  GILLIS,  Brewton.  Ala.,  for  the  con- 
Ijn  of  10  miles  of  railroad  south  of  Fairhope. 
Iiania — Alabama  Great  Southern  R.R.  —  This  company 
luble-track  27  miles  of  its  line  between  York,  Ala.,  and 
I  n.  Miss.  C.  Dougherty,  Cincinnati,  Ohio,  is  Ch.  Engr. 
IVov.   11. 

itUxippi — Alabama     Great     Southern     R.     R. — See     item 
Alabama. 

nUlana — Orange  Northeastern  Ry. — This  company  has 
id  the  contract  for  the  construction  of  its  proposed 
•om  East  Orange,  La.,  to  Natchitoches,  La.,  to  the 
SIEU  CONSTRUCTION  CO.,  Lake  Charles,  La. 
nnnee — Tennessee  &  Alabama  R.R. — See  item  under 
la. 

oe»ee — Shelbyville,  Petersburg  &  Decatur  R.R. — Sur- 
ave  been  completed  for  the  first  20  miles  of  this 
ly's  proposed  line,  between  Shelbyville,  Tenn.,  and 
>urg,  Tenn.  S.  P.  Kirkpatrick,  Shelbyville.  is  inter- 
G.  B.  Howard  &  Co.,  Franklin,  Tenn.,  are  Engrs. 
itucky — Louisville  &  Nashville  R.R. — This  company 
.0  electrify  its  Scottsville-Gallatin  branch  in  southern 
ky.  Ward  Barnum,  Louisville,  Ky.,  is  Elec.  Engr. 
consln — Chicago  &  Northwestern  Ry. — This  company 
.0  elevate  its  main-line  tracks  In  Kenosha,  Wis.,  elimi- 
22  grade  crossings.  The  work  will  take  seven  years, 
•  nary  work  to  cost  $150,000  and  elevation  $1,450,000. 
(all.    Chicago,    111  .   is   Engr.   Track    Elevation. 

icatine  Ninth  &  South  Rv. — This  company  is 
ring  electrifying  20  miles  of  its  line.  E.  H.  Ryan, 
■B,    [ova,   is  Pres. 

Palaclos,    San    Antonio    ,*i    Pecos    Valley    Ry. — This 

iy    Is    considering    the    construction    of    ;i    line    from    San 

T.x.,     to     Aransas    Harbor    via    New     Braunfels    and 

Tex.    U.   G.    Dotson,    Palacios,    Tex.,    is   Pres.      Noted 

»» — M.    A.    Weslow,    Secy.    Commercial    Club,    Childress, 
I  Interested    In   the   proposed    construction   of  a   railroad 
laminm.    Tex,        to  Childress,    Tex. 
ho — Oregon    Short    Line    R.R. — This    company    will    con- 

mnectlnn     link     between     R irson,     Idaho,     In     the 

rn    pari    of    Twin    Falls   County,    and    Valley    Pass.    Nev.. 

line   of    the    Southern    Pacific    Co.'s   line.      A.    M.   Nelson, 
ike   City,    Utah,    is    .\sst.    Engr. 

■ — San     Pedro.     I.i.s    Angeles    &    Salt     Lake     R.R.     This 

iv    plans    tu    award    contracts    sunn    for    the    construction 

branch     from     Delta.     I'tah.     northwest.       B.    O. 

Los  Angeles,  Calif.,    Is  Ch,   Engr. 

■iln      Eureka      Nevada      Ry.      This     company      plans      to 
line    tu    Bullion,    Nov.,    a    illstance   of  about 
■*.    .1.  E.  Sexton,  Palisade,  Nev.,  is  Gen    Mgr. 

fornln      Atchli  on,   Topeka    &   Sal  This  com- 

appropriated   $100,000   foi    Improvements  on   It-;   ci 
W.   Harris,   Los   Angeles,  Calif.,   la  «'h.   Bngr.     Coast 

»kn     Th<     Via  II,   authorising   the    I 

fin     t  he    const  •  iicl  Ion    oi     pui  chase 

pen    up   tin  "i     \  la  ska 

seed  by   the  r.  s.   Senate,  Jan,   2 1 

lltolm       Hills      will      be      1 Ivo.l      until      V.  I.       II      by      the 

r    Winn  mi  -i-     \\   ii.-i     District     Commissioners     foi 

miles  <>f  stiiiiilnrd    gage    railway.      S.    11.    Reynolds, 

:1.1c  .    W  I 

mm     iiiiriMon'H   Kay   x    High    1  menta 

no-    completeil    foi     1 nstruct     11     nl     this    company's 

I    south. 1  n     Mhei  In        It     will    1. 10    tin 1 

1 

1)0       ililO     to 

11 1 1,.  1     Information 


ELECTRIC    RAIL-WAYS 

Lawrence,  Mass.— The  Bay  State  Street  Rv.  Co.  is  con- 
sidering plans  for  the  extension  of  its  line  from  Lawrence  to 
Lowell.      R.   S.  Goff.    Boston,    is   Vice-Pres.   and   Gen.    Mgr. 

Hill, I, ile.  Conn. — The  Waterbury  &  Milldale  Tramway  Co 
is  preparing  to  construct  a  three-mile  extension  to  its  line 
from  Hitchcock  Pond  to  Milldale.  Charles  H.  Clark,  Mill- 
dale,    is   Pres. 

Auburn,  W.  Y\— The  New  York,  Auburn  &  Lansing  R.R. 
Co.  is  planning  to  construct  about  three  miles  of  new  track 
in  Auburn.      H.  A.   Clarke,    Ithaca,    is  Gen.   Mgr.   and  Ch.   Engr. 

Holtsville,  N.  Y — The  Suffolk  Traction  Co.  is  planning  to 
build  new  track  from  Holtsville  to  Port  Jefferson,  and  from 
Bayport  to  Sayville  and  West  Sayville.  John  E.  Overton, 
Port   Jefferson,    is    Supt. 

Charleroi,  Penn.— The  West  Side  Electric  Street  Rv.  Co 
contemplates  the  construction  of  about  five  miles  of  new 
track.      D.   Guy   Callihan,   Charleroi,    is    Supt.   and   Pur.  Agt. 

New  Hope,  Penn.— The  Common  Council  has  granted  a 
franchise  to  the  New  Jersey  &  Pennsylvania  Traction  Co. 
to  extend  its  line  on  Main  St.  in  New  Hope.  George  Ettinger. 
Trenton.    N.    J.,    is    Ch.    Engr. 

Milton.  Fla.— H.  S.  Laird,  Milton,  has  applied  to  the  City 
Council  for  a  franchise  to  construct  an  electric  railway  in 
Milton  This  is  part  of  a  proposed  line  to  connect  Milton'and 
Bagdad.     Noted   Jan.   22. 

New  Orleans.  La.— The  City  Council  has  granted  a 
franchise  to  the  New  Orleans  Ry.  &  Light  Co.  to  construct 
and  operate  an  electric  railway  on  Broadway  and  Claiborne 
St.    in    New    Orleans.      D.    A.    Hegarty,    New    Orleans,     is    Mgr. 

Franklin,  Tenn.— The  Middle  Tennessee  Traction  Co.  has 
competed  surveys  for  the  construction  of  its  proposed  elec- 
tric railway  to  connect  Nashville.  Franklin,  Shelbyville  and 
Fayetteville,  Tenn.,  and  Huntsville.  Ala.,  about  70  "miles.  P. 
E.  Cox.  Franklin,  is  Gen.  Mgr.  Noted  July  3. 
„i  Jron,1?n'  oh,»— The  Portsmouth  Street  Ry.  Co.  contem- 
plates the  construction  of  an  electric  street  railway  in  Iron- 
ton.     R.  D.  York,  Portsmouth,  is  Vice-Pres.   and   Gen'.  Mgr. 

Bloomingtlnle.  Ind.— The  Fort  Wayne  &  Northern  Indiana 
1  raction  Co.  is  preparing  plans  for  the  extension  of  its  line 
in     Bloomingdale.       Samuel    W.     Greenland.     Fort    Wayne,     is 

r-o^iTTV'  cnr — Plans  are  being  considered  by  the  Bluffton, 
Geneva  &  Celina  Traction  Co.  for  the  extension  of  its  line 
tonmis   Geen'a'M  "r  Celina-    ohi°-      L.   C.   Davenport,    Bluff - 

Quincy.  111.— The  Quincy  &  Western  Illinois  Rv.  Co.  is 
making  preliminary  arrangements  for  the  construction  of  a 
belt  line   in   Quincy.      Henry  F.   Dayton.   Quincy.    is  Pres. 

Sheboygan.  Wis.— The  Sheboygan  Electric  Ry.  &  Light  Co 
^v  K  ?J,es  taw  extenr,°'i,,°,  ,he  southwestern  section  of  the 
city.      Edward   Hammett.    Sheboygan,    is   Supt.   and   Pur.    Agt. 

Keokuk.  Iowa— The  Keokuk  Electric  Co.  contemplates  the 
extension  of  its  line  through  the  lower  end  of  Rand  Park  to 
the  baseball  grounds.     A.   D.   Ayres,   Keokuk,    is   Mgr. 

Hutchinson.  Kan.— The  construction  of  an  electric  railway 
fiom  Hutchinson  to  Burrton  is  contemplated  by  William  S 
Thompson   and   associates. 

Manhattan.  Kan.— The  Manhattan  City  &  Interurhan  Rn. 
Co.  is  planning  to  build  about  10  miles  of  new  track.  Joseph 
I.    West,    Manhattan,    Is    Gen.    Mgr.    and    I'm 

PittHburg.     Kan.     The     FYontenac,     Mulberry     &     Arcadia 

'••'••ctri.-    Ky.    to.    has    been    organized    to    construct    and    oper- 

electrlc    railway    to     connect      Prontenac,      Bulberry, 

Arcadia  and  Pittsburg.     J    s    Patton   Is   Pres.,    Frank   Marko- 

wltch,   Vice-Pres.,  and   P.  .1.   McGinley,   Secj 

Mtaaonla,  Hont.  The  Missoula  Streel  Ry.  Co.  is  preparing 
plans  for  the  construction  of  a  four-mile  extension  to  Its  line 
In    Missoula.     G.   R.    Brown,    Missoula,    is   Gen.    Mui     and    Pur 

st.  Joseph,  Mo.  Plana  are  being  considered  hv  J.   11    Klm- 

metl     Helena,   Mo.,  and  J.  T,  Wagers,   King  City,  Mo.,    to 

construction  of  an  electric  railway  to  connect  st.  Joseph  and 
Pattonsburg. 

s|-  I '"•  ■»'"■     The  Brand   View    kk    Co    contemplates  the 

construction    ..f    about    Ave    miles    of    new     track     in    St      1 

Lee    Maaaengale,   St   Louis,   la  Gen     Mgr. 

Little   Rock,    \rk.-    The   Little   Rock    Ry.   a    Eli 

llmlnary    arrangements    for    the    extension    of    its 
lines  in   Little   Rock,     C.  J.  Griffith,  1  a  Gen    Marr 

and  Pui     Igl 

Walnut    springs,    Tex,      rhe    cltl  ena    of    Walnut    Springs 
1  0  que,    Somervel    and    Johnson    counties   are    promotlr 
construction    of    an    Intei  Waco    to    Wnlnui 

Springs,  and  thence  to  Gli  n   Ro  a  and  Clel le.     EC    F    Drake 

1    thi     w  !hamber   of   Commerce    is    Interested, 

•miii.I     Spring*,     N .   ,  II.       |       linn      Klectric     R,        , 

to  las    new    track    from    inn   to  Sand   Springs,   aba 
11     1  ten,   Fallon 

Clarkaton,   Wash  prepared    for,   th< 

■mile  -  Iwaj    in  Clarkaton 
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near   Broadway,    and 
Haring,    Long 


Everett.  Wash.— The  Puget  Sound  Traction  Light  &  Power 
Co  contemplates  the  extension  of  its  line  from  Everett  to 
Mt.  Vernon.     A.  L.  Kempster,  Seattle,  is  Gen.   Supt. 

Seattle,  Wash.— The  City  Council  has  granted  permission 
to  the  Puget  Sound  Traction,  Light  &  Power  Co.  to  extent! 
its   Beacon   Hill   line.     A.   L.    Kempster,    Seattle,    is   Gen.    Supt. 

Healdsburg,  Calif. — Plans  are  being  considered  by  Arthur 
D  Bowden,  Santa  Rosa,  and  associates  for  the  construction 
of  an  electric  railway  from  Healdsburg  through  Dry  Creek 
Valley   to   Geyserville. 

Oakland.  Calif. — The  San  Francisco-Oakland  Terminal  Ry. 
Co  is  considering  plans  to  double-track  its  Oakland  line  on 
20th  St.  William  R.  Alberger,  Oakland,  is  Vice-Pres.  and 
Gen.    Mgr. 

Toronto,  Ont.— The  City  Engineer  is  preparing  a  report 
on  the  feasibility  of  constructing  a  trolley  line  on  Bloor  St. 
to  the  western   city    limits. 

LIGHT.     HEAT      VXD     POWER 

•fHolrnke.  Mass — A  contract  for  one  4000-kw.  steam  tur- 
bine for"  the  municipal  electric-light  plant  has  been  awarded 
to  the  WESTINGHoUSE  ELECTRIC  &  MFG.  CO..  Pittsburgh, 
Penn.,  at  $35,000.  The  contract  for  a  condenser  has  been 
awarded  to  the   DEAXE  STEAM  PUMP  CO.,  at  $11,000. 

Westfieltl.  Mass.— Bids  will  be  received  until  Feb.  9  by 
the  Westfleld  Gas  &  Electric  Light  Works  for  furnishing 
and  installing  a  600-kw.  turbine-alternator  and  condenser. 
Thomas  T.   Logie  is  Mgr.     Noted  Jan.   15  .    . 

+The  contract  for  the  new  300-hp.  boiler  for  the  municipal 
electric-light  plant  was  awarded  to  the  HEINE  SAFETT 
BOILER  CO.,  2449  East  Marcus  Ave..  St.  Louis,  Mo.,  at  $fk00. 
Other  bids  were:  Bigelow  Co.,  New  Haven,  Conn  $4.S5.  . 
Babcock  &  Wilcox.  Boston,  $4268;  Erie  City  Iron  Works.  Erie. 
Penn.,   $3995. 

M.-riil.-n  Conn. — Press  reports  state  that  the  Manning- 
Bowman  Co.,  manufacturers  of  household  specialties,  plans 
the   erection   of  a   new   power   house  at   its   plant. 

Ne«    York.    X.    Y.—  (Borough    of    Queens)— The    New    York 
&   Queens    Electric    Light   &    Power   Co.    has    purchased   a   site, 
146x300    ft.,    on    Lawrence    St:,    Flushin 
will     build    an    addition     to     its    plant. 
Island  City,  is  Gen.   Supt. 

♦  Fayetteville,  X.  C— The  City  Council  his  awarded  the 
contract  for  the  installation  of  the  municipal  electric-light 
plant  to  the  J.  B.  McCRARY  CO.,  Atlanta,  Ga.,  at  approxi- 
mately  $50,000.     There   were   seven   other  bidders. 

uiMlbr I.n.— It     is     said    that     construction-work     w-ill 

soon   be    begun    on    an    electric-light    plant    for    Winthrop,    foi 
ha      6een   granted. 

ja.-kson.  Tenn.— At  the  special  .lection,  held  on  Jan.  19 
the -citizens  voted  In  tavor  of  a  bond  issue  of  $-'•->. ooo  foi 
extending  and  improving  the  municipal  electric-light  plant. 
.1  1.  Williamson,  Jackson,  is  Engr.-in-Charge.  Noted  Jan. 
8. 

+Glli»oiilmrg.    Ohio—  Th.-    City    Council     has     awarded     the 

contra"    for    ightlng   the  str.-.-ts   of    (he   .  it>    for  a   period  of  10 

he    GIBSOWBl-HO     ELECTRIC     LIGHT    &    TKI.E 

PHONE   CO      n    i-   Baid   that    the   work   of   installing  the  new 

street-lighting  system   will   be   begun   al    once. 

Hnron,  <>t.i»  Plane  are  being  prepared  for  remodeling 
the  m       elpal  electi  i  stalling    new   equipment 

upment    will   be  re- 
iek.    of    the    Bd,    of    Trustees. 

Korwalk,    Ohio     Plans    are    being    prepared    tor    the    cpn- 
1    anlcipal  electric-lfghl    plant      The   building 

eel     o ry.      n     Whltford  .limes  Ac 

Co"    1303    Citizens     Bld|  ' an      Engrs.  In- 

Hadlaon,   tad.     The   Madison    Light    &    Ry.   Co.   has  an 

to    ii,,     Public    Sei  vice    i  "'    i»  to    iseu< 

1       its    power 

o   •  r,    tnd.     S.  G.   Bo;  a 

Tru).    Ind.     ii.    i      rei i     that     thi     Tow  n    J  louni  II     ha 

,     to    DeH  Lven    &    Mclntj  re     Hardii 

,,    light     plant     in 

in,,,,, „n.  i.i.   Iowa     i< 

•     '•■' 8     Itl 

lines    to    Bloi 

i  mwa,    Is 

Denlaoo,   Iowa      U  a  n 

Noted  Jan 

I. Idle      lull..      Mini..  '   fttei      POW(  I 

Trea      and    M    i 

i  ,,,.  I,,,     i, ....  nlclpal 

+  \.,r..,„.    \.  i.  i[   the 

I \.  I. 
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II,  I. roii.  Xeh. — It  is  reported  that  the  Town  Council  w 
install  an  ornamental  street  lighting  system  of  about 
standards  before  May  1.  O.  P.  Hess  is  Mgr.  and  Supt.  of  I 
municipal   electric-light  plant. 

Spencer,  Xeh. — Press  reports  state  that   Woods  Bros., 
ers  of  the  local  electric-light  system,   will  erect  a  new 
ing    before   July    1. 

Glendive,  Mont. — The  City  Council  has  passed  an  ordfl 
authorizing    the    installation    of    an    arc-lamp    lighting    d 
on    Merrill    Ave.      It    is    estimated    to    cost  about    $5000. 
Rivenes    can    furnish    further    information. 

•fFulton,  Mo. — The  Board  of  Managers  of  the  Mis 
School  for  the  Deaf  has  awarded  the  contract  for  bo 
pipe.  etc..  to  complete  the  new  power  house  to  ELLIOT 
BARRY,  St.  Louis.  Mo.,  at  $11,330.  Other  bidders 
Sodeman  Heat  and  Power  Co.,  St.  Louis,  $11,757;  Mati 
Mfg.  Co.,  St.  Louis,  $13,391:  Jefferson  City  Heating  Co.,  ' 
205;  Peters-Eichler  Heating  Co.,  St.  Louis,  $14,200;  Urb 
Heat  Co..  St.  Louis,  $14,600;  Bloodgood  &  Maland, 
$15,963;    Ball  &   Neal,    Fulton,    $13,18S.      Noted    Dec.   25. 

Sibley,    Mo. — It    is    reported    that    bonds    for    $18,000 
been   voted   for  the   installation   of   a   municipal   electrlaj 
and    power   plant. 

Cotulla,  Tex. — The  City  Council  has  granted  a  21 
franchise  to  E.  B.  Zachry  for  an  electric-light  plant, 
struction  work  will  be  started  within  90  days,  and  the 
must    be    in    operation    within   a   year. 

Pecos,  Tex. — It    is    reported    that    the    City    Council   con 
plates    the    installation    of   an    ornamental    street-lighting  s 
tern    in    the    business    section    of    the    town. 

<luanah,  Tex. — The  new  power  house  of  the  Quanali 
and    Ice    Works    is    nearing    completion.      The    equipment 
consist    of    four    Diesel    engines    of    250    lip.    each.      P< 
be    transmitted    to    the    town    of    Agatite,    five    miles    dis 
and    to    Chillicothe,     13    miles.       Transmission    lines    are 
being    erected.      Noted    Oct.    23. 

Winters,  Tex. — The  Winters  Light  &  Power  Co.  has 
creased  its  capital  stock  from  $10,000  to  $15,000,  and 
enlarge    its    plant. 

Stratford,  Okla. — See  item  under  Water  Supply — Irriga 
tion. 

Trinidad.  Colo. — It  is  reported  that  the  Chamber  of  ConJ 
merce  is  promoting  a  plan  for  installing  an  ornament! 
street-lighting  system  to  include  the  erection  of  a  larg 
electric  arch  at  the  gateway  of  the  city.  A.  L.  Branson  an. 
V.   M.    Friar  are   interested. 

iloise.  Idaho — It  is  reported  that  the  Boise  Gas  &  Co*l 
Co.  will  lay  about  SO00  ft.  of  10-in.  main  some  time  in  Ih 
spring. 

Lapwai,  Idaho — The  l.ewiston-c  'larkslon  Improvement  Co 
Lewiston,  Idaho,  has  made  application  to  the  City  Council  f.1 
a  franchise  to  furnish  electricity  in  Lapwai  for  lamps  an, 
motors.  If  the  franchise  is  granted,  the  company  will  cxien 
its  transmission  lines  and  install  a  complete  lighting  ay& 
tem.     J.  J.  Jenning.   Lewiston,   Is  Sum 

[minimi.  Wash. — The  Washington-Oregon  Corporate 
will  build  a  hydro-electric  plant,  costing  about  $5(1.000,  I 
replace   the   one   destroyed    by    lire    on    Jan.    20. 

+ Seattle,   Wash.— The   contract    for    the    installation   of  thi 
equipment    for   the  steam   au.\iliar>    power   plant    for  the  mil 
ipal   power  and   light    plant    on    Lake    I'nion    has    I... 
bv    the    Hoard    of    Public    Works    to    ("HAS.    C.    MOORE    &    CO 
Mutual   Life    Bldg.   at   $169,000.     Noted    Nov.    IS. 

Iliighson.  Calif.  Plans  are  being  prepared  for  the  install 
ation    of  a    street-lighting    system.      Miles    Shelly    is    

+  <>iitiirlo.    Calif.      The    Cits     Council    has    awarded    Iheconj 
trad     foi      the     installation     of     an     ornamental     ligh 
i,  m    on   various   streets    to   the    W     A.    McNALLY    CO., 
Calif  .    at    $  I  158        Not  e,i    i     26. 

<  rceiiiorc.  Out.  II  is  reported  thai  plans  will  be  prr 
pared  and  bi.ls  will  soon  be  asked  for  the  construction  of  i 
n,  w    hj  .be  electric   sj  si. an     to   cost    about    ■•■ I 

^Auckland,      \™      /..iiliui Ilcinl)      Itids     will     b 

ci  l\  eil     until     3    p.m.,     Mar,     "<;,    bv     Ihe     I  lominion     I  •" 

men!      i  '...,      1 .1 1.I..      for     IimIi  a  ulic     equipment         

Plans     on     lib-     with     A.     S,      Las.,  lie       X      .',.,      S    In     II 
I  V.        S.      Il  «  ill     Clookos.      Ill  I'  ilni. 

\neklaii.l.    \'eu     Zealand,    is    Consult.     Kum         I'.u     fuiiliri    dl 
tails,  see  advertisement  under  Contracts  to  B<    Let 
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..I     I  b.      ■    ,,,    nli  iii  li l  be     Granlti       \v.       Ill  ld|  ■      ovol     II 

I    Rlvei         lohn    I        Merrill,    1001     Limb.     II     il 
..I     lb.      ''.nun 

|lb|  Will      I"       leech  .   .1        IL HI      Keli        19      In       the      Oepill  I  111-  III     II 

I  II.-     W  I  lit  ill  op     III  bice.     KllMl    Boa 

ton      i     i-     R i    I     ' ' I    Pub    W  i 

SprlliKlleld,    Muss.       The    Lo.l.l    of    Supervise! 
I  'Li  ntil  mi:    Comiulssli.ii     ...     ci     Id Ihe    ,  onsti  i 

III   bl|    ■      ....     I'l    llnlbld     S I  of    (lie     IIOSl 

i     II        It   Ih   to    be    ..i    ,.  red    .  on.  i-.-tr        K     II     Clin  l<   I*  C»l 


H..r..,»l,r.         Mm..        Tb 

Count)    ion  . ilni 

ol     i  brld        ...■     I     ki     Q 

mati  .i   i    la   K'Tr. 

Hoi  ion,    an 


i  '..,,1 
to    bi 


u 


.1 
i.  i    «    Co      ■"    "< 


;     Woi 

Noti  .1    .'.  i      10 
I'oiin.     Tlir    follow  I..  roralvf. 


+  N. 

r..i    ii,.. 

«  worth  I  \  .  ..II      Co  ,      J! 

II         Mlel,   .e|     II 

Kill         ll  1311     I  Iii  nli     St.,     New     London.     JSJLI     (nw 


atrui  Hon    ol     thi      i  •  nth    HI      Hrl.li 

"'       i in",    •"" 


1914 


ENGINEERING     NEWS 


To 


iv  York,  SJ.  Y. —  (Official) — Bids  will  be  received  until 
.,  Feb.  10,  by  the  Department  of  Bridges,  Municipal 
Borough  of  Manhattan,  for  furnishing  structural  steel 
e  Brooklyn  Bridge.  F.  J.  H.  Kracke  is  Comr.  of  Bridges. 
tiington,  X.  J. — It  is  reported  that  the  Board  of  Chosen 
olders  of  Burlington  County  plans  to  erect  new  bridges 
Assiscunk  Creek  at  Broad  St.  and  Pearl  St.  Bids  will 
be    asked. 

rnton,   X.  J. — Bids   will   be   received   until   2:30   p.m.,   Feb. 

the  Board  of  Chosen   Freeholders  of  Mercer  County  for 

ti    erection    of    one    reinforced    box    and    one    concrete    beam 

.ge    on     the     Yardville-Windsor-Xewton     Road,     Washing- 

and    Hamilton    Townships.     Theodore    Tobish    is    County 

;r.      Noted   Jan.    22. 

►  (Official) — The  Pennsylvania  R.R.  has  awarded  the  con- 
it  for  the  construction  of  its  new  bridge  over  the  Dela- 
e  River  at  Trenton,  to  be  used  in  connection  with  its 
-grade  freight  line,  to  the  ARTHUR  Mc.MULLEN  CO.,  149 
adway,  Xew  York,  X.  Y.  The  approximate  cost  will  be 
{300,000.      Noted  Dec.    25. 

acKees  Rooks,  Penn. —  (Official) — The  Board  of  Commis- 
.ers  of  Allegheny  County  has  had  plans  completed  for  the 
rtlon  of  a  bridge  over  Chartiers  Creek  at  McKees  Rocks. 
vill  have  three  deck  spans,  two  through  spans  and  two 
er  spans,  and  will  be  752  ft.  long,  with  a  clear  roadway 
!2  ft.  and  one  S-ft.  sidewalk.  The  estimated  cost  of  the 
.cture    is    $200,000.    The    date    for    receiving    bids    has    not 

been    advertised.      J.    G.    Chalfant,    Pittsburgh,    is    County 

r.      Noted    Dec.    IS. 

Hew  Castle,  Penn. — A.  C.  Swenson,  Civil  Engr.,  Harrisburg. 
n„  has  been  retained  to  prepare  plans  for  a  viaduct,  about 
i  ft.  long,  to  cross  the  Shenango  River  and  the  railroad 
ks.  The  cost  is  to  be  borne  jointly  by  the  city,  county 
four  railways,   and   is   estimated   at   $300,000. 

-Pittsburgh,  Penn. — A  subcontract  has  been  awarded  to  the 
■OND  CONCRETE  PILE  CO.,  140  Cedar  St.,  New  York. 
\,  for  placing  about  1200  Raymond  concrete  piles  for  the 
dations  of  the  approaches  to  the  North  Side  Point  Bridge. 
:h  &  Flinn.  Ltd..  Pittsburgh,  have  the  general  contract  for 
ling  the  approaches.      Noted  Nov.   20. 

'ulpener,  Va. — It  is  reported  that  the  Commissioners  of 
leper  and  Orange  Counties  contemplate  the  construction 
Steel  bridge  over  the  Rapidan  River  near  Tobacco  Stick 
d,  between  the  two  counties.  XV.  E.  Coons  is  Ok.  of 
jeper  County. 

HHny  Mlnette,  Ala. — The  Commissioners  of  Baldwin  County 
e  awarded  the  contract  for  the  erection  of  a  bridge  across 

n    Creek    to    the    VIRGINIA    BRIDGE    &    IRON    WORKS, 

noke,   Va. 

hattanuoga,  Tenn. — It  is  reported  that  the  County  Court 
iamilton  County  has  authorized  the  issue  of  $100,000  in 
Is  for  the  purpose  of  rebuilding  the   Walnut  St.  Bridge. 

.iiulnn,  Ky. —  (Official) — Three  new  bridges  will  be  built 
Awrence  County  during  the  year,  and  it  is  possible  that 
County  Court  will  ask  bids  for  the  same,  some  time  in 
ruarv  or  March.  B.  J.  Calloway  is  County  Road  Engr. 
^.  Hay  Is  Clk.  of  the  County  Court.     Noted  Jan.  15. 

Irookvllle,  Ind. —  (Official) — Bids  will  be  received  until 
,.m.,  Mar.  17,  by  the  Board  of  Commissioners  of  Franklin 
nty  lor  construction  or  the  following  bridges:  Cedar 
k-e  Bridge  over  the  Whitewater  River,  six  miles  south  of 
IkTllle,  building  a  new  steel  superstructure  of  two  spans 
180    ft.    each,  Ing    the    stone    substructure    by 

Ing  with  l    'i   cost,  $23, Orphans   ll t 

Ige,  over  the  Whitewater  River,  one  mile  south  of  Brook- 
j  two  new   steel  spans  of   212   it.   each  ring  the 

nocture    with  estimated    cost.    $19,000;    repairs 

wooden    bridge    over    the     West     Folk    of    thi      Whl 
jr  at  Metamora  at   an   estimated   cosl    of    $15,000;   building 

the     01  her     east     of 
akville  at  ;,  ii  est  ima  I  Chai  lea   i:>  Ifel 

udr.  of  Franklin  County.  John  W.  Mueller,  9-11  Colonial 
,-.,   Newcastle,    [nd.,    Is    Bngr.-in-Charge. 

r<  hiene.,,.  in.      (Official)     Tie    following  bids  were  received 

ctlon  of  thi  Bcule   bridge 

hi   St.. 
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^Kansas  City,  Kan. — The  following  bids  were  received  by 
the  Commissioners  of  Wyandotte  County  on  Jan.  24  for  re- 
building the  Argentine  Bridge:  Union  Bridge  &  Construction 
Co.,  Kansas  City,  Mo.,  $101,500;  Midland  Bridge  Co.,  Kansas 
City,    Mo.,    $83,947;   Kansas   City   Bridge   Co..   Kansas  Citv.    $85,- 

i50;     Leavenworth     Bridge     Co..     Leavenworth.     Kan.,     * 
Massillon    Bridge    Co.,    Massillon,    Ohio,    $89,770;    Illinois    Steel 
Bridge    Co.,    Kansas    City,    Mo.,     $89,959.       Frank    Holcomb    is 
County  Clk.     Noted  Jan.   8. 

+The    contract    for    rebuilding    the    Argentine    Bridge    has 

been    awarded    to    the    KANSAS    CITY    BRIDGE    CO..    at    $85,- 

+St.  Paul,  Xeh. —  (Official) — The  Board  of  Commissioners  of 
Howard  County  has  awarded  the  contract  for  the  construction 
£n£US?a,Ir,£3  all  county  bridges  during  1914  to  the  .STANDARD 
BRIDGE  Co..  Omaha,  Neb.  There  were  five  other  bidders. 
Noted  Dec.   18. 

Westpoint,  >eb. — Bids  will  be  received  until  noon,  Feb. 
11,  by  the  Board  of  Supervisors  of  Cuming  County  for  the 
repair  and  construction  of  all  bridges  in  the  county  during 
1914.      YV .   H.  Hartstick  is  County  Clk. 

,„   P"1*""-    S-    P — Bids  win    De    received    until    1    p.m.,     Feb. 

19,    by    the    Auditor    of  Turner    County    for    the    construction 

of  all  county  Dridges  during  1914.  O.  M.  Rasmussen  is 
County  Audr. 

+Rayi'in.s.  Wyo. — The  Board  of  Commissioners  of  Carbon 
County  has  awarded  a  contract  for  the  construction  of  a  140- 
ft.  steel  bridge  over  the  Madicine  Bow  River  at  Beer  Mug 
to  the  MISSOURI  VALLEY  BRIDGE  &  CONSTRUCTION  CO, 
Denver,  Colo.,  at  $S950.  The  contract  for  a  120-ft.  bridge  over 
the  .Medicine  Bow  River  on  the  Rawlins-Casper  Road  was 
awarded    to    the    COLORADO    COXSTRUCTIOX    Co..    at    $7900. 

Hannibal.  Mo. —  (Official) — We  are  advised  that  the  Mis- 
souri, Kansas  &  Texas  Ry.  Co.  does  not  contemplate  the  erec- 
tion of  a  new  bridge  over  the  Mississippi  River  at  Hannibal. 
Noted  Jan.   15. 

Carthage,  Tex The  Commissioners  of  Panola  County  have 

ordered  the  construction  of  several  iron  bridges,  at  a  cost  of 
about  $7000,  across  small  streams,  and  the  erection  of  one 
iron  bridge  to  cost  $7000  over  the  Sabine  River  at  Grand 
Bluff. 

Columbia,  Tex. —  (Off.-ial) — Bids  will  be  received  until  noon, 
Mar.  2,  by  the  Commissioners'  Court  of  Brazoria  County,  An- 
gleton,  for  the  repair  of  the  damage  done  by  the  recent  flood 
in  the  Brazos  River  to  the  new  bridge  over  the  river  at  Colum- 
bia. Bidders  must  go  upon  the  ground,  make  their  own  ex- 
aminations and  soundings,  and  furnish  their  own  plans  and 
specifications.  J.  W.  Munson,  Angleton,  Tex.,  is  County  Judge. 
Buckley.  Wash. — Press  reports  state  that  the  Commission- 
ers of  Pierce  and  King  Counties  plan  to  erect  a  steel  bridge 
over  the  White  River  near  Buckley  to  replace  the  present 
wooden  structure,  which  is  said  to  be  unsafe.  The  bridge 
will  be  about  250  ft.  long,  and  the  estimated  cost  is  (25,000, 
which  will  be  equally   divided   between   the  two  counties. 

Taeiimn,  Wash. — It  is  reported  that  a  ll.-w  bridge,  to  cost 
about  $9000,  will  be  erected  at  38th  St.  and  Park  Ave  to  re- 
place the  trestle  of  the  Tacoma  Ry.  &  Power  Co.,  which  w  11 
soon  be  condemned  by   the  city.      W.  C.   Raleigh   Is  City   Engr. 

Grants  Pass,  ore. —  (Official)-  Bids  will  be  received  un- 
til Feb.  7  by  the  Countj  Court  ol  J  isephi  •  County  for  the 
construction  of  a  concrete  bridge  over  Williams  Creek  near 
rn. vi. It.  it  will  be  about  115  ft.  long  with  a  16-ft.  roadway 
the  center  of  the  bridge  L9  it.  above  the  bed  of  the  stream. 
E.  L.  Colburn  is  County   Clk.      Xoted   Di 

i.om    tnuilra,   Calif. — s.    m.    Kerne.    326    West    ,-,::, i    st..    I.os 
■  .st   bidder  for  the   construc- 
il  '    info   eed-concrete    bridge    over    the    Arroyo    Seco 

a  i    Huntington    Ti  d    Jan.    15. 

Santa  Cm/..  Calif. —  Bids  will   he   received   until    Peb.   17   by 

i  he   construct  ion   of  a    bt  dge 

and    wi  000.      W.    J.    Thompson    is    I  itv 
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Noonan  &  Co..  $126, 04S;  Southwalk  Foundry  &  Machine  Co., 
$144,895;  Bethlehem  Steel  Products  Co.,  $11S,230;  H.  B.  Smith, 
50    Church    St.,    New    York,    $89,700.      Noted    Jan.    22. 

+Garfield,  X.  J. —  (Official) — Bids  were  received  Jan.  27  by 
the  Mavor  and  Borough  Council  for  (a)  pipe  and  specials,  (b) 
hvdrants  and  valves,  as  follows:  KENNEDY  VALVE  MFG.  CO., 
57  Beekman  St..  New  York,  N.  Y..  » 1  •  >  $825  (awarded  contract); 
Standard  Cast  Iron  Pipe  &  Foundry  Co.,  (a)  $11,782;  (b) 
$858;  Eddv  Valve  Co.,  (b)  $870;  Rensselaer  Valve  Co,  (b) 
$S90;  R.  D.  Wood  &  Co..  (a)  $11,782;  (b)  $947;  John  Fox  &  Co., 
(a)  $11,820;  (b)  $696;  Darling  Mfg.  Co..  (b)  $1028;  Vi  AB.B.EN 
FOUNDRY  &  MACHINE  CO.,  Ill  Broadway,  New  York,  N.  Y.. 
va)  $11,269  (awarded  contract);  U.  S.  Cast  Iron  &  Foundry  Co., 
(a)  $11, SSI;  Donaldson  Iron  Co..  (a)  $12,016;  Central  Foundry 
Co.,   (a)    $13,123.     Noted  Jan.   22. 

Perth  Vmbov,  N.  J. — Plans  are  being  prepared  by  Samuel 
J.  Mason,  Engr.,  Board  of  Water  Commissioners,  for  in- 
creasing   the    local    water    supply. 

Baltimore.  Md.— Bids  will  be  received  by  the  Board  of 
Awards  at  the  office  of  the  City  Register,  until  Feb  18.  for 
Contract  No.  22,  for  filtration-plant  equipment.  Ezra  L. 
Whitman  is  Water  Engr. 

Harrisonburg,  Va.— Bids  will  be  received  by  the  Town 
Council  until  noon,  Feb.  18.  for  the  construction  of  a  5.000  IHIU- 
gal  reservoir  to  be  built  in  the  northwestern  section  of  the 
town.  Estimated  cost,  $15,000.  John  F.  Noll  is  Supt.  Pub.  Y\  ks. 
Noted  Dec.  4. 

+  <  aniden,  S.  C. — According  to  press  reports  the  Commis- 
sioners of  Public  Works  have  awarded  the  contract  for  the 
construction  of  a  water  plant  to  TUCKER  &  LAXTON,  Char- 
lotte, N.   C,   at   $61,976. 

St.  Elmo,  Tenn.— Plans  are  being  considered  for  the  instal- 
lation of  a  water  system  at  St.  Elmo.  Estimated  cost,  $20,000. 
L.   Bates  is   Mayor. 

Mt.  Vernon,  Ohio — Bids  will  be  received  by  the  Board  of 
Public  Works  until  Feb.  28,  for  material  for  the  extension  oi 
the    water   system.      C.   N.    Williams   is   Clk.   of   the   Bd. 

Youngstonn,  Ohio — Plans  are  being  considered  by  the 
City   for   the   construction    of   a   new   pumping   station. 

Royal  Oak,  Mich.— Bonds  for  $12,000  were  voted  at  a  re- 
cent election  for  the  extension  and  improvement  of  tna 
water    system. 

+Chieaso,  111.— The  Board  of  Public  Works  has  awarded 
the  contract  for  5250  tons  of  c.i.  water  pipe  to  the  GLAJ  <  1  - 
(JAN  PIPE  &  FOUNDRY  CO.,  Lynchburg,  Ba,  at  $119, 2»u. 
Bids  were  received  Jan.   20. 

♦  Milwaukee.  Wis.— (Official)— Bids  were  received  Jan  27 
by   the    Board   of   Public    Works,    for   700    tons,  °J  _6-m.    Clap 


Minneapolis,   Minn.— (Official)— Bids   were    received    Jan    21 

for   c.i.    water   pipe   and   special    castings    for   the  Water    De 

partment,    as    follows:    (a)  .58.000    linft.    6-    to    24-in     pipe      (b) 

Unit.    30-    to   36-in.    pipe;    (c)    200   tons   6-    to    24-in     pipe. 

el,    200    tons   30-   to   36-in.   pipe:   American   Cast  Iron, Pipe  * 

-   undry  Co..   Birmingham,  Ala.,   (a)   $23.50  per  ton;   (b)    $23.50 

,     ton-     (c)     $47.50    per    ton;     (d)     $47.50    per    ton;    Massil  on 

el    &    lor,    Co      Massillon.    Ohio,    (a)    $24.25    per    ton;     (b) 


Morton,  Wash. — The  Council  has  granted  a  franchi:  |C 
J.  P.  Nevin  to  construct  a  water  system   in   Morton. 

Olympia,  Wash. — The  City  Council  is  considering  the  V 
tion  of  taking  over  the  local  water  s>  stem  and  sputa 
about    $50,000    to   improve   the   same. 

Amity,  Ore. — Plans  are  being  prepared  by  Louis  C.  4. 
sey,  Engr.,  Selling  Bldg..  Portland,  for  the  construction  , 
water  system  at  Amity  to  cost   $20,000. 

El  Monte,  Calif. — The  city  is  considering  plans  for* 
construction  of  a  municipal  water  system.  Estimated  ■ 
$46,000. 

Glendaie,  Calif. — The  City  Trustees  are  considering  1 
for  the  construction  of  a  new   water  system. 

Los  Angeles,  Calif. — The  North  Whittier  Water  Co.  is    • 
ning    to    install     duplicate     pumping     equipment    and    si 
pumping  plants  for  its  water  system.     Edward  G.  Hart,  I.., 
Oil    Bldg.,    is   Mgr. 

Manhattan    Ileach,    Calif Bids    will    be    received 

Jenkins,  City  Clk.,  until  S  p.m.,  Feb.  7.  for  the  const 
of  a  water  system.  Bids  will  be  received  for  thej 
construction    and    material    separately.      Noted    Dec. 

+San  Bernardino,  Calif. — The  contract  for  the  insfe 
of  a  pumping  plant  at  the  Antil  station  has  been  awS 
the  HENRY   R.   WORTHINGTON  CO.,   Los  Angeles, 

Aylmer,  Que. — Plans  are  being  considered  by  the  Ccc 
for  the  extension   of  the  intake  pipe.      Estimated  cost,  $1| 

Hull,  Que. — The   city  is  planning  an   expenditure  of  $:!« 
for    the    installation    of    additional    pumping    equipment 
Laforest  is  City  Engr. 

Lake    Megantic,    Que. — Bids    will   be    received    about 
by  the  Town   Council  for  the   construction  of  a  dam. 
A.  Evans,  92  St.  Peter  St.,  Quebec,   is   Engr.-in-Charge. 

London,  Ont. — The  city  contemplates  an  expenditu 
$45,000  for  the  extension  of  the  water  system.  W.  N.  As 
is  City  Engr. 

Kindersley,  Sask. — The  Town  Council  will  soon 
bids  for  the  construction  of  an  extension  of  the  wate 
D.  MacTavish  is  Clk. 

Regina,   Sask. — Plans  are   being   prepared   by   F. 
City    Engr.,    for    the    installation    of    new    filter    beds 
water  system.     Estimated  cost,  $40,000. 

Alta. — Bonds    for    $S5,000    have  *« 
he    water    system.      S.    R.    F 
Clyde  L.   Huff  is  Town  Em 


OIKS,      1*1 11111,  n|,  ,..10,       \v,       ▼  -  . r  --        ---y.      ; 

7  50   per  ton;   American   Brake  Shoe  .t   Foundry  Co..   Minne- 
apolis,   (c)     5  4  0.40    per    ton;     (d)    546.40.      K.    E.    Alexander    Is 

'■'-',- 
Omaha.   »l..— Bids   will   be   nceived   by    the   general   Man- 
,    ,h..    Metropolitan   Water   District    until    Feb.   ^..   for  a 
1:.    1:.    Howell   la  Sei 
+  u„n.i,.-«t.T.   «■)■«.- Th.    contract    tor   the   construction   of 

a      Watl   r      -     Btl  Pi  !'  ''      '"     A'     C' 

EVANS,   Park  St..   Sheridan,    U'yo. 

Columbus,    Wont.     (Official)— The   date   fi  [bids 

r.,r  it,,                                                system  has  1,  V    " ! 

over   Is  Town  1  Ik.  lot!  ,1 

Jan.  22.  
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Athahaska    Landing, 

voted    for    the    extension    of   t 
harson  is  Town  Secy.-Treas. 


SEWERS 

Boston,  Mass. — Bids  were  received  by  the  De; 
of  Public  Works,  Jan.  22,  for  the  construction  of  a 
pumping  station  and  sewers  connecting  at  Union 
Albav  Sts.,  as  follows:  William  J.  Barry,  Boston,  $6 
Charles  R.  Gow  Co.,  $62,371;  Peter  W.  Hill.  $114,127;  McC, 
&  Walsh,  $66,S03;  Anthony  Barrufaldi,  $67,775;  A.  f 
$68,509;  Hugh  Nawn  Contracting  Co.,  69,363;  Woodbu 
Leighton,  $69,363;  John  T.  Soullv  Foundation  Co 
George  M.  Bryne,  $71,138;  A.  Varnerin  Co.,  $72,131;  Be' 
Construction  Co.,  $72,273:  Coleman  Bros.,  $72,648:  H. 
verse  &  Co.,  $93,796;  Michael  Meehan,  $103,993.  All  bl 
rejected.     Noted   Jan.   8. 

Sfew   York,   N.    Y. —  (Borough   of    Queens)  —  (Offlafl 
were    received    as    follows.    Jan.    2S,    by    the    President 
Borough  of  Queens  for  sewer   work:     For  the   constru 
a    sewer    in    Spruce    St.    from   Jamaica    Ave.    1.1    Sf.    An 
and    St.    Ann's    Ave.    from    Birch    St.    to    Brevoort    St.. 
Ward:Newman   &   Carey   Co..    $9191;    Peace    Bros..    $826 
.1.    (I'Prien,    Jr..    $8969;    Parks   Contracting   Co..    $111. S61; 
P.i i no,   $9\90;  Green  Contracting  Co.,  $9216;  Charles    ' 
$8835;   Evergreen   Construction  Co..   $9116;  Joseph   L. 
$986$;    Gifford    Construction    Co.,    $9246:    Clancy     " 
$8251;    Tenth    Aye.    Construction    So.,    $8126;    for    the 
tion   of   a    sewer   in    Freedom    (Union   Ave.)    from   Jama 
to  Ashland  Aye.  and  In   Brandon  Aye.    1  Amber  St.  and, 
Ave.)    I,,, in    |, 'reel, ,111    Ave.    to    Cclar    (Maple    SI.)    Aye 

Wi Newman  &   Carey.   $46,097;    Peace    Bros.,   $11. :m 

I,.  Connell.  $39,720;  Angelo  Palno,  $41,154;  1  ,eo  E  KM 
154;  Joseph  L.  Sigretto,  $38,466;  Henry  J.  Mullaij 
Ward  &  Tulley,  $46,830;  Clancy  &  Van  Alst, 
construction  <,r  a  sewer  In  Chichester  Ay...  n,.m 
Ave.  to  Muure  Ave.;  in  Birch  St..  from  Atlantic 
Chichester  Ave.;  in  Spruce  St.,  from  Atlantic  V.VM 
Chester  Ave,;  in  South  Cochran  Ave.,  from  Atlanta 
Chichester  Ave.;  In  South  Villa  St.,  from  Garden  St. 
,  he  lor  Aye;  in  South  U'ickes  St.,  from  Gardi  ,,  SI.  tn 
for)       \\.    ;     ,,",1     i"     South     Morris     Aye.,     from     Garden 

Beau We.;       Charles     A,     Meyers,     $28, "17;     Pence 

002;     Henry     I..    Connell,     $23,168;     Angelo     Pn 
Green    Contracting    Co,    $22,961;    Newmnn    &     C 
497;    Evergreen    Contracting    Co.,    $2:1.172;   Joseph    b 
$24,764;    w   ,1.1    S    Tully,    (31  091  .    Clancj    &    Van     Ui  ' 
11.  ni  J      Bl  Itton,     $22,931  :     foi     the    consti  ui  1 
ol    Kim  1. .1  n     Vve.,   1  icen  n     Vv<      (wi 
Aye.    Hatch    Avi      and    Jerome    Ave.;    Newman    A 
061  .  Joseph   1..  Sigretto.  $16,108;   Pence  Bros 
\    ,.,     \ii      (16.236      III.    Connell,    $18,372;     v 

nil,     Vvi      '  .,>,    1  ,  11,  II., n    <•■>.,    $18,697;    \\  niton 
for   I  hi     •  ..ii   1  in,  tion 
pui  lei ,,   1 ',,,.  .        Wo.,  fi  "in    1  .'lb   SI.    to 

L'lllh     SI         I  ,  •.,,,      I''    .11.  aula       \ye       1"     I  ')  pil  We.,      It'll 

12.233;     II.     I.      Ciiiin,  II,     •  "•  ,i'       \v  :ilt 

Irncl M      ,,,,!,..  |.|,     I.     SI    i, ■ii...     • 

Vim  i         ■"    '  I  I      ,  ,"    ■  I     ippur 

In    piirtlmi       ni     lilreh.    Sprue,.,    Soulh     Vine    and     Kimball 
N,   »  man     ,\      •                       I!l,r,ll1;                       111.,  17,91 

,,.  II         i                 Angi  In    Pnlti",    $19,869;     Grc.-n    I'nnl 
17,0  I       h  Meyers,    $1«. I n      ph    I 

II     Al  I  .fi.     Ileniy     III  It  toil.     »t«.«S 
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■  (Borough  of  Brooklyn) —  ( Official) — Bids  were  received. 
J  .  88,  by  Lewis  H.  Pounds,  Pres.  Borough  of  Brooklyn,  for 
I.  constructing-  sewers  in  Ninth,  10th  and  Q  Sts.  and  in 
fugs  Highway;  (b)  constructing  sewers  in  19th  St.,  as  fol- 
Hs:  Raphael  Nazzaro  Co.,  (a)  $1S,857;  (b)  $5787;  Frank 
W-endino.  Inc..  (a)  $19,330;  (b)  $5493;  B.  Ghelardi  Contract- 
jjl  Co.,  Inc.,  (a)  $19,756;  (b)  $5545;  John  C.  Schrade,  Inc., 
(I  $20,454:  lb)-  $5928;  Newman  &  Carey  Co.,  (a)  $20,5S0; 
I  A.    Pellegrino    Construction    Co.,    (a)    $22,217;    (b)    $6608;    B. 

■  one   &   Son,    (b)    $5927.     Noted  Jan.   22. 

>  Uen-  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — The 
West  bids  opened  Jan.  29  by  the  President  of  the  Borough  of 
ti  Bronx,  for  sewer  work,  were:  Sewer  in  Castle  Hill  Ave., 
b  preen  Winchester  Ave.  and  Parker  St.,  George  M.  Dunn,  at 
Hf5:  rebuilding  sewer  in  East  135th  St.,  between  Walnut  and 

■  low   Aves.,    Walton   Contracting   Co.,   at   $10,616. 
ftScarsdale,  N.  Y'. —  (Official) — Bids   were    received,    Jan.    22, 

t  the  town,  for  the  construction  of  a  sewer  system,  ac- 
<Jding  to  plans  prepared  by  Waring,  Chapman  &  Farquhar. 
1  irrs.,  Maelntyre  Bldg.,  New  York,  as  follows:  Hager  & 
<  rge,  Tnc,  Newark.  N.  Y.,  $127,291;  Charles  Mottola.  Jit. 
,  non,  N.  Y.,  $134,468;  Frank  Nordone.  Jit.  Vernon.  N.  Y., 
I  (,891;  Grannis  &  Warlev  Contracting  Co.,  Ossining,  N.  Y., 
1  8,893;  James  J.  Corbalis  &  Co.,  Yonkers,  N.  Y.,  $161,116; 
1 -no  Construction  Co.,  Newark,  N.  J..  $168,397;  Young  & 
fide.  Inc..  New  York,  $171,242;  William  Home  Co.,  New  York, 
18,739;  Patrick  JlcJIeel,  Brooklyn,  N.  Y.,  $174,294;  Em])ire 
fflistruction  Co.,  New  York,  N.  Y.,  $179. 2S5;  A.  D.  Ambrnsio 
3Co.,    Hartford,    Conn.,    $187.82S;    John    O.    Weston,    Yonkers, 

■  Y.,  $189,611;  DiMarco  &  Merolle,  Jit.  Vernon,  N.  Y.,  $1S9,- 
I;  O'Rourke  Contracting  Co.,  Yonkers,   N.   Y.,   $193,633;   Ber- 

Hlino  &  Tomassetti,  Jleriden,  Conn..  $206,327;  Thomas  Crim- 
Blis   Contracting   Co.,   New   York.    $216,435;    Smith    Bros.,    Pel- 

■  n.    N.    Y..    $218,928;    Ward    &    Tully.    Inc..    Browns    Station, 

■  Y..    $221,593;    Pioneer   Contracting   Co..    Nw   Rochelle,   N.   Y„ 

■  1,893;  Henry  E.  Fox,  New  York,  $233,539;  Cenedella  &  Co., 
linkers.  N.  Y.,  $24S.:J.36:  Eastchester  Contracting  Co.,  Tucka- 
I  ■.  N.  Y.,   $267,538.     Noted  Jan.  8. 

i.  Avalon,  IV.  J. — Bonds  for  $30,000  have  been  voted  for  the 
Itatruction    of    a    sewage-disposal    plant    at    Avalon.      Noted 

%'    27° 

'  Garwood,  N.  J. — The  Borough  Council  is  considering  plans 
ir    the    extension    of    the    sewer    system. 

in  ■ ii.     N.    J. —  (Official) — Plans    are    being    prepared    by 

1'ing  &  Gregory,  Consult.  Engrs.,  170  Broadway,  New  York, 
IL  (or  the  construction  of  a  sewage  pumping  station  in 
c  section  "with  the  sewage  disposal  works.     Noted  Jan.  15. 

+  11.-' i   re,     Md. — Contracts    have    been    awarded    by    the 

lard  .1  Awards,  City  Hall,  to  JAJIES  FERRY  &  SON,  2111 
]  dison    Ave.,    Baltimore,    for    the    construction    of    sanitary 

■  vers  under  Contract  34,  at  $7342,  to  JIcCARTHY  &  O'HER- 
|)N,  14  West  Oliver  St.,  for  the  construction  of  lateral 
I  litarv  sewers,  under  Contract  128,  at  $13S,637;  to  SAJI  T. 
IlLLIAJIS,  223  North  Calvert  St.,  for  lateral  sanitary  sewers 

ontract  112,  at  $9092.     Noted  Jan.  15. 
I  Bids  will  be  received  bv  the  Board  of  Awards  at   the  office 

■  the  City  Register,  until  Feb.  11,  for  Contract  No.  131,  for 
*!  construction  of  sewers  in  District  43.  Calvin  W.  Hen- 
•  cks    is   Ch.    Engr.    Sewerage    Commission. 

i  +Kort  Myers,  Fin. — The  contract  for  the  extension  of  the 
Mr  system  lias  been  awarded  to  W.  It.  WALLACE,  Fort 
I'ers,  at  $11,950.  Bids  were  received  by  D.  W.  Sumner, 
Ity  Oik.,   Jan.   20.     Noted  Jan.   8. 

1    <  Inn  (;ii mi,   Tran. — The    construction    of   a    sewer    system 

I"  the  Stone  Fort  district,  to  cost  $15,000,  is  under  con- 
lleration. 

Louisville,  Ky. — Rids  will  be  received  bv  the  Board  of 
Ibllc  Works  until  Feb.  6  for  the  construction  of  about  6036 
I  of  sewers   in   Chestnut   St. 

Cincinnati,  Ohio — Bids  will   l>,-   received   by  Philip  Fosdick 

jr.    Pub.    Ser,    until    noon,    Feb.    6,    for    the    construction    of 

In    the    district    east    of   Vine   St. 

Hi'iimorc,    Ohio — Plans    have    been    prepared    for    the    con- 

ii.  in. ii   i  f  a  sewage-disposal  plant  at   Kenmore.     Estimated 

1st,  $10,000. 

+  Mt.     Vernon,    Ohio — The     Board     of     Public     Service     has 

irded     contracts     for    sewer    work    as    follows:       to     \V,     II. 

ILSTON,    Mi.    Vernon,    at    $14,830,    for   the   construction   of   a 

i       e-treatment     plant;     to     HAGER    &    GEORGE,     Newark, 

\  ,    :ii    (17.457,    for   the   construction    of    trunk    sewers;    to 

I    GRAHAM,   Ml.    Vernon,  at   $1621.  for  the  construction  of 

finttary   sewer   In   nali    St.      Hols    wore   received   Jan.    17,   bv 

ly  S.  Bllnn,   I)ir.   I'ub.   Ser.     Noted  .Ian.  8. 

lt<-«-<l   city,   Mich. — The    City    Council    Is   considering   plans 

onstructlon    ol  e   system   to  cost   $12. una. 

Duniiir,    ill.     The    city    Is    making     preliminary    arrange- 

,r  the  construction   of    i    •■•  «  age   dli  uosal   plant. 
(  hiiiiui,  win.     Plans   are   being    prepared    for   the   Installs 
I      i     i    sewage-disposal    plan!    and    sewer   system    to    cost 

o.oiiii.     .1.   v.   Donol ,  City   Engr.,  of  Sheboygan,  Is   Engr. 

■Teal    Miix,  win.     The  city  contemplates  an  expenditure  of 
,    the   Improvemenl    ol    I  hi      i  pi  Ic    I  a  nV    b  nd    I  he    In- 
In    I  he    scwngc-pumpInK    pin  nt. 
Klagaley,    Iowa      Kids    will    be    received    by     R.     B.     Rleke, 
Ik.,    until    I'Vb.    1".    for    sewer    construction. 

bcnrona,    Minn.-    The    contract    foi     11 nstructlon    of    a 

bci  -i   a  »  i 1  'i". I   to  the  GENEB  \  I, 

I   '  'TH  >N    ci  (.,    Minn.    i|  i  9.987. 

bibbing,    Minn.      Bids    will    i i      nd    by    the   Par* 

■  Feb     i '■   foi     ewei    i  P    R,   Thomas  Is  Beoy,   of  the 

■Honvllle,  Minn,     Bids  will  be  received  by  E.  Bchelbe,  Cltj 

,k  .   until    I',  ii     16    for    the   construction    ol    a    sewer   system. 
\     Rowat,     Wlllmar,    Minn  ,   Is 

m.  P Minn.     The   B i   ol    i lie   Works  contemplates 

id i     i  hi     pro| i  ni     Edgerton    sew  er    to 

■  approximately    fit. nun       I lui   len    Is    ''it\     Knitr. 

Lawrrnee,    Kan.     Plan      are    being    prepared    for    the   con- 

ruction  ol     i  i  I    p    int    at    Law  rone* 

•Bancroft,  ■>.•!>.     (Official)     Thi    contract  to, 
on  of  a  sewer  system  has  been  awarded  to  the  n    J,  CATH 


Grand  Forks,  X.  D. — Bids  will  be  received  about  liar.  1 
by  the  city  for  the  construction  of  pipe  sewers.  Estimated 
cost,   $5300.      H.   G.    Lykken    is   City   Engr. 

tMemphls,  Mo. — The  contract  for  the  improvement  of  the 
sewer  system  has  been  awarded  to  JOHN  SCOTT,  Jlemphis, 
at   $7953. 

+St.  Louis.  Mo. — The  Board  of  Public  Improvements  has 
awarded  the  contract  for  the  construction  of  sewers  in  Oak- 
land Ave.  to  N.  B.  WATTER,  St.  Louis,  at  $14,712,  and  in  Cat- 
lin  St.,  Sewer  District  No.  1.  to  JOHN  F.  JIcNAHON,  St. 
Louis,  at  $29,275.     Bids  were  received  Jan.  23.     Noted  Jan.   22. 

Houston,  Tex. —  (Official) — Bids  will  be  received  by  E.  E. 
Sands,  City  Engr.,  until  Feb.  7,  for  the  construction  of  storm 
sewers    in   Holman    Ave.      Estimated   cost,    $16,000. 

Phoenix.  Aria. — Bids  will  be  received  by  the  citv  until 
Feb.  12  for  the  construction  of  the  proposed  sewer  system. 
F.   L.   Holmquist   is   City   Engr.      Noted  Sept.    25. 

Fresno,  Calif. — Plans  arej  being  prepared  by  B.  E.  Cron- 
kite,  City  Engr.,  for  the  construction  of  a  storm  sewer  sys- 
tem.     Estimated    cost,    $150,000. 

Itlverliank,  Calif. — Plans  are  being  prepared  for  the  con- 
struction   of   a    sewer    system    for    Riverbank. 

Bassano,  Vita. — Bids  will  be  received  by  the  Town  Clerk, 
until  Feb.  9,  for  the  construction  of  a  sewer  system  and 
sewage-disposal  plant. 

Medicine  Hat,  Atla. — Bids  will  be  received  soon  by  the  city 
for  the  installation   of  a  new  sewage  pumping  station. 

GARBAGE 

+  Boston,  Mass. — The  contracts  for  removing  offal  for  1914 
in  various  districts  of  the  city  have  been  awarded  bv  the 
Department  of  Public  Works  as  follows:  East  Boston  District. 

to  FRANK  T.  NEELAN,  Boston,  at  $6! ;   Brighton   lHstriet   t  > 

TIJIOTHY  J.  LEHAN.  Boston,  at  $799S;  West  Roxburv  Dis- 
trict, to  WALTER  GRIFFIN.  Boston,  at  $4716;  Dorchester 
District,  to  W.  II.  LOONIE,  Boston,  at  $22,440;  Hvde  Park  Dis- 
trict, to  WILLIAM  NICKERSON,  Boston,  at  $3000. 

Key  West,  Fla. — Bids  will  be  received  until  Feb.  17,  bv 
H.  K.  Cold,  City  Clk..  for  the  installation  of  a  30-ton  In- 
cinerating plant  of  two  15-ton  units.  The  city  will  furnish 
the   necessary  brick,   sand  and  gravel. 

•  Highland  Park,  M^ch. — Bids  will  be  received  at  the  office 
of  the  Village  Clerk,  20  Gerald  Ave.,  Highland  Park,  until 
8  p.m.,  Feb.  16,  for  furnishing  all  labor  and  material  for  the 
installing  and  finishing,  complete,  of  an  incinerator  plant. 
One  unit  having  a  capacity  of  incinerating  one  ton  of  garbage 
per  hour  will  be  installed,  and  the  plant  is  to  be  designed 
and  built  to  provide  for  the  installation  of  a  second  unit 
of  equal  capacity,  at  a  later  date.  Plans  and  specifications 
are  on  file  in  the  office  of  L.  D.  Beckley,  Supt.  Pub.  WkS., 
28    Gerald  Ave. 

STREETS    AND    ROADS 

+  Boston,  Mass. — The  contract  for  repairing  asphalt  or 
bitulithic  pavement  in  1914  was  awarded  by  the  Public  Works 
Department  to  the  CENTRAL  CONSTRUCTION  CO.,  6  Beacon 
St.,  Boston,  at  $36,000.  Other  bids  were  Warren  Bros.  Co., 
$39,280;  Boston  Paving  Co.,  $40,300;  Michael  Meehan,  $43,3su. 
L.   R.   Rourke   is   Comr. 

Hartford,  Conn. — Bids  were  received,  Jan.  21.  for  about 
26,200  lin.ft.  of  gravel  or  native  stone  macadam  construc- 
tion on  the  Newtown-Danburv  Turnpike  in  the  Towns  of 
Newtown,  Bethel  and  Danbury  as  follows:  (a)  Gravel  il.l 
native  stone  macadam.  H.  Sanford  Osborn,  Redding  Kill;  •-, 
Conn,  (a)  $S6.039,  (b)  $56,331;  Connecticut  Good  Roads  ,v_- 
Construction  Co.,  New  Britain.  Conn.,  (a)  $57,941.  (h)  868,871. 
Goodman  &  Trumbull  Co.,  Litchfield,  Conn.,  (a)  $55,099.  (1.) 
$67,1S5;  Pierson  Engineering  &  Construction  Co.,  Hartford, 
Conn.,  (a)  $51,332,  (b)  858.721;  John  DeMichiel  .v.-  Bro.,  Tor- 
rington,  Conn.,  (a)  $50,431,  (b)  $61,453;  A.  D.  Ambrosio, 
Hartford,  Conn.,  (a)  851,779,  <b)  $60,352;  Charles  W.  Tryon, 
Meriden,  Conn.,  (b)  $52,377;  R.  G.  Jliller  Contra,!  in 
Bloomfleld,  Conn.,  (a)  $39,467,  (b)  $51,597;  A.  Vlto  Con! 
Hon  Corporation,  Thompson,  Conn.,  (a)  $13,793.  ib)  854,517; 
Kellogg  &  Gregory  Co.,  Danbury,  Conn.,  (a)  837,686,  lb)  $57.- 
031;     Bristow     Bros,    &    Knowles    Corporation,     Nana; 

Pier,  R.  I.,  (a)  848.082,  (b>  $51,717;  Joseph  Maseetti.  Torring- 
ton.  Conn.,  (a)  841,812.  (b)  848,085:  C.  \\  I'.lakeslee  &  Sons. 
New  Haven,  Conn.,  la)  $.*". O.-tiis,  ill)  $59,964:  Louis  Longhi  ,\i 
Bro,  Torrington,  Conn.,  (a)  $42,178;  no  $53,433;  p.  r. 
Giovannini,     424     Hanover     St.,      Boston,     Mass..      (b)      1 

v  Rossi.  Torrington,  Conn.,  (a)  $44,939,  (b)  $54.- 
726;  A.  Brazos  &  Sons.  Middletown,  Conn.,  (a)  $45,957.  (b) 
865,466;  O'Brien  Construction  Corporation,  Grand  Central 
Terminal,  New  York,  N.  Y.,  (a)  $48,163.  (b)  $57,365.  Note. I 
Jan.    8. 

+The  contract  for  the  construction  of  about  6660  lin.ft.  na- 
tive stone  bituminous  macadam   road    In   the  town   of  So 
has  been  awarded   bj    the  state  Highwaj    Commissioner  to    \ 
1>.    BRIDGE'S   CO.,    Haxardville,    Conn.,    at   810,366. 

Miiiuiy.  n.  Y.--The  following  bids  for  the  construction  of 
public  highways  by  State  Aid  were  received  by  the  state  Com- 
mssloner  of   Hlghvi  :n  s.  Ji 

Road   No.   5419,    Allegany   County,    1.61    miles:   Olean    Engi- 
neering  &   Construction  Co.,  Olean,  >i.  143;   McGulre  &    I 
HorneTl,  814,876;  Swank  &  Mclntyre,  H  tvklns 
Construction  Co.,  Norfolk,   \        ■>     140     P    .1     Mumm  Contract- 
ing Co.,   Buffalo,  847,993;  J    Johi Construction   I 

$47. 733;  Greenfl.  Id  Co  Co,  Hornell    844,112;  Holleran 

0  16        M.N.i  ni   J      '  'oust  .  UC(  Ion     CO  .     Canton. 
I'enn 

i    i  • it  -  .  0.83  mill  s    ii    B   Spi  oul  Conl 

Co..  Peeksklll       16,769:  i s\  llle,   •  I 

Orei  mi. 'Id    i  Ions!  ruct  Ion    I  :o  .    Horni  n  it   &   V,  lib 

' I     P    S    Co.,    Hei 

Road    No     ■'■  112,   1  Art  hur   l>    Os- 

t.i.i  n,  ,  Btngha  F   S,  Co  .   Hei  klmer,  818  I 

Road    No     .'it  8,    B no     '  oiini    ,    0.82    milt      it     B     Sproul 

Co.,    Peeksklll,   819.986;    Arthur   D,   Osborne 

ti  .mi 876     r    ne  .\    u  lib  y,   Blni  ham 

Co.,  Herl 

d  No.  641      i  ■  'ount  v,    in   miles     McGulre  .>;■ 

i  ion,.  II,  861,678    I  Hi  an  Englni  ■  m  Co 
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Olean,  $65,976:  Greenfield  Construction  Co.,  Hornell  $67  278' 
John  Johnson  Construction  Co.,  Buffalo,  $73,796;  McNernev 
Construction  Co.,  Canton,  Penn.,  $69,997;  P.  J.  Mumm  Construe- 
ll°n  .9.°-  Buffalo,  $70,164;  Atlanta  Construction  Co.,  Atlanta, 
¥66,147. 

„.  Koad  No.  5414,  Chenango  County,  9.64  mile:  Conroy  & 
Nixdorf,  Oneida.  $166,061;  John  Young.  Syracuse,  $180,2::9;  John 
Walker  Construction  Co.,  Albany,  $177, .391;  Dale  Engineering 
Co.,  Utica.  $174,531;  Richard  Hopkins,  Trov,  $184,628;  Newport 
Construction  Co.,  Herkimer,  $156, S65;  Lane  Construction  Cor- 
poration, Meriden,  Conn.,  $181,793;  H.  B.  Sproul,  Peekskill,  $187,- 
558;  Schunnemunk  Construction  Co.,  Highland  Mills.  $116,111; 
John  Johnson  Construction  Co..  Buffalo.  $180,980;  Paddleford  & 
?r!ng\rSh(Vrbur,ne'  *1S6.490:  Winston  &  Co.,  Brown  Station.  $192,- 
193;  Meckes  &  Arbogast,  Stroudsburg,  Penn.,  $189,105;  Semper 
Bros.,  Y\  atertown.  $177,594;  Pathfinder  Construction  Co.,  Ful- 
ton, $165.  1  29 ;  Falk  &  Menzies.  Buffalo,  $170,919;  Hugh  Nawn 
Contracting  Co.,  New  York,  $222,S86;  Ballard  &  Mahar,  Oneida, 

Road  No  5424,  Cortland  County,  5.96  miles:  Falks  & 
Menzies,  Buffalo,  $55,935;  Joseph  McCormick.  East  Provi- 
dence, R  I.,  $68,445;  Ripton  &  Murphy,  Rochester,  $55,250; 
Semper  Bros.,   Watertown,   $69,741. 

Road  No.  5425,  Monroe  County,  3.26  miles:  Greenfield 
Construction  Co.,  Hornell,  $48,923:  Chambers  &  Barnes, 
Rochester,  $56,229;  Dale  Engineering  Co.,  Utica,  $47,514; 
Sehroeder-Hicks  Contracting  Co..  Rochester,  $50,671;  Har- 
radine Bros  Co.,  Spencerport,  $47,750;  Whitmore-Rauber- 
»lcln»V„s',,Ro0chester'  *49.248;  Harry  B.  Harrison.  East  Roches- 
ter. $49,413;  J.  A.  Calkins  Co.,  Oswego,  $50,615;  I.  M.  Luding- 
ton    Sons    Co.,    Rochester,    $47,626. 

Road  No.  5416,  Niagara  County,  7.8  miles:  Cold  Springs 
no°,nSt^uct',onTCo^  Buffalo,  $102,053;  F.  L.  Cohen,  Buffalo,  $109.- 
027;  Frank  J  Foote,  Nunda,  $112,750;  Harradine  Bros.  Co., 
Spencerport,   $95,446. 

Road  No.  5417,  Niagara  County,  5.4  miles:  Frank  L.  Cohen, 
Buffalo,  $111, o6d;  Harradine  Bros.,  Spencerport.  $97,117  S  V 
R.  Malcolm  &  Sons,  Medina,  $101,273;  Cold  Spring  Construction 
Co  Buffalo,  $106,252;  Lewis  H.  Gipp  Co.,  Buffalo.  $104,300; 
Atlanta  Construction  Co.,   Buffalo,    $104,776. 

Road  No.  5345,  Oneida  County,  5. 86  miles:  Gruner  &  Hallen- 
beek  Harriman,  $77,655;  Richard  Hopkins,  Trov,  $76,155;  Sem- 
^Bn^oOSV  >v  atertown,  $72,872;  Dana  W.  Robbins,  New  York, 
$80,009;  J  J.  Malloy.  Schenectady,  $71,992;  Eastover  Construc- 
y°P,  CP-,Ftlc?'  ?S0,596;  Dale  Engineering  Co..  Utica.  $69,978; 
Falk  &  Menzies,  Buffalo,  $72,9S6;  J.  McCormick,  East  Provi- 
dence, R  I.,  $90,260;  J.  H.  Weldman,  Syracuse,  $77,1S9;  J. 
\Aalker  Construction  Co..  Albany,  $73,121;  Newport  Construc- 
tion Co.,  Herkimer.  $73,53S:  Belts  &  Boice,  Remsen,  $80.9S3; 
Winston  &  Co.,  Brown  Station.  $76,888;  Ruddy-Sauriders  Con- 
struction Co  Troy  $74,108;  C.  W.  Tyron.  Meriden,  Conn., 
$75,52 1 ;    Charles   O.   McComb,    Syracuse,    $76,858 

Road  No.  1068,  Onondaga  County,  3.12  miles:  Ross-Hollen- 
beck  Construction  Co.,  Copenhagen,  $35,800;  Richard  Hopkins, 
Troy.  $36,467;  Dale  Engineering  Co.,  Utica,  $35,724;  Thomas 
Grady,  Rochester.  $35,585;  B.  F.  S.  Co..  Herkimer,  $44,98S; 
Charles    O    McComb.    Syracuse,    $36,113;    Semper   Bros,    Wat.  r- 

Road  No.  5421.  Orleans  County,  2.4  miles:  Whitmore- 
?fa.u,Mr"VuClnl?s'  Rochester,  $67,848;  Rhody  &  Clawson.  Albion, 

$64,100;    Chambers    &    Barnes,    Rochester.    $70,314;    E.    R     W 1 

&  Son,  Holly.  $64,924;  Schroeder-Hicks  Construction  Co., 
Rochester  $71,943;  Harry  B.  Harrison.  East  Rochester,  $67  390- 
Ribistme  Holder  ('.,.,  Rochester,  $73,416;  Constantine  •  Con- 
struction '  o., Buffalo,  $67,966;  S.  V.  R.  Malcolm  &  Son.  Medina, 
i8it'Z?4i  Ai  „\  Culkin  pwego.  $68,000;  Thomas  Hucknall, 
Albion,    $(A.2s2;    .N.     Iv    Rick.     Voungstown.    $62,926. 

Road    No.    5422.    Orleans    County,    3.43    miles:    H.    M.    Cowles 

Rochester,    $58,762;    W.    S.    Cooper,    Albion.    $66,850;    Ribistlrie 

Holder  Co.,  Rochester,  $65,072:  Malcolm  &  Son,   Medina.  $59,201- 

Hicks i   Co.,   Rochester,   $63,346;   Chambers    &    Barnes 

Hai        B.  Han  [son.   Cnsi    i:,,.-ii,  ..-,.•,  .  -,.,  .,    - 

\V, "r    '-\    '  '  ' ;i""K     «     Clawson, 

Albion,    $58,41         i  Hucknall,     \ -,       6     176      Constan- 

ce,   Buffalo,    $61,997;    Pan-ally    .V     Ingersoll 
Rochester,  $62,070. 

02  miles:  Gruner  &  Hal- 

1 !  195;    Schi  oedei  -Hi,  ks    Co      Rochester 

Spi  nci  i  poi  t.  $76,338  s  \  R  Mal- 
colm &  Son.  Medln  u.  v,  >i  n,  ,,JS.  Pittsford 
-V  ,V.                                        ,       |      ,te,     Nundar,     U  I  659       :; 

i1''1',",    Co..  i  ■       I    ■  ■■     ■    ■  ■       i; ster, 

D     l, 
nail,     !  II -so,i52: 

li        K.  mi.    I.    Ma- 

' n,   Syrai 

Falk  &  Menzl 

i 

owi  P 

Calkin,   i  o         r,242;   Dale   En* 


li  i 

Co.,  1 


rord         i  Bhor- 

Hull     oortl      ., 


tate  Coi 

r.  Q.  Halli       ii 

i  ■  ■  .,,    Co 

lohn    M 

.i  Bioi  Cal- 


Repair  Contract  No.  4S6.  Genesee  County:  Dale  EnglnenJ 
Co.,  Utica^  $15  076;  Ribistine-Hold-r  Co  .  K.VhVs  e  >  ufJ 
\\ood  A.-  1,  imp  kins,  Hilton.  $14,656;  Harry  B.  Harrison  4l 
tlCJke%te''--JVT- ".;  T>Jomas  Hucknall  &  Son,  Albion  ?h^ 
Schroeder-Hicks  Co.,  Rochester,  $13,481;  Gruner  &  Hallenh* 
Harriman.  $14,554.  F.  H  Rhodey,  Albion  $12,65  H 
?iTq,i'  ^hester,  $11,339;  Atlanta  Construction  Co..  Allan 
$13,341;  Arthur  J.  Shaw,  Jr.,  Batavia,  $11,358;  Semper  Brl 
Y\  atertown,  $14,489;  M.  W.  Wilbur,  Rochester,  $12,841  Thort 
E-MY^^kM  ?,oy'  * H.906;  F.  J.  Mumm  Contracting  C 
Buffalo,   $15,616;   Richard  Hopkins.   Trov,   $13,459  S   l 

Repair  Contract  No.  485,  Monroe  County:  H  M  Cowl 
H^hwSt,T  *£3'S2?V  M-  w-  Wilbur,  Rochester  $26,174;  rK 
tine-Holder  Co.,  Rochester,  $26,982;  Harry  B  Harrison  V 
Rochester,  $25  935;  F.  J.  Mumm  Contracting  Co.  Buffalo  $2 
604;  Flower  City  Contracting  Co.,  Rochester.  $23,483  Wh 
more-Rauber-Victinus.  Rochester,  $24,964;  Clarence  Oil 
?M6!7  '     $25,57S:     Schroeder-Hicks     Co..     RochSS 

Repair    Contract    No.    489,    Ontario    County:    Kennedy  cdi 

GerneCv1a0nS?i°o4lb?fny'  $Hi61£]  J'  W'  Brennan  Construction  Q 

<  ,    ''"I/    '■■     ,   "''v    B.    Harrison.    East    Roch.-ster,    $22  oi 

r  ,  lo't ?'iL  :-',H  '  '-  ""Chester,  $22,731;  H.  N.  Cowles  Roch 
tei  $21,500;  McNerney  Construction  Co.,  Canton.  Penn.,  $23  6' 
Robert  W.   Henson,   Geneva,   $21.4S5 

Alhwf^MfSSJ^S1  N°-  4^'  0rIeans  County:  Fred  H.  Rhod, 
Albion,  $76,499;  Semper  Bros..  Watertown.  $18.4S7:  Thorn 
Hucknall  Co.,  Albion,  $14,996;  Richard  Hopkins,  Trov,  $16  ™! 
Harry  B  Harrison.  East  Rochester,  $16,968;  Wood '&  Tom' 
'VnSVvH:!'-1n'n'  ^T17-1"-  "-'le  Kngineering  Co.,  Utica  $17,14 
ti'4nTi  ^llbur-  Rochester,  $16,574;  H.  N.  Cowles,  Rochest! 
$14,041;  Gruner  &  Hallenbeek.  Harriman,  $17,793 
rv,^P-H'r,-Con^'actTI.  o-  4S3,  Rockland  County:  Schunnemui 
f  t*,0«,CJi',H,'?hl,,,i  ,U1,S'  *3f-53°:  A''tna  Contract 
■  "  li\a£b-  $?1,043:  Bridgeport  Conso  dat  on  Co..  Poughkee, 
sie,   $31,930;  H.  B.  Sproul,  Peekskill.   $40,990;   F.  E.  Gross    Yo 

Repair  Contract  No.  4S1,  Saratoga  County:  Wm.  C.  Pol 
Saratoga  Springs,  $5027;  John  W.  Davitt,  Trov,  $4410;  Bellot' 
Marchese,    Troy,    $5377:    John    B.    Dower,    Ballston    Spa     M7 

Repair  Contract  No.  484.  Westchester  County;  Fred  E  Cro 
&  Sons,  Yonkers.  $57,588;  Bridgeport  Construction  Co..  Pour 
keepsie,  $53,965;  H.  H.  Sproul.  Inc.,  Peekskill,  $69,991;  Gra 
nis  &  Warley,  Ossining,   $74,057. 

Buffalo,  N.  IV—Bids  will  be  received  by  Francis  G.  War' 
Comr.  of  Pub.  Wks„  until  Feb.  7,  for  paving  Norwalk  ai, 
Roanoke  Aves.,  and  repaying  Lafayette  Ave.,  Rano  at 
Washington    Sts. 

+  llmi'iilo.  N.  Y. — The  Commissioner  of  Public  Works  hli 
awarded  the  following  contracts  for  briuk  paving  to  tli 
CONSTANTINE  CONSTRUCTION  CO..  for  paving  pfaget  81 
at  S.-.MHI  and  Tuxcl.,  I'lace.  at  $55(111  ;  to  the  ERIE  CONTRACT! 
ING  CO.,  Morgan  Block,  for  paving  Roma  Ave.,  at  $13,500  ail 
lUckworth   St.,   at   $6993. 

New  York,  N.  Y — (TBorough   of   Brooklyn)  —  (Official)— Bit 
will  be  received  until  11   a.m.,   Feb.    11,   by   L.    H.   Pounds,  I'r. 
Borough  of  Brooklyn,  for  50,000  asphalt  "paving   bio. 
to  have  a  depth  of  2   in.  and  40,00(1  a  depth  of  3  in.: 
of   binder   stone;    1600    tons   of   limestone   or   other   suitable  li 

organic  dust:   13.000   cu.yd.    of  asphalt  sand   and    600 

paving   sand;    400    tons    ..!'    paving    pitch;    1600    tons    o 
asphalt;   and   500,000   gal.   of  asphalt   road   oil. 

New  York,  N.  Y.—  (Borough  of  the  Bronx)  — (Offlcial)- 
Bids  were  received.  Jan.  29.  as  follows  by  liouglas  Mathe* 
son.  Pres.  Borough   the  Bronx,  for  pa  ving  with  bituminous  00M 

.  ie(e    ..n    a    .v nl    eonerete    foundation,    the    roadway    of  Tn, 

mont    Ave.,    from    Westchester    Ave.     to    the    westerly    side  (' 

Knsedale  Ave.,   adjusting    curl,   where    n, ssai-y,    log  ether  wit 

all  work  incidental  thereto  (preliminary  n'avcnienii  T 
bids  follow:  Barber  Asphalt  Paving  Co  S"iri3-  \jniin' 
Construction  Co..  $22,706;  Standard  Bitulith'ic  '  Co '  ?22  17i 
$22,252;    Daj  ton    Hedges.    :•  21 

(Borough  of  Queens)— The  following  are  the  bids  reotflhl 
by     the     President    of    the     Borough,     for     rogul.itini 
curbing   and    laying    Bidewalks.    crosswalks,    etc 
st.    from    Middleburg    \v..    to    Borden    Ave.:   Jaiuce 

I  ii     G     rngi  n  oil,    $40,  193:   Thomas    F.  G 
Works  Construction  Co.,   $47,244:    Eve   green   Construct 
$  I  ,.532;    l.il.liii.  id  i,,n    (  '....    $  17  601  ;    I  >ik     Kuci 

18,793;    ( aancv     Xnhii    Contract) 

enns  I  ho  n  i  i   Crimmins   Co« 

!  ■■         '  ■  30;     Astoria     . 

$69,696;    Charles     \.     Myers,    $61,340;    O'Gradj     Pros.. 
toted  Jan,  21. 

\<-«    \«rU.   \.   \         i  Poroi.     h   ,,i    The    llronx)       d 
rollow  Ing    are    I  he    low     bids    i  .  .  .  i\  e.l    I...     ihe    Pi.    .,,1,  nl 

i     h       Muni.  Ipal     Phi      .     Crol.ma 
1 ' v  em  en  I      a:     follow        Barm        Wi       f  r .    i .    i  h . 

'••  ■    "■     "    "      I"     lien         »    Po .id,    .1       P      Malal.-sla.        169  '.I 

(v'.    New    ^  ...  h.    .•  n; ;.    x      p.  i.         vv  ,.      , ,,,,,     n  , 

'■'  i  "in   i ii  v.     \.  k     \,iii.    ,i;i:.|  ,.      | 

We.      to       \\',i  |k,.,.        \i  ,.   ,      J         |  i,       \lenil    I.       I  MM  |,        ,  ,,,|       ||, 

Ktorrow    St     In    Hi, 

Vvc.,    .1      hi     Mi  una      .•  I  I. ails       Mil 

Vvi      to    P.ar    Swamp    It.    ,.i     .1      p      Malate    P.,    s:e-  i  i  i 

i a  h 

i.iiai,i„.||i.    \.    .i.     i  „,    ,   ,n,  (]    |.,,,.    ,P,,nirliift 

■""'     "  I  lie     .      liinaled    c. 

000,     W,    p.    \ea  i:  ej    la   si  i  eel    ' ! i 

Newark,    \.  J.     Thi  ..proved  of  con-1 

,    '",'  "' 

II  ":   "       '    In    IIIkIiv  with     1 

\vi.        The    v. th 

M •        ■   .  .1 

\e„  i,, n.     \.    ,i       Thi      i     i nteinplnt. 

Il    '.  Ill        I  .  ..in       New   loll       lo      .   >c.h 
1 

Tin    .     i  i  ■  ,  ,  i.  ,, 

w  " rilliiu.     ■•c.iii.       I  cd     until     Pol 

Horoui   I,    CM 

'     '  ■   '  Ha, 

'"'••     s' '      Nl11 »l      H'nil       III. I  IMIIhIiiii'kIi, 


Pa, 

I 


i  ■:, 

llnlMmoro,     Mil       The    rnllnwlni      a,.      II,,.     I, Ids    r.e.lve.l    hv 
ii.   21,   P.,    pa  Inch  ■■""- 

■  i  •  '•    Mu  ■    and  -  a,,.i  ,  nahio,  various  si ,,.  i     a.i  , 


nary  5,  1914 


ENGINEERING     NEWS 


79 


trading  Co.,  First  St.  and  First  Ave..  $7S,7S5;  M.  J. 
,  American  Bldg.,  $72,837;  Whiting-Turner  Construc- 
Sexton     Bldg.,     $77,256:     Standard     Contracting     Co., 


)rt  Meade.  Via — The  contract  for  paving  Broad  St., 
itiined  brick,  has  been  awarded  bv  the  City  to  the 
X  CONSTRUCTION  CO.,  Jacksonville.  The  contract  re- 
about   17,000   sq.yd.    of   brick   and   is   estimated   to    cost 

Quiney.    La. — Bids    will    be    received    until    Feb.    10,    by 
for    laying    about    82.000    sq.ft.    of    concrete    side- 
»"nd    about    1S.000    lin.ft.    of   curb.      T.    H.    Mandell,    Lake 
;,  La.,   is  the  Engr. 

Fayette,  La. —  (Official) — The  contract  for  laying  about 

concrete    sidewalks    has    been    awarded     to     the 

»EEN   CEMENT  CO.,    Aberdeen,   Miss.,    at  about  $71,560. 

ere  opened  Jan.  27.     L.  J.  Voorhies  is  City  Engr.  Noted 

irunn  City,  La. —  (Official) — The  contract  for  the  con- 
•  n  of  29,032  sq.yd.  of  concrete  sidewalk,  750  lin.ft.  con- 
urb.  400  sq.yd.  of  concrete  alley  crossings  and  3150  ft. 
.  drains  has  been  awarded  bv  the  Citv  Council  to  W. 
.THER,  Dermott,  Ark.,  at  $32,048.  W.  C.  Olsen  is  City 
Noted   Jan.    15. 

reveport.  La. — The  contract  for  graveling  Southern 
id  White  St.  has  been  awarded  bv  the  Citv  Council  to 
ALV  CONSTRUCTION  CO.,  Meridian,  Miss'.,  at  $18,660. 
li. otlie,  Ohio — (Official) — The  City  Council  contem- 
fepaving  Hickory  and  Fourth  Sts.,  also  the  laying  of 
e  sidewalks.  The  cost  is  estimated  at  $SS82.  H.  M. 
City   Bldg.,   is  City   Engr. 

iclnnati,    Ohio — The    contract    for     constructing    a    re- 
wall    and    improving    the    Round     Bottom     Road,     has 
id     bv    the    Countv    Commissioners    to    T.    CORN- 
at    $9828    and    th?    contract     for     improving     the     Mill 
>   HENRY   WESTERMANN,    Cincinnati,    at   $24,207. 

will  be  received  by  the  Board  of  Commissioners  of 
>n  County  at  Cincinnati  until  Feb.  20  for  furnishing 
livering    crushed    stone    along    various    roads    in    the 

mii,    Ohio — It    is    reported    that    bids    will    be    received 
I,    for    constructing    various    stone    roads.      J.    S. 
ght    is   County    Surveyor. 

■r  SnmluNky,  Ohio — Bids  will  be  received  by  the 
Commissioners  until  Feb.  19  for  grading  and  placing 
n  a  road  in  Mifflin  Township.  The  road  is  divided  into 
i  of  about   500    ft.   in   length. 

ana — (Official) — Bids  will  be  received  as  follows  for 
road   improvements: 

16,    at    Kentland    by    the    Commissioners    of    Newton 
for   the  construction   of  a   macadam   road   on   the  Ben- 

ounty  line.  S.  R.  Sizelove  is  Audr. 
19  at  Evansville,  by  the  Commissioners  of  Vander- 
ounty,  for  the  improvement  of  a  road  in  Armstrong 
lip.  C.  P.  Beard  is  Audr. 
24,  at  Fort  Wayne,  by  the  Commissioners  of  Allen 
for  the  construction  of  a  road  in  Lavfayette  Town- 
alvin  H.   Brown  is  Audr. 

,    Mich. —  (Official) — Bids    will    be   received    bv    the  Citv 

until    3    p.m..    Feb.    19.    for    laving    about    SO.0O0    sq.vci. 

ement.       The     estimated     cost    is     $200,000.       Ezra     C. 

ft   is  City    Engr. 

mnort,   Iowa — The  City  Council   has  voted   to  pave  va- 

and     loads.      J.    A.    Ryan    is    City    Engr. 
(     I  .iniii.     Iowa — Bids    will    l.c     received     by    the    Citv 

until     Feb.     I'-',     for     laying     about     2S, sq.yd.     of 

M.  Tschirei  &  Son,  Cedar  Rapids,  are  the  'Engrs. 
receiving  bids  has  been  extended   from  Feb.  5.    Noted 

km...    Minn. — It    Is    reported    that    the    City    will    pave 
or   a   distance  of  nine    blocks.     H.   F.   Bloomquist 
.     F.    W.    Bates   is    Clk. 

num.    Mont. — The    City    Council    has    decided    In    favoi 
ng;  various   streets  and   roa 
t  Fnlix,  ii. mi.   -Bids  will  be  received  bv  W.  H.   Harri- 

:y    Clk.    until    Feb.    9    for    pavim      ..,.    

'■ .'ii. 

laeula,    Mont — The  contrail    for   paving    Main   St.    with 

lc    has  dcd    I..      ; ;.,     i  'n  ..     .■....,„,,      , rg    to 

•23,784.      Notei 
•"■ii-..     Mo.      Rldi      will    be    received     b\     the     Board    of 

entente  until   noon 
irovinu'   various   streets   and 
the   Board. 
LoillH,     "...       Til.-     I  ..II..,.  n ,.,-,.     .,  ..... 

"f     I'ul.lii-  nts     for     pa  vlna     varl 

h    brick    I.I...  l<s:  FRAN  Is     \     ST1  RRS 
ace,   Bl  BENCHING  CON- 

nox  .  ■  ■ 

Mr   Ave.   and    U'ithnell    A-  KYKUMAN   CON- 

rio.v   CO..    1216   South    rirniid     \vi   .    I'm    i va    In    D.  lor 

Nebraska    Ave.,    al    (2652       Noted    Jan     8 

i '.  b.   n>.   by 
i 
The    to  Ham  H. 

■"■ii.    V.   »l  i  ... .,,  ,i,  ,i    n, !,- 

Streets       Willi  Itle       I  OIICI  .   I.- 

ISLAND     TMIXII.  \i.     I'  ..,,,:,. 

t    $2.17     pel  ....    i  ,.,. 


,.. 


\\  Mb.     The   i'ii      I  '....i  . 

.     II  oad  Ave.  at  an 

of  Southlake 

n  i  v.-     and      Landing; 
i    72d   St.   ;il    • 


.in 


Waah. — Bids  will  soon   be  called   by   thi 
■  r    Dnugrlai    County    for    th         •      truol  on 
in  "-.  mi  highway.    L.  T.  Grlawold  Ii  Count 


x  ^0re?'!n  c,*y-  Ore. — It  is  r-2port°d  that  the  city  will  pave 
JE  .  ^ndnnns'  Dlvlsicn  and  High  Sts.  The  work  includes 
about  30,000  sq.yd.  of  concrete  and  about  10.000  lin.ft  of  con- 
crete curb.      The   estimated  cost  of  the  work  is   $40,000. 

+PortIand,  Ore.— The  contract  for  laying  asphaltic  pave- 
ment on  33rd  St..  from  East  Pine  St.  to  Block  91,  has  been 
,,Y?-r,lr<?  5X  the  City  Council  to  the  OREGON  INCORPORATED 
PAVING  CO.,   Portland,   Ore.,   at   $33,000. 

St.  Johns,  Ore The  City  Council  has  decided  to  lav  con- 
crete   sidewalks    on    various    streets.      The    estimated    cost    is 

Colton,  Calif.-—Bohan  &  Tuttle,  San  Bernardino,  submitted 
the  low  bid  at  $46,000  for  improving  Ninth  St.  H.  C.  Faxon 
is    City   Engr. 

+Fresno,  Calif. — The  contract  for  grading,  oiling  and 
macadamizing  White  Ave.,  also  constructing  concrete  side- 
walks has  been  awarded  by  the  Citv  Trustees  to  THOMPSON 
BROS.,   Fresno,   at    $16,935. 

+  l...s  Angeles,  Calif. — The  contract  for  improving  Santa 
Fe  Ave.  between  Ninth  St.  and  the  southern  citv  boundary  has 
been  awarded  by  the  City  Trustees  to  the  BARBER  ASPHALT 
PAVING    CO.,   at   $24,500. 

+The  contract  for  improving  Estrella  Ave  has  been 
awarded  by  the  City  Trustees  to  GEORGE  R  CURTIS,  at  an 
aggregate   cost   of  $5401. 

Bids  will  be  received  until  2  p.m.,  Feb.  9,  bv  the  Board  of 
Supervisors  of  Los  Angeles  County  for  improving  West 
Adams  St.,  west  of  the  city  limits.  The  estimated  cost  is 
$12,441.      A.    M.    McPherron    is    Deputv    Clk. 

+The  contract  for  paving  with  asphalt  Eighth  St.  between 
Figueroa  and  Alvarado  Sts.  has  been  awarded  bv  the  City 
Trustees  to  the  BARBER  ASPHALT  PAVING  CO.,  at  $41.- 
613. 

+  San  Diego,  Calif. — The  contract  for  constructing  a  high- 
way between  the  Lower  Otay  Dam  and  the  Imperial  Valley 
Road,  has  been  awarded  to  the  .MORSE  CONSTRUCTION  CO.. 
550  D  St.,  at  $14,625.     Noted  Jan.   15. 

San  Francisco.  Calif. — It  is  reported  that  the  citv  will 
open  a  new  street  near  Church  St.  to  connect  ISth  and  20th 
Sts.      The   estimated   cost    is    $330,000. 

London,  Ont. — It  is  reported  that  the  Citv  Council  con- 
templates   various   street    improvements,    to    cost    $15,000. 

INDUSTRIAL   WORKS 

Pittsfield,  Mass. — The  General  Electric  Co.,  Schenectady, 
X.  A '..  will  erect  an  addition  to  its  plant.  The  estimated  cost 
is    $500,000. 

+  Waterbury,  Conn. — The  contract  for  the  erection  of  a 
two-story  factory.  50xS5  ft.,  brick,  for  the  Waterburv  Paper 
Box  Co..  155  So.  Leonard  St.  has  been  awarded  to  the  GEO.  S. 
CHATFIELD  CO..   73  Canal  St. 

Albany,    N.    Y M.    T.    Reynolds,    Arch.,    100    State    St.,    has 

prepared  plans  and  is  receiving  bids  for  a  four-storv  indus- 
trial building.  110x230  ft.  for  the  Citv  of  Albany.  The  esti- 
mated cost  is  $125,000.  Peter  D.  Kierman  is  'Chn.  of  the 
Bldg.  Com. 

+  lliill.ilo.  N.  Y. — The  general  contract  for  the  rebuilding 
of  a  warehouse  at  Chicago  and  Scott  Sts.  for  Walter  G. 
Davis,  100  Morgan  Bldg.,  has  been  awarded  to  JOHN  W. 
GIBBS.    Morgan    Bldg..    at    $35,000. 

Bids  are  being  received  by  E.  W.  Goldstein,  Arch.,  17 
Niagara  St.  for  a  three-story  1  ft  building,  30x110  ft.,  for 
Alexander  Maisel,   915    Broadway. 

The  Holy  Name  Roman  Catholic  Church,  Rev.  D.  M. 
Reilly  1947  Bailey  Ave.,  has  had  plans  prepared  bv  Porter 
&  Sons,  Archs.,  Hutchinson  Bldg;.,  for  the  erection  of  a  two- 
ctory  and  basement  school,  I'.nxiis  ft.,  :.t  an  estimated  cost  of 
$52,00. 

The  Cleveland  &  Buffalo  Transportation  Co.,  will  build  a 
one-story  freight  house,  100x150  ft.,  and  a  tWO-Storj  office 
I. nil. line.  :;i\:;i  ft.,  at  tthe  Buffalo  River  and  Michigan  St. 
James  Walker,  Builders  Exchange,  is  the  Arch.  The  esti- 
mated cost  is  $30,000. 

(..ruing.    N.    Y. — The    Corning    Gla  Works     are     having 

plans    prepared     tor    new    glass    works,  including    a 

factory    and    a    mixing    building.      Thev  will    be    two    si 
30x40  and   40x80    it. 

Kingston,  \.  ^. — The  Wemlinger  Steel  Piling  Co.,  11 
Broadway,   New    STork,   x.   A"..    will   erect    a   one-stors    factory, 

60x120   ft.     The   .  '1.000. 

Ml.   Vernon,    \.   IT.     The    u  ird    Vtotor  Vehicle   Co.,   Concord 

We.    and    Eas1     l4Sd    St.,    New    rork,    x.  v.,    has    purch 

in  Ave.,  Mt.  t  -4  fac- 

.iii   i  he   Bronx,     Cha  i  les    v.   \\  ard  Is 

Roeneater,  N.  V. — The  Ward  Bros.  Co-  Murray  and  Texas 
Sts.,   is  having    pit  n  Lrch.,  110 

01  h    St.,    \e\v    Fork,    X      Y..    for    a    i  .  idition, 

85x126    ft.    t..   its   bakery.     The   estimated    cost    is   160,000. 

Syracuse,  >.  V.     The  Thomas   Ryai     Brewing   O 
ternut  St..  has  acquit  ed   a   lol    uijoinlng   Its 
McBrltte   St,   : w  ill    build    a 

Troy,    v    \.     Bide    will    Boon    bi ved     bj     Dei a    A 

\   .'i.   ..    [lion    Bid  .     •      tori     ivai  ehouse 

i.  Co.,  John  J.   Ryan,  Pres.,  at 
.in.i    First   Sts, 

+Newark,    \.  .i.     The  contract    for  n   of  a   live- 

eproof  build  .-  Co 

New     STork,     x.     v..     has  ed     to    CRAMP    6     CO 

i :....,...,,> .  iviim.     Bids  are  bel  d   by  the  Standard 

Seamless    Tube    Co 

new   plant     The   main   building    will   be   160x4 i     with    i  >v .. 

Or    Hi small,  r    i.. 

roundatli  us.     Ti..    ■ 

Philadelphia!  Penn.     The   Philadelphia    &    w  .    tarn   Rj     «'.. 

St.  * 
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Pittsburgh,  Penn. — The  McKenney  Mfg.  Co.  is  having 
plans  prepared  for  a  six-story  brick  and  reinforced  concrete 
factory  and  a  reinforced  concrete  bridge  to  be  built  over  the 
stieet. 

Baltimore,  Md. — Plans  are  being  prepared  by  John  Freud, 
Arch,  for  a  four-storv  bakery,  107x200  ft.,  to  be  erected 
at  416-422  South  Hanover  St.,  for  the  City  Baking  Co.  The 
estimated    cost    is    $100,000. 

Pulaski,  Va. — The  Carroll  Chemical  &  Nodulizing  Cor- 
poration, recently  incorporated  with  $300,000  capital,  will 
erect  a  factory  for  the  manufacture  of  sulphuric  acids.  John 
F.   McKee,   Pulaski,   is  interested. 

+  Richmond,  Va. — The  contract  for  the  erection  of  a  ware- 
house. 71x120  ft.  for  the  Consolidated  Paper  &  Box  Mfg.  Co. 
has  been  awarded  to  T.  J.  NUCHOLS,  Richmond  at  $30,000. 
Herbert  L.  Cain,   103  Main   St.,   Richmond,   is   the  Arch. 

Charlotte,  N.  C. — The  Long  Island  Cotton  Mills  are  hav- 
ing plans  prepared  for  the  erection  of  several  factory  build- 
ings.     Geo.    H.    L.    Brown    is    Pres. 

Inniston,  41a. — The  Anniston  Mills  Co.  plans  to  erect  an 
addition  to  its  plant,  to  have  an  area  of  20,000  sq.ft.  of  floor 
space. 

♦  Cleveland,  Ohio — The  contract  for  the  erection  of  a  six- 
story  factory.  50x175  ft.,  for  the  A.  R.  Duncan,  Jr.,  Co.,  East 
4th  'St  and  Huron  Road,  has  been  awarded  to  MASTERS  A; 
MULLEN  CONSTRUCTION  CO.,  454  Rose  Bids.,  Cleveland,  at 
$1011.000.  Forest  City  Engineering  Co.,  512  Hippodrome  Bldg.. 
Cleveland,    is    the    Arch.      Noted    Jan.    1. 

♦  Cleveland,  Ohio — The  general  contract  for  the  3%  -story 
factory  131x198  ft.,  for  William  Taylor  Son  &  Co.,  C.  H. 
Strong  Gen  Mgr.,  630  Euclid  Ave.  has  been  awarded  to  GEO. 
K  FULLER  CO.,  Tavlor  Arcade,  at  $300,000.  J.  Milton  Dyer, 
825  Cuyahoga  Bldg.,  Cleveland,  is  the  Arch. 

Marlon,  Ohio — The  American  Malleable  Castings  Co.  will 
erect  two  additions  to  its  plant,  a  cleaning  house,  30x175  ft., 
and    the    other,    60x65    ft. 

^prinBlield.  Ohio — The  Robins  &  Meyers  Co.  plans  to  add 
a  new  wing.  65x200  ft.,  to  its  present  shop.  The  estimated 
cost  is  $100,000. 

Fort  Wayne,  Ind. — The  New  York.  Chicago  &  St.  Louis  R.R. 
has  purchased  a  site,  150x960  ft.,  and  contemplates  the  erec- 
tion of  a  roundhouse.  J.  Rodgers,  Fort  Wayne,  is  Supervisor 
of    Bridges    and    Buildings. 

Indianapolis,  Ind. — The  Ford  Motor  Co.,  Highland  Park, 
Mich  is  having  plans  prepared  by  John  Graham,  Arch.,  3030 
Woodward  Ave.,  Detroit,  Mich.,  for  a  six-story  assembling 
plant.     The  estimated  cost  is  $100,000. 

Eola,  III. — The  Chicago.  Burlington  &  Quincy  R.R.  will 
erect  a  new  roundhouse,  accommodating  100  engines,  and  also 
a   freight   house   to   replace   the   present   one. 

Fort  Atkinson,  Wis.— The  James  Mfg.  Co.  will  erect  a  two- 
storv  addition,  132x154  ft.,  brick  and  reinforced-concrete 
cons'truction.      The   estimated   cost    is    $20,000. 

i.r.-i,  llav.  Wis. — The  Northern  Paper  Mills  will  erect  a 
three-story  fireproof  addition,  80x160  ft.,  to  its  plant.  W.  P. 
Wagner   is  Pres. 

-rManitowoc,  Wis The  William  Rahr  Sons  Co.  has  award- 
ed the  contract  for  the  erection  of  a  malting  hf  use.  80x200 
ft  80  ft  high  on  Washington  St.  to  the  PAUL  HEISEN 
SONS    CO.,    at    $100,000. 

Stevens  Point,  Wis.— The  Stevens  Point  Brewing  Co.  will 
a  bottling  house.  75x100  ft.  The  building  will  be  one- 
story  and  basement,  brick  and  stone  construction.  The  es- 
d   cost   Is   $10,000.     N.  Gross  is   Secy. 

\\  est  Mils.  Wis. — The  Standard  Separator  Co.,  Milwaukee, 
Wis  will  erect  a  factory  on  Burnham  St.  during  the  summer. 
Morton    Decker,    85   Oneida   St..   Milwaukee,    is    Pres. 

+Oed>n.  Utah — The  Ogden  Transfei  &  storage  Co.  has 
lwaVdfd  the  contracl  to  I.  P.  REYNOLDS,  Salt  Lake  City, 
for  the  erection  of  a  three-story  fireproof  storage  warehouse, 
irced    concrete,    at   $24,000. 

Graham,  Ore.— The  Beaver  State  Motor  Co.  will  erect  a 
factory  60x200  ft.  at  an  estimated  cost  of  $2;>,000.  P.  A. 
i       <i;ind,   is  Pres.  of  the  company. 

Portland,  Ore.— The  mill  of  the  Portland  Lumber  Co., 
g0„tl  DJ     hie.     "ill     be     rebuilt. 

Geo    k'    Wen1     orth    Chicago    til.,   la  Pres 

Emeryville,  Calif.     The  California   Pickle  &  Sauce  Co.,  133 

•     St..     Sn  n     Francisco,     will    creel      i     fnel listing    $15,- 

000. 

i. os   \iik.-i.-s,  cniir.     The  Bouthem  Pacific   Rallwa:    Co    has 

had    plans   prepared    foi    the   erection    of   three   service    build- 

i .!      of    no     '  ompa '  The    Pullman 

building   will  iOjclOO   ft.,   commissar)    bulli 

1    car  i  hed,    88>  I  1 8 

c       -| ■),,.   buildings    will    be    of    wood,    with    concrete    founda- 

„,,    Park,    <  nllf.     1  [onlca    S     Venice    tea    <v 

Cold  Storage  Co  erecl    an   Ice   planl    with   a   capacity 

...     ted  cost  of  thi    building    li  $85,- 
•     :  i       Pre*,    '.r   the   Citizens    Indt  pendi  nl    let    a 
Cold  Co.,  ]  '■■  ngeles,    la    Intel      I    A 

Richmond,  <niir.     Thi  Stationary   Btagi    Co.,   .i 

tor]     foi     t  he 
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+  ».,.  riilii.i <  i.nr 

,.    I  I  i|i  SI      f"i     III.  ,         I  ., 

d    lo  the    ROSH    CON  ITRCTI 

■      i  ,  •  doo  Noti  4  Jan     I! 
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FEDERAL,  GOVERNMENT  WORK 

Repairs  to  Crematory — Fort  Williams,  Maine — Bldla 
received  Jan.  23,  by  Capt.  C.  O.  Zollars,  O.  A.  C.  Co9H 
ermaster,  for  repairs  to  crematory  at  Fort  MeKinhy  " 
as  follows:  ('.  A.  Tilton  Co.,  South  Cortland,  Maine. 
Joseph  T.    Shea,    South    Portland,    Maine,    $1973.    Noted  ,  ' 

Purchase   of    Cable — Block    Island,    R.    I. — Bids   will1, 
ceived    until    noon,    Feb.    17,    by    B.    T.    Calloway,    Actini , 
Dept.    of   Agriculture,    Washington,    I).    ('.,    for    the   pure* 
11    miles,    more    or    less,    of    three    conductor    subnuirin 
extending  from  Matunuck,   R.  I.,   to  Sandy   Point,   Block 
telegraph    poles,    iron    pipe,    plugs,    insulators,    wire,  ef 

Dredging — Hartford,     Conn. — Bids     will    be    receiveJn 
Mar.    2,    by   Maj.    G.    IJ.    Pillsbury,    Corps    Engrs.,    I 
London,     Conn.,     for    dredging     in     Connecticut      Ri 
Hartford. 

*  lit  iiting   Apparatus — Fort  Totten,  N.  Y. — Bids  will, 
ceived    until    11    a.m.,     Feb.    26,     by     the    (.^uartermaste  F 
Totten,    N.    T.,    for     installing     steam-heating      appara 
Buildings    54   and   55,    double   set,    at    Fort    Totten,   N.  V 

Alterations,     Etc New     York,     N.     Y. — Bids     will   I 

ceived    until    3     p.m..     Mar.     4,    by    Oscar    Wenderoth, 
Arch.,    Treasury    Dept.,    Washington,    D.    C„    for    the   .-., 
tion     of    a     new     inclosed     stairway,     additional     i 
elevators,  etc.,  and  certain  alterations  at  the  U.  S.  App  . 
warehouse  at   New    York,   N.   Y.      Noted   Jan.   22. 

+  Bulkhead — Cape      Henelopen,     Del. — Bids     were    rid 
Jan.    21,    by    T.   J.    Rout,    Light    House    Inspector,    Philai 
Penn.,     for    building    about     700    lin.ft.     of    bulkhead    a  ' 
Henelopen    Light     station,     as    follows:       Ji  iNES    COY- 
TION   CO.,    $5.31    per    lin.ft.    (awarded    contract).    Renni 
struction  Co..  New  York,  N.  Y„   $5.49,    Edward  F.   Fonde 
Bldg.,    Philadelphia,    Penn.,    $5.95,    William    A.    Russell 
Del.,     $6.     Thomas     Poynter,     Lewes,     Del.,     $6.9S,     Willi  i 
Bookhammer,    Lewes,    Del.,    $7.25.      Noted    Jan.    22.      \ 

+  lluilding  Repairs — Baltimore,   Md. — The  contract  f  r 
cellaneous  repairs  to  building  at  U.   S.  Marine  Hospital 
more,    Md.,    has    been    awarded    to    the    SINGER    PEN! 
Baltimore,  Md.,   at  $10,347.     Noted  Jan.   22. 

Gulf  Inland  Waterway — Washington,   D.   C. — Th  Wa1) 

has  recommended  to  Congress  the  construction  of 
ft.    draft    continuous    inland    waterway    from    Choctowl , 
Bay,   Fla.,   to  the  Rio   Grande,   in  Texas,   at  an  estimat, 
of    $3,632,910. 

Watertight  Lighting  Fixtures — Washington  Bak 
D.  C. — Bids  will  be  received  until  10  a.m..  Feb.  9,  by  1 
Joseph  E.  Kuhn,  Corps  Engrs..  U.  S.  A..  Washington  Ba 
D.  C,  for  furnishing  watertight  electric-lighting  lixtui 
accessories  of  special  engineer-department  design,  In.c 
21  junction  boxes,  three  snap  switch  boxes,  12  platfon 
fixtures,   and  69   type  X   outlet  couplings. 

Wireless    Towers — Washington,    D.    C. — Bids    were  ril 
as  follows,  Jan.  31,   by  the  Bureau  of  Yards  and  Doowl 
construction  of  wireless  towers,  two  at  the  Navy  Yard,  1 
ington,  D.  C,   two  at   the  Naval   Hospital    Reservation,  C,l 
Mass.,  and  three  at  the  Naval  Station.  Key  West.     The  f 
are   all   from   the   same    plan   and   specifications,    each   is 
high,    with    a    base    60    ft.,    on    a    side,    the    plan    beins  ai.i 
lateral    triangle.      Each    tower    leg    shall    be    supported 
anchored  to  a  concrete   foundation.      The   tnwers  shall  I 
of  structural  shapes,  using  angles  principally  for  the  li 
lateral    systems.      The    estimated    weight    of    the    steel   * 
100.000  lb.,   and  of  the   concrete   in  the   foundation  is  esti 
at  SO  cu.yd.     The  estimated  total  cost  of  the  tow. 
is    $12,000    at    Washington,    $12,000,    and    at    Key    V. 
The   foundation   at    Key   West   will   be  provided   by   the  ' 
mint.        Item      (1).      furnishing     and     erecting     sir 
work;     (2)     construction     of    foundation    work:     New 
Structural    Co.,    Boston.    Mass.,    Chelsea.     (1)    and    (2),  I 
Camden     Iron     Works.     100     Chestnut     St..     I'hilad. 
Cli,  is,, a.    (1)    $12,100:   Key   West.   $18,200;    American 
Continental    Bldg.    Baltimore.    Md.,   Chelsea,    d)    $11     . 
Ington.     (1)     $11,225;    Kev    West.    $1S.635;    Clarence    M     M 
East    Lexington    St..    Baltimore.    Md..    Chelsea.    (t»    $11, v: 
$22iMi;    Washington.    (1)    $12. lis:    (2)    $2950;    Kc\    \ 
Mlliken    Bros..    Inc..    17    Catt.rv    Place.    New    York.  Chel«l 
$9610;    121    $1780;   Washington.   (1)    $9370;    (2)    $2010 
$14,750;   combination    bid.   seven   towers.    (1)    $.'11.9Sli 
Chicago    Bridge    .V     Inn    Works.    Ill  Mb   and    Throop   Sis     i"' 
Cluls.a.     (1)     $12.(1011;     (21     S1SS0;     Washington.     (11    $10.7! 
$371)11:    Kev    West.    $17,2(10;    lleniv    Monk.    1'ensacola,    I 
sea.     (I)     and     (2)     $17,2(10;     Washington,     ill     and     (2)    ! 
Ke\     West.    $21,100;    Snare    ,v    Triest.    2  3:1     Binadwa' 

Chelsea,     ill     $11.13(1;     (2)     $1920;     Washing! I     111.3 

$2800;    K.\     West.    $IS,9.M>.    IVnn    Bride.     Co.    Wash 
Chelsea.     (I)     $12,270;     (21     $160(1,     \\    ,  ■  |, , ,,,.  i  ,,n.     ill    ■■ 
$2490;    Key    West,    $19,940;     \     W     Km/..    337    I    ,    i 
York.     Chelsea.     (11     $919(1;     (2)     $17S0;     Washlligt.il 

(2)    $33 K-  '     ft'i      l      'II   r...H.    Dietrich    I'.n.s.    I'h 

SI.     Baltimore.     Mil.    Chelsea.     Ill     $13,300;     (21     $23«5^H 
ton,       (li       $12,500,       (2)      3190:      Kev       W.sl       I  I  (ID;      Del 

i     \-    ho,,   I'm.,    I'ltlsl.iii  eh.    I',  nn  .    Chelsea.    (  I  I 
$1680     w   i    hit     ton,    iii    -i  1. 650;    I  ">    •:■:;  10     Kev    w 

II  ('..op,  i  age    Co  .    :I7   South    11. ih  aid    SI   .    Hal 

\\ '.  I  :.  It  I  I. :  •  t  . .  1 1 .     Ill     $10   726.    .'In  I,     A      \\    he. loll.     \\     I 

Washington,    (21    $2250;   O.    W     lOnsIgn,    I  la  riisbin  .      i 

W.'Hl  •    I    .     "I'  lillel       Cool.    1        Mfg         Co  I.eetS.hll. 

,.,,!     .  ,,  ,  (Ion        i,  .  I      win  l<      ..Ion.  .     Cli,  lae a 

$7818;   K.v    West,  f  1 2,r.7ii.     Noti  d  Jan     I 
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?o»t    Office — Bainbridge,    Ga. — Bids    will    be    received    until 

1  m.,  Mar.  14,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
It.,   Washington,    D.    C,    for    the   construction    complete    (in- 

2  ling   mechanical    equipment,    interior    lighting    fixtures   and 

■  roaches)   of  the  U.  S.  post  office  at  Bainbridge,  Ga. 

I Post  Office — Glarksdale,  Miss. — Bids  were  received  as  f  ol- 
id s,  Jan.  27,  by  uscar  Wenderoth,  Superv.  Arch.,  Treasury 
riit.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
alciarksdale.  Three  story  and  basement  building,  ground 
Si,    5200    sq.ft.,    first    floor   fireproof,    stone   and    brick    facing, 

■  tposition  roof.  (a)  limestone;  (b)  sandstone:  Callahan- 
flidl  Co.,  Chicago,  111.,    (a)    $S7,295;    tb)    $90,420.     Westchester 

■  Sneering  Co.,    New   York,    (a)    $85,685;    (b)    $95,000.    George 

■  king.  Chattanooga,  Tenn.,   (a)    $86,290;    (b)    $91,919.     George 

■  Stiles  Construction  Co.,  Chicago,  111.,  (a)  $S8,448.  Alger- 
ni  Blair.  Montgomery,  Ala.,  (a)  $92,445;  (b)  $96,500.  New- 
It  Contracting   &   Engineering  Co..   Newport  News,   Va„    (a) 

■  720;   (b)    $98,720.      Barnes  Bros.,   Logansport,   Ind.,    (a)    $98,- 

Rogers  &  Kaiser,  Chicago,  111.,  (a)  $101,680;  (b)  $105,- 
I  George  Hinchliff  Co.,  Chicago,  111.,  (a)  $104, S00.  Noted 
I    .    lv 

ijSeacon  Light* — New  Orleans.  La. — Bids  were  received,  Jan. 
m  by  the  Light  House  Inspector,  New  Orleans,  La.,  for 
elting  beacon  light  structures  in  Flat  Lake,  Grand  Lake 
2]  Six  Mile  Lake,  as  follows:  John  Dalton,  Jr.,  Morgan  City, 
jj  $2556,  John  R.  Drackett.  Morgan  City,  La.,  $3975,  Gunder 
T  rguson,    Berwick,   La.,    $950.      Noted   Dec.    25. 

tDike — Miami,  Mo. — Bids  will  be  received  until  noon,  Feb. 
I  by  Maj.   Herbert   Deakyne,   Corps   Engrs.,  U.   S.  A..   Kansas 

■  ',  Mo.,   for  constructing  about   1700   ft.   of   standard   3-row 

■  ber  dike  on  Missouri  River,  about  121  miles  below  Kansas 

■  ',  and  one  mile  below  Miami,   Mo. 

f  ^Repairs — Chicago,  111. — The  contract  for  miscellaneous 
Hi  irs  to  the  U.  S.   marine  hospital  at   Chicago,   111.,   has  been 

■  rded    to    E.    J.    SW ANSON,    3452    North    Clark    St.,    Chicago, 

■  at  $3960. 

I Ulterationx  and  Equipment — Duluth,  Minn. — Bids  will  be 
(lived    until    3    p.m.,    Feb.    27,    by    Oscar    Wenderoth,    Superv. 

■  l.,    Treasury    Dept.,    Washington,    D.    C.    for    the   construc- 

■  of  a  mailing  platform  extension  (including  mechanical 
fipment,  lighting  fixtures,  and  changes  in  approaches)  at 
tt'  U.  S.  post  office  and   customhouse,   Duluth,   Minn. 

Itt'ost   Office — Osage  City,   Kan. — Bids  will  be   received  until 

■  m.,   Mar.   11,   by  Oscar  Wenderoth.    Superv.   Arch.,   Treasury 

■  t.,  Washington.  D.  G,  for  the  construction  complete  (in- 
jfl  ing  mechanical  equipment,  interior  lighting  fixtures  and 
ioaches)  of  the  U.  S.  post  office  at  Osage  City.  It  will  be 
fl  story  and  basement,  ground  area  4000  sq.ft.,  non-fire- 
M>f  construction,   stone  and   brick   facing,   composition   roof, 

■  ■Canals — Sun  River,  Mont. — HAYDEN  BROS.,  of  Portland, 
)l     have  been  awarded  a  contract  at  $242,975,  for  construct- 

■  two   canals    on   the    Sun   River    irrigation    project.      Noted 

■  'out  Office — De  Soto,  Mo. — Bids  will  be  rsceived  until  3 
ij.    Mar.    13,    by    Oscar    Wenderoth,    Superv.    Arch.,    Treasury 

■  t„  Washington,  D.  C,  for  the  construction  complete  (in- 
fling   mechanical   equipment,    interior   lighting   fixtures,    and 

•oaches)  of  the  U.  S.  post  office  at  De  Soto,  Mo.  The 
ling  is  two  stories  and  basement,  having  a  ground  area 
pproximately  3940  sq.ft.,  brick  facing,  with  stone  portico 
cornice;  composition  roof;  fireproof  construction,  except 
:  and   roof. 

lalliling — Fort  Bliss,  Tex. — Bids  will  be  received  until  10 
.  Fell.  23.  by  A.  P.  Watts,  Constructing  Quartermaster, 
constructing  barracks  and   stables. 

.in.  in — Denver.  Colo. — Rids  were  received  Jan.  15,  bv  A. 
'avis,  Acting  Director,  U.  S.  Reclamation  Service,  for  fur- 
ing  250,000  hlil.  of  portland  cement,  f.o.b.  cars,  at  the 
<B  of  the  bidder:  Ash  Grove  Lime  &  Portland  Cement  Co., 
lute,  Kan.,  85c;  Atlas  Portland  Cement  Co..  Hannibal, 
96c;  Colorado  Portland  Cement  Co.,  Portland,  Colo.,  $1; 
ey  Portland  Cement  Co.,  Pewev,  Okla.,  82c;  Henrv  Cowel] 
J  &  Cement  Co..  Bay  Point,  Calif.,  $1.40;  Inland  Portland 
ent  Co.,  Metaline  Falls.  Wash.,  98c;  International  Port- 
i  Co.,  Irvin,  Wash.,  $1.40;  Iola  Portland  Cement  Co 
Kan.,  89c;  Lehigh  Portland  Cement  Co.,  Mason  City,  Iowa 
ffigden  Portland  Cement  Co.,  Bakers,  Utah,  $1.33;  Pacific 
land  Cement  Co.,  Tolenas,  Calif.,  $1.40;  Santa  Cruz  Port- 
Co.,  Davenport,  Calif.  $1.4<i;  Portland  CVnn-ni  Co 
tah.  Salt  Lake,  Utah,  $1.38;  Southwestern  Portland  Cement 
El  Paso.  Tex.,  $1.50;  Standard    Portland   Cement    Corpora 

Napa  Junction,  Calif.  $1  Id;  Superior  Portland  Cement 
Concrete.  Wash.,  $1.60;  Three  Forks  Portland  Cemeni  Co., 
ent,  Mont.,  $1.20;  Union  Portland  Cement  Co.,  Devil's 
$1.33;  United  States  Portland  Ci  meni  Co  .  Con- 
I  Colo.,  96c;  Universal  Portland  Cement  Co.,  South  Chl- 
I  111.  or  Buffing-ton,  Ind..  fa)  In  sacks,  Mi)  In  bulk-,  (a) 
I  tli)  $l.oi;  Western  Portland  Cement  Co.,  Independence, 
.,  96c     Not.  d  Dei 

-Umirti-rx     I'"'*    linn,  hui  a.    Ariz. — The    contract    for    the 
of   tin-   officers'   quarters    has   been    awarded    to  J. 
LOS8ER,     Phoenix,    Ariz.,    at    $12,810,    Including    additional 
for  fireplaces.      Noted   Jan.   22. 

•Hull. IN, k«      Vancout  er  .  i .,     for 

■instruction    of    six    frame    mess    buildings    at    Vani 
•arks,    Wash.,    have    been    awarded    as    follows:      General 
BjlCtlon,    OEOROE    S   SHERMAN,    Vancouver,    Wash..    $11- 
Bumbing,    i.     v    PETERS,    Portland,   Ore.,    $1686,      Noted 

(arixir    \\..rk     I...-.    Angeles,    Calif      Maj.     Raymond,     Ch. 

rs„    tt     s     A.,    Los 

i    on    fortification;    nl     PV>i  I     M  ic  \i  thur.      The    estimated 

of  tho   work    is   $3.r,nn.ooo. 

■a    Stations     San    Francisco,    Calif      The    Na 

■    at    Washington    hai      ipproprlated    1100.000    for    .i    navy 

Ration    i  i .       . . 

'"I    for    :,    CO  .11  ii        tOWer    lit    S;iu     lllego. 


Administration  Building — Panama — Bids  will  be  received 
until  10:30  a.m.,  Feb.  19,  by  Maj.  F.  C.  Boggs,  Corps  Engrs., 
U.  S.  A.,  for  erecting  marble  columns  in  the  rotunda,  wain- 
scot in  the  porte  cochere  entrance  vestibule,  treads,  risers, 
and  rakes  on  the  stair,  and  bases,  borders,  etc.,  and  a 
marble  mosaic  field  for  the  floors  in  the  administration  build- 
ing,  Balboa. 

Colliers — Panama — Bids  were  received  as  follows,  Feb.  2, 
by  the  Secretary  of  the  Navy,  for  two  colliers  for  the  Isthmian 
Canal  Commission,  for  which  plans  were  prepared  bv  the 
Bureau  of  Construction  and  Repair,  Navy  Department.  Cargo 
carrying  capacity,  12,000  tons;  speed,  14  knots;  amount  avail- 
able, $1,000,000  each:  Class  (1),  hull  and  machinery  per  Navy 
Dept.'s  plans  and  specifications;  (2)  hull  and  machim  rv  per 
bidder's  plans  and  specifications;  (3)  hull  and  machinery  per 
Navy  Dept.'s  plans  and  specifications,  omitting  coal-handling 
apparatus;  (4)  hull  and  machinery  per  bidder's  plans  and 
specifications,  omitting  coal-handling  apparatus:  Newport 
News  Ship  Building  &  Dry  Dock  Co.,  Newport  News,  Va..  (4) 
$995,000  each.  IS  months;  Maryland  Steel  Co.,  Sparrow's  Point, 
Md.,  (2)  $1,022,000  each;  alternate,  $9S7.000  each:  duplicating 
U.  S.  Colliers  'Orion"  and  "Jason,"  with  modifications  to  suit 
conditions,  $945,000  each;  (4)  $970,000  each  (lowest  bidder); 
Seattle  Dry  Dock  &  Construction  Co.,  Seattle,  Wash  II) 
$1,436,000;  (3)  $1,400,000;  Fore  River  Ship  Building  Co.,  Wil- 
liam Cramp  &  Sons  Ship  &  Engine  Building  Co..  and  New 
York  Ship  Building  Co..  filed  letters  to  the  effect  that  it  had 
been  found  that  it  would  be  impossible  for  them  to  construct 
the  vessels  within  the  estimate  of  $1,000,000  apiece.  Noted 
Jan.  15. 

Engineering  Supplies — Panama — Bids  were  received  as 
follows,  Jan.  27,  by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A., 
General  Purchasing  Office,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  engineering  supplies:  Forms  for 
cylinder  pins  for  Cristobal  coaling  plant,  1.664,426  lb.  plates. 
370,561  lb.  angles,  59,691  lb.  rivets  and  22,550  bolts:  Dover 
Boiler  Works,  Dover,  N.  J.,  $46.91S.  J.  B.  Kendall  Co.,  Wash- 
ington, D.  C.  (for  Jones  &  Laughlin  Co.,  Pittsburgh).  $35. 27b. 
United  States  Steel  Products  Co.,  New  York.  $41,2S5.  Worth 
Bros.  &  Co.,  Coatesville,  Penn.,  $35,452,  exclusive  of  bolts  ana 
rivets.  6S9  coils,  manila  rope,  plain  laid,  3-strand,  %  -in.  to  3- 
in.:  Portland  Cordage  Co.,  Portland,  Ore.,  $25,432.  Wall  Rope 
Works,  48  South  St.,  New  York.  $22,530.  Waterburv  Co.,  Ni  w 
York,  $2S,276.  2795  lengths,  untreated  piling,  30-ft.  to  65-rt.. 
total,  145,575  lin.ft.:  American  Tie  &  Timber  Co.,  New  York, 
unit,  20.7c  per  lin.ft.  A.  D.  Bullock  &  D.  I.  Addison,  Coving- 
ton, La.,  $33,477.  J.  H.  Burton  &  Co.,  Inc.,  45  Broadway,  New 
York,  $32,026.  G.  Elias  &  Bro..  Buffalo,  N.  T.,  $31,299.  Gull- 
port  Creosoting  Works,  Gulfport.  Miss.,  $27,659.  Hunter,  Benn 
&  Co.,  Gulfport,  Miss.,  $33, US.  J.  K.  Joice.  Chicago,  111.,  $34,- 
792.  L.  J.  Patenotte.  New  Orleans,  $29,115.  Peyton  Lumber 
Co.,  St.  Louis,  Mo.,  18%c  per  lin.ft.  J.  G.  Rainwater  Lumber 
Co.,  New  Orleans,  La„  $25,SS0  J.  A.  Rennolds  &  Bros.,  116 
Broadway,  New  Y'ork,  $29,660.  Robinson  Lumber  Co.,  New 
Orleans,  La„  $2S,030.  Salmen  Brick  &  Lumber  Co..  New 
Orleans,  La.,  $29,013.  D.  L.  Gillespie  &  Co.,  Pittsburgh,  Penn.. 
$28,059.  W.  R.  Grace  &  Co.,  San  Francisco,  Calif.,  $27,659. 
J.  F.  Wilder  Lumber  Co.,  New  Orleans,  La.,  $2S,969.  Noted 
Jan.  22. 

MISCELLANEOUS 

Dredging — Boston,  Mass. — Bids  -were  received  as  follows. 
Jan.  28,  by  the  Directors  of  the  Port  of  Boston,  for  dredging 
off  Mystic  Wharf.  Mystic  River,  100,000  cu.yd. :  Eugene  Brey- 
mann,  Brookline.  Mass.,  17^c  per  cu.yd.;  total.  $17,500;  East- 
ern Dredging  Co.,  Boston,  Mass.,  23%c:  $23,500;  Bay  State 
Dredging  Co.,  Ltd.,  Boston,  Mass.,   25c;  $25,000. 

Tunnel — Boston.  Mass.' — Bids  will  be  received  until  Feb.  17, 
by  the  Boston  Transit  Commission  for  the  construction  of  Sect. 
H  of  the  East  Boston  tunnel  in  Court  and  Cambridge  Sts.  Ed- 
mund S.  Davis,  15  Beacon  St.,  Boston,  is  Ch.  Engr. 

+  i  111 i- i   of  G ride-Crossings — Springfield,   Mass. — Bids 

were  received  as  follows.  Jan.  29,  by  the  Board  of  Super- 
visors for  the  construction  of  an  underpass  to  eliminate 
grade-crossings  at  Dwlght  and  Water  Sts:  Dwlght  St.,  gen- 
eral construction:  Holbrook.  Cabot  &  Rollins  Corporation,  6 
Beacon  St,  Boston,  Mass.,  2145,135;  T.  Stuart  &  Sons  Co.. 
Newton,  Mass..  $153,847;  P.  J.  Kennedy,  Holyoke,  $155,264;  J. 
W.  Bishop  Co.,  Worcester.  $160,397;  F.  T.  Lev  Co.,  Springfield, 
$161,589:  Wilson  &  English  Co.,  New  York.  $165,317;  C  \ 
Dodge.  Cambridge,  $231,915;  John  M.  Holler,  Albany,  $24 
Casper  Ranger,  Holyoke,  2275,925;  Dwighl  St..  steel  work: 
Phoenix   Bridge  &  Construction   Co.,    i  60;    Pennsyl- 

vania steel  Co..  Boston,  270,900;  American  Bridge  Co.,  272,100; 

Clement    Marshall    Co..    New     rork,  !a   tern 

H   Structural   Co..   Worcester,    283,400;    King    Bridi  I     Co      I 
land,    Ohio,    288,400;    Lewis    p.    Shoemaker,    Pottstown,    Penn 
1,638;   Lehigh   Vallej    Structural  Steel  Co.,    Ulentown    Penn 
185,860;    Water   St.,    general   construction:     O'Brien   Construc- 
tion  Co.,    New   York.    275,350;    Fred    T     Ley    Co.,    $89,166;    Hol- 
brook,   Cabol     S     Rollins,     (89,669:     Wilson     x     English,    294.- 
788;    It.    ii.    n  uctlon    Co.,    New    York.    $101111     t 

Stuarl     .*;•     Sons    Co         101    107      Ryan     8     Keon,     New     York' 
$127,035;    Daniel    O'Connell's    s.ms.    11  1,689;    Water 

?!'.;  ,^°°l    w,or,k:„    U'i-nlx     Bridge     &     Construction     Steel     Co., 
J42.400;    Lehigh   Valley   Structural   steel   Co.,   $12  750-   MeClln- 

iiTarshall    Construction    Co..    248,126:     American     B 
e  &  Stru  itural   Co.,   $44  800     I 
l-     shoemaker.    $46,334       On    Jan.    80    Loth    contracts    for    the 
I    to    the    PHOENIX    Pinp.  IE    a    Ci  IN 
nei  .1    constru!  Hon 
trad   foi    Dwlght  St.  to  the   HOLBROOK    CABOT  X    i-oiiiv^ 

ORATION       The     M-.  trd     for    11, .     B ,1    ,,    ct    for 

w  ater  St.,   « ill   be   made  Boon, 

Fire  Escapes  New  B  lowest  bid  sub- 
mitted to  Hi .•  sell....  1   Board.  Jan    16,  for  11  r capes  for  \  irl- 

ous  scho  1  .(  ..r  the    Vdlerhun  t  Iro 

^Hardware     Hudson     N     I      Bids    will    bi     received    until 

m  .   FV  b     19    1  ■•     M.H  >■  Hlnkley,    I 
New   Y...I;   Training  School  for   Boys,   Hudson,   for  the   Bi 
irdware    for    sen building    al    the    institution 
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Brick  Fence.  Walls,  Etc. — New  York.  N.  Y. —  (Borough  of 
Manhattan) — (Official) — Bids  will  be  received  by  C.  B.  J. 
Snvder,  Supt.  of  School  Bldgs.,  Dept.  of  Education,  59th  St. 
and  Park  Ave.,  Borough  of  Manhattan,  for  constructing  brick 
fence  walls,  etc.,  at  public  school  No.  33,  No.  418  West  28th 
St.,  and  public  school  No.  112,  No.  85  Roosevelt  St.,  Borough 
of    Manhattan. 

+  Elerated  Railroad — New  York,  N.  Y. —  (Borough  of 
Brooklvn)— The  contract  awarded  to  the  PHUEN'IX  BRIDGE 
CO  49"William  St.,  New  York,  by  the  Brooklyn  Rapid  Transit 
Co..  85  Clinton  St.,  Brooklyn,  for  the  construction  of  a  two- 
track  elevated  line  connecting  Lutheran  Cemetery  line  with 
the  Myrtle  Ave.  line,  has  been  approved  by  the  Public 
Service  Commission.  The  contract  price  is  $707,661.  Noted 
Jan.   22. 

Motor  Truck,  Rope — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — Bids  will  be  received  until  noon.  Feb. 
9  by  R.  A.  C.  Smith.  Comr.  of  Docks,  Pier  A,  foot  of  Bat- 
tery Place.  North  River,  Borough  of  Manhattan,  ror  one 
three-ton  motor  truck  and  for  manila  rope. 

Paving  Pitch — New  York.  N.  Y. —  I  Borough  of  Manhattan) — 
The  only  bid  opened  bv  the  President  of  the  Borough  of  Man- 
hattan. "Jan.  28.  for  2000  tons  of  paving  pitch  was  submitted 
by  the  Barrett  Mfg.  Co.,  17  Battery  Place,  New  York,  at 
$28,500. 

+  Pier  Work — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
The  Department  of  Docks  and  Ferries  has  awarded  the  con- 
tract to  the  HOLBROOK,  CABOT  &  ROLLINS  CORPORA- 
TION 3"1  Madison  Ave..  New  York,  for  the  construction  ot 
the  fi'lled-in  portion  of  the  proposed  new  pier  at  the  foot 
of  West  -46th  St.,  North  River,  Manhattan,  at  $4S7,S13.  Bids 
were  opened  Jan.  21.     List  of  bidders  noted  Jan.  29. 

Portland  Cement — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—(  Official)— Bids  were  received,  Jan.  2S  by  Marcus 
M  Marks  Pres.  Borough  of  Manhattan,  for  portland  cement 
as  follows:  (a)  3000  bbl.  portland  cement;  (b)  12.000  bags 
Portland  cement:  (c)  allowance  for  each  bag  returned:  Ajax 
Portland  Cement  Co..  50  Church  St.,  New S  ork;  (a)  $1.66 , 
(b)  41%c;  (c)  10c;  J.  P.  Duffy  Co.,  Park  Ave  and  138th  St, 
New  York;  (a)  65V.-.C.;  (b)  41'Ac;  (c)  10c:  J.  A.  McC arthy 
14ath  and  Exterior  Sts..  New  York;  (a)  $1.62:  (b)  i0%C.J  <e) 
10c  ■  T  P.  Kane  Co.,  40  West  141st  St.,  New  York;  (a)  $1-65, 
(b)  4li/4c  (c)  10c;  G.  B.  Raymond,  26  East  42nd  St.,  New 
York;   (a)   $1.76;    (b)    44c;   (c)   10c. 

Track  Materials  (Subway )— New  York,  N  Y.— (Borough  of 
Brooklyn)— Bids  will  be  received  until  12:15  p. m  -bet).  ^4, 
bv  the  "Public  Service  Commission,  154  Nassau  St  Borough  of 
Manhattan,  for  track  materials  for  the  Fourth  Ave.  Subway, 
Brooklyn. 

Seawall— Atlantic  City,  N.  J.— Preliminary  plans  for  a 
concrete  seawall  to  be  constructed  between  New  York .and 
Maryland  Aves..  are  being  prepared  by  John  w.  wacKney, 
City'  Engl-. 

Cross   Drains   and    Walls — Trenton.    N.   J. — Bids   will    be   re- 
ceived   until    Feb.    1".    bv    'he    Board    of    Chosen    Freeholders, 
,,,    fo,-   the   construction    of   three    concrete   cross    drains 
and    retaining  walls   on   the   Windsor-Newton-Yardville   Road. 
Theodore  ToBiSh,  Trenton,  is  County  Engr. 

♦Transfer  9 1  -Lancaster.  Penn.-The  TITZEL  CON- 
STRUCTION CO.,  Lancaster,  has  been  awarded  the  contiact 
•f,,',.1;!  shed,  25xS0  ft.,  and  1200  ft.  long,  for 

th.     Pennsylvania  R.K.,   at  about   $10,000. 

Bnlkhead— Newport  News,  Va—  The  old  Dominion  Land 
C,      Newport     News,    will    construct     :<    concrete    bulkhead    and 

i, ,,,'„;,  0ng  the  River  Road.     Estimated  cost, 

$400,000. 

Drainage-      Wilmington,     N.     C  — J.     L.     Becton.     consult, 
i     ,,    o.    !■'.    BldV.    Wilmington,    has   been i   engaged   to 
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Subivay — Duluth,    Minn. — The    Duluth,    Messabe    &    v 
ern    R.R.    Co.    has    completed    plans    for    the    proposed   su 
under    Highland    St.    near    61st    Ave.,    West.       H.    L    Dn« 
Duluth,    is    Ch.    Engr. 

Tunnel — Anaconda,  Mont. — The  Boston  &  Montana  D,' 
opment  Co.,  Anaconda,  will  drive  a  tunnel  200  ft.  long  |j 
the  bed  of  the  Wise  River  to  the  Elkhorn  group  of  . 
ing    claims    owned    by    the    company. 

+  •  I  i  rag- Line    Work — Missouri — Dewitt    C.    Stephens,  n 
tractor,    400    South    Park    Ave.,    Buffalo,    N.    Y.,    has   aware 
subcontract    to    W.    C.    MERRITT,    New    York,    for    dn 
work    in   Southeastern   Missouri,    at    $787,000.     The  entf 
tract  in  Missouri  amounts  to  $1,229,000. 

Levee  Work,  Etc. — Kansas  City.  Mo. — Bids  will  bej 
until  Feb.  13  by  the  Kaw  Valley  Drainage  District 
Kansas  City,  for  about  166,000  cu.yd.  of  earth  excavatt 
disposing  of  the  same  in  constructing,  widening,  rala_ 
strengthening  the  levees  along  the  right  bank  of  the  I 
River;  constructing  and  placing  about  900  lin.ft.  of 
mattress,  9700  sq.yd.  of  riprap  bank  revetment  and  500 
concrete  revetment.     C.  C.   Craft  is  Secy. 

Parks — Springfield,    Mo. — Hare    &    Hire,    Landscape   A 
Kansas   City,   are   preparing   plans   for   three   public  park  c 
the   city.      C.   E.   Phillips  is   City    Engr. 

Canal  Work — Mexico — Plans  are  being  prepared  by  A.  i 
son,    Ch.    Engr.,    California    Development    Co.,    Calexico.  (. i 
for  general    repairs   and   improvements,    to   cost  approxim  1 
$80,000,  to  its  canal  system  in  Mexico.  According  to  estlr  , 
the  sum  will  be  expended  as  follows:   $36,000  for  cleanlnih 
Alamo     Channel,     between     the     Colorado     River     and    Si 
heading;    $40,000    for    repairing    the    West    Side    canal, 
ing  rearranging  the  canal  and   other  improvements;  $2 
repairing  Alamitos   Canal:    $1500   for  work   on   Waste* 
134;    $1000    for    repairing    Main    Canal    No.    5. 

Flood    Protection    Work — Port    Townsend.    Wash- 
Edwards,    County    Engr..    Port  Townsend,    has   been   in«i 
by   the   Jefferson   County   Commissioners    to   prepare  piano 
confining  the   Dusewallips   River  within   its   present  chan  • 
at  times  of  high  water — to   protect  the  county  bridges,  i 

+  1  'Activation.  Filling — Seattle,  Wash. — Tht  Port  of  Se  I 
Commission  has  awarded  the  contract  to  the  PUGET  SO! 
BRIDGE  &  DREDGING  CO.,  Seattle,  for  excavation  " 
rial  from  East  Waterway  and  filling  Central  Water 
28c.  per  cu.yd. 

River   Work — Seattle.    Wash. — The    Commissioners  0 
and  Pierce  Counties,  Jan.   19,   signed  a  joint  agreement  fo 
protection    of    Stuch   and    White    Rivers.      The   entire  cost 
be    $1,500,000,    and   the  work  will   extend    over   a   perio 
years.     The  sum  of  $250,000  will  be  raised   this  year 
taxation.       Byron     Phelps,     Seattle,     is     County     Aud 
County.     Noted  Jan.   22. 

Tunnel — Seattle.    Wash. — The  contract   for   the  constrt) 
of  a  tunnel  to  carry  water  and   public  utilities  under  th, 
igable   channel  will    be  awarded   bv   the   city  in   about  60  >• 
Arthur  H.   Dimock  is  City  Engr. 

+Vessel — Seattle,  Wash. — The  Juneau  Ferry  &  Navlin 
Co..  Seattle,  has  awarded  the  contract  to  the  EDW : 
HEATH  SHIPYARDS.  Seattle,  for  the  construction  of  a  H 
power    freight   and    passenger    launch,    at    about    $25,000. 

Breakwater,  Dock — Tacoma.  Wash. — The  citizens 
in  April  on  the  question  of  issuing  $100,000  for  the 
tion   of  a  breakwater   and   fisherman's  dock. 

Bulkhead — Astoria.  Ore. — The  City  Sanitary  and 
tion  Commission  has  completed  plans  for  the  const: 
a  bulkhead.      Noted  Nov.    27. 

Pier — Portland.     Ore. — Plans    have     1 n     prepared    I 

Portland  Harbor  Commissioners  for  municipal  pier  No.  2 
constructed    on    the    East    Side.    Portland.      The    structure 

be    525    ft.    long,    and    will    b i i     with    a    shed.     ( 

Hegardt   is    Engr. 

Bath-house    -Seaside.    Ore.      lonle    ,«    Patterson.    Wore 
Portland,    Ore.,  plans    for    the  com 

tion    of  a   bath-house    for    J.    K.    Oates. 

T>ock — St.    Helena.    Ore.      The    citizens    have    vol 
of     issuing     bonds     for     the     construction     of    a     public 
Noted  Jan.  29. 
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—San  Francisco,  Calif.— The  HEALY-TIBBITTS  CON- 
ION  CU..  San  Francisco,  was  awarded  the  contract 
tarbor  Board  at  $145,215,  for  the  construction  of  Pier 
B  foot  of  Channel  St.  It  will  be  200  ft.  wide  and  S00 
equipped  with  two  spur  tracks,  and  constructed  of 
i  piles. 

Apparatus — Santa  Monica,  Calif. — The  Fire  Depart- 
ans  to  purchase  the  following  fire  apparatus:  Two 
He  pumping  engines,  $10,000  each;  new  fire-alarm 
$5000;  500  ft.  of  2Vi>-in.  fire  hose,  $4500;  improvement 
itations    and    installation    of    new    plugs,    $1000;    total, 

■house   anil    Auditorium — San    Rafael,    Calif. — The    city 
ict    a    bath-house     and     auditorium     to    cost     $150,000. 
O'Connor,    San   Rafael,    is   Arch, 
•f    Construction — Santa    Cruz,    Calif. — See    item     ui-der 

:water — Freeport,  N.  S. — Bids  will  be  received  until 
f  R.  C.  Desrochers,  Secy.,  Dept.  of  Pub.  Wks.,  Ottawa, 
the  construction  of  a  breakwater  at  Freeport. 
rf — Gananoque,  Que. — Bids  will  be  received  until  Feb. 
I  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont„ 
construction    of    a     pile     wharf    and    approach'  .      at 

— Megantic,   Que. — The  Town  Council   has   rejected  all 

■  the  construction  of  the  proposed  dam.  New  bids 
asked.      E.    A.    Evans,    92    St.    Paul    St.,    Quebec,    Que., 

ryhoat — Montreal.  Que. — The  contract  has  been  award- 
EORGE  T.  DAVIS,  Levis,  Que.,  for  the  construction 
5-ft.  ferryboat  for  service  between  Montreal  and 
■11,    Que. 

rf — Thurso,  Que. — Bids  will  be  received  until  Feb.  18, 
3.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont„ 
construction    of    a    public    wharf    at    Thurso,    Labelle 

ge — Ottawa,  Ont. — Bids   will   be   received   until  4   p.m., 
By   R.    C.    Desrochers,    Secy.    Dept.    Pub.   Wks.,   Ottawa, 
-In.,  hydraulic,  self-propelling  steel   suction  dredge. 
tors — Calgary,    Alta — Bids  will   be  received   until   Feb. 
.  C.   Desrochers,   Secy.,   Dept.    Pub.   Wks.,  Ottawa,   Out., 
ailing     one     standard     passenger     elevator     and     three 
freight     elevators     complete,     with     motor-generator 
,  at  the  Examining  Warehouse,   Calgary. 
and   Boulevard  Work — Medicine   Hat,    Alta. — The   city 
irk   and    boulevard   work   to   cost    $25,000. 
e    Work — Chilliwack,    B.    C. — The    contract    has    been 
.  by  the  Sumas  Diking  Commission  to  the  L.   M.  RICE 
ittle,    Wash.,    for   diking    30,000    acres    of    land    in    the 
Valley    in    the    vicinity    of    Chilliwack,    at    $1,350,000. 

BUILDINGS 

ton,  Mass. — The  contract  for  the  erection  of  a  six- 
srcantile  building.  56x69  ft.  at  Dix  PI.  and  Washing- 
for  the  Robert  II.  Gardner  Estate,  84  State  St.  has 
arded   to   WHITOnMF.   .V    KAVANAUGH.    6   Beacon   St., 

Alfred  A.    Turner.    6S3   Atlantic  Ave.,   is  the  Arch. 
will   be   received    until   Feb.    17,    for   the   erection   of  a 
hool    of    Commerce    on     Louis    Pasteur     Ave.,     Roxbury 

Charles  Logue,    120   Boylston   St.,   is  the  Chn.   of  the 

s    Bronstein,    99    Norway    St..    will   erect   a   five-story 

■  I  Btone  apartment  hotel  on  Haviland  St.  The  esti- 
»st   is   $75,000. 

rhill.  Mass. — The  Haverhill  National  Bank  will  erect 
-story  bank  and  office  building  on  Merrimack  St. 
ding  will  be  brick  and  steel.  Hutrhins  &  French,  6 
St..    Boston.,    are    the    Archs. 

lelil,  .Mass. —  Louis  Laroucher  has  purchased  a  site  on 
ami   is  having  plans   prepared   tor  a    five-story  busi- 

Kfieid.  Mas*.    -(Official)— Joseph  Shattuck,  Pres.  of  the 

■Uonal     Bank,    advises    us    thai     although    the    W l 

is  purchased  some  time    ago,  he  is  not  considering    thi 

■  erection   of  a    building    thereon,     Noted   Jan.    29. 

■prlusrneld,    Mass.     Plans   are    being    prepi I    (or   a 

A.   building    to  be  erected  at  Union   and  Church   sts. 

■  three-stories,  60x114   n.     Prank   F.   Elvin,   274   Main 

■  Arch. 

rliti'r,    Mass. 
1     Main     St., 
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Shelton,  Conn. — Bids  were  received  by  the  State  Tuber- 
culosis Commission.  Hartford,  Jan.  26,  fof  the  erection  of  an 
infirmary,  as  follows;  Lewis  A.  Miller,  Meriden,  $59,283; 
Harris  Construction  Co.,  Stanford,  $62,370;  Geo.  S.  Chatfleld 
Co.,  Waterbury,  $65,767;  Ebenezcr  Ritchie.  Shelton,  $67,829; 
Tracy  Bros.  Co.,  Waterbury,  $67,S50;  P.  J.  Pardv  Construction 
Co.,  Bridgeport,  $61,422;  Casper  Ranger  Co.,  Holyoke.  Mass., 
$66,246;  Peck,  McWilliams  &  Co.,  Norwich,  $62,500;  H.  W.des 
Bridgeport,    $63,550.      Noted    Jan.    8. 

Albany,  N.  Y. — The  Albany  County  Penitentiary  grounds 
and  buildings  have  been  deeded  to  the  Union  University.  The 
Albany  Medical  College,  Albany  Law  School  xud  the  Albany 
College  of  Pharmacy,  all  of  which  are  connected  with  Lnion 
University  of  Schenectady,  will  erect  new  buildings  on  this 
site  as  soon  as  the   new  jail  and  court  house  are  completed. 

Plans  are  being  prepared  for  the  erection  of  a  new  county 
jail  and  a  court  house  on  Eagle  St.  Work  will  probably 
start  in  the  spring. 

+Buffalo,  N.  Y. — The  contract  for  the  erection  of  a  two- 
story  railroad  station  and  terminal,  100x200  ft.  and  a  train 
shed  to  be  erected  at  Main  St.  and  the  Buffalo  River  for 
the  Delaware,  Lackawanna  &  Western  R.R.  has  been 
awarded  to  the  HEDDEN  CONSTRUCTION  CO..  1  Madison 
Ave..  New  York,  N.  Y.  The  building  will  be  pf  steel,  brick 
and    stone.     Noted   Jan.    1. 

Endicott.  >r,  Y. — Plans  have  been  prepared  by  Tiffany  & 
Conrad,  Archs.,  Phelps  Bldg.,  Binghamton,  for  a  three-story 
and  basement  high  school,  124x133  ft.  The  estimated  cost  is 
$75,000.      G.   Ames   is   Chn.    of   the    Bldg.   Comm. 

New  York,  N.  Y. —  (Borough  of  the  Bronx)  —  (Official) — Bids 
will  be  received  until  3  p.m.,  Feb.  9,  by  C.  B.  J.  Snyder,  Supt. 
of  School  Buildings,  for  the  general  construction"  of  public 
school  No.  21  on  East  225th  and  East  226th  Sts.,  Borough  of 
The    Bronx. 

(Borough  of  The  Bronx) — Andrew  J.  Thomas.  2526  Web- 
ster Ave.,  is  preparing  plans  for  a  six-story  apartment  to 
accommodate  100  families,  at  Webster  Ave.  and  Fordham 
Road,   for   Francis   Kiel.    Melrose   Ave.   and   163d    St. 

(Borough  of  The  Bronx) — Bids  will  be  received  about  Mar. 
1,  for  the  erection  of  a  two-story  brick  school,  65x100  ft.,  at 
Washington  Ave.  and  183d  St.,  for  the  Church  of  Our  Saviour. 
Thomas  J.   Duff,   407   West   14th  St.,  is  the  Arch. 

+  (Borough  of  Brooklyn) — (Official) — The  Board  of  Educa- 
tion, Borough  of  Manhattan,  has  awarded  the  contract  to  the 
MITCHELL  ci  INSTRUCTION  CO.,  4  Court  Square.  Brooklyn,  at 
$234,987,  for  the  construction  of  public  school  No  50.  Borough 
of  Brooklyn.  Bids  were  opened  Jan.  26.  List  of  bidders  noted 
Jan.   29. 

+  (  Borough  of  Brooklyn) — The  contract  for  the  erection  of 
a  four-story  apartment  at  Broadway  and  Benson  Ave..  Bath 
Beach,  for  Samuel  Brill,  126  Bay  31st  St.,  has  been  awarded 
to  the  RHE1NHOLD  REALTY  &  CONSTRUCTION  CO..  1655 
42d  St.,  Brooklyn,  at  $100,000.  Wortmann  &  Braun,  114  East 
2Sth  St.,  New  York,  is  the  Arch. 

The  New  Pittsburgh  Court  House — A  huge  structure,  clas- 
sic Roman  in  style,  wide  portals  taking  up  the  entire  front, 
eight  massive  pillars  supporting  the  lofty  roof  front;  such  will 
be  the  general  impression  created  by  a  first  glimpse  of  the 
new  court  house  in  Pittsburgh,  Penn.  The  accompanying 
halftone  is  reproduced  from  the  architect's  drawing.  The 
plans  were  prepared  by  Edward  Brown  Lee,  of  the  Pittsburgh 
firm  of  Palmer,  Hornbastel  &  Jones,  and  were  submitted  in 
a  contest  in  which  he  was  one  of  15.  Four  others  of  the 
competitors   were   awarded   $1000   each   for   their   designs;    they 
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Drainage  Pumping  Station  No.  5 

BIDS    OPENED    FEB.    26,    1914 

New  Orleans,  La. 

Sealed  proposals  will  be  received  by  the  Sewerage  &  Wa- 
ter Board,  Room  508  City  Hall  Annex,  New  Orleans,  La.,  up 
to  12  o'clock,  noon,  Thursday,  February  26th,  1914,  for  the 
construction  of  a  one  story  brick  building,  90  feet  55  feet, 
to  be  known  as  Drainage  Pumping  Station  No.  5  (Contract 
"61-D"). 

The   principal   items   of  this   contract   are   as   follows: — 

Excavation     20,000   cubic  yards. 

Round    piling    56,000   lineal  feet. 

Sheet   piling   and   bracing 240,000   feet  B.  M. 

Concrete     3,000   cubic  yards. 

Structural    steel    52   tons. 

Steel   rods    300,000   pounds. 

Specifications  with  blank  form  of  proposal  may  be  ob- 
tained at  the  office  of  the  Board.  A  deposit  of  $100.00  will 
be  required  for  each  set  of  plans,  and  will  be  refunded  upon 
return    of   plans   in    good   order. 

A  certified  check  on  a  New  Orleans  bank  for  $2,500,  and 
deposited  at  least  one  hour  before  the  opening  of  bids,  will 
be   required   of  each   bidder. 

Surety  company  bond  for  25';  of  gross  amount  of  con- 
tract  will   be    required    of   successful   bidder. 

The    right    is    reserved    to    reject    any    or    ail    bids. 

GEO.  G.   EARL,  F.   S.   SHIELDS, 

General   Superintendent.  Secretary. 


Section  of  State  Aid  Highway 

BIDS    OPENED    FEB.    17,    1914 
INFORMATION  FOR  CONTRACTORS. 
Sealed   proposals,   addressed   to   the   County   Commissioners 
of    Talbot    County,    and    endorsed    "Proposals    for    building    a 
i     of    State    Aid    highway    in    Talbot    County,"    upon    or 
the    Peachblossom    Road    between     Peachblossom    and 
Trippe'a    Creek    bridges,    for   a   distance   of   1V4    miles,   will   be 
received    by    the   County   Commissioners   of  Talbot   County,   at 
their    office,    Easton,    Md.,    until    12    o'clock    noon,    of   the    17th 
.lay    ..f    February,    1914,    and    at    that    time    and    place    will    be 
publicly   opened   and   read. 

All  bids  must  be  made  upon  blank  forms  to  be  obtained 
.,f  tli.  Stat.-  Roads  Commission  at  its  office.  Garrett  Building, 
Baltimore,  Md.,  must  give  the  prices  proposed  both  in  writing 
and    in    figures,    and    must    be    signed    by    the    bidder,    with    his 

Bach  bid  is  to  be  accompanied  by  a  certified  check  for  Two 

ed    Dollars    ($200.00),   payable    to   the   County    Commls- 

of  Talbot   Count  to   bi     returned   to  the 
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led    to    him. 

Plans  can  be  seen  and  forms  of  specification  and  contract 
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Concrete    Bridges 

BIDS    OPENED    FEB.    17,    1914 
INFORMATION  FOR  CONTRACTORS. 

Sealed  proposals,  addressed  to  the  County  Commissionei 
of  Talbot  County,  and  endorsed  "Proposals  for  building  2  con 
crete  bridges  in  Talbot  County,"  upon  or  along  the  Peacf 
blossom  Road,  known  as  the  Peachblossom  and  Trippe's  Crec 
Bridges,  will  be  received  by  the  County  Commissioners  of  Ta' 
bot  County,  at  their  office,  Easton,  Md.,  until  12  o'clock  noc 
of  the  17th  day  of  February,  1914,  and  at  that  time  and  plat 
will   be   publicly    opened   and   read. 

The  bridges,  500  feet  and  300  feet  in  length,  respectivel 
will  be  all  concrete  structures  on  concrete  or  protected  wo, 
pile  foundation.  Alternate  designs  may  be  submitted.  Ai 
bids  must  be  made  upon  blank  forms  to  be  obtained  of  tli 
State  Roads  Commission  at  its  office,  Garrett  Building,  Bait 
more,  Md.,  must  give  the  prices  proposed  both  in  writlC) 
and  in  figures,  and  must  be  signed  by  the  bidder,  with  t, 
address. 

Each   bid    is    to    be   accompanied    by    a    certified    check  ft' 
Two   Hundred   Dollars    ($200.00),   payable   to   the   County  Con 
missioners    of    Talbot    County,    said    check    to    be    returned 
the   bidder   unless   he   fails   to   execute   the   contract   should 
be   awarded  to   him. 

Plans  can  be  seen  and  forms  of  specification  and  contra 
may  be  obtained  at  the  office  of  the  State  Roads  Commissi.. 
Baltimore,   Md.,   after  January   30th,   1914. 

The  County  Commissioners  of  Talbot  County  reserve  til 
right  to  reject  any  and  all  proposals. 

By  order  of  the  Board  of  County  Commissioners. 

JOSEPH    B.    HARRINGTON,    Clerk. 


To  Bridge  Contractors 

SECOND   NARROWS   BRIDGE,   VANCOUVER, 
BIDS   OPENED   APRIL   1st,    1914. 


B.   C. 


■ 


The  Burrard  Inlet  Tunnel  &  Bridge  Company,  513-514  Cl 
ter  Cotton  Building,  Hastings  Street,  Vancouver.  British  C 
lumbia,  are  prepared  to  receive  TENDERS  for  tin 
tion  of  a  Bridge  across  the  Second  Narrows  of  the  Han. 
Inlet  to  connect  the  City  of  Vancouver  and  the  Municipali 
of  North  Vancouver  by  means  of  a  single  line  of  steam  tin 
two  lines  of  electric  car  track,  two  lines  of  roadway  and 
footway,  together  with  the  necessary  approaches  I 
well  as  the  machinery  for  working  the  Opening  span  of  t 
Bridge    and    other    incidental    works. 

The  Contract  Drawings,  Specifications  and  Schedule 
Quantities  may  be  seen  on  and  after  1 1; i li  January  at  t 
offices  of  the  Consulting  Engineers  Sir  John  Wolfe  BB 
Lyster  &  Partners,  2  Queen  Anne's  (late,  Westminster,  Is 
land,  on  and  after  Huh  January  at  the  Offices  of  the  Coi 
pany's  Agents  Messrs.  Prlngle  &  Guthrie,  citizen  Bulldli 
Sparks  Street,  Ottawa.  ( >n t  .  and  on  and  after  26th  JaM 
:,t  ||,,.  olliecs  ol  Missis.  Cleveland  A-  Cameron,  Civil  B 
net- is,    1(1(11    1010    Bog.  is   Building     I  Iran  villi'   and    Pel 

ouver,    H     C,    between    the    hours    of    Eleven     and    Fo 
(Satin da ys   exi  epted  >    In   each 

Coi i    the   Drawings,   Specifications,   Seliedul 

titles    and     Eol'tn    of    Tender    may    lie    obtained    al     . 

abovi    offices  upon  payment  of  $100  In  Canada  and  f21  In  Ba 

land,    which    fee    will    be    returned    on    r Ipt    of    a    bona    I 

i.nd.i    a i I    by    the   Specification   and    DruwIiiRS  WW 

.,  |  e      to      be      1  StUl   ned      Wit  ll      I  I"'      tender. 

Tenders     endorsed     "Tender     for    Second     Narrows    Hrt(U 

delivered    ler    seal     nldiei     ed    I o    Hie    Secretary 

I  in     Bun   nd    Inlel    Tumi.  I   ,v     Iti  Idg.    I'nnipany   m 

on      U  .    li  ,  :  d.iv.     tlie     I  si     ilia      Ol       \|"  II,      1014 

li,,    I,- i   any  Tendei    will  not   nee,    ■,,iiu   he  accept 

ii      i   mi;    i     ,',  i.'i   1:1  i  i 
Secretin  y   of  Hie  Company. 


fcruary  12.  1914  ENGI  X  E  E  RING     X  E  W  S  85 

niniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMi i mum mull ill lilliililliinilll iiiiiiiini iiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiin in iiniiiiiiiiiiiiiiiiuii iiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiuiiiiiiiiuiiiiiiiiii 


.©imstrujicttiomi  New^ 
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Items  in  the  several  departments  are  grouped  according  to  states,  which,  in  turn,  are  arranged  geographically  in  the 
owing  order:  Maine.  New  Hampshire,  Vermont.  Massachusetts,  Rhode  Islar.d,  Connecticut.  New  York,  New"  Jersey 
insylvania,  Delaware.  Maryland,  District  of  Columbia,  Virginia,  West  Virginia,  North  Carolina,  South  Carolina! 
irgia.  Florida,  Alabama.  Mississippi,  Louisiana.  Tennessee,  Kentucky,  Ohio,  Indiana.  Michigan.  Illinois.  Wisconsin  Iowa 
inesota,  Kansas,  Nebraska.  South  Dakota,  North  Dakota,  Wyoming,  Montana.  Missouri,  Arkansas,  Texas,  Oklahoma! 
orado.    New    Mexico,    Idaho.    Utah.    Nevada,    Arizona,    Washington,    Oregon,    California. 

*  Denotes    work    advertised    in     ENGINEERING    NEWS. 

+  Denotes     contract    awarded.        The    names    of    bidders   awarded    contracts    are    set    in    CAPITALS. 


RAILWAYS 
lb  York — Degnon  Terminal  R.R. — This  company,  which 
istructing  a  freight  terminal  for  the  Dutch  Kills  Canal 
the  Sunnyside  yards  of  the  Long  Island  R.R.,  north  of 
er's  Point,  Borough  of  Queens,  obtained  from  the  Public 
ce  Commission,  Feb.  2,  a  certificate  of  convenience  and 
sity  for  a  railroad  from  a  half  mile  to  a  mile  long  from 
lit  near  Davis  St.  to  a  point  near  School  St.  According  to 
Lpplication  there  are  IS  city  blocks  in  the  area  to  be 
d  by  the  line,  which  will  be  a  freight  line.  Estimated 
about  $250,000.  Alfred  A.  Stuart  is  Pres.  and  John  T. 
rty  is  Secy. 
Dnnylvania — Delaware     &     Hudson     Co. — This     company 

to  start  work  early  in  April  on  the  improvement  of  its 
i  at  Scranton.  Estimated  cost,  $350,000.  George  H. 
rss,    Albany,  N.  T„    is  Ch.   Engr. 

rginiii — h.  O.  Guyan,  Humbert,  Penn.,  will  construct  a 
Ed  in  Wythe  County,  Va„  in  connection  with  the  de- 
ment of  a  large  tract  of  timberland  in  that  county. 
est  Virginia — Back  Creek  Valley  R.R. — A  company  or- 
ed  under  this  name  plans  to  construct  a  line  in  West 
nia.  L.  H.  Roney,  Tomahawk.  W.  Va,  is  interested. 
ilo — Dayton,    Lebanon    &    Cincinnati    Terminal    Co. — The 

Utilities  Commission   has  approved   this  company's    pro- 
$500,000,    bond    issue.       The    sum    of    $260,000,     will    be 
for    improvements    and    extensions. 

••liiumi — Duluth,  South  Shore  &  Atlantic  Ry. — This  com- 
i i.i-  commenced  surveys  for  its  proposed  line  into  the 
eon  Bay  section   of  Michigan. 

InolM — Barclay  &  Riverton  R.R. — This  company  plans 
nard  contracts  in  about  two  months  for  the  construc- 
ts a  railroad  from  Barclay  in  a  southerly  direction  to 
ton.    111. 

peonsln — Chicago.  Milwaukee  &  St.  Paul  Ry. — This 
uiy    plans    to    depress    its    tracks    from    the    Menomonee 

valley  to  North  Milwaukee.  Wis.  Plans  have  been  sub- 
il    tn    the    State    Railway    Commission     anil     include    four 

lines,    instead    of    two   as    at    present.      Cost,    $10,000,000. 

baas  Cherryville,  Oklahoma  .*i  Texas  R.R. — This  com- 
it  Is  reported,  has  completed  financial  arrangements  for 
onstruction  of  its  proposed  line  from  Caney.  Kan.,  to 
■  :iini  Vlnlta,  Okla.,  about  40  miles.  S.  M.  Porter, 
r,   is   interested. 

mtiiii.-i  Big  Horn  Canon  Irrigation  &  Power  Co. — In 
ptlon  uiili  its  proposed  inn. nun  acre  reclamation  pro- 
ii  Montana,  t Lis  company  plans  to  construct  a  66-mile 
ad.     J.  J.   Harris.   Hardin,   Mont.,   is  inter,  sted. 

.iii.i.i,,      Minneapolis,    St.    Paul    .^-    Saul  I    Ste.    Marie    Ry. 
s    Company    plans    to    construct    a    66-mile    railroad    west 
Falls,    Mont, 

HM.iuri  Cassvllle  &  Western  R.R. — This  company  has 
■'i  io  the  State  Public  Service  Commission  for  permls- 
to  issue  bonds  for  reconstructi..n  and  equipment.  A 
I  to  construct  from  Cassvllle  to  Exeter  w.-.s  granted 
Is  company,    Dec.    '         Capital,    $100,000.      Noted,    Jan.    l. 

xa» — San  Benito  &  Rio  Grande  Valle\  liv.  This  coin- 
I...'  completed  plans  for  Its  extensions  from  Santa 
.  Tex.,  t..  La  Lomlta,  Tex.,  and  from  Fernando  to  Alton, 
in     'II    .about     Hi"    miles.       E.    E.    McLellan,    San     Benito. 

i 

Texas      R.R. — See 

»■>     Cot .      i     i  ■■.     (Southern     Pacific    Co.) — This 

in      onstruct    a    28-mile    i  b  Hi  oad    fro 
"re.      William     Hood,    San    Francisco,    Calif.,    is    Ch. 

mthet  n   Pi 

iirnln      ilium  '.       Western      l;v  .      .  ',,        •]  I,  ,  , 

DM   the   •■,  i,  „    lot i      i to    Meadow 

I  distance  of  i»  miles,  n                                    -  ,  nia  St., 
- 

nrnin     Death  Vallej    it. i:      This  compan]    has  I n  In- 

,   mil.    rallwa: 
I    Rj  a  n   i.i  :•  mil   ni    the  Tonapah   .  R.R.  to 

ly  McCarthj    borax   nun.    ,,,   fnyo  County,     w     i>    Cole 
.    Calil      i      Interei  ted. 

51      lci  ordlng    '•'    press    repot  I       .i     D,    U at  i.    and 

i  i  e   planning    to   const  ruct    a    i  6 

U  01 •!     I-.  imlsb  Ka. 


■  inn     The  Republic  ..r   Panama  hat  awarded   ,( 
R      u       HEB  VRD    «     CO       18     Exchangi      Plai  - 

""■   '"ii   I'  ui  i i     i    railroad    In    the   -  I    

Republii     ..i    Panama        i  I ad    will    extei 

on   the  i  ...I-  t,   to   i  '.I  i  Id    i  nd   th<  m  ■    In   I  n  o  b 

•r«*ci tka<Aon '  Concepclon,    t..   the   west 


British  Columbia — Canadian  Northern  Ry. — This  company 
will  begin  construction  work  soon  on  its  proposed  branch 
from  Kamloops,  B.  C.  to  Vernon,  B.  C.  and  south  into  Okano- 
gan Valey.  H.  H.  MacLeod.  Winnipeg.  Man.,  is  Gen.  Mgr.  and 
Ch.    Engr. 

Kettle  Valley  Ry. — This  company  plans  to  construct  a  line 
of  railroad  from  Otter  Summit,  B.  C,  to  Asten  Grove,  B.  C„ 
A.    McCulloch,    Penticton,    B.    C,    is    Ch.    Engr. 

ELECTRIC    RAILWAYS 

Keyport,  N.  J. — The  Jersey  Central  Traction  Co.  is  plan- 
ning to  extend  its  main  line  through  Keansburg.  George 
I.    Brown,    Keyport,   is   Vice-Pres.    and    Gen.    Mgr. 

Wilmington,  Del. — Plans  are  being  considered  by  the  Wil- 
mington &  Philadelphia  Traction  Co.  for  the  extension  of 
its  Washington  St.  line  along  the  Boulevard  to  the  Concord 
Heights    Section.      C.    N.    Cooper,    Wilmington,    is    Ch.    Engr. 

Weston,  W.  Va.— The  Weston  &  Glenville  Electric  Rv.  Co. 
is  preparing  plans  for  t'ie  construction  of  an  electric  railway 
from  Weston  to  Glenville. 

West  I 'a  I  in  Bench,  Fla. — Plans  are  under  consideration 
for  the  construction  of  an  electric  interurban  railway  from 
West    Palm   Beach    to   Lake   Worth. 

+  llirniiiiglinm.  Ala. — The  Birmingham  Rv„  Light  &  Power 
Co.  has  awarded  a  contract  to  LBDWIDGE  &  CAMMACK,  to 
grade   its   proposed    extension    to   Biddle. 

Shreveport,  La. — The  Louisiana-Texas  Traction  Co.  is 
planning  the  construction  of  an  interurban  electric  rail- 
way from  Mansfield  through  Shrevepoit,  Blanchard,  Oil  City 
and  Moon  ngsport  to  Vivian.  A.  B.  Blevins  and  Glen  N. 
walker,   Shreveport,   are  interested. 

Chattanooga,  Tenn — The  Chattanooga  Ry.  &  Light  Co.  is 
considering  plans  for  the  construction  of  "about  five  milea 
of  new  track  in  Chattanooga.  E.  D.  Reed,  Chattanooga,  is 
Engr. 

Nashville.  Tenn. — Tiie  Murfreesboro  Electric  Rj  Co  Is 
making  surveys  for  the  construction  of  its  proposed  electric 
railway  to  connect  Nashville,  and  Murfreesboro.  R  T  Wil- 
son, Nashville,  is  interested.  G.  B.  Howard  &  Co.,  Franklin 
Tenn.,   are   Engrs. 

Central   City,   Kj-.— The    City    Council    has    granted    a    fran- 
chise   for    the    construction    of    the    proposed    electric     railw     - 
Whlch  will    connect    Central    City,    Greenville    and     Drake 
Ky.      \\  .    H.    Netherland.    Louisville,    Ky.,    is    interested. 

Huiikinsville.  Ky. — The  proposition  to  construct  an  elec- 
tric railway  in  Hopkinsville  and  vicinity  is  being  considered 
by    the    Business    Men's    Association.       R,     E.    Cooper    is    Pres. 

of    the    Association. 

Evniixvllle,  Ind. — The   Evansville   Ry.   Co.   contemplates   the 
construction     of    an     electric     railway     to     connect     with     the 
ill.-Kockport     line.       William     A.     Carson,     Evansville, 
is    Gen.    Mgr 

Evansville,    Ind. — The   Public   Utilities   Co,    Is     considering 

the    extension    of    its    line    from     Evansville    to    Woodmcrc        \ 
C.  Blinn.   Evansville,   is  Vice-Pres.  and  Gen,   Mgr. 

+  l.nke   Geneva,    Wis.      i  Rj      8     Light    Co     has 

awarded   a    contract    to    Hie    RAUL.P   CO.,    Patton    Bldg     .Mil- 
waukee,    lor     (he     construction     of     its     proposed     interurban 
IJ     to    connect    Lake    .;■  'ii  i   i.    \\  lit.  n.ii.-r    and    .1.  fC<  I    on 
Noted    Max.    6,    191S. 

Sturgeon    Bay,    wis.    -Surveys    are    being    made    bj     i:     W 
Engr.,    for    the    construction    of    a    propo 
rallwa}    to  connect   Sturgeon    Baj    and    Libert]    Grove. 

Charles   City,   tows     Thi     Wa1  ir    Falls   &    North- 

.    0       is      making      Mlil-'ls      l.n       III.       .-.mMl  n. 'I  in- 
line   from    Mason    <'it\    to    Charles   Clt:       C.    i  >.    Cass,    Water- 
loo,    is    Gen.     Mgr. 

Hutchinson,  Kan.  The  Hutchinson  ,\  Northern  kv.  Co.  is 
making  preliminary  arrangements  foi  the  construction  of  Its 
proposed  line  from  Hutchinson  to  Burrton,  about  ii  miles. 
w.  s.  Thompson,    Hutchinson,   is  Interested. 

Madison,    Kan.     Th<      Union    Traction    Co.     is    consldi 

plans  1 1-  vay  to  Aurori 

on.     D.  ii.  Biggins,  Coffej  \  Hie,   is  pri 
ii.  leiui,    \rk.     Til.    west    ii.i.na   consolidated    Rj     Co 
be.n   organised  to  construct    and   operate  an   electrlo   railway 
In    u.i    Helena.     E    ''    Horner  Ii    Prei     and   John  C    Horner, 
Vice-Pres. 

Corpus    chrisii.    Tex.     The    ■  tl     Street     .v     fa- 

in    Hi       Co      will     build     abOUt     two     miles    of    new     track. 

v.  s.   Helnly,  Corpus  Chrlstl,  is  Secy,  and  Gen.    m 

Texas  City,  Tex,  ired   by   the  Texas 

City  Btreel    Rj     C r  the  construe f  about   three  miles 

of    new     track    In    Texas    Cltj        R     M     Orth,    Ti 

AhsI      G.-ii      Jim      aii.l     Put 
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Uvalde,  Tex. — The  Uvalde  &  Leona  Valley  Interurban 
Ry.  Co.  will  construct  an  electric  railway  from  Uvalde  to 
Batesville,  about  22  miles.  J.  H.  Gearhart,  Uvalde,  is  Gen. 
Mgr. 

Denver,  Colo. — F.  R.  Van  Dusen,  Denver,  is  interested  in 
a  plan  to  build  an   electric  railway  from  Denver  to  Pueblo. 

Miami,  Ariz. — Preliminary  arangements  are  being  made 
for  the  construction  of  the  proposed  electric  interurban  line 
to  connect  Miami  and  Globe.  W.  D.  Pisk  and  associates. 
Globe,    are    interested. 

North  Yakima,  Wash. — The  Yakima  Valley  Transporta- 
tion Co.  contemplates  the  construction  of  new  track  from 
North  Yakima  to  Moxee  City,  about  12  miles.  J.  W.  Boschke, 
Portland,  Ore.,  is  Ch.   Engr. 

WilkeNboro,  Ore. — The  United  Rys.  Co.  will  extend  its  line 
from  Wilkesboro  to  Banks,  about  two  miles.  J.  E.  Mahaney, 
Portland,   is   Pur.  Agt. 

Stockton,  Calif. — The  Stockton  Electric  Ry.  Co.  has  been 
granted  a  franchise  by  the  Board  of  Supervisors  to  extend 
its  line  on  El  Dorado  St.  Frank  W.  Webster,  Stockton,  is 
Gen.    Mgr.   and    Pur.   Agt. 

Port  Burwell.  Ont. — The  Norfolk  &  Elgin  Ry.  Co.  is  being 
organized  for  the  purpose  of  constructing  an  electric  railway 
from  Simcoe  to  Port  Burwell.  Price,  Garvey  &  Co.,  Toronto, 
are  interested. 

Sarnia,  Ont. — The  Sarnia  Street  Ry.  Co.  is  preparing  to 
extend  its  line  along  the  river  bank  of  Sarnia.  William  Wil- 
liams,   Sarnia,    is    Ch.    Engr. 

Sudburv,  Ont. — The  Citv  Council  has  granted  a  franchise 
to  the  Sudbury-Copper  Cliff  Suburban  Electric  Ry.  Co.  to 
construct  and  operate  an  electric  railway  from  Sudbury  to 
Copper  Cliff,  and  from  Sudbury  to  Coneston.  L.  L.  Forest, 
Sudbury,    is   interested. 

Toronto,  Ont. — The  Toronto  Ry.  Co.  is  considering  plans 
for  the  extension  of  its  Queen  St.  line  in  Toronto.  R.  J. 
Fleming,   Toronto,    is  Gen.   Mgr. 

Waterdown,  Ont. — The  citizens  of  Waterdown  are  con- 
sidering plans  for  the  construction  of  an  electric  railway 
from    Waterdown    to    Hamilton,    and    Georgian    Bay, 

LIGHT,   HEAT    AND    POWER 

Hartford,  Conn. — Bids  will  be  received  until  11  a.m.,  Feb. 
14,  by  the  Board  of  Contract  and  Supply  for  alterations  in 
the  heating  plant  of  the  high  school  at  an  estimated  cost  of 
$20,000.  Plans  are  on  file  at  the  office  of  Engrs.-in-Charge, 
R.  D.  Kimball  Co.,  6  Beacon  St.,  Boston,  Mass.,  or  with  W.  H. 
Scoville.  720  Main  St..  Hartford.  Joseph  Buths  is  Secy.  Bd.  of 
Contract   and   Supply. 

It  is  reported  that  the  New  York,  New  Haven  &  Hart- 
ford R.R.  will  build  a  new  transformer  station  at  Spruce 
St.   The   building  will   be   of   brick. 

Syracuse,  .V.  V. —  (Official) — The  following  bids  were  re- 
ceived by  the  Board  of  Trustees  of  the  New  York  State 
College  of  Forestry,  Syracuse  University,  on  Jan.  27,  for 
the  plumbing  and  gas  fitting  in  the  new  building  and  tem- 
porarj  power  house;  John  R.  Walsh,  Syracuse,  N.  Y.,  $9700; 
Burns  Bros.,  Syracuse,  $10,970;  Young  &  Power,  Syracuse. 
$11,X22;  Edward  Jov  Co.,  Syracuse,  $11,990;  R.  T.  Ford  Co- 
Rochester,  $13. fill;  Wells  &  Newton.  Ave.  B  and  17th  St.. 
New   York,   N.   Y..   114,250. 

Bids  for  the  electrical  work  in  the  same  buildings  were 
as  follows:  Edward  Jov  Co..  $r>S00;  Robert  E.  Handlin, 
Syracuse.  $6398;  Conduit  Electric  Co..  Syracuse.  $6399;  T. 
F, rich    Jacl     or      [ni   .    94    John    St.,   New   York,   N.    Y..    $6689. 

Bide  foi  the  heating  and  ventilating  were  as  follows: 
Edward  Joi  ' '"  .  ■ji.«h;  Frank.  Leavery,  Syracuse,  $2fi,l6S; 
William  E.  Lape,  Syracuse,  $26,168;  J.  J.  Horan  &  Co.,  Troy, 
N.  y„  $27,783;  R.  T.  Ford  To..  $28,498;  Edward  P.  Bates. 
Syracuse,  $28,967;  John  Danforth  Co.,  Buffalo,  N.  Y.,  $29,150; 
Wells  &  Newton  Co.,  New  York.  $31,142;  Raisler  Heating  Co., 
129  Amsterdam  Ave.,  New  York,  N.   v..  $31,400. 

I  (inkers.  V  %.  The  Board  of  Aldermen  has  decided  to 
extend  th<  ornamental  lighting  system  on  Warburton  Ave. 
to  Glenwood  Ave.  on  South  Broadway  to  the  city  line,  on 
Palisade   A.ve    to   Ashburton   Ave.  and   on   Ashhurton  Ave. 

Elisabeth,  N.  J. —  (Official)  Bids  will  be  received  until  s 
p.m.,  Feb.  12,  by  the  Board  of  education,  «'itv  Hall,  for  a 
complete  electrlc-powei    plant,  consisting  or  engines,   genera 

toi         srltcl ard,   eti      In    the    Battln    High   School   at    Sooth. 

,ui    Broad   and    Williamson  sts.     The   Richard    i>    Kim 
.   16   Wesl   88th  St.,  New   York,  N.   v..   Is  Engr.     Thomas 
•    i      Hall,    Elizabeth,   is   Business   Mgi     oi 
the    Bd    of   Edu<  atlon 

Perth    \ !■•  ■>•>> ,    \.   .i.     The    Cltj    Council    considers    the    in- 
itlon    of    a    municipal    electric-light    plant    in    connect 


Johnstown,   Penn.     I'    '      reported    that    the   Citizens    Light, 

■  i   <  !o.   will  extend   It     transml   i lines  to  Echo, 

ii     v.  .i   on,   Johnstown,    li    Pur     \r .  t 

s,,,iiii    Bethlehem,    Penn.     The    Borough    Council     has    ap- 
point) '  i  ommit  I in    estlmatei      oi    Install- 

pl ii    S h     Bet  hlehem 

City   Engl 

Baltimore,   Hd.     '  ! atl  , ,  ,i    bj    the    Board 

,,(■    pU|  i  i  Ing    the    western    pump 

In   Dm |  ■•"■  er    plant    to    i  ur 

ii  v    ror    lighting    thi  di  pat  tmi  nt,    lm  

dam,    the    nitration    plant    at    Lake    M< bollo 

irlous    pumping    stations       Ezra     n     Whitman    is 
■ 

In. Mil.  I 

•  i n  bonds  foi    the  In   tallatlon  "i    i    munlal 

He  \riimr.   Ohio     It  I      '■  poi  '■  .i    '  i  rthui     Brli  It 

nl    '"■' 
.,.i    win    Install    '  wo  additional 

rill    bi    !■■  cm    iii    i ■    spring 


ec, 

VI. 

hi- 
DC 


Anderson,  Ind. — The  Superintendent  of  the  municipal  e 
trie-light  plant  has  recommended  to  the  Board  of  Pu [ 
Works  the  installation  of  two  new  boilers  and  new  t 
erators.  The  Board  also  contemplates  the  installation)! 
an    ornamental    street-lighting    system. 

Lawrenceburts,    Ind. — It    is    said    that    an    additional 
and     generator     will     soon     be     purchased     for     the     mu„lt 
electric-light    plant   to  provide    current    for    a   day   service.1 

♦Kalamazoo,  Mich. —  (Official) — Rids  will  be  received  iii 
Feb.  16  by  the  City  Clerk  for  the  purchase  of  equipment  i! 
in  use  in  the  municipal  electric-lighting  plant,  but  whicl 
about  to  be  replaced.  For  further  details,  see  advert' 
ment  under  Contracts  to  Be  Let.     C.   L.    Miller   is  City 

Belvidere,     111. — The     Illinois     Northern     Utilities     „ 
purchased    a    site    on    the    Kishwaukee    River    at    Main 
the    purpose    of    erecting    a    central    power    station    to 
electricity    to    cities    and    towns    within    a    radius    of   25 
of    Belvidere.      W.    B.    Shearman    is    Local    Mgr. 

Baldwin,  Wis. — It  is  reported  that  the  Baldwin 
Co.  will  install  a  new  generator,  and  establish  a 
service. 

Juneau,  Wis. — It  is  reported  that  the  establishmeni 
municipal    electric-lighting    system    is    under    consider: 

Wauwatosa,  Wis. — The  special  committee  of  tin- 
of  Commissioners  of  Milwaukee  County  for  the  tube; 
sanitorium  has  recommended  for  acceptance  the  bid 
Andrew  Keiling  Co.  at  $19,661  for  the  electrical  work  in 
new  sanitorium  now  building  at  a  cost  of  $  "ill  0,0  00.  Bids 
the  heating  and  ventilating  system  are  now  being  rece 
Louis   G.    Widule,    Milwaukee,    is    County    Clk.      Noted   Dec 

Kagle    Grove,    Iowa — Bids    will    be    received    until 
by    the   City   Council   for  electrical    work,   plumbing   and 
ing    in     the     new     city    hall     and     lire     station     ] 
Samuel   Middleton   is   City   Clk. 

Lohrville,  lown — At  a  recent  special  election,  the  q 
tion  of  installing  an  electric-lighting  system  was  carried. 

Ottnmwa,  Iowa — It  is  reported  that  the  Ottumwa  R; 
Light  Co.  will  erect  a  transmission  line  to  Bloomfieli 
furnish    electricity    for    lamps    and    motors    in    that    town. 

Osborne,  Kan. — Press  reports  state  that  the  City  Cot 
is  considering  plans  for  remodeling  the  municipal  eleci 
light    and    power    plant. 

Kearney,  Neb. — An  election  will  soon  be  held  to  vol 
the  question  of  a  bond  issue  of  $12,000  for  the  establii 
of    a    municipal    electric-light    plant. 

Joplin,  Mo. — It  is  reported  that  the  Empire  District  E 
trie  Co.  will  issue  $120,000  in  bonds  for  the  improvement 
extension   of  its  system.     David   D.   Hoag.   Joplin,   is  Secy. 

Bryan,  Tex. — The  Bryan  Commercial  Club  is  intereateo 
a  project  to  establish  a  municipal  electric-light  plant  at 
estimated   cost   of   $30,000. 

Norman,  Okln. — It  is    reported    that    the   Norman    Milling 
Grain     Co.    will    install    a    2000-kv.-a.    generator     within 
next   month,   and   will   purchase   a   225-hp.    Diesel   engine. 

Lebanon,  Ore. — The  Lebanon  Lumber  Co.  is  asking  a 
year  franchise  to  install  and  operate  an  electric-light  . 
power  plant  in  the  city.  The  question  will  be  submitted 
the   voters  at  a  special   election. 

Wallowa,  Ore. — The  City  Council  considers  establishlm 
municipal  light  plant.  L.  A.  Reinaman,  Freewater,  Ore., 
been  employed  to  estimate  the  cost  of  a  plant  and  dlstr 
ing    system. 

Aval Calif. — The  City   Trustees   will   call    a    specli 

tion    in    March    to    vote   on    the    question    of    issuing    bo 
$12,000  for  the  construction  of  a  municipal   gas  plant. 

+  Snn  Francisco,  Calif.— The  Panama-Pacific  Internatio 
Exposition  Co.  has  awarded  a  contract  to  c,  It.  HOLANDI 
at  $14,904,  for  the  erection  of  arc  standards  on  the  Blxpi 
tion    grounds 

The  Merchants  ice  .v.-  Cold  Storage  «'o.  will  erect  a  poi 
plant  at  Lombard  and  Montgomery  Sts.  Edmund  Kollofrt 
560    Belvedere    St..    is    tin-     \nh 
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HerbertHvtlle,    V   J.      Press    reports   slate    that    the   Board' 

Ch ii     Freeholders     of    Ocean     C t\      considers     the     erSOl 

of  a    bridge   over    the    Manasquan    Rivet    at    Hcrbertsvlllt 

+  <  liirliiu.     P« (Official)       The     Board     of     Coinnil: 

oT    Clarion     t'ountv      has    awarded     the     contract     foi 
300    n.    span    bridge    ovei     the    Clarion    Rlvci     to    WHIT 
.v.-     IHKIII.,     Union    Trust     llldg..    I  lui  rishtii  g.     Penn.,    at    $1 

Noted     .Ian       29 

Chariest \\ .    Va.     The    Charleston    Interurban    It. 

is   said    to    I insldcrlng    the    erect I    a    steel    bridge 

infill    II.    long        S.    Miller    Oallahoi.     Box    9»4,     is    Snpt. 

+  \l Oi.    I. a.      The    I  'iiiiiin  Issioners    nl     Fulton    County   ha 

awarded     a trad      to     the      MACKI.l:      CRAWFORD      0 

STRI'CTIl  IN    I'll.,    221    22  .    Hiiinl     I'.hlg  .     \l  Inula,    at      ill 
to,     painting     ami     repairing     Various    bridges. 

Mobile,  11a,  [Official!  I'm  will  he  received  until  ii" 
Pel,  •;  In  I  he  CH  \  Coming  Ion,  i  In,  the  eoustrin  llmi  i 
rote     .  ii  1  v.i  I      oi,      Wilkinson     St.      hct« ' 

I Hid       I'''  "I       a      .one,  ele      hi 

inn        ii     SI        Vnlhiinv      Si         The     approximate     I H.     ol 

' I  II       Plllana     Is     Com,  Wright     Smith  ' 

I'll  log, 

Niishvlllr,    Trim.       (Olllelal)        \     lolnl     giim  in  It  t  ee, 

Ing     lh<     Clt\     ..i     ".  ,    Ii  villi       !•!■  III    "ii    '  'oiiiil  J  .     in. I    the    I 

v  lllc    .v      Nashville     It  II       •  .1     I''      10      Frcclnll 

Kr,  .    I    ,n,|     Klyei        I    II      Ineel  ing      I'll  .      Nnsln  lllc,     lo     pi. 

.ml    MiipervlMe    the    const  met  I  on    of    a     reinforced    id''    v 

duet       OVel        I  In        I  all  I I  it       Clo\  ■    land       St.         TIlS     *» 

i     I  coi i  lai Il   |80,000 
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igton.  Ky. — It  is  reported  that  the  City  Commission- 
i  to  erect  a  viaduct  over  railroad  crossings  in  South 
on.     H.  G.   Meiners  is  City  Engr. 

tville,  Ky. — It  is  reported  that  the  Louisville  &  Nash- 
1;.  is  having  plans  prepared  tor  a  new  viaduct  to 
:ed  in  South  Louisville.  W.  H.  Courtenay.  Louisville, 
Cngr. 

Elton,  Ohio — The  Emergency  Committee  of  the  Board 
nissioners  of  Butler  County  has  instructed  the  City 
r  of  Hamilton  to  prepare  plans  for  a  steel  or  concrete 
to  be  erected  at  High  and  Main  Sts..  to  replace  the 
troyed   by   the   floods   of  last    spring. 

Wert,  Ob;,. —  (Official)  —  Bids  will  be  received  until 
far.    4    by    the    Board    of    Commissioners    of    Van    Wert 

for     the     construction    of    abutments    for     the    Owens 

York  Township,  and  the  Sheets  Bridge.  Wiltshire 
Ip.  Bids  will  be  received  for  the  above  abutments 
i  all  concrete  or  all  sandstone,  or  part  piling  and  con- 
r  part  piling  and  sandstone.  Charles  Showalter  is 
County  Comrs.  Noted  Jan.  1  and  29. 
erville.  Iowa — (Official) — Bids  will  be  received  until 
.U-.    5,    by    the   Board   of  Supervisors   of   Emmet  County 

erection  of  a  concrete  bridge  over  the  Des  Moines 
It  will  have  three  60-ft.  spans  with  a  2S-ft.  roadway. 
dder  must  furnish  his  own  plans.  Charles  A.  Root  is 
Audr.      Noted   Oct.    23.    1!>13. 

iird.   »b. —  (Official) — The   Board  of  Commissioners  of 

County    has    awarded    the    contract    for    the    erection 
i     of    all    county    bridges    during    the    year    to    J.    M. 
F,    Fort    Collins,    Colo.       Noted    Jan.    29. 
•r     Lodge,     Mont. — The     Board     of     Commissioners     of 
County  has  awarded  contracts  for  the  erection   of  two 

one  over  the  Little  I'.lackfoot  River  below  Avon,  and 
er  over  the  Big  Blaekfoot  near  Helmsville  to  PEP- 
t  HARRINGTON,  .Missoula,  Mont.,  at  $25411  and  fctS&O 
vely. 

!•■  ml .-II.-,-.  Mo. — Bids  will  be  received  until  Feb.  13  by 
missioners  of  Jackson  County  for  the  construction  of 
ete  rib  arch  bridge  on  the  Blue  Ridge  Blvd.  at  Ray- 
It  will  b«.  about  14:'.  ft.  long,  and  will  cost  $10,000. 
I     &     Harrington,     Kansas     City,     Mo.,     are     Engrs. -in- 

n.   Tex. — The   Commissioners   Court    of   Bastrop    County 
Bred   an  election   for  Feb.  17  to  vote  on   the  question  of 
"00    in    bonds    for    repairing    bridges    and    roads    in 
in    Precinct. 

left.  Wash.  -Bids  will  be  received  until  Feb.  21  by  the 
8ioners  of  Pierce  County  for  the  construction  of  a 
any  truss  span  bridge  on  concrete  abutments  over 
•rairie  Creek  at  Burnett.  J.  L.  Wadsworth.  Tacoma, 
ty   Audi. 

alis.  Wash.  Bids  will  be  received  until  Feb.  16  by 
imlssioner  of  Lewis  Countv  for  the  erection  of  a  steel 
about    220    ft.    long,    near    Chehalis.      John    S.    Ward    is 

Kngr.      1 1.   W.   Monfort  is  Audr. 

teaano,  Waali. — Bids  will  be  received  until  Feb.  16  by 
ard  of  Commissioners  of  Chehalis  County  for  the 
of  a  bridge  over  the  south  bar  channel  of  Grays 
■.  between  Bay  City  and  Laidlaws  Island.  R.  G. 
s  County   Audr.     Noted  Jan.   29. 

inn,  Uash. — It  is  reported  that  the  Northern  Pacific 
1  at  once  erect  a  bridge  across  the  Half  Moon  Yards 
ace    the    present     structure.       It    will    be    of    steel    and 

and  is  estimated  to  cost  $20,(1(10.  II.  E.  Stevens,  St. 
linn.,    is    Engr    of    Bridges. 

incur.  Ore. — The  County  Court  of  Douglas  Count)  has 
zed   the  erection  of  a  steel   bridge  over  the  North    Fork 

Umpqua     River    near     Kellogg.       The     estimated     cost 

.n.leini.  <'aiif.-  It  is  reported  that  the  contract  for  the 
of  the  bridge  over  the  Arroyo  Seco  River  al  llunt- 
e  has  been  awarded  to  MTTNOZ  &  MUNOZ,  Cen- 
dg..  I, ns  Angeles,  at  $46,466.  Plans  were  prepared 
.  Noble,  Countv  Surv.  of  Los  Angeles  County.  Bids 
ceived   Jan.    19.      Noted    Jan.    1",. 

na,  sn»u.     it  is  reported  that  the  Canadian  Pacific  Ry. 

it.  bridge  over  its  tracks  ai  Hamilton  St.  It 
of  reinforced  concrete  with  a  wood  floor,  and  is  esti- 
tn    cost   about    :?:::,. I.llii.      c;.    Armstrong,     Beginn.    is    Supt. 

Buildings. 
irouv.T,    ii.    c.     (Official)— Bide    will    be    received    by 

•  I  Cockrell,  Secj  Burrard  Inlet  Tunnel  ,»;.  Bridge 
ter  Cotton  Itldg..  Hastings  St.,  Vancouver,  until  noon, 
for  the  construction  of  i  bridge  across  the  Second 
i    of    the    Burrard     inlet     to    connect    Vancouver    and 

inn -oin  er.     Noted  Jan.  22. 

\\  \ti:h     SI  ppi.i — IRRIGATION 

>n.  Mass.  Bids  will  be  received  bj  the  Metropolitan 
nd  Sewerage  Board  until  Feb  28  for  360  tons  of  86- 
12-ln  c.l  pipe  and  special  castings.  Dexter  Hrackett, 
Is    Ch,    Engr, 

I  n>iii.    >in»«.     (oiiieial)     plans  an-   being   prepared    b 

I.Blake,    Boston,    Mai     .    foi    n ^tension  of  the  water 

Int    Mansllel.l       Thc>     will    Include    the    construction    of 
■nrvolr,     the    extension    of    the    water    mains    ami     the 

pumping  engine  in   the  pumping   plant. 
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«».'.    It.    ^ .     Tie     i  i    .,i    i  !onti  ad     niii    Buppl]    has 

i    the    CAM1  >EN    I  Ri  IN    \v<  IRKS,    Phil  i 

peim  .it       !  i  i    ton     foi    tui  nlshlng    « ater   pipe 

H  i oi    the    W  itei    Bureau, 

| t«in.    \.    . .      According    to    press    reports,    the    Sylvan 

ltsr  Co.  I  <  onl  racl   for  ib 

pipe  lin.    from  the  Roai reservoli    to  the  Sylvan 

Mrvolra,    t..   PRANK   GEORGE,    Rome,    \'.    r.     Noted 


Pouglikeepsie,  X.  Y. — Press  reports  are  to  the  effect  that 
plans  are  being  prepared  by  Ernest  W.  Clarke,  East  Pleas- 
antville,  for  the  construction  of  a  dam  and  reservoir  at 
Melzingah.      Estimated   cost,    $200,000. 

Milltowu,  N.  J. — Plans  are  being  prepared  bv  Clyde  Potts. 
Consult.  Engr.,  30  Church  St.,  New  York,  N.  Y.,  for  the  con- 
struction of  water  and  sewer  systems  at  Milltown.  Esti- 
mated   cost,    $70,000.      C.    W.    Waddington    is   Secy.    City    Comn. 

National  Park,  IV.  J. — The  Borough  Council  has  granted  a 
franchise  to  the  Fort  Mercer  Water  Co.  for  the  installation 
of  a  water  system   in   National  Park. 

\  underbill.  Penn. — The  construction  of  a  water  system  at 
Vanderbilt    is    under    consideration. 

♦  Baltimore,  Md. —  (Official) — Bids  will  be  received  by  the 
Board  of  Awards  at  the  office  of  the  City  Register,  until  11 
a.m.,  Feb.  IS,  for  Contract  No.  22,  for  the  equipment  for  the 
filtration  plant  at  Lake  Montebello.  Ezra  B.  Whitman  is 
Water    Engr. 

Asheville,  IV.  C. — The  city  contemplates  an  expenditure  of 
$50,000    for   the  construction   of   a   water    plant. 

Wellsburg.  W.  Va. — Bonds  for  $15,000  have  been  voted  for 
the  improvement  of  the  water  system.  C.  W.  Rine  is  Mayor. 
Noted    Dec.    11. 

Austell,  lia. — Bonds  for  $25,000  have  been  voted  for  the 
construction  of  water  and  sewer  system  at  Austell.  C.  J. 
Shelverton.   is  Mayor. 

Blackshear,  Ga. — Bonds  for  $5000  have  been  voted  for  the 
improvement  and  extension  of  the  water  system  at  Black- 
shear. 

Bogalousa,  I/a. — The  Great  Southern  Lumber  Co.  con- 
templates the  extension  of  its  water  system  in  Bogalousa  and 
vicinity. 

Ville  Platte,  I.a. — Bids  will  be  receive*  by  the  city  until 
Feb.  12  for  the  construction  of  a  water  sj-stem.  Plans  have 
been  prepared  bv  W.  B.  Roberts,  Engr.,  Opelousas,  Da.  Esti- 
mated cost,  $20.1101).  C.  A.  Thompson  is  Citv  Secy.  Noted 
Sept.   25. 

C'aniiihellsville.  Ky. — Plans  are  being  prepared  by  H.  K. 
Bell,  Engr.,  Lexington,  for  the  construction  of  a  water  sys- 
tem   at   Campbellsville. 

♦  Carlisle,  Ky. —  (Official) — The  Mayor  and  City  Council 
have  awarded  contracts  for  the  construction  of  a  water  sys- 
tem as  follows:  Constructing  dam  and  reservoir.  MATH1AS 
&  ROGERS.  Carlisle;  motors  and  pumps,  BELKNAP  HARD- 
WARE Co..  Louisville:  pipe.  AMERICAN  CAST  IRON  PIPE 
CO.,  Troy,  N.  Y.;  tank  and  tower,  CHICAGO  BRIDGE  &  IRON 
WORKS,  Chicago,  111.  Bids  were  received  Feb.  2.  Noted 
Jan.   29. 

IViles,  Ohio — Bonds  for  $10,000  have  been  voted  for  the  ex- 
tension of  the  water  system.  Lewis  Rummell  is  Chn.  of  the 
City   Council. 

Detroit,  Mieh.---P.ids  will  be  received  by  the  Water  Com- 
missioners until  Feb.  17,  for  valves  and  special  castings.  H. 
S.    Sharkey    is    Secy,    of    Comn. 

Muskegon  Heights,  Mich. —  (Official) — Plans  are  being  pre- 
pared by  the  W.  J.  Sherman  Co..  Consult.  Engr..  The  Nasby. 
Toledo,  Ohio,  for  increasing  the  water  supply  at  Muskegon 
Heights. 

Chicago,  III. — Bids  will  be  received  by  L.  E.  McGann, 
Comr.   Pub.  Wks.,   until   Feb.    14,   for   valve  basin  covers. 

Moline,  III.-  -Bids  will  be  received  by  C.  V.  Johnson,  Comr. 
of  Accounts  and  Finance  until  Feb.  26.  for  installing  new 
equipment  for  the  water  system.  F.  J.  Postel  &  Co..  Fisher 
Bldg.,   Chicago,    are    Engrs.      Noted,    Oct.    30. 

Chelsea,  Iowa — (Official)  —  Bids  will  be  received  by  'the 
Town  until  noon.  Mar.  2.  for  the  construction  of  a  watei 
system.  E.  B.  Harper,  Grand  Ave.  Temple.  Kansas  City, 
Mo.,    is  Consult.    Engr.      Noted    Jan.    22. 

Douglass,  Kan. — All  bids  received  by  C.  A.  ogg.  City  Clk.. 
Jan.  26,  for  the  construction  of  a  water  system,  have  been 
rejected.     New   bids   will   soon   be  asked.      Noted  Jan.    15. 

r.sltou,  Kan. —  Bids  will  be  received  by  the  city  until  Feb, 
25  for  the  construction  of  a  water  system.  Estimated  cost 
$27,000.  Boyd  Candler  is  City  clk.  and  Henrici.  Kent  X 
Lowry,  Reserve  Bank  Bldg..  Kansas  City,  Mo.,  are  Consult. 
Engrs. 

Lebo,  Kan. — Worley  &  Black,  Engrs,  Kansas  City,  are 
preparing  plans  for  the  construction  of  a  water  system  at 
Lebo.       Estimated    cost    $21. ). 

i.i.ng  Pine,  \eb.  Bonds  have  been  voted  for  the  construc- 
tion  of  a    Standplpe   and    the   general    improvement   of   the    u 

ter  system. 

Niobrara,     Neb.       Bids     will     be     received     by    Georgi       \ 

.    Vilage   Clk..    until    Feb.    24.    for    the   construction 
water     system.        Estimated     cost,     $12,250.       Grant     .<•     Fulton, 
Lincoln,    Neb.,   are    Engrs.      Noted    Dec.    18. 

Omaha.    \'cl>.      Tin      Watei     Board    is    considering    plans    for 
the    installation    of    a     Is    in.    suction    pipe    from    the     11 
station     to    the     river.        Estimated    cost.     $6000, 

i  nU.rsit,     Place,    Neb.     Bids    will    be    i Ived     b] 

Gates  until   Feb,    ii   for  drlllini         well       i    the  water    system 

SiiMiIh.     Colo.      The     construction      Of     tWO     additional 

voiis    to   cosl    120,000    ims    i n    recommended    to   the   Co 

b]    ii    Q    \ii  m.  iii.  n,   Engr.,   i  >.  nver. 

+<  h.iiui.  Wash.     The  Lake  Chelan  Land   8    i Btmenl  Co 

has    a  war 1    coutraetl     I"    LEONARD    '  '1    H  in,     foi 

the  Installation  ol    i     Iphon  pipe  line,  and   to  HENRY  ORA7 

Chelan  foi    thi    con   ti  ucl of  a  wati  butio 

Dlvlsli  '  and   I 

Coi mull,.    Wash.     (Veils   S    Morris,    Engrs..    VVenat 

have   prepared   plans   for   the  construction   oi    b    water  system 
ai  '  lonconnullj . 

Tacoma,  Wash.-  The  city  is  preparing  to  replace  with 
Bteel   pipe,    the   Greet     Rlvei    n '    stave   pipe   line   whli 

'    ■'  |  i  |  I  |.       \\   .  i  •       ,1 

s«.   Paula  or,-.     The   City   Council    is  considering    plai 

■  Ion    of    a     water    system. 
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i  ..lion.  Calif. — Plans  have  been  prepared  and  have  been 
approved  bv  the  Citv  Council  for  the  construction  of  a  new 
reservoir.      Estimated   cost,   $5000.      Noted  Nov.    13. 

Montn  ue,  Calif.  —  Plans  are  being  prepared  by  U.  S. 
Marshall, "jfingr.,  Sacramento,  for  the  construction  of  a  muni- 
cipal water  system  at  Montague.  Estimated  cost,  $2o,000. 
John  S.   Musg.ro ve   is  Town   Clk. 

•  Montreal,  «ue.-[ Official)— Bids  w-ill  be  received  by  the 
Board  of  Commissioners  until  Mar.  3  for  the  construction  of 
a  filtration  plant.  Plans  are  on  hie  at  the  office  otHering  A: 
Fuller  Engrs.,  170  Broadway,  New  York,  N.  T.  L.  N.  benecal 
is  Secy,   of  the   Bd. 

•Ottawa,  Ont. — Bids  received  by  the  City  Clerk,  Feb.  3, 
for  (a)  about  42  miles  of  54-in.,  (b)  32  miles  of  58-in.  pipe, 
as  follows:  Canadian  Steel  Pipe  Co.  Montreal  Que,  (a) 
$2,513,797,  (welded);  (b)  $2,353,807,  (welded);  (a)  $2  296,4.io, 
ilock  bar);  (b)  $1,303,550,  (lock  bar);  Dominion  Bridge  Co., 
"     050,    (welded);    (b)    $2,832,970,    (welded);    (a)    $3,340,- 


inesman  Tube  Co.,  Montreal,  (a)  $:^43..2.,8  .  P)  ».,.i.o,  ..,., . 
,-ssen  &  Co.,  Rhenish,  Prussia,  (a)  $3 ,i ''0,582:  (b)  *  3.  *>»>*.; 
;  Ferrum  Ltd.,  London,  (a)  $4,066,030;  (b)  $3  6 -o,91u 
tish    Cast    Iron    Founders    Co.,    London,    (a)     $3,8b7,09b,    (D) 


Thys 

001 

Brit— 

$3,501,632.     Noted  Dec.  IS 

Kerrobert,   Sask  — Bids  will   be   received   by   J.   W.   Lauman, 
Secy.-Treas.,    until    Feb.    28,    for    laying    three    miles    of    water 
mains;    pump    house;    steel    water    tower,     water     pipe 
specials,  valve 


and 
Chip- 


^ould 
and    $807,657    for   a 


nd  hydrants  and  pumping  machinery. 

man   &  Powers,    Winnipeg,    Man.,    are   Engrs. 

Calgary,  \lta. — A.  W.  Ellison,  City  Water  Engr.,  l.as  pre- 
pared plans  for  the  construction  of  a  pipe  line  for  the  muni- 
cipal water  system  as  follows:  39-mile  line.  $2,159  6  id;  38- 
mile  line.  $2,128,763:  36-mile  line,  $1,977,322;  32-mile  line,  $1,: 
718,434.  For  pumping  water  from  Bow  River  the  cc 
be  $1,119,835  for  a  40,000,000-gal.  supply  - 
20,000,000-gal.   supply. 

SEWERS 

I).. St.. n.  Muss. — Bids  will  be  received  by  the  Supply  De- 
partment until  Feb.  24.  for  c.-i.  frames  and  covers  for  sewer 
work.      D.    Frank   Doherty   is   Supt. 

Corning,  X.  Y. — The  State  Board  of  Health  has  recom- 
mended the  construction  of  a  sewage-lisposal  plant  at  Corn- 
ing. Estimated  cost,  $70,000.  Lewis  N.  Lattin  is  Mayor. 
BTew  York,  X.  Y. —  (Borough  of  Brooklyn) — Bids  will  be 
3  by  Lewis  H.  Pounds.  Pres.  Borough  of  Brooklyn, 
until  11  a.m..  Feb.  19,  for  construction  of  sewers  in  various 
streets. 

KofbeNter,  X.  Y. — The  State  Board  of  Health  has  approved 
plans  for  the  construction  of  a  sewage-disposal  plant  at 
Rochester.      E.    A.    Fisher    is    City    Consult.    Engr. 

Waterloo,  X.  Y. — Bids  will  be  received  by  the  Board 
of  Trustees  until  Feb.  18,  for  the  construction  of  a  sewage- 
disposal  plant,  according  to  plans  prepared  »y  Morrison  Ac 
Farrington.    Inc.,     Engrs.,    Syracuse.      Noted    Nov.    27. 

Milltovvn.    X.   J. — See   item   under  Water   Supply-Irrigation. 
I'erth    Unboy,    \.  J. — The   Board   of   Aldermen    has   author- 
ized   tto-    installation    of    a    sewer    system    in    Chapman    Aye., 
with    receiving    basins    and    manholes,    to    connect    with     the 
line   in   Stocton   St. 

Woodbrldg-e,  V  J. — Bids  will  be  received  by  the  Town- 
shjp  Committee,  until  8:30,  Feb.  18,  for  sewer  construction. 
Andrew    I  Pownship   Clk. 

iiinitinKioa,  w.  Ya. — The  city  contemplates  the  construc- 
tion of  a  branch  of  the  Fourth  Ward  trunk  sewer  to  cost  $10,- 
000. 

Aimteii.    «.n.   -See     item     under     Water    Supply-Irrigation- 
Jackson,  <;a. —  Plana   are    being    prepared   by   Hi.-  .1.    I'.     Mc 
Crary  ,  ,     Ga.,  for   the  construction  of  a  sewer  sys- 

timated  cost,  $23,0oo.     Noted  .Inly  31.   1913. 
Cleveland,    Ton.      Bdndc     tor    $75,000    have    been    sold    for 

nil    Improvements. 
PayettevUle,    Tenia.     The    citizens    are    considering    an    ex- 
tol   1 i "   ti  lotion    of   sewers. 

Padncah,    K>      The    city    will    construct    a    sewi 

,    between    Perkins  Creek  and  Trimble 
st.      i:   i    ■         I     o 

Dai  ton,  Ohio     1  I  Hi  posal  plant 

Ion.     ii    m.   Waiti 
Lorain,   Ohio     BIdi     w  111    bi  C.   Q.   A   hi  nbach, 

until    Fen  I  Ion. 
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supervise  the  construction  of 


Springs,     Mont. —  (Official) — The     Gerhli. 
ring    Co.,    Billings.    Mont.,     will    design  M 
lplete  sewer  system. 


+  Chillientlie,  Mo. — The  i-ulitrart  to  ln\  Oiniil  ft.  of  1" 
1600  ft.  of  15-in.  and  1100  ft.  18-in.  sewer  has  been  awa. 
to  BYRON  B.  STEVENS,  Chillicothe.  \V.  L.  Wanamak" 
City    Clk. 

Tulsa,  Okla. — Bids  will  be  received  by  the  City  Au. 
until  Feb.  12  for  sewer  construction  in  District  No.  90 
C.   Hughes   is   City   Engr. 

Salt  Lake  City,  Utah — Bids  will  soon  be  received  for 
completion  of  the  Ninth  South  St.  storm  sewer.  The  estin 
cost  is  $20,000.  R.  P.  Morris  is  Street  Comr.  and  Sylv 
Q.   Cannon   is   City    Engr. 

Bremerton,  Wash. —  (Official) — Bids  will  be  receiveil 
the  City  Council,  until  Feb.  23,  for  the  construction  of  se' 
on  Fifth,  Sixth,  Seventh,  Eighth  Sts.  and  Broadway.  12- 
and  S-in.  concrete  pipe  will  be  used.  The  estimated 
is  $16,500.     J.  C.  Adams  is  City   Engr.      Noted  Dec.   18. 

•  him.  Wash. — Plans  are  being  prepared  by  Loui. 
Kelsey,  Engr.,  Selling  Bldg..  Portland,  Ore.,  for  the 
struction   of  a  sewer  system   at   Elma. 

Seattle,  Wash. — The  City  Engineer  has  prepared  plan 
the  construction  of  sewers  in  East  56th  St.  Estimated 
$10,000. 

Toppenish,  Wash. — C.  H.  Green,  City  Engr.,  has  subm 
to  the  Council  plans  for  a  septic  tank,  and  the  installati. 
pumping  machinery  for  the  sewer  system.  The  estin 
cost  is  $15,000. 

The  Dalles,  Ore. — The  City  Council  will  build  a  septic 
in  connection  with  the  sewer  system  at  an  estimated  co 
$7500. 

+  l'ortlniul.    Ore. — The    contract    for    constructs 
in    East    19th    St.    has    been    awarded    to    EDWARD    SA? 
BERG,   Portland,  at  $5000.     Vitrified   pipe  is  to  be  used. 

+  Berkeley,  Calif. —  (Official) — Bids  were  received  Ja> 
for  an  intercepting  and  storm  sewer  and  the  contract 
awarded  to  T.  J.  SHEA,  Berkeley,  at  $52,505.  Other  In 
were;  H.  E.  Franks,  $54,301;  K.  Ehrhart.  $60, 372;  Thurst 
H.MiVv,  f  67. 025:  Bates  norland  ,t  Ayers,  $67,104;  Ti. 
Bros.,  $68,189;  Contra  Costa  Construction  Co..  $69,206. 
Ham  Heafev,  $71,246;  R.  C.  Storie.  $78,771:  and  M.  till 
$85,926.  J.  J.  Jessup  is  City  Engr.  \V.  J.  Seaborn  is  i 
Clk.     Noted  Jan.  8. 

+  Kinu.Nlnirg,  Calif. — The  contract  for  constructing  ai 
system    has    been    awarded    to    C.    D.    VINCENT,    Oaklan 

si, .'.197,    less    $4400    for   the    septic    tank   which   was  award 
JOHNSON   BROS..    Fresno. 

Los   Angeles,  Calif. — Bids  will  be  received   by   tli 
Public  Works  until  Mar.  2,  for  the  construction  of  the  A 
de  la  Brea  storm  sewer.     The  estimated  cost  is  $613,400. 

Pasadena,    Calif. — The    City    Commissioners    havi 
plans    of   the   northeast   storm   drain    assessment   district.' 
cost  is  estimated  at  $90,000. 

Ik-San    Francisco,    Calif. — The    Panama-Pacific    Internal 
Exposition    Co.     has    awarded     the    contract    to    the    11 
TIBBITIS    CONSTRUCTION    CO..    at    $14,300    for    the   In 
tion    of    a    storm    sewer    in    the    Western    section    of   thrJ 
position   grounds.      Noted   Jan.    8. 

+The  contract  for  the  construction  of  sewers  in  Si 
and  Loksle\  Ayes.,  lias  been  awarded  i  ,  K.M'.I,  I0HN1I 
at  $19,80. 

Plans    are    being    prepared     for    the    installation 
system    in    in.-e.on    St.    between    Washington    and 

+The     Boaid     of     ruble       Works     has     awarded     Ii 
to     EDWARD     MAI.I.KY,     at     $193. 311     for     the    col 
the   Mile    Rock    sewer.      Noted    Jan.    22. 


alt.     II.    C.      Citj       Engil i       i'.-ise>       I, 

20  miles  of  sewers    throughout  the 


Eaqnli 

plans   for 

Vnneoiiver,   II.  <'.-    The   i'it\    Sewer    Department    i 
construct    the  sewer  system  of  the   East    End   hctw-i 
Ave.    and    Clark    Drive.      A    main    trunk    sewer   to   cost   Jl 
will   be  built   on    Raymur  si. 
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STREETS  AND  ROADS 
on,  Mass. — Bids  have  been  readvertised  and  will  be 
1  until  Feb.  16  by  the  Dept.  of  Public  Works,  for 
,g  of  Ihe  artificial  stone  sidewalks,  and  asphalt  or 
ic  pavements  for  the  year  1914.  L.  K.  Rourke  is  Comr. 
Wks.     Noted  Jan.  S. 

rtt'ord.    Conn: — Contracts     for    state     road    work     have 
varded    as    follows: 

ns  of  Danbury,   Newton  and  Bethel,  about   26,200  lin.ft. 
ie    stone    macadam    construction    on    the    Newton-Dan- 
ike,    to    JOSEPH    MASCETTI,    Torrington,     Conn., 

n  of  Old  Saybrook,  about  7200  lin.ft.  gravel  con- 
n  on  the  Ferry  road,  to  the  CONNECTICUT  GOOD 
&  CONSTRl'CTI.  >.\  I'd.  New  Britain,  i'niiii,  at  ST;:im, 
n    of    Franklin,    about    3650    lin.ft.    of    gravel    construc- 

the    Hartford-Norwich    Turnpike,    to    the    BRISToW 
,v      KXOWLES     CORPORATION.     Narragansett     Pier, 

|6824 
ti    of    Orange,    about     22,6.)2    lin.ft.    concrete    construe- 

the    Milford     Turnpike,     to     C.     W.     ULAKESLEE     & 
\e\v    Haven,    Conn.,    at    $5S,707. 

0  of    Ellington,    about    Sir,0    lin.ft.    gravel    construction 

is  Road,  to  the  A.  V1TO  CONSTRUCTION  COR- 
ION,  Thompson,  Conn.,  at  sln.n.'.v  List  of  bidders 
'eb.    5. 

ford*  Conn. — Bids  for  state  road  work  were  received  by 
e  Highway  Commissioner   Feb.   2.   as  follows: 

1  of   Watertown,    about    3460    lin.ft.    native    stone    mac- 
.o     or    gravel     construction     on     the     Woodburv     Road: 

si,  Torrington,  Conn.,  (a)  S7176:  (b)  $6362;  Bar- 
D'Aurio,  Waterbury.  Conn.,  (a)  $13,314;  A.  D.  Bridge's 
DC  Hazardville,  Conn.,  (a)  $7764:  Louis  Longhi  & 
,  Torrington,  Conn.,  (a)  $6672;  (b)  $597S. 
n  of  Clinton,  about  3100  lin.ft.  macadam  construction 
Beach  Park  Road.  Frank  Ai  rigoni  &  Brother,  lliddle- 
onn.,   $7S29. 

i    .,1"    Oxford,    about    6S20    lin.ft.    native    stone    macadam 

ill)     construction     on     the     Oxford     Center     Road: 

&    Brother,    Torrington,    Conn.,    (a)    $12,405:    (b) 

A.    Rossi.    Torrington,     Conn.,     (a)     $14,267;     lb) 

John    do    Michiel    &     Brother,    Torrington,    Conn.,     (a) 

(b)     $9703;    A.    D.     Bridge's    Sons,     Inc..    Hazardsville. 

in     S13.622;     Barbara     &     D'Aurio.     Waterbury.     Conn., 

262;     Co)    $  12,ii  iv    Kellog    &    Gregory,    Danbury,    Conn., 

S29;    ib)    $9666:    Bristow    Brothers    .V   Knowles  Corpora- 

rr.-iL.-a  a  sett    Pier,    R     [.,(<-.)     512,  S55;    (b)    $11,367;    Pier- 

gineering    &    Construction     Co.,     Hartford,     Conn.,     (a) 

Glochester,  about  7670  lin.ft.  native  stone  macadam 
gravel    (b)    construction    on    the    Hartford-New    London 
i         Ahern    Construction    Co.,    Willimantic,    Conn.,     (a) 
(b)    $16.55H;    Robert   G.    Miller   Contracting  Co..   Bloom- 
,nn..    (a)    S17,.'{n.",;    lb)    $13,074;    Antonio    Vito    Construc- 
Thompson,    Conn.,     (a)     $ls.s2n;     il.)     *lt,7in.     A 
.>;•     Sons.     Middletown,     Conn.,     (a)     $22,3ns;     il,)     $16,- 
istow      Bros.     &      Knowles     Corporation.     Narragansett 
I.,   la)    $ls.067:    lb)    S12.77H:   Frank   Arrigoni  &   Brother, 
iwn,     Conn.,     la)     $1s,mi7:     tb)     $14,910;     Piersen     Engi- 
&    Construction    Co..    Hartford.    Conn.,     mi     si  s. :;:;;,  tai : 
W.    Tryon,    Meriden,    Conn.,    (a)    $15,114;     ib)    $11,690. 
outhberry,  about  6200  lin.ft.  native  stone  macadam 
;    (b)    on    tin-    Southford    Road.      Kellogg    &    Greg- 
nburv,    Coon,    ai)    $11,319;    lb)    t"557;    Caeser    A.    Rossi, 
ton.   Conn.,    (a)    $12,326;    (b)    $9370      \     I'     Bridge's   Sons, 
Bardville,    Conn.,    la)    $11,483;    Loins    Longhi    &    Brother, 
ton,    Conn.,     (a)     $10,469       Ib)     -7.",97,     Barbara    &    D'Aurio. 
irv.   Conn.,    (a)    sn;.:!72:    (b)    si<>,225.    Piersen    Engineer- 
'., m  noting    Co.,    Hartford.    Conn.,    (a)    $12,09S;    Bristow 
Knowles    Corp.,    Narragansett    Pier,    K     1.    (a)    $10,742; 
12:    II.    L.    Armando    &    Co.,    Jamaica     Plains,    Mass.,    (a) 
(b)     $6211:     John     de     Michiel     .V     Brother,     Turlington. 
16;    i  1m    {7524 
oi    vVlllington,   about    all"   lin.ft,    gravel   construction 
River    Road.       A      Brazos    ,v    Sons,     Middletown,    Conn., 
Ambrosia.      Hartford.     Conn.      $10,807.60;      Antonio 
nstruetion    Corp.,    Thompson,    Conn.,    $77:11;    Ahern    Con- 
Corp.,    Willimantic.    Conn.    $7793;    Porcaro   Construc- 
Wtlllmantlc,    ''.him.    $S751;    A     I'     Bridge's    Sons.    Inc., 
lib-,    Conn  .     (8577. 
olumbia.    about     1,;. :,77    lin.ft      native    stone    ma- 
el    construction    (bi    on    the    Hartford-Wllli- 
Turnpike.      Antonio    Vito    Construction    Corp.,    Thomp- 
I  i  )     $31,630;     il,)     $21,116;     A.    D      Ambrosia,     Hart- 

; 9:     .  in     530  96  I        \      l>      Bridge's    Sons. 

Bardville,    Conn,     no     $36,796;      \      Urazos    &    Sons.    Mnl- 

,  .  la  i  (88.1  15,  1 1.)  (32.020  90  Robert  G.  Miller 
ting    IV,     Bb.oniio  1.1.     Conn,     i.o     (33.578;     (b)     (22     01 

i.i     ,*.     i:- \ii. nil.  tow  a.    i  '.inn  ,     i,o     s:i6.770; 

I)  Bo  il-.  ,    Jr.,   Co  .    I'a  ,,1    ,  poi  t.    Conn  .    CO    $39.- 

(30,140;    A     I),   Cadwell.    Now    Hrl 

(28,647:    Porcaro  Const  nut  ion  Co.,    Willimantic,  Conn., 

\    c    st, ■,  oi,.  rg,   .li  .   c,,,,i ,.,,  tine    i  'o  ,    West    Hart- 

|  I.,         a;    I  II 

1 1.,  ai  i      12.660     1 1  n  i  i         i  a  \  el     const  ruct  ion 

.  i Ho'    I  lerbv    lo    Do-    Mill',, r.l    'I'm  n 

Englni                          '   'or  i  '  in  lion     i '..  .      Hail  to,  ,|.     Conn.. 
Job,,    de     Mo  lii.  1    &     Brother,    Torrington     I  '.am      -  16 
W      bi                             Sons,     New      Kim  en      I  'nnn       -  Ifi  031  : 
i      Itoad  ' ■    .   "       B.  ilaln. 

\        1  1        B:  ol    ",   '■       Son  In.  II       !n  I'd  villi'.     I  a,,,,,   . 

Robert    <;      Mill,  a     Contracting    Co..     nioomfleld,    Cnn, 
A.     D       \  in  In  o :  In.     il-.'  1 1 ....  i      i  a  no      Prank 

I  *    it,  .a  i,.        \t  ,,i,ii.  ton  ii     i  !onn  Brazos   A 

-..,.  n    Conn  ,  (IS  806     R    i  ■    Plerci      ri      Co      Brld    t 

H.   1   Idi  ■  '      l:      in I    Hill,    l.i 

•    lil..    Mlll'oi  .1.  I'.,,,,,  .    $  I  6,27s  ;  Caesar  A     Rossi, 

I    Of    Ma.ll-.oli.     about     31.200     In,   I  I       -i    ol.  ,1     ,  onstl  111  I  1.01 

ii  1 1 1  >  1 1 .  ntloii    .a    a    o  ii  i\  •       torn 

g    on     til.      Nol  111     Ma.llsoi,     Itond  B       I  .       Bi.   i  ....    .1.    .    I 

oi  I      .  ' i       ,  I))     $32   ".  'i'       I  .oil     & 

Iddb-tou  ,,,     Conn        .  .  .      126 ■. 

Knowles    '',,,  p..    I  Pier,    R      I  .     (n)     $22,- 

i  .  oiiu.bi  Siizi...   Meriden,   Conn.,   (0)    $26,159; 


A.  D.  Ambrosio,  Hartford,  Conn.,  (b)  $29,424:  A.  Brazos  &  Sons. 
Middletown,  Conn.,  (a)  $26,4b9;  (b)  $29,297;  Piersen  Engineer- 
V!,%  ,£i  Construction  Co.,  Hartford.  Conn.,  (a)  $25,0&5;  (b) 
*T  ,'4 *,V.  ,tr,Sese.r  -£..  Rossi,  Torrington,  Conn.,  (a)  $25,425; 
lb)  $30,129:  A.  C.  Sternberg.  Jr.,  Construction  Co..  West 
Hartford,   Conn.,    (a)    $23,556.      Noted  Jan.    29. 

*  Albany,  X.  Y. —  (Official)— Bids  will  be  received  by  the 
State  Commissioner  of  Highways,  Albany,  until  1  p.m..'  Feb. 
13,  for  highway  improvements.  John  N.  Carlisle  is  Comr., 
and  R.  K.  Fuller  is  Secy.  For  particulars,  see  advertisement 
under   "Contracts  to  Be  Let." 

+(ieneva,  N.  R. — The  contract  for  resurfacing  Section  No. 
3  of  the  Geneva-Cnnai Magna  Highway  has  been  awarded  to 
J.    VS.    BRENNAN   CONSTRUCTION   CO..    Geneva,    at    $21. "7s 

New  York  X.  Y — (Borough  of  the  Bronx)  —  (Official) — Bids 
will  be  received  by  the  Pres.  of  the  Borough  of  the  Bronx. 
Douglas  Mathewson,  until  10:30  a.m..  Feb.  20.  for  repairing 
asphalt  block  pavement  and  setting  curb  in  various  streets: 
for  furnishing  and  delivering  150,000  gal.  of  tar  road  oil  and 
for  furnishing  and   delivering  200,000   gal.   of  asphalt   road   oil. 

Oaklyn,  \".  J — The  Borough  Council  has  passed  an  ordin- 
al!. ■.■  tor  curbing  and  guttering  White  Horse  Pike  from  Lake 
Newton  Ave.    to  Greenwood  Ave. 

Baltimore.  Mil. — Bids  will  be  received  by  State  Road  Com- 
missioners. Garrett  Bldg..  Baltimore,  until  12  M.,  Feb.  24th 
for  the  construction  of  33.77  miles  of  State  Highway  as  fel- 
lows: One  section  along  the  Belair  Road  from  end  of  "Contract 
B-8  toward  Kingville,  about  4.64  miles  long,  of  macadam, 
concrete,  or  bituminous  concrete,  in  Baltimore  County,  under 
Contract  B-9;  one  section  of  road  in  Carroll  County  along  the 
\\  estminister-Manchester  Road  from  liver's  Entrance  to  Sher- 
man's Line,  about  9.1  miles,  under  Contract  No.  Cl-6;  one  sec- 
tion in  Dorchester  County,  between  Brookview  and  Sharp- 
town,  about  5.95  miles  in  length,  of  concrete  or  macadam 
No.  .074;  one  section  along  the  Emmitsburg  Pike  from  New 
Harmony  Grove  five  miles  north  about  5  miles  long;  resurfac- 
ing in  Garr  tt  County,  under  Contract  F-15;  one  section  along 
the  Frederick  Pike  from  Lisbon  to  South  Branch  of  Palaps ■-.. 
River  about  5  miles  long,  of  resurfacing  in  Howard  County 
under  Contract  No.  6:  one  section  along  the  National  Pike 
from  Piney  Grove  to  Sutton,  about  3.57  miles  long  of  resurfac- 
ing, under  contract  0164  in  Garrett  Countv;  one  section  of  road 
between  Easton  and  Dove-  Bridge  about  0.70  mile  long  of 
concrete  or  macadam  under  Contract  No.  0114B-Talbot  County- 
one  section  along  the  National  Tike  from  Allesanv  Countv  li  in- 
to or  near  Harvey,  about  4  miles  resurfacing  under  Contract 
No.  W-11.  Washington  County.  Plans  and  specifications  are 
obtainable    from    O.    E.    Weller,    Chn.    of    Comn. 

Baltimore,  Mil.— Bids  will  be  receive.!  by  the  State  Rond 
Commissioners.  Garrett  Bldg..  Baltimore,  until  noon,  Feb  17 
for  the  construction  of  various  roads.  Plans  are  on  tile  at 
the   office  of  the   State   Road   Commissioners.     O.   E,    Weller   is 

Bids  will  be  received  until  Feb.  is.  by  the  Board  of 
Awards.  City  Hall.  John  Hubert.  Acting  Pres.,  for  the  con- 
struction of  12.300  sq.yd.  of  sheet  asphalt.  2500  sq  yd  of 
granite  block.  6100  sq.yd.  of  granite  block  repaying,  1200 
sq.yd.  ol  vitrified  block  and  580  sq.yd.  of  scoria  block  on  con- 
crete base,  on  Howard  St.  from  Baltimore  St.  to  Armorv  PI 
and  Richmond  St.  from  Park  Ave.  to  Howard  St.  R  Keith" 
Compton    is   Chn. 

Baltimore,  Mil. —  (Official) — Bids  were  received  Jan  29 
by  the  Paving  Commission  for  la)  Contract  73.  ib)  Contract 
.1.  lor  paving  various  streets  as  follows:  p  Klaiini'-an  ,v 
Sons,  ia)  (200.657.  ib)  (74,014;  B  P  Reddington,  (a)  $199,- 
278;  N.-wton  Paving  Co..  ia)  (204.210;  Baltimore  Asphalt 
Block  &  Tile  Co..  (a)  $22::. 2^7.  ii.i  S71.009;  American  Ravine 
&  con  tract  inn  Co.  (a)  $  l  :c,.7i>s.  ii.i  (64.604;  Southern  Pav- 
ing Construction  I'.i,  iai  $207,273:  and  Warner-Quinlan  Asp- 
halt   Co.,    ia)    (205,307,    On    $7l.vs7 

+  ll.il«imore.  Md. —  (Official)— The  Paving  Com  mission  has 
awarded  Contract  No  80  for  paving  various  streets  to  MAR- 
TIN J.  BEACH.  8   Beck  Ban.-.   Baltimore,  at    (72,900      K    Keith 

Compbton    is    Chn.       Noted    Feb.    5. 

Easton,     Md.— (Official)      Bids     will     be     received     by     the 

County   Commissioners    of   Talbot    County    until    noon.    1-Yh     24, 
lor    Hie    Construction    of    one    mile    of    State    Aid    Highway      I'l.-in 

may    be   s.-.n    at    the   office   of    the   state    Roads   Commission, 
Bun .-.    M.l       Joseph    B.     Harrington   is  Clk.     Noted   Jan,   29. 

Fairmont,    \\ .    Vm.      (Official)— Bids    will    soon    be    received 
I.-     the    comity    Court    oi     Marlon    County,    for    tin-    construc- 
tion  of   iv   miles  .. i'   brick    and   concrete  roadway  in   the    Man 
a    District       .i     Russell    Wilson,    Washington,    I'.-nn.    Is 

City      Bimr.        Noted     July      in, 

+'i'"iiii>n.    i-'ln.-  (Official)      Bid      "  ■  i .     received    Jan     30,    by 

the    commissioners    of    Hillsborough    County,   as    follows,    for 

...i    Six-mile   creek.    ,i,i    Riverview,    (c)    Harney,    (d) 

Nebraska       A  \  o  .      (,)       West      Coast,      ill       Baxsliore      Blv.l 

Plant   city   (west):     P,  A,   Fowler  Construction  Co.,   (a)    (116, 

862,   (b)    $25,667.    (c)    (47,297,    (d)    (93.644,    (e)  I    (97.- 

i     140,609;     EDWARDS    CONSTRUCTION     CO.,    Tampa. 

i. Ill    (awarded   contract),    (b)   (23,639,    (c)    (49,012,    id) 

s::i.lv..     ...       i       24,     (f)     Ji.il.9  2ii     (awarded     contract) 

$57,881  :    R,    M     I    o  101      I  b  I       14.4  16,    ...     M7.816, 

,     .  0  193;    s.  u    I'll  ERN 

PAVING     c.  ,\TC  VOTING (b)  13,    (O 

032,     (e)     (18,7  II  14.877,     (g  i     (37,212 

(awarded    contract);     Manama     Pavins     Co.,    -  i)    no    bid,     (b) 

(C)     149,418,    nil    |  19,126  19.    <ff) 

141,108;     R      I       Davl        countj     to    furnish    all    mat.  rial,     (a) 

,    (C)    $16,69        (d)  -"-.Ol 

I  id 

+  Bi.i      « ...  e    oi cm     80    In    connect  Ion    with    p  i 

tor   furnishing   brick    for   the   above    named    roadi       The 
tract    has  been  award.-. I   to  the   i-'!\oi.Y    BRICK   <^\.  at   $247,- 
960      .1  mi.      Riddle  i-    Engl     01    Roads      Noti  d  Jan    8, 

+  1. nke     <  luirl.M.      In.       The      Police      ,lurj       lias     awarded      the 

.  ...ii  i  ..  t    for    material    amounting    to 

to   J      \     TR1   ITT     i    ike    Chat  lei      i     W     THOMPSON, 

i    t,    Tex.,    and    V     V      ROG  BBS,    I  ... 
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+  Xew  Orleans,  La. —  (Official) — The  contract  for  the  con- 
struction of  a  highway  in  New  Iberia  Parish  has  been 
awarded  by  the  Board  of  State  Engineers  to  W.  E.  GERllNb, 
Remy,  La.,  at  about  $10,000.  W.  E.  Atkinson  is  State  High- 
way  Engr.      Bids  were   received    Feb.   2.      Noted  Jan.   15. 

Opelousa,  L,a. — Bids  will  soon  be  received  by  the  Police 
Jury   for   the   construction   of   six   miles   of   roads. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  at  the 
office  of  the  Director  of  Public  Service.  City  Hall.  Cincinnati, 
until  noon,  Feb.  16,  for  the  improvement  of  Nash  Ave.,  from 
Van  Dyke  Ave.  to  its  western  terminus,  by  grading,  setting 
concrete  curb,  paving  the  roadway  with  brick  and  construct- 
ing the  necessary  drains  and  inlets.  Philip  Fosdick  is  Dir. 
of  Pub.  Serv.  „ 

(Official) — Bids  will  1..-  received  by  the  Commissioners  ot 
Hamilton  County,  Cincinnati,  until  noon.  Mar.  6,  for  the  re- 
construction of  the  Geist  Road,  from  the  Cleveland,  Cincin- 
nati. Chicago  &  St.  Louis  R.R.  tracks  at  Elizabetntown,  in 
Whitewater  Township  to  Cleves  and  Dugan  Cap  Road.  Fred- 
erick E.   Wesselmann  is  Pies,  and  Albert  Reinhardt  is  Clk. 

+Terre  Haute,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  the  Joseph  Mulliken  Road  on  East  Wabash  Ave., 
Harrison  Township,  has  been  awarded  by  the  Board  of  Com- 
missioners of  Vigo  County  to  the  BOWBN  CONSTRUCTION 
CO.,  at  $49,647.     Nathan  G.  Wallace  is  Audr.     Noted  Jan.   15. 

Kscanaba,  Mich. —  (Official) — All  bids  received  Jan.  31  by 
the  Board  of  Road  Commissioners  for  macadamizing  6.S  miles 
■  if   road   have   been   rejected.      R.   P.   Mason   is  County  Engr. 

Moline,  111. —  (Official) — Bids  will  be  received  by  the  Board 
of  Local  Improvements  until  11  a.m.,  Feb.  IS,  for  paving  van- 
mis  streets.  Plans  and  specifications  are  on  tile  at  the  office 
of   I. yle  Payton,  City  Engr.     Noted  Jan.   S. 

+  'i;iM;iiil,ci-.  Wis. — The  Department  of  Public  Works  re- 
ceived bids  Jan.  26  and  awarded  contracts  for  paving  A* 
blocks  of  alleys,  totaling  $85,000.  to  SCHCKTTE  CEMENT 
CONSTRUCTION  CO.,  7  contracts:  Ll'IUIi;  ( ).  li-ISTER  4 
contracts:  MILWAUKEE  GENERAL  CONSTRUCTION  CO.,  11 
contracts:  J.  DONAHUE,  3  contracts:  D.  M.  SEDDON  CO.,  1 
contract:  CEO.  J.  MARKEY,  2  contracts:  ARTH1  R  r  ROEM- 
MING,  3  contracts:  FREDERICK  HILDKHRAM  >.  1  con- 
tract: and  the  DEAN  CONSTRUCTION  CO.,  1  contract 
Frederick   G.    Simmons   is  Comn.   of   Pub.   Wks.    Noted   Jan.    --• 

+MonticeUo,  Iowa— (Official) — Bids  were  received  Feb.  4 
by  the  City  Clerk  for  paving,  including  curb  and  gutter,  and 
the  contract  was  awarded  to  F.  K.  HAHN,  Cedar  Rapids. 
Iowa  at  $12,463.  M.  Tschirgi  &  Sons,  are  the  City  Engrs. 
C.    J.    Northrop    is   City    Clk. 

Minneapolis,    Minn.— (Official)— Bids    were    received    Feb.    3, 

foi    ir,(i. bbl.    of  Portland   cement  as  follows:      Lehigh    Port- 

-nt    Co.,   Mason    City,    La.,   at   $1.69;    Chicago   Portland 

Cement   Co.,   Chicago.    111.,    at   $1.70,   Landers,    Morrison,    Christ-. 

Co..  Minneapolis,  at  $1.65,  Universal  Portland  Cement 
Co.,  Chicago.  111.,  $1.67,  Atlas  Portland  Cement  Co..  HannibaL 
Mo  at  $1.70;  Shevlin,  Carpenter  Co.,  Minneapolis,  at  $1.65.  K. 
E.     Alexander    is    City    Pur.    Agt.      Frederick    F.    Cappelen     is 

(OfflcTai) — Bids  were  received  Jan.   31   for  175.000  sq.yd.   of 

yellow    pine  creosoted  wood   blocks  as   follows:      (a)    4-in.,    (b) 

3>£-in.,   (c)   flange,   (d)  strips;  A.  W.  Van  Hafften,  Minneapolis, 

(a)    $1.47%.    (b)    $1.2X%.    (c)    $0.10.    (d)    $0.02   per   ft.;    Colonial 

ote    Co.,     Louisville,     Ky..     (a)     $1.80,     (b)     $1.60,     (c)     no 

bid,     (d)    $(1.(11,',,    per    ft.:    Kettle    River    Co.,     Minneapolis,     (a) 

$1,447,    (b)    $1,287,    (c)    $0.12,    (d)    $0.02    per    ft.;    Chicago   Creo- 

...    Chicago,    111.,     (a)    $1.59,     (b)    $1,394,     (c)    $0.10.    (d) 

pel     ti   .     Republic    Creosote    Co.,    Minneapolis,     (a)    $1.47, 

Mi)    $1,295,    (c)    $0.10,    (d)    $0.(11  %    per    ft.      Noted    Jan.    22. 

+  Minneapolis,  Minn.-  (Official) — The  contract  for  the  con- 
struction of  175,000  sq.yd.  Of  creosoted  wood-block  paving 
i  n  warded  to  the  KETTLE  RIVER  CO..  Minneapolis, 
Minn.,  at  -I  28  per  sq.yd.  F.  W.  Cappelen  is  City  Engr.  and 
Kossuth    E.    Alexander    is    Pur.    Agt       Noted  Jan.    22. 

+Sloux  Fall*,  S.  D. — -(Official) — The  contract  for  about 
15,it00  sci.vd.  of  asphaltic  concrete  paving  on  Prairie  \\>- 
has  li.-.  ti  awarded  by  the  City  Commissioners  to  the  C  II 
VTKINSON  PAVING  CO.,  W:i  t.rtown,  S.  IV,  at  $1.63  per  sq.yd. 
Walter   C     Leyse    is    city    Audr.      Noted   Jan.    1. 

Independence,    >i".     Bids    will    be    received    by    the   Count] 
ii...  i-     of     Jackson     County,     until     Feb.     24,     for 
,,,:, ,-.-..                    the    Harris    Road,    and    the    OTalllngford    Road 
rartli     Cit]     Rocl     Road   to   the  '  '■<  andi  lew    R 

...  ,11    i,.-    ,  eceiced    l,v    tin-    County     Highway     Kngineer 
I  Feb      -    foi      radini    and  draining  the  road   from  Green- 
■  .1   .      i     !.75  mill 

4  n. mi-i. .ii.  Tex.     The   Cltj    Council    has    awarded    contracts 

i !...,-.  i  -i .    tor     '■  -  ■      ii  om    Ma  n    to    Travis 

sis    t..  the    i.t  REKA   CONSTRUCTION  CO.,  at    $11  iO     Preston 

i  -.  .      o!      vvi      i-i  ldg<     in    Wa   hlns  ion     \  \ .-     to    the 

•i  THERN   WE8TRUMITE  CO,  al  $6600:     Preston  Ac.-,   from 

.    the    EUREK  \    CONSTRUCTION    CO., 

Bkldraore,   'i  <•».     The  ...    6    of    Bee 

fOl       '    '       tO     1 I     I .a. I     mil- 

Tyler,  Tex,        urvi  idi      n    I  hi     [Judaic    Dla- 

i  ...,.i  Impi  ■■'■  ■  mi  li       i    F   <  i.i.  m   la  I  '..11111  y  Jud    ■ 

Pawnee,    Okla.      (Ofl  1  lal)     The     Bei  li na     1 '.• 

■    1 ...  1 1 1 . ,     v.  1 1 1   prepan    plan 
•  he    bui  Ini  '  portion   or   th  1 

its  clt;      Th  I  cost  of  the  ^ 

\\  nun. .-.    Idaho      Bid  hi     received    In    the 

. 

Seattle,    Wash, 

The 

+  Mi    Mini.,  III.-.      Hi' 

. .  .1.  .1     to    tha 
I.LY  CO.,  B  '  Portll at 


Hemet,  Calif. — Frank   Oswald,   Johnson    Bldg.,   Los  . 
was    low    bidder    at    $40,466,     for    improving     various 
Noted  Jan.    15.      C.   M.    Dietterich   is  City   Clk. 

+  I.11S  Angeles,  Calif. — The  contract  for  grading  and 
Verdugo  Road  has  been  awarded  to  the  FAIRCHII 
MORE-WILTON    CO.,    Los    Angeles,    at    $27,797. 

+  1  'nsadena,  Calif. — The  Janss  Investment  Co.  has  awat 
the  contract  to  CHARLES  A.  BALDWIN.  Pasadena,  at  $2 
for  the  construction  of  petrolithic  pavements  in  Ramona  Aq 

+  Rnseville,  Calif. — The  contract  for  nearly  two  mileJ 
paving  in  various  streets  has  been  awarded  to  BURN!' 
DA   ROAS,   Sacramento,   at    $17,000. 

Sacramento,    Calif. —  1  Official) — Bids    will     be     received  j 
the    State    Highway    Commission,    Forum    Bldg.,    until    " 
Feb.    24,    for    constructing    highways    in    San    Mateo 
Diego   Counties.      The    roads   will    be    built    of   concrete, 
tin    B.    Fletcher   is    Highway    Engr.      Wilson    R.    Ellis   is 
Noted  Jan.   22. 

Sacramento,  Calif. —  (Official)  —  Bids  were  received  by  1 
State  Highway  Commission.  Forum  Bldg.,  Feb.  2.  for  a 
structing  a  State  Highway  in  (a)  Ventura  County,  (b)  Sa* 
Cruz  County,  (c)  San  Bernardino  County,  (d)  El  Dor" 
County,  (e)  Kern  County.  Sec-.  E.  ifl  Kern  County.  Sec.  D,  li 
Can  Luis  Obispo  County,  Sec.  A,  (h)  San  Luis  Obispo  Con 
Sec.  C,  as  follows  w.  w.  Atkinson.  I.os  Angeles,  (a) 
189;  Leigh  G.  Garnsey,  Los  Angeles,  (a)  $139,193; 
P.-nneliaker.  Los  Angeles,  (a)  $107,681;  Carl  Loonard 
Angeles,  (a)  $81,544;  Martin  S.  Foss.  Berkeley,  (b) 
Hard  Bros.,  Sacramento,  (b)  $57. 667 ;  James  H.  Smit: 
Francisco,  (b)  $71,117;  Niman  &  Alward,  Turlock.  (t 
472;  Moffett  &  Mead,  San  Francisco,  lb)  $63,485;  — 
A.  L.  Stone  Co.,  San  Francisco,  (b)  $75,487;  J.  C.  Alle 
Francisco,  (b)  $56,388;  Mahonev  Bros.,  San  Francis. 
$61,917;  (e)  $37,417,  (f)  $63,254;  the  P..  A.  Davidson  Co 
ing  Co.,  Monrovia,  (c)  $13,498;  Louis  Ferrell,  Porno 
$12,708;  Hudson.  Johnston  Construction  Co..  L 
(c)  $18,441;  Harv.-y  M.  Hanawalt.  Lordsburg,  Ic)  $lU 
John  D.  Marsh,  Los  Angeles,  (c)  $16,115;  Arthur  S.  L& 
Smith's  Flat,  (d)  $56,411;  Geo.  S.  Benson  ,V:  Sons,  Los  Angi't, 
le)  $24,127,  (f)  $32,161.  lg)  $65,826.  ill)  $34.7X4;  P.  A.  &C. 
Howard,  Los  Angeles.  ie)  $39,038.  if)  $49,946;  Tayloi  .- 
Berliner,  Los  Angeles,  (e)  $27,538;  W.  A.  Dontanville,  Pi- 
dena,  (g)  $61,297,  (h)  $41,067;  Blanchard.  Brown  Co.,  '1 
Francisco,  (g)  $79,338.  (h)  $43,704;  Geo.  W.  Martin  &  W 
Sacramento,  (g)  $73,7S7;  Mayer  &  Lewis.  Venice,  (g)  |. 
729,  (h)  $52,445.  Wilson  R.  Ellis  is  Secv.  of  the  Comn.  Nc'l 
Jan.  22. 

+  San  Diego,  Calif. — The  contract  for  grading  Point  U'i 
Ave.   has  been  awarded  to  J.  W.  CALBACK.  at  $9792. 

+  San  Diego,  Calif. — The  contract  for  paving  State  St.,  f  1 
B  to  Kalmia  Sts..  has  been  awarded  to  the  FA1RCHTLD-G- 
MORE-WILTON  CO.,  Los  Angeles,  at  $37,040. 

+  Santa  Monica,  Calif. — The  contract  for  improving  Eld 
St.  has  been  awarded  to  the  S.  C.  CONTRACTING  CO.,  Man 
St.  and  the  Speedway,  Ocean  Park,  at  $31,264.  John  A', 
Morton    is    City    Engr. 

INDUSTRIAL  WORKS 

Bridgeport,  Conn. — Plans  are  being  prepared  by  t 
Fletcher  Engineering  Co.,  1009  Broad  St..  for  the  erectlorl 
a  three-story  and  basement  addition  to  the  Connecticut  E- 
trie  Mfg.  Co.  The  building  will  be  of  brick  and  mill  i- 
struction,  and  will  cover  an  area  of  51x150   ft. 

Ml. any.  N.  Y.— It  is  reported  that  bids  will  lie  recril 
by  C.  G.  Ogden.  Arch.,  59  State  St..  for  the  erection  of  a  I  • 
story  refrigerating  and  cold-storage  plant  for  the  BeverwX 
lire  wing  Co.     T.  F   Murray  is  Vice-Pres. 

1'i.iigiiU.  .  i.-i.  .  N.  V. — The  De  Laval  Cream  Separator  C(l 
planning  to  erect  .111  addition  to  its  plant,  to  cost  ftfct 
•'-'nil,- 

Rochester,  N.  V. —  Bids  will  be  received  by  Cordon  As  N 
den.  Archs..  for  the  construction  of  a  two-storv  and  Imseirl 
factory,    for  Henry   Swill.    72   Spring  St..    Rochester.      The  «* 

pany  manufactures  gold  leaf. 

+Bayonne,  V.  .1. —  The  contract  for  the  election  of  the  pl'l 
for  the  Standard  oil  Co.  has  been  awarded  to  II.  I).  HES*1 
CO.,  3L'(i  Fifth  Ave.,  New  York.  N.  Y.  K.  A.  Kills,  26  llroad* 
New    York,    is    Arch.      It    is   reported    that    the   cost    Is   $1,000.' 

Kearny,  \.  ,1.— The  Business  Men's  Hygeia  Ice  Co,  '3 
erect  an  addition  tO  Its  plant  on  Passaic  Ave.  The  COi^ 
esttln. at     $35,000.       Joseph     P.     Kin,, Ian.     Harrison,    la   Tl 

■Vconrk.     V     .1.       The     Summer      Ml'g.      Co.      will     el'eCl     I     ' 

Story    factory,    30x75    ft.,    for   the    manufacture   of   badge*. 

Newark,  V  J.  The  Essex  Countv  P.rew,r\  Co  will  1 
an    Ice    plant,     10x100    ft.,    to    have    a    .li  i  1  >    capacity    of   SO  tonv 

■Wonrk.    V    .1.      Gottlieb    &    Co..    Newark,    N      I, 

Hire.     1    I. rick    factory.   25x1lMl   ft.      Plans   h.'lvc  been  pnmj 

by    IImo.iii     K.e.iiohn.     \  r,  h        Tin-    .-Miin.,1,  il    mst    Is  |^H 
+  ri<lNl>iirgli.   IVnn.      The   1011lr.nl    lor  creeling  thealS-lM 

brick    ..ml    ni.     warehouse   at    Magnolia    and    Liverpool    1 

fm     Ho-    MeKlnne\     Mlg      Co      has    In  en    .near. I.-. I    to    111.     HEN 
SI1KNK    CO.,    I-  llblg..   at     ilioul     -111.1.111.1.       Noted    Feb.  I' 

Hull re.    Mil.-     (Olll.-lal)       The    Morgan    M  i  II  work   CO.,  IB' 

ifacturei doors,    sash    and    blinds,   will   creel    a    llve-»H 

1    1 ni    brick  building  at    llHNoi-lh    \ve.     .1     K.  Lrffd 

\i.  I, 

Ml. ml. I.     I. n.        Th.       l'..,,l      Motor     I'll.      Pell, lit        Mli 

platei    th.    erection  of  a  Rlx-Htnr>    assembllni     plant.  HflxJOO 

.     Birmingham,    Via.       The    Willi.     St,    1111    I  .a  11  Inliv  Co.  will  *li 
> indi        -     a  ted    1 1    I  100, 


1    fit  \     is,.,  „  i,,,-    C,  .   6921  V 

II       1    I   ■    1    I        , HI   V  llli II        IO       III-        III 

I I.   ,1      .1  I       '    'a. nun 

The     I'l.n    I:,  ml       \  I     i I.,,        I  ',,       plan:       In     erect     a 

10th     I    I  TI li         ■       Inn. id    .1     III      ' 


Cleveland,   .•'•'■•     Thi 

.-  ,     will    1  1  ■  1  1 1 

nt    In 


nlterl     Htnti        llrewln 

.-,  ,-.  ,     n     two      1..1         l.ii.-l 
11       The    .  o-.i    1-    ,-i.i  1  1 Is    I.,  hie,   64    »  < 


12,  1914 


Ex\GINEEEING     NEWS 


91 


•lson   will  erect   a  two-story  factory.    50x110   ft.,   for   the 

cture    of    metal    specialties.      The    cost    is    estimated    at 

F.   C.    Davidson,    53    West   Jackson    Blvd.,    Chicago,    is 

Rivers*    Wis. — The    Hamilton    Mfg.    Co.,    manufacturers 
len   type,  will  erect  a  four-story  addition  of  reinforced 
»,   60x200    ft.    . 
Dodge.   Iowa — The  American    Cement    Tlaster   Co.   will 
plaster    mill,    to    replace    the    one    recently    destroyed 
The    cost    is   estimated    at    $100,000. 
\iitouio,  Tex. — The  Texas  Climatic  Manufacturers'   As- 
n  recently  incorporatt  d  with  a  capital  of  $180,000,   will 
one-story   brick  and  concrete   building.    Is0x250   ft.,   for 
lufacture    of  automobile    tires   and   equipment. 
i  rkana.  Tex. — The   Purified  Gasoline  &  Oil  Co.  has  pur- 
a  site,   and   will    erect  a    factory   to   cost   $28,000. 
Miluee.    Okla. — The    Okmulgee    Window    Glass    Co.    will 
[w  buildings   to   cost   $75,000.      Dr.   Skelton   is  owner, 
n,  I  tab — It  is  reported  that  the  American  Tin  Co.  will 
factory    at    Ogden.    estimated    to    cost    $200,000.      The 
tv  manufactures  tin  cans.     F.  J.   Phelps  is  Vice-Pres. 
lie.  Wash. — The  Pacific  Tire  &  Supply  Co..   recently  in- 
I ted   with  a  capital  of  $700,000.   will   erect   a   factory   for 
jnufaeture    of    automobile    tires,     etc.       B.     L.    Gates    is 

llfcAteer   Shipbuilding    Co.,   Seattle.    Wash.,    recently  in- 

led  with  a  capital  of  $100,000  will  erect  a  shipbuilding 

I,  cost    $80,000. 

Iilla.   Ont. — The   Canadian    Oil   Refinery    is   having   plans 

11  for  a  two-story  factory  for  the  manufacture  of  wax. 

tiding   will   be  of   brick   and   stone,    and   is   estimated   to 

I'O.OOO. 

|e   Creek,    Sank. — The    Gilbert    Hunt    Mfg.    Co.,    recently 

I'd  with  a  capital   of   $700,000.    will   erect  a  plant   in  the 

I  to    cost    about     $75,000.       The    company    manufactures 

I  plements. 

Iia.  Sank — The  London  Pressed  Brick  Co.,  London,  Ont.. 

ilates  erecting  a  branch  plant  at  Regina,  to  cost  about 

»    Edward   Wright  is  Mgr. 

FEDERAL    GOVERNMENT   WORK 

gig  and  Lighting — Buffalo.  N.  Y.  —  Bids  will  be  received 
I  p.m..  Feb.  24,  by  Oscar  Wenderoth,  Superv.  Arch., 
I."  Dept.,  Washington,  D.  C,  for  changes  in  the  conduit 
ling    and    lighting    fixtures    at    the    U.    S.    post    office    at 

E-   Improvement — Tonawanda,    X.    Y. — The    Board    of   U. 
I    Engrs.,    has    recommended    in    a    report    to    Congress, 
Iment  of  the  Niagara   River   at   Tonawanda,   by   provid- 
|-ft    channel   at   a    cost    of   $300,000. 

■  her  Bureau  Building — Sandy  Hook,  N.  J. — Bids  were 
N  Feb.  2,  by  the  Secy.  Dept.  of  Agriculture.  Washing- 
1-.,   for   the    construction    of  a    two-story   and    basement 

■  tta  building  for  the  U.  S.  Weather  Bureau  at  Sandy 
,  J.,  as  follows:  Altoria  Realty  &  Construction  Co., 
rk,  $15,770;  Berry  Goodwin  Co.,  $16,870;  Werner 
!o.,  $20,947;  Marrick  Fireproofing  Co.,  New  York,  $17,- 
n  W.  Emery,  1524  Sansom  St.,  Philadelphia,  Penn., 
Andrew   J.   Robinson.  Co..    123   East  23d   St..   New  York, 

Langan  Engineering  &  Construction  Co,  $17,474; 
De  Kimpe,  $19,500;  W.  H.  Fissel  <v  Co..  1133  Broad- 
v  York.  $24,500;  De  Riso  Bros..  Inc..  $10.  161,  Martin 
tel,  $24.6X1;  Superior  Stone  Co..  $16,389:  Joseph  B. 
■1,986;  B.  Diamond.  IS  Bergen  St.,  New  York.  $20,994. 
in.    15. 

heat  Distributing  System — Philadelphia.  Penn 
received  as  follows,  Feb.  7.  by  the  Bureau  c,r  Yards 
cs.  Navy  Kepi..  Washington,  D.  C,  for  the  installation 
plete  steam-distributing  system  at  the  Marine  I'.ar- 
avy  Yard.  Philadelphia.  Penn.  The  work  is  under- 
nd  consists  of  condensation  meters,  expansion  joints 
lors,  valves  and  fittings,  piping,  manholes,  pipe  con- 
se  drains,  roller  guides,  heat  insulation,  terra  cotta 
•alns  and  traps.  Estimated  cost  Of  work.  $12,800. 
,  In  accordance  wiih  Government's  plants  and  speci- 
(2)  in  accordance  with  bidder's  modifications  of 
.■Hi  plans  and  specifications:  Hohen  &  Doyle,  Phlla- 
IVnn..  i2i  (17,900;  Newport  Contracting  &  Engineer- 
Newport  News.  v.i..  id  $12,29S;  (21  $11,698;  II  w 
nyllle  Co.,  New  York,  (2)  $13,474,  f..r  conduit  and 
es  only:  S.  Faith  &  Co..  Phila.l,  Iphia.  ivnn.,  i2)  $13.- 
ror  .  Philadi  Iphl  i,  Perm.,  d )  $14,27:1 ;  (2) 
lohn  W.  Danforth  Co.,  Buffalo,  N.  Y.,  (1)  $14,356. 
n     22 

idntloNs    for    Lincoln    Memorial— Washington,    D     C 
Kct    for    the    building    of    tin-    Lincoln     Mem., rial     has 
warded    t,,  n, ,•  GEORGE  A,  FULLER  CONSTRUCTION 
1    York.       Tire     foundations    will     be     constructed     bj 

f'(i.Mi:i!    .V    CO.      Colorado   Yule   marble    will    be    used 
t.     2    and    Jan.     1. 

H    to    Building      Washington,    D     c       Bids    wen      n 
iwb     by     Oscar      wenderoth,      Superv       Arch., 
Dept.,    Washington,    i>    C,    ror   alterations    and    re- 

iiie    ,,!,i    inrilding   of   the    Bureau    of    Engraving    and 

ton,     I'      c        Rklnker     a-     ■;.,,,,  i. 
:     Wyne,     (36,700     John     II      Nolan    Construction    Co., 

on     Con    trucl ',i       (37.981.       E.    T. 

Batructl '•■  .   New   York,   $38,921.    Davis  Construe- 

U9.636       W     E     Mooncy,    $39,776        \rthur    1.     Smith 

:     I   derlille     K-      \\     ,  I  i     .  ■■,■•■;  \|,   |,,,n     Construe- 

■(4,687       Above    bidders    ,,i    Washington,    i>    C,    un- 


pi  .  |fl,  ,, 


Irlnu      I- 


Pit 


,1    mini    2    i>  in 


Washing!  ,,,.    D     C 
i,v    the    Dept 


j    rei i,  line    the    power    plant    of    the    Qoven nl 

'or  the  Insane,   Anncostla,  i>    C,  taking  In   part   imy- 

ichlnery    now    operating     same        Lewis    C. 

\      i     Secy.      Noted    Dec     18    and    Jan.    22. 

set     \\  i   hin    ton,   D    C      mds  will   be  received  until 

,v  I  !apl     I  iharles  s    Wallacr     Corp      Bngi        I      s     \  . 

n,     radio    net,    on<     K      V        1)0  cycli     Qtl 
I  complete 


+Sea  Wall — Norfolk,  Va. — The  contract  for  the  construc- 
tion of  the  sea  wall  at  the  U.  S.  Navy  Yard,  Norfolk,  Va., 
has  been  awarded  to  the  HENNEBIQUE  CONSTRUCTION  CO., 
1170   Broadway,  New   York,   at    $81,350.      Noted   Dec.    4. 

Fog-Signal  Apparatus — Charleston,  S.  C. — Bids  will  be  re- 
ceived until  2  p.m.,  Feb.  21,  by  the  Lighthouse  Inspector, 
Charleston,  for  repairs  to  Light  Vessel  No.  1  and  installa- 
tion   of    compressed-air    fog-signal    apparatus. 

Wire,  Wire  Strand,  Etc. — Memphis,  Tenn. — Bids  will  be 
received  until  11  a.m.,  Feb.  25,  by  Mai.  E.  M.  Markham, 
Corps  Engrs.,  U.  S.  A.,  Custom  House,  Memphis,  Tenn.,  roi 
furnishing  7S7.000  lb.  of  galvanized  wire,  silicon  bronze  wire, 
wire  strand  and  staples,,  and   30,000  wire-rope  clips. 

Metal  Work — Louisville,  Ky. — Bids  were  received  Jan.  31, 
by  Maj.  J.  C.  Oakes,  Corps  Engrs.,  U.  S.  A.,  for  fabrication 
and  delivery  of  metal  work  for  emergency  dam  at  Lock  No. 
41,    Ohio    River,    as    follows:     (a)     438,186    lb.    structural    steel, 

(b)  24,173  lb.  steel,  (c)  5685  lb.  wrought  steel  (chain),  (d) 
40.024  cast  steel,  (e)  784  lb.  forged  steel,  (f)  124  lb.  phos- 
phor bronze,  (g)  2958  cast  iron:  The  Whitehead  &  Kales 
Iron  'Works,  Detroit,  Mich.,  (a)  $3.49  per  lb.,  (b)  $9.50,  <c) 
$S.16.  (d)  $S.69,  (e)  $15.16,  (f)  $45,16,  (g)  $S.41,  (h)  total, 
$21,955;  J.  &  J.  B.  Milholland  Co.,  Pittsburgh,  Penn.,  (a. 
$3.60,  (b)  $3.20,  (c)  $4. SO,  (d)  $6,  (e)  $8,  (f)  $90,  (g)  $5.50,  (h) 
$19,560;  Penn  Bridge  Co.,  Beaver  Falls,  Penn.,  (a)  $3.35,  (b) 
$6,  (c)  $5,  <d)  $7,  (e)  $15,  (f)  $60,  (g)  $5,  (h)  $19,5;,:,;  Steacy 
Schmidt  Mfg.  Co.,  York,  Penn.,  (a)  $4,022,  (b)  $6.55,  (c)  $5.15, 
(d)  $5.87,  (e)  $31.09,  (f)  $75,  (g)  $6.15,  (h)  $22,368;  Grainger 
&  Co.,  Inc.,  Louisville,  Ky.,  (a)  $2.90,  (b)  $8.35,  (c)  $7.35, 
(d)  $9.75,  (e)  $22.50,  (f)  $115,  (g)  $6.75,  (h)  $19,565;  Inde- 
pendent   Bridge    Co.,    Pittsburgh,    Penn.,     (a)     $3.67,     (b)     $6.12. 

(c)  $5.13,  (d)  $6,  (e)$S,  (f)  $80,  (g)  $.57,  (h)  $20,581.  Noted 
Jan.    8. 

+  I*ost  Office — Cambridge,  Ohio — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post-office  building  at  Cam- 
bridge to  JAMES  DEVAULT,  Canton,  Ohio,  at  $63,000.  Noted 
Dec.   4. 

+Flatboats — Cincinnati,  Ohio — The  contract  for  the  con- 
struction of  two  steel  flatboats  Nos.  10  and  11,  have  been 
awarded  to  CHARLES  HEGEWALD  CO.,  New  Albany,  Ind.. 
at    $3699    each.      Noted    Jan.    22. 

Timber — Dulutli,  Minn. — Bids  will  be  received  until  noon, 
Feb.  26,  by  Capt.  E.  D.  Peek,  Corps  Engrs.,  U.  S.  A.,  for 
furnishing    fir   timber. 

♦  Alterations — Minneapolis,  Minn. — Oscar  Wenderoth. 

Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  award- 
ed contract  to  H.  N.  LEIGHTON  CO.,  Minneapolis,  Minn.,  for 
changes  in  the  post  office  at  Minneapolis,  Minn.,  amounting 
to    $54,526 

Dredge  Hull  and  Machinery — St.  Paul,  Minn. — Bids  will 
be  received  until  2  p.m.,  Feb.  IS,  by  Lt.  Col.  Charles  L.  Potter, 
Corps  Engrs.,  U.  S.  A.,  St.  Paul,  Minn.,  for  constructing  ana 
delivering  steel  hull  and  machinery  for  three-yard  dipper 
dredge    "Maniton." 

Metal  Work — Galveston,  Tex. — Bids  were  received  Feb.  2. 
by  B.  B.  Dorry,  Light  House  Inspector,  New  Orleans,  La.,  for" 
furnishing  metal  work  for  superstructure  of  Galveston  Jetty 
Light  station,  as  follows:  Penn.  Bridge  Co.,  Beaver  Falls. 
Penn..  $4175,  Milwaukee  Bridge  Co..  Milwaukee.  Wis.,  $3439, 
Russell  Wheel  &  Foundry  Co..  Detroit.  Mich..  $3297.  Kiter 
Conlev  Mfg.  Co..  $2540,  Van  Dorn  Iron  Works  Co..  Cleveland. 
Ohio.  $4300.  Champion  lion  Co.,  Kenton,  Ohio,  $2293.  Noted 
Jan.  22. 

Post  Olflee — Brigham  City,  Utah — Oscar  Wenderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  re- 
jected all  bids  recently  received  for  the  construction  of  a 
post  office  at  Brigham  City,  Utah,  as  being  in  excess  of  the 
appropriation.     Noted   Jan.   S. 

vi.-ma/.ine  Building  Mare  Island,  Calif. — Bids  will  be  re- 
ceived until  11  a.m.,  Mar.  7.  by  H.  R.  Stanford,  Chief,  Bureau 
of  Yards  and  Docks,  Navy  Dept..  Washington,  D.  C,  for  the 
construction  of  a  brick  and  concrete  magazine  with  struc- 
tural-steel roof  frame  at  the  navy  yard.  Mare  Island.  Calif. 
Cost,    $12,000. 

Pier  an, l  Breakwater-  San  Francisco.  Calif. — Plans  have 
been  prepared  at  the  Constructing  Quartermaster's  office  for 
a  pier  and   breakwater   at    Fort    Berry,   to   cost  about   $65, 

Structural  Steel  Work — Pear]  Harbor.  Hawaii  —  Bids  were 
lived   as   follOWS,    Feb.    7.    In    III,     Bureau    Of    Yards   and    Docks. 

Navy  Department,  Washington,  I1  C,  for  the  fabrication  and 
deliver;  of  structural  steel  for  five  simp  buildings  al  the 
Naval   stain, a.    Pearl    Harbor,    Hawaii.     The   estimated   weigh! 

of    the    material    is    2,193, lb.    for    the    structural    steel    and 

7',, lb     of   reinforcing   rods:    Item    (1)    delivered    f.a.s.    New 

York:  (2)  delivered  ins  Philadelphia;  (S)  delivered  t.o.b 
ears,   works,   i  li   delivered   f.o.b    cars   Pearl    Harbor:   Hamilton 

&  Chambers.  29   Broadway.  New    i I)    (68,793;   (21   $68,440 

■  ii    I',  2,660      R     i       Hofl  man    Co  .    [nc  .    Be  11 

Mil.,     (1)    $69,8 2)     $5!,,  2 .'!  I     $68,400:    United    Stales    Steel 

Products  Co     SO   Church  SI  ,   x,  «    5  oi  k,    (11    I  18,816     i  2 

1)  $49,126     (4)  $62,530;  Ritter-Conlej    Mfg    Co.,  1 tsdale, 

Penn.,  i  l>  $62,617;  (2)  $52,286;   I  I)   I    8     (4)   $6'  984     Md 

tic-Marshall    Co      1421    chestnut    St.,    Philadelphia,    Penn.,    ill 

$64. (2)    <r,:i.5ii(i.    i:o    -;,:'. ;,ni,,    l>„  Imont    iron    Works,    22d   SI 

.ind    Washington    Ave.,    Philadelphia,    Penn.,     ,1)    $60,641 

Noted      .1.11,         15 

(Note     The  price  under  Item  S    Steel   Products 

bid    leema  Inconsistent,  bui   is  given  as  read  r 

+  i>> iiniiiiie     Panama     The    contract    for    furnishing 
mite  at    Panama    under   clrculai    822    \    has   been   awarded    te 
the   E.    I     DTJ    PONT   DE   NEMOURS    POWER   CO.,    7,,   West    St., 
\. -w     V.,,k.    at    $53,975.      Noted    Jan,    29. 

Pier— Panama  —  At  a  meeting  held  Doc.  22,  by  the  di- 
rectors of  the    Panama    R.H     Ci  Miction   of 

dltlonal     pier     In    the    dock     System     at     Cristobal     terminal     was 

authoi  Iced   al   a   eo 

Sand-BIaai  Bgulpment.  Galvanised  > ■«  » I,  steal  <  able, 

Etc.     Pana  I  Ida    will    be    received    until    10  80    a  n 

21,  bj    Mai    F    ,-    i  .  .,i   Purchasing  Officer,   isthmian 
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Canal  Coran.,  for  furnishing-  sand-blast  equipment,  galvanized 
sheet  steel,  steel  cable,  chain,  wire,  bolts,  plate  washers, 
sheet  brass,  sheet  copper,  bronze  bars,  brass  tubing,  cop- 
per  tubing,  sheet   zinc,   etc.,  at  Balboa. 

MISCELLANEOUS 

Steel  Furniture — Albany,  N.  T. — Bids  were  received  Feb. 
4  by  the  Committee  on  Public-  Buildings  for  installing  metal 
furniture  in  the  new  courthouse  at  Columbia  and  Lodge 
Sts.  The  bids  follow:  Library  Bureau,  316  Broadway,  New 
York,  $5S,530;  Metallic  Furniture  Dept.  of  the  Van  Dorn  Iron 
Works  Co.,  Cleveland,  Ohio,  $40,997;  Art  Metal  Construction 
Co.,  Jamestown.  N.  Y.,  $39,750;  Berger  Mfg.  Co.,  Canton,  Ohio, 
$46,710;  General  Fireprooflng  Co.,  396  Broadway,  New  York, 
$49.9S8.  Hoppin  &  Koen,  244  Fifth  Ave.,  New  York,  are 
Archs. 

Barge  Canal  Work— Albany.  N.  T.— (Official)  —  The  only 
bid  received,  Feb.  3.  by  Duncan  W.  Peck,  State  Supt.  Pub. 
Wks.,  Albany,  for  Contract  No.  74,  Erie  Canal.  Sect.  1.  was 
that  of  the  Dunbar  &  Sullivan  Dredging  Co..  Waterford,  N.  Y., 

at   $240,872.      The  engii r's   estimate   was   $256,372.     The  work 

calls  for  the  excavation  of  a  channel  in  the  Hudson  and  Mo- 
hawk Rivers  from  Station  146  +  65  to  Station  171  +  90. 
Length,    4S    miles.      Engineer's    estimate,    $256,372. 

*lr..n.  Cabinet  anil  Bronze  Work — Albany.  N.  Y. — The  bids 
for  architectural  iron  work,  additional  cabinet  work  and  ad- 
ditional bronze  work  for  the  State  Education  Building, 
Albanv.  received  bv  the  Trustees  of  Public  Buildings,  Cap- 
itol, Albany,  Feb.  3,  have  been  rejected  as  informal.  The 
work    will   be    readvertised. 

Cement,  Lumber — New  York.  N.  Y. —  (Borough  of  Brook- 
lyn)— Bids  will  be  received  until  11  a.m.,  Feb.  19,  by  L. 
H.  Pounds,  Pres.  Borough  of  Brooklyn,  for  5000  bbl.  portland 
cement,  and  77,914  ft.  B.  M.  of  lumber.  See  also  item  under 
Streets   and    Roads. 

Fire  Protection  Work — New  Y'ork,  N.  Y. —  (Borough  of 
Manhattan  and  Queens)  —  (Official) — Bids  will  be  received  un- 
til 3  p.m.,  Feb.  16.  by  C.  B.  J.  Snyder,  Supt.  School  Bldg., 
Dept.  of  Education,  59th  St.  and  Park  Avee.  for  fire  proteec- 
tion  work  at  public  school  No.  25S,  Ave.  A,  77th  St.  and  78th 
St.  and  public  school  No.  174,  Attorney  St.,  between  Stanton 
and  Rivington  Sts.,  Borough  of  Manhatan;  and  at  public 
schools  Nos.  1,  2.  4,  5,  6,  7,  9,  11,  27,  76  and  Bryant  High 
School,   Borough   of  Queens. 

Stable — New  York,  N.  Y. —  (Borough  of  Manhattan) — John 
J.  Bucklev,  68  Hudson  St.,  New  Y'ork,  will  erect  stable.  It 
will   be   two  stories,    100x150   ft.      Estimated   cost,    $22,000. 

Fire  Alarm  System  —  New  York,  N.  Y.  —  (Borough  of 
Manhattan) — Bids  were  received.  Feb.  2,  by  the  State  Hospi- 
tal Commission,  Albany,  for  installing  a  fire  alarm  system 
at  the  Manhattan  State  Hospital  Ward's  Island,  Borough  of 
Manhattan:  C.  &  M.  Construction  Co.,  Albanv,  Division  (1) 
$8965;  (2)  $600;  Jacob  J.  Mach.  20  Nassau  St.,  New  York,  (1) 
$11,500;  (2)  $600;  Watson-Flagg  Engineering  Co.,  27  Thames 
St.,  New  York.  (1)  $13,311;  (2)  $650;  T.  Frederick  Jackson, 
Inc.,   94  John  St.,   New  York,    (1)    $13,489;    (2)    $600. 

■A-SubM-aj-H — New  York,  N.  Y. — (Approximate  Totals) — - 
I'.ids  were  received  Feb.  9,  by  the  Public  Service  Commis- 
sion, 154  Nassau  St.,  Borough  of  Manhattan,  for  the  con- 
struction of  Sect.  No.  1  of  Route  IS,  a  part  of  the  White 
Plains  Road  rapid  transit  railway.  It  will  be  an  elevated  and 
surface  railway  and  part  of  the  dual  subway  system.  The 
bids  follow:  Godwin  Construction  Co.,  251  Fourth  Ave.,  New 
V. .,k,    11,073,000;    Snare   ,v-    Triest    Co.,    Woolworth    Bldg.,    New 

York,    $961, i;    Wilson    ,v-    English    Construction   Co.,    21    Park 

li'.w,  New  York.  $915,000;  Rapid  Transit  Subway  Construc- 
tioi  Co.,  165  Broadway.  New  York.  $1,046,000;  ferench  Co., 
70  East  45th  St.,  New  York,  $936,129;  A.  L.  Ouidone  &  Co., 
Inc..  131  East  73rd  St.,  (929,400;  Post  &  McCord,  101  Park 
Ave.,  New  Fork,  $936,553  Oscai  Daniels  Co.,  Woolworth 
Bldg.,   New   York,    $914,40(1. 

Stable  Niagara  Falls.  N.  Y. — The  Palace  Laundry, 
Niagara     Falls,     will    fleet    a     stable.       It     will    be    three    st,.ries. 

ii.  Robert  .1.  Reidpath  &  Son,  Builders'   Exchange,  Buf- 
falo,    N.    Y.,   are   Archs. 

Bnlkheada     Longport,    N,    ,r      Bids   ate    being    received    by 
•I    W.   Blsley,    i:.,,  ti.it    Bldg.,    Atlantic  Citv,  N.  J.,  for  the  con- 
i  Ion    Of   bulkheads    to   cost    ?  I  "."Oil. 

Pier     Phlladi  Iphia,   '  ■  tin      The  city  plans  to  use  $1,000,000 

of    tli"    proposed    $10, muni.ipal    lean    fm-    the    construe- 

ll 'liilad.lpliia.      M.    I,,    c,,,,!;    is    liii-     Pub 

Wks. 

+Grandatanda    and    Bleacher*     Baltimore,     \i,i. — -The    con- 
been  awarded   to   the   COWAN   BUILDING   CO      Bal- 
bj    t  he    Pedi  pal    Lea  g  ue    Bai  eball   Club,    I'm-    the   con- 
ra  i"i   t.i  nd    a  nd    bleachei  a    at    $75,000.      Noted 
Jan.   29. 

Dock*  mill   Heharven     Will ton,   V  C      The  citizens  will 

\..t...   Mai-.   5,  on   the  que   I I    I     ulng    .  i  10, In   bonds  for 

oi  ks  and    n  ha      ■  roti  'i    I  »ec.    25. 

Drainage      Bartow,     Pla       Bidi      -ill     probabl;     be    received 

:i    le.    tie-   i  of  Peace  Creel     Drain 

■    '  >  >■  i   foi    ' :  i  28-mlle  m  i  In  canal    re  - 

of   excaval The    -v  ...  i     Ii     null 

aide     I-  Mel !       la  o;  lull.     I    nit  v 

i  lids,  .    Blooming  ton,    in.    a  ■  •     I 

I  I, III, .   I-  ;    !  ,,|,.     <•,,        Svkl- 
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River  Drainage  District,  Union  City,  for  the  construct! 
about  1,587.356  cu.yd.  of  levees  and  551,000  cu.yd.  of  dil 
(floating  dredge  work),   etc.     J.  A.  Coble   is   Secy. 

Ditch  BonilM — Clinton,  Ky. — Bids  will  be  received 
Feb.  28  by  the  County  Board  of  Drainage  Commissioner! 
approximately  $53,750  in  bonds  for  the  purpose  of  confl 
ing  a  ditch  in  the  Bullock  Drainage  District;  also  for 
struct ing  said  ditch,  about  10  miles  long,  40  ft.  wide  at  t| 
24  ft.  wide  at  bottom  and  8  ft.  deep,  containing  about 
cu.yd.,   including  a  lateral. 

Concrete  Pier — Adams  Mills.  Ohio — Bids  will  be  reechl 
until  Mar.  3,  by  the  County  Commissioners.  Zanesville,  fori 
construction   of  a  concrete   pier  at  Adams  Mills. 

Fire  Station — Akron,  Ohio — The  City  Council,  Jan.  j 
voted  in  favor  of  erecting  a  fire  station.  J.  A.  Genres! 
City    Engr. 

Ditch — Bucyrus,  Ohio — The  County  Commissioners,  Bu 
rus,  have  approved  the  Mad  River  ditch  improvement  wo, 
Estimated  cost,   $25,000. 

.  .  .Flood     Protection — Marietta,    Ohio — W.     T.    Sherman,    C{ 
suit,     Engr.,     Toledo,    Ohio,    has    estimated    the    cost    of  All 
protection    work   at    Marietta,    at    $2,000,000.      This   amount 
eludes  the  necessary  dikes. 

Ditoh — Goshen.    Ind. — The  Board  of  Commissioners  of 
hart    County,    Goshen,    will   ask    for    bids    soon    for   a   f 
ditch,    known    as    the   Shaefer    Ditch.      J.    W.    Brown   is 
Audi*. 

+Ditch — Monticello,   Ind. — T-he  Countv  Commissioners 
awarded    the   contract   to   HORTON  &   MOSELEY,    Monon,  . 
for    the    construction    of   the    G.    R.    Clayton    Ditch,    at    $25t 
The  contract  for  seven  miles  of  tile  branches  was  awarded! 
G.  R.  CLAYTON,   Monticello. 

Drain  —  Saginaw,  Mich. — Bids  will  be  received  about  F: 
15,  by  the  Board  of  County  Commissioners  of  Sagim 
County,  Saginaw,  for  the  construction  of  the  Uncle  He: 
Drain  in  Bloomfield  Township.  It  will  be  two  miles  lo' 
Estimated  cost,  $40,000.  James  Barrett,  Saginaw  is  I 
Comr. 

Levee   ami    Ditch    Work — Anna,    111. — Bids    will    be 
until   Feb.    20   by    the   Preston   Levee   Drainage    District, 
for    370,824    cu.yd.    levee    embankment,    and    203,629    cu.i 
ditch   work.      E.   A.   Cox,   Carbondale,    111.,    is   Engr, 

Dredge  and  Tile  Work — Danville.  111. — Bids  will  be  re. 
until    Feb.    16    by    the   Commissioners    of   Sinkinghole    Dra 
District,   Danville,   for  dredge  and   tile   work.     John   F 
Danville,   is   Engr. 

+Drnfnnge — Kankakee.     111. —  (Official) — Bids    were 
Feb.  3  by  the  Commissioners  of  Lewis  Drainage  Dist.  No 
the    County     Clerk's    office,     Kankakee,    for    2060     cu.yd. 
ditch   work.   26,400   ft.    8-   to  36-in.   shale  or  guaranteed 
tile    ditch,    junctions    and    tees;    and    for    repairing    15-in 
The    contract    has    been    awarded    to    the    CHRISMAN 
STRUCTION   CO.,   Chrisman,    111.,   at   $24,000.      J.    F.   Selin 
Manteno,  111.,  is  Engr. 

Drainage  Canal — Pittsfield,  111. — Extensive  improv 
to  the  Sny  drainage  canal  are  proposed  by  the  Commit 
ers  of  the  Sny  Island  Levee  &  Drainage  District.  The 
will  include  widening,  deepening  and  straightening 
channel.  A  special  assessment  of  $190,000  will  be  lev 
cover  the  cost  of  this  work.  E.  J.  Chamberlain,  Pit- 
is  Ch.   Engr. 

+  l>r<<lgiiig — Milwaukee,      Wis. — The      contract      has 
awarded    to    ADOLPH     BUES,    Milwaukee,    Wis.,    for 
rivers    and    canals    in    Milwaukee    during    1914,    at    14^c. 
cu.yd.      The   sum    nf  $35,000   has  been  appropriated   by  the  c 
F.   G.    Simmons   is   Comr.    Pub.    Wks. 

Pier — Superior.    Wis. — E.    B.    Banks.    City    Engr..    haa  el- 
mated    the    cost    of   extending    "Quebec"    pier    at    Superior 
from    its    present    extremity    to    the    harbor    line    at    $25,000 

Fire    Station — Eagle    Grove.     Iowa — Bids     will 
until    Feb.    19,    bv    the    City    Council    for    the    c< instruction 
(ire    station.      Estimated    cost.    $10,000. 

Dilcb      I  :,i,i  i.i  ii,    Minn       Mills   will   be   received    until 
bv  J.   I.    George,  County   Audi-..   Bemidji,  for  constructing 
No.     20.       The     work     "ill     requires    150.000    cu.yd. 
Estimated  cost,  $30,450. 

Ditched— Le    Sueur    Center.     Minn.      Bids    will    be 
about    Mar.    I :,    b\    tie-   Commissioners   of  Le   Sueur   CoUl 
Sueur  Center,    fur  the  construction    of  Count;,     Ditches, 
and     II.      .1.    II.    K'aisersalt    is   County   Audr. 

Ditch      Mi    nil, «  lands,     Minn. — Bids    will     be     i,i,im,1 
ably  in  April  for  the  construction  of  Pitch  No.  2  near 

lands        The     work     will     require     205.G00    cu.> KOj 

n.    Ilaldell.    Duluth,    Minn.,    is   Count;,     Audi         E.    K     I    06, 

Is  Engr. 

•fsiniile     Jamestown,    X.     I',     The    state    of    North, 

has    awarded    the    e tact    t.,    tie-    JOHNSON    CONSTR1 

CO.,     l-'aie...    X.    IV,     for    the    ,-,  ue  I  ,  in  i  i t    a     brick    s' 

.la, ,ie    t.iu  n,     at      abOUt      $l".IIOO. 

Levee*     si      Marys,     Mo      'lie      Kaskaskin     Island    Si 
and    I  .■  \  i  ■      District     will    |.r. il.ahlv    award tracts    In    Jfl 

II tlUC I'      15      IlllleS     111'     levees  \V.      A.      Tlieml'S 

War;       I     Ch    Bngi 

Ditch      A.l-ansas    City,      Vrk.      (i  >fHt  Inl)      Bldi      n  ill 

,ei\  e,l     until     Mar.     I     \i\      I  U       \  e MacC-l  iiih.ii.     I 

i',e.   I       Innnaee     Oislriet.     Arkansas     I'ltv.     for     eol 

action   -I    Ditch    No,   81.     The   work    will    Ire   5110,000  ott'. 

ol    •  scavatlon. 

Levee*  i Dralnnice   Work      r.n    citv,   T,\       The  Com 

,    ■    i   ..in  I    nl     Via  higoi  .la    i  'mini  \ .     Hay    <'il\ ,    "  ill 

.   I.  i   lien      Feb 


vote  on   i  he   proposition   to  issue  $100 

rOtOCl \0\  ami        'I  I     '  i  " 


Uln-Ii-NN     Station      Astoria,       ore.      The      Marconi     Wlr« 

Tebe  i  a|.b     Co      plans     to     ereel,     a     wireless     station 

i     i,     i,  .,  |n    Beattle,  Wai  h„   la  Supt,   Nm  tb   r.,,-m.    I 

Dork      I'm  tl.nel.    '  'i  ■■       Tie-    I'm  t  In  ml    I'm  I    i  - 
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Hawthorne  Bridge  to  Rossland  from  19  to  25  ft.  The 
■rill    begin    soon.       G.    B.    Hegardt,    Portland,    is    Engr. 

■bwav — Alameda,  Calif. — Plans  for  the  construction  of 
iropo'sed  connecting  subwav  between  Oakland  and  Ala- 
,  Calif.,  have  been  completed.  Perry  F.  Brown  is  City 
.  of  Oakland.      Noted   Feb.   5. 

Morgue — San  Francisco,  Calif. — The  Board  of  Public 
vs  has  awarded  the  contract  to  T.  W.  McCLANAHAN  & 
San  Francisco,  for  the  construction  of  the  proposed 
ue  in  the  new  Hall  of  Justice,  at  $34,330.  List  of  bidders 
I  Feb.  5. 

[ran-it  Shell— San  Pedro,  Calif— The  SOUND  ENGI- 
RING  &  CONSTRUCTION  CO.,  Central  Bldg..  Los  Ange- 
las been  awarded  a  contract,  at  $43,150  by  the  Board  of 
c  Works  for  the  erection  of  a  municipal  transit  shed  on 
Yater  St.  wharf  at  San  Pedro. 

harf — Quvon,  Que. — Bids  will  be  received  until  Feb.  26, 
.  C.  Desrochers,  Sec.'.-.  Dept.  Pub.  Wks.,  Ottawa,  On1_,  for 
onstruction  of  a  wharf  at  Quyon. 

■tension    to    Wharf — St.    Valier.    Que. — Bids    will    be    re- 

d    until    Feb.    23.    by    R.    C.    Desrochers,    Secy.    Dept.    Pub. 

Ottawa,    Ont.,    for    the    construction    of   a   wharf   at   St. 

-eakwater — Kingston,  Ont. — R.  T.  McClelland,  City 
.,  has  recommended  the  construction  of  a  concrete 
;water  to  cost  $30,000. 

(tensions  to  Breakwater — Port  Arthur,  Ont. — Bids  will 
ceived    until    4    p.m.,    Mar.    2,    by    R.    C.    Desrochers,    Secy. 

Public  Works,  Ottawa,  Ont.,  for  extensions  to  the  wharf 
irt   Arthur. 

harf — Nootka  Island  (Nootka  post-office),  B.  C. — Bids 
be    received    until    Feb.    26    by    R.    C.    Desrochers.    Secy. 

of  Pub.  Wks.,  Ottawa,  Ont..  for  the  construction  of  a 
f  at  Nootka   Island. 

icks — Vancouver.  B.  C. — A  newly  formed  company,  headed 
D.  McNeill,  Vancouver,  has  purchased  a  tract  of  water- 
ige  on  False  Creek,  which  will  be  developed  for  indus- 
and  shipping  purposes.  Bids  will  be  asked  at  once  for 
onstruction   of  docks. 

m migration  Sheds — Vancouver,  B.  C. — The  contract  for 
instruction  of  immigration  sheds  at  Vancouver  has  been 
led    to    SNIDER    BROS.    &    BRETHOUR,    Vancouver,    at 

BUILDINGS 

j  conia,  N.  H. — It  is  reported  that  the  Lodge  of  Odd 
livs   contemplates   erecting    a    building    to    cost    $60,000. 

■ton,  Mass. — Parker,  Thomas  &  Rice,  110  State^  St., 
I       are    preparing    plans    for    rebuilding    the    Essex    Coun- 

lub  which  was  recently  destroyed  by  fire.  The  cost  is 
lated   at    $100,000. 


on,  Mass. — Kanten 
>nt  72x72  ft.  at  117 
ed  at  $85,000.     F.   A 


&  Altman.  will  erect  a  five-story 
Commonwealth  Ave.  The  cost  is 
Norcross,    46   Cornhill   is   Arch. 


bany,  N.  V. — The  following  are  the  bids  received  by  the 
I  of  Supervisors,  Citv  Hall,  for  the  construction  of  the 
y  Court  House,  A.  E.  Stephens  Co..  New  York.  N.  T., 
00;  alternate  bid  (a)  $775,0011;  alternate  bid  (b)  $874,- 
alternate  bid  (c)  $870,800.  Mitchell  Construction  Co., 
nore.  Md.,  $805,000.  (a)  $795,000,  (C)  $8:iii.iino;  Will  re- 
bid  $25,000  if  allowed  to  use  Dorset  Vermont  marble; 
nrv  Miller.  Inc..  Baltimore.  Md..  $894,470:  (a)  $7S2,970; 
ssi. 270;  ic)  $886,270:  George  A.  Fuller  Co..  New  York. 
.  $884,300;  (a)  $772,900:  (b)  $772,900:  (c)  deduct  from 
Ue  $7840;  A.  E.  Stephens  Co..  Xew  York,  N.  Y  .  $880,000; 
775,000:  (b)  $874,800;  (c)  $870,000:  Norcross  Bros.  Co., 
ter.    Mass.,   $931,200:    (a)    $815,000;   (b)   $929,000:    (c)   $923,- 

■  .1.  Carlin  Construction  Co..  New  York.  N.  Y.,  $8S5.000; 
768,000;  (b)  $776,000;  (c)  $760,000:  William  Pah]  &  Co., 
land.  Ohio.  $830,000;  (a)  $726,200;  (b)  $827,610;  (c) 
00;  William  L.  Crow  Construction  Co.,  New  York.  N.  Y.. 
49:     (a)     $719,949;     (1.)     $S3S,939:     io     $824,109:     John     T. 

■  &  Co..  New  York.  X.  Y.,  $879,575;  (a)  $771,575;  fb) 
00;  (c)  $763,000;  John  H.  Parker,  Co..  New  York.  N.  Y.. 
47:  (a)  $773,747;  d.i  $ssn.7)7:  (■•)  $877,717;  Marble  Arch 
nc.    Xew    York.    X.    Y„    $899,000;    (a)    $790,000;    (b)    $8S9.- 

91,000;  Morris  Kantrowitz,  Albany,  N.  V..  $996,- 
a)  $876,000;  (1.)  $988,000;  (c)  $987,000:  Oscawana  Bldg. 
933.700;  (a)  $821,700:  (b)  $930,700;  (c)  $928,000:  R,  T. 
$852,523;  (a)  $736,523;  lb)  (850,900;  ic)  $815,823. 
were   received   Jan.    29. 

'he    contract    for    erecting    the    office    building    and    the 

t  house   for  the  Delaware  &    Hudson    Rivei    Railroad   Co., 

een    awarded    to   J.    HENRY    MILLER,    INC.,    Miller    Bldg., 

The  office  building  will  cover  an 

(60x247    ft.   and   the  freight    house  70x324    ft.      Other  bids 

fa)     office     building,     (b)     freight    bouse,     (c)     both. 

Co      Cleveland.   (  ihio,    fa)    $  160     6        fb)    $135,- 

c)    $596,280:    Calanan    &    Prescott,    Keeseville.    X.    V..    fa) 

10:     (to     $129,906       In     5551,81111        1 1,  nold-O'Brien,      New 

1     v..    ia)    $427,700:    fb)    $165,600;    (c)    (587,700;    Fred    T 

fc.,     Springfield,     Mass..     fa)     $426,500:     ilo     (128,120;     fc) 

U     Win.   G    Sheehan   Co.,    Albany,   X.   V.    fa)    (422,282;    fb) 

I    8556. us-;    j.    Baker    Long.    Springfield,    Mass..    (a) 

'"      fb)     (131   fc)     $540. 'auldwell    W'iim New 

N.    v..     (a)     J406.007      (b)    (123,706;     fc)    (529.913:    A.    E. 

Mil   Co.,   New    York,    v     V 170     (b)    $138,775;    (c) 

i;    Norcross     Rros.,     Worcestei       Mass..     fa)     $397,577;     fb) 

■     $519,000;    j.    Henrj     Millet      Balth i,     M,i       (a) 

"».    (b)    01  1, (c)    •  1 ;  (,600     M  in  u     T     Reynolds,   lOu 

St.  Is  Arch,     \ote.i   Jan.    I. 

Illiniii.    V.    ».      fOfflclal)      Bids    will    be    received    until    « 
•'« -i,    16,  by  Col     Franklin    W     Ward,  Secy    State   Board  of 
'  y   Commissioners,    171    Stat.-   St.,    Albany,    tor    the    erec 
If  an    armory   and    stable    for  Troop   "H"    First    Cavalry, 
Ife.    Y 

ij'llenti.   v    \.     Bids    will    he    received  by   Tiffany   .\    Con 

irchs..    Rlnghamton,    N.    Y.,    for    the  construction    0 

11        Mgli    school,    to    cost    $75,000.  K.    Ames    I 
1  !om 


New  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  are  be- 
ing prepared  by  Shampan  &  Shampan,  Archs.,  772  Broadway, 
for  the  construction  of  a  six-story  apartment  on  Grand  and 
Rodnev  Sts.,  for  the  Keap  Construction  Co.  The  cost  is 
estimated    at    $50,000. 

Shampan  &  Shampan,  Archs.,  have  prepared  plans  for  the 
construction  of  two  apartments  at  Fourth  Ave.  and  Tenth 
St.  for  the  Rogers  Improvement  Co.  The  cost  is  estimated 
at    $100,000. 

(Borough  of  Manhattan) — Buchman  &  Fox,  Archs.,  have 
prepared  plai  3  for  the  erection  of  an  addition  to  the  build- 
ing of  Oppen.-.eim,  Collins  &  Co.,  35  West  S4th  St.  The  cost 
is   estimated    at    $160,000. 

(Borough  of  the  Bronx) — A.  F.  Schmitt,  604  Courtlandt 
Ave.,  has  prepared  plans  for  the  erection  of  a  school  at 
146th  and  College  Ave.  for  St.  Rita's  Church.  The  cost  is 
estimated    at    $70,000.  , 

(Borough  of  Manhattan) — Plans  are  being  prepared  by 
Robert  T.  Lyons,  31  Union  Sq.,  New  York,  for  the  construc- 
tion of  an  18-storv  apartment  to  be  erected  at  102  84th 
St.    for  Bing   &   Bing,    505    Fifth    Ave. 

(Borough  of  Manhattan) — George  &  Edward  Blum,  o05 
Fifth  Ave.,  Archs.,  have  completed  plans  for  the  erection  of  a 
12-story  loft  building  at  15  West  44th  St.  for  the  west 
44th  St.  Co.  The  cost  is  estimated  at  $190,000.  Alvtn  L. 
Cass    is    Pres. 

Svraouse.  N.  Y. — The  folowing  are  the  bids  received  by 
the  Trustees  of  the  Xew  York  State  Colleg  of  Forestry.  Jan. 
27.  On  the  construction  of  the  State  Forestry  Bldg.  (a) 
for  constructing  building  and  temporary  power  house,  (b) 
for  constructing  building  and  temporary  power  house,  using 
face  brick  in  place  of  limestone.  Gustave  Dekimpf.  Syracuse. 
N.  Y.,  (a)  $226,01111;  ilo  $213,000;  R.  T.  Ford  Co.,  Rochester, 
(a)  $230,000:  lb)  $224,000;  the  Carelton  Co.,  Inc.,  New  York. 
1  a)  $238,444;  lb)  $226,894;  the  Durolithic  Co.,  Buffalo,  (a) 
(246,987;  (b)  $236,154;  Dawson  Bros.,  Syracuse,  (a)  $2o9.- 
925;  (b)  $241,909:  Eastern  Concrete  Steel  Co.,  Buffalo,  (a) 
$259,500;  lb)  $249,500:  O'Brien  Construction  Co..  Syracuse, 
(a)  $272,600:  (b)  $263. son  William  Dickison  &  Son,  Syracuse, 
(a)  $282  3H4  ■  iM  827H.771;  Hueber  &  Manikheim  Co.,  Syracuse, 
(a)  $291,797:  (b)  $2S1,522.  Lewis  F.  Pilcher,  Capitol,  Albany, 
is  State  Arch.     Noted  Jan.  S. 

♦Warsaw.  N.  Y. —  (Official) — Bids  will  be  received  until 
7  p.m.,  Feb.  24,  by  E.  E.  Charles,  Secy.,  Warsaw,  for  the 
erection  of  a  high  school.  Plans  may  be  seen  at  the  office 
of  E.  E.  Charles  and  Pierce  &  Bickford,  Archs.,  Elmira, 
N.  Y.  Noted  Nov.  20. 

+Asbury  Park,  N.  J. — The  trustees  of  the  B.  P.  O.  E. 
have  awarded  the  contract  for  the  construction  of  a  lodge 
house  to  PIERCE  &  SLUTS.  Bradley  Beach.  The  cost  is 
about  $40,000.  Elmer  C.  Benner  is  the  Arch.  Noted  Nov.  2,. 
Bound  Brook.  \.  J. — The  Board  of  Education  is  having 
plans  prepared  by  J.  N.  Pierson  &  Son.  Archs.,  Perth  Amboy. 
for  a  school  to  cost  about  $40,000. 

Jersev  City,  X.  J. — Stephen  Hoff  has  secured  a  site  at 
17S-1S0  Ocean  Ave.,  and  will  erect  a  motion-picture  theater 
estimated    to   cost    $40,000. 

Newark,  N.  J. — The  Congregation  Ansha  Brisk  Delito. 
Court  and  Prince  St.,  plans  to  erect  a  marble  church,  with 
pillared   front  at   242-244   Prince   St. 

Roebling.  N.  J. — The  Florence  Township  Board  of  Educa- 
tion is  having  plans  prepared  for  a  new  school  at  an  esti- 
mated   cost    of    $75,000. 

Trenton,  X.  J. —  (Official)  —  Plans  are  being  prepared  by 
Edward  L.  Tilton,  Arch.,  32  Broadway,  New  York,  N.  Y ., 
for  the  construction  of  an  addition  to  the  Public  Library. 
The   cost   is   about    $50,000.      Noted   Jan.    29. 

Brownsville,  I'enn. —  It  is  reported  that  bids  will  be  re- 
ceived until  Feb.  16  by  A.  P.  Cooper.  Arch.,  First  National 
Bank  Bldg..  Uniontown,  for  the  construction  of  a  hospital  tor 
the  State.  The  building  will  be  of  terra  cotta,  and  is  esti- 
mated   to    cost    $45,000. 

Lancaster,  Penn. —  Plans  are  being  prepared  by  J.  H.  Har- 
mon, First  National  Bank  Bldg..  Uniontown,  for  the  erec- 
tion of  an  eight-story  office  building,  to  be  located  on  North 
Queen    St.,    for    Dr.    Frederick    A.   Achey. 

Marshalst-a  (Bridgeville  post  Office),  I'enn. — John  P.  P.r.n- 
nan.  Arch..  Pittsburgh,  is  preparing  plans  for  the  erection 
of  an  addition  to  the  City  Insane  Asylum  of  Pittsburgh  I  w .. 
wiims.  each  80x112  ft.  In  i.k  and  Bteel,  will  be  erected.  I  he 
estimated  cost    is   si  10,000. 

Philadelphia.   Penn.-    Palliugei    &    Perrott,   Axons.,    Philadel- 
phia   have    been    commissioned    by    the 
Frankford    Vve.  and    Palmer  St.  to  pr< 
struction   of   a    tout    stoi  -    addition   01 
St.     The   estimated    cost    Is    •  75,000. 

Philadelphia,     Penn.     The     Consolti  1  ruction     Co 

lias    purchased    a     site    at     16th    and    Tioga     Sis,    and     it     is    re- 
ported    thai     the     company     - 
apart  ment,    i-si  Imatei 

Pittsburgh,  Penn.  The  University  of  Pittsburgh  has  re- 
cently secured  a   fund  of  m than  (2, for  the  erection 

of    new    buildings.      Plans   are    now    being   prepared    tor   these 

The  congregation  of  St.  Agnes  Catholic  Church  contem- 
plates the  erection  of  a  new  enure!  to  replace  the  one  re- 
o.-nth    destroyed    by    Bre.     The   estimated   cost   is  $150,000. 

^Pittsburgh,    i'enn.     The    contract    •    •■    Ho     erection 

1. iil.lt,    a,  bool    it    w.i.st.  1     w.'    and   War   St.   has  been  award- 
ed    to     ilo      HOW    VRD    HAGAR     CO.,     Pittsburgh,     at     (136,000. 
,11,    .8    Boyd,    Vandi  Irchs. 

^Pittsburgh,  Penn.  The  contract  for  e  acting  the  six- 
story  building  on  Fifth  Vve  and  Masters  v.  Bedell 
Co  has  been  awarded  to  the  THOMPSON  STARRETT  CO., 
19  Wall  St.,  New  fork,  N  v.  al  '  Mlrallnger, 
Diamond    Bank    Bldg.,   is   Arch. 

Pi, is  are  bi  ed'b\    John  T    Wlndrlm,   Arch..   Pom 

hi  ealtr.    Bldg     Phlladelphl  1,    foi    ei  eel  Ing   a    10     to 

Ore-proof    office    building     ,1    Seventh     Vve     and    Chen 
for   the  Centi  il    District   Telephone  <-,...   to  cost   about    | 
Noted  <  »ot  B. 


.Mary's     Hospital, 

iari    plai  e    C01    the  

Palm.      st.   at  Sepviva 


three-story     brick 
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The  following  are  the  bids  received  Jan.  20,  by  the  Board 
of  Education  for  erecting  the  Watt  School  on  Webster  Ave. 
and  Watt  St.  Howard  Hager  Co..  $136,421;  D.  T.  Riffle,  $148,- 
250;  Dawson  Construction  Co.,  $152,687;  Golden  &  Crick, 
$157,615;  Henrv  Busse  &  Co.,  $157,992;  John  H.  Trimble  & 
Bro..  $159,945;  A.  &  S.  Wilson  Co.,  $156,341;  Rose  &  Fisher, 
$164,650;  William  Kerr's  Sons,  $164,219;  C.  H.  Kerr  Co.,  $166,- 
756;  Charles  S.  Smith,  $16S,000;  William  Miller  &  Sons  Co., 
$174,719;  D.  Schutz,  Schreiner  &  Clyde  Co.,  $172,940.  Ingram 
&  Boyd,  Vandergrift  Bldg.  prepared  the  plans.  Noted  Oct.  9. 
I  iiiontowii,  Penn. — Plans  are  being  prepared  by  A.  P. 
Cooper,  Arch.,  First  National  Bank  Bldg.,  for  the  construc- 
tion of  a  four-story  addition  to  the  Exchange  Hotel.  The 
cost    is    estimated   at    $40,000. 

Baltimore.  Md. — The  Lyon  Realty  Co.  has  had  plans  pre- 
pared by  John  Freund,  Arch.,  for  a  five-story  apartment 
house,  115x129  ft.,  at  Park  and  Linden  Sts.  The  estimated 
cost    is    $300,000. 

Frederick,    Md Plans     are    being     prepared     by    John     B. 

Hamme,  Arch.,  Weist  Bldg.,  York,  Penn.,  for  a  dining  hall, 
kitchen  and  laundry  for  the  Hood  College,  at  an  estimated 
cost  of  $25,000,  also  a  three-story  brick  and  stone  dormitory, 
36x140   ft.,   estimated    to  cost   $35,000. 

Salisbury,  Md. — It  is  reported  that  the  Arcade  Theater 
Co.    will    erect    a   theater    on    Main    St.,    to    cost    $50,000. 

+Bedford  City,  Va. — It  is  reported  that  the  contract  for 
erecting  the  buildings  for  the  National  Home  for  the  B.  P. O. 
E.  has  been  awarded  to  the  MORAN  CONSTRUCTION  CO. 
The  contract  calls  for  an  administration  building,  six  dor- 
mitories and  a  hospital.  The  buildings  will  be  of  reinforced 
concrete.  Ottenheimer,  Sterm  &  Reichart,  Chicago,  111.,  are 
the    Archs. 

Bristol,    Va. —  (Official) — Bids    will    be    received    until    Mar. 

16  for  the  erection  of  a  three-story  grammar  and  high 
school,  144x236  ft.  The  building  will  be  of  brick  with  terra 
cotta  trim.  Clarence  B.  Kearfott.  Bristol,  is  the  Arch.  Noted 
Jan.   22. 

Macon,  On. — It  is  reported  that  the  Citizens  National  BanK 
will  erect  a  12-story  building  at  Third  and  Cherry  St.  The 
cost    is    estimated    at    $250,000. 

Birmingham,  Ala.— H.  D.  Breeding,  Arch.,  Watts  Bldg., 
has  prepared  plans  for  the  erection  of  a  10-story  rein- 
forced-concrete  and  terra-cotta  building  at  First  Ave.  and 
19th  St.,  for  the  Interstate  Mortgage  &  Bond  Co.  B.  rl. 
Cooper  is  Pres.  The  cost  of  the  building  is  estimated  at 
$100,000. 

Chattanooga.  Tenn. — The  Realty  Trust  Co.  will  erect  a 
nine-story  office  building  and  apartment  house.  The  struc- 
ture will  have  a  reinforced  concrete  frame,  with  interior 
walls  of  hollow  tile.      R.  H.  Hunt,  Chattanooga,   is  the  Arch. 

Fort  Thomas,  Ky. — It  is  reported  that  bids  will  soon  be 
received  by  the  Board  of  Education,  for  the  erection  of  a 
two-storv  and  basement  school,  121x154  ft.  Weber,  Werner 
&  Adkiiis,  Mercantile  Library  Bldg.,  Cincinnati  are  the 
Archs.      The   cost   is   estimated   at    $40,000.      Noted   May   22. 

Louisville,  Ky. —  (Official) — Bids  will  be  received  about  Mar. 
1  for  tliH  .-rection  of  a  four-story  brick,  stone,  and  reinforced- 
concrete  building  for  the  T.  M.  H.  A.  The  building  will  be 
75x150  ft.     Joseph  &  Joseph  arc   the  Archs.     Noted  Jan.  15. 

-Hlowllng  Oreen,  Ohio — The  contract  for  the  construction 
of  the  agricultural  and  science  building  at  the  Bowling  Green 
Si;, i.-  Normal  College  has  been  awarded  to  CLEMMER  & 
JOHNSON,  Hb-ksville.  at  $67,965;  heating,  ventilating  and 
plumbing,  to  HUFFMAN  CONKLIN  CO.,  Columbus.  Ohio,  at 
$14,950.      Noted    Jan.    S. 

<  liielinmll,    Ohio — Bids    will    be    received    until    noon,    Feb. 

17  by  the  Board  of  Hospital  Commissioners,  Cincinnati,  for 
the  construction  of  the  special  contagious  building  for  the 
General  Hospital  at   Cincinnati. 

<  liieiiimitl.  Ohio — Bids  will  be  received  until  noon,  Mar.  3. 
by  C.  L  Stanley,  Clk..  Board  of  Trustees,  Vine  St.,  for  the 
construction  ol   a   Carnegie   Branch   Library  at  Eighth  St.  and 

,    ,v  Ave.     a.   Lincoln   Fechheimer  Is  Arch. 

Cleveland.  Ohio  Plans  have  been  prepared  by  G.  A.  Fen- 
liusch,  2082  Ea  t  Kourth  St..  Cleveland,  for  the  construction 
of  a  seven-8torj  and  basement,  sloie  building,  65x85  ft.  for 
the    Advaioe    Improvement   Co.      The    estimated    cost    is    $100,- 

ooo. 

+Tii'    ■■•  net  'i  eontracl   for  the  construction  of  the  countrj 

club   for    the  Oakwood   Club,    hae    I n   awarded    to    WILLIAM 

T     KROWARZ,     Builders     Exchange,    Chaml i     Commerce 

Bldg      'Ho-   estimated   cosl    is   I 

Beat   Liven I,  Ohio     Plans  are  being  prepared  by  CaBSius 

M.  Metsch    Arch.,  I  il   Bank   m.li;     foi    the  construe- 

rcantlb    build  I  Flrsl   and   Penn  ylvania  Aves, 

l  Imated  cout  is  $4".' 


^Greenfield,    ilhlo     Th<     contract     toi     thi 

the  biiii     •  i i  al    >■  "•  i     ■'■  s.nd  sixth  six,  hi 

BRUNNEB     BLDO     C i 

o,   Not<  'i   Jan.    16. 


construction    ol 

.      bet   li    :i  u    i  t  did 

Johnston    Bldg  . 


+  Hittman,  Ohio — (Official) — The   contract   for  the  con 
tion   of   the   high   schooi   at   Rittman,    has  been   awarded 
NATIONAL    ENGINER1NG    CO.,    INC.,    Marshall    Bldg., 
land,   Ohio. 

+  ZanesYille,  Ohio — The  contract  for  the  construction 
the  school  on  the  Main  St.  hill  site  has  been  awarded 
DUNZWEILER   BROS.,    at    $54,387.      Noted    Jan. 

+  1  \  hum  ill.-.  Inil. — The  general  contract  for  the  con 
tion  of  the  hospital  for  Dr.  I.  C.  Hollinger,  1121  Firs 
has  been  awarded  to  S.  D.  PEACOCK.  122s  Vine  St 
cinnati,  Ohio,  masonry  and  carpentry,  M.  J.  HOFPMJ 
STRUCTION  CO. 

Indianapolis,    Ind. — The     Board     of    School     Commii 

Indianapolis,   Ind.,    is  planning  the   erection   of   a  library, 
estimated  cost  is  $500,000. 

Muncie,  Ind. — Cuno  Kibele,  Arch.,  333  Johnson  Bldgs 
revising  plans  for  the  construction  of  a  three-story  **5 
school,  221x144  ft.,  at  Muncie.  Bids  will  be  received  il| 
Mar.  1.     The  estimated  cost  is  $200,000. 

Bad  Axe.  Mich. — Plans  are  being  prepared  by   E.  A  B> 
Arch.,    127    W.    Allegan    St..    for    the    construction    of 
house  for  Huron  County.     The  estimated   cost  is  $75,00' 

+Detrolt,  Mich. — The  general  contract  for  the  com 
tion  of  the  six-story  and  basement  clubhouse  at  Detroit 
been  awarded  to  the  VINTON  Ct  ».,  Woodbrldge  and  Beau 
Sts.,   Detroit,   Mich. 

(■rand   Rapids,   Mich. — Bids  will   be   received   about  Fcl 
by    H.    H.    Turner,    Arch.,    City    Hall,    Grand    Rapids, 
construction    of    a    two-storv    and    basement    building, 
ft.      The  estimated    cost  is   $80,000. 

Grand  Rapids,  Mich. — Osgood  &  Osgood,  Archs.,  have 
pared  plans  for  the  construction  of  a  masonic  temple  on 
tn  Sto.     The  estimated  cost  is  $500,000. 

Lansing,    Mich, — E.    A.    Bowd,    Arch..    127    West   Allegi 
Lansing,   is  preparing   plans  for   the  construction  of  a: 
torium    building,    for   the   Michigan   Agricultural   Collei 
estimated   cost   is   $200,000. 

tliiciiKii,  111. — Feree  &  Unrig,  Archs.,  304  West  63rd 
are  receiving  bids  for  the  construction  of  a  theater  and  s 
building.     The  estimated  cost  is  $250,000. 

■f.loli.-i,  111. — The  general  contract  for  the  constructlo; 
the  hospital  building  for  St.  Joseph's  Hospital,  has  1 
awarded  to  H.  LATZ,  507  North  Hickory  St.,  Joliet,  III 

Uuiney,   111. — E.   W.    &   Geo.   L.    Rapp,   Archs.,    69   W.  W1 
ington    St.,    Chicago,    111.,    are    preparing    plans    for    the 
struction  of  a  theater  at  Quincy.     The  estimated  cost  is  'i 
000. 

+  Fond  Du  Lao,  Wis. — The  general  contract  for  the  ' 
struction  of  the  East  Side  school  has  been  awarded  to  M.' 
DRIES.  Fond  du  Lac,  Wis.,  at  $52,285.      Noted  Dec.  25. 

Kewaunee,  Wis. — Otto  H.  Bruemmer,  Arch.,  is  recel 
bids  for  the  construction  of  a  three-story  and  baser 
high  school.  Robert  Messmer  &  Bros.,  Majestic  Bldg., 
waukee,    are    the    Archs.      Cost,    $53,000. 

♦  Milwaukee,  Wis. — Contracts  have  been  awarded  for 
construction  of  the  Milwaukee  School  for  Trades  for  Boys, 
Virginia  St.,  as  follows:  Carpentry,  WIERDSMA  &  LAAT8 
$8800;  masonry,  SOUTH  SIDE  CONSTRUCTION  CO.,  112. 
cut  stun.-.  P.  SCHMIDT  &  CO.,  $3768;  plastering.  AUG, 
BARTLET.  $5692;  concrete,  CLOS  CONSTRUCTION  CO.  " 
electrical,  PIEPKORN-HENNINO,  ELECTRIC  CO..  $3671] 
metal  work,  CONSOLIDATE!  )  SHEET  METAL  CO., 
steel,    F.   P1ETSCH   IRON  WORKS,   $1328. 

♦Contracts  for  the  construction  of  the  Auer  Ave.  a 
addition  have  been  awarded  as  follows:  Masonry,  t 
BREEST,  $6346;  cut  stone,  C.  W.  TINGLEY,  $590;  plasti 
F  W.  BAUMANN,  $1 1  SO:  concrete.  ESAU  KROKNING 
STRUCTION  I'll,  $2595;  carpentry,  CHAS.  GUETZKOW 
$6591;  shoe!  metal,  SCHUMANN  ,V  RODEN.  $1675;  steel, 
WAUKEE  STRUCTURAL  SEEL  CO.,  $53S.  Frank  M  Hi 
is  Secy,  of  the  Board. 

Milwaukee,  Win.— Leiser  &  Hoist,  Archs.,  German! 
are  receiving  bills  for  the  construction  of  a  three-sti 
basement,  reinforced-concrete  store  and  office  bulldl 
100  ft.,  at  12th  and  Galena  Sts.,  for  Ernest  Demi: 
$50,000. 

■f  l<hlm-liiiiili-r.  Wis The  general  contract   for  the 

tion  of  the  hotel,  for  the  Commercial  club,  has  been 
to  SCHMIDT  BROS  CONSTRUCTION  CO.,  Chicago, 
■     Inn  ,1.  ,1    cost     is    $611, I. 

CONTRACT   PRICE 

^Bridge      Chicago,    111.      Bids    were    received    .Ian.    29 
Sanitary      District     of     Chicago     for     the     construct 
superstructure   of    a    trunnion    bascule   bridge   over  ths 
branch  of  the  Chicago   River  at  Jackson  si.,  from  (A) 

Steel    Construction    i'ii.     Chicago;     (B)    Great     Lakes    Hi 

Dock  I'",  Chicago;   (C)   King   Bridge  Co.,  Cleveland, 


i  in. 


Bridgi    .v    i !i 


Chic: ,    I  li')    kcilei  -loillo 

bids    were    as    follows: 
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per  II, 

. 
,  p«r  Ih 
per  lb 

I 




$j(il,:iiMi  00 

1221,448  00 

i    ' 

17,800  00 

i 

10600  no 

i  ii 

i  on 



n  in 

Is  no 

12  B0 

s 

80  oo 

70  on 

s:,  no 

o  no 

0  in. 

ii   i  , 

o   1 1 

ii  la 

o  in 

II    SI  I 


1284,800  oo 
1 1,000  no 
10,200  ihi 

1 100  mi 

II  III 

10   IK) 

00  oo 
96  no 
0  0496 
o  in 
n  078 
n.ii , 
1.00 


II 

1231,000  no 

17,000  00 

10,  !00  00 

10 

ii  08 

18  in 

,n  nil 

i,n  no 



II    12 



li  ffl 

i 


00          |243,X00  J'.'i  '■7..H  8263,478 

■      1,460  1242, 8247,060  8262,878 
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ion.  Wis. — Bids  will  be  received  until  Feb.  26,  by  Ander- 
'c  Williams,  Archs.,  Wilner  Bldg.,  Green  Bav,  Wis.,  for 
construction  of  a  two-story  and  basement  school,  72xllU 
["be    estimated    cost    is    $40,000. 

eboygan.     Wis. — H.     W.     Buemming,     Arch.,     Milwaukee, 
is    preparing    plans    for    the    construction    of    the    city 
it    Sheboygan.       The    estimated     cost    is    $150,000.    Jerry 
»ue    is    City    Engr. 
mpun.     Wis. — Bids     will     be     received     until    Mar.     4,     by 

E.  Smith,  Pres.,  State  Board  of  Control,  Capitol  Bldg., 
on.  Wis.,  for  an  addition  to  the  Hospital  for  Criminal 
e,  Waupun,  Wis.  Foeller  &  Schober,  Green  Bay,  Wis., 
le   Archs. 

lairatoaa,  Wis. — A.  D.  Conover,  Arch.,  Tenney  Block, 
sparing  plans  for  the  construction  of  a  dormitory  at 
ilwaukee  County  Hospital  for  Insane.  It  will  be  two 
9  and  basement,  73x185  ft.,  of  brick  construction. 
$75,000. 
one,    Imra — Plans    are    being    prepared    by    O.    O.    Smith. 

610  Youngerman  Bldg..  Des  Moines,  for  the  construc- 
<t  a  courthouse  at   Boone.     The  estimated   cost   is   $200,- 

avenport,  lima — The  contract  for  the  construction  of 
3tel  at  Third  and  Perry  Sts.,  has  been  awarded  to  the 
RTHT  IMPROVEMENT  CO.,  Davenport,  Iowa,  at  $323,- 
Dther  bids  were  as  follows:  James  Steward,  St.  Louts. 
:336,450;  Eilenberger  Co.,  Chicago,  111.,  $329, 9S0;  Cen- 
Ingineering  Co.,  $329,040;  Seldon  Breck  Co.,  St.  Louis, 
325,1100;  Allen  Sons,  Peoria,  111.,  $348,512;  Warner  Con- 
ion  Co..  Chicago,  111.,  $372,880;  Grant  Construction  Co., 
tul,  Minn.,  $349,000;  S.  D.  Peacock,  Cincinnati,  Ohio, 
)0;   Westaker   Construction   Co.,  St.   Louis,   Mo.,   $352,141. 


18. 


mlialltotm,  Iowa — Shattuck  &  Hussey.  Archs.,  18  S. 
I  He  St.,  Chicago,  111.,  are  preparing  plans  for  the  con- 
I  ion   of  a   two-storv   and    basement   Y.    M.   C.   A.    building. 

stimated   cost  is  $75,000. 

.mi. n Tin.    Minn. — Bids   will    be   received   about  Feb.   26,   tjv 

Johnstown,    715    Capital    Bank    Blr'~,    St.    Paul,    for    the 

ruction   of  a  two-storv  and  basement  gymnasium,  50x120 

r  the   State  Public  School.     The   estimated   cost   is   $S0.- 

jvalker,  Minn. — The  general  contract  for  the  construc- 
)f  the  three-storv  sanitarium  buildings  at  Walker,  has 
awarded    to    the    HODGIX    CONSTRUCTION    CO..    Sioux 

I  Iowa. 

<  ehita,  Kan. — Bids  will  be  received  about  Feb.  16,  by  A. 
owell,  Arlh.,  Murdock  Bldg.,  for  the  construction  or  a 
story    and    basement    convent    building    for    the    Sisters 

Joseph.      The    estimated    cost    is    $50,000. 
lings,    Mont. — The    Eastern    Montana    &    Billings    Power 
11  erect  an  office  building.     The  estimated  cost  is  $150,- 
I.   F.    Roche    is    Mgr. 


(.rent  Falls.  Mont.— F.  A.  Woehner.  of  the  Great  Falls 
Drug  U.,  announces  that  a  five-story  reinforced  concrete 
building  will   be  erected   at  First  Ave.   South,   and   Third   St. 

+Plevna,  Mont.— The  contract  for  the  construction  of  the 
bank  building  to  be  erected  by  the  Borgerding  State  Bank 
has   been  awarded   to   PETER   JACOBSON,    Plevna,    Mont. 

+  Maplewqod,  Mo. — The  contract  for  the  construction  of 
the  motion  picture  theater  has  been  awarded  to  A  B  FINCH 
Maplewood,    Mo.      The    estimated    cost    is    $40,000. 

Mound  City,  Mo. — Trunk  &  Gordon.  Archs.,  Donnell  Court. 
are  preparing  plans  for  the  construction  of  a  two-storv  and 
basement  high  and  grade  school,  S3xl57  ft.  The  estimated 
cost  is  $43,000. 

«.>«]?££>"?   CJly'   Mo-—The.  University  of  Missouri   will   expend 
$200,000  for  the  construction  of  a  library  building. 

+  Vallej-  Park.  Mo — -The  general  contract  for  the  construc- 
tion of  the  building  for  the  St.  Louis  Childrens  Hospital 
has  been  awarded  to  JAMES  A.  GODFREY  CO  105  North 
Seventh  St. 

Bonham.  Tex Bonds   for  $75,000   have  been   sold,   and   bids 

will  be  asked  shortly  for  the  erection  of  the  new  high  school. 

Dallas,  Tex.— The  Dallas  Club  is  planning  the  erection  of  a 
new  club  house,  to  cost  $250,000.     W.  O.  Connor  is  Pres. 

Fort  Worth,  Tex. — A  $100,000  motor  picture  theater  and 
10-story  office  building  will  be  erected  here  by  T.  R.  Finne^an 
C.   C.   Doyle   and   W.  D.   Reynolds   and   others. 

+  Medical  Lake,  Wash. — Contracts  for  the  construction 
of  the  buildings  at  the  State  Institution  for  the  Feeble 
Minded  at  Medical  Lake  have  been  awarded  as  follows-  gen- 
eral construction,  S.  (1.  MORAN,  $176,0»0;  heating,  ARNOLD 
EVANS  CO.,  $15,270;  electric  wiring,  W.  E.  CHASE  E.N'i  ;I- 
NEERING   CO.,   $1963. 

Pasco,  Wash. — J.  E.  Doughty,  Arch.,  Pasco,  has  prepared 
plans  for  the  construction  of  the  Pasco  Playhouse,  to  be 
erected  on  Lewis  and  Clark  Sts.  The  estimated  cost  is 
$300,000. 

CONTRACT   PRICE 

(;ate  Valves  and  Sluice  (tiles — Catskill  Aqueduct,  New 
York,  N.  Y. — Bids  were  received  Feb.  3  bv  the  Board  of 
Water  Supply  for  instal'ing  gate  and  other  valves,  sluice 
gates  and  appurtenances  along  the  line  of  the  Catskill  Aque- 
duct, mainly  within  the  New  York  city  limits,  from  (A)  J  E 
Ogden,  147  Cedar  St.,  New  York;  (B)  Kennedy  Valve  Mfg  Co' 
Elmira.  N.  Y. ;  (C)  Pittsburgh  Valve  *  Foundry  Co  Pitts- 
burgh, Penn.;  (D)  H.  B.  Smith,  50  Church  St.,  New  York- 
(E)  Holtwell-Wilcox  Co.;  (F)  Southwalk  Foundry  &  Ma- 
chine Co.;  (G)  J.  M.  Noonan  &  Co.;  (H)  Chapman  Valve  Mfg 
Co..  180  Lafayette  St.,  New  York;  (I)  Bethlehem  Steel  Prod- 
ucts Co.;  (J)  Coffin  Valve  Co.,  Boston.  Mass.  The  item  bids 
were    as    follows: 


GATE  VALVES  AND  SLUICE  GATES,  CATSKILL  AQUEDUCT,  NEW  Y( 
Contract  104 


.III  ate  valves,  high  pressure  type,  furnishing 

■covering 

iWate  valves,  low  pressure  type,  furnishing 

clivcring 

ite  valves,  furnishing  and  delivering 

ite  valves,  furnishing  and  delivering 

ite  valves,  furnishing  and  delivering 

ite  valves  with  bell-ends,    furnishing    and 

ring  

ite  valves,  furnishing  and  delivering 

iglc  gate  valves,  furnishing  and  delivering. 

e  valves,  furnishing  and  delivering 

to  valves  with  flanges,  furnishing  and  de- 


$2500  00     $1900  00     81907  00     $1900  00     $2600  00     $2900  00     $2641.50     $2775.00     $2620.00     $1855.00 


inr 


e  valves  with  bell-ends,  furnishing  and  de- 

lf 

tie  gate  valves,  furnishing  and  delivering.  . 

c  valves,  furnishing  and  delivering 

laft  flump  sum)  

intn.lling  valves,  furnishing,  delivering  and 


ip  valves,  furnishing,  delivering  and  install- 


tp  valves,  furnishing,  delivering  and  install- 
,p  valves,  furnishing,  delivering  anil  install' 


»  valves,  furnishing,  delivering  anil  install- 

regulating  valves,  furnishing,   de 
tailing 

>    ,  furni  ibing,  delivering  and  in- 
g 

iiie.-  gates,  furnishing  and  delivering 
42-in.  sluice  teiie-.,  furnishing  ami  .leliv.T- 

g  stands  for  gate  valves,  furnishi 
|  :iinl  in  tailing 

for   sluice  gates  at   Cri.tr. ii    Lake 

foi     luice  rates  at  Silver   Laki 

eill'ir     ]ii gates,   furnishing  and  deliver- 

furnishing  ami  delivering 
D  gearing  for  12-in    gate  vnlvps,  per   -' 

■X  and    haildwheels    Inr    Hi-ill.    fate    valves. 


fiimi  thins  and  delivering,  per  gate 

,  per  III  

irons  lirniize  ami  ooppeTi  |i«r  lb 

ind    I'll,  pei  ii. 

lag.    |S'l    III  


1972  00 
1330  (Hi 
1510.00 
412.00 

408  00 
268.00 

292  (HI 

His  mi 


13  00 

17  (Hi 

72  00 

910  00 


182  00 
88  00 
62.00 
46.00 

160  00 

1700  imi 

10 

582  00 

237  IK) 
306  oo 

1,117  00 

ISO  IK. 
120  (to 
102  iki 

72  m 
284  on 

II   Ills 

II  1,1, 
II  11)1 
0  024 


1700  00 

1025.00 
1100.00 
275.00 

275.00 

100.00 
150.00 
21    20 


II    l.l I 

22.50 

11  00 

402  00 


840.00 

125.00 
68.00 
98.78 

142  78 

1487  imi 
882  70 

347  00 

.'ISO   00 

880  00 
715.00 

34    (HI 

20  iki 
880  i"i 

12  511 
280  i*i 



ii  n 
o  08 
0.03 


1320  00 
816.00 

1010.00 
256.00 

250.00 
130.00 
149.00 
85.00 


30  00 

II   IK) 

00  00 

810  oo 


282.00 

113  00 

69.00 

Bfl  00 

81S  00 

1818  00 
812  oo 

884  i>" 

288  mi 

888  iki 

450.00 

87  iK) 

29  i«i 
BO  iki 

80  iki 

n  048 

n   in 
n   in 

ll  H7 


I  .VII I  nil 
950  00 
890.00 
225.00 

225  00 
95.00 

120,00 
21.00 


15  00 

17    50 

10  (K) 

BOO  00 
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85.00 
60  iki 

II,    IKI 


:t2.-.  iki 
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Seattle,  Wash. — Edward  Blair,  Arch.,  has  prepared  plans 
for  the  construction  ot  an  addition  to  the  Lincoln  High  School, 
also  for  Ballard  high  school  at  West  75th  St.  and  21st  Ave., 
N.   W.      Cost,    $350,000. 

+Spokane,  Wash. — The  general  contract  for  the  construc- 
tion Of  the  terminal  station  for  the  Chicago,  Milwaukee  & 
St.  Paul  R.R.,  has  been  awarded  to  the  GRANT  SMITH  CO.. 
Spokane;  ornamental  iron  work,  to  the  SPOKANE  ORNA- 
MENTAL IRON  WORKS,  at  $20,000;  mill  work,  PHOENIX 
LUMIJER  CO.,  at  $10,000;  heating,  JAMES  SMYTH  PLUMBING 
CO. 

The  Eagles  Lodge  will  erect  a  temple  at  Spokane.  The 
estimated   cost   is   $75,000. 

Pendleton,  Ore. — The  Pendleton  Lodge,  No.  288,  B.  P.  O.  E.. 
will  expend  about  $50,000  in  building  a  two-story  addition 
and  other  improvements  to  its  building  here.  Tourtelotte  & 
Hummel,    Portland,    are    the   Archs. 

Portland,  Ore. — W.  C.  Knighton,  State  Arch.,  Salem,  are 
preparing  plans  for  the  construction  of  a  recitation  hall  for 
the  Oregon  State  University.  The  estimated  cost  is  $1011,000. 
Noted  Nov.   27. 

Sutherlin,  Ore. — F.  B.  Waite,  will  erect  a  two-story  hotel 
and  store  building.  Earl  A.  Roberts  is  Arch.,  Selling'  Bldg., 
Portland,   Ore. 

+I,os    Angeles.    Calif — Contracts     for    the    construction    of 
the    five-story     loft     building     on    Spring    St.,     for    Frank     R. 
Strong,    has   been   awarded    as   follows:      General   contract,    the 
DAVIDSON    CONSTRUCTION    CO..     16th    and    Tennessee    Sts 
$32,142,    structural   iron   work,    the   BAKER   IRON   WORKS. 

Los  Ansreles,  Calif. — Leonard  L.  Jones,  I.  W.  Hellman 
Bldg.,  has  prepared  plans  for  the  construction  of  a  five- 
story  and  basement  store  and  hotel  to  be  erected  at  Whitley 
and   Hollywood   Blvds.      The   estimated   cost   is   $75,000. 

Sacramento,   Calif. — Bids   will   be    received    bv   the   Board   of 

Education  of  Sacramento  until  Feb.  27,  for  the  construction 
of  a  school  at  Eleventh  and  V  Sts.  The  estimated  cost  is 
$2011,000.  Shea  &  Lofquist,  San  Francisco,  Calif.,  are  the 
Archs. 

+  San  Francisco,  Calif. — The  contract  for  the  construction 
of  the  Court  of  Palms  and  Flowers,  has  been  awarded  to 
STREHLOWE.    FREEZE    &    PETERSON,    at    $184,000. 

+  San  Francisco,  Calif. — The  New  Jersey  Commission  has 
awarded  a  contract  for  the  erection  of  the  New  Jersey 
building  at  the  Panama  Exposition,  San  Francisco  to  W  W 
ANDERSON,    of    San    Francisco,    at     $3S,940.       Noted    Jan.    22. 

Lewis  P.  Hobart,  Crocker  Bldg.,  is  preparing  plans  for  n. 
10-story  office  building  to  be  erected  by  the  Firemen's  Fund 
Insurance   Co.,   at   California   and    Sansome    Sts. 


CATALOG    NOTICES 


General  Fire  Extinguisher  Co.,  Providence,  R  I  Cat* 
F.  Wrought,  cast  iron  and  brass  pipe,  fittings,  valves" 
Illustrated,  580  pp.,  5x7  in.  '  j' 

The  Brier  Hill  Steel  Co..  Youngstown,  Ohio.  Referei 
Book.  Lath,  roofing,  siding,  black  and  galvanized-*! 
sheets,   metal   ceilings,    etc.      Illustrated,    166   pp.,   5x7   in. 

The  Terry  Steam  Turbine  Co.,  Hartford.  Conn.  Bull  , 
No.   17.     Return-flow   turbine.      Illustrated,   8   pp.,   6x9  in. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis.  Bull . 
No.  401.  Type  H  crane.  Illustrated,  20  pp..  6x9  in  K. 
log.     "P  &  H"  excavator.     Illustrated,  16  pp..  6x9  in. 

CONTRACT   PRICES 

Reconstructing      Piers — Gallipolis,      Ohio — Bids      were 
ceived    at    the    U.    S.    Engineer    Office.    Cincinnati,    Jan    S  i 

reconstructing  in  concrete,    two  ice  piers   in   the  Ohio  Rive  • 
Gallipolis,    from    (A)    Pfaf-Smith    Co.,    Charleston,   W.  Va     , 
Hord  Construction  Co..    Mavsville,  Kv.;    (C)   G.  T    Bogle  & 
St.    Albans,    W.    Va.;    (D)    E.    G.    Nave    Bros.    Co.,    PortaiM 
Ohio;     (E)    Curtis    &    Shumway,    Inc..    Portsmouth,    Ohio-    » 
Bates   &   Rogers   Construction    Co..    Chicago,    111.;    (G)    Wi'i 
H.    Barber,    Cincinnati,    Ohio;    (H)    Frank    J.    Duvall, 
ton,    W.    Va.      The    item    bids   were   as    follows: 


RECONSTRUCTING  PIERS,  GALLIPOLIS,  OHIO 
A  B  C  D  E  F 


Hum. 


cofferdam.  $35  00    $32.40    $23  01     $40.00    $23  00    $24.50    $30  00 
470  cu.yd. 
excavation.       1.50        1.50        0.80        2.50        2  50        2.50        0  60 


masonry..  6.35  5.88  7.30 
17,900  lb.  w. 
i.  or  steel 
nosings,  tie 
rods,  an- 
chors        0.06        0  06        0  06 


0  04         0.08 


Totals.... $40,201  $37,353  $37,021   $49,4S6  $39,961  $41,412  $36,491  P 

Pavins — Baltimore.    Md. — Bids    were    received,    Jan.   28 
the    Paving   Commission    for   Contracts    73    and    74,    for  pa- 
various  streets,   from    (A)   P.   Flanigan  &   Sons;    (B)  P    F 
dington;     <C)     Newton     Pacing    Co.;     (D)      Baltimore     Am 
Block    &    Tile    Co.;    (E)    American    Paving    &    Contrartii 
(F)    Southern    Paving   &    Construction   Co.;    (G)    Warne 
Ian  Asphalt  Co.     The  item  bids  were  as  follows: 


PAVING.  BALTIMORE,  MD.  CONTRACT  73 

A  B 
Street  asphalt  pavement,  including  lj-in.  tapping  course,  lHn.  binder,  6-in.  concrete  base,  and 

87,500  sq.yd.  removal  of  old  material $1.7S  $1.59 

Vitrified  block  paving,  including  a  6-in.  concrete  base  and  cement 'filler,  sand  cushion  and 

3000  sq.yd.  removal  of  old  material 2. 15  2.25 

2500  sq.yd.  cobble  repaving,  including  sand  cushion,  and  removal  of  old  material. .  .              0.40  0.30 
1000  sq.yd.  granite  block  repavement,  including  Hand    cushion,  and  removal  of  old 

material                       0.50  0.40 

-I    vitrified  block  repavement.  including  sand  cushion,  and  removal  of  old 

material             0.50  1.20 

33,500  I  in.  ft   American  concrete  curb  and  circles  in  place 0.60  060 

■S0OI)  I  in  ft    old  Btone  curb  and  circles  redressed  and  reset 0.50  0.50 

B00  lin.fi    old    tone  curb  and  circles  redressed  in  place 0  32  0^25 

1600  lin.fi    old  stone  curb  and  circles  reset             0  15  0.20 

i  Sq.ft.  will  purchase  old  cobble  and  gutter  stone Jc.  Jc. 

2000  In.  it    will  purchase  old  curb  stone   '              ^,c!  Ac* 

m    will  purchase  old  flagstones Xc.  lc. 

12.IHKI  cu.yd   gradong o  70  0.90 

removing  and  renewing  cement  footways 0.15  0  10 

2'Xi    -ill    removing  md  renewing  leek  footways 0. 12  0.05 

'  ild  granite  block  nr  vitrified  block  set  as  headers,  including  6-in.  concrete  base,  cement  tiller, 

2800  lin.n    mortar  cushion,  and  removal  of  old  material 0  25  0  20 

Vitrified  I. lock  gutters,  including  a  li-in.  concrete  base,  cement  liller,  mortar  cushion,  and 

old  material                                    2  15  2.25 

.Vhi    >i  ft    old  '                              ad  and  reset  on  sand  base 0  2.">  0.20 

50  cu.yd.  portland  cement  concrete  in  place 7.00  5,00 

rotal        $211,657      $199,278 

CONTRACT  74 

ement,  inoluding  lj-in,  tapping  course,  11  -in.  binder,  5-in.  concrete  base, 
d  removal  of  old  material 
Vitrified  bloc)   pavement,  inoluding  a  5-in   con   base,  cement  filler,  sand  cushion,  and  removal  ol 
1000   -i  yd  old  material 

ill  block  ropavemi  nt,  including  cement  liller.  sand  cushion,  and  romot   of  old  material 

vitrified  '  incl  id! ii    -  oi ba  o,  cement  filler,  rtai  cushion,  and  removal 

i 
rd   cobble  repai  i  mi  nt,  including  sanrl  cushion,  and  re ml  ol  old  material. 


cobble  rep nent,  inrtudini I  on  I ,  and  re iral  ol  old  material         

1  ■■!  -  u  hion,  and  rei i  il  ol  old  material 

includinj      ind  cu  hion,  :,n<l  i, i  ,|  ,.i  ,,1,1  i,  M  ,i 

I  i    100  Lin  it     I  ad  circles  in  pine.  

2*X>  In.  fl  -  d   ind  n   si      

4. m  lie  -  In     ■  'i  in  plaw 

BOO  tin  ft.  .  ■  ' 

-."'t  IXKI   q  d    -ill  pun  i  i        bl       d  ritoni      

ln<»>  lii,  t  mi  

i  |  g 

100  sq.ft.  ■  .-,  I 

.      . 

1  mi  Ml  Oiler,  mortar 

1000  Lin  i  al 

Wood  h  bit    Ii  i    .1...  oui  I.e.!.. 

.Id 

Vl'nl  ...,.,  , |    i,||,  , ,|,,r  ciicl.i, ,n,  an. I 

ind  b:.  •  

-.   In  plan 
mont,  including  i;  ...   lappinp,  i :  ...   binder,  0-ln   oonorott  baie,  and 






2.27 

2.33 

2.22 

2.18 

0.45 

0.50 

0.40 

0.50 

0.79 

1.25 

0.45 

0.55 

0.49 

0  75 

0.45 

0  50 

0.60 

0  65 

0  60 

0.60 

0  40 

0  50 

0.35 

0.50 

0  25 

0.35 

0.25 

0.25 

0  23 

0.20 

0  15 

o  a 

lc. 

Ac. 

ic. 

A«. 

lc. 

ic. 

0  01 

lc. 

ic. 

0.(11 

1.10 

1.00 

0.70 

0  95 

0.15 

0.25 

0.15 

0.18 

0.15 

0.25 

0.15 

0.15 

1  20 

0.50 

0  22 

0.25 

2  32 

2  38 

2.30 

2  2] 

0  20 

n  26 

0.10 

0  30 

1   70 

5  no 

7.00 

;,  50 

$204,210 

$223,287 

$195,708 

$207,273 
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0    15 
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0  60 
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n  68 

,.  66 

ii  60 

,.  28 
(i  26 

::;!;; 

n  mil 

II    INII 

,,  0026 

0.0026 
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;©inis<tim<cltioini 


•  Denotes    work    advertised    in    ENGINEERING   NEWS. 

+   Denotes     contract     awarded.        The     names     of     bidders    awarded     contracts 


are     set 


CAPITALS. 


JVMARY    B11L.DING    OPERATIONS 

Qjitruetion  of  mercantile  and  other  buildings  was  not 
9  factory  during  January.  In  16  Eastern  cities  the  plans 
lied  for  new  construction  aggregating  $17, 142, 60S,  a 
off  of  only  3%,  compared  with  last  year.  In  six  South- 
es,  the  decrease  was  10%,  but  this  was  the  result  of 
>ns  in  one  city  alone.  In  the  Middle  West,  15  cities, 
as  a  falling  off  of  2-z  .  but  in  seven  Pacific  Coast  cities 
as  a  gain  of  67%.  This  was  the  result  of  a  $5,000,000 
San  Francisco.  The  figures  for  the  several  cities  are 
1  the  accompanying  table. 

JANUARY  BUILDING  OPERATIONS 

EASTERN 


ort,   Conn. .  . 

'\    Y 

Conn 

n!   N.    J  .  .  .     . 
Ky,  X.  J. . . 

,  Br.  J 

dford.    .Mass 

rk.  N.   V  : 
ittan    

lyn  '.'.'.'.'.'.'.'. 

phia.   Penn. 
gh.    Penn. .  . 

K  n.  v 

1,   Penn 

e,  X.    Y 

cr,    Mass  .  .  . 


SOUTHERN 


I  Ky 

Tenn..  .  . 

ana,    La  .  ■ 

I.    Ya 

mi.   D.   C. 


1914 

.  17  05 
127,295 

2o6.SS7 
63,480 
88,500 

353.214 

264,320 

3. 511. 100 
1. 316.850 

1,247,985 

1.171.037 

354.320 

101,925 

68,700 


$303, 2S0 
361,390 
102,269 
204,061 

189,704 
461,760 


MIDDLE    WEST 


111. 


I 


i  ihlo. .    . 
■   Ohio. 
is.   Ohio. . 
Bleb    . 
;apids.   Mich. 

Mills.     Ih'l 

K    Wis 

oils.    Minn. .  . 


580 

,2V 

1,636 
341 
482 

8S  i 

504 
180 

S6  i 

:,i  i 


900 

•'in 
620 
740 
260 
2 12 
342 
266 
X5S 
505 
I  10 

812 


PA(  [PIC    O  l  \.-'T 

lif $1,182,246 



II  1,600 



1,20 

84,046 




BCisco   i 

Wash. 
Wash  .  . 


1913 

$1,784,165 

333, 4S5 

•178,000 

191,750 

14.042 

628. 7S6 

1,340.339 

131.150 

612,218 

3,900,450 
1.577.426 
2,898,870 
2,898,870 

1.475.160 
385. 4SS 
445.131 
186,278 
271,985 
15". 222 


8217.250 
271,244 

1 57 

237,842 
267.390 
707.161 


$7,041,6  17 

714. 74o 

2,029,605 

81.625 

4  11.211 
1  60,726 


2,061,001 

■ 


Frontier  Terminal  R.R.,  which  already  has  permission  to 
construct  its  line,  is  to  be  a  double-track  elevated  belt- 
line  railroad  encircling  the  city  from  Bay  View  on  Lake 
Erie  to  the  Niagara  River  in  the  city  of  Tonawanda  and 
will  cross  and  connect  with  every  railroad  entering  the  city. 
The  estimated  cost  of  construction  of  the  entire  system  is 
$10,000,000.  Ricker  &  Minniss,  Elliott  Sq.,  Buffalo,  are  Engrs. 
for  both   roads. 

Maryland — Williamsport.  Nessle  &  Martinsburg  Ry. — This 
company,  it  is  reported,  will  start  work  soon  on  the  con- 
struction of  its  proposed  15-mile  line  from  "Williamsport.  Mil., 
to  Martinsburg,  W.  Va.  John  Carmichael,  Hagerstown,  Mel., 
is   Pres. 

West  Virginia — Williamsport,  Nessle  &  Martinsburg  Ry. — 
See  item  under  Maryland. 

Georgia — Central  of  Georgia  Ry. — This  company  will  con- 
struct second-track  work  and  reduce  grades  and  curves  be- 
tween Columbus,  Ga.,  and  Atlanta,  Ga.,  and  between  Columbus 
and  Birmingham,  Ala.  C.  K.  Lawrence,  Savannah,  Ga.,  is  Ch. 
Engr. 

Atlantic,  Waycross  &  Northern  R.R. — This  company  is 
preparing  to  construct  its  proposed  extension  from  Kings- 
land  to  Folkston,  Ga.  Capt.  L.  Johnson,  St.  Mans,  Ga.,  is 
Pres.  D.  C.  Edwards,  St.  Marys,  Ga.,  is  Ch.  Engr.  Noted  Jan. 
29. 

Atlanta  &  North  Georgia  R.R. — This  company  has  applied 
for  incorporation  for  the  construction  of  a  50-mile  railroad 
from  Atlanta,  Ga.,  via  Bolton,  Roswell,  Crabapple,  Alpharetta 
and  Cumming,  Ga.,  to  Creighton,  Ga.  Capital,  $1,200,000.  The 
incorporators  are  A.  B.  Kellogg,  James  N.  Ellis,  J.  H.  Drewry. 
R.  W.  Underwood.  J.  N.  Johnson,  Jr.,  S.  O.  Yickers,  E.  C.  Rup- 
ley  and  J.  W.  Tindall,  all  of  Atlanta;  J.  M.  Estes  and  H.  P. 
Hoyt,  of  Kirkwood,  Ga. 

Alabama — Central  of  Georgia  Ry. — See  item  under  Georgia. 

Alabama — Louisville  &  Nashville  R.R. — This  company  Is 
considering  the  construction  of  extensions  from  Tuscaloosa 
to  Selma,  Ala.,  and'  from  "Woodstock,  Ala.  W.  H.  Courtenay, 
Louisville,   Ky.,    is   Ch.    Engr. 

Alabama — Louisville  &  Nashville  R.R. — This  company  it  is 
reported    will    improve    its    yards   at    Birmingham,    Ala.,    al    a 


11  wi.w  \  i  g 

York— Newark.    Williamson    A     Northern    U.K.— This 
orporated    v.  Ith    a 
I  in. line  a   r:i  llroad   from 
Kyne   County   to  Williamson,   N    \.  on   Lake  Ontario. 
,     Marlon    R.R.     The 
at  Newark,  N    Y. 
,.    %  „ru,     (Boro  ntracta    have 

nr.le.l    to    thi     Ti    1:1     , 

T     \     1  IILLE8PIE   CO 

»  construct  In       iddltlon  ited  rall- 

1    nnd    Moth     \ves.,    H h    ..1     Man- 

l,.r    ,v     v\'(    tern     R.R      Thi     N<  «     Voi  k    State    Public 
id   District,   hn 

.  ensltv    wiii.  h  the    con- 

nk    bi  tween    a 
th,.    Bud  ■     T.  1  inin  'l     R.R     In    the    town 

mi     1  he     C  madia  n     ralli  hlcl        nti  r 

■  ■I     thi      Int.  I  imt IB 


W. 


Courtenay,    Louisville,    Ky.,    is    Ch. 


cost    of    $200,000. 
Engr. 

Mississippi — Meridian  &  Memphis  R.R. — This  company  plans 
to  construct  an  extension  to  Carthage,  Miss.,  a  distance  of 
about  30  miles.  S.  A.  Neville,  Meridian.  Miss.,  is  Vice-Pres. 
and   Gen.   Mgr.      Noted  Jan.   29. 

Ohio — Norfolk  &  Western  Ry — This  company,  it  is  re- 
ported, plans  to  construct  a  third  track  between  Columbus 
and  Portsmouth,  Ohio.  C.  S.  Churchill,  Roanoke,  Ya.,  is  Ch. 
Engr. 

Michigan — Michigan  Central  R.R. — This  company  plans  to 
double  track  its  line  from  Jackson  to  River  Junction,  Mich. 
G.  H.  Webb,  Detroit,  Mich.,  is  Ch.  Engr. 

«  Isconsin — Minneapolis,  Merrill  &  Marinette  R.R. — The 
State  Railroad  Commission  has  approved  the  construction  of 
this  company's  proposed  line  from  Merrill  to  Athens,  \\  is., 
21    miles.      John    O'Daly,    Merrill,    is    Pres.      Noted    Jan.    29. 

Iinvn — Illinois     Central      R.R. — This     company's      Mlnm 
division  will  enlarge  its  yards  at  Dubuque.  Iowa.      A     s 
win,   Chicago,    111  .    is   Ch.    Engr. 

Minnesota— Minneapolis,  Mille  Lacs  &  Northern  Ry. — This 
company  has  mixed  for  the  purpose  of  constructing: 

a    railroad    from    Anoka.    Minn.,   to   Ogllvle,    Kan.      A.    A.    Kran- 
liold,  Minneapolis.  Minn.,  is  Interested. 

Kansas — Minneapolis,    Mille    Lacs    &    Northern     Ry. — See 

item    under   Minn. 

Nebraska  urllngton  &   Quincy   R.R. — This  com- 

pany   plans    the    construction    of    a    cutoff    from    Ralston    or 
ChalCO,    Neb.    northwest    to    the    Ashland  -Sioux   City    branch    at 

Fremont,    Neb       W.    L.    Bi  tgro,   111..    Is 

u    w. 


gouta  Dakota  l'airmount  &  Veblen  Ry.— This 
plana  to  construct  an  extension  to  Webster,  s  D. 
will  commence   soon.     .1     Rosholt,   Fatrmount,   N.   D. 


company 


ompany 
;.  the   proceeds 
William   Kennlflck. 


Missouri— Missouri,  Oklahoma    A    Gulf   Ry 
plana   ti  ver's  certlflc: 

to  be  use, 1   for  Improvements  to  the  line 

Mo.    is    Pri 

Irk. ins. is        I  I     I     11. 1      SOUthVI  esl.  I'll      I  I  W  ill 

iiis   on    the   construction   ol    its 
mlli     line    from    Helena.    V.rk  .   southw  esl    1 

R       E    ■'    N 

Texas     N- 111  ci       Valli  I  1  '■'■    fl     Gulf     Rj 

will  st:n  •    1  he  co  ed   line  front 

Kitty,   Tex.,    26    miles    Into  McMullen   County      .1     \\      1 
Belleville,  Tex  .   Ii    1 

Texas     TI 
tlon  of  the  pi  Iroad  from  Brownsville,  Tej  .  to  Point 

.  rlbed      D.  A.  O'B  1  Iharo- 

C 1     Bro ■  ■■ 
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Trinitv  &  Brazos  Valley  Ry. — This  company  will  spend 
$250,000  for  reballasting  S4  miles  of  its  roadbed,  and  for  the 
construction  and  repair  of  bridges.  S.  Baldwin,  Teague,  Tex., 
is   Res.    Engr. 

Oklahoma — Contracts  will  be  awarded  at  once  for  the  con- 
struction of  the  proposed  spur  railroad  from  Beaver  city, 
Okla  north  across  the  North  Canadian  or  Beaver  R>vers  to 
a  point  on  the  Wichita  Falls  &  Northwestern  R.R.  The  work 
will  involve  the  construction  of  464  ft.  ot  pile  trestle.  J.  S. 
Trindle,  Liberal,  Kan.,  is  Engr. 

Colorado — It  is  reported  that   plans  are  being  prepared  for 


others   are   interested. 

Washington— Great  Northern  Ry.— This  company  plans  to 
sta"  work  in  the  spring  on  the  construction  of  its  Proposed 
branch  lines  from  Centralia,  Wash.,  to  Willapa  Harbor  and 
Grtvs  Harbor    Wash.     R.  Buod,  St.   Paul,  Minn.,   us  Ch.    Engr. 


Grays  Harbor, 

Washington — Northern    Pacific    l:y 

for    track    laying    on    its    new    Point 


Bids   will    soon    be    re- 
W."l.  Darling.  St.  Paul, 


ceived    by    this    company 

.    line  out  of  Tacoma,   Wash 
Minn.,    is    Ch.    Engr. 

California— Los  Angeles  &  San  Diego  Beach  Ry.— Th 


com- 
The"state   Railroad  Commis- 


pany  plans  to  electrify  Its  line.  ™  »mi=  "g"'^  ~~k Ban 
sion  will  be  asked  to  give  its  consent.  E.  S.  Babcock,  oan 
Diego,  Calif.,   is  Pres. 

ELECTRIC   RAILWAYS 

I)o%er  V  H.—  Vccordlng  to  press  reports  the  Dover.  North- 
wood  &  Concord  Electric  Ry.  Co.  is  making  preliminary  ar- 
rangements for  the  construction  of  its  proposed  line.  A.  E. 
McReel,    Exeter,    is    interested. 

Northampton,  Mas..  The  citizens  of  Uortbamrton*TGtsg- 
Ing  steps  toward  securing  an  extension  pi  the  \\  lll>:ll,f^'J"'i; 
electric  railway  to  Goshen  and  Cummington.  J.  L.  Mather  is 
Chn.    of   the   Bd.    of  Trade. 

Springfield,   Mass.— The   Springfield  Street  Ry.  Co.   is ;  pre- 

E.  J.  Dickson.   Springfield   is  Mgr. 

klbani     \.   v.-  -The   United   Traction   Co.  contemplates  the 
'"'"  ni,   |„to   the    Woodlawn   district.     James  J. 

ton,    Albany,    is    G.  u 
\.„    ^..rk    \.  Y.      See  item  under  Railways:     New  TorK. 
HiRnrtom,    M.i. -The    Washington    Countj     T paction    Co. 

;     S%r::, -:■■,. ::;;.;  vvfc 

..:,:.    A.    Bester  Jr., 


i    ...  ..,.,. i.,,r,.     Vn According   to   press   reporl      plan      are 

W  h'  ster,  Va  .  Harpi  i  s  terry, 

,. ,„,         »     V.  Colli  .Spring 

to  Pi  inklin, 
t,   W.  Va..  is  Interested. 
Wheeling.  W.   \...     The   Wheeling    &    Bo   tern    R.R    Co.  has 

I 
m     B    J.    Sm 


,11    ol     Wli.  .ling. 

i  hi.n.,11.-    \    '        The  I rlotl 

,■•     Taylor,    Charlotte, 
» , i. ......    i  „  I  preparing 

! «r.  ". 

•     nta   l«   Pur. 
w  mreromm,  Ga. 

oss,  Is 

Birmingham,      Mm.        I 

.i,.  in,  .  in.  .   K]  llway 



i  ...  i     v.  

iuoI    w. 


Topeka,  Kan. — The  Topeka  Street  Ry.  Co.  contem»tt 
the  completion  of  its  extension  to  Gage  Park.  AliouJ 
mile  of  the  work  has  been  completed.  A.  M.  Patton,  Ten 
is   Asst.    Gen.    Mgr. 

Brenham,  Tex. — The  construction  of  an  electric  interna 
line  from  Brenham  to  various  points  in  Washington  CB; 
is  under  consideration.  The  Young  Mens  Business  Asli 
tion  of  Brenham  is  interested.  Frank  Eberle  is  Secy  A  i 
Assoc. 

Ft.  'Worth,  Tex. — The  Northern  Texas  Co.  will  double* 
its  line   from    Ft.    Worth   to  Dallas,    about   32   miles. 

Shreveport,  Tex. — Plans  are  being  prepared  by  the  L* 
ana-Texas  Traction  Co.  for  the  extension  of  its  line* 
Mansfield  to  Vivian.  Glen  N.  Walker,  Shreveport,  is  Secjl 
Milwaukee,  Ore. — The  Commercial  Club  of  Milwauw 
interested  in  the  construction  of  a  proposed  interurbaMn 
to  connect  Milwaukee  and  Logan,  about  Is   miles. 

Portland,  Ore. — Plans  are  being  prepared  by  the  Po|n 
Ry.,  Light  &  Power  Co.  for  the  construction  of  an  em 
railway  on  Halsey   St.     F.  W.   Held.   Portland,   is  Gen.   Mi 

Dixon,    Calif. — The    Sacramento    Valley    &    West    SideBc 
trie    Ry.    Co.     is    making     preliniinar>     arran 
construction   of  its  proposed   12-mile  extension    from    Pinj 
connect  with  the  line  of  the  Oakland.   Antioch  &  Easter* 
Co.      George  W.   Pierce  is  Pres. 

Graton,  Calif. — J.  H.  Brush.  Santa  Rosa,  is  interested  c 
construction  of  an  electric  railway  to  connect  Grato  : 
Camp  .Meeker,  about  seven  miles.  Surveys  have  been  sljB' 
Los  Angeles.  Calif. — The  Pacific  Electric  Ry.  Co.  hAi 
plied  to  the  City  Council  for  a  franchise  to  constiJB 
double  tra.k  line  to  connect  with  its  line  at  Sixth  it 
McMillan.    Los   Angeles,   is  Gen.    Mgr. 

+  San    Diego,    <  alif. — The    San     Diego    Electric    By     C 
awarded    the    contract    for    grading    its    proposed    extensB 
Balboa  Park  to  JOHN  ENGERBBKTSON.      Noted   Oct.   Ii 

Montreal,  Que. — Plans  are  being  prepared  by  tlio.d 
treal  &  Southern  Counties  Ry.  Co.  for  the  construct! 
about  15  miles  of  new  track  from  Abbotsford  to  Gra> 
J.  J.  Calahan,    Montreal,    is  Supt 

Welland,  Ont. — Preliminary    arrangements  are   belnglfc 
by    the   Niagara.    Welland    \-    Lake    lOrie    Ry     Co 
struction    of    its    proposed    electric    railway    from    Welliw 
Port    Colborne.   Fort    Erie   and   Niagara    Falls.      C.    .1     I-"1 
Jr.,    Welland,   is  Vice-1'rcs.   and   Gen.    Mgr. 

LIGHT,    HEAT    A\n    POWER 

Spring-field.    Mass. — It    is    reported    that    the    Springllelit; 
light    Co.    will    build    a    new    retort    house    and    tar    well 
estimated   cost   of  «xt,ihih.     The   ictoit    bouse   will  be  4 fi > •> 
7n    ft.    high    and    the    tar    well    will   be   30x120   ft.,    12    ft! 

*.lamest<>»n,    N.    Y. —  (Official)      Bids    will    be    receiv. 
til   noon,    Feb.   26,    by   the   Board  of   Kh-ctric    Lighting  Con 
sinners    for    the    construction    of    one    return     tub 
two   iron   smoke   stacks  and   two  underfeed   stokers   will 
draft    equipment. 

New  York.  \.  V.— (Rorough  of  Manhattan)  —  (OfnM] 
Bids  will   be  received   until  :i  p.m.,    Feb.  24   b>    tin 

ent  of  S.d 1    Buildings,    Park   Ave.  and   r.:'ih  St.,    ' 

electrical    equipment    in    new    Public    School    N'o. 
and    177th    Sts..    near   St.    Nicholas    Ave..    I 

i'.  B   J.  Snyder  Is  Supt,  of  School   Bldgs. 

+  ( Bo  rough    of    Manhattan)      (Official)      Hols    were    reWi 
Fob.   !>,  as   follows   I.-.    C.    B    .1.   Snyder.  Supt.  School    Id. Ik*  > 
of    F.ln.  -alion     Borough     of     Manhattan,     for     installi 
,  iininno  nl     in     new     public     school     No.     '.'7.     Boiotli 
hattan       PKKT     .V      l'i  >\V  BBS.      I  ,     \\  esl      II  1 1  h     SI 

Kui  i  lie    Frank,    fl  I. .   .1.   .\    F.    i:i<  • 

l-lillllo-liiirc.    \.    .1.        I  h  I'llhll.      I'lilil 

I'liillipsbin 
lo     Install    I    ■ 

** h    Hlver.    \.    .1         H  Ulii  i.il  I        Bids    w  ill    b,     feci 

..... 

oi    ii  n    addition    to    i  hi     muni il   .  I.  cl  l  h 

In       i ■ 

ii  ml      w  llchl.oa  i  ,1        Fi.i    lui  lb.  i    d.  la  

.   uiil  in,  Is   to    lb.   I,el        I'lin 

Pub    ft' I 

Mel  nil    Ferry.   IVim.        I 

i  i 
'I   l    ' 
„|     Mcl'all     F,  n  \     Ii.  \l,l       the    hn  i 

|l     ill  \      In    lip       an. I    an    ■ 

ll.'l'illl       I''. 
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Dayton,  Ohio — The  Dayton  Power  &  Light  Co.  has  made 
application  to  the  State  Utilities  Commission  for  authority  to 
issue  $604,000  of  preferred  stock  for  the  purpose  of  improving 
the  plant.     C.  X.   Peffly  is  Acting  Pur.  Agt. 

Mansfield.  Ohio — It  is  reported  that  the  court  has  granted 
permission  to  S.  X.  Ford,  receiver  of  the  Mansfield  Ry.,  Light 
&  Power  Co..  to  erect  a  new  power  plant  on  Main  St.,  to  cost 
about  $23,000. 

nation,  Ohio — The  Village  Council  has  retained  Seidl  & 
Hausman,  Sweetland  Bldg.,  Cleveland,  to  prepare  plans  for  a 
municipal  electric-lighting  system   in  Mason. 

afoaroe,   Mich. — The   River  Rasin   Paper  Co.,   H.   Wood.    Elm 
Monro*  .  owner,  is  having  plans  prepared  for  a  new  power 
plant,  to  cost   about   $3000,000.      James   Gilmore,    S60   Elm  Ave., 
Is  Arch. 

1  mi-riir,    Minn. — Bids    will    be    received    until    Feb.    24    by 

'ity   Council    for   installing  an    ornamental   street-lighting 

.Main    St.    from    Estey    to    Spring    St.      S.    C.    Rea    is 

^Ktecd:.   .      L.    p.    Wolff.    St.    Paul.    Minn.,    is   Consult.    Engr. 

It.    Paul.    Minn. —  (Official) —  Bids    will     be    received    until    2 

p.m..  Mar.    10.    by    the   Board  of  Library   Directors   for   the   me- 

;    •  quipment    of    the    new    Public    Library,    divided    into 

^^Rollowin_     branches:     ill     Heating    and     ventilation;     (2) 

^^^Hag    ana    sanitation:     (3)     vacuum-cleaning    system;     (4) 

d    dumb    waiters;    <5)    electrical    construction.      E. 

147    Fifth    Ave..   New   York.   X.    Y..    is   Arch.   F.   A. 

I   Public  Library,  is  Chn.  of  Special  Com.  on  New 

■aleii  - 

Sidney,  fir-It. — It   is   reported    that    the  City  Council   will  en- 

,m   engineer   to   prepare    plans   and    estimates   for   a   mu- 

licipal  electric-light  and  heating  plant.     J.  J.  Mcintosh  is  Chn. 

4-lliittr.  Mont. — The  City  Council   has  awarded  the  contract 

i     installation    of    the    new    ornamental    street-lighting 

.  to  th.-   MONTANA    POWER  CO..    Butte,  at  S31.125.     The 

.lis   for  306   inverted   magnetite   arc  lamps.   6.6  amp. 

rected    on   ornamental    posts  and   maintained   by  under- 

;   wires.      M    J.    Flood   is  City   Engr. 

■matrons;    Spring;*,    Ark. — D.     E.     Harrison,    Mgr.     of    the 

irons  Sprints  Hotel,  contemplates   the  installation   of  an 

I  aolated  electric  plant  at  once,  and  would  like  to  receive  cata- 

ad  prices  on  10-hp.  gas  engines  and  6-kw.  direct-current 

U^^Hsoa.     Tungsten  lamps  will  be  used. 

Part  Arthur,  Tr\.  —  It  is  reported  that  the  Port  Arthur  Gas 
:    build    a    new    gas    holder   to  cost  about   $20,000. 

Hackfoot.  Idaho — The  City  Council  is  seeking  a  suitable 
Ite  for  a  municipal   lighting  and  power   plant. 

taker.  Ore. —  It   Is  reported   that  the   city   will   purchase    the 
itreet  lighting  system   -it'   the   Eastern   Oregon    Light   &  Power 
to  he  mail'    a    part    "J"   the  municipal  lighting  system. 

tape.  Calif.  —  Bids   will    be   received    until    i n.   Mar.    1".    by 

State    Department     of    Engineering.    Sacramento,     for    in- 
250-hp.    water-tube    boiler    and    oil-burning    fur- 
S'apa   Stat.-  Hospital.      W.   F    McClure,  Sacraim  nto. 
ngr. 

•  .mm.  m.,.   Calif.-    Tin-    directors   of    the   Sacramento    N.d- 
Ized  a   bond   issue  of  $1,000,000  fo 
Improving   and   extending    the   system       George    W. 

■  a  ■  s 

hsan  Praarlaco,  Cnllf.  \  contract  for  the  electric  wiring 
II    lildg     "ii    Market    St.    has    been    awarded    to    the 

ITBKKRY-m.F.NIIEIM  Co  at  ?7niin  The  contract  r..r  in- 
linwei  plant  has  I.e.  ii  iwar.leil  tn  the  GKXERAL 
CONSTRUCTION  CO.,  223  Minna  St..  San  Francisco, 

>.n   I  rnnrlaeo,  Calif. — The  following  bids  for  the   lnstalla- 

and    ventilating    system    In    the    new   City 

;   liv  the  Board  of  Public   Works       Mangrum 

.261     Kii  rn; '     '  iBrb  n.   $55,- 

K      I- 
IVtersnn-Jamcs    Co,    $60,000;     Itoberl     Dalzlel, 
i     c     Hurle;     Co.,    -  19,    IB;   J.   E. 

Herman    Lawson,  Fire  1 

l.fii',:, 

BBIDG1  S 

Uibii.i,,.     «|i i  ' :  r  1 1  i  I    1  1     a  in        Pi  I) 

by  the  Stat,    iiie.hw.iv  Commission   foi    the  construction  of 
ml    200    ft     long,    o>  el    the     Moosi     Rlvi 

'O    St., I  Ion,      Solll.  ■     .  I      •  'oil  III  I  i         ■  .  I       Skow- 

►  While    IMnlna,    V    \.       fotlbiali       Hi. is    will    be    i Ived    mi- 

Master    Crecli     at    South     Fulton      \  VI'..     between     the    . 

th<    tow  n  of  I  flrcen 

of   Weati  h.    ...    .  lounl  ■        v.,te, i 

■Sahl   th,      \  I  lepoi   led      I  b.ll       til.       Sll  .   el      all. I      HI       I 

bi  low 

,,    , 

*<K>.ll.i,r>.    \.   .i.      ii  i.i.orted    thai    thi     B I   of   I 


\     .  M      he     ,. 

Of       I 

indntti 

lllivllle 

Id  ,     pi 


el.e.l       III, III       MS,!  I      bS        Ihe 

■  folll 

|        I 

llllf 


.f    the 


Monroe 

[Ion    ..r    a 

nin   on 

•    HOPTHERN    nuinoE 


structing  a  reinfoi  ced  concrete  floor  in  the  oridge  on  Knowl- 
ton  St..  east  of  Dane  St.  Philip  Fosdick  is  Dir.  of  Pub.  Ser. 
Parke   S.   Johnson   is   Secy. 

Jefferson.  Ohio — Bids  will  be  received  until  Mar.  17  bv  the 
Board  of  Commissioners  of  Ashtabula  County  for  erecting  a 
plate  girder  bridge  over  Cowles  Creek,  Geneva  Township. 

Hliiomington.  Ind — (Official)— Bids  will  be  received  until 
I  p.m.,  .Mar.  3,  by  the  Commissioners  of  Monroe  Countv  for 
the  construction  of  a  bridge  at  Gosport,  Ind.  W.  F.  Kinser  is 
Audr. 

Greenfield,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  2.  by  the  Commissioners  of  Hancock  Countv  for 
the  construction  of  a  grade  and  bridge  in  Brown  Township 
Lawrence   Wood   is  Audr. 

New  Albany,  Ind — It  is  reported  that  The  Board  of  Com- 
missioners of  Floyd  County  has  had  plans  prepared  for  the 
erection    of    two    bridges    over    Indiana   Creek. 

Sliell.yville.  Ind.— (Official)— Bids  will  be  received  until  10 
a.m..  Mar.  3,  by  the  Commissioners  of  Shelby  Countv  for  the 
construction  of  a  bridge  in  Union  Township.  F.  W  "  Fagel  is 
Audr. 

Aurora,  III. — Press  reports  state  that  the  property  owners 
and  merchants  of  River  St.  have  subscribed  a  fund  of  $16  400 
toward  the  expense  of  a  new  bridge  over  the  west  chi 
of  the  Fox  River.  It  is  said  that  the  question  of  a  bond  issue 
to  pay  the  remainder  of  the  cost  of  the  bridge  will  he  v,  ted 
on  at  the  spring  election  in  April. 

Chicago,  III— Press  reports  state  that  plans  for  the  Bel- 
mont Ave.  Bridge  are  being  prepared,  and  that  bids  will  be 
received  about  Apr.    1.     John   Erickson  is  City   Engr. 

Wilmington,  III. — The  citizens  have  voted  to  build  a  con- 
crete arch  bridge,  about  50  ft.  long  and  30  ft.  wide,  over  the 
Rankake.  River.  The  estimated  cost  is  $60,000.  The  Com- 
missioners of  Will  County,  Joliet.  have  agreed  to  pav  one- 
half  the  cost. 

Mauston,  Wis. — It  is  reported  that  plans  have  been  pre- 
pared and  bids  will  soon  be  asked  bv  the  Commissioners  of 
Juneau  County  for  the  erection  of  five  reinforced  concrete 
bridges.      S.    E.   Phillips   is  County   Clk. 

t,  J'on*ku-  Kan-—  (Official)— Bids  will  be  received  until  noon. 
*eb.  Ii,  by  the  Board  of  Commissioners  of  Shawnee  Countv. 
tor  construction  of  the  following  bridges:  One  reinforeed- 
concrete  arch  bridge  over  Shunganunga  Creek  at  15th  St.. 
Topeka.  Estimated  cost,  $15,560;  the  McKinnev  Bridge,  over 
\\  akarusa  Creek.  Monmouth  Township,  cost  $8250;  the  Mud 
}~a. n.'y  .?rlfl.St'-„  °Xer  Soldier  Creek.  Soldier  Township,  est 
S'461):  the  McCauley  Bridge  over  Wakarusa  Creek.  Auburn 
lownship,  cost  $69S0.  Bids  to  include  cost  of  removing  old 
bridges.  J.  C.  Schirmer  is  Chn.  Bd.  of  Countv  Comrs.  O.  K 
Swayze  is  County  Clk      Noted  Nov.  27,  1913. 

Hadlaon,  \eh — Bids  will  be  received  until  noon,  Feb.  24 
by  the  Commissioners  of  Madison  Countv  for  the  construc- 
tion of  bridges  during  the  year.  S.  R.  McFarland  is  Countv 
Clk. 

O'Neill,  Neb.- — Bids  will  be  received  until  noon.  Mar.  3  bv 
th.-  Board  ot  Commissioners  of  Holt  County,  for  the  erection 
of  county  bridges  for  a  period  of  one  year.  S.  F.  McNichols  Is 
County  Clk 

lied  Cloud.  Neb. —  i  official) — Bids  will  be  received  until 
noon.  Feb.  25,  by  the  Commissioners  of  Webster  County  for 
the  .le.tion  of  all  bridges  and  culv.  its  required  In  the  county 
durlng   1914.      E,    W     Ross   is  Count]    Clk. 

+Teeunixeh.  Neli. —  (Official)-  The  Board  of  Commissioners 
of  Johnson  County  has  award,, 1  the  contract  for  the  erection 
repair  and  completion  of  all  countv  bridges  .hiring  1914  t.. 
WARD  &  CO.,  Tecumseh,  on  an  it.-mlzed  bid.  There 
ir  biddei  b.     Noti  d  Jan.   89. 

sun     Vatonlo,    Tex.     The    Commissi irs'    Court    of    Bexai 

County    has    authorized    Terrell    Bartlett,    Consult.    Engr     foi 

Bexar  Countv.    to  ask    for   hi, Is   for  cement,   costing  from   - 

to    be    used    for    the    construction    and    repair     n 

I    ea    imd.r   the  I    issu.     lately   voted    foi    b 


ih. 


count] 


Not.  .1     I 


+  \\  iiiir......   Tex.     Th.-   Commissioners    court    of    Wharton 

itracta   to    \     A.   AX.SBURY  S    CO 
hull. line    count]     bridges    at    Glen    Flora    and    Spanish   Camp   at 
■  1 1, an.i   (2280   respective!] . 

Eaatport,  Idaho  Th.-  Board  of  Commissioners  of  Bonnet 
Count]  Ii  having  plans  prepared  for  two  bridges  to  be 
bull!  over  the  Moj  le  River  near  1 

r.i.is  will  be  ash.d  as  soon  as  plans  are  completed. 
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ihe   Dryden    Bridge      Thi 
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Los    inc.i.-.   i  iiiir.     it    |i   reported   thai    th.-  City   Tru 
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WATER    Sl'PPLV — IRRIGATION 

+  H..sCini.  .Mass. — Bids  were  received  Feb.  9  by  the  Depart- 
ment of  Public  Works  for  furnishing  6-in.  water  pipe,  as 
follows:  (a)  pipe,  (b)  castings,  FLORENCE  IRON  WORKS, 
(a)  $20.79  per  ton;  (b)  $55  per  ton  (awarded  contract);  U.  S. 
Cast  Iron  Pipe  &  Foundry  Co.,  (a)  $21.90;  (b)  $50;  Standard 
Cast  Iron  Pipe  &  Foundry  Co.,  (a)  $22.70;  (b)  $55;  Warren 
Foundry   &   Machine   Co.,    (a)    $21.50;    (b)    $55.     Noted  Jan.   29. 

Mattapoisett,  Maxii. — The  town  recently  voted  to  issue 
bonds  for  $12,000  for  the  extension  of  the  water  system  to 
Crescent  Beach. 

Melrose,  Mass. — Bids  will  be  received  by  the  Public  Works 
Department  until  Feb.  25  for  c.-i.  water  pipe.  George  O.  W. 
Servis   is   Supt. 

Provid  ce,  P.  I. — Plans  for  extension  of  the  water  system 
at  an  expenditure  of  sc.eral  millions  of  dollars  are  about 
ready  to  be  reported  to  City  Council  by  a  special  committee 
which  has  been  at  work  on  same  for  the  past  year.  The  plans 
call  for  a  lar^e  reservoir  in  Scituate  to  receive  water  from 
150  square  miles  of  water  shed.  John  Gainer  is  Mayor  and 
Chn.    of   committee    on   contracts.      Noted   Jan.    24,    1913. 

Hartford,  Conn. — Plans  have  been  prepared  by  Caleb  M. 
Saville,  Ch.  Engr.,  Bd.  of  Water  Comrs.,  for  the  construction 
of  two  dams  in  connection  with  the  Nepaug  water  system. 
Bids  will  soon  be  received  for  the  work. 

New  York,  N.  Y. — (Official) — See  item  under  Miscellane- 
ous:    Hardware,   Brass,  Copper,   Etc. — New   York. 

Newark,  N.  J. — The  Common  Council  has  authorized  a 
bond  issue  of  $100,000  for  the  extension  of  the  high-pressure 
water  system. 

Rahway,  N.  J.— The  Board  of  Water  Commissioners  has 
authorized  a  bond  issue  of  $26,000  for  the  installation  of  a 
sedimentation  plant  at  the  pumping  station. 

Oakmont,  Penn.— Bids  are  being  received  by  the  Suburban 
Water  Co  for  the  construction  of  a  filtration  plant  at  Oak- 
mont. Estimated  cost,  $70,000.  Plans  have  been  prepared 
by  R.  M.  Knowles,   Engr.,  Pittsburgh.     Noted  Jan.   29. 

Baltimore,  Md—  (Official) — The  date  for  receiving  bids  by 
the  Board  of  Awards,  at  the  office  of  the  City  Register  tor 
Contract  22,  equipment  for  the  filtration  plant  at  Lake  Monte- 
belio  has  been  extended  from  Feb.  IS  to  Feb.  25.  Ezra  B. 
Whitman   is  Water   Engr.     Noted  Feb.   12. 

Knoxville,  Tenn. — Plans  are  being  considered  by  the  City 
Commissioners  for  the  construction  of  sewers  in  various 
streets. 


>t« 

:hCSa 


Cons 

$10,000.      Noted   Jan.    _. 

wester,  Ohio— Plans  are  being  prepared  for  the  installa- 
tion  of  a  new   water  system   in   Wooster. 

♦Chicago,  111.— The  Board  of  Public  Works  has  awarded 
a  contract  for  the  installation  of  two  pumps  at .the  Roseland 
Pumping  Station,  to  WILLIAM  A.  POPE,  29  North  Clinton 
S  Chicago  at  $26,974.  Other  bids  were:  L.  K.  Sherman, 
Chicago  $28,035;  H  I.  Worthington,  Old  Colony  Bldg.,  Chi- 
cago? $30,000;  Camden  Iron  Works,  Philadelphia  Penn.,  $32,- 
000;    Allis-Chalmers    Co.,    Milwaukee,   Wis.     $34  700, 

(Official) — All  bids  received  Jan.  23  by  L.  E.  Mcuann, 
Com?  Pub  Wks.,  for  gate  valves,  have  been  rejected.  New 
bids   will   be  received.      Noted  Jan     22. 

,.,„,.,,    ni,it.p     in Bids   will    be    received    by    .T.    S.    Dearth. 

Villag"    rik      unufV',.!    2«),   for   drilling  a  well   for   the   water 
...  i     1 1  ■  .       1  ■ . 

Ubany,  U  Is.— At  a  recent  election,  bonds  for  $20,000  were 
lor   the   construction   of  a  water  plant. 

j.i-,.„.i  .■■■  i,»c    Wis— The  City  Council  has  awarded  a  con- 

et to til!  lli'kSKY  MKTKI;  cd..  Boston,  Mass.,  to  supply 
water  meters    foi    the  corning  year; 

Muscatine     [own— The    Muscatine    Water    Works    Co.    con- 

„•         lit, .re   of   $15,000    for   the   improvement   of 

:  tern. 

Otto :■.   Iowa    -Bonds   for   $100,000  have  been  voted  -or 

...     trul  tl i     a    o In    connection    with    the    water 

i  »..,.!, i..r      Minn.     (Official)      Bids     will     be      i-c.-cv.-.i      by 

.■■■;:,.::."  K'£S 

.i     I      Engr. 
„,„„i.     linn.     The   In   tallal oi    a    water   Bysl 

P    in.  i  en  I     i  ■ 
Hollnc    Kan       "  iffli  lal  <      Bidi    v.  Ill   be   re lb      I 

Pol  '  ater  system. 

01      i  01  i  i  , 

+Davla,    -     ■>      (Offlcl    I "     the    '"   '  '."  j 

I    m    In    Da    I     h  i     I avi  arded   to  W,    u 

i:,m  ci  Feb.  8 

■  rai     29. 
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+  l'or(laiid.  Ore. — The  City  Council  has  aw_rdod  a  corn 
to  the  U.   S.   CAST  IRON'S   FOUNDRY   CO.,    Veon  Bldg.,  p' 
land,    for    ci.    pipe    and    special    castings    for    the    Water 
partment,    at    $157,040. 

Av-alon,  Calif. — An  expenditur  of  $50,000  is  planned 
the  purchase,  improvement  and  completion  of  the  water  . 
tem. 

Colton,  Calif. — Bids  will  be  received  about  Mar.  15  by 
city  for  the  construction  of  a  1,500,000-gal.  reservoir.  I 
mated  cost,  $6000.     N.  Davenport  is  City  Clk.     Noted  Feb. 

+  Los  Angeles,  Calif. — The  Department  of  Public  Ser 
has  awarded  a  contract  to  the  U.  S.  CAST  IRON  &  FOUM! 
CO.,  for  1761  tons  of  bell  and  spigot  ci.  water  pipe  at  ar 
$53,531. 

Manhattan  Beach,  Calif. — Bids  were  received  Feb.  1 
C.  E.  Jenkins,  City  Clk.,  for  the  construction  of  a  w 
system  as  follows:  (a)  c.-i.  pipe;  (b)  c.-i.  pipe  with  cen 
joints;  (c)  Converse  or  Matheson  pipe;  C.  D.  Vincent 
land,  (a)  $93,365;  (b)  $90,312;  (c)  $85,880;  J.  M.  Gard 
$97,157;  (c)  $97,120;  Roger  Bros.  Co.,  (a)  $115,673;  (e) 
Municipal   Industrial   Equipment   Co.,    (a)    $96,376. 

+Redlands,  Calif. —  (Official) — The  contract  for  water 
ters  has  been  awarded  to  HENRY  R.  WoRTHINGTON, 
Broadwav,  New  York,  N.  Y.,  and  Los  Angeles.  Bids  were 
ceived  Feb.  2  by  R.  Warner  Thomas.  City  Clk.  Noted 
29. 

Sacramento,  Calif. — The  North  Sacramento  Land 
construct  a  60,000-gal.  water  tank  and  tower  in  Nort! 
mento.     Estimated  cost,  $5000. 

San  Francisco,  Calif. — The  city  contemplates  piping  wi 
to  the  upper  levels  of  University  Mound  and  Univei 
Heights.  Estimated  cost,  $25,000.  J.  J.  O'Shaughnesse  i 
City  Engr. 

Ottawa,  Ont. — It  is  reported  that  new  bills  will  be  rece 
until  Feb.  20  by  the  City  Clerk  for  steel  pipe  for  the  WB 
system.      Noted    Dec.    18    and   Feb.    12. 

Toronto,  Out Bids  were  received  Jan.   30  by  H.  C.  Hon 

Mayor  and  Chn.  Bd.  of  Control,  for  the  construction  I 
mechanical  filtration  plant  on  Toronto  Island  from  Vet: 
her  Machinery  Co.,  Toronto,  $1,177,054  for  filter  with  ii 
container;  $1,096,277  for  filter  with  concrete  container;  • 
York  Continental  Jewell  Filter  Co.,  $1,197,580;  Pulsometer1. 
$1,733,463.      Noted    Jan.    29. 

Oak  Bay,  B.  C. — Bids  will  be  received  by  the  city  I 
Feb.  23  for  c.-i.  pipe  and  specials.  F.  H.  Harrison  is 
Municipal  Engr. 

SEWERS 

Spring-field,  Mass. — The  city  contemplates  the  const™. 
of  a  main  sewer  for  the  eastern  section  of  the  city.  I: 
Clark   is   Supt.   of  the   Engineering   Dept. 

Northport,   N.    Y. — Plans   are    being    prepared    for 
struction    of    a    sewage-disposal    plant    for    Northpor 
mated  cost,  $70,000. 

+  Scarsdale,  N.  Y. — The  contract  for  the  construction 
sewer  system  at  Scarsdale  has  been  awarded  to  HAGE 
GEORGE,  INC.,  Newark,  N.  Y.,  at  $127,291.  A  table  of 
item  and  total  bids  on  this  contract  appears  under  "Com 
Prices"   on  pages   110  and   111.     Noted  Feb.   5. 

Bogota     (Hackensack     post     office),    N.    J. —  (Oil 
were    received    by   William    M.    Smith,    Mayor,    Feb.    9,   for 

.■oust  in. -i  u,,i  oi'  :ii  :, hi.m  icur  i 's  ni"  \  i  t  ri  ii.  .  1  -pipe  st- 
and lb)  two  sewage-disposal  plants  as  follows:  Carai 
Ramono  (a)  $24,994;  DiNapoli  &  Torrielo,  (a)  $22,238;  CM 
(•,,,isii-ii,-.i.Mi  <•„..  c)  :•;--.:;  i  .,  no  $K,,914:  J.  J.  White  Co.! 
$19,129;  Moran  .v  S.bolt,  cD  $21,821:  Suburban  lOncrlnet 
('-,,  (hi  $2:;.04i>:  Frank  Puglia.  (a)  $23,2n7:  1'atritl 
c.i  820. Ml:  Umpire  Construction  Co..  CD  $23,145;  (b)  $1 
Long  .ti  Broadhurst,  (hi  $1S,980:  T.  J.  McGovern. 
(b)  $19,395;  Foster-Calahan,  (a)  $23,005;  P.  L.  Brai 
(b)     $12,975;    Thomas    Mclntlre,     <b)     $19,828;    Youn 

c,  ,    > ,71  1;    lb)    $1  ..91)2.     \l     D.irafano,    CO    $22,9X4; 

G.   Pizzimenti,    (a)    $24,231.      Noted   Jan.   29. 

•  Newark,  N.  J. —  (Official) — Bids  will  be  r..,i\. 
Passaic  Valley  Sewerage  Commissioners  until  - 
10,  for  the  construct  i > > t i  of  foundations  and  connection!] 
the  Newark  Bay  pumping  station,  part  of  Secth 
Passaic  Valle>  intercept  in  g  st-wci  John  S.  tiib 
Of    the    Comn. 

Trent \.    J.      Bids    will    be    received    by    the   CltJ 

mission  until  2:30  p.m.,   Feb.   25,  tor  sewer  constructs 
Thompson  is  City  <'lk. 

+Readlng,  Penn.  The  contracl  for  the  insinllati 
aewei  Byi  tem  In  i  lie  Kerks  I  "ounl  s  ia.il  has  been  :iw 
HERBERT  S  DE  ii  A  RT,  1126  Chestnut  St.,  ReadlnM  i 
Noted  Jan    LB 

Scrnnton,     Penn.      Plans     have     I n     prepared     B 

Myers.   Engr.,   Plttston,   foi    the  construction  t>i  a  sniill 

Btorm   i  ev  er   In    Main   si       The  sew  er   wl about 

long,  and    ti  111    cost    $20, 
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iluiiilius,   Ohio — Bids  will   be   received   by   the   Director   of 
ic   Service    until   Mar.    3,    for    the    installation    of  pumping 
unery  in   the  Main   sewage-pumping  station. 
I'eotone,  111. — The   city  has   awarded   the   contract   for   in- 

ng  sewers  to  JOHN  BROGAN,  Green   Bay,  Wis.,  at   $41,- 

arlington.  Wis. — Plans  have  been  prepared  for  the  ira- 
ement  and  extension  of  the  sewer  system.  W.  R.  Nor- 
s  Secy.  Bd.   of  Pub.  Wks. 

MUmoni  Wi». — Plans  have  been  prepared  for  the  construc- 
ers   in    the    Monroe   St.    Sewer   District.      Estimated 

Milwaukee,  "Win. — The  lowest  bid  received  for  sewer  Con- 
xion in  District  No.  1,  in  South  Milwaukee,  was  that  of 
XYN'oVITZ,  at  $14,491,  for  segment  block,  and  $13,030. 
:oncrete. 

Alden,  Iowa — (Official) — Bids  were  received  by  H.  E. 
on.  City  Ok.,  Feb.  2,  for  constructing  sewers  and  a 
3»-disposal  plant  from  the  DEARBORN  CONSTRUCTION 
Waterloo,  at  $12,618  (awarded  contract);  Blackhawk  Con- 
ition  Co.,  Waterloo,  $14,564]  W.  D.  Yeager  Co.,  Iowa  City, 
93;  Ole  Johnson,  Alden,  $15,648;  Intermountain  Bridge  & 
truction     Co.,     $14,966;     Western     Construction     Co.,     Iowa 

$13,S9S;  Briggs  &  Corey,  Shenendoah,  $15,460;  William 
orth.  St.  Paul,  $18,080;  Sweeney  Bros.,  Reedsburg,  Wis., 
73;  Wilmer  Cook,  Dubuque,  $20,250.  Noted  Jan.  22. 
elliher,  Minn. — Bids  will  be  received  by  A.  B.  Kobe, 
.ge  Recdr.,  until  9  p.m.,  Feb.  24,  for  the  construction  ot 
rs  and  a  sewage-disposal  plant.  T.  M.  Fowble,  Union 
k,  St.   Paul,  Minn.,   is  Engr. 

ankato,  Minn. — Plans  have  been  prepared  by  the  City 
neer  for  the   construction  of  a  sewer  in   Vine  and  Fourth 

Estimated   cost,   $6133. 
Minneapolis,  Minn. — (Official) — The  city  has  awarded  the 
ract    for    furnishing    vitrified    sewer    pipe    during    1914    to 
3TREATOR  CLAY   MFG.   CO.,  Streator,  111.     Bids  were  re- 
id  Jan.   30.     Noted   Jan.   I".'. 

t.  Paul,  Minn. — The  Board  of  Fublie  Works  is  considering 
port  on  the  construction   of  the  proposed   Hamline-Jeffer- 
sewer.      Estimated    cost,    $221,500. 
in;iif,   Neb. — Bids   will    be    received   by  J.   M.    Cherry,   City 

until    Mar.    12,   for   sewer   construction. 
ritton.   S.    D. — The    installation    of   a  sewer   system   is   un- 
■naideration. 

rand  Forks,  ST.  D. —  (Official) — Bids  will  be  received  by 
■les  J.  Evanson,  Citv  Audr.,  until  Mar.  2,  for  sewer  con- 
ation. H.  G.  Lykken  is  City  Engr.  Noted  Fi 
art  llentou,  Mont. — Bonds  for  $33,000  have  been  voted  for 
construction  of  a  sewer  system.  Noted  Dec.  - 
Sprinsrlield,  Mo. — Bids  were  received,  P"eb.  3.  by  the  city 
■rarer  construction  as  follows:  <a>  sewers  in  District  2, 
ion  .",  i  l.i  District  33,  Section  2,  PLUMMEE  &  ADAMS, 
urfield,  i   $26,674   (awarded  contract);  RALPH 

WTEENEY,  Springfield,    (a)    $6518:  J    .1     Underwood,  Spring- 
rk     Engineerini:-     Co.,     Springfield,     (a) 

Louis,  Mo. — Bids  will   be   receive  I  by  of  I'ub- 

E&provements,    until  or    sewer    construc- 

Letting   No.   11,120.     E.    i:.   Kinsey   is    Pres.   of   Bd. 
rnixton,  Idaho — Plans   have  been    prepared   ami    submitted 
he   citv   Council    for   consideration    for   sewer  construction 
Mstrict    No.    4.      Estimated    cost.    $29,511. 

Ituras,  Calif. — Tin-  Board   of  Trustees  will   appoint  a  com- 
investigate    the    feasibility    of    installing    a    sewer 
em  in  Alturas. 

.vnlon.    Calif. —  An    expend  planned    by 

Bit}  Council  for  the  installation  of  a  municipal  sewer 
un. 

Ilnkersliclil.  Calif. — Tin-  contract  for  the  construction  of 
it  14,980  lin.ft.  of  sewers  has  beet  awarded  to  II  M. 
■PER,    Bakersneld,    at    41c.    per    lin.ft. 

I:n,r,,r.l,  Calif. — Bids  will  1  the   CitJ    Trustees 

it    .Mar.     1,    for    the    construction    of    a    sewer    system,    for 

available. 

Suction,  \.  It.  Tl  CI  Council  contemplates  an  ex- 
lltur.     .  er    construction. 

■terboro,  nut.-  -Plans  are  being  prepared  for  the  con- 
•tion    of    :i         "  er    system    and 

.  pro.      S.    K.    Armstrong    Is  Cltj    Clk.,  and  R     II     I 
Engr. 
.   Catherines,  Ont.      Bids    wil     i>      received    by    the   Council 

at    Mai      1.    lor   sewer    construction,    -i     130. .1     Al- 

Clk. 

STREETS    \  \li   no  \:>s 

Hartford,  i     mi  iv.  ,|    Feb.   2,   by  the  strife 

v,  ,.,,. 

•  I       Town    oi    Oxford,  a      i     ol      t      .  i    construction 

o    l.i  HIS    LONGH]    ,'     BRO.,   Tor- 
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ring  on   i  he   North   Madison    Road, 
T(i\V    BROS     &     KNIIVVLKS    CORP.,    Narrai 
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Albany,  IV.  Y. — Bids  were  received  Feb.  13,  by  the  State 
Commissioner  of  Highways  for  the  improvement  of  the  fol- 
lowing highways: 

Road  No.  5430,  Vandalia-Carrolltown,  Cattaraugus  County, 
3.88  miles:  F.  J.  Mumm  Contracting  Co..  Buffalo,  $60,900;  I.  M. 
Ludington  Sons,  Inc.,  Rochester,  $59,990;  uiean  Engineering  & 
Construction  Co.,  Olean,  $61,634;  Atlanta  Construction  Co., 
Atlanta,   $61,148. 

Road  No.  5407,  Athol  Springs- Walden  Cliffs,  Erie  Countv, 
5.S7  miles:  Cold  Springs  Construction  Co.,  Buffalo,  $164,690; 
Olean  Engineering  &  Construction  Co.,  Olean,  $161,892;  H  S. 
Karnaugh,  Buffalo,  $177,998;  Chambers  &  Barnes,  Rochester, 
$152,991;  Lewis  H.  Gipp,  Buffalo,  $145,930;  Ribistine-Holder 
Co.,  Rochester,  $154,605;  Constantine  Construction  Co  Buffalo 
$146,059;  Frank  J.  Foote,  Nunda,  $156,243;  John  Johnson  Con- 
struction Co.,  Buffalo,  $149,541;  D.  D.  Dugan  &  Sons,  Olean, 
$151,535;  F.  J.  Mumm  Contracting  Co..  Buffalo,  §147.7 sa. 

Road  No.  ,426,  Adams-Watertown — Part  4,  Jefferson 
County,  1.81  miles:  Burns  Bros.  &  Haley,  Watertown,  $26,309; 
A.  J.  Rockwood,  Rochester,  $32,705;  Semper  Bros.,  Watertown, 
$26,719;  R.  B.  Kennedy,  Utica,  $30,403;  Joseph  McCormick, 
East  Providence,   R,   I.,   $27, 

,.  _„Ro.,d    Noi,  542T-    Antwerp-County    Line,    Jefferson    County. 
5.  i  6  miles:     Burns  Bros.  &  Haley,  Wattrtov  :hodey- 

Saunders,     Troy,     $59,390;     Rhodey-Clawson,     Albion'     SiitfuV 
Stanley  Construction  Co.,  Buffalo,   $66,947;  Joseph   McCormick 


-iper  Bros 


;:u 


ater- 


Jova  &   Kehoe,  Newburgh,    $67,422 
town,   $7T,, 770. 

Road  No.  5431,  Hartland-Medina-Hartland — Part  1,  Niagara 
County,  a. 92  miles:  Hammond-Traeev  Construction  Co  Mid- 
dleport,  $73,143;  Atlanta  Construction  Co.,  Atlanta,  $74,263' 
S.  V.  R.  Malcolm  &  Sons,  Medina,  $77,813;  Rhodev  &  Clawson, 
Albion.  $74,780;  J.  A.  Culkin.  Oswego.  $69,209;  Ribistine-Holder 
Construction  Co.,  Rochester.  $71,fiss;  Frank  J.  Foote  Nunda, 
$74,691;  Wood  J.  Tompkins,  Hilton.  $79,959-  I  M  Ludington 
Sons,    Inc.,    Rochester,    $74,198. 

Road  No.  1111,  Rome  City,  Oneida  Countv,  1.02  miles: 
Michael  T.  Bannigan,  Utica,  $47,760;  William  F.  "Cogley,  Utica, 
$45,0:<4;  B.  F.  S.  Co.,  Herkimer,  $44,596. 

Road  No.  1141,  Delta-Westernville,  Oneida  County,  3.3S 
miles:  Conroy  &  Nixdorf,  Oneida,  $41,378;  Joseph  Walker  Con- 
struction Co.,  Albany,  $46,105;  Theodore  C.  Hailes,  Jr  ,  Albanv, 
$4S,80O:  Betts  &  Boice,  Remsen,  $42,221;  William  F  Coglev, 
Utica,    $46,727;    Richard    Hopkins,    Troy,    $47,935. 

Road  No.  1144,  Trent'  n-Remsen,  Oneida  Countv,  3  60  miles- 
Joseph  Walker  Construction  Co.,  Albanv,  $50. 32s-  Spellman- 
Oliver  Co.,  Chatteaugay,  $50,314;  Meckes-Arbogast,  Strassburg, 
Penn.,  $48,600;  Winston  &  Co.,  Browns  Station,  $56  426;  Richard 
Hopkins,  Troy,  $49,  ,94;  Conroy  ,^-  Nixdorf.  Oneida,  - 
Dale  Engineering  Co.,  Utica,  $46,820;  Bettes  &  Boice,  Remsen, 
$49,609;  A.  Yito  Construction  Corporation.  Thompson,  Conn., 
$49,509;  Semper  Bros.,  Watertown.  $58,021;  Newport  Construc- 
tion Co.,  Herkimer,   $53,5 

Road  No.  5385,  Oriskany  Falls  Village,  Oneida  County,  1.09 
miles:       It.    B.    Kenndy    Co..    Un  Hale    Engineering 

Co..  Utica,  $37,439;  Harry  W.  Roberts,  Utica.  S35.39S":  Charles 
O.  McComb,  Syracuse.  $39,001;  Conroy  &  Nixdorf,  Oneid; 
376;  C.  W.  Tryone.  Meriden,  Conn.,  $35,101;  1:  F.  S.  Co..  Herki- 
mer, $34,24s;  Michael  F.  Bannigan,  Utica,  $36,806;  H  Ward 
Dickinson,  Syracuse,  $33,742;  Stanley  Construction  Co.,  Buffalo, 
$37,247:     Gruner     &     Hallenbcck,     Harrima-.  Joseph 

Walker   Construction  Co.,   Albanv.    $35,057;    William    F.    Coglev. 
641;   Paddleford  &   King,   Sherbur  Phelan 

&  Sullivan,    Utica.   $34,578;    Newport    Construction    Co.,    Herki- 
mer, $35,117;  Spuyten-Duyvil  Construction  Co.,  New   for 
98S. 

Road   No.   5406,   Oriskany   Falls-Deansboro  County, 

3.93   miles:      Gruner   &    Hallenbcck.    Harrin.  Rip  ton 

&  Murphy,  Rochester,  $44,290;  Stanlej  Construction  Co.,  Buf- 
falo, $40,815;  Charles  O.  McComb,  Syracuse.  $44,483;  H.  Ward 
Dickinson,  Syracuse,  $43,965;  Eastover  Construction  Co.,  Utica. 

17;   Conroy   &   Nixdorf,  Oneida,   $42,889;    Dale    Engim 
Co.,    Utica,    $44,657;    Rhodev   &    Clawson.    Albion,    $41,645;    1'ort 
s.'im  j  (er    i  'oust  1-in't  lor    '  i  Rhode)     Sa  unden 

Construction  Co.,  Trov,  $41,103;  C.  W.  Tyrone,  .Meriden.  Conn.. 
$41,684;  Joseph  McCormick,  East  Providence,  R  1.  $44,281;  A. 
vito  Construction  Co.,  Thompson,  Conn.,  $43,740;  Jova  &  Kehoe, 
Newburgh,  $43,861;  Betts  S  Boice,  Remsen,  $43,404;  Semper 
Bros..  Watertown,  $41,836;  Newport  Construction  Co.,  Herki- 
mer. $12,761;  it.  B  Kennedy,  Utica,  $45,213;  Paddleford  &  King, 
Sherburne,  $40,619;  Joseph  Walker  Construction  Co.,  Albany, 
$41,987; 

Road    No     ■  rpool,    Onondaga    County. 

8.42   miles:     Thomas    Hucknell,    Ubion,   $44,061;   P.    ll.   Murray, 

12,770;   Prank   B    and   Anthonj    -  i  icuse, 

SO;    John    Young.    Syracuse,    $44,421;    Greece    Construction 
o.,  Rochester,  $47,126;  Warner-Qulnlan  Asphalt  Co.,  Syracuse. 
i  [endrlckson-Mi  -  Spenci  rport, 

.    Monroe     Roads    Co.,    P 

$49,177;   Ross-Hollenbeck  Construe!  o 
Copenhagen,     $44,030      I.    ll.     Weldman,    Syracuse.    $45,081      11 
Ward     Dlckli  cuse,     $45,446;     Charles     0      McComb, 

Syracuse.    |  !  6,35  I 

Road  No    1187,  Oswego  City-West   Firsl  St.,  Oswego  County, 

)■         i      \     Culkin    Co.,    Oswego,    18,571;    John    Young, 

Sj  rai  ii  J.    ll.    Weldman,    si  racu  E     R 

U  .  .  .1     &     Son,     HOlll 

Road  No    5888,  Suffern   Villa  I  ockland 

■  ...ll.     I'.  .  u- 
Blanchard,    Suffern  agher,     Brooklyn, 

\.  tna  i  -oiiir.,.1  Ina  Co.,  Nyack, 

.  \. ■«  burgh, 
Abner    .^     Harper,    Newburi  Schunnemunk 

iid   Mills.   $51  Hosley, 

Oaalnlit  Fred  E    Gross  &  Sons,  ronkers, 

Road    No  Rockland    County, 

.  ,l  E,  cross  &  Son  3proul, 

mtracting  Co.,  Albany,   | 
\     u     i  :m   ,  -  10,877;   Aetna   Contracts 

'n2. 

::.  st.ul.cn   Count  ■ 
inli.s      Richard  Hopkins,  Troj 

■ 
i-'ah.  v.  Hornell. 
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Road  No.  1021,  Warrensburg-Thurman  Station,  Warren 
County.  3.52  miles:  John  B.  Dower,  Ballston  Spa.,  $47,421; 
il  ,V;  Mallerv,  Mechanicville,  $44,822;  Joseph  Walker 
Construction  Co.,  Albany,  $43,938;  Laing  &  Horton,  Schuyler- 
ville  sis.ssT:  William  G.  Fox,  Saratoga  Springs,  $50,621;  S.  B. 
Van  Wanonen,  Rondout,  $49,638;  Flood  &  Van  Wirt,  Hudson 
Falls,   $48,198.     Noted  Feb.   12. 

Bids  were  received  Feb.  13,  by  the  State  Commissioner  of 
Highways,   John   N.   Carlisle,    for   the    repair   of   the   following 

Contract  No.  494.  Roa.l  X".  383,  614,  Owasco,  Auburn- 
Owasco  Cavuga  County.  Harry  B.  Harrison.  East  Rochester, 
$41  538-  J."  W.  Brennan,  Geneva,  $41,228;  R.  M.  Barnet, 
oswego  $39,196;  H.  N.  Cowles.  Rochester,  $39,461;  John 
Young,  Syracuse,  $40,27!';  S.  V.  R.  .Malcolm  &  Sons,  Medina, 
$42,740;  Ribistine-Holder  Co..  Rochester,  $42,597;  Brayer  Bros.. 
\uliurn,  $40,586;  Chambers  &  Barnes.  Rochester,  $39,644;  John 
C.    Healey,    Auburn,    $42,626;    Ballard    &    Maher,    Oneida,    $39,- 

Contract  No.  493.  Road  No.  56.  Plattsburgh-Keeseville, 
Clinton  County.  James  Conway,  Plattsburg,  $12,991;  George 
W.  Holden,  Albany,  $17,461;  William  G.  Fox,  Saratoga  Spgs., 
$19,039;  Burns  i-  McConville.  Ogdensburg.  $16,093;  W.  T. 
Thayer  &  Co..  Chateaugay,  $15,115;  Callanan  &  Prescott. 
Vlbany,  $15,761;  Flood  .V-  Van  Wirt,  Hudson  Falls,  $16,512; 
Bluff    Point    Stone    Co..    Plattsburgh,    $14,251. 

Contract  No.  490.  Road  No.  223,  South  Road,  Dutchess 
Countv.  H.  B.  Sproul,  Peekskill,  $47,972;  E.  A.  Frasher, 
Poughkeepsie,  $47,409;  Granloe  &  Warley,  Ossining,  $49,79.; 
Alfred  Price,  Ridgefield  Park  X.  J.,  $45,772;  Samuel  Beskm. 
Inc..  Beacon.  $43,523;  Ward  &  Tully.  Brown  Station,  $47,912; 
Schenectady  Contracting  Co..  Schenectady,  $46,979;  Catskill 
Construction  Co.,  Catskill,  $45,317;  Bridgeport  Construction 
Co..    Poughkeepsie,    $45,030;    DeGlaff    &    Hogeboom,    Kingston, 

Contract  No.  514,  Road  No.  820,  Hogansburg-Bombay, 
Franklin  Countv,  Burns  Brothers  &  Haley,  Watertown, 
$10,159;  Richard' Hopkins,  Troy,  $6382;  Burns  &  McConville, 
ogdensburg.  $6945:  W.  T.  Thayer,  Chateaugay,  $6783;  Gruner 
&    Hallenbeck,    Harriman.    $7598. 

Contract  No.  497,  Road  No.  122.  293,  East  Lake  Road.  Sec. 
1.  East  Lake  Road,  Sec.  2.  Onondaga  Co..  Thomas  Hucknall. 
Albion.  $14,565;  J.  H.  Weidman.  Syracuse.  $14,374;  C.  T.  Hook- 
wav,    Syracuse,    $16,940;    Brayer    Bros.,    Auburn,    $16,04S. 

Contract  No.  497.  Road  No.  122,  293.  Fred  A.  Kennedy, 
Syracuse,  $16,205;  Richard  Hopkins,  Troy,  $16,741;  P.  H.  Mur- 
ray, Rochester,  $14,155;  H.  Ward  Dickinson,  Syracuse,  $15,590; 
John  Kellv.  Syracuse,  $16,942;  Gruner  &  Hallenbeck,  Harri- 
man.   $16,752. 

Contract  No.  498,  Road  No.  290,  South  Salina  St.,  Onondaga 
Countv.  Frank  J.  and  Anthony  Sporada,  Syracuse,  $20,171; 
John  Young,  Syracuse,  $17,863;  Ribistine-Holder  Co.,  Roches- 
ter, $19,339;  H.  Ward  Dickinson.  Syracuse,  $20,076;  C.  T.  Hook- 
way.  Syracuse.  $19,562;  John  Kelley,  Syracuse,  $19,038;  Ball- 
ard' &  "Maher.    Oneida,    $17,5S6. 

Contract     Xo.     505,     Road     Xo.     348.      Collamer,      Onondaga 
County,    H.    Ward    Dickinson,    Syracuse,    $22,783;    John    Young, 
Syracuse.    $22,516;    Frank    S.    and    Anthony    Sporado,    Syracuse, 
(22,977;     Ribistine-Holder     Co.,     Rochester,     $22,S77;     Warner- 
'jui.il.M     Asphalt    Co.,    Syracuse.     $25,4.s7;     Ballard     &    Maher, 
$21,497;   C.    T.   Hookway   Co..    Syracuse,    $24,SS9;   Ken- 
ed      Construction   Co..   Albany,   $23,043. 
Contract   No.   409,   Road  No.  5015,  207,  Canandaigua  Village, 
Geneva  -Ci  nandaigua,    Ontario    County.      J.    W.    Brennan,    Ge- 
neva,    (36,745       Harry     1 I      Harrison,     East    Rochester,    $36,629; 
Ki-llev.      Klmira,     $35,082;      Kennedy      Construction     Co., 
Albany,    $35,149;    Connors    &    Callivan,    Elmira,    $34,156;    Cham- 
's, Rochester.  $37,294;  Robert    \v.   Henson,  Geneva, 
$34,923;    Prank   A.    Kehoe,    Syracuse,    $35,559;   Clarence   Aiken- 

3  I  ! Ribistine-Hulibr  Co..    Kudu-stir.   $37.- 

-112:     V  Rauber-Vlcinlus,     Rochester,    $36,712;    11.    X. 

Rochester,  $34,580;   E.   R.  Weed  &  Son.   Holley,  $35,507. 

i  ontract    No.    501,     Road    No.    280,    ;>  wrego    City    sterling, 

>  County,      'i'li-       i      Hucknall,    Albion.   $9n23;   Bums  Bros. 

&     McCoi      sden   burg,     (9499      J.     H.    Culkins,    Oswego, 

R.    M.    Bai  m  Brayer    Bi  os.,    Auburn, 

(10,131. 

Contract    No.    502,    Road    No.    509,    Oswego  Mexico,    Sec.    '■, 

;nt'.-.      Thomas     Hucknall,     Album,     •_'.". John 

Young.    Syrai  1;    J.    A     Culkin.    Oswego,    $23,717;    P. 

11     Mm  ■      Bros.,   Auburn,   $26,407; 

Thoma  !5,113;    Pat  hflndei     1  !onst  - 

1  Barnet     Oswego       13,734;    Burns  & 

.  19 

Saratoga-Schu:  tei  ville, 

6   &   Van   w'ii  1.   Hudson   Palls,   t  14,4   9 

1,269;    vi  m.    1 !     Pox,    Sara- 

D  Sons,    Hazardvllle,   Conn..   $31.- 

980;  Ci  Iswell   &    M.i  n.ii  1 . 

t    Mi  llenbecl  ,   Han  tman,  $85,- 

Contracl    No.    199.    Road    No.    273.   Send 

.    .      .  1  : 

Auburn.      $7122;      I    •  " 

•  I.     12 

Buffalo,    N.    »  .      Bids   will    !•• 

Works,    Francis   G     Ward,    until    Peb      !4,    im     1 

%,-»»     \  „rk.    v    *  Official)      No 

I, bin   v.  Peb.  11,  for  I  mi  nil  lilng     ai  pnalt    pa> 

...ii.. 


th<      Borough 
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furnishing   and    delivering    400    tons    paving    pitch.      Bids 
received    by    the    Borough    President    Feb.    11. 

(Borough   of  Brooklyn)  —  (Official) — Bids    worn    opi 
11    by    the    Borough    President    for    furnishing    and    deliveaflH 
1600     tons     of     refined     asphalt,     as     follows:      War  m  1  -'  1 11 1  in,.  ri 
Asphalt  Co.,   79    Wall   St.,   Xew   York,   N.   Y\.   $19   per   ton,  9  9 ,6*1 
bitumen,    $15    per   ton    99.6',,     bitumen,    aniuunl,    $24,000;    Un 
Oil    Co.   of   California,    17    Battery    PI.,   New    York,    $17.58, 
Texas    Co.,    17    Battery    PI.,    New    York,    $21.15,    99' 
Standard    Oil    Co.,    of    New     York,     26    Broadway,     New 
$16.10.    $25,760,   99.7%;   the  United  States   Asphalt   Refining  1 
90    West    St.,    New    York,    $16.90,    $27,040;    John    Baker,    Jr., 
Battery  PI.,  New  York,  $15.79,  $25,264,  99. 8%. 

(Borough  of  Brooklyn)  —  (Official; — Bids  were  received 
Feb.  11  by  the  Borough  President  for  furnishing  and  deliver-' 
ing  500,000  gal.  asphalt  road  oil.  as  follows:  United  Stabs 
Asphalt  K.'tining  Co..  90  West  St..  New  York,  by  rail,  $0,041 
by  boat.  $0,042.  amount  $21,90";  Stan. laid  oil  d...  of  Xew  York  1 
26  Broadway,  New  York,  by  rail,  $0.0435.  by  beat,  $0.04.  $21,575; 
Warner-ouinlap.  Asphalt  Co.,  79  Wall  St..  Xew  York,  i 
-""lis.  by  boat,  $0.0425,  $22,285;  and  the  Texas  Co.,  17  BattHI 
PI.,  New  York,   by   rail.   $0,045,  by   boat,   $0,041,   $22,300. 

(Borough  of  Queens)  —  (Official) — Bids  will  be  received 
the  President  of  the  Borough  of  Queens  until  11  a.m..  Feb 
for  the  following:  (1)  Furnishing  and  delivering  300.000 
of  light  road  oil;  (2)  furnishing  and  delivering  20.000  cu 
of  broken  stone;  (3)  furnishing  and  delivering  bitumin 
material,  150,000  gal.  spread  upon  the  roads;  (4)  grad 
curbing  and  laying  sidewalks  in  Packard  St.,  from  Mid 
burg  Ave.  to  Borden  Ave.;  (5)  furnishing  and  delivering  20 
gal.  bituminous  road  surfacing  material  and  100,000 
spread  upon  the  roads;  (6)  regulating,  curbing  and  la. 
sidewalks  in  Hamman  St.,  from  Grand  View  Ave.  to  Ftj 
Ave. 

Camden,  N.  J. — The  City  Council  has  authorized  the  pav 
of  a   section   of   Penn    St.,   with   sheet   asphalt,    on   a 
Crete   foundation. 

Fleming-ton,    N.  J. — The    Board    of    Chosen    Freeholdi  is 
authorized  a  survey  made  of  the  proposed  macadam   road  be- 
tween Three  Bridges  and  Reaville,  about  three  miles. 

New  Brunswick,  PT.  J. — Following  the  approval  of  State 
Road  Comr.,  Edward  Stevens,  the  Board  of  Chosen  Fro*. 
holders  has  directed  County  Engr.  Alvin  Fox.  Perth  Ami 
to  prepare  plans  for  the  repairing  and  improvement  of  I 
Woodbridge-Bonhamtown   Road. 

Paterxon,  >".  J. — The  Passaic  County  Board  of  Chosen 
holders  is  having  surveys  made  of  a  proposed  new  road 
Paterson    to    Smith's    Mills,    through    Bloomingdale 

111 in  Inn  l\.     Penn. —  (Official) — Bids    will     be     receive! 

the   Commissioners  of   Columbia    County   until   11   a.m.,    !■'• 
for  the  construction  of  28,000   sq.ft.   of  wood   block  paving  fori 
bridges.       G.    A.    Flink,    Harrisburg,     Penn.,     is    the     Engr.-ln- 
Charge. 

+Meadville,  Penn. — Bids  were  opened  Jan.  2S,  for  street! 
improvements.  The  following  contracts  were  awarded:  63,0U»i 
sq.vd.  Iiriik  paving  and  35, 000  sq.vd.  tarvia  modern  paving,  to 
G. 'M.  HARRIS.  Meadville.  at  $110,719;  35,000  si,. yd.  cone."' 
paving,  to  LAWRENCE  SCHULTZE,  Fredonia,  X.  Y.,  at  ' 
569;  35,000  so,. yd.  Dolarway  paving,  to  THOMAS  McGUF 
Meadville,  at  $20,557.  B.  F.  Miller,  Jr.,  is  City  Engr. 
Jan.    15. 

Seranton,  Penn. —  (Official) — Bids  will  be  received  ; 
fice    of    the    County    Controller    of    Lackawanna    County,    until 
11  a.m.,  Mar.   9,  for  the  construction  of  a  road  from  the  north 
erlv   line  of  Carbondale  to   the   boundary  line  of  Susqueh 
County.      Morgan    Thomas    is  County   Com. 

^Baltimore,  Md. —  (Official) — Bids   will   be   received   un; 
a.m..    Feb.    is.   by    the    Board    of  Awards,   for   improving   var 
Streets.     John   Hubert    is  Acting   1'r.s.   of  the    Board   of  Awa 
and  R.  Keith  Compton  is  Chn.  and  Consult.  Engr. 

-f  Baltimore.    Md. —  (Official) — The    Paving    Commission 
awarded    the    contract    to    the    AMERICAN    PAVING    & 
TRACT1XG    CO..    Baltimore,    for    paving    under    Contracts 
73  and  74,  at  $195,708  and  $64,604.  respectively,      last   of  bold 
noted    Feb.    12. 

+  Kor(    Mvitk,  Kin.       Tin-   null  racl    l'i  ir   const  rucl  i  m 
..I    road    has   been   awarded    to   the    W.    R.    WALLACE   CO.,   ■ 
\li.  is.    at    $57,000.       Haviils.m    .v.-    Myers,    Fort     Myers,    niv    t 
Kngrs.     Noted  Jan.  8. 

^Jacksonville,  Fla«— The  Board  of  Bond  Trustees  has  a; 

..1    the   contract    for   the    following    street    paving;    j 

LANTIC   B1TULITHIC  CO     Richmond,   Va.,  at   $22,99 
St.;    GEORGIA    ENGINEERING    CO.,     vugusta,    Ga 
for  Spearing  St.,  Jackson  St.,   Park   St  .  Jefferson  Si  ;    \\  " 
CONSTRUCTION    CO.,    Jacksonville,    Pla.,    for    Beavei 
Hess  Is  Chn.  of  the   Board,     Noted  Jan.  22. 

De  «lol»<-v.  I. a.      (Official)      Bids  will   be  received  untl 

in.    for   constructing   1 ut    60,525   s_q  t\ 

and    1  1  I.  iso   iin.rt.   of  cui  bl  m 
Hi.    Engr, 

Lake    CharleN,    I. a.      (Official)      Bids    will    !"■    received 
2  p.m.,   Mai     3,   bj    1  hi     Pol  lei    Jin  ■■    ol    1  'ulenslou    Pa  1 
i  Ing    high  1    and    2.      Thesi     an     1  ich   abaj 

Ii       r       The   estimated   cost    Is  1 vim  itel 

C.    1  ■    Ii    Clk.   of  He     I'. .Be.    Jun 

I.ouInvIIIc,    i»>.      'I'll.      I'". ..'I    "i     Public    Works    will    !'«■ 
1...    13   blocks,   using  granite   bloi  1 

I  llllllllinll.      Obi In   ml  I         Bills     \\  ill     be     le.  '         ' 

Board    ol    '   1       '  ' sinners    until W11 1      1  3,    foil   'I 

repair   of   the    w  •     1     VIli tlvei     Itond,    about     .' 11        Ml"' 

K.    Illll. 'I'll       1         1     II 

dill)        111, In      xl  ill      be      received      In       II"'      Hoard 
II   imlllou    o.miilv     until    ;'    11  111.,     Mill 

Uli I    ML'  Ml 

.  I'll 

H  'lb.        '  '  111 In     the     Board     1   I     '   OUI 

I'm      M iro 

Plko  In  Hhnvi  "■''•  It"" 

.   1 

"  nil.  In!)       Ilbb      ".  mi     i.e     1  .  .1     ....ill     1 ,,      1  ■ 

,,,-t  01    "i    1  •  1 1 1  - 1 1 '       .  ...  1  he    1 "  1 1 " "  1 1 

...       Glei        .  ■       i"     "    "     1  1 ' 

.  ...,,     1.  11,  ,     ..,,     \  ..  . •     1,.    Bud 

'       •  -H i  in"    lo    Si      Vllehnall 

PhlllO     I"   illcl      .       1  ill 
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Hacinnnti.  Ohio — The  contract  for  improvement  of  Front 
|  been  awarded  to  HENKEL  &  SULLIVAN,  Mercantile 
I-  Bldg.,  Cincinnati,  at  $101,650. 

I'  eland,  Ohio — Bids  will  be  received  by  H.  H.  Cantteld. 
I    Clk.    of    Cleveland    Heights,    309    Beckman    Bldg.,    until 

5,    for    the    improvement    of   Compton    Road,    bv   grading. 
\g  and   paving. 
ilinil.iiN.  Ohio — Bids  will   1>,-   received   bv   tin-  Commission- 

Madison    and.  Franklin    Counties,    until    Mar.    3,    for    the 
Iiction   ni   the  Beyer  Point  Road  in   I'anaan.   Madison,  and 
Townships,    Franklin    County. 

riii.   Ohio—  Bids   will   be   received  bv   H.    B.    Pickney,    Clk. 

Board  of  Trustees  of  Columbia  Township   until   Feb.    28. 

iding,    draining    and    macadamizing     seven    sections    of 

road  in  the  township. 

iaaky,    Ohio — The    Commissioners    of    Sandusky    Countv. 

91    with    the    Trustees   of    York    Township,    have    decided 

il  a   brick  road  16  ft.  wide,   31-.   miles  Ions,   between   Fre- 

nd  Sandusky. 

er  Sandusky,  Ohio — Bids  will  be   received   until   Feb.   26. 

Inn    E.    Berg.  Comrs.'   Clk.  at   the  office  of  the  Auditor  of 
'!■      County,     for    grading    and    stoning    a    section     of 

bound  macadam   road. 

lana — (Official) — Bids    will    be    received    as    follows    foi 

j  Foad  improvements: 

.    25,    at    New    Albany,    by    the    Commissioners    of    Floyd 
for    the    construction    of    two    roads    in    New    Albany 
hip.     Julian  T.  Miller  is  Audr. 
2,  at  Wrnon  by  the  Commissioners  of  Jennings  County, 

■    construction    of    a    road    in    Geneva    Township.      G.    J. 

nit    i-   Audr. 

.    2.    at    Newport,    by    the    Commissioners    of    Vermillion 

,  for  the  construction  of  a  gravel  road  in  Eugene 
•,ip       Km    Slat.i'  is  Audr. 

2.    a    Hartford   City,   by   the   Commissioners   of  Black- 

lUnty  for  the  construction  of  two  roads.  James  Cronin, 
Audi-. 

2.    at    Greensburg   by    the    Commissioners    of    Decatur 
for    the    construction    of   a    road    in    Clinton    Township. 

V.   San. Is   is   the   Audr. 

.    2,    at    Jeffersonville,    by    the    Commissioners    of    Clark 

.  ini  the  construction  of  a  road  in  Jeffersonville  Town- 
Goo.    W.    Stoner    is    the   Audr. 

.  2.  at  Newport,  by  the  Commissioners  of  Vermillion 
•  for  the  construction  of  a  stone  road  in  Highland 
nip.      Roy    Slater    is    the    Audr. 

.    2.    at    Newport,    by    the    Commissioners    of    Vermillion 
for  the  construction  of  a  gravel  road  in  Clinton  Town- 
Roy   Slater   is  the  Audr. 

feaaelaer,  Iml. — The  contract  for  the  construction  of  six 
)f  ston.-  road  in  Walker  Township  has  been  awarded 
LRLES  KAIX.  Medaryville,  at  $16,574.  Joseph  B.  Ham- 
s  Audr.      Noted  Jan.  22. 

Ifin,  Iml. — The  contract  for  the  construction  of  a  road 
ihington    Township    has   been   awarded    to   GEO.    M.    AL- 

DN,     hi  leans,     at     $20,609.       Frank     S.     Munkelt     is     the 

Noted  Jan.   22. 

iiiuihii,  >lieh. —  (Official) — Bids  received,  Jan.  31,  for  road 

vere    rejected,   and    contract    will    not    be    re    advertised. 

Jason    is   County    Engr.      Noted    Feb.    12. 

rokee.    Iowa — (Official) — Bids    will    be    received    by    the 

bund]     until    S    p.m.,    Feb.    27,    for    constructing    42,300 

r>f    street    pavement.      K.    C.    Gaynor,    Sioux   City,    is    the 

William   Shardlow  is  City  Clk. 
Inton,     lona — (Official) — Bids     were     received     Feb.     in. 

City    Council    (or    paving    Ninth    Ave.    and    Sixth    St.    as 

:      (a)    vitrified    block    paving,    (b)    asphaltic   concrete; 

lhaltic    concrete     (oil    asphalt    product);     (d)     concrete 

bituminous    top   coat    paving;    (e)    concrete   with   Dolar- 

p   coat   paving;    (f)    wood    block    paving;;    Pord    Paving 

Bar    Bapids.    ia)    Sift. mil;    (b)    $16,155;    (.)    $15,995;    id) 

(e)    $14,820;    (f)    $21,441;    Raw    Paving    Co.,    Topeka, 

'.12:      Mil      $15,!IIIS;      (c)      $  1  5.  ::*.-.  ;      Id)      $11.71 I 

THOMAS      CAREY      *      SONS,      Clinton.       la)       $17  225 

M  contract).     J.  G.  Thorne    is  City   Engr.     .Voted  Jan. 

Bcial)       Bids   were  received.   Feb.   10,  bv   the  City  COUT1- 
paving    Tenth    Ave.    as    follows:       (a)     vitrified     block 
(b)     asphaltic     concrete    paving;     (c)     asphaltic     con- 
bvlng    (oil  asphaltic  product);    id)   concrete   with   n   bi- 
ll   top  coal     (e)   concrete  with   Dolarwa      I at;    if> 

Hocl     paving;    Ford    Paving    Co.,     (a)    $22   139;     Hi)    $20- 

c)  $19.2ii:';  id)  $15,698;  (e)  116,692;  if)  <2\25:i;  Raw 
f  Co..    Toiieka.    Ran.,    (a)    $2::. 277;    il.i     519.-I i    Slx- 

d)  $11 14.802;     THOMAS     CARET     .v     SONS 

n,    (a)    $22.2S2     (awarded    contract);     (d)  Voted 

l(. .ii.    Minn.       HiMieial)       Bids    will    h.     received    by    County 
l;     v., i  m  .  n,    of   ( 'arlton    i  !ount  y,    until    in    a  m 

1 n    ti  hi  i ..  I.. on     29  i       miles    ol 

Highway  Mo    ii      ii.   l.    n.  ni   le   i  he   Engl     In-Cl 
if    Grand    Parka,    Minn.      Plans    an     bcli  pared    for 

on      J,  J.  Smith   Is  <  'it>    Br 

Inn.  :, polls.     Minn.         HlHieial)         TI inti.i      I,,,         innisl'- 

■. i  I  'I     "I    j  ello«     i led  i    bloi 

Warded    to    Ihi     K  I'TTl.t;    RIVER    CO.,  Mil | 

In.    blocks    and       i    !    ,     foi      ;        In     blocl  K     K 

i      Noted   Pi  b    i 

'»i'  '''I       The      oontracl       lo,       i io      1,1,1       ... 

nd  ..in.  ni  has  been  awarded  lo  BANDERS,  MORRISON, 
•TENSION     CO      and     (he     SHELVIN,     CARPENTER     ' 'i  > 

f    Minneapolis,    at     $1.65,     Including    cloth     sad  K      E 

I  Vol., I       I'. 

Ik.-r.    winn.      ...ii, .,,1,      Bids    will    be    received    by    I      r 

1  '""ni        \ .    i     Mouse,    until    "    ii  m..   Mai 

Hut.      It'll   ,1     II 
.,     \     Ralph,    380   Shubi  H    Bldg  .    51     Paul,    Ii 


■on  a,     Minn 

of   "  "ion  i    '  '•■nil i  ■  ,   c     w      \  ndlni      until    2   

P»«  completl i    Btati     Ru hv                    |      n. 

[pi     paven     ni      ,  boul    nlm     mil  N lated    cosl 


+  Lawrenoe.     Kan.  —  The     contract     for     lacing     brick     and 

concrete  pavement  has  been   awarded   to  A.    R.   YOUNG    &    CO 
at     about     $26,000     and     the    contract     for     asphaltic     concrete 
pavement    has. been    awarded    to    J.    R.    RAMSEY,    at    $14,000. 
L.   R.   Bradley   :s  City   Engr.      Noted  Jan.   22. 

+Winfteld,  Kan. — The  contract  for  32,000  sq.yd  of  brick 
pavement  has  been  awarded  to  ELLIOTT  &  VANCE,  Parsons, 
at  $os,240.     J.  M.  Bradley  is  City   Engr.      Noted  Jan.  22. 

Planklngton,  s.  p.— Bids  will  be  received  by  the  County 
Auditor  until  Mar.  4,  for  the  construction  of  about  15  miles 
of   highway  in  Aurora  County. 

.i  +,LitIle  ,R,,ok-  Ark— The  contract  for  paving  about  14 
blocks  has  been  awarded  to  M.  L.   COcK    Little   Bock    at   S4s 

E^Xtfd^M    WeS<    S *    -       '^»  are   It 

of  Jo^Vom-'sta'^V^arry'  ,£.'  ^^J^dVVfiS 

Commissioners  of  Lincoln  Road  Hist  No  1  to  the  T  H 
^T.i'V"''^"'^01-^  CO~  L,ttl"  Rock-  Alternate  bids  were' 
he^e^ater'  *$&&*$£. '£'  maCadam'     The  mat"ial  will 

t,a,tfDnflas'.Te*-"~ T,h,e  City  Commissioners  have  awarded  con- 
tacts tor  paving  the  following  streets-  Oakland  \ve  io 
the  STANDARD  ENGINEERING  &  COXSTRITT :  ■  .V  o 
Dallas,  at  $23,474;  Garrett  Aye.  to  I;  C  STrmw  ViU'  ' 
Munger  Blvd..  to  the  SOUTHERN  WESTRUMITE  CO  a 
$43S7;  Griffln    St..    to    the    TEXAS    BITULITHIC    CO.,    at 

_  Houatou,    ''ex.— Bids    will    soon   be   received    for   the    paving 

to   EasTwood    Sts  XaS  t0  DaUaS  Aves-  and  from  Velasco 

ino^'i'S  T,,x-^Rrtl!;lallees  have  been  Passed  ordering  the  pav- 
i^fi°LS<iUth  2?-th  St'  trom  Austin  to  Franklin  Sts.  and  North 
11th   St.    from    A  ermont    to   Trice   Sts. 

turr^ke120,,st^eerts'    Vtah~Tht    cit>r    Council    will    grade    and 

Salt  Lake  City,  Utah— The  Board  of  City  Commissioners,  R. 
P.  Morris.  Comr.  of  Streets,  has  authorized  paving  improve- 
ments in  various  streets  at  an  estimated  cost  of  S75  000  Syl- 
vester Cannon  is  City  Engr. 

Olympia,  Wash. — Bids  will  be  received  bv  William  R  Rov 
Secy,  of  the  Highway  Board,  until  2  p.m.,  Mar  2  for  clear- 
ing, grading,  draining  anj  bridging  about  23.4  miles  of  the 
Sunset    Highway   between    North   Bend   and   Cle    Elum. 

Olympia,  Wash.— The  State  Highway  Board  has  approved 
plans  and  will  soon  call  for  bids  for  the  construction  of  71 
miles  of  public  highway,  at  an  estimated  cost  of  $335,000  The 
work  includes  27  miles  of  Inland  Empire  highway  south  from 
Spokane  and  eight  miles  from  Walla  Walla  west,  nearly  30 
miles  through  the  Cascades  and  six  miles  of  National  Bark 
highway    in    Pierce    County. 

+  |  l.nia  Vista.  Calif. — The  contract  for  improving  various 
streets  has  been  awarded  to  the  C.  L  HYDE  CONSTRUCTION 
CO..  Union  Bldg.,  San  Diego,  at  $13,755.     H.  G.  Edwards  is  City 

-fColtou.   (nlif. — The    contract    for   improving  Ninth    St    has 
been    awarded    to    the     FATRCHILD-GII.MORE-WILTON    CO 
Los    Angeles,    at    $47,969.      H.    C.    Faxon    is    City    Engr.      Noted 

+CovIna,  Calif. — The  contract  for  the  improvement  of 
Puente  Ave.  has  been  awarded  to  J.  O.  STAXDFORD  1146 
Lime  Ave.,  Long  Beach,  at  $1S,1S7.  F.  G.  Desserv,  Central 
Bldg.,    Los   Angeles,    is   City   Engr.      Noted    Jan     22. 

Los  Angeles,  Calif. — Bids  will  soon  he  received  by  the 
Pyramid  Investment  Co.,  Van  Nuys  Bldg.,  for  the  construc- 
tion of  concrete  curbs,  gutters  and  sidewalks  and  for  thi 
grading  and  paving  of  streets  in  the  Manual  Arts  tract.  Frank 
Webb    has    charge    of    the    work. 

-Hieilniiilo  Beach,  Calif. — The  contract  for  improving  Lena 
St,  has  been  awarded  to  the  BARKER  ASPHALT  PAVING 
CO.,  Los  Angeles,  at  $21,214. 

Emerson,  Man. — Bids  will  be  received  bv  the  Municipal 
Conn.il  until  Apr.  1.  tor  the  construction  of  concrete  side 
walks  The  estimated  nisi  is  sTnOO.  W.  W.  Unsworth  is 
Clk. 

Cayuga,  Ont.— Bids  will  be  received  by  County  clk  T  \ 
Snider,  until  Mar.  2,  tor  the  construction  of  26%  miles  of 
Btone  macadam  road.  Jackson  &  Kyd,  Dunnvllle,  are  the 
Engrs. 

Sndbnry,  imt. — Bids  will  be  received  \<\  W.  J.  Ross,  Coun- 
cil   Clk.,    until    Peb.    28    for    laying    S240    lin.ft.    of    granolithic 

sidewalks 

IMH  STR1  \l.    W  IIIIKS 
•fllostoll.    Mass.      The    COntrad  Ing     the    warehouse 

on   Mi.lwax    St.    for   the    Boston    Wharf  Co    has    I n   av 

to    p.    C,    ALEXANDER,     ,!■     Old    South     Bldg.      The    building 
will    be    of   brick,    six-stories    10x125    ft       W     i>     Saffoi  I 
Summer  st     is   i  he    A  i  ch 

Springfield,  Mass.     s    M    Green   S    Co      (.rchs    $18    Main  st 
havi     prepared   plans   for   the   erection   ..r  ., 
ami  concrete  bottling   house  foi    the  Libert]    Brewing  Co      The 
cosl    Is  estimated   a1    1 


v  orceatc 

Will    elect     :, 

pany 


Wits*., 
nddltlot 
bulldei 


The    B     )■•      M  l    Q    rden    SI 

.   t..  its  plant,   costing   $50,000,     Tie 


New  ii...  ■  ..    Conn,     i  ,  ,i  bj   the  Skinner 

.    b  ii.  I.     Co  .     Lo      lb, 


Gloveravllle,   v   \.     William   Steele  ,y    Sons,    1600    \ni.   si 
en 

..f    1. nil. lines    foi     • 
i     one    atOI 

tern      The  bull. lints 

Willi.  i.l      ll, ,.      i  ,,,' 

lle.l      foi       :,l 

.,,..,        I  . 
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+  .\nv    Hrk,    N.    V. —  (Borough    of    Brooklyn) — The   contract 
for    the    construction    of    a    four-storv    addition    to    the    India 
Wharf    Brewery    at    India    Wharf   and    North    Conover    St.    has 
warded   to   the    METER    KM ;  INEERING   &   CONSTRUC- 
TION  CO.,   375   Fulton  St.,   New   York. 

official) —  (Borough  of  Manhattan) — Bids  will  be  received 
until  11  a.m..  Feb.  24,  by  the  Commissioner  of  Correction.  14S 
East  20th  St.,  for  repairing  the  ice-plant  on  Harts  Island. 
Katharine    Bement    Davis    is    Commissioner. 

Hoboken,  N.  J. — It  is  reported  that  the  Bethlehem  Steel 
Co.,  will  erect  a  large  terminal  in  Contable  Hook.  The  cost 
is  estimated  at  $2,000,000.  The  terminal  will  be  used  for 
handling   ore. 

Il.i'.li,).  Penn. — C.  E.  Urban.  Arch.,  Woolworth  Bldg.,  Lan- 
caster, has  completed  plans  and  will  receive  bids  for  the 
construction  of  a  four-story  factory  for  the  Hershey  Improve- 
ment Co.     The  cost  is  estimated  at  $75,000. 

-t-Philadelphia,    Penn. — The    contract    for    constructing    the 
two-story  addition  to  the  factory  of  John  Wyeth  &   Bros.,  has 
■i  warded    to    KETCHAM    &    MeQUADE,    1029    Brown    St. 
The  cost  is  estimated  at   $1S,000. 

Pittsburgh;  Penn. — The  E.  J.  Thompson  Co..  Louisa  St.,  has 
purchased  a  site  adjoining  its  present  building,  and  will  erect 
a   four-story  building,  estimated  to  cost  $S0,000. 

Haimington,  W.  Va. — The  Mannington  Window  Glass  Co., 
will  erect  a  plant,  for  the  manufacture  of  glass  to  cost  about 
$75,000. 

Macon,  Ca. — The  Interstate  Chemical  Corporation,  Charles- 
ton. S.  C,  will  rebuild  its  plant  at  Macon  recently  destroyed 
by  Are  at  a  loss  of  $30,000. 

Birmingham,  Ala. — The  Caldwell  Watson  Machine  Co.,  part 
of  whose  plant  was  recently  destroyed  by  Are,  will  rebuild. 
The   cost  is  estimated  at    $25,000. 

Cleveland,  Ohio — The  John  Ainsfield  Co.,  1326  West  Ninth 
St..  contemplates  erecting  a  four-story  and  basement  factory, 
to   cost   $75,000. 

Cleveland,  Ohio — A.  F.  Janowitz,  Arch.,  322  Permanent 
Bldg.,  is  preparing  plans  for  a  four-story  and  basement 
building.  76x240  ft.  for  A.  M.  Gordon,  1525  Williamson  Bldg., 
to  be  used  for  manufacturing  purposes.  The  cost  is  estimated 
at   $S0,000. 

Toledo,  Ohio — The  Willys-Overland  Co.  manufacturers  of 
motor  cars,  will  erect  a  two-story  factory  on  Central  Ave.  to 
cost   about  $150,000.     J.   N.  Willys   is  Pres. 

Chicago,  111. — The  W.  A.  Jones  Foundry  &  Machine  Co.,  has 
acquired  a  site  at  West   12th  St.  and   44th  Ave.  and   will  erect 
rit    to    cost    about    $1,000,000.      Robert    C.    Fletcher,    172 
g  ton    St.,    is   Arch. 

Hock  Island,  111. — The  Davenport  Ice  &  Cold  Storage  Co. 
will  erect  an  ice  plant  to  cost  $50,000.  George  N.  Albrecht  is 
Mgr. 

Milwaukee.  Wis. — H.  .1.  Esser,  Camp  Bldg.,  has  prepared 
plans  for  the  erection  of  a  seven-story  and  basement  rein- 
forced concrete  building,  80x100  ft.  for  the  Harsch  &  Edmonds 
Shoe  Co.     The  cost  is  estimated  at  $60,000. 

Reedsburg.    Wis. — The    Valesia   Condensed    Milk    Co.,    Madi- 
Wis.,    will   erect    a   new    $100,000    plant   at    Reedsburg. 

Sheboygan,    Wis.     Tin-   Cedar   Grove   Milk   Co.,   recently   in- 
irated    will   erect  a  cheese   factory,   to  cost  $10,000.     J.  B. 
Huenink   and   John   Voskull   are   interested. 

V.  est  Bend.  Wis.—  The  West  Bend  Aluminum  Co.  will  erect 
a  one-:- 1  ctory,    50x250   ft. 

■fWicliidi.   Kan. — The   contract  for  erecting   a  mill   for   the 
Wichita   Flour  Milling  Co.  has  been  awarded  to  the  LEHRICK 
CONSTRUCTION     O  >..     Kansas     Citv.       The    building    will     be 
It.    and    is   estimated    to    cost   $60,000. 

Post  City.  Teat.     -(Official) — R.   E.  Gilmore,    Arch..  Double  U. 

Bldg..    is  -     plans    for    the    erection    of    a    brick    plant 

.mill   bricks.      The   buildings  will 

■  I   the  equipment,   $6000.     Catalogs  of  equipment 

for  such  a  plant  are  requested, 

s„n  Lake  <it>.  Utah  The  Breuneau-Hill  Investment  Co., 
will  en  Broadwaj    and   West   First  St.,  esti- 

r.  Bi  unea  a  la  \i  ■•  i 

Centralism     Wash.      The    Stanle       Rein! ed    Concrete    Co., 

pla  ns  i"  ci .  io  i    c ut  pipe. 

100.      R.  C.  Stanle]    is  head  of  the 

i  iii-w.-iiiii.   Wash.     The  Chewelah   Copper    King    .Mining  Co. 
is   planning    to   en               00   ton    smelting   plant.      The   cost 
|       ■     10     S.  P    

Seattle.   Wash.     The   Wa    hlng Iricl         Till    •' .-cntlv 

Ital  o       I ■         '    nufact- 

i.lani.      The    company    will    manufacture    bulldln 
man    i :.   Abra  n  Pre 

4> Seattle,   \\  n-h     The   contract    for   th trui  1   I  he 

C.     II.     Prj  e    &    « !o„    has    b<  en 

NHATTAN    CO.,    C 
000. 

+Gresham,    <>r<-.     The    Beaver    State     Wo  has 

ctoi  to    i  lie 
JAMES  P.  TAYLOR   CO.,  Couch   Bldg      Portland,   al 

el  Bi  mi  in-,  Mohaw  i                                           he  Arch  Noted 

Salem,  <>n-.     The  i  in.  i  ,-i  St.,  San   i 

0    1 1 

+  S1111  Francisco.  <  alii  el   Foi   erei  ting   the  four- 

- i    i.  •    &    I  -..i.i 

to  BRANDON  &    LAWSON     ISO 
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Montn  ni.   'in'  B  I  ..,,.  ■   St..    In 
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Hamilton,  Out. — Chadwick  Bros.,  brass  manufacturers, 
having  plans  for  the  erection  of  a  new  factory  on  Sh 
man   Ave.      The   cost   is   estimated   at   $30,000. 

Windsor,   Out. — J.   T.    Wing   &   Co.,    15    Woodward   Ave., 
troit,    Mich.,    manufacturers   of   factory    supplies,    will   erecu 
factory  at  Windsor.      The  building    will  be   three  stories,  II. 
100   ft.   of  steel  and    brick,   concrete   foundation,   and   felt  :lj 
gravel  roofing. 

garbage: 


Reading,  Penn. — Bids  were  received  as  follows,  Feb.  4,t 
the  office  of  the  City  Clerk  for  the  collection  and  dispel 
of  all  garbage  and  offal  in  the  city  for  (a)  one  year,  i 
three  years,  (c)  five  years:  Reading  Sanitary  &  Reducti 
Co.,  (a)  $3,  (b)  $2.85,  (c)  $2.45.  The  system  to  be  used  l 
destroying  the  garbage  is  said  to  be  the  Arnold-Edgar, 
including  a  combined  process  of  evaporation  and  napht  ' 
T.  J.  McGovern,  Trenton,  N.  J.,  (a)  $3.40,  (b)  $3.10,  (c)  J*i! 
The  system  to  be  used  is  to  be  subject  to  the  approval  of  e 
city  and  state  health  authorities  and  the  building  at  M- 
mont  operated;  the  Sanitary  Engineering  Co.,  Philadelp... 
submitted  a  proposal,  which  does  not  quote  prices,  but  ;- 
clares  garbage  can  be  disposed  of  at  25c.  a  ton,  as  in  L- 
caster,  by  method  of  sewer,  garbage  and  sludge  reduct , 
Prices  given  above  are  per  ton. 

+Ho(iuiam,  Wash. — The  contract,  it  is  reported,  has  tn 
awarded  by  the  city  to  the  CONLEY  INCINERATOR  CO.,  r 
the   construction   of   a   garbage   incinerator,   at    $6000. 

FEDERAL   GOVERNMENT  WORK 

Electric  Elevator  Machinery — Boston,  Mass. — Bids  will  j 
received  until  11  a.m..  Mar.  14,  by  H.  R.  Stanford,  Cr., 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  ., 
for  furnishing  and  installing  eelvator  machinery,  include 
alterations  and  repairs  to  freight  elevator  in  building  I 
navy   yard,   Boston,   Mass.      Estimated    cost,    $1300. 

+  Duilding — Chelsea,      Mass. — The     CHARLESTOWN    NA  I 
YARD  will  install  the  central  heating  plant  at  the  U.  S.  Ni 
Hospital   at   Chelsea,    Mass.      Bids    received    from    private 
tractors   have   been   rejected.     Noted   Jan.    29. 

Pine  Hoards — Springfield,  Mass. — Bids  will  be  received 
til  2  p.m.,  Mar.  2,  by  the  Commanding  Officer,  Springfi 
Mass.,   for  furnishing  50,000    ft.   pine  boards. 

-ADredging — Newport,  R.  I. — Bids  will  be  received  uil 
noon,  Mar.  12,  by  Col.  John  Millis,  Corps  Engrs.,  U.  S.  A.,  r 
dredging  in   harbors  at  Hyannis  and   Nantucket,   Mass. 

Electrie  Distributing  System — Providence.  R.  I. — Bids  II 
be  received  until  11  a.m.,  Mar.  14,  by  H.  R.  Stanford,  ., 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D. u 
for  an  alternating  current  electric  distributing  system,  id 
transformers,  cables,  motors  and  two  feeder  panels,  at  e 
naval   training  station,   Newport,   R.   I.      Estimated   cost,  $8 ). 

■^Removing  Dike — Hartford,  Conn. — Bids  will  be  recei  d 
until  2  p.m.,  Mar.  14,  by  Maj.  G.  B.  Pillsbury,  Corps  Enf.', 
U.  S.  A.,  New  London,  Conn.,  for  removing  riprap  stone  i  e 
in  Connecticut  River  above  Hartford,   Conn. 

Dock  and   Fender  Piles — Tompkinsville,   N.    Y. — The   low 

bid  received  Jan.  30,  by  the  Lighthouse  Inspector,  Tompktfc 
ville,  N.  Y.,  was  submitted  by  the  Concrete  &  Foundation  .. 
104  West  42d  St.,  New  York,  at  $10,191.  Other  bidders  wi 
as  follows:  General  Contracting  &  Engineering  Co.,  Ill 
York,  $10,973;  F.  R.  Long-W.  G.  Broadhurst  Co..  Hackensic, 
N.  J.,  $11,500;  Edw.  B.  Jenks.  New  York,  $11,669;  River?* 
Contracting  Co..  New  Y'ork.  $11,S67;  McHarg-Barton  Co.,  Hi 
York,  $12,300;  R.  P.  &  J.  H.  Staats.  New  Y'ork.  $12,450;  H 
Snare  &  Triest  Co.,  New  York,  $12,950;  George  T 
New  York,  $13,156;  Guarantee  Construction  Co.,  i 
$13,770;  Conger-Duncan  Construction  Co.,  New  York,  $14 
Noted  Jan.  15. 

Dredging — Philadelphia.    Penn. — Bids    were    received, 
10,   bj    Col.  George  A.  Zinn.   Corps  Engrs..  U.  S.   A.,   for  ore 

ing    in    Delaware    River,    at    Trenton,    N.    J.,    (a)    51' 
scow    measurement,    (h)   500   cu.yd.   rock.     George 
Hyde    Park,     Mass.,     (a)     47c.     (b)    $10,    P.    Sanford     Rosa,    I 
Jersey    City,    N.    J.,    (a)     17c.     (b)    $9;    Canal    Construction 
New    York.    N.    Y..    (a)    42c.    (In    $7.50;    Maryland    n 

Contracting    Co.,     Baltii e.    Md.,     (a)    47c.     <l>)    $8;    Dorsevt 

Miller     Co.,     Washing! I  i,     C,      (a)     52c.     (b)     $12 

Seeley,  New  York,  N.   Y„   (a)   4(1  Vic.   (b)  $10.     Noted  Jan.  89 

Scow — Philadelphia,     Penn. — Bids    will    be     received     h   i 

noon,    Feb.    26,    by   Col.   i; i.;r   A.   Zinn,    Corps    Engrs.,    U.   S 

Philadelphia,    Penn.,   for  constructing  a    wooden  sei 

+Wharf — Annapolis,    Md. — The    contract    for    the 
in, ii    ni     the    reinforced    concrete    wharf    at    the    IT.    S.   Nml 

\. iai '■  .    has    I. ecu    awarded     to     the     RAYMOND    CONCR1 

PILE    CO.,    MO    Cedar    St..    New    York    City,    at    $99,650.      V 

Jan.    '22. 

Repairs  to   \  easel      Baltimore,    Md.-    Bids  were  n 
the    Lighthouse    Inspector,    Baltimore,    Mil.,    for    renal 
-       ■!     Mo.      16,    as     I,, Hows:       Smith     .V      McCoy,     Norfolk, 
l  probably    awarded    contract  I    Sped. leu    Shiplui 
Baltimore,    Md.,    $9304,   Chesapeake    Marino    lt\     Co 
M.I.    $9487,    Warwick     Machine    Co.,    Newport     Now 

Mam     I :     W hill    ,V    Co..    Ball  Imm  e,     M.I  .    $|  ll.lll  |.    \| 

Henderson,     H.iltln Md.,     $111,117,    .lames    She"-,  n    A    B( 

I;..,.. i,  Ij  ii,   N    v..   $10,030,     Noted  Jan.  8. 
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ngineers,  40  First  St.,  San  Francisco,  Calif.,  (la)  $13, 450; 
a)  $7277;  (3)  $6173;  alternatives,  (la)  $13,556;  (3)  $6269. 
brine  Machinery  Co.,  Seattle,  Wash.,  (3)  $7777.  The  follow- 
g  bids  were  delayed  on  account  of  the  storm,  and  will  be 
msidered:  C.  F.  Braun  &  Co.,  San  Francisco,  Calif.,  (1) 
3,683;  (la)  $13,723:  (2)  $7360;  (2a)  $7400;  (3)  $6323.  John 
".  Danforth  Co.,  Buffalo,  N.  Y.,  (la)  $15,2S2;  (2a)  $8876;  (3) 
039.  Byron-Jackson  Iron  Works,  San  Francisco,  Calif.,  (2; 
3,115;  (3)  $11,195.  De  Laval  Steam  Turbine  Co.,  (la)  $19,- 
|0;    $19,900;    (2a)    $9500;    $10,090;    (3)    $10,051. 

■*Hi|irni>  and  Stone — Washington,  D.  C. — Bids  will  be  re- 
lived until  noon.  Mar.  14,  by  Lt.  Col.  H.  C.  Newcomer, 
|>rps  Engrs.,  U.  S.  A.,  for  furnishing  and  unloading  riprap 
id   building  stone   on   Anacostia   River,    D.   C. 

I    Scales — Washington,    D.    C. — Bids    were    received,    Feb.    12, 

Oscar    Wenderoth,    Superv.    Arch.,    Treasury    Dept.,    Wash- 

fton,    D.    C,     for    furnishing    and     installing    22    automatic 

ighing  and   recording    scales;    Sub-Target    Gun    Co.,    Boston, 

iSS.,    (sole  bidder),   $66,000. 

|    +Post-Oflice — Bedford     City.     Va. — Oscar     Wenderoth,     Su- 

irv.    Arch.,    Treasury   Dept.,    Washington,    D.    C,    has  awarded 

ntract  for   the  construction   of  a    post-office  at   Bedford  City 

E.   T.   ABBOTT  CONSTRUCTION   CO.,    1133    Broadway,   New 

>rk,  at   $41,840.      Noted    Feb.    5. 

f*Bnrnes — Norfolk,    Va. — Bids    will    be    received   until    noon, 
r.  19,  by  Lt.  Col.  E.  Eveleth  Winslow,  Corps  Engrs.,  U.  S.  A., 
|r  constructing  and   delivering  two   wooden   barges. 

♦  Dredging — Norfolk,  Va. — Bids  will  be  received  until  noon, 
■    20,    by   Lt.   Col.   E.    Eveleth   Winslow.    Corps    Engrs.,   TJ.   S. 

for  dredging  inland  waterway   from  Norfolk,   Va.,   to  Beau- 
'   Inlet,  N.  C. 

{•Buildings — Fort  Moultrie.  S.  C. — The  contract  for  the 
nstruction  of  12  officers'  quarters  at  Fort  Moultrie,  has 
awarded  to  ALGERNON  BLAIR,  MONTGOMERY,  Ala., 
$17,646.      Noted   Jan.   29. 

Post    Office — Cartersville.    Ga. — Bids    will    be    received    until 
Mar.   31,   by  Oscar  Wenderoth.   Superv.   Arch.,   Treasury 
pt.,    Washington,    D.    C,    for    the   construction    complete    fin- 
ding  mechanical   equipment,    interior    lighting    fixtures   and 
proaches)    of   the   U.    S.    post    office    at    Cartersville,   Ga.      It 
be    one    story    and    basement,    having    a    ground    area    of 
proximately    4075    sq.ft.,   brick   facing,    slate   roof. 
Hlracon   Lights — New   Orleans,   La. — The   contract   has   been 
|,varded    to    GUNDER    THORGUSON,    Berwick,    La.,    at     ?950 
lir    erecting     beacon-light     structures     in     Flat    Lake,    Grand 
lake   and   Six   Mile    Lake.      Noted    Feb.    5. 

+Post      Office — Salem.      Ohio — Oscar      Wenderoth,      Superv. 
rch.,    Treasury   Dept..   Washington.    D.   C,    has   awarded   con- 
act   for   the   construction    of  a   post-office   building   at   Salem 
THOMAS   W.   CISSELL.    Wooster,    Ohio,    at   $61,300.      Noted 
in.    15. 

Conduits   and  Wiring   System — Bay   City,   Mich. — Bids   were 

ceived    Feb.    11,    for    conduits    and    wiring    system,    including 

jilting    fixtures,    for    the    U.    S.    court    house,    post    office    and 

>urt    house,    Bay   City,    Mich.,    as    follows:    Penn    Electric    Co., 

ng,    Penn.,    $4745;    Herman    Andrae    Electrical    Co.,    Mil- 

.    Wis.,    $3365;    Thorne    Electric    Co.,    Bay    City,    Mich., 

Strang    Electric    Co.,    Philadelphia,    Penn.,    $3762;    Piep- 

iri,    Denning  Electric  Co.,  Milwaukee,  Wis.,   $:!S49;  The  Went- 

[ican    Electric    Co.,    Lima.    Ohio,    $3900;    Carroll    Electric 

.).,   Washington,  D.   C,   $2769.      Noted  Jan.   29. 

Pipe  and    Fittings — Chicago.   111. — Bids  will   be  received  un- 

1   3    p.m..    Mar.    5.    by    F.    H.    Newell,    Dir.,    U.    S.    Reclamation 

.    777    Federal    Bldg..    Chicago.    111.,    for    furnishing    and 

ring    f.o.b.    cars,    manufacturers'    plant    about    1055    lin.ft. 

f  20  in.  and  1103   lin.ft.  of  22  in.  riveted  pipe  with  fittings. 

'     Post    Office — Urhana,    111. — Bids    will    be    received    until    3 

in.    Mar.    30,    by    Oscar    Wenderoth,    Superv.    Arch..    Treasury 

■ept.,    Washington.    I>.    O.    for   the    construction    complete    (In- 

mding   mechanical    equipment,    interior   lighting  fixtures,   and 

hes)    "i    the   V.   S.   post   office   at  Urbana,    111.      It  will  be 

ries  and   basement,   ground   area  5500  sq.ft.,   stone  and 

rick  facing. 

Post    Office — Minot,    N.    D. — Bids    will    be    received    until    3 

in..    Mai.     17,    by    Oscar    Wenderoth.    Superv.    Arch.,    Treasury 

>ept..    Washington,    11.    C,    for    the    construction    complete    (in- 

luding    mechanical      equipment,      except     elevator,      and      ap- 

les)    of   the   1'.    S.   post   office    at   Minot,    N.    D.      It  will    be 

iree    stories    ami    basement,    ground    area,    6700    sq.ft..    stone 

k    facing. 

+  Meel    Itciiiforcrinciil    liars      Great     Falls,    Mmit. — The   con- 

...  t    for    furnishing    about    750.000    lb.    of   steel    reinforcement 

follows:  Sch. ■.lull-   1,    Milk    Itiver  project  Vandalia    Mam. 

lie    2,    Sun    River    project,    Schedule    :;,     Flathead    project, 

en     awar I     to     tin-     INLAND    STEEL    Co..     First     Na- 

lonal  Bank  Hldg.,  Chicago,  111.,  square  cold  twisted,  open- 
enrth  steel,  f.o.b.  rats.  Indiana  Harbor,  Intl.,  (1)  $51165,  (2) 
1177,     (3)     $10,134.       Note. I    .Ian.     29, 

M.-di!     Pinnies      Croat     Falls.    Mont.       IV  Is    will    be    received 
nlll    2    p.m..    Mai.    :>.    In     F.     II,    Newell,    Dir     P.    S      Reel 

rvire,    Great    Falls.     Mont.,    I'm     furnishing    an. I    electing 

letal    flumes.       The    work     involves    the    furnishing    of    about 

i  ft.    of    flumes    of     various    diameters,     ranging     from     2 

t.    fi',4     In.     to     It     ft.,     an. I     the    erection     of    about     305(1     linft 

ol    I    ft     3  i      i. metei 

♦  •'minis-  Milk    River.     Monl        Rids    will    be    received 
p.m..  Apr.   in.  by   !••,   ii.  Newell,  Dir..  l'.  s.   Reclamation   Sei 

.  .(  Falls,  Mont.,  for  constructing  a  portion  of  lb. 
ry  Canal.  St.  Mary  Storage  Unit,  Milk  Rive,  project, 
ia.  The  work  involves  about  560.000  cu.vd.  of  .  ..iv., 
50  cu.vd.  of  concrete,  13.000  sq.vd.  of  pavlni  fflfl  eu  yd 
in,    and    8500    cu.yd.    of   puddling,    (be    plaelne    of     iboul 

;r'."no    "'      ol      itcel     relnf no    .(     bars,    and    293,000    ft      bin 

r    lumber    In    wooden    structures    and     (be    • tlon    of    about 


ork.      The    work    Is 
rvalion     about      I"     miles 


lb.   of  miscellaneous   I  il 

led    In     lb..     Rlnekfepl     Indian     Re 
■  Ht   of   Rrownlng,    Mont 

,    ''""<  Office     Roonvllle    Vfo      Bid     (vere   received  as  follows 
■B    i"    i.      fiscal    w.m.i.  ,  ..Hi,   Supci  i      \  i  ch     Ti     lsu        Dep1 
ton,    n.    ('..    for    (be    construction    of   a    post-office    at 

vllle,       II     will     be    n    ono-story    and     basement     hulldinr 

'"■in. I    area.     4000    sq.ft..    fireproof    construction      BXCepI     rOOt 


.r,?^zl?!:;Eyilns  Construction  Co.,  Philadelphia,  Penn.,  (a) 
$04.6,1);  (b)  $55,000.  L.  W.  Dumar,  Jr.,  Construction  Co.,  Co- 
lumbia, Mo.,  (a)  $55,775;  (b)  same.  Potter  Lumber  Co.,  East 
Liverpool,  Ohio,  (a)  $47,787;  (b)  $48,200.  Hiram  Lloyd  Bldg. 
&  Construction  Co..  St.  Louis,  Mo.,  (a)  $49,457;  (b)  $49,597. 
King  Lumber  Co..  Charlottesville,  Va.,  (a)  $49,700;  (b)  $51,000 
General  Construction  Co.,  Milwaukee,  Wis.,  (a)  $53,477-  (b) 
ISS-flZ-  }Yh?U  f=  Cassidy,  Columbus,  Mo.,  (a)  $4S,318;  (b) 
7*A  Sfi7  -on  ,i,i'  «7  -X?"2^  Construction  Co..  Wichita,  Kan., 
(a)  $67,500;  (b)  $67,700.  Century  Engineering  &  Construction 
Co.,   Joplin,    Mo.,    (a)    $41,178;    (b)    $41,605.      Noted   Jan.   15. 

+Conduit  and  Wiring  System— Texarkana,  Ark —The  con- 
tract for  the  installation  of  a  conduit  and  wiring  sys'ein  and 
lighting  fixtures  in  the  U.  S.  post  office  and  court  house  at 
^TX,:^aVj,n,a;  ,  1as^J?ee"„  awarded  to  the  HERMAN  ANDRAC 
ELECTRICAL  CO.,  139  Syracuse  St.,  Milwaukee,  Wis  at 
$322o.     Noted  Jan.   15. 

Post  Office — Denver,  Colo. — Bids  were  received  as  follows. 
Feb.  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  the  interior  finish,  mechanical  equip- 
ment and  elevator  plant  of  the  post  office  at  Denver,  Colo.: 
Interior  finish  and  minor  outside  work:  Thomas  J.  Steen  Co.. 
30  Church  St.  New  York,  $696,000.  Frank  Kirchhoff  Lumber 
£°-V  Ren"ve^  Colo.  $798,750.  William  Dall,  Cleveland,  Ohio, 
S-;':.''!n2-  £■  w-  W'ese,  Omaha,  Neb.,  $776,440,  alternative. 
?,  o.,,.i(Hi.  (...rant  Fee,  San  Francisco,  Calif.,  $710,000.  Norman 
Kerr,  1123  Broadway,  New  York,  $680,000.  Hedden  Construc- 
V?n.(-°,7  New  York,  $714,591.  Mechanical  equipment:  Evans- 
Almirall  Co.,  New  York,  $149,725.  George  A.  Kees  Domestic 
Engineering  Co  St.  Paul,  Minn.,  $133,797.  Downev  Heating 
&  Supply  Co.,  Milwaukee,  Wis.,  $160,000.  Chris  Irving  Heat- 
ing &  Plumbing  Co.,  Denver,  Colo.,  $155,3S9.  Johnson  &  Davis 
Plumbing  ^  Heating  Co.,  Denver,  Colo.,  $153,518.  Warren  & 
Rittenhouse,  1210  Ninth  St.,  Washington,  D  C,  $137  891  W  G 
Cornell  &  Co.,  Southern  Bldg.,  Washington,  D.  c\  $134, 9sr.: 
Farwe  1  Heating  Co.,  Austin,  Tex.,  §148,790.  Elevator  plant: 
Otis  Elevator  Co.,  New  \  ork,  $36,883.  A.  Kieckhefer  Elevator 
Co.,    Chicago,   111.,    $44,490.      Noted    Jan.    8. 

Post  Office—Grand  Junction,  Colo.— All  bids  received  Jan. 
6,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction,  complete. '  including  me- 
chanical equipment  of  the  U.  S.  post  office  at  Grand  Junc- 
tion, Colo.,  have  been  rejected.     Noted   Jan.   15. 

9  n^'li^•  of3tK_"rTu,bac,  A/iz-^Bids  will  be  received  until 
2  p.m.,  Mar.  23,  by  Cato  Sells,  Comr.,  of  Indian  Affairs,  Wash- 
ington. DC,  for  additions  to  two  stone  dormitories  at  the 
Western   Navajo   Indian    School,    Ariz. 

Machinery— Meadow  Creek.  Wash.— Bids  will  be  received 
rrnto  b  P,'m"  ?-Iar'  .7'  ,:,y  Charles  H.  Swigart,  Superv.  Engr.. 
U.  S.  Reclamation  Service.  Meadow  Creek,  Wash.,  for  furnish- 
•nS  "lachmery  fo1;  a.1&"cu,:5"d-  diPPer  dredge  for  the  Storage 
Unit,   Yakima  project.   Wash. 

Building— Crownpoint  N.  Mex.— Bids  will  he  received  un- 
til 2  p.m.,  Mar.  19,  by  Cato  Sells,  Comr.  of  Indian  \ffiirs 
Washington,  D.  C.  for  the  construction  of  three  brick  cot- 
tage dormitories  at  the  Pueblo  Bonito  Indian  School,  N.  Mex. 
J?*e,e'  Work — Pearl  Harbor,  Hawaii — Bids  will  be  received 
until  11  a.m..  Mar.  14.  by  H.  R.  Stanford.  Ch..  Bureau  of  Yards 
and  Docks.  Navy  Dept..  Washington,  D.  C.  for  erect  n"' 
structural  steel  work  for  coaling  plant.  Pearl  Harbor,  Hawaif 
™  Stpei'vork— Hawaii — Bids  will  be  received  until  11  a  m 
Mar.  28,  by  HR  Stanford.  Ch.  Bureau  of  Yards  and  Docks' 
Navy  Dept..  Washington,  D.  C,  for  erecting  structural  steel 
™StVr00O°allnS    Plant    Pearl   Harb01'    Hawaii'      Estimited 

She^^l-Pai^na^Bbrs-    Sffi*  be^receVed^Tti,  ^?0 

a.m.,.  Feb.  2S.  by  Maj.  F.  C.  Boggs.  Corps  Knurs-  PS  A  to! 
furnishing  ornamental  bronze  work,  cast  bronze  letters  metal 
"'^.^t^anrca661  l™™"™  spring  car  journal « 

ami!'  Ma,T"f  Ty^^fc*  T^gS.  ^?  Ing^W'k  "iS 
furnishing  four  steel  tugboats,  for  handling  and  docking 
vessels  at  the  entrance   to   the    Panama   Canal. 

,.  Towers— Panama— Bids  will  be  received  until  11  a  m  Mar 
?;s'  Vv  .'.'.'  R-.  Stanford.  Ch.,  Bureau  of  yards  &  DockaNavv 
Dept  Washington,  D.  C,  for  the  construction  of  tour  steS 
towers  on  the  Canal  Zone.  sieei 

Repairs   to    Vessel-  Ketchikan,    Alaska— Bids    will    be    re- 
ceived   until    2    p.m..    Mar.     5,     by     the     Lighthouse    Insp 
tender.    Colulnblnl:  ""n  :""'   pepa*lne  the  lighthouse 

MISCELL  \m;oi  s 

Fire    Apparatus — Lynn,     Mass       The    Cits     Council     bis    -in 

propriated  llO.OOO    tor   the    pun of   purchasing   ii,-!- 

ratus.     William    I,.    Vennard   is  city    Engr. 


canal    fro,,,   Mindenvllle   (..   Little   Palls,  N    V      The  engineer's 
estimate   of   the   cosl    «  i 


+Bnran      Canal     <>  ..ri»      Ubany,     \      S       Duncan     W      Peck 
State    Supl      Pub  my,    hai     awarded    Barge    Canal' 

L-ontract  Ni       I    I .  ■  n  |  he  1 1  udsori   I 

and    Wohi      i     R  u  ork    incidental    thereto 

fr Station  146  to  Station  171  90,  to  the  DUNBAR  « 

sri.i.iv  \.\   DRBDGINC  CO.,   Watei  ford,  \     I 

ol    i        cosl    o     i  lie    v.  ork    n  as    j  I 

+  i>»ek     Buffalo,     N      i       Thi      Delav  Lacl    i\i  inns     .v- 

Western    l:i:     Co     has   awarded    the   contract    to   the   ■ ;  i :  i  -  \  i 
l,  VKES  DREDGE   .v    i  n  iCK   CO  or  the   oonsti 

of  Its  proposed   dock    at    Buffalo  as   pari   of   the    ti 
veloiouenl    ai    thai    cltj 

+  llnrge   Canal    Work       Medina,    N      V        The   Maryland    Dl'e.lr 

Baltimore,  Md  .  has  sublet  a  porl  Ion 
oontracl   here  to  S    R    V    MALCOM  &   SON    M  won, 
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instruction    of    about    7000    cu.yd.    of    concrete 


item   un- 


req.uires    the 

wall. 

Elevated   Railroad   Work — New   York 
der    Railways — New    York. 

•  Subway — New  York,  N.  Y. — Bids  were  received  Feb.  16, 
bv  the  Public  Service  Commission,  154  Nassau  St.,  New 
York,  for  the  reconstruction  of  the  Steinway  Tunnel.  This 
reconstruction  is  for  the  purpose  of  placing  the  tunnel  in 
shape  for  temporary  operation,  and  will  include  the  installa- 
tion of  an  escalator,  constructing  cross-overs,  laying  tracks 
and  erecting  station  entrances,  etc.  The  bids  follow:  Rapid 
Transit  Subway  Construction  Co.,  165  Broadway,  New  York. 
I  1  :  Snare'  &  Triest  Co.,  Woolworth  Bldg.,  New  }  ork. 
$413,762;  Degnon  Contracting  Co.,  60  Wall  St.,  New  York. 
$452,022. 

+  Subwny — New  York,  N.  Y. — The  contract  has  been 
awarded  by  the  Public  Service  Commission  to  the  CM  Alt 
DANIELS  CO.,  Woolworth  Bldg.,  New  York,  for  the  construc- 
tion of  Sect.  1,  of  Route  IS,  a  part  of  the  White  Plains  rnpid- 
transi  rtailway.  The  contract  price  is  $914,400  Bids  were 
opened  Feb.   9.     List  of  bidders  noted   Feb.   12. 

Hardware,  Brass,  Copper,  Etc. — New  York,  N.  Y. —  (Official) 
— Bids  will  be  received  until  2  p.m.,  Feb.  27,  by  William  Wil- 
liams, Comr.  Water  Supply,  Gas  and  Electricity,  Park  Row 
Bldg.,  Borough  of  Manhattan,  for  hardware,  brass,  copper, 
iron,  steel,  metals,  pig  and  sheet  lead,  iron,  machinery,  grate 
bar  and  composition  bronze  castings,  corporation  cocks, 
hydrant  and  valve  parts,  valve-box  castings,  leather,  wire, 
nails,  bolts,  screws,  rubber  hose,  rubber  valves,  etc.,  al 
boroughs. 

Gasoline-Storage  Systems — New  York,  N.  Y. — Borough  of 
Manhattan  and  Richmond)  — (Official)— Bids  will  be  received 
until  noon,  Feb.  26,  by  Robert  Adamson,  Fire  Comr.,  Borougn 
of  Manhattan,  for  installing  gasoline-storage  systems  at  the 
quarters  of  engine  companies  Nos.  4,  6 ,12,  13  and  61  ana 
hook  and  ladder  companies  Nos.  6  and  15,  Borough  ot  Man- 
hattan, and  engine  company  No.  156,  Borough  of  Richmond. 
+  steel— New  York,  N.  Y.— (Official)— The  contract  has 
been  awarded  by  the  College  of  the  City  of  New  ^ oik  to 
the  LEHIGH  VALLEY  STRUCTURAL  STEEL  CO.,  Allentown. 
Penn.,  for  the  structural  steel  for  the  proposed  stadium.  J. 
A.   Zimmermann    is  general   contractor. 

Subway — New  York.  N.  Y. — Bids  were  received  Feb.  10,  by 
the  Public  Service  Commission,  154  Nassau  St..  Borough  or 
Manhattan,  for  the  construction  of  Sect.  No.  2  of  Route  16. 
a  part  of  the  Seventh  Ave. -Lexington  Ave.  rapid  transit  rail- 
way It  will  be  an  elevated  and  surface  railway  and  part  ot 
the  dual  subway  system.  The  approximate  totals  follow: 
Rapid  Transit  Subway  Construction  Co.,  165  Broadway,  New 
York,  $1,209,573:  Michael  H.  Blake,  266  West  34th  St.,  New 
York.  $1,090,615;  Post  &  McCord.  101  Park  Ave..  New  York, 
$1117,646;  Snare  &  Triest  Co..  Woolworth  Bldg.,  New  York, 
$1,103,535;  Wilson  &  English  Construction  Co.,  21  Park  Row, 
New  York,  $1,139,446;  Cooper  &  Evans  Co.,  220  Broadway, 
New  York,  $1,076,831;  A.  L.  Guidone,  231  East  23rd  St..  New 
York,  $1,078,600;  Oscar  Daniels  Co.,  Woolworth  Bldg.,  New 
York.  $1,117,000;  Terench  Co.,  70  East  45th  St.,  New  York, 
$1,146,272. 

•  Columns  and  Girders — Atlantic  City,  N.  J. —  (Official)  — 
Bids  will  be  received  until  2:30  p.m.,  Feb.  26,  by  the  Board 
of  Commissioners  for  reinforced-concrete  columns  and  girders 
required  for  an  additional  width  of  boardwalk  along  the 
oceanfront.      J.   W.   Hackney    is  City    Engr. 

Ilulkhead — Camden,  N.  J. — Bids  will  be  received  until 
March  17  by  the  Commissioners  of  Wharves  and  Docks  for 
constructing  a  timber  bulkhead  on  city  land  at  Delaware 
River  and  Spruce  St.  Estimated  cost,  $20,000.  F.  S.  Vanhart 
is   Chn. 

+  Dre<lging    and    Reclamation — Newark,    N.    J. — Bids    were 
received,   Feb.   5,  bv  the  Street   and   Water  Commissioners  for 
dredging  in  Newark    Bay.      The   contract  has  been  awarded    to 
TI.VN'TIC    CUBE    K-     I'.VIEIC    CO.,    13    Park    Row,    New 
1     ;,|ii:;.      The   work   is  in   two  sections  and  calls  for 
rig   1,200,000   cu.yd. 
•Locomotives,   Dump   Cars,    Etc.— Newark.  N.   J— Bids    will 
be  received   until   3:15   p.m.,    Feb.   19.  by  the   Street  and  Water 
Commissioners,  for  the  following:   (l)One  standard  gaee,  four- 
driver,  saddle  tank,   13x18  locomotive;    (2)    ten   standard   gage, 
12-yard     two-wav    side-dump    cars,    steel    trucks    and    wooden 
bodies;    (3),    (a)   150   tons    60-lb    steei    rails;    (b)   flttlngi     Coi 

i I     500    p:'irs    angle    bars;    (d)    4000    lb. 

and   nuts;    (e)    10.000   lb.   spikes;    (4)    4000   ties,   pirn-   or 

chestnut    seconds;     (5)    a    loading     platform    npproximatclj     •■■• 

it     bj    50  ft,  built   according  to  plan  on   file.   Any   bidder   ma3 

t    prices   on    one   or   all    of    the    above    Items    bul    thi     con 

tract  will  be  awarded  to  ti wresl   n    ponelble  bidder  oi 

Item      The   prices   bid    on    the    fli    I    Cour   items   must    be    f.o.b. 
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Steamship  Terminals — Savannah,  Ga. — The  mean  Steam- 
ship Co.,  Savannah,  it  is  reported,  is  considering  the  construc- 
tion of  steamship  terminals  at  Savannah   to  cost  $f 

Wharves — Savannah,  Ga. — The  Standard  oil  Co.,  26  Broad 
way,  New  York,  will  construct  wharves,  it  is  reported,  along 
the   Savannah   River  at  Savannah.      Estimated   cost,   $15,000.      | 

Elimination    of    tirade    Crossing — Birmingham.     Ala. — The 
Birmingham    Ry.,    Light    &    Power   Co..    Birmingham,    will 
struct    an    underpass    to   eliminate    the   grade    crossing   at  Ave 
F  and  Seventh   St.      Estimated    cost,    $55,000. 

+  Drainage  Canal — Selmer,  Tenn. — Bids  were  received, 
3,  by  H.  P.  Wood,  Atty.,  Selmer,  for  the  construction 
drainage  canal,  N  V2  miles  long.  The  contract  has  been  aw 
to  the  TUPELO  DREDGING  CO.,  Tupelo,  Miss.,  at  9. 
cu.yd.  The  work  will  require  the  excavation  of  175,000  eu  yil 
of  excavation. 

Coal-Storage    Plant — Central    City.    Ky. — The    Central    Cltv 
Greenville    &    Drakesboro    Traction    Co.    will    construct    a    stei 
coal   tipple  and   concrete   coal   pockets  at   Central  City.      W.  II 
Netherland,     Louisville.     Ky.,     is     in     (barge     of     the     pro 
work. 

Fire    Station — Louisville.    Ky. — The    city    plans    to    ere 
fire     station     to     cost     $20,000.       Timothy     Lehan     is    Ch. 
Dept. 

Coal-Storage  Ilins — Paris,  Ky. — The  Louisville  &  Nashvill 
R.R.  Co..  plans  to  construct  coal-storage  bins  at  Paris,  ti 
cost  $45,000.     Capacity,   12,500   ton. 

Fire  Station — Cleveland,  Ohio — Fred  H.  Betz,  City  Arch! 
is  preparing  plans  for  the  construction  of  a  Are  station  t. 
cost   about    $35,000.      It    will    lie    a    two-story    structure. 

+  stal>le — Cleveland,  Ohio — The  contract  has  been  awardei 
to  H.  G.  SLATMYER,  203  Lakeside  Ave.,  Cleveland,  for  th 
construction  of  a  stable  at  $18,000.  The  structure  will  b 
two   stories,    66x140   ft. 

Levee — Hamilton,  Ohio — The  Citizens'  Relief  Committee  hat 
given  $10,000  to  the  city  for  the  construction  of  a  levee  t 
protect    the   northern    section. 

Subway — Lorain,   Ohio — Bids  will   be  received  until  Mar. 
by    the    city    for    the    construction    of    the    proposed    subwa 
under   the   tracks   of   the   Baltimore   &   Ohio   Southwestern    \l\ 
C.  M.  Osborne  is  City  Engr. 

Diteh — Fort    Wayne,    Ind. — Bids    will    be    received    until 
p.m..    Mar.    7,    by    Ralph    W.    Guenther.    Supt,    of    Constructim 
at    the    office    of    the    County    Surveyor.    Fort    Wayne,    for 
structing    the   John    W.    Nail    Ditch    in    Madison    and    Jeffers" 
Townships. 

Cement — Flint,  Mich. — The  City  Council,  Feb.  2,  reject. 
all  bids  for  furnishing  cement  for  the  year  1914.  New  bid 
will  be    received. 

+  Stal>le — Chicago,  111. — The  National  Brewing  Co..  Cli 
cago.  has  awarded  the  contract  to  the  SCOWN  BLDG.  Ci 
36  West  Randolph  St.,  Chicago,  for  the  construction  of  a  on< 
and   two-story   stable,  at   $20,000. 

Channel    Work — Chicago,    111. — Bids    will    be    received    unt 
Mar.    12    by    the    Sanitary    District    of    Chicago    for    exca\ 
and  collateral  work   on  Sect.   11   of  Calumet  Sag   Channel. 

Dam — Cedar  Rapids.  Iowa — Hedrick  &  Cochrane,  Consu] 
Engrs.,  Kansas  City,  Mo.,  are  preparing  plans  for  the  cot 
struction  of  a  dam  at  Cedar  Rapids  for  the  citv.  Est' 
mated  cost,  $125,000.  T.  F.  McCauley  is  City  Engr.  Note 
Jan.    1. 

Drain — Garner,  Iowa — Bids  will  be  received  until  1  p.ri 
Mar.  9,  by  W.  L.  Fitkin,  County  Audr.,  Garner,  for  construe 
ing  Drain  No.  34.  The  work  will  require:  2300  ft.  of  28-1 
tile;  3500  ft.  26-in.;  3500  ft.  24-in.;  2300  ft.  22-in.:  2700  ft.  1 
in.;  1700  ft.  16-in.;  1000  ft.  14-in.;  1000  ft.  12-in.;  500  ft.   10-11 

2200  ft.    12-in.;   also   in    other   sections,    2000   ft.    16-in.;    L1 

15-in.;   1400  ft.    14-in.;   600  ft.    10-in.;   150   ft.   12-in.;    2000  ft.   1 
in.;   2200  ft.    14-in.;  500  ft.   S-in.,  and   1500  ft.   12-in.;   20   fl 
vanlzed-iron    outlet    pipe,    concrete    bulkhead,    all    tile    to   I] 
first-quality   hard-burned   clay;   Iowa  State  Drainage  Assocl 
tion    Specifications. 

+  Diteh — Indianola.     Iowa — The    County    Supervisors.     It 
anola,    have    awarded    the    contract    to    O.    P.    HERKH'K.    I' 
Moines.  Iowa,  for  ditch  work  in  Dist.  No.  1,  at  7.8Sc.   pel    •  I 
The    work-     will     require    681,212    cu.yd.    of    excavation.      S. 
Van  Sandt,  Clarinda,   Iowa,   is  Engr. 

Tile  Drains— Northwood,  [own  Bids  will  be  received  im 
9    n  m,    Feb     26,    by    C.    N.    Urdahla,    County    Audr.,    NorthwO' 

I  ,,,-    ,.(,n:   |n  limit      III    miles    of    tile    drains    in     I  I 

II  The  work    will    require:      17,818    ft.    8-in.    tile,    :: 
In  •   2024   ft.   6-ln„  25,563   ft.    14-in.,   7060   ft.   15-in.,   23, 
in,    12.577   ft.    18-ln.,   4271    ft.    20-in.,   690    ft.    22-in..   2570   ft.  - 
In      800   cu.yd.    concrete   head   walls.      Prank    Forbes   Is    I'."' 

\,,llhu I        The    work     l:     dislded    into    :;2    sections,    each    I" 

ire, Men    as   n    separate   contract.      Plans,   etc.,    maj 

1 1,,-  mi ■  I  •cunt  s     Auditor 

+  l>ltch—  Beihldjl.    Minn.— The    contract     lias    heel 

by  .1     L.  George,  <  lounty  Audr.,    Bern to  the    K .ER  <  " 

TRACTINQ   CO.,    Er.i7.ee,  Minn.,   for  constructing    Con 
...     i    .    ,i    $13,413 

III,,,      Inilnlh,      Minn       The      Vllnnesota     Steel     Co.,      Dulu 

ni    .  ....  I    and    Iimi.  stone    bins   nl     L>u 

cost  ha     i i  mi.iie.i  ni  about  $1, 

Minn         Bids     \\  ill      he     received     until 


Ditch       Mi.nl.  '  i.l. 


,.  m  .    !■'•  I.      10,   by   .1.   .1     Stenn.    i,    C Uulr..    Mont. 

i  ,,,,    tructlns     Counts      Bitch     No      15        The     work     v 

I     .,,,.  ,i    ditch,    I 'I      18   In     in.  .    i  I""    ii       6-  n., 

12, i      15-ln.,    I, i      I"   i"  .    3100    tl      10-in.,   11 

ft.  8-ln.,  si     .  itch  basins      Estimated  i ,  $18 8. 


..     Eel,     ::.    for    t  he   con    " 

.i  .i,i.    nitcii 

I'l...     n  ...  l<      ln\  oIvph     I  . 
Sei  ,'.•  n'.n    .     •,  Id and       rht«  nlnu     the    channel    of 

Id      .  '    I'l :        ■     hie  l.n  ItJ       1)1  nine  I  h.      vv 


* I.      St.    I';. uL     Minn       Bldi     wen     re.  elyed    b 

.  ,     in  ,  i  ..'"     '<    the    ..Hi-     -I    the   B 

i        i      F 
.,i   i  he  Ro  •  .'.   Rh  er  imi 

'  "'   ' »«  i ....„.,    ,,,    i 


i  equ 


February  19,  1<U4 


E X G INE EKING     NEWS 


HIT 


located  from  22  to  36  miles  from  Badger  and  Greenbush 
the  Great  Northern  R.R.,  and  from  24  to  40  miles  from 
incaster  on  the  Minneapolis.  St.  Paul  &  Sault  Ste.  Marie 
IR.  The  Central  Drainage  Co..  Cleveland,  Ohio,  submitted 
He  lowest  bid,  it  is  reported,  at  $61,000.  The  engineer's  esti- 
llte  was  $67,315.  E.  V.  Willard,  St.  Paul,  is  Acting  State 
|-ainage   Engr. 

Pier — Corpus  Christi,  Tex. — J.  E.  Lovd,  Corpus  Christi, 
1 11  construct  a   600-ft.   pier  at  Corpus  Christi. 

Dam — Crystal  City,  Tex. — Alexander  Bovnton,  214  Gunter 
Idg.,  San  Antonio,  Tex.,  will  award  contracts  soon  for  thy 
nstruction  of  an  earth  clam  at  Crystal  City.  Contents,  40,- 
|0  cu.yd. 

Drainage  Work — El  Campo,  Tex. — The  El  Campo  Drainage 
strict  Commissioners,  El  Campo,  have  issued  bonds  for  the 
-|irpose    of   constructing   a    drainage    district. 

Fire  station — Salt  Lake  City,  Utah — The  City  Commission- 
8  will  construct  a  fire  station  to  cost  $10,000.  Samuel  C. 
[irk  is  Comr.  Pub.  Safety. 

Weir — Salt  Bake  City,  Utah — Nine  affiliated  canal  com- 
|.nles  will  build  a  $10,000  weir  in  the  Jordan  River  at  Jor- 
Narrows,  IS  miles  south  of  Salt  Bake  City.  Sylvester  Q. 
Iinnon  and  J.  Fewson  Smith,  Engrs.,  Salt  Lake  City,  are  in 
I  arge. 

Steel  Loekerx — Salt  Lake  City,  Utah — Bids  will  be  re- 
ived by  the  Board  of  Education  until  Feb.  24  for  2500  steel 
|ckers   for   the    new   high   school.      L.    P.    Judd    is   Clk. 

Drainage  System — Walla  Walla,  "Wash. — L.  W.  Loehr, 
liunty  Engr.,  Walla  Walla,  has  estimated  the  cost  of  the 
I  oposed   Burbank   drainage   system    at    about    $35,000. 

Docks — North  Bend,  Ore. — The  city  plans  to  construct  sev- 
|al  public  docks. 

Harbor  Improvements — St.  John,  N.  B.  —  The  Canadian 
bvernment  has  appropriated  $3,000,000  for  harbor  improve- 
lents  at  St.  John.  R.  C.  Desrochers  is  Secv.  Dept.  Pub. 
|ks. 

Fire  Apparatus — Montreal,  Que. — Bids  will  be  received  by 
e  Purchasing  and  Sales  Agent,  City  Hall,  until  Mar.  26, 
|  r  motor-driven   fire  apparatus. 

Wharf — Nicolet,    Que. — Bids    will    be    received    until    Feb. 

by  R.  C.  Desrochers.  Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont„ 
|r  constructing  a  wharf  at  Nicolet. 

Waterway  Improvements  —  Ottawa,  Ont.  —  The  Canadian 
JDvernment  has  appropriated  $500,000  for  the  proposed 
trench  River  waterway  improvements.  R.  C.  Desrochers  is 
|(cy.  Dept.  Pub.  Wks. 

♦  Scows — Athabasca,  Alta. — The  contract  has  been  awarded 
'   the   Hudson's    Bav    Co.    to    JOHN    RUSSELL,    E.    H.    MAR- 

ITELLAR  &  JOHN  RTTCHIE,  Athabasca,  for  the  construc- 
|on  of  120  scows  for  the  company's  river  traffic. 

Jetty — New  Westminster,  B.  C. — Bids  will  be  asked  soon 
1/  the  Department  of  Public  Works,  Ottawa,  Ont.,  for  the 
Instruction   of  the   second   unit   of   the    Fraser  River  jetty. 

+ 1  n.ii  Posts — Edmonton,  Alta. — The  Department  of  Public 
'orks,  Ottawa,  Ont.,  has  awarded  the  contract  to  the  MANl- 
3BA  BRIDGE   &    IRON  WORKS,    LTD.,    Winnipeg,   Man.,   tor 

000   small   and   500  large   iron   posts   to  be  delivered   at   Ed- 

iton. 

Ill  II, DIM. S 

♦Benton,    X.    H. — (Official) — The    contract    for    constructing 
"Mitions   to   the  dining   hall,    and    to   the   boiler   house   and 
Urn,    of    the    State    Sanatorium,    has    been    awarded    to    the    H. 
|.  CUMMINGS  CONSTRUCTION  CO.,    Ware,    Mass. 

♦  Belmont,  Mass. — The  contract  for  constructing  the  school 
Beach  and   Henry  Sts.   has  been   awarded    to   M.   H.   LALLY. 

1  cost  is  estimated  at  $SO,000.  Brainerd  &  Leeds,  SO  Frank- 
St.   are  the  Archs. 

KBoston,  Mass. — The  contract  for  constructing  the  school 
Lawrence  District  has  been  awarded  to  P.  RICH,  Roslin- 
M.iss.,  at  $00, '.141.  other  bids  follow:  The  J.  E.  Locatelli 
$68,474;  Whiton  &  Haynes,  $68,500;  J.  Slotnik,  $71,480; 
'on.al.1  &  Kivall,  $71,970;  tin-  <".  S.  Cunningham  &  Sons 
■[ruction  Co.,  $74,391;  William  Crane,  $74,958;  J.  F.  Griffin 
$7.r,,7!Hi;  .Mi-Gahov  ,v  O'Connor,  $78,031;  Walsh  Bros., 
1,020.  Charles  Logue,  120  Boylston  St.  is  Clin,  of  the  Com. 
1  11.    s. 

Ronton,  Muss.  (Official)—  Plans  are  being  prepared  by 
imcs  l-:.  McLaughlin,  111  Devonshire  St.,  Boston,  for  the 
instruction  of  tin-  State  \rmor\  mi  Commonwealth  Ave.  The 
»t  Is  e   timated   al    $! Moted   Jan.   s. 

Boston.  Mass. —  Walker  .v  Watson  will  erecl  a  fireproof 
eater  on  I :  i-  i  t.-.  hi  on  Ave.,  Allston.  The  building  will  cost 
OO.oiio.  and  will  be  built  of  brick,  stone  and  concrete.  Geo. 
is   the   Arch. 

♦Clinton,  Hums.  The  contract  for  the  construction  of  (he 
■mory  building  has  been  awarded  to  .1.  B.  KEATING,  "I  Be  1 
aln   St.,    Westboro,    Mass.      The    cost    is    estimated    at    $63,000. 

Greenfield.    >i„~~.-    Geo,    E     Ktayni         \i.i..,    Plttsfleld,   Is  pre- 

ilans   for   the   erection    ol    a    12-room    sebo    1. 

♦Haverhill,  Mass.     The  contract    for  erei  ting   the  school  on 

nln   St.    has    lieen    awarded    to  JOHN    M.    k.ii'MK,    Haverhill,    al 

i.i.i.     loiiow        K:  i|.h   Tin. .n.    Methuen.    $54  1  18; 

Haverhill.       > r,  I ,  IT.".:       U        \         I',  al. ...!•.         A         Son. 

iwn-nee,    $56.0110;    the    Haynes  Constiu '...    Boston,    $58,- 

ii     lb  os.    .V     Stew  art    Co  I.  662.       William    W 

Cit>    Clk. 

Hoi  yoke.    Mum*.      Albert    Smith,    of    the    ttliou    Theatei     Co 

i I      i        it"    on     Main    St.    and     \\  ill    r I     a     II  v  e-Sl  Of 

hlo.  k,    estimated    I  .  000. 

■prlntclb-hl,  Mass. — John  W.   Ilonohue,    \..h,   115  Slate  St. .is 
i  he    erecl  lor    ol    a    club    hou  le    for    the 

P.0     B„  to  co   I hi    $100, 

New   Britain,    Conn.-     (Official)      Walter    P.    Ci  tbtree,     \rch„ 
Ing    plan     foi    I  he  l       i«  o-story  and  hase- 

li«" I  :■■ i  Tl      i' •  'in.,  of  the 

Mg.   Com.      Noted    Feb 


Ilingliamton,  N.  Y.— T.  I.  Lacey  &  Son,  Kilmer  Bldg.,  are 
preparing  plans  for  the  erection  of  a  parochial  school  for 
St.  Mary's  Parish,   to  cost  $75,000.     M.  J.  Hughes  is  Pastor. 

,=.  1+*?11?™vil,Ie'  N"  Y — The  following-  are  the  bids  received, 
£eb.  2  for  the  construction  of  the  high  school.  HARRIMAN  IN- 
DUSTRIAL CO.,  (awarded  contract),  Harriman,  N.  T.,  $41,550; 
Campbell,  Dempsey  &  Co.,  Kingston,  N.  T.,  $44,000-  T  I 
Ritenbary  &  Son  Kingston,  N.  Y.,  $44,200;  Jones  Beers  Co.! 
Binghamton,    N.    Y.,    $44,667. 

„,,Hi[eA*'a,'ioN.villJV  *fe  Y-T" (Official)—  Bids  will  be  received 
until  Mar.  2  by  the  Board  of  Education,  School  No.  1,  for  the 
construction  of  a  high  school  to  cost  about  $S0,000.  L.  B 
Blakeman  is  Clk  J.  T.  Simpson,  1224  Essex  Bldg.,  Newark. 
W.  J.,   is  Arch.     Noted  Jan.   S. 

+  New  York,  N.  Y — (Borough  of  the  Bronx)  — (Official)— Bids 
were  received  Feb.  9,  as  follows  bv  C  B  T  Snv  pr  Siint  n 
f^°°LBPldrs-  DerPt'  °f  Educa^ioSn,Bo?oughJofSM\neh\ttan,t-for 
the  geneial  construction  of  Public  School  No.  21.  Borough  of 
6S6-  T?hX'  Mnrh  e  '\':ch  C^"  *79,800;  Laurence  J.  Rice,  $79,- 
686      Libman    Contracting    Co..    $S4,3S9;    A.    W.    King,    $747191; 

fos^fjl^i^^:  2^-  BiSky^w  ¥o^    W 

k  (Official)— (Borough  of  Brooklyn)— Bids  will  be  received 
by  the  Superintendent  of  School  Buildings.  Board  of  Educa- 
tion, Park  Ave.  and  59th  St.,  until  3  p.m.  Feb  24  for  the 
C?B.rj!  InydK'sVt    SCh°0'  N°'   169'   Boio^h  °* 'Brooklyn! 

PlatVtee,V4re°hrkiiIV^o'i;T/,?0j;?u?h  of  Manhattan)—  Charles  A. 
f;„i     V  "  n. East  24th  st-  ls  preparing  plans  for  the  erec- 

'°?  „0fff^n«,apairtme,'^  t0  be  built  on  Broadway,  between  89th 
and  90th  Sts.,  for  Vincent  Astor,  23  West  26th  St  The  cost 
is  estimated  at  $1,500,000  e  X 

p<J™iTu^  *of.  Br°°,kl5'n)— W.  Myron  Reynolds,  Mgr.  of  the 
Reynolds  Estates  31  Nassau  St.,  is  having  plans  prepared 
S?s  Horace' cn,Sf  a  "iV,0^'  aP«"-tment.  on  High  and  Bridge 
isirrtTho™??1"1',111  Broadway.  Borough  of  Manhattan, 
is  Aich.     The  cost  is  estimated  at   $260,000 

(Borough    of  Manhattan)— Park    &   Tilford.    7S4    Fifth   Ave 
Ave  ea'Lrt«,lh«e"SSry  StU.CCO  bulldinir.   50x150   ft.,  at  Madl  on 
MeBaaenrd  ffoV&h    A^e^lV  thY^cT^  at  $150'000-     Herb6rt 
pretS ,  |,aC„0B" fo^' t^^'ction^T  ifJuse^oi.^Par^Tve  h^! 

nTint  LV;ld  70t,h  Sts;,fni'  Arthur  Curtiss  James.  Includ- 
ing Intel  ioi  decorations,  the  cost  is  estimated  at  $1,000,000 
Rn1  i™g"gh  f0LMa"hatta?>— u  is  I'eported  that  George  C. 
hoi  linl"  '  °r-«£  Waldorf-Astoria,  will  erect  a  16-story  loft 
Chnile^w "V,i'itthiiA«?-n  t^I"?  cost  is  estimated  at  $300,000. 
Chailes  H.  Caldwell.   610   Fifth  Ave.,  New  York,   is  the   Arch 

(Borough  of  Bronx)— Plans  are  being  prepared  by  Thain 
&     Hewlett.     Archs.,     1181     Broadway,     for     the     erection     of    a 

StMOI&O**  T1„^tnSVa-nd  Third  Ave'  The  cost  is  esumated 
at  $40,000.     John  D.  Crimmins  is  the   owner. 

,-    +Bo>;° nne\  ¥;   J — The   contract    for   erecting   the   first   sec- 

33rMS*fc8H  DTe0c':kiSat  $83'5S"5-  oa^ST&yjg. 

.      L.  E.  Jallade.   1170   Broadway,  New  York,  Arch     is  nreDar- 

£aMffSSU10ta1  i^Vrt    °l  \ /^e-stdry    and    ba^tnt 

ouiuiing,    105x120    ft.    for    the    Y.    M.    C     A       The    cost    is    osti 

mated  at   $90,000.     J.  H.  Mahnken  is  Chn.  of  the  Bldg    Com 

Perth   Amlioy,  IV.  J._ Bids  will   be   received   bv  the  Board  of 

fhe    RiVh'p"14!',1    Feb;.-6>   for   the   construction   of  a   school   h 

BlL  PertJ?  tmhof.ctlon\,,John,.N'  pierso"  &  Son,  Scheuer 
tsiag.,   peith   Amboy,  are  the  Archs. 

Kochling.  IV.  J — W.  C.  Tomlinson,  Roebling,  Arch  is  Dre- 
Larl"f,  Plans. for  the  erection  of  a  two-storv  school,  70x176 
ft.  The  cost  is  estimated  at  $75,000.  Noted  Feb.  12. 
™Kr!le'  ,1*,'",T1- — p'ans  a''6  being  prepared  by  Irvin  &  -Withe- 
row  Archs.,  Keystone  Bldg.,  Pittsburgh,  for' the  erection  of  a 
10-story  building   for   the  Palace   Hardware  Co.      The   founda- 

an°dn%elnyorbc1!d0CoCn^Certee!e  a"d  the  bUiIding  wiU  be  of  b'^ 
Philadelphia,   Penn — The   Philadelphia   County  Medical   So- 

?oerium1StoCOcnoSs,tde$r21?fo5Se  C,'eCti0*'  °f  n  C'Ub  h0use  Sk  «& 
+State   College,    Penn.— The   contract    for    erecting   a    two- 

luSSSJ  a7re14A?chsSOm   btl    l'hlla'1"1-" ''  — ■     »" '   B?J..  & 

Wllkes-Barre,    Penn.-    George    S     Welsh.    A.  eh.,    Coal    Ex- 

ap!rdm-en1tS   P„ec 

$60^00.    HnRei  !  ' burchtocost 

Washington,  D.  C.  Bids  will  be  received  bi  thi  Seerfttnrv 
of  the   Board  of   District   Commissioners,    i  >,.  i ,  ,.  '  "  ;m'     \\n til 

2   P-m.,  Mai     2,    toj    thi    r,  ,,,  ,  il   , ,    ,,.  ,,,,,,   0,  B    „l*R  schoo 

at    Florida    \..     i  Clifton  St,   \    w       Plans  are  on  flla  with 

the    .'in.  i     Clerh     of    the     Engineering     DeplrtmeSt     Duplet 

:l,;,,;'.;',i„.N;;,;;,i1,.  !:;;::■  l8-  B,di "ved  Deo'  l6   •  ---i  m,: 

Bldi     will    i a    i.x    the   Superintendent    of   the  tt    « 

Capitol    Bldg.,    until  ,.   „V    ; 

^"wooSs^s  Supt     '"!"!"'     '  ':  s,s'  N   w 

+  (  lii.rloll,-     N.   I  .      'I'll  ■■   .....  I  ,  OUr-BtOrv 

JONES,    i  harlotte,    at    al I      60, 1  he    bulldini     will    be 

local.. I     ....     ,\..i  I  h     Tj  i  on     St 

Savannah,   Ga.     n    Is    reported    thai    bids    will    be    ...     ,. 
by    R    J.    Oi 

1 e  co  ..,    "..!,:  ; 

;:;  'i  Ka.k 

I .l'ii-..  Savani  a  A rch.  Ik 


Nel 
the 


-iiirniiiniiinm.      \i,i.     The     ...no  i.  i      tor     construptlnir    *!,„ 

on  Third    \ 
E^    i\s    BROS     CONSTRUCTION    c6., 
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terra   cotta,    and    is 

■fstnrkvillr.  Miss. — The  contract  tor  erecting  the  Y.  M.  C. 
A.  building  has  been  awarded  to  W.  J.  MeGEE,  Jackson.  The 
total  cost  of  the  building  is  estimated  at  $56,000.  W.  N. 
Logan  is   Chn.   o£   Bldg.   Com.     Noted    Sept.    11. 

Memphis,  Tenu. — Plans  have  been  prepared  for  the  erec- 
tion of  an  office  building  for  the  Court  Ave.  Presbyterian 
Church,  to  cost  about  $350,000.  Frank  S.  Elgin  is  Chn.  of 
the   Bldg.    Com. 

Shelbyville,  Ky. — It  is  reported  that  the  County  Board  of 
Education  has  decided  to  erect  a  countv  high  school  at 
Shelbyville,    to    cost    $45,000. 

Akron,  Ohio — Bids  will  be  received  about  Apr.  1,  by  Harp- 
ster  &  Bliss,  Archs.,  Nantucket  Bldg.,  Akron,  for  the  con- 
struction of  an  eight-story  and  basement  temple,  12-4x127 
ft.,  for  the  Masonic  Temple  Co.  The  estimated  cost  is  $400,- 
000.      Noted  Nov.  13. 

Canton,  Ohio — Bids  will  be  received  about  May  15,  by  the 
Wheeling  &  Lake  Erie  R.R.  Co.,  for  the  construction  of  a 
two-storv  freight  house  at  Canton.  The  estimated  cost  is 
$100,000.       H.    W.    McMaster    is    Gen.    Mgr.       Noted    Jan.     29. 

Chagrin  Falls,  Ohio — Bids  will  be  received  until  noon. 
Mar.  3,  by  F.  P.  Shumaker,  Pres.,  Board  of  Education,  School 
District  Chagrin  Falls,  for  the  construction  of  a  brick  and 
stone   school   building. 

Cleveland,  Ohio — Bids  will  be  received  about  Mar.  1,  by 
W.  S.  Lougee,  Arch.,  501  Marshall  Bldg.,  Cleveland,  for  the 
construction  of  a  four-story  and  basement  hospital.  30x297 
ft.   for  St.  Johns'   Hospital.     The   estimated   cost  is   $150,000. 


+The    general    contract    for    the    construction    of    the 
mercial    building    for    William    Taylor    &    Son    Co,    has    lieenl 
awarded   to    the   GEORGE  A.    FULLER   Co.,   40   Taylor 
Cleveland,    Ohio.      It    will    be    3'..    stories,    l!isxi:;]'ft       lo    coat 
$300,000. 

Bids  will  be  received  about  Apr.    1,  bv   Charles    \V.    Hoi, Kin- 
son,   Arch.,    900   Rose   Bldg.,   Cleveland,   for   the   construct!! 
a    two-story   and    basement    gymnasium,    for    the    Wesiei 
serve    University.      The    estimated    cost   is    $65,000. 

Bids  will    be    received    about    Mar.    1,    by    W.    R.    McCorn 
Arch.,    Board    of    Education    Bid.,    for    the    construction    of   a 
two-story    and    basement    grade    school.    150x95    ft.      The    estt-l 
mated   cost   is   $115,000. 

Bids  will   be  received  about   Feb.   23,   by   W.    R.   McCoi 
Board    of    Education    Bldg.,    for    the    construction    of    n 
story    and    basement,     school.     125x65     ft.,    at    Cleveland.      Th« 
estimated   cost   is   $75,000. 

CONTRACT    PRICK 
+Rapid-Transit    System — Now    York,    N.    Y. — Hiils    wen 
ceived   by   the    Public   Service   Commission,    Feb.    9,    for   Sectioi 
No.    1.    Route    IS,    and    Feb.    1"    for   Section    No.    2,    Route   16,  oil 
the     rapid-transit     system     from      (A)     Cooper     &      ICvans,     2:' 
Broadway,    New    York;    (B)    A.    L.    Guidone    Co.,    Inc.,    131    Eas' 
73rd    St.,    New    York;     (Ci     Michael    H.    Blake.    119    Broai 
New    York;     (D)    Snare    &    Triest    Co.,    Wool  worth    Bldg.,.^^B 
York;     (E)     OSCAR    DANIELS,    Woolworth    Bldg.,    New    Yord 
(awarded  contract   for  Sect.   1.  Route   IS);    (F)    Post  &  McCord 
101    Park    Row.    New    York;    (G)    Wilson    ..V-    English    Co; 
tion    Co.,   21    Park    Row,   New   York;    (H)    Terench   Co.,    70   Eas' 
45th    St.,    New    York;    (I)    Rapid   Transit    Subway   Constructing 
Co.,    165    Broadway,    New    York;    (J)    Godwin    Construction   Co 
251    Fourth   Ave.,    New   York.      The   item   bids   were   as   follows 


RAPID  TRANSIT  SYSTEM,   NEW  YORK,   N     Y. 
Section  No    1  Route  18 


17,400  cu.yd.  column  excavation 

11,000  cu.yd.  duet  excavation 
45,450  cu.yd.  embankment 
5250  cu.yd.  concrete  masonry 

7400  sq.yd.  natural  concrete  finish 

2350  sq.ft.  inlaid  colored  tile 

2700  cu.yd.  station  concrete  masonry. 

10  cu.yd.  brick  masonry 

2110(1  lin. ft.  timber  piles ' 

2  M.  It.  timber  foundations. 

i    H.I',  waterproofing 

500  lin.ft.  4-in.  vitrified  pipe.  . 

150  lin.ft.  e.i.  pipe  and  fittings  3-in.  extra  heavy 

-    c.i.  pipe  and  fittings,  4-in.  extra  heavy 

;i<lil  lin  ft    c.i.  pipe  and  fittings,  0-in.  extra  heavy 

rl    c.i.  pipe  and  fittings,  s-in    extra  heavy 

100,000  duct,  ft    railroad  ducts  

1 1 ,760  ton-  riveted  steel 

ad  shapes    

oil  roris  and  bars 

neoue  iron  castings     

pipe  (special) 

unto  lb.  special  wire  forms 

ored  

red  

4600  lin  ft.  l-in.  *  i.  conduit  

nilllit 

i.oo  lin.ft.  2-in.  w.i.  conduit.  

(KM)  lin.ft.  l-in.  w.i.  conduit 
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ikewooil,  Ohio — Bids  will  be  received  about  Mar.  16,  by 
T.  Cahill,  Arch.,  Euclid  Bldg.,  Cleveland,  for  the  con- 
tion  of  a  four-story  and  basement  36x115  ft.  hospital 
He  Lakewood  Hospital  Assn.  The  estimated  cost  is  $50,- 
Noted  Jan.   22. 

Indianapolis.  "  Ind. — The  general  contract  for  the  con- 
tion  of  the  store  and  office  building:  at  Illinois  and  New 
<t^  for  the  Winimer  Estate  has  been  awarded  to  the 
tfAM  P-  JCNGECIAUS  CO..  S25  Massachusetts  Ave. 
estimated    cost    is    $100,000. 

rtroit,  Mich. — Bids  are  being;  received  by  Malcomson  & 
inbotham,  Archs.,  404  Moffatt  Bldg.,  Detroit,  for  the  con- 
tion  of  a  two-story  and  basement  high  school,  280xlbl 
'he  estimated   cost  is  $250,000. 

-anil  Rapids.  Mich. — Bids  will  be  received  until  Feb.  23, 
p-jobinson  &  Campau.  Archs..  449  Houseman  Bldg..  Grand 
Is  for  the  construction  of  a  three-story  and  basement 
82  ft.  high  school.  The  estimated  cost  is  $300,000. 
ckNon.  Mich. — Donaldson  &  Meier.  Archs..  Penobscot 
.  Detroit,  are  preparing  plans  for  the  construction  of 
ir-Storv    and    basement    hospital    at    Jackson.      The    esti- 

ost  is  5150,000. 
East  St.  Louis,  111 — The  contract  for  the  construction  of 
DUr-storv  office  building  for  the  East  St.  Louis  Ry.  Co.. 
een  awarded  to  the  MURrHY  CONSTRUCTION  CO..  East 
ouis.  111.  The  estimated  cost  is  $70,000. 
Madison.  His. — The  State  Capitol  Commission  has  award- 
le  contract  for  the  structural  work  on  the  north  wing 
e  new  capitol  to  S.  T.  MCCARTHY.  Madison,  at  5Tv474. 
inlv  remaining  contract  to  be  let  is  for  the  interior  finish. 
"n     loiter   is   Secy,    of   the    Comn.      Noted    Dec.    25.    and 

Milwaukee.  AVis. — Contracts  for  the  construction  of  two 
lartment  buildings  for 'Oscar  Brockman,  at  Grand 
and  32d  St..  have  been  awarded  as  follows:  Excava- 
CHAS.  WUSSOW,  iron  work,  C.  HENNECKE  CO..  plumb- 
heating  and  ventilating,  WENZOL  &  HENOCH  CO.,  elec- 
I  work.  KOSCHIN  CO..  plastering,  MARGRAFF  BROS. 
total   cost   is   5240,000. 

evens  Point.  Wis. — The  State  Board  of  Normal  School 
nts  will  erect  a  woman's  dormitorv  at  the  Normal 
il.  Stevens  Point,  Wis.  The  estimated  cost  is  $100,000. 
■malinwk  Lake.  Wis. — The  State  Board  of  Control  has 
irizei]  A.  C.  Eschweiler.  Arch.,  Goldsmith  Bldg..  Mil- 
:ee,  "Wis.,  to  prepare  plans  for  the  tuberculosis  sani- 
m   to  be  erected  at  Tomahawk  Lake. 

Muscatine,    Iowa — The    contract    for    the    construction    of 
ty  hall  at  Muscatine,  has  been  awarded   to  the  GEORGE 
TILES  CO.,  Chicago.   111.,  at  572.114. 
i'li    I  Ini,  Minn. — Bids  will   be  received  until  Mar.  2. 
a    Hospital    Assn.,    New    dm.,    for    the    construction    of    a 
storv    and    basement    hospital,    for    the    L'nion    Hospital 
The    estimated   cost   is   $50,000. 
.  Francis,  Minn. — Bids  will  be  received   until  1   p.m..   Mar. 
Board  of  Education,   District  Co.   12.  Anoka  County, 
he  construction   of  a  school,   including  heating  and  venti- 
%  system.      Kirby  T.  Snyder  is  Arch.,    751    Plvmouth  Bldg., 
eapolis.    Minn. 

.  Paul,  Minn.-  Rids  will  lie  received  until  2  p.m..  Mar.  10, 
'.  A.  Fogg,  Chn.,  Special  Building  Committee,  for  the 
ruction  of  the  superstructure  of  the  public  library  at 
aul. 

eat  Concord,  Minn. — Bids  will  be  received  until  1  p.m., 
26.  by  the  School  Board  of  West  Concord.  Minn.,  for  the 
ruction  of  an  addition  to  school  building.  H.  Edward 
:er.   is   Arch.,    Minneapolis,    Min. 

■nkton,  S.  D. —  (Official) — Bids  will  be  received  until  Feb. 
y  Hartford  &  Jackson,  Archs.,  fiOl  Capitol  Bank  Bldg.. 
'aul,  Minn.,  for  the  construction  of  a  hospital  for  the 
dlctlne   Sisters.     Noted   Jan.   22. 

Kansas  City,  Mo — The  general  contract  for  the  construc- 
of   the    McCoy   school    :>t    16th    and    White    Ave.,    Co 
d    of    Education     has    been     awarded     to     GEORGE      W. 
OLAN 1 

ilcary,    n«a.  been  approved   by   the  Alberta 

instruction    of   a    post   otfice.      Tin-    esti- 

Ids   being    received    to]    the    tructl I         theater   on 

th   Ave    to.    Starland    Ltd..   Starland    Uldg.,    Winnipeg,   Man. 

10, i. 

Iberia,    lint.      I'lans    being    prepared    for    the   COnstruc- 

Land 
[mated   cost   is  $1". 

Till'.   PASSI\<;   of   THE   WOODED    FREIGHT   CAB 

h  day   of   the    u-nn.li  ir   la    passing,      Just    how 
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USes   heavily   i 


percentages  one  might  expect.  The  steel  equipment  of  the 
Pennsylvania,  the  highest  in  the  group,  is  only  70%.  But 
then  its  all-steel  cars  are  45  per  cent,  of  its  total,  as  com- 
pared to  the  New  Haven's  not  ouite  19"^    all-steel. 

The  accompanying  table,  published  in  "The  Wall  Street 
Journal,"  includes  only  the  lines  owning  over  15.000  freight 
cars. 

MODERN    AMERICAN    RAILWAY  EQl'll'MEXT 

Percentage -> 

No.  Steel  All         Steel  and 
cars      underframes     steel      steel  under- 
frames 

New  Haven    36,185  72.53  1  91.39 

Pitts.  &  Lake  Erie.  .      26.988  31.55  56.53 

Norfolk    &    West....       43,161  I     -1  26.02  79.23 

Pennsylvania    R.R. .  .  102.219  30.91  39.25  70.16 

Pennsylvania    Co....      94. 7:. 0  24. M  44  9v 

D.    &    H 19,533  68.07  00.75 

Lehigh    Vallev     42.308  43.19  25.02  68.81 

Erie      49.561  44.37  24.15 

Union   Pacific    17.410  54.54  00.53 

Ches.    &    Ohio 42,691  1.17  60.34  61.51 

Jersev     Central 23.922  I  31.51  61.45 

Bait.  &  Ohio 07.7m  18.00  60.50 

Southern    Pacific 31.492  60.26 

Big   Four    24.524  44.03  15.30  59.33 

Reading    42,861  27.96  29.17  57.13 

Lake  Shore    57.796  19.95  53.71  53.66 

Canadian     Pacific...       88,613  12.17  3s. 23  50.40 

Atl.    Coast   Line.  .  .       29,219  48.99 

Buff.    Roch.    &    P 17.284  12.98  34.1.7 

C.   B.  &  Q 56.280  22  79  23.05  45.84 

Lackawanna     2i  18.69  25  41.17 

N.    Y.   Central 71,706  30.21  10  40.59 

Denver  &  &Rio  G. . .      18,370  22.73  39.18 

Wabash    21.916  34.57  3.94  38.51 

Atchison     07.342  33.90  3.47  37.37 

Grand   Trunk    37.X43  25.05  12.24 

Rock    Island 43,040  33.27  36.06 

Chic.    &    East    111 27,107  35.09  00.37  35.46 

Southern    Rv 49.510  14.57  IS                        2.87 

Michigan    Cent 26.038  19.61  29.50 

Illinois    Central 63,180  13.21  12  -     "4 

Chicago  N.  W 65^588  17.69  6.94  24.63 

Boston   &    Maine 24,  6.04  19.72 

Louis.   &  Nash 45.268  2.77 

Great     Northern....      53.595  7.72  11.15  18.87 

Northern    Pacific 46.9S8  11   19 

"Soo"   27,321  9.70  2.93  12.03 

Mo.    Pacific 43  11.16  1.13 

M.  K.  &  T 2  i 

Canadian    North 22,415  5.11  01                        5.29 

Combining  the  figures  for  practically  the  whole  country. 
there    are    88    systems,    owing    2,116,7  Of    these    ulb.- 

874,   almost    one-fourth    (24.4!        I  .quipped   with    steel   un 

i  if  the  total.  429.254  cars  are  all-steel,  about  one-fifth 
(20.34r'f).  Of  the  old-fashioned  wooden  cars  there  remain, 
then,    only    1.170,662,    or    55.16rr     of    the    total. 

CATALOG    NOTICES 

Sauerman  Bros.,  1139-41  Monadnock  Block,  Chicago,  I1L 
Catalog.  Shearer  &  Mayer  drag  line  cableway  excavator. 
Illustrated,  48  pp..  6x9  in. 

The   John    F.    Byers   Machin.  Catalog 

Steam    hoisting    engines,    derrick    cars,    derrick    irons, 
etc.      Illustrated.    70    pp.,    9x11    In. 

National  Tube  Co.,  Pittsburgh.  Penn.  Bulletin  No 
National  reamed  and  drifted  pipe.  Illustrated.  12  pp 
11   in. 

I  .son    Safety    Boiler    Works.    3166    N,    17th    St..    Phil 
phia     Penn.      Pamphlet.      Introduction    to    General    Separator 
ig.      Illustrated.    30    pp.,   0x9    In. 
The    v.ile    &    Towne    Mfg.    Co.,    9    E.    40th    St.,    New    York. 
Pamphlet.      History    of    the    Trade-Mark    "Yale."      Illustrated, 
70    pp..    6x9    in. 

Simii  ..    Cable   Co.,    Boston,   Muss.     Book.     Simplex 

Manual  .tors,    eli  ct  rlcal  •  rs,    etc.      92     pp., 

4x6 %    in. 

Lackawanna  Steel  Co.,  Lackawanna,  N.  Y.     Bulletin  No.  106. 

i  eel    piling,      illustrated,    18   pp.,   8x10%    in. 
Curtis    Pneumatic    Machinery    Co.,    St.    Louis,    M 
No     62.      All  nes,    trolleys,    etc. 

Illustrat.  6x9   In 

Buffalo    Mi  Terrace,    Buffalo,    N.    Y     Cata- 

log      American    and    New    Niagara    water    meters   and 
1 1     9\  I  I    in. 
Tin-     Conneaul      Shovel      Co.,     Conneaut,     Ohio.      Catalog. 
Shovels        Illustrate. 1.     22     pp.,     6x8%     In. 

Iiivill  \(  T   PRICE 

gewera  le,  N    v      Bldi    were  received  by    the  town, 

onstruction   of  a   sewer  system   accori 

Ing,    Chapman    &     Farquhar,    Engrs., 
lldg.,   New    V...K.   x.   Y.    tiom   i.vi    Engineer  sEstt- 
wark,  N.  T.;   (C)   t 

\u     Vernon, 
N    \    ;   i  i:i  Grannis  S    Wai  l<      Contracting  Ci        \  n    >   ; 

■      I'liseo    1    Oll- 
i.n   Co.,    Newark,    v   J.;    'H>    Young    £    Hyde,    in...    New 
\     "i   .    in    William    ll" 
,     Mi  Mei  ii' i  '  (K)    Empire   Construction 

I  fold. 

i  m  i   John  O    w  ■  -i.n.    ' 
Merolle,     \it     Vernon,    v    Y. 

■i.  \.  y.j  (P) 

,.,i  i    Thomas    '  !i  Immlni     i  Co.,    New     x 

ii:i    Smith     i                                                                           Pull  v .  Inc., 

Browns    Station,     N      >        (T)                                               •  New 

Kochelle,    N,    Y.      .i>     Henrj     E  Fox,    New     Fork,    N     Y.  i  Y  i 

Ing  Co.,  Tuokahoe,  N.  ■!      The  Item  bli  Hows: 
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120  lin.ft.  24"  vit.  sewer,  0'  deep  or  less. 

800  lin.ft.  24"  vit.  sewer,  6'  to  8  deep,  inc.  8  .  . 
900  lin.ft  21"  vit.  sewer,  8'  to  10'  deep,  inc.  10 
900  lin.ft.  24"  vit.  sewer,  10'  to  12  deep,  inc.  12 
400  lin  it  24"  vit.  sewer,  12'  to  14'  deep,  inc.  14 
■inn  lii  ft    '4"  vit    sewer.  14'  to  16'  deep,  inc.  16 

,        ,;    ,    |j"  vit    sewer!  16'  to  IS'  deep.  inc.  IS' 

100  lin  ft'  24"  vit    sewer,  18'  to  20'  deep,  inc.  20' 

900  lin  ft    20"  vit   sewer,  6'  deep  or  less. 

-,,,,  ijn  j,    ..|i"  vit.  sewer,  6    to  S   deep,  inc.  8 
j0  lin  ft   -■  i  '  •-■■    -. hit,  8'  to  JO'  deep,  inc    10' 
501in.fi    2    '     it     ewer,  10;  to  12' deep,  me  12 
100  lin  it     1>  '  vit    *    ■■■  r,  <<    to  s    deep,  inc.  s 
180  lin  ft    IS"  vit    sewer,  8'  to  10'  deep,  inc.  10' 
100  lin.ft.  IS"  vit.  sewer,  10'  to  ir  deep,  inc.  12 
'00  lin  ft    18"  vit   sewer,  12'  to  14'  deep,  me.  14 
220  lin  ft    18"  vit.:  sewer,  14'  to  16'  deep,  ine.  16' 
200  lin.ft.  15"  vit.  sewer,  W  deep  or  less.  ... 

770  lin.ft.  15"  vit.  sewer,  6   to  8   deep,  ™c.  8  .  .  . 
910  lin.ft    15"  vit.  sewer,  s   to  10  deep,  »c.  10  . . 
'660  lin.ft.  15"  vit    sewer,  10'  to  12'  deep,  inc.  12 
V?0  lin  ft    IV  vit    s»wer,  12'  to  14'  deep,  me.  11 
510  lin  ft    15"  vit    sewer,  14' to  16' deep,  in,      I  ; 
'10  tin  ft'  15"  vit.  sewer,  10'  to  18'  deep,  inc.  18 
To  lin  ft   15"  vit    sewer,  Is'  to  20'  deep.  inc.  21 
10  Un  ft!  ll"  vit:  sewer',  20'  to  22'  deep,  ine.  22' 
I  00  lin.ft.  12"  vit.  sewer,  6  deep  or  less  ■ 

;  i60  lin.ft.  12"  ■  it.  sewer,  6   to  8   deep.  11 
1780  lii.ft.  12"  vit.  sewer   8   to  10   deep,  inc.  10 
70n  li  i  ft    12"  vit    sewer,  10'  to  12'  deep,  inc.   1- 
■<00        ft    12"     it   sewer!  12'  to  14'  deep,  inc.  14' 

,    12"< it:  sewer  14' to  16' deep,  inc  16... 

VI  lin  ft    12"  vit    9»wer,  16'  to  IS'  deep,  me.  18 

ill;;;;    h"vi!:  sewer,  IS'  ,o  20' deep,  inc.  20'    .. 

2100  lin.ft.  10"  vit.  sewer,  6'  deep  or  less. 

1940  lin-ft.  10"  vit.  sewer,  b'  to  8    deep,  inc.  S 

2920  lin.ft.  10"  vit.  sewer,  8' to  10  deep,  inc  W  .  .  ■ 
12110  li  ..ft.  10"  vit.  sewer  10'  to  12  deep,  inc  12  .  .  . 
300  lin.ft.  10"  vit.  sewer,  12  to  4  deep,  inc.  14  .  .  .  . 
100  lin.ft.  10"  vit.  sewer    H'  to  16'  deep,  inc    lb  .... 

i0  |ri  ft    10"  vit.  sewer,  16  to  18'  deep,  inc.  IS 

2600  lin.ft.  S"  vit.  sewer,  h    deep  ,,r  1—    .  .  .  . 

5310  lin.ft.  8"  vit.  sewer.  0   to  s   deep,  inc.  s 
23,700  lin.ft.  8"  vit    SBwer,  8  to  10  deep,  no,  "*■,■• 
1  i,:'„-,ti  li  i  it    S"  vit    sewer    1"   to  1-    ■  '"'''•  ''"..V"       ' 
4770  lin.ft.  8"  wt.  sewer    12    to  U    deep,  inc.  14 
250  Un.ft.  8"  vit.  sewer,  14   to    i.     .-,.,,.  in.     in 

140  lin.ft.  8"  vit.  sewer,  16    to  18   deep,  Uli  .  ip 

10  lin.ft.  i"  vit   s  wer.  IS   to  20   deep,  inc   -ii 

190  lin.ft.  6"  it-  sewer,  6  deep  or  less.  ■■■■;■■■■ 
100  li  i  ft  ii"  Mt  sewer,  6' to  8  deep,  inc.  8  ... . 
100  li  .  ft    6"  vit.  newer,  S   to  I"  deep,  inc.  lu  .  .  - 

300  ii-i  ft.  R"  nine  underdram  in  -wer  trench 

2000  lin.ft.  1"  tile  underdrai  i  in  -wer  trench 

0  Un  It    :'-"  tile  underdraw  in  sewer  trench 

-ti  v-  on  21"  sewer  i  over  sewer  price) 

|0  ys  on  20"  -   wei   (ovet  si  %ver  price)    

"i  ya  on  is"  sewer  (over  sewer  price) 

.,,  15"  sewer  lover  s-w.-r  price)... 
100  i  12"  '  (over  sewer  price)     . 

ISO  ¥a  on  10"  sewer  lover  sewer  price)  

Kwer  (over  sewer  price)     . 

.     .  .  ,       ,,,!.    ■     I 

'; "   l"l"' 

111  rtd.li  '  ■      , 

-'"»"'  "l™ 

12  lit.  ft.  20"  irnt,  •  "  '    1"'" 

•  i  |„,  ft    18"  iron  sewer  (ovei  ■ 

16"  ii        ewei  (over  vit.  sewer  pne,  , 

■,,-r  (over  vit    Bewer  price] 
60  lin  ft.         ii  '  '"''  P*!'  i 

r'O  I,,.    .    -•■  ,  ■■.'.. 

.  p  ...  :,  .... 

5 
1 
;,;••■••■ 

.  ,  drop 

1  Inn 

inc,  l.h. 

Ovei 

UK,  • 

t>     i  eel. 
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\f-   \n   *11!   \%   *1I°8   '».«   *i:S§   ^lio   »5:SS   1-1!   siil 
•        1      1      1    111    5:S    5:1?    l:6a°5    1:88    1:88    I:! 

118         1"70  1  92  M  3.70  2.97  3.50  3.70  3.20  3.25  3.91 

,    on          ?   oi  1    08  2   64  4   19  3  40  4.20  4.30  3.85  3.50  4.57 

1  -n         lo?  204  264  4  75  3  75  5.00  4.80  4.50  4.00  5.00 

-   ?,           4  %  235  264  535  4   10  6.77  5.35  4.95  4.00  5.36 

,'    :-              II  ri  lis  181  183  2  10  1.70  1.65  2.00  1.70 

II              28  1  48  1  99  2  10  2.37  1.85  1  90  3.75  1.95 

1      J      ;g    i;g    i:S    5:88    1 18    1:88      J 

■  1     i:Sft    1:58    1:88    1:88    5:11     1:S      :        f     J 
1      :5    118    ii?    8:J5    5:88    i:88      :J8      |      :j 

"in  '  4  152         1  80         3  02         2  70         3  85         3    15         2  80         2   ,..         4   ,(, 

?  ?n         Ton         n'sfi         1  45         1   16         1  27         1.50         1.25         1   15         1   25 

■  1  1     l'-S     1:85     1:88     1:51     1:88     l| 
1             1      1      1    i:8?    5:8    1:88    i:J8    5.88     if 

5:S  1       ■?       |     I  IS    118    118    5:88    1:88    if 

1-70  5  90  70  '48  111  5 18  4 -.00  Isl  3.50  3.00  3.| 

?    -n  !'9S  ISO  2   50  4  47  3  00  6.50  4.60  3.90  3.00  4   7, 

S.90  o:?8  1)73  08?  S:g  1.00  1.20  1.00  0.95  1.00  0 

1    10  0.88  0.84  1.15  1.09  1.15  1.35  1.07  05  30 

18    ??1    ?-§S    IM      I  1:1     1™    1-0    1:88 

:        1      :  1     IH    S-5S     1:88     l:Io     288     i:a 

•        1      1      I      1      :  7a    188.    IIS    1:88    188    I| 

H?  n  ?i  nM  ri  SO  0  75  0  95  1   05  0.85  0.82  1.00  0  95 

8:8    8:S    III    818    8|     i:|     i:«    r-    o.m     125     1.0 

118    ?:8I    ?:88    S:S     1:88      :        :|      :g      :g 

j;™     t-S     II2     238     208       so      ?      1:88     2:8S    5:18     272 

1    I    I    1  i  i:l  1:5  a  II  !?  «| 
1   I   I  si  il  ii  ?1  !:l  1:1  il  ii 

1       ?::       ;;       1      :1      1     h    IS    IS,    if,     \\ 
I      1  1  IS    HI    S5S    S:S    8-.S8    8:1 

1    I    1    I  si  »1  5:1  51  51    1    J 
I    I    I  f|  II  11  ii  11  si  :1 

In?  ?«  T   7'  49  103  4   75  2  00  2.00  3.25  0  75  1.00 

I  ii=  il  il  I  II  II  II  II  h: 
|  il  II  1  II   I   §  il  -: 

;™     I    li     1    !:S    1  S3    IIS    liS     :S    ;:: 

|    J   is  ii  ;|  |:g  is   a  i| 
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I       i  II  i  ^;;:::  ;i::: 
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in. ft.  24"  vit.  sewer,  6'  deep  or  less 

in. ft.  24"  vit.  sewer,  6'  to  8'  deep,  inc.  8'. .... . 

in. ft.  21"  vit.  sewer,  8'  to  10'  deep,  inc.  10'. 
in.ft.  24"  vit.  sewer,  10'  to  12'  deep,  inc.  12' 
in. ft.  24"  vit.  sewer,  12'  to  14'  deep,  inc.  14'.    . 
in.ft.  24"  vit.  sewer,  11'  to  16'  deep,  inc.  16'. 
in.ft.  24"  vit.  sewer,  16'  to  18'  deep,  inc.  18'.    . 
in.ft.  24"  vit.  sewer,  IS'  to  20'  deep,  inc.  20'. 

in.ft.  20"  vit.  sewer.  6'  deep  or  less 

in.ft.  20"  vit    sewer,  6'  to  8'  deep,  inc.  8' 

i.ft.  20"  vit    sewer,  8'  to  i0'  deep,  inc.  10' 

i.ft.  20"  vit.  sewer,  10'  to  12'  deep,  inc.  12'.  .  . 

in  ft    18"  vit.  sewer,  6'  to  8'  deep,  inc.  8' 

in  ft.  IS"  vit.  Bewer,  S'  to  10'  deep,  inc.  10'.  .  . 
in.ft.  18"  vit.  sewer,  10'  to  12'  deep,  inc.  12'.  . 
in.ft.  IS"  vit.  sewer,  12'  to  14'  deep,  inc.  14'. 
in.ft.  IS"  vit.  sewer,  14'  to  16'  deep,  inc.  16'.  . 

in.ft.  15"  vit    sewer.  6'  deep  or  less 

in.ft.  15"  vit.  sewer,  6'  to  8'  deep,  inc.  8' 

in.ft.  15"  vit.  sewer,  S'  to  10'  deep,  inc.  10'.  . 

lin.ft.  15"  vit.  sewer,  10'  to  12'  deep,  inc.  12' 
in.ft.  15"  vit.  sewer,  12'  to  14'  deep,  inc.  14' 
in.ft.  15"  vit.  sewer,  14'  to  16'  deep,  inc.  16' 
in.ft.  15"  vit.  sewer,  16'  to  18'  deep,  inc  Is' 
aft.  15"  vit.  sewer,  18'  to  20'  deep,  inc.  20' 
n.ft.  15"  vit    sewer,  20/  to  22'  deep,  inc.  22' 

lin.ft.  12"  vit.  sewer,  6'  deep  or  less. 

lin.ft.  12"  vit.  sewer,  6'  to  S'  deep,  inc.  8' 

lin.ft.  12"  vit.  sewer,  S'  to  10'  deep,  inc  10' 
in.ft.  12"  vit.  sewer,  10'  to  12'  deep,  ine,  12' 
in.ft.  12"  vit.  sewer,  12'  to  14'  deep.  inc.  14'.  . 
in.ft.  12"  vit.  sewer,  14'  to  16'  deep,  ine  10' 
aft  12"  vit  sewer,  16'  to  IS'  deep,  inC  Is' 
n.ft.  12"  vit.  sewer,  IS'  to  20'  deep,  inc.  20'.  .  . 

lin.ft.  10"  vit.  sewer,  6'  deep  or  less 

lin.ft.  10"  vit.  sewer,  6'  to  S'  deep.  inc.  8'.  .    . 

lin.ft.  10"  vit.  sewer,  8'  to  10'  deep,  inc.  10' 

lin.ft.  10"  vit.  sewer,  10'  to  12'  deep,  inc.  12' 
in.ft.  10"  vit.  sewer,  12'  to  14'  deep,  inc.  14'. 
in.ft.  10"  vit.  sewer,  14'  to  16'  deep.  inc.  16'. 
o.ft.  10"  vit.  sewer,  16'  to  IS'  deep,  inc.  18' 

lin.ft.  s"  vit.  sewer,  6'  deep  or  less 

lin.ft.  S"  vit.  sewer,  6'  to  8'  deep,  inc.  8' 
10  lin.ft.  S"  vit.  sewer,  8'  to  10'  deep,  ine.  10' 
50  lin.ft.  8"  vit.  sewer,  10'  to  12'  deep,  inc.  12' 

lin.ft.  8"  vit.  sewer,  12'  to  14'  deep,  ine    14' 

in.ft.  S"  vit.  sewer,  14'  to  16'  deep,  inc  10' 
'in.ft.  8"  vit.  sewer,  16'  to  IS'  deep,  inc.  IS' 
n.ft  L"  \  it  sewer,  IS'  to  20'  deep,  ine.  20' 
lin.ft.  6"  vit.  sewer,  6'  deep  or  less 
lin.ft.  6"  vit.  sewer,  6'  to  8'  deep,  ine  s' 
lin.ft.  6"  vit  sewer.  8'  to  10'  deep,  ine.  10' 
lin.ft.  6"  pipe  underdr: 
ft   x'>  tllr. 


eneh 


■  on  24"  s 

s  on  20"  ! 
s  on  18"  i 
Vs  on  15" 
Vson  12"  : 


sewer  price)  .    . 

cr  (over  sewer  price) 

er  (over  sewer  price) 

ver  (over  sewer  price) 
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CONTRACT  PRICE 
State  Highways,  Sacramento,  Calif. — Bids  were  received 
by  the  State  Hihgway  Commission,  Forum  Bids-.  Sacramento, 
Feb.  2,  for  paving  various  highways,  from  (A)  W.  W.  Atkin- 
son Los  Angeles;  (B)  Leigh  G.  Garnsey,  Los  Angeles;  (C) 
Bent  &  Pennebaker,  Los  Angeles;  (D)  Carl  Leonardt,  Los 
Angeles;  (E)  Martin  S.  Foss.  Berkeley;  (F)  Hard  Bros., 
Sacramento;  (G)  James  H.  Smith,  San  Francisco;  (H)  Ninan 
&  Uward,  Turlock;  (I)  Moffett  &  Mead,  San  Francisco;  (J) 
E  B.  &  A.  L.  Stone  Co.,  San  Francisco;  (K)  I.  C.  Allen,  San 
Francisco;  (L)  Mahoney  Bros.,  San  Francisco;  (M)  B.  A. 
Davidson  Contracting  Co.,  Monrovia;  (N)  Louis  Ferrell, 
Pomona;  (O)  Hudson-Johnston  Construction  Co.,  Los  Angeles; 
(P)  Harvey  M.  Hanawalt,  Lordsburg;  (Q)  John  D.  Marsh, 
Los  Angeles;  (R)  Arthur  S.  Lyon,  Smith's  Flats;  (S)  George 
S.    Benson    &    Sons,    Los   Angeles;    (T)    P.    A.    &    C.   H.    Howard, 


Los  Angeles;  (U)  Taylor  &  Berliner,  Los  Angeles;  (V)  W. 
Dontanville,  Pasadena;  (W)  Blanchard-Brown  Co.,  San  Fra 
Cisco;  (X)  George  W.  Martin  &  Son,  Sacramento;  (Y)  May 
&  Lewis,  Venice.  The  item   bids  were   as  follows: 

EL  DORADO  COUNTY 


29,500  cu.yd.  excavation  without  classificatioi 
642  lin.it.  12-in.  corrugated  iron  pipe 
old  lin.ft.  18-in.  corrugated  iron  pipe 

30  lin.ft.  24-in.  corrugated  iron  pipe 

450  cu.yd.  cement  concrete,  "Class  B" 
11,100  tons  broken  stone  and  screenings 
9900  lin.ft.  guard  rail 


Tot  :ils 


VENTURA  COUNTY 


35,700  cu.yd.  excavation,  without  classification 
28  lin.ft.  12-in.  corrugated  iron  pipe 
193  lin.ft.  18-in.  corrugated  iron  pipe 
244  lin.ft.  24-in.  corrugated  iron  pipe 
42  lin.ft.  36-in.  corrugated  iron  pipe 

396  cu.yd.  cement  concrete,  "Class  A  ' 

109  cu.yd.  cement  concrete,  '  Class  B  '  for  culverts  and  monuments. 

74'in  cu.yd.  cement  concrete,  "Class  B"  for  pa  ing 

5320  cu.yd.  rubble  concrete 

8856  lin.ft.  guard  rail  

92  monuments  

Totals 

SANTA     CRUZ     COUNTY 

E  F  G 

79,800  cu.yd.  excavation  without  classification $0.55  $9?„  ^'IS* 

20  lin.ft.  12-in.  corrugated  iron  pipe 0 .  40  1 .  M  0 .  50 

470  lin.ft.  18-in.  corrugated  iron  pipe 0A5  ...00  O./b 

1140  lin  ft.  24-in.  corrugated  iron  pipe     0.55  i.50  1.00 

240  lin.ft.  30-in.  corrugated  iron  pipe.                                                 0.75  3.00  1.-5 

700  cu.vd.  cement  concrete,  "Class  A" 11.00  10.00  15  00 

100  cu.vd.  cement  concrete,  "Class  B" 10.00  9.00  14.50 

490  monument* 215  _           15u -  uu 

Totals $54,985  $57,667  $71,117 

SAN  BERNARDINO  COUNTY 


11,270  cu.yd.  excavation  without  classification 
30  lin.ft.  12-in.  corrugated  iron  pipe 

96  cu.yd.  cement  concrete  for  culverts    

19  cu.yd.  cement  concrete,  for  culverts  and  monuments. . 

1970  cu.yd.  cement  concrete  foi  paving 

894  lin.ft.  guard  rail  

22  monuments 


$0.60 

$0.75 

$0.58 

1.50 

0.30 

0.39 

2.00 

0.30 

0.40 

2.50 

0.30 

0.50 

3.50 

0  30 

1.25 

11.00 

10.00 

9.80 

10.00 

10  00 

11.00 

4.60 

3  96 

5.00 

9.25 

13.90 

7.65 

0.50 

0.40 

0.40 

2  00 

2  00 

1.00 

$0.90 

$0.59 

$0.70 

0.40 

0.90 

1.50 

0.60 

0.90 

2.25 

0.80 

0.90 

2.75 

1.00 

0.90 

3.50 

18.00 

17.00 

15.00 

17.00 

17.00 

20.00 

1.00 

l.oo 

1  00 

Totals 


KERN  COUNTY,  SECTION  D 


23,400  cu.yd.  excavation,  without  classification 

60  lin  ft.  12-in.  corrugated  iron  pipe 
120  lin.ft.  18-in.  corrugated  iron  pipe 

30  lin.ft.  30-in.  corrugated  iron  pipe  

104  cu.yd.  cement  concrete,  Class  H  for  culverts  and  monuments. 
9940  cu.yd.  cement  concrete,  <  'lass  B,  for  paving 
300  lin  ft    guard  rail 
50  monument- 


Totals 


KERN  COUNTY,  SECTION  E 


11,650  cu.yd,  excavation,  without  classification 
90  l in  ft    12-in.  corrugated  iron  pipe 

6 cu.yd  '  I        ,:  i"i  oul 

8740  cu.yd    ceo    i ni  rate,  (  law  B,  for  paving 

50  monument! 


Total 


>\\    1.1  IS  OHISI'O  col  \  n  ,  SECTION    \ 


a,  excava 
■  1  excavaf 

16-in   coi 

IK-i 


ok) 

id  I 

ii  pipi 


■■■ '"  •'  " 

ron  pipe 

'    I  ,        !•-,  foi    •    tl 

iii   I , 

■■!    mil 


$65,826 
,\   LUIS  OBISPO  COUNTS  .  BEC1  ION  C 


mi  i  Iii                                     or  i.i|.' 
■..•■'.I  lin  (l  i 

Ing 

I 


$0.47 

$0.45 

$0.75 

$0.60 

0.50 

0.50 

0.75 

1.50 

9.00 

8.00 

9.00 

8.00 

8.75 

8.00 

9.00 

8.00 

3.44 

3.20 

4.25 

3.15 

0.40 

0.42 

0.60 

0.25 

i.00 

1  00 

1.00 

1.00 

$0  95 

$0.50 

0.50 

1.00 

0.60 

1.25 

0  80 

1.50 

7  00 

10.00 

3  00 

1.90 

1  00 

0.60 

1  (III 

2.00 

$0  95 

$0  70 

$0 .  40 

II  50 

1  00 

0.80 

7.00 

in  nil 

8.00 

3  mi 

1.80 

3.92 

1   mi 

2  (in 

1    00 

S0. 38 

$0  66 

$0 .  50 

n  68 

o  86 

1    (III 

1   nil 

1    .Ml 

2  on 

0    15 

ii  60 

(I   7(1 

0  55 

ii  60 

ii  BO 

1 

n  60 

n  mi 

(i  60 

0   75 

1  no 

7   '.10 

6   (Ml 

in  nil 

2  80 

8    HI 

a  hi 

n   in 

ii  80 

n  .'III 

n  (in 

1   no 

i   80 

n   16 

$0    IS 

10.68 

II  70 

o  08 

0  BB 

1   nil 

I  no 

1.80 

1    mi 

0    ,n 

n  60 

1    ,,ii 

n  en 

n    ,n 

1    60 

(1   75 

0 



B  .in 



in 

8   in 





n  go 

•    mi 

1     (HI 

1    (in 
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•  Denotes    work    advertised    in    ENGINEERING    NEWS. 

+  Denotes    contract    awarded.        The    names     of    bidders   awarded    contracts    are    set     in     CAPITALS. 


RAILWAYS 

)l  Virginia — Norfolk  Southern  R.R. — This  company  has  sold 
1)0,000  in  bonds  for  additions  and  improvements.  F.  L. 
Ipholson,   Norfolk,   Va.,   is  Ch.   Engr. 

I  Xorth  Carolina — Seabeach  R.R. — This  company  has  been 
Bartered  for  the  purpose  of  constructing  a  railroad  from 
laufort,  N.  C,  to  Cape  Lookout,  N.  C,  a  distance  of  about  14 
lies.  Winston  &  Biggs,  Citizens'  National  Bank  Bldg., 
i  leigh,  N.  C,  are  interested. 
I     Florida — South    Florida    &    Gulf    R.R. — This    company    has 

■  ;n    organized    for    the    purpose    of    constructing    a    railroad 
im     Kenansville     to    Bassenger.     Fla.       F.     B.     Lynch,     Pres. 

'luthern  Colonization  Co.,  St.  Paul.  Minn.,  is  interested. 

I]   Alabama — Alabama,     Tennessee     &     Northern     R.R.  —  This 

Impany    considers    the    construction    of   a    line    from    Calvert, 

a.,    south    to   Mobile.    Ala.,    a    distance    of   35    miles.      John    T. 

]  chrane,   Mobile,    is  Pres. 
I  Mississippi — Pensacola   &   Missouri  Valley   R.R. — This  com- 

■  ny  plans  to  award  contracts  in  about  three  months  for 
l>  construction  of  several  miles  of  its  proposed  line.     Walter 

H   Seaver,   Pascagoula,   Miss.,   is   Pres. 

M   Tennessee — New   Orleans.  Mobile  &  Chicago  Ry. — This  com- 

I  ny    has    authorized    the    construction    of    a    railroad    from 

■  ddletown.   Tenn.,   to  Paducah.   Ky. 

H  Tennessee — Southern  Ry. — This  company  plans  to  con- 
Hruct   a   classification   vard   at   Memphis.    Tenn.,    at    a   cost   of 

■  50,000.  B.  Herman,  Washington,  D.  C,  is  Ch.  Engr.  M.  V,'. 
I  .1   Structures. 

i.j  Kentucky — Paducah  &  Illinois  R.R. — This  company  plans 
He  construction  of  a  railroad  12  miles  long  from  Paducah, 
I  »■..  to  a  point  in  Kentucky  on  the  Ohio  River  opposite 
Metropolis.    111.      The    offices    of    the    company    are    located    at 

iducah.    Ky. 
I    Kentucky — New   Orleans,   Mobile   &   Chicago   Ry. — See   item 

■  ider    Tennessee. 

■  Ohio — Wabash — Pittsburgh  Terminal  Ry.  and  Wheeling  & 
like    Erie    R.R. — Plans    to    reorganize    and    consolidate    these 

I  mpanies  have  been  completed.     L.   F.  Loree,  Pres.  Delaware 
Hudson  Co.,  New  York,  N.  Y.,  is  interested. 

U    Indiana — St.    Joseph   Valley    R.R. — -This    company    plans   to 

I I  tend  its  line  to  the  Ohio  state  line.     H.  E.  Bucklin,  Chicago, 

■  l..   Is  Pres. 

I  Wisconsin — Baraboo,  Devils  Lake  &  Western  R.R. — This 
l.mpany  with  offices  at  Baraboo,  Wis.,  has  filed  articles  of 
•  corporation.  It  is  proposed  to  construct  a  railroad  from 
Baraboo  to  Portage  and  Kilbourn,  a  distance  of  100  miles. 
Uipital.    $100,000.      Among    the    incorporators    are    T.    E.    Mead. 

F     Risley    ami   W.  T.  Marriot. 
I]     Montana — Chicago,    Milwaukee   &    St.    Paul    Ry. — This   com- 
liny.    it    is    reported,    will    start    work    soon    on    the    proposed 

■  ectrification  of  its  line  from  Three  Forks.  Mont.,  to  Deer 
lodge.  Mont.  This  is  part  of  the  plan  to  electrify  the  line 
■■OBI  Harlowton.    Mont.,   to   Avery.    Idaho,    a    distance    of  about 

111  miles.     C.   F.  Doweth,   Chicago.    111.,    is  Ch.   Engr. 

II  Montana — Great     Northern     Ry. — This     company     has     filed 

■  It h   the   Secretary   of  Stat'-   of    Minnesota    an   amendment    to 

of   Incorporation,   whereby   the   capital   stock   is  in- 

ItEcd   from    $231,000,000    to    ?-"  >i    $19.- 

JiO.niiii.      Acquirement    <>f    new    lines    and    the    building    of    new 

mils,   lint   particularly  the  acquiring  of  the  stocks  and   bonds 

I' the  Montana    &   Eastern   R.R.  Co.   comprise   tin-   object   of  the 

■  ■crease   it   is  reported.     R.   Budd.  St.   Paul.  Minn  .   is  Ch.    Engr. 

Missouri  Chicago,  Burlington  &  Quincy  R.R. — The  Board 
If  Directors  of  this  company.  Feb.  1  ?,,  authorized  the  con- 
struction of  a  double-track  line  from  St.  Louis.  Mo.,  to  Kan- 
Mo.  The  cost  has  been  estimated  at  about  $3,000,000. 
II.  T.  Darrow,  Lincoln,  Neb.,  is  Engr.  M.  W.  Lines  We 
lie  Missouri    River. 

I     Texas- -Gulf.   Colorado  &   Rani  This  company  has 

uthorized   an   <•  s  1  >•  - 1 1  r I i 1 1 1  r .  foi    betterments    Eo 

[•'.    Merrill     1  Engr. 

J    Te\n«  mny  plan 

[ruction   'if    11    miles   of  extensions. 
ItcLellan,  San   Benito,  Tex.,  is  Ch.   Engr.     Noted   Feb.  12. 

I     Colorndo      Th.     citizen  Colo.,    Feb.    '7,    voted    In 

iMDr   Of    Issuing    $3. in  bonds    l.>    aid    tin      Ivmvr    .V    Sail 

lake   Ry.   in   th-   construction  of   ■'    tunnel    through   the    B 

fountains    to  ■•■>■    between    Denver    and    Sail 

lak«    <'  'I'      HlallVcII.     Ilcnvir.    Colo,     is    CM.     I 

I      Color, olo  Ibis  company  1ms 

lilrond     from 

■  ■Bum  '  has  lie,  11 
llbiated    at    about    $2.00n,oon.                                                aver.    Colo.. 

«    Mr. 

i     \\  iixhintcton     Richland   Northern    1:  1:      Tins  company   has 

lieetl    Inoot  pot  a  le.l     for      the     pin  1 

rom  Itl,  th  '•■  a  conni  Hon  a  1 1 1  ■  the  Chicago,  Mll- 
vnni<ee   ,<:•   st.    Paul    i!\.     Capital,    $1.1 M    F.    Haynea, 

rallfornln      Southern    P  'Mil-    company    has    filed 

li    Mi.-    State  ,     per- 

lo    Issue    bonds    for    ?:,:,. mill. nun.      Among    the    expendi- 


tures planned  are  the  following:  Construction  work  on  the 
Fernley  &  Lassen  Ry..  $2,065,840;  Colusa  &  Hamilton  Rv., 
$643,So4;  Mojave  &  Bakersfield  Rv.,  $13,995;  Willamette  '& 
Pacific  Ry.,  $2,989,075;  Alameda.  Oakland  &  Berkeley  elec- 
trification, {914,887;  Willamette  Valley  electric  lines,  $1,- 
125,478;  Sunset  Lines,  construction,  $709,366;  additional  main- 
line tracks.    $1,222,561:   sidings  and   spur-tracks,    $361,851. 

Southern  Pacific  Co. — This  companv  considers  the  con- 
struction of  a  line  from  Vallejo  to  Benecia.  Calif.,  a  distance 
of  seven  miles.  William  Hood,  San  Francisco.  Calif.,  is  Ch. 
Engr. 

California— San  Diego  &  Arizona  Ry. — This  companv  will 
issue  bonds  for  the  purpose  of  completing  its  line  from  San 
Diego,  Calif.,  to  the  Imperial  Valley,  Calif.,  a  distance  of 
about  14  miles.  E.  J.  Kallright.  San  Diego.  Calif.,  is  Engr. 
and  Acting  Supt. 

Alaska — The  Alaskan  Railroad  Bill  authorizing  the  Presi- 
dent to  make  arrangements  for  the  construction  of  a  railroad 
InS™  th,e  coast  of  Alaska  to  its  coal  fields  a  distance  of  about 
1000  miles  was  passed  by  the  House  of  Representatives  Feb 
IS.      Estimated    cost,    about    $50,000,00n.      Noted    Jan.    29. 

Manitoba — Central  Western  Canada  Rv. — The  Canadian 
Parliament.  Ottawa.  Ont..  has  passed  the  bill  incorporating 
this  company.  Capital.  $8,000,000.  It  will  run  from  Winni- 
peg, Man.,  to  Edmonton,  Alta..  7S0  miles,  passing  through 
Torktown.   Saskatoon  and    Battleford.  Sask. 


„    Alberta— Central     Western     Canada     Ry. — See     item     under 
Manitoba. 

Alberta— Canadian  Pacific  Ry.— See  item  under  Water  Sup- 
ply— Irrigation:      Calgary,   Alta. 

British  Columbia — Vancouver  Ry.  &  Terminal  Co. — This 
company  has  applied  to  the  Canadian  Parliament  for  per- 
mission to  incorporate  for  the  purpose  of  constructing  a 
double  track  railway  from  the  south  side  of  False  Creek,  east 
of  Main  St  ^  ancouver,  B.  C.  westerly  along  the  south  side  of 
Jalse  Creek  and  English  Bay.  to  the  south  of  English  Bay 
west  of  Blanca  Rd..  Point  Grey.  B.  C.  and  also  to  construct 
railway  terminals,  operate  vessels,  and  carry  on  a  general 
railway  and  transportation  business.  Deacon.  Deacon  1*t  Wil- 
son,  Vancouver,    B.   C,    are   Solicitors    for    the   applicants. 

ELECTRIC  H  XII. \\  \  \  * 

Worcester,  Mass.— The  Worcester  Consolidated  Rv.  Co  is 
planning  to  extend  its  line  from  West  Boylston  to  bakdale. 
H.   C.    Page,   Worcester,    is   Gen.    Mgr. 

Hnzeldell.  Penn.— The  Lehigh  Valley  Transit  Co.  contem- 
plates the  construction  of  an  electric  railwv  in  Hazeldell  R. 
P.  Stevens.   Allentown.    is   Pres.    and   Gen.    Mgr 


„„,,"i,":l ?■      ■-,,1"    past   Washington   Ile.ehts  Tl 

Co.  is  planning  to  build  a  1%-mile  cxt.  nsion  from  the  IVnn- 
Slva.n,a  Av'  bridgi  I..  Randle  Highlands.  C.  B.  Milliard 
Washington,  is  Secy,  and  Treas. 

Petersburg.   Va.-   Th,     Petersburg    &   Columbia    Springs   Rj 
Co.  Is  making    preliminai  cms   for   the   construction 

°J.its  proposed  11m  ind  Franklin,  about 

120  miles.     John   \.   Hit.-.    Fairmont,   W.  Va.,   is  interested. 

Richmond,    Vn.     The    Virginia    Rj     &    Power   Co.    has   been 
1   a    franchise    t..   construct    and   operate   a    line   on    the 

north    and    south    approaches    t,.    ,\i,  , innect 

with  the  luiii  j.  p    Kenney,  Norfolk,   is  Ch     Engr. 

Ugiera,  La      Preliminarj    plans  an  ,,    ti,e 

construction  of  .,1  ti  i,    railwaj    in  ,\i 

Memphis,   Tenn.     The   construction   of  a   one-mile   extension 
to   th.    electric    railway   on   Castalla    Ave.,    ,s   contemplated    In 

H.  D.  Brennan  and  associates 

Louisville.  Ky.— The  Loulsvlll  preparing  to  build 

lit'    extension   in   the  Chestnut   St.   line.     T.   .1     Miliary 

Louisville,  is  Pres.  and  Gen    Mgr. 

.tellers. ,11.  iihio     'iTo    citj    cnneil   has  main.,]  a   Franchise 
in  1  in    Chardon,  Jefferson  ,v    Meadvlll  ,  ,,nst, ■,,,■!  an 

electric  railway  thi  son.     This  is  part  of  a  pro 

el    Chardon,    Hampton.    Fontvllle    and    Jefferson 
Ohio,    and    Llnesvllle,    Penn      C     11     Felton,    Williamson 

Ravenna,  >  hlo      PI 

Alliance   ft    Mahon  ,,,,    ti,,.   extension    of   its 

line  fiotn  iiai.i.  1,1  to  Hutchinson,  about  22  miles  ,,  \  Boyle 
is   Interested 

1  Ikhart,   1.0 1  ontemplates 

■     !■•     the    OhlO    Stale    line. 

M.   Bllaard,    Ell 

...  Fort  Wayne,  Ind.     PI  in  Idered  bs    the  Fori 

S      No'  lie  '  .  „sion 

hue   on    Lewis    St     t,.   tl,.     citj    limits       Samuel    W     ,: 
land.   Fort    Wayne,    i      1; 
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Indianapolis,  Ind. — The  Indianapolis  &  Frankfort  R.R.  Co. 
has  been  organized  to  construct  an  electric  railway  from 
Indianapolis  to  Frankfort,  about  55  miles.  J.  J.  Turner,  Phila- 
delphia, Penn..   is   Pies. 

Grand  Rapid*.  Mich. — The  Grand  Rapids  Ry.  Co.  is  consid- 
ering plans  for  the  extension  of  its  Lafayette-Stocking  line  to 
Kalamazoo  Ave.     J.  C.  Madigan,  Grand   Rapids,  is  Supt. 

Milwaukee,  Wis. — Plans  are  being  prepared  by  the  Wiscon- 
sin Ry.,  Light  &  Power  Co.  for  the  construction  of  about  two 
miles  "of  new  track.  Howard  Greene,  Milwaukee,  is  Secy,  and 
Treas. 

i.i  i M.  lona — Surveys  are  being  made  for  the  construc- 
tion of  an  electric  interurban  railway  from  Grinnell  to  Belle 
Plaine.      T.  L.   Blank  is  interested.     Noted   Dec.   25. 

Keokuk,  Iowa — The  Keokuk  Electric  Ry.  Co.  is  considering 
plans  for  the  extension  of  its  lines  on  various  streets  in 
Keokuk.     A.   D.   Ayres,  Keokuk,   is  Gen.   Mgr. 

Waterloo,  Iowa — The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
Co.  is  preparing  plans  for  the  extension  of  its  line  from  Cedar 
Falls  to  Marshalltown,  about  60  miles.  C.  D.  Cass,  Waterloo, 
is   Gen.    Mgr. 

Halstead,  Kan. — According  to  press  reports  the  Arkansas 
Valley  Interurban  Rv.  Co.  contemplates  the  extension  of  its 
line  from  Halstead  to  Hutchinson,  about  22  miles.  O  .A.  Boyle, 
Wichita,    is  Gen.    Mgr. 

Billings,  Mont. — The  Billings  Traction  Co.  has  applied  to 
the  City  Council  for  permission  to  convert  its  system  from 
storage  battery  to  overhead  trolley  operation.  John  Johnson, 
Billings,   is   Ch.    Engl". 

Hannibal,  Mo. — Preliminary  surveys  are  being  made  by  the 
Hannibal  Rv.  &  Electric  Co.  for  the  extension  of  its  line  to 
Riverview  Park.  J.  S.  Mainland.  Hannibal,  is  Gen.  Mgr.  and 
Pur.  Agt. 

Joplin,  Mo. — The  Joplin  &  Pittsburg  Ry.  Co.  contemplates 
the  extension  of  its  line  from  26th  St.  to  Shoal  Creek,  south 
of  Joplin.  William  A.  Satterlee,  Pittsburg,  is  Gen.  Mgr.  and 
Pur.  Agt. 

St.  Joseph,  Mo. — The  St.  Joseph  Ry..  Light  &  Power  Co.  is 
preparing  plans  for  the  extension  of  its  line  to  Marysville  and 
Tarkio.     Fred  E.  Henderson,  St.  Joseph,  is  Pur.  Agt. 

1 1. .ii-i  .....  Tex.— The  Houston  Electric  Co.  has  been  granted 
a  franchise  by  the  Harris  County  Commissioners  to  construct 
a  four-mile  electric  railway  to  Sunset  Heights.  David  Daly, 
Houston,   is  Gen.   Mgr.      Noted    Dec.    4. 

Colorado  Spring*,  Colo. — W.  E.  McCIung  is  interested  in 
the  proposition  to  construct  an  electric  interurban  railway 
from   Colorado  Springs  to   Florence  and  Canon  City. 

Fostorin.  Ohio — Richardson  &  Tost,  Archs.,  354  Rockfeller 
Bldg.,  Cleveland,  Ohio,  are  preparing  plans  for  the  construc- 
tion of  a  three-story  theater  66x132  ft.  The  estimated  cost 
is  $noo,ooo. 

Illnine,  "Wash. — Plans  are  being  considered  by  the  Blaine- 
Lynden  Electric  Ry.  Co.  for  the  construction  of  an  electric 
railway  to  connect  Blaine,  Lynden  and  Bellingham.  J.  J. 
Plnckney,   Blaine,  is  Pres.,  and  Lester  Livingston,  Secy. 

Rank*.   Ore. — The   United   Rys.    Co.    has   applied   to    the   City 
a    franchise  to  extend  its   line   from    Wilkesboro  to 
Banks.     .1.  E.  Mahoney,  Portland,  is  Pur.  Agt. 

San   Kafael,  Calif. — The   Marin   County  Electric   Ry.   Co.   has 
been    granted  a    franchise    to  construct  and  operate  an  electric 
ill.     Mill    "Valley    District.      B.    F.    Ames    is    Pres. 
.\'..t.  '1   .Ian.   29. 

(Vellandport,  Out. — The  Dunnville,  \V.  llandport  &  Beams- 
ville  Electric  I:.  Co.  will  construct  about  22  miles  of  new 
track   in    Wellandport.      R.   T.    (lough,   Toronto,   is   Ch.   Engr. 

LIGHT,    HEAT     AMI    POWER 

Preaque    ble,    Maine — The    Main.     &    New    Brunswick    Elec- 
trlc     Power    Co.     has    obtained     permission    from    the    County 
llors  of  Woodstock.  N.   B.,  i'.  erect   a    30,000-volt  trans- 
rough  the  Township  I..  Woodstock.     This  com- 

at     V.] !    tils,    N.    1 1  .    1 1 1 1 . 1    will 

supply   .  i. .iM.it'.    t..   ihe    municipalities   along   Its   new   trans- 
C    '  >    ,\  ust  in,   i ''  ■    'pi'    i    le,  i  i  Supt. 

i.hm-ii,  mh»*. — It   '     reported  that   thi    Lowell   Bleachery  Co. 

will    I, oil. I    ;i    ii'".'.     '  '<    lull    a     1000-hp.    I"'i  I'  ' 

4-Sprlna/fleld,     Haas,  ii     Gaslight     Co.     has 

to  Its 
i eser- 

i  :■..     ii  .     i..    Me      DIDIEB 
.v  .1.     The  estimated  cost   is  (87,000      Noted    Feb.    1 9 

Hartford,   Conn, 

Hartford   hi  b     th<    Board   "i   Contract 


+  l>hiliidelphia,  Penn. — The  T.  A.  Harris  Co.,  of  the  Con- 
tinental Dye  Works,  147  West  Thompson  St.,  has  awarded  the 
contract  for  the  erection  of  a  new  boiler  house  to  R.  J. 
WHITESIDE  &  SONS,  2115  Wallace  St.  The  contract  for  in- 
stalling a  battery  of  300-hp.  boilers  was  awarded  to  the 
ROBB  SCOTCH  BOILER  CO.  Peuckert  &  Wunder,  310  Chest- 
nut   St.,    are    the    Archs. 

Buchanan,  Va. — The  Town  Council  has-  granted  a  franchise 
to  A.  E.  MeCurdy  to  install  and  operate  an  electric  plant  in 
Buchanan  for  a  period  of  30  years.  It  is  said  that  Mr. 
MeCurdy  will  build  a  hydro-electric  plant. 

+  i  li:tri..iii-.  X.  C. — The  Southern  Power  Co.  has  awarded  a 
contract  for  the  construction  of  a  dam  and  power  station  at 
Lookout  Shoals  on  the  Catawba  River,  between  Iredell  and 
Catawba  Counties,  to  the  HARDAWAY  CONSTRUCTION  CO., 
Columbus,  Ga.  The  Lookout  Shoals  will  develop  26.4ml  hp. 
of  electricity.  The  equipment  to  be  installed  consists  of  four 
6000-hp.  units  and  two  exciter  units.  A  fall  of  74  ft.  will 
be  secured  by  locating  the  dam  at  a  point  just  above  the 
Island  Ford  Road. 

Hazelvrood  (R.R.  Station  Waynesville),  N.  C. — The  town 
has  issued  $15,000  in  bonds  for  the  installation  of  an  electric- 
light  plant  and  water-works.  W.  H.  Cole  is  Chn.  of  the 
Finance  Com. 

Rowland,  N.  C. — The  town  will  construct  an  electric-light 
plant,  water-works  and  sewer  system,  for  which  $30,000  in 
bonds   have   been   issued.     J.   McR.    Bracy   is   Mayor. 

Alexandria,  L,a. — It  is  reported  that  the  City  Engineer  Is 
preparing  plans  for  the  construction  of  a  gas  plant  and  dis- 
tributing system  for  illuminating  and  heating  purposes. 
I.  W.  Sylvester  is  City  Engr. 

Dayton,  Tenn. — The  Dayton  Light  &  Power  Co.  has  been 
organized  by  J.  L.  Foust  and  associates,  of  Chattanooga,  Tenn., 
with  a  capital  stock  of  $100,000.  It  is  said  that  the  company 
"will  erect  a  transmission  line  from  Dayton  to  connect  with 
the  transmission  line  of  the  Tennessee  Power  Co.,  Cleveland, 
Tenn. 

GordonHville,  Tenn. — It  is  reported  that  the  Gordonsville 
Electric  Light  &  Power  Co.  will  construct  an  electric-light 
plant  to  develop  50  kw.,  and  will  erect  a  transmission  line 
1  >4  miles  long.  Robert  Harvey  is  Engr.-in-Charge.  F.  A. 
Smith    is    Mgr. 

Gatliff,  Ky. — It  is  reported  that  the  Gatliff  Coal  Co.  will 
construct  an  electric-lighting  system  for  its  coal-mining 
camps. 

St.    Bernard,    Ohio — (Official) — Bids    will    be    received    until 
noon.  Mar.  2,  by  the  Director  of  Public  Service  for  furnishing 
prime    movers,    boilers,    generators,    switchboard,    etc..    I 
extension  of  the  electric-light  plant  in  the  city  of  St.  Bernard. 
William  F.  Rolf  is  Dir.  of  Pub.  Ser.     H.  Vanden  Eynden  is  Clk. 

irpper  Sandusky,  Ohio — The  City  Council  has  passed  an 
ordinance  for  a  bond  issue  of  $25,000  for  the  construction  01 
a   municipal    electric-lighting   system. 

Bedford,  Ind. — It  is  reported  that  the  Southern  India 
Power  Co.  will  extend  its  transmission  lines  from  Bloomir 
ton   to    Ellettsville.      D.   J.   Angus,   Bedford,    is   Mgr. 

Hanover,  Ind. — It  is  reported  that  the  Hanover  Lightii 
will    be   organized  to   install   a    street-lighting  system   in    Han- 1 
over.     Power  for  the  operation  of  the  system  will  be  obtained 
from  the  Madison  Light  &  Ry.  Co.,  Madison,  Ind. 

Iron    Mountain.    Mich It    is    reported    that    the    Peninsular 

I'h«.t   i'...    Madison,    Wis.,   will    remodel   and   enlarge    its   powc" 
plant    in    Iron    River   during    1!H4.    at    a    cost    of   about 
The    improvements   will    include    the    erection    of   a    new    powi 
hull    '      and    installing    two    new    units    which    will    inerea: 
output  of  tin    auxiliarj    plant   from  1000   hp.  to  3000   hp.     O.  ( 
Davidson,    Iron    .Mountain,    is   Pres. 

Dodgevllle,  AM*. — Press  reports  stale  that  the  Dodge* 
Electric  Light  &  Power  «'...  will  install  some  new  equlpm] 
W.   A.   Sherman   is  Supt. 

I«wn   Kail*.  Iowa — F.   J.   Cross,  Cedar    Rapids,  anil   ass." 
have   ma. I. •   application    to   the   City    Council    for  a    fraud 
operate  an   electric-light  plant  in   Iowa    Kails.      If  the  franchise 
,      granted,   thej    will    either   purchase   the   local   plant,  or  in-, 
inn   1 1  1 1 1  i  •■    new  one. 

Wancoma,  Iowa     li    is   reported   thai    the   Cltj    Council 
called     i    special    election   to  vote   on   the   question    of 
issue    of    $12,000    for   the    establishment    of   a   municipal   el* 
trie-lit' hi     plant. 

Little    Bock,   Ark. — Bids   will   be   received    until    Mar. 
tne     stale    Capitol     Commission     tor     the     erection    of    a     pow 
niant   to  heat    the  State  Capitol.     The  work   Includes  the  .< 

tructlor,  '       ' i"  "i-  bun. line.  60x90  i 

,,       i,m     high,   four    i  10  hp    boilers,  and   plpea 
laid  i  hroui  I   6  i0  1 1     l"""   :""1 
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aco,  Tex. — It  is  reported  that  the  City  Commission  will 
Jt  a  franchise  to  R.  H.  Baker,  of  Houston,  to  pipe  natural 
ho  Waco  from  the  Mexia  fields,  40  miles  distant.  The 
JDSed  line  will  cost  about  $500,000.  A  distributing  system 
be  built  to  supply  houses  and  a  number  of  industrial 
\s.  It  is  stated  that  the  Texas  Power  &  Light  Co.  is  con- 
ing- the  use -of  gas  for  fuel  in  its  power  plant  belne 
ed   in    East   Waco. 

ellogg,  Idaho — It  is  reported  that  the  Longvallev  Light 
wer  Co.  will  erect  about  10  miles  of  6600-volt  transmis- 
line,  and  will  purchase  one  300-kva.  generator,  a  500-hp. 
.'[■wheel  and  four  25-kva.  transformer's.  N.  F.  Wayland, 
igg,  is   Supt. 

xewsey,  Ore. — See  item  under  Water  Supply — Irrigation. 
nperial,  Calif. — At  a  recent  election,  the  question  of  is- 
r  $40,000  in  bonds  for  the  construction  of  a  municipal 
ric-light  plant  was  defeated.  Noted  Dec.  18. 
-an  Rafael,  Calif. — The  City  Trustees  have  awarded  the 
■act  for  the  installation  of  an  ornamental  street-lighting 
m  to  the  PACIFIC  FIRE  EXTINGUISHER  CO.,  San 
Cisco,  at  $14,165.  The  plans  provide  for  97  electroliers, 
amp  clusters,  maintained  by  underground  wires.  Eugene 
mith   is   City  Clk. 

inaimo,  B.  C. — It  is  reported  that  the  Nanaimo  Electric 
:,  Power  &  Heating  Co.  will  require  some  additional 
ment  for  its  generating  system  to  provide  for  the  exten- 
now  being  made  to  its  distributing  system.  H.  Alexan- 
i  Supt. 

BRIDGES 

PittHfleld,  Mass. — The  General  Electric  Co.  has  awarded 
acts  for  the  erection  of  a  bridge  at  its  plant  to  FRED 
3Y  &  CO.,  INC.,  499  Main  St..  Springfield,  Mass.,  for  the 
•ete  work,  and  to  LEVERING  &  GARRIGUES,  552  West 
it..  New  York,  N.  Y.,  for  the  steel  work. 

evere,  Mass. — Bids  will  be  received  until  Mar.  3  by  the 
achusetts     State     Highway     Commission,      15      Ashburton 

M:,    Boston,    for    the    erection    of    the    superstructure    of    a 
ri  e  over  the  tracks  of  the  Boston   .V-    .Maine  and   the  Boston. 

liflre  Beach  &  Lynn  R.R.     Arthur  W.  Dean  is  Ch.  Engr. 

Inrtford,  Conn. — See   item   under  Streets  and  Roads. 

oybrook.  Conn. — Bids  will  be  received  until  Feb.  28  by 
iC  Joard  of  Selectmen  for  the  construction  of  two  con- 
■■  bridges  with  abutments  and  wing  walls;  one  is  a  span 
n:   ft.    and    the    other    of    24    ft.      J.    O.    Stalsburg   is    First 

satrnan. 

Iiirlingtoii,  IV.  J. —  (Official) — Bids  will  be  received  until 
1  a..  Mar.  2,  by  the  Board  of  Chosen  Freeholders  of  Bur- 
npn  County  for  the  construction  of  a  reinforced  concrete 
■(    bridge    over    Assiscunk    Creek    at    Pearl    St.,    Burlington. 

IMS    Logan,    Mount    Holly,    N.    J.,    is    County    Engr.       A.    I. 

OHi  is  Dir.  Bd.  of  Freeholders.     Noted  Feb.  5. 

leiiNliurg,    Penn. —  (Official) — Bids    will    be    received    until 

I    Mai.    23    by    the    Commissioners    of   Cambria    County    for 

in     reinforced    concrete    bridges,    each    about    100    ft.    long. 

I'lmk,  Commonwealth  Trust  Bldg.,  Harrisburg,  Penn.,  is 

i.    -in   Charge. 

orrlnville,   Penn. — It   is   reported   that   the   Board   of  Com- 

nWneis    of    Bucks    County,     Penn.,    and    the    New    Jersey    & 

ila   Traction  Co.  plan  to  erect  a   reinforced  concrete 

er    the    canal    at   Trenton    Ave.,    Morrisville.      Gaylord 

Trenton,     N.     J.,     is     Vice-Pres.    and     Mgr.    of    the 

Ifl.fon  Co. 

iiinir.v,  Penn. — The  Board  of  Commissioners  of  North- 
uMrlaml  County  is  having  plans  prepared  for  the  construc- 
ts! of  four  reinforced  concrete  bridges  in  various  town- 
■■.     The   estimated   cost   is   $15,000. 

:iiNfmi.    Md. —  (Official) — Tin-    lowest    bid    received    by   the 

■  i  ■     "f     Talbot     County     for     the    erection    of    two 

bridges    on    the    Peachblossom     koad,    known    as    the 

■Miblossnm    and    Trippe's    Cn-ok    Hi  ohos    was    that    of    S.    P. 

igerstown,     Md„    at    $37,000.       There    were    12     other 

\<i  rs.    whose    bids    ranged    from    $37,000    to    $7S.25n.       Frank 

•f.leth   Is   Road    Fngr.   of  Talbot  County.      Noted  Jan.   29. 

iirbiii.  In.  (Official)  I'.ids  will  bo  received  until  noon. 
■It   by    the    Clerk    of    the    Circuit   Court    of    Sun  II, 

be    erection    ol     a     bridge    over    the    Middle    Fork     ol     the 
er     about      1%     miles     from      Marion.        It     will     be    8 
ward     stool     spun.      115     It,     loin:     with     a      It;    ft.     road 
■ny  &  Co.,  are  lrlngrs.-in-ch.no.-.     o,   p.  Coleman  Is  State 
Uiway  Conn 

larlexton,   w.    Va.     n    Is    reported    thai    the   city    plans   to 

rel •  •  'I    concreti     bridge    over    the    Kanawha     River 

'     iIm  hi      ■_■ « J ' t <;.   s.    K.ou  ,,i      on,     t;,,Ki, 

1   Inrkxliuru.   \\  .    Vn.       (Official)       llids    will    lie    received    uti- 

lar.    12    l>\     tin  ''it       Co il    for   the   construction    of 

"•terete  brlii    i     .so  fi  ion      and  a  steel  1 

■|  Brltt   Is    Engr.      O.  C.    Finl       I      - 

llaatnn-Naleiii.  \.    <'      it     Is    reported  thai    the    Winston- 

•li    Southbound  l!v.    Co.     will     build    B  Bteel     bridge    ovei 

i'ti    St.    to   cost  about    $30,000       VV.    II.  Johnson,    Wlnston- 
Wi.  Is  Supt. 

,  lltaier.     s.    <  .      The     linn ,  .1     ...     I 

JJty  hns  aiithm  i/.ed  Suiiervl    oi    John  C     Darin     to     i 

tin     .i  .'ol  ion    of    tw„      i.  ,  I    |,,  |,|,  .        i,,    , ,  place    the 
«Jnt    woo. Ion    MlrnrtureH    at     Wvllo's     Mill,     Rnssvllle    Town- 

II  «nrt    at     Itu      .  it        I-..., i.      i. i      Tov 

Ties  will   span    I'olinn:   Creek,    and    will    each    he   nbo 

" I    '"""■      xl"         It     I        .  opoi  led     lh.it     lb,      . 

I        to       lopl.-HO        lb.-       J;,,    ,,,.,         |,\,,   ,| 

•1  a  new   sio.iiini   ;,i,  ucture 

ifayelte.      \in.      I'.IiIh    will     bo     received  IT     by 

£3      ""'     "f     CoinniiMi  .. 

"n  ,    build    ,  on,  reti      pli 


furnish  and  erect  the  steel  for  the  same  along  11  miles  of 
nnn  DTudl°yyille  Road.  The  estimated  cost  is  about  $32,- 
000.     J.  J.   Robinson,   Jr.,   is  Probate  Judge. 

in  =  mnaMi,,a'KFI,",_ ;i°ffl5ial)— Bids  wU1  be  received  until 
rv.„  ?  '*  al-  St  Dy  the  Bo;"'(I  o£  Commissioners  of  Nassau 
County  for  removing  the  present  drawbridge,  foundations  and 
approaches,  and  erecting  a  new  riveted  plate  girder  draw- 
bridge, foundations  and  approaches  across  Kingley's  Cut, 
Amelia  River  on  the  Fernandina  and  Jacksonville  Road.  J 
en,  ofe'fVS  ohn"  ■It'1^of  Coullt>'  Comrs.  Edwin  R.  Williams  is 
Clk.  of  the  Circuit  Court.  A.  F.  Harley,  Jacksonville,  Fla.,  is 
Construction   Engr. 

Titusville,  Fla.— Bids  will  be  received  until  Mar.  2  bv  the 
Board  of  Commissioners  of  Brevard  County  for   repairing  and 

V^J-J'Z^F t^nennQOUin%  b'Vds',e  °ver  c,ane  Creek  at  a  cost  not 
to   exceed   $i000.     J.   F.   Mitchell   is  Clk.   of  Comrs. 

Henderson,    Ky.— It    is    reported    that    the    City    Council    is 

Canoe  Cr     It"  prepared   for  a  steel   bridge  to   be  erected   over 

-    .fambrielBe.  Ohio— Bids  will   be  received  until  11  a.m..  Mar. 

i.  by  the  Commissioners  of  Guernsey  County,  for  the  erection 
,f  ar..bl^d^e  over.  Willis  Creek,  Cambridge  Townshin.  It  will 
be  100  ft.  long  with  a  14-ft.  roadway.     T.  C.  White  ,s  Audr. 

Cireleville,  Ohio— The  County  Surveyor  of  Pickaway 
County  is  preparing  plans  for  three  new  reinforced  concrete 
bridges,  two  of  700  ft.  each  and  one  300  ft.  long.  J  H 
Sweetland  is  County  Surv.     Fred  Nichol  is  Audr. 

Cleveland,  Ohio— (Official)— Bids  will  be  received  until  11 
a.m..  Mar.  14.  by  the  Board  of  Commissioners  of  Cuyahoga 
County  for  bridge  work  per  Report  No.  3255.  Bridge  Brook- 
park  Road  Brooklyn  and  Parma.  W.  A.  Stinchcomb  is  County 
Surv.      E.   G.   Krause   is  County  Clk. 

Columbus,  Ohio— (Official)— Bids  will  be  received  until 
noon  Mar.  6  by  the  Board  of  Commissioners  of  Franklin 
County  for  the  construction  of  bridges  and  approaches  in 
various  townships.      F.   M.  Sayre  is  County  Audr. 

Kenton,  Ohio — It  is  said  that  the  Commisioners  of  Hardin 
County  will  advertise  in  March  for  bids  for  the  construction 
of  10  reinforced  concrete  culverts,  costing  from  $500  to  $«00 
each.     L.   R.  Anspach  is  County  Engr.     U.  J.  Pheiffer  is  Audr. 

Marietta,  Ohio— Bids  will  be  received  until  Mar.  5  by  the 
Board  of  Commissioners  of  Washington  County,  for  construc- 
T-°.n.  °  ,  UV'.  •s'",llh  Twin  Bridge  over  the  east  fork  of  the 
Little  Hocking  River.     W.  B.  Alexander  is  County  Audr. 

Sidney,  Ohio— Bids  will  be  received  until  Feb.  28  by  the 
Board  of  Commissioners  of  Shelby  County  for  erectine  the 
superstructure  of  a  52-ft  steel  bridge  over  Leatherwood 
Creek,   Greene   Township.      George   P.  Stanley  is  County   Audr. 

Bronkville,  Ind.— (Official)— Bids  will  be  received  until  1 
p.m.,    Mar.    li     by    the   Commissioners    of   Franklin   County    for 

C^ITerG.X,0fel0istAu0d"eW   ^^  *"*  ^  r6Pair  °f  thre°' 

1  ,^0n^l0^n\  I",'l.,—  <°mcia1)—  Bids  will  be  received  until 
1  p.m..  Mai.  2.  bj  the  Commissioners  of  Jackson  Counts  for 
the  construction   of  four  bridges.     Albert  Luedtke  is  Audr. 

Plymouth,  Ind.— (Official)— Bids  will  be  received  until  2 
p.m..  Mar.  3,  by  the  Commissioners  of  .Marshall  County  for  the 
McCoy1?? °A  d       seve,'al    brid&es    in    the    county.      George    F. 

Wabash,  Ind — (Official}—  Bids  will  be  received  until  1:30 
p.m.,  mar.  4,  by  the  Commissioners  of  Wabash  County  for 
Showafter0ia  Audi-   t"'dge    over    the    Mississinewa    River.      D. 

Fl,,td^",r!i,T,,-   !"'*''•     Iow«—  (Official)—  The     Commissioners     of 
fJSl      County  have   awardea    the    ,.,,„,,,„.,    [,,,.    the   ei.ection   of 
seven    bridges    and    culverts    in    the    county    to    tli„    n   nnrF 
SSST*HCSKSro    CONSTRUCTION    i  J.  "kZJZs  '!',  ty?  W 
Jan     15  'e  °         ''     bldders-       N»t'-'''      l'«'c.     25     and 

(^r**tf''^J!??i'!V:,,,?'n\i-,i"]wu,}l  ,  V"'  Boar '  Commission- 
ers of  Polk   County   has   awarded    the   contract    to.    the   erec- 

a.1     bridges   included    m    Resolution   of   \ ssiiv   No    2 

except  Hndgos  .\,,s,  -_•!,.-,  and  7^7.  to  N.  M  STAKK  ,v  CO  Des 
Moines,   at    J99.402.     Noted   Jan.   29.  '  ues 

,     ivii..x, iii.-.    i„,m ,,:[,      Bid       will     be    received    until 

1   I  ■■    i'  '"■■    Mat.. in.  bj    the    Vudltor  of  Marion   County  tor  the 

construction    o     .,   ,.,,.    culverts    andeiiSt 

small  st.oi  bridges.     J.   D.  Schlotterback    Is  Audr! 

+  \\ii>eri,.    I,,,,,,     The     r...a,.l    ,,f    Supei  viso,  s    of    Bremer 

has  awarded  the  i  i  struction  of  four 

to  the  CLINTON  BRIDGE  &    [RONCO     Clinton    Tom 
a<   JI0.360.     -■  s  ,ii   have  stee    su  ,       v  ,h 

concrete  abutments.     There  were   16   I  the  work! 

is  'i'v'u,'"  ,"""•   v,'l>-     ''■"'     "'"   '"'   received   until   noon,   Mar 
tei    Counts    to.    the  construc- 

'', ,''     a"llPi?f     '"'     " '"     brl'  .luring     191  I 

County  cfk!     '     "  "      "     ": ■    •"'-    S 

brWSabd"^  ^rid^'coS^y^a2!? 

Inuniris^lmnVy'V-IL.1'1     "" 'S     :     ^       S.V^! 

*V, t>-\.     (Official)     Bids    will    be    received    until    10 

bj    the  Commissioner  of  Streets,  Sewers  ■,,   I  l  ulV- 

fl'i-H'i'.'.'.-"'''.","  For 

•    ,  '  ',  ro   H. 

'  ■'  t  U       I  ■      l-\    .  rs     IS    '    1 1  \      llngr. 

+  i'i   Reno,   Okla.     Thi    I  lommli    loi  .  'ountv 

have  awarded 

to  the   KANSASCITV   BRIDOB  C ,     ■ 

■■■*""  ,Moa,r,a 
Noted     Mo     .:    mi, i    \, ,,  ;  ' 


116 


ENGINEERING     NEWS 


V"!.  71,  No.  9 


Conconully,    Wash Bids  will  be   received   until  Mar.   19   by 

the  Board  of  Commissioners  of  Okanogan  County  for  the 
construction  of  a  draw  span  bridge  over  the  Okanogan  Bivei 
at  Malott.     R.  L.  Wright,  is  Chn.  of  the  Bd. 

Port  \ngeles,  Wash. — Bids  will  be  received  until  Mar.  3 
by  the  Commissioners  of  Clallam  County  for  the  construction 
of  a  pile  trestle  bridge  over  Bear  Creek  on  the  Beaver-Lake 
Crescent   Road.      R.   D.   McLaughlin  is  County  Audr. 

+  <. rants  Pass,  Ore.— (Official)— The  County  Court  of 
Josephine  County  has  awarded  the  contract  for  the  construc- 
tion of  a  reinforced  concrete  bridge  over  Williams  Creek  .  neai 
Provolt,  to  ALBERT  ANDERSON,  Grants  Pass,  at  $46S0. 
Noted   Feb.   5. 

Red  Bluff.  Calif. — The  Board  of  Supervisors  of  Tehama 
Countv  has  ordered  the  County  Surveyor  to  prepare  plans 
for  a  new  steel  bridge  on  the  Red  Bluff  and  Susanville  Road. 
E.   C.   Luning   is   County    Surv. 

Bedwood  City.  Calif.— Bids  will  be  received  until  Mar.  2 
bv  the  Board  of  Supervisors  of  San  Mateo.  County  for  the 
construction  of  a  reinforced  concrete  bridge  on  the  La 
Honda-Gregorio   Road.      Joseph   H.   rvash   is   County   Clk. 

Sacramento,  Calif. — The  State  Highway  Commission  will 
shortly  ask  for  bids  for  the  construction  of  a  trestle  across 
the  Sacramento  by-pass.  The  trestle  will  be  16.000  ft.  long 
and  13,700  ft.  of  this  will  be  of  concrete  construction  Two 
drawbridges,  each  SO  ft.  wide,  will  be  provided.  The  cost 
of  the  structure  will  be  about  $450,000.  Austin  B.  Fletcher  is 
State    Engr. 

Santa  Barbara.  Calif.— Bids  will  be  received  until  Mar.  2 
bv  the  Board  of  Supervisors  of  Santa  Barbara  County  for  the 
construction  of  a  three-hinged  reinforced  concrete  bridge 
about  120  ft.  long,  over  Rmcon  Creek.  The  Federal  Engi- 
neering   Co.,    Central    Bldg.,    Los    Angeles,    is    Engr.-in-Charge. 

♦Toronto.  Ont.— (Offlcial)Bids  will  be  received  until  noon 
Apr  14  bv  the  Board  of  Control  for  the  steelwork  for  the 
Gerrard  St.  Bridge  over  the  Don  River  For  further  details 
see  advertisement  under  Contracts  to  Be  Let.  H.  C.  Hocken 
is  Mayor  and  Chn.  of  the  Bd.   of  Control. 

WATER    SUPPLY—  IRRIGATION 

Wakefield,  Mass.— The  installation  of  water  meters  is  un- 
der consideration.      William   H.   Butler   is   Supt.   Water  Wks. 

Hartford.  Conn.— Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  Mar.  9  for  Contract  No.  5,  con- 
structing a  dam  and  Contract  No.  6  constructing  a  dam  to 
form  the  Nepaug  Reservoir.  Fred  D.  Berry  is  Secy,  of  the 
Bd.     Noted   Feb.   19. 

Broadalhin.  N.  Y.— Preliminary  plans  are  being  prepared 
by  Vrooman  &  Perry.  Engrs..  Blood  Bldg..  Amsterdam,  N.  Y., 
for  the  construction  of  a  water  system  at  Broadalbm.  Esti- 
mated  cost,   $60,000. 

+New  York,  N.  Y. — The  Board  of  Water  Supply,  Municipal 
Bldg'  has  awarded  the  contract  for  Contract  No.  104,  for  ln- 
stalli'ng  valves,  sluice  Kates  and  appurtenances  along  the  line 
of  the  Catskill  Aqueduct,  mainly  within  the  New  York  city 
limits,  to  the  COFFIN  VALVE  CO.,  Boston,  Mass.,  at  $8S,600. 
Noted   Feb.   5. 

North  Tonuwanda,  N.  Y. — Plans  are  being  prepared  by 
John  B.  Batt,  Supt.  Water  Wks.,  for  the  construction  of  a 
20-in.  pipe  line  to  cost  $6000. 

Key-port,  \.  J. — Plans  are  being  prepared  by  Gustave  Voel- 
cher,    i:  ,  W         .van,   for   the    improvement    of   the  municipal 

water  system   at    Ki 

+  \<-»>nrk.  v.  .>. —  Bids  have  been    received   bj    the  Board  of 

Street   and    Water   Commission'-!-:     <■■<    :•  t ■■  •  n t    46S0    tons   of  c.-i.. 

pipe    from    the    CAMDKX    IKON    WORKS,    Philadelphia, 

,     r.   s.  Cast   Iron  &   Pipe 

Foundry  Co.,  J95.451;  Standard  Cast    Iron   Pipe  >v-  Foundry  Co., 

&    Machine    Co.,    $97,210;    John    Fox 

&   Co..    $97,460. 

Trenton,  v  .1.  An  appropriati r  $10.1 is  contem- 
plated   by    Hi'-    Board    of    Public    Works   for   the    improvi 

and    tin-    installation    of   a   new    con- 
at   the  citj    pumping   sta 
Reading,    Penn.     Plans    havi  tike    Wesl 

of    a   filtration   plant 
+  iiiiiiiiii..r.-.    Hd.     ' '  '"  I  ed    by    the 

i  to      '  ' I     "  "     25,    I  runpovi  del 

Sui'i.l        I  follows:        ROE 

STEPHENS    MFG     CO.,    Detroit,    Mich  arded    con 

I    .       i         Co      Philadelphia     Penn.,    565 1-. 
■  alve  '•-...   Troy,    .'■  D     Ludlow    Valve   Mi'". 

Blve    ''"..     Boston,     Mas.s,,     $8722; 

!880,    (bid 

I     , 

Itmlin.     N        ' 

i      Engrs.,    90    Wei  t    St..    New 
v., i  k,  X.  v.,  f"i    the  i 

■  lin. 
BateavUle,    Ulan 

the   B 

,i     i  ■    ii 

M.i  i, mi.    City,    Mlm  ■'  '-.  or 

Ibbevlllr,   La. 

■hn  > ■  I,  La  ..lit  lire 

N.Mlirk.     Ohio 

<.,"■"!    in -     Hlfh  by  the  Board 

-id   wpe- 


+Chi«ago,  111. —  (Official) — The  Board  of  Public  Works  h| 
aw  irded  the  contract  for  valve  basin  covers,  bids  receivi 
Feb.  14.  to  the  !■'.  A.  ('I'M  MJXi  ;s  F"UNDKY  CO.,  135SCoil 
landt  St.,   Chicago,  at  $12,950.     Noted  Feb.   12. 

Cuba,  III. — Bids  will  be  received  by  V.  L.  Durand,  (Si 
Clk.,   until  Mar.    6    for   the   construction   of  a  pumping   utatiij 

Princeville,  111. — Bids  will  be  received  by  F.  W.  CutI 
Village  Clk.,  until  Feb.  26  for  the  construction  of  a  \v;r 
system.      W.    S.    Shields.    Hartford    Bldg.,    Chicago,    is    Engr.  i 

Wilmington,  III. — Bids  will  be  received  bv  L.  Momsen,  Ct 
Clk.,   until  Mar.   17   for  laying  about   11.064  ft.   of  water  mull 

+  I<ake  Geneva,  Wis. — The  Water  and  Light  Commissi 
has  awarded  a  contract  to  the  CEMENT  STONE  &  BRli| 
CO.,  Lake  Geneva,  for  constructing  a  reservoir  for  the  wa 
system. 

+  i:agle  Grove,  Ioiva — Bids  were  received  Feb.  9,  for  dr 
ing  a  well  for  the  water  system  as  follows:  KIST  &  B' 
ING,  Eagle  Grove,  $5040,  (awarded  contract):  D.  Wo" 
Paul,   $5950;  Willis-Shaw  Machinery  Co.,  Chicago,   111.,  $69' 

Mount     Pleasant,      Iowa — Plans      have     been     prepared 
Burns   &    McDonnell,    Engrs.,    Scarritt  Bldg.,   Kansas   City,  " 
for   the  construction    of  a   concrete   reservoir   at   Mount 
ant.      Estimated    cost,    $5000.      B.    Allen    is   Mayor. 

Arkansas    City,    Kan. — Preliminary    plans    have    been 
pared   by   Burns   &   McDonnell.    Engrs.,    Scarritt    Bldg., 
City,     Mo.,     for     the     improvement     of    the     water     system 
Arkansas  City.     Estimated  cost,    $S5,000. 

+  I)miglnHs,     Kan. —  (Official) — The     city     has     awarde 
contract    for    the    construction    of    a    water    plant    to 
FREEMAN,    Joplin,    Mo.,    at    $11,902.      Bids    were    receiv 
C.  A.  Ogg,   City  Clk.,   Feb.   10.     Noted  Feb.    12. 

Eureka  Springs,  Ark. —  (Official) — Bids  were  received  by 
city,    Feb.    2,    for    (a)    constructing   a    dam,    settling    reserv 
and  clear-well,   and    (b)   filter  unit   and  equipment,  as  folio 
J.  A.  Omberg,  Memphis,  Tenn,    (a)    $23,192;  Bash  &  Gray,  J 
I'm,   Mo.,    (a)    $22,479;   A.   J.  McKenzie   Co.,   Webb   City,   Mo., 
Sl'6,442;   Tonkawa  Construction    Co.,  Tonkawa,   Okla.,    (a)   i 
97$;    F.    D.    Martin    Construction    Co.,    Kansas    City,    Mo. 
$24,560;    (b)    $8400;   William   Construction   Co.,   Joplin,   Mo. 
$22,554;    L.    Collamore,    Little    Rock,     (a)     $23,405;    Reirhar! 
Donovan,  Oklahoma  City,  Okla.,   (a)   $23,650;  E.  G.  Fike,  Tu 
Okla.,  (a)   $17,863;  Blodgett  Construction  Co.,  Kansas  City,  I 
(a)    $16,894:    McEochin-McEochin,    MeAlester,    Okla.,    (a)    " 
926;  Abott-Wagner  Co.,  Kansas  City,  Mo.,    (a)    $17,240;  Ml 
ton-Hoglund   Co.,    Kansas   City,   Mo.,    (a)    $15,160;    Winter 
struction    Co.,    Joplin,    Mo.,    (a)    $22,217;    Williams    Bros.    C 
struction    Co.,    Fort    Smith,    Ark.,     (a)     $18,562;    C.    A      su. 
Eureka    Springs,     (a)     $14,335;    Pittsburg    Filter    Co.,    Kar 
City,  Mo..    ■''..    $8554;   Xew   York  Continental  Jewell    Filter 
City,  Mo.,  (b)  $8723.     Noted  Jan.  15. 


Kansas  CI 

Little   Book,   Ark. — The   city   has   recommended   in   a 
prepared  by  Edward  Flad.  Consult.  Engr.,  St.  Louis,   Mo., 
the  Arkansas  Water  Co.  construct  a  dam  and  reservoir 
capacity    of    300,000,000-gal. ;    a    new    pipe    line,    an 
settling   reservoir  and   additional  filters. 

El  Paso,  Tex. — Bonds  for  $150,000   have  been  voted 
improvement    of    the    water    system    and    $100,000    for    a 
system.     Noted  Jan.   S. 

Buffalo,  Okla. —  (Official) — Bonds  for  $50,000  have 
voted  for  the  construction  of  a  water  system  at  Buffalo. 
Chastain   is  Town    Clk.      Noted   Jan     22 

Morris,     Okla. —  (Official) — The     Benham     Engineering 
Consult.  Engr.,  Oklahoma  City,  Okla.,  has  bi 
City   Council    to   prepare    plans    for   the   construction    of 
nicipal  water  system  at  Morris. 

Walsenburg,    Colo. —  Bids     will     1"-     received     bj     the 
of  Trustees   until    K.I  i    l'n    for  the   construction   of  a    watfl 
tern.     C.  Victor- Mazzone   is  Town  Clk 

Dentins,    v.    M.       \     G     Spalding    and    L.    G.    Fisher 
terested   in    the   proposition    to   install   an    irrigation   syst 
develop   1 00,000  acres   of   land  m  ar   I  leming. 

Salt  I. nke  City.  I  tnli       \t    it    recenl    election   bonds  for 
000    were    voted    I'"'    the    Improvement    and    extension 
vi  a  ter  and  s.n  er  systems. 

i>r.-\»«.-».   ore.     (Official)     John    E    Johnson    &    Scsfl 

suit,    Engrs  ,    

.  ,  irrlgat  Ion  i  s  sti  m  to  d'  •  i  lop  t  lie  Hai  ne>  ^allej 
project  will  I"-  located  on  the  Malheui  River,  iboul  r. 
north  of   Drewsey. 

Portland.  Ore.      Tin     W    itet     H  '     prepiirlagr 

f0r  the  construction   of   new    wati  r   mains   to  cost 

^Manhattan  Beneli.  Calif.      Thee 'act    for  the 

of  a  watei    s\    tern     il    Mantial  Inn    H  ■     I 

the  mnSlCIPAL    INDUSTR1  VI.    EQl'IFMENT   CO 

N0tl  ,1      K.  b       19. 

Orange     Calif.      Tin      lohn    T     Carpenter    Viatel 
Modem  ,   th<     Sen  mo   Co.,    ol    Vina 
nsld S   tl  ■  '  Ion 

i  -..lien 

s, Ko.  I  llllf.       Plait  P ■"■  d    ','    "      i 

ne,    Engr     * •  nopt., 

-.nil,,, 
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Jaceburp,  Ont. — Plans  have  been  prepared  by  Chipman 
]r,  Engrs.,  Mail  Bldg.,  Toronto,  tor  the  construction  of  a 
System  at  Wallaceburg.  Estimated  cost,  130,000. 
J>ra,  Sask. — Bids  will  be  received  some  time  in  March 
[iTown,  for  the  construction  of  a  water  system.  Chip- 
J  Power,  Mail  Bldg.,  Toronto,  Ont.,  are  Engrs. 
J.ersley,  Sask.- — Surveys  are  being  made  by  the  town 
I  construction  of  a  1, 000,000, 000-gal.  reservoir  for  the 
J>al  water  system.  Estimated  cost,  $125,000.  D.  J. 
I  is  Town  Clk. 

(Igary,  Alta. — (Official) — Bids  will  be  received  by  the 
In  Pacific  Ry.  Co..  Dept.  of  Natural  Resources,  Engi- 
l  Branch,  until  noon,  Mar.  14.  for  the  construction  of 
|J>  structures  for  the  eastern  section  of  the  company's 
ion  block.  A.  S.  Dawson  is  Ch.  Engr.  For  details  see 
Biement    under    "Contracts    to   be   Let." 


ret 


SEWERS 


liter,  Mass. — Bids  will  be  received  by  Matthew  Gault. 
If  Sewers,  until  Feb.  27  for  sewer  supplies  for  the 
ijiding  Apr.   30,   1915. 

X.  v. — Plans'  have  been  prepared  and   submitted  to 

Board  of  Health  for  approval,  for  the  construction 
jwage  disposal  plant  at  Akron.      Estimated    cost,    $375,- 

rport,  N.  Y. —  (Official)—  Bids  were  received  by  R. 
ams.  Village  Clk.,  Feb.  11  for  (a)  constructing  in- 
jing  sewers  and  (b)  sewage  disposal  plant,  from  JOHN 
I  SSI  Co.,  Rochester,  (a)  $11,010,  (awarded  contract); 
■haw,  Jr.,  Batavia,  (a)  $11,961;  (b)  $6879;  Nicola  De- 
I  Rochester,  (a)  $13,269;  (b)  $6677;  B.  F.  Cowles, 
Iter,  (a)  $13,554;  R.  D.  Reilly,  Saranac  Lake,  (a)  $14.- 
kSPHO  CONSTRUCTION  CO.,  Rochester,  (a)  $14,059; 
BSl,  (awarded  contract);  Bruno  Pizsimenti,  Seneca 
la)  $14,846;  (b)  $8852;  Frontier  Construction  Co.,  Buf- 
l)  $15,607;  (b)  $7257;  E.  W.  Walsh,  Elmira,  (a)  $15,6S4; 
Jlookwav.  Syracuse,  (a)  $16.19S;  (b)  $7243;  New  York 
]  Disposal  Co..  New  York,  (a)  $16,887;  (b)  $S097;  Wil- 
1.  Sours,  Rochester,  (a)  $18,490;  Frank  Costurer,  Roch- 
"(a)  $20,407;  (b)  $7S53:  Brodisi  Pasquale,  East  Roch- 
1(a)  $24,640;  (b)  $10,476;  L.  J.  Farrell,  Rochester,  (b) 
P.  Strowger,  Pittsford,  N.  Y.,  (b)  $6814;  J.  D.  Tuller, 
(b)  $7655;  W.  A.  Laffler.  Rochester,  (b)  $7S73; 
}&  Deane,  Inc.,  Buffalo,   (b)   $7900.     Noted  Jan.   29. 

York,     N.    Y. — (Borough     of     Brooklyn) — (Official) — 

I  ere  received   Feb.   19  by  the  President  of   the  Borough 

Joklyn     for     sewer     construction     in     Ninth,     Tenth    and 

1;s.    and    in    Kings    Highway,    as    follows:      S.    Paponi    & 

12%;   Frank   Merendino,   Inc..   81.49%;   J.  C.   Schrade,   Inc., 

Raphael   Nazzare,    85 <7c     Noted  Feb.    5. 

■terloo,    N.    Y. — (Official) — Bids    were    received    by    the 

lof  Trustees.  Feb.  18     for  the  construction  of  a  sewage 

III    plant,    according    to    plans    prepared    by    Morrison    & 

Ijton,  Engrs.,  Syracuse,  from:   C.  I.   Hookway,   Syracuse, 

Bruno    Pissimenti,    Seneca    Falls,    $16,013;    DRAKE    & 

CO.,  INC.,  Buffalo,  $12,455,    (awarded  contract).    Noted 


•wark.  N.  .J — (Official) — Bids  were  received  by  the 
;  Valley  Sewerage  Commissioners,  Feb.  17.  for  the  con- 
on  of  Section  2  of  the  Outfall  Pressure  Tunnel,  be- 
a  portion  of  New  York  Bay  and  Jersey  City  as  fol- 
New  York  &  New  Jersey  Construction  Co..  Newark,  N. 
Riverdale  Construction  Co.,  New  York,  N.  Y., 
J00:  Arthur  McMullen  &  Hoff  Co.,  149  Broadway,  New 
S2.094.200;  O'Rourke  Engineering  Construction  Co.,  345 
Ave.,   New   York,    $1,796,900.      Noted   Jan.    22. 

ton,  ivnn. — Bids  will  be  received  by  the  Mayor  and 
ontroller.  until  Mar.  11  for  sewer  construction.  Esti- 
cost,    $162,415.      Noted    Jan.    22. 

in,  N.  C— See  item  under  Water  Supply — Irrigation. 
sfcaon,  «;a. — The  contract  for  the  construction  of  a 
system  for  Jackson,  has  been  awarded  to  SULLIVAN 
rQ.  Bessemer,  Ala.,  at  $13,402.  Noted  Feb.  12. 
ampn.  Fla. — The  Board  of  Public  Works  has  awarded 
eta  for  sewer  construction  as  follows:  SULLIVAN  & 
30N.  Tampa,  Section  1,  $58,000:  Section  2.  $17,900;  Sec- 
1,  $28,413:  Section  5.  $120. .729;  Section  10,  $41. 977, 
['UUrTION  CO.,  Tampa  Section  4.  $33,500; 
I!..  DAVIS  &  WEBB,  Tampa.  Section  6,  $110,274;  Sec- 
,   $81,167;    Section    8,    $136,752;    Section    9,    $31,433.      Bids 

I    Feb.    3.      Noted    Jan.    22. 
PP.   Flo. — The   city   has   awarded    a    contract    to   the  J.    B. 
ARY   CO.,   Atlanta,   Ga.,    for   the   installation   of  a  sewer 
i  in  Opp. 

rw    Orleans,    I.n.      (Official)      Bids    were    received    by    the 

Wat. a'    Board,   .la  n     30.    foi     la)    i  'ont  i  act    59    I  >  and 

Collov-  i.i  .    ALLIS-CH  \LMERS    MFG     < '"..    Mll- 

.    $236,873.     (awarded    contract).    Cener.al     Klectri. 

'      Y..     $239. 735       WVstinghonsc     Electric     & 

h.    i'i-nii,     •  GENERAL    PON- 

T  CO.,   $91,986    (awarded   contract);   Hampton    Reynold 

0;   W.   3.   Comerford,    $132,666      Noted    Dec,    11. 

Mile.    T<-nn.     (Official) — Rids    will    be    received     by 
nd    Hoard   of   Aldermen    until    Mar.    24    for   the   con- 
■  ■•  .  i  i .  in       ( :     w.   <  'lick   is   Rocdr. 

.    Union   City,   Tenn..   Is   Engr. 
"will,-.   'Icon.      Plans    have    been    prepared    by    .T,    1 :     M. 

i  i     i       lor    Hi.-    construction    of    sewers    in    West 
fllle. 
ddImvIUp,  kj.     r.i.iM  were  received  Feb    8  by  the  > 

bile   Works,    r.n     ii on   tructlon    of    Section    2    of    the 

nut   St.   sewer    f K.   S     LARSON,    (awnrded    contract); 

Cnlilll,    $33,950;    L     W      Hancock.    $31,467    Henry 
10.154:    G    VI      i  17.    all    hlddi  I      of    Louls- 

"•-   III.      Rids    "ill   soon    bo    iv.-.l    bv    the   city    for   the 

Hewer  system    to   cost,    $90,000.     J.   C.    Foul- 
la    Mayor. 


♦Mount  Vernon,  111.— Bids  were  received  by  the  city,  Feb. 
i?^A>!r^c<i9stJ'ucUng  about  three  miles  of  sewers  from 
JEROME  MANNEN,  Mount  Vernon,  $5440,  (awarded  con- 
tract); J.  T.  Collins,  Mount  Vernon.  $5579;  Leonard  Heirsch, 
St.  Louis,  Mo.,  $6000;  Shockley  &  Hall.  Mount  Vernon,  S .", 4 7 s  ■ 
P,\?V  Nipp,  Flora,  111..  $6477;  A.  C.  Schreiter,  Manitowoc,  Wis., 
$6145;    Mitchell    &    Coogan,    Lincoln,    $5968. 

Chippewa  Falls,  Wis. — Plans  are  being  prepared  bv  A.  T. 
Thompson,  City  Engr.,  for  the  construction  of  a  sewer  in 
Mam  St.  to  cost,  $9000. 

+Grinnell,  Ioiva — The  contract  for  the  construction  of  a 
sewer  system  at  Gnnnell  has  been  awarded  to  the  BLACK- 
E£WS  CONSTRUCTION  CO.,  Waterloo,  Iowa,  at  about  $75^- 
000.     Noted  Jan.   15. 

+Kingsley,  Iowa— (Official) — The  contract  for  the  con- 
st  ruction  of  sewers  has  been  awarded  to  ARTHUR  A.  DOB- 
SOi\   &  CO.,  Lincoln,  Neb.     Bids  were  received  Feb.  10  by  Ray 

E.  Rieke,   Town   Clk.     Noted   Feb.    5. 

+Lamoni,  Iowa— (Official)— The  contract  for  sewer  con- 
struction has  been  awarded  to  ARTHUR  A.  DOBSON  &  CO 
Lincoln,    r,eb..    at    $24,014.      Bids    were    received    Feb.    10    by    J. 

F.  Jones,   Town  Clk.     Noted  Jan.   22. 

>.  t,0^,t0J,,T*1Ie•„MiI,,, —  (Official) — Bids  were  received  Feb.  16 
by  E.  Scheibe.  City  Clk..  for  the  construction  of  a  sewer  svs- 
tem  as  follows:  W.  B.  BOSWORTH.  Ada,  Minn.,  $11,350, 
(awarded  contract);  I.  W.  Schrush.  Fargo.  N.  D..  $11,760; 
^llriam<tiIJa-1Jf,0rtrlV  ,St'  Paul,  $11,750;  Aikin  Barseth  Co.,  Fargo, 
N.    p.,    $12  iS3;    Ilstrup    &    Olsen,    Minneapolis.    $17,950;    Hag- 

llu\,C$l,lfst0'9UCtlNoteCd°-Fe;arfO*   *    **    $1MS5'   J"   A"   R°Wat-   St" 

Maplewood,   Mo.- At   an    election    to    be    held    Mar.    19,    the 

n?«      §  ^',n, determine  whether  or  not  the  citv  will  issue  $100,- 

000  of  bonds  to  be  used   for  the  construction  of  a  sewer  sys- 

St.  Louis,  Mo.— (Official)— Bids  will  be  received  bv  the 
Board  of  Public  Improvements  until  noon  Mar.  2,  for  sewer 
construction,  Letting  11,121  and  Letting  11,122.  E.  R.  Kinsev 
is   Pies,    of   the   Bd. 

El     Paso,    Tex. — See     item     under    Water     Supply — Irriga- 

Bristow,  pkla.— (Official)— The  City  Council  has  author- 
ized the  Benham  Engineering  Co.,  Oklahoma  Citv.  Oklahoma, 
to  prepare  plans  for  the  construction  of  sewers  and  a  sewage 
disposal  plant.     The  estimated   cost  is   $40,000. 

Salt  Lake  City,  Utah — See  item  under  Water  Supply — Irri- 
gation. 

Brantford,  Ont.— The  City  Council  will  construct  sanitary 
sewers  on  14  streets  at  an  estimated  cost  of  $25,000.  T 
Harry  Jones  is  Engr. 

Brickville.  Ont.— The  Town  Council  will  construct  an  in- 
tercepting tile  pipe  sewer  system  at  an  estimated  cost  of 
$10,000.      Geo.    K.    Dewey   is   Town    Clk. 

Port  Arthur.  Ont.— Plans  have  been  prepared  and  sub- 
mitted to  the  Provincial  Health  Commission  for  approval  for 
an  $S00,000  sewerage  and  waterworks  system. 

GARBAGE 

t     £S°,IKS,U.-£I"S? — ?he   con$ract   has   been   awarded   to  JOHN 
SRADLEY,    Dorchester,    Boston,    by    the     Board    of    Public 

shes.  store  dirt, 
$4700 
t,^.  iiiu.iL.i.  wti^i  uiuueia  were;  ivi.  a.  L,oonie,  JtSOSton,  $47  In 
James  T.  Lyons.  Boston.  $5145;  M.  Doyle  &  Co..  $5150-  Joseph 
Sprissler.  $5200;  Boston  Paving  Co.,  Boston,  $5591-  D  M  BiirU 
&   Co.,   Boston,    $5950.  *»egs 

Akron.  Ohio— The  City  Council,  it  is  reported,  has  approved 
plans  prepared  by  R  Y\  inthrop  Pratt.  Hippodrome  Bldg 
Cleveland,    Ohio,    for    the    construction    of   a   garbage   disposal 

East  Cleveland,  Ohio — Bids  will  be  received  until  Mar  3 
by  Adam  H.  Graham,  Dir.  Pub.  Serv..  for  the  collection  and 
disposal  of  all  swill,  garbage,  offal,  niulit  soil,  dead  animals 
ash.s  and  other  solid  waste  substances  for  the  period  'be- 
ginning  Apr.    1,    1914,   and   ending   Apr.    I,    1916. 

Portland,  Ore. — Bids  will  be  asked  soon  by  the  citv  for 
the  construction  of  a  garbage  Incinerator  The'  cost  has  been 
estimated  at  about  $200,000.    Thomas  M.  Hurlburt  is  City  Engr! 

STREETS    AND    ROADS 
+Boaton,     Mass.— (Official)      Bids    were     received     Feb     16 

]%  »>??.   Department    of    Public    Works    tor    repairing    asphalt    or 

bitulithn-  pavements  and  the  contract  has  been  awarded  to 
the; centum,  CONSTRUCTKWJ  CO.,  6  Beacon  St..  Boston  at 
$32,600.  Othei  bidden  were  Warren  Brothers  Co  $33  250 
and  the  Boston  Paving  Co.  $35,400.  The  contract  for'  re-' 
pairing  artificial  stone  sidewalks  has  been  awarded  to  IERR- 
Ml.Mi   ,i.   SUIX.IV.fl  i    $1676,      Noted   Feb.  12. 

Hartford.  Conn.  Bid!  will  be  received  bj  Charles  .1  Ben- 
nett, Male  Highway  Com.,  until  2  p.m.,  Mar  -t  1914  for  the 
fell. .wine  road  work: 

Town     of    Farmlngton,     about     6045    lin.ft.    native    Btone 
"i  on  the    \\nn  road,  Includini 
concrete  bridge     Plans  are  on  file  ai  the  office  of  T   S    Rourke 
1st    Selectman,   Union'  llli 

Town  of  East  Windsor,  about  7626  lin.fl  native  stone 
macadam    or  tructlon    on    the   Broad    Brool 

Plani  are  on  file  with  Howard  A  Mlddleton,  1st  Selectman, 
Bro  i.i    Hrook. 

Town  fit  Brooklyn,  about   8176  lin.ft.  nativ.  cadam 

construction    on    the    Waui  -    6  ft,    span 

rclnfor l  concrete   culvert,      Plans   are  on   file   with    u     Bell, 

1st  Select  man,   i  irooh  I  J  a 

Town  of  Rent,  8200  Mr  matruotlon  on  the  river 

rond.    Including    one    10-ft.    span    retnforced-concrete    bridge, 
on    die   with   thi  Kent. 

Town    of   Suffleld,    aboul    2400    lin.fl     bituminous    macadam 
•  i  i.n  on  thi    Boston   Mech   road      Plans  are  on  tile  with 
the  Town  Cll 

Tew  n  of  1  .  about  6800  iin  ft  i  ruction  on 

tin-  w  i, ..Hi  i.i  ,  road.  Plana  are  on  file  with  P.  IS.  Payne,  1st 
Scl.ei man.  Bel han | 
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Town  of  East  Granby,  about  5000  lin.ft.  macadam  construc- 
tion on  the  Granby  road.  Plans  are  on  file  with  Joseph 
Forsythe,  Granby. 

Town  of  Litchfield,  3521  lin.ft.  native  stone  macadam  or 
trap  rock  macadam  construction  on  the  Torrington  road. 
Plans   are    on    file    with    the    Town    Clk.,    Litchfield. 

Town  of  Eastford,  the  construction  of  a  60-ft.  span  T-beam 
reinforced-concrete  or  steel  bridge.  Plans  are  on  file  with 
Lee   Lyon,    3rd    Selectman,    Eastford. 

Borough  of  Naugatuck,  about  6906  lin.ft.  gravel  construc- 
tion on  the  New  Haven  road,  including  three  12-ft.  concrete 
slab  culverts  and  one  24-ft.  span  concrete  Slab  culvert.  Plans 
are   on   file   with  the   Borough    Engr.,    Naugatuck. 

Town  of  Torrington,  about  3450  lin.ft.  native  stone 
macadam  construction  on  the  New  Hartford  road.  Plans  are 
on  file  with  the  Selectmen,  Torrington. 

+  \\  illington,  Conn. — The  contract  for  the  construction  of 
a  gravel  road  has  been  awarded  to  ANTONIO  VITO  CON- 
STRUCTION  CORP.,   Thompson,   at   $7731.      Noted   Feb.    12. 

•  Albany,  N.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m..  Mar.  6,  by  the  State  Commissioner  of  Highways,  John 
N.  Carlisle,    for   the   improvement   of   various    roads. 

New  York,  IV*.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  the  President  of  the  Borough  of 
Manhattan  at  the  Municipal  Bldg.  until  2  p.m..  Mar.  4,  for: 
furnishing  and  delivering  55,000  cu.yd.  of  asphalt  wearing 
surface  sand;  furnishing  and  delivering  800  tons  of  Portland 
cement;  furnishing  and  delivering  1200  tons  of  refined  as- 
phalt; furnishing  and  delivering  3500  cu.yd.  of  binder  stone; 
furnishing  and  delivering  6000  cu.yd.  of  sand;  furnishing  and 
delivering  various  supplies;  furnishing  and  delivering  24,- 
000  gal.  of  tar  for  cold  application;  furnishing  and  delivering 
17,500  gal.  of  asphalt  road  oil;  constructing  concrete  side- 
walks and  removing  and  resetting  iron  fence  on  Second  Ave., 
at  Stuyvesant  Park.  Marcus  M.  Marks  is  Pies,  of  the 
Borough. 

(Borough  of  Brooklyn)  —  (Official) — Bids  were  received 
Feb.  19,  by  the  President  of  the  Borough  as  follows:  For 
furnishing  and  delivering  60.000  sq.ft.  of  bluestone  flagging, 
J.  August  Pfeist,  16.20c.  14.95c.  15.20c.  $9145;  Hudson  River 
Bluestone  Co.,  15.1c,  15.8c,  16.3c,  $9320;  F.  C.  Humeston, 
14.75c,  16.70c,  15.25c.  $9145;  M.  F.  Moran,  15.47c,  17.47c, 
15.87c.  $9562.  L.  H.  Pounds  is  Pres.  For  furnishing 
and  delivering  150,000  gal.  of  tar  road  oil,  United  Gas 
Improvment  Co.,  by  rail,  5.19c,  by  boat,  5.19c,  $7785- 
Barrett  Mfg.  Co.,  4.97c,  $7455;  for  furnishing  and  delivering 
2000  rii. yd.  broken  trap  rock.  J.  H.  Shanlev  Co.,  $1.92c  per 
cu.yd..  $7680;  New  York  Trap  Rock  Co..  $1.S3,  $7320-  for  fur- 
nishing and  delivering  2550  cu.yd.  broken  trap  rock,  and  1000 
cu.yd.  trap  rock  screening;  J.  F.  Shanlev  Co.,  $2  per  cu  vd 
$7100,  New  York  Trap  Rock  Co.,  $1.84,  $'6SS7;  for  furnishing 
and  delivering  2130  cu.yd.  and  910  cu.yd.  trap  rock  screenings 
i„E;  Shanley  Co.,  $2.  $6457;  New  York  Trap  Rock  Co.,  $1.99. 
$6089;  for  furnishing  and  delivering  1600  tons  limestone 
Upper  Hudson  Stone  Co..  $2.95  per  ton,  $4720.  L  H  Pounds  is 
Pres.  of  the  Borough. 

(Borough  of  Brooklyn) — (Official)— Bids  will  be  received 
by  the  President  of  the  Borough  of  Brooklyn,  until  11  am 
Mar.  4,  for  the  following  work:  For  regulating  ami  repaying 
Knickerbocker  Ave.  from  Flushing  Ave.  to  Myrtle  Ave  ■  for 
regulating  and  repaying  Myrtle  Ave.  from  Broadway  to  the 
Borough   line.     L.   H.   Pounds  is  Pies,   of  the  Borough? 

Syracuse,  \.  IT.— All  bids  received  Jan.  19  for  paving  Willis 

Ave.    and   Tully   St.   and   resurfacing    Blast   Jefferson  St.   have 

lected  as   too  high.     E.  T.  Wooley  is  City  Engr.     Noted 

Jeraej  <  Ity,  >.  J.  Bids  will  be  received  by  the  Board  of 
Commissioners  until  Mar.  3.  for  the  repaying  of  Concord  <?t 
'"""  Hoboken  Ave.  to  Fleet  St.  with  brick  pave,  ■„  ton  a 
1         el  ]  City   Hall,   is  City  Sk 

N','""rU'    n'   ■':     -  '."     I;"-'"'    "'J'"''!-.    Wqrki     has    received 


foi     raj    St.     Noted   Jan.  IS. 
Pennington,   V  J.      Bid 
the    " 
the 


■ennlngton,   v  j.     Bids   Kill   be   received   until   Mar    12    hv 
for    the    Improvement   o^ 
King  George  Road.      D     Id     ' ,e,      ,     Township  Engr.- 

♦  11. .sell,-     Turk.     W.   J.        (Official)        Bids    will    be    reeeiy „ 

e.  by  i       ; ,-.,; ■      '  ,: 

lo      pa      ill ;,.,,,,       \     ,.      ,,         , 

\    ■       W,   il.  Luster  Is   B ugh  Engr 

Scranton,  Penn.     Bids   will   be    received    until    n    a,,,      Mar 

m  tlor    o      ,    , „    ' 
■•"'•""  .-.,,.,,.,,,., 


to    Harford    Count}     llni      6  16 

■■  hi       p    i 
rl 

,ii 

1 

Blnel \\      \  ■      Bids    will    be    received    until    Mai      13 

r"r  "■  | 

Allan,     HI       to     Hi.      I 

'     mIi  . 

+  ■    ....I.    I.   .     <.!..  

II  \l  lllill     Few    III    Kill, I  . 


(  N Ala.— About   13   miles   of   State   aid    roads   will 

constructed    by    Chilton    County.      Plans    will    be    prepare* 
State     Highway     Engr.,     W.     S.      Keller,      Montgomery       ■} 
theUworif0mmlS10nei'   °f   Chilton   County   will   have   charge, 

Luyerne,  Ala— Bids  will  be  received  until  Mar.  16  bv  ' 
Commissioner  of  Crenshaw  County  for  improving  a  Sou* 
road.  The  estimated  cost  is  $10,542.  W.  S  Keller  MY, 
gomery,  is  State  Highway  Engr!  *-ener,    M0[. 

H»'lie»l.iirg,  MInh.— The  County  Highway  Commission  J, 
?°anda3  °''  bidS  f°r  "ine  miles  of  g"od  roa^s  inBel 

Cam-pbe^s  T^nip  '^—facing  variousVkes^ 
♦Cincinnati,  Ohio— (Official)— The  contract  for  tho  ; 
Swr,!"16^  ",  Wooste'  I'ike  has  been  awarded  to  VAN  OA. 
Cosily  E^'To'ief,  jSnW  ^^  c1?nti^cfwan| 
V  wra?oner,<!L',l?',,^T.Bk,s1^i11  'ie  received  until  Mar.  14'. 
Xve*  frJo°rnetSheC1wes0tf  S?S  fi°ne  'ft?  G^nSvfeT^  H 

Ch,  f  "'"A^^'S^n-^untv^^ntTI  ^0^^/  t 
building  and  completing  the  Beyer  In  it  ,-°^,i  ;?,  n' 
Township,    Madison   County  and^i^o^n^T'own'shlp'  In^raSj 

mnZ&SnSftJSfe-SSK  |[e    bei1^   P^Pa'ed    by    the  C 

of  fe  °^^  th^'p^'are^Ivfs'ed^y^ngr6  A 
FzeS.Pa\Tfla0nfsEw!firPS.edd  Bt*  has  aIs°  beea  &* 
1  V  *niEil!&0m''    <»1,io— The    contract    for   constructing  abi. 

vari^s-r^TnTp^vemfni8    WU'    be    'eCeiVed    as    ^ 

Couhtv  for  aH10Kekon,0,  by  the=  Commissioners  of  How 
Amir  construction    of    10    roads.       E.    B.    Swift 

n„,?^an  *3'    ?^    Sullivan,    by    the    Commissioners    of    q 
?hTtyW£OS.tBfckC^lItirAiu°dnr0f   a   *™vel"ro2Sr!a°^ 

Cou^y'  lo/thfc^^^^^^ 

^  c^^S^t    B?  G^ifTud1,"—    '" 

^Sllh^lvJS'-^'^on^X-ad^pafrt 

forMthe    construcHon'^f'116    Commissioners    of   Star!        1 

lUI  Lilt        (-UII  S  I   1    III    I  1  Oil         Of         il  "I'MVp  .,!,«,  /-»  iir  ... 

A.Udr  1    gidvei    1  o.ia.      (_.    \v.    Wemngerl 

Mar    .!.   at   Brownstown.   by   the   Commissioners   of    1,. 

<  ininty    l,,r    the    const  ruction    ,.!'    a     concrete    im  1    i,,    £ 
town    Township.       Ubert     Lue.lkte    is    Audi'. 
,           ',"    -   ;(l    pecatur.    I ■  >    the  Commissioners  of    Warns  O0111 
fv°u'fl,the    construci of    all    gravel    roads.      T.    H.    Bait   ■: 

Mar.  4.  at  Shelbyville,  b.\  the  Commissioners  of  Mai 
Countj    foi    ' struction  of  a    rood  in  Susrar  Cree     t  v 

ship.      F.    \v.    I  a:,  I    is     \11d1.  *""    Cieek  Tov 

...    ).1"-,    '■    ;<<     Marlon,     bJ     the    Com si ,       0f    Gran! 

Mar.    5,   at  Spencer,    l,j    the   Commissioners    of  nun,   M 

'■■'    thi     construi  tion    ol    n.a.b     i„    I,.,!,,,,,,,,    .1, .,„.,     , 

■ Wayne  Townships.     Geo    W.  Stwallev   Is lAiidi 

Mil1       •'      al      Ft       Waj  in  .     1-      the    1 ',,,,,  ,mi  , , 

Count,    foi    the   construct 1     ,    •.,,„„     '..', ".'.   /',,,," 

1  '     '      <"«1  Cedai   Creek   Townships?    Calvin  H.' 

,  .      X]  !'      ,''      ',,    ,'"1  '•  • I'J      Commissioners    of     II  n 

Mar.     HI,     ill     II      Wayne,     l,>     t|R.    Commlssionors    of    All 

.  "z:s ' ' '» » 

1 ■'■'  ■''    I       '"     '-     ^''1'art    is    A.i.lr.   of   Futnam 

>lt.    <   lirinel.    I  ml.        Flans    are    heine     nienn,.,!    I,,      1 1,, 

' :>' I    I   SI.    Inn,       •'  '       ,  ',     M„  ,' 

"ih'  'oth. ,',,,:, ":;;:,(Mw 

♦Portland,     lud.     T lontracl     for    construct 

r ""id    It  1      1 wnnlod   r        1 

;■;;;■":     "  uunn  &    guav,   .,,    m,eSl 


t, 
ii 


Port     Huron, 

the   C it]    1 


"'■'•    ,""!"  I"','.    v ■ 

'    intN      until     \l  ,, 

nd      .,1 |,()1., 

I.      '1  ho     at,      Council     I,:,..      aiith, 

il     I  entliH   HtB,       I  he    ,     tlmntoil    .  osl    In  »!• 
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lukegan,  111. — The  City  Council  authorized  the  paving  of 
St.    between    Marion    St.    and    Commonwealth   Ave.     The 

ited  cost   is  $18,206. 

id  du   Lac,  Wis. — The  Board   of  Public  Works  will   soon 

>r  bids  for  paving  Park  Ave.  and  Marquette  St.,  about 
sq.yd.    of    concrete    paving.      J.    C.    McCullough    is   City 

ilwaukce,   Wis. — The   Department    of   Public    Works   has 

ed    the    contract    for    furnishing    12,000    bbL    of    Portland 

t    to    the    WESTERN    CEMEXT    CO.,    at    $15,300.      F.    G. 

9  is  Comr. 

[■inc.    Win. — Bids    will    be    received    until    Mar.    7,    at    the 

of    the    Board    of    Public    Works    for    various    street    im- 

nent    work    on    North    Wisconsin    St.,     Superior    St.    and 

ngtun   Ave.     Noted   Dec.    4. 

i    Board    of    Public    Works     will    soon    call    for    bids    for 

ring  Liberty.    Randolph,    Maple  and  West   Sixth   Sts.   and 

s    other    streets. 

import,   Iowa — Bids   will   soon   be   received   by   the  City 

il  for  paving  various  streets.      J.  A.   Ryan  is   City   Engr. 

Feb.    5. 

nticello,  Iowa — (Official) — Bids  will  be  received  by  C.  J. 
■op.  City  Clk.,  until  S  p.m.,  Mar.  19,  for  Improvement 
ious   streets. 

nda,  Iowa — (Official) — Bids  will  be  received  until  8 
Bar.  11,  for  about  21,000  sq.yd.  of  concrete,  brick  or 
tie  concrete  pavement  on  various  streets.  R.  A.  Davis 
j   Clk. 

i»ncordia,  Kan. — The  contract  for  paving  about  11  blocks 
en  awarded  to  WATTS  &  AMMERMAN,  Saline,  at  $50,- 
...  W.  Lash  is  City   Clk.      Noted  Jan.   22. 

!.  Louis,  Mo. — The  following  contracts  were  awarded  by 
oard  of  Public  Improvements  for  paving  various 
.     BARBER   ASPHALT   PAVING  CO.,   $6531:   T.   E.  CAVA- 

and  RYECKLIXG  CONSTRUCTION  CO.,  $8241;  EYER- 
CONSTRUCTION  CO.,  T.  E.  CAVANAGH  AND  RUECK- 
ONSTRUCTION  CO.,  $56,857;  and  the  EYERMAN  CON- 
3TION  CO.,    $19,919.      Noted   Feb.   5. 

s  will  be  received  until  Mar.  3,  by  the  Board  of  Public 
fbments,    for   the   paving    of   various   streets.      The   esti- 

cost  is  $104,879.     W.  T.  Findly  is  Secy  of  the  Board, 
cna,    Ark, — Plans    are    being    prepared    by    State    High- 
omr.  H.   R.   Carter,   Engr.,   Little  Rock,   for  the  construc- 
[  eight  miles  of  concrete   road  in  Phillips   County. 
iokc.  Ark. — Plans  are  being  prepared  by  State  Highway 

II.  li.  Carter,  Engr.,  Little  Rock,  for  the  construction 
miles    of    macadam    road    in    Road    Dist.    No.    6,    Lonoke 

urt  \Vf>rtli,  Tex. — The  contract  for  paving  various 
i  with  brick  has  been  awarded  to  the  GENERAL  CON- 
IriON   CO.,    Fort  Worth,    at   $52,000. 

,  en  port.  Wash. — Bids  will  be  received  by  C.  C.  Leete, 
I  Audr.,  until  Mar.  4,  for  the  construction  of  the  Daven- 
[arrington  permanent  highway  No.  2A. 
iiiiam.  Wash. — The  City  Commission  has  ordered  the 
Eg  street  paving:  Paving  24th  St.  from  Queets  Ave. 
Iflc  Ave.,  Cherry  St.  from  24th  St.  to  Ontario;  Pacific 
2nd  St.  to  2sth  St.;  and  22nd  St.  from  Cherrv  St. 
Bo  Ave. 
nipia.   Wash. — Bids  will   be   received   by  the  State   High- 

intil    Mar.    9   for   improving   seven   miles   of  Inland 
a>.     Noted    Feb.   19. 

>rt  A ngeles,  Wash. — The  contract  for  the  improvement 
|  Lake  Crescent  Road  has  been  awarded  to  FERCH 

S,  Port  Angeles,  at  $31,715.  Other  bidders  were;  Charles 
.v   <■•■.   $31.i'64;    Peter  Olson,  $32,975;  c.   Kuppler,  $33,349; 

.    $33,910;    Meyers   &    Meyers,    $34,864;   W.    Martell, 
Dunn    &    Hogan.    $35,718;    Sloan    Bros.,    $35,985;    C.    H. 

!;    A.    J.    Anderson    &    C.     Peterson,    $44,239;    P.    Q. 
■rg,  $44,703;   Allrld   &   James,   $45,947.     Noted   Jan.   29. 

Board  of  County  Commissioners  of  Clallam  County 
lected  .ill  bids  received,  Feb.  3,  for  graveling  county 
nun  Morse  Creek  to  Long  Prairie.  Noted  Jan.  29. 
•  lie.  Wash.  -Plans  for  paving  California  Ave.,  West 
'.  from  West  Atlantic  to  West  Myrtle  sis.  have  been 
•I    li      the  City  Council.     The  estimated  cost  is  $123,200. 

oimi.   Waxh.— Bids   will   s i   be    received    by    the  Com- 

Public  Works  for  paving  South   Eighth  St.  from 
Spragu.-    Sts.      Tin-   .-slim:, ted    cost    is    $26,447. 

I      Nicholson,    Civil    Engr.,     Fid.  hi        Bide.,    Ta na,    is 

lans  for  grading  a   two  mil rot    thi    Tacoma 

ml  Association.     The  estimate. 1  cost    is 

o ma.    Wasii.     I'.i.ls    will    soon    be    received    (or    grai 

■  .ut  1 1   1 1  St.   from  56th   to  64th  Sts.     Tl tlmated 

jrkaonvllle,    <>r.-.     The     K<   tsel-McDowell     Logging     Co., 

ft,  who  was  awarded  the  contract    I istructlng    i  : 

.,!'   the    Pacific    Hlghwa>    In    J  Countj    has   trans- 

to  j.  w.  sweexky  construction  CO., 
Bl.lt:.,    Portland,     The   contract    price   is   $107, 

ull.-i on-       la    i    ('..in  I    St.    will    be    paved     uith    hard 

I  pi  v  .in.ni   for  17  blocks. 

tl  a  ml,  ore.     The  Warren  Construction  Co.,  Portland,  was 
:  I,    for    paving  i    si 

to    East     Mart  i    Ol 

follow  In  ■    i.i.ls    were   reccl\  i  .1    for    pa  i  h   St 

■it  Leo  and  I  Irand    Vvei      .1 )    &    Bui  ton,   Palling   Bldg., 

6,958    (low   bid);  CI.  I. is.  h   &   Joplln,   concrete,   $17,- 
Joplln  .v    Sleeks,  i 

Pa  vim-     I  '..  .    liassam,    $19,- 

ivel     bltullthlc, 

(  '..  ,    I  in-  ,  r  rn  vel    I'll  i  ill  hlc. 

■  i,i      -  ere  reccl  ved  for  pa  vlng   in   i  he  Thomp- 
■  i  .,    liassam. 

■  hlc,   $11,919;    R    rbet      I    ph    II    I    i    In 

dr.   $ii.    ;9     •  ■■      or    Pavln      Co.,  ]  ravel    i.lt  uilt  hlc, 

or    it..-  in  a.    i  960     Wan  en 

.  '..  .    concrete,     $10,     il        I  >  (I    I  Bufton,     COn- 


i-l   and    bltullthlc,    $18 

.  ■in    i  in.  1 1. .ii     ( !o., 
r.    $21. 7^:1;    I  n.  ion     llassani     !' 

!  .    '.■    . 


+  Salem,  Ore. — The  contract  for  the  construction  of  9  Vi 
miles  of  road  on  Central  Oregon  Highway  has  been  awarded 
to  AKESON   &  BLOMQUIST,   Portland,   at    $32,000. 

+  liakersti,-t,i,  Calif. — The  contract  for  the  construction  of 
asphalt  paving  on  Chester  Ave.  has  been  awarded  to  the 
FEDERAL    CONSTRUCTION    CO.,    at    $44,598. 

+  Hemei,  Calif — The  contract  for  improving  various  streets 
has  been  awarded  to  FRANK  OSWALD,  O.  T.  Johnson  Bldg  , 
Los  Angeles  at  $40,466.  C.  M.  Dietterich  is  City  Clk.  Noted 
Feb.   12. 

Hermosa  Beach,  Calif — Bids  will  be  received  in  March  for 
improving  all  streets  in  the  Cooper-Culler  tract  between 
Hermosa    Ave.    and    the    Strand.      The    estimated    cost    is    $35,- 

„IT+S»»  Francisco,  Calif. — The  contract  has  been  awarded  to 
CHURCH  &  CLARK,  at  $13,999  for  grading  at  the  San  Fran- 
cisco   Hospital. 

INDUSTRIAL   NOTES 

II. .I.i  ..k-.-.  Mass. — R.  J.  Wagner  &  Co.,  manufacturers  of 
spring  beds,  will  erect  a  two-storv  factory,  30x62  ft  at  261 
Sargent  Ave. 

Medford,  Mass. — The  Warner-Childs  Paper  Co.  will  erect 
a   three-story   factory,   estimated   to   cost   $35,000. 

Albany,  N.  V — Balch  &   Beardsley,  Arehs.,  38   West  32d  St 
New   York,  N.   Y.,   have   completed   plans   and   will   receive    bid's 
for   the   erection    of  a   two-story   and    basement   bakery,    88x110 
ft.,   for  C.   F.   Schupp  &   Sons. 

Buffalo,  X.  Y. — Winter  Bros,  will  erect  a  two-story  and 
basement  bottling  plant,  30x100  ft.,  at  North  and  Elln-i.ti  Sts 
Joseph  J.  Geigand,   346  Herman  St.,   is  the  Arch. 

Jamestown,  X.  Y. — Joseph  Carlson,  221  Weeks  St,  is  hav- 
ing plans  prepared  for  the  erection  of  a  four-story  furniture 
factory,    64x80   ft.      The    building    will    be    of    brick   and   steel. 

T,,JLock,,or*'  x-  Y- — R'  A-  Whiston,  Arch.,  Hudson  Terminal 
Bldg..  New  York,  N.  Y.,  is  preparing  plans  for  a  one-  and 
two-story  manufacturing  plant,  for  the  Lockport  Shale  Brick 
Co.     The   buildings   and   equipment   are   estimated   at    $50,000. 

Medina,  X.  Y. — F.  Maelison.  Arch.,  has  completed  plans  for 
the  construction  of  a  two-story  and  basement  addition  112x 
216    ft.,    to   be    made    to    the    plant    of   the   Medina    Cold    Storage 


Co. 


The  estimated  cost  is  $"S5,000. 
Xew  York,  X.  Y. — John  E.  Kerby.  Tremont  and  Arthur  Aves., 


Wellsville.  X.  Y. — The  National  Aluminum  Works,  whose 
plant  was  recently  destroyed  by  lire,  at  a  loss  of  $250,000  will 
rebuild. 

Altoona,  Peun. — It  is  reported  that  the  Altoona  Silk  Mill 
will  erect  a  four-story  addition.  50x120  ft.  The  cost  is  .  sti- 
mated  at   $100,000. 

Harrishurg,  Penn. — It  is  reported  that  the  Pennsylvania 
Steel  Co.  will  make  improvements  to  its  plant  to  cost  about 
$3,000,000.  A  new  rolling  mill  and  plate  mill  will  be  ■■in- 
structed and  the  openhearth  furnaces  torn  down  to  make 
room  for  further  improvements. 

Muncy,  Peun. — Clyde  Adams.  Arch.,  1223  Arch  St.,  Philadi  1- 
phia.  Penn.,  will  receive  subbids  fur  the  construction  of  a  two- 
story  factory  for  Sprout,  Waldron  &  Co.  The  cost  is  estimated 
at    $60,000. 

Baltimore.  Mil, — The  Bagly  Furniture  Co.,  Eastern  Ave.  and 
Exeter  St..  is  having  plans  prepared  for  the  constructicn  ol 
a  six-story  addition,  60x100  ft. 

^Baltimore,  Sid, — The  contrail  for  the  construction  of  the 
addition  to  tin-  plant  of  the  Sell  Motor  Cai  Co 
awarded  tu  CHARLES  L.  STOCKHATJSEN,  National  Marine 
Hank  Bldg.  Tin-  addition  will  be  four  stories  and  basem.  nl 
38x100  ft.  Edward  H.  Glidd.-n,  Maryland  Casualty  Bldg.,  is 
the  Arch.  The  structural  steel  and  concrete  work  has  beer 
awarded  to  the  STANDARD  CONCRETE  STEEL  CO.,  Knick- 
erbocker  Bldg..    Baltimore. 

Wheeling,  w.  Va.-Th.-  .1  ,t  Moss  Iron  Works  will  erect  an 
addition,  50x140  ft.,  estimated  t..  cost  $10,000  Equipment  is 
required. 

The  Stroehman  Bakery  Co.  will  erect  an  addition  to  iis 
baking   plant   to  cost  $35,000. 

Kej  West,  Fla. — It  is  reported  thai  Moreda  .v.-  Co.,  cigar 
manufacturers,  will  erect  a  new  building,  estimated  to  cost 
$30, 

x.-w  Orleans.  La.— The  New  Orleans  Biscuit  Co.  will  erect 
a   factory  on  Annunciation   St.,  estimated   to  cos!    $200,000 

shrew-port.  La.  Tie  Velvet  OH  Co  will  erect  an  oil-re- 
fining   plant,    t st    about     I  1  5,000 

Cleveland,  Ohio     The   Cleveland   Electric   Ry.   Co    «  I I 
a   car-repair  shop  on   Harvard    V.ve.,  (.■  cost   about    $135,000 

The   li.   n.   Summers  Co.    6220   Carnegie   Ave.,   will   en 
addition    to    Its    laundry,    41x102    ft.,    at    an    estimated    cost    of 
$16, 

Viiiiimai.niii.  Ohio  it  is  reported  that  the  Foungstown 
sii.et    ,v    Tube    Co.    "ill    ereel  ft]    new    structures,    at    an 

estimated  cost   of  $150, James  A.  Campbell  is   Pres. 

Indlanapolla,   Ind.-  The   indl  I     king  Co.   will 

.     I.  i  I   ei  y.    estimated    to    .  ■■ 

(iil.-m;...  in.     s.   Denial  ore  St.,  will  erect   a   two 

stoi  |    brick    factors .    50x90    1 1      for  t  hi     m  inufactui  ■     ol 

«.  .11  e     BPei    lall  II    B  He        COSt      IS     est  (In 

John    \  i   ■  i.  'a  '■  i .  s &  Co     1 1  ■    repi  npli  ted 

plans  for  the  erection  ol  a  slx-stoi  j   building,  for  the  Excelsior 

\t i.  pplj    Co.,  at   North    Lawndale   Ave    and 

The   cost 

Harahalltown,   Iowa     Thi     w  i  on   Co.,    I: Euclid 

St..  Chicago,  in.,  is  preparing  plans  for  the  construction  ••!   thi 
plant  fo     the  Lenno      :  I  <  I  tlmated  at 

140,000      Bids  will  be  called  for  the  work  about   Mar.  I.     Noted 
.inc.    81 

Joplln,    Mo. — It     is    reported     thai     the    Qranbj 
Smelting   Co.    will   construct   a   concontratli  tlmated 

t st    120,0 


120 


ENGINE EKING     NEWS 


Vol.  71,  No. » 


The  Abigail  Mining  Co.  will  erect  a   200-ton   concentrating 

^TheVa  olereMlnlng  Co.  is  reported  to  erect  a  300-ton 
concentrating  plant,   to   cost    $22,000. 

Seattle.  Wash.— The  Seattle  Lighting  Co.  will  erect  a  coke 
oven  superstructure  on  Northlake  Ave.,  estimated  to  cost 
$10,000.  .  ,,„  „    tt 

Oakland,  Calif.— The  Pacific  States  Oil  Refineries,  110  Sutter 
St.,  San  Francisco,  Calif.,  whose  plant  was  recently  destroyed 
by  fire    will  rebuild.     The  cost  is  estimated  at  $150,000. 

+  Montreal,  Que.— (Official)— The  contract  ta.lsy'"!.* 
pedtstal  concrete  pile  foundations  at  the  ship-build.ng  plant 
nf  the  Canadian-Vickers.  Ltd.,  has  been  awarded  to  the  MAC- 
ARTHUR  CONCRETE  PILE  &  FOUNDATION  CO.,  11  Pine 
St.,  New  York,  N.  T.  . 

Napanee,   Ont.— The   Gibbard    Furniture    Co.,    Dundas    St.,    is 
nlannin"-   to  erect  a   factory,    estimated   to    cost   $1U. uuu. 
P     Cliff  bJos.  contemplate  erecting  a  milk  condensery.  to  cost 
$40,000.  „,    ,    ,     „ 

Stratford,  Ont.-It  is  reported  that  Charles  D.ebel  Han- 
over Ont.,  will  erect  a  three-story  factory,  50x150  ft.,  tor  tne 
manufacture    of    furniture    frames. 

FEDERAL.  GOVERNMENT  WORK 

Dredging— Portland,  Maine— Bids  will  be  received  until 
Mai  21  by  Lt.-Col.  W.  E.  Craighill,  Corps  Engrs.,  U.  S.  A.,  for 
dredging  in  Kennebec  River. 

Mail  Chute — Boston,  Mass.— Bids  will  be  received  until  3 
pm Mar  "sfby  Oscar  Wenderoth,  Superv.  Arch  Treasury 
Depi  .Washington,  D.  C,  for  installing  a  mail  chute  in  the 
U    S    Custom  House,  Boston,  Mass. 

Dredging— Plymouth  Harbor,  Mass.— Bids  were  received 
Feb  17  by  Col.  John  Millis.  Corps  Engrs.,  U.  S.  A.,  Boston 
Mass  for  dredging  in  Plymouth  Harbor,  Mass  as  follows. 
Bay  State"  Dredfinf  Co.,  Ltd.,  247  Atlantic  Ave  Boston  Mass., 
18%c  per  cu.vd.  scow  measure;  John  H.  Gerrish,  101  1  i  emont 
St.  Boston.  Mass..  152c:  John  R.  Burke,  78  Devonshire  St 
175c  •  Morris  &  Cumings  Dredging  Co.,  17  State  St  New 
York',  11?,  c.;  Eastern  Dredging  Co.,  247  Atlantic  Ave.,  Boston 
Mass  13, 're  '  Charles  M.  Cole,  Fall  River,  Mass.,  14 Ac, 
George  W '.  Beeman.  Hyde  Park.  Mass  16ftc;  Eugene  Brey- 
mann.   East  Boston,  Mass.,  ll%c.     Noted  Jan.  22. 

Repairing  Wharf— Fort  Totten,  NT.— Bids  were  received 
Feb.  16.  by  Capt.  A.  J.  Cooper,  Coast  Artillery  Corps  U  S  A 
Fort  Totten,  N.  Y.,  for  repairing  Q.  M.  short  wharf  at  Fort 
Totten  N  Y..  as  follows:  Conger  Duncan  Construction  Co., 
17  Battery  Place,  New  York,  at  $1794  (recommended  for j  ac- 
ceptance)' Riverside  Contracting  Co.,  New  York,  $1S63  John 
D  Walsh  Inc..  Brooklyn,  N.  Y.,  $2279;  George  Humphreys, 
Brooklyn  N.  Y..  $243.1;  Richard  Parrott,  51  Overlook  Place, 
Newburgh.  N.  Y„  $2290;  Alvin  R.  Morrison,  Inc.,  New  York, 
(3800,      Noted   Jan.   29. 

Dredging— New  York,  N.  Y.— Bids  were  received  Feb  20, 
by  Col  S.  W.  Roessler,  Corps  Engrs..  U.  S  A.  Army  Bldg 
NVw  ifork,  for  dredging  in  Flushing  Bay,  New  York, J "fol- 
lows- Ulaiitie  Gulf  &  Pacific  Co.,  Park  Row  Bldg.,  New  loik, 
14  39c  per  cu.yd.  (lowest  bidder);  Degnon  Contracting  Co., 
New  York  17.45c:  P.  Sanford  Ross,  Jersey  City,  N.  J..  17  97c.; 
Inhn  \  Se.-Iey  New  York,  15c:  William  Beard,  New  York, 
28c  -RG  Packard  Co.,  New  York,  188/.c.  alternate  bid  168/„c. 
Noted  Jan.  29. 

+  I).,ek  and  Fender  Piles— Tompkinsville,  N.  Y.— The  con- 
tract for  furnishing  new  concrete  dock  and  fender  piles  for  the 
"  ',  ...  the  General  Light  House  Depot.  Tompkinsville, 
NY  I,,:  ',..,',  awarded  t„  tl„.  c,,XCRETE  &  FOUNDATION 
CO,   104   West   42d  St.,  New  York,   at   J10.191.      Feb.    19. 

Dredging— New   Jersey— Bids   will    be   received   until   noon, 

Mar    19,  by  Col.    Frederick    V.   Abbot.    ■  i:.e-,        ' 

tor   dredging    iii    Passaic    River.    Woodbrldge    Creek,    Rantan 
Bay,  and   Shrewsbury    River,   New   Jersey. 

Boilers— Philadelphia,    Penn.— Bids    will    be    received    until 

11    am     Mar    4.   by  Lt-Col.   Cyrus   s.    Radford,    Corps    Engrs., 

U    I.' Marine I  Corps,   1100  S.  Broad  St..  Philadelphia,   rem...  for 

furni:  Earine   Corps   with  two   water-tube   boilers. 

D—dKlnu  ta,      Penn.— The      lowest      bidder     for 

dredging  the   12-rt     -  I ctend    from    the   Pennsylvania 

..,    Lalor    SI       I-       submitted    by    the    Cana 

CO.,    Ni  v.     york,     .t     I    •■    per    eu.yd.    for    dirt     and 
17  50    for    boulders.      Th<      Delawar.     channel    is    to    be    12    ft 

brie     200   ft.    wide,    md    14 lone       Tht    turning  basin  at 

I,,!;;,  i  widi   and   I on        Noted  Jan.  29, 

#l, lines     Plttsbui  gh,    Pi  nn       Bid     v. iceivi  d   until 

"      b      U     Col     R     Shun!  .    Corpi 

D    8.'   a.    Pittsburgh,    Penn.,    tor   constructing   two    two-story 
and  pumping  Bta1  ton. 

,u ra  to  Approaches,  Etc.     Bal M     -The  follow 

-...1    !■'•  b    »,    bv    th M  in.   U.   S.   Marine 

Uproai  hes,  i  ti     1     S 
,  ,  David  M:    indr,  u   Co.,  Mounl 

V. ■,  non    *    ■      i  <•■'    S61  h   81      Ball i  •  .    Md  ,      I960 

resaed-AIr   i motive  >     D    C.      Bids  will 

,      .  ,i    until    n    ,  Mai  i  ■    nf ,   Chii  f, 

..,.,  |    Di  pi  ton     n  .' 

,    thn  i      tage   chargti 
tlonat 

.,,,„■■ o 

I  ■■■■'■     

,..,  -i  '•■  i"".  Mar   6,  by  Oscar  wenderoth, 

i       Arch.,  Ti  "'V.1,1    "'    "       ' 

and   changes   In   moi  nil '"    """"    ' '  ■• 

Umhi    Vessel      v 

..„..,  l      i     Llghthi 

nd  delivery  ol    I 

.,  .,.  ,    ,,  ndi  r  "l 

p bln>    Matures 

i,]!  l  n  n  ' rord,  Chli  ' 

D     I        foi     th( 

,1       the 


♦  Vessels— Washington,  D.  C— The  Secretary  of  the  NaJ 
Washington,  D.  C,  has  awarded  contract  for  the  constrJ 
tion  of  Transport  No.  1,  to  the  PHILADELPHIA  NAVY  YAfl 
at  $1,453,305  and  of  Supply  Ship  No.  1  to  the  BOSTON  NAl 
YARD  at  $1,171,713.  These  prices  are  about  $300,000  ed 
lower  than  the  price  quoted  by  the  lowest  private  shipyal 
Wire — Washington,  D.  C. — Bids  will  be  received  until  M 
2,  bv  Capt.  Charles  S.  Wallace,  Signal  Corps,  U.  S.  A.,  for  fi 
nish'ing  126  miles  galvanized  wire,  100,000  ft.  outside  dl 
tributing  wire  and  25,000  ft.  house  wire. 

Motor    Dredge    Tenders — Norfolk,    Va. — Bids   were    recei 
Feb.  12,  bv  Lt.  Col.  E.  Eveleth  Winslow,  Corps  Engrs.,  U. 
Norfolk,   Va.,   for   the   construction   of  two   motor  dredge-te: 
ers  "Perry"   and   "Skycoak"  as   follows:      (a)   one  delivere 
Jacksonville,    Fla..    and    the    other    delivered    at    Norfolk; 
amount    to    be    deducted    if    delivered     f.o.b.     works    of 
tractor.       Thomas    M.    Favre,    Gulfport,     Miss.,     (a)    Corli 
Atlas    engine    $27,082.    Standard.    $26,382;    (b)    $1200;    Smi 
McCoy,   Norfolk,   Va.,    (a)    $38,992;    (b)    $1000;   Thomas  Sm: 
Sons  Co..   Jersey  City,   N.    J.,    (a)    $36,S80;    (b)    $10(1(1;    Murn 
Tregurath    Co.,    South    Boston,    Mass..     (a)    $40,406;    (b)    $ 
Racine    Truscott    Shell    Lake    Boat    Co.,    Muskegon,    Mich.,  j 
$29,600;    (b)    $2600,    Weckler   Boat    Co.,    Chicago,    111.,    (a)    $3 
801;     (b)     $3000;    Welin    Marine    Equipment    Co.,    Long    Isls 
City,   N.    Y.,    (a)    $40,190;    (b)    $1350;    Camden    Anchor    Rockla 
Machine    Co.,    Camden,    Maine,     (a)     $34,297,    Corliss    or    At 
engine;     $32,587;    Wolverine;     (b)    $1200    Kyle    &    Purdy,    C 
Island,    Borough    of    Manhattan,    N.    Y.,    (a)    $29,856;    (b)    $8 
Mathis    Yacht    Building    Co.,    Camden,    N.    J.,     (a)    $26,975;    i 
$800;    Greenport    Basin    &    Construction    Co.,    Greenport,    N. 
(a)    $29,500;    Atlas;    $29,300,    Corliss;    $27,990,    Globe;    (b)    $15 
Noted  Jan.   15. 

Cement — Wheeling,  W.  Va. — Bids  were  received  Feb. 
by  Maj.  J.  P.  Jervey,  Corps  Engrs.,  U.  S.  A.,  Wheeling,  W.  \ 
for  furnishing  and  delivering  about  2500  bbl.  of  Amerk 
Portland  cement  for  Dam  No.  26.  Ohio  River,  as  follows:  All 
Portland  Cement  Co.,  Easton,  Penn.,  $4300,  Lehigh  Portia  uti'ti 
Cement  Co.,  Allentown,  Penn.,  $4700.  The  Atlas  Portland  ( 
ment  Co.,  New  York,  N.  Y..  $4600,  Pennsylvania  Cement  (  ■■-<■ 
New  York,  N.  Y.,  $4750,  The  Thomas  D.  Proessor  Co.,  Whe 
ing,  W.  Va.,  $4600,  Superior  Portland  Cement  Co.,  Cincinni 
Ohio,  $4075  (recommended  for  acceptance)  Universal  Portls 
Cement  Co.,  Pittsburgh,  Penn.,  $4175,  six  cents  per  bbl. 
if  stored.      Noted   Jan.    22. 

+  Elevator — Vicksburg,    Miss. — The    contract   for   the    inst 
lation  of  an  electric  elevator  in  the  U.  S.  post  office  and  coi 
house    at    Vicksburg,    has    been    awarded    to    the    OTIS    EI 
VATOR  CO.,   Washington,   D.   C,  at  $3970.     Noted   Jan.   15. 
Buildings — Markham,    Ind. — Bids  were  received   Feb.   17, 
Lt.    Col.    H.    Jervey.,    Corps    Engrs.,    Cincinnati,    Ohio,    for 
construction   of   two   two-story   lock    keepers'    houses    at  D 
No.    39,   Ohio   River,    as    follows:      (a)    brick   construction, 
brick  with  hollow   tile  back  up  construction.      Scott  Bros.  I 
Ghent,   Ky.,    (a)    $6563,   each    (b)    $6455,    each   O.    P.   Morton 
Co.,  Warsaw,  Kv.,   (a)  $S300,   (b)  $8400,  J.  H.  Kipping,  Carre 
ton,   Ky.,    $8225.     Noted   Jan.   22. 

Post  Office — Sycamore,  111. — Bids  will  be  received  unti 
p.m.,  Apr.  3,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasi 
Dept,  Washington,  D.  C,  for  the  construction  complete  ( 
eluding  mechanical  equipment,  lighting  fixtures  and  i 
proaches)  of  the  U.  S.  post  office  at  Sycamore,  111.  It  will 
one  story  and  basement,  ground  area,  3S00  sq.ft.,  first  fl 
fireproof,  stone  and  brick  facing,   tin   and  composition   roof 

+  Buildings — Keshena,  Wis. — The  contract  for  the 
struction  of  the  brick  buildings  at  the  Keshena  Indian  Si 
has  been  awarded  to  SCHULIND  &  CO.,  Alexander,  Min 
$44,000. 

•fCement — Mason    City,     Iowa — The    Secretary    of    the 
terior  has  awarded   the   contract    to   the    LEHIGH    PORT 
CEMENT  CO.,  Chicago,  111.,   for  13,000   bbl.   of   Portland   cenn 
at'  $1   per   bbl.,    f.o.b.   cars,   Mason    City.    Iowa.      This    eonie 
for  use  on  the  Ft.   Peck   irrigation  project  and  on  the  'lis, 
tlon  system   of  the    Milk    River    project,    Montana. 

■  luildlng — Fort  Snelling,  Minn. — Bids   will   lie   received 
ll    a.m.,    Mar.    12,    by    the    Constructing    Quartermaster, 
Snelling.    Minn.,    for    constructing    addition    to    quartet-mas! 
Storehouse   and   hay   shed  at   Fort    Snelling,   Minn. 

+Post    <»Mic< — Douglas,    Wyo. — The    contract    tor    the 
struction    (including    plumbing,    heating,    gas    piping,    ,-iee 
conduits  and  wiring,  interior  lighting  fixtures,  and  appr 

of    the    IT.   S.    post    office   :,1    Douglas,    has   been    awarded    to  J. 

JENKINS  &  CO.,  Ocala,   Fla.,  at  $61,950.     Noted  Nov.  8. 

Earthwork  mid  Tunnel— St.  Ignatius,  Monl  Bids  «i 
received  until  2  p.m.,  Mar.  20,  by  B\  ll.  Newell,  Dlr.  Dfl 
the    interior,    st.    Ignatius,    Mont,    tor   earthwork    and    in 

I'ablo   canals,    lateral    3  I    \.    involving    about    34110    cu.yd.    of    0 

cut  excavation   and  about   r,2o  iin.it    of  tunnel.     The   w<, 

locate,!    about    six    miles    southwest    Of    I'olson.    Mont. 


»«„- 


</' 


i, 


Boilers     St.   Louis,   Mo.-    Bids  will   be   received   until  2 
Ma,     5,   bv   Col.  Charles   D.  Townsend,   Corps    Engrs.,    CJ.   ^■ 
i,,,    (in  mi   hue     and    Installing    new    boilers   on    the    tlghtho 
tender  "( ileander." 

Post   <HII<-.-      Clarksvllle.  Tex        Ulds   will   be   received    mi 

p.m.,    A|n      i,    bj     lar    wenderoth,    Superv     Arch.,    Trel 

Depi  Washington,  D.  C,  tor  the  construction  complete 
,•  in, line  iiieebanieal  equipment,  Interior  lighting  fixture! 
mproai  i"     '   oi    the   c    9    post    office   nl    Clarks\  file,  Tex, 

bullldng    It     :  i  ,o  i    and    bat  i  ment,   h  it  h    n    a  i  ot u 

roxlmatel}    8280  sq.f1  ;  brick    racing,   firs!   Door  of  lire 

construction 
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+(  ,.,,,,  ,, i      Denver,  ( !olo.     The  Recrel  it  \    ol    i  hi    Inti  I  lot! 
awardc ntracl    to    the    INLAND    PORTLAND   CEMENT 
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D.  C,  for  the  installation  of  an  elevator  plant  in  the 
J  post  office  at  Denver,  Colo.,  as  follows:  Otis  Elevator  Co., 
Inington,  D.  C,  $36,SS2;  A.  Kiechheffer  Elevator  Co.,  Mil- 
Lee,  Wis.,   $44,490.     Noted  Jan.   15. 

ost    Office — Berkeley,    Calif. — Bids    were    received    as    fol- 

L   Feb.    IS,    by-   Oscar   Wenderoth,    Superv.    Arch.,    Treasury 

„,  Washington,  D.  C„  for  the  construction  of  a  post  office 

[Berkeley:       (1)    non-fireproof    construction;     (2)     fireproof 

tructioh;    sub-item    (a)    limestone:    (b)    sandstone.      A.    T. 

San    Francisco,     Calif..     (1)     $152,000«;     (2)     $170,000*; 

Jpb'ell    Bldg.    Co.,    Salt   Lake    City,    Utah,    (1)    $130,500*;    (2) 

,900*;   J.  H.  Hiese.   Omaha.    Neb.,    (la)    $133,1S0;    (lb)   $135.- 

I   (2a)    $141,115;    (2b)    $143,415;   Christenson    Bros.,    Oakland, 

|f..    (la)    $139,500;    (lb)    $139,000;    (2a)    $150,000;    (2b)    $149,- 

Sound    Construction    &    Engineering    Co.,    Seattle,    Wash., 

$138,617;     (lb)     $139,000;     (2a)     $150,175;      (2b)     $149,575; 

Ich    Bros.,     Oakland,     Calif.,     (1)     $124,358*;     (2)     $136,571*; 

is  A.  Hicks  Co.,   San   Francisco.   Calif.,    (la)    $139,200;    (lb) 

,400;    (2a)    $149,200;    (2b)    $149,400.      D.    B.    Farquarson,    San 

Incisco,    Calif.,     (la)     $133,100;     (2a)     $142,500;     Thomas     F. 

'd.    Oakland,    Calif.,     (la)     $145,000;     (2a)     $159,000.      Frank 

Jegher,   San  Francisco,   Calif.,    (la)    $122,500;    (lb),    $122,400; 

H    $129.S90:    (2b)    $129,790;   Eugene  Schuler,   Pasadena,  Calif., 

•      SlSii.nuO;     (lb)     $155,000.;     (2a)     $159, S00;     (2b)     $165, S00; 

N.   Concannon,    San    Francisco,    Calif.,     (1)    $141,600*;    Isaac 

San     Francisco.     Calif.,     (la)     $131,290;     (lb)     $131,000; 

li  "$135,290;    (2b)    $135,000;   Grant   Fee,   San    Francisco,   Calif., 

I.     $135,000;     (lb)     $133,000;     (2a)     $149,000:     (2b)     $147,000; 

Irton   Fireproofing   Co..    San   Francisco,    Calif..    (1)    $123,200*; 

I  $131,000*;  Vant  Houghton  &  Co.,  San  Francisco,  Calif.,    (1) 

ll.OOO*;    (2)    $128,000*. 

I'Same    price    for    either    limestone    or    sandstone.       Noted 
15. 

rSewer — Fort  Mason,  Calif. — The  contract  for  extending 
er  system  at  Fort  Mason,  Calif.,  has  been  awarded  to 
F.    BLENFIELD,    San    Francisco,    Calif.,    at   $5S00. 

♦  Structural  Steel  Work — Pearl  Harbor,  Hawaii — The  con- 
it  for  furnishing  1100  tons  of  fabricated  structural  steel 
pipe  rails  and  stairways  for  five  shop  buildings  at  the 
/al  Station.  Pearl  Harbor,  has  been  awarded  to  the  U.  S. 
3EL  PRODUCTS  CO.,  30  Church  St.,  New  York,  at  $48,45S. 
:ed  Feb.   12. 

Electrical  Attachments  and  Fixtures,  Wire,  Etc. — Panama — 
s  will  be  received  until  10:30  a.m.,  Mar.  2,  by  Mai.  F.  C. 
?gs,  Corps  Engrs.,  U.  S.  A.,  Washington,  D.  C,  for  furnish- 
at  Panama,  electrical  attachments  and  fixtures,  electric 
e,  soldering  sticks,  wire  clamps,  pliers,  galvanized  wire. 
Is,  bolts,  repair  links,  stove  pipe,  valves,  vitrified  sewer 
e,   etc. 

Vaults — Panama — Bids  will  be  received  until  10:30  a.m., 
r.  13,  by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S»  A.,  Washlng- 
i,  D.  C,  for  furnishing  and  erecting  fire-  and  burglar-proof 
jits    in    administration    building,    Balboa. 


MISCELLANEOUS 

♦Tunnel — Boston,  Mass. — Bids  were  received  Feb.  17,  by 
;  Boston  Transit  Commission  for  the  construction  of  Sect. 
of  the  East  Boston  tunnel  in  Court  and  Cambridge  Sts.: 
we  Contracting  Co.,  Boston,  $435,755;  Patrick  McGovern  & 
.,  65  Oliver  St.,  Boston,  $415,310:  James  H.  Fannon,  27 
nkley  St.,  Sommerville,  Mass.,  $413,370:  James  J.  Cougnlan 
,  43  Tremont  St.,  Boston,  $392,180;  H.  Nawn  Contracting  Co., 
Savin  St.,  Roxbury,  Mass..  $382,518:  COLEMAN  BROS.  CO., 
arl  and  Marginal  Sts.,  Chelsea,  Mass..  $372,400  (awarded 
Dtract).  Edmund  S.  Davis,  15  Beacon  St..  Boston,  is  Ch. 
igr. 

Wireless  Station — Marion,  Mass. — The  Marconi  Wireless 
ilegraph  Co.,  27  William  St..  New  York.  N.  Y.,  it  is  reported, 
ins  to  construct  a  large  wireless  station  at  Marion. 

+  lln<h  Houses — Providence,  R.  I. — The  contract  has  been 
rarded  to  the  HOPE  BLDG.  CO.,  Providence,  by  the  Board  of 
intract  and  Supply  for  the  general  construction  of  two  new 
,th  houses,  at  $42,030. 

♦Barge  Canal  Work — Albany,  N.  Y. — (Official) — Duncan  W. 
<rk.  State  Supt.  Pub.  Wks..  Albany,  has  awarded  the  con- 
act  to  the  SHERMAN-STATLER  CO..  1951  East  57th  St., 
leveland.  for  Contract  D  of  the  Barge  Canal.  The  work 
ills  for  the  improvement  of  the  Cayuga  and  Seneca  Canals, 
:  $1,004,555.  The  other  bids  received  were:  I.  M.  Luding- 
ns"  Sons,  Inc.,  Rochester,  N.  Y.,  $1,377,915;  Albert  M.  Banker, 
loversvllle.  N.  Y..  $1,511,505;  Larkin  &  Sangslor  Seneca 
alls,  N.  Y.,  $1,291,870;  Henry  P.  Hurgard,  Buffalo,  N.  Y., 
1,268,130.  Engineer's  estimate,  $1,308,765.  Bids  were  opened 
eb.   17. 

+  i.n. ,!■•    Crossing     t : » — Buffalo.    N.    Y. — The    New 

ork  Central  &  Hudson  iciv.  r  R  l;  Co.  lias  awarded  the  con- 
tact to  the  JOSEPH  P.  BTABBL  CO.,  1109  and  1127  Niagara 
t.,  Buffalo,  N.  Y.,  for  the  substructure  work  for  the  elimina- 
on  of  Military  Rd.  grade  crossing  on  the  Buffalo  Belt  Line, 
offal  o. 

Automobile  Ambulances — New  York.  N.  Y. —  (Official) — Bids 
'111  be  received  until  lo:no  a.m.,  Mar.  3,  by  the  Hoard  of 
tealtb.  Dept.  of  Health.  Center  and  Walker-  sis..  I:. .rough  of 
lanbatlan,    for    three    gasoline    automobile    ambulances. 

♦  Fire  Protection   Work— New   York.   N.   Y      (Official] — The 

ontract  has  been  awarded  to  JOSEPH  KESSLER  b}  C.  B.  J, 
•nyder,  Su|.t.  s.-bool  1:1. irs.,  Dipt  of  Education,  59th  St.  and 
'ark  Avi  h  of  Manhattan,  for  Are  protection  work  at 

everal  schools,  at    $11,198.     Bid      were   opened    Feb.   16. 

■noway— Now  York.  N.  Y. —  (Official)  Hi. Is  will  be  re- 
elvcd   until    12:15    i  12,    by    the    Public    Service   Com- 

nlsslon,    151    Nassau    St.,    Bi  Man,    for    the    Con« 

itrurtlcm  of  Sect,  No.  6-A  of  Route  I  and  88,  a  pari  of  the 
leventh     Avi      I  transit      railroad.      The 

)lans  call  for-  a  four-track  sol. sn r  la .■<■  railroad  under  Seventh 
Vvc.  from  about  mil  ft.  south  ■■(  Wesl  48rd  si.  north  to  a 
ontuwtion  with  the  Maribattan-Bronj  rapid  transit  railroad, 
Pruvls   ll.   Whitney    iH   Secy. 


♦Subway — New  York.  N.  Y. — The  Public  Service  Commis- 
sion, Feb.  17,  awarded  the  contract  to  the  RAPID  TRANSIT 
SUBWAY  CONSTRUCTION  CO.,  165  Broadway,  New  York,  for 
the  reconstruction  of  the  Steinway  Tunnel,  at  $3S3,911.  Bids 
were  opened  Feb.  16.     List  of  bidders  noted  Feb.  19. 

Steam  Asphalt  Rollers — New  York,  N.  Y. —  (Borough  of 
Manhattan) — (Official) — Bids  will  be  received  until  2  p.m.. 
Mar.  4,  by  Marcus  M.  Marks,  Pres.  Borough  of  Manhattan, 
Municipal  Bldg.,  Manhattan,  for  six  steam  asphalt  rollers: 
also   800   tons  of   Portland   cement. 

Fire  Apparatus — Syracuse,  N.  Y. — The  city  has  appropri- 
ated $14,000  for  the  purchase  of  fire  apparatus.  Henry  C. 
Allen  is  City   Engr. 

♦  Concrete  Arches — Newark,  N.  J. — The  contract  has  been 
awarded  by  the  Herman  C.  Schneider  Building  Construction 
Co.  to  the  D.  G.  RECORE  GRANOLITHIC  PAVING  CO.,  for 
concrete  arches  in  its  building  at  50-52   Park  Ave.,  at  $24,000. 

Breakwater — Seabright,  N.  J. — The  city  is  considering  the 
construction  of  a  breakwater  as  a  protection  against  a  repeti- 
tion of  the  damage  caused  by  recent  highwater. 

♦  Dredging — Trenton,  N.  J. — The  city  has  awarded  the  con- 
tract to  the  CANAL  CONSTRUCTION  CO.,  Chicago,  111.,  for 
dredging  a  12-ft.  channel  from  the  Pennsylvania  R.R.  Bridge 
to  Lalor  St.,  Delaware  River,  at  the  following  prices:  42c.  per 
cu.yd.   for  dredging  and   $7.50   per  cu.yd.   for  boulders. 

Quay — Pittsburgh,  Penn. — The  Jones  &  Laughlin  Steel  Co., 
Pittsburgh,  plans  to  construct  a  concrete  dock  wall  along 
the  Monongahela  River  at  its  South  Side  plant. 

Filling — Bay  St.  Louis,  Miss. — Bids  will  be  received  until 
7:30  p.m..  Mar.  20,  by  Joseph  F.  Cazeneuve,  Chn.  Bonds  Comn., 
for  filling,  by  suction  dredge,  behind  the  seawall.  The  work 
will  require  about  75,000   cu.yd. 

Levee  Bonds — Tallulah,  La. — Bids  will  be  received  until 
noon.  Mar.  3,  by  the  Commissioners  of  the  Fifth  Louisiana 
Levee  District,  Tallulah,  for  the  purchase  of  $250,000  levee 
bonds.     E.  C.  Rhodes  is  Pres. 

Drain — Algona,  Iowa — Bids  will  be  received  until  Mar.  4, 
by  the  Kossuth  County  Commissioners,  Algona,  for  the  con- 
struction of  Drain  No.  91,  Drain  No.  92  and  Drain  No.  95.  B. 
E.   Norton,   Algona,   is  County   Audi-. 

+Ditch — Eldora,  Iowa — The  contract  has  been  awarded  bv 
the  County  Commisioners  to  O.  L.  OLSON,  Lanesboro,  Iowa, 
for  the  construction  of  Ditch  No.  3,  at  $26,3S7.  Bids  were 
opened  Feb.  3  by  E.  L.  Marriage.  County  Audr.  Noted 
Jan.  29. 

♦  Drainage  Pumping  Plant — Muscatine,  Iowa — The  contract 
has  been  awarded  by  the  Supervisors  of  Muscatine  and 
Louisa  Counties,  to  the  McDONALD  ENGINEERING  CO., 
Chicago,  111.,  for  the  construction  of  the  pumping  plant  for 
Drainage   District   No.    13,    at   about   $109,918.      Noted   Jan.    15. 

♦  Ditch — Detroit,  Minn. — Bids  were  received  Jan.  22  by  W. 
G.  Morrow,  County  Audr.,  Detroit,  for  constructing  Ditch  No. 
13,  including  92,270  cu.yd.;  estimated  cost  $10,400;  and  Ditch 
No.  12,  including  65.142  cu.yd.;  estimated  cost  $7165.  Con- 
tracts have  been  awarded  to  the  CLARKE  CONST1WCTION 
CO..  Clinton,   Iowa,   at    10.35c.   per  cu.yd. 

♦Levee — Garland,  Ark. — The  contract  has  been  awarded  to 
R.  H.  &  C.  A.  McWILLIAMS,  Chicago,  111.,  for  the  construction 
of  a  25-mile  levee  along  the  Red  River  south  of  Garland  Citv. 
at  about  $100,000. 

♦  Levee — Beaumont,  Tex. — The  Beaumont  Townsite  Co., 
Beaumont,  has  awarded  the  contract  to  A.  C.  WILKINS,  Beau- 
mont, for  the  construction  of  a  seven-mile  levee  at  about 
$60,000. 

Retaining  Walls — San  Angelo,  Tex. — Bids  will  be  received 
until  S  p.m.,  Mar.  2,  by  S.  H.  Jenkins.  City  Secy.,  for  the 
construction  of  concrete  retaining  walls  on  the  east  and  west 
sides  of  Chadbourne  St. 

Tunnel — Denver,  Colo. — See  item  under  Railways:  Colorado. 

Ilnrbor  Improvement — Aberdeen,  Wash — Grays  Harbor,  Aber- 
deen, will  be  improved  during  the  coming  year,  involving  an 
expenditure  of  $120,000.  Work  will  be  started  Mar.  1  on  a 
number  of  units,  according  to  plans  prepared  by  Virgil 
Bogue,   Engr. 

♦Filling — Seattle.  Wash,  The  contract  has  been  awarded 
to  HOLT  *  JEFFREY.  Seattle,  lor  Duwamish  Fill  No.  1,  at 
about  $21,594.     Noted  Jan.   29. 

Pier,  Etc. — Seattle,  Wash. — Ainsworth  &  Dunn,  White 
Bldg.,  Seattle,  it  is  reported,  plan  to  extend  Pier  No.  14  a  dis- 
tanee  of  about  150  ft.  and  the  warehouse  the  same  distance. 
Estimated  cost,  $30,000. 

«  Imrl — Bay  City,  Ore. —  Bids  will  be  asked  soon  bv  the 
.  it\    lor   the  construction   of  a    municipal   wharf. 

Nntiilorliim — Portland.  Ore.  -Wbitehouse  &  Fouilhoux, 
Portland,  are  preparing  plans  for  the  construction  of  a  nata- 
torlum.      It    will    be   of   steel.      The    eost    is   estimated    at    about 

$7r..i)liii. 

Levee-  Bakersfleld,  Calif. — The  Board  of  Trustees  is  con- 
sider i n i4    tbe  construction   "i    a    levee  along    the   banks  of  the 

Kern     River.       The    e..    I     li  ,i     at     al.oul     Si'.a.OOO. 

C.   B,  Oreely  is  Cltj    I 

Wharf  Oakland,  Calif. — The  Western  Pacific  Rv.  Co..  it 
is  reported,  will  construe!  a  wharf  ta  Oakland  to  cost  about 
$1.00(1,000.     T.  J.  Wycke,  San   Francisco,  Calif.,  It   i 

Levee  nento,  Calif.— The  lowest   bid   submitted   Feb. 

8  to  tbe  City  Commission,  for  the  construction  of  the  Sutter- 
vllle  Levee  was  that  ol  Goorg-i    w     Martin  &  sons.  Sacramento, 

..000. 

Bath  lions.' — San  Rafael,  C.nllf. — .1.  Kappenman,  Jr.,  San 
Rafael,  submitted   the  lowest  bid  at   (81,380  for  the  

Hon   ol'    Hie    i-elnloreed-eoro  rcte    bath    bouse    from    111.     plane   and 

ilons  of  Thos.   O'Connor.  Arch. 
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Seawall — San  Francisco,  Calif. — The  Park  Commission  is 
considering  the  construction  of  a  seawall  from  the  Cliff  House 
to  Sloat  Boulevard.  The  cost  has  been  estimated  at  about 
$300,000.     M.  M.  O'Shaughnessy   is  City    Engr. 

Tunnel  and  Trestle — San  Francisco,  Calif. — The  State 
Board  of  Harbor  Commissioners  has  ordered  bids  advertised 
for  the  construction  of  a  1500-ft.  tunnel  under  Fort  Mason 
and  1400  ft.  of  trestle  on  the  waterfront.  Leo.  V.  Merle,  San 
Francisco,   is  Secy.   Bd. 

Wharf — Santa  Cruz,  Calif — The  following  bids  were  opened 
lor  the  construction  of  a  creosoted  pile  and  timber  wharf.  2750 
ft.  long,  and  varying  in  width  from  30  to  80  ft.:  Thompson 
Bridge  Co.,  San  Francisco,  Calif.,  $154,000;  Messmer-Rice  Co., 
Los  Angeles,  $142,213;  San  Francisco  Bridge  Co.,  San  Fran- 
cisco, $161,300;  Healy-Tibbetts  Construction  Co..  San  Fran- 
cisco, $180,000;  W.  TV.  Concannon  Construction  Co.,  San  Fran- 
cisco, $149,919;  Sound  Construction  &  Engineering  Co.,  San 
Francisco,    $148,865.      Noted   Jan.    29. 

Levees — Santa  Paula,  Calif. — The  cost  of  constructing 
levees  at  Santa  Paula  has  been  estimated  at  about  $200,000. 
Of  this  amount  the  city  will  pay  $55,000  and  the  county  and 
the  Southern   Pacific   Co.   the  balance. 

Breakwater — Ottawa,  Ont. — Bids  will  be  received  until 
4  p.m..  Mar.  5,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks., 
Ottawa,  for  the  construction  of  a  breakwater  at  Northwest 
Cove,  Tancook    Island,   Lunenburg  County,   N.   S. 

+  IJredges — Toronto.  Ont. — The  contract  for  two  dredges 
and  a  steal  derrick  scow  for  work  on  the  harbor  improvements 
at  Tronto  has  bee'n  awarded  to  the  POLSON  IRON  WORKS  & 
■SHIPBUILDING    CO.,   Toronto,    at  about    $540,000. 

Harbor  Improvements — Toronto,  Ont. — The  Canadian  Gov- 
ernment has  appropriated  $1,000,000  for  the  continuance  of 
harbor  improvements  at  Toronto.  R.  C.  Desrochers.  Ottawa, 
ont.,    is   Secy.    Dept.    Pub.    TVks. 

Concrete  Structures — Calgary.  Alta. — (Official) — See  item 
under   Water-Supply — Irrigation. 

Ferryboat — Vancouver,  B.  C. — The  Department  of  Public 
Works,  Ottawa,  Ont.,  will  have  plans  prepared  for  the  con- 
struction of  a  ferryboat  to  operate  between  Woodward 
Slough  and  Ladner  on  the  Fraser  River.  R.  C.  Desrochers  is 
Secy. 

+Harhor  Works — Victoria,  B.  C. — The  contract  has  been 
awarded  by  the  Department  of  Public  Works,  Ottawa,  Ont., 
to  ANGUS  McDONALD.  Ottawa,  for  the  construction  of  the 
proposed   harbor   works  at  Victoria. 

Wireless  Station — Juneau,  Alaska — The  Marconi  Wireless 
Telegraph  Co.  plans  to  construct  a  wireless  station  at  Juneau. 
A    10-kw.    plant   will    be   erected. 

■  ...n-ii:. n'li. ii-  Plant — Honolulu,  H.  T. — The  Board  of  Har- 
bor Commissioners  of  Honolulu  are  considering  the  con- 
st: m  tion  of  a  coal-handling  plant  on  Pier  No.  7.  Estimated 
cost,  $20,000. 

BUILDINGS 

+  springfield.  Moss.  (Official) — The  contract  for  laying 
about  1200  pedestal  concrete  piles,  for  the  foundation  of  the 
Hit.'h  School  of  Commerce,  has  been  awarded  to  the  MAC- 
AUTHtl:  CONCRETE  PILE  .Si  FOUNDATION  CO..  11  Pin- 
St..  New  York.  X.  Y.  A.  E.  Stephens,  25  East  26th  St.,  New 
York,  N.  Y..  is  the  general  contractor.  Kirkham  &  Parlett, 
Springfield,    Mass..   are  the  Archs. 

Cm  fob,  (onn. — Guilberl    &    Betelle,   Archs.,   an-   preparing 

plans  for  tin    erection   "l   a  2% -story  school,   124x129   ft.,   to  be 

.1    on   the    Post    Road.      The   crn-l    is  estimated   at    $80,000. 

(,n  iiivllle     (post      Office,     Norwich),     Conn. —  Plans     for     the 

on   of  the    v.   M.   C.   A.   building   have  been   revised.     M.   I. 

.'.    II    G     Emery,    Bibli     House,   New    York,  N.   Y.,   are  the   Archs. 

Tl -t     If     ■   -I  mi..:.  .1     ..I      -1  25, 

Greenwich,  Cora. — The  city  has  recently  appropriated 
$27u. 'Mm  tor  the  coi  il   new  schools.     The  addlti.m  to 

the   Lebanon  school   Is  estimated   t..  ...:  t    $411,11011,   and  a   scl 1 

will  lie  erected  on   Hamilton   Ave.,   to  cosi   $46, 


200;  Feeney  &  Sheehan  Building  Co.,  $111,967;  R.  H.  H . 
Construction  Co..  $111,900;  Industrial  Engineering  Co.,  iji 
000;  William  G.  Sheehan  Construction  Co.,  $109,900;  Uii 
Fireproofing  Co.,   $107,914. 

Albany,  N.  Y.- — The  following  are  the  bids  received  onii. 
16    at    the    Armory    Commission    Office,    174    State    St.,    foil 
construction   of  the   new  armory   for  Troop   B:      The  Keeii 
Construction    Co..    145    West    18th    St.,    New    York,    N.    Y.  T 
No.    1,    $107,000;    plan    No.    2,    $111,000;    Gustave    Dekimps 
York.    $Ki8.0(io;    $112,iiim>;    K.-.tuv    ,v    Sheehan    Building   Col 
bany,    $108,297;    $112,276;    The    Peter    Keeler    Building   Co.l 
bany,   $108,733;    $113,333;   The  Torrington   Building  Co.,  Pol 
keepsie,     $111,442;     $114,442;     Amsterdam     Building     Co., 
York,   $113,500:   $115,910;  Collins  Bros..   Albany,  $114, 0S9;  I 
550;    McCann    Building   Co.,    Albany.    $117,600;    $121,400;    J; 
Nolan,    Albany.    $118,700;    $121,800;    R.    T.    Ford    Co.,    Rod 
$122,741;    $126,741;    John   T.    Brady    &   Co.,   New   York,    $1 
$122,226;    The    Werner-Bartels   Co.,    New   York.    $122,947 
547;    Morris    Mead,    Albany,    $126,863;    $128,063;    Jas.    J 
Son,    Albany,    $133,133:    $138,533;    Morris    Kantrowitz, 
$146,000;  $152,000. 

+  Bedford  Hills.  N.  Y. — The  contract  for  the  erection 
group  of  hospital  buildings  for  the  State  has  been  award. 
th..  CASPKU  RANGER  Ci  iNSTIU'i 'TION  CO.,  Springfield,  J 
The  cost  is  estimated  at  $100,000.  The  buildings  will  t 
brick  and  concrete.      Noted  Jan.    29  and   Dec.   4. 

Buffalo,  N.  Y. — Harris  &  Merritt,  Archs.,  Erie  County  1 
Bldg..  have  completed  plans  and  will  receive  bids  for  the 
struction  of  a  public  school  in  Dist.  No.  28.  The  building 
be  of  brick,  steel  and  terra  cotta,  and  is  estimat 
$200,000.     Frank  T.   Reynolds  is  Chn.   of  the  Bldg.  C 

Hamilton,  \".  Y. —  Franklin  B.  Ware.  Arch..  1170  Broad 
New  York,  N.  Y..  is  preparing  plans  for  the  erection 
gymnasium  for  Colgate  University. 

It  is  reported  that  Colgate  University  will  erect  a 
chapel,  to  cost  $125,000.  Sidney  Colgate,  199  Fulton  St., 
York,  N.  Y.,  is  Chn.  Dr.  E.  B.  Bryan  is  Pres.  of  the 
versity. 

New    York,    N.    Y (Official)  —  (Borough    of    Riehmoni 

The  contract  for  erecting  the  addition  to  Public  School 
20  has  been  awarded  by  the  Board  of  Education  to  DUR 
&  LASS.  103  Park  Ave.,  New  York  at  $99,897.  Other  bids 
low:  The  H.  C.  Stowe  Construction  Co.,  $107,575;  the  I 
Kenny  Co.,  $106, S85;  the  Midtown  Contracting  Co.,  $117 
the  Libman  Contracting  Co.,  $108,884:  William  H.  E 
$104,579;  Willitam  D.  Moore.  $119,266;  F.  T.  Nesl.it  &  Co., 
$138,000;  Lawrence  J.  Rice.  $110,608;  Cockerill  &  Little, 
$128,800;  Concord  Construction  Co.,  $119,700:  the  T.  A.  Cll 
Co.,  105,726.  Bids  were  opened  Feb.  16.  C.  B.  J.  Snyde 
Supt.  of  School  Bldgs. 

(Borough  of  Brooklyn) — Parfitt  Bros.,  Archs.,  26  Court 
have  prepared  plans  for  the  erection  of  a  three-story 
basement  brick  and  limestone  building  for  the  New  1 
Congregational  Home  for  the  Aged,  to  be  located  on  Lit 
and  Rogers  Ave.  The  cost  is  estimated  at  $5000,000.  Ast 
Spear,  79  Wall  St..  New  York  is  Treas. 

Conn  Bros.,  Archs.,  361  Stone  Ave.  has  prepared  plans 
the  construction  of  two  four-story  brick  stores  and  ti 
ments  to  be  built  at  Howard  Ave.,  and  Park  Place  for  Di 
Ts: witz.     The  cost  is  estimated  at  $53,000. 

(Borough    of  Bronx) — It    is   reported    that   bids    will    be 
ceived   until    Mar.    1    by    the  Cedar  Construction   Co.,    35  Nat 
St.,   New   York,    for   the  construction   of  a    six-story   store 
apartment,    at    Melrose   Ave.    and    160th    St.      The    cos!    is 
mated    at    $100,000.      The   Tremont    Architectural   Co.,    401 
Tremont  Ave.,   is  Arch. 

CONTRACT   PRICE! 

Barge  Canal  Work,  Contract    D— Albany,  N.  Y. — Bids  vi 

received  by  Duncan  W.  Peck,  Supt.  Pub.  Wks..  Feb.  17 
Contract  D  for  (he  improvement  of  the  Cavuga  and  Sen 
Canals,  from  (A)  Engineer's  estimate;  (I'.)  I.  M.  Ludi 
tuns'  Sons.  Inc.,  Itoch.  ler;  (<')  Sherman -Stalter  Co.,  1 
East    57th   St..   Cleveland,    ohi.i;    (In    Albert     \l      I'.anker,    Olnvi 

ville;  (E)  Larkin  &  Sansrster,  Seneca  Palls:  (P)  11,1m 
Burgard,   Buffalo.     The  item   bids  were  as  follows; 
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•  Sorough  of  Manhattan) — Trowbridge  &  Livingston,  527 
•'ni  Ave.  have  prepared  plans  for  the  erection  of  a  six-story 
n:  and  limestone  residence  to  be  built  at  9  East  70th 
;t|or  Helen  L.  James.     The  cost  is  estimated  at  $100,000. 

IThe  contract  for  the  erection  of  the  4M>-story  marble 
..cut  stone  residence  at  Park  Ave.  and  69th  St.  for  Arthur 
■Hiss  James,  has  been  awarded  to  the  WHITNEY  CO.,  1 
Irty  St.,  New  York.  N.  Y.  The  cut  stone  work  was 
Uded  to  J.  J.  SPURR  &  SONS,  Harrison,  N.  J.  Allen  &  Col- 
B    6    Beacon     St.,     Boston,     Mass.,     are     the     Archs.       Noted 

,.     19. 

tn  York,  I*.  Y. —  (Borough  of  Brooklyn) — Shampan  & 
h npan.  Archs.,  772  Broadway,  have  prepared  plans  for  the 
■(ruction  of  a  four-story  apartment  on  St.  James  Place 
3  he  G.  &  M.  Improvement  Co.  The  cost  is  estimated  at 
■00. 

■  Borough    of    Manhattan) — Tin-    National    Cloak    &    Suit    Co. 

■  erect  a  16-story  building;  on  Seventh  Ave.,  between  24th 
nl25th   Sts.      Solomon  G.   Rosenbaum  is  Pres.     I.   E.    Ditmars, 

If  til    Ave.,    New    York,    is    the    Arch. 

Syracuse,  IV.  Y. — Esenwein  &  Johnson,  7S1  Ellicott  Square 
N.  V..  are  preparing  plans  for  the  erection  of  a  13-story 
basement  addition  to  the  Onondago  Hotel.  The  contract 
iteel  work  has  been  awarded  to  the  WARREN  STEEL 
|  Syracuse. 

?  bids  received  Jan.  27  by  the  Trusters  of  the  New  York 
College  of  Forestry  for  the  construction  of  the  New 
■J;  State  Forestry  Building  have  been  rejected  as  they  ex- 
iled the  amount  appropriated.  The  work  will  be  readver- 
■l.     Noted  Feb.   12  and   Jan.   V 

iDBivanda,    IV.    Y. —  Willis     Johnson,     Arch.,     has    prepared 
for  the  erection  of  a  public  school,  to  cost  $50,000.     The 
will    be    of   brick    and    steel. 


Lin 


Mirk. 


J. — The  Essex  Construction  Co.,  S5  Academy 
arded  the  contract  for  the  construction  of 
Center  Market  Bldg..  at  $662,700,  has  sub-let  the  loffow- 
BOn tracts:  Iron  and  steel  work,  to  HAY  FOUNDRY  & 
V  WORKS,  Plum  Point  Lane.  Newark.  N.  J.,  at  $101,000: 
e  work  to  the  JOHN  F.  MONAHAN  STONE  CO.,  400 
ket  St..  at  $115,000;  reinforced  concrete  and  floors,  to  the 
c  JERSEY  CEMENT  CONSTRUCTION  CO.,  359  Park  Ave., 
ark.  at  $98,000;  carpenter  work,  to  J.  W.  VLIET,  54  Mil- 
Ave..  Newark,  at  $40,000;  for  plumbing,  installing  boilers 
incinerators,  to  CONCRETE  PLUMBING  CO.,  New  York. 
'.,  at  $100,000;  electrical  work  and  installing  elevators,  to 
HEAVER  ENGINEERING  CO.,  at  $30,000.  Noted  Jan.  15. 
'he  Board  of  Freeholders  has  decided  to  erect  a  pavilion 
he  Overlook   Hospital,   estimated   to   cost   $100,000. 

•Trenton,  >".  J. — W.  H.  Voorhees  &  Bro.  have  awarded  the 
ract  for  the  erection  of  the  four-storv  brick  and  steel 
ding  on  East  State  St.,  to  S.  W.  MATHER  &  SONS,  at 
"      Noted   Jan.   6. 

IrrenHhurK,  I'enn. — Ciam.  Goodhue  &  Ferguson,  Archs.,  15 
jon  St..  Boston.  Mass..  tin  v.-  prepared  plans  fur  the  con- 
ction  of  a  church  for  tin  Fust  Presbyterian  Congregation. 
cost    is    estimated    at    $250,000. 


Hewitt, 


nt    I  Jo.    has   been   a  warded 
Tli.    cost  is  estimated 


'hUliilclplilil,    I'enn. —  Rids    will    soon    l»,      received 

nger    &    I'aist,    Archs..    Bullitt    Bldg.,    for    the    construction 
six-story  building   t"..r  the   Kensington   V.   M    C.   A 
►A  contract  for  the  erection  of  26  two-storv  brick  buildings 
Catherine    st     has    been    awarded    t..    PRANK    WILLIAMS, 

Locust  st      Tli.'  estimated  cost   is  ?7::,7<n> 

►The  contract    for  constructing   the  one-story   theater,   lltix 

ft.,   for   the   i  'i  oss    Kevs   Amusemel 
IEORGE  IP  iGG  Vi  I..    1694  Samson  Si. 

■$,000.     The   Hofl  man  Co,  prepared  the  plans. 

Philadelphia,    IVim.     The     Girard      Estate,      512      L 

levard,    will   erect    a    store   and   office   building  at   Chestnut, 

ird.    nth    and    1 2th    Sts       n    is    reported    i -i    sin, , , 

;<■    K.    K  i  i  1.  pa  1 1  ick    is    Supt. 

its  will  be  received  bj  Horace  Trumbauer,  Arch.,  Land 
Bldg.,  for  the  construction  ol  the  Arcade  Bide,  for  P. 
n.    Wldener.      The    building    will    lie    L8-storIes,    150x200    ft. 

Is  estimated    st    $2.! .nun, 

((Philadelphia,    I'enn.-    The    contract     for    the    erection    of    n 

{■•story   brick  and   terra   cot  I  a  school   building,   to  bi    I I 

7th    and    Locust    sts..    has    been    awarded    In    the    Board    oi 
cation  to  CRAMP  &  CO.,    I  u  tn  kla    Bld|  Not,  ,1 

QttahnrKh,  I'enn.      It    i     i it ed  that    I mmissloners  of 

nit  v   are    ha\  Inn    phi  na    prepa  nil    for    1 1 lion    ol 

rleli    almshou    e,   ' i  t    !  100,000 


ScrantoD,  I'enn. — It  is  reported  that  bids  will  be  received 
about  Mar.  15  by  John  T.  Howley,  Traders  Bank  Bldg.,  for  the 
construction  of  a  hotel  for  the  Elks  Association.  The  cost  is 
estimated    at    $85,000.      Noted    Jan.    15. 

Wilmington,  Del. — Magaziner  &  Potter.  137  South  Fifth  St. 
Archs.,  Philadelphia,  Penn.,  are  preparing  plans  for  altering 
the  Hanover  Presbyterian  Church,  at  18th  St.  and  the  Boule- 
vard.     The  cost  is  estimated  at  $40,000. 

+{'hevy  Chaso,  Mel. — The  contract  for  constructing  the  sani- 
tarium  for  Dr.   Benjamin  Logie,   1S36   Connecticut  Ave.,   N    W 
Washington,   has  been  awarded   to  JAMES  L.   MARSHALL    700 
10th    St..    N.    W.    Washington.      George    P.    Hales,    1406    Tenth 
St.,  N.  W.,  Washington,  is  the  Arch. 

Washington,  D.  C — C.  E.  Webb.  Arch.,  523  Ninth  St..  is 
preparing  plans  for  the  erection  of  the  Jewell  hotel  on  North 
Capitol  St.     The  cost  is  estimated  at   $80,000. 

+  1  ;ikiiiN.  \v.  Ya. — The  contract  for  erecting  the  new  school 
has  been  awarded  to  the  KING  LUMBER  Co..  Charlottes- 
ville,   Va.      The   cost    is   estimated    at   $100,000. 

Ma.on,  Ga. —  W.  L.  Stoddard.  31  Union  Square,  New  York, 
has  been  selected  as  Arch,  to  prepare  plans  for  the  12-storv 
bank  and  office  building  for  the  Citizens'  National  Bank.  The 
building  will  be  located  at  Third  and  Cherry  Sts.,  and  is  esti- 
mated   to   cost    $200,000.      Noted    Feb.    12. 

Rome.  Ga. —  (Official) — McCormick  &  Fahv,  Cherokee  Life 
Bldg.,  have  been  selected  as  Archs.  for  the  Flovd  Countv  Home 
Building. 

■fDristol,    Tenn. — The     contract    for    erecting  the    central 

building    for    Emory    &    John    College    has    been  awarded    to 

JOHN    R.    PETTYJOHN    &    CO.,    Lynchburg.    Ya.  The    cost    i< 
estimated    at    $100,000. 

Berea,  Ohio — Bids  will  be  received  until  noon.  Mar.  2.  by 
J.  S.  Simpson.  Clk..  Board  of  Education,  Berea.  for  the  con- 
struction of  a  high  school.  William  H.  Nicklas,  1900  Euclid 
Ave.,    Cleveland,    Ohio,    is    the    Arch. 

+  i  incinnati,  Ohio — The  general  contract  for  the  construc- 
tion of  the  special  contagious  building  for  the  General  Hospi- 
tal, has  been  awarded  to  the  OHM  P.PILIUNG  \-  CONSTRUC- 
TION CO..    Cincinnati,    at    $43,430.      Noted    Feb.    12. 

COXTRACT    PRICE 
State    Highway* — Hartford,    Conn. 

The  following  bids  were  received  by  the  Connecticut 
State  Highway  Commissioner.  Charles  J.  Bennett,  for  thi 
construction  of  concrete,  reinforced  concrete  and  hassatnitc 
pavement  on  a  section  of  the  Boston  Post  Road  in  the  Town 
of  Orange.  Bids  were  opened  Jan.  21.  Concrete  road:  (A) 
O'Brien  Construction  Co..  Grand  Central  Terminal.  New  York 
N.  Y.;  (B)  Louis  Longhi  &  Bros.,  Torrington,  Conn.;  (C) 
Bristow  Bros.  &  Knowles  Corporation.  Naragansett  Pier.  R.  I.: 
(D)  C.  W.  Blakeslee  &  Sons,  New  Haven.  Conn.:  (E)  Frank 
Arrigoni  &  Bro.,  Middletown,  Conn.:  iFi  Baker-Bonner  Co., 
is  Bast  41st  St..  New  York.  N.  Y. ;  iG)  Pierson  Engineering 
&  Construction  Co..  Hartford.  Conn.:  1 11  i  Charles  T.  Eastburn 
i'o..  Mt.  Vernon.  N.  Y. ;  (I)  Union  Paving  Co.,  Schenectady; 
(J)  Joseph  Mascetti.  Torrington.  Conn.:  iKl  A.  D.  Bridges 
Sons.  inc.  Hazardville,  Conn.;  (L)  Stobough  Contracting  Co 
1    Madison    Ave.    New    York.    X.    Y 

Reinforced-concrete  road:  iAi  O'Brien  Construction  Co., 
Grand  Central  Terminal,  New  York.  N.  Y.:  il'.i  Louis  Longhi 
&  Bro..  Torrington.  Conn.:  id  Bristow  Bros.  &  Knowles  Col 
poration,  Narrangansett  Pier,  R.  I..  (D)  C  W.  Blakeslee  & 
Sons.  New  Haven,  Conn.;  (E)  Frank  Arrigoni  &  Bro.,  .Middle- 
town.  Conn.;  (P)  Barker-Bonner,  inc.,  Xcw  Fork,  X.  Y.:  (G) 
Pierson  Engineering  &  construction  Co.,  Hartford,  Conn.;  ill' 
Charles  T.  Eastburn  Co.,  Mt.  Vernon,  x.  y..  in  Union  Paving 
i'o..  Schenectady,  X.  Y  :  (J)  Stobough  Contracting  Co  I 
Madison   Ave.   New    York 

Hassamlte  road:  (A)  Connecticut  Hassam  Paving  Co., 
New  Htven,  Conn  (B)  C.  W.  Blakeslee  &  Sons,  New  Haven 
Conn. 
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Toledo,  Ohio — The  Building  Committee  of  the  Board  of 
Education,  is  considering  the  expenditure  of  about  $5UO,ouo 
for  school  buildings  as  follows:  Cherry  school,  $130,000; 
Nebraska  school,  $160,000;  addition  to  Raymer  St,  school,  $60,- 
000;  addition  to  Walbridge  school,  $S0.O00;  miscellaneous  ad- 
ditions,  $60,000. 

+«.r!inil  Rapids.  IHich. — The  general  contract  for  the  con- 
struction of  a  nine-story  and  basement  hotel  for  the  Old 
National  Bank,  has  been  awarded  to  the  GEOUGK  A.  FULLER 
CO.,  140  South  Dearborn  St.,  Chicago,  111.  The  estimated  cost 
is  $1,000,000. 

+Chieago,  III. — The  masonry  contract  for  the  two-story  and 
basement  office  building  for  Eiger  Bros,  has  been  awarded 
to  E.   F.  ACKERMAN,   :il4»   Lowe  Ave. 

Beloit,  Wis. — Shattuck  &  Hussey,  Archs.,  Chicago,  111.,  are 
preparing  plans  for  the  construction  of  a  T.  M.  C.  A.  building 
The  estimated  cost  is  $100,000. 

Green  Bar,  Wis. — The  Green  Bay  Lodge,  No.  359,  Loyal 
Order  of  Moose,  has  purchased  a  downtown  site  and  will 
erect  a  new  building,   to  cost  $65,000. 

+  Hartford,  "Wis. — The  general  contract  for  the  construc- 
tion of  the  high  school,  lias  been  awarded  to  the  HUM  EL 
C<  INSTRUCTION  Co..  Milwaukee.  The  estimated  cost  is  $42,- 
000. 


Mil 


htield,    Wis. — Gustav    Krasin,     Arch.,      has      completed 
the    construction    of   a    two-story    extension    to    the 


plans 

high    school. 

Raeine,  Wis. — Chandler  &  Parks,  Archs.,  400  Maine  St., 
have  been  engaged  to  prepare  plans  fo  ra  new  school  to  be 
erected  in  West  Racine.  It  will  be  of  brick  and  stone,  two- 
story  and  basement,  165x150  ft.     Cost,  $100,000. 

Superior,  Wis. — E.  W.  Barber,  Arch.,  will  complete  plans 
soon  for  a  four-stoi  v  and  basement,  piessed  brick  and  stone, 
T.  M.  C.  A.  building,   100x120  ft.     The  estimated  cost  is  $85,00u. 

+Kansas  City,  Mo. — The  contract  for  the  construction  of 
the  administration  building  of  the  Christian  Church  Hospital, 
has  be.  n  awarded  to  the  JOE  HOLL.INGER  CONSTRUCTION 
CO.,  New  Nelson  Bldg.,  Kansas  City,  Mo.     Noted  Jan.   29. 

+Kansas  City,  Mo. — The  contract  for  the  construction  of 
the  meicantile  building  at  10th  and  Walnut  Sts.  for  F.  C. 
Bounds,  liin'.i  Main  St.,  has  been  awarded  to  GEORGE  H.  SIED- 
HOFF    CONSTRUCTION    CO.,    302    Finance    Bldg. 

+  iti-.ii-i|i.  Tex. — The  contract  for  the  erection  of  the  school 
building  here  has  been  awarded  to  C.  D.  Patterson,  of  Bishop, 
at  $39,293.     Noted  Jan.   29. 

Carlsbnd.  Tex. — Plans  are  being  prepared  by  the  Board  of 
Managers  of  the  State  Tuberculosis  Colony,  for  improvements 
costing  $43,350.  This  will  include  a  heating  and  electric- 
light  plant  to  cost  $10,000.  Charles  W.  Hobbs  and  George 
J.    Bird    aie    members    of    the   Board. 


+  Ilouston,  Tex. — The  Texas  Co.  has  awarded  tin-  cont 
for  the  construction  of  the  12-story  office  building  tu 
Ol-loRGIO  A.  KI'I.LKl;  CONSTi  ;l'i  "I'loN  CO.,  New  York, 
building  will  cost  about  $700,000.      Noted  Jan.   15. 

Yur.ia,  Aria: Bids   will  be  received   until   3  p.m.,   Mar.  : 

the  Board  of  Education  of  the  Yuma  High  School  District 
the    construction    of   a    high    school,    at    Yuma.      It    will    be 
stories  and  basement.     The  estimated  cost  is  $45,000.     Les»i 
&  Kibby,  Phoenix,  Ariz.,  are  the  Archs. 

Tempe,  Ariz. — The  Tempe  school  district  No.  3  will  en 
school    building    to    cost    $40,000,    bids    to    be    received    Mai 
Peabody    &   Smart,    9-11   Central  Bldg.,    Phoenix,   Ariz.,  arej. 
Archs. 

Seattle.   Wash. — William   Kingsley,    Arch.,    Empire   Bldf'i.. 
preparing  plans  for  a  four-story   brick   apartment   buildlii 
be  built  at  Boylston  Ave.  &  John  St.,  at  a  cost  of  $125,000. 

Tacoma,  Wash. — A  gymnasium  costing  $1000,000  wil* 
erected  in  connection  with  the  Stadium  High  School  .t 
Heath  &  Gove,  National  Realty  Bldg.,  are  the  Arch.  Bidioi 
construction  will  be  advertised  about  Apr.   15.     Noted  Dei.J 

+The  Dalles,  Ore. — The  County  Court  has  awarded* 
contract  for  completing  the  Wasco  county  courthouse  ten, 
BOTAJOHN-ARNOLD  CO.,  Portland,  at  $37,944. 

Bakerslield.  Calif. — Bids  will  be  received  by  the  Cot! 
Clk.,  until  Mar.  6,  for  the  erection  of  the  jail  building 
cost   $150,000. 

Los  Angeles,  Calif. — Morgan,  Walls  &  Morgan,  Archs.,  ai 
Nuys  Bldg.,  have  completed  plans  for  a  12-story,  office  b  i 
ing  to  be  erected  at  Seventh  and  Broadway  for  the  j. 
Building  Co.,  of  San  Francisco.  It  will  have  steel  frit 
reinforced  concrete  and  hollow  tile  floors  slabs,  53x14  fl 
Cost  estimated  at  $450,000. 

CONTRACT    PRICE! 

West  40th  St.  Pier — New  York,  N.  Y. — Bids  were  rect* 
Jan.  21  by  R.  A.  C.  Smith,  Comr.  Docks,  Dept.  Docks  n. 
Ferries,  for  Contract  No.  1401,  Class  2,  providing  fors, 
construction  of  the  tilled  in  portion  of  the  new  pier  m 
foot  of  West  46th  St..  North  River,  from  (A)  Holbrook,  tio 
&  Rollins  Corporation,  331  Madison  Ave.,  New  York;  (B)  4 
win  Construction  Co.,  251  Fourth  Ave.,  New  York;  (C)  Sit, 
&  Triest,  Woolworth  Bldg.,  New  York;  (D)  Oscar  Da 
Co.,  Woolworth  Bldg.,  New  York;  (E)  United  States  Rlt> 
&  Improvement  Co.,  Ill  Broadway,  New  York;  (F)  Plml 
Construction  Co.,  41  Park  Row,  New  York;  (G)  MacAim 
Bros,  Co.,  11  Pine  St..  New  York;  (H)  L.  A.  Burke  &  Sor  J: 
West  42nd  St.,  New  York;  (I)  W.  P.  Seaver,  322  Fifth  * 
New  York;  (J)  John  Monks  &  Sons,  S2  Beaver  St.,  sY 
York;    (K)  G.  B.  Spearin.     The  item  bids  were  as  follows: 


(A)     Coffer-dam  (construction  and  removal) 

tandard 'Steel  sheet  piling *s?°5 
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120,000  lb.  splice  plates,  braces,  anchor  and  anchor 
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»Chas.  Gordon,  Arch..   L.  A.  Investment  Bldg..  has  awarded 

h  contract    to   the   DUTRO   WREX   CO.,    Van  Nuys  Bldg.,    for 

|U    construction    of    the    12-story    hotel    on    South    Spring    St. 

-    Verne    H.    Carter.    Consolidated    Realtv    Bldg.      It    will    be 

I1I6S  ft.  and   will  cost  $300,000.      Noted  Jan.   1. 

•Modesto,  Calif. — The  general  contract  for  the  construc- 
jm  of  the  Modesto  Theater,  has  been  awarded  to  A.  L. 
|U/\'ERSTON,    Modesto,    at    ?50,000. 

;  San  Francisco,  Calif. — Albert  Parr.  Arch.,  Foxcroft  Bldg., 
commissioned  by  the  Chilean  government  to  prepare 
ins  for  the  building'  to  be  erected  at  the  Panama-Pacific 
|:position.  The  structure  will  be  of  frame  and  concrete  and 
st  ?75.000. 

,  Montreal,  Que. — Bids  will  be  received  about  Apr.  1,  bv  H. 
Iinlop  &  Morrison,  Archs.,  454  Old  Birks  Bldg.,  Montreal,  for 
je  construction  of  an  office  building  on  Phillips  Place.  The 
jtimated  cost  is  $200,000. 

Montreal.  Que. — The  Belding  Paul  &  Corticelli  Co.,  185 
hearer  St.,  Montreal,  is  having  plans  prepared  bv  H.  Stone, 
!-ch..  st  St.  Francis  Xavier  St.,  for  a  building-.  The  estimated 
St   is   $100,000. 

tQoehee,  Que. —  (Official) — The   contract  has  been  awarded 
the    McARTHUR   CONCRETE    PILE    &    FOUNDATION   CO.. 
Pine    St..    New    York,    for   the    concrete    pile    foundations    of 
e  new  Canadian  Bank  of  Commerce  Building,   Quebec. 

Ottawa.  Ont. — Plans  have  been  prepared  by  "W.  B.  Garvock, 
•Ch.,  Creighton  St.  school,  for  the  construction  of  additions 
Hopewell  St.  school.     The  estimated  cost  is  $85,000. 

Windsor,  Ont. — Plans  are  being  prepared  by  J.  W.   Wilson, 
rch.,    Penobscat    Bldg.,    Detroit,    Mich.,    for    the    construction 
an  eight-story  hotel  at  Outellette  and  Park  Sts.     The  esti- 
|eted  cost  is  $300,000. 

I\D(  STldAL    NOTES 

The  National  Transit  Co.,  Oil  City,  Penn.,  has  closed  a  con- 
tact for  oil-pumping  machinery  which  is  one  of  the  largest 
J'er  placed  for  this  class  of  work.  The  contract  was  awarded 
I,  the  Penn-Mex  Fuel  Co.,  which  operates  in  the  Tampico 
listrict  of  Mexico.  The  capacity  of  the  raw  pumping  plant 
ill  be  42,iiO0  bbl.  every  24  hr.  In  an  article  in  the  "Oil  City 
lerrick,"  it  is  stated  that  part  of  the  machinery  includes  one 
J)x52xfiUx36  horizontal  pumping  engine;  12xSxl2  duplex  Are 
lamp;  three  7',2x4V.xlO  duplex  boiler-feed  pumps;  one  1000- 
|p.  open  feed-water  heater:  two  12x18x4 '4x18  horizontal  com- 
pund  duplex  water-line  pumps:  two  oil  heaters,  "California 
"';  four  60x16  return  boilers;  81-xl0  oil  engines  and  com- 
llete  electric  plant.  The  Penn-Mex  Fuel  Co.  has,  it  is  stated, 
Jells  with  a  producing  capacity  of  15,000  bbl.  daily.  The 
|il  Is  to  be  pumped  from  the  wells  to  the  coast,  a  distance  of 
1  miles,  where  facilities  will  be  provided  for  pumping  directly 
I)  tank  steamers.  It  is  estimated,  approximately,  125  carloads 
|f  material   will    be   shipped   to   complete   this  contract. 

It  is  worthy  of  more  than  passing  notice  that  the  oil- 
Iroducing  company  carefully  investigated  existing  installa- 
tions built  by  the  National  Transit  Co.  before  committing  so 
Inportant  a  contract  to  its  charge.  The  success  that  the  Oil 
I'lty  company  has  had  with  its  pumping  systems  in  Cali- 
fornia and  its  long  experience  in  building  oil-pumping  ma- 
|hlnery    were    important    factors    in    awarding    the    work. 

Ticket  llootlis  to  be  Ised  on  the  New  Subway — The  Public 
ervlce  Commission  for  the  First  District  has  decided  that  the 
method  of  control  for  all  principal  stations  on  the  new  sub- 
fay  lines  to  be  operated  by  the  New  York  Municipal  Ry. 
lorporation  shall  be  by  ticket  booths  and  choppers  instead 
f   turnstiles. 

The  Independent  Pneumatic  Tool  Co.,  Thor  Bldg..  Chicago, 
11.,  announces  the  appointment  of  District  Managers  as  fol- 
)W9,  effective  Mar.  1:  Pittsburgh  District — R.  T.  Scott.  1208 
'armers'  Bank  Bldg..  Pittsburgh,  Penn.;  Southern  District — 
'.  H.  Charbono.  162!t  Candler  Bldg.,  Atlanta.  Ga.  The  company 
nanufactures  a  full  line  of  air  and  electric  drills,  reaming, 
applng,  woodboring  and  grinding  machines  and  pneumatic 
Ivetlng,   chipping,   calking  and   flue   beading   hammers. 


New  Subway  Cars — An  order  for  100  new  steel  cars,  ap- 
proved by  the  Public  Service  Commission,  has  been  placed  by 
the    New   York   Municipal    Rv.   Corporation. 

The  car  bodies,  which,  together  with  the  trucks,  will  be 
furnished  by  the  American  Car  &  Foundrv  Co.,  are  to  cost 
$6119  each  and  the  trucks  $450.  Deliveries  are  to  begin  in 
August  and  must  be  completed  bv  December.  1914.  The  200 
motors  will  cost  $1100  each.  They  will  be  supplied  by  the 
General  Electric  Co.  The  Westinghouse  Co.  will  furnish  the 
control  apparatus,  at  a  cost  of  $975  a  set,  and  the  air  brakes 
for  $776  a  set  plus  $135  a  set  for  the  empty-  and  load-brake 
attachments.  The  new  cars  will  be  67  ft.  long,  15  ft.  7  in. 
longer  than  those  now  in  use  and  about  15  in.  wider,  a  width 
of  10  ft.  The  seating  capacity  will  be  almost  double.  Dur- 
ing rush  hours  the  present  cars  seat  44  persons;  the  new 
will  accommodate  78  persons.  In  nonrusn  hours  the  present 
cars  seat  46  persons,  while  the  new  cars  will  have  room 
for  9S. 

CONTRACT    PRICES 

Barge  Canal  Work — Albany,  N.  Y. — Bids  were  received 
Feb.  3,  by  Duncan  W.  Peck,  Supt.  Pub.  Wks,  for  Contract  No. 
1S-A,  completing  Erie  Canal.  Section  4.  from  Mindenville  to 
Little  Falls,  from  (A)  I.  M.  Ludington's  Sons.  Inc..  Powers 
Bldg..  Rochester.  N.  Y.;  (B)  New  York  State  Dredging  Cor- 
poration. Powers  Bldg..  Rochester.  N.  Y. ;  (C)  Engineer's 
Estimate.      The  item  bids  were  as   follows: 

BARGE  CANAL  WORK,  ALBANY,  N.  Y. 

Contract  No.  1S-A 

\  B  C 

Clearing  (lump  sum) $200.00  $200.00  $200.00 

902,000  cu.yd.  excavation 1 .  79  1 .  52  1  40 

178,400  ou.yd.  embankment 0.  IS  0  IS  0   15 

2240  cu.yd.  lining 1.75  1.75  1.50 

370  cu.yd.  puddle 3.00  3.00  2.50 

1  M  ft .b.m.  lumber,  yellow  pine 72.00  70.00  60  00 

IS. sill)  lin. ft.  foundation  piles 0.35  0.36  0.30 

135 .6  M  ft.  b.m.  wooden  sheet  piling 72.00  70.00  60.00 

19.700  cu.yd.  second-class  concrete 9.00  7.50  7.50 

460  cu.yd.  drv  retaining  wall,  including  coping.  2.16  1.80  1  SO 

33.650  cu.yd.  wash  wall 2.50  2.50  2.50 

240  sq. yd.  second-class  stone  paving 2.00  1.50  1.50 

100  sq. yd.  cobblestone  paving 1.20  1.00  1  00 

1330  cu.yd.  second  class  rip-rap 4.20  4.20  3.50 

140  cu.yd.  third-class  rip  rap 3.50  3.60  3.00 

2750  cu.yd.  fourth-class  rip  rap 3.00  3.00  2  50 

313,145  lb.  4S-in.  c.i.  pipe  and  specials 0.003  0.0025  0.0025 

60  lin. ft.  12-in.  vitrified  pipe 0.60  0.50  0.50 

520  lb.  structural  steel 0.06  0.05  0  05 

400  lb.  metal  reinforcement 0.04  0.04  0  04 

1900  lb.  iron  castings,  plain 0.03  0.03  0.03 

44IX)  lin.ft.  wooden  fence 0.30  0.25  0.25 

1650  lin. ft.  wooden  fence,  reset 0.20  0.17  n   17 

100  lin.ft.  w.i.  pipe  railing 1.00  1.00  1.00 

3  removing  old  bridge  superstructures  (each) .  .  100.00  100.00  100.00 

Maintaining  highway  traffic  (lumpsum) 900.00  750.00  750  00 

8  removing  buildings  (each) 10.00  10.00  10.00 

Coffer  dams,  pumping,   bailiug  and  draining 

(lumpsum) 42,000.00    42,000  00    35,000  00 

Setting  coping  stone  (lump  sum) 20 .  00  20  00  20.00 

Totals $1,991,811  $1,717,757  $1,591,536 

♦  Sewers — Fairport.  N.  Y. — Bids  were  received  bv  R.  L. 
Williams,  Village  Clk.,  Feb.  11  for  sewer  construction 
cording  to  plans  prepared  by  C.  F.  Fisher.  Village  Engr., 
from  (A)  JOHN  PETROSSI  CO.,  Rochester,  (awarded  eon- 
tract);  (B)  A.  J.  Shaw.  Jr..  Batavia;  (Cl  Nicolo  Desiderio, 
Rochester;  (D)  B.  F.  Cowles,  Rochester;  ii:i  u.  \v.  Reilly, 
Saranac  Lake;  (F)  Bishop  Construction  Co..  Rochester;  (G) 
Bruno  Pizzimenti.  Seneca  Falls;  (H)  Frontier  Const  ruetnni 
Co.,  Buffalo:  (I)  E.  W.  Walsh.  Elmira;  i.Ii  C  T.  Bookway, 
Syracuse.  iKl  New  York  Sewage  Misposal  <'o..  New  York; 
(L)  William  II.  Sours,  Rochester:  (Ml  Frank  Costurer,  Roch- 
ester; (N)  Prodisi  Pasquale,  East  Rochester.  The  item  in. Is 
were  as  follows: 
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Intercepting  Sewer  and  Levee 

BIDS  OPENED  MARCH  31,  1914.  Memphis,  Tenn. 

Sealed  bids  will  be  received  }y  the  City  Clerk  of  Memphis, 
Tenn.,  until  12  o'clock  noon,  Tuesday,  March  31st,  1914,  for  the 
Gayoso  Intercepting  sewer,  2800  ft.  15-ft.  circular,  5000  ft. 
liy2-ft.  circular,  1150  ft.  8-ft.  circular,  760  ft.  6-ft.  circular, 
together  with  outfall  and  necessary  manholes.  Of  above,  2000 
ft.   of  15-ft.   section   is   in   tunnel. 

Huling  Intercepting  sewer,  1950  ft.  16-ft.  circular,  1000  ft. 
8-ft.  circular,  270  9x10  rectangular  80  ft.,  8x14  rectangular  50 
ft.  special  section,  together  with  outfall  and  necessary  man- 
holes.     Of   above,    1700    ft.   of   16-ft.    section   is   in    tunnel. 


Levee  wall  and  sheeting:  3850  cu.  yds.  of  reinforced  cor 
crete  wall,  2000  tons  steel  sheet  piling,  15  to  60  ft.  length: 
65,000    cu.    yds.    stripping. 

Specifications  and  plans  may  be  had  from  J.  H.  Weathei 
ford,  City  Engineer.  A  deposit  of  $50.00  will  be  required  fc 
each  set  of  plans.  A  certified  check  on  a  Memphis  Hank  fc 
$5000.00  will  be  required  on  each  interceptor  and  a  $1,00 
check   on   the   levee   wall  and   sheeting. 

The   right  is  reserved  to  reject  any  and  all   bids. 

By  the  Board  of  Commissioners  of  the  City  of  Memphi 
Attest:   C.  C.  PASHBY,  E.  H.   CRUMP,  Mayo:  I 

City  Clerk.  J.   II.    v\  EATHERFORD,  City  Engineei 


CONTRACT  PRICE 
Knpiil  Transit  System — New  York,  N.  Y. — Bids  were  re- 
ceived by  the  Public  Service  Commission,  Feb.  16  for  the 
reconstruction  of  the  Steinway  Tunnel,  Route  26,  from  (A) 
Rapid  Transit  Subwav  Construction  Co.,  165  Broadway,  New 
York;  (B)  Snare  &  Triest  Co.,  Woolworth  Bldg.,  New  York; 
(C)  Degnon  Contracting  Co.,  60  Wall  St.,  New  York.  The 
item   bids  were    as   follows: 

RAPID  TRANSIT  SYSTEM.  NEW  YORK,  N.  Y. 

R(  IUTE  26,  STEINWAY  TUNNEL 

(General  Construction) 


50  cu.yd.  earth  excavation  above  mean  high  water 

500  cu.yd.  backfilling  shaft  No.  3 

50  cu.yd.  earth  excavation  below  mean  high  water. 

5n  cu.yd.  rock  excavation 

8150  cu.yd.  tunnel  excavation 

5400  cu.yd.  concrete  masonry 

000  cu.yd.   concrete  masonry  for  present  tunnel 

floor 

60   cu.yd.    protective   concrete    masonry    outside 

water  pipe   

200  cu.yd.  removal  of  concrete  masonry  in  tunnel . 

100  cu.yd.  rubble  stone  masonry    

560  cu.yd.  dry  rubble  masonry 

50  cu.yd.  brick  masonry 

1850  cu  yd.  removal  and  disposal  of  old  masonry.    . 

Ml  cu  v<!  hollow  terra-cotta  brick  masonry 

310(1  bbl.  grout  of  Portland  cement 

100  cu.yd.  broken  stone  or  gravel 

500  sq.yd.  waterproofing,  1-ply 

100  sq.yd.  waterproofing,  2-ply 

500  sq.yd.  waterproofing,  3-ply 

8400  sq.yd.  waterproofing,  4-ply 

100  sq.yd.  waterproofing,  5-ply 

100  sq.yd  waterproofing,  6-ply 

Inn    . i  yd.  waterproofing,  dry  ply    

Inn  cu  vi  1    bnrk  in  asphalt  mastic 

100  lin.fi    vitrified  dram  pipe,  12-in 

10U  lin.ft    vitrified  drain  pipe,  10-in 

100  III)  ft    vitrified  drain  pipe,  8-in 

kid  lin  ft    vitrified  drain  pipe,  i.  in 

itrified  ilniin  pipe,   l-in 


C 
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ROUTE  20,  STEINWAY  TUNNEL 


Station  Finish 


500  sq.ft.  white  glazed  tile 

37911  sq.yd.  hydrolithic  plastering 

liOO  sq.yd.  plastering  on  expanded  metal  lath 

41(1  sq.yd.  stucco,  on  expanded  metal  lath 

7so  sq.ft.  concrete  floor  on  soil 

97110  sq.ft..  concrete  floor  finish 

1410  lin.ft.  cement  base  and  cove 

300  lin.ft.  cement  coping  on  parapet  walls 

570  cu.ft.  brick  masonry 

44  lin.ft.  iron  railing,  straight 

170  sq.ft.  iron  railing,  on  bevel 

1  each  high  gate 

305  lin.ft.  wood  railing  temporary 

130  lin.ft.  oak  hand  rail 

047(1  sq.ft.  wood  framing  for  walls  and  partitions, 

350  lb.  anchor  bolts  for  wood  framing 

3HIHI  sq.ft.  wood  framing  for  roofs 

31100  sq.ft.  wood  furring  for  ceilings 

0500  sq.ft.  wood  sheathing  and  roof  boarding.  .  .  . 
540  sq.ft.  wood  floor  including  framing 

2  ticket  booth  equipment  (each) 

1  marquise  (each) 

9  metal  doors  (each) 

15  wood  doors  (each) 

4  switchboard  and  panelboard  doors  (each) 

19  windows  and  frames,  double  hung  (each) 

2  windows  and  frames  lunged  (each) 

300(1  sq.ft.  tin  roofing  and  flashing . 

200  lin.ft.  galvanized  gutters  and  leaders 

1  skylight  (each) 

1420  sq.ft.  crimped  galvanized  iron 

1230  sq.ft.  galvanized  iron  louvres  and  frames.  .  .  . 
1  turnstiles  (each) 

3  wood  signs  (each) 

5  enameled  iron  signs  (each) 

1  illuminated  signs  (each) 

1180  sq.yd.  painting 

6  door  checks  (each). 

701)1)  lin.ft.  electric  conduits  w.i.  J  in 

720  lin.ft.  electric  oonduits  w.i.  1  in 

2(1(1  lin.ft.  electric  conduits  w.i.  H  in 

811)  lin.ft.  electric  conduits  w  i.  1 ..  in 

750  lin.ft.  electric  conduits  w.i.  2  in 

150  lin.ft.  electric  conduits  w.i.  2',  in 

Kill  lin  ft    electric  conduits  W  i    3  ill 

501)  lin  II    embedding  existing  conduit      

375  c.i.  outlet,  boxes ■ 

12  c.i.  pull  boxes 

6  c.i.  snap  switch  receptacles 


$1.00 
3.50 
1  50 
2.00 
0.25 
0.15 
0.25 
0.50 
0  50 
5.00 
3.00 
250 . 00 
0.50 
1.00 
0.10 
0.10 
0.15 
0.10 

0  15 
1.00 

500 .  00 
300 . 00 

8 

75,00 

Ml  llll 
511   llll 

:n 

0.25 

1  00 

loo.oo 
0.20 
1.25 
500.00 
10  1)0 
10.00 
300.00 

II  HI 
10.00 
0.35 
II  111 
0  45 
0.50 
0.60 
0.70 
ii  BS 
ii  20 
0.50 
1.00 


1.60 
2.00 
0.20 
0.15 
0.40 
0.40 
0.50 
5.00 
1.50 
200  00 
0.80 
0.60 
0.10 
0.04 

0  15 
0.10 
0.10 
0.35 

25(1  (III 
150.00 
70 ,  00 
30.00 
40.00 
15.00 
12.00 
0.15 
1.00 
50  00 
(I  15 
(I    Ml 

25(1  00 
30  00 
10.00 
2011  nil 
0.40 
Hi  00 
(I  20 
II  30 
(1  40 
II  4(1 
0.60 
0.70 
1.00 
0.30 

1  on 
5  no 


heater  b. 


tck  boxes 
etc  stairways 
lirway  landings 


i  sides  of  stairs      

■  wall  string     . . 

i  stair  landings  at   Street 


ngs  at  street    le\  el 


281 n    tread  « ten  atairwoj 

f  .   ,|ii    n len    tail  «  aj  landing 

I  M    ii    I II  ..ii..  i  lumber,   tairwayi  and  land- 
ing 

R 1,  i. I .1  ..  i    "..  Vvi       '  hi""  (lump   no. 

Rough  plumbing,  I  Irand   <  'ontral     U lump 


mil 


i  plumbing  Bxtun  boi  I    (I p   urn) 

i  |.l hing  fixtun    ,  Is    ll oai  h) 

I    |.lmnl..in'   I , ll) 

i     In '• in 

'  (i  , 

Ii    IIOOI Mi„   1,1 

' "I .      '  til 

186  1 I    i".   I'M" 

il "i 

.    ,    ,       ,,,     I.,  I. , 

I        - I  'l!  i 

' ih 

d   

,  |i 

,  i.i 

3  wall   lh,,.c.       M    ,.  ll) 

,,  !   . 


II  5(1 

Ill  llll 

HI   00 

20  no 

II)    110 

3d  no 

3(1   ,, 

10    (111 

.Mi  no 

.'111  n. 

2    00 

1    50 

II  , 

1    .Ml 

1   no 

1    61 

1    0(1 

n   Hi 

n    ■ 

II   75 

1   .Ml 

(I   25 

11   50 

1    llll 

0   50 

"   ' 

O  25 

1    llll 

2  no 

1  .' 

3   nil 

1    50 

II  ,1 

3   0(1 

1    III 

1   no 

0  .in 

1     nil 

0  on 

1   no 



3  no 

n  BO 

II  ll 

1   nn 

II    HI 

0  a 

l.il   nil 

Til  nn 

loo.  m' 

1000    n" 

1000  no 

1200.01 

'in  in    no 

1000  nn 

I    'MM    IK 

100  110 

HID    00 

inn  no 

' 

i  iO  nn 

,n   nn 

inn  nn 

3 i 

1    1  "     1  '1 

Hill   nil 

i 

■  ii    nn 



MM 

'.'  ml 

1       ,,l 

3   nn 

1.00 

1       1'    ' 

;    nn 

■   nn 

1       ,'" 

3  no 

,„■ 

1       ll.'l 

1,00 

1       .'.1 

,   nn 

'MM 

In   nil 

' 

-    nn 



'Mil 

....  in' 



2  00 







,1    .Ml 

"Ill 

130,181 
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[ICE  CHANGES  AND  THE  BUSINESS  OUTLOOK 
,3  is  heard  about  improved  business  conditions,  but 
lis  more  practical  evidence  of  it;  orders  are  coming  in 
J'requently.  Business  is  by  no  means  normal;  still  it  is 
Itter  than' at  the  first  of  the  year,  or  than  it  was  even  a 
I  ago  The  efforts  which  were  made  in  January  to  boom 
J  mav  be  having  their  effect,  but  it  seems  as  though 
|sa  were   on   a    better  basis   than   it    was   then. 

I  construction  is  still  inactive,  but  in  the  Middle  YS  est 
j  the  South,  there  are  many  small  projects  coming  up 
i  will  keep  contractors  busy  throughout  the  summer. 
lag  work.  too.  in  the  Mississippi  Valley  is  progressing 
Iblv.  East  of  the  Alleghenies,  there  is  a  check  on  all 
]  of' construction,    save   in    some    favored    localities    where 

II  conditions  have  made  much  new  work,  or  where  work 
1-en  planned  for  a  long  time  and  is  still  going  forward. 
Ulneers  of  high  standing  as  well  as  numerous  young 
ji  the  field  are  out  of  employment,  and  there  seem  to  be 
(lien  looking  for  work  than  at  any  time  in  a  dozen  years. 
brs,  too,  are  seeking  work,  and  it  is  probable  that  the 
If  wages  paid  on  outside  construction  work  will  be  re- 
I  this  year. 

I  Btee]  Industrv  continues  to  improve.  The  leading  pro- 
lin  the  country  is  operating  its  ingot  mills  to  more  than 
|>f  capacity,  while  an  independent  producer  making  a 
lined  product  going  to  general  consumers  other  than  the 
lids,  is  operating  to  90  <r  of  capacity.  That  the  unfilled 
1  of  the  United  States  Steel  Corporation  should  increase 
)  tons  at  the  end  of  January  was  gratifying.  The  lndi- 
Is  are  that  the  February  increase  will  be  as  large,  even 
Ih  shipments  are  being  made  in  larger  volume.  Railroads 
till  buving  sparingly,  although  Western  roads  have 
I  orders  for  a  considerable  tonnage  of  rails  and  several 
rn  as  well  as  Western  lines  have  put  out  inquiries  for 
in  spite  of  the  fact  that  the  idle  cars  of  the  railways 
1,000.  .  . 

■•uctural  steel  is  fairly  active,  there  being  a  number  of 
ngs  calling  for  fair  tonnages,  a  new  Mississippi  River 
>  calls  for  more  than  16,000  tons,  and  the  requirements  in 
»ar  future  for  subways  in  New  York  will  be  something 
0,000  tons.  There  is  a  prospect  that  some  pig  iron  may 
ported  into  the  United  States,  on  the  east  coast,  from 
Scotia,  and  on  the  west  coast,  from  India:  these  may 
a  temporary  effect  on  prices,  even  though  the  tonnage 
.'ed  will  be  small.  ,  .    ,. 

inufacturers  of  cement  in  the  West  reduced  quotations 
eeks  ago.  and  in  a  fortnight  had  received  sufficient  orders 
stifv  advancing  quotations  from  the  low  level.  In  the 
stocks    have    not    accumulated    during    the    winter    more 

nancial  conditions  continue  to  improve.  Many  of  the 
,1    railroads    are    able    to    refund    short-time    notes 

long-time  bonds  at.  it  is  true,  a  high  rate  of  interest, 
till  it  removes  from  the  market  a  serious  menace.  The 
trial  companies  have  not  been  borrowers,  and  it  is  prob- 
that  thev  are  going  to  finance  their  improvements  out 
irnings.    "  Monev    is    easier    for    mercantile    purposes    and 

bonds  are  in  better  demand,  although  the  rate  of  inter- 

'iliroads'Bare  making  comparatively  few  improvements, 
nanv  of  them  are  retrenching  as  much  as  possible,  con- 
ing 'the  unfavorable  weather,  until  the  rate  decision  is 
it  is  now  semiofficially  hinted  that  the  Interstate 
nerce    Commission    will    give    its    decision    some    time    in 

I.  \BOR 

Ihe  problem  or  unemployed  labor  has  been  a  large  one.  as 
■r  cltv  relief  departments  have  learned  in  striking  fashion 
Big  the  last  two  months.  The  daily  congregation  of  large 
■Si's  of  able-bodied  men  outside  of  the  gates  of  the  Ford 
lr  Car  Co.  in  Detroit  seeking  places  there  illustrates  the 
(that  a  great  many  men  are  out  of  work  who  are  trilling 
live  the  l,est   that   is  in   them    if  they  can  find  a  job. 

here  Is  practically  no  demand  for  outside  laborers  on 
KJry  con  ork,   and    it    is   believed   that    1 

lighwavs   and    surface    wok    will    have   to   accept   a 
-   In    wages    during    the    earlv    part    of   the    current    ' 

The    ruling     nil I  75    to    $2. 

existent.       There    are    rumors 
le  army   of   unemployed    will   be   led   across  the  countrj 

'trainmen    of    the    Northern    Pacific    are    to 
Is    for    higher    wages.      The    fir-al     Nnrthet 

reports,    has    advance, i    the    wages    of    men 
nlng    similar    duties    on    its    lines.       On    the    l>, •nils-.  ' 

Ins  on   the    I'ittshut 
I  m,,|.  .  '  vie  •■   and    ■■'  •  •     i"  '  paring 


Sand  and  Gravel — With  orders  on  their  books  for  thou- 
sands of  yards  the  shippers  of  sand  and  gravel  have  been 
unable  to  make  deliveries.  Their  pits  have  been  so  choked 
with  snow  as  to  make  operations  impossible. 

Sand  is  nominally  quoted  at  50c.  per  cu.yd. 

Gravel  is  firm  at  90c. @$1  per  cu.yd.,  except  for  subway 
gravel  which  is  $1.15. 

These  quotations  are  for  full  cargo  lots  of  500  cu.yd.  de- 
livered alongside  of  dock,  New  York. 

CEMENT,  LIME  AND  BRICK 
Portland  Cement — An  advance  in  quotations  in  the  West, 
ranging  from  5c  to  7c.  per  bbl.,  was  announced  early  in  Feb- 
ruary. The  sales  which  resulted  from  the  reduced  prices  were 
of  large  volume  and  manufacturers  are  confident  that  the 
highest  quotation,  which  is  less  than  the  price  current  a  year 
ago,  will  have  no  effect  in  curtailing  consumption.  In  fact, 
prospects  are  said  to  be  quite  satisfactory  and  improving.  In 
the  East,  aside  from  cutting  by  one  or  two  interests  in  the 
Lehigh  Valley  district,  business  is  better:  the  cement  mills 
are  working  as  much  as  is  usual  in  the  winter  with  stocks 
probably  lower.  The  demand  in  1914  will  be  more  diversified 
than  in  other  years,  but  this,  according  to  cement  manu- 
facturers, will  probably  mean  a  steadier  market.  Consump- 
tion is  large,  and,  while  it  by  no  means  taxes  the  capacity 
of  the  mills,  it  makes  up  in  large  measure,  for  the  cement 
now  produced  in  other  centers,  as  far  as  the  Lehigh  Valley 
district  is  concerned.  The  minimum  quotation  in  New  York 
is  $1.58  per  bbl.  for  delivery  within  lighterage  limits.  This 
is  equivalent  to  a  price  of  $1.46  Jersey  City,  and  95c.  in  bulk 
at  the  mill.  In  the  West  the  price  is  well  up  to  $1  per  bbl. 
in  bulk  at  the  mill.  The  quotations  given  below  do  not  in- 
clude the  allowance  of  40c.   for  bags  returned: 


Boston  .  .  . 
Chicago  .  . 
Cleveland 
Detroit  ..  . 


ather    In    the 
outside 


ll       w 


much     cul- 
ts   and     railways 


,,w 


1  It  I  SHED   vi  on  I.    s\\li     \\l>    GRAVEL 

i.l.,., I    •-, 1     of    the    crushing 

ll    In    M   lime    op,   1  .,  I  I'm       I  hot  I  I  I 

,       1,    ]. ■..!.,,,  1,    doubtful    if  any    real    work   can    be 
the    middle    ol     Iho    month    due    to      tl 

1  •,  i.  .-s    ni  e    11. ,i,,i  In.    stone    Is 

,    ,     full 

tiOl     I     .        NeW 

1    S0i      pi  , 
M   rate  to  Bo  ton  being  aboul    10c.  pel   ton 


F.o.b.  not 

F.o.b.  not 

including 

Including 

package 

package 

$1.32 

Minneapolis 

$1.25 

1.05 

New  York 

1.18 

1.20 

Pittsburgh    

1.05 

1.14 

St.  Paul   

1.25 

Brick — Practically  no  business  has  been  transacted  during 
the  last  fortnight,  for  the  cold  has  been  so  intense  as  to  pre- 
clude the  possibility  of  outside  work.  Ice  in  the  Kill  von  Kull 
and  adjacent  waters  has  likewise  prevented  the  shipment  of 
brick  from  Raritan  River  points. 

Prices  of  Hudson  River  common  brick  are  nominal  and 
unchanged  at  $6  (S  6.50  New  York.  For  covered  cargoes  $7@ 
7.25  is  paid.     For  yard  delivery.  Newark.  N.  J.,  $7<5>7.50  is  paid. 

Lime — Business  is  quiet,  but  prices  are  unchanged  at  97c. 
per  bbl.  for  state  common.  200  lb.  net:  $1.37  for  300  lb.  "Star"; 
$1.55  for  300  lb.  finishing:  $1.10  for  200  lb.  finishing  and  $1.72 
for    350    lb. 

Plaster  Blocks — Prices  are  without  change,  and  the  mar- 
ket  is   fairly   active,   quotations   being   as   follows: 

W.  isht.  per     Price,  per 
sq.ft.,  lb.      sq.ft..  cents 
2-in 


"  -in. 
4-in  . 


8% 
11 


7% 


These  blocks  are  made  32  in.  long  by  13  V,  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid,  but 
the    others   are    hollow. 

IROX    AND   STEEL 

PlK  Iron — Consumers  have  not  bought  as  freely  during  the 
last  month  as  was  generally  expected,  bul  there  has  be, 
fair  run  of  orders  and  the  market  is  in  much  better  shape  It 
is  evident  thai  foundries  are  not  having  as  much  business  as 
was  expected,  and  most  of  then  are  well  supplied  with  iron 
for  first-quarter  delivery.  An  indication  of  the  trend  of  the 
market  Is  furnished  In  the  sounding  by  consumers  of  blast- 
furnace interests  tor  1, rices  on  second-half  shipment.  South- 
ern iron  has  been  notably  stronger  and  is  now  selling  at 
llrmlngham. 

Revised  figures  h  compiled   bv   the     * 

.an  Iron  &  Steel  Institute  on  the  output  of  iron  for  191S.     This 
includes  all  classes  of  iron,   and   the  output    was  computed   at 

80,626, tons.      In    1912    the   output    •■  I    ions       It    is 

too  earlv   to   forecast    whethei    I  :    will    be  ex- 

or   not,   but    It    Is  ei  Idi  nl    that    th 

,,i   the  country  is  fast   catching   up  with  production. 

for    lots    Of     100    Ions    and    over    from     the    points 

named   arc   as    follov  nnatl,    Southern    Foundry    No 

|  1  i',/  1  1  50      S h<  ■  n     Foundi  y    No  N01  them 

I    No.    2,    -i  Northern    Foundrj    N 

fn  Ne-w    "fork.  Northern   Foundi  1    No    2X  Is  $13.75®  14. IB; 
Northern    Foundrj     No.    -    plain,    (14.25@14.50     Southern    iron 
,an  be  had  for  New  York  delivery  at   115      In  Chicago.  North  - 
oundry   No.  2  14.76;  Northt  rn    Foundi 

In  PI  h     bessemer  s.  lis    1  fl   basic 

:  1  r,       These    quotal  lorn     lm  h  6 
from    the    vallej     tc  rh       in    Birmingham,    southern 

Foundrj   No,  2  is  quoted  at   the  uncha  ,6    but 

during   the   month    the   pi 

Steel    Ralls     Th<     W,    tern    railways   have    mad, 
pui  chai  1  ■     ,  nd  the  1  entlj    ordered 

tons    ri,,,-,    !>,,     Illinois    Steel    Co      The    Great    Northern    also 

I     I  5,000    tot  I  Sera   Of    importance 

been  received  Eastern   fln< 

,n\   moi mmltmenta  than  thej   ai 

polled  to  until  more  definite  Info  forthcoming  rela- 
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tive    to    the    rate    decision.      It    is    evident,    however,    that    the 
requirements  for  rails  in  1914  will  be  nearly  equal  to  those  of 

(juotations  are  as  follows  for  lots  of  500  tons  and  over. 
For  lots  of  a  few  tons  higher  prices  are  paid.  Standard  sec- 
tions of  bessemer  rails  are  $2S:  openhearth  rails.  $30.  these 
quotations  being  f.o.b.  Pittsburgh.  Girder  rails  in  30-ft. 
lengths  are  536. 4u  per  gross  ton.  and  in  60-ft.  lengths,  J3S.-40, 
both  fob.  New  York.  Other  quotations  f.o.b.  Pittsburgh  for 
large  lots  are  as  follows:  25-  to  45-lb.  sections,  1.25c.  per  lb.; 
16-  to  20-lb.  sections.  1.30c;  12-  and  14-lb.,  1.35c;  S-  and  10-lb„ 
1  40c  all  in  carload  lots  and  f.o.b.  Pittsburgh.  In  New  York 
relaying  rails  are  quoted  at  S21.50<&22.  an  advance  compared 
with  last  month,  but  in  Chicago  the  price  is  unchanged  at  §24. 

Structural  Materials— Considerable  improvement  has  been 
manifest  in  the  structural  market  in  the  last  month.  A  num- 
ber of  buildings  of  fair  size  have  been  placed,  and  several 
subwav  contracts  involve  about  70,000  tons  of  material  A 
Duildiris  in  Philadelphia  will  require  9000  tons,  one  in  St.  Paul 
14,000  ton"  and  a  Brooklyn  factory  will  need  7000  tons  The 
market  is  firm,  but  fabricators  continue  to  compete  sharpl> 
for   orders. 

The  market  is  slightly .  firmer,  and  l-20„@l-25e.  Jiaseis 
quoted  at  Pittsburgh.  This  includes  I-beams  3  to  15  in  Chan 
nels  3  to  15  in  angles  3  to  6  in.,  and  tees  3  in.  and  o\ei. 
Other  quotations  arenas  follows:  I-beams  over  IS  in.,H-beams 
over  IS  in  channels  over  16  In.,  and  angles  over  6  in.,  1.30c, 
5c.  deck  beams  and  bulb  angles.  1.50c  :  hand-rail  tees, 
;utting  to   specified  lengths   is   charged   for   at  the   fol- 


the  base  price  on  siruciurai  uiira»i»  *».«••  '  '  „"  :r  ,,  i  ■ 
1  4Sc  per  lb.,  while  delivery  from  store  is  quoted  at  1. 
In  New  York  the  base  Is  1.36@1.41c. 

Track  applies- Business  has  been  relatively  better.  With 
a  larger  demand  for  rails  it  is  felt  that  this  1 kind  of  trade 
will  show  an  improvement.  The  Great  No. -thei  n  ha  i«en  > 
purchased  10.000  kegs  of  spikes  Prices  continue jnus uan> 
low.  and  while  1.45c  was  the  ruling  quotation  a  month  ago 
it  is  now  possible  for  many  consumers  to  secure  tn'B  PJ10^™ 
the  outside  quotation  is  1.50c.  for  large  spikes  Boat  spik es 
in  Pittsburgh  are  1.55@1.60c.  In  Chicago  spikes  are  1-&OW 
1.55c:  track  bolts  with  square  nuts.  2-.03%2;J0£at|"  V  Chi- 
bars,  1.65c.  These  prices  are  per  pound.  Tie  PlaJf,s  '"  Ln^d 
cago  are  held  at  $27*i  28  per  net  ton.  Extras  on  railroad  ana 
boat    spikes   are    unchanged"  as   follows: 

Railroad    spikes  Cen 

r,.i/  Extra     .10 

...Extra     .20 

Extra     .30 

Extra     .40 


.Extra     .80 


3.    3%,    4.    4'2    and 
:  '        !    and    4x  '  .      . . 
3.   3U,    4   and   4%x%. 

2:,x\     -._TPa 

2U.    3    and    3%xft Extra 

!x  '.      

standard  Pip* — Business  was  not  so  active  last  month  as 
earlier  this  vear.  but  the  mills  are  still  running  to  .»,,  oi 
capacitv.  The  orders  recently  have  been  for  eomparati\  el> 
small  lots,  and  no  Inquiry  for  large  tonnages  has  been  re- 
ceived. Discounts  are  fairly  well  maintained  and  unchanged 
from  last  month   as  follows: 

Black      Galvanized 

to  2-in.  steel  but  welded 

•   lap  welded 

,  12- In.  steel  lap  welded 

At    these    discounts    the    net    prices    of    pipe      per 
Pittsburgh   are   as   follows: 


71  I,'. 

Tin  .■: 

65%% 

, Cen  ts , 

Galvan- 
Black         Ized 


2.30 

1-ln 3.40 

1%-ln 

3-ln 

4-ln 


22    57 
32.16 


Black 

5-in 

6-in 40.32 

7-in 

60.00 

10-in 98.88 

11-111 $1.11 

12-ln 1.22 


43.46 
56.59 

S2.ll 
86.25 

1.60 
1  .76 


Cairt-Iroa  Pipe     The  actual  contract   toi    the   ! fl 

In    flexible   pipe  for  the  Narrows  siphon  in  New   1 
.  aced    althou 

made.     Bui  I 

ome   Into   the   mar- 

will   i  " 'v   I" 

d    the    work,      i  lompi  tltlon 

1  -In.,    $27;    6-    to    12-ln.,    $25;    16-ln,    and    upward. 

ogham,    Ala..   4-ln..   $22:   6-ln.   and    upward)    $20. 
tor  6-ln. 
•ii,.  ■  |    ton  of  2io  it.. 

blghei   in  all  market*. 
Plate*     'i  ;     m   par  ton  high 

hold- 
lle    the 
ould    not    be    surprising   if   the   work 


Quotations  are,  as  stated,  1.25c.  for  second-quartew 
livery  and  1.20c.  on  an  especially  desirable  older  for  pi'r 
shipment.  These  prices  are  f.o.b.  Pittsburgh.  Gages  il<j 
Vt  in.,  to  and  including  %  in.,  are  1.35c;  under  ft,  but  m  I 
eluding  No.  S.  are  1.40c  Plates  in  New  Y'ork  are  he 
1.41c,  although  1.36c  can  be  done  for  prompt  deliver> 
Chicago    mill   deliveries   are    1.38c,    and    from    store    1.75. 

Nails — Business    is    active    and    prices    are    slightly    hi. 
Some  fair  contracts  have  been  placed,  but  not  manv  sine,  t 
advance  in  quotation.     For  the  most  part  $1.60  basi 
to   the  largest  jobbers,   and   other   consumers   are  paving 
Pittsburgh.      To   retailers   in   less   than   carload   lots  the 
is  $1.75  for  wire  nails,  cut  nails  are  $1.70.     In  New   York, 
nails    from   store   are   $2@2.05,   and    cut   nails    are 
Chicago,  wire  nails  are  $1.93.     All  of  these  quotations  ark 
keg  of  100  lb. 

Coke — Trade  is  decidedly  more  active.     All  the  Frick  <; 
have   been   put  in   full   blast  and   it   is   expected    tha 
tion   will  soon   take   care  of  all   the  coke   that   can   b,-  ma 
the  upper  and  lower  Connellsville  regions.     The  output  it 
middle    of    February    was    about    300,000    tons    weekly,    a 
crease  of  from  7000   to   8000   tons  a  week.      Prices 
firmer,   and   sales   of   furnace    coke   are   made    at    $2 
72-hr.  foundry  coke   the  price  is  without  change  at 
per   net   ton  at  oven. 

Piling,    Steel    Sheet — Business     is    much    more    active 
some  good  contracts  have  recently  been  placed,  notably  i 
2S00   tons  for  the  46th   St.   pier  in  New  York  and   conslde  t 
piling   is   being   used    in    the    central   part    of    New    York  .m 
Prices   are   well   maintained   on   a   basis   of   1.60c.   per  lb.  , 
Pittsburgh. 

Kivets — The  market  is  steady  and  while  the  quota 
given  below  represent  the  prices  received  on  many  conti? 
still  it  is  possible  that  slight  concessions  could  be  obt 
from  these  figures  for  large  lots.  For  button-head  strut- 1 
rivets,  1.70c  Pittsburgh  is  asked:  for  cone-head  boiler  ri 
1.75@l.S0c  From  store  structural  rivets  are  2.30c.  and  I 
rivets,  2.50c.     These  prices  are  per  pound  f.o.b.  Pittsburg 

Sheets — Trade  is  excellent.  The  mills  in  the  Pitts! 
district  are  operating  to  nearly  full  capacity,  while  in  the  I 
cago  district  the  demand  is  exceptionally  large.  Prlcerj 
well  maintained,  there  being  little  or  no  disposition  be 
quotations  and  the  advance  announced  six  weeks  ago  h 
itself  given  strength  to  the  market.  Jobbers  in  New  > 
report  considerably  more  activity,  but  they  are  by  no  np 
as  busy  as  the  reports  from  the  mills  would  indicate. 
is  easily  explained  on  the  ground  that  the  large  conauml 
of    sheets    at    present    is    in    the   West. 

The    following   quotations   are    current    for   large   lots 
Pittsburgh,    and    small    lots   from    store    Chicago: 


Cents  per  pound- 


Carload  lots,  Pittsburgh    Smalt  lots,  CI 


13  and    14. 

15  and  16.  . 

17  to    21. . . 

22  and    24 


3" 


Black 
1  6  5 
1.65 
1.70 
1.75 

1     Ml 

1  85 

1  :'" 
1  95 

2.10 


Galv. 
2.00 
2.10 
2.10 
2.25 
2.40 
2.55 
2.70 
2.75 
::  <i" 
3.30 


::  IB 


Old  Material — The  volume  of  business  shows  an  Imp 
ment  and  in  several  special  lines  slightly  higher  price 
quoted.      In    some    cases    there    have    been    reductions.    1 

al   prices  are   higher   than   a   month  ago.      The 
tion  seems  to  be  smaller  and  supplies  are  less   pressing  0 
market.      Quotations    per    gross    ton    f.o.b.    New     \ 
follows: 

Heavy-melting   steel    scrap    $ 

and    flues  

No.    1    railroad   wrought    

stove    plate     

Malleable     Castings      

No.  1  machinerj    cast    

In   Chicago    the   course    of    lb.-    market    has   beei 
erally    upward    and    buying     has    likewise    been    more    n 
In    all    lines,    except    cast    scrap,    prices    an-    either    unohi 
frorn   .,  a  or  higher.      Quotations  an-  as   folloWl 

(eel    scrap       S  i   ' 


12.00  to 

to 


No     i    railroad    wi  ought     

No.  2  railroad   wrought    

No.   1   cast    snap    

nd   flues    .  

t u ral    malleable        

<i    malleable    

In    Pittsburgh    the   market    advanced    with   a    rail 

i    hii  i  •     been    i  ailed    a    1 n.      Town  i  ■ 

i.  H  and  pr  Ices    renrted  mIi 
II  i.ur     steel     scrap     »  lib  li 
.,,  k\\     slumped     back     to 
i  ap    In    Pltt8bui  i  li    per    grosu    ton    delivered 

Heavy-melt  rap      

Rei  "ii  -  

i    scrap         

■  iid    cai 

tu Igl 

M.n  .■      plate  


I to 

,  nil  to 


frrluhtl    Itnl.-      Tin     I  ■  ■  mi   Mnii  licl-sl 

r, , .i,i     il,,      Pittsburgh     DlHtrlct,     In, Iodine,     plate*,     Ktrin 

LIU 11    bill    I.     pipe     lltlllP 

|Z(.d    wire,    nail  ind     bolts    (In    * 

i.  xo<  pi   nlin 
,,,  i     too    lb.;     Vlbany,    16;    Buffalo,    II.    Boston,    18:    ■' 
I3i        CI.  v.  1  ind,    10     Col 
Cincinnati,    15;   Chicago,    18;    Denver,   Colo.,   864;    Harrli 
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4V&;  Louisville,  IS;  New  York.  16;  Norfolk,  20;  Philadelphia. 
5;  Rochester.  1 1 '  ^  ;  Richmond.  20;  Scranton,  15;  St.  Louis,  23: 
Washington,    li1-. 

Switch   Points — The   following  prices  are  named  f.o.b.   mill. 

or  switch   points   in  lots  of  ten   or  more  pairs;  for  60-lb.   rail. 

0-ft.  points.  $16.25:  15-ft.  points.  $17.50:  for  70-lb.  rail.  10-ft. 
>oints.    $1S:     15-ft.    points.     $25;    for    SO-lb.    rail,    10-ft.    points. 

25.50:  15-ft.  points.  $27. 75;  for  90-lb.  rail,  $33.50.  All  of  the 
ibove  are  furnished  with  three  rods,  except  the  10-ft.  points 
'or  60-    or    70-lb.    rail,    which    have   only   two. 

Steel    Shapes — More  activity    is   found    in   the  jobbing   trade 

ban    in    several    months.      Prices    are    well    maintained    in    all 

or  it  is  believed   that  the  lowest    figures  have  been  seen. 

•'or    small    lots    from    warehouses.    New    York    quotations    are 

is  follows: 


1  to  1%   in., 
1%   to   4  in 


Norway    bai 


round   and  square 1.90 

x    %   to   1    in 1.9m 

x    %    to    ft    in 2.10 

;       ... 3.40 


oft  steel: 

%  to  3  in.,  round  and  sq 
3  to  6  in.  x  %  to  1  in. . 
1  to  6  in.  x  H  and  ft  i 
Rods — %  and  U  in.... 
Bands — 1%    to   6xft    in.   to  No 


1.90 

1.95 
2.05 
2.00 

;.20 


and   channels — 3   to    15    in 1.95 


1.95 


Bean 

Ingles: 

3   in.    x    14    in.    and    large] 

3  in.  x    ft    in.   and    Vs    in .  a.ju 

1%    to    2%    in.    x    Vs    in 2.15 

K    to   2%   in.  x   ft    in.  and  thicker 2.05 

1    to    1 V4    in.    x     ft     in 2.15 

1  to  iy4    in.   x    %    in 2  20 


11,    to   2U    x    U    in 2.10 

1%    to   2'j    x  in 2.20 

:    3    in.    and    larger 2.10 

Chain — Prices   are   steady    and    without    change,   as   follows, 
rh' isr   prices  are    per   100   lb.,    f.o.b.   Pittsburgh: 

ft    in $7.50          %    and    ft    in 3.00 

»4     in 4.95           %     and     {}     in 2.90 

n 3.95             4     and             in 2.80 

%     in 3.40           %    and     !.':     in 2.70 

ft     in 3.20          1    to    IVi     in 2.60 

Extras   to  Above  List  per  100  lb. 
For  BB  For  BBB 

...      $1.50  $2.00 

1.25  175 


ft -in.    and    >,4  -in. . 
ft -in.    and    larger. 

Spiral  Riveted  IMpe — Prices  are  without  change.  The  fol- 
ding quotations  are  f.o.b.  factory,  freight  equalized  with 
•w  York,  being  figured  at  a  discount  of  50.  10  and  10% 
»m  list.  These  are  for  orders  amounting  to  approximately 
50.     For  large  orders,  prices  are  cheaper  by   12%    to  20%. 

Net    pi  ice    per    100    ft. 
With    bolted   joints   complete 


Thickness 
Birmingham 

' 

1  :  ilv.in- 

wire  ga  -■■ 

Plain 

Asphalted 

ized 

IS 

$19.76 

$21.48 

:  1 

is 

2.1.  10 

87.  H 

16 

33.05 

35.76 

4  '•    7  3 

16 

4"    76 

56.82 

11; 

16    80 

65.00 

16 

7  1    22 

1  1 

66.  12 

71  .08 

96.15 

1  1 

71    20 

102    2  1 

14 

118.30 

14 

89.67 

121   98 

14 

99.14 

105.51 

14 

lose.-. 

151  :>2 

1  1 

117.53 

12  1    vj 

12 

17:.   96 

226     1  1 

12 

183.79 

1:-::   ::<> 

12 

200.48 

210.64 

269    21 

12 

219    92 

10 

280.20 

892     11 

870    7v 

10 

31  1    VI 

i 

10 

824.81 

Bfadi    in  both  lighter  and   heavier  gages  a  I   corresponding 

ei .  nces   in    i< 

Witt-     Thi     vol I    bu   Iness   shows   an    Increase   at    the 

ters.     New   orders   have  not  been 

N    as    1 their    requirements    when 

res  were  lower      11   Is  probable  thai  business  will  bi 
:>i  I, .11  er  In  thi  [Ills  are  opei 

Prices    are    as    follows:      Plain    wire.    $  I  :: 
nte, 1   barbed   wire   to    lobbers,   in   carload   lots,    ;i  55;   to   re- 
<ts.   in   carload   lots,    Mi;.,,    galvanised    barbed    win 
these    .,  :  b  .    1'  o  1,     Pittsburgh       In 

in    wire   is   si  :.\.   painted   barbed   v. 
lanlsi  3  barbed  wire,        1  0 


RBIN1  uKt  IM.    H  \  1  BRIALS 

Bars,     Concrete      Itel  n  I  ,.rel  lit        Several     Orders     of     ImPOrl 

have    bee,,     placed     l.ni     the    feature    of    most    comment     is    the 
impel    tion     for    orileri  \Tatnil 

I  Ing  efforts  to  secure  business,  most  of  them  at   1.25c 
h.      Quotnl are   as   follows: 


Cents    per    pound 
Mill  Shipments        Warehouse        Delivered 
from 
Pittsburgh  Pittsburgh      Warehouse 

New  York 
Size 

34-in.  and    larger                   1.25  17."  2  25 

%-in.  1.30  1.85  2.30 

%-in  1.45  2  2.35 

%-in.  2.15  2.45 

54-m  1.85  2. in  2.75 

Triangle  Mesh — Business  is  fair  and  there  are  manv  live 
prospects  which  indicate  a  decided  improvement  later  In  the 
year.      Quotations   are    without   change  as   follows: 

PRICE  PER  100  SQ  FT 

, Plain  material ,  Galvanized > 

Less  than  Less  than 

Cross  sec.                                car  lots  car  lots 

Style         area  per         Carload         and  over  Carload  and  over 

No.          ft.  width               lots          10,000  sq.ft.  lots  10,000  sq.ft. 

•4               0        -               $1.00               $1.23  $1.12  $1.34 

5  0.071                 0.80                 0.97  0.89  1.00 

6  0.63  0.71  11.71  0.S4 
•7               0.H41                 0.49                 0.60                 0.55  0.66 

•23  0.170  1.69  2.24 

24  0.142  1.46  1.77  1.62  1.93 

25  0.124  1.29  1.57  1.43  1.71 
•26  0.110  1.17  1.42  1.30  1.55 
•27  0.085  0.96  1.17  1.2s 

28  0.80  0.97  0.89  1   06 

29  0.049  0.66  0 .  SO  "73 

31  0    261  2.49  3.02  2.76 

32  0.225  2.16  2.62  2    40  2.!>6 

33  0.196  1.93  2.34  2.14 

34  0.146  1.48  1.80  1.64  1.96 

35  0.109  1.117  1    42  1.30  1.55 

36  0.075  0.87  1.05  0.97  1.15 
3S  0.3o0  3.55  4.30  3.93 

•39  -  3.05  3    7»  3.38  4    03 

40  0.283  2.68  3.25  2.97  3.54 

41  0    208  2.05  2.  4s  2.27  2    T'i 

42  11.151  1.55  1.88  1.72 

•43  0.101  1.10  1.34  1.23  1.46 

•This  material  is  made  in  regular  widths  of  18.  22.  26.  30, 
34,  42.  46.  50.  54  and  58  in.  Standard  lengths  in  rolls  are 
150.   250.    300   and   600   ft. 

METALS 

Copper — The  market  is  dull,  prices  remaining  about  s.a- 
tionary  ever  since  the  slight  rise  during  the  earlv  part  of 
the  month.  Electrolytic  stands  at  14%c.  thirty  days,  though 
outsiders  are  offering  it  at  14  ^2c.  cash  in  New  York.  Lake 
copper  is  quoted  at  15%c.  The  statistical  position,  however, 
is  stronger  than  a  month  ago.  The  visible  stocks  are  now 
137.000,000  lb.,  as  compared  to  145,000,000  lb.  in  January,  and 
are  66,000.000  lb.  less  than  the  worlds  visible  stocks  a  year 
ago.  A  noteworthy  feature  of  the  past  month  has  been  the 
comparatively  lively  demand  of  the  Europeans.  In  spite  of 
the  heavy  exports,  the  European  supply  has  decreased,  indicat- 
ing that  consumption  abroad  continues  large. 

Lead — Not  only  is  the  market  dull,  but  what  movement  there 
has  been  during  the  month  has  been  downward.  The  New  York 
quotations  were  firm  at  4.15c.  until  Feb.  6.  when  outsiders 
began  offering  at  4.10c.  A  week  later  there  were  independents 
offering  to  sell  at  3.90c.  Since  then  quotations  have  remained 
stationary,  being  now  4c.  in  New  York,  and  3.S5c.  in  St.  Louis. 

Spelter — Quotations  are  5. 3714c.  in  New  York  and  5  - 
in  St.  Louis,  which  is  almost  exactly  the  same  situation  that 
existed  a  month  ago.  The  first  half  of  the  month  showed  a 
slight  demand,  with  one  or  two  fairly  big  transactions,  but 
this  promise  of  activity  failed  to  materialize.  In  spit,-  of  the 
stocks  on  hand  smelters  generally  seem  confident  and 
are  not  making  any  concessions. 

Miscellaneous  Metals— Prices  are  somewhat  steadier  and 
the  volume  of  business  showed  an  improvement.  Quotations 
for    New    York    delivery    are   as    follows: 

Per  lb. 

Blsmutb   

Miles.  Iron-p 

n.     

to    3-in .1!) 

3%-in 

4-lYi 

1  ids 

Brass   sheets    1 1 '« 

Solder,  half  and  half  guaranteed .25 

Zilie      sheets  

Manganese   bi  

old  Metals— Quotations  are  slightly  tinner  and  dealers' 
buying   prices  arc  as  follows: 

Cents 

.  heavj   and  crucible 

Copper,   heavy  and   wire 

■  topper,    light    and    bottoms        

Brass,  heavy    

light    

■ 
1  Composition   turnings    . 

Lead,    heavy    

3  "." 

rap      

Pis;  Tin  Buj  h  during  the 
middle  of  thi    month  was  heavy,  which  helpi 

quotation     to    around     10c      foi  line    In    the 

■•■.    days   brought    the   quotation    to  around  ;!*-<•.    for 
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lots.  The  statistical  position  is  not  as  favorable  to  holders 
of  tin  as  at  the  first  of  the  year,  due  to  large  shipments  from 
the   Straits. 

Aluminnm — The  market  is  quiet.  For  large  lots  of  No.  1 
ingots   lSV4c   is  paid. 

Copper  Sheets — Prices  are  unchanged  at  20c.  base.  Some 
very  good  orders  have  been  received.  Stocks  are  small,  due 
to   the   limited   amount   of  Lake   Copper   available. 

Copper  Wire — For  large  lots  from  the  mill  15%®>16i/&c  is 
paid. 

CLAY    PRODUCTS 

Sewer  Pipe — An  improvement  has  been  observed  in  the  in- 
quirv  and  it  is  probable  that  business,  later  in  the  year,  will 
be  much  more  active:  Discounts  are  repeated  from  last 
month:  3  to  24  in..  7%;  27  to  30  in.,  62%;  30  and  36  in.,  57%. 
At  these  discounts  the  net  prices  per  foot  are  as  follows: 


SEWER    PIPE.    PER    FOOT 


Delivered 

Size  N,    V  Size 

3  in $0,075  20  in 

4  in 0075  22  in 

5  in 0.12  22  in 

6  in 0.12  24  in 

8  in 0.165  27  in 

10   in 0.24  30  in 

12   in 0.30  33  in 

15   in 0.405  36  in 

18   in 0.57 

Flue    Lining — Quotations    are    steady  as    follows    del 
in  New  York : 


elivered 
N.    Y. 
$0,675 

0.90 

0.90 

0.975 

0.171 

2.10 


2.70 
3.00 


4M=x  8% 

-in 

4%xl3 

-in 

6     xl2 

-in 

7x7 

-in 

8%x   8% 

-in 

8y2xl3 

-ii 

8%xl8 

-in 

Weight    Price 

in  lb.  per  ft. 

14  $0,075 

.      20  0.1125 

.      22  0.125 

15  0.875 

.      18  0.1125 

28  0.1625 

.       45  ii  .112221; 


Weight  Price 

in  lb.  per  ft. 

12xl6-in 45  $0.25 

13xlS-in 57  0.30 

14xl6-in 60  0.2725 

16xl6-in 65  0.40 

16x20-in 80  0.50 

18xl8-in 75  0.50 


Hollow   Tile — Despite    the    falling   off  in   building, 
tile  keep  firm   and  in  New   York  are  as  follows: 


Size 

4xl2xl2-in. 

6xl2xl2-in. 

8xl2xl2-in. 
10xl2xl2-in. 
12xl2xl2-in. 


Hollow 

wall  tile 

Size 

$0.06 

2x12x12 

in 

n  OS  1 

3x12x12 

in 

0.102 

4x12x12 

in 

0.12 

6x12x12 

in 

0.15 

8x12x12 

in 

Interior 

partition 

block 


SO. 048 
0.048 
0.052 
0.072 
0.096 


Hoofing  Tile — Prices  are  steady.  The  best  grade  of  prom- 
enade roofing  tile  in  flat  blocks  for  high-grade  roofs  is  sold 
at  $25  per  M.  for  run  of  kiln  and  $35  per  M.  for  selected.  A 
cheaper  form  of  tile  with  a  smooth  surface  may  be  had  at 
about  $12.  but  it  is  not  suitable  for  roof  gardens.  These 
prices    are    f.o.b.    New    York. 

Roofing  tile,  unglazed,  of  the  French  and  Spanish  type, 
plain,  is  sold  at  $9  per  100  sq.ft.  of  roof  surface,  f.o.b.,  New 
York.     Glass  tiles  are  sold  at  60c.  each. 

HISCELL  WKol  S 

Explosives — Dynamite  of  the  kind  generally  used  by  con- 
is  approximately  lKi<>13c.  per  lb.,  f.o.b,  factory,  in 
ton  lots.  Blasting  powder,  classified  as  "soda"  grade,  is  sold 
at  S1.20T/  1.40   per   keg   of  25   lb.   in  lots  of  10,000  lb. 

Exploders,  i"  r  hundred,  are  sold  at  the  following  prices: 
4  ft..  -1.10;   8  ft.,   $4.60;   10   ft.,   $5.in:   12   ft..   $5.60; 

10  ft  .  $6.60;  20  ft.,  $7.50:  20  ft.,  $9.40;  30  ft.,  $12;  36  ft., 
$14.60. 

-and. 
I,   i,  oi     I"    boles    are    $12;    25    holes,    $20;    50 

holes,   $40     100   holes,  $60. 

Chain     Beltlna      Prlci       continue     unchanged.       Quotations 

i.p.   to  10  lip  .   :ni-in    centei     i  om pleti 

with  two  sprockets,   ■'■■<  ■   per  hoi    epower,     From   m  hp.  to  25 

lip,     31  '  Ii        ''   "  ''•     I"  r     hiirsi-piiwcr.        For    25 

till    to   i""  lip.   S6-li                     complete,   $4@6    per   horsepower 

i •■hi  lip    to   BOO    hp.   72-in.   centers   completi      (3(2  i    per 
horsepi 

Telegraph   win-     The  demand   tor  tel uph  wire   ha     been 

f:ilr      For   in!      ni    fair  size,   1 1 1 r-   win     measured    In   Birmlng- 
follows:    "Extra    Best,"    Nos. 
r,  .,,  9,   f  •      No      i"  and    11,  4%i       No    12     .     i       Mo    I  ' 

No     12. 
No     14,    1c        ictual    fr.ight    ii  i    from    Trenton, 

N.  J.,  when    it   'I"  exceed   2.rn  .   pi  i    100  lb. 

Lighterage     Limits     The     frei      delivery     or 

in    n\  w    I  follows:    in    Manhattan, 

oppo   '><     ii"     i-  '■"  '    i  i  ith   along  I  hi 

■  mi   i  In     Batti  ry   I    nori  li   aloni     thi     B3a    I 

and    n  Brio         it   1  16th   st 

h  froi      Port  Lei 

hon        ■      taten  Island 

■  i    Clifton,    both    lm and 

|    I    ■  i  I      '  i   1 1 i 

I,       In       I  'IP  I       i '.IV, 
\«li.  -!.,«  | 

wi Ighlng    i 

MI111 

In      II  from    '', 


from  2  to  27  lb.  per  sheet.     The  net  price  in   100-lb.   lots  is  I 
per  lb. 

Asbestos  wood,  used  for  fireproofing,  ventilators  and  smo 
jacks,  comes  in  sheets,  36x48  in.,  42x48  in.  and  42x96  in.  T 
prices    per    sheet    are    f.o.b.    factory,    in    New    England,    are 


Thickness 
Vs-in 


Weight, 
pounds 


Vi  -in. 
nj-in. 
%-in. 


2Vz 

3 

3% 


Price 

$0.08 
0.12 
0.16 
0.20 
0.28 
li  2v 
0.32 
0.36 


Weight, 
rjkness      pounds 


1%-in 16 

2-in 16 


Asbestos  and  steel  sheathing,  corrugated,  sells  at  15c, 
sq.ft.    f.o.b.    mill    eastern    Pennsylvania. 

Railroad  Ties — Very  few  orders  have  been  placed — a 
prices  are  lower.  As  quoted  by  G.  S.  Baxter  &  Co.,  yell 
pine  ties  f.o.b.  New  York  are  as  follows:  7x9-in.  by  8  ft.  6 
82c;    6x9-in.,    by    8    ft.;    78c;    6x8-in.    by    S    ft.,    72c. 

OILS    AND    PAINTS 

Petroleum  Protlucts — The  market  shows  no  new  featur 
but  is  quiet  with  prices  steady.  Prices  are  as  follows:  Pt 
sylvania,  second  sand  and  Tiona,  $2.50  per  bbl. ;  Mercer  bU 
Newcastle  and  Corning,,  $2;  Illinois,  $1.45;  Kansas  and  Ok] 
noma,  $1.05;  California  oils  are  as  follows;  Coalinga,  lig; 
65c;  Coalinga,  heavy,  35c;  Kern  County,  light,  65c, 
County,  heavy,  35c,  Los  Angeles,  light,  $1;  Los  Angel 
heavy  70c  Refined  products  in  New  York  are  unchanged 
9c  for  kerosene  from  tank  wagon  delivery,  and  20c  for  a 
naphtha  in  wood,  but  auto  naphtha  to  garages  in  steel  ban 
can  be  had  at  16c 

Linseed  Oil — The  market  is  unchanged  with  city  raw 
52@53c  per  gal.  Boiled  oil  is  at  the  usual  advance  of  le.  ; 
gal.  over  raw.  Flaxseed  shows  another  advance,  and 
quoted  at   $1.58   per  bu.  as  compared   with    $1.52   a   month  a 

Spirits  Turpentine — The  market  is  quiet,  and  prices  shp 
a  falling  off  during  the  month,  and  are  47 @ 48c.  as  compai 
with  50V4@51%c.  of  a  month  ago.  In  Savannah,  Ga.,  44' 
is    quoted. 

Carbolineum — This  preservative  is  sold  in  lots  of  one 
more  barrels  at  80c  per  gal.,  f.o.b.  New  York.  In  h 
barrels  of  25  and   34   gal.   at   S5c   per  gal.,    f.o.b.  New   York. 


Norway    Proposes    to    Construct    a    canal    from    a    highla 
lake    through    mountains   to    the   sea.      The    tunnel    canal 
connect  Lake  Oieren   in   the  Norwegian   uplands  with  Chris 
ania.     Lake   Oieren  is  325   ft.   above  sea  level  and  is  separat 
from    the   sea   by  a   mountain    525    ft.    high.      A   level    tunnel 
miles    long    is    planned    to    connect    the    northern    end    of   La 
Oieren    to    Lake    Ostensjo,     from    which     another    tunnel    t 
miles    long    would    run    to    the    Bakkelags    height,    where 
locks  would    be   constructed.      This   tunnel   canal   would   be 
ft.  wide  and  16  Vs  ft.  deep.     The  Bakkelags  locks  would  be 
ft.  long  and   26  ft.  wide,  with  a  fall   for  each  lock  of  S2  ft. 
regulating   lock    would    have   to    be    built   at   the    new    en; 
to  the  main   tunnel  at  Lake  Oieren,   as  the  variation   of  wa' 
level  in  this  lake  amounts  to  as  much  as  10  ft.     Lake  Osten: 
is    13    ft.    higher    than    the    source    of    the    canal,    and    its 
would  have  to  be  lowered  accordingly.     The  cost   is  estimat 
at  about  $5,000,000. 

Idle    Curs    Decrease 

The  fortnightly  bulletin  of  the  American  Railway   Ass 
Hon   shows   that   the   number  of  idle  cars  decreased   1 
the    fortnight    ending    Feb.    25. 

The    figures    given    below,    representing    net    surplus    Oj 
cars,    except    »  hei  •■ 


itherwlse    indica  i  ed  : 


1914' 

Feb     IB    L99.38B 

,-.  ,                209,678 

Jan     IB  214.889 

ran91!1       18S.850 

De":  15   : 

....  57,234 

15           '..:  22.H52 

;  1,842 

15 

I  10,374 

ir                   10,150 

■      "I 

I  ,                 40,159 

I  ■     !  ! 
IT,           69,405 

80            68,704 

II  63,921 
,0,90 

.Mi. 29  I 

May    i 


Dec. 
Nov. 

I  let. 

Oct. 
Sept 
Sepi 

Sept 

Aug. 
July 
Jum 

.inn. 


Vol 

\,,p 

Mil  i 


■ 


B7.988 

37.775 
i  81    II 

i  i 

i.i.i 
i 

Dec.   81  ■  "  16 

I  ,,  ..      I  I  ,1-84,892 

.  ie  loi 

61.112 

.1   169 

Oct.  24  ■'  10,981 

,  i,  i      in  11,679 


1912: 

Sept      26 

Sept     12 

Aug.    29 
Aug.    15 
Aug     I 
July   is 
July    i 
June  2n 
June  6   . 
Maj     23 
Maj    :i 
Apr.    25 
Mm      ii 

Mar.    2  7 
Mar.     13 

Feb 
Feb.    i  i 

i. in     81 
Jan     i  ; 

inn     :: 

1911: 

•  .,  i     26 

\i  ,i      i  , 

I 

.1,1     26 
Jul}    i; 



-I     ■■, 
i. 

19. is 
I  let,    28 

Vpi 
1901 

i  ■ 

Feb,    20 


- 


- 


■■  i      ii ■  '  i  -  1 1 1 1        1 1  ii     ■  •   ii 

Ni I  >    ■ 

I  Minimum    surplus    COl 
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ENGINEERING    NEWS. 
The    names    of    bidders   awarded     contracts    are    set    in'   CAPITALS. 


RAILWAYS 


Maine — The  construction  of  a  railroad.  15  miles  long,  from 
;kson  to  Bald  Mountain,  Maine,  to  develop  timber  property 
ned  by  the  Perry  &  Whitney  Co.,  33  Broad  St.,  Boston, 
ss..  is  planned. 

Mississippi — New  Orleans,  Mobile  &  Chicago  R.R. — This 
npany  plans  to  start  work,  as  soon  as  the  weather  per- 
ls, on  the  construction  of  its  proposed  railroad  from  Beau- 
nt.  Miss.,  to  Ansley,  La.,  to  connect  with  the  Louisville  and 
shville   R.R. 

♦Tennessee — Maryville-Knoxville  Ry. — R.  B.  Oliver,  Mary  • 
le,  Tenn.,  general  contractor  for  the  construction  of  this 
npany's  proposed  line,  18  miles  long  from  Maryville  north 
Knoxville,  Tenn.,  has  awarded  a  subcontract  for  the  first 
:tion   to   HICKEY   &   SON.   Knoxville. 

Ohio — Detroit,  Toledo  &  Ironton  Ry. — Plans  for  the  reor- 
nization  of  this  company  provide  for  extensions  and  im- 
rvements  to  cost  about  $2,000,000.  J.  H.  Fraser,  Detroit, 
ch.,    is    Supt. 

Michigan — Lansing  Connecting  R.R. — This  company  has 
in  organized  to  construct  connections  between  the  Michi- 
n  Central  Ry.  Grand  Trunk  Ry.  and  Pere  Marquette  R.R. 
H.  Moores,   Lansing,   Mich.,   is  Pres. 

Wisconsin — Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. — 
is  company  plans  the  construction  of  a  cutoff  from  Grand 
pids.  Wis.,  to  Mukwonago,  Wis.  C.  N.  Kalk,  St.  Paul,  Minn., 
Ch.  Engr. 

Chicago.  St.  Paul,  Minneapolis  &  Omaha  Ry. — The  Wis- 
si ii  Railway  Commission  has  granted  permission  to  this 
npany  to  construct  an  extension  from  Kaiser  to  Park 
lis.  Wis.,  a   distance   of   10   miles. 

Minnesota — Minneapolis,     Mille     Lacs     &     Northern      Ry. — 

is  company    has   had   surveys   made   for    the   construction    of 

proposed     railroad    from    Anoka,    Minn.,    to    Ogilvie,     Kan. 

irshall    Roy,     3900    Washington     Ave.,     North,      Minneapolis. 

s  Engr.      Noted    Feb.   19. 
Kansas — Minneapolis,     Mille     Lacs     &     Northern     Ry. — See 
m  under  Minnesota. 
Kansas — See  item  under  Arkansas. 

Montana — Big  Horn  Canon  Irrigation  &  Power  Co. — This 
•npany  will  award  contracts  about  July  1  for  the  construc- 
of  a  68-mile  railway  from  the  mouth  of  Big  Horn 
flon,  Mont.,  north  via  St.  Xavier  and  Hardin,  Mont.,  to 
gter.  Mont.  The  work  will  necessitate  a  600-ft.  bridge 
er  the  Big  Horn  River.  A.  W.  F.  Koch,  Hardin,  is  Ch. 
gr. 

Arkansas — The  residents  of  New  Edinburg,  Ark.,  are  con- 
ering  the  construction  of  a  15-mile  railroad  from  New 
inburg  to  Warren,  Ark.  Further  information  may  be  ob- 
ned  from  the  Secretary  of  the  Board  of  Trade  of  New 
Inburg. 

Arkansas — The  construction  of  a  railroad  from  Olathe, 
to  Arkansas  City,  Ark.,  is  under  consideration.  As 
nned,  the  line  will  pass  through  Ottawa.  Yates  Center 
Krd,  Kan.,  and  Winfleld,  Ark.  A.  Powell.  Enid,  Okla.,  is 
erested. 

♦Texas — Childress,  Magnum  &  Oklahoma  City  R.R. — This 
npany.  it  is  reported,  lias  awarded  the  contract  to  G.  H. 
"~~Elt  &  en.,  Yorkville,  111.,  for  the  construction  of  a 
4-mile  railroad  from  Childress,  Tex.,  to  Magnum,  Okla. 
tlmated   cost,    $1,000,000. 

xas — Missouri.  Kansas  &  Texas  Ry. — This  companj  will 
Hi-  rails  on  its  line  between  San  Marcos  an. I  San  An- 
Tex.,  a  distance  of  -IS  miles.  This  section  is  now 
■d  with  CG-lb.  rails.  G.  A.  Webb,  Austin,  Tex.,  is 
gr.      Noted    Jan.    22. 

Oklahoma — The  city  of  Beaver.  Okla.,  has  awarded  the 
JOSEPH  TRINDLE,  Liberal,  Kan.,  foi  the  COn- 
iM'ii     nf    a     branch     railroad     from     Forgan     to     Heaver, 

Magnum    &    Oklahoma    <'it\     R 

iinni,,     -Southwestern     Pacific    R.R.        This    company,    it 

Iprted,    will    til.-    Incorporation    papen      ...    the   con- 
Ion    "t    a     railroad     fi irand    Junction,    Colo.,    to    San 

with    hi  anch    lines    tain the    Iron    and    .Mai 

Of  central  ami   southern   Utah   ami   the   Kalbab   National 

iris.      ConstructI mplated     will    approximate 

lilies   ..f   railroad.       \n    English    syndicate    is   sal. I    to   be 
project,       Rolla     E.     Clapp,     Semloh     Hotel,     Sail 
i  .!..    is  Consult.    Engr.   ami    Western    Repre   enta 
•.     Noted    l.'cb.    III. 

»«    Mexico      llnllack    ,v     Howard    Lumber    Co       Thl 

y  plans   i. isini.'i    a    railroad    In    northern    NV« 

n  Call,  lit  c.  n.  m  ,  w.stcri\   mi ..  the  Careen  National  Forest. 

■  ■•■  t.    ■: .".in      T (Bcea   of  the   company  are  lo- 

ii  nvcr. 

I'lnli     Southwestern  i     under    Colo- 


N.-mi.Ih  ,ii,i 

..I.-     I     i . 


Ific  <  ...mi  ■. .  .'..lit       .1     ii.     tot  EurekR 

>■!:.    i:         1'ih     i  .1.  .    Wv.,   Is   Interested. 


R.H      Thl      npan;     will    eon 

...i.     Nev.,     int..    Surprise 


Arizona — Southwestern  Pacific  R.R. — See  item  under  Colo- 
rado. 

Washington — it  is  reported  that  a  company  will  be  in- 
corporated soon  to  construct  a  railroad  from  Wenatchee  to 
Leavenworth,  Wash.,  and  from  Wenatchee  to  Clockhum,  40 
miles.     Hyman  Harris,  Wenatchee,   is  interested. 

Washington — Bellingham  &  Northern  R.R. — This  company 
has  applied  to  the  City  Council  of  Bellingham,  Wash.,  for  a 
franchise  to  construct  a  belt  line  in  the  city.  E.  O.  Reeder, 
Seattle,   Wash.,  is  Ch.    Engr. 

♦  Chicago,  Milwaukee  &  St.  Paul  Ry. — This  company  has 
awarded  the  contract  to  C.  J.  ERICKSON,  Downs  Blrtg.. 
Seattle,  Wash.,  for  the  construction  of  3U  miles  of  railroad 
to  timber  lands  owned  by  the  company,  near  Brinton,  Wash. 
C.    F.    Loweth,   Chicago,    111.,   is    Ch.    Engr 

Great  Northern  Ry. — This  company,  it  is  reported,  has 
completed  surveys  for  the  construction  of  its  proposed  line 
to  Grays  Harbor  and  to  Willapa  Harbor.  R.  Budd,  St.  Paul, 
Minn.,   is  Ch.   Engr.      Noted   Feb.    19. 

Oregon — Oregon -Washington  R.R.  &  Navigation  Co. — This 
company  plans  to  extend  the  new  line  from  Vale  to  Junctura, 
25  miles  further  to  Riverside,  Ore.  G.  W.  Boschke,  Portland, 
Ore.,  is  Ch.   Engr. 

California — Death  Valley  R.R. — The  directors  of  this  com- 
pany have  authorized  an  issue  of  $400,314  in  bonds  for  financ- 
ing the  proposed  line  from  the  Ryan  Branch  of  the  Tonopah 
&  Tidewater  R.R.  to  the  Biddy  McCarthy  borax  mine  in  Invo 
County.  W.  D.  Cole,  Oakland,  Calif.,  is  interested.  Noted 
Feb.   12. 

California — Southwestern  Pacific  R.R. — See  item  under 
Colorado. 

California — Surprise   Valley   R.R. — See   item   under   Nevada, 
item     under    Miscellaneous:       Railway    Ties- 
British    Columbia — Canadian    Pacific    Ry. — This    company   is 
considering    the    electrification    of    its    five-mile    tunnel,     now 
being  constructed  through  the  Selkirk  Mountains.  J.  G.  Sulli- 
van,  Winnipeg,   Man.,   is  Ch.   Engr.  Western  Lines. 

Manitoba — Canadian  Northern  Ry. — This  company  is  con- 
sidering the  extension  of  its  line  from  Gvpsumville,  Man.,  to 
Le  Pas,  Man.,  a  distance  of  200  miles.  J.  G.  Sullivan,  Winni- 
peg,  Man.,   is  Gen.   Mgr.  and  Ch.   Engr. 

ELECTRIC    RAILWAYS 

Pntcliogue,  X.  A'. — The  Suffolk  Traction  Co.  is  preparing 
plans  for  the  construction  of  about  11  miles  of  new  track  in 
Patehogue.      A.    A.    Applegarth.    Patehogue,    is  Ch.    Engr. 

Hershey,  Penn. — The  Hershey  Transit  Co.  is  planning  to 
award  contracts  about  Mar.  10  for  the  construction  of  its 
proposed  line  from  Hershey  to  Elizabethtown.  J.  Kreider, 
Hershey,    is   Supt.   and    Pur.   Agt.      Noted    Dec.    11 

Cumberland.  Mil. — The  Cumberland  Electric  Ry.  Co.  is 
planning  to  extend  its  line  to  Mapleside,  W.  M.  Roberts.  Jr.. 
Cumberland,   is  Gen.   Mgr.,  Supt.  and   Pur.   Agt. 

Washington,  D.  C. — The  Washington  Ry.  &  Electric  Co. 
has  completed  surveys  for  the  proposed  extension  of  its  line 
on  Wisconsin  Ave.  to  the  District  of  Columbia  limits.  R.  W. 
Crowell,    Washington,    is   Pur.   Agt.      Noted    Nov.   20. 

Richmond,  Va. — The  City  Council  has  granted  permission 
i..  in.  Virginia  Ry.  &  Power  Co.  t.>  reconstruct  its  line  on 
West  Broad  St.     C.  B.  Buchanan.  Richmond,  is  Gen.  Ggr. 

Clarksburg,  W.  Va. — S.  B.  Woods  is  interested  in  the  con- 
struction   of  an    electric    railway    from    Clarksburg    to    Philippi. 

Andrews.  Jf.  C. — The  Iliawassee  Ry.  Co.  has  been  incor- 
porated    to   construct    and    operate    an    electric    railway    from 

Andrews  t..  Haynesvllle,  -\".  C,  ami  Iliawassee,  6a„  about  :,:• 
miles.  The  Incorporators  are  J.  w.  Walker.  Andrews,  and 
<:.  n.  Haigler,  Haj  nesi  ille 

Beaufort,  \.  «'.  The  Seabeach  i;  i;  Co  has  been  Incorpor- 
ated to  .oust  i  net  ami  operate  an  electric  rallwaj  from  Beau- 
fort  to  Cape   i kout,  about   it  miles.     The  Incorporatoi 

George  I",  Wcstcrvelt,  Herbert  Q.  Ford,  i .  .  C  .1.  Becker  and 
.lames  Hodgea. 

Griffin,  Ga,  According  t"  press  reports  a  company  is  be- 
ing organized  tor  the  purpose  of  constructing  an  electric  rall- 
waj   m   Griffin, 

Nashville,  Tenn.-  -(Official)     The  Murfreesboro  Electri. 
i1..    has   completed   surveys   tor   the   construction    of    th< 

pOSed    eleet  lie    rail  v.  a  V    to    I 

ft  a'  Wilson,  va-  1 1  %  Ille,  It  Interi  ted  ' :  B  How  ard  X  Co  . 
Franklin,  Tenn  .   .  re    I  !n  i  n       Not  ed    Fi  b     12 

Cleveland,  Ohio  The  Cleveland  Pennsylvania  Interurban 
Rj  Co  has  been  Incorporated  to  construct  and  operate  an 
electric  Interurban  rallwaj  from  Cleveland,  Ohio,  to  Sharon, 
Penn,  The  Incorporatoi  art  Harr;  P  Smith,  E.  Ashley,  G  \ 
.Mowers,  Robert  P  Thomat  ind  Hei  arl  \  wadsworth,  all  "t 
Pittsburgh,   Penn. 

Kiiu-iiiii.    Ind.— The    Evansville    \     Rockporl    Traotlon    Co. 

is    making    preliminary    surveys    tor    the    extension    of    its    line 

ii. ,!,.   iMN.ii.i.  in.!,  to  a  point  opposite  Owensboro,  Ky, 
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Windfall.  Ind.— The  Windfall  &  Central  Indiana  Traction 
•Co  has  been  organized  to  construct  an  electric  railway  from 
Tipton   to   Marion.      Ezra    N.    Todd    is   interested. 

Pekin,  111. — The  Pekin  City  Ry.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  construct  and  operate  an  electric 
railway    in    Pekin. 

Beloit,  -Wis. — The  Madison  &  Janesville  Traction  Co.  has 
been  organized  to  construct  an  electric  line  from  Beloit  to 
Whitewater  and  from  Janesville  to  Madison.  Frank  H. 
Weston,   Madison,    is    interested. 

Austin,  Minn.— According  to  press  reports,  the  American 
Traction  Co.  is  preparing  plans  for  the  construction  of  an 
electric    railway    in    Austin. 

Red  Wins.  Minn.— The  St.  Paul  Southern  Electric  Ry.  Co. 
will  extend  its  line  from  Hastings  to  Red  Wing.  W.  L.. 
Sonntag,   St.    Paul,   Is   Gen.   Mgr. 

Butte,  Mont.— Plans  are  being  considered  by  the  Butte 
Electric  Ry.  Co.  for  the  extension  of  its  line  on  Oregon  Ave. 
across  the  tide  flats  into  the  Gilman  addition.  J.  S.  Watne:,, 
Butte,   is  Supt. 

Hamilton,  Mo.— The  Caldwell  County  &  Southern  Ry.  Co. 
has  been  organized  to  construct  an  electric  railway  trom 
Hamilton  to  Kingston.  F.  L.  Bowman,  Kingston,  and  D.  Mil- 
ler,   Kansas    City,   are    interested. 

Kansas  City,  Mo.— The  Metropolitan  St.  Ry.  Co.  has  ap- 
plied to  the  City  Council  for  a  franchise  to  extend  its  24th 
St.  line  from  Main  St.  to  Grand  Ave.  J.  M.  Egan,  Kansas 
City,    is   Pies,   and  Gen.   Mgr. 

Cloudcroft,  N.  M.— Work  will  soon  be  started  on  the  con- 
struction of  the  proposed  electric  railway  from  Cloudcrott 
to  Artesia.     J.  C.  Jones  is  interested. 

Logan,  Utah— The  Ogden  Rapid  Transit  Co.  has  secured 
all  the  right-of-way  for  the  extension  of  its  line  from  Brig- 
ham  City  to  Logan,  about  60  miles.  P.  D.  Kline,  Ogden,  is 
Gen.  Mgr. 

Ogden,  Utah— The  Ogden  Rapid  Transit  Co  is  preparing 
plans  for  the  extension  of  its  Wall  Ave.  and  25th  St.  lines. 
P.  D.   Kline.  Ogden.  is  Gen.   Mgr.,   and   Pur.   Agt. 

Palo  Alto,  Calif.— Plans  are  being  considered  by  the  Penin- 
sular Ry.  Co.  for  the  extension  of  its  Waverly  St  line  in 
Palo  Alto.     F.  E.  Chapin,  San  Jose,  is  Gen.  Mgr.  and  Pur.  Agt. 

Sacramento,  Calif.— Plans  are  being  prepared  by  the  Sacra- 
mento Street  Ry.  Co.  for  remodeling  its  system.  The  work  will 
include  the  construction  of  a  belt  line  in  the  downtown  dis- 
trict and  of  several  new  lines.  John  A.  Britton,  ban  Fran- 
cisco, is  Pres.  and  Gen.  Mgr. 

San  Dieeo,  Calif.— The  Los  Angeles  &  San  Diego  Beach 
Rv.  Co.  has  applied  to  the  City  Council  for  a  franchise  to  ex- 
tend its  La  Jolla  line  in  San  Diego.  R.  B.  Talbot,  San  Diego, 
is   Supt.   and   Pur.   Agt.  . 

The  San  Diego  Electric  Ry.  Co.  is  making  preliminary  ai - 
rangements  for  the  expenditure  of  $250,000  for  the  improve- 
ment of  its  lines  on  various  streets  in  San  Diego.  B.  M. 
Warner,  San  Diego,  is  Gen.   Supt. 

San  Francisco,  Calif.— The  United  Rys.  Co.  will  soon  start 
preliminary  work  on  the  proposed  extension  of  its  Polk  bt. 
line  to  the  bay  and  transport  docks  in  San  Francisco. 
Charlea  N.  Black,  San  Francisco,  is  Vice-Pres.  and  Gen. 
M  g  i . 

>:,n  Francisco,  Calif.— Bids  will  be  received  by  the  Board 
of  Public  Works  until  May  4  for  the  construction  of  the  Chest- 
nut St  branch  of  the  municipal  railway.  Frederick  J.  Churc- 
hill   is   Secy,    of   the    Bd. 

Hull.  ftne.— Th>-  Hull  Electric  Co.  is  planning  to  extend  its 
line  from  Hull  to  Gatineau  Point.  W.  R.  Baker,  Montreal,  is 
Vice-Pres.   and   Gen.    Mgr. 

LIGHT,    HEAT    AND     POWER 

Woodstock,  Vt. — It  is  reported  that  the  Woodstock  Electric 
Co  will  soon  purchase  some  new  material  for  its  distribution 
and    I,  i    m;    also   some   electric  appliances   and   sup- 

Wilfred   Smith  is  Supt. 
I.iiiieiilxirg,    Mass. — The    citizens    have    recently    voted    in 
.      i       ,  Idishing  a  municipal  electric-lighting  system  and 
vorks. 
+  llnr<l..ril.   (iinn.- Th<     Hoard    r.l    Contract    aad    Supply   has 

I  .1        lo       the       TAVI.'.i:      |'I,.V;<;       re,..       Meriden 

central     heating     pi r    the    old    and 

high-school  buildings   at    $27,3f8.      List    o)    bidders  noted 
•    26. 

New  \ork  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bid         en     received,    Feb.    24,    as    follows,   by    C.    B     Snyder, 

s,,,,t     School    Bldg         Depl     ol    Educat 59th    St.    and    Park 

Ullng  elei  trio  equi nt 

"<     I ■    '"  "   st- 

Mei, „ia      We.,    Boro      h  lanhattan:    Rei  ■  ■     :     C ,",•■;. ':,': 

Inc.,    ''i   John    St.,   .New    York,   $11,679, 

Nhmiirj,  Falls,  \.  t.  n  I  reported  that  thi  Light  Com- 
mittee  oi    Hi.    <  ,i  v   Coui  ctl  I      ■  on   Idi  rim     tl - I '' 

treet-Hghl  tei       no)  tn 

Thi    i to,    the  •  rj  a- 

160     teel  1  I e  and  part    Hi 

Lined    b      overhead 

K  111!  ■'" 

McLaughlin  Is  Mayoi   and  Chn,  ol  the  Llghl  Com,     U    , - 

l 

v,  racnse,    n.   ^ .     ' lalnl    Vr(    I ■' I  m  •    Co    ■■•■  111   erect 

o '  Ion   h  i'i<   i  hi    a.  v.    fac  tot 

Ea   '   "    racu  i       Tl 

1  I 

i  mii.Io  ri  v mi.  .    n.    .i.     Tii.     Borotfgh    Council    cor   Ideri     the 
inlclpal  electrlc-1  tem 

Mrrcl rllle,   >.  •'•     Th(     Bo  h     !    plans 

I  illal  Ion    of   i ■  '  i 

d  o   plo  nt  nrltti    ii  ap  iclty 

I '.  100. 

Railway,  I*.  •■•  '' "''  ''    '  '  ""' 

illation  or  .i  nlclpal  llghtim 


plant.      The    committee    comprises    Councilmen    Gage-.     BH 
hart   and    Laidlaw. 

Erie,  Pen n. — The  City  Council  is  considering  plans  lor 
installation  of  underground  conduits  on  State  St.  from  S 
ond  to  ISth  St.,  to  be  owned  and  maintained  by  the  city.  ' 
approximate  cost  will  be  $50,000.     B.  E.  Briggs  is  City   Eng! 

Hyattville,  Md. — It  is  reported  that  the  town  will  ins 
an   electric-light   plant  to  cost  $10,000. 

Cordele,    Ga. — The    Chamber    of    Commerce,    Louis    Si" 
Daniel,   Secy.,   is   asking   bids    for    power    equipment,    im 
engine    and    dynamo,    to    light    the    streets,    and    for    105 
mental  lamp   posts. 

Micanopy,  Fla. — The  city  has  voted  a  bond  issue  of  $10 
for  the   installation   of   an   electric-lighting   system. 

De  Graff,  Ohio — The  International  Harvester  Co.  has,  i 
reported,  made  an  offer  to  the  Village  Council  to  install 
electric-light  plant  costing  about  $4000.  It  is  said  that 
engines  will  be  used. 

Fort  Wayne,  Ind. — The  Municipal  Electric  Light  Dep; 
ment  contemplates  extending  the  municipal  electric  plant 
distribution  system.  The  plans  include  building  an  addi 
to  the  power  house,  installing  an  additional  turbo-genera 
and  erecting  about  40  miles  of  distribution  lines. 
Dix  is  Supt. 

♦Chicago,  HI. — Official) — Bids  will  be  received  until 
a.m.,  Mar.  19,  by  the  Department  of  Public  Works  for 
steam  generating  equipment  for  the  Lake  View  Pumping  i 
tion.  L.  E.  McGann  is  Comr.  of  Pub.  Wks.  For  further  ] 
ticulars.   see  advertisement  under   Contracts  to   Be  Let. 

Joliet,  111. — It  is  reported  that  the  Joliet  Mfg.  Co.  will 
stall  a  power  plant  in  its  factory  on  Cass  St.  to  supply  e 
tricity  for  lamps  and   motors. 

I  rii.-iiin.  111. — Bids  will  be  received  until  Mar.   7  by  the  1 
versify    of    Illinois,    Urbana,    for    the    construction    of    an 
dition    to   the   power    house   and    an    addition    to    the    libra 
the    University    of    Illinois.       James    M.    White,    Universit 
Illinois.    Urbana,    is    Superv.    Arch. 

Lismore,  Minn. — Bids  will  be  received  until  Mar.  IS  by 
Village  Council  for  the  construction  of  a  municipal  elect 
light  plant.  Earle  D.  Jackson,  Capitol  Bank  Bldg.,  St.  P 
Minn.,   is  Engr.   in   Charge. 


Will  ■■■:■  r,  Minn. — It  is  reported  that  bids  will  soon 
asked  for  new  equipment  for  the  municipal  electric-light 
water-works  plant,  including  one  125-hp.  and  one  150 
engine  and  accessories,  one  lOO-kv.-a.  and  one  150-kv.-a.  _ 
erator,  two  exciters  and  one  six-panel  switchboard  with 
necessary  apparatus.      C.   Dickerson   is  Supt. 

Manhattan,   Kan. —  (Official) — Bids   will    be   received   unt 
p.m..    Mar.    17,    by    the    City    Commissioners    for    a    motor 
either   a    centrifugal   or   triplex   power   pump    with   a  capa 
of    1000    gal.    per    minute.      O.    E.    Noble    is    City    Engr. 
Mails    is   Comr.    of   Streets   and    Public    Utilities. 


' 


\-.. 


Dorchester,    !Veh. — Bids    will    be    received    until    Mar 
the  City  Clerk,   for  repairs  and  improvements  to  the  elect 
lighting    system    in    Dorchester.      The    Martz    Engineering 
Lincoln,   Neb.,  is   Engr.  in  Charge.     M.   M.  Wall  is  City  CI 

Helena,  Mont. — Tt  is  reported  that  the  citizens  of  the  V 
Side  have  petitioned  the  Common  Council  to  install  a  lit 
ing  system  in  that  section  similar  to  the  one  now  in  0| 
ation  on   the    East   Side. 

I. inn  Creek,  Mo. — The  Central  Missouri  Power  Co.  is  b 
organized  to  construct  a  hydro-electric  plant,  developing 
hp.,  at  Linn  Creek.  The  plans  include  a  dam,  power  he 
transmission   lines,   etc.,   at  a  cost   of  about   $250. oon. 

Temple,   Tex.— It    is   announced    by   Henry   M.    Wallace. 

troit.     Mich.,     president    of    the    companv    owning    the    T 
Gas  Light  Co..   that   $50,000  will  be  expended   on   the    plant** 
improvements    and    enlargements.      Storage    tanks    of    200 
cu.ft.    capacity    are    to   be    erected,    and    turbine   engines  an 
large    gas    machine    installed. 


llelliugliiim.    Wash. — The    question    of    bonding    the    eltyl 
the    sum    of    $400,000    for    the    construe" 
electric-light   plant    la  being   considered. 


if     a     mlinic 


+Cheney,    Wash.      The    contract    for    the    installation 
heating    and    ventilating    system    in    the    State    Normal    S, 
has    been    awarded    to    I I.    OLSON    .<•    CO.,    Tacoma,    Wash. 
$23,000. 


Seattle.    Wash.-  -The   City    Architect   is   preparing    plan 

the    erection    of   i ntral    steam-heating   plant    to 

■"ii. 1.       The     I. nil. ling     will    be    of    reinforced    concrete, 

Hnniel    Huntington     is    Citv    Arch.       A.     II.    Diniocl 
Clt:     Engr, 

Ixusa,  t'ulir. —  1 1  is  reported  that  bids  will  soon  be  at 
by  the  Clt>  Trustees  for  an  ornamental  lighting  system  ' 
Installed  on  Citrus.  Ha, mi.,  and  San  Bernardino  Aves., 
mile  on  each  treet,  The  plans  call  for  bronze  fluted  coll) 
win.  a     Ing  !■•  frosted  globe, 


.,;„ 


templati 

tei  i  it...  v 
1 1 1 1 1  ■  i 


■lln.    Cnlir.      The    Coaehclla     Ice    ,\'      Kloctrh      I 

opera  ting     a  n     elect  Heal     distributing        >     

ex  leni.lng      l'i  ..in      I!  inning,     Calif.,     to     the     ' 


Fresno.   Calif.       Il     is    leporled    thai    I  he    eitv    plans    to 

n.  «     electroliers.       P.     \l       Itoblnson    is    Citv     Klecn,       I 
...in.,     i ..     .  ■,  .  ,       I  • 


Cltl 

+  Sin.     Frn 


■trathroy,  <>„i.  I 
vote, i  an  appropriate 
lighting    ay  a  tem  to  a 

en 

i: 1. 1, mi.    miii 

i i    to    purcha   i 

c.x    ia  i  in 


Cnlir.      The     Hoard     ol     I'llbll. 
to    Id  IIIHIIT    H  AI.7.III.,    .III.,    ill 
he    heal  Ing       .  nil     vent  i  1,1  ing.    8J      i 

of  1. 1. 1, le.  b  ii i   Feb.   L0, 

the     T  ,,  I 

glng     I  he 
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BRIDGES 

Buxton,  Mass. —  (Official) — Bids  were  received  as  follows, 
■eb.  25,  by  the  Granite  Ave.  Bridge  Building  Commission  for 
ebuilding  tlie  Granite  Ave.  Bridge:  Boston  Bridge  Works, 
ac,  Boston,  $31,233;  McClintic-Marshall  Co.,  Pittsburgh, 
enn.,  $34,240;  King  Bridge  Co.,  Cleveland,  Ohio,  $37,100: 
ennsylvama   Steel   Co.,   Steelton,   Penn.,   $41,600. 

•Newbury,  Muss. — Bids  will  be  received  until  9:30  a.m., 
lar.  19,  by  the  County  Commissioners,  Salem,  Mass.,  for  re- 
tlllding  the  Newburyport  Turnpike  Bridge  over  the  Parker 
:iver  in  the  town  of  Newbury,  Essex  County.  The  work  will 
onsist  of  removing  the  present  wooden  structure  and  build- 
lg  in  place  thereof  a  reinforced-concrete  structure,  180  ft. 
l  length,  of  beam  and  slab  design,  supported  on  three  piers 
nd  two  abutments,  each  faced  with  granite  masonry;  also 
rading  and  surfacing  approaches  and  roadway  on  bridge, 
lans  and  specifications  and  form  of  contract  may  be  seen 
t  the  office  of  the  County  Engineer  at  Salem,  Mass.,  or  plans 
nd  specifications  will  be  furnished  to  prospective  bidders 
pon  payment  of  $5,  which  will  be  returned  if  a  bid  is  sub- 
litted. 

Snybrook,  Conn. —  (Official) — The  Board  of  Selectmen  has 
ejected  all  bids  received  on  Feb.  2S  for  the  erection  of  two 
oncrete  bridges,  22  ft.  and  24  ft.  long  respectively.  J.  O. 
talsburg   is  First   Selectman.     Noted    Feb.   26. 

Westport.  Conn. — The  town  plans  to  erect  a  new  bridge 
ver  the  Westport  River  at  State  St.  A  part  of  the  cost  will 
e  borne  by  the  Connecticut  Co.  whose  street  railway  tracks 
ross   the   river   at   that    point. 

Freehold.  IV.  J. —  (Official) — Bids  will  be  received  until  11 
.m.,  Mar.  11,  by  the  Board  of  Chosen  Freeholders  of  Mon- 
louth  County  for  the  construction  of  a  wooden  bridge  over  a 
tream  crossing  the  Freehold  and  Robertsville  Road  near  the 
iwn  of  Freehold.  J.  M.  Corliss  is  Dir.  Bd.  of  Chosen  Free- 
olders.      C.   E.    Close   is  Clk. 

Trenton.  N.  J. — Bids  will  be  received  until  Mar.  10  by  the 
oard  of  Chosen  Freeholders  of  Mercer  County  for  the  con- 
duction of  two  concrete  beam  bridges  on  the  Windsor-.New- 
m-Yardville  Road.  Theodore  Tobisli  is  County  Engr.  Noted 
eb.   5. 

Woodbury,  IV.  J. — Bids  will  be  received  until  Mar.  17  by 
le  Board  of  Chosen  Freeholders  of  Gloucester  County  for 
le  erection  of  a  bridge  at  Hunter  St.  over  the  tracks  of  the 
/est  Jersey  &  Seashore  R.R.  The  estimated  cost  is  $15,000. 
oted  Feb.  19. 

Hiirrisliurg,  Penn. — Press  reports  state  that  bids  will  be 
■reived  until  Mar.  14  by  the  Department  of  Streets  and 
uhlic  Improvements  for  the  erection  of  a  bridge  over  the 
•acks  of  the  Pennsylvania  R.R.  at  Dock  St.  The  estimated 
>st  is  $50,000,  of  which  the  railroad  has  given  the  city  $25,- 
for  the  closing  of  certain  streets.  W.  H.  Lynch  is 
upt.   Dept.   of  Streets.     Noted   Nov.   13,   1913. 

MeKeeH  Rookn,  Penn. —  (Official) — Bids  will  be  received  un- 
1  noon.  Mar.  10,  by  the  Commissioners  of  Allegheny  County, 
ittsburgh,  for  the  construction  of  the  substructure  and  super- 
ructure  of  Bridge  No.  2  over  Chartiers  Creek  at  McKees 
ooks.  R.  ,T.  Cunningham,  Pittsburgh,  is  County  Controller. 
Bed    Dec.    18    and    Feb.    5. 

Phoenixville,  Penn. — It  is  reported  that  the  Pennsylvania 
.R  has  plans  completed  and  has  secured  the  right-of-way 
>r  the  erection  of  a  new  concrete  bridge  over  the  Schuylkill 
iver,  to  replace  its  present  structure.  It  will  have  a  series 
f  arches,  accommodating  two  tracks,  and  the  cost  is  said 
>  be  about  $100,000. 

Annapolis,  Md. — Bids  will  be  received  until  Mar.  10  by  the 
oard  of  Commissioners  of  Anne  Arundel  County  for  the  con- 
ruction  of  a  bridge  over  Stoney  Creek.  E.  T.  Hayman  is 
ounty   Road    Engr. 

+  IIiiItimore,  Md. — It  is  reported  that  the  Pennsylvania  R.R. 
18  awarded  a  contract  to  the  BROWN-KING  CONSTRUC- 
ION  CO.,  Harrison  Bldg.,  Philadelphia,  Penn.,  for  the  con- 
ruction  of  a  reinforced-concrete  bridge  over  the  tracks  of 
ie  Philadelphia,    Baltimore   &   Washington    R.R.    at    Mount   St. 

will  be  about  100  ft.  long.  6fi  ft.  wide,  and  will  cost  about 
0,000.  J.  W.  Craig.  Calvert  St.  Station,  Baltimore,  is  Engr.- 
-Cbargc 

+  V  merlins,    tin.      The    Hoard    of    Commissioners    of    Slimier 

omii\    has  awarded   a   joint   contract    to  .1     II.  SCRUGGS  and 

I     AIM),   at   $9590,   for   the  erection   of  two   relnforced-con- 

ete   bridges   over  Muckalee  and   Town   Creeks.     Noted   Jan. 

+1  lui  i  iiiiiooKii.  Teim.  The  Finance  Committee  of  the 
amllton   County   Court    has   sold    the   bond    Issue  of  $0110.000, 

which    $50(1.11110    is   for   th instruction    of   the    Market    St. 

■  ni".-   and   $100,000   for   the  repair  of   the   Walnut   St.    Bridge, 

the     HARRIS    TRUST    &     SAVINGS    BANK    CO.,     116     West 

onroe    St..    Chicago,    111.,    at    $622, '.i25.       Fields,    Long-street     & 

ncinnati.    Ohio,     bid     $622,987,     but     the    SU ssful 

I  dder    specified    t lml    It    would    beaj     tl Kpense    of    printing 

lie    bonds.       Market     St.     Bridg ited     Jan.     29.       Walnut     St. 

■g,     noted    Fi  h     12 

]    Hnynnrdvllle,    Teim.    -Tin-     Union    County    Court     is    asking 
■Is  for  the   construction  of  an    SO    ft     steel   or  concrete    bridge 

Remlerx i\  > .     n    is   reported   thai    bids   will   be  received 

hill   Mar.    19    hv    the    Hoard    of   Commissioners   of    Henderson 

hunty  for  the  em  lion  of  a   bridge  ovei    Highland  Creek,  the 

which    will    be   borne    lolntiv   hv    Henderson   and    Union 

mntici 

I    +Olevelnnd,    Ohio     The    Hoard    of    Control    has    awarded    a 

infract    for  the  construction   of    >    bridge  over  the   tracks  of 

•    Lake  Shore  .*;■    Michigan   Southern   and    Pennsylvania    R  R 

the  foot   of  Fast   Ninth  Si     (,,   (he    \   \\    DORN    [RON   WORKS 

vcland.    at    about    $16,000.      This    contract    Is    the    first 

>  be  awarded   u»    i.uri    -f   the   new    Fast    Ninth   St.    municipal 


of  bridges  at  Hamilton  and  Middletown,  Ohio  made  neces- 
Wy  c-onc^ti100"8,  °  ,  M,arCh'  1H13-  Bkls  will  be  received  on 
Count v  K6  wd-i£te#  c°"Struction.  F.  M.  Hammerle  is 
County  Engr.  W.  W.  Crawford  is  Audr.  of  Butler  County 
th^S^f  ,terf'  Ohio— Bids  will  be  received  until  Mar.  14  by 
H1*,5?add„?f.£OIl\mJ5-sion?rs  of  Fairfield   County   for  the  con- 


in  the  same  bridge. 

10  a"maAfn",-,IiiSi  I-*1-— (Official)— Bids  will  be  received  until 
10  a.m.,  Mar.  14,  by  the  Commissioners  of  Marion  Countv  for 
repairing    various   bridges.      W.   T.    Patten    is   Audr 

South  lleiid,  Ind. — The  County  Council  has  made  an  ap- 
propriation of  $100,000  for  a  new  concrete  bridge  To  be  erected 
over  the  St.  Joseph  River  on  North  Mich  gan  St  between 
be^^ve^^  a„nd„  SW^  P^ce.  The  present  structure  will 
be  moved  to  a  point  :ust  east  or  west  of  Michigan  St  for 
Se'rti'winFi^r?  w'li,eAth,e  nSw  bri<1^  ^  building"  Clarence 
28    1913  County  Audr.  of  St.  Joseph  County.     Noted  Aug. 

recSvtTi^^T'  '«'ls-— Press  reports  state  that  the  lowest  bid 
received  by  the  Common  Council  for  the  erection  of  the  Mason 
«'-n,i1.;K%1was  that  2*  Greiling  Bros.  Co.,  Green  Bay,  at 
Engr      No£deFelTe5re  submitted.      A.   Brauns   is  City 

„  mG"£?er'    ^"wn—f Official)— Bids    will    be     received     until    1 

p.m.,    Mar.    11    by    the    Commissioners    of    Hancock    Countv    for 

FUkiii'Ys1  Comity  SfnSrf"   ,einforced   conc'ete  Midges.     W.   L. 

O,„i>akot?  f'^y.  Neb.— Bids  will  be  received  by  the  Commis- 
sioners of  Dakota  County  until  Mar.  10  for  the  construction 
and  repair  of  all   bridges  in  the   county  during  1914. 

„ioi!I!leSf  f,  *yV- ?Ion,i  — ?he  City  Council  has  approved  the 
plans  of  the  City  Engineer  for  a  suspension  bridge  across 
Tongue   River.      It   will   be   275   ft.    between    towers. 

+  Murireesboro,  Ark. — It  is  reported  that  the  Board  of  Com- 
missioners  of   Pike   County   has  awarded    the    contract    for   the 
erection  of  five  steel  bridges  to  the  VINCENNES  BRIDGE  CO 
Vincennes,   Ind.,  at   $18,725.     Noted   Oct.  23,   1913. 

Elgin,  Tex.— The  Elgin  Precinct  of  Bastrop  County  has 
voted  a  bond  issue  of  $30,000  for  rebuilding  bridges  and  cul- 
verts washed  away  during  recent   floods.      Noted   Feb.   12. 

+Fort   Worth,  Tex.— The  Commissioners'   Court   of  Tarrant 

V   i.V^tA'„h:!,s,a"'a,rded   the    contract    to    MONTGOMERY,    WATT 

.   *,i  ,-o      t°.r,tlle.eonstruction  of  the  North  Main  St.  viaduct 

at  $11,153.     Bids  will  be  received  shortly  for  paving  of  same. 

nn,F1Tt  ,Wor«h<   Tex.— The   Commissioners'    Court    of    Tarrant 
ounty    has   ordered    plans   prepared    for  a    reinforced-concrete 
bridge  to  be  erected  over  Sycamore  Creek  on  the  Dallas  road. 
The  estimated  cost   is  $7500. 

Phoenix,   Arix. — See   item   under   Streets   &   Roads. 

+ h.-iiis.   Wash. — The   Board   of  Commissioners   of  Lewis 

County    has   awarded    the   contract    for   the   erection   of  a   steel 
rtt\S  r,«AT l8rV,°Vt>r     tlie     Chehalis     River     to     the     AMBROSF- 
JnJ  £AL   CO"    Portland.    Ore.,    at   about    $13,000.      It    will   be 
a  220-ft.   span   on   concrete  piles.      Noted    Feb.    12. 

Leland,  Wash. — The  County  Commissioners  of  Jefferson 
County  will  construct  a  new  steel  bridge  at  Leland  Plans 
and  specifications  for  the  structure  are  being  prepared  bv  the 
County  Engineer. 

Weniitchee.  Wash. — The  County  Commissioners  of  Chelan 
County,  Wenatchee,  have  adopted  plans  for  a  reinforced-con- 
crete bridge  to  cost  about  $50,000.     Bids  will   be  asked   soon. 

Helloes.  Ore.— Plans  are  being  prepared  by  the  Countv 
Surveyor  ot  Douglas  County,  Roseburg,  (ire.  for  a  reinforced- 
concrete  bridge  across  the  Umpqua  River  at  Dimmick  Ferrs 
Estimated   cost,   $35,000.      Noted   Feb.    12, 

Loh  Angeles,  Cnlir. — Myron  Hunt.  Arch.,  Hibernian  l'.ldg 
Los  Angeles,  has  prepared  preliminary  plans  for  a  rein  forced - 
concrete  bridge  to  be  ended  across  th.  \rrovo  S >  to  re- 
place the  Scoville  Bridge  which  was  destroyed  bv  a  storm 
estimated  cost,  $30,000.  Permission  to  civet  the  'bridge  has 
been  asked  of  the  Pasadena  City  Commissioners  and  the 
County  Board   of  Supervisors. 

Redding,  Calif, — It  is  reported  that  the  City  Trustees  will 
shortly  advertise  for  bids  for  the  erection  of  a  bridge  over 
the  Sacramento  River  at  Reld's  Perry  n  will  have  five  10S- 
It.  spans,  and   the  estimated  cost  is  $50,000 

Snntii   Barbara,  Calif.-  -The  citizens   will   vote,   Mar    10    on 

the     proposition     to     issue     $  I  Mi.miii     for     the     construction'     of 

bridges   and   boulevards 

v ii i. ii  City,  Calif,  it  is  reported  thai  plans  are  being  pre- 
pared, and  bhls  will  be  asked  alionl  Mav  1  lor  (he  ,-onstruo- 
111,1  01  a  reinloi  eeil-eonerde  bridge  across  Untie  Slough  It 
"ill  be  iIm,  i  [920  ft.  long,  and  will  probably  consist  of  10 
spans.     Bids  will   be  received   by   the   Hoard  of  Supervlsoi 

Sutter   County.      Erie    i„    C 68    Post    St.,    San    Pram 

Calif.,   is  consult     Engr. 

Perth,    Oat.-   The    County    council    of    Peterboro    County 
Perth,  has  approved  the  rebuilding  of  the  following  brli 
Canal    Bridge,   lirununond   Township;   Davidson's   Bridge     S    n 
lei   Township;  and   Dozie's  Bridge,      E    1;    Stedman 


\\  \ti:h    si  r 


•l.v — i  it  it  Ii.  \Tin\ 

Bids 


lliiiniii obio     KMiiei.ii      Bids    win    be    received    until    10 

H  .     Mar      30,     by     the      Hoard      of     i  'omml:     Ion I      the 

ney  Commission  of  Butler  Cniiiily    for   th nstruction 


+  11..-1,,,,,  iimnn.     (Official)      Bid     were  received    Peb 
the  Metropolitan   Water  and  Sewerage  Board   for  o.l    Dim  i 'and 
specials    from    the    U     S     CAST    IRON    PIPE    X     FOUNDR5     CO 
71    Broadway,    Nj\i     York.    N     S  ad    contract)': 

Florence    iron    u  orks,    100   ( i SI  .    Phtlad.  Iphl  i     Penn  ' 

|9148;    warren    i  idrj    &    Machine   Co.,   lit    uroadwi'v     \.u 

N.  Y.,  19146      Noted  Feb    12  oroaaway, 
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*  Km -tiord,  Conn. — (Official) — Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  3  p.m.,  Mar.  9,  for  Con- 
tract No.  5  for  the  construction  of  a  masonry  dam  for  the 
Nepaug  Reservoir.  Fred  D.  Berry  is  Secy,  of  the  Bd.  and 
Caleb   Mills  Saville   is  Ch.   Engr. 

•  (Official) — Bids  will  be  received  by  the  Board  of  Water 
Commissioners  until  3  p.m..  Mar.  19,  for  Contract  No.  6  for 
the  construction  of  an  earth  dam  to  form  the  Nepaug  Reser- 
voir. Fred  D.  Berry  is  Secy,  of  the  Bd.  and  Caleb  Mills  Saville 
is  Ch.  Engr.  For  details  see  advertisement  under  "Contracts 
to  be  Let."     Noted  Feb.   26. 

•Buffalo.  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Commissioner  of  Public  Works  until  11  a.m..  Mar.  18,  for  the 
installation  of  a  plant  on  Inlet  Pier  for  the  treatment  of  the 
water  supply  bv  hypochlorite  of  lime,  or  by  liquid  chlorine 
gas.  Plans  are  on  file  at  the  office  of  Hanry  L.  Lyon,  Deputy 
Water  Comr.,    Municipal   Bldg.,    Buffalo. 

Gilbertsville,  N.  Y. — An  expenditure  of  $10,000  is  planned 
for  the  extension  and  improvement  of  the  water  system. 
E.    M.    Holden    is    Village    Clk. 

Red  Creek,  N.  Y. — A  survey  is  being  made  by  H.  C.  Kitt- 
ridge,  Engr.,  Rochester,  for  the  construction  of  the  proposed 
water  system  for  Red  Creek.     Estimated  cost,   $25,000. 

Rochester,  N.  Y. — Bids  will  be  received  by  F.  X.  Pifer, 
Secy.  Bd.  of  Contract  and  Supply,  until  Mar.  11,  for  the  con- 
struction of  Conduit  No.  3,  including  about  eight  miles  ot 
c.i.   pipe. 

•Newark,  N.  J.— (Official)— Bids  will  be  received  by  the 
Board  of  Street  and  Water  Commissioners  until  3:30  p.m.. 
Mar.  5,  for  high-pressure  water  pipe.  Morris  E.  Sherrerd  is 
Ch.   Engr. 

Perth  Ambov.  N.  J.— The  Board  of  Water  Commissioners 
is  considering  plans  to  increase  the  water  supply  from  the 
Deep  Run  Section  and  for  the  utilization  of  artesian  wells 
for   the  supply. 

•Woodbury,  N.  J.— (Official)— Bids  will  be  received  by  the 
city  until  8  p.m.,  Mar.  24,  for  the  installation  of  an  artesian 
we'll  water  supplv  system.  Arthur  Starr  is  City  Clk..  For 
details   see   advertisement   under   "Contracts   to   Be   Let. 

Danville,  Penn.— Bids  will  be  received  by  the  Building 
Commission,  State  Hospital  for  Insane,  until  Mar  12,  for  the 
construction  of  a  sedimentation  tank  for  the  filtration  sys- 
tem.    William  F.  Lowry  is  Secy,  of  the  Bd. 

Ravensnood,  W.  Va.— At  a  recent  election,  the  citizens 
voted  to  construct  a  water  system.  M.  E.  Ginther  is  City 
Recdr. 

Cullman,  Ala.— The  J.  B.  McCrary  Co.,  Atlanta,  Ga.,  are 
preparing  plans  for  the  construction  of  a  water  system  at 
Cullman.      Estimated   cost,    $30,000. 

+Selma,  Ala. —  (Official)— The  city  has  awarded  the  contract 
to  the  NATIONAL  WATER  MAIN  CLEANINO  CO.,  61  Park 
Row,  New  York,  N.  Y.,  for  cleaning  water  mains  in  Selma. 

Jackson,  Ten.— Bonds  for  $60,000  have  been  sold,  the  pro- 
ceeds to  be  used  for  the  proposed  improvement  of  the  water 
system  and   municipal  electric-light  plant. 

Clay,  Ky. — Plans  are  being  considered  for  the  installation 
of  a  water  svstem. 

Cambridge.  Ohio— (Official)— The  W.  J.  Sherman  Co.,  Con- 
sult Engr.  The  Nasby,  Toledo,  has  been  retained  to  prepare 
plans   for   the   improvement   of   the  municipal   water   plant. 

IndiannpoliH,  Ind.— Plans  are  being  considered  by  the  In- 
dianapolis Water  Co.  for  the  construction  of  a  new  pumping 
station.      C.   H.    Hurd    is   Ch.    Engr. 

Highland  Park,  Mieh.— Bids  will  be  received  by  L.- D.  Beck- 
ley  Supt  Pub.  Wks.,  until  Mar.  10,  for  the  construction  of  a 
2,000,000-gal.   reinforced-concrete  reservoir. 

Munisinu,  Mieh. — Plans  have  been  prepared  by  T.  R.  Hal- 
sey  Engr,  for  the  extension  and  improvement  of  the  mu- 
nicipal water  system   at  Munising.      Estimated   cost,    $32,000. 

Rock  Inland,  III. — Bids  will  be  received  by  the  city  until 
Mar.  13  for  the  construction  of  a  r>00,000-gal.  steel  water  tank. 

Two  ItivrrH,  Wis. — The  construction  of  an  intake  into 
Lake  Michigan  for  the  municipal  water  supply  has  been 
recommended  to  the  Common  Council.  Estimated  cost,  $35,- 
000. 

Wittenberg,  Win. — At  a  recent  election  bonds  for  $30,000 
were  voted   l<  <    tl traction   of  water  and  sewer  systems. 

+  <.rm'.-iille,    Minn.— The    city    has    awarded    a   contract    for 

i. -lion    of    a    steel    water    tank    and    tower    to    the 

MINNEAPOLIS    STEEL    K-    ,\1  A  c '  M  I    .  I :  I :  ,     Co..    Minneapolis,    at 

r.sl.on,  Kan.— Bids  will  be  received   by   the  city  until  Mar. 

,.    f0r  the  construction   oi   a   water  system.     Henricl,  Kent  & 

Kansas   City,    Mo.,    are    Bngrs.      Noted 

+Mollne,    Kan      Official) — Bids  were   received    Feb.    23     by 

the    Cl(  y    fOI     'I nsl  I  UCi  lor    Of  a  : online,    to 

the    Benha  Ini     Co.,    Oklahoma 

W     \i     FREEMAN,   Joplin,    Mo.,   $12,- 

rackson,   Mich., 

112  131       i  "       Wa.    Okla...     ■  12,16   ;    Ton- 

kawa  i  i.,  Burl •  ,  Kan        12   106;   N.  S.  Sher- 

rron    Works,    01  I  iho         I  Okla 

ii  [2,660      WcCoj     & 

i       i     Feb.    P'. 

Dorcheater,    Neb.     Bli  -■'<  '    '       the  ell      until 

M  .  r     >;    for    tl 

15,400      The  Martz  Engineering   '■,,,  Lincoln,  la   Engr. 

Parker,  *-.  ■>•     The  Impro^  ■  mi  nl  and  i    ten   I 

+«  .,i,.i.,iiii~.   Mont.      (Ofl i      Bid I I,   t"  b     18, 


$23,991;  Midwest  Engineering  Co.,   $25,620;  W.  D.   Lovell, 
000.     H.  L.  Havens  is  City  Engr.     Noted  Feb.  5. 

Plains,  Mont. — Plans  are  being  prepared  by  the  Plair 
Water  &  Light  Co.  for  the  construction  of  a  new  reservo 
for  its   water   system. 

TKanKiw  City,  Mo. — The  contract  for  730  tons  of  c.i.  wat< 
pipe    has    been    awarded    to    the    U.    S.    CAST    IRON    PIPE 
FOUNDRY    CO.,    Security    Bldg.,    St.    Louis,    Mo.,    at    $24.70   pd 
ton. 

♦  Crystal    City,    Tex. — Alexander    Boynton    has    awarded 
contract    to    KILGORE    &    STOTT,    Uvalde,    at    about    $200,01 
for   the   construction   of   a   dam   across   the   Nueces    River  ar 
an  irrigation  system  near  Crystal  City. 

Eagle  Pass,  Tex. — Bonds  for  $150,000  have  been  voted  fc: 
the  improvement  and  extension  of  the  water  system. 

Pilot  Point,  Tex. — At  a  recent  election,  bonds  for  $14,00 
were  voted  for  the  installation  of  a  water  system. 

Portland,  Tex. — A  company  is  being  organized  at  Portlar 
for  the  construction   of  a  water  system. 

Seguin,  Tex. — Bonds  for  $20,000  have  been  voted  for  tl 
improvement  of  the  municipal  water  plant  and  electric-ligl 
system.     Noted   Jan.    1. 

Weiser,  Idaho — The  City  Council  is  considering  plans  f. 
the  installation  of  a  municipal  water  system. 

Seattle,  Wash. — Plans  are  being  prepared  by  A.  H.  Dimoc 
City  Engr.,  for  the  construction  of  water  mains  in  East  Ha 
rison   St.,    to   cost,    $28,000. 

Orenco,   Ore. — At   a   recent   election   bonds   for   $15,000 
voted     for     the     installation    of    a     municipal     water     systei 
Noted   Dec.   11. 

Umatilla,  Ore. — At  a  recent  election,  the  citizens  voted 
issue  bonds  for  $20,000  for  the  installation  of  a  gravity  wat 
system.  Plans  have  been  prepared  by  Louis  C.  Kelsey,  Eng 
Selling    Bldg.,    Portland.      Noted    Jan.    8. 

Hutchson,  Calif. — Plans  are  being  prepared  by  the  Rive 
bank  Water  Co..  Riverbank,  Calif.,  for  the  installation  of 
water   system    in  Hughson. 

Montaeue,    Calif Bids    will    be    received    by    the    Board 

Town    Trustees   until   Mar.   23   for    the  construction  of  a  mun 
cipal    water    system.      Phinnev    &    Marshall,    Sacramento, 
Engrs.      Noted    Feb.    12. 

♦  •Winnipeg,  Man. —  (Official) — The  Greater  Winnipt 
Water  District  Commissioners  have  awarded  contracts 
follows:  railway  construction  to  the  NORTHERN  COI^ 
STRUCTION  CO.,  Winnipeg;  buildings,  J.  S.  MacINNES,  Wi: 
nipeg;  clearing,  E.  J.  BAWLF,  Winnipeg;  rails.  ALGOM 
STEEL  CORPORATION.  Winnipeg;  splice  bars,  STEEL  C 
OF  CANADA  LTD.,  Winnipeg;  switch  frogs,  spikes  and  bolt1 
UNITED  STATES  STEEL  PRODUCTS  CO..  Winnipeg.  Bl 
were  received  Feb.   11.     Noted  Jan.   29. 

Saskatoon,  Sask. — Bids  will  be  received  by  the  City  Cor 
mission  until  Mar.  10  for  c.-i.  pipe,  gate  valves  and  sp 
cials.      Junius  Johnson  is  Act.  City  Engr. 

+The  Pas,  N.  W.  T (Canada) — The  contract   for   the  co 

struction  of  water  mains  and  a  sewer  outlet  has  bei 
awarded  to  A.  G.  SANSTER,  Saskatoon,  Sask.,  at  $6575.  Not 
Jan.   15. 
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Boston,  Mass. —  (Official) — Bids  were  received  by  the  Su; 
ply  Department,  Feb.  24,  for  c.i.  frames  and  covers  for  sew 
work  as  follows:  Central  Foundry  &  Machine  Co.,  $0,024 
per  lb  ,  Gibbv  Foundry  &  Machine  Co.,  $0.01975  per  lb.,  Merr 
mack  Foundry  &  Machine  Co.,  $0.0205  per  lb.,  Foran  Found! 
&  Machine  Co.,  $0.0210  per  lb.,  Mechanics  Foundry  Co.,  $0.02 
per   lb.      Noted   Feb.   12. 

New  Haven.  Conn.  Plans  are  bring  prepared  by  the  A 
sistant  City  Engineer  for  the  construction  of  sewers  in  M 
Fair  Haven  section  of  the  city.      Estimated  cost,   $50,000. 

Oswego,  K.  Y. — James  Flanigan,  City  Engr.,  has  recor. 
mended  an  expenditure  of  $47,000  for  the  completion  of  tl 
Harbor  Brook   storm  water  sewer. 

Gadsden,  Ala. — The  City  Engineer  has  recommended  an  e: 
pendlture  of  $21,000  for  the  construction  of  sewers  In  We 
Gadsden. 

•Memphis,  Tenn.—  (Official)— Bids   will  be   received   by  tl 
City   Clerk,    until    noon.    Mar.    31    for    the    construction    of  tl 
Gayoso     Ave,     intercepting     sewer,     Huling     Ave.     sewer,     P' 
walls  and      lie.  line    for   levee.      E.   H.   Crump   is   Mayor.     J. 
Weal  hei  foi  <i   is  City   Engr, 

Akron,  Ohio — The  lowest  bid  received,  Feb.  17,  by  t 
Board  of  Control  for  the  construct  ion  »f  the  Manchester  H°: 
sewer  was  that  of  McAlonan   Bros.,  at   $18,738. 

Lockport,  III.  Plans  have  been  prepared  by  A.  S.  falUtr 
Engr  Jolict,  for  the  construction  of  a  sew.  r  system  Cor  la" 
port.     Estimated  cost,  $so,000. 

Mndis Wis.     According    to    press    reports    the    city   V 

receive    bids    until    June    1    for    the    construction   of   sewers 
the    Monroe    Si      sewer    district.      The    work    will      "elude 

.•(instruction    ol    al seven    miles   of   6-    to   S-ln.    vi  t  rltled-pl 

.,       ,|    : nl     tWO    miles    of    24-in,    C.i. -pipe    sewers.       B 

Parker  la  Cltj    Engl 

Menomonle,  wis.     The  .lis    will   soon   recoive  bids   lor  tl 

•  i  n.M    of    '       i"    36-ln.    sewers.       \      Ft.    I  (at  noi  I  .    D 

C) fa   Engr.   i '•■    I'-    Ftowe,   Cltj    Clh 

The    Common    Council     Is    conslderln 

on   .a     ewers  In   the  Second    DlstrloJ    t"  ■■" 

,  ■■.,,, I    Is  City    Engr 

•     Sew  era  ic     >  ' ii  I  ce     of     I  hi      ' ' 

I    i  he   extension    of    the    Haw  lej     Roi 
i      to    00 


Merrill,    Wis. 

tor  the  constructli 
2  1,000      Peter  '  (d< 

HUwnul Hi 

.  mm.  ii   has  n  com 

.,    CO    I        I  i, I     ' I... cast     Bl 

|16,000 


e'oi '     ' i In.-    Wis.      Plan      a. np    prepared    l.\     \lvord    i    Bu 

ITOHL1       ■      0      I   tl  dick     Consult     Em  r    .    Chi Ml..    I 

.    ■-  trunV      ewer!    ,,,    Rni  I< atod   cost,    .1,  i, '    H    '• 

::'','■  N.iiis    i-    cltj    Engr.  m 


124,817;    Jn  fly,        '    '■ ' 

Becurlt  "     ' 


j    1  ■    Cltj    Engl 

Wittenberg,    Wis 




' 1,     main      Wn  lei     Supplj       Ii  'I'' 
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Davenport,  Iowa — Plans  are  being  prepared  by  the  Board 
If  Public  Works  for  the  construction  of  about  seven  miles  of 
Unitary    sewers. 

'  +Jefferson  City,  Mo. — The  City  Council  has  awarded  the 
Dntract  for  the  construction  of  a  sewer  in  District  No.  19  to 
OSEPH  POPE,  at  $22,917. 

Poplar  Bluff,  Mo. —  (Official) — Bids  will  be  received  by  the 
ity  Council  until  7:30  p.m.,  Apr.  6,  for  the  construction  of 
initary  sewers  in  Sewer  District  X'o.  4.  Edward  C.  Thomas 
;  City   Ungr.      Estimated  cost,   $25,756. 

Webster  Grove,  Mo. — Bids  will  be  received  by  the  City 
lerk,  until  Mar.  23  for  the  construction  of  sewers  in  Sani- 
iry  Sewer   District   Xo.    7.      Estimated   cost,    $20,000. 

Eagle  Pass,  Tex. — Bonds  for  $100,000  have  been  voted  for 
te  extension  of  the  sewer  system. 

Granger,  Tex. — The  construction  of  a  sewer  system  is  un- 
er  consideration. 

Houston,  Tex. —  (Official) — Bids  will  be  received  by  E.  E. 
inds,  City  Engr.,  until  Mar.  9  for  the  construction  of  storm 
;wer  manholes,  stubs  and  laterals  on  various  streets.  Esti- 
ated   cbst,   $13,500. 

+Salt  Lake  City,  I  tali — The  contract  for  the  construction 
*  the  Xinth  South  St.  storm  sewer  has  been  awarded  to 
YBERG  BROS.,  at  about   $20,000.      Noted  Feb.   12. 

+Tempe,  Ariz. — Bids  have  been  received  for  the  construe- 
on  of  a  sewer  system  as  follows:  Claude  Fisher,  Phoenix. 
■41  (vitrified  pipe);  American  Light  &  Water  Co.,  Chi- 
.go.  111..  $35,SS4  (concrete  pipe),  $41,940  (vitrified  pipe): 
OTLE  BROS..  Tucson,  $32,050  (vitrified  pipe)  (awarded  con- 
act),   and  $29,6S4    (concrete   pipe). 

Centralia,  Wash. — Plans  are  being  prepared  by  Stanley 
•comber,   City  Engr.,   for   the  construction   of  a   trunk   sewer 

.  OSt    {150,000. 

Seattle,  Wash. — Plans  have  been  prepared  by  the  City  En- 
neer  for  the  installation  of  sewers  in  California  Ave.  to  cost 
2,000    and    in    Ninth    Ave.    to    cost    $23,000. 

Spokane,  Wash. — The  City  Council  is  considering  the  in- 
allation  of  sub-trunk  and  lateral  sewers  in  the  North  Side 
strict   to   cost    $75,000. 

El  Centro,  Calif. — Plans  are  being  prepared  for  the  con- 
ruction  of  an  outfall  sewer  for  E!  Centro  and  Imperial. 
le  plans  call  for  a  30-in.  sewer  to  cost  $100,000  and  a  septic 
nk  to  cost  $120,000. 

+Los  Angeles,  Calif. —  (Official) — The  contract  for  the  con- 
ruction  of  a  sewer  in  Wilton  Place  has  been  awarded  by  the 
>ard  of  Public  Works  to  JOSEPH  CHL'TUK.  at  $37,740.  Bids 
ere   received    Jan.    26.      Xoted    Jan.    22. 

+Reedley,  Calif. — The  contract  for  the  construction  of  a 
jnicipal  sewer  system  has  been  awarded  to  CHAMBERS  & 
-:,VFEY.    Oakland,    at    $27,769.      Xoted    Jan.    1. 

Heglna,  Sask. — An  appropriation  of  $140,000  for  sewer 
nstruetion   has  been   approved   by  the  City   Council. 

+Ba.s«nno,  Alta. —  (Official) — Bids  were  received  by  the 
•wn  Clerk.  Feb.  9  for  the  construction  of  a  sewer  system 
d   sewage  disposal   plant   as    follows:      BEXXETT    DEBNAM 

■>_    St.    Thomas    Block.    Calgarv.    $10,590;    Lees    &    Biglow, 
Imonton.    $11,017;    G.    A.    Sisson.    Bassano.    $10,750:    Godfrey 
ay  Co.,   Bassano.    $12,S92,   Holton.   Leader   &   Godde.    Medicine 
•fin.     Noted  Feb.  5. 

.»«  Westminster,  B.  C. — Bids  will  soon  be  received  by 
e  Town  Clerk  for  the  construction  of  main  sewers  to  cost 
70,000. 

GARBAGE 

Lockport.    X.    Y. — Bids    were    received    as    follows.    Feb.     16. 

the  city  for  the  installation  of  a  garbage  incinerator  plant 

d   buildings   to   consist   of   two    10-ton    units    with   a    capac- 

'  of  reducing  20  tons  of  garbage  every  24   hours,   and  for  a 

|  rbage   reduction   and    refuse   incinerator   plant    of   the   same 

,-iacity:       (a)     reduction    plant;     (b)    incinerator    plant:       (a) 

naff  f.-  Co..   $18,930;    (b)   National  Incinerator  Co.,   New  York, 

Y'$20,000;  Andrew  Reid  Co.,  Toronto,  Ont.,   $20,000;  North- 

h   Destruction   Co..    New    York,    complete.    $14,000;    for   addi- 

I  nal  unit  10   tons,  $900:  Morse-Roulger  Destruction  Co..  New 

rk.  six  bids,  masonry  steel  building,  steel  stack  and  two  10- 

i    leatructors,    $8000;    red    brick    building    brick    stack    and 

destructors,   $12,000;   same  as  one  but  radial  brick 

pmney.    $9000;   same   as  one   but   steel   stack,   $8150;   same  as 

her   of   four,    but    inclined    driveway,    for    additional    sum    of 

10;  extra    10-ton   destructor,    furnace   and    foundation,   $3000: 

slbach-Wright.     Buffalo.     $18,000;      additional      10-ton      unit. 

•00:    H.    K.    Herbert,    McKeespnrt.    Penn..    $12,500;    additional 

lit,   $3500;    The    Decarie    Incinerator    Co..    Minneapolis,    Minn.. 

on    second-story,    $26,000;   side-hill    building.    $22,500: 

is.    F.    Walthers,    Pittsburgh.    Penn..    brick    building.    $6230: 

n   building.    $5630;    John    .Moon.    Lockport,    incinerator,    $13,- 

.     without       runway,      $13,012;      unburnt      runway.      deduct 

Biney,   (Arlington   post   office)   IV.  J. — S.  W.   Smith,    Kear- 
•'.  has  submitted    the   lowest    bid    to  the  borough   for  the  re- 
i     al     the    following    prices:      Removing     gar- 
-'■  from    the   curb    lim  i  moving   garbage    r 

dditinnnl 

STREETS     \\l>    ll«>\i)v 

|  Maliien.     Mass.—  (Official)— Bids    will    be     r Ived    at     the 

he    Metropolitan    Pari      Commission,    14     Beacon    St,, 

•ton,     until     noon     Mar.     16,     for    Improving    :i     road     In     the 

Fella   Parkway.    Murray   St.    to  Savin    St.     John    R 

^Worcester,      >in--        Street      Commlsslonei       Rhode         hai 
•      contract     to    the    TEXAS    MIL    CO.,     for    furnish- 
I  I.    «.".        road   nil  al    $15,120 

'I  I1 1.1  25  respect  ivel> 

Minim .    v    ^  .     Thi     follov  '  celved  bj 

i  mission    ..l     Higliu  :iv.«    for    tl 
I  'lie    hi  State      \i,l  i     SI  . 

.  I  "    I . 

H     No      781-R,     Portland  Olean,     Pari     t,     Cattaraugus 


County.  1.23  miles:  Constantine  Construction  Co.,  Buffalo. 
$58,491;  J.  H.  Hurley,  Fredonia,  $55.3214;  John  Johnson  Con- 
struction Co.,  Buffalo,  $59,9S0;  John  Sheehan,  Bradford,  Penn.. 
558,913:  Fugate  &  Hutchinson.  Olean,  $60,629;  D.  D.  Dugan  & 
Son,  Olean,  $56,632;  H.  E.  Dillon  &  Co.,  Olean.  $55,432;  Swank 
&  Mclntyre,  Hornell,  $60.S34;  John  Kollov,  Elmira.  $65,962; 
Olean  Engineering  &  Construction  Co.,  Olean.  $58,231;  Witt 
&  Blades,  Hornell,  $59.7S0;  McGuire  &  Fahcv,  Hornell,  $58,7S4. 
Road  No.  436.  McGrawville-Solon.  Cortland  Countv.  4  71 
miles:  Ripton  &  Murphy,  Rochester,  $65,301;  Monroe  "Roads 
Co..  Pittsford.  $63,245;  C.  O.  McComb,  Syracuse,  $64,982;  Jos. 
McCormick,  East  Providence.  R.  I.,  $70,25i;  Chambers  & 
Barnes.  Rochester,  $69,555;  Rhodey  &  Clawson.  Albion,  $69,853: 
Ribstine-Holder  Co.,  Rochester,  $71,204;  Nathan  E.  Young, 
Harpersville,  $6S,3S2;  H.  Ward  Dickinson,  Syracuse,  $70,545; 
Fort  Schuyler  Construction  Co..  Utica,  $64,S9~S;  Stanley  Con- 
struction Co..  Buffalo,  $66,161;  Lane  Construction  Corp..  Meri- 
den.  Conn.,  $69,142;  Breeze  &  Church.  Elmira,  $67,436;  Richard 
Hopkins,  Troy,  $66,861;  Thomas  Gradv,  Rochester,  $65,916; 
Pat.  H.  Murray.  Rochester,  $67,029;  J.  H.  Weidman,  Syracuse, 
$67,789;  S.  V.  R.  Malcolm  &  Son,  Medina,  $71,080:  S.  P.  Hull. 
Cortland.  $64,952;  Meckes-Arbogast,  Long  Pond,  Penn.,  $66,749; 
Betts    &   Poice,    Remson,    $71,512. 

Road  No.  5443,  Harpersfield-Davenport  Center,  Delaware 
County.  14.42  miles:  Stanley  Construction  Co.,  Buffalo,  $156,999: 
Newport  Construction  Co..  Herkimer.  $15S,160:  S.  V.  R.  Mal- 
colm &  Son,  Medina.  $165,034:  DeGraffe-Hogeboom,  Kingston. 
$149,746;  H.  B.  Sproul,  Peekskill,  $156. 4S1;  Jos.  Walker  Con- 
struction Co..  Albany,  $15S.933:  Ruddv-Saunders  Construction 
Co.,    Troy.    $159,176. 

Road  No.  5433.  East  Aurora  Village,  Main  St..  Erie  Countv, 
0.85  mile:  Swank  &  Mclntvre.  Hornell.  $45,345;  Frank  B. 
Brotsch,  Rochester,  $44.S79:  Constantine  Construction  Co., 
Buffalo.  $44,552;  James  P.  Clearv.  East  Aurora.  $45,327:  Olean 
Engineering  &  Construction  Co..  Olean.  $44.05S:  J.  B.  Hurlev, 
Fredonia,  $42,417;  Henry  B.  Burgard.  Buffalo.  S42.57S:  Harry 
B.  Harrison.  East  Rochester.  $42,578;  F.  J  Mumm  Contracting 
Co.,  Buffalo,  $44,675;  Witt  &  P.lades.  Hornell.  $46,466;  S.  V.  R. 
Malcolm  &  Son,  Medina.  $42,4S4:  D.  D.  Dugan  &  Son.  Olean, 
$43,179;  John  Johnson  Construction  Co.,  Buffalo,  $42,S70;  John 
M.   Hackett.   Dunkirk.   $45,105. 

Road  No.  5441,  Old  Forge  Village.  Herkimer  Countv.  1.27 
miles:  Spuyten-Duyvil  Construction  Co..  Xew  York.  $18,430; 
Dana  W.  Robbins.  New  York,  $20,489:  Hollington  Co.,  Trov. 
$18,537:   B.   F.   S.  Co..  Herkimer.    SIS. 518. 

Road  No.  1149.  Ellisburg  Village:  Road  Xo.  1150,  Belleville 
Village,  Main  and  Washington  Sts.,  Jefferson  County,  2.81 
miles:  Ruddy-Saunders  Construction  Co..  Trov,  $35,10S:  J.  H. 
Weidman,  Syracuse.  $35,116;  Thomas  Gradv.  Rochester,  $34,- 
603:  Semper  Bros..  Watertown,   $35,846. 

Road  No.  758-A.  Olcott-Lockport.  Part  1,  Niagara  Countv. 
2.81  miles:  Wood  &  Tompkins.  Hilton.  $110,049:  H.  N.  Cowles. 
Rochester.  $9S.33S;  Ribstine-Holder.  Rochester.  $112,377;  John 
E.  Johnson.  Buffalo.  $107.9S7:  C.  B.  Whitmore.  Lockport.  $118.- 
870:  Cold  Spring  Construction  Co..  Buffalo.  $112,513:  Barrollv 
&  Ingersol.  Rochester.  $109,464:  Hendrickson-McCabe  Con- 
struction Co..  Spencerport.  $111,136:  John  Young.  Syracuse. 
$110. 04S;  Frank  Foote.  Nunda.  $10S.5fi4:  Atlanta  Construction 
Co..  Atlanta.  $115.35S:  Rhodev  &  Clawson.  Albion.  $109,834; 
S.  V.  R.  Malcolm  &  Son,  Medina.  $117,900,  F.  J.  Mumm  Contract- 
ing Co..  Buffalo.  $110,312:  Serviss  &  Mackev.  Youngstown. 
$108,233:    Hammond-Trac.y.    Middleport.    S110.S65. 

Road  No.  5442.  Franklin  Spring's,  Kirkland.  Oneida  Countv. 
3.47  miles:  H.  Ward  Dickinson.  Syracuse.  $36.3S0:  Semper 
Brothers.  Watertown.  $34,079:  Newport  Construction  Co.. 
Herkimer,  $34,16S;  Stanlev  Construction  Co..  Buffalo.  $33.2S9: 
W.  T.  Lawton  Co..  Glens  Falls.  $35,798;  C.  O.  McComb.  Syra- 
cuse, $35,431:  William  F.  Coglev.  Utica.  $40,627:  Paddleford  & 
King,  Sherburne.  $35,051;  Dnniel  1.  Mott.  Utica.  $39,496:  Fort 
Schuyler  Construction   Co.,   Utica.  $35,492. 

Road  No.  5229.  Unadilla-Wells  Bridge.  Otsego  Countv. 
4.71  miles:  H.  B.  Sproul  Contracting  Co..  Peekskill.  $72,263. 
Semper  Bros..  Watertown.  $74,670.  R.  B.  Kennedy.  Utica, 
$77,298.  S.  B.  Van  Watronen.  Rondout,  $77,436.  William  G. 
Pox,  Saratoga  Spgs..  $75,521  Spuvten-Duvvil  Construction 
Co.,  New  York.  $77,244.  Sohunnemunk  Construction  Co., 
Highland  Mills.  $6S.5SS.  Stanlev  Construction  Co..  Buffalo. 
$73,988.  D.  I.  Snell  &  Co..  Canaioharie.  $80,435.  Jos.  McCor- 
mick, E.  Providence,  R.  T..  $81,313.  Peter  F.  Connollv.  Waver- 
ly.  $72,885.  Hollington  Co..  Troy.  $77,550.  Richard  Hopkins. 
Troy.  $76,868.  Jos.  Walker  Construction  Co..  Albany,  $70,267. 
DeGraff  &  Hogeboom.  Kingston,  $79,9S5.  Catskill  Construc- 
tion Co..  Catskill.  $79,648.  Newport  Construction  Co.,  Herki- 
mer. $77,768.  C.  F.  Tyron,  Meriden.  Conn..  $74.65S.  Crisweli 
&  Mallory.  Mechanicsville,  $79,714.  Paddleford  &  King,  Sher- 
burne. $79,131.  Jova  &  Kehoe.  Newburgh,  (74.890  W.  L. 
Lawton.  Glens  Falls.  $85,349.  Gruner  &  Hallenbeck,  Harri- 
man,   $72,841.      Ruddv-Saunders  Co..  Troy.   $73 ,908 

Road  Xo.  5438.  Croton-Falls-Brewster,  I't.  2.  Putnam  Co. 
1.64  mi.  Alex.  Burgers.  Croton  Falls.  $25,420.  Fred  E.  Cross 
&  Son.  Yonkers.  $21,414.  Young  &  Hvde  Mew  York,  $25,005. 
H.  B.  Sproul  Construction  Co..  Peekskill,  $22,625.  Frank  G. 
Fowler,  Mt.  Kisco,  $22,415.  Walton  Contracting  Co..  New 
York,  $24,041.  Jova  S  Kenoe,  Newburgh,  $22,248.  Bridgeport 
Construction    Co..     PoUghkeepsie,     $20 

Road  No.  5439.  North  Lawrence-Lawrenceville.  st,  Law- 
rence Co.,  3.63  miles:  Dana  W  Robbins,  Inc.,  Xew  York,  $39,- 
904.    Spellman-Oliyer   Co.,   Chat.  276     C     O.    McComb, 

Syracuse,    $38,521.      Semper    Bros..    Watertown,    $46,063.      Ross- 
Hallenbeck   Co.,    Coi 

Road  No.  1143.  Saratoga  spring  Village:  So.  Broadway 
&  Maple  Ave.,  Saratoga  Counts  l  30  miles.  William  <:  Fox, 
Saratoga  Spgs.,  $22,476  Amos  D.  Bridges  Sons.  inc..  Hazard  - 
\  ill.-.  Conn.,  $28,819.  William  C  Gallor,  Saratoga  Spgs.,  $26,- 
.  ia      rohn  B.   Do-n  er,    Ballston  Sp  Lalng  &  Ho 

Schuylerville.  $27,468      Fl i  &    van   WiH     Hudson  Fall- 

8 10.      B.    I  lalTnei     S     Son,     Saratogi  !2       Thomas 

Leonard,    Sara   -  Malcolm    &    Son. 

Medina,    $26,649       v-  >n,    Glens    Culls.    $28,404.      Sche- 

Schenectady,  $25,617, 
Proposals    for    th<  the    following   highways    by 

State    Aid    w.-rc    received    by    the    state    Commission    at    Its 
Ibany,    x.   v.   Feb.   27. 
Repair    Contract    No.    524,    Road    No,    127.      Pai 

nty,      Lane    Construction  Iden,    Conn., 

T.    h.    GUI,     Greal     Bend,     Penn.,     $J  1, 197.      Joseph 
Construction    Co.,    Albany,    $14,470,      R.    B,    Kennedy. 
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Renair  Contract  No.  521.  Road  No.  5218.  Lowman-Waver- 
ly  Pt  "  Chemung  County.  Thomas  H.  Murray,  ™^» 
$7435  Hendrlckson-McCabe,  Spencerport,  $6931.  R^haid 
Mnnkins      Trov      $7307.       Kennedy     Construction     Co..     Albany, 

^Sl6kZ%r»o.  ^^^N^k^ilford,    CUe- 

«'i-Tns       Paddleford   &   Kng,   Sherburne,   $9126. 

*      Renair    Contract      No.    507,     Road     No.     891.       Ticonderoga- 
Repan conuaci,  j   ,        D     Monohan,    Tahawus, 

fffm      The'o    C.HaUes?  Albany,  $11,932.     Flood  &  Van   Wirt 
H^ds'on     Falls,  Sll.081.       The,,     C      Hailes,     Atony $1 
i^Tll^S^Dennfnlfe36^:.  ^o^erSgaV  $Rieia4r735°n'  James 
C°,SirPC^ntr,a1cr'x,r'1'",noa,,  No.  744.     Port  Henry-West- 

?3497       Defiance    Corp.°    Ticonderoga,    $3936.      James    Conway, 

PlaReSpai,rEContraSci,  No.  427.  Road  No.  95.  Middleton-Goshen, 
OraSee    County       Gruner    &    Hallenbeck,     Harriman,    $42.   37. 

Eddvville.  $48,197.  Jovoa  &  Kehoe,  Newburgh,  $43,971.  FranK 
J.  Fowler,  Mt   Kisco,   $49,443.     Jackson  Bros..  Cuddybackville, 

SJB?14       DeGraff   it    Hogoboom,    Kingston.    >o-viu». 

pair  Contract,  No.  500,  Road  No.  250.  Utica-Oneida,  Sec. 
1  Oneida  Countv.  Pathfinder  Construction  Co.,  Fulton,  $41 - 
532.  Phelan  &  Sullivan.  Utica,  $44,159.  Nicholas  F.  Banni- 
"„  T-tira  S44  391  William  F.  Coglev.  Utica,  $45,81,1.  Kib- 
!t1ne-Hola"er?4kochestYr?1j4m,860  Harry  W  Robe. ts,  Utica 
$38  720        Union    Paving    Co.,    Schenectady,    $42,S34.      H.    Ward 

Dii&S&rntrUaSct.$N5o.125022,  Road  No.  314.  Gilbertsville-Mt. 
TTnton  Otsego  Countv.  Paddleford  &  King.  Sherburne,  $27,- 
8^3  Hollerfn  Bros., '  Elmira,  $29,971.  Wm  F  Cogley  Utica. 
$30,174.      Nathan    E.    Young.    Harpersvill^    $80,242.      Sjmyten 

Duvvil  Construction  Co.,  New  \  oik,  $28,836.  Hollington  to., 
Trov  $27  646  Theo.  C.  Hailes,  Jr..  Albany,  $33,443  W.  B. 
T  ,v  to n  G  ens  Falls  $33,747.  Catsklll  Construction  Co.,  Cats- 
kill     $28  94( )       Pete.  '  F Connolly.    Waverly,    $30,145.      Newport 

COnr?terpa<i!-i0C1onCtractHe^im5?3'  .R^No.   5116.     Canton  DeKalb, 

-,,'V ^kins!  ^^2^5.T-B^^^^o^^  $£tf£* 

X, w  England  Contracting  Co.,  Worcester.  Mass     $2984. 

Brown   &  Lowe,   Schenectady,   $3104.     Burr   C.   Miller,   Wilkes- 

'BarRepa^rnContraJt  No.  515,  Road  No.  878.  Ogdensburg-Mor- 
ristown  Pt  1.  St.  Lawrence  County.  New  England  Contract- 
ing Co.'.  Worcester.  Mass.,  $8114.  Richard  Hopkins  Troy. 
$7694  Burns  &  McConville,  Ogdensburg.  $,038.  W.  T.  inajei 
J,'  Co.,  Chlteaugay,  $7694.  Brown  &  Lowe  Co  Schenectady, 
S7736       Burr   C    Miller,   Wilkes-Barre,   Penn.,   $.old. 

R,  |       rConl .,    No.    519,    Road   No.   5026.      Co^mg-Pa.nted 

Post      Steuben     Countv.      Thomas    F.    Murray,     LeRo>.     $8850. 

;    Cabe.  Spencerport     $8562.      At  anta    Cons  true - 

Co       \tlanta.      H.    H.    Ryal.    Coining.    $9150       Thomas    H. 

Murray,    Elmira,   $9213.     Ricnard  Hopkins,    rroy,   $8982.     Mc- 

,     ..  McGuigan,    Elmira.    $8139.     T.   ».  Gill,  ureal  isena, 

rllev   &   Nolan,    Corning,    $9255.      Peter   F.   Connollj, 

B 5168.      Waverly-Owego. 

...  2  Tioga  County.  Thomas  H.  Murray.  Elmira,  $3612. 
T      a     Gil?    Great     Bend,     $8091.       Lane     Construction    Corp., 

■  71.        Kc.iii.mIv     Construction     <  ....     Alban>, 
„    McGuigan,   Elmira,  $3268.     Richard  Hop- 

ki"u.''  No    517,    I Loai  I    No    483.     Catskill  Turnpike. 

,,,       .        t klnt     Count  Richard     Hopkins.    Troy,     $ri898. 

Pt-    •'    ,  ,.  ...,,,       y.    ,.    Norton    Ithaca, 

tsViitg"         ,,,     <  >rp.,   Meriden,   Conn.,   $5219.      Mc- 

John  H.  Gordon,  Albany. 

Contract,  No.  526    Ri  '  !        Saugertiei    Klngs- 

,    „     ,.,, .,,..     ,  ro '  '     '  '  '"'*•    $19,554. 

DeGrafl   i     Hi   ;<  I '  1.938. 

'      ,,,..,,,,    ,■,,,,,    ,,        o.   510       I    >ad    No.    118.     Lake   George- 

BoltO,  '       .';";Vt"wm"'i'":- 

,4  re.    \\ " ,  ■  >    fox, 

I  |     i  ,„,i     conti    j  ting     C 
,,,    V7  rt    Hudson    Palls, 
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struction    Corp..    Meriden,    Con 
Watkins,    $14,245.      Noted    Feb. 


Vol.  H,  No.   in 


$14,925.      John    W.    Gu.nett 
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+New  York,  N.  Y.—  (Borough  of  Brooklyn)  —  (Official)—  Th 
contracts  for  furnishing  and  delivering  2000  cu.yd  ol ^brok« 
trap  rock  has  been  awarded   to  the   MOW    \  UKK  TRAP  ROU 

CO     17  Battery  PL.  Manhattan,  at  $7320;   2500  cu.yd.  o     bl 

trap  rock  and  1000  cu.yd.  of  trap-rock  screening  to  the  NM 
VORK  TRAP  ROCK  CO.,  at  $6887;  2130  cu.yd  ol  broken  tra 
rock  and  910  cu.yd.  of  trap-rock  screening  to  the  NEW  *  OKI 
TRAP  ROCK  CO.,  at  $6089;  1600  tons  of  limestone,  to  the  Li 
PER    HUDSON    STONE    CO.,    26    Cortland    St.,    Manhattan,    a 

'"♦(BotoSi    of'  Brooklyn)— (Official)— Bids    were 
Feb     11    for    furnishing    13,000    cu.yd.    of    asphalt    sand.      Tli 
contract  has  been  awarded  to  the  PHOENIX  SAND  &  GRAVIS 
CO     17  State  St.,   Manhattan,  at   $,800.     Noted   1- eb.   19.  "T 

♦  (Borough  of  Brooklyn  )-(Official)— Bids  wereopened* 
11  and  the  contract  has  been  awarded  to  the  -WARNER- 
LAN    ASPHALT    CO.,    79    Wall    St.,    Manhattan     at    $24,000    fo 
furnishing   1600  tons  of  refined   asphalt.      Noted   h  eb.   19. 

♦  (Borough  of  Brooklyn)  — (Official)— Bids  were  opened  Per 
11  for  furnishing   400  tons  of  paving  pitch       The   contract  ha 
been    awarded    to    the    BARRETT    MFG.    Co.,    1,     Battery    PI 
Manhattan    at  $5500.     Noted   Feb.   19. 
Manhattan    at  ^    BrookIyn)_(0fflcl al)— Bids    were    receive 

Feb  11  for  furnishing  500,000  gal.  of  asphalt  road  oil  Th 
contract  has  been  awarded  to  the  STANDARD  OIL  CO.  O 
NEW   YORK,   26   Broadway,   Manhattan.      Noted    Feb.   19. 

♦  (Borough  of  Brooklyn)  —  (Official)—  L.  H.  Pounds.  Pre, 
Borough  of  Brooklyn,  has  awarded  the  contract  to  the  JOH. 
P  KANE  CO,  40  West  141st  St.,  New  York,  for  5000  bbl.  < 
nortland  cement.  Bids  were  opened  Feb.  19. 
P  Boroulh  of  Brooklyn)  — (Official)— Bids  will  be  receive 
by  the  Park  Board  at  the  office  of  the  Department  of  Park 
5th  Ave  and  64th  St.,  Manhattan,  until  3  p.m.,  Mar.  12,  if 
the  construction  of  Walks  in  the  Brooklyn  .  Botanic  Garde. 
Cabot   Ward    is   Pres.   of   the    Park    Board. 

(Borough  of  Queens)  — (Official)— Bids  were  received.— 
25     for    furnishing    :!"n,i.i>0    gal.    of   light    road    oil.    as   follow 
w'i,,H-um.liii  Co     0.0419a  per  gal.,  $12,570;  Standard  Oil  C 
of  New  York, 'oOlic.',  $12,300;  Texas  Co.    0.0553c.   $16,590 
Gas    Improvement     Ca.     0.0492c.      $14,760;     Barrett     Mfg      C 
0.0425c.    $12,750;    U.    S.    Asphalt    Refining    Co.,    0.043c,    $1 
^fBor^uWof  Queens)  — (Official)— The   following  bids  wei 
opened     Feb.    25,    bv    Maurice    E.    Connolly,    Pres.    Borough  - 
Queens     for    20,000    cu.vd.    of   broken    stone    and    screenings 
t ran  rock  and  dolomite:     John  L  Rotankamp,  $2.1,   per  cu y 
Delaware  River  Quarry  Construction  Co.,  $2.55;  New  York  T 

ROC(B<?rou|h3of  Queens)— (Official)— Bids  were  received 
95  by  Maurice  E  Connolly,  Pres.  Borough  of  Queens,  for  lv 
000  eal  spread  upon  the  road,  of  bituminous  material  (tar 
"sphaltic  oil)  for  resurfacing'  roads:  U.  S.  Gas  Improyeme 
Co ,  S  9c  per  gal  •  Warner-Quinlan  Co.,  7.6c;  Standard  Oil I  C 
of  New  York,B65c.;  Public  Works  Contracting  Co.,  S.98C.;  Ba 
rett  Mfg.   Co.,   7.5c;   Sands,   Cline  &   Co.,    9.6c. 

Bids  were  also  received  from  the  following,  at  the  san 
time  for  5000  cu.vd.  of  gravel  or  chip  stone  at  various  poin 
Vs  directed"  Peace  Bro£,  $2.32  per  cu.yd. ;  Public  Works  Co 
nacUng  Co,  $2.73;  F.  Starr  Contracting  Co.,  $2.07;  New  Yo 
Trap  Rock   Co.,   $2.60;   T.    F.   Twohy,    $2.4..  .  . 

The  lowest  bid  submitted,   Feb.   23,  to  the   President   of  t 

Borough  of  o ns  for  grading,  curbing  and  laying  sidcxw  1 

,nJmwnlk<  in  Packard  (Grove)  St.,  from  Middleburg  An 
to  Boraen. Ave  .  First  and  Second  Wards  was  that  of  Thorn 
F    Guidera.    at   about    $40,000.      Noted    Feb.    19. 

STraCnHf,  N.  Y.— (Official)— Bids  will  be  received  until 
16    bvl'D    Uoncy,  Secy,  of  Board  of  Contract  and  Supply.  f| 

paving  Tully  St.  from  Seneca  to  Ontario  Sis.  and  Ontario  :- 
from  Tully  to  Fayette  Sts      The  estimated  cost  is  $16,200.  W. 

Wooley    is    City   Engr.      Noted    Feb. 

^Atlantic  Citv.  >'.  J.-  -(Official)— Bids  will   be   received 

tillfso        .     .     M*;.     19.     lo,      pyxing  .about.  30,000     sq yd.    % 

woodblocks,  granite  blocks  or  vitrified  bricks.     J.  B. 

son  is  Dir.  of  the  Dept.   of  Streets   and    Pub.   Imp. 

4.\.-,v.irk    N.  J. — (Official) — The  contract  has  been  aw 

to  the  CONTINENTAL   PUBLIC   WORKS  CO..  Nev    York. 
r     -iving  •    WarwiVk    Si.,   at   $0514;    Nichols  St.,   $3359;   ft 

$5385?  and   Ricord    St.,    $2776.      Noted   Feb.    26. 

Tr....i N .  J.— Plans  an-  being  prepared   bs    A.  SwaJ 

City    Engr.      for    paving    and    cubing    portions    ol       1,       t.ll 

i'l '  streets-       lowing.    Tiemoiit,    Market.    Stanford,    <   lall 

l"ng,  Globlm,  Palr.fchapel  and   Paul  sts.  and  Olden  Home  aL 

Riverside    Aves, 
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Easton,  Jld, —  (Official) — Bids  were  opened.  Feb.  24,  by  the 
mmissioners  of  Talbot  County.  The  low  bidder  is  the  Holt 
nstruction  Co.,  Denton,  Md.,  at  about  $16,000,  tor  construct- 
r  one  mile  of  State  Aid  Highway.  F.  W.  Seth  is  County 
igr.     Noted   Feb.    12. 

Washington,"  D.  C. — See  item  under  Buildings. 

Bpartanburg,  S.  C. — The  contract  has  been  awarded  to  the 
>LL  CONSTRUCTION  CO.,  Chattanooga,  Tenn.,  for  paving 
;  following  streets:  Spring  St.  from  Hampton  Ave.  to 
i  of  paving,  $11', 1911;  South  Dean  and  Union  Sts.,  from  East 
,in  to  Cudd  Sts.,   $13,200;  East  Main  St.,  from  end  of  paving 

city  limits,  $10,417;  South  Converse  St.,  from  the  Southern 
.  tracks  to  Park  Ave.,  $6787;  Howard  St..  from  Milan  to  Mag- 

..i  Sis,  $7219;  Oakland  Ave,  Hum  East  Main  St.  to  St. 
in,  $5154;  Magnolia  St.,  from  Southern  Ry.  tracks  to  Col- 
West  Henry  St.,  from  Spring  St.  to  C.  &  W.  C.  Ry. 

■b,    57160;    North    Church    St.,    from    end    of    paving    to    end 

curb,  513, 0S4;  South  Church  St.,  from  end  of  paving  to 
lumbia  Ave.,   $7S26. 

Bradentovrn,  Fla. —  (Official) — Bids  will  be  received  by  S.  C. 
rwin,  Comr.  of  Pub.  Wks.,  until  4  p.m..  Mar.  20,  for  improv- 
1  various  streets.     Plans  are  on  file  with  C.   F.  Brush,  City 

(Official) — Bids   will  be   received  bv  S.   C.   Corwin,  Comr.   of 

■  Wks.,  until  7:30  p.m.,  Mar.  20,  for  furnishing  1,250,000  No. 

■itrined    brick,    f.o.o.    Bradentown.      Sizes    of   brick    must    ac- 

npany   the    bid. 

Brenuv    Bridge,    La, —  (Official) — Bids    will    be    received    by 

i  Mayor,  C.  C.  Rees,  until  noon.  Mar.  23,  for  the  construction 

12,000  sq.yd.  of  concrete  sidewalks  with  curbing. 

Xew   Orleans,  La. —  (Official) — Bids   will   be   received   by    the 

rhway  Dept.   of  the   Board  of  State   Engineers,   Court   Bldg., 

w  Orleans,  until  noon.  Mar.  16,  for  the  completion  of  about 

miles  of  Sec.  3,  East  Caroll  Parish  Highway.  W.  E.  At- 
son    is   State   Highway    Engr. 

Louisville,  Ky. — (Official) — Bids  will  be  received  by  the 
ird  of  Public  Works  until  Mar.  12  for  paving  various 
eets  under  Letting  Nos.  524,  525,  526,  527,  528  and  529. 
Middlesboro,  Ky. — Bids  will  soon  be  received  for  paving 
ious  streets  with  macadam  and  asphalt.  The  estimated 
t  is    $100,000.      J.    L.    naming    is    Mayor. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  at  the 
ce  of  the  Board  of  County  Commissioners  until  noon.  Mar. 
for  repairing  Hamilton  Pike  under  specifications  No.  607. 
•ert    Reinhardt    is    Clk. 

(Official) — Bids  will  be  received  at  the  office  of  Philip  Fos- 
■i,  Dir.  of  Pub.  Ser.,  until  noon,  Mar.  11,  for  the  construc- 
1  of  concrete  sidewalks  in  Sidewalk  Dists.  Nos.  1,  2,  3  and  4. 
(Official) — Bids  will  be  received  at  the  office  of  Philip 
idick,  Dir.  of  Pub.  Ser.,  until  noon,  Mar.  12,  for  the  im- 
vement  of  the  sidewalks  of  the  Eastern  and  Western  dis- 
ts  of   the   city. 

•Cincinnati,  Ohio — (Official) — The  contract  for  the  improve- 
lt  of  Nash  Ave.  has  been  awarded  to  CHARLES  W.  DAN- 
HAUER,  Cincinnati,  at  $17,248.  Other  bids  were:  Thomas 
Strack,  $18.S6S;  F.  Drucker  &  Son,  $1S.SS5;  John  Ruebel 
struction  Co.,  $19,049;  Kirschner  Construction  Co.,  $19,957. 
nk  S.  Krug  is  City  Engr. 

t'olumbus,  Ohio — Bids  will  be  received  by  the  Director  of 
die  Service,  until  Mar.  11,  for  the  improvement  of  the 
owin-;  streets:  Elliott  Alley  from  Morrison  Ave.  to  Fair- 
id  Ave.;  Fifth  Ave.  from  Cleveland  Ave.  to  St.  Clair  Ave.; 
■imawr  Ave.  from  Hudson  St.  to  Indianola  Blvd.;  Hanford 
from  Parsons  Ave.  to  ISth  St.;  Milton  Alley  from  Gay  St. 
..ong  St.;  Merion  Ave.  from  Parsons  Ave.  to  the  east  cor- 
itlon  line;  Wood  Ave.  from  Parsons  Ave.  to  Ann  St.;  Wash- 

■  Ave.  from  Markison  Ave.  to  Barthman  Ave.;  Wilson 
.  from  Broad  St.   to  Bryden   Road. 

>Knn,  Ohio — Bids  will  be  received  by  the  City  Clerk  un- 
Mar.    in   for  the    improvement   of  North   St.    and    Walnut   St. 


illeH,    Ohio — (Official) — Bids    will     be     received     by    J.     N. 
Dir.    of    Pub.    Service,   until   Apr.    15,   for   paving   six 
ets    with    brick    on    a    slag    foundation.       W.    V.    Alford    is 
Engr.      Noted    Feb.   26. 

'olrdu,  Ohio — Hiils  will   be  received  by  Charles  J.  Sanzen- 
nr.    Audi-,    of    Lucas    County,    until    Mar.    13    for    grading 
mlzlng  five  county   roads. 

■wren,    Ohio — (Official) — Bids    will     be    received    by    the 

k  of  the  Board  of  Trustees  of   Farmington   Township   un- 

p.rn.,   .Mar.   21,   for   the   improvement   of   tin-    Ensign    Road 

Plans  are  on   file  with  C.   E.  Bradshav  ,   Clk     <>t    the  Bd. 

TUBtees. 

•D.-troii,  Mich.  -The  following  cunt racts  were  awarded   bj 

Council    Committee    on    Streets    for    cedar    block     i 

ilrv    Ave     i..    .1      \      MEROIKR,    at    $21,067;    Delaware     dve. 

'I-IIS    Pi  iRATH,   al     -  : II. ,11,, nth     \- ,      to  J      \      M  EK 

al       12,586      Pennsylvania     Vvi      to   'I'll,  iMAS    E    CUHK1  !<;. 

'•" ••■'<■.    Wis.       Hi, is     will     Ived     until     Mar      17. 

WvIik    various   streets.      J.    C     McCullough    is    Cltj 

.•■in . si, a.    Wis.       I:,, l,     x,.  ill    he    received    uulil    Mar.    2(1.   at    the 
■  ,  I      Assi-ssi,,.ni      ,  'ommll  !■  •  .      ,,,,       in   pi 
from    l-'rcmonl    t,,    (lowland     Wes.,    an. I    Mi,  1,11.-    SI. 
,    Mllu  .,,,!.,  .■    A\ 

UUwaukrr,    \\  |„.      n |,i f    „  m    i,,     re<.e|ve(l    foi 

1  I"     ■     llmati  ,1    ,  0    I    is    $80,000.      F.    .;.    Simmons    Is 
R   "I    Public    Works. 

siik,. si,,   wis       lllil      will  e,l  b\    (I,,    rtoai  ,1   uf 

a  -Win  i.h    tor    pavlni  ,■     n      Randall    is 

■iiiliiiiiiin,   Kan.    -(Official)      Bids    will    he    received    until    3 


11 


the    City    Com  ml 


title   concreto,   concrete,   or   conorete    with    %-ln 
s  top. 


+Joplin,  Mo. — The  contract  for  paving  Broadwav  with  as- 
phalt has  been  awarded  to  the  OZARK  PAVING  CO.,  Joplin. 
at    $19,697. 

+L,ittle  Rock,  Ark. — The  contract  for  constructing  13  miles 
of  road  in  Improvement  district  No.  1,  in  Lincoln  County,  has 
been  awarded  to  T.  H.  BUNCH,  Little  Rock,  at  $41,166,  for 
gravel   and    $64,S62   for   macadam. 

■flielton.  Tex. —  The  Commissioners'  Court  of  Bell  County 
has  awarded  the  contract  for  the  road  improvement  work 
in  Heidenheimer  Burgess  precinct  to  W.  T.  Mi  iN'TOOMEIiY, 
San  Antonio.  The  citizens  recentlv  voted  a  $300,000  bond  is- 
sue for  this  purpose. 

Greenville,  Tex. —  (Official) — The  Board  of  Permanent  Road 
Commissioners  of  Hunt  County  has  retained  the  Julian  C. 
Feild  Engineering  Co.,  Feild  Bids.,  Denison,  Tex.,  to  draw 
plans  for  a  highway  system  for  which  $400,000  has  recently 
been    voted. 

Marietta,  Okla. —  (Official) — The  City  Council  has  author- 
ized the  Benham  Engineering  Co..  Oklahoma  City,  Okla., 
to  prepare  plans  for  a  system  of  street  paving.  The  approxi- 
mate  cost   of  the   improvement    is    $60,000. 

Globe,  Ariz. — Julius  Milton,  Engr.,  is  making  a  survey  for 
the  proposed  Globe-Winkleman  Road,  which  will  cost  about 
$100,000. 

Phoenix,  Ariz. — Thomas  Maddox  was  low  bidder  at  $5800 
for  the  construction  of  a  concrete  pavement  on  the  Central 
Ave.    bridge. 

Chehalis,  Wash. — The  City  Commission  has  passed  or- 
dinances  for   improving  various  streets  in   the  West  Side. 

Olympia,  Wash. —  (Official  I — Bids  will  be  received  by  the 
State  Highway  Board,  William  R.  Roy,  Secy.,  until  Mar.  9, 
for  improving  SO  miles  of  State  Roads  on  Sunset  Inland  Em- 
pire, National  Park  and  McClellan  Pass  Highways.  Noted 
Dec.    11. 

Waterville,  Wash. — Bids  will  be  received  until  4  p.m.,  Mar. 
24,  by  the  County  Commissioners  of  Douglas  County  for  im- 
proving 3%  miles  of  roadway.  S.  A.  D.  Wilson  is  Clk.  of  the 
Board.      Noted   Feb.   5. 

+St.  Johns,  Ore. — The  contract  for  hard  surfacing  and  side- 
walks on  Milliamette  Blvd.,  from  Burlington  St.  to  St.  Johns 
Ave.,  has  been  awarded  to  V.  W.  MASON,  at   $17,000. 

Coronado  Beach,  Calif. — Bids  will  soon  be  received  by  the 
Board  of  Trustees  for  paving  of  a  boulevard  around  the  east 
side  of  the  island,  to  be  known  as  Glorietta  Blvd. 

Dinuha,  Calif. — The  City  Council  has  decided  to  pave  all 
the  main  streets  and  has  appointed  J.  W.  Woodhouse  and 
Ernest    Burum    to    investigate    various    types    of   paving. 

El  Centro,  Calif. — The  Board  of  Trustees  has  authorized 
the  construction  of  Warrenite  paving  and  concrete  curbs  on 
23  blocks,  on   Fifth,  Sixth  Sts.  and   Westley   Ave. 

Richmond,  Calif. — The  City  Council  has  authorized  the 
paving  of  Santa  Fe,  Nichol,  Richmond,  Piedmont  and  Mariana 
Sts.     H.   D.   Chapman  is  City   Engr. 

+  Sim  Diego,  Calif. — The  contract  for  improving  Third  St.. 
East  San  Diego,  has  been  awarded  to  the  Mnusi:  CONSTRUC- 
TION CO.,  at  $24,878. 

+The  contract  for  improving  Bradt  Ave.,  East  San  Diego, 
has  been  awarded  to  the  MORSE  c'<  INSTRUCTION  CO.,  it 
$15,479. 

The  Morse  Construction  Co.  was  low  bidder  at  $44,286, 
for  improving  Stockton  Ave. 

+San  Gabriel,  Calif. — The  contract  for  improving  Mission 
Drive  has  been  awarded  to  GEO.  R.  CURTIS,  552  South  St. 
Louis  St.,  Los  Angeles,  at   $8592 

Santa  Ana,  Calif. — The  Sharp  &  Fellows  Contracting  Co. 
Central  Bldg.,  Los  Angeles,  was  the  low  bidder  at  $31,890 
for  improving  Sec.  5  of  the  Riverside  Road  in  Orange  County. 
D.   S.  Halladay   is  Highway    Engr. 

South  Pasadena,  Calif. —The  Board  of  Trustees  has  aulll- 
ized  the  pavement  of  Fair  Oaks  Ave  Iron,  Columbia  to  Ham 
ilton   Drive,  a  distance   of   1%    miles,  witli   asphalt. 

Ottawa,  Ont. — The  City  Council   will    pave    Bridge  and    Rank 
Sts.    between    the    Canal    and    Rideau    River.      John    Hemi, 
is  Clk. 

LNDUSTR1  \l.  W  ORES 
Boston,    Mass. — It    is    reported    thai     the    Carnegie    Sled    Co. 
is    planning    to    erect    a    warehouse    .,i     Lincoln    and     Everett 
Sts..     at    an     estimated    cost    of    $500,000.       Wilbur     S.     Locke, 
Is  arch. 

+  i. vim,  Mass. — The  contract  for  erecting  the  factory  for 
the  United  Machinery  Co.  has  been  awarded  to  C.  S.  Cl'N- 
NINGHAM    .v-    SON,    7    Water   si..    Boston.      The   building    will 

be   three  stories,  of  brick  and    llmesl and   is  estimated   to 

cost  about    $80,000. 

Mllford,    Mnss.— It    is    reported     thai     the    Milford     Board    of 

i  ft.   also  a    power   plant 

Hopedale   tttg.  Co.     The  company  manufactures  auto- 

a i  taehments   tor  looms. 

^Worcester,    Masa.-    The   contract    for   the   construction    of 
the   woolen   mill   for  S.  Slatei    ,v    s.ms.    inc.,   ims  been  av. 
I,,    the    TORRINGTON     BLDG.     CO.,    Torrlngton,    Conn,      Thi 
i, nil, line   will  be  .'i   brick,   toui    Btorfes,   153x167  ft.     Charles    T 
Main.   Devonshire  St.,    Boston,    Mass.,   la   the    Vrch 

^Bridgeport,   Conn.     The   contracl    foi    the   erection   of   the 

three  storj    fact i    i  onnecticul    Electric  Co.  has  Loon 

,  ,i    to    the   T    J.    PARD7    c,  iNSTRl  C  Hi  IN    O 

Held     V.i  ■-..    Bi  Idg i       'ii"     Fletchei     Ei rln      •     .    1089 

Broad   St.,    R,  Idgepoi  t,  li 

The  Warner  Bros.  Co.,  manufacturers  of  stamping  ma- 
chinery, will   ,  re,  i  a  six-story  brick  addition  to  its  plant. 

Deep  River.  Conn.     Bid     will   be  lived  bj    Pratt,   Read  & 

Co.,    for   the  construction   ol     i    four-storj    reinforced   concrete 
factory.      The    company    will   al  tors     boiler 

house.      Buck    .v    Sheldon,    Inc.,   60    Prospect    si..    Hartford,    is 

,  i 

■fllnrtfiird.     Culm.      Th  '  miction     of 

the  warehouse  foi    the    \  S18  Windsor  Ave. 


i;;s 
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has  been  awarded  to  the  H.  WALES  LINES  CO.,  134  State  St., 
Meriden.  Conn.  The  building  will  be  five  stories  80x140  ft., 
of  brick  and  mill  construction.  The  cost  is  estimatec  at 
$40,000. 

+  Mil. hi  n.  N.  V. — The  contract  for  the  erection  of  a 
storehouse  for  the  Columbian  Rope  Co.  has  been  awarded  to 
the  J.  W.  FERGUSON  CO.,  Paterson,  N.  J.,  at  about  $75,000. 
The  building  will  be  six-stories  and  basement,  120x120  ft. 
Charles  T.   Main,  Boston,   Mass.,   is  the  Arch. 

Buffalo,  N.  Y. — The  American  Radiator  Co..  will  enlarge  its 
plant  at  Rano  St.  and  the  Lackawanna  R.R.  The  addition 
will  be  of  brick,  one-story,  76x200  ft.  The  company  will  also 
erect  a  two-story  brick  foundry  and  cupola  building,  79x126 
ft.   on  Elmwood   Ave.  and   the  New  York   Central   Belt  Line. 

W.  H.  Sawadski:  798  Fillmore  Ave.  is  preparing  plans  for 
the  erection  of  a  three-story  addition  30x44  ft.  to  the  bottling 
plant  of  the  A.    Schreiber  Brewing  Co. 

Cohoes.  N.  Y. — The  Hudson  River  Box  Co.,  is  having  plans 
prepared  by  L.  R.  Nichols,  3  North  Pearl  St.,  Albany,  N.  T., 
for   the   construction   of  a   factory   to   cost    $40,000. 

Fulton,  X.  Y. — The  American  Woolen  Co.  has  purchased  a 
site  and  will  erect  a  dye  house,   estimated   to  cost   $100,000. 

+  Ne«-  York,  IS.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
The  contract  for  the  construction  of  the  six-story  and  base- 
ment building,  55x9",  ft.  for  A.  Zerega  &  Sons,  to  be  built  on 
Front  St..  has  been  awarded  to  the  TURNER  CONSTRUCTION 
CO.,  11  Broadway,  New  York.  The  building  will  be  of  rein- 
forced concrete.  , 

(Borough  of  Manhattan) — The  Bishop  Gutta  Percha  Co., 
420  East  25th  St.,  will  erect  a  five-story  factory  on  24th  St., 
near  First  Ave.      The  cost   is  estimated  at   $30,000. 

(Borough  of  Queens) — The  American  Druggists  Syndicate, 
205  Borden  Ave.,  Long  Island  City,  is  having  plans  prepared 
for  a  six-story  reinforced  concrete  warehouse  to  be  located 
at  Borden  and  Van  Alst  Aves. 

Thiells.  If.  Y. — The  state  will  erect  a  cold-storage  plant  at 
Thiells  estimated  to  cost  $45,000.  Louis  R.  Pilcher,  Capitol 
Bldg..  Albany,  is  Arch.  Frank  A.  Vanderlys,  55  Wall  St., 
New  York.   N.   Y.,    is   Mgr. 

Jersev  City,  N.  J. — The  Chemical  Specialties  Co.,  will  erect 
an  addition  to  its  plant  on  Sussex  St.,   to  cost  about   $30,000. 

Went  New  York,  N.  J. — J.  B.  Snook  &  Sons,  261  Broadway, 
New  York,  N.  Y.,  are  preparing  plans  for  the  erection  of  a 
four-storv  brick  factory  to  be  built  at  Bulls  Ferry  Road  and 
11th  St.  for  Wessell.  Nichol  &  Gross.  457  West  45th  St.,  New 
York,  piano  manufacturers.  The  cost  is  estimated  at  $150,- 
000. 

Philadelphia.  Penn. — William  Steele  &  Sons.  1600  Arch  St. 
will  receive  sub-bids  for  the  construction  of  a  five-story 
brick  and  concrete  factory  and  office  building  for  the  Key- 
stone Leather  Co.  The  building  will  be  located  at  16th  and 
Mickle   Sts.      Noted    Nov.    19. 

+BaItimore.  Mil. — The  contract  for  erecting  the  five-story 
addition  to  the  plant  of  the  C.  D.  Kennedy  Co..  has  been 
awarded  to  EDWARD  BRADY  &  SONS,  1109  Cathedral  St., 
Baldwin  &  Pennington,   Professional  Bldg.,    are  the  Archs. 

Dunbar,  W.  Va. — The  Ball  Bros.  Glass  Co..  Muncie,  Ind„ 
will  erect  a  plant  at  Dunbar,   estimated   to   cost  $20,000. 

Hirminghani.  Ala. — It  is  reported  that  the  Acme  Co.  will 
erect  and  equip  a  laundry  plant,  at  an  estimated  cost  of 
$75,000. 

The  Plant  of  the  Farmers'  &  Ginners'  Cotton  Seed  Co.,  re- 
cently destroyed  by  fire  at  a  loss  of  $90,000,  is  to  be  rebuilt. 
The  building  will  be  of  reinforced  concrete. 

\ilv  Orleans,  I. a. — The  instillation  plant  of  the  Southern 
States  Alcohol  Mfg.  Co.,  recently  destroyed  by  fire,  will  be 
rebuilt.      The    cost    is    estimated    at    $160,000. 

Knoxvllle,  Tenn. — The  Knoxville  Saw  Mill  Co.,  whose 
plant    was    recent!  tro      d    i".    fire,    will    be   rebuilt.     The 

.Sinn:,!. -d    :,  I    abOUt    (30,000. 

Nashville.    Tenn.     The    Victor    Chemical    Works,    343    South 
10m    St.,    Chicago,     111.,    is    having     plans    prepared    for 

i.hiiii  for  tin-  m;i  unfurl  in  ■•  of  chemicals. 
The  cost  is  estimated  at  $500,000.  Sydney  Lowell  is  the 
A  i  •  li. 

Cincinnati,  Ohio    -The  Purified   Petroleum   1 'inducts  Co.,  re- 

thi     purp i    in:,  M  ii  i  acturing   a    new 

•  ill    erecl    a    plant    on    Carthage   Pike,    to 

10, 

The  Tin  tei  ":  thi  i  in  ■  •  i  1 1  u  i  ii  erect  a  storage  house, 
estimated   to 

(   I.-m  Imiil.     Ohio       The     II.     < '.      Kiehman      Cms.     Co.     plans     to 

0    I    $75,000.      H. 

\v.'   t    Ninth   SI  In  i  he  <  ■  ■ 

Kohn.  Anh..   17m  Fifth  Av.-..  New    Work,  N.  Y.,  is 

preparing     plani     foi     th<     erection    of    a     two-story    factory, 

!20    i'      foi     the    ii      Blai        •  H est  [mated 

$10(1.1 

+•  i  I,,     general    contract     for    thi     construction    of    the    slx- 
fot     i-'.    Guenthei     &    Son,    has 
the    CR(  IWBLL     LUNDI  IFF,     i.itti.i      I  I  - 
[107  Eucl  '  ■  ■  Eu<  lid    Bldg., 

prepa red  the  d  at  $12  

+Marlon,    Ohio  ne      and 

■  hi     i  in i  in  ii    tee   &    i  fold    Stot  i    i    Co 

.GEORGE     \      RUTHERFORD    C<  '       '  !  60 

;  .  Is  i  100,000. 

Btenbenvllle,   oiiio     The    Ph  11  ["In    Co     will   erect 

an  addition   to  Iti    plant    to  cosl  $10,000 

Indlananolla,    Ind  Co     will    sri    ' 

..  i    Capitol    and    •  leot  g  la 

' lUlldll 

I,,    leal  sd   to  ( ii--   Burd    ill  Co 

Detroit,    Mich,      i h     Oral ,     Vrch      Woodward     \y«., 

fivi      torj 

n  mi    i  ord     Ho !o       1  i 

Monroe,    Mich, 

1  ' iddltlOl '        id.  nl      i 

<  hlcaao,  III.     1  Ice  Co.  will  erect  an 

i ■■  0, ' 
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The  National  Laundry  Co.,  1043  West  Rand  St 
three-story   plant,    to   cost    $40,000. 

It  is  reported  that  I.  Schwinn  will  build  a  six-story  fac 
ory  for  the  manufacture  of  automobile  trucks.  The  cost 
estimated    at    $500,000.      A.    Ahlschlager,    Son    &    Co.    are   1 

The  Manz  Engraving  Co.    will  erect  a  three-story   factor 
at    4001    East    Ravenswood     Ave.       The    cost    is    estimated 
$30,000. 

Milwaukee,  Wis. — The  Harsh  &  Edwards  Shoe  Co.,  6! 
Hanover  St.  will  erect  a  factory  80x160  ft.  to  cost  $75,00 
H.    J.    Esser,    82   Wisconsin    St.    is    the   Arch. 

R.  E.  Oberst,  353  National  Ave.  will  receive  bids  for  tl 
construction  of  a  two-storv  and  basement  factory  and  war 
house  65x140  ft.  for  the  National  Supply  Co.,  Reed  and  Mi; 
eral   Sts.     The  cost  is  estimated  at   $30,000. 

Fairmont,  Minn. — The  Fairmont  Machine  Co.  will  ei 
large  its  plant  at  an  estimated  cost  of  $50,000 

Little  Rock,  Ark. — It  is  reported  that  T.  B.  Ashby,  Jaci 
son,    Ark.    will    erect    a    plant    at    Little    Rock,    to    cost   abo 

$100,000. 

Salt  Lake  City,  Utah — Ramm  Hanson,  Arch.,  Bldg.,  hi 
been  selected  by  Zion's  Cooperative  Mercantile  Institution  I 
prepare  plans  for  the  construction  of  a  six-story  warehous 
T.   G.   Webber  is  Gen.    Mgr. 

Washington,     I  I :■  Ii — It    is      reported      that     the      Southwe: 
Holding    Co.    will    erect    a    steel    plant    in    Bull    Valley,    Wasl 
ington    County.      Rolla    E.    Clapp,    Salt    Lake    City    is    Consu 
Engr.      The   company   will   be   incorporated    with   a   capital 
$50,000,000. 

Armona,  Calif. — The  Kings  County  Raisin  &  Dried  Fru 
Co.,  Hanford,  Calif.,  contemplates  erecting  a  plant  at  Armon 
to  cost  $40,000. 

Sacramento,   Calif. — James    Seadler,    Arch.,    Gerber   Bldg., 
preparing   plans   for    the   erection    of  a   packing   house    for  tl 
Swanston    Meat    Packing    Co.      The    building    will    be    of    ste> 
and  concrete,   60x320  ft.     The   cost  is  $25,000. 

San  Diego,   Calif. — The  F.   E.   W.   Thum   Co.,   Pasadena,  w 
erect   a   six-story   and   basement  warehouse   at   Fourth   and 
Sts.      The    cost    is    estimated    at    $125,000.      Eugene    Hoffma 
Spreckels    Bldg.,    is    the    Arch. 

Venice,  Calif. — The   Venice   Refrigerating  Co.   will   erect 
ice  and  cold-storage  plant  at  Rose  Ave.  and  Third  St.,  to  co 
about  $30,000.     Mayor  Holbrook   is  interested. 

Hamilton,  Ont. — It  is  reported  that  the  Tuckett  Cigar  C 
Ltd.  will  erect  a  new  factory,  to  cost  $100,000. 

Petrolin,  Ont. — It  is  reported  that  the  Petrolia  Motor  _ 
Co.  will  rebuild  its  plant  recently  destroyed  by  fire,  at 
loss   of   $25,000.      W.   M.    English   is   Mgr. 

FEDERAL    GOVERNMENT    WORK 

I  >  rr.lt  inn — New  London,  Conn. — The  only  bid  received 
2,  bv  Maj.  G.  B.  Pillsbury  Corps  Engrs.,  U.  S.  A.,  for  dredu 
in  Connecticut  River  below  Hartford,  was  submitted  by  t 
Hartford  &  New  York  Transportation  Co.,  Hartford,  Conn., 
$15,600    (recommended    for   acceptance.)      Noted    Feb.    5. 

Heating  Plant — Fort  Hamilton,  N.  Y. — Bids  will  be  receivi 
until  noon,  Mar.  11,  by  the  Quartermaster,  Fort  Hamilti 
for    a    steam-heating   plant. 

Heating     Apparatus — Fort    Totten,    N.    Y. — Bids    were 
ceived   Feb.    26,    by   the   Quartermaster,    Fort   Totten,    N.   Y. 
installing    steam   heating  apparatus  in   buildings   54   and    55 
Fort    Totten     as     follows:       Thomas    H.     Cullum,      2918      V7e 
Eighth   St.,    Brooklyn,   N.    Y..    $1140.    (recommended   for  accep 
ance)    John    Hankin   &    Bio.,   New   York   City,    $1304,    Powers 
Vanderpool,    Whitestone,   N.  Y.,   $1297,  James  H.  Merritt  &  O 
New   York   Citv,    $1286.    Smith   &   Thies,   Brooklyn,    N.   Y..   $17: 
Joseph    F.    Cuiieen,    Pelham.    N.    Y.,    $1320.    Teran,    Mahaney 
Munro,   Inc.,  New  York,  $1360,   Raisler  Heating  Co..  New   Yor 
$1920.     Noted    Feb.   5. 

tt'einent — New    York.    N.    Y. —  (Official) — Bids    will 

eeive.l   at    1! i   710.    Annv    Hide,..    39   Whitehall   St.,    until  no 

Mar.   20  for  furnishing  and   delivering  3S.000   bbl.   of  Amer!< 
Portland   cement.      W.   M.   Black   is  Col.   Engr 

^Engines.    Etc. — Pittsburgh,    Penn. — Bids    will    be    receivi 
until    noon,    Apr.    1.    by   Lt.   Col.    Francis    R.    Shunk.    Pittsburg 
Penn.,     for     furnishing    and     delivering    steel     maneuvei 
hulls,     engines,     steamboat     and     hand     capstans,    elect. 
plants,   derricks,    kevels,   spuds,    etc.    for   Dams   Nos.    1,    7,   9  B' 
28,  Ohio   River. 

+  it.-ii.-iii--  <o  Approaches,  Etc.  Baltimore.  Mil,  The  c. 
tract  for  repairs  to  approaches,  etc.,  at  the  I'  S.  Marim  Hi 
pital,  Baltimore,  Md.,  has  been  awarded  to  the  DAVID 
UNDREW  CO.,  Ml  Vernon  Ave.  and  2iith  St.,  Haltimore,  M 
at    $4950.      Noted    1-Vh.    26, 

Washington,   D.  C. — See   item   under   Buildings. 

A-Brldgea      Norfolk.    Va.      Kids    will    lie    received   al    the  nth 

of    the    1'.    S.     Engr..     until Apr.     17     for    the    eon 

of    threi     steel    highway,    rolling    ..i     trunnion    bascule    brldgl 
!■;.    Eveleth   wim  !.•«    Is   Lieut.   Col.,    Engr. 

DredKlua  Norfolk,  Va.  Hi. is  were  received,  Feb  20,  ' 
I.I  foi  E  Eveleth  WInslow,  Corps  Engrs.,  II  S  A.  for  d red, 
Ing    inland     waterway     I'roiu    Norfolk,     Va       to    Beaufort     Inli 

N.  ''.    i      i.ill.iv.        (a)   .Ii m     ih.     cur.    I'olnt    section    480,0 

cu.yd     il.)    i'. .inn ..I     section,    675, I    cu.yd.,    (c)    for    dredM 

hot'h    I  H     I'ollll    .....I    Colli  lock    see I:  ,1.1   .5, ll  >  - 

,,-,,     |ir.  ilrlnr.    Co  .    Mobile.      \l..   .     (el     I   le      per    ell   yd      pla. 

hi ill      W     II     Kreneh,    Norfolk,    Va.,    (a)    I.. ,'„.■:    Atlantic  Qu 

,v    Ha,  Hie   Co.    New     York.    N     V  ,    C.  )     ILY.,    ll..     ll  (el 

|.     Sun       I'd  III"'.,    .lersej     Clly      N      .1..     (el    II    18c   :    M 

Drei t    '  lontr  icting  Co.,   (a)    i  i  ?c  ,  (b)  13  9,'.,      i 

i  .,  ,  ,i     hi,      ....    Philadelphia,    I  Vim  .    c.  i    9  :..       Noli  .1    Jan     .- 
I-..-I     mile,       i: I K I  ii         V\        V:i       Oscnr      VVen.lorotli,     SUBe 
\,,  i,       -I-,,  i,    mi  •.      Dopl  .     U  iisliliigtoii,     I).    C„     has     rojoi    ed 

.1    for    the    con    I  -  ncl  Ion    ..I    0    poi  i    ollh  o    ot     Elkli 


W     \  . 


Ktc.      Wheeling,     W      \   i         riic     

i I    loci  and    hear    I  I 

,1-deil        I...I       V     PBN 


+  l....k     (.nl 

liiiiii'ln 

i, ii      Dam    '"-.    iililo     Itlver.     hi-      hern     iiwar i      »,     ■  •■ 

IK  1 1  ii  II  Lot    II.    1 

BNT    HRIDOE   CO.,    I'ltl    Inn     h,    I' .    PI. 101        Nol 

tparntux      Charleston.     S      C       BldH     wen 


I'UB-Slltl 

colve.i,    B"eb    II,   by    the 


I,,   pector,    foi    repaln 
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leht  Vessel,  No.  1,  and  installation  of  compressed-air  fog- 
In  a  1  apparatus  as  follows:  R.  R.  Pregnall,  Charleston. 
BP  S44S5  (probably  awarded  contract);  James  She  wan  As 
,nV  New  York,  $6196;  Merrill  Stevens  Co.,  Jacksonville  Fla.. 
UK7-  Wilmington  Iron  Works,  Wilmington,  N  C,  $6637, 
harleston.SC.,  Navy  Yard.  $5999.     Noted  Feb.  12. 

♦Hospital— Fort  Moultrie,  S.  C— The  contract  for  altera- 
ons  and  improvements  to  hospital  at  Fort  Moultrie,  S.  C., 
M  been  awarded  to  JOHN  A.  BLANCHARD  Moultrieville, 
C  at  prices  as  follows:  Miscellaneous  alterations  and  m- 
rovements,  $4S47;  heating  repairs,  $700;  repairs  to  electnc- 
ght  fixtures,    $110.      Total    $5657. 

Building— Fort  Screven,  Ga.— Bids  will  be  received  until 
I  am  Mar  31,  by  the  Constructing  Quartermaster,  Fort 
■reven  Ga.,  for  constructing  a  bakery  at  this  post. 
'  Bank  Protection— Savannah,  Ga —  All  bids  received  Feb 
1  bv  Col  W.  C.  Langfitt.  Corps  Engrs.,  U.  S.  A.,  foi  bank 
otection  of  Savannah  River,  have  been  rejected  Bids  were 
follows:  Brvan  &  Co.,  Jacksonville,  Fla.,  $145,571,  C.  W. 
ane  &  Co.,  Atlanta,  Ga.,  $157,548  A,  J.  Twiggs  &  Son, 
ugusta,   Ga.,   $137,990.     Noted  Jan.   22. 

+Metal  Work— Louisville,  Ky.— The  contract  for  the  fabri- 
itlon  and  delivery  of  metal  work  for  the  emergency p  dam 
,  Lock  41  Ohio  River,  has  been  awarded  to  the  PENN 
RIDGE  CO.,  Beaver  Falls,  Penn.,  at  $19,555.     Noted  Jan.   S. 

Metal  Work  for  wickets— Louisville,  Ky.— Bids  were  re- 
»ived,  Feb.  21,  by  Maj.  J.  C.  Oakes,  Corps  Engrs  U. .  S.  A., 
buisville,  for  metal  work  for  wickets.  Dam  No  48,  as  fol- 
™rs-  (a)  238,047  lb.  structural  steel,  (b)  39,435  lb.  torgea 
wl  (c)  36,412  lb.  cast  steel,  (d)  53,403  lb.  rods  bolts  rivets 
:c.  (e)  total.:  Penn  Bridge  Co.,  Beaver  Falls,  Penn  (a) 
i°ib  per  100  lb.,  (b)  $3.80.  (c)  $5.95,  (d)  $2 ,.50,  (e I  $10 ,237;  In- 
jpendent  Bridge  Co.,  Pittsburgh,  Penn.,  (a)  $2.41,  (b)  S3.1", 
!}  $5.75,  (d)  $2:30,  (e)  $10,281;  Steacy  Schmidt  Mfg.  Co  York. 
enn.  (a)  $2,235,  (b)  $4.23,  (c)  $7.43,  (d)  $2,475  (e)  $11,016 
harles  Hegewald  Co.,  New  Albany.  Ind.,  (a)  $1,999.  (0) 
1999,  (c)  $6,999.  (d)  $2,999,  (e)  $10,882:  J.  &  J.  B  Milhol- 
ind  Co  .Pittsburgh,  Penn.,  (a)  $2.2S,  (b)  $3.35^  (c)  $d  9c  .  (d) 
20  (e)  $10,090;  Whitehead  &  Kales  Iron  Works  Detroit 
lch.  (a)  $2.66.  (b)  $12  16,  (c)  $8.18.  (d)  $4.79  (e)  nj5.6b4 
awrence  D  Weaning,  Cleveland,  Ohio,  (a)  $2, ,  (b)  $0,  (cj 
f  (d)  $4  (e)  $11,054;  Riter-Conly  Mfg.  Co.,  Pittsburgh  Penn., 
\  .1  os  /m  ii  71  foi  S4  S3  (d)  12  72  (e)  $97S2;  W.  N.  Krat- 
£  i'co  ,  Pitttbur'gl^'penn3:  $  &  10.  <b)  $4.40,  '(c)  $4.25,  (d) 
I' 85     (e)    $9804.      Noted    Jan.    22. 

I  +Steel  Pnmp  Boat— Louisville  Ky  —  The  contract  /ora 
eel  pump  boat  has  been  awarded  to  F.  J.  HOWARD,  Jetter- 
mville,  Ind.,  at  $10,793.     Noted  Dec.  18. 

+Ice  Piers— Cincinnati,  Ohio— The  contract  for  the  recon- 
ruction  of  two  ice  piers  in  the  Ohio  River  at  Gallipoljs,  has 
•en  awarded  to  WILLIAM  H.  BARBER,  Cincinnati,  Ohio,  at 
1,571.  Noted  Jan.  15. 
I  Material  for  Dam— Cincinnati,  Ohio— Bids  were  received, 
eb  24  by  Lt.  Col.  H.  Jervey,  Corps  Engrs.,  U.  S.  A.,  tor 
irnishing'wicket  irons,  horses,  props  and  Poiree  trestles  for 
am  No  29  Ohio  River,  as  follows:  (a)  227,610  lb  wicket 
ons,  (b)  235,642  lb.  horses,  (c)  207, 31S  lb.  props  (d)  214,450 
.  service  bridges  and  Poiree  trestles:  Heppenstall  Forge  & 
nlfe  Co.,  Pittsburgh,  Penn.,  (c)  $10,262;  C.  A.  Turner  Inc., 
'ittsbureh  Penn  (a)  K0214,  (d)  $8021;  Steacy  Schmidt  Mfg. 
/x  'York  Penn.?-(a)  $7147.  '(b)  519,111  CO  $15,508.  (d)  $11,- 
:0;  Independent  Bridge  Co.,  Pittsburgh,  Pemv,  (a)  $ 6168(d) 
'65":  J.  &  J.  B.  Milholland  Co.,  Pittsburgh,  Penn.,  (a)  $b.i-S, 
>)  $10,227,  (c)  $10,221,  (d)  $S535"  Lawrence  D.  Weaning, 
leveland,  Ohio,  (a)  $6032,  (b)  $9779.  (c)  $7049 ,  (d)  $8042. 
Unn  Bridge  Co.,  Beaver  Falls.  Penn..  (a)  $»9S6,  (b)  *1<>.?1°. 
|:)  $S977,  (d)  $7463:  Scottdale  Machine  &  Mfg.  Co.,  Scottdale, 
enii  ,   (d)   $9436.     Noted  Jan.   29. 

hat  office — Piqua,  Ohio — Bids  were  received  as  follows 
1  Feb.  27.  bv  Oscar  Wenderoth.  Superv.  Arch.,  Treasury 
ept  Washington,  D.  C.  for  the  construction  of  a  post  omce 
:  Piqua.  two-storv  building.  10,000  sq.ft.  ground  area,  hre- 
•oof  construction,  tile  and  composition  roof,  stone  lacing. 
1)  limestone,  with  reinforced  concrete  arches;  (b)  sand- 
one  with  reinforced  concrete  arches;  (c)  limestone  wilti 
rra-cotta  arches:  (d)  sandstone  with  terra-cotta  arches.  A. 
.  fry,  Piqua.  Ohio,  (a)  $128,527;  (b)  $135.7.5:  (c)  $127,- 
I:  (d)  $134,835.  J.  H.  Wiese,  Omaha.  Neb.,  (a)  $124. s90;  (b) 
if)  $125, S90;  (d)  $135,000.  General  Construction  Co., 
ee,  Wis.,  (a)  $130,916;  (b)  $136,946;  (c)  $130,046;  (d) 
36.ni,;.  nunlap  ,v  Co.,  Columbus,  Ind..  (a)  $123,160;  (b) 
(C)  $123,060:  (d)  $127,268.  .1.  P.  Culler,  Con- 
Co„  Janesvllle,  Wis.,  (a)  $137,809;  (b)  $142,000; 
:)  $138,000:  (d)  $142,200.  Barnes  Bros.,  Logansport,  Ind.,  (a) 
29.880;  (b)  $136,000;  (c)  $132,000:  (d)  $136,320.  Daniel  Mc- 
Phlladelphia,  Penn..  fa)  $125,900;  (b)  $136,900;  (c) 
K8D0;  fd)  $135,800.  Bedford  Stone  &  Construction  Co., 
idlanapolis.  Ind.,  (a)  $133,000;  (b)  $136,000:  (c)  $132,000;  (d) 
Charles  W.  Glndele  &  Co.,  Chicago,  Til.,  (a)  $126,500; 
'•    (c)    $126,200;    (d)    $129,450.      Westchester    Bn- 


,189,760; 

ring     Co., 

■I-  I, rani 


103     Park 

(C)       $117.5011 


\\ 


N,  \v       V,.rk. 

id)      $126,600. 


(a)     sin;, aaa; 
R       S       Moore, 


,CJ         -I'll., OWli;  ,<1J  lldDiDUV,  iv,         o.         i»*«vi^. 

__ette,    Ind.,    (a)    $121,973;    (I.)    $130,878;    (O    $121,423;    (d) 
|S,828.     George  W.  stiles  Construction  <",>..  Chicago,  111.,   (a) 
■86:     (I,)     $129.2si',;     (c)     $119,986 


oc'l      1,11,1'  'rill.,    Rhfg ""Philadelphia"    Pi  •»„'  (a)'  $125, 

1    $129,286;    <■■)    $124,517;    id)    $132,967.      Noted    Jan.    22. 

Rip-Rap      Mound    Citv,    111.— The   onlv    hid    received    bv   Col. 

■nrv    Jervey,    for    furnishing     0    sq.yd     of    material    for 

one  rip  rap  along  the  river  rronl  of  tin-  levee  at   Mound  City, 
I    was    sal. mill.,, I    bv    II,.     Moll,  ib  Contract   Co., 

nme\  ill.-,    1  nd       ,1    '  0c     per  s, 

■re-Apparntaa  lliiildings — Fort    Riley,   Kan      Bids  will   bo 
Mved   until    11   a.m.,   Mar    In.  by  Cap!    John   .!    Ryan,  Corps 

lgrs..    It.    S      A.    lor    on.      I,....|  ,      ladiler    bouse     and    two 

>se-cnrt    buildings,    frni nstructlon,    at    this    post. 

■Revetment      K  u     is    City,    Mo,      Bids    were    r lived   Feb. 

l,v   Mat.   Herberl    Deakyne,    Corps   Engrs.,  U.  S.  A.,  for  re- 


vetment work  as  follows:  (a)  at  Ploe  Boy  Bend,  13,000  lin.ft. 
(b)  Saline  City  Bend  13,000  lin.ft.  (c)  Napoleon  Bend,  18,000 
lin.ft.,  pries  per  lin.ft.  J.  W.  McMurray  Contracting  Co., 
Kansas  City,  Mj„  (a)  $9.90,  (c)  $10.65,  Stanton  &  Jones  Con- 
struction Co.,  Leavenworth,  Kan.,  (a)  $10.17,  (b)  $9.58.  RUST 
&  SWIFT,  (a)  $10.25,  (b)  $10.20,  (c)  $10.09  (awarded  con- 
tract). Geiger,  Chapin  &  Dresser,  Leavsnworth,  Kan.,  (a) 
$9.93,  KANSAS  CITY  BRIDGE  CO.,  Kansas  City,  Mo.  (a)  $9.25 
(awarded  contract)  (b)  $9.15  (awarded  contract)  <c)  $10.80, 
De  Witt  &  Shobe,  Glasgow,  (a)  $9.63,  (b)  $10.20,  (c)  $11.50. 
Noted  Jan.   22. 

+Dike — Miami,  Mo. — Bids  were  received  Feb.  25,  by  Maj. 
Herbert  Deakyne,  Corps  Engrs.,  U.  S.  A.,  for  constructing 
about  1700  ft.  of  standard  3-row  timber  dike  on  Missouri 
River,  about  121  miles  below  Kansas  Citv,  as  follows:  Kan- 
sas City  Bridge  Co.,  Kansas  Citv,  Mo.,  $17.90  per  lin.ft., 
Marshall  Rust,  Pilot  Grove,  Mo.,  $15  DE  WITT  &  SHOBE, 
Glasgow,   Mo.,   $14. SI- (awarded  contract).     Noted  Feb.   5. 

♦  Air  Washers  end  Humidity-Control  Apparatus — St.  Louis, 
Mo., — Bids  will  be  received  by  O.  Wenderoth,  Supervising 
Arch.,  Treasury  Dept.,  Washington,  D.  O,  until  3  p.m.,  Feb.  25, 
for  installing  air  washers  and  humidity-control  apparatus  in 
the  post-office  building.  Plans  may  be  had  at  the  office  of  the 
Superintendent  of  Construction,  St,  Louis,  or  at  the  office  of 
the  Supervising  Architect. 

Mechanical  Equipment — St.  Louis,  Mo. — -Bids  will  be  re- 
ceived until  3  p.m.,  Mar.  23,  by  Oscar  W'enderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  the  installa- 
tion of  air  washers  and  humidity  control  apparatus  in  the 
U.  S.   post  office  at  St.  Louis,  Mo. 

+Lock  Gates — Dallas,  Tex. — The  contract  for  erecting  two 
pairs  of  steel  lock  gates  at  the  Sabine  Natchez  Canal  has  been 
awarded  to  the  CHICAGO  BRIDGE  &  IRON  CO.,  Chicago,  111., 
at  $24,200.     Noted  Jan.  29. 

♦  Alterations  to  Dredge — Portland,  Ore. — The  contract  for 
alterations  to  the  dredge  "Chinook"  and  installation  of  two 
additional  pumps  and  engines  has  been  awarded  to  the  AL- 
BINA    ENGINE    &    MACHINE    WORKS,    at    $47,726. 

MISCELLANEOUS 

♦  Elimination  of  Grade  Crossings — Springfield,  Mass. — The 
Board  of  Supervisors  has  awarded  the  contract  for  the  Water 
St.  underpass  to  the  O'BRIEN  CONSTRUCTION  CO.,  Grand 
Central  Terminal,  New  York,  at  $75,350.  This  is  the  last 
contract  awarded  in  connection  with  the  elimination  of  grade 
crossings  at  Dwight  and  Water  Sts.  for  which  bids  were 
opened  Jan.   29.     Other  contract"  awarded  were  noted  Feb.  5. 

Pier — Albany,  N.  Y. — Plans  have  been  completed  for  the 
construction  of  the  proposed  new  pier  for  the  Hudson  River 
Day  Line  at  Albany.  It  will  be  250x30  ft.  The  cost  has  been 
estimated  at  $25,000. 

Barge  Canal  Terminal — Brooklyn,  N.  Y. — Plans  have  been 
completed  for  the  construction  of  the  barge-canal  terminal 
at  Erie  Basin.  The  work  will  require  the  construction  of  a 
bulkheal  across  the  middle  of  the  old  Erie  Basin  and  twro  piers, 
one  900  ft.  in  length  and  the  other  1100  ft.,  each  150  ft.  in 
width,  will  be  built  with  35  ft.  of  water  in  the  basin.  The 
work  will  take  two  years.  John  A.  Bensel,  Albany,  is  State 
Engr. 

River  Work — Jamestown,  N.  Y. — The  state  of  New  York 
has  approved  plans  for  the  improvement  of  Chadakorn  River 
from  the  Dexterville  Dam  to  the  Warner  Dam.  C.  G.  Jones  is 
City  Engr. 

Extending  Pier — New  York,  N.  Y. — (Borough  of  Manhattan) 
—  1  Official) — Bids  will  be  received  until  noon,  Mar.  12,  by  R.  A. 
C.  Smith,  Comr.  of  Docks,  Dept.  of  Docks  and  Ferries,  Pier  A, 
foot  of  Battery  Place,  North  River,  Manhattan,  for  Contract 
No.  1413.  The  work  calls  for  extending  Pier  45,  near  the 
foot   of   West   10th   St.,   and   depositing   riprap   thereat. 

♦  Elevated  Railroad — New  York,  N.  Y. — (Official) — The  Pub- 
lic Service  Commission  has  approved  the  award  of  contract 
to  F.  W.  BURNHAM.  30  East  42nd  St..  New  York,  by  the 
Brooklyn  Rapid  Transit  Co.  for  the  construction  of  the  sec- 
ond section  of  the  Lutheran  Cemetery  elevated  railroad,  at 
$143,225. 

Fire-House  Additions,  Etc. — New  York,  N.  Y. — (Borough 
of  Richmond)  —  (Official) — Bids  will  be  received  until  10:30 
a.m.,  Mar.  10,  by  Robert  Adamson,  Fire  Comr.,  151  East  67th 
St.,  Borough  of  Manhattan,  for  additions  and  alterations  to 
the  quarters  of  Hook  and  Ladder  Co.  No.  176,  north  side  of 
Broadway,  west  of  Main  St.,  Tottenvllle,  S.  I.,  Borough  of 
Richmond. 

Metal  Cases,  Etc. — New  York.  N.  Y. —  (Borough  of  The 
Bronx)  (Official)  -Hi, is  will  he  received  until  3  p.m..  Mar,  11, 
by  Edward  Polak,  Register  of  Bronx  County,  1932  Arthur  Ave., 
The  Bronx,  for  metal  filing  ,-ases,  shelving,  book  racks,  etc., 
in  the  quarters  occupied  by  the  register's  office,  Bronx  County, 
sixth  floor  and  seventh  floor  In  the  Bergen  Bi,lg.,  177th  St. 
and   Arthur   A.ve.,   Bronx   County,   New   York   City. 

♦Track  Material* — New  York.  N  Y.  —  (Borough  of  Brook- 
lyn 1  (Official)  Bids  were  received  as  follows,  Feb.  24,  by 
the  Public  Service  Commission,  164  Nassau  St.,  New  York,  for 
the  supply  of  track  materials  In  quantities  sufficient  to  equip 
the  Fourth  ,\\e  Subway,  in  Brooklyn,  from  the  Manhattan 
Bridge  ...  Fourth  A.ve  and  86th  SI  The  Commission  asked 
for  bids  on  16  ola  si  ol  track  materials  but  received  bids  on 
onlv  12,  There  were  no  bids  on  nul  locks,  tie  plates,  fell 
uid   ballast.     On    f,.ur   other   classes   only   one   bid    was 

r lived    tor   each.      Including   these   the   total    of   the   lowest 

bids  was  (306,923      The  totals  and  contracts  awarded   : 
Openhearth    rail:    Lackawanns    Steel    1  bktiii.k 

1IKJI   steel   PRODUCTS   CO.,   New   York.   $127,108:    Pennsyl- 
si.-ei     Co       $127,940        M  rail:     MANGANEShl 

STEEL   RAIL  CO.,  New   Fork,  $43,200;   Pennsylvania   Steel  Co., 
sit  v.,,.       Splice    bars     R  \m,    JOINT    , '.  ' .    Ni  ■■     5  ork. 

E   [RON  CO.,  LTD  .  I10S2; 
American  Malleabl,   Co.,  (1280      Adjustable  Ameri- 

can   Brake  Shoe   .\-    Foundry   Co.,   n."    Fori  tandard 

Cut-track  spikes:  1.  VCK  \  w  \  \  \'  \  STEEL 
tfERICAN    IRON    >v- 
STEEL  MFC    CO.,   New    '>  Ties  and   timbers:  J.  H. 
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Burton  &  Co.,  Inc.,  $96,540;  Eppinger  &  Russell  (o,  $97,500; 
Frank  B.  Haviland,  50  Pine  St.,  New  York,  $50,L95.*  Bolts 
and  nuts:  American  Iron  &  Steel  Mfg.  Co.,  $6308. t  Nut  locks: 
No  hid.  Washers:  AMERICAN  BRAKE  SHOE  &  FOUNDRY 
CO.,  $14SS.  Rail  braces.  EASTERN  MALLEABLE  IRON  CO., 
INC.,  $1524;American  Malleable  Iron  Co.,  $2130.  Tie  plates: 
No  bid.  Felt  pads:  No  bid.  Anti-creepers:  The  P.  &  M.  Co., 
bid  "A,  $2934;  The  P.  &  M.  Co.,  bid  "B,"  $25S4;1  THE  CREEP- 
CHECK  CO.,  INC.,  $2736.  Ballast:  No  bid.  •  This  bid  was  for 
Class  "A"  timbers  only,  t  The  American  Iron  &  Steel  Co.  in 
both  of  its  bids  attached  a  qualifying  letter,  but  no  bid  could 
be  received  on  any  other  condition  than  that  outlined  in  the 
specifications  and  contract.  Counsel  has  advised  that  it  could 
withdraw  these  conditional  letters  by  transmitting  a  letter 
to  the  commission,  stating  that  they  would  accept  the  order 
unconditionally,  t  The  P.  &  M.  Co.  states  in  its  bid  that  bid 
"B"  is  made  upon  a  type  of  anti-creeper  that  is  not  capable 
of  being  ap'plied  on  the  elevated  structure  with  the  timber 
guard  in  place.     This  does  not  conform  to  the  specifications. 

+$nbnay — New  York.  N.  Y. —  (Borough  of  Manhattan)  — 
Bids  were  received  Mar.  2,  by  th?  Public  Service  Commission, 
154  Nassau  St.,  for  the  construction  of  Sect.  4  of  Routes  4 
and  38,  a  part  of  the  Seventh  Ave. -Lexington  Ave.  rapid  tran- 
sit railroad.  The  lowest  bidder,  according  to  unofficial  totals, 
was  the  U.  S.  Realty  &  Improvement  Co.,  Ill  Broadway,  New 
Yrork,  at  $1,837,000. 

Dock  and  Wharf  Extension — Philadelphia,  Penn. — The  City 
Council  has  granted  the  Pennsylvania  R.R.  Co.  permission  to 
construct  extensions  and  make  improvements  to  its  do  cits 
and  wharves  in  the  Christian  St.  sectli  n  of  the  city.  A.  W. 
Gibbs,    Philadelphia,   is   Ch.    Mech.    Engr. 

Drainage  Canal — Orangeburg,  S.  C. — Farmers  of  that  sec- 
tion of  Orangeburg  County  between  the  city  of  Orangeburg 
and  the  town  of  Bowman  are  planning  to  construct  a  drain- 
age canal  to  cost  $200,000.  It  will  be  about  20  miles  long,  12 
ft.  deep  and  IS  ft.  wide.  F.  A.  Eason,  U.  S.  Drainage  Engr., 
Charleston,    5.    C,    is    interested. 

Retaining  Wall — Sanford,  Fla. — Bids  will  be  received  by 
M  W  Lovell,  City  Ok.,  until  Apr.  6,  for  the  construction  of  a 
retaining  wall  about  3000  ft.  long,  filling  in  behind  the  same 
with  258,000  cu.yd.  of  earth,  and  extending  the  sewer  through 
the  made  land. 

+  Ditch — Alliance,  Ohio — The  contract  has  been  awarded  to 
J.  A.  CoPELAND,  Lima,  Ohio,  for  the  construction  of  the 
Cordon  Ditch  near  Alliance,  at  about  $11,000. 

Park  Buildings — Cincinnati,  Ohio— Bids  will  be  received 
until  noon.  Mar.  ft,  bv  the  Board  of  Park  Commissioners  ot 
Cincinnati  for  the  construction  of  a  playground  building  and 
until  Mar  12,  for  the  construction  of  a  musical  pavilion  and 
a  comfort  station.     William  Hodgkinson  is  Secy. 

Coal  Docks— Lewisburg,  Ohio— The  Duvall  Coal  Dock  Co. 
has  been  incorporated  with  a  capital  of  $25,000  to  build  and 
operate  coal  docks  by  Edwin  Duvall,  Frank  J.  Dordier,  George 
C.  Horn,  Edgar  J.  C.  Horn  and  Edith  M.  Horn,  all  of  Lewis- 
burg. 

Dredging — Mansfield,  Ohio — Barres  Bros.,  Elyria,  Ohio  are 
the  lowest  bidders  at  $20,791  for  dredging  Black  Fork.  There 
were    16    bidders. 

Ditch — Marion,  Ohio — Bids  will  be  received  until  Mar.  7,  by 
the  County  Commissioners,  Marion,  for  constructing  one-halt 
mile  of  the  Rock  Swale  Cutoff  Ditch.  Estimated  cost,  $10,000. 
J.   E.  Spaulding  is  County  Audr. 

Subway — Chicago,  111. — The  cost  of  constructing  the  pro- 
posed  subway  system  under  the  Transportation  Committees 
revised  plans  has  been   estimated   at   $33,885,000. 

+  l>r»iii:ige — Clarinda,  Iowa — The  contract  for  the  con- 
.,,,  of  1"'  miles  of  drainage  ditch  has  been  awarded 
to  O     P     HERKICK,    Des    Moines,   Iowa,   by   the   county. 

Dltcli  Council  Bluffs.  Iowa — Bids  will  be  received  until  2 
nm  Mar  26,  for  the  construction  of  the  Fensler  Hitch,  Rock- 
for.i  Township.  Bids  will  be  received  by  J.  B.  Hannan,  County 
Audr.,    Council    Bluffs. 

Drainage  Districts — Fort  Dodge,  Iowa — The  Commission- 
ers of  Webster  County  will  establish  several  small  drainage 
ted  cost,  $150,000.  J.  L.  Hanrahan,  Fort 
\  udr. 

+Dredge  Work — Pocahontas,  Iowa — The  County  Super- 
visors   have    award nti  i    ts    as    follows    for   dredge   work: 

WIS  ''■•  HOLDAWAT  for  Sections  1  and  2,  at  5c.  per 
0  i  \  BARR,  for  Sections  3  and  4,  at  6c.  per 
i      The  work  Includes  about  1,200,000  cu.yd. 

+  Dlteh— Aitkin,  Minn.— The  contract  for  the  construction 
Ditch  No.  24  has  been  awarded  to  the  NORTH  ERIN 
I  i  [ON  '''>,  Ell  hart,  In. I.,  by  Hie  county,  at  $36,180 
!   Feb    I.  by  J.   E.  I Ire,  I  lounl  y  Audr. 

-fnitch  Bemldjl,  Minn.  The  County  Commissioners  have 
fled   contracts   as    follows   for   the   construction    oi    Ditch 

id,    u for  excavation, 

RI<       ror  clearing   and   grub- 

Mh.irf     Mlnneapo  city   has   bad    plans   pre- 
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City    lan-r 

-fDitcii     Roseau,    Mini  itracl    has    been    av.  irded 

RUI  'lh  IN   CO  [0      ..    hi 

i.iv  Ditch  No    17.  at  flO, 146.     M    a    Chapln, 
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*  +  dii.  i.     SI     Paul,    Minn      1  ota    SI  ite    Dra  Inage 
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County,   Kan.,  about   4  y2    miles   southeast   of  Whiting,   for 

construction  of  certain   open  ditches  and  an   earth   levee 

work  requires  the  excavation  of  certain  stream  cutoffs,  ria 
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base  widths  of  eight  and  14  ft  ;  side  slopes  of  1  to  1  and  20- 
bearms.  The  total  amount  of  excavation  required  for  th 
open  ditches  is  about  129,500  cu.yd.  The  levee  is  to  be  cl 
structed  of  earth  and  is  approximately  1000  ft.  long  % 
crown  width  will  be  16  ii.  and  side  slop.s,  2  to  2.  Total  est 
mated  amount  of  levee  embankment,  6500  cu.yd.  Bids  win 
asked  for  the  work  in  section  and  fo:-  the  construction  of  i 
the  work.  Total  estimated  amount  of  excavation  and  e. 
bankment,  136,000  cu.yd.  All  of  the  excavation  will  be  Ii 
earth  ranging  from  a  loam  to  a  stiff  clay.  Very  little  clea- 
ing  will  be  required.  The  work  is  suitable  for  drag-line  1 
cavators  or  other  similar  types  of  dry-land  machines.  T- 
distance  to  the  nearest  railroad  station  is  two  miles  and  tk 
average  length  of  coal  haul  about  three  miles.  T1t  eontri 
has  been  awarded  to  R.  S.  MORROW,  Council  Bluffs,  Ic\£ 
at  9.29c.  per  cu.yd.  for  excavation  and  14c.  per  cu.yd.  for  lew 
embankment.  H.  B.  Walker,  State  Agricultural  College,  Ma- 
hattan,    Kan.,    is    Engr. 

Drainage — Charleston,  Mo. — Bids  will  be  received  una 
1:30  p.m.,  Mar.  18,  by  L.  T.  Berthe,  District  Engr.,  at  pub} 
outcry  at  the  courthouse  at  Charleston,  for  clearing  the  rig! 
of-way,  excavating  the  ditches  and  constructing  a  reinforc<|. 
concrete  drainage  outlet  through  levee  for  same  for  Draina, 
District  No.  30  of  Mississippi  County.  Dredging,  clearing  a|; 
concrete  contracts  will  be  let  separately  or  as  a  whole.  Th 
work  comprises  about  4%  miles  of  ditching  containing  286,1; 
cu.yd.  of  excavation,  floating  dredge  work,  water  the  ye* 
around;  70.27  acres  of  right-of-way  to  be  cleared;  one  rev 
forced-concrete  culvert  drainage  outlet  with  steel  floodg!' 
and  hoist,  requiring  7451  cu.yd.  of  excavation,  7451  cu.yd.  I 
backfill,  152  foundation  piles,  604.6  cu.yd.  of  reinforced  cc 
Crete,  necessitating  coffer-dam  during  construction.  Plai 
specifications  and  estimates  are  on  file  in  the  office  of  a 
County  Clerk  at  Charleston,  and  in  the  office  of  the  Distr: 
Engineer. 

+Levee    Work — Pine    Bluff,    Ark. — The    contract    has    be 
awarded   to   HEMMINGWAY   BROS.,   Arkansas   City,   Ark., 
the  Board  of  Directors  of  the  Plum  Bayou  Levee  District  if 
general    repairs    to    42    miles    of    the    levee    and    for    replacir 
a  portion   of  the  Chambers  Loop. 

Levee  'Work — Velasco,  Tex. — The  Commissioners  of  Valas). 
Drainage  District,  Velasco,  are  considering  the  construct! 
of  levee  repairs  to  strengthen  the  Brazos  River  Levee.  Es! 
mated   cost,   $10,000. 

Bulkhead  and  Dock — Seattle,  Wash. — Paul  P.  Whitha 
Engr..  Port  of  Seattle  Comn.,  Central  Bldg.,  Seattle,  has  coi 
pleted  plans,  it  is  reported,  for  an  1100-ft.  timber  bulkhe 
and  a  500-ft.  dock  at  Salmon  Bay.  The  work  will  requir 
600,000  cu.yd.  of  dredging  and  filling. 

Mausoleum — Walla  Walla,  Wash. — The  Northwestern  Ma 
soleum  Co.,  Walla  Walla,  plans  to  construct  a  mausoleum  I 
Walla  Walla  to  cost  $160,000.     George  F.  Cuthbert  is  Pres. 

+  Dredge  Equipment — Portland,  Ore — The  city  has  award, 
to  the  SEATTLE  CONSTRUCTION  &  DRY  DOCK  CO.,  Seatt 
Wash.,  the  contract  for  building  two  30-in.  pumps  for  t! 
dredge  "Chinook,"  at  $8100.  The  ALBINA  ENGINE  &  M 
CHINE  WORKS,  Portland,  at  $47,720,  were  low  bidders  f 
installing  pumps,  engines  and  other  improvements  to  the  vt 
sel's  equipment. 

+Rulkhead — Coronado  Beach,  Calif — The  Coronarto  Bea 
Co.  has  awarded  a  contract  to  CHAS.  W.  CORBALEY,  1. 
Angeles,  Calif.,  for  the  construction  of  a  wooden  bulkh 
on  the  oceanfront,  at   $22,263. 

Harbor  Improvements — Crescent  City,  Calif. — The  I 
plans  to  spend  about  $1,000,000  to  improve  the  harbor. 

Pneumntic  Tube  and  Vacuum  System — San  Francisco,  Ca 
— Bids  will  be  asked  soon  by  the  Board  of  Public  Works  I 
the  installation  of  a  pneumatic-  tube  and  vaouiim-cleani 
system  in  the  new  city  hall.  Estimated  cost,  about  $100,0 
Frederick   J.  Churchill  is  Secy. 

Wharf — San   Luis  Obispo,  Calif — The  Pacific  Coast   Ry. 
plans  to  construct   a   wharf  near    Fossil    Point.     James  Andi 
son,    Seattle,    Wash.,    is    Ch.    Engr. 

+  \\  ■■  :■  i- 1 — Santa  Cruz,  Calif. — The  contract  has  been  aw.ii 
ed  by  the  city  to  MKSMKK  *  PTCE.  Story  Bldg.,  Los  Angel 
Calif.,  for  the  construction  of  a  creosoted  idle  and  timl 
wharf  at   $142,213.      List   of  bidders  noted   Feb.   26, 

Harbor  Improvements — Valleio,  Calif. — At  a  special  m 
tion  held  Feb.  19,  bonds'  for  $1  12,000  were  voted  for  hart 
improvements  and  sewer  extensions. 
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Manchester,  Mass. — Shepley,  Rutan  &  Coilidge,  Ames  Bldg., 
jston,  are  preparing  plans  for  the  construction  of  a  two- 
ory  and  basement  Town  Hall.  The  cost  is  estimated  at 
50,000. 

Worcester,  Mass. — The  City  will  expend  $3S5,000  in  re- 
aring, alterirrg  and  building  new  school  houses.  George  N. 
right   is   Mayor. 

Bids  will  be  received  by  F.  G.  Ward,  Comr.  of  Public 
orks,  for  the  erection  of  a  16-room  school  in  the  South  Side 
irkway   District.     The  cost  is  estimated  at   $130,000. 

Providence,  R.  I. — Hoppin  &  Field,  Archs.,  32  Westminster 
.,  have  completed  plans  for  the  construction  of  a  three- 
ory  brick  school,  170x170  ft.,  to  be  located  at  Marshall  and 
irtland  Sts. 

New  York,  IV.  Y. —  (Borough  of  Manhattan) — George  & 
iward  Blum,  Archs.,  505  Fifth  Ave.,  are  preparing  plans  for 
e   erection    of   a    12-story    apartment    for   Hyman    S.    Crystal, 

West  St.  The  building  will  be  located  at  160  East  79th  St., 
id  is  estimated  to  cost    $350,000. 

Walter  Haefeli,  17  Madison  Ave.,  has  been  selected  as  Arch. 

prepare  plans  for  erecting-  a  16-story  store  and  loft  build- 
s' for  the  Aeon  Realty  Co.     The  building  will   be  located  at 

East  31st  St.,  and  is  estimated  to  cost  $500,000.  Sumner 
?rard  is   Pres. 

(Borough  of  Brooklyn) — James  S.  Mailer,  Arch.,  431  West 
th  St.,  Borough  of  Manhattan,  has  completed  plans  for  four 
■artment  houses  for  the  Grant  S.  Kelley  Realty  Co.  The 
lildings  will  be  located  on  block  bounded  by  Bedford  Ave., 
nden    Boulevard    and    Martense    St. 

+The  contract  for  erecting  the  six-story  building  at 
antague  and  Clinton  Sts.,  for  the  Brooklyn  Trust  Co.,  has 
|  en  awarded  to  MARK  EIDLITZ  &  SON,  30  East  42d  St., 
■w  York,  N.  Y.  The  cost  is  estimated  at  about  $500,000. 
I  +New  York,  N.  Y. — (Borough  of  Manhattan) — The  contract 
Ir  erecting  the  12-storv  apartment  for  Vincent  Astor  at 
roadway  and  89th  St.  has  been  awarded  to  MARK  EIDLITZ 
I  SON,  30  East  42d  St.  The  cost  is  estimated  at  $1,500,000. 
Iiarles   E.    Piatt,   11    East   24th   St.,   is  the   Arch.      Noted   Feb. 

l+(Borough  of  Brooklyn) — The  contract  for  erecting 
Ihool  No.  169  has  been  awarded  to  the  T.  A.  CLARK  CO.,  26 
liurt  St.,  at  $194,300.  Bids  were  opened  Feb.  24.  C.  B.  J. 
J  yder  is   Super,    of  School   Bldgs. 

I   (Borough  of  Manhattan)  —  (Official) — Bids  will  be   received 
the    Board    of  Health,   Center   and   Walker   Sts.,    until    10:H0 

n.,  Mar.  11,  for  erecting  a  brick  building  to  be  used  as  a 
Itchen   at   the  Kingston  Ave.  Hospital,  Brooklyn.     S.  S.  Gold- 

ttt  r  is  Pres.  of  the  Board. 
I  (Borough  of  Manhattan) — The  Reliable  Engineering  Co., 
I  Church  St.,  has  completed  plans  for  the  erection  of  a  10- 
|>ry  brick  hospital,  for  the  Missionary  Sisters  of  the  Sacred 
Isart,  to  he  located  at  230  East  20th  St.  The  cost  is  esti- 
Itted  at  $150,000. 

I  (Borough  of  Brooklyn) — Iba  Bros,  will  erect  four  four- 
|>ry  brick  buildings  at  Third  Ave.  and  72d  St.,  at  an  esti- 
lited  cost  of  $110,000.  The  building  will  be  used  as  stores 
Id  apartments.  Eisenla  &  Carlson,  16  Court  St.,  are  pre- 
|rlng    plans. 

I  +01d  Force,  N.  Y. — The  contract  for  erecting  a  club  house 
I  Little  Moose  Lake   has   been   awarded   to   BRANCH   &   CAL- 

HAX,   Saranac  Lake,     The  cost  is   estimated   at   $60,000. 
I  Rochester.   N.   Y. — Leon    Lempert    &    Son,    Cutler   Bldg.,    are 
•  sparing    plans    for    the    construction    of    a    theater,    for    the 
1st   Ave.    Amusement    Co.      The    building    will    be    86x165    .  t. 
Id  Is  estimated  to  cost   $80,000. 

I  Syracuse,  N.  Y. —  (Official)  —  P.ids  will  be  received  by  the 
lustees  of  the  New  York  State  College  of  Forestry,  Syra- 
iie  University,  Syracuse,  until  2  p.m..  Mar.  21.  for  the  con- 
ruction,  including  heating  and  ventilating,  plumbing  and 
Is  fitting  and  electrical  work,  of  the  State  Forestry  Build- 
jr.  Plans  may  be  seen  ri t  the  office  of  the  Dean  of  the  New 
Irk  State  College  of  Forestry  at  Syracuse  University  and  at 
I;   Office    of   the    State   Architect,    Lewis   F.    Pilcher,    Capitol, 

JWntertown,  IV.  Y. — A.  A.  Leyare  is  contemplating  the  erec- 
In  of  a  theater  on  State  St.,  to  cost  about  $125,000. 
J  Kearney,  IV.  J. — Tt  is  reported  that  bids  will  be  received  by 
I'   Board    of    Education    until    March    ID    for    completing    the 
lishlngton    School.      The   cost   is   estimated    at   about   $75,000. 

I  King    Conklin,     45    Clinton    Ave.,    Newark,    N.    J.,    is    the 

B.  L  Larzelere.  Mercantile  Bldg.,  Rochester,  N.  Y.,  haa 
roared  plans  for  the  erection  of  a  church  for  the  Presby- 
llan   congregation.      The   cost    is   estimated    at    $50,000. 

MnrristcMvn,  iv.  .1.  The  Directors  of  the  Memorial  Hos- 
nal  contemplate  erecting  an  addition  to  the  hospital  costing 

ml   si  no.ooo. 

Ijlewnrk,  N.  .1.— E.  M.  Waldron  &  Co..  84  South  Sixth  St., 
1159,253,  submitted  low  bid  for  the  construction  of  the  ad- 
Slon    to    the    West    Side    School. 

JlVew  Itriinstvick,  N.  .!.  Plans  have  been  completed  by  the 
Ite  Architect  for  the  erection  of  an  experiment  station  to 
Insert  as  a  school  of  agriculture.  The  cost  is  estimated  at 
BtUt    $100,000. 

lllcntoivii.  IVim.  The  School  Board  lms  purchased  8  site 
lith    and   Turner-  Sts.    rind    will   erect    a   high    school   to   cost, 

II  h   equipment,    about    $100,000. 

Bryn    Mnwr.    Pcnn.-    Do    Armond,    Ashmond    &    Blckley,  61  n 

' 'xtn.it    St.,    Philadelphia,    Ponn..    will    r Ive    bids    for  the 

t|8tructlon  of  n  five-story  and  basement,  lOnxlfiO  ft.  for 
r-itian  p.  Sinclair.     The  post   Is  estimated  at   $150,000. 


♦  Franklin,    Pcnn.-    The    contra,  t     for    the    erection     of    the 

rch    for    the    First    Methodist    Fnlscor.nl    Congregation    has 

led  to  CHARLES  T    GOERMAN.   Butler,   Penn.     The 

t  In  estimated  nt   about  $70,000 

f  ■aaelton,  Pcnn.. — The  contract  for  erecting  the  ward 
ool  has  been  awarded  hv  the  Bon  id  of  school  directors  to 
irtr.F    R.    POOnPTNC.    rTnjjelt.on.    at    $63,000       F.     F     .Torale- 

■  r,47  Franklin  St..  Buffalo    NT    v..  prepared  the  plana,     P. 

Rvnns   Is   Secy,   of  the    Board 

Wllkcs-llnrrc.  Pcnn.  McCormlck  A  French.  Second  Nn - 
'al    Rank     Bldg.,    have    completed    plans    for    the    construc- 


tion of  a  four-story  building  for  the  Wyoming  National  Bank. 
The  cost  is  estimated  at  $200,000. 

Knapp  &  Bosworth,  15  South  Franklin  St.  are  preparing 
plans  for  the  construction  of  a  six-story  brick  and  steel 
building  for  the  Salvation  Army,  to  be  erected  at  Broad  and 
Lombard    Sts. 

Baltimore,  Md. — Louis  Levi,  American  Bldg.,  is  preparing 
plans  for  the  erection  of  a  marble  residence  for  Joseph 
Castleberg,  to  be  located  on  Lake  Drive,  Druid  Hill  Park. 
The  cost  is  estimated  at  $100,000. 

♦Frederick,  Md. — The  contract  for  erecting  the  adminis- 
tration building  at  Hood  College  has  been  awarded  to  LLOYD 
C.  CULER,   Frederick,   at  $61,000. 

Ton-son,  Md. — Parker.  Thomas,  &  Rice,  Union  Trust  Bldg., 
Baltimore,  have  prepared  plans  for  the  erection  of  four  three- 
story  dormitories  to  be  built  on  the  York  Road  for  the  State 
Normal  School.     The  cost  is  estimated  at  $100,000. 

Washington,  D.  C — Appleton  P.  Clark,  S16  14th  St.,  N.  W. 
is  receiving  bids  for  the  construction  of  a  five-story  bank  and 
office  building  for  the  National  Savings  Trust  Co.  The  cost 
is  estimated  at  $250,000.  William  D.  Hoover  is  Pres.  of  the 
bank. 

Washington,  D.  C. — Harry  Wardman,  1342  New  York  Ave., 
will  erect  an  apartment  at  14th  and  Clifton  Sts.,  N.  W.  The 
building  will  be  of  concrete  construction,  and  is  estimated 
to  cost  $300,000.  F.  R.  White  &  Co.,  1430  K  St.,  are  the 
Archs. 

Washington,  D.  C. — Bids  were  received.  Mar.  2,  by  the  Com- 
missioners of  the  District  of  Columbia,  for  the  construction 
of  the  new  building  for  the  Central  High  School,  Clifton  St.. 
between  11th  and  13th  Sts.,  N.  W.  The  lowest  bidder  for 
the  construction  was  William  Dall,  Cleveland,  Ohio,  at 
$944,000,  and  for  grading  George  Hyman,  Washington,  D.  C, 
at    $49,000. 

+  Rome,  Ga. — The  contract  for  the  construction  of  the  For- 
rest Hotel  at  Broad  St.  and  Fifth  Ave.,  for  the  Broad  St. 
Hotel  Co.  has  been  awarded  to  the  GRIFFIN  CONSTRUCTION 
CO.,  Atlanta,  Ga.  The  cost  is  estimated  at  about  $250,000. 
Noted  Dec.  11  and  Dec.  25. 

+Fort  Pierce,  Fla. — The  contract  for  erecting  the  brick 
and  cement  concrete  school  has  been  awarded  to  W.  B.  CAMP, 
Jacksonville.  Smith  &  Watson,  Albany,  Ga..  prepared  the 
plans.  The  cost  is  estimated  at  about  $75,000.  Noted  Jan. 
29. 

+Ocala,  Fla. — The  contract  for  erecting  a  school  has  been 
awarded  by  the  Board  of  Public  Instruction  to  F.  W.  LOX<5 
&  CO.,  Jacksonville,  at  $48,295.  Mark  &  Sheftall.  Jackson- 
ville are   the. Archs. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Mar.  23, 
by  the  Clk.,  Board  of  Education,  East  Sixth  St.,  Cleveland, 
for  the  construction  of  a  school,  to  be  known  as  the  Gilbert 
St.    school    annex. 

Lima,  Ohio — Bids  will  be  received  until  Mar.  24,  by  the 
Commissioners  of  Lima  for  the  construction  of  an  administra- 
tion building,  and  nurses'  home  for  the  Lima  State  Hos- 
pital. 

♦  Flint,  Mich. — The  general  contract  for  the  construction 
of  the  four-story  and  basement  Y.  M.  C.  A.  building  has 
been  awarded  to  H.  V.  SNYDEK  &  SON,  57  McCamby  St. 
Battle  Creek,  Mich.  Shattuck  &  Hussev.  19  La  Salle  St.,  are 
the   Archs.     Noted   Jan.   22. 

+  McKinney,  Tex. — The  contract  for  erecting  the  McKin- 
ney  High  School  has  been  awarded  to  the  CADDO  CON- 
STRUCTION CO.,   Muskogee.  Okla.,  at  $49,1S2. 

Seattle,  Wash. —  Alexander  Pantages.  owner  of  the  Pant- 
ages  Vaudeville  Circuit,  will  erect  a  theater  at  Third  and 
University  Sts..  to  cost  about  $350,000.  B.  Marcus  Pretica. 
Seattle,   is  the  Arch. 

Tempe,  Ariz. — Bids  were  received  by  the  Board  of  Trus- 
tees of  the  State  Normal  School  at  Tempe,  for  the  erection  of 
the  new  Industrial  Arts  building.  as  follows:  Joseph 
Schlosser,  Phoenix.  $S7,460,  Clinton  Campbell,  rhoenix.  $S3,- 
669.     Noted  Jan.   15. 

+Tucson.  Ariz. — The  contract  for  the  construction  of  the 
Y.  M.  C.  A.  building,  exclusive  of  the  plumbing,  heating  and 
electric  work,  has  been  awarded  to  JOSKPII  CHAFF.  Noted 
Jan.    22. 

John  Graham,  I. yon  Bldg.,  will  receive  bids  for  the  con- 
struction   of    a    five-story    hotel    and    store    building    on    Sixth 


Ave.,   near   Ma 


St. 


♦Portland,  Ore — The  contract  for  erecting  the  two-storv 
reinforced  concrete  office  and  store  building:,  at  Broadway 
and  staik  St.  lias  been  awarded  to  the  HURLEY  MASON  CO 
1101  Board  of  Trade  Bldg.,  Portland,  Blodgett  Co.,  Ltd., 
Brand  Rapids,  Minn.,  is  the  owner.  The  cost  is  estimate,:  .,. 
{60.000 

Tom  telotie   ,v    Hummel.    Archs.,    Rothschild    Bids:.,    are  pre- 
paring plans   for   the  erection   of  a   five-story   reinforced   eon 
Crete  building,    for   the    Emanuel  Lutheran   Hospital.      The   cost 
Is  estimated    at    $45,000. 

Eureka,  Calif  The  lowest  bidders  for  the  construction  of 
the  Eureka  High  School  were  as  follows:  Robert  Trost  at 
$118,610,  T.  C    Caldwell,  8114,760      Noted  Jan728.        ' '  ost-  al 

+  s..,ii   Francisco,  Calif.     The  contract    for   the   idling  to  he 
used  In   the  construction   of  the  building   al   the   PanSma  Ex- 
it    for  the   Canad  an   Government     has   bee.,   ,,;;,'„ 
the  HEALY    TIBBETTS   CONSTR1  CTION   CO.,   s' „    F,v     •  U 
gj"*     w     '■    Huber,  Poxcrafl    Bid,   ,  Pan  Francisco!  Is  Consult! 

I.,  -''.on  ,,o,.VeV'Vi,n"-''V,''','.','';''    ,'',"K   5"*..  Oakland,   Calif.. 

:-v';,V;r^  .V:.,r ;' nv^  ;^;;:^;;- v—  -':■  ^'-v^- ^-..  v^.^--„— i;;v ;  ^— 

Sim     Mute, ..     Oallf.       Bids     Were     reeelyed     fnr    fix,     „„_    . 

"n"  ?' *?#  San  M  \VJ4l  Mel  arln  *  Pet»?" 

5Sn!  ,,'.       '    ;  VlAJFlgSP'  !S2«8:  Caldwell  &SonP«7. 

'■    '  DrOI        133,79(1!     I  tlncip    Finn    J&-    C**\       «■>'*/-,'»«       y      ■_■ 

Wilson.    (88.80(1        Plumbing;    and I eating     T       V    'If.H .   :«    , .,' 

RAftSSS  WSk'tfilh  C0-  ^  &eAr.«W„v 
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Coimttractts  to  B 


:: 


State  Highway  Improvements 

BIDS  OPENED  MARCH  6,   1914  Albany,  N.   Y. 

NOTICE  TO  CONTRACTORS — State  of  New  York — Office  of 
the  State  Commission  of  Highways,  Albany,  N.  Y. — Pursuant  to 
the  provisions  of  Chapter  30,  Laws  of  1909,  as  amended  by 
chapter  646,  Laws  of  1911,  and  chapter  80,  Laws  of  1913,  sealed 
proposals  will  be  received  by  the  undersigned  at  their  office, 
No.  55  Lancaster  St.,  Albany.  N.  Y„  at  1  o'clock  p.m.  on  Friday, 
the  6th  day  of  March,  1914,  for  the  improvement  of  the  fol- 
lowing  highways: 

County  Rd.  No.  Name  Approx. 

Length 
4.41 


6  12 
2  23 
7.04 
4.17 
3.35 
3.83 
1.03 
3.72 

5  59 

6  50 
12.92 

0  95 
0.83 
0.25 


Frankfort 
Schuyler 


Cattaraugus         5418         Carrollton-Kill  Buck 
Columbia  1112         Stockport  Station-Stockport 

1113         Germantown-Clermont 
Essex  1017         Port  Henry-Westport 

Greene  5369         Coxsackie  Village 

Jefferson  835         Adams  Center-Tremains  Corners 

Livingston  S29         Livonia-Conesus  Town  Line 

Madison  5447         Madison-Oriskanv  Falls 

Monroe  760         Little  Ridge,  Part  5 

810  Victor-Mendon,  Part  2 

Ontario  5437  Phelps-Junius,  Part  1 

Schoharie  5444         Schoharie-Middleburg 

Seneca  5446         Interlaken-Trumansburg 

Suffolk  5301  Bay  Shore-Brookhaven 

Westchester         5371  Larchmont  Village 

5361  BriarclilT  Manor  Village  . 

5362  Tuckahoe  Village 

REPAIR 
Repair  Class  of         Road 

Contract  No.         Work  No.  Name  Town 

BROOM  F. 
534  H.  O.  (  5022  Binghamton-Windsor,  Part  1      Kirkwood 

(No  guarantee)      514S         "I  "    3      Windsor 

CHEMUNG 

531  Sur.  Appl.  "T"       946     Fitch  Bridge-Elmira  I  Elmira 

1  No  guarantee)  \  Big  Flats 

COLUMBIA 

536  Cone.  Bit.        /  5072     Livingston-Hudson,  Part  1  Greenport 
(Xo  guarantee)    [5073             "                 "             "    2  Livingston 

HERKIMER 
540  Bit.  Mac  14     Frankfort-Utica,  Part  1 

1'  Guaranteed) 
539  Bit.  Mac  233  "  -E.Schuyler 

(Guaranty    d) 

538  Bit    Mac  159     I.   Schuyler-Deerfield  Schuyler 

^iteed) 

LEWIS 
51C  Sur.  Appl.  Tar    5036     Lowville-Martinsburg  J  Lowville 

...rantee)  \  Martinsburg 

MONROE 
529  Bit    M:i'  Barnard's  Crossing,  Sees.  1 

Dteed)  <&  2  Greece 

ONEIDA 

532  Bit.  Mac.  3     River  [load  Deerfield 

inteed) 

ONTARIO 

537  Bit    Mac  ',117     Manchester-Clifton  Springe        Manchester 

SUFFOLK 
543  Bit.  Mac.         [5008    Jericho  Turnpike,  Sec   I 

"     2  Huntington 

U    \\ 

603  Sur.  Appl  993     Manchi    tei   Palmyra  Palmyra 

Ma  pi     plai  ■    I  I   ati      ma;     bi    bi  en  and 

if  ,,,,.  ,1   ;,i    1  tie   offlei    "i    1 1"    1  lommlssion   In 

All, iinv,    N.    v..   and    all  0   al    thi     ol 1     Dlvii  Ion    Bi 

Bertrand  H    Walt,  Realty   Bldg.,   White   Plains,  N.    ST.,   1 n 

tli     of  Col ila    Qrei  m  .  Suf- 

■ 
1,  ,  hoi  n,   Hun  I  Albany,    N     v  „    for 

■■  ilBO  at  thi    ofl D 

,  'ii,.,,,,,  m    Ripley,  Cleveland  Bldg;.,  Watertown,  N    ST., 
.    thi    counth      "i    Ji  ii'  '    on   b  nd 

■  1  he  "iii'  e  ol  neer  J  1 1    SI  urdi  - 

1  1  1    Bldg  .   CJtlca,   N     v.i"     hi    I 
.  :    in    the    ■  ounl         <A     H  lai     on    and 

(i    ii"     ..ii>-  1     "i    i"i   loi Ineei     Howard    1 ' 

I      I 

"i    Ii  hoh  li  le    all 1  the 

.,r    Division     Engli 1        [cl Igh      183    B. 

counl  1      '    ""    offli  1    "'    D 

I      1  Ii  1    Bldg  ,  Ro  v  „   r-.r 


highways  and  contracts  in  the  counties  of  Livingston,  Mon  e 
and  Ontario;  ako  at  the  office  of  Division  Engineer  Fredert 
S.  Strong,  St.  Ann  Federation  Bldg.,  Hornell,  N.  Y.,  for  c  - 
tract  in  the  county  of  Chemung;  also  at  the  office  of  Divisa 
Engineer  Wm.  M.  Acheson,  Lockwood  Bldg.,  Buffalo,  N.  I 
for  highway  in  the  county  of  Cattaraugus. 

The  especial  attention  of  bidders  is  called  to  "Informatn 
for  Bidders"  in  the  itemized  proposal,  specifications  and  cl- 
tract    agreement. 

Proposals  for  each  contract  must  be  presented  in  a  seL 
rate  sealed  envelope  endorsed  on  the  outside  with  the  num  r 
of  the  highway  or  repair  contract  for  which  the  proposa  g 
made.  Each  proposal  must  be  accompanied  by  a  draft  r 
certified  check  issued  by  a  national  or  state  bank  in  gin 
credit  within  the  State  and  payable  at  sight  to  the  ordetkf 
the  State  Commission  of  Highways  for  an  amount  equalo 
at  least  five  per  cent,  of  the  amount  of  the  proposal  win, 
such  draft  or  check  accompanies. 

This  draft  or  check  will  be  held  by  the  Commission  u.il 
the  contract  and  bond  are  duly  executed. 

The  successful  bidder  will  be  required  to  give  a  bond  |ir 
fifty  per  cent,  of  the  amount  of  the  contract,  such  bond  toU 
executed  by  a  Surety  Company  to  be  approved  by  the  Comrjh 
sion,  or  a  bond  secured  by  the  deposit  of  collateral  securipa 
to  be  approved  by  the  Commission. 

The  right  is  reserved  to  reject  any  or  all  bids. 

JOHN  N.  CARLISLE,  Commissioner 

R.   K.    FULLER,   Secretary. 


Steam  Generating  Equipment- 
Pumping  Station 


-Lake  Vie' 


DEPARTMENT    OF    PUBLIC    WORKS. 

Chicago,   111.,   February   27th.   1914 
BIDS    OPENED    MARCH     19,    1914. 

Sealed  Proposals  will  be  received  by  the  City  of  Chic 
until  11  A.  M.  Thursday,  March  19th,  1914,  at  Room  406  1 
Hall,  to  furnish  and  provide  all  tools,  labor  and  facilitie: 
properly  construct,  deliver  and  erect  in  a  new  building 
under  construction  at  the  Lake  View  pumping  station.  In 
city  of  Chicago,  on  foundations  provided  by  the  City:  — 
Five  (5)  320  horse  power  Sederholm  return  fire  tubular  bjpl 
Five  (5)  chain  grate  stokers,  one  tor  each  boiler 
One  (1)  separately  fired  steam  superheater 
One  (1)  chain  grate  stoker  for  superheatei 
Two  (2)  stoker  driving  engines  and  driving  mechanism: 
Setting   for  boilers  and   superheater 

Smoke   flues   and   breeching,   and    all    necessary   appuiienai 
and    accessories   according   to   Plans   and   Specifications   "i 
In  the  office  of  the  Department  of  Public  Works  of  said  c| 
Room    406    City    Hall. 

Proposals  must   be  made  out  upon  blanks  furnish.    |    ll 
office,    .in,!    bi     addressed    to    said     Department,    indorsed    "' 
posals  tor  Steam  Generating  Equipment— Lake  View  Pumi 

:-■!, n"  and   be  ace panled   with   three  thousand   Dollai 

money    or    a    certified    check    for    the    same    amount    on    I 
responsible    Bank     located    and    doing    busicss    in    the    Gltj 

CI and    made   paj  able   t"   the   01  del    of   the   1  :oi Ii  III 

,,i    Public    Works 

The   1  lomml.ssioner   ..f    Public    w  01  l<      1  esei  \  es    1  h 
reji  cl    an>    or   all    bids     A   deposit    of   twentj    five    1 
.  ,n     be     1  ■  quli  "il     for    plans    ami    specification: 

W|H    be    returned    If    plans    and    specifications    are    1 

the  Cltj 

No    i"  "i""    'I    "I"    Ih'    '  on    Id.  1 .  J    unless    I  he    |,:n  t\     oils 

,,      „„ii    i'l,   pvld ■   witlsfnctorj    I"   th      Commissions] 

1  .(lMll      •■  ,..  .1     hi       iblllty,    .mil    I  lull    I"'    has    II" 

facilities    i"  ■■  'I"''-    wl»h    snfllrli  nl    pecuniary    1  01 I 

nil     the    conditions    of    the    Contract    and    Spcclfli 
vi,i,.,i    IUI  i,    conti  "I    should    !"•   awarded    to    him, 

Pompanl'  h  01    flrmB   bidding    h  111   give   the   Individual  H 

1    ,      ii,,.   nai 1    il"'   Hi  m    win.   their  address 

1,    V.     Med  VNM, 
Con ir   of    Publli     Wort 
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Items  in  the  several  departments  are  grouped  according  to  states,  which,  in  turn,  are  arranged  geographically  in  the 
Mowing  order:  Maine.  New  Hampshire.  Vermont.  Massachusetts.  Rhode  Islard.  Connecticut  New  York  New*  Jersey 
Pennsylvania.  Delaware.  Maryland.  District  of  Columbia,  Virginia.  West  Virginia,  North  Carolina.  South  Carolina] 
leorgia.  Florida,  Alabama.  Mississippi,  Louisiana.  Tennessee,  Kentucky,  Ohio,  Indiana.  Michigan  Illinois  Wisconsin  Iowa 
linnesota,  Kansas.  Nebraska.  South  Dakota.  North  Dakota.  Wyoming,  Montana.  Missouri  Arkansas  Texas  Oklahoma' 
'olorado.    New    Mexico.    Idaho.    Utah.    Nevada.    Arizona.    Washington,    Oregon.    California 

•   Denotes    work    advertised    in    ENGINEERING    NEWS. 

+  Denotes    contract    awarded.        The    names    of    bidders  awarded    contracts    are    set   in    CAPITALS. 


FEBRUARY     BUILDING    OPERATIONS 


Contemplated  building  operations  from  reports  show  that 
16  cities  in  Eastern  states  new  construction  in  1914  calls 
an  expenditure  of  $16.501, 39S,  compared  with  S23.3S0.154 
:  year,   a   falling  off   of  31 ..",'.  . 

In  five  cities  in  the  South  where  the  aggregate  operation 
Is  for  an  expenditure  of  $1,707,917  this  year  there  is  a 
rease  of  20.4%    from   1913. 

An  increase  of  in-;  is  shown  in  14  cities  of  the  Middle 
st,  thus  confirming,  in  part,  the  assertion  frequently  made 
t  business  is  better  west  of  the  Alleghenies  than  on 
:   Atlantic  seaboard. 

A  larger  increase,  23%,  was  shown  in  seven  cities  on  the 
ific  Coast,  but  this  was  entirely  due  to  a  wonderful  gain 
San   Francisco. 


Eastern 

1914 

my.    N.    T $200,650 

ton.    Mass 2.643.762 


lgeport,    Conn 

'alu,     N.     Y 

tford,    Conn.  .  .  . 

often,    N.   J 

sey   City 

•ark.    N.    .1 

t  Bedford,  Mass 
'  Haven.  Conn. 
•   Yoik.    N.    Y.: 

anhattan    

ronx     

rooklyn     

ueens     

adelphia.    Penn 1.794,905 

sburgh,    Penn 2.010.568 

hester,    N.    Y 372.957 

icuse,    N.    Y 52,045 

■cester.    Mass 104, S20 


154. 682 
395.000 
99.165 
1 7  N .  1 1  s  4 
31S.301 
1.234,000 
111.825 


I  766,815 

::  058,675 
517,410 


$163. S60 
275.455 

L'"4.7:U 

_•  t  ■  ■ . ".  i ;  7 

7:>3.:M1 


Isville.    Ky 

lphis,     Tt  nn 

Orleans.   La 

imond.    Va 

ihlngton.   S.   C 

Totals     $1,707,917 

JCrease,  20.4%. 

Middle    West 

ago.     Ill $5,097,900 

Bhati,     Ohio 316.515 

l  'bio 1,398.010 


1913 
$333,100 

4. 12i). 9S0 


139,324 

1,094,009 

121.250 

98,065 

8.542,575 

2,376  440 

2,100.525 

1,194,785 

1,450,3« 

769.161 

463.024 

387,050 

181,502 


$533,320 
2  is.  4  7") 
387.906 
339.684 
631. 9S3 

$2,141,368 


$4,684,450 

346.832 

1,167,725 

2251915     226  890 

3.020.850     1,56.7  790 

S2.095      142,500 

2!i2. 93s      479,653 

1.053.950      488, 

"\:;x2  519.836 
498,006  361,590 
221,175  236.988 
908,083  2,121.693 
371.144      218.686 

Totals  $14,065,262   $12,561,633 

crease,   io-; 


oit.    Muh 

.■I  Rapids.  Mich, 
Uiapolis,  Ind..  .  . 
sas   City,    Mo.  ,  .  . 

.-auke.-,    Wis 

IBapolis,     Minn . 

ha.     Neb 

,ouis.    Mo 

•aul.    Minn 


PadflC     ''nasi 


i),    Calil 


387.929 

553,296 
24,126 

167.722 


(1,693,682 
594,81  I 

1,298,460 

1,468,660 

17,086 


II        $5,931,970 


It  Ml.W    \\  x 

i    I'nroii Columbia,    Con  irg    li.R 

Imapany    has    been    Incorporated    tor    the    purp 
from    <  '■.hinii.i;,,     S.     C,     i  oi 
E  i    tpltal,    $260,000.      a.    J.    Bethea,    Oran 

ited. 

rla— Atlanta     A     North    Georgia     i:l:      This    i 
i  Incorpoi  ,i  ted   for  the  purpo  i  ucl  Ins  a  rall- 

iim    Atia  ni. !relghton    to    A.I  r  .  tance    of 

I  miles.     A.   B,    Kelloi  g*.  Atlanl  Noted 


Florida — Florida  East  Coast  Ry. — See  item  under  Miscel- 
laneous:     Railway    Ties — Florida. 

Tennessee — Shelbyville,  Petersburg  &  Decatur  R.R. — This 
company  plans  to  award  contracts  this  month  for  the  con- 
struction of  the  first  section  of  its  line  from  Shelbvville, 
Tenn..  to  Petersburg.  Tenn.  S.  P.  Kirkpatrick,  Shelbvville. 
is   Pies.     Noted   Feb.    5. 

Ohio — Detroit.  Toledo  &  Ironton  R.R. — The  State  Public 
Utilities  Commission.  Columbus,  Ohio.  Mar.  4,  approved  the 
general  reorganization  plan  of  this  company.  It  involves  an 
issuance  of  securities  aggregating  $22,500,000.  Of  this 
amount,  $2,000,000  will  be  spent  for  betterments.  J.  H 
Fraser,    Detroit,    Mich.,    is   Supt.      Noted    Mar.    5. 

Wisconsin — Minneapolis,  Merrill  &  Marinette  R.R. — This 
company  plans  to  award  contracts  in  the  spring  for  the  con- 
struction of  its  proposed  line  from  Merrill.  Wis.,  to  Athens, 
Wis.,  a  distance  of  about  25  miles.  John  O'Daly,  Merrill,  is 
Pres.     Noted   Feb.   19.  . 

Kansas — Colorado,  Kansas  &  Oklahoma  R.R. — This  com- 
pany has  awarded  the  contract  for  the  construction  of  its 
proposed  extension  from  Garden  City,  Kan.,  south  to  Scott 
City,  Kan.     B.  L.  Allen,  Scott  City,   is  Ch.  Engr. 

♦Wyoming: — Chicago  &  Northwestern  Ry. — This  company 
will  start  construction  during  the  summer  on  its  proposed 
railroad  from  Lander,  Wyo.,  to  Idaho  Falls,  Idaho.  The 
contract  for  the  work  has  been  awarded  to  P.  McVEY,  Han- 
son,   Idaho.      The    line   will    be    250    miles    long.      Noted    Jan     8. 

Montana — Great  Northern  Ry. — This  company  is  investi- 
gating the  feasibility  of  electrifying  its  line  between  Great 
Falls  and  'tutte.  Mont.,  a  distance  of  about  117  miles.  R. 
Budd,    St.    Paul,    Minn.,    is  Ch.    Engr. 

Missouri — St.  Louis  Southwestern  Ry. — This  company  has 
made  application  to  the  Public  Service  Commission  of  Mis- 
souri for  permission  to  issue  about  $1,300,000  in  bonds  for 
betterments  to  its  line.  C.  D.  Purdon,  St.  Louis.  Mo.,  is  Ch. 
Engr. 

Ry. — See  item  under 

Texas — Surveys  for  the  construction  of  the  proposed  rail- 
road from  Brownsville,  Tex.,  to  Laguna  Vista,  a  distance  of 
22  miles,  have  begun.  F.  Warren.  Edinburg,  Tex.,  is  in 
charge.      Noted    Feb.   19. 

International  &  Great  Northern  Ry. — This  company  plans 
to  construct  an  extension  from  Austin.  Tex.,  to  Navasota 
Tex.     T.  J.   Freeman,   New  Orleans,  La.,   is  Pres. 

Idaho — Chicago  &  Northwestern  Ry. — See  item  under 
Wyoming. 

I'tnh — Central  Utah  R.R. — This  company  is  making  pre- 
liminary arrangements  for  the  construction  of  its  proposed 
line  from  Salina.  Utah,  to  Nioche.  Utah,  via  Salina  Canon,  a 
distance  of  20  miles.     W.  O.  Creer,  Provo.  Utah,   is  Pres. 

Washington — Metolius,  Prineville  &  Eastern  Ry. — This 
company  has  been  incorporated,  with  Tenino,  Wash'  as  its 
principal  place  of  business.  H.  P.  Schcel,  Taconia,  Walter 
G.  Scheel  and  William  Mi-Arthur,  Tenino.  are  incorporators. 
Capital,    $500,000. 

Oregon — Oregon-Washington  R.R.  ,v  Navigation  Co. — This 
company  will  start  work  soon  on  tin-  construction  of  its  pro- 
posed cut-off  from  a  point  west  of  Echo,  Ore.,  to  Coyote,  Ore., 
about    35  miles,     i;.  w.   Boschke,   Portland,  ore.,   is  Ch. 

California  Southern  Pacific  Co. — This  company  plans  to 
lav  90-lb.  stool  rails  on  ita  line  from  Pamoso  to  Fresno,  Calif 
Ma     l'ortei  ville.    Calif.,    a    distance    of    about     150    miles       The 

sum    of   $:t. .nun    will    be   expended    for    betterments    in    the 

s.in    Joaquin    valley.     Wiltam    Hood,    San    Francisco.   Calif     is 
ch.    Engr. 

Nova    Scotia      intercolonial    Ry.-  Surveys   mo    being     made 
by   this  companj    for  double-track    work    between    llalir 
S.,   and    Monrton.    N.    B.,    a    distance    of   .Mi   miles. 

New  Brunswick — Intercolonial  Ry. — Sec  item  under  Nova 
Scot  ni. 

Saskatchewan  Saskatoon  ,v  Hudson  Bay  i:.k  This  com- 
pany   lias    applied    to    the    Canadian    1  'a  ilia  nun  t     for    permission 

Sask.,   to   Melfort,   Sask., 


to    construct   a    line    from    Sask 
thence    northeasterly    to    I.e    Pas,    .Man, 
■  int..   is  Intel 


about   200  mil. 


tlberta     Canadian    Northern    Ry.     This   company    plans    to 
net    branch   lines   in    the    province  of   Alberta       Thi 
has   been    estimated   at  M     m     VIcLeod     Wlnnlpes 

.Man.,    is   i  len,    Mgr.    and    Ch,    Engr. 

+The   contract    for   tin-   above   work    has   i n   awarded    to 

FOLEY,    WELCH    8    STEWART,   Spokane,    Wash 

■iritisii   Cuiumbla     Pai  astern    Rj        Tins   com- 

panj   plans   to  construct    an   extension    from    it-    lunctlon   with 
tin-    Orand    Trunk    Pacific    Hi      northeasterly    into    th, 
River  count  ry,  I  I t    330   miles      John   i 


ha  n.  Vancouver,   B.  C 


.n>:i 
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ELECTRIC    RAILWAYS 

Everett  Masx. — The  Boston  Elevated  Ry.  Co.  plans  to  ex- 
tend its  1  ne  from  Everett  to  Maiden.  Henry  S.  Lyons, 
Boston,  is  oe   y 

Newport,  it.  I. — According  to  press  reports,  the  Newport 
&  Providence  Ry.  Co.  contemplates  the  extension  of  its  line 
through  the  northern  section  of  the  city  to  the  beach.  G.  M. 
Towle,    Newport,    is   Suot.    and   Pur.   Agt. 

Summit,  N.  J. — Vhe  Tri-County  Power  &  Traction  Co.  con- 
templates the  operation  of  a  trackless  trolley  system  through 
West    Summit. 

Butler,  Pent. — Preliminary  arrangements  are  being  made 
bv  the  Pittsburgh  &  Butler  Ry.  Co.  for  the  extension  of  its 
line  from  Butler  to  East  Butler,  about  two  miles.  R.  E. 
Sprenkle     xfutler,   is    Secy,    and    Treas. 

Chesterfield,  Va. — The  South  Richmond  &  Chesterfield  Ry. 
Co.  has  applied  to  the  City  Council  for  a  franchise  to  con- 
struct an  electric  railway  in  Chesterfield.  This  is  a  part  of  a 
proposed  line  to  connect  Richmond  and  Falling  Creek.  John 
C.  Robertson,  Richmond,  is  interested. 

Durham,  N.  C. — Local  business  men  are  organizing  a 
company  for  the  purpose  of  constructing  an  electric  railway 
from   Durham   to  Chapel   Hill. 

Columbia,  S.  C. — The  Columbia-Camden  Ry.  Co.,  recently 
incorporated,  is  planning  to  start  work  soon  on  the  con- 
struction of  its  proposed  electric  railway  to  connect  Columbia 
and  Camden.      B.   L.   Abney  is   interested. 

Tampa,  Fla. — The  Tampa,  Atlantic  &  Gulf  Ry.  Co.  has 
been  incorporated  to  construct  and  operate  an  electric  rail- 
way through  York.  Manatee.  De  Soto  and  Dade  Counties. 
W.  J.  Epperson,  Bronson,  is  Pres.,  and  T.  C.  McEachin,  Mere- 
dith,  Fla.,   is   Secy,   and   Treas. 

Birmingham,  Ala. — The  Birmingham  Ry.,  Light  &  Power 
Co.  is  planning  to  construct  a  branch  line  from  its  North 
Birmingham  line  through  the  Norwood  Boulevard  section 
of  the   city.     A.   H.   Ford,   Birmingham,   is   Pres.   and   Gen.   Mgr. 

Clarksville,  Tenn. — Edward  Martin,  Big  Rock,  Tenn.,  is 
interested  in  the  construction  of  a  35-mile  electric  railway 
from  Clarksville  through  Stewart  County,  Tenn.,  Christian 
and   Trigg   Counties,   Ky. 

Jackson,  Tenu. — The  Jackson  Ry.  &  Light  Co.  will  soon 
start  work  on  the  construction  of  its  two-mile  extension  from 
Jackson  to  the  Country  Club  site.  R.  D.  Davy,  Jackson,  is 
Gen.  Supt.  and  Pur.  Agt. 

Alliance,  Ohio. — Plans  are  being  prepared  by  the  Stark 
Electric  Ry.  Co.,  for  the  construction  of  about  25  miles  of 
new  track.     F.  L.  Mowry,  Alliance,  is  Gen.   Mgr.   and  Pur.  Agt. 

Fort  Wayne,  Ind. — The  Fort  Wayne  &  Northern  Indiana 
Traction  Co.  contemplates  the  extension  of  its  South  Wayne 
line  to  Buidsill  Boulevard.  Samuel  W.  Greenland,  Fort  Wayne, 
is  Gen.  Mgr.  and  Pur.  Agt. 

Marion,  111. — Preliminary  arrangements  are  being  made, 
and  work  will  soon  be  started  by  the  Southern  Illinois  & 
St  Louis  Ry.  Co.  for  the  construction  of  an  electric  railway 
to  connect  Marion,  J.ohnson  City,  West  Frankfort  and  Benton. 
W.    H.    Schott,    Chicago,    is   Pres.    and   Gen.    Mgr. 

Baraboo,  Wis. — The  Baraboo,  Devil's  Lake  &  Western  Ry. 
Co.  has  been  organized  for  the  purpose  of  constructing  an 
electric  railway  to  connect  Baraboo,  Portage,  Kil  bourn, 
Plain  and  Devil's  Lake.  T.  F.  Risley,  T.  Edward  Mead  and 
W.    H.    Marriott,    all    of   Baraboo,    are    interested. 

Milwaukee,  Wis. — The  Milwaukee  Traction  Co.  has  ap- 
plied for  a  franchise  to  construct  a  new  3% -mile  electric 
railway  in  Milwaukee.  James  D.  Mortimer,  Milwaukee,  is 
Pres.    and    Gen.    Mgr. 

Davenport,  Iowa — Plans  are  being  prepared  by  the  Tri- 
Citv  Ry.  Co.  for  the  construction  of  an  electric  railway  on 
the  Iowa  side  of  the  Ohio  River  from  Davenport  to  Betten- 
■  lorf.      H.    E.   Weeks,   Davenport,  is  Secy. 

BllUa«,    Mont. — According   to   press   reports   the   Big   Horn 

anyon     Irrigation     ti     1'ower    Co.     plans    to    construct    a     68- 

electrlc    railway    from    the    mouth    of    Big    Horn    Canyon, 

through    St.    Xavier    and    Hardin    to    Custer.      A.    W.    F. 

kock,    Hardin,    is   Ch.    Engr. 

.loneshoro.  Ark. — The  construction  of  an  electric  Inter- 
ay  from  Jonesboro  to  Paragould  is  being  pro- 
i    by  J.   R.   Brown.    C.   B.   Gregg,  Jonesboro,  is  interested. 

Nowata.   Okln. — The    Oklahoma    Northern    Ry.    Co     ha      ap- 

ranchlse  to  construct  an  electric  railway  through 

This   is   pari    ol   a    proposed    line    to  connect    vlnlta 

and    Nowata.    Okla.,    and    Cofteyvllle,    Kan       J.    w     Tolllver, 

il  la.,  i"   Interi  sted 

gall   Lake  City,   i  la*     The  Utah    Light   &    Ry.  Co.   will   ex- 
itervllle    line    t<>    Parmlngton,    about     Sv«    miles. 
Laki     i    I  •■ .    i     Gen     Mgr. 

Phoenix,    \H/..     Thi     P -    Street    Rj     Co     Is    prei g 

pro        trlc-ral  m  In   Phoenix. 

Samuel    h    Mlt<  hell,   Phi k,  I     Oen     Hgi     and    Pur    Agl 

Everett,    w Plana   an     being    prepared    bj    the    Pacific 

North  m    ( '•■     for    I  Ion    ol     II  a    i  >  erel  t  - 

Ml     v.  i  non   lln<       D.  C.  Barm  Mgr 

North   faklmn,  Wash.     The   faklma    Valley  Transportation 

eted        rvi  or  tl  I      nto 

Holli '.  aboul   i-  miles.     P,  s.  Drake,  North 

lupl 

\i.  .ii..r   .  or.-.     Thi    Boutl     I i  ■  Il    con- 

t    three    mllei    ol 

i.  flford      s    a    Bullls,  Me , 

Pi  • 

Portland.   <"-••.     Tl  •     Pi  R       Co.  hai 

applied    to   il"    City   Council    for    permission    to 

'  I      StH, 

i.i.i, .i<.r. i.  Calif,     Thi    'h     Council  ft  inchise 

1        lectrlc  rail 

i    in  i  iiondoi  a      -i     rtoMlllan,   Lot    Vngob    . 


Oroville,     Calif. — Plans     are      being     considered      by      pi 
Riecker    and    associates    for    the    construction    of    an    elec 
railway   from   Oroville   to   Wyandotte   and   Bangor. 

Stockton,  Calif. — The  Stockton  Terminal  &  Eastern   Ky. 
has  applied   to   the   City   Council    for  a   franchise   to   constrl 
an  electric  railway  on   Miners  Ave.   to  Lake   McLeod  in  Sto  - 
ton.     J.   E.   Adams,   Stockton,  is  Secy. 

Sarnia,  Ont. — The  construction   of  an   electric   railway  fijn 
Sarnia    to    Wallaceburg    is    under    consideration. 

LIGHT,    HEAT    AND    POWER 

Holyoke,  Mass. — The  Holyoke  Street  Ry.  Co.  plans  to  bl 
a  new  power  house  costing  about  $100,000.  The  company 
new  car  barns  now  under  construction.  R.  F.  Blancharr 
Ch.  Engr.    of   Power   Station. 

♦Turners  Kails,  Mass. — The  Turners  Falls  Co.  has  awar 
the  contract  to  the  FRED  T.  LEY  CO.,  Springfield,  Mij 
for  excavation  and  foundation  work  for  its  new  power  ho 
HOLBROOK,  CABOT  &  ROLLINS,  Boston,  Mass.,  have  I 
contract  for  a  two-mile  canal  which  will  require  a  la 
amount  of  excavation. 

+  VVestfield,  Mass. — The  Commissioners  of  the  Westt 
Gas  &  Electric  Light  Works  have  awarded  the  contract 
a  new  turbine  and  alternator  to  the  GENERAL  ELECT 
CO.,  at  $11,728;  the  contract  for  a  pump  and  condenser 
awarded  to  the  ALBEROER  PUMP  &  CONDENSER  CO.. 
Cedar  St.,  New  York.  N.  Y.,  at  $4010.  The  contract  for  st« 
piping  and  foundations  hss  not  been  awarded  yet.  Ni 
Feb.    5. 

Albany,  JT.  Y. — The  Municipal  Gas  Co.  has  decided  to  bi 
a  steam  power  generating  plant. 

Princeton,  N.  J. — The  Street  Lighting  Committee  of 
City   Council    plans   to    install   additional   street   lights. 

Homer  City,  Penn. — The  city  is  planning  to  establis 
municipal  electric-light  plant.  "An  option  has  been  seci' 
on  a  desirable  site,  and  a  special  committee,  S.  C.  Steel,  C 
is  having  plans  and  estimates  made  for  the  constructioi 
the  plant. 

Meadville,  Penn. — The  Erie  R.R.  is  considering  the  es; 
lishment  of  a  power  plant  in  connection  with  its  shop: 
Meadville.     G.  Eisenhauer,  New  York,  N.  Y.,   is  Elec.  Engr. 

Washington,  D.  C. — The  Commissioners  of  the  Distric 
Columbia  are  having  plans  prepared  for  improvements 
additions  to  the  street-lighting  system,  the  work  of 
stallation   to  be   begun   about  June   1. 

Clifton,  Forge,  Va. — It  is  reported  that  the  Virginia  TV 
ern  Electric  Co.  will,  within  the  next  few  months,  const  i 
about  30  miles  of  44.000-volt  transmission  lines  and  sev: 
substations,  and  will  purchase  six  44,000-volt  transforir 
ranging  in  size  from  15-  kw.  to  200  kw.  A.  C.  Ford  is  I 
and    Supt. 

Morgantown.  W.  Va. — The  West  Virginia  Traction  &  El 
trie  Co.  has  had  plans  prepared  for  the  construction  c 
one-story  power  plant,  100x150  ft.,  of  brick  and  reinfoi 
concrete.  The  equipment  will  include  water-tube  boi ' 
turbo-generators,  feed-water  heaters,  pumps,  high -pres! 
piping  and  transmission  equipment.  The  estimated  cos 
$200,000.      J.    K.    Buchanan   is   Supt. 

Wilson,  N.  C Press    reports   state   that   the  Board  of  11 

lie  Works  plans  to  rebuild  the  municipal  electric-light  pi 
at  an  estimated  cost  of  $S0.000.  The  plans  include  the  I 
struction  of  new  buildings  and  the  installation  of  equipn 
for  S00-kw.  capacity  of  duplicate  units.  Bids  for  new  ei|I 
ment  for  this  power  plant  were  advertised  last  Noven* 
postponed.      D.   S.  Boykin  is  Chn.  Bn 

•  Wilson,  pf.  c. —  (Official) — Bids  will  be  received  unt 
p.m.,  Mar.  31,  by  the  Town  Commissioners  for  rebuilding? 
electric  power  plant  and  furnishing  boilers,  engines,  t 
Gilbert  C.  White,  Charlotte,  N.  C,  is  Engr.  in  Charge,  f 
details,  see  advertisement  under  Contracts  To  Be  Let.  V 
preceding    item. 

Abbeville,  La. — The  City  Council  has  engaged  Harold  1'3 
mond.  New  Orleans,  to  prepare  plans  for  extending  and  I 
pi  nving  the  municipal  electric-light  plant  at  a  cost  of  a't 
$25,000.     ll.   P.  Porter  is  Supt.  of  the  plant. 

Lake  Charles,  La.-    The    Lake   Charles  Ry..   Light  &  Wt 

Winks  (  ii.  has  received  permission  to  build  a  new  pit 
bouse  and  make  other  improvements  to  cost  about  $6000  I 
A.    Bird    is    Engr. 

Mnryville,  Tenn.-  The  Aluminum  Co.  of  \merica  planl 
build  a  dam  and  hydro  electric  plant  on  the  Little  Tennct 
Rlvei  in  Blount  County  to  generate  power  for  its  Maryll 
plant. 

Nashville,    Tenn.      The    City    Commissioners    have    appi'jl 
plans    for   doubling   the   output    of  the   municipal   electric  |!> 
in    oiiler    lo    furnish    energy    lor    eonimereial    purposes.      Thi" 
stallation    of    a    turbo   generator    to   cost    about    $35,000    I 
template, I.      .1.    W.     Iiasbiell    is    Secy.    Bd.    of    Tub.    Wks. 


•  Fort   Wayne 


n.     .Mar 


T 


(Milieiall      Mlds   will   be   received 

Hoard    of    Public    Works    for    a    111 

niter,    condenser    ami    switchboard.      Kor 
see    advertisement     tinder    Contracts    Ti 


tlnr    partici 

I. el 

Sheboyicnn    Fulls.    Wis.        M    i lection    held   on    I' 

citizens    vole, I    in    fa\ I ■    a     I,, .ml    issi f    $ h,r    a    nn  ' 

>  1 1 ;  1 1    eloctrli     light     plant,       II     Is     reported     that     the    city  i"1 
lake   ovct    the   plnnl    nf   the    Fills    I  ,lghl    .v.    I'mi  ei    Co      Obe 
'  !hap Clt;    Cll 

North    Platte.    Neb.      The     Nor!  h     Hall.     i',ii       ,\     Electric- 
lin       been     reorganized     under    the     nam '    Hie     North     P   ' 

I ilc    Co     ami    Will     be    operated    In     Ilie    Union    I'll  .    ol    Om 

Neb         'I'll.       plant      will     be     rebuilt     ami     iicvt      n.nl      Wllfl 

In: Il  .1  Willi::     T I  Un.ili.i,      Is      Engr.     Ill     I'llal  ■   • 

Ill.loii.    s.    II.       M    a    recent    election,    II sllon 

i. .a,     i„     bonds     for     the     Installation     nf     a     uiiiiili'« 
el. -.ii  I,     In  hi        yntum     was     curt  Ii  il.       <  'on  il  i  in  i work    ■ 

noon    OS    li.'i    no 
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I  Ellenriale,  Bf.  D. — The  City  Council  has  granted  a  30-year 
anehise  to  J.  L.  Tucker  to  construct  and  operate  an  elec- 
ic-light   plant    in    Ellendale.      An   agreement  had   been   made 

Ir  street  lighting  to  the  amount  of  $1500  a  year. 

|    Glendive.  Mont The  Glendive  Heat,  Light  &  Power  Co.  is 

Insidering  the  construction  of  a  power  plant  on  the  Yellow- 
Jjne  River  to  cost  about  $75.0uu.  Prank  C.  Hughes,  Glen- 
Ive,  is  Cont.  Agt.  and  Pur.  Agt. 

!  Heber    springs.    Ark. — The    Arkansas    Hydro- Electric    Co. 

ms  to  construct  a  hydro-electric  plant  developing  10,000 
I.,  on  the  Little  River  near  Heber  Springs.  The  -stimatea 
1st  is   $2,000,000.      There   will    be    three   dams,   of   Which   tr -a 

incipal   power  dam  will  be  90  ft.   high  and  600  ft  lou6;  the 

0  reservoir  dams  will  each  be  90  ft.  high  and  1400  ft  and 
10  ft.  long  respectively.  It  will  cost  $80,000  to  instali  the 
lictrical    transmission    system.      U.    S.   Bratton     Little    Roc:;. 

k.,    is    among    those    interested. 

Quinton,  Okla — The  franchise  for  an  electric-light  piant 
I'ned   by   S.    A.    Burnham    has   been   bought  bv  T.    M.    Morrill, 

T.  Crane  and  James  F.  Fargarton,  who  will  at  once  begin 
13  construction   of  a  plant. 

i  Cripple  Creek,  Colo. — Press  reports  state  that  the  Portland 
Id  Mining  Co.  is  considering  the  construction  of  a  powei' 
Jint  to  supply  energy  for  its  own  use  and  that  of  othe-' 
Jrisumers  in  the  Cripple  Creek  district.  The  estimated  cosi 
I  the  plant  is  from  $200,000  to  $250,000.  F.  L.  Smalley,  Cripple 
leek,  is  Gen.   Mgr. 

Ely,  \ev, — Benjamin  J.  Coleman  is  having  plans  prepared 
•  •the  construction  of  a  hydro-electric  plant  on  Cleve  Creek, 
i  cost   about    $150,000. 

I  Grand   Canon,   Ariz. — Plans  are  being  made   for   the   forma- 

In  of  a   company   to   erect   a    great   hydro-electric    plant   and 

Iwer    flam     in    the    Grand    Canon    of    the    Colorado    River    at 

ight  Angel  Trail.     It  is  proposed  to  build  a  dam  from  200  to 

1  ft.  high,  generating  power  to  be  distributed  through  a 
§re  part  of  the  state,  to  operate  irrigation  plants,  mines 
rl    other    industries.       Ralph    Cameron,    Epes    Randolph    and 

1  gene   S.   Ives  are  among   those   interested. 

Newport,  Ore. — A.  Welch.  Portland.  Ore.,  has  purchased 
I?  plant  of  the  Yaquina  Electric  Co.,  at  Newport,  Lincoln 
luntv.  and  has  secured  water  power  rights  on  the  Siletz 
Iver  in  Lincoln  Countv.  where  he  will  soon  begin  the 
listruction  of  the  first  unit  of  a  $100,000  hydro-electric 
l.nt  to  supply   Newport  and   vicinity   with   electricity. 

Eureka,  Calif. — The  Western  States  Gas  &  Electric  Co. 
I  1,  it  is  reported,  spend  about  $70,000  for  the  construction 
I  25  miles  of  new  transmission  lines,  including  a  line  from 
Ireka    to    Ferndale.      H.    L.    Jackman,    Eureka,    is    Mgr.    and 

J  Calgary.  Alta — Bids    will   be   received    until   Mar.    IS   by    the 
■tic    Department   of   Calgary    for    two    3000-kw«    12,000-volt 
Insformers   for   the  municipal   electric-light   plant. 
J  Moncton,   X.   B. — The   City  Council   has   ordered   plans  to  be 
or   installing   a   new    street-lighting   system. 

BRIDGES 

i  IukiikIii.  Maine — It  is  reported  that  the  State  Highway 
Dnmissiun  will  award   the  contract    for  the  superstructure  of 

■  OO-ft.  steel  bridge  over  the  Moose  River  in  Somerset  County 

■  the  Penn   Bridge  Co.,   Beaver  Falls,   Penn.,  at   $6370.      Noted 

+  11. .si, ,,i.      Mam. —  (Official) — The      Granite      Ave.      Bridge 
Commission  has  awarded  the  contract   for  rebuilding 
■     Ave.    Bridge    to    the    BOSTON    BRIDGE    WORKS, 
List  of  bidders   noted   Mar.  5. 
+  Hiv.n-,     Mass. —  (Official) — The    State     Highway    Commis- 
si. Boston,  has  awarded  the  contract  for  erecting  the  super- 
lucture  of  a   bridge  over  the   tracks  of   the    Boston   &   Maine 
o    ton      Revere    Beach    &    Lynn    R.R.    to    the    BOSTON 
■XDGE    WORKS,    Huston,    at    $12.HH).      other    bidders    were: 
V    N'-w     England    Structural    Co.,     Huston.     $12,397.    and    the 
1,  ted    Construction    Co.,    Albany.    N.    Y.,    $13,147.      Bids    were 
Helved    on   Mar.   3.      Noted  Feb.   26. 

linrtinnl.   Conn. — See  item  under  Streets  and   Roads.   East- 
Id  Township. 
XIIiiiiiv.    N.    Y. — Bids   will    be    received    until    noon.    Mar     17, 
te    Superintendent    of    Public    Works    for    the    con- 
luctlon   of  a   reinforced-concrete   bridge   over  the    Black    and 
lose  Rivers  at   Lyons   Falls,    Lewis   County.      The    Engineer's 

IBate   of   the   cosi    Is    $42 Duncan   W.    Peck    is   Supt.   of 

|>.  Wks.     Noted   Jan.   1    and   Jan.    22. 

DlTal...    N.    Y.— (Official) — Bids    will    be    received    until    11 
Mar.    19,    1"     the   Commissionei    of    Public    Works,   for  re- 
siding   the    superstructure    ....  i    si      Viaduct.      The 
"    Inelnd.s  the  steelwork   onlj    ol  li    truss  spans 
135.    124,    111    and    95    it.    respectively.      The   estimated 
It  is  $120.00,1.     <;    M.   Norton   is  City   Engr.     Francis  G.  Ward 
|!omr.  of  rule   Wks.      Noted   Jan 
hBlnnmsliiirg.      Penn.     Tie       i  .in  ,,i"     Columbia 
ntv  have  a  war,].  ,1   the  contracl    foi    plai  i  ■  ,i   wood 
■k   Boors    In    vai  lou      bridges    to   tl                    I             [D<  IE   ©  ' 
iklns   Arcade    I  ;!.(■■  ,   Plttsbi                              it    $10,700. 
■fcenaharg,     IVnn.      fOfflclal)      We     are     advised     thai      the 
.  iving    bids    for    1 1, 

1    from 

is    lOngr  -In-Chai  ■-.-       Noted    Feb.   26 
i\r«i    View,   Penn.      Rids    will    b      received    until    Mar     18   by 
1 

136   North  Ave.,   Mlllvllle,   Penn  . 

|MKaa«on,    Mil.     (Offl,  lal)     The    i  Talbol 

,    the    Peai  i  oad   to  S.   P     VNGLE, 

l-erstnwn,    M.I  .    ,t    ;::7  oon       V .....  I    F,  b 
■jfrlnaton-Malem,      >.      (.     i.  ,ii,,  mm-  Tie       Winston 

,  warded   t  he  conl  rncl   foi    i 1 reel  Ion 

,,lre  over   l.lnd.n   SI     to  tie    VIRGINIA    BRTDGE   S 

(N   CO.,    Ronnnke.    Va         Not,  ,1     I- 


Oglethorpe,  Ga. — Bids  will  be  received  until  9  a.m..  Mar. 
25,  by  the  Commissioners  of  Macon  County  for  the  construc- 
tion of  a  steel  or  concrete  bridge  across  Beaver  Creek  at 
Montezuma,  Ga.  F.  J.  Frederick  is  Chn.  of  Comrs.  A.  H. 
Perry  is  Clk. 

+Mohile.  Ala. — (Official) — The  City  Commissioners  have 
awarded  the  contract  for  the  construction  of  a  reinforced- 
concrete  culvert  on  Wilkinson  St.,  between  St.  Louis  and 
Davis  Aves..  and  a  concrete  bridge  over  Wilkinson  St..  at  St. 
^'J?01^,*31"  to  p-  c-  POWERS  &  SON,  Meridian,  Miss.,  at 
$7600  There  were  !■»  bidders  on  this  contract.  Bids  were  re- 
ceived on  Feb.  27.    Noted  Feb.  12. 

n*  £Neiv  °,rleans'  **«•—  (Official) — Bids  were  received  on  Feb. 
J6  by  the  Commissioner  of  Public  Finance  for  the  erection  of 
a  fatrauss  trunnion  bascule  bridge  over  the  entrance  to  the 
iT>litheiu  T3cht  Club  pen  from  the  Midland  Bridge  Co.,  Kan- 
gas  s-'ty,  Mo.r  at  $28,976,  and  the  Blodgett  Construction  Co, 
Kansas  City.  Mo.,  at  $29,9S0.  Thomas  L.  Willis  is  Prin.  Asst. 
O'ty  Engl.    Noted  Jan.  29. 

Canter.  Ohio — The  Broad  of  Commissioners  of  otark 
County  Wh!  receive  bids  about  Apr.  1  for  the  construction 
of  a  bridge  across  Beach  Creek,  Lawrence  Township.  It  will 
consist  of  two  40-ft.  steel  spans  with  concrete  substructure. 
The  estimated  cost  is  $12,000.  C.  L.  Stoner  is  Clk.  of  Comrs. 
W.  L.   Bender  is  County  Engr. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon.  Mar.  27, 
o>  the  Board  ol  Commission. is  of  Hamilton  Countv  for  tha 
construction  of  a  concrete  bridge  on  the  Readinsr  Pike,  Syca  ■ 
more  Townships  under  Specification  No  618.  Prea  E.  Wessel- 
man  is  Pres.  of  the  Bd.     Albert  Reinhardt  is  Clk 

Cincinnati.    Ohio — The    Cincinnati-    New    Orleans    ft    Texas. 

HS     £  HZ    'Cincinnati  Southern),  the  Queen  &  Crescent  Route 

aJ'd  the  Southern  Ry.  have  made  an  agreement  to  replace  the 

°'<i  <-rncinnati  Southern  Bridge  with  a  larger  structure  having 

a  double  track. 

Columbus,  Ohio — Bids  will  fc>e  receiver  until  noon,  Mar. 
17,  by  the  Director  of  Public  Service  foi  the  construction 
ot  a  reinforced-concrete  floor  and  parapet  wall  for  the  Norta 
Fourth  St.  Viaduct.     S.  A.  Kinneai   is  Dir.  ot  Pi'b.  Ser.     Paul 

B.    Kemper    is    Clk. 

„  ♦"arietta.  Ohio — (Official) — The  i^oard  Of  Commissioners 
of  Washington  Countv  has  awarded  the  contract  for  the  con- 
struction of  the  South  Twin  Bridge  over  the  east  fork  of  the 
Little  Hocking  River  to  the  CHILDERS  CONSTRUCT' ION  CO.. 
Columbus.   Ohio,   at   $4892.      Noted  Feb.  26. 

,„  +.Van   Wert.   Ohio — (Official)—  The  Commissioners   of  Van 
Wert    County    have    awarded    contiacts    for    the    building    of 
abutments    for    the    Owens    Bridge.    York    Township    and    the 
Sheets   Bridge.    Wiltshire    Township,    to  C.   1.     STRAW.    Paul" 
mg,  Ohio,  and  E.  W.  MOSER,  Wren,  Ohio,  respectively.    Notta 

+Brownstown.     Ind (Official) — The     Commissioners     or 

Jackson  County  have  awarded  the  contract  for  the  Constric- 
tion of  four  bridges  in  the  countv  to  PEGOLYEH  ft  CO.  Sev- 
mour.  Ind,  at  $5436.  Other  bidders  were:  C.  O.  Roberts'"', 
$6156:  Earl  E.  McDonald  &  Son,  Lebanon.  Ind..  $5527'  Tiouffiao 
S.,Y„rlght-  Anderson,  Ind.,  $6369,  and  Linn  Bros.,  Wabash,  fuel  . 
$61S0.      Bids   were   received   on   Mar.   2.     Noted   Feb.   26. 

Port  Wayne.  Ind. — It  is  reported  that  the  Countv  Council 
of  Allen  County  has  appropriated  $SO,000  for  the  erection  of  a 
bridge  over   the  St.   Mary's   River  at  Harrison  St 

Newcastle,  Ind — Bids  will  be  received  until  10  a.m..  Mar.  '1, 
by  the  Commissioners  of  Henry  Countv  for  the  construction 
and  repair  of  various  bridges.      P.   H.    Wolfard   is  Audr, 

+Wabash.  Ind. —  (Official) — The  Commissioners  of  Wabash 
County  have  awarded  the  contract  for  the  erection  of  a 
bridge  over  the  Mississinewa  River  to  W.  J.  LEWIS,  Fair- 
mont. Tnd..  at  $12,696.  A.  W.  Grosvenor.  Fort  Wavne,  Ind. 
is   Engr.-in-Charge.      Noted   Feb.    26. 

Stockton.  III. — Bids  will  be  received  until  2  p.m..  Mar.  14. 
by  the  Town  Clerk,  for  the  construction  of  reinforced-concrete 
abutments  for  the  Zink  and  Allison  Bridges,  Pleasant  Vallev 
Township.      M.    A.    Goodmiller   is   Town    Clk. 

Decornh,   Iowa — Bids  will    be    received    until   1:30  p.m..   Ma- 
17,    by    the    Board    of   Commissioners    of    Winneshiek    Count.' 


+lduurove,  Iowa— The  Board  of  Supervisors  of  Ida  Cotnty 

lias  awarded  the  contract  for  the  e, instruction  of  bridge-. 
and  culverts  in  the  county  to  the  IOWA  BRIDGE  CO,  Sea 
Moines,  at  $25,36S.     Richard   Varner  is  County  Audr, 

New  Dim,  Minn.  Bids  "ill  be  received  until  2  p.m.,  Mar- 
19,  by  the  Commissioners  of  Brown  County  for  building  a 
reinforced-concrete  bridge  over  the  Big  Cottonwood  River, 
Town  of  Stark  William  C.  Steinke  and  Nels  Erickson  form 
the    Bn 

Lincoln.  Kan. — Bids  will  he  received  until  noon.  Mar.  16. 
by  the  Commissioners  of  Lincoln  County  for  the  erection  of 
bridges    in    the    county.       ('.    10.    Boo/.e    is    County    Clk, 

Wichita,  Kan.  --The  city  Commissioners  contemplate  ereot- 

concrete   bridge,  to  cosi   about    $12 between   Central 

ai  ,i  South  Riverside  Parks.     Berl  Wells  is  city  Engr. 

+  i  imili.lilg.-.  Neb.  (Official)  The  following  bids  were  re- 
celved  on  Feb  26  by  the  Commissioners  of  Furnas  Counts  at 
Beavei  tructlon  of  a  bridge  across  the 

R<  piii, i  -  (a)  Relnfoi 

arch   bridge   (b)    -     nforced-concrete   girder   b 

(c)  steel     brld  oncrete    floor;    i.n    steel-span    bridge! 

wood   block   Boot     John  Gllllgan,   Falls  City,  Neb..   <c)   $21  453: 

(d)  $22.0ini:  LINCOLN  CONSTRUCTION  CO  b  '  (a) 
1 18,91 w  , ,  ded   -                                                         - -   i,i  ,   $21  - 

10;    (c) 
184,480;    id)    128.760;    Illinois   Streel    i  Omaha     Neb 

(c)   $-i  vfasslllon   Bi  tructlon  Co. 

w.  stem   Bi 

in  t  Ion  '•<■  .  '  lm  tha,   (a)   129  I  b)   187, 188     i,  i    ■ 

Mi   |80  m     i    Oi    en    Mank  ito,   B  ,:.  horn 
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North  Platte,  Neb.— ( Official) — Bids  will  be  received  until 
1:30  p.m.,  Apr.  7,  by  C.  W.  Tost,  County  Clk.  of  Lincoln 
County,  for  the  construction  of  a  bridge  across  the  North 
Platte  River  about  three  miles  north  of  Sutherland,  Neb.  Bids 
will  be  received  on  alternate  designs  as  follows:  Concrete 
girder  bridge,  composed  of  twenty-three  33-ft.  spans,  12-tt. 
roadway,  concrete  piers  and  abutments;  concrete  girder 
bridge, '  33-ft.  spans,  16-ft.  roadway;  concrete  arch  bridge, 
composed  of  fourteen  50-ft.  spans,  12-ft.  roadway,  concrete 
piers  and  abutments,  or  a  concrete  arch  bridge,  50-ft.  spans, 
with    16-ft.    roadway.      Donald    D.    Price    is   State    Engr. 

Ord,  Neb. — Bids  will  be  received  until  5  p.m..  Mar.  17,  by 
the  Clerk  of  Valley  County  for  constructing  all  county  bridges 
for  one  year  from  date  of  contract.  Otto  Murshel  is  County 
Clk. 

Thermonolisi,  W\o. — Bids  will  be  received  until  Apr.  7  by 
the  Commissioners  of  Hot  Springs  County  for  the  construc- 
tion of  a  bridge  across  the  Big  Horn  River  at  or  near 
Lucerne.      Hosea  M.    Hantz  is  Clk.    Bd.    of   County  Comrs. 

i  . -11-11111  City.  Colo It  is  reported  that  a  660-ft.  steel  viaduct 

ivill  be  erected  over  the  Arkansas  River  and  the  tracks  of  the 
Atchison,  Topeka  &  Santa  Fe  Ry.  and  the  Denver  &  Rio 
Grande  R.R.  to  River  St.     The  estimated  cost  is  $20,000. 

Logan.  Utah — Bids  for  the  construction  of  a  bridge  across 
the  Bear  River  near  Cornish  were  opened  by  the  Commission- 
ers of  Cache  County,  Feb.  24.  All  were  declared  too  high  The 
bids  were:  Midland  Bridge  Co.,  $5440;  James  J  Burke,  |»578, 
Omaha  Structural  Steel  Works.  $55SS;  H.  VI.  Berham,  $5750, 
Minneapolis  Steel  &  Machine  Co.,  $6565;  Idaho  Bridge  Co., 
$6565.      Noted  Nov.   20,   1913. 

+  Burnett.  Wash.— rOfficial)— The  Commissioners  of  Pierce 
County  have  awarded  the  contract  for  building  a  steel  poi:y 
truss  span  bridge  on  concrete  abutments  across  South  Prair.e 
Creek  to  G.  A.  MARSH.  Tacoma.  at  $3421.  There  were  10  other 
bids  ranging  from  $3520  to  $5770.     Noted  Feb.  12. 

PomeroT,  Wash. — The  Board  of  Commissioners  of  Garfield 
Countv  has  instructed  the  County  Engineer  to  prepare  plans 
for  four  concrete  bridges.  Bids  will  be  asked  by  the  County 
Auditor.  H.  St.  George,  as  soon  as  the  plans  are  completed. 

♦  Vancouver,  Wash.— The  contract  for  constructing  the 
bridges  on  the  new  line  of  the  Pacific  Great  Eastern  Ry. 
from  Vancouver  to  Fort  George,  a  distance  of  4S0  im.es,  has 
been    awarded    to    CULLITON    BROS.,    Vancouver. 

Rio  Vista.  Calif. — Plans  have  been  prepared  for  the  erection 
of  a  bridge  in  Rio  Vista  connecting  Solano  and  Sacramento 
Counties.  It  is  stated  that  the  bridge  will  be  about  32 00  ft 
long,  consisting  of  20  spans.  F.  A.  Steiger,  Fairfield,  Cal'-., 
is  County  Surv.   of  Solano  County. 

Sacramento,     Calif.— (Official)— We     are     advised     that     the 

plans  for  the  Yolo  Basin  trestle  will  not  be  completed  loi   some 

weeks       The    trestle    will    be    about    16,000    ft.    long,    of    which 

13  Tun    ft     will    be   of   concrete,   and    it    will   contain   two    draw- 

3   of   SO   ft.   each.      Austin   B.   Fletcher  is  State   Highway 

Noted    Feb.   26. 

+  San  Francisco,  Calif.— See  item  under  Miscellaneous: 
Tunnel  and   Trestle. 

+  -nntn  Cruz.  Calif.— The  City  Trustees  have  awarded  the 
contract  tor  the  construction  of  a  three-arch  concrete fridge 
across  the  San  Lorenzo  River  at  V  ater  St.  to  G.  MIGLIENim, 
Santa   Cruz,   at   $15,175. 

Antrim.  Ont.— (Official)— Bids  will  be  received  until  noon, 
Mar.  24  by  A.  Murphy.  Township  Clk.  of  Fitzroy  Township, 
Antrim,  for  the  construction  of  two  steel  bridges  on  con- 
crete piers  Each  bridge  will  have  two  spans,  one  of 
about  110  ft.  and  one  of  about  75  ft.     Noted  Jan.  1. 

WATER    SUPPLY— IRRIGATION 

I---irini!.u«..ii.     Maine— The     citizens    have     voted     bonds    for 
ol     an    extension    to    the    water 

system. 

+  i..,„t»...    Ma-s.-   The   contract   for   furnishing  composition 
castings  for  the  water  system   was  awarded   to  the  J.    H    mc 
C.   for  No.   l;   21  fcc.   for  No.   2    and   16c. 
ror  Net  3.     Othei                   I                     '  °  ■■-',      Co.,   23c,  21%c, 
lfif  ■■   '                                       ry  Co.,  23c,  21%c,   15.89c.  „,„*__ 

1     i'.,    „',    ai  o  isidered    bs    th<     Me1 litaji    Watei 

„„    Mr.   Bellevue,   to   have    a    capacity   of 
0000   gal.     Dexter    Brackett   is  en.   &ngr. 
♦Melrose,    Hum.     (Official)  -The .contract    f or    c.i.    water 

'     ' '   '"     ,"""  ':  ln2ter 

,,,.r    ton    l  '     ton     ■  ■    In     P » .    *--  '     ,' 

IV,:   fio-  and Hr-in!   i lids   were  received   bj    the   Public 

t,  T>  I  Feb     i  I 

j  .   .  ,,i *•  ,.nn      The  Board  of  Wi ers  has 

"contract  i   I   I        &>]      '"'      ■    *AC«IN= 

,     foi    i     i     water  pipe   fpi    the 

• 

"  '  '     '     ' 

i  ind    Dredging   & 

Holl k, 

"  ■,V:;:;,",,e  .* 

;     Carlln 

I     .    I    Co., 

><i  \     »       The    VI11  '    "  " 

N  v  .■!::;;,,,',.■'. 


liuffalo,  N.  Y. — The  City  Controller  has  been  authoriz 
to  issue  bonds  for  $250,000  for  the  purpose  of  constructing 
venturi  meter  and  valve  house  at  the  water-works  pumpii 
station  at  the  foot  of  Porter  Ave.;  rebuilding  pumping  e 
gine  No.  6  and  remodeling  a  storehouse  for  the  Bureau 
Water. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received 
William  Williams,  Comr.,  Water  Supply,  Gas  &  Electrici 
until  Mar.  18,  for  wrought  iron,  galvanized  iron,  brass  pi| 
and  fittings;  reduction  globe,  gate,  swing  check  and  anM 
valves;  brass  pet-cocks;  lead-lined  pipe,  nipples  and  elbovl 
springs  for  pump  valves;  brass  springs,  steam  traps,  brh' 
glass,   lumber,   lime,   trap   rock,    sand   puddling   clay. 

Sea  Breeze,  N.  Y. — Plans  are  being  prepared  by  H. 
Kittredge,  Engr.,  German  Insurance  Bldg.,  Rochester,  for 
water  system  for   Sea  Breeze. 

+  \\  illiamson,  N.  Y. —  (Official) — The  contract  for  the  cq 
struction  of  a  water  system  at  Williamson,  has  been  award 
to  CHARLES  R.  LEWIS,  Ilion,  N.  Y.  Bids  were  received  I 
the  Water  Commissioners  Feb.   11.     Noted  Jan.  29. 

+(.:irfield,  N.  J. —  (Official) — The  ccntract  for  a  4y2-mji 
extension  to  the  water  system  of  Garfield  has  been  award 
to  PARTRIDGE  &  BURKE,  Hohokus,  N.  J. 

Baltimore,  Md,- -The  lowest  bid  received,  Feb.  25,  by  u 
Board  of  Awards  for  the  equipment  for  the  filtration  pl; 
at  Lake  Montebello  -was  that  of  M.  L  Bayard,  Philadelph, 
Penn.,    at    $150,000.      Noted    Feb.    19. 

Ashland,  Va. — At  a  recent  election  bonds  for  $40,000  wi|i 
voted  for  the   construction   of  wa'.er  and  sewer  systems. 

*  l<  ichmoml,  Va. —  (Official) — Bids  will  be  received  bv  E.  . 
Davis,  Supt.  Water  Wks.,  until  Mar.  24  for  700  tons  of  at 
minum  sulphate  for  "water  cla  ■  fication  and  for  gate  valvL 
c.-i.  pipe,  special  castings,  fire  hydrants,  valve  boxes,  met  ; 
and    meter   boxes. 

Estill,  S.  C. — Bonds  for  $15,000  have  been  voted  for  a 
improvement  and  extension  of  the  water  system.  S.  . 
Clarke  is  a  member  of  the  Water  Comn. 

Abbeville,  La. —  (Official) — Bids  will  be  received  by  w 
Mayor  until  Mar.  16  for  the  improvement  and  extension  t 
the  water  system.  Estimated  cost,  $7500.  Harold  Raymo , 
New   Orleans,    is   Engr.      Noted    Feb.    26. 

Mansfield,  La. — Bids  will  be  received  by  W.  ParsoL 
Mayor,  umil  Ma..  24  for  the  construction  of  water  and  se^r 
systems. 

■fVille  Platte,  La. — The  contract  for  the  construction  o|i 
water  system  has  been  awarded  to  C.  S.  JACKSON  &  U, 
New  Iberia,  La.,  at  about  $20,000.  Bids  were  received  Fk 
12.     Noted  Feb.  12. 

Akron,   Ohio — Bids   will    be    received    by   C.    P.    Parker,   IfJ 
Pub.    Ser.,    until    Mar.    23    for   Contract   No.    46,    improving 
water  works. 

Cincinnati,  Ohio — Bids  will  be  received  by  Philip  Fosdi., 
Dir.  Pub.  Ser.,  until  Mar.  20  for  c.-i.  pipe  and  special  castiii 
for    the    water    system. 

Hamilton,  Ohio — Bonds  for  $S0,000  have  been  voted  |r 
the    extension    of    the    water    system. 

Martins  Ferry,  Ohio — Bids  will  be  received  by  the  Direcir 
of  Public  Service  until  Mar.  17  for  equipment  for  the  put  - 
ing  station. 

+  Mt.    Vernon,    Ohio — (Official) — The    contract    for    the    H 
tension    of    the    water   mains    and    water-works    mat 
been  awarded  to  the  KNOX  PLUMBING  &  HEATING  CO.,  t. 
Vernon.     Bids  were  received  Feb.  28.     Noted  Feb.   5. 

Salem,   Ohio — Bids   will   be   received    by   I.    N.    Russell,   In 
Pub.    Ser.,    until    Mar.    31    for   a    6-in.    concrete   lining    in    W 
Basin   No.   1  and  a  reinforced-concrete  cover  over  the  baJBl 

Toledo,  Ohio — An  expenditure  of  $250,000   for  the   i 
and   improvement  to  the  water  mains  and    water-works  ad    - 
n i .ii t .    lias   been    recommended    by   D.    H.    Goodwillle,    Supi 
Water    Wks. 

+Grand     Rapids,     Mich. —  (Official) — The     contract     for  ■ 
water    pipe    and    special    eastings    has    been    awarded    to 
LYNCHBURG    FOUNDRY   Co.,   Lynchburg,    Va.      Bids    weir    • 
i-eived    Feb.    2S.      Noted    Feb.    2fi. 

Windsor.  Mich. — The  Wincisnr  Wale,-  Commission  Is  CM 
sldering  plans  for  an  expenditure  of  $10,000  for  laying  ,il'  ' 
four  miles  of  additional    water   mains, 

Chicago.     111.— Bids     will     be     received     by     L.     10.     MeGnji. 
Comr.,    Pub.    Wks.,   until    Mar.   19   for   equipment   for   the    I 
View   pumping  station. 

■fl'lpcr  Citv.  III. — The  contract  for  the  construction  ol» 
,,  i ,  ,  bj  ■  i  •  m  it  I 'I  per  Cit\  lias  been  awarded  to  T.  II.  tOlll 
HART,  Chicago,   [11.,  at   U*.820. 

Prlnccvlllc.  111.-  (Official)  Bids  will  be  received  by 
Hoard  of  Local  Improvements  until  1  :3n  p.m.,  Mar  is, 
the    construetii.il    ■,!    a     water    system.      C.    II.    Auten    is   Ba 

i<    Bd       Noted    !■'•  b    26. 

Wilmington,    III.      Rids    will     be    r Ived    by     L.     V1     m 

CltJ    Clk.,    until    Mar.    17    for    layln        ibout     [1,064    I't.    of   v' 
in. 1 1 1 

Hltohellvtlle,     Iowa      Rids     will     be     received     by    the,' 
II    until    Mar     18    for    the    construction    oj 
water    system,      k.    T,    Archer    & 
i    ,,,  as   City,    Mo.,   are    Blngrs, 

Woodbine,   l<-»n      Rids   will   lie   received   by    the  Tew  a  0 
,.|l    uniii    Mar     16    for   the    Improvement    of   the    watei    ■ 
C    C     Haaa   la  t,,w  n    i  !lh 

+  \\  mI.m-I,,,,    >llnn.      The    contract     for    the    eon    In 

vvut  el    HVBl i    ^    i  hit    I''    hnH   I,,  ■  a    a  wn  riled    to   M    TM  in 

&    suns.   Cedar    Rapids,    [own,   nl    $2!>,X00       Noted    Dei 
+  M.,l.rnrii.     N.-li.      The     conlract      for    t  h 


in  mil. 
N,w    England    n 


t.  ii 


in. 


i.iiii    i, 


i.i 


,in.  Neii .  at   1 1 1.401      Blda  w, 


i.i,    i" 

Bryant,  B.   i»-     B «   for   116, '   have   n 

mi-    the    watei     upplj  tern 

s.-ilnlln.    Ho.      The    Public    Service    Commlsslm 
i mpany     which     SUPPllM    water     to    Ki-dnllii, 

fill  i  all,  Ml     plan!     an, I         .      I.   iii 
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Rockdale,  Tex. — The  city  of  Rockdale  is  negotiating  for 
e  purchase  of  the  Rockdale  Water  &  Light  Co.  If  not  pur- 
ased,  a  new  system  of  water-works  will  be  constructed. 
>nds  for  $27,000  have  been  voted  for  the  purpose. 

Henrietta,  Okln. — At  a  recent  election,  bonds  for  $20,000 
ire  voted  for. the  extension  of  the  water  system.  The  Ben- 
in Engineering  Co.,  Oklahoma  City,  Okla.,  is  Consult.  Engr. 
>ted   Dec.    4. 

Carlsbad,  Bf.  M. — The  Carlsbad  Orchard  &  Plantation  Co. 
11  extend  its  irrigation  canals  to  all  parts  of  its  2000-acre 
ran  near  Carlsbad.  Mark  Hands,  Chicago.  111.,  and  F.  W. 
iwrey,    Denver,    Colo.,    are    interested    in    the   company. 

The  Carlsbad  Commercial  Club  is  endeavoring  to  interest 
e  State  of  New  Mexico  in  the  construction  of  an  additional 
jrage  dam  in  connection  with  the  Carlsbad  Irrigation  pro- 
it  and  irrigate  20.000  acres  of  state  lands  in  Eddy  County, 
low  the  Black  River  and  the  present  terminus  of  the  main 
nal. 

Kaysville,  Utah — The  Kaysville  Irrigation  Co.  will  con- 
duct a  $25,000  reservoir  one  mile  northeast  of  Kaysville. 
in.   H.   Blood   is   Pres.,   John   G.   M.   Barnes,    Secy. 

Congress,  Ariz. — Bids  will  be  received  by  W.  T.  Sawyer, 
es.  and  Gen.  Mgr.  Alamos  Sand  &   Irrigation  Co.,   until  Mar. 

for  constructing  an  irrigation  system.  Estimated  cost, 
J0.O00.      Noted    Jan.    15. 

Phoenix.   Ariz. — The   Phoenix    Board   of   Trade   is   interested 

the  construction  of  a  storage  dam  on  the  Verde  River,  near 

oenix,  to  use  the  surplus  water  not  needed  for  the  Salt 
eservoir.      Estimated   cost,    $500,000. 

Snotiualniie,  Wash. — The  construction  of  a  municipal  wa- 
~   stem  is  contemplated. 

Dutent',  Ore. — The  city  contemplates  an  expenditure  of 
)0,000  for  the  improvement  and  extension  of  the  water 
stem.  The  present  reservoir  will  be  enlarged  and  two  new 
es  constructed. 

Pendleton,  Ore. — An  expenditure  of  $40,000  for  the  con- 
■uction  of  additions  to  the  water  system  has  been  recom- 
:nded. 

Porterville,  Calif. — Bonds  for  $15,000  have  been  voted  for 
s  construction  of  an  auxiliary  pumping  plant  for  fire  pro- 
:tlon.     Noted  Jan.  29. 

+Reedley,   Calif. — The   City   Trustees   have   awarded   a   con- 

ct  fur  the  improvement  of  the  water  system  to  E.  W. 
■MAN,   Fresno,   Calif.,   at  $11,067.     Noted  Dec.   25. 

■f  Montreal.  Que. — The  contract  for  6750  tons  of  c.-i.  water 
te  has   been    awarded    to   the   CANADIAN   IRON   CORPORA- 

>X.    LTD.,   Sun  Life   Bhlg.,    Montreal,    at  $206,901. 

»  acre    received    Mar.     3    by    the    Board    of    Commis- 

ners.  for  constructing  a  pumping  station,  wash  water 
ver  and  appurtenances  for  the  filtration  plant  as  follows: 
G.  Loomis,  Montreal.  $174,000:  Norman  McLeod,  Ltd., 
ronto,  (int.,  $183,000;  F.  J.  Jago  Co.,  Ltd.,  Montreal,  $155,- 
i.     Noted    Feb.    12. 

♦Ottawa.  Ont. —  (Official) — Bids  will  be  received  by  the 
ard  of  Control   until  4  p.m.,   Mar.   31,    for  vitrified  clay   pipe. 

Curiae    is   City   Engr. 

Humboldt,  Sask. — Bids  will  be  received  by  W.  H.  Stiles, 
•v.-Treas.,  until  Apr.  15  for  water  works  and  sewer  im- 
i.     Chipman  &  Powers,   Toronto,  Ont.,   are  Engrs. 

Xortli   llattleforil.   Susk. — Bids  will  be  received   by  the  City 

nmissioners  until  Mar.  16  for  c.-i.  water  pipe  and  vitrified 
i-er  pipe. 

SEWERS 

Ellleottville.  N.  Y. — The  State  Board  of  Health  has  ordered 
Village    Council    to    install    a    sewer    system.      Estimated 
t,  $50,000. 

I'ri'lmiiii,    N.    Y. — Flans    have    been    prepared    by    Frederick 
-.     Dngr.,    White    Bids.,    Buffalo,    for    the    construction 
:i    sewer    system    and    sewage-disposal    plant    to    cost,    ap- 
•xlmately,   $100,000.      Noted   Nov.    27. 

X»w  York,  IV.  Y. —  (Borough  of  Richmond) — Bids  will  be 
elved  by  Charles  J.  McCormack,  Pres.  Borough  of  Rich- 
nd,  until  Mar.  17  for  constructing  reinforced-concrete 
bins  witli  connections  to  the  sewer  at  various  places  on 
hu, r.n.i   Turnpike. 

(Borough    of    Brooklyn) — Bids    will    be    received    b;     Lewis 

.     Pres.    Borough     of    Brooklyn,     until     Mar.     Is     lor 

purification   experimental    plant   at    the 

sewage-disposal   works. 

■■Cheater,    N.    Y. — Bid*    will    be    received    by     P.    X      Pifer. 

'    Contract  and    Supply,   until    .Mar.    18,    tor   ('out  tact 

•    sewage-disposal   system.     Tli<-   work    Include:    the 

m    of    six    detritus    tanks.    In    Imhoff    tanks,    sludge 

I   Mid    other   appurtenances,    requiring   approximately     L10y 

i-th    excavation,   70,000   cu.yd.    embankment,       

•  I    ■  oncrete   and   steel    rein  forcei 

I'm),  \.  v.— Bids  will  be  received  by  the  Board  ol  Con- 
grand  Supply,  until  11  a.m.,  Mar  6,  for  sewer  construction 
1    i       ii    \  v .     and    Pawllng's  Highway.   John   .1     Mi  Lau  rhlln 

BlUnbeth.  V.  J. — See  Item  under  Street  i  I  Roads. 
*+Ni-».irk,  v  .i.  The  Passaic  Valley  Sewerage  Comrnis- 
'ter.M  have  awarded  tin-  contracl  foi  the  construction  of 
ol  Hi"  Outfall  Pressure  •runnel,  beneath  n  portion 
Bay  and  Jersey  City,  to  the  O'HOl'RKE  ENGl- 
KKIN'i;    CONSTRUCTION    CO.,    345     Fifth      \    •-..     Nev 

i(!, Noted    F  b 

I Ibrldge,    V    .1.      Bids    will    be    received    by    the    Town- 

Ittee,   until    Mar.   20  for     ewer  construction     Andrew 

.rem \  ,ii...  ivmi.      I'lnni    iii.    been  prepared    i 

Hoard   ni    Health   for  I  in'  const  rucl  Ion  o! 

-dlnpnsnl     plant     :il     Greenville. 

kaklnnd,  Vn. — See   item   utiib ■■■   Water  Supply     Irrigation. 

iiinitiiiuioii.   w.   \  ii.     Bids   will    I"-   received    by   the   Board 
Commissioners    until    Mar     .".n    foi    the    construction   of   a 
in   the   Fourth    Ward.      Noti  'I    1 1 


Davidson,  Jf.  C. — Preliminary  arrangements  are  being 
made  by  the  Town  Council  for  the  installation  of  a  sewer 
system   to  cost    $15,000. 

Palmetto,  Fla. — Plans  are  being  prepared  by  the  J.  B. 
McCrary  Co.,  Atlanta,  Ga.,  for  the  construction  of  a  sewer 
system  at  Palmetto.  Bonds  for  $17,000  have  been  voted  for 
the    purpose.      Noted    Jan.    1. 

Mansfield,  La.: — Bids  will  be  received  by  J.  W.  Parsons, 
Mayor,    until    Mar.    24    for    installing    a    sewer    system.      Noted 

+Chattanoogn,  Tenn. — The  contract  for  the  installation 
of  a  sewer  in  the  11th  Ward  has  been  awarded  to  McISAAC 
&   GENTRY,   at    $13,0sl.      Noted    Feb.   5. 

+Lnncnster,  Ohio — The  contract  for  constructing  storm 
sewers  has  been  awarded  to  WILSON  &  BOWER,  Athens, 
Ohio,   at   $12,000. 

Richmond,  Ind. —  (Official) — Bids  will  be  received  by  the 
city  until  Mar.  26  for  constructing  about  2%  miles  of  sewers. 
Fred  R.  Charles  is   City   Engr. 

Zeeland,  Mich. — Plans  are  being  prepared  by  Rumsey  & 
Works,  Engrs.,  Grand  Rapids,  for  the  construction  of  a  sewer 
system   at   Zeeland.      Estimated   cost,    $16,000. 

East  Moline,  111. — Bids  will  soon  be  received  by  the  city 
for  sewer   construction    to   cost    $26,100. 

+  St.  Louis,  Mo. — The  Board  of  Public  Improvements  has 
awarded  the  contract  for  the  installation  of  sewers  in  South 
Gravois  Ave..  Letting  No.  11,120,  to  the  BROOKS  &  BURlv- 
HAM  CONTRACTING  CO.,  St.  Louis,  at  $33,247.  Noted  Feb. 
19. 

+Houston,  Tex. — The  citv  has  awarded  contracts  for  sewer 
construction  to  HORTON  &  HORTON,  Houston,  at  $13,400 
for  the  Holman  Ave.  sewer  and  to  BAILEY-REEDER  CO., 
at  $16,700  for  the  McKinney  Ave.  sewer.  Noted  Jan.  22  and 
Feb.    5. 

tOfflcial) — Bids  will  be  received  by  E.  E.  Sands,  City 
Engr.,  until  Mar.  16  for  the  construction  of  a  storm  sewer 
in  Alabama  Ave. 

Beaverton,  Ore. — Plans  are  being  prepared  by  A.  L.  Rich- 
ardson, Engr.,  Portland,  for  the  construction  of  a  sewer  sys- 
tem   for    Beaverton. 

Fresno,  Calif. — Plans  are  being  prepared  by  3  E.  Cron- 
kite,  City  Engr.,  for  the  construction  of  a  storm  sewer  sys- 
tem to  cost   $125,000. 

San  Francisco,  Calif. — M.  M.  O'Shaugnessy,  (  w  Engr.,  has 
prepared  plans  for  the  installation  of  an  outlet  .  wer  in  the 
Junipero   Serra  Boulevard   district.      Estimated  cost,   $25,000. 

Humboldt,  Sask. — Bids  will  be  received  by  W.  H.  Stiles, 
Secy.-Treas.,  until  Apr.  15  for  the  construction  of  a  sewer 
system.  Chipman  &  Powers,  Mail  Bldg.,  Toronto,  Ont.,  are 
Engrs. 

Esquinialt,  B.  C. — Bids  are  being  received  by  the  city  for 
constructing  Section  D  of  the  proposed  sewer  system  to 
cost   $400,000. 

GARBAGE 

Rending,  Penn. — The  City  Council  has  opened  bids  as  fol- 
lows for  the  collection  and  disposal  of  garbage  for  periods 
of  one,  three  and  five  years:  Reading  Sanitary  Reduction 
Co.,  Reading,  one  vear,  $3  per  ton;  three  years,  $3;  five  years. 
$2.35;  Fehr  &  ti'Rourke,  Reading,  five  years,  $2.65;  Sanitary 
Engineering    &    Construction    Co.,    Philadelphia,    informal. 

Akron.  Ohio — The  City  Council  has  approved  plans  for  a 
garbage  disposal  plant.  Bonds  for  $90,000  will  be  issued. 
Noted    Feb.    26. 

♦  Great  Falls,  Mont. — The  contract  for  the  disposal  of 
garbage  has  been  awarded  by  the  city  to  JOHN  W.  ROBIN- 
SON at   $11,001. 

Montreal,  tine. — The  city  plans  to  construct  two  additional 
garbage  incinerators  in  the  East  End  and  West   End  sections. 

STREETS   AND   ROADS 

Worcester.  Mass.  -(Official) — Bids  will  be  received  by  the 
Mayor,  until  11:15  a  m„  Mar.  25,  for  furnishing  block  paving. 
A.   T.   Rhodes   is   Street   Conn. 

iliirtfc.ni.  <'oim     Bids  were  received  by  tin-  state  Highway 

Commissioner    .Mar.    1.    for   State   road    work    as    follows: 

Farmington  Township,  about  6045  lin.ft.  native  stone  ma- 
cadam   i struction    on    the    Avon    Road,    including    one    6-ft. 

span  concrete  bridge.  Amos  l>.  Bridge's  Sons  Inc.,  Hazard- 
vllle  $14,847  Robert  ■;  Miller  Contracting  Co..  Hartford. 
(10,454  Rossi,    Torrlngton,    J11.49S;    A.    B.    Cadwell, 

Xew  Britain,  $ll.s2:i.  A.  C.  Sternberg  Jr.  Contracting  Co., 
West  Hartford,  $12,589;  Plersen  Engineering  ,<-  Contracting 
Co.,    Hartford,    (12 

East  Windsor  Township,  about  762E  lin.ft.  native  stone 
macadam    (1),  or  gravel   (2)   construction  on   the   B 

Road.  A.       II.      Ambrosia.       Ma.M'or.l.       ill       $17,273,       (2) 

Thomas   Kearney,    Merlden,    (1)    $16,187;    Plersen    Englni 
&    Contracting   Co.,    Hartford,    1 1  i    $16,297.    I 

Sons    Inc..    Haxardville,     i  vb.-m    Con 

on  Co.,   w  in. i. ..mm     .  i  .  10.298, 

Brooklyn  Township  about  6175  lin.ft.  native  st..,,,-  ma- 
cadam   construction    on     the    Wauregan     Road.       utern    Con 

Btructl !o     Wllllmantlc,  $9524;  Amos  D.   Bridge's  Sons,   Inc. 

Hazardvllle  BroB.,     Mlddletown, 

Kent     Township,     about     B200    lin.ft.     gravel    construction 
on   the  River   Road,   Including   one   10  ft  span  concrete  b 
Porcaro   Con  Wllllmantlc,    $8828;    Beacoo   ■ 

Stockbi  Idge,   M:.>  .    $8625     Kello 
.in,   ,ic   Mlchlel   S    Bro.,     i 
Bethanj    Township,    about    6800    lin.ft    gravel    .oust  ruction 

on    the    Wo.., ii, ri. he    Road      The    Connecticut    G i    Roads    A 

Construction  Co.,   New    Britain,   $9918;   Henrj    Spinach,   Watei 
12  1)9  l 
Suffteld   Township,    abi  ft     bituminous  mai 

notion   on    thi  ngland   Con- 

w I.-      M  $6928;    William     \.    UoMahon, 
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Hartford,  $4469;  Olmsted  &  Olmsted,  East  Hartford,  $66S5; 
A.  D.  Ambrosia,  Hartford.  $5535;  Amos  D.  Bridge's  Sons  Inc., 
Hazardville,    $4882. 

Eastford  Township,  a  6-ft.  span  concrete  (1),  plate  girder 
'  .:  i  ir  ponv  truss  (3)  bridge.  William  A.  McMahon,  Hart- 
ford, (1)  $2519;  R.  L.  Whipple  &  Co.,  Worcester,  Mass.,  $3320; 
Ahem  Construction  Co.,  Willimantic.  (1)  $307S;  Berlin  Con- 
sul notion  Co.,  Berlin,  (2)  $1990;  United  Construction  Co.,, 
Albany,   N.    Y.,    (2)    $25S2,    (3)    $2341. 

Torrington  Township,  about  3450  lin.ft.  native  stone  ma- 
cadam construction  on  the  New  Hartford  Road,  John  de 
Michiel    &    Bro.,    Torrington,    $62S9. 

Litchfield  Township,  about  3525  lin.ft.  native  stone  ma- 
cadam (1)  or  trap  rock  macadam  (2)  on  the  Torrington  Road. 
Caesar  A.  Rossi.  Torrington,  (1)  $7167,  (2)  $7083;  Goodman  & 
Trumbull  Co.,  Litchfield,  (1)  $7853.  (2)  $7765;  John  de  Michiel 
&    Bro.,    Torrington.     (1)     $6723,     (2)     $6156. 

Naugatuck  Borough,  about  6906  lin.ft.  gravel  construc- 
tion on  the  Bethany  road,  including  three  12-ft.  and  one 
24-ft.  span  concrete  bridges,  Connecticut  Good  Roads  &  Con- 
struction Co.,  New  Britain,  $10,156;  John  de  Michiel  &  Bro., 
Torrington,  $11,212;  Porcaro  Construction  Co.,  Willimantic, 
$10,456. 

East  Granby  Township  about  5000  lin.ft.  macadam  con- 
struction on  the  Granby  Road.  Amos  D.  Bridge's  Sons  Ire, 
Hazardville,  $7S47;  Robert  G.  Miller  Contracting  Co.,  Hart- 
ford, $8426;  A.  J.  Ketchin  &  Sons,  Tariffville,  $8274;  A.  C. 
Sternberg  Jr.  Construction  Co.,  West  Hartford,  $9074.  Noted 
Feb.   26. 

+  Hartford,  Conn. — Contracts  for  State  Road  work  have 
been  awarded  by  Charles  J.  Bennett,  State  Highway  Comr., 
as  follows: 

Town  of  Southbury,  a  section  of  gravel  construction  on 
the  Southford  Road  to  H.  L.  ARMANDO  &  CO.,  Jamiaca 
Plains,   Mass.,   at    $6211. 

Town  of  Clinton,  a  section  of  macadam  construction  on 
the  Beach  Park  Road,  to  FRANK  ARRIGONI  &  BRO.,  Mid- 
dletown.  Conn.,   at   $6686. 

Town  of  Orange,  a  section  of  gravel  road  on  the  highway 
leading  from  the  Orange  Turnpike  to  the  Mil  ford  Turnpike, 
to  the  FOBERT  G.  MILLER  CONTRACTING  CO.,  Bloomneld, 
Conn.,  at    $15,215.     Noted  Feb.    12. 

*New  Haven,  Conn. —  (Official) — Bids  will  be  received  by 
the  Commi<-  <on  on  Permanent  Pavements,  City  Hall,  until  2 
p.m..  Mar  j,  for  paving  a  number  of  streets.  Frederick  L. 
Ford   is  r    cy  Engr. 

+New  Haven,  Conn. — The  contract  has  been  awarded  to 
the  UNION  PAVING  CO.,  Schenectady,  N.  Y„  at  $12,330,  for 
about  5630  sq.yd.  of  3-in.  asphalt  pavement  on  a  6-in.  con- 
crete   base    on    State   St. 

*  Mli.uiv.  IV.  Y. —  (■Official) — Bids  will  be  received  by  the 
Commissioner  of  State  Highways,  John  N.  Carlisle,  55  Lan- 
caster St.,  Albany,  until  1  p.m.,  Mar.  27,  for  improving  a 
numbe   rof  highways. 

Albany,  IV.  Y. — The  following  proposals  were  received  by 
the  State  Commission  of  Highways  for  the  CONSTRUCTION 
of  public  highwavs  by  State  Aid  at  its  office,  53  Lancaster 
St.,    Albany.   N.    Y.,    Mar.    6, 

Road  No.  5418.  Carrolltown-Kill  Buck.  Cattaraugus 
County.  4.41  miles.  Constantine  Construction  Co.,  $65,894; 
I.  M.  (aldington  Sons.  $64,944;  F.  J.  Munn  Contracting  Co., 
$66,615;  II.  E  Dillon,  $60,000;  Ribstine-Holder  Co.,  $64,866; 
McGuire  &  Fahev.   $66,112. 

Road    No.     1112.       Stockport     Station-Stockport,      Columbia 
County.       1.85     miles.       Crlswell    &    Mallory,    $23,142;    Jackson 
(22,708;    Marx    Kearney,    $22,843;    Bridgeport    Construc- 
tion   Co.,    $22,283;   H.    B.   Sproul,    $23. 4s:!;    Hollington   Co.,    $23,- 
10 

Road  No.  1113.  Germantown-Olermont.  Columbia  County. 
5.80  miles.  Russo-Parker  Tonstruction  Co..  $56,423;  Jackson 
Bros.,  160,051;  II.  B.  Sproul.  $62,197;  Bridgeport  Construction 
Co.,  $62.71<;;  Jova  &    Kehoe,  $59,902. 

Road   No.    1 01 7.      fort    Henry-Westport   Essex  County.      6.12 

C.     W.     Trv..N.     in  1.599:     I  ;.-.lce    Bros.,     $94. SSI.     J.     IX 

Moynehan.   $91,501;    Richard   Hopkins,   $94,365;  John  Williams, 

■     i n    i     McNally,   $91,965. 

Pond    No.    5369,       Coxsackie    Village.    Greene    County.      2.23 
Hollington    Co.,    $28,160;   Crlswell    &    Mallory,    $28,671: 
rova     &    Kehoe,     $28,663;    Bridgeport 
Construction    Co.,    $2 

Road    No.    835.      Adams    Center-Trematns    Corners,    Jeffei 

ounty.     T.n  l   miles.     Chambers   &    Barms.   ss:i.r,6i;   Spell- 
n-Ol  Co        66,816;   Burns   Bros,   &    Haley,   $80,828;   Joseph 

M.fl";    Sei sr    Bros.,    $67,383. 

Road     No.     829.      Llvonl  Town    Line     Livingston 

!  :,    f,,ii.:      McGuire  &    Fahey,   $45  198;   Hendrickson- 
McCabi  Thomas     Huch  nail      543,'i  i9      Pati  Ich     Mur- 

10,902;   Wood   j    Tompl  In  i  Ihambei      &  B 

Road    No.   5  1  17.       A  idl   on  Orlskan      Pa  Hi .    Wad! !oui 

3.35  mllei       R     B    i ly,  $42,138;  Newport   Construct Co., 

Porl    Schu;  U      •  oi     I     i 
12,499  (8,888;  H.  Ward   Dicl 

Pari   5,   Monroe  Com  i 

:■•     B     Brotsch,    $29,187; 
Keel  [Yuesdali        128,310; 

18,638. 
Honroe    County. 
Roads   Co..    $1  1)6  i 
i 

■  ■    iount 

i  ■  ■  ■    i     ii. i.     nail, 

!    i     •  II 
■ 

,   Co., 

iort  i  ,iii  -.,1,   i ,  ui 

Richard    Hop 

on   Co.,     ' 


27C;   Newport   Cor 


Icl     ti     Murray, 


$99,042;    Monroe    Roads    Co.,    $103,818;    J.    M.    Fitzwater.    $101 
467. 

Road    No.    5301,    Bay    Shore-Brookhaven,    Suffolk    Count 
12.92     miles:     Bridgeport     Construction     Co.,     $159,350;     E 
Brown,    $161,221;    William   G.    Fox,   $162,509;    Burrough  Aspha 
Co.,  $159,786;   Shaughnessy  Construction    Co.,    $148,495;    Jova 
Kehoe,   $156,918. 

Road    No.    5371,    Larchmont    Village,    Westchester    <'ount 
0.95  mile:  Kearns  &   Hart,   $41,673;   H.   B.   Sproul,   $41,118-   E 
Eggleston,   $39,229;  Eastern  Asphalt  Paving  Co.,   $37,486;  Nev 
ton    Paving    Co.,    $34,324;    Frederick    E.    Gross    &    Son,    $36,64 
Charles  T.    Eastburn   Co.,   Mt.    Vernon,   N.   Y. 

Road  No.  5361,  Briarcliff  Manor  Village,  Westchest 
County,  0.S3  mile:  Frederick  E.  Gross,  $23,108;  Alfred  Prii 
$22,607;  Grannis  &  Warley,  $23,034;  William  F.  McCabe,  $2; 
089;  Bridgeport  Construction  Co.,  $22,661;  Frank  G.  Fowh 
$23,635. 

Road  No.  5362,  Tuckahoe  Village,  Westchester  County,  0 
mile:  Bridgeport  Construction  Co.,  $6153;  John  ().  Westc 
$5929;  Wilkes-Casey,  $8100;  E.  T.  Eggeston,  $6500;  Nickoi: 
Faganani,    $61S0;    Frederick    E.   Gross  &    Son,    $6400. 

The  following  proposals  were  received  by  the  State  Coi 
mission  of  Highwavs  for  the  REPAIR  of  public  highwavs 
State  Aid  at   its   office,   53   Lancaster  St.,  Mar.    6: 

Repair  contract  No.  534,  Roads  Nos.  5022  and  5148,  Bin' 
hamton-Windsor,  Part  1,  Binghamton-Windsor,  Part  I 
Broome  County:  McGreevey  &  McGuigan,  $8557;  Nathan 
Young,  $8427;  T.  H.  Gill,  $8232;  Richard  Hopkins,  $893 
Breeze-Church  Construction  Co.,  $8728;  Schunnemunk  Co 
struction    Co.,   $8943. 

Repair  contract  No.  531.  Road  No.  946,  Fitch  Bridg 
Elmira,  Chemung  County:  Thomas  H.  Murray,  $4365;  Nt 
England  Contracting  Co.,  $5221;  Peter  F.  Connolly,  $5034;  Hi 
leran  Bros.,  $5102;  Breeze-Church  Construction  Co.,  $473 
Lane  Construction  Corporation,  $4842;  McGreevey  &  Ml 
Guigan,    $4199. 

Repair  contract  No.  536,  Road  Nos.  5072  and  5073,  Li 
ingston-Hudson,  Part  1,  Livingston-Hudson,  Part  2,  Columl 
County:  J.  C.  Rightmever,  $11,052:  Russo-Parker,  $10,1? 
Hollington  Co.,  $11,883;  Crowe  &  Walsh,  $11,519;  Jacksi 
Bros.,  $10,104;  Marx  Kearney,  $11,040. 

Repair  contract  No.  540,  Road  No.  14,  Frankfort-TJtii 
Part  1,  Herkimer  County:  Flood  &  Van  Wirt,  $7339;  Phel 
&    Sullivan,    $7581;   J.    H.    Weidman,    $8730;   R.   D.    Kennedy.    , 

Repair    contract     No.     539,    Road     No.     233,    Frankfort-E; 
Schuyler,    Herkimer    County:    Eastover   Construction    Co.,  $1[ 
930;  William   F.   Coglev,   $12,243;   R.   D.   Kennedy,   $11,218;  J. 
Weidman,    $1 2,23s ;    Flood   &   Van   Wirt.   $10,747;   Phelan   &  Si, 
livan,    $11,110. 

Repair  contract  No.  53S,  Road  No.  459,  East  Schuyli 
Deerfield,  Herkimer  County:  E.  R.  Clark,  $41,004;  R.  J.  Ke 
nedy,  $38,094;  Phelan  *  Sullivan,  $37,056;  R.  B.  Kennec:. 
$39,101;  Flood  &  Van  Wirt,  $37,639:  J.  H.  Weidman,  $41,054 
Repair  contract  No.  516,  Road  No.  5036,  Lowville-Martji 
burg,  Lewis  County:  Burns  &  McConville,  $4045;  Richard  He! 
kins,  $4197;  Frederick  S.  Easton,  $4645;  Newport  Constn 
tion    Co..    $4330. 

Repair  contract  No.  529,  Road  No.  276,  Barnard's  Croi 
ing,  Sees.  1  and  2,  Monroe  County:  Wood  &  Tompkins,  $V 
156;  Thomas  Hucknall  &  Co.,  $10,030;  Frank  Brotsch,  $11,0': 
Ribstine-Holder  Co.,  $10,507;  F.  L.  Hagaman  &  Co.,  $11,0-. 
Schroeder-Hicks    Contracting    Co.,     $11,106. 

Repair  contract  No.  532,  Road  No.  3,  River  Road,  Oneij. 
County:  R.  B.  Kennedy  Construction  Co..  $7256;  Flood. 
Van  Wirt,  $8455;  William  F,  Cogley,  $9400;  R.  J.  Kennec 
J.    H.    Weidman.    $10,271. 

Repair  contract  No.  537,  Road  No.  607.  Manchester-Cllfti 
Springs,  Ontario  County:  Thomas  Hucknall  &  Co.,  $31,3 j; 
William  H.  Madden,  $31,097;  Kennedy  Construction  Co.,  $3 
575;  Bibstine-Holder  Co.,  $31,133;  Patrick  H.  Murray,  $32,2 
Greece   Construction    Co..    $31,836. 

Repair  contract  No.  543,  Road  Nos.  5008  and  5111,  Jem 
Turnpike,  Sec.  1,  Jericho  Turnpike,  Sec.  2.  Suffolk  Coun 
Continental  Public  Works  Co,  $::  1.936;  Federal  Asphalt  < 
Newton    Paving   Co.,    $31,946;   Suffolk   Contracting  Co.,   $29,9 

Repair    contract    No.    503,    Road    No.    993,    Manchester-F 
myra,    Wayne    County:    James    Hosey    &    Co..    $3399;    Harry 
Harrison,     $3310;     Kennedy     Construction     Co.,     $35    6 
Brennan    Construction    Co. ,$3727. 

linn:. i,,.  IV.  Y. — The  City  Council  has  authorized  the  p*vl 
of  the  following  streets:  Cri.wle.v  and  Norfolk  Vve 
Stanley  St.  with  asphalt  and  the  repaying  of  .Main.  Syi 
and    Wesl     Ferry    Sts.    with    asphalt.       F.    G.    Ward     is    Comr 

Pub.    \vi- 

\'<-»v     l..rk.    N.    V.      (Borough     of    Manhattan)      (OfflcJ 
Kids  will  be   received   b>    the  Commissioner  of  Bridges, 
clpal     Bhlg.,    until    2    p.m.,    .Mar.     19    for    repairing    the    I 
pavement    on    the   bridges   over   the    Harlem    Rlvei       n 
K  rae!  e    is    Comr. 

+  (Borough     of    Brooklyn) — (Official)      Bids     were 
War,    I    and   b    contract    awarded    to   the  CHARLES    A. 
CONTRACTING    CO.,     INC.,    Brooklyn,    al    $76,730      . 
Vlvrtle    We.      other   bidders   wen         Henn     E.    Kordes,    $90." 
Empire    Construction    Co.,     $79,766;    J.    .1.    Guinan    Contram 
Co.,    $86,164;    F.    .I.    Gallagher,    $s:;. :,::a.    Joseph    Rosenthal,    J' 
i  i         e«  man    ft    Carej    Co  .    $80,633;    Em  lei  n    Conl     .    ... 

$81,047;     M.    .1.    O'TIara,    $85,143    and    Noiton     VI.    0 an    C 

1,641       N Feb.  26. 

(Borough       of      Brooklyn)       (Official)-    Bids     were     receh 

Mi  i       I,    foi     repaying     I    nleke I;er     Vve       Tho    eonl  racl 

, warded     to    the    OIIAItl.KS     \       M  '«  I0RS    CONTR  Vi 

CO.,    INC.,     Biool  I-  n,     ill     $37. '  ith.  i     hlddoi  s     n  en 

ton     R     Gorman     C ding     Co.,     $40,919;     lloiirj      E      I 

.  I  I    liee     |.:,,,|,ire    I  'oust I  Ion     I  '(..,     $38.98  I;    .1      .1.    Gill 

I'     .1      Gallai   her,     $  10  292;    <>'<! 
9,751       Jo   pph      Rosenthal,     $11,219;     M.      !•'.      Mo, an,     $42." 
Newman   &   Cnrei    i  ,  .1       ■,    torn   Contracting  Co.,  $41 

,  ,     and   M    .1    O'Hara  $4  Noted  Feb.  26. 

(Borough      of     Queens)       (oilli dal)-   Bids     will     hi 
until    I  I    11  in      Mi  1     23,    Ip     Maui  lee    10.    Connolli      Pn        RorO 

id    Queer       1  1    1  mil    City,    1  I,.    I.)    N.   Y„    f e 

■mi.     block,    impi  ov  I'd    i-  ranile   block,    aspha  li 

,....  t 1   the  roadways  of  10 

\.-«     I'ork,    N.     V.      (Bor rli     of    Queens)       (Ofl 

will    bo    roci  Ived    bj     1  In     t'rci  lib  nl    of    the    II 1 1    QUI  ■ 

I    City,    until    I  1    r,  in.,   Mm      1 

the  iniiini  is.,     v.oii        Por  '■  pi  hi  hi     shed    n   i>hall    in  the'" 
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d  and  fourth  wards;  for  repairing  sheet  asphalt  in  the 
st  and  third  wards:  for  laying  a  concrete  sidewalk  on  the 
;st  side  of  Central  Ave.,  from  Sanford  Ave.  to  Madison  Ave.; 
r  regulating,  grading  and  laying  sidewalk  on  Junction 
■e.,  from  Jackson  Ave.  to  Burnside  Ave;  for  regulating  and 
paving  with  old   granite   blocks  Myrtle  Ave.,   from  the    Park 

ive    to    Woodhaven    Ave. 

Elizabeth,  N.  J. —  (Official) — Bids  will  be  received  by  the 
ty  Council,  until  8  p.m.,  Mar.  20,  for  improving  Magnolia 
■e.  and  Broadway,  and  for  constructing  a  sewer  system  in 
jiny  St.      William    P.    Neafsey   is   Street   Comr. 

Roselle   Park,    ST.  J. — Official  1 — Bids    were   received,   Mar.    6. 

the  Mayor  and  the  Council  for  paving  Grant  Ave.,  as  fol- 
vs:  T.  Foster  Callahan,  Elizabeth,  N.  J.,  $28,362  (low  bid- 
r);  Barker-Bonner,  $30,639;  Humphrey  &  Bentley,  $30,842; 
hn  Dorer,  $30,923,  and  Schneider,  Stelle  Co.,  $31,904.  W.  H. 
ster  is   Borough    Engr.      Noted    Feb.    2b. 

Trenton,  K.  J. —  (Official) — Bids  will  be  received  by  the 
;y    Commission    until    Apr.    1,    for    paving    12    streets.       The 

imated   cost   is    $100,000.      A.   Swan,   Jr.,   is   Engr.    of   Streets. 

ted  Mar.  5. 

*Wilkes-Barre,  Penn. —  (Official) — Bids  will  be  received  at 
j  office  of  the  City  Clerk,  until  noon.  Mar.  27.  for  fur- 
ihing  and  delivering  40,000  gal.  of  road  oil.  Charles  X. 
veland  is  Supt. 

♦  Baltimore,  Md. —  (Official) — Bids  were  received,  Feb.  IS, 
the   Board   of  Awards   for   paving    under  Contract    76.      The 

ltract  has  been  awarded  to  the  BALTIMORE  ASPHALT 
BE   &   TILE    CO.,    Lorman   and    Monroe    Sts.,   Baltimore,   at 

R.   Keith  Compton   is  Chn.     Noted   Feb.   12. 
+  Kaston,    Md. —  (Official) — The     contract     for     constructing 
3  mile  of  State   Aid    Road    has   been   awarded    to    the    HOLT 
NSTRUCTION    CO.,     Denton,    Md.,    at    $18,020.       F.    W.    Seth 
County  Engr.      Noted   Mar.   5. 
Fairmont.   \V.   Ya. — Bids   will   be   received    until    Mar.    2".    by 

•  Commissioners  of  Marion  County  for  the  construction  of 
miles  of  road.     Noted  Feb.   12. 

Mcllee.    S.    C— (Official)- 
ritil    2    p.m..    Mar. 

miles  of   loam   road. 
Lake    City,    Fla. —  i  Official) — Bids    will    be    received    by    the 
ird    of    Bond    Trustees    until    Mar.    16,    for    paving    West    De 
1.0  St.      J.   W.   Lane    is  Secy,    of   the    Bd. 

Hattiesburg,  Miss. —  (Official) — Bids  will  be  received  by 
K.  Denham,  Secy,  of  Highway  Commission,  until  Apr. 
for    constructing    9.36    miles    of    streets    and    roads.      F.    T. 

is    Engr.      Noted   Feb.   26. 
Lake  Charles,  I. a. — Bids  will   soon  be   received   by  the  City 
Tiniissioner   of  Streets  and    Parks   for   the    paving   of   Broad 
from  Bilbo   to  Boulevard,   with  asphaltic   concrete. 
Mt.    Sterling.    Ky. — Bids    will    be    received    by    the    Fiscal 
arts   of   Montgomery    and    I'.ath    Counties,    until    Mar.    In    for 

improvement  of  ten  miles  of  road  between  Sharpsburg 
1    Mt.    Sterling. 

Cheviot,  Ohio — (Official) — Bids  will  be  received  by  Albert 
Reusing,    Clk..    at    3507    Harrison    Ave.,    until    noon,    Apr.    1, 

Improving  Washington  Ave.  from  Harrison  Ave.  to  the 
■th   corporation    line. 

Cincinnati,    Ohio — (Official) — Bids    will    be    received    by    the 
•ector    of    Public    Service,    City    Hall,    until    noon,    Mar.    16, 
the    improvement    of    Arbor    Ave.      Philip    Fosdick    is    Dir. 
Pub.  s.  r. 

(Official) — Bids  will  be  received  by  the  County  Commis- 
ners.  until  noon,  Apr.  :;,  for  furnishing  and  delivering 
shed  stone  along  the  Salem  Pike  from  New  Richmond 
;e  to  Ohio  Pike,  under  Specifications  No.   589. 

Beveland,  Ohio — Bids  will  be  received  by  the  Commis- 
ner  of   Purchases  and  Supplies,   City   Hall,   until   noon.   Mar. 

for  laving  and  repairing  sidewalks  in  Cleveland  for  one 
,r. 

Bids    will    be    received    by   the    Commissioner   of   Purcha  lea 
I    Supplies,    City    Hall,    until    noon.    Mar.    Is,    for    paving    a 
nber  of  .streets  with  brick,  asphalt,  tar  and   wood   blocks. 
+rimllay,    Ohio — The    Commissioners    of    Hancock    County 

e  awarded  the  contracts  for  15  miles  of  road  as  follows: 
,i.  to  I  'I. ATI  >E  I  '1  TT<  IN,  Bowling  G 
r  Road,  to  A.  W.  McNEAL  &  SON,  Findlay,  $8000, 
1  the  Eagle  Center  Road,  at  $8085;  South  Ridge  Road,  to 
D.  FINCH,  Bowling  Green,  at  $15,000;  Pepple  Road,  to 
T.    biggs,    Findlay,   at 

■Seraon,  Ohio — (Official ) — Bids  will  be  received  by  the 
ird    of    Commissio  Ashtabula    County    until    1    p.m., 

Ing    Whiting    Hill.      A.    V.    Hlllyer    is   Clk.    of 
Bd.   of  County   Comrs. 

I. monster,  Ohio     -(Official) — Bids   will    he    i- Ived    Ij 

I  dr.    of    Pub.    Ser.,    until    n M  ir.    1 

of    Washington    Ave.    from     \\  to     Fair 

Indiana  -(Official)— Bids   will   be   received, 
Bwub  road    Improvements: 

i.    by    the    '  'ommi  Marshall 

r    t  he    eonst  met  ion    of     i    ■  ■ ,  ,,  vel    road    u  nd    I 
Vudr. 

III      Washington      ami 
■Sbstov.  n    Townships.        Ml. ei  < 
i    Fow  ler.   by    the   Co 
onatructlon     of    eight     i Warren     Mankej     is 

at      Princeton,     |.\      t  he     '  'omi 

one  road  in  Ba  r(  on  Town- 

W>.      W.   T     Robert!     is    Au.lr 

vfordsvliie,   by   tin  oners  of  Mont- 

nintv.     for     the     roust  met  Ion     ol     a     gravel     road     In 

H  \  nih- 

il   Knox,  in'  County, 

In    Center    Town- 
\  udr. 

Commissioners    of    Howard 
i  net  ion    of    13    grn\  ■  id    brli  k 

'    l»       i:     I!    Suift    I: 


+Greensburg,  Ind. —  (Official) — The  contract  for  construct- 
M\f<^T^2ai  ^x^'i."1^"  Township  has  been  awarded  to 
CHARLES  E.  REDINGTON,  Greensburg,  at  $5217.  Linton  W. 
Sands  is   Audr.   of  Decatur   County.      Noted    Feb.    19. 

+Hartford  City,  Ind. —  (Official) — The  contract  for  the  con- 
struction ol  two  roads  has  been  awarded  to  C.  M.  NORTH. 
Bluffton,  at  $5580.  James  Cronin  is  Audr.  of  Blackford 
County. 

+Newnort,  Ind. —  (Official) — The  contract  for  the  construc- 
tion of  a  gravel  road  in  Geneva  Township  has  been  awarded 
to  the  FAULKS  CONTRACTING  CO.,  Terre  Haute,  Ind.,  at 
812.465.  Briggs  &  Clark  bid  $12,498.  Rov  Slater  is  Countv 
Audr.    of   Vermillion   County.      Noted    Feb.    19. 

tVernon,  Ind. —  (Official) — The  contract  for  the  construc- 
tion of  a  road  in  Geneva  Township  has  been  awarded  to 
WILKERSON  &  WALTERMIER,  Scipio,  at  $5750.  Other  bid- 
ders were:  William  Hulse,  $5775  and  William  Avery,  $5S60. 
G.    J.    Bernhart    is    Audr.     of    Jennings    County.       Noted    Feb. 

Areola,  111. —  (Official) — Bids  will  be  received  until  9  a.m.. 
Mar.  16,  for  about  28,000  sq.yd.  of  brick  paving  with  con- 
crete   curb    and    gutter.      A.    Schneider    is    Mayor. 

Belleville,  111. — Bids  will  soon  be  received  for  the  improve- 
ment of  several  streets  in  the  Tower  Grove  Improvement  Dis- 
trict, and  in  the  Silver  Street  District.  The  estimated  cost 
is    $112,000. 

Champaign,  III. — An  ordinance  has  been  passed  authoriz- 
ing the  paving  of  Davidson  St.  between  First  and  Fourth 
Sts.      The    estimated   cost    is    $12,000. 

Kankakee,  111. — The  City  Council  has  passed  ordinances 
authorizing  the  paving  of  Washington  Ave.  from  Court  St. 
to  the  river  bridge,  at  an  estimated  cost  of  $16,000,  and  River 
St.  from  East  Ave.  to  Harrison  Ave.  at  an  estimated  cost  of 
$10,330.      Reinforced   concrete  will   be  used. 

•  Rockford,  111 — (Official) — Bids  will  be  received  by  the 
President  of  the  Board  of  Local  Improvements  until  1:30  p.m., 
Mar.  19,  for  constructing  19.000  sq.yd.  of  brick  pavement,  38.- 
000  sq.yd.  of  macadam,  30,000  lin.ft.  of  concrete  curb  and 
gutter  and  5000  ft.  of  sanitary  sewers.  W.  W.  Bennett  is 
Pies.    Bd.    of   Local    Imp. 

•  Wiiiikon.  Iowa — (Official) — Bids  will  be  received  bv  J 
D.  Cowan,  City  Clk..  until  7  p.m..  Mar.  24  for  the  construc- 
tion of  21,000  sq.yd.  of  vitrified  brick  pavement  on  a  concrete 
foundation.  Plans  are  on  file  with  the  Aetna  Engineering 
Bureau.    700    North    La    Salle    St..    Chicago,    111. 

■fWaukon,  Iowa — The  contract  for  paving  about  21,700 
sq.yd.  has  been  awarded  to  the  WESTERN  CONSTRUCTION 
CO.,  Iowa  City,  at  $49,849.  J.  P.  Cowan  is  City  Clk.  Noted 
Jan.   22. 

Traer,  Iowa — (Official) — Bids  will  be  received  bv  the  City 
Council  until  Mar.  24  for  Is. 570  sq.yd.  of  brick,  asphalt  or 
concrete  paving,  2500  sq.yd.  of  extra  grading  and  8380  lin.ft. 
of  curb.      Ralph    B.    Slippy,    Waterloo,    is   the   Consult.    Engr. 

Walker,  Minn. —  (Official) — All  bids  received  Mar.  3  for 
constructing  about  23.6  miles  of  State  Rural  Highway,  have 
been  rejected.  The  contract  has  been  readvertised,  and  bids 
will  be  received  until  Mar.  2S.  I.  P.  Bvhre  is  Audr.  Noted 
Feb.  19. 

Plankinutou.  s.  D — (Official) — Bids  received  Mar.  4  for  the 
construction  of  15  miles  of  highway  in  Aurora  Countv  have 
been  rejected.     New  bids  will  be  received  until  Apr.   8. 

Bozeman,  Mont. — Bids  will  soon  be  received  by  A.  M. 
Bradenburg,  City  Clk.,  for  paving  several  streets."  Noted 
Feb,   5. 

+<ireat  Falls,  Mont. — The  contract  for  paving  a  number 
of  streets  has  been  awarded  to  S.  IH'RCH  &  St  >N  CON- 
STRUCTION CO.,  Great   Falls,   at    $7823.      Noted    Feb.   5. 

•  Independence.    Ho. —  (Official) — The    contract    for    improv- 
ing    the     road     from     Greenwood     east     has    been     awarded     to 
SPITCAUFSKY    &    GEDEUSKY,    Kansas    City,    Mo.,    at    $11,600. 
i  ither  biddei  s  were:     Ra  nsom   .•  lavidsi 
struction    Co.,    $12.s00;    Rass    Co.,    $16,100,    and   J.   J.    O'Connor, 

0       Noted    Feb.    12. 

Austin,     Tex. — The     City     Commission     has     authorized     the 
paving  of  West   Eighth  St.  for  one  block.     The  estimate 
is    $7400. 


+Davenport,    Wash,      (Official)      Bli  iceived,    -Mar. 

4,   for   the    construi  Davenport-Harrington 

way.  cl     has    been    awarded    '•■    PUGH    &    ARENZ, 

i  r  bidders  "  i  I     i  > 

.1     I.     Thayer   is   Ci 
Engr.      Noted    Feb 

+01ympla,    Wash,  cl    for    Invpro 

2::  l  miles  of  road  ins  been  awarded  to  the  P  J  McHUGH 
PAVING  &  CONSTRUCTION  CO.,  Third  Ave,,  North  and 
Mercer   St.,  Seattle,   Wash,   at    1203,696      Other   bidders    "ere 

P    B    M    H  ''."t;,.   w     F    Manm  v.   $224,624;  Guthi 

i.   and    Clil 

+  1  iieoinii.    Wash. —  (Ofl  street     pa\ 

ing     has    I n    awarded    to    \V      II      HICKER,    Taeoma.    al 

bidders  «  ere-     Hugh    Fish,   I :  ■■■  i     R.  C    Bennett, 
McHugh   Contracting    Co.,   $7816;    Erlck    Mattson,   $7217       \\     C 
Noted    i 

Portlaadi  or.-.     The  Commli  County   have 

approved   plans  for   the  Improvi  verslde   Drive  with 

lunate, I    cosi     of    $21,267. 

^Sacramento,   Calif,     The   SI 

awarded      th- 

ity,    from    Lerdo   to   Famosa,    and    from    Lerdo   to 
.    BENSON  .^   si  >K  les,  at 

i  161    respectively. 
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Ventura  County,  from  Ventura  to  Sea  Cliff,  to  CARL, 
LEONARDT,  Los  Angeles,   $81,522. 

Santa  Cruz  County,  from  the  easterly  boundary  to  Glen- 
wood,    to   FOSS   &    MARSHALL,    Berkeley,    at    $54,9S5. 

San  Mateo  County,  from  Daly  City  to  South  San  Fran- 
cisco,  to  BATES  &  BORLAND  &  AYER,   San   Francisco,   $59,- 

San  Bernardino  County,  from  the  westerly  boundary  to 
Upland,  to  LOUIS  FERRELL,  San  Diego,  $12,707.  Noted  Feb. 
12. 

+Sacramento,  Calif. —  (Official) — The  contract  for  con- 
structing the  San  Mateo  County  Highway  lias  been  awarded 
by  the  State  Highway  Commission  to  BATHS,  Bokl.AND  & 
AYER,  Crocker  Bldg.,  San  Francisco,  at  $59,925.  Wilson  R. 
Ellis  is  Secy.      Noted  Feb.   12.  . 

(Official) — Bids  will  be  received  by  the  California  State 
Highway  Commission,  Forum  Bldg.,  for  the  construction  ot 
portions    of    State    Highway    as    follows: 

Until  11  a.m..  Mar.  30,  for  grading  4.5  miles  ot  road  in 
Humboldt  County  from  Sec.  1  to  the  southerly  boundary. 
For  constructing  6.5  miles  of  waterbound  macadam  in  El 
Dorado  County  from  El  Dorado  to  PlacervUle.  For  surfac- 
ing with  asphaltic  concrete  l.S  miles  of  road  in  Santa  Clara 
County  from  San  Jose  to  Mulia;  for  building  14  miles  of 
concrete  road  in  Mercer  County  from  Mercer  to  the  southerly 

Until  2  p.m.,  Mar.  SO,  for  grading  10.S  miles  of  road  in 
Tuolumne  County;  for  grading  6.5  miles  of  road  in  Menclocina 
County  from  Forsythe  Creek  to  Ridge  wood;  for  constructing 
11  5  miles  of  concrete'  road  in  San  Diego  County  from  Las 
Flores  to  the  westerly  boundary;  for  building  two  miles 
of  concrete  road  in  San  Diego  County  from  East  San  Diego 
to  La  Mesa.  Austin  B.  Fletcher  is  Highway  Engr.  and  Wilson 
R.   Ellis  is  Secy. 

San  Francisco,  Calif. — The  Board  of  Public  Works  will  im- 
prove Third  St.,  from  Market  to  Townsend  Sts.  with  vitrified 
brick.      Frederick   J.    Churchill   is   Secy,   of   the   Bd. 

INDUSTRIAL    WORKS 

Haverhill,  Mass. — John  Owens  &  Co.,  wood  and  paper 
box  manufacturers,  whose  plant  at  Lynn  was  recently  de- 
stroyed by  fire,  will  remove  to  River  St.,  Haverhill.  The  com- 
pany will   build  a   2% -story   brick    factory. 

Fall  River,  Mass. — The  Old  Colonies  Brewery  Co.  has 
plans  for  a  one-story  building,  40x150  ft.,  on  Daval  St.  A 
300-ton   capacity    ice-making    machine    will    be    installed. 

♦  Springfield,  Mass. — The  contract  for  the  construction  of 
the  bottling  plant  for  the  Springfield  Breweries  Co.  has  been 
awarded  to  the  CASPER  RANGER  CONSTRUCTION  CO., 
Holvoke,  Mass.  The  building  will  be  of  concrete,  four 
"ories,  50x144  ft.,  and  is  estimated  to  cost  $100  000.  The 
Samuel  M.  Green  Co.,  31S  Main  St.,  are  the  Archs.  Noted 
Feb.   19. 

+Harxford,  Conn. — The  contract  for  building  a  laundry  for 
Boardsley  &  Pease,  1065  Main  St.,  has  been  awarded  to  W.  J. 
SIMMS  SO  Pearl  St.  The  building  will  be  of  brick,  one  story, 
53x92  ft.,  and  is  estimated  to  cost  $10,000. 

-r-  it ii  I)  -•  ■•>  N.  Y. — The  contract  for  erecting  the  1,500,000- 
hi,  elevator  for  the  Husted  Milling  Co.  has  been  awarded  to 
the  MONARCH  ENGINEERING  CO.,  Chamber  of  Commerce 
Bldg  The  building  will  be  located  on  the  Buffalo  Creek  Ry. 
The  cost  is  estimated  at  $500,000. 

Troy,  N.  Y. — Stanton  P.  Lee,  Arch.,  314  Cannon  Place,  has 
completed  plans  for  a  four-story  and  basement  factory  for 
Hall,    Hartwell    &   Co.,   shirt    manufacturers. 

•fHoboken,  N.  J. — The  general  contract  for  the  four-story 
factory  for  the  Elevator  &  Supply  Co.  has  been  awarded  to 
E  P  DECKER  &  CO.,  SO  Grlswold  St.,  Detroit,  Mich.  The 
cost  is  estimated  at  $300,000.  Maynicke  .*i  Franke,  2.,  East 
26th  St  Ww  York,  N.  Y.,  prepared  the  plans.  The  contractor 
will    receive    bids    on    subcontracts       Noted    Nov.    19. 

Chester.  I'enn. — J.  F.  Levering,  Arch.,  is  preparing  plans 
(or  a  laundry  to  be  located  at  Eighth  and  New  Market  Sts. 
for  the  Chester  Steam  Laundry  Co.  The  cost  is  estimated 
10,000. 

*Plttabnreh,    ivim.    -Bids   will    be    received    until   10   a.m.. 

Mar     ]■      by     Robert    Swan,     I pt.     Pub.     Wks.,     at     the 

City  Controller  for  the  design,  construction  and 
01  the  North  Side  municipal  asphalt  plant.  For 
Isemeni   under  "Contracts  To  Be  Let. 

Knoxvllle,  Tenn.    -The  Appalachian   Mills  Co.  will  increase 

rom    (100,000   to      ''">. and   will    make  improve- 

udltlons   to  Iti    plant,   to  oosl    about   $50,000. 

Roeeravtlle,  Tenn,  The  Rogrersvllle  Knitting  Mills  Co. 
plana  to  build  ■  brlcl  factory  to  cost  $8000,  and  to  install 
,,t    to  cost   $12,000. 

Cincinnati,  Ohio     The   m iteam   Lai y  Co.  will  build 

near  1  'loi  •  lice  Ave  at  an  estimated 
i,000. 

i  leveli «> ■  :""'    ■'■    ''■    Gager    vi  ill 

....  576   ti,  to  accommodate 

about 

i intown,  Ohio     The   Distill*  i   Water  ice  Co.   will  build 

aitTon  to  It     plant  ol    $100,000. 
<  hlcaaro.   !"■     T    C    Joi  North    A.nn   St.,   manu- 
d   cfamps,  win   build  a  four-story  ad- 

'"'  .','!!.  py    Co.,    882    South 

Ogdi  o   and    Kendzie   St. 

Co.,  Tori  ■■■!      -!''  <       I         'll 

i  net    an   addl    i  $100,000, 

!.,.■.  ,,   Bn  r.  Wis       '  ■  '  111  build  a  1     -      fat 

P    T     Bi  nton,    I 

vllic',      '.' 

Jefferson,  w  i»-     Th<  P                 Ulk  Co    will 

build    two    ■  "    ' ""    "     :""' 

i  I 

n,  „ Kan.     The  By.  Co 

ii   ,,,in     Thi  a  at   $11,000.    c.  !■•. 

I 


Morrillton,  Ark. — The  plant  of  the  Morrillton  Cotton  (■ 
Co.,  part  of  which  was  recently  destroyed  by  fire,  will  be  i 
built.  The  lint,  engine  and  machine,  and  press  departmet; 
will  be  rebuilt,  and  equipped  at  an  estimated  cost  of   $50,0d 

Denver,  Colo. — The  Merchants  Biscuit  Co.,  834  West  WJ 
nut  St.,  will  build  an  addition  to  its  factory  to  cost  abo 
$10,000. 

The  International  Asbestos  Mills  &  Power  Co.,  the  Nortj 
western  Asbestos  Mills  Co.,  and  the  North  American  Asbest! 
Co.,  have  consolidated  with  a  capital  of  $8, 000, 000,  and  ha] 
organized  the  Mid-West  Asbestos  Co.  The  company  w; 
establish  a  plant  in  Denver,  for  the  manufacture  of  asbest! 
products.  W.  E.  Bates,  Denver,  is  Pres.,  and  Louis  F.  Sprc 
len,  Denver,  is  Vice-Pres. 

Ulaine,  Wash. — J.  H.  Parker,  106  Kinnear  Place,  Seatt 
will  build  a  shingle  mill  to  cost  about  $60,000.  The  da. 
capacity  is  estimated  at  350,000  shingles. 

Everett,  Wash. — A.  B.  Pracha,  Railway  Exchange  Bid 
has  completed  plans  for  the  construction  of  a  shingle  m 
to  cost  about  $50,000,  for  the  C.  B.  Lumber  &  Shingle  C 
O.    Carlson   is   Pres. 


Seattle,  Wash. — It  is  reported  that  the  Parker  Motor  C 
Co.  and  the  Ajax  Motor  Co.  will  build  a  joint  plant  ne 
Seattle.  The  first  unit  will  be  constructed  shortly,  and  w 
cost  about  $30,000.  The  company  will  manufacture  a  n« 
motor  car  to  be   known   as  the  Ajax  Six. 

+  Portland,  Ore. — The  contract  for  building  the  two-sto 
concrete  creamery  for  Herman  Eke  has  been  awarded  to  t 
BOYAJOHN  ARNOLD  CO.,  Panama  Bldg.  The  building  w 
be  located  at  East  Seventh  and  Everett  Sts.,  and  will  cc 
about  $18,000.     Emil  Schacht,  Portland,  is  the  Arch. 

Anaheim,  Calif. — The  Universal  Tire  Co.,  Los  Angel 
has  purchased  the  building  of  the  Dryfus  winery  and  w 
remodel  the  building  for  the  manufacture  of  automoh 
tires.  It  is  reported  that  new  equipment  will  be  install 
to  cost  $75,000.     H.  H.  Holdaway  is  Pres. 

Los   Angeles,   Calif. — Frank    E.    Hartigan,    Story    Bldg.,  Ii 
completed   plans   for  a  garage   and   machine   shop   at   Pico  a 
Bond    Sts.,    for   William    M.    Swanson.      The    building    will 
118x120   ft.,   and   is   estimated   to   cost   $20,000. 

San  Franeiseo,  Calif. — The  following  are  the  bids  receiv, 
by  the  Board  of  Public  Works,  for  constructing  the  additi 
to  the  municipal  car  barns:  James  L.  McLaughlin,  332  1L* 
Ave.,  $159,663;  M.  Fisher,  $187,000;  the  Clinton  Fireproof 
Co.,  $175,500;  Monson  Bros.,  $204, 45S;  T.  W.  Clenahan  &  6 
$174,965. 

FEDERAL   GOVERNMENT   WORK 

Repairing  Light  Vessel — Boston,  Mass. — Bids  will  be  r 
ceived  until  2  p.m.,  Mar.  16,  by  the  Light  House  Inspect 
Boston,   Mass.,    for   repairs    to   light   vessel   No.    6. 

+Dredging — Plymouth,  Mass. — The  contract  for  dredgi 
in  Plymouth  Harbor,  Mass.,  has  been  awarded  to  E.  BRE 
MANN,    East    Boston,   Mass.,   at    $79,235. 

+  Pine  lloanls — Springfield,  Mass. — The  contract  for  ft 
nishing  50,000  ft.  pine  boards  at  Springfield  Armory  lias  be 
awarded  to  G.  ELIAS  &  BRO..  965  Elk  St.,  Buffalo,  N.  Y„ 
$28.75  per  1000  ft.  Other  bids  per  1000  ft.  were  as  follow 
Fred  S.  Morse  Lumber  Co.,  $51;  Graves  Manbert,  George 
Co.,  $53.  Acorn  Lumber  Co.,  $51.40,  J.  E.  Pittinger,  $50. 
Stokes  Bros.  Co.,  $47.75,  Johnson  Lumber  Co.,  $46,  James 
Abbott  Co.,  $44.90,  Charles  Este  Co.,  $44;  J.  D.  Spicer  &  C 
$42;  C.  M.   McCay.   $39.50.     Noted  Feb.   19. 

Note — This  information  is  official  in  spite  of  an  appar. 
discrepancy. 

+Dredgiiig- — New  York,  N.  Y. — The  contract  for  dredgl 
Flushing  Bav,  N.  Y..  has  been  awarded  to  the  ATI, ANT 
GULF  &  PACIFIC  CO.,  New  York,  at   $3  9,573.      Noted   Feb. 

Scow — Philadelphia,   Penn. — The  only  bid   received    Feb, 
by  Col.  George  A.  Zinn,  Corps  Engrs.,   IT.   S.    A.,   for  building 
wooden  scow  was  submitted   by  John  H.  Mathis  Co.,  Camdil 
N.  J.  at  $8720.     Noted    Feb,    In. 

llullillng-  -Pittsburgh.  I  '<'ii  1 1..  Bids  will  be  received  un 
noon,  Mar.  27.  by  Id.  Col.  Francis  R.  Sliunk,  Corps  Blttl 
U.  s.  A.,  for  building  two  two-story  lockkeeper's  houses 
Dams  Nos.    7   and    9,    Ohio    River. 

Cable  Hungers  nn<l  Expansion  Rolls  Washington  Bi 
racks,  D.  < '.  Bids  will  be  received  until  II  a.m.,  Mar.  17, 
Lt.  Col.  Joseph  10.  Kuhn,  Corps  Hngrs.,  IT.  S.  A.,  fot  liiim 
Ing  the  following:  Cable  hi  n  crs  complete,  with 
expansion  bolts,  5570  type  i  >.  485  typo  4,  25  typo  6,  and  li 
type  8. 

KiiMx-r     Insulated     Cable       Washington      Barracks,     D.  .  C. 

Bids     will     be     received     1 1     II     a.m.,     Mai.      16,     l.\      I.I.    C 

Joseph  10.  Kuhn,  Corps  Kngrs.,  I  s.  A.,  for  furnishing  rubl 
Insulated  cable  as  follows.  650  ft.,  41,700  elr.  mils,  cabll 
one   reel,  duplex    rubber   Insulated   and   lead   sheathed, 

\\  iili-r  Tight  Fixtures  Washington  Barracks,  D.  C  BI 
will  be  received  until  II  a.m.,  Mar.  17.  by  1,1.  Col.  Joseph 
Kuhn.  Corps   Engrs.,   U.  S     V„    tor   furnishing   water  tight  eh 

i me:,    .in.l    acci is,    Including     lin    water    tight   m 

vice    boxes    without    outlet    couplings,    "I    wltl i    c at 

in    .        38    wiitei     in   hi    net-vice    boxes    with    c lit    and    ^d^;    1 

am.    fuses,     II    wntci     in  hi    service    boxes,    wltl I    cut    "ills 

ruses.    815    typo    \    outlet    i tilings,     160    typo    V    outlet    OOU 

in,  i  ml     [unci  I. mi     boxes    with    covet  s    n  nd     gasket        18   I 

,.,  two  way,  B8  throe  way,  and  28  four  way. 

•rDredglnu      Norfolk,     Va       The    contract     for    drodglng    i 

land    wfitorwin    from    N Ik,    Va.   to    Beaufort    Inlet, 

been    aw id    to    P.    SANFORD    Ituss.    Jorsoj     Clt; 

1109,404,     N Mai 

+Motor    Dredge    Tenders      Norfolk,     Va       Tb I I 

ll ■  i.  n.  II I'    i\i..    motoi     dredge    tenders    "Porry"    I 

hi  •  ii     n vi  in ■       \i  \TH  is      i   UJH 

BUILDING   CO.,  Cn n,    N.  J„   tit    $28,975.      Noted    Fob    li 
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Pontoons  and  Pipe  Lines — Norfolk,  Va.  —  Bids  were  re- 
aived  Feb.  2S.  by  Lt.  Col.  E.  Eveleth  Winslow,  Corps  Engrs., 
'.  S.  A.,  as  follows:  (a)  for  constructing  and  delivering 
ontoons  and  appurtenances,  (b)  constructing  and  delivering 
ipe  line  and  all  a;  purtenances  (c)  total:  Conger  Duncan 
onstruction  Co.,  17  Battery  Place,  New  York,  (a)  $23. SOS. 
anford  &  Brooke  Co..  Baltimore.  Md.,  $22,541,  Smith  & 
tcCov.  Norfolk,  Va.,  la)  $24,075,  (b)  $12,500,  (c)  $36,575,  M. 
.'.  Kellogg  Co.,  50  Church  St.,  New  York,  (b)  $6929;  W.  P. 
unstall,  Norfolk,  Va.,  (a)  $20,490,  (b)  $7690,  (c)  $2S,1S0; 
oward  S.  Roberts  Co.,  1202  Harrison  Bldg.,  Philadelphia, 
enn.,  (b)  $4930  Struthern  Wells  Co.,  Warren,  Penn..  (b) 
14675,  Jackson  &  Church  Co..  Saginaw,  Mich.,  (b)  $t:t'.s7, 
pringfield  Boiler  Mfg.  Co.,  Springfield,  111.,  (b)  $7390:  W.  E. 
nomas  &  Co.,  Norfolk,  Va.,  (a)  $31,796,  (b)  $S1S1,  (c)  $39,- 
78;  Old  Dominion  Marine  Ry.  Corporation,  Norfolk,  Va.,  (a) 
113.569 :  Skinner  Ship  Building  &  Dry  Dock  Co.,  Baltimore,  Md., 
Il)  $24,245,  (b)  $9S52,  (c)  $34,097;  Machold  &  Riddell.  Stephen 
irard  Bldg..  Philadelphia,  Penn.,  (b)  $4S9S;  The  Norbom  En- 
ineering  Co..  Philadelphia,  Penn.,  (b)  $7018,  alternative  bid 
>r  special  apparatus,  $5156  plus  $115  for  each  coupling, 
oted   Jan.   29. 

I  *Coal — Wilmington,  N.  C. — Bids  will  be  received  until 
oon,  Apr.  3.  by  Maj.  H.  W.  Stickles,  Corps  Engrs.,  U.  S.  A., 
>r  furnishing  about   17,000  tons  of  bituminous  coal. 

Pile  Driver  Plant — Charleston,  S.  C. — Bids  will  be  received 
ntil  2  p.m.,   Apr.   1,   by  the  Lighthouse  Inspector,   Charleston, 
C.,   for   furnishing  a  floating  pile   driver  plant. 

■^Dredge — Savannah,  Ga. — Bids  will  be  received  until  noon, 
Ipr.  7,  by  Col.  W.  C.  Langfitt.  Corps  Engrs.,  IT.  S.  A.,  for 
(instructing  steel  hydraulic  dredge  "Creighton"  with  pon- 
jion  line  and  coal  and   water  lighter. 

|  Installation  of  Plumbing  Fixtures — Pensacola.  Fla. — Bids 
ill  be  received  until  11  a.m.,  Mar.  21,  by  H.  R.  Stanford, 
nief  Bureau  of  Yards  and  Docks.  Navy  Dept.,  Washington, 
.  C,  for  installation  of  plumbing  fixtures  in  buildings  14, 
I   and   45   at   the  Navy  Yard,   Pensacola,   Fla. 

i  Mire,  Wire  Strand,  Ete. — Memphis,  Tenn. — Bids  were  re- 
vived Feb.  25,  by  Maj.  M.  Markham,  Corps  Engrs.,  IT.  S.  A., 
]>r  furnishing  wire,  wire  strand,  staples  and  clips  as  follows: 
i)  No.  9  galvanized  wire,  (b)  alternate  bid  (c)  No.  7,  silican 
■onze  wire,  (d)  %-in.  wire  strand  (e)  alternate  bid.  (f)  -fa- 
it, wire  strand  (g)  alternate  bid  (h)  J-in.  wire  strand,  (i) 
iternate  (j)  No.  9  wire  staple  (k)  %-in.  clips  (1)  alternata 
-in.  clips  (n)  alternate  Crane  Co..  Memphis,  Tenn., 
i)  $2.20  per  100  lb.  (b)  $2.75,  (d)  $2.95,  (e)  $3.45.  (f)  $2.60, 
];)  $3.10.  (h)  $3,  (i)  $3.70,  (j)  $2.25.  (k)  $4.75  each  (1)  $5.25 
ich,  <m)  $3,625  each,  in)  $4.25  each.  Riechman  Crosby  Co., 
emphis,  Tenn..  (d)  $3.60  (f)  $2.95.  (h)  $3.5S.  (k)  $2.15  each, 
n)  $1.25  each,  Broderick  Bascom  Rope  Co.,  St.  Louis,  Mo.,  (a) 
.'.06.  Id)  $3,375,  (f)  $3.15.  Ih)  $3.55,  (k)  $2.21.  (1)  $3.30,  (m) 
J  .68,  (n)  $2.75,  (does  not  meet  requirements  as  to  lay  of 
lire  in  %-in.  wire  strand;  American  Hoist  &  Derrick  Co.,  St. 
aul.  Minn.,  (k)  $1.50.  (1)  $S.50,  (m)  $6.50  (n)  $7.50, 
IDGEON  THOMAS  IRON  CO.,  Memphis,  Tenn.  (awarded  con- 
act)  (a)  $2.09.  (b)  $2.66.  (c)  $19.44,  (d)  $2.85,  (e)  $3.35,  (f) 
|:,49,  (g)  $2.9S,  (h)  $2.90.  (i)  $3.61,  (j)  $2.16,  (k)  $3.50,  (1) 
H.125.  (m)  $4,625,  (n)  $5,125.  A.  Leschen  &  Sons  Rope  Co., 
L  Louis,  Mo.,  (a)  $.99,  (d)  $3.4S,  (f)  $2.S4.  (h)  $3.49;  StaufCer 
schleman  &  Co..  New  Orleans,  La.,  (k)  $2.4S.  (1)  $3.45,  (m) 
J..S5.  (n)  $1.68:  Knickerbocker  Supply  Co..  New  York,  (k) 
1.84  and  $8.38.  (1)  $4.94  and  $9.72.  (m)  $2.46  and  $5.72.  (n) 
!.29  and  $8.38.  The  F.  Bissel  Co..  Toledo,  Ohio,  (a)  $2.10, 
))  $3.15,  (d)  $3.44,  (e)  $4.59,  (f)  $2,615,  (g)  $3.49,  (h)  $2.21, 
I)  $2.95,  (j)  $2.34,  (k)  $1.36.  (m)  $2.40.  John  A.  Roebling"s 
J>ns  Co..  Trenton,  N.  J.,  (b)  $3,  (c)  $21.25.  (c)  $4,  (g) 
11.50.  (i)  $3.85,  (1)  $10,  (n)  $7.25.  Chicoga  Wire  Rope  Pre- 
hrver  Co.,  Chicago,  111.,  (k)  $2.25,  (m)  $1.25.  Concinnati 
allway  Supply  Co.,  Cincinnati,  Ohio,  (k)  $2.15,  (1)  $4.60,  (m) 
..20,  (n)  $3.50.  C.  M.  Mockbee,  Cincinnati,  Ohio,  (k)  $2.75, 
n)   $1.50.     Noted   Feb.   12. 

I    Concrete    Abutments    for    Locks  —  Nashville,     Tenn.. —  Bids 

lere   received    Feb.    23,    by    Maj.    H.    Kurgess,    Corps   Engrs.,    U. 

I   A.,   for   building  concrete  abutments,   etc.,   at    Locks   B.   and 

Cumberland    River,    as    follows:       (1)    lock    I:    only    (2)    lock 

I  On    basis    of    both    (3)    look    C    only    (4)    lock    C    on    basis    of 

>th    (5)    grand    total.      The    Mansfield    Engineering    Co.,    Indi- 

lapolis,   Ind..    (1)    -  53,626,    (3)    $66,010,    (4)    $62,360, 

I.)    $146,986,    Mason    .V-    Hansel     ' '■>       Inc.,     Lexington,    Ky.,     (2) 

l'»,840,    (4)    $45,950,    (5)    $125,790;    C.    B.    Wilson   Co.,   Nashville, 

enn..    (1)    $83,736:    Foy    Proctor    «',,.    Nashville,    Tenn,     (3) 

Meachem  Contracting  Co..  Hopkinsville.   Kv.,   (3)  $91,- 

T      W'ardrop   Construction   Co..    Beattvville.    Kv.,    (1)    $80,582, 

10.      Noted   Jan.   2:1. 

■fMetal  Work  for  Wickets — Louisville,  Ky. — The  contract 
ill  work  for  wickets,  Dam  No.  48,  Ohio  River,  has 
warded    to    the    BITER   CONLEY   MFG.   CO.,   Pittsburgh, 

»nn  .   at    $9782.      Noted    Mar.    5. 

+  Material     for    Dam — Cincinnati,     Ohio — -The    contract     for 
rig   material    for    Dam    No.    29,   Ohio    River,    have   been 

ed    to   the    PENN    BRIDGE   CO.,    1: r    Kails,   Penn.,   at 

1.1,449.  for  lots  A   and   1  >,  an. I    I.,   1.       I>     W IIANING,  Cleveland, 
^16,828,    for   lo  C.      Noted   Mar.    :.. 

•-Superstructure      Detroit.    Mich.  —  Bids   will   be   received    nn- 

k.pi     11.  by  T.t,  Col.   Mason   \i    Patrick,  Corps   Engrs.. 
placing  rubble  superstructure  iters  on 

union    I'. lint    and    1:1, Ml,-    Point.    Mackinac    Island.    Michigan. 

■ewer      I'm  t    Yellow  stone.    \v  ,    I   un- 

W  1:  \t  1, mi  in.  Qua  1  termastei  F01 1 
sllowstone,  Wyo„  for  constructing  an  outfall  sower  at  this 
>»t. 

+Hini>     Wall      Bremerton,     w  Tl ntracl     for    the 

•Mructlon   of  a   quay  wall  d    Navy    Yard. 

■  been  awarded  to  L  1.  LENT,  Bremerton,  Wash.,  at 
Mf      Noti  d    1  ■ 

itiiiiiiiiig  Wall     Portland,  Ore      Bids  will  be  received  until 
25,  by  the  Light   House    inspector,   Portland    Ore,, 
■Burnishing    material   and    1 

I  no    nil    and    placing    rlpi  ue    Point   Light 

"use    1  lepot     neni     \    torln,   Oi  e. 


operating  Devices  for  Pivoted  Sash,  Track  Bolts,  Wire 
Cable  Etc. — Panama — Bids  will  be  received  until  10:30  a.m.. 
Mar.  20,  by  Maj.  F.  C.  Boggs,  Corps  Engrs..  U.  S.  A.,  to  furnish 
operating  devices  for  pivoted  sash,  track  bolts,  wire  cable. 
chains,  cable  clips,  poultry  netting,  cotters,  screws,  etc.,  at 
Panama. 

Track  Bolts,  Plate  Washers,  Etc. — Panama — Bids  will  be 
received  until  10:30  a.m.,  Mar.  14.  bv  Maj.  F.  C.  Boggs,  Corps 
Engrs.,  U.  S.  A.,  Washington,  D.  C,  for  furnishing  track 
bolts,  plate  washers,  copper  and  steel  wire,  chisels,  breast 
drills,  twisted  drills,  taps,  stocks,  and  dies,  files,  chain  blocks, 
oars,  etc.,  at  Panama. 

Structural  Steel  for  Marine  Railway — Hawaii — Bids  will 
be  received  until  11  a.m..  Apr.  4,  bv  H.  R.  Stanford,  Chief, 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
for  fabrication  and  delivery  of  structural  steel  and  mis- 
cellaneous metal  work  for  a  marine  railway  at  the  TJ.  S. 
Naval   station,   Pearl   Harbor,    Hawaii. 

MISCELLANEOUS 

Subway — Providence,  R.  I. — A  plan  for  a  system  of  sub- 
ways was  presented  to  the  Board  of  Aldermen  by  a  special 
committee  on  Mar.  7.  It  provides  for  four  lines  extending 
from  the  center  of  the  city  to  the  suburbs  with  terminals 
at  the  Seekonk  River,  North  Burial  Ground,  Trinity  Sq.  and 
Olneyville  Sq.  It  is  estimated  that  the  system  would  cost 
$13,600,000.      O.    F.   Clapp   is   City   Engr. 

Barge  Canal  Work — Albany,  N.  Y. — Bids  will  be  received 
until  Mar.  17,  by  D.  W.  Peck,  State  Supt.  Pub.  Wks,  Albany, 
for  improving  the  Champlain  Barge  Canal  by  completing  the 
prism,  excavation  and  placing  washwall  between  stations  S13 
+  00  and  S16  +  00,  and  between  stations  1040  +  3S  and  1041 
+  53.S6.  Engineer's  estimate,  $7950;  also  for  strengthening 
bank  of  Champlain  Canal  by  driving  sheet  piling  on  the 
east  side  for  a  distance  of  about  700  ft.,  at  about  station  S90, 
near  Dunham's  Basin.     Engineer's  estimate,   $16,340. 

Dam   and    Sluice-Gate — (Canal   Work) — Albany,   N.   Y. The 

State  Canal  Board,  Albany,  has  approved  plans"  for  Contract 
No.  123,  which  provides  for  the  construction  of  a  dam  and 
sluice-gate  across  West  Canada  Creek  at  Trenton  Falls,  Erie 
Canal,  Sect.  5.  Estimated  cost,  $18,065.  D.  W.  Peck  is  State 
Supt.   Pub.   Wks. 

•fcTrack  Materials — New  York,  N.  Y. — Bids  will  be  received 
until  12:15  p.m.,  Mar.  26,  by  the  Public  Service  Commission, 
154  Nassau  St.,  Borough  of  Manhattan,  for  track  materials 
for  use  in  the  construction  of  rapid-transit  railroads.  The 
contract  covers  tie-plates,  felt  pads  and  ballast,  for  which 
no  bids  were  submitted,  Feb.  24,  under  a  previous  advertise- 
ment. List  of  bidders  on  other  track  materials  than  the 
above  were  noted  Mar.  5. 

•  Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
Bids  will  be  received  until  12:15  p.m.,  Mar.  27,  by  the  Public 
Service  Commission,  154  Nassau  St.,  Borough  of  Manhattan, 
for  the  construction  of  Sect.  1-A,  of  Route  No.  12,  a  part 
of  the  Broadway-Fourth  Ave.  rapid -transit  railroad  and  of 
the  Eastern  Parkway  rapid-transit  railroad,  Borough  of 
Brooklyn.     Travis  H.  Whitney  is  Secy. 

*+Subway — New  York,  N.  Y. — (Borough  of  The  Bronx) — 
The  Public  Service  Commission,  154  Nassau  St.,  Borough  of 
Manhattan,  has  awarded  the  contract  to  COOPER  &  EV\NS, 
220  Broadway,  New  York,  at  $1,076,831,  for  the  construction 
of  Sect.  No.  2,  Route  16,  a  part  of  the  Seventh  Ave. -Lexington 
Ave.  rapid-transit  railroad.  The  plans  call  for  an  elevated 
and  subsurface  railroad  as  part  of  the  dual  subway  system. 
Bids  were   opened   Feb.   10.     List  of  bidders  noted   Feb.   19. 

+Steel — New  York,  N.  Y. — (Borough  of  Brooklyn) — The 
New  York  Municipal  Ry.  Corporation  (Brooklyn  Rapid 
Transit  Co.)  has  awarded  the  contract  to  MILLIKKN  BR(  (S  , 
INC.,  5  Nassau  St.,  New  York,  for  the  steel  to  be  used  In 
third-tracking  and  reconstructing  the  Fulton  St.  elevated 
railroad.  Brooklyn,  at  $3S.90  per  ton.  Total,  $466,800.  The 
Public   Service   Commission    has   approved   the   award. 

*+Snbw!iy — New  York.  N  Y. — (Borough  of  Manhattan)  — 
The  contract  has  oeen  awarded  by  the  Public  Service  <\>ni- 
mission  to  the  D.  S.  REALTY  \-  IMPROVEMENT  CO  111 
Broadway,  New  York,  for  the  construction  of  Sect.  4  of 
Routes  4  and  3S.  a  part  of  the  Seventh  Aye. -Lexington  \\e 
rapid-transit  railroad,  at  $1,S37,726.  Bids  were  opened  Mar. 
2.     Noted  Mar.  5. 

Signal  System — Troy,  N.  Y. — The  city  plans  to  award  con- 
tracts about  Mar.  15  for  a  lire  and  police  telegraph  system 
Estimated  cost,   $105,000.     A.   E.  Roche  is  City  Engr. 

I  ire  Lpnarattu  -Trenton,  N.  J. — The  Board  of  City  Com- 
missioners plans  to  purchase  two  motor  combination  hose- 
and-chemlcal  wagons,  one  extension  truck  with  equipment 
and   one   steam    lire   engine.      Frank   Thompson   is    City   Clk. 

Pier  Work     Philadelphia.    Penn. — Bids   were   received   Mar 

2    by    the    Department    of    wharves,    Docks    and    Ferries     for 

the  construction   of  the   substructure  and   adjoining    bulkhead 

walls   of   the    Southwark    Tiers,      Two    typi  ruction 

■tied    for:    (a)    permanent,  type   on 

(b)     a     combination     Of     idles     and     concrete     01 

permanent     type.      The    bids     follow:       Edward     F     Fonder 
Philadelphia,  iS7:    Sanford    &     Brooks', 

■'s,500:    (b)    $209,000;    American    Paving    ,v    Construction 
Armstrong  &   Latta     (a) 

850;    (h)    $272,260;    .1     Q     Breni an.    ,0    s:'\  i.;im-    ,10    $r'7s'- 

962:    Snare    &    Tri<  ,,1    ], 


Drainage   District      Sumter,   S.   C. — Turkey   Creek    Drainage 
District    has  been    organised    and    plans    to   construe! 
mile  canal   In    Yt  rl    County  to  drain    l.'.xii  acres.     |."    1;    Eason 
ton,  s    r.  is  Drainage   Engr. 

+itniiwi»-  Tics-  -Florida     The   Florida    Bast  Coast  Ry    Co. 
ba.s  awarded  the  contract   to  G     w    TUCK]  ty   Fla 

for    75.0(1(1    railway    II. s    to    completi  line   to    the 

northern   end   of   Lake   Okceebol..  .  .    Fla 
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•  Sale  of  Road  Outfit — Mayersville,  Miss. — Bids  will  be  re- 
ceived at  the  regular  monthly  meeting  of  the  Issauquena 
County  Board  of  Supervisors,  Mayersville,  for  the  sale  of 
road  outfit.  For  details  see  advertisement  under  "Contracts 
To  Be  Let." 

+Wharf — New  Orleans,  La. — The  Board  of  Commissioners 
of  the  Port  of  New  Orleans  has  awarded  the  contract  to 
WILLIAM  WREN,  New  Orleans,  for  the  completion  of  the 
Pauline  St.  wharf,  at  $15,197. 

Flood  Prevention — Memphis,  Tenn. — Bids  will  be  received 
bv  the  city  until  Mar.  31  for  work  in  connection  with  flood 
prevention  under  the  North  Memphis  Levee  and  Pumping 
Station  Project.  J.  H.  Weatherford  is  City  Engr.  Estimated 
cost,    $400,000. 

Motor  Truck — Cleveland,  Ohio — The  Commissioner  of  Pur- 
chases and  Supplies,  Room  513,  City  Hall,  Cleveland,  will  re- 
ceive bids  until  noon.  Mar.  13,  for  a  three-ton  motor  truck, 
for    the    Division   of    Street    Repairs. 

+  Dredjrfng — Mansfield,  Ohio — The  County  Surveyor  has 
awarded  the  contract  to  BARP.ES  Kid  >S..  Elyria.  Ohio,  for 
dredging  Black  Fork,  at  $20,791.      Noted  Mar.   5. 

Ditch— Hartford  City,  Ind.— Bids  will  be  received  until 
1  p  m..  Mar.  26,  by  William  Harley,  Supt.  of  Construction, 
Hartford  City,  for  the  construction  of  Maddox  Ditch  ana 
laterals.      It  will  be  about  16  miles  long. 

Dikes— Valparaiso,  Ind. — Guy  Stinchfield,  County  Engr., 
Valparaiso,  has  prepared  plans  for  the  construction  of  dikes 
along  the  Kankakee  River  in  order  to  reclaim  a  large  area 
of  land.      Estimated   cost,   $2,000,000. 

+  Levee  and  Ditch  Work — Anna,  111. — The  Commissioners 
of  Preston  Levee  and  Drainage  District  have  awarded  the 
contract  to  McCANN  BROS.,  Murphysboro,  111.,  for  370,824 
cu  yd  of  levee  embankment.  203,629  cu.yd.  of  ditch  excava- 
tion   and    15    reinforced   concrete   culverts,   at   $88,183. 

Levee  Work— Davenport,  Iowa— The  Davenport  Levee 
Commission  plans  to  spend  $75,000  for  the  completion  of  levee 
work  along  the  river. 

Drainage  Pumping  Plant — Muscatine,  Iowa — New  bids  will 
be  received  by  the  Supervisors  of  Muscatine  and  Louisa  Coun- 
ties at  the  office  of  the  County  Auditor.  Muscatine,  until  Apr. 
14  for  a  steam-driven  drainage  pumping  plant  with  three 
centrifugal  units.  The  contract  awarded  on  Jan.  22  for  this 
work  at  $109, 91S,  was  rescinded.  The  Harman  Engineering 
Co.,  of  Peoria,  III.,  is  in  charge  of  the  engineering  work. 
Noted  Jan.   15  and  Feb.  26. 

+Tile  Drains — Northwood,  Iowa — Bids  were  received,  Feb. 
26  by  C.  N.  Urdahla,  County  Audr.,  Northwood,  for  construct- 
ing about  40  miles  of  tile  drains  in  District  No.  11.  The 
work  will  require:  17,818  ft.  S-in.  tile,  38,157  ft.  10-  in.;  2024 
ft  6-in  ,  25,563  ft.  14-in.,  7060  ft.  15-in.,  23,649  ft.  16-in.,  12,- 
577  ft.  18-in.,  4271  ft.  20-in.,  690  ft.  22-in.,  2570  ft.  24-in.,  300 
cu  yd.  concrete  head  walls.  Frank  Forbes  is  Engr.,  North- 
wood.  The  work  is  divided  into  32  sections,  each  to  be 
treated  as  a  separate  contract.  Contracts  have  been  awarded 
as  follows:  For  laying  tile  and  filling  trenches,  to  OLSON 
BROS.,  Northwood,  at  $22,503;  for  furnishing  tile,  to  MASON 
CITY  BRICK  &  TILE  CO.  and  AMERICAN  BRICK  &  TILE 
CO.,  both  of  Mason  Citv,  Iowa,  at  about  $34,500;  for  32  bulk- 
heads, to  J.  H.   SALISBURY,  Dows,  Iowa,  at   $2880. 

+  Ditch — Fairmont,  Minn. — The  contract  has  been  awarded 
by  H  C  Nolte,  County  Audr.,  Fairmont,  to  L.  P.  AXELhbN, 
Clear  Lake,  Iowa,  for  the  construction  of  County  Ditch  No. 
27.  at  $23,200. 

Wharf  Minneapolis.  Minn.— (Official) — The  city  will  con- 
strucl    by  day   labor  the  proposed  wharf  to  be  located  in    the 

pool   oi     i >oi     formed    !•      the    now    dam    In    the    Mississippi 

P.   W.  Cappelen   is   Pit\    Engr.      Noted   Mar.  5. 

Concrete  Bleachers — St.  Louis,  Mo.-  The  St.  Louis  Ameri- 
can League  Club  will  construct  concrete  bleachers  at  Sports- 
man's  I 

Fire  station  and  \pparntiis  St  Louis,  Mo. — Plans  are  he- 
ld,; pr,.|,:,i.ii  tor  i  Are  Station  Bide  for  a  steam  fire  engine, 
,,,  will  be  received  until  Mar.  20, 
bj   th< 

+  D11111 — Crystal    Citv.    Tex.       Wt     andei     Koynton,    owner    of 

ih,       ',•  Ranch,     has     awarded     the     contract     to 

roTT,  Uvaldi     Ti  i  .    I"'-   the  construction  of  a 

I        I     Mm      .■,.!■  .it I'    about 

.000. 

+ 1  .r.iiiinii     Dallas,    Tex. — The    Union    Terminal     Co.     has 

awarded    thi  —  !     truction    of  the  entire 

,    cludln      i.  ii  mi     ■         -  ."inir.   tracks,   In- 

etc,    to   JAMES  STEWART   &   CO.,   St.    Louis,    «o. 

Ti,.    ci  .'.0110,000,  ex- 

e  of  the  slti       C    H     Da  na   Is  Ch.    Engr. 

Race  Trn,-k   and   Grandstand     Fori    Worth,  Tex. — Theodore 

i     r    i  !oi  nil  'i.    in  1 1   boro.  Tex.,   plan 
track    and  con- 

+  i  iiiinu  erol  •  ■    Cen- 

tral fly    has  awarded  thi    contract   for  earthwork   to  eliminate 

Okla.,   to    !■':■    -  1 1'  - 
vlll<  .    \i  ;   .    t"    Bl   '  ■  .    Forth   Smith,    Ark.,   at 

000 

+  \,,«.i     Beattle,   Wash.— The    KH 
iir.n   Co.,  Seattle.  1  '  he    wii.sdn 

BO  V,  for    the    i  oni  truction    oi    the 

Wharven 

month 

..  hi 

+  i).,.  u     Poi  Hand,  Or<  ommlsi  Ion 

... 
ond  ,,'  •      '  Poi  Hand,  at   |121,- 


Dikes — Longbeach,  Calif. — The  Longbeach  Salt  Co.  pla| 
to  replace  the  dikes  damaged  by  flood,  Feb.  21.  Esliiiiat 
cost,    $75,000. 

+  Metal  Furniture — Sacramento,  Calif. — The  Board  of  Si 
pervisors    of    Sacramento    County    has    awarded    contracts 


furnishing  the  court  house  with  metal  furniture  to  the  GE 
ERAL  FIREPItooFING  CO.,  Youngstown,  Ohio,  at  $tfj 
and  the  CANTON  ART  METAL  CO.,  Canton,  Ohio,  at  $57,3 
Wharf — Sacramento,  Calif. — Plans  are  being  prepared  ti- 
the first  section  of  the  proposed  municipal  wharf.  It  ym 
be  of  concrete  construction.     E.  M.  Wilder  is  Comr.  Pub.  \VI 

-rTunnel  and  Trestle — San  Francisco,  Calif. — The  St; 
Board  of  Harbor  Commissioners  has  awarded  the  contract  1 
the  construction  of  the  Fort  Mason  Tunnel  and  1400  ft 
trestle  to  BATES,  BORLAND  &  AYER,  at  $219,233.  Not 
Feb.    26. 

Harbor  Improvements — Montreal,  Que. — The  Harbor  Co 
missioners  plan  to  spend  $4,500,000  on  harbor  improvemer 
this  year.  The  proposed  work  follows:  Continuation  of  wo 
on  Elevator  No.  2,  $808,678;  harbor  railway  system,  $282,6' 
railway  equipment,  $300,000;  Victoria  pier  and  Market  basi 
$293,000;  permanent  wharf  transit  sheds,  $477,990;  warehou 
$200,000;  shore  wharves,  Sections  24  to  30,  $164,789;  work  . 
entrance  to  Lachine  Canal,  $50,000;  property  to  be  acquir, 
for  harbor  purposes,  Lachine  Canal  and  vicinity,  with  i. 
provements,  $100,000;  dredging  and  filling,  $284,738;  pavi  • 
and  wharf  railways,  $150,000;  improvement  to  eastern  si! 
tion  below  St.'  Mary's  current,  floating  dock  site,  $165, Oi 
general  improvements  and  plant,  $200,000;  permanent  she. 
Harte  pier,  and  equipment,  $28,474;  Point  aux  Trembles  i 
dustrial  wharf,  $130,000;  wharves  and  facilities  south  ' 
Lachine  Canal,  $100,000;  industrial  wharves,  $100,000;  St.  La 
bert-Longueuil  road  and  sewer,  $100,000;  overflow  dam  a 
bridge  for  giving  connection  between  the  city's  congest 
district  and  the  South  Shore  and  access  to  St.  Helen's  Islai 
$200,000;  real  estate,   $116,505;  Aylwin   Street  Subway,   $50,0 

+Wharf — Thurso,  Que. — The  contract  has  been  awanf 
bv  the  Departnie.it  of  Public  Wks.,  Ottawa,  Ont..  to  BF 
ANGER  BROS.,  Papineauville,  Que.,  for  the  construction  o(. 
wharf  at  Thurso,  at  $11,000. 

+  i  Work — Cornwall,    Ont. — The    Department    of    Ka 

ways  and  Canals,  Ottawa,  Ont.,  has  awarded  the  contr; 
to  ROBERTSON  &  CO,,  Cornwall,  for  work  on  Sect.  3,  Trt 
Canal,  Rice  Lake  Division,  at   $100,000. 

Breakwater  Repair — Kingston,  Ont. — The  ratepayers  w 
vote  soon  on  the  proposition  to  issue  $30,000  in  bonds  for  t 
pairing   the   King   St.   breakwater.      Estimated   cost,    $30,000 

Canal — Ottawa,  Ont. — Bids  will  be  received  by  the  Depa 
ment  of  Railways  and  Canals,  Ottawa,  for  the  construction 
Sect.    2,   Trent   Canal. 

+  Coaliu£'  Plants — Ottawa,  Ont. — The  contract  has  be1 
awarded  to  the  ROBERTS  &  SCHAEFFER  CO.,  Chicago,  I 
for   six   200-ton   mechanical   coaling  plants. 

+Rnilway  Ties — Ottawa,  Ont. — The  Canadian  Governme 
has  awarded  the  contract  ro  ERNEST  GAUTHIER,  La  Tuqf 
Que.,  for  196,000  railway  ties. 

Automobile  Trucks — Toronto,  Ont. — The  city  plans  to  spe, 
$24,000  for  automobile  trucks  for  the  Street  Cleaning  L' 
partment. 

Harbor  Improvements — Wellington,  Ont. — Bids  will  be  i 
ceived  until  4  p.m.,  Mar.  16,  by  R.  C.  Desroehers,  Secy.  Del 
Pub.  Wks,  Ottawa,  Ont.,  for  the  construction  Of  harbor  ii 
provements   at   Wellington. 

Dikes — Vancouver,  B.  C. — Cleveland  &  Cameron,  Rogi 
Bldg.,  Vancouver,  have  estimated  the  cost  of  construct! 
dikes  on  Lulu  Island  at  $22,000. 

+ Wharves  and    Docks — Victoria,  B.   C. — The   Department 

Public    Works,    Ottawa,    has    awarded    the    contract     for    coi 
structing    wharves    and    docks    at     Victoria    to    GRANT    SMI 
&  CO.  and   MCDONNELL,  LTD.,  Vancouver,  B.  C,  at    :•'".:■  I  I,. 

♦  Drilling  (111  Wells — Olds.  Alta. — The  Monarch  Oil  Co.  h 
awarded  the  contract  to  the  INTERNATIONAL  SUPPLY  C 
Medicine  Hat,  Alta.,  for  drilling  11  oil  wells  in  the  d| 
trict  west  of  olds,   at    *150,000. 

Ill   II. DIM. S 

+Honton,  Mass. — The  contract  for  erecting  the  High  Sohi 

of    Commerce    on     Louis    Pasteur    Ave.,    Roxbury    District,    I 

been    awarded    to    McGAHEl      &    O'CONNOI:.    C irid    S, 

:•  169,995.      Noted    Feb.    5. 

+Tlir     contract      ior     crod  hu:      (lie     elementary     school 
Magnolia    St.    has    been    awarded    to   JOSEPH    SLOTN1K.   Bl 
ton    St.,    a  I    $85,100. 

+  Tlic  contract  for  constructing  the  police  station,  al 
and  uncus  sts.,  in  South  Huston,  has  been  awarded 
WHITON   &    HAYNES  CO.,   Hancock    Bldg.,  al   $75,800. 

The    Sella  V     Building     Trust      liar;     piirclias,  i]     I  I 

United  Stales  Trust  '  ',,  building  and  will  erect  a  12-st" 
building.  C,  II  111:,-  I. all.  20  Beacon  St.,  is  the  Arch.  Jo 
i,    i  la  tei    Ii    one  of  i  he  Ti  u 

<.r,,i, II. 1,1.  Mass.  The  town  on  Mar  2  appropriated  $1" 
000  for  the  erection  or  a  in  «  ■  liool,  Ucv.  Charles  \V.  Merrll 
is  Chn.   of  the  School    Bo  - 1  6 

SprliiKlleld,    Muss.      'I'll'       i  itc    he    purchased   a    site    adiol 

\. '.     hulldliiM    "ii     Howard    St.    and    will    build 

ad. MM.. i I    iiboul     (85,000.      tleorge    H.  Cox    Is  Sooy.  Of  ' 

,\  i  morj    Boa  rd 

I  a  .  i ,  ,,n ..  .  i  ■      plans     havi      been     prepared     by     H.     llamnn 
I  :.       ,       Hld|         I  '"       i      Com       tori      hole!     mi     I'ynonc 

St.   tor    \ii" 'i    K.n  I.  and    Frank    E.    Bldwell, 

Winchester,      Mass.      The       W I  nchesl ,  i        I,,    ,11. 

|, nil, I    flvi     I  In '  '       i  l'  i  i  I  mcill    bouses,    56  <»()0    I  I 

•ii    ml.      ai     Hi  .in, held      \\  .    ,     I'. Mill  H  .     IH    III,        Mel 

Worcester,     Muss.      Pro        (     Prima,     10     East     47th       I 
,       i  y     urn   propnrln       plin       I'm-  an    11    stoi  i    ol 

in,  Thi      I 'Ii"'       will     '"       "'      '  ■  oil     ■  -" 

mil    i"  n    I    '      '    tlmatetl    to   cosl    1500,000, 
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Worcester.  MasN. — The  Park  Building  Co.,  a  corporation, 
»w  being  organized,  will  erect  an  11-storv  office  building  at 
ain  and  Franklin  Sts.  The  cost  is  estimated  at  $900,000. 
arcus  L.   Foster,   113  Elm  St..  is  interested. 

Bids  will  be  received  by  the  H.  H.  Bigelow  Estate  for  con- 
ructing  a  six-story  mercantile  building  and  theater  on 
echanic  St.  The  cost  is  estimated  at  $250,000.  The  building 
ill  be   of   brick   and   terra  cotta,    108x152   ft. 

Wimusocket,  R.  I. — McClintock  &  Craig,  Archs.,  33  Lyman 
...  Springfield,  are  preparing  plans  for  a  six-story  and  basc- 
ent  business  block,  60x100  ft.,  for  James  M.  McCarthy, 
lans  will   be  completed  about  Mar.  16. 

New  Haven,  Conn. — The  New  Haven  Hotel  Co.  plans  to 
ect  a  theater  on  College  St.  The  building  will  be  of  brick 
id  reinforced  concrete,  four  stories,  50x90  ft.,  and  is  esti- 
ated  to  cost  $200,000.  William  A.  Swasev,  47  West  34th  St., 
-w    York,    N.    Y.,    is    the    Arch. 

♦  Albany.  N.  Y. — It  is  reported  that  the  contract  for  the 
instruction    of    the    County    Court    House    has    been    awarded 

the  WILLIAM  L.  CROW  CONSTRUCTION  CO.,  103  Park 
ve.,  New  York,   N.   Y.,  at  $674,000. 

♦  Binghaniton,  N.  Y. — It  is  reported  that  the  C.  H.  Mitchell 
>.  has  sub-let  the  contract  for  erecting  the  high  school  to 
.e  A.   E.   STEPHENS  CO.,   25   East   25th  St.,  New   York,    N.    Y., 

$394,000. 

Dunkirk,  N.  Y. — The  School   Board   will   construct  a   school 

the  Fourth  Ward  to  cost  $50,000. 

Franklinville,  N.  Y. — E.  E.  Johnson,  Arch.,  547  Franklin 
.,  Buffalo,  N.  Y.,  is  preparing  plans  for  the  Board  of  Edu- 
.tion    for    a    brick    school    to   cost    $75,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Shampan  & 
lampan,  Archs.,  772  Broadway,  have  prepared  plans  for  two 
re-story  apartments  for  the  Rosemour  Construction  Co. 
ae  cost    is   estimated    at    $90,000. 

(Borough  of  Manhattan) — The  Hoffman  Co.,  Empire  Bldg., 
liladelphia,  Penn.,  has  completed  plans  for  a  16-story 
eater  and  loft  building  at  251  West  42d  St.,  for  the  Finance 
).  of  Pennsylvania,  1430  South  Penn.  Square.  The  esti- 
ated  cost  is  $400,000. 

(Borough  of  Queens) — Charles  M.  Hart,  Arch.,  Main  St., 
vyshore,  is  preparing  plans  for  a  five-story  hotel  to  be  built 

Brightwaters,    for    Frank    M.    Rogers,    Bavshore.      The    cost 

estimated    at   about   $300,000. 

(Borough  of  Bronx) — Cross  &  Cross,  10  East  47th  St.,  are 
eparing  plans  for  a  granite  and  limestone  church  for  the 
Jtre  Dame  Roman  Catholic  Church  at  Morningside  Ave.  and 
4th   St.      The   cost   is   estimated   at    $300,000. 

♦  (Borough  of  Manhattan) — (Official) — The  following  con- 
acts  have  been  awarded  to  the  UNDERPINNING  &  FOUN- 
4.TION  CO.,  290  Broadway,  New  York,  N.  Y.,  for  driving  the 
eel-pile  foundation  for  22-story  loft  building  at  Fifth  Ave., 
th  St.  and  Broadway,  of  which  the  Johnson-Kahn  Co.  are 
e  owners  and  Schwartz  &  Gross,  the  Archs.;  also  for  driv- 
g  the  foundation  for  the  12-story  loft  building  at  44th  St. 
id  Fifth  Ave.  Cass,  Apfel  &  Slater  are  the  owners  and  G. 
id  E.  Blum,  the  Archs. 

North  Tonawnnda,  N.  Y. — G.  A.  Mang.  Erie  County  Bank 
dg\,  Buffalo,  N.  Y..  has  prepared  plans  for  a  theater  for 
illiam  Hubman,  to  cost  about  $40,000. 
I  ♦North  Tonawanda,  N.  Y. — The  contract  for  the  construc- 
l>n  of  the  municipal  hospital  for  Tonawanda  and  North 
mawanda  has  been  awarded  to  MORRIS  &  ALLAN,  Builders 
cchange  Bldg.     The  cost  is  estimated   at   $50,000. 

Rochester,  N.  Y. — The  Brown-BIauvelt  Co.,  137  Christie 
.,  Ridgeneld,  N.  J.,  has  completed  plans  for  a  church  to  be 
;ilt  for  the  Westminster  Presbyterian  Congregation.  The 
Jlflce  will  be  of  brick,  stone  and  steel,  and  is  estimated  to 
1st  $70,000. 

I  Witfrtown,  N.  Y. — A.  A.  Leyare,  Arch.,  269  State  St.,  is 
eparing  plans  for  a  theater  for  M.  S.  Whitney.  The  build- 
Is:  will  have  a  gallery,  78x165  ft.,  and  is  estimated  to  cost 
25.000.      Noted   Feb.   5. 

1  Hayunnc.  \'.  J. — Bids  will  be  received  until  April  1  by  L. 
Jallade.  37  Liberty  St.,  New  York,  N.  Y..  for  constructing  a 
ree-storv  biick  building:,  102x115  ft.,  for  the  Y.  M.  C.  A.  to 
St    about    $90,000. 

!  Jerm-y  city,  N.  J. — It  is  repented  that  plans  will  be  pre- 
Ired  for  constructing  a  $250,000  addition  to  the  Jersey  City 
ispltal.      Frank   M.    Pagan   is   the    Mayor. 

I  Newark,  N.  J. — August  M.  Kleeman,  Arch.,  741  Broad  St.,  Is 
eparing  plans  for  a  fcur-storj  apartment,  75x97  ft.,  for 
jistav  A.  Schwedes  The  cost  is  estimated  at  $45,000. 
Newark,  N.  J. — Bids  will  bs  received  until  2  p.m.,  Mar  is. 
August  L.  Laromhe.  ('tin..  Hoard  of  Chosen  Freeholders, 
lisex  Count v  Courthouse,  Newark,  for  the  construction  i 
bercolosis  hospital  at  Overbrook,  N.  J.  John  F.  Capen,  207 
Urket   St.,    Is    the    Atch. 

I  Perth   Amboy,  \.  J.     The   Following   are   the   bids   received 
I   the    Board    of    F.dueatlon    tor    constructing    the    school    at 
...     and    Hiekoiv   Sis.    Frederick-    Christenscn,    21s    Midi- 
Perth    Ambov,    J39.IK.;    .1      r      Fowler.    $40,000;    A.    EC. 
Insen.  $40,7RSI;   M.   .1     Dinesen        i1       >"     J     W     Webster.    $40 

in     a    F,  Feddersen,  *  12.259;  C.  C    Christen- 
I.  R.  Crouse,   $41, 135      Noted  Jan.  22. 

Rlvernlde,    \.    .1.      A    site    hat    '  1    foi     the    pur- 

ereeting     the    Zurhmgg     Mem,, rial     Hospital,     to    cost 

I lors    nl      I  I'-      '■:  late     of     Theophillls 

Irbrugg  are   in   chat     o 

|  Trenton,  v.i.     I:    a.  Sehunian.    Vrch.,  B32  Lamberton  Bt„  is 

pi  in      i'ii     i    ■  hut  ch   to  cost   about    •■  HI, 

+<  iiiinellNvllli'.  Penn.  The  contract  for  building  a  church 
•the  Fhst  Prcsbvterlan  i  on  lias  been  awarded  to 
ILD1     I  &   SPKM  HON,    Fall  mom.   ,,i    about    $10 

OrenKon,   ivnn.     plans   have   i n    prepared    foi    the    two- 

irv  sanitarium,  to  be  built  at  Cresson  at  a  cost  of  $200,000. 
niel  •;     Dixon    i     Slate   Health   Comr. 

i.niiHiinie.   Penn,     Plans  are   being    prepared    bj    Geo 
v.'u;.-.     Wltherspoon     Bldg-.,     Philadelphia,     foi     a     two-story 
'  :         i 1    to   cost    $70, 

■knaford,  Penn.  Pettebone  A  Lewis,  Second  National 
nk  Bldg;.,  Wllkes-Barre,  Penn.,  are  impaling  plans  for  a 
o-storv   brick    and   stone   high    school    to  cost      3100,000. 


Milton,  Penn C.  Howard  Lloyd,  216  Market  St.,  Harris- 
burg,    is  preparing   plans   for  a   school  to  cost   $50,000. 

^,o„i?utlia,?,|,to?:,  Penn-— -Jacobs-  &  Weishample,  Common- 
wealth bldg.,  Allentown  have  been  engaged  by  the  Board  of 
000  °a  prepare  plans  for  a  10-room  school  to  cost  $40,- 

Philadelpliia,  Penn. — Plans  are  being  prepared  bv  J  Hor- 
ace   Cook.    City    Hall    Bldg.,    for    the    Board    of    Education    for 

2^     storJ   administration    building,    at    1519    Arch    St. 
„t    Tonife00','^0,1   fo/  el'?cTVn&  the   18-story  Widener   Building 
pVnRr f     a C  prt'i11^" c,Bro,a,d   Sts-   has  been  awarded   to   thl 
GEORGE    A.    FULLER    CO.,    Morris    Bldg       The    cost    is    esti 
mated  at  $3,000,000.  B'  s      stl 

ta=^^S™eIp??,a*  Pen"-— ,The  contract  for  constructing  the 
Germantown  branch  of  the  Y.  M.  C.  A  buildint;  has  been 
hnftlftS  t°',t,h?,  W.  J  GRUHLER  CO..  219  East  High  St.  The 
building  will  be  of  brick  and  terra  cotta,  three  stories  and 
basement  and   is   estimated   to   cost   $50,000. 

ha<=Pc,o1,?1?TiI,h5a•  ,Pe"°rE,  AUen  Wilson,  120S  Chestnut  St., 
ft  to  e!  ,  i  p*an,sn/°^„four  three-story  apartments,  41x92 
ft.,   to   cost  about   $100,000,   for   H.   C.   Irvin. 

„5,,P.it£a.L^,,,•  Penn;^The  plans  of  Shollar  &  Hersh,  Altoona, 
about  b$ei0O,000CCePted  f°r  the  2^ -st°ry  hi^  school  to  cost 
.  +Pit*Nbureh-  Penn.— The  contract  for  building  the  two- 
story  stone  and  brick  addition  to  the  Northside  Carnegie 
Bldg, '' at  $ai50  0eoiin    awarded    to    JAMES    L.    STEWART,    Oliver 

buifdTn^t^cost^To^^  Y-   M-  C  A'   WiU  COMt™Ct   a  b'-X 

Kt  WiiiliI!',iofi<,>,',x-Ue'-^~PalnierV  Hornbostel  &  Jones,  Archs. 
63  -William  St  New  )orn,  N.  Y.,  associated  with  John  Thomp- 
Si»w  "n^M  Wiljnington,wereselected  by  the  Wilmington  and 
?{,.  «,n  „i°U,ty  Bidg'  Commission  to  prepare  plans  for 
and   French  Sts°      '    a"      COUnty    builuin§o    at    10th,    11th,    King 

f„v+,T1alV,"lore'  M.d-TTTh^  contract  for  building  the  Hospital 
for  the  Women  ot  Maryland  has  been  awarded  to  EDWA.R1) 
BRADY  &  SON,  1113  Cathedral  St.  The  building  will  be 
four   stories,    1 8x150    ft.,   and    is   estimated    to   cost    $110,000. 

Baltimore,  Md.— Walter  B.  Brooks  will  erect  an  eight- 
story  apartment  at  Mount  Vernon  Place  and  St.  Paul  St  Plans 
an-    being   prepared    by  Edwin   H.   Gliddon.    Maryland    Casualty 

X  OWel'     rslclg*. 

c  ■t"X\j,M?',111E50^-  ^lS;- The  contract  for  erecting  the  Capitol 
Park  Hotel  at  North  Capitol  and  E  Sts..  has  been  awarded  to 
the  p.  F.  GORMLEY  CO..  Union  Towel-  Bldg.  The  building 
will  be  seven  stories  and  basement,  105x110  ft.,  and  is  esti- 
mated to  cost  $225,000. 

a  S*'^5hi,,,srt0x,,•  D-  C.— (Official)— Bids  will  be  received  by 
A-  p-  Cla,'k'  Jr-  sl6  14th  St.,  until  Mar.  13  for  the  construc- 
tion of  a  five-story  bank  and  office  building  for  the  National 
Savings  &  Trust  Co.  The  building  will  be  of  granite  and  is 
estimated  to   cost    $250,000.      William   D.    Hoover  is   Pres 

+  (Official) — The  contract  for  the  construction  of  the  new 
building  for  the  Central  High  School,  Clifton  St.,  between 
r\*ATTan£  1?  thT,,^t-  NI;,  W'J  nas  been  awarded  to  WILLIAM 
DALL,  Marion  Bldg.,  Cleveland,  Ohio,  at  $981,450.  S  Ashtord 
is   Municipal    Arch. 

Norfolk,  Va. — The  following  are  the  bids  received  for 
erecting  the  Monroe  Building  on  Granby  St.:  J.  Johnson,  Nor- 
folk, (a)  $165,000  for  a  six-story  building,  (b)  $148,765  for 
a    five-story    building;    George    A.    Fuller,    Washington     D     C. 

(a)  $165,500.  tb)  $151,800;  Baker  &  Brinkley,  Norfolk,  (a) 
$166,000,    (b)    $150,000;    East    &    Hobbs,    Norfolk,    (a)    $167,250. 

(b)  $151,760:  Richardson  Construction  Co.,  Norfolk,  (a)  $171  - 
99S,  (b)  $159,884;  John  T.  Wilson,  Richmond,  (a)  $174,000, 
(b)  $161,000;  E.  W.  Minter  Co.,  New  York.  N  Y,  (a>  SlMOon, 
(t)    $169,000.  "        '    *        ' 

Roanoke.    Va The    Green    Memorial    Church    will    build    a 

school  to  cost  about  $40,000.  C.  H.  Hinnant.  417  Watt  &  Clay 
Bldg.,  Roanoke,  is  the  Arch. 

Durhnm,  N.  C. — It  is  reported  that  H.  C.  Linthieum  is  hav- 
ing plans  prepared  for  a  10-story  office  building.  The  build- 
ing will  be  of  brick,  terra  cotta  and  steel,  and  is  estimate, 1  to 
cost   $250,000. 

Atlanta,  «;a. — Morgan  v  Dillon,  Grant  Bldg.,  have  com- 
pleted plans  for  an  eight-story  department  store  for  Hugh 
Richardson  at  Forsyth  and  Luckie  Sts.  The  cost  is  esti- 
mated   at    $500,000. 

Macou,  On. — Bids  will  be  received  by  the  Directors  of  the 
Citizens  National  Bank  about  Apr.  1  for  erecting  the  12- 
story  bank  and  office  building.  The  cost  is  estimated  at  $200  - 
000.  with  $50.0110  additional  for  equipment.  w.  L.  Stoddard, 
31    Union   Square,   New     York,    N.    Y.    is   the   Arch. 

Buildings  continued   on   page   i.'is. 

CONTRACT   PRICE 

Itnnid-Triinxlt  System,  New  York.  N'  Y.—  Bids  were  re- 
celved.  Mar.  2,  by  the  Public  Service  Commission  for  thi 

structlon    of  Section    4.    Routes    I    and    38,    Ol    the    Seventh     V.V6 

ton  Ave  rapid  transit  system,  from  t.\>  United  states 
Realty  .li-  Improvement  Co.,  in  Broadway.  Ne-w  STork  tit) 
Thomas  I.  Buckley  Bnglneerln  Co.,  in?  West  :sth  st  New 
Sort  it'i  ii, ill, look,  Cabol  &  Rollins  Corporal ,  S3]  Madi- 
son \\,.,  \,.w  York,  i  in  Booth  A  i-'iinu.  Ltd..  Pittsburgh 
Penn.;  (E)  Rapid  Transit  Subwm  construction  c,  u;., 
Broadway,  Nevi  Work  (F)  E  i:  Smith  Contracting  Co  lot 
Park  Ave.,  N'.w  Fork;  (6)  Oscar  Paniels  Co.,  W'oolwortli 
Bldg.  NVu  York;  iiii  Godwin  Construction  Co.,  261  Fourth 
Ave,.  New  York;  in  i>ei;noii  Contracting  Co.,  t'.o  Wall  st 
Mew  fork  i.i  i  w  P,  Seaver,  322  Fifth  W«„  New  York  (K) 
,v  KukIIsIi  Construction  i ',,  ,  | ::  Park  Row,  New  York' 
tl.i   John   .1.    Hagertj      >  M  i    MacArthui  it    pine   St 

Nev,    fork;    (N)   Hugh    Nawn   Contract  Fifth    \  \  ■■  ' 

New     V.iil,  ;     H  i)     1    i..i. 

way,  \'i •«  STork;  (P)  Smith.  Hauaei  ,v  Wacl  iai  Co  Inc.: 
ii.ii   Henry   C    lien.   (R)    P    McGovern   ,\   (•,.,   i   Madison    v.ve. 

i\.-H     lull       The   Item    bids   were  as  follows: 
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Cincinnati,  Ohio — Moritz  Sach,  Arch.,  Fourth  Natioft 
Bank  Bldg.,  is  having  plans  prepared  for  a  moving  pict:e 
theater  on  Forest  Ave.  near  Reading  Road.  The  estimaB 
cost  is  $40,000. 

I.iniii,  Ohio — Bids  will  be  received  until  Mar.  24,  for  L 
construction  of  an  administration  building  for  the  Liu 
State  Hospital.  F.  L.  Packard  is  the  Arch.,  New  Hav.  i 
Bldg.,   Columbus,  Ohio.     The  estimated  cost  is  $50,000. 

+S|>riagneld,  Ohio — The  contract  for  building  the  couV 
infirmary  has  been  awarded  to  T.  A.  GRAHAM,  at  $il 
576. 

Detroit,  Mich. — New  bids  are  being  received  by  Ray  ■ 
Hart,  Chn.,  Bldg.  Com.,  36  Home  Bank  Bldg.,  for  the  c:t 
struction  of  a  three-story  and  basement  temple,  for  e 
Eastern  Star  Temple  Association.  The  estimated  cost  ■ 
$40,000. 

Aurora,   111. — Plans   are    being   prepared    by    Knox    &   Ell- 
Archs.,    1248    Rockfeller    Bldg.,    Cleveland,    Ohio,    for    a    thi I 
story   administration    building,    for   the   Mooseheart   Vocati 
School    and    Farm.      The    estimated    cost    is    $80,000. 


Chicago,  111. — Alfred  S.  Alschuler,  Arch.,  28  East  Jack 
Blvd.,  has  prepared  plans  for  a  17-story  hotel  to  be  erei 
at  Randolph  St.  and  Fifth  Ave.  The  estimated  cost  is  $4 
0000. 

Evnnston,  111. — The  Bishop  Co.   is   preparing   plans  for 
construction     of     a     four-story     apartment     building 
ft.,  at   Evanston,   for  Frank   C.   Lewin.     The   estimated  cos 
$200,000. 

W.  Buemming,  Arch.,  521  Jackson 
11  receive  bids  about  May  1,  fog 
The   estimated    cost   is    $125,000. 


OS 

I' 

n  . 
r  i 
Nod 


Ashland,    Wis.— 

Milwaukee,     Wis., 
county    court    hous 
Jan.   8. 

Milwaukee,    Wis. — The    State    Board    of  University    Regei 
is   receiving    bids    on    excavation    and    foundation    work   of 
physics,   liberal   arts  and   soils  buildings.     The   estimated  c 
is  $500,000.     A.   Peabody  is  Superv.  Arch.,  Madison,  Wis.  No 
Jan.   29. 

+River  Falls,  Wis. — The   general   contract  for  construe 
the    River    Falls    Normal    school    has    been    awarded    to 
SADLECHER,    Van    Ryn    &    De    Gelleke,    Caswell    Block, 
waukee,  are  the  Archs. 

+Waupun,  Wis. — The  general  contract  for  the  constr 
tion  of  an  addition  to  the  State  Hospital  for  Criminal  Ins'« 
has  been  awarded  to  C.  R.  MEYER  &  SONS  CO.,  Oshkdi 
Wis.     Noted   Feb.   "" 

+Dnhuque,  Iowa — The  contract  for  the  construction  of 
hotel   at   Dubuque,   has  been  awarded   to  the  CENTRAL  EN  ■ 
NEERING  CO..   Davenport,  Iowa.     The  estimated  cost  is  $4)- 
000.     Noted  July  2' 

+  Uallas,    Tex. — The    contract    for    the    construction    of 
Dalas    Union    Station,    has    been    awarded    by    the    Union 
minal  Co.   to  JAMES  STEWART    &   CO.,   New  York. 

San  Antonio,  Tex. — The  Missouri,  Kansas  &  Texas  RyJ 
Texas  will  begin  preliminary  work  at  once  on  a  new  statp 
and  terminal  system  which  will  cost  $1,000,000.  W.  A.  Wt 
is  Gen.   Mgr.,    San   Antonio,   Tex. 

Mesa,  Aria. — The   Salt   River   Valley   Bank    of  Mesa   is 
ing   plans   prepared    for  a   two-story    reinforced-concrete   b.'i 
and   office   building   to   cost   $40,000. 

Phoenix,    Ariz. — L.    G.    Knipe,    Arch.,    has    completed    pljl 
for  the   construction    of  a    five-story    reinforced-concrete   Ort 
building   at   Washington    St.    for   the   I.    W.    Walker   Realty 
The  estimated  cost  is   $125,000. 

+  Y1111111.    Ariz. —  (Official) — The    contract    for    the    const 
tion  of  the  high  school  at   Yuma,   has   been   awarded   to  CL  ■ 
TON   CAMPBELL,   Phoenix,   Ariz.      Noted    Feb.    26. 

Garland,    Utah— Bids    will    be    received    until    Mar.     ll 
Watkins    &    Birch,    Archs.,    Felt    Bldg.,    Salt    Lake    City,    UtJ 
for  t  lie  construction  of  a  library. 

+  Salt  l.nkr  City,  litah — The  contract  for  marble  and  on 
work     in     (lie    Stale    Capitol    has    been    awarded     to    the     I'.IK1 

EYE   MARBLE  <•<>..  at   $48,700.     A.  R.   Barnes  is  Secy,  "f 
Capitol  Comn. 

•f'1'iH-oiiui.  Wash.     John  S.   Fiaker,  has  awarded   the  contl 
to    MOELLER   &    DAWSON,    1 2ns   South  (!   St.   for  the  constr 
tion    of    the    hotel    at    15th    and    l>    Sts.      The    estimated    cost' 
$50,000. 

Portland,  Ore.  Aaron  II.  Could,  Arch.,  Henry  I'.ldg..  ■• 
preparing  plans  for  a  foui  story  theater  and  office  buH 
to  be  erected   In    Portland.     The  estimated  cost    is  $100,OW 

Balcerafleld,  Calif.     Bids   will   be    received    until   Apr.  6, 

A       Itr  lindane,     I' il\      i'IU.     for     III,'    construed n     C0U 

Jail.      The    estimated    eosl    is    $150,1100. 

I0UK< •     Ore.        Ilun/.iekel      ,M       I'l'cusse.      Archs.,      Rill    "lie, 

prepi !    plans    Pol    ti    school    al    Rugene.      The   estimated   I 

,000. 

■fl.oN    Angeles,    CaSir.      The    contract     lor    the    • struol 

0f  ■,    flVe   storj    hospital    on    South    Hope   St.,   has   been    aWftTi 
to   '  IEI  IR(  IE  H      WH1  TI  I,    I'liloinii    St.,   al    $i  10,000. 

+  l'iilms,  <'nlM'.      The    general    contract    for    the    co 

,,i     ll,,     sol I    til     I'nlnis,    has    been    awarded     i"    the    HUN 

H10HO 10H     ItREI NSTItl'i  "I'll  i\    i'ii.    Vim    Nuys    Bid     . 

a,,,.,  lei     at      14,174      Noted   Dee    2  i 

sun    I  riuieUeo.   <  nllf.      The    Sharon    lOslate   Co.    will    er* 
I,,,.,      ,.ili.  ,■     hnlliliiir.     al     New      Montgomery     and     Je 

I    n    ,  ,,m|    of    i xlmiitoly    $1 ,000.       Hold     Bros.,    Sutt 

and    Montgomery   sis.,   are   v.reh 

rSnn    I'rinirlH 'nlir.     The   , racl    I'or   the   construct' 
oven      ton     In I    nti>< I    has    been    aWW 

I, c      I'      MOORE     BUILDINC3     CO.,    al     $108,700.      Q-  \ 

A     I  i       l;  a     Bldg  .     ll    the    Areh. 


SI'VI 


March  19,  1914                                       EXGISEERING     NEWS  157 

wii mm miimi i urn iiiiiiimiiiimii iimiiiiiiiimimiiiiiiiiiiiiiiiii milium m minim i nun u nmnumii minium u iiiiiiniimuiminuii u iiiiiuinnn mum nunninnuiimuiinnuiin iimuinuung 


©imsthrtuicitioini 


.ws 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiini 


>rtised    in    ENGINEERING    NEWS. 

awarded.        The    names     of     bidders   awarded    contracts    are    set    in    CAPITALS. 


RAILWAYS 

-See    item    under    Miscel- 

I'eiiiisylvaiiia — Washington.  Westminister  &  Gettysburg, 
:y. — .See   item   under  Maryland. 

Maryland — West  Maryland  Ry. — This  company  plans  fo 
isue  $3,000,000  in  bonds  for  the  purpose  of  carrying  on  im- 
rovements   to  its  lines. 

•♦Maryland — Washington,  Westminister  &  Gettysburg  Ry. 
-This  company  has  awarded  the  contract  to  the  COLUMBIA 
OBSTRUCTION  CO.,  INC.,  Southern  Bldg.,  Washington,  D.  C, 
)r  constructing  83  miles  of  railroad  from  Brentwood,  Md., 
la  Sandy  Springs  and  Westminster,  Md..  and  Uittlestown, 
«nn.,  to  Gettysburg.  Penn.  T.  B.  T.  Redmond.  Southern 
Udg.,  Washington,  D.  C,  is  Gen.  Mgr.     Noted  July  10,   1913. 

Louisiana. — Illinois    Central    R.R. — See    item    under    Tennes- 

Tennessee — Illinois  Central  R.R. — This  company,  on  Mar. 
,  authorized  the  expenditure  of  $4,000,000  for  double-track 
ork  between  Memphis,  Tenn.,  and  Fulton,  Ky.,  Chicago,  111., 
nd    New   Orleans,    La.      A.    S.    Baldwin,    Chicago,    111.,    is    Ch. 

Tennessee — Southern  Ry. — This  company  has  awarded  con- 
■acts,  it  is  reported,  for  the  completion  of  the  Stevenson  ex- 
;nsion  from  Chattanooga,  Tenn.,  to  Wauhachie,  Tenn.  The 
ork  will  include  the  Lookout  Mountain  Tunnel.  B.  Herman, 
,'ashington.  D.  C.  is  Ch.   Engr.  M.  W.  and  Structures. 

Little  River  R.R. — This  company,  it  is  reported,  plans 
nprovements  to  its  roadbed  and  the  construction  of  new 
ridges  and  trestles.  J.  P.  Murphy,  Townsend,  Tenn.,  <s 
upt.   and   Pur.    Agt. 

Kentucky — Illinois     Central     R.R. — See     item     under    Ten- 
Ohio — Norfolk     &    Western    Ry. — This    company    plans    to 
tart  work  in  July  on  the  construction  of  90  miles  of  railroad 
•om    Columbus,    Ohio,    to    Portsmouth.    Ohio.      C.    S.    Churchill, 
oanoke,   Va.,    is  Ch.    Engr.     Noted   Feb.    19. 

Indiana — Chicago,  Indianapolis  &  Louisville  Ry. — This  com- 
iny  plans  to  purchase  the  Chicago  &  Wabash  Valley  R.R.  and 
ill  construct  extensions   to  Gary  and   Rensselaer,   Ind.      A.   H. 
11,   Chicago,   111.,   is  Gen.   Mgr. 

Illinois — Chicago,  Burlington  &  Quincy  R.R. — This  com- 
iny  has  completed  plans  for  track  elevation  through 
urora.  111.  The  elevation  will  extend  for  a  distance  of  about 
ye  miles.  Estimated  cost,  $5,000,000.  W.  L.  Breckenridge, 
Bicago,  111.,  is  Engr.  M.  W. 

Illinois — Illinois   Central   R.R. —See    item   under   Tennessee. 

Iowa — Central  of  Iowa  Ry. — This  company  was  incorpor- 
ted.    Mar.    13,   with  a  capital  of  $5,000,000,    for    the  purpose  of 

rig  a  railroad  from  Des  Moines,  Iowa,  to  Omaha, 
el...   1  (0  miles.     The  offices  of  the  company  will  be  located  at 

luffs.    Iowa. 

■cbrmska — Central  of  Iowa  Ry. — See  item   under  Iowa. 
South    Dakota — Chicago    &    Northwestern    Ry. — This    com- 
inv   plans   to  construct  a   35-mile  extension   west  of   Winner, 
1>.      E.    C.    Carter,    Chicago,    111.,    is   Ch.    Engr. 

■fronting — Union    Pacific    R.R.— This    company    will    start 
ork    soon    on    the    construction    of    its    proposed    line    from 
irrim  i.  .    ffyo.,    I"    Port    Collins,    Colo.      R.    L.    Huntley,   Omaha, 
h.    Engr.   and    Assi.    G.  n.    Mgr. 

Montana— The  sum  of  $100,000  has  been  subscribed  by  resi- 

n'-    mi     Bei k,    Washoe   and    Red    Lodge,    Mont.,    for    the 

Htrut  tion   of  the   proposed   line  to  conned    the   three  towns. 
ted  that  the  line  will  cost  $150,000.     Daniel   Davis, 
Hbr  oi    Red  Lodge,  is   Interested. 

Missouri-  Chicago,  Burlington  &  Quincy  R.U.-  This  com- 
inv    plans    to    double-track    213    miles    of    its    line    between 

,-xi. ...    .Mo.    in. i    st.   Jos.-ph.   Mo.      w.    u.    l'i  •  ■  kenrldge,    Chl- 
I      is   Engr.    M.   W. 

Missouri — Kansas  &•  Oklahoma  Southern  Ry. — This  eom- 
inv.  :,  reorganization  of  tb.-  Cherryvale,  Oklahoma  &  Texas 
v..    has    I.e.  n    chartered       't  <  onsti  uct 

•veral    branch    lines.      The    m  11    run    from    Kansas 

Kv.    .Mo      to    El    Paso,    Tex.     s.    M.    Porter,    Caney,    Kan.,    is 

• 

Oklahoma — The  construction  of  a  railroad  from  Sapulpa, 
kla  .    to    Drumrlghl     a    new    town    in    the    oil    fields,    is    under 

■.  n    of     Saptllpn,    i  ikla.,     an, I     th. 

hi.    i  ikla  ,    hay.     -  oted    $16, and 

civ. 

Colorado     t  T  n . . .  -     i'  i    <  del     Wyoming. 

Washington — North    Yakima    *    Valley   t:>       This    co 
:,,r    to  build  an  i  nlles  long  fi  ..in   i  ..w  Ichc 

hhIi  .  t..  Tli  ton.  Wash      The  i  ...  t  ha     been  i    I ted 

on i      ,|    r    rtoth.  North    VI  Imn,    Wash,   is  Supl 

Co         This     I 

ans  to  extend  its  line  from  Prlmo,  wash.,  to  Willapa   Harbor, 

null  .  a  distance  ..r  ■::,  miles     Q    W.   it"     I  id,  Ore., 

Ch     i 


.Oregon — Portland,    Eugene    &    Eastern    Rv. — This    company 

have    funds    available    soon    for    the    electrification    of    its 

rill  be  done  between  McMinnville,  Ore., 

F.    L.     Burckhalter,     Portland,     Ore.,     is 


-This  company 


Richmond,   Que.,   about"  60   miles. 

Lake    Erie    Transportation     Co. — This 
Jans   to   build   an   extension    from    St.    Thomas.    Out., 
n       l?.cludlns  a  s"ur   from  Union   to   Sparta    Out 


line.     The  first  w< 
and     Corvallis,     Ore. 
Ch.  Engr. 

+Oregon-Washington  R.R.  &  Navigation  Co. —  ^ 
has    awarded    the   contract    to    TWOHT    BROS.,    Portland,    Ore., 
«cnAnh.n  construction    of   its    proposed    Echo-Coyote    cutoff,    at 
$800,000.      Length,    20   miles.      Noted    Mar.    12. 

Sumpter  Valley  Ry.— This  company  plans  to  improve  its 
roadbed  in  .sumpter  Valley.  Several  new  bridges  will  be 
constructed.      G.   L.   Anderson,    Baker,   Ore.,    is  Gen     Mgr 

Southern  Pacific  Co.— This  company  plans  to  reconstruct 
its  line  through  the  Siskiyou  Mountains.  Ore.  All  grades 
will  be  reduced  and  short  curves  lengthened.  The  work  will 
require  the  driving  of  several  tunnels.  W.  Hood  San  Fran- 
cisco,  Calif.,   is  Ch.   Engr. 

Alaska — The  Alaska  Railroad  Bill,  providing  for  the  con- 
struction of  1000  miles  of  railroad  in  Alaska,  was  passed  bv 
the  U.  S.  Senate,  Mar.  10.  The  cost  has  been  estimated  at 
about    $30,000,000.      Noted    Jan.    29.  °      c 

Quebec— Farnham  &  Granby  R.R.— This  company  has  ap- 
plied to  the  Canadian  Parliament  for  incorporation  The 
company  plans  to  construct  a  railroad  from  near  Farnham 
Que.,  north  to  Granby.  Que.,  thence  to  Windsor  Mills  or 
>ut   60   miles. 

Ontario — London 
company   plan 
to  Aylmer.   Or 
15  miles  in  all.      W.   L.   Watburton,'  Lo'nd"on!"ont"    is"  Gen.  Mgr! 

British  Columbia— Calgary  &  Fernie  R.R.— This  company 
plans  to  start  work  soon  on  the  construction  of  its  proposed 
line  from  Calgary,  Alta.,  to  Fernie,  B.  C.  G  S  Fraser  Cal- 
gary,  is   interested.      Noted  July   24,   1913. 

Columbia*"- Calgary   &    Fernie    R  R  — See    item    under    British 

British  Columbia — Canadian  Pacific  Rv. — This  company 
has  retained  the  Westinghouse.  Church  &  Ktrr  Co.,  37  Wall 
bt.,  r>ew  lork.  N.  T.,  and  Montreal.  Que.,  to  investigate 
the  matter  of  the  proposed  electrification  of  the  new  double- 
track,  5% -mile  Selkirk  Tunnel  in  British  Columbia.  The  in- 
vestigations will  cover  in  general  the  type  of  svstem  to  be 
installed,  the  relative  economies  of  steam  and  water-power 
and  the  eftect  of  the  electrification  upon  operating  condi- 
tions.    Noted   Mar.   5. 

ELECTRIC    RAILWAYS 

Bntavia,  N.  Y.- The  Board  of  Aldermen  has  granted  a 
franchise  to  Stephen  W.  Brown,  to  take  over  the  present 
street  railway  in  Batavia.  owned  by  the  Buffalo  &  Williams- 
ville    Ry.    Co.,   and    to    relay    the    system    with    new    track. 

rhilipni.  W.  Va.— Samuel  V.  Woods  is  interested  in  the 
construction  of  an  electric  railway  from  Philippi  to  Clarks- 
pos'fd    ,Ae1"'ehmlnar}'    survey    has    been    started    for    the    pro- 

Weston.  \V.  Va. — Plans  are  being  prepared  bv  the  Mnnrm 
gahela  Valley  Traction  Co.  for  the  construction  of  an  elec- 
tric railway  from  Vest..,,  to  Buckhannon.  Jan.es  O.  Wats.,, 
Fairmont,    W    \  a.,    is    Gen.    -Mm.  '""' 

Shrlbyville,  Tenn.— Dans  are  being  prepared  bv  the  Shel- 
byv.lle.   Petersburg   &    Decatur    Ry.    Co.    for   the   construction 

ot    an    electric    railway    t iniHct    Shejbyvllle    and    Pulaski 

Tenn..    ami     Petersburg,    Decatur    ami    Florence     Ala       T     r 

Un"'^"^^''.'*^^''^",-   iS  SeCy'  :""'   ';     B     H';«;"';l.   Frank-: 

JeflVrsonville,  Ind.  The  Louisville  &  Southern  Indiana 
Traction  Co  s  considering  plans  for  the  extension  of  s 
line  in  Jeffersonville  through  Claysburg,  a  suburb  C  R 
Bohannan,   New    Albany,   is    pur    Am 

Tipton  fad.-  Preliminary  arrangements  are  being  made 
by  the  Windfall   &   Central   Indiana     ;  ,,,,    fts *","" 

P„°t8eeres]  '  "',    "  ''      E"a    N     ' 

•    ,      ••"ll>-       "'eh  ,  ,,it.      M|chM      |g      |nt( 

-.ill      .",'>':""v;",V"    '"  '    •'"    electric 

raiiwaj    from    n..ii\    i,    i. 

-Toilet,    m.— The   citlsi  i.    have    petitioned 

<m'    Chi  i-,      co     t..    extend1    II 

rk.     J.    H.   BlackhaU,   Joliet, 

Lampman,    Cedai  |  >wa,    is 

s   to,    th,-  proposed   electric   Inter- 


Kewanee,    in. 

anna, 

urban  line  t..  connect   k  lford"and"  Henry.' 

Madison,  wis.     s.hm'is  are  being   made  bj    Qustavi 
hardl    for   the  prop  from    Beloll    to   Whlte- 

>n    t..  Janesvllle,   to   be   constructed    by 

Frank     H.     Weston. 


r   ami    I,..,,,    Ma 
the    Mad  I 


s ri..r.    wis.      \,.    election   will   soon    he   held    to    decide 

..,,   the  construction   of  a   municipal   electric   railway   in  Su- 
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Virginia,  Minn. — The  Mesaba  Electric  Ry.  Co.  is  prepar- 
ing plans  for  the  extension  of  its  line  to  Nashwauk.  H.  S. 
Newton,  Virginia,  is  Gen.  Mgr. 

Halstead,  Kan. — The  Arkansas  Valley  Interurban  Ry.  Co. 
has  secured  all  the  right-of-way  antl  will  soon  start  work  on 
the  construction  of  its  proposed  extension  from  Halstead  to 
Hutchinson,  about  22  miles.  O.  A.  Boyle,  Wichita,  is  Gen. 
Mgr.     Noted  Feb.   26. 

Olathe,  Kan. — The  Olathe.  Winfield  &  Arkansas  City  Ry. 
Co.  has  been  incorporated  to  construct  an  electric  railway 
from  Olathe  to  Arkansas  City,  about  100  miles.  The  in- 
corporators are:  W.  A.  Powell,  J.  W.  Gettel  and  P.  A.  Nichol, 
of  Enid,  Okla.,  P.  E.  Wiles,  Lamont,  Okla.,  P.  H.  Guy,  P.  H. 
Albright,  W.  H.   Perry  and   C.  M.   Wallace,  Winfield,   Kan. 

Drake,    >'.    D The    Commercial    Club    is    considering    plans 

for  the  construction   of  an  electric  railway   to  connect   Drake, 
Guthrie  and  Brush   Lake. 

St.  Joseph,  Mo. — The  St.  Joseph  Ry.,  Light  &  Power  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  extend  its 
line  on  Frederick  Ave.  J.  H.  Van  Brunt,  St.  Joseph,  is 
Vice-Pres.  and  Gen.  Mgr. 

San  Angelo,  Tex. — The  San  Angelo  Street  Car  Co.  is  con- 
sidering an  expenditure  of  $35,000  for  the  extension  and  im- 
provement of  its  system.      R.    S.   Grimes,   San   Angelo,   is   Supt. 

San  Antonio,  Tex. — The  San  Antonio  Traction  Co.  con- 
templates the  extension  of  its  lines  through  the  Prospect  Hill 
and  Lake  View  sections  of  San  Antonio.  E.  E.  Eysenbach, 
San  Antonio,   is  Gen.   Mgr. 

Phoenix,  Ariz,. — The  Phoenix  Street  Ry.  Co.  is  planning  to 
start  work  soon  on  the  proposed  extension  and  improve- 
ment of  its  railway  system  in  Phoenix.  Samuel  H.  Mitchell, 
Phoenix,   is   Gen.   Mgr.   and    Pur.   Agt. 

Cashmere,  Wash. — The  City  Council  has  granted  a  fran- 
chise to  Hyman  Harris,  Wenatchee,  Wash.,  to  construct  and 
operate  an  electric  railway  in  Cashmere.  This  is  part  of  a 
proposed  line  to  connect  Leavenworth  and  Wenatchee.  Noted 
Dec.   25. 

Medford,  Ore. — The  Southern  Oregon  Traction  Co.  is  pre- 
paring plans  for  the  extension  of  its  line  from  Medford  to 
Ashland.      S.  M.  Bullis,  Medford,  is  Pres. 

Portland,  Ore. — Preliminary  arrangements  are  being  made 
and  work  will  soon  be  started  by  George  F.  Heusner,  Port- 
land, for  the  proposed  electric  railway  from  the  Kenton  sec- 
tion  to  the   West    Side   business   district.      Noted   Dec.    18. 

Antioch,  Calif. — The  Oakland,  Antioch  &  Eastern  Ry.  Co. 
is  making  preliminary  arrangements  to  start  work  on  the 
construction  of  an  extension  to  its  line  from  Antioch  to 
Pittsburgh.  H.  A.  Mitchell,  San  Francisco,  is  Secy,  and  Gen. 
Mgr. 

Los  Angeles,  Calif. — The  Pacific  Electric  Co.  has  applied 
to  the  Public  Utilities  Commission  for  a  franchise  to  ele- 
vate its  tracks  from  Sixth  to  San  Pedro  St.  J.  McMillan,  Los 
Angeles,    is   Gen.   Mgr. 

Rialto,  Calif. — Preliminary  arrangements  are  being  made 
by  the  Crescent  Citv  Ry.  Co.  for  the  construction  of  an 
electric  railway  system  in  Rialto.  W.  J.  Bohon,  Riverside,  is 
Gen.    Mgr. 

St.  John.  N.  B. — The  St.  John  Ry.  Co.  contemplates  the  ex- 
tension of  its  railway  from  Fairville  to  Manawaganish  Road, 
about  one  mile,  and  from  Kane's  Corner  to  Crouchville, 
about  two  miles.  H.  M.  Hopper,  St.  John,  is  Secy.,  Gen.  Mgr. 
and     Pur.    Agt. 

Montreal,  Que. — The  Montreal  &  Southern  Counties  Ry. 
Co.  will  soon  award  contracts  for  the  extension  of  its  line 
from  St.  Cesaire  to  Granby,  about  15  miles.  W.  B.  Powell, 
Montreal,  is  Vice-Pres.  and  Gen.  Mgr. 

Montreal,  Que. — Tin-  .Montreal  Tramways  Co.  contemplates 
an  expenditure  of  $2.00(1.0(10  for  the  Improvement  of  its  sys- 
tem.    J.   E.   Hutcheson,   Montreal,   is  Mgr. 

Thamesvllle,  Ont.  -According  to  press  reports,  the  con- 
struction of  an  electric  railway  from  Thamesville  to  Sombra 
is  contemplated.     T.   W.    Little   is  interested. 

Trnnscomi,  Man. — Preliminary  arrangements  are  being 
lor  the  construction  of  a  municipal  electric  railway  in 
Transcona. 

LIGHT,  HEAT   A  Ml  POWER 

Hnnnnwn    Falls,    N.   Y. — The    ilannawn     Palls    Water    Power 
rill     build    a     ni-w    dam    at     llannawa     Falls    to    replace    its 
olrl    oim-,    which    was    damaged    recently. 

Merchant!  ni<-.   If.  J.     The    Borough   Council    Is   con.sid.ring 

the    idvlsablllt      01    the   constructloi n   electric  substation 

with     municipal     distributing     lines:    electric    power    will    be 
on  the   Publii    Service   Electric  Co. 
Newark,    v   .1.     Thi     Common    Council    has    authorized    the 

llture   of    l& tor    the    Installation    or  a    new   engine   and 

1    I      Hall. 

Philadelphia,   Penn.     The    Philadelphia    Electric   Co.    Is   ne- 

fot    a    lea  te    ol    the    pi 1 1  %    adjoining    it':    pi  1 

a  nd   ■  i"    1  nnt  sis.,   for   the   pui  pose 

ol    erectlni addition    to    the    plant.      Plans    will    be    pre- 

rohn    T.    Wlndrlm,   Commonwealth    Bids.,    Phlladel- 

Cnmherland,    Md.     Thi     Ed    on     Electrli     [Humlnatini 

1      d  Electrli ch  ha    1  .  11  Is  report  ed, 

>  d    v.  i'Ii   a   i  i ii   .  toi  k  ol      i  pla  n 

a  I  ecured  a     Iti 

i  or  '  he   pui  po 
Richmond)    \  "  ha  Power  ( !o. 

1  nizi  'i  for  thi    purpo       ■■    • I  -       i  hydi  o-eleo- 

,.,t 
feotland  Nrck,  N.  O,     >  to  the  munlolpal  elec- 

trle.ii  re  n  poi  ted  to  bi    undi  r 

1.,  r,  Mill-     1  <     I        mi      nd     1 

Mm «.».    Tl  ■  p  Co.  end  1  he  Cen- 

h a v  1    decided    to   I n ■  tal  1   ad  d  1  - 

1 ,,,,,.,  1  1  the  pi      1      '     : ■■    1  tut :     « !ounty  da  m,    to 


increase  the  output  to  24,000  hp.  The  estimated  cost  of  the 
work  is  $100,000.  L.  C.  Magraw,  Macon,  is  Mgr.  and  Ch.  Engr. 
of  the   Central  Georgia  Power   Co. 

St.  Petersburg,  Pla. — At  a  recent  special  election,  the  | 
citizens  voted  in  favor  of  a  bond  issue  of  $148,000  for  the 
construction  of  a  municipal  gas  plant.  Plans  for  the  plant 
have  already  been  prepared,  and  the  construction  work  will 
be  begun  as  soon  as  possible. 

Birmingham,  Ala. — The  Birmingham  Ry.,  Light  &  Power 
Co.  will  erect  a  substation,  estimated  to  cost  $125,000,  for  elec-' 
tricity  from  Lock  12  to  the  hydro-electric  development  of 
the  Alabama  Power  Development  Co.  A.  H.  Ford  is  Pres.  and' 
Mgr.  of  the  Birmingham   Ry.,  Light   &  Power  Co. 

Tuskegee  Institute,  Ala.  —  Press  reports  state  that  the! 
Trustees  of  the  Tuskegee  Normal  and  Industrial  Institute 
have  decided  to  install  a  new  electrical  system,  water-dis- 
tribution system,  steam  piping  and  a  sewer  system  at  a  total 
cost  of  about  $240,000.  Booker  T.  Washington  is  Pres.  of 
the  Institute. 

Columbia,  Tenn. — The  City  Council  has  granted  a  fran- 
chise to  John  H.  Carpenter,  Nashville,  Tenn.,  to  establish 
and  operate  an  electric  light,  power  and  heating  system  in 
Columbia. 

Youngstown,  Ohio — The  City  Council  is  considering  the 
establishment   of   a   municipal    electric-lighting   system. 

Clinton.  Ind. — The  Clinton  Electric  Light  &  Power  Co.  will 
soon  purchase  a  500-kw.,  2300-volt,  three-phase.  60-cyclc 
generating  unit,  direct  connection,  and  a  condensing  outfit. 
C.   M.   Poor   is  Supt.   and    Cont.    Agt. 

+Maywood,  111. —  (Official) — The  Village  Board  has  awarded 
a  contract  for  two  air  compressors,  five  electric  motors,  three 
centrifugal  pumps  and  wiring  and  piping  to  the  WESTERN 
PUMP  &  ENGINEERING  CO.,  339-343  Railway  Exchange, 
Chicago,    111. 

Amery,  Wis The  Amery  River  Milling  Co.  has  been  re- 
cently organized  with  a  capital  stock  of  $40,000,  and  will 
generate  and  sell  electric  power.  E.  J.  Schneider,  E.  M.  Fay 
and  associates  are   incorporators. 

Milwaukee,  Wis. — Bids  will  be  received  until  Mar.  30  bj 
the  Commissioner  of  Public  Works  for  two  300-hp.  water- 
tube  boilers  with  all  appurtenances,  to  be  placed  in  the 
south  boiler  house  of  the  North  Point  pumping  station.  F.  G 
Simmons    is    Comr.    of    Pub.    Wks. 

St.  Ansgar,  i.hui — The  Light  &  Power  Co..  St.  Ansgar 
plans  to  construct  a  concrete  dam,  nine  ft.  high,  and  about  28C 
ft.  long,  across  the  Big  Cedar  River  some  time  within  a 
year.     O.   H.   Koch   is   Secy,   and   Mgr. 

Waueoma,    Iowa — At    a    recent    election,    a    bond    issue 
$12,000   was   voted   to   secure    water   rights,    build   a   dam, 
equip    an    electric-light    plant.      Construction    work    will 
gin   as  soon  as  possible.     H.   H.   Belding  is  City  Clk. 

Wllmont,  Minn. — The  City  Council  has  approved  the  plan 
of  the  Water  and  Light  Commission  to  replace  the  equipmen 
of  the  electric  plant,  and  to  increase  its  output.  The  cost 
the  improvements  is  estimated  at  about  $14,000. 

Severance,    Kan.  —  The     City    Council    has    engaged    C. 
Stocking,   Hiawatha,   Kan.,   to  prepare  plans  for  the  construe 
tion  and  operation  of  a  municipal  electric-light  plant. 

Bryant,  S.  D. — It  is  reported  that  the  Commissioners  c 
the  municipal  electric-light  plant  will  soon  begin  the  con 
struction  of  an  addition  to  the  power  house,  and  will  buy 
50-  or  60-hp.   engine.      W.   A.    McNulty   is   Mayor. 

1  iiltiui.  Mo. — At  a  recer 
to    construct    a    municipal 

Green    Forest,    Ark. — The    Green    Forest    Electric    Light    c* 
Power   Co.   will,   it   is   reported,   install   an   electric-light   plan 
to    cost    about    $10,000.      L.    H.    Smith    is    among    those    ' 
ested. 

+  l.ittl<-  Hock,  Ark. — The  State  Capitol  Commission  h. 
awarded  the  contract  for  the  construction  of  a  power  hous 
and  heating  plant  for  the  Capitol  building  to  T.  T.  RIDDIC 
,V   I'd..    Fort   Smith,  Ark.,  at  $37,770.      Noted    Feb.   20. 

San    Angelo,  Tex The    San    Angelo    Street   Ry.    Co.    is   con 

sideling  various  improvements  to  its  system,  to  include  tl 
construction  of  a  new  power  bouse,  installation  of  new  equip 
in,  11I  and  building  new  transmission  lines  at  a  total  cost  o 
about    $35,000. 

San  Francisco,  Calif. — See  Item  under  Miscellaneous:  Vac 
uum  cleaning  System,  Etc. 

Cordova.    Alaska — H.    H.    Knox,    Cordova,    has    made    afl 
cation    to    the   City    Council    tor    a    franchise    to    establish 
electric    lighting    system    in    Cordo\ 

Hi-uina,  Sask. — Bids  "ill  be  received  until  Mar.  25,  b 
I..  A.  Thornton,  City  Clk.,  for  the  construction  of  a  !•••«' 
lions.-,  to  cost  about  $11111.111111.  Storey  ,v-  Van  Egmond,  10 
Mil  •allum    Hill    Hhlg.,   are    tile    Archs. 


hi 


.   A.   McNulty   is   Mayor. 
?nt  special  election,  the  citizens  vote 
il    electric-light    plant. 


BRIDGES 

Irving! l\.  .1.      Tin'    I:. .rough   Council   Is   negotiating    wit 

the    Board   of  Chosen    [freeholders   of   Essex   Count>     regards 

il true! I     a     new     bridge    across    Park     Ave     CoUflJ 

men    Dougher,    sharp    and    Setaro   compose    the    Bridge   *o 

lilltlee. 

+Tr n.     \.    J.      (Otllclal)      The     Board    of    Cho   en     1 

holders    of    Mercer    i'.hiiiIv     has    awi id    the    c 1 <" 

com  1 1  11.  tion  ..I  tw  0  conn  ote  hen  111  In  Idgoi  on  1  he  \\  Indigl 
Newton  Vardvllle  Bond  to  BUSSHLL  KLOCKNER,  Trent.' 
n  .1  at  $2641.  There  were  six  other  bids,  ranglni  i" 
$31110  to  $11110.     Noted   Feb,  5  and   Mar.    :.. 

+  UiirriNi.nrg.       Penn.-   ■  (Official) —The       Depnrl nl 

Streets    and    Public    I  mprovoinon  t  s    has   awarded    a I    tCl    <■ 

tl .1   1,  u,  tion    "i    n    bi  Idi vci     the    tracks   of    the    PJB 

1:  1:      ,11  loch    SI     i"    the   CENTB  M.  >'.  INSTRUCT  I" 

&   SUPPLY   c.'.    11. in  1   but       al    $28,250.     Other   bidders  1 
Ivanla  steel  Co..  Steelton.   Penn.,  $2:t.oso-._  O 

I bui  1        'i  126,  and   Whlttak 

Bidi    were  reoeived   on   war. 


ICnslgi 
Dlehl,  llarrlsburii 
N Wat      ■ 
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+McKees  Hocks.  IViin. —  (Official) — The  Commissioners  of 
legheny  County  have  awarded  the  contract  for  the  con- 
ruction*  of  the  superstructure  of  Bridge  No.  2  over  Char- 
srs  Creek  at  McKees  Rocks  to  the  AMERICAN  BRIDGE  CO., 

New  York,  Pittsburgh,  at  $86,900.  The  contract  for  the 
bstructure  has  been  awarded  to  A.  F.  ABEL,  Wood  and 
ater  Sts.,  Pittsburgh,  at  $23, 26a.  Bids  were  received  at 
ttsburgh  on   Mar.   10.     Noted   Mar.   5. 

Somerset,  Penn. — Bids  will  be  received  until  Mar.  25  by 
e  Board  of  Commissioners  of  Somerset  County  for  the 
nstruction    of   a    concrete    girder    bridge,    two    spans   of    187 

each,  24  ft.  wide,  concrete  foundation.  John  Fan-is.  Pitts- 
rgh,  Penn.,  is  Engr.-in-Charge.  M.  Phillips  is  Clk.  of 
•unty  Comrs. 

■Test  Chester,  Penn. —  (Official) — Bids  will  be  received 
.til  Apr.  1  by  the  County  Controller  of  Chester  County  for 
e  following  bridge  construction:  Reinforced-concrete 
idge  over  White  Clay  Creek  near  West  Grove,  Lon- 
n  Grove  Township;  reinforced-concrete  bridge  over  Buck 
in  near  Stottsville.  Sadsbury  Township;  stone  arch 
Idge  over  Pocopson  Creek  near  Denton's  Mill,  Pocopson 
iwnship;  steel  girder  bridge  over  Buck  Run  near  the  Lot 
sech  property,  Fallowfield  Township,  and  a  reinforced-con- 
ste  bridge  over  Black  Horse  Creek  near  Cope's  Bridge,  East 
adford  Township.     Isaac  Y.  Ash  is  County  Controller. 

Branchland,  W.  Va. — Leete,  Maupin  &  Co.,  Consult.  Engrs., 
jntington,  W.  Va.,  have  prepared  plans  for  a  bridge  to  be 
ilt  across  the  Guyandotte  River  at  Branchland  by  Lincoln 
unty. 

Charleston,  W.  Va. — William  Farris,  of  the  Farris  Engi- 
ering  Co.,  Anderson-Stephenson  Bldg.,  has  prepared  plans 
r  a  bridge  to  span  the  Kanawha  River.  It  will  have  414 
of  channel  span,  450  ft.  of  reinforced-concrete  viaduct 
d    approaches    of    220    ft.      The    concrete    roadway    will    be 

ft.  wide,  with  a  6-ft.  concrete  walk  on  each  side.  The 
timated  cost  is   $265,000.     Noted  Feb.   26. 

+Logan.  W.  Va. — The  County  Court  of  Logan  County  has 
warded  the  contract  for  building  the  substructure  of  a 
idge  at  Logan  to  BOARD  &  DUFFIELD.  Charleston,  W. 
■  and  P.  Q.  SHRAKE,  Xew  Matamoras.  Ohio.  All  bids  for 
e  superstructure  were  rejected,  and  new  bids  will  be  re- 
ived until  Mar.  23.  Leete,  Maupin  &  Co..  Huntington.  W. 
...  prepared  the  plans.  Bruce  McDonald  is  Pies,  of  the 
urt.     Noted   Feb.   19. 

Lnmherton,  \T.  C. —  (Official) — Bids  will  be  received  until 
ir.  6  by  the  Board  of  Commissioners  of  Robeson  County 
r  the  erection  of  a  double-track  steel  bridge  across  the 
imber  River.  A.  J.  Floyd  is  Chn.  Bd.  of  County  Comrs. 
[e  Virginia  Bridge  &  Iron  Co.,  Roanoke,  Va.,  is  Engr.-in- 
arge. 

Wentnorth,  IV.  C. —  (Official) — Bids  will  be  received  until 
on,  Apr.  13,  by  the  Commissioners  of  Rockingham  County 
I  the  construction  of  a  bridge  across  the  Dan  River  near 
aper.      J.   P.   McMichael   is   Chn.   Bd.   of  Comrs.     Noted   Nov. 

+Winston-.Saleni,  N.  C. — The  Commissioners  of  Forsyth 
d  Davie  Counties  have  awarded  the  contract  for  the  con- 
duction of  an  iron  bridge  over  the  Yadkin  River  between 
e  two  counties  to  the  VINCENNES  BRIDGE  CO.,  Vincennes, 
d„    at    $31,000.       Noted     Sept.     11,     1913,     under     Mocksville, 

Cordova,  Ala. — It  is  reported  that  the  Commissioners  of 
alker    County    have    decided    to    erect    a    bridge    about    1000 

long,  over  the  Warrior  River  at  Cordova.  Bids  will  be 
celved  within  the  next  90  days,  and  the  estimated  cost  of 
e  bridge  is  $30,000.     Charles  M.   Sartain  is  Probate  Judge. 

Montgomery,  Ala. — The  Board  of  Revenue  of  Montgomery 
■unty  is  considering  the  erection  of  a  steel  bridge  across 
e  Tallapoosa  River  at  Judkin's  Ferry,  to  cost  about  $40,000. 

♦  Natchez,  Miss. — The  Board  of  Supervisors  of  Adams 
unty  has  awarded  a  contract  for  the  construction  of  nine 
3el  bridges  in   the  county  to  J.   F.   TILDSLEY  at  $10,858. 

Plaqnemine,   La. — The   Police   Jury    of   Iberville   Parish    has 

FiOlnted     a     committee     to     investigate     the     advisability     of 
ldlng  a  bridge  across  the  Bayou  Plaquemine  at  the  foot  of 
■osse  Tete  Road.     C.  C.  Neubig  is  a  member  of  the  Com. 

♦  Memphis,  Tenn. — The  Arkansas  &  Memphis  Railway 
•idge  &  Terminal  Co.  has  awarded  the  contract  for  the 
perstructure   of  a  steel   bridge  across  the   Mississippi   River 

the  PENNSYLVANIA  STEEL  CO.,  Steelton.  Penn.  The 
lln  span  of  the  bridge  will  be  790  ft.  long,  and  the  esti- 
Ited    total   cost    is   $3,000,000.      Noted    June   26,    1913. 

It  is  reported  that  the  Southern  Ry.  will  build  a  rein- 
rced  concrete  bridge  at  its  Madison  Ave.  crossing  to  cost 
M00.  B.  Herman,  Washington,  1>.  C,  is  Ch.  Engr.  of  the 
Bthem    Ry. 

C'oliiiiilniM.  Ohio — (Official)  —  Bids  will  he  received  until 
on.     .Mar.     2"    by     the     Board  loners    of     Franklin 

unty    for    bridge   work    under    Engineer's    Estimates    Nos.    71. 

74.    7.-,   and    76. 

Bills    will   be  received   until    noon.     yiar.       ;     ,.,     the    Board   of 

mmissioners    for    bridge    construction     under     Kngi- 

er"s  Estimates  Nos.  67  and  69.     F.   M.  Sayre   Is  Count]    Audr. 

■Columbus,  Ohio— (Official) — The   Board   of  Commissioners 
1  County     has    awarded     the     tollowini      contracts 

mi    bids    received    Mar.    6    for    tile    const  ruct  i< I    bridges    and 

J.     A.    SWINGLE    CONSTRUCTION    CO.,     Zanes- 

b-.    Ohio,    at    $15,677    for    II onstruetion    of    the    siihstruct- 

e  of  the  shade    ill  vil   bid     i iersti  ucture 

thl     brld    ••   were   rejected.     The  same  com- 
ny    was    awarded    the    contracts    foi     building    the    substruct- 
™  of   the    Little   and    Big    i  lat  bj     Bi  Idges    al    $15,59 
ictx    for     ihe    superstructures    were    awarded    to    the    CASE 
(AM':    ENGINEERING    CO.,    Columbus,    Ohio,    al    $6820;    the 

i  he    roadwa       ol    the    Little    I  >ai  bj     Brld 
imi.-d    to    WILLIAM    E.    SCHWARTZ,    Columbus,    Ohio,    at 
■j     R,    W.    McCOY    &    ALEX.    SHUSTER,    Columbu 

contract    at    $7295   for   building    the  approaches   to 

hrldge;     Ihe    rout  r;i  mistl  JCl  Ion    of    the 

om  rete    bridge    wa  to    D.    W.    Md  IR  N'l'll. 

lumbus,    at    $96,972.      Noted    Feb.    26. 


Jefferson,  Ohio — (Official) — Bids  will  be  received  until  1 
p.m.,  Apr.  7,  by  the  Board  of  Commissioners  of  Ashtabula 
County  for  the  construction  of  a  plate  girder  bridge  across 
a  stream  near  the  Whiting  farm,  Austinburg  Township.  A. 
V.  Hillyer  is  Clk.  of  the  Bd.   of  Comrs. 

Mount  Vernon,  Ohio — (Official)- — Bids  will  be  received  un- 
til 1  p.m.,  Apr.  6,  by  the  Board  of  Commissioners  of  Knox 
County  for  the  construction  or  repair  of  the  following 
bridges:  Buckeye  City  Bridge  over  Little  Jelloway  River, 
Union  Township;  East  Vine  St.  Bridge  over  Center  Run,  Mt. 
Vernon,  Clinton  Township;  Frazier  Bridge  over  the  east 
branch  of  Owl  Creek,  Berlin  Township;  Johnson  Bridge  over 
Dry  Creek,  Clinton  Township.  Walter  M.  Riley  is  County 
Audr. 

Washington,     C.     H.,     Ohio — Bids     will     be     received     until 

noon,  Mar.  21,  by  the  Board  of  Commissioners  of  Fayette 
County  for  the  construction  of  a  steel  bridge  over  Ra'ttle- 
snake  Creek,  on  the  Marchant  Pike,  and  for  repair  work  on 
the  substructure,  to  consist  of  encasing  the  present  abut- 
ments and  wings  in  concrete. 

Znnesville,  Ohio — (Official) — Bids  will  be  received  until 
10  a.m.,  Apr.  6,  by  the  Board  of  Commissioners  of  Muskingum 
County  for  constructing  a  stiffened  suspension  bridge  at 
Dresden,  Ohio,  Jefferson  and  Madison  Townships.  The  bridge 
will  be  649  ft.  long,  with  a  20-ft.  clear  roadway.  The  west 
and  main  spans  will  be  hung  from  the  cables,  while  the  50- 
ft.  span  on  the  east  end  will  be  an  independent  simple  truss 
span.  Bids  will  be  received  until  1  p.m.,  Apr.  6,  for  build- 
ing the  substructure  of  the  above  mentioned  bridge.  Fred 
C.   Werner   is   Clk.   of   the   Bd.   of  County   Comrs. 

Anderson,    Ind (Official) — Bids    will    be    received    until    1 

p.m..  Mar..  28,  by  the  Commissioners  of  Madison  County  for 
the  construction  of  three   bridges.     J.   B.   Benefiel  is  Audr. 

Mmicie,  Ind. —  (Official) — Bids  will  be  received  until  1:30 
p.m..  Mar.  21  by  the  Commissioners  of  Delaware  County  for 
the  construction  of  the  Union  Church  and  John  W.  Long 
Bridges.     Francis  M.  Williams  is  County  Audr. 

.Salem,  Ind. —  (Official) — Bids  will  be  received  until  1:30 
p.m.,  Apr.  7,  by  the  Commissioners  of  Washington  County 
al    bridges.      F.    S.    Munkelt    is 


the    construction    of 


Audr 

Wabash.  Ind. —  (Official) — Bids  will  be  received  until  1:30 
p.m.,  Apr.  S.  by  the  Commissioners  of  Wabash  Countv  for 
building  a  bridge  across  the  Eel  River.  D.  Showalter  is 
Audr. 

WInamae.  Ind. — Bids  will  be  received  until  Apr.  7  bv  the 
Commissioners  of  Pulaski  Countv  for  the  construction  'of  IS 
county  bridges,  at  an  estimated  total  cost  of  $23,000.  C.  E. 
Paul  is  County  Surv. 

Lansing,  Mich. —  (Official) — Bids  will  be  received  until  Apr. 
1,  by  the  State  Highway  Commissioner,  for  constructing  10 
highway  bridges  with  spans  ranging  from  32  ft.  to  150  ft. 
in  length.     Frank   F.   Rogers  is  State  Highway  Comr. 

Chicago,  111. — Bids  were  received  on  Mar.  10  by  the  Com- 
missioner of  Public  Works  for  the  construction  '  of  the  su- 
perstructure of  the  West  Lake  St.  Bridge  as  follows:  Ketler- 
Eliot  Erection  Co..  $330,000;  Great  Lakes  Dredge  &  Dock  Co.. 
$334,S97  and  the  Strobel  Steel  Construction  Co.,  $351  000 
Lawrence  E.  McGann  is  Comr.  of  Pub.   Wks. 

♦Cedar  Rapids,  lotva — (Official) — The  following  bids  were 
received  on  Mar.  9  by  the  Commissioner  of  Public  Works  for 
the  erection  of  a  reinforced  concrete  arch  bridge  over  the 
Cedar  River;  Murray,  McLean  &  Kinerk.  $116,936;  Cleary- 
Wliite  Construction  Co.,  $100,911;  Graff  Construction  Co., 
$100,000;  Security  Bridge  Co..  J113.SS6;  J.  W.  Turner  Im- 
provement Co.,  $105,750;  Stephens  Engineering  Co..  {128,845; 
N.  M.  Stark  Co.,  $109,470;  JOHN  WHEELER  CONSTRUCTION 
CO.,  $94,572  (awarded  contract);  Ford  &  Tapper,  $99. mill; 
Thomas,  Harmon,  Hickey  Bros..  $104,255;  Gould  Construc- 
tion Co..  $104,176;  Koss  Construction  Co..  $124,100;  Bates  & 
Rogers  Co..  $119,133;  Missouri  Construction  &  Ballast  Co.. 
$117,500;  Midland  Bridge  Co..  $146,036.  Hedrick  &  Cochrane, 
Kansas  City.   Mo.,  have  charge  of  the  work.     Noted  Jan.   29. 

+(  Hilton,  Iowa — The  Board  of  Supervisors  of  Clinton 
County  has  awarded  the  contract  for  the  construction  of 
wooden  bridges  in  the  county  to  W.  S.  MITCHELL,  Dewitt, 
Iowa-      There   were    two    other    bidders 

Iowa  City,  Iowa — It  is  reported  that  the  city  and  the 
Board  of  Supervisors  of  Johnson  County  are  considering  the 
construction  of  a  new  bridge  over  the  lows  River  west  and 
south  of  the  State  University  of  Iowa  campus.  The  estimated 
cost  of  the  bridge  is  from  ?5o,000  to  $60,000,  and  the  ques- 
tion will  be  submitted  to  the  voters  at  the  regular  tall  elec- 
tion,   unless    It    is   decided    to    call    a    special    election    earlier. 

+Knovviiie,  Iowa — (Official) — The  Board  of  Commission- 
ers of  Marion  County  has  awarded  the  following  contracts 
tor  the  construction  of  bridges  and  culverts  FEDERAL 
BRIDGE  <'<'..  Mes  Moines,  [owa,  at  J17.976,  for  11  steel 
bridges;  MARSH  ENGINEERING  <  'i  >  .  I  >es  Moines  Sis  Too 
for  12  culverts;  THOR  CONSTRUCTION  CO  Cedar  Falls, 
Iowa,  $5888,  for  12  oulverts,  and  to  A  PHELPS,  Knoxvllle, 
$14,115,  for  27  culverts  The  Engineer's  estimate  for  all  the 
work  was  $60,275.  W.  O  Price  Is  County  Engr.  Noted  Feb 
26. 

♦Maaon   City,   Iowa — The   State    Highwaj    Commission   and 

the     Board     of    Supervisors     of    Cerro     Gordo    Count]      have 

awarded  a  contract  for  the  construction  of  H  bridges,  all  but 

concrete,   to   WILLIAM    HENKEL    Mason  City    -it 

$19,000.      The    cost    of    thl  ices    from     • 

each.     There  were  nine  ether   bidders, 

♦Vinton,     Iowa     The     Board     of     Supervisors     of     Benton 
County  has  awarded  contracts  tor  the  construction 
in   the  county  to  the   i<  >\\  a    BRIDGE  >  '<  i .   pes   Moines    tows 
and  ihe   WATER! !i  INSTRUCTION  CO.,   Waterloo,   lows 

st.  I'liui,  Minn.  Press  reports  state  that  the  Park  Board 
win   shortly   advertise    tor   bids   tor   the   construction   ol 

new     bridges     acres       lie      canal     at      I'halen      Park,     al     BJ 
mate, I    cost   of   $72,000       Pla  brldgei     were   prepared 

bj     Fred    Nussbaumer,    Supt     ol    Phalen    Park, 
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Valley,  Neb.— (Official)— Bids  will  be  received  until  noon, 
Apr  14  at  Omaha.  Neb.,  by  the  County  Clerk  of  Douglas 
County  for  the  construction  of  a  steel  bridge  across  the 
ElkhoVn  River  about  four  miles  northwest  of  Valley.  It 
will  have  one  240-ft.,  12-panel  pin  connected  truss,  a  16-ft. 
roadway  with  creosoted  wood-block  floor,  and  concrete  abut- 
ments. "  Frank    Dewey   is  County   Clk. 

^Independence.  Mo.  —  The  County  Court  of  Jackson 
Countv  has  awarded  the  contract  for  the  construction  of  a 
concrete  rib  arch  bridge  on  Blue  Ridge  Blvd.  at  Raytown 
over  the  tracks  of  the  Chicago.  Rock  Island  &  Pacific  Ry.  to 
the  MIXHOLLAND  CONSTRUCTION  CO..  Kansas  City,  Mo  at 
$9357,  of  which  the  railway  company  will  pay  $4000.  Noted 
Feb.  'l2. 

+  C'anieron,  Tex. — The  Commissioners  Courts  of  Milam  and 
Robertson  Counties  have  awarded  the  contract  for  the  con- 
struction of  the  Wildcat  and  Port  Sullivan  Bridge  across  the 
Brazos  River  to  AUSTIN  BROS..  Dallas,  at  $35,882.  The  J. 
C.  Feild  Engineering  Co..  Denison,  Tex.,  has  charge  of  the 
work.      Noted    Jan.    29. 

Hobart.  Okla.— The  Board  of  Commissioners  of  Kiowa 
County  has  rejected  all  bids  received  for  the  construction 
of  nine  steel  bridges.  Nos.  173  to  1S1  inclusive,  and  new  bids 
will   be   received   until   Apr.    2. 

XRaton,  N.  M. — The  State  Engineer  has  awarded  a  con- 
tract for  the  erection  of  a  steel  bridge  over  the  Vermejo 
River  at  Raton  to  the  M.  F.  LEVY  CONSTRUCTION  CO.,  Den- 
ver, Colo.,  at  $8775.  Other  bidders  were:  The  Missouri  Val- 
ley Bridge  &  Iron  Co.,  $9692;  the  Pueblo  Bridge  Co.,  $11. 700. 
S  E  Pelphrey,  $11,978,  and  the  Midland  Bridge  Co.,  J1ZJ47. 
The  bridge  will  be  130  ft.  long  with  concrete  floor  and  abut- 
ments.     James   A.    French    is  State    Engr. 

+  Montesano,  Wash. — The  Board  of  Commissioners  of  Che- 
halis  Countv  has  awarded  a  contract  for  building  the  ap- 
proaches and  substructure  of  a  bridge  over  the  south  bay 
channel  of  Gravs  Harbor  to  the  GRAYS  HARBOR  CON- 
STRUCTION CO.,  Montesano.      Noted   Jan.    29   and   Feb.   1.2. 

+Portland,  Ore. — The  Puget  Sound  &  Willapa  Harbor  Ry. 
has  awarded  a  contract  for  the  construction  of  bridges  along 
the  line  from  Firdale,  Wash.,  to  Raymond.  Wash.,  to  OrUirl- 
RIE,    McDOUGAL    &    CO.,    Portland. 

Los  \ngeles.  Calif. — Bids  will  be  received  until  Mar.  23  by 
the  Board  of  Supervisors  of  Los  Angeles  County  for  the  con- 
struction of  two  bridges  on  the  Malibu  Road,  over  Topango 
and  St.  Inez  Creeks  in  the  Santa  Monica  District. 

Redding,  Calif. — The  City  Trustees  have  accepted  the 
plans  of  A.  B.  Saph,  Oakland,  Calif.,  for  a  bridge  across  the 
Sacramento  River  at  Reid's  Ferry  for  the  State  Highway. 
The  bridge  will  cost  about  $45,000  and  the  approaches  about 
$15,000  more.  The  structure  will  be  of  concrete,  with  five 
100-ft.   spans.     Noted   Mar.   5. 

+  l(.  d« City,  Calif.— (Official)— The  Board  of  Super- 
visors of  San  Mateo  County  has  awarded  the  contract  for  the 
construction  of  a  bridge  on  the  La  Honda-Gregono  Road  to 
A.  MATTSON,  San  Bruno,  Calif.  There  were  three  other  bid- 
ders.     Noted   Feb.   26. 

+«anta  Barbara,  Calif. — The  Board  of  Supervisors  of  Santa 
Barbara   County   has   awarded    the   contract   for   the   construc- 
tion of  a  reinforced-concrete  bridge   over  Rincon  Creek   to  the 
CALIFORNIA      ORNAMENTAL      PRESSED      BRICK      CO.,      2olb 
rson  St.,  Los  Angeles,  at   $7772.     Noted  Feb.   26. 
Toronto,  Ont. — It   is  reported   that  bids   will   soon   be   asked 
by    the    Board    of   Control    for   the   construction    of   the   super- 
ure   of  a   reinforced-concrete   bridge   over   the   tracks   ot 
the    Grand    Trunk     Ry.    at    Strachan    Ave.      H.    C.    Hocken    is 
Mayor    and    Chn.    of    the    Bd.    of    Control. 

WATER    SUPPIiT— IRRIGATION 
Morton,    Mass. — The  contract   for   furnishing   500,000   lb.   of 
astiners   for   the   sewer   service   has  been   awarded    to   the 
GIBBY    FOUNDRY    CO.,    at    2.496c.    per    lb.    I>.    Frank    Doherty. 
Tremonl    Bldg;.,   is  Supt.  of  Supply  Dept. 

U,-w... .„!!,.  Mass.  The  Installation  of  3000  water  meters 
|H    un(ii  Hiram    A.    Miller,    8    Beacon    St.,    Bos- 
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*+Hnr(f.,rii.   conn. — The    Board    ot    Water    Commissioners 

ract  for  i  oi <    Mo     j,   i  ti  uotlni    a 

rvolr,  to  FREDT.    LEY    Ac 
,-,,  [0,028.      Note, i   Mar.   12. 

Wen    \i.rk.    n.    t.     (B ir rooklyn)     Bids    will    be 

i     Water  Supply,  i  la     ana 

Elect  i  loll  v     until    2   p.m  .      [ai  ni      ira  ter    mams   In 

trui  i    conned betwi    ■ 

■ Iul(    "I    t  he    lirooklyn 

Watervllet,   N.   \.      \t    B   recent   election,   bond      tot       19'  

..-,    of   a    municipal    water   sys- 

+  \,.,,,rk.  \.  .i.     til    Board  "i    Woi 

i    II'  IN    PIPE  &    PI  IUNDRT 

CO  '      I  ,     New     York       N      V   .  0,     fOl     C  I.     Pipe 

b  for  the  hlgh-pi  ■  Bid 

toted   Mfl  r.  5. 

IVan    Bnnwlek,   l».  J 

im|ir>.v.  menl    of   the    -.-.  atei    ■}    tem       i:  i  Imati  d 

laplnwall,   Peon.     Bid      ■■  111    b<     rea  Ivi  d    by  R     i 

Borough  Clk  .  u t.  •  1 1   Mar    23  Tor  the    •• 

..,.i 

k  i  ...  ni r.  ....      (l  iffli  i  .i  i     Bid      ■■  ni     i"     ri  •  ■■  i ■  •  'i     bj 

■  ii    |    p.m.,    Mai     "i.   for   watt  r-works 

+  llultlr,,.,re.      11.1.        'II  I      I. >>       I  lie 

i .'.  .i    i,      i  hi 

.ii' 

tod    Mar.    12, 


Harrisonburg-,  Va. — Bids  were  received  by  the  Town  Coin, 
ell,    Feb.    18,   for   the  construction    of   a   5,000,000-gal.    reservol' 
to   be   built   in    the   northwestern    section    of   the    town,    as  fo: 
lows:      M.    Applegate    &    Co.,    Manassas,    cost    plus    10%;    Pled* 
mont    Construction    Co.,    Charlottesville,    $17,700;     West    Pen 
Construction     Co.,     West     Kensington,     Penn.,     $15,376;     K.    Ilk 
Black    &   Co.,    Richmond.   Va.,    $19,950;    E.    Purcell    &    Co.,    Hal 
risonburg,   $17,500;   T.    E.   Bond  &   J.   R.   Mitchell,    $14,477;  J.  M 
Derrow,  Morgan  Park,  111.,   $16,740.     Noted   Feb.   5. 

Mooresville,    N.    C. — Bids    will     be    received    by    the    Tow' 
Commissioners    until    Mar.    24    for   laying    about    four    miles  dl 
c.i.  water  mains.     Adlai  Osborne,  Charlotte,  N.  C,  is  Engr. 

Tuskegee  Institute,  Ala. — See  item  under  Light,  Heat  ant 
Power. 

Tunica,  Miss. — Plans  are  being  prepared  by  Fairbanks  11 
Co.,  New  Orleans,  La.,  for  the  construction  of  a  water  syfj 
tem   at   Tunica   to   cost   $10,000. 

Abbeville,  La. — Bids  will  be  received  by  Adolph  Brasseu. 
Mayor,  until  Mar.  26,  for  the  enlargement  of  the  water  an 
light  plant.  Harold  Raymond,  New  Orleans,  is  Engr.  Note 
Feb.   26. 

Cincinnati,     Ohio — (Official) — Bids     will     be     received     unt|J 
noon.     Mar.     23,     for    c.-i.    pipe    and     special    castings    for    thl 
water    system.       Philip    Fosdick    is    Dir.    of    Pub.    Her.      Note 
Mar.    12. 

Cleveland,    Ohio — Bids    will    be    received    by    the    CommhjJ 

sioner   of   Purchases   until    Mar.    29,   for   two    shields    for   a   It  i 

in.    lake    tunnel   and    for    valves    for    the    Water    Department.    1 

Dayton,    Ohio — The    construction    of    a    reservoir    near    trrj 

Dayton    State   Hospital   is   under   consideration. 

Zanesville,     Ohio — The     City     Council     has     authorized     tl  I 
Director  of  Public  Service  to  have  plans  prepared  for  the  cor 
struction  of  a  mechanical  filtration  plant. 

Crown  Point,  Ind. — Bids  will  be  received  by  Howell  "\i 
Parry,  City  Clk.,  until  Apr.  6,  for  laying  wooden  water  main 

Wyandotte,  Mich. — A.  S.  McClennahan,  Supt.  of  the  Wat« 
Works  will  prepare  plans  for  altering  and  enlarging  tl  j 
present  water  system. 

Galeshurg,  III. — The  town  is  considering  the  expenditui  ' 
of  $75,000  for  the  enlargement  of  the   water  system. 

Saginaw,    Mich. —  (Official) — The    City    contemplates    ere. 
ing    a    new    water    filtration    plant    at    an    estimated    cost  ■ 
$700,000.      Herman    H.    Eymer,    Saginaw,    is   City    Engr.      Note  \ 
Oct.    30. 

4-Farniington.    111. — (Official) — The    contract     for     improve 
ments    to    the    water    system,    including    one    McGowan    triplt 
pump,  one  700-gal.  centrifugal  fire  pump  and   two  electric  mi 
tors,    has    been    awarded    to    the    WESTERN    PUMP    ■&    ENG 
NEERING    CO.,    Chicago,    111. 

We.Ntfield,  III. — Bids  will  be  received  by  the  Village  Boaii 
until  1  p.m.,  Mar.  26.  for  furnishing  c.-i.  pipe  and  special 
W.   R.   Paige,    Terre   Haute.    Ind.,    is   Engr. 

+  Moline,   111. —  (Official) — The   contract   for   a   10,000, 000-gal 
Corliss    crank    and    flywheel    high-duty    pumping    engine    h, 
been   awarded    to    the    EPI'ING-CARPENTER    CO.,    Pittsburg 
Penn.      Noted    Feb.    12. 

Lake    Mills,    Wis. — Bids    will    be    received    until    Mar.    2  1, 
the    office    of    the     City     Water    and     Light     Commission,     fi 
laving  15,000  ft.   of  water  main  extension.     B.  C.   Engsberg  I 
Supt. 

+Dorclic»<ter.    Neb. —  (Official) — The    contract    for    the    con 
struction  of  a  water  system   has  been   awarded   to   the  ALAM 
CONSTRUCTION   Co..   Omaha,    Neb.,   at   $13.0110.      M.   M.   Wall 
Clk.      Noted    Mar.    5. 

+Gerlng,     Neb. — The     contract     for     constructing     a     wat 
works    system    has    been    awarded    bv    the    Village    Council 
the     ENTER-MOUNTAIN      IIRIDGE     *     CONSTRUCTION     Ci 
Tecumsen,    Neb. 

Lewlstown,  Mont. — The  city  is  considering  an  expenditu 
of  $90,000  for  rebuilding  the  gravity  pipe  line.  Noted  No 
20. 

BroivnniHiil,  'lex.  The  Oit\  Council  has  decided  to  exter 
and   Improve    the   water   system. 

Tlmpson.    Tex The    City    Council    contemplates    the    coil 

struction  of  a  water  plant  and  system  to  cost  $17,000, 

Cordell,  okla.  (Official)  The  Benham  Engineering  OB 
Oklahoma  City,  Okla.,  Ims  been  retained  l>y  the  City  Count 
to  prepare  plans  tor  the  cn  tension  of  the  water  system  i 
Cordell.     Estlmati  d   cost,   $50, 

Tnlaa,  Okla.  Plans  have  Keen  prepared  hv  Luke  L.  I  In 
lard,  Supt.  Water  Wks..  I'nr  the  ennstiuol  i,,M  ,,r  i  reserve 
to    have    a     capaclt)     Of     lo.50n.non    l;.,|.        Estimated     cost.     $2i 

lino 
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mill      ol    main   canal,      .1     How  no    Is   Sec>     of   the    District 

Drawley,    Calif. —  Wntei     Compnni     No     12    will    construj 

can  il     in. 1. 1     the    I mini  v     hue    to    Ihe     head    of    lh,-    '!'.,,„  ,,  ,, 
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Santa  Ana.  Calif. — The  city  will  spend  $63,000  for  the  ex- 
ension  of  the  water  system  ar.d  the  installation  of  an 
miliary   pumping   plant.      S.    E.   Finlay    is   City    Engr. 

Venice,  Calif. — Abbott  Kinney  contemplates  installing  two 
urce  pumps  with  a  capacity  of  12,000,000  gal.  per  day  in 
is   pumping    plant. 

Whittier,  Calif. — The  Orchard  Dale  Water  Co.  contem- 
lates  an  expenditure  of  $20,000  for  the  improvement  and 
xtension    of    its    water    system. 

Preston,  Ont. — Plans  are  being  prepared  for  the  improve- 
lent  and  extension  of  the  water  svstem  at  Preston.  H.  C. 
Ildgar    is    City    Clk. 

Weyburn,  Sask. — The  City  Council  is  considering  the  con- 
duction of  a  dam  across  the  Souris  River.  George  Ross  is 
•ity  Clk. 

SEWERS 

.  Boston,  Mass. — The  State  Board  of  Health  has  reeom- 
lended  the  construction  of  a  joint  sewer  to  be  installed  by 
He  South  Metropolitan  Sewer  District  and  Wellesley,  from 
le  Welleslev-NeedhaTi  line  to  the  Neponset  Valley  sewer  in 
Test  Roxbury.      Estimated  cost,   $347,476. 

Nevr  Haven,  Conn.  (Official). — Bids  will  be  received  by  F.  L. 
'ord.  City  Engr.,  until  Mar.  24.  for  sewer  construction  in 
•ront  St.  and  Middletown  Ave.  Estimated  cost,  $45,000. 
|  Oted  .Mar.  5. 

I  .if -I' inn <in t.  N.  Y. — Bids  will  be  received  by  the  Board  of 
I  illage  Trustees  until  Mar.  23,  for  the  construction  of  two 
ewer   systems.      Eugene    D.    Wakeman    is   Village   Clk. 

New  York,  N.  Y. —  (Borough  of  the  Bronx) — Bids  will  be 
sceived  by  Douglas  Mathewson,  Pres.,  Borough  of  the  Bronx, 
I  ntil  Mar.  25,  for  sewer  construction  in  Webster!  Ave., 
|-om   Wendover  to  Tremont  Ave. 

Newark,  N.  J. — Bids  will  be  received  by  the  Passaic  Valley 
ewerage  Commissioners  until  Apr.  14,  for  constructing  See- 
on  13  of  the  main  intercepting  sewer.  John  S.  Gibson  is  Clk. 
f   the    Comn. 

Bids  were  received  Mar.  10,  by  the  Passaic  Valley  Sewer- 
ge  Commissioners  for  constructing  the  Newark  Bay  pump- 
lig  station,  part  of  Sect.  5,  as  follows:  G.  H.  Atkinson  &  Co., 
)  West  St.,  New  York.  $374,056;  New  York  &  New  Jersev 
onstruction  Co.,  Newark,  $377,910;  Booth  &  Flinn,  Ltd.,  Pitts- 
urgh.  Penn..  $417,290;  A.  L.  Guidone  &  Co.,  131  East  23d  St., 
ew  York.  $417,765.  Noted  Feb.  19. 
Princeton,  N.  J. — The  Borough  Council  will  receive  bids 
Intil  Mar.  24  for  the  construction  of  sewei's  in  Prospect  Ave. 
il  Murray  Place.  The  Superintendent  of  Public  Works  has 
Irepared    plans. 

I    +Sernnton,    Penn. —  (Official) — Bids    were    received    by    the 

layor    and    City    Controller,    Mai-.    11,    for    sewer    construction 

h  follows:      (a)    sewer    in    Linden    St..    (b)    sewer    in    the    Pine 

Irook    section;    Mathias    Stipp,    (a)    $71,794;    (b)    $72,984;    F.    J. 

'Hara,    (b(    $75,600;    Cantrell    Construction    Co.,    la)     $111,900; 

i    -'2.756:    S.    D.    Martino,    (a)    $73,945:    (b)    $74,764;    FREDA- 

ARLUCCI    CO.,    (a)    $67,990;    lb)    $67,753    (awarded    contracts): 

lartin  &  Stewart,   (a)   $75,500;   (b)   $76,000.     Noted  Feb.  20. 

Ilaltimore,    Hid. —  (Official) — Bids    were    received    Mar.    9    by 

-    Si  wcrage  Commission   for   Sanitary  Contract  No.   131,  con- 

ructing   lateral  sewers   in    District    43-A.    from   Carozza   Bros. 

I  Co.,  305  East  Preston  St.,  $sn..xs0;  Gallagher.  Boyle  &  Brvan. 

!28    West    Saratoga   St.,   $S2,7r,l;    Ryan    &    Reilly,    Union    Trust 

lldg..    $,S2.S4!I;    Smith    ,V     Rugylos.    521     East     2i'th    St.,    $S3,517; 

IcCarthy  ,v  O'Herron.   14   West    Oliver  St..    $SN.5r.S.      Calvin   W. 

lendrick    is    Ch.    Engr.      Noted    Feb.    5. 

I     (Official) — Bids   will    be    received    bv   the   Board    of  Awards, 
It   the    office    of    the    City    Register,    until    11    a.m.,    Apr.    1,    for 
Unitary    Contract    No.    12::.    constructing    lateral    sewers    and 
louse    connections    in    District    N'o.    7.      Calvin    W.    Hendrick    Is 
li.   Engr.   of  the  Sewerage  Comn. 
Frankfort,  Mil, — See   Item  under  Streets  and    Roads. 
Bockvllle,    Mil. — The    city   contemplates   the    lnstallatlc      of 
Bwer  system. 
[Huneflelil,   W.   Va. — Bids   will   be   received   by   the   Board    of 
tTair-s  until  Apr.  31,  for  the  installation  of  about   17,000  ft.  of 
sewers.    .1.    T.    Alters    is    Audr. 
MooreRvlllc,  N.  c. — Bids  will  be  received  by  the  Town  Oom- 
llssinncrs  until  Mar.  27.  for  about  nine  miles  of  sanitary  sew- 
«.      Adlal    Osborne,    Charlotte,    N.    C,    is    Engr. 
Athens,  tin. — Tin-  sewer  system  will  be  extended   to  the  sec- 
Ion   of   the   city    developed    by    the    Georgia    Improvement   Co. 
I    W.    Harnett    is   City    Engr. 

Augusta,   (in. —  Plans    are    being    prepared    by    Nisbet    Wlng- 

omr.    I'uli    Wks..   for  i-hantiim    the  course   of  the  sewers 

Ihlch   emptv    Into    the    river   at    llth.    11th,    Eight!)    and    Second 

It).     Estimated    cost,   slim. 

Ilrnilciitnv,  ii.  Kin.  Plans  are  bciny  prepared  by  C.  F. 
Irusb,  City  Engr..  for  the  construction  of  a  sewer  system 
li  cost    $10,000        Noted     I  ie,       is. 

■f  \\  inn  Inilii.    Fin. — The    eitv    b;n    awarded    the    contract    for 

lie  lust.-ill.-itl !    a    municipal    sewer  svstem    to   the  .1     B.    Mc- 

RAIiV    CO.,     Mtanta,    Ga        Noted    Sept.    26. 
TiiNki-uo-    Institute    Ma — See    Item    undei     Light,    Meat    and 

llieksun,    Tcini .--  Tile    city    contemplates    mi    expenditure    of 
il    I  he    in:  ta  llatlon    of  .>    hi  wer  i 

I    +<  oIiiiiiIiiih,  uiiin     Tin     i  ■. i      i    •  ontrol   has  awarded   the 

i    for  the  Installation  <>r  the  Livingston   Ave    sewer  to 
t     RYERSON,    ,,i     (29,161. 

■  ill      I I      bj      S       W        Mali:, It  v. 

Apr.   '.',   '  onstruction   In 

■du        1 1  eets. 

fenatorla,   Ohio— The   state    Board   of   Health    haa   approved 
"i     toi    the  construction  of  a  sewage-disposal  plant 
I  Imated  cost.  | Latshaw        ( 

■»w Ohio     Bid      win    be    r< i\,-,i    bj    .1.    W.    Flaugher, 

r.  Pub,  Soi.  .until   Apr.  8,  for  storm-sewer  construction,  and 
'it    \|o     ,.  fot      ewagi    ii-  itmenl   works      Emmet   Swi 

Cll  In 


*  Angola,  I  ml. —  i  Official) — Bids  will  be  received  bv  Roy 
Hirst.  City  Clk..  until  1:30  p.m.,  Apr.  9,  for  the  construction 
of  sewers  for  the   North   Side.   C.   F.   Powers  is  City  Engr. 

Greeneastle,  Iml. — Preliminary  plans  are  being  prepared 
by  Alex  Lane,  City  Engr.,  for  the  installation  of  a  sewer 
system    and    sewage-disposal    plant 

+East    Moline.    III. — The    contract    for    the    installation    of 
sewers    in    the    Watertown    addition    of   East    Moline.    has    been 
awarded    to    the    MOLINE    HEATING    &    CONSTRUCTION    CO 
Moline,  at  $13,600.     Noted  Mar.  12. 

Kenosha,  Wis. — Plans  have  been  prepared  bv  B.  C.  Bren- 
n,an.  City  Engr.,  for  the  construction  of  a  sanitary  sewer  along 
the   Pike   River.      Estimated    cost,   $60,000. 

{•Milwaukee,  Wis. — The  Board  of  Public  Works  has 
awarded  to  contract  for  the  installation  of  a  sewer  in  Hum- 
boldt Ave.,   to  JOHN  BOWLER,   Milwaukee,  at  $14,500. 

Superior.  Wis. — Bids  will  be  received  bv  the  Board  of  Pub- 
lic \\  orks  until  Mar.  23  for  sewer  construction. 

+Davenport.  Iowa — The  contract  for  the  construction  of 
about  IS. 000  ft.  of  6-  to  15-in.  sewers  in  the  13th  District, 
has  been  awarded  to  D.  E.  KEELEE,  Davenport,  at  SIS, 208. 
Noted  Mar.   5. 

+Sioux  City,  Iowa— The  City  Council  has  awarded  con- 
tracts for  constructing  sewers  in  (a)  Lafayette,  22d  and  21st 
IW-  <\'!r1,,(b)  Co"1'1.  25t".  Wall.  22d  and  26th  Sts.,  to  CADY  & 
SA\  ONELL,    Sioux   City,   at    (a)    $13,467   and    (b)    $9531. 

Wausa.  Neb. — Plans  are  being  prepared  for  the  installa- 
tion   of    a    sewer    system    in    Wausa. 

+  St.  Paul,  Minn. — The  City  Council  has  awarded  the  con- 
struction of  a  sewer  in  District  No.  1  to  the  ELKHoRN 
CONSTRUCTION    CO.,    Fremont.    Neb.,    at    $14,838. 

Fort  Benton,  Mont. —  (Official) — Bids  will  be  received  by 
the  city  until  Apr.  1,  for  the  construction  of  a  municipal  sewer- 
system.  Estimated  cost,  $33,000.  John  F.  Murphv  is  City 
Clk.     Noted  Feb.  19. 

Hannibal.  Mo. — The  construction  of  about  30,000  ft.  of 
sewers,  to  cost  about   $32,000,  has  been   proposed. 

+  St.  Louis,  Mo. —  (Official) — The  Board  of  Public  Improve- 
ments has  awarded  contracts  for  sewer  construction  as  fol- 
lows: Glaise  Creek  sewer,  District  No.  9.  to  JOHN  Mc- 
MAHON.  St.  Louis.  S2S.090;  Salisbury  Joint  Sewer,  GEORGE 
G.  PREXDERGAST.  St.  Louis.  $42,322:  South  Gravois 
BROOKS  &   BCRKHAM,  St.  Louis,  $33,24  7.     Noted  Feb.  26. 

Bids  will  be  received  bv  the  Board  of  Public  Improve- 
ments until  Mar.  20  for  sewer  construction  in  Glaise  Creek 
Sewer  District  No.  S.     E.  R.  Kinsey  is  Pres.  of  Bd. 

Chehalis,  Wash. — The  City  Commission  is  considering 
plans  for  the  construction  of  a  trunk  sewer  in  Prindle  St. 
Estimated  cost,   $30,000. 

+  IIaiiford,  Calif. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  CHAMBERS  &  HE  A  FY, 
Oakland,  Calif.,  at  $74,637.     Noted  Feb.  19. 

+  I,os      Angeles.      Calif. —  (Official) — The    Board      of      Public 
Works   has   awarded    the   contract   for   ihe    construction 
Arroyo    de    La    Brea    storm-sewer    svstem    to    R.    C.    LOWELL, 
22S    West    Lemon    Ave..    Monrovia.    Calif.,    at    $662,063.      Noted 
Feb.  12. 

Medicine  Hat,  Alta. — Plans  are  being  prepared  bv  A.  K. 
Grimmer,  City  Engr.,  for  the  extension  of  the  sewer  system 
at  a   cost   of   $S0,000. 

«.  VRH  \<;E 
New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — ■ 
Bids  will  be  received  until  noon.  Mar.  2  1.  bv  J.  T.  Fetherston 
Comr.  Street  Cleaning,  Municipal  Midi;..  Borough  of  Man- 
hattan, for  the  construction  of  a  running  and  dumping 
at  the  foot  of  Stanton  St.,  East  River,  and  at  the  foot  of 
West   134th   St.,   North    River. 

Hunting-ton,  AY.  Vn. — The  city  will  award  a  contract  soon 
for  the  construction  of  the  proposed  garbage  incinerator. 
A.   B.  Maupin  is  City   Engr. 

KnoYviile,   Tcim. — The   citv    plans   to   construct    a    garbage 

crematory.  John  W.  Flenniken  is  Comr  street  ,1,  ming  and 
Pub.   Impvts. 

Toronto,  Ont. — The   Public  Works   Commission   is  consider- 
ing the  construction    of   temporary   incinerators   for   thi 
and    west    end    sections    of    the    city.      Estimated    cost,    $74,000. 
H.  C.  Hocken   is  Mayor  and  Cbn.  Bd.  of  Control. 

+WIndaor,  Ont. — The  city  has  awarded  the  contract  to 
the  Toi;. into  FURNACE  &  CREMATOR?  CO.,  Toronto.  Ont., 
for  the  construction  ot   a   garbage  crematory,  at    $23,700. 

STREETS     \M>    ROADS 

lioston,  Mass.  -The  following  bids  were  received  by  tin- 
State    Highwaj    Commission,    16    Ashburton    PI.,    for    building 

and  paving  with  wood  block  a  section  of  highway  in  Swamp- 

w       M.-Donougb    en,    $02.. ,13;    David    .1.    Sheehan    S    Co., 

166,647:  I'olemau  I'.ros  .  $i;:i..,v.i:  I, .mo  Construction  Co.,  $67.- 
844;  Boston  Pavlnp  Co.,  $7:i.7'.>7:  It.  F  Hudson,  676,494  F  E. 
Ellis,   896,196,   and   Michael    Russo  &    Co.,   $97,683. 

■flliirtfonl.  Conn. — Contracts  for  the  construction  of  stale 
road    work    have    heeti    awarded    l,y    the    Htghwa}    1'ommi- 

Charles  J.    Bennett,  as    follow  s; 

Bl  OOM  I J  n.    about     6176     lln  ft      native    Bton  i     con- 

struction on  the  Wauregan  Road,  to  the  AHERN  CONSTR1  • '- 
tion  ni,   Wllllamantlc,   i 

Litchfield,    about  native    stone    macadam    con- 

struction on  the  Torrlngton  Road,  to  John  DE  MICHI1  I  8 
hko.   Torrlngton,   Conn 

Torrlngton.   aboi  native  stone   macadam   con- 

struction on   the   New    Hartford   Pool,  to  JOHN   DE   MICH1EL 

&     1 '.  I ;  ■  >.,    Toi  i  Noted    Mar.     12 

New  York,  \.  \.  -(Borough  of  the  Bronx) — (Offlolal)  ■ 
Bids   \\  ill    be    receh  ed    bj     i  touglas    \i a  th<  >• 

ii  of  the  Bronx,  until  10:80  a.m..  Mar  86  for  the 
following  work:  Furnishing  and  delivering  160,000  gal  ,-r 
coal   tar  road   oil:   repairing  sheet  asphalt   pavement   and   Bet 

ii,  in  the  Bronx;  Improvli  rth  St  from  White 
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Plains  Ave.  to  Oakley  Ave;  improving  Beacon  St.  from  Rose- 
dale  Ave.  to  Beach  Ave.;  improving  East  141st  St.  from  Park 
Ave.  to  Rider  Ave.;  improving  Chatterton  Ave.  from  Vir- 
ginia  Ave.   to   near   Zerega  Ave. 

(Borough  of  Brooklyn) — (Official) — Bids  were  received 
Mar  12  for  the  construction  of  walks  in  the  Brooklyn  Botan- 
ical Gardens  as  follows:  J.  H.  Sullivan  Co.,  20  Lake  St., 
Brighton,  Mass.,  J25.176;  Fairfield  Landscape  Nurseries  Co., 
103  Park  Ave.,  New  York;  $2S,104;  Frank  J.  Gallagher,  490 
Park  PI.,  Brooklyn,  $24.056 ;  Borough  Asphalt  Co.,  1301 
.Metropolitan  Ave..  Brooklyn,  $22,020;  Di  Manna  &  De  Paola, 
2336  Cancelling  Ave.,  The  Bronx,  $21,696;  Norton  &  Gor- 
man Construction  Co..  303  Douglas  St.,  Brooklyn,  $22,387, 
Henrv  E.  Kordes,  243  Moffatt  St..  Brooklyn,  $22,142;  Charles 
.Mead's  &  Co.,  165  Broadway,  New  York,  $29,799.  Noted 
Mar.    5. 

Troy,  N.  Y. —  (Official) — Bids  will  be  received  by  the  Board 
of  Contract  and  Supply,  until  11  a.m..  Mar.  20,  for  improving 
Adams  St.,  from  River  St.  to  Second  St.  John  J.  McLaughlin 
is  Secy. 

Belleville,  X.  J. — The  Board  of  Chosen  Freeholders  has  ap- 
proval plans  for  the  widening  and  improvement  of  Washing- 
ton  Ave.      The   estimated    cost   is    $18,000. 

+Jersev  City,  >'.  J.— ( Official)— The  contract  for  repaving 
Concord  St.  has  been  awarded  to  EDWARD  P.  O'NEILL,  5 ,6 
Newark  Ave..  Jersey  City,  at  97%  of  standard.  Another  bid- 
der was  Ralph  Sangiovanmi  at  99.75%  of  standard.  M.  Fagen 
is  City  Clk.     Noted  Feb.   26. 

Pennington,  N.  J. —  (Official) — All  bids  received  by  the 
Hopewell  Township  Committee,  Mar.  12,  for  the  improvement 
of  King  Georse  Road  have  been  rejected  and  new  bids  will 
be  received  until  Mar.  30.  D.  M.  Voorhees  is  Township  Engr. 
Trenton,  IV.  J. — The  County  Engineer  of  Mercer  County  is 
preparing  plans  for  the  improvement  of  the  White  Horse  Road 
with  bituminous  macadam. 

+Philndelphia,  Penn.— The  contract  for  paving  a  number 
of  str.-ets  under  Schedule  A  has  been  awarded  to  the  UNION 
PAVING  CO..  30th  and  Locust  Sts.,  at  $205, S15.  M.  L  Cook 
is   Dir.   of  Pub.   Ser. 

+  Scranton,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  a  macadam  road  in  Carbondale  has  been  awarded 
by  the  County  Controller  to  the  H.  B.  SPROUL  CONTRACT- 
ING CO..  15  North  Division  St.,  Scranton,  at  $1.  i9  per  .sq.yd. 
Other  bidders  were:  Gaynor  Contracting  Co.,  $1.83;  Richard 
Hopkins,  $1.89;  and  Hughes  &  Gardner,  $1.79  Charles  P.  Sav- 
age  is   County   Controller.      Noted    Feb.    26. 

+rniontoivn.  Penn.— (Official)— The  contract  for  paving 
Albany  Hill  Road  has  been  awarded  to  F.  J.  FOIE  Browns- 
ville, Penn.,  at  $20,446.  H.  Kisinger  is  County  Controller. 
Noted  Mar.   5. 

•fllaltimore,  Md. — The  contract  for  constructing  a  road  be- 
tween Federalsburg  and  Denton  has  been  awarded  by  the 
Slate  Road  Commission,  Garrett  Bldg..  to  the  CHESAPEAKE 
CONSTRUCTION    CO.,    Preston,    Md.,    at    $S2,006. 

+  The  contract   has  been   awarded   by   the   Board   of  Awards 
for  the  construction  of  a  sheet-asphalt  pa  voment^at :  the  recre 
ation   pier,   foot    of   Broad-way,   to   ~ 
Vernon  Ave.   and   26th  St., 

re?6fficial) — Bids   will   be   received   by   the   State   Road   Com- 
mission    Garrett    Bldg.,    until    noon.    Mar.    24,    for   construction 
of    the   'following    roads:     For    7.NS    miles    of    road    in    Allegan 
2  25   miles  in  Baltimore   County;    5.49   miles  in   Carroll 
County:    3.37    miles    in    Garrett    County;    five    miles   in   Howard 
Count''      2  64    miles   in  Hartford    County,   and   for  four  miles   in 
gton   County.      O.    E.    Weller    is   Chn. 
Frankfort,    Md. —  (Official) — Bids    will     be     received     about 
Apr     15     for  14,500   sq.yd.  of  street   paving,   concrete  curbs  and 
sidewalks    and    about    0.65    mile    of   storm    water    sewer.      The 
I    i  ost   is   $57,000.      R.   H.    Boynton    is   City   Engr. 
Jacksonville.  Fin.— Bids  will   be  received   by  the  Committee 
,.,,     Public    Works,    of    the    Hoard    of    lliiml    Trustees,    until    7:30 
,,.  for    paving    various    slit-.'-    with    brick.      L.    D. 

Smoot  is  Comr, 

+  i,.-.-xi.nrg.  Fin.— The  contract    to.    layir.*10,000  sq.yd    of 
: 1 1  k s    has    been    awarded    to   W.   A.    McNALLY, 



s(    Petersburg;,  Pin.     The  City  Commissioners  have  author- 
paving     ol      Eighth     St.    South,     hetwee,,     s  i  \- 1  h    and 
Beventh  Aves.,   with  brick.     J.  O.  Spencer  is  City   Engr. 

♦  Tannin.     Fin. — The     contract      for     paving     a     number     of 

i,       been  awai to  the  B    M.  HUDSON  CO.,  Atlanta, 

Ga.,  at    $125,000. 

Green* I,    Miss. —  (Official)— Bids    will    be    received    until 

A.,r    ,  |  if  21.6   mill  s   "i    gi  a  •, .  i    ,  oad   on 

[ppl    Po   .    i  o  ol,   l.etlore  County.     A.  R.  Bew  is  Clk. 

Hi-    <|uin.->.    l,„.       (Official)       All    l.iils    receive, 1,    Mar,     10,    tor 

i  ;  i    oi    concreti    sidewalk  and    1 1  1,480  ft. 
.   .  n    rejected    as   excessive.     T.    II.    Mandi  II, 
r      Noted   Feb.   19. 

Unheret,  Ohio-     (Offl   lal)      i    'i      -mi ired  bj   thi    Vll- 

i   untn   noon,    .in      !7,   tor   Improving  <  leveland  St. 

from  thi    i   i   I    corpori n    lln<    and    Tenney   St. 

,,.i,     ||     to  Main   St.     C.  Q     \   chenbach    la  Clk. 

BellnJre,   Ohio-   (Official)     Bldi    received    War     10,    lor    re- 

,  |oui    pll  •  ■ .    ha  ■  •     been    rejei  ted    and    I  he    work 

T..,n   I,,  i    .  lampbi  n   la  Tov  li   hip  <  Ilk,  Noted 

I  In.  IiiiiiiII.    OhlO  i',e,l    by    the 

I,,,,,  lor   of    Publli  mtll    i n.    Mii     24,    tor    Improv- 

ing tin-  slide  on  '  no  St.,  between  Nixon  and 

;:,,,     Dy  driving  timber  pll<         Plait     are  on   file   with 

i  ■•  pt,  of   Cub    Ber,     PI i ■'•■  dli  k   la   I  >Ii 

+<  iiieiiinnil,  Ol ''"        ''  trai >>'<i   paving 

I  to  D    P.  I--'  ILBY,  :  .i    lei    Pari     Ohio,  at  $22.- 

.  .  |  oted    i'  b     1 1 

.;    i.      thi     Board    of   I  !ount  y 

Comm  '    '  tor  the  rei f  the  Col 

from    Miami    Bridge    to    Blue    Rocl      I'll.,     under 
No.    COC.      All.'  it     Id  lull  ii  .li     i      '   II. 


ANDREWS    CO..    Mt. 
$10,644.      John   Hubert   is   Acting 


B.  Johnston,  Cll. 
25,  for  draining 
block     or     shet 


Cleveland,  Ohio — (Official) — Bids  will  be  received  by  thi 
Commissioner  of  Purchases  and  Supplies,  until  noon,  Ma:] 
27,  for  furnishing  road  oil  for  the  division  of  parks.  Speed 
fications  are  on  file  with  the  Commissioner  of  Parks,  Rooi 
314,   City   Hall. 

Fremont,  Ohio — County  Engineer  Schepflin  is  pn-parin 
plans  under  the  direction  of  the  State  Highway  Commissions! 
for  paving  a  road  in  York  Township,  a  distance  of  3  Vz  milei 
Lorain,  Ohio — (Official) — Bids  will  be  received  by  the  Di 
rector  of  Public  Service,  until  noon,  Mar.  25,  for  improvin 
East  34th  St.  from  Broadway  to  Elyria  Ave.,  and  Ninth  s 
from  Broadway  to  a  point  132  ft.  easterly.  L.  B.  Johnsto 
is   Clk. 

Lorain,  Ohio — Bids  will  be  received  by  L. 
of  the  Board  of  Public  Service,  until  Mar. 
curbing  and  paving  with  vitrified  brick, 
asphalt,  East  34th  St.  and  Ninth  St. 

Mt.  Vernon,  Ohio — W.  H.   Hearn,  Mt.  Vernon,   was  low  bid  t 
der    at    $21,800    for    brick    and    $16,000    for    concrete    for    pavin 
Coshocton  Ave. 

Newton  Fulls,  Ohio — (Official) — Bids  will  be  received  bj 
Henry  A.  Herbert.  Village  Clk..  until  noon.  Mar.  24,  for  tti 
improvement  of  Charleston  St.,  from  the  West  Corporatic 
Line  to  the  W.  L.  covered  bridge,  with  macadam. 

Wnuseon,  Ohio — (Official) — Bids  will  be  received  by  tl 
County  Auditor,  until  1  p.m.,  Mar.  31,  for  three  roads.  W.  V 
Ackerman    is    County    Audr. 

Indinnn — (Official) — Bids  will  be  received  as  follows  fc! 
various    road    improvements: 

Apr.  7,  at  English,  by  the  Commissioners  of  Crawfor 
County  for  the  construction  of  a  road  in  Liberty  Townshi 
J.  B.  Enlow   is  the   Audr. 

Apr.  7,  at  Marion,  by  the  Commissioners  of  Grant  Count 
for  the  construction  of  four  roads  in  Center  Township.  E.  I 
Kimball    is   the  Audr. 

Apr.  7,  at  Delphi,  bv  the  Commissioners  of  Carroll  Count 
for  the  construction  of  a  gravel  road  in  Rock  Creek  Town 
ship.      M.    G.    Haun    is    the    Audr. 

Apr.  7,  at  Sullivan,  by  the  Commissioners  of  Sullivo 
County  for  the  construction  of  a  stone  road  in  Hamilti 
Township.     W.  S.   Bicknell   is  the  Audr. 

Apr.  8,  at  Boonville,  by  the  Commissioners  of  Warric 
County  for  the  construction  of  the  Ohio  Township  roi 
road   system.      N.    M.    Spradley   is    the   Audr. 

Jeffersonville,  Ind. — Plans  are  being  prepared  by  the  Cit 
Engineer  for  the  improvement  of  Wall  St. 

East  Peoria,  111. — The  Village  Council  has  authorized  tl 
paving    of    Main    St.    for    nine    blocks. 

Springfield,  III. —  (Official) — Bids  will  be  received  unt 
noon,  Apr.  1,  bv  the  State  Highway  Commission,  for  tu 
nishing  cement  to  be  used  in  State  Aid  Road  constructio 
A.  N.  Johnson  is  State  Highway  Engr. 

La  Crosse,  Wis. — Bids  will  be  received  until  Apr.  8,  fij 
paving  Sixth  St.  from  Main  to  Cass  Sts.,  with  asphalt 
macadam.  About  2636  sq.yd.  of  pavement,  1S27  lin.ft.  of  coi 
crete  curb  and  gutter  and  574  cu.yd.  grading  will  be  r 
quired.  John  Vollmar  is  a  member  of  the  Board  of  Pu 
Wks. 

Oconomowoe,  Mis. — The  following  streets  will  be  improvi 
this  sining:  Milwaukee  St.,  West  and  Summit  Aves.,  Lisbr 
and  Concord  Roads.  The  estimated  cost  is  $15,000.  E.  H 
Solveson   is  Mayor. 

+  Racine,  Wis. — The  following  contracts  for  street  In- 
provements  have  been  awarded:  Superior  St.  to  JAMES  CA1 
&  SON,  brick,  at  $1.99,  60c.  for  curb  and  gutter,  31 
gutter;  North  Wisconsin  St.,  BIRDSALL-CRIFFITH  CO! 
STRUCTION  CO.,  brick.  $1.99,  60c.  for  curb  and  gut  i 
for  gutter;  Washington  Ave.  to  the  WESTIOIJN  IMPROVI 
MENT  Co.,  brick,  $1.49.  P.  H.  Connolly  is  City  Engr.  Nob 
Feb.    26. 

Went  Mils,  Wis. — Plans  are  being  prepared  by  City  Elm 
neer  Obert  for  paving  Greenfield  Ave.  from  51st  to  66th  Am 
Asphalt    will    probably    be    used. 

+  \evada,     Iowa — (Official) — The     contract     for     paving 
number    of    streets    has    been    awarded    to    P.    E.    SHUGAH 
Nevada,    at    $1.51    per    sq.yd.    for    reinforced    concrete,    $31, il 
R.   A.    Davis   is  City   Clk.      Noted    Feb.    26. 

Ada,  Minn. —  (Official) — Bids  will  be  received  until  2  p.B 
Mar.  27,  for  the  construction  of  ten  miles  of  State  Road  N 
1.      D.    E.    Fulton    is   Audr. 

New  Ilm,  Minn.-  (Official) — Bids  wi'l  be  received  by  t) 
City  Clerk,  until  5  p.m.,  Apr.  S,  for  grading  and  graveling 
number   of   streets.      Albert   J.   Meyer   is   City    Clk. 

Princeton,   Minn.-    (Official) — Bids   will   be   received    bj    I 
County    Auditor,    until    noon,    Mar     24,    for    building    Stale    lb 
No.   1  In   Mlllo   Lacs   County.      W     C.    Doane   Is   County   Audr 
+Manhattan,     Knn. —  (Official) — The      contract      foi      1C 
aq-yd     Of    paving     has    been    awarded    to    W      II.    STING1 
CO..    Manhattan,    at     about     $90,0110.       Other    bidders    were      K 
Paxil.  >■     Co.,     $92.11111;     Alpine     Construction     Co.,     $93,000, 
Gelgei    Construction    Co.,   $92,000.     O.    E.   Noble   Is  Cftj 
Noted    Mar.    5. 

+T kn,     Knn.      P.i.ls     have     been     received     and     contrac 

awarded     for    \  Itrllled     1 1<     paving     to    the    C  VPIT  U 

PAVING   CO..   T kn,    al    $17, 35s;    for   nsphaltlc   paving   to   ' 

KAW    PAVINO   CO.,  Topeka,  at   $67,399. 

Hillings.  Mont.  (Official)  Kids  will  be  received  until  M 
It. 


is  city   Clk 

I IS.       till.         K   Ml 


In,;    In    Districts    No.     109    and    1  10.       1 

Ived     I 


Bids 


will     In 
..    w    Cltv     II. ill.     u. o 
in.    rollnwlnu    v.oii.      For  Improving  Oravola  AV 

I  I     I    I ...  I..    Hi.,  I  I.  I. al.     Ill    mo i         \' 

II  151;   anil   'li  ,voIh    We..    I.i  King  No.    11,152       Wl 
Ham  T    Kimiiv  la  Becy,  ol   the   Bd  ,   _  .. 

ii  Mb.  1,11  lb, la  will  be  received  by  the  Board  ot  PUD] 
lino.  ov.  in.  nla.  N.w  Cltv  Hull,  until  noon.  Mar.  27.  for  Imp;" 
Ins  li.  in  o.i.  We.,  I.,  tun,.  No.  11,143;  Mnrguetto  /Vve.,,1'1 
Una.  No.  ll.llt:  Arthur  We.,  Letting  11,145;  and  JamJeai 
\  .,    ,    I  ,  tttng   No.   11.116.      William  T.  Kindly   la  Secy.  Of  tin-  ' 
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+  I.iliertj,  Tex. — The  contract  for  building  20  miles  of  shell 
ad  in  Liberty  Precinct  has  been  awarded  by  the  Commis- 
oners'   Court  to   HARVEY   McCOM,  Liberty,   at   $100,000. 

Salt  Lake  City,  Utah — (Official) — Bids  will  be  received  by 
e  City  Recorder  until   10   a.m.,   Mar.    31,  for  the   construction 

20  000  sq.vd.-  of  refined  asphalt  pavement.  15,000  sq.yd.  of 
_ih  rock  a'sphalt  pavement,  and  16.000  lin.ft.  of  conciete 
rb  and  gutter.     Noble  Warrum  is  City  Recdr. 

Anacortes,   Wash. — Bids   will    soon    be    received    for    paving 

blocks   in   the    business   section. 

+Bellingham.  Wash. — The  contract  for  constructing  Sec- 
Mi  1  of  the  Hannegan  Road  has   oeen  awarded  to  CHARLES 

LIND,   Bellingham,   at   $34,996       The   contract    for   Section    2 

I  been  awarded  to  WOP.THEX  &  SATTERWAITE,  at 
6,191. 

Ephrnta,  Wash. — Bids  will  be  received  by  the  County  Com- 
ssioners  until  Apr.  6,  for  the  construction  of  permanent 
ghway  Xo.  5  for  which  the  sum  of  $19,000  is  available. 
L.  Pearce  is  County  Audr. 

Olympia,  Wash. — Bids  will  soon  be  received  for  the  con- 
■uction  of  three  miles  of  the  Pacific  Highway,  north  of 
rollton,  Cowlitz  County,  plans  for  which  have  been  ap- 
oved   by  the  State   Highway  Board. 

Port  Angeles,  Wash. — Bids  will  soon  be  received  for  the 
ving  of   C   St.      The   estimated   cost   is   $10,000. 

Seattle,  Wash. — The  following  bids  were  received  for 
ading  and  improving  West  65th  St.:  D.  H.  Traphagen, 
litel  Lincoln,   $15,109    (low   bidder):  Krogh   &   Jessen,   $15,419; 

H    Cullen   &  Co.,   $15,465:  W.   F.  Manney  &   Co.,   $15,772;  and 
tssell   &   Gallagher,    $19,176. 
|  Spokane,    Wash. — Plans     submitted     by     Commissioner     of 

blic  Works,  F.  K.  McBroom,  to  the  City  Council  for  build- 
lf  retaining  walls  and  sidewalks  on  Main  St.  between  Mon- 
.•  and  Wright  Sts.,  have  been  approved  by  the  Council.  The 
Jimated  cost  is    $12,000. 

G.  K.  Strack,  County  Engineer  of  Spokane  County,  has 
llimitted  plans  to  the  County  Commissioners  for  the  con- 
duction of  16.6  miles  of  road,  known  as  Palouse  Permanent 
■Sway  Xo.  12,  and  for  extension  of  the  Moran  Road  into 
Ickford.     The   estimated  cost   is  $125,000. 

Woodland,  Wash. — Bids   will   be   received    until   Mar.   26,  by 
IHopf,  Town   Ok.,  for  hardsurfacing  three  streets. 
'  Astoria,  Ore. — Bids  will  be  received  about  May  1   for  grad- 
|      Columbia      Highway     through     Clatsop     and     Columbia 
liinties.      Henry  L.   Bowlby   is   Engr. 

Hnndnn,    Ore. — The    City    Council    has    instructed    the    City 

to  prepare  plans   for  paving  First  St. 
I  Carlton,    Ore. — Jones    &    Flagg,    Engrs.,    McMinnville,    Ore., 
Ire  been  commissioned  by  the  City  Council   to  prepare  plans 
tic    pavement    on    Main    St.    from    First    to    Yamhill, 
Ih    100    ft.    intersections. 

Corvnllis,  Ore. — The  Council  has  authorized  the  improve- 
Bit  of  the  following  streets:  Monroe  and  Jackson  Sts.; 
ler,    from    Xinth    St.    to    Kings    Road:    26th    St.    from    Arnold 

■  y  to  Fillmore;  Van  Buren  St.  from  21st  to  23rd  Sts.;  Har- 
r  m  St.  from  21st  to  23rd  Sts.;  10th  St.  from  Polk  to  Van 
Ml    Sts.;    Tyler    St.,    from    Xinth    to    10th    Sts.;    Fourth    St., 

■  m  C  to  D   St.,   and  opening    14th    and    15th   Sts. 

Corona.   Calif. — C.   E.   Cully.   City    Engr.,    is   preparing   plans 

g    Sixth    St.    from    the    Boulevard    to    the    West    City 

out   2 '4    miles,  and   Main   St.    from   Lemon   St.    to   the 

H.-ks   of   the   Atchison,   Topeka    &    Santa    Fe   Ry.,   a   distance 

■13,400  ft. 

■boa  Vngcles,  Calif. — The  contracts  for  improving  Towne 
A:  from   Xinth   to  12th  St.   and    Bonnie   Brae  St.  from   17th  to 

■  shington    St.    have   been   awarded    to    FORD    &   STOUT,    Los 

.  t   $8863  and  $5970  respectively. 

Maeramento,    Calif. — The    contract    for    paving    S.4     miles 

[ighway  in  San  Luis  Obispo  County  has  been  award- 

«    o  \\\  A    DONTANVILLE,  Pasadena,  at  $41,067;  and  for  im- 

ving    in. 6    miles    of    road    in    the    same    county    at    $61,297. 

ied  Feb.  12. 

1*The  contract  for  improving  5.7  miles  of  State  Highway 
Ijianta  Cruz  County  has  been  aw.i-ded  to  MARTIN  S.  FOSS, 
'  Shattuek  Ave.,  Berkeley,  a*  $54,985.  Noted  Feb.  12. 
<»n  Francisco,  Calif. — The  Board  of  Public  Works  has 
droved  plans  for  grading,  paving  and  curbing  Shotwell  St.. 
Hween  14th  and  L6tl  Sts,  and  15th  St.  between  Howard 
Folsom  St:<„  at  an  estimated  cost  of  $16,477;  for  grad- 
Plymouth   Ave.   at  a  cost  of  $9000. 

Manta      I  no,     (  allf. — The    contract     for      improving      East 

rded    to   the    I.'  >S   ANGELES   I'  V.VING 

I  He'!,:  Los  Angeles,   at   $23. 309. 

Manta     Monica,    Calif. — The    contract     for    improving    18th 

treets  Has  been   awarded    tn   GEORGE    R.    CURTIS, 

|  ''outh    St.    l.ouls    St.,    Los    Angeles,    nt    $43,486.      John    A. 

City    Engr. 
tallevlllc,   Ont.— 'r«f*iMnn_Riris   will   be   received   by   E.   O. 

'  t,  Chn.   •  •'"    ■: I   of    Pub     •'.        .   mull    6   p.m.,   Mar.   23,   for 

"'        "  '    of   pavement. 

■Jaonton,    Altn. — Bids    will    I..-    received    bv    tin-    City   Com- 
untll    noon.    Mar.    31,    for    about    275,000    sq.yd.    o* 


IND1  STR1  \l.     \\  iilllx* 

LfMswIlllam,   V  H.— The    Webb  \    Ornnltc   Construction   Co., 
M.i      .    win    rem. .v.-    its    plant    to    BMtiwllllam.      a 

•  -ting  sheil,   60x200    ft.,    will    I..-    built 

iriKh«..n.  Mn««. — The  Carnegie  Steel  <'".  10  Churoh  St., 
'•I  York,  X  Y,  has  purchased  n  tract  ol  land  .<'  I'rlghton, 
*t|  It  Is  reported    that   a  plant  will    be   erected 

Holyokr.    Hn««-  Tin-    contract    for    erecting     the    mill    ond 
for    I  he    t.j  man    Mills    I  'n     on    Front    St.    has    been 
J»*ded     to     the     CASPER     HANGER     CONSTRUCTION     CO.. 
M.i  'i 'hi    building    will    be    nine     torli    . 

ill    construction. 


,     esbody,     M.i««.     The      \      f      I  ..,..■.,.,,,,      i.,.,th,  ,     c,,. 
"ui  nn  addition    to  Its   plant. 


,  in 


Bridgeport,  Conn. — The  Home  Brewery  Co.,  Hallam  St., 
will  build  a  two-story  vat  house,  50xS0  ft.  Leonard  Asheim, 
211    State    St.,    Bridgeport,    is    the    Arch. 

New  Britain,  Conn. — The  Union  Mfg.  Co.,  manufacturer  of 
cutlery  and  hardware,  will  construct  a  two-story  addition  to 
its   plant,    62x120   ft. 

Albany,  N.  Y. — Walker  &  Gibson  will  erect  a  six-story 
warehouse,  85x200  ft.,  at  Broadway,  Orange  and  Montgomery 
Sts.      Russell  &  King,   Snow   Bldg.,  Syracuse,  are   the   Archs. 

New  York,  X.  Y. —  (Borough  of  Queens) — The  Xational 
Casket  Co.  will  construct  a  six-story  reinforced-concrete 
factory  on  Jackson  Ave.  near  the  Bridge  Plaza,  Long  Island 
City.  The  cost  is  estimated  at  $200,000.  Ballinger  &  Perrot, 
132S  Broadway,  are  the  Archs.  Plans  will  be  ready  for  bids 
about  Apr.  15. 

(Borough  of  Queens) — The  General  Vehicle  Co.,  manufac- 
turer of  electrical  vehicles.  Fox  St.,  Long  Island  City,  will 
build  an  addition  to  its  plant,  estimated  to  cost  $500,000. 

♦  (Official) — (Borough  of  Bronx) — The  contract  for  erect- 
ing the  plant  for  the  Rock  Plaster  Mfg.  Co.,  at  150th  St.  and 
the  East  River,  has  been  awarded  to  the  TURNER  CON- 
STRUCTION CO.,  11  Broadway,  New  York.  The  work  i 
eludes  the  following:  A  four-story  and  basement  mill,  80x1  - 
ft.,  a  one-story  and  basement  storage  building,  27x50  ft.,  and 
one-story  engine  and  storage  building,  S0x52  ft.  The  build- 
ings  will    be   of   reinforced    concrete. 

(Borough  of  Queens) — The  Atlantic  Macaroni  Co.,  Vernon 
and  Englis  Sts.,  Long  Island  City,  will  construct  a  three- 
story  brick  factory,  to  replace  the  one  recently  destroyed  by 
fire.     The  cost  is  estimated  at   $30,000. 

(Borough  of  Manhattan) — The  American  Ever  Ready  Co., 
30S  Hudson  St.,  manufacturing  electrical  novelties  and  au- 
tomobile supplies,  will  erect  an  eight-story  factory,  200x300 
ft.,  to  cost  about   $1,000,000. 

New  York.  X.  Y. — Mann  Bros.,  250  South  St.,  New  York, 
manufacturing  refrigerators  and  furniture,  will  construct  a 
plant  near  Atlantic  Station,  Tottenville,  Borough  of  Rich- 
mond.    The  cost  is  estimated  at  $150,000. 

Rochester.  X.  Y. — The  Rochester  Gas  Appliance  Co.  will 
build  a  brick  block  at  Windsor  and  Main  Sts.  to  cost  about 
$55,000. 

North  Pelliam,  X.  Y. — Robert  Stack  plans  to  construct  a 
three-story  factory,  60x100  ft.,  for  the  manufacture  of  steril- 
ized grain.     The  cost  is  estimated  at  $35,000. 

Schenectady,  X.  Y. — McLintock  &  Craig,  Archs.,  are  pre- 
paring plans  for  a  five-story  reinforced-concrete  warehouse, 
100x120  ft.,  for  the  Jonathan  Levy  &  Co. 

Trenton,  N.  J. — The  Sanitary  Ice  &  Ccal  Co.,  recently  in- 
corporated, will  erect  an  ice  plant  to  cost  about  $50,000.  John 
H.  Hurley  is  Pres. 

Trenton,  N.  J. — The  Magnetic  Pigment  Co.,  SI  Fulton  St., 
Xew  York.  N.  Y.,  has  acquired  a  site  in  Trenton,  and  will 
build   a   factory   to   cost   $12,000. 

Erie,  Penn. — The  General  Electric  Co.  will  build  an  ad- 
dition to  its  plant,  five  stories,  S0x320  ft.  A  section  will  also 
be   added,    250x430    ft. 

Irwin,  Pcnn. — The  Jersey  Cereal  Food  Co.  will  build  a 
four-story  addition  to  its  plant,  S0x200  ft.,  to  cost  about 
$50,000. 

Philadelphia.  Penn. — The  T.  A.  Harris  Co.,  147  West 
Thompson   St.,   will  build  a   two-storv   boiler   shop,   50x72    ft. 

John  G.  Brown,  423  Witherspoon  Bldg.,  has  completed 
plans  for  a  six-story  warehouse,  ,r-nx200  ft,  for  the  Blddle- 
Supplee  Hardware  Co.,  to  be  located  at  Commerce  and  Cuth- 
bert    Sts.      The   cost    is   estimated   at    $S0,000. 

♦  Pittsburgh,  Penn. — The  contract  for  constructing  the 
five-story  reinforced-concrete  factory  at  Forbes  and  Hooper 
Sts.  for  D.  F.  Shanahan  has  been  awarded  to  the  FETZER- 
WIXGER  CO.,  Pittsburgh.  T  E.  Cornelius,'  Fulton  Bldg.,  is 
the    Arch. 

Spring  City.  Penn. — It  is  reported  that  tin-  Pennsylvania 
Shafting  Co.,  945  Ridge  St.,  1  hiladelphia,  plans  to  build  a 
factory  for  the  manufacture  of  roller  hearings  for  auto- 
mobiles. The  cost  is  estimated  at  $150,000.  Willard  Parker 
is   Mgr. 

+f;reenville,  X.  C. — The  contract  for  constructing  several 
buildings  for  the  Greenville  Cotton  Mills  has  been  awarded 
to  the  OAI.I.IVAX  I'.l.iv;.  en,  Greenville.  The  cost  is  esti- 
mated   at    $35,000.      Noted    Dec.    11. 

Moultrie,  On. — The  Moultrie  Packing  Co.  will  construct  a 
3% -story  packing  plant,  .S3xl30  ft.,  to  cost  with  equipment 
about   M 

Birmingham,  Ala. — The  Tennessee  Coal,  Iron  .1  R  R  Co. 
will  rebuild  its  furna  •■■  No   <'.  at  an  estimated  cost  of  $100,000 

The    Sloss-Shettield     Steel     &    Iron    Co.    contemplates 
Btructlng    byproduct   coke  ovens  at   a   cost  of  $1,000,000.     The 
considers   the   expenditure   of   $500,000    for   im- 
provements  to   Its  plants. 

Nashville,    Tcnn. — W.     W      Page     will     er.  Story 

and    repair  shop,  100x1  >>o   ft.   at    Fifth  and   Com 
sts.     The  rust   Is  estimated  at  $10 

l.oolsvlllr,  Kt, — The  Louisville  Pillow  Co.  will  build  a 
four-story    n  >\140   ft.,   to  cost,   including   t: 

$25,000. 

Clevelnnd.    Ohio— The    Cleveland    Bros.    Co     has    pur 
a   site   <"i    Bast    ::'.l    St.,   and    will    construct    a    warehouse     to 
cost   about    $50,000 

The    National    Telephone    Supply    1  '0 .    S922    Supi 
Is   having    plans   prepared    ror   a    three-story   shop,   80x114    it] 
to  cosi    $60,000.      P    P.   Aurer    Is  Sei  jr. 

Haaallloa,  Ohio      I  oiling  Mills  Co    plans  to 

three   openhearth   steel    furnaces   on   Columbia    Heights. 
The   cost    will    be    ah. mi; 

Indianapolis,    1 ,.  .1      The    Stuts    Motor    Car    Co     is 

Sani    pi  epi  red    foi     1         •     ta<  torj    to    coal    about    1 100.000 
[enry   ]•'.  Campbi  ii    li    Ti  ■ 
Lavrreneebsrg,   Ind,     The   Squibb   Distilling  Co    win   ereel 

or,  to  cost   about    $i  - 
+  iia>  (  iiv.  Mich.    The  contract  for  erecting  the  two-story 
warehouse  for  the  Jennlson   Hardware  Co,   has  been   av 
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to  the  BAT  CITY  STONE  CO.,  502  Crapo  Bldg.,  Bay  City.  The 
cost  is  estimated  at  $100,000.  Adams  &  Cummings,  Archs., 
1809  Ford  Bldg.,  Detroit,  prepared  the  plans. 

+  i. •.■■!.. P  Rapids,  Mich. — The  general  contract  for  erecting 
the  three-storv  factory  for  the  Manufacturers'  Realty  Co. 
has  been  awarded  to  HORNER  &  KELLY,  122.r.  Wealthy 
Ave.  The  cost  is  estimated  at  $SO0,O00.  William  A.  Jack, 
52   Summer  Ave.,   is  Gen.   Mgr.   of   the   company. 

Chicago,  111. — The  Carter  White  Lead  Co.,  12,038  South 
Peoria  St.,  will  build  a  three-story  brick  addition  to  its  plant 
to   cost   about    $65,000. 

M.  Seaton,  X.707  Estes  Ave.,  will  erect  a  brick  garage  to 
cost    about    $75,000. 

East  St.  Louis,  111.— The  Republic  Milling  Co.  will  build 
a   grain   elevator   to   cost   about    $200,000. 

Kenosha,  Wis.— The  Hill  Steamboat  Line  Co.  will  receive 
bids  on  a  brick  and  reinforced-concrete  warehouse,  65xla0 
ft.,   estimated   to  cost   $32,000. 

Milwaukee,  Wis. — The  Standard  Paper  Co.  will  construct 
a  flve-storv  reinforced-concrete  and  brick  warehouse  and  of- 
fice building  on  Milwaukee  St.,  near  Buffalo  St.  Schnetzky 
&  Son,   1320  Cedar  St.,  are   preparing   the  plans. 

♦Superior,  Wis. — The  contract  for  building  the  addition 
to  the  bakery  of  George  Leamon,  has  been  awarded  to 
ANDREW  DAUPLAISE.  F.  E.  Johnson  prepared  the  plans. 
The    cost    is    estimated    at    $10,000. 

+The  general  contract  for  constructing  the  coal  dock  ex- 
tension for  the  Pittsburgh  Coal  Co.  has  been  awarded  to  the 
SIMS-CAREY  CO.,  St.  Paul,  Minn.  The  estimated  cost  is 
$100,000. 

Thiensville,  Wis.— W.  F.  Hilgen,  Cedarburg  Wis.  is  pre- 
paring plans  for  a  two-story  office  and  warehouse  building 
for  the  Milwaukee  River  Canning  Co.  J.  F.  Wieman  is  the 
owner. 

Watertown,  Wis.— Bids  will  be  received  by  H.  G.  Grube, 
Watertown,  until  Mar.  25  for  constructing  a  two-story  brick 
and  concrete  office  and  warehouse  building  for  the  Water- 
town  Grocery  Co.  The  cost  is  estimated  at  $1S,000.  A.  »-• 
Clas,   Colby   Abbot   Bldg.,   Milwaukee,   is   the   Arch. 

+Salem,  Ore. — The  general  contract  for  constructing  the 
canning  plant  for  Hunt  Bros,  has  been  awarded  to  A.  J. 
ANDERSON,  Salem.  The  cost  is  estimated  at  $50,000.  i< .  A- 
Dickson  is  Engr.-in-Charge.     Noted  Feb.   19. 

San  Antonio,  Tex. — H.  Guenther  &  Sons,  owners  of  the 
Pioneer  Flour  Mills  will  enlarge  the  capacity  of  its  mill  to 
1800  bbl.  per  day.  The  company  will  erect  a  reinforced- 
concrete  building  at  an  estimated  cost  of  $80,000,  which  will 
be  equipped  with  new  machinery. 

Mayer  Ariz. — The  Foss  Ore  Reduction  Co.,  San  Francisco, 
Calif.,  will   erect  a  500-ton   concentrating   plant   at   Mayer. 

Kverett,  Wash. — The  C.  &  B.  Lumber  &  Shingle  Co.  plans 
to  construct  a  shingle  plant  with  a  daily  capacity  of  350,- 
000  shingles.     Olaf  Carlson  is  Pres. 

Seattle,  Wash. — Henrv  Baltz,  Assistant  Engr.  of  the  Port 
of  Seattle  Commission,  is  preparing  plans  for  a  cold-storage 
plant  to  cost  $500,000.  The  building  will  be  four  stories, 
117x210   ft. 

I.atirande,  Ore.— The  Oregon  Washington  R.R.  &  Navi- 
gation Co.  will  make  an  addition  to  its  roundhouse  to  cost 
about    $2:.. ikiO. 

+ ,  11     Calif. — The    contract    for    building    the    one-story 

brick  factory  for  the  Hydraulic  Truck  Co.,  Central  Bldg., 
Los  Angeles,  has  been  awarded  to  P.  H.  REID,  Colton,  at 
$11,000.      Lyman   Farrel,   717    Story  Bldg.,   is   the   Arch. 

Oakland,  Calif. — The  International  Computing  Co.,  Pitts- 
burgh  Penn.,  will  erect  a  factory  at  High  and  Canal  Sts.,  to 
cost    about    $75,000. 

Richmond,  Calif.— The  Atchison,  Topeka  &  Santa  Fe  Ry. 
plans  to  Improve  its  shops.     It  is  reported  that  about  $1,000,- 

1    will    be    expended. 

San    Diego,    Calif. — Warner    M,    Bateman    plans    to    build    a 

garage    and    machine    shop   a1    Br< way   and    L6th    Sts.     The 

Building   will    I cl50   11.   i is   estimated   to  cost   $13, 000. 

ji     ii.    Holmes,   Timken    Bldg.,    Is   the   Arch. 

s„,i    Francis Calif.— A.    B.   Spreckels,    90    Clay   St.,    plans 

to   build    a    oni      lory   concrete   garage   on   Jackson   St.   to  cost 

a  °The  Union  In.,,  Works  will  build  a  one-story ■  reinforced- 
concri  te  mai  bine  shop  on  2oth  St.  to  cost  about  $20,000.  John 
A.   McGrei  01    I      Pres. 

\..r,„„,.     Calif.      Tin-     Crillii,     Car     Wheel     IV,     Chicago.     III. 

has    Dun  1 a     L6-acn      in I     1. a'     \'  '"""    ami     »  ii 

,,1;,, ,t    to  cost    si, out    $500,000,   tor   the    ■ niaeture  of 

,  ., ,    ,  „ei  1        Carl  P,   Dennett   is  Vlce-Pres. 

Montreal,  fine.  The  Autobus  c„  plans  m  l.ulld  time 
three-storv     <  on,  1  1  ,     .  ,,st      bn    $IO,000     and 

AiiiHion,   Ont.     The    D n    Oa      Tractor   c<>.    is    having 

red    toi    a    fai  toi  1    to  cos!   $50,000, 

BnnvUlc     Ont.     The    Standard    Chemical,    [ron    &    L>un 

Ill    1 1   a    ■  am  mill   to  1  0  I    aboul    $80,000 

Llatowel  Ont.  Thi  Drj  Powder  Milk  Co.  is  having  plans 
,,,.  pan  1  for  a  1  ■ '       >0,000. 

iiriiiin.  ont.     3     \    Baton   A   Son   plan   t"  build   a    planing 

,,,111   and    1  "h   w'n|.   "   |H  '''  '""  "  ''■  '  "  '      ' ' 

$100. 

Toronto,   out.     The    Ford     \utomoblli     '',,,    Detroit,    Mich;. 

w|||      .  I      II    .      at        I  IU1 I 

I     ,      ,,l     I  hi     Toronto    I, ranch. 

Oak   Lake  Han.     M   Ii   n  porti  ,1    thai    Leitch    Bro       ylll  1 

1     I bbl     Hour 

The  <    ted  cost  I      -  100, 

s(.   it„„ii„,....   Han.     The   William   Gallowaj    Co.,  Waterloo, 

rei     0           rii     Itui  >l ts,  no       pui 

,.,.,    1     having    p!  in  prepared 

t  I boul   175,000. 

M.lforf.    S„~U.  in      will     bUlld     a      tWO       tOI  ) 

op,   Ith  (  oAilpmi  nt,    1 1      '  >, 


Blnlrmore,  Alta. — The  Keystone  Cement  Co.  is  havlm 
plans   prepared   for  a  cement   mill   to  cost   about   $150,000. 

New  Westminister,  B.  C. — The  Westminister  Woodwork 
ing  Co.,  whose  mills  were  recently  destroyed  by  fire  at  a  lo- 
ot $75,000,  will  begin  rebuilding  as  soon  as  possible  on  a 
enlarged   scale. 

Port  Moody,  B.  C. — The  Imperial  Oil  Co.  has  secured  a  sit 
on  Burrard  Inlet,  near  Port  Moody,  and  will  erect  an  oil  re 
finery  at  an  estimated  cost  of  $500,000.  Plans  have  bee 
completed,  and  it  is  said  that  construction  work  will  soon  \> 
begun. 

FEDERAL  GOVERNMENT  WORK 
Change  of  Salt  Water  Suction  Line — Newport.  R.  I.—] 
will  be  received  until  11  a.m.,  Apr.  11,  by  H.  R.  Stanton 
Chief  Bureau  of  Yards  and  Docks.  Navy  Dept.,  Washingtoi 
D.  C.,  for  changing  salt  water  suction  line,  including  deei 
ening  of  screen  pit  and  suction  well,  at  the  Naval  Trainin 
Station,  Newport,  R.  I.     The  estimated  cost  is  $2300. 

Removing  Dike — Hartford,  Conn. — Bids  were  received  Ma 
14,  by  Maj.  G.  B.  Pillsbury,  Corps  Engrs.,  U.  S.  A.,  Hartfon 
Conn.,  for  removing  stone  dike  in  Connecticut  River  abo\ 
Hartford,  and  placing  stone  on  a  second  dike  about  2200 
downstream,  as  follows:  Springfield  Navigation  Co.,  35  Stal 
St.,  Springfield,  Mass.,  $5  per  ton;  Mitchell  &  Co.,  3S  Willo 
St.,  Brooklyn,  N.  Y.,  $14.40;  Ralph  E.  Brown,  62  William  Si 
New  York,  $8.20;  Alvin  B.  Morrison,  Inc.,  27  William  St.,  Ne 
York,   $12.      Noted  Feb.  19. 

I'ier — Buffalo,    N.    Y. — Bids    will    lie    received    until    11 
Apr.    9,   by  Col.   J.  G.   Warren,   Corps   Engrs.,   U.    S.   A.,  Bufl 
for  constructing  timber  crib   concrete  guide   pier,   Black  Rod 
Lock,  Buffalo,  N.  Y. 

+  Mcpuiriug    Wharf — Fort    Totten.    N.    Y. — The    contract  fc 
repairing    the    Q.    M.    short    wharf    at    Fort    Totten,    has    bee 
awarded    to    the    f'ONCEH    DUNCAN    CONSTRUCTION    CO., 
Battery   Place,  New   York,   at   $1794.      Noted   Feb.    26. 

Dredging — Trenton,    N.    J. — All    bids    received    Feb.    10, 
Col.   George   A.   Zinn,    Corps   Engrs.,    U.    S.    A.,    for   dredging 
Delaware  River,   at  Trenton,   N.  J.,   have   been  rejected  as 
cessive.      New   bids  will   be   received   Mar.   31.      Noted   Jan. 

+  Sooiv — Philadelphia,    Penn. — The    contract    for    building 
wooden    scow    has    been    awarded    to    JOHN    H.    MATHIS 
Camden,    N.    J.,    at    $S720.      Noted   Mar.    12. 

Calile — Washington,  D.  C. — The  contract  for  furnishing 
miles  of  paper  insulated  submarine  armored  type  cable 
the  Armv  Signal  Corps  has  been  awarded  to  the  WESTI 
ELECTRIC   CO.,  New   York,   at  37c.   per  ft.,   total   $21,490. 

(Galvanized    Sheet    Steel    and    Iron,   Etc. — Washington,    D. 
— Bids  will  be  received  until  10:30  a.m..  Mar.  25.  by  Maj.  F. 
Boggs,  Corps  Engrs.,  U.   S.  A.,  for  furnishing  galvanized  she, 
steel    and    iron,    tire    steel,    wrought-iron    and    steel    pipe,    Si 
pipe,    pipe   fittings,    nails,    nuts,    barbed    wire,    stovepipe,   vl 
fled   sewer  pipe,   etc.,   at   Panama 

Lighting  Fixtures,  Switch  Panel  and  Feeder  Boxe 
Washington,  D.  C. — Bids  will  be  received  until  10:30 
Mar.  28,  by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A.,  for 
nishing  lighting  fixtures,  switch  panel  and  feeder  boxes,  C 
hangers,  and  armored  cable  for  wiring  within  the  batte 
Panama  Canal  fortifications;  and  steel  plates  and  soft 
bars. 

Wire — Washington,    D.    C. — Bids    were    received    by    Ca 
diaries    S.     Wallace.     Signal     Corps,     U.     S.     A„     for    furnishl 
copper    wire    for    the    electrical    department    as    follows: 
10,000  ft.  No.   14   B.   &  S.   G.   twisted   wire,    (b)    10,000   ft.  No. 
do.    (c)    5000    ft.    No.    12    I!.    W.    G.    wire.      John    A.    Roeblln 
Sons  Co.,  Trenton,  N.  J.   (a)   $13.40  per  1000  ft.  alternate  $16. 
(b)    $11.70   and   $14.20    (c)    99c.   per   100   ft.;   Du   Perow   Elect! 
Co.,    Washington,    D.    C,    (a)    $14.53    and    $12.07     (b)    $10.96  al 
$8.84,    (c)    $11. SO;   National    Electrical   Supply   Co.,    Washing! 
D.    C,     (a)     $16.50,     ibi     $12,     (<•)     $12;     Standard     Undei 
Cable   Co.,    Pittsburgh.    Penn.,    la)    $15. SI,    (b)    $12.08;    West. 
Electric   Co.,   New   York,    (a)    $14.60   and   $12.60,    (b)    $11.60 
$9.45.     (c)     $3.96;    Electric    Cable    Co.,    17    Battery    Place, 
STork,    (a)    $14.45    and    $12.25,    (b)    $10.95    and    $9.25,     (c) 
Noted  Feb.  26. 

Pnsi    oilio — Tarboro,    N.    C. — Bids    will    be    received 
3    p.m.,   Apr.    15,   by  Oscar    Wendcroth,    Supcrv.    Arch.,    Treasi 
Dept.,   Washington,   D.   C,   for  the   construction    complete   (| 
eluding    mechanical    equipment,    interior    lighting    fixtures, 
approaches)  of  the  U.  S.  post  office  at  Tarboro.     The  bull 
is    two    stories    and    basement,    having    a    ground    area    of  4 
sq.ft.    stone    facing,    and    fireproof    construction 

P.isl     Offlci — Camden,     S.     C— Bids     will     he     received 
2    p.m.,    Apr.    21,    l.v   oscar    Wend. ■rot  h.    Supcrv.    Arch..    Tn-a 
Dept.,    Washington,   D.   C,   for   the    construction   completj   1 

1  , hanlcal     equipment,     lighting     fixtures     al 

preaches)    ol    lie     II.    S.    posl    oilier   al    Camden.   S.   C.      It 
one-stoi  v   and    basement,    3400   sq.rt.,    nonflreproot   constru 
(exci  pi  the  first  floor)  stone  and  stucco  racing. 

Post-onict — i'.ainbrlilge.    Ca,-     Bids    were    received 
lows.   Mar.    14,    by   Oscar    Wenderoth,   Superv.    Arch.,    T„- 
Dept.,   Washington,   1  >.  C.  tor  the  ,• inini .1  a   post- 
al   Bainbrldge:    11.  s.    1 

(ll)     (  I  1,9  13  \l:l 1 

(l,|       $17,200.       Kra/.ier-l. 

Penn,   (a)   t  16,929:   1  b)   I  19,6  16    .1     W    Jenkins  &   Co  .  Ocald 

,     ,      1,    (i,i    148,490,      Cahow    &    Parker,   Tampa,   Fla., 

$54,35o;   (i.i   $66,060.     Noted    Feb.  6. 

Building    llcinilrs      Savannah,    fin.      Itlds    were     recel 
the   Custodian      U.    S.    quarantine    itali.m.    Savannah.    I'm-    I  rii: - 
;,l      t Utl  rani  InO     Still  Ion.      as      I'ollou  :  I'l  :,nl        M.      Weal. 

1 11, 1, In,    ca..   $5775       George   II    Cinfti    &    Co.,   Macon,  Ga„  tl| 
I  ,,,  l  1,1     ROW  er,     Savannah.     1  lo  .  I    iO 

Post  omee      Mobil,.    V. In       rtlds  will  be  received  until  8l)| 
Apr.    16,    bj    Oscar    Wendcroth.    Superv       Wei,      Treasury    !>.,■ 


or. 

ei 
in 

In 

ov 

:a1 


for  the  conslruel  ton  nt  a  pimi-i 
.nils., n.  Richmond.  Va  (a)  $43 
mi.  Montgomery,  Ala.,  (a)  $46 
is     Construction     Co.,      l'hll;idcl| 


Washlni  ton    D.  C, 


4l  run  Ion   ( Including  mochanl 

.  0,1,1,1 1    and    a'pi 1 1     n    1  wo  Btoi  .     and     ba  I  I 

( u  11  ii    a    one-storj     n   11     1     ten   Ion),      1  on  .    m  namental 

,  ,,|l,,    an, I     ing    ol'    IS. 000 .,    ;M     Ah. MO  . 

lilds     ueie     received     Feb      16. 

1  h„    U.    S.    A..    Cor    furnish 

upo    ..      1,, Mew  IMdgeon   Thoi' 


it ■     Memphli .    Te 

Ma  I        I).      \l         M    11  I    I     ,,,,. 

69,  [00   lb.   ol   Manll 


Mar.h  1!).  1914 


ENGINEERING     NEWS 


165 


m  Co.,  Memphis,  Term.,  14.61c.  per  lb.;  Waterburv  Co.,  New 
rk,  14.S0c;  St.  Louis  Cordage  Mills.  St.  Louis.  Mo.,  14.15c; 
oderick  &  Bascom  Rope  Co.,  St.  Louis,  Mo.,  for  %  in.  and 
■ger,  14.15c.  and  %  in.  and  larger  14.63c;  Hooven  &  Alli- 
n  Co.,  Kansas  City,  Mo.,  13.815c;  Macomber  &  Whyte  Rope 
.,  Chicago,  111.,  14.75c  Wall  Rope  Works,  of  New  York, 
T„  for  %  in.  and  larger,  17c  for  y->  in.  and  larger  17.50c; 
lumbia  Rope  Co.,  Auburn,  N.  Y.,  14.25c;  REED  &  DUE- 
CER.  Memphis,  Tenn.,  awarded  contract  for  %  in.  %  in. 
n.  1*4  in.  1%  in.  at  15.36c  RIECHMAN  CROSBY  CO.,  Ment- 
is, Tenn.,  awarded  contract  for  2  in.  and  larger  at  14.60c 
ted   Jan.   22. 

Building   Repairs — Louisville,    Ky. — Bids   were    received    by 

;    Custodian,     U.    S.     Marine     Hospital,     Louisville,     Ky..     for 

>airs   at    the   U.    S.    Marine    Hospital.    Louisville,    as    follows: 

orge    M.    Harris,    3130    West    Chestnut    St.,    Louisville.     Ky., 

147,    Thomas    &    Whitton.    911    East    Washington    St.,    Louis- 

le,     Kv„     $14S4.     The    Paradis    Construction     Co.,     Inc.,     304 

ilker    Bldg.,    Louisville,    Kv„    $1S44,    The    Frev    Planing    Mill 

1  41S   East  Breckinridge   St.,  Louisville,   Ky.,   $2121. 

+Post-Office — Bellaire,     Ohio — Oscar      Wenderoth,      Superv. 

ch..    Treasury    Dept.,    Washington,    D.    C,    has    awarded    the 

itract    to   F.   F.   SCHELLEXBERG   &   CO.,    Pittsburgh,   Penn., 

i     the    construction    of   a   post-office   at    teellaire,    at    $61,730. 

]  ted   Jan     22 

Buildings — Markham,    Ind. — Bids    for    the    construction    of 

)  two-story  lock  keepers'  houses  at  Dam  No.  39,  Oh'o  River, 

li\re  beer,    rejected    as   excessive.      Bids    will   be    readvertised. 

o.  26. 

'Pipe    and   Fittings — Chicago     111. — Bids    were    received    Mar. 

;  v  F    H.  Newell,  Dir.,  U.   S.  Reclamation  Service,   777  Federal 

II  g„   Chicago,   111.,    for   furnishirg   and   delivering  f.o.b.   cars, 

t  nufacturers'    plant,    about    1055    lin.ft.    of    20-in.    and    1103 

Hft.   of  22-in.    riveted    pipe   with    fittings   as   follows:    Spring- 

t\a   Boiler    &    Mfg.    Co.,    Springfield.    111.,    $5260:    Hinman    Hy- 

il  ulic  Mfg.  Co..  Denver,  Colo.,  $5210;  Great  Falls  Iron   Works,, 

<  cago.    111..    $43S3:    Abendroth    &    Root   Mfg.    Co..    Newburgh, 

$\T.,  $4745:  Duluth  Corrugating  &  Roofing  Co..  Duluth    Minn., 

W38:  American  Spiral  Pipe  Works,  Chicago,  111..  $4330.     Noted 

'Post-Office — Le  Mars,  Iowa. — Oscar  V/enderoth,  Superv. 
Jrh..  Treasury  Dept.,  Washington.  Tj.  C,  has  rejected  all 
fis  received  for  the  construction  of  a  post-office  at  Le 
Irs   as    being   in    excess    of   the   appropriation. 

♦Timber — Duluth.  Minn. — Bids  were  received  Feb.  26,  by 
f,,t.  E.  D.  Peek,  Corps  Eners.,  U.  S.  A.,  for  furnishing  162,- 
9  ft.  fir  timber  for  br*-"". water  repairs  at  Agate  Bay,  Minn., 
a  Marquette  Bay,  M.-'.h.,  as;  follows:  Prices  per  1000  ft. 
>  ite  Star  Lumber  C...  Whites.  Wash.,  $9  23;  Mumby  Lum- 
I  ft  shingle  Co.  M  nneapolis,  Minn.,  $9.50,  tea-ward  Hines 
fflnber  Co..  Chicago,  ill.,  $11.50,  Commonwealth  Lumber  Co., 
Sttle.    Wash..    $9:    ■*.    Elias    &    Bro.,    Buffalo,    N.    Y..    $10.50; 

■  Tree  Lumber  C' .,  Tacoma.  Wrash.,  $8.95;  Northwest  Lum- 
I  Agency,  TacoD  a.  Wash.,  $8.90;  Central  Warehouse  Lum- 
b  Co..  Minnesota  Transfer,  Minn.,  $9.40,  Keystone  Lumber 
fl  Minneapolis.  Minn.,  $10;  Douglas  Fir  Sales  Co.,  Portland, 
p.,  $10;  McCo'-mick  Lumber  Co..  McCormick,  Wash.,  $9; 
Hey  Bros.  Co.,   Superior,  Wis.,  $10;  Union  Lumber  Co.,  Union 

'  ■;  Wash.  $9;  Duncan  Lumber  Co.,  Portland.  Ore.,  $10;  H. 
B.VAITE  LUMBER  CO..  Minneapolis.  Minn.,  58.90  (awarded 
Htract)  Tf.eoma  &  Eastern  Lumber  Co.,  Tacoma,  Wash., 
HO-  Lumber  Manufacturers  Agency.  Centralia.  Wash.,  $9.50. 
Med    Feb.    12. 

Jredge    Hull    and    Machinery — St.    Paul.    Minn. — Bids    were 

■lived   Feb.   18,   by  Lt.-Col.  Charles  H.   Potter,   Corps  Engrs., 

I.  A.,  for  steel  hull  and  machinery,  for  dipper  dredge  "Mani- 

1"    as    follows:     Marfon    Steam    Shovel    Co.,    Marion,    Ohio, 

■  )0C  Bucvrus  Co.,  South  Milwaukee,  Wis..  $82.S00:  Marion 
■ood  Co.,  "Marion,   Ohio.   $48,230.     Noted   Feb.    12. 

l|aost  Ohlce — Osage  City,  Kan — Bids  were  received,  Mar. 
It  by    Oscar    Wenderoth,    Superv.    Arch.,    Treasury    Dept.,    for 

■  construction  of  the  U.  S.  post  office  at  Osage  City,  as 
■}ws:  Hiram  Lloyd  Building  &  Construction  Co.,  St.  Louis, 
M  (a)  limestone  $43,699,  (b)  sandstone  $44,199;  George  A. 
Bui,  Seneca.  Kan.,  Oa)  $44,464;  the  Potters  Lumber  Co., 
E  t  Liverpool,  Ohio,   (a)    $42,500,   (b)    $43,300;   C.  W.  Benning, 

■mob  City,  Mo.,    (a)   $46,800.     Noted  Feb.  5. 

•out  Office — Williston,  N.  D — Rids  were  received  as  fol- 
■ i,  Mar.  9.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
■jt..  Washington.  D.  C,  for  the  construction  of  a  post  office 
It'iVilliston,  N.  D.:  fa)  Limestone  and  reinforced-concrete 
struct  ion;  fb)  sandstone  and  reinforced-concrete  construc- 
j;  (<■)  limestone  and  terra  cotta  arches:  (d)  sandstone  and 
arches:  fa.it.  is  Lumber  Co..  East  Liverpool.  Ohio,  (a) 
*'    <b)    $98,890;    fc)    $90,990-    (d)    $99  920'     T 


v  •  .  ,  .   -  i   (    h  i    i   i  >  i  ,       ,     ...       ,^  I  .      l  ,(.l  I  is.     1M  .  .  .  ..   ,      ..'„. ■    >  -  <  

1186.555;    (d)    $90,555:    George    W     St'les    roust  ruction    Co., 
laRo,    Til.,    (a)    $82.S2S:    (h)    $92,828:    General    Construction 
ikee.   Wis.    (a)    $86,980;    (b)    $90,980:    (c)    $M'..410;    (d) 
in.     Noted  .Inn    22. 

lost-Office—  Gasper.  Wyo  —  Oscar  Wenderoth.  Superv.  Arch, 
fliury    Dept..    Washington.    D.    C.    has    refected    all    bids    for 
I'onstruetln,,    of  a    post-office  at  Casper,   as  being  In   excess 
iproprlatlon 

>t«l  Flu  men  Great  Falls.  Mont — Rids  were  received  hv 
I.  Newell.  Dir.  u  s  Reclamation  Service  for  furnishing 
■trectlng  metal  (lu>,ieS.  as-  follows:  fa)  fob.  delivered  for 
j'"'-„  ^  fnn-  delivered,  for  rods,  TTess  Flume  Co 
*.  $24,455.  fa)  Canton.  Ohio,  fb)  .Toilet.  HI  and  <23  081 
JVnver  Colo  fb)  T,,ii,.|  Til  Coast  Culvert  ft  Flume  Co.. 
Hand.  Ore..  $32,809.  Schedules  1  ind  1  deliver.-, 1  ,i  M, 
Ji.Mont.  5  nt  Malta  Moil  r.  ,t  Tamplco  Mont  The  Mo, 
1  Hydraulic  Mfg  Co.  Denver  Colo.  $23,586  n) 
|er,  Colo  Duluth  Cnrruc-atlng  ,C-  Roofing  Co 
$25^983    fa)    nnd     (I,)     finluth.    Minn 


■I..    ttn.:ix.i     (al     n».i     nil     Multith.     Minn.     klauer    Mfc 
■Obe,  Towa.   $29S<J2    fa)   and    (I.)    Dubuque,   I.e.  ,      in.!    I 
•fa)     and     fh)     Ptlhuono      Towa         Carlson     Tais-I       II,, a,, 

-td..  Boise.  Idaho,   mmi;   (a)   and    (b),   Gary,    In, I 


.    (1,1 

Duluth. 

EClauei    Mfr    Co. 

,,i  <n.- 

nre 

Voted 


Post-office — De  Soto,  Mo. — Bids  were  received  as  follows, 
Mar.  13,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington.  D.  C,  for  the  construction  of  a  post-office  at  De 
Soto:  fa)  Brick  facing  with  limestone;  (b)  brick  facing 
with  sandstone;  (c)  all-stone  facing  (limestone);  (d)  all- 
stone  facing  (sandstone).  Hiram  Llovd  Building  &  Con- 
struction Co.,  (a)  $49,608;  (b)  $50. 60S:  (c)  $52,608;  (d)  $54,108. 
R.  S.  Moore,  Lafayette.  Ind.,  (a)  $51,520;  (T>)  $54,836;  (c)  $52.- 
606;  id)  $5S,6S2.  Northern  Construction  Co..  Milwaukee,  Wis., 
(a)  $51,999;  (b)  $53,999:  (c)  $55.4S9;  (d)  $5S,619.  George  W. 
Stiles  Construction  Co.,  Chicago,  111.,  (a)  ?50,iV2;  (b)  $59,890: 
(c)  $52,572:  (d)  $62,090.  Volney  E.  Taylor,  Huntington,  W. 
Va.,  (a)  $53,533;  (b)  $54,636;  (c)  $54,300:  (d)  $55,400.  Potters 
Lumber  Co.,  East  Liverpool,  Ohio,  (a)  $54,720;  (b)  $56,600;  (c) 
$56,700;  (d)  $5S,400.  McCarthy  Lumber  &  Construction  Co., 
Farmington.  Mo.,  (a)  $57,300;  (b)  $52,461;  (c)  $62,500;  (d) 
$55,050.  J.  C.  Settle  &  Co.,  St.  Louis,  Mo.,  (a)  $?o.S61;  (c) 
$6S,S61.     Noted  Feb.  5. 

+  Metalwork — Galveston,  Tex. — The  contract  for  furnish- 
ing metalwork  for  superstructure  of  Galveston  jetty  light 
station,  has  been  awarded  to  the  CHAMPION  IRON  WORKS. 
Kenton,  Ohio  at  $2293.     Noted  t  eh.  12. 

Irrigation — Casa  Grande,  Ariz. — The  Board  of  Engineers 
of  the  Federal  Dept.  of  the  Interior  has  estimated  the  cost 
of  the  proposed  San  Carlos  reservoir  and  irrigating  system 
at  $6,311,000.  About  90,000  acres  in  the  Casa  Grande  valley 
would  be  irrigated,  35,000  of  which  are  in  the  Pima  Indian 
reservation  and  55,000  acres  of  private  lands. 

Canals — Las  Cruces.  N  M. — A.  P.  Davis,  Ch.  Engr.,  U.  S. 
Reclamation  Service,  announces  that  $220,000  will  be  ex- 
ended  for  constructing  IS  miles  of  new  canal,  the  widening 
and  deepening  of  the  present  canals  and  other  improvements 
for  the  Rio  Grande  valley  system.  It  also  includes  a  new 
diversion  dam  at  the  head  of  the  San  Miguel  canal,  five  miles 
southwest   of  Las   Cruces. 

Building — Santa  Fg,  N.  M. — Bids  will  be  received  until  2 
p.m.,  Apr.  13,  by  Cato  Sells,  Comr.  of  Indian  Affairs,  Wash- 
ington. D.  C,  for  an  addition  to  girls'  brick  dormitorv  at 
the  Santa   Fe  Indian  school. 

Dredge — Meadow  Creek,  Wash. — Bids  were  received  Mar. 
7,  by  R.  R.  Kuhnke.  Purchasing  Agent,  U.  S.  Reclamation 
Service,  for  a  1%  cu.yd.  dredge  for  the  Storage  unit,  Yakima 
project,  as  follows:  (a)  steam  driven  steel  constructed 
dredge,  (b)  electrically  driven  steel  construction,  (c)  steam 
driven  timber  construction,  (d)  electrically  driven  timber 
construction.  Bucyrus  Co..  South  Milwaukee.  Wis.,  (a)  $16,- 
964,  (b)  $24,0S4,  (c)  $15,96S.  (d)  $23.0S4,  Fairbanks  Steam 
Shovel  Co.,  Marion,  Ohio,  (a)  3  part  line,  $9012,  2  part  line. 
$9256,  1  part  line  $'.'..9...  il.i  3  part  line  $S76S,  2  part  line 
$S962.  1  part  line  $9400.  American  Dredge  Building  &  Con- 
struction  Co..    Seattle.    Wash.,    $10,076.     Noted   Feb.    19. 

♦  Submarines — Long  Beach,  Calif. — The  contract  for  con- 
structing two  submarines  for  the  U.  S.  Government,  has  been 
awarded  to  the  CRAIG  SHIPBUILDING  WORKS,  Long  Beach. 
Calif.,   at   $1,000,000. 

Pumping  Units — Los  Angeles,  Calif. — Bids  will  be  re- 
ceived until  Mar.  23,  by  the  Dir.,  U.  S.  Reclamation  Service, 
Los  Angeles,  for  furnishing  three-geared  single-acting  trip- 
lex plunger  pumping  units.  O.  H.  Ensign  is  Chief  Elec- 
trical   Engr. 

Magazine  Building — Mare  Island,  Calif. — Bids  were  received 
Mar.  7,  by  H.  R.  Stanford.  Chief.  Bureau  of  Yards  and  Docks, 
for  the  construction  of  a  brick  and  concrete  magazine  at 
Mare  Island,  as  follows:  Richard  H.  Gray.  Monadnock  Bldg.. 
San  Francisco,  Calif.,  $24,250;  the  Davis-Rodgers  Co..  Monad- 
nock Bldg.,  San  Francisco,  $15,993;  Monson  Bros..  1907  Bryant 
St..  San  Francisco,  $11,950;  Grant  Fee,  2440  16th  St..  San  Fran- 
cisco. $17,000;  Gutlieben  Bros..  Monadnock  Bldg.,  San  Fran- 
cisco. Calif..  $12,649;  Tieslau  Bros..  Underwood  Bldg.,  San 
Francisco.  $13,740;  Pringle,  Dunn  &  Co..  33S  Pine  St.,  San 
Francisco.  $14,170:  Barrett  &  Hilp.  San  Francisco.  $14.2<mi. 
Caldwell  &  Son,  1913  Van  Ness  Ave..  San  Francisco.  Calif.. 
$12,000:  Lindsay  &  McFerren.  15S7  Market  St..  San  Francisco, 
Calif..   $14,666.     Noted   Feb.   12. 

Repairs  to  Tender — San  Francisco,  Calif — Bids  will  be  re- 
ceived until  2  p.m.,  Apr.  1,  by  the  Light  House  Inspector,  San 
Francisco,  Calif.,  for  docking  and  repairing  the  light-house 
tender   "Madrono." 

KISCEXL  VNEOl'S 

Grandstand.  Etc. — Willimansett.  Mass. — The  Hampden 
County  Fair  Association  will  construct  a  grandstand  and  fair 
buildings  at  Willimansett.  Durkee,  Whit.-  &  Town.-.  Spring- 
fi.  Id.    Mass  .   are   Archs. 

Dork  Improvement  N'a  rraira  nset  t  Pier.  R.  T. — The  J.  C. 
Tucker  Co..  Narragansett  Pier,  will  make  improvements  to 
its    dock    to    cost    about    $7."., 000. 

Extending    Pier      New    York      X     V      -(Borough    of    Manhnt- 

fOfflclal)-    Bids    were    received    Mar.    12.    hv    R.    a.    C. 

Smith  Conn  .f  Docks,  Dept.  of  Docks  and  Ferries.  Pier  A 
font  of  Ratterv  Place.  North  River.  Rorough  of  Manhattan, 
for  extending  Pier  (G  near  the  foot  of  West  10th  St..  North 
River.  Borough  of  Manhattan  and  depositing  riprap:  John 
Monks  &  Sons.  $25,824:  New  York  Submarine  Contracting  Co. 
$30,249-  Rivprside  Contracting  Co..  $21.91fi:  Phoenix  Con 
structlon  Co..  $32,059:  G.  R  Snearin,  $23,800:  D.  C.  Perher. 
Inc.  $27,176:  Oeneral  Contracting  .<-  Engineering  Co..  $26,- 
670:   McHarg-Barton  Co.,   $32,304. 

•*Siit>wnv — New    York.    N.    Y. — Rids    were    received.    Mar     12 

by     the     Public    Service    Commission     for     lb instruction     of 

Bed     NO     6-A    of   Routes    1    and    3S.    of   !!,.     Seventh     \v-     Lexing- 
ton    \ve     rapid-transit    railroad       The    plans    .all    for    a    four- 
Irack  subsurface  railroad  under  Seventh  Ave.,  from  about   ion 
i  i,    of   West    ISrd    Si     north    to   a    connection    with    the 

Maul, alt. in    Bronx      rapid    Iran    ,1      railroad         The     bids     follow 

Daniel  Woolworth    Bid*.,    New    York.    $305.261 : 

Holhrool  Cabot  .*;  Rollins  Corporation.  New  York.  $471,301: 
Rapid  Transit  Subway  Construction  Co.  $198,938:  Smith. 
M,,,  M     I  Inc.    $732.95:'     Underpinning    ft    Foundation 
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♦  Subway — New  York,  N.  T. — The  Public  Service  Commis- 
sion has  approved  the  assignment  of  the  subway  contract 
held  by  Canavan  Bros,  to  the  U..ITED  STATES  REALTY  & 
IMPROVEMENT  CO.,   Ill   Broadway,   New  York. 

+Ties  anil  Timber  (Track  Materials) — New  York.  N.  Y. — 
borough  of  Brooklyn) — The  Public  Service  Commission,  154 
j.'assauSt..  Borough  of  Manhattan,  has  awarded  the  contract  to 
J  H  BURTON  &  CO..  INC.,  New  York,  at  $96,540,  for  furnish- 
ing ties  and  timber  ,>s  part  of  tin-  equipment  of  the  Fourth 
Ave.  Subway,  Borough  of  Brooklyn.  Bids  were  opened  Feb. 
..  -!.     List  of  bidders  noted  Mar.  5   under  Track   Materials. 

Barge  Canal  Terminal — New  York,  N.  Y.  (Borough  of 
Brooklyn)  —  (Official) — Plans  for  the  Gowanus  Bay  barge  canal 
terminal,  Brooklyn,  will  be  submitted  to  the  Canal  Board  soon. 
Tue  first  contract  in  connection  with  the  work  will  call  for 
dredging,  filling,  bulkheads  and  a  sewer.  Estimated  cost, 
$375,000.  John  A.  Bensel,  Albany,  is  State  Engr.  Noted  Mar.  5. 
■»  A  idening  Boardwalk — Atlantic  City,  N.  J. — The  City 
i  i  mission  has  awarded  the  contract  to  WILBERT  BEAU- 
.\i  XT,  Atlantic  City,  for  widening  the  boardwalk  from  Mary- 
1;-  .id  Ave.  to  New  Hampshire  Ave.,  from  40  ft.  to  60  ft.,  at 
.'16,847. 

Comfort  Station — Atlantic  City,  N.  J. — Bids  are  being  re- 
ceived bv  Stout  &  Riebeneck,  Arehs.,  Atlantic  City,  for  the 
construction  of  a  one-storv  comfort  station  at  Atlantic  and 
Main  Aves.  It  will  be  of  concrete  and  tile.  Estimated  cost, 
$10,000. 

+  Vddition  to  Pier — Atlantic  City.  N.  J. — George  C.  Tilyou 
has  awarded  the  contract  to  E.  L.  BADER,  Bartlett  Bldg., 
Atlantic  City,  for  constructing  an  addition  to  Steeplechase 
Pier,    at    $200, 000. 

Elimination  of  Grade  Crossings — Orange,  N.  J. — The  city 
and  the  Delaware,  Lackawanna  &  Western  R.R.  Co.  plan  to 
eliminate  grade  crossings  in  Orange.  The  cost  has  been 
estimated  at  $1,000,000.  G.  J.  Ray.  Hoboken,  N.  J.,  is  Ch.  Engr. 
I    .   L    &  W.  R.R. 

Doek  and  Recreation  Piers — Perth  Amboy,  N.  J. — The  city 
plans  to  construct  a  municipal  dock  and  recreation  piers  on 
the  west  shore  of  Staten  Island  Sound.  The  cost  has  been 
estimated  at  $200,000.     S.  J.   Mason  is  City  Engr. 

Conduits — Rahway,  N.  J. — The  Pennsylvania  R.R.  Co.  will 
lay  six-duct  underground  conduits  from  Philadelphia,  Penn., 
to' New  York,  N.  Y.,  in  which  to  place  its  telegraph  and  tele- 
phone wires  Work  will  start  at  once  between  Rahway  and 
Trenton,  N.  J  A.  C.  Shand,  Philadelphia,  Penn.,  is  Ch.  Engr. 
+Fire  Apparatus — Trenton,  N.  J. —  (Official) — The  city  has 
awarded  the  contract  to  the  COUPLE-GEAR  FREIGHT 
WHEEL  CO.,  for  furnishing  fire  apparatus.  Noted  Mar.  12. 
Pavilion — Hai  risburg,  Penn. — See  item  under  San  Fran- 
cisco:    Pavilion. 

Elimination  of  tirade  Crossings — Harrisburg,  Penn. — The 
contract  for  the  construction  of  subways  at  Second  and  Mul- 
berry and  Front  and  Mulberry  Sts.,  will  be  awarded  soon  by 
the  Pennsylvania  K.R.  Co.  The  work  will  be  done  to  eliminate 
grade-crossings.  Alexander  C.  Shand,  Philadelphia,  Penn., 
la    Ch.    Engr. 

+Toner — Philadelphia,  Penn. — The  contract  has  been 
awarded  by  Harrison  Bros.  &  Co.  to  BARCLAY,  WHITE  & 
CO.,  l"::"  Chestnut  St.,  Philadelphia,  for  a  reinforced-concrete 
tower  at   351  h   St.   and  Gray's   Ferry  Road. 

+Pier      Work      Philadelphia,      Penn. — The     Department     of 
Wharves      Docks    and     Ferries    has    awarded    the    contract    to 
SNARE   &    TIMKST.    for   the   substructure   and    adjoining    bulk- 
,11      ol    the    Southward    Piers,    at    $267,700.      Bids   were 
-I    Mar.    2.      List   of  bidders   noted    Mar.    12. 
Cement      Pittsburgh,    Penn. — Bids    will     lie     received    until 
Mar     20    by    R.    J.    Cunningham,    County    Controller,    for    fur- 
nishing  about    IS, 000   bbl.    of    Portland    cement    for   repairs   and 
construction    of    county    structures    during    the    year    ending 
;     1816. 

pier     Baltlti ■    Md.-   The   Baltimore  &   Ohio   P..R.  Co.  will 

n   additional    steel    piei    a1    Curtis    Bay.     Estimated 
,.,    t,    .'l.Oijo.iMin.      .1     T     Wilson,    Baltimore,    is    Dist.    Engr. 

i  reek  Work  Richmond,  Va  Bids  will  be  received  until 
Mar.   20,  by  the  Administrative   Board,  for  walling  and  cover- 

!reek,    where    It    Hows    through   property    owned 

by  the  city   near  the    factory  of  Sltterding,   Carneal    &    Davis. 
■  ost,    $25,000       Charles    E.    Boiling    is    City    Engr. 

Drain     Be  Pamlico    Drainage    District    No.    1 

■  It,    drain    about    75oo    lines.       It.    It.    Magic, 
,    •;    C.     It    Engr. 

Drainage     Bonds     Charlotte,     N.     C. — Cold     Water     Creek 
,  ,     gold     I  8,000  oi    bonds  tor  drainage  im- 

Dralnasre   Work     Monroe,     la      Bids   will    I lived    until 

in   :i  r,  i       thi     Bo   i    Dra :. 

Mom  o  10  itlon  a  nd    i  BOO  cu.  j  d. 

Drainage   District,     Noted 
Ja  i 

Drainage     Greenville,  111  i '     until 

Mar.    81    bj    i  he    Counl       Drali  lot reei     llli 

I   cu. yd.  of  earth  <  ir  dral  nlng   ditches, 

bou It  ■     ot 

i  hanni  li     In     Boi  ui      Phalia     Dralnagi      I  »ls- 

■ Iwln  Tnstltuti 

01  I 

Canal     ii.  Bid     ■-■•  in   be  recel  vei   unl  II    Vpr. 

■..,    i   ol  <  'i"    tei   i  '-"I'll  i ,   ii.  ii- 

:   i ...  i      The 

■  Hi  call  fo  J.  F 

+  mi,  i,     I  I                        Thi     < ' i  v      Boai  ,i     of  i  H  b  In  age 

n trai  t   to   H     r  SWEET, 

Vfo .    rot     i "   t    b    Alton  io    miles 

111  req d.  of  ex- 

rnrk   iiuiiiiinua    Cincinnati,  Ohio     Bid      pent 

i-     ,,  Commissioners    for    the    construction    or   a 


music  pavilion  and  comfort  station.  The  lowest  bid  wn 
submitted  by  the  L.  Eid  Concrete-Steel  Co.,  Cincinnati,  a 
$14,0'1. 

I  vee  Bonds — La  Fayette,  Ind. — The  county  has  sold  $68 
000     i  bonds  for  levee  improvements. 

/am — Oregon,  111. — The  Illinois  Utilities  Co.  and  the  clt 
■  ..in  to  construct  a  new  dam  across  Rock  River.  Estimate 
.  ost,  $7s,iioo.  Samuel  Insull,  Chicago,  111.,  is  Pres.  Ulinoi 
Northern   Utilities   Co. 

Drainnge  Work — Appleton,  Wis. — Bids  will  be  asked  soo 
by  the  County  Auditor  of  Ontagamic  County,  Appleton,  fr 
the  construction  of  two  drainage  districts.  Estimated  cos 
$85,uC0.  The  O'Keefe-Orlison  Engineering  &  Construetio 
Co.,    Appleton,    is   in   charge   of   the   engineering   work. 

+  Drains — Algona,  Iowa — The  County  Auditor,  Algona,  hr 
awarded  contracts  as  follows  for  the  construction  of  drain 
Drain  No.  Ill,  to  KOBKRT  SIDNEY,  Algona,  at  $26,133;  Drai 
No.  95,  to  LITTLE  &  BERKLAND,  Algona,  at  $18,284.  Bi< 
were   opened   Mar.    4. 

Drainage  Work — Storm  Lake,  Iowa — Bids  "will  be  receive 
until  2  p.m.,  Apr.  7,  by  W.  W.  Bennett,  County  Audi-.,  Stor 
Lake,  for  drainage  work  in  Dist.  No.  55,  and  until  1  p.n 
Apr.  7,  for  drainage  work  in  Dist.  3.  The  work  will  n; 
quire  the  following:  Dist.  55;  1000  ft.  of  18-in.,  1300  ft.  I 
16-in„  1045  ft.  of  15-in.,  1000  ft.  of  7-in„  2017  ft.  of  6-in.,  til 
Dist.  3:  1650  ft.  of  24-in.,  150  ft.  of  18-in.  and  400  ft.  of  1 
in.   tile. 

Ditch — Crookston.  Minn. — Bids  will  be  received  until  : 
a.m.,  Mar.  20,  bv  H.  J.  Welte,  County  Audi-..  Crookston,  f, 
constructing  County   Ditch  No.  21.     Estimated  cost,   $74,200. 

Ditches — Fairmont,  Minn. — The  County  Court,  Fairmont, 
considering  the  construction  of  County  Ditches  Nos.  42  at 
43.     E.  R.  Plygare  is  Clk. 

Diteh — Grand  Rapids,  Minn. — Bids  will  be  received  uni 
3  p.m..  Mar.  27,  by  M.  A.  Spang,  County  Audi-.,  Grand  Rapii 
for  the  construction  of  County  Ditch  No.  2.  Estimated  co; 
$67,280. 

4-Ditches — Hibbing,  Minn. — St.  Louis  County  has  award< 
the  contract  to  the  BUTLER-COONS  CO.,  Hibbing,  for  tl 
construction  of   11,000   ft.   of  ditches  around   Carson   Lake. 

Elimination       of       Grade       Crossing — Helena,       Mont. — Ti 
Northern    Pacific    Ry.    Co.    plans    to    construct    a    subway 
Roberts   St.,    Helena,    to   eliminate   the   grade    crossing   at  th 
point.     W.  L.   Darling,  St.   Paul,  Minn.,   is  Ch.   Engr. 

Drainage — Fulton,      Mo. — The      Harman      Engineering     Cji 
Peoria,   111.,   has   been   engaged   to   prepare   plans   for   a  drai 
age    district     to    reclaim    16,900    acres    in     the    Fabius    Riv 
Drainage   District,    northeast   of   Fulton. 

Drainage  System — Lake  City,  Ark. — Bonds  for  $225,000  w 
be  issued  by  Drainage  District  No.  9  of  Craighead  Counl 
The  proceeds  will  be  used  to  construct  a  drainage  system  i 
eluding  six  canals.  John  W.  Scobey,  Lake  City,  is  inte 
ested. 

+  Extending  Canal — Salt  Lake  City,  Utah — The  State  Boa 
of    Land     Commissioners    has     awarded     the     contract    to    tin 

MKNDENHALL-RIRD-STRAW  ( "'<  'NST  Rl'CTTON  CO..  Sprin 
field,  Utah,  at  $12,571,  for  extending  the  Pinto  Canal,  fo 
miles. 

Kish  Hatchery — Ellensburg,  Wash. — M.  M.  Emerson,  1 
lensburg,  has  been  engaged  by  the  state  to  prepare  pla 
for   the   construction   of   a   fish   hatchery  at    Ellensburg. 

+  Biilkbeads    and     Pier — Seattle,     Wash. — The    contract 
construct     bulkheads    and     a    pier    at    Salmon     Bay    has    be 
awarded    by    the    city    to    the    J.    A.    McEACHEItN    dr.,    Seatt 
at    $104,080.      Noted    Mar.    5. 

+  Dreilging  and  Killing — Seattle.  Wash.- -The  Commission! 
of    the    Port    of    Seattle    have    awarded    the    contract    to    t 
PUGET     SOUND     BRIDGE     &     DREDGING     CO..     Seattle. 
dredging  and  filling  at  the  Salmon    Bay   site  at    14c.  per  CU.J I 
Total,    $56,000. 

Fire   Apparatus    -Taeoma,    Wash.      The   city   has   i 

bids  for  lire  apparatus.  New  bids  will  be  asked.  A.  U.  Ml 
is  Comr.   Pub.  Safety.     Noted  Jan.   1. 

+  .>laiis<ilciini  Walla  Walla.  Wash.  The  contract  haSDf 
awarded  bv  the  N'orthwst  Mausoleum  I'n,  Taootrra,  Wash., 
OORNKLL  BROS..  Taeoma.  for  the  construction  of  a  maua 
eiiin    at     Walla    Walla,    at    $100,000.       Noted    Mai'.    5. 

Nntatorlum-  Pay  ocean,  Ore.  Camp  &  I'u  Pay.  Inc.,  Po 
land.  Ore.,  will  construct  a  nalatoiium  at  l!a>  Ocean  to  ci 
about   $75,000. 

I'avlllon      Salem,    ore        Plans    are     Hearing    completion 
the   pavilion   to  be  erected   at   the  state   Fair  grounds,     i- 

male, |    C08t,    (65, ' 

Fire    Stations      Berkeley,    Calif.      P.iils    will    he    receives1 

(he    City    Council    uiilil    Mar.    27    I'm     Ihe    const  ruction    ol     tl 

fire   houses,     w    .i.   Seaborn   is   CItj    en<. 

Canal     Hookston,  Calif     C,   A,   i per,  Otis  i.overldire  nl 

oil,,  is.     ol      Mai  lii Calif.,     ai  e     inter  e:  led     In     a     project 

constructing      I    dralnagi     canal     l'i Hookston.    a    suburb 

C ,     Calif.,     In    Snisuii     liny,     about     four    miles.       It    v' 

be  about  60  ft,  \\  Ide. 

+  SI.-.-I     Oil    Tanks      Los      \ngelcs,     I'.ilil        The     H,u    

oil     c,      opei  iilnr     In     Ihe     Midway     District,     has    iiw 

,  ,,. |      h,,      lb,      ,  mi:  miction     ,.l     I,  n      ....nun    cal      steel 

to     ihe     LLKWKLLYN     IRON     WORKS,     Los      \ngelcs 

In  n|<  h    will     for  ' ii     ol      i     I. M  :e    lanh     system    whli  h 

company    will    build, 

Harbor    II In      Loh     \ngeles,    Cnlll       The    City    Council   l« 

old    i'.'.'Iii. i  of   harbor-   bonds       Homer-    llarnlln    Is  Clt; 

+  t:i..-i,-ic    elevators,    Etc      Loi      Vng/eles     Calif,      Walkoi 

Vnwtcr,     \.,  h        have   ay  .,,,!,, I    II, trad    OTII     I 

V  \T'  IB  ci  i  .  I. us    Vnr-.clcM.  a  I   $17, ,  tor  Installing   two  til 

■-  ,'  hydra  nil, 

,,,, 
ii..,,.    sts. 


sidewalk     llfls.    I' I" 

book-lift    in    ii',-    Bible    Institute,    sixth   I 
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+I)reiluinu — San  Biiego,  Calif. — The  City  Council  has 
warded  the  contract  to  the  NORTH  AMERICAN  DREDGING 
©.,  San  Francisco,  Calif.,  for  dredging  in  San  Diego  Harbor, 
t    about    $300,000. 


Base 


-Oakland,  Calif. — See   item  under 


Concrete   Walls  an 

luildings. 

street  Signs — San  Francisco,  Calif. — The  city  will  ask  for 
ids  soon  for  5000  street  signs.  M.  M.  O'Shaughnessy  is 
ity   Engr. 

+Ferry  Slip — San  Francisco,  Calif. — The  Board  of  State 
[arbor  Commissioners  has  awarded  the  contract  for  the 
onstruction  of  ferry  slip  No.  S  to  the  THOMPSON  BRIDGE 
:0..   San   Francisco,   at   $34,5S7. 

Pavilion — San  Francisco,  Calif. — Bids  will  be  received  un- 
11  noon.  Mai'.  25,  at  the  office  of  the  Pennsylvania  Panama- 
aciflc  International  Exposition  Commission,  Capitol,  Har- 
isburg,  Penn.,  for  the  construction  of  the  Pennsylvania 
avilion  on  the  grounds  of  the  Panama-Pacific  International 
Ixposition  at  San  Francisco.  W.  H.  Gaither  is  Secv.  of  the 
;xecutive    Com.,    Harrisburg. 

Vacuum  Cleaning;,  Pneumatic  Tube  Work,  Etc. — San  Fran- 
isco,  Calif. — Bids  have  been  received  as  follows  by  the 
.oard  of  Public  Works  for  a  vacuum-cleaning  and  pneu- 
latic-tube  system  and  electric  work  in  the  new  city 
all:  Le  Page-McKinney  Co.,  $78,500;  Butte  Electric  &  Engi- 
eering  Co.,  $79. $43;  Newbery-Bendheim  Electric  Co.,  Hum- 
oldt  Bank  P.ldg..  San  Francisco.  $77,000:  General  Electrical 
0.,  $S9.374;  McFell  Electrical  Co.,  $87,800;  H.  S.  Tuttle.  $79,- 
50;   Pacific   Fire    Extinguisher    Co.,   $78,680.      Noted    Mar.    5. 

Breakwater — Nova  Scotia,  N.  S. — Bids  will  be  received  un- 
il  Mar.  25,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks., 
ttawa,  Ont.,   for  a  breakwater  at  Comeau's  Cove,  N.  S. 

Harbor  Works — Montreal.  Que. — The  Harbor  Commission, 
eb.  26,  outlined  plans  for  the  following  harbor  improvements 

)  cost    about    $15, 000, C :    New    freight    sheds   for    the    weekly 

?rvice  of  the  Hamburg-American  and  Canadian  Northern 
teamship  lines,  the  electrification  of  the  harbor  railways,  the 
levation  of  railroad  tracks,  the  erection  of  great  warehouses 
t  the  foot  of  Moreau  and  Beaudry  Sts..  the  extension  of 
iers.  a  new  bridge  over  the  St.  Lawrence  River  and  a  new 
rain  elevator. 

Coal-Discharging  Plant,  Etc. — Quebec,  Que. — The  Canadian 
orthern  Ry.  Co.  will  construct  a  coal-discharging  plant  at 
luebec,  and  extend  its  wharf  150  ft.  M.  H.  MacLeod,  Win- 
ipeg,    Man.,    is  Gen.    Mgr.    and    Ch.    Engr. 

+Wharf — Fitzroy  Harbor.  Out. — The  Department  of  Public 
,'orks  has  awarded  the  contract  to  T.  &  J.  MORAN,  Arnprior, 
nt..  for  the  construction  of  a  wharf  at  Fitzroy  Harbor. 

Canal — Ottawa,  Ont. — Bids  will  be  asked  soon  by  the  De- 
artment  of  Railways  and  Canals,  Ottawa,  for  the  construe- 
on  of  a  portion  of  Sect.  4  of  the  Welland  Canal  to  be 
nown  as  Sect.  4 -A.  L.  K.  Jones  is  Asst.  Deputy  Minister 
rid  Secy. 

+Wharf — Ainsworth,     B.     C. — The     Department     of     Public 
forks.   Ottawa,   Ont..   has  awarded   the  contract   to  J.   DANCY 
CO..    Nelson,    B.    C,    for    the    construction    of    a    wharf   at 
inswmth. 

Duck  and  Terminals — Port  Moody.  B.  C. — The  Imperial  Oil 
•  "i  Canada.  Vancouver,  B.  C,  plans  to  construct  docks  and 
rminals  at  Port  Moody.     Estimated  cost,  $500,000. 

Bulkheads — Vancouver,  B.  C. — Plans  are  being  prepared 
f  Davis  &  Leslie,  Vancouver,  for  the  construction  of  bulk- 
Hds    along    the   north    arm    of   the    Fraser    River. 

Fire  Apparatus — Moose  Jaw.Sask. — Bids  will  be  received 
.til  Mar.  25.  by  the  Pity  Commissioners,  for  fire  apparatus, 
'  Include  one  motor  truck,  two  motor  combination  chemical 
id  hose  wagons,  one  75-ft.  aerial  truck,  one  motor  triple 
Kbination  and  one  two-wheel  tractor. 

BUILDINGS 

+W  Inehester,  Mass. — The  contract  for  the  construction  of 
school  for  St.  .Mary's  Parish  has  been  awarded  to  WILLIAM 
.  KEARNS,  240  Albany  St.,  Cambridge.  The  building  will 
s  at  Durham  and  Washington  Sts  and  is  estimated  to  cost 
"."no.  Maginnls  &  Walsh,  100  Hovlston  St.,  Boston,  are  the 
rrl,. 

Worcester,     Mass. — Frost     &     Chamberlain,    Archs..     Slater 
ire    preparing    plans    for    a    four-story    brick,    concrete 
I      i  >n.-    building.    69x125    ft.,    for   the    Worcester   Trust   Co., 
I'V  inklin  St. 

+  \ll>iin>,   IV.  Y. — The   contract   for  the   construction   of   the 

t..r    Troop    l:    has    been    awarded    to    the    KIOF.PS- 

FlY  CONSTRUCTION  CO.,   145   Wesl   1Mb  St..  New  York,  N.   Y. 

1111,000.      Bids    were    med    Feb     16.      Noted    Feb.    26. 

It    is   reported    that    Seth    Heacock,   Herkimer,    is   interested 

•  i  •  el  inn    of   a    $1,11011,111111    hotel    at    Stat,     and    Ragle   StS. 

Biiiubiuni N.    v T.    I.    Lacy    .v    Son,    Preaa    Bldg.,    are 

cpaiirii-     plans    for    a    three-story    and    basement    school    for 
1  Catholic    Church.      The   cost    is   estimated    at   $75,- 

linniiio.  v  v.     -ill,-  Fraternal  Order  of  Eagles  will  build  n 

toi       .". I   basement   club  house,    7T,\iir.   ft.,   at    Pearl  and 

■U    Sts.    Esenweln    ,V    Johnson.    Kllicntt    Square    I'.l.iu..    are 

The  cost    is   estimated    at    $95,000. 

E.    II.    Eddy,    IT    Court    St.    will    build    a    live   story    hotel,    57x 

I    ft.    at    Genesee   St,    and    Niagara    Square       W,    s.    Blckell- 

valn  Co.,  595   Elllcotl   Squan  arlng    plans. 


Green  &  Wicks,  110  Franklin  St.,  are  preparing  plans  for 
an  apartment,  four-stories  and  basement,  for  J.  J.  Timmer- 
man,   on  Carolina  St.     The  cost  is  estimated  at  $40,000. 

Buffalo,  N.  Y. — Howard  L.  Beck,  City  Arch..  Municipal 
Bldg.,  has  prepared  plans  for  a  4S-room  steel,  brick  and  terra 
cotta  school  in  Dist.  31.     The  cost  is  estimated  at  $325,000. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — The  general 
contract  for  constructing  the  new  Knickerbocker  Club  House 
has  been  awarded  to  JOHN"  DOWNEY,  410  West  34th  St  The 
building  will  be  four  stories,  of  brick  and  marble  and  located 
at  Fifth  Ave   and    S2d  St.     The  cost  is  estimated  at   $100,000 

Griffin  &  W^ynkoop,  Archs.,  30  Church  St.,  are  preparing 
plans  for  the  city  for  a  14-story  jail  on  West  30th  St.  The 
cost    is    estimated    at    $450,000. 

Jardine,  Hill  &  Murdock,  Archs.,  3  Wrest  29th  St.,  have 
prepared  plans  for  a  12-story  brick  and  limestone  build- 
ing at  Broadway  and  Canal  St.  for  the  Canal  Street  Build- 
ing Co.  The  cost  is  estimated  at  $250,000.  Edwin  A  Mc- 
Alpin    is    Pres. 

(Borough  of  Brooklyn) — St.  Luke's  Protestant  Episcopal 
Church,  on  Clinton  Ave.,  which  was  recently  damaged  bv 
fire,  will  be  rebuilt.  The  damage  to  the  building  fs  esti- 
mated   at    $400,000.      Rev.    Henry    C.    Swentzel    is    Rector 

The  following  are  the  bids  received  by  the  Park  Board  on 
Mar.  5,  for  completing  the  superstructure  of  additions  F  and 
G  to  the  Brooklyn  Institute  of  Arts  and  Sciences:  P  J  Car- 
lin  Construction  Co.,  1123  Broadway.  New  York,  Slo7,900; 
William  H.  Egan,  147  East  125th  St.,  New  York,  $179,987;  the 
Lincoln-Steele  Fleming  Co.,  17  Madison  Ave.,  New  Y'ork, 
$li 8,613;  the  Marble  Arch  Co.,  216th  St.  and  Broadway,  New 
i  ork,  $120,900;  W.  F.  Plass  &  Bros.,  145  West  1Mb  St.,  New 
York,    $128,000;   George   W.   Wrills,   101    Park   Ave.,   New   York, 

New  York,  ST.  Y. — (Borough  of  Brooklyn) — (Official) — Bids 
were  received  as  follows,  Mar.  11,  bv  the  Board  of  Health, 
Dept.  of  Health,  Center  and  Walker  St.,  Borough  of  Man- 
hattan, for  the  construction  with  all  necessary  alterations, 
except  plumbing  and  heating,  of  one  brick  kitchen  building 
at  the  Kingston  Ave.  Hospital.  Borough  of  Brooklyn:  W.  D. 
Moore,  $62,000;  Thompson  &  Kelsev,  $69,900'  Werner-Bartels 
£?,;•  !£2'!tiT;„R-  H.  Brown,  $70,470;  Freymier  &  Hanna,  $61,- 
300;  W.  H.  Egan,  $65,980;  J.  F.  Walsh  &  Bro..  $68,900;  Rome 
Corporation  Builders,  $63,600;  P.  J.  Carlin,  $67  13S'  P  F. 
Kenny,  New  Bldg.,  77th  St.,  New  York,  $59,9S7.  Noted 'Mar  5. 
™r(5.vrOUBh  of  Bronx) — George  &  Edward  Blum,  Archs., 
505  Fifth  Ave.,  New  York,  have  completed  plans  for  a  six- 
story  apartment  on  Fort  Washington  Ave.  and  162d  St  ,  for 
the    Friedman    Construction    Co.      The    cost    is    estimated    at 

It  is  reported  that  the  V.  S.  Building  Co.  will  construct 
a  six-story  apartment  on  142d  St.,  near  Riverside  Drive,  to 
cost    $125,000.      C.    B.    Myers    is    the    Arch. 

Cram  Goodhue  &  Ferguson.  Archs..  2  West  47th  St.  have 
completed  plans  for  a  one-story  chapel  for  the  Cathedral  of 
St  John  the  Divine,  on  Morningside  Ave.  and  110th  St.  The 
cost    is    estimated    at    $100,000. 

Syracuse,  N.  Y.— The  Beta  Theta  Pi  Fraternity  will  build 
a  three-story  and  basement  lodge,  to  cost  about  140,000. 
E.  P.  \alkenburgh.  42  North  St.,  Middletown,  N.  Y .  is  the 
Arch. 

Newark.  N\  J.— The  Common  Council  has  approved  of  a 
bond  issue  of  $125,000  for  the  building  of  an  addition  to  the 
City  Hospital.  Henry  J.  King.  22  Clinton  Ave.,  Newark,  is  the 
Arch. 

It  is  reported  that  the  city  will  build  a  new  almshouse, 
to   cost   $400,000. 

Coatesvillc.  Penn. — The  contract  for  constructing  the  four- 
story  brick  and  stone  Y.  M.  C.  A.  building  has  been  awarded 
to  C.  H.  ASH.  Shattuck  &  Hussey,  10  South  La  Salle  St.,  Chi- 
cago, 111.,  are  the  Archs. 

Hnrrisliurg,  Penn. —  The  Messiah  Lutheran  Church  plan  to 
erect  a  church  at  Sixth  and  Forster  Sts..  to  cost  about  $150  000 
Rev.  Henry  W.  A.  Hanson   is  the  pastor. 

I.ock     Haven,     Penn. — Henry    L.     Brown.     1714     Sansom    St 
Philadelphia,    Penn.,  submitted   loyv   bid  at  $SS.:!S0   for  the  con- 
struction  of  the   high  school.      E.   E.  Joralemoii.    Buffalo    X    Y 
is   the  Arch.      Noted   Jan.    29. 

New  llrle.IM.ni,  Penn. — The  Y.  M.  C.  A.  has  raised  $40,000  for 
the  construction  of  a  new   building. 

Wilmington,  Del. — The  Hoard  of  Trustees  will  soon  call 
for  bids  tor  building  an  addition  t..  tin-  Delaware  Hospital 
Thomas.  Churchman  &  Moliter,  130:>  Walnut  St.,  Philadelphia 
Penn.,  are  the   Archs. 

CONTB  \<  T    PRICE 

*+Dnms — Lynn,  Mass. —  I'.ids  were  received  bv  Thomas 
Campbell.    2nd.   Oomr.    of  Water  and    Water    Works,    Pee     2     for 

e.  mi. I. 'ting  Breed's  Pond  .lam  an. I  constructing  a  dam  at 
Lantern  Rock,  from  (A)  D.  F.  Crowley;  Bristol,  conn  ,  iY> 
T.  STUART  x  SON  <'".  Newton,  M.e—  (awarded  contract)' 
(C)  H.  B.  Sproul  Contracting  Co.,  Peeksklll,  N  S  ;  iih  Cole- 
man    Bros..     Chelsea.     Mass         .1    j  !,,.,■     Const,, 

Co      Hudson,    x.    v.;    (  !•' i    a     Q     Tomasello.    Dorchester    Mass  ■ 

<H>    1 g    &    Little.    Leominster.    Mass,     .Hi     Michael    RusSoA 

S.o,  Boston,  Mass:  ill  D  .1  Slieelian  Co.  l.vnn.  Mass-  ,11 
lliilhrook,  Cabot  &  Rollins  Corporation,  Boston,  Mass  The 
it,  in   bids   were  as  follows: 


DAMS,  LYNN,  MASS 


I    onrtli  omrmnkmonl $0  00 

I.  1.00 

,  ..nrrrte   I'l.H'    H  :ill  5.80 

I  .  ,|, |>,n,'   I,  .    ■                                                 1  .00 

ir.nrl,  exenvntion  1    50 

I.  rock  excavation .  .               ....  4.00 

.      Total    $192,185 


B 

C 

D 

i: 

!•' 

G 

11 

1 

.1 

$u  65 

$0.80 

SO. 80 

SO. 84 

$11  so 

BO  00 

to  OS 

tl.OO 

1    7.'. 

1     ,o 

i   ..o 

1    7.-. 

e  ■-•.-. 

i  50 

i.     o 

B  7.', 

7  IX) 

7.00 

n  lit) 

0  00 

1    on 

it  BO 

0.  Hi 

I   50 

o  75 

2.00 

1   50 

t   50 

1    .Ml 

1    (HI 

3  00 

8.00 

8.00 

a  oo 

8  hi) 

8  iii 

$200,31)7 

|30B£7e 

$272,700 

$228,9.14 

$234,789 

$249,370 

$856,876 

$279,350 

1898,776 

lfiS 
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+  Bnltimore.  Mil. — The  contract  for  constructing  the  six- 
story  apartment  on  University  Parkway,  has  been  awarded  to 
the  WEST  CONSTRUCTION  CO..  Chattanooga,  Tenn,  at  $184,- 
000.     Theodore  Pietch  is  the  Arch. 

Washington,  D.  C. — Wyatt  &  Molting,  Archs.,  Keyser 
Bldg.,  Baltimore,  Md.,  are  preparing  plans  for  a  hotel  at  Ver- 
mont Ave.  and  16th  St.,  H  and  L  Sts.,  for  the  Arlington  Cor- 
poration. Oliver  J.  Sands,  Richmond,  Va.,  is  interested.  The 
building  will  be  of  brick  and  limestone,  and  will  cost  about 
$3, 000,000. 

Savannah,  Ua. — The  Savannah  Bank  &  Trust  Co.  will  erect 
a  10-storv  brick  offi.ce  building  at  Bay  and  Dayton  Sts.  Mow- 
bray &  Uffinger,  Archs.,  New  York,  N.  Y.,  have  submitted 
tentative   plans   for   the   work.      William    F.   McCauley   is  Pres. 

Jackson,  La. — It  is  reported  that  the  Trustees  of  the  In- 
sane Asylum  have  plans  for  a  memorial  building  to  cost 
about    $57,000. 

Chattanooga,  Tenn. — It  is  stated  that  bids  will  be  received 
until  Mar.  17,  for  the  construction  of  the  nine-story  building 
for  the  Realty  Trust  Co.     Noted  Feb.   12. 

Knoxville,  Tenn. — Press  reports  state  that  Col.  L.  D.  Tyson 
and   associates    will    erect   a   hotel   to   cost   about    $500,000. 

Louisville,  Ky. — D.  X.  Murphy  &  Bio.,  Archs.,  140  South 
Fifth  St.,  will  soon  call  for  bids  for  constructing  the  German 
Bank  building  on  Fifth  and  Market  Sts.  The  cost  is  estimated 
at  $100,000. 

Cleveland,  Ohio — Plans  are  being  prepared  by  George  B. 
Post  &  Sons,  Archs.,  101  Park  Ave.,  New  York,  for  a  hospital 
to  be  erected  at  Cleveland,  for  the  Cleveland  Jewish  Hos- 
pital  Association.      The    estimated    cost    is    $500,000. 

+<  oliniilins,  Ohio — The  contract  for  the  building  to  be 
erected  at  Neilston  and  Naghten  Sts.,  for  G.  W.  Bobb,  has 
been    awarded    to    R.    H.    EVANS   &    CO.,    Columbus,    at    $74,743. 

+  Daytun,  Ohio — The  general  contract  for  the  construction 
of  the  three-storv  and  basement  high  school  has  been 
awarded  to  the  STRUCTURAL  CONCRETE  CO..  1105  United 
Brethern  Bldg.,  E.  J.  Moundstephen  is  the  Arch.,  S03  United 
Brethern    Bldg. 

Norwood,  Ohio — Bids  will  be  received  until  Apr.  7,  by 
Harry  J.  Pierson,  Dir.  of  Pub.  Ser.,  Norwood,  for  the  con- 
struction   of   a   city   hall. 

YoniKHtowi,  Ohio — Bids  will  be  received  until  Apr.  3,  by 
Jackson,  Rosencrans  &  Waterbury,  Archs.,  132S  Broadway, 
New  York,  for  the  construction  of  the  Y.  M.  C.  A.  building. 
The   estimated    cost    is   $300,000. 

Ann  Arhor,  Jlich. — Plans  are  being  prepared  by  York  & 
Sawyer,  Archs.,  50  East  41st  St..  New  York,  for  the  construc- 
tion" of  a  four-story  dormitory,  for  the  University  of  Michi- 
gan.     The    estimated    cost   is    $350,000. 

Detroit,  Mich. — Bids  are  being  received  by  Oscar  C.  Got- 
tesleben,  Arch.,  Detroit,  Mich.,  for  a  three-story  and  basement 
industrial  building,  100x200  ft.,  for  the  University  of  Detroit. 
The  estimated  cost  is  $150,000.      Noted  Dec.   25. 

+  f.i:in.i  Rapids,  Mich. — The  contract  for  the  five-story  and 
basement  hospital  for  the  Union  Benevolent  Hospital,  lias 
been  ..warded  to  the  GEORGE  A  FULLER  CO.,  140  South 
i!  n    Si  .   Chicago,   111.     The  estimated   cost  is  $500,000. 

Grand  Rapids,  Mich. — Wernette,  Bradfield  &  Mead,  Archs., 
4  11  Houseman  P.ldg.,  are  preparing  plans  for  the  two-story 
and  basement  temple  for  the  Knights  of  Columbus.  The 
estimated   cos!    is   5 1 

4-Grand  Rapids,  Mieh. — The  contract  for  the  const  ruc- 
tion of  the  high  school  ai  Grand  Rapids  has  been  awarded 
to  the  HAUSER  OWEN  AMES  CO.,  Grand  Rapids,  Mich. 
Ja  n 

+Ypallantl,  Mich.— The  general  contract  for  the  construc- 
tion of  ii idltorlum   tor  the  State   Board  of  Education,   has 

been  awarded   to   h    V.  snydei:   .v   sun,  57  South   McCninicy 
St.,  Battli    Creek,   Mich. 

^Chicago,    ill.     The    general    contract    for   the   construction 
of  the  geologrj    and    geograph:     buildings,   for   the    '  •- 
„f  Chli  irdi  d    to   the  THi  IMPS'  IN  STARRETT 

CO      i  I  Blvd. 

■EdwardavMle,  III.  The  lowesl  bid  for  the  construction  of 
the  comr  house  lai  was  submitted  by  Eng- 
lish Bro       i  111.,  at  $1 93  91 ii    Unlealola    mai  ble 

+  i  iwiii-ioii.  ill.  Contracti  foi  th(  construction  of  the 
bank    buildl  i  i       i    '  "      havi     been  awa  rded    as    folio 

M     I''  >i.KY.    Evanston, 

\       VSHBECK    &    <-"..    2712    Mildred    Ave.,    iron 

rROl     C Ii  nl     >    i        hei  '    metal, 

■      ■ ild    We 


Kewaunee,   "Wis. — Bids    will    be    received    until    Mar.    24,    by 
Robert    Messmer    &    Bro.,    Majestic    Bldg.,    Milwaukee,    for    the 
construction    of    a    school    at    Kewaunee.      The    estimated    cost  ; 
is   $65,000. 

Madison,  Wis. — Bids  will  be   received  until   Mar.    25,  by  the  ! 
State    Board    of    Control,    Capitol    Bldg.,    for    buildings    at    the 
Wisconsin   State   Tuberculosis   Sanatorium    near   Wales.      A.  C. 
Eschweiler  is  the  Arch.,  Milwaukee,  Wis. 

Milwaukee,  Wis. — Leiser  &  Hoist,  Archs.,  Germania  Bldg., 
will  receive  bids  until  Mar.  24,  for  the  construction  of  a 
school  at  14th  and  Lee  Sts.,  for  the  Evangelical  Lutheran 
Immanuel    Congregation.       The    estimated    cost    is    $150,000. 

Racine,  Wis. — Guilbert  &  Funston,  Archs.,  Robinson  Bldg., 
have  prepared  plans  for  a  school  to  be  erected  at  West 
Racine,  for  the  Board  of  Education.  The  estimated  cost  is 
$100,000. 

Marshalltown.    Iowa — W.    S.    Ferguson    &    Co.,    Archs..    615  I 
Euclid    Bldg.,    Cleveland,    Ohio,    are    preparing    plans    for    the 
construction    of  a   two-story   office    building,    10x650   ft.    for  the 
Lennox    Furnace    Co.      The    estimated    cost    is    $250,000.      E.    P.  ! 
Miller   is   Gen.    Mgr.,    Marshalltown,    Iowa. 

+Fairl>anks,  Minn. — The  contract  for  the  construction  of 
a  two-story  and  basement  school  has  been  awarded  to 
KINGSLEY    &    PAYANT,    Faribault,    Minn. 

Minneapolis,  Minn. — Bids  are  being  received  by  H.  L.  Ste- 
vens &  Co.,  Archs.,  Chicago,  111.,  for  a  ten-story  station  and 
office  building  at  Seventh  St.  and  Third  Ave.,  for  the  Electric 
Short  Line  Ry.     The  estimated  cost  is  $700,000. 

Butte,  Mont. — All  bids  submitted  for  construction  of  Wash- 
ington School  were  rejected  as  too  high,  and  new  bids  will 
be  asked.  The  lowest  bid  submitted  was  that  of  the  Acme 
Construction  Co.,  Butte,  at  ?S5,450.  Architect's  estimate,  $S1,- 
600.      Noted    Jan.    15. 

Lcwistou,  Mont. — Strain  Bros,  will  erect  a  three-story 
building  at  Lewiston.  The  estimated  cost  is  $85,000.  Was- 
mansdorff  &   Eastman   are  the  Archs.,  216  Wise  Block. 

+  S|«ringlielil,  Mo. — The  contract  for  the  10-story  office 
building  to  be  erected  on  the  site  of  the  Merchants'  National 
Bank,  has  been  awarded  to  the  L.  W.  DUMAS  CONSTRUC- 
TION CO.,    Columbia,   Mo.      The   estimated   cost    is   $200,000. 

Denver,     Colo. — The     Pence     Investment     Co.     will     erect    a 

three-story    hotel    at    1450    Grant    St.      The    estimated    cost    is 
$50,000. 

Seattle,  Wash. — Charles  H.  Bebb,  Denny  Bldg.,  will  soon 
receive  bids  for  a  two-story  and  basement  store  and  office 
building  at  Second  and  Stewart  St.,  for  Edgar  James.  The 
estimated   cost    is    $45,000. 

Taconia,  Wash. —  R.  E.  Borhek,  Arch.,  Savage  Scofield  Bldg., 
is  receiving  bids  for  a  theater  to  be  erected  for  John  S. 
Baker.     The   estimated   cost  is  $100,000. 

Alturas,  Calif. — Bids  will  be  received  until  Apr.  2,  by  A. 
De  Longehamp,  Arch.,  Reno,  Nev.,  for  the  county  court 
house  to  be  erected  for  Modoc  County,  Alturas,  Calif.  The 
estimated    cost    is    $90,000. 

+Inglewood,  Calif. — Contracts  have  been  awarded  for  the 
construction  of  the  polytechnic  high  school  buildings  as 
follows:  General  contract,  NANCE  &  PHELPS,  Ninth  St.  and 
Central  Ave.,  at  $99,720;  heating  and  ventilating,  the  MA- 
CHINERY &  ELECTRICAL  CO.,  351  North  Main  St.,  at  $13,- 
169;  electrical  wiring,  ROBERTSON  &  PACKARD,  Santa  Ana, 
at   $2300.      Noted    Dec     25 

Los  Vugeles,  Calif.— Parkinson  &  Bergstiom,  Archs.,  1035 
Security  Bldg.,  Los  Angeles,  are  preparing  plans  for  a  14- 
story  otiic.-  building  to  I"-  erected  :it  Seventh  and  Main  Sts. 
The  estimated  cosl   is  $1,000, ooo. 

+  Oakland,  Calif.-  -The  contract  for  the  construction  of  the 
concrete  walls  and   granite  base  for   the  municipal  auditorium, 

has     l n     awarded     to     CHRISTENSEN     I'.Ros.,     at     $196,360 

Noted    Nov.    IS. 
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+San   Francisco,   Calif The   contract    for   the   construction 

the    Court    of   Abundance,    at    the    Panama    Pacific    Interna- 

nal   Exposition    has   been   awarded    to   FREESE    &   PETER- 

N,  at  $295,000. 

San    Francisco,    Calif. — Lewis    P.     Hobart,     Arch.,     Crocker 
lg.,    is    completing    plans    for    the    hospital    buildings    to    be 
cted    at    the    Affiliated    Colleges,    by    the    Regents    of    the 
iliversity  of  California.     The  estimated  cost  is  $600,000. 

Vancouver,  B.  C. — J.  J.  Donnellan,  Arch.,  319  Pender  St., 
preparing  plans  for  a  theater  in  Vancouver.  The  esti- 
ted  cost  is  $250,000.  E.  Marcus  Pretica,  Empire  Bldg., 
ittle,   is  Assoc.   Arch. 

Victoria,  B.  C. — Weiler  Bros,  will  erect  a  10-story  office 
llding  at  Douglas  and  Kane  Sts.  The  estimated  cost  is 
0.000.      II.   A.   A.    Cox  is  the  Arch.,    Vancouver  and  Victoria, 

♦Victoria,  B.  C. — The   contract   for   the  construction   of  the 
Ire  building  for  the   Hudson   Bay   Co.,   has  been   awarded    to 
BRITISH  COLUMBIA  CONSTRUCTION   &   ENGINEERING 
,  at  $800,000.     Noted  Jan.   15. 

| North  Toronto,  Ont. — The  Grand  Trunk  and  the  Canadian 
;lflc  Rys.  will  erect  a  union  station  at  North  Toronto.  The 
imated  cost   is   $750,000. 

Port  Arthur,  Ont. — Plans  are  being  prepared  for  a  county 
|  to  be  erected  at  Port  Arthur.  The  estimated  cost  is 
I  0,000. 

Winnipeg,  Man. — Bids  will  be  received  until  Apr.  15,  by 
J  dan  &  Over,  Arehs.,  for  the  construction  of  a  three-story 
lipk  apartment  house.     The  estimated  cost  is  $200,000. 

Bids  are  being  received  by  James  Chisholm  &  Sons,  Archs., 
ffiinipeg.  for  a  12-storv  hotel  to  be  erected  on  Smith  St. 
1  ■   estimated    cost   is    $1,000,000. 

Calgary,  Alta. — The  Calgary  University  will  erect  a 
d  mltory,  estimated  to  cost  $250,000.  M.  D.  Blow  is  Chn. 
E  rd   of  Governors. 

K     UNITED  STATES   CIVIL,   SERVICE   EXAMINATION'S 

laslatant    Explosives    Engineer — The     United    States     Civil 

8  ."ice   Commission  announces  an   open   competitive  examina- 

0     for  assistant  explosives   engineer,    for   men   only,    on    Apr. 

&.  Fr-m  tile  register  of  eligibles  resulting  from  this  examina- 

ti     .•    Mrication   will   be   made   to   till   a  vacancy   in   this   posi- 

tll    in  the  Bureau  of  Mines,  at  Pittsburgh,  Penn.,  or  at  other 

the    field,    at    salaries    ranging    from    $1620    to    $2100 

a    ar,  and  vacancies  as  they  may  occur  in  positions  requiring 

ilar  qualifications.      The  duties   of  this   position  will   be   to 

I  and   participate    in   tests   of   explosives    used    in   mining 

quarrying,     and     in     the     demonstration     of     the     use     of 

explosives    in    mining     and    quarrying    operations.      The 

s     will     involve     considerable     field     work     and     travel. 

Betitors     will     be     examined     in     the     following     subjects, 

ch    will     have     the     relative     weights     indicated:     Physics, 

general     chemistry,      10;     mining     engineering,     30:     edu- 

on    and    experience.     40.       An    educational    training    equiv- 

.t    to    that    required    for    graduation    in    mining    engineer- 

from     a     school     or     university     of     recognized     standing, 

at     least     three     years'     actual     experience     with     mines, 

n    the    manufacture,    testing,    and    use    of    explosives,    are 

Bulsites  !"!'  consideration  for  this  position.      Persons  who 

t    the    requirements    and    desire    this    examination    should 

I.    for   application   Form    1312   to   the   United  States 

I   Service   Commission.   Washington,    D.    C.      No   application 

be  accepted  unless  properly  executed,  excluding  the  medi- 

ite,    and    filed    with    the    Commission   at    Washington 

i»!cme   to  arrange  for  the  examination  at   the   place  selected 

i.Mlslnnt  Drainage  Engineer — The  United  States  Civil  Ser- 
rt  Commission  announces  an  open  competitive  examination 
ant  drainage  engineer  for  men  only,  on  Apr.  S. 
■  n  the  register  of  eligibles  resulting  from  this  examina- 
I  certification  will  lie  madi  to  till  vacancies  in  this  position 
•jboth  irrigated  lands  and  humid  regions,  in  the  Offire  of 
■srlmenl  Stations,  Department  of  Agriculture,  at  salaries 
Wring  from  $1000  to  $15im  per  annum,  and  vacancies  as  they 
fr  In  positions  requiring  similar  qualifications.  The  duties 
" '  itions  will  COnSISI  of  making  and  assisting  on  sur- 
*JM,  preparing  plans  and   reports  upon   drainage   projects    col- 

•  ■  ng  technical   data,    and    lucting    original    invest 

I  petltors  will   be  examiner]   jn  the  following  subjects,  which 

ih.     relatlvi      weights     indicated:     Engineering    and 

■SWe    questions    (a)     for    irrigated    lands,     (b)    for    humid 

report     ftn    b.      '    tlvered    to    the    examiner    on    the 

examination),    25:    education,    training   and    experi- 

fS'i.      u  An  :M,"f'iti<innl   training  equivalent   to  that    required 

ichelors   degree    In   engineering    science,   or   agrlcul- 

1    from    n    coll,  nr    university    of    recognized    standing    Is 

•requisite    for    consideration    for    these    positions       Under 

■  lrst  subject  applicants  mnv  elect   to  be  examined    In  either 

e   engineering   for   Irrigated   lands,   or    ch)    drainage 

for    humid     regions        Ench    applicant     must    state 

l)i»wer   to  question  1   of  application  and  examination  Form 

l|  whether   he  desires   to  he   examined   on    (a)    or    fbl       Under 

■i    subject   applicants   will   he   required   to  prepare   a 

ojjrt   of   not    less    than    2100    words    on    Rome    BUbJect    related    to 

written  preferably  in  the  light  of  per- 

nce       Application   mnv  he   made   to  the   nlr.rtor  of 

r  Experiment    Stations    Department   of    Agriculture. 

l>      C,     for     publications     relating     to     drainage. 

»ljh  mnv  be  used  wholly  or  In  part  ns    i   basis  for  the   n  port 

ho  meet    the   reqnlt.  desire    this   .xamina- 

\<fi  should    at    once    applv    for    nppllcntlon    form    131°    to    the 

lei    civil    Service    Comml  hlngton     n    C, 

^Application    will   be    accepted    unless    protierl' 
»  ng  th,    medlcnl   certlflc   ite      md   tiled   with   the   Commission 
**  'ushlnrton  in  time  to  arrange  for  the  examination  of  the 
«P  cant 


cation  will  be  made  to  fill  approximately  six  vacancies  in  the 
position  of  surveyor-draftsman  and  nine  vacancies  in  the 
position  of  surveyor,  in  the  Forest  Service,  Department  of 
Agriculture,  for  service  in  the  field,  at  salaries  ranging  from 
$1200  to  $1500  per  annum,  and  vacancies  as  they  may  occur 
in  positions  requiring  similar  qualifications.  The  duties  of 
the  position  require  experience  in  cadastral  and  topographic 
surveying  and  in  plotting  field  notes  and  making  finished 
maps  for  photolithography.  Competitors  will  be  examined  in 
the  following  subjects,  which  will  have  the  relative  weights 
indicated:  Plane  surveying,  use  and  adjustment  of  instru- 
ments, and  United  States  public-land  surveying,  15;  topo- 
graphic surveying,  15;  mathematics,  involving  geometrv 
plane  and  spherical  trigonometry,  mensuration,  analytics,  arid 
calculus.  15:  topographic  drawing  and  lettering,  30;"  training 
and  experience.  2a.  Applicants  must  have  had  not  less  than 
five  years  of  field  and  office  experience,  of  which  not  less  than 
two  must  have  been  occupied  in  field  work.  Two  supple- 
mentary registers  of  those  who  fail  in  this  examination  will 
be  established,  as  follows:  (a)  Survevor — consisting  of  those 
who  qualify  in  subjects  1.  2.  3  and  5.  combined,  with  the 
weights  indicated  above,  (b)  Draftsman — consisting  of  those 
who  qualify  m  subjects  3.  4  and  5,  combined,  with  the  weights 
indicated  above.  Persons  who  meet  the  requirements  ami 
desire  this  examination  should  at  once  apply  for  application 
Form  1312  to  the  United  States  Civil  Service  Commission, 
Washington,  D.  C.  No  application  will  be  accepted  unless 
properly  executed,  excluding  the  medical  certificate,  and  tiled 
with  the  commission  at  Washington  in  time  to  arrange  for 
the  examination  at  the  place  selected  by  the  applicant. 

NEW    RAILWAYS    IX    CHINA 

Until  recently  the  attitude  of  the  Chinese  Government 
toward  railways  was  unfriendly.  It  was  much  the  same 
as  that  held  by  the  French  cabinet  minister  sent  to  England 
by  the  French  king  to  investigate  the  newlv  invented  steam 
coaches.  "Railways,"  he  wrote  in  his  official  report,  "may 
be  practicable  in  England,  but  thev  are  not  suited  to  con- 
ditions in    France." 

"The  year  that  has  just  expired."  says  "The  Far  Eastern 
Review.  in  its  December.  1913.  issue,  "has  seen  approvals 
granted  by  the  Government  of  the  Republic  for  approxi- 
mately 3S00  miles,  a  distance  almost  two-thirds  as  great  as 
that  of  the  railways  that  have  been  constructed  and  Dlaced 
in  operation   since   1S76." 

At  the  beginning  of  that  period  a  ten-mile  strel 
track  was  laid  from  Shanghai  to  Woosung.  But  the  people 
could  not  tolerate  the  foreign  monster  tearing  back  and 
fourth  over  the  soil  of  their  ancestors.  Finallv  public  opin- 
ion, which  has  always  ruled  in  China,  in  spite  of  the  forms 
of  its  government,  compelled  the  officials  to  tear  up  the 
tracks  and  shift  rails,  rolling  stock  and  all  movable  im- 
provements to   Formosa. 

Other  roads  were  built  later  and  allowed  to  remain  but 
it  was  slow  work.  At  the  end  of  1912  there  were  only  6000 
miles  of  railway  in  operation,  to  serve  a  population'  esti- 
mated   to   be   something   like   400,000.000. 

During    the    year    1913.    the    Government    of    Yuan    Shi    Km 
began   the   construction  of  2SO0  miles  of  railway.     In   addition 
to    this,    work    is   being  carried    on    by   the   private   corpora! 
having    the    right    of   construction    of    the    southern    section, 
%£k£S%S3^3Sl^L      ^"her.     3800    miles    22     now 


il 


Irveynr-Draftxmnn     Tie    rnit.d  si  itcs  Civil  Service  Cnm- 

nn   announces    an    open    competitive    examination    for    snr- 

mnn     for    men    onl'      nr     Vpi      !       nd    9       From    the 

m    of   eligibles   resulting    from   this   examination   certlfl- 


",'  '  he  I  I  icki  Th(  I  I  ition  In  Manhattan  will  b< 
the  south  side  of  42nd  St  between  Lexington  and  Third  Ive 
and  access  to  the  tunnel  will  be  by  means  of  an  .-seal., tor 
Th»e  'on.  rac,£r  w,m  ,havSwP,nS  months  in  which  to  complete 
the  work  Eventually  this  tunnel  will  be  connected  with 
the  existing  subway  by  an  extension  westward  to  Times 
Square  and  with  the  new  rapid-transit  lines  in  Queens  by  an 
extension  from  its  present  terminus  to  the  Queensboro  Bridge 
Plaza       Work    on    the   Qi DS    extension    is   already    under   con- 

\  \i«  Electric  Plant  sit  Freeport,  Tex. — tn  connection  with 
the  new  superheated  water  and  power  plant  now  being  In- 
stalled at  the  mines  of  the  Freeport  Sulphur  Co.  at  Bryan 
Heights,  a  new  central  electrlc-powi  r  plant  will  be  Installed 
In  the  next  few  months  The  plant  through  transmission 
lines    It    Is   announced    i>v    the   company,    will    supply    . 

lighting    and     power    at     Fr,  eporl 

The  electric  current  which  will  he  furnished  to  Freeport 
and  the  sulphur  mines  from  this  central  power  station  will 
i  by  two  100-kw  Westlnghouse  steam-turbine  di- 
rect-conne,i 

This  central  power  station  "ill  be  Of  the  proportions  to  do 
nil   the  work   at    ti  Brj  in    Heights,   where   electric 

power  can  be  used,  such  as  operating  electric-driven  pumps, 
to  pump  water  from  the  i  III  il  and  fuel  oil  from  the  storage 
tanks  on  the  Freeport  ship  channel  to  the  mines,  providing 
power  for  the  machine  shop  and  for  commercial  and  doi 

lighting    and    pov.  •  '      '<     '"'  •  .port 

Glenn    I'nriiT   ha      raoantly    been    appolr  Man 

I   the   Web  lei    Mfg.  Co.,   Chit  igo     in      hi-   offices  will 
be   at   <;<:   Reade   St     New  Toi ' 
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State  Highway  Construction — Sacramento,  Calif. — Bids 
were  received  by  the  State  Highway  Commission,  Feb.  24,  for 
highway  construction  in  San  Diego  and  San  Mateo  Counties 
from  (A)  Taylor  &  Berliner.  Los  Angeles;  (B)  Ernest  S. 
Shields,  San  Diego;  (C)  Raisch  Improvement  Co.,  San  Fran- 
cisco; (D)  Flinn  &  Treacv,  San  Francisco;  (E)  Bates,  Borland 
&  Ayer,  San  Francisco:  (F)  Clark  &  Henery  Construction  Co., 
Stockton.      The   item    bids    were   as    follows: 

STATE  HIGHWAY  CONSTRUCTION,  SACRAMENTO,  CALIF. 
San  Diego  County 

A  B 

35.300  cu.yd.  excavation,  without  classification $0.45  $0.49 

54  lin.ft.  12-in.  corrugated  iron  pipe 0.50  2.00 

52  lin.ft.  lS-in.  corrugated  iron  pipe 0.75  2.00 

It..",  ni  yd.  concrete.  "Class  A"  16.00  10  00 

150  cu.vd.  concrete,  "Clasa  B"  for  culverts  and  monuments  16.00  10.00 

11,335  cu.vd.  concrete,  "Class  B"  for  paving    4.24  6.04 

14,280  lin.ft.  guard  rail    0.40  0.50 

26S  monuments 0.70  2.00 

Totals $74,951      $107,000 

SAN   MATEO  COUNTY 

C  D  E  F 
15,200  cu.yd.  excavation,  without  classifica- 
tion                                                        $0.90  $0.90  $0.76  $0.75 

490  lin.ft.  12-in.  corrugated  iron  pipe 1.00  0.25  0.50  0.50 

272  lin.ft.  15-in.  corrugated  iron  pipe 1.00  0.25  0.55  0.55 

192  lin.ft.  18-in.  corrugated  iron  pipe 1.00  0.25  0.65  0.60 

205  cu.yd.  concrete,  "Class  B"   for  culverts 

and  monuments 10.00  2.00  7.00  12.50 

8000  cu.yd.  concrete,  "Class  C"  for  paving.  .          2.50  2.00  2.00  3.00 

57,500  sq.vd.  asphalt  wearing  surface 0.555  0.53  0.49  0.45 

7100  lin.ft.  guard  rail 0.30  0.30  0.30  0.53 

38  monument 2.50  5.00  3  00  2.00 

Totals $70,821    $63,123    $59,925    $68,186 

The  Capital  of  Small  Savers — There  is  no  money  trust;  at 
least,  not  in  the  sense  commonly  attached  to  that  popular 
phrase.  Such  is  the  opinion  of  Frank  T.  Hulswit,  presi- 
dent of  the  United  Light  &  Railways  Co. 

"The  real  money  trust,"  he  said  in  a  recent  interview  to 
a  newspaper  reporter,  "is  the  people  with  the  small  bank 
accounts;  those  who  spend  a  little  less  than  they  earn." 

"The  great  river  of  capital."  he  continued.  "has_  as 
many  sources  as  the  Mississippi.  A  cobbler  in  a  West- 
ern village,  a  country  schoolmaster,  a  mechanic  in  a 
great  city;  these  are  the  little  springs  from  which  the  great 
river  flows,  turning  the  wheels  of  the  world's  industries. 
Always  that  river  will  flow  toward  that  quarter  in  which  lie 
the    most    profitable    investments. 

"A  study  of  the  records,  showing  who  are  the  owners  of 
the  stock  of  the  big  corporations  of  the  world  might  prove  of 
some  profit  to  those  who  base  all  their  convictions  on  the 
theories  of  the  economists.  The  people  of  Cedar  Rapids,  as 
an  instance,  ride  to  their  daily  work  in  trolley  cars  built 
with  the  capital  to  which  was  contributed  the  centimes  of 
French  peasants,  the  pennies  of  London  shopkeepers  and 
Glasgow    engine    drivers. 

"These   are    the    people    who    own    the    great    industries    of 

the   world.     If  the   'money  trust'   is  to  be  smashed,   then   these 

people   will  suffer,    for  they  are  the  money  trust.     Fortunately 

ho  advocate  these  destructive   methods  are  in  a  small 

minority.      The   majority    of   the    people   desire    to    be    fair." 

Mr.   Hulswit   gave   the   detailed   results  of  a  study  he  had 

special    issue   of   bonds. 

"I /i    the   total  issue  of  those   bonds,"   he   said.   "25   per  cent. 

and    women    whose    individual    incomes  are 

than    $3000    or    $4000   a   year.      The    ownership    of   these 

bonds  i     about   equally  divided   between   men  and   women  and 

a  larg.  an       Ingle.     One    fifth   of   those 

whOBi  ii   I me  ler  the  provisions  of 

.one     lax     live     in     the     United     States.        Their     average 

holdin  J       '".i    "i    a    total    of   887    who  are   exempt 

there  tiosi     holdings  are   over   $10,000.     Only 

ol    thi    bond     an    held   bj    pen  ons  Bub  lect   to  the 

the   income   tax.     The   avei  ige   holding   is  about 

$1  2,( ." 
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Engineering     I  .In.: in    China — The    recent    and    rapi 

opening  up  of  the  Far  East  to  Western  influence  has  unl 
doubtedly  offered  opportunities  to  members  of  European  an 
American  professional  men,  especially  engineers,  machinist- 
electricians  and  railway  experts.  But  there  is  abundant  evi 
dence  that  China  is  not  going  to  leave  the  organization  c 
her    modern    industrial    system    to    foreigners    alone. 

On  December  23,  writes  the  American  vice  consul  at  Dabr 
near  Port  Arthur,  in  the  "Trade  Report"  of  Feb.  24,  tti 
Ryojun  Engineering  College  in  Port  Arthur  turned  out  if, 
first  graduation  class.  The  graduates,  numbering  73  in  al[ 
included  24  mechanical  engineers,  26  electrical  engineers,  1 
from   mining  and   six   from   metallurgic   courses. 

The  students,  of  course,  include  Japanese  as  well  al 
Chinese,  but  only  six  of  the  73  graduates  were  going  t 
Japan.  Two  were  going  abroad,  presumably  to  continue  thei| 
studies.  The  rest  had  all  found  positions;  30  in  ManchuHi 
10   in   Chosen,   Ave   in  Formosa  and   10  in  South  China. 

There  are  now  almost  300  students  enrolled  in  the  Ryojul 
Engineering  College.  One  million  dollars  has  been  spent  si 
far  in  the  college  buildings,  improvements,  equipments  sa 
aries  and    running   expenses. 

The  Tentative  Agreement  reached  by  a  subcommittee  ret 
resenting  the  city  of  Philadelphia,  Penn.,  and  the  Philadelphij 
Rapid  Transit  Co.  for  the  rapid-transit  expansion  prograij 
embodies  the  following  terms:  On  the  part  of  the  companj 
free  universal  transfers,  immediate  construction  of  the  Franl- 
ford  Elevated  line  without  financial  aid  from  the  city,  cor 
struction  of  the  Delaware  River  tunnel  at  once,  and  the  oj 
eration  at  actual  cost  of  such  subways  as  the  city  may  cot 
struct.  On  the  part  of  the  city,  release  of  the  company  froi, 
the  annual  payment  of  $500,000  for  repairs  to  streets  ov< 
which  its  lines  run,  release  from  payment  to  the  city  of  i 
dividend  on  receipts  of  underlying  companies  aggregate 
about  $115,000  annually-  and  a  10-year  extension  of  the  agree 
ment  with  the  city,  the  result  of  which  would  mean  the  pos 
ponement  for  10  years  of  the  company's  payments,  aggru 
gating  $120,000  a  year  to  the  sinking  fund  for  the  eventual 
taking  over  of  the  system  by  the  city. 

The  H.  W.  Johns-Manville  Co..  because  of  the  necessit 
for  more  space  and  increased  facilities  for  handling  i, 
growing  business,  announces  the  removal  of  its  branches  l] 
Indianapolis,  Ind..  and  Louisville,  Kv.,  to  larger  quartei 
The  Indianapolis  branch  is  now  located  at  408-410  Nort 
Capitol  Ave.,  and  the  Louisville  branch  is  at  659-661  Soui 
Fourth  Ave.  At  both  places,  there  are  ample  warehouse  a 
commodations  as  well  as  show  rooms  for  the  display  ai 
sale  _  of    the    firm's    lines    of    asbestos    roofing,    pipe    covering 

Waterprooflur.  Compounds — W.  G.  Chace,  Chief  Engine, 
of  the  Greater  Winnipeg  Water  District,  would  welcom 
literature  from  manufacturers  of  waterproofing  compouml 
and  references  to  their  work.  He  would  also  like  to  ha'l 
samples  of  not  less  than  five  pounds  or  more  than  twent 
five  pounds,  as  it  is  likely  that  a  series  of  tests  yvill  be  ca 
ried  on.  The  construction  work  planned  at  the  Great 
Winnipeg  Water  District  will  involve  several  million  dollarsi 

The  WauKh-Ballance  Construction  Co.,  Peoria,  Till.,  hjj 
opened  an  office  at  711  Main  St.,  and  will  do  general  btiildh 
and  bridge  construction.  The  members  of  the  company  ■ 
E.  A.  Waugh.  lately  with  the  Cullen-Friestead  Constructi. 
Co..  Chicago.  111.,  and  N.  N.  Ballance.  of  Peoria.  111.  Tin 
will  be  pleased  to  receive  catalogs  from  equipment  ai 
supply  firms. 

CATALOG    NOTICES 

Novo  Engine  Co..  Lansing,  Mich.  Catalog.  Gasoline  8 
glnes,  pumping  machinery,  contractors'  equipment.  Illu 
trated,   64   pp.,   6^x9   in. 

Industrial  Works,  Bay  Citv,  Mich,  Hook  No.  108.  LocW 
motive  cranes.     Illustrated,  56  pp..  9x12  in. 

Whitman     Agricultural    Co..     St.     Louis,     Mo.       Catalog    tyi 
70.       Gasoline     engines,     hoists,     diaphragm     pumps,     air    cot 
pressor,  etc.     Illustrated,   32   pp.,   6x9   In. 

The  Piatt  Iron  Works  Co.,  Dayton,  Ohio.  Bulletin  M 
741.     Triplex    power  pumps.     52  pp.,   n'^xII    In. 

The   Marion    Steam    Shovel    Co..    Marion.    Ohio.      Catalog  > 

56.  Marion    revolving    shovels.      Illustrated,    4s    pp.,    i\<tx* 
in. 

The  I,  .ii.ii.I:.  mi.-  Co.,  Springfield,  Ohio  Bulletin.  A 
tomatlc  .ni   oft  valves,     illustrated,   is  pp.,  x\in  In. 

The   Richard 'henix  Co.,   Milwaukee,    Wis      Bulletin  r 

57.  Phenix    sight    How    recorder.       Illustrated,    8    pp.,    6x1 

I        I-  mi. !       Co        !<!     I'm  I  In  n.lt     St..     New    Totj 

Catalog:.        Il..l     water     Nervier     heaters    anil     ronvcitcrs.       lib 

trated,    - 1    pp.,   6x9   In. 

Stenhons-Adnmson    Mfg.    Co.,    Aurora,    111.      Section 
eral    Catalog    No.    19.      Bell    conveyors,    gates,    chutes,    tee* 
llliiNira 868   pp.  6x9  In. 

Chicago  Pneumatic  Tool  Co.,   Flshi  i    Binding,  rhicniro,  M 

Him  m 12   pp.,    6x9    In, 
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Coal  .ii  Ills. 

1  -lilear..      I '.  I  idee      ,y       lum      \V..i  1 

(Vatei    towei        1  ftuetrated,  21  pp.,  6x8  in. 

The  sanliaiii.il  C ration,  BO  Church  si,.   New    Vorll 

lelln,    Soriei    Q.,    No.    I.      Sowng-c   disposal       Illustrated, 
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Illn     Ii; I.    96    pp., 


Bpai  ta  Ii  ...i  w  ".  1     Co.,  Sparta.  Wl 

IOl 

in. 

Whiting   Foundry  Equipment  Co     "■"■  •       1 11 
i,.         r,  ,        rotindi  >    equipment       lllui  trated,    6 
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The  String  of  Coral  Islets,  known  as  "Adam's  Bridge," 
neeting  India  and  the  island  of  Ceylon,  it  is  reported, 
1  be  converted  into  an  actual  railroad  bridge  of  concrete 
rs  after  the  type  of  railroad  bridge  that  joins  Key  West, 
.,  with  the  m"ainland  of  Florida.  On  the  island  of  Ceylon 
railroad  has  been  built  to  the  water's  edge,  and  the  trunk 
i  in  southern  India,  or  Hindustan,  also  has  been  constructed 
the  port  on  the  Strait  of  Palk  that  looks  across  at  Ceylon, 
'ast  service  was  begun  between  India  and  Ceylon  late  in 
>ruary,  and  British  engineers  are  preparing  to  build  the 
road  along  the  coral  keys.  A.  G.  Cooper,  Nanuoya,  Cey- 
is  Resident  Engr.  Government  Rys.  in  Ceylon. 

The  New  Process  Gear  Corporation,  Syracuse,  N.  T..  is  add- 
a  three-story  reinforced-concrete  building,  40x100  ft.,  to 
plant.  This  is  to  provide  shop  room  for  additional  ma- 
lery  for  spur-  and  bevel-gear  work. 

He  firm  was  incorporated  under  the  name  New  Process 
I  Hide  Co.,  in  188S.  At  that  time  and  for  several  years  the 
v  Process  gears  and  pinions  were  manufactured  from  raw- 
;.  Since  then  metal  has  been  instituted  so  extensively 
c  a  year  ago  a  change  in  name  was  deemed  advisable. 

William  D.  Mniinvarinn,  for  the  last  eleven  years  con- 
I'ted  with  the  Detroit  plant  of  the  Railway  Steel  Spring  Co. 
l  chemist  and  metallurgical  engineer,  has  opened  an  office 
I  the  Rockefeller  Bldg.,  Cleveland,  Ohio.  Mr.  Mainwaring 
\  .1'.  a  consulting  engineer  in  all  grades  of  steel  carbon 
i    alloy,    especially    in    vanadium. 

French  Railway  Operation — What  the  cost  of  operating  its 
i,i  railroads  has  been  to  the  French  Government  is  set  forth 
ill  recent  issue  of  the  "Journal  des  Transports." 
■Since  1905,  when  the  Government  bought  the  Western 
:  I  way,  there  has  been  added  to  the  capital  account  of  that 
1  other  state  lines  the  sum  of  $143,700,000.  But  this  is 
a    part  of  the   full  amount  of  money   that   has  been  spent 

tli'  railways,  altogether  without  any  returns.  Aside 
nn  advances  made  to  the  capital  accounts  are  the  big  de- 
lls that  hav3  had  to  be  met  each  vear,  amounting,  during 
I  Hist  five  years  to  over  $65,000,000.  That  this  deficit  has 
In  crowing  and  not  diminishing  is  shawn  by  the  follow- 
H  table,  indicating  the  loss  for  each  vear  separately: 
In    1909    the    deficit    was    3S.74S.000    francs. 

u    1910    the   deficit    was    5S, 412, 900    francs. 

n    1911    the    deficit    was    68.79S.300    francs. 

ii    1912    the    deficit    was    76.020.3S6    francs. 
, In  1913   the  deficit  was   S5. 679. 581   francs. 

idvances    made    to    the    railways    from    the    national 
l.sury    constitute   one   of    the    knotty    problems    of   the    Gov- 

■  nent's    finances.      While    the    railways    have    been    debited 

■  i  only  2%  per  cent,  interest  on  these  loans,  the  Govern- 
tlit  itself  must  pay  4.75  per  cent.,  or  nearly  double,  on  the 
lie  money.  It  is  also  worth  while  noting  that  the  rail- 
i  I  -I  id  not  even  pav  the  interest  on  these  advances  from 
!'    to    1911. 


■BESS     ON     HAIMl)     TRANSIT     WORK     IN     NEW     YORK 

ic  Public  Service  Commission  has  issued  a  bulletin  on 
;iy  work  bearing  date  of  Mar.  15,  from  which  the  fol- 
■    lias    been    taken: 

tinting  all  sections  of  subway  and  elevated  lines  under 
let,  there  is  today  51,835  ft.  of  new  subway  structure 
I.  teil,  of  which  17,600  ft.  is  on  the  Lexington  Ave.  line; 
rt.  on  the  Broadwa>  subway  In  Manhattan:  20.700  ft.  on 
i. in  tli  Ave.  subway  in  Brooklyn;  and  9000  ft.  on  the  new 
bil  lines  in  Queens.  In  addition  there  is  also  a  mile  and 
f  of  completed  subway  in  tin'  Center  St.  Loop,  the  con- 
:i"n  hi  which  was  almost  completed  when  the  Dual  Sys- 
pn tracts    were   signed.      This   completed    structure   is  on 

ent  sections  of  the  work,  ami  no  one  line  is  so  far  I'lilll- 
1  that  operation  is  possible  in  the  near  future,  except 
fourth  Ave.  subway  in  Brooklyn.  This  line  was  com- 
I  from  the  Manhattan  Bridge  to  43rd  St.  during  the 
i'l  w>M-  if  not  for  certain  reconstruction,  needed 
apt  it  for  operation  by  the  New  York  Municipal  Rail- 
t'oi  |ioi  a  tion.    it    would    be    possible    to    utilise    it   at    once. 

truction,  however,  is  being  done  ami   the  prospects 

li.ii  temporary  operation  of  the  greater  portion  of  the 
i  ill  !■•■  beg  no  befoi  e  the  .  I i  fie  pn  ai  ill   vear. 
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io  the  rep,, its  of  Division  Engineers  to  the  Pub- 
Ice  Commission   for  the  month   of   February,  construc- 

n'li    on    City-owned    lines    is    being    prosecuted    by    20 

I     contractors,     wl m  1 1  ■  1 .  >  \     a     ilaih     avcraee     of     n  

no   men.     Of  these  more  than    I are   employed   on   the 

on  Ave.  line,  more  than  2000  on  the  Broadwaj  BUb- 
■  out  600  on  the  Fourth  Ave.  Bubwaj  In  Brooklyn,  120 
Seventh  Ave.  subway  in  Manhattan,  and  about  220  on 
irated   lines   in   Queens. 

Lexington   Ave.  Subwaj — Route  Wo,  5 

Lexington    Ave.    subway,    foi    operation    by   the   Inter- 
•  i   Transit    Co.,   leaves    the   existing    subway   just 
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Wentohontor  Ave.   Snhwny,  Ilonte 

•I  n     bl  am  h     of    the    Lex  no    Ion      \  \  ... 

and  runs  from   136th  si  and  Park    Ave.  in  the  Bronx, 
i'   iii   :t.   Southern    Boulevard   and    Wostohestei    Ave. 
no   Bay  Pa  1 1 
in   No.    ]-a     Work    Ii    lusl    aboul    started, 


Jerome  Ave.  Line — Route  No.  ie — This  is  the  Western 
branch  of  the  Lexington  Ave.  subway  and  runs  from  135th 
St.  and  Park  Ave.  through  Mott,  River  and  Jerome  Ave.  to 
Woodlawn  Road.  It  is  a  three-track  subway  as  far  north 
as  157th  St.  and  a  three-track  elevated  railroad  from  that 
point  to  Woodlawn   Road. 

Section   No.    1 — Work   has  just   begun. 

Section  No.   2 — Work   has  not   yet   commenced. 

White    Plains    Road    Extension — Route    No.    18 This    is    a 

three-track    elevated    extension    of   the    Lenox    Ave.    branch    of 
the    existing    subway    running    from    the    present    terminus    at 
Bronx    Park    north    through    White    Plains    Road    to    241st    St 
near   the  City  line. 

Section   No.    1- — Work   has   not    yet   begun. 

Queens  Lines — Routes  Nos.  3(i  and  37 — These  lines  ex- 
tend from  the  Queensboro  Bridge  to  Astoria  on  the  north  and 
Corona  and  Flushing  on  the  east.  Thev  are  three-track  ele- 
vated lines,  with  a  connection  south  to  the  Steinwav  Tun- 
nel. 

Section    No.    1 — Work    began    in    February,    1914. 

Section  No.   2 — 91c;. 

Section  No.   3 — 19', . 

Steinway     Tunnel     Extension     in     Queens — Route     No.     50 — 

This  is  a  two-  and  three-track  subway  and  elevated  railroad 
extending  from  the  present  terminus  of  the  Steinwav  Tunnel 
at  Jackson  and  Van  Alst  Ave.,  Long  Island  Citv,  across  the 
Sunnyside  Yards  and  through  Ely  Ave.  to  a  junction  with  the 
above  lines  at  the  Queensboro  Bridge  Plaza.  Degnon  Con- 
tracting Co.,  $557,S56,501.  This  contract  was  executed  on 
Dec.    31,    1913.      Work   is  just   beginning. 

Steinway  Tunnel  Reeonstruetion — Route  No.  2fi — Work 
has  not  yet  begun. 
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Subway,     Manhattan — Routes 

-Work   has   not   yet   begun. 
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Section   No. 

Section  No.   3 — Work  just   beginning 
Section  No.    4 — Work    has    not   vet   begun. 
Section  No.   5 — Work   has  just   begun. 
Section  No.    6 — Work   has   not   yet   commenced. 
Section  No.   6-A — Bids    opened   Mar.    12.    1914,    but    contract 
not  yet  awarded. 

Broadway     Subway — Routes    Nos.    5,    4    and    :«i 

Section   No.  1 — 50%. 

Section  No.  1-A — 27%. 

Section  No.  2 — 80%. 

Section  No.  2-A — 60%. 

Section  No.  3 — 82%. 

Section  No.  4 — 16%. 

Section  No.  1    (Routes  Nos.  4  and  36 — 10',   | 

New  Utrecht  Axe.  Line,  Brooklyn — Route  No.  3!» — This  is 
a  three-track  elevated  railroad  extending  from  the  Fourth 
Ave.  subway  through  3Sth  St.  and  down  New  Utrecht  Ave 
over  the  route  of  the  West  End  line  of  the  B.  R.  T.  svstem  to 
Coney  Island. 

Section  No.   1 — Work  has  just  started. 

Section  No.   2 — Work   has  just    begun. 

Fourth  Ave.  Subway,  Brooklyn — This  subway  runs  from 
the  end  of  the  Manhattan  Bridge  through  Flatbush  Ave  Ex- 
tension, Fulton  St.,  Ashland  PI.  and  Fourth  Ave.  to  S6th  St, 
Brooklyn.  It  is  practically  completed  from  the  Manhattan 
Bridge  to  43rd  St.  The  Bridge  Department  is  rapidly  fin- 
ishing the  connecting  link  between  the  Manhattan  Bridge 
and  the  subway  in  Flatbush  Ave.  Extension.  As  originally 
planned,  the  branch  to  Coney  Island  was  to  leave  the  Fourth 
Ave.  subway  at  40th  St.  Under  the  Dual  Svstem  contracts, 
this  connection  was  changed  to  3Sth  St..  and  this  necessi- 
tates the  reconstruction  of  the  36th  St.  station.  This  work 
will  be  done  by  the  company  in  connection  with  the  construc- 
tion work  it  is  doing  on  the  depressed  railroad  through  ::sth 
St.  Until  this  reconsti  uction  is  completed,  through  operation 
to  43rd  St.  will  not  be  possible,  but  the  Commission  is  now 
working  on  plans  to  bring  about  the  temporary  opera  lion 
of  the  subway  as   far  as   the   2.".lh   St.  station   as  soon   as    it    can 

be  equipped   and   the   necessarj    connections  completed 


Fourth    Axe.    Subway 

Section  No.  l — 4S'; . 
Section   No.   2 — 33J%. 


shin — It. 


\, 


i  i     ll 


Center     St.     Loop     Subway      Two     tracks     in     operation,        111 

February.    1914,    the    Commission    authorized    the  New     rork 

Municipal  Railway  Corporation  to  equip  the  other  two  tracks. 

the  work   to   be  supervised    bj    Jacobs   .v    Davies.  This   work 
it  is  estimated,  win  cost  aboul  5826,000. 

Work  on   Company-Owned    Lines   In    Brooklyn — Sea    Beach 

Line — Work    Is    well    under    way,    ami     the    roadway    is 

deepened  ami   widened, 

Broadway-Myrtle     \><-.    Connection      Most    of    the    concrete 

Work      has      been      bulll.      and      sonic     of     the     steelwork      on      1  in 

Myrtle    \  %  e.  hue   has  been  placed, 


ision — This    is    .in    elevated    rail- 
lev  i I    line    to    Lutheran    C<  me- 


l.lltlleran      Ct tery      Is  \  < 

road    fi  mil    the    M  yrtle  A  v ,-. 
tery, 

Section     No.     1       The     w  ,.,,,     to    Fresh     Pond 

Boa. I.  is  being  buill   b]    the  '' i    .v    Evani    Co.,    fol    1245,870 

Work   was  begun  on  this  section  Ii    September  last.     Founda- 
tions   for    the   elevate. i    columns    were    completed    some 
ind   in   December  th.-  deliver]    and   erection  of  Bte< 
a  .a ,.  begun. 

Section  .v...  2     This  contract  hai   lusl  been  awarded. 

Liberty     Ave.     K\  tension       Col  l\      .<  w    irded 

Fulton     si.     Third-Tracking     The     New      Fork     Municipal 
Rallwaj   Corporation  la  aboul  In  the  construction 

a third-tracks   on    the    Fulton    si.    elevated    railroad       n 

■  Mil  K  a  u  a  i  iici  i  li.  tor  1 1"    i  lei  to  be  used  In 

this  work  to  the  Mllllken  Bros.,  Inc.  The  contract  calli  for 
aboul  12,000  tone  oi  steel  al  (SI  DO  pei  ton,  oi  ■  total  of 
1466,800.     This  amount,    it   is  calculated,   will  suffice   for  the 

third-tracking  of  the  railroad  between  No, trim I  \\c  ami 
Sack  limn  St..   a   SI    I  mat  Of  12.:u;s   ft. 
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Contracts    for    Dual    System    of    Rapid    Transit 

FOR  OPERATION  BY  NEW  YORK  MUNICIPAL  RAILWAY  CORPOR- 
ATION 

Broadway-Fifty-mnth   Street   Subway — (In   Manhattan). 
Route  No.  5 

Contract  Amount  of 

Section  Limits  Contractor  executed  contract 

1  Morris   to    Dey      F.  L.  Cranford,        Sept.  27.  1912  $1,222,269  20 

81  177  Montague  St. 

Brooklyn 
1-A      Dev  St.  to  Park      F.  L.  Cranford,        Sept.  27,  1912  982,740  70 

PL  177  Montague  St., 

Brooklyn 

2  ParkPl.    to      Degnon  Contract-   Feb.  6.  1912  2,355.828  50 

Walker  St.       nig  Co  .  60  Wall  St., 
N.  V. 
2-A      Walker     St.     to     O'Rourke     Engin-  July  17,  1912  912,351.60 

Howard  St.  eering  Contracting 
Co..  345  5th  xve  . 
N.  Y. 

3  Howard    St.    to      Underpinning  and  Jan.  19.  1912  2,295,086.50 

Bleecker  St.  Foundation  Co.,  290 
Broadway,   N     V 

4  Bleecker    St     to      Dock     Contractor  Aug.  19.  1913  2,578.078  00 

Union  Sq.        Co..    2    Rector    St  , 
N.  Y. 

Routes  Nos.  4  and  36 

Contract  Amount  of 

Section  Limits  Contractor  Executed  Contract 

1  Union     Sq.     to     E.  E.  Smith  Con-  Aug.  1,  1913  $2,056,702.50 

26th  St  trading      Co  ,       10] 

Park  Ave  .   N.   Y. 

Total      $12,403,057  00 

Fourth    Avenue    Subway — (In    Brooklyn) 

Six  sections,  extending  from  Manhattan  Bridge  through 

Flatbush  Ave.  extension.  Fulton  Si  .  Ashland  PI.  and  Fourth 

;3rd  St.      Contracts  let  in   May.   1908;    approved  by 

Board  of  Estimate  and  Apportionment  in  October.  1909,  and 

work  begun  in  November.  1909 $16,014,38,8  26 

Fourth    Avenue    Extension    Subway — Route     No.     11-B — (In  Brooklyn) 

Contract  Amount  of 

Section  Limits  Contractor  executed  contract 

1  13rd  St.  to  61st      Degnon  Contract-   ( let    4.  1911;  $1,930,268.50 

St.  ing  Co.,  60  Wall  St  , 

N.  Y. 

2  61st  St.  to  89th      Degnon  Contract-  (let.  4,  1912  1,904, IV 1    25 

St.  ing  Co.,  60  Wall  St., 

N.  Y.  

Total $3,834,429  75 

Total— Fourth  Ave.  line  and  extension.  19,848,818  01 

Brooklyn   Loop    Line    (Centre    Street)      Route    No    9-0— (In   Manhattan) 

Manhattan  terminus  of  tin-  Brooklyn 

Bridge  under  Centre  St.  and  Delaneev  Si    extension  to  \\  illi  iinf 

th  -pur  :ii  Canal  81    t"  t i A . -  Manhattan  Bridge 

in.'  I  idil  .:'iri''.-r  me,  >'tr  I  $12,707,732  1)7 

i  !   I  in..     I!. mi..   No    39     iln  Brooklyn) 

( 'unlraet  amount  of 

'actor  executed  contract 

2         39th     -  '  ord,  $1,672,190.00 

Conev  I-         lie-  .  I'll   Park    Wi 
\    Y 
Total  amount  of  contract- ,,n  lines  lot  op*  ration  !.\  Brook- 
lyn com]  $46,691,797  08 

FOR  OPERATION   BY   1NTEBBOR0UGH   RAPID  TRANSIT  COMPANY 

Seventh  Avenue-Lexington  V  5,  19  and  22,  43, 

16,  4  and  38,  •' 

Amount  <»f 
Contractor  executed  contract 

■Mi 
i    M  idison 

n  y 

,.:      i  on    \pril  26.   1912,  on 
I  inch 

Lexington  Av<  Due  Branch     Route  No.  5 

( lonl  racl  \ unl  of 

( lonl  ■  executed  1 1  Ml 

■  : 7'i      Brad  ' I  18.369  184     0 

0  Feb.  13,  1912  1,98 !   00 

i  ...  i     I 

10  Rrmdlej  '  3,283,1 

11  nil  3,182 

12  Inn-  :      I'. II 

n    Hide  . 

,     mil  1,071,4 

I        ) 

M 

1 10 

on 

r.,rk 

■ 


Southern  Boulevard  Branch— Routes  Nos.  19  and  22       (In  the  Bronx) 

Contract  Amount  of 

Section  Limits  Contractor  executed  contract 

1  138th      St.      to     John    F.    Stevens  Oct.  22,  1912  $2,253,281  75 

147th  St.  Construction  Co.,  55 

Wall  St.,  N.  Y. 
(Assigned  Oct.  23,  1913  to  Richard  Carvel  Co.,  Inc.,  401  West  59th  St.,  N.  Y.) 
1-A       147th       St.       to      Rodgers  A   ilagcr-  $2,253,159.25 

Bancroft  St.    ty,  E.  152nd  St    and 
Harlem  River.  N.  Y. 


Total $4,506,441 .001 

Jerome  Avenue  Branch — Route  No.    16 — (In  the  Bronx) 


Section  Limits  Contractor 

1  157th      St.      to     Oscar  Daniels  Co., 

182nd  St.         Woolworth    Bldg., 
N.  Y. 


Amount  of 
contract 

SI. (177.978. 1 


Seventh  Ax- 


Branch — Routes  Nos.  4  and  38,  9  and  48— (In  Manhattan] 

Amount  of 


Contract 
Section  Limits  Contractor  executed 

3  Beach     St.      to     Degnon  Contract-  Dec.  31,  1913  $2,185,0) 

Commerce  St.     ing  Co.,  60  Wall  St., 
N.  Y. 
5  16th  St.  to  30th     Canavan     Bros.       Dec.  31.1913  2,401.30f 

St.  N.  Y 


Total 


White  Plains  Road  Line— Route  No    IS     (In  the  Bronx) 

Contract  Amount  of 
Section           Limits                  Contractor                 executed  mtraej 

2  Burke    Ave.    to     Alfred  P.  Roth,  15   Dec.  31,  1913  1958,49 

241st  St  Broad     St.,     N,     Y 

tWoodside,   Astoria  and  Corona  Line — Routes  Nos.  36  and  37 — l  In  Qucei 

Contract  Amount  of 

Section  Limits  Contractor  executed  contraoj 

1  Queensboro  Snare     &     Triest,  Oct.  7.  1913  $884,8« 

Bridge  Plaza   143  Liberty  St.,  N.Y. 

2  Astoria  Line  Cooper  &   Evans,  Mar.  11,  1913  860,74i 

220  Broadway,  N.Y. 

3  Corona  Line  E.  E.  Smith  Con-  Mar.  11,  1913  2,01      ■ 

tracting      Co.,      101 
Park    Ave,     N      Y 


Steinway  Tunnel  Extensit 


Route  No.  50 — (In  Queens) 

Contract 
executed 


Section  Limits  Contractor  executed  contract 

Van    Alst    Ave.     Degnon  Contract-  Dec.  1,  1913  $557,856.5" 

to   Queens-     ing  Co.,  80  Wall  St., 
boro  Bridge  N.  Y'. 

Total  amount  of   contract  on   lines  lor  operation  by   lnterborough   Rapt' 

Transit  Company  (to  date)  $41,820 

t  Trackage  rights  also  to  New   York  Municipal  Railway  Corporation. 

Seventh  Avenue-Lexington  Ave.-Routes  Nos.  4  and  38 

<  lontrael  Amount  of    [ 

Section  Limits  Contractor  executed 

2  2nd   \ve  ,  Yesev      Degnon  Contract-    March,  1914  £.','<5^^^H 

t,,  Reach  St      ing  Co  .  60  Wall  SI  , 
N.  Y. 
6  30th  St.  to  13rd        Kapid  Transit  Sub   Dec.  31.  1913  2,292,000 .f 

SI  «.i\    Construction 

Co.,  16;.  Broadway, 
\    Y 
4  Commerces!  United  States  Hr     Mar    6,   1914  $1,837, 

t..  16th  st        alty  A-  [mprot  omonl 
in,   in   Broadway, 
\    ■> 

Lutheran  Cemeterj  I  Myrtle  Ave.  <  lonneotioa 

Section 

Phoenix    Bridge 

i  lo  .   lo  w  iluam  St  . 

\    ■> 

2  I'     Y\      Buroham,   Mar.  1914  SI  13. .'-'.'.  I 

30    Eq        12nd    Si  , 

N    1 

White  Plains  >. i  i Uwaj      Route  18 


Lin 

Its 

( lontrael 

Vmounl  i.i 

( 'outrun 

Burl  i 

1,, 
We 

n    in. i.i.  1-  1  ',,  ,     Ma 

Woolworth    Bldj  . 

N    Y 

Oh    In     I'M  1 

1914,400 

Stei 

iu:t\    Ur.  oiislrucln.n  Tillit 

i  Route  26 

Lin 

lis 

(  '..in  I 

|2nd  .in. I  l  ■  >        RanidTraiuul  Bub    Fob    17,  ISM 

,  \  ■  i      n  .  ■  '    in  '  i  uotli  'i.t  " 
i.i   H. ,  Broadway,  N   \ 


Jackson  mid 

M    .  V  ■ 

I    I   City 


U  Iliiwn 

II I 


I  .  dng Ive    lapiil-lralmit 

II 16 

(   ..i.l  i  iol 

$1,071 
lo  Broodws 


March  26,  1914  EXGISTEEEINGXEWS  173 

mini iiiiiiuiuiiiiiiiiiiiuiiii minimi mi m mi u i iiiiiiiimiiimimi mi i inn in iiimin uununiiiimnnimi i inmiiium iniimiuniimiiiim iiiiiiimmiim iiiiiiimuuuimiiiimi 


_ 


iiiiiiiimiinimmi unniiiiimiiimninnuiiim iinnniniiiiiiniiiiiiiiiuiiiinnnuuiniiiiiuniniinniiiiiimnnniiiiiimniiiiimninniimniiimnnii n nnniiuin miiiini iiiiiiimminniiiimn in iiiiimniniiimmiimuu mini iiiiiinniiiimuniiiinnimiiimii 

*  Denotes    work    advertised    in    ENGINEERING   NEWS. 

+  Denotes    contract    awarded.        The    names     of    bidders   awarded    contracts    are    set    in    CAPITALS. 


Cement  Prices  Advance — An  advance  in  quotations  for  ce- 
nt in  the  Middle  West  territory  was  announced  last  week. 
Chicago  cement  is  10c.  per  bbl.  higher,  being  quoted  at 
L5  per  bbl.    in   bulk  at  the   mill.      In    Detroit   the   advance   is 

Minneapolis  and  St.  Paul,  10c;  Pittsburgh,  5c.  The  Cieve- 
d  price  has  advanced  10c,  and  is  now  $1.30,  and  in  Duluth 

quotation  is  now  $1.3S. 

RAILWAYS 

Massachusetts — Boston  Elevated  Ry. — See  item  under  Mis- 
aneous:    Laying    Track — Boston,    Mass 

MaNHachUNettM — Southern  New  England  Ry.  (Grand  Trunk 
) — Work  will  be  resumed,  Apr.  1,  on  the  construction  of 
)  company's  proposed  line  from  Palmer.  Mass.,  to  the  state 
of  Rhode  Island.  H.  R.  Safford,  Montreal,  Que.,  is  Ch. 
,'r.  Grand  Trunk  Ry.  Co.  Noted  Sept.  18,  1913. 
Men-  York — Degnon  Terminal  R.R.  Corporation — The  Board 
Estimate,  Mar.  20,  granted  the  petition  of  this  company 
franchise  to  construct  and  maintain  railroad  tracks 
certain  streets  in  the  Borough  of  Queens,  for  the 
pose  of  operating  a  freight  terminal  railroad  in  the  dis- 
t  between  Hunters  Point  Ave.,  Thomson  Ave.,  Van  Dam 
and  the  Sunnyside  Yard  of  the  Long  Island  R.R.  and 
nsylvania  R.R.  This  new  railroad  will  serve  one  of  the 
rest  freight  terminals  on  Long  Island,  50  acres  in  extent, 
lin  an  area  bounded  by  Meadow,  School  and  Hayward 
and  Thomson  and  Hunters  Point  Ave.  A.  A.  Stuart  is 
Noted  Feb.  12. 
Vorth  Carolina — The  Louisburg  Chamber  of  Commerce  is 
rested  in  the  proposed  line  to  be  constructed  from  Louis- 
j,  N.  C,  to  Rocky  Mount,  N.  C,  about  39  miles.  S.  A. 
'ell   is  Secy. 

Jan   River   Ry. — This  company   has   been   organized  to   con- 
"     1    railroad    from    King.    N.    C.    to    Danbury,    N.    C.    30 
H.    D.   Miller.   Clemmons,   N.    C,   is   Pres. 
ieorglu — Cumming    &    Norcross    R.R. — This    company    was 
tered.    Mar.    7,    for   the   purpose   of  constructing   a   railroad 
l  Cumming  to  Norcross.  Ga.     Capital,   $250,000.     The  offices 
he  company  will  be  located  at  Forsyth,  Ga. 
'tnnemiee — Big  Rock.  Clarksville  &   Dover  R.R. — This  com- 
I   plans    to    construct    a    railroad    out   of   Clarksville,    Tenn. 
>.    Martin,    Big.    Rock,    Tenn.    is    interested. 
'enneKMee — Southern    Ry. — This    company    will    install    elec- 
block   signals   between    Knoxvllle,    Tenn.,   and    Morristown, 
1„   42  miles.      B.    Herman.    Washington,    D.   C„    is  Ch.    Engr. 
V.  and  Structures. 

hlu  I  >it  roit,  Toledo  &  Ironton  Ry. — This  company  plans 
lectrlfy  its  line.  The  section  between  Lima,  Ohio,  and 
ton,  Ohio,  will  be  equipped  with  combination  electric  and 
•line   cars.     J.    H.    Fraser,    Detroit,   Mich.,    is   Supt.      Noted 

5. 
nl  In  mi      in]    Kelt     I:-..      S.-.-    it.-.i      un.l.-i     Illinois. 
hols      i'il    Belt   Ry. — This  company  plans  to   construct  an 
nsion  from   Bridgeport,   111.,  to  Vincennes,   Ind.     W.  E.  Fin- 
Bridgeport,  is  Pres. 

Ii«'i.ii..lii— The   Chicago,  Milwaukee   .V    St.    Paul    Ry. — This 

lany   plans   to  construct   a    200-mlle   railroad   from   Merrill, 

tn    Superior,    Wis.,    through    what    Is    now    a    wilderness. 

a,  time,    the    road    will    be    used    only    to    transport    lumber. 

Loweth,    Chicago,   111.,   Is    Ch.    Engr. 
Inni'Miiiii — Grand   Marais   &   Northwestern    Ry.      This  com- 
ompleted   surveys   for   40   miles  of   its   proposed   line 
Grand    Marais,    Minn.,    to    Kly.    Minn.      Arthur    Mitchell    is 


inneMotn     Red    Lake    Northern 
work    soon    on    its    proposed 


i:  i: 


Itasca  with   Red   Lake   and    Lake   of   the    Woods,  giving 

■  i  to  the    Itasca    State    Forest    ami    also    to    Red    Lake       Tin 
will  alNoo|i.ii   lot    settlement   sections  of  northern   Minn. 


luceley,  northeast 

Hadoned    spur    ol 

Fletcher    Junctl< 

it         I      .1      tlsplial. 


to  within   a   mile  of   Lake   itasca,  and 

tin-    same    companj    extending    south 

i    near    Shevlln,    almost    in    the    State 

Bemldjl,    Minn,    is    Interested.      Noted 


nmaka      Chicago,    Burlington    X    Qulnc;     R.R       Thl 

i  work.  Mav  1.  on  .1"  con  tructlon  "t  Its 
"■•I  .Hi  ..ii  I1..111  I'hal.o.  Neb.,  in  Vutnn,  Neb  I  'I'  Dar 
Booln.  Neb.,  is   Eng.   M     W 

eating      '  1 Burlington   &   ') >    R.R       This  com- 

.ii    work,     X 1 » 1      I,    on    tin'   construction    ..f    ils    pro- 
1.  1.     W\  o..    a  ml    Hi  in    .Inn.  1 1. .u.     \\     .. 

fcrrOW,     I. in.  ..In      \.l.       1        lair.       \l      v\ 

■  Imiii      Groat     N01  thei  11     Rj        The     Boil  rd     

i.iiz.-.i    the    construction    ol    n    fifl   mile    lnan.ii    line 
colli  Mont.,     to     the     northwestern     portion     ■  .r 

li.in    Reservation.    Mont        R.    Rudil.  St     Paul.    Minn, 

ins     Pecos  .v    Northern  Texas  Ry. 

ne   $2,3211,01111    in    bonds    for    pr< 

1,  Ainnrllto,   Tex  .    Is  <  ii     Kngr. 
»lrlc   M  Northern  R  I:       Thl  h  is    been    chart,  n. I 

Istrurl    a    railroad     1  T.\       t..    a     point     near 

tors     of    Pump     Wo. ..I     ''rook,     Real     I'ountv,     Tex 
1  irshnll,   Tex  ,  Is  Vice-Pi  nd  I  len    Mgr 


Texas — Quanah.  Seymour,  Dublin  &  Rockport  Rv. — This 
company  has  made  financial  arrangements  for  the  construc- 
tion of  its  line  from  Quanah,  Tex.,  to  Aransas  Pass,  Tex.  An 
amendment  to  the  charter  changing  the  name  to  the  Central 
Ry.  of  Texas  will  be  filed  with  the  Secretary  of  State  soon. 
Capital,  $5a0,000.  D.  E.  Walker,  Rockport,  Tex,  is  Pres 
Noted   Dec.    11,    1913. 

Idaho — Oregon  Short  Dine  R.R. — This  company  will  start 
work  soon  on  the  construction  of  its  proposed  Snake  River 
valley  belt  line  It  will  encircle  the  district  between  Idaho 
Balls  and  St.  Anthony,  Idaho.  Length,  71%  miles.  Esti- 
mated cost,  $1,700,000.  Carl  Stradley,  Salt  Lake  City,  Utah,  is 
Ch.  Engr. 

Utah— Central  Utah  R.R. — This  company  has  completed 
surveys  for  the  construction  of  its  proposed  line  from  Salina, 
Utah,  to  Nioche,  Utah,  via  Salina  Canon,  a  distance  of  20 
miles.     W.  O.  Creer,  Provo,  Utah,  is  Pres.     Noted  Mar.   12. 

Arizona—Southern  Pacific  Co.— This  company  and  the  Sec- 
retary of  the  Interior  Department.  Washington,  have  opened 
negotiations  concerning  the  construction  of  a  railroad  from 
Yuma.  Ariz^.  south  into  Yuma  Valley.  William  Hood.  San 
Francisco.  Calif.,  is  Ch.  Engr. 

+Oregon — Southern  Pacific  Co.— This  companv  has  awarded 
the  contract  to  the  UTAH  CONSTRUCTION  Co.;  oe,len  Utah 
for  the  construction  of  its  proposed  50-mile  line  from  West- 
wood,    Ore.,    to    Klamath    Falls.    Ore. 

Oregon — Oregon- Washington  R.R.  &  Navigation  Co. — This 
company  plans  to  construct  a  cutoff  on  its  Umatilla-Spokane 
branch  from  Cold  Springs  Siding  on  the  Columbia  River  Ore, 
through  Hermiston.  Ore.  It  will  connect  with  the  Echo- 
Coyote  cutoff  about  four  miles  southwest  of  Hermiston 
G.   W.    Boschke,    Portland,    Ore.,    is  Ch.    Engr. 

Metolius,  Prineville  &  Eastern  Rv. — This  company  plans 
to  start  work  soon  on  the  construction  of  its  proposed  line 
from  Prineville,  Crook  County,  Ore.,  to  Metolius,  Ore  Length 
31  miles.  Estimated  cost,  SfiOO.OOO.  Walter  G.  Scheel.  Ten'ino. 
Wash.,    is   interested.      Noted   Mar.    12. 

">,a,".k,a— The,  President.  Mar.  12,  signed  the  Alaska  Rail- 
road Bill,  which  provides  for  the  construction  of  1000  miles 
of  eovcniment  railroad  in  Alaska.  Estimated  cost.  $30,000,- 
000.      Noted   Jan.   211   and    Mar.    19. 

ELECTRIC    It  All.  w  Its 

Niagara     Falls.    N.    Y The    Frontier     Electric     Rv.    Co.     is 

planning  to  start  work  soon  on  the  construction  of  its  pro- 
posed electric  railway  to  connect  Niagara  Falls  and  Buffalo 
James    S.    Simmons.    Niagara    Falls,    is    Vice-Pres. 

Watertown.  N.  Y. — The  Black  River  Traction  Co.  plans  the 
extension  oi  its  Washington  st,  line  in  Watertown.  L 
Schwerzmann.    Watertown.   is  Gen.   Mgr.,  Supt.  and   Pur.  Agt. 

Nov,    Hope,  Penn.     The    Bucks   Counts    Ry.   Co     is   planning 
for  the  extension   of  its  lines  on   North    Main   St       \    franchise 
has    been    asked.      Gaylord    Thompson.    Trenton.    X     .1      1. 
Pres.   and   Gen.   Mgr. 

Charlotte,  V  C.  The  Piedmont  &  Northern  Rv.  Co.  is  con- 
sidering  plans    for   the   extens f    its    lines    to    High    Poinl 

(jreensboro  and  Winston-Salem.  10.  Thompson,  Charlotte  is 
Gen.   Mgr.  ' 

King,  v  c.  The  Dar  Rivet  Ry.  Co,  has  been  organised  to 
construct  at  electric  railwa.N  from  King  to  Panluirv,  about  30 
il.    I).    Miller,    Clemmons.    X.    p..    is    Pres 


liles. 


Atlanta.  Ga.-    Plans  are  being  prepared  i>y  the  Georgii     1:. 

■>-     I..".-     in,     for    the    extension    of    its    College    Park    line    to 
Broad     St.     in     Atlanta.       Q       W Atlanta,     is    Vice  Pre, 

and   '.en     1 1  ■■ ' 

Bradentown,    tin.     The   Citj    Council    has   grant.! 
'  ttise  to  M,   I.    Waggoner  and  associates    to  .-..nstin,  , 
ate  an   eleot.i,    rallwaj    m    Bradentown. 


Knoxvllle,     Tenn.       The     Maryville   Knoxvllle    Rj 
making   prelimlnarj    arrangements  fot    the   construction 
electric   rallwaj    to  connect    Maryville,    Rockford,   Little   Rock, 
\  estal  and  K  noxville     John   \i    Clark,   Bat  1    ■ 

■  ■■■Hist tit.-.   k».     Plane   are   being   consld 1   bj    the  Louis 

Mile  ,v  intern,  i. an  Ry.  Co   for  the  extension  of  Its  Okolona  line 
hi    Louisville      \\     11     McClure,    Louisville, 

Madlsonvllle,     ■»>.     The     Madlsonvllle     Nortonvllle     Light 
Powet    S   Traction  Co    \wii  soon  award  contracts  for  thi 
siru.il.'  .posed  .ie.  trie     illwaj    to  connect   M 

villa,    Victoria,     Earlington,    Morton's    Gap     and     Nortonvllle 

ai.out    11    miles,     .la. n.s   Breathitt,   Jr.,    Hopklnsvllle    is 

ested.         Note. I     ,1 

■-»•."«•■  ■■••■■      The    ia  insvllle     Chrlsnej    S     Lynnvlllc 

fraction     to      Is     planning      to     stall      Work     soon     on     the     eon 

struetion  ol  from   Boonvllle  to  Chrlsnev  and 

from   Boonvllle  to  Lynnvllle      Noted   Sept  26,   191J. 

I  .ill. oi.    Hick,       limit     Hoover.    PentOn,    Is    Interested    |n    the 

plan   i"  construct  an  electric  rallwaj   from  Penton  to  Howell 

aDOUl      12     miles. 

\n. hi.  111.    The    Uton    Granite  .^   Bl    Louis  Traotlon  Co 
making    preliminary     irrangements    for    the    extension    of    its 
ii...-  to  the  site  of  the  proposed  asylum,  aaal   ol    Uton 
pin  inioii.   Baal  si    ii.      .     .  .  ,    supt. 
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Ludlow,  111. — The  Kankakee  &  Urbana  Traction  Co.  is 
planning  to  construct  about  10  miles  of  new  track  from  Lud- 
low to  Paxton.  William  I.  Laffell,  Urbana,  is  Vice-Pres., 
Gen.   Mgr.   and  Pur.   Agt. 

Pana,  111. — Plans  are  being  prepared  by  the  Shelbyville, 
Mattoon,  Pana  &  Hillsboro  Traction  Co.  for  the  extension  of 
its  line  from  Hillsboro  to  Charleston.  Robert  Johns,  Pana, 
is  Pres. 

Madison,    Wis The    Chicago    &    Wisconsin    Valley    Ry.    Co. 

has  applied  to  the  State  Railroad  Commission  for  permission 
to  construct  an  electric  railway  from  Madison  to  Janesville. 

Milwaukee,  Wis. — All  the  right-of-way  has  been  secured 
by  the  Milwaukee  Western  Electric  Ry.  Co.  and  work  will  be 
started  soon  on  the  construction  of  the  proposed  electric  rail- 
way to  connect  Beaver  Dam  and  Lake  Fox.  J.  W.  Barber, 
Milwaukee,   is  Secy.     Noted   Sept.   25,   1913. 

Oshkosh,  Wis. — The  Wisconsin  Electric  Ry.  Co.  is  making 
preliminary  surveys  of  its  proposed  electric  line  to  connect 
Madison  and  Oshkosh.     J.  P.  Pulliam,  Oshkosh,  is  Gen.  Mgr. 

Minneapolis,  Minn. — Preliminary  arrangements  are  being 
made  and  work  will  soon  be  started  by  the  Twin  City  Rapid 
Transit  Co.  on  the  construction  of  its  proposed  crosstown  line 
extensions  in  Minneapolis.  J.  J.  Caufield,  Minneapolis,  is  Gen. 
Supt. 

Thief  River  I  .ills.  Minn. — Bids  will  be  received  by  the  Min- 
nesota Northwestern  Electric  Ry.  Co.  until  Apr.  2  for  grading 
track-laying  and  surfacing  about  20  miles  of  single  track  line. 
The  company  was  recently  organized  to  construct  a  system  of 
suburban  lines  out  of  Thief  River  Falls.  H.  W.  Protzeller  is 
Gen.  Mgr.  and  G.  H.  Martz,  Ch.  Engr.  Noted  Nov.  6,  and 
Dec.  18.  1913. 

Los  Angeles,  Calif. — The  Pacific  Electric  Ry.  Co.  has  been 
granted  permission  to  construct  a  four-track  elevated  rail- 
way from  San  Pedro  St.  to  the  present  station  at  Sixth  and 
Los  Angeles  Sts.  The  elevated  structure  will  be  of  reinforced 
concrete.  A  terminal  building  will  be  erected  in  the  rear  of 
the  present  station  and  bridges  constructed  connecting  the 
two  buildings.     J.   McMillan,  Los  Angeles,   is  Gen.   Mgr. 

Oakland,  Calif. — Plans  are  being  prepared  by  the  Oakland, 
Antioch  &  Eastern  Ry.  Co.  for  the  extension  of  its  line  into 
the  business  section  of  Oakland.  H.  A.  Mitchell,  San  Fran- 
cisco,  is  Secy,   and   Gen.   Mgr. 

San  Diego,  Calif. — The  City  Council  has  granted  a  franchise 
to  the  Los  Angeles  &  San  Diego  Beach  Ry.  Co.  for  the  con- 
struction of  an  electric  railway  from  Arctic  St.  to  La  Jolla. 
R.    B.    Talbot,    San    Diego,    is   Pur.    Agt.    and    Supt. 

Sun  Diego,  Calif. — The  San  Diego  Electric  Ry.  Co.  con- 
templates the  construction  of  a  loop  line  on  B,  Third,  F  and 
12th  Sts..  also  double-tracking  its  line  on  F  St.  B.  M.  Warner, 
San    Diego,    is  Gen.   Supt. 

San  Francisco,  Calif. —  (Official) — Bids  were  received  Mar. 
II  by  the  city  for  fiber  conduit  to  be  used  in  connection  with 
the  extension  of  the  municipal  railway  system,  Contract  No. 
1".  from  H.  W.  Johns-Manville  Co.,  at  $9254;  Pierson,  Roeding 
.V    Co.,   at   $9449. 

C.  de  Guigne,  Jr.,  A.  Schilling,  H.  T.  McCloskey,  C.  O.  Miller, 
F.  W.  Van  Sicklen  and  Fred  Morgan  contemplate  building  a 
street  railway  to  Hunter's  Point,  to  connect  with  the  Potrero 
extension    of    the    municipal    railroad.      The    line    will    be    1% 

mil.-       1 1 ,  ■ ,  . 

See  Item  under  Miscellaneous:  Concrete  Trollev  Poles — 
s.i  n   Francisco,  Calif 

sun    Francisco,   Calif.— Fred    A.    Stokes   is    interested    in    the 

proposition   to  construct  an   electric   railway   from  San  Fran- 

to   Palo   Ait. i.   about   40   miles. 

l.ethriilge.   Alta.    -Tin-    Lethridge   Municipal   Tramways  Co. 

is  considering    plans   for   the  extension   of   its   line   to   Hardie- 

ll<       George   B.    Weller,   Lethridge,    is   Pur.   Agt. 

LIGHT,   HEAT    \  Ml   POWEB 

Blddeford,  Maine — The  Cumberland  County   Power  &  Light 
ecured    the   right-of-way    for  a    transmission   line   to 

hi   plan!  at    Dunstan,  Maine,  seven   miles 

to   ihe   "team   and    power   station   of   the    Fork    Light    *    Heat 
Co.,    Blddeford,    which    it    recently   took    over.      The   estimated 
thi    llm    i:    •  15,000 

Iprlngfleld,   Mass.     'I'll.     id    electric   Light   Co.    will   lay 

about    ii    •     mill      ..i    conduits    foi    placing    terground    wires. 

ornpanj    is    building    a    four-story    service    building     th 
1   in... i   .,f  which    will  accommodate  a       iragi       n    200   n 
iec    ii.  1913. 

^Worcester,   >i«»s.     Thi     Pi n    Electric    Light    Co    has 

ontrai  t    foi    b  illdlng    a  n    addit  Ion    to   I  he    Webster 

St,  pov  ttlo         nd  for  1 ?  a  transfei    station   I 

i  blm  .  i"  in.    i;   .1    CRt  iSS  '  '<  > .   Worci    tei 
*■'"""•"•'•"»•   If.   »       fOfflcial)     Bids   will   be   received   until 
trd  of  Blecti  Ii    Light   Commissioners 

'"'    'be    Ini  tallation    of   om  irl n-,  ..i 

"■  It'  hboard    I       p\>i    fui  tl ai  tlculai 

.  i        o   Be  Let 

Bdi ■•■'•■  [  N     I   lall      ''"I        111    b<     i'  eelved   until 

,,  '■  "  reel     Llgl g    Commlttt  •     ol     the 

trie  1       it     reel      ind  n\  h 

the    Borough   for   ■. 


1  oat  ■  . i    i.     i  than    80   fl    tui 

.'''!'.''  i    i  hi 

VorrlMon ...   r.  ..,,  II  I  Mar.  SO  b 

■    „        Tor 

■ 
H     H    i 

+  ""'" »■ 

' 

II  . 


+The  Boatd  of  Awards  has  awarded  the  contract  for  the 
permanent  illumination  of  the  dome  of  the  City  Hall  to 
EUGENE  I.  ROSENFELD  &  CO.,  INC.,  South  Howard  St 
Baltimore,   at  $5838.     About  500  lights  will  be   required. 

Elkton,  Va. — The  Valley  Power  Co.,  Elkton,  which  was  re- 
cently incorporated  with  $100,000  capital  stock,  will  build  a 
hydro-electric  plant,  developing  1300  hp.,  on  the  Shenandoah 
River  near  Grove  Hill.  It  will  cost  between  $50,000  and  $60- 
000.  The  company  will  supply  electricity  for  lamps  and  mo- 
tors in  Elkton,  Shenandoah  City  and  Stanley,  and  has  made  a 
proposal    to    furnish    current    in    Harrisonburg. 

Tuskegee  Institute,  Ala. — Bids  will  be  received  until  Mar. 
28  for  the  construction  of  a  central  heating  and  lighting 
plant  at  the  Tuskegee  Normal  and  Industrial  Institute.  The 
work  includes  building  a  power  house,  112x191  ft.,  and  a 
concrete  coal  bunker;  the  equipment  required  consists  of 
water-tube  boilers,  engines,  generators,  transformers,  motors 
and  an  electrical-transmission  system.  Walter  G.  Franz, 
Union  Trust  Bldg.,  Cincinnati,  Ohio,  is  Consult.  Engr.  R.  R. 
Taylor  is  Dir.  of  Industries,  Tuskegee  Institute.  Noted  Mar. 
19. 

Tylertown,  Miss — The  plant  of  the  Tylertown  Light  & 
Power  Co.  has  been  purchased  from  the  Tylertown  Bank  by 
T.  C.  Simmons  and  W.  A.  Boyd.  It  is  reported  that  the  new 
owners   will   enlarge   and    improve   the   plant. 

Waynesboro,  Miss. — -The  Waynesboro  Electrical  Co.  has  re- 
cently been  organized,  and  will  build  an  electric-light  plant 
to   cost  about  $6000.      C.  C.  Green   is  Pres. 

Alexandria,  La, — Plans  have  been  prepared  for  the  ex- 
tension and  improvement  of  the  municipal  electric-light  plant 
and  water-works.  Some  new  equipment  will  be  installed. 
J.    C.    Raxdale    is   Mgr.    and    Supt. 

Eunice,  La.- — (Official) — Bids  will  be  received  until  2:30 
p.m.,  Apr.  16,  by  the  Mayor  for  a  building,  foundations,  ma- 
chinery and  pole  lines  for  a  municipal  electric-light  plant 
E.  M.  Kursheedt,  518  Whitney  Central  Bldg.,  New  Orleans, 
La.,  is  Consult.   Engr.     Stanislaus   Wyble  is  Mayor. 

Oakharbor,  Ohio — Bids  will  be  received  until  Apr.  15  by  L. 
L.  Carstensen,  Village  Clk.,  for  the  construction  of  a  municipal 
electric-lighting  system.     Noted  Jan.  22. 

Flushing,  Mieh. — The  Hart  Milling  &  Power  Co.,  Flushing, 
plans  to  build  a  power  house,  and  will  purchase  poles  for  a. 
distribution  system.     R.  O.  Hart  is  Mgr. 

+Greenville,  Mieh. — The  R.  J.  Tower  Electric  Co.  has 
awarded  the  contract  for  remodeling  its  hydro-electric  plant  ii 
Greenville  by  the  construction  of  concrete  spillway  and  pen- 
stocks to  BRICE  BROS.,  East  Jordan,  Mich.     Noted  Jan.  22. 

Oregon,  111. — The  Illinois  Northern  Utilities  Co.,  Oregon,  has 
made   an   agreement   with    the   citv   of  Oregon    to   build   a   dan 
across    the    Rock    River    at    a    cost    of    about    $78,000.      C.    I  '• 
Danielson,  Oregon,  is  Supt.  of  the  Utilities  Co. 

LaCrosse.  Wis. — A.  W.  Higgins,  Ch.  Engr.  of  the  LaCrossi 
Gas  &  Electric  Co.,  announces  that  the  company  will  speni 
about  $150,000  in  extending  and  improving  the  central  heat| 
ing  and  electric-lighting  plants.  A  turbine  unit  of  1500 
2500   kw.    will   be   included    in    the  new    equipment. 

llloonilielil,  Iowa — It  is  reported  that  plans  are  being  con 
sidered  for  rebuilding  the  municipal  electric-light  plant  at  ail 
estimated  cost  of  $15,000.     O.  S.   Shelton   is  Mgr.  and  Supt. 

Little   Rock,    Iowa — Bids   will   be   received   about   Apr.    1   B 
the  Little  Rock   Electric  Light  Co.   for  the  construction   of  it:| 
proposed   electric  plant.     Plans  are  being  prepared   by  W. 
Giover,  Ames.   Iowa.   Engr.-in-Charge. 

McGregor,  Iowa  The  State  Railroad  Commission 
granted  permission  to  G.  S.  McDonald,  owner  of  the  McGrefrof 
Electric  Light  &.  Power  Co.  to  construct  a  high-tension  transj 
mission  line  between  McGregor  anil  Monona,  about  14  miles' 
It  is  proposed  to  furnish  electricity  to  residents  along  th 
route  of  the  line. 

Plandreau,  S.  D.-  It  is  reported  that  the  Flandreau  Lfl 
&  Power  Co.  will  shortly  begin  work  upon  a  nine-mile  13,20 
volt  transmission  line.  A.  II.  Savage.  Cerinania  Life  tildg-.,  SI 
Paul.    Minn.,    is    Pres.    and    Mgr. 

Douglas.   Wj-o. — The   Douglas    Electric    Light    Co.    la    phi 

ning    I,,    install   complete    new    equipment    in    its   plant    at    a 
of  a  I I    $30,000.      William   B.    Hayes  Is  Mgr.  and   Engr.  of 

power    si  a  I 

Ilrownu I.    Tex.     -The    Texas    Power    X-     Light    Co.    will 

stall    equipment    at    Its    gaB    plant    costing    $5000,    which 

double    the    piei,, ail    capacitj     Of    the    plant.       The    , 

also    Install   an    electric    street-lighting    system    at    a    009 

i  > 

rx.-   The  Greenville  Gas  Co.   has  Increased 
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Viilia.   Calif.      The    follow  i  11 1-    bids    were    rei  el  veil    on    U  II 

bv    Hie   Stati     1  ■■  |..i  1  1  me 1    Engineering,    Sacramento,    1.0    II 

stalling   a   250   hp.   watertubc  bollei    In    the  Nnpn   Stale   HosplJ 
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ii...,    svoi  ki     14  '86;    the   Chat  lea   C 
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BRIDGES 

+  vll>nnv,    RT.    Y. —  (Official) — The    following    bids    were    re- 
ived   on    Mar.     17     by     the    State    Superintendent    of    Public 
orks    for    the    construction    of   a    reinforced    concrete    bridge 
er    the    Black    and     Moose    Rivers    at    Lyons     Falls,     Lewis 
untv;    JOHN    YOUNG,     Syracuse.    N.     Y.,     $43,313,     (awarded 
ntra'ct);    Frank    M.    Skene.    Brockport.    N.   Y.,    $45,735;   Lupfer 
Remick.    Buffalo.    N.    Y.,    $51,262.      The    Engineer's    estimate 
its  $42,109.      Noted    Mar.    12. 
Kenwood,    N.    Y. — Bids    will    soon    be    asked    by    the    State 
gineer,    Albany,    for    the    construction    of    a    cantilever    via- 
ear    Kenwood.      It    will    be    418    ft.    long   with    a   central 
ui    of   230   ft.,   and   will    require    S65.000    lb.    structural    steel, 
.13    cu.yd.    concrete   and    1200    sq.yd.   asphalt   block   pavement. 
.  lin  A.  Bensel  is  State   Engr. 

I  New  York,  X.  Y. —  (Official) — See  item  under  Streets  and 
J  ads. 

Burlington.  N.  J. — Bids  will  be  received  until  Mar.  30,  by 
t;  Board  of  Chosen  Freeholders  of  Burlington  County,  for 
Hiding  a  reinforced-concrete  bridge  over  Assiscunk  Creek 
rl  St.,  Burlington.  James  Logan,  Mount  Holly,  is 
i  untv  Engr.  A.  I.  Davis  is  Dir.  Bd.  of  Freeholders.  Noted 
Jb.  5  and  Feb.   26. 

IVrth  Araboy,  N.  J. — It  is  reported  that  the  proposed 
lldge  to  be  erected  at  Convery  Place  over  the  tracks  of 
4:  Lehigh  Valley  R.R.  will  cost  about  $90,000.     The  Board  of 

<  osen  Freeholders  and  the  City  Council  are  making  ar- 
iigements  for  its  construction.     Noted  Nov.  27,  1913. 

Trenton,  N.  J. — The  Board  of  Chosen  Freeholders  of  Mer- 
it' County    has   ordered    plans    prepared    for   the    construction 

<  a  new  bridge  on  the  Extonville-Allentown  Road.  Theodore 
'Jfcish  is  County   Engr. 

Woodbury.    N.    J. — The    following    bids    were    received    on 
fj  r.    17    by    the    Board    of    Chosen    Freeholders    of    Gloucester 
4 unty  for  the  construction  of  a  bridge  at  Hunter  St.  over  the 
ticks   of   the   West    Jersey    &    Seashore    R.R.;    Suburban    Con- 
fiding    Co.,     $12,000:     Brownworth     &     Co.,     $12,345;     Owego 
dge    Co..    $12,355;    Monahan    &    Losse,    $12,457;    A.    B.    Smith, 
64";     C.     R.     Camp,     $12,674;     Berrv-Goodwin     Co.,     $12,987; 
ver    Boiler    Works,     $12,990;    F.    J.     Boas.    $13,658;    Cantrell 
istruction    Co..    S13.6fifi;    Jas.    Kellv.    $13,945;    Priestman   Con- 
UCtion  Co.,   $14,624;   W.  A.   Richmond,   $15,272;   Kemper  Con- 
uction  Co.,    $15,400,  and  Ferro  Concrete  Co.,    $17,081.     Noted 
r.  5. 

luril  City,  Penn. — The  County  Commissioners  received 
s.  Mar.    11,   as  follows,   for  the    bridge  to   be   constructed  at 

rd    City:       Superstructure,    King    Bridge    Co.,    $94,000;    Mc- 

jntock-Marshall    Co.,    $91,450;    Fort    Pitt    Bridge    Co.,    $85,860; 

1  erican    Bridge  Co.,    $85,700;   Penn    Bridge   Co.,  Beaver   Falls. 

Bin.,  $74,400;  substructure,  Dravo  Contracting  Co.,  $25,286; 
Hudson,    $23,743;    Adam    Laidlow    Co.,    $23,400. 

iMonocacy,  Penn. — Charles  F.  Sanders,  County  Engr., 
Hiding,  Penn.,  lias  completed  phi  us  for  the  county  bridge 
;  In-  constructed  across  the  Schuylkill  River  at  Monocacy. 
'     1    cost,   $30,000.      Noted  Jan.   22. 

+  Lnnapolla,  Sid. —  (Official)— The  Commissioners  of  Anne 
ounty  have  awarded  a  contract  for  the  construction 
e    over  Stoney   Creek    to    the    SANFORD   *    KRimK.S 

■  .  Baltimore,  at  $7955.     Tin-  contract   for  the  steel  draw  was 

Krded   to  the   Virginia   hrihgi-:  \-    iitti.v  co.,  Roanoke, 

■  ,  at  $2930.  Other  bidders  for  this  bridge  were:  J.  J. 
Shh-     &     Co.,     $8300,     and     John     H.    Hranzell,     $S110.       Noted 

Valrfax,   Va. —  (Official)  —  Bids   will    be    received    until   noon, 
i       tin-   County   Clerk    of    Fairfax    County    for   the   con- 

'    three  bridges,  to  be  placed  over  Sherw I   Branch, 

:  ih    and    Bogue    Run.      Two   will  be   20    ft.    long,   and 

0  will  be  30  ft.  long,  all  having   16-ft.  roadways.     Childrey  & 

1  Virginia    Ry.    &    Power    Co.     Rldg.,     Richmond,    Va.,    pre- 

plans. 

IVIit-Imii-i;.  Va.  The  citizens  have  authorized  an  issue 
H||f)0,00i>    i"    bonus    lin    l.nilu.     .mil    street   improvements. 

CHarltaburg,  \V.  Va. — It   is  reported   that    the  date  of  receiv- 

for   t  In-   const  ruct  lot -  rete    bridge    and    one 

aid  bridge  ha*  been  Indefinitely  postponed.  Bids  were  to 
lie  been  received  on  Mar.  12  G,  C.  Flnly  Is  City  Clk. 
led    Feb.   26. 

■Mtntonn,     I'ln.      (Oftlclal)      We    are     ailvl 
■1   l.il   election   held    Mar.    17,    the   citizens   ol    Manatee   Countj 

-nst    a     IioihI    is.su.-    ol'    -l-l,,  ;o    lor    tin     construction 
(bridges  i"  Go-  county,      c    I-'.   Hrush   is  Countj    Engr,   Noted 

■  luii.    I ' In .      Tin-     Board    of    Comn  County, 

lit  livers,    has    had    plans    pre  |..i  i  .  il     i.u  Iteel    bridge    .hioss 

■  Caloosahatchle    River    al    olga,    to    en  I     Bids 

*    »oon   be    reeetved 

..h, minis.     >IIhm.      Bids     will     I.,      received     until     Apr      6     by 
I  sort    oi    I  ,ow  mi.      ■  ruction    of 

one  of  360  ft.  nt 
fjapiialllni  i'i..  I  and  the  oth.-i  of  I  I"  fl  al  Seven  Mile 
Sol.     Bids   are    asked  construc- 

rles    I. von     W I     Is     Kngr        Willis    Hanks    is    I'res 


if   Supervisors 


Mm 


■•urn.,   I  ii.      n  'Hi    in  I  I       in 1 1  -ui    for    I  in 

he    fa  the    entra  nee    i 

t  Club  pen   has «  arded  to  ti>.    Ml  i  »1 

City,    Mo.,  \ote.i    .1., 


I'antlitl,      Hill Ilnl.ll        Hl.ls      Will      he      I Iveil      until       in 

i,    Ii)     tin      Hoard    ii Stark    I  'mint  y 

mil     Sllpel'slru.  t  111  e 

llmatcd 
:  oat  »l2.iniii       W.  L.  Hendi  Mar.  12 

111.  I. .null.    Ohio       Kills    Will    b  until     n 

'         I  ill     of    i'i  mill  H-  si is     of     1 1 II  lull  toil     Count]      fm      the 

S'  mines,  Specification   No. 


inder  Miscellaneous:      Retaining 


ColumhuK,  Ohio — See  item 
Wall-Columbus. 

Columbus,  Ohio — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Franklin  County  until  noon,  Apr.  10,  for 
the  following  bridge  work:  Engineer's  estimate  No.  46,  ap- 
proaches to  the  Shadeville  Bridge  over  Big  Walnut  Creek 
on  the  Hibbs  Road,  Hamilton  Township;  Engineer's  Estimate 
No.  48,  superstructure  of  the  Shadeville  Bridge  over  Big  Wal- 
nut Creek  on  Hibbs  Road.  Hamilton  Township;  Engineer's 
Estimate  No.  54.  west  approach  to  the  Belendon  Bridge  over 
Alum  Creek  east  of  Blendon  Corners,  Blendon  Township; 
Engineer's  Estimate  No.  65,  south  approach  to  the  Rees 
Bridge  over  Big  Walnut  Creek,  Hamilton  Township;  Engi- 
neer's Estimate  No.  79,  roadway  construction  on  the  super- 
structure of  the  Coe  Bridge  over  Alum  Creek,  Mifflin  and 
Blendon  Townships.     F.  M.  Sayre  is  Audr. 

+  <  oliiinhiis.  Ohio — (Official) — The  following  bids  were  re- 
ceived on  Mar.  17  by  the  Director  of  Public  Service  for  the 
construction  of  a  reinforced-concrete  tloor  and  parapet  wralls 
for  the  North  Fourth  St.  Viaduct;  (a)  and  (b)  alternate  bids: 
D.  W.  McGRATH,  New  First  National  Bank  Bldg.,  Columbus, 
(a)  $37,4S9,  (b)  $32,441  (awarded  contract);  D.  E.  Sullivan  & 
Son,  (a)  $38,640,  (b)  $38,640;  Acme  Paving  &  Construction 
Co.,  (a)  $41,372;  Fritz-Rumer-Cook-Grant,  (a)  $42,000,  (b) 
$35,884.      Henry    Maetzel    is    City    Engr.      Noted    Mar.    12. 

-4-Coshocton,  Ohio — (Official) — Contracts  have  been  award- 
ed as  follows  by  the  Board  of  Commissioners  of  Coshocton 
County  for  bridge  construction  from  bids  received  on  Mar. 
10:  Denman  Bridge,  two  steel  spans,  creosoted  wood  block 
floor  and  tubular  pier  to  GEORGE  J.  BOCK  &  SON,  Coshoc- 
ton, at  $16,S00,  and  for  repair  of  abutments  to  W.  M.  BRODE, 
Newcomerstown,  Ohio,  at  $4418;  Pomerene  Bridge,  steel  spans 
and  block  floor,  to  CENTRAL  CONCRETE  &  CONSTRUCTION 
CO.,  Canton,  Ohio,  at  $14, 30s,  substructure  to  S.  C.  KISSNER 
&  SONS,  $5358.  The  Spurgeon  Bridge  will  not  be  rebuilt  at 
present.      Noted   Jan.    29. 

Hamilton,  Ohio — It  is  reported  that  the  Board  of  Commis- 
sioners of  Butler  County  has  extended  the  time  of  receiving 
bids  for  building  bridges  at  Hamilton  and  Middletown  from 
Mar.  30  to  Apr.  8.  F.  M.  Hammerle  is  County  Engr.  Noted 
Mar.  5. 

Springfield,  Ohio — The  Board  of  Commissioners  of  Clark 
County  has  authorized  plans  for  the  construction  and  repair 
of  115  bridges  in  the  county,  and  has  issued  bonds  for  $42,000 
to  defray  the  cost.     S.  Van  Bird  is  County  Surv. 

Tiffin,  Ohio — The  County  Commissioners  have  ordered  the 
preparation  of  plans  for  two  steel  and  two  reinforced  con- 
crete bridges  to  span  the  Sandusky  River  at  different  points 
in    the    county.      J.    E.    Hirschberger    is    County    Audr. 

+  1  i.-iii"  ii.     Ohio — (Official) — The     Director     of     Public 

Service  has  awarded  the  contract  for  erecting  a  temporary 
suspension  bridge  at  West  Ave.  t..  W.  .1.  SNi  iDGRASS  at 
$5000.      F.   M.  Lillie  is  City   Engr. 

Marshall.  Mich. — Alex  A.  McKay.  Battle  Creek,  Mich.,  has 
been  engaged  to  prepare  plans  for  four  reinforced-concrete 
bridges  on  concrete  foundations  to  be  built  over  Big  Marsh 
Drain  in  Calhoun  and  Kalamazoo  Counties.  See  item  under 
Miscellaneous. 

+  Sliiek(nn.  ill. —  (Official) — The  County  Superintendent  of 
Highways  has  awarded  B  contract  for  the  construction  of  rein- 
forced concrete  abutments  for  the  Zink  and  Allison  Bridges 
Pleasant  Valley  Township,  to  W.  H.  SHONS,  Freeport,  111.,  at 
$2189.  There  were  five  other  bids  ranging  from  $2365  to  $2741;. 
George  E.  Schnoeder,  Stockton,  is  County  Supt  of  Highways 
Noted   -Mar.   12. 

■fDeconih,  Iowa — (Official) — The  Board  of  Commissioners 
of  Winneshiek  County  has  awarded  a  contract  for  tin  - 
tion  of  four  bridges  to  CHAMBERS  &  DOBSON,  New  Hamp- 
ton, Iowa,  at  $4544;  the  contract  for  two  bridges  was  awarded 
to  J.  P.  HEINEN,  Ossian,  Iowa,  at  $3457.  Other  bidders  (on 
all    six    bridges)    were     Twin    City    Bridge    Co.,    Minneapolis, 

Minn.,   $9518;   Marsh   Engil ring    Co.,    Des    Moines,   Iowa     $10,- 

260;  Iowa  Bridge  «'<>..  Des  Moines,  $8550;  Clinton  I 
Works.  Clinton,  Iowa,  $8750,  and  the  ward  Constructlo 
Decorah,  $8493.     W.  M.   i  j    Engr.     Noted   Mar,   12 

+Gnrner,  limn — (Official)     The  Commissioners  of   M 
County    have  awarded    the   contract    for   the   erection   ol 
reinforced  coni  rete  bridges  t"  the  FOREST  ri'l'Y  CONSTR1  C 
TH  IN   i'1  '..    Pi        I    i  low.,.   .,t    $7200,      B  rei  elved 

Mar.     11.       Nol     &     ■ 

Neviidii.  loivn     Hids  will  he  received  until   LO  a.m.,  Mar    27. 
by    the    County    Hoard    of   Supervisors.    Nevada,    for    th, 
structlon  of  70  reinforced-concrete  bridges  and  culverts  dur- 
ing   1  :,i  i 

-fi.iiieoin,  Kan. —  (Official)     The   Commissioners   >•(   Lincoln 

i  ' i  y    have   awarded   a  r  the  erect  Ion    ol    ■ 

tn   in.     K  V.NS  IS   CIT1     BRIl  IGE  CO      K 
,186      I  >thi  r   blddei  s  wen      C  inton    Bridt  i    Co.,    - 
Missouri    Valle)     i  .    and    the    Blodgetl 

structlon  <  '.• .  $14,390  Bide  wen  received  on  Mar  16  Noted 
Mai     12. 

Wichita,   Kan.— (Official)     We   are  advised    that    the   ■ 
tion  of  building  a  concrete  bridge  between  Central  and  South 
Riverside   Parka   will   be   submitted    to   the   voters  at    the  nexl 

election       Thet  e    n  as    -  oi bjection    to    bulldli  , 

nn.iei    the  p.i  i  k  In  «  s,  so  I  ed   to  \  ote  tin 

in  the  Bet  I   \\  ells  is  citj    Engr.     N 

+  iii,i.. .in.    Neb.     (Offli  Commissioners    of    D 

Count]    have  awarded  a  contract   for  the  construct 
pall    ol    -,li   •  o,i,-i  ■     bi  Idge  1914   to   the    BE  vm    C<  >N 

TRACTINO  Ci  i.,   Blair,  Neb.     Noti  d   M 

Qrand    Porka,    v    i>.     Bids     -  Ived    until    10   a.m 

\pr      I'.,     bj      Hans       \li.l.  rsmi,     CoUntj      Audi  ...     |  or 

th.-    construction    of   anj    and     ill    reinforced  concrete    bridges 
ma]    be   bull  ntj    during    191  i 

Mi--. miii.   it Thi     B i  ol    C mil  lasoula 

i  'ouni  \    w  ii  i  .  .     i  ii.     const  ruction    of   n 

l:l\  .-r     ..l     i  '■    l.i  r    SI  .     Miss. ml  - 

will    be    accepted 

Prank    Nelson    is   Chn     h.i    ol    Count]    Comra 
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TIN    BROS.,    Dallas,    Tex.,    tor    trie ^    River    at    a    point    be- 
Josed    steel    bridge    across    the    Br«os    H^   Crossing. 
tween  Craven  Springs,  lex     ana  election,   Nueces 

Corpus   Ctotatt,  Tex.— At    a    recen      special    e  fQr    tn 

Sept.   18   and  Dec.   2d.   19 


Vol.  71,  No.  13 

Planting    Tree 


(Official)— See    item    under   Miscellaneous 
Transplants-New    York  received  Mar.   u  by  the  Board 

Rochester,  N.  Y.— Bids  were  jeceivet    u.  £    No     3     as 

of    Contract    and    Supply    forc°.n  sti  u. a  n t,  furnjshing   and 

follows:      R.    T.    Ford     Rochester     $    iibU^^o  ^    hauH 

laying    steel    pipe;    Frank    C  uste.  eri I  o      »  Fhha«elphia,   Penn 
and  laying  c.i.pige.  Camden  iron  Foundry   Co.,    71  .Broad- 

t\ry:SNerToUrkS-N     Y.,Ir$199,S?0,    for    furnishing    c.    pipe 


Noted    Mar.    5. 


eon&tM^^ 

Creek    on   the   Dallas   Road.     The   or* as  estimated   cost   is 

&$   W?6AW,tMuihVo0na5nat-lS1cJS&    Audr.      H.    P.    Hayes    is 

Ave.    Bridge,    according    to    Pbans    p     p      Noted   Jan     g 
City   Engr.      E.  B.  Bonney   is  Lll>  J        Q        t    Northern    Ry- 

Lonsrview,  Tex.-The    In  ernational    &   Great  ^         R  t 

£££§?   fThS  Kateo  fost^sVeofoOO.      O.   H.   Crittenden. 

^W^e^The^^^ 

?^%SrdMfiaVAllE\e  B^IdgS  CO.  at  $51,250.  Noted 
FebCanon  City,  Co.o.-fOffic^D-Bids  will  ^-ceive^d  until 
Anr      13    for    the     construction    of    a    steel  the  D 

wfcks  of  the  Atchison    Topeka  &  fanta   *6   ^^  t    1S 

ver    &    Rio   Grande    R.FL  FVr    in  Charge.      Noted  Mar.  12. 
J20.000.     C.  L.  W  itton    s  Engr.  Engineering 

Spokane,    Wash -It     is    a^ ,mou    « „  .g    preparing    plans 

Department,  of    the    Northern  to    be    located    at    Erie, 

for    four    reinforced-concreie    u""»  George    T.    Reia, 

gga^f^to-TW^^WS^S  the  Northern  Pacific 
RyoreBo»-Bids  are  asked  for  the  construction  o^.a^oncrete 
SSSE%SB5A^S,,SI^SS-    CO.,P001    St.     Clair 

barton".  --T^l"pi-nsCOprepa?^  <S«S,  <SS(g 
Oregon   City,   has   ordered  plans  prep*  across    the 

lac^amas^Rive?  £  B°a^  B^  ^  he  asked  as  soon  as 
the   plans  are   ready  works  Department  is   prepar- 

•  MTaCnts°%iV^BsTeelhehr^geCtoWr°erpk,9ac?  the  present  wooden 
SS  Pa,carnoSssf?neapSeUcodiac    K£er  recejved   by  the   Secre- 

Ste.    Martin-.  ^"r&'uncB  f  or  th!   construction  .of  a   steel 
tary  of  the   M.V-TH'    long    over  the  Chateauguay  River, 
bridge  about   250   ft    long,  o  noon  3  by 

T.,r l:"1s-,7'1Adelacle   St    Bast,    Toronto,    for    the 

Frank    I  :.-nVi-     ''.ngr.  J.7    A  delau e   .      f(     Jn  k  as    tno 

const  7         i>  Ave*    Road,    York    County. 

'  \  1  ids    were    received    by    the 

1  ,.-i..rin     B.  C«— The    following      '     *       '      TJ-irris,    Hastings, 

n    V    Camnbell   and  W.  <  ,rf  f  11 1'  *  ■  •    •        •  .,,.nt  ,.v    Co.,    Ltd., 

R«      MM870-    W.    .1      Smith.    Ltd.,    V-V' V^1>>  V1  0-    B    C.   Oranit- 
1359  »«  JerrA^0Rn«Cir.eBOoker*  Campbell  &  Whipple. 

gJEgft  ;-?^„f",r^,n^.neer^.?Note(-Dec. 

11.    I 

NN  M,:i«    8 H-lltllll.ATK'V 

«- rs  '  ■    sy&t%iSuv4£ 

io,;:;";-M^i::s.-,,.i.r>N ,--<-••;•,  -:",,., ...i  ^ 
sii"„d^?de:caS  U'  pit-  •>,  '•■•■'!""Kr,11: ,v,v $.i' '  Mci.Vn'  co. 

B I     B.dK..  1-  Supt 

of 'Supply    i"i't  conn. -ll   la  con»lderlm     Mi 

■  .i it  hi-.-  of  i-i, .       cjttxem    recentn 

■,';■ '  '"- 

mi  «*». 

MUriford.    Bid  ,. ■ ,.„,   true 

b 1  1 ! ,    ;., 

■  q    .    mioaii     ■•■    •  .        , ,imhI.t, 

LtOlSoJ   Co  '  ■'    ,   .     m   ven,  1290.21  ^ 

-  " ">•"    ' 

■  1 id    build 


j.   y.— Bids    will    be    received    so 
for     the    construction     of    a    water    syst  — 
Henry  W    Taylor,   100  State  St.,  Albany, 
Thorp,   City   Clk 


time    in    May 

u    cost     $125,000. 

is  Engr.  and  William 


IOC 


: 


Ml 

I  mi 

[lEE 


0 

V> 

.11 


°;A..e„da.e,  ».  tT(0fficfialu)nli?TprN%UfoV%rheCec^neftrbuyct;ohn 
Mayor  and   Borough  Counc.l   un t,l  A pr    »  "^        „    clk. 
of   a   water   system.      Charts  Commissioners   are    planning 

Bordentown,  N.  •••— inf01T  sunnlv  bv  the  sinking  of  new 
^ellsCirAsaTsp0ringsttaAPPHc^oyn.7or  permission  will  b. 
rnlde   ?o   tAheayWa?er  lupply   Commission 

Keyport,  N.  •'•-The  Borough  Council  will  «ceive  «| 
until  8  P.m.,  Mar.  30  for  « q  including  Portland  cement;  2d 
modeling   of    the   water-works     iniiuoin^i  izon,.u     return- 

tons    of    pipe    and    fittings,     one     1..1  steam-driven 

tubular    boiler    with   stack    and    bce^  mi„,    two 

duplex  air  pump  "Pressors  each  400  cu.ft.  per  min.;  hori- 
single   driven   air   compressors, ■   eacn  min.  cooling  capac- 

zontal  iron  tube  aftercoole r    <>00  cu. it.  pe  flue   breechlng. 

itv;   and   one   30-in.   diameter,    lh  it.   louh,  Noted    Feb.    26. 

by  the  Board  of  Street  and  Water  ^Xv  &  Machine  Co.. 
pressure  water  pipe,  from  ^.,->'!.',n.  's  .  ,iafd  Cast  Iron  Pipe 
*2s,406;  R.  D.  Wood  &  S^TVF1V  W  \T  Vs  CAST  IRON  PIPE 
I  ?ODNDyRY°CO$2  it  ,V2  9^warIdedTcAontfact>.  Noted  Mar.  5. 
&  FOUNUKK    tu.,   »'"'»"'  .   TO   t   .    commissioners 

Perth    A»boy.   ^t  ^T-To^m      Apr°fl     for   theconstructior. 
5"!  rstrerwabte'rStank1,1  K^dla^eter  and  SO  ft.  high.  S.  J. 

Mason  is  Engr.  of  the  Bd  reCeived    by    the    Buildinp 

Danville,    Penn.— Bids    will     be     r^  en  e  g    fQr    the 

Commission,    State    Hospital    for    Insane     un  f}Uratlon    sya- 

oonTe«?er^pe^2A»0P  for  the  improvement 
to   the   water   system    m    Takoma    Park^  considering 

MuHins    8    C  .-The -Board    of  ?«^S    to    cost    $60, 
the    installation    of    water    aiiu  Engr. 

000.     Gilbert  C.  W  h.te,  cl  ar,ott e'  " Veceived   bv    the   Board  of 

Jaeksonville,   Fla.-BHls   will    J  „     ^aie,-   meters  dur- 
Bond  Trustees  until   Apt      ■    .   '         (      Chn.   of   Bd. 

^^o^&n3^-^-ip   .osdiCk.    , 

'<£££&  ?-»TnACApr?llnf^ i/? h^col \£^i^ir  <^\X 

p^^v^^'^e-filfVaUo^phuit.     R.  W.    Pratt    ,s   .  onsu, 

iin\\r«Vl"i,o?-i2V.«n,,,,.,'r,.o...  and  the  GiamorKan  Pipe  co..  ■ 

specials.      E.    C.    Wam.i    is  .,,„„„.., ,,.,.    of    the   City    Counct 

Toledo.  Ohio      Th^^nnnretomnuej    ^f       ^    _,,.„,,„„    „ 
haB    authorized    ah.  tssiu  »        SM|. 

,,„.  water  main  system  on  '  Wat.-r    i'o     is    prepar 

1 K»«"»»,    »l.l..  -     >  .;    »        '^    plan.         Ksll.nate.1    ro.. 

?oa'  Davriaa««8westwrd 

I}.;--;-1 ftKW^-1^ 

l«4o,  ■"■     I  ,,,iii.,   ,-,.,  , -iv. -.1    recently    for    the  jjj 

,.r 1    aider.    '"•      Ul  . '•,';,'  ',,',;..    t,.  .  ,,    rejected.      New    0 

■tftll*tloil    of   B    water   »J  No,,.,,    ,,-,,,,     p, 

: '",  ","  ;   ti>' ti'-a.-i  <■■•'■  " «'«<•« "iv«"»n.a 


+  it.. 
r.00,000  Bial 
ISLAND    1 1 1 : !  I 
Noted   Mai 

■heflleldi  i' 


,  1"  water 


,     |,  ,..   b<  •  n   n  "  ardea   10 
,s    WORKS,    R01  K    island. 


„.   IIOC1 

,t   $i'.».oo' 


.lved   1 


,  1.. ,,, t    Ui 
Harper, 


ci  iv  clk 

I  recti 


,      MMl  » 


!•• 
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•fjetmore,  Kan. — The  contract  for  the  construction  of  a 
vater  system  has  been  awarded  to  W.  P.  BULLOCK,  Kansas 
:ity,  Mo.  , 

Mckemon,  Kan. — Plans  are  being  prepared  by  G.  L.  Mc- 
jane.  Hutchinson,  for  the  construction  of  a  water  system  at 
■,'ickerson.      Estimated  cost,   $25,000. 

St.  Louis,  Mo. — -Bids  will  be  received  by  the  Board  of  Pub- 
ic Improvements  until  Mar.  31  for  constructing  the  head 
louse  for  the  Chain  of  Rock  niters,  containing  a  boiler  room, 
rash-water  tanks,  chemical  storage  bins,  solution  tanks  and 
lissolving  boxes,  locker,  record  and  storerooms,  office  and 
aboratory  and  equipment  and   appurtenances. 

KuiiK'e.  Tex. — The  town  of  Runge  is  preparing  to  install 
l  water-works   plant   and   system. 

Teneha,  Tex. — The  City  Council  is  planning  to  construct 
.  water-works  system  or  acquire  the  present  small  plant 
md  enlarge   it. 

♦  Lamar,  Colo. — The  contract  for  laying  about  two  miles 
if  water  mains  and  constructing  a  reservoir  has  been  award- 
d  to  FILOON  &  CLARK,  Lamar,  at  $16,969.  Other  bids  were: 
.  S.  Schwartz,  Colorado  Springs.  $17,859;  Smith  &  McDowell, 
'ueblo,  $18,106;  Peter  O'Brien,  Denver,  $17,782;  Fisher-Demsey 
:o.,  Pueblo,    $21,600;    Marshall    Bros.,   Las   Animas,    $21,855. 

+  \\  alsenburg,  Colo. — The  Board  of  Trustees  has  awarded 
he  contract  for  the  installation  of  a  water  system  to 
IRAZIER    &   McCABE,   Boulder,   at    $22,833.      Noted    Feb.    26. 

+Phoenix,  Ariz. — The  contract  for  e.i.  water  pipe  has  been 
warded  to  the  UNITED  STATUS  CAST  IRON  PIPE  CO.,  at 
,24,500. 

+Tucson,  Ariz. — The  City  Council  has  awarded  the  con- 
ract  for  the  construction  of  the  concrete  pipe  line  and  reser- 
oir  for  the  new  city  water-works  plant  to  the  GRIFFITH 
IONSTRUCTION  CO.,  at   $84,632.      Noted  Feb.    5. 

Wlckenburg,  Ariz. — Bids  will  be  received  by  the  Board 
f  Trustees  until  Apr.  8  for  the  installation  of  a  municipal 
.•ater  system.  J.  B.  Girand,  Central  Bldg.,  Phoenix,  is  Engr. 
,.   L.   Campbell    is   City   Clk. 

C'entralia,  Wash. — Bids  will  be  received  by  the  City  Clerk, 
ntil  Mar.  31,  for  constructing  a  3,500,000-gal.  reservoir.  Esti- 
lated  cost,  $25,000.     Stanley  Macomber  is  City  Engr. 

Dufur,  Ore. — The  Water  Commission  is  considering  plans 
or  the  construction  of  a  reservoir  in  connection  with  the 
ater  system. 

Ainrsa,  Calif. — At  a  recent  election  bonds  for  $35,000  were 
oted  for  the  installation  of  a  new  water  system. 

Davis,  Calif. — The  Walter  C.  Stone  Co.,  of  New  York,  has 
urchased  the  Schmeiser  water  system  at  Davis  and  will 
uilil   a    500,000-gal.   tank    and    install   new    water   mains. 

Windsor,  Ont. — Bids  will  be  received  by  E.  Jacques,  Chn. 
I'ater  Comn.,   until    Mar     31,    for   c.i.   water   pipe. 

Swift    Current,    Sask. — Bids    will    be   received    by   George  D. 

.rnott,  Clk.  of  the  City  Council,  until  Apr.  13  for  water  pipe. 

Banff,    Altn. — Bids    will    be    received    by    L.    Pereira,    Comr. 

f  Parks,  until  Apr.  6  for  pipe  for  the  new  water  system  to  be 

istalled    in    Banff    Park. 

SEWERS 

Mount  Desert,  Maine — (Official) — Rids  will  be  received  by 
U  S< 'li'ctmen  until  2  p.m..  Mar.  31.  for  sewer  construction, 
letcalf   &    Eddy.    14    Beacon    St..    Boston,    Mass.,    are   Consult. 

Ornnitr,   Conn. — Plans    are   being    prepared    by    Clvde    Potts, 

::»   Church    St..   New   York.   N.    Y.,    for   the   construction 

f  about   45  miles  of  sewers  to  cost   $350,000.     Noted   Aug.   II. 

Buffalo.  IM.  Y. — Bids  will  be  received  by  Francis  G.  Ward, 
omr.  Pub.  Wks..  until  11  a.m..  Mar.  26,  for  sewer  con- 
duction  In  Tuscarora   Road    and   Alvln   Ave. 

Kfw  York,  IV.  Y. —  (Borough  of  Brooklyn) — Bids  will  be  re- 
lived   b\    Lewis  H.   Pounds.    Pres.    Borough  of  Brooklyn,   until 
I  a.m..   Apr.   1.  for   sewer  construction. 
Rochester,  IV.  Y. —  (Official)— Bids  were  received   Mar.   IS  by 
ird    of    Contract    .and    Supply    for    Con  trad    No.    9,    ran- 
Eructlng    a    sewage    disposal    system,    as    follows:      Meyers    & 
eWllllams,    Plttsford,    $333,855;    Whltmore,    Raubei    &    Viclnus, 
••  i.  $365,252;  Nicola   Destderlo,  Rochester.  $367,286;  R.  T. 
o.,   Rochester.  $369,390;  I.  M.  Ludlngton  Sons,   Rochester, 
A.    Frlederlch    .V    Sons    Co..    Rochester,    $399,304;    Bar- 
illv     \     [ngersoll,     Rochester,     $399,470:     Thomas     Holahan. 
■in-,. -in;   Walsh  Construction  Co.,  Davenport  Iowa, 
Roch(     ter,  $424,584;    Rlpton   X-    Murphy, 
•  129,012;    K    I      Bi  ol    ch    S    1 1    C    Hempel,    Ro 

B.169    Wind, ,1,  x   <•,,     Broadwa;     New  York,  X    v     M49, 

Ei      m,    \     PI,  hei    .'    Cltj    Engr.     Noted   Mai     I  i 
Erie.   I'eini.     An   appropriation   ,.r  sio.non  has  been 
endci  r,,,   ii,,.  construction  of  an  •  cperlmental  sewage  plant. 

I  ansilnle,     I'enii.      At     a     re  ,  ill     dedion,     bonds    for    $70,000 

1    i"i     Mm-    construction    of    sewers    and    a    sewage 

"i"'    ''     pianl        Plans    have    I n    prepared    bj     Cha 

MBsy  Engr.,    Philadelphia.     Samuel    i>    i 
itea    ran.  29. 
♦'•'•nilliiu.     Penn.      fOfflclal)        Bids     "111     bi 

"'"'•  "    M]  Connell,  Supl     t    .,r  Btreets    ind   Pub    I 

itll     Apr     l  r,    (or    sewer    com  tructlon        ESdn 
City    Engr 
"'•"'  «  "ester,  Penn.     Bid      vlll  ■  Ived  by   Ho-  I 

■'    aniii   Apr    8   (,,,    sewei    construction      N     R    Rambo 


i  Boron 

+  ""1" "      Md       i  ,  irded    the 

li  n,  line   sewers  In   District 
*    toC  \i;.p7/\    BROS    &  CO  t  Preati         I      Baltl 

(80.850       Noted    Mm      19 
Mni.nl...     p|a       .|       I.       Mi,,,,,         |,;,,,.,        T:,i|nm     Springs.     Is 

ssglng     ui  on  of  n     ■-■■•■i      i  stem   for 
I    $1011.01111      n',,i,  ,i    \,,r     14,  19]  :i 

Bartaboro,    \in.     Plnni      in     i ,     prepi I    bj     the    .1     B 

\l  lanla.     OS         f»l      th( 

I  it  •■hi   foi    Hurl 


p  *t\ew  Orleans,  La.— (Official)— The  Sewerage  and  Water 
Board  has  awarded  the  contract  for  the  construction  of  a 
£  £o„f Ulld"if  $?  b.e  k"<iwn  as  L"ainage  Pumping  Station  No. 
5^  Contract  61-D  to  JOHN  MINOT.  $99,320.  Other  bids  were 
Hampton  Reynolds.  $107,800;  Theodore  O.  Hotard.  $110,7S8;  H, 
W.    Bond,    $125,9S0.      Noted    Jan.    S.  *  ' 

t.  Pad«cah,  Ky.— Plans  have  been  prepared  for  the  construc- 
«„,,  .  a  trunk  line  sewer  to  open  into  the  Third  District 
Mayor        Estlmate«     c°st.     $200,000.        Thomas     N.     Hazelip     is 

Viii^fL^iL  Ohio— Bids  will  be  received  by  H.  T.  Hubbell. 
sew!!!  dCi1skpbsaltp1Ian0t0n   ApF"   4   f°'"   flUe,'ing  material  for   the 

Pni.*™^,™*:,, ?t^io™Bid'Lwl11  be  received  by  Jacob  Leifer,  Dir. 
street's  '   constructing   sewers   in    various 

Po1,i!Villic^e,aOI,io."TBi.ds  wi,U  be  received  by  the  Director  of 

Public  feeivce  until  Apr.  3  for  constructing  storm-water 
sewers  in  Hickory  St.     H.  M.   Redd   is  City   Engr. 

+Cincinnati,  Ohio— The  Board  of  Public  Service  has  award- 
to  w^t°t n,%%CtJ0'vhh?v?nsArucUon  of  a  sewer  in  Ravine  Ave. 
to  WELLING  &  FRANZ,  Cincinnati,  at  $16,734.  Bids  were 
received  Feb.  25.     Noted  Feb.  19. 

mi  MlS\ou±.  <>hi9,— Bids  will  be  received  by  Elmer  E.  Blazer. 
rl„™iUo  Ser"  untlI^Apr-  6  for  constructing  sewers  in 
Greenwood.    George    and   Davids   Sts. 

New  Philadelphia,  Ohio— Plans  have  been  prepared  by  the 
to   cost"! 41oeoeoro  construction  of  a  sewage-disposal  plant 

k„  Vi,nCf,15eTl',ln4;— ,<0rncial)— Bids  will  be  received  by  the 
Board  of  Public  Works  until  Mar.  30  for  the  construction  of  a 
municipal  storm  sewer  system.  Estimated  cost,  $102,981.  H. 
T.   Watts,   is  City  Engr. 

Benton    Harbor,    Mich — Plans    have    been    prepared    for    the 
construction   of   a   sanitary   and    storm    sewer    in    Empire   Ave 
$2s'93f1PeSt0ne   St'   t0  the   St'   JosePh   River-      Estimated   cost! 

-H.i. -a. -.„■.  111.— The  contract  for  the  construction  of  a  san- 
itary sewer  system  for  the  southwest  section  of  the  city  has 
been  awarded  to  A.  M.  LANYON,  Waukegan,   111.,  at  $9408. 

<-di/V",,',!?*i0,\*  w,8;TBids  wU1  be  received  by  E.  L.  Wiliams.  City 
Clk..   until  Apr.  2  for   sewer  construction.     C.  H.   Vinal   is  City 

W.    Pierce,    City 

Chippewa   Falls,  Iowa— (Official)— Bids  will  be  received   bv 
he   Board    of   Public   Works   until   2    p.m..    Apr.    6,    for   the   con"- 
t.-uetion   of  a.  sewer   in    Main   St.      Estimated   cost.   $9000.     A 
T.   Thompson   is  City   Engr.      Noted   Feb.   26. 

A„r° "^%'J.Vl^.~ Bidf  wi*1-1  be  received  by  the  City  Clerk  until 
Apr.   15   for  the  construction   of  sewers  and   a   sewage  disposal 
plant     according    to    plans    prepared    by    10.     E.    Harper.    Engr 
Grand   Ave.   Temple,    Kansas  City    Mo.      Noted   Jan.    29. 
Cnm,Ulp^n   Zlun~ Bi,df  J*11  n1^,  received     by    R.     Murchison. 

fsTikPBdb;  o)kPsubunwksMar- 27  for  sewer  pipe-  c-  S'  Palmer 

Clty^uV^^^ 

nous   streets.      F.   D.   Minium   is   City   Engr. 

Fort  Scott,  Kan. — At  a  recent  election,  bonds  for  $26  000 
s"eweVVs   setem  construction    of    a    septic    tank    for    the 

+  Sprin«rflel.l.  Mo.— The  contract  for  the  construction  of 
sewers  in  Districts  Nos.  IS  and  -1  has  been  awarded  to  the 
PLUM.MER-ADA.MS     Co..     Springfield,     at     $11,000.  the 

GUmer,  Tex.  Bids  will  be  received  by  J.  M.  Marshall  Citv 
Clk.  until  Apr.  2  for  the  construction  of  a  sewer  system 
HlTlavor  Muskogee,   Okla..   are    Engrs.      T.    H.    i;'r'i"s 

,'S,r-  ,',',, V01"'-  °.r''-  The  construction  of  a  sewer  system  to 
cost   $15,000   is    under  consideration.  »#»™™ 

Berkeley.    Calif.— The    City     Council     has    mad,-    appropria- 
tions for  sewer  work   as   follows:   Construction   of   Parker  Si 
r,   $26,000;   construction   of  Shattuck    Ave    Bewer    $25  000 
construction    of   Adeline    SI     and    Woolsey    SI     Bewers     iSBOoa 
and  *47,000,  respectively.     W.J    Seaborn  is  Cltj   Clk.      ,i-,00° 
Hnntlna-ton  Beach,  Calif.     Hi, is  will  be  received  about  May 
••   construction   of  a   municipal   sewer  Bys- 
*8B, '     i-     i   iverlng    Is   city    Clh  . 


Kiln. a,    Wis. — Bids    will    be    received    bv    J. 
Clk.,    until   Apr.    25    for   sewer    construction. 


tli 


stein    to   COS) 


i   by  the  city  for  thu 

inn       Estimated 

•  '"ii   C    W    Spencer,   Cltj    Bngr      Not<  d    Dec 

.lucks. mi.  Calif.     The  installation  of  a  sewer 
■  10,000   Is   undei    consldi  ration 

Los i  Annies.  <  ..iif.     The  lowest   bid  received  by   the  Board 
ol    i  ui. He    Works    for    the    construction    of 
ware    w,     was   thai   ol  Joseph  Chutuh 

sun  iriiii.u,...,  caiir.  Plans  have  been  prepared  bv  the 
City  Engineer  for  sewer  construction  In  Junlpero  Serra 
Boulevard,   i 

See  Item   under  SI  rei  is   iind    Roads 

Snsaex,    %     ii  .  ,|    bj    Q     Murdock, 

Engr  .  St.   Johns.   \     ii  ,   for   the 
tern     for    Sussex        I 

■t,   (iiiiiiirines.   oni.     Bids   will    be   received    bj    the 
ol    Public  Works  until   Apr    i    foi     swei    construction   I 

oils    sir,,  l 

s1'" •  <>"<■     Bids  win  be  received  about    \pi    IS,  bj    W    C 

Mci'all.  City  Clh  .  (or  bi  "  ,i    ,,,,,.  (ruction   In  ,      >;m 

R     \i.ii -st. in.   Bin I  Noted   Jan     i  i 

■askatooa,  «.n.k.     Bids  will  be  received  bj    the  ''ii\    Coun 

Oil    Until     Apr      II 

+  Ne«    Westminster,  B,  C.     The  Cltj    Council   hai    awarded 
,  i    pipe  ii,,..,   i>-  to   II  in    to  the   P  4.CIFIC 
I.'  (CK   joint  PIPE  CO.,  al    MO 
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garbage: 


Albany,  N.  Y. — The  city  plans  to  improve  its  present 
method  of  collecting  and  disposing  of  garbage.  Frank  R. 
Lanagan    is  Comr.    Pub.   Wks. 

*  Highland  Park,  Mien. —  (Official) — The  city  will  probably 
award  the  contract  to  Charles  T.  Walthers,  Detroit,  Mich.,  for 
the  proposed  incinerator  plant.  Bids  were  opened  Mar.  2.  L. 
D.    Beckley    is    Supt.    Pub.    Wks. 

Santa  Monica,  Calif. — The  city  plans  to  construct  a 
garbage   incinerator   to   cost    $30,000. 

STREETS    AXD    ROADS 

HoKton,  Mass Bids  will  be  received  by  the  State  Highway 

Commission,    until  Mar.   31,   for  the  construction   of   7200   lin.ft. 
of    road    in    Plymouth.      Arthur    W.    Dean,    15    Ashburton    PI., 

An  appropriation  of  $500,000  has  been  made  for  the  con- 
struction of  the  following  streets:  Chelsea,  Norfolk,  North 
Beacon  and  Amory  Sts.  and  Hyde  Park  Ave.  L.  K.  Rourke 
is  Comr.   of  Pub.   Wks.  • 

Bids  will  soon  be  received  by  L.  K.  Rourke,  Comr.  of  Pub. 
Wks.,  for  paving  Clement  Ave.  and  Pinehurst  St..  West  Rox- 
bury    District,    with   bituminous   macadam. 

Fall  River,  Mass. — The  paving  of  Fourth  and  Hathaway 
Sts  with  granite  blocks  has  been  recommended  by  the  Com- 
mittee on  Highways  of  the  City  Council.  The  estimated 
cost   is    $S000. 

Providence,  R.  I. — Bids  will  be  received  until  2:15  p.m., 
Mar  30,  for  paving  Smith  St.  with  sheet  asphalt.  Plans  are 
on  file  with  the  Comr.  of  Pub.  Wks.  Joseph  H.  Ganier  is 
Mayor. 

+Hartford,  Conn. — Bids  were  opened  Mar.  4  and  contracts 
have  been  awarded  for  road  construction  as   follows: 

Farmington  Township,  about  6045  lin.ft.  of  native  stone 
macadam  construction  on  the  Avon  Road  to  the  R.  G.  MID- 
LER  CONTRACTING    CO.,    Hartford,   at    $8000. 

Suffteld  Township,  about  2400  lin.ft.  of  bituminous  macadam 
construction  on  the  Boston  Neck  Road  to  the  A.  D.  BRIDGE'S 
sons.    INC..    Hazardville,    at   $4365. 

Naughtuck  Borough,  about  6906  lin.ft.  of  gravel  road  to 
the  CONNECTICUT  GOOD  ROADS  &  CONSTRUCTING  CO., 
New    Britain,   Conn.,   at   $5732.      Noted   Mar.    12. 

Iluiralo,  \.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Works  until  Mar.  31  for  paving  Colvin  St.,  Dewey  and 
Al\  in    Aves.      F.   G.   Ward   is   Comr.   of   Pub.   Wks. 

I1.HI..I.  .  V.  Y. — The  Citv  Council  has  authorized  the  pav- 
ing of  the  following  streets:  Wyandotte  and  Philadelphia 
Aves.,  Elmwood  Ave.  north  of  the  Erie  R.R.  Subway  to  City 
Line  and  Lu  ding  ton  and  Unger  Sts.  F.  G.  Ward  is  Comr. 
of   I'ul,.   Wks. 

New  York,  >".  Y. —  (Official) — Bids  were  received  as  fol- 
lows, Mar.  19,  by  the  Department  of  Bridges,  Municipal  Bldg., 
Borough  ni  Manhattan,  for  repairing  asphalt  pavements  on 
bridges  over  the  Harlem  River:  Asphalt  Construction  Co., 
1  77c  per  sq  yd.;  Uvalde  Contracting  Co.,  $1.45;  Barber  Asphalt 
Paving   Co.,    80  Church  St.,  New  York,   $1.44.     Noted  Mar.  12. 

(Borough    "i     Brooklyn) — (Official) — Bids    will    be    received 

by    tin     president   of   the   Borough   of   Brooklyn,    until    11   a.m., 

Apr      1.     lor     repairing     the    asphalt     pavement     and     concrete 

foundation    on    Classon    Ave.    from    1'nion    St.    to    Washington 

Ave.;    for    paving    with    asphalt    East    14th    St.    from    Ave.    O    to 

Kings     Highway;     for    improving    Logan    St.     from    New     Lots 

..-,;    for   Improving    Lott    Ave.    from    Bristol 

iway     Ave;     for     paving     and     improving     NVwton 

to    near    Graham   Ave.;    for   paving 

Union   St.    from    I'tii.i    Ave.    to    Rochester   Ave.;    and    for    paving 

Sixth  Ave    Ho..,  75th  St.  to  79th  St.     L.  H.  Pounds  is  Pres. 

(Borough    oi     Queens)       (Official)       Bids    were    opened     Mar. 

improvements    in    the    Borough.      Low    bidders 

olio  sheet    asphalt    in    the    second 

and    fourth    wards,    Sicilian    Asphalt    Paving    Co.,    $20,785;    for 

repairing   sheet   asphalt    in    the   Brst   and   third    wards.  Sicilian 

Co.,    $13,747    for   repavin;g    Myrtle    Ave.   with 

M,   B    Connolley  is 

Pres.     Noted   Mar.    12. 

(Boi  Queei  (Official)     The    Public   Works  Con- 

tracting   i'i.    was    low   biddei  L0.800    for   furnishing   sand. 

Manrir.      10     t  'on  nol  ley    Is    Pres.    of    the     Borough. 

+  «• .  mi'iiKi-,   \.   \.     (Official)     The  contract    for  paving    two 
i  d  bj    i:    i '    Rom  i   to  the  C.  T.  n< "  »K 
WAV  CONSTRUCTION  CO.,  Byracuse,  at  $60,195.  Noted   Mai     5 

-fToiintwiM.lii.     V     t.  Clinton     SI 

varded    to   HAGLE   &   GEORGE,    Newark,   N.   J.,   at 

*  \ t io mi.    city,   v  .i.     (Official)     Bids  will   be   received  by 

i  .    \  pi     2,  i  oi 

rohn    '-'■     Hackney   is  City   I 

Morrlntown,    If.   J.     Thi     Board    •■(    Aldermen    contemplati 

raeti      with     anleslte: 
i..  ii    m.   Wasl  Sprlni      md    Flagler  sis. 


I.r.n  .■      I    II  \  . 
K  .....        I" 


i- ;  i  in     be     received     by 

Until    7     p.m..     Api.     I  :..     foi     Im 

i .     Bldi  will  thi    Chief 

MO       13, 

eves  SI      T    m    en   It      li   Secy. 
Kingston,  P Bldi  will  bs  n  ■•  Ived   bj    w     .1 

'.'.  illi  ,, .nl     Apt       III 

\..rll.,,„.|.l..n.     f.  ....  (Offll       ll)         Bldi     Will 

lln  rt     .,r   .  oi  i,   .,,,,i 

....   i      in.     i 

i'iti.i..irKii.    r>  ii».     Bids    will  ■  ■  unt  ■ 

i  I    .i    '    innlngl  Ilei 


(to  sq.ft. 


Swlssvale,  Penn. — -(Official) — Bids  will  be  received  by  W  ! 
Libbey,  Supt.  of  Pub.  Wks.,  until  8  p.m.,  Apr.  2,  for  layin 
concrete  sidewalks. 

Washington,  Penn. —  (Official) — Bids  for  improving  tw 
roads  will  be  received  by  T.  J.  Underwood,  County  Controlle 
until  noon,  Apr.   6. 

Baltimore,  Md. —  (Official) — Bids  will  be  received  by  U 
State  Roads  Commission,  Garrett  Bldg.,  until  noon,  Ma 
31,  for  the  construction  of  16.69  miles  of  road  in  Baltimor 
Garrett,  Wicomico  and  Prince  George's  Counties.  O.  E.  Weill 
is   Chn.    of   the   Comn. 

+  Baltimore,  Md. — The  contract  for  paving  Charles,  Eagi 
and  Howard  Sts.  and  Park  Ave.  has  been  awarded  by  tl 
Board  of  Awards  to  P.  FLANNIGAN  &  SONS,  120  East  Lei 
ington  St.,  Baltimore  at  $60,550.      R.  Keith  Compton  is  Chn. 

Bids  will  be  received  by  the  Board  of  Awards,  Citv  Ha! 
until  Apr.  1,  for  curbing,  paving  and  repaying  under  Contra. 
82.     R.  Keith  Compton  is  Chn. 

Oakland,  Md. — Bids  will  be  received  by  the  Garrett  Count 
Commissioners,  A.  G.  Ross,  Clk.,  until  Apr.  20,  for  the  coi 
struction  of  State  Aid  Highway  along  the  Oakland  Gardn. 
Road,   about   five    miles. 

Fairfax,  Ya. — Bids  will  be  received  until  Apr.  S  by  the  Sta 
Highway  Commissioners,  Richmond,  and  the  Fairfax  Counr 
Commissioners,  Fairfax,  for  improving  about  32  miles  of  road 
Plans  are  on  file  with  G.  P.  Coleman,  State  Highway  Conn 
Richmond,    Va. 

Sharpsville,  Va. — Bids  will  be  received  until  Apr.  21,  fi| 
grading  and  brick  paving  on  Seventh  St.  and  Ridge  Avi 
William    A.    Graber    is    Secy. 

Brooksville,  Fia. — Bids  will  be  received  by  H.  Evans,  Ch 
County  Comrs.,  until  Apr.  7,  for  furnishing  2,000,000  pavin 
brick. 

Orlando,  Fla. — Bids  will  be  received  by  the  City  Commi:1 
sioners  until  2  p.m.,  Apr.  9,  for  furnishing  about  5,000,0!' 
paving  blocks.     G.  Ramsey  is  City  Engr. 

Guntersville,  Ala. —  (Official) — Bids  will  be  received  uni 
noon,  Apr.  7,  by  the  Court  of  County  Commissioners  for  grai1 
ing  about  20  miles  of  road,  and  for  paving  nine  miles.  T.  V 
Kemp  is  County  Engr. 

Forest,     Miss. —  (Official) — Bids     will     be     received     by    tl| 
Highway  Commissioner  of  Supervisor's  District  No.   1  until 
a.m.,    Apr.    6,    for    the    improvement    of    seven    miles    of    road 
W.  A.  Turner  is  Secy. 

Madison  Station,  Miss. —  (Official) — Bids  will  be  received  1 
W.  E.  Mann,  Secy,  of  Highway  Commissioners  of  Supe1 
visor's  District  No.  3,  until  11  a.m.,  Apr.  6  for  the  improv- 
ment  of  14.5  miles  of  road. 

+  Lnke  Charles,  La. — The  contract  for  paving  Broad  St.  hi' 
been  awarded  to  the  KAW  PAVING  CO..  Lake  Charles.  .• 
$1.70  per  sq.yd.     E.  L.  Gorham  is  City  Engr.     Noted  Mar.  12. 

+  .\en-  Orleans,  La. — The  contract  for  constructing  4 
roads  at  West  End  has  been  awarded  to  JONES  S.  1KY1.\ 
at    $53,345.      Noted    Mar.    5. 

(Official)--  Bids    will    be    received    by    the    Highway    Depart 
ment    of    the    Board    of    State    Engineers,    New    Orleans    t'n 
Bldg.,    until    noon,    Apr.    3,    for    the    construction    of   aboul    I 
miles  of  gravel  road  on   the  Arkansas  Road.      W.    E.    At  kin* 
is  State  Highway  Engr. 

+  »«•  Orleans,  La. — (Official) — The  contract  for  con™ 
ing  6V2  miles  of  road  has  been  awarded  to  A.  K.  AMACKK 
Lake  Providence,  at  $6600.  Other  bidders  were:  S.  K.  Join 
$7960;  Boyd  &  Bradshaw,  $8700;  H.  J.  Bonnabel,  $8400;  R 
Constant,  $14,400;  and  the  Lower  Coast  Construction  C>, 
$9013.      C.    C.    Sandoz   is   Secy.      Noted    Mar.    5. 

Sevlervllle,    Tenn. — The    Count;.     Commissioners    will    soi 
call   for  bids  for  road  construct  1011.      Road   bonds  amounting 
$180,000  were  recently  sold. 

Athens,  Ohio — (Official)  —  Bids  will  be  received  by  the  D| 
rector  of  Public  Service,  until  noon,  Apr.  4,  for  the  Impfl 
ment  of  Brown  Ave.     Bart    Davidson    is    l)ir. 

Belle  Valley,  Ohio  Bids  will  be  received  by  Harry  Ro\l 
land    until   Apr.   11   for  the   Improvement   of   Main   St. 

liiievriis,    Ohio  —  (Official)      Bids    will    be    received    by   Mi 
Director   of    Public   Service    until    noon,    Mar.    31,   for   pavlflj 
number  of  streets.     August    Broemel   is  Clk. 

•K'inclnnntl,    Ohio      Contracts    for    street    paving    have   b< ■• 
nv,   irded    as    follows:      Desilears    Alley,    to    A.    .1.    IIREUM,   O 
clnnatl,    at    *:::::i7;    St.    Clair    St.    to    I  HONK  I'M.    .v     si'LLIVA 
Cincinnati,    at    $13,853;    Sllker    Ave.,    to    TRAIMMOR    .v     Si  >.N, 
$5682;    Nash    i.ve      C,   N     DANAHA1   ER,   $17,248, 

^Cincinnati,    Ohl fflclal)      A    contract     for    paving   h 

been     awarded     b\      the     Board     of    Oount>     Commissioners 
WILLIAM    P.    FLYNN,    1252    Chase     Vve.,    Cincinnati,   at    $6.r>'. 
-    Ri   ,.ii,,,  .11    is  Clk      Noted   Feb    19 


will    ii.     received    Id 

County     until     noon,     Apr.     "I 


(Oi I, UN.       Olli II         I'll 

'    1-      "I      Krai      ' 

ructing    roads    ler    1  Ins  Im  ers    Bat  Imo  1  es    No. 

:,  .  BO  and  SO,     John  Scott    is  Clk, 

CoIuiiiIiiim,    Ohio      1 1. lln  i HcIh    will    I"-    received    bj    1 

Htate   Mo  Im  .ii    1  'ommli  -  >r,   until   2   p  in  .    Vpr.   3,    foi    nail" 

1  nil   ■  »in  1 1  uctliiM   l"  ni'  '       '  mi  etih 1  p.-   i"ii"\\  1 

Countli  Delaware,     Fulton,     Hamilton.     Lawrence,     PodJ 

Summit.    Scioto    .111.1     Wayne    C les,      James    It.     Mark* 

rlighwas    Comr. 

+  101}  rln,    01,1..      Tin      I'ontrncl     I'm     Improving     several    -■•' 

II111      Ill-en  11  ■   ...i'  'i    1 K  lONNEDA     w   u;M 

CO.,  Medina,     il      <       '         Noted    Feb     18 

II well      <  -r.     01,1 1 1  ■  lilt       (Hopewell       1 

Count  v  1       Bids     w  III      he     rccelvi  .1     bj      the     Tow  dj 

■  1 v  p  1  .1 1 1 , 1  ■  ■  i is] 

Charles  Bnydsr  Is  Clk 


+  1  ,.„.ii«i.-r.    oi,i»     (Offiolal)     T lontraol     for 
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London,  Ohio — Bids  will  be  received  by  the  County  Com- 
ssioners  until  Apr.  7  for  constructing  the  Bevef  Joint 
>ad.     H.   M.  Chaney  is  Clk. 

+Mt.  Vernon,  Ohio — (Official) — The  contract  for  paving 
•shocton  Ave.  has  been  awarded  to  W.  H.  HEARN,  Mt. 
imon,  at  $21,800  for  brick  and  $16,000  for  concrete.  R.  & 
inn    is   City    Engr.      Noted    Mar.    19. 

Nova,  Ohio — Bids  will  be  received  by  J.  D.  Davidson  Clk. 
til  Apr.  8  for  improving  about  four  miles  of  road.  R.  T. 
antlebury,  Ashland,  is  County  Engr. 

Painesville,  Ohio — (Official) — Bids  will  be  received  by  the 
oners  until  noon,  Apr.  16,  for  improving  a 
W.  A.  Davis  is   Secy. 

Steubenville,  Ohio — (Official) — Bids  will  be  received  by  the 
rector  of  Public  Service  until  noon,  Apr.  6,  for  improving 
!  o  streets.     James   P.   Cavin   is   Dir. 

Vrbnna,  Ohio — (Official) — Bids  will  be  received  by  the 
rector  of  Public  Service  until  noon,  Apr.   6,   for   22.500  sq.vd. 

paving.     J.  W.  Flaugher  is  Dir.  of  Pub.  Ser. 

■  +  \  oungstinvii,  Ohio — The  contract  for  paving  with  vitri- 
d  brick  Shelby  St.  has  been  awarded  to  P.   &   P.  J.   GRADY, 

I  |13,03S;  for  paving  and  laying  a  sewer,  Halls  Heights 
he.  to  MILLER  BROS.,  at  $7477;  Hillman  St.  to  KENNEDY 
ItOS.,    at    $3766. 

+  Ilro>vn»town,  Ind. — The  contract  for  the  construction  of 
(concrete  road  has  been  awarded  to  DEGOLYER  &  SON, 
ymour,  at   $5436.      Albert  Luedte   is  Audr.      Noted    Feb.    26. 

+C'ovinsrton,  Ind. — The  contract  for  constructing  three 
javel  roads  in  Trov  and  Jacksonville  Townships  has  been 
'•arded  to  J.  C.  OCONNER  &  SON,  Delphi,  at  $24,355.  W.  B. 
Audr.      Noted    Feb.    26. 

+  Fort    Wayne,   Ind. — The    contract    for   the    construction    of 

■  road  on  the  line  between  Perry  and  Cedar  Creek  Town- 
lips  has  been  awarded  to  F.  H.  FUELLING,  Fort  Wayne, 
|  $43,323.      Calvin  H.   Brown  is  Audr.      Noted  Feb.    26. 

i  +t.reenMhurg,  Ind. — The  contract  for  the  construction  of  a 
lid  in  Clinton  Township  has  been  awarded  to  CHARLES  E. 
KINGTON,    Greensburg,    at    $5217.      L.    W.    Sands    is   Audr. 

ted    Feb.   19. 

Huntingdon,   Ind. —  (Official) — Bids   will    be    received    by    the 

■Kington  County  Commissioners  until  10  a.m.,  Apr.  6,  for 
lid   improvement   in   the   county.      Harold  Guthrie   is   Audr. 

+.I.-M.  i-Monvillt-,      Ind. —  (Official) — The      contract      for     con- 

Eetlng    :i    road  in  Jeffersonville  Township  has  been  awarded 

THOMAS  F.  O'NEIL,  Jeffersonville,  at  $14,000.  Geo.  W. 
line   is   Audr.     Noted   Feb.   19. 

+Ln  Porte,  Ind. — The  contract  for  the  construction  of  the 
jgglns  macadam  road  has  been  awarded  to  LOUIS  MARTIN. 

Porte,  at  $15,400. 
I  +Speneer,  Ind. — The    contract    for  the   construction    of   four 

Ids    has    been    awarded    to    FELIX    A.    I>\YIN,    Bloomington, 

$12,690.      G.    W.    Stwallwy    is   Audr.      Noted    Feb.    26. 

♦  Vernon,  Ind. — The  contract  for  the  construction  of  a  road 
I  Geneva   Township    has    been   awarded    to   WALTERMEYER 

WILKERSON,    Scipio,    at    $5750.      G.   J.    Bernhardt    is   Audr. 

btd    Feb.    19. 

Crystal  FallH,  Mich. —  (Official) — Bids  will  be  received  by 
Is  Iron  County  Road  Commission,  until  noon,  Apr.  25,  for 
listructlng    five    miles    of    earth    road    between    Beechwood, 

chiiian   and   Golden   Lake.     A.   L.    Burridge   is  County  Road 

I  Highland  Park,  Mich. —  (Official) — Bids  will  be  received  by 
I  Town  Clerk,  20  Gerald  Ave.  until  8  p.m..  Mar.  30  for 
lout  32.200  sq.yd.  of  pavement.  L.  D.  Beckley  is  Supt.  of 
lb.  Wks. 

|  +Bloomlngton.  III. — The  contract  for  paving  Taylor  St. 
•in  Qiidley  to  Robinson  sts.,  with  brick  has  been  awarded 
I.    I>.    LAIN,    Bloomington,    at    $11,319.      Elmer    Folsom    is 

rnlliiiNville,  III. —  (Official)— Bids  will  be  received  by  the 
.-ml    o(    Local    Improvements   until    2    p.m..    Mar.    28,   for   pav- 

Ic   and    otherwise    Improving   the    Vandalia    Paving    District. 

i|hn    Hanks   is   Secy. 
■glellne,  111. — The  contract  for  paving  a  number  of  streets 

H   been    awarded    to   DUNEGAN    &    MASTERS,    Shenandoah, 
:. .inn. 

j  Tnylorvllle.    111. — Bids    will    soon    lie    received     for 
|>rth  of  paving.     Bids   were   received    Mar     n    but    were   re- 
lied as  too  high.     J.   W.   Dappert    is  City    Engr. 

■Kenosha,    win. —  (Official) — The    contract     for     Improving 
Jvton  St.    from    Fremont   to  [lowland   Av.s.   lias  been  awarded 
He  C.    PETERSEN  CONSTRUCTION  i '"..   Kenosha,   at   $22.- 
Cape   &    Sons  Co.   bid   $23,854.      It.   C.    Brennan    is 
Noted    Mar.   5. 
+  >lriitl~on.    win.-    The    following    contracts     fot     street     Im 
have  been  awarded  bv   the  Hoard  of  Public  Works; 
to    JOHN    l:.    CULLINANE,    at    $93,950;    two 
.1.    W.    MITCHELL,    at   $7215:   tv  •   .It  >ll\' 

f,  at  $21,902:  and   six    streets   lo  JOHN   T.    BLAKE,    at 
B    Parker  Is  Cits 
^Milwaukee,    Wis      Contract       foi      paving      the     following 
recti    have   bet  n   awarded    by    F.    ■■  ol    Pub 

i       ipp  St.  to  the  BADGER  Ct  INSTRUCTION  Cl  ' 
I  I  1.221,  L'llli  St.  at 

■  ,;•.,  ,    to    the    w  ti  ITIC   Ci  INSTRUCTK  >N    i 
i  Mitchell    St.    at    130,488;    to 

tEDEKK'K  IIILDKHKAND,  Knapp  St  at  $4925  to  I  II 
INOHI   i;.    Second    SI  lo    MASK    &    w  i :  1 1 1 1  :i.\    si 

16 1,    Huron  st.  at    121,670. 

itii'iitiimi    Center,    wis. — (Offli    it)     Bids    win    be    received 

1  tto    city   Clerk    until    t    p.m.,   Apr,    11.   for   the   construction 

■  four  blocks  of  concrete  pavement,     Reuben  Sutton  |a  city 

tic Iowa   -(Onidiil) — Bids    will    i by    tho 

until    7    p.m.,    Mar.    31,    for    paving    In    Mist. 

8,  ■'.    I",    ii.    ii.    16,   16,    IT.   tx  and    19.     s.   \v. 
citv  Clk. 
RIiIn  win  bi    received   bj    thi    Clti   Clerk,  until  7  p.m.,   liar, 
I  for  curbing  In    12  iIIkIi  lets.     S    W.  Cow. II   |a  Cit  .    . 


Ottawa,  Kan. —  (Official) — Bids  will  be  received  bv  the  Citv 
Clerk,  until  2  p.m..  Mar.  30,  for  improving  13  blocks.  J  W 
Hopkins  is  City  Clk. 

rai  "t^"o*»,nL  Te?-—  (Official)—  The    contract    for     paving     West 
.'8*-.„„f,t'  h.as  been  awarded  to  the  TEXAS  BITULITHIC  CO., 
at  $,400.      M.  C.  Welborn    is   City   Engr.      Noted    Mar.    12. 

+Beeville,  Tex.— The  Commissioners'  Court  of  Bee  County 
has  awarded  the  contract  to  HAMILTON  ,v-  WHITE,  at  $2.1  onii 
tor  the  construction  of  highways. 

„«•  i??1^?*011'  Tex.— The  contract  for  constructing  2.S  miles 
c^oS?  between  Caplen  and  Gulfview  has  been  awarded  bv  the 
Counts  Commissioners  to  W.  D.  HADEN,  at  $7897.  A.  T 
Dickey   is  City  Engr. 

rM*w??*""ri  Tex-— (Official)— Bids  will  be  received  bv  the 
2H.SS  •  C,i  "SrV,1  2  pm-  Mar-  31-  for  Paving  McGowaii  Ave. 
from  Main  to  Milan  Sts.  The  estimated  cost  is  $7400.  E.  E. 
Sands  is  City  Engr. 

Houston.    Tex.— (Official)— Bids  will     be     received     by    the 

ViZL    r?Uii         .unt^    2    pm-    Anr-    3-  for    Paving    Louisiana    St. 

from  Dallas  to  Pease  Aves.  The  estimated  cost  is  $14,000. 
E.   E.   Sands  is  City    Engr. 

f^,.^,  *'  To? T~Bids  WJ"  soon  be  received  by  the  City  Council 
foi   pa\mg  21st  St.  with  gravel.     J.  W.  Crook  is  City  Engr. 

nt,£S5S"TSif*  °,k,a-— 'Official)— The  Benham  Engineering  Co., 
to  1^2  °!ty-    'ias  been   retained   by   the  Citv   Commissioners 

TbS  ?ita^=?IainS  fo-r-thJ-Paying  and  improvement  of  15  blocks, 
ihe  estimated  cost  is  $75,000. 

hlnM^Thf  d,'AIeI,e-  Waho—The  contract  for  paving  about  10 
Ore^on^fty^Sre'lt''^6^^'.  ^  ^  C°UnCil  t0  T'  J"  SHAT' 
sontrfVTnm*'???^"^- iThe  ,contract  for  improving  Federal  St. 
S°TRUCTION3COh,  f  t'  S^OOO.66"  aWar<led  l°  the  ATLAS  COX- 
th0+f0,llTm,,■ia•  AVasth-— The  State  Highway  Board  has  awarded 
p/cc  h^'"18'  co,nt,rac's  for  state  hi&hway  work:  McClellan 
l^Nt  £h?,'ay-T,11-3  i".,Ies  to  W-  F-  MANNEY.  Seattle,  at  $49,- 
ffj 'i, -fee  fi?in  ?afS  "■fhway,  six  miles,  to  S.  NORMILE.  Seat- 
SON  CHTNIiVuV llatn'k?mBIre1  Highway.  14.1  miles  to  CARL- 
Mi. h   '.,H.J   ,VA        i  *    C    -t  Spokane    at    $65,921:    Inland    Empire 

at,1|lS9.7°85W^t(e?-pJetDlfT  CONSTRUCTION  0«  wTlta^afg 

„.B'as  *"'  be  received  by  William  R.  Rov.  Secv.  of  the 
Highway  Board,  until  2  p.m.,  Apr.  6.  for  improving"  5.7  miles 
Stevehs  County.°'       between  Crystal  Falls  and  Narcisse  Creek 

1  otSOn*een'  ■iSS'"^"^  contr?ct  for  Paving  with  asphalt  Div. 
isPH^LT'VAVLXG^O.;  &%$&  *™a*6  t0  <he  BARBER 
+The  contract  for  planking  and  surfacing  with  asphalt 
Railroad  Ave.  has  been  awarded  to  the  J.  A  MCEACHERN 
CO..  Railway  Exchange  Bldg.,  at  $54,035.  Noted  Feb  5 
nf  7^^°'  WaMh-— The  City  Council  has  authorized  the  paving 
of  the  main  streets  at  an  estimated  cost  of  $50,000.  i"lv",B 

•JI'In.,,■ton•  °^~ Bi^s  wiU  soon  be  received  for  paving  Hill- 
fs   En^r  estimated   cost   is    $100,000.      C.   W.    Woodruff 

+  <)reeon  City,  Ore. — The  contract  for  laving  ten  blocks  of 
waterbound  macadam  on  High  St.  has  been  awarded  to  T 
SHA^,  Oregon  City,  at  $28,700.  Noted  Feb  :. 
a,  +R«',d,»-ood  Uity,  Calif.— The  Board  of  Supervisors  of  San 
Mateo  County  has  awarded  the  contract  for  the  construction 
ARtDh-eBRr0WSNe%0:a0tt$,6t9s,7:ly   Sh°re   CUt0ff   l°  the   BRANCH- 

Su  Francisco,  Call*.  The  Hoard  of  Public  Works  has  au- 
thorized the  paving,  curbing  and  laving  of  a  sewer  in  Sin 
Bruno    Ave.    from    Olmstead    St.    to    Railroad      \ve       The    esli- 

Wellsnd.  Ont.— The  Welland  County  council  will  con- 
struct 34  miles  of  roads  by  contract  at  an  estimated  cost 
of  $150,000.     George   R.  Boyd   Is  Clk.  um.uea    cost 

IVDI  STR1  ii    WORKS 

Rlehford.  \  t.  The  Richford  Mfg.  Co.,  furniture  manufac- 
turer, wih  build  a  three-story  addition  to  its   factory. 

+CambrldKe,  Mass.  The  pontracl  for  building  \he  addi- 
tion to  the  planl  of  Swift  &  Co  has  been  awarded  to  the 
H.  WALES  LINES  CO.,  Meriden,  Conn.  Tin-  addition  will  be 
three   and   five   stories,   of    reinforced   concrete. 

Holyoke.  Manx. — Tho  Lyman  Mills  Co.  plans  to  erect  i 
nine-story  addition   to  Its   plant.   60x29 

Roxbnry,  tlnxa.  T  G  Plant,  manufacturer  of  shoes  will 
build  a   three-story  addition  to  his  fat 

Worcester,  iln»«.  s  i;  Feingold  &  Sons  will  build  i 
three -story  addition   to  tin  ir   factory,  to  cost   $10,000. 

Providence,  h.  i.     The  Colored   Worsted   Mills    Pitman  Si 
will  build  a  three-story  addition  to  its  plant,   i six] 

N.-,\  Britain,  Conn.— The  Prentice  Mfg  Co  manufacturer 
of    wire    rotting,    is    planning    to    build    a    il  ddltlon 

10x100    it 

Ubnny,    N.    ■».      C     !•'     Schapp    ,v    Son.    Ii;    Fourth    Ave      arc 

planning     lo    construe!    ■    tbr story    and    baser  . 

plant,  86x110  it      The  cost   is  estimated  at  about  M0- 
000, 

Buffalo,    >.    ^.     Tb.-    Consolidated    Mlllii  |      and 

it    sts,   is   planning    t.>   erect    a    feed   ml]]    to  oosl   about 

%.-%•>      i.irk.     n.     \       (Borough             Brooklyn) — The 
Bread    Co.,    77<     Paolfla    St.,    it    is    reported,    Is    plannli 
construe)   a   bakery,  to  cost    about    1300, B 

110     West     10th    St  .    N.  xv      \  ,.r;,.    s •      y  , 

The  Planl  Mills  Mfa  ■ ',, ,  J39  Carroll  Si  win  build  ■ 
foundry,   to 

ili'"                                    il     The  Standard  Oil  Co.,  It  Broad- 
three-story  brick   building     i 
rt,   at    mtii    st    and   the    East    River,    Long    Island    Clti       The 
I     (200, 
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Mullikeii  &  Moeller,  Archs.,  Park  Ave.  and  41st  St.,  have 
completed  plans  for  a  three-story  warehouse  at  591  11th 
Ave.  for  Charles  F.  Bauerdorf.  The  cost  is  estimated  at 
$30,000. 

Port  Jervis,  W.  Y. — The  Katterman  &  Mitchell  Silk  Mill, 
Paterson,   N.   J.,    will   build  a  mill   to   cost   about   $35,000. 

Rochester,  N.  Y. — The  George  J.  Michelson  Furniture  Co., 
North  Water  St.,  will  receive  bids  for  building  a  three-story 
addition    to    its    factory,    112x142    ft. 

Sodus,  X.  Y. — Leon  Stern,  Arch..  Chamber  of  Commerce 
BIdg.,  Rochester,  N.  T.,  has  completed  plans  for  a  three-storv 
storage  building,  150x236  ft.,  to  cost  $60,000.  The  Sodus  Cold 
Storage   Co.   is   the   owner. 

Hoboken,  X.  J. — The  American  Lead  Co.,  Willow  Ave.,  will 
construct   a    six-story    brick    factory. 

Newark,  >".  J. — The  Orange  Mfg.  Co.,  ITS  Emmett  St., 
manufacturer  of  badges  and  buttons,  will  construct  a  four- 
story   brick    factory. 

Trenton,  Bf.  J. — The  Delaware  Potteries  Co.  is  having  plans 
prepared    for   a   four-story    building,   40x125   ft. 

Philadelphia,  Penn. — R.  J.  Frederick  will  construct  a 
three-story  factory,  50x110  ft.,  at  Marshall  St.  and  German- 
town    Ave.       Plans    are    being    prepared. 

+The  contract  for  building  an  addition  to  the  plant  of  the 
Thomas  Mills  Co.  has  been  awarded  to  the  TURNER  CON- 
CRETE CONSTRUCTION  CO.,  1713  Sanson  St.  The  addition 
will  be  of  reinforced  concrete,  and  is  estimated  to  cost  $20,- 
000. 

The  Hulton  Dyeing  &  Finishing  Works,  Frankford  Ave., 
will  build  a  two-story  addition  to  its  plant,  102x166  ft.,  to 
cost   about   $1S,000. 

The  Charles  E.  Hires  Co.,  210  North  Broad  St.,  is  having 
plans  prepared  for  a  four-story  factory,  61x238  ft.  The  com- 
pany   manufactures    flavoring    extracts. 

The  Powers-Weightman-Rosengarten  Co.,  Ninth  and  Par- 
ish Sts.,  manufacturing  chemists,  will  build  a  six-story  ad- 
dition   to    its    factory.    7.,x7.,    it 

Pittsburgh,  Penn. — The  Harter-Siegel  Co.,  clothing  manu- 
facturer, will  construct  a  five-story  factory  at  Forbes  and 
Hooper   Sts. 

Sooth  Bethlehem,  Penn. — The  Lehigh  Coke  Co.  will  erect 
a  byproduct  coke  plant,  having  424  ovens.  The  cost  is  esti- 
mated   at    $4,000,000. 

Haltimore,  Hd. — The  Dix  Mfg.  Co.,  1021  Guilford  Ave., 
manufacturer  of  hardware  specialties,  will  construct  a  two- 
story  shop,  estimated   to   cost   $12,000. 

E.  Rosenfeld  &  Co.,  23  South  Paca  St.,  will  construct  a 
six-story  factory,  70x125  ft.  The  company  manufactures 
shirts. 

Norfolk,  Va. — The  Merchants  &  Planters  Bag  Co.,  706 
Church  St.,  recently  incorporated,  will  construct  a  two-story 
brick   and   steel    building,    50x100    ft.      J.   Sheperd    is   Pres. 

ii  mi tm ci'i M.  W.  Ya. — C.  E.  Gwinn,  owner  of  the  Gwinn 
Milling  Co.,  Columbus,  Ohio,  plans  to  erect  a  grain  elevator 
at  Huntington,  to  have  a  capacity  of  65,000  bu.  The  cost 
Is   estimated    at    $30,000. 

North  Birmingham,  Ala. — The  Southern  Ry.  Co.  will  con- 
struct an  engine  terminal  and  repair  shops  to  cost  about 
'  i      .MOO. 

Shreveport,  La. — The  Mineral  Wells  Oil  &  Gas  Co.  will 
erect   an   oil    refinery,   to   cost    about   $25,000. 

The    Henrietta   Oil    Co.    will    erect    an    oil    refinery    to    cost 

+  «  liiiliiinitl,  Ohio — The  contract  for  constructing  the  brick 
and  relnforced-concrete  warehouse  and  bottling  works  tor 
the  Flelschmann  Co.  has  been  awarded  to  the  H.  C.  HAZEN 
!  RACTINQ    '  it    $25,000. 

Budtukr.  Ohio  The  Brown  Clutch  Co.  will  build  a 
foundry.    75x200    ft. 

Toledo,  Ohio  Tin-  Hrundage  Bros.  Co.  will  construct  ;< 
four-story    t.  •  ise.     George  D     Relnfrank   Is 

preparing   the   plai 

Chicago,  in.  The  Squire  Dlngei  Co.,  1571  Crossing  St., 
will  build  a  three-story  addition  to  Its  pickle  factory,  to  cost 
about    J  in. mm 

The    wesl    Bide    B  .    163S   Augusta    St.,   will   con- 

bottling  house  to  cost  about  $25,000. 

■Baal    St.   I. mils.    in.     Th<     ii. 1 1 ir    Kins     White    Lead   Co., 

plant    was    recently   destroyed    by   tire    with   a   loss   of 
1400,000,   win    rebuild. 

+'- rn uti   Rapids.  Wis.     The  ct  uildlng   tht    grain 

i    n. in    and    warehou  •     foi    Mt  Kerchei    S    Rossi er 

irded    to    (  I     I    CO., 

The   Wt  Inl  ruct  Ion   t  '•■    conl  emplatei    •  ■ 

..  ,     .         ...   . 

Milwaukee,   \\  i«.     The    Mui  i  inufai 

1100, to 

III    II 

BhebOTsTaOi    W  I*     Th< 

The  t  ompany  will 
■  i.    to   cost    I 
Dai  •  -iiiniri.   low  ■  Co.  will  t  on- 

■  ii 

" 

i n.    Mo  ton 

noon 

■rat 

I   .,,,,,,.    .    I.H.II.     I  ,   ,  rlli.    In    ln- 


Junction  City,  ore. — The  Junction  Citv  Co-operative  Car, 
$10^000'°'    wm    buil"    a    fruit    and    vegetable    cannery    to    cos 

Armona,  Calif. — The  Kings  County  Raisin  &  Dried  Frul 
Co.  has  had  plans  prepared  for  constructing  two  cannerle 
each  100x200  ft.  The  cost  is  estimated  at  $40,000.  L  Smit 
is   Mgr.      Noted    Mar.    5. 

Fresno,  Calif. — The  Wieland  Brewing  Co.,  San  Francisc 
has  purchased  a  site  at  Fresno,  and  will  erect  a  brewerv  1 
cost  about  $100,000.  "•  ': 

+Lo»  Angeles,  Calif. — The  contract  for  constructing  tl 
brick  warehouse  at  14th  and  Alameda  Sts.,  for  the  Bmnswicl 
Balke-Collender  Co.,  has  been  awarded  to  J  H  JUDY  • 
about    $22,000.      The   building   will    be    one   story,    110x236   it., 

Drnmmondville,  Ore. — The  O.  B.  Shoe  Co.,  Ltd.,  will  hav 
plans  prepared  at  once  for  a  new  factory  to  replace  tl 
one  recently  destroyed  by  fire.  The  estimated  cost  is  $120 
000. 

Sarnia,  Ont. — E.  C.  Lawrence  has  purchased  a  site  a 
Sarnia  and  will  have  plans  prepared  at  once  for  a  ne 
planing  mill,  to  cost  about  $50,000.  The  building  will  be  1 
concrete. 

Steelton,  Ont. — It  is  reported  that  bids  will  be  received 
May  for  the  construction  of  openhearth  furnaces  at  Steelto 
for  the  Algoma  Steel  Corporation,  Sault  Ste.  Marie,  Ont.  Tl 
plans  call  for  brick,  steel  and  hollow-tile  construction,  co 
rugated-iron  roofing,  concrete  floors,  metal  lath,  one  freig 
elevator,  coal-conveying  and  hoisting  machinery,  boiler 
blowers,  stacks,  pumps,  air  compressors,  gas  engines,  moto 
and    cranes.      The    estimated    cost    of   the   plant   is    $2,500,000. 

Toronto,  Ont. — Cluff  Bros,  will  construct  a  four-story  offi 
and  warehouse  building  at  Church  and  Lombard  Sts.  Tl 
building  will  be  of  steel,  granite  and  terra  cotta. 

The  George  A.  Rudd  Co.,  King  St.,  West,  harness  makd 
whose  factory  was  recently  burned,  at  a  loss  of  $50,000,  w 
rebuild  as  soon  as  possible.     New  equipment  will  be   require. 

Woodstock,  Ont. — The  Canada  Furniture  Co.  is  preparll 
plans  for  a  four-story  brick  addition,  60x100  ft.,  to  its  plar 
J.    R.   Shaw   is   Mgr. 

Regina,  Saxk. — The  Independent  Tire  Co.,  Gait,  Ont.,  w, 
build   a    warehouse,   at    an    estimated   cost   of   $10,000. 

Edmonton,  Alta. — The  Dixon  Steel  &  Bridge  Co.  has  pu 
chased  a  site  and  will  have  plans  prepared  for  the  constru 
tion  of  a  plant,  costing  about  $50,000,  for  the  manufacture 
steel  work  for  bridges,  etc. 

Vancouver,  B.  C. — Bids  will  be  received  by  the  Casca- 
Laundry  Co.,  Ltd.,  for  the  construction  of  a  three-story  co 
crete  laundry,  to  cost  about  $40,000.  Charles  Benthall  is  t, 
Arch. 

FEDERAL,  GOVERNMENT  WORK 

Dredging — Kennebec  River,  Maine — Bids  were  recelv 
Mar.  21,  for  dredging  in  Kennebec  River,  Maine,  as  follow 
'o-orge  W.  Beeman,  Hvde  Park,  Mass.,  24.7c.  per  cu.yd.;  B; 
State  Dredging  Co.,  Ltd.,  Boston,  Mass.,  25.7Sc;  Easte 
Dredging  Co.,  Boston,  Mass.,  27.7c:  Morris  &  Cumings  Dred 
ing  Co.,   New  York,   21.7c.      Noted   Feb.    26. 

Repairing  Vessels — Portland,  Maine — Bids  will  be  recelv 
until  2  p.m.,  Mar.  27,  by  the  Light  Hon::e  Inspector  Pot 
land,  Maine,  for  repairing  the  light-house  tenders  "Hibiscu 
and   "Zizania." 

Electric  Elevator  Machinery — Boston.  Miss. — Bids  we 
received,  Mar.  14,  by  H.  R.  Stanford.  Chief,  Bureau  of  Yar 
and  Docks,  Navy  Dept.,  Washington,  IV  C,  for  furnlshli 
and  Installing  elevator  machinery  In  building  No.  34,  Na 
STard,  Boston,  Mass.,  as  follows:  Otis  Elevator  Co.,  N»,. 
York,  $li:ill,  Warsaw  Elevator  Co.,  Warsaw,  N.  Y..  $1-175  t 
Salem  Elevator  Works,  Inc.,  24  1  Canal  St.,  Salem.  Mas! 
•  i'>  .  and  $11'. i5,  A  B.  See  Electric  Elevator  Co..  Washing!! 
I>  C,  $1700,  A  Kieokhefer  Elevator  Co..  103-1  St.  Paul  Av 
Milwaukee,    Wis.,    $1496.      Noted    Feb.    19. 

Repairing     Light     Vessel      Boston,     Mass       Bids     were    la 
celved    Mar.     16,    bv     R      II      Coddard,    Light     House    Inspect., 
Second    District,    for    repairing    liuhl    vessel    No.    f,    as    follow 
Waller     !•'.     Chare.     $233!l     (lowest      bidder),     James     E.     Quit 

$2551,  the  New    1...1 11    Marin.-   Iron   Works  Co.,   $2662.  Tliam 

Tow  Boat  Co.,  $2S21,  Boston  Navy  Yard,  $2sS2,  Richard 
Green  Co.,  $3292,  James  Shewan  &  Sons.  $3,151.  Rartlesen 
Betel  ■  ring     Co.,     $3486,     the    Lockwoo.t     Mfg.    C 

$6019.     Noted  Mar    12. 

Dredging  llvanais.  Mass. — Bids  were  received  Mar.  12, 
Col  John  Millis,  Corps  Engrs..  V.  S.  A..  Newport.  R.  I.,  I 
dredging  at  Hyannls  Harbor  as  follows:  Charles  M.  Cole,  F 
River  Mass  18.8c.  per  cu.yd.,  scow  measurement,  total  II 
180;  William  Beard,  New  York.  82c.  total  $*J  1  .■_".'■.> :  John  n.  Or 

rlsh,   Boston,   Mass..   17.7c,  total  $11,781;  The  Eastcn 

Co  .    Boston,    Mai  1  .    26  re,    total,    si  7. .  .  1     Qeoi    1     w     Bfl 
Hyde   Park,    tfai        total,    J  in. J.   s.   Packard    Preil 

P l.-nei        I  I         I  .  total.     ?IM       S3       Join,     I!. 

.1  1.1,       total,    •  1 0,  ■■  Noted    Feb     1 1 

Dredging      Nantucket,    Mast       Bids   were  received,   Mar. 

bv    Col     John    Mllll        Corp       Bun      .1       -s       V  .    I'or    dt  1  'In  I111 
1    Nantucket,    Mass.    as    follows:       Eattl 

17. 7c.   per  cu  yd  .   sen  ,1  otnl   $1 

■,|,,    con   twlse    Dredging    Co.,    Norfolk,    Vn  .    1  • '',- ,   total   IS 

,   1:    Paul,.,  Bo  ton,   VIn   1  .  I«.9c,  total  $  lii.nr..l,  Willi' 

-..  ..       \  .,,  1   ,  1.     Churl  M      Cole,    Fll 

Mass,,     I  7  Me  .total  I  \\        Bow  man.     Hi 

Park,    Us      .    18  Jc  .   tol  U  $46,741       Noti  ,1    Ft  b     L9 

I   leelrle-tllKlrlliiillii.  System       N'ewporl,     1:       I        llltlfl     «• 

il,    Mar      I  I.    I. v    II  I!         1  11 '  ■hlef.    Bui 

.,.,.1      DOI   I  Dm  on,      I  '      '  '  .      for     :"'     J""1' 

,        ,  ,      .1  ,,  ■       it    the    It.  S.   Nn 

i  Ion,    >-ew  |.,.i  1.    1:  i  .  nn   folios  ,  1  1    1 fot 

M  1  ,.,,,,, I    ,||.  Irlloil  In,                            Irnnsfn 
treet-l  ti  -,,.   (2)   1I1  ilin  1    lot    Ittli 

1,1,         I  -. IlK'l     fl loll     Hi     t  1    no   funnel  H,     I  111 

Mil    to    b(    Ini  1  ii.t.-.i     1  11    deduct    fni     1  ' 

,.,,     1  , 1    deduct    n    1 1  totoi     

,,.1   1 .  w  imp.  Ho  in.   n;i   deduct   f' 

osi  omitted      rnmi       Fen  ■  ■       

,1  I,   (8)   $1  ll».    1  I)   III 

Tii,     u  hlti  ill    Electric   Co .    t"    Main    st      wU 
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I.,  <1)  $S490,  (2)  $2576,  (3)  $1550,  (4)  $900,  (5)  $225,  (6) 
!.      The    Murphy    Engineering    Corporation,    30    Church    St., 

w  York.  (I)  $8741,  (2)  $2248,  (3)  $1440,  (4)  $950,  (5)  $162, 
i  $35.  The  Watson  Flagg  Engineering  Co.,  New  York,  (1) 
(22,    (2)    $3238,    (3)    $1400,    (4)    $885,    (6)    $31.      T.    Fred   Jack- 

l.  Inc.,  94  Jdhn  St.,  New  York,  (1)  $9189,  (27  $3000,  (3) 
|00,    '1)    $1060,    (5)    $200,    (6)    $35.      The   Carroll    Electric   Co.. 

tshington,  D.  C,  (1)  $9950,  (2)  $2500,  (3)  $900,  (4)  $1000, 
i  $500,    (6)   $25.     The  Adams  Bagnall   Electric  Co.,  7209  Piatt 

e..  Cleveland,  Ohio,  transformers  only,  $1026.  The  Peerless 
hctric  Co.,    144    Westminster  St.,    Providence,   R.   I.,    (1)    $13,- 

.    i  i-i    $4325,    (3)    $1540,    (4)    $1180,    (6)    $30.      Noted   Feb.    19. 

Seawall — Newport,  R.  I. — Bids  will  be  received  until  11 
IS  Apr.   18,   by  H.   R.   Stanford,   Chief,   Bureau   of  Yards  and 

cks,   Navy   Dept.,   Washington,   D.   C,   for   a   rubble   seawall 

the    U.    S.    Naval    Hospital,    Newport,    R.    I. 

Generator  Sets — Philadelphia,   Penn. — Bids  will  be  received 

til  11  a.m.,  Apr.  4,  by  H.  R.  Stanford,  Chief,  Bureau  of 
irds  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  two 
i'-kw.,  three-machine,  motor-generator  sets,  for  delivery 
I  the    navy    yard,    Philadelphia,    Penn. 

Cable — Washington,  D.  C. — Bids  were  received  Mar.  17,  by 
I  Col.  J.  E.  Kuhn,  Corps  Engrs.,  U.  S.  A.,  for  furnishing 
(500    ft.     rubber    insulated    cable,     81     mils;     4500    ft.     26,300 

.   mils,    3020    ft.    106.000    cir.    mils,    and    5200    ft.    81    mils,    as 

lows:  Simplex  Wire  &  Cable  Co..  Boston.  Mass..  $5268. 
Je  General  Electric  Co..  Schenectadv,  N.  Y..  $5527  Electric 
Sole   Co..    Bridgeport,    Conn.,    $5772,    The   Habishaw   Wire  Co.. 

nkers,   N.   Y..   $6546,   The   Hazard   Mfg.   Co.,   New   York.    $5S9S 

tional  India  Rubber  Co..  Bristol.  P..  I.,  $6*97.  The  Okonite 
New  York.  $9190,  The  Safetv  Insulated  Wire  &  Cable 
New     York,     $5S35.     Standard     Underground      Cable     Co., 

iladelphia.    Penn.,    $6043.      Noted    Mar.    12. 

Cable    Haneerx,    Etc. — Washington.    D.    C. — Bids    were     re- 

ved  Mar.  17.  by  Lt.  Col.  J.  E.  Kuhn.  Washington  Bar- 
D.  C,  for  furnishing  cable  hangers,  complete,  with 
and    expansion    bolts,    as   follows:      Fee   &    Mason,    New 

rk,  $1054,  Steward  &  Romaine  Mfg.  Co.,  Philadelphia.  Penn., 

09,    Western    Electric    Co.,    New    York,    $1004,    J.    F.    Pennell. 

w  York.  $953.   West  St.   I. .mis  Tool  &   Machine  Co.,   St.   Louis, 

„  $1494.   Diamond    Expansion   Bolt  Co..  New   York,   $100S,  The 

iner    Machinery    Co.,    Xew    York.    $963.    The    National    Elec- 

:al  Supply  Co.,  Washington,   D.  C,   $920. 

♦Steel  Towers — Washington,   D.   C. — The  contract  for  steel 

/ers    has    been    awarded    to    A     W.     KURZ,    339    Ea 
New  York,  as  follows:      Two  towers  at    Washington,    D.  C, 

$8765.   three   towers  at   Key   West.   Fla.,  at   $14,550,  and   two 

Boston,    Mass..  at    $9490.      Noted    Feb.    5. 

stone     Washington,   D.  C. — A  bid  was  received   Mar.   14.   by 

Col.  H.  C.  Newcomer,  Corps  Engrs.,   1'.  S.  A.,  for  furnishing 

mo   cu.yd.    riprap   and    1500   cu.yd.    building   stone   from    the 

iiml.ia    Granite   &    1'iedging   Co.    Washington,    D.   C,    riprap, 

17  cu.yd..    stone,  $2.25.     Noted  Feb.    19. 

Water   Tight    Fixtures — Washington.    D.    « ',.      I'.i.ls    were    re- 

17.    by   l.t.   Col.  J.  E.  Kuhn.   Cops   Engrs.,    1'.   S.    A.. 

furnishing    water    tight    fixtures   and    accessories    from    II. 

Johns   Manvillc   Co.,    .Vow    York,    $2750   and    Russell   &   Stoll 

Now   York,  $2720.      Noted   Mar.   12. 

■pontoons    and     Pipe    Lines  —  Norfolk,     Va       Contrai 

■    pontoons   and    pipe    lines    have    been    awarded    as 

ows:     (al     constructing     and     deli,,  toil        .    ntOOnS     aiol     ap- 

(b)  constructing  and  delivering  pipe  line  ami 
appurtenances.  \V  P  TURNSTALL,  Norfolk.  Va  (a) 
.190,  an. I  MACHOLD  .^  RIDDELL,  Stephen  Gtrard  Bldg., 
ladelphia.  Penn.,  (b)  Sls9v  Noted  Mar.  12. 
I'"«er  House,  Etc.  Who.  ling,  W.  Va  Pi. Is  will  be  re- 
ieii  until  11  a.m.,  Apr.  20,  by  Mai  .1  P.  Jervey,  Corps 
\  ,   tor  installing   one    115-hp     boiler,   one    st.am- 

ven     air    compressor,     two     air     receivers,     one     f, 

feed-water    pump,    one    s i    pump,  etc., 

Ohio   River,   near   Wheeling,   W    Va. 
Fuel     Charleston,  S    c.  — p.i,is  wiii   b<    received  until   i   p.m., 
I    7.    I.y    the    Light     lo  I  tor,    Charleston,    for    fur- 

'.v  oo.i    for    vessels   ami    stai  Ions 

.1,    Light    lions.-    District. 

tl'i'Kt  on..  .■  i       \i  i,  i        'i rl 

lotion    i  in.'l  udl  in'    plumbing,  gas  pll  ppa  rat  us, 

ondulta    and    wiring,    int. nor    lighting     fixtures    and 

i    of  tlie   [•    s    post    office   ..I    Bin    Rapids.    Mich.,   has 

awarded     to     the      NORTHERN     CONSTRUCTION     CO., 

e,    Wis.,    at    $51,768.       Noted    Jan.    22. 

IN.si    once     I  'adlllac,    Mich  -  -I'.i.ls    will     b< 

\oi     27,   i"    O  car   Wenderoth,  Supen      Vrch.,  Treasury 
Washington,    I  >    . '  .    for  th<     cot 
ling    mechanical  [I    hting   flxtures   and 

.    ..i     ;  hi      i       S     |...   t    office    at    Cadillac,    Mich       The 
Idlng    Is    one    Btory    and    basement,    having    a 

natcly    6110    ■  ..  n  .    ■  i ■ .    tin    roof,    fii  eprool 

*t  l  n.tl., ii 

Barthwork      Roi        l-  land,    111       Bids    will    I"     I 

I    o  m  ,    A  pr      1 6     l>>     Ma  I     ■ :      \l      i  loft 

s    A.,  ek-]  r   le\  ee, 

roxltn.it.  ly    90, i    rtl  >  .1      ■ 

Mllevatoni        '  ontract    foi     the    in- 

lutl.ni     oi     n     past  i  i.    . 

Kbt    and    ii'li     lii  l     in     tin      i       S      poi  t     oflli  i       it     Minneapolis, 
n  .    I.  .      I  i  ■    fi   i:\   VTt  IR    CO.,    nth 

61  li    St  .    Ni  w    York,    N,    Y„ 
POmt    tlffln         llu.  i     Mm      I  i      hv 

r    Wendi -i  oil,     Sup. 

..   for   the  construction  of  th<    po  '  I  not,   as   fol- 

-  i  . 

•     foi    II Ol 

till    stnncu  ...  i  ,    except     n  hei  e 

•      Mln  |]  „  l,,.,  r. 

...     floor    eon- 

Mum  ,.11        124,1 

|m  II)  fi  T    r    f..v  .  tth  Am 

D..     il)     $128,425,     .::i     ■  ■•       Stiles 


Construction  Co..  Rookery  Bldg.,  Chicago,  111..  (1)  $129,735,  (2) 
$13,  ,35.  (3)  $131,735.  (4)  $139,735;  William  O'Neill  &  Son  Co.. 
Faribault.  Minn..  (1)  $133,186,  (3)  $135,186;  General  Con- 
!KMc„.l2n  Co"  Milwaukee.  Wis.,  (1)  $133,668.  (2)  $137,568,  (3) 
$132,968,  (4)  $136,S6S;  Ole  H.  Olsen,  Stillwater,  Minn..  (1) 
$134,988,  (2)  $137,350,  (3)  $135.7!sS,  (4)  $138,151;  Leigland 
Kleppe  Co..  Great  Falls.  Mont.,  ill  $178,300,  (2)  $181,300  (3) 
$180,900.    (4)    $1S3,900.      Noted    Feb.    19.  *       '       '    l    ' 

•  +,t'-em.en,  T7BeLle  Fourche,  S.  D.— The  contract  for  furnish- 
ing lb, 000  bbl.  of  cement  for  use  on  the  Belle  Fourche  S  D 
and  Carlsbad  and  Hondo,  N.  M.,  irrigation  projects,  has  been 
awarded  to  the  DEWEY  PORTLAND  CEMENT  CO  Dewey 
Okla,  at   82c.    per   bbl.,   f.o.b.    cars,   at   Dewey,   Okla. 

•Laterals— Newell,  S.  D.— Bids  will  be  received  until  4  p.m., 
Apr.  15,  by  the  Dn\,  U.  S.  Reclamation  Service,  Newell  S  D.. 
for  constructing  about  five  miles  of  the  North  Canal  and  14 
miles  of  laterals  in  connection  with  the  Belle  Fourche  irri- 
gation project.  South  Dakota.  The  work  involves  the  ex- 
cavation of  about  199,200  cu.yd.  of  material  and  is  situated 
north   and    east    of   Newell,   S.   D. 

+  Boilers — St.  Louis,  Mo. — The  contract  for  furnishing  and 
installing  boilers  on  the  light  house  tender  "Oleander"  has 
been  awarded  to  the  FOWLER  WOLFE  SHEET  METAL 
WORKS,   Paducah,    Ky  ,   at    $4175.      Noted    Feb.    26. 

Post  Office — Bryan.  Tex — Bids  will  be  received  until  3 
p.m..  Apr.  30,  by  Oscar  Wend  roth.  Superv.  Arch  Treasury 
Dept.,  Washington,  D.  C.  for  the  construction  (including 
mechanical  equipment,  lighting  fixtures  and  approaches)  of 
the  U.  S.  post  office  at  Bryan,  Tex.  It  will  be  one  storv  and 
basement,  ground  area,  3700  sq.ft.,  nonfireproof  construction 
throughout,  stone  and  brick   facing,  tin  and  composition  roof. 

Steel  Lock  Gates — Dallas,  Tex. — Bids  were  received  Mar. 
20,  by  Maj.  T.  H.  Jackson,  Corps  Engrs.,  U.  S.  A.,  for  two 
pairs  of  steel  lock  gates  at  lock  and  dam  No.  7.  Trinity  River, 
Tex.,  and  two  pairs  of  steel  lock  gates  at  Lock  and  "dam  at 
White  Rock  shoals.  Trinity  River,  Tex.,  as  follows:  (a)  to 
furnish  all  necessary  plant,  labor  and  material,  and  to  erect 
at  lock  and  dam  No.  7,  two  pairs  of  steel  lock  gates.  The 
net  freight  rates  on  the  material  for  dam  No.  7.  shipped  as 
government  property  on  government  B.  L's  is  consider.. 1  as 
follows:  from  Pittsburgh.  Penn..  and  Beaver  Falls.  Penn  .  to 
Talbot,  Tex.,  50rVc.  per  cwt.,  from  Washington  Heights,  HI  . 
to  Talbot,  Tex.,  36c,  from  Cleveland,  Ohio,  to  Talbot,  Tex  , 
4,  .'  o  ,  from  Milwaukee.  Wis.,  to  Talbot,  Tex..  38c;  (b)  to 
furnish  material,  and  to  erect  at  White  Rock  Shoals  Dam, 
two  pairs  of  steel  lock  gates  and  fittings:  McAleenan  Bros. 
Co..  Pittsburgh.  Penn.,  (a)  $21,339,  (b)  $19,597  independent 
Bridge  Co..  Pittsburgh,  Penn,  j  $15,643,  (b)  $15,013;  Chi- 
cago Bridge  &  Iron  Works,  Chicago,  111,  (a)  $13,565,  (b) 
$13,480  (recommended  for  acceptance);  Lawrence  D.  Wean- 
ing, care  of  Variety  Iron  &  Steel  Works  Co.,  Cleveland.  Ohio, 
(a)  $20,442,  (b)  $19,000;  Milwaukee  Bridge  Co.,  Milu 
Wis,  (a)  $13,109  (recommended  for  acceptance),  (b)  $15,149; 
Penn  Bridge  Co.,  Beaver  Falls,         .  ISO       Noted 

Feb.    26. 

+Cement — El    Paso,    T  ontract    for   21,000    bbl     of 

cement  to  be  used  in  the  distribution  system  of  the  Rio 
Grande  Irrigation  Project,  New  Mexico,  Tex.,  has  been  award- 
ed to  the  SOUTHWESTERN  PORTLAND  CEMENT  CO.,  El 
I'as...    Tex.,    at    $1.50    per    1.1.1..    f.o.b.    ears,    at    El    Paso.    Tex. 

♦Mechanical     Equipment — Muskogee.     Okla. — The     contract 
for     the     installation     of     mechanical     equipment,     except     ele- 
vator and  lighting  fixtures,   in    thi  iosI    office  al    Musko 
i]  i.,  .   has  I-    n    a-n  •-  led   to   the  G      \     KEES   D<  iMESTIC 
ENGINEERING   CO.,   St     Paul,   Minn  . 

♦Cement    -Grand     Valley,     Colo      The     contracl     has 
awarded    by    the    I      s     i;       ....mm     s   rvici     to    the    UNITED 
STATES    Pi  iRTl    IND  CEN  ENT   CO.,  Colo 

bbl.  of  cement  to  till   pari   of  the  requirements  of  the   0 
pahgre    and    I  Ira  rid   Vail.  ■  Colorado,    at 

91 r   l.l.l  .   f  o.b.   eats.  Colo. 

♦Cement — Elephant    Butte,    N     M      The    contracl     for    140,- 

000  1. 1,!     ol    i 

pro  lects   in    Color.. . 
at     Elephant     Butte    dam    and    the    Morth     Platti 
Nebraska,   has   I      n   av,  irded   to  the   COLORADO    PORTLAND 
mi      t  CO.,    Denver,  Colo.,  at    $1    per  bbl.,   f.o.b.,   oars.   Port- 
It Colo 

Dam     Seattle,  Wash      Maj    C  Government    Engr., 

announces    a    new    dam    will    be    constructed    at    the    head    of 

n,    to   i .  place    the  i  Ich    recently   colla  psed 

<  oal      Portland,   0  "til    -    P-m  . 

\,,,      .;.    bj     the     Light     Hou   i     Inspector,    Portland.    On 
hlngr  steam  and  lu  lired  at    Portland,  t 

Pomp    mill     Steel     Framework 

1  i-   centrifugal    pump    and    steel    fl 

work    for  Salt    Rlvoi  t,   as   follows:    (a) 

I       .  Calif  . 

Ir,„,    Works,  i  ■'•  livered   at 

nd,    '  'allf  :     I  on     Iron    Woi 

•  'i  I  If 

^Reclamation   Structure* 

\  by   F.    H.    Ji  i '     s 

Reclamat  Ion   Set  vice,  for  bull 

inal,    in    <  !olusa    •  i 

■ 

1  .  ,  i  ,      l:   t:        The    n  ..rl.    in\  oU  i  B    abou 

1 1  on,   4000   i  1,300   lb 

0    n.    .,:    meta 

t.  m    ..I   lumber 

It.,,,. I  HI, Is     will     ' 

I 

i it  i  ui  I  ' '  ••»■   Hint   1 1 

Bkeet  Steel  or  Iron.  Water  Level   Indicator   n irdem,   I  li 

M -i  I     F.  C.  Bi  !      s     \      v  D.   C 

r,.r   furnishing   sheet      let  I  or  I 

pi  s,  thumb  tat  i.  a  rubbar 

.  i ,       it   i  • 
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Tug  Boats — Panama — Bids  were  received.  Mar.  23,  by  Mai. 
F.  C.  toggs,  Corps  Engrs.,  U.  S.  A.  General  Purchasing  Of- 
ficer, Isthmian  Canal  Commission,  Washington,  D.  C,  for 
constructing  and  delivering  to  the  Isthmian  Canal  Commis- 
sion four  first-class  steel  sea-going  tug  boats,  intended  for 
handling  and  docking  of  vessels  at  entrances  to  the  Panama 
Canal.  The  principal  dimensions  of  the  tugs  are  as  fol- 
lows: Length  over  all,  125V»  ft.;  length  between  perpendicu- 
lars, 112  ft.;  breadth  on  deck,  30  ft.;  depth  molded,  low  point, 
17  ft.;  mean  draft,  loaded,  13 %  ft.;  normal  speed,  12  knots. 
The  specifications  call  for  delivery  either  (A)  at  Colon  or 
Port  of  Ancon,  on  the  Zone;  or  (B)  at  works  of  contractor. 
Bids  are  asked  for  four  or  for  two  tugs.  Bids  were  invited 
from  foreign  manufacturers,  with  the  understanding  that 
for  purposes  of  comparison  with  American  bids  the  duty 
should  be  added  to  the  foreign  bids,  which  amounts  to  about 
15  per  cent.:  X.  V.  Industrieele  Handel  Mattschappi j,  Rotter- 
dam, Holland,  (A)  $128,350  each  for  two  or  four;  (B)  $122,- 
350  each  for  two  or  four:  Maryland  Steel  Co.,  Sparrow's 
Point.  Md.,  (B)  four,  $155,000  each;  two.  $158,000  each,  Pusey 
>t  Jones,  Wilmington,  Del.,   (A)    four,  $162,500  each;  two,  $166,- 

000  each:    <B)    four,  tch;    two,   $159,000    each;   Seattle 

1  rv  Dock  &  Construction  Co.,  Seattle,  WTash.,  (A)  four, 
$209,200;  two,  $210,700;  (B)  four,  $194,200;  two,  $195,700,  al- 
ternative bid  on  design  of  bidder,  (A)  four,  $19S,200;  two. 
$199,700;  (B)  four,  $1S3,200;  two,  $1S4,700;  Staten  Island  Ship- 
building   Co.,    Port    Richmond,    N.    Y.,    (A)    four,    $149,000;    two, 

■  i  four,  $144,  500;  two,  $147,500;  John  S.  Thorny- 
croft  Co.,  Ltd..  Southampton,  England,  (A)  four,  $162,334: 
two,  $163,551;  (B)  four,  $129,550;  two,  $130,772.  Estimates 
were  also  submitted  by  three  Navy  Yards,  but  are  estimates 
and  not  bids  and  the  yards  are  not  bound  by  the  conditions 
of  the  contract:  Puget  Sound  Navy  Yard,  IB)  four,  $153,22..; 
two,  $157,600:  Charleston.  S.  C,  Navy  Yard,  (A)  four,  $151,- 
...  -;:,'. 712:  iBi  four,  $147,700;  two.  $151,137;  Ports- 
mouth, N.  H..  Navy  Yard.  iBi  four,  $153,225;  two,  $160,901. 
Noted    1-  '• 

MISCELLANEOUS 

*(  ement — Boston,  Mass. — Bids  will  be  received  until  11 
am.,  Apr.  1,  by  the  Boston  Transit  Commission,  15  Beacon 
St..  Boston,  for  10.000  to  30,000,  and  20,000  to  50,000  bbl.  of 
Portland  cement,  f.o.b.  Boston.  Bids  will  also  be  received 
at  the  same  time  for  5000  to  50,000  bbl.  of  Portland  cement, 
fob  Boston,  which  shall  contain  not  over  6%%  of  alumina 
by  analysis.  The  quality  of  the  cement  shall  in  all  respects 
be  at  least  as  good  as  that  used  in  subway  construction  work 
-ton  during  the  past  year.  Further  specifications  as  to 
the  requirements  can  be  had  by  applying  to  the  commission. 
B.   Leight'.n    Beal    is  Secy. 

I. ming  Track — Boston,  Mass. — The  Boston  Elevated  Ry.  Co. 
plans  to  lav  about  one  mile  of  track  on  Commonwealth  Pier 
Viaduct  and  in  Northern  Ave..  South  Boston.  H.  M.  Steward, 
in,    is    Ch.    Engi.    M.    W. 

Wharf — Boston.  Mass.  Marks  Angel,  Roxbury,  Mass..  plans 
to  construct  a   wharf  in   in    the   Dorchester   District  at  Granite 

hire  Apparatus — Brockton,  Mass. — The  city  has  appropri- 
ated $10,000  (or  the  purchase  of  motor  fire  apparatus.  B.  R. 
Chapman    is    City    Engr. 

ft+Bargre  Canal    \\..rk      Ubany,   N.    Y. — Bids  were   rei 

Wks  .    Albany,    for 
(a  i   lnii.ro-.  li  lain  Barge  i  'anal   by  complet  li 

King   washwall   between   stations   813 

and  816    •    ""  "   "  "'   ",n 

Ca  rial  by 
driving  sheet    piling   on   I  he  easl       •<■  no    oi   nimm 

i:  ,    In      (a)    FLOOD 
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Fitzgera!  B70;    Holler   & 

I'     .v      VAN     WIKT     CO., 

.  ,           ontract);  S.  V.  B                          Son,   Medina, 

N     v..   $16,310;    li     W.    Fitzgerald.  H5.569;    Holler   &    Shepard, 

i  ■      I.      H  oi  I          llo.   N.    T.,    $13,- 

610      Eni I  6)  $16,340 

I. mill. .-r       New    Yolk.    N     Y.        (Official)       Bldl     I"'     i bei     will 
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Fire  Apparatus,  Etc — New  York,  N.  Y. — Bids  will  be  r< 
ceived  until  10:30  a.m.,  Mar.  31.  bv  Robert  Adamson  Fi< 
Comr..  157  East  67th  St.,  Borough  of  Manhattan,  for  sevd 
motor-driven  hose  wagons  and  for  installing  gasoline  storan 
systems  in  the  quarters  of  engine  companies  Nos.  9,  14,  18  1 
25,   29   and   hook  and   ladder  company   No.    10. 

Lumber — New    York,     N.     Y. —  (Borough     of     Manhattan)- 
(Official) — Bids  will   be   received    until    noon.    Mar.    31,    by  J. 
Fetherston,     Comr.     Street     Cleaning,     New     Municipal     Bl'di 
Borough    of   Manhattan,    for    lumber. 

Subway — New  York,  N.  Y. —  (Borough  of  Manhattan) 
(Official) — Bids  will  be  received  until  12:15  p.m.,  Apr.  14,  I 
the  Public  Service  Commission,  154  Nassau  St.,  Borough  i 
Manhattan  for  constructing  Sect.  No.  1  of  Route  No.  33,  i 
part  of  the  Broadway-Fourth  Ave.  rapid  transit  railroad.  t| 
work  calls  for  a  subsurface  railroad  of  two  and  three  tracM 
beginning  at  a  point  under  Trinity  Place,  in  the  Borough 
Manhattan,  about  50  ft.  north  of  the  northerly  building  li i 
of  Morris  St..  thence  extending  southerlv  under  Trinity  Plai 
to  the  southerly  building  line  of  Morris  St.,  thence  exten 
ing  southerly  and  southeasterly  through  private  proper* 
the  block  bounded  by  Morris  St..  Broadway,  Battery  Place  a 
Greenwich  St.  to  Broadway,  thence  extending  southeastei! 
under  Broadway  and  Bowling  Green  to  Whitehall  St.,  theri 
extending  southerly  under  Whitehall  St.  to  a  point  about 
ft.  south  of  the  northerly  building  line  of  South  St. 

Ditch — Somerset  (Barker  post  office),  N.  Y. — The  tow) 
of  Somerset  and  Hartland  plan  to  improve  Burke  Ditch  I 
a   cost    of    $15,000. 

+Trap  Rock,  Broken  stone — Atlantic  City,  N  J. — The  CO. 
tract  has  been  awarded  by  the  city  to  JOHN  MURTLAN 
Atlantic  City,  N.  J.,  for  trap  rock  and  broken  stone,  ' 
$1.67%    and    $1.65    per    ton    respectively. 

Pier — Ventnor    City.    N.    J. — The    City    Council,    Mar.    18,   I 
structed    the    City    Engineer    to    prepare    plans    and 
tions  for  a  pier  to  cost  $15,000. 

Dam. — Linesville.  Penn. — The  State  Waterways  Commissi'. 
Harrisburg,  Penn.,  has  completed  surveys  for  the  Pymatunil' 
dam  and  lake  near  Linesville.  The  State  Legislature  has  li 
propriated    $100,000    to    begin    work. 

+Cement — Pittsburgh,  Penn. —  (Official) — A.  J.  Cunningtif. 
County  Controller.  Pittsburgh,  has  awarded  the  contract  to 
UNIVERSAL     PORTLAND     CEMENT     CO.     and     the     ALPI. 
PORTLAND  CEMENT  Co..  for  IS. 000  bbl.  of  cement  to  be  U.I 
for  county   structures. 

+Dredging — Baltimore.     Md. — The    Board     of     Awards    * 
awarded    the    contract    to    the    MARYLAND    DREDGING   (I, 
Fidelity    Bldg.,    Baltimore,    for    dredging    the    harbor,    at  $•(- . 
000.     The  work  requires  the  removal  of  250.000  cu.yd. 

Ditch — Salisbury,  N.  C. — Contracts  will  be  awarded  n 
April  bv  C.  M.  Miller,  Drainage  Engr.,  Salisbury,  for  the  ct- 
struction  of  a  12-mile  ditch.  It  will  be  15  to  30  ft.  wide  ill 
nine   feet   deep. 

Dock — Washington,    N.    C. — The    citizens.    .Mar.    10,    voted'* 
favor    of    issuing    $25, mm    in    bonds    for    the    construction  o'l  ■ 
public   dock. 

+  rire    Apparatus — Jackson.     Miss — Tl\e    city     has    awar'l 
the   contract    to    the    AMEKH'.W    I. A    [■' K  ANOE    h'lRlC    10XOI 2 
CO.,     Elmira,     N.     Y.,     for     furnishing     one     triple-combtjH— f 
motor   pump,   chemical    and  hose    icumi,    at    about    $10,000. 

Levee   Work — New   Orleans,    La.      Iiids   will   be   received  '• 
til     \io     8,   by   the   Commissioners   of   Atohafalaya    liasiii  Le» 
District,    at    the    Office    Of    the    State    Engineer.    215    New    Orl>]» 
Court     Bldg.,    New     Orleans,    for    consti  ucting    Sections    No; 
and  Port     Barre,    South     Levee       The     work     will    riM 

60ii, vi\     of  earthwork.      V.    M     Le    Kcbvre,    Port    Allen.    ,. 

Is   Pr'es. 

Ditch  Henderson.  K  v.— <<  Mlicial)-  I  :i.m  will  be  rdK 
until    1:80    p.m.,    Apr.    it.    in    the    I'.o.u.i    of    loamage   Conn 

i,. i     Henderson    r ii\      at     the    "Hire    oi'    the    Coin 

Clerk,    Henderson,    for    the   construction    of   a    drainage   'h' 

i  nown     >      the   "1 ble   Dam    Ditch   System"      The   work  c.l 

.1    oi    excavation.     ons   A,    Kenton   is  Clk. 

Park  Work  Hopklnsvllle.  lu  ('  I'  .lanett.  llopk" 
villo,   is   receiving    bfda   for   Improving    Peace   Park.     Thews 

calls  f'" ion, a  eii     :: i  \  d    "i    i  iibhlo  tnasu  • 

etc. 

Ditch      \    ron,    Ohio     No    bids    n    re    received,    Mn 

i  in     Count;     ' ' lb.      II  ndson     1  iltch    Impri" 

mini       E    W     Paul,    \  i  i  on,   is  County   Surv 

4-llnili   House  and    Pavilion     i 'I.  m  land,   ohi 
■     ,,i,  , i    ,  i  .     ,  ,,,,11  i,i     to    'io     'i   i:\  EL  VND    I'll:  IM'KOOI-  I 
C Rockefellei     BUIk  ,    '  'l.\,  i.ui.i,    I'm     the    construe* 

i    bath  house  and   pavilion,    il 

+  M|  liillilne.      Willi       I'olniiiliu         ohi..       The        in      has    awnid 

Ih,.    contract     Io     !■'      w       MeGllATII,     Cohimbus,     for    the    •' 

of       Hie       colli   i  I'll'       i  el, mine        «    ill       i.n        thl        l»l 

Foui  th    SI     Vladucl       I 

IIImiIiiiiIIiiii    of    Grade    rrusslimx      Dayton,     ohi,,      The     ' 

' '  It;        1 1.  C.  C|l- 

inlii    I' 

r i    Prevention     Lima,    Ohio     The    Count  \     ' 

i I     thi     OI H ' v ni     ' 

i  'I' 

.....  '         !.,,,    ,1.    ,,       .    .         , 

■nbwaj       I  .mi .1 

7,    l,v    the    I  ,,.:...  i     !llh 

olnncl     I 

eall 
.;         .'  hal.        •  ,  ■    ,  l  ion. 

i       i;    In       drain     pipe,     .'.0    II 
i;  I,,      li  on     i i"     in.  1 1      I '-'-In      on  lib  'i       ewi  r    nine,    '  " 

I  w. hole:        I..      I.,        i  .   i 

I     ,      I  ■  t  .1  I 

..     II 

'  ham I        .    ill,         I     "        II 

nun    II,      I 

II (Th  . 
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;k» — Michigan  City,  Ind. — The  City  Engineer  has  esti- 
the  cost  of  constructing  docks  along  the  east  side  of 
rbor,  at  $17,145. 

mnel    Work — Chicago,    111. — Bids    were    received    as    fol- 

Mar.     12,    by    J.     W.    Gillen,     Clk.     Sanitary     District    of 

qcago,    for    excavation    and    collateral    work    on    Sect.    11    of 

Calumet    Sag    Channel:     (a)    750,000    cu.yd.    of    excavation, 

cial    drift;     (b)     85,000    cu.yd.     excavation,    solid    rock;     (c) 

00    sq.yd.    riprap    slope;     id)     totals:    James    O.    Heyworth, 

cago,    (a)    29.2c.    per   cu.yd.,    (b)    65c,    (c)    65c,    (d)    $52,250; 

ne   Bros.    Dredging    &    Engineering    Co.,    Chicago,    (a)    27c, 

88c,    (c)    74c,    (d)    $74,S00;    Henry    C.    Ulen,    Chicago,    (a) 

(b)  $1.20,   (c)   75c.    id)   $102,000;   J.  J.  McCaughev,  Chicago, 

35c,    (b)    80c,    (c)    75c,    (d)    $68,000;    Nash    Bros.,   Chicago, 

33c,    (b)    S5c,    (c)     99c,     (d)     $72,250;    M.    Hayes    &    Sons, 

esville.  Wis.,   (a)   35c,   (b)    90c,    ic)    90c,   (d)    $76,500;   Nash- 

ydle    Co.,    Chicago,    (a)    35c,    lb)    $1,    (c)    95c,    (d)    $85,000; 

e   &   Reagan,   Chicago,    (a)    33  Vic,    (b)    95c,    (c)    $1.25,    (d) 

750;   Great    Lakes    Dredge    &    Dock    Co.,    Chicago,    (a)    43c, 

$1.05,    (c)    $1,    (d)    $S9.250;    T.    A.   Kearns   Co.,   Chicago,    (a) 

,    (b)    72c,    (c)    95c,    (d)    $61,200;   John    T.    Walbridge    Engi- 

rlng  Co.,  Chicago,   (a)    45c,    (b)    $1.20,   (c)    75c,    (d)    $102,000. 

3tone     Crusher    Equipment — Joliet,     111. — Bids    will     be    re- 

'ed    by    the    State    Board    of    Prison    Industries,    Springfield, 

for  stone  crusher  equipment   for   the  plant  at   the   Illinois 

te   Penitentiary,  Joliet.      Separate   bids   will    be   received    on 

following:       Two     auxiliary     stone     crushers,     elevators, 

:ens    and    sprouts;    electric    motors    of    sufficient    power    to 

/e    same    at     full     capacity;     one     switch    engine     and     one 

im   shovel    fully    equipped. 

Excavation  and  Concrete  Work — Cassville,  Wis. — Bids  will 
received  until  Mar.  30,  by  F.  J.  Dietrich,  Village  Clk.,  for 
avating  and  concreting  a  water  course  to  be  constructed 
Cassville. 

fTile  Work — Garner,  Iowa — The  Commissioners  of  Han- 
County,  Garner,  have  awarded  the  contract  to  D.  L. 
VIDSn.N.  Garner,  for  tile  work  for  Drain  34,  at  SL'i'.sTO. 
s  were   opened  Mar.    9. 

Ditch — Aitkin.  Minn. — Bids  will  be  received  until  Apr.  14, 
J.  B.  Lemire,  County  Audr.,  Aitkin,  for  constructing  Ditch 
The  work  will  include  1,199,830  cu.yd.  of  excavation. 
Imated   cost,   $210,560. 

Dnii ii  Aitkin.  Minn. — H.  D.  Keath,  County  Engr.,  Aitkin, 
Bnpleting  surveys  for  the  construction  of  Drain  X"  26 
?lark,  Salo,  Spalding,  McGregor  and  Jevene  Townships. 
Ditch  —  Anoka.  Minn.  —  Bids  will  be  received  by  Anoka  and 
Kington  Counties,  until  10  a.m..  Apr.  11.  for  constructing 
t  Ditch  No.  3.  Estimated  cost.  $12,511.  W.  I..  Ridge. 
>ka,   is  Engr. 

f  Ditch  —  Crookston.  Minn.  —  H.  J.  Welte.  County  Audr., 
Okston.  has  awarded  the  contract  for  Count?  Ditch  No.  91 
BTERSON  *  (ii, si  ix.  Stanchfield,  Minn.,  at  $13,463.  Other 
lets  were:  National  Drainage  Co..  $17,497:  C.  W.  Rood  Con- 
tction  Co.,  Grand  Rapids.  Wis..  $15,902;  Jacob  Kohler, 
nldji.  Minn..  $17,461;  .1.  E.  Stewart.  Aitkin,  Minn.,  $14,425. 
s  were   opened    Mar.    20. 

Drain — Marshall.  Minn. — L.  C.  Williams.  Drain  Comr., 
.shall,  will  award  contracts  m  May  for  constructing  Big 
B  Drain  and  Lampson  Drain  of  Calhoun  and  Hillsdale 
ntit-s.  and  of  Calhoun  ami  Kalamazoo  Counties.  A.  A. 
£ay,    Battle    Creek.    Mich.,    is    Engr. 

flirnimim-  Charleston,  Mo.  Bids  were  received,  Mar.  is. 
I,  'I  r.'ithe.  District  Engr..  at  public  outcry  at  the  court. 
at  Charleston,  f'>i-  clearing  the  right-of-way,  ex- 
ating  the  ditches  and  constructing  a  reinforced -concrete 
Inage  outlet  through  levee  for  same  for  Drainage  District 
3ii  of  Mississippi  county.  This  work  comprises  about  l'i 
■  of  ditching  containing  286,108  cu.yd.  of  excavation,  tloat- 
the  year  around;  70.27  acres  of  rlght- 
■  •■  cleared  Enforced  concrete  culvert  drain- 
outlet    with    steel    rloodg.'ite   :i'nl    hoist,    io.|  u  i  ri  im    7151    CU.yd. 

■cava t Ion,    7451    cu.yd.    of    backfill,    152    foundation    piles, 

6   cu.yd.    of    reinforced    concrete,    necessitating    coffer-dam 

truction.      The   contracl    has    been    awarded    to    A 

vVII.I.S  &   Si  INS,    Paragould,    irl       at    $51, 

Flood  Protection  —  Kansas  City,  Mo.  The  city  plans  to 
e  Turkey  Creek  on  both  sides  from  the  entrance  ol  the 
Creek   Sewer  :it    Palrmounl    Ave.   to   the   state    Hi  i 

'iion    with    the    lei  I     for    n i     prol  eel  I i 

West    Bottoms  section  of  the  city.      Estimated  cost,   $125,- 
'■.ii  tls    Hill    Is    City    Engr. 
Drainage    District  ill,-,    Mo       Preliminary    surveys 

Ming    made   by    Brooks    &    Jacoby,    Engrs.,   Shukerl 

mas    City,    Mo.,    for    a     20, -acre    drainage    dlstrlcl     near 

•ti'sviiie    in    the    valleys    of    Vellow    Creek    and    the 

■tlugf  Word      Ba      Clt;     Te>        Bid      will  1 tied  un- 

District    No.    1    of    Matago 
!     Cltj .    fot     Impt  oi  emenl      i tllstt  let       V,    1.     Le    Tulle, 

Clin. 

Drnliinu.-     District      Porl      Vrthui 
,ted    h;      Precinct    Mo.     I 
Ihur.    for    a    « I !;■  Inage     ■■.  i  tent 

i- hi      s.im      \p,ioi,io.     Tex       liiils    submitted     for    cemenl 

■  •been    rejected    In    lheCount\    Co  [cessive 

■  Co.,    1  i 

hbl.,    f  ii  Ii    Smo    Antonio;    Sou t  Im  est    Portland    • 
I    ■    Pa    o 

f\.ss,-i       \ii.i.i.ii.  ■.      \\       'i       The      Russian      Cemenl      Co., 

\  WI-nlM.   K     II    ID. 

'    i    h  .    im    1 1 .1    Irti 

lerri         -      [til       \\    .    I         Hldl     will    be    recel'  ed    bj     I' 

Iv,     Seattle,     until     Apr      21,     for     the 

mi       Ol        I  he       K  I  II K       I  '..Mill  '.         I.I    ■    \ 

i...  i.  i  :    have    I.,  en    completed    bj     the 

k  Commission    for  an  opci     rlocl         i     I ted  cost,   J  I  44, 

I,    Bnrlnir   Is   City   Clk. 

fjnii    <>ii»     Portland.    Ore      The    cltv    has    awarded    the 
Ihi      PAUL     i  \ii      RUTLOINfl    CO.,     Portland,    for 
■i  hi   the  new  city  Jail, 


Flood  Prevention  Work — Longbeach,  Calif. — B.  F  Dupuy 
City  Engr  has  submitted  his  report  on  flood-prevention 
work  tor  the  district  north  of  Hill  St.  and  west  of  American 
Ave  to  the  city  limits.  The  work  calls  for  a  canal,  12,000 
tt.    long   and    200    ft.    wide.      Estimated    cost,    $1,000,000. 

Pedestrian  Subway — San  Francisco,  Calif.— M.  M.  O'Shaugh- 
l'*:SK-,  Vty  kngr.,  has  submitted  plans  to  the  Hoard  of  Public 
Works  for  a  pedestrian  subway  at  .Market  St.  at  the  junction 
of  Kearney,  Third  and  Geary  Sts.     Estimated  cost,  $70,000. 

«.,.„t^tdP,le— Cha/'?t:ttown'  P-  E-  !■— The  Canadian  Gov- 
ernment has  awarded  the  contract  to  V.  D.  BARTRAM  for 
dredging   at    Charlottetown,    at    $36,000.  j-^-i.i. 

+  VesseI— Quebec,  Que.— The  Canadian  Government  has 
awarded  the  contract  to  the  VICKERS-MAXIM  CO.,  Montreal, 
Que.,  for  the  construction  of  an  ice  breaker,  at  S99S.5S3  The 
vessel  will  be  275  ft.  long  and  35  ft.  in  width.  It  will  be  used 
to  aid  in  keeping  the  channel  between  Quebec  and  Three 
Rivers  open   each   winter. 

+Hnruor  Work-  Fort  William,  Ont. — The  contract  for 
harbor  improvements  near  Fort  William  has  been  awarded 
to  the  THUNDER  BAY  CONTRACTING  CO.,  Fort  William, 
by   the   Canadian   Government  at   $365,000. 

+Car  Ferry— Toronto,  Ont. — The  Ontario  Car  Ferry  Co. 
has  awarded  the  contract  to  the  POLSON  IRON  &  SHIP- 
BUILDING CO..  Toronto,  for  the  construction  of  "Car  Ferry 
No.  2,"  at  $500,000.  The  vessel  will  be  a  sister  ship  to  "Car 
Ferry   No.    1,"    plying    between    Cobourg   and    Charlotte,    Ont. 

Wharf  Reconstruction — Knowlton  Landing,  Que. — Bids  will 
be  received  until  Apr.  7  by  R.  C.  Desrochers,  Secv.  Dept.  Pub. 
Wks.,  Ottawa,  Ont.,  for  reconstructing  the  wharf  at  Knowl- 
ton Landing. 

,  +Tiniber— Toronto.  Ont.— The  Board  of  Harbor  Commis- 
sioners has  awarded  the  contract  to  the  CAMERON  LUMBER 
CO.,  and  the  EMPIRE  LUMBER  CO.,  both  of  Victoria,  B  C 
for  24.000.000  ft.  of  timber  necessary  for  proposed  harbor  im- 
provements. 

+  Doeks — Toronto,  Ont. — The  Board  of  Harbor  Commission - 
?,'?„£??  awarded  the  contract  to  its  ENGINEERING  DE- 
PARTMENT to  construct  docks  along  the  new  channel  con- 
necting   the    Dan     River    and    Toronto    Bay. 

BUILDINGS 

•fHostuii.  Mass — The  contract  for  constructing  the  six- 
story  office  building  for  Harvard  College,  on  Federal  St  has 
been  awarded  to  W.  A.  &  H.  A.  ROOT.  1  Beacon  St.  Charles  H 
Blackall,  20  Beacon  St.,  is  the  Arch. 

Boston,  Mass. — The  Boston  University  School  of  Theologj 
will  erect  a  building  on  Chestnut  St.  to  cost  about  $150,000 
H.   R.   Brown.   6SS    Boylston  St.   is  Bursar. 

Boston,  Mass. — David  Stern.  53  State  St..  has  purchased  a 
site  on  Boylston  St..  and  it  is  reported  that  he  will  ereel  a 
six-story   apartment   hotel    to   cost    about   $250,000. 

Cambridge.  Mass. — E.  T.  P.  Graham,  Arch..  20  Beacon  St.. 
Boston,  is  preparing  plans  for  a  lodge  building  for  the  Knights 
of   Columbus,    to    cost    about    $100,000. 

Fitchliurg.    Mass. — H.    M.    Francis    &    Sons.    Arch;-.,    are    pre- 

pninm     plans    I'm     .in    addition     to    the    state    arinorx     to    cost     -ah 
000.      Gardner    W.    Pearson.    State    House.    Boston,    is    Adjt.    lien. 

Winchester,  Mass. — The  Town  Board,  or  Mar.  9.  appropri- 
ated  $85,000   for  a    new    central    tire  and   police  station. 

Providence,    K.    I.       Emery    Pros.    vMl]    construct    a    brick    and 

steel   theater,  estimated   to  cost   $100, William    R.   Walker 

&  Son.   Providence,  arc  the  Archs. 

Hartford,   Conn,     it    is   reported    thai    Goldberg  Bros,     will 

construct   a    brick    and    steel  on    Main  St..    i 

$50,000. 

MMiiiietuwii.  Conn,  n  is  reported  that  the  Board  of  Trus- 
tees  of    Wesleyan    University,    will    erect    an    observatory,    to 

cosl    ai.oui    $76,1 :   also   a    new    dormitory,    laboratorj    and    a 

fraternity   bouse. 

+  \c«  Haven,  Conn.  The  general  contracl  for  ere, .tine  the 
apartment  house  and  theatet  tor  the  New  Haven  Houai  Co 
his   bei  to  C     w     MURDOCH.    185    Church    St.,    New 

Haven.      The    building    will    be    four    sl.ni.-s    and    is    estimated    to 

•ir.o, William     \.    Swasey,     17    Weal    84th    SI      New 

York.   x.   v..   is  the  Arch      Noted   Mar.   12. 

Buffalo,  \.  t.  Colson  S  Hudson.  \,,hs..  85  Dun  Bldg.,  have 
completed  plans  for  an  asemblj  hall  at  Main  and  Tut. per  st-* 
foi    Alien   i:    Klopp,   Erie  County   Hank   Bldg.     The  coal   is  estl 

mate, I       i1         

Buffalo.  N.  V,     Charli      Relmani  plans  for  a  two-storj 

bulldin  I     to   be  used  d  a  dance  hall     n 

Mutual     Life     Bldg  .     Buffalo    and    C      I!. 

Dime    Bi  nk    Bldg.,    Detroit,   an     Irchs      The  cosl    is  estl 

I    in He. ill.      \.     1  .        \    ...  :       submitted     low      bid     at 

obstructing    a    Hue.-  storj    high    school       r 
ol.    Bingham  ti  \  i .  hs.     Noted    Feb,    I  2, 

l.imx  crnciir.     \.    ^  William    ToWni  Fifth      \ve 

New    York.    \     \      i  idans   tm    the   Board   ol 

for    a    high    school 

+  MeciiiiNic«Mii, .  \.  ^       it  is  reported  thai  the  contracl   for 

eoiist  i  ui  fiool  has  been  awarded  to  the  UNITED 

PROOFING    CO.,     1183    Brondwav,     New     V N 

.1    T    Simp  Bids      New  ni  k,    N 

i  he  pla  ii        Bid  I  Mar,  J      N I   Feb    1 9 

Nenl.nruli.     N.     ^  1'nM.i      .V      I : ,  .1.  i  n  si  .11.      Vrclls        95    Slate    St. 

Ubany,   N     5 

ment    tempi.-    for  the  Fre.  i    Masons 

ted  at   si  i"  000      B.  B.  Odi  I  !omn 

+  \.-«   ^  i.ru.  \    %  ti mtracl  for 

•"I    and    ■  on\  •  -ni     foi     the   SI      Patrick     Roman 

lie    Church    1  to    the    CAR1  Ti  >N    CO 

New    Fork,    N     i        .1     iboul     I  Helmle     190 

Montng  ne  st  .    Bt  ook  lyn,   is   the    \  i  ch 
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(Borough  of  Manhattan) — Samuel  Katz,  Arch..  1  Madi- 
son Ave.,  has  completed  plans  for  a  six-story  apartment  for 
the  Podwil  Realty  Co.     The  cost  is  estimated  at  $200,000. 

It  is  reported  that  the  New  York  Telephone  Co.,  18  "Wall  St., 
will  add  seven  stories  to  its  office  building.  McKenzie,  Voor- 
hees  &  Omelin,  1123  Broadway,  are  the  Archs.  The  cost  is 
estimated  at  {500.000. 

(Borough  of  Brooklyn)  —  (Official) — Bids  will  be  received 
by  the  Superintendent  of  School  Buildings,  Park  Ave.,  and  59th 
St..  until  3  p.m..  Mar.  30.  for  building  an  addition  and  making 
alterations  to  School  No.  36  at  Stagg  and  Ten  Evck  Sts.  C. 
B.  J.  Snyder  is  Supt. 

New    York.    X.   Y. — Paul    Halpin    will   construct   a  five-story 

flat,     lOOxlnO    ft.    at    Sherman    Ave.    and     207th    St.  Moore    & 

Landseidel    3rd    Ave.   and    14Mh   Sts..    are    the   Archs.  The   cost 
is    estimated    at    $115,000. 

Port  Chester,  X.  Y.— Hewitt  &  Bottomley.  Archs.,  527  Fifth 
Ave..  Xew  York.  N.  Y..  are  preparing  plans  for  a  three- 
storv  high  school  for  the  School  District  of  Port  Chester.  The 
cost    is    estimated    at    $125,000. 

Webster.  X.  Y". — St.  Andrews  Roman  Catholic  Church  will 
build  a  church,  school  and  parish  house,  to  cost  about   $50,000. 

+Absecon,  X.  J. — The  contract  for  constructing  the  three- 
story  building  for  the  Seaview  Golf  Club  has  been  awarded 
to  MILTOX  W.  YOUNG,  Overbrook,  at  about  $90,000.  Walter 
Smedley  and  Frank  Seaburger  are  the  Archs. 

Atlantic  City,  X.  J. — Seward  G.  Dobbins,  City  Square 
Theater  Bldg.,  is  preparing  plans  for  a  five-story  and  base- 
nent  hotel  to  cost  about  $60,000. 

Jiast  Orange,  X".  J. — R.  Henderson,  will  construct  a  four- 
story  >rick  apartment.  55x95  ft.,  estimated  to  cost  $45,000. 
Ed'.-ard   V.   Warren   is   the   Arch. 

Hopewell.  ST.  J. — W.  P.  Enderbrock,  Arch.,  Mechanics  Bank 
Bldg.,  has  completed  plans  for  building  an  addition  to  St. 
Michael's  Asylum.     The   cost  is  estimated  at   $50,000. 

■Trsej-  City.  N.  J. — Nathan  Welitoff,  Arch.,  222  Market  St.. 
Newark,  is  preparing  plans  for  a  four-story  apartment,  S6x91 
ft.  for  Micr    .1  Sulzer.     The  estimated  cost   is  $60,000. 

Kearney,  X.  J. — The  following  are  the  bids  received  by  the 
Board  of  Education  for  completing  the  Washington  School: 
The  Barzaghi-Vaugrht  Co..  sTl.'iv::  J.  J.  O'Leary  Co..  $72,500. 
the  American  Concrete  Steel  Co..  $76,900;  Frederick  Kilgus, 
$79,150:  Thomas  J.  Steen  Co..  $S2.3S4.  H.  Kins  Conklin,  45 
Clinton    Ave..    Newark,    N.    J.,    is   the    Arch.      Noted    Mar.    5. 

Mount  Holly,  x.  J. — The  Board  of  Education  has  decided  to 
build   a   new    scl 1    to   cost    (40,000. 

X'ewark,  v.  jr. — Jordan  Green,  Arch.,  27  Clinton  Ave.,  is  pre- 
paring plans  for  a  church  for  the  First  German  Baptist  con- 
gregating,  to  co   ■    about    56 

Trenton,  X.  .1. — William  W.  Slack  &  Son..  American  Bank 
Bldg.,  are  preparing  plans  for  a  three-story  and  basement 
"luti  house  for  the  Loyal  Order  of  Moose.     The  estimated  cost 

tBrownsvllle,  Penn.— The  contract    for   the  construct! if 

the    hospital    for    the    General    Kosi.ii.il    Association    has    been 
award"  i  CH  \l:i.Kl:'  >l   LUMBEB   CO.,   a1    -  10,395       A    P 

Cooper,   First   National  Bank   Bldg.,   Uniontown,    prepared   the 
plans.     Noted  Feb.   12. 

+Farr<-li.   I'cnn.-  The  contract    for  constructing    the  school 
on  the  North       de   I   i      been   awarded    to   WISHART   &   SONS, 
'  ',7  19. 
Xnnthokc.    Penn.   -Austin    L.    Reilly.    Arch.,    has     completed 
plans  for  a  high  s<  100I  to  cost  $150,000. 

Philadelphia.    Penn.     Henry    Schweizer,    Arch.,    522    Grand 

Ave.,   has  completed   plans  for  remodeling   tl ih   house  for 

the   Lodge  of   Moose,  at   an   estl ted   cost   of  $75,000. 

+PlttabnrKh(    Penn.     n  reported    that    the    contract     foi 

brii  !    offlci    building  at  Sei  enth    v  \  e.  r  nd 
i    D     trie!   Telephone  ( !o    ha 
ed   to  the  THOMPSON   STARRETT  <'.  >..    19   Wall  St.,   New 

I    about    $1,200,000.      John    'I".    Win. him.    C 

i     i     b    12. 
Ninth    a  "'I    l. iii. ti        \  \ . ie       ir< 
i    a   four-story  addition   '•.   the   [re  i<     I    tut 
man     .  (  v .  \  ■•.       The     COSl     is      est  i- 

mated 

+  s,  rll„,,,n,    Penn.     The   cos  ting    the    St. 

i  i    iii.  st,   has 

to  it.   BELLMAN  &  BON 
+ sikiiiiimIoiiIi.  I'cnn. — The  contract  roi   the  new   8t    Ca 

i  to  ANDREW  BRESLIN,  Summit   Mill, 

+  Baltimore,    Hi 

nletcd     plana     for     I  ebulldlns     I  he     Lut  heran    CI 
...  i  ile  Sta.,  which 

^Baltimore,  v.i 

'    to    the    BIN  I  N 

BTKUt  "I  !•  ■■     CO.,  Bal 

\       lis 

i  completing   the   I 

N     W.    Elliot    W. m    ' 

Voted 

I 

Norfolk.     \  II  '  M    .M 

,.,.       I 

l,u;i  ...I     DuvIm    .  i 

[hi 

■ 

•  baa H.  i 

■ 

p<  aa in.    i  I..  Md  . 

■i ' 


Tampa.   Fla. — Bonfooey   &   Elliott,   Archs.,    Tampa,    have 
most    completed    plans    for    a   city    hall    to    cost    about    $235  „, 
Bids    for   the   work    will    soon    be   asked    by    the    Board    of  Ci 
Trustees. 

Laurel,    Miss. — Shattuck    &    Hussev,    Archs.,     19     South 
Salle    St.,    Chicago.    111.,    are    preparing    plans    for    a    two-s,„ 
brick    and    concrete    Y.    M.    C.    A.    building.    125x125    ft      to  rr 
about   $45,000. 

Shreveport,  I,a. — S.  J.  Marmaduke  and  Robert  H.  Ward  V 
erect  a  brick  office  building,  to  cost  about  $50,000. 

Xiles,    Ohio — Bids    will    be    received    until    Apr.    15,    by  ti 
Ok.,    Board    of    Education,    for    the    construction    of    the   hit 
The    estimated    cost    is    $50,000.      W.    G.    Eckles,    N<; 

X'orth  Olmstead,  Ohio — Bids  will  be  received  until  nor 
Mar.  28,  by  the  Village  Clk.,  North  Olmstead.  for  the  coi 
struction  of  a  town  hall.  William  R.  Powell  is  the  Are 
1106   Hippodrome   Bldg.,    Cleveland,    Ohio. 

Indianapolis,  Ind. — The  Indianapolis  Lodge,  B.  P.  O.  E.,  Jrf 
erect  a  six-story  building.      The  estimated   cost    is  $150,000.1 

Highland  Park.  Mich. —  Bids  will  be  received  until  Apr.  ] 
by  Wells  D.  Butterfield.  Arch..  614  Stevens  Bldg..  Detrc 
Mich.,  for  the  construction  of  a  high  school.  The  estimat 
cost  is  $250,000.      Noted    Dec.    11. 

Jackson.  Mich. — L.  H.  Field  Jr..  8  Field  Bldg.,  is  prepari 
plans  for  the  Board  of  Education  for  the  construction  ot 
three-story  school,  185x260  ft.  The  estimated  cost  is  $20 
000. 

+Deeatur.  ill. — The  general  contract  for  the  construction 
the  school  at  Decatur.  111.,  has  been  awarded  to  FRA?! 
WEBER.  1451  W.  Decatur  St     The  estimated  cost  is  $40,000.' 

+The  general  contract  for  the  construction  of  the  eigl 
story  addition  to  the  St.  Nicholas  hotel,  has  been  award 
to  COPE   &   McDONALD,   at   $96,000. 

+  Kdwardsville.  ill. — The  general  contract  for  the  constnl 
tion  of  the  court  house  at  Edwardsville,  has  been  awarded!. 
ENGLISH  BROS.,  Champaign,   111.,  at  $193,900.     Noted   Mar.  I 

+ Springfield,  III. — The  general  contract  for  the  constnl. 
tion  of  the  hospital  for  St.  Johns  hospital,  has  been  awarut 
to  the  FITZSIMMOXS  WHEELER  CONSTRUCTION  CO.,* 
East  Capitol   St. 

Madison,  Wis. — Plans  for  the  proposed  Women's  Industn 
Home,  to  be  erected  at  Fond  du  Lac,  are  being  prepared* 
A.  D.  Conover,  Arch.,  Madison,  Wis.  The  estimated  cost* 
$200,000. 

Milwaukee,     Wis. — Plans     have     been     prepared     by     A  if 
Eschweiler,     Arch.,    Goldsmith    Bldg.,     for    a     nve-storj     |f 
terra   cotta     building    for   the    Wisconsin    Telephone    Co     N 
Jan.  8. 

+  Fergus  Pulls.  Minn. — The  general  contract  for  the  ac- 
tion to  the  three-story  high  school,  has  been  awardajIM 
JOHN  LAURITZEX,  Fergus  Falls.  Minn.  The  estimated  ci 
is  $50, 

■fXew  I  I  in.  Minn.-  -The  general  contract  loi  the  constr- 
tioii  ot'  the  three-storv  brick  ami  concrete  hospital  has  b-e 
awarded  to  nTTii  XEITGE.  Maukato.  .Minn  The  estimat 
cost   is   $40 Noted    Feb.    19. 

•fMiiiot,  X.  D. — The  general  contract  for  the  school  build) 
at  Mim. i.  has  been  awarded  to  CAKI.  I'.AKTELSON.  Minot.{ 
1).      ft.    T.    Frost   is    the    Arch.,    Minot,    N      D 

+<ir--n»  Falls,  Mont.  The  contrail  for  the  construct* 
Of  the  five-story  reinforced-conci -etc  building  at  First  M 
South  and  Third  St.,  has  been  awarded  to  Die  BRAYT0 
ENGINEERING  CO.,  Portland,  ore  The  estimated  cost* 
$250, Noted    Feb     12 

Fnli'iirrias,  Tex.      Plans    have    been    prepared    \<\     the   Alfl 

io   be   eredWaT 
Fall'un  i.i  Tin  .Me. I    cost    is    $50,000        Voted    Jan.  M 

+Gnlveaton,  Tea.  Contracts  f.n  the  Nurses'  Home  fori 
Universltj  of  Texas,  and  the  women's  building  of  the  .1  > 
Sealej  Hospital  at  Galveston,  have  been  awarded  to  I 
AMERICAN  CONSTRUCTION  CO..  Houston.  Tex.  The  ef 
mated  cost   li    H  I    

Waco.  Tea  All  Li. Is  receive. I  l.\  (lie  fitj  Commisslorj 
lor  remodeling   the  cltj    hall   « rejected.     The   work   will* 

.    hI  .  .   I  I  iseil. 

Seattle,  Waah.  \  Warren  Gould.  \rch„  \morican  B.J 
i   I.i:         Seattle,     Wash.,     is    preparing     plans     foi     a     I'our-at| 

i •   built    foi    John   Stnrl. i i    the  Queen    Ann    1 

i    .1  .hi  estimated  ...  I  ot  }  i  

+ 1  ii.oiiin.     Waah.     The  the    consiruetlonl 

the    theatei     tot    John    H     Bakei     lias    been    awarded    to  J* 
i  n  inn  i  ILL,   Tacoma,    \\  ash      Noted    Mar     i  i 

4>Loa    Lnarelea.  Calif.     The  na.i    I'm    (he  consiruetlonl 

bi  i'  i        toi I     hotel    ..I     l  ith    mi. I    Hill   !l 

beet     ie  irded  to  the  l,ns    \\.  ;i:i.i:s  planing   mill  | 
1812   atrial  81       Ma    ben  \    .\    I'mi.e,     ra.nl.    libit;.,  are  I 

-io  i  iimelllo.    I    lllir.        The     Sound     I'lilisllliel \      KlIKlBlBfl 

i '..  ,    li,         i    I  lldi       ■    .  I.    K i   •  ".      iii t-'il 

foi    iii.    erection   ot    n    t  w  ..  .•  i i... .  .  .1 ie   ■  .  hoi    ' 

.ni.l     H  lath,     :• ::  I  ..'"I I     wood   iM 

in  foi    ni-i.ii  at  in I-.  and  metal  lain1 

■an    i  i i> <  allf. 

n     \,,  h     |01    Mat  lei  SI  .  foi  conceaalona  I   ... 

in,      l.l       Vllhici      i  '..      ..n     111!       I'll  II      -Mill,       

I     ■ 100, 

+  Mil  li     I   rim  el- <   ti  II  r.       Contrail        I.i     .      been 

|h i      I  honl 

nlriict,    I'      M     G  VUDKN    I'd.,         I 
,,1,1  HI,,,'      I..     II       I,  v\ 

'ii    K I.     Vvi 

xi'i.niiii.i       1 1  .  ■  .      basil     awn  rib  1 1      n      lollow  !      i  or    the 

111)  leel        in  .i  Imeiil       I .urn 

n,i.        -,,i   .....  ne.  i,  i.    "i       he   Greenwich    Itenll 

i         LI       l    l    ■    i  nelltcl      ,11 

... 
.    \in. i,   CO.,   Blinn.n    Hid 


^'liV 


[arch  26.  1914 


ENGINEERING     NEWS 


185 


CONTRACT    PRICES 


State  Hiclnvaj-s — Olympia,  Wash. — Bids  were  received  by 
State  Highway  Board,  Mar,  ll  for  highway  construction  on 
Inland     Empire    Highway,     from     (A)    T.    E.    Cochran.    St. 

-  Ore.,  (B)  Jeffrey  &  Buffton  Co..  Portland.  Ore.;  (C) 
SOX.  BAILEY  CO.,  Walla  Walla.  Wash.,  (awarded  con- 
;);  (D)  O.  S.  Brown  Construction  Co.,  Prosser,  Wash. ; 
eilan  Pass  Highway,  from  Enumclaw  to  Mt.  Rainier 
onal  Park  from  (E)  Sloane  Bros.,  Seattle.  Wash.;  (F) 
■  endent  Dairy  Co.,  Seattle.  Wash.;  (G)  George  A.  Banderet, 
on.  Wash.;  "(H)  W.  F.  MANNEY  &  CO.,  Seattle,  Wash., 
•ontract):  on  McClellan  Pass  Highway,  from  Naches 
[t  Rainier  National  Park,  from  (I)  Nettleton,  Bruce  & 
>ach  Co..  Seattle,  Wash.;  (J)  Thomas  Dingle,  North 
ma.  Wash.;  (K)  O.  L.  Hanson  &  Co..  North  Yakima, 
h-  (L)  Quigg  Construction  Co..  Wenatchee,  Wash.;  (M) 
ade  Construction  Co..  Seattle.  Wash.;  (N)  William  Mc- 
r.  North  Yakima,  Wash.;  (O)  Clifton.  Applegate  Co.. 
Bte  Wash.;  (P)  W.  L.  Tribble,  Spokane,  Wash.;  (Q)  Mc- 
ild  &  Jones.  Seattle,  Wash.;  (R)  A.  H.  Zane  &  Co..  North 
ma.  Wash.;  (S)  Washington  Paving  Co..  Tacoma.  Wash.; 
S.    XiiRMILE,    Seattle,    Wash.,     (awarded    contract).      The 

bids  were  as  follows: 


STATE  HIGHWAYS,  OLYMPIA,  WASH 


Inland  Empire  Higbwa 


C 


D 


1.25 


0.01 
50  00 
.50  00 
0  30 
0  10 
3.00 
5.00 
8.00 
12  00 
11  00 

(i  06 
ii  06 
i)  25 

n   in 

30.00 

ii  15 

ii  ;,ii 

3  00 

I  60 

ii  .'ii 

n  30 

ii  in 

ii  50 

0  70 

1  20 

2  oo 
:i  no 
n  ;,n 
n  7.'. 
1  25 

■  ,iu 

ii  05 


SO  23 

0.50 


1  50 
0.23 


$0  25 

0  85 

1  30 
0  25 


0 .  50         0  85 


0.02 
50.00 
100.00 
0.20 
0.02 
0  90 
2  50 
5.00 
[2  mi 
11.00 


Ii)  cu  yd.  common  excavation,  including 

ll  of  400  ft.,  per  cu  yd.  $0  31 

rock   excavation,    including    haul    of 

•ft.,  per  cu.yd.  0  75 
rock  excavation,  including  haul  oi  400 

per  cu.yd 2.50 

non  borrow,  including  haul  of  400  ft  . 

cu.yd ...  0  31 
rock  borrow,  including  haul  of  400  fl  , 

cu.yd. 0.75 

00  cu.yd.   overhaul   on   any   of  above 

per  100  ft 0.01 

clearing 20  00 

■  grubbing 25.00 

[in . ft    standard  guard  rail 0. 15 

en  wire,  per  sq.ft 0.02 

,  per  cu.yd. 3  00 

yd    rip  rap  hand  placed 5.00 

li   masonry  per  cu.yd 12.00 

nciete,  1st  class 15.00 

u.vd   concrete,  2nd  class             13.00 

and  structural  shapes  in  place, 

n  05 

lb    steel  reinforcing  bars  in  place  n   05 

i  *<|.ft 0  05 

rail  i»  place,  per  lin.ft o  75 

er    and    planking    in    place,    including 

k.-»  and  bolts,  per  M    ft.  b.m  25  on 

iling  driven,  above  cut-,, IT,  per  lin.ft  1    (hi 

iling  driven,  below  cut-off,  per  lin.ft  1    00 

rs,  per  lin.ft 1  IX) 

rete  gutters,  per  lin.ft.  1.20 

IS  tile  drains  in  place,  4-in.,  per  lin.ft.  0  J."> 

is  tile  drains  in  place,  6-in  .  per  I'm  ft.  "   in 

IS  tile  drain-  in  place.  8-in  .  per  111,  ft.  0    50 

concrete  pipe  it,  place,  8-in  ,  per  lin.ft  0  55 

ll    plain  concrete  pipe  in  place,  U-in  .  1   25 

rift    plain  concrete  pipe  in  place.  lH-in,  '-'  IK) 

OOncrete  pipe  in  placi  .  24  in  .  pel  lin  ft  3  ml 

concrete  pipe  in  place,  30-in  .  per  lin.ft.  .'>  nn 

pip,-  ,„  place,  S-it,   .  pel    lit,  ll  'I    till 

iii  .  per  lu,  li  I    25 

led  tile  i ■  in  placi  ,   18-in  ,  per  In,  ll  -'   00 

,',„    ii,  place.  21-in  .  per  lin  tl 

'I  l,t,  It      nde  surfacing  0    -''i 
Concrete   arch   at    Mill   Creek 

cilierete,    per  CU.yd.  ...  U 

-  ■523,002    $22,756    $25,774 


(I  05 
ii  05 
o  08 

n  nn 


0.20 
0  06 
2.75 
3  25 

11  00 
13  50 

12  50 

ii  075 
n  06 

n  11 


30.00 

39  (Hi 

0  60 

n  2d 

n   75 

n  tn 

1    50 

1  90 

1    4(1 

1    7M 

0   15 

0  25 

ii  22 

m  30 

0  25 

0   10 

,,  90 

1   26 

1   55 

1   .-,o 

1.85 

2  25 

J     Ml 

3  no 

;;  58 

n  50 

n  nn 

II  75 

1  25 

1    50 

2     MM 

2  50 

:t  (Hi 

0    MS 

n  in 

20  mm       i  i  60       i:,  nn 


CONTH  \<   I    PRICES 

onrrrtr   RrlilKf     Lyoni     Falls,    N     \       Rids    were    received 

17  bj    Duncan   W    Peck.  Supt     I'ub    Wks.,   Albany.   I on 

. - r ■  r ■  > -    a    relnfon  Etc    In  Idpe    ovei     the    Black    and 

.i  |, vo        i  '.,11s.    from   i  A  i    Lunfci    £    Itemli  k,    I'.nf 

y      (B)   John    Young,   Syracuse,   N.   v.;    (C)    Prank    M. 
Brockport,   N    Y      The   Men,   bids   were  as   followi 


III      lllillll.l   ,    LYONS  FALLS.    N      \ 


itig 

tliitimi  pil 


ll  \.|    Hi    I  el  ii 

I, I.,  I 

en  id       el  nn 

•  III r, 

in  It    railing 

'U.vd    third  • 

1 


Inforood  


.  t,p  rap 

lira  (lump 

nip      ii,,,i 


I   50 

1    .,1 

I  60 

I,    'i 

0       'I 

1  .   |0 

12  -'."• 

1    i     MM 

7    7.'. 

7    60 

ii  hi., 

ii  088 

•  00 



1   75 

II  .111 

n  .in 

n  80 

1     (HI 

1    (HI 

1  00 

•      .11 

600  nn 

inn  im 

..nn   nn 

300  00 

1000  00 

1200  no 

'limn  tin 

D  •'» 

$43,313 

McCLELLAX  PASS  HIGHWAY 
Enumclaw  to  Mt.  Rainier  National  Park 


35,500  cu.yd.  common  excavation,  including 

haul  of  400  ft.  

4,600  cu.vd.  loose  rock  excavation,  including 

haul  of  400  ft. 
5500  cu.vd.  solid  rock  excavation,  including 

haul  of  400  ft 

Common  borrow,  including  haul  of  400  ft., 

per  cu.yd. 
Loose  rock  borrow,  including  haul  of  400  ft., 

per  cu.yd 

10,000  cu.vd.  overhaul  on  any  of  above  ma- 
terials, per  100  ft., 

48  acres  clearing  

26  acres  grubbing  

Rip  rap  loose,  per  cu.yd 

Rip  rap  handplaced,  per  cu.yd 

710  cu.yd.  slope  wall  

Rubble  masonry,  per  cu.yd 

Concrete  1st  class,  per  cu.yd  

70  cu.yd.  concrete,  2nd  class     

Steel  I-beams  and  structural  shapes  in  place, 

per  lb 

Steel  reinforcing  bars  in  place,  per  lb 

Expanded  metal  in  place,  per  sq.ft 

Chicken  wire  in  place,  per  sq.ft.    

Pipe  rail  in  place,  per  lin.ft. 

1100  lin.ft.   guard   rail   in   place,    including 

spikes  and  bolts 

Timber  and  plank  in  place,  including  spikes 

and  bolts  per  M.  ft.  b.m 

Fir  piliDg  driven,  above  cut-off,  per  lin.ft. 
Fir  piling  driven,  below  cut-off,  per  lin.ft. 
Cedar  piling  driven,  above  cut-off,  per  lin.ft. 
Cedar  piling  driven,  below  cut-off,  per  lin.ft. 

Logs  for  cribbing  in  place,  per  lin.ft 

Logs  for  culverts  in  place,  per  lin.ft 

Porous  tile  drains  in  place,  4-in.,  per  lin.ft. ,  . 
Porous  tile  drains  in  place,  6-in.,  per  lin.ft. .  . 
Porous  tile  drains  in  place,  8-in.,  per  lin.ft. .  . 
Plain  concrete  pipe  in  place,  8-in.,  per  lin.ft. 
570  lin.ft.  plain  concrete  pipe  in  place,  12-in., 
500  Hn.ft.  plain  concrete  pipe  in  place,  18-in 
70  lin.ft.  plain  concrete  pipe  in  place,  24-in.. 
.30  lin.ft.  plain  concrete  pipe  in  place,  30-in. . 
Reinforced  concrete  pipe  in  place,  36-in.,  per 

lin.ft 

Vitrified  tile  pipe  in  place,  8-in.,  per  lin.ft 
Vitrified  tile  pipe  in  place,  12-in.,  per  lin.ft. 
Vitrified  tile  pipe  in  place,  18-in.,  per  lin.ft. 
Vitrified  tile  pipe  in  place,  24-in,  pri  Im  n 
18,700  lin.ft  side  surfacing 
16  ft     concrete  arch-station    ~AA  -  2n   dump 


$0.44 
0.60 


SO. 39       $0.35 
0.60         0.50 


$0.35 
0.40 


um)  . 


IS  ft.  concrete  arch-station  541  -+00  (lump 

sum) ....... 

30  ft.  concrete  arch-station  756  •  25  (lump 

aum) 
30  ft    timber  bridge  (alternate)  stati 

25  (lump  sum) 
60  fl    concrete  arch  station  ,69    I    50  (lump 

sum)     

60  it    timber  bridge  (alternate)  station  769 

+50  (lump  sum) 
Extra  concrete,  per  cu  yd.  

Totals  baaed  on  timber  bridges 

Totals  based  mi  ci.iutiM.-  bridi:.--. 


0  02 

m  02 

0  02 

0  02 

160  00 

198  00 

200  00 

175  00 

200.00 

125  00 

■inn  nn 

150  00 

2.00 

1  00 

1.50 

1   00 

3.00 

3  00 

3.00 

2.00 

4.00 

3.00 

3.00 

2  50 

8.00 

12  00 

S.80 

11   00 

15  no 

14   00 

14.20 

14  00 

14.00 

12  00 

13  65 

12  00 

0.07 

0   10 

0.08 

0   10 

0.07 

0.07 

0.08 

0.10 
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The  Marquette  Cement  Manufacturing  Co.,  Marquette 
Bldg.,  Chicago,  111.,  will  build  at  its  own  expense  a  modern 
concrete  road  on  Shippingsport  Hill,  La  Salle,  111.  The  esti- 
mated  cost    .,1    tins   improvement    will    be   between   $14,000  and 

panj     proposes    to    cut    down     the    pn 
1  l"  ,     grade     which,    considering     the    poor    condition     o 
road,   makes   it   almost   Impossible   tor  travel      The   full    width 
of  the   road   will    he   concreted    from    the   Shippingsport    B 
hi    the    Conwaj     farm,   about    one    mile.       This    pavement    wis' 
c lect    wi'ii   the   La    Salle  Oglesbj    Concrete   Highway. 

Slxtj    tniiii. i    -I    timber,    st   of   it    white  and   yellow 

I i,  and    12,000  cedar  poles  ar fered   for  sale   by   the  Go^ 

ernment.     The    timber    now     covers   about    5000    acres    on    thi 
Kanlksu    forest    reservatli  rlesl    Lake,    Idaho 

which   close  June   l.  Bhoutd   be   made  to  the   Forest   Set 
the  Department   of  Agriculture,   Washington,   i>    C 

lit  IL.DINGS — i  Continued) 

+Venlce,  Calif.  The  contract  for  the  erection  of  a  group  ol 
polytechnic  high  Bchool  buildings  at  Venice,  ims  been  awarded 
to  J  l'  IDKINSON,  stun  Bldg.,  ;it  (130.932  C.  ll  Russet, 
Co.,  Union  League  Bldg1.,  ai  e  th< 

Montreal.  One.     Qauthlet   S    Dauost    Irchs.,   Montreal  Que., 

u  ill    i i\ e    bldi     >  ent   building   to    be 

erected  at  Mont  real     The  estimated  co 

Montreal,  One.     Ki.is  are  being   received  by  Bogle  S    D 
Archs.,  BO  st    Francis  St.,   for  the  constructlln  ,.t'  a   bank   and 
office  bulldlni  he  Bank   of  Toronto,   Montreal 


Ottawa,  on).     .1 

,Oth       Mi  t,  nlf     St 


a    i:«  •  ittawa, 

M    Jacke 
90,000. 


Medicine    Rat,  Vita,     Plnni     havi                           red     b;      \ 

I  »lck  liiMi.n,     \  met  cant  lie 

building   to  be  i  tlmated  cost 
Ih    1236,000 

\  anconver.  n.  c.     Thi    McHIll 

■       Mill  \  \         • 

+  \  I,  I. .rlii.    II.    <   .       Tl.. 

linn    I"  •  n    nw  .it,l.  ,1     to     i  1   \  i   \      r.K,  is  .    :it 
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79,500  cu.yd.   common   excavation   including  haul   of 

400  ft.,  per  cu.yd 

Loose  rock  excavation,  including  haul  of  400  ft.,  per 

cu.yd 

43,600  cu.yd.  solid  rock  excavation,  including  haul  of 

400  ft.,  per  cu.yd 

Common  borrow,  including  haul  of  400  ft.,  per  cu.yd. 
Loose  rock  borrow,  including  haul  of  400  ft.,  per  cu.yd. 
Overhaul  on  any  of  above  materials,  per  each  inn  ft  , 

per  cu.yd 

25  acre  clearing 

15  acre  grubbing 

Rip  rap,  loose,  per  cu.yd. 

Rip  rap,  hand  placed,  per  cu.yd. 

2S00  cu.yd.  slope  wall 

185  cu.yd.  rubble  masonry 

Concrete,  1st  class,  per  cu.yd. 

Concrete,  2nd  class,  per  cu.yd. 

2800  lb  steel  I  beams  and  structural  ;hapes  in  place 

Steel  reinforcing  bars  in  place,  per  I 

Expanded  metal  in  place,  per  sq.ft. 

Chickenwire  in  place,  per  sq.ft. 

Pipe  rail  in  place,  per  lin.ft. 

tio2n  lin.ft.  guard  rail  in  place,  including  spikes  and  bolts 

6520  lin.ft.  peeled  guard  rail  in  place,  including  spikes 

and  bolts ■  ■  ■ 

70   M.    b.m.   timber  and   planking   in   place,   including 

spikes  and  bolts 

440  lin.ft.  logs  for  cribbing  in  place.    . 
Logs  for  culverts  in  place,  per  lin.ft. 
Porous  tile  drains  in  place,  4-in.,  per  lin.ft 
i  place,  6-ii 
i  place,  S-ii 


Porous  tile  drains 
Porous  tile  drains 
Plain  concrete  pipe 
Plain  concrete  pipe  in 
Plain  concrete  pipe  in 
Plain  concrete  pipe  in 
Plain  concrete  pipe  in 
Vitrified  tile  pipe  in  pla 
Vitrified  tUe  pipe  in  pi 
Vitrified  tile  pipe 
Vitrified  tile  pipe 


Side  surfacing,  per  lin.ft. 
Grouted  paving,  per  sq.yd. 


per  lin 
per  lin.ft, 

8-in.,  per  lin.ft. 
12-in.,  per  lin.ft 
18-in..  per  lin.ft 
24-in  ,  per  lin  ft 
30-in.,  per  lin.ft 
q..  per  lin.ft. 
!-in..  per  lin.ft. 
place,  18-in.,  per  lin.ft 
place,  24-in.,  per  lin.ft 
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CONTRACT    PUKES 

Concrete  Abutments,  Cumberland  Kiver — Nashville.  Tenn. 
were  received  Feb.  25  by  Maj.  H.  Burgess.  Engrs.  Corps, 
U.  S.  A.,  at  Nashville,  for  building  concrete  abutments  in  the 
Cumberland  River,  from  (A)  Mansfield  Engineering  Co., 
Indianapolis.  Ind.:  (B)  Mason  &  Hanger  Co.,  Lexington,  Ky.; 
(C)  C  B.  Wilson  Co.,  Nashvile;  (B)  Wardrep  Construction 
Co.,  Beattyville,  Ky.:  (E)  Foy-Proctor  Co.,  Nashville;  (F) 
Meacbam  Contracting  Co..  Hopkinsville,  Ky.  The  item  bids 
is  follows: 

r.,.(i:in       \nrTMi:XTS.     CUMBERLAND     RIVER,     NASHVILLE 
TENN, 


.V.,""!  "i  yd    "urth  ezei 
ion  mi  v<l   rock  eicavatii 
.1   .  mbankmenl 
oeretc 
100  ■  'i  ill   puddling 

.  yd    rip  rap 

oe  filling 
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1     (HI 
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I     ,n 

:i  .".ii 

2  20 

.  90 

3  5i> 

I  go 

2  60 

IS, (KM)  cu.yd.  earth  excavation 
100  cu.yd.  rock  excavation 
3000  cu.yd.  embankment. 

1800  cu.yd.  concrete 

100  cu.yd.  puddling 

50  lin.ft.  test  holes 

4500  cu.yd.  rip  rap 

4500  cu.yd.  stone  filling      . 

Totals  


tion $0.70       $0.75 

-4 .  (HI         3  OO 

0.30         0  50 

$0 .  60 
4.00 
0.40 
7   SO 
2.00 
1.00 
2.00 
2.40 

$0.75 
3.00 
0.50 
o  -•o 
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11 

1 
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5.40         4.50 

$66,010    $45,950 

CONTRACT  PRICES 

$44,090 

$55,785 

181, 

Mai 


186,378    170,840    183,736    180,682 


i  in,.,.  - — Great  Falls,  Mont. — Bids  were  recei 
bv  the  United  Stales  Reclamation  Service  for  metal  tiuines 
sheets  delivered  t.o.b.,  (b)  rods  delivered  f.o.b.,  from  (, 
Hess  Flume  Co..  Denver,  Colo.:  (a)  Canton.  Ohio;  tin  Job 
111.;  IB)  Coast  Culvert  *  Flume  Co..  Portland.  Ore,,  (a)  B 
(b)  Schedules  1-4,  Missoula,  Mont.;  Schedule  ,r>,  Malta,  Men 
Schedule     fi.     Tampico,     Mont.;      (C)      llinman     Hydraulic    Ml 

I  '(i       I  ,.  us  ei  ,    Colo.,    la  I    ami    (I n\  el  .    <  'olo   .    I  D)    I  luluth  O 

rugating  K  Rooting  Co.,  Duluth.  Minn.,  (a)  and  (1,)  I  ml  I 
Minn.;  (E)  Klauer  Mfg.  Co..  Dubuque.  Iowa,  (a)  and  ( 
Dubuque,  Iowa:  (F)  Carlson-L,usk  Hardware  Co.,  Ltd.,  Boi 
Idaho,  ia  i  and  (b)  Qary,  l ml.  The  Item  bids  wer 
1 , ,  w  s : 
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(The  Government  of  Panama,  says  "The  Canal  Record"  of 
Hi.  11,  has  just  let  the  contract  for  the  construction  of  a 
n  row  gage,  3-ft.,  steam  railway,  to  extend  from  Pedregal  to 
Bnuete,  a  distance  of  32  miles.  A  branch  from  David  to  Lu 
B  sepicion,  20  miles  long,  brings  the  total  mileage  up 
m32.  Pedregal-  is  on  the  coast,  while  Boquete,  the  further 
blninus,    is    inland,    4000   ft.,   above   sealevel. 

Construction  work  will  begin  almost  immediately  and 
By  200  men  will  be  employed.  It  is  hoped  that  most  of 
Hse  can  be  drawn  from  the  army  of  European  laborers  now 
bug  gradually  relinquished  by  the  Canal  Commission  as  the 
H  al  construction  draws  to  a  close.  The  Government  of 
pi.ama  intends  later  to  offer  these  men  inducements  to 
n|>nize    in    the    territory    through     which     the     railway    will 

Ipne  of  the  deciding  factors  in  this  undertaking  was  the 
Inability  of  cheap  equipment  and  material,  which  will  be 
p  chased  from  the  retired  and  surplus  supplies  of  the 
fcimian  Canal  Commission.  The  total  cost  will  be  approxi- 
n  ely    $1, 600,000,    to   be   paid    in    bonds   of   the   Government    of 

II  ill  ikon  Bros.,  17  Battery  Place,  New  York,  X.  Y.,  en- 
led  in  structural-steel  production  for  all  kinds  of  con- 
iction  work,  has  issued  its  first  annual  report  since  its 
rganization.  Last  December  the  company  acquired,  by 
chase,  all  of  the  properties  and  assets  of  the  old  company 
the  same  name,  excepting  only  the  cash  in  the  hands 
the  trustees  and  the  accounts  receivable. 
The  old  company  had  been  unable  to  meet  the  sinking- 
d  payment  and  interest  on  its  first  mortgage  bonds, 
ch  became  due  Feb.  1,  1913.  Receivers  were  appointed 
)  continued  in  office  until  Jan.  10,  when  trustees  were  ap- 
ited.  The  business  was  continued  during  the  year,  though 
h  some  difficulties,  on  account  of  the  reluctance  of  the 
rts  to  permit  of  new  contracts  being  taken  on.  During 
period  work  was  secured  in  eighteen  different  states  and 
foreign  countries.  The  output  of  the  shops  "was  nearly 
00   tons. 

(r+Dnni — Nepaug  Reservoir,  Hartford.  Conn. — Bids  were  re- 
•ed  Mar.  9  by  the  Board  of  Water  Commissioners  for 
tract  No.  5,  constructing  an  earth  dam  for  the  Nepaug 
ervoir,  from  (A)  FRED  T.  LET  &  CO.,  Springfield.  Mass., 
arded  contract);  (B)  Maryland  Dredging  &  Construc- 
:  Co.,  Baltimore.  Md.:  (C)  Blakeslee  &  Sons.  New  Haven: 
J.  F.  Cogan  &  Co..  Woolworth  Bldg..  New  York,  N.  Y.:  (E) 
brook,  Cabot  &  Rollins  Corporation,  Boston,  Mass.;  (F) 
th  &  Flinn,  Ltd..  Pittsburgh.  Penn.;  (G)  Rvan-Unm.ick 
82  Church  St..  New  Haven;  (H)  T.  Stewart  &  Son  Co.. 
•ton,  Mass.;  (I)  Carter  Construction  Co.,  42  Broadway, 
,  York,  N.  Y.;  (J)  P.  J.  Carlin  Construction  Co..  16  East 
St..  New  York.  N.  Y.;  (K)  Snare  &  Triest  Co..  Woolworth 
I  New  York,  N.  Y. ;  (L)  Winston  &  Co.,  Brown's  Station, 
'.;  (M)  Hanscom  Construction  Co.,  70  Kilby  St.,  Boston, 
i.      The   item    bids   were   as   follows: 


The  National  Railway  Appliances  Association  gave  its 
usual  exhibition  of  railway  material  and  appliances  on  the  oc- 
casion of  the  annual  meeting  of  the  American  Railwav  En- 
gineering Association,  held  in  the  Coliseum,  Chicago.  111.,  on 
Mar.  17.  On  the  same  date,  the  Appliances  Association  held 
its  annual  meeting.  The  following  new  officers  were  elected 
for  the  coming  year;  president,  N.  M.  Hench,  of  the  Carnegie 
Steel  Co.;  vice-presidents.  P.  M.  Moore:  C.  W.  Kellv,  of  the 
Kelly-Derby  Co.,   secretary,   Bruce  V.   Crandall.    Chicago,   111. 


George  Hills  has  resigned  as  president  of  the  Welding- 
Materials  Co..  30  Church  St..  New  York,  N.  Y.  Since  then 
he  has  been  appointed  general  sales  agent  of  the  Siemund 
Wenzel  Electric  Welding  Co.,  30  Church  St..  New  York,  N.  Y. 


A  comprehensive  report  on  the  municipal  operation  of 
public  utilities  in  British  cities  has  been  prepared  by  Consul 
Hulsted  at  Birmingham.  England.  It  covers  street  rail- 
ways, gas  and  electric  lighting,  water  supply,  marketing 
facilities,  etc.  The  rates  of  the  various  municipal  enter- 
prises in  the  cities  of  England  and  Wales  are  shown,  to- 
gether with  profits  and  losses.  Gas  is  supplied  at  rates  vary- 
ing from  26  to  S7c.  per  1000  cu.ft.  Electricity  for  lighting 
purposes  costs  from  5%  to  12c.  per  kw.  hr.  Some  of  the  enter- 
prises show  such  substantial  profits  that  the  tax  rates  are 
considerably'  reduced. 

The  report  has  been  printed  as  House  Document  No.  710, 
and   copies  may  be  obtained   free  of  charge. 


Sheet-Steel  Piling — The  use  of  steel-sheet  piling,  according 
to  Duncan  W.  Peck,  Superintendent  of  Public  Works  of  the 
state  of  New  York,  was  largely  responsible  for  the  main- 
tenance  of  navigation    on    the   state    canals    during    1913. 

Had  not  the  banks  of  the  canal  bi  •  n  protected  by  the 
driving  of  steel-sheet  piling,  navigation  on  the  canal  between 
Lockport  and  Rochester  could  not  have  been  maintained  with- 
out serious  frequent  and  costly  leaks  and  breaks. 

The  Pittshurgh-Des  Moines  Steel  Co.,  formerly-  known  as 
the  Des  Moines  Bridge  &  Iron  Co.,  has  opened  an  office  at  SO 
Church  St.,  New  York,  N.  Y.,  from  which  will  be  directed  all 
the  firm's  export  trade  and  its  business  in  the  Atlantic  Coast 
states  north  of  Virginia  and  in  eastern  Canada.  J.  E.  O'Learv. 
constructing    engineer,   will    be    in    charge    of   this   neyv    center. 

The  firm  has  two  plants;  one  in  Des  Moines,  Iowa,  and  an- 
other in  Pittsburgh,  Penn.  Its  specialty  is  elevated  steel 
water    tanks    and    standpipes. 

The  Isthmian  Canal  Commission  has  placed  an  order  witl 
the  Ingersoll-Rand  Co.,  New  York.  X.  V..  for  three  largt 
direct  connected,  electrically  driven  air  compressors  of  the  du- 
plex type,  embodying  the  new  Ingersoll-Rogler  valve.  The 
combined  capacity  of  these  units  will  be  10.000  cu.ft.  All  will 
be  permanently  installed  in  the  Balboa  shops,  to  supply  air 
for  general  repair  work  in  the  shops  and  on  the  new  dry- 
dock. 


DAM,    XEPAXG   RESERVOIR,  HARTFORD,  COXX. 
Contract  Xo.  .5 
A  B  C  D  E  F  G  II  I  .!  K  I.  M 

$175.00  J100.00  $17-i.00  $100,00  $150.00  $150.00  $200. no  $250  on  $250  00 $1200.00  $100  mi  $200  00  $200  00 
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xi  cu.yd.   rock  excavation,  blasting  per- 

tted  ... . . 

cu.yd.  rock  excavation,  without  blasting 

sq.yd.  special  preparation,  rock  surfaces 
i.yd    refilling  r% r , ,  1  embanking  at  dam 
irface  dressing  and  grassing 
yd.    cyclopean    masonry 

cu.yd    mass  concrete,  f'lav*  A 

cu.yd   mass  concrete,  Class  H 
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State  Highway  Improvements 

BIDS  OPENED  .MARCH   27,  1914.  Albany,  N.  T. 

NOTICE  TO  CONTRACTORS— State  of  New  York — Office  of 
the  State  Commission  of  Highways,  Albany,  N.  Y. — Pursuant 
to  the  provisions  of  Chapter  30,  Laws  of  1909,  as  amended  by 
Chapter  646,  Laws  of  1911,  and  Chapter  SO.  Laws  of  1913, 
sealed  proposals  will  be  received  by  the  undersigned  at  their 
office,  No.  55  Lancaster  Street,  Albany,  N.  Y..  at  1  o'clock  P.M. 
on  Friday,  the  27th  day  of  March,  1914,  for  the  improvement 
of    the    following    highways: 


County 


Chemung  <fc 
Schuyler 
Delaware 


Delaware  & 
i  iteego 

Dutchess 
Erie 


Herkimer    | 

'  'li-  Ida  J 

Herkimer 
Jefferson 
*  Innge 

I  irl.-an- 

Si.  Lawrence 

8t,  Lawrence 

Bchenectady 
Schoharie 


Rd.  No.  Name 

1146  Watervliet  City:     3rd  Ave. 

1169  Chautauqua  Lake-l't    5 

5452  Irving-Silver  Cri-.-k 

5434  Mayvill.-Westfield 

.".132  Horseheads-Cayuta 

5450  HalcottsviUe-Roxbury 

5456  Hancock-Easf  Branch,  Pt.  1 

5246  Hancock-Easl  Branch,  Pt.  2 

5459  Hoxburv-Orand  Gorge 

5455     Davenport  Center-Oneonta 

5338-A  Windsor-Deposit 

5460  Wassaic-Dover  Plains-Pawling  Town   I.ii 

Pt.  1 
5317     East-Aurora-Holland,  Pt    1 
Bast  Aurora-Holland,  Pt.  2 

1090      Baianac  I.ak.-I.ak.-  Clear  Junction.  Pt     1 
;.!>.-     (  I,  it-  ,>,L-  c    i  Imti.n  Co.  Line 
5462     .  lairo-Windham,  Pi    2 

5465     West  Win&eld-Bridgewater 

i  darville 
1 11-.     Cap.   \  incent-Watertown,  Pt.  1 
.■.21H-A  Middletown-Bloomingburg 

.".lis     All.ion  Village:     \\  •  -t  and  Bast  Av.-nnes 

1126      Caiit..ii-1'iirrepont 
.'.167      Ma—t,  i   '- 

.tia-llittl,  Mills 

'  U,  .  Kichmnndville 
M.-.7  B|....iMinrl.nii;-M..i.lic.  II...  I'l  2 
I  167  I  'i'l  "ii  \  illan.-Saw  Mill  Ki 

Ro  id 

Bridge-Purdy-Croton  Falls 
5324   \   Dundee  P. 


91  i    -II  (  II  [CATIONS 


Approx. 

Length 
0.1S 
11.61 
3.53 


6.91 
6.50 
5  66 


4  35 
4.66 
2   14 


ii  18 
I  S4 
.,   15 


The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

Proposals  for  each  contract  must  be  presented  in  a  separate 
sealed  envelope  endorsed  on  the  outside  with  the  number 
the  highway  or  repair  contract  for  which  the  propos 
made.  Each  proposal  must  be  accompanied  by  a  draft  or  cer- 
tified check  issued  by  a  national  or  State  bank  in  good  credit 
within  the  State,  and  payable  at  sight  to  the  order  of  tht 
State  Commission  of  Highways  for  an  amount  equal  to  at 
least  five  per  cent,  of  the  amount  of  the  proposal  which  sue! 
draft    or   check   accompanies. 

This  draft  or  check  will  be  held  by  the  Commission  unti 
the   contract  and   bond   are   duly  executed. 

The  successful  bidder  will  be  required  to  give  a  bond  foi! 
fifty  per  cent,  of  the  amount  of  the  contract,  such  bond  to  b. 
executed  by  a  surety  company  to  be  approved  by  the  Com 
mission,  or  a  bond  secured  by  the  deposit  of  collateral  securl 
ties  to  be  approved  by  the  Commission. 

The  right  is  reserved  to  reject  any  or  all  bids. 

JOHN  N.  CARLISLE, 

Commissioner. 

R.    K.    FULLER, 
Secretary. 


Contractors 


f  Man 


BIDS   OPENED   APRIL    17.    1914. 
for    the    construction    of    Section    No.    1    of    Routes    Nos 
3S,    a    part    of    the    Seventh    Avenue-Lexin^tmi    Av.nin 
Transit    Railroad. 

A  two-track  underground  railroad  in  the  Borough  of  Man 
hattan,  the  westerly  track  extending  from  a  point  about  4 
feet  south  and  the  easterly  track  about  305  feel  smith 
northerly  building  line  of  Battery  Place,  through  Hatte 
Park  and  Greenwich  Street  t..  about  70  feet  south  of  Vea 
Street. 

Write  or  call  concerning   form  ol   contract,  plans  and  si.<- 
Hcatlons. 

PUBLIC  SERVICE   COMMISSION    FOR   THE    FIRST   PlSTKIi 
i;.t    X  ,:  ..an    Strei  t,  New    York    <"i 


REPAIR 


Sale  of  Road  Outfit 
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PRICE    CHAMiES    AND    THE    BUSINESS    OITLOOK 

To  borrow  a  phrase  from  the  administration,  business  is 
iratchfuliy  waiting.  No  real  improvement  is  discernible.  It 
s  true  that  from  here  and  there  comes  information  that 
nills  have  started  up,  new  companies  have  been  organized, 
<r  that  there  are  increases  in  working  forces,  but  at  the 
ame  time  other  reports  are  authenticated  that  retrenchment 
,  under  way  elsewhere.  That  business  ought  to  improve 
annot  be  gainsaid.  There  seems  to  be  money  enough,  and 
nly  the  attitude  of  business  men  is  to  take  the  risk,  but 
rith  so  many  uncertainties  over  hanging,  no  one  wants  to 
ake  the  forward  step.  This  is  especially  true  of  some  of  the 
irger  corporations,  and  the  position  of  leading  men  in  the 
teel  trade,  such  as  Mr.  Schwab  and  Mr.  Topping,  may  be 
aken  as  the  attitude  of  other  men  of  large  caliber. 

Public  improvements  are  going  forward  at  a  rapid  rate  in 
mum  parts  of  the  country,  but  are  seriously  retarded  in 
thers.  In  New  England,  conditions  are  especially  dull.  Not 
,or   a    decade    has    there    been    such    retrenchment    in    this   sec- 

f  the  country  as  in  the   last  year,   and   fear  is  prevalent 

Ii  the  minds  of  business  men  there,  while  the  investor  scarce- 
\y  knows  which  way  to  turn.  In  Ohio  and  Indiana,  repairing 
he  flood  damage  of  last  year  is  going  forward  at  a  rapid 
it<\  and  public  improvements  are  large.  Construction  work 
i  Ohio  this  year  will  be  especially  active.  In  the  South,  a 
dr  degree  of  construction  is  under  way  all  over  the  country, 
i  the  Northwest  similar  conditions  prevail,  and  except  for  a 
iw  cities  where  extravagance  has  run  unparalleled,  there  is 
'  '  t  of  a  great  deal  of  work.  In  New  York,  the  new 
lapid  Transit  is  responsible  for  much  construction  work, 
ml  the  completion  of  the  subways  will  mean  much  new 
uilding.  That  the  city  if  New  York  is  overbuilt  is  only 
artially  true.  Most  of  it  will  have  to  be  rebuilt,  and  will 
e  in  the  next  ten  years  In  Philadelphia,  it  is  probable 
lat  some  scheme  of  rapid   transit  will  be  put  forward. 

The  steel  trade  is  not  as  active  as  a  month  ago.  The 
last-furnace  output  is  perhaps  Tin.  of  capacity,  while  the 
Igot-steel   output   is   nearer   7.".',        New    orders   have    not    been 

imlng    in    at    the   same    rate    as    : jnih    ago.      In   the   line   of 

tru,  tural  steel,  there  has  been  a  great  deal  of  activity; 
hile  shops  are  endeavoring  to  get  :i  profit  and  some  very 
IW  prices  have  been  named,  still  the  volume  of  business  is 
ormal. 

Manufacturers  of  cement  in  the  Mi. Idle  West  have  again 
'I  quotations,  and  in  New  York  the  market  is  steady. 
hen  is  not  likely  to  lie  any  serious  overproduction  of  ce- 
lent   this   yea  r. 

Financial    conditions    are    good,    and    except     tor    hesitancy, 

ue    to   politics    in    foreign    countries,    there    has    been   a    steady 

ement.      Funds   are    accumulating    in    the    rnit.-.l    States 

Inil    it    would    not    l.e   at   all   surprising    if   interest    rates    should 

ply    reduced    wit  Inn    t  he    j  ea  i 

The  outlook  for  agriculture,  although  the  seed  is  not  yet 
i  the  ground,  is  better  than  it  lias  been  for  .i  decade  This 
,  because  a   heavy  blanket   of  snow   has  covered   the   Eastern 

tales,    and     while    crops    will     go     into    tin      ground     hit''    in     the 

■  rin:'.    there    has    been    siithei.ii t    moisture    tor    their   proper 
rowtn      Not   in   several    yean     has   there   been   anything    like 

lure  of  this  year.     Moreover,   farm   laboi    can   he  had 
antageouslj    this    j  ea  r    i  ha  n    bel  on 
Railroad     Improvements    are     being     curtailed    us    much    as 
The    Pennsylvania    has   announced   that,   as   the   re- 
in   "i    heavy    snow    storms,    it     will     bury    some    of    its    tele 
raph    wires,    but    this    is    not    an    especially    expensive    Job,    and 

irtallicut    i      made   by   this   road   in    varlou     othei    bt  inches. 
ittlng  of   the  dividends  of  one   of   the  subsldlarie:    o 

.   simply  shows  licit   the  railroad     h  i        bi  i  n  pay- 

I H    up    to   the    limit,    ami    when    anv    unfavorable    ac- 

dent     ballpens,     it      results     in     curtailment.        Tin        maj      ha\. 

■  in.    .  ii.  .1    ,,,,   n,e   deliberation    oi    tin     [nterstati    Commerce 
bmmlsslon   In   the  matter  ol    Its  adjusting  rates.  The  Southern 

"  HI'      ha:      let    a    c  oritraet     for    the    building    ol      nl,        0I     lini 

the   Northwest,  ami   a    few    ii i    road   Improvements   have 

■en     hum, .nice, |.       Not     in    a     number    .,1     years    have    there    been 
•  few    railway   Improvements   under-    way    as   a  I    present 

The   elect  rlflcal  Ion    of    .  hot  r    I I 

IBlr,  ,1     with     vigor.       The     Norfolk     S      Western     la    :ul,    in 

Metrical    •  in  ii   j    on    Itr unl Ii    Irlcts;    t  he    I'cnnsj  1  i 

»  ■  ■  mi    Hiibui  Ln I.    out    Ide   of   Philadelphia    will 

.    the    SI      I'aul     has    decided     to    change    111,,    motive 

iwi-r  over  the  mountain: II  in    I    u  lllc  has  called 

der   the  question   ol    the   i 

on    of    Its    Selkirk     t  nun.  1 

I   Uniting   r. .>.), i.  in   Philadelphia     Thi     I  id 

MSS      Wlllcll       U  e,  ,         |„      I,,,,        I I'X        I  I  I     i     ,  I 

UBhlii.    IVnn..   Ho'    ,,  i     'mn,! hi,     ,,ti,.,    ,,,,     —...mi. 

ith pected    to   Inl 

Kbnslve    municipal    Improvemeiil       i.,l     i,.. 

MO     Up  it      in  Inn,  I  Ion  The      small. •!'      loan. 

,1    b\     a    r, -rerun, luu,    vote 
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Entirely  too  much  concern  has  been  felt  by  state  and  mu- 
nicipal authorities  in  the  East  over  unemployed  labor.  A 
popular  hysteria  has  been  roused  by  those  who  believe,  or 
pretend  to  believe,  that  there  are  more  unemployed  men  than 
usual.  This  is  partially  so,  but  New  York  City,  on  account 
ot  the  widespread  charity  doled  out,  some  of  it  by  news- 
paper organizations  that  ought  to  know  better,  has  become 
a  Mecca  to  every  man  who  wants  to  eat  and  not  work.  New 
York  has  had  more  than  its  share  of  that  class  in  the  past 
but  this  winter  they  have  been  coming  in  droves  \  scheme 
to  transfer  some  of  the  unemployed  from  New  York  to  the 
farming  districts  had  little  effect  because  the  men  wanted 
soft  jobs,  short  hours  and  especially  a  way  to  get  to  the  main 
street   of  some   large   town   every   night. 

Railroads  have  been  curtailing,  it  is  true.  The  Pennsyl- 
vania has  dismissed  a  number  of  men  and  has  a  number  of 
others  on  part  time.  The  president  of  the  Lackawanna  has 
announced  that  not  as  many  men  will  be  taken  on  in  the 
spring  as  usual.  This,  however,  may  be  subject  to  revision 
later.  Strikes  have  been  infrequent.  Laborers  on  the  capitol 
job  at  Jefferson  City,  Mo.,  walked  out  because  thev  could 
work  only  eight  hours  a  day  at  20c.  an  hour,  but  their  places 
were  quickly  filled.  For  most  rough  labor  $1.7.")  is  the  go- 
ing rate.  Whether  it  will  last  through  the  year  or  not  is 
another   question. 

Emigation  figures  show  that,  while  steerage  passengers 
coming  to  this  country  are  fewer  than  a  year  ago.  at  the  same 
time  more  people  are  leaving  the  country  in  the  steerage  than 
last  year. 

CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone — The  Hudson  River  stone  crushing  plants 
did  not  resume  operations  until  the  last  ol  March.  The  late 
season  has  retarded  all  kinds  of  construction  work  but  the 
probabilities  are  that  there  will  be  a  rush  of  work  when  the 
season  opens.  Trices  are  nominal  and  l'i-in.  stone  is  90c.co> 
$1;  %-in.  is  95c.@$1.10.  These  quotations'  are  for  full  cargo 
lots  of  500  cu.yd.  delivered  along  side  of  dock.  New  \rork  or 
Brooklyn,  in  Boston,  stone  sells  at  :>uc.  per  cu.yd.  at  quarry, 
the  freight  rate  to  Boston   being  about    inc.    per   ton. 

Simii  and  Gravel  -Shippers  of  sand  will  be  unable  to  catch 
up  with  their  hack  orders  for  several  weeks.  The  demand 
throughout    the    summer    will    probably    severely     ta\     their 

Shipping    facilities. 

Sand    is    nominall}     quoted    at     50c.    per    cu.vd. 

Gravel    is    Arm   at    j  -  I    pel    cu  ■  d  .    except    for   subway 

'  i   which   is  $1.1 5. 

These  quotations  are  toi  lull  cargo  lots  of  500  cu.yd.  de- 
livered alongside  of  dock.   New  York. 

CEMENT,    I. nil:    WD    BRICK 

Portland  Cement-  A  further  advance  in  the  price  of  ce- 
ment In  the  West  brings  the  quotation  to  a  higher  figure  than 

that    ruling   a    year    ago.      At    Chicago    an    advance    Of    10c.    was 

mad.-  and  advances  wen-  made   her  cities      in   New  Y'ork, 

the   market    Is  steady   and,   except    for   the   excursion    mti 
realm   of  cut    prices  by   one  or  two  of   the   smaller  producers, 

'      held    firm       It    is    generally    conceded    thai    any    mor, 
i. ii      to  obtain   business   by  cut    prices   will   result    In   a   gen- 
eral   war   on    the    part    of    manufacturers    which    might 
an    open    markel    tor   some    weeks    to   coin,-       The   attitude   of 
the   larger   producers   is   fair  profits   tor  all.     Should     inj    mill 
try    lo    take    more    than    its    share    of    business    there    will     bl 
Cut   In   prices  which    will   cause   tro 

lii  some  quarters  there  Is  a  feel  I  dvance  of 
5c,  per  hhl  may  be  made.  Quotations,  however,  arc  un- 
ed  at  $l.r,s  per  bbl.  foi  deliver]  within  lighterage 
limits  in  New  Y..i  h.  which  Is  equivalent  to  t  i  16,  Jet  sj  City, 
and  95c,  per  bbl.  In  bulk  at  the  mill  In  the  West  prices  have 
advanced.  The  quotations  gi\.n  below  do  not  Include  an  al- 
low.-  .-  of    10c,   tor  bags  returned;   t.o.b.,   not    Including   pack- 
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week  in  March — the  brick  makers  decided  to  make  a  clean 
up.  Thev  did.  Brick  sold  at  $5.50®  6,  compared  with  $6@6.50 
a  year  ago.  Prices  will  probably  he  cheaper  than  last 
year. 

IROX     VXD    STEEL 

piB  Iron — The  volume  of  business  booked  during  March 
was  a  distinct  disappointment.  Early  in  March  it  was  be- 
lieved that  the  market  would  broaden  out,  particularly  as 
the  output  of  iron  during  February  amounted  to  1,890,000 
tons  or  practically  the  same  as  that  of  January,  a  month 
with  three  more  days.  When  the  report  of  the  unfilled  orders 
of  the  Steel  Corporation  came  out,  and  it  was  shown  that  these 
orders  had  increased  more  than  400,000  tons  during  the 
month,  additional  optimism  was  evident.  But  there  has  been 
practicallv  no  buying  since  the  opening  of  the  month.  Con- 
sumers have  iron  enough  on  hand  or  contracted  for,  to  tide 
them  over  for  the  present  and  they  are  not  even  testing  the 
market  for  future  deliveries.  An  interesting  transaction 
during  the  month  was  the  purchase  of  some  15,000  tons  of 
foundry  iron  for  Nova  Scotia,  to  be  reshipped,  as  cast-iron  pipe 
to  Italy.  There  seems  to  be  a  more  or  less  well  defined 
movement  on  the  part  of  blast  furnace  interests  to  force 
the  price  of  pig  iron  higher,  but  their  efforts  have  not  been 
very  successful.  „  ,,  .    . 

Quotations   for   lots   of   100   tons   and    over    from    the   points 
named    are    as    follows:      Cincinnati.    Southern    Foundry    No.    _, 
$14   to  $14.50;  Northern  Foundry  No.  2,   $14.75  to  $15.2o;  North 
en.    Foundry   No.    3,    $14.50    to    $14.75.      In    New    York    Northern 
Foundry  No".  2  X  is  $14.75   to  $15.25;  No.  2  plain,  $14.50  to  $14.(5. 
■    n  iron  in  New  York   sold  at  $15  to  $15.25   for  No.   2.     1" 
Chicago  Northern   Foundry  No.   2  is    $14.25   to  $14.(5;  Northern 
v    No.     3,     $14.75     to     $15.25.       In     Pittsburgh,     bessemer 
sells   at   $14.90,    a    decline    of    25c.    and    basic   at    $13.90.      These 
quotations    include    the    90c.    freight    rate    from    the    valley    to- 
ugh.     In    Birmingham,    Southern    Foundry    No.    2   is   $11 
to    $11.25,    and    in    some   cases   $10.75    can    be    done. 

Steel    Roils — Business    is    exceedingly    quiet.      None    of    the 

lines  have    bought   anything  like   the   material   they   will 

i     (or  this    ve.u.    nor  has   the  usual  amount  of  light  rails 

•        It    is    believed    that    some    of   the    large   systems 

must   buy  their  rails   in   the  near  future. 

rations  are  as   follows  for  lots  of  500   tons  or  over,   but 
When    only  a   few    tons   are   purchased   somewhat   higher   prices 
are    demanded:       Stan. la  id     sections     of    bessemer     rails,     $2S; 
earth    rails,    $30.      These    quotations    being    f.o.b.    Pitts- 
burgh.     Girder    rails    in    30-ft.    lengths    are    $36.40    per    gross 
ton.     and     in     60-ft     lengths,     $38.40,     both     f.o.b.     New     York. 
quotations    f.o.b.    Pittsburgh    for   large   lots   are   as   fol- 
25    to    45    lb.    sections.    1.25c.    per    lb.;    16    to    2o    lb.    sec- 
1.30c;    12    and    ii    lb.,    1.35c;    8   and    10   lb.,    1.40c.   all   in 
d   lots  f.o.b.  Pittsburgh.     In  New  York,  relaying  rails  are 
quoted   at  $21.50   to  $22.   an<l   in  Chicago,  $24. 

-;riicturnl  Materials     A  slight   increase  over  last  month  has 
sown  in  tl structural  material,  this,  how- 
ever,   was    at                         i  lam    quarters.      The    call    tor 

building    shapes    w;                           bul    most    orders    required    only 
,    sired   orders  were  placed,   one 
Kahn    Bide.,   New    York,  N.   v.,   and   the  other 
.     Bell    Telephone    Bldg.,    Pittsburgh,     Penn.,    requiring 
triking    ordei    during    the   month 
i   the  Memphis  bridge,   requiring    17, I  tons  ol   structu- 
ral   .i                                                       ii"     ni'i'i dies.      The    Jerome 

Bion,  involvln  ■    I  i, tons  has  been  placed. 

believed   that   the   work   of   fabricating    thi     materia]    for 
i   be  'list  r  ibuted  among   i  ■ 

Co;    building  si  ructures  «  ere  pli d 

petition    between    fabricators    is    snil 
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per     foot    at 


Diaui-  Galvan- 

eter  Black         ized 

%-in 2.36  3.35 

1-in 3.4S  4.94 

Hi-in 4.70  6.6S 

lV4-in 5.63  7.95 

2-in 7.60  10.75 

2%-in 12.60  17.30 

3-in 16.45  23.00 

4-in 23.05  32.70 

Ca.it  Iron  I'ipe — A  revision  in  quotations  in  the  South  seems 
to    have    brought    business,    and    foundries    in    the    P.irinn 
district    report    a    very    fair    run    of    orders    mostly    for    small 
lots.      Quotations    are    $1    per    ton    cheaper    than    last     n 
In    the    Middle   West    there    has   been    a    reduction    of   about  $] 
per    ton    for    the    small    sizes    in    the    Chicago    market    and    50c 
for    16-in.     and     over,     and     several     small     orders     have    been, 
placed.      The   largest   order    in   prospect   is   10.000    tons   for   I  ic 
troit.     About  9000  tons  of  27-in.  pipe  for  the  city  of  Rochestci 
went  at  the  comparatively  low  figure  of  $21.90  per  net   to 
livered;    the    smaller    sizes    at    $22.      Quotations    in    New    Yorkl 
show   little  change  and   the   business    seems   to  be   larger  than1 
in    the   West.      Competition    continues    keen    and    all    the    foun- 
dries are  aggressively  going  for  business.      Quotations  are  as! 
follows: 

Chicago.  4-in.,  $28;  6  to  12  in.,  $24:  16  in.  and  upward, 

Birmingham,   Ala.,    4    in.,    $24;    6    in.   and    upward,    $19.      1 

New    York.    N.    Y .,    $22    to    $23    for   6    in. 

These  prices  are  ali  per  net  ton  of  2000  lb. 

Gas  pipe   is  $1   per  ton   higher   in   all   markets. 

Plates — The  advance  in  the  price  of  plates  which  wasi 
noted  last  month  proved  to  be  of  short  duration  and  sincei 
then  sales  have  been  made  at  1.15c,  Pittsburgh.  Few  car 
orders  have  been  placed  and  no  large  contracts  for  steel 
pipe  are  in  prospect.  The  quotation  is  1.15c,  base  Pittsburgh. 
Gages  under  %  in.,  to  and  including  %  in.,  are  1.25c;  under 
...  but  not  including  No.  .S,  are  1.30c  Plates  in  New  Y'ork 
are  held  at  1.31c  In  Chicago  mill  deliveries  are  1.28c,  and1 
from    store    1.65c 

Sheets — Business  is  not  as  active  as  it  was  a  month  ago. 
Mills  around  the  Pittsburgh  district  are  operating  between 
60  and  75';*  of  capacity  and  there  are  not  sufficient  orders  onl 
the  books  of  manufacturers  to  keep  them  going  for  aim 
length  of  time  even  at  this  rate.  Prices  are  fairly  well  main- 
tained, but  the  market  lacks  snap.  Jobbers  in  New  York, 
report  less  activity  than  a  month  ago,  but  then  they  ^q^flfl 
fairly  optimistic.  The  largest  consumption  of  sheets  seems  to 
be   in    the   West. 

The    following   quotations    are    current    for   large    lots    f.o.b. 
Pittsburgh,    and    small    lots    from    store    Chicago: 

, c-iii  -;  per  pound J 

Carload  lots,  Pittsburgh   Small  lots,  Chicaeol 

Nos.  Black  Gal\  piaok  Galv. 

10   and    11 1.65  2  00  2.25  2.80' 

12     1.65  2.10  2.30 

13  and     11 1.70  2  in  2.90 

15   and   16 1.75  2.25  2  15  3.0i 

17    to    21    1.80  2  M  2.55  3.1 

22    and    2  4 1.S5  2.65  2.60  3.S0 

25  and   26 1.90  2.70  2.66  3.15 

27     1 .95  2.75  2.70  S.r.i 

28     2.00  3.00  2.75 

30    2.10  3  30  3.15 

Freight  Rales — The  freight   rates  on   finished-steel   prOdaH 
iiom    the     Pittsburgh     District,    Including    plates,    structural 

hi S,    merchant    Steel    and    iron    liars,    pip.-    fittings,    plain    aril 

galvanized  wire,  nails,  riv.  ts.  spil-.s  and  bolts  (in  k.ga). 
Black    slnrts    (except    planished),    .ham.    ilc,    aia-    as    follows,   In 

c.ius  per  Km  lb.;  Albany,  Hi:  PniTalo,  11;  Boston,  is.  Paltl- 
more,    ii'    .    Canandalgua     13'        Cleveland,    in;    Columbus,    II, 

Cincinnati.     15.     Clio,,:-'      IV     l>.   ii\.i.    Colo.     s5  '  .  ;     llarrlsbufll 

ic  ,  Louisville,  18;  New  York.  16;  Norfolk.  2n;  Philadelphia 
16;    Rochester,    11%;    Rich ml.   2i>.  Seiaiil.m.    15;  Si.    Louis.  23 

ii1 

Switch   Points     The   following  prices  arc   named    f.o.b    a] 
for  Bwiteh   points   In   Iota   of  ti  n   or   more   pairs:   for  no-ill.   mil 
i"  ii     points,   $16.26     16   ii     points,   $17. no:   for  70-lb    rail,   lo-ft 

"I  II         l-li       polnti        525       I'm      SO-lb      rail      10-  n      point* 

$26.60;  16-ft,  points,  $27  75.  for  90-lh  rail  prt.r.o  ah  of  ih- 
above  are  furnished  wiiii  three  rods.  ,  \..|.i  iho  lo-rt.  point' 
foi    60     or    ro  lb    i  ill,   in  hleh   have  only   two 

Plllna  Steel  Sheet      i ntlnuos  active,  nnd  ai I 

for     1600    Ions    ,,l     si I     steel    lillinr     I'm     w.nk     in    Toronto    HI" 

i      placi  -I       Trade   In    thli     line    i      i  in     in  obtest    of   urn 
"f   the   heavlei    finlshc luct     and   ,%,.,i    indie: n   is  fo. 

loo. 

Coke      \      tend;     Ii i   In    the    output    of   coke    hni     H 

11  WCOll     limine     the     mould       ind     fin     th' 

■  ■  '    ■  ndlns   Mnrch   i  G  the  otitnui  in  i  lo    m   and  low  <-i   Con 

nellsvllle  i ,      i i ,,,,,     .  .    „  m,    ;,m  nan  i,,i. 

Prices    allow     lllllc    ,1 -c.     I'm  Mac ,j<(.    heaN 

ted  at  $1  to      i   m    i nnl     I, m    i,,,    del .,      later  I" 

to      ' icii      I.-,,,    r:1  in     ■  i i  , . ,1  niiir 

'I"'    price     Is     mn  I,  I     |o         '  ,     , 

an\  lOl  v     In     Id.  no ,-n i,,    Ih,. 

•■■■•■     mi  lew    or   Mo     i i  .ii.  ,i      i ,  ,i  ,    ,,i      ,,i  a    , ,,  i 

'  I  oh  il.lv    will    have    lei        lull ■    II 

Rivets       'I'lo  .  .         ■   il  I, .ml      ,-l,  on-, 

and      r,n      l.nl  l,,n     I,,    i.l         l.i.l,,,,l      rlvt  I     ,      170,  PIIIhIiui 

I  Coin      itafl 

Thai 

pi  '      ' ml      f.o.b       I'H  l     bill  i   Ii 
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d  Materials — The  picking  up  of  business  observed  in  all 
"ers  a  month  ago  was  short-lived  and  dealers  in  scrap  are 
lg  it  extremely  difficult  to  dispose  of  any  quantity  of  ma- 
I.  Prices  are  more  or  less  nominal,  but  for  the  most 
are  tending  toward  lower  levels.  Quotations  per  gross 
<>.b.  New  York  are  as  follows: 

v-melting   steel    scrap    $S.75  to  $9.25 

i    and    flues     S.50  to    9.00 

railroad    wrought    11.00  to  11.50 

I    plate    S.50  to    9.00 

•able   castings    S.00  to    S.50 

machinery   cast    11.50  to  12.00 

vard   wrought  long    n.25  to    9.75 

ight    turnings    6.00  to    6.50 

Chicago  business  is  just  as  unsatisfactory  as  anywhere 
and  railroads  are  making  liberal  offers  of  scrap.  It 
[1  not  be  surprising  if  the  market  there  should  be  over- 
ed  very  shortly.     Quotations  are  as  follows: 

Per   gross   ton 

y-melting   steel   scrap    $9.75  to  $10.00 

Per   net  ton 

railroad    wrought    8.75  to    $9. 25 

railroad   wrought    S.00  to       S.50 

[    cast    scrap     10.25  to    10.7& 

and    flues    6.75  to       7.25 

•ultural   malleable    8.25  to       8.75 

oad  malleable   9.00  to      9.50 

Pittsburgh  the  market  is  weaker  and  the  demand  is 
ed.      Quotations   per   gross   ton    are    as    follows: 

v-melting  steel  scrap $12.00  to  -  I  2.25 

)lling   rails    13.00  to    13.25 

y    cast    scrap     11.50  to    11.75 

ai    wheels    11.25  to    11.50 

ine  shop  turnings    S.00  to       8.25 

oad    malleable    11.00  to    11.25 

esrl    Shapes — In    the    jobbing    trade    prices   are   well    main- 
JL      For  small  lots  from  warehouse,  New  York  quotations 
Lows: 

Cents 
■  d    Iron.  Per  lb. 

I7,    In.,   round   and   square 1.90 

to    !   in.  x  %   to   1   in 1.90 

t..    1    In.    X    'i    i"     ;     in 2.10 

irs    3.40 

rdened   bar  iron 3.20 

st.-.  I 

to  3   in.,   round   and   square 1.90 

.    8    in.    x    •■»    t.i    1    in 1.96 

'    6    in.    x     i.,     and            in 2.05 

and     )J     in 2.00 

ids — 1%    to  6x  ,;•    in.    to   No.   8 2.20 

Beams  and  channels — 3  t "  15  in 1.95 

1   In    \    'i    in.   and   larger    1.96 

I  In.    x  In.    and    ft    in 2.40 

I I  t..   2ft    In.   x    ft    m 2.16 

In     ■.         in    and  thicker 2.05 

in    2.15 

to    i  ' ,    In    x    ft    in 2.20 

\    ',    in 2.10 

■   to   2%   X     |       in 2.20 

I    in     and    largei 2.10 

Sph-nl   Riveted   Pipe      Prl.  i        Thi     fol- 

vlng   quotations    are    f.o.b.    factory,    freight    equalized    with 

being    flgur.  .i      I  ol    50,    10    and    1 0 

>m  list.     These  are   for  orders*  amounting   to  e  ppi  ..xlmately 
For  large  orders,   prli  p    i    by    12ft    to   20%. 

Nel    pi  li  .     pi  i    100   ft 
Win,   bolted    i. .hits  completi 


.  1 

Thlckm  ss 

1. 

Bll  IliiliL-lial 

. 

«  ii 

4 

18 

I 

is 

■ 

18 

7 

18 

i 

18 

I 

18 

0 

1  1 

1 

11 

-• 

14 

•1 

1  1 

1 

14 

'. 

14 

I 

14 

12 

12 

I  : 

1 

18 

1 

10 

1 

in 

I 

10 

•M  ..I.     In    |,i  : 

;.    li 


PI 

(19 

In 
76 

38 

10 

:::: 

06 

87 

58 

4  3 

17 

50 

00 

86 

43 

71 

20 

S3 

7', 

89 

6! 

88 

11 

ll.v 

HI 

117 

5! 

167 

4i 

188 

78 



4t 

92 
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20 

801 

32 
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81 

1 

i  heav 

Asphalted 

71  .us 
76.67 
vi.  IS 
i 
I (  6 . El 
114.89 

175.!.:, 

i 

810    64 

i 


Qa  I  \ ,.  ii- 

880.74 

37    1  I 
49.78 

■   ,   QO 

1 i 

1  18   30 

■ 

161    98 

37ii    7V 
130   0  i 


ai   ....  i .  ipoi 


«  "  i       I  ■  hh    activity    Is    apparent    nl    the    mill 
Mills    are     ii 

i'i .h   roii ow* 

to    |ol,bi  ps,    In   ...  load  ...   re- 

•     i"  t     b.,    f.o.b     Plttabui    h       In 


Chicago,   plain    wire   is  $1.58,   painted   barbed   wire,    $1.7S,   and 
galvanized    barbed    wire,    $2.10. 

Xails — Trade  is  quiet  but  prices  are  sieady.  The  lowest 
quotation,  $1.60  base,  Pittsburgh,  is  only  made  to  the  largest 
consumers.  To  retailers,  in  less  than  carload  lots,  the  price 
is  $1.75  for  wire  nails,  cut  nails  are  $1.70.  In  New  York  wire 
nails  from  store  are  $2<S2.05,  and  cut  nails  are  $1.95<fi2.  In 
Chicago,  wire  nails  are  $1.93.  All  of  these  quotations  are  per 
keg  of  100  lb. 


Chain — Prices  are   steadv 
These   prices  are    per  100   lb., 


and   without   change,   as   follows, 
f.o.b.    Pittsburgh: 


$7.50 


•"'- 


and     &     in 3.00 

and     \i    in 2.90 

and     a     in 2.80 

%     in...  3.4U  %     and     {?     in 2.70 

ft     in 3.20  1    to    lft     in 2.60 

EXTRAS    TO    ABOVE    LIST    PER    100    POUNDS 
For  BB  For  BBB 

is  -in.   and    ft -in $1.50  $2.00 

ft-in.    and    larger 1.25  1.75 

REINFORCING    MATERIALS 

Bars.  Concrete  Reinforcing — A  very  good  volume  of  busi- 
ness is  ruling  m  bars,  but  on  account  of  a  general  slump  in 
the  market,  prices  are  from  5  to  10  points  lower  than  last 
month.      Quotations   are   as  follows: 

Mill  Shipments 
Pittsburgh 


■•■,  -in. 

and 

larger 

1.20 

%-in 

1.25 

ft-in 

1.40 

%-in. 

1.50 

1.70 
1.70 

2.10 
2.35 


2.30 
2.30 
2.45 
2.75 


Triangle  Mesh — Business  is  fair  and  there  are  manv  live 
prospects  which  indicate  a  decided  improvement  later  in  the 
year.      Quotations   are    without    change   as    follows: 


PRICE  PER  100  SQ.FT. 

, Plain  material , 

Less  than 
car  lots 
Carload        and  over 
lots  10,01 

$1    .... 
i    80  'i    97 

|    63  I     .  . 

0    19  0.60 


Carload 

lots 
$1.12 


vanized , 

Less  than 
car  lots 
and  over 

$1.34 
1.00 


Cross  sec. 
area    per        Car 
ft.  width  1 

0.102  $1 

a 
0    058  " 

0.041  0 

0.170  1 

0.142  1, 

0.124  1 

11.110  1 

0   085  0 

0.066  I' 

0 
0.261  2 

0.225  2 

0    196  1 

•  i    I  it.  1 

1 

0 
0.3o0  3 

3 
0.283  2 

,i    208  2 

n.151  1 

a    101  1 

s    mat.  rial    is   made    in    regular   widths  of    Is.    22.    26     SO, 
i    ami    58    In.      Stan. laid    Lengths    In    ro 
nd   600   ft. 


0.97 

1    16 

3.!' 5 

1    68 

3.33 

4.113 

2.9  7 

3  .  5  1 

2.27 

1.72 

i   06 

1.23 

1.46 

ntnl   barb, 
ers.    In     i-arln 
these     quotations    i 


MET  LXS 

copper     During    the    first    pari    of    the    month    the 
market    was   dull,    little    business    being    transacted.      Toward 
the   middle   of  the   month    the   eagerness   of   producers   t"   sell 
in  ought    mi    somi    activity.      Bj    Ma  r.   17,  b 
brisk   that   an  advance   In   p   Ices  »..s   warranted.     One 
the  producers  brought  up  theii    prices  and  business  in  eli 

lytic  it ii in      i  Oc.  basis.     A  week  later  th 

firmly    fixed,      Exports    have  be.  ]  that    all    pn 

re la    have    been    bro    et        Du  March    14,898    tons    was 

i   is  8470  tons  i ■•■  than  was  exported  dur- 

i  i  rch,    i '.'  1 3,    the    pi  mark    In    . 

stocks  are   now    126,000,000   lb.   which   is   11,0 
lb.    less    ill. iii   a    month   ago.      in   Bplte   ot    the   heavy    exports, 

the  visible  stocks  in   Europe  ai ilj    i :. lb.,  almo 

00    lb,    less   than   a    month 

Lead  \  fair  am. unit  ..f  business,  both  export  and  home, 
lias  been  done  In  lead  during  the  month,  but  li  was  not  ol 
the  sorl  t..  stiffen  prices.  The  actlvttj  was  brought  about  bv 
the  anxtetj    of  pi  iducers. 

.  d  i  hei  t  of  i 

id    1 II    liiaintain..l    .it     I.    .    \. w     Y.nK.    but    on 

Mi  i     26   i  lie   in  Ice  droppei  «  hei .-   it    ha 

n.  e. 

■Belter     Llttli    has   hap] .i    In    tiiis   Bectlon   of   the 

i, ninth,    the    quotations    being    about    the 
Ve«    Yoi  i..     K\  en   thai  Is  met  civ    nom 

I  a. 1 1   i. ii   i  n.        Is 

Tin  'rile  heavy  buying  of  tin  by  \merli  en  re- 
pot ted  last    nth  began  to  I    II  ol         rl            M                PI 

enernl   Im- 
m  i-..   how  ever,  that  eked  up  very 

far  ahead  nnd  that  demand  must  s I 
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\  I  ii  mi  in  ii  in — Current  is  now  being  delivered  to  the  new 
$1  000,000  plant  of  the  Aluminum  Company  of  America,  at 
Maryville,  Tenn.  No.  1  ingots  of  aluminum  are  held  at  1S@) 
19c.  "per   lb. 

Copper  Sheets — The  price  is  without  change  at  20c.  per 
pound    base. 

Copper  Wire — The  base   price,  f.o.b.   mill,  is  15%@16y2c. 

Miscellaneous  Metals — Business  has  been  dull  and  no  large 
orders  are  now  in  prospect.  Prices  have  moved  within  narrow 
limits  and  most  of  them  are  without  change.  Revised  quota- 
tions are  as  follows:  Per  lb. 

Bismuth   $225 

Brass  tubes,  iron-pipe  sizes: 

%-in. H 

%-    to    3-in i% 

3%-in !20 

4-ln ,rv 

Brass  rods iZ& 

Brass  sheets ■ £2  /2 

Solder,  half  and  half  guaranteed £» 

Zinc  sheets   • u?# 

Manganese    bronze    rods    '•i™ 

Copper  sheets,  base   ,1J* 

Old  Metals — The  heavier  forms  of  brass  are  in  better  de- 
mand at  higher  prices  hut  lead  is  lower.  Dealers  are  buying 
at    the    following    prices: 

Cents 

Copper,  heavy  and  crucible jq'no 

Copper,    heavy   and   wire j° ■%„ 

Copper,    light   and    bottoms 8  25 

Brass,   heavy    7'00 

Brass,   light    1150 

Heavy   machine   composition    97  5 

Composition  turnings   „e0 

Lead,   heavy    3'25 

Lead,  tea   375 

Zinc    scrap    

Cl.AV    PRODI  CTS 

Sewer  Pipe — Trade  is  stationary,   but    the  outlook   is   fairly 
good  arid  trade  is  expected   to  revive  in   the  near  future.     Dis- 
counts are   repeated  from   last   month   as   1..  lows:      I i   to Ji-Uu. 
27    to    30-in ,    62 % ;    30    to    36-in.,    57%.      At    tnese    01s 
"net  prices  per  foot  in  New  York  are  as  follows: 

SEWBH    PIPE,    PER    FOOT 


Delivered 

N.    V 

3  In      J0.075 

1  In 0.075 

5  in 0.12 

'»■;-. 

0165 

0.24 

12    it. 0.30 

I  -    in                    -  -      O.405 
is    in 0.57 


Delivered 

Size  N.    Y. 

20    in $0,675 

22    in 0.90 

22    in 0.90 

24   in 0.975 

27    in 0.171 

30    in 2.10 

33    in 2.70 

36    in 3.00 


Pine   Lining*     Prices  are   firmer   and    while   the   demand   is 

,    p.,,.,.    the   dli nl    "'    7'''    '"""    list   is   wel1   maintained. 

I    1  rices  per  foot  are  as  folio ivs: 


Weight     Prici 

in  Hi.       per  ft. 


Weight    I 'rice 
in  lb.     per  ft. 


4ttx8%-in.    ...  14 

4'/iXl3      -in 20 

7x7      -In.  ...  15 

-in...  28 


$0,102 

11. 1  1  6 
0.13 


In 45 

12xl3-ln 45 

in ■•' 

in 7.r, 


0.26 

$0,246 

0.377 

,i   18 


•  I ,„   -lii.  to   an   oversight     thi    1 1    hollow 

1     ,",.-N",.v 

thi    1 '   "i   shipment    being    Perth 

Quo- 


Tiona  $2.50  per  bbl.  is  quoted.  Mercer  black  Newcastle  and 
Corning  are  $2.  California  oils  are  as  follows:  Coalings, 
light,  65c;  heavy,  35c;  Los  Angeles,  light,  $1;  Los  Angeles, 
heavv,  0.1c.     Kansas  and  Oklahoma  are  quoted  at  $1. 

No  changes  have  been  made  in  the  quotations  for  refined 
products,  auto  naptha  in  wood  being  quoted  at  20c.  but  to 
garages  in  steel  barrels  16c  Kerosene  from  tank  wagon  de- 
livery in  New  York  is  9c  Fuel  oil  f.o.b.  cars  Philadelphia  and 
New  York  harbor  is  4c 

Linseed  Oil — Prices  have  advanced  and  city  raw  is  54  to 
55c  per  gal.  Boiled  oil  is  held  at  the  usual  advance  of  le 
per  gal.  over  raw.  The  advance  is  only  partially  due  to  the 
market  for  raw  material  as  flaxseed  in  Duluth  is  quote.l  at 
the  practically  unchanged  price  of  $1.60,  the  principal  reason 
being  the  good   demand   for  oil. 

Spirits  Turpentine — Prices  are  slightly  higher  than  last 
month  at  49c  New  York.  In  Savannah  quotations  show  more 
of  an  advance,  and  the  market  there  is  quoted  at  47c  The 
demand  is  not  especially   large. 

Cnrbolineum — This  preservative  is  sold  in  lots  of  one  01 
more  barrels  at  80c.  per  gal.  f.o.b.  New  York.  In  half  barrels 
of  25  and  34  gal.,  the  price  is  85c.  per  gal.  f.o.b.  New  York. 

MISCELLANEOUS 

Explosives — Dynamite  of  the  kind  generally  used  by  eon- 
tractors  is  approximately  11  (5)  13c.  per  lb.,  f.o.b.  facto.. v.  I* 
ton  lots.  Blasting  powder,  classified  as  "soda"  grade,  is  soli 
at  $1.20@1.40  per  keg  of  25  lb.  in  lots  of  10.000  lb. 

Exploders,    per    hundred,    are    sold   at   the    following    prices: 
4  ft.    $3.60:   6    ft.,    $4.10;    S   ft.    $4.60;    10   ft..    $5.10;    12   ft..    $5.60; 
16    ft.,    $6.60;     20    ft.,    $7.50;    25    ft..    $9.40;    30    ft.,    $12; 
$14.60. 

Caps   in  lots  of  10.000   are  $7@S  per  thousand. 

Blasting  machines  for  10  holes  are  $12;  25  holes,  $20;  5C 
holes,   $40;    100   holes,   $60. 

Chain  Belting — Prices  continue  unchanged.  Quotation 
are  as  follows:  From  3  hp.  to  10  hp..  30-in.  centers  complel 
with  two  sprockets.  $7<f<>S  per  horsepower.  From  10  hp 
hp  36-in.  centers  complete.  $5(36  per  horsepower.  Fur  2! 
hp  to  100  hp.,  56-in.  centers  complete.  $4@5  per  horsepower 
From  100  hp.  to  500  hp.,  72-in.  centers  complete,  $3r-i  I  pel 
horsepower. 

Telegraph  Wire — The  demand  for  telegraph  wire  has  bei  1 
fair.  For  lots  of  fair  size,  the  wire  measured  in  Birmin8 
ham  wire  gage,  prices  are  as  follows:  "Extra  Best."  Not 
6  to  9.  4%c;  Nos.  10  and  11.  iV>c:  No.  12.  4%c;  No.  14.  5V4e 
"Best  Best"  Nos.  6  to  9,  3%c;  Nos.  10  and  11.  3%c:  No.  12 
3^c;  No.  14,  4c.  Actual  freight  is  allowed  from  Trenton 
N.  J.,  where   it  does  not  exceed   25c   per  100  lb. 

Lighterage  Limits— The  free  delivery  or  "Lighteragf 
Limits"  in  New  York  City  are  as  follows:  In  Manhattan 
from  a  point  opposite  the  Fort  Lee  ferry,  south  along  thi 
Hudson  River  around  the  Battery  and  north  along  the  Easi 
and  Harlem  Rivers  to  the  Jerome  Ave.  Bridge  at  155th  St 
In  New  Jersey,  south  from  Fort  Lee  ferry  to  Bayonne  CltJ 
ooints  on  the  north  and  east  shores  at  Staten  Island,  bi 
Bridge  Creek  (Arlington)  and  Clifton,  both  inclusive,  ani 
ncluding  Elm  Park.  Erastina  and  Shooters  Island.  In  B 
lyn.  from  69th  St.,  Bay  Ridge,  north  to  Pot  Cove,  Astoria 
Long   Island   City. 

\shestos — Asbestos  building  felt  and  sheathing  in  lei 
than  ton  lots  is  3%c.  per  lb.  for  the  light,  weighing  from  • 
to  3n  lb.  per  100  sq.ft.:  le.  per  lb.  is  charged  for  the  heavv 
weighing  from  45  to  56  lb.  per  sq.ft. 

Millboard  is  made  in  standard  sheets.  40x40  in.,  and  11x4 
from  2  to  27  lb.  per  sheet.  The  net  price  in  100-lb.  lots  is  5c 
per  lb. 

Asbestos  wood,  used  for  flreprooflng,  ventilators  and  smnl  • 
jacks,   comes  in   sheets.   36xlS   In..    42x4S   in     and    12x96   in       Tl 
prices  per  sheet,   f.o.b.  factory,  in  New   Knglnnd.  are  as  follow 


Thi 
H-i 


Prici    pel    Monk 


Size 

4xl2xl2-ln 

6xl2xl2-lr, 0.084 

Xxl2x12-ln 0  102 

10x12x12-ln 

12xl2xl2-ln 0.18 


[ntei  lor 
bioi 


2x12x12-ln 0.041 

In "  nis 

0.052 

6xl2xl2-ln 

12-lU 0.096 

Thi    b<    t  jn  oi.  ,.i 


11,,. .tint'  Tile      P  "|v 

.,, 

1  ' '       N 

M  •    be    had   at 

bli     foi    '  rhesi 

rl  ... 

.,r    the    French    and    81 
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Rallwaj     Ties     Some     ol     the     largest     consumers    of    mil 
road    ties   hold    to    the   opinion    that    the   no  buvlng  will   develoi 

until    the    rate   derision    Ii     iti iiurod.      In    the   meantime   QUO 

(Milium  are   mori     ni    le        nominal,   but    are   .1:     follows-      7\9  Ii 
1  It     6    In..    S2   rents      6x9    In     l>\     S    ft.,    7X   rents;    6\*;    In,   h 

s    ft.,    72    cents.      Tin:  ,•    are    for    yellow     plno    ties,    f.o.b,    Nst 
Vi.ik. 

Rubber     Prices   continued    to   rllmb   and   storks   are   Inrgei 
The  demand    is   limited,    mil   nnl\    from  roiiHlimrrs   In   the   Pnltl 
but     from    abrond        I'p    River    Pain    due    Is    quot 

n  I-,     up    Rlvci     P 'on  inn   nl     .  1  .,  is,        1  'nncho    Tt  :>  11    I 

r,  .1  11 ,         Vbslrnn    1  ubbi  -       how  nl    111  nrtli  nllv    no   rhnni 
noted     il     '      rent       foi     the    1  nl    and    blnrli    C01 

1  II  Id..    .       M    ■ lull      Hill     Ion  I II  I-     PI  lees    ;,,■,.    :is    folio,,  \lllo 

inol.ll.     tin        1  '  ■•      1 Ic   tin         '    ,     lo     :.         olid    tires,    \      ' 

i   i  ■     lis    .       '    .       tO   ll         inii.s     inl ,     16    lo    I7e 

Hull    Production      I' report    ol    the    Americas.    Iron   I 

illon,   Ihi    prodii.  1 1    ■  1,  ,  1   r  .ii     1.0    |91J 

■  ind    tol  '  i    ol      1,502,  /'  (I    1  ,,1,         Thin    Is    nn     

1919    ol     174,   si    torn  .    01  Ol     this    production,    It    wl 

,      I  Ii    .  I      I  lo    1  ,       ,.   .    1  p     1001  ,       I  I,-,,,      I  |,|  ,,,.      ||,„  pell 

ii-  •  1 1  ii    1  ..ii  '    rolled     is    11 1 nei     rails,    1  h«    In 

■    iii"   1,.  in.    nun  .    ii.  .  n 
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*  Denotes    work    advertised    in    ENGINEERING   NEWS. 
+   Denotes     contract     awarded.        The     names     of     bidders 


iwarded     contracts     are     set     in     CAPITALS. 


RAILW   US 

New  Jersey — Lehigh  Valley  R.R. — This  company  plans  to 
spend  about  $3, 000,000  for  its  proposed  terminal  in  the  Morris 
Canal  Basin  area  of  Jersey  City,  N.  J.  E.  E.  Ashby,  New 
York,    is   Ch.    Engr. 

Virginia — Greensboro,  Northern  &  Atlantic  Ry. — This  com- 
pany has  completed  surveys  for  the  construction  of  its  pro- 
posed line  from  Lynchburg,  Va.,  to  Durham,  N.  C.  Walter 
Btshabaugh,  Charlottesville.  Va.,   is  Ch.  Engr. 

North  Carolina — Greensboro,  Northern  &  Atlantic  Ry. — 
■iee  item  under  Virginia. 

South  Carolina — Charleston  &  Western  Carolina  Ry. — This 
SOmpany  will  soon  start  work  on  its  proposed  terminals  at 
inderson,  S.  C,  The  grading  work  will  be  done  by  the  com- 
pany's forces.  A.  H.  Porter,  Augusta,  Ga.,  is  Engr.  Roadway. 
Georgia — Central  R.R.  of  Georgia — This  company  plans  to 
mprove  its  terminals  at  Savannah.  Estimated  cost,  $1,000,000. 
2.  K.  Lawrence.  Savannah,  is  Ch.  Engr. 

Seaboard  Air  Line  Ry. — This  company  plans  terminal  im- 
irovements  at  Savannah.  Ga.  W.  D.  Faucette,  Norfolk,  Va.,  is 
'h.  Engr. 

Florida — Seaboard  Air  Line  Ry. — This  company  is  consider- 
ng  the  construction  of  a  20-mile  railroad  out  of  Orlando,  Fla. 
,V.   D.    Faucette,   Norfolk.   Va..    is  Ch.   Engr. 

HlmtlHHippi — New  Orleans,  Mobile  &  Chicago  R.R. — This 
lompany  plans  to  start  construction  soon  on  its  proposed  line 
rom  Beaumont,  -Miss.,  to  a  connection  with  the  Louisville  & 
t'ashville  R.R.  near  the  Pearl  River  Crossing,  on  the  Miss- 
ssippi-Louisiana  state  line.  A.  F.  Church,  Laurel,  Miss.,  is 
iupt. 

Louixiann — Mansfield  &  Northeastern  Ry. — This  company 
ias  been  incorporated  to  construct  a  line  to  the  oil  fields 
lear  Naborton,  La.  It  will  lease  and  operate  the  Frost- 
"ohnson  tram  road  from  Mansfield  to  Naborton  and  start  new 
onstruction  from  that  point.  The  offices  of  the  company  will 
I  :.t    Mansfield. 

Tennessee — Morgan    &     Fentress    R.R. — This    company    has 

i  harti  r,  and   plans  to  construct  a   railway  from  near 

.'emo  Station,  Tenn.,   to  Jamestown,  Tenn.     The   incorporators 

.re     Frank     E.     Enwright,     Thomas     J.     Brennan,     Charles    W. 

Vhitronih,  Jr.,  William  A.   Henderson  and   Horace  M.  Carr. 

+TenneNNee — Illinois  Central   R.R.  —  It   is  reported    that  sub- 

i.iv.    been  awarded   t"  CHESTER   BONDURANT  and 

-.  T.  CALL  AHA  X.   Fulton,   Ky.,    foi    62S  :u.yd    of  excavation 

long    this    company's    right-of-way    from    Curve,    Tenn.,    to 
iiggs.  Tenn.,   in   connection    with   second-track    work. 

Louisiana — Tioga  Gravel   Co.      This  company   plans  to  start 

vork  at  one. the  construction  of  its   proposed    lo-mile  rail- 

■>ad  from  its  gravel  pit  to  Alexandria,  La.     I.  L.  Thomas,  Alex- 
Supt. 
Utentuck)      illinois      Central      R.R.     This      company      has 
girded  a  contract  to  th(    BRACE  O  >NSTRUCTH  >N  CO.,   I 'i Us- 
ui., for  a  section  of  second-track   work   near  Fulton, 

Ohio  Cincinnati,  Indiana  &  Louisville  R.R.  See  Item  under 
■liana. 

Indium,     Cincinnati,    Indiana    .^    Louisville    R.R. — This  com- 

orporated   i i    foi    the   purp<  >c  e   ol   const  ruct  - 

oad   In  Ohio  and    Indiana.      It   will   run   from   Madison, 

na..    through     Brooksburg,     I     mb,    C  Markland, 

.  ,  -  I 'at  riot,    North,    Rising    Sun,     French,    Aurora,    Nebo, 

;i  rid     Muni's    i;i„i  e,     I  nd.,     to     Miamitou  n.    <  ihio, 

I   irhlch   i i    the   road   will  cross  the   river  and    run   i 

' nna  tl,  Ohio       u       oi     Griffith,  Veva        I    a 

i  Interested 

Illinois      Fredonla    S     Reeves    Ry.      This    company    has    been 
the    purpose    of    co 
yiliiaiiison    I'ouniv.    in       The    route    will    be    from    I 

1  ,  to   Recvei  .   111.      It    is  reported   that    line 

the    Illinois   Central    R.R,   Co.,    A.   S,    Baldwin,   chi- 


lli ,  <'h 


ig  j 


■Sanaa*      ■     thony   ,v    Northern    R;  plans   to 

railroad    In    Pratt    Counl  |  .     K  in,    O,    P 

I'res. 

feebranka      H  O'Neill.  I  ■     .   Neb.,   is  Interested   In   the 

on    of    .,    mill  oad    1 1  om     Vtkln   un,    Neb.,    to 

Maaourl      Kansas  i  This   tom- 

my   will     Improve    Its    line    connecting     Mansfield,    Mo      and 

va.    Mo        Now     t  Dm    will     be     laid 

pin      ii iiKtructlon    ol    ..    railroad    imui    Slnton,    Tex. 

v  i      un. hi    eonsldei  ..  I  loll.       Kui  I  hi 

mmll  >'  ■     gin  . 

bklah Tlc  -. 

nl   »  oi  u  soon  on  li  ,  .  tension  from 

City,  (,1|« In       ■ 

;,  .1 

lilnli.i      I   npei     Snake    Valle>     Hell    I. In.  .,,,    short 

""  R.R.)  oon  on  |ta  pro- 

line   i  illroad     in     i'i .  monl     And     Madl 


Idaho.  Estimated  cost  $1,750,000.  G.  W.  Boschke,  Portland, 
Ore.,  is  Ch.  Engr.      Noted    Dec.   11,    1S13. 

Arizona — Tucson,  Phoenix  &  Tidewater  R.R. — This  com- 
pany has  been  incorporated  and  plans  to  construct  a  rail- 
road from  Tucson  to  Phoenix,  Ariz.  The  incorporators  are 
James  S.  Douglas,  Douglas,  Ariz.,  W.  C.  Foster,  Phoenix,  Ariz., 
E.  W.  Wells,  Prescott,  Ariz.,  G.  A.  Olney,  Phoenix,  John  J. 
Hawkins,    Prescott. 

Arizona — Southern  Pacific  Co. — The  Secretary  of  the  Inter- 
ior has  authorized  this  company  to  construct  a  railroad  from 
Yuma,  Ariz.,  south  into  Yuma  Valley.  It  will  he  20  miles  long. 
W.   hood,   San   Francisco,   Calif.,   is  Ch.   Engr.      Noted   Mar.    26. 

California — Northwestern  Pacific  R.R. — This  company  plans 
to  construct  a  railroad  between  Willets.  Calif.,  and  Shively, 
Calif.  Estimated  cost,  $1,800,000.  W.  C.  Edes.  San  Francisco, 
is  Ch.  Engr. 

California — Western  Pacific  Ry. — This  company  plans  the 
following  improvements:  Lining  all  tunnels  ill  the  Feather 
River  Canyon  with  concrete.  $240,000:  replacing  wooden 
bridges  with  reinforced  concrete  structures.  $1SO,000:  widening 

cuts    and    fills    and    ballasting    tracks,    $250, T.    .1.    Wyche, 

San    Francisco,    Calif.,    is   Ch.    Engr. 

Death  Valley  R.R. — This  company  was  given  authority. 
Mar.  17.  by  the  State  Railroad  Commission  to  construct  16 
miles  of  railroad  from  the  Ryan  Branch  of  the  Tonopah  & 
Tidewater  R.R.  to  the  Biddy  McCarthy  borax  mine  in  Invo 
County.  W.  D.  Cole.  Oakland,  Calif.,  is  interested.  Noted  Feb. 
12  and   Mar.  5. 

Ontario — Cornwall  &  Hawkesbury  Ry. — This  company  has 
made  application  for  incorporation  for  the  construction  of  a 
railroad  from  Cornwall.  Ont.,  to  near  Greenville  or  Calumet, 
Ont.,  50  miles.  L.  K.  Jones  is  Asst.  Deputy  Minister  and  Secy. 
Dept.    Rys.    and    Canals.    Ottawa. 

•fllriti.sh  Colombia — Pacific  Great  Eastern  Rv. — This  com- 
pany has  awarded  the  contract  to  BURNS  .v;  JORDAN,  Spo- 
kane. Wash.,  for  constructing  50  miles  of  its  proposed  exten- 
sion in  British  Columbia.  Contracts  for  25  miles  each  have 
been  awarded  to  H.  E.  CARL.ETON  and  A.  E,  GRIFFITH  &  CO. 
The  above  work  is  on  the  Kellev  Lake-Fort  George  sec- 
tion.     Noted   Mar.   12. 

-A-India — East  Indian  Ry. — This  company  will  i 
until  11  a.m.,  Mav  6,  for  the  supply  and  delivery  of  50.000 
%-in.  and  100,000  1-in.  steel  fishbolts  and  nuts:  and  w.i.  cattle 
guards  at  levee  crossings  (68  sets,  each  set  to  consist  of  six 
corrugated  plates).  C.  W.  Young,  Nicholas  Lane.  London. 
E.  C.  England  i ,  Secy.  For  details,  se<  advertisement  under 
"Contracts  To  be  Let. " 

t:i.i:(  ii*  i  <     it  \ii.u  us 

Groton,   Conn. — An    expenditure    of    $50,1 is    planned    by 

the  Groton  &  Stonington  Street  Ry.  Co.  for  the  Improvement 
and  extension  of  its  lines.  Samuel  Anderson,  Norwich.  Is 
Mgr. 

^Kingston,  v  I.-  -The  Kingston  Consolidated  R  R  Co.  has 
awarded  the  contract  for  reconstructing  its  line  In  Kingston 
to  the   FRED  T.   LEY  CO.,  Springfield,   Mass 

HlUvood,  Penn. — The    Pittsburgh,    Harmony.    Butler    & 
Castle  Rv.  Co.  is  planning  to  construct  about  six  miles  ■ 

from    Ellwood    to    the    Beavet     Vallej       s     II     Waddell, 

Pittsburgh,    is    Secy      and     I  'ill'      Act 

Sharon,  Penn.  The  V.illex  Slreel  Rj  Co  has  applied  to 
i  h,.  Coum  i  ranchlse    I  o   i  or  si  i  uct     i  nd   opi 

tension  to  Its  i In  Sharon      C.  H.  Bishop.  Lemoyne,  is  Pros., 

Sup!    an  6    Pu  i      \  ■ 

Durham,   \.   <'.-    The    Durham    Trai  Ing    to 

end    its   line    from    its   presen  Hang  urn    SI     to 

iii,  I'm,  River,  i;  ti.  Lindsay,  Durham,  is  Gen  Mg-r  and 
Pur,     \:  ■ 

st.    \iigii~ihu-.   Fla.     The   st     John's    El<  con- 

templates the  extension  of  its  line  from  Its  pre-, 
to  the  north  end   of  the  city      T    P    Alston,  st    Augustine,  la 
Gen.  Mgr,  and   Pui 

Columbus,  Miss.  The  .Mississippi  Electric  Rj  Co  has  been 
Incorpoi  i  struct   ami   operate  an   electric   rallwaj    In 

Mississippi,     The   Incorpo  d,  Q    T 

Banks    and    F     \\      CrOSDJ 

iiiinitmi.  Kv.  i",. ins  in.  h.  no  prepared  for  the  construc- 
tor  to  Drj    H 

Warsaw,  Ohio  The  Trl  State  Traction  Co  has  completed 
prelln  its  and  la  planning  to  start   work  soon 

..1,    i  he    1 7-miie    .  Warsaw.     B.   J 

Jones,    Fast    Llverp 

iiiiniiMio.  \\  is.      i     .  I  i,   Devil's  Lake  6    Western   Uy. 

in.,  King    prellmln  ■  onatrucl     Its 

proposed    itni  bourn,    Plain 

.Hoi    i" 

Keokuk.    Iowa       I  uitcil    a    franchise 

to  the  Keokuk   Electric  Rj    Co   to  extend  its  line  on  McKlnley 

\\.     to    the    1  rk        \     i>     \>  res.    Keokuk, 

.Mr  i.     Noted    Feb 

i  obTcj  » in.-,  Kan.   -The   Union   Traetlon   Co    la   planning    to 
the  conatructlon   or   it:   propoaed  electric 
I    to    conned    Coffeyvllle    and    Nowata     D     n     sin.  ins. 
Coffeyvllle,   la    Prea    and   '  Ii  n     Mgr 
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Garden  City,  Kan.— According  to  press  reports,  the  United 
States  Sugar  &  Land  Co.  will  build  an  electric  interurban 
railway    to    connect    its    irrigated    ranches. 

Hutchinson,  Kan. — The  construction  of  an  electric  railway 
from  Hutchinson  through  the  Arkansas  Valley  to  Dodge  City 
is  under  consideration.  Levi  S.  Smith,  Larned,  and  E.  L. 
Frizell  are  interested  in   the  project. 

Larned.  Kan.— The  Anthony  &  Northern  Ry.  Co.  is  prepar- 
ing olans  for  the  extension  of  its  line  from  its  present 
tefminus  at  Pratt  to  Larned.  R.  A.  Cox,  Hutchinson,  is  in- 
terested. . 

Pittsburg,  Kan.— Preliminary  arrangements  are  being 
made  by  the  Frontenac,  Mulberry  &  Arcadia  Electric  Ry.  Co. 
£  construct  its  proposed  electric  railway  to  connert  Fronte- 
nac Mulberry,  Arcadia  and  Pittsburg.  J.  S.  Patton,  Pitts 
burg,   is   Pres.      Noted   Feb.    5. 

I  ii.coln.  Neb.— Plans  are  being  prepared  by  the  Omaha  & 
rincoln  Rv  &  Light  Co.  for  the  extension  of  its  lines  from 
Papillion   into   Lincoln.      H.    S.    Norton,   Lincoln,    is    Secy,    and 

Mnndan,  N.  D.— Plans  are  being  considered  for  the  con- 
struction of  an  electric  railway  to  connect  Mandan,  Yuco  and 

Ce'Red    Lodge,   Mont.— The    Carbon    &    Stillwater    Electric    Ry. 

ton,  E.  D.  Draper  and  Marcus  McKay.  ,     .        t. 

...  ._t pian<!     are     being     considered     by     tne 

sSirs»?i;s  bssssta  *ss 

C.   E.  McClure   is  Pres. 

uJIOTS  jartSSS-S^S?  tf tht  SBS&&  &un??y 

Club       B.    E.    Tabler.    McAlester,    is    Supt. 

Flacstaff,  -VrU.— According  to  press  reports,  William  Ran- 
-Sfe  F^-uS1  torrid  V-^^O-V1^ 
tHc+R^»CoC^^Twa?dedC^^t»fgpi1n|3e3: 

STRUCTION  CO.      Noted   Feb.   19. 

....     r,iif The    Fresno    Traction    Co.    contemplates    an 

exPendU,?r/of  IkJIo    for   double-tracking  its  line   on   Fresno 
AvV      F '    W.    Webster,    Fresno,    is   Gen.    Mgr. 

San  Diego,  Oil  if.— The  City  Council  has  granted  a  franchise 
to  the  San  Diego  Electric  Ry.  Co.  to  construct  and  operate 
an  electric  railway  on  Adams  Ave.,  in  San  Diego.  B.  M. 
Warner,   San    Diego,   is  Gen.  Supt. 

»;,.n  Franoiwo  Calif.—  (Official )  —Bids  were  received,  Mar- 
it.  h?  th"  Board  of  Public  Works  for  the  construction  ot 
„e  ,v:.,V'x"a0aAve?fand    Church    St     lines   of   the   mumcipa 

.;'1ianon^y3-BroS,,,fn.':    J^s'KEkSl-tt.    Co.. 
•   i     ii...      Plans  are  being  prepared  by  the  Sandwich, 

v„rl,i ..«.- -The  Sarnia  street  Ry.  Co.  has  applied  totha 

City    '  J  "'"     \%,U\^t 

George   E.   Wadland,  Sarnia,   is  Mgr.  and    I  ur.   Agt. 

LIGHT,    HEAT    \M>    POM  BB 


■  lost....     Mas*.      It   is    reported   that   C.    D.    Parker   &   Co      7S 
,,,,    manufacturing    pur 

., ,        v  m. Hi.  1,1  I        Bids     will     lie     received     until     - 

..m^WfiTe    Trustee     ol     Public    Buildings    Cap  to  1, 

For  electric   wiring    In    the    wei  I         the    State   (  apltoi 

hi  r  [s  State   Arch 
..    .,    ,      v    v      it  i«  ranorted  that  the  Niagara  Lockporl  & 
,      " '     '  plating    th,     •    I I     J 

Mgr. 
.   .  ,,..,    N    i       Rldi    will  I"    recel    ad   until    Vpi     14  bj    Pen 

I, rt.  !».  Y.— AI  Id  Mar.  17.  the 

trei 

,..„     %      i       Bid       ■  ill    i  ■ 

"'     K 

,,„rrl«....l...rK.     \n  II,.       I    !■■  trlC    LI 

""  "' 


Raleigh,  Jf.  C. — The  Carolina  Power  &  Light  Co.  has  had 
plans  prepared  for  a  new  gas  plant  to  cost  about  $100, OOU. 
H.   H.  Carr   is  Vice-Pres.   and  Gen.   Mgr. 

Wilson,  N.  C. — An  election  will  be  held  Apr.  9  to  vote  on 
the  question  of  granting  a  franchise  to  the  Southern  Gas  & 
Improvement  Co.  for  the  installation  of  a  gas  plant  in  Wilson. 
It  is  reported  that  the  company  will  build  a  plant  costing 
$100,000,   if  it   secures   a   franchise. 

Chattanooga,  Tenn. — The  Chattanooga  &  Tennessee  River 
Light  &  Power  Co.,  whose  power  plant  is  located  at  Hales 
Bar,  IS  miles  distant,  contemplates  building  a  transmission 
line  from  Chattanooga  to  Birmingham,  Ala.,  a  distance  of 
about    143    miles. 

Dickson,  Tenn. — It  is  reported  that  an  election  will  soon 
be  held  to  vote  on  the  question  of  issuing  $15,000  for  the 
extension  and  improvement  of  the  electric-light  system.  Pitt 
Hensler   is  Mayor. 

Central  City.  Ky. — Dr.  W.  H.  Netherland  is  making  ar- 
rangements, it  is  reported,  for  establishing  a  central  station 
on  the  Green  River,  near  Central  City,  to  furnish  energy  IV 
the  proposed  Central  City,  Greenville  &  Drakesboro  Interur- 
ban line. 

Whitesburg,  Ky. — It  is  reported  that  Stephen  Combs  and 
associates  are  organizing  a  company  to  install  and  operate  art 
electric-light  plant  in  Whitesburg.     Noted  Oct.  2. 

Sault  Ste.  Marie,  Mich. — Bids  will  be  received  until  Apr.  15, 
by  the  Edison  Sault  Electric  Co.,  for  the  construction  of  an  ad- 
dition to  its  power  house.  William  Chandler  is  Vice  Pres. 
and  Gen   Mgr. 

*lrbana,  111. —  (Official) — Bids  will  be  received  until  L 
p.m.,  Apr  27,  by  the  Board  of  Trustees  of  the  Universitj 
of  Illinois,  Room  648,  29  South  LaSalle  St.,  Chicago,  foi 
plumbing,  sewering,  heating,  ventilating,  electric  wiring  ano 
composition  flooring  for  the  addition  to  the  chemical  labora- 
tory at  the  University  of  Illinois.  James  B.  Dibelka,  Chicago 
is  State   Arch.      Noted   Mar.    5. 

West  Bend,  Wis. — The  West  Bend  Heating  &  Lighting  Co 
is  receiving  bids  for  remodeling  its  flour  mill  property  into  Ej 
hydro-electric  plant.  The  building  is  of  brick,  three  storiet 
and  basement.     G.  Kuehlthau  is  Pres. 

Poplar  Bluff,  Mo. — At  an  election  held  Mar.  19,  the  citizens; 
voted  in  favor  of  a  bond  issue  of  $75,000  for  building  a  muJ 
nicipal  electric-light  plant.  It  is  planned  to  locate  the  nen 
plant  adjoining  the   city   water-works. 

Arkadelpliia,  Ark. — The  Arkansas  Railroad  Commissioi 
has  granted  a  charter  to  the  Arkansas  Power  Co.  for  tin 
construction  of  a  lighting  and  power  plant  on  the  Caddf 
River,  five  miles  north  of  Arkadelphia.  The  plant  will  cos' 
about  $235,000,  and  construction  work  must  be  begun  withir 
two  years  and  finished  in  four  years.  H.  C.  Couch  is  Mgr 
of    the    Arkansas    Power    Co. 

+  Dallas,  Tex. — The  Commissioners  Court  of  Dallas  Count- 
has  awarded  the  contract  for  the  installation  of  the  eleetri. 
power  plant  in  the  new  Criminal  Courts  and  Jail  Building  (. 
KINNISON  I'.ROS..  Dallas,  at  $3453.  Two  200-hp.  boilers  wltl 
two  100-kw.  generators  and  engines  will  be  installed.  Note 
Feb.  26. 

Seguin,  Tex.— The  Guadalupe  Water  Power  Co.  has  com, 
pleted  plans  for  th.-  construction  of  a  hydro-electric  projec 
on  the  Guadalupe  River,  to  develop  100,000  hp.  and  furnlsl 
energy  for  towns  and  cities  within  a  radius  of  tin  miles  o, 
Seguin.  including  San  Antonio.  The  project  includes  the  con' 
I  ruction  nf  live  dams  on  the  Guadalupe  River  between  Scglli 
and  New  Braunfels,  the  erection  of  a  reservoir  of  150.0" 
acre  n  ol  water  on  the  upper  portion  of  the  river,  and  th 
Inih  ■o-elect  ur    plants    to    goneiatc    the    power.       It     is    estimate 

that    fullv    $s,onn, i    will    be    required    to    complete    the    work 

Transmission  lines  will  transmit  the  energy  to  San  Antonli 
The  Guadalupe  Water  Pnuoi  i -..  i  a  Te\as  corporation  wit 
a  capital  Btoch  of  (400,000  10  W.  Hrown,  Orange,  is  Pres 
w.  i:  Dunlap,  Beaumont,  Vice-Pros,  and  G.  im.  Abbott  is  Secy 
The  companj    will    Increase    Its   capital    stock    to   $1,000,000,0 

which   amount    $750, I    has   1 n    subscribed   and    has   been   ur 

derwrltten  by  the  Lutcher  Moore  Lumber  Co.,  Orange,  an 
YV.   B.    Dunlap,    Beaumont.      It   Is  expected   to   begin   actual  con 

structi perations    within    30   days.      G.    (*.    Simpson,    : 

i ,  englneet    of  thi npany  and  in  charge  of  its  otllcos 

mat    city,    has    c pleted    the    plans    for    the    project.     ' 

June  5,   1918. 


Note 


Tucson,    AH*.     The    T ion    i  la        Uleotric    Mi  hi     &     PO« 

Co    contemplates   spending   about    $200,000     in     Improving     I 

plant,    •  •■■  i hi'     ii         treel   car    service    in    outlying,    district 

,,,,i  ,  ,i.  ndln      n      light   and   povt  er  i  er\  Ice  through  the   Ml 

,  .       ■mi, i    i  !i  n/.    \  a  in  j  k     K     Russell    Is    M-  i 

I  ii, on, ii.    Wash.     The    Tficomn    Central    Heating    Co.,    whl. 

nils    Incoi  poiaie.i   mill  .,  ,   i|,n  ill     I,,  i    ol      800,000,  I  > 

i     mil    o lie   p    central    heating    plant,     C    C     SH 

and    .1.    I.     Pinch    ai  8    ainonr     I  In,    ,-    nilei  o-.te, I. 

Holalln,    on-.      II    li     reported    Hint    M     .1  Lee,    Canby,    <■ 

■..  hi      in. 1 1 1  v    bei  In    i  he    c n    ol    n  povt  er    plant    nen 

Mol  ilia       'i'i'"   ai  tlm  ite, i   ,  oi  I    h      "  i, I 

Portland,   or.-.     The    Chli  I     Kni  i    ol  the    Ton    ...     r„i 

nil  horl/.ed     IVCI-tlsO      Inr     In, I         tor     III  e     el.  I 

.,,..  i,l,. hi         ,,,Iiii,       -  ■  I ...  1 1  f     $211 ach.     a     rotll 

oat,    -  ' iii,i    cqulpmi  oi  for   pon 

othoi   ,  null ' ry  I "  "      ,"'•■■ 

■■ 

nnkerafleld,    Calif.     The     Hoard     of  Hupcrvl   oi       ol      K" 

ill  ,  Idl  ,1       III        i     •        elecll  It-It  \        lor      op, I 

...   I      ■  i  ,!■  1 hint      111      Keene,     ami     II      I  I 

li,,,.    will    I truoted    I Bii     Creel     to    the    plant      Bl 

.     ,     ,,i     in i      i  ' '      15     .:,i,neii 

.  -i i    i  in    Kern  <  !ounl  ■    I '     hwaj    l  loraml     Ion 

|,-|  e.-uir...  i  niir.     Tht    l  ',,  ,,  hi  lln    Valley    In    .'-     10b  ctrlo  0 

11        ■  -   ' no    ana  m  a  of  a  ti  am  ■ 

Hinn  iin.     iboul    LB  mllti > 


.iKint    an 
i      ii.     it 


April  2,   1914 
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Glendora,  Calif. — The  Pacific  Light  &  Power  Corporation, 
Los  Angeles,  has  been  granted  a  franchise  to  install  and  op- 
erate a  pole  and  wire  system  in  Glendora  for  distributing 
electrical  energy  for  lighting,  heating  and  power  purposes. 
W.  J.    Gracey,   Los  Angeles,    is   Pur.   Agt. 

+  San  Francisco,  Calif. — The  Hobart  Estate  has  awarded  the 
icontract  for  installing  an  electric  generating  plant  and  a  heat- 
iing  and  ventilating  system  in  its  new  20-storv  building  on 
Market  St.  to  MAXGRUM  &  OTTER.  IXC.  561  Mission  St.,  at 
;$6500    and    9500,    respectively. 

Ventura,  Calif. — The  Ventura  County  Power  Co.  contem- 
plates the  construction  of  a  power  line  and  a  hydro-electric 
generating  plant  to  be  used  by  the  Ventura  water  system. 
IThe   estimated   cost   is    $S0,000. 

Vietorville,  Calif. — The  Southern  Sierras  Power  Co.,  San 
Bernardino,  will  extend  a  branch  power  and  light  system 
to   Mojave    River    towns,    beginning    at    the    substation    on    the 

{main  line,  six  miles  southeast  of  Vietorville.     F.  A.  Worthley, 

'Riverside,   Calif.,    is   Mgr.    of   the    company. 

St.  Mary's,  Ont. — The  Hydro-Electric  Power  Commission 
has  recommended  replacing  the  arc  lamps  now  in  use  with 
tungsten  lamps.  Such  an  exchange  would  cost  about  $10,000. 
E.  J.  Stapleton  is  Supt.   of  the   municipal   light  plant. 

Bella   Coola,  B.  C. — A    company   is   being   organized    for   the 
purpose    of    constructing    and    operating    an    electric-light    and 
power  plant   in  Bella  Coola.      A.   C.  Christensen  is  Pres.  of  the 
iany. 

BRIDGES 

Boston,  Mass. — The  Department  of  Public  Works  is  con- 
sidering the  construction  of  a  bridge  over  the  tracks  of  the 
N'ew  York.  Xew  Haven  *  Hartford  R.R.  at  West  Xewton  St. 
|L.  K.   Rourke   is  Comr.   of   Pub.   Wks. 

The  Boston  Elevated  R.R.  Co.  has  had  plans  prepared  for  a 
irnwbridge   to  be   built   across   the   Mystic  River  at   Alford   St. 
•  stimated   cost   is   $75,000.      Charles   S.    Sergeant,    101    Milk 
St..   is  Vice-Pres.   of   the   Elevated   R.R. 

+  Boston.  Mass — The  Department  of  Public  Works  has 
ded  the  contract  for  rebuilding  the  Winthrop  Bridge  and 
approach  over  Belle  Isle  Inlet  from  Saratoga  St.,  East  Bos- 
Main  St..  Winthrop,  to  LAWLER  BROS,  at  $45,517. 
|5ther  bidders  were:  W.  H.  Ellis.  .>4'>>72;  John  Cashman  & 
|3ons  Co.,  $48,405;  John  T.  Cavanagh  Co..  $52,500;  A.  G.  Toma- 
iiella.  $54,125;  Coleman  Bros.,  $60,300;  H.  P.  Converse  &  Co., 
■MS.565 ;   McCarthy   *    Walsh     ;-1.600;   L.   Robert  Tidd  Co..   $S3.- 

*  \c\vl>urynort.    Mass.  —  The    following    bids    were    received 

■  by  the  Commissioners  of  Essex   County  for  rebuilding 

he    Newburvport    Turnpike   Bridge    over    the   Parker    River    in 

■v .n  of  Xewburv;   William    H.    Ellis.    East  Boston,   $46,570; 

ilfohn    Cashman    &   Sons   Co.,    Boston.   $35,493;   John    W.   Buswell, 

.  Salisbury.    Mass..    532.407;    Holbi  ook.    Cabot    &   Rollins  Corpora- 

II  ion.  Boston.  $31.2S5:  Rendle  &   Stoddard,   East  Boston,  $28,237; 

Hancock     Engineering    Co..    Boston.    $27,449.      Noted    Mar.    5. 

Springfield.  Muss. — The  Board  of  County  Commissioners  has 

■Bered  the  rebuilding  of  the   Plamtield   St.   Bridge.     It  will  be 

long  and   6s  ft.  wide.     F.  H.  Clark   is  City  Engr.     Noted 

Buffalo,    >.    Y — The    Strobel    Steel    Construction    Co..    1744 
tUlonadiioek    Itldg..   Chicago,   111.,   was  low   bidder  at  $196,960  for 
nstruction    of    the    superstructure    of    the     Chicago     St. 
/ladurt.     l;ids  were  received   Mai.  19.     Noted  Mar.  12. 

will  shortlv  be  asked  for  repairing  the  viaduct  at 
Michigan  St.,  estimated  to  cost  (40,000.  R.  J.  Reldpath  &  Son, 
^Hlders  Cxeha  life,  prepared  the  plans.  Francis  G.  Ward  is 
[pom ■'.  of  Pub.  Wks.     George  H.  Norton   is  City   Engr. 

AUgdfiisbnrK,  V  V.  (Official)— Bids  will  be  received  until 
l!    p.m.,     Apr.     Is.     by    X.     Wells.     Town     Clk.     of    the    Tov 

isw.-gatrhii-,   at    13  Ford   St..  ogdensburg.   for   the  construction 
lif  a  reinforced   concrete   bi  Oswegatchie    River 

densburg.      The    Concrete-Steel     Engineering    Co..    Park 
I  tow   IU.1l-..   New  York.   N.   Y.   i  harge.      Nathan   T 

Lovejov    is   Town    Supervisor.      See    advertisement    under   Con- 
tracts  to   Be   Let. 

Troy,    \.    }.      (Official)      Bids   will   be    received   until    11    a.m.. 

Mo    7  b\    th.-  l: i  ol  Contract  and  Suppb    for  rebuilding  the 

•   'mirth    St.    Hridge    spanning    the    I'oetenskill.      It 
Ihat     35.OO0    lb.    o|     structural    steel    will     lie    required.       A.    E. 
City  Engi . 

liiiriinuton.  iv.  .1. — The  following  bid  ■  Ived  Mar.  "ft 

•  v  the   Board   of  i'i  ddem  of   I'.in  llngton   County    f    r 

tinetioti  of  a    reinforced  concrete  bridge  across    ' 

HSBhl*  r*  -....1.    ..  .    i, i    so       i ....  1 1 ...... ...  v  .  .  i i.'     s'..,  <  »i.     to    iii 


■sale,   \.  .i.  pleted   for  a   new   bas- 

il .   Passaic     it   will  have 
•    piers,  ami  is  estimated  to  cosl   $50,00 

I 

•otb;  ii.    i- i     ''ii      of  the  Bd.  o  ■  hold 

•i         ale  <  !i > . 

mi i.   \i ».  [».  j.  has  applied  to 

i  loum  ii  foi    p<  i  mission  to  build  ed  eon- 

'•■Ii      \  t  e  II     w  ,11     be     33     ft,     wide.     Ilav- 

l     'J  2    ft.     loa.lv 

r.  ni. ,n.  >.  j.     The  Board  of  Chosen  P holders  ol 

iv  Is  nil                                   1  ruction  of  a  bridge  on  t  he  new 
i. n    of    Eglantine    Ave.,    Hopewell    Township,      Tl lore 

Mil       IS      COti 

•  nii.eiiet.  r. iin-     Bids  will  be  received   until   10    int.,    \i> 
ii.  Conl  i  ollei    ,,f  Bet  ki  County. 

he  s.in iv  ik hi 

i    at    M BI  i        Thl  I-  I    I' 

I    .-mi'    Dm  i      Noted  Mat 


.-    Norfolk,   A  a. — Bids   will   be   received    until   Apr.    20   by   the 

-Norfolk  &  Suburban  Turnpike  Co.  for  making  repairs  to  the 
Compostella  Bridge,  according  to  plans  on  file  with  the  Secv.. 
W.   R.    Butcher.    123    Bank  St.,   Norfolk. 

*Occouuan.  Va. —  (Official) — Bids  will  be  received  until 
noon,  Apr.  4.  for  the  construction  of  foundations  and  masonry 
for  the  Occoquan  Bridge  of  the  Washington  Southern  Ry. 
Plans  are  on  file  with  Gustav  Lindenthal,  Consult.  Engr.,  68 
William  St.,  Xew  York.  X.  Y. 

Marlinton.  W.  Va. — Bids  will  be  received  until  Apr.  7  bv  the 
Clerk  of  the  Court  of  Pocahontas  County  for  the  construction 
of  a  steel  bridge  with  concrete  substructure  across  the  Green- 
brier River  near  Thornwood.  W.  Va.  C.  J.  McCartv  is  Clk  of 
the  Court. 

Dade  City.  Fla. — Bids  will  be  received  until  Apr.  6  bv  the 
Board  of  Commissioners  of  Pasco  County  for  the  construction 
of  three  steel  bridges  in  Special  Road  and  Bridge  District  No 
1.     John  Lloyd  Minnis,  Birmingham,  Ala.,  is  Engr.-in-Charge. 

Uuitman.  Miss. —  (Official) — Bids  will  be  received  until  noon, 
Apr.  6,  by  the  Board  of  Supervisors  of  Clarke  County  for  the 
construction  of  two  steel  bridges,  one  60-ft.  span  "and  one 
1  "mi- ft.  span,  each  having  a  12-ft.  roadway.  W.  H.  Foster  Is 
Clk.  Bd.  of  Supervisors. 

Winchester.  K>. — The  city  has  had  plans  prepared  for  the 
erection    of    a    viaduct    over    the    tracks    of    the    Louisville    & 

S.    H.    Rutledge    is    City 

Cincinnati.  Ohio — (Official) — Bids  will  be  received  until 
noon,  Apr.  24,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  bridge  on  the  Sand  Run 
Road,  W  hitewater  Township,  under  Specification  Xo  560 
Fred    E.   Wesselman    is   Pres.    of  the   Bd.      Albert    Reinhardt    is 

Columbus,  Ohio — (Official) — Bids  will  be  received  intil  2 
p.m.,  Apr.  15,  by  the  State  Highway  Commission  for  con- 
structing bridges  and  drainage  structures  and  repairing 
masonry  structures  along  13. S3  miles  of  the  National  Pike  in 
Licking  County,  at  an  estimated  cost  of  $36,S00;  bids  will  be 
received  at  the  same  time  for  the  same  class  of  work  on 
10.12  miles  of  the  .National  Pike  in  Muskingum  County  Esti- 
mated cost,  J19.S40.  James  R.  Marker  is  State  Highway   Comr. 

+Colunihus.  Ohio — The  Board  of  Countv  Commissioners  has 
awarded  the  contract  for  the  erection  of  a  concrete  bridge 
m  S??d  ,\  *0le.n.ta,nosy  n£iver  at  Worthington  to  EDWARD 
fcLFORD  at  $42,756.  The  contract  for  the  approaches  an. I 
fill  was  awarded  to  R.  W.  McCOY  at  $17,000. 
,  D?>,nn'  ohi°— ni'ls  will  be  received  until  10  a.m.,  Apr.  14. 
by  the  Board  of  Commissioners  of  Montgomery  Countv  for 
constructing  a  reinforced  concrete  bridge  over  B'ear  Creek  on 
the  Dayton  and  Jackson  Township  line.  Walter  H.  Azling  is 
Clk.  of  the  Bd. 

*Lorain,  Ohio — (Official)  Bids  will  be  received  until  noon. 
Apr.  15  by  the  Director  of  Public  Service  for  the  construc- 
tion of  the  superstructure  of  the  28th  St.  Subway  across  and 
underneath  the  right-of-waj  of  the  Cleveland.  Lorain  & 
Wheeling  Ry.  Co.  For  further  particulars,  see  advertisement 
under  Contracts  to   Be  Let. 

Tiffin,  Ohio— (Official)— Bids  will  be  received  until  10  a.m.. 
Apr.  11.  by  the  County  Auditor  for  the  sale  of  bridge  steel 
from  bridges  washed  away  during  the  floods  of  March  1913 
J.   E.   Hershberger  is  County    Au, 

+  \\  iisliiiie.<i.n  c.  H..  Ohio —  (Official) — The  Hoard  of  County 
Commissioners  has  awarded  the  contract  for  building  a  steel 
bridge  over  Rattlesnake  Creek  on  the  Mar,  haul  pike,  and  for 
repairing  the  substructure,  to  the  CHAMPION  BRIDGE  CO 
Wilmington,  Ohio.  There  were  three  other  bidders.  Thomas 
J.   Grove  is  County    Engr.      Noted    Mar.    19. 

Crown  Point,  fad.— Bids  will  be  received  until  10  a.m..  Apr 
'■'.  by  the  Commissioners  of  Lake  Count}  foi  the  construc- 
tion and  repair  of  bridges  and  culverts  in  the  countv.  Edward 
Simon    is    Audi. 


I  1.  .  a  I  n  , 


inil.     Pads   will   in-   received   until   in  a.m..   Apr.   7. 

■  "   plank. 


..e.ii.iir i, is    win    ne    received    until    in   a.m..    Ap 

by  th.  Commissioners  of  A, lams  Countv  for  furnishing  pit 
gravel  and  lime  for  bridges  during  the  ensuing  year.  T 
Baltzell   is   County   Audr. 

+  \,  >m  nsll...    fad.       (Official)       The    Commissioners    of    Henry 

.    have   awarded    the   contract    for   the   construction   and 
repair   of  county    bridges   to    the    BURK    CONSTRUCTION    CO 

Newcastle,    at    $13,321.      P.    II,    Wolfard    is    County   Audr.      Noted 
Mar.    12. 

+  <  hleaaro,      III. — (Official) — The      Commissioner     of      Public 
Works     has    awarded     the     contract     for     the     erection     c 
superstructure  of  the  West   Lake  St    Bridge  to  the   KETLER- 
El.l.loTT    ERECTION    CO.,    Ctt  Chi- 

nk    Murphv     is    Contract     ■ 
Mar     I  9 

The  revised  ordinance  for  extending  Michigan  Axe.  north- 
ward across  th.  river  to  connect  the  north  and  south  i 
vard  Bystetns  lias  been  passed  The  estimated  cost  of  tin- 
work  i.  Including  a  d  mble-di  ■ 
with  a  double-deck  approach  i,,  be  done  under 
Board  of  Local  Improvements  C  i' 
mil  is  i'ii    Engr. 

Peoria,  III.  I  -i.i.  will  bi  bj  he  Committee  \  B 
I '.  bord  and  Joseph  Kellerstrass  •  I  the  Board  of  Supervisors  of 
Pe,    la      lounty.    until    in  an,..    Apr.  5ti  uction   of 

two    n  (|      i:     i; r,     ,s    Count! 

Supt    ni    1 1 1 1 ■  i ■  . 


+  |      k.-liler.     Iowa 

in     i  "ount  \      has 


t<  Mii.iai  i     The    Board    ol    Super* 

awarded    contracts     tor    the    construction 

Kl\,  ;si  EY,    Stra  ■ 

Point,   i  A    C.  HOI  ..,    .,,,,1 

tin-    CLINTON    BRIDGE    u  i  >RK  Five 

smaller    conti  were    awarded    at    the 

time      Bids   were  received   Mar    24      Edward   H    Tourte 

lott     Is     County      I    i 

Mobs    Cttw,    i"«»     (Official)     Bids    will    be    received    until 

noon.    \io    T.i.i   the   Board  of  Supervisors  of  Woodburj   Count) 
for   the  coi,  itructlon  .■(  .  lounty 


1!>6 
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Tipton.  Iowa — (Official) — Bids  will  be  received  until  noon, 
Apr.  6,  bv  the  Countv  Auditor  for  bridge  and  culvert  con- 
struction "for  Cedar  County  at  an  estimated  cost  of  $17,000. 
Allen   R.   Boudinot   is  County   Engr. 

t'haska.   Minn Bids  will  be   received  until  S   p.m..   Apr.   13. 

bv  the  City  Council  for  constructing  reinforced  concrete  ap- 
proaches to  the  bridge  across  the  Minnesota  River  at  Chaska. 
J.    M.    Aretz    is    City   Clk. 

St.  Paul,  Minn. —  (Official) — Bids  were  received  on  Mar. 
16  for  constructing  two  concrete  bridges  and  two  culverts  at 
Phalen  Park  The  bids  will  be  tabulated,  and  the  contracts 
awarded  Apr.  6.  The  estimated  cost  of  the  work  is  $27,380.  F. 
Xussbaumer  is  Supt.  of  Parks.     Noted  Mar.  19. 

Clav  Center,  Neb. — Bids  will  be  received  until  noon,  Apr.  9, 
by  the"  Commissioners  of  Clay  County  for  the  construction  of 
various  bridges.     Ward  K.  Newcomb  is  County  Clk. 

+  KiiNlivilIe.  Neb.— (Official)— The  Board  of  Commissioners 
of  Sheridan  County  has  awarded  the  contract  for  the  con- 
struction of  countv  bridges  during  1914  to  the  CANTON 
BRIDGE  CO..   Kansas  City,   Mo.      Noted    Feb.   26. 

St.  Paul,  Xeb.— (Official)— Bids  will  be  received  until  10 
am  Apr  23,  by  K.  D.  Bahensky,  County  Clk,,  for  the  con- 
struction of  a  bridge  across  the  Middle  Loup  River  about  one 
mile  southeast  of  St.  Paul.  Bids  will  be  received  on  alter- 
nate cfesigns  one  bow  string  truss,  .of  two  304-ft.  spans  creo- 
soted  wood  block  floor,  concrete  pier  and  abutments,  or  toi 
one  high  steel  truss,  of  five  145-ft.  spans,  16-ft  roadway, 
creosoted   wood   block  floor,   concrete   piers  and  abutments. 

Oaeoma,  S.  D.— Bids  will  be  received  until  1  p.m.,  Apr.  8 
bv  the  Commissioners  of  Lvman  County  for  constructing  steel 
and  pile  iTrklges  during  1914.  Frank  C.  Leggett  is  County 
Audr. 

FeHHemlen,  \.  D. — Bids  will  be  received  until  Apr.  6  by  the 
Commissioner  of  Wells  County  for  the  construction  of  three 
steel  bridges,  one  40-ft.  span  over  the  Cheyenne  River,  ami 
one  40-  and  one  24-ft.  span  across  the  James  River.  J.  B. 
Paul  is  County  Audr. 

I  ulinir  Tex. — The  Commissioners1  Courts  of  Caldwell  and 
Guadalupe  Counties  have  agreed  to  build  a  steel  bridge  across 
the   San    Marcos   River   at   Luling    to   cost   about    $10,000. 

-tSeeuin  Tex. — The  Commissioners'  Court  of  Guadalupe 
Countv  has  awarded  the  contract  for  the  construction  of  a 
concrete  bridge  at  Seguin  to  HESS  &  SKINNER,  Dallas,  at 
$5375. 

H,m r.  Okla.— Bids  will   be  received  until  9  a.m.,  Apr.  6. 

by  the  Drainage  Board  of  Wagoner  County  for  the  construc- 
tion of  three  steel  bridges  over  drainage  ditches.  H.  H. 
Helen   is  Drainage   Engr.     T.   A.   Parkinson   is  County  Clk. 

Fort  Morgan,  Colo. — Bids  will  be  received  until  noon,  Apr. 
v  l,v  the  Clerk  of  Morgan  County  for  constructing  a  reinforced 
concrete  bridge  on  pile  foundation  over  Bijou  Creek  on  the 
Port  Morgan-Weldona  State  Road.  The  bridge  will  be  210 
ii    long,  and   will  have  seven  spans. 

Pomeroy,  Wart.— Bids  will  be  received  by  the  Commission- 
ers of  Garfleld  County  until  Apr.  fi  for  the  construction  of 
four  reinforced-concrete  bridges.  Harry  St.  George  is  Audr. 
Noted  Mar.   12. 

+Tacoma,  Wimh.— It  is  reported  that  the  Oregon-Wash- 
ington   R.R     &    Navigation    Co.    has    awarded    tli.-    contract     tor 

the  erection  of  a  bi  the   15th  st    waterway  to  the 

MISSorKl      VAI.I.KV     BRIDGE     CO.,     Leavenworth,     Kan       at 
0  10     for    the    bridge    and    $S0,000    for    its    erection.      Noted 
Dec.   11,   1918. 

+  PortiiMiii.  ore.  -The   Board   of  Commissioners  of  Multno- 

■  ounty    has    awarded    the    contract    for   the    construction 

,,r    Brldi  .  I  and    >:    "ii     tin'     Columbia     Highway    to    the 

PACIFIC    BRIDGE    CO.,     Portland,    at     $40,050.      The    contract 

1     2,    7    and    8    ">i    the    same    mad    was   awarded    to 

the  CONSTRUCTION   CO.,    Portland,   at    $46,538, 

Los    Ingelen,    <  allf.      Press    reports    state    that   about   $81,- 

repalt     tni     i  s<    done   by   the   re- 

lou     i gi     '"  Los  Angeles  County. 

sun    menu.   Calif,     it    It     reported    thai    bids    will    soon    be 

Ol      l    n  mime  .!    .  ri'ti'     bridge 

la    st       it    will    be    86    ft.    long 

Lll  T imatcl     cost 

Ih  |24,000     Albn   W.   Wright   Is  City  Clk.     Noted  Jar    I 


riri.   Calif.     The    City    Trustees    plan    to    build    a 

Mill     '    |  !, 


it    v.     M.  tcalf  is  ( 

lu  Lnl»  OMt Calif.     Bid      will  1 Ived  until  10 

■;.     Board   of  Supervisors   ■•(  San    Luis  Count 

bi  Idges   on   the  Stat.-   Highway 
Clk. 

■aata    Barbara,    Calif.     (Official)      U    an    election    held    on 
0     a    bond    Issue    of    $150,000    was    voted    fot     tni 

n  ■".   ii"    Rouleva  rd,   bulldlna.    I ■ 

pali  No'    bouli  trceti        PI 

\     not, Mb.  ii.  Ill 

iirimien.  oat        '  h     Bids   win   b.    received   until    Vpr 

lp  for  1 I '  uo- 

HI'      '    ""; 

I   , 

\  i, neon  ,  ,-r.        II.        <    .        'I  ,  I  I.    I  n         I  '  i  i 

' 
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WATER    SUPPLY — IRRIGATION 

^Boston,  Haas. —  (Offlcial) — Bids  will  be  received  by  the 
Metropolitan  Water  and  Sewerage  Board  until  Apr.  lri  for  con- 
structing a  tunnel  to  carry  36-in.  water  pipe.  Bids  will  in- 
clude laying  of  pipe  also.     Dexter  Brackett  is  Ch.  Engr. 

+IioMton.  Mass. — The  Supply  Department  has  awarded  con- 
tracts for  iron  castings  to  the  MERRIMAC  FOUNDRY  &  MA- 
CHINE CO.,  at  2.3c.  per  lb.;  to  the  CENTRAL  FOUNDRY  & 
MACHINE  CO.,  at  2.125c.  per  lb.;  and  to  the  MECHANICS 
b'i  il'XI  il!Y    C<  i  .    at    3.150.    per    lb. 

Bids  will  be  received  by  the  Supply  Department  until  Apr.) 
7.  for  115  tons  of  lead  pipe.  D.  Frank  Doherty,  Tremont 
Bldg.,  is  Supt. 

♦  Northampton.  Mass. — The  Water  Department  has  awards  I 
a  contract  for  10,000  ft.  of  16-in.  water  pipe  to  the  R.  D.  WOOD 
CO.,    Philadelphia,    Penn. 

Worcester,  Mahn. — The  City  Council  has  authorized  an  ap-| 
propriation  of  $21,000  for  the  extension  of  the  water  system. 
George  W.  Batchelder  is  Water  Comr. 

+  *Hartford,  Conn. — The  contract  for  constructing  a  dam  at 
the  Nepaug  Reservoir.  Contract  No.  6  has  been  awarded  to  the 
PIERSON  ENGINEERING  &  CONSTRUCTION  CO.,  Bristol. 
Conn.,  at  $234,020.     Noted  Mar.   5  and  26. 

Albion,  N.  Y. — At  a  recent  election,  the  citizens  voted  to 
issue  bonds  for  $100,000  for  the  purchase  and  improvement  of 
the  plant  and  system  of  the  Albion  Water  Co.     Noted  Mar.  12. 

*Hiill:il<>.  N.  Y. —  (Official) — Bids  were  received  Mar.  19,  by! 
Francis  G.  Ward.  Comr.  Pub.  Wks.,  for  the  installation  of 
a  plant  on  Inlet  Pier,  for  the  treatment  of  the  water-supply 
bv  (a)  hypochlorite  of  lime;  (b)  liquid  of  chlorine  gas,  from 
Fred  S.  Henning.  19  Soho  St.,  Toronto,  Ont.,  (a)  $54(10;  Wallace 
&  Tiernan.  136  Liberty  St.,  New  York,  N.  Y.;  (b)  $3300;  Elec- 
tro Bleaching  Gas  Co.,  25  Madison  Ave.,  New  York,  N.  Y..  lb) 
$3325;  Levitt-Jackson  Engineering  Co.,  Woolworth  Bldg.,  New 
York,   N.  Y.,    (b)   $8000.     Noted  Mar.  5. 

«\ri>'  Y»rk,  X.  Y. — Borough  of  Brooklyn — (Official) — Bids 
will  be  received  by  the  Board  of  Water  Supply,  Municipal 
Bldg.,  until  11  a.m.,  Apr.  14,  for  Contract  No.  S6,  constructing 
a  part  of  the  Queens  conduit,  a  portion  of  the  city  pipe  lines  of 
the  Catskill  Aqueduct,  from  Fort  Greene  Park  to  Broadway. 
Charles   Strauss    is    Pies,    of   Bd. 

(Borough  of  Brooklyn)  (Official) — Bids  were  received  Mar. 
23,  by  William  Williams,  Comr.  Water  Supply,  Gas  and  Elec- 
tricity for  (a)  laying  water  mains  in  various  streets  and  (bi 
constructing  a  connection  between  the  72-in.  steel  pipe  line 
and  the  masonry  conduit  of  the  Brooklyn  water-supply  at 
Spring  Creek,  as  follows:  (a)  James  McAvoy,  303  East  127th 
St.,  New  York,  at  $93,834;  Soraci  Contracting  Co.,  $95,914:  Piano 
Bros.,  $98,018;  Corfagno  &  Dragonetti.  $95,891;  A.  B.  Nicholas, 
$102,474;  L.  D.  Gregory.  $94,642;  Melrose  Contracting  Co.,  $98,- 
835;  Peace  Bros.,  $101,369;  Beaver  Engineering  &  Contract- 
ing Co.,  $102,607;  J.  Gallagher,  $119,929:  Knight  &  De  Mecco. 
$94,321.  (b)  McHarg-Barton  Co..  165  Broadway,  New  York. 
$5S86    (lowest  bid).     Noted   Mar.   19. 

New  York,  X.  Y. — Bids  will  be  received  by  William  Wil 
liams,  Comr..  Water  Supply,  Gas  and  Electricity,  until  2  p.m. 
Apr.  8.  for  dismantling  and  transporting  from  pumping  sta 
tion  No.  3,  Borough  of  Queens,  to  the  Wantagh  pumping  sta 
tion.  Long  Island,  two  water  tube  boilers  and  re-erectinis 
them   in  place. 

(Borough  of  Richmond) — Bids  will  be  received  by  William 
Williams.  Comr.  Water  Supply.  Gas  and  Electricity,  until  2 
p.m.,    Apr.    8    for   laying   water   mains   in    various   streets. 

Plttsford,  N.  Y. —  Bonds  for  $6000  have  been  voted  for  th 
construction  of  a  reservoir  for  the  water  system. 

Hopewell,  \.  .1.-  The  Borough  Council  is  considering  a  bond 
issue  of  $70011  for  enlarging  the  water-supply  system  at  tin 
reservoir. 

Orange,  V  J.-  Bering  &  Gregory.  Engrs..  170  Pmadway 
New  Yoik,  have  submitted  a  report  to  the  Common  Council 
for  the  improvement  of  the  local  water-supply,  and  listed  th. 
following  recommendations:  construction  of  dam,  building  ot 
new  road,  etc.,   $276,100;  nitration  plant,  $101,750;   pipe-line  ex 

tensions.    $52.soo:    and    additions    to    pumping    station.    $33, 

The  estimate. i  total  expenditure  for  the  work  is  (463,650, 

Pnnxsutawney,  Penn.  Plans  have  been  prepared  l>>  Charles 
10.  Scbaup.  lOngr.,  Commonwealth  Bldg.,  Harrlsburg.  for  a  !,- 
000,000-gal.   reservoir  at    Punxsutawney. 

Norfolk,   Vii.       An   appropriation   of  $7.',. has  been    made  foi 

the  extension  of  the  watei    meter  Bystem   In  Norfolk. 
Hull    I. round,    (.ii.      The    construction    of    a    watei 

i  ontemplated.     J.   B,   Roberts   is   Interested, 

w  niiehiiiii.  Fin.      Bids  will  be  received  by  the  Board  of  I'-ii 


\ 


c, 


the 

|    It,.,,      ||        I'll! 


instruct  Ion  of  \\  titer  and  sewo 
,1  the  Bd,     Noted  Sept.  25.  1913 
Ale 


Tunica,  lb-.  (Offlcial)     Bids  will  i>c  received  bj 
ander,  Town  Clk.,   until   Apr.  7.   r.,i    the  Installation  of  a  wate 
i     tlmatetl    cost,    $10,000.      Fairbanks   £    Co.,    New   Or 
Engrs,     Noted    Mar.    19, 


syste 

leans,     I, a 

*<  lex.ii Ohio    (Offlcial)      Bids    will    be    received    bj    H 

r mi:  ■  i. .1. i  i    "I    I'm.  bases    ami    Supplies    until    n i,    Apr.    21 

in.    Contract    No,    I,    for   constructing    mixing    chambers,   coiigu- 

i mi.  i  i    ; main  pi] ■  outi  Ide  of  niters. 

i '  uii.  In)  i      Will     hn\  ■■    ben    rccelvi  il    bj     t  ho    Coinn I 

of  I'm.  Ii..-. ■•    nnil   Supplli       i I    ■       foi    ibc   nitration   |>! 

the    Dlvli  Ion    SI     numnlnii    pi  ml    from    Pratt    A    duly    Co.,   Inc.. 
Il,i  tli.nl     Com.,    $31,798;    Collin    Valve    Mic     Co.,    Ron'.. in.    Mum. 

'  .   I  'hnpm  in    v.. I.  ■■    Ml,      Co..    In. hard,    Miihh.,   $50. 

nll.l; vV'it'i    c.       Ti  ov.   N.    V  .    $35,  V'i|  ,    K.  n IvValvi. 

Ml,       Co       CI, nii-i      N      V  16.9  ■.       Hoe    Stephens    Mfc.    Co       Dl 

I, ,,lt,    Mb  b  ;    $49,096     I  .Pillow     Valve   M  fi      Co.,   Troy,    N     N  I 

I  ;         |>|||    bin  i  ii     Valve     Knundi  \      ,V      Consli  tictlon     Co.,     IMtl 
Roi  i    Mr,     c.      pitli  bin  i'ii,    Penn.,   $52. 
■  -.nao,     Not* 


In    n    report    Hiibmltled    by    I'ollard    X     lOllmi 
Hi.'    construction    of    "    bli-b   pressure    lieh 

ibe  ouii.  in,    iiistricti   am 
ocoav 


Dayton,  Ohio 

Clnclniu 
,.i     (and   pipe  i  <  i  lent  to  lorve  the  out  I    Ini    ill    trli 

in  i '   torn  ioi  inn.  of  the  city,    in    l 
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Uramlville,  Mich. — At  a  recent  election,  the  citizens  voted 
to  install  a  water  system. 

Highland  Park,  Mich Bids  will  be  received  by  L.  D.  Beck- 
lev.  Supt.  Pub.  Wks.,  until  Apr.  6  for  constructing  an  elevated 
tank.  90  ft.  high,  with  a  capacity  of  250,000-gal. 

Ouleshy,  IJ1. — The  Aetna  Engineering  Bureau.  Chicago,  Is 
preparing  plans  for  the  installation  of  a  water  system  at 
Dglesby. 

Princeville.  111. — Bids  were  received  Mar.  IS  by  the  Board  of 
Local  Improvements  for  constructing  a  water  system  from 
Pronger  &  Fletcher,  Blue  Island.  $15,547:  Frank  Sullivan, 
Bloomington,  $15,999;  A.  D.  Thompson  Co..  Peoria.  $14,672; 
Katz  Construction  Co.,  Omaha,  Neb.,  $14,661;  M.  McBlligott, 
Bvanston,  $14,814;  Thomas  Woolcox,  Oglesbv,  $14,401;  T.  H. 
[glehart,  Chicago,  $14,(549;  A.  C.  Schreiter,  Manitowoc,  Wis., 
$16,459;  Charles  M.  Porter  Co..  Chicago.  $15,009;  C.  T.  Bart- 
lett  Co.,  Evanston,  $14,S93;  Public  Service  Construction  Co., 
imaha.  Neb.,  $14,3S0;  W.  G.  Hoy.  Woodstock.  $14,690;  Al- 
arecht  Bros..  Kewanee,  $16,057;  T.  C.  Brooks  &  Sons  Co..  Jack- 
son, Mich.,  $14,315;  James  A.  Pringle.  Carthage,  Mo.,  $14,705; 
<V.  T.  Delahuntv,  Decatur.  $14,626;  Monie  &  Dunbar,  St.  Louis, 
Mo.,  $16,079.     Noted  Mar.  12. 

I  rlianii.  111. — See  item  under  Light,  Heat  and  Power. 

+lHitchellvlMe,  Iowa — Bids  were  received  Mar.  16  by  the 
^itv  Council  for  constructing  a  municipal  water  system  as 
ollows:  DES  MOINES  BRIDGE  &  IRON  WORKS.  Des  Moines, 
:14.960.  (awarded  contract);  Bash  &  Gray,  St.  Joseph,  Mo..  $15.- 
.85:  Rock  Island  Bridge  &  Iron  Co.,  Rock  Island,  111.,  $15,673; 
^ublic  Service  Co.,  Omaha,  Xeb..  $16,253;  Katz  Construction 
•o..  i  >maha.  Neb.,  $16,732;  W.  L.  Lovell  Co..  Minneapolis,  Minn., 
16,636.      Noted   Mar.   12. 

♦  Woodbine,  Iowa — The  Town  Council  has  awarded  the 
•ontr:tet  for  the  improvement  of  the  water  system  to  ROCK 
BLAND  BRIDGE  &  IRON  WORKS,  Rock  Island,  111.,  at 
54804.  Other  bids  were:  Omaha  Standard  Steel  Works,  Omaha, 
-.VI.,  $4900;  Western  Construction  Co..  Iowa  City.  la.,  $59011; 
)es  Moines  Bridge  &  Iron  'Works.  Des  Moines.  $5155.  Bids 
vere  received  by  C.  C.  Haas,  City  Clk.,  Mar.  16.  Noted 
■r.  12. 

Deernood,  Minn. — Plans  have  been  prepared  by  the  Oscar 
'laussen   Engineering   Co..    St.    Paul,    Minn.,    for    the   construc- 

1   water  and  sewer  systems  at  Deerwood.     Estimated  cost, 

25.000.     J.  O.  Hoge  is  City  Clk. 

+Exeelslor,  Minn. —  (Official) — Contracts  for  the  installation 
■  f  a  municipal  water  system  have  been  awarded  as  follows: 
toe  line,  to  the  NATIONAL  CO.,  Albert  Lea,  Minn.;  steel 
ower  and  tank.  CHICAGO  BRIDGE  &  IRON  WORKS.  Chi- 
ago.  111.;  pump  house,  W.  M.  MORSE,  Excelsior.  Noted 
•el..    19. 

Virginia,  Minn. — The  Water  and  Light  Commission  is  con- 
idering  plans  for  the  construction  of  an  underground  con- 
servoir  to  have  a  capacity  of  800,000-gal.     Noted  Nov. 

Anthony,  Kan All  bids  received  by  A.  G.  Jordan,  City  Clk., 

'i.    for    constructing    an    elevated    steel    tank    and    tower 
been     rejected    as    they     were    above     the      appropriated 
mount.     New  bids  will  be  received   until  Apr.   14. 

+  i:hI>oii,  Kan. —  (Official) — The  city  lias  awarded  the  con- 
ract  for  the  construction  of  a  water  system  to  T.  C.  BROOKS 
:  S<  >NK  CO.,  Jackson,  Mich.,  at  $23,721.  Bids  were  received 
I.ii.    is.     Noted  Mar.  5. 

+  <liiuilin.    Neb.— (Official) — The    city    has   awarded    the    con- 
ract    for  the   installation  of  a    lft.(iini.(i(.iti-gal.   high-duty  pump- 
. ■  1 1 1 r-    in    the   pumping   station    to   the   EPPINO-CARPEN- 
'Kl;   CO.,    I'ittsburgh,   Penn.      Noted    Feb.   5. 

Conrad,    Mont. — The   Conrad    Water   Co.   is   preparing   plans 

■  r  tin'  construction  of  a  pipe  line  from  the  storage  reservoir 
i  Li  ke  Francis. 

+  XrannnN  I'axx,  Tex. — The  city  has  awarded  the  contract 
ii  the  Installation  of  a  water  system  and  electric-light  plant 
3  the  ONEIL  ENGINEERING  en.,  Dallas,  at  about  $30,000. 
feted  Dec.  is.  1913. 

Rosenberg;,  Tex. — The  citv  contemplates  the  construction  of 
water   system  to  cost,   $18,000. 

Hung)-.  Tex-  ■ -Plans  have  been  prepared  by  Bartlett  & 
:n. in  -. .  Engr.,  San  Antonio,  for  the  construction  of  a  water 
ysti  in   In    Runge.     Noted   Mar.   26. 

Stlsler,  Okla. —  (Official) — Bids  will  be  received  by  the 
•oard  of  Town  Trustees,  until  Apr.  14  for  the  extension  of 
i'i  .  i  till  sewer  systems.  J.  B.  Svlcnder  Is  Chn.  of  the 
il.     Noted  Jan.   29. 

+  Snlt  I. nke  City,  I  (nh  -The  city  lias  awarded  contracts  to 
(VI, LIN'S  *  I'AI.MKK.  Salt  Lake  City,  for  const  met  ing  the 
orllt    Temple   St.   aiiueiluct,   at   $9288;    for   laying  water   mains 

■  A    C    BIRD  ,\-  I'n..  Ball   Lake  City,  at  155,874. 

Molalla,  Ore.     Preliminary  arrangements  are  being  made  by 
1  Cltj    Council  for  the  Installation  of  a   water  system, 
KUInorr.  Calif.      The  Elsinore  Vallej    Mutual   Water  Co.  lias 
»en   Incorporated   b>    Flavey  Shyrtleff  and   Chae    S.   Brown,  of 
■  les,  i;     W     McLaughlin,  of  Monrovln   and   II,   II.   II  li 

*   Elsinore,      Tin mpnny    will    sink    a    well.    Install    pumping 

hint,     ami     build     a     illst  rihut  inu     pipe     Urn      system     to    furnish 

mi  to     boul   i acrei   ol  land  nea  i   Elsinoi  e. 

Norteato.    Calif.      The    Modesto    Irrigation    District    contotn- 

n'e-    spending    $610, for    making    enlargements     md    Im- 

io   the   main   canal       \    number   of  hydraulic   tills 
111  be  tn.i .1.-  nnii  i  i. ii.  i-eto  flumes  and  the  capaoity  of  the  canal 

ii '   ifl  to    ' i   reel 

onkinnii.  cntif.    The   city   Council   contemplates   spending 

(or   the  extension   of   the   high    power  salt -pumping  stn- 


ni.iiiir.  „i.  <i„,..     (Official)     The  Board  of  Commit 
warded   the  contract   tot   constructlna   a   pumping  station 

Itratlon  plant  ami  ai ten loF   J    rAQO  CO.,  ltd  . 

in  Bldg.,  Montreal,  a<  I  IB 0      Noted  Mai     LI 

•rlnec   Knlierl.   II.   <  .      Th<     Contract    for    the  constitution   of 

llni   i'.i  the  w  itei        t<  m  h  -    been  awarded  to  QER  \i.i> 
•i:,   Monti  sal,  Que  .  al    !  1  06 


SEWERS 

Worcester,    Mass. — The     City    Council     has    authorized     an 

appropriation  of  $45,000  for  the  extension  of  the  outfall  sewer 
system.     Matthew  Gault   is  Supt.   of  Sewers.     Noted  Jan.    S. 

+  Xew  Haven,  Conn. —  (Official) — Bids  were  received.  Mar. 
24,  by  F.  L.  Ford,  City  Engr.,  for  (a)  sewer  in  Front  St.;  (b) 
sewer  in  Middletown  Ave.,  from  ANTONIO  LAMBO,  Water- 
bury,  (a)  $2s,045  (awarded  contract);  Dwyer  &  Mannix,  New 
Haven,  (a)  $32,105;  (b)  $10,284:  THOMAS  F.  MAHER,  New 
Haven,  (a)  $28,437;  (b)  $9755  (awarded  contract);  Lawrence 
O'Brien,  New  Haven,  (a)  $30.1S7:  Beradino  &  Tomasetti  Con- 
Hartford,  (a)  $35,725;  <b)  $11,882;  C.  W.  Clakes- 
(a)    $29,665.      Noted   Mar.    19. 

Binghamton,  IV.  Y. — Bids  will  be  received  by  the  Board  of 
Contract  and  Supply  until  Apr.  S  for  constructing  sewers  in 
various   streets. 

New  Vork,  N.  Y. —  (Borough  of  Brooklyn) — Bids  will  be 
received  by  Lewis  H.  Pounds,  Pres.  Borough  of  Brooklyn, 
until    11    a.m.,   Apr.   S,   for   sewer  construction. 

Bridgeton,  Jf.  J. — Plans  have  been  prepared  by  Newton 
YVade  City  Engr.,  for  the  construction  of  a  storm  sewer  in 
Second   St.,  to  cost   $15,000. 

*New.tk,  IV.  J.— (Official)— Bids  will  be  received  by  the 
Passaic  Valley  Sewerage  Commissioners  until  2  p.m.,  Apr  28. 
for  constructing  Section  17  of  the  main  intercepting  sewer 
in  the  city  of  Paterson.     John  S.  Gibson  is  Clk.  of  Comn. 

+Woodbridge,  N.  J. — The  Township  Committee  has  award- 
ed the  contract  for  constructing  the  Port  Reading  sewer  to 
LIDDLE  &  PFEIFFER,  at  $9322.  Bids  were  received  Mar. 
20.     Noted  Mar.  12. 

Dnryea,  Penn. — Bids  will  be  received  bv  the  Town  Council 
until  Apr.  7,  for  sewer  construction.  Rudolph  Hervat  is 
Borough   Secy. 

•  Baltimore,  Md. —  (Official) — Bids  will  be  received  by  the 
Board  of  Awards,  at  the  office  of  the  City  Register,  until  11 
a.m.,  Apr.  15,  for  Sanitary  Contract  No.  133,  constructing  Im- 
hoff  and  sludge  tanks  and  sludge  beds  at  the  sewage-disposal 
works.     Charles  England  is  Chn.  of  Sewerage  Comn. 

Augusta,  Ga. —  (Official) — Bids  will  be  received  by  the 
River  and  Canal  Commission  until  4:30  p.m.,  Apr.  9  for 
changing  the  course  of  the  sewers  which  empty  into  the 
river.      Nisbet  Wingfleld  is   City   Engr.      Noted  Mar.   19. 

+Lake  Charles,  La. — The  contract  for  the  construction  of 
sewers  has  been  awarded  to  KAW  PAVING  CO.,  Topeka, 
Kan.,  as  follows:  10-in  55c;  12-in.,  65c;  15-in.,  $1;  lS-in., 
$1.30;   22-in.,  $2.30  and   24-in.,   $2.45. 

\\  liiteslnirg.  Ky. — Bids  will  be  received  bv  T.  J.  Johnson. 
City  Engr.,   until   Apr.   30,   for  sewer   construction. 

Canal  Dover,  Ohio — Preliminary  plans  have  been  prepared 
by  George  Arnold,  City  Engr.,  for  the  installation  of  a  sew- 
age-disposal   plant    and    system. 

Loili,  Ohio — Bonds  for  $28,000  have  been  voted  for  con- 
structing sewers. 

Lorain,  hio — Bids  will  be  received  bv  the  Director  of 
Public  Service,   until   Apr.   9,   for  sewer   construction. 

+Nlles,  Mich. — The  contract  for  tha  installation  of  a  one- 
mile  trunk  sewer  has  been  awarded  to  C.  H.  DEFREESE, 
South   Bend,   Ind. 

+  1  ei , Italia.  III. — The  Board  of  Local  Improvements  has 
awarded  contracts  for  sewer  work  as  follows:  Seventh  South 
St.  District,  to  METER  &  THOMAS  CONSTRUCTION  CO 
East  St.  Louis,  $7992;  Third  South  St.  District,  H.  H.  HALL, 
East  St.  Louis,  $6557;  Rexford  Ave.  District.  JEROME  MAN- 
NBN,   Mt.   Vernon,   111.,   $5589. 

+Enst  St.  LouiM,  III. — The  Board  of  Local  Improvements 
has  awarded  the  contract  for  the  reconstruction  of  the 
Illinois   St.   sewer  to   KEELY   BROS.,   East   St.   Louis,   at    $13,- 

Menominee,  Win. — Bids  will  be  received  bv  the  Hoard  ..I 
Public  Works  until  Apr.  15,  for  sewer  construction.  Noted 
Mar.   6. 

♦  Superior,  wis. —  (Official) — The  Board  of  Public  Works 
has  awarded  contracts  for  sewer  work  in  the  Eighth  Ward 
as  follows:  RICHES  *  ANDERSON.  Superior.  $6761:  PAS 
TOUIOTT  CONKTRl'OTIoN  CO..  Duluth,  Minn..  $7890-  PETER- 
SON K-  HELM,  Superior,  $7170.  Hi, Is  were  recoi\e,l  Mar  2  3 
Noted    Mar.    19. 

I.nthrle  Center,  Iowa — The  construction  of  a  sewer  system 
to  cost  $40,000,  Is  contemplated 

Own  go,  Iowa— E.  E.  Harper,  Engr.,  Kansas  Citv.  Mo.,  has 
prepared  plans  for  the  construction  of  a  sewer  system  at 
Osage.      Estimated   cost,   S'.u',, 

Sumner,  Iowa-  Kids  will  be  received  until  5l.iv  6  bv  the 
City  <  lerk  for  constructing  about  four  miles  of  sewers  M 
Tschlrgi   &  Sons,  Cedar  Rapids,  are  ESngrs 


+<  ouiicii   Grove,   linn.     The   contract    for  sewer   construc- 
tion   ha       11 1    BJVBRETT   S    BURT,    Hutchinson, 


♦Independence,     Kan.     The     contracl     for    constructing     a 
.warded    to   GREEN    A    CULLBN,    lu- 


ll.    11  Ifflctal  1     Bi.i  1  Ived 

2,     for     Sewer     Construction,     Iron 


dependence,  at  $5759. 
+Grand    Forks, 

INBON,   vw    \i.sti\i:  CO.,   Grand    Porks,   at    $4477    (awarded 
contract) .    s     W.    Bchruth  tt  notion    Co  . 

$514 1:  E    T    Webster,   $6826     11  trui  tlon   Co 

Brand   Forki   Concrete  Co.,   $6234      Noted   Feb    19 

Hannibal,    Ho.  'ids   win   be    reoelved   bv    it     e 

Smiley,  Cltj    I'm  r.  until   noon.    Vpr    t,  for  tructlon 

in   Sew.r   District    No    800      w     11     v..,.-,    -     Clti    Clk       Noted 
Mar.  19 

+  >.«.  Louis,  Ho      (Official)     Tim  Board  of  Public   Improve- 
ments has   awarded   thi    contract    for  conatructl iswer  in 

No    8.  to  .ii  »HN    E    McM  \llo.\, 

u  .me.  right    Bid        si     1. toils.   .11    -'a:  .  :       Not  1 
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Webster  Groves,  Mo. —  (Officials) — Bids  will  be  received 
by  the  city  until  Apr.  13,  for  constructing  a  sewer  system 
and  septic  tank.     R.  L.  Mook  is  City  Engr. 

Houston,  Tex. —  (Official) — Bids  will  be  received  by  E.  E. 
Sands,  Citv  Engr.,  until  Apr.  6,  for  constructing  sewers  in 
Tuam,  Elgin,  Hadley,  Gray  and  Anita  Aves.  and  in  Louisiana 
and   Crawford   Sts. 

South  Bend,  Ore. — Bids  will  be  received  by  Charles  H. 
Mills,  City  Clk.,  until  Apr.  6,  for  constructing  sewers  in 
Local  Improvement  District  B. 

Exeter,  Calif. — Plans  have  been  prepared  by  Frank  A. 
Lathrop,  Engr.,  Los  Angeles,  for  the  installation  of  a  sewer 
system  in  Exeter.  Bonds  for  $50,000  will  soon  be  voted  for 
the    purpose.      Noted    Sept.    11,    1913. 

Los  Angeles,  Calif. — The  lowest  bid  received  for  construct- 
ing a  sewer  in  Lorena  St.  was  that  of  the  Leo  Miletich,  737 
Ruth  Ave.,  Los  Angeles,  at  $12,023.  Other  bids  were  J.  J. 
Veselich,  $12,601;  J.  C.  Wukojevich,  $12,659;  M.  R.  Fulmis, 
$12,700;  Mlagenovich  &  Gillespie,  $12,S50;  Sutalo  &  Dalmatin, 
$13,714;  A.  Jayich,  $14,441;  Joe  Chutuk,  $15,500;  R.  N.  Nik- 
cevich,   $17,800;  J.   Ukropina,    $18,000. 

+  l!i.  I ml.  Calif. — The  City  Council  has  awarded  a  con- 
tract to  FRED  MYERS,  at  $40,000,  for  the  installation  of  a 
sewer    in    the    Stege    district. 

South  Pasadena,  Calif. — Bids  will  be  received  by  John  W. 
Scott,  City  Clk.,  until  Apr.  4,  for  constructing  a  portion  of  the 
sewer  system,  about  15  miles.  Estimated  cost,  $50,000.  John 
MacMillan  is  City  Engr. 

Estavan,  Sask. — Plans  are  being  prepared  for  the  installa- 
tion  of  a   vitrified   clay    pipe    sewer   system    to   cost   $68,000. 

♦  Vancouver,  B.  C. — According  to  press  reports,  the  con- 
tracts for  sewer  pipe  has  been  awarded  to  the  DOMINI"  IN 
CEMENT  PIPE  CO.,  at  $35,352,  and  for  castings  to  the  VAN- 
COUVER   ENGINEERING    CO.,    at    $8250. 

GARBAGE 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — Bids  were 
received,  Mar.  24,  by  J.  T.  Fetherston,  Comr.  Street  Cleaning, 
Municipal  Bldg.,  Borough  of  Manhattan,  for  the  construction 
of  a  running  and  dumping  board  at  the  foot  of  Stanton  St., 
East  River,  and  at  the  foot  of  West  134th  St.,  North  River. 
The  contract  was  awarded  to  HENRY  R.  ASSERSON,  at 
$3712. 

+<  'liii-ami.  111. — See  item  under  Miscellaneous:  Squeegee 
Machines — Chicago. 

Portland,  Ore. — The  city  will  construct  an  additional  gar- 
bage incinerator.  The  site  for  the  building  has  been  selected. 

STREETS    AND    ROADS 

+  Malden.  Mass. —  (Official) — The  contract  for  improving 
the  West  Border  Road  from  Murray  St.  to  Savin  St.,  in  the 
sex  Fells  Parkway,  has  been  awarded  by  the  Metro- 
politan Park  Commission,  1!  Beacon  St.,  Boston,  to  COLE- 
MAN BROS.,  Pearl  and  Marginal  Sts.,  Chelsea.  John  R. 
Rablin    is    Engr.      Noted   Mar.    5. 

Springfield,  Mas*. — P.  H.  Clark,  Supt.  of  Streets  and  En- 
gineering, is  preparing  plans  for  regrading  State  St.  at 
.-in    estimated    cost   of   $80,000. 

+  S«ani|>seott,  Muss.  See  item  under  Miscellaneous:  Sea- 
wall and   Drive — Swampscott 

+>'ew  Haven,  Conn. — The  following  bids  were  received 
by   Commission    or    Pi  rmam  nl     Pavement    for   paving  as   fol- 

(A)  i.l...  I  l;        sheet      asphalt;      ((')      asphalt 

i  i       Mil    Whallej    SI  ;    (c)    Derby   Ave.; 

i.ii    George    SI  .    (e)    Howard    Ave.;    (f)    Kimberly    Ave.;    (g) 

XV  llit  lie;.      A     . 

A 

li  (<•)  (!) 
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n 
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Road  No.  1169.  Chautauqua  Lake,  Part  5,  Chautauqua 
County.  0.61  miles.  Patrick  Goggin,  $15,450.  Constantine 
Construction  Co.,  $14,586.  Harry  B.  Harrison.  $14,538.  Eimer 
M.  Love,  $15,895.  Witt  &  Blades,  $14,308.  Arthur  J.  Corrigan, 
$15,509;   and   three  other   bidders. 

Road  No.  5434.  Mayville  Westfield,  Chautauqua  County. 
4.49  miles.  S.  P.  Benson  &  Co.,  $119,501.  Harry  B.  Harrison, 
$102,104.     S.  V.  R.  Malcolm  &  Sons,  $97,907. 

Road  No.  5450.  Halcottsville-Roxbury,  Delaware  County. 
8.00  miles.  Nathan  E.  Young,  $76,093.  Winston  &  Co.,  $76,447. 
S.  B.  Van  Wagonen,  $65,765.  Betts  &  Boice.  $73,279.  Gruner  & 
Hallenbeck,   $66,463. 

Road  No.  5456.  Hancock-East  Branch,  Part  1,  Delaware 
Countv.  6.91  miles.  Winston  &  Co.,  $12S,246.  C.  W.  Tryon, 
$117,245.  John  F.  Dolan  Contracting  Co..  $116,055.  Joseph 
Walker  Construction  Co.,  $117,101.  I.  M.  Ludington  &  Suns, 
$115,207.      Jova    &    Kehoe.    $104,570. 

Road  No.  5246.  Hancock-East  Branch,  Part  21  Delaware 
Countv.  6.50  miles.  Winston  &  Co.,  $113,743.  Joseph  Walker 
Construction  Co..  $107,457.  I.  M.  Ludington  Sons,  $103,161. 
G.  W.  Trvon.  $103,323.  Jova  &  Kehoe,  Inc.,  $94,830.  John  F. 
Dolan,  $98,474. 

Road  No.  5459.  Roxburv-Grand  Gorge,  Delaware  County. 
5.66  miles.  Winston  &  Co.,  $77,304.  Richard  Hopkins,  $72,- 
S32.  Joseph  Walker  Construction  Co.,  $75,297.  Ward  &  Tully. 
$75,624.  S.  B.  Van  Wagonen,  $70,581.  Gruner  &  Hallen- 
beck.   $66,978. 

Road  No.  5455.  Davenport  Center-Oneonta,  Delaware  and 
Otsego  Counties.  7. 89  miles.  Semper  Bros.,  $78,876.  Nathan 
E.  Young,  $83,407.  William  P.  McDonald  Construction  Co., 
$78,142.  Joseph  Walker  Construction  Co.,  $S2,2S7.  DeGraff  & 
Hogeboom,  $77,435.  Gruner  &  Hallenbeck,  $S1,646;  and  four 
other   bidders. 

Road  No.  5338-A.  Windsor-Deposit,  Delaware  &  Bin.  me 
Counties.  4.18  miles.  Meckes  &  Abrogast.  $55,119.  Flo..  I  & 
Van  Wirt.  $57,487.  McLaughlin  Burnchill,  $58,270.  Breese  & 
Church  Co.,  $56,744.  Edgecomb  Bros..  $56.1S6.  Geo.  W.  Holder] 
&    Co.,    $59,646;  and    two   other   bidders. 

Road  No.  5460.  Wassaic-Dover  Plains-Pawling  Town  Line 
Part  1,  Dutchess  Countv.  10. S7  miles.  Frederick  E.  Gross  & 
Son,  $131,481.  J.  DeMiehael  &  Bro.,  $130,978.  Joseph  Walker 
Construction  Co.,  $125,199.  Bridgeport  Construction  Co..  $116.- 
758.  Geo.  H.  MacEvoy,  $130,257.  Jova  &  Kehoe,  Inc.,  $124,888; 
and  eight  other  biders. 

Road  No.  5317.  East  Aurora-Holland,  Part  1,  Erie  County. 
4.97  miles.  D.  D.  Dugan  &  Son.  $131,519.  Ribstein-Holder 
Co.,  Inc.,  $134,917.  S.  V.  R.  Malcolm  Sons,  $135,009.  Henry 
Burgard,  $134,436.  F.  J.  Mumm  Contracting  Co.,  $127,354.  John 
M.  Fitzwater,   $131,174;   and  seven  other  bidders. 

Road  No.  5453.  East  Aurora-Holland,  Part  2.  Erie  County. 
4.52  miles.  Swank  &  Mclntvre,  $74.20S.  McGuire  &  Fahey, 
$71,429.  J.  A.  Culkin  &  Son.  $71,875.  S.  V.  R.  Malcolm  A 
Son,  $73,018.  H.  P.  Burgard  Co..  $66,958.  F.  J.  Mumm  Contract- 
ing Co.,   $69,860;  and  seven  other  bidders. 

Road   No.    1090.      Saranac   Lake-Lake   Clear   Junction.    Part 
1.  Franklin  Countv.     4.35  miles.     John  B.  Dower,  $54,798.    Beeile 
Bios.,    $51,13S.      W.    T.    Thaver   &    Co.,    $56,847.      Hollingtun    iv.. 
$54,297.      Dana  W.    Robbins  Co.,   Inc.,   $60,952.      Keesevilli 
Co.,    $54,344. 

Road  No.  5468.  Chateaugav-Clinton  County  Line,  Frank 
lin  Countv.  4.66  miles.  Spellman-Oliver  Co.,  $75,676.  Michael 
J.   Fitzgerald,   $73,162. 

Road    No.    5462.      Cairo-Windham,    Part    2.    Greene    County. 
2.44   miles.      Hollington   Co.,    $33,S46.      Caesar   A.    Rossi. 
Catskill    Construction    Co.,    $31,893.       Russo-Parker    Construe 
tion  Co.,  $34,351.     Jova  &  Kehoe,  Inc..  $31,957. 

Road    No.    5466.      llion-Cedarville.    Herkimer    County.      7.1: 
miles.     T.  H.  dill  Co..  $7S,293.     Newport  Construction  Co.,   $76,. 
i.l       Suffolk  Contracting  Co..   $79,850.      William  G.  Fox.    • 
Betts  &  Boice,  $7S,677.     Jova  &  Kehoe.   $75,8S2.      And   six  othe 
bidders. 

Road  No.  114S.     Cape  Vincent-Watertown,  Part  I,  J 

County.  8.91  miles.  Eastover  Construction  Co.,  $76,753.  Mi 
Laughlin  &  Burchill,  $75,106.  Chambers  ,v  Barnes,  $77.6; 
Kho.lv  ,v.  Clavvson.  $67.  no  I.  Semper  Bros.,  $74,938.  RUCD 
Saunders  Construction  Co.,  $67,266.     And  four  other  bidders 

Road  No.  5210-A.  Middletown  Bloomingburg,  Oraifl 
County.       0.48     mile.       Jova    &     Kehoe.     $5999.       Jackson     Bro 

Road    No.    544S.      Albion    village:      Wesl    and    East    .\\e 

Orleans  Countv.  1.84  miles.  Bipton  &  Murphy.  $54,226.  Ba 
roily  &   [ngersoll.  $71,211.     10.  B.  \V I  \-  Sons,  $70,596.     Rhoi 

,V  Clawson,  $68,260.  S.  V.  B.  Malcolm  K  Sons,  $71.8211.  Tyno 
\Y  [ley,   $71,717.      And    nine   olhei    l.i.Mn  s 

Road  Mo.  1168.    Tie    mm   Kusscll.  St.  Lawrence  County.     6.. 

miles,      R Ij    &   i'ii»    on,   $64,636,      Richard    Hopkins,    $68,9 

Sempei    Bro    .     

Road    Mn.    1126.      Canton   I'iei  iepi.nl,    St.    Lawrence   Coun 
7.88  miles.     Richard   Hopkins,  $68,838.     Rhody  &  Clawson, 
676.       Be., i,.     Bros.       $66,211.       Hamilton     S      Bonney,     $ 


Joseph    M.'i' 


liCk,    $73,279.        \i..l 


Lawrence    Couti 

Inc.,  $97,066.  Bho.lv 
$96,871.  Patrick  Mi 
McLoughlln     J 


il    Constructlo 


Semper   Bros 

.:. I 

i    ■  ,,     5461        Vfasseni     \  Mage, 

i     i   ei       Sullivan  ( lonsl  i  uc i 

94,244,      Harrj    B     Man  Ison. 
...         $97,381        Guj      B      I  llcklson, 
Burchill,   $96,042       \mi   Bve  other  biddei 

Itoad     No.     5314.       Seotia    High     Mills,     s.  1 mil     Count) 

lie         Kpuvtoi vvll    Construction    Co..    $80,000.      Union 

C :■:         W      K     I'orley.    $86,218.       Win 

i  ioo    C    Mule.  ,  Jr.,   186,069      No"  pi 

i,  ,  v.       \,,,i  three  othe,    blddi 
r i    No    r.ir.v      r,,i,i,..  i  in  we  i    iti.  hmonilvlllc,    Scbol 

Cf.Ulll'  S.94     mill  Bells     \       B.oiee,     $1  I  1.105         Now  ,,,,,  I 

i.  ui  iion    '■ 1,52!  i  mlej     Com  ti  ui  lion     i  !o 

i.  me    Con  trt i    I  !oi  p        ■■  •  ' .  2        Jacl  

r  Constructlni     Co        Id  1,221        \n,l    tin 

1    .     ui     No     5457,       Bl li Month  ell.,      I  \, ,  I     :'.    Soil. 

C I  i.    r:     miles         il'N      \l;o  Nan $88,336.        Winston    A 

100,814       Tl ii I,    $96,193.      Jackson    Bros.,    $84,- 

170  ..,,, 

I  -,,.,1      No       1167  ll.'isllni n    Hie I    nil        Villain      Saw      Mill 

,  ,     r,,  ,,i     \v.     i,  h,     lei    C.imti         1    '      mil.  '  inn        Vlli 

,       ,.,  i, ill..     (31.545        loin,   ii     Wi     Ion,     [3  1   97  1        Murray    A 

Vlfred    Price,    I  19  Bl  I       Josi  ph   Olmi »,   I83,<B 

i      r    i  ,  ,  i.    ton,    ■'.'ii-       Vnd   fmii   othei    bldds 


:;: 
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Road  No.  54G4.  Goldens  Bridge-Purdy-Croton  Falls,  West- 
chester County.  4.74  miles.  Cenedella  &  Co..  $75,284.  Alfred 
Price,  $73,37S.  W.  F.  MeCabe  Contracting  Co.,  Inc.,  $81,977. 
Geo.  R.  Gorham,  J7S.956.  Frank  Arrigoni  &  Bro..  $75,338. 
Bridgeport  Construction  Co.,  $74,542.     And  ten  other  bidders. 

Road  No.  5324-A.  Dundee-Penn  Yan,  Yates  County.  24.7 
miles.  J.  W.-  Brennan  Construction  Co.,  $14,735.  G.  W.  Gur- 
nett,    $13,710.       Lane    Construction    Corp.,     $13,606. 

Road  No.  5087.  Geneya-Waterloo,  Seneca  County.  5.91 
miles.  Richard  Hopkins.  $39,333.  J.  W.  Brennan  Construction 
Co.,  $3S.S43.  Breese-Church  Co.,  $40,470.  Wood  &  Tompkins, 
$39.62S.  J.  H.  Weidman,  $3S,500.  Michael  H.  Ripton,  $35,804. 
And  11   other  bidders.      Noted    Mar.   12. 

The  following  bids  for  the  repair  of  the  State  Aid  highways 
were  received  by  the  State  Commission  of  Highways,  53  Lan- 
caster   St.,    Mar.   27: 

Repair  Contract  No.  53.  Road  No.  523.  Hamburg-North 
Collins,  Erie  County.  0.72  mile.  Constantine  Construction 
Co..  $1S,329.  John  Johnson  Construction  Co.,  $18,610.  Louis 
H.  Gipp,  $16,377.  McGuire  &  Fahev,  $15. S91.  Witt  &  Blades, 
$15,904.     Harry  B.  Harrison,  $15,456.     Noted  Mar.  12. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  the  Commissioner  of  Bridges  until 
2  p.m.,  Apr.  9,  for  furnishing  and  delivering  granite  blocks 
to  the   Department   of   Bridges.      F.   J.    H.    Kracke    is   Corar. 

Troy,  X.  Y. —  (Official) — The  contract  will  probably  be 
awarded  to  The  Hassam  Paving  Co.,  Worcester,  Mass.,  at 
$13,407,  for  improving  Adams  St.  from  River  to  Second  Sts. 
Other  bidders  were:  Belotte  Marehese,  $13,714;  Joseph  R. 
Behan,  $13,560;  John  W.  Davitt,  $13,595;  and  Edward  Walsh, 
j  $13,563.      John   McLaughlin    is  Secy.      Noted    Mar.    19. 

(Official) — Bids  will  be  received  until  Apr.  7  for  paving 
Tlbbits  Ave.,  about  10,000  sq.yd.  pavement,  and  6200  lin.tt. 
(concrete  curb.  The  estimated  cost  is  $40,000;  for  paving 
| People's  Ave.,  about  9000  sq.yd.  of  pavement,  and  4200  lin. 
■  ft.  of  concrete  curb,  the  estimated  cost  is  $24,000;  and  for 
Sixth  Ave.,  about  5200  sq.yd.  of  pavement,  and  2200  lin. ft.  of 
curb.  The  estimated  cost  is  $16,000.  A.  E.  Roche  is  City 
En  -  r 

Elizabeth,  \T.  J. —  (Official) — Bids  were  received  as  follows: 
Mar.  20,  for  improving  Magnolia  Ave.,  Schneider  &  Stelle, 
i  $16,083  (low  bidder);  Broadway,  Samuel  Sampson,  $4280 
j  (low  bidder) ;  and  for  constructing  a  sewer  in  Fanny  St., 
Matteo  Rinaldo,  $333.  William  P.  Neafsey  is  Street  Comr. 
Noted   Mar.    12. 

Baltimore,  Md. —  (Official) — The  following  contracts  will 
probably  be  awarded  for  constructing  roads  in  various  coun- 
ties: Contract  WI-8.  Wicomico  County.  McNerney  Construc- 
tion Co.,  Canton,  Penn.;  Contract  F-16,  Frederick  County, 
ID.  M.  Andrews  Co.  Equitable  Bldg..  Baltimore,  $24,069;  Con- 
tract 0233,  Montgomery  County,  will  be  readvertised;  Con- 
tra.t  CO-14,  Caroline  County,  J.  S.  Bond,  16  Camden  St., 
Baltimore,  $15,108;  Contract  G-6,  Garrett  County,  will  be 
.readvertised;  Contract  F-15,  Frederick  County,  Bamberger- 
,  Chapman  Co.,  East  Orange,  N.  J..  $26,237:  Contract  CL-6. 
[Carroll  County,  will  be  readvertised ;  and  Contract  047,  Cecil 
Countv,  Pugh  &  Hubbard  Co.,  601  Witherspoon  Bldg.,  Phila- 
delphia. Penn.,  $29,883.  O.  E.  Weller  is  Chn.  of  State  Road 
Commission.      Noted    Mar.    19. 

BlackHhurK,  Va. — At  a  recent  election,  bonds  for  $100,000 
for  road  improvement  in  Blacksburg  magisterial  district, 
were  voted. 

Hiirrittonhure,     Ya. — Official) — Bids     wlil     be     received      by 

the    Board    of    Supervisors    of    Rockingham    County    until     11 

I  a.m.,    Apr.    9,    for    the    construction    of    2.6    miles    of    macadam 

road    between     Edom    and    Singers    Glen.      G.    P.    Coleman    is 

State    Highway    Comr. 

+  Richmond,  Ya. — The  following  contracts  have  been 
(awarded  by  the  Administration  Board  for  sidewalks,  curbs 
and  gutters;  A.  W.  McClay.  $21,944;  JARVT  RERKIN'S  CON- 
STRUCTION CO..  ?vs?,3;  NICHOLAS  A:  HENLEY,  $7129;  C. 
M.  HENLEY,  $13,394;  MeAUOHEY  .v  VAN  DOREN,  $1162;  A 
Q.  BILLINGS,  $13,459;  and  the  TIDEWATER  CONSTRUC- 
TION  CO.,   $3010.      Charles   E.   Boiling   is   City   Engr. 

+  <  hnrlrxton,  S.  C. — The  contract  for  paving  Libertv  St. 
with  brick  has  been  awarded  to  WILLIAM  F.  BOWE,  Colum- 
bia, at  $14,000. 

-f  llriicli'titown,   Fla. — Official) — The  contract  for  about    101,- 
i  vd.    of  street   paving   has  been   awarded    to   the   SOUTH- 
ERN  asphalt    .<•    construction    CO.,    Birmingham,    Ala.. 

it  .lout  $108,685  anil  for  58.390  lin. ft.  of  granite  curb  at 
$26  17.  S.  C.  Corwin  is  Comr.  of  Pub.  Wks.,  and  Phillip  Lacey 
Us  City   Engr. 

Greenahnro,  Aln.      Rids  will  be  received  by  the  Commlssion- 

ilil.    r..inilv   Court   until    11    a.m.,    Apr.    9.    for    graveling 
Pnlontown     Road.      The    estimated    coat    is 
! $65 12.      W.   S.   Keller,   Montgomery,   is  State   Highway  Comr 

Hamilton,     Ma.     (Official)      Rids    will    be    received    by    (he 

of  Commissioners  of  Marion  County  until  11.30  a.m.,    Apr. 
improving    three   miles  of  State    Ud    road   ami    for  20 
miles  of  county  roa.ds.     W.  S.  Keller  is  State  Highway  Engr. 

Rorkford.  Ma.     Ri.is  will  t..-  received  bv  the  Commissioners 

i  Couriu   c,,,,,  i   until n.    \pr.  7.  foi   Improving  a  por- 

r     Hie    Kellyton    Rorkford     I:. I        The    estimated    cost    Is 

Vernon,   tin. —  romclan      Bids  will   h 

..f  Cnmml!     lorn  i      nl    i    I     mnty   until  9.30  a.m.    Apr    II.   for 

i  :       In    the    I'nilllh  .       W      S. 

State   I  Mghw  :i  i     I 

Vo,    Orlenna.   I.n.      (Official)      Rids    will    be    received    b 

Hl.-liv    .       I  ..  :       tmenl    ol    Ho     Board    ••(    State    Cm-ii rs,    New 

Orleans   c.u, i    Bids;.,    until    noon,     \i"     ""     for    surfacln 

follov  Ing    hlgliwn         wltl  rl    from    Bo 

Nln...  h      .1....11     -a   miles:   old   Shed    i:..:..l    to    R.-.l    Chute    Bayou, 

about      ■   i--       mil.  .". 1      '  "       I' 

about    13  mil,        W    R     Ml  Inson  Is  Stale  Highway   Bngr. 

«\ii<h<iili..    'lenn.     fO  will     be     received     by 

J    w    Dashlell,   Secy     Board   of  Commissioners,   until    10     urn., 
\i.r    9,   ror  paving  under  Special   Benefit    Improvement   Ordln- 


+  <  iiieinniiti.  Ohio — (Official) — The  contract  for  the  con- 
struction of  concrete  sidewalks  in  Districts  No.  1,  2,  3  and  4 
have  been  awarded  by  the  Director  of  Public  Service,  to  THE 
CHARLES  KULIF  ARTIFICIAL  STONE  CO.,  601  Hunt  St., 
Cincinnati,  at  $6607;  $6607,  $6861  and  $6607,  respectively. 
Frank    S.   Krug  is  City  Engr.      Noted   Mar.    5. 

Columbus,  Ohio — (Official) — Bids  will  be  received  bv  the 
State  Highway  Commissioner,  until  2  p.m.,  Apr.  15,  for  grad- 
ing and  paving  the  following  roads:  Licking  Countv.  Petition 
S07,  with  concrete;  Ohio  Post  Road — National  Pike'  in  Hope- 
well, Bowling  Green.  Franklin  and  Licking  Townships,  about 
13.83  miles.  The  estimated  cost  is  $221,280.  Plans  are  on  file 
with  the  County  Commissioners  and  the  State  Highway  Dt 
partment.      James  R.  Marker  is  State   Highway   Comr. 

Fremont.  Ohio — (Official) — We  are  advised  that  State  Road 
No.  276  will  be  constructed  of  brick,  but  no  date  has  been  set 
for  the  receiving  of  bids.  William  F.  Schepnin  is  City  Engr. 
Noted  Mar.   19. 

+Logan,  Ohio — The  Council  has  awarded  the  contract  for 
paving  Walnut  and  North  Sts.,  to  the  HOUSTON  &  HENDER- 
SON CO.,   Logan,  at  $12,000. 

Painesville,    Ohio — (Official) — Bids   will   be   received    by   the 

Board  of  County  Commissioners  of  Lake  Countv  until  noon, 
Apr.  16.  for  improving  the  Lake-River  Road  in  Madison 
Township,  about  4.38  miles.  The  estimated  cost' is  $77,000;  and 
for  improving  the  South  Ridge  Road  in  Madison  Township, 
about  5.44  miles.  The  estimated  cost  is  $9S,000.  W  \  Davis 
is  Secy.     Noted   Mar.  26. 

Portsmouth,  Ohio-(Ofneial) — Bids  will  be  received  by  the 
Board  of  County  Commissioners,  until  1  p.m.,  Apr  10  for 
constructing  Hurrle  Road,  about  2660  ft.  Thomas  C  Pat- 
terson is  County  Audr. 

+Toledo,  Ohio — The  contracts  for  improving  about  12  miles 
of  county  roads  have  been  awarded  bv  the  Countv  Commis- 
sioners as  follows:  the  Cass  Road,  at  $34,677  and  the  Dennis 
Road,  at  $23,836.  to  JOHNSON,  YAN  WAGNER  &  JOHNSoX 
Toledo;  the  Munday  Road,  to  GARRIGAN  BROS.  CO.,  Toledo' 
at  $40,786;  the  Lalendorff  Road  to  PHILIP  GARRIG\N  A 
SON.  Toledo,  at  $25,816  and  the  Degenfelder  Road  to  C  D 
FINCH,  Bowling  Green,  at  $33. ISO.  Herbert  McKechnie  ic  City 
Engr. 


+  Zanesville.  Ohio — The  contract  for  paving  Maxahala  Ave. 
has  been  awarded  to  W.  S.  GREGG.  Zanesville,  at  $46,000. 

Indiana — (Official) — Bids  will  be  received  as  follows  for 
various   road    improvements: 

Apr.  8,  at  Ft.  Wayne,  by  the  Commissioners  of  Allen  Countv 
for  the  construction  of  a  road  in  Marion  Township.  Calvin 
B.    Brown    is   Audr. 

Apr.  10,  at  Crown  Point,  by  the  Commissioners  of  Lake 
County,  for  the  construction  of  gravel  roads  in  North  and  Cal- 
umet  Townships.      Edw.   Simon   is   Audr. 

Apr.  10.  at  Bluffton,  by  the  Commissioners  of  Wells  Countv 
for  the  construction  of  stone  roads  in  Jefferson  and  Lancaster 
Townships  and  a  gravel  road  in  Nottingham  Township.  L.  A. 
Williamson    is   Audr. 

Apr.  11,  at  Goshen,  by  the  Commissioners  of  Elkhart,  for 
the  construction  of  a  gravel  road  in  Concord  Township.  J.  W. 
Brown  is  Audr. 

Apr.  11,  at  Richmond,  by  the  Commissioners  of  Wavne 
County,  for  the  reconstruction  of  a  road  in  Abington  Town- 
ship.    L.  S.   Bowman  is  Audr. 

Apr.  23,  at  Indianapolis,  by  the  Commissioners  of  Marion 
County,  for  the  construction  of  a  gravel  road  in  Perrv  Town- 
ship.    W.  T.  Patten  is  Audr. 

•  Albion,  Ind. —  (Official) — Bids  will  be  received  until  3  p.m. 
Apr.  14,  for  7172  sq.yd.  of  paving.  Geo.  Champe,  Nasbv  Bldg.' 
Toledo,  Ohio,  is  Engr.-in-Charge. 

Bedford,  Ind. —  (Official) — Bids  will  be  received  bv  Ezra  W 
Edwards.  Audr.  of  Lawrence  County,  until  1  p.m.,  Apr.  7 
for   the   construction    of   a    number    of    roads. 

Chicago.  III. — A  revised  ordinance  authorizing  the  extru- 
sion of  Michigan  Ave.  northward  across  tin'  river  to  connect 
the  north  and  south  boulevard  systems  has  been  passed  The 
estimated  cost  is  $7,000,000.  Including  a  double-di  ck  bridge 
with  a  double-deck  approach.  The  Board  of  Local  improve- 
ments will  have  charge  of  the  work.     C.  D.   Hill  Is  ch.  Bngr. 

+  ICri«vardNvlll<>,  111.—  The  contract  for  laving  about  alx 
miles  of  sidewalks  has  been  .awarded  to  HI'XT.OR- 1 1 1  PI  'Ol  1> 
CONSTRUCTING  CO.,   Bdwardsville,  at   $13,000. 

+  K0111I  du  I, ne.  Mix.  The  Following  contracts  for  street 
Improvements  havi  been  awarded  South  Park  Ave.,  to 
FRANZ  RADLOFF  CO.,  Plymouth,  Wis.,  at  $21,195;  Marquetti 
St..  GKoitGE  n.  STANCHPIELD,  Pond  du  Lac,  at  119,366 
J.  s.  McCullough  is  city  elk.     Noted   Mar    E 

+  Menominee.  Mich.—  The  contract  for  paving  Kir  by  SI 
and  Holmes  Ave.  has  been  awarded  to  ANDREW  CARLSON 
Menominee,  at  (58!  I. 

Milwaukee!    Wis.     Rids    will    s..on    be    received    by    County 
Highway  Commissioner,  11.  .1    Kuelling,  for  Improving  thi 
lowing    highways:    Chicago    Road,    two    miles    with    com 
Howell   Road,  two  miles  with  concrete  and  macadam:  and  thi 
Whltefish   Bay   1; I,   one  mile  with  asphalt. 

Monroe.    UN.        I      I'     11.       Madison.    Wis,,    Is    preparing    plans 

for  the  paving  of  ti\.    street!   and  the  Public  Squ 

N.eiiiiiiin.   \\  i*.     Rids    win    be    received    about    Apr.    16    for 

paving  various  streets,     if   S.  Zelmock  is  citj  Clk 

Racine,  Wis.     Bids  will   be  received  until    \pr    11   for  pav- 
.  ker  SI       Vbo  enl   and  8902 

lin. ft.  o  Mt tei    will   be   requln  d      r    h 

i  lonnolly   Is  Citj    Ei 

Superior,  win.     Bldi    wen    received   foi    paving  Towel     \\. 
18th  st      Field  Ins  A  Sheppley,  179,876  (lo« 
bidder  on  shi  ind  Russell  ■ 

t  low  on  .  om  Ranks  Is  City  Km  i       Noted    I 

Watertowa,  v,  la,  Bids  w  in  be  received  about  May  1  fo, 
laying  eight   blocks  of  pavement      F    s    v.  <jlk 

centrrviiic.    Iowa     (Official)     Bids    win    be    received    until 

Apr.   8   for    ii  .|\.i    or  concrete    pavemenl       P     v 

Wil  ion.    CI  ,,  in, I, i      low  a.    Is    Citj     CIV 
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Le  Mors,  Iowa—  (Official)-  -Bids  will  be  received  until  Apr. 
15  for*  paving  about  six  blocks  with  concrete.  K.  C.  Gaynor, 
Sioux  City,  is  Engr.      Noted  Jan.   22. 

+Traer,  Iowa— (Official)— The  contract  for  street  pavir ik 
has  been  awarded  by  the  City  Council  to  the  DBARBORJJ 
CONSTRUCTION  CO.,  Waterloo,  at  $1,995.  H.  L.  Daniels  is 
City  Engr.     Noted  Mar.   12. 

ffi«NSTM!T      N  ■       i    Broadway.    New    York,   N.   Y      at 

14? 737  Oth"  bidders  were:  F.  K.  Hahn,  $50  789;  Dearborn 
construction  Co  .  $50,766;  C.  B.  McNamara  &  Co.,  $50,673, 
S  v  tm  v  U  os.  $50,477;  and  the  Western  Construction  Co., 
$4%  890       J    D    Cowan   is  Clk.     Noted  Mar.  2. 

*     „   .'       „   ,,„ Rifl=   win   be   received   by   Ada   County   Com- 

mis^oTeV^u^t-rfo^mT  Apr"  6,'for  improving  roads  in  D..- 
trict  No.  "•     Stephen  Utter  u.  ™£  chn. 

at   an    estimated    cost   «y  10.000  ?> 

R    S°  T™"°  Aud'r ""oFchehall"  County,    for    the    construction 

-gEc¥^Stt^te^lt^%^oJ°r  C?^T  Kufarf 'Is 
Citv    Engr.      Noted   Mar.    19. 

Seattle     Wash  -The    contract    foi l^^tructing.^n^auto- 

^'en'lwa^eYto'  J  °  J.    FBANz!   308   New   York   Block,    Seattle. 

CitThEen,following  bids  were  received  fo, ^paving :  Pike .  FL: 
Elliott  Construction  Co.  $29  513  IJH.  lr£PFerguson,  $29,- 
!--4H  TE1RSvan2!,'$l7J,39?;-  ^^ro'Ih'"^- Jeia&. $3lV.   W    of 

Byron  Phelps  is  Clk.  c.rack 

Permanent Vighway    No.    12.      Noted   Mar.    19. 

F4  2R000I!UaPnId  S^lnder!  $36?000.  L.  T.*Griswald  is  County  Engr. 

NOt^  „-*i.  Wall,  ore— Plans  for  paving  Third  St.  with  bi- 
,  .Jfnn^s  nvu-'am  and  concrete  have  been  submitted  to  the 
cTy  CounTu  by  The  City  Engineer.  The  estimated  cost  is 
$17  325    and    $18,718   respectively. 

'»,  i.«.iH  or*— The  City  Council  has  authorized  the  pav- 
ing "of  a  portion  of  No?th  Front  St.  and  South  Broadway  at  an 
oat  1  mated    cost    of    $20,000. 

m  «  Asuwloai    Cnlif.-The   following    contracts  have   been 

,+r,'i,  d   Torstreet   impTovements:    16th    St.    from   Normandie 

awarded    ior    sire.i    imp  ,-or.    e,    ^tiiI'T     I.oh    Antrelea.    at 

I  aostin,  '-« -\'»--y  if- a  L' vw  fi-i    •   • ei  all,  at  rnss; 

!,'!)    Twllfth S,     to   tl.'; .BARBER    ASPHALT    PAVING    CO..   at 

^Apr!11!!.    fofcon} the  'following    nlgn- 

rroni   Benlcla   to   near  Cor. about  nine 

r""v  ■,    u Hayward    to    Valle    Vista    School. 

Hayward    to   Oakland,    about    5.! 

m,,f£  I     counts   i ndary  I larborn, 

CllH    to    the    westerly    inty 

...,,„..     Highway    Commis- 
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Hartford,  Coon. — The  Austin  Organ  Co.  will  construct  a 
three-story  factory,  48x139  ft. 

New  Britaio.  Conn. — The  Landers,  Frary  &  Clarke  Co.,  will 
build  an  eight-story  addition  to  its  plant. 

Norwalk,  Conn. — The  Crofut  &  Knapp  Hat  Co.  will  build 
a  five-story  addition  to  its  factory.  John  J.  Cavanaugh  is 
Mgr. 

+  \ili.-in.>,  N.  Y. —  (Official) — The  contract  for  the  construc- 
tion of  the  five-story  reinforced-concrete  factory  at  Grand  St. 
and  Hudson  Ave.,  for  the  Douw  Estate,  has  been  awarded  to 
SPENCER    W.    PECK,    119    State    St.    Albany. 

v  Buffalo,  N.  Y. — Bids  will  be  received  by  the  State  Hos- 
pital Commission,  Capitol,  Albany,  N.  Y.,  until  2:30  p.m., 
Apr.  13,  for  change  in  laundry  and  laundry  machinery  at  the 
Buffalo  State  Hospital.  J.  H.  Hanify  is  Secy.  State  Hospital 
Comn. 

+Fairport,  N.  Y. — The  contract  for  erecting  a  plant  for 
the  Cobb  1'reserving  Co.  has  been  awarded  to  the  DOLLARD 
CONSTRUCTION  CO.,  Syracuse,  N.  Y.  The  estimated  cost  is 
$20,000. 

New  York,  N.  Y. —  (Borough  of  Queens) — Ballinger  &  Per- 
rot.  Archs.,  1211  Arch  St.,  Philadelphia,  Penn.,  are  preparing 
plans  for  a  six-story  brick  and  concrete  factory  to  be  located 
in  Long  Island  City  for  the  American  Bar  Lock  Co.,  Phila- 
delphia,  Penn. 

North  Tonawanda,  N.  Y. — The  Central  Clay  Products  Co. 
plans   to   enlarge   its   plant   at   a   cost   of    $100,000. 

Camden,  N.  J. — Charles  H.  Casper,  15th  St.,  Philadelphia, 
Penn.,  is  preparing  revised  plans  for  a  stockhouse  for  F.  A. 
Poth    &    Co.      The    estimated    cost    is    $40,000. 

+HarriHon,  N.  J. — The  contract  for  building  the  four-story 
reinforced-concrete  addition,  80x200  ft.,  to  the  Hyatt  Roller 
Bearing  Co.,  has  been  awarded  to  the  AMERICAN  CONCRETE 
STEEL    CO. 

Jersey  City,  N.  J. — E.  Hegewald  will  build  a  bakery  on 
Bergen    Ave.    to    cost    $12,000. 

West  New  York,  N.  J. — The  Catoir  Silk  Co.,  257  Fourth 
Ave.,  New  York,  N.  Y.,  will  build  a  silk  mill  on  Hudson  Ave. 
to    cost     $60,000. 

+Irwin,  Penn. — The  contract  for  building  the  four-story 
steel  and  concrete  addition  to  the  plant  of  the  Jersey  Cereal 
Food  Co.  has  been  awarded  to  the  EXPANDED  METAL  FIRE- 
PROOFING  CO.,  Pittsburgh,  Penn.  The  cost  is  estimated  at 
$50,000. 

Philadelphia,  Penn. — The  Ridgway  Refrigerator  Co.,  3517 
North  Lawrence  St.,  will  construct  a  one-story  and  basement 
ice    plant,    70x105    ft.,   to   cost   about   $15,000. 

♦  Philadelphia,  Pean. — The  contract  for  the  erection  of  the 
factory  at  Vine  and  Randolph  Sts.,  for  C.  Kempton  &  Sons, 
has  been  awarded  to  WILLIAM  STEELE  &  SONS,  1600  Arch 
St.      The  cost  is  estimated  at  $100,000. 

Pittsburgh,  Penn. — The  Pittsburgh  Model  Engine  Co.  will 
erect  a  plant  at  Lexington  Ave.  and  Penn.  R.R.,  to  cost  $475,- 
000.     W.  J.  Strassburger,   Farmers  Bank  Bldg.,  is  Pres. 

iiui.mi.  Md. — The  Diebert  Mfg.  Co.  will  build  a  two-story 
brick  mill. 

Hichntond,  Va. — The  Purity  Ice  Cream  Co.  will  build  an 
addition  to  its  plant  at  Jefferson  and  Carey  Sts.,  to  cost  $50,- 
000.     The  addition  will   be  used  as  a  bakery. 

Atlanta,  Ga. — John  Graham,  Arch.,  3030  Woodward  Ave., 
Detroit,  Mich.,  is  preparing  plans  for  a  manufacturing  plant 
for  the   Ford   Motor  Co.,   Detroit,   to  cost  about    $280,000. 

Louisville,  Ky. — It  is  reported  that  the  Louisville  Pillow 
Co.  will  build  a  four-story  warehouse,  80x140  ft.  The  cost, 
including   the   site,   is  estimated   at    $25,000. 

Cleveland,  Ohio — The  Forest  City  Engineering  Co.,  512 
Hippodrome  Bldg.,  is  preparing  plans  for  a  four-story  and 
basement  warehouse,  100x140  ft.,  for  the  Fisher  Bros.  Co., 
1303  West  Ninth  St.  M.  F.  Fisher  is  Pres.  The  cost  is  es- 
timated   at    $140,000. 

Cleveland,  Ohio — The  Allen-Ryan  Foundry  Co.  will  build 
a  two-storv  addition,  112x120  it.,  to  its  shop  on  the  Aetna 
Road.      The   estimated    cost    Is   $20,000. 

Columbus.  Ohio-  The  Keener  Starch  Co.  has  had  plans 
prepared  for  a  two-story  addition  to  its  factory  to  cost  about 
$50,000. 

Sandusky,  Ohio-  The  Hindi'  At  Unuch  Paper  Co.  will  build 
an   addition   to  its  mill    to  rust   $75,000. 

Warren,     Ohio — The     Chicago-Cleveland     Hoofing     Car    Co., 
Chicago,    will   erect    a   plant    In    Warren   to  cost  about   $11)0,000. 
Crnwfordsvlllc,   Ind. — The    Van    Camp    Packing    Co.,    Indian- 
apolis,   will    build    a    blanch    cannery    tO    cost    $111,000. 

Detroit.  Mich. — The   Department   ol    Public   Works  will  con- 

struct  a   garage  to  cost  $26, 

Detroit,  Mich.  Moorea  &  Dunford,  Archs.,  10  South  l.a  Salle 
St.  an  preparing  plum  foi  a  four-story  and  a  ftve-storj  ware- 
house for  Leonardos  Reliable  Storage  Co.,  Detroit.  The  total 
,  oi  i  la  et  timated  at  $100,000. 

Detroit,  Mich.-  John  Ahlschlnger  Son  S  Co.,  155  West  Clark 
St.,    Chicago,    III.    arc    preparing    plans    r..r    n    two-    and    fonr- 

bulli for    the    Wognei    Baking    Co.     The  cost   la  eattt 

mated    al    $1 ,000. 

R  C,  Cei  nt.  Arch.,  1 5  Campnn  Hlilg..  Is  preparing  plans  for 
a    fout    atorj    factory,    100x158   ft,   foi     \     Wfgonei    A   Son.     The 

■  o  t  la  estimated  al  $60, 

Grand  Rapids,  Mich,  The  John  D, 
\',  in. i  itaiii.it  St.,  "in  oonatruot 
00    820  ri 

mi.  cic ■!«.  Mi.-h.     T.   \'an    Damme 
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mi    ciemeni    Pottet  j   <',,.     chai  le 
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o  .Lin  i,,,,   i,,  |ta  wnii       ,i    hi   .    timated   <-ohi   of  $160,000. 

*Manltowoo,  w  ■«.     Tha  oontracl   for  constructing  the  tive- 

i    hout  •      "  i0:  STiO    it.    foi     William    Ruhr    Son 
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+MiMvnukee,  Wis. — The  contract  for  building  the  three- 
tory    and     basement     concrete     factory,     25x106     ft.,     for    the 

Massino  Mfg.  Co.,  651  Third  St.,  has  been  awarded  to  the 
iAHLMAN  CONSTRUCTION  CO.,  Milwaukee,  at  about  $22,- 
00.      George    Ehlers,    721   Third    St.,    is    the   Arch. 

+  i'l<  ii Hi,    Wis. — The    contract    for    building    a    two-story 

■rick  addition,  60x136  ft.,  to  the  warehouse  of  the  Plymouth 
'oundry  &  Machine  Co.,  has  been  awarded  to  C.  B.  SCHULTZ, 
heboygan.    Wis. 

Racine,  Wis. — The  Racine  Mfg.  Co.  will  construct  a  four- 
tory  brick  building,  100x2Sl  ft.,  for  the  manufacture  of 
utomobile  bodies. 

Sulphur  Springs,  Tex. — The  Peoples  Cotton  Oil  Co.  will 
uild    a    cotton    gin    to    cost    about    $15,000. 

Florence,  Ariz. — The  Kelvin  Sultana  Mining  Co.  will  erect 
100-ton    concentrating    plant    to    cost    about    $50,000. 

Spokane,  Wash. — The  Inland  Empire  Biscuit  Co.  is  having 
l.lans  prepared  by  Albert  Held,  Arch.,  Spokane,  for  the  ad- 
ition    to    its    plant    to    cost    about    $25,000. 

Portland.  Ore. — Herman  Enke  will  build  a  creamery  at 
;ast  Seventh  and  Everett  Sts.,  at  a  cost  of  $18,000. 

St.  Johns,  Ore. — The  Portland  Woolen  Mills  are  having 
kins  prepared  by  Lewis  I.  Thompson,  Portland,  for  the 
Faction  of  new  mills  to  cost  $750,000. 

Kl  C'entro,  Calif. — The  Imperial  Valley  Baking  Co.  recently 
icorporated,  will  establish  a  bakery  to  cost  about  $25,- 
!00.      J.   J.   Suess  is   Pres. 

Richmond,  Calif. — The  Pullman  Co.  is  planning  to  enlarge 
•.s  car  plant,  at  a  cost  of  $SO0,000.  F.  C.  Johnson,  79  East 
.dams   St.,   Chicago,    111.,   is   the   Arch. 

Santa  Barbara,  Calif. — Homer  N.  Duffy  will  construct  a  six- 
itory  reinforced  concrete  warehouse  at  Mason  and  Helena  Sts. 
[ayberry  &  Parker,  Pacific  Electric  Bldg.,  Los  Angeles,  are 
he  Archs. 

Brockville,  Ont. — The  Central  Canada  Coal  Co.  plans  to 
Uild    an    elevator,    to    cost    $20,000. 

Sandwich,  Ont. — The  Canadian  Alkali  Co.  will  erect  a 
latlt  for  the  manufacture  of  caustic  soda.  The  estimated 
ost  is   $500,000. 

Reglna,  Sask. — The  Western  Tire  &  Rubber  Mfg.  Co. 
to  construct  a  brick  and  concrete  factory,  60x300  ft., 
i'he   cost,    including    machinery,    is    estimated    at    $175,000. 

Westminster,  B.  C. — The  Westminster  Woodworking  Co. 
i!l  nreet  a  woodworking  plant  to  replace  the  one  recently 
eatroyed  by  fire.  The  estimated  cost  is  $50,000.  James 
Irooks   is   Mgr. 

FEDERAL.  GOVERXMF.NT  WORK 

♦  Dredging — Hartford,  Conn. — The  contract  for  dredging 
p    the    Connecticut    River,    below    Hartford,    Conn.,    has    been 

.I    to    the    HARTFORD    &    NEW    YORK    TRANSPORTA- 
IOW    CO.,   Hartford,  Conn.,  at   $15,600.      Noted  Mar.    5. 

+  ltemoving  Dike — Hartford,  Conn. — The  contract  for  re- 
loving  riprap  stone  dike  in  Connecticut  River  above  Hart- 
ord,  has  been  awarded  to  the  SPRINGFIELD  NAVIGATION 
0.,   Springfield,  Mass.,  at  $3300.     Noted  Mar.   19. 

♦  Dredging — Hvannis,     Mass. — The     contract     for     dredging 

is     Harbor    has     been     awarded     to    JOHN    R.     BUUIvK, 
:oston.   Mass.,   at    $10,283.      Noted    Mar.    26. 

♦  Dredging — Nantucket,  Mass. — The  contract  for  dredging 
tie  harbor  at  Nantucket,  Mass.,  has  been  awarded  to  the 
iiASTWISE  DREDGING  CO.,  Norfolk,  Va.,  at  $37,683.  Noted 
l;ir.   26. 

,     Breakwater — New  London,  Conn. — Bids  will  be  received  un- 
1  2  p.m.,  Apr.  27,   by  Maj.  G.   B.   Pillsbury,  Corps  Engrs.,  U.  S. 
for    breakwater    work    at    New    Haven,    and    Duck    Island 
larl,.,is.  Conn. 

strainer    Repairs — Fort    Slocum.    N.    Y. — Bids    will    be     re- 
vived   until    9:30   a.m..    Apr.    9,    by   ("apt.    F.    E.   Smith.    Quarter- 
i'orps,    U.   S.   A.,    for    repairs    to   the   II.   S.   steamer,    Gen- 
ial  D.   s.  Stanley,  at  Fort  Slocum,  N.  Y. 

Dredging — New  York,  N.  Y. — Bids  were  received,  Feb.  24, 
W  M.  Black.  Corps  Engrs.,  U.  S.  A„  for  dredging  in 
liaison  River  channel,  New  York,  as  follows:  (a)  for  all 
laterlals.  except  broken  rock  and  boulders  V4  cu.yd. 
r  larger  and  ledge  rock,  per  cu.yd.  scow  measurement,  about 
900,000  cu.yd.  (b)  for  broken  rock  and  boulders  >/4  to  3  cu.yd. 
i  size,  per  cu.yd.  solid  measurement,  estimated  quantity,  50 
a. yd.  (c)  for  broken  rock  and  boulders  over  3  cu.yd.  In  size, 
ya.  solid    measurement,   estimated   quantity,    26   cu.yd. 


•)   $10,    (d)    $342,550:    P.    Sanford    Ross,    Inc.,    277   Washington 

City,    N    .T  .    (a)    14.3   c,    fb)     &6,    (c) 
'<>:  Morris  &  Cummtngs  Dredging  Co.,   17  State  St.    New  York, 

•  11   ■  ,    o.)    $6,    to    $in„    (,n    $::;:i,i  . a   twlse    Dredging 

oik,     Va.,    i.i  i     !!.■,     (b)    $6,    (c)     $10,     (d,    $272,250. 
"till    Jan.    29. 

♦  Repairing  Tender— Tompklnsvllle,  N.  Y.  Bids  were  re- 
ived by  the  Lighthouse  Inspector,  Third  District,  Tompklns- 
lle,  N.  Y.,  for  docking  and  repairing  lighthouse  tender 
■My"    as    follows:      JAMES    SHEWEN    S    Si  >vs.    Brooklyn, 

13    (awarded   contract);    Robins    Dry    I l<    *    Repair 

■>.    Brie    Basin,    Brooklyn,    N.    Y.    $4280;    Navy    7ard,    New 
ork.    |4960 

>'"~<  'd Huntington    i vim      Rldi    will  be  received  until 

fin.   Ma>    ii.   I"    Oscni    W,  ndi  roth,  Superv.    \reh..  Treasury 

■    hlngton     i'    C,   for   the   construction   complete    (ln- 

echanlcal    equipment,    Interior    lighting    fixtures    and 

i    ol    the   r    s    post   ..Mi.  •    at    Huntington,    Penn       it 

111  '"    a   i  w  o    'tin  !    n  mi   basement  bull  1800 

i 'i  |    fireprool    construction,    stone    and    brick    faring,    com* 
(iltlon  rool 

ti'iiing     Cape    Henelopen,    Del      Bids    were    received,    Mac 
v  the  Lighthouse   Inspector,  Fourth   District  Philadelphia, 
>nn  .    for    constructing    22    tin  ft     of    sheet    idling    at    Cape 


•Henelopen  light  station,  as  follows:  WILLIAM  H.  BOOK- 
HAMMER,  Lewes,  Del.,  $3.70  per  lin.ft.  (awarded  contract); 
William  A.  Russell,  Lewes,  Del.,  $4;  Interstate  Construction 
Co.,   New   York,   $13.36. 

Repairs  to  Vessel — Fort  Washington,  Md. — Bids  will  be  re- 
ceived until  3  p.m.,  Apr.  3.  by  the  Quartermaster,  Fort  Wash- 
ington,  for  repairs  to  the  launch,  "W.  H.  Wilhelm". 

Building — Washington,  D.  C. — Bids  will  be  received  until 
2  p.m..  May  2,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  grading,  etc.,  of  the  grounds 
and  the  construction,  complete  (including  mechanical  equip- 
ment and  approaches)  of  an  animal  house  for  the  Hygienic 
Laboratory,  Washington,  D.  C.  It  will  be  a  two-story  and 
basement  building,  ground  area,  4200  sq.ft.,  fireproof  con- 
struction,  except  the  roof. 

Engines,  Etc. — Washington,  D.  C. — Bids  were  received. 
Mar.  23,  by  the  Commissioner  of  Lighthouses,  Washington, 
D.  C,  for  completing  the  propelling  engine  and  shafting, 
stern  tube  bearings,  condenser,  circulation  pump,  etc.,  for  the 
lighthouse  tender  "Laurel"  as  follows:  Rittenhouse  Fleury 
Co.,  Baltimore,  Md.,  $455S;  Spedden  Shipbuilding  Co.,  Balti- 
more, Md.,  $6276;  the  Pusey  &  Jones  Co.,  Wilmington,  Del, 
$7500;  Marine  Railway  &  Machine  &  Boiler  Works,  Baltimore, 
Md.,    $7300;    W.    S.    Cahill    &    Co.,   Baltimore,   Md.,    $6490. 

•  Steel  Reinforcement  Bars — Washington,  D.  C. — Bids  will 
be  received  until  1  p.m.,  Apr.  15,  by  F.  H.  Newell,  Dir.,  U.  S. 
Reclamation  Service.  Washington,  D.C.,  for  furnishing  about 
2,610,620  lb.  of  square  cold  twisted,  steil  reinforcement  bars. 

•  Stone — Washington,  D.  C. — The  contract  for  furnishing 
and  unloading  riprap  and  building  stone  on  Anacostia  River, 
has  been  awarded  to  the  COLUMBIA  GRANITE  &  DREDGING 
CO.,  Washington,  D.  C,  at   $30,775.      Noted   Mar.   26. 

Structural  Steel — Washington  Barracks,  D.  C. — Bids  will 
be  received  until  11  a.m..  Apr.  20,  by  Lt.  Col.  Joseph  E.  Kuhn, 
Corps  Engrs.,  U.  S.  A.,  for  furnishing  certain  structural  steel, 
tie    rods,    pipe    separators,    nuts,    bolts,    rivets,    etc. 

Barges — Norfolk,  Va. — Bids  were  received  Mar.  19,  by  Lt. 
Col.,  E.  Eveleth  Winslow,  Corps  Engrs.,  LT.  g.  A.,  for 'con- 
structing and  delivering  two  wooden  barges,  as  follows: 
Sanford  &  Brooks  Co..  Baltimore,  Md..  $11,653,  McLean  Con- 
tracting Co.,  Baltimore.  Md.,  $11/250,  C.  H.  Denmead  &  Son. 
West  Point,  Va„  $11,300.  Colonna  Marine  Rv.  Corporation, 
Norfolk,  Va.,  $9950.  Old  Dominion  Marine  Rv.  Corporation, 
Norfolk.  Va.,  $9362,  John  H.  Mathis  Co..  Camden,  N.  J..  $12,794, 
W.  E.  Thomas  &  Co.,  Norfolk.  Va.,  $8949,  (lowest  bidder  Wil- 
liam L.  Miller,  171  Alford  St.,  Boston.  Mass.,  $9115,  Skinner 
Ship  Building  &  Dry  Dock  Co.,  Baltimore  Citv.  Baltimore, 
Md.,  $12,484,  Smith  &  McCoy,  Norfolk,  Va.,  $10,500.  Noted 
Feb.   19. 

•  Dredging — Norfolk.  Va. — Bids  will  be  received  until  noon, 
Apr.  30,  by  Lt.-Col.  E.  Eveleth  Winslow.  forps  Engrs.,  U.  S.  A., 
for  dredging  inland  waterway  from  Norfc'k,  Va.,  to  Beaufort 
Inlet,  N.  C. 

♦Pipe  Line — Norfolk,  Va. — Contracts  for  delivering  pon- 
toons and  pipe  line  for  the  dredge  "Curritur.,;"  have  been 
awarded  as  follows:  Pontoons.  WHIT  P.  TUNSTALL.  Nor- 
folk, Va.,  $20,490;  pipe  line,  MACHOLD  &  RIDDELL,  Phila- 
delphia,   Penn.,    $4898.      Noted    Jan.     29. 

•  Cement — Wheeling.  W.  Va. — Bids  will  be  received  until  11 
a.m..  Apr.  28.  by  Maj.  J.  F.  Jervey,  Corps  Engrs.,  U.  S.  A, 
for  furnishing  and  delivering  about  7000  bbl.  of  American  port- 
land    cement,    for    Dam    No.    2S,    Ohio    River. 

•  Steel  Lock  (.airs — Wheeling.  W.  Va. — Bids  will  be  re- 
ceived until  11  a.m.,  Apr.  23,  by  Mai.  J.  P.  Jervey,  Corps 
Engrs..  U.  S.  A.,  for  furnishing  and  erecting  steel  lock  gates 
for  Dam  No.  19,  Ohio  River. 

Lift,  Pumping  Plant  and  Repairs — Montgomery,  Ala.— Bids 
will  be  received  until  3  p.m.,  Apr.  20,  by  ((scar  Wenderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  hy- 
draulic freight  lift,  pumping  plant,  miscellaneous  repairs, 
etc.,   in  the  U.   S.   court   house   at   Montgomery,   Ala. 

Lumber — Port  Eads  Depot.  La. — Bids  were  received  MaT 
12,  by  the  Lighthouse  Inspector.  New  Orleans,  La  for  fur- 
nishing lumber  for  Port  Bads  Depot.  La.,  as  follows  Moore 
Hagerty  Lumber  Co.,  Hattieshurg,  Miss.,  $1756-  Ht'iirv  O'Nril 
Lumber  &  Land  Co.,  St.  Louis,  Mo,  $1710;  Uodd  White  Co 
New  Orleans,  La.,  $3128;  J.  C.  Rainwater  Lumber  Co  New 
Orleans,  I. a,,  $3627;  Frerichs  Lumber  Co.,  Ltd.,  New  Orleans 
La..  $4641;  Natalbany  Lumber  Co..  Ltd.,  New  Orleans  La., 
I.  W  Templeton,  New  Orleans.  La..  $3.".44-  Salmen  Brick 
*  Lumber  Co,  Ltd.,  New  Orleans,  La..  $5063;  Delts  Lumber 
Co.,  New  Orleans.  La.,  $1185;  J.  V.  Roca  Lumber  &  Hardware 
Co.,  $4257:  L.  .1  I'atenotte,  New  Orleans.  La.,  $4090;  Boeekler 
Lumber  COj,  St.  Louis,  Mo.,  $2363;  O.  Ellas  a  Bro'..  Buffalo, 
&•..¥-'  *--'!,':  Alexandria  Lumber  Co.,  New  Orleans  La. 
$4246. 

+l"»st  Office  Morrlstown.  Tenn. — Oscar  Wenderoth.  Superv 
Arch.,    Treasury    Dept.,     Washington,     I>.    C.    has    awarded    eon- 

''"••"''  r'"'  Hi nstructlon  of  8  post  office  at   Morrlstown  to  the 

GEORGE    W.    STELES    CONSTRUCTION    CO..    Rookery    Build- 
ing, Chicago,  111., 

IMpe    Line      N'ashxille     Tenn        Bids    will    be    received    until    11 

a. in..   Apr.   29,   by   Maj.   ll.   Burgess.   Corps   Engrs     rj.  S     \      tor 
building  dam,   abutment,   etc.,   at   Lock    n.   Cumberland   River. 

Port  Office  shelhyville.  Ten,,  Bids  will  be  received  until 
'■'■  p.m.,  M.,\  I,  h  Oscai  Wenderoth,  Supers  \nh  Treasury 
Dept,  Washington.  D,  c.  for  the  construction  complete  fin- 
eluding  i, nanlcal  htlng  fixtures,  and  ap- 
proaches) of  a  .me. st, .1  \  basement  and  messanlne  brick 
i  i.  ed  bulldlni  ound  area,  ':  Btruc- 
Uon   (except   the  roof)   tor  the  i  .  s.   ,                          ShelbyvUle. 

+  ''"-<    Office     Bardatown.    Kv. — Oscar    Wenderoth     Superv 
Arch.,   Treasurj    Dept,   Washington,   l>.   C,   has   awarded   con- 
tract  for   the  ci  it  Bai  dstown    Kv 
to   ROGERS   a    KAISER,   Peoples  Qaa   Bldg-.,  Chicago    lii      it 


Apr      !!     b]     Maj     J     C     0 
i     s.   \.  Louisville,  in  .  tor  two  steel  hulls  for  derrick 

boat   and    pump  boat 
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*I)nm* — Cincinnati,  Ohio — Bids  will  be  received  until  10 
a.m.,  Apr.  27,  by  Lieut. -Col.  H.  Jervey,  Corps  Engrs.,  U.  S.  A., 
for  reconstructing  in  concrete  the  top  of  dams  Nos.  1  and  4, 
Muskingum    River,    and    strengthening    their    foundations. 

+  Post  Office — Piqua,  Ohio — Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  has  awarded  contract  for 
the  construction  of  a  post  office  at  Piqua,  Ohio,  to  JOHN  G. 
UNKEFER   &  CO.,   Minerva,  Ohio,   at   $116,689.      Noted   Jan.    22. 

Post  Office — Urbana,  III. — Bids  were  received  as  follows  Mar. 
30,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  office  at  Urbana, 
(a)  limestone;  (b)  sandstone.  Freeman  &  Brooks,  Cham- 
paign, 111.,  (a)  $71,055;  (b)  $73,356.  Barnes  Bros.,  Logans- 
port,  Ind.,  (a)  $39,3S0;  (b)  $63,000.  Daniel  T.  McCarthy, 
Philadelphia,  Penn.,  (a)  $63,600;  (b)  $64,000.  Callahan-Mandl 
Co.,  Chicago,  111.,  (a)  $56,436;  (b)  $59,936.  R.  S.  Moore,  Lafay- 
ette, Ind.,  (a)  $57,192;  (b)  $61,200.  Hiram  Llovd  Bldg.  &  Con- 
struction Co.,  St.  Louis,  Mo.,  (a)  $63.S97;  (b)  $65,897.  George 
Hinchliff  Co..  Chicago,  111.,  (a)  $59,380.  Baird  &  Howe,  Chi- 
cago, 111.,  (a)  $7S,4S0.  John  W.  Emery,  Philadelphia,  Penn.,  (a) 
$59,370;  (b)  $60,520.  Volney  E.  Taylor,  Huntington,  W.  Va.,  (a) 
$58,560;  (b)  $60,160.  Christ  Kanzler  &  Son,  Evansville,  Ind., 
(a)  $69,8S5:  (b)  $70,885.  W.  A.  Stoolman,  Champaign,  111. 
(a)  $60,990:  (b)  $62,990.  George  W.  Stiles  Construction  Co., 
Chicago,  111.,  (a)  $57,33S;  (b)  $59,838.  Moore  &  Danner, 
Kokomo,  Ind.,  (a)  $61,710.  Northern  Construction  Co.,  Mil- 
waukee. Wis.,  (a)  $56,759;  (b)  $58,759.  General  Construction 
Co..  Milwaukee.  Wis.,  (a)  $60,347;  (b)  $62,347.  English  Bros., 
Chicago,  111.,   (a)   $58,000;   (b)  $61,000.     Noted  Feb.  19. 

Post  Office — Wahpeton,  N.  D. — Bids  will  be  received  until 
3  p.m..  May  5,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (in- 
cluding mechanical  equipment,  interior  lighting  fixtures,  and 
approaches)  of  the  U.  S.  post  office  at  Wahpeton,  N.  D.  The 
building  is  one-story  and  basement,  with  a  ground  area  of 
approximately  3230  sq.ft.,  brick  facing,  composition  roof,  first 
floor  of  fireproof  construction. 

+  Post  Office — Williston,  N.  D. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post  office  at  Williston  to 
GEORGE  W.  STILES  CONSTRUCTION  CO.,  Rookery  Bldg.,  Chi- 
cago, 111.,  at  $82,S2S.     Noted  Mar.  19. 

+  Metnl  Flumes — Great  Falls,  Mont. — The  contract  for  fur- 
nishing 7357  lin.ft.  of  metal  flumes  has  been  awarded  to  the 
HESS   FLUME   CO.,    Denver,    Colo.,    at   $19,650.      Noted   Mar.    19. 

Earth  Work  anil  Tunnel — St.  Ignatius,  Mont. — Bids  were  re- 
ceived Mar.  20,  by  F.  H.  Newell,  Dir.,  U.  S.  Reclamation  Ser- 
vice, St.  Ignatius,  for  earthwork  and  tunnel,  Pablo  canal3, 
31A,  involving  about  3400  cu.yd.  of  open  cut  excavation,  and 
about  520  lin.ft.  of  tunnel,  as  follows;  Nelson  Rich.  Prosser, 
Wash.,  $13,950,  Clifton  Applegate  Co.,  Spokane,  Wash.,  $16,515, 
A.  D.  Markus,  Poison,  Mont.,  $17,355,  Belev  &  Kress  Con- 
struction Co.,  Livingston,   Mont.,   $17,951.     Noted   Feb.   26. 

•fl'ost  Office — Boonville,  Mo. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post  office  at  Boonville  to 
POTTER'S  LUMBER  CO.,  East  Liverpool,  Ohio,  at  $47,787. 
Noted  Feb.   19. 

*  Post   Office — Little  Rock,  Ark. — Bids  will  be  received  until 
May    1,   by    Oscar   Wenderoth,   Superv.   Arch.,   Treasury 
Dept.,    Washington,    D.   C,    for  certain   alterations  in   the   U.   S. 
post  office  and  court  house,  at  Little  Rock,  Ark. 

+  l'«.st      Office — Searcy,     Ark.  —  Oscar     Wenderoth,     Superv. 
Arch.,   Treasury    Dept.,   Washington,   D.  C.   has  awarded   con- 
•    construction  of  a  post  office  at  Searcy  to  WYATT 
&  CO.,  Columbia.  Mo.,  at  $41,407.     Noted  Jan.  22. 

AFontooD    Pipe    Lines — Galveston,    Tex. — Bids    will    be    re- 
III  ill    11    a.m.,    Apr.    24,    by    Lt.    Col.    C.    S.    Riche,    Corps 
I'     s.    A,    Oalveston,    Tex.,    for    constructing    pontoon 
dredges  "Sam  Houston"  and  "San  Jacinto." 

Buildings      Tuba.     Ariz.      Bids    were     received    Mar.     23,     by 

Cato    Sells,    Comr.    ol     Indian     Affairs,    Washington,    1>.    C,    for 

...   .       ii    Hi.     Western    Navajo    Indian   School, 

1     Sun.lt.    Bast    Las    Vegas,    N.    M.,    $16,385.    A. 

!•:     Edwards,    T.    M     Ekrum    &    Edmund    Lund,    Denver,    Colo., 

i...    ,11,     ilinin-.-ipolis,    Minn.,    $4n,r,sr..    Valley  Con- 

in    Co.,    Phoenix,    Ariz.,    $r,:!,sim.      Noted    Feb.    19. 

frPower  Plant  Eallon.  N.  v. — P.ids  will  I..-  received  until 
2  pin..  Apr  i",  by  a.  P.  Davis,  Ch.  Engr.,  U  s.  Reclamation 
Service  Fallon,  Nev.,  for  the  lease  from  the  United  states  of 
the  electrlc-powei    plant    it    Lahontan    Truckee  Carson  Project, 

NeV. 

Buildings     Crownpolnt,    N.    M      Bids    were    received,     War. 

p.    pi   '  of  Indian  Affairs,   v       on,   D    C, 

i,,;.,,,  .,.,.,    i,, ,.  i    dormitories  at   the  Pueblo  Bonito 

Indie  i  folio*         .i    m    Merrllees  A  Co . 

■  .    ■    .'      Ri   iltj     Co., 

...    Calif.,    $29,- 

'■  II,,,.  |UI  r .     ■        M  .       8  i,040;     .1       ' 

i ,    Lovell.   Minneapolis, 
U  ,      86,18  i . 

$30, :    A      Wot   i  hm  in, 

Chics  bblngs  &  Zlllmer,  Albuquerque,  n.  m., 

...  ,i    i  ,  i.     IS 

Dredtfaa  :    Wa   h      Bid      vlll  be  recel\  ed  until 

n    a  i,  I,  Chief,  Bun 

+  m.|.i,i-    <■■    i 

.      Mmo 

,    ,  ,, 
i ,  i 

+  11, .,u. 

Ion,  Ohio 


ifuii.il,,;:  Wall — Portland,  Ore. — Bids  were  received  Mar.  25 
by  the  Lighthouse  Inspector,  Portland,  for  constructing  re 
taining-wall,  making  fill  and  placing  riprap  at  Tongue  Poin 
Light  House  Depot,  near  Astoria,  as  follows:  Stebinger  Engi 
neering  Co.,  Portland,  Ore.,  $7204  (lowest  bidder).  The  Con 
struction  Co..  Portland,  Ore.,  $7875,  Frederickson  &  Stolte.  As 
toria,  Ore.,  $8000,  Lars  Bergsvik,  Portland,  Ore.,  $8410.  H.  E 
Doering,  Portland,  Ore.,  $8658,  Edison  &  Gustafson,  Astoria 
Ore.,   $9142.     Noted  Mar.  12. 

•  I.antcrii — Portland,    Ore. — Bids    will    be    received    until 
p.m.,    Apr.     10,    by    the    Lighthouse    Inspector,    Portland,    Ore 
for  furnishing  one  standard  fourth  order  lantern. 

+Post  Office — Berkeley,  Calif. — Oscar  Wenderoth,  Superv 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  th 
contract  for  the  construction  of  a  post  office  at  Berkeley  t, 
VAN  SANT-HOUGHTON  CO.,  503  Market  St.,  San  FranclBCi 
Calif.,   at  $130,650.     Noted  Feb.  26. 

Post  Office — Grass  Valley,  Calif. — Bids  will  be  received  unti 
3  p.m.,  May  6,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasur 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (in 
eluding  mechanical  equipment,  interior  lighting  fixtures  an. 
approaches)  of  the  U.  S.  post  office  at  Grass  Valley.  The  build 
ing  is  one-story  and  basement,  with  a  ground  area  of  approxi 
mately  4450  sq.ft.,  stucco  facing,  slate  roof,  nonfireproof  con 
struction. 

PuniptnK  Unit — Los  Angeles.  Calif. — Bids  will  be  receive 
until  Apr.  8,  by  O.  H.  Ensign,  Electrical  Engr.,  U.  S.  Reclama 
tion  Service.  Los  Angeles,  Calif.,  for  furnishing  one  centrifuga 
pumping  unit. 

Erecting  Steelwork — Hawaii — Bids  were  received  as  foil 
lows,  Mar.  2S,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept 
Washington,  D.  C,  for  erecting  and  painting  all  the  structure 
steelwork  for  the  coaling  plant  at  Pearl  Harbor,  H.  T. :  Hone 
lulu  Planing  Mill,  Ltd.,  Honolulu,  H.  T..  $54,S00.  Spaldin 
Construction  Co..  San  Francisco,  Calif.,  $57,000.  Gerrick  , 
Gerrick  Co..  Seattle,  Wash.,  $16.95  per  ton.  W.  N.  Concannoi 
San  Francisco.  Calif.,  $69,71S.  Riter-Conley  Mfg.  Co..  Leeu 
dale,  Perm.,  $79,200.  Hamilton  &  Chambers,  29  Broadway,  i\e> 
York,  $62,439.  Lord-Young  Engineering  Co.,  Honolulu,  H.  T 
$61,000.      Noted    Feb.    19. 

Structural  Steel  for  Marine  Hallway — Hawaii — The  date  ( 
receiving  bids  for  structural  steel  for  marine  railway  at  th 
Naval  Station,  Pearl  Harbor,  Hawaii,  lias  been  extended  frot 
Apr.  4,  to  May  9,  by  H.  R.  Stanford,  Chief.  Bureau  of  Yards  as 
Docks,  Navy  Dept.,  Washington,  D.  C.     Noted  Mar.  12. 

+  (  liiiins.  Etc.,  Panama — The  contract  for  furnishing  chair 
and  chain  fenders,  for  use  on  the  Panama  Canal,  has  bee 
awarded  to  BRADLEE  &  CO.,  726  Richmond  St.,  Philadelphi 
Penn.,  at  $24,000. 

Wire  ami  Brass  Scrap — Panama — Bids  will  be  received  ut 
til  10:30  a.m.,  Apr.  20,  by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  O. 
A.,   for   the   purchase   of  copper   wire   and    brass    scrap,    offeri 
for  sale  by   the   Isthmian   Canal  Commission. 

Wireless  Towers — Panama — Bids  were  received  as  follow 
Mar.  28,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  \\"a-l 
ington,  D.  C,  for  the  construction  of  four  self-supporting  ste 
towers  and  the  necessary  foundations,  two  at  the  naval  rad 
station  at  Colon  and  two  at  the  site  of  the  new  naval 
station  on  the  Balboa  dumps  near  the  Pacific  terminal  of  tl 
canal.  The  towers  are  to  be  300  ft.  in  height  and  similar 
all  respects  to  those  recently  contracted  for  by  the  Burea 
of  Yards  and  Docks,  at  Chelsea,  Mass..  Washington,  D.  < 
and  Key  West.   Fla. 

Item  (1)  work  complete;  not  including  foundations;  (I 
foundations  for  towers  at  Colon;  (3)  foundations  for  towe 
at  Balboa;    (4)   work  complete,   including   foundations. 

Henrv  Monk,  Pensacola,  Fla.  (1)  $31,250;  (2)  $4750;  (j 
$5750;    (4)   $41,750. 

l'ittsburg-Dcs  Moines  Steel  Co.,  Pittsburgh.  Penn.  (1)  $2. 
'.inn. 

United  States  Steel  Products  Co.,  New  York  (1)  $27,21 
(2)    $1*00;    (3)    $712.',;    (I)    $14.61',:,. 

A.  W.  Kurz,   337   East  26th  St..  New  York    (1)    $19,900. 

Riter-Conle\     Mfg.    Co.,    Leetsdale.    I'enn.    (1)    $30.sin. 

Milliken    liros.,    17    Ruttcrv    Place,    New     York    |1)    $20,258.     I 

Penn  Bridge  Co.,   Washington,    D.   C.    (1)    $26, sin. 

Clarence  M.  Morflt,  Baltimore,   Md.   il)   $12. Mil. 

Noted    Feb.    Pi. 

+Itei>airs    to    Vessel      Ketchikan,    Alaska      The    contract    1 

repairing  and   docking   the   lighthouse   tender   "Columbine 
been   awarded    to   HALL    BROS.    RAILWAY    &    SI  1 1 1  'I  tl    1 1 .1  >l " 
CO.,    Winslow,    Wash.,    at    $2493,      other    bidder:     won 
lows:       Seattle    Construction    &     Dry     Dock    Co.,     $2S7S,     i  u 
Sound  Navy   Yard,   $2471.     Noted    Feb.    lit. 

iiimi:i.i,  wiool  s 

^Freight  Shed  —  Amherst.  Mans  The  Huston  &  Ml',' 
It  It  Co.  has  awarded  tin  cot  tract  to  JOSEPH  G.  ROY,  Sprln 
n.  1,1.  Mans,  for  the  construction  of  a  freight  shed  til  Vmhei 
at  116,1 

Orcilulnw      Huston,    M  i  ii        Tin    St: Run    I 

a     1,111     providing     I'm     diedglni       Iiesl,  i      P.a\      :,l     .,     I'OHl 

,. |.  i   i  ,,l      \\       II, ,,lr, I, ,u.     Huston,    is    Emki'  .    Hire. -tars 

ii  .    poi  i  ,,i   Bo  ton      Noti  'i  Jan,  29. 

piers      Hoi  Ion,     VI  n  Tin     Mali     Inn     acquired    n     IraOl 

i;n   acres    ol    Hals    and    small    wharves    mi    the    east       Id      ill 

Boi  ton,  a,,,l    plain      m     I le    Ii  lelnphiK    tills    I"    I 

.,n  uotll lailf  head     «  alls    and    -  l.  tiinslilp    piers        I  'i 

W      Hodgdon     Is    i  'h      Km'  i  .     Pot  I     ol     Hoi  Ion,     In    Cent 

N her    Plates      Huston      Mai  llldt     "111    I"-    rocel 

i ii,     A  t.i       ,       h  ■  I    .      ii        I  llr,  h  win      '  ' 

.  oinolilli      ,  ,m|    ,,,,, I I,      11 II 

+.Mcawall    mill    llonil      Hwatniiscnt  I      Mn  I 

d,  .1    In    Hi.      \\       Mi   111  (.N't  lltltll    ('(l      i ii    I  ,  I 

ill     ii    i      oud     it    I   Heiiclt        i it     ill    '■>  '   100 

ii a,,, I   s i   m,.-,i      PnwtiicUct,    It     I       Tin    State    Ha'1 

In  pro' ■ i mn  .!    id  ...      i 

....     ...Ill       ,     •  i.  .  I      n  .  i>   tit        Im  a      M      Pnwtnclicl  \\  Mil   ' 

D.  1  Ch     Engr  .    I  I  I    Hluti I'rm  lib  nee,    R     ' 
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Beach  Protection  Work — New  London,  Conn. — The  cost  of 
iroposed  beach-protection  work  has  been  estimated  by  the 
'ark  Commissioners  at  $37,500.     G.  S.  Palmer  is  Chn. 

Fire  Escapes,  Sprinkler  Systems — Binghamton,  X.  T. — John 
i.  Gil«s,  City  Engr.,  has  prepared  plans  for  fire  escapes  and 
prinkler  systems  for  several  schools.  Estimated  cost,  $20,000. 
Fire  Station — Cortland.  X.  Y. — Bids  will  be  asked  soon  by 
he  city  for  the  construction  of  a  fire  station  to  cost  $32,000. 
I  M.   Kinsman  is  Chn.   Bldg.   Com. 

+  Stable — New  York.  X.  Y. — The  contract  has  been  awarded 
v  Jackson  Bros.,  16S  Church  St.,  New  York,  to  the  COX- 
•ORDIA  CONTRACTING  C<  >..  44  Court  St.,  Borough  of 
irooklvn,  for  the  construction  of  a  four-story  stable,  50x100 
t.,  at  $45,000. 

♦  Subwav — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
lids  were  received,  liar.  27.  by  the  Public  Service  Conimis- 
ion.  154  Nassau  St.,  Borough  of  Manhattan,  for  the  con- 
truction  of  Sect.  1-A,  of  Route  No.  12,  a  part  of  the  Broad- 
-ay-Fourth  Ave.  rapid-transit  railroad,  and  of  the  Eastern 
'arkwav  rapid-transit  railroad,  Borough  of  Brooklyn.  The 
nolficial  totals  follow:  Cranford  Co..  190  Montague  St.,  Brook- 
$2,225,520;  Litchfield  Construction  Co.,  23  Flatbush  Ave., 
irdoklvn,  $2,330,000;  Mason  &  Hanger  Co.,  Van  Cortlandt 
ark.  New  York,  $2,498,000;  Oscar  Daniels  Co.,  Woolworth 
;ldg.,  New  York,  $2. 525, 70S;  Degnon  Contracting  Co.,  60  Wall 
t..  New  York,  $2,526,700:  E.  E.  Smith  Contracting  Co.,  101 
ark  Ave.,  New  York.  $2,:,  72. 000;  Arthur  McMullen  &  Hoff 
o.,  149  Broadway,  New  York,  $2,610,000;  Smith,  Hauser  & 
[clsaac,  20  West  42nd  St.,  New  York,  $2,618,000  Hush  Mc- 
lenzie,  40s  Washington  St.,  Hoboken,  N.  J.,  $2,634,171;  W.  P. 
eaver,  322  Fifth  Ave.,  New  York,  $2,657,000;  Holbrook,  Cabot 
Rollins  Corporation,  330  Madison  Ave.,  New  York,  $2, 74s,- 
00;  Thomas  J.  Buckley  Engineering  Co.,  303  Fifth  Ave.,  Xew 
ork,  $2,751,000;  Rapid  Transit  Subway  Construction  Co.,  165 
roadwav,  New  York,  $2,76S,965;  Newman  &  Carey,  215 
(ontague  St.,  Brooklyn,  $2,900,000:  Godwin  Construction  Co., 
•>1  Fourth  Ave.,  New  York,  $2,906,634;  Patrick  McGovern  & 
o.,  1  Madison  Ave.,  New  York,  $3, 01$. 000;  Underpinning  & 
oundation  Co.,  290  Broad wa v.  New  York,  $3,170,000;  J.  F. 
ogan   Co.,   233    Broadway,   New    York,    $3,570,000. 

+Kliiiiinntion  of  Grade  Crossing — Woodard,  N.  Y. — The 
ew  York  Central  &  Hudson  River  R.R.  Co.  has  awarded  the 
jntract  to  JOHN  M.  HOLLER,  513  Western  Ave.,  Albany, 
.  Y.,  for  the  elimination  of  the  grade  crossing  at  Woodard. 
+  llulkhead  —  Camden,  N.  J.  —  The  Commissioners  of 
,'harves  and  Docks  have  awarded  the  contract  to  CLOUD, 
TILES  &  WORK.  Philadelphia,  for  the  construction  of  a 
mber  bulkhead  along  the  Delaware  River;  at  $25. S5  per 
n.ft.     Bids   were   opened   Mar.    17. 

■fFreicht  Pier — Jersey  City,  N.  J. — The  Central  R.R.  of 
ew  Jersev  has  awarded  the  contract  to  the  GENERAL  CON- 
■&.CTING  &  ENGINEERING  CO..  29  Broadway,  New  York, 
>r  a  freight  pier  at  its  terminal  at  Communipaw,  Jersey  City, 
i0 
.leitv  Work— Margate  City.  N.  J. — Bids  will  be  received 
ntll  4  p.m.,  Apr.  6.  by  the  Board  of  Commissioners  of  Margate 
ity  for  the  construction  of  and  extensions  to  jetties.  A.  B. 
epetto   is   City   Clk. 

liable — Newark,  N.  J. — A.  J.  &  J.  Halle.  4  Shipman  St., 
ewark.  are  having  plans  prepared  for  a  stable.  It  will  be 
ire.-  stories,   48x150    ft. 

Fire  Station — Trenton.  N.  J. — The  following  low  bids  have 
ien  received  by  the  Board  of  City  Commissioners  for  the 
ection  of  a  new  fire  station  on  South  Broad  St.:  L.  Levy  & 
12;  W  J.  &  J.  H.  Morris.  $14,300;  Joseph  D.  Smith 
Son  Co.,  $14,325.  Five  others  bids  were  received.  Noted 
in.  29. 

Metallic     Furniture.     F.te.      Media,     P. Tin — (Official) — Bids 

elved    until    noon.   Apr.    13.    by    the    County   Commis- 

<>n. Irs    of    Delaware    County,     Media,    for    metallic    furniture. 

••  i  ial  cabinet  work,  etc.     For  details  see  advertisement  under 

Etracta  To  Be  Let." 

kn  Philadelphia,  Penn. — During  1914,  the  city  plans  to 
■plete  two  Bteamship  piers  al  a  cost  of  $1,000(000  each,  and 
commence  a  double-deck  pier,  250x900  ft  The  proposed 
>rt    Improvement    works    call     for  >urc    of    about 

Geo.    W.    Norrls   is   Dlr.    Dept.   of   Wharves,   Docks 
■  I    Ferries. 

Pl.-r  Work— Philadelphia,  Penn. — The  totals  of  bids  for 
e   Bouthwalk     Piers,    noted    Mar  >ua       The 

rr.-,  t    totals    follow .       E.    P     Pom 
lare  &  Trleat,   New    York,   $287,500   and    (246,200;    Armstrong 

13,000  and    {2  19, ( 

I    ,v    Brooks,    $237,500    and    $2.l>", :    American 

,    $224, ai  Bader,    $279,000   and 

Kin-     v <r Scranton,    Peni  is    asking   for 

<l»  for  motor  (Ire  appai  utus  to  irth  Kelly 

I.  rk. 


\|iiuii 
i    moti 


r   fit 


-Wllkes-Barre,    Ten 

apparal  us   I I 


lli.rhur     Work      Baltimore,  Md      The    city    plans    the    de- 

lopineni    of   the   Sprln  harbor,   at    a 

,00, ,  exclu  "-1       I  '     P 

Engr. 

Balkhend      m 

TENNIS    CONSTRUCTION    c  'i  > .     Hampton,    b]     the 
ool,    Hampton,    for   a    bulkhead    to 

Drill  n, m.-     Concord,      N       C      Cabarru 

will     <'Oll»l  I 

nail,    i  :a  ,     ll 

Piers   nml    Docha     Brunawlck,    On      The    '■• 

plan-     I prove    itx    docks    an. I    wateifr.mi 

Sfnal  H  A       lleSola     Monde-.      I  >:.  I  I  •  '■■<    .     I-  Mel' 

+l>ri.lii,iuc    Work      Monroe,    fin       Bids    wore    I 

Hon  ril    of    hi  loners,    Mm,  i 

in. n    and    1904 


cavation  in  Jack's  Creek  Drainage  District.  The  contract 
has  been  awarded  to  W.  H.,  J.  J.  &  J.  R.  NUNNALLY,  Monroe, 
Ga.,    at    $15,99S.      Noted    Jan.    29. 

Dock — Savannah,  Ga. — The  city  has  purchased  waterfront 
property  and  plans  to  construct  a  municipal  dock,  350  ft. 
long. 

Recreation  Pier — Clearwater,  Fla. — The  city  will  construct 
a  recreation  pier  at  the  foot  of  Cleveland  St.  Charles  H. 
Evans  is  Mayor. 

Docks — Jacksonville,  Fla. — The  bond  issue  for  $1,500,000 
for  docks  has  been  declared  valid  by  the  State  Supreme  Court. 
The  Board  of  Port  Commissioners  are  arranging  to  acquire 
sites   and   prepare    for    construction. 

Dredging — Miami,  Fla. — The  Ocean  Beach  Realty  Co., 
Miami,  plans  to  dredge  a  turning  basin  in  front  of  its  property 
along  Biscayne  Bay   opposite   Miami.      J.   N.    Lummus    is   Secy. 

Bath  House  and  Pool — Memphis,  Tenn. — The  Exchange 
Bldg.  Co.,  Memphis,  will  build  a  swimming  pool  and  bath 
house  in  the  basement  of  the  Exchange  Bldg.  Estimated 
cost,    $50,000. 

Amusement  Pier — Buckeye  Lake.  Ohio — Dawson  &  Hol- 
brook. Archs.,  Outlook  Bldg.,  Columbus  .Ohio,  are  preparing 
plans  for  an  amusement  pier  at  Buckeye  Lake  for  J.  W.  Glass 
and  Thomas  Rhoads. 

Dredging- — Cleveland,  Ohio — The  Great  Lakes  Dredge  & 
Dock  Co.,  Chicago,  111.,  submitted  the  only  bid,  Mar.  12.  to 
the  citv  for  dredging  in  the  Cuyahoga  River  for  the  year  at 
17.9c.  per  cu.yd.  The  work  calls  for  about  3,330,000  cu.yd. 
The    city    has    appropriated    $60,000    for    the    work. 

♦  Elimination  of  Grade  Crossing — Lorain,  Ohio — Bids  will 
be  received  until  noon.  Apr.  15,  bv  the  Director  of  Public  Ser- 
vice for  the  superstructure  of  the  East  2Sth  St.  Subway  across 
and  underneath  the  right-of-way  of  the  Cleveland.  Lorain  & 
Wheeling  Ry.  Co.  L.  B.  Johnston  is  Clk.  For  details  see 
advertisement   under    "Contracts   To    Be   Let.''      Noted    Mar.    26. 

Retaining  Wall — Steubenville,  Ohio — Bids  will  be  received 
until  noon,  Apr.  7,  bv  John  L.  Means,  County  Audr.  and 
Clk.,  Bd.  County  Comrs.,  Steubenville,  for  a  reinforced- 
concrete    retaining    wall. 

Bridge   Steel — Tiffin,   Ohio — See   item   under  Bridges. 

+  I)itih — Hartford  City.  Ind. —  (Official) — Contracts  have 
been  awarded  by  William  Harley,  Supt.  of  Construction.  Hart- 
ford Citv.  for  the  construction  of  Maddox  Ditch  as  follows: 
Sect.  2.  to  L.  E.  M ADDON.  Hartford  City,  at  $SS90:  Sect.  1. 
to  BRTJNSWORTH  &  SONS,  at  $352S;  Sect.  4.  to  JOHN 
SCHWARTZKOPF,  at  $379:  Sect.  7,  to  C.  J.  CLERMINE.  at 
S146S.     Total  cost.  $14,265.     Bids  were  opened  Mar.  20. 

+Coal  House — Lafayette.  Ind. — The  Trustees  of  the  State 
Solders*  Home,  Lafayette,  awarded  the  contract.  Mar.  12.  to 
the  MEAD-MORRISON  CO.,  Chicago,  111.,  for  a  coal  house,  at 
about  $10,000. 

Esplanade — Detroit.  Mich. — The  city  plans  to  construct  an 
esplanade  from  Michigan  Ave.  to  the  Michigan  Central  R.R. 
station.       R.    H.    McCormick    is    City    Engr. 

+  Squeegee  Machines — Chicago.  111. — L.  E.  McGann,  Corar. 
Pub.  Wks..  has  awarded  the  contract  to  H.  R.  HEMICKE,  INC.. 

New  York,  for  three  squeegee  machines  for  the  Bureau  of 
Streets,  at  $10,051. 

-fGrandstand — Chicago.  111.  —  (Official) — The  Federal  1 .- 
Baseball     Club     has     awarded     the     contract     to     the     BLOME- 
SINEK  CO.,  Citv  Hall  Square  Bldg..  Chicago,  for  the  construc- 
tion  of   its   grandstand.      It    will    be    of   fireproof   construction. 

Drainage — Farmer  City.  Ill— Bids  will  be  received  until 
Apr.  11  by  the  Drainage  Commissioners  of  Dlst.  No,  1  of  the 
Towns  of'  Rutledge  and  DeWltt,  at  the  office  of  Herrick  & 
Herrick.  Atlvs.  Farmer  City,  111.,  for  constructing  a  system 
of  the  drains.  Including  furnishing  of  tile  and  constructing  a 
concrete  retaining  wall.  The  work  rails  for  about  2^.--l7 
lin.ft.,    15-    to    33-in.    salt-glazed    and    vitrified    tile. 

Greenhouse — Ames.    Iowa       Plans  a--  pared   for  the 

construction  ouse  al  the  lows  stale  College.     Esti- 

mated cost,   $35,000.      R,    \.    Peai  soi     Is   Pres. 

Dttch-   Council    Bluffs,    towa      (Official)      Ml    bids    rei 

Mar.  86,  bj  -i  B  ill,,,,,,  Count]  Audi.  Council  Blul 
the  construction  of  the  Fensler  Ditch  have  la-en  n 
New  bids  will   be  received   until    i  30  p.m.,    \i"     10 

Ditch— Harlan,    Iowa       Kids    will    be    received    until    10    a.m.. 

\  pi    ,     v.     bj       E        \       S,   i,  ,  11,     C t)        \il.ll -..     Ha  1  Ian. 

I  Htch  calling   for  about   ::i  1,000  cu.j  -i 

\  atioll. 

Levee    \\  ork     Wapello,    Iowa      M.    I.     Hunt.   County    I 
Wapello,    is    preparing    plans   for   the    Improvemeni    of 
Levee, 

Ditch   -Faribault,    Minn-    Kids    will    be    received    until    1" 

a  m       Apr      10,    by     F.     M      Kals.-rsatt.     Collin  rlbault, 

onatructlng  County  Ditch  No.  '.'.     Estimated  coat,  110,000 

DltCh  "i"      be      received      until       \pr 

10  by    P    D,    McKellar.    County    Amir.   Jackson,    for    thi 
strui  tlo  ••    i  "Itch    No    25       Estln   ited   i  oat,   $53,  I":; 

Ditch  Bids   will   t.e   received   until  '-   p.m., 

\i,i  :  i.n  w  A  Seem. in.  County  Audi,  Slayton,  for  construct- 
ing Ditch  No  l.l  I". 

Ditch     Stillwater,   Minn      Blda   will    be   received   until    Apr 

11  by    N     \  ountj     \u.ir.   Stillwater,    for   thi 

+  -i„i.i.      K  ii  City.  Mo      The  contract  has  bi 

Shukert,    Bronl    Bid  City,    to    R     E     DWYER, 

1616   Main   St.   Kansas   City,   for   the   construction 

ii    w  ill    be    I  ■  m<  ui.    :"'-\  i  i 

Gymnasium     Rolla,  Mo      Blda  will  be  received  until    ■ 
\,,,     it    bs    the  Executive  Committee  of  the  Missouri  School  of 

.•■di. i.    for   th i-.iiu.ti- 

nastum,     Edward  Knhlbaum  is  So, -v. 
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Comfort  Station,  Engine  House — St.  Louis,  Mo. — Bids  will 
be  received  until  noon.  Apr.  24,  by  the  Board  of  Public  Im- 
provements for  the  construction  of  a  comfort  station  and 
an  engine  house.     W.  T.  Findley  is  Secy. 

Drainage  System — Lake  City,  Ark. — Bids  will  be  received 
about  May  15  by  Drainage  District  No.  9  of  Craighead  County 
for  drainage  ditches  to  cost  about  $225,000;  also  by  Drainage 
District  No.  12  for  ditches  to  cost  $60,000.  John  W.  Scobey, 
Lake  City,   is  Atty.   for  the   districts.      Noted  Mar.   19. 

Levee  Work — Marion,  Ark. — Bids  will  be  received  until 
Apr.  20,  by  O.  N.  Killough,  Pres.  St.  Francis  Levee  Bd.,  Marion, 
for  4,000.000  cu.yd.  of  levee  work.  B.  G.  Covington,  Memphis, 
Tenn.,   is  Ch.    Engr. 

Dock  Work — Galveston,  Tex. — The  Mallory  Steamship  Co., 
Galveston,  will  enlarge  its  docks  at  Galveston.  H.  H.  Ray- 
mond   is  Vice-Pres.    and    Gen.    Mgr. 

Ditches — Glenflora,  Tex. — Bids  will  be  received  until  1  p.m., 
Apr.  10,  by  R.  S.  Guess,  Chn.  Comrs.  Wharton  County  Drain- 
age District  No.  2,  at  the  office  of  J.  H.  H.  Dennis,  Atty., 
Wharton,  Tex.,  for  the  construction  of  drainage  ditches  near 
Glenflora.     The  work  calls  for  150,000  cu.yd.  of  excavation. 

+Dredjdne  and  Filling — Seattle.  Wash. — The  Port  of  Seat- 
tle Commission  has  awarded  a  contract  for  dredging  and  fill- 
ing at  the  Smith  Cove  docks  to  the  PUGET  SOUND  BRIDGE 
&.  DREDGING    CO.,    Seattle,    at    $252,308. 

Doek — Seattle,  Wash. — Bids  will  be  received  until  Apr. 
6,  by  the  County  Commissioners  of  King  County,  Seattle,  for 
the    construction    of   a    dock    at   Magnolia    Beach. 

Bulkhead — Seattle,  Wash. — Bids  will  be  received  by  the 
Commissioners  of  King  County,  Seattle,  until  Apr.  7  for  con- 
structing a  bulkhead  along  the  banks  of  the  Duwamish  River 
at  the  site  of  the  King  County  Dock.  It  will  be  a  quarter 
or  a  mile  long. 

•  u   P?,rt   Imnrovements — Bandon,    Ore. — The    Commissioners    of 
!™|   i  °rt    plan    to    improve   the   port   of   Bandon    at    a    cost    of 

Repairs  to  Fire  Boat — Portland,  Ore. — The  city  will  have 
repairs  made  to  the  fire  boat  "George  H.  Williams."  Esti- 
mated cost,   $20,000.     A.  L.   Barbur  is  City  Clk. 

Piers  and  Docks — Portland,  Ore.— The  Port  of  Portland 
Commission  P'ans  to  extend  the  municipal  docks  to  a  length 
ot  1075  ft.,  and  to  build  piers  and  slips  at  a  cost  of  $4,000,000. 
further  extensive  developments  are  under  consideration,  at 
an  estimated  cost  of  $14,000,000,  but  this  will  require  a  public 
vote   on   a   new   bond   issue.     G.   B.   Hegardt   is   Engr. 

+  Dikes-—  Areata,    Calif. — The    contract    has    been    awarded 
to  the   SLISUN   DREDGING   CO.,   Suisun,   Calif.,   by   the  Recla 
mation  Land   Co.,   Areata,   for  the  construction   of  10   miles  c 
dikes,    at    about    $20,000. 


les  of 


Improving  I.akefront— Lakeport,  Calif.— The  citv  plans  to 
improve  the  lakefront  by  the  construction  of  a  2500-ft.  levee. 
Estimated  cost,    $75,000. 

Timber— Los  Angeles,  Calif. — Bids  will  be  received  until 
Apr.  4,  By  the  Harbor  Commissioners,  for  the  timber  required 
Tor  the  400-ft  extension  to  the  freight  transit  shed  at  Mor- 
mon Island  Channel. 

Grandstand— Los  Angeles.  Calif.— Bids  will  be  received 
until  noon,  Apr.  20,  by  Y\  p.  Mcciure.  State  Engr.,  Sacramento, 
Calif,  for  the  erection  of  a  grandstand  at  the  State  Normal 
School,  Los  Angeles. 

Piers  and  Warehouses — Los  Angeles,  Calif — The  city 
plans  to  issue  $2,500,000  in  bonds  for  harbor  Improvements 
piers  warehouses,  etc.,  at  San  Pedro,  Calif.  Homer  Hamlin 
Is    City    Engr. 

Dredging— San    Diego,    Calif— The    citizens    will    vote    soon 
;stlon    of   issuing   bonds    for    $175,000    for    completing 
r    M.    Rumsey   is   City    Engr. 


the    harbor   dredging. 


and   Sheds — San    Francisco,   Callf.- 
sloners    plan    to    build    seven    pie 


ed  Pile  Bub  ir  m  lure  and  timber  pier  sin, Is  and  two 
car-ferry  slips,  five  passenger  ferry  slips  and  about  1500  ft. 
of  concrete  seawall.     Jerome   Newman   is  i'h     Engr 


+  \  ulo mill  I,-    Sprinkler    System — Sail    Francisco     Calif The 
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Cement— San    Francisco,   Calif— Bids  will   be   received  until 
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Dredging — Port  Burwell,  Ont. — Bids  will  be  received  unti 
Apr.  9,  by  R.  C.  Desrochers,  Secy.,  Dept.  Pub.  Wks,  Ottaw 
Ont.,    for    dredging   at    Port    Burwell. 

Cement,  Sand,  Gravel — Oak  Bay,  B.  C. — The  city  will  soc 
ask  for  bids  for  supplying  cement,  sand  and  gravel  for  oi 
year. 

BUILDINGS 

Belfast,  Maine — Bids  will  be  received  by  O.  E.  Frost  Ch 
of  the  Bldg.,  Com.  Board  of  Education,  until  Apr.  15,  for  tl 
construction  of  a  three-story  brick  school  to  cost  about  $75 
000.     W.   E.  Mansur,  Bangor,  is  the  Arch. 

Manchester.  N.  H. — The  B.  P.  O.  E.  will  erect  a  building  i 
Amherst  and  Walnut  Sts.   to  cost  about  $75,000. 

+  11, inIi. ii,    Mass. —  i Official) — The    contract    for    building    tl 
eight-story  addition    to   the   Franklin   Square    House   at   Was! 
ington   and    East  Newton    Sts.    has   been   awarded    to   the  H     1 
CUMMINGS  CONSTRUCTION  CO.,  Ware,  Mass.     C.  Henri  De 
mond,   Boston,   Mass.,  is  the  Arch. 

Boston,  Mass. — David  P.  Collins  has  purchased  a  site  < 
Edinbov  St.,  and  will  construct  a  six-story  mercantile  buil, 
ing   having   an    area   of   4000    sq.ft. 

Plymouth,  Mass. — Rids  will  soon  be  asked  for  the  constru 
tion   of  a  church   for   the  Baptist    congregation,    to   cost   aboi 
$150,000.      E.    P.    Powell    is   Chn.    of   the    Comm.      John    H.    CoJ. 
head,   924  Ellicott  Sq.  Buffalo,   N.   T.,    is  the  Arch. 

+  Springfield,    Mass. — It    is    reported    that    the    contract    U 
erecting     the     Frederick     Wilcox     Memorial     Chapel,     on     tfll 
grounds    of    the    Springfield     Hospital     has    been    awarded 
FREDERICK    T.    LEY    &    CO.,    307    Main    St.,    Springfield, 
$70,975.      Kirkhan    &    Parlett,    Archs.,    25    Harrison    Ave.,    pr  I 
pared   the    plans. 

Judson  M.  Strong,  120  Main  St.,  and  Edward  Radding,  w 
build  an  apartment  on  High  St.,  to  cost  about  $175,000. 

♦Worcester,  Mass. —  fOfncial) — The  general  contract  for  t 
construction  of  the  eight-storv  and  basement  loft  building 
Grafton  Ave.  and  Franklin  St.  has  been  awarded  by  John 
Bradley  to  the  TURNER  CONSTRUCTION  CO.,  11  Broadwa 
New  York.  The  company  will  also  construct  a  power  hou 
and  railroad  trestle.  W.  S.  Timmis,  New  York,  N.  Y.  is  t 
Arch. 

Hartford,  Conn. — Whiton  &  McMahon,  Archs.,  49  Pearl  S 
have  completed  plans  for  a  two-story  school  on  Weather 
field  Ave.  The  building  will  be  of  brick  and  limestone,  15! 
192   ft. 

Stamford,  Conn. — Bids  will  be  received  by  the  Board 
Education  until  Apr.  6  for  the  construction  of  the  Watersi 
School,  to  cost  about  $50,000.  Nelson  E.  Emmens,  Washin 
ton    Bldg.,    Stamford,    is    the    Arch. 

+AIbany,  N.  Y. —  (Official) — The  contract  for  building  t 
five-story  brick  and  steel  addition,  60x100  ft.,  to  the  offi 
building  of  George  D.  Miller,  State  St.  and  Broadway,  h 
been  awarded  to  SPENCER  W.  STEWART,  119  State  £> 
Albany.     Charles  G.  Ogden,  Albany,  is  the  Arch. 

*  Albany,   iv.   Y. — Bids  will   be   received   by  the   Trustees 
Public    Bldgs.,    Capitol.,    until    2    p.m.,    Apr.    16,    for    completi 
the    stone    work    of    western    staircase,    fourth-story    corrid' 
opening,  and  fifth-story  loggia  of  the  Capitol  Building.     Lew 
F.   Pilcher,   Capitol,   is  State  Arch. 

Albany,  IV.  Y. — The  Fort  Orange  Club  will  build  a  twr 
story  addition  to  its  club  house.  110  State  St.  to  cost  abec 
$50,000.     Fuller  &  Robinson,   95  State  St.  are  the  Archs. 

Buffalo,  IV.  Y. — G.  H.  Poppenberg,  674  Main  St.,  will  en: 
a  seven-story  and  basement  business  block.  U.  G.  01, 
Builder's  Exchange  Bldg.,  is  preparing  plans. 

Bradford,    IV.    Y. — Plans    are    being    prepared    by    Pierce 
Bickford,    Elrnira,    for   a    high    school    for    the   Sixth    Ward  > 
cost    $60,000. 

Jamestown.  N.  V.-  -The  Odd  Fellows  plan  to  construct 
three-story  business  and  lodge  building  at  Main  and  Foui 
Sts.,    to    cost    $75.00(1. 

New  Ilochelle,  N.  V. — It  Is  reported  that  the  Cedar  6 
Hotel  "ill  be  enlarged  and  Improved  at  a  cost  of  $200,01 
M.    Jordan    is   the    I'rop. 

,  Y. — (Borough  i>f  Manhattan) — Renwlck,  i 
i.  Archs.,  :t2o  Klfth  Ave.,  have  completed  i> 
ir  the  erection  of  a  32-story  buil.li 
s  Co.  The  estimated  cost  is  $l.soo.ooO.  Ja; 
adway,  is  Pres. 
Warren  .v  Wetmore.  70  Easl  45th  St.,  will  soon  inc.- 
bldi  tor  a  20-story  building  for  the  Vanderblll  Concourses 
p, .i.iti,, n,  102  Park  Ave.  The  building  will  be  al  Vnnderi 
Ave    and    16th  St.  and  is  estimated   to  cost  $600,000, 

Plans   have  beei mpleted   by   Herberl    M.   Baer,   665  Fl 

Ave.,     for    B     12    :;Iiii\      in. nl. I.-.     I.rn-li.     I.'ii.i     r.ill.i     ami     linn-sti 

apai  i  men!  al   i  exlng  ton    \\  e    and  88th  St. 

Sommerfold  &  Stecker,  Vrchs.,  31  Union  Square,  have  D 
pared  plans  foi  n  nine  story  brick  tenomenl  al  106  Easl  | 
st    i.n    Rudolph  Cross.     The  cos!  Is  estimated  al  $160,000 
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+  (Borough  of  Brooklyn) — The  Central  Branch  T.  M.  C.  A., 
has  awarded  the  general  contract  to  the  WHITNEY  CO.,  1 
Liberty  St.,  for  the  erection  of  the  $1,000,000  building-  on  Han- 
son Place.  The  building  will  be  100x200  ft.,  12-stories,  of 
limestone  and  terra  cotta.  Trowbridge  &  Ackerman,  62  West 
45th  St.  are  the  Archs. 

(Borough  of  Brooklyn) — The  J.  J.  Lack  Construction  Co.,  44 
Court  St..  Brooklyn,  will  construct  six  apartments  on  loth 
Ave.  between  43d  and  44th  St.  Maxwell  A.  Cantor  prepared  the 
plans.     The  cost  is  estimated  at  $120,000. 

+Lock  Haven,  IVnn. — The  contract  for  the  construction  of 
the  high  school,  for  which  plans  were  revised,  has  been 
awarded  to  E.  J.  BAILEY,  Brooklyn,  N.  Y„  at  $72,000.  Other 
bids  follow:  Henry  L.  Brown.  Philadelphia.  $74,925 ;  Samuel 
Larribee.  Williamsport,  .?73.M>4;  J.  A.  Leitzel.  $7S.S65.  E.  E. 
Jaralemon,  Buffalo,  N.  Y.  is  the  Arch.  Noted  Jan.  29  and 
Mar.   19. 

♦Syracuse,  If.  Y. — The  following  are  the  bids  received  by 
the  Trustees  of  the  New  York  State  College  of  Forestry,  Mar. 
21.  for  the  construction,  including  heating  and  ventilating, 
plumbing  and  gas  fitting  and  electrical  work  of  the  State 
Forestry  building.  The  following  are  the  bids,  for  the  gen- 
eral construction:  Maurice  Mead,  Albany,  N.  Y.,  (a)  $194,000, 
(b)  $208,368;  Gustave  DeKimpe,  Hoboken,  X.  J.,  (a)  $207,500, 
(b)  $216,600;  the  Carleton  Co.,  Inc.,  New  York.  N.  Y.,  (a) 
$212,915,  (b)  §225,436;  Hueber,  Meinkheim  Co.,  Syracuse,  (a) 
$219,100,  (b)  $236,327;  Dawson  Bros.,  Syracuse,  (a)  $224,241, 
(b)  $239,568;  Eastern  Concrete  Co.,  Buffalo,  N.  Y.,  (a)  $224,- 
545,  (b)  $239,416;  Durolithic  Co.,  Buffalo,  N.  Y.,  (a)  $226,833, 
(b)  $236,893;  R.  Richards  &  Son  Co.,  Utica,  (a)  $22S,500,  (b) 
$240,490. 

The  following  are  the  bids  for  heating  and  ventilating: 
Willard  E.  Lape,  Syracuse,  N.  Y.,  $14,597;  Frank  Leavery, 
Sy-acuse,  $16, 47S ;  Edward  Jov  Co.,  Syracuse,  $17,349; 
Horan  &  Co.,  Troy,  $18,114;  Edward  P.  Bates,  Syracuse,  $1S,- 
560;  the  Raisler  Heating  Co.,  New  York,  N.  Y.,  $20,631;  Edward 
Rowe,   Rochester,   $21,740. 

The  following  are  the  bids  for  plumbing  and  gas  fitting: 
John  R.  Walsh,  Syracuse,  N.  Y.,  $92S0;  Brown  &  Co.,  Syracuse, 
$10,149;  the  Edward  Joy  Co.,  Syracuse,  $10,338;  Young  & 
Power,    Syracuse,    $11,970. 

The  following  are  the  bids  received  for  the  electric  work: 
The  Edward  Joy  Co.,  Syracuse,  N.  Y.,  $5418;  Robert  E.  Hand- 
lin,  Syracuse,  $5513;  Charles  T.  Brown,  New  York,  N.  Y., 
$5749;"  the  John  T.  Williams  Co.,  New  York,  $6226;  the  New 
York   Construction   Co.,   New   York,    $66S0.      Noted   Mar.   5. 

Franklin,  N.  J. — The  Board  of  Education  plans  to  erect  an 
Industrial   school  to  cost  about  $75,000. 

Morristown,  N.  J. — John  T.  Simpson.  Essex  Bldg.,  Newark, 
N.  J.,  is  preparing  plans  for  the  Board  of  Education  for  the 
reconstruction  and  the  remodeling  of  the  Maple  Ave.  School. 
The  cost  is  estimated  at  about   $100,000. 

James  J.  Lyons  has  purchased  a  site  on  Park  Place,  and 
plans  to  construct  a  theater,  of  brick  and  concrete,  to  cost 
about  $60,000. 

♦  Newark,   If.   J. — The    contract   for   the   construction    of   the 
'addition    to  the   West   Side   School   has   been   awarded   to   E.   M. 
WAUiRfiN  &  CO.,  84  South  Sixth  St.     Noted  Mar.  5. 


+Harrisburg.  Penn. — The  contract  for  the  construction  of 
the  two-storv  brick  and  stone  school  has  been  awarded  to 
JOHN  W.  EMERY.  1524  Sansom  St.,  Philadelphia,  Penn.,  at 
about    $57,000. 

Lancaster,  Penn. — C.  Emlen  Urban,  Arch.,  is  preparing  plans 
for  a  four-storv  brick  building.  100x153  ft.  for  the  Y.  M.  C.  A. 
The  cost  is  estimated  at  $100,000. 

Lansdale.  Penn. — Guy  W.  Osterhout,  Arch.,  Carroll  Bldg., 
is  preparing  plans  for  an  eight-room  school  to  cost  about 
$40,000. 

Renovo,  Penn. — Woodnut  &  Schmohl,  Archs.,  Williams- 
port,  are  preparing  plans  for  a  two-story  brick  school  to 
cost   $90,000. 

Baltimore,  Md. — Thomas  W.  Lamb,  644  Eighth  Ave.,  New 
York,  N.  Y.,  has  prepared  plans  for  a  theater  at  Light  and 
German  Sts.,  to   cost   $1S0,000. 

+Rome,  Ga. — The  contract  for  erecting  the  Forrest  Hotel 
has  been  awarded  to  WAXiKUP  &  CO.,  Richmond,  Va.,  at  about 
$200,000. 

Chattanooga,  Tenn. — Charles  E.  Bearden,  Chamberlain 
Bldg.  and  W.  T.  Downing  are  preparing  plans  for  a  $50,000 
club-house  for  the  Golf  Club.  T.  L.  Montague  is  a  member 
of  the   committee   in   charge. 

Cleveland,  Ohio — Plans  are  being  prepared  by  Bohnard  & 
Parsons,  Archs.,  705  Euclid  Bldg.,  for  the  construction  of  a 
three-story  building,  84x50  ft.,  for  the  German  Hospital.  The 
estimated   cost   is    $40,000. 

Hudson,  Ohio — Plans  are  being  prepared  bv  J.  W.  Corbris- 
ier,  Arch.,  309  Lennox  Bldg.,  Cleveland,  Ohio",  for  the  Board 
of  Education,  for  the  construction  of  a  two-story  and  grade 
school,    140x60    ft.      The    estimated    cost    is    $60,000. 

Xew  Richmond,  Ohio — Weber,  Werner  &  Adkins,  Archs., 
Mercantile  Library  Bldg.,  Cincinnati.  Ohio,  will  receive  bids 
until   Apr.    19,   for  the   construction   of  a  high   school   building. 

strasburg,  Ohio — Bids  will  be  received  until  Apr.  17,  by 
the  Board  of  Education,  Strasburg,  for  the  construction  of  a 
high   school    at    Strasburg. 

Spencer,  Ind — Bids  will  be  received  until  2  p.m..  Apr.  10. 
by  the  High  School  Trustees,  at  the  Court  House,  for  the 
construction  of  a  brick  and  stone  high  school.  Johnson  & 
Miller  are  the  Archs.,  21  Walnut  St.,  Brazil,  Ind. 
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Grand  Rapids,  Mich. — Osgood  &  Osgood,  Archs.,  521  Widdi- 
comb  Bldg.,  are  preparing  plans  for  a  three-story  store  build- 
ing for  Charles  B.  Kelsey,  300  Washington  St.  The  estimated 
cost    is    $40,000. 

Plans  are  being  prepared  by  Williamson  &  Crow,  Archs., 
611  the  Gilbert,  for  the  construction  of  a  four-story  and  base- 
ment office  building,  62x132  ft.,  for  City  Trust  &  Savings 
Bank  and  Grand  Rapids  National  City  Bank.  The  estimated 
cost    is    $80,000. 

Marquette,  Mich. — Bids  will  be  received  until  Apr.  15,  by 
Rt.  Rev.  Joseph  A.  Pinton,  of  the  Diocese  of  Marquette,  for 
the  erection  of  a  three-story  stone  Catholic  orphanage.  The 
estimated   cost  is   $75,000. 

+Chicajjo,  111. — -(Official) — The  general  contract  for  the 
construction  of  the  Kaiserhof  Hotel,  316  South  Clark  St.,  has 
been  awarded  to  the   BLOME   SINE   CO.,   City   Hall   Bldg. 

Chicago,  111. — Plans  have  been  completed  by  Louis  C. 
Borchard,  Arch.,  810  Schiller  Bldg.,  for  a  three-story  apart- 
ment house  to  be  erected  at  Pine  Grove  and  Waveland  Aves., 
for   C.  Collins.      The   estimated   cost  is   $1S0,000. 

•  Urbana.  111. — Bids  will  be  received  until  2  p.m.,  Apr.  27, 
by  the  Board  of  Trustees,  University  of  Illinois,  for  the  con- 
struction of  an  addition  to  the  chemical  laboratory,  University 
of  Illinois. 

+Appleton.  Wis. — Contracts  for  the  construction  of  the 
Y.  M.  C.  A.  building  have  been  awarded  as  follows:  General 
contract,  FRASER  &  GREINKE,  at  $59,770;  wiring,  LANG- 
STADT  &  MEYER  CONSTRUCTION  CO.,  at  $1595.  Noted 
Dec.   25. 

+  Keviauiiee,  Wis. — The  contract  for  the  construction  of 
the  high  school  at  Kewaunee  has  been  awarded  to  the 
SCHMIDT  CONSTRUCTION  CO.,  Waupun,  Wis.  Noted  Mar. 
19. 

+  Madison,  Wis. — The  State  Board  of  Control  has  awarded 
to  the  WISCONSIN  CONSTRUCTION  CO.,  Chippewa  Falls, 
WIS.,  the  general  contract  for  the  construction  of  the 
liberal  arts  building  at  the  University  of  Wisconsin.  The 
lowest  bidder  for  the  construction  of  the  Agricultural  soils 
building  was  N.  Quinn,  Madison,  Wis.  Ralph  E.  Smith  is 
Pres.    of   the   Board.      Noted    Mar.    12. 

Menominee,  Wis. — John  D.  Chubb,  Arch.,  32  North  Clark 
St.,  Chicago.  111.,  has  prepared  plans  for  the  construction  of  a 
high  school.  The  estimated  cost  is  $100,000.  C.  Landgraf  is 
Secy.,  Bd.  of  Education. 

{-Milwaukee.  Wis.— The  FOSTER  CONSTRUCTION  CO., 
Milwaukee,  has  been  awarded  the  general  contract  for  St. 
Luke's    Hospital.      Cost,    $60,000. 

Union  Grove,  Wis. — The  State  Board  of  Control,  Ralph  E. 
Smith,  Pres.,  Madison,  AVis.,  is  having  plans  prepared  for  the 
proposed  State  Home  for  Feeble  Minded  to  be  erected  at 
Union  Grove.  Robert  Messmer  &  Bro.  are  the  Archs.,  Mil- 
waukee,  Wis. 

♦  Wales,  Wis. — The  general  contract  for  three  dormitories 
and  a  warehouse  at  the  State  Tuberculosis  Sanitorium  at 
Wales,  Wis.,  has  been  awarded  to  HENRY  GRAFF,  Baraboo, 
Wis.     Noted   Mar.  19. 

Flagutatt,  life. — William  Randolph  Hearst  will  erect  a 
hotel  to  '-'>st  about  $300,000,  on  the  site  of  the  old  Grand  View 
II., i.  I. 

Seattle,    Wash. —  Plans    have    been    prepared    by    A.    Warren 
Anii..    American     Hank     Bids.,    for    a    four-story    court 
to   be   erected  for  King  County.     The  estimated   cost  is 
$960, 


Seattle,  Wash. — Bids  will  be  asked  soon  for  the  construc- 
tion of  a  five-story  apartment  and  store  building,  at  Seventh 
and  Pike  Sts.  The  estimated  cost  is  $500,000.  John  Graham 
is   the  Arch.,   Seattle,   Wash. 

+Fresno,  Calif. — The  general  contract  for  the  construction 
of  the  Sanger  Union  high  school  has  been  awarded  to  TRE- 
WHIT   &   SHIELDS,   Fresno,   Calif.,  at   $37,700. 

Los  Angeles,  Calif. — Bids  will  be  received  until  2  p.m.,  Apr. 
6,  by  the  Board  of  Supervisors,  for  the  construction  of  a 
girl's   hospital   at    the   Juvenile    Detention    Home. 

I>os  Angeles,  Calif. — J.  B.  Solomon  will  erect  a  four-story 
and  basement  brick  hotel  on  Olive  St.,  between  Seventh  and 
Eighth  Sts.  The  estimated  cost  is  $65,000.  10.  J.  Borgmeyer. 
317  Stimson  Bldg.,  is  the   Arch. 

Pasadena,  Calif. — Plans  will  be  ready  for  bids  about  Apr.  1 
for  a  seven-story  and  basement  reinforced-concrete  bank 
and  office  building  to  be  erected  at  Colorado  St.  and  Marengo 
Ave.  for  the  Citizens'  National  Bank,  W.  H.  Hubbard,  Pres. 
Parkinson  &  Bergstrom,  Los  Angeles,  Calif.,  are  the  Archs. 

Sacramento,  Calif. — The  State  Board  of  Control  will  receive 
bids  until  10  a.m.,  Apr.  8,  for  the  construction  of  an  auxiliary 
state   building. 

+  San  Francisco,  Calif. — Contracts  for  the  construction  of 
the  20-story  office  building  at  Sutton  and  Montgomery  Sts., 
for  the  Hobart  Estate,  have  been  awarded  as  follows:  Struc- 
tural steel,  to  SMITH-RICE  CO..  118  Howard  St.,  at  $18,000; 
ornamental  iron  work.  RUDGEAR-MERLE  CO.,  Bav  and 
Stockton  Sts..  $32,000:  terra  cotta  work.  GLADDING.  McBEAN 
&  CO..  Crocker  Bldg.,  at  $52,000;  marble  work,  JOSEPH 
MUSTO  SONS  KEENO  CO..  San  Francisco.  $41,750:  carpentrv. 
to  STOCKHOLM  &  ALLYN,  Monadnock  Bldg..  at  $45,000;  metal 
partitions  and  furring  contract  to  FLOODBERG  &  MCCAF- 
FREY, Monadnock  Bldg..  at  $36,000;  elevators,  OTIS  ELE- 
VATOR CO.,   Beach  and  Stockton  Sts..  at  $30,000. 

Smith  &  Layton,  Archs.,  Oklahoma  City,  are  preparing  plans 
for  a  building  to  be  erected  at  the  Panama-Pacific  Exposition, 
for  the  State  of  Oklahoma. 

+The  contract  has  been  awarded  to  J.  S.  HANNAH,  Wil- 
liams Bldg.,  for  the  construction  of  a  six-story  hotel  on  Sutter 
St.,  for  John  Gallwey,  at  $42,925. 

Victoria,  B.  C. — Plans  have  been  prepared  by  Loring  P. 
Rixford.  Arch..  Sharon  Bldg.,  San  Francisco,  Calif.,  for  a  group 
of  hospital  buildings,  for  the  Royal  Jubilee  Hospital.  The 
estimated  cost  is  500,000. 

CONTRACT  PRICE 

+Dam — Nepaug  Reservoir,  Hartford,  Conn. — Bids  were  re- 
ceived Mar.  19  by  the  Board  of  Water  Commissioners  for  Con- 
tract No.  6  constructing  a  dam  to  form  the  Nepaug  Reservoir, 
from  (A)  PIERSON  ENGINEERING  &  CONSTRUCTION  CO., 
Bristol,  Conn.,  (awarded  contract);  (B)  T.  Stuart  ,1-  Son  Co., 
Newton.  Mass.;  (C)  Suzio  &  Arrigonni  &  Bro.,  Middletown, 
Conn.;  (D)  Johnson  &  Gifford  Co..  30  East  42  St..  New  York.  N. 
Y.;  (E)  Daniel  O'Connell's  Sons,  Holyoke.  Mass.;  (F)  Long 
&  Little  Co..  Leominster.  Mass.;  (G)  C.  A.  Blakeslee  &  Sons 
New  Haven,  Conn.;  (H)  R.  H.  Newell  Co.,  Uxbridgre,  Mass..  i  I) 
Rvan-Unmack  Co.,  New  Haven,  Conn.;  (J)  J.  .1.  Prindiville  Co,, 
Smith  Framingham,  Mass.:  (K)  Beaver  Engineering  ,<•  eon- 
It  ;u  ting  Co..  51  Chambers  St.,  New  York,  N.  Y.  The  item  bids 
«  ere  as  follows: 
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EXAMINATIONS 

Heating     and     Ventilating     Engineer     and     Draftsman — The 

nited  States  Civil  Service  Commission  announces  a  competi- 
ve  examination  for  heating-  and  ventilating  engineer  and 
(raftsman,  for  men  only,  on  Apr.  22  and  23.  From  the  list 
E  those  passing  the  examination  certification  will  be  made 
h  fill  vacancies  as  they  may  occur  in  this  position  at  $1200 
!er  year  in  the  Office  of  the  Supervising  Architect,  Treasury 
jept.,  Washington,  D.  C,  or  vacancies  requiring  similar 
lualitications  in  any  branch  of  the  service.  Subjects  of  the 
'lamination  and  their  relative  weights  are:  Practical  ques- 
lons  in  heating  and  ventilating  (involving  a  competent 
nowledge  of  mathematics  and  plumbing,  and  of  heating  and 
^ntilation  of  buildings,  both  theoretical  and  practical),  35 
Dints;  drawing  and  design  (involving  ability  to  design  and 
draw  plans,  etc.,  for  the  heating  and  ventilating  plants  of 
l.odern  public  buildings),  35  points;  training  and  experience, 
I)  points.  Applicants  must  have  had  not  less  than  four  years 
If  practical  experience  in  the  designing  or  installing  of  heat- 
ilig  and  ventilating  apparatus  in  large  buildings.  A  technical 
|;gree  will  be  equivalent  to  not  over  two  and  one-half  years 
IT  the  four  specified.  Applicants  must  be  IS  years  of  age  or 
l/er  on  the  date  of  the  examination.  Persons  who  meet  the 
Itquirements  and  desire  this  examination  should  apply  to  the 
niteil  States  Civil  Service  Commission,  Washington,  D.  C,  for 
iDplication   Form    1312. 

I  Jnnior  Civil  Engineer — The  United  States  Civil  Service 
lommission  announces  an  open  competitive  examination  for 
Itnior  civil  engineer,  for  men  only,  on  May  6.  From  the  list 
I'  those  passing  the  examination  certification  will  be  made 
la  fill  vacancies  as  they  may  occur  in  this  position  at  $1200 
It  $1500  per  year  in  the  Interstate  Commerce  Commission,  or 
licancies  requiring  similar  qualifications  in  any  branch  of 
lie  service.      Subjects    of   the    examination    and    their    relative 

■  eights  are:  Mathematics,  including  algebra,  geometry  and 
ligonometry,  30  points;  theory  and  practice  of  railway  sur- 
j  'ying,  30  points;  education,  training  and  experience,  40 
ioints.  Applicants  must  have  had  at  least  two  years  of  prac- 
tical field  experience  in  civil  engineering  in  railway  work. 
Ihrsons  who  meet  the  requirements  and  desire  this  examina- 
lon  should   apply  to  the   United   States   Civil   Service  Commis- 

I  on,   Washington,    D.    C,    for   examination    Form    2039. 

|  AKHlHtnnt  Encineer,  Philadelphia — A  competitive  examina- 
tion for  the  position  of  Assistant  Engineer,  Bureau  of  High- 
ways, Department  of  Public  Works,  will  be  held  by  the  Civil 
ll-rvice  Commission  of  Philadelphia  in  Room  No.  976,  City 
■all,   on   Apr.    17,   at    9:30  a.m. 

II  Application  blanks  may  be  had  by  calling  in  person  at 
lie  office  of  the  Commission,  between  9  a.m.  and  4  p.m.  ex- 
II  pt  Saturdays,  when  the  hours  are  from  9  a.m.  to  12  m. 
I  implications  must  be  executed  and  filed  with  the  Commission 
flit  later  than   4   p.m.,  Apr.   14,   1914. 

I  Applicants  must  be  well  versed  in  the  general  construc- 
Ipn,  inspection  and  maintenance  of  highways;  and,  in  heavy 
fl.nstruetion  in  connection  with  highway  work,  such  as 
§  irks  and  boulevards;  and,  the  maintenance,  care  and  con- 
Iruction    of    bridges   and    sewers. 

I!  Subjects  and  weights:  Training  and  experience,  3  points; 
i  bnlcal    and    practical    knowledge,    7   points. 

I  Salary   $2500   per  year. 

Denatured  Alcohol — Cermany  now  uses  between  40,000.000 
(1  r,ip,iiiMi,iiii(i  gal.  of  denatured  alcohol  a  year,  of  which  over 
1,00,000  are  sold  to  the  general  public  for  burning  purposes, 
f  cording  to  a  monograph  recently  issued  by  the  Bureau  of 
■>relgn  and  Domestic  Commerce.  The  importance  of  this 
lei    In    Germany    mav    be    appreciated    when    it    is    considered 

II  at  France  uses  about  IS, 000,000  gal.,  the  United  States 
( out    lii.iiiMi.oOO    gal.,   and    the    United    Kingdom    only    4,000.000 

i  ■  1.  annually.  Denatured  alcohol  is  not  only  gaining  in 
vor  (or  general  burning  purposes,  but  a  determined  effect 
tiling    made    to    find    a    way   of    using   it   as   a   motor    fuel    in 

■  ace   of   the    high-priced    gasoline. 

I    The  New  Chicago  Terminal — The  problem  of  providing  new 

■  ssenger  stations  and  terminals  is  again  up  for  discussion. 
lit  Chicago  i*;-  Northwestern  a  few  years  ago  found  it  neces- 
Mry  to  completely  rearrange  its  terminal  facilities  by  the 
Instruction    of   a    $25,000,000   station    and    yards    leading    to    it 

I  the  west  side  of  the  Chicago  River,  This  Improvement  in- 
flided  the  elevation  of  several  miles  of  track  and  the  de- 
luishlng    of    the    old    passenger    terminal    on    the    north    side 

tie     rivet    and    converting    the    sp into    freight    terminals. 

lOllt    that     tune    the     I'eiiiisyHania,     the      \ltoti,    the     1  lurl  ingt  on 

Id  the   St.   Paul    began    to    make    plans    for   an    enlargement    of 

■lr    ten al     facilities,    and    this    involved    the    construction 

II  a  new  passenger  station  to  the  south  off  the  Chicago  \ 
■■rthwesl  ern. 

I  This  conflicted  with  the  civic  plan  for  a  single  Union  Sta- 
in and  for  several  month  the  neci  sarj  consenl  from  the 
It  council  was  withheld  from  the  Pennsylvania  and  allied 
llroads.      The    nece       ir     legislation,    however,    has    just 

italic. I.  so  that  the  plan  ill  a  modified  form  and  contemplating 
flJUntnn    Station    south    of    the    present     Union    Station    can    now 

This     Improvement     by     the     ro 
B'ested    in    tin     ii-         passenger    terminal    will    Involve    an    e> 

■tldlture     if    $r,5,Ono,nno        Much     of     the     land     i ssarj      for 

It  new  terminal  has  already  been  purchased,  bui  there  re- 
lilns  the  work  of  financing  this  project,  which  under  present 
■ldltlmis  of   tin-   Investment    market    mav    be  delayed. 

.unit.    It    Is    nnil.  i    I.    I      to    be    expended    upon 

■  '   passenger    station    and    the    approaches    and    this    will    be 

■  ••d  probably  through    lint    mortgage    I I      to  be  sold    from 

I  ie    to     i ie     work     pro Is         In     addition     I 

fl.ouii i    .,1     in. hi.  .     t,.    he     raised     bv     the     Union    station    i  •..  . 

"'•thine       III    •        '■  '    ,000, I      will      be         |li   nl       h'        till        I      I 

■  imselves   In    rearrain-lii,      Ih.u    n.i     hi    termlnall         Till     I1,  "u 

■  vanln    and    its    suhsldlnrli        will    owt Itn.11     Interest     In 

'         m   :  i  til  Ion,    t  he   I  'blcago,    Hurling  Ion    R    '.niincv    and    the 

lllcngo  «    SI     I'tiiil    a    .me   qtinrti el  rh 

|i  Alton    will    continue    to    hear    the    relation    of    tenant        The 

■'••    railway    sysl i    Station    Co     will 

llnrnnt..      tt,,.     prlnclpnl    and     Interest     ..t     the     Union     Sti n 

I    the  detail,    of   th.    financial    plan    have   not    \ .  t    been 
ori  ■  .i    ...it 


IDLE    CARS 

On  Mar.  15  there  were  124, S65  idle  cars  on  the  railway  lines 
of  the  United  States  and  Canada,  according  to  the  fortnightly 
bulletin  of  the  American  Railway  Association.  However,  even 
that  is  an  improvement  over  two  months  ago.  On  Jan.  15  the 
net  surplus  of  idle  cars  amounted  to  214,889,  which  is  the 
bad  record  for  some  years  past.  On  Jan.  15  last  year  the 
net  surplus  was  2S.439.  But  instead  of  decreasing  in  number, 
as  has  happened  this  year,  the  number  of  idle  cars  continued 
increasing.      By    March    15.    1912.    they    numbered    37,775. 

The  decrease  during  the  first  part  of  March  has  been 
mostly  in  coal  cars.  On  Mar.  1.  idle  coal  cars  numbered  63,428; 
on  Mar.  15,  there  were  only  35,851.  The  change  in  the  surplus 
of  flat  cars  was  nominal,  the  number  on  Mar.  15  being  10,343 
as  compared  to   10,723  two  weeks   before. 

Irrigation  in  Spain — A  pumping  plant  and  irrigation  works 
of  considerable  importance  are  being  installed  at  Alhama, 
Province  of  Almeria,  12  miles  north  of  the  port  of  Almeria, 
byr  La  Sociedad  de  los  Nuevos  Riegos  de  Alhama,  a  mutual 
stock  company,  capitalized  at  $89,745.  The  wells  are  to  be 
driven  S3  ft.  in  the  dry  bed  of  the  Andarax  River  and  water 
pumped  to  the  highest  point  (765  ft.)  of  a  tract  of  vineyards 
to  be  irrigated.  The  vineyards  are  in  terrace  form  on  the 
side  of  a  steep  hill.  Three  suction-gas  engines  of  120  hp. 
each  and  three  high-pressure  pumps  capable  of  lifting  133 
gal.  of  water  per  sec.  are  to  be  employed.  The  pipe  lines 
will  consist  of  10.4-in.  steel  tubes  7000  ft.  long.  The  contract 
for  installing  the  plant  has  been  obtained  bv  Rudolph  Ran, 
Madrid.  The  engines  are  furnished  bv  Langen  &  Wolf,  Milan, 
and  the  pumps  by  Bopp  &  Reutler,  Mannheim,  Germany.  The 
work  is  in  charge  of  a  German  engineer.  The  plant  is  to  be 
in  operation  by  May  1.  If  the  supply  of  water  holds  out.  it 
is  intended  to  irrigate  a  tract  of  about  two  square  miles, 
mostly  laid  out  in  vineyards.  This  is  said  to  be  the  first 
plant  of  the  kind  ever  attempted  in  Spain. 

Municipal  Bonds  in  March — The  issue  of  municipal  bonds 
throughout  the  United  States  for  March,  including  state  and 
county  flotations,  totaled  $37,303.S00,  according  to  the 
Financial  Chronical.  For  the  month  of  February,  the  total 
was  $33,952,600  and  for  March  of  1913,  the  total  was  $24,457,300. 
From  this  large  sale  of  bonds,  it  is  believed  that  business 
prospects  are  much  brighter  and  with  such  early  signs  of 
spring,  a  greater  amount  of  municipal  work  will  soon  be 
started.  The  following  table  gives  the  permanent  bond  is- 
sues for  March  and  the  first  three  months  in  the  previous 
year: 

For    the 

March  3  Months 

1912 $20,410,191  $74,223,282 

191 1 22,800,196  123,463,619 

1910 69.093.390  104,017,321 

1909 32,680,227  79,940,446 

1908 IS, 912, 083  90,769,225 

1907 10,620,197  5s, 326. 063 

1906 20,332,012  57,030,249 

1905 17,980,922  35.727,806 

U'OJ 14,723,524  46,618,646 

1903 9,084,046  30,276, 76S 

1902 7,989,232  31,519,336 

1901 10.432.241  23,894.354 

1900 8,980,735  34,492,466 

The  Pitts  Co.,  recently  incorporated,  has  opened  offices  at 
58  Park  St..  Newark,  N.  J.,  where  it  will  do  a  general  business 
in  slag,  flat  tile  and  composition  roofing;  concrete  walks  and 
floors.     Special  attention  will  be  given  to  repairs. 

CATALOGS   WANTED 

The  Municipal  Service  Association.  696  Pacific  Bids;.,  San, 
Francisco.  Calif.,  would  like  to  receive  up-to-date  catalogs 
and  other  trade  literature  from  manufacturers  or  conti 
connected  with  municipallj  owned  enterprises.  The  \ 
tion  organizes  municipal  corporations,  gives  legal  advice,  su- 
perintends bond  proceedings,  installs  accounting  systems  and 
performs  other  services  of  a  similar  nature  for  towns  and 
cities   going   into   business    for    themselves. 

CATALOG    NOTICES 

RloCortnick  Waterproof  Portland  Cement  Co..  St.  Louis. 
Mo  Hooklet.  "Shamrock"  waterproofing  compound  Illus- 
trated,  86   pp..   5x8   Inches. 

S.  E.  Parker,  1800-02  x.  Francisco   We.,  Chicago,  [11 

log    No.    26.      Hoisting    machinery,      Illustrated,    mi    pp.,    5x" 

inches. 

Providence  Engineering  Works,  Providence,  R    i      Bulletin 

Centrifugal    pumps,      Illustrated.    2  1    pp.,    8x10V]    Ini 

The  C.  F  I'ease  Co,  166  \V  Adams  SI  .  Chicago,  111.  Cata- 
log. Blueprint  machlnerj  und  drafting-rc  lea  il- 
lustrated.  26  I    pp.,   '-  I 

I. ink   Bell    Co.    Philadelphia,    Penn.      Data    Book    No.    126. 

Link-Belt    silent    chain.       Illustrated.    112    pp.,    6x9    Inches. 

Toi  h  Bro  ■  10  Fifth  \v.-  .  New  fork  Th.-  Red  Book 
mil     Edition        i:      I      w      Waterproofing    and    damp-proofing 

compounds  Illustrated.      72      pp.,      SI     X6      inches. 

Chicago  Pneumatic  Tool  ^'o .  Fisher  Building,  New  v..ri, 
Bulletin  E-81  Duntle]  electric  sensitive  drill  illustrated  i 
pp  .    6>  9    Inches       Bullel  in    E  32       i  luntley    elect  ■ 

i...t    and    Interurban    railways.      Illustrated,    v    pp  ,    6x9 

Wagner    Electric    Mfg,    Co..    st.    Louis,    Mo       Bulletin    No 

mi         "\     Manual     of     Bled  Ing."       Illustrated.     Is     pp. 

0 

National  Tube  Co.,  Pittsburgh,  Penn.  Bulletin  N'o.  19,  List 
of   P u.  i         8   pp.,    BHxll    In. 

Van    Olldei    Hollow    Wall   Co.,    718    Chamber   ..f   Comn 

v.      Pamphlet,      "Fireproof   Construc- 
Illustrated,    12    pp      Sxlfl 
I.I  II.   u      to     Build     with      Van     Colder      II, .11..,, 
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Coimtemctts  to  Be  ILett 


Bills  opened   April  9,  1914. 

Bids  for  Street  Paving 

OFFICE   OF   THE    BOARD   OF   COMMISSIONERS, 
NASHVILLE,    TENN.,  MARCH   24,    1914. 

Notice  is  hereby  given  that  sealed  proposals  will  be  re- 
ceived at  the  office  of  the  Secretary  of  the  Board  of  Commis- 
sioners until  10  o'clock  A.M.,  Thursday,  April  9,  1914,  for  the 
construction  of  certain  bitulithic  paving  under  Special  Bene- 
fit Improvement  Ordinances,  Numbers  4-7-19-24-25-28-29-32- 
33-34-36-38-39  and  44;  certain  creosoted  wood  block  paving 
under  Special  Benefit  Improvement  Ordinances,  Numbers 
10-11-14-16-17-4S-49-50-53  and  56;  certain  granite  block  pav- 
ing under  Special  Benefit  Improvement  Ordinances,  Numbers 
2-6-22-54-55  and  57;  certain  vitrified  brick  paving  under 
Special  Benefit  Improvement  Ordinances,  Numbers  1-5-18-26- 
40-41-45  and  47;  and  certain  Bituminous  Macadam  paving 
under  Special  Benefit  Improvement  Ordinances,  Numbers 
9-15-20-23-37-42  and  58.  Separate  proposals  must  be  submitted 
for  each  street,  and  must  be  on  blank  forms  accompanying 
specifications  which  will  be  furnished  by  W.  W.  Southgate, 
City  Engineer,  upon  request.  Proposals  must  be  accompanied 
by  a  certified  check  or  a  cashier's  check  of  a  National  Bank 
located  in  Nashville,  Tenn.,  payable  to  the  order  of  the  Board 
of  Commissioners  in  an  amount  equivalent  to  ten  per  cent, 
of  the  aggregate  bid,  or  an  approved  bond  in  the  penal  sum 
of  a  like  amount  with  at  least  two  good  and  solvent  sureties, 
who  are  citizens  or  residents  of  Nashville,  Tenn.;  or  in  lieu 
of  personal  sureties,  the  bond  of  some  surety  company  au- 
thorized to  execute  such  a  bond  in  the  State  of  Tennessee. 
The  said  checks  or  bonds  will  be  returned  to  unsuccessful 
bidders  upon  award  of  contracts,  and  to  successful  bidders 
when  they  shall  have  entered  into  contract  and  made  ap- 
proved bond  for  the  faithful  performance  of  said  contract  as 
required    by    law. 

The   right  to  reject  any  and  all   bids  is  expressly  reserved. 

By  order  of  the  BOARD  OF  COMMISSIONERS. 

H.    E.    HOWSE,    Mayor, 
Attest:      J.    W.    DASHIELL,  Secretary. 


IliilH   opened     \prll    28,    1911. 

Section   17 — Main  Interceptor 

PASSAIC    VALLEY    SEWERAGE    COMMISSIONERS 
NOTICE    TO    CONTRACTORS 

giver    thai    thi     Passaic   Vallej    Sewerage 
ive    designated    Tuesday,    the    twenty-eighth 
April,   nineteen   hundred   and   fourteen,  at   two  o'clock 
In   thi  the  1  when    thej    will    meet    at    their 

usual   place  "i   ni. 'ling.   Essex    Building;,  Clinton   Street,   New- 
ark,   N<-w    Jersey,    to    receive    proposali      In    writing,    tor    the 
iul  h<  r  |j    poi  i  Ion   "i    BB(  "I'h  iN    i  v   ol    I  he 
MAIN    INTERCEPTING   SEWER    in   thi     Cltj    ■■<    Paterson,   In 
ilc.  In   New  Ji 
i':, 1 1 Icula -  '        Contractors  to  judge   of  tho 

,  i    .,r  i  in-   ■■  Iven  bi  i"\i 

TE  QUANTITIES 
Si. i.i  tlon  17. 

li.  in    i .-   Eai  Hi  Ex. 

trench,  for  i  ■■■  1,950  lineal  feet, 

• 

i ,  .  i 

i  ,  .  ,  

i  Lh  Portia nd 

.  .11  .Is 

inpui  tenant 
,   with   Portland 



i ,,  ,  and  blank 

:     i ;     thi     '  lonei 

, ...  ,-, 

I    -'li 

i   v   BHWEH    l  I    sn  iNK Its. 

24,    1914 


Bids  opened   April    16,  1914. 

Stone  Work  for  Capitol 

NOTICE  TO  CONTRACTORS. 
Sealed  proposals  for  completion  of  stone  work  of  Westell 
Staircase,  4th  story  corridor  opening  and  5th  story  loggL 
for  the  New  York  State  Capitol,  Albany,  N.  Y.,  will  be  receivl 
by  the  Trustees  of  Public  Buildings,  Executive  Chamber,  Caj 
tol,  Albany,  New  York,  until  2  o'clock,  P.M.,  on  Thursdi, 
April  16th,  1914,  when  they  will  be  opened  and  read  publicjj 
Proposals  shall  be  enclosed  in  a  sealed,  endorsed  envelol 
furnished  by  the  State  Architect  with  plans  and  specificatiqj 
for  this  work,  and  shall  be  accompanied  by  a  certified  chef 
in  the  sum  of  5%  of  the  amount  of  bid,  and  the  contractor 9 
whom  the  award  is  made  shall  be  required  to  furnish  suns 
company  bond  in  the  sum  of  50%  of  the  amount  of  contra 
within  thirty  days  after  official  notice  of  award  of  contrjt 
and  in  accordance  with  the  terms  of  specification  No.  18g 
The  right  is  reserved  to  reject  any  or  all  bids.  Drawings  so 
specifications  may  be  consulted  and  blank  forms  of  propoil 
obtained  at  the  office  of  the  State  Architect.  Complete  sH 
of  plans  and  specifications  will  be  furnished  to  prospect|l 
bidders  upon  reasonable  notice  to  and  in  the  discretion  of 
State  Architect,  Lewis   F.   Pilcher,   Capitol,  Albany,  N.   Y. 


Bids     opened     April     17,     1914. 

Contractors 

for   the   construction   of   Section   No.   1    of   Routes   Nos.    4 
38,    a    part    of   the    Seventh    Avenue-Lexington    Avenue    Ra 
Transit    Railroad. 

A  two-track  underground  railroad  in  the  Borough  of  Mi' 
hattan,  the  westerly  track  extending  from  a  point  about 
feet  south  and  the  easterly  track  about  305  feet  southk 
northerly  building  'ine  of  Battery  Place,  through  Battj 
Park  and  Greenwich  Street  to  about  70  feet  south  of  Vej 
Street. 

Write  or  call  concerning  form  of  contract,  plans  and  spf 
fl  cations. 

PUBLIC  SERVICE  COMMISSION   FOE  THE   FIRST  I)ISTR1| 
154    Nassau    Street,  New    York 


Bids   opened    April    IS,    1914. 

Steel  Bridge 

Sealed  bids  will  be  received  bj    the  Director  of   Publld  I 

vice  of  Hi"  City  of  Lorain,  State hlo,  at   the  office  of  I 

Director  until  twelve  o'clock  noon,  Wednesday,  April  11 
L914,  for  furnishing  the  necessary  labor  and  material  for 
superstructure  of  the  East  28th  Streel  Subway,  across 
underneath  the  right-of-way  of  The  Cleveland,  LoriJ 
Wheeling  Rallwaj  Companj  (Baltimore  &  Ohio  Railroad! 
pany),    according    i>>   plans   and    specifications   >>i>    file    In 

..Hi.,.      Bach   bid   mus ntaln   the   full   name  of  everj    i" 

oi    compan;     Interested    In    1 1"     same,    nnd    be    accompantfj 

in  ■  i  ■    i i   "i   thi    sum  of   l»  per  cent.  <>r  the    in I   ■  •' 

I, ,,l    to    Hi.     satisfaction    ol    thi     Director,    or    a    certified    H 

olvenl    i.i  ni     ol    the  Cltj    ol    Lorain,  <  ihlo     i 
i  hi.  .     iiiii    ii    the    bid    ix   accepted,   n    conl  i  not    will    In       $ 

Into    .'..i   Its  |. ..I. .in prnporlj    secured.     Should  nnj    EM 

ted      in  ii   .  in  .1     will   i..    i.. i  thwlth   return.  .1   to  the  W 

and      hould     in;     bid    i 'opted   such   check    will    bi     rets 

upon   i  In    pi  op titlon  n  ...I    i  nn  of  i  he  conl  i  ai  i 

Hlddei  H    ..i  ■■    i  ■  quired    I"    iihi     the    printed    formi 

be   hi  .1   n   ii  ppllcnl  Ion       Hlrts   inn    I    be    dii    ell  her  1 

.,i    mat ."    i. "Hi    and   II    foi    both  each   bid  mui 

i i       -  1 1 1 1   prlci 

Thi     ' i    I'ublli    Servlc.     n     ervei     the    i  Irlii    to   N 

01      :ill     bids, 

oi  ,i,  i    ol    thi     i'ii.  .  toi    of    Public   Ssi  >  li  i 

i,    n   .ii  iiinsti  in    cierl 
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Georgia — Georgia  &  Moultrie  R.R. — This  company  has  ap- 
plied for  incorporation  for  the  purpose  of  constructing  a 
railroad  from  Moultrie,  Ga.,  to  Pelham,  Ga.,  about  50  miles 
J.  L.  Hand,   Pelham,  is  interested. 

+  Alabama — Louisville  &  Nashville  R.R. — This  companv 
has  awarded  the  contract  to  DUNN  &  LALLANDB,  Birming- 
ham, Ala.,  for  the  construction  of  a  five-mile  branch  line  from 
Talledega  Springs,  Ala. 

Mississippi — Pascagoula,     Moss    Point    &    Northern    R  R  

This  company  plans  to  construct  a  railroad  from  Evanston, 
Miss.,  to  either  Lucedale,  Miss.,  or  to  a  connection  with  the 
Alabama  &  .Mississippi  R.R.  Co.  R.  S.  Starr,  Pascagoula, 
Miss.,    is   Gen.   Mgr. 

Mississippi — See    item    under    Tennessee. 

Louisiana — Texas  &  Pacific  Ry. — This  company  plans  to 
extend  its  line  to  the  De  Soto  oil  fields  of  Louisiana  The 
route  will  be  either  east  from  the  main  line  at  Mansfield, 
La.,  or  west  from  the  Natchitoches  Branch  at  Grand  Bayou, 
La.      C.    H.    Chamberlain    is    Ch.    Engr.,    Dallas,   Tex. 

Tennessee — The  Nashville  Business  Men's  Association, 
Nashville,  Tenn.,  is  considering  the  construction  of  a  railroad 
from  Nashville,   Tenn.,    to  Corinth,  Miss.,   about  140  miles. 

Ohio — Ohio  &  Pennsylvania  Belt  R.R. — This  company  will 
award  contracts  soon  for  the  construction  of  its  proposed 
line    from    Hazelton,    Ohio,    to    Ebensburg,    Penn.,    14    miles. 

Wisconsin — Baraboo.  Devils  Lake  &  Western  R.R — This 
company  plans  to  construct  a  railroad  from  either  Cashton  or 
La  Crosse,  Wis.  via  Baraboo.  to  Portage.  Wis.,  about  100 
miles.  T.  E.  Meade.  Baraboo,  Wis.,  is  Gen  Mgr.  and  Ch.  Engr. 
Noted   Feb.   26. 

South  Dakota — Fairmount  &  Veblen  Ry. — This  company 
will  award  contracts  soon  for  the  construction  of  its  pro- 
posed extension  from  Veblen  to  Webster,  S.  C.  about  40  miles 
J.  H.  Thomas,  Veblen,   S.  D.,  is  Ch.  Engr.     Noted  Feb.  19. 

Montana — Great  Northern  Ry.— This  companv  will  start 
work  soon  on  the  construction  of  its  proposed  railroad  out 
of  Poplar,  Mont.,  in  a  northwesterly  direction  for  about  60 
miles.      R.    Budd,    St.    Paul,    Minn.,    is    Ch.    Engr. 

Missouri — Caldwell  County  &  Southern  Ry. — This  company 
has  been  granted  a  charter  to  construct  a  9% -mile  railroad 
from  Kingston,  Caldwell  County,  Mo.,  to  Hamilton,  Mo 
Capital,    $100,000.      Among    the    incorporators    is    S.    C.    Rogers 
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*  Denotes    work    advertised    in    ENGINEERING   NEWS. 

+  Denotes    contract    awarded.        The    names    of    bidders   awarded    contracts    are    set    in    CAPITALS. 

BUILDING    OPERATION    FOR    MARCH 

Comparison  of  the  building  operation  in  41  cities  from 
laces  filed  during  March  were  more  favorable,  not  because 
f  any  sudden  increase  this  year,  but  for  the  simple  rea- 
on  that  comparisons  are  now  being  made  with  the  unfavor- 
ble  months  in  1913,  and  conditions  could  scarcely  be  more 
nfavorable  than  they  were  then.  In  41  cities  where  the 
perations  this  year  called  for  an  expenditure  of  $63.4S3,000, 
here  was  a  gain  over  last  year   of  4.2%. 

The  increase  was  chiefly  due  to  the  favorable  showing  in 
Itles  of  the  Middle  West  where  a  gain  of  $6,000,000  was 
hown  for  the  month  and  a  gain  of  over  $9,000,000  in  the 
rst  quarter  of  the  year.  In  the  South  too  there  was  a 
ain  not  only  for  March  but  for  the  first  quarter.  Re- 
urns  from  the  Pacific  Coast  are  far  from  complete  but  a 
ain  is  also  indicated  there,  but  the  city  of  San  Francisco  is 
esponsible  for  all  of  the  increase  since  the  beginning  of  the 
ear. 

Eastern 
Month  of  Marrh  First  three  months  of  year 

1914  1013  1914  1913 

Ibanv,  N.  Y $947,900  $400,255       $1,297,015  $823,8S5 

altimore,  Md 679,707  814,871         1,576,300        2.173, 070 

ioston,  Mass 3,067,100  1,304,350  9,957, SS7  7,2119. 105 

ridKcport,  Conn 685,001  250,653  967,038  68i,897 

ttffalo.  N.  Y 660,0011  1,094.743  1,591,000         1,919,743 

art  ford.  Conn 481,345  453,505  837,397  759,815 

oboken,  N.J 12,285  2,000  253,849  04,742 

irsey  City,  N.  J 3S3.744  932,073  790,545         1,700,183 

ewark,  N.  J 321,240  1,173,888  1,922,387         3,742,236 

ew  Bedford.  Mass 463.510  224,750  944,299  477.150 

ew  Haven,  Conn 425,380  289,482  981,454  999,765 

ew  York,  N.  Y. 

Manhattan 6,168,575         8,412.090       11,446,490       20,S55,115 

Bronx   1,037,325         3,190.900         4,150,155         7,144,766 

Brooklyn 3,441,285         2,686,875        8,959,250        7,080,270 

Queens    2,231,9111)  2. Hill. ISO  :1,S1!2,S77  4,526,141 

liil:i.l.4phia,  Penn 5,179,030         6,277,400         8,221,920         9.202,905 

atiliiirirh,  Penn 95S.H16  716,817  1,140,221  1.871,466 

oehiMer,  N.  Y 775,030  732,941  1,502,307  1,641,096 

iranise,  N.  Y 105,960  221,780  226,705  880,815 

'oreester,  Mass 306,540  469,812  941,544  810,536 

Totals $25  961,553     $31,655,015  $55,573,353  $67,952,203 

Decrease  for  month  of  March  18%. 

Decrease  for  first  quarter  of  the  year  16.8%. 
Southern 

tlanta.  Ga.    $561,644           $435,540  $1,218,000  $1,254,126 

ouiavillc,  Ky 601,525              291,010  1,128,665  1,041,580 

lemphis,  Tean 370,300              573,321  1,007,145  1,093,0-10 

ew  DrlciiiM.  l.a 230.009              55:1, .101  f,;«l,  154  1,179,019 

ichmond,  Va 539,848             403,966  1,000,119  1,011,040 

'aahington,  D.  C 1,544.778              760.950  2,799,779  2,100,094 

TotaU $3,908,704       $3,018,088       $7,793,162       $7,678,929 

Increase  for  month  of  March  30%. 
Increase  for  first  quarter  of  the  year  1J%. 

Middle  West 

toon,  Ohio $216,035  $235,060  $582,715  $631,155 

hicaan,   III 8,111,150  7,0911.111111  17,993,350  19. 110. 087 

incinnati.  Ohio...  863,8111  790,1111  1.761,235  2.084,2(14 

lereUml.  Ohio 4,0711,2  ,5  2.296,1.80  0.766.885  4,178,945 

olumbiH.  Ohio..    .     .  655,995  307,328  1,060,650  741,553 

"-trr.it.  M  i-  I,  2,311(1,35:,  2,295.875  7, ',157, 165  5,893,2711 

r»nrl     Rapids,     Mich.        .  1,239,253  181,7511  1.662,588  1(18,875 

KUanapoli*.  Ind.         .     .  782.3.81  751,3(15  1,557.661  1,539,313 

'•nuns  fit v,  Mo 1,516,3,80  911,260  3,151,595  1,968,665 

'■■-,  Wi-      694,924  049.391  1,616,164  1,609,441 

lioneapolis.    Mn ii,.  2,093,915  755,885  3.096,125  1,137.05(1 

m»ha.  N".l,  321,165  265,575  722.780  663,288 

ill  Lake  City,  I'tah  307.150  124,700  511.600  382.061 

1.  Louis,  Mo 1,450,031  1,152.93'!  3.212.239  4,191,601 

k  Paul,  Minn 2,343,709  1,063,286  3.029,165  1,604,806 

Totals   $26,995,514     $20,832,487    $55,015,820    $46,750,147 

Increase  for  month  of  March  29%. 

Increase  for  first  quarter  of  the  yoar  3.8%. 
Pacific- (',,  |   i 
■»  Anirel-s.  Calif,         .     .  £,001,041  3.031,213        $1,729.(117       $6,806,531 

■I.  Cftlil  560.201  812,391  1,215,006  1,093,496 

10  Fraaeiseo,  Calif,    .     .  3,956,475  1,599,907        16,880,671  1,060,418 

Total-.  $6.6111,807       $5,146,574     $21,824,501      118,769,448 

•Nol  included  in  totals. 

RAILWAY! 

I'i'iiiihi  I tn nlii  -Ohio  R-  I'i'iiiii  vlvanla  11. 'II  Il.lt  Si'.'  ili-Tii 
nder  nhln 

Maryland      Rnltlmnro     &      Virginia      Ry,      Thla     company     is 

inkliu:    preliminary    ruivovh    for    lb nntructlon    ol     Its    re- 

lalnim-  25-miir  M.-, ii., n   i„  i  -  .  -.  i,    willei    -'Mi-    m.i    and    Drum 

-m      J    ''    L<  lb,    Ball re    Md.,  la  Beej 

tlruiii'n      Southern    lie.      This    company    plans    to    C0I1    truol 

n     i Hull    Gap     Vn      on    thi     m  ilr,    line    to    New  port, 

in  vo.i  ';     will    prob  ihl       hi      m  ide       u       H       ' 

h  -     [mi,    l>    c.   Is  ch     i-'iu-i     Con    I 
North   <  iinilliiii      rinn    River   Ry.      Thin   compnnj    I      inn 
irveyH    for    lis    proposed    lino    fnnn     Klni:,    X.    i\.    to    Danb 


Kingston. 

Oreiron — Southern  Pacific  Co. — This  company  will  start 
work  at  once  on  the  completion  of  its  proposed  line  from 
s-usnnville,  Ore.,  to  Klamath  Falls.  Ore.  Estimated  cost, 
$2a0,000.      W.    Hood,    San    Francisco,    Calif.,    is    Ch     Engr 

Pine  Tree  Lumber  Co. — This  company  will  construct  a 
railroad  across  the  Klamath  Indian  Reservation  t0  its  mill 
at  Modac  Point.  The  work  will  be  supervised  by  the  man- 
ager  of   the    company   at    Klamath    Falls,    Ore. 

California— Northwestern  Pacific  Ry. — This  companv  has 
applied  to  the  Railroad  Commission  for  permission  to'  issue 
about  $5,000,000  in  bonds  for  the  purpose  of  extending  its 
railroad  lines  to  Eureka.  Humboldt  County.  Calif  and  into 
the  lumber  fields  in  the  northwestern  part  of  the  state  of 
California.     W.  C.  Edes.  San  Francisco.  Calif.,    is  Ch.   Engr. 

Alberta — Canadian  Pacific  Ry. — This  company  plans  to 
construct  a  railroad  from  a  point  on  the  Cnlgarv-Lethbridge 
division  to  Aneroid.  Sask.  Estimated  cost.  $4,000,000.  J  G. 
Sullivan,    Winnipeg,    Man.,    is    Ch      Engr.    Western    Lines. 

SiiNkiiti'lievtmi  Canadian  Pacific  Ry. — See  item  under 
Alberta. 

British  ('<>  I  ii  in  bin  Pacific  Great  Eastern  Rv. — This  com- 
pany  plana  to  award  the  contract.  May  l.  for  its  Peace  River 
extension.  Length,  830  miles.  John  Call  ighan,  Vancouver, 
B.    c.    is    Ch.     Engr,       Noted    Mar.    12. 

+  K111I1'   Vallej    1:1      This  company   has  awarded   the  eon- 

tracl      lo     the     HITIIIIli:    .M.IHMCAI.I,     CM.     Vancouver      It      .'. 

ami    Portland,   Ore.,    lor   its   proposed   52-mlle   line   from    Pen- 

1 1.  1,111.   B.  C,  to   Princeton,   B.  C 

1:1  1:1   run     it  \11.w  us 

Newark,  x.  Y.     The    Newark,  Williamson   &    Northern   Ry. 

1 '"    haa   1 n    organised    to   conatrucl    an    electric    railway    lo 

connect    Newark    and    Williamson,    about     IE    mill  I 

those    Interested    are    Ernest     1     Edgecomb,    Harry    .1     Clark, 
George  A,  Smith,  Frank    E    roung,  John    F    Duraton  and  .1    1, 
Id,  of  Syracuse,  ami  .1    l,  Transua  and   Willis  P.   Rogers, 
1.1    Williamson 

\  ,1  ni-,  in.-.    \.  .1.     The   Trenton   &    Mercer   County    Traction 
Co.   is   planning   for   the  extension    of   its   Byatem    I 
ville  to  Ci wloka.     W     H     Hitchcock     Pn  nton    I     Gen     Mgi 

+11. .11. ■•.•inir.    Penn.     The    Wayne     Count]      Ry.     Co,     ins 

•■'»  arded    ib infract    for    ib ni  (ruction    ol    1  he    pi  0 1 

electric   line    from    Honeadale   to    Hawley,   in    v..    v    DRAPER 
11..,,.  -  dale       Noti  d   Jan     IE 

Wilkes    iiiirr.-.   Penn.  1 led    bj    William    C 

Bnroul.    is    reported    i"    have    purchased    the    Lackawanna    S 
Wyoming    Valley    R  R„    known    as    ihi  I  Ine,    between 

Wllkea-Barre   and   Boranton,   about    10   miles. 

Innapolla,   Hd.     The    Da   I l-    Wi    tern   Shore    Rj     Co    is 

being   01                   ■■  conatruct   an  electric   railway    from    I 
polls  iii  [rail   H  iven  on  the  baj   al ol    knne    Irundel  1  0 
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From  there  a  ferrv  will  be  operated  across  the  bay  to  a  point 
in  the  southern  part  of  Dorchester  County.  An  electric  rail- 
road will  be  constructed  through  Dorchester  County  to  Cam- 
bridge,  thence  eastward  to  Vienna  and  southerly  to  Sharp- 
town,  Salisbury  and  Ocean  City,  Md„  and  to  Franklin  City,  \  a. 
From  Salisbury,  or  a  point  nearby,  a  branch  line  will  run 
through  Somerset  County  to  Crisfleld.  On  the  western  shore 
a  line  will  be  constructed  from  Fair  Haven  to  Washington. 
The  line  from  Fair  Haven  to  Baltimore  will  connect  at  Anna- 
polis with    the   Annapolis    Short   Line. 

Cumberland,  Md. — The  City  Council  has  granted  a  fran- 
chise to  the  Cumberland  Electric  Ry.  Co.  to  extend  its  lines 
in  Cumberland.  W.  M.  Roberts,  Cumberland,  is  Gen.  Mgr, 
and   Pur.  Agt.      Noted  Mar.    5. 

Savannah,  Ga. — The  Savannah  Electric  Co.  will  soon  re- 
build about  lVb  miles  of  its  line  in  Savannah.  A.  L.  P.  Smith, 
Savannah,    is    Pur.    Agt. 

Jacksonville,  Fla.— The  Jacksonville  Traction  Co  is  pre- 
paring to  construct  a  3%-mile  extension  to  Black  Point 
Park.  Hardy  Croom,  Jacksonville,  is  Local  Mgr.  and  Pur. 
Agt. 

Birmingham,  Ala. — The  City  Council  has  granted  a  fran- 
chise to  the  Birmingham  Ry.,  Light  &  Power  Co.  for  the  ex- 
tension of  its  line  on  15th  Ave.  and  Norwood  Blvd.  to  35tn 
St.      A.    H.    Ford,   Birmingham,   is  Pres.  and   Gen.   Mgr. 

Padueah.  Kv. — The  Kentucky  Southwestern  Electric  Light 
&  Power  Co.  has  completed  surveys  for  the  construction  of  an 
electric  railway  from  Paducah  to  Henderson.  F.  M.  Smith, 
Paducah,    is   Gen.    Mgr. 

Caldwell.  Ohio— The  Meigs  Valley  Traction  Co.  has  been 
incorporated  to  construct  and  operate  an  electric  railway  to 
connect  Beverlv,  Pleasant  Citv,  Unionville,  Renrock,  Cald- 
well, and  Belle  Valley,  where  it  will  connect  with  the  line  to 
Cambridge.  The  incorporators  are  C.  S.  Carr,  E.  R.  Meyer, 
H.    R.   Geyer,    C.   C.    Atwell    and    Perry    Smith. 

Canton,  Ohio — Plans  are  being  considered,  jointly,  by  the 
Northern  Ohio  Traction  &  Light  Co.  and  the  Commissioners 
of  Stark  County  for  constructing  a  highway  from  Canton  to 
Massillon,  about  eight  miles,  and  operating  a  street  car 
line  over  it.  Charles  Currie,  Akron,  is  Gen.  Mgr.  of  the 
Traction    Co. 

Carthage,  Ohio — Plans  are  being  prepared  by  the  Ohio 
Traction  Co.  for  the  extension  of  its  lines  in  Hartwell  and 
Carthage.      T.    Fitzgerald.    Cincinnati,    is   Gen.    Mgr. 

+  Leavit«xhnrg,  Ohio — The  Cleveland,  Alliance  &  Mahoning 
Valley  Rv.  Co.  has  awarded  the  contract  for  grading  the 
right-of-wav  of  its  proposed  electric  railway  from  Leavitts- 
burg   to   Newton    Falls,    to   ELMER    MORGAN. 

New  Vlbanv,  Ind. — Surveys  have  been  made  by  the  New 
Albany  &  French  Lick  Valley  Traction  Co.  for  the  construc- 
tion or  its  proposed  53-mile  electric  railway  to  connect  New 
\lbanv  and  French  Lick.  John  H.  Martin,  Palmyra,  is  Pres. 
Noted  Sept.   L'". 

Kewanee,  111. — C.  G.  Lampman,  Cedar  Rapids,  Iowa,  and 
associates  are  interested  in  the  project  to  construct  an  elec- 
ilway  to  connect  Kewanee  and  Henry,  via  Bradtord, 
about    35    miles. 

i „i   Vernon,  111.— The  City  Ry.  Co.  has  been  incorporated 

to  construct  an  electric  railway  in  Mount  Vernon.  The  m- 
corporators   are    Earl   Green,   L.  G.    Pavey  and  C.   C.   Baldwin. 

i.rrm  Bay,  Win.— The  Wisconsin  Public  Service  Co.  will 
shortly  begin  thi  con  truction  of  an  lnterurban  Inn-  from 
Wrightstown  to  Greenleaf  and  Brillon,  with  the  terminal  at 
,,,.,.,]_  i    .  ,,   i.    $15,000.      C.    R.    Phenicie,    Green 

Bay,  is  Gen.  Supt. 

Milwaukee.  Wla.  Tin-  Milwaukee  Western  Electric  Ry. 
ng  preliminary  arrangements  for  the  extension 
of  Its  line  from  Milwaukee  to  New  Butler.  J.  W.  Barber, 
Mllwai  and    i.ss1     Gen,   Mgr. 

Sheboygan,    \\l>.      The    Sheboygan    Ity.    >v    Electric    Co.    will 

uo.iiiiii  i liidiug  the  tracks  between 

ghebo:  m  Falls.    J.  Dononue  is  Engr. 

r  ,,h, ml, n>.    linn.      Tin-    construction    of    an    electric    interur- 

bus,    Kan.,   to    Mil '  "  la  .   .iiiout  22 

omoted   by  the  Century    Engineering    &   Con- 
struction  Co.,    Mini  I  lldg  ■   Joplin,    Mo. 

Mil.-*   City.   Mont.     Plai  isidered   by   the   Is- 

outl !       C '    ' lonstrucl  i I    an 

.  .    i       ..,        i  i   ,  i  1 1  ..     \iont  .  ,i  n.i    I  ielle 
.  Ninth    McLean,   Mill      City,    Is   Intel  ested. 

Honirton,  Tex.-    Plans  are   being   prepared   by    iin     M i 

■  its  Main  St.  line  i  rom  i  lapltol 

,;,    | ,  ]  i. mi   ton,    li     Gen      \i    i 

San    tna-elo,  Tex.     J.    I  "•'     •'    " :l1    street- 

no    Im- 

ipn 

i, re     Okla. 

ii  i    ami    op,  i  en-i lecti  Ic 

1 i  i""  i ' 

Mori     ''■•  oi  i  .•     \     "  Iravi  n    and    John     i       I 

.,,,,,    o  b     Hale,    ol     Milton, 


\r.l. 


ii. -> Okla  •■  ■' 

,     llo        I'lil ...    J      0 • 
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Barrie,  Ont. — The  Toronto,  Barrie  &  Orillia  Ry.  Co.  hd 
been  granted  permission  to  construct  an  electric  railwa 
through    Barrie.      Noted    Dec.    25. 

London,  Ont. — The  Ontario   Power  Commission  has  order 
surveys  to  be  made  for  the  construction  of  new  hvdro-electr 
railways   to   cost,    $7,000,000.      Adam    Beck.    London,    is    Chn. 
the  Comn. 

Peterboro,  Ont. — The  Peterboro  Radial  Ry.  Co.  is  plannin 
to  build  several  extensions  to  its  lines  in  Peterboro.  V"  ' 
Munro,    Peterboro,   is    Local    Mgr. 

Port  Arthur,  Ont. — Plans  are  being  considered  by  the  Po 
Arthur  Street  Ry.  Co.  for  the  extension  of  its  lines  to*  .Mr  I  ntvi 
Gorham   &   Ware.     M.  O.   Robinson,   Port  Arthur,  is  Gen.  Mg 


LIGHT,    HKAT    AND    POWER 


+Xe»  York,  N.  Y. —  (Borough  of  The  Bronx) — (Official) 
Bids  were  received  as  follows,  Mar.  30,  by  C.  B.  J.  Snyd« 
Supt.  of  School  Bldgs.,  Borough  of  Manhattan,  for  heatii 
and  ventilating  apparatus  for  Public  School  51,  Borough 
the  Bronx:  Gillis  &  Geoghegan,  $58,941;  Blake  &  William 
$53,989;  Wells  &  Newton  Co.,  of  New  York.  $52,961;  Dani 
J.  Rice,  $53,875;  WALL  ENGINEERING  &  CONTRACTIN 
CO.,  SO  Maiden  Lane,  New  York,  $51,333  (awarded  contract 
Grimshaw  &  Sturges,  Inc.,  $54,174;  William  J.  Olvany,  $5f 
513;  Philip  &  Paul,  $55,793;  E.  Rutzler  Co.,  $53,980;  Ralsl 
Heating    Co.,    $54,885. 

Newark,  N.  J. —  (Official) — Bids  will  be  received  until 
p.m.,  Apr.  14,  by  the  Board  of  Education  for  the  heating  at 
ventilating  work  in  the  addition  to  the  West  Side  Scho 
and  the  addition  to  the  Hawthorne  Ave.  School.  E.  D.  Arg 
is   Secy,   of   the   Bd. 

Bids  will  be  received  until  Apr.  15  by  the  Board  of  Cbos 
Freeholders  of  Essex  County  for  heating,  ventilating,  ele 
trie-light  and  power  work  in  the  new  tuberculosis  hospit 
at  Overbrook.  Plans  on  file  at  the  office  of  John  F.  Cape 
207    Market    St.,    Newark. 

Philadelphia,  Penn. — Bids  are  being  received  by  the  Cm 
mittee  on  Property  of  the  Board  of  Education,  Room  2! 
City  Hall,  for  electrical  equipment  for  several  schools  in  t 
city. 

Newell,  W.  Va. — The  Newell  Water  &  Power  Co.  will  so 
begin  work  upon  additions  to  its  present  equipment  at 
approximate  cost  of  $35,000.  The  capacities  of  both  the  wat 
and  power  plants  will  be  doubled.  Improvements  to  t 
water  plant  will  include  the  installation  of  a  triple  pur 
with  a  daily  capacity  of  1,000,000  gal.  A  new  building  w 
be  constructed  for  the  power  plant,  and  a  low-pressure  stea 
turbine  will  be  installed.     F.  B.  Lawrence  is  Gen.  Mgr. 

+Lilesville,  N.  C. — The   City  Council   has  awarded   the   co 
tract    for    the    installation    of    an    electric-lighting    system 
MICHAEL    &    BIVENS,    Charlotte.      Energy    for    the    operati 
of    the    plant    will    be    furnished    by    the    Yadkin    River    l'ov 
Co.,    Rockingham,    N.    C. 

Raleigh,  N.  C. — The  Carolina  Power  &  Light  Co.  has 
cured  a  three-acre  site  for  the  erection  of  a  coal-gas  phi 
The  main  building  will  be  of  brick,  50x150  ft.,  and  will  CO 
tain  coal-gas  benches,  holders,  retorts,  two  150-hp.  bo 
ers,  pumping  and  purifying  apparatus;  outside  of  the  bull 
ing  will  be  three  purifiers;  the  second  building  will  be  ti 
stories,  and  will  contain  the  meter  shop,  a  storage  hOV 
50x95  ft.,  and  storage  sheds  for  coal,  coke  and  oxide  It 
have  concrete  floors.  The  byproducts  will  be  tar,  coke  a 
ammonia.  The  plant  will  cost  about  $100,000.  H.  H.  Cs 
is   Gen.    Mgr. 

Shelbyvllle,  Turn. — It  is  reported  that  the  Duck  i:i\ 
Power  Co.  will,  within  the  next  six  months,  construct 
single-phase  transmission  line  to  Manchester,  a  distance 
16  miles,  and  will  purchase  one  40-kw.  10.000-volt  trar 
former  as  well  as  line  material.     A.   F.   Trimble  is  Gen.  Mg* 

Hopkinsville,    Ky. — The    Kentucky    Public    Service    Co. 
construct    a    new    power    plant    at    Hopkinsville    to   cost    abc 
$80,000.     R.  A.   Field,   Hopkinsville,   is  Gen.    Mgr. 

1 lavllle,    Ivy. — The    Louisville    ''.as    .<•     Electric    Co. 

build  a   boiler   room  at   'J  1  7    West    Washington   St.      It    will  b 
reed    concrete,    ^7xlns     ft.,    and    will    cost    approxim 

$125, 

Mayavllle,    Ky.    -The    citj     is    considering    the    questlo 
installing    a    municipal    electric  lighting     system.      The 
inn  ted    cost    nf   the  enterpi  ise   is  nbnul 

Princeton,  Kv.—  It  is  reported  thai   the  City  Council  is 

sideline,   the  question   of   Installing   a    municipal  elec i 

pI.mii       R,   \v.    Oisanby   is   Mayor. 

Sht'llhrrtlNVlllf.      Ivy.      The      Shepllerdsville      Electrll        I   i 

w.m,,    j    Cold   Storage  Co.   Is  being   organized   with  a   er 

tocl    oi   1 1  ii. i,     it  will  take  ovei   the  old  llghl  Ing   planl 

n.  w   equipment   will  be  Installed  for  additional  service 
,  ,    pres.    of   the    nev    con 
Cleveland,  Ohio     Bids  will   be  received   until   noon.    \v 

in    the   Commissioner   ol    Purchases   and   Supplle       R 

City    Hall     for    mlscellaneoui     piping    and    cross   arms    fol 

ittun electric  iigbi    plant. 

(Ofllcial)      Hlds    will    be    received    unill    noon.    Mas     I 

i  he    l  'hi  i     ol     loai  d    of    Educi n,     Rockw  ell    and 

Sixth  sis.  for  the   Installatl I    heatlni     ind    ventilating 

pnratus    In    the    Walton,    Sterllni     and    Lincoln    School    I. 
,.  ,  ,,,i     Q     Ho  Dli     .  '        hool 

Indcraon,    Ind.     The    Board    of    Public    Works    I      

Ins     i  hi     i"'  i  i  m  ii  Ion    of    nnmentnl     llghtln 

thi     I ': '    cosl    -I 

i n    clustei      i  '"i     "   ignctlte    lamps    will    l"     

n.i   on tnl     I  ind  irdi     «  111    bi     i>ro\  Irtetl    to   bi 

nden  i I    svlri         Noti  6    i  '•  b     I  ' 

Ii ii II*.    Ind.      Tl"      Hoard    ol     I'm  I.     Con 

istallal i     •  led  I  Ii      I  impi      In     place 

i  imps    now     iihoiI    In    til  pal 

,      reported   tnnt   thi     pro] '  i     i     I xlC 

to    thi     i Ii      <"i  i:     J     T     Joup    Is    CItJ     En 

Hvnnavllle,    x\  i«      Bids   will    be    r Ived    until     ipr     17 

]■■     w     i  nilmi I    Cll       for    i  he    com  i  r  uotlon    of   an    a 

i ii i I -I    lilnnl       Tin     lui 

11  ill        | i     «  hi.  I.    I 

.  i i  Car;    '      Mi ■  i     of  thi    pi 
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slu-im}  Man.  Wis. — The  State  Railroad  Commission  has  re- 
sed  permission  to  the  city  of  Sheboygan  to  build  a  mu- 
cipal  electric-light  plant.  The  present  service  in  Sheboy- 
in   is   furnished   by   the    Sheboygan   Ry.    &    Electric   Co. 

Comfrey,  Minn. — The  citizens  have  voted  bonds  for  $8000 
r  the  installation  of  a  municipal   electric-lighting   system. 

Kimin,  Kan. — The  City  Council  has  granted  a  20-year 
anchise  to  the  Kirwin  Electric  Light  &  Power  Co.  to  build 
id  operate  an  electric-light  plant  in  Kirwin.  S.  E.  Cogs- 
ell,   H.   Brown.    H.  A.    Royce  and   R.   P.    Royce    are   interested 

the  company. 

San    Antonio,    Tex. — The    San    Antonio    Gas    &    Electric    Co. 

having  plans  prepared  for  doubling  the  capacity  of  its 
ant.  The  building  on  Conception  Road  will  be  enlarged 
id  an  additional  5000-kw.  generator  will  be  installed.  E. 
irsenbach   is  Gen.    Mgr. 

Terrell,  Tex. — The  power  plant  of  the  Terrell  Electric 
ght  Co.  was  recently  destroyed  by  Are  at  a  loss  of  about 
0,000.     M.  A.  Joy  is  Pres. 

Vvalde,  Tex. — The  Uvalde  Electric  Light  Co.  will  install 
ditional  equipment  in  its  plant  in  order  to  furnish  day  as 
?11   as    night   service.      Frank    Hare    is    Pres.    and    Mgr. 

Alamogordo,  N.  M. — W.  R.  Eidson,  who  recently  pur- 
ased  the  plant  of  the  Alamogordo  Water  Power  Co.,  will 
build  the  light  and  power  plant,  and  will  install  complete 
w    equipment. 

Pocatello,  Idaho — The  City  Council  has  passed  an  or- 
nance  creating  an  ornamental  lighting  district,  supple- 
anting  the  present  cluster-lamp  system,  which  will  cost 
.out    $15,000. 

-fLos  Angeles,  Calif. — The  Los  Angeles  Gas  &  Electric  Co. 
s  awarded  a  contract  for  the  installation  of  a  water  tube 
iler  system  in  its  power  house  on  Duncon  St.  to  the  BAB- 
)CK    &    WILCOX    CO.,    85    Liberty    St.,    New    York,    N.    T.,    at 

I'lacerville,  Calif. — It  is  reported  that  the  Truckee  River 
ineral  Electric  Co.,  Reno,  Nev.,  will  soon  begin  construc- 
>n  work  on  several  ditches  and  reservoirs  and  two  power 
ants  on  Pilot  Creek,  to  be  known  as  Plants  Nos.  1  and  2. 
lorge    A.    Campbell,    Reno,    is    Mgr. 

San  Francisco,  Calif. — The  business  men  and  property 
rners  on  Mission  St.  have  agreed  to  subscribe  $15,000  for 
e  installation  of  ornamental  arches  on  that  street  between 
th   and    24th    Sts. 

Truro,  X.  S. — The  Canadian  Provincial  Power  Co.  has  been 
corporated  with  its  head  office  in  Truro.  It  is  reported 
nt  the  company  will  build  a  hydro-electric  plant  at  Sheet 
irbour.  X.  S.,  utilizing  a  fall  in  the  East  River.  Two  power 
uses,  three  miles  apart,  will  be  erected.  The  incorporators 
i-  H  G.  Grant,  L).  C.  Sinclair,  O.  P.  Fraser,  W.  C.  McDonald 
.1    K.    R.    McKinnon. 

Stralliroy,    Ont. — The    rate    payers    have    passed     a     bylaw 
thorizing  the  expenditure  of  $25,000  for  the  construction  of 
electric    light    and    power    plant. 

Revelstoke,  B.  C. — The  City  Council  has  passed  a  bylaw 
propriating  $40,000  for  the  construction  of  an  additional 
it  to  the  municipal  electric-light  plant.  C.  North  is  Mgr. 
d  Ch.    Elecn. 

BRIDGES 

*+\c«liuryi>ort,  Mass. —  (Official) — The  Commissioners  of 
■ex  County  have  awarded  the  contract  for  rebuilding  the 
I  burvport  Turnpike  Bridge  over  the  Parker  River  in  the 
ivn  of'  Newtnirv  to  KEN OLE  &  STODDARD,  333  Border  St., 
ist  Boston,  at    $28,237.      List   of  bidders   noted    Apr.    2 

Mliniiv.  X.  v. —  (Official) — Bids  will  be  received  until  noon, 
iv  .",,  by  the  State  Superintendent  of  Public  Works,  Capitol, 
I  the  following  bridge  work:  Contract  1'.  Cayuga  and 
in  ■■.!  i 'anal.  Section  1.  For  constructing  the  substructures, 
Brstructures  and  approaches  of  three  highway  bridges: 
fr  Bridge  Station  5640,  three  miles  north  of  Cayuga; 
mi, nfs  Bridge  Station  6080,  three  miles  east  of  Seneca 
lis;    Lake     Road     Bridge,    Station     6688,    mar    entrance    to 

I  ice  Lake  Engineer's  estimate,  $126,263.  Contract  No. 
5,  Brie  Canal.  Sections  9  ami  1».  For  constructing  four 
n\v   lift   bridges  and   the  superstructure  of  one   guard   gate 

tin-    following   locations   on    the    Erie    Canal:      Lift    bridges: 

lin   St..   Krockport,  on   Contract    No    C,  I  ;    Prospect    St.,   .Medina, 

i     No.     fir,;     .Main     St..     Middloport.     on     Contract     No. 

ami    Exchange   St.,    Lockport,  on    Contract    No.    00:   super- 

•iietnre   of  guard        '       il    Gasport,   on   Contract    No    6 

on     nine    other     guard     irate!         Engineer's     esti- 
ite,  1293,105      Contract    No,    12::,   Erie   Canal,  Section   5      For 

(intruding     a      dam      ami      Blulce      gate     across      West      Canada 

I I  i.   at    Trent i"alli       Engir   er'i    estimate,   $18,065.     Dun- 

i    w     Peek   is  Snpt.   of    Pub.    wks. 

bableaklll,    V.    Y.       \t    a  special    election    held    op  Mar.    17, 

l/Oted    I"    build    a  new    bridge    over    r-,ibb     I  ill    Creek 

:     Crossing.      It  will    cost    about    *to,ooo.  and   will 

daee  n  hat    i-i   i  now  ii   :-■  the  "( ild   Red   Bridge  " 

+  iiiiriiiig<<m.   \.   .r.     ii  >tii,  lai  >     The    contract    I'm'    the    con- 

'uetii.n    of    a     retnforced-concrete    bridge    over    A: 

nek.   Purlin.t. ,n.    lie-,  h.en   awarded   t,,    \  I :  T 1 1 1   I :    H    SMITH, 

■:    .i  .    ii      i  i.i  l  i      lit,-    i.,,i,i,  i     noted    Vpr,   2. 

+  Furd      (II},      I'eim       The      Commissioners      of       VrmatronK 

awa  rib-,]   th.-  1 1  i.  I    for   th  el  ure   of 

over  the  Allegheny  Rlvei  to  In.  il'W  BRIDGE 
i„  Beaver  Falls,  Penn  nt  •  .  1. 100  Thi  total  cost  of  the 
•in  lure    will    he   about    |98,000,      List   of   bidders    noted    M  11      26 

Mil  i  lull  in  ii.   rrnn.-i'Mi Bid      eiii    be    received    until 

nn.    \,,r    i  i,   by   ihe  Supei  Intendenl    ol 
I  ||  i       ,,,,.i     Bid 

the    Waaler    Bridge,   acn  River 

-ii    om    mile  beimv   Bheri M    ■,,,,,  i         Edwin    K 

ii-....    Commonwealth     Bid  h,     Penrv,    Ii 

Samuel    B     Rambo    la   Bupt    Public   Ground 

naii 


♦  Somerset,  Penn. — The  Board  of  County  Commissioners 
has  awarded  the  contract  for  the  construction  of  a  bridge 
over  Stony  Creek  at  Hooversville  to  the  FARRIS  BRIDGE 
CO.,  Pittsburgh,  at  $15,300.  Other  bidders  were:  W.  G  Fer- 
ner,  Somerset,  $22,300;  Moses  Digler,  Somerset,  $19,200  and 
Whitaker  &  Diehl,  Harrisburg,  $19,600.  The  bridge  will  be 
of  concrete  girder  construction,  170  ft.  long,  18-ft.  roadway 
and  a  6-ft.  walk.     Noted  Mar.   19. 

Clarksburg,  W.  Va. —  (Official) — Bids  will  be  received  un- 
til 10  a.m.,  Apr.  18,  by  the  City  Council  for  the  construction 
of  a  concrete  bridge  5S0  ft.  long  and  a  steel  bridge  450  ft. 
long.  These  are  the  bridges  for  which  bids  were  to  have 
been  received  on  Mar.  12,  but  the  advertisement  was  later 
recalled.  D.  D.  Britt  is  City  Engr.  Frank  D.  McEnteer, 
70S-9  Union  Bank  Bldg.,  Clarksburg,  is  Consult.  Engr.  Noted 
Mar.    26. 

Monroe,  W.  Va. —  (Official) — Bids  will  be  received  until 
noon,  Apr.  22.  by  the  County  Court  of  Monroe  County  for 
the  construction  of  a  bridge  over  Second  Creek  at  Gap  Mills. 
S.    C.   Wallace   and   C.   P.   Lewis   form    the   Committee. 

+  Birniingrhniu,  Ala. — The  City  Commissioners  have  award- 
ed the  contract  for  the  construction  of  a  reinforced-concrete 
bridge  over  Village  Creek  at  26th  St.  to  the  STEEL  CON- 
STRUCTION CO.,  Birmingham,  at  $14.75  per  cu.ydf  The  ap- 
proximate   cost    of    the    bridge    will    be    $6000. 

New  Orleans.  La. — The  Board  of  Port  Commissioners  of 
New  Orleans  will  ask  the  Louisiana  Legislature  at  its  next 
session  tor  the  necessary  legislation  and  financial  support 
to  secure  the  construction  of  a  bridge  across  the  Mississipi  i 
River  at  New  Orleans.  As  planned,  the  bridge  proper  wi'l 
b?  2?8<L,  •  l9"S.  although,  with  the  approaches,  it  will  1  ,■ 
about  6%  miles.  The  largest  single  span  will  be  1066  ft. 
long.  The  bridge  will  be  of  the  cantilever  type,  and  will 
accommodate  both  steam  and  electric  railway  traffic  with  a 
>vaFPn,  J"3''  ani1  footpath  for  pedestrians.  The  estimated  cost 
IS    $6,000,000. 

Chattanooga.  Tcnn.—  (Official )— Bids  will  be  received  until 
11  a.m..  Apr.  14  by  the  County  Judge  of  Hamilton  Countv  for 
the  repair  of  the  Walnut  St.  Bridge  across  the  Tennessee 
River  at  Chattanooga.  Theodore  F.  King  is  Chn.  of  the 
Tennessee  River  Bridge  Committee.     Noted  Feb.  5  and  Mar.  5. 

♦  Cleveland,  Ohio — (Official) — The  Board  of  County  Com- 
missioners has  awarded  the  contract  for  bridge  work  on  the 
Brookpark  Road,  Brooklyn  and  Parma,  to  T.  B.  HUSBAND. 
3162  Redwood  Ave.,  Cleveland,  at  $3470.  There  were  six 
other  bids,    ranging    from    $3666   to    $4025.      Noted    Feb     26 

Plans  for  the  Brooklyn-Brighton  Bridge  to  carry  West 
25th  St.  across  Big  Creek  near  the  entrance  to  Br'ookside 
Park  have  been  decided  upon  by  the  Board  of  Countv  Com- 
missioners, and  it  is  hoped  that  the  construction  work  may 
be  begun  some  time  in  May.  The  bridge  is  to  be  of  rein- 
forced concrete,  2100  ft.  long,  including  the  approaches,  and 
102  ft.  high  at  its  highest  point.  There  will  be  17  concrete 
arches.      W.    A.    Stinchcomb    is    County    Surv.      Noted    Nov.    27, 

Collinsville,  Ohio — (Official) — Bids  will  be  received  until 
10  a.m.,  Apr.  23,  by  the  Board  of  Commissioners  of  Butler 
County,  Hamilton,  for  the  construction  of  a  bridge  at  Collins- 
ville, Milford  Township.  Bids  will  be  received  on  both  con- 
crete and  steel  construction.  W.  W.  Crawford,  Hamilton  is 
County    Audr. 

+  CoIunil>us,  Ohio — The  Board  of  Commissioners  of  Frank- 
lin County  has  awarded  the  contract  for  the  construction 
of  the  Weisheimer  Bridge  over  the  Scioto  River  at  the 
Henderson  Pike  to  EDWARD  KLFORD.  at  $."..".,788.  The  con- 
tract for  the  approaches  to  the  bridge  was  awarded  to  W  n 
JEWETT,    at     -I  ::. 

+The  contract  for  the  superstructure  of  the  bridge  over 
Big  Darby  Creek,  at  Georgeville,  was  awarded  to  the  CHI  I.I  ■  - 
ERS  CONSTRUCTION  CO..  at  ?2t>,2oo.  Bids  for  the  approacl  is 
were  rejected  as  being  above  the  estimate.  The  CO] 
for  the  substructure  of  this  bridge  was  awarded  some  wei  ks 
ago.      Noted   Mar.    19. 

Eaton.    Ohio — Bids    will     be    received     until    noon.     Apr.     1  I 
by  the  Board  of  Commissioners  of  Preble  county  for  the 
struction   of  the   superstructure   of   a    bridge   across    Brewer's 
Run  on  the  Eaton-Richmond   Pike.     G,   W.  Behfuss  Is  Count; 
Audr. 

Greenville.  Ohio — Bids  will  be  received  until  10  a.m.,  Apr. 
18,  by  the  Board  of  I', hi  mlssioners  of  Darke  County  for  the 
construction  of  the  Btckel  Bridge,  .i  l..  Norgan  Is  oik  of 
the    Bd. 

Miissilli.il.    Ohio— (Official)  —  Bids    will    be    received    until    10 
a.m..  Apr.   10.  by  the  Board  of  Commissioners   of  Stark   Co 
Canton.   Ohio,    for   the   construction   of  a    bridge  at    Massillon 
on  the  west  line  of  south  Erie  St.,  extendin  oss  the 

Ohio    Canal,     the    Tuseaiawas     River.  ft    Lake     Erie 

R.R.    and    the    Baltimore    .v     Ohio    R.R.    a!     what     is    known    as 
the   Masslllon    Rollins    Mill    Company    Road       Fred    i. 
is   Clk.   of   the   Bd.   of  Countj    Comrs 

Portsmouth,    Ohio     (Official)     Bids    will    be    received    until 
noon,   Apr.    10,   by   the  Board   Of  Commissioners  of  Scioto  Coun- 
ty for  the  ,,ni   truetlon  ol       stone  or  concrete  BUbstructu 
Bteel   superstructure   ami   wood   si. lev, 
i  he    Scioto    River,    near    the    » 
louth      Tie    substructure  wilt  consl   t   ■■)-  two  abutments 
ami   five   main   piers,  while  the  supe.  h   have  four 

336-ft.     spans    and     one     76-ft       span         Thomas     C      I'attei     , 
Count]      \udr. 

si.  Marys,  Ohio     The   Board  of  Commissioners  of    luglalie 
Countj    hi-    decided    to    build    n    double  Bpan    concrete    bridge 
over  th.-  si    Mary's  Rii  i  r  at  South  St  .  St     Marys    New    bi 
will   also  be  built   at    Minster  and   Buckland,  the  total  cost   of 

the     three     lo     b«     abOUl      '   I    i   000  Cor     nil- th,  ,1  i, ,,l.    a, Mr, 

Clei  i     of    i he    c Mini  i     .  ■  pg koneta,    ( Ihio 

+YonngatowB,  Ohio     The    Board   ol    County   Commlsali 
■  arned    t  he  u  Hon    of   a    bi 

over   Lincoln    Park  Rlgby  St., 

the    Mcl  T..w  nahlp,    to    t  he     HITNTEH 

CONSTRUCTION   CO.,    it    •' '•  BB0      The  bridge   will   be  of  Bteel 

...    oted    Mo,  I.     Moor,    and    will    be    about     400    ft      101 
ft       w  1,1 

Run,     Mot' 
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y.nneMville,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Apr.  14,  by  the  Board  of  Commissioners  of  Muskingum 
County  for  additional  masonry  work  on  the  substructure  of 
the    Duncan    Falls    Bridge,    Wayne    and    Harrison    Townships. 

(Official) — Bids  will  be  received  until  3  p.m.,  Apr.  20.  by 
the  County  Commissioners  for  the  construction  of  the  sub- 
structure of  the  new  Sixth  St.  Bridge  across  the  Muskingum 
River  at  Zanesville.      Fred   C.  Werner  is  Clk.   of  the  Bd. 

+  Vndersnn,  Ind. —  (Official) — The  Commissioners  of  Madi- 
son Countv  have  awarded  the  contract  for  the  construction 
of  three  bridges  to  THOMAS  P.  KELI.EV.  Anderson,  Ind. 
Bids    weie    received    Mar.    2S.        Noted    Mar.    19. 

+  Hrook\ille,  Ind. — The  Commissioners  of  Franklin  County 
have  awarded  the  following  contracts  for  bridge  work  in  the 
countv;  Metamora  Bridge  substructure  to  CRAIG  &  CRAIG, 
Green'sburg,  Ind.,  at  $8200,  superstructure  to  EMMET  L.  KEN- 
NEDY. Rushville,  Ind.,  $5085;  Cedar  Grove  Bridge,  to  the 
INDIANA  BRIDGE  CO.,  Muncie,  $18,975;  Stringer  Ford  Bridge 
to  the  PAN-AMERICAN  BRIDGE  Co..  New  Castle.  $16,400  and 
the  contract  for  two  temporary  bridges  in  Brookville  was 
awarded  to  I.  E.  SMITH,  Richmond,  at  $5700.  Bids  were  re- 
ceived  on   Mar.   17.      Noted   Feb.   26. 

Montgomerv.  III. — It  is  proposed  to  build  a  new  bridge 
across  the  Fox  River  at  this  point.  The  estimated  cost  is 
$15,000. 

Sidney,  111. —  (Official) — Bids  will  be  received  until  11  a.m., 
Apr.  16,  by  the  County  Superintendent  of  Highways  of 
Champaign  Countv,  L'rbana,  111.,  for  the  construction  of  a 
bridge  over  Salt  Creek,  1  Vi  miles  northeast  of  Sidney.  Al- 
ternate bids  will  be  received  for  a  riveted  steel  truss  of  165- 
ft.  span,  reinforced-concrete  floor  and  abutments,  or  for  a 
reinforced-concrete  bridge  of  three  55-ft.  spans  with  rein- 
forced-concrete  abutments  and  piers.  D.  J.  Holtermann  is 
Chn.  of  Bridge  Com.  George  C.  Fairclo,  Urbana,  is  County 
Supt.   of   Highways. 

Fond  du  Lac,  Wis. — Bids  will  be  received  until  Apr.  15 
by  the  Commissioners  of  Fond  du  Lac  County  for  the  con- 
struction of  a  plate  girder  bridge  over  the  Rock  River  on 
the  Fond  du  Lac  Road,  town  of  Waupun;  bids  will  be  re- 
ceived at  the  same  time  for  a  reinforced-concrete  bridge  and 
concrete  abutments  for  the  McGrath  Bridge  across  the  Mullet 
River,   town   of   Forest.     Alfred  S.   Wilkinson   is  County  Clk. 

Milwaukee,  Wis. — At  the  April  election,  the  citizens  will 
vote  on  the  question  of  a  bond  issue  for  the  construction 
of  the  Wright  St.  Viaduct  over  the  Milwaukee  River,  esti- 
mated   cost.    $350,000.      Noted   Oct.    9,   1913. 

It  is  reported  that  plans  will  be  ready  about  June  1  for 
a  two-leaf  bascule  bridge  with  a  40-ft.  roadway,  over  the 
Milwaukee  River  at  State  St.,  to  cost  about  $150,000.  Joseph 
Mesiroff    is    City    Engr. 

Sartell,  Minn. —  (Official) — Bids  will  be  received  until  11:45 
a.m.,  Apr.  16,  by  the  Village  Council  for  the  construction  of 
a  three-span  reinforced-concrete  bridge,  about  420  ft.  long, 
across  the  Mississippi  River  at  Sartell.  Plans  on  file  with 
h.-  Village  Clerk  and  the  Minnesota  State  Highway  Com- 
mission,  St.    Paul,    Minn.      F.    N.    Sartell    is   Village   Clk. 

Independence,  Kan. — Bids  will  be  received  until  Apr.  20 
by  the  Commissioners  of  Montgomery  County  for  the  con- 
struction of  two  concrete  bridges  and  40  concrete  culverts 
on  the  county  road  extending  from  Independence  to  the 
Chatauqua    County    line. 

Knnsns  City,  Knn. — Plans  are  being  prepared  for  the  erec- 
tion of  a  bridge  across  the  Kaw  River  at  East  Kansas  Ave., 
connecting  with  Kansas  City,  Mo.,  at  West  23d  St.  Hedrick  & 
ie,  Kansas  City,  Mo.,  are  Engrs.  in  Charge. 

+  \rwton,  Kan. — The  Board  of  Commissioners  of  Harvey 
Countv  has  awarded  a  contract  for  the  construction  of  four 
concrete  bridges  to  the  HEAN'EY  CONSTKI 'CTloN  CO.,  Enid, 
Okln.  I.    \     Huntei    is  county  Clk. 

+  l..|i<kn.  Kan. — The  Board  of  County  Gommissloners  has 
awarded  the  contracts  for  the  construction  of  a  bridge  oyer 
Shunganunga  Creek  at  ir.ih  st  .  Topeka.  and  fur  the  M.-kln- 
irusa  creek  near  Richland  to  the  TO- 
PERS '0  and  *X200.  respectively.  The 
i  the  P'th  St.  span  will  be  shared  equally  by  the  city 
Noti  i   Feb.   1 9. 

Wichita,   Kim.     T   e    Board    of   Comml     loi f   Sedgwick 

County  plans  to  i.niid  two  concrete  bridges  and  one  ol  rein- 
(on  ed    concrete    al    a    total    coal    of    -  19  iO 

Dillon,    Moat.     The  Commissioners  of   Beaverhead   and   sil- 

i       ■    i led   to  r  eplace  t  he  «  ....den   bi  Idge 

ii,.  Big  Hole  River  neai  the  power  plant  al  Divide, 
silve,    i;,,w   countv,   with  a   new    steel   structure.     The  bridge 

will    be    abOUi    260    ft.    long    and    IS    ft.    wide,    and    will   COSl    about 

w    T.    George,    Dillon,   County   Surv.    of    Beaverhead 

Count  ■ 

.i.inr. it v .    Ho,     Thi     Coi I     loners    Courts    of    Cole 

.    .  i ; n   Idi  ring    I i  action   of  a   bridge 

acro|  Hubl  !'•    I  1  V.      between       ||,e      tWO 

It  will   bi  than 

17     ft      above     the     V...1.1      lint  '        OBt     Is    $75,000, 

to  be  i. "i  ne  equally   bj   the  two  counties. 

i. nke    i  it>.     \ru.     i'...  districts     of 

Plai   nine       'I '    "'       '-'"      '"      80 

road     In   the  dis- 
1916      John 
City,  I      \ " 
Dallas,    T«l  Itsm    under    street 

HOOatOB,       I.    -  II  Bids       Will       be       , I       .mill        in 

irn,  A  mil-    ..in,..:  ■  -.,.,. 

, ,                                                           t.    Bi  It   will    I..- 

i  ■    i     .  ,i  lonal 
.-  .\,-  .   Hon   ■ 

-  ,,,    v  a.  .  i...    i ...     Bids   will  I  until    tpi     1 1    by 

,,r   Tom    Oi  for   I  hi     .....   i  '  ui 

lion     .  brld n. 

laa    | io.    i  •  -      T\ 

■  ■    ■ 

•  •ii    the     p i 

Holland  I-  • 


Conconully,  Wash. — All  bids  received  on  Mar.  19  by  the 
Board  of  Commissioners  of  Okanogan  County  for  the  erection 
of  a  draw  bridge  over  the  Okanogan  River  at  Malott  have 
been  rejected.  R.  L.  Wright  is  Chn.  of  the  Bd.  Noted  Feb 
26. 

Seattle,  Wash. — Bids  will  be  received  until  2  p.m.,  Apr. 
14,  by  the  Commissioners  of  King  County,  for  the  construc- 
tion of  the  Alvord  Bridge,  133  ft.  long.  Byron  Phelps  is  Clk. 
of  the  Bd. 

+  Butte  City,  Calif. — The  Board  of  Supervisors  of  Glenn 
County  has  awarded  the  contract  for  the  construction  of  a 
bridge  across  the  Sacramento  River  at  Butte  City  to  the 
ROSS    CONSTRUCTION    CO.,    at    $34,961. 

+Fresno,  Calif. — The  Board  of  Supervisors  of  Fresno 
County  has  awarded  a  contract  for  the  construction  of  the 
Reedley  pile  bridge  to  BENSON  &  JOHNSON  at  $43S9:  the 
contract  for  a  bridge  across  the  "76"  Canal  was  awarded  to 
W.    F.   JONES   at   approximately    $6475. 

Redding;,  Calif. —  (Official) — Bids  will  be  received  until 
10  a.m..  May  7,  by  the  Board  of  Supervisors  of  Shasta  County 
for  the  construction  of  the  Big  Bend  Bridge.  It  will  con- 
sist of  one  steel  span,  175%  ft.  center  to  center,  a  12-ft.  road- 
way and  stone  piers.  Robert  L.  Reading  is  County  Surv. 
Noted    May    22,    1913. 

New  Glasgow.  W  S. — The  City  Council  has  decided  to  con- 
struct a  steel  trestle  over  Potter's  Creek  to  cost  about 
$7000. 

Cayuga,  Ont. — Bids  will  be  received  until  noon,  May  2,  by 
the  Township  Council  for  the  construction  of  a  concrete  arch 
bridge  over  Teasdale  Creek,  North  Cayuga  Township,  'int. 
W.   Teasdale,  Cayuga,   is  Township  Clk. 

Neepawa,  Man. —  3ids  will  be  received  until  Apr.  25  by 
the  Town  Council  for  the  construction  of  a  reinforced-con- 
crete bridge.  Plans  on  file  at  the  office  of  the  Highway  Com- 
missioner, Winnipeg,  and  at  the  Municipal  Office,  Neepawa. 
M.    Chisholm,    Neepawa,    is.  Secy,    and    Treas. 

Calgary,  Alta. — The  County  Council  plans  bridge  con- 
struction in  Calgary  as  follows:  A  reinforced-concrete  bridge 
across  the  Bow  River  at  Center  St.  to  cost  $243,000;  steel 
bridge  to  be  built  beside  the  Louise  Bridge,  cost,  $155,000,  and 
a  concrete  bridge  over  the  Elbow  River  to  replace  the 
present  Mission  Bridge  at  a  cost  of  $77,600.  J.  M.  Miiler 
is  County  Clk. 

WATER    SIPFI.V — IRRIGATION 

Boston,  Mass. — Bids  will  be  received  bv  the  Department  of 
Public  Works  until  Apr.  10  for  relaying  about  5950  lin.  ft.  of 
8-  to  12-in.  water  pipe  in  various  streets.  Louis  K.  Rourke 
is  Comr. 

Bids  will  be  received  bv  the  Department  of  Fublic  Works 
until  Apr.  13  for  laying  about  6000  lin. ft.  of  S-  to  12-in.  water 
pipe  in  various  streets.      Louis  K.   Rourke  is  Comr. 

+  Springfleld,  Mass. — The  Board  of  Water  Commissioners 
has  awarded  the  contract  for  1494  tons  of  c.i.  water  pipe  to 
the  UNITED  STATES  CAST  IRON  PIPE  &  FOUNDRY  CO., 
Philadelphia,  Penn.,  at  $21.65  per  ton  for  pipe  and  $55.60  per 
ton   for  special   castings. 

""  Westfleid,  Mass. — A  special  committee  on  water  supply 
has  recommended  building  of  a  new  storage  reservoir  to  cost 
$200,000.  S.  A.  Allen  is  Chn.  of  Com.  John  L.  Hyde  is  Town 
Engr. 

New  York.  N.  V. — Bids  will  be  received  by  the  Board  of 
Water-  Supply,  Municipal  Bldg.,  until  11  a.m.,  Apr.  21,  for 
Contract  No.  118.  constructing  11  superstructures  along  the 
line  of  the  Catskill  Aqueduct.  Charles  Strauss  is  Pres.  of 
the    Bd. 

Morris.  N.  Y. — Bids  will  be  received  by  the  Board  of  Wa 
ter  Commissioners  until  Apr.  15  for  constructing  a  storagl 
reservoir  with  earth  dam,  concrete  core  and  spillway  and  c.-i 
pipe    line.      Vrooman    &    Perry,    Amsterdam,    are    Engrs 

■  lellevllle.  N.  J. — Rids  will  be  received  by  the  Town  Clerk, 
until  Apr.  II  for  laying  6-  and  8-in.  water  pipe,  hydrants, 
etc.,    in    various    streets. 

Horrlltowl,  N.  J. — The  Morris  Aqueduct  Co.  is  consider- 
ing a  bond  issue  of  $30,1100  to  be  used  for  tile  installation  of. 
additional    water   mains,    particularly    for    tire    purposes.    In    the 

city. 

Hamburg,     Pens.      Bids     will     be     received     by     Samuel 
Dixon,    Comr.    of    Health,    llai  i  ishnrg.    until    2   p.m..    Apr.    22    fo 
installing    water    and    sewer    systems    in    the    Stale    Sanatorl 
for-   Tuberculosis,    near-    Hamburg. 


+Rlchmond,    \  a.     (Official)  —  Contracts    for    wider    worki 

implies     have     been     awarded     bv     the     Water     Works     Depart 

ment  as  follows.  Hydrants,  smith  coputney  co..  Rich 
,,., ,,i. i,  122  pei  hydrant;  rate  valves,  cmapmnn  valve  co. 
Indian  Orchard.  Mass.;  c.-l.  pipe,  LYNi'HBl'KG  Bor\in;\ 
Lynchburg,    Va.;    lead    pipe     11     p..    KKISCIIKORN.    Rich 

• v    ,  ■.  . 
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|  According  to  press  reports  the  city  has  authorized  the 
Instruction  of  a  24-in.  water  main  from  the  Western  Hills 
jnping  station  to  Westwood.      Estimated  cost,  $133,000. 

Steubenville,  Ohio — Bids  have  been  received  by  the  Board 
JControl  for  constructing-  a  6,000,000-gal.  mechanical  flltra- 
ji  plant  from' the  Pic  Construction  Co.,  Pittsburgh,  Penn., 
11,300;  Pittsburgh  Filter  Mfg.  Co.,  Pittsburgh,  Penn.,  $132,- 
S;  Flotox  Bros.  Construction  Co.,  $129,500;  Norwood  Engi- 
Sring  Co.,   $129,390. 

^'ounitstonn,  Ohio — The  city  will  receive  bids  about  May 
lor  the  construction  of  a  high  service  pumping  station  and 
(ler   house.      Estimated    cost,    $250,000.      John    Lewis   is   Supt. 

Cannelton,  Ind. — Bids  will  be  received  by  the  Common 
Bincil  until  Apr.  13  for  a  centrifugal  or  turbine  pump, 
lb  a  capacity  of  500,000  gal.   per  day. 

Indianapolis,    Ind. — The    State    Utilities    Board   has    granted 

■  mission  to  the  Indianapolis  Water  Co.  to  issue  bonds  for 
1)00,000  for  the  improvement  and  extension  of  its  system. 
led  Mar.    5. 

]  Highland  Park,  Mich. — Bids  will  be  received  bv  L.  D. 
Ikley,  Supt.  Pub.  Wks.,  until  Apr.  13,  for  constructing 
I  intake  pipe   and  crib   and  supply   pipe   for  the  water  sys- 

iMidland,  Mich. —  (Official) — Bids  will  be  received  by  the 
!•  until  Apr.  24  for  the  installation  of  a  municipal  water 
Item.  David  M.  Bye  is  City  Clk.  Smith  &  Boulay,  The 
liby,    Toledo,    Ohio,    are    Engrs.      Notel    Mar.    26. 

Hymn,  III. — Bids  will  be  received  by  the  City  Clerk,  until 
<•.    H    for    the    extension    of    the    water    system. 

f I'riiKcville,    III. — The    Board    of    Local    Improvements    has 

■  irded  the  contract  for  the  construction  of  a  water  system 
IT.  C.  BROOKS  &  SONS  CO.,  Jackson.  Mich.,  at  $14,315. 
led  Apr.  2. 

Milwaukee,  Wis. — The  Department  of  Public  Works  re- 
I'ed    bids    for    the    construction    of    the    crib    for    the    new 

■  wood  Ave.  water-works  intake  tunnel  from  C.  H.  Starke 
Idge   &    Dock   Co.,   at    $S9,700;   Milwaukee    Bridge   Co.,    $126,- 

|\  new  pump  with  15,000,000  gal.  daily  capacity  will  be 
I  ailed  in  the  North  Point  pumping  station  this  year; 
Imated   cost,    $75,000.      Fred   G.    Simmons,   Comr.    Pub.   Wks. 

Boone,  Iowa — Bonds  for  $20,000  have  been  voted  for  the 
Imsion    and    improvement    of   the    water    system. 

\rlinuton,  Minn. — The  construction  of  a  water  system  is 
ler  consideration. 

Rnhorn,  Minn. — Bids  will  be  received  by  the  Village 
I  order    until    Apr.    15    for    the    construction    of   a   water   sys- 

.      Estimated    cost,    $9000.      W.    D.    Lovell,    Minneapolis,    is 

Beta,   Minn. — The  citizens  have  decided   to   install  a  water 

vtkinHon,  Xeli. — Bids  will  be  received  by  the  City  Clerk 
111  Apr.  15  for  the  extension  of  the  water  system.  Esti- 
led  cost,   $5065. 

i.ong  I'lne,  IVeb. —  (Official) — Bids  will  be  received  by 
I  rd  of  Trustees  until  8  p.m.,  Apr.  20,  for  the  construction 
li  standpipe   and    connections. 

■anaerlor.  Neb. — Bids  were  received  by  the  City  Council, 
l\  20,  for  constructing  a  water  system  as  follows:  NA- 
INAL  CO.,  South  Bend,  Ind.,  $20,670  (awarded  contract); 
I  Moines  Bridge  &  Iron  Co.,  Des  Moines,  Iowa,  $21,996; 
limercial  Construction  Co.,  Kansas  City,  Mo.,  $21,957; 
•  mo  Engineering  &  Supply  Co.,  Omaha,  $21,092;  Tonkawa 
Istruction  Co.,  Lincoln,  $20,950;  Intermountain  Bridge  & 
Istruction  Co.,  Hastings,  $2ii.miii 
JhSt.    Louis,    Mo. — The    Board    of    Public    Improvements    has 

■ed    i  lie  contract  for  constructing   the   head  house    for  the 
I  allon    plant    at    the    Chain    of    [locks,    to    tlu-    McCORMACK- 
CONSTRUCTION    CO.      Noted    Mar.    26. 

lay  City,  Tex. — The  Matagorda  County  Rice  &  Irrlga- 
I  Co.  will  construct  a  system  of  irrigation  in  the  valley 
Ithe    Colorado    IMver    for    the    purpose    of    irrigating    about 

■  'in  acres  of  land. 

■Mnberf,  Tex. — The  City  Commission  has  awarded  a 
■tract  to  EIGMEN  MAXEY,  Houston,  for  the  construction 
H  water-works  plant  and  distributing  system,  at  $ls,000, 
I  a  drainage  system  to  cost  $11,000.  Noted  Apr.  2. 
Ipcttwator,  Tex. — The  construction  of  a  water-works 
jit  and  laving  of  a  distributing  system  will  soon  be  started. 
Ids   for   $320,000    were    recently    voted    for    the    purpose. 

vnhlc,   Tex. — The    Uvalde    Water    Works    Co     will    lay    ail- 
linal     mains    for    the    purpose    of    supplying    customers    In 
lying   districts   of  the    town    with    water 
lrn»oi>.    Aria. — The   construction    of  a  storage    reservoir   on 

Pedro    River  to   irrigate   90, acres   of   land   situated 

the    site    of    th.-    proposed    dam,    30    miles    south    of 
Imoti.  and   .-i    point    I'   mil.-     north   •■!    Benson,  Is   beln 

this  lection.     The   project    would   cost    about    $l,ooo,- 
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■ton.    Waah.     Plans 
mi    of   :i    municipal 

inn.  Wash.  Preliminary  surveys  arc  being  madi  bj 
i  Spokane,  for  the  construction  ol  ■'  folnl  water 
i.. i    i  Ihela  ii   and    Lake  Side       Ei  I       ited  cosl     -  10, 

■war,  on-.  Th.-  Malheur  Livestock  £  Land  Co  is  pre- 
io    .  nlarge    Its    Irrlgatl Is  n  coal     ol     180, 

•ight    n  in   i..-   Increi i    from    16  fl     a   90   ft 

ton,  ore.  \i  a  recent  election  the  citizens  voted  to 
i    municipal    water  system      i.    E    Cole   la  Cltj    Mgr 

>mi,    Calif.     The     Mountain     View     Cement     \ 

iplates  the   Installation   of   :,   complete   water  system   on 

Bart;      Estimated  ooi  t,    >10 

•atague,  calif.     Tio-  Town   Trustee!  '  rded   the 

tin-    Installation    of    the    municipal    water    jjra* 

mi  the  exception  of  the  pumping  plant,  to  C  l>.  VIN- 
f.r  i  lakland,  Calif.,  at      10,  ,;r       Noted   Mai     5 

.hi.-.  Oaltf.  The  So, in,  Feather  Land  S  Water  Co.  Is 
.ii   i  •  ii-  i    id Di      Ci        .  below    challenge, 

,i   concrete  and   160  ft.  high  al   the  highest   point. 


San  Rafael,  Calif. — A  water  company  is  being  formed  to 
supply  San  Rafael,  Ross,  San  Anselmo,  Woodacre  and  La- 
gunitas.  Harvey  M.  Toy,  Mills  Bldg.,  San  Francisco,  is  in- 
terested  in    the  concern. 

l.aii.ireth,  Out, — Plans  are  being  prepared  for  the  installa- 
tion of  a  water  system  to  cost  approximately  $9000.  E.  T. 
Brainard    is    City    Trustee. 

Leaside,  Ont. — The  construction  of  a  water  system  to  cost 
$42,000   is  under   consideration. 

•Estevan,  Sank. —  (Official) — Bids  will  be  received  bv  P.  J. 
Stephens,  Secy.-Treas.,  until  S  p.m.,  May  9,  for  laying' water 
mains  and  constructing  sewers.  For  details  see  advertise- 
ment  under   "Contracts    to    be   Let." 

+North  Battleford,  Sank. — The  contract  for  ci.  water  pipe 
has  been  awarded  by  the  City  Commissioners  to  the  CANADA 
IRON  CORPORATION,  Montreal,  Que.,  at   $16,700.     Noted   Mar. 

SEWERS 

Boston,  Mass. — Bids  will  be  received  bv  the  Department 
of  Public  Works  until  Apr.  10,  for  constructing  sewers  in 
various    streets.      Louis   K.    Rourke    is    Comr. 

Bids  will  be  received  by  the  Department  of  Public  Works 
until  Apr.  14  for  constructing  sewers  in  the  South  End  sewer 
improvement    district.      Louis   K.    Rourke    is   Comr. 

•  Fitrhhurg,  Mass. —  (Official) — Bids  will  be  received  by 
the  Sewage  Disposal  Commissioners  for  constructing  Sections 
5  and  6  of  the  Intercepting  Sewer.  David  A.  Hartwell  is  Ch. 
Engr. 

Lowell,  Mass. — The  Municipal  Council  has  voted  to  spend 
$50,000  for  extension  of  the  sewer  system. 

\antiieket,  Mass. —  (Official) — The  town  will  receive  bids 
until  Apr.  21  for  constructing  about  two  miles  of  sewers  and 
sewage  disposal  works.  Robert  Spurr  Weston,  Boston,  is 
Engr. 

Hartford,  Conn. — Bids  will  be  received  bv  the  Board  of 
Contract  and  Supply  until  11  a.m..  Apr.  14,  for  construct- 
ing the  Maple  Ave.  sewer.  Estimated  cost  $10,000.  Joseph 
Buths   is   Secy,   of  the  Bd. 

Plainville,    Conn. — The    town    is    planning   to    build 


sewt 


system.      Plans    have    been    prepared"   by   Joseph    N.    McKerna 
Town    Engr.,     Metcalf    &    Eddy,     Boston,     Mass.,     are    Consult 
Engrs. 

Hornell.  N.  Y. — According  to  press  reports,  the  construc- 
tion of  a  sewage  disposal  plant  to  cost  $511,000  is  contem- 
plated.     F.   H.   Robinson   is   Supt.  Pub.   Wks. 

Larehmont,  IV.  Y. — The  lowest  bids  received  Mar.  23  bv  the 
Village  Trustees,  for  two  sewer  systems  were  those  of 
Smith  Bros,  and  the  Pioneer  Contracting  Co.,  at  $11,197  and 
$11,262,   respectively.     Noted  Mar.   19. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  were  re- 
ceived Apr.  1,  by  Lewis  H.  Pounds,  Pres.  Borough  of  Brook- 
lyn, for  sewer  construction  as  follows:  B.  Picone  &  Son, 
$2:!. 21(1;  E.  Ghelardi  Contracting  Co.,  Inc..  $24,008;  A.  B. 
Nicholas  Inc..  $24,283;  Paina  Bros.,  $24,547;  Newman  &  Carey 
Co.,  $25,S15;  John  C.  Schrode.  Inc..  $21,568;  P.  J.  Donlon  Con- 
tracting Co.,  $2S,019;  Y.  A.  Pellegrino  Construction  Co.,  $28,- 
510:    S.    Picone    &    Son.    $30,154.      Noted    Mar.    6. 

(Borough  of  Brooklyn)  —  Bids  were  received  Apr.  1.  by 
Lewis  H.  Pounds,  Pres.  Borough  of  Brooklyn,  for  construct- 
ing sewers  in  Surf  Ave.,  (a)  Section  No.  1  and  (b)  Section 
No.  2  as  follows:  (a)  Henry  E.  Fox  Construction  Co..  $42,168: 
A.  Q.  Thacker  Contracting  Co.,  $43,104;  F.  N.  Lewis.  $45,119; 
Merritt  &  Chapman  Derrick  &  Wrecking  Co..  SG4.866;  Henry 
A.  Asserson.  $5S,fill.  (b)  Ward  &  Tullv.  Inc.,  $79,626:  New- 
man &  Carey  Co..  $S5.773;  D.  Donegan  Co.,  $87,036;  P.  J. 
Donlon    Contracting    Co.,    $94,261. 

Osweiro,  IV.  Y — At  a  recent  election,  bonds  for  $110.00C 
were  voted  for  sewer  construction.  Thomas  F.  Hennessey  if 
mayor.      Noted    Mar.    5. 

Elisabeth,   N.   J. — See   item    under    Streets   and    Roads. 

•  Newark,  N.  J. —  (Official)  —  Bids  will  be  received  by  the 
Passaic  Valley  Sewerage  Commission  until  2  p.m.,  Mas 
constructing  foundations  and  connections  for  the  Newark 
Bay  Pumping  station,  part  of  Section  5  of  the  Passaic  Valley 
Sewerage  Works.  John  S.  Gibson  is  Clk.  For  details  see 
advertisement    under   "Contract   to   be    Let." 

•fAltoonn.    IVnn.-     (OMiciall       The    contract    for    constructing 
a   sewage   disposal    plant    In    the    eastern    section   of   the   city, 
awarded   to  d.  C.  SERBER,   tNC,    I    Madison    Ave.,   New    Fori 
N.  Y..  at  $58,737  has  been  approved   bj    the  City  Commission 
Noted   Nov.    20   and    27. 

HlKh  Point,  N.  C. — The  construction  of  a  sewage  pumping 
station  to  cost  $9000  is  contemplated, 

Greer,  s.  c — See  Items  under  Water  Supply— Irrigation, 

Dnytoim.     Kin. —  At     a     recent     election,     hinds     for     $175,001 

wire   voted    for   constructing  a   sewer   Bystem, 

^Birmingham,   Ala.      The  contract    for    installing   four   miles 

ol       inn  hi     aewers    has    been    awarded    to    j,    j.    QODDARD, 

Birmingham,   at   $10, 

Thomaavtlle,   \in.     Bids  will  be  received  >'■    W.  v.    Moseley, 

'''I  v    '  'IK.,    until    Apr.    I :;    foi     in    tailing    1  aewi  I'M 

Kay,    Tuscaloosa,     is     Engr.       Estimated    ...   |  Noted 

Aug.    7.    l'H:: 
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Penn..    117,800;    Ames    Bros.,    Columbus,    116,864;    Shephi 
Hankie,   Ashland,   $ir.77i      Noted    Mai 

Canton,    Ohio     Bids    will    be    r Ived    bj     th.'    Dlreotor    ol 

Public    Service    until    Maj     i    tor    th istruction    of   a    sew- 

Isposal  plant,     R.  \v    Pratt,  Cleveland,  is  ffingi      Noted 
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New  Kensington,  Penn.,  (a)  $76,929;  (b)  $79,829;  W.  J.  Irwin 
&  Son,  Greenville,  Ohio,  (a)  $111, 13S;  (b)  $114,738;  P.  M. 
Benner  Co.,  Marion,  Ind.,  (c)  $122,843;  Price  Bros.,  Marion, 
Ohio,  (a)  $146,624;  (b)  $148,624;  (c)  $171,624;  Charles  P. 
Smith  Co.,  Davton,  Ohio,  (a)  $158,420;  William  McMahon,  To- 
ledo, Ohio,   (a)   $111,864. 

Lowellville.  Ohio — The  lowest  bid  received  for  construct- 
ing; sewers  was  that  of  Turner  &  Olson,  Youngstown,  at 
$19,000. 

Muiimee.  Ohio — (Official) — Bids  will  be  received  by  the 
Village  Board  until  noon,  Apr.  16,   for  sewer  construction. 

Fiqna,  Ohio — Bids  will  be  received  by  Albert  Schroeder, 
Dir.  Pub.  Wks.  until  Apr.  11  for  sewer  construction  in  va- 
rious streets. 

Frankfort,  Ind. — See  item  under  Streets  and  Roads.  Noted 
incorrectly   Mar.   19    under   Maryland. 

Cairo,  HI. — See    item   under   Streets  and   Roads. 

Pern,  III. — At  a  recent  election,  bonds  for  $10,000  were 
voted   for   sewer  work. 

Watertown.  Wis. — Bids  will  be  received  by  the  city  until 
Apr.  13  for  constructing  storm  sewers  in  various  streets. 
Arnold  Kraeft  is  City  Engr. 

Hasan  City,  Iowa — Preliminary  plans  have  been  prepared 
bv  Fred  P.  Wilson,  City  Engr.,  for  the  construction  of  a  sew- 
age disposal  plant.     Estimated  cost,  $100,000. 

St.  Paul,  Min. — Plans  have  been  prepared,  and  are  being 
considered  by  the  Board  of  Public  Works,  for  the  construc- 
tion of  the  Maryland-Brainerd  sewer  to  cost,  $30,600. 

+  LaureI,  >eh. — The  contract  for  constructing  sewers  in 
District  Xo.  1,  has  been  awarded  to  M.  A.  CAMERY,  Harlan, 
Iowa,  and  for  the  sewage  disposal  plant  to  C.  B.  REYNOLDS, 
Council  Bluffs. 

\rmour,  S.  D. — Plans  have  been  prepared  by  William 
Eruce,  Yankton.  S.  D.,  for  the  construction  of  a  sewer  system 
for  Armour.      Estimated  cost,   $45,000. 

Maplen-ood,  Mo. — The  citizens  recently  voted  to  issue 
bonds  for  $100,000   for  the  construction  of  a  sewer  system. 

Fordyce,  Ark. — W.  J.  Parker,  Pine  Bluff,  is  preparing 
plans  for  constructing  a  sewer  svstem  for  Fordyce  to  cost 
$22,500.      F.    Hunter   is   City    Recdr. 

HnuMton,  Tex. — The  lowest  bid  received  by  the  City  Coun- 
cil. .Mar.  16  for  constructing  storm  sewers  in  Alabama  Ave., 
was  that  of  Horton  &  Horton,  Houston,  at  $12,089.  Noted 
Mar.   12. 

Sulphur,  Okla. —  i  official) — Bids  will  be  received  by  the 
Citv    Council    until    Apr.    IS    for    the    construction    of    sanitary 

>>. i.       A.    V.     Avary     is     Financial     Secy. 

Howard    V.    Hinckley,    Oklahoma  City,    is  Consult.    Engr. 

Lewlaton.  Idaho — Bids  will  be  received  by  the  City  Clerk 
until  Apr.  15  for  constructing  sewers  in  District  No.  4.  Noted 
Feb.    19. 

Mountain  Home,  Idaho — The  City  Trustees  are  consider- 
ing plans  for  the  construction  of  a  sewer  system.  Estimated 
SI'.".. 

Everett,  Waah. — The  city  is  considering  plans  for  con- 
structing   sewi  '      16th    Ave.      Estimated    cost.    $139,500. 

Portlnnd,    Ore. — Tentative    plans    for    a    general    sewer    sys- 

the     Peninsula    district    which     will     ultimately    cost 

millions  of  dollars  are  being   made  by   the  city  officials.     Sur- 

.     being    made   under   the  direction   of  J.   C.  Sharp,  Ch, 

of  th,      ■     ■     division  of  the  Pub.  Wks  Dept. 

St.  Helen,  <>ri-.  The  installation  of  a  sewer  system  in  St. 
Helen  is  contempla 

+  n.  rkiii-i .  rniif.     The  City  Council   has  awarded  the  con- 
on    01    a    sewer    in    District    No.    4    to 
WILLIAM    HEAFEY,    San     '  I       102,416. 

II, .n,  in.-,  Calif,     'i  he   low  •    i    bli i  ed    tor   the   In 

stem    In    Holtville,    was    thai    of  C.   B.  Mc- 
il ■!,,   ii, ,it..  in.-,  al   $12,998.     Noted   Dec.   is. 

bos    Inarelea,  <  niir.     The    following   bids   were   received   by 

the  Boa  i  ii  of  Publl      iVorl         tai     ■  .    for  the  consi  i  ucl I   a 

SI       .1.    C.    Dunca  a.      60,760;   John    Radlch, 

ii'        rl        !S  69  i     .1     C. 

W  so      Wiletlch, 

Qillespii  ll       Watt   8    Splcer, 

+Stock1 i  i. iii  Council  has  awarded   the  

■  were  In  the  i  ed  Ion  ol    thi    cltj 
I    :."   to   P\  C.   McINTIRE, 

I      A.    B.    Munson    ,t    Son. 
fj] 

i.  Mill  w.i: 

Baal    '  i. -i. -inn. i.    lid  ed   until  Api      n 

- ..iiM-i.  Calif.     The   City   Council   hai    decided    to  sped 

tor.     E.   V 

^  i  ii  i  i   i  n    \  mi    no  \  us 

•    r.\  \.        II  

until   1   p  m„     \ i" 
■  h   bltumlnou  I      In  Hoi 

+  n. .«(.....    Haaa.  tl  U0- 

•  Other 

H  !■'     i: 

i-     i  I   J.  A 

Boston,   "iii... 

tlon    of 

I     lot  toil 


*  I  l;i  ri  i.n.l.  Conn. — Bids  will  be  received  by  the  State  II 
way  Commission,  until  2  p.m.,  Apr.  22,  for  paving 
sections  of  highway,  aggregating  33  miles:  Putnam, 
992  ft.;  Avon,  1218  ft.;  Granbv,  8373  ft.;  Trumbull,  51m; 
Portland,  5647  ft.;  Canaan,  5500  ft.;  Glastonbury,  4550 
Redding,  5590  ft.:  Old  Lyme,  5535  ft.;  Chester,  6272  ft.;  N 
Bra n ford,  42S3  ft.;  Litchfield,  12,717  ft.;  Stamford,  172: 
North  Haven,  2380  ft.;  South  Windsor,  6082  ft.;  Preston, 
ft.;  Somers,  60S6  ft.;  Woodbridge,  6000  ft.;  Groton,  6790 
Sprague.  7067  ft.;  Coventry,  S027  ft.;  Woodstock,  10,000 
Waterford,  S012  ft.;  Middlefleld,  7322  ft.;  Cheshire.  L'77^ 
Norfolk,  two  sections,  9875  ft.  and  4378  and  Wether. sfiel.l. 
feet. 

Bids  will  be  received  by  the  State  Highway  Commiss 
ers  until  2  p.m.,  Apr.  22.  for  furnishing  oil  for  the  se 
of  1914  as  follows:  1,300,000  gal.  65%  asphaltic:  100,000 ! 
coal  tar;  and  100,000  gal.  non-asphaltic  dust-laying  oil. 

t+Seiv  Haven,  Conn. —  (Official) — The  contract  for  pa 
a  number  of  streets  has  been  awarded  bv  the  Commissio 
Permanent  Pavements  to  C.  W.  BLAKESLEE  &  SONS 
Waverly  St.,  New  Haven,  at  about  $370,000.  F.  L.  Foil 
City  Engr.     List  of  bidders  noted  Apr.    2. 

Stamford,  Conn. — Joseph  N.  Porost,  Citv  Clk.,  will  ret 
bids  until  Apr.   13   for  15,000   lin.ft.   of  bluestone   curbing. 

Buffalo,  IV.  Y. — The  following  bids  were  received  for  si 
paving  (a)  Alvin  St.;  (b)  Colvin  St.;  (c)  Dewey  Ave.; 
man  Rock,  Asphalt  &  Cement  Co.,  (a)  $42,065,  (b)  $32,085 
$18,330;  H.  P.  Burgard  Co.,  (a)  $39,362,  (b)  $29,436.  (c)  $lfil 
The  White  Construction  Co.,  (a)  $40,655,  (b)  $31,693,  (c) 
253;  Erie  Contracting  Co.,  (a)  $39,950,  (b)  $30,6011,  (c)  $ld 
Spire  &  Prior,  (a)  $4i.200,  (c)  $16,100;  and  the  Constai 
Construction  Co.,  (c)  $15,556.  Geo.  H.  Norton  is  City  H 
Noted   Mar.    26. 

New  York.  :\.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
were  received  Apr.  1  by  Lewis  H.  Pounds,  Pres.  Borouc 
Brooklyn,  for  paving  with  permanent  asphalt  pavemel 
a  6-in.  concrete  foundation  the  roadway  of  East  14th- 
from  Ave.  O  to  Kings  Highway,  from  Barber  Asphalt  Pal 
Co.,  $12,716;  Cranford  Co.,  $12,492;  Uvalde  Contracting 
$12,769;    Borough  Asphalt    Co.,   $11,027;   Topeka   Co..   $11.7.". 

For  regulating,  grading,  curbing  and  laying  sid. -wall- 
Logan  St.,  from  New  Lots  Ave.  to  Vienna  Ave.,  from  | 
Catapano,  $9845;  Chas.  A.  Myers  Contracting  Co..  Inc..  |i 
Cement  Walk  &  Floor  Co.,  "inc.,  $7811;  Frank  J.  Galls 
$13,131;  for  paving  with  permanent  asphalt  pavemen 
6-in.  concrete  foundation,  the  roadway  of  Sixth  Ave., 
75th  St.  to  79th  St..  from  Barber  Asphalt  Paving  Co.,  $12f 
Cranford  Co.,  $12,215;  Uvalde  Contracting  Co.,  $12,220;  Btl 
lyn  Alcatraz  Asphalt  Co.,  $10, 706;  Borough  Asphalt  Co.,  1 
596;    Topeka    Co.,    $11,227.      Noted    Mar.    26. 

(Borough   of  '"'ueens)  —  (Official) — The  lowest    bids    i    < 
by    the    President    of   the    Borough    of    Queens    for    imp* 
various    streets    are    as    follows:    Repaying    Rockaway    H 
Road,    from    Rockaway    Beach    Division    of    the    L.    I.    R.li 
Leerts    Ave.,    Fourth    Ward:    Public    Works    Contracting 
$19,002.      Paving   Second   Ave.,  from   south   side   of    Totter 
to   the  north  side  of   Ditmars  Ave,   First    Ward.   $17,550. 
nlnting,    etc.,    in    Anable     Ave.,     from     Van     Dam     St.     In 
Calvary    Cemetery,    First    and    Second    Wards:    Public    w 
Contracting    Co..    $24,732.      Paving    in    Washington    Ave.,   * 
Fifth    Ave.    to    Ninth    Ave..    First    Ward:    Rorough    Asphalt 
,      '"        liegiilating    and    paving,    etc.,    in    Fast    Ave.,   from  If 
St.  to  N'ott   Ave.,   First  Ward:   Borough   Asphalt    Co.,   $668) 

+  l,.-si,rshir«-.  IV.  Y. —  (Official) — Bids  were   received    Ml 
by    the    village  for   paving   Willow   and    Broad   Sis.,    fromi 
OSBORN,     Binghamton,    $2.26    per    sq.yd.    (awarded    conm 
Tvne    &    Willie,    I'.inghamton.    $2.15    per    sq.yd.,    36c.    per* 
for    curb;    F.    S.    Hicks,    Binghamton,    $2. In,    48c.    per    lin.ftl 
curb. 

+Troy,  N.  Y. —  (Official)  The  contract  for  impr.l 
A. lams  St.  lias  been  award.-. I  to  the  HASSAM  PAVINGl 
Worcester,  Mass.,  at  $13,407.  A.  E.  Rocho  is  city  Engr.  I 
..r   bidders    noted    Apr.   2. 

Mhuiii.  cii%,  v.  .1.  (Official)  Bids  wore  received  Al 
by    the    Board    of    Commissioners    for    pavinc     Baltic     u. 

folio  a  I       (a)     \ <i     block,     i  i.i     wood    block,      I 

block:     Hassani     Paving     Co..     (a)     $105,375,     (b)      $1 
$140,688;    American    Paving    ,v    Construe!  ion    Co..    (a)    $121 
(1,1    $142,661,    i.i    $162,567:    Edward    L    Under,    (a)    M03.8S 
$111,202     I  ■  i      134,473;    Ruch   S    Currnn,    (a)    Ml 4.645,   (b)  ,J 
■  I  18,699     Sutton   &    Con  on   Co.,    (al      los.239.   (b)  J 
,  in.     M      C     Burns,     lal     S1IIC.2SS.     I  hi 

:i       \1.  !■'    -  1.  %     Co.,     (a)     $1 .     lb)        It.    189 

$140,942;     Holland     i  ionm  llj     Co.,     fnl       101  397,     ii>i     $111 

McNIchOl    Pavini     I     C lion    Co.,    (a)    $107,901      (b)    fl 

752.    ii  The    Union    Paving    Co..    (a)     $107.0911 

I. S19:      T      .1        Mel  lo\  ,  I       $115  609, 

-.701      (c)       I  16. 1173      Richard    Limb,    (hi    $108,738:    1  'harl 

1    .    11,,,-  n,    ,  ,  1       S     (bl       126   1:1s.    William    .1.    liodgenj 

105.354      (h)        li I         '  '  1       '  lr  iiml  '    •'-     Win  lej 

tlon    Co.,    (a)    -  108,716       Noti  .1    M 

^Atlantic  City,   v  J.     iiuileinli      Bids   will   l.c    rocoly* 

I'd    nl    1  '01 Ii      Inner:      Clt>     Mall,    until    2    311    1 

iiiprovlni:     poll 1      ol      Vrel  le     ..  ml     Ten  n, 

Pni  1.  tl  a  ■,      a  11. 1     ol  her     Hi  ri'i  I       I!        rillillipson    !<■ 

Sei. 

i:n/„l..ll..    \.    .1.      (i  nil.  1  ,ii       Hid       «  ill    lie     ved    b  > 

CI!        Cum  il     1111III     8     p. 11  '"         B 

I .1.     1    -    .O  \   '    ■  lo        \\    ."     111.     I.I  U I         I 

in     N'll.-s     SI       from      F0111II1     Ave.     lo 

w    iv  v.-.iia.-.   In  Street  Co 

i. l,-o    llldite.    \.   ,1.       H  ►  f  11.  lull       Hid       will    In     rcech  oil  b)    ' 

I     I'll        II    lleriiiiui    S Ill         11.111.,  A] 

foi     in  nil    on    both  hI. 

,11.  I.I    I,,    Mont, -lair. 

+  I-.  ,, ,.!,,.  (..,,      V    .1.      (Orllclnl)      The    Irncl     foi     11,1 

>■■'■<     '■  -        1 1  w  11  rili 

ion,  .it  $sno.     1 1    m    \  001  n  I 

•  i       M   LI        10 
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Trenton,  X.  J. — The  Board  of  City  Commissioners  will  issue 
loii.inni  in  bonds  for  paving  sections  of  the  following  streets: 
sbury,  Henwitt,  Peace,  Second,  Lamberton,  Grand,  Division 
ts.  and  Howell  and  Hills  Alleys,  Sherman,  Evans,  South 
ernitage    and     Ashmore    Aves.       Frank     Thompson     is     City 

Bradford,  Penn. —  (Official) — Bids  will  be  received  until 
pr.  20  for  paving  High  St.  with  vitrified  brick.  The  esti- 
,ated  cost  is  $11,500.      B.  A.  Wise  is  City   Engr. 

HorrishurK.  Penn. — Plans  are  being  prepared  by  M.  B. 
owden,  Citv  Engr.,  for  paving  various  streets.  The  esti- 
iated   cost   is  $50,000. 

■rr' r    Penn. — Bids  will  be  received  until  6  p.m.,   Apr. 

1,  for  paving  Seventh  St.  and  Ridge  Ave.  with  brick.  Wil- 
am  A.  Graber   is  Secy. 

Baltimore.  Md. — Bids  will  be  received  by  the  State  Roads 
ommissioners,  O.  E.  Weller,  Chn.,  Garrett  Bldg.,  Baltimore, 
ntil  Apr.  14,  for  the  construction  of  one  section  of  road 
long  the  Xational  Pike,  under  Contract  A-10,  in  Allegany 
ounty,  from  Green  Bridge  to  Washington  County  Line,  about 
88  miles  in  length.  One  section  along  the  Black  Gap  Road, 
om  Kingsville  to  Harford  County  Line,  under  Contract  B-6 
i  Baltimore  County  about  2.25  miles  of  macadam,  concrete 
I  bituminous  concrete.  One  section  along  the  road  from 
Duth  River  to  Mt.  Zion,  about  S  miles  in  length,  under  con- 
act  AA-5  in  Anne  Arundel  County.  One  section  under  con- 
act  No.  CL-6  in  Carroll  County  along  the  Westminster- 
anehester  Road  from  Meyer's  Entrance  to  Sherman's  Lane, 
pout  4.9!  miles  of  concrete  or  macadam.  One  section  under 
ontract  G-6  in  Garrett  County  between  Hoyes  and  Acci- 
jnt,  about  2.75  miles  of  macadam  or  concrete.  One  section 
'  road  between  Darnestown  and  Dawsonville,  about  3.49 
lies  of  macadam  or  concrete  under  contract  0233  in  Mont- 
amery  County.  One  section  along  the  National  Pike  be- 
reen  Harvey  and  Allegany  County  Line,  about  4  miles  of 
:surfacing   under   Contract   W-ll    in   Washington    County. 

^Richmond,  Vn. — The  following  contracts  for  street  pav- 
ig  have  been  awarded:  Broad  St.  from  Third  to  Jefferson 
ts.  to  the  WASHINGTON  ASPHALTIC  BLOCK  &  TILE  CO., 
igton.  D.  C,  at  about  $fifi.(>12:  for  29.S33  sq.vd.  of  War- 
Mi  bitulithic  paving  to  the  ATLANTIC  BITULITHIC  CO., 
■Bond,  at  about  $76,372;  and  25.SS1  sq.vd.  of  asphaltic 
iiyi.'i.  to  the  CENTRAL  CONSTRUCTION  &  SUPPLY  CO., 
arrisburg,   Penn.,   at  about  $43,221. 

•  I  Mirmont.    \v.    Va. —  (Official) — Bids    will    be    received    by 
mnty    Court    of    Marion    County    until    noon,    Apr.    14    for 
le    construction    of    about    23    miles    of    improved    roads    and 
reets   in    Fairmont   District.      John   F.   Phillips   is   Clk. 

MnundNville.  W.  Va. —  (Official) — Bids  will  be  received  by 
.  P..  Bonar,  Clk  ,  until  4  p.m.,  Apr.  25,  for  curbing  and  pav- 
ig  with  vitrified  brick  Eighth  St.  and  for  paving  Second  St. 
ith   vitrified   brick. 

+  Vin  Orleans,  La. — The  contract  for  paving  in  the  Third 
istrict   has   been    awarded   to   J.    R.   STIEHLE,   at   $26,499. 

+  \ew  Orleanx,  La. —  (Official) — Bids  were  received  Apr.  3 
f  the  Highway  Department  of  the  Board  of  State  Engineers, 
istrueting  about  five  miles  of  gravel  road  on  Arkansas 
oad,  as  follows:  \V.  P  RITCHIE,  Camden.  Ark.,  $16,775 
■rarded  contract);  .1  N  George  &  Sons.  Joaquin,  Tex.. 
■71;  Ilenly  Construction  Co.,  Meridian.  Miss,  $19,108:  Hv. 
Bonnabee,  New  Orleans.  La..  $18,640:  Thos.  Larkin.  Sher- 
.an.  Tex.,  $19,778:  Caddo  Enginering  Co.,  Shreveport,  La., 
24,612;   S.   A.  Gano,  Jackson.  Miss.,   $19,960.     Noted  Mar.   26. 

LonlNvlHc  Ky. — Bids  will  soon  be  received  by  the  Ever- 
reen  Cemetery  Co..  Louisville  Trust  Co.  Bldg..  Louisville, 
>'..   for  constructing  macadam    roads    in   a   30-acre   cemetery. 

The  Board  of  Public  Works  is  having  plans  preparer!  for 
le  improvement  with  asphalt  of  West  Market  St.  for  ten 
locks. 

+  VH1111M.  Ohio — (Official) — The  contract  for  the  improve- 
ent  of  Brown  Ave.  has  been  awarded  to  ROSE  &  MARMER, 
thens.  at  $2312.  Arthur  Anderson  is  City  Engr.  Noted 
tar.  26. 

+  '  Innntl.     Ohio— (Official) — The     contract     for     the     tm- 

rovement    of   the    sidewalks   In    the   eastern   and    western   sec- 
ons   of    tbi-    city    has    been    awarded    to    e.    o.    rop.inson, 
'amllton    Ave..    Cincinnati,    at   $1051.      Clinton   Cowan    is   City 
oted    Mar.    5. 

♦  (official) — A  contract  for  street  paving  has  been 
warded  to  WILLIAM  p.  FLTNN,  Chase  Ave.  Cincinnati,  at 
'214.      ciint.01    Cowan    is    Cltj     Engr.      Noted    Mar.    19. 

[Official)  Bids  will  be  received  by  the  County  Commis- 
oners  until  ncr.m.  May  I.  for  road  work  under  specifications 
o.  620.     F.   E.  Wesselmann  is  Pres. 

+ SnndiiHky,    <thi»     The    contracts    for    paving    Haves    Ave. 

■id  Scott  Ave  have  been  awarded  to  MART.  WALTERS,  Elk- 
art.  In. I  at  $12.xno  and  to  the  ANDREWS  ASPHALT  CO., 
amllton.  at   ssctou   respectively. 

niiiki'ori.    inii.      Bids    will    be    received    about     \pr.  15.    for 

MvO   km                            .  I    paving,    i-oiieii-t.  vilks 

.•iboiit    0.65    mlb     "i    storm    w    itei  icwer. 

i  im.'it.'d   cost    is  $57,000       i                       ton  is  CIt  Engr. 

oted    in t  .-.'I  l\     Ma  i .     I  !i    nndi  1     Man  In  nd 

♦  Port  Huron.  Mlrh.  (OfflclBl)  Tl,.  contract  for  the  eon- 
mrtlon    of  n    ro.,,1    ;1| the  si ft] 

In     Mi.      I'.  1 1 :  T     111'!.'.  iN     IIOAIi     111    ILDING 
>r1     Mm  on        l>      I  ■     \V i' tv    Engr.       Noted 

<  mi...    Ill  il)      11.     .■  1  Improving  a 

umber     of     Htrcel       I.       ,,.,  vlni  The 

itlmate.l    cost    Is  about    $70,631       Geo     I       r>, 
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+  Rockford,  III. — The  following  contracts  for  street  paving 
have  been  awarded  to  A.  E.  RUTLEDGE.  West  State  St.  at 
$14,232;  North  Main  St.  at  $1S,415;  Wyman,  Green  and  Cedar 
Sts.    at    $14,481. 

+Silvis,  ill. — The  contract  for  paving  Eighth  St.  has  been 
awarded  to  the  INDEPENDENT  CONSTRUCTION  CO.,  at 
$22,000. 

Springfield,  111. — The  City  Commission  has  authorized  the 
paving  of  Adams  St.  from  Seventh  to  Tenth  Sts.  and  Cedar 
St.    from    Second    to    Pasfield    Sts. 

Jauesville,  Wis. —  (Official) — Bids  will  be  received  by  the 
Board  of  Public  Works  until  2  p.m.,  Apr.  24  for  improving 
Court  St.;  Lawrence  Ave.,  and  Garfield  Ave.  James  A. 
Fathers  is  a  member  of  the  Bd. 

Racine,  Wis. — (Official) — Bids  will  be  received  by  the  Citv 
Clerk,  until  10  a.m.,  Apr.  IS  for  paving  West  Sixth  St.  from 
Kinzie  Ave.  to  Carmel  Ave.  with  asphaltic  macadam.  P.  H. 
Connolly  is  a  member  of  the  Board  of  Pub.   Wks. 

Chariton.  Iowa — (Official) — Bids  will  be  received  until  6 
p.m.,  Apr.  20,  for  45,000  sq.vd.  of  brick,  asphaltic  concrete,  or 
concrete  paving;  24,000  ft.  curb  and  guteer  and  6000  yd.  of 
excess  grading.  G.  J.  Gittinger  is  Clk.  Iowa  Engineering  Co.. 
Clinton,    is   the   Engr. 

Tama,  Iowa — (Official) — Bids  will  be  received  bv  T.  M.  Me- 
Curdy  City  Clk.  until  2  p.m.,  Apr.  14  for  grading  and  paving  a 
number   of  streets. 

Ada.  Minn. —  (Official) — All  bids  received  Mar.  27  for  con- 
structing ten  miles  of  State  Road  No.  1  have  been  rejected. 
D.    E.    Fulton    is    County    Audr.      Noted    Mar.    19. 

Dulnth,  Minn. —  (Official) — Bids  will  be  received  by  O. 
Halden,  County  Audr.,  until  2  p.m.,  Apr.  11,  for  the  construc- 
tion  of  State  Rural  Highway  No.   4,   about  32   miles. 

Dnluth,  Minn. —  (Official) — Bids  will  be  received  by  Morell 
&  Nichols,  902  Palace  Bldg.,  Minneapolis,  until  noon,  Apr.  24. 
for  60.000  sq.vd.  of  paving.  17.000  lin.ft.  of  curb,  130.000  sq.ft. 
of  sidewalks,  and  SO.000  sq.ft.  of  house  walks  at  the  town 
site    of   the    Minneapolis    Steel   Co. 

Mora,  Minn — (Official) — Bids  will  be  received  bv  Anton 
Peterson.  County  Audr.  until  10  a.m.,  Apr.  24  for  constructing 
County   Jobs   One   to   Nine,   about    11    miles. 

+Walker,  Minn. —  (Official) — The  contract  for  constructing 
about  23  miles  of  State  Rural  Highway  has  been  awarded  to 
OLE  SKOOG.  Cass  Lake,  at  $43.S2s. '  other  bidders  were 
King  Rundquest,  $57,740;  J.  D.  O'Connell.  $58,769:  and  the  In- 
ternational Construction  Co..  $45,000.  Geo.  A.  Ralph  is  Engr. 
Noted    Mar.    12. 

Pittsburg:.  Kan. —  (Official) — Bids  will  be  received  until  8 
p.m..  Apr.  22,  for  laying  brick  pavement  and  concrete  curb 
and  gutter.  The  estimated  cost  is  $50,000.  L.  E.  Curfman  is 
City  Engr. 

+St.  l.oui.s.  Mo. —  (Official) — The  following  contracts  have 
been  awarded  for  street  paving:  Letting  11.149,  Gravois 
Ave.  at  $44,401.  Letting  11,151.  Gravois  Ave.  at  $61,285.  to 
HIRAM  LLOYD  BUILDING  &  CONSTRUCTION  CO..  Odd  Fel- 
lows Bldg..  and  Letting  11.150.  Gravois  Ave.  at  $67,386,  and 
Letting  11,152,  Gravois  Ave.  at  $58,081  to  HANICK  QUARRY 
&  CONSTRUCTION  Co..  Ashland  and  Euclid  Wvea  T.  Findlt 
is    Secy.      Noted    Mar.    19. 

nnllnx,  Tex. — P.ids  will  be  received  by  the  Commissioners 
Court  of  Dallas  County  until  Apr.  25  for  paving  the  Dallas- 
Oak  Cliff  Viaduct  and  for  the  construction  of  three  bridges 
over  the  Trinity  River.  The  estimated  cost  is  $125,000.  J. 
M.    Preston   is  City   Engr. 

HillNhom.  Tex. — A  bond  issue  of  $250,000  voted  by  Road 
District  No.  1  has  been  approved  bv  the  Attorney  General's 
Department.       Noted     Dec.    11,     1913. 

+  HoiiNton.    Te.v. — The    contract    for    paving    McKinnev    St. 
from    Velaseo    to    Eastwood    Sts.    with    asphaltic    concrete    has 
been     awarded     to     the     EUREKA    CONSTRUCTION     CO 
$20,100. 

Lnrklinrt,    Tex. — The    Attorney    General's    Department    has 

approved    a    bond    issue    for   $50,000   recently    voted    in    Precinct 
No.  1  of  Caldwell  County. 

Denver.  Colo. — The  City  contemplates  spending  $110,000  on 
street  Improvements.     II.  F.   Meryweather  is  city   Engr. 

Velaaco,  Tex.      A    bond   Issue  of  $38,000   has  been    voted   for 

"' istruction    of   a   hard   surfaced    road   through   the   flute 

Road    District. 

noise.  Idaho  Bids  will  soon  be  received  by  the  State 
Hlghv  Turner,    Pocatello    Chn      tor 

the   construction   of  a    road    between   the   west    boundarj    line 
of    Bannock    Count  immon,    and    a    portion    of    the 

Idaho  Montana   system    from    Blackfoot    and    Pocatello    a   por- 
thi    Idaho  Pacific  hlghw  tj    between  Twin  Falls  Counts 

and    l'.liss.    111    Gooding   County    and    a    number   of  Other    ro 

LewiatoB.    Idaho     Bids    will    be    received    by     the    County 
Commissioners   of   Lewis   Oountx    until    Apr.    14    for    the   con- 
iive    miles    of    the    Central    Rl 

Pocatello,  1, inh. .     n„    .  1  i,.,s  authorised  the  pav- 
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duct    to    Eighth    si     West,    ami    Eighth    sr     Weal    from    Second 
st    s.o.iii    to   Sixth    st    s..uth.     The  estlmati 
s    o     ■  .',t\    Engr. 
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+  North  Yakima,  Wash. — The  contract  for  paving fi"e  blocks 
of  North  First  St.  has  been  awarded  to  the  CASCADE  CON- 
STRUCTION  CO.,   North   Yakima   at    $20,630. 

Olympia,  Wash. — Bids  will  be  received  by  William  H.  Roy, 
State  Highway  Board,  until  Apr.  29  for  improving  S.3  miles 
of  Inland  Empire  Highway  from  Colfax  North  in  Whitman 
County  and  3.75  miles  of  the  Pacific  Highway  between  Wood- 
land and  La  Center  in  Clarke  County. 

Ritzville,  Wash. —  (Official) — Bids  will  be  received  in  May 
by  the  County  Commissioners  of  Adams  County  for  the  con- 
struction of  7%  miles  of  crushed  gravel  road.  The  estimated 
cost  is  $35,000.     F.   R.   Hewett  is  Construction   Engr. 

Seattle,  Wash. — The  City  Council  contemplates  improving 
14th  Ave.  South  from  Georgetown,  through  South  Park,  to 
connect  with  the  Pierce  County  road.  An  appropriation  of 
$75,000  has  been  made  for  this  improvement.  H.  W.  Carroll 
is    City    Clk. 

+The  contract  for  paving  2Sth  Ave.  has  been  awarded  to 
the    BARBER    ASPHALT    PAVING    CO.,    Seattle,    at    $42,780. 

+The  contract  for  paving  Pike  PI.  has  been  awarded  to 
T.  J.  RYAN,  Seattle  at  $27,382.     Noted  Apr.  2. 

Gardner  &  Gardner,  Engrs.  Pacific  Block.  Seattle,  are  pre- 
paring plans  for  grading,  curbing  and  paving  First  Ave.  be- 
tween Queen  Anne  Blvd.  and  Roy  St.;  First  Ave.  to  Warren 
and  Holliday  PI.  and  First  Ave.  to  Warren   St. 

+  Woo<Iland,  Wash. — The  contract  for  paving  three  streets 
has  been  awarded  to  HATDEX  BROS.,  Portland,  Ore.,  at  $17,- 
531.  Other  bidders  were:  Alfred  &  James,  $18,244;  Jeffry  & 
Bufton,  $18,245;  Consolidated  Construction  Co.,  $20,750;  and 
P.  E.  MeHugh,  $25,666.  F.  M.  Lane  is  City  Engr.  Noted 
Mar.    19. 

Albany,  Ore. — John  R.  Penland.  City  Engr.  has  prepared 
plans  for  paving  11  blocks  of  Ninth  St.  at  an  estimated  cost 
of    $25,000. 

Lebanon,  Ore. — Bids  will  be  received  about  Apr.  25  for 
paving  Second  and  Grant  Sts.,   about  6000  lin.ft. 

Portland,    Ore Bechill    Bros.,    856    Capital    Ave.    were    low 

bidders  at  $18,266   for  improving  East   29th  St. 

'■■  ii:ir.i.  Calif. — The  City  Trustees  contemplate  paving 
about  10  miles  of  streets.  The  estimated  cost  is  $112,000  for 
gravel    and    $257,000    for    macadam. 

+  San  Diego,  Calif. — The  contract  for  grading  Carleton  St. 
has  been  awarded  to  the  C.  L.  HYDE  CONSTRUCTION  CO., 
at    $in,973. 

+The  contract  for  improving  Storney  and  other  streets  in 
Dist.  23  has  been  awarded  to  E.  A.  McALPIN,  San  Diego,  at 
$16,715. 

+The  contract  for  improving  Conklin  and  other  streets  in 
Dist.  17  has  been  awarded  to  OLAF  NELSON,  2370  East  St.. 
at    $44,769. 

+The  contract  for  improving  Hugo  and  other  streets  in 
Dist.  20  has  been  awarded  to  JOHN  ENGEBKETSEN,  614 
Fifth    St.,   at   $52,320. 

Tulare,  Calif. — The  Board  of  Trustees  has  authorized  the 
paving  of  31  blocks  at  an  estimated  cost  of  $140,000.  H.  C. 
Heitzig    is    a    Trustee. 

Richelieu,  Que. — Bids  will  be  received  by  the  City  Council, 
until  Apr.  16  for  the  macadamizing  a  number  of  streets.  A. 
Belg  e   is   Seey. 

Waterloo,  <lue. — Bids  will  be  received  by  J.  A.  Perras, 
Town  Secy,  until  May  1  for  the  construction  of  one  mile  of 
cone   ete  sidewalks. 

>•  Mm, , i.  Ont. — Bids  will  be  received  by  C.  M.  Webber, 
Town  Clk.,  until  Apr.  16  for  the  construction  of  side- 
walks. 

INDUSTRIAL   WORKS 

Old  Town.  Maine — The  Penobscot  Chemical  Fiber  Co.  will 
erect  a   sulphite    pulp    mill,    to    cost   about    $450,000. 

Worcester,  Mass. — The  Osgood-Bradley  Co.  will  erect  an 
eight-story  building  at  Grafton  and  Franklin  Sts.,  to  cost 
about    (200, I.      .John    Bradley    is    I 'res. 

Merlden,  Conn. — The  Handel  Co.,  manufacturers  of  light- 
ing fixtures,  will  build  a  four-story  brick  addition,  40xS8 
ft, 

\i«  it,  1 1. -,,„.  Conn. — The  Beaton  &  Caldwell  Co.,  manu- 
facturei  ol  automatic  valves,  has  increased  its  capital  from 
j.io.i.no  to  $100,000  for  the  purpose  of  building  a  four-story  ad- 
dition   to    its    plant. 

New  Haven,  Conn. — The  New  Haven  Terminal  Co.  will 
cor  truct  three  Six-Story  concrete  factory  buildings,  50x500 
ft. 

\.->v  London,  Conn.  The  .1.  X.  I.apointe  Co.  will  build  a 
addition  to  its  shop.  40x75  ft.  The  company  man- 
bri  and    broaching    machl  nei 

south  Manchester,  Couu.  Cheney  Bros.,  manufacturers  of 
velvet,  will  build  a  two-»iory  weaving  shed,  150x321  ft.,  and 
:,    two-story   yarn-dye   bouse,   80x320   ft. 

Hutu i. in,    \.    \.     '1'in     Batavls    I  b ng    Co     will    build    an 

addition  to  lis  plant,   150x160  ft.,   ol    10.11., v.    hi.    m.i r •- 1 .- 

II  t  Ion. 

Buffalo,  If.  Y. — The  Buffalo  1  ■■  Co.,  Broadwaj  and 
■1  era  ol  '      ere,  etc.,   has  pur- 

1  hi    lol    Ii    ng    Its  i.i.' "'.   ■•  '"I   ■■-.  mi   ereel    two   build- 
to  cc   '   ill. out   1600,000, 

+  iinitMi...    v    t      Thi  I nstruct- 

icl    coki    ovens   nt    South    Buffalo    for    1 he 

■  '01  poral Ion,    has    1 1  d  •!    to 

CO     6   Church   St  .   New    fork,    N     Y 

.1,  .i.t     1  mi    ,,\  ens,    each    wll  i>    s    dally 

!.   J    ■-.  v.  .11..1    ,\     Wilbur,  South    Bethlehem, 

1  ,.  ,,.i...,ii,.    v    \  i     leed    Co     will    1  

1  n  6  1 I    build 

.   0 
Jamestown,  If.   1  irer  of 

irntl  lire,   w  111    build  

- 

JN..»       \.,rk.      N.       \ 
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and   basement   warehouse,   70x100   ft.   for  L.  L.   Firuski,   ownt| 
of     the     Pioneer     Warehouses,     45     Flatbush     Ave.,     has 
awarded   to   the  TURNER   CONSTRUCTION  CO.,    11    Broadwal 
New    York,    N.   Y.      J.   G.    Glover    is   the   Arch. 

New    York,    N.    Y. —  (Borough    of    Brooklyn) — The    Phoen 
Hermetic    Co.,    194    Chambers    St.,    Borough    of    Manhattan 
having  plans  prepared   for  four-story   reinforced-concrete  fa 
tory  at   38th   St.    and    14th  Ave.      Henry  A.   Smith,   1181    Broa. 
way,    is    the    Arch. 

(Borough   of   Queens) — The  C.   A.  Willey  Co.   will   construe! 
a   paint    factory   at    Vernon    and    Mott    Ave.,    Long    Island    Cit 
to    cost    about    $125,000. 

(Borough  of  Manhattan! — The  Friedman-Blau-Farber  Cc 
393  Broadway,  manufacturer  of  knit  goods,  has  increase 
its  capital  from  $300,000  to  $500,000.  The  company  will  er 
large    its    plants    at    Brooklyn,    New    York    and    Newark,    " 

New  York,  N.  Y. — The  C.  D.  Durkee  Co.,  Clove  Ave.,  Tom 
kinsville,  Staten  Island,  will  construct  a  two-story  brick  sho" 
50x125   ft.     The  company  manufactures  marine  hardware. 

+  New    York,    N.    Y Borough    of    Queens)  —  (Official)- 

contract  for  the  foundation  work  of  the  factory  for  the  Ame 
ican  Ever  Ready  Co..  Long  Island  City,  has  been  awarded  ' 
the  TURNER  C<  INSTRUCTION  CO.,  11  Broadway,  New  Yor 
N.  Y.  The  building  will  be  eight  stories,  200x300  ft.  Ma' 
nicke  &  Franke,  New  York,  N.  Y.  are  the  Archs.  Notel 
Mar.    19. 

-rRoehester,  N.  Y. — The  George  J.   Michelson   Furniture  C 
has    awarded    the    following    contracts   in    connection    with    it  1 
three-story  and   basement  factory,  112x142   ft.     Masonry  worl- 
A.    FRIEDERICH    &    SONS    CO.,    106    Mill    St.,    for    carpentr 
work,   JOHN  LUTHER,   162    North   St. 

Camden,   N.   J. — The    General    Gas    Mantle    Co.    will    build   Jt: 
three-story    factory,    40x135    ft. 

+Jersey    City,    X.   J. —  (Official) — The    contract    for    the   con|l 
struction    of    the    factory    at    High    St.    and    Baldwin    Ave.    foj 
the    C.    F.    Mueller    Co..    has    been    awarded    to    the    TURNEI 
Ct  INSTRUCTION    CO.,    11    Broadway,    New    York,    N.    Y.      Thfl 
building    will    be    four-stories,    160x160    ft.,    of    reinforced    con 
crete.      F.    P.    Sheldon   &   Co.,    New    York,    N.    Y.,    are   the   Archs 

Carlisle,  Penn. — The  Interwoven  Mills  Co.,  manufacture 
of  silk  hosiery,  will  build  a  mill,  250x300  ft.,  to  cost  abou 
$40,000. 

Erie,  Penn. — The  General  Electric  Co.,  Schenectady,  N.  Y. 
will  spend  $100,000  on  new  buildings  for  the  purpose  of  hous 
ng    its    railroad    department,    now    situated    in    Schenectady 


Noted    Mar.    19, 

Farrel,  Penn. — The  United  States  Steel  Corporation  ha 
appropriated  $500,000  for  the  erection  of  a  benzol  recover; 
plant  at  the   Carne.  ie   byproducts  works. 

Philadelphia,  Penn. — Plans  are  being  prepared  bv  Saue 
&  Hahn,  Archs.,  1112  Chestnut  St.,  for  a  factory  at  Broai 
and  South  Sts.  for  F.  &  R.  Jacobs.  The  building"  will  be  o 
reinforced   concrete  and  is  estimated   to  cost  $100,000 


n 
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Philadelphia,  Penn. — Edward  A.  Devlin,  Arch.,  2443  Eas 
Sargeant  St.  is  preparing  plans  for  a  group  of  factory  build 
ings  at  Melvale  and  Clearfield  Sts.  for  the  Electric  Dyeing 
Works.  Louis  Winch  is  Pres.  The  estimated  cost  is 
000. 

Scrnnton,  Penn. — Louis  Hancock,  Jr.,  Coal  Exchange  Bldgr. 
is  preparing  plans  for  a  mill  for  the  Edward  Silk  Co.,  ti 
cost    about    $40,000. 

+  Siiutu  Uethlehem,  Penn. — The  contract  for  the  construe 
tion  of  424  ovens  for  the  Lehigh  Coke  Co.  has  been  awarde. 
to  the  H.  KOPPERS  CO.,  Wasbash  Ave.  and  Madison  St, 
Chicago,    111.      Noted    Mar.    26. 

Steelton,    Penn. — The    Pennsylvania    Steel    Co.    will    build 
28-in.   rolling  mill. 

Walford,  Penn. — The  Bessemer  Limestone  Co.  will  build 
a   kiln,   87x900   ft. 

Westnolnt,  Va. — The  Riverdale  Cotton  Mills  Co.,  manu- 
facturer of  cloth,  will  build  an  addition  to  its  plant  to  cost 
about    $10,000. 

Asheville,  N".  C. — Gay  Green  has  secured  a  permit  for  the 
construction  of  a  furniture  warehouse  at  College  and  Pen 
land  St.,  to  cost  about  $20,000. 

Mansfield,  I.a. — The  Joshua  Oil  Co.  will  build  an  oil  re. 
finery  to  cost  about  $15,000. 

ChattniiooKii.  Tenn. — The  Durham  Coal  &  Iron  Co.  will 
construct  coke  ovens  to  cost  about  $1,000,000. 

Clinton,  Ky. — J.  U.  Kevll,  Mayfleld,  will  rebuild  the  Star 
Mills,  which  were  recently  destroyed  by  fire,  at  a  loss  of 
$33, 

Cleveland.  Ohio — The  Independent  Towel  &  Supply  Co., 
1520   Brownell  St.,  will  build  a  three-Story   laundr 

Cleveland.  Ohio — The  Kirk-Latty  Mfg.  Co..  8304  Madison 
Ave.,  will  build  an  addition  to  its  plant    to  cost  $10,000. 

'I'lic    Helium. •  Gauge  Column   Co.,   5902  Carnegie   Ave.    mnnu 
facturer   of  steam    traps,   will  erect  a   four-story   ami    basement 
factory,   16x180   n 

The    I'okI.  1     l;.,lt    X     Nut    Co.,    .'::,  Ill    Mast    72.1    St.    will    build    :i 

three  1  toi  j   shop,  86*  1  16  fl 

Cleveland,  <Hil»      The  Osluiin    Mfg.   Co.,   .14111    Hamilton     \\.'. 

win    iiiiiiii    a    three-story    factory.      Schwarzenberg    *    Qaede, 
Archs.,    LBOO  Euclid  Ave.,  are  th 
Cleveland 

Karl- 
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iii.io     The    Car.io    Storage    &    Moving    Co.,    BOO 

„    is    having    plans    prepared    by    Paul    Mtatslnger, 

urn  Lennox  m.ig.,  for  the  erection  of  a  slx-stor]   wart 

1 ■  e 

Mlnoilsliiirg.     Ohio       Tin        \|.|.l 
tWO    '  l"l  J     a. I. lit  I 1 I 

Sandusky,  <iiii«.     The   Bay    view   Foundry  Co.   will   build   I 

:  hOP,    20031  : I  I  \.l:.m     \V      Link    Il    1'1'l'S. 

Chicago,  111.  The  City  will  construct  a  2H-gtorj  brloll 
mfl  tool  foundi  1  n.1  8124  Sacramento  St.,  to  ootl  I  LI  i.000 
<■    w,   Kallal  Ii    Cltj     Vn  h 

1,.    petei   on,    i""1    Fullerton    Vve„    manufacturer   of   metal 
titles,   uiii   1. nil. 1  a   two-storj    brick   shop,  t.>  cost   about 

1  ...  German  American  Ball  Hem-inn  Co.,  Central  \\.-  nnd 
12111  St.,  h  ill  build  .-i  shop  to  cost   $20, 
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Ellsworth,      Wis. — The      Lamton      Co-operative      Butter      & 
■  Cheese    Co.    will    erect    a    creamery,    one    story,    50x100    ft.,    of 
concrete  block  and  tile  construction,  to  cost   $10,000. 

Milwaukee,    Wis. — W.    F.    Neumann,    1130    28th    St.,    is    pre- 

? taring-  plans  for  a  two-story  and  basement  warehouse,  66x210 
t.,    for    the    Hansen    Storage    Co.    on    Jefferson    St. 

+Two  Rivers,  Wis. — The  contract  for  erecting  the  five- 
story  brick  and  reinforced-concrete  factory,  64x102  ft.,  for 
the  Hamilton  Mfer.  Co.,  has  been  awarded  to  the  CODDING- 
TON  ENGINEERING  CO.,  33d  St  and  Villard  Ave.,  Milwaukee, 
Wis.      Noted   Jan.   29. 

Kansas  City,  Mo. — The  Iola  Portland  Cement  Co.,  Iola, 
Kan  ,  has  taken  an  option  on  a  26-acre  site  in  Kansas  City, 
and  plans  to  establish  a  plant  to  cost  about  $1,000,000.  It 
is  reported  that  five  buildings  and  eight  storage  tanks  will 
be  erected.      E.   H.   Ryan,   Davenport,  Iowa,   is  Vice-Pres. 

Joplin,  Mo — The  Sturn  Roberts  &  Smith  Mining  Co.  will 
erect  a    concentrating   plant   to   cost    $10,000. 

Seattle,  Wash. — The  Standard  Oil  Co.  has  purchased  a  site 
on  the  tidelands  and  will  erect  a  pier  and  slip  to  cost  about 
$300,000.  The  present  plant  will  be  enlarged  and  additional 
warehouse  constructed.  The  total  cost  of  improvements  is 
estimated  at  $700,000. 

Sunnyside,  Wash. — R.  I.  McLaughlin  will  erect  a  canning 
plant    to    cost    $20,000. 

+  Wenatchee,  Wash. — The  contract  for  building  the  ice  plant 
for  Cedargreen  Bros,  has  been  awarded  to  BIRD  &  HOBSON, 
at   about   $12,000. 

Zillah,  Wash. — The  Yakima  Valley  Fruit  Growers  Associa- 
tion North  Yakima,  will  erect  a  cold  storage  plant  to  have 
,a  500  carload   capacity.      A  precooling  plant   will  also  be  built 

I  in  connection.      The   total  cost  is  estimated  at  $70,000. 

Los  Angeles,  Calif. — Norton  &  Wallis,  Title  Insurance 
Bldg  .  have  been  commissioned  by  the  Universal  Film  Co. 
to  prepare  plans  for  a  group  of  buildings  at  Cahuenga  Pass, 
between  the  Lankhershim  and  Burl.ank  Roads,  to  cost  about 
$1,000,000. 

Santa  Barbara,  Calif. — Mayberry  &  Parker,  Archs..  Pacific 
Electric  Bldg.,  Los  Angeles,  are  preparing  plans  for  a  three- 
story  reinforced  concrete  warehouse  for  Homer  N.   Duffy. 

Fort  Erie,  Ont. — The  Johnston  Motor  Co.,  recently  organ- 
ized with  a  capital  of  $1,000,000,  has  plans  prepared  for  a 
factory  of  brick  and  steel,  which  will  cost,  including  equip- 
ment, about   $200,000.     D.  J.  Johnston,  Toronto,  Ont.,  is  Mgr. 

Kingsvllle,  Ont. — The  Dominion  Stove  Co.  has  had  plans 
prepared  for  building  a  $20,000  addition  to  its  plant.  J.  C. 
Pennington,   Windsor,   is   the   Arch. 

London,  Ont. — The  Ford  Motor  Car  Co.,  Detroit,  Mich.,  is 
having  plans  prepared  for  a  factory  and  assembling  plant 
to  cost   about   $100,000. 

Sarnia,  Ont. — Plans  are  being  prepared  for  rebuilding  the 
plant  of  the  John  Goodison  Thresher  Co.,  which  was  recently 
destroyed   by   fire   at   a  loss   of   about   $250,000. 

Waterloo,  Ont. — The  Globe  Furniture  Co.  will  build  an 
addition    to   its   plant   on    Erb   St.    to   cost    $125,000. 

Woodstock,  Ont. — The  Canada  Furniture  Mfg.  Co.  plans 
to  build  a   four-story   factory  addition   to   cost   $15,000. 

Edmonton.  Alta. — Magoon  &  McDonald,  604  Tegler  Block, 
have  completed  plans  for  a  factory  and  warehouse  on  Fifth 
Ave.  for  Harrv  V.  Shaw,  owner  of  the  Edmonton  Cigar  Co., 
582  Second  St.     The  estimated  cost  is  $65,000. 

I.ethbridge,  Alta. — Bids  will  soon  be  asked  by  the  South- 
ern Alberta  Cold  Storage  Co.,  Ltd.,  for  the  erection  of  a 
cold-storage  plant  to  cost  $60,000.  Carver  &  Oliver,  Sherlock 
Bldg.,  are  the  Archs. 

Port  Coqultlam,  B.  C. — The  Coquitlam  Shipbuilding  and 
Marine  Ry.  Co.  plans  to  extend  and  improve  its  plants  at  a 
cost   of   $250,000. 

FEDERAL   GOVERNMENT    WORK 

♦  Dredging — Kennebec  River.  Maine — The  contract  for 
dredging  in  Kennebec  River,  has  been  awarded  to  MORRIS 
&   CPMMINGS    DREDGING   CO.,   New   York,    at    $27.82S.      Noted 

>  I  Mar.    26. 

♦  Electric  Elevntor  Machinery — Boston,  Mass. — The  con- 
tracl  1'ir  installing  elevator  machinery  at  the  navy  yard,  has 
!■••  N    awarded    to   the  OTIS    ELEVATOR  CO.,   at   $1130.     Noted 

:  Mar.    26. 

Coal — New    York.    N.    Y. — Rids   will    be    received    until    noon, 
\p>      17.    by    Col.    W.    M.    Black.    Corps    Engrs.,    U.    S.    A..    Army 
for    furnishing    X300    tons    of    bituminous    coal    on    the 
Upper   Hudson   River,  New  York. 

♦  Dredging — New    York,    N.    Y.- — The    contract    for    dredging 

Hudson    River  channel    has   I n    awarded    to    the   COASTWISE 

dredging   l  K  i .    Bank    of  Commerce    Bldg.,    Norfolk,    Va„   at 
$272. 2.Mi.      Noted    Apr.    2. 

♦  Dredging    -Trenton,    N.    J. — Bids    were    received    by    Col. 

'     A.   Zinn.   Cups    Knur..    I'.   S.    A.,    Philadelphia,    Penn.,    for 

lit;     in    Delaware    River,    as    follows:       (a)    517.500    cu.yd. 

il    excavated,    price    per    cu.yd.,    lb)    r.uii    cu.yd.    boulders 

nml    fragments    nf    rock    exceeding    .me    eu.vd.    each,    prloe    per 

cu.yd     (c)    total,    Eugene    Brevmann.    Toledo,    Ohio,    (a)    0.38c, 

i|  (h)    $i,    (c)    $197,150    dowesl    bidder);    r     Sanford    Ross,    Inc., 

Cltv.    N     .1.    in)    40.2c.    ibi    $!i,    (c)     $212,535.    Dorsev    & 

Mill,  i    Co.,    Wn    hlngton,    D    C,    (a)    0    ISc,    HO    $10,    (c)    $271. Inn. 

John    A.    Seelv.    New    York,    43.5c.    (bj     $  1  o.    (ej    $23(1.112:    John 

II  •;•'.,.    I.      Boston,     Mass.,     (a)     30. 2c,     lb)    $4.     (c)     $204,860; 
McGovcrn    Contraction    Co.,    Trenton,    N     J.,    (a)    0.53c,    ib)    $9, 

1(c)    $27S.775:    Maryland    Dredgln       *      Contractlni     Co.,    Baltl- 

I  more.   Md„    (a)   n.45c,   (b)   $s.   (c)   $236,876:   Bills   D.  Thompson, 

'!  Philadelphia.    Penn.,     (a)     :     B<   .    lb)    $7.40.    (c)    $203,455:    Canal 

Minn    Co.,    Inc.,    New    York,    lii)    37.5c,     II.)    $0,    (c)    1198.- 

562.       Noted     M 

♦  Dre.liilim      Baltimore.     M.I       Bids     will     be     received     until 
Ha       I,    l.\    Col     I. menu-    Beach,    Corps    Engrs.,    n.    s     A,    Baltl 
n M'l     f  n   dredging  certain   rlvors  and   harbors  on  thi 

Hh.u  .■  of  i'Ii.    apeaki 


Cable — Washington  Barracks,  D.  C— Bids  will  be  received 
iSwl  11TTa-«m-\  APr-  25,  ■b-I.Ljt-  Co1-  Joseph  E.  Kuhn.  Corps 
l!.ngrs.,  U.  S.  A.,  for  furnishing  325  ft.  1,000,000  cir.  mils,  cable 
on   one   reel,    single,    rubber   insulated,    lead   sheathed. 

Light  Vessel — Washington,  D.  C. — Bids  were  received  Apr 
1,  by  the  Commisioners  of  Lighthouses  for  construction 
equipment  and  delivery  of  the  lighthouse  tender  "Fern"  as 
follows.  McAteer  Shipbuilding  Co..  Seattle,  Wash.,  JlOS.fioo 
(alternate)  $99,000,  Rice  Bros.  Co.,  Boothbav.  Maine  $lii6,(in'V 
Navy  lard,  Puget  Sound.  Wash.,  $75,001),  alt.  $71x65  \mer- 
f^nc  a/  SrF,oundry  ,Co"  Wilmington,  Del..  $83,420  add  $3500 
j j  «  &«W-  boiler,  deduct  for  Roberts  boiler  $450  and  $600 
add  for  forced  draft,  $1500,  Hall  Bros.  Marine  Rv  &  Ship- 
building Co.,  Winslow,  Wash.,  $62,000,  alt.  $59,000  Green- 
port  Basin  &  Construction  Co..  Oreenport,  N  Y  $')6  467 
Racine  Truscott  Shell  Lake  Boat  Co..  Muskegon.  Mich..  $80,- 
300,  Spedden  Shipbuilding  Co.,  Baltimore,  Md.,  $104,497.     Noted 

i  mP°Sx*r  ofllQC€"— Hampton.  Va.— Bids  will  be  received  until  3 
tw*  w  k'-  bi'  °s??r  Wenderoth,  Superv.  Arch..  Treasury 
Dept..  Washington  D.  C.  for  the  construction  complete  (in- 
cluding mechanical  equipment,  interior  lighting  fixtures,  and 
approaches)  of  the  U.  S.  post  office  at  Hampton  Va  The 
building  is  one-story  and  basement,  ground  area.  4620  sq  f t , 
stone  and  brick  facing,  composition  roof,  first  floor  of  fire- 
proof construction. 

■^"ESSS*?1  Barsef— Norfolk.  Va.— The  contract  for  con- 
Trao«?l  (vT°MWO?d,?11,?arg!s  has  been  awarded  to  W.  E. 
THOMAS  CO.,  Norfolk,  Va.,  at  $S949.     Noted  Apr.  2. 

„ntflP,"s'  Office— Moundsville.  W.  Va.— Bids  will  be  received 
n?t  nl,?i  'w  ar  14  by  Oscar  Wenderoth.  Superv.  Arch..  Treas- 
o,,ei,7r  '  "  ashington,  D.  C,  for  the  construction  complete 
(including  mechanical  equipment,  interior  lighting  fixtures, 
and  approaches)  of  the  I  .  S.  post  office  at  Moundsville.  W  Va! 
fi,.^,l„„be  °.  sto;:les  and  basement,  ground  area,  4SO0  sq.ft., 
fireproof  construction,   stone  facing,  composition  roof. 

bv  H  'd  Il-!^er  P'""*— Charleston.  S.  C— Bids  were  received 
Pile i  driver  S£n*  f-*1??86  Inspector.  for  furnishing  a  floating 
BrunswTck  'cV  ?Mn?Uo^'s:  ??rKer  Hense\  Engineering  Co.. 
C  J7fi0f  vl',?  "  I  ,'■  „R'verside  Iron  Works.  Charleston,  S. 
mini  on  N  CV  ^?nn''  -.f-7,,"7'  «riI"»'iPton  Iron  Works.  Wil- 
S73  MZVeiii  °V  $s30n-_ William  L.  Miller.  Boston.  Mass..  $10.- 
I -\™Z  "iLlte,vf"s.  Cov,  Jacksonville.  Fla.,  $11,500,  Burcher 
iected r  ind  ^t,el,ph,'a'  Penn"  *12-000.  All  bids  may  be  re- 
jected,   and   new    bids   received   after   July    1.     Noted    Mar.    12. 

low^°S\Ta?ffl?r~iFa '^''sville.  Ga.— Bids  were  received  as  fol- 
fw'  wJ^iJ'  ,by  °^ciV,'  Wenderoth,  Superv.  Arch.,  Treasury 
at  Pkrlrv  if""1',  *?'  ?■•  for  the  construction  of  a  post  office 
at  Laitersville.  (a)  limestone  or  sandstone-  (b)  Geortria 
I41WW  aw  W'  K;!'.ery'  '''"la'lelphia,  Tenn.  (a)  $40,141  O, 
ItHai  Hg%  p"  Blair.  Montgomery.  Ala.,  (a)  $41,454:  (b) 
S43=?7-  p-„n?-„Rl1c,hardson-  R'ehmond.  Va..  (a)  $41,668  (b) 
rh,'  sui  !?■>  1?  Recking.  Chattanooga,  Tenn.,  (a)  $42,120: 
Penn$  ,il  S4ofiF/,a7'Iev,VKviU,1„s.  '.instruction  Co..  Philadelphia 
New 'Vn,l  !  f;  i  3  i  b,l  "'  °^'  . ,?'  T'  Abhott  Construction  Co.. 
New  lork,  (a)  $44,300:  (b)  $46,300.  J  F  Jenkins  Oc-il-i 
Fla.,  (a)  $44,500;  (b)  $46,250.  George  W  Stiles  C,  strict  i 
Co..  Chicago.  111.,  (a)  $44,910:  (b)  $4010:  C H  Da  bbs  Me ri- 
dian.  Miss.,  (a)  $45,675;  (b)  $47.92S.  R.  P.  Farnsw orth 
?rZen*ShSr°--  Ky"  (a)  $47,000;  (b)  $49,082.  Newport  Contract- 
(flfo  w'Tv6  C°-  Newport  News.  Va..  (a)  $47,250  (b) 
|*8 1||0_, . JV .  P Francis  At  anta.  Ga.,  (a)  $47,714;  (b)  148,614. 
W  H.  Fissell  Co  New  York,  (a)  $47.96.S;  (b)  $4S.76S.  George 
A  Clayton.  Atlanta.  Ga..  (a)  $49,374:  (b)  $50  974  mniel  T 
Meb!ai9*y'   PhiladelPhia,  Penn..    (a)   $49,91S;    (b)"$49.900      Noted 

Dredging — New    Orleans.    La. — Bids    will    be    received    until 
Apr     30     by    Mai.    Edward    H.    Schulz,    Corps    Engrs      r     S     A 
5eaneretfe.nLa.ln         V°U   Te°he'    between   Keystone ' Lock   and 

^J'rr,  norles— New  Orleans.  La.— Bids  will  be  received 
£"?!!„!  I'm.  Apr.  29.  by  the  Lighthouse  Inspector,  New- 
Orleans,    for    furnishing    two    20-ft.    power    dories. 

Hip    Ran     stone — Memphis,    Tenn.— Bids    will    be    received 

until    noon      May    4,    by    Mai.    E.    M.    Markham,    Corps    Engrs 

S.     A.    for    Famishing    and    loading    about    30,000    cu  vd     of 
rip   rap   stone   on    government    barges.  '     '       l 

untnre(lnr,'-^,'!!ln'rrcnri,»atTi'  °hio— Bids  will  be  received 
unti      Api.    --.    by    Lt.    <  ol.    II.    .lervcy.    Corps    Engrs       D     S      \ 

Cincinnati,  for  hiring  five  dredging  plants',  each Tto  consist  of 

one  dredge,   one  towl.o:,t   and    two  dump   scows.  consist  or 

•  Timber      Chicago,     III— Bids     will     be     received      until      10 

a.m.   A„r    as,  by  Ma     li    B.   Ferguson,  corps  SngFs.    Us    \ 

f.ab.  cars  atnmms  f'"'   Q8e    '"    Ch!?a«°-  »,   Bi-triofc 

l'.mt  Offlce — Sycamore.  Ill— Bids  were  received  as  follows 
Apr  I.  by  Oscar  Wenderoth,  Superv  Arch  Treasury  Vot 
Washington,  D.  C,  tor  the  constructior  -'  -  ■ ^---ur>..1"  • 
Sycamore,    (a)    limestone;    (b)    sandstone 


-Minibline.      Fori     Snelling.     Minn.— The    contraol     for    eon 

structlng  addition  to  quarterm  ,,,,  hayShed 

to  CAMERON    «    CO.,    Ryan    Bldg     S?  Paul 

M'nn.. ■        blddei      il,  ...    p.  JofiSson     \ii, 

neapolls,     Minn..     110.880,     Boyd     Construction     Co      at     pi. ?i 

M«nn.,     USU       Mi  m  b    &     Parn6skr    St    Paul,'' JMOI)      S 

u     Baumelstei    S    Co.,  St.  i,  n.  p    Pranaen Tat Wiii 

Minn.,  19060.     Noted   Pel,.   16.  Branson,  St.  Paul. 

+  r..»«     OOev— Mlnot.     N      l>      Oscar     Wenderoth      Sunsrv 

A",;-,Tr",r,"v    "  DC,,   has  awarded  "conJ 

"  "  I    for   ii n   tructlon    ol    a    post    offlce   al    Mlnoi    i,,    idiim 

LAURITZI  us  Palls,  Minn.,  ...  UU.tio     Noted  M 
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*(  liiiiin.;.   Etc. — Malta,   Mont. — Bids   will   be   received   until 

2  p.m.,  May  12.  by  F.  H.  Newell,  Dh\,  U.  S.  Reclamation  Ser- 
vice, Malta",  Mont.,  for  excavating  the  auxiliary  spillway  chan- 
nel and  the  construction  of  the  North  dike,  Vandalia  Diver- 
sion involving  approximately  160,000  cu.yd.  of  material.  For 
details  see  advertisement   under   "Contracts  to   be  Let." 

Post  Office — Excelsior  Spring,  Mo. — Bids  will  be  received 
until  3  p.m.,  Mav  13,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  the  construction  com- 
plete (including  mechanical  equipment,  lighting  fixtures,  and 
approaches)  of  the  U.  S.  post  office  at  Excelsior  Springs,  Mo. 
It  will  be  one  story  and  basement,  ground  area,  3S00  sq.ft., 
first  floor  fireproof. 

Post  Office — Clarksville.  Tex. — Bids  were  received  as  fol- 
lows, Apr.  1.  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept  Washington,  D.  C,  for  the  construction  of  a  post  office 
at  Clarksville,  (a)  limestone;  (b)  sandstone.  George  A. 
Shaul,  Se«eca,  Kan.,  (a)  $41,956.  Newport  Contracting  & 
Engineering  Co..  Newport  News.  Va.,  (a)  $43,775.  A.  E.  And- 
son,    Clarksville,    Tex.,     (a)     $44,8  +  4.      Noted    Feb.    26. 

■fsteel  Lock  Gates — Dallas,  Tex. — The  contract  for  erect- 
ing four  pairs  of  steel  lock  gates,  has  been  awarded  to  the 
MILWAUKEE  BRIDGE  CO..  Milwaukee,  Wis.,  at  $12,349,  and 
the  estate  of  A.  P.  HORTON.  Chicago,  111.,  at  $13,4S0.  Noted 
Mar.   26. 

Post    Office — Longview,    Tex. — Bids    will    be    received    until 

3  p.m.,  Mav  12.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas- 
ury Dept.,  Washington,  D.  C,  for  the  construction  complete 
(including  mechanical  equipment,  interior  lighting  fixtures, 
and  approaches)  of  the  U.  S.  post  office  at  Longview,  Tex.  It 
will  be  two-stories  and  basement,  ground  area,  3800  sq.ft., 
construction  nonfireproof,  stone  anJ  brick  facing. 

Reconstructing  Building- — Bremerton,  Wash. — Bids  will  be 
received  until  11  a.m.,  Mav  2,  bv  H.  R.  Stanford.  Chief,  Bu- 
reau of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C.,  tor 
partial  reconstruction  and  fireproofing  building  No.  59,  at  the 
navy  yard,    Bremerton,  Wash. 

Buildings — Tatoosh  Island,  Wash. — Bids  will  be  received 
until  11  a.m..  May  9,  bv  R.  H.  Stanford,  Chief,  Bureau  of 
Yards  and  Docks.  Navv  Dept..  Washington,  D.  C,  for  chiet 
operator's  quarters  at  the  U.  S.  Naval  Radio  station,  Tatoosh 
Island,  Wash. 

Drainage  Pumps— Los  Angeles,  Calif. — Bids  will  be  re- 
until  Apr.  14.  bv  O.  S.  Ensign,  Electrical  Engr.,  Wash- 
ingrton,  D.  C,  for  furnishing  centrifugal  pumps  for  the  Yuma 
project,  Ariz. 

Gasoline    Engine — Los    Angeles.    Calif. — Bids    will     be    re- 
until  2  p.m..  Apr.   13,   by  O.  H.   Ensign,   Electrical  Engr., 
fur    furnishing    one    marine    type   gasoline    engine. 

Pumps — Los    Angeles.    Calif. — Bids    were    received    Mar.    23, 
D      ,   I".    S.    Reclamation    Service,    Los   Angeles,    for   fur- 
nishing   three    geared    single    acting    triplex    plunger    pumping 
units,    as    follows:      Rumsey    &    Co.,    Ltd.,    Seneca    Falls,    N.    Y., 
.h    Booth   Usher  Co..  Los  Angeles,  Calif.,   $61ft,ouo, 
Terry     Kngii  ••••ring    &     Machinery     Co.,     Los      Angeles,      Calif., 
i  S    c...    I. id..    Seneca     Falls,    N.    Y.,    $690,150. 

liooi i    <'.-..    Los    Angel,        I'.ilif.,    $693,000,    Deane 

Co.,    Holyoke,    Mass.,    $922,500.     Noted   Mar.   19. 

+  Post     Office — Hilo,     Hawaii — Oscar     Wenderoth,     Superv. 
Arch.,   Treasury    Dept.,    Washington,    D.   C,   has   awarded   Con- 
or   the    construction    of    a    posl    office   at    Hilo    to    the 
i   [LDING   CO.,  Salt  Lake  City,  Utah,  at  $185,522. 

:      II.     22. 

Steel  Fuel  <>il  storage  Tnnk — Pearl  Harbor,  Hawaii — 
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ford,   '  u    of    Yards   ami    Docks,    Navy    Dept.,    Wash- 

illon  fuel  steel  oil  storage  tank 

delivered     at     Phil; Ilia,     Penn.,     to:      naval     station,    Pearl 

Ha  i  bor,    Hawaii. 
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Canal — Albany,  N.  Y. — The  State  Assembly,  Mar.  25,  passed 
the  Jones  Bill,  which  provides  for  a  vote  by  the  people  on 
issuing  $6S,000,000  in  bonds  for  canal  work.  The  measure 
includes  the  construction  of  a  canal  between  Flushing  River 
and  Jamaica  Bay,  N.   Y. 

Fire  Station — Binghamton,  N.  Y. — Tl-  i  city  plans  to  con- 
struct a  fire  station  to  cost  $50,000.  Fn.nk  Woodruff  is  Fire 
Comr. 

+Grandstand — Buffalo,  N.  Y. — The  Federal  League  Base- 
ball Club  has  awarded  the  contract  to  MOSIER  &  SUMMERS, 
1266  Seneca  St.,  Buffalo,  for  reinforced-concrete  grandstand 
at  its  baseball  park  on  North  and  Ave.,  at  $75,000. 

•  Electric  Work — Kings  Park,  N.  Y. —  (Official) — Bids  will 
be  received  by  the  State  Hospital  Commission,  Capitol,  Al- 
banv,  until  2:30  p.m.,  Apr.  27,  for  installing  electric  work  in 
buildings  A,  B.  C  and  D  at  the  Kings  Park  State  Hospital. 
J.    H.    B.    Hanify    is    Secy.    State    Hospital    Comn. 

Broken  Stone.  Lumber — New  York,  N.  Y. —  (Official) — Bids 
were  received  Apr.  2,  by  the  Park  Board,  Arsenal  Bldg.,  64th 
St.  and  Fifth  Ave.,  Borough  of  Manhattan,  for  (a)  broken 
stone  and  screenings  No.  1,  1914,  for  parks,  borough  of  the 
Bronx,  and  (b)  for  lumber.  The  lowest  bids  follow:  (a) 
Haverstraw  Crushed  Stone  Co.,  Whitehall  Bldg.,  New  York, 
$4735;   (b)  East  River  Mill  &  Lumber  Co.,  New  York,  $6617. 

Fire  Apparatus — New  York,  N.  Y. — (Borough  of  Manhat- 
tan)—  (Official) — Bids  were  received  as  follows.  Mar.  31.  by 
Robert  Adamson,  Fire  Comr.,  Borough  of  Manhattan,  for  7 
motor-driven  hose  wagons:  Sternberg  Motor  Truck  Co.  of  New 
York,  12th  Ave.  and  132nd  St.,  N.  Y.,  $28,500;  International 
Motor  Co.,  64th  St.  and  West  End  Ave.,  New  York,  $27,902; 
Nott  Fire  Engine  Co.,  Inc.,  Minneapolis.  Minn.,  $27,895;  Uni- 
versal Motor  Truck  Co.,   146  West  63rd  St.,  New  York,   $32,340. 

Kepairs  to  Piers — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — Bids  will  be  received  until  noon,  Apr.  17, 
by  R.  A.  C.  Smith,  Comr.  of  Docks,  Dept.  of  Docks  and  Ferries, 
Pier  A,  foot  of  Batterv  Place,  North  River,  Borough  of  Man- 
hattan for  repairs  to  Pier  56,  foot  of  East  Fourth  St.,  East 
River,  Borough  of  Manhattan  and  Pier  52,  and  132  ft.  10  in.  of 
bulkhead,  at  the  foot  of  Stanton  St.,  East  River,  Borough  of 
Manhattan. 

Scan-all — New  York,  N.  Y. — (Borough  of  Brooklyn)  —  (Offi- 
cial)— Bids  were  received  Apr.  2  bv  the  Park  Board,  Arsenal 
Bldg.,  64th  St.  and  Fifth  Ave.,  borough  of  Manhattan,  for  con- 
structing a  granite  ashlar  and  concrete  seawall,  placing  rip- 
rap earth  fill  along  ..ie  shore  road,  between  Latting  Place  and 
Bay  Ridge  Ave.,  and  between  92nd  St.  and  Fort  Hamilton 
Ave.,  Borough  of  Brooklyn,  together  with  incidental  work. 
The  lowest  bid  was  submitted  bv  Henry  Steers,  Inc.,  17  Lat- 
tery Place,   New   York,   at   $259,432. 

Granite  Monuments — New  York,  N.  Y.  —  (Borough  of 
Queens)  —  (Official) — Bids  will  be  received  until  11  a.m.,  Apr. 
15,  by  Maurice  E.  Connolly,  Pres.  Borough  of  Queens,  for  1000 
best    Maine    granite    monuments. 

•  Subway — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  until  12:15  p.m.,  Apr.  24, 
by  the  Public  Service  Commission,  154  Nassau  St.,  Borough 
of  Manhattan,  for  Sect.  2  of  Routes  4  and  36,  Broadway- 
Fourth  Ave.  Subway,  Borough  of  Manhattan.  The  work 
calls  for  a  four-track  underground  railroad  in  the  Borough 
of  Manhattan,  extending  from  a  point  under  Broadway  about 
106  ft.  north  of  26th  St.  to  a  point  about  98  ft.  north  of  38tfl 
St. 

•+Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn) 
(Official) — The  Public  Service  Commission,  154  Nassau  SI  . 
Borough  of  Manhattan,  has  awarded  the  contract  to  the 
CRANFORD  CO.,  190  Montague  St..  Borough  of  Brooklyn,  fir 
constructing  Sect.  1-A.  of  Route  No.  12,  a  part  of  the  B 
way-Fourth  Ave  rapid-transit  railroad  in  the  borough  Oj 
Brooklyn,  at  $2, 225, 519.  Bids  wen-  opined  Mar.  27.  List  or 
bidders    noted    Apr.   2. 

Life-Saving  Station — Niagara  Fills.  N.  Y. — The  Niagara 
Suite  Reservation  Commission  will  construct  a  life-saving 
station    loat     Island.      Estimated    cost,    $10,000. 

+stni>lc     Niagara    falls,    n.    Y.     Tin-    general    contract    had 

1,,-,-n  awl id   to  CHARLES  MOYER,   Niagara    Falls,  al   $11,00(1 

for  the  construction  of  a  stable  foi  the  Palace  Laundry  CoJ 
Niagara    Palls.     It   will  be  three  stories.   39x70   ft. 

*li»ni«.ir..  Thiells,  N  v.  Icial)  Lids  will  be  re- 
ceived  bj    Franl     \     Vanderllp,   Pres.   Bd    ol    Mgrs.,   LetchwortB 

\  ,n,,.  i      i- i  ,     15    w  .ill  si  .   \v«    York,   N     v..   until    noon] 

Apr.  16,  i,.,  finishing  hardware  for  Cottages  \  B,  C  and  i> 
at  Letchworth  Village,  Thiells.  Lewis  P.  Pllcher,  Capitol! 
Albany,   Is   State    Arch, 

Canal    Work     Trenton    Palls,    N     V       [litis    will    bo    received 

until   i '.   May  5,   bj    Di an   W.   Peck,  stale  Supt.   Pub.   YVks., 

Mi.an-..  N.  v.,  for  n  dam  and  Blulci  gati  across  West  Canadl 
■  , .  ,  i    ai   Trenton    Palls. 
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Dock — Charleston,  S.  C. — The  city  is  considering  the  con- 
duction of  a  public  dock.     Estimated   cost,   $200,000. 

♦  Concrete  "Wall* — Richmond,  Va. — The  Citv  Council  has 
iwai'ded  the  Contract  to  MeAUGHLEY  &  VAN  DOEAN,  Rich- 
nond.  for  constructing-  concrete  walls  along  Beacon  Quarter 
branch   and    Shockoe    Creek,    at   $24,364.      Noted   Mar.    IP. 

Levee  Work — Mississippi — The  Yazoo-Mississippi  Delta 
3oard  of  Levee  Commissioners,  Jackson.  Miss.,  has  been 
luthorized  to  issue  $1,000,000  in  bonds  to  strengthen  the  levee 
system    in    the   upper   district    of   the   stat.-. 

Filling — Bay  St.  Louis,  Miss. — Bids  will  be  received  un- 
it Apr.  17,  by  Joseph  P.  Cazeneuve,  Chn.  Bond  Comn.,  for 
illing  behind  the  seawall  by  suction  dredge.  About  75,000 
:u.yd.    are    called    for. 

+  Drainage — Greenville,  Miss. — Bids  were  received  Mar.  31 
.v  the  County  Drainage  Commissioners.  Greenville,  for  6,- 
(00,000  cu.yd.  of  earth  excavation  for  draining  ditches.  4700 
•u.yd.  of  embankment  and  clearing  about  20  miles  of  natural 
Irainage  channels  in  Bogue  Phalia  Drainage  District.  The 
•ontract  has  been  awarded  to  R.  H.  &  G.  A.  Mc WILLIAMS, 
lackson  Boulevard,  at  ?5Si7,S23  for  excavation,  and  to  <;.  G. 
JOUNCIL.  Greenville,  at  $51,558  for  clearing.  The  Morgan 
eiing  Co..  Goodwin  Institute,  Memphis,  Tenn.,  is  in 
of  the  engineering  work. 

nnge — Kinder.  La. — Kinder  Drainage  District  No.  2, 
Cinder,  has  voted  to  issue  $30,000  in  bonds  for  drainage 
vork.      Bids   will    be   asked    soon. 

linage  Work — Greenfield,  Tenn. — Middle  Fork  and 
Spring  Creek  Drainage  and  Levee  District  of  Weakley  County 
dans  to  drain  about  8500  acres  in  Weakley  County.  Esti- 
nated  cost,  $130,000.  J.  B.  Overton,  Greenfield,  is  Director  of 
>rainage. 

Dredging — Trenton,  Tenn. — Bids  will  be  received  until 
k.pr.  15,  by  the  Trustees  of  Drainage  District  No.  1,  Trenton, 
or  1.164,000  cu.yd.  of  dredging.  Lund  &  Hill,  Little  Rock, 
irk.,  are  Engrs. 

+  Handstand — Cincinnati,     Ohio — The     Park     Commissioners 
warded    the    contract    for    a    bandstand    to    the    L.    EID 
:ONCRETE   STEEL  CO.,   Cincinnati,   at    $10,000. 

+  (  himney — Chicago,  111. — The  citv  has  awarded  the  contract 
o  H.  R.  HEMICKE.  INC.,  New  York,  N.  Y.,  for  a  radial  brick 
himney  on  foundations  already  excavated  l>v  the  city,  at 
10,050. 

•  Freight  Sheds  and  Building— Chicago.  TIL  — ( Official)  — 
lids  will  be  received  by  the  Harbor  ami  Subway  Commission 
mil    11    a.m..    Apr.    30,   for   constructing    two    freight  and    pas- 

buildings  on  Pier  No.  2  in  Harbor  District  Xo.  1.  E.  C. 
hankland    is    Chn.    of   the   Comn. 

Subway — Springfield,    111. — W.    D.    Seely,    City    Engr.,   is  pre- 

aring    plans    for    a    subway    to    be    constructed    at    Sixth    St. 

ted  cost,  $10,000. 

Ditch — Bemldji,     Minn. — Bids     will     be     received     until     10 

t.,    Apr.    2s.    by    J.    I..    George,    County    Amir.    Bemidil.    for 

onstructing   County    Ditch   No.    21.      Estimated    cost,    $311,000. 

Ditch — Grand    Rapids,    Minn — No    bids    were    openi  d,    Alar. 

by    M.    A.    Sp: County    Amir.,    Grand    Rapids,    tor   con- 

tructing    Ditch    No.    2.      An    injunction    was    served    holding 
p   the    work. 
+  Fire    Station — Horton,    Kan.  —The    citv    has    awarded    the 

trad    i-  Si 'i  ITT   BRi  >S.,   C iia.    Kan.,   for  a  two- 

-      station,    4l.\6ii    ft.,    at    $11,034. 
foal  and  Ash  Conveyor,  Blinker,  Etc.  -SI     Louis,   Mo.— Bids 
111    be    received    until    Apr.    la.    by    the    Board    of    Public    lm- 
for   a    coal    ami    ash    com    yor,    coal    bun!     r,   auto- 
latlc    scales,    ash    bunker,    etc. 

itatoriuni-    Little    Rock,    Ark      -R     AI.    Moblcy,    Little    P.ock, 

construct    a   natatorlum   on   Summll    Ave       it    will    i       I 
. a     frame    construction.       Estimated    co   t,    $22,000. 
Motordrome — Galveston,    Tex.-  John    Prince,    Houston,   Tex., 
iruct    a    motordrome    at    Galveston, 
ici.nii    Park     Oklahoma    City,    01  Smith, 

,    l  iklahoma    <  'it  \ .    are     pri  i  to]  I 

ark    for    the    Oklahoma    Cltj     Ba   eball    i  tub 

Elimination    of    Crnde    Crossing      Colorado    Springs,    Colo. — 
aver    &    Rio    Grande    It. II     Co.    will    start    work    soon    on 
proposed     underpass    to    eliminate    the    grade    crossing    at 
outh    Nevada    Ave,      latin. 

Dike      Kelso,     W;ijIi       The     Comml    -i rs     of     Mount     Silo 

'Iking   District,    Kelso,    plan    to   award    the    contract    soon    for 
te  eonstructlon  of  a  dike.     Estimated  cost,   $150,000. 

Dock  Superstructure  Seattle,  W  h  Bids  will  be  asked 
y  the  Seattle   Pott  Commission   in    about    three   weeks   (or   the 

ll'tlnn    lif    tin  D  The 

lans  pi  iler  810   ft.   wbie  and    1708   ft.   boor  on    the 
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Marble — San  Francisco,  Calif. — See  item  under  Buildings. 
Ar,PiTJ^San^  F£?"cis?,0'  Calif.— Bids  will  be  received  until 
Apr.  16  by  the  State  Board  of  Harbor  Commissioners  for  the 
construction  of  Pier  No.  41,  at  the  foot  of  Mason  St.  It  will 
be  900x200  ft.  Estimated  cost,  about  $300,000.  Leo  V  Merle 
Jr.,    is   Secy.    Bd.,   San    Francisco. 

h~  'tiff  £tati <?n_fSa,n  JT-ran£lsc?'  Calif.— Bids  will  be  received 
by  the  Board  of  Public  Works  until  Apr.  15  for  the  con- 
struction of  Engine  Station  No.  12  at  Drumm  and  Commer- 
cial Sts.     Frederick  J.  Churchill  is  Secy.   Bd. 

Bulkheads,  Etc.— Yallejo,  Calif—  i  Official)—  Bids  will  be 
received  until  Apr.  15  by  the  city  for  the  construction  of  pile 
and  timber  bulkheads  about  2100  ft.  long  in  connection  with 
proposed  harbor  improvements.  Estimated  cost,  $42  000 
Lawrence  Thompson  is  City   Engr.     Noted  Mar.  5. 

Bulkhead— Vallejo,  Calif.— Bids  will  he  received  bv  the 
City  Council  until  Apr.  15  for  the  construction  of  a  "bulk- 
head   on    the   waterfront    between    Maine   and    Kentucky   Sts. 

Fire  Station— Quebec,  Que.— The  city  is  having  plans  pre- 
A h  a  station   to   cost    $135,000.      W.    D.   Baillarge   is 

„„^an ",'  Work— Ottawa,  Ont. — The  Department  of  Railways 
•}}}\.L ;,\n,aI..^,-'.tt.a";a'  has  awarded  the  contract  to  the  INLAND 
CPISrR4CTlNS  CO-  Toronto.  Ont.,  for  constructing  Sect.  2 
of    the    Trent    Canal,    at    ?712,i,:.s 

..  *"ikf — Winnipeg.  Man.— Bids  will  be  received  until  noon. 
May  15,  by  s.  H.  Reynolds,  Chn..  Commissioners  of  the  Greater 
Winnipeg  V\  ater  District.  901  Boyd  Bldg.,  Winnipeg,  for  con- 
structing a  dike  across  the  end  of  Indian  Bav  lan  arm  of 
Shoal  Lake,  Ontario).  The  dike  will  contain 'about  220.00" 
yd.    of   fill. 

...  ferryboat— Ladner,  B.  C— The  Provincial  Government, 
Victoria,  B.  C,  will  construct  a  ferryboat  for  service  on 
Fraser  River  between  Ladner.  B.  I.'.,  and  Woodward's  Land- 
ing, B.   C.     Estimated   cost,    $25, 

Fire  Apparatus— Vancouver,  B.  C. — The  citv  plans  to  pur- 
chase the  following  fire  apparatus:  Fire  boat.  $12:.. 000;  auto- 
mobile water   tower,   $15,000;   automobile  service   truck,   $S350. 

Drainage — Vancouver,  B  C — The  Vancouver  Sewerage 
&  Drainage  Board  plans  to  drain  about  half  of  Burnabj 
Lake  by  deepening  the  channel  of  Brunette  River,  facilitat- 
ing the  flow  of  water  to  Still  Creek.  Frank  Bowser,  Van- 
couver, B.  C,  is  Chn.  Bd.     A.  D.  Greer  is  Ch.  Engr. 

Steam  Roller — Victoria,  B.  C. — Bids  will  be  received  by 
the  City  Purchasing  Agent,  until  4  p.m.,  Apr.  27  'or  an 
eight-ton    steam    roller. 

BUILDINGS 

{•Augusta.  Maine — The  contract   for  building  an  addition  at 

the    Augusta    State    Hospital    has    l n    awarded    to    GEORGE 

H.  WILBUR  &  SON,  Old  Town,  at  $63,292.  Harry  S.  Coombs. 
Lewiston,    is    the   Arch. 

•flloston,  Mass. — The  contract  for  constructing  the  school 
for  Aliss  Lucy  Wheeloek.  has  been  awarded  to  JOHN  W. 
DUFF,  14fi  Summer  St.  The  estimated  cost  is  (40,000.  Brain- 
erd    &    Leeds.    Archs..    89    Franklin    St,    prepared    the    plans. 

+The  contract  for  laying  the  foundation  for  the  500-room 
lodging  house  at  Washington  and  Cherry  St  has  been  award- 
ed to  the  JOHN  T.  SCULLY  FOUNDATION  CO.,  Cambridge, 
Mass 

Boston,   Mass.  II.    Arch.,    20    Beacon   St.. 

has  completed  plans  for  a  six-story  brick  and  steel  office 
building  at   130   Federal  St.   for   Harva 

The  .laynes  Building  Trust  will  ereol  a  10-story  rein- 
forced illding  on  Washington  St.  Arthur  H.  Bow- 
ditch,  7  Water  St.,  prepared  the  plans.  The  estimated  cost 
Is    $750,000. 

Plyi th.    Mass.     The    Firsl     Baptist    Church    Corporation 

will   ereci    a    new    church    at    Mil  arver   sts..    to   cosl 

about    ■ Johi    n      loxhead,  92  i   Elllcotl  Sq.u  i 

N.  Y.,   is  prepa 

Worcester,  Mass.     The  Colonial   Real  Estate  Trust  Co.  will 

lain  i  nd    Valley   sts.   to  cost   $200, 1 

B.     P,     Fitzgerald,     Arch,,    state     Mutual     Bldg.,     I 
plans. 

Hartford,  C i.      i  Ing   prepared   by   F.  C.   Wall, 

Arch.,   -17    Putnam    St.,    for   a    five-story    brick    business 
al     1213    .Main    St.,    for    M.    D 

n.-«  Britain,  Con.  Waltei  P  Crabtree,  Arch.,  272  Main 
sts..  has  completed  plans  for  a  two-stoi 

on   Chestnut    SI       Bids    «iil    be    received    b  Tram. 

Chn.    of    the    Bldg.    Com.    until    noon,    Apr.    I 

• 

\ov  Britain,  Conn.     Hols  will  be  received  bj    the   Board  of 
Citj     I  ildg.,    i!       :  pi      14   foi     tb"    consl  i  in-- 

1    Bank    Bldg., 
is    the    Arch.      Noti  .i    Feb 

Buildings  continued  on  page  222, 

CONTH  \<  T   run  i 
Rapid  Transit   System  1       Bids  were  reci 

uctlon 

,,f    Si  i  i  ooi    i    \      Route    i  !  i  'ourth 

a  ve    i  apld   1 1  .  ii'  it   s\  si.  in  ami   o  way  i  apld 

i    id   hi   i  he    Boi  om  b   of    Rrookl>  n     1 1  t>m    tA)    Ci  an- 
190   Monl  -  oklyn:  <B)   Lltchfti  id  Construc- 

tion  Co., 

\\  oolw  oi  tb     Bid         Mew     fori        [El     Di     nor    Con 
60   Wall   St.,    N    «    York:    [1  ilth   Contracting    Co      Ml 

thur    MoMulli  Co.,   1  19 

Broadway,    New    York;    ill)    Smith,    Hnusei    a     Mi 

,  1  1     llm-li     Wcl 

ton  St..  Hobo  Fifth  Ave.,  New 

■am     \  v.    .    Mi  w     Yo,  1,      i  la    T     .1      Bui  kle>     El  o  .    SOS 

Kirili     Wo..    New    Vork      'Mi    Rapid    Transit    Subwn 
>v     Vol  k;    (Nl    \'.  w  in  in    S 
,klj  a      "  ■'     Patrick     McQoi  .  •  • 
Madison     Vvo.,   New    Vmi,      (Pj    Godwin    Construction    Co 
\m  .  n.  w    Vora     ".'t   underpinning  A   Foundatlo 

n  w   Toi  i  |  Broadway, 

New    york      Tin    Item  bids  wan     u  follows: 
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Buildings    continued     from     iiiicc    219 

New  Haven,  Conn. — Brown  &  Van  Beren,  Archs.,  865 
Chapel  St.,  are  preparing  plans  for  remodeling  the  Hyper- 
ion Theater  on  Chapel  St.  The  estimated  cost  is  $100,000.  S. 
Z.   Poii   is  the  owner. 

Buffalo,  IV.  Y. — The  International  Ry.  Co.  is  having  plans 
prepared  tor  a  12-story  terminal,  arcade  and  office  build- 
ing 125x235  ft.,  to  extend  from  Franklin  to  Pearl  St.  The 
estimated  cost  is  $1,000,000.     E.  G.  Counette  is  Pres. 

•^Buffalo.  X.  Y. — Bids  will  be  received  until  2:30  p.m., 
Apr.  20.  by  J.  H.  B.  Hanify,  Secy.,  State  Hospital  Comn  tor 
coi.structing  verandas  on  main  building  at  the  Buffalo  State 
Hospital,    Buffalo,    X.    Y. 

+  Xe»  York.  W.  Y— (Borough  of  Bronx)— The  Property 
Operating  Corporation  has  awatiled  the  contract  for  building 
two  stores  and  eight  theaters  on  Hi.-  Snuthcrn  I  ,"iile\  ai  «1. 
north  of  WestVhester.  to  the  MURPHY  CONSTRUCTION  CO.. 
50   Jhurch  St.     The  estimated  cost  is  $75,000.     Paul   b.  Lavelle, 

The  Rogers  Peet  Co.  will  erect  a  10-story  building  at 
Fifth  Ave.,  between  41st  and  42d  Sts.  The  building  will  be 
of  limestone  and  b-ick  and  is  estimated  by  the  architects 
Townsend,  Steinle  &  Haskell,  Broadway  and  34th  St.,  to  cost 
about   $500,000.  .  ,...  ,,„,„ 

+The  contract  for  constructing  a  12-story  addition,  adjoin- 
ing the  present  building  of  the  Standard  Mail  Order  Co.,  4*3 
West  r. r. t li  St.  has  been  awarded  by  that  company  to  isaai 
A  HOPPER.  INC.  The  estimated  cost  is  $200,000  Henry  B. 
Herts.   110  West  40th  St.,  is  the  Arch. 

F.  F.  Flagg,  Vice-Pres.  of  the  American  Express  to,, 
states  that  the  company  will  not  erect  the  32-story  building, 
for   which   plans   were   prepared.      Noted    Apr.    2.  _ 

Rouse  &  Goldstone,  40  West  32d  St..  are  preparing  plans 
for  a  12-storv  store  and  loft  building  at  3St„  St.  and  bixtn 
Ave.  for  the  Harvard  Realty  &  Construction  Co.  The  cost, 
including  site    is   estimated    at   $450,000.  -d„„„j 

(Borough  of  Brooklyn) — William  E.  Lehman.  73S  l.ioaii 
St..  Newark,  N.  J.,  is  preparing  plans  for  a  theater  to  be 
erected  at  Livingston  St.,  for  Frank  A.  Keeney,  1493  I -.ro.<<  - 
way,    Borough    of    Manhatta.      The    estimated    cost    is    $200,111111. 

(Official)  — (Borough  of  Brooklyn)— The  following  are  the 
bids  received  by  C.  B.  J.  Snyder,  Supt,  of  School  Lldgs..  on 
Mar.  30  for  the  general  construction  of  School  N  o.  3b  at 
Stagg  and  Ten  Evck  Sts.;  P.  F.  Kenny.  $105,090;  Peter  Cleai  > , 
115  Marion  St..  Brooklyn,  $94,700;  Frymier  &  Hanna  Co., 
$110,400;  H.  C.  Stowe  Construction  Co.,  $103,530;  William ,  D. 
e,  $109,991;  Libman  Contracting  Co.,  $  1 06.; 650;  Mitchell 
Construction  Co.,  $106,000;  William  H.  Egan,  $10 1, 840.  Noted 
Mar.   26.  .      , 

■i  -rough  of  Brooklyn)— (Official)— Bids  will  be  received 
bj  the  Superintendent  of  School  Buildings  until  11  a.m.,  Api. 
13,  for  the  general  construction  of  School  No.  95  at  Nan 
Sick  Ion  St.  and  Neck  Road.  C.  B.  .1.  Snyder,  Park  Ave.  and 
5:itb   St..   Borough   of  Manhattan,   is  the  Supt.  . 

(B ugb    of    Queens)—  The    Mitchell    Construction    Co., ,4 

Court  Sfiuare.  Brooklyn.  N.  Y„  suhmitted  low  bid  at  $204,000 
for  the  construction  of  School  No.  91,  on  Central  Ave.  near 
k  Ave.  C.  B.  J.  Snyder,  Park  Ave.  and  59th  St.  is 
Supt.     Noted   Apr.   2. 

Rochester,  V  •* .  Gordon  *  Madden,  Archs.,  Sibley  Bldg., 
are   pre], ruing    plans    for    the    Board    of   Education    for    a   one- 

t    school,   -2lx2.-,<;   ft.     The   building   will  be 

at    Goodman    and     Bay    Sis.    and    is    estimated    to    cost 

+Waraavr,   v   \.     'I'Im-  contract   for  (be  construction  of  the 

high    Bchool    i.i      been    awarded    to    the    It.    r.    tayL"M    <  ".. 

:  ,  000, 

-rVtliMitic    <  it».   X.  ,1. — The   contract   for   building    the   club 

thi     Si  :-     View    Goli    Club    has    bei  n    a  warded     to 

MILTON     W.     TOTING,     Montpeller    and     Pacific    Sts.,      Atlantic 



Bound    Brook,    V    .1       Bids    will    be    received    by    the    Dis- 
i  -ik.      E,    ll.   I  until     V.pr.    11   for   constructing  a 

and    tlh    bcI I,   80x110  ft.,   to  cost  about  $42,- 

000       .1.    x.    Pierson    &    Sons,    Perth    Amboy,    x.    .!„    are    the 

.-,  ,~.>   OUr,   \.  .i.     Thi    Trust St.   Josi  ph       I  Come   Coi 

the   Blind,   n  ill   bull  [ditlon   to  I ! tit  ution  on 

rKn.rix.  \.  ,i.     The  contract    foi   completing   the  Washlng- 

.      to    thi      BARZAGH1    VOUGHT 

•  llnton  Ave., 

.  -   the  plans,  '     '  6  Mar.  B. 

Newark,    v    ,i.     Bldi     will    hi  '  the    Board    of 

I  ii 

tubei  '"I"  li    hoi  pi      I  ool        Plan      .,,,,- 

.  ,    rohn    i'    Caner       Plan 
til,    at    Hi'  I  >hn    i'    Capon,    207    Market   St., 

Ncv. 

Weal   11 ken.   \.  .1.  P  '.  N.  J"., 

1     100,000, 

+  Ml.  nl.Mwi.      I-. mi 

I    to  Bl  ITZ    &    CADAR,    Allenton  n.   at 

ened  Mai      19. 

Plttaburgh,     P i     1.       It.     M. 

Ti  Imbli     1  hool  In  the  B  —  ugh  of 

+  0   14th  In- 

iDUCl 

lllilll re.       Mil  Wfl  I  '  '    II      & 

' 

+  u  aaalnarton,    i>.   <  .  ■ 

i,,i    1.,   11,,.    1;.  iYl   ' '   i''  >B 

tred  Hi" 

I 
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$125,000  building  for  the  Y.  M.  C.  A.  Louis  B.  Jallade,  Nev 
York,  N.  Y.  and  H.  M.  Miller,  Assoc,  Arch.,  prepared  th 
plans.  Alternate  bids  on  a  reinforced  concrete  structur 
will  be  considered. 

Jacksonville,  Fla. — The  County  Commissioners  have  aq 
cepted  plans  for  an  annex  to  the  court  house.  The  estimate, 
cost  is  $115,000.     Noted  Dec.   11. 

-^Cleveland,  Ohio — The  general  contract  for  the  construe! 
tion  of  the  six-story  and  basement  commercial  building 
80xS0  ft.,  for  the  Fireproof  Building  Co.,  has  been  awardel 
to  the  REAUGH  CONSTRUCTION  CO.,  Cleveland,  Ohio.  Note 
Jan.   22. 

+The  general  contract  for  the  construction  of  the  ai 
museum  for  the  Cleveland  Museum  of  Art,  has  been  awanlv 
to  the  CROWELL,  LUNDOFF,  LITTLE  CO.,  Cleveland.  TH 
estimated    cost    is    $1,000,000. 

Plans  are  being  prepared  by  "Walker  &  Weeks,  802  Luck 
Bldg.,  for  the  construction  of  a  four-story  and  basemeil 
theater,  for  the  Associated  Investors  Co.  The  estimate 
cost    is    $60,000. 

+The  general  contract  for  the  construction  of  the  si* 
story  and  basement  commercial  building,  46x136  ft.,  for  t  1 
Stillman  Co.,  has  been  awarded  to  the  CROWELL  LUNDOF 
LITTLE  CO.,  1951  East  57th  St.  Tne  estimated  cost  is  $12C 
000.  • 

Columbus,  Ohio — Bids  will  be  received  until  noon,  An 
21,  by  Carl  E.  Steeb,  Secy.,  Board  of  Trustees,  Ohio  Un| 
versity,  for  the  construction  of  an  addition  to  the  physic 
laboratory.      Joseph    N.    Bradford    is    the    University    Arch 

•fColuniltus,  Ohio — The  contract  for  the  erection  of  tl 
Chapman  Theater  at  Rich  and  High  Sts.  has  been  awarded 
J.   W.   HECKERT  at  $67,000. 

•fi.i.n.-i.  Ohio — The  contract  for  the  construction  of  the  &■ 
ministration  building  and  nurses'  home  at  the  Lima  Sta 
Hospital  has  been  awarded  to  the  NATIONAL  CONCRET 
FIREPROOFING  CO..  Cleveland,  Ohio,  at  $132,000.  Not 
Mar.  12. 

Marietta,    Ohio — Bids    will    be    received    until    Apr, 
the    Board    of   Education,    Marietta,    for    the    construction    of 
school. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Apr. 
by  Chas.  J.  Sanzenbacher,  County  Audr.,  for  the  constructi 
of  an  industrial  training  and  service  building  at  the  Luc 
County  Children's  Home. 

Detroit,    Mieh. — Bids    will    be    received     until    Apr.    20, 
Malcomson     &    Higginbotham,    Archs.,    4H4     Moffat    Bldg., 
the    construction    of    a    two-storv    and    basement    high    scho 
151x230    ft.      The    estimated    cost    is    $250,000. 

Detroit,  Mich. — Bids   will  be   received   until   4   p.m..   Apr. 
by    Chas.    A.    Gadd,    Secy..    Hoard    "f    Education,    for    the   Alb< 
Michael  high   school  to   be   erected   at   Detroit. 

+Highland    Park,    111. — The    general    contract    for    the    CO 
struction   of  the  high  school  at  Vine   Ave.   and   St.  Johns 
has   been   awarded  to   the  C.   A.   MOSES   CONSTRUCTION 
133    West    Washington    St.      The    estimated    cost    is    $200,' 
Noted   Dec.    18. 

I. a  Crosse,  Wis. — Plans  are  being  completed  by  Willi: 
Kittle,  Madison.  Wis.,  for  the  State  Normal  School  atl 
Crosse,    Wis.      The    estimated    cost    is    $100,000. 

+  II.1111I1I1111,    Iowa — The    general    contract    for    the   constL 

tion    of    the    high    school    at     Hampton,    has    I tl    awarded 

H.    J.    LOEFFERS,    Granby    Bldg  .    <'■    liar    Rapids,    Iowa. 

+Wella,  Minn. — The  general  contract  for  the  construi 
of  the  two-storj  lodge  building  for  the  Knights  Of  Colufl 
has  been  awarded  to  HERMAN  ZENZ,  2711  North  Cj 
Ave.,    Minneapolis,    Minn. 

St.  Louis,  >i<>.  ".ids  will  be  received  until  9  a.m.,  Apr. 
by  Edward  Kahlbaum,  s.n  .  Executive  Com.  Missouri  SB 
of  Mines  and  Metallurgy,  for  the  erection  of  a   gymnaslufl 

■rDaiias,  Tex.— The  contract  for  the  construction  of 
building    "ii    South    Lamar   St.,    for   the    Higginbotham    EH 

Logan     Dry    G Is    Co.,    has    been    awarded    to    the    HUGH 

O'R   ll   RKE    CONSTRUCTION    CO,      Lang    &    W'ltchell   are 
Archs. 

+  i.nilirii.  Tex.-   The  contract    for  electing   Ihc  court  ho 
for    King    County,    has    ken.    awarded    in    ll.    10.    rill'lin 
i'"i  1    W01  lb.   Tex. 

(iranil  Mouiul.  Wash.  Mills  will  be  received  until  Apr. 
by  the  State  Board  of  Control,  for  two  buildings  ai  the  ' 
Training   School    tor  Girls,  ai   Miami   Mound. 

-^Seattle,     Wash.     The    eontracl     tor    a     10-story    hoi 

i' Hi   ani 1  ei  sltv   sts..    tor   the   i-  e idj    1  totel   Col 

iwarded   to   WILLIAM   C    PHILLIPS,    Howells  &   st 

.\'eu      \  "i  k      I  '.I'lc,     are     I  lie      \  1      li 

+1  lure t.   Calif.     The   contract    for    the   < truetl 

1  he   music   hall   ai    Pomona    Colli     1      I         I    en  awarded  IS 
1:1:      VTANUFACTl    RING     CO,,     19«      West      Eighth 
Idi     CalU     .'i 
snn   Franclaco,  Calif.     Bldi    will  be   received    bj    thi     ■ 
1,1'   Public    u  '"  1       'mi  ii     Vm     29,    for    thi     mai  ble    «  1  1  1     a] 
Hall       Fri  dei  li  1    .1    Churchill  Is  Secy,  of  the  M.I, 
The    Southern    Pacific   Co.    win    receive    bids   soon    for 
.  1  ■  <  1 1 ■  ■  '        I  1  1  ""i      't     San     fi  .111.  is, ai     to    c 

i  ,000 

Sim    I  rnn.U Cnlir.      The    KlrcMiion'H    Km 

w  1 1 1    .  1  •                                               I  180 1  ne    . .  1 1 . 1 

fornla    Bl      a<    an   1    tlmatod   co   I    ol      I ,     L,    P    Hob| 

.1 

1  ii-.nn.    cnlir.     Tin-    low  .  ■  t    ki.ki.  ,     i,,i     ik 

thi       1  1     il     rustln    w  1    li  1  Ino,     U2li    Wi 

■  ■ 1        .       hi     Irch      1: Bldg 

st.    .1 1,    V    11.      V     Noll    nrodlc,     \.  ,  li  .     I"    I  -i  1 11 .  .  ■       Bl 

bli II H'li  11,  I  I 1       .      Ink,  1,  el"'  Is     1 

tal     tl  rohn,   N    B      Tl ted  cost  Is  (I  0,000 

Montreal,    on.-.      Rid       will     1 Ivotl    nboiil 

,1      \     11.11.      2   11     Vmhi  1    1    '  1  ,     mm    .1     1  •     Tin 

for  a  1  luh   '    i"  I"    .1  •  •  led   en  ciier 

il,    Que       Tl  ■  ,,.11         ' 

Ili, mill out.      Mki        1"      h  received     l>)      Stewnri 

wii  [on        '    '  Mai ■  .       itiiith,    for    11 

onl    houm     il    Ba      11111 tlmor  Sti       'i'1"    ■ 

i"'. 
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*  Denotes    work    advertised    in    ENGINEERING    NEWS. 

+   Denotes     contract     awarded.        The     names     of     bidders    awarded     contracts     are     set     in     CAPITALS. 


PACIFIC    COAST    BUILDING    RETURNS. 

Additional  figures  from  the  four  cities  in  the  Northwest 
idicate  that  the  building  outlook  is  more  favorable,  there 
eing   a    gain   of   !>r/,    in    the    month    of   March    compared   with 

loss    of    18. *>r/(     for    the    first    three    months. 


Month  of  March 


First  3  months  of  year 


ortland.    Ore.    .  . 
eattle,   Wash.    . . 
pokane.     Wash.. 
acoma,     Wash.. . 

1914 
.  .$882,965 
. .    923, 4S0 
.  .      86,335 
.  .    137,968 

1913 

$SS6,760 
76S.S50 
lr.ii, •.'-!> 
123,423 

1914 

$1,933,095 

2,683,353 

144.505 

414,793 

1913 

$2,703,345 

2,798,1S5 

232,686 

399,854 

Totals $2,030,748  $1,939,053  $5,175,748      $6,134,070 

Increase    for    month    of    March,    5%. 

Decrease    for    first    quarter   of    the    year,    18.5%. 

It  MI.U  A1  S 

Pennsylvania — Easton  &  Western  R.R. — This  company  was 
ranted  a  charter.  Mar.  26,  to  construct  and  operate  a  rail- 
)ad  4Va  miles  long  from  Easton  to  Hope's  Lock,  Northamp- 
•  n.  County,  Penn.  Horace  Lehr,  Easton,  Penn.,  is  inter- 
red. 

♦  Buffalo,  Rochester  &  Pittsburgh  Ry. — This  company  has 
warded  the  contract  to  the  MILLER  CONSTRUCTION  CO., 
ock  Haven,  Penn.,  for  one  mile  of  double-track  work  through 
le  Creek  Side,  Penn.,  yards  to  Cummings  and  also  additional 
•ackage   in   the    yards    at   Creek    Side    on    the    Indiana  Branch. 

Pennsylvania  R.R. — This  company  has  awarded  the  fol- 
iwing  contracts  for  track  elevation  to  eliminate  six  grade 
•ossings   in    the   city    of  Johnstown,    Penn.:      To   JOHN    GOLL 

CO.,  Philadelphia,  Penn.,  for  the  section  east  from  the 
.one  arched  bridge,  including  retaining  walls,  overhead 
-idges  and  subways;  P.  McMANUS,  Philadelphia,  for  the 
iction  west  of  the  bridge,  including  a  bridge  over  Cone- 
augh   at   Dornock   Point.      Estimated   total  cost,   $1,000,000. 

I  Went  Virginia — Charleston,  Parkersburg  &  Northern  Ry. 
-This  company  plans  to  construct  a  standard-gage  railroad 
I  miles  long  from  Charleston,  W.  Va.,  to  Parkersburg, 
'.  Va. 

North  Carolina  Atlantic  &  Carolina  R.R. — This  company 
IS  been  incorporated  to  construct  a  10-mile  railroad  from 
'arsaw,  N.  C,  to  Kenansville,  N.  C.  The  incorporators  ln- 
ude  H.  D.  Williams,  Kenansville,  and  R.  D.  Johnson,  War- 
iv. 

North  Carolina — Carolina  R.R. — This  company  plans  to 
instruct  a  16-mile  extension  of  the  Kinston-Snow  Hill 
ranch  to  Stantonsburg,  N.  C.  William  Haves.  Kinston,  is 
en.  Supt. 

South  Carolina — Carolina,  Atlantic  &  Western  Ry. — Four 
Beads  in  South  Carolina  have  been  merged  into  one  sys- 
m  under  the  above  name.     The  roads  are  the   North  Carolina 

South  Carolina  Ry.;  South  Carolina  Western  Ry.;  Charles- 
•n    Northern    Ry. ;    and    South     Carolina     Western     Extension 

Morula — Seaboard    Air    Line    Ry     -This    company    plans    to 

var.l    the   contract  soon   for  the   construction    of   a    line    from 

irtow,    Fla.,    to    a    point    near    Lake    Walles,     1*1  :i  .    about    25 

lies.     W.    D.    Faucette,   Norfolk.    Va.,    is   Ch.    Engr. 

The  city   of    Pensacola,    Fla.,   will   issue   bonds   tor  $500,000 

construct    a    belt    railroad    ii nnection    with    harbor    im- 

'Ovement.s.      L.    Earle    Thornton    is    city    Engr 

DHaola     L;i    Salle    Terminal    Ry.     This    companj    has    i n 

corporated  for  the  purpose  ol  constructing  a  railroad  from 
i  Salle.   111.,   to  ogiesby.   Cedar    Point    and    Standard,    III.     J. 

McCafTery.    La    Salle,    111.,    is    interested. 

Fredonia    ,v     Leeds    ILK        This    eompanj     has    been     InCOrPOT 

ed    for    the    purpose   of   constructing    a    railroad    from    Fre- 

mla    to    Reeds,    111.      It    Is    reported    thai    n mpany    is   a 

IiHl.liaiv  of  the  Illinois  Central  R.R  Co  A  s.  Baldwin, 
licago.    111.,    is   Ch.    Engi.,    I.    C.    R.R. 

i"««  Cedai  Rapids  Terminal  Transfei  Ry.  This  com- 
ny  has  been   Incorporated   to  construct   a   belt   line  at   Cedar 

ipl.ls,  Iowa.  Capital.  *2nii.iiiin  | ,,  s  Cass,  Cedai  Rapids,  Is 
es. 

MinnrNotu     Qreal    Northern    Ry      This    npany    plans    to 

uble   track    Its    line    from    St,    Paul,    Minn,,    to    Duluth      Minn 
cost,     $500,000         R,      Budd,     SI       Caul.     .Minn     'is     Ch. 
lgr. 

■Issonrl     CI Burlington    ft    Qulncy    R.R      Thli    corn- 
to   begin    work    aboul   June    I    on    thi    construction 
Its  proposed    line    from    Mexico.    Mo.,    to    Kansas   Cltj      Mo 

i.    r.i .  ckenrldge,  i  Ihlcago,   III  ,   Is  I  !h     Ens  r     M     \v 

MUM      San      Anlonlo.     Uvalde     .V      Cull'     Ry..     This     CO 

II  loon  ha  irvi        madi    foi    tl nstrucl i  bra  ncn 

ie  t,,  transas  Pass.  Tex.,  about  26  miles  K  i;  Bri  titer 
n   Antonio,   Tex  .    Is   I  In     Enter 

•fliklnhonin     Oklahoma,    New    Mexico   .*.    Pacific    R.H This 

man      has   awarded    the   contract    to    AMDS   &    DRRN     i:„,' 

■U.    \     \i  .    to,     the    exl i    Iti     line     Wilson    to 

i  'i  in 


Colorado — Denver  &  Rio  Grande  R.R. — This  company  plans 
to  improve  and  extend  its  yards  in  the  citv  of  Denver,  Colo. 
Estimated  cost  $100,000.  J.  G.  Gwvn,  Denver,  Colo.,  is  Ch. 
Engr. 

New  Mexico — St.  Louis,  Rockv  Mountain  &  Pacific  Ry. — 
(Atchison,  Topeka  &  Santa  Fe  Ry.; — This  company  plans  to 
extend  its  line  from  Ute  Park,  N.  M.,  to  Taos  and  Gallup, 
N.    M.      P.    M.    Bisbee,    Amarillo,    Tex.,    is    Ch.    Engr. 

Idaho — Boise-Fayette     I, umber     Co. — This     company     plans 

to    construct    a    railroad    into    Boise    Basin,   Idaho.      C.    A.    Par- 
ton,  Minneapolis,  Minn.,  is  Vice-Pres.  and  Gen.   Mgr. 

Nevada  —  Nevada  -  California  -  Oregon  Ry. — This  company 
plans  to  spend  $liio,000  for  roadbed  improvements.  George 
S.  Oliver,   Reno,  New,  is  Ch.  Engr. 

Arizona — Calumet  &    Arizona    Ry. — This  company   plans    to 

construct    a    railroad  to    the    new    Cornelia    Mines    in    the    Ajo 

District    of    Arizona.  J.    C.    Greenwav,    Bisbee,    Ariz.,    is    Ceo. 

Mgr. 

+  Oregon — Big  Creek  Logging  Co. — This  company  has 
awarded  the  contract  to  C.  L.  HOUSTON,  Astoria,  i  ire.,  for 
constructing  a  three-mile  extension  to  its  logging  railroad 
in    Big    Creek    District,   Ore.,   at   about    $100,000. 

ELECTRIC    RAILWAYS 

+Ansonia,  Conn. — The  Connecticut  Co.  has  awarded  a 
contract  to  FRED  T.  LEY  &  CO.,  INC.,  of  Springfield,  Mass., 
for  double  tracking  about  two  miles  of  electric  railway  in 
this  city.     E.  C.  Webster,   New  Haven,   Conn.,   is  Ch.   Engr. 

Jamestown,  N.  Y. — The  Jamestown  Street  Ry.  Co.  is  con- 
sidering plans  for  the  extension  of  its  line  through  the 
Brooklyn  Heights  section  of  Jamestown.  G.  E.  Maltby, 
Jamestown,   is  Gen.   Mgr.    and    Pur.   Agt. 

Wntervliet,  N.  V. — Tile  United  Traction  Co.  is  making 
preliminary  arrangements  for  the  extension  of  its  line  to 
the  Temperance  Hill  section  of  Watervliet.  James  F.  Ham- 
ilton,   Albany,    is   Gen.    Mgr. 

Keansburg,  N.  J. — The  Monmouth  County  Traction  Co. 
is  planning  for  the  extension  of  its  system  through  the  busi- 
ness and  residential  sections  of  Keansburg.  John  P.  Gaul. 
Red   Bank,   is   Supt. 

Orange,  N.  J. — The  Public  Service  Ry.  Co.  contemplates 
the  extension  of  its  Central  Ave.  line  in  Orange.  R.  E.  Dan- 
forth,    Newark,    is    Gen.    Mgr. 

Doylestown,  Penn. — The  Doylestown  Electric  Co.  has  bi  i  n 
acquired  by  interests  operating  the  Bucks  County  Interurban 
Railways.  The  new  owners  are  considering  the  construction 
of  traction  lines  from  Doylestown  to  New  Hope  and  Perkasie 
districts. 

Aniuipolix.     Md. — The     Salisbury     Interurban      Ry.     Co.     has 

been   ii rporated   to  construct   an   electric  railway   from   Nan- 

ticoke    Point    to    Willard.      E.    R.    White    is   interested. 

Chesterfield,  Va. — The  City  Council  has  granted  a  franchise 
to  the  South  Richmond  >v  Chesterfield  l:>  Co.  to  construct 
an  electric  railway  in  Chesterfield.  This  is  part  of  the  pro- 
posed Mm  which  will  connect  Richmond  and  Falling  Creek 
John   C.    Robertson,    Richmond,    is    Interested. 

Bassensjer.  Fin.— The  South  Florida  S  Gulf  R.R.  Co.  has 
been  Incorporated  to  construct  an  interurban  railway  from 
Kenansville  through  use,-, da  to  a  point  on  the  Kisslmmee 
River  near  Basse  nger,  about  86  miles.  C.  R  Vrmstrong, 
Rochester,  Minn.,  Is  Pres.,  Walter  F.  Schoch,  Skakopee,  Minn., 
Vice-Pres.,    and    Henrj     P     Benter,    Kisslmmee,    Secy. 

Louisville,    Kv      The    Louisville    Ry     Co     has    prepared    plans 

providing   tor  the  change  of  the  route   of  Its  crosstown   lines. 
T.    J.    Miliary,    Louisville,    is    Pres.    and    Gen.    Mgr. 

IO 


from      Maylield,      Ky  . 

i:    ii    McNelly,  Paducah 


tton.        William 

Mgr.   and   Pur,    itf 


Laffell, 


Maylield,     Ky,      \     traction     line 

Humboldt.    Tenii  .    «  ill    soon    be    built 

i<  j  .   |e    Interested   In   the   pi  i 

Paxton,    in.     The    Kankakee    S    Urbana    Traction    Co    has 
applied   to  the   Cltj    Council    for  o    franchise   to  construct  .and 
operati     an    electric    ra  llway    In 
Urbana,   is   Vice-Pres.,   " 

♦  Kim    Claire,    \\  i~.     The    Chippewa    Electric    Ry.    Co.    has 

awiuded  thi tract    foi    thi    extension  of  Its  line  to  Altoona 

to   Ql  v    GAR]  »N  BR,    i:iiow  o,.d 

i. .in.  Kan.     ii  ins  are  I  ired  bj    the  [ola   Electric 

Ry    Co    for  extending    and   Improvfm  iv    system    In 

[ola,     l.   i:    i   tnli   in,  tol  i.  Is  VI  '  Gen    Ml  r 

Dallas    Te\.     n    Ii    announced    bj     Edward    T     Moor,-.   Gen 

Mb?  of  the  Drop  rt I    thi    Stone   8    Websti  i 

Corporation     of    B Mai  i       i"     Dallas,    thai    It    bus    I n 

definitely  decbb-d   t..  build   an   Interurban   electric  rail" 
ween    Dallas    and    Terrell        Final    details    of    the    pro 
work    are    ,,..w    being    arranged      The    line    will    be   aba 

'"'ti,,'"k.  i nt    Electric  Co    has  been  organised  hare  with  a 

capital    of    I '"",'    ?,eStPlS    r:''  " 

.,,,  belt    i  illwaya  In  and  near  Dallas     J     A    Banders  is 

i .  ,i 
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I',  cat. -Mo.  Idaho — The  Idaho-Pacific  Ry.  Co.  has  been  or- 
ganized to  construct  and  operate  an  electric  railway  to  con- 
nect Twin  Falls  County  with  the  Hagerman  Calley.  M.  J. 
Sweeley   is   Pres. 

Oregon  City,  Ore. — The  Willamette  Valley  Southern  Ry. 
Co.  has  completed  surveys  for  an  electric  line  from  Oregon 
City  to  Mount  Angel,  via  Mulino  and  Molalla.  C.  M.  Clark, 
of   Philadelphia,   Penn.,   is  interested   in    the    project. 

Dixon,  Calif. — The  Board  of  Supervisors  has  granted  a 
franchise  to  the  Sterling,  Dixon  &  Eastern  Ry.  Co.  for  the 
construction  of  an  electric  railway  on  Hazelwood  howl 
from  the  city  limits  of  Dixon  to  the  new  state  epileptic- 
colony. 

El  Centro,  Calif. — J.  D.  Huston  has  applied  for  a  fran- 
chise for  an  electric  railroad  in  this  city.  The  line  will  con- 
nect   El   Centro   and   Imperial. 

Imperial,  Calif. — W.  H.  Barnard  has  made  application  to 
the    City    Trustees    for    a    franchise    for    an    electric    railway 

S>  The'  El  Centro,  Imperial,  Calexico  Electric  Ry.  Co.  has 
been  organized  and  will  construct  an  electric  line  from  Im- 
perial   south   to    Calexico    through    El    Centro. 

Los  Vngeles.  Calif.— The  Pacific  Electric  Ry.  Co.  plans  to 
complete  the  construction  of  the  Schutzen  Park  cutoff  to  the 
Salt  Lake  Ry.  tracks.     J.  McMillan,  Los  Angeles,  is  Gen.  Mgr. 

Santa  Barbara.  Calif.  —  The  Santa  Barbara  &  .  Suburban 
Ry  Co.  is  considering  the  construction  of  an  electric  railway 
from  Santa  Barbara  to  Carpinteria.  W.  A.  Brackenndge  is 
Gen.  Mgr. 

Oshawa,,  Ont.— Plans  are  being  prepared  by  the  Oshawa 
Ry  Co.  for  rebuilding  a  part  of  its  line  in  Oshawa.  J.  *  ■ 
Chapman,    Gananoque,    is    Mgr.    and    Pur.    Agt. 

Moose  Jaw,  Sask.— The  Moose  Jaw  Electric  Ry.  Co.  is 
planning  to  extend  its  Hall  St.  line  in  Moose  Jaw.  A.  Htctoi 
Dion,    Moose    Jaw,    is   Gen.    Supt. 

Edmonton,  Alta.— The  Edmonton  InterurbanRy.  Co.  plans 
to  extend  its  line  to  Fort  Saskatchewan.  J.  C.  Picard,  h.a- 
monton,   is   Viee-Pres. 

LIGHT,    HEAT    AXIJ    POWER 
Ubany,    "V.    Y. — (Official)— The    Trustees    of    Public    Build- 
on    Apr      8,     received     the     following    bids    for    electric 
wiring  in  the  west  wing  of  the  State  Capitol  Building:    John 
T     Williams   Co..    401    West    59th   St..    New   ^ork,    N     Y      S'.mhiii, 
Edward  Joy    &    Co..    Syracuse,    $11,775;   T.    Frederick   Jackson 
,04   John    St..    New    York.    $15,500;    Eugene    Frank     22   East 
-I       New     York.     $18,827;     New     York     Construction     Co , 
1328    Broadway,    New    York,    $ix,'.i:«;    I'.    J.    Keogan,    103   Park 
*.ve      New   York.    $19,600;   Conduit  Electric  Co.,   Syracuse,    $19,- 
773.  '   Noted   Jan.    8,   Jan    2!'   and  Apr.   2. 

+  Hl..ghnmton.  X.  Y.—  f Official)— Bids  will  be  received  un- 
til 2-30  Dm  Apr  27,  by  the  State  Hospital  Commission, 
<■-,,, ft.,1  xlbanv,  N.  Y.,  for*  the  reconstruction  of  the  electric- 
llentins  system,  steam  and  exhaust  piping  in  the  Bingnam- 
ton  State  Hospital.  For  particulars,  see  advertisement  un- 
,!,  r    ,  To    Be    Let. 


Bteam     connections    to    existing     i>  m.  inga     »'      »«        ^  ' 

Ho   pltal,  Collins.     J.   H.   B.   Hanify   is  Secy,  of   the  Hos 

pltal    C For    further    details,    see    advertisement    under 

I   ictS    To    Be    Let 


f nFCoxaHfllsa   to   Mlllbrook.*W  miles    in    all      The   new 

;;:;.r:^:::''H;:r;:,::;'w,,;;,1^J::,;:;';;;^n'^ec'uony 

1 1  i  u  I.      Ilrl.lt..      V      J.  ,1.,,,       KleetiW-      Light      & 

reported   to   be  c ■    the  extension  pf  its 

transmission   lines   to   Hampton   and   Glen   Gardner  to  furnish 

I  to,    thi    •     towns.      Knox     rayloi     Is    Pr. 

and  Mgr.  of  the  company. 

v„rlnu-    Lake.    It.   .1.       All    bids -I     Mai      Hub       Ihe   Street 

1  .  ttee  of   the   B igl tenting  the  streets 

In  the  town  i ei  ted      E    V.  Patl 

oted     lai     !( 
ii „,„r.-.    m.i.     See   I  i       '  hl,ls 


Norwood,  Ohio — (Official) — Bids  will  be  received  untl 
noon,  Apr.  20,  by  the  Director  of  Public  Service  for  install 
ing  in  the  Norwood  water-works  and  electric-light  plant  onj 
engine  and  one  direct-current  generator  to  form  one  direct 
current  engine-generator  unit.  Walter  G.  Franz,  Union  Trus 
Bldg.,  Cincinnati,  Ohio,  is  Consult.  Engr.  H.  J.  Pierson  i 
Dir.   of  Pub.    Serv. 

•+Fort  Wayne,  Ind. — The  Board  of  Public  Works  hd 
awarded  the  contract  for  a  3000-kw.  turbo-generator  set, 
100-kw.  motor-generator  exciter  set  and  switchboard  to  thi 
FORT  WAYNE  ELECTRIC  CO.,  Fort  Wayne,  at  $33,98.1 
the  contract  for  a  condenser  and  auxiliaries  was  awarded  I 
the  ALBERGER  Pl'MP  &  CONDENSER  CO.,  140  Cedar  St 
New  York,  N.  Y.,  at  $11,902.  Bids  were  received  Mar.  2 
Noted    Mar.   5. 

Huntington,  Ind. — The  State  Utilities  Commission  has  auj 
thorized  the  city  to  rebuild  and  enlarge  the  municipal  eled 
trie-light  plant.  An  issue  of  $30,000  in  bonds  has  just  bee 
made  for  this  purpose.  J.  W.  Hier  is  Mgr.  and  Supt.  of  th 
plant. 

Ionia,  Mich. — Bids  will  be  received  until  May  12,  by  D 
R.  O.  Long,  Supt.  of  the  Ionia  State  Hospital,  for  the  electrl 
wiring  of  a  new  brick  building  for  the  State  Hospital.  EdwU 
A.   Boyd.   Lansing,   Mich.,   is  the  Arch. 

Monroe,  Mich. — Bids  will  be  received  until  Apr.  2S.  by  til 
Board  of  Education  for  the  electric  wiring  of  the  high-schoc 
building,  which  is  to  be  remodeled  throughout.  Thomas  1 
Waters  is  Secy,  of  the  Bd. 

+Hnrtf«rd,  Wis. — The  Common  Council  has  awarded  th 
contract  for  installing  in  the  municipal  electric-light  plant 
cross  compound  Corliss  engine,  complete  unit,  with  generate 
directly  connected,  to  the  ALLIS-CHALMERS  CO.,  Milwauke 
at    $10,867. 

Mason  City  Iowa — At  an  election  held  Mar.  27,  the  votei 
defeated  a  bond  issue  of  $65,000  for  a  municipal  electric-ligl 
plant  and  city-hall  site.  The  present  service  in  Mason  Clt 
is    furnished    by    the   People's   Gas   &    Electric  Co. 

Zumhro  Falls,  Minn. — Local  business  men  are  interested  i 
a  movement  to  install  an  electric-light  plant.  A  dam  wi 
probably  be  built  across  the  Zumbro  River. 

Mead,  Xeb. — Bids  will  be  received  until  Apr.  17  by  tl 
Mavor  for  the  construction  of  a  municipal  electric-ligi 
plant,  the  estimated  cost  of  which  is  $13,000.  Bruce  &  Stand' 
vin,   420  Bee  Bldg.,   Omaha,  Neb.,  are  Engrs.  in  Charge. 

Tower  City,  X.  D. — It  is  reported  that  the  citizens  have  d' 
cided  to  construct  a  municipal  electric-light  plant.  Work  < 
the   plant    will    be   begun    at   once. 

Carlsbad,  Tex. — The  Texas  Tuberculosis  Sanitarium  Con 
mission  is  having  plans  prepared  for  an  electric-light  plai 
to  be  installed  in  the  institution  at  a  cost  of  about  $9000. 
Cuero,  Tex. — The  Cuero  Light  &  Power  Co.  has  obtain, 
permission  from  the  State  of  Texas  to  construct  dams  i 
the  Guadalupe  River  for  the  development  of  electrical  powt 
The  contract  with  the  state  is  for  50  years,  the  latter  to  r 
ceive  one-tenth  of  1%  of  the  gross  receipts  of  the  compai 
during  that  period.  The  company  already  has  one  dais  I 
hydroelectric  plant,  representing  an  investment  of  $240, Of 
and  it  proposes  to  construct  two  additional  dams  and  plan 
at   a    cost    of    $160,000. 

Dallas,    Tex. — The    City    Commission    has    authorized    C. 
Hill,   Arch.,   to  prepare  plans  for  an  ornamental   lighting  Ri 
electric-fan   system    to   be   installed    in   the   -Municipal    liuihlln 
at  an   estimated  cost   of  $10,000. 

Denver,  Colo. — Press  reports  state  that  the  1  leaver  G 
&  Electric  Co.  will  make  improvements  and  extensions  to  i 
system  during  the  year,  to  include  the  installation  of  a  in 
switchboard  to  handle  the  electric  circuits  of  the  company 
Denver  and  the  surrounding  territory  and  extensions  to  I 
electric  and  gas  distributing  systems.  The  estimated  cost 
the  work  is   $200,000.      11.   W.   Thompson   is  Pur.   Agt 

Greenrlver,  Vtah — The  town  of  Greenriver  is  consider)] 
the  establishment  of  a  municipal  electric-light  plant  at  t 
G  een  River  mill  race,  about  six  miles  north  of  the  tow 
The  cost  of  the  plant  and  transmission  line  will  be  abo 
$10,000. 

+TU.-NOII.  Arl*. — The  Tu,  sou  Gas,  Electric  l.lgbl  ,y  Pow 
Co.   has   awarded    the   contract    for  altering    the    power   hou 

and  Installini:  three  5ll0-hp.  i  n  I  erna! -comblisl  Ion  oil  cngln 
to  the  FULTON  [RON  WORKS,  1020  North  Second  St.,  1 
Louis,    Mo.,   at    $80,000.      Noted    Apr.   2. 

Andrews,  Ore.— (Official)-  The  Wild  Horse  Power  &  Ml 
Ing  Co.,  Andrews,  will  Boon  begin  the  construction  of  a  sin: 
hvdro-electrlc   plant.     Pinna  have  been   completed.     Jean   ■ 

Bali  omb   is   Engr.   in   I  !ha  i  ■■■• 
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Ohio,  $76,166;  Frank  M.  Skene,  Brockport,  $79,99a;  S.  V.  ti. 
MaKoiii  &  Son,  Medina,  $S5,025.  The  Engineer's  estimate  was 
174,145.  No  award  has  been  made.  D.  W.  Peck  is  Supt. 
of  Pub.   Wks. 

♦Gainesville,  Si.  Y. — The  Town  Board  has  awarded  the 
contract  for  the  construction  of  four  reinforced-concrete 
bridges  oa  the  State  Road  .hrough  the  west  section  of  the 
town  to  the  WARSAW- WILKINSON  CO.,  Warsaw,  X.  Y.,  at 
$5472.  Other  bidders  were:  Vedder  Construction  Co.,  • 
Frank   L.   Cohen,   $6316;  and   the   Corry  Bridge  Co.,   $6106. 

Kingston,  V.  V. — Bids  will  be  received  until  Apr  22,  by 
John  N.  Carlisle,  State  Highway  Comr.,  55  Lancaster  St., 
Albany,  N.  Y.,  for  t he  construction  of  a  reinforced-concrete 
,-iaduct  over  Rondout  Creek.  It  will  be  1200  ft.  long  and 
i4    ft.    wide,    and    will    cost    about    $200,000. 

Clarion,  Peon, —  (Official) — Kids  will  be  received  until  May 
12  by  the  Commissioners  of  Clarion  County  for  the  eonstruc- 
;ion  of  a  315-ft.  pin  bridge.  G.  A.  Flink,  Commonwealth 
Trust    Bldg.,    Harrisburg,    Penn.,    is    Engr.    in    Charge. 

+KI>^nsbiirg,  Penn. — The  Commissioners  of  Cambria 
bounty  hav:  awarded  contracts  for  the  construction  of  a 
>ridge  at  Patton  to  WHITAKER  &  DIEHI.,  Harrisburg,  at 
57942,  and  for  the  South  Fork  Bridge  over  the  Conemaugh 
3iver  to  the  same  firm  at  S'Ml;  the  contract  for  a  bridge 
>ver  the  Klacklick  River  at  N'ant-v-Glo  was  awarded  to 
rOHN'  L.  ELDER,  Ebensburg,  at  $5890.  All  three  bridges  will 
>e  of   reinforced   concrete.      Noted    Feb.    26    and   Mar.    12. 

Harrisburg,  Penn. — The  Cumberland  Valley  U.K.  has 
nade  formal  application  to  the  Water  Supply  Commission 
>f  Pennsylvania  for  permission  to  replace  its  present  bridge 
.cross  the  Susquehanna  River  at  Mulberry  St.,  Harrisburg, 
vith  a  double-track  reinforced-concrete  bridge  to  cost  about 
250,000.  T.  B.  Kennedy,  Chambersburg,  Penn.,  is  Ch.  Engr. 
toted    Jan.    15. 

+M»nocac>.  Penn. —  (Official) — The  Commissioners  of 
Jerks  County  have  awarded  the  contract  for  the  construction 
f  a  bridge  across  the  Schuvlkill  River,  at  Monocacy,  to 
VHITAKER  &  fHKllL.  Harrisburg,  at  $1S,443.  Other  bidders 
vere:  N.  R.  Porterfield,  $27,900;  L.  H.  Focht  &  Son.  $23,- 
Reading  Contracting  Co..  $22,490;  Carl  Camp.  $21,880; 
)avid  S.  Elder,  $23,740.  Bids  were  received  Apr.  7.  Noted 
Br.  2. 

Pittsburgh,  Penn. —  (Official)  —  Bids  will  lie  received  until 
0  a.m..  May  1,  by  the  Controller  of  Allegheny  County,  for 
ainting  a  number  of  bridges.  R.  J.  Cunningham  is  County 
'ontrollev. 

+  West  Cheater,  Penn. — The  Commissioners  of  Chester 
'ounty  have  awarded  contracts  for  bridge  work  as  follows: 
tone-arch  bridge  over  Pocopson  Creek.  Pocopson  Township. 
0  GEORGE  POLE.  Wilmington,  Del.,  at  $1800:  reinforce. 1- 
onrrete     bridge     over    Ladv    Run.     East     Bradford     Township, 

the    CORCORAN    CONSTRUCTION    CO.,     West    Chester,    at 

"in,  steel-girder  bridge  over  Ruck  Run.  Fallowfield  Town- 
hip,  to  WHITAKER  &  DIEHL,  Harrisburg,  at  $2S44.  Noted 
lai.    19. 

Iiriiticiilnml.  \v.  Ya. —  (Official) — Bids  will  be  received  until 
oon.  May  4.  by  the  County  Court  of  Lincoln  County.  Ilam- 
n,  W.  Va.,  for  the  construction  of  a  highway  bridge  ovei 
lu-  Guyandotte  River,  at  Branehland.  It  will  consist  of  an 
Bat  span  100  ft.  channel  span  2""  ft.,  west  span  12"  ft.  and 
pproach  span  50  ft.,  w  1 1  h  a  16-ft.  roadwav.  W.  C.  Holstein. 
is  elk.  of  the  County  Court.  The  Leete-Maupin  En- 
ineering  Co..  Huntington,  W.  Va.,  is  Engr.  in  Charge.  Noted 
lar.    1!'. 

+Mnrlinton,  v..  Va.  (Official)— The  County  Court  of  Po- 
ahontas  Count'-  has  awarded  the  contract  for  the  construc- 
,on  of  a  steel  in  idee  across  Ho-  Greenbrier  River,  near 
homwood.  W.  Ya..  to  the  FARMS  BRIDGE  CO.,  Charleston, 
,'.    Va.      Noted    Apr.    2. 

+  i  iiiiiii.ri.ui.  n.  c.  (Official)  Tlo-  Board  of  Commission- 
■  of  Robeson  Count]  has  awarded  the  contract  tor  the  con- 
ruction  of  a  double  track  steel  bridge  across  the  Lumber 
iver  to  the  VIRGINIA  BRIDGE  &  [RON  CO.,  Roanoke,  Va., 
t    $5560.      Bids    were    received     Vpr.    6.      Note, I    Mai 

^Wilmington.  \.  r.  ti,,.  Seaboard  Virline  Ry.  and  the 
tlantic   ■  R.R,    have   awarded    (h infract    for   the 

>nntruotion    of    n     reinforc  1, ridge    at     fourth    St., 

Ilton.    to    GEORGE    L.    CRAFTS    CO.,     Moon.    Ga„    at    $lf 
he    bridge    will    be    17    It.    lone    and    66    ft,    wide,       Noted    Nov. 
|    1913. 
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Chattanooga.  Tenn. — The  Tennessee  River  Bridge  Com- 
mittee has  selected  B.  H.  Davis,  it  Battery  Place,  New  York. 
N.  T.,  as  Chief  Engineer,  and  E.  C.  Soper,  Chattanooga,  Con- 
structing Engineer,  to  design  and  construct  the  Market  St. 
Bridge.  The  award  is  made  contingent  upon  the  engineers 
designing  a  concrete  bridge  to  meet  the  approval  of  the 
I.  S.  War  Department,  and  costing  $500,000.  Theodore  F 
King   is  Chn.    of   the    Bridge    Com.     Noted    Jan.    22    and    Mar.    5. 

Louisville.  Ky. — The  Board  of  Public  Works  is  having 
plans  prepared  for  the  construction  of  two  reinforced-con- 
crete   bridges    over    Beargrass    Creek    to    cost    about     $30,000. 

D.  R.  Lyman  is  City  Engr. 

Jefferson,  Ohio — (Official)— Bids  will  be  received  until  1 
p.m  Apr.  27,  by  the  Board  of  County  Commissioners  ot 
Ashtabula  County,  for  the  construction  of  a  substructure  and 
superstructure  of  a  bridge  over  Phelps'  Creek,  near  the  resi- 
dence of  William  Pinks,  Windsor  Township.  A.  V.  Hillver  is 
Clk.   of  the  Bd. 

*Mt.  Vernon,  Ohio— (Official)— The  Board  of  Commission- 
"|  "fD  K"ox  c?un&.ha2  awarded  contracts  to  DAVIS  & 
GREER,  Danville.  Ohio,  for  the  repair  of  the  Buckeye  City 
Bridge.  Inion  Township,  at  $3400.  and  for  repairing  the  sub- 
structure of  the  Johnson  Bridge.  Clinton  Township.  ?«  $15S4- 
the  contract  for  the  work  on  the  superstructure  of  the  John- 
son Bridge  was  awarded  to  the  AMI-NT  VERNON  BRIDGE. 
CO.,   at  $S00.     Noted   Mar.    19. 

,  TJffl?:  °hio— Bids  will  be  received  until  1:30  p.m.,  May  9, 
by  the  Board  of  Commissioners  of  Seneca  Countv,  for  erecting 
steel  truss  superstructures  and  raising  and  'repairing  the 
walls  of  the  following  bridges:  Scott  River  Bridge  No  91 
Seneca  Township:  Ulmstead  River  Bridge.  No.  133  on  the 
township  line  between  Clinton  and  Pleasant  Townships  and 
y'e  F°rt  feneca  River  Bridge  No.  107.  Pleasant  Township. 
J.   E.   Hershberger  is  County  Audr. 

+Crown  Point.  Ind. —  (Official) — The  Commissioners  of 
Lake  County  have  awarded  the  following  contracts  for 
bridge  construction  Iron,  bids  received  Apr.  9:  Shelby  Bridge 
to  ROCHESTER  BRIDGE  CO.,  Rochester.  Ind.  at  $42  37 
Schneider  Bridge.  EAST  ST.  LOUIS  BRIDGE  CO.,  East  St' 
Louis,  111.,  at  $27,480;  Calumet  Ave.  Bridge  to  the  ENGI- 
NEERING CONSTRUCTION  CO.,  Chicago.  111.;  Wolf  Lake 
Bridge  at  Hammond.  Ind.,  to  G.  O.  REED.  Michigan  Citv.  Ind.- 
Lowell  Bridge  to  E.  H.  CROWELL,  Crown  Point,  at  $3450. 
and  the  Clark  Road  and  Schoon  Ditch  Bridges  to  the  ENGI- 
NEERING CONSTRUCTION  CO.,  at  $2190  and  $599  respective- 
ly.     Noted    Apr.    _'. 

Indianapolis.  Ind. —  (Official) — Rids  will  be  received  until 
in  a.m..  Apr.  29.  by  the  Board  of  Commissioners  of  Marion 
County,  for  the  construction  and  repair  of  several  bridges  an,', 
culverts  in  the  county.     AY.  T.  Patten  is  County  Audr. 

+Salem,    Ind. —  (Official) — Th>  oners   of   Washing- 

ton County  have  awarded  the  contract  for  the  construction  of 
five  bridges  to  the  MONTGOMERY-PARKER  CO.,  Hatfield, 
Ind.,    at   $14,601.      Bids   were   received    Apr.    7.      Noted    Mar.    19. 

South  Bend,  Ind. — Bids  will  be  received  until  May  20  by 
the  Commissioners  of  St.  Joseph  Countv  for  the  construc- 
tion of  a  number  of  bridges  and  culverts  Charles  Coles  is 
County    Engr.       Clarence    Sedgwick    is    Audr. 

-rWnbash,  ind. —  (Official) — The  Commissioners  of  Wabash 
County  have  awarded  the  contract  for  the  construction  of  a 
bridge  across  the  Eel  River  to  W.  J.  LEWIS  ,v  SUN  Fair- 
mount,  Ind.,  at  J9S90.  Other  bidders  were:  Elkhart  Bridge 
Co.,    $20,000;    Ban-American    Bridge    Co.,    $17,000;    and    William 

E.  Keppler.  $12,000.  W  \  Grosvenor,  Fort  Wayne,  Ind.. 
is   Engr.  in  Charge.     Noted   Mar.   19. 

+\\  in  ii  in  a,-,  ind. —  (Official) — The  Commissioners  of  Pulaski 
County  have  awarded  the  following  contracts  for  count] 
bridge  construction:  C.  L.  BADER.  AYinamac,  live  h 
$11,064,  TODD  &  IU'WELL.  one  bridge,  $3492;  the  ELK 
HART  BRIDGE  CO.,  four  bridges.  $2425:  the  ROCHESTER 
BRIDGE  CO.,  three  bridges.  $2000.  C.  E.  Paul  is  Counts 
Surv.      Noted   Mar.    19. 

Grand    Rapids,    Mich, —  (Official) — We   are   advised    that    the 
bond    Issue    of    1138,000    for    the   construction    of   a    bridge    at 
Pearl   St.,    was  defeated    i>v   the   voters   at    the   April   el 
L.    E.    Stevens    is    City    Engr.      Noted    Dec.    25,    1913. 

Kalamai Mich.— The     Citj      Council     plans     to     build     a 

concrete     bridge     on      >  •  subst  ructui  • 

Portage   Creek,    at    Bast    Main    St.      n    will   cost    about 
A     i  ,endei  Ink   is  City   Engr. 

Montgomery,     ill. —  (Official) — We     are     advised     that     the 
to  be  built  across  the  Fox  River  nt   Monti 

le    and    the    probable    cost    will    be    ab< 

n.   Keck   is  Village   Clk       Noted    \i n 

Chippewa  Falls,  Wis.  Th<  state  Hlghwaj  Commission  has 
granted  permission  to  the  Minneapolis,  st  Paul  &  Sault  Ste 
Marie  lb  t,,  build  a  bridge  across  the  Chippewa  River  at  this 
point      C.  N.  Kalk,  Minneapolis,  Minn., 

Davenport,    Iowa      Press    reports    state    that     the    Commls- 
■  i    Scott   I'ountv   will  award  contracts   before    \pr    10 

for    the   construction    of   two    bridges,    to   cost    $80, >.      .)     M. 

Ma  llorj     Is    <  'omii  j     i 

Topeka,  Kan.     Plans  have  been  completed  for  the  proposed 

bridge  at    West    Eighth   St.      Work    w 

the    plant    a  i  a   n  ppi  oi  ed    bj    I  he    Popi  n  hlch    will 

pari  oi   ib i      \\      '     Mn, ,i,i.  County   Engl  .   prepared 

the   pis 

Imperial,    Neb.      Bids    will    be   received    until    noon.    U 
,  Iha.se   I  'onnt  v    for   the   - 
ni  \    bridges  durlni      '    '  :       0     B      McCallum    I     Count} 

+  \..rti.     Platte,     Weh.  isl  oners     of 

iv   have   awarded   the  contract    foi    the  conetruc- 

l  he     North     P  three     miles 
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Blgrtlmber,  Mont. — The  Commissioners  of  Sweet  Grass 
County  will  build  a  bridge  across  the  Yellowstone  River 
about  four  miles  west  of  Bigtimber.  The  estimated  cost  Is 
$17,000. 

Gleason,  Ark. — Bids  are  being  received  by  the  County 
Courts  of  Conway  and  Faulkner  Counties,  for  the  construc- 
tion of  a  bridge  across  Cadron  Creek,  at  Gleason,  to  cost 
$5000.  J.  W.  Johnson,  Morrillton,  is  Judge  of  Conway  County, 
and  J.   W.  Holt,   Conway,    is  Judge  of  Faulkner  County. 

•  \ii«l«'t<in.  Tex. —  (Official) — Bids  will  be  received  until 
noon,  May  11,  by  J.  W.  Munson,  County  Judge  of  Brazoria 
County,  for  the  construction  of  a  bridge  across  the  Brazos 
River  between  Velasco  and  Freeport.  For  particulars,  see 
advertisement  under  Contracts  To  Be  Let.  Noted  Oct.  2, 
Nov.    20    and    Dec.    18,    1913,    under    Freeport,    Tex. 

+  Houston.  Tex. — The  City  Commissioners  have  awarded 
the  contract  for  the  erection  of  the  Franklin  Ave.  Bridge 
across  Buffalo  Bavou  to  JAMES  STEWART  &  CO.,  Bank  of 
Commerce  Bldg.,  St.  Louis,  Mo.,  at  $125,670.  Bids  were  re- 
ceived   Apr.    2.      Noted    Mar.    26. 

Smithville,  Tex. — Bids  will  be  received  until  Apr.  27  by 
the  County  Clerk  of  Bastrop  County,  Bastrop,  for  the  con- 
struction of  piers  and  four  steel  spans  across  the  Colorado 
River,  at  Smithville.  The  bridge  will  be  about  S07  ft.  long. 
Abney  &  Mitchell,  Smithville,  are  Engrs.   in  Charge. 

Ardmore,  Okla. — The  Oklahoma,  New  Mexico  &  Pacific  Ry. 
will,  according  to  press  reports,  construct  three  bridges.  A.  J. 
Hemstreet.   Ardmore,   Okla.,   is   Ch.   Engr. 

+Hol>art.  Okla. —  (Official) — The  Board  of  Commissioners 
of  Kiowa  County  has  awarded  the  contracts  for  the  con- 
struction of  nine  steel  bridges,  Nos.  173  to  181,  inclusive,  to 
the  VINCENNES  BRIDGE  CO.,  Vincennes,  Ind.,  at  $4500  for 
the  superstructures,  and  to  T.  G.  SCRORER,  Snyder,  Okla.,  .at 
$4000  for  the  substructures.  Other  bidders  for  the  erection  or 
the  superstructures  were:  Decatur  Bridge  Co.,  $5050;  Mid- 
land Bridge  Co.,  $4950;  Kansas  Citv  Bridge  Co..  $5566;  Ok- 
lahoma Iron  Works,  Tulsa,  Okla.,  $5050;  Bordaman  Co.,  Okla- 
homa, Okla.;  N.  N.  Vernon,  Frederick,  Okla.,  $4975.  F.  E. 
Gillespie  is  County  Clk.     Noted   Mar.   19. 

Wagoner,  Okla. —  (Official) — All  bids  received  on  Apr.  6  by 
the  Drainage  Board  of  Wagoner  County,  for  building  three 
steel  bridges  across  drainage  ditches,  were  rejected.  T.  A. 
Parkinson  is  County  Clk.     Noted  Apr.   2. 

+Fort  Morean,  Colo. —  (Official) — The  Commissioners  of 
Morgan  County  have  awarded  the  contract  for  constructing 
a  reinforced-concrete  bridge  on  pile  foundation  across  Bijou 
Creek  on  the  Fort  M'organ-Weldona  Road  to  F.  H.  COWELL, 
Central  Savings  Bank  Bldg.,  Denver,  Colo.,  at  $2409,  with  an 
allowance  of  $300  for  form  lumber.  There  were  seven  other 
bids  on  this  work,  ranging  from  $259S  to  $4S88.  John  A. 
Murray   is   County   Clk.      Noted   Apr.    2. 

Buckley,  Waith. — The  County  Engineers  of  King  and 
Pierce  Counties  are  preparing  plans  for  a  bridge  across  the 
White   River  at   Buckley   on   the  county  line.     Noted  Feb.   5. 

Cone. mn My,  Wnsh. —  (Official) — Bids  will  be  received  until 
May  6,  by  the  Commissioners  of  Okanogan  County,  for  the 
construction  of  a  draw  bridge  across  the  Okanogan  River,  at 
Malott.  R.  L.  Wright  is  Chn.  Bd.  of  Comrs.  Noted  Feb.  26 
and    Apr.    29. 

Dallas,   Ore. — Bids    will    be    received    until    Apr.    27,    by    the 

Commissioners  of  Polk  County  for  the  construction  of  a  steel 

bridge,     120-ft.     hi. an.     with     concrete     abutments,     across     the 

I!    River    near    Willamina;    bids    will    be    received    at    the 

for  a    steel    bridge    with    steel    caissons,    across   La 

Creole  River.      A.    B,    Robinson    is   County   Clk. 

Oraniec  Calif. — It  Is  reported  that  the  City  Trustees  con- 
template  building  a  reinforced-concrete  bridge  on  East  Chap- 
man Ave.,   ti '   about  $10,000. 

+  \iiirini.    Ont. —  (Official) — Fltzroy    Township    has    awarded 

tract    foi     the   concrete   piers   of   two    steel    bridges    to 

I,     P     LAMBERT,    C.-ii.i|ihellfoid.    Out..    :,  t    $11, r The    contracts 

c,r  thi  .■.•10  awarded   to   the    oicKSON 

BRIDG1  "I.  and   the   DOMINION    BRIDGE  CO., 

i    $6762,    respectively.      Bids    were 
•  fl     Mai  .    24.       Nolo. I     Mar.     12. 

Burford,  Ont.-  -(OMnial)    -Bids  will  be  received   until   noon, 
-  ii    To ■■•  nehlp  I  ''        or.  R  i;    No    8,   Bur- 

.      i .  .  i    hlghwa      bi  o  '■•■  hlte 

Road,  on.    mile   norl h  ol    t hi 
Plana  on   Bit  I  on  &  Co.,  Temple    Bldg., 

I  oil 

rniinutnn,     Ont.     (Official)   -Bide     win     be     I     until 

ol     i  Itol 

tructlon    or   a    concrete   bridge,   known 
of  York.  Prank 

•i nto     ■  >nt      la    Ti.v.  n  hip 

Prlaee    Rupert,    B.    C.     [I     Ii     reported     thai     construction 

i .    in  oh  .    to 
'        coat  will   be  about 
000,  of    h  i.l.  I.    the    Ol  and 
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WATER    SUPPLY — IRRIGATION 

+Hoston,  Mass. — The  Board  of  Public  Works  has  awarded 
the  contract  for  excavating  and  refilling  trenches  and  open- 
ings, setting  boxes  and  establishing  hydrants,  gates,  etc  fo< 
the  water  service,  to  THOMAS  BURKE,  at  $16,3X2.  othei 
bids  were  Martino  De  Matteo,  $21,624;  Thomas  F.  Broderick 
$21,810;    Hugh    McNulty,    $22,086. 

+  S;>rinulM'l<l,  Mass. — The  Board  of  Water  Commissioner: 
has  awarded  a  contract  for  c.i.  water  pipe  and  special  cast 
ings  to  the  U.  S.  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Phila 
delphia,  Penn.,  at  $21.25  per  ton  and   $55  per  ton  respectively 

+Pawtucket,  R.  I. — The  Public  Works  Department  haj 
awarded  contract  for  600  tons  of  water  pipe  to  STANDAR1 
CAST  IRON  PIPE  &  FOUNDRY  CO.,  Bristol,  Penn.,  at  $20.6' 
per  ton. 

Nen-  York,  N.  Y. —  (Borough  of  Brooklyn) — All  bids  re 
ceived  Mar.  23  by  William  Williams,  Comr.  Water  Supply 
Gas  and  Electricity,  for  laying  water  mains  in  various  street 
and  constructing  a  connection  between  the  72-in.  steel  pip. 
line  and  the  masonry  conduit  of  the  Brooklyn  water  suppb 
at  Spring  Creek,  have  been  rejected.  New  bids  will  soot 
be    received.      Noted   Apr.    2. 

-fiiliiiM-vlitv.  N.  Y. —  (Official) — The  contract  for  layini 
about  3  V2  miles  of  c.i.  -water  mains  has  been  awarded  to  th 
JOHNSON   CONSTRUCTION    CO.,   Harrisburg,    Penn. 

+lrAllendale,  N.  J. — (Official)- — Bids  were  received  Apr. 
by  the  Mayor  and  Borough  Council  for  constructing  a  wate 
system  as  follows:  T.  J.  McGovern,  Trenton,  N.  J.,  $45,254 
Stobaugh  Contracting  Co.,  1  Madison  Ave.,  New  York,  N.  Y 
$54,446;  Mel.  use  Construction  Co.,  147  East  125th  St.,  Ne\ 
York,  N.  Y..  $37,290:  H.  K.  Corbin,  170  Broadwav,  New  Yorl 
N.  Y.,  $43.5S7;  Charles  K,  Kavanaugh,  34  West  55th  St.,  Nei 
York,  N.  Y.,  $45,271;  Fillebrown-Tavlor  Co.,  1  Broadwav,  Net 
York,  N.  Y.,  $46,155,  and  $46,S47;  D.  M.  Rosser  Engineerin, 
&  Contracting  Co.,  Kingston,  Penn.,  $48,157;  Kellv-McFeel 
Co.,  Camden,  N.  J.,  $44,590;  Thomson-Wooster  Co.,  Walrler 
N.  Y.,  $45,166;  Abner  M.  Harper,  56  Second  St.,  New  York,  I* 
Y„  $40,881;  Wilkes-Casey  Engineering  &  Contracting  Co 
New  Rochelle,  N.  Y„  $43,847;  Partridge  &  Burke,  Hohokus,  N 
J.,  $40,440;  and  $48,473;  W.  G.  Fritz  Co.,  Newark,  N.  J.,  $39,171 
Peekskill  Construction  Co.,  Peekskill,  N.  Y.,  $49,509;  and  $51. 
953;  Borough  Asphalt  Co.,  Brooklyn,  N.  Y„  $59,608;  Ralph  I 
Relly.  Saranac  Lake,  N.  Y.,  $37,S25.     Noted  Mar.  26. 

+Asbury   Park,   N.   J. — The    City    Council    has    awarded    tli 
contract     for    the     improvement     and     extension     of     the     cit 
pumping  plant  to  ANDREW  T.  VAN  CLEVE,  Ocean  Grove,  a,', 
$19,664. 

Butler,  N.   J. — The  Butler   Water  Co.,   acting  upon   instru 
tions    from    the    Board    of    Public    Utility    Commissioners, 
arranging  plans   to   increase   its   water  supply   and   local   s 
vice   at   Butler  and  Bloomingdale. 


-frMoorestown,  N.  J. —  (Official) — Bids  will  be  received  b 
the  Township  Committee  until  S  p.m.,  Apr.  2S,  for  Contrac 
B — Furnishing  and  delivering  517  tons  of  S-in.  and  10-lr 
cast-iron  pipe  and  special  castings.  Alternate  bids  will  b 
received  for  furnishing  and  delivering  11,810  lin.ft.  of  10 
in.,  and  5470  lin.ft.  of  S-in.  cement-limed  w.i.  pipe.  Cont 
C — Construction  of  siphon  wells,  deferrization  plant,  clem 
water  basin,  low-lift  pumping  machinery,  and  a  75-hp.  boile 
Contract  D — Laying  an  8-  and  10-in.  water  main.  Contrac 
E — Repairs  to  standpipe.  Plans  are  on  file  at  the  office 
Alexander  Potter,  50  Church  St.,  New  York,  N.  Y.  Samui 
E.   Jones   is   Township   Clk. 

•f Danville,    Penn. —  (Official) — The    Building    Committee 
the    State    Hospital    for    Insane    has   awarded    the    contract   1- 
the    construction    of    a    sedimentation    tank    for    the    filtratio 
system   at   the   institution    to   GKol;i_:E    W.    ROCKWELL,   Sur 
bury,   Penn.,   at    $8612.     Noted   Mar.   26. 

Philadelphia,  Penn. — Bids  will  be  received  by  the  Dlrec 
of    Public    works    until    Apr.    2S    for    constructing    pump 

Stat  ions. 

+  MiliiMlKcvilie,  <;n. — The  city  has  awarded  tho  contn 
for  the  construction  of  water  and  sewer  systems  to  the  J. 
McCRARY  CO.,  Atlanta,  Ga.     Noted  Jan.  29. 

Joneftboro,    Ten  11. — The    Board    of    Trade    is    agitating    trr 
construction   of  a   water  system. 

rtnarton.    Kr. — The    Citv    Commissioners    contemplate 

f   $25,000   for   tl._ 

ton   Water  Co. 

+  Mnr<ini  Ferry,  Ohio-  The  Board  of  Control  has  awd 
the  contract   for  the  installation  of  a  new  pump  at  the  w  ■>< 

works    to    the     HENRY     Ft.     WORTHINUTON    CO,,     115    Hroi 
way,  New  York,  N.    V,  ai    $82,000,      Noted   -Mar.    IS, 

id    by   J 


<  ovington.    Ivy. —  ine    uiy    i 
expenditure    of   $25  0011    tor    the    pur.  base    and    improvement 
the    water   plant    of    the    Kentoi 
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I    steel  Co.,  i  22  IB  per 


•  'I to,    ill.,   $2 

&  si 
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.1     B.   Clow   .v    Sons.   $22.60   per   ■ 


Noted     Mar.     26. 

yonngetown,    Ohio     Blda    will    be    received    until     Apr 

for    the    erectli t   the    new    pump    station    and    holler    limit 

II    urn    be    Of    brick    With    W rra    cottn    trim    and    will    .'" 

$100, N      i:      Hawkins    Is    Consult      Engr.       Noted    Apr     ■ 

+  lllulilnnil    I'nrk.    Mich.      Tho     Hoard    of    Public    Works    I 

a  «  HI  ,1 Ml  1  act      I",      C.I        pipe      I      speelal      eastliui:       tO      1 

MASSILLON    lltoN    A    STEEL    CO.,    Maaatllon,    Ohio,    al    M 

per and     AMERICAN   CAR    -l     FOUNDRY   Co.,   Detroit! 

■  52  pi  r  ton,  1  •  ipecti\  ely. 

joy,  mi.  tii.  Board  of  1. 
Ini  plani  roi  1  he  In  tallatli 
$21,140 

Mm...  lie  til.  111.      \t   a    recenl    election    the   eiti/.ens  defeat, 
1  nl     n, ,,,,,,   11 1. hi    to  III  11.    bonda   for   $20,000   r,u-  tin,    in    lalln 

.1         m ■   '  tern 

itrln     lleljrhta,    Ml.      I'lnni        i<      bel doroil     bj     H 

lunoll    1  "i    1  ii.    in   tallatlon   of   a    «  ater   aj  ■  1  em    t < 


I, lelltl        1  Il 

I.l-      nvsteill      to 
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♦Hock  Island,  111. — The  city  has  awarded  the  contract  far 
ater  mains,  valves  and  hydrants  on  Michigan  Ave.  and 
earborn    St.,    to   P.    F.    TRENKENSCHUK,    at    $9100. 

+L«ke  Mills,  Wis. —  (Official) — Bids  were  received  Mar. 
I,  by  the  Water  and  Light  Commission  for  laying  water 
ains  as  follows:  L.  W.  SCHRUTH,  Milwaukee,  $12,95S 
iwarded  contract);  National  Co.,  South  Bend,  Ind.,  $13,02S; 
ray-Robinson  Construction  Co.,  $13,065;  Lehman  Bros., 
Tatertown,  Wis.  $13,397;  P.  W.  Galloway,  $13,974.  Noted 
ar.   19. 

Milwaukee.  Wis. — Bids  will  be  received  by  the  Department 
f  Public  Works,  until  Apr.  20  for  laying  water  mains  in 
ommerce  St.     F.  G.   Simmons  is  Comr.   Pub.  Wks. 

Knoxville,  Iowa — Surveys  are  being  made  by  the  City 
ngineer  for  the  installation  of  the  proposed  water  system, 
stimated    cost,    $70,000. 

Oakland,  Iowa — The  city  is  considering  plans  for  the  im- 
rovement    of    the    water   system. 

Sheffield,  Iowa — Bids  will  be  received  by  the  city  until 
lay  6,  for  the  construction  of  water  and  sewer  systems. 
stimated  cost,  $28,000.  E.  E.  Harper,  Kansas  City,  Mo.,  is 
insult.  Engr.  Alvin  C.  Schaefer  is  City  Clk.  Noted  Jan.  22 
nd   Mar.   26. 

+Xew  1'lni,  Minn. —  (Official) — Bids  were  received  Apr.  8 
y  Albert  J.  Meyer  for  laving  water  mains  in  various  streets 
•om  the  UNION  MACHINE  CO.,  St.  Paul,  $43S5  (awarded 
jntract);  H.  F.  Bosworth,  Bemidji,  Minn.,  $6656;  National 
X.  Northwest.  Alberta  Lea.  Minn.,  $6000;  W.  B.  Bosworth, 
ila,  Minn.,  $5815;  William  C.  Fraser,  St.  Paul,  Minn.,  $6135. 
oted  Mar.   26. 

♦  Council  Grove,  Kan. —  (Official) — The  contract  for  the 
lprovement  of  the  water  system  has  been  awarded  to 
cCOT  &  TAYLOR.  Kansas  City,  Mo.,  and  for  filter  equip- 
ent  to  the  NEW  YORK  CONTINENTAL  JEWELL  FILTRA- 
[ON  CO.,  15  Broad  St.,  New  York,  N.  Y.  Estimated  cost, 
6,000.      Noted   Mar.    26. 

HeringtoD,  Kan. —  (Official) — Bids  will  be  received  by  the 
ty  until  8  p.m..  Apr.  23,  for  the  improvement  and  exten- 
Dn  of  the  water  system.  The  Benham  Engineering  Co., 
merican  National  Bank  Bldg.,  Oklahoma  City,  Okla.,  is 
insult.    Engr.      Noted   Jan.    22. 

Omaha,  Neb. — According  to  press  reports,  the  Water 
>ard  contemplates  the  construction  of  a  14,000,000-gal.  water 
■sin    at   the    Minelusa    station    to    cost    $S0,000. 

Ord,  Neb. — The  city  contemplates  an  expenditure  of  $1S,- 
0  for  the  extension  of  the  water  system.  Bruce  &  Stande- 
n.  Bee  Bldg.,  Omaha,  are  Consult.  Engr. 
+Hur<in,  S.  D. — The  city  has  awarded  the  contract  for  the 
nstruction  of  a  mechanical  filtration  plant  to  the  FRANK 
.HEX    CONSTRUCTION  CO.,    Huron,   at    $24,100.      Noted   Jan. 

Roundup,  Mont. — Bonds  for  $62,650,  to  be  used  in  purchase 

the  present  water-works  by  the  city,  have  been  sold.  The 
Stem    will    be    improved    and    extended.      Noted    Nov.    13. 

Three  Forks,  Mont. — Bonds  for  $45,000  will  be  issued  for 
t   construction    of   a    municipal    water    plant. 

Chlllicothe.  Mo. — At  a  recent  election,  the  citizens  voted 
nds    for    $100,000    for    the    installation    of    a    water    system. 

-frVrnnsns  Pass,  Tex. —  (Official) — Bids  will  be  received  by 
t  town  until  May  5.  for  c.-i.  pipe,  gate  valves,  fire  hydrants. 
Dips,   etc.,   for  the   water  system. 

Ileniiiiinnt,  Tex. — Arrangements  have  been  made  by  which 
e  city  will  take  over  the  water-works  system  from  the 
:elver  of  the  Beaumont  Waterworks  Co.  for  $400,000.  Bonds 
r  $500,000  were  recently  voted  for  this  purpose  and  to 
ik.     improvements    to    the    plant.      Noted    Jan.    1. 

Catallen,  Tex. — C.  J.  Adams  will  construct  an  irrigation 
mping  plant  on  the  Nueces  River  mar  this  point  for  the 
rpose   of  irrigating   225   acres   of  land. 

Corpus  Christi,  Tex. — W.  A.   Fitch  and   J.   M.    Nix    will    con- 

uct  B  water-storage  reservoir  and  system  to  irrigate  about 
000  acres  of  land  In  the  valley  of  the  Nueces  River  near 
rpus    Christ!. 

Ragle  Pass,  Tex. — The  Roslta  Irrigation  Co  will  con- 
■ui  t  a  system  of  Irrigation  and  install  a  pumping  plant 
ir   this    point.      A.    H.    Evans   is    Interested. 

Franklin.  Tex. — Bonds  for  $17,500  have  been  voted  for 
■    construction    of    a    water    system    and    elect rlc-llght    plant 

r.  place    those    recently    destroyed    by    Are. 

I.oekluirt,   Tex. — Boyd    Smith,    "f    San    Marcos,    and    assocl- 

s    will    construct    a    water-works    plant    an. I    lay    a    dlstrlbut- 
tem    in    Lockhart. 

Salmon   city,   itah — Bids   are    being    received    by    the   city 
tti.'  construction  of  water-  >  cost  $6443      .i 

city    Kngr. 

+  lt.it..n.     V     M. — The     contract     for     the     installation     of    a 

neipal  water  system  in  Raton  hat  been  awarded  to  J.  B. 
RDON,    Pueblo,"  Colo. 


is    Yeicna,    Nev. — The    South    Nevada    Land    *     Develop- 

fo     will    construct    a    series    of    l'-'-    and    ll-in     arl 

northwest     of     I, as    Yeeas         The     water     will     b .nveye.l 

cans  of  a  concrete  canal  or  a  pipe  line  to  Irrigate 
and   acres  east  of  Las  Vegas.     Peter  Buol   Is  Intel 

eiilmllii.    Wash.       (Official)       Bids    were    r lived     M 

Mabel    Lee,  City   Clk  .    lor  construct!! 
i-olr  from   th,-    HARBOR    PAVING    i  -.  > .    Aberdeen, 
rded  contract);   August   Wallln,  Aberdeen,   124.083      Ulred 
i.    124,391;   w     \     \v.  n.  r,   Olympl  ■  . 

Hall,    ii i    River,   On  w     .^     B,    Maxam, 

na.   $24,720       Noted    U 


+  s. 

ract 

lei  I   i 


n- 


attle.   Wash.     Th.-   citv   Council    hat    awarded    th. 

o   JOHN    WOOD   [RON    WORKS    for   rui 

Ipa   and   litl  Ingi  foi    ui  e  a<   i  he  mason  rj    dam, 


_  I*,Perlal  Junction,  Calif. — Plans  are  being  prepared  by 
Cyril  -Wigmore,  Engr.,  Pacific  Electric  Bldg.,  Los  Angeles,  for 
the  installation  of  a  water  system  in  the  new  town  of  Niland 
being  established  near  Imperial  Junction  bv  the  California 
Land    &    Water   Co.,   Los   Angeles. 

Modesto,  Calif. — The  voters  of  the  Modesto  Irrigation  Dis- 
trict have  approved  a  bond  issue  of  $610,000.  Of  this  sum 
$500,000  will  be  expended  for  concrete  flumes  and  fills,  and 
$110,000  will  be  devoted  to  repairing  canals.     Noted  Apr.  2. 

Portenille,  Calif. — Bids  will  be  received  by  the  city  until 
S  p.m.,  Apr.  27,  for  the  construction  of  a  concrete  water  pit, 
the  laying  of  about  1000  ft.  of  c.-i.  water  pipe  and  the  in- 
stallation of  a  single-acting  triplex  pump  and  a  100-hp.  elec- 
tric  motor.      Edward    F.   Halpert   is    City    Clk. 

tSacramento,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  the  construction  of  a  reinforced-concrete  reservoir 
to  the  MATHEWS  CONSTRUCTION  CO.,  Sacramento. 

San  Diego,  Calif. — H.  R.  Fay.  Supt  Water  Dept.,  has  rec- 
ommended replacing  the  wooden  stave  water  main  through 
East   San   Diego  with   a   c.-i.   main. 

Sanger,  Calif. — Bids  will  soon  lie  received  by  the  city  for 
the   construction   of  a  water  system.      Estimated   cost,   $32,000. 

Savrtelle,  Calif. — The  Sawtelle  Water  Co.  will  spend  $10,467 
for   extensions  and    improvements    to   its   system. 

Venice,  Calif. — The  city  contemplates  spending  $200,000  for 
establishing   a    system    of   water   mains. 

*St.  Vital,  Man. —  (Official) — Bids  will  be  reeeived  by  J. 
Desourdis.  Secy.-Treas.,  until  S  p.m..  May  6,  for  water  pipe, 
valves   and    hydrants. 

Saskatoon,  Snsk. —  Bids  will  be  received  by  the  City  Com- 
missioners   until   Apr.    23    for   laying   water   mains. 

Swift  Current,  Sask. — Bids  will  be  received  bv  George  D. 
Arnott,  City  Clk.,  until  Apr.  20.  water-works  and  sewer  ex- 
tensions  and    improvements.      George    D.    Mackie   is    Engr. 

SEWERS 

Paris,  Maine — Bids  will  be  received  bv  the  Board  of  Select- 
men until  6  p.m.,  Apr.  IS  for  constructing  sewers  in  South 
Paris. 

Boston,  Mass — Bids  will  be  received  bv  the  Department  of 
Public  Works,  until  Apr.  17  for  sewer  construction  in  Leonard 
St.  and  Dorchester  Ave.,   Dorchester  District. 

Bids  will  be  received  by  the  Department  of  Public  Works 
until  Apr.  22  for  constructing  sewers  in  Kittredge  and  Denton 
Sts..   West   Roxbury  district.     Louis  K.   Rourke  is   Comr. 

Fitchburg,  Mass. — Bids  will  be  received  bv  David  A.  Hart- 
well,  Ch.  Engr.  Sewage  Disposal  Comn..  until  Apr.  22  for  con- 
structing Sections  5  and  6  of  the  intercepting  sewer. 

{•Franklin,  Mass. — The  city  has  awarded  contracts  for 
vitrified  sewer  pipe.  Y-branches  bends  and  stoppers  to  C.  H. 
SPRING  CO.,  Newton  Lower   Falls,  at  $11,101. 

Maynard,  Mass. — Preliminary  survevs  are  being  made  for 
sewer  construction  in  Maynard.  William  Navlor  is  Sewer 
Comr. 

Windsor  Locks,  Conn. — The  Board  of  Sewer  Commissioners 
is  receiving  bids  for  laying  about  15,000  lin.ft.  of  sanitary 
sewers  in  Windsor  Locks.  Plans  are  on  file  at  the  office  of 
James  D.  Outerson,  Town  Clk.  James  E.  Lallv  is  First 
Selectman. 

Albnny,    N.    Y. —  (Official) — See      item      under     Streets     and 


IlulValo.  X.  Y — (Official! — Bids  were  received  Mar.  26  for 
constructing  sewers  in  Alvin  Ave.  as  follows:  Arthur  Shaw. 
Jr.,  $S0O0;  Frontier  Contracting  Co..  $11,890;  John  M.   Faming, 

$12, ;(lruici'   W.    Moore,    $13,000;    William   Franklin,    $14,075 

Spire  and  Prior  $14,520;  Park  &  Co.,  ?15.90O;  F.  J.  Muinm 
Contracting  Co.,  Inc.,  $16,056;  William  C,  Culliton,  $16,091. 
Noted   Mar.   26. 

*Goshen,  N.  Y. — (Official! — Bids  will  he  received  by  the 
Village  Trustees   until   1:30   p.m.,   May    16    for   constructing   a 

system    and    a    sewage    disposal    plant.      Clvde    Potts     30 
b    St..    New    York.   N.    Y..    is    Engr.      W.    63.   Lovett    is  Town 
Slk. 

New  York,  N.  V. —  i  Borough  of  Queens) — Bids  will  be  re- 
ceived by  Maurice  E.  Connolly,  Ties.  Borough  of  Queens  until 
Apr.  82  for  constructing  sewers  in  various  streets. 

(Borough     Of     Brooklyn)       Kids     will     be     received     bv     Lewis 

II.  Pounds,  Pies..  Borough  of  Brooklyn  until  u  a.m..  Apr  22 
fir  constructing   sewers   In   various   streets. 

♦  (Borough     of     Brooklyn)      (Official)     The     contracts     for 

sewers  in  Surf  Ave.,  (a)  Section  No.  l  and  (b) 
Section  No.  2  have  been  awarded  to  (a)  \v\i:i>  A  TOLLY, 
IN(  .  at  $79,626  and  (b)  HENRT  E.  POX  CONSTRUCTION 
CO.,  at  $42,168 

MRoacIIe  Park,  \.  .?.  (Official)  Bids  win  be  receive, l  by 
""'  Borough   Council   until  8:80  p.m.   Apr.   17.   for  const'. 

Storm    water   sewers   in    Grant    Ave.      \V.    11.    Luster    is    Borough 

Engr. 

Ventnor  < n>.  v  .i.     Bids  will  be  ic.eived  bv  the  Common 
Council    until    Maj    6    for    sewei    construction.      W,    I.    R 
Atlantic   City,    Is    Engr. 

*Blwyn,    p..,,,,.  aids    will    be    received    al    the 

ble  Minded  Children  un 

111    *'"     '" '    tructli  e  disposal  plant      Waring 

Chapman    &    Parquhar,    874    Broadway,    New    fork     N     Y      are 

♦  '•■to i,   I-,-., ,,  Bide    v.  ill   be   received   bj    the 

•     on,  l|    until  i  t    ,-,,,    Fe„ . 

>n      T    i:    Cro*  ell  Is 

Weal    i  heater,    Penh.      Bid 

■ 

.  ri.it .,,i 
\t     &   J     i 


Brawler,  Calif.     Tin-  city  contemplates  constructln 
r-works  system   to  coal    $8 


wei Ived  by   the  Boi 

construction    as    folio*  C   • 

lohla,   I 

157:    1  Renvet 

Pall       V    Y  .    $16,801  ;   L.   W.   Hn 

.  ■ 
Mi  Pi  el]    Co.,    $21,$79.     Not.  d    Mai 


I      Ki  IK 


228 


ENGINEERING     NEWS 


Vol.  71,  N...  in 


*+Baltimore,  Md.— (Official)— The  Sewerage  Commission 
has  awarded  the  contract  for  Sanitary  Contract  no.  123,  con- 
structiiK  sewers  in  District  No.  7  to  DAVID  M.  ANDREW 
CO  Baltimore,  at  $50,263.  Calvin  W.  Hendricks  is  Ch.  Engr. 
of  Comn.     Noted   Mar.   19. 

Augusta,  (;a.— (Official)— Bids  were  received  Apr.  9  by  the 
River  and  Canal  Commission  for  constructing  sewers  in  (a) 
E  eventh  St  and  (b)  in  Eighth  St..  as  follows:  Case  &  Coth- 
ran  Atlanta^  Ga  (b)  $15,079;  Jonas  &  Garretson,  West  Palm 
Beach  Fla  (a)  $38  000,  (b)  $19,000;  Sullivan  &  Long.  Bes- 
semer Ala  (a)  $39,997,  (b)  $18,526;  A.  J.  Twiggs  &  Son, 
Augusta  Ga.,  (a)  $40,628,  (b)  $19,114;  W.  Z.  Williams  &  Co., 
Macon  Ga..  (a)  $42,000.  (b)  $19,500;  Nicols  Contracting  Co., 
Atlanta,  Ga..  $45,503;  Guild  &  Co.,  Chattanooga,  Tenn  $4,  - 
587,  (b)21,362;  J.  C.  Fairey  Orangeburg ,  S.  C  «,8fi  (B) 
$20,317;  W.  F.  Bowe,  Augusta,  Ga.,  (a.)  I,46.""".,  «/7  &«  '  /hi 
A.  J.  Martin  &  S.  A.  Patterson,  Danville,  Va.,(a)  $47,S.i8  (b) 
$21,118;  Municipal  Engineering  Co.,  Atlanta,  Ga.,  (a)  *«■<>»"■ 
(b)  $26,360;  Bryan  &  Co..  Jacksonville  Fla.,  (a)  $52,700,  b) 
$22,800;  Porter  &  Boyd.  Charlotte  N.  C.  (a)  JaS-OOO  <b) 
$'fi  000-  Dvsard  Construction  Co.,  Atlanta,  ta.,  (a)  $(>4.b0(, 
(b)'   $27,100.      Noted    Apr.    2. 

Milledgeville,   Ga. — See   item    under   Water   Supply — Irriga- 

Birmingham.  Ala.— Bids  will  be  received  by  the  city  until 
Apr.  21  for  about  four  miles  of  clay  pipe  sewers  in  the  West 
End  district.     Julian   Kendrick   is   City   Engr 

According  to  press  reports,  the  city  contemplates  the  con 
struction  of  a  sewer  for  the  East  Lake  district  to  cost  $17,- 
500.     Julian  Kendrick  is  City   Engr. 

♦  Memphis.  Tenn.— (Official)— Bids  were  received  by -the 
Citv  Clerk  Mar  31,  for  constructing  sewers  in  (a)  Hulin  = 
Ave.  and  (b)  in  Gayoso  Ave..  ^)  concrete  (2)  brick  as  fol- 
lows: Henrv  C.  Ulen  Co.,  (a)  (1)  $273 ^013;  (b)  <1 [  flf-' 
479:  Noll  Construction  Co..  (a)  (2)  $238  983:  Bailey-  Reedei  & 
Co..  (a)  rl)  $2S9.9P9;  (b)  (1)  $268,860:  SOUTHERN  ASPHALT 
AND  CONSTRUCTION  CO.,  Birmingham  Ala.  (a)  (1)  *---;■; 
974,  (awarded  contract);  (a)  (2)  $269,530;  (b)  (1)  $ 30-. <>&*• 
(b)  (2)  $:;-;;. 6S0;  Mason  &  Hanger,  (a)  (1)  ffffv4.44.'  (b)  i) 
$39S,804;  Peerless  Construction  Co.,  (a)  (1)  $448,646  ( D)  UJ 
$520,919;  John  T.  Walbridge  Construction  Co.,  (a)  (U7|"-0i, 
728;  (a)  (2)  $308,103;  (b)  (1)  $404,160;  (b)  (2)  *47,ZjO£5' 
I.  C.  Mishler  and  M.  P.  Flynn,  (a)  (2)  $262,342;  W.B.  Sheets 
Co.,  (a)  (1)  $454,368:  (a)  (2)  $443,977;  Nash-Dowdle  &  Co.,  |) 
(1)  $326,984;  (a)  (2)  $299.  054:  (b)  (1 )  $398,589,  (b)  -) 
$393,425;  Merrill  Ruckgable  and  Mason  Hilton  t  to..  ia) 
(1)  $346,162;  .a)  (2)  $399,197;  (b)  (1)  $419,588;  (b)  (2)  $504^- 
563:  THOMAS  HARMON  AND  HICKEY  BRo  Navarr. e  B dg  . 
St.  Louis.  Mo.,  (a)  (1)  $232,585;  <^)  (1)  $282,031  (awarded 
contract);  James  Ferrv  &  Sons,  Inc.,  (b)  (1)  $339,272.  (0)  (t) 
$401,820.      Noted   Mar.   5. 

Cincinnati,  Ohio— Bids  will  be  received  by  Philip  Fos,1lcf  • 
Dir.  Pub.  Ser.  until  noon  Apr.  22  for  constructing  sewers  in 
various  streets. 

Kent,  Ohio— (Official)— R.  T.  Bailey,  Kent  has  been  re- 
tained as  consulting  engineer  for  the  construction  of  the  pi  o 
posed   sewer   system    and    sewage  disposal   plant. 

+  Loraln.  Ohio— (Official)— Bids  were  received  Apr.  9  by 
the  Director  of  Public  Service  for  sewer  construction  as  io 
lows:  P.  T.  MeCOURT,  Akron  *68,088,  (awarded  contract) 
Jones  Construction  Co..  Mt.  Vernon.  Ohio  $68^3"'' •„£  ai  lan 
&  Heckler.  Cleveland.  $69,434;  Gale  Installation  Co.,  Chicago, 
111.,    $72,311.      Noted    Apr.    2. 

+  Marion,  Ohio—  (Official)—  Contracts  for  sewer  construc- 
tion),live  I,.-.,  awaid.-d  t,,  HARKV  KOI  BAIK'.ER.  at  $54.2 
for  Greenwood  St.  sewer:  P.  DRAKE  &  SONS  at  $16,656 1  for 
David  St.  sewer;  E.  H.  SCOTT  &  BRO.,  at  $5988  for  Geoige 
St.    sewer.      Noted    Mar.    26. 

Chesterton,  mil.- -Bids  will  be  received  by  C.  O.  Wiltfong. 
Pres.  Town  Bd.,  until  Api  21  for  constructing  a  sewer  sys- 
tem.     Charles   W.   Cole,    Mishawaka.    Ind.,    is    Bngr. 

iti.l,... Ind.— According    to    press    reports,    all    bids    re- 

tructing  the  sewer  system  for  the  Morton 
Lake  district  have  been  rejected.  New  bids  will  soon  be 
receive.!.      Ei  tit,  ated    coal    $30,000. 

+  \l».-,»...«.  Ind.  '<>Hi.i:.n  Bids  were  received  Mar.  SO, 
bv  the    Board    Of  Public   Works  for   constructing   storm  < 
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+  De  Soto,  Mo. — The  contract  for  constructing  the  Prat 
St.  sewer  has  been  awarded  to  the  DESOTO  GRADING  i 
CONSTRUCTION    CO.    at    $10,933. 

+Poplar    lliuir.    Mo. —  (Official) — Bids    were    received    Apr. 
for  constructing  sewers   in    District  No.    4   as   follows:      JOHN 
SON    REAL,     ESTATE    &    CONSTRUCTION    CO.,    Kansas    Cit- 
Mo.,    $22,124    (awarded   contract);   V.    E.    Koch,    $23,919;    Rov.  I 
Williams,    $24,289;    James    A.    Pringle,    $25,480.      Noted    Mar. 

Grander,  Tex. — Bonds  for  $15,000  for  constructing  a  sew. 
system  have  been  voted.     Noted  Mar.  5. 

1'nlncios,  Tex. — E.  L.  Ford  has  been  granted  a  franchise  b 
the  City  Council  for  the  construction  of  a  sewer  system.  TT, 
city  reserves  the  right  to  purchase  the  system  at  any  time 
Teasrue,  Tex. — The  Citv  Council  has  granted  a  franehis 
to  Philip,  Boyd  &  Co.,  Dallas  to  install  a  sewer  system  i 
Teague. 

Okmulgee.  Okla. — Bids  will  be  received  by  the  City  Clei 
until  Apr.  20  for  constructing  sewers  in  Districts  Nos.  14,  1 
16  and   IS.      Estimated  cost   $47,000. 

Mountain  Home.  Idaho — Bids  will  be  received  by  the  cit 
until  Apr.  30  for  constructing  a  sewer  system  to  cost  aboi 
$25,000.      O.    E.    Norell   is  City    Clk.      Noted   Apr.    9. 

Carlton,  Ore. — Bonds  for  $10,000  have  been  sold  for  coi 
structing    the    proposed    sewer    system. 

Corvallis,  Ore. — The  Citv  Council  contemplates  the  coi 
struction  of  a  one-mile  extension  to  the  sewer  system. 

La  Grande.  Ore. — Bonds  for  $47,000  for  constructing 
sewer  system  for  the  west  side  district,  have  been  sold. 

MeMinnville,  Ore. — R.  W.  Jones,  City  Engr.,  has  complete] 
plans  for  the  North  District  sewer  system,  estimated  to  co 
$65,000.  The  work  will  include  4100  ft.  of  48-in.  trunk  sew., : 
700  ft.  in  tunnel,  30  in.  24  in.  and  smaller  sizes;  30  and  • 
in.  pipe  will  probably  be  reinforced  concrete  monolithic  co; 
struction.      Bids   will   be    received    some    time   in    May. 

Auburn,  Calif. — The  Board  of  City  Trustees  has  orderS 
plans  prepared  for  a  system  of  sewage  disposal.  Grov«- 
Conroy   is  City   Engr. 

Lodi,  Calif. — Bonds  for  $15,000  have  been  voted  for  tljl 
construction    of  a    sewer    system    at    Lodi. 

+  L0.1    Angeles,     Calif. — The    Board     of    Public     Works    hi 
awarded    contracts    for    sewer    work    to    JOHN    RADICH,    3 
West   Jefferson    St..    Los    Angeles,    at    $.".9,432,    for    sewer   in    Map 
Ave.,    to    MALGENOVICH    &    GILLESPIE,    392(1    Wisconsin    Av 
Los  Angeles,   at   $11,697  for  sewer  in  Lorena  St.     Noted  Apr.  j » 

The  Citv  Trustees  contemplate  constructing  a  storm  dra 
in  Alameda  St.  to  cost  about  $500,000.  including  the  ma 
storm  drain,  paving  Alameda  St.  from  N.  Main  to  Sixth,  81 
itary  sewer,  etc.  The  main  storm  drain  will 
to    6y2    ft.   in   diameter. 

Sanger,  Calif. — The  Board  of  Trustees  is  receiving  bi 
for  the  construction  of  a  municipal  sewer  system.  Bonds  1 
$32,000  have  been  voted   for  the  purpose.     Noted   ! 

Suntn  Ana.  Calif. — The  Board  of  Supervisors  has  employ 
Charles  G.  Hvde.  Engr.,  to  prepare  plans  and  speciflcatio 
for  a  sewer  system  to  be  installed  at  the  county  hospital  a 
county  farm  at  West  Orange. 

+ South  Pasadena.  Calif. —  (Official) — The  city  has  award 
the  contract  for  constructing  a  portion  of  the  sewer  systl 
to  R.  N.  NIKCEVICH,  Laughlin  Bldg.,  Los  Angeles,  at  $5 
476.     Noted  Apr.  2. 

Fort  Erie,  Ont. — Plans  have  been  prepared  by  Witmer 
Brown,  Engrs.,  Buffalo,  N.  Y.,  for  the  construction  of  a  sett 
system. 

London,  Ont. — Bids  will  be  received  by  the  City  Clerk  un 
May  17  for  constructing  sewers.  William  N.  Ashplant 
Cltj     Engr. 

+st.  Catharines,  Ont.    -(Official) — The  city  has  awarded! 
contract     for    sewer    construction    to    THOMAS    E.    RILEY. 
Catharines,   at   $18,500.      Noted    Feb.    19. 

Saskatoon,  Sunk.  Bids  will  be  received  by  the  City  Co 
mlssioners  until  noon,  Apr.  23  for  constructing  storm  a 
sanitarj    sewers.     F.   E.   Harrison  is  Mayor. 

Calgary,  Win. — Bids  will  be  received  by  the  Citv  Comm 
sioners   until   Apr.   23   for    150,000   ft.    of  sewer   pipe 
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+Hnrtford,  Conn. — The  following  contracts  for  State  Road 
ork,  bids  for  which  were  received  Mar.  4,  have  been 
war, led  : 

East  Granby  Township,  about  5000  lin.ft.  macadam  con- 
ruction  on  the  Granbv  Road  to  A.  D.  BRIDGE'S  SONS,  IXC. 
[azardville,    at    about    $6799. 

Kent  Township,  about  8200  lin.ft.  of  gravel  construction 
1  the  River  Road  to  the  PORCARO  CONSTRUCTION  CO., 
Mllimantic,  at  $7958.     List  of  bidders  noted  Mar.   12. 

Albany.  N.  Y. —  (Official) — Bids  will  be  received  until  3 
m.,  Apr.  20,  by  the  Board  of  Contract  and  Supply,  for  re- 
iving State  St.  from  Broadway  to  Capitol  PI.  with  granite 
locks.    South   Pearl   St.    from    State   to   Howard    Sts.;    Chestnut 

I  from  South  Hawk  to  Lark  Sts.;  Madison  Ave.,  from 
aurch  to  South  Hawk  Sts.;  improving  Park  Ave.,  from  Quail 
i  Partridge  Sts.;  West  St..  from  North  Lake  Ave.  to  Ontario 
u;  Putnam  St.,  from  Second  Ave.  south  about  500  ft..  Masr- 
jlia  Terrace;  and  Beech  Ave.,  from  Delaware  Ave.  north 
jout   510   ft.;   and    for    the   construction    of   a    sewer    in    Cleve- 

nd  St.   from   Manning   Blvd.   to  Lincoln  Ave.      Isidore   Wachs- 

an    is    Secv    of   the    P,d. 

(Official) — Bids  will  be  received  by  John  N.  Carlise,  State 
ighway  Commissioner,  until  1  p.m..  Apr.  24,  for  furnishing 
id  delivering  broken  stone,  as  follows:  In  Albany  County, 
;one  Contract  Nos.  1.  2.  3.  4  and  5;  Essex  County,  6  and  7; 
ssex   and    Clinton    Counties,    S    and    9;    Clinton    County,    10,    11, 

and  13;  Schenectadv  County,  14;  Rensselaer  County,  15.  16, 
,  18,  19  and  20;  Warren  County,  21.  and  Washington 
junty,    22. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
ds  will  be  received  by  the  Park  Board,  Arsenal  Bldg.,  5th 
ve.  and  64th  St.,  until  3  p.m.,  Apr.  23,  for  furnishing  and 
livering  crushed  stone  screenings  and  cow  bay  sand  to 
,rks  and  parkways  in  Brooklyn;  furnishing  and  delivering 
ushed  stone  and  crushed  stone  screenings  to  parks  and 
rkways  in  Brooklyn;  and  for  furnishing  and  delivering 
,000   gal.   of  macadam   asphalt   binder.      Cabot   Ward   is   Pres. 

(Borough  of  Brooklyn)  —  (Official) — Bids  will  be  received 
•  the  President  of  the  Borough  until  11  a.m.,  Apr.  22,  for 
paving  Franklin  Ave.  from  Eastern  Parkway  to  Wash- 
gton  Ave.;  repaving  West  15th  St.  from  Neptune  Ave.  to 
rf  Ave.  and  Mermaid  Ave.  from  West  15th  St.  to  West 
th  St.;  and  for  furnishing  and  delivering  150,000  wood-pav- 
g  blocks.     L.   H.   Pounds  is  Pres. 

+  (l'.orough  of  Brooklvn) — The  following  contracts  have 
en  awarded  by  Lewis  H.  Pounds,  Pres.  of  the  Borousrh. 
r  street  paving  East  14th  St.  from  Ave.  O  to  Kings  High- 
ly to  the  BOROUGH  ASPHALT  CO.,  at  $11,027;  for  im- 
oviiitr    Logan    St.    from    New    Lots    Ave.    to    Vienna    Ave.    to 

-  CUMLNT  WALK  &  FLOOR  CO.,  INC.  at  $7S11:  and  Sixth 
■e.  from  75th  St.  to  79th  St.  to  the  ALCATRAZ  ASPHALT 
)..    at    $10,706.      Noted    Apr.    9. 

Camden.  X.  J. — The  Citv  Council  is  considering  the  pav- 
J  of  Cooper  St.,  between  Delaware  Ave.  and  the  Bulkhead 
e    with    Belgian    blocks;    Atlanta    Ave.,    from    Ferry    Ave.    to 

-  railway  tracks,  and  Ferry  Ave.  from  Broadway  to  Mt. 
ihraim  Ave.,  with  similar  paving  and  sections  of  27th  St. 
d   Front   St.    with    asphalt.      L.    E.    Farnham   is   City   Engr. 

l-'lniiiimton.  N.  J. — Bids  will  soon  he  n-.-.-ivod  for  the  con- 
duction   of   a    macadam    road    from    Whitehouse    to   New   Ger- 

Kown,  about  four  miles,  and  for  the  Flemington  section  of 
]-■    new     Frenchtown-Flemington    macadam    road,    about    six 

Hforrlatown,   \".  J. — The    Board    of   Aldermen   has  awarded 

■tacts    for    the    paving    of    eight    streets    with    amiesite    to 

ItEDERIOK    S.    SMITH.    J' MIX   GOUGHERTT.    Morriston.    and 

■DRNE    &    MARSILLIS,    Montclair.    at    a    total    cost    of   $12,- 

A.    S.    Pierson    is    City    Engr.      Noted    Mar.    26. 

Philli|>Nl>urK.    K.  J. — The   Town    Commission    is  considering 

•    repaving   of   Main    St.,    from    Hanover   St.    to   Shimer's   Cor- 

J-.    at    an    estimated    cost    of    $22,500.       Robert    P.    Howell    is 

II  Engr. 

I +\\  cslllrld.    \.    J. —  (Official) — The    contract    for    improving 
of    various    streets    has    been    awarded    by    the    City 
i  ii, .  il   to   the  WELDON  CONSTRUCTION  CO.,    Railway,   X.  J. 
larles  Clark    is   Town   Clk.     Noted    Mar.    B. 

\\  aahlna-ton,  (J.  C.     Bids   "ill   be    received   by  the  Commis- 

the    District    of    Columbia.    Rm.    509,    District    Bldg., 

Mil    I    p.m.,     May    1,    for    furnishing    asphalt    paving    blocks 

I  the  fiscal   year  beginning  July    1,    1914,  and   ending  June  30, 

I  5.     Oliver   P.   Newman    is   a  Comr. 

|+Ja<-kNoii\illt-.   Fin.    -(Official) — The   contract    for   paving   a 
streets   with   brick    lias    1 n    awarded    t"    the   ALA- 
IN! \     PAVING     CO.,     Birmingham,     Ala.,    at     $24,398.       L.     D. 
loot  is  Comr.      Noted   .Mar.    19. 

;+<>rliimlo,  Kla. —  (Official)  Tin-  contract  for  furnishing 
MLOOO  paving  blocks  ha  been  awarded  to  the  COPELAND 
BlLKS  SHALE  BRICK  CO.,  Birmingham,  Ala.  a(  $27.25 
i  Ihou  mil.  The  South  Clay  Mfg.  Co.,  Chattanooga,  Tenn., 
I    $27.50.      J.    R.    Ramsey    Is    City     Engr.       Noted     Mar      26 

+  lllniiliiu.lwim,     Ala.      The      Board      of     Commission, 
kii,i',i    the  contract    for  paving   22nd   St.   from    Avenue    B   to 
.    to   the   ALABAMA     PAVING    CO.,    Birmingham,    at 

■  111    I :el  ved    until    Apt      21    fo  I  lid    lm- 

i  a,   St.,    from    15th    to    19th     Vvei  .    north,   about    24,000 

,, .ii.     I" ii.  m  I.    of    macadamizing    and    10, > 

oncrete.      Julian    Ki-ndi  i,  k    is   Clt>     Engr. 

■ore lla.    -(Official)      Bids      m-lll      be      r Ived      until 

II..    i.    for    tin     con    tructlon    of    hall    n    mile    of    water-bound 
together     with    concrete    curb    and    cutter.       Lund    X- 
■  l.   Little    Hock,    Ark  ,    arc 

I  rio-     city     contemplates     laylni I      „i     asphalt 

pi  «■!,,.  n  t        Lund    &    Hill,    Lit  I  le    Roi  I  .     \rl,  .   are    the    I 

M)on«ernvlllr,      Via.  ["he      follov 

or     road     Imni  n\  .■,,,.  1,1       GOODRICH     & 
\      HICKS 
HN.   Millport,  s.n  en    n  R.  O.  HILL  ft  CO., 

miles,  $15,000     T    D    Kemp  Is  County   Bngr 


Road   has    been    awarded    to    BEADLES    &    MORRISON    BROS., 
Coffeeville,  Miss.     A.  R.  Bew  is  Chancery  Clk.      Noted  Mar.   19. 

+  llntiifsliiiru.  MiNH. —  (Official) — The  contract  for  con- 
structing about  nine  miles  of  road  has  been  awarded  to  T.  M. 
THORNTON,  Heidelberg,  at  $21,205.  F.  T.  Myers  is  Engr. 
Noted   Mar.   12. 

■fllrenuv  Bridge,  La. — The  contract  for  constructing  12.- 
000  sq.yd.  of  concrete  sidewalks  has  been  awarded  to  the  EP- 
LEY  CONSTRUCTION  CO.,  Hattiesburg.  Miss.,  at  $22,000. 
Noted    Mar.    5. 

Memphis,  Tenn. — The  City  Commissioners  have  authorized 
the  paving  of  Lamar  Ave.  with  asphalt.  The  estimated  cost 
is  $50,000.      J.  H.   Weatherford   is   City    Engr. 

Sevierville,  Tenn. — Bids  will  be  received  by  the  County 
Road  Commissioners  until  May  1  for  grading  60  miles  and 
macadamizing    30   miles    of    roads. 

Greenville,  Ky. — Press  reports  state  that  a  road,  30  ft. 
wide  and  half  a  mile  long-,  will  soon  be  opened  in  Green 
County.      P.    F.    Marshall    is    the    Engr. 

Louisville,  Ky. — Bids  will  be  received  until  Apr.  20  by  the 
Board  of  Public  Works,  for  the  construction  of  concrete  side- 
walks.     The   estimated  cost    is    $12,000. 

The  Board  of  Public  Works  has  authorized  the  extension 
of  Johnston  St.  to  Baxter  Ave.,  four  blocks.  D.  R.  Lyman 
is  City   Engr. 

+Cincinnnti,  Ohio — (Official) — The  contract  for  street  im- 
provement has  been  awarded  to  H.  C.  LAMB,  Amelia,  at  $1651. 
Albert    Reinhardt    is    Clk.      Noted    Mar.    12. 

♦  (Official) — The  contract  for  repairing  Hamilton  Pike  has 
been  awarded  to  FRANK  BROEMAN,  3140  Goff  Ave.,  Cin- 
cinnati,   at    $35    per    M.    ft.    of   new    lumber.      Noted    Mar.    5. 

(Official) — Bids  will  be  received  by  the  Director  of  Public 
Service,  until  noon,  Apr.  24,  for  improving  Arbor  Ave.  from 
the  end  of  the  present  improvement  to  Millsbrae  Ave.  Philip 
Fosdick    is   Dir.    of  Pub.    Serv. 

(Official). — Bids  will  be  received  by  the  Board  of  County 
Commissioners  until  noon,  May  8,  for  improving  Clough 
Creek  Pike  under  Spec.  42S,  and  for  oiling  and  cleaning  roads 
under  Spec.  Nos.  623,  624,  625,  626,  627,  62S,  629,  630,  631 
and    632.      Fred    E.    Wesselmann    is    Pres. 

Cleveland,  Ohio— (Official)— C.  W.  Courtney,  1150  Leader 
Bldg.,  Cleveland,  advises  us  that  he  has  been  retained  by  a 
community  which  contemplates  building  15  to  20  miles  ot 
improved  highways  during  the  next  few  years.  The  road 
committee  will  investigate  various  types  of  construction 
with  a  view  to  using  local  gravel  in  the  work.  The  engi- 
neer will  be  interested  in  hearing  from  manufacturers  of 
bituminous  binders,  flush  coats,  cement  manufacturers  and 
other  making  materials  to  be  used  with  gravel  to  road  con- 
struction. 

+  <  oliimliiis,  Ohio — (Official) — The  following  contracts  for 
improving  various  roads  have  been  awarded :  Delaware 
County,  to  ROOF  &  BURTON,  Sunbury,  at  $10,9S6;  Fulton 
County,  to  R.  C.  ROACH,  Waterville,  at  $7900,  and  at  $7470; 
Hamilton  County,  no  bids  were  received;  Lawrence  County, 
to  JOHN  M.  CAPPER,  Kitts  Hill,  at  $12,990;  Portage  Count v. 
not  awarded;  Summit  County,  to  J.  C.  DEVINE  CO.,  Alliance, 
at  $25,240;  Scioto  County,  to  KELLET  BROS.,  Portsmouth, 
at  $2S,925,  and  Wayne  County  to  PETERS  &  BAIRD,  Wads- 
worth,  at  $23,460.  James  R.  Marker  is  State  Highway  Comr. 
Noted  Mar.   26. 

+<  olumlnis,  Ohio — (Official) — The  following  contracts  for 
street  work  have  been  awarded:  Estimate  No.  :,S.  to  H.  REN- 
ICK,  Williamsport,  $50,704:  Est.  No.  59,  to  W.  O.  JEWELL, 
Worthington,  at  $16,738;  Est.  Xo.  30,  all  bids  above  the  esti- 
mate: Est.  Nos.  60  and  61,  to  COGELBURG  &  WALT,  Colum- 
bus, $S799  and  $S004.  respectively.  John  Scott  is  Clk.  Noted 
Mar.   26. 

Jeffrrxon.  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  Ashtabula  County  until  1  p.m., 
Apr.  20,  for  trading,  draining  and  paving  the  road  from 
Windsor  Corners  South  to  the  North  and  South  Center  Road. 
A.    V.    Hillyer    is   Clk. 

London,  Ohio- -i Official)— All  bids  received  Apr.  7,  for  the 
construction  of  the  Beyer  Joint  Road,  have  been  rejected 
and  will  be  readvertised  at  once.  H.  M.  Chanev  is  Audr. 
Noted    Mar.   26. 

YViiuxcoii,  Ohio — (Official) — The  low  bidders  for  construct- 
ing three  roads  were:  Rd.  No.  25,  0.  L.  Smith,  Ottawa,  at 
$12,499;  Rd.  No.  26,  J.  Nofsinger,  Wauseon.  $30,450.  and  Rd 
No.  27,  Gray  Bros.,  Bowling  Green,  at  $10, SOL  \V.  w  Acker 
man    is  County    Audr.      Noted   Mar     1  9 

/.niK-Mville,    Ohio — (Official) — Bids    will     be     received     bv    the 

i ',,,,,, nissloners    of    Muskingum    County    until    11    a.m.,    Apr.    20, 

lor   driving    piling   along    the    South    River    Road    on    the    east 

i     the    Muskingum    River    In    Wayne    Township.      F.    C. 

Werner   Is  Clk 

+  lloonvillr,  Ind.— (Official) — The  contract  for  the  con- 
struction of  the  Ohio  Township  rock  road  system  has  been 
awarded    to    R     w.    MARTIN,    Evansville,    at    $60,894.      X.    M 

Sprailley     Is    Audr.       Noted     Mar.     19. 

Bluftton,     lint ficial)     The     following    bids     were     re 

celved    by    the   Commissioners   of   Wells   County    for   thi 
structton    of   stone    roads    in    Jefferson    and    Lancaster   Town- 
ships:   ii.    Alexander,    18324;     Ullance    FultOi  Gabriel 
Peck,    $3640,    and    Hail.  \     Son  •                                    i  686       i.     A 
Williamson    Is    Audr.       Noted     Apr,    2 

+Crawfordsvllle,     Ind.    -(Official V— The     contract     for     the 

construction    i  I     in    Union    Township    hat 

awarded  to  O'CONNOR  BROS.,  Crawfordsvtlle,  at   J6800,     B.  B. 

Uncle     Is      \  i  i.l  l-         Noted     Mar      II 


Mil 


:•>: 


■Greenwood,    Mlaa. —  (Otllelalt       i 

I,  ibout    21    miles   of    gravel    road    on    1 1 , .     UlsslMip 


Crown    Point,   Ind,     (Official)     The   low    bids    for    the   eon- 

structli i      •  \,,rtii    and    Calumet    Townships 

wen       v     L.  Court  'olnt,    for    t he    Osloi 

Calumet,    at    117,850;    and     Nejdl    &     Greenwald,    Whiting,    tor 
ECraa]    Road,   North   Township,  Edward    Simon   is 

Audr      n.,i.  a  Api 

+  l>el|>lil,    Ind.— (Official)       The    contract     for    the    construc- 
tion   of    a    gravel    road    In    Rock    Creek    Township    ha 
awarded    to    N     L     BRANT    S    CO.,    Frankfort,    In, 

M      Q       II., in,     Is     Audr         N I     Mar      19 
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J.E-*     wnt-ne     Ind. —  (Official) — The    contract    for    the    con- 

NO+F^Xr,2'lnd.-(Official)-The    contract    for   the    construc- 
U£MSt  ?T^00haw^ree"naSnrfedy  Ts   ffi  .  ^Noteo^ 

ite^nW^^ 

DON    GANITT    &    BRINEMAN,   Liberty   Center    at   $13,489    ana 

?of  ^?B^te*0assBsrs8Ms  &-« 

^^month     ^•-/Offiacdal>-dTh«voCOs?onaeCtfo^rs    hat   ££„ 

SLATTERT,   Crawf  ordsville.     Geo.   X  .   Mccoy   is   -^.uui. 

?oJC    CALKINS,    32   South   14th   St.,   Richmond.      L.   S.   Bow- 

$l'53,423.      M.   H.   McCoy   is   Engr. 

^Princeton,  111.— The  contract  for  paying  East  Peru  St. 
has  been  awarded  to  H.  A.  MEHOLES  &  CO.,  at  |-0.ou*. 

•Mluiney,  111.— (Official)— The  contract  for  paving  16th  St. 
has  bee"  awarded  to  REES  BROS.,  Quincy,  at  $6600.  F.  L. 
Hancock   is   City   Engr.     Noted   Apr.    9. 

„„„H„vi     ,Vis  _Bids   will    be    received    until    Apr.    22    by   J. 

STRrCTION    CO.,    Milwaukee,    at    $41,  ,4'.'. 

\i,r     28     for  the    construction    of   -\z    nines  eacn   w 
2'    lilt  UT^n^OfficiaH-Bids    wil.be    received    by 

$2707    and    $2793,    respectively. 

state    Highway    Engr.      Noted   Mai.    19. 

™  *r   _       The    following    bids    were    received    for 

Mel'hertton,    Kan. —  llie    loiiouin-     mu=  stand- 

Davltlg    36    blocks    oil     .Maple    and    Walnut    Sts..        J ne    Mann 

j».i\iiift     j  Pnvinff    i'<i       Parsons,     $67,198;     Kessier    l,oii 

aw!     I'.nolini:     ,V     l.i  \}'i-       ,-;,.-,,■.       I       i.       I'iiimcv      Lawrence, 

SBS^c^^^f^^&teS131*-  a"d  the 

ori-Ammerman   Co.,  Junction   City,   $<6,78-. 
+  .  m  - ,  »  a.     Kan._(Offieial  )_The     contract     %0»»Pr°7lnf 
,.  .  ,,    awarded    to    RANbOM    ^    cuuiv.      u. 

Pugh  is  City  Engr.  ,offlclan_Bids    will    be    received    by 

;,3l;rs^S^:s;"-u«^"    «iowe  is  City 

Torn     c<    Is  City  I  Ik. 
»■-..»      "pinnx   have   been    prepared    tor    the   con- 

ineiuvlll.    (Z    iclt.     i Be.  ),    Wo.     1  et    tor 

,„„..,„„      T_  Bid         ■  111     I '•■''    ,'"'"'     - 

-       i 

+  ■  has  been  aw. I   to  J.   W.     I 

t,.   ,i.     'iv.       f(  Mi:,  lall     Thi     ■  ■ 
<""rl»'    '  fj  ,,,111    "\\  INQS,  l-'ltzpatrli  i.   «    D<  nton 

I 
.,      ,    v.     Cro( 


+  H..I-...     Idaho 


.  i    Apr 


,ii      in,'     <  .in,  1 1 

,   ,,.  .1    ..    C 
.  ,  ,.     !•..  i       I     7.  ipp,       1,0,960      i 


•fOlympia,    Wash.— The    contract    for    the    construction 
8  5    miles    of    the    Olympic    Highway,    in    Chehahs    <  ounty,   h. 
been   awarded   to  n'a.P  JONES  CONSTRUCTION   CO.,   Tacom      . 
at    $42,985. 

■fTneoma,  Wash.— The  contract  for  paving  with  asplt; 
the  Puvallup  Valley  Road  has  been  awarded  to  the  IND 
PENDENT    ASPHALT    CO.,    at    $37,500. 

+  'l 'ln-iil.. a.  Wash. — The  contract  for  paving  Main  Si.  h 
been  awarded  t.)  the  WASHINGTON  PAVING  CO.,  Tacoma, 
$37,895.      Noted    Mar.    26. 

Carlton,  Ore.— (Official)— Bids  will  probably  be  recelv 
about  May  1  for  the  paving  of  Main  St.  from  1  irst  to  Yamh 
Sts.   with  asphalt,  one  mile.     C.  W.  Vail   is  City   Recdr. 

Corvallis,  Ore.— Bids  will  be  received  in  May  for  55,1 
sq  yd.  of  paving.  C.  H.  Beardsley  is  City  Engr.  Noted  ™ 
19. 

Butrene,   Ore.— The   Clark    &    Henry    Co.,    as    low    bidder, 
$25  070,    for    paving    Fourth    Ave.    west    from    Charnelton 
Clair  St.      Other   bidders   were:   The  Warren    Construction  C 
Portland,     $15,968;     and     the     Ambrose-Burdsall     Co.,     $26,2 
Noted    Jan.    8.  r 

Portland,   Ore.— The   Oregon-Hassam    Paving   Co.,   Board 
Trade   Bldg.,    was   low   bidder   at    $14,822    for   paving    Ea, 
St      from    Third    to    12th    Sts.       Other    bidders    were:     Bar- 
Asphalt    Paving   Co..    $14,858;   Oregon   In.lepenr  ent   I 'avingC, 
$15,310;    and    the    Warren    Construction    Co.,    $15,496.      John  . 
Hanson    is    City    Engr. 

+HuntinKton  Beach,  C'alif.-The  contract  for  ^rov": 
a  number  of  streets  has  been  awarded  to  IBANK  ObUAl 
O     T.    Johnson    Bldg.,    Los    Angeles,    at    $24,5  iO. 

Imperial    Calif.— Dutcher  &  Rice  were  low  bidders  at  $.• 
S04    for   improving    E   and    other   streets  ,  „„    -        , 

Brand   &  Stelson   were   the   only   bidders   at   37,858   for  t«  _ 
proving  J   and    other   streets. 

,,„„.  Beaeh.  Calif. — Bids  will  be  received  by  the  B0;1 
of  Pub  He  Works  until  2  p.m.,  Apr.  22,  for  the  construct 
of  concrete  curb  sidewalks  in  Gladys  Court  between  1 
and  Uth  Sts  Erie  St.  between  Walnut  and  Hermosa  Av 
Ind  Dakota  Ave.  between  Sixth  and  Seventh  Sts.  and  in  L, 
Ave  between  17th  and  21st  Sts.  H.  B.  Riley  is  City  cik. 
4.1  os  Anureles.  Calif.— The  following  contracts  have  b 
awaked    fo^str'eet    improvements :     Kourth    St     be- we  en    1 

lib  2a9n3d  Sdh-8°  iXe^^S^a^S  |& 
In'oi Laguna  St.  from  La  Veta  Terrace  to  Echo  Park  A 
to   F.'W.   WHITTIER,   at    $14,294 


Sacramento,    Calif.— (Official)— Bids    will    be     received 
the   CalKrala 'State   Highway   Commission .Forum   "I; 
til    •>   n  m      Anr     27     for   constructing   the    lolloping   nignwn 
Ul  SMskivou    'county     from     Hornbrook     to     the     Oregon    1 

eiBsfia^aeSCotu0ntyefrBor.i\d<Lda  Moine  to  Hazel  Creek  P.  | 
mllTeCmaeCorundteyd-from  the  southerly  boundary  to  C«* 
ingBu8tt8e ,C1^'tyCOf?omtLindo  Channel  to  the  northerly  bou 
aryGlenn  Count^Tom^Grapit  to  the  northerly  bound. 
SeVSSnomaSCountyetferom  the  northerly  boundary  to  CI* 
dalplans  Sr^on^le'VPth^e  California  Highway  Com, 
Si0BidsVwel-eEre«'iveci:eMar.  30.  for  State  Highway  work 
f0l,Mlndoc?nabCoun^.:     6.5     miles,     Hard     Bros..     Sacra] 

!V„?;nnnneg'So1un?y.    10.8    miles.    Hooker    &    Newel, 
'"Tsknla^Clara  County.   1.8   miles.   John   McDonald 
?1r''Kl''-' Dorado    County,    0.5    mile,    Lyon,    Burker     S 
"^eVce^'County?-  Taylor   &    Berliner,    Story    Bldg 
•■•':;„    b2le9go  County.   Ll.B   mUes,   W.    A.   Perry,  San    PeS 
BldS^„LD0fegAongolenVJwl>lles,  n„ 
San    Diego,    J11.742.      Noted    Mar.    12. 

j.*,.-    Kraiiels.-o.    Calif.— The    Board    of    Public 

crete   curb   i 880    ft    ol    gutter.  I 

*- -;-"unm":,r:':,  "AM!  ?orr?rrnran.n3 

Buxl: M      ''•  "  '' M    S'"'y 


.,,     The     ci 


Jar 

San   J 


T.os 


•iiUi.ril.    Oii( 


Wnn 


i     '',;,,,     i r<  t.    pavemepl    and    I    ,860 

or. roll 

■  MM  sun  M.  WORKS 

,.,,         ,  ,    .,  nu     \t  111m     .',,1  t.m     i I       i"  

Hlllburr,    Mara.      '   "'   '  "   lh  ,,;,,„   to   the   plant,   ■ 

,  „     ,..,  ,M   i.uii.i   b    three  stoi  j    addition   co  mm 


■ri,,  i'ii.      Council     hi                    I      ■  ■'     ' '"' 

Lnvlaton,    ■  •!  »•  ■»••  .V..                                •        ' 

w„.i,      i:  i.     Farrier,    Blli 

bldS2r"S ■ 


sg^r^^^Kr-sa.o^frwR»°.'.a 

v:,;  ,.;.  i >- ■  « •• 

addition   i"  .i     plant 
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New  London,  Conn. — The  J.  N.  Lapointe  Co.  will  build  a 
three-story  addition  to  its  shop.  40x75  ft.  The  company  man- 
ufactures  broaches  and   broaching  machines. 

■fSeyniour,     Conn (Official) — The     L.     E.     Waterman     Co. 

has  awarded  the  contract  to  the  TURNER  CONSTRUCTION 
CO.,  11,  Broadway,  New  York,  N.  T.,  for  constructing  the 
plant  for  the  H.  P.  &  E.  Day  Co.  The  building  will  be  five 
stories.  30x100  ft.  with  a  one-story  extension  24x60  ft.  of 
reinforced    concrete. 

Batavia.   X.   T Bids   will   be    received   until   Apr.    20   by   H. 

W.  Homelius  &  Son,  Archs.,  for  a  warehouse,  105x150  ft.  for 
the    Batavia   Canning-  Co.      Noted  Apr.   9. 

Buffalo,  >".  V. — The  Winter  Bros.  Co.,  S77  Main  St.,  will 
build  a  two-storv  addition  to  its  bottling  plant,  60x100  ft.,  at 
North   and   Ellicott  Sts. 

Canisteo,  X.  Y. — Walter  Brasted  is  having  plans  prepared 
for  a  three-storv  brick  and  steel  business  block  and  ware- 
house on  Main  St.,   to  cost   $60,000. 

+Jamestown,  N.  Y. —  (Official) — The  contract  for  the  design 
and  erection  of  the  factory  building,  40x100  ft.,  for  the 
Straight  Dry  Plate  Co.,  has  been  awarded  to  CHAPMAN  & 
GRAHAM,    Jamestown. 

Morton.  N.  Y The  Morton  Cold  Storage  Co.  has  pur- 
chased a  site  and  will  construct  a  cold-storage  plant,  to  cost 
ibout  $100,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  J.  Mat- 
tern  Wagon  Co..  215  West  53d  St..  will  build  a  six-story  fac- 
tory,   to   cost   $30,000.      H.   A.   Koelble   is  the  Arch. 

♦  Rochester,  X.  Y. — Mever  Foote  &  Dayton,  15  North  Main 
3t.,  have  awarded  the  general  contract  to  WILLIAM  F.  MAAS 
'or   the   construction    of   a   two-story    factory,    40x70    ft.      C.    S. 

ws,    344    East   Ave.    prepared    the    plans.      The    estimated 
:ost  is  $12,000. 

♦  Rochester,  X.  Y. — The  contract  for  building  the  two-story 
iddition  to  the  bakery  of  the  Ward  Bros.  Co.,  Murray  & 
Texas  Sts..  has  been  awarded  to  A.  FREDERICH  &  SONS  CO.. 

06   Mill  St.   at  about  $75,000.      C.   B.   Comstock,    110  West  40th 
;t..    New    York,    N.    Y.,    is    the    Arch. 

+  Camden,  X'.  J. — The  contract  for  constructing  the  eream- 

rv    for    the    Garden    State    Dairies,    has    been    awarded    to    the 

LAY-WHITE  CO.,   Philadelphia,   Penn.      The  main  build- 

ng   will    be    three   stories,    of   brick    and    concrete.      A    power 

louse   and   ice-making  plant   will   also   be    built. 

'       +  Knst   Orange,  X.  J. — The  contract  for  the  construction   of 

he    reinforced-conerete    warehouse    for    ?he    Orange    Storage 

use    Co.,    has    been    awarded    to    SALMOND    BROS.,    at 

Harrison,    X".    J. — The    Otis    Elevator    Co.    will    construct    a 

wo-story   factory,    200x330   ft.,    to   cost  about   $65,000. 

Harrison,  X".  J. — The  H.  J.  Heinz  Co.  will  construct  a  four- 
ltory  brick  building,   75x200  ft.,   to  cost  about  $60,000. 
I      Xewark,    X.   J. — The    Haussling    and    Soda    Apparatus    Mfg. 

•o.  will  build  a  three-story  factory,   40x90   ft.,  at  56  Arlington 

t.     Jacob  Haussling  is  Pics. 
j      Pnterson,   X*.   J. — The    Royal    Piece    Dye    Works,    Sixth    Ave. 

nil    the  Passaic   River,   will   build   an   addition   to  its  plant,    to 

ost    53S.000. 
I      Berwick,    Penn. — The    American    Car    &    Foundry    Co.     will 

uild  an  addition  to  its  plant,  90x110  ft.,  to  cost  about  $60,000. 

Media,    Penn. — Walter     Smedley,      Arch.,      Stephen     Girard 

Isldg      Philadelphia,     is    preparing     plans     for    a    factory    for 

lieorge   B.  Allen,   to   cost   $20, 

Philadelphia.  Penn. — John  &  James  Dobson,  Inc..  Stinton 
l.ve..    and    Godfrey    St..    manufacturer    of    carpets    ami    plush 

oods.   will  build   an  addition   to  its  mill,   to  cost   $2.".". I. 

ICC    Kempton   &    Son,    320   Race   St..    will    build    a   six-story 

lliCtorv     97xl7C   ft.      The   estimated   cost    is   SI"" 

I     The  Electric  live  Works,   3942   Frankford  Ave.,   will  erect  a 

■  roup  of  buildings,  to  cost  $80, 

H  Philadelphia.  Penn. — The  Philadelphia  &  Reading  R.R.  will 
,  uild    a    roundhouse,    131x199    It.,    at    20th    and    Hamilton    Sts., 

I>  cost    $10, 

I  +Philndel|ihia,  Penn. — The  contract  for  the  construction 
If  the  three-story  factory  for  11.  G.  Fetterolf,  has  been 
■warded    to  WILLIAM  STEELE  ,v   SONS  CO.,    1600  Arch   St.,  at 

■  bout    $120,000. 

U  Steelton,  Penn. — The  Pennsylvania  Steel  Co..  as  noted  last 
leek,  will  make  extensive  additions  to  Its  plant  in  Steel- 
l>n.      Further  details  officially   announced    indicate    thai 

■  til   be  a    total   expenditure    oi    l.etween    sj. .,:  i 

1)0.      Three    new    mills    are    included     In     the    plans     a 

.   .  iill,    a     32-in.     rolling    mill    and    a    new    rail    mill. 

i      will    bi      n    a    buildini     i I  han    I tei  I 

,    e.  hi    i,.     the    largi    I    ol    th<     plant       All    w ill    be 
impleteii   before  the  end  of  the  yeai 
prafton,  W.  Va.— O.   A     Heffnei    is  interested  in   the  erection 

..    to   cost  about  $100,00".       \  id]    I n 

ftfcred. 

Brunswick,   <;n.     The    Brunswick    C Ing    Co.,    which    is 

is     I  Ille,    Ky.,     With    a    capital    of    $150,- 

I  will   ep  ei  t    a    pis  m    at    Brunswick,      I 

II  be    required    for    the   creosotlng    "f    yellow-pine    i 

B.   Wilcox,   of  the   Kentucky  £    Indiana    R.R.  Co., 
head    of   the   company. 

Tani|>a.     Kin. — The     Tampa      Fou  hlne     Co.     "ill 

lib!     an    addition     to     Its     plant     on     Watei      St.,     t"     COSl     about 

BirmiiiKhnm.   Ala.     The   Birmingham    Realtj    ''••    "ill  build 
Bur-story  brick  building    il   Fit    t   Ave    mar  16th  St,   foi    tie- 
to  coal  about    ■ 

■aaavlllr,   T.-im.     Tb.     Nashville    Cold    Storai 
rctitlv    organized    with    a    -  ipltal    of    J' ,< "ill    build    a 

Ur-Stor\  The    blllbli: 

ive  n  st..,  ,    .    ,    ipaclt>    '.r  : tons. 

Cincinnati.     Ohio      The     Ohio     V.m-.-i      f»0,     will     build     a     faC- 

I    150,000. 

Cleveland.  Ohio     E,    F    Olbl Bu   lid   Bldg.,    Is  preparing 

warehouse,    50x110    ft.,    for    tho    Cen- 


tral Storage  Warehouse  Co.  J.  C.  White,  1843  East  55th  St., 
is  Mgr.     The  estimated  cost  is  $55,000. 

+  Cleveland,  Ohio — The  contract  for  building  the  three- 
story  and  basement  factory,  4Sxl2S  ft.  for  the  Osborn  Mfg. 
Co.,  has  been  awarded  to  the  M1TTLER-GLOYD  CO.,  Hippo- 
drome Bldg.,   Cleveland.      The   estimated  cost  is   $50,000. 

Sandusky,  Ohio. — A.  M.  Allen  &  Co.,  Euclid  Bldg..  Cleve- 
land, are  preparing  plans  for  a  four-storv  and  basement 
factory  for  the  Hinde  &  Dauch  Paper  Co.  The  estimated  cost 
is  $100,000.      J.   J.  Dauch  is  Pres.     Noted  Apr.   2. 

♦Detroit,  Mich. — The  contract  for  constructing  the  two- 
story  and  basement  storage  building  for  the  Turner  Carthage 
Co.  has  been  awarded  to  DELISLE  &  COOPER.  37  Campan 
Bldg.,  Detroit.  The  estimated  cost  is  $65,000.  Pollar  & 
Ropes.    602    Sun    Bldg.,    prepared    the    plans. 

+  The  contract  for  constructing  the  three-storv  and  base- 
ment warehouse  for  W.  H.  Edgar  &  Son,  12th  arid  Lafavette 
Sts.  has  been  awarded  to  the  A.  J.  SMITH  CONSTRUCTION 
(Too  Campan    Bldg..    Detroit.      The    estimated    cost    is    $40.- 

+  Detroit,  Mich. — The  general  contract  for  constructing  a 
four-  and  five-story  warehouse  for  Leonard's  Reliable  Stor- 
age Co.,  Detroit,  has  been  awarded  to  the  ANDREW  J.  SMITH 
CONSTRUCTION  CO.,  Campan  Bldg.  The  total  cost  is  esti- 
mated  at    $100,000. 

Detroit.  Mieh. — The  plant  of  the  Kruce  Cracker  Co.  has 
been  purchased  by  the  Lakeside  Biscuit  Co.,  Toledo.  Ohio  A 
six-story  addition  will  be  built,  to  cost  about  Slim  nun  \y  E 
Bertridge  is  Pres. 

Grand  Rapids,  Mich. — Rempis  &  Gallmeyer,  Front  St.  con- 
template building  a   brass  foundry,   to  cost  about  $50,000. 

+  Hnmtrnnick,  Mich. — The  contract  for  constructing  the 
four-story  manufacturing  building  for  Dodge  Bros  has  been 
awarded  to  the  A.  J.  SMITH  CONSTRUCTION  CO.  IS  Cam- 
pan  Bldg..  Detroit.  The  estimated  cost  is  $50,000.  Smith 
Henchman  &  Grylls,  Washington  Arcade,  Detroit,  prepared 
the    plans. 

Chieasro.  111. — The  Southern  Cotton  Oil  Co..  1462  West  37th 
St.,  will  build  a  cooperage  plant,  to  cost  $12,000. 

Galesburs.  III. — The  Willis  Mfg.  Co.,  manufacturers  of 
metal  windows,  skylights,  etc..  will  build  a  two-storv  ad- 
dition   to   its   factory,    50x200   ft.,    to   cost   about   $25,000. 

Milwaukee,  Wis. — The  Koehring  Machine  Co.  will  build  a 
shop  at  31st  St.  and  Concordia  Ave.,  to  cost  $10,000. 

Minneapolis,  .Minn. — The  Crown  Iron  "Works  will  build  a 
two-story  brick  office  and  pattern  shop,  at  1229  Tvler  St  to 
cost  about  $14,000. 

.Minneapolis.  Minn. — The  Witherspoon-Englar  Co,  9bd  St. 
and  Harbor  Ave.,  Chicago.  111.,  has  prepared  plans  for  a  malt- 
ing plant  and  grain  elevator  for  William  Rahr  &  Sons  Co.. 
Chicago.    111.      The   estimated    cost  is   $350,000. 

The  Excelsior  Baking  Co.,  914  East  24th  St..  will  build  a 
two-story  addition   to  its   bakery,    to   cost   J  ]".""". 

St.  Louis,  Mo.— The  G.  P.  Plant  Mill  Co.  will  erect  a  rein- 
foreed-concrete   grain    elevator,    to    cost    $32,500. 

Dearborn.  Tex. — The  Prescott  Stave  &  Heading  Co.  will 
construct  a  mill,  to  have  a  daily  capacity  of  25,000  ft  of 
lumber. 

Houston.  Tex. — The  Delta  Land  &  Timber  Co.  will  con- 
struct a  lumber  mill,  to  have  a  daily  capacity  of  100.000  ft 
of    'umber. 

Texas  City,  Tex. — P.  A.  Fitzhugh.  Houston,  will  erect  a 
100-ton  cotton  seed  oil  mill,  to  cost  about  $200,000. 

Tacomn.  Wash. — The  Consumers  Mfg.  &  Supply  Associa- 
tion is  planning  t.>  construct  a  flour,  cereal  and  feed  milling 
plant  to  cost  about  $50,000.     D.  M.  Morgan  is  Pres. 

Walla  Walla.  Wash. — The  Self  Oiling  &  Bearing  Co  has 
purchased  a  site  and  will  erect  a  plant.  Bids  will  soon  be 
asked  for  constructing  a  machine  shop  and  foundry.  The  esti- 
mated cost  is  $23,000. 


Keswick.    Calif. — The    Mountain    Copper    Co.    will    en 
concentrating    plant,    to    have    a    daily    capacity    of    3350    tons. 
W.   L.    Cole    is    Supt 

Snntn  Cnu,  Calif. — The  Santa  Cruz  Vegetable.  Fruit  & 
Olive  Co.  will  ere.t  a  canning  plant  to  cost  about  $50,000  M 
H.  &  A.  V.  Stewart  ate  at  the  head  of  the  company. 

Santa  Rosa,  Call'. —  The  Ashlock  Door  &  Window  Guard 
Co.  «ill  eiect  a  plant  to  cost  about  $100,00".  Edward  Pohl- 
man  is  Pres, 

+  *  era Calif. — The  contract   tor  tie    erection  of  the  plant 

for    the    Griffith    Wheel    .  i     in.,    has    bee,,    awarded 

i..  CARL   LEONARDT,   Hellman    Bldg.,    Los  I    about 

$28,000.     Noted    Ma 

Vernon,  Calif. — The  American  Brake  sin,,.  ,v  Foundry 
Co..  30  Church  St.,  New  Yolk.  N.  V..  has  acquired  a  site 
at     Vemon     and     will     erect     a     plant     for     the     ma. 

brake  car  trucks.     About  $300,000  wm  be  expended 

Otis  S.  Cutler   is    Pi  cs. 

Montreali  Hue.-    The  Imperial  Tobacco  Co.,  of  Canada,  Ltd 

: st     Intolne  St..   will  construct  a   $10,000   warehouse  on  st 

Henrj    St. 

Hamilton,  <>n«.  The  McGregor  Shirt  Co.,  19  Hughson  st 
will  i.uii.i  a  th -storj    factor]   on  Margaret  st.  to  est  about 

Iraq ■  Palls,  Oat     The  Abitibi   Pulp  a    Paper  Co,   plans 

to   build   a    paper    D  'I.,    of   fireproof  construction. 

Letabrldgc,    ">i"      C    rvei    .<    Oliver,     Irene.,    Sherlock 

preparing    plans     for    a     cold     storage    plant     for    the    Southern 
Cold     Storage    CO.,     Ltd.,     at     an     c. lunate. 1     cost     of    $60,000. 

Toronto.    Oat,      The    Tip    Top    Tail. 
Is   haying   plana   prepared    by    I.    Feldman,    11    Adelaide  St.    for 
hmond  st. 

Winnipeg.    Man,     Tii.     Manltobs    Cold    Sto  plant 

Will      llC     I'lll.l  I   I.e. I      I.N       a      l!\  e      v  1  .  .  r  \ 

Blatnnore,    Uta.     The   McLaren   Lumbei    Co.   is  considering 

the    election    of    a    sawmill    to    cost    J2"".""0. 
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PEDEBAl,    <;OVEHNMENT    WORK 

♦  Repairs  to  Crematory — Fort  Wiliams,  Maine — The  con- 
tract for  repairing  the  crematory  at  Fort  William  McKinley, 
has  been  awarded  to  C.  A.  TILTON  &  CO..  South  Portland. 
Maine,   at    $1943.      Noted   Feb.    5. 

Crane  Runway — Boston.  Mass. — Bids  will  be  received  until 
11  a.m.,  May  9.  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and 
Docks,  for  crane  runwav  and  supporting  columns  and  girders 
for  building  77,  at  the  navy  yard,  Boston,  Mass. 

+  lleating  Apparatus — Boston.  Mass. — Bids  were  received 
bv  the  Custodian,  U.  S.  post  office  and  sub-treasury,  Boston, 
Mass.,  for  repairs  to  heating  apparatus  in  the  post  ottice,  as 
follows:  CLEGHORN  Co.,  Boston.  Mass.,  $1972  (awarded 
contract):  Sidney  Smith.  120  Milk  St.,  Boston,  Mass.,  $2176; 
Walworth  English  Flett  Co.,  100  Pearl  St.,  Boston,  Mass., 
$2337. 

♦Repairing  Light  Vessel — Boston,  Mass. — The  contract  for 
repairs  to  light  vessel  No.  «,  has  been  awarded  to  WALTER 
F.  CHACE,   Fairhaven,   Mass.,  at  $2339.      Noted  .Mar.   26. 

Building — Newport,  R.  I. — Bids  will  be  received  until  11 
a.m.,  May  9,  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  addition  to  beat- 
house   at   the    V.   S.    Naval    training    station,    Newport,    R.    I. 

Pier — Buffalo,  N.  T. — Bids  were  received  Apr.  9.  by  Col. 
J.  G.  Warren,  Corps  Engrs..  U.  S.  A.,  for  constructing  timber 
crib  concrete  guide  pier.  Black  Rock  Lock,  Buffalo,  N.  Y.,  as 
follows:  H.  S.  Kerbaugh,  Inc.,  Buffalo,  N.  Y.,  $240,049, 
Great  Lakes  Dredge  ,fc  Dock  Co.,  Buffalo,  N.  Y.,  $228,  i3S. 
Noted   Mar.  19. 

Post  Offlee — New  Rochelle,  N.  Y. — Bids  will  be  received 
until  3  p.m.,  May  16,  bv  Oscar  Wenderoth,  Superv.  Arch.. 
Treasury  Dept.,  Washington,  D.  C,  for  the  construction  com- 
plete (including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches)  of  the  U.  S.  post  office  at  New  Rochelle. 
N.  Y.  The  building  is  two  stories  and  basement,  having  a 
ground  area  of  approximately  7510  sq.ft.,  stone,  brick  and 
terra-cotta     facing,     composition    roof,    fireproof    construction. 

♦  Dredging — New  York.  N.  Y. — Bids  will  be  received  until 
noon,  May  11.  by  Col.  W.  M.  Black,  Corps  Engrs.,  U.  S.  A., 
Army   Bldg.,   for   dredging  in   Wappinger  Creek,   N.   Y. 

♦  Kill, 1. 1.-  Stone — New  York,  N.  Y. — Bids  will  be  received 
until  noon,  Apr.  20,  bv  Col.  W.  M.  Black.  Corps  Engrs., 
U.  S.  A.,  for  furnishing  and  delivering  rubble  stone  for  dikes 
in  the  Hudson  River,  N.  Y. 

4-Ruililing — Sandy  Hook,  N.  J. — The  contract  for  the  con- 
struction of  a  building  for  the  U.  S.  Weather  Bureau  has  been 
awarded  to  DE  RISO  BROS.,  INC.,  Weehawken,  N.  J.,  at  $16,- 
464.      Noted    Feb.   12. 

Grading,  Etc. — Bristol,  Penn. — Bids  will  be  received  until 
::  p.m.,  Apr.  18,  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  grading,  seeding,  sodding  and 
planting  in  connection  with  the  U.  S.  post  office  at  Bristol, 
Penn. 

Motor-Generator  Sets — Philadelphia,  Penn. — Bids  were  re- 
ceived Apr.  4.  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and 
Docks,  Navy  Dept..  Washington,  D.  C,  for  furnishing  two  200- 
kw,  motor-i/ci  '  rai.H  sets,  for  the  Philadelphia  Navy  Yard,  as 
follows:  The-  Westinghouse  Electric  &  Mfg.  Co..  Washington, 
D.  <•  $10,621,  alternate  bid,  $10,000,  the  Ridgway  Dynamo  & 
I  i,Kii,e  Co.,  Washington,  D.  C,  $7.ri.ri4,  the  Crocker-Wheeler 
Co.,  Ampere.  N.  J.,  alternate  bid,  $9907,  the  General  Elec- 
tric  Co..  Schenectady,   N.   Y,   $7560.      Noted  Mar.    26. 

IluililliiKs — Pittsburgh.     Penn. — Bids     were     received,     Mar. 

27.   by  Lt.-''ol.   Francis   R.   Shunk,  Corps  Engrs.,   U.  S.  A.,   for 

building    two   two-story    lockkeeper's   houses  at   Dams    Nos.   7 

B     Ohio   River,   as   follows:      (a)    two   lockkeeper's   houses. 

construction,    Hani    No.    7.    (b)    two  at   Dam   No.    9,    brick 

iction,    ••>   alternate  bids   for   4   at   Dams  7  and   9,    (d) 

>    Dam    No.    7,    brick    with   hollow-tile   backup   block   con- 

I    two   a  I    I 'am   No.   9,   brick   with   hollow-tile   back 

instruction,     if)    alternate    bid    4    at     Hams    7    and    9, 

i  with    hollow-tile    backup    block    construction.      The    Guy 

Johni  ton   Contracting    I  o.,   Toi nt.,    (a)    $7794   each,    (b) 

17396   each,    (c)    $7598    •  ich,    (d)    $7686    each,    (e)    $717::    each, 

(f)   $7397   each.      Earl   N.    Everson,    Brilliant,    Ohio,    (b)      • 

h.      ii.   I..    Kreusler.    Pittsburgh,    Penn.,    (c) 
$11,380  each.     P.   Sliinetts  Sons,    Pittsburgh.    Penn.,    (a) 

(b)     ,6410    each,     (c)      6    19,     (d)    ■• 9,     (e)    $6160,    (f) 

$6100.     Noted  Mar.  12. 

Dredging  ton,    D    C      Bids   will   be   received    until 

O    \v.   Kutz,  Corps  Engrs.,  r.  s.  A.,  foi   dredg- 

i.iiiiin..    Shafting,    Pomps,    i.«.-.     Washington,    D.    C— Bids 

•    p.m.,    Apr.      "     b      I  ne   I  lommlsBloner, 

ton,    D,    C,    foi    I mpli  tlon 

tei  n   i  a!"-,    i"  arings,  

thi      II    htl tendei 

rjr.   2. 

Motor-Generator    lets  i  i     C— Bid 

will    bi  until  11   i Ma       J,    by    Lit,  Col,   Jo  eph    I 

'  ii    I  ii        hli       I  

■    '   cu '.    to    ethei 

with  nd  field   tal 

Waterproofing     Terrace*      '■•'■  C. — Bid 

1  Capitol  1       I  Q 

'(  i  of    I  he 

R     i     llenll ruction  Co 

..,.,..      120 
mil     ictuul 

■      I    "'II,    SI.. 
I LP 

I      Con 

.  I     w  1 1  Ii 
i  ....      rinnhln 

. 

If  Co.,  1 


Herkimer  St.,  Brooklyn,  N.  Y.,  $39,12.ri;  New  York  Roofing 
Co.,  535  E.  19th  St..  New  York,  bid  A,  plastic  flashing.  $ftr,r,(i 
copper  flashing,  $1000;  bid  B,  $10,400  and  $11,850;  bid  C,  $11,- 
650  and    $13,150;   bid   D,   $12,300   and    $13,800. 

Bridge — Williamson,  W.  Va. — Plans  have  been  submitted 
for  the  approval  of  the  War  Department,  bv  J.  E.  Crawford, 
in  behalf  of  the  Tug  River  &  Kentucky  R.R.  Co.,  for  the 
construction  of  a  bridge  across  Tug  Fork  of  tne  Big  Sandy 
River,  about  10  miles  above  Williamson,  W.   Va. 

<Kiih:iii — Wilmington,  N.  C. — Bids  will  be  received  until 
noon.  May  8,  by  Maj.  H.  W.  Stickle,  Corps  Engrs.,  U.  S.  A.,  for 
furnishing  and  delivering  about  11,000  tons  riprap  stone  at< 
Wilmington,  N.  C. 

+Dredge — Savannah,  Ga.  —  The  contract  for  constructing 
the  steel  hydraulic  dredge  "Crelghton"  has  been  awarded  to 
the  U.  S.  NAVY  YARD,  Charleston,  S.  C.  at  $40,012.  other 
bidders  were  as  follows:  Merrill  Stevens  Co.,  Jacksonville. 
Fla.,  $44,750,  Skinner  Shipbuilding  &  Drydock  Co.,  Baltimore, 
Md.,  $48,759,  Parker  Hensel  Engineering  Co.,  Brunswick.! 
Penn.,  $31,329,  Ellicott  Machine  Co.,  Baltimore.  Md..  $56. Son, 
Borbom  Engineering  Co.,  Philadelphia,  Penn.,  $58,950.  Noted 
Mar.   12. 

Post  Offlee — La  Fayette.  La. — Bids  will  be  received  untl 
3  p.m.,  May  IS,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasur> 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (in- 
cluding mechanical  equipment,  lighting  fixtures  and  ap- 
proaches) of  the  LT.  S.  post  office  at  La  Fayette,  La.  It  wil 
be  one  story  and  basement,  ground  area  3850  sq.ft.,  nonfire 
proof   construction,    stone  and   stucco   facing,   tin    roof. 

+  1  iin.ii.  i — Port  Eads,  La. — The  contract  for  furnishim 
lumber  for  Port  Eads  light  station,  has  been  awarded  to  thi 
MOORE    HAGGERTY   LUMBER   CO.,    at    $1756.      Noted   Apr.  % 

Riprap — Memphis,  Tenn. — Bids  will  be  received  until  Ma: 
4.  by  Maj.  E.  M.  Markham,  Corps  Engrs..  V.  S.  A..  Mississipp 
River  Comn.,  Custom  House,  Cincinnati,  to  furnish  and  loai 
about   30,000   cu.yd.   riprap  stone   on   Government  barges. 

•  Steel  Scows — Louisville,  Ky. — Bids  will  be  received  untl 
noon,  May  9.  by  Maj.  J.  C.  Oakes,  Corps  Engrs.,  U.  S.  A.,  fo 
two   steel  dump  scows. 

♦Repairs  to   Post   Offlee — Maysville,    Ky. — The   contract  folj 
miscellaneous  repairs  to  the  U.  S.  post  ottice  at  Maysville,  Ky 
has  been  awarded   to  HARDING   &  SIMONS,  at  $1029. 

•  Dredging- — Calumet  River,  111. — Bids  will  be  received  un 
til  10  a.m.,  May  7,  by  Lt.-Col.  W.  V.  Judson,  Corps  Engrs 
U.  S.   A.,  for  dredging  in  Calumet  River,   111. 

Hardware.    Leather,    Etc. — Rock    Island,    111. — Bids    will    b 
received    until    10   a.m.,    May    13,    by   Lt.    Col.   George  W.   Bur 
Rock    Island  Arsenal,    for   furnishing   hardware,    leather,    stee  ( 
iron,  cleaning  materials,   etc.,  during  the  year  ending  June  3 
1915. 

•  Steel    Work   and    Cable — Ashland,    Wis. — Bids   will    be    I 

ceived  until  2  p.m.,  Apr.  21,  by  the  Lighthouse  Inspector,  P' 
troit,  Mich.,  for  furnishing  steel  and  iron  work  and  submarii 
electric    cable    for    light    and    fog'    signal    station,    at    Ashlan 


+Post  offlee — De  Soto,  Mo. — The  contract  for  the  coil 
struction,  including  plumbing,  gas  piping,  heating  apparjH 
conduits,  wiring,  lighting  fixtures  and  approaches,  of  the  U. 
post  oftice  at  De  Soto,  Mo.,  has  been  awarded  to  the  HIRA 
LLOYD  I  ■•  I '  1 1 . 1  iINC  &  CONSTRUCTION  CO..  Odd  Fellow 
Bldg.,    St.    Louis,    Mo.,    at    $49,608.      Noted    Mar.    19. 

+.\ir  Washers — St.  Louis,  Mo. — The  contract  for  furnishli 
air  washers  and  humidity  control  apparatus  for  the  U. 
office  at   St.   Louis,   Mo.,   has  been  awarded   to  the  KA'__ 
ENGINEKKING    <'o.,    St.    Louis,    Mo.,    at    $3987.      Noted    Mar. 

•  Valves  — Boise.     Idaho-    Lids    will    be    received    until    2 

May  7,  by  the  Director,  1T.  S.  Reclamation  Service,  Los  A 
les,  Calif.,  for  furnishing  20  balanced  valves  for  the  An 
POOk     I 'am,    Boise    Irrigation    project,    Idaho. 

♦Steel    Bridges— New    Mexico— The    contracl     foi     the   I 

Htruelii  11    of   two   steel   bridges   across    the  Gila    and    San    Car 

:  has    be<  n    a w  fti  fled     to    1  h.     .  >m  mi  \    stuuctur 

STEEL  WORKS,  Omaha,  Nidi.,  at  $:.:!, GOO. 

contracl    for  docking    and 

has    been    awan 


+  Sl, 


I. Ill : 


lend. 


Hie  UNITED  ENGINEERING  WORKS,  224  Spear  SI 
Francisco,  at  $2007,  other  bids  were:  1  nlon  Lou  \ 
San    Francisco,   $2678,    Moore   &    Scotl    Iron    Works,  San 

1216         NOted     Mar.     19, 


♦  Ending     S 
trad    1 1 

I     Pl    Lll    Hail". 1 

l.Ni ;    MILL.    LTD 


1  1. 


ri.     Pearl     Harbor 


•  1  ■  1 1 1 1 . 


Hawaii     The 

o      III IS 

II'  INI  'I. I'LL    Pi 

ited   Apr.  2. 


+  1  ,.  ill.rs      I'an.niia      The      Secretary      of      the      Nnvj       »l  ' 

mli 1    "i    '  '"l    '  I ■'    \\     '  loci  hnls,    1  '"i  p      1 

'      \  .    1   '.      .  n  1    1  he    conl  1  acl    for    furnishing    1  « 0    .    ' 

foi    the    r  innmn    Canal    to    the    M  VRYLAND  STEEL  CO., 

P I.       U.I   .     .'I       •'''     i, aril  Noted      fell.     5, 


Refrlgen 

111. 


(Inn    Hachli 


1 1 


i:ie.  I  '.I  III  111- 

21.    In 


I Il  I ■         .In.. ii-        111. 1.   lino  .I.M.I    ii...         I  . .  ti  1 1 1 

1  .in.  1  creoi  ota mber,  and  creoi  oted  piles. 

s.riiii     Ir Mi able     Iron,    Tool     Steel,     i:ie       I'niain 

lb 1    until    i"   10   n  in  ,    Mnj     J,    In    Mn  I,    9 

17.  8.  A. 1   '•'  pmeli  .   .    ..1     crap  qj 

111     Id tool      1.  •  1    .■. in    n  ..a    11  n. 1   ■  tool,   o(T. 

Ii    I       (hi     1      '  '  mil   «  hli  li   Ii    ii"  lonpei    11 id, 


Aiinl  16,  191  1 
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Steel  ami  Iron  Pipe.  Pipe  Fittings,  Lead  Pipe.  Etc. — Pan- 
ma — Bids  will  be  received  until  10:30  a.m.,  Apr.  22.  bv  Maj. 
'.  C.  Boggs,  Corps  Engrs.,  U.  S.  A.,  Washington,  D.  C.,  for 
urnishing  steel  and  iron  pipe,  pipe  fittings,  lead  pipe  and 
ttings.    brass    pipe   fittings   sheet   lead,    colder    valves,    etc.,    at 


una. 


MISCEI.I.  INEOI  S 


Harbor  Improvements — Boston.  Mass. — The  State  Harbor 
nil  Land  Commissioners  plan  the  following  harbor  improve- 
lents:  Scituate  Harbor,  $15,000;  channels  at  Flatbush  and 
iourne,  $25,000;  Gloucester  Harbor,  $10,000.  W.  F.  Wil- 
ams.   Boston,   is  Ch.  Engr. 

+  Number  Plates — Boston.  Mass. —  (Official) — The  Massa- 
husetts  Highway  Commission  has  awarded  the  contract  to 
is  INGRAM-RICHARDSON  CO.  for  automobile  and  motor- 
ycle   plates  at  $20,229.     Bids   were  opened  Apr.   7. 

Barge  Canal  Terminals — Albany,  N.  T. — Bids  have  been 
jceived  by  Duncan  W.  Peck,  State  Supt.  Pub.  Wks., 
lbany,  for  barge  canal  terminals  at  Troy  and  Buffalo. 
he  bids  follow:  Troy  work:  Walsh  construction  Co., 
j'avenport,  Iowa.  $126,365;  Falk  &  Menzies,  Buffalo,  N.  Y, 
135,521;  Phillip  Casey,  Troy,  X.  Y.,  $171,393;  Eastover  Con- 
duction Co.,  Utica,  X.  Y..  .JIHT.U'vT;  G.  C.  Hodgson,  Fulton. 
I.  Y..  $162, ISO;  John  Monks  &  Son,  S2  Beaver  St.,  New  York, 
148,171;  H.  R.  Beebe  &  A.  A.  Parker,  Waterford,  N.  Y.,  $152,- 
»1;  Great  Lakes  Dredge  &  Dock  Co.,  Buffalo.  $134,935;  Rob 
oy  Contracting  Co..  Albany,  $163,271.  Engineer's  estimate, 
152,291:  Buffalo  work:  H.  S  Kerbaugh,  Inc.,  6  Church  St., 
ew  York,  $798,606;  C.  H.  Starke  Dredge  &  Dock  Co..  Mil- 
I  aukee.  Wis.,  $973,131;  Henry  P.  Burgard,  Buffalo,  $1,364,347; 
reat  Lakes  Dredge  &  Dock  Co.,  Buffalo,  $975,031.  Engineer's 
niniate,    $1,513,925. 

I  statue — Albany,  N.  Y. — The  Gage  Bill,  appropriating  $25,- 
)0  for  the  erection  of  a  statue  in  Albany  to  Gen.  P.  H. 
loeridan  was  signed  Apr.  3  by  Gov.  Glynn. 

Dredging — Lindenhurst  (L.  I),  X.  Y. — The  Town  Board 
lans  to  dredge  Great  Xeck  Creek  at  a  cost  of  $20,000. 

Jetties — Rockaway  (L.  I.),  X*.  Y. —  (Borough  of  Queens)  — 
[he  Park  Commissioner  of  the  Borough  of  Queens,  Long 
■land  City  (L.  I.),  X'.  Y,  plans  to  construct  five  timber  jet- 
|es    at    Tclewana.      Estimated    cost,    $18,500. 

I  +  Seawnll — Xew  York.  X.  Y. — (Borough  of  Brooklyn) — The 
lark  Board.  Arsenal  Bldg..  Fifth  Ave.  and  64th  St..  Borough 
I'  Manhattan,  has  awarded  the  contract  to  HENRY  STEERS'. 
."'"..  17  Battery  Place,  New  York,  for  constructing  a  granite 
ihlar  and  concrete  seawall,  placing  riprap  and  earth  fill 
ong  the  Shore  Road,  between  Latting  Place  and  Bay  Ridge 
i'l  between  92nd  St.  and  Fort  Hamilton  Ave.,  Borough 
'  Brooklyn,  at  $259,432.     Noted  Apr.  9. 

Subway — Xevr  York,  X'.  1. —  (Borough  of  Manhattan)  — 
Ida  were  received  Apr.  14,  by  the  Public  Service  Commis- 
on,  154  Nassau  St.,  Borough  of  Manhattan,  for  constructing 
set.  No.  1  of  Route  No.  33,  a  part  of  the  Broadway-Fourth 
■ve.  rapid  transit  railroad.  The  work  calls  for  a  subsurface 
Lilroad  of  two  and  three  tracks,  beginning  at  a  point  under 
rlnitv  Place,  in  the  Borough  of  Manhattan,  about  50  ft. 
>rth  of  the  northerly  building  line  of  Morris  St..  thence  ex- 
nding  southerly  under  Trinity  Place  to  the  southerly  build- 
g  line  of  Morris  St.,  thence  extending  southerly  and  south- 
ksterlv  through  private  property  in  the  block  bounded  by 
orris  St.,  Broadway,  Battery  Place  and  Greenwich  St.  to 
roadway,  thence  extending  southeasterly  under  Broadway 
"I  Bowling  Green  to  Whitehall  St.,  thence  extending  south- 
!y  under  Whitehall  St.  to  a  point  about  12  ft.  south  of  the 
irtherlv  building  line  of  South  St.  The  lowest  bidder  was 
both  &  Flinn.  3785  Broadway,  Xew  York,  at  $2,056,000.  This 
tal  is  approximate  only. 

Fire  Apparatus — Orange,  N.  J. — The  Common  Council 
lans  to  issue  bonds  for  $1S,500  for  motor-driven  fire  ap- 
iratus.      Daniel    F.    Minahan    is   City   Clk. 

Elimination  of  Grade  Crossings — Johnstown,  Penn. — See 
am  under  Railways:  Pennsylvania — Pennsylvania  R.R. 
Retaining  Wall  Mauch  Chunk,  Penn. — The  Pennsylvania 
R.  will  construct  a  7000-ft.  retaining  wall  at  Mauch 
lunk.  It  will  be  35  ft.  high.  A.  ( '.  Snand,  Philadelphia. 
inn.,    is   Ch.    Engr. 

Conduits — Baltimore,    Mil. — Plans    for    the    extension    of    the 
ectrle  conduit   system  have  been    prepared   bj    l:    C.   Thomas, 
im.    il    (  ommission.      An    appropriation   of   $500,- 
0   lias    been    made   by   the   city. 

Seawall — Newport  News.  Va.  The  « » I . i  Dominion  Land  Co., 
Iflrport   News,   will  a.-.k    fur   bids  scon    for   the   construction   of 

i     • 

^Retaining  Wall — San  ford,  Fla  —  (Official)  Bids  were  re- 
ived bv  M.  w.  Lovell.  i'it\  I'll..  Ap'.  6,  toi  the  conatruction 
a  retaining    wall   about  behind    the 

ll.Vll.      •■!'     en  |  til.      :.  IH  :  I  lie      sewel 

routh    I  Im-    iii.i.I.      land         i  led    to 

MINuLIO     DUFDCIN''.    Co.,    Sanford,    al     $56,500. 


The  i  loch   Boa 
covering    all    the    In- 
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rlnkler  System —  .New   Orlean 

■d    to   Install    a    sin  Inklei 
i    wharves    along    thi 
hi).     W    .i    Hardee  la  Cit; 

ke    oiens     i  'iiii  i. Durham    Coal    .*•• 

Jo    plana  lo  const > 

mini       11-  ■•  '-iv  ••.! 

i,      i .-,,,  kedeei    Dra  lo.  1  of  <  Ihestet    I  lounty, 

..i    ti,. n   tructloti      I        ma  In  ca  "a  i 

in   r.M    alum  i  yd.   "f  excavation.     The 

i    i,  .  .  i   i,   i .    w    ROB]  MS,  Tupelo 

.■mil.      Noted    Mar.    19, 

iiiiuiue     Padtii  aii.      k  ■        'i  i  -      Count 

all,       plan       tO      dl  ail.       Ma      I"  lil       I  !l  •  •  i  I  1st 

uteii     Canton,    Ohio     Thi     Count]     Comi en     have 

led  thi  i.ii-i.  i  i:i' 

;  he  '  isnabui  p   Ditch    at   111 


,      +WIdeBlng    Pier— Cleveland.    Ohio— The    Detroit    &    Cleve 

d?.  '5SSjFaJSon    I'0'    naa    aw»rded    the    contract    to    GEORGE 

t    $104  9(0    Cleveland'   for   widening   the    East   Ninth    St.    Pier, 

Elimination  of  Grade  Crossing — Delaware,  Ohio— The  City 
Council  plans  to  eliminate  the  grade  crossing-  at  West  Cen- 
tral Ave. 

^.v.  Ti,Ie  5rain — Greencastle,  Ind. — Bids  .vill  be  received  bv 
Charles  ^\ .  Daggy,  Drainage  Ccmr,  Putnam  County,  Green 
castle,  until  Apr.  IS,  for  751S  ft.  of  tile  drain.  Bids  are  asked 
either  on   the  whole   work  or   on   100-ft.   sections. 

River  Work — Lansing,  Mich. — The  Looking  Glass  River 
\  alley  Improvement  Association  plans  to  clean  out  and 
deepen  Looking  Glass  River  in  Livingston,  Shiawassee  and 
Clinton  Counties.  Estimated  cost,  $125,000.  W.  L.  Smith 
St.    Johns,    Mich.,    is    interested. 

+  Dredges — Beardstown.  111. — The  contract  has  been 
'iWa,rd^d  to  the  ROCK  ISLAXD  BRIDGE  &  IROX  WORKS 
Rock  Island,  for  two  dredges  for  drainage  work  near  Beards 
town,    at    $33,000. 

Ditch — Algona,  Iowa — Bids  will  be  received  until  10  am 
Apr.  21,  by  B.  E.  Xorton,  Countv  Audr..  Algona,  for  construct- 
ing  Ditch    No.    94. 

Dredging,  Etc. — Clinton,  Iowa — (Official) — Bids  will  be  re- 
ceived until  2  p.m.,  May  4.  by  the  Board  of  Park  Commission- 
ers for  dredging,  sand  filling  and  riprapping  at  River  From 
Park. 

+Diteh — Harlan,  Iowa — (Official) — Bids  were  received  Apr 
S.  by  E.  A.  Schall.  County  Audr.,  Harlan,  for  the  construction 
of  a  drainage  ditch  calling  for  about  314.000  cu.vd.  of  ex 
cavation.  The  contract  has  been  awarded  to  the  LANA  COX 
STRUCTIOX  CO.  at  7.5c.  per  cu.vd.  Total.  HS.000.  Noted 
Apr.  2. 

Ditch — Albert  Lea,  Minn. — The  County  Commissioners  have 
established   Drainage   District   Xo.   99. 

Citeh — Crookston,  Minn. — Bids  will  be  received  until  in 
a.m..  Apr.  2S,  by  H.  J.  Welte,  Countv  Audr.,  for  constructing 
Ditch    90.      Estimated    cost,    $11,710. 

Ditch — Duluth,  Minn. — Bids  will  be  received  until  3  p.m., 
Apr  27,  by  Odin  Halden,  County  Audr..  Duluth,  for  con- 
structing   Ditch    X"o.    2.      Estimated    cost,    $40,500. 

,     Engr.,     Fair- 
at   $72,250. 

+Ditch — Slayton,  Minn. —  (Official) — Bids  were  received 
Apr.  7.  by  W.  A.  Seeman.  County  Audr.,  Slavton,  for  con- 
structing Ditch  Xo.  35.  The  contract  has  been  awarded  te 
SOREXSOX  ,<.-    BIESE,   at    $44,892.      Xoted   Apr.  2. 

Levee — Ennis,  Tex. — Bonds  for  $145,000  will  be  issued  te 
construct  a  19-mile  levee,  S  ft.  high  in  Kaufman  and  Hender- 
son   Counties.      O.    W.    Finley,    Ennis,    is    Engr. 

Comfort  Station — Salt  Lake  City.  Utah — The  Citv  Com- 
mission plans  to  construct  a  comfort  station  to  cost  $10,0(K. 
S.  Q.  Cannon  is  City  Engr. 

Wire  Fence — Chehalis  Wash. — Bids  will  be  received  until 
Apr.     21     by     the    County     Commissioners.     Chehalis,     for     755) 

ft.  of  44-in.  woven  wire  fence. 

Seawall.    Slip,    Etc.— Seattle.    Wash.— The    Standard   Oil   Co, 

contemplates     spending      $800, for     terminal     facilities     in 

Seattle.  A  seawall  is  to  be  constructed,  and  a  slip  will  b  I 
provided  deep  enough  to  accommodate  the  largest  vessel  of 
the  Standard  Oil  Co.  Facilities  for  receiving  the  cargoes  of 
vessels  bringing  fuel  oil  will  be  provided. 

Scows — Seattle.  Wash. — The  Washing-ton  Tug  &  Barge  Co. 
Seattle,   will   construct   10  scows.      Estimated    cost,    $45,000. 

Pipe  Line — Bakersfleld,  Calif.— The  American  Gasoline  Co.. 
Bakersfield,  plans  to  lay  a  150-mile  oil  pipe-line  from  Coal- 
inga.  Calif,   to  San   Francisco    Bay. 

Dredging — Los     Angeles,     Calif.-    The     city     will  probabl  •• 

awarded    the    contract    to    the    Standard    American  Dredglnil 

Co,  San  Francisco,  Calif,  for  dredging  1,200,000  cu.yd.  of 
silt    from    the    inner   harbor. 

tar  Shed— Richmond,  Calif. — The  Atchison,  Topeka  it 
Santa  Fe  Ry.  Co.  will  erect  a  L200-ft.  ear  shed  at  Richmond. 
This  with  other  terminal  improvements  will  cost  $500,00) 
E.   E.    Ball-Winslow,   Ariz.,   is   Engr.  Const.  Coast  Lines. 

Pie*  San  Francisco,  Calif.  Hi. is  will  be  received  until 
May  i  by  the  state  Harbor  Engineer,  San  Francisco,  for 
consti  acting    pier   41. 

iinfh-iiini.-c  larbara,    Calif.     -The    Santa    Barbara 

ilei  trli    Co    will  construct   a    bath-house  to  cost  aboul 
$50,000.     .1.   T.   Huntington   is    U 

+Flrc     Ipparatna      Montreal,    Que. — The    citv    has    award.. I 
in-.-  apparatus  as   follows;     To  the  socir 
AUTOMOBILE    oi:    i.\     HA  YE,    Credit     Fonder    nidi;.    seven 
five-toi  each,   and    two   three-ton    trucks     it 

Ml  IT(  IR     TRANSPi    I  105     St      .lam. 

.    "Peerless,'  FRANCA1SE 

lege    \    •  .   loin-  five-ton   "Berllef   trucks, 
i  each,     ah 

■  •:■■■•-.     i  'i .  .  port,  Ont      Survi  made  and 

or    i  in-    com  i  rue!  Ion    of 
River  neai    Freeport.     This  work   Is  In  connection  wltl 

Mali .1      v 


London,    i  Hit        The    London    Baseball    Club    w|/| 

"ii  in,l         II      T      i. 


t.  randatand 

^Breakwater   extension  Porl    Arthur,   out — The   contract 

l  til.  .I    lull-  la.-nt    (o   the    l'i  IRT 

VRTHUR    CONSTRUCTION  i  '"  .    LTD.,    Port    Arthur,    foi 
Ho-   in-,  akwater 

+<..,,.r.(e   Cribs     Wei  Phe    Dominion    Dri 

I  !o-     W.  Hand    l  'ana  I 

-I  H ni  e.  i    to    i     H    TROMANHOUSER  CO.,  LTD.,  Toronto 

tint  .   tor  construct!!  cribs   on   Sect     i 
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Dredging— Nanaimo,  B.  C— Bids  will  be  received  until 
Apr  28,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
Ont.,    for    dredging    required    at    Nanaimo. 

♦Wharf— Vancouver,  B.  C— The  Dominion  Government 
has*  awar'ed  the  contract  to  PARKS,  TUPPER  &  KIL- 
PATRICK,     Vancouver,     for     the     construction     of    a    marine 

BUILDINGS 
Holyoke.  Mass.— Bids  will  soon   be  asked  for  the  construc- 
tion   of    a    six-story    brick    and    steel    hotel    at.  Suffolk    St.    and 
Newton  Place  for  the  Suffolk  Realty  Association.     William  H. 
Reid    is    the    Arch. 

+  1. vim.  Mass. — The  contract  for  constructing  the  three- 
storv  ward  building  at  the  Lynn  Hospital  has  been  awarded 
to  CAMPBELL,  BROS.,  Lynn.  Henry  W.  Rogers,  25  Exchange 
St.,    is    Arch.  _ 

Springfield,    Mass. — The    Samuel    M.    Green    Co. 
-'ans    for    an    addition    t 
An    appropriation    of    $1 


Main    St.,    is    preparing    plans    for    an    addition    to ■the 'State 
Armory,    on    Howard    St.      An    appropriation    of    $12o,000 
been    made    for    the    wo 


Worcester,  Mass.— Simon  G.  Friedman,  3  Chapin  St.,  has 
plans  for  a  three-story  brick  mercantile  building  on  Grat- 
ton   St. 

Providence,  R.  I.— It  is  reported  that  bids  will  be  received 
bv  the  Board  of  Contract  and  Supply,  until  May  4,  for  the 
construction  of  the  Courtland  St.  School.  The  total  cost  is  es- 
timated at  $300,000.     Hoppin  &  Fields,  32  Westminster  St.,  are 

Hartford,  Conn. — Bids  will  be  received  until  noon,  Apr. 
in  hv  H  C  Wright.  262  Asvlum  St..  for  constructing  a  two- 
story  brick  and  limestone  school,  ir,0xl25  ft.,  on  Wetherfleld 
Ave.      Whiton   &   McMahon,   49   Pearl   St.,  are   the   Archs. 

New  Haven,  Conn. — Bids  will  be  received  until  Apr.  IS  for 
4he  construction  of  a  group  of  buildings  for  the  Tuberculosis 
Annex  of  the  West  Haven  Hospital.  The  buildings  will  be  of 
brick  and  granite  and  are  estimated  to  cost  $400,000.  Scopes 
&  Fenstman,  37  East  2Sth  St.,  New  York,  N.  Y..  are  the 
Archs. 

Stamford,  Conn.— Nelson  E.  Emmens,  Washington  Bldg.., 
has  completed  plans  for  a  fire  station  at  Main  St.  and  St 
John  Place.  The  building  will  be  three  stones,  of  brick,  and 
is    estimated    to    cost    $50,000. 

VIbanv,  N.  Y. — The  Fuller  &  Robinson  Co..  Archs.,  95  State 
St..'  has  completed  plans  for  a  college  building  three  stories 
and  basement,  75x150  ft.  for  the  Albany  Medical  <  ollege.  The 
estimated  cost  is  $100,000.  Dr.  A.  Van  der  \  eer  is  Chn.  ot  the 
Building   Com. 

Ruffalo,  N.  Y. — Smith,  Hinchman  &  Grylls,  Detroit,  Mich., 
have  completed  plans  for  a  theater,  88x132  ft.,  at  Court  and 
Franklin  Sts.,  for  the  Stratford  Theater  Co.,  at  an  estimated 
cost  of  $200,000.  Esenwein  &  Johnson,  i81  Ellicott  Sq., 
Buffalo,    are    the    Associate    Archs. 

C     Howard    Crane,    Dime    Bank    Bldg.,    Detroit,    Mich.,    has 

completed    plans    for   a    four-story    and    basement    brick,    terra, 

cotta    and     steel     building,     59x100     ft.,     for    the    Mark    Brock 

ment    Co.,     523    White    Bldg.       The    estimated    cost    is 

Tliifialo,  N.  Y.— Plans  have  been  prepared  by  Lewis  F. 
Pilcher,  State  Arch.,  Capitol  Bldg..  Albany,  for  a  boathouse 
ome  for  the  Buffalo  Naval  Militia,  to  cost  about  $105,- 
000. 

Buffalo,  N.  Y.— Green  &  Wicks.  Archs.,  110  Franklin  St.. 
are  preparing  plans  for  a  brick  and  steel  parish  house  for 
the  Westminster  Presbyterian  Church.  The  estimated  cost  is 
$50,000.     W.   II.    Benham,    166  Anderson  Place  is  Asst.  Pastor. 

Glena  Falls,  \.  Y. — (Official) — The  First  National  Bank 
will  construct  a  fireproof  bank  building  at  Glen  St.  and  Park 
Ave.  Mowbraj  &  Ufflnger,  66  Liberty  St.,  New  York,  N.  Y., 
pla  ns, 

Jamestown,  N.  Y — Freeburg  &  Pidler,  Archs.,  are  Prepar- 
ing  Dlans  for  a  six-story  t<  rra-cotta  and  tile  building  for  the 
l-\    The  estimated  cost   is  $80,000.     Noted  Apr.  2. 

Mohawk,   N.  Y.— It  is  reported    thai    bids   will   l >*■   received 
Iter   Prank,  Arch.,   tor  a   high  BChool   to  cos!  about   $40,- 
000. 

%,•«    ^..rk.    \.    •..     (Borough    of    Brooklyn)— The    Browns- 
ville 4     ■  ■      Hospital  Socletj    will  erect   a   hospital 
.,,     |-,,|     98th    St.    and     Rockaway     Parkway,    to    cost    about 
i  L992  Prospect    Pla*  •  .  la    irch. 
,.|  .,                           Pr<  par(  d   by   Foi  ter  &  Gade,   L6   w  est   88th 

I     ..i    Manhattan,    for   a    five-story   addl 

Norw.  I  '.  rth    \    ■     and    16th  St      Thi    i  i ati  d 

.      Bids     will     be     re- 
Bo  1 1  d,  un1  11   8  p  m  .   Apr    1 1'.,  for  the  en  e- 

ructun       ind       uperstt  m  I  uri      ol     i ions 

lete    of   add n   .i    ol 

1 1      Cabol    Ward   la   Pres. 

Plan  i    an     bi  Ins     prep  S     Edward    Blum, 

Archs      505    Fifth    Ave.,    foi     thi     erecl a     12-story    l<>it 

I, , ,11, Hi, i-    :,t    134    VVesI    87th   St.,   foi    thi     Uan    Real  t  J    ''••.   own- 
.... 

.......  .    ,.[    w n, 

•   v.  ■    i    loth  St.  and  will  en  oi 

oti  I    building,      Mai  ■.    '.      I T<  B. 

,  Borough  of  Br  '  Her.   Flat  bush,  will  erecl 

hotel    al    Pla '  bu  b    and    Til tv<     .    to   coat 

it    1125,000. 
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+Utiea.  N.  Y. —  (Official) — The  contract  for  constructing  th 
C  azens  Trust  Co.  building  has  been  awarded  to  the  R.  I 
HOWES  CONSTRUCTION  CO.,  105  West  40th  St.,  New  Yor_ 
N.  Y.  Mowbray  &  Ufnnger  56,  Liberty  St.,  New  York,  N.  Y 
are  the  Archs. 

ITtiea,   N.   Y Plans   are   being   prepared   by   W.    L.    Strobe 

Arch.,  Martin  Bldg.,  for  an  addition   to  the  Kemble  St.  schoo 
The   cost   is   estimated   at   $80,000. 

Medford,  N.  J. — Moffett  &  Stewart,  Archs.,  Camden,  hav 
completed  plans   for  a   two-story  school,   to  cost  $40,000. 

Montelair,  N.  J. — It  is  reported  that  the  Board  of  Educ; 
tion   will   erect   a   high    school   to    cost    $460,000. 

Newark,  N.  J. — The  Parkway  Realty  Co.  will  construct 
four-story  apartment,  55x80  ft.,  to  cost  $40,000.  Edward 
Warren,   22   Clinton   Ave.,   is   the  Arch. 

Newark,  N.  J. — Benjamin  N.  Smith  will  build  a  four-stop 
apartment,  to  cost  $55,000.  Jordan  Green,  Arch.,  27  Clinto 
Ave.,   prepared   the  plans. 

Newark,  N.  J. — H.  L.  Larzelere,   Mercantile  Bldg.,  Rocheste: 
has  completed   plans  and   will   receive  bids   for   constructing 
church  for  the  Presbyterian  congregation.     The  structure  wi 
be  of  steel  tile,  and  stucco  and  is  estimated   to  cost  $60, nun 

Perth  Amboy,  N.  J. — Bids  were  received  by  the  Board  < 
Education,  for  building  an  addition  to  School  No.  4,  from  Ir 
N.   Course,   $47,971;   Smith  &  Ostergard   Co.,   $48,475. 

Plainfleld,  N.  J. — Wilder  &  White,  156  Fifth  Ave.,  Ne 
York,  N.  Y.,  have  completed  plans  for  a  12-room  school,  c 
Evergreen  Ave.,  to  cost  $125,000.  Henry  M.  Maxson  is  Sup 
of   Schools. 

Roehfing,  N.  J. — Kleeman  &  Fowler,  Archs.,  First  Nation: 
Bank  Bldg.,  Trenton,  N.  J.,  are  preparing  plans  for  a  tW( 
storv  brick  school  for  the  Board  of  Education.  The  est 
mated   cost   is   $75,000.     Noted   Feb.    12. 

+  Harrisburg,  Penn. — The  contract  for  constructing  the  twc 
storv  concrete  arsenal,  60x215  ft.,  for  the  State,  has  bee 
awarded   to  J.   E.   &  A.  L.  PENNOCK,  Philadelphia. 

Lancaster,  Penn. — C.  Emlen  Urban,  Arch.,  is  preparin 
plans  for  a  10-story  brick  and  steel  office  building  fi 
the    Conestoga    Traction    Co. 

Manheini,  Penn. — C.  Howard  Lloyd,  Arch.,  Harrisburg,  hi 
been  retained  as  architect  for  the  high  school,  to  cost  $50,01 
+  Philndeli>liia,  Penn. — The  contract  for  erecting  the  nin 
story  reinforced-concrete,  brick  and  terra  cotta  building 
13th  and  Cherry  Sts.,  has  been  awarded  to  IRWIN  &  LEIGI 
TON,   12S  North  12th  St.,  at  about  $170,000. 

+The    contract    for    the    erection    of    the    four-story    bri< 
apartment    at    36th    and    Chestnut    Sts.,    has    been    awarded 
THOMAS   M.    SEEDS,    1207    Race   St.,    at   about   $100,000. 

Philadelphia,    Penn. — Plans    are    being    prepared     by     P;> 
Monoghan,     Perry     Bldg.,     for     a     four-story     convent 
Green    St.    for    the    Sisters    of    Perpetual    Adoration,    to    cc 
$75,000. 

Plans   are   being   prepared   by    Harry    Estep.    209    Ninth   S 
for    the    erection    of    the    Herron     Hill    Christian    Church, 
Webster  and  Herron  Aves.     Cost,    $50,000. 

Pittsburgh,  Penn. — The  Board  of  Education  has  sele<_. 
a  site  on  Secane  and  Ruth  Sts..  Mount  Washington,  for  tl 
South  Hills  High  School.     The  estimated  cost  is  $185,000. 

+Pottstown,  Penn. — The  contract  for  building  the  n.l.liti. 
to  the  Hill  school  has  been  awarded  to  THOMAS  LITTLE 
SON.    1615    Sansom   St.,    Philadelphia,   at   about  $60,000.    GraSl 
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;  ■,,    Bldg.,   Buffalo,   prepared   the  plana,     Noted    Feb.   88. 


Paiste,    Philadelphia,    are    the    Archs. 

Washington,  I).  C. — Macneil  &  Macneil,  Archs.,  Union  Tru 
Bldg.,    are   preparing    plans   for   an   eight-story   limestone 
terra-cotta    building     for    the    Columbia    Properties    Co.,    C 
and   13th    Sts.,    S.W. 

+The   contracl    for   constructing  and   completing   the   huil 
ing    for    the    Columbia     Hospital,    at    Pennsylvania      \\o..    | 
been    awarded     to    GEORGE     E.    WYNNE,    Munsey     r.ldg., 
$242,900.      Noted    Feb.    19    and    Mar.    26. 

^-Washington,     II.     C. —  (Official) — The     contract     for     c 

structlng    the    five-story    reinfor l-concrete    office    build 

:i  ml     warehouse     for    the     F.     1'.     May     Hardware    Co.     has    be 
awarded   to  JAMES   L.    PARSONS.     Noted   Apr.   9. 

Bessemer,   Ala.-    W.    II.   Lewis  is  interested   In   the   erefl 
of    a     five-story    reinforced-concrete    building,    to 
$125,000. 

-rlliii,ls>  ill,-.    Ma.      Tin-  contract   (ortbc  erection 
000  hotel   has  been  awarded  to  BAXTER   BROS 

Meridian,    >llss.      P.    K.    Krouse,    Arch.,    is    preparing    phi 
for   the  i'iIv    Hall,   to  cost   $150,000. 

Louisville.   Ky. — The   Y.    M.    C.    A.    has    raised    $300, 

the   purpose  of  erecting  a  new   building. 

Akron.    Ohio     Plans    arc    bring    prepared    by     Harpsta 

l'llss,    Archs..    Nantucket     Bldg.,    tor    the    constructl >f 

ail y,    120x164    ft      The  estimated   cost    is  $100, 

\nIiIiii>iiIii.     oiii«.     Plana    are     being     prepared 
t,    Packard.   Arch.,   Now    Hayden    Bldg.,   Columbus,  Ohio,    I 
high    ■  el l.     The  est id   cosl    is  $i  7:., 1, 

Boweratown,  <>iii„     Bids  will   be  received  until     Vp 
Hie   Board  of   Education,    BowerBtown.   for  the  const  ruction 
.,  1  ■,...,     1  io  .    brlcl    and  coi e  Bchool. 

Cincinnati,  Ohio      fllds  will   be   received   until   Ma\    I.   bv  I 
Hamilton    Counts     Commissi) rs,     foi     work    on    the    Wal 

Kuildlm  ,    and     Hi,.     II  ■  1 . 1 1. ...  11     Itiiildlni  Tin-  c    will 

,,  ,  ,i  ;,     ;.   temporal*}    court    house.     A    < '.   Kuball   is  the  Arc 

Lincoln     Inn    court. 

Ohio     The    Board    of    Education     will 

•   Slnton    Park.      The   CHtlmatod 
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Fostoria,  Ohio — Plans  are  being  prepared  by  George  S. 
King,  316  Permanent  Bldg.,  Cleveland,  Ohio,  for  the  con- 
struction of  a  three-story  66x132  ft.  theater  for  the  Fostoria 
Commercial  Club.      The   estimated    cost   is   $60,000. 

YouncHtoirn,  Ohio — Bids  will  be  received  until  noon,  Apr. 
21,  by  George  H.  Boardman,  Clk.,  of  the  Boardman  school  dis- 
trict, for  the  construction  of  a  brick  school.  Miller  &  Ford, 
Youngstown,    are    the    Archs. 

+The  contract  for  the  construction  of  the  nurses'  home  at 
the  City  hospital,  has  been  awarded  to  HELLER  BROS.,  at 
$65,000.     Noted  Jan.   1. 

Indianapolis,  Ind. — The  Coliseum  Hotel  Co.,  Indianapolis, 
Tnd.,  has  completed  plans  for  a  12-story  building.  Frederick 
Wallick   is  the  Arch.      Robert  S.   Fletcher  is  Pres. 

+  Muncie.  Ind. — The  contract  for  the  construction  of  the 
high  school  has  been  awarded  to  the  GEORGE  A.  DAVIS 
CONSTRUCTION  CO.,   South  Bend,   at  $206,65S.     Noted  Feb.   12. 

+De  Kalli,  111. — Bids  will  be  received  until  2  p.m.,  May 
4,  by  James  B.  Dibelka,  State  Arch.,  Room  64S,  29  South  La 
Salle  St.,  Chicago,  111.,  for  the  construction  of  a  dormitory 
at   the   Northern   Illinois   State  Normal   School,    De  Kalb,   111. 

^Dunning,  111. — Bids  will  be  received  until  3  p.m..  May  4, 
by  the  Board  of  Administration,  Capitol  Bldg.,  Springfield, 
111.,  for  the  wrecking  of  old  buildings  at  the  Chicago  State 
Hospital,  Dunning,  111. 

♦  Milwaukee,  Wis. — Contracts  have  been  awarded  for  the 
construction  of  a  church  and  school  for  the  Evangelical 
Lutheran    Immanuel    congregation,    at    14th    and    Lee    Sts.,    as 

J  follows:  excavating  A.  FLEMMING;  carpentry,  F.  ERDMANN: 
masonry,  F.  SCHMIDT;  cut  stone.  WILLIAM  ERDMANN;  con- 
.ii.  and  cement,  CLOS  CONSTRUCTION  CO.;  plastering,  H. 
TEWES;  sheet  metal,  W.  F.  ARNDT:  iron  work,  MIL- 
WAUKEE    STRUCTURAL    IRON      CO;      electrical,      KNAl'PE 

I  MILLER. 

Oshkosh,  Wis. — William  Walters,  Arch.,  will  receive  bids 
soon  for  the  construction  of  the  11th  ward  school.  It  will 
be   two   stories,   of  brick.      The   estimated   cost   is   $50,000. 

+The  contract  for  the  construction  of  the  church  and  par- 
sonage for  the  St.  Vincent  De  Paul  congregation  has  been 
l  awarded    to    JOHN    BLASHINSKI,     Green    Bay,    at     $60,000. 

Superior,  Wis. — Van  Ryn  &  De  Gelleke,  Archs.,  Milwaukee, 
are  preparing  plans  for  the  construction  of  a  building  at  the 
Normal    School.      The    estimated   cost   is   $175,000. 

Dennison,    Tex. — The     Texas    Traction     Co.      has      prepared 
plans   for   a   terminal  station  which  it  will   erect  here.     R.   B. 
I  Stichter   is  the  Gen.    Mgr. 

Kingman.    Ariz. — Lescher    &    Kibbey,    Archs.,    400    Bank    of 
I  Commerce    Bldg.,    Phcenix,    are    preparing    plans    for    the    con- 
I  struction     of    a    courthouse.       The    estimated    cost    is    $65,000. 
Noted   Nov.   13. 

Prcscntt,   Ariz. —  Lids   will    be    received   until    2    p.m..   May   4, 

I  by  the   Board  of  Trustees,   School    District  No.    1,   for  a   school 

building  and  a  manual  arts  building  at  Prescott.      William  J. 

rBliesner,    is    the    Arch.,    1«()6    Highland    Ave,    Hollywood,   Calif. 

iThe   estimated    cost    is    $75,000. 

Seattle,  Wash. — Plans  are  being  prepared  by  Aaron  H. 
I  Gould,  Arch.,  Henry  Bldg.,  for  the  construction  of  a  theater 
I  of  reinforced  concrete   at  Park  and   Stark  Sts.   for  the  Farrell 

I  Estate.     The  estimated  cost  is  Jinn. I. 

+  The   Sharon  Estate  Co.  has  awarded   the  general   contract 
I  for  the  erection  of  a  seven-storv  office  building  at  Now  Rlont- 
Igomerv    and    Jessie    Sts.    to    MACDONALD    &     KAHN,     Rialto 
Bldg.,    San    Francisco,    at    $345,600.      Noted    Mar.    12. 

+Scnttle,  Wash. — The  contract  for  the  construction  of  the 
three-story  Liberty  theater,  for  the  Blaine  Estate,  has  been 
•warded  to  11.  D.  STEWART,  American  Bank  Bldg.,  at  $S0,- 
1 000.      II.    Ryan    is   the  Arch, 

Charles  II.  Keglev,  Los  Angeles,  Calif.,  will  erect  an  apart- 
ment   house    in    Seattle.    The    estimated    cost    is    $300,000. 

E.  W.  Houghton.  Arch..  Collins  Bldg.,  has  prepared  plans 
for  a  22-story  office  building,  to  be  erected  on  Second  Ave., 
Northeast,    and    Marion    St.       The    estimated    cost    is    ?7.r.0,000. 

The  Kennedy  Hotel  Co.,  will  erect  a  10-story  hotel  on 
9  Mi  Ave.,  Southeast,  and  University  St.  The  estimated  cost 
lis    $200,000. 

Portland,    Ore. — The    Royal    Arms    Co.    will    erect    a     four- 
apartment    house    at    19th    and    Lovejoy    Sts.      The    I     H- 
mated    cost    Is   $100,000. 

Bakersfleld.    Calif.-  The    lowest    bidders    for    the    construc- 

tlon    of    the    Kern    County    |all    were    as    follows:    General    con- 

tructlon.   Caldwell   &   Son,  San    Francisco.   at    53747;   cell   work, 

|J.    L.    Davidson    Co.,    Los    Angeles,    $41,155;    heating    and    ven- 

Hlating,     [Surnham    &    Co..    San    Francisco,    $9225.      Noted    Feb. 

Fresno.  Calif.      I,.   L.   Cm-v   will   erect   n   four-story   brick   of- 
fice and   store   building,   al    Fresno  and   J  Sts.     The  estimated 
(cost    Is    $100,000. 

I. os    Vnttelc*.   fnllf. — A    12-story    hotel    will    be    erected    al 

ti  .1    :  Sts.      It    will    I f    brick    and    reinforced 

I.         .1     Martin    Haenke    is    the    Arch..    117   Central    Bldg. 

+The  contracl  ror  the  construction  of  the  seven-story 
and     basement     loft     building,    on     llnmrlvni,     foi     John     Kalin. 

has   1 n    awarded    to    the    DAVIDSON    ro.MSTltUCTION   CO., 

Ilfith  and  Tonnei  seo  Sis.,  at  $11,701. 

nut,  i:,ini.  Calif. — The  Loval  order  of  Moose  will  erect  a 
lodge   hall    iii    Oakland.      It    will    be   llve-storles,   of   reinforced 

■nnciete.        A.     J.     Maznielte     is     the     Arch. 

■fDiiklnntl.  Calif. — The  contract  for  the  construction  or  the 
municipal  auditorium,  has  been  awarded  to  CHRISTENSEN 
I  ROS  237  Wayne  Ave.,  al  $106. 360  John  J.  Donovan  is  the 
Arch.,  Security  Bank    Bldg.,   Oakland. 

San  Frnnelseo.  Cnllf.  The  ( lei  ma  n  -  \  hum  log  n  Societies  will 
Tect  a  building  al  the  Pannmn  Exposition,  The  estimated 
•ost  Is  $1(10.000.  Ward  &  I'.lohme  arc  the  Archs.,  Alaska  Coin- 
in.  ,  ,  ,  ,1    Bldg. 


Frederick  C.  Finkle.  Los  Angeles,  will  erect  a  23-story 
hotel  at  Stockton  and  Pine  Sts.  Rosseau  &  Rosseau  are  the 
Archs..    San    Francisco. 

San  Franeiseo,  Calif Bids  will  be  received  by  the  Build- 
ing Committee  of  the  Panama-Pacific  International  Exposi- 
tion until  Apr.  25,  for  the  construction  of  the  California  State 
Building.  Cost,  about  $600,000.  William  H.  Crocker  is  Chn. 
of    the    Comm. 

+The  Pennsylvania  State  Commission  has  awarded  the 
contract  for  a  building  at  the  Panama-Pacific  Exposition  to 
NEIL  A.    McLEAN,   San    Francisco,   at    $34,9S0. 

M.  E.  Metzinger,  Arch.,  Dayton,  Ohio,  is  preparing  plans 
for  the  construction  of  a  building  at  the  Panama  Pacific  Ex- 
position.     The   estimated   cost  is   $75,000. 

+The  contract  for  the  construction  of  the  seven-story  ho- 
tel at  Post  and  Shannon  Sts.,  for  H.  O.  Trowbridge,  Mills 
Bldg.,  has  been  awarded  to  CAMERON  &  DISSTON,  ISO  Jessie 

Stockton-  Calif. — Bids  were  received  by  the  Stockton  Board 
of  Education,  for  the  construction  of  a  two-story  school,  as 
follows:  Ackerman  &  Son.  $5S,400;  C.  F.  Fischer,  $68,000; 
Chirhardt    &   Nystedt,    $69,000;    Caldwell    &    Son,    $68,000. 

Montreal,  Que. — Plans  are  being  prepared  by  Barrot, 
Blackades  &  Webster,  Archs.,  New  Birks  Bldg.,  for  an  apart- 
ment house  to  be  erected  on  Sherbrooke  St.,  for  the  Montreal 
Agencies,  Ltd.,  Sun  Life  Bldg.  The  estimated  cost  is  $1,000,- 
000. 

Regina,  Sask. — Plans  are  being  prepared  by  Reilly,  Daw- 
son &  Reilly,  Archs.,  Westman  Chambers  Bldg.,  for  a  nurses' 
home  to  be  erected  at  Regina.     The  estimated  cost  is   $75,000. 

Saskatoon,  Sask. — The  Canadian  City  &  Town  Properties, 
Ltd..  Winnipeg,  Man.,  will  erect  a  commercial  building  at 
Second  Ave.   and   23rd   St.      The  estimated  cost   is   $200,000. 

Edmonton,  Alta. — Plans  are  being  prepared  bv  Magoon  & 
Macdonald.  Archs.,  604  Tegler  Block,  for  an  addition  to  the 
Y.   M.   C.  A.   building.      The   estimated   cost   is   $400,000. 

+Victoria,  B.  C. — The  contract  for  the  construction  of  a 
three-story  addition  to  the  post  office  has  been  awarded  to 
the  McALPINE  ROBERTSON  CONSTRUCTION  CO.,  Van- 
couver,   B.    C,   at   $150,000. 

Prince  Rupert,  B.  C. — Plans  have  been  prepared  by  A.  A. 
Cox,  Arch.,  Carter  Cotton  Bldg.,  Vancouver,  B.  C,  for  the 
construction  of  a  court  house  at  Prince  Rupert,  B.  C.  The 
estimated    cost    is    $150,000. 

UNITED  STATES  CIVIL-SERVICE  EXAMINATION 
Examiner  of  Surveys — The  United  States  Civil  Service 
Commission  announces  an  open  competitive  examination  for 
examiner  of  surveys,  for  men  only,  on  May  6.  From  the 
register  of  eligibles  resulting  from  this  examination  certifica- 
tion will  be  made  to  fill  vacancies  in  this  position  in  the 
Forest  Service,  Department  of  Agriculture,  for  service  in  the 
field,  at  entrance  salaries  ranging  from  $1200  to  $1500  a  year, 
and  vacancies  as  they  may  occur  in  positions  requiring 
similar  qualifications.  Competitors  will  be  examined  in  the 
following  subjects,  which  will  have  the  relative  weights  in- 
dicated: Practical  questions  on  surveying  and  land  laws,  lit: 
general  and  technical  education  and  training.  20;  land-sur- 
veying experience,  40.  As  a  prerequisite  for  admission  to  this 
examination,  applicants  must  be  qualified  land  surveyors  and 
must  have  had  at  least  two  years'  land-survey  experience  in 
mountain  lands  in  one  or  more  of  the  following-named  Stales: 
Maine,  Vermont.  New  Hampshire.  Mai  viand,  Virginia.  West 
Virginia,  Tennessee,  North  Carolina,  South  Carolina  and 
Georgia.  The  credit  for  land-surveying  experience  will  de- 
pend upon  the  extent  and  character  of  the  applicant's  ex- 
perience in  any  of  the  states  named  above.  Persons  who 
meet  the  requirements  and  desire  this  examination  should  at 
once  apply  for  application  Form  1312  to  the  United  States 
Civil    Service    Commission,    Washington,    D.    C. 

Assistant  Engineer  of  Mine  Tests — The  United  States  Civil 
Service  Commission  announces  an  examination  on  Max  11  for 
assistant  engineer  of  mine  tests,  to  till  a  vacancy  in  the  Bu- 
reau of  Mines  at   Pittsburgh,  Penn.,  at  a  salary  ranging  from 

$1800  to  $2400  a  \car.  The  subjects  of  examination  and  their 
relative  weights  are:  General  education  and  technical  train- 
ing. 40;  professional  training  and  fitness,  10;  publications  or 
reports.  20.  An  educational  training  equivalent  to  that  re- 
quired for  the  degree  of  bachelor  mining  engineering  from  a 
...  university  of  recognized  standing,  at  least  three 
years'  subsequent  experience  in  testing  structural  materials 
and  in  computations  and  two  years'  Held  work  in  mining 
.    i  a. lua  I  ion    arc    prerequisites    for    consideration     for    tills 

position.  Form  804  and  special  form,  giving  all  necessary  In- 
formation   regarding    this   examination    ma\    1 htaincd    from 

the    United     States     Civil     Service      Commission,      Washington. 

Mining  Engineer — The  United  States  Civil  Service  Com- 
mission announces  an  examination  on  May  11  for  mining  en- 
gineer, to  till  vacancies  in  the  position  in,  the  Bureau  of 
Mines.     Department     of    the     Interior,     for    service     in     the    field 

in   relation  to  coal  or  metal  mining,  at  salaries  ranging    from 

$21110  to  $411011  a  ^■■.,,.  The  subjects  of  examination  and 
their  relative  weights  are:  Education,  10;  professional  ex- 
perience, 10:  publications  or  reports.  20  \"  educational  train- 
mc    equivalent    to    thai    required    for    graduation    In    mining 

•'inc.    from   a    coll i    university    of    recognized    train- 
in'-,    an. I    n.-t    less    than    ti\e    \  .■ ..  i      in    coal    or    metal 

prerequisites   for   consideration    for    this 
on.      Form    804    an.i    special    form,    riving    all    necessary 
information    can    be    obtained    from    the    United    states    civil 
Ser\  Ice   l  Commission,    W  u  hlni  ton,    i>.  C 

^iine    Statistician— The    United    states   Civil    Service    Com- 
i.  announces  an  examination  on  Maj    ii   for  mine 
tlclan.     Competitors    will    no!    be   assembled    for   exam. 
but   will   be  rated  on  the  following  subjects,   relative  weights 
indicated:      General    education    and    technical     trainini 

points    professional    experience    ami     tltiic-:,      tn,     points    piiMi.a 

..    reports,    80    points        \  n    edui   i  i I    I  .  i  . 

lent    to   thai    required    tot    i  raduatlon    In    mining    ■ 

from   a   oollege  ot    unlversltj    of   recognised    standing,   and   at 

Held   work    in   connection   with   minim 
prerequlsltei     foi  i    for   this    position,      i'.- 

which   glvei    i led   Information  can   be  bad   from   the   United 

I'ivil    Service    Commission,    Washington,    l>.    f       Sal  it  v 
|1800   to    12400 
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rOXTRAf'T     TRICES 

+Wa*er  System — Prlnceville,  111. — Bids  were  received  Mar. 
18.  by  the  Board  of  Local  Improvements  for  the  construction 
of  a  water  system  from  (A)  T.  C.  BROOKS  &  SONS  CO., 
Jackson.  Mich.;  (awarded  contract).  (B)  Public  Service  Con- 
struction Co.,  Omaha.  Neb.;  (C)  Thomas  Wilcox,  Oglesby. 
Ill-  (D)  W.  T.  De  La  Hunty,  Decatur.  111.,  (E)  T.  H.  Ingle- 
hart,  Chicago.  Ill  .  (F)  Katz  Construction  Co.,  Omaha, 
Neb-  (G)  A.  D.  Thompson,  Peoria,  111.;  (H)  \\ .  G.  Hay, 
Woodstock  111  II)  James  A.  Pringle,  Carthage,  Mo.;  (J) 
M.  McElllgott,  Evanston,  ill.;  (K)  C.  T.  Bartlett  Co  .Evans- 
ton.  111.;  (L)  Charles  A.  Porter  Co.,  Chicagok  111.;  (M) 
Pioneer  &  Fletcher,  Blue  Island,  111.;  (N)  Frank  Sullivan. 
Bloomington,  111.;    (O)  Albrech  Bros.,  Kewanee,  111.;    (P)    Mome 


&    Dunbar.    St.    Louis    Mo.;     (Q) 

Wis.      The  item   bids  were  as   follows: 


10.S60  lin.ft.  4-in.  pipe $0.48 

10,380  lin.ft.  C-iii.  pipe 0.64 

1110  lin.ft.  8-in.  pipe 0.92 

43  hydrants 26.00 

4  8-in.  valves  furnished  and 

set .  20.00     17.75 

6  6-in.  valves,  furnished  and 

set 13.00     11   no 

12  4-in   valves,  furnished  and 

get s  no       8.00 

22  valve  boxes  furnished  and 

:;  mi      :i  no 


C.    Schreiter.    Manitowoc, 


The  AVeNtin»tliouse  Machine  Co.,  East  Pittsburgh,  Penn., 
has  recently  received  from  the  Merritt  Chapman  Derrick  & 
Wrecking  Co.,  the  contractors  for  the  36-in.  flexible  pipe  line 
across  the  Narrows,  an  order  for  9800  ft.  of  36-in.  flexible 
jointed,  cast-iron  submarine  pipe.  This  pipe,  which  will 
weigh  aproximately  3800  tons,  will  be  laid  in  a  trench 
dredged  across  the  Narrows.  This  will  be  a  difficult  opera- 
tion, as  not  more  than  1000  ft.  of  the  channel  can  be  ob- 
structed at  any  one  time.  Moreover,  the  tide  at  this  point 
is  very  swift.  The  pipe  will  be  assembled  on  pontoons  and 
lowere'd  into  place.  Experiments  made  by  the  City  of  New 
York  have  indicated  that  the  joints  are  water-tight  before, 
during,  and  after  deflection  under  a  water  pressure  up  to  2niN) 
lb.  per  sq.in.  The  angle  of  maximum  deflection  of  a  joint 
is  to  be  10°  SO  min.  The  pipe  will  be  cast  at  the  Trafford 
City  foundrv  of  the  Westinghouse  Machine  Co.  The  ma- 
chine work  will  be   performed  at   the    East   Pittsburgh   works. 


WATER  SYSTEM,  PRIXCEVIPLE,  II. I.. 


B              C 

I) 
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F 

G 

H 
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K 
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M 

N 

O 

P 
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SO  40 

$0.50 

so  50 

$0.51 

$0.50 

$0.50 

$0.52 

$0.51 

$0 .  53 

$0.55 

$0.57 

$0.56 

$0.55 

$0  56 

1)  64 

o  67 

0.64 

0.65 

ii  66 

0.66 

0.64 

0.67 

0.67 

I)  69 

0.70 

0.71 

0.71 

0.74 

(1  93 

0.86 

1   (in 

0.83 

0.90 

0.88 

0.91 

0.87 

0.88 

n  92 

0.90 

1.00 

0.92 

1.00 

26.75     26.00 

30.00 

23.50 

27  no 

26 .  00 

2.-.  :,(> 

27.00 

27.50 

25  50 

25.00 

25.00 

28.00 

27 .  00 

28.60 

26.00 

■  .1 


17    .,11  20.00  21    HO  15.00  21.00  20  00  17.00  18.50  20.00  14.00  18.00  18.00  19.00  23.00  20.00 

14  00  14    Hi  lino  12.00  15.00  13.0"  11.00  12.00  14,00  9.00  13. on  12.00  13.50  17.00  14.00 

9.00  10.00  7.00  9.00  9.00  7.50  S.00  9.00  9.00  6.00  8.33  9.00  9.00  12.50  10.00 

:;    10  2.50  3.00  3.50  3. SO  3.00  3.00  3   7.0  3   00  3   00  3  110  4   00  3  00  2.50 


Totals $14,315  $14,381  $14,401  $14,626  $14,650  $14,661  $14,673  $14,690  $14,706  $14,814  $14,893  $15,009  $15,547  $15,999  $16,053  $15,938  $16,328 


Valves — Cleveland,  Ohio — Bids  have  been  received  by  the 
Commissioner  of  Purchases  and  Supplies  for  valves  for  the 
Filtration  plant  at  the  Division  St.  Pumping  station,  from 
(A)  Pratt  &  Cady  Co.,  Inc..  Hartford.  Conn.;  ( B)  Coffin  Valve 
Co.,  Boston,  Mass.;  (C)  Chapman  Valve  Mfg.  Co  Indian  Or- 
chard, Muss.:  HO  Rensselaer  Valve  Co..  Troy.  N  Y.;  (E)  Ken- 
nedy Valve  Mfg.  Co.,  Elmira,  N.  Y.;  (F)  Roe  Stephens  Mfg. 
Co.  Detroit,  Mich.:  (G)  Ludlow  Valve  Mfg.  Co.,  Troy,  NY.; 
(H)  Pittsburgh  Valve  Foundry  &  Construction  Co  Pitts- 
burgh Penn.;  (I)  Best  Mfg.  Co.,  Pittsburgh,  Penn.;  (J)  Cald- 
well-Wilcox Co.,  Newburgh.  N.  Y.  The  item  bids  were  as  fol- 
lows: 


CIVIL.  SERVICE   EXAMINATION 

Ensinecrinu    Draftsman.    Chicago,    111 The     Civil     Service . 

Commission  of  the  city  of  Chicago,  City  Hall,  will  hold  an 
examination  on  Apr.  2S  for  the  position  of  engineering  drafts-, 
man,  salary  from  $1500  to  $1740  per  year.  The  subjects  of 
examination  are;  special  subject,  mathematics,  experience  and  \ 
report.  Harmon  M.  Campbell  is  Pres.  of  the  Conns.  R.  A. 
Widdowson  is  Secy. 


VALVES,  CLEVELAND,  OHIO 


36  8-in.  hydraulically  operated  valves,  each 
36  20-in.  hydraulically  operated  valves,  each 
36  24-in.  hydraulically  operated  valves,  each. 
36  24-in.  hydraulically  operated  valves,  each 
36  30-in.  hydraulically  operated  valve-,  each 

4  36-in.  x  60-in.  sluice  valves,  each 

6  36-in.  x  48-in.  sluice  valves,  each 

ice  valves,  each 

48  20-in.  mud  valves,  each 

4  60-in.  electrically  operated  valv. 
1 48-in.  electrically  operated  valvi 
6  36-in.  electrically  operated  valves,  ei  cl 

1  4-in.  hand  valves,  each 
4  4-in.  hand  valves,  each 

2  6-in.   hand  valv,-,  each 

2  6-in   hand  \  alves,  each 

1  8-in.  hand  valv.-,  each 

and     lives,  each 
52  12-in.  hand  valves,  each 

4   12-in     hand   valves,  each 

1 12-in.  hand  valves,  each 

2  36-in.   hand   valves,  each 

hand  valves,  each 


A 
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C 

D 

E 

F 
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H 
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J 

$34.00 

$40.00 

$27 . 00 

$27.00 

$34 . 00 

$26.50 
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$47  01 
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112.00 
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132.00 

151.49 

255.00 
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168.00 

169   0(1 

170.00 

1N9    OO 
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204 . 22 

124.00 

245.00 

140.00 

138.00 

133.00 

160.00 

170.00 

190.00 

195.84 

196.00 

365.00 

210.00 

250.00 

217.00 

234 .  00 

239   00 

273.00 

339.27 

520.00 

560.00 

1,27,   nil 

805  00 

900.00 

588 

on 

465.00 

490.00 

545.00 

6!  17,   oil 

870.00 

549 

on 

10.00 

14.00 

16.25 

1.50 

25.00 

21 

(Ml 

•SO.  00 

210.00 

92.50 

116.00 

100  00 

150.00 

1110.00 

1175.00 

1190.00 

1325.00 

1300.00 

1  1 1 1 1  ( in 

1350.011 

1684.6! 

820.00 

735.00 

718.00 

86(1.  (H) 

SKI    00 

1135.00 

785.00 

1143.01 

005.00 

450.00 

453.00 

590.00 

443.00 

559 .  00 

518.00 

772  27 

5.50 

6.50 

6.00 

6.40 

6.50 

5.60 

6.25 

10.00 

14.14 

5.50 

7.00 

5  00 

5.20 

4.95 

5.60 

6  25 

10.00 

14.14 

8.50 

10.00 

1(1  (III 

11.75 

12.50 

11.00 

10.40 

15.00 

21.22 

7.75 

10.00 

8.00 

8.50 

9.30 

11.00 

9.55 

15.00 

20.3! 

13.50 

18.00 

15.00 

17.00 

16    10 

17.00 

15.40 

21.00 

24.98 

78.75 

115.00 

77,  on 

57 .  50 

89  .-.n 

ins   on 

SS    00 

113.00 

135. 91 

31  00 

37.00 

31.00 

2S.5II 

34  25 

:;:,  00 

33.00 

16    .10 

51.9! 

31.00 

27,   (HI 

25  oo 

3  ;    lii 

30  50 

J.s    7,11 

34.00 

42.81 

'in  no 

28  oo 

30  oo 

30  oo 

29   50 

32  7.0 

28  7.0 

34.00 

38.8: 

420  oo 

21(1  00 

22  1    OO 

2S7,  (III 

267  on 

227.   (HI 

283  oo 

401.1: 

550 . 00 

435  oo 

1  10   OO 

525  00 

629 . 00 

490.00 

111.-,  Ill) 

715.57 

4- Municipal    Electric   Railway,  San    Francisco,   Calif.     Bids 

w,.re i      I,,      is,    l,v     flie    Hoard    of    Public   Works    for    the 

construction  -.1  the  Van  Ness  Ave.  and  Church  St.  lines  of  the 
,,,,,,,,.  railway    extensions    from    (A)    R.    El.    Stonie. 

£',,.•! '.:•„,,  ,„  no  r  p. .i:.n. n .  Sa„  Francisco;  (C)  MAHONEY 
BROS  INC.  (av.a, .I.-. i  contract),  San  Francisco:  m>>  Healy- 
Tibbltts  Co.,  san    Francisco.     The  Item   bids  were  as  follows: 


131,798    $01,966    $50,011    $35,794    $36,927    $19,090    $54,475    $59,548    $12,930    $52,421 

C.  W.  Courtney,  1160  Leader  Hide.  Cleveland,  Ohio,  wishes, 
to  hear  from  manufacturers  of  bituminous  binders,  Mush 
coats,  cement  manufacturers  and  others  who  make  material, 
which  can  lie  used  vvilh  uravel  in  road  construction.  He  has 
been  retained  by  a  community  which  contemplates  the< 
building  of  17.  lo  20  miles  of  improved  highways  using  loca'.' 
r  l.i  V  el. 

The     \HlirN<uM    Metal     Co.,     Heaver    Falls,     Peon.,     alio. .unco; 


p.    m.   si.  ■•.  art    i 


i     1 1  ■  ■  i    ELECT  PI'  •   R  \IIA\  \1  ,  SAN   FRANCISCO,  CALIF. 
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Items  in  the  several  departments  are  grouped  according  to  states,  which,  in  turn,  are  arranged  geographically  in  the 
(Rowing  order:  Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Connecticut,  New  York,  New  Jersey, 
ennsylvania,  Delaware,  Maryland,  District  of  Columbia.  Virginia,  West  Virginia,  North  Carolina,  South  Carolina, 
j  eorgia,  Florida,  Alabama.  Mississippi,  Louisiana.  Tennessee.  Kentucky.  Ohio,  Indiana.  Michigan,  Illinois.  Wisconsin,  Iowa, 
Minnesota,  Kansas,  Nebraska,  South  Dakota.  North  Dakota.  Wyoming.  Montana.  Missouri,  Arkansas,  Texas,  Oklahoma, 
olorado.  New  Mexico,  Idaho.  Utah.  Nevada  Arizona  Washington  Oregon  California. 
*  Denotes  work  advertised  in  ENGINEERING  .NEWS. 
+   Denotes     contract     awarded.       The     names     of     bidders    awarded   contracts   are   set   in    CAPITALS. 


BUSINESS     CONDITIONS    IN     CALIFORNIA 

have  just  returned  to  Los  Angeles,"  writes  a  Cali- 
correspondent,  "from  a  trip  through  the  Orange  Belt, 
visited  all  the  towns  between  Los  Angeles  and  San 
lino,  on  both  the  upper  and  lower  roads, 
siness  is  poor;  there  is  very  little  building,  but  con- 
)le  road  work  was  made  necessary  by  the  recent 
Practically  all  bridges  or  culverts  on  this  route  have 
cashed  out,  especially  along  the  State  road  running 
the  foothills,  but  in  every  case  fairly  good  detours  have 
rovided  through  the  beds  of  the  streams  while  the  re- 
ork  is  goin  on. 

is  section  depends  very  largely  on  the  oranges  for 
e.  Last  year  the  freeze  hit  practically  this  whole  sec- 
estroying  the  corps.  This  year  the  New  York  market 
t  developed  satisfactory  prices,  and  most  of  the  grow- 
i  leaving  their  oranges  on  the  trees  until  the  Florida 
:ition  is  over,  hoping  to  then  get  better  prices.  What 
the  growers  get  this  year  will,  to  a  large  extent  be 
ed  in  satisfying  mortgages  made  last  year  to  tide  them 
le  bad  season.  A  business  depends  on  the  prosperity  of 
Dwers  through  this  section,  it  is  the  general  impression 
lere  will  be  few  improvements  this  year, 
ids  aggregating  $3,000,000  have  been  sold  and  the  money 
:  devoted  to  highways.  Among  the  counties  that  sub- 
I  were:  Tehema.  Shasta  and  P.utte.  $S00,000;  Solano, 
0;  Orange,   $200,000;   Alameda.   $200,000. 

addition,   Santa  Clara   countv   supervisors   have  adopted 
lution   arranging   for   the   purchase   of   $375,000  in    bonds 
»r  the   remaining  cost  of   state   highway   construction   in 
)unty.     This  construction  will  include  an  important  gap 
main    highwav    between    the   San    Diego   and    San    Fran- 
ixpositions    for    1915.      It    will    include    also    a    new    road 
tour   through    the   Santa    Cruz    mountains    where   heavy 
are  to  be  reduced    ''",.     The   tour  through  the  southern 
f   San    Francisco   bay    and    the    historic    "Alameda"    also 
!  improved    by   state   highway,    the  commission   reports, 
arles  D.   Blariev,    chairman   of  the  highway   commission, 
!y    announced     that     the    commission    will    cooperate    in 
y  way   with  the  Santa   Clara  supervisors  by  completion   of 
work  before  the  expositions  open. 

The  convention  to  be  called  by  the  board  of  supervisors 
donterey  county  is  expected  to  arrange  for  financing  the 
link  of  the  coast  route  state  highway,  and  it  is  he- 
ed the  $825,000  in  state  bonds  that  cannot  be  handle. I  by 
terey  will  be  taken  by  other  counties  through  which  the 
iway   will   pass.      The   valley    route   highway    is   assured   by 

Ses  of  interested  counties, 
[onterey  suffered  worse  than  ai  v  county  in  the  flood  and 
t  have  five  new  bridges,  costin.-  $160,000,  in  addition  to 
acing  seven  bridges  washed  away  bv  the  tlooil. 
Bids  were  opened  bv  the  California  Highway  Commission 
first  of  this  month  for  the  construction  of  about  39  miles 
oads  in  Humboldt.  Santa  Clara,  Merced,  San  Diego  and 
lor.nlo   counties.      The  estimated   cost    is   about   $210,000. 

a    result    of    the    recent    storm    the    Lob    Angeles    river 
led    a    new    channel    where    it    crosses    the    Laguna    Ranch. 

new  channel  is  a  mile  in  length  and  is  some  distance 
l   the    old    bed    of    the    river   where    it   crossed    the    Dayton 

load.  A  new  bridge  would  be  required  to  span  the  river 
is  present  location  and  a  petition  was  presented  to  the 
•d  of  Supervisors  to  divert  the  river  to  its  original 
inel  at  this  point.  The  question  was  ralced  as  t..  whether 
Ot  the  county  legally  could  do  the  work  necessary,  and 
Batter    was    taken    under    advisement   until    this   question 

be  decided. 

Building  operations  in  Los  Angeles  during  the  month  of 
•h  were  not  up  to  the  normal,  amounting  to  only  $2,091.- 
as  compared  with  $3,034,213  in   March   of  last   year.     There 

total  Increase  of  over  $1,000,000  over  March  of  last  year, 
ring  tli..  whole  Pacific  Slope,  but  for  this.  San  Francisco 
B  Is   responsible,    its    March    record    being   a    good   .leal    over 

le   that    ..t'   last      ....     The   construction    of   tin-    IV 
1  sheet  tunnels  is  practical! 

It  \ii.\\  \  ^  >. 

»  t..rk — Central  New  v. ok  Southern  R.R. — This  coin- 
has  been  Incorporated  for  the  purpose  of  constructing 
mi  railroad  Capital,  $2,ooo."00.  n.  B.  Williams,  jr. 
i,   N     Y  .   Is    Interested. 

«>>i   Virginia     Morgantown  a    Wheeling   Ry      This  corn- 
has    awarded    the    contrnrl    t..    K  KKLKY    BROS     . 
K    Morgantown,    w     v..    ror    the    grading    and    ma 
.    on    lis    proposed    extension    from    CassvTlle    to    HI 
w     v*a.,     ii'      miles       R      i>     Hennan,    Morgantown,    Is 

"larleHton,  Parkersburg  &  Northern  R  II  Tin-  West 
nla  Securities  .v  Construction  Co  has  been  organised 
nstrurt  the  proposed   line  ol    thl  Cnarles- 

W     Va  .   to   I'arkcrsbnrr.    W     Va  .   90   miles        B     II     V. 
.   Bend,   Ind.,  la  Pres.     Noted   Apr     16, 


R.  B.  Naylor,  Secy.  Wheeling  Board  of  Trade,  Wheeling, 
\\  \  a.,  it  is  reported,  is  interested  in  the  construction  of  a 
coal    road    to    connect    Clinton,    West    Liberty    and    Bethany. 

Georgia — Cumming  &  Norcross  R.R. — Surveys  for  this 
company's  proposed  line  are  nearing  completion.  Length,  23 
miles.  P.  B  Lawrence,  Cumming,  Ga.,  is  Ch.  Engr.  Noted 
Mar.    26. 

I™".-— ■.■ — Southern  Ry. — This  company  is  having  sur- 
veys made  for  the  construction  of  an  extension  from  Bulls 
Gap,  Tenn.,  to  either  Leadville,  Newport  or  Bridgeport,  Tenn., 
about  25  miles.  W.  B.  Crenshaw,  Knoxville,  Tenn.,  is  Prin- 
cipal   Asst.    Engr. 

Kentucky, — Louisville  &  Nashville  R.R. — This  company 
plans  the  following  spur  lines  in  Kentucky:  Bottom  Branch 
spur,  eight  miles;  Yonts  Fork,  two  miles;  Potters  Fork,  two 
miles.     John   Howe  Peyton,  Louisville,  Ky.,   is  Ch.   Engr. 

♦  Minnesota  Thief  River  Fa"s  R.R. — This  company  has 
awarded  the  contract  to  JOHN  MOBERG,  Bemidji,  Minn., 
for  constructing  20  miles  of  its  line  at  about  $100,000. 

Kansas — Anthony  &  Northern  Ry. — This  company  has  been 
granted  permission  to  issue  $1,500,000  in  bonds  for  exten- 
sions. The  road  has  been  built  from  Pratt  to  Iuka,  Kan.. 
and  it  is  planned  to  extend  it  northwest  to  Hastings,  Neb. 
The  company  has  filed  application  with  the  charter  board  at 
Topeka,  Kan.,  to  increase  its  capitalization  from  $150,000 
to  $1,150,000.  The  Public  Utilities  Commission,  will  allow  the 
company  to  issue  $10,000  in  bonds  following  the  completion 
of  every  six  miles  of  new  track.  O.  P.  Beyers,  Hutchinson, 
Kan.,   is   Pres.  z 

Kansas — Missouri  Pacific  R.R. — This  company  is  consider- 
ing the  construction  of  an  extension  from  Hardtner,  Kan., 
to  Buffalo,  Okla.  The  citizens  of  Harper  County,  of  which 
Buffalo  is  the  county  seat,  have  raised  a  $100,000  bonus  for 
the  project. 

&     Northern     Ry. — See      item      under 

Missouri — St.  Louis  &  Jennings  Ry. — The  St.  Louis  County 
Court  has  granted  permission  to  this  railway  to  extend  its 
line  in  St.  Louis  County.  Mo.  The  offices  of  the  company  are 
located   at   St.  Louis.    Mn. 

Missouri — Manufacturers'  Ry.  Co.  of  St.  Louis. — This  com- 
pany plans  to  construct  an  incline  along  the  Mississippi 
River  wharf  extending  2500  ft.  from  Dorcas  St.,  St.  Louis. 
Mo.  Estimated  cost,  $120,000.  S.  M.  Woodard,  St.  Louis,  Mo., 
is    Supt. 

Arkansas — Helena,  Parkin  &  Northern  Ry. — This  company, 
with  otlices  at  Helena,  Ark.,  is  making  financial  arrange- 
ments for  the  construction  of  its  proposed  extension  to  con- 
nect   with    the    Chicago,   Rock    Island   &    Pacific    Ry. 

Texas  -Surveys  for  the  proposed  railroad  from  Browns- 
ville, Tex.,  In  Lacuna  Vista,  Tex.,  22  miles  are  nearing  com- 
pletion. F.  Warren,  Edi iilmi  g,  Tex.,  is  In  charge.  D.  A. 
O'Brien,  Secy.  Chamber  of  Commerce  of  Brownsville,  is  in- 
terested.    Noted   Fell.    19   and    Mar.   12. 

i  olorndn — Florence  &  Cripple  Creek  R.R. —This  company 
has  been  ordered  by  the  state  Railroad  Commission  to  re- 
build a  14-mile  section  of  Its  line  washed  away  In  July, 
1912.  The  section  extends  from  Ora  Junta  to  Wilbur,  Colo. 
estimated  cost,  about  $100,000.  M.  J  Burgdorf,  Colorado 
Springs,  Colo.,  Is  Ch.   Engr. 

Idaho  Stack  Qlbbs  Lumber  Co. — This  company,  locale. I 
at  Coeur  d'Alene.  Idaho,  will  construct  a  logging  railroad 
from    Its    Marble    Creek    camps    into    Kcrnwood.    Idaho,    on    the 

St.   Maries   River,  10  connect    with   the  Chicago,  Milwaukee  8 

St      Paul    Ry.       Work    will    start 

r... i-.,-  Payette    Lumber    Co       This     company,     located     at 
Idaho,  lias  started  preliminary  Burveys  for  its  proposed 

railroad    from     its    mill    at     Ha  rberi  on,    Mali...    tO    the    mouth    Of 

Orlmes  Creek,  a  distance  of  so  miles  C  N  JTacquette,  Boise, 
is  i'Ii  Engr  C  \  Huton,  Minneapolis,  Minn.  Is  Vloe-Pree. 
and   Gen     Mur.      Noted    \pr     16 

Arlmmn     Tin-son.    Phoenix    A    Tidewater    R  R      This    com- 
pany has  been  granted  permission  to  lay,  construct  and  main- 
tain  a    single-track,    standard-gage,   steam    railroad    In 
1  ■  •  1 -.     w.  C.   Foster,   Phoenix,   Arli.,   is 

Noted    Apr,    -'. 

Oregon     Hetollus,     Prlnevllle    8     Eastern     Rji      Thli 

[liana   t..  award  contracts   for  grading   its   proposed   line 
miles      Wait 
i      Noted    M 

Mi.rrin  Canadian  Northwestern  Ry  This  oompany  will 
start  work  during  the  summer  on   Its  prop.  a   from 

Oliver,  mi. 1.  to  st  Paul  de  Metis,  vita  .  a  distance  of  100 
miles  in. mis  for  construction  are  guaranteed  by  the 
Provincial   Government   to   the  extent   of  $13,000   a   mile. 


238 


ENGINEERING     NEWS 


Vol.  ? 1,  No.  ir 


BritiMh  Columbia — Great  Northern  Ry. — The  cost  of  this 
company's  proposed  tunnel  from  Burrard  Inlet  to  False 
Creek,  Vancouver,  B.  C,  has  been  estimated  at  about  $628,- 
970.     Length,  3790  ft.     R.  Budd,  St.  Faul,  Minn.,  is  Ch.   Engr. 

Canadian  Pacific  Ry. — This  company  will  at  once  electrify 
20  miles  of  its  main  line  in  connection  with  the  Rogers  Pass 
Tunnel  project.  J.  G.  Sullivan,  Winnipeg,  Man.,  is  Ch.  Engr. 
Western   Lines. 

ELECTRIC    RAILWAYS 
Passaic,  IV.  J. — The    Public    Service    Railway   Co.    plans    the 
double-tracking   of   its   line   from    Passaic   to   the   city   line   at 
Dela wanna.     Local  application    for  permission  has   been   made. 
R.   E.   Danforth,   Newark,    is   Gen.    Mgr. 

Montgomery,  Penn. — The  Trolley  Construction  Co.,  Harris- 
burg,  has  been  granted  a  franchise  to  construct  a  trackless 
trolley  system   from   Muncy  to  Montgomery,  about   four  miles. 

Lenoir,  N.  C. — T.  H.  Coffey,  Blowing  Rock,  N.  C,  is  in- 
terested in  the  construction  of  an  electric  railway  from 
Lenoir  to  Blowing  Rock  and  Boone,  N.  C.  It  is  planned  to 
use  the  Lenoir  and  Blowing  Rock  Turnpike  as  the  roadbed 
and  the  development  of  the  water  power  of  the  Yadkin 
River,  near  the  foot  of  the  mountains,  for  securing  the  neces- 
sary power. 

iiirmiiiuli.'iin.  Ala. — The  Birmingham  Interurban  Ry.  Co. 
will  not  start  work  until  next  fall  on  its  proposed  14-mile 
line  to  connect  Birmingham,  Hale  Springs  and  the  coal  mines. 
Daniel    P.    Hale,    Birmingham,    is    interested. 

Tioga,  La. — Surveys  are  being  made  by  I.  W.  Troxel,  Engr., 
St.  Louis,  Mo.,  for  the  construction  of  an  electric  railway 
from  Tioga  to  Pinesville,  which  will  be  built  by  the  Tioga 
Gravel    Co. 

Humboldt,  Tenn. — See    item    under   Mayfield,    Ky. 

Hmigeiiville.  Ky. — The  Commercial  Club  is  making  pre- 
liminary arrangements  for  the  construction  of  an  electric 
railway   from    Hodgenville,   Ky.,   to   Gallatin,    Tenn. 

Mayfield,  Ky. — R.  H.  McNeely,  Paducah,  Ky.,  plans  to  con- 
struct an  electric  railway  from  Mayfield,  Ky.,  to  Humboldt, 
Tenn.      Work    will    probably    '.  egin    soon. 

Richmond,  Ky. — A  company  is  being  organized  for  the 
purpose  of  constructing  a  30-mile  electric  interurban  rail- 
way from  Richmond.  John  R.  King,  Lexington,  Ky.,  is  in- 
terested. 

Cadiz,  Ohio — The  Adena,  Cadiz  &  New  Athens  Ry.  Co.  has 
been  incorporated.  It  is  expected  that  preliminary  work  for 
the  construction  of  a  new  interurban  road  will  be  under- 
taken at  once.  The  incorporators  are  J.  J  Roby,  E.  B. 
Thomas,  Charles   F.  Branson,   E.    Kantrovitch  and   C.  G.   Hogg. 

^Portsmouth,  Ohio — (Official) — Bids  will  be  received  at 
the  office  of  the  Portsmouth  Street  R.R.  &  Light  Co.,  Ports- 
mouth, until  May  15,  for  building  and  furnishing  material 
for  22  miles  of  electric  railroad.  Plans  and  specifications 
may  be  obtained  upon  application  to  the  company,  for  which 
o  H  mi  (10  "ill  be  required,  to  be  refunded  upon  return 
of    plans. 

Racine,  Wla. — The  Milwaukee  Electric  Ry.  &  Light  Co. 
plans  to  fxt<-nd  its  lines  in  Racine.  About  eight  miles  of  sin- 
gle- and  double-track  line  will  be  built.  The  company  has 
applied  for  a  franchise.  F.  B.  Stearns,  Milwaukee,  Wis.,  is 
Gen.    -Mgr. 

All.la,  Iowa  The  Southern  Iowa  Ry.  &  Light  Co.,  Albia, 
has  been  Incorporated  with  a  capital  of  $500,000.  The  com- 
pany is  ;,  consolidation  of  the  Albia  Interurban  Ry.  and  the 
/.  ibia   ■  ■■■•     Co      C     B    J  add,   Albia,   is   Pres, 

<  i.iumlius,  Kim. — A  $10,000  bond  issue,  as  a  bonus  to  the 
Kansas  Central  Traction  Co.,  which  will  build  an  interurban 
hue  from  Columbus  t"  Altamont,  was  carried  at  a  recent 
election  Thi  urn  company  proposes  to  build  from  Alta- 
monl    to   Coffeyvllle        \    t . , t : . i    of   $i:,,iniii    has   been   voted    for 

Dallas.    Tex.      The    .limes    Lumber    Co.     ha:      applied     to    the 

CH  v  •■■  ra  nchli  e   to  c  mi  1 1  lid    and   operate 

an   electric   street    railwaj    from   Col bla    to   Grand    Ave, 

Jolii.-r   City,   Okla.      F     B     ilcElroy.     Irdmore,    Okla.,    Is    In- 

rui 'i    an    eh  el  i  Ic    ra  ll-vi  ay    between 

nd    thi     Hi  ildton    oilfields. 
Clarkaton,   Waah.     Plani    are   being    prepared    toi    the   con- 
struction  "i    an   electric  railway   from   Clark    ton    to   Vlneland. 

Portland,  or.-.     The    Portland   &    Oregon   City    Ry    Co    con 
templa  I  street    railway   sys- 

thi     Easl    Side,      ste, ,    C Interi    ted 

Oakland,  Calif.     The  I  terminal   Itys. 



nectlng    ■■  Ith    t  he    Key    Route    ferrj     fi  or 
William    I! 

Poi ii,    «  iiiir.     Th.      Pacific     I  lectrli      Ry     Co     will     

>  or    i"  '  we.-,,    Lordi  burg    and    thi    Clan  monl    line. 

i    , 

n,., in i    i  ii «.   i  miii      Prell omenti     an     be- 

■  lopmi  ei     \      

i  ion     -  i  i  ■ '  '  ■       to    Palo 

s,,,.,: -nto.    <  "in-     'I  hi     Pai  Ifii     G               Bloctrli  Co 

double     truck     ii.,                              ■      to     the     Ii  rids    In 

lohn    \     Brltton,  I    i 

s„„  .).,«,..  i,i,>  i  Joai    T Inal    Ry    Co    has   I 

lend  i  Josi 

i.                  [ehlli  lose, 

i hi, ,ii.    


received    by 


'"ii- 

82nd    81     to    Broad 

,i     ,      ■-.,..    pn        i  nd    Gen 


,, ii,., ,  ii,       ton   Ry. 

to    Kluuutun,   Out., 


LIGHT,    HEAT    AND    POWER 

Springfield,  Miisn. — The  following  bids  wer_  . 
the  City  Property  Committee,  Apr.  16,  for  installing  an  en- 
gine and  generator  in  the  High  School  of  Commerce  Building- 
Ridgway  Dynamo  &  Engine  Co.,  Ridgway,  Penn.,  $11,479- 
American  Iron  Works,  Oswego,  N.  Y.,  $11,587;  Ball  Engine 
Co.,  Erie,  Penn.,  $13,839;  A.  L.  Ide  &  Sons,  Springfield,  111, 
$12,i00;  Fitchburg  Steam  Engine  Co.,  Fitchburg,  Mass.,  $13,- 
050.      Bids    were    held    for    further    consideration. 

Worcester,  Mass. — It  is  reported  that  the  Worcester  Gael 
Light  Co.  will  lay  about  eight  miles  of  4-,  6-  and  8-in.  gas 
pipe    this    spring. 

+Jamesto\vn,  N.  Y. — The  Lighting  Commission  has  award- 
ed a  contract  for  the  construction  of  a  new  boiler  house  and 
fan  h' use  for  the  municipal  electric  plant  to  S.  T.  BE.\Sii\ 
&  CO.,  Falconer,  N.  Y.,  at  $9575. 

Medina,  N.  Y. — The  A.  L.  Swett  Electric  Light  &  Power 
Co.  will  make  improvements  to  its  power  plant  at  Medina 
Falls.  A  450-hp.  generating  unit  will  be  installed,  to  consist 
of  a  Morgan  Smith  waterwheel,  directly  connected  with  a 
General  Electric  generator.  The  estimated  cost  of  the  work 
is   $6000.      G.   W.   Ide   is  Supt. 

New  York,  N.  Y. —  (Borough  of  the  Bronx)  —  (Official)  — 
Bids  will  be  received  until  11  a.m.,  Apr.  27,  by  C.  B.  J.  Snvder 
Supt.  of  School  Bldgs.,  Park  Ave.  and  59th  St.,  Borough  ol 
Manhattan,  for  installing  electric  equipment  in  new  Public 
School  No.  51,  on  Trinity  and  Jackson  Aves.,  and  East  158tl 
St.,  Borough  of  the  Bronx.  Bids  will  be  received  at  the  sam< 
time  for  installing  heating  and  ventilating  apparatus  in  thi 
same    building. 

(Borough  of  Queens)  —  (Official) — Bids  will  be  receive! 
until  11  a.m.,  Apr.  27,  by  the  Superintendent  of  School  Build 
ings.  Park  Ave.  and  59th  St.,  Borough  of  Manhattan,  fo: 
installing  heating  and  ventilating  apparatus  and  tempera 
ture  regulation  in  new  Public  School  95,  Larremore  Ave.,  be 
tween  Yale  and  Harvard  Aves.,  Jamaica,  Borough  of  Queens 
C.   B.   J.   Snyder   is  Supt.    of  School    Bldgs. 

♦  PleaNantville,  N.  Y. —  (Official) — Bids  will  be  receive, 
until  S  p.m.,  Apr.  24,  by  the  Board  of  Village  Trustees  fo 
installing  a  30-hp.  motor  and  triplex  pump  with  all  neces 
sary   appurtenances.      Charles   J.    Laire    is    Village   Clk. 

Sonyea,  N.  Y. — The  following  bids  were  received,  Apr.  1 
by  Percy  L.  Lang,  Pres.  Bd.  of  Managers,  Craig  Colony  fc 
Epileptics,  Sonyea,  N.  Y.,  for  boilers,  steam  apparatus  an 
piping;  plumbing  and  drainage;  engines,  generators  and  elec 
trie  work  for  a  new  power  plant,  and  a  chimney  for  th 
central    power    and    heating    plant: 

Boilers,  steam  apparatus  and  piping  for  new  power  plan' 
Gavlord  Engineering  &  Construction  Co.,  Binghamton,  N.  Y 
$20,973;  Ban-  &  Creelman  Co.,  Rochester,  N.  Y.,  $21,450;  Joh 
W.  Danforth  Co..  Buffalo.  N.  Y.,  $22,694;  Child  &  Scott  Co  „,i. 
New  York.  N.  Y.,  $22, 76s;  The  I{.  T.  Ford  Co.,  Rocheste 
N.  Y,  $23.S29;  Edward  Jov  Co.,  Syracuse,  N.  Y.,  $24,439;  W.I 
Armstrong  Co.,  Albany,  N.  Y.,  $24,S»0;  Edward  P.  Bate 
Syracuse,  N.  Y.,  $27,800;  J.  J.  Horan  &  Co.,  Troy,  N.  Y.,  $26 
811;    Blake    &    Williams,    New    York,    N.    Y„    $25,890. 

Plumbing   and    drainage    for   new    power   plant:      The    R. 
Ford    Co.,    Rochester,   N.    Y.,    $1645. 

Engines,     generators    and     electric     work     for    new     pov 
plant:      Boeler    Engineering    Co.,    Syracuse,    N.    Y.,    $11,02! 
Frederick    Jackson,    Inc.,    New    York,    N     Y.,    $11,500;    Mur 
Engineering    Corp.,    New    York,    N.    Y.,    $11,584:    Frost    &    SI 
don,    Albany,    N.    Y.,    $12,374:    Electric    Construction    &    Su 
Co.,     Oswego,     N.     Y„     $12,436;     Wheeler-Green     Electric 
Rochester,     N.     Y,     $12,632;    John     W.     Danforth     Co.,     Buffi 
N.    Y.   $12,685;    Stearns    Electric    Equipment    Co.,    Buffalo, 
$1  1,595. 

Construction    of   new   chimney   for  central    power  and  hea 
ing    plant.      The    Heine   Chimney   Co..   New   York.   N.   Y.,   $416    "  l* 
William  Summerhays  &  Sons,   Roches' 

Custodis  Chimney   Construction   Co 

The   M.    W.    Kellogg   i'ii,    New    York,    N.    Y.,    $1992;    II.    It.   HS 
Icke,    Inc.,    New     York,    N.    Y„    $1757,       Noted    Apr.    ■ 

Hay, mm-,    S.   .1. — The    New     York    &     New    Jersey    Constrn 

ii o    has  secured  a   site  at   6lst   St     and   the    Boulevard, 

will    shortly   begin   the   construction    of   a    power   and    alr- 
pressor    plant,     to    he     used     in     connection     with     lis    cont 
work   on   the    Passaic   Valley   sewer.     John   F.   Shanley,  Jr 
Pres.  of  the  company. 

Philadelphia,  Penn.     Bids  will   ho  received    until    May 
the    Department    of    Public    Works    for   furnishing   electric 

street     lamps,     including      maiiileiiai sorvlce    and     the 

equl ni   tor  the  year  1915,     .Morris  L    Cooke  Is  i  >i i-   oi 

Wks. 

Lynchburg;,    »  n.      M     1b    reported    thnt     the    Cttj     I  

con   i.i.  iii. ■■    the    Installation    ol    n    municipal    electrlo-llg| 

!    tarry    I.    Sham  i    Ii    Cltj    HSng  r 

<  nut V    «.      Bids    will    be    received    until    Apr.    27    by   H 

M  '     T      I-'      Ri  •  n. .i.r       In      Ifii  Inllnl  i '    ii n    .  i.  ■  i  " 

i.i ,     i i      i    pi  .  i.i.l    of    live    yenri     hi      Innln        ktj 

ide   no!    less   i  hnn    1 1)  are   lights  ol    cp    each,  and  I 

less  than  "  ■    .  re   llghl     ol    I ip    each 

Winston-Mi ii.    V    l.      Th,     CI':     Council    has    culled     l 

,lal    election     foi      I 13    to    voti     on    n    bond    Issue    of    $ii'l 

i    v,  hlch     If  carried        !  i will    be    usei <  hi 

i  .  ii. I       .      .i  a no '      ll and     h,  at  Inc.     plant.       Q. 

i   iw    is    City    Engr 

Chlnley,    Via.     Tin     Cblple,     i,i,hi    ,v    im»,.i    c.    has   b> 

,.,|     |o     ri  lablli  h     an     eleeli  le     lli.lilliu  .      I  .-ill       ll 

ol      

+  11, II, f, , nil. I,,.-,   olilo      The    Hoard    of    Control    has    awn 
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i H  \r.<  '  "   k     .^     WILCOX     CO.,     sn     l.lbi  rtl 

,,i  ,  ,         ,     hi.        ,,,,1  ll.  1. hoard     tO     the     FC 

WATN1      I   i   i  i    ri    IC    WORKS,    i-'i     W   lyno,    hid  .   at    $1715.  t 

will    I,.-    risked    I ■■■    for    the    auxiliaries    nooi       irj     for 

0l     th.      pi,, i, l  ...i..l     Fob.     19.  Si 

ui.r.-i.u..,   -ml.      Tin.    town    has    votod  111  favor   of    i 

a    municipal    Haotrio-llghtlug    Hyatorfl. 
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Springfield,  111. — Plans  have  been  completed  for  the  in- 
itiation of  an  ornamental  street-lighting  system  on  Adams 
glfrom  Lewis  St.  to  10th  St.  As  planned,  there  will  be  S6 
t  amental  cast-iron  standards,  73  carrying  five-lamp  clust- 
e  and  13  having  three-lamp  clusters.  The  estimated  cost 
•  the   work   is  4S000.     W.    D.   Seeley   is   City    Engr. 

Sterling,  111. — It  is  reported  that  bids  will  be  received 
a  ut  May  15  for  the  installation  of  an  ornamental  street- 
II  iting  system  in  Sterling  to  cost  about  $9015.  The  plans 
p'vide  for  S2  single-unit  steel  lamp  posts,  to  be  equipped 
«  h  high-candlepower  tungsten  or  nitrogen  lamps.  H.  S. 
G  en,    Sterling,    is    Engr.      A.    J.    Piatt    is    Chn.    of    the    Light 

Kan  (ialle.  Wta. — The  Durand  Light  &  Power  Co.  plans  to 
Hid  a  new  power  house  and  to  install  new  generating  equip- 
n  it  at  Eau  Galle.  The  building  will  be  of  reinforced  con- 
cite,  two  stories.  The  estimated  cost  is  $10,000.  H.  A.  utiles, 
[rand,    is    Mgr. 

Prexeott,  win. — The  River  Falls  Power  Co.  has  decided  to 
tlstruct  another  electric  power  plant  including  a  90-ft.  dam 
a  >ss  the  Kinnickinnic  about  a  mile  and  a  half  above  the 
■  sent   power  plant  at  Clifton.      B.   W.   L'ltman    is   Pres. 

Manilla,  Iowa — At  a  recent  election,  the  citizens  voted  in 
nor  of  a  bond  issue  of  $20,000  for  the  installation  of  a 
Iplcipal    electric-light    plant. 

Toledo,    Iown — (Official) — Bids    will    be    received    until    2:30 

p  .,  Hay  4,  by  the  Secretary  of  the  Independent  School  Dis- 
Ej-t  of  Toledo  for  the  construction  of  a  new  school  build- 
El,  including  plumbing  and  electric  wiring  and  the  installa- 
Ii  of  heating  and  ventilating  systems.  Proi'dfit,  Bird  & 
fivson.  Des  Moines,  Iowa,  are  Archs.  J.  H.  Ross  is  Secy. 
D|the    School    Dist. 

Lamed,  Kan. — A  bond  issue  of  $90,000  for  the  installa- 
t  l  of  a  municipal  electric-light  and  power  plant  carried 
lithe    election    on    Apr.    7. 

Pratt,  Kan. — A  bond  issue  of  $50,000  for  the  establish- 
ttit    of    a    municipal    light    plant    carried    at    the    election    on 

;Elk  Point,  S.  D. — Bids  will  be  received  until  Apr.  30  by 
M  City  Auditor  for  the  installation  of  an  electric-lighting 
I  tern  consisting  of  a  brick  power  station  and  equipment 
I.  poles,  wires,  transformers,  street  lamps,  etc..  for  the  elec- 
|:al-distributing  system.  A.  Smythe  is  City  Audr.  Earle 
I  Jackson,  Capital  Bank  Bldg.,  St.  Paul,  Minn.,  is  Consult. 
!  .r. 

Grand    Forks,  !*.   D. — Bids  will   be   received   until    May   7   by 
County    Auditor    for    installing    electric    fixtures    in     the 
ind    Forks    County    court    house.      Hans    Anderson    is    Audr. 
:chner   &  Orth,   St.    Paul,    Minn.,   are   the   Archs 

Glendive,  Mont. — The  Glendive  Heat.  Light  &  Power  Co. 
ncrease  its  capital  stock  to  the  amount  of  $65,000.  to 
used  in  making  extensions  and  improvements  to  its  plant. 
ink  C.  Hughes  is  Cont.  Agt.  and  Pur.  Agt. 

Harrixon,  Ark. — George  D.  Locke,  Rogers,  Ark.,  and  as- 
iates  have  purchased  the  electric-light  plant  of  the  Har- 
H  Electric  Light  &  Ice  Co.,  and  have  changed  its  name 
the  Harrison  Gas  &  Electric  Co.  The  capital  stock  has 
II  Increased  to  $100,000  and  the  new  owners  will  build  a 
nt  on  a  new  location,  after  which  the  present  plant  will 
abandoned.  The  former  owners,  R.  M.  Fellows,.  Mgr., 
aln  the  ice  plant,  and  will  spend  $25,000  in  improv 
luding   a   cold-storage    plant    for    fruit. 

Fort  Worth,  Tex. — The  Lone  Star  Gas  Co.  will  increase  its 
•ital  stock  to  $1,000,000  tor  the  purpose  of  acquiring  ad- 
lonal  gas  properties  and  for  the  construction  of 
8sor  plant  in  Petrolla  l-.-is  Held  and  generally  extending 
properties  and  Improving  the  company's  facilities,  it.  <". 
rlngton  is  pres.  and  E.  It.   Brown  Gen.  Mgr. 

Mmtiiiiui.   Tex.-   The   Texas  Light   &   Power   Co.   will   spend 
In    improving    its    plant   and    system    in    Sherman. 

Prrnrott.  \rii.  Tli.-  Pacific  Water  < '".  contemplates  eon- 
ucting  two  power  plants  on  the  Verde  River  below  Fossil 
and  another  power  plant  12  miles  below  Camp  Verde 
supply  power   for   the  Globe  and    Miami   districts. 

South    lie, i, I.    \\  hkIi The    Wlllapa    Power    Co.    has    bl 

th   a    capital   stock    of  $1.0110.01111,   with  South    Iten.l   as 

1   place   "i"   busl  ness.     Th mp 

re  hi   1    ..nil  proposes  to  develop  and   operate  electrlt    power 

!H    OH     the     SOllth     folk     of    the     Will;,,,.,      R|V6r     ill      IVO'ith'    <'o1ltlt\. 

lllariiion   s.   Summers,    Frank    McKean,    II.    1:.  rlarrlri 

Bummers   are   among   the    Incorporatoi  [I 

ow  us  the  best    w  lie,    |,.,,.  ,  ,  me  in    Pacific 
nt ) . 

■plume.    IV»h.     Thi     Salmon     River    Power    .'      Light    Co 
1    been     tonne, 1    by    C.    1.     Mackenzie,    Colfax.    Wash.    an. I 


♦  I'lmnilMiii.     Calif.       Tl  ''il-      'l.ii..         have     awarded     the 

hi  '     for      "   i  .  1 1  ne        1      ornamental    llghtln 

orado  St     from    Los    Robles   St     to  th,-   eastern   .  -i  t  v  limits   to 

"H  .11  .1.     &      III'I.SK    CO.,    Third     an, I     Main     St  ■    . 

Sun   Diego,   Calif.     See    He,,,    under    Water    Supply 

"1 nriiiini.    Calif,     The    Midland    Counties    Public    Ser-' 

1  led      with     I' 

Ol       I  ill   11  I'    In 

ver   for    th.-   Santa    Vn.-i    Valtej    and    1 

mtv      William   KerckofT,    \    ■'    Balch,  and   Kasper  1:    Cohen 

ailioill-       the      .Hie.    ' 

GARBAGE 

*\kr Ohio     Bldi     will   he    received   until    1 May   ir,, 

th.-   Dlrectoi    of  Public  Service  for  furnishing  .ami  erecting 
1  -iue.it       For  details  see  advi    1 

Let    •• 


♦  Charlton,  Mass. — The  Board  of  Selectmen  has  awarded 
the  contract  for  the  construction  of  a  reinforced-concrete 
bridge  over  Spring  Brook  to  R.  L.  WHIPPLE  &  CO.,  314  Dav 
Bldg.,    Worcester,   Mass. 

♦  Salem,  Mass. —  (Official) — Bids  will  be  received  until 
10:30  a.m.,  May  11,  by  the  Commissioners  of  Essex  County 
for  rebuilding  a  part  of  the  Rocks  Bridge  over  the  Merrimac 
River  between  the  city  of  Haverhill  and  the  town  of  West 
Newbury.  For  further  details,  see  advertisement  under  Con- 
tracts  To   Be  Let. 

Charlotte,  ST.  Y. — It  is  reported  that  bids  will  be  received 
until  June  4,  by  the  County  Commissioners  of  Public  Build- 
ings, Rochester,  for  the  construction  of  a  bridge  at  Stutson 
St.,  Charlotte.  The  estimated  cost  of  the  structure  is  $75,000. 
Plans  have  been  prepared  by  J.  Y.  McClintock,  County  Supt., 
but  contractors  may  submit  bids  on  their  own  plans.  Noted 
Dec.    25,    1913. 

•+Ogdensburg,  X.  Y. —  (Official) — The  contract  for  the 
construction  of  a  reinforced-concrete  bridge  across  the  Os- 
wegatchie  River  at  Ogdensburg  has  been  awarded  to  KIRK. 
RALEIGH  &  CO.,  Syracuse,  N.  Y.,  at  $6S,500.  Other  bidders 
were:  L.  B.  Cleveland,  Watertown,  N.  Y,  at  $S9,900  and  Ward 
&  Tully,  Inc.,  Brown  Station,  N.  Y.,  at  $X9,900.  Bids  were  re- 
ceived   Apr.    IS.      Noted    Apr.    2. 

Haekensaek,  N.  J. —  (Official) — Bids  will  be  received  until 
1  p.m..  May  1,  by  a  committee  of  the  Board  of  Chosen  Free- 
holders of  Bergen  County  for  constructing  the  Leonia  Bridge 
over  Overpeck  Creek  on  the  Fort  Lee  Turnpike.  P.  P.  Cluss 
and   W.   M.   Coe  are   members  of  the   Committee. 

*Smitliville,  X.  J. —  (Official) — Bids  will  be  received  until 
11:30  a.m.,  May  6,  by  the  Board  of  Chosen  Freeholders  of 
Burlington  County,  Mount  Holly,  for  the  construction  of  a 
reinforced-concrete  bridge  over  Rancocas  Creek.  Smithville. 
For  particulars,  see  advertisement  under  Contracts  To  Be 
Let. 

-t-Harrisburg,  Penn. — The  Superintendent  of  Public  Grounds 
and  Buildings  has  awarded  the  contract  for  the  construction 
of  the  Wasser  Bridge  over  the  Shenango  River  to  M  STFB- 
BINS,  Wellsboro,  Penn.,  at  $15,700.  Samuel  B.  Rambo  is 
Supt.  of  Pub.  Grounds  and   Bldgs.     Noted  Apr.   9. 

Fairfax.  Va. —  (Official) — Bids  will  be  received  until  11 
a.m..  May  6,  by  the  Board  of  Supervisors  of  Fairfax  Countv 
for  the  construction  of  three  concrete  bridges.  All  plans 
must  be  approved  by  the  State  Highway  Commissioner. 
Childrey  &  Co.,  Richmond,  Va.,  are  Engrs.  rn  Charge.  G.  P. 
Coleman    is    Highway    Comr. 

Monterey,  Ya. —  (Official) — Bids  will  be  received  until  noon, 
May  4,  by  the  Clerk  of  the  Circuit  Court  or  Highland  Countv 
for  the  construction  of  two  bridges  about  25  miles  from  Der- 
bam  on  the  Chesapeake  &  ( ihio  Ry.  They  will  have  steel 
superstructures  with  concrete  substructures.  Plans  on  file 
with    Childrey    &    Co..    Engrs..    Richmond.    Va. 

Norfolk,  Ya. — Bids  will  be  received  by  J.  J.  Dalton,  Road 
Engr.,  Royster  Bldg.,  until  Apr.  27,  for  the  construction  of 
bridge  spanning  the  East  Canal  on  the  Providence  Road  in 
the  Washington  District,  and  for  a  bridge  at  Nine-Mile  Stone 
near  Bowers  Hill,  Western  Branch  District,  and  for  repairing 
Dock   Creek   Drawbridge. 

+Went«-orth.  X.  C. — (Official) — The  Commissioners  of 
Rockingham  County  have  awarded  the  contract  for  the  con- 
struction of  a  bridge  across  the  Dan  River  near  Draper.  N  C, 
to  the  VTNCENNES  BRIDGE  CO.,  Vincenncs,  Ind.,  at  S14.S90. 
Other  bidders  were:  Virginia  Bridue  &  Iron  Co..  $15,600: 
Austin  Hros.,  $1\112;  and  the  Roanoke  Bridge  Co.,  $16,533. 
J.    1'.    McMichael    is   Chn.   of   Comrs.      Noted    Mar.    19. 

Beaufort,  s.  C. — At  a  recent  election,  the  citizens  voted 
in  favor  of  a  bond  issue  of  $SO,000  for  the  construction  of  a 
..rn.  r.te  bridge  across  the  Beaufort  River  from  Beaufort  to 
St.  Il.i.na  Island.  It  will  he  about  1600  ft,  long.  J.  B.  Walker 
.s  Chn.  of  the  Bridge  Committee.     Noted    Dec.   11.   1913. 

Oglethorpe,    Ga. —  Hi. Is     will     he    received     until     Apr.     L'^     hv 
'le   Commissioners  of   Macon   County  for  the   construct! 
a    reinforced-concrete    bridge    across    Beaver    Creek        It    will 
be    90    ft.    long    and    IS    It     wide.      F.    J.    Frederick    is    Chn.    of 
the  Comrs 

+  olgn,  Fla. — The  Commissioners  of  Lee  County  have  award- 
ed   a    contract    for    the    const  ru.-l  ion    of   a    Steel    bridge    at    Olga 

to    the     CONVERSE     i:i;ll»;i:     \-     STFKI.     CO.,     Chattanooga. 

Ti  mi  .    .11    •''.mi       .\,,te,i    Mar     l'>; 

I, nke  Chnrlex,  La.— Bids  will    I..-    received   until    2   p.m..   Apr. 
isleu   Parish   for   the   construc- 
tion   of    bridges    and    culverts    and    approximately      1100    CU.yd. 

1       lln.ft.       |.ile      trestle  F        .'        ||,Ulse       is      Clk. 

of    the     Police    Jury. 

+  1  liiidiui.Mie.il.       T.-iiii.      (Official)      The       Tennessee       River 
-    Committee  has  awarded   the  contract   for  the  repair  of 
the     Walnut     St.     Bridge     to    the     NASHVILLE     BRIDOl 

Nash\  ill.-.      Teii, 1  .  ■  'Hi,  ■      biddl 

riton-Gould    Co.,    Nashville,    (61, T     S.    Moudy    S    <'.■ 

..,;..:vi 
John    v  1.     i-     Brandon,    Chatta- 

■ .    Chattanooga,    (66 1 

Chattanooga    Bollei    S    T  1  ok    Co.,   Chattano. 

II..I111,  .  ,|       \p,-.      h. 

'i'h I....-   f.    is.  i.ii     |«   .-ii-i    ..f   th,-    Bridge   Com       1 

is  County   Engr.     Noted    Aw.   9. 

Covtnsetoa,  'iviui.     Benton  County  has  recently  Issued 

a. 1. 1  in  1,011. is  to  i,.-  used   tor  the  construction  of  steel   bridges 

in    in inty.     s     f     Stephenson    is    Judge    of    th.-    Count) 

Court      w.    1,     McBrlde     .mi    s     w     Beddlngfield     arc     Bridge 

+  1.1.1 'IV1111.      Th.      WllSOn    Countv      Bridge    Commission 

■  Mow  lng    cot  I  tonstructlon   ol 

...     th.-     L.UTEN     BRIDGE     CO.,     Nashville, 

Ti  en       Bridge    over   K                             1     Walnut    Gro>  .- 
1     Water! tl  brli 

Martha.    S1S53;    bridge    .1    Commerce,    (1167.    and    bridge    over 

Burton's   Creek    ....    the    Franklin    Road.    11200 
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i  »  in  lilaun,  Ky. — It  is  reported  that  the  Fiscal  Court  of 
Harrison  County  has  ordered  the  construction  of  three  iron 
bridges  over   creeks  in   the  county. 

Louisville,  Ky. —  (Official) — We  are  advised  that  plans  for 
the  construction  of  two  reinforced-concrete  bridges  over 
Beargrass  Creek  are  not  yet  completed,1  and  no  time  has  been 
set  for  receiving  bids.  D.  R.  Lyman  is  City  Engr.  Noted 
Apr.    16. 

+CulumliuK,  Ohio — (Official) — The  State  Highway  Depart- 
ment has  awarded  the  contract  for  constructing  bridges  and 
drainage  structures,  and  repairing  masonry  structures  along 
13. S3  miles  of  the  National  Tike  in  Licking  County,  and  along 
10  12  miles  of  the  National  Tike  in  Muskingum  County,  to  the 
H  E  (TLI'.KRTSi  i.N  CM.,  Cleveland,  Ohio,  at  $4.'!6.017.  The 
Shoemaker- Allen-Johnson  Co..  Kalamazoo,  Miih..  bid  $438,690. 
James  R.  Marker   is   State  Highway   Corar.      Noted   Apr.   2. 

+  Day*on,  Ohio — (Official) — The  Board  of  Commissioners 
of  Montgomery  County  has  awarded  the  contract  for  the 
construction  of  a  concrete  bridge  over  Bear  Creek  on  the 
Dayton-Jackson  Township  line  to  WIDES  &  MASON,  Alex- 
andria, Ind.,  at  $7f>68.  Other  bidders  were:  Seymour  Ramck. 
Findlay.  Ohio,  $8100;  S.  E.  Smith,  Richmond,  Ind.,  $8795; 
Ed.  Ka'mmer,  Dayton,  Ohio,  $9^0:  J.  W.  Puterbaugh,  Dayton, 
$9991,  and  E.  M.  Gebhart,  Dayton,  $9992.  W.  H.  Azling  is 
Secy.    Bd.    of    Comrs.      Noted    Apr.    2. 

LiMhon,  Ohio — Bids  will  be  received  until  Apr.  27,  by  the 
Board  of  Commissioners  of  Columbiana  County  for  the  con- 
struction of  stone  abutments  for  a  steel  bridge  over  Beaver 
Creek  at  Gavers,  and  for  concrete  abutments  for  a  steel 
bridge    in    Yellow    Creek    Township. 

Bids  will  be  received  by  the  County  Commissioners  until 
May  4  for  the  steel  superstructures  of  the  above  mentioned 
bridges. 


-Bids    were    received    Apr.    1  r,    b> 
for    the    construction    of    th 


Ol     1  unuc      >>ei  \  ice     iui       l.ic:     ,.,..11.511  us  .......     Yf  _  ...w 

-e  of  the  28th  St.  Subway  from  the  Arneiican 
t  $27,130,  the  King  Bridge  Co.  $,28,547  ahd  the 
rshall    Construction    Co..    Pittslnii  gh,    Penn.,'  $34,- 


*i  ..run,.    Ohio — (Official) 
the    Director    of    Public    Sei 
•superstructu 
P.ridge    Co.    u 
McCIintic-Ma 
466.      Noted    Ap 

Mnrysville,  Ohio — (Official) — Bids  will  be  received  until  1 
p.m.,  May  4,  bv  the  Board  of  Commissioners  of  Union  County 
for  the  construction  of  the  substructure  of  the  Arbela  Bridge 
over  Rush  Creek  on  the  East  Liberty  and  Essex  Road,  Wash- 
ington Township.      Charles  A.  Morelock   is  County  Audr. 

Mi, --hi....  Ohio— (Official)— The  following  bids  were  re- 
ceived Apr.  10  l.v  the  Board  of  Commissioners  of  Stark 
rountv.  Canton,  Ohio,  for  the  construction  of  the  super- 
structure of  a  bridge  at  West  F,rie  St.,  Massillon;  E.  J. 
Landor,  Canton.  $33,000;  Riverside  Bridge  Co.,  Martin's  Ferry, 
Ohio,  $28,100;  Massillon  Bridge  &  Structural  Co.,  Massillon. 
$29,000;  Central  Concrete  &  Construction  Co.,  Canton,  $33.4.>0; 
Illinois  Bridge  Co..  Chicago.  111.,  $35,000.  W.  L.  Bender  is 
County  Engr.  C.  I..  Stoner  is  Clk.  of  County  Comrs.  Noted 
Apr.    9. 

IM.iiia.  Ohio — (Official)  —  Bids  will  be  received  until  10  a.m.. 
May  15,  t.v  the  Commissioners  of  Miami  County,  Troy,  Ohio 
for  the  construction  of  the  Lorimer  Bridge  in  Piqua.  Tt  will 
be  of  reinforced  concrete,  and  will  consist  of  two  90-,  two 
100-  and  one  llfl-ft.  spans,  with  a  .",4-ft.  roadway.  L.  P. 
Snoop,  Troy,  is  County  Engr.  William  H.  Kinder  is  Deputy 
Eng  i 

Portsmouth,  Ohio  (Official)— The  Board  of  Commissioners 
of  Scioto  County  received  bids  Apr.  I"  for  the  construction 
of  a  bridge  across  the  Scioto  Rivei  near  the  west  end  ol  the 
city    from    the    Mount    Vernon    Bridge   Co.,    Mt.    Vernon,    Ohio, 

at   $159,000   for   the   superstructure,   and    fr \.   J.    Martin    & 

Co.,    Augusta.    Ga.,    and    the    Lookout    ( 'oust  nut  ion    Co..    Chatta- 
nooga,   t.-iiii.    ;.t    $104,499.      Thomas    C.     Patterson    is    County 
\  pi .   :.. 

Zanearville,  Ohio     Th-   Board  "i   County  Commissioners  has 

..i    the    following   bids   foi     the   constructl f    the   su- 
perstructure  of    the   stiffen.-.!    suspension    bridge   ai    Dresden, 
i;     m     Bcully    (three   bids)    $72,800,    $69,000   and    $58,000 
i -.,,,   ptti   i.i  ■:.  ■    Works,  Pittsburgh,  i'.  im    (Ave  bids).  $89,470, 

199  624     $95,224,    $98,824    and    $92,724;    llli s    Bridge    Co..    Chl- 

Qeoi    '     i     Bock,  <  !oi  hoc! $79,980;   King   Bridge 

,  ..      ci*     •  lai  'I     $79,450;    Bellefo ISridgi     .V-    St. -el   Co.,    $66,- 

I . ,      i  ■,  |  .  e  Co  1     lis,    I'. -iim     i  three   i.i.is).   $76,- 

400.  $62,800  and  $73,400;   E    .1     I dor,  Canton,  Ohio,    presented 

22   plans  ranging   i 167,650   to   178,890;    Midland    Bridge  Co., 

ICanss  $79,876;    Massillon    Bridge   &   Structural  Co., 

174  ;,i,,,  i  onstructlon    Co     Columbui     (six    bids),    $75,- 

;  77.970.    $82,000,    $76,470    and    $66, 

XThe    contracl    foi     the    substructure    ol     thla    bridge    was 
,i:  CONTRACTING  CO.,   Dresden, 
..i,  d   Ma  i     i  9 

+Zanesrtlle,    Ohio     rofflclal)     'rii.     Board    of    Commlsslon- 

awai  tli  .1    i  he   i  oi I    ror   ad 

■  oi  i     on    i  hi     i  ubi  1 1  ucl  iim-    oi    i  he    i  >uni  an 

MFTON   BROS.,   Zanesvllle,   at    $7020,      I  Ither 

He,    Ohio,    :.t  L6 

F    w    Hyser,   Zam  ind    I  hi     3      \     Bw  Ingle    I  ton 

tractli  ;  '  '  ■'     vi"'     '  ' 

/.loir.iin,.  oi.i..     I'  >r  II     be  i i   until   i  i 
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Sidney,  111. —  (Official) — Bids  for  the  construction  of  ejthe 
a  reinforced-concrete  or  a  steel  bridge  over  Salt  Creek  nea 
Sidney  were  received  on  Apr.  J6.  The  low  bid  for  a  rein] 
foroed-concrete,  bridge  was  that ,  of  the  Marsh  Engineering 
Co.,  Des  Moines,:  Ipwa,  at  $S940.  The  lowest  bid  for  erect 
ing  a  steel  bridge  was  by  the  Decatur  Bridge  Co.,  Decatu? 
111.,  at  $9984.  George  C.  Fairclo,  Urbana,  111.,  is  Countl 
Supt.    of    Highways.      Noted    Apr.    9. 

Wiitsekii,  III. — Bids  will  be  received  until  1:30  p'.m.,  Apj 
23,  by  the  County  Superintendent  ot  Highways  of  Iroquoi 
County,  for  the  construction  of  a  reinforced-concrete  bride 
in  Belmont  Township.  The  estimated  cost  is  $17,750.  Plan! 
were  prepared  by  the  Illinois  State  Highway  Commissioi 
Benjamin    Jordan,    Watseka,    is    County    Supt. 

Newton,  Ioiva — Kids  will  be  received  until  noon,  Apr.  2J 
by  H.  S.  Rayburn,  Audr.  of  Jasper  County  for  the  constructio' 
of  four   reinforced-concrete   bridges. 

+  iKknl,i..>:i.  Io«a — The  Board  of  Supervisors  of  Mahasl< 
County  has  awarded  the  contract  for  the  construction  of  1 
bridges  and  culverts  in  the  countv  to  the  KOSS  CONSTRPf 
TION  CO..  Des  Moines,  at  $13,588.  The  I-beams  and  ceme 
for  the  work  are  to  be  supplied   by   the  county. 

Bemidji,    Minn. — Bids    will    be    received    until    10    a.m  ,    _. 
2S,  by   the   Commissioners   of   Beltrami    and   Marshall    Counti 
for    the    construction    of    Judicial    Ditch    No.    21,    including    : 
steel    bridges.      The   total    cost   is  estimated   at    $311,S5_0.      .1 
George    is    Audr.    of    Beltrami    County    and    A.    G.    Lunugren   . 
Marshall    County.      Noted    Apr.    9    under    Miscellaneous. 

Rleneoe,  Minn. — Bids  will  be  received  until  1:30  p.m.,  Ma 
1,  by  the  Commissioners  of  McLeod  County  for  the  constru. 
tion  of  a  reinforced-concrete  bridge  in  Penn  Township.  F.  1 
Stocking  is   County  Audr. 

Independence,    Knn. — Bids    will    be    received    until    Apr.    : 
by    G.    A.    Otwell,    County    Clk.,    for    the    construction    of    thr. 
concrete    bridges   and    40    concrete    culverts.      S.    L.    Hibbard 
County    Engr. 

Kansas  City,  Kan.-- 1  lids  will  be  received  until  Apr.  25  11 
the  Kansas  City  Stock  Yards  Co.  for  the  construction  of 
two-pier  bridge  across  the  Kaw  River.  It  will  be  abo 
734  ft.  long,  and  will  replace  the  present  bridge  which  is 
shorter   three-pier    structure. 

Valley,    Xelt. —  lOfficial) — All    bids    received    Apr.    14    by  tsW- 
Commissioners    of    Douglas    County    for   the    construction    of 
steel     bridge     across     the     Elkhorn     Riv-er,     about     four     mil 
northwest     of     Valley,     have     been     rejected.       Frank     Dewe 
Omaha,    Neb.,    is    County    Clk.      Noted    Mar.    19. 

+ThermopoIis,  Wyo. —  (Official) — The  Commissioners 
Hot  Springs  County  have  awarded  the  contract  for  the 
struction  of  a  bridge  across  the  Big  Horn  River  Tit  or 
Lucerne,  to  the  MONARCH  ENGINEERING  CO.,  Falls 
Neb.,  at  $8012.  other  bidders  were:  Pueblo  Bridge  I 
$9260  and  the  Great  Northern  Bridge  Co.,  $11,761.  Not 
Mar.    12. 

■Hligtiml.cr,  Mont. — The  Commissioners  of  Sweet  Gra 
County  have  awarded  the  contract  for  the  construction  of 
bridge  across  the  Yellowstone  River,  about  five  miles  west 
Bigtitnber  to  the  SF.cTRITY  BRIDGE  CO.,  Billings,  "" 
at  $14,995.  There  were  nine  bidders  on  the  work. 
Apr.    16. 


■fllavrr.  Mont. — Tire  Commissioners  of  Hill  County  h 
awarded  the  contract  for  the  construction  of  three  lirld 
to  the  O.  C.  PEPPARD  BRIDGE  CO.,  Missoula,  Mont., 
about  $30,000.  one  bridge  is  located  12  miles  north  of  Kn 
lin,  one  at  Turner's  Crossing  over  the  Marias  River,  and 
third    at    Pugley'S   Crossing    on    the    Marias    River. 

Mile*    City,     Mont.— The     Chicago,     Milwaukee    &     St. 
Ry,    is    having    surveys    made    for    the    construction    of    brill 
over    all    creeks    between    Miles    City    and    Mllinartb,    N.    D. 
bridges    will    be    of    concrete.      C.     F.     l.oweth,    Chicago,    III 
Ch,    Engr. 

Kansas  City,    Mo.      II    Is    reported    that    the    Hoard    of    I'l 
Win  Us  contemplates  building   a   temporary    wood   viaduct., 
ing   about   $-10,000,    I.,  connect    with   a   high-line   bridge  sout 
l!ith   St.     The   viaduct,   as  planned,   will   be  moo   ft.   long  and 
ft.  wi.b-     Curtis  inn  is  City  Engr. 

St.    Louis,    Mo.      Press    reports    state    thai    bids    will    bj 
celved    until    Maj    8   for   rebuilding   the   Jefferson   Ave    viml 

I'l Choi, lean     tO     SCOtl      Ave.        It     will     be    Of    conn.   I. I 

.hoi  girder  plan  construction;  ii  will  be  60  ft.  wide  "it 
in  ii  roadway.  The  cost  of  the  structure  is  estimated 
$97,000,  of  which  the  city  will  pay  $51,000  and  the  rallr 
companies  owning  propertj  under  the  viaduct  the  rnnalr 
A    i.    Bowen   Is  i  'ii  j    Engr      Noted   I  tec    I  I.   1918. 
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Seattle,  Wash. — The  Board  of  Commissioners  of  King 
uhty  has  appropriated  $30,000  for  the  construction  of  the 
jntlake   Ave.   Bridge.      W.    K.   Sickels   is   County   Clk. 

Monroe,  Ore. — The  County  Court  of  Benton  County,  Cor- 
llis,  contemplates  building  a  bridge  across,  the  Long  Tom 
I  ver  at  Monroe.  It  will  be  of  either  steel  or  concrete,  and 
11    cost    about    $6000. 

Marysville,  Calif. — The  Board  of  Supervisors  of  Yuba 
tunty  contemplates   the  erection  of  a  bridge  across  the  Yuba 

■  ver  at  D  St.   to  cost   about   $125,000.      L.   B.   Crook  is  County 

\ai>a,  Calif. — The  City  Trustees  have  engaged  Leonard  & 
ty,  Rialto  Bldg.,  San  Francisco,  Calif.,  to  prepare  plans 
r  the    construction    of  a   reinforced-concrete  bridge   on    Fast 

■  rst    St.,    estimated     cost,     $25,000.       Bond     issue     noted     Dec. 

,  1913. 

J  San  Diego,  Calif. —  (Official) — The  lowest  bid  for  the  con- 
.  Iruction  of  a  reinforced-concrete  bridge  over*  University 
l/e.  at  Georgia  St.  was  that  of  Edward  T.  Hale,  at  $5900. 
I  her  bids  were:  Gilbreath  Sargent  Co.,  $6013;  Dimick  Pipe 
..,  $12,516;  Trounce  &  Stoecher,  $7653;  Mercereau  Bridge 
...  $7324;  William  Simpson  Co.,  $5964;  Shields  Construction 
,i.,  $14,473;  California  Ornamental  Brick  Co.,  $10,578;  Holland 
^instruction    Co.,    $5962;    L).    J.    Miller,    $7600.      The   bridge    will 

■  quire  250  yd.  concrete,  12  tons  reinforcing  steel  and  120 
I.,   excavation.      Allen    H.    Wright    is   City   Clk!      Noted   Apr.   2. 

+ -North  Timiskaniing,  Que. —  (Official) — The  Provincial 
Jivernment    has    awarded    the    contract    for    the    construction 

1  the  substructure  and  approach  of  a  bridge  at  North  Tim- 
Hitaming    to    LYNCH,     PECKHAS1     .*    GORMAN.     Portage    du 

lint.    Que.      Noted   Jan.    1. 

J    +  Hrigden,     Ont. —  (Official)  —  Reeve     Moore     Township     has 

L-arded  the  contract  for  the  construction  of  &  steel  bridge 
llth  concrete  pier  and  abutments  to  the  I'ETHOLKA  BRIDGE 
I).,  Petrolea,  Ont.,  at  $6195.  Other  bidders  were:  Sarnia 
I'ldge  Co.,  Sarnia,  Ont.,  $68S0:  Lewis  Construction  Co.,  To- 
Into,  Ont.,  $.7761:  Alfred  Kirkpatrick.  Petrolea,  $6350.  Bids 
lere    received    Apr.    16.      Noted    Apr.    2. 

I  Toronto,  Ont. — It  is  reported  that  plans  have  been  ap- 
loved  by  R.  C.  Harris,  Comr.  of  Works,  for  the  construc- 
|>n  of  a  three-arch  concrete  bridge  at  Crawford  St.  The 
Jtimated    cost    is    $30,000. 

WATER   SI  IM'I.Y — IRRIGATION 

i    Boxton.  Mawt Bids  will   be   received  by  the   Department  of 

Imtract  and  Supply  until  Apr.  24,  for  gate  and  hydrant  boxes. 
j    Frank  Doherty   is  Supt. 

Clinton,  Manx. — The  Board  of  Water  Commissioners  has 
IquestedSpermissien  at  the  Legislature  to  issue  $60,000  water 
[•nds  to   provide   funds   for   improving    the    water   system    and 

illding    a   concrete    dam. 

I  North  AuaniK,  Mbhm. — At  a  recent  election  bonds  for  $188,- 
[0  were  voted  for  the  construction  of  a  reservoir  on  Beaman 
lirm    in    the  Notch   District. 

I    l(nln,  >.   Mann. — An  appropriation   of  $26,000   has  been  made 
Ir  the  extension  of  the  water  system. 
'    Sharon,    Mam. —  Bids    will    be    received    by    the    Water    Com- 

Issioners    until    Apr.    25    for    the    construction    of    a    pumping 

ation.     I)    Webster  Pettee  is  Chn.  of  the  Comn. 
MancbeNter.    X.    Y. —  Plans    are    being    prepared    by    Charles 
Hopkins.  Cutler   Bldg..   Rochester,   for  the  construction   of  a 

untcipal     water     system     at     Manchester.        Estimated     cost, 

I  +  Morrin,  \.  Y. —  (Official)  —  Bids  for  constructing  a  storage 
servoir  and  laving  a  cast-iron  pipe  line  were  received  bj 
D.  Phillips,  Pres.  Water  Bd„  Apr.  15.  as  follows:  D.  I 
4EI.L  &  Co..  Canajoharle,  N.  Y..  $19,840.  Other  bidders 
ere:  Drake  &  Dean.  Utlca,  $28,204;  John  Heller.  Newark, 
.  J..  $28,200:  11.  w.  Fitzgerald,  Rochester  ,N.  Y..  $20,844; 
rooks  &  Julian,  Rochester,  X  V.  $20,292;  J.  D.  Tuller, 
uburn.   X    Y..   $25,260. 

New   Urk,  N.  Y. —  (Borough  of   Brooklyn)       Bids   will    1...    n 
iv. rl    by    William    Williams,    Comr..    Water    Supply,    Gas    and 
lectrlclty    until    Apr     27,    for    completing   the    contract    aban- 
»n»  d   by    the   Tarn    Corporation,    for    laying    water    mains   and 
T    laying,    raising,    removing,    etc.,    water    mains    in    various 

(Borough  or  Richmond)-  Bids  will  be  received  by  William 
MUlams.  Conn-  Water  Supply,  Gas  and  Electricity,  until 
pr.   27.  for  o  i.   pipe 

(Borough  of  Richmond)-  The  lowest  bid  received  Apr.  8 
■•  the  Board  of  Water  Supp.l\.  Gas  and  Electricity  for  laying 
;.'*r  mains  in  various  Htreets.  was  that  .»(  the  Melrose  Con- 
ruction   Co.,    117    East    125th   St.,    New    York,  at    $i;s,64s. 

Blarhtatown,   v.  .1.     Thi     M: his    recommended    the   con- 

ru.  tion    of  ;,    nitration    pi  i  nl 

Pompton    l.akea,    V   .1.      romcial)       Rids    will    be    received    by 

le  Ma voi   a nd  Council  until  8  p.m.    May  ■'•.  for  the  construction 

'   a    water    system    and    elect  1 1.  -  light     plan  I        .1      Prank    c.o  ■- 

illim    Is    Clk.    and    Joseph    B     lilder,     "i    Broadway,    New    York, 

ult      Kngr 

Yerona.  V  .1.  Plans  are  being  considered  by  the  Borough 
ii"    extei the  water  system 

+  i>ni.% in.,   ivmi.      ii ntracl    foi    the   construction   of  a 

•dlnieiilatlon    Link    al    the    Slat.-    Hospital    for    Insane,    has    been 
I..     GEdrgk     w.      ROCKWELL,      ;,t      $8612         Noted 
pr      I  I 

*i'iM«i,uruh.  i-enn.  (Offlclal)  Robert  Bwan  Director  of 
n-     Department     of     Public     Works.     II.  on      W      Ollvel      RMr 

I.,       IVlill.       Will       receive       bids       for       the       f  II  r  II I  S  ll  I  II  C       ..f 

i.onn  positive  inferential    ,,,,i  ..onpoiind  water  meters,  water 
■ml  •    and    partH      .i    lh.    office   of   ih.-   City   Controller, 

nni.  ii I. ill,    hi  i  il    10  n  .-I  ,   Mn 

■prlnardale,   I'rnn.     Bids   will    be    received    by    lh*    Borough 

tttncll  until  v   pin.    Vpi     24,  for  th<    constructli (    i   storagi 

.     ii, ,-    pumplnn    station        II     J     Barnes    In    Clk    of    the 
Douglass  A    m.  Km,  hi,    Pittsburgh,   are   EBngra. 

Tamaqua,   Pe»a.     The   Town    Council    Is   considering    pi 
ir    the    construction    of    :,    100,000,000  aa!     reservoir    f.o    the 
ater   synteio       El  inn  ii.-. I    cost,    1100,000 


Columbia.    S. 


-Bids    will    be    received    by    the    city    until 
Apr.    _i    tor   laying   water   mains   in    various   streets! 

Jacksonville,  Fla. — The  lowest  bid  received  by  the  Board 
°J  S°^  Trustees  for  improving  the  water  plant  was  that 
of  F.  W.   Long  &   Co.,  at   $37,360. 

ThoniaMville.  Ala. —  (Official) — The'bonds  for  the  water-sup- 
ply  system  have   been   sold.     E.   B.   Kay  is  City   Engr.      Noted 

Aug.     14,     1913, 

+  >laustield.  La. — The  contract  for  constructing  water  and 
sewer  systems  has  been  awarded  to  BASH  &  GRAY,  Joplin, 
Mo.,    at    $34,300.      Noted    Mar.    12. 

Nashville,  Tenn. — Bids  will  be  received  soon  by  Lyle 
Andrews,  Comr.,  for  layjng  water  mains. 

Tipton ville,  Tenn. — Bids  will  be  received  by  the  Mayor  un- 
til Apr.  2S  for  laying  water  mains,  etc.  R.'C.  Huston,  Ex- 
change   Bldg.,    is    Engr. 

Sebree,  Kj. — Plans  are  being  considered  for  the  installa- 
tion of  a  municipal    water  system. 

South  Fulton,  Ky. — The  installation  of  a  water  and  elec- 
tric-hght    system    is    being    considered    by    the    City    Council. 

Cincinnati,  Ohio — Bids  will  he  received  by  Philip  Fosdick, 
Dir.  Pub.  Ser.,  until  noon.  Apr.  27,  for  c.i.  pipe,  valves  and 
miscellaneous    castings    for    the    water   system. 

BucjniM,  Ohio — The  City  Council  has  decided  to  employ 
an  engineer  to  report  on  the  advisability  of  the  purchase  of 
the    water    plant    of    the    Bucyrus    Development   Co. 

+Steubenville,  Ohio — The  Board  of  Control  has  awarded 
the  contract  for  the  construction  of  a  filtration  plant  to  the 
Norwood  CONSTRUCTION  Co..  Florence.  Mass.,  at  $130,000. 
Noted   Apr.   9. 

Youngxtovvn.  Ohio — Bid.,  will  be  received  until  May  4  for 
the  construction  ol  a  brick  or  concrete  chimney  at  the  new 
pumping  station.  N  E.  Hawkins  is  Consult.  Engr.  Noted 
Apr.    16. 

Il.-irtford  City,  Ind. — Plans  are  being  prepared  by  the  City 
Engineer  tOf  constructing  roofs  over  the  reservoirs  at  the 
pumping  station. 

•  Flushing.  Mich. —  (Official) — Bids  will  be  received  bv  H. 
L.  Mann,  City  Clk  ,  until  May  10  for  the  extension  of*  the 
water    system. 

Freeport,  Mich. — The  City  Council  has  decided  to  install 
a    water    system. 

Grandville.  Mich. — Plans  have  been  prepared  by  Wernette. 
Bradfield  &  Mead,  Engrs.,  for  the  construction  of  a  water 
system.      Estimated    cost,    $12,000.      Noted    Apr.    2. 

Appleton,  Win.— The  City  Clerk  has  been  instructed  to  call 
for  bids  for  the  construction  of  a  standpipe  of  from  3nd  (ion 
to   o00,000   gal.   capacity.      C.    H.   Vinal    is   City   Engr. 

Colfax,  Win. — Bonds  for  $14,000  have  been  voted  for  the 
installation  of  a  water  system.  A.  F.  Thompson.  Chippewa 
Falls,    is   Engr. 

4-XiiiMink.ee.  Wis. — The  city  has  awarded  the  following 
contracts:  EDWARD  O'DONNELXi,  Milwaukee  at  $l!i2t;<i 
for  laying  water  mains  in  various  streets;  WISCONSIN  DOCK 
&  DREDGE  CO.,  at  $69,700,  for  constructing  the  steel  and 
concrete  crib  for  the  new  Linwood  Ave.  water-works  intake 
tunnel,  to  be  60  ft.  in  diameter,  standing  in  40  ft.  of  water 
and  4000  ft.  from  shore;  CHAPMAN  VALVE  MFG.  Co  Indian 
Orchard,  Mass.,  contract  for  valves;  four  fi-ft.  valves  at  $6:t5. 
two    9-ft.    valves   at    $1135.      F.    G.    Simmons   is   Com.    Pub.    Kks. 

Monroe,  Wis. — Bids  will  be  received  bv  the  Board  of  Water 
Commissioners  until  Apr.  29  for  a  steam-driven  pump  for 
the   pumping   station. 

F.Mtervllle.     Iowa—  The  _  City     Council     contemplates     an     ex- 

iiiiTimuii,  Minn.  Bids  will  i,e  received  by  the  City  Clerk 
until  Apr.  27  for  constructing  water  and  sewer  systems. 
Estimated   cost,   $25,000.      Noted    Apr.    2. 

Duluth.  Minn.-  The  City  Council  has  appropriated  $20,000 
for    the    extension    of    the    water    system    from    New    Duluth    to 

4-Snulx.rn.  Minn.  (Official)  The  contract  for  the  installa- 
tion of  a  water  system  has  been  awarded  to  the  NATIONAL 
CO.,    South    Bend.    In, I  .    at    $8645.      Noted    Apr.    9. 

+  \nthony.   Kan.--  (Official  i       The    ROCK    ISLAND   BRIDGES 

■V     [RON    WORKS,     Rock     Island.     Ill,,    has    I n    awarded    . 

tract  for  installing  a  water  rank,  of  160,000  gal,  capacity,  for 
the  cltj    of  Anthony,    Kan.   al   (6818     Other   bidders  were:    The 

Omaha     Sleel     Still.  Jural     W.oks.     "in., ha.     Neb.,     $7S0O;     Miimea 

polls  Sleel  Co.,  Minneapolis,  Minn,.  $8160;  Chicago  B  A  T 
Works,  Chicago,  in,  $8860;  Des  Moines,  Iowa.  8960;  and  the 
Memphis  Construction  <  '•■ .   Memphis.   Tenn., 

I. arii,, i.  Kim.  \i  .,  recenl  election  bonds  for  jno.ooo  were 
"foted  for  the  construction  of  a  water  system  and  an  elec 
trie-light    plant       I.     D.    Burgess    is    Cltj    Clk, 

Roatedale,    Kaa.       Bonds    f.o     (25,000    have    been    voted    for    the 

extension   of   the   water   system 

+  rin((...    Mont.     The    Butte    v\  itei    Co.,    will   Btarl    work    ai 
I   Improvements  to  Its  plant,  estimated   to  cost   $80 
The   plans    Include   about    14.600    ft     of  steel    pipe,    and    37  mo   n 

led      slave      pipe  The     .  ..nliael      f,,,       (he     steel      pi,,. 

beer,    iwarded   to  NATIONAL,  TUBE  CO.,  of  Pittsburgh.  Penn 
P    "in    be    Installed    al    the    plant    on    Big    Hole 

Malta,   Moat.     Bee   Item   undet    Federal   Government    Work 
Melatoae,  Moat.     Plani    are  i ,    prepared   rot    the  Install 

ati. .ii  ..f  a   municipal   water   Bystem 

'!«■< V,"-      Bldl      in     1 ll      two     10    in.    wells     100    to 

160  ft  dei  p  will  bi  rei  elved  until  8  p  m  .  tVni  -7  bv  Rov 
Strickland,    Cltv    cu<  .    Charleston,    Mo       P    l.     Wilcoj     Byndl 


i       I. mils 
\mnrilln.    Tea        Mini.  \     Broi 


Isaarlllo.   Tea       Muncj     Bros.,     (.marlllo     will    construct    an 
plant  on   the  Canadian   Rlvei    In  Oldham  County. 


\nd.-r 

Ml    fl  I.  el     tovi  • 

will    lai    mm   n 


Pea.     The     'nderson    Watei     Co      will    ■ 

"■'■    ;"'■'  'i  SI     lank     and 

if    4-ln.    main    for    tin-    cltj     w  ai.-i 
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Fonlerton,  Tex Dr.  J.  W.  Haile.  Fowlerton,  plans  to  con- 
struct an  impounding  reservoir  on  the  Frio  River,  to  irrigate 
525  acres  in  La  Salle  County. 

Sweetwater,  Tex.— (Official)— Bids  will  be  received  by  the 
city  Apr.  25  for  constructing  a  dam  and  laying  about  12  miles 
of  'water  pipe.     George  T.  Wilson  is  Mayor.     Noted  Apr.  9. 

Timnson.  Tex.— On  Apr.  7,  an  appropriation  of  $17,000  for 
water  works  was  approved  by  a  general  vote.  B.  J.  Haw- 
thorn   is    Mayor. 

Percy,  Okla.— Bonds  for  $25,000  have  been  voted  for  the 
construction   of   a  water   system.      J.   G.   Cromn   is   Engr. 

Rocky  Ford,  Colo.— The  Twin  Lakes  Reservoir  Co  plans 
to  spend  about  $40,000  on  improvements  at  Mendeth  Lake  in 
Otero  County. 

Phcenix,  Arii.— The  Salt  River  Valley  Water  Users'  Asso- 
ciation proposes  to  construct  21  irrigation  pumping  plants 
within  the  Roosevelt  Dam  Project,  and  a  storage  dam  at 
Horseshoe  Bend  on  the  Verde  River.  The  estimated  cost  of 
the  dam  is  $1000,000  and  the  pumps  $500,000.  John  P.  Orme 
is  Pres.     Noted  Mar.   12. 

Wickenburg,  Ariz..— (Official)— Bids  will  be  received  until 
May.  15.  by  L  L.  Campbell,  City  Clk.,  for  the  construction  of 
a  municipal   water   system.      Noted   Mar.    26. 

Clarkston,  Wash. — The  Lewiston  Clarkston  Improvement 
Co.  contemplates  expending  $5000  for  the  proposed  irriga- 
tion  system. 

Garfield,  Wash.— Bids  will  be  received  until  8  p.m.,  Apr. 
28,  by  J.  E.  Miller,  Town  Clk.,  for  constructing  a  steel  water 
tower. 

North  Yakima,  Wash.— The  City  Commission  will  construct 
a  water  system  on  West  Yakima  Ave.  The  estimated  cost  is 
$15,000.  . 

Seattle,  Wash.— City  Council  has  ordered  the  installation 
of  a  12-in.  main  in  Grand  Boulevard,  to  connect  the  Interbay 
pumping  station    with   the  Queen   Anne  standpipe. 

Walla  Walla,  Wash.— The  City  Council  has  authorized  the 
installation  of  a  6-in.  main  on  Hobson  St.,  also  the  exten- 
sion   of   the    Boyner   Ave.    main. 

Niland,  Calif.— The  Niland  Water  Co..  has  been  formed  by 
Arthur  E  Hull,  R.  W.  Richardson,  John  R.  Woodbridge,  E.  M. 
Copier ^  and  D  B?  Lyons  with  a  capital  of  $150,000,  to  con- 
struct reservoirs  and  a  distributing  system. 

Ferris,  Calif.— The  Nuevo  Land  Co.  will  construct  a  stor- 
age  reservoir. 

San  DieKo.  Calif.— E.  Fletcher  and  James  A.  Murray  con- 
template constructing  a  dam,  a  reservoir,  and  a  power  Plant 
as  an  adjunct  to  the  system  of  the  Cuyamaca  Watei  Co.,  lor 
supplying  water  for  irrigating  about  4000  acres  and  for  other 
uses  in  the  El  Cajon  Valley,  La  Mesa  and  East  fean  Diego. 
The  reservoir  will  have  a  capacity  of  2.200,000  gal.,  the 
power  plant  will  cost  approximately  $247,000.  and  the  dam 
will  be  40  ft.  high,  455  ft.  long  at  the  top  It  will,  be  rock 
filled  with  a  plank  facing,  and  from  it  will  lead  a  four-mile 
conduit. 

San  Francisco,  Calif.— The  Board  of  Supervisors  decided  to 
construct  reservoirs  on  Lone  Mountain  and  Larson  Heights, 
$25  000  has  been  appropriated  for  sinking  wells  in  tne  vicin- 
ity.     M.    -M.    O'Shaughnessy    is   City    Engr. 

+  \\  indsor.  Ont. —  (Official) — The  contract  for  c.-i.  water 
piplh"  ..-.■■  ,v,,,l,-,l  to  the  GATKSH.MSK  THOMSON  PIPK 
&  FOUNDRY  Co..  Hamilton,  (int.,  at  $31.50  per  ton  f.o.b. 
cars.  Windsor.     Noted  Mar.  26. 

SEWERS 

+  11. .-I Mass.      Bids   were    received    Apr.    14    by    the    Board 

of  Public 'Works  tor  sewer  construct  n,n  insertion  No.  ...  Soil  n 
End  Sewe?  Improvement  from  ANTHONY  BARUFFALDI, 
Boston  at  131,556,  (awarded  contract);  Mark  H.  Lynch, 
149;  West  Hoxbuty  Trap  Rock 
f'o  $34  967  .Mol'arthx  .V  Walsh.  S:'o,.26:,;  Antony  '''falo. 
lie  Co.,   $39,750;  Coleman  Bros.,   $40,642; 

U     ,';,,'  i,,    the   Department    of    Public    Works 

until  Apr.  27  for  constructing     •  «,<  rs  in  Foster  and  Washlng- 
"",,"y.,       ,,  south  St.,  West  Roxbury 

i.  ml     i      Roui  !■<•  is  '  lorn: . 
Lowell     Mil-*,      in  appropriation  of  $50,000  has  ben  made 
i,     the  Clt     '  loum  II   foi    the  i  ■■'■  n   Ion  of  the  sewei         tem 

n ket,    Maaa.     (Official)     The    date  for    receiving    bids 

tion    has    been   extended    to   2  80   p.m.,  Apr. 
Mford    !■:.    Smith    is    Sec  i      nn       Robert     Spurr 

.    is    Engr.      Not.-, I    Apr.   9. 

Worcester,    Maaa.     The    CI1      i  U   cot  in   ex- 

,„.,  at) ,  i  o tl i lyatem. 

.  ,,.it   is  Sup( 

,,(iii11,„,i,,i    it    i.     The  City  Council  has  appi lated  $12,- 

,„,„",,     .  .       '  •    nn.  .    bed     al   the  Bewage   wot  I       ind 

sis  379  Hon.     F.  1      Hold<  n    fs  Chn.   Sewer 

" 

Hartford    Conn.     Th<    Boari !ontracl   &   Suppl 

,      ,,■•',,,, 
The  bldn 

lows: 

MM 

,.  inforcod 

" 
1 
i.' 

i     so 


SECTION  B 


Total  bid 

vitrified  Total  bid 

brick  concrete 

$9,120.10  $11,616.10 


O'Neil  Bros.,  Hartford 

Berardino    &    Tomassetti  Construction 

Co 10,361.80 

Stobaugh  Contracting  Co.,  New  York..  10,678.00 

C.  H.  Slocomb  &  Co.,  Hartford 11,789.00 

E.  B.  Roberts,  Boston 12,801.50 

DanielJ.  Donelin,  New  York 15,381.00 

D'Onfrc  3ros.,  Leominster,  Mass 13,601.20 

Connecticut  Good  Roads  &  Construc- 
tion Co 14,266.80 

Geo.  D.  Berardino  &  Co 12,852.00 

SECTION  C 

Tile  sewer 
$31,463.20 


10,669.00 
12,022.00 
12,749.00 


Total  bid 
reinforced 
concrete 
$8,928.10 

10,573.00 
10,678  (Ml 
11,885.00 


13,601  20 

13.306.80 


Co.. 


D'Onfro  Bros.,  Leominster,  Mass. 
G.  D.  Berardino  &  Co.,  Hartford. 
C.  H.  Slocomb  &  Co.,  Hartford. 

O'Neil  Bros.,  Hartford 

E.  B.  Roberts,  Boston 


31,585.72 
33,566.45 
36,441.25 
36,968.05 
38,735 .  50 
52,785.00 


Roscoe  N.  Clarke 
is  City  Engineer 
Noted  Apr.  9 


lir  .  i. ion,  X.  Y. — Bids  will  be  received  by  the  Sewer  Com- 
missioners of  District  No.  1  until  May  12  for  the  construe 
tion  of  sewers  and  a  sewage  disposal  plant.  Robert  D 
Wilson,  20  Exchange  St.,  Rochester,  is  Sewer  Comr. 

Buffalo,  N.  Y. — The  City  Council  has  ordered  the  con 
struction  of  12-in.  15-in.  and  lS-in.  tile  sewers  on  both  sides 
of  Alvin  Ave.  and  30-in.,  33-in.  and  36-in.  sewers  on  Mont 
rose  Ave. 

-rlliiiirn.  N.  Y. — A  contract  for  sewer  construction  has 
been  awarded  to  MANNING  &  STRECKER,  Troy,  at  about 
$12,000 

Middletown,    N.   Y Plans    are    being    prepared    by    Johnson 


U> 


t«ii 


ticial) — The    following    are    rue    m,gi      n 
•oiuu-11,    Supt.    Dept.    of   Streets   am 
pr.    15    for    Sewer    Construction,    (a 
11.    \V.    Golden    *    Son,    Troy,    N.    Y 


men 
&    Fuller,    Eng'rs.,    for    the    construction    of   a    sewage    disposal 
plant.      Estimated   cost   $100,000.  $, 

Milltnwn.   N.  J. — The    citv    contemplates    an    expenditure  of''  " 
$57,500  for  the  installation  of  a  sewer  system.     R.  A.  Harkini 
is   Borough  Clk. 

Holioken,  N.  J. — According  to  press  reports  the  City  Coun 
cil  is  considering  plans  for  the  extension  of  sewers  in  lit] 
and   15th   Sts. 

+  \r.  1,1. at. I.  Penn. —  (Official) — The  contract  for  the  install- 
ation of  iV-  miles  of  sewers,  has  been  awarded  to  McCON 
VILLE  &   FITZPATRICK,   Pittston,   Penn.,   at   $44,550. 

Durj-ea,  Penn. — Bids  were  received  by  the  City  Counci 
Apr.  7,  for  sewer  construction  as  follows:  Manganielio  Con- 
struction Co.,  $13,855;  D.  M.  Rosser,  $12,910:  Joseph  New< 
comb,  $12.S50;  Bowen  Construction  Co..  $12,S40;  P.  T.  M. 
Gowan,  $12,271;  McConville  &  Fitzpatrick.  $15,022;  R.  M 
Rosser,  $11,617;  E.  E.  Vosburg,  $12,542;  Spruks  Bros.,  $12,850 
Valentine  Java  Co.,  $26,400;  Herrick  Construction  Co.,  $12,266 
Scranton  Sewer  Co.,  $12,262;  James  Munley,  $13,500:  Matthiai 
Stipp,  $11,224;  Thomas  Walsh,  $13,460;  M.  F.  O'Brien.  $11,096 
Joseph  Bank,   $9762.     Noted  Apr.   2. 

+  *K.  a  :im,    Penn (Official) — The    following   are    the    bjd.1 

received  by  Jacob  H.  McCt 
Pub.  Improvements,  on  Ap 
section    2,    (b)    section    3.      1_. 

(informal),  (a)  $31,468;  (b)  $33,143;  CANTRELL  OONSTRUC 
TION  CO.,  Real  Estate  Trust  Bldg.,  Philadelphia.  Penn.,  (a,  ■ 
$37,436;  (b)  $36,358  (awarded  contract);  Ario  A.  Ruth,  l'hlla 
delphia,  Penn.,  (a)  $42,529;  Reading  Contracting  Co..  Reading 
(a)  $44,178;  (b)  $43,1  SI ;  Fehr  &  n'llonrke,  I! 
$46,905;  (b)  $41,131;  J.  I.  Dick.  Scottdale,  (a)  $48,105;  (b)  $47,, 
ssr,;  Bruno  Pizza  meat  i,  Seneca  Falls.  N.  Y..  (a)  $49,186;  ■ 
$46,884;  McGovern  Contracting  Co.,  Trenton,  N.  J.,  (a)  $54, 
172;  (b)  $49,478;  J.  B.  Trescott,  (b)  $46,782.  Not.nl  Mar.  26 
rth  Wales,  Penn. — The  Town  Council  is  considering  ttv 
Installation  of  a  sewer  system   to  cost   $40,000 

•fllaltiiiiore,     Md.— (( Klicial) — The     Board     of     Awards      ha 
awarded  the  contract   for  sewer  construction  under  Stor 
tei    Contract    No.    38,    to  JAMES   PERRY   &   SUNS.   Baltimore,  a 
$64,945,     Calvin   w.   Hendrick   is  Ch.    Engr.   Sewage  Comn. 

*Km-ky    Mount.    IV.    <'. —  (Olllcial )  —  Sec    item     under    Streel 

and    Roads. 

AHlievllle.    s.    «'.      Siirvcvs    are    being    made    by    Charli 
W.oM.ll,    7s    I'atton    Ave..    Aacbcvillc,    for    the    propsed    sowe 
s.\  stem    for    vVest     \  she\  ille. 

Tlptonvllle,  'ivnn.     Bids  will  be  received  by  the  Mayor 

Board    oi     AM, ■linen    until    Apr.    2S    for    sewer    construction. 

<•.    Huston,    Exchange    Bldg.,    Memphis,    is    Engr. 

Barbourvllle,  K>.     A    tranchlsi     has   been    granted    t" 
Kenned;    to  Install  b  Bewet   system  In   Barbourvllle. 

Delphoa,    Ohio     The    city    has    been    ordered    by    the 
Board   of   I  tealth,   to   Install   a     ewagi    d a  i    plant. 

+  I-I.HIII.    Ohio     (i  nih  la  i i     'no      conti  icl     for 
strut  tion    ii  ii    !■■  en   awarded    to    the   CH  VRLES    F.   SMITH 
Da    ton    al      61  0  I      Bldi    w  en    re id    Apr.    t  1,     Noted    \i" 

Sprlnarfleld,  Ohio     The   lowest    bids   received    for  constfl 

Ini     thi    Pearl  SI      ewet    were  I Mr  rtln   .v   Stew  irl    il    - 

■     :     I,.,      ei  mi  "i    bloi  i      and    w  llllams   &    Donohue,   at    $23,, 
foi    reinforced  c irete 

■rAnaola,    Ind.     Contrncti      rot     »ewor     construction      IB 
I,,,,     awarded     to     CHARLES     MOUNTZ     ,<i      WM.l.AltD    LY 
Kll       V  n     ol  i,    al        12   inn    to,      l  each     Mich    i  •  • 
DI.'.H    w  l    !    II      ll...       Gi  and    I!; ■  .    Mich.,     il 

Bide     swei 

Indianapolis,   ind      See    Item    undet     M 
nolli 

Hllford,     Ind.      Plnni      nn      ' i>t  opn  i  •  ,i      hj       Vm  Lrtjfll 

:  nniii.   i  Ingt  .   foi    the  • I i  ol    i 

I  lli.i     Mich.      B ■'    I"'     $178,000    have    hoon    voted    for   II 

In   tall  itlon   ol    i   il « "•  i    ■!    tem 


[In 


In 


Hiii 


!l..i, 


Sill 


Will 
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Lansing,  Mich. — Bids  will  tie  received  bv  the  Citv  Clerk 
until  May  4  for  sewer  construction.  Estimated  cost,  $21,000. 
H.  A.   Sparks  is  City  Engr. 

Alton,  111. —  (Official) — Bids  will  be  received  by  the  Board 
of  Local  Improvements  until  Apr.  25  for  constructing  about 
414  miles  of  sewers.  Estimated  cost,  $95,000.  J.  E.  Schwaab 
is  City  Engr. 

Chippewa  Kails,  Wis. — Bids  for  constructing  the  sewer  in 
Main  St.  were  received  from,  P.  L.  McQuillan,  Chippewa  Falls, 
$9400,  and  the  Pastoret  Construction  Co.,  Duluth,  Minn., 
$11,000.     Both   bids   were   rejected.     Noted   Feb.   26. 

Janesville,  Wis. — The  City  Commissioners  have  approved  of 
plans  for  constructing  three  storm  water  sewers.  C.  V. 
Kerch  is  City  Engr. 

+Menonionie,  Win. —  (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  bv  the  Board  of  Public  Works  to 
KIRCHER  BROS.,  St.  Paul.  Minn.  Bids  were  received  Apr.  15. 
Noted  Apr.  2. 

Racine,  Wis. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  Apr.  25,  for  sewer  construction  on  various 
streets.      P.   H.  Connolly   is   City   Engr. 

Mason  City,  Iowa — The  city  is  considering  plans  for  an  ex- 
penditure of  $90,000  for  the  extension  of  the  sewer  system 
and    the    installation    of    a    sewage    disposal    plant. 

Deenvood,  Minn. — See  item  under  Water  Supply — Irriga- 
tion. 

St.  Paul,  Minn. — Revised  plans  have  been  prepared  and 
are  being  considered  by  the  Board  of  Public  Works,  for  the 
construction  of  the  Ocean  St.  sewer.  Estimated  cost,  $51,000. 
Oscar   Claussen   is  City   Engr. 

Xiekerson,  Knn. — Bonds  for  $5000  have  been  voted  for 
sewer  construction. 

Dundee.  Neb. — The  lowest  bid  received  for  constructing  a 
sewer  outlet,  etc.,  was  that  of  the  South  Omaha  Construction 
Co.    at    $8107. 

Houston,  Tex. — The  City  will  lay  a  sewer  at  the  Mont- 
gomery tunnel.  The  engineers  estimate  for  the  work  is 
{12,936.      E.   E.   Sands  is  City   Engr. 

♦  Kstevan,  Sask. — Bids  will  be  received  by  the  Secretary- 
Treasury  until  8  p.m..  May  9  for  laying  about  16.000  ft.  of 
sewer  pipe,  and  furnishing  sewer  pipe  and  junctions.  P.  J. 
Stephens  is  Secy.-Treas.  See  advertisement  under  "Contracts 
To   Be   Let." 

STREETS    AND   ROADS 

+Coneord,  IV.  H. —  (official) — The  contract  for  paving 
streets  in  Hooksett  and  Bedford  has  been  awarded  to  the 
MOW  KXiiLAND  CONTRACTING  CO.,  Worcester,  Mass.,  at 
16566.  Other  bidders  were  Fred  E.  Ellis,  $5579;  Antonio  Pal- 
latto,  $7256;  and  Small  ,V-  Ingalls,  $S662.  S.  Percy,  Hooker  is 
Btate   Supt.   of   Highways.      Noted   Apr.    9. 

+  Iloston,  Mass. —  (Official) — The  following  bids  were  re- 
gelved  Apr.  14  for  constructing  3900  lin.ft.  of  road  in  Salem: 
T.  A.  MiiYNAHAN,  South  Hamilton,  Mass.  (awarded  con- 
tract), at  $11,855;  P.  Bompiani,  $11,928;  R.  F.  Hudson,  $11,936; 
D.  J.  Sheehan,  $12,357;  F.  S.  Ellis,  $12,477;  A.  Williams,  $12,- 
B9,  and  J.  B.  Watkins,  $12,9:,:..  A.  W.  Dean  is  Ch.  Engr. 
Koted    Apr.    9. 

Boston,  Mass. —  (Official)  -Bids  will  be  received  by  the 
Massachusetts  Highway  Commission,  until  noon,  Apr.  28,  for 
111.-  following  highway  improvement:  Oxford  Township,  about 
22""  lin.ft.  of  road  construction.  Erving  Township,  about 
4600  lin.ft.  of  road  construction  Mlddleton  Township,  about 
|700  lin.ft.  of  road  construction.  Shirley  Township,  about 
1600  lin.ft.  of  road  construction.  Arthur  W.  Dean,  15  Ash- 
burton    PI.,    is    Oh.    Engr. 

Bids  will  be  received  bv  tin'  Public  Works  Department 
until  Apr.  28,  (or  paving  Massachusetts  Ave.,  Dorchester, 
from  Everett  Sq,  to  the  New  Haven  K.R.  bridge.  L.  K.  Rourke 
Is  Comr,  of  Pub.   Wks. 

Chlcopee,  Has*.  The  Board  of  Alderman  has  authorized 
tin-  paving  of  a  number  of  streets.  The  estimated  cost  is 
H8.500.     I'.    A.    Rivers   Is   Mayor. 

Hartford,  Conn.  Bids  will  be  received  bj  the  State  lligh- 
w.-iv  Commissioner,  until  2  p.m.,  May  I,  for  the  following 
load   work:      Montville  Township,   about    5200   lln.lt   of  native 

macadam  construction,  also  7370  lin.ft.  of  macadam   re- 
surfacing.    Plans  are  on   Hie   with  o.   ll.   Bradford,    1st   Select 
man,   Oakdale.      Durham    Township,    about    6840   lin.ft     of   ma 
I  idi r    gravel    construction.       Plans    ar 1    file    with    .1. 

1 1 11    Bailey,    1st    Selectman       Bethlehem    Township,   about 
571111   lin.ft.   of   native   si 1    01    gravel   construction. 

file   with   Town   Clerk.      Lisbon  Township,   about 

10,150   lin.ft.  of  native  Btone   macadam  or  gravel  construction. 
Plans (lie  with  John  G.  Bromley,  1st  Selectman,     Essex 

hip,     a  bout     7600     lln.fi      of     bttu  1      '  •  1 " 

ttructlon.       Plans    are    on     file     with    Town    Clerk.       Redding 

Township,    about    5800    lln.fi     of    trai 1      macadam,    native 

stum-    in .0  "hi  111    or    gravel    construction.      Plans    arc    at    the 

eri1       Liver;     Stable,    1  ieorgetow  n.       Be  it     TO 01 

township,   about    7525    II n  ft.    of    trap    roi  1 :lal 

macadam     gravel  construction       Plans  are  on  file  with    Howard 

A     Mlddleton,   1st   Sell  etman,    B 1    >  1        Derb;    City,    ibout 

1600   ii  11  1 1     nl    11    iih.i  11    pn  \  emenl       S Iflcatloi         Been 

:.i   '  111      1  llei  1  's  1  mi.  e.      Platm  Hie  Tow  nshlp,   about    17''"   I 

nf  amies! te  pavement      s Iflcatfoni    are  at  Selectmen's  Office, 

Hall.    Plalnvllle.      East    Hartford    Township,    about    t( 

II ii. rt .  of  bit  umlnous  concrete   (topel  11  ren- 

01    1  01 e  ilso    1991    1  ■ 

1   icndnm    consl  rucl Plani      in     on    die    with    Tow  n 

Clerk,    En    1    Hartford.     New    London  City,   about   2240   lin.ft.  of 

ndni 1 PIbi       on   fill      »lth  C    R 

Barrow,   1 1  >•■  h  >•, ., ..    Comr.,   New    London     Waterbun    Clt;     about 

n  ft.   ••(  concreti    1.  1  ■  I       PI    on   file   with  City 

1   ii  1  .h,     Township,    nboul     1 1 00    lin.ft     01 

tnn<     macadam    construct Ii     with 

I     C     Weld  on,     ii" Jordan     Blook,     \\  llllm 

Bonn 

Stamford,    Conn,     The    following    bldi    were    received    Apr. 
-■I   '.mi"      i  Mn.fl     ol    blui 

!„,;;      S'l  '■'         (lOW       bid 

Palmer,   Stamford,   Jo.ll;    Itarhar.i    ,v    11'Ainlo  Co..   Wa- 


terbury,  S0.4i  :  Oak  Engineering  &  Construction  Co.,  Elm- 
hurst,  $0.47.  and  August  Byrd,  Waterburv,  $0.60.  Joseph  N. 
Provost    is    City    Clk.      Noted    Apr.    9. 

*  )ya,*^rbu,V'  tonn- — Bids  will  be  received  by  the  Board 
of  Public  \\  orks,  until  8  p.m.,  Apr.  28.  for  repaving  North 
Main  St.  from  Sparks  St.  to  Elizabeth  St.  with  split  granite 
blocks,  about  5000  sq.yd.  Plans  are  on  file  with  Robert  A. 
Cairns,    City    Engr.,    9    Leavenworth    St. 

+  Fall  River,  Mass. — The  contract  for  laying  granolithic 
walks  for  the  year  has  been  awarded  to  BEATTIE  &  COR- 
NELL,  at    $1.3S5    sq.yd.,   or  approximately   $30,000. 

Lowell,  Mass. — The  Municipal  Council  passed  a  loan  order 
Apr.  S  of  $100,000  for  paving  and  $30,000  for  macadamizing 
a  number  of  streets.  Stephen  Kearney  is  City  Engr. 
..  *AI?.any-  x-  *"■ — (Official) — Bids  will  be  received  bv  John 
N.  Carlisle,  State  Highway  Comr.,  until  1  p.m.,  Mav"  1  for 
rurnishing  and   delivering   bituminous   paving  materials. 

(Official) — Bids  will  be  received  bv  John  N.  Carlisle.  State 
Highway  Comr.,  until  1  p.m..  May  5.  for  furnishing  and  de- 
livering broken  stone  in   four  counties. 

r.„t  >lbany,  N.  Y. — State  Road  Contracts  No.  1148,  544S  and 
54b,  have  been  awarded  to  RHODT  &  CLAWSON,  Albion,  at 
$67,106,  $6S,260,  and  $94,244.  respectively.  John  N.  Carlisle  is 
Comr.      Noted    Apr.    2. 

Buffalo,  IV.  Y — The  City  Council  has  authorized  the  pav- 
ing of  Alvin,  Bogaidus.  Clemo,  Ludington  and  Unger  Sts.  and 
Abbott  Road  and  Northland  Ave.  Francis  G.  Ward  is  Dir  of 
Pub.    Ser. 

Elmira,  N.  Y — (Official) — Bids  will  be  received  bv  Louis  C. 
Andrews,  City  Clk.,  until  11  a.m.,  Apr.  27  for  improving  and 
paving  South  Main  St.,  Scott  St.  and  Walnut  St.  with  vitri- 
fied  block. 

T,.JNe"'   ,\ork'     N-     Y (Borough     of     Manhattan)  — (Official) 

Bids  will  be  received  by  Marcus  M.  Marks.  Pres.  of  the  Bor- 
ough, until  2  p.m.,  Apr.  24,  for  (1)  furnishing  and  delivering 
6000  cu.yd.  of  washed  gravel;  and  (2)  furnishing  and  deliver- 
ing 5500   cu.yd.   of  asphalt   wearing  surface   sand. 

(Borough  of  Manhattan)  —  (Official) — Bids  will  be  received 
by  F.  J.  H.  Kracke.  Comr.  of  Bridges,  until  2  p.m.,  Apr.  30. 
for  furnishing  and  delivering  wood  paving  blocks  to  the  De- 
partment   of   Bridges. 

(Borough  of  Brooklyn)  —  (Official) — Bids  will  be  received 
by  L.  H.  Pounds,  Pres.  of  the  Borough,  until  11  a  m  Apr  29 
for  the  following  work:  Paving  with  asphalt  Beverly  Road, 
from  Bedford  Ave.  to  Rogers  Ave.;  repaving  with  'granite 
Bridge  St.,  from  John  St.  to  Sand  St.,  and  John  St.,  from  Jay  to 
Gold  St.;  repaving  with  asphalt  Crescent  St.,  from  Jamaica 
Ave.  to  Fulton  St.:  repaving  with  granite.  Flushing  Ave., 
from  Broadway  to  Knickerbocker  Ave.;  repaying  with  asphalt- 
Greene  Ave.,  from  Fulton  St.  to  Clinton  Ave.,  and  from  St. 
James  PI.  to  Franklin  Ave.:  repaving  with  granite,  Hamilton 
Ave.,  from  Rapelyea  St.  to  Court  St..  and  from  Gowanus  Canal 
to  Third  Ave.;  repaying  with  asphalt.  Nostrand  Ave  from 
Flushing  Ave.  to  Myrtle  Ave.,  and  from  DeKalb  Ave.  to  Put- 
nam Ave.;  repaving  with  asphalt.  Union  Ave.,  from  North  10th 
St.  to  Broadway;  constructing  concrete  sidewalks  on  Wil- 
liams Ave.,  from  New  Lots  Road  to  Louisiana  Ave  where 
necessary,  and  on  various  other  streets:  furnishnig  350"  eu.vd. 
of  broken  trap   rock  and   1500   cu.yd.   of  trap-rock   screenings. 

+Troy,  N.  Y. —  (Official) — The  contract  for  paving  Tibbits 
Ave.  has  been  awarded  by  the  Board  of  Contract  and  Supply 
to  J.  E.  DAVITT.  Troy,  at  $32,000  and  Peoples  Ave.  at  $19,000 
A.    E.   Roche   is  City   Engr.      Noted    Apr.   2. 


Harrisliiirg,  IV1111.-  -Bids  "ill  be  received  by  the  Depart- 
ment of  State  Highways,  until  10  a.m.,  May  5|  for  the  con- 
struction  of  the   following  roads: 

Susquehanna  Depot  Borough  and  Oakland  Borough.  Sus- 
quehanna county.  76.s  ft.  of  brick  block  on  concrete  16  It. 
wide  and    1570   ft.  asphaltic  bituminous  macadam   II    ft     wide. 

Clearfield  Borough,  Clearfield  County,  1963  ft.,  brick-block 
paving     1 6    ft.    w  ide 

Route  120,  Allegheny  County.  1S91  ft.  of  brick-block  pav- 
ing  13.0    ft     w  Ide 

Blairsvllle  Borough,  Indiana  County,  3176  ft.  of  brick- 
block    paving    1 6    ft    W  i'l" 

Qaleton  Borough,  Potter  County,  S909  ft.  of  brick  block 
on  concrete  and  1897  ft.  asphaltic  bituminous  macadam  on 
I'll  ord    road,    16     ft      wide. 

Curwensvllle  Borough,  Clearfield  Count  v.  6046  ft.  of  brick- 
block      l>"  \  ill"'      I  ll      CI        \\  ide 

Great    Bend    Township,    Susquehanna    County,    5683    ft.    of 

asphaltic  bituminous  macadam  16  ft    wide.     Edward  M.  Bige- 

low    Is    Comr. 

+Kane,  lvini.  -(Official) — The  following  bids  were  re- 
ceived \it  13,  for  improving  a  section  of  Qreeves  SI  l'  H. 
COLGAN,    :\-.^    Park     Ue,    Dunkirk.    \'     v  .  warded 

"ii:    Larson    S     Wilson.    >i:!,2M:    n     1 110,148; 

S      H  uchln:   1,     - 11  1 ,076;     E      \i      1  1"  e     ,v      5 

Ipplegate    &     Br 111,584,    and    the    Redbank    Construction 

Co.,      11,886       Roj    S.    Braden    is   Cltj    Bngr  86 

'i<>.    P 1.     (Official)     Bids    will    be    received    by    the 

Cltj    Council    until    Apr  00    *.i  \  .1     ol 

concrete,   bltumlnou  phalt    block    paving;   6400 

eu.yd     of  exes     itlor,  1  lin.ft     of  ourb.     Plana   are   on 

(lie  «  ith  B    B    Weber,  1  !lty  Bngr. 

-fsmiiiy    I. nke.   Penn.     (Official)     The    contract    for    p 
Main  St.   has  b.'.n   aw  irded   to  the   VETTER   CONSTRUCTION 
CO     Meadvllle,    Penn  ,  al 
Secy 

+  \\  aahlngton.     Penn.     (Offlcl    I)     Tl tracts     for     the 

Rlvi  1  \  lew   Road  h.i\  e  bei  n  aw  arded  to  the 
DONl  IB  \    "'  INSTRUCTION   CO      Di  and    for   the 

1    WILLIAM    PICK  ETT   .\ 
CO.,    Washln    ton  1  ham  y   8     \i  msti  ong    are    the 

Conn"       I  Noted     M." 

^Baltimore,    mm.     (Offlotal)     Contract!     Wo     BS    and 
street    ,  been   awarded   bj    the   Board   of    Awards  to 

.1  \m  i:s  i.Hiw.   •■  1  ••  1     \, 

$10,411,  reaped  Ivelj  Noted  M 
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-f  i'nirmnunt,  W.  Vn. — The  contracts  foi\  the  construction 
of  roads  have  been  awarded  by  the  Marion  County  Commis- 
sioners as  follows:  To  FRECK  &  ALLEN,  Baltimore.  Md.. 
for  the  construction  of  the  Buffalo  Road,  at  $8S,000;  the 
"Whetstone  Road,  at  $30,027;  the  Pvles  Fork  Road,  Sec.  1, 
at  $39,120;  Sec.  2,  at  $5S,S23;  to  LASSITER  &  RAGLAND, 
Oxford,  N.  C,  for  the  Downs  Road,  at  $31,641;  the  Flaggy 
Meadow  Road,  at  $27,587;  to  the  ATLANTIC  BITULITHIO 
CO.,  Richmond,  for  the  Flatt  Run  Road,  at  $39,641.  Noted 
Feb.    12. 

Marshall,'  N.  C. —  (Official) — Bids  will  be  received  by  the 
Madison  County  Highway  Commission,  until  noon,  Apr.  29, 
for  the  following  road  improvement:  Sec.  1,  1.5  miles;  Sec.  2, 
2.7  miles:  Sec.  3,  1.7  miles,  and  Sec.  4,  l.S  miles.  Plans  are 
on  file  with  the  Clerk  of  the  Superior  Court.  J.  B.  Clingman 
is    County    Road    Engr. 

*ii.  i-k>  Mount,  Bf.  C. —  (Offiei.l) — Bids  will  be  received  by 
the  Mayor  and  the  Board  of  Aldermen  until  4:30  p.m..  May  5, 
for  laying  4T),000  sq.yd.  of  asphaltic  or  other  pavement;  10 
miles  of  pipe  sewer  from  8  to  18  in.  in  diameter;  10  miles 
of  c.i.  gas  pipe  from  4  to  10  in.  in  diameter.  Plans  are  on 
file  with  Gilbert  C.  White,  Engr.,  Charlotte,  N.  C.  C.  H.  Har- 
ris ■  is    Clk. 

Itiiilifriiinli N".    C. —  (Official) — Bids    will    be   received    by 

C.  C.  Clark,  County  Road  Supt.,  until  noon,  Apr.  30,  for 
constructing  about  25  miles  of  roads. 

Colombia,  S.  C. —  (Official) — Bids  will  be  received  until 
10  a.m.,   Apr.    2S,   by  John    McNeal,   City   Engr.,   for   laying   60,- 

000  sq.yd.    of   pavement. 

Orlando,  Fla. —  (Official) — Bids  will  be  received  by  the 
Orange  County  Commissioners  until  2  p.m..  May  11.  for  grad- 
ing and  paving  with  brick  the  following  highways;  No.  1, 
68,650  sq.vd.;  No.  2.  22.100  sq.vd.;  No.  3.  36,960  sq.yd.;  No.  4, 
84.500  sq.vd.  and  No.  5,  S4.500  sq.vd.  Plans  are  on  file  with 
B.  M.  Robinson,  Clk.  of  the  Circuit  Court.  M.  O.  Overstreet  is 
Chn.   of  the   Bd.    of  Conns. 

St.  Augustine,  Fla. — St.  Johns  County  recently  voted  to 
issue  $700,000  in  bonds  for  the  construction  of  roads. 

+  Alexander  City,  Ala. —  (  Official)— The  contract  for  laying 
16,000  sq.vd.  of  sidewalk  has  been  awarded  to  J.  L.  MUL- 
LARKY,  Birmingham,  at  $16,000.  J.  G.  Robertson  is  City 
Engr. 

Birmingham,  Ala. —  (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  until  3  p.m.,  Apr.  28,  for  various 
street  paving:  Ave.  H  from  11th  St.  to  12th  St.  and  11th  St. 
from  Ave.  H  to  Sylvan  Ave.  with  asphaltic  concrete;  for 
grading  and  macadamizing  38th  St.  from  Ave.  B  to  Ave.  F. 
Julian   Kendrick   is   City    Engr. 

+  '  nil i.,   Ala. —  (Official) — The    contract    for   constructing 

about  four  miles  of  macadam  road  in  Shelby  County  has  been 
awarded  to  A.  T.  NEWELL  &  BRO.,  Birmingham,  at  about 
$200,000.  Milner  &  Brown,  101  Court  House,  Birmingham,  are 
the    Engrs. 

III— II !«■.  Ala. —  (Official) — The  contract  for  improving 
three  miles  of  county  roads  has  been  awarded  to  JOURDON  & 
PHILLIPS.  Birmingham,  at  $42.onn.  W.  s.  Keller  is  State 
Highway    Engr.      Noted   Apr.   2. 

Knowiiie.  'r.-nn. —  (Official)-  Lids  will  be  received  by  D. 
<;  Leaky,  Recorder,  until  noon.  Apr.  27  for  paving  Gaj  St. 
in   Improvement  District   No.   101,  about   11,724  sq.yd. 

Lexington,  Ky. —  Bids  will  soon  b..  received  for  tin-  paving 
of  North  Ashland  St.  with  asphalt,  about  six  blocks.  .1.  w. 
Guyn  is  City   Engr. 

i.oiii»\iii<-,   Kj ficial)      We    havi     been   advised   that    no 

paving    will    be    required    for    the    extension    of    Johnston    St. 

1  ■    i:    l. .  man  is  <  Ih.  Engr. 

Cincinnati,   obi ftlclal)      Bids    will    be    received    by    the 

Board  ol  County  Commissioners,  until  noon.  May  15,  for  Im- 
provlng  the  Ohio  Pike  undei  Spec.  No.  634  and  for  im- 
proving the  Cheviot  Road,  between  Blue  Rock  Pike  and  Pool,. 
Road    under  Spec.  No.  636.     Albert    Reinhardt   Is  Clk. 

^Cleveland,  Ohio  Contracts  for  paving  East  10th  St.  and 
Euclid  Ave,  have  been  awarded  to  the  CLEVELAND  tki.N'I- 
DAD  PAVING  '•<■,  Euclid  Ave  at  $50,000,  and  the  East  40th 
St.  at  $39,600.  J.  R.  BENTLEY  was  awarded  the  contract  foi 
paving   St,   Clalt    Ave     fro  Id    St     to    Fast    loth  St.,   at 

1104,000      REILEY    BROS      foi     reps    I Hon    of   *0th    St. 

at   $52.^ i    R     p.   BURNETT   for  repaving   St.  Clair  St    at 

Robi  :  i    Hoffman    is    City    Knur. 

<  olni i*.    ohi..      ((  iffli  received   b;     the 

State   Hlghwa)    Commission,   until   2   p.m.,    \in     30,    \  i t ■  ^ 

with    waterbound    macadam,     Bucyrus-Tlfnn     Road,     ind    eon 

:.-.-    tii,     bridges    and    culverts       The    estimated    cost    is 
$11,945     Jam<      R    Mat  kei    Is  I  !omi 

• i i-.    Ohio  bj     the    Boa  i  d    ol 

-ill   m.i  .iii  zinr     i  Henri 

A  v    from  Fifth  a  ■  •     ti     I  tit I  Road  in    lackson 

and    l'l<  s;   f i   Inn     vve     from   the 

Road   t"  the   Hoi  i  Ins    Valley    R.R  idnmiz 

i-     to   Not  th  Starr 
I  'h 

+  Kmi.    Ohio     THE    i    i   '•'!     I  ■  '-•■:  TRUCT1 

to  the 

+Kfiiiini.    Ohio 

• . 

BRITTi 

i Ohio       Official)      Bids   «  in   bi   recall  ed    until 

th    Mnln 

+  i qhla 

B  i-ii, 

\.>.    I.  .int i |  .in.     Ivory    l"    pre 

.    i.  ,, 
. 
layed 


Kaveima.  Ohio — Andrew  Colucci,  Youngstown,  was  li«- 
bidder  at  $61.7oo  for  laying  brick  on  the  Ravenna  Parkinan 
Road  and  Morgan  Bros.,  Ravenr.;.,  were  low  bidders  at  $46,000 
for   concrete  paving. 

Sandusky,  Obin-r-City  Engineer  R.  L.  J.  Wsgar  has  com- 
pleted plans  for  the  paving  of  Monroe,  Scott,  Fifth  and  Meigs 
Sts. 

+To"edo,  Ohio — The  contract  for  the  improvement  of  the 
Rock  Hill  and  Brooks  Run  Pikes  has  been  awarded  to 
SIEGLE  &  WOLFE  Co.,  Toledo,  at  $50,000.  Herbert  McKech- 
nie    is    City    Engr. 

Albion,  Ind — (Official) — The  following  bids  were  received 
for  constructing  7172  sq.yd.  of  paving;  Brooks  Construction 
Co..  Ft.  Wayne,  at  $18,288  (low  bidder);  W.  W.  Hatch  &  Sons, 
$19,094;  Minnick  Construction  Co.,  $19,212;  Northern  Con- 
struction Co.,  $21,296.  and  E.  O.  North,  $19,604.  Geo.  Champe, 
Toledo.    Ohio,    is    Engr.-in-Charge.      Noted    Apr.    2. 

^Angola,  Ind. —  (Official) — Bids  will  be  received  by  the 
Mayor  and  Common  Council  until  1:30  p.m..  May  7,  for  paving 
West    Maumee    St.    with    reinforced    concrete.       Roy    Hirst    is 


Citj 


Clk. 


i    . 


tLansini.'.  Mich. —  (Official)  —  Bids  will  be  received  by  the 
City  Clerk  until  4  p.m..  May  4.  for  furnishing  500  tons  of 
asphaltic    cement.      H.    A.    Sparks- is    City    Engr. 

Aurora,  111. — The  City  Council  has  authorized  the  paving 
of  the  following  streets:  Broadway,  from  Benton  St.  to 
Pierce  St.;  Fox  St..  from  the  Burlington  tracks  to  the  bridge; 
Bosewood  Ave.,  from  Lafayette  St.  to  Hoyles  Ave.;  West  St., 
from  Park  Ave.  to  Spencer  St.:  Madison  St.,  Claim  St.  be- 
tween Beach  and  Ohio  Sts.;  and  a  number  of  other  streets. 
Myron  J.   Tarble  is  City   Engr. 

Fond  du  I. ae,  Wis. — Bids  will  lie  received  by  the  Board  of 
Public   Works    until    May    14    for   improving    four    streets   with 


rein  forced -con  crete  pavement 
ing  surface,  reinforced  with 
concrete  curb  and  gutter.     J.   s 


.'ith   a  granite   and    sand-wear- 
galvanized     steel    and     with 
McCullough   is  City  Engr. 


i.al.-si  ill...  Wis. — J.  R.  McDonald,  Black  River  Falls,  was 
low  bidder  at  $21,800,  for  the  construction  of  the  Decora 
Prairie    Road. 

-r  Madison,  Wis. — Contracts  for  street  improvements  have 
been  awarded  as  follows:  Rutledge  St.  at  $10,000  and  Buren 
St.  at  $17,400  to  JOHN  R.  CULLIANE;  Main  St.  at  $24,6511: 
North  Few  St.  at  $5000;  Randall  Court,  at  $1800;  Brittingham 
Court  at  $1030,  and  North  Blount  St.  at  $1100,  to  JOHN  T. 
BLAKE.      E.   E.    Parker   is   City    Engr. 

+  Mil«nukee,  Wla. — The  Department  of  Public  Works  h 
awarded  the  following  contracts  for  asphalt  pavement 
concrete  base:  To  F.  P.  COUGHLAN.  Bremen  St.,  $31,o..„ 
Lake  Drive,  $45,643;  BADGER  CONSTRUCTION  CO.,  Center 
St.,  $13,168;  Fifth  St.,  $11,640;  Louis  Ave.,  $9740;  Pabst  Ave., 
$5765;  42nd  St.,  $4293:  51st  St.,  $4307;  Vine  St.,  $1648;  44th 
St.,  $5473:  Broadway,  $10, no:.;  WHITE  CONSTRUCTION  CO. 
Cramer  St.,  $11,377;  National  Ave.,  $6776;  Osell  St.,  $573'" 
F.  G.  Simmons  is  Comr.  Pub.  Wks.     Noted   Mar.  5. 


♦  (Official) — The  following  contracts  have  been  awarded 
for  road  improvement  work:  Whitefish  Bav  Road,  to  the 
WHITE  CONSTRUCTION  CO.,  Milwaukee,  at  $41,240;  Howell 
Road,  to  the  RAULF  CO..  Milwaukee,  at  $22,700,  and  the 
Chicago  Road,  to  the  NATIONAL  CONSTRUCTION  CO..  Mil- 
waukee, at  $22,605.  H.  J.  Knelling  is  County  Highway  Corn- 
Noted    Apr.    2. 

Richland  Center,  Win. —  1  official) — All  bids  received  Apr 
11  for  laving  four  blocks  of  concrete  pavement  were  <•■ 
jected,  Bids  may  be  received  about  June  1.  E.  J.  Lunen 
schlos  is  City    Engr.      Noted    Mar.   2fi. 


Sheboygan.     Wis.       HI. Is 

the     Sheboygan -Sheboygan 
estimated  cost    is   348,000. 


vill  soon  1.  ■  received  for  paving 
Falls  Road  with  concrete  The 
•     I'     Boley    is   city    Engr, 


reived       t',, 


Cm 


lining 
,1.  gravel  concrete, 
Fielding  \    Shepp- 


Superlor,    Win.— Bids    w< 

Ave.    with    concrete    base:     Peterson    *     Hoi 

(28,594;   John    Dlffor.  rock    i.-rete,   $30,063 

lev,    sheet    asphalt,    $36. 12s;    asphaltic    concrete,    »;t:i,ti(ii;    crco- 
SOted    block,    $17,216        Iv     B.    Hanks    is    City    Engr, 

Hids    will    lie    r Ived    until    Apr.    27    for    grading    anil    pav- 
ing   Power   Ave      B.    B    Hanks   is   City    Bngi 

+  11111111.  low ncial)      The   following   bids   were   received 

i,.r     grading      I      paving     a      number     of     streets:     THOMAS 

CAREY    &    So.NS.    Clinton,    .11     $32,540     (awarded    contract);    J. 
\V     Tinner     Improvement     Co..    $33,896;     P      10     Shugart,    $31,- 

1.  .nil. 11  11    Construction    Co.,    $33,051;    C.    R    Mi-Nom 

Co        $.15  3S6        Pill. lie      Service      Construction      Co,      $33,800,     anil 

vVilllar I. in.    -:,li.       'I'     M     McCurdy    Is   City   Clk.      Noted 

Apr    29 

+  «.«<    Union,  Iowa     The  ■ ,-.,,  1    for   laylnt     30,000   sqd 

of  pavement   has   n   awarded   !<•  SWEENEY    BROS.,    RetSJ 

v.  It   .   ..t    |61, 1 
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Kansas  City,  Mo. — Birls  will  be  received  until  May  1  for 
macadamizing  Blue  Ridge  Blvd.,  about  5.75  miles.  Rowland 
r.    Proctor   is   County    Surveyor. 

St.    Louis,    Mo. — Bids    will     be     received    fly    the    Board    of 
Public    Improvements    until    Apr.    2s    for    improving 
eets.      M.   R.   H.   Witter    is   City   Ok. 

Pine  Bluff,  Ark. —  (Official) — Bids  will  be  received  by  Wil- 
iam  J.  Parkes,  Pine  Bluff,  until  2  p.m..  May  .".,  for  paving 
n  District  No.  31,  about  fiSOO  yd.  asphaltic  concrete  paye- 
nent  and  1300  ft.  of  combined  curb  and  gutter  and  in  District 
\'o.  32  for  10,500  yd.  of  repaving  with  brick,  wood  block  or 
isphaltic    concrete. 

+  Dall!i.s,  Tex. — The  contract  for  paving  and  improving 
="irst  St.  in  Trinity  Heights  Summit,  a  suburb  of  Dallas,  has 
fieen  awarded  to  SEAT,  CRANFIKLH  &  CO.,  at  $1'50,000.  J.  M. 
?reston  is  City  Engr. 

Hillaboro,  Tex. —  (Official) — Bids  will  be  received  by  the 
bountv  Auditor,  until  2  p.m.,  Apr.  29  for  the  construction  of 
!5  miies  of  bituminous  macadam  road,  culverts  and  bridges. 
!'l  -  estimated  cost  is  $120,000.  H.  R.  Copper  is  Engr.  and 
Kad    Supt      Noted   Apr.   9. 

San   Antonio,  Tex. — The   Rock   Hill   Toll    Road    Co.,    recently 
zed    In-   J.   P.    Wothers   contemplates   the   construction   of 
I.    toll    road' 300    miles    long    from    Galveston    to    Point    Isabel 
in    the   Gulf   of   .Mexico. 

j      +Siilt    Lake    City,    I'tali — (Official) — The    contract    for    the 
■onstruction    of   20,000   so. yd.    of   asphaltic    pavement   has   been 

warded  "to  J.  "VV.  MELLEN,   Salt   Lake  Citv,  at   5132,260.   Other 
Udders    were    G.    A.    Heman,    $141,515;     P.    .1.    Moran,    $151, fill: 

ii. i    Strange-Maguire    (part    of   work),    $62,S4S.      S.    Q.    Cannon 

s  City   Engr.      Noted   Mar.    19. 
I      +E|ihrata,      Wash. —  (Official) — The      following      bids      were 

eceived  Apr.  6  for  the  construction  of  permanent  highway 
JJo.  5;  A.  H.  ZANE  &  CO.,  Hanford,  Wash.,  at  $15,875  (award- 
Id  contract)';.!.  M.  Moore.  $17,800;  Bozarth  &  Kazee.  $17.4S4; 
I'.  J.  Virnig.  ?lfi.2T2:  and  R.  E.  Nelson,  $17,499.  E.  H.  Strad- 
llng  is  City  Engr.  Noted  Mar.  19. 
I      +(  luhiiliN.   Waxli. — The   Lewis   County   Commissioners   have 

warded    the    contract   to   ALFRED   &    JAMES,    at    S13.<i0n    for 

h»-  construction  of  one  mile  of  concrete  road  on  the  Pacific 
,vav  and  to  JARVIS  &  ORAVEY.  at  S13.98S  for  the  con- 
ion    of   a    road    from    Toledo    to    the    ''Id     Cowlitz     Post 

1      +Kverett,    Wa»h.— The    ATLAS    CONSTRUCTION    CO.,    Ev- 

Breth,    were    awarded    contract    for    asphalt    paving    and    eon- 

■d. -walks  on  Chestnut  St.,   from   Hewitt  Ave.   to  23d  St., 

t      ::,. 

!       The   Citv    Council    has   passed    ordinances    providing   for   ira- 
ement'of    Hovt    Ave.,    from    Hewitt    Ave.    to    41st    St..    and 

■  rom    Hewitt    Ave!    to    32d    St.      The    paving    to    be    40    ft.    wide 
Ind   from    32d    to   41st,    3"    ft.    wide. 

I      +Senttle.    WnBh.— GEORGE      \.     BANDERET,    Seattle,    was 
I  awarded     contract    for    the    construction      or     the     Kirkland- 
Road,    at    $14,718. 
+  WII.I.1AM   MARTELL,    P    O.    Box    536,   Seattle,   was  award- 
Id   the  contract    for   the   construction   .if   the   Charles   Schaefer 

■  toad    at    $15,523. 

The  Elliott  Construction  Co.,  at  $S304,  was  low  bidder  for 
Waving  of  West    Mercer  St. 

I  +C.   L.    i.axk,    Seattle,   al    $44,930,    was    awarded    the   con- 
tract   for    the    construction    "f    the    C.    L.    Morris    road.      Other 

■  ids   were-    Sloan    Bros.,    $46,271      McDonald    &    Jones,    $48,961; 

■  leorge    A.    Bander. -t.    $47,596;    Washington    Paving   Co.,   $50,003, 
ind   Andrew    Peterson,   $6  I. .  62, 

|     +Seattl<-,  Wnxh.     The  contract   i  -  •'■  constructing  three  miles 

If  the  Pacific   Highway  leading   to  Carrellton   has  l n  award - 

-i    to   JEFFREY   &    BUFTON,    Portland,    Ore.   a(    $22,715. 

II  +Spc.kiine.   Wnsh. —  (Official)      The    following    bids    were    re- 
Helved  Apr.    I"   for  the  construction   .if   the   Palouse   Permanent 

■  llghwav    No.    12:    the    PACIFIC    BRIDGE    CO,    (142,000 

■  awarded    tract);    Spok'ane     Vsphall     Macadam    Paving    Co., 

■  165.600;     I  lin.].    an. I     Huhenthal,      $171,800;      ClKton     \m- 

■'o„     $116,5011;     Washington     Contracting      Co.,      $147,997     and 
■loonier    &     Hughes,    $135,000.      J.    W.    Strack    is    County    Engr. 
Oted    Apr.    2. 

I      HKzvllle,    WnBh. —  (Official) — Bids    will     be    received     bj     the 

trhnirman    of    the     Board    of    County     Commissioners,     until     10 
ll.ni..   Mai    I   I'n    the  construction  "f  7.5  miles  ..(  crushed 
■ond.      The  estimate. I   cost   is  $34,771.      F.    R,    llewett    is  Consult. 
Ilngr.      Noted      \|...    9. 

I     +T<nino.   WiinIi.— The   WASHINGTON    PAVING    CO.,    of   Ta- 
■onia.   Wash,   has   been   awarded    t intracl    [or   paving   the 

i.im       I.,  l     :il        37.MI5. 

I      Dalian.     Or<-. —  (Official)— Bids     will     he     - 
Bounty  Court    of  Polk   Count.i    until    1 '>  a.m..   Apr. 
fliK   and    delivering    rock    on    public    in    hwayi       Vhoul    900    v  .1 
-    i.      A.    B.    Robinson  Jr.    Is  County  Clk. 

I     I'oriinmi,  i>r.-.     id.  na  have  rd  sin- 

■Urine,    of    ii-      II.    el  from     the    city    limits    to    the 

Brawler,   <  i.iii      Thi  have  authorised   the  ex- 

eii.iiini  .-I        i  ' the    Brawley 

-d       Let  Ween       Sail        |Vll|,.  \\    ..      I  i  ml       I  Ii. 

in.        \v     !■•     i:... I    Is    In    charge    of    the    work 


(  .........    i 

lerk.    until 

■    .  ,  . 


■  Iir. —  (OfTlclal)— Bids  will  bi 

f.o     lb 

:.  Cully  is  City    Engr.     Note 


■ 
nt    of   a    number    •  • 


+  \m      Mi.-u. 


alif. — Contracts  for  street  irrlprbVement 
..  awarded:  For  constructing  3.5  miles  of 
county  road  between  Ramona  and  Mesa  Grande  to  DORAX  & 
REED,  at  $19,400.  For  improving  portions  of  Colonial  Ave.. 
Klauber  and  other  streets,  to  G.  R.  DALEY,  San  Diego,  at 
$19,789. 

Rotate  Claire,  «ue. —  (Official) — Bids  will  be  received  by 
the  Secretary  -  Treasurer,  until  noon,  May  6,  for  the  con- 
struction of  roads.     G.  C.  Anderson  is  Res.  Engr. 

Berlin,  Ont. —  (Official) — Bids  will  be  received  by  A.  H. 
Millar.  City  Clk..  until  5  p.m.,  Apr.  30  for  about  21,422  sq.yd. 
of  creosoted  wood  block  pavement.  Herbert  Johnston  is  City 
Engr. 

Jarvis,  Ont. —  (Official) — Bids  will  be  received  by  the  Reeve 
until  Apr.  2s  for  constructing  10,624  sq.yd.  of  tarvia  filled  or 
rocmac  macadam  road.      A.  M.  Jackson   is  Village   Engr. 

+  \\  ,-il.uol.  Ont. —  (Official) — The  contract  for  constructing 
sidewalks  has  been  awarded  to  SOMERVILLE  &  REID,  Well- 
and,   at  $S452.      C.    M.   Webber   is  Clk.      Noted  Apr.   9. 

IXDl'STRIAL  WORKS 
Proctor,    Vt The   Vermont    Marble    Co.    will    build    a    three- 
story    office    and    warehouse    building,    75x75    ft. 

Athol,  Mann. — The  Union  Twist  Co.  will  build  two  additions 
to  its  plant,  one  three  stories,  60x120  ft.,  and  the  other,  one 
story,  25x100  ft.,  Frost  &  Chamberlain,  Worcester,  Mass.,  are 
the    Archs. 

Boston,  Manx. — H.  L.  Oilman,  S  Congress  St.  is  preparing 
plans  for  ten  manufacturing  buildings  to  be  built  on  East 
First  St.  for  the  American  Building  Trust.  The  estimated 
cost  is  $300,000. 

Fit.lil.urg.  Mass. — The  Putnam  Machine  Co.  will  con- 
struct a  foundrv  and  office  building  at  Putnam  and  Broad 
Sts.  The  foundrv  will  be  of  brick  and  steel,  120x200  ft.  and 
the  office  building  50x100  ft.  French  &  Hubbard,  SS  Pearl 
St..    Boston,   are   the   Engrs. 

IMttstield.  Mass. — The  Eaton.  Crane  &  Tike  Co.  will  build 
a  three-story  addition  to  its  paper  mills)  42xlS0  ft. 

Pawtncket,  K.  I. —  Th.-  philips  Insulated  Wire  Co.  is  having 
plans  prepared  for  a  three-story  brick  factory.  110x200  ft., 
with  a  wing.  60x100  ft.  Jenkes  &  Ballon,  Grosvenor  Bldg., 
Providence,   are    the    Archs. 

Bridgeport,    Conn. — The    Electric   Cable    Mfg.    Co.    will    build 

a  three-story  addition  to  its  plant   to  cost  $25, 

Hartford,  Conn. — The  Nerrow  Machine  Co.,  28  Laurel  St., 
will  build  a  three-story  addition  to  its  shop,  to  contain  about 
6000    sq.ft.    of    floor    spa.  • 

+.\Ihany.  N.  V. —  (Official) — The  contract  for  foundation 
work,  excavation,  shoring,  underpinning,  etc.,  for  the  rein- 
forced   i crete    warehouse    for    Walker    &    Gibson,    has    been 

awarded  to  SPENCER  W.  STEWART".  119  State  St..  Albany. 
Russell  &  King.  Syracuse,  X.  Y..  are  the  Archs.  Ford.  Buck  & 
Sheldon,    Inc.,     Hartford,    Conn.,    are    Engrs.    in    Charge. 

New  ■»  ork.  V  V.-  (Borough  of  Brooklyn) — The  Franklin 
Brass  Foundrv  Co.,  102  Varick  St..  will  build  a  foundry,  100X 
100    feet. 

New  York,  \.  Y. —  (Borough  of  Manhattan)  —  'Official)  — 
Bids  will  be  received  by  the  President  of  the  Borough  until 
2  p.m..  Apr.  24,  for  constructing  a  refrigerating  plant  at 
Washington,  Vesey,  Fulton  and  West  sts.  Marcus  M.  Marks 
is   i'l.-s 

Axlmr>  Park.  V  .1.  The  National  Imprint  Co.,  Red  Bank, 
N.  .1.,  manufacturer  of  advertising  pencils,  will  build  a  fac- 
tory,   costing  $40,000. 

Hackennack.  N.J.  Charles  S  Merton  &  Co.,  810  Broadway, 
X.-u  fork,  x.  v.  "ill  build  a  factory  to  cost  $12,000  for  the 
manufacture  of  hats. 

High  Bridge,  \.  .1.  The  Taylor  Wharton  iron  &  steel  Co. 
will   build   a    plant,   to   Include  a    machine   shop,    300x400    ft.,   a 

foundry,    125x it,    a    blacksmith    shop,     110x300    ft.    and    a 

grinding    sin. p.    12n\  100    ft. 

Newark,  v  .1.  The  Balbach  Smelting  &  Refining  c>  will 
build  a  two-story  addition  to  Its  plant  on  the  Newark 
\i.  .Him.,  s,   36X  '■      ft   ami   one   80x1  10   ft. 

Chiirlerol.  IV1111.  The  Kevstone  Cut  Class  Co.  has  pur- 
chased a  Bite  and  will  const  imt  a  three-story  factory.  S. 
Mebs    is    Mgr, 

NcKeeanort,    ivnn.-    It    is    re]. .oi.-. 1    thai    Builders    Iron    ft 

si. -el  Co.,   Piavo  station,   is  planning   in  erect   ,1   plan!    foi    the 

in, 1 11 11  i.n  1 1 f  ii  .hi  and  steel  ia(  eria  I  .mil   rolling 

.mil    machinery.      T timated    cost    is   $280, 11.    Sellers 

Mi  ECee   1     Pri 

Philadelphia,  ivnn. — Sauer  .^  Hahn  vrchs.,  1112  chestnut 
si.,   are    preparing   plans   tor  a  ctory,    122x128   ft.,   toi 

!•'    &    1;,   Jacobs. 


IV. 1 


The  aiu  ...id  Silk  Co.  w  ill  ereel  a  mill 


Lindner,    f'nllf       1  1 

>r  pavlni  1 .1   tb.-  bualm 

+i.ii«    Inarelea,  Calif.     Th«  \*.      10 

■    '    '■■   '■     P     FORD  ,      1  '  "  T.    i.iih  Ange- 

+Th.-   conl  '■'■'    for   ii'  I""   i  1       Child      '  ■.    Foun- 

1  '  ...    1      u      u  HIT- 

IER,    1  1  I',   'nil.     liu  in  in.  »    III 


+  \\  iiniiiitti.il.  Del.— The  contract  tor  erei 
buildings    Including    shops,    furnaces,    etc,    toi    the    Harlan    ft 
Holllngsworth    Corporation,    he  to    the    F.    .\, 

HAYI3NH  S    CO.,    B4G   North    18th  St..   Philadelphia,   Penn. 

Baltimore,   Md.     The   City   Baking   Co.,    118   Smith    11  1 
St     b  two-story,  seml-flreprool 

a. billion      to     Its     pi  It.      fO     COSt      $100,000         John 

..re.    M.I  .    Is   the    Arch 

4>Soath    Bart \  11.     1;     K     8TEDAJRT   .^    SON,   South 

i,.n.    \  .1  .    have    been     .«  irded    b    oontracl    bj     Hodges    .v     Di 
Jarnette,    1."'    the     construction     of    a     two-etory    warel 

HOOT    will    be    built     10(1    concrete     hols.- 

stalls,  th.,  floor  above  being   devoted  to  offices  and  sail 

F, 

Lexington,   \.  i  .     n    Ii    reported   that    thi  Cotton 

Mill  n  m  he  ■ 

\\  nil ,..-.-.     \.    C.      The    Camp     Lumber     Co      will     build 

mill  ha\  iiu    a   .I  ui  form- 
erly  oci  1 1    I-     'I"-    NOI  folk     I  -ni.il.. 
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Beswmer,  AIn. — The  Superior  Foundry  Co.,  recently  in- 
corporated with  a  capital  of  $40,000,  will  erect  a  $60,000  plant 
for  the  manufacture  of  soil  pipe. 

.\eiv  Orleans,  La. — The  warehouses  of  the  Louisana  Ry.  & 
Navigation  Co..  which  were  destroyed  by  fire,  will  be  rebuilt. 
The  estimated   cost   is   $25,000. 

Chattanooga,  Tenn. — The  Cincinnati.  New  Orleans  &  Texas 
Pacific  Ry  will  construct  a  car  manufacturing  plant,  to  cost 
a'nout    $100,000. 

Memphis.  Tenn. — The  Kelsey  Wheel  Co.  will  build  an  ad- 
dition to  its  plant  to  cost  about  $50,000. 

Lebanon,  Ky.-W.  R.  Johnson,  owner  of  the  Lebanon 
Steam  Laundry,   will  build  an  addition  to  cost  about  $10,000. 

Lexingtcn,  Ky. — The  Land  Tobacco  Redrying  &  Storage 
Co.,  South  Spring*  St..  will  build  a  one-story  brick  and  steel  re- 
drving   addition    to   its   plant    to   cost   $50,000. 

'The  Union  Redrying  Co.  will  build  a  reinforced  con- 
crete redrying  plant  on  Anglina  Ave.  to  cost  about  $60,000. 

Louisville,  Ky. — J.  Schwarzwalder  &  Sons  will  construct  a 
cooperage  plant   to  cost  about  $30,000. 

Lima,  Ohio — The  Oramm-Bernstein  Co.,  manufacturer  of 
motor  trucks,  will  construct  a  reinforced  concrete  building. 
4SxllO    ft.      B.   A.   Gramm   is  Vice-Pres.   and   Gen.   Mgr. 

Hammond,  Ind.— A.  C.  Koch  &  Son,  Archs.,  Railway  Ex- 
change Elder.,  Milwaukee.  Wis.,  are  preparing  plans  for  a  pne- 
storv  reinforced  concrete  warehouse,  80x260  ft.  for  Chopin  &: 
Co.  "The  estimated  cost  is  $25,000. 

Chicago,  111. — The  International  Roofing  Co..  5301  South 
Western  Ave.,  will  construct  a  one-story  brick  factory,  to  cost 

about   $14,000.  , , 

The  S.  A.  Maxwell  Co..  729  South  Wabash  St..  will  build  a 
Bve-story  factory,  to  cost  about  $200,000.  Charles  E.  Max- 
well  is  Mgr. 

Decatnr.  III. — The  Decatur  Mfg.  Co..  manufacturer  of  fenc- 
ing, will  build  a  three-story  factory,  107x220  ft.,  to  cost 
$17,000. 

East  St.  Louis— The  General  Chemical  Co.  plans  to  build 
several  new  buildings.  The  company  will  also  build  an  ad- 
dition to  its  sulphate  of  aluminum  factory. 

Milwaukee,  Wis.-  The  J.  Massino  Mfg.  Co.,  740  Third  St., 
will  build  a  three-story  factory,   30x106  ft. 

Logeman  Bros..  Burleigh  and  32d  Sts.  will  build  a  one- 
story  machine   shop,   50x200  ft.   to  cost  $10,000. 

Sheffield.  >!«.. —  The  Chicago,  Milwaukee  &  St.  Paul  Ry.  will 
erect  a  $l,0OWCl00  grain  elevator  adjoining  its  present  ele- 
vator. 

+r>allas.    Tex. — The    Continental    Gin    Co.    has    awarded    the 
I    contract    for    the    construction    of    the    gin    and    man- 
ufacturing   plant     to     BUCHANAN     &     GILDER.     Dallas.       The 
estimated    cost    is    {300,000.      The    Suffern    &    Son    Engineering 
Co.,    New    York.    X.    v..    are   the   Archs. 

Tavlor.  Tex. — The  Planters  Oil  Co.,  Hearne.  Tex.,  will  erect 
a  cotton  seed  oil  mill  at  Taylor-,  to  cost  $100,000.  P.  S.  Gro- 
gan,   Houston,    is    Pres. 

Everett.  Huh.  it  is  reported  that  the  '".teat  Northern  Ry. 
will   build  a   ti.-   Factory  and   preserving   plant.     The  plant   will 

i    -'">. ft.    Of   ties    per   day.    Louis   W.   Hill 

is  Chn.   of  the    Boai  'I 

Senttle,  Wash. — Stephen   .<.-   Stephen,  New   York.   Block,   have 

ileted    plani     foi    i ncrete   ."mi    brick    addition 

to  the   fat  tor:    of  the   Broderick  &   Bascom  Rope  Co.     It  will  be 
built  on  South  Seattle  St.  at  an  estimated  cost  of  $50,000. 

+Th.    contract    foi    building    tin-  addition  to  the  laundry  of 

ti,.-   Suppls    '•  C Harvard    Ave.   bus   I n   awarded 

-    CONSTRUCTION    CO       Lowman    Bldg.,    at    about 

+Tb<-  contract   r."   constructing   thi  I  ictory  on 

Vine   Sts.    for    Richard    Ktnnear   .110    Burke 

Bldg.,   bus   been   awarded    t,,   n:.\   s.    HARDING,   227    mth  Ave. 

The  building   will  be  of  reinforced   concrete  and   is  estimated 

to  cost  $10,000. 

Bend,    Ore.     Thi      I  itei      L,Igh1     &     Power    Co.     will 

build  I       II       "I     'I    tons.      The 

estimated  cost  is  $12 

Portland.  Ore,     Thi    Doernbeckei    Mfg    Co  fled  to 

JAMBS    I'.   TAYLOR.    106    Maclay    Bldg.,   th<     contract    for   the 

slx-st.  building,    t"    .-..st    $70. raco      rger    6 

Smith,  Board   ..f  Tradi  tared  thi    plans. 

Berkeley,  Calif.     The  (fg.  Co     NIIbb,    Mich.,   will 

n     on    Dwlght   Way. 
The   ,  ,,  tal  store  fi  onts.      W.    P     Fan 

I.UI   I,.  III. 

i  meryvllle,    .  ,, 1 1 1  York.   N.   Y..    will 

of    pii     plati    .    to 

i. o«     Ingelea,    '  allf.     Ii  lal)     'i  hi      Pai  Iflc     Ornn il 

i,,,,,  ■•  i  ,  v.  ill  build  u  i  hop  !••  have  an 

i     i 

or.. tin.-.  <  niir.     The  ' 

William 

",.„      III.,'...      •    Milt.  II         '■  I 

;,l     ml         I'M  til. 

Ran     Diego.    <  i  llf. 

-„,,    i  ,,....  lai ...   i  niir.     ■  i-f.  i.  i.   Bro 

i 

■ 
iinory. 


Guelph,    Ont. — The    Elyria    Iron    &    Steel    Co.,    Elyria,    Ohio, 
will  erect  a  plant  at  Guelph,   to  cost  about   $50,000. 


11  be  received  about  May  1  for  the 
for  the  Aetna  Biscuit  Factory,  24, 
yer,   407   Guy   St.,    is  the  Arch. 

Win-Upeg,    Man. — The    Northern    Knitting    Co.    will    build   a 
factory    at  Austina  and  Selkirk  Aves.  to  cost  about  $18,000. 


Montreal,  Que. — Bids  Vv 
construction  of  a  factory 
Delormier  Ave.  Joseph   Sa 


FEDERAL   GOVERNMENT  WORK 

Repairing  Vessel — Portland,  Maine — Bids  were  received 
Mar.  27,  by  the  Lighthouse  Inspector,  First  District,  Portland, 
Maine,  for  docking  and  repairing  the  Lighthouse  tender  "Ziz- 
ania"  as  follows:  Portland  Shipbuilding  Co.,  South  Portland. 
Maine,  $1207,  Boston  Navy  Tard,  Boston,  Mass.,  $1515,  Bertel- 
sen  &  Petersen  Engineering  Co.,  East  Boston,  Mass..  $1665; 
R.  T.  Green  Co.,  Chelsea.  Mass..  $1609:  The  Lockwood  Mfg.  Co., 
East  Boston,  Mass.,  $1740;  Portsmouth  Navy  Yard,  Ports- 
mouth,   N.   H.,    $1751.      Noted    Mar.    26. 

Repairing    Tender — Portland.    Maine — Bids     were     received 

Mar.  27,  by  the  Lighthouse  Inspector.  Portland,  Maine,  for 
docking  and  repairing  the  tender  "Hibiscus"  as  follows:  R. 
T.  Green  -  Co.,  Chelsea,  Mass.,  $1769,  Bertelsen  &  Petersen 
Engineering  Co..  East  Boston.  Mass.,  $1805;  The  Lockwood 
Mfg.  Co.,  East  Boston.  Mass..  $200S;  Portland  Shipbuilding  Co., 
South  Portland,  Maine.  $2093;  The  Portland  Co.,  Portland, 
Maine.  $2247,  Portsmouth  Navv  Yard,  Portsmouth,  N.  H., 
$2419;  Boston  Navv  Yard,  Boston,  Mass.,  $2420.  Noted 
Mar.   26. 

Dredging — Boston,  Mass. — Bids  will  be  received  until  11 
a.m.,  May  9,  bv  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  dredging  at  the 
Navy  Yard,   Boston,   Mass. 

Eleetrie  Traveling  Crane — Boston,  Mass. — Bids  will  be  re- 
ceived until  11  a.m.,  Mav  2,  bv  H.  R.  Stanford,  Chief,  Bureau 
of  Yards  and  Docks,  Navv  Dept.,  Washington,  D.  C,  for  fur- 
nishing and  installing  a  three-motor,  20-ton,  electric  travel- 
ing crane   at   the   Navy   Yard,    Boston,    Mass. 

Change  of  Salt  Water  Suction  Line — Newport.  R.  I. — Bids 
were  received  Apr.  11,  bv  H.  R.  Stanford,  Chief,  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington.  D.  C,  for  chang- 
ing salt  water  suction  line,  including  deepening  of  screen  pit 
and  suction  well,  at  the  Naval  Training  Station.  Newport,  R. 
I.,  John  W.  Danforth,  Co.,  72  Ellicott  St..  Buffalo.  N.  Y..  $-1673, 
The  Conger  Duncan  Construction  Co.,  17  Battery  Place,  New 
York,    $2756.     Noted    Mar.   19. 

♦  Eleetrie    Distributing    System — Newport,    R.    I. — The    con-  ! 

tract  for  installing  the  electric  distributing  system  at  the 
U.  S.  Naval  Training  Station,  li.is  been  awarded  to  the 
WHITEHALL  ELECTRIC  CO.,  Westerly,  R.  I.,  at  $6715. 
Noted  Mar.  26. 

+  Pier — Buffalo,  N.  Y. — The  contract  for  constructing  a 
timber  nib.  concrete  guide  pier,  Bluck  Rock  Lock,  Buffalo, 
has  been  awarded  to  the  GREAT  LAKES  DREDGE  &  DOCK 
CO.,    1  1  (III    Morgan    Bldg.,    Buffalo,    at    $22K,73S.      Noted    Apr.    16. 

Steamer  Repairs — Fort  Slocum.  N.  Y.  —  Bids  will  be  rai  | 
ceived  until  9:30  a.m..  Apr.  30.  by  Capt.  F.  E.  Smith.  Corps 
Engrs.,  U.  S.  A.,  for  repairing  the  V.  S.  steamer  "General  i 
Barry."    Fort    Slocum,    N.    Y. 

•  Dredging — New  York,  N.  Y. — Bids  will  be  received  until 
noon.  May  is,  by  Col.  W.  M.  Clack,  Corps  Engrs.,  U.  S.  Af  ] 
Army     Bldg.,    for    dredging    in    the    Hudson    River. 

+r>redging — Trenton.  N.  J. — The  contract  for  dredging  In 
the  Delaware  lliver  a(  Trenton,  X  J.,  has  been  awarded  to 
EUGENE  BREYMANN,  Toledo,  Ohio  at  $197,150.  Note" 
Apr.  9. 

Groynes    for    i.IuI.Hio.in. — Philadelphia,     Penn.-    Bids 

be    received    until    Apr.    28,    by    the    Lighthouse    Inspect. 

additional     groynes    at     Ci Henelopen     Lighthouse,     Deu] 

we  i  >-. 

+Motor  Generator  Sets     Philadelphia,  Penn.— The  contlfl 

f,,r  delivering  motoi  generator  s.-is  at  the  Philadelphia  \'.-n 
Y.-n-.l  bus  been  awarded  to  the  RIDGEWA'S  DYNAMO  &  K> 
GUNE  CO.,    Kui.-.  v,  i  Noted    Lpr.   1 6. 

+s<eiim    Heat    Distributing    System      Philadelphia,    1 

Xhe  •  "ut  i  act  for  I  he  undei  e  i  ound  dli  ti  Ihutlng  bj  stem 
Philadelphia  Navj  Fard,  hae  been  awarded  to  the  \i:\\ 
CONTRACTING  &  ENGINEERING  CO.,  Newport  Neil 
at  $12,298.     Noted   Feb.   12. 

Steel      Maneuver      II. .at      Hulls.      I£n|rlnes,      Etc.—  1  'I  I  t  si. in 

P   IIM       Bids    were     rei     Ived      \.pr.     I,     by    l.i  -Col.     Pi  am  Ii 

,    i 1 1 1 1 1       and    delivering    steel    mai '  • 

ti  ,    for   Dams   Nob,    1,   7.   9   and   28,   Ohio   Rii 
,  i    poui    steel    maneuvei     be  1 1    hulls    «  Kb    ■ 
plete;    <  lo    t  iur   mam  uver   boat    englnei     i  nd    boilers,   eto, 

light    planl  i,  c Ii  to;   (c)   foui    -  ti  am  capsta 

four  hand  en  p  I         Is  and  chocks  and    14  si 

i       den-Id       Ii  te,  n  nd    i  !     pud    -  .i     i  I.  Snf 

Phil  "i-  Iphl  i.   Penn  ,  (b) 

Co.,     B lo,     N      V       (10     $9480;     (.1)     $2R- 

.     v..   (b)   $1 
nrk,      h)    $10.1    0     • 
i  ■  [Inn.,    (1>)       i     ■••■■<      tmi  rli  in    ij 

.  .,      f  ..,      ,.,     i        ,.i 
■    .    oi     low    Vork,  Pltl    i I    I      II  i 

'■ I) 

M  ' 

(C) 

ireaae palm      B  il Md       Bid      v  111    - 

HI  2  It  liispoclor,    Unit  linm  •      VI0« 

i 

ii.iii.iimu.    ti.       i  Depot      ii  i 

„  m    |„  until    11    ii  m  .     Mn  j      I  •.    I.       ti"-    i  'mi    '  i  '"  ' I "/: 

i  '■       I trui  iiull.l- 

I 
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Post  Office — Rocky  Mount,  N.  C. — Bids  will  be  received 
]  until  3  p.m.,  May  29,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury,  Washington,  D.  C,  for  the  construction  complete 
(including  mechanical  equipment,  lighting  fixtures  and  ap- 
proaches) of  the  U.  S.  post  office  at  Rocky  Mount,  N.  C.  The 
building  is  two  stories  and  basement,  ground  area.  4700  sq.ft., 
first   floor  fireproof,  stone  and   brick   facing,   composition   roof. 

Post  Office — Tarboro,  N.  C. — Bids  were  received  Apr.  15, 
by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  O,  for  the  construction  complete  (including  me- 
chanical equipment,  lighting  fixtures  and  approaches)  of  the 
U.  S.  post  office  at  Tarboro,  N.  C,  as  follows:  J.  S.  Rogers 
Co.,  Moorestown.  N.  J.,  (a)  limestone  (b)  sandstone  (a) 
J69,868,  (b)  $61,86S,  The  Frazier  Evans  Construction  Co., 
Philadelphia,  Penn.,  (a)  551,613,  (b)  $53,929,  J.  L.  Crouse, 
Greensboro,  N.  C,  (a)  $53,057,  (b)  $54,500,  Daniel  T.  Mc- 
Carthy, Philadelphia,  Penn.,  (a)  $50,978,  (b)  $51,97S;  The 
Newport  Contracting  &  Engineering  Co.,  Newport  News,  Va., 
(a)  $55,579;  (b)  $58,579:  The  Westchester  Engineering  Co., 
New  York,  (a)  $52,972,  (h)  $58,972;  W.  J.  Brent  Construction 
Co.,  Norfolk,  Va.,  (a)  $54,234,  (b)  $55,734;  R.  P.  Farnsworth  & 
Co.,  Owenshoro,  Kv.,  (a)  $49,238,  (b)  $51,238.  J.  F.  Jenkins  & 
Co.,   Ocala,    Fla.,    (a)    $57,200,    (b)    $59,900.      Noted   Mar.   19. 

+Drci!it:iiK — Charleston,  S.  C. — Bids  will  be  received  until 
noon,  May  13,  by  Maj.  G.  P.  Howell.  Corps  Engrs.,  U.  S.  A., 
Charleston,  for  dredging  in  the  Waccamaw  River,  North 
Carolina  and  South  Carolina. 

+Post  Office — Bainbridge.  Ga. — Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post  office  at  Bainbridge,  Ga., 
'to  H.  S.  RICHARDSON,  Richmond,  Va.,  at  $46,543.  Noted 
I  Apr.    9. 

+Post  Office — Cartersville.  Ga. — Oscar  Wenderoth,  Superv. 
lArch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post  office  at  Cartersville  to 
'TOHN    W.    EMERY,     Philadelphia,     Penn.,     at    $42,574.       Noted 


Vp 


9. 


Pout    Office — Mobile,    Ala. — Bids    were    received    as    follows, 

Apr.    16,    by   Oscar  Wenderoth,    Superv.    Arch.,    Treasury    Dept., 

Washington,    D.    C„    for    the    construction    of    a    post    office    at 

Viobile,     (a)    limestone;     (b)     sandstone,     (c)    various    kinds    of 

narble.      John    W.    Emerv.    Philadelphia,    Penn.,     (a)    $207,629; 

b>   8218,900;   (c)   $274,890;   $272,000.   $268,000.  $249,500.     William 

-1.   Maxwell,   Bangor,   Me.,    (a)    $21S,451;    (c)    $260,600.      A.    E.   & 

V.  I,.    J'ennock.   Philadelphia.   Penn..    (a)    $224,600;    (b)    $233,200; 

i      j:i:i,900;   $268,300,    $262,800.      wise   Granite    &   Construction 

Co.,    Richmond,    Va.,     (a)    $226,300:    (b)    $235,300;     (c)    $283,000, 

11313.000,    $267,300.      Norcross    Bros,    Co.,    Worcester.    Mass.,    (a) 

1:    (h)  $237,147;    (c)   $266,945;  $277,297.     Norman  Ker  Co.. 

k'ew    York,    (a)    $231,700;    (b)    $237,700;    (c)    $285,700;    $275,700. 

yjeorge    A.    Fuller    Co.,    Washington,    D.    C,     (a)    $235,800;     (c) 

">,    $283,000;    $281,000.      Interstate    Construction    Co.,   New 

■  fork,      (a)     $246,500;     (c)     $307,650,     8297.550,     $291,900.       Noted 
War.   19. 

I      +IIonthou«e—  Fort    St.    Philip.     La. — The    contract    for     the 
lionstrui'tmn    i  r   a    boathouse   at    Fort   St.    Philip,   La.,    has    been 
iwarded    to   LESTER    1'.    ALEXANDER,    New    Orleans,    La.,    at 
11651. 

Doric* — New  Orleans.  La.— Bids  will  be  received  until  2 
[).m.,  .Apr.  29,  by  the  Lighthouse  Inspector,  New  Orleans,  for 
tarnishing   two   20-ft.    power   dories. 

Light    Fixture* — New    Orleans.    La. — Bids    will    be    received 
iintil    ;:    p.m.,     .May     14,     by     Oscar     Wenderoth,     Superv.     Arch.. 
Preasury    Dept.,  Washington,   I  >.  C,  for  furnishing  and  instati- 
ng   lighting    fixtures   at    the    1 '.    S.    post    "Ho-.;   and    courthouse 
H.t  New   <  irleans. 

Pout    Office — Pulaski.     Tenn.  —  Rids     will    be     received     until 
I    p.m.,    May    27,    by   Oscar   Wenderoth,    Superv.    Arch..    Tin   is- 
-       Dept.,    "  :ton.   1  >.   C,   for  tin'  construction    (including 

nechanical     equipment,     interior     lighting     fixtures     and     ap- 
proaches)   of   a    one-story    and    basemenl     Btone,    brick    faced 
!     of  3700  sq.ft.,   ground  area,  nonflreproof  construction, 
ni  and   < tposl  I  ion   roof, 

•Towboat — Nashville,    Tenn. — Bids    wilt    be    r lived    until 

.   Juno    1.    by    Maj     li      Bui  .    Corps    Knurs..    I',    s     A., 

lor  building  a  steel-hull  stern-wheel  towboat. 

I     Pont    Office — Canton,    Ohio — Bids    will    be    received    until    3 
l.m..   May   2*.   by  oscar   Wenderoth,   Superv.    Arch  ,   Treasury 

"   ■■  i  nt  Ion.     I  i.     I  '  .     lor    III.      .   ■  Odeling,    etc.. 

i'.   S.   post  office   ai    Canton,    (Ohio.      The    work-    coi 

lated    Is    I  lie    const  noli |  om       torj  at    ex- 

'ii    li i     i  pproxlma  I  elj     I  3S0    sq.ft. 

R      Superstructure   on    Breakwater      Detroit,     Mich 

Ueccivcd  Apr.    I  I.  by   f.i.   Col.    Ma  ion    VI     Patrli 

,  '.    S.    A.,    for    placing    rubble    superstructure    on    breakwi 

t    a  ml    Riddle    I'nint.     VIni  ■      i      ind,    as    fol- 
lows:     Willnm    J      Me  i    her   .*:•    Co ,    Ba      Cll        Mich., 
J  in.  T.   I..   I  lurocher,  Sault   SI.-.    M 

&    I  lock   i  'o.,   Chicago,    ill,   $1.60       Noted    Mar.    1 2. 

I       Hull. ling* — Fort    Riley,     Kan.       Bids     Will     be     PI I     until 

•II  .•i.in.   May   1  I,   by  ('apt.  John    i 

■  instrr.         ,  ;.,     IT.     S.     A,,     for    COI  nil: 

■hop  and    post    laundry. 

I      l.iinihrr  -I'.'i     Riley,     Kan       Bids      '.ill     be     received     until 

■  pr.    21.    by    ('apt.    John    .1 

Hny,     Kan.,     for     furnishing    25. ""0     II.     II lug    a,,d     5" 

■ 

I     Pipe  Fitting;*     I'.    '    i    |,  Ri,]s  W|il  he  received  un- 

I    2    p.m..    An  r.    Rynn,    I 

Wkn.,     oil"     I'll      hand     cm, I      "."lion      I-,,,       l,,,i|.  hand 

■  ■'    air 
16   i.oiii  enhelmi iralvi 

I      .1".      and      gOO      I 

f|      Irrigation      I  .",  well,     s       '  ■  Delved 

pi  -.    I'V    the    I  dr       l  i     mation    Service,    ,\,  wi  II 

1  I..-   North   i  lannl    •  nd    i  i 

■  lbs    of    i.iei  .la    |n  with    the    Relie    Pourcho    irri- 
gation   project,    hh    follows;    Owon    Construction    I '.. ,    Di 


Colo.,  $29,71S  (lowest  bidder);  James  O'Conner.  $29,743;  J. 
Fred  Roberts,  $39,635:  Ransom  &  Cook,  $34,284;  Owen  L.  Mor- 
rill,   $37,669;   Lorens   Bros.,   $35,247.     Noted  Mar.   26. 

•Post  Office — Casper,  Wyo.— Bids  will  be  received  until  3 
p.m..  May  29,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (in- 
cluding mechanical  equipment,  interior  lighting  fixtures  and 
approaches)  of  the  U.  S.  post  office  at  Casper,  Wyo.  It  will 
be  one  story  and  basement  and  mezzanine;  fiist  floor  fire- 
proof,  stone   and  brick   facing,   tin   roof.     Noted   Mar.   19. 

•Earthwork  and  Structures — Malta,  Mont. — Bids  will  be 
received  until  2  p.m..  May  20,  by  the  U.  S.  Reclamation  Ser- 
vice, Malta.  Mont.,  for  earthwork  and  structures  on  the  sec- 
ond   unit    of   the    Vandalia    South   Canal,    involving    about    145,- 

000  cu.yd.  of  excavation,  300  cu.yd.  of  reinforced  concrete,  the 
placing  of  18,000  lb.  of  steel  reinforcement  and  the  placing 
m  wooden  structures  of  about  135,000  ft.  b.m.  of  lumber. 
The  work  is  situated  on  the  south  side  of  Milk  River  in  the 
vicinity  of  Glasgow  and  Nashua,  Mont.  Morris  Bien  is  Act- 
ing  Dir. 

*  +E»rthwork  an«'  Tunnel— St.  Ignatius,  Mont.— The  con- 
tract for  constructing  earthwork  and  tunnel,  Pablo  canals  31 
£!?, '".*„  irrigation  project.  Mont.,  has  been  awarded  to 
NELSON   RICH,    Prosser.    Wash.,    at    $13,950.      Noted    Apr.    2. 

Piles — St.  Louis,  Mo. — Bids  will  be  received  until  11  a.m., 
May  6  by  Col.  C.  McD.  Townsend,  Corps  Engrs.,  U.  S.  A.,  for 
furnishing    piles. 

stone  anil  Spalls — St.  Louis,  Mo. — Bids  will  be  received  un- 
til 11  a.m.,  May  6.  by  Col.  C.  McD.  Townsend,  Corps  Engrs., 
U.  S.  A.,  for  furnishing  stone  and  spalls. 

.  fPoS,*  °ffice — Clarksville.  Tex.— Oscar  Wrenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C.  has  awarded  con- 
tiact  for  the  construction  of  a  post  office  at  Clarksville  to 
GEORGE  A.  SHALL,  Seneca,  Kan.,  at  $41,956.     Noted  Apr.  9. 

+  Buililing — Fort  Bliss,  Tex. — The  contract  for  the  con- 
struction of  a  bakery,  mess  building  and  stable  at  Fort  Bliss, 
Tex.,  has  been  awarded  to  MAYFIELD  &  SHAW.  El  Paso, 
Tex.,  at  $51,986.     Noted  Feb.  5. 

•  Cement — Denver,  Colo. — Bids  will  be  received  until  10 
a.m.,  May  4,  by  A.  P.  Davis,  Ch.  Engr.,  TJ.  S.  Reclamation 
Service,  Denver,  Colo.,  for  furnishing  146,000  bbl.  of  Portland 
cement,  fob.  cars  at  the   works  of  the  bidder. 

Building — Santa  F§  N.  M. — Bids  were  received  Apr.  13,  by 
Cato  Sells.  Comr.  of  Indian  Affairs.  Washington,  D.  C,  for 
an  addition  to  girls'  brick  dormitory  at  the  Santa  F#  Indian 
school,  as  follows:  A.  Windsor,  Santa  Ff,  N.  M.,  $17,132.  Carlo 
Dlgneo,  Santa  Fe.  N.  M..  $17,711;  August  Reingard.  Santa  F#, 
N.  M.,  $17,445;  W.  D.  Lovell.  Minneapolis.  Minn..  $16,S50'  J 
M.  Merrilles  &  Co..  South  Berkeley.  Calif.,  $21,731;  J  A  Har- 
lan &  Sons.  Albuquerque,   N.   M.,   $16,22S.     Noted   Mar.   19. 

*  R,eJ£1\iri,"fr  rr>'iser— Bremerton,  Wash.— An  appropriation 
ot  8160,000  has  been  made  for  repairs  to  the  armored  cruiser 
Pittsburgh  New  boilers  will  be  installed,  and  a  complete 
6-in.   and   3-m.    gun   battery   to    replace   the   present    batteries. 

Electrical  Apparatus — Okanogan.  Wash. — Bids  will  be  re- 
ceived until  2  p.m.,  May  11,  by  O.  H.  Ensign.  Chief  Electrical 
Engr.,  U.  S.  Reclamation  Service.  Los  Angeles,  Calif.,  for 
furnishing  electrical  apparatus  for  the  Okanogan  project. 
Wash. 

+  itui  i.i  i  mi  Wnll — Portland.  Ore. — The  contract  for  con- 
structing retaining  wall,  making  fill  and  placing  riprap  at 
Tongue  Point  Light  House  Depot,  has  been  awarded  to  the 
STEBINGER  ENGINEERING  CO.,  Portland,  Ore.,  at  $7204. 
Noted    Apr.    2. 

Boilers,    Oil    Burners,    Etc. — Mare    Island,    Calif.— Bids    will 

', eive.i    until    u    a.m..    May    23.    by   H.    R.    Stanford,    Chief, 

Bureau  of  Yards  and  Mocks.  Navy  Dept..  Washington.  D.  C, 
tor  furnishing  and  installing  boilers,  oil  burners,  piping,  etc., 
in  the  heating  plant  at  the  naval  hospital,  1.  S.  Navy  Yard, 
Mare  Island,  Calif. 

Heating?       Plant — Boilers      and      Accessories — Mare      Island. 

Bids    will    be   received    until    11   a.m..    May    23.    by    II.    ft. 

Stanford,    chief.    Bureau    of    Yards    and    nocks.    Navy    Dept, 

Washington.  I ).  C„  for  furnishing  and  installing  boilers,  oil 
burners,  piping,  etc.,  in  the  heating  plant  at  the  Naval  Hospi- 
tal.   CJ.   s.    Navy    Sard,    Mare    Cslai  A,    Call! 

foal.    I il.cr.    Gasoline,    Etc. — San    Francisco.    Calif 

will    be    received    until    2    p.m..    May    15.    hy    the    Lighthouse    In- 
spector.  San    Francisco,    Calif.,    for   furnishing   bituminous 
lumber,    gasoline    and    distillate. 

•Dredge-   San   Francisco,  Calif. — r.ids  will   be   receive, i   un- 
til    'I     am.    June     18,    by    l.t.    Col.    Thomas    II      Ri 
'Hinting    the    steel    sea-going    hydraulic    hopper    dredge    "San 

1  'a  lil,,   " 

<  ..-(-iron  \\  „t,  r  pip.-  nii.i  Fittings,  Valves.  Etc.  Panama 
-    Bids  "  ill  be  i  ecelved  until  10  30  a.m.,   Api  I.  P.  i 

,  TJ.  S.   A  .    for  furntshln 

"I   liftings,   valves,   nails,   wat,.    ,-,,    bis.   ,-t, 

•Structural    Steel    work     Panama — Bids    will 

until     10:30    a   in..    May    12. 

is  I  steel  work  required  tor 
decking  ot  Bectlona  of  •  ,n  for  the  Balboa  Ter- 
minal    i lor  further    Information    see    advertlsi 

under     i  i       Lei  " 

Steel    'ore i     m  „iii    be    ri 

until    noon.    May    tv.    I.,     ,',,1     s     \v      1; 
S.  A.,  Vew    York,  for  fui  . 

Philippine     Islands. 


Contractors  Wis      \   Mil  prepared  with   the  sanction  ot  the 

Public      Sel  Vlci 

Hug    that    the    Commission    be 

lines     In      the 

m   the  w  hole 

of   his   cont, a. i       The    fin    also  use    that    Hie 

Commission  could  i  omnetl- 

tlve   bidding     (he    formei    limit  00      This    bill    was 

I      Maj".      v 
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Fire  Apparatus — Nashua,  N.  H. — The  citizens  have  voted 
to  spend  $10,000  for  a  motor  file  truck  and  ambulance. 
George   P.    Winn    is    City    Engr. 

Lead — Boston,  Mass. — Bids  will  be  received  until  Apr.  24 
by  the  Supply  Department  for  115  tons  of  lead.  D.  Frank 
Doherty  is  Supt. 

Pier — Boston,  Mass. — The  Port  Directors  have  completed 
plans  for  the  pier  to  be  constructed  on  the  old  Eastern  R.R. 
property  at  East  Boston.  Estimated  cost,  $1,000,000.  The 
plans  call  for  a  pier,  about  1000x175  ft.,  of  creosoted  pine 
piles,    with  a    concrete   floor. 

Drydock — Boston,  Mass. — Bids  will  be  asked  soon  by  the 
Port  Directors  for  the  construction  of  the  proposed  drydock 
at  South  Boston.  Alternate  bids  will  be  asked  on  granite 
and  concrete  construction.  Frank  W.  Hodgdon,  Boston,  is 
Ch.    Engr. 

Dredging — Boston,  Mass. — Bids  will  be  received  until  Apr. 
28,  by  tne  State  Harbor  and  Land  Commissioners  for  dredg- 
ing as  follows:  Manchester  Harbor,  about  6S.000  cu.yd.;  Bass 
River,  28,000  cu.yd.;  Rock  Harbor,  14,000  cu.yd.;  Deacons 
Pond  Hauor,  5000  cu.yd.;  also  for  concrete  walls  and  other 
repairs  to  jetties  and  a  timber  bulkhead  about  240  ft.  long 
with  about  30  tons  of  riprap  protection.  William  F.  Wil- 
liams,   State   House,    Boston,   is    Ch.   Engr. 

Comfort  Station — Bridgeport,  Conn. — The  Board  of  Con- 
tract and  Supplv  is  receiving  bids  for  a  comfort  station  to 
be  built   at   Beardsley   Park.    "Alfred   H.   Terry  is  City  Engr. 

Barge  Canal  Terminals — Albany,  N.  Y. — Governor  Glynn 
has  signed  the  bill  providing  for  the  reappropriation  of  $11,- 
696,500    for    the    construction    of    barge    canal    terminals. 

Stone  Work — Albany,  N.  Y. — The  following  bids  were  re- 
ceived by  the  Trustees  of  Public  Buildings,  Capitol,  Albany, 
X.  Y..  Apr.  16,  for  the  completion  of  the  stone  work  of  west- 
ern staircase,  fourth-story  corridor  openings  and  fifth-story 
loggia  of  the  state  capitol:  Conners  Bros.  Co.,  Kingsbridge 
Rd.,  Borough  of  The  Bronx,  New  York,  $18,500;  Callanan  & 
Prescott,  Albany,  $19,975;  E.  Scanlon  &  Co.,  New  York,  $21,- 
500:  Conrad  Arnold,  Syracuse,  N.  Y.,  $24,000;  P.  J.  Carlin  Co., 
New    York,    S27._hi>. 

Subway — New  York,  N.  Y. — Bids  will  be  received  until 
May  22,  by  the  Public  Service  Commission,  154  Nassau  St., 
Borough  of  Manhattan,  for  subway  construction.  Travis  H. 
Whitney    is    Secy. 

Patrol  Wagons,  Motor  Truck — New  York,  N.  Y. —  (Borough 
of  Manhattan  i  —  (Official) — Bids  will  be  received  until  10  a.m.. 

Apr.  3".   by  A     W Is,    police  Comr.,  240  Center  St.,  Borough  of 

Manhattan,  for  three  motor  patrol  wagons  and  one  motor 
truck. 

Extending  Pier — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan;—  i  Official ) — Bids  will  be  received  until  noon,  May  1,  by 
l:  A.  c.  Smith,  Comr.  of  Docks,  Dept.  of  Docks  and  Ferries, 
Pier  A,  foot  of  Battery  Place,  North  River,  Borough  of  Man- 
hattan, tor  extending  Pier  35,  near  the  foot  of  Spring  St., 
-North    River,    Borough    of    Manhattan,    and    depositing    riprap 

Retaining     Null*.     Etc. — New     York.     N     Y. —  (Borough     of 
Brooklyn)  —  (Official) — Bids     will    be     received     until     11     a.m., 
Apr.    27.    by    C.    B.   .1.    Snyder,    Supt.    of   School   Bldgs..    Dept.   of 
iion.   59th   St.   and    Park    Ave.,    Borough  of  Manhattan   for 
al  co       ruction  of  retaining   walls,  fences,  sidewalks, 
etc.,  on  and  about  the  athletic  field  on    Aves.  K  and  L  and  be- 
East     17th     St.     and     the    Long     Island     R.R.,     Flatbush, 
Borough  of  Brooklyn. 

Subway — New    York,    X.     f.  —  (Borough    of     Manhattan)  — 

B  ds    will   be   received   until    12  1.".   p.m.,    May    12.   by 

•     Commission,    154    Nassau    St.,    Borough    of 

i  truction  of  Sect.  No.  2  of  Route  No.  20. 

.•'    pari    of   thi  Fourth    Ave.    rapid    transit    railroad. 

The   work   calls  for  .-,    two  derg ml    railroad    in   the 

ii    of    Manhattan,    from    Canal    St..    from    a    point   about 
east    of    Proadwaj    to  a    point  about  35   ft.   east  of  the 

-rSnbwai    -New    York,    x.    Y. — (Borough    of    Manhattan)— 

ii     Th.'     Public    Service    Commission,    ir.l    Nassau    St. 

ttan,    has    awarded    the-    contract    to    BOOTH 

.».•     KI.INX.    ::  Borough    of    Manhattan,    for    Sect. 

No.   i   of  Route  •'::■.  00.     This  Is  s   pai  I   ol   the   Broad 

way-Fot  railroad       The   worh    on  II      foi 

1    .  .     tracks,   beginning     1 1 

a    polo  Place,   in   thi     Boroug  ii    of    Manhai  tan, 

about  building    lino    of    Morris 

extending    southerl)     undei    Trinity    Place    to    tin- 

i    Mo,  ii     si  ,  thei riding   soul  h- 

mm      in  the  biooi. 

.    i ■ >  mi   i  [reen- 

to    B y,   thenci    ■     tending    southeasterly   undi  r 

thei    ■     ■ 
lendln  under    Whitehall    St     to    ,,    point    about     i" 

•  ii    not  thei  ol   South   St, 

4V*Sobwaj        ■   i    v.nii,   x.   Y.     i  Bo  -      •    ol     t,    h  ittan)    • 
I     Apr.    17,    I-  ervlce  Ci 

ttan,    t.ii     tio 

i  , 
The    v.  oi  i     call 

foi    ;■    ■  n   1 

i.  .  .1    i ,     ii 

■     ■ : 

'  and 

..... 

i  Intlon    Ci 

'  "  ■    »"• 

<  <ii..  ,      i',,1. 


•  Excavation    and     Concrete — Utica,     N.    Y. —  (Official)— The 

Alto  Construction  Co.,  Utica,  has  excavation  and  concrete 
work   to  let,  a  season's  work  at  good   prices. 

Fire  Apparatus — Bloomfield,  N.  J.  —  The  Town  Council 
to  purchase  automobile  fire  apparatus  for  the  Ewe> 
Ernest  Balchlin  is  City  Engr. 

4-i  ih  House  and  Pool — Jersey  Citv,  N.  J. — The  First  Con- 
gregational Church,  Jersey  City,  has  awarded  the  contract 
to  P.  F.  REDFERN,  571  Jackson  Ave.,  Jersey  City,  for  the 
construction  of  a  bath   house  and   swimming  pool,   at   $30,000. 

+Stal>le — Newark,  N.  J. — A.  J.  &  J.  Holle  have  awarded 
the  contract  to  JOSEPH  Si'Hl'BERT,  475  South  11th  St., 
Newark,  and  to  the  GOELLER  IRON  WORKS,  Irvington, 
N.    J.,    for    the    construction    of   a    stable    at    about    $20,000. 

tirade  Crossing  Elimination — Paterson,  N.  J. — H.  J.  Harder, 
City  Engr.,  is  preparing  plans  for  the  elimination  of  grade 
crossings  in  the  city. 

+  Fire  Station — Trenton,  N.  J. — The  city  has  awarded  the 
contract  to  LOUIS  LEVI  &  SON,  Trenton,  at  $15,000,  for  the 
construction  of  a  fire  station,  two  stories  and  basement, 
33x70  ft. 

Drainage  Canal — Concord,  N.  C. — Bids  will  be  received  un- 
til Apr.  27,  by  Cabarrus  County  Drainage  District  No.  2, 
Concord,  for  the  construction  of  a  drainage  canal.  The  work 
calls   for    261,411    cu.yd.    of   excavation.      Noted    Apr.    2. 

Dock  and  Terminal  Honds — Jacksonville,  Fla. — Bids  will 
be  received  until  May  20.  by  the  Board  of  Port  Commission- 
ers, for  the  purchase  of  $1,500,000  of  dock  and  terminal 
bonds.     Noted  Apr.   6. 

+Ditches — Veto,  Fla. — The  Indian  River  Farms  Co.  has 
awarded  the  contract  to  the  LIST  &  GIFFORD  CONSTRUC- 
TION CO.,  New  York  Lift  Bldg.,  Kansas  City,  Mo.,  for  exca- 
vating ditches  for  its  drainage  project  near  Vero.  Estimated 
amount  of  excavation.  1,000,000  cu.yd.  William  H.  Kimball. 
712  Putnam  Bldg.,    Davenport,   Iowa,   is  Engr. 

Drainage — Yazoo  City,  Miss. — The  Yazoo  County  Board  of 
Supervisors,  Yazoo  Citv,  plans  to  form  a  drainage  district 
of  50,000  acres,  to  be  known  as  the  Atchafalaya  Drainage 
District.     Estimated  cost,  $50,000. 

+  Levee — New  Orleans,  La. — The  State  Board  of  Engineers. 
Apr.  S,  awarded  the  contract  to  the  BOARD  OF  CONTROL  of 
the  State  Penitentiary,  New  Orleans,  for  constructing  a  levee 
in  St.  Martin  and  St.  Landry  Parishes,  at  $105,000. 

♦  Garbage  Reduction  Equipment — Akron,  Ohio — See  item 
under    Garbage. 

Gymnasium — Cleveland,  Ohio — St.  Stephen's  German  Cain-1 
olic  Church,  Cleveland,  is  having  plans  prepared  for  a  gym- 
nasium   to    cost    $10,000. 

Elimination  of  <;rade  Crossing — Lorain,  Ohio — (Steel  sup- 
erstructure)— See    item    under    Bridges. 

+Elimination  of  Grade  Crossings — (Subways) — Lora 
Ohio — The  city  has  awarded  the  contract  to  P.  T.  McCOUl 
Akron,  Ohio,  for  the  excavation  and  masonry  work  on  tht 
East  2Sth  St.  Subway,  at  $6S.0SS.  The  work  calls  for  20,08(1 
cu.yd.  of  earth  excavation.  21.000  cu.vd.  of  shale  excavation 
1S00  cu.vd.   foundation    excavation,   2300   lin.ft.   6-in.  drain  pipe! 

lin.ft.    6-in.    iron    pipe.    40    lin.ft.    12-in.    vitrified    sewer    pipe 


nanholes.   two  intakes,   two  manholes  to  he  rebuilt.   320i 
concrete    abutments,     retaining    walls    and    foundation 


thre 

cu.yd 

14   granite   pedestal    blocks,    3.10    lin.ft.    of   steps.    9500    lb.    rein 

foiling     rods.     750     lin.ft.     hand     rail,     480      lin.ft.      temporal     ■■, 

trestles,    59,000   lb.   I-beams    in   temporary   trestles.      P.ids   wen 

opened  Apr.  7.     Noted  Mar.  26. 

Retaining   Mali — Indianapolis,   Ind. — The  City   is  prepar] 
plans    for    the    construction    of    a    retaining    wall    along 
Creek   to  cost  about  $so,ooo.     B.  J.  T.  Jeup  is  City   Engr. 

Drain — Indianapolis,  Ind. — Bids  will  be  received  until  Ma 
6  by  the  Board  of  Public  Works  for  the  construction  o 
Pogues  Run  Drain.  This  work  is  in  connection  with  trad 
elevation  in  the  central  part  of  the  rit\.  Estimated  cost.  $1, 
300,000. 

Fire   Station— Logansport,   Ind.   -Bids   will   be   received 
til    Apr,   28j   by  the   Board   of    Public   Works   for  the  constru 


Hon  of  a  fir,-  station   (o  cost  about  $10,000 

Seawall      Holland.     Mich.      S.     A.     Miller,     of    the    Macatawn 


Park    Resort   Co.,    Macatawa    Park,    Holland,   plans   to  cmistrui 
eawall    and    walk    along    the    Iakefront    at    Macatawa    1'arK 


Estimated    cost,    (60,000 

Park    Pavilion     Elgin, 

pa  ■. ii   to  ....si    $l  :\ 

*Diicii    work     Jacksonville,    in.     (Official)     Bids    will 
received     until     2     pin.     Mai     9,     by     the    Commissioner! 
Mauvalsterre   Drainage  and   Levee  District  at   the  office  of 
Caldwell    Engineering   Co.,  Jacksonville,   foi     i   drain 
tiel  i •,     The   work    culls   for   222,038   SQ.ya,   of 

CM  Mil  loll. 

Ditch,    Pumping    Pinna      Plttsfleld,    III.     Bldi 

i    until    ii,    Maj     i,    bj    the    Commissioners    oi     mc 

Creel     Levee  ami   I  "  nunc    i .  ■  - .  t ,  let    In   Pike  ami   Browi 

, office   oi    Williams   &    Williams,    Attya.,    l'lttsile 

io,     ,    drainage    ditch,    req ni     ,623    cu.yd.;    a    pumpli 

i  i   pi pi. i ni pment. 

I  o     ,  I 


pi  tni 


Drnlnaire     I  '.i  noil,     [owe     Cat  roll     <  '< 

i  i   ,. llBtrlcte     .1    mill    61 Kti  mi     Drain 

Pooppe,  Ca  rroll,    Is   Count]     I  u4r 

•fi.ctcc  work     Davei it.    towa     The   Levee    Improver 

ii I    the    follow  Inn    i  ontracti 
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..    ORAVEL  CO.,   Davenport,  al   30c,  pei   cu.yd      foi    rubblt 
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Fire  Station — Hutchinson,  Minn. — Plans  have  been  com- 
pleted by  C.  E.  Bell,  Arch.,  Security  Bank  Bldg.,  Minneapolis, 
Minn.,  for  a  fire  station  for  the  city  of  Hutchinson.  Esti- 
mated cost,   $15,000. 

+Ditch — Jackson.  Minn. — Bids  were  received  Apr.  10.  by 
P.  D.  McKellar,  County  Audr.,  Jackson,  for  the  construction  of 
Countv  Ditch  No.  25.  The  contract  has  been  awarded  to 
OTTO'  JENSEN,  Clear  Lake,  Iowa,  at  $44,893.  Other  bidders 
were:  W.  G.  Markland,  $53,000:  Anton  Jefson,  $53,062;  D.  C. 
Armstrong-  Co..  $51,1S7;  W.  H.  Anderson,  $56,000;  L.  P.  Axel- 
sen.  $53,500;  Chris  Axelsen,  $50,400;  Parrish  &  Sedgley,  $52,- 
475. 

+  I)iteh — Stillwater,  Minn. — The  County  Commissioners, 
Stillwater,  have  awarded  the  contract  to  EWING  &  BROUCH- 
ENBROUGH,  Lafayette,  Ind.,  for  constructing  Ditch  No.  3. 
Estimated    cost,    $13,040. 

Gymnasium — Ottawa,  Kan. — Ottawa  University,  Ottawa, 
plans  to  construct  a  two-story  and  basement  gymnasium, 
75x100  ft.      Estimated   cost,   $25,000.      Rev.    S.    E.    Price   is   Pres. 

♦  Mechanical  Equipment — Jefferson  City,  Mo. — The  Cap- 
ital Commission  Board  has  awarded  the  contract  to  the 
HANLET-CASEY  CO.  for  the  mechanical  equipment  for  the 
new   state    capitol.   at   $250,000. 

Drainage — Palmyra,  Mo. — Bids  will  be  received  until  Apr. 
29,  by  Marion  County  Drainage  District,  Palmyra,  at  the 
office  of  E.  T.  Perkins,  Engr..  First  National  Bank  Bldg., 
Chicago,  111.,   for  drainage  work  calling  for   89,000   ft.   of   tile. 

+  (.Ymim»iuiti — Rolla.  Mo. — (Official) — The  Missouri  School 
of  Mines.  Rolla,  has  awarded  the  contract  to  ROBERT  MC- 
LEAN. Rolla,  for  the  construction  of  a  gymnasium,  at  $54,844. 
Bids   were  opened  Apr.   14.     Noted   Apr.   2. 

Wharves,  Etc. — Beaumont.  Tex. — The  City  Council  has  or- 
dered an  election  on  May  19  for  the  purpose  of  voting  on 
the  question  to  issue  $200,000  in  bonds  for  municipal  wharves, 
docks,  terminals  and  warehouses.     J.  G.  Sutton   is  City  Clk. 

Levees — Rosser,  Tex. — Improvement  District  No.  1  of 
Kaufman  County  has  voted  a  bond  issue  of  $80,000  to  build 
protection  levees  near  Rosser.  E.  K.  Atwood,  Ennis,  Tex., 
will  supervise  the  work. 

-fcement — Seattle,  Wash. — The  Commissioners  of  King 
Countv,  Seattle,  have  awarded  the  contract  to  BALFOUR, 
OrTHRIE  &  CO.,  Portland,  Ore.,  for  10,000  bbl.  of  portland 
cement,  at  $1.28  per  bbl.,  f.o.b.  Bellingham,  Wash.,  or  $1.47 
per  bbl.,  delivered  at  Seattle.  The  cement  will  be  used  for 
the  dam  of  the  Stuck-White  River  project.  Noted  Jan.  22 
and    Feb.   5. 

+Tusl>oat — Seattle,  Wash. — The  Stimson  Mill  Co.,  Seattle, 
has  awarded  the  contract  to  JOHNSON  BROS.  &  BLA.NCH- 
ARD,  Georgetown,  Wash.,  for  constructing  a  tugboat,  at 
about   $10,000. 

+Skating  Rink — Seattle,  Wash. — The  Madison  St.  Invest- 
ment Co.  has  awarded  to  GEORGE  DIETRICH,  Globe  Block, 
Seattle,  the  contract  for  constructing  a  three-story  ice-skat- 
Ing  rink  at  10th  and  Marion  Sts.,  estimated  to  cost  $250,000. 
J.    Merrill    Brown,    Northern    Bank   Bldg.,    Seattle,    is   Arch. 

Tunnel — Sedro  Woolley,  Wash. — Saunders  &  Lawton, 
Arch  3.,  Alaska  Bldg.,  Seattle,  Wash.,  are  preparing  plans 
for  a  concrete  tunnel  and  walk  at  the  insane  asylum  at  Sedro 
rPOolley.      Estimated   cost,    $25,000. 

Dock  Work — Tacoma,  Wash. — The  Common  Council  has 
authorized  J.  C.  Corbin,  City  Engr.,  to  prepare  plans  for  an 
ion    to    the    municipal    dock.      Estimated    cost,    $20,000. 

*llulklien<l  and  Fill — Astoria,  Ore. — (Official) — Bids  will 
be  received  until  2  p.m.,  May  22.  by  the  Committee  on  Bulk- 
"f  the  Sanitary  and  Reclamation  Commission  for  the 
iction  of  the  bulkheads  including  rock  work,  and  mak- 
ing the  fills  for  Reclamation  and  Improvement  Districts  Nos. 
1  and  2.  For  details  see  advertisement  under  "Contracts 
T..    Be  Let." 

Pier — Longbeach,  Calif. — The  Board  of  Public  Works  has 
uthorlzed  by  the  City  Council  to  prepare  plans  for 
tli.  Devil's  Gate  Pier.  Bonds  for  $50,000  have  been  noted. 
B.    !•'.   Dupuy   is  City    Engr. 

Bending;  Machine — San  Francisco,  Calif. — The  lowest  bid 
by  the  Board  of  Public  Works  for  a  horizontal  bend- 
Ink-  machine  to  be  Installed  at  the  Municipal  Pipe  Yards. 
hat    of    Harron,    Rickon    &    McCone,    San    Francisco,    at 

Columbarium — San  Francisco,  Calif. — Crlm  &  Scott,  ArchB., 
San  Francisco,  are  preparing  plans  for  a  columbarium  to  be 
constructed  In  Mount  Olivet  Cemetery.  It  will  be  of  reln- 
■rced    concrete.      Estimated    cost,    $100,000. 

+Tower — San     Francisco.     Calif. —  The      MODERN      STEEL 

STRUCTURAL    CO.,    Waukesha.    Wis.,    has    been    awarded    the 

let     for    a    steel    tower    at    the    Panama-Pacific     Tnterna- 

Expositlon,   San   Francisco,   at  $50,000..    It  will  be  60   ft. 

Extension     to    Whnrf— San     Francisco.    Calif.  —  The      State 
1  irbor   Commissioners   has   ordered    plans   prepared 
itructlng  a  4(ni-  r t .  extension  to  Melggs'  Wharf.     Austin 
I:    Fletcher,  San   Francisco,  is  State   EZngr. 

Pavilion— San    Francisco,    Calif       II.    A.    Van    C.    Torchlana, 

it    Commissioner   of    the    Netherlands    at    San    Frai 
will    ask    for    bids    May     i     for    a    pavilion    to    represent    The 

Netherlands    at     tin      I' 'aeltle     International     Exp" 

Sun    Francisco. 

{•Pavilion  San  Francisco  Calll  The  Union  Pacific  Kit. 
Op.,   VellowBtone   Pars   Concession  has  awarded  B   contracl   for 

llimi    mi    the    r  i  . Minds    of 
the    !•'  international    Exposition   to  JOHN    MONK 

nt   154,000. 

+  Fir.-  Station  San  Francisco,  Caill  The  Board  ol  Public 
Works  has  awarded  a  contract   f"t  the  construction  of  a   oen- 

lon    In    -i'ii Placi     '■•    the    CLINTON    FIRH- 

i.i;    CO.,    s.in    Francisco,    at    $86,500 

-frilr*     S:m     Francisco,    Calif      Tin-    Harbor    fommlssion- 

I.   !'■■•■     ■      irded   II trad   to   t  he   PAC1  FIC 

CREDSOTINi!     Co.,     Seattle,     Wash.,     for    piles      for      proposed 
Francisco,    at    about    -  0 


Yard  Work — San  Francisco,  Calif. — Bids  will  be  received 
until  May  8  by  the  Board  of  Public  Works  for  yard  work  at 
the  San  Francisco  Hospital.  Estimated  cost  $50,000.  Fred- 
erick F.  Churchill  is  Secy,  Bd. 

Fire  Apparatus — Turlock,  Calif. — The  City  Trustees  plan 
to  call  a  bond  election  to  vote  $15,000  in  bonds  for  fire  ap- 
paratus. 

Steel  Barge — Sorel,  Que. — Bids  will  be  received  until  May  4 
by  the  Department  of  Marine  and  Fisheries.  Ottawa,  Ont..  for 
the  construction  of  a  single-screw  steel  hopper  barge  to  be 
delivered    at    Sorel. 

Harbor  Development — Hamilton,  Ont.— The  Harbor  Com- 
mission has  been  granted  $1,000,000  by  the  Provincial  Gov- 
ernment to  develop  Stipes  Inlet  as  a  turning  basin  and  a 
site    for  a   public   dock. 

Harbor  Improvements — Port  Hope,  Ont. — Bids  will  be  re- 
ceived until  May  11,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub. 
Wks.,   Ottawa,   Ont.,   for   harbor   improvements   at   Port   Hope. 

Wharf — Gleneden,  B.  C. — Bids  will  be  received  until  May 
4  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont., 
for  constructing  a  wharf   602   ft.   long  at   Gleneden. 

Seawall — -Vancouver,  B.  C- — F.  L.  Fellowes,  City  Engr.,  has 
completed  plans  for  the  proposed  seawall  in  connection  with 
the   causeway  to  Stanley  Park. 

Tunnel — Vancouver,  B.  C. — See  item  under  Railways: 
British    Columbia — Great    Northern    Ry. 

+  Breakwater — Vancouver,  B.  C. — The  Dominion  Govern- 
ment, Ottawa,  Ont.,  has  awarded  the  contract  to  MARSH. 
HUTTON  &  POWERS,  Port  Arthur.  Ont..  for  the  proposed 
breakwater  at  Vancouver,   at  about   $755,000. 

HI  1 1.  DINGS 

Arlington,  Mass. — The  town  will  construct  a  high  school 
to  cost  $175,000.      John  W.  Bailey  is  Chn.  of  the  Comn. 

Boston,  Mass. — The  Harvard  College  chapter  of  the  Delta 
I'psilon  Fraternity  plans  to  build  a  club  house  on  Harvard 
St.,  to  cost  about  $40,000.  R.  C.  Sturgis,  120  Boyleston  St., 
Boston,    is   the  Arch. 

The  Wilbur  Theater  Realty  Trust  will  build  a  four-story 
and  basement  office  building  at  240  Tremont  St. 

Boston,  Mass. — Stebbins  i  Watkins.  Archs.,  have  com- 
pleted plans  for  a  60-suite  apartment  block  on  Commonwealth 
Ave.,    to    cost    about    $400,000. 

Mllford,  Mass. — The  town  has  made  an  appropriation  of 
$75,000  for  the  purpose  of  building  a  school. 

^Northampton,  Mass. — The  contract  for  rebuilding  the 
high    school    has    been    awarded    by    the    School    Board    to    the 

D.  A.    SULLIVAN  CO.,   at   $41,880. 

Oakdale,  Mass. — Bids  will  be  received  by  the  County  Com- 
missioners, Court  House,  Worcester,  until  Apr.  2S,  for  erect- 
ing a  building  at  the  Worcester  County  Training  School. 
Cutting,  Carleton  &  Cutting,  44  Front  St.,  Worcester,  Mass.. 
are  the  Archs. 

+Springfleld,  Mass. — The  contract  for  constructing  the 
building   for  the  Railroad  Y.  M.  C.  A.  has  been  awarded  to  the 

E.  L.  SAMPSON  CO.,  Springfield,  at  $42,946.  Other  bids  were: 
Casper  Ranger  Construction  Co.,  $56,900!  F.  T.  Ley  Co.,  $54.- 
900;  D.  W.  Mellen.  $5".:"m;;  W.  A.  Newton  &  Co.,  $50,760;  L.  H. 
Scott  &  Co.,  $48,975;  J.  G.  Roy,  $45,119.  F.  T.  Elvin  is  the 
Arch. 

(Official)— Bids  will  be  received  until  May  30  for  building 
an  addition  to  the  State  Armory  on  Howard  St.  Samuel  M. 
Qi ,  en   Co.,   318   Mam   St..   is   the   Arch. 

Worcester,  Mass. — John  M.  Simpson,  Essex  Bldg.,  Newark. 
has  been  retained  as  Arch,  for  a  10-room  school  at  the  Rice 
Sy.,  also  for  additions  to  the  West  Boylston  St.  and  Harlow 
St.  Schools.  George  C.  Halcott  is  Supt.  of  Schools.  Noted 
Mar.    5. 

♦  Worcester,  Mass. — The  contract  for  erecting  the  bank 
and  ollice  bulldini;  for  tin-  Worcester  Trust  Co.  has  been 
awarded  to  the  J.  W.  BISHOP  CO..  845  Fifth  Ave.,  New  York, 
N    v.  :it   about  $150,000.     Noted    Mar.   19. 

Bridgeport,  Conn. — Skinner  &  Walker.  421  Newflcld  Bldg., 
are  preparing  plans  for  an  almshouse  for  the  city  to  cost 
about   $175,000. 

Stamford.  Conn. —  (Official) — Nelson  E.  Emmens,  Washing- 
ton Bids;.,  will   be  ready  to  Bend  plans  oul   In   two  weeks   for 

a  lire  station  on  Main  St,  The  building  will  he  three  stories, 
72\73     ft.,    Of    brick    and     Is     estimated     to    cost     $60,000,        Noted 

Apr,   16. 

Torrlnicton.    Conn. — Wilson    Potter.    1    Union    Square,     New 
\     v.    is   preparing    plans   for   the    Board    of    Education 
for  :i  two-story  and  basement  Bchool,  7.'.\ii2  ft. 

Waterbnry,  Conn,  Bids  will  be  received  until  May  29,  by 
the  City  Hall  Commission  for  the  construction  of  the  munici- 
pal bunding  at  Qrand  and  Field  sts.  The  building  will  be 
four  stories  144x800  ft.,  of  brick  and  limestone  and  is  esti- 
mated   t i    "      C         Qllbert,    11    West    84th   St..   New 

v,,tK  N  v  is  \i.h  William  n.  Sandland,  ill  West  Mam 
St.,  Waterbury,  is  Clk,  of  the  Comm.     Noted   Feb,  86, 

viimiov     v    1".    Sub-bids   will    be   received   by   the    B 
drj    Construction    Co.,    146    Weal    1Mb    St.,    New    York,    \.    ). 

for     work     on     Troop     11     Armory.       Noted     Mar.     19. 

\,.„    \„rk.    N.    >.       (Borough    Of    Manhattan)       It    is    reported 

that  the  New  rork  Centra]  R.R.  Co.  win  ereel  a  19-story 
office  bulldini     it    Vanderbilt    Ave.  and    15th  St.,  to  cost  about 

$1. ,000 

\.-«  \.,ru.  v  t.  (Borough  ..f  Manhattan)  -(Official) — The 
T  ..11..--.  ,  i  he    r.n  i-    Board    fo 

nu   the  substrui  lure  and   I  icture  ol   th< 

j|ona    i  be  Metropolitan  Museum  ol    Art,   ii>>  Bnlsh- 


a  so 
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ing  the  interior:  Marble  Arch  Co.,  Broadway  and  216th  St.,  (a) 
$670,000;  (b)  $108,000;  Norcross  Bros.  Co.,  103,  Park  Ave.,  (a) 
$739,000;  (b)  $109,800;  W.  H.  Egan,  Lexington  Ave.,  and  125th 
St.,  (a)  $712,729;  (b)  $113,800;  C.  T.  Wills,  286  Fifth  Ave.,  (a) 
$755,000;  ( b)  $115,000;  Edward  Cornise  Co.,  (a)  $699,770;  (b) 
$105,070;  M.  Reid  &  Co.,  Inc.,  114  West  39th  St.,  (a)  $692. 00U; 
lb)  $102,000;  the  Thompson  Starrett  Co.,  49  Wall  St.,  (a)  $700,- 
000;  (b)  $100,000;  Albeit  Wintermitz,  237  East  72rt  St.,  (a) 
$663,000;  (b)  $77,400;  Libman  Contracting  Co.,  126  West  46th 
St.,  (a)  $663,400;  (b)  $S7,S40;  George  A.  Fuller  Co.,  Ill 
Broadway,     (a)     $671,000;     (b)     $105,000;    W.    P.    Plass    &    Bro., 

(a)  $661,000;     (b)     $111,000;    Lincoln     Steel    Co.,     (a)     $687,665; 

(b)  $93,138;  Cauldwell-Wingate  Co.,  381  Fourth  Ave.,  (a) 
$705,339;  (b)  $102,720;  John  H.  Parker  Co.,  (a)  $657,500;  (b) 
$83,74S;  P.  J.  Carlin  Construction  Co.,  1123  Broadway,  (a) 
$650,000;  (b)  $87,000;  P.  F.  Kenny  Co..  1123  Broadway,  (a) 
$650,000;  (b)  $87,000;  P.  F.  Kenny  Co.,  35  Old  Broadway,  (a) 
$624,995;    (b)    $97,200;    A.   L.    Guidone    &    Co..    131    East    23d    St., 

(a)  $635,000;    (b)    $92,000;    John   T.    Brady   &   Co.,    (a)    $638,840; 

(b)  $84,000.     Cabot  Ward  is  Pres.  of  the  Board.     Noted  Apr.  16. 
+The   contract   for   erecting   the   10-story    building   at    Fifth 

Ave.  and  41st  St.  for  the  Rogers-Peet  Co.  has  been  awarded  to 
IRONS  &  TODD,  101  Park  Ave.  The  estimated  cost  is  $900,000. 
Townsend,  Steinle  &  Haskell,  Broadway  and  34th  Sts.,  are 
til.'    Archs.     Noted   Apr.    9. 

(Borough  of  Brooklyn)  —  (Official) — Bids  will  be  received 
by  the  Superintendent  of  School  Buildings  until  11  a.m.,  Apr. 
27.  for  building  an  addition  and  making  alterations  to 
School  No.  36.  at  Stagg  and  Ten  Eyck  Aves.  C.  B.  J.  Snyder, 
Park   Ave.  and   59th  St.,   Borough  of  Manhattan,   is  Supt. 

♦  (Official) — The  following  are  the  bids  received  by  the 
Siii).']  intendent  of  School  Buildings,  on  Apr.  13,  for  the  gen- 
•  nil  construction  of  School  No.  95  at  Van  Slicken  St.  and  Neck 
Road:  The  Libman  Contracting  Co.,  $168,592;  the  H.  C.  Stowe 
Construction  Co..  $171,220;  the  James  McArthur  Co.,  $165,458; 
T.  A.  Clarke  Co.,  $169,800;  William  D.  Moore.  $163,120;  Fry- 
mier  &  Hanna  Co..  $165,542;  Cockerill  &  Little  Co.,  Inc.,  $184,- 
669:  PETER  CLEARY,  15  Main  St.,  $159,700  (awarded  con- 
tract); P.  F.  Kennv  Co..  $164,888.  C.  B.  J.  Snyder,  Park  Ave. 
and  59th  St.,   is  Supt.   of  School   Bldgs.      Noted  Apr.   9. 

i  Borough  of  Queens) — The  Board  of  Trustees  of  the  State 
School  of  Agriculture.  Farmingdale,  have  approved  of  the 
plans  for  constructing  three  buildings.  Lewis  F.  Pilcher, 
Capitol    Bldg.,    Albany,    N.    Y.,    is    State    Arch. 

■fSvracune,  N.  Y. — The  general  contract  for  erecting  the 
building  for  the  College  of  Forestry,  at  Syracuse  University, 
has  been  awarded  to  GUSTAVE  DE  KIMI'E,  Hoboken,  N.  J., 
at  $207,500.  Other  awards  follow:  Electrical  work,  EDWARD 
JOY  CO.,  Syracuse,  $5418;  plumbing  and  gas  fitting.  JnHX 
R.  WALSH,  Syracuse,  $9280;  heating  and  ventilating,  WIL- 
LARD    E.    LAFE.    Syracuse,    $14,597.      Noted    Apr.    2. 

I  tlcn,  N.  Y. —  (Official) — W.  L.  Strobel,  Arch.,  Martin  Bldg.. 
writes  that  the  contract  for  building  the  addition  to  the 
Kemble  St.  School  will  be  awarded  about  June  1.  The  cost 
is  estimated  at  $80,000.     Noted  Apr.  16. 

Glen  Hidge.  N.  .1. — York  &  Sawyer,  Archs.,  have  completed 
plans  for  a  three-story  brick  and  terra-cotta  hospital  for 
Glen    Ridge. 

JerMey  City,  \.  J. — The  Board  of  Education  has  authorized 
purchasing  sites,  erecting  new  school  buildings  and  has  ap- 
pi,,., I  plans  for  altering  and  improving  present  buildings  at 
a   cost  of   $2. i.ooo. 

Vlneland,  N.  J.— Paul  A.  Davis,  26  1  South  44th  St.,  Phila- 
delphia, Pel. ii..  is  preparing  plans  for  a  high  school  to  cost 
$60,000. 

JerHey  City,  N.  J. — The  following  bids  were  received  by 
th.  Hoard  of  Chosen  Freeholders  for  building  an  addition 
to  the  County  Insane  Asylum  at  Snake  Hill:  M.  J.  Connolly 
icting  Co.,  $86,797;  John  .1.  Egan,  $92,300;  Langan  Con- 
struction Co.,  $93,179;  Anderson  &  Johnson,  $94,soo;  Dennis 
Mulllns.  $94,942:   l..  .1.   Rice,  $95,720;  A.  W.  Crane  &   Son,   §95,- 

945;    W     H     &    I''.    W      Cl     lie,      96 i-orge    II.    She. Id.  u.    $96,- 

i     1 1.'    Kempne  .       97,328;   <  lavan    .^    Davis.   $98, ; 

Bllllngton,       I    .    00      "•  mi  ....     i:. darts    *    Son,    $101,998; 
\v.     Cranewell,     $102,000;     Llmouze     Bros.,     $ 
kes,   $107,118;   Charles    H.   Neilsen,   $109,000 

Nov.    27,    1913. 

Newark,    v   -i.     Ellii     P     Barle,    .Mont,  lair,   N.   J.,   owner  of 
on    Hide.,   will    razi     the    present    building   and    will    c.on- 
ci      building,    I.,    cost     $200,000.      Dunn 
ewark,  a  re  t  he  Archs, 
+  l'.rii.    \ini.i,v.   \.  .1.     The   contract    for   building    an   addi- 
tion to  School   No  led   by  the  Board   of  Edu- 
cation   to    il;.\    R.   CR(  .i  si:,   at    •  .  7,971       Noted    Apr.    16. 

Trenton,   v  J,     Robert   A.   Schumann,  Arch.,  has  completed 

i    :-'t.   Mary's   Greek-Catholic   coi 

Hon      The   structure   will    be   <>t    steel   and   stone,  and   is  estt- 
t.,  coal    | .' 

Weal   Hoboken,   v  .1.     (Official)      I    I  Ibli     .    Arch.,   Pal 

preparli      plai      tl f  a  nd  ment 

i   ol    Education.   Tin-   building 

a  reinforced  concrete  ami  Is  ei  I 

!     It  d    B  i '    ■' 1 6 

.•.•.,t.  .t 

i  heater,  Penn.  New  Fork, 

.i.i.     ,,i       iilei    .   I       oal 

ii. .    Bola,    Penn.     Han   ngton    S     Hov   trd    h  i    ■     I m 

mlaaloi  ■     the   i  >«   Bols   i  lospll  il,   I I 

Hi,  rr  In  liuru.     I '•'■•"-       Thl  '  I  1 1 1  | .  1 .  Inell  I 

I  "i      tl 

I t     larkel    81 

Nnntleoke,    Penn,     Bids    will    be    received    bj     the      ohool 

i I 

r.  .it    ,  .1 1..-     Iron 

Philadelphia,  Penn  >l    thi    Ho     n ipttaj 

orcod-coi        ti     iddltlon, 

+'i  hi  I  inn  of  ih.    Germai 

it   I.  ,       101(1 

' 


...    93; 
).    Noted 


Electric    fittings,    UNITED    ELECTRIC    CONSTRUCTION    CO.. 
1708    Sansom    St.,    $45,000,    plumbing,    WILLIAM    Mcl.'OACH,    J  r 
1607     Sansom     St.,     $21,000;     heating,     S.     FAITH     &     CO.,     2427 
Pennsylvania  Ave.,   $9S,070;   also  ventilating,  at  $5975. 

Philadelphia,  Peun. — Sauer  &  Hahn,  Archs.,  1112  Chestnut 
St..  are  preparing  plans  for  a  theater,  120x120  ft.,  to  cost 
$50,000. 

♦Pittsburgh,  Penn.  —  The  contract  for  constructing  the 
theater  on  North  Ave.  has  been  awarded  to  the  WILLIAM  I). 
BEATTY  CO.,  900  West  Diamond  St.  Thomas  H.  Scott.  225 
North    Ave.,    is   the   Arch. 

+The  contract  for  erecting  the  15-story  department  store 
at  Federal  and  Liberty  Sts.  for  the  Rosenbaum  Co.  has  been 
awarded  to  JAMES  L.  STEWART,  Oliver  Bldg.,  at  al.out 
$2,250,000.      Jarvis  Hunt,   Chicago,   111.,   is   the    Arch. 

Baltimore,  lid. — Samuel  C.  Applefeld,  41  South  Liberty  St., 
has  plans  for  a  12-story  reinforced-concrete  office  building  at 
Baltimore   and   Liberty    Sts. 

Baltimore,  aid. — Stanislaus  Russell,  2900  Clinton  Ave., 
Baltimore,  has  completed  plans  for  a  three-story  apartment, 
90x112  ft.,  for  the  Abell  Building  Co.,  at  30th  St.  near  Guil- 
ford   Ave. 

tParkerHburK,  w.  Va. — The  contract  for  constructing  the 
one-story  bank  building  for  the  Parkersburg  National  Bank 
has  been  awarded  to  H.  VOUGHT  &  CO.,  340  Madison  Ave., 
New  York,  N.  Y.  The  estimated  cost  is  $100,000.  Dennison 
&  Hirons,  475  Fifth  Ave.,  New  York,  N.  Y.,  are  the  Archs. 
Noted  Nov.   27,  1913. 

Durham,  N.  C. — The  First  National  Bank  will  erect  an 
office  building,  eight  stories,  60x90  ft.  Milburn,  Heister  & 
Co.,  Washington,  D.  C,  are  the  Archs.  Plans  will  be  ready 
for   bids   about   July    15. 

Atlanta,  <;a. — Walker  &  Chase,  Archs.,  are  preparing  plans 
for  a  seven-story  office  building  at  South  Pryor  and  Hunter 
St.  The  Citv  Hall  building  will  be  razed.  The  estimated 
cost  is   $150,000. 

Tampa,  Fla. — Bids  will  be  received  by  the  Board  of  Public 
Works,  until  May  13,  for  the  construction  of  a  City  Hall  and 
Police  Headquarters,  to  cost  about  $235,000.  Bonfoey  & 
Elliott,    Tampa,    are   the    Archs.      Noted   Mar.    26. 

I). .il, an.  Ala. — Morris  &  Morris,  Atlanta,  Ga.,  are  preparing 
plans  for  a  city   hall,   to   cost   $40,000. 

Alliance,  Ohio — Bids  will  be  received  until  May  4,  by  the 
Board  of  Education,  for  the  construction  of  a  school.  The 
estimated    cost   is    $40,000. 

Athena,  Ohio — Bids  will  be  received  until  noon,  May  15,  by 
I.  M.  Foster,  Secy.,  Board  of  Trustees,  Ohio  University,  for  the 
construction  of  an  addition  to  the  library  at  the  Ohio  Uni- 
versity.   Athens,    Ohio.      Frank   L.   Packard   is   the  Arch. 

♦  Dayton,  Ohio — The  contract  for  the  construction  of  the 
building  on  Main  St..  for  the  Davton  Building  Co..  has  been 
awarded  to  the  FERRO  CONCRETE  Cl  INSTRUCTION  CO., 
Cincinnati,   Ohio,   at   $200,000. 

+  Niles,  Ohio — (Official) — The  contract  for  the  construction 
of  the  high  school  at  Niles.  has  been  awarded  to  the  LEY 
CONSTRUCTION    CO.,   Pittsburgh,    Penn.      Noted   Mar.    26. 

North  Olmatead,  Ohio — (Official) — Bids  will  be  received 
until  May  2,  by  W.  R.  Powell,  Arch.,  1106  Hippodrome  Bldg., 
Ohio,  for   the   construction  of  a   town   hall.      Noted   Mar.    26. 

+  Malem,  Ohio — The  contract  for  the  construction  of  the 
high  school  has  been  awarded  to  C.  F.  OWSLEY,  Mahoning 
Bank  Bldg.,  Youngstown,  at  $150,000. 

-rYoiing.stown,  Ohio — The  contract  for  the  construction  of 
the  Y.  M.  i'.  A.  building  lias  been  awarded  to  the  R.  H.  HOWES 
CONSTRUCTION    Co.,    New    York,    at     $290,000. 

IndlaiinpoIlM,  I  ml. — Raul  P.  Eret  and  Borio,  Zantsinger  & 
Meday.  Associate  Archs.,  15th  and  Walnut  Sis.,  Philadelphia, 
Penn.,  are  preparing  plans  for  the  library  to  be  erected  at  In- 
dianapolls.     The  estimated   cost   is   $500,000. 

Grand  Raplda,  Mich. — Bids  will  be  received  until  Apr.  30, 
by  the  Board  of  Education,  for  tin-  construction  of  the  Lex- 
ington Ave.   school.     The  estimated   cost    is  $80,000. 

Chicago,    III. — Bids    will    be    received    until    11    a.m.,    Maj     8, 
by    the    Armory    Commission,    Chicago,    III.,    for   the    con 
lion    of    an    aiini.i'v    lor    the    Eighth    Infantry,    Illinois    National 
Guard.       .lames    li.     Dll.elka,     29     South     La     Salle    St.,     is    State 
Arch. 

+  ll... I,  Island,  III.  Contracts  for  tin  const  ruction  of  the 
live-Story  hank  and  office  building  for  the  Central  Trust  Co., 
have    been    awarded    as    follows:    General    contract,    C.    .1.    l.AR- 

KIN,     Rock     Island;     heating,     ALLEN    MYERS,    Rock     Isl; 

electric    work,    ROCK    ISLAND    ELECTRIC    CO.,    Rock     Island, 
HI. 

Milwaukee,  Wta.  Worf  &  Ewns,  \rehs.,  137  East  Water 
St..    will    receive    bids   about    May    I.    for    the   construction    ol    I 

.,  ,,       (Ol  \         I  Ol  e     a  ml     Office     I. nil. lin:'      I'm      Fred      Miller      It 

Co.,    Fifth   St.   and   Gn We,      The   estimated    cost    Is   $400,000 

Watertown,     Wla.      Parkinson     &     Dockendorf,     Archs.,     1* 

Crosse     Wis..    ..I.     i "       plans    I'm     n    high    school    on    thi 

Eighth    St.    park    sit.-.       Mi.    BertO    is    Supt.    of    Schools. 

mi      ih.     general  ••  ontract    for   the   con. 

i'       \      building,    lias    been    award     . 
imImI    Mo.     Noted  Feb.  1 


i 


;t  h 


+  Mi. 

i 

LA8WELL  &   BURGHER   BROS 

Minn. I 


Ih 


in 


in  ,  ,1 
The    ■ 


ill) 


[Inn.     Chapman    S     Mngney,     Vrchs.,    Mlnne 

Inr      plana     l.n      an     a.l.hl to     I  he     S\l  I  ills' 

tlmated   cosl    Is    J60.I 


ii. 


,         ,    hospital    at    31st    SI  ami    Wabash    Ave.     The   est 

mated nil. Illlll 

Tin-    Christian    Church     will  creel      i     lioapitnl     nl     2Gth    St 

,,,ii    in.     I'ii    ...      Thi    ■    tlma i.. I  t    Is    $190,000.     .1.    W.    Perry 

Pi 


The    est  una  I  en    coal     is     >  i   ........u 

of   the   Christian   Church    Association, 


ii.  n. 


Bid     i  hi  m i"    reoi  Ived  for  the  hUrl 

,i    Bolton,     Tjm  estimated  ooil   Ii  $00,000 


In.     I,        i   lie el 


+  1   ,irrl/o    Spring*,    TeX. 

,,r    th.       i  ho  >i      tl     ''ii  i  !■ 

FUl         I     &     SONS.         Noted 


:■■■' 
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DallaM,  Tex. — The  Dallas  Union  Terminal  Co.  has  com- 
p.ed  preliminary  arrangements  for  the  erection  of  the  new 
i  p  sensrer  station  here.  The  estimated  cost  is  $4,500,000. 
CH.   Dana     is   Ch.    Engr. 

frKintrsville,  Tex. — -The  contract  for  the  construction  of 
tli  Kleburg  County  court  house  and  hospital,  has  been 
a  irded  to  the  CENTRAL  CONTRACTING  CO.,  Houston, 
|L  at   $135,000.      Noted   Jan.    15. 

rexnrknna,  Tex. — The  Michael  Meagher  Estate  will  erect 
aiarity  hospital.      The  estimated  cost  is   $150,000. 

Oklahoma  City,  Okla. — The  Capitol  Building  Commission 
n*  is   the   erection   of  a  capitol   building.      The    estimated   cost 

.    i    cnn  Ann         TTT      ~D       A«*l,..n.,      Alnpl«n.       / 


CONTRACT    PRICE 


B.    Anthony,    Marlow,    Okla., 


Chn.    of   the 


■11,500,000. 
flimission. 

•►Seattle,  Wash, — The  contract  for  the  construction  of  a 
ti  -storv  addition  to  the  Lincoln  High  School,  has  been 
aurded  to  the  PEARSON  CONSTRUCTION  CO.,  New  York 
lek,   at   $158,595. 


State  Highways — Sacramento,  Calif. — Bids  were  received 
Mar.  30.  by  the  State  Highway  Commission,  for  constructing 
highways  in  El  Dorado,  Humboldt,  Merced,  San  Diego.  Tuo- 
lumne and  Mendicino  Counties,  from  (A)  Burke  &  Hughes, 
Placerville,  Calif.:  (B)  Morling  &  Morling,  Stockton;  (C) 
Berry  Mackie  &  Co.,  San  Francisco;  (D)  Hard  Bros.,  Sacra- 
mento; (E)  Fairbanks  &  Baechtel,  Willitts;  ( F)  Isaac  C. 
Allen,  San  Francisco;  (G)  G.  W.  Conners.  Eureka:  (H)  Taylor 
&  Barliner,  Los  Angeles;  (I)  Richard  Rothwell,  Los  Ange'les: 
(J)  W.  A.  Perry,  Los  Angeles;  (M)  Roger  Bros.  Co.,  Los  An- 
geles; (N)  H.  E.  Cox,  Pasadena;  (O)  Ernest  S.  Shields,  San 
Diego;  (P)  C.  L.  Hyde  Construction  Co.,  San  Diego;  (Q)  Leigh 
G.  Garnsey,  Los  Angeles:  (R)  Booker  &  Newell.  Jamestown; 
(S)  Holland  Construction  Co.,  San  Diego;  (T)  J.  D.  Niman  & 
Son,   Turlock;    (U)    H.   L    Petersen,    San   Francisco;    (V)    Ashhv 


STATE    HIGHWAYS,    SACRAMENTO,  CALIF. 
Humboldt  County 


cu.yd.  excavation  (ordinary) . .  . 

cu.yd.  excavation  (loose  rock). 

cu.yd.  excavation  (solid  rock)  - . 

i  lin.ft.  12-in.  corrugated  iron  pipe. 

.ft.  18-in.  corrugated  iron  pipe. 

24-in.  corrugated  iron  pipe. 

30-in.  corrugated  iron  pipe 

liu.yd.  concrete.  Class  B 

flnonnments  (each) 

totals 


0  cu.yd.  excavation  without  classification 

l.ft.  12-in.  corrugated  iron  pipe. 

i.ft.  18-in.  corrugated  iron  pipe 

u.yd.  concrete,  Class  A  for  culverts.  .  . 

u.yd.  concrete.  Class  B  for  culverts  and  monunieio 

a  cu.yd.  concrete.  Class  B  for  paving 

0  lin.ft.  guard  rail 

nonuments  (each) 


San  Diego  County,  Section  D 

I  J  K 

$0.70  $0.35  SO. 60 

0.50  0.60  1.00 

0.50  0.90  1.00 

10.00  10.50  15.00 

10.0"  9.50  15.00 

5.90  4.33J  5.20 

0.45  0.35  0.50 

1.00  0.85  1.00 


C 
SO.  39 
0.70 
0.80 
0.50 
0.70 
1.00 
1.25 


L 

$0.55 
0.60 
0.65 

10.00 
9.00 
4  95 
0.40 
1.00 


D 

$0  50 
0.65 
0.95 
0.50 
0.60 
0.75 
1.00 

12.00 
2.00 


E 
SO  55 
0.60 
0.SO 
0.80 
1  00 
1  25 
1.75 


$0  52 
0.52 
0.52 
0.60 
0.80 
1.00 
1.20 

10.00 
1.50 


O 

$0  34 


5  22 
0  35 
1.00 


$0  55 

0  90 
1.25 

0.60 
0.85 
1.10 
1.30 

13  00 

1  50 


Q 

$0.40 
1.00 
1.00 

12  no 
12. IH> 
6.71 

0  411 

1  60 


Totals 8101,483        $69,936        $92,361        $84,569      $108,055        $98,086        $79,874        $84,584      $100,044 


Mendocino  County 


n.ft.  12-in.  corrugated  i 
n.ft.  18-in.  corrugated  i 
.ft    24-in.  corrugated  iroi 
l.y.l    concrete,  <  'lass  li 

)  tons  broken  stone  and  : 

lin.ft.  guard  mil 

umuments  (each) 


0  cu.yd.  excavation  (ordinary) 

_\  ii.  excavation  (loose  rock) 

0  cu.yd.  excavation  (solid  rock) 

lin  it    12-in.  corrugated  iron  pip<- 
ti.ft.  1  sin.  corrugated  iron  pipe 

,ft.  24-in.  corrugated  iron  pipe 

u.yd.  concrete,  Class  B  for  culverts  and  monuments. 
u.yd  concrete,  Class.  C  for  retaining  walls 
B  removing  and  resetting  property  fenci 

0  lin.ft,  guard  rail 

loniitii'iits  (each) 


Total- 


SO  43 
0.60 
0.90 
0.50 
n  711 
1.00 
10.00 
10.00 
175  00 
0.25 


SO  45 
0  65 
0.70 
0.50 
0  60 
0.75 
10  00 
10.00 
130  00 
0.30 
1.50 


T 
SO  50 
0.50 
0.95 
1  50 
2.00 
2.50 
16.00 
14.00 
300.00 
0.20 
1  50 

$59,283 


r 

$0.67 
0.67 
0.67 
1.00 

1  50 

2  00 
15  00 

12   00 
■ji hi  no 

0  30 

1  50 


$0  40 
0.60 
1.00 
0.50 

II  75 
1.00 
16  00 
11  00 


$0  77 
0  77 
0.77 
0.70 

0  85 

1  00 
17  (in 

li.  no 

400  on 

n  .mi 

1   7.i 


El  Dorado  County 


cu.yd.  excavation  without  classification. 


i  pijH- 
i  pipe 
pipe 


1   50 

1    on 


1  50 

S  50 

1  50 

o  in 

2  .'.II 


Total- 


Merci  'i  I 


without  els.    ification 
i.ft.  12-in.  corrugated  iron  pipe 
ft.  18-in.  corrugated  iron  pipe 

:  ii 
It.  36-in.  rorruKiited  iron  pipi 
[■i.v.l   concrete,  Clous  B  for  culvert    and  monuments 

)  eu  yd    com  rote,  Cln      11  foi  .mi' 



totals 


ii  60 

n   7n 

o  70 

1   no 

o  B0 

2  mi 

i   :.n 

2  no 

1.'.    Oil 

'., 

3    311 

1     .Ml 

1  mi 

I ...  .-■  ctii 


els     i  fi< 


.ft 
yd   , 

1 

ft    guard  roil 

■  h) 


'01   ll 


$o   7.-. 

|0  80 



0     III 

a  bo 

15    INI 

1   on 

1    7.'. 

n    in 

U 

1     IMI 

1    IMI 

Tuolur, 


Coi 


I'. 


>cii.vd  excavation  without  ohumflcation  $2  25 

oorrugated  iron  pipe  1   00 

fi    18-in    con  ugated  iron  pipe  1   25 

;  i     ■  i  n.     orrugated  iron  pipe  1 .50 

.11  15.00 

lin.ft   guard  rail  0   10 

lonuiii.-iit:.  i. :..  h)  1.60 

•ot„l-  $7I.mi,:i 


$:i  (Xi 

$1   70 

1      Oil 

ii   in 

1    25 

i      .ii 

n  80 

.'II    IMI 

16  imi 

II   Ml 

n   in 

2  00 

2  on 

0  ■/"'?*?!''•  ■*>""»•>•— l;i'ls   will   be   received   until    Apr.   29  bv   the 
School  Board,   for  an  addition   to  the   Franz  H.  Coe  school. 

Colusa,    Calif.      11      C     Smith.    Arch.,    Humboldt    Rank 
:7  <"     '■  '   ineisc.  1,.1,-t,  .1    plans    for    a    Hall    of    I; 

1  he  '  stimated  cos) 

Glendale.  Calif.     Bids  will  be  received  until  Apr.  28,  by  the 
'■"'Til     i.i      i,,,sii..s,     tji.-ndale     Union     High     School,     tor    the 
action    ,.t    tv,,,    brick    high    schools.      Norman    F.    Marsh 
■ay   Central    Bldg.,   is   the   Arch.      The   •stimated 
m,  5,000. 

Oak  Park,  Calif. — J.  J.  Donovan.  Oakland,  Calif.,  is  prepar- 
ing; plans  for  a  scl l  to  be  erected  at   Oak  Park,  Calif.     The 

estimated  cost  is  $200,000. 

San  Francisco,  Calif.— Rosseau  &  Rosseau,  Archs  are  nre- 
IV'11"-  P'ans  6  basement  hotel  ,.n   Poi 

Is    -150,000. 

Montreal,    Qne.      Bid       will     bi     ved    about     Maj     I     by 

Nobles   &  Kydye,   Archs.,   Blrks   Bldg;..   for  the   , struct! 

an  olio,    building,   tor  the   Liverpool,   London   ,v    Globi     Assur- 
Montreal,   Que      The  estimated  cost    Is  $1' 

Windsor,  inn.     Bids  will  be  r lived  until  Apr.  27  In     u.  \ 

Hon,   for   the   constructloi 
school  on   \\  yandotte   St. 

\    CORRECTION 
,,.  Klngal S.   ■>■     (Official)     u  .     i,.    advised   by   the   State 

it   iio-  report   that    bids   -•■  o 
ceived    until     Ipr.    22    tor    the    1  1    ,0    B    rein 

ras    unfounded     The 
iio-    apportionment    of    the    cosl    of    tins    bridge 
5tt?    ''  '"led,    and    1,,.    plans   can    bi 

John     N      Carlisle    ,s    Stall       |  ',.,„,,        X.M.'.I     Apr.     16     nil- 

1I1T    ni 

<  ON  I  U  ICT    I'll  II   1: 

,     t,"'"!1.'1,  ;'r"V""    s» NV»     vim.     Bids    u,.a     received 

Public  Service  Commit  1     tor  1st 

,,aV,,      rV 

II    St.,    New     Voi-K:    ,l»    ,  rkourke    ,,,    ;i  ,    , 
Ave.,    NVu     v,„k 
8  -    '     Madison     dve.,    New     fork;    (F)    Oscar    Dnnloio    ,■,, 

V'"'1    Bldf„H«    N...K     11:1    smith,   Hauser  &  if 

!"■  ■    West     12.1    st,    New    York;    tin     Holbrook     i-,i.,      V 

on   Am-.   New  York  '  The  item 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK.  N.  Y 

Section  1,  Route  33 


i  high  water . 
i  high  water 


19,300  cu.yd.  excavation,  earth  above  i 
31,600  cu.yd.  excavation,  earth  below  : 
1150  cu.yd.  excavation,  earth  (sewers) 

19,500  cu.yd.  excavation,  rock 

100  cu.yd.  excavation,  rock  (sewers) 

150  front  ft.  under  pinning  buildings  less  than  7  stories 

500  front  ft.  underpinning  buildings  7  to  12  stories 

50  front  ft.  underpinning  buildings,  over  12  stories 

50  front  ft.  protecting  buildings 

95  lin.ft.  underpinning  Bowling  Green  building      

130  lin.f t.  underpinning  Stevens  House 

105  lin.ft.  underpinning  other  buildings  in  block  13 

50  lin.ft.  protecting  Howling  Green  building 

90  lin.ft.  protecting  Stevens  Souse  

100  lin.ft.  protecting  other  buildings  

53,500  cu.yd.  tunnel  excavation 

4600  cu.yd.  concrete  masonry  sta.  0  to  sta.  3  +  50 

900  cu.yd.  special  foundations  sta.  0  to  sta.  3  +  50 

-8>>00  cu.yd.  concrete  masonry  sta.  3  +  50  to  sta.  7+45 

€100  cu.yd.  concrete  masonry  sta.  7  +  45  to  sta.  10  +  10,  sta.  14  +  90  to 

sta.  15  +  65 

6100  cu.yd.  concrete  masonry  sta.  10  +  10  to  sta.  14+90 

6600  cu.yd.  concrete  masonry  sta.  15  +  65  to  sta.  18  +  38 

i/400  cu.yd.  concrete  masonry  outside  waterproofing 

350  cu.yd.  rubble  masonry 

50  cu.yd.  dry  rubble  masonry         

100  cu.yd.  brick  masonry 

50  cu.yd.  hollow  terra  cotta.  brick  masonry 

3000  bbl.  portland  cement  grout        

9000  lin.ft.  timber  piles  prepared 

2  M    ft    b.m.  timber  foundations    

LOO  cu  yd.  broken  stone  or  gravel 

11,600  sq.yd.  waterproofing,  1-ply  

100  sq.yd.  waterproofing,  2-ply      

600  sq.yd.  waterproofing,  3-ply 

loo  sq.yd.  waterproofing,  4-ply  

100  sq.yd.  waterproofing,  5-ply  

1700  sq.yd.  waterproofing,  5-ply        

900  sq.yd.  dry-ply  waterproofing 

1 1  in  sq  yd.  waterproofing  laid  in  coal  tar  pitch,  1-ply 

LOO  aq.yd  waterproofing  laid  in  coal  tar  pitch,  2-ply 

100  sq.yd.  waterproofing  laid  in  coal  tar  pitch,  3-ply  

100  sq.yd.  waterproofing  laid  in  coal  tar  pitch,  4-ply    

i    waterproofing  laid  in  coal  tar  pitch,  5-ply 
5800  sq.yd.  waterproofing  laid  in  coal  tar  pitch,  6-ply 

2000  cu.yd.  brick  in  asphalt  mastic  

LOO  lin  tt .  drain  pipe,  12-in.  vitrified 

100  tin  ft.  drain  pipe,  10-in.  vitrified  

LOOO  lin  ft  drain  pipe  8-in.  vitrified 

LOO  tin  it   drain  pipe  6-in.  vitrified  

LOOO  lin  ft.  dram  pipe,  l-ni.  vitrified  

LOO  lin  it   drain  pipe,  6-in   c.i   including  fittings  
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y— Continued 

1  lin .ft    12-in.  high  pressure  water  pipe 3  75             5.00             3.00             2.00             4.00  3  00  4  50  3  50 

4  lin.ft.  lfrin.  high-pressure  water  pipe 5.00           10.00             4.00             2.50             5.50  4  00  6  00  6  35 

2  lin.ft    20-in.  high-pressure  water  pipe 6.25            12.00             5.00             3.50             6.00  5.00  7  50  8  OP 

5jns  new  c.i.  high-pressure  water  pipe,  straight 37.50            50.00            40.00            35.00            40.00  100  00  80  00  30  00 

Ions  new  c.i.  high-pressure  water  pipe,  speeial 75.00           90.00           80.00           70.00           75  00  100  00  110  00  75  00 

1|  lin.ft   0-in.  steam  pipe 4.00           20.00           12.00             0.60              1.50  4.00  12  00  20  00 

)!  lin.ft.  4-in.  steam  pipe 3.00           15.00             7.00             0.40              1.00  3  00  10  00  15  00 

6'in.ft.  10-in.  stoam  pipe 7.00           25.00            17.00              1.50             3.00  6.00  25  00  25  00 

g|in.ft.  15-in.  steam  pipe 11.00           35.00           25  00             2  00             4.00  8.00  35  00  27  00 

lach  service  connection  steam  pipe 25.00           25.00            10  00           25.00           15.00  30.00  40  00  100  00 

(|in.ft.  new  10-in.  steam  pipe 7.00             3.00             5.00             3.00            10  00  5.00  20  00  10  00 

giin.ft.  new  15-in.  steam  pipe 11.00             4.00             6.00             4  00            12.00  8.00  25  00  17  00 

■  in.ft 6-in.  air  pipe 0.75              1.00              1.00             0.75             2.00  5.00  5  00  0  75 

lin.ft  new  6-in.  air  pipe 2.50              1.00             3.00             0.75             2.00  5.00  5.00  2.00 

*  lin.ft.  S-in.  mail  tubes 3.50             2.00             6.00             2.00             2.00  5  00  20  00  5  00 

■  in.ft.  new  8-in.  mail  tubes,  straight                         5.50             5.00             3.00             2.00             4.00  5.00  10  00  10  00 

(lin.ft.  new  8-in.  mail  tubes,  curved    ..                           7.50           10.00             6.00             3.00             5.00  8.00  20  00  25  00 

I  duct  ft.  electric  ducts  and  conduits  (in  place) 0.25             0.50             0.50             0.20              1.00  0.20  0  60  0  75 

l|O0  lin.ft.  2 J-in.  w.i.  pipe  electric  ducts                0.50             0.50             0.50             0.30             0  50  0  20  0  50  0  60 

100  lin.ft.  3  in.  w.i.  pipe  electric  duets 0.60             0.60             0.50             0.40             0  60  0  20  0  70  0  70 

1  lin.ft .3 j-in.  w.i.  pipe  electric  ducts 0.70             0.70             0.50             0.50             0.75  0.50  0.90  0.75 

1  lin.ft.  2-in.  Edison  conduit 0.35             0.50              1.50             0.25              1.00  0.20  0.80  1  00 

1  lin.ft.  2J-in  .Edison  conduit 0.50             0.60              1.50             0.30              1.50  0.20  0.90  1.25 

lemce  connections  electric  ducts 5.00           15  00           50  00           25.00           25.00  10.00  20.00  25  00 

J  Totals $2,059,182  $2,160,732  $2,173,165  $2,244,093  $2,328,997  $2,405,526  $2,462,201  $3,059,238 

CONTRACT    PRICE  CATALOG    NOTICES 

+Bridee — Newburyport,   Mass. — Bids   were   received   bv   the       ,      Waterhouse  Welding-  Co.,   Pelham  St.,   Boston,   Mass.  Cata- 
♦  mmissioners    of    Essex    County,    Mar.    19,    for    rebuilding    the        log.      Oxy-acetylene    welding    and    cutting    plants.     Illustrated, 

jlwburyport    bridge    over    the    Parker    River,    from    (A)    Wil-        16    PP-    ox8   inches.  

Jm     H.     Ellis,     East     Boston;      (B)     John     Cashman     &     Sons              Fitz    Water    Wheel    Co..    Hanover,  Penn.  Bulletin    No.    15. 

I,   Boston;    (C)    John    W.    Buswell,    Salisbury;    (D)    Holbrook,        I-X-L    steel    overshoot    water    wheel.  Illustrated,    72  pp.,    5xS 
|bot  &   Rollins  Corporation.   Boston;    (E)   RENDLE  &   STOD-        inches. 

i.IU'.    East    Boston;     (awarded    contract)     (F)    Hancock    En-              Austin    Mfg.    Co.,     Chicago,    111.      Catalog.  Austin  tandem 
I  leering   Co.,    East    Boston.      The   item   bids   were   as   follows:       motor  roller.     Illustrated,   16  pp.,  7^x11  inches. 

BRIDGE,  NEWBURYPORT,  MASS. 


inoving  old  structure  (lump  sum) 

pairing  foundations  (lump  sum) 

0  lin.ft.  spruce  piles 

eu.yd.  1 :7$  concrete 

1  eu.yd.  1 :6  concrete 

Isu.yd.  1 :6  concrete  in  railing:- 

cu.vd.  granite  masonry 

XX)  lh   reinforcing  bars 

eu.yd.  rip  rap 

0  eu.yd.  earth  fill 

lin.ft.  wooden  fence 

♦  Water   Syxtem — Allendale.   N.  J. — Bids  were  received  Apr. 

by  the  Mayor  and  Borough  Council,  for  constructing  a 
.ter  system  from  (A)  T.  J.  McGovern,  Trenton,  N.  J.;  (B) 
Jbaugh  Contracting  Co.,  6  Madison  Ave.,  New  York,  N.  Y.; 
)    .Melrose    Construction   Co.,    147    East    125th    St.,   New    York, 

Y-  (D)  H.  K.  Corbin,  170  Broadway,  New  York.  N.  Y.; 
)    Charles    K.     Kavanaugh,    34    West     55th    St.,    New    York, 

Y.;     (P)    Fillebrown-Taylor    Co.,    1    Broadway,    New    York, 

Y.;  (G)  D.  M.  Rosser  Engineering  &  Contracting  Co., 
ngston,  Penn.;  (H)  Kelly-McFeelj  Co..  Camden,  N.  J.;  (I) 
omson-Wooster  Co.,  Walden,  N.  V. ;  (J)  Aimer  M.  Harper, 
Second  St.,  New  York,  N.  Y.;  (K)  Wilkes-Casey  Englneer- 
;  A;  Contracting  Co.,  New  Hot-hello,  N.  Y  ;  ihl  Partridge  & 
irke.  Hohokus,  N.  J.;  (M)  W.  G.  Fritz  Co.,  Newark,  N.  J.; 
i  I.  >  I.  kill  Construction  Co.,  Peeksklll,  N.  V.;  (O)  Borough 
phalt  Co..  Brooklyn,  N.  Y.;  i  P)  Ralph  F.  Relly,  Saranac 
ke.    w    v.;    (Q)    Engineer's  estimate.     The   item   bids  are   as 
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Koehring  Machine  Co..  Milwaukee.  Wis.  Catalog  No.  19. 
Concrete  mixers,  hoists,  bar  cutters,  bar  benders.  Illustrated. 
92   pp.     SxlO   inches. 

Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn.  Catalog 
No.     14.      Steel    forms    for    concrete    construction.     Illustrate.!. 

pp.,  6x9  inches. 

fhe   Kent    Machine   Co.,    Kent,   Ohio.      Catalog.      Kent   pre- 
Dn  mixers.      Illustrated,    16   pp.,    6x9   inches. 

Lawrence  Pump  &  Engine  Co.,  Lawrence,  Mass.  Catalog  C. 
Centrifugal  pumps.     IlMistrated,  48   pp.,   tix9  inches. 

The  Central  Foundry  Co..  90  West  St.,  New  York.  Booklet. 
Valve,  service  and  roadway  boxes.  Illustrated,  24  pp.,  3^4x6 
inches. 

Ceresit  Waterproofing  Co..  110  S.  Dearborn  St.,  Chicago. 
111.  Pamphlet.  Waterproofing  for  Cement  Houses.  8  pp.,  4x9 
inches. 
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000  lin  ft.  trench  excavation,  dry $0.20 

1  lin  ft.  tr.ri.-ii  excavation,  wel  0.30 
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Contracts    for    Dual    System    of    Kaplil    Transit 

FOR  OPERATION  BY  NEW  YORK  MUNICIPAL  RAILWAY  CORPORATION 

Broadway-Fifty-ninth  St.  Subway — (In  Manhattan).     Route  No.  5 

Contract 
Limit9  Contractor  executed 

Morris  to  Dey  St  .    .  .  .    F.  L.  Cranford,  177  Montague  St.,  Brooklyn Sept.  27,  1912 

Dey  St    to  Pirk  PI .  .    F.  L.  Cranford,  177  Montague  St.,  Brooklyn Sept.  27,  1912 

Park  Pk  to  Walker  St Degnon  Contracting  Co.,  60  Wall  St.,  N.  Y Feb.  6,  1912 

Walker  St    to  Howard  St  O'Rourke  Engineering  Contracting  Co.,  345  5th  Ave., 

N.  Y July  17,  1912 

Howard  St  to  Bleecker  St Underpinning  and  Foundation  Co.,   290   Broadway, 

N.  Y Jan.  19,  1912 

Bleecker  St.  to  Union  Sq Dock  Contractor  Co.,  2  Rector  St.,  N.  Y Aug.  19,  1913 


$1,222,269.20 

982,740.70 

2,355,828.50 


Item  Bida  Puh 
lished  in  Engines 
ing  News  I 
Sept.  19,  1912 
Sept.  19,  191-2 
Feb.  1,  1912 


April 


1912 


Br 


i  Sq.  to  26th  St. . 


adway  (Manhattan) — Fourth  Ave.  (Brooklyn) — Routes  Nos.  4  and  36 
E.  E.  Smith  Contracting  Co.,  101  Park  Ave.,  N.  Y.  .      Aug.  1,  1913 


82, ( 156,702.  50  Aug.  7,  1913 


Tota]  $12,403,057.00 

Fourth  Avenue  Subway — (In  Brooklyn) 
<i\  sections,  extending  from  Manhattan  Bridge  through  Flatbush  Ave.  extension,  Fulton  St.,  Ashland  PI.  and    Fourth    Ave. 
to  4'ird  St      Contract-  let  in  Mav.  1908;  approved  bv  Board  of  Estimate  and  Apportionment  in  October,  1909,  and  work  begun  in 

November,  1909      $16,014,388.26 

Fourth  Ave.  Extension  Subway — Route  No.  11-B — (In  Brooklyn) 

1  43rd  St.  to  61st  St  .    .    .    Degnon  Contracting  Co.,  60  Wall  St.,  N.  Y Oct.  4,  1912  $1,930,258.50 

2.;.'  ..    61st  St.' to  89th  St.    .    . Degnon  Contracting  Co.,  60  Wall  St.,  N.  Y Oct.  4,  1912  1,904,171.25 

Total  $3,834,429.75 

Total—  Fourth  Ave.  line  and  extension 19,848,818.01 

Brooklyn  Loop  Line  (Centre  Street) — Route  No.  9-0 — (In  Manhattan) 
Extending  from  the  Manhattan  terminus  of  the  Brooklyn  Bridge  under  Centre  St.  and  Delancey  St.  extension  to  Williamsburg  Bridge,  with 

spur  at  Canal  St.  to  the  Manhattan  Bridge  (including  real  estate,  but  not  engineering,  etc.) $12,767,732.07 

New  Utrecht  Ave.  Elevated  Line— Route  No.  39 — (In  Brooklyn) 

2  39th  St.  to  Coney  Is Post  &  McCord,  Inc.,  101  Park  Ave.,  N.  Y Dec.  31,  1913         SJ.672,190  00 

Total  amount  of  contracts  on  lines  for  operation  by  Brooklyn  company  (to  date) 840,091 .  IVI  .us 

FOR  OPERATION  BY  INTERBOROUGH  RAPID  TRANSIT  CO. 
Seventh  Ave. -Lexington  Ave.  Subway — Routes  Nos.  5,  19  and  22,  43,  16,  4  and  38,  9  and  48 

tg  26th  St.  to  40th  St Bradley  Contracting  Co.,  1  Madison  Ave.,  N.  Y July  21,  1911 

-  Work  stopped  on  April  26,  1912,  on  account  of  change  in  routing  of  this  branch. 

Lexington  Avenue  Branch — Route  No.  5 

8  53rd  St   to  67th  St Bradley  Contracting  Co.,  1  Madison  Ave..  N.  Y July  21,  1911 

a  67th  St   to  79th  St..  .  .    P.  McGovern  &  Co.,  1  Madison  Ave.,  N.  Y Feb.  13,  1912 

'l0  79th  St.  to  93rd  St Bradley  Contracting  Co.,  1  Madison  Ave.,  NY July  21,  1911 

11  93rd  St    to  llllith  St Bradlev  Contracting  Co.,  1  Madison  Ave.,  N.  Y July  21,  1911 

106th  St.  to  118th  St Oscar  Daniels  Co.,  Woolworth  Bldg.,  N.  Y Sept.  3,  1911 

118th  St.  to  129th  St Bradley  Contracting  Co.,  1  Madison  Ave.,  N.  Y Nov.  17,  1911 

(Assigned  to  MeMullen,  Snare  &  Triest,  Inc.) 

,4  199th  St    to  135th  St Arthur  MeMullen  &  Olaf  Hoff,  149  Broadway,  N.  Y.      July  23,  1912 

[5  ;    135th  St.  to  157th  St Hagerty-Drummond  Co.,  48  Park  Row,  N.  Y Nov.  17,  1911 

(Assigned  to  Roger*  ec  Hagerty) 


83,634,213.50 


83.369,484  20 
1,961,997  .00 
3,253.072  SO 
3,132,195.05 
2,825,740.74 
4,071,416.50 


Nov.  3,  ; 
Dec.  14, 
Nov.  3,  19 
Nov. 
Nov.  3,  a 
Nov.  3,  191 


Southern  Boulevard  Branch 
1  138th  St.  to  147th  St..  . John  F.  Stevens  Ci 


(As  'igned  Oct.  23,  1913  to  RiclBy  Carvel  Co.',  Inc.,  401  West  59th  St.,  N.  Y.) 

I.A  U7th  St.  to  Bancroft  St Rodgers  &  Hagerty 

N.  Y. 


'on.- 1 1 
v,  !•: 


Routes  Nos.  10  and  22  (In  the    Bronx) 

Oct.  22,  1912 


.struction  Co.,  55  Wall  St.,  N.  Y 

"      Carvel  Co.,  Inc.,  401  West  59 

152nd  St.  and  Harlem  River 


826,323,811.09 


$2,253,281.75         Sept.  26,  1915 


$2,253,159.25 


$4,506,441 .  00 

Jerome  Avenue  Branch — Route  No.  16 — (In  the  Bronx) 

157th  St.  to  182nd  St Oscar  Daniels  Co.,  Woolworth  Bldg.,  N.  Y Dec.  31.  1913 

.    182nd  St.  to  Woodlawn  Road.  .  .    Cooper  &  Evans,  220  Broadway,  N.  Y 

Seventh  Avenue  Branch — Routes  Nos.  4  and  38,  9  and  48 — (In  Manhattan) 

Beach  SI    to  Commerce  St Degnon  Contracting  Co.,  60  Wall  St.,  N.  Y Dec.  31,  1913 

n,t h  St    to  30th  St Cauavan  Bros.,  N.  Y Dec.  31,  1913 


$1,077,978.00 
$1,076,831.00 


White  Plains  Road  Lin< — Route  No.  18 — (In  the  Bronx) 

Burke  Ave.  to  241st  St Alfred  P.  Roth,  Broad  St.,  N    Y  Deo.  81,  1913 

fWood  ide,   i  toria  and  Corona  Lini — Routes  Nos.  36  and  37 — (In  Queens) 

Queensboro  Bridge  Plan  Snare  A  Trieet,  I  13  Liberty  St..  N.  Y Oct.  7,  1918 

in.,    Cooper  & Evans,  220  Broadway^,  N. 


$4,586,370.25 


$958,484.00         Dec    I.  1913 


1  as  [Ant 


i.i ti.  (  lontraoting  I  ->  .  101  Part  Vve.,  N,  Y. 


Ms 


I    i| 


Steinway  Tunnel  Extension — Route  No.  60 — (In  Queens) 


'  |ui    a  b 


oh,  i''i  i 


lot  i 


I d  I  lontraoting  '  >o  .  60  R  all  St.,  N.  i.. . 

oi   lim     i ration  bj  [nterborough  Rapid  Transit  Company  (to  date) ... . 

fori      I  us  oipal  Railwo     I  orporal 

Seventh  Avenue-Lexington  Ivo      Routes  Nos   i  1  88 

I  i.l 

i]  '.... '  '.,   .    (JO    \\    ,l|    -,        \      *, 

Rapid   I i?  ij  <  Ion  truol Co    105   Broad- 

way    N    ■>  '  '''   •"•  '•  ' 

■  to  K.tli  St,     .  United    taU  i  Ri  all         i         '  Co.,  Ml  Broad- 

way    **»'    Y  ^':n      ■ 

ran    (  I    Myrtle     Ivi      ( loi 

Phoenix  Bridge  I  '••     19  Will SI     N    1  

I     «    Burnh  im,   10  East  42nd  81       •    5 
\\  hlti    II  kin     •  ipld  ti  i  RouUi    18 

I  I  Osoar  Daniel  Woolworth  Bldg.,  N.  •) 

Rooon  Irui  lion     '•  ln»  ly  Tu I  Routi    28 

Vve    lor 

land  Alsl  

It,, i,.d  Tram  II  Hubw  -     I  in  Co     16  I  Bi I 

WI1V.    N     "> 

c Bi    nton  Bi  u  h  Llni      H 12 

i.a  In  1 

, 
PUm 

I.,  Manhattan 
i 


$881,859    im 

860,743.50 

2,063,588  00 


$557,856   60 
811,820,131    34 


88,069,522  do 
2,292,000  00 

$1,837,726  00 

$707,661    i»l 
$1  18,226  OO 


Aug.  28,  1913 
Feb.   13,  1913 

Feb    18,  i'-h:; 


101  I 


17,  191  I 


nth  a    I  Hi 


■  ■    ,  im    •  .         Iprll  ".  i"1 


tpril    •;,  101 


April  30,  1014  E  N  GINEEEING     N  B  W  S  355 
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*  Denotes    work    advertised    in    ENGINEERING   NEWS. 

+  Denotes    contract    awarded.        The    names    of    bidders   awarded    contracts    are    set    in    CAPITALS. 

RAILWAYS 

Maryland — Reichley  Bros.  &  Co. — This  company  plans  to 
construct  a  railroad  into  a  tract  of  10,000  acres  of  timber 
north  of  Little  Orleans,  Md.  The  company  is  located  at 
Cumberland,    Md. 


♦  Florida — Seaboard  Air  Line  Ry. — A  contract  has  been 
Warded  by  this  company  for  the  construction  of  a  line  from 
Bartow,  Fla.,  to  a  point  near  Lake  Wailes,  Fla„  about  25 
niles.    to  A.    D.   LANGFORD,    Valdosta,    Ga.      Noted   Apr.    16. 

TeunrsHrr — National,    Chattanooga    &    St.    Louis   Ry. — Plans 

ire  being  considered   by  this  company  for  enlarging  its  yards 

it  Chattanooga.    Tenn.,   and   double-tracking   its   line    from   the 

•aids    to    the    foot    of   Lookout    Mountain.      Hunter    McDonald, 

ile.  Tenn.,   is  Ch.  Engr. 

Tennenxee — Nashville.  Shiloh  &  Corinth  R.R. — This  com- 
lany  has  been  incorporated  for  the  purpose  of  constructing  a 
•allroad  in  Tennessee.  Estimated  cost,  $5,500,000.  Allen  W. 
Tones.   Augusta,   Ga.,   is   interested. 

!  kriitiick) — Louisville  &  Nashville  R.R. — This  company 
I  onteniplate.s  the  enlargement  and  improvement  of  its  yards 
lit  Hazard.  Ky.  \V.  H.  Courtney,  Louisville.  Ky„  is  Ch.  Engr. 
Indiana — Preliminary  steps  are  being  taken  by  the  City 
Souncil  of  South  Bend,  Ind.,  to  secure  the  elevation  of  the 
racks  of  the  Lake  Shore  &  Michigan  Southern  Rv.  and  the 
'.rand   Trunk   Ry.   through  the  city. 

IllinoiH — Chicago.    Milwaukee    &    St.    Paul    Ry. — This    com- 
any    filed   application.    Apr.    20.    with   the   Illinois   Public   Utili- 
ies    Commission     for    authority     to    issue    $30,000,000     general 
nd    refunding    mortgage    bonds.      The    petition    specifies    that 
he  entire  amount  will  be  spent  within  the  next  few  years  for 
tterment   and    upkeep   of  the   railroad.      The   sum    of  $5.- 
lOO.Ono  will  be  spent  for  the  elevation  of  tracks  on  the  Bloom- 
tgdale  and   Evanston   branches   inside    the   city   limits   of  Chi- 
le     111.,    and    several    millions    on    the    enlargement    of    the 
-    >    freight    yards.      Nearly    100    miles    of    new    track    will 
1.      An    unestimated    figure   is    named    in    the   petition    for 
nstruction    of   double   tracks   at    various   points   over   the 
Itire     system,     considered    the    most    important    improvement 
>r  which  the  bonds  are  to  be  issued.     C.  F.  Loweth,  Chicago, 
|.L.  is  Ch.   Engr. 

I      Montana — Great  Northern  Rv.   Co. — This   company   plans  the 

Ucpenditure  of  about   $2.01111.111111   on   the  line   from    Williston,    X. 

! L  to  Cutbank.  .Mont.  Improvements  include  S  new  stations, 
ttei  sion    of    industry    tracks    and    construction    of    25    water- 

liftening  plants,  and  about  30  steel  bridges.  Active  construe- 
on   work   will  soon  start. 

I    MiMMuuri — Holla.     <  >za  1  k     &     Southern     Ky.     Co. — This    com- 
iny    I. .is    been    organized    to   construct    a    railroad    to    connect 
olla  and   Anutt,   about   is   miles.     Among    Hn>s..   interested  are 
W.    Webb.    Rolla,    ami    ,r.    A.    Frank,    Anutt. 

Kansas     City,     Mexico     .V     Orient      By. — This     company     has 

ade  tinaneial   arrangements   for   reorganisation    and   the  COm- 

|  etion   of  its  line   from    Kansas  City,    Mo.,    t..   Wichita.    Kan.,   at 

■  cost   of  $15,000,000.    A.    H.    Dickonson,    Wichita,    is   Gen.    Mm. 

I  Texan — The   Young  .Men's  Business   League  01    Vernon,  Tex.. 

interested  111  the  construction  i>i  railroad  from  Vernon  in 
I  >n  Antonio,  Tex. 

+  N"«    >ie\i klahoma,   New    Mi  This 

impanv  has  awarded  a  contract  to  amis  &  DEEN,  Roswell, 
I  M..  for  constructing  its  in..]. use. 1  extension  from  Wilson. 
I    M.  to   Ringling,   X.   S3. 

Idaho— Oregon  short   1. in.    1:  1:.     'riiis  companj    proposes  to 

I  did  a   35-mile  extension   to  its   (daho   Northern   branch, 

■tilth's    l-'ci  1  \     10    Payette    Lakes.      A.    M.    Nelson,    Salt     Lake 

I  ih,    is    Asst.    Engr. 

spokan..    Wallace    .\    Interstate    Rj       (Chicago,    Milwaukee 

M  St.    Paul    Ky.)      Preliminary   arrangi  made 

•  it   lis   in  opoa    1   exten- 
lin    from   Coin    il'Alene    to    Wallace.      C.    K.    Loweth,    Ch 
•.;.,   is  Ch.    Kiigr.      Noted    .Ian     1 

I  Arisonn — Phienlx    &    Tidewater     R.E       The    stale    Corpora 

nn   Commission    bas   manied    permission    to    this   companj     lo 
u.-    sio,  1,     1,1    1  In     an,, mnl     1,1     I  '   100,000    and     1I1  si     moi 

■Id  liondH  in  Ho-  sum  of  $2,400, Tins  will  enabli     in, 

Iny  to  proceed  at  once  with  tin  construction  of  the  road 
■mi  Tn.  \i  i/..     .1    .1.   Hawkins,    Pn 

Wlz.,   Is  ; 

I  Waalilnulim      Richland     Nortl 
■ipare.l    lo  ,i,  m  in.n 

■inect    Richland    « 1 1  li    the    lianford    terminus    ol    tie     Chi 

■  Northern   Paelfli    R.H    Co      Thl     compkny   will   receive   bid 

■  >ui    Mm     1  along    s Hi  ,,,,  1,. 

■  ck   line  ovei    the   I'omi    Denanci    cut-off,   in   Tacoma,    u 

IWnhlimlmi      Tal.u    Railway    *    N.r  This    com- 

■  >y     b..  .  I      ,,|       1;;  

■'mid;,  build    a     railroad     from    Tnkn     Inlel     to    Hi. 

■llllllii  I,     Columbia         Will  ,1.     s 

■vley    and    Worrtill    Wilson,    of    Seattle,    Wash 

+  ■•  Southern  Pacini      Co       li     1       reported     Hint     Ibis 

1  riwai  ded  i"    Hie    1  "r  VH   CONST1 

tliiinl.    •■  ,  1    1, 

•  t"'  •on     W<    ' 1.  in     1 . 

...ted         \,,|  ' 


California — California  &  Oregon  Coast  R.R. — This  com- 
pany is  considering  plans  for  the  construction  of  a  railroad 
from   Grants  Pass   to  Crescent  City.     J.    F.    Reddy  is  Pies. 

+  Alberta —  Canadian  Pacific  Rv. — A  contract  has  been 
awarded  by  this  company  for  grading  the  25-mile  extension 
to  its  Stirling-Lethridge  line  to  GEORGE  H.  WEBSTER,  Cal- 
gary, Alta. 

ELECTRIC    RAILWAYS 

Auburn.  X.  Y. — The  Geneva.  Seneca  Falls  &  Auburn  R.R. 
Co.  has  completed  preliminary  surveys  for  the  extension  of 
Us  line  from  Seneca  Falls  to  Auburn.  W.  B.  Atwood,  Seneca 
Falls,    is    Vice-Pres.   and   Gen.    Mgr. 

Lrivlstiia,  X.  Y. — The  Niagara  Gorge  R.R.  Co.  contemplates 
the  extension  of  its  line  on  Water  St.  in  Lewiston.  Bert  L. 
Jones,   Buffalo,   is  Vice-Pres.  and  Gen.   Mgr. 

Graham,  Ya. — The  Appalachian  Power  Co.  will  extend  its 
electnc  railway  to  West  Graham,  about  one  mile.  Herbert 
Maikle.   Bluefield,  W.  Va.,  is  Gen.   Mgr. 

.  St.  Petersburg,  Fla. — C.  J.  Morrow.  St.  Petersburg,  has  ap- 
plied for  a  franchise  to  construct  an  electric  railway  in  St. 
Petersburg. 

Bowling  Green.  Ky. — The  Southern  Traction  Co.,  succes- 
sor to  the  Bowling  Green  Rv.  Co.,  plans  to  improve  and  ex- 
tend its  line  in  Bowling  Green.  L.  D.  Haines,  Bowling  Green, 
is  Secy. 

Portsmouth,  Ohio — The  Portsmouth  Street  Rv.  &  Light  Co. 
will  receive  bids  until  May  15  for  constructing  about  22  miles 
of  new  track.  R.  D.  York  Portsmouth,  is  Vice-Pres.  and  Gen. 
Mgr. 

Toledo,  Ohio — The  Toledo.  Ottawa  Beach  i-  Northern  Ry. 
Co.  is  preparing  plans  for  the  extension  of  its  line  froh  To- 
redo  B^ach,  Ohio,  to  Monroe,  Mich.  F.  R.  Coates,  Toledo,  is 
Pres.  and  Gen.   Mgr. 

Washing-ton  C.  H„  Ohio — A.  M.  Fisher,  Indianapolis,  Ind., 
is  interested  in  the  proposition  to  construct  an  electric  rail- 
way  from   Washington  C.  H.   to  Hillsboro  and  Columbus. 

Evansville,  ind. — The  Evansville  &  New  Harmony  Traction 
Co..  recently  incorporated,  is  making  preliminary  arrange- 
ments for  the  construction  of  a  traction  line  from  Evansville 
to   Xew    Harmony,    about   30    miles. 

Indianapolis,  Ind. — rians  are  being  prepared  by  the  Indi- 
anapolis Traction  &  Terminal  Co.  for  the  construction  of  a 
street  car  line  on  Minnesota  St.,  from  Shelby  St.  to  Kevstone 
Ave.,  about  one  mile.  R.  R.  Smith,  Indianapolis,  is  Pur 
Agt. 

Detroit,  Mich.  'Do-  City  Council  has  granted  a  franchise 
to   the   Detroit   United    Rj    Co.  a    belt   Ifhe   in   De- 

troit.      !•".    W.    Brooks.    Detroit,    is    ion.     Mgr. 

Martinsville,  111.— The  Oil  Belt  Ry.  Co.,  contemplates  the 
...nst!  m  in. 11  of  .111  electric  railway  from  Bridgeport,  111.  to 
Vincennes,    ind. 

IVkin.    III. — The    Pekin    Street    Ry.    Co.    has    been    incorpor- 
ated   i"   ci  and   operate   an    elect   Ic    railway    in 
w.    E,   Lautz,    1  >.    1 1.   Volde  ami   w.    P.    Herget   are  among    the 

ators. 
Madison,  Wis. —  Plans  an  being  considered  bs  the  South- 
ern Wisconsin  Ry.  '  (tension  Of  its  line  from  .Madi- 
son to  Middleton.  Hugh  Montgomery,  Madison,  Is  Pur,  Am. 
+  1  iiiei  River  Falls,  Minn.— The  contract  for  constructing  a 
line  from  Thief  Rivei  Palls  to  Goodbridge  about  20  mil< 
been  awarded  b>   the  Minnesota  Nortl 

to    Jl  IHN    MOBERI  !.  ' 

\  Irulniii.   Minn.     The    Mi 

the   ext<  nii.i ;s   line    Virginia    to   Blwabik,   al 

11.  s.  New  ton,   VIri  Gen.   Mgr. 

<< nliii.   Kan,      The    Bakin    I  ..   build 

0  Salina   on   w  I  ,uii   be 

operated,     An  extension   to    Belleville  will   be  made  latei 

•  loud    count  les    ha  vi    a  1 1  • 
tor  tin 

Kansas    City,    Mo.     The    Board    ol     Park    Commissioners    is 

■  1110;    a    pla  11    to    roust  rui  9    trollej     line    In 

Swope    Park.      Gen.    Cusil    Lechtman    is   Chn,    of   the    Bd.     The 

the    Vfetropolitai     - 
1  a    tor  t  he  Basse  pui  pose  also  Is  I 
Bt.    Loots,    Mo.     The   St     Louis    A    Jennings    Ry.    Co.    has   a 
f  1  am  hlse  to  e*  tend   Its   Ploi  Issa  nt    A  -.  1 

4Bentonvllle,    \rk      The  contract    foi    constructing  a 

onvllle  to   Rogers  bas  been   awarded   to  the 
OZARK    STATES   TRUST   CO.,    Springfield,    Mo,      Noted    Apr.    2. 
Dallas,  Tex.      \n   application   bj    John   T    Joins   ami   a 

treet    rallwaj    on 

trolil    Columbia     A\e.     to    Clam!      \\e      Is     ponding 

1  ommisslon. 

The  construi  I  n  Interurban  line  from  Ha l las  to  Ter- 
rell    •   d     t  11.    ol  proposed,     The  st ,'     w  eb- 

I   Boston,   Masi .  1-  In  ch 
pi 

Baa  tntonlo,  rex  Thi  San  Untonto.  San  .to*,.  A  Medina 
Interurban    lb.    Co     bas    been    Incorpi  instruct    and 

ope  1  .!'■  e   to  Kirk.     C   A 

Neiv  ton    is    Inlet  esled. 
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Waco.  Tex. — rians  are  being  prepared  by  the  Southern 
Traction  Co.  for  the  extension  of  its  line  from  Elm  St..  Waco 
to    Bellmead.      B.    B.    Stichter,    Dallas,    is   Gen.    Mgr. 

StUlwell,  Okla. — The  Oil  Traction  Belt  Line  Co.  has  been 
organized  for  the  purpose  of  constructing  an  electric  rail- 
way from  StUlwell  to  Blackwell  and  from  Stillwell  to 
Miami. 

Twin  Falls,  Idaho — C.  V.  Parks,  Twin  Falls,  is  interested 
in  the  construction  of  an  electric  Lrfterurban  railwaj  from 
Twin   Falls   to   Rock   Creek,    about    17    miles. 

Alameda,  Calif. — The  San  Francisco-Oakland  Terminal  Rys. 
will  build  a  street  car  line  from  15th  St.  and  San  Pablo  Ave. 
in  Oakland,  down  Broadwav  to  Water  St.,  thence  to  Webster 
St.,  to  Santa  Clara  Ave.,  to  Ninth  St.,  to  San  Antonio  Ave., 
to   San   Jose  Ave.,    and   to    High    St.    in   Alameda. 

Fresno,  Calif. — The  Fresno  Traction  Co.  contemplates  the 
construction  of  an  interurban  line  to  Calwa,  about  three 
miles.     F.  W.  Webster  is  den.  Mgr. 

Itialto.  Calif. — The  Crescent  City  Ry.  Co.  has  transferred 
its  franchise  to  construct  an  electric  railway  in  Rialto,  to 
William  G.   Henshaw.  * 

Sacramento.  Calif. — The  Citv  Council  has  granted  a  fran- 
chise to  the  Pacific  Gas  &  Electric  Co.  to  double-track  its 
10th  St.  line  in  Sacramento,  X.  J.  Hullins,  Sacramento,  is 
Supt.   Ry.  Dept. 

San  Francisco,  Calif. — The  Board  of  Public  Works  will  re- 
bids  about  June  1  for  the  extension  of  the  municipal 
railway  from  Van  Xess  to  Potrero  Ave.  Frederick  J.  Church- 
ill is  Secy,  of  the  Bd. 

LIGHT,    HEAT    AND    POWER 

Holyoke,  Mass Bids   were  received  Apr.  14  for  a  1250-hp. 

gem  rator  for  the  municipal  light  plant  from:  Westinghouse 
Electric  &  Mfg.  Co.,  $13.S30,  less  $485  for  old  machinery; 
General  Electric  Co.,  $11,100;  Allis-Chalmers  Mfg.  Co.,  $12,770. 
X,,    award    has    yet    been    made. 

Worcester,  Mams. —  Bids  are  being  received  by  the  Com- 
missioners of  Worcester  County  for  a  building  to  contain  the 
heating  plant  for  the  Worcester  County  Training  School;  also 
for  a  chimney,  boilers  and  steam  piping.  Cutting,  Carleton  & 
Cutting,    11   Front  St..    Worci  ster,   are  Archs. 

Stamford,  Conn. — The  Stamford  Gas  &  Electric  Co.  will 
l.uild  a  gas  holder  on  South  St.  It  will  cost  about  $17,500. 
G.    B.   Leland   is   Supt. 

VDingliaiiKon,  W.  Y. —  (Official) — Bids  were  received  by  the 
State  Hospital  Commission  on  Apr.  27  for  the  reconstruction 
of  the  electric-lighting  system  at  the  Binghamton  State 
Hospital  as  follows:  Wall  Engineering  &  Contracting  Co., 
80  Maiden  Lane,  New  York,  $10,100  (it  is  reported  that  this 
company  has  asked  permission  to  withdraw  its  bid);  Frost 
&  She!, Ion.  Albany,  X.  Y.,  $34,200;  T.  Frederick  Jackson,  Inc., 
91  John  St  ,  New  York,  $35,963;  Lord  Electric  Co.,  105  W. 
40th  St.,  Xew  York,  $31,870;  J.  J.  Mack  &  Co.,  20  Nassau  St.,  ■ 
...  '.v    York,    !  16,480 

Bids  tor  steam  and  exhaust  piping  in  the  Binghamton 
State  Hospital  were  received  from  J.  J.  Horan  &  Co.,  Troy, 
X.  Y.,  $10,207;  Gaylord  &  Eitapene  Co..  Binghamton.  X.  V.. 
$8439;  Edward  Joy  Co.,  Syracuse,  N.  Y.,  $7900;  John  W.  Dan- 
forth  Co.,  Buffalo,  X     V  .   .'"lav      Noted  Apr.   16. 

*C«llio»,  V  ^.  (Official)— The  Stat.-  Hospital  Commission 
received  the  following  bids  on  Apr.  27  for  installing  addi- 
tional boilers  and  underground  steam  connection  In  existing 
buildings  at  the  Gowanda  state  Hospital:  John  w.  Dantortn 
Co  Buffalo,  X.  V.,  $7331;  Wall  Engineering  Co.,  Inc.,  Buffalo, 
X  Y  S8495;  Edward  Joy  Co.,  Syracuse,  X  Y,  fsaim,  Balph 
Standing,    GOWanda,     N.     Y,     ,;7Is'.i        Noted     Apr.     16. 

Kings     I'urk,     V     ^.       (Official)    -The     State     Hospital     Com- 

loi     received   the   following    bids  on   Apr   27    fpr   electrical 

orh    in   buildings   A     B.   C   and    D,   at    tie-    Kings    Park    Btati 

Hospital'    Lord     Electrii     Co.,    LOS    West     10th    St.    New    York, 

$16  000-    T.    Frederick    Jac lie    .    '.»'.*    John    St.,    Xew    York, 

$24  981'  Peter  Keeler  Building  Co.,  Albany,  X.  Y.  $17,977; 
Eugene    Frank,   22    Easl    .'1st    St.,   Xew    Fork,   $29,888;   Jandous 

Electric    Equipment    '  '"  .    inc.,    Xew    York.   817,1 ;    New    York 

Construction  Co.,   132      B [way.  New    York,    (19,63"      Edward 

l„v  Co  Syracuse,  X  Y  .  $24,389;  W.  B.  Perry  Electric  Co., 
ja2A  Livingston  St.   Brooklyn,  N    v.,  $18,997. 

Bids  for  new  ell  itol  tnd  Ho  ■■.  iiiiiL-  thereto  for  the 
KingK    Pari  Hosp  i     1 1  ..i  i      \\  heeler- 

Si  .    Sew     stork,    (11880; 
ictlon   '■".    L328   Broadway,   New    York,  111,- 
oi    i-.,  .    i  ;n.     \-.  •      .,,,,1    26tfi    si  .    New    5  or]  . 

il  i  777       Tl  ■  I    1 he     ■  ppropi  It a1 

ered    the    aboi  . 

,         there  fori       to     reject 
I 

%,->,     \  ,.rk.    \.    ^  .      i  B i.  ii    ol     dn tan)      (<  ■" 

•1      l: I      "    "■      "' 

IBId  I     I  .a,..: 

n     foi    heating  and  ork  roi     '■ iddll  Ion    I     I 

''   •   '"    ' ,"1 

dui  I     work    of 

Addll 

polltnn    Museum   of    \n.   focati  d  in  the  weBl 

1st  SI      Boi  a  I     ihattan 

The      bll  '       *      ''"• 

I  '  I    ,  I     ■        A 
I         New 

Ol 
\li„-,t    Wlnti 

+  \.  „      (fork.      \       \  '  " '"' 

..    I,    I  I 

m    iln 

n.  „    ^ „,u.    t.  1 
WIM    ,  III    11    «.n  1,1  res 


of  the  Borough  of  Brooklyn,  Borough  Hall,  for  electric  wiring, 
fixtures,  and  gas  work  in  the  offices  of  the  Bureau  of  Build- 
ings,  and   third   floor,   Borough   Hall,   Borough   of   Brooklyn. 

Koehewter,  N,  Y. — A  syndicate  of  New  York  capitalists  has- 
been  formed  for  the  purpose  of  developing  power  on  the  wi  Bl 
bank  of  the  Genesee  River.  The  plans  include  the  use  ot 
water  from  the  Barge  Canal,  and  the  construction  of  a  power 
canal  from  the  proposed  harbor  at  western  tide  waters  to  the 
point  where  it  is  proposed  to  locate  the  power  plant.  It  is 
estimated  that  the  project  will  cost  about  $2,Q00,000.  Richard 
B.   Hayden,    Xew    Yoik,   N.    Y.,    is    interested. 

+  Roehes«er,  N.  A". — The  Central  Hudson  Gas  &  Electric-  Co. 
has  awarded  a  contract  to  the  J.  G.  WHITE  ENGINEERING! 
CORPORATION.  43  Exchange  Place.  New  York,  N.  Y.,  for  the 
construction  of  a  duplicate  transmission  line  between  Pough- 
keepsie  and  Newburgh.  to  cost  about  $60,000.  It  is  reported 
that  new  generators  will  be  installed  in  the  steam-generating 
plant. 

■f-Utica,  A".  A'. — See  item  under  Miscellaneous:  Conduits — 
Utica. 

1'alerson,  A".  J. — Bids  will  be  received  until  May  5,  by  the 
Board  of  Public  Works  for  furnishing  and  maintaining  art- 
lights  for  lighting  the  public  streets  of  Paterson.  T.  Simpson 
Standeven    is   Clk.    of   the    Bd. 

Pomnton  l.akeK.  A.  J. — Bids  will  be  received  until  May  5, 
by  the  Mayor  and  City  Council,  for  the  construction  of  an 
electric-light  plant  and  water-works  system.  J.  Frank  Cor- 
nelius is  Clk.  Joseph  B.  Rider,  29  Broadway,  New  York,  N.  Y.. 
is  Consult.   Engr. 

Kutxtovt-n,  Penn. — The  Electric  Light  Committee  has  sub- 
mitted a  report  to  the  Common  Council  estimating  the  cost  ot 
the  proposed  improvements  and  extensions  to  the  municipal 
electric-light  plant  at  $25,000.      E.  Slonecker  is  Mgr. 

Alexandria,  Va. — The  Alexandria  County  Lighting  Co.  has 
had  plans  prepared  for  rebuilding  its  power  house  at  tin- 
foot  of  Wolfe  St..  to  double  the  output  of  its  plant.  Xew 
equipment,  including  a  1000-kw.  turbine,  will  be  installed.  C. 
D.   Hubbard    is   Mgr. 

Louisville,  liy. — It  is  reported  that  the  Fitch-Miller  Co.. 
Keller  Bldg.,  Louisville,  has  asked  permission  of  Congress 
to  construct  a   hydro-electric  plant  on   the  Ohio  River. 

Canton,  Ohio — Press  reports  state  that  the  O.  C.  Bar- 
ber Mining  &  Fertilizing  Co.  will  establish  a  central  generat- 
ing station  at  Canton,  to  cost  about  $1,000,000.  Part  of  the 
energy  will  be  used  for  operating  the  Barber  plants,  while  the 
surplus  current  generated  will  be  sold  to  towns  in  the 
vicinity. 

Effingham.  Kan. — At  an  election  on  Apr.  15.  the  citizens 
voted  in  favor  of  a  bond  issue  of  $12,000  for  the  installation 
of  a  municipal  electric-lighting  system 

Mm -iiu-iii.  Kan. — E.  B.  Murray  and  L.  C.  Hamilton,  Assoc. 

Engrs.,  Missouri  Savings  Bank  Bldg.,  Kansas  City.  Mo.,  are 
preparing  plans  for  the  installation  of  a  municipal  electric 
light  plant  in  Summerfield,  to  cost  about  $12,000. 

limning,  \eb. —  Bids  will  be  received  until  May  12.  by  the 
Village  Clerk,  for  the  construction  of  an  electric-lighting  svs 
tern,  to  cost  $7308.  Grant  &  Fulton.  Lincoln.  Neb.,  are  Engrs. 
in-Charge.      G.   G.   Bruckert  is  Village   Clk. 

G-uxgow,  Mont. —  (Official) — See  item  under  Streets  am 
Roads. 

Helena.    Mont. —  (Official) — Bids     will     be     received     until 
p.m..    May    4,    by    tin-    City    Council    for    the    installation    ol    ai 
ornamental    lighting    system    consisting    of    391    posts,    mi    th 
West    Side    of    I  he    city.      IJ.    J.    McConnell    is    City    Clk.      Notei 
Mar.  5. 

Oilman    City,    Mo.— It    is    reported    that     contracts    will    I 
awarded   about   May    1    I'm-  the   installation   of  a    municipal   elei 
trie-light    plant,    1"   cost    about    $8000.      E.    B.    Murra.\    and    I.. 
Hamilton,     Missouri     Savings     Bank     Bldg..     Kansas     CitJ 
a  re   Engrs  -  in  '  !ha  i  I 

Cuero,    'IV.v. — The    Cuero    Light    &    Power    Co.    has    base,, 
site   ,in  the  Guadalupe    River,   and    will   construct    two  dams   f" 

water    p.iwei      ib-\elo| III.     t.i     generate     energy      for     II" 

power.      The    estimated    cost    "i    the    work    is    $160,000 
Davis   is  Mgr. 

Dallas,  Tex, — The  Northern  Texas  Utilities  Co..  i.e.n 
organized  with  a  capital  stock  of  $500,000,  is  having  pi 
prepared  tor  a  number  of  electric-power  ami  lighting  p 
tn  be  installed  in  various  towns  iii  northern  Texad  \  s\st 
ol  electric  power  transmission  lines  is  also  proposed  'l 
Incorporators  an-  .1.  P,  Quirk,  Minneapolis,  Minn.:  .i  B  Elm 
\.  w  York,  x.  Y.  .1  .i  Mueller.  Chicago;  Hiram  Grosman 
ii    i  ■    pi lief,  I'.. lias.  Tex.,  ami  others. 

lie II.-,    Winsh.     The    propert>     .•!    lb.     Republic    Light 

Powei    i '"     has    been    taken    over    bj    S     IS     M.iiiii    and    A. 
C w  hn   will   install    now   endues   in   the    powei    house,  co 

siiini    n.w    Humes  -iii'i   m.ii.i    "in-    i. lie  i    [mpro\ nti 

Seattle,    Wash.     Thi     i"ii"» bids    were    received    bl 

Board  "'  I'ni'iii  w.'ii.".  foi  furnishing  electric  meters  fm 
municipal  lighting  Bystem  Northwestern  Supply  Co.,  $59. 
Westinghouse  Electric  A  Mffj  Co.,  $00,690;  Western  Die 
.  o       69,690:    fori    w  aj  ni     Elei  trie  Co  .  $61.1  16;    W,    R     H(  | 

61, a  III  'iin.  an     Kb  .11  le    Mil-      Co.,    $66,287 

+  i  ■    ls    i  •■ -ted    that    .  "iii  i  a.  ts    ti  "iii    the    i.i'i      a  Iven   E  ■ 

bi    i.     i"  mi Hi.     \c  niTiiw  i-:sti-:i;.\    srrri.y 

I..,     ! meters    to  the  WEST1NOHOUSR  CO..  foi    n mef 

.,,i   I,,  1 1,,     w     i:     HBNDR1    '  '<  I    foi    an   Indi  flnlt 
■poknne,    Waan.     Th.     Spokane    Valloj     Power    < '"     will    I 

toe]      1 1  "in    $200,000     I"        i  "i ' 

nan i     .i.\.i..|.M.       H       |...w.i     -it,-    below     Fori     \\'il 

\\  hi  a    compli  ted    H"     i'Ik  "'     e  hi    furnish    20, hp,      i>. 

i"  ii.  i.   :'!"•!    I     \  "  ■     Pfi       •'(   th.    rompanj 

Holier.    Ore.        'I'll.  -    S.Mllli     I     1I.1      |)OWel      llOUBI      "I      lie-     l-'.e'l- 

1  I  'iii    a    Powei    Co     1 mi'    .1.  ■  1 1  .i\  .-.I   by    ti  >  .- 

I      I-  -I      J  ,.'.  'I'll.       I I      e.    1        lull  1       Ini   111  .  .I,     ami     w  III 

1  .   I.iiill       1        '  ""ii       '         I ill  I ■'        \        ".      Bll  ker.     Ih     Sr 

and      Mi    1 

Wallowa,   ore.     Tb.     City    Council    him    npproved    th«   id 

11    of    ih.     ,, |i  h..ii    Lighting 

1    ..I     lb.     now 

.I  ion  dam  Ii     tboul   *  :t  r. .  < 
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Fall  River  Mills,  Calif. — The  California  Power  &  Mfg. 
Co.  will  operate  a  power  plant  in  northeastern  Shasta  County. 
The  present  power  plant  will  be  enlarged  and  others  in- 
stalled.    Leo  Haas,  I- all  River  Mills,  is  Gen.  Mgrr. 

Potrero,  Calif. — The  Pacific  Gas  &  Electric  Co..  San  Fran- 
cisco, plans'  to  install  two  oil-gas  generator  sets  at  its  Potrero 

station,   to   cost   about    $250,000.      D.   Howard   Foote,    445   Sutter 
St..  San  Francisco,  is  Secy,   of  the   company. 

San  Diego,  Calif. — The  State  Commission  has  granted  per- 
mission to  James  A.  "Murray  and  Edward  Fletcher  to  con- 
struct a  dam  and  hydro-electric  plant  on  Boulder  Creek.  The 
estimated  cost   is   $274,000.      Work    must   be   begun    by   July   15. 

Vlonlia.  Calif. — Th«-  Mount  Whitney  Power  &  Electric  Co. 
contemplate  issuing  $500,000  in  bonds  to  build  the  Kaweah 
dam,  construct  new  power  stations  at  Strathmore  and  Lind- 
say, Calif.,  and  install   a   system  of  distributing  mains. 

Lake  Megantie,  0.ue. — The  City  Council  has  approved  plans 
for  the  construction  of  a  hvdro-electric  plant  to  cost  about 
$150,000.  E.  A.  Evans,  92  St.  Peter  St.,  Quebec,  Que.,  is 
Eng- 

Montreal,  Que. — A  syndicate,  headed  by  W.  B.  Powell,  Can- 
adian Express  Bids.,  Montreal,  has  been  formed,  and  plans 
to  spend  about  $250,000  developing  electrical  power  on  the 
Lachine  Rapids. 

Port  Alma,  Out. — The  Southern  Ontario  Gas  Co.,  Frank  C. 
Tomb.  Mgr..  Port  Alma,  will  .quip  a  $300,000  plant  for  purify- 
ing the  supply  of  gas  distributed   throughout  the  Province. 

BRIDGES 

Jay.  Maine — It  is  reported  that  the  Board  of  Selectmen 
will  soon  receive  bids  for  the  construction  of  a  concrete 
bridge  over  the  Androscoggin  River  to  replace  the  present 
wooden  structure. 

Deilham,  Mann. —  (Official) — Bids  will  be  received  until  May 
6  by  the  Board  of  Selectmen  for  the  construction  of  a  rein- 
forced concrete  bridge  and  approaches  over  Mother  Brook. 
It  will  have  a  50-ft.  span,  reinforced  concrete  arch  and  420  ft. 
of  roadway  with  retaining  walls.  E.  Worthington  is  Engr. 
Noted   Apr.   16. 

Muynard.  Mass, —  (Official) — Bids  will  be  received  until 
June  1  by  the  Bridge  Committee  of  the  Board  of  Selectmen 
for  the  construction  of  a  concrete  bridge  and  retaining  walls 
across  the  Assabet  River  on  the  Florida  Road  in  Mavnard. 
H.  A.  Harwood,  P.  O.  Box  273,  Mavnard,  Mass.,  is  Clk.  of  the 
Com.  J.  R.  Worcester.  79  Milk  St..  Boston,  Mass..  is  Engr.  in 
Charge.     Noted  Apr.  16. 

Westfleld,  Mass. — The  town  has  recently  made  an  appro- 
priation of  $17,000  for  the  construction  of  a  concrete  bridge 
across  the  Little  River.  P.  N.  Hall  is  Chn.  of  the  Select- 
men. 

RIooniNburc  Penn  -The  Commissioners  of  Columbia 
County  have  received  the  following  bids  for  placing  creosotcd 
block  floors  in  the  East  Bloomsburg  River  Bridge  and  the 
Parrs  Mills  Bridge:  Standard  Engineering  Co.,  Toledo,  Ohio, 
$9563;  Reimard  Bros.,  Bloomsburg,  $10,200;  Whftaker  & 
Diehl,  Harrisburg,  Penn.,  $11,272;  G.  W.  Ensign,  Harrisburg, 
Jl'>.r,4S;  Farris  Bridge  Co.,  Pittsburgh,  Penn.,  $9150;  J.  S.  Mc- 
llvaine,    Fayetteville,    Penn.,    $9574. 

NorriMtovtn,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m..  May  11,  by  the  Commissioners  of  Montgomery  County 
for  the  widening  of  a  two-arch  stone  bridge  across  Sanatogu 
Creek,  Lower  Pottsgrove  Township.  John  .1.  Jacobs  is  County 
Controller. 

+  l'h«enl.xvllle,  Penn.- — The  Pennsylvania  R.R.  has  awarded 
the  contract  for  the  construction  of  a  bridge  acifflss  the 
Schuylkill  River  to  L.  H.  FOCHT  .V  SON,  Reading,  IVnn. 
■•tea    Mai'.   5. 

Wllkea-Barre,    Penn.      (Official)      The    Borough   Council   has 

<i    William    M.    Tori :e,    Consult.     Engr.,     171     Madison 

Ave.    New   York,   N.   v..    to   prepare   plans    for   the   construction 

inforced  concrete   viaduct    at    Butler  St.    over    the    ' 
and   property   of  the   Lehigh   V:ille\    I-:. It.,   the   Delaware  &   Ilud- 
o    and   the  Central    R.R.    of    New    Jersey.      The   estimated 

the  viaduct   is  $85,000  and  bids  will   p 
time    in    June.       B.    K.    Finch    is    City    Engr.      Charles    N. 
Loveland   is  Supt.   of  Streets  and   Public   Improvements 

^Salisbury,    m<i. —  (Official') — Bids    will    be     received     until 
loon,   May   19,    by   the  Commissioners  of  Wicomico  County  for 
tlo-   construction   •■;'  two  lift   bridges  ovei    the  South    Pro 
the   Wicomico    River  :it   the  Camden    Ave,   and   South    Division 
St.    crossings,     Salisbury.       For     furthei 

I  :i.  -nt      unilei      Contracts     To     Me     Let.        II.     M.     Chirk     is 
County     Loads    Engl'. 

Richmond,  \n      (Official)      Bids   will  I elved  until  i 

by   t  lo'   Administrative  Board    foi    thi 

■der-    and     [-beam  at 

Ninth   St.   to   replace  :i    pari   of  the  present   bridge  at    thi 
i;    Boiling   Is  Cits 
Clarksburg,  \\ .  Va.     B  by  the  «'ity  Coun- 

\pr    iv   for  the  construction   ol   a   steel   bridge  at   Sixth 
i   concrete    bi  Fourth  St       Bldi 

i  Penn 

Bridge    Co.,     Beaver     Fall    ,    Penn 

Co  .    Wheeling,    W     V.i  ,   '■'::  l."""     Capitol  <  !o- 

.   Ohio.    $37. rip     hid  the 

bridge      Were;      SI  ,17 

I'laci  ,    New    Yorl                                         C.  Co., 

,0110;     I  ,utl  ii     Hrldge     Co.,     '  $71.- 
Stnirturnl  Construction  i  'o  .   I 

VV      '/.      Williams     ,\      Co,     Macon,    fin.,     [S7, I        Not,-, I 

Mnruiililiinn.      \\  .      Va.       The      Mi,ri::iliti.lvll      S       Whoelii 

i    i  ,  i  d   culverts. 

i;    I '    1 1.  i men  iwn,   Is  Ch.   Eni 

llvller.      (.11  Rids       «IU       be       reoeUod       Until        M    I  v        1"      1 

.  ■  ,  i    I  low  in. I.   On        It    «  HI   I"'    I  50   ft     I.,  «  [lb 


reinforced  concrete  abutments  and  concrete  floor.     H.  P.   Wal- 
lace  is   Clk. 

_  Clyde,  Ga. — Bids  will  be  received  until  May  4  by  the  Com- 
missioners of  Bryan  County  for  building  a  wooden  bridge 
across  the  Canoochie  River.  It  will  be  575  ft.  long  and  14  ft. 
wide.     J.  P.  Bashor  is  a  Comr. 

Gnyton.  Ga. — The  Commissioners  of  Bulloch  and  Effingham 
Counties  are  considering  the  construction  of  a  new  steel 
bridge  over  the  Ogeechee  River  at  Elkins  Landing,  five  miles 
below  Guyton. 

Nevrnan,  Ga. —  (Official) — Bids  will  be  received  until  May 
x  "Y  ihe  Commissioners  of  Coweta  County  for  furnishing 
steel  for  the  construction  of  two  SO-ft.  bridges  with  ls-ft. 
roadways  to  be  erected  over  Cedar  Creek  and  for  one  76-ft. 
span  and  deck  approaches  to  be  erected  near  Raymond,  Ga. 
T.  G.  I- aimer,  Jr..  is  Clk.  of  the  Commissioners  of  Roads  and 
Revenue. 

Bi-adentovt-n,  Fla. — Bids  will  be  received  until  Mav  4  by  the 
Board  of  Commissioners  of  Manatee  County  for  repairs"  and 
alterations  to  Bridge  No.  1  on  Braden  Creek.  Robert  H 
Roesch   is  Clk. 

£?cli1on'  MiMS- — B'ds  will  probably  be  asked  some  time 
in  May  by  the  Board  of  Supervisors  of  Hinds  County  for  the 
construction  of  two  steel  bridges,  one  over  Hanging  Moss 
Creek,  six  miles  north  of  Jackson  and  the  other  over  Snake 
Creek,    about    one    mile    east    of   Raymond. 

Nashville.  Tenn — (Official) — Bids  will  be  received  until  2 
p.m.,  May  12.  by  the  Mayor  for  the  construction  of  the  Cleve- 
land St.  \  laduct.  It  will  be  of  reinforced  concrete,  about  600 
ft.  long  and  40  ft.  wide.  The  cost  of  the  work  will  be  equally 
divided  among  the  City  of  Nashville.  Davidson  County  and 
the  Louisville  *  Nashville  R.R.  The  Freeland-Klvce  Engi- 
neering Co.,  65  Life  &  Casualty  Bldg.,  Nashvhle,  is  Engr.  in 
Charge.     Noted  Feb.  12. 

♦  Delaware,  Ohio — The  Board  of  Commissioners  of  Dela- 
ware County  has  awarded  the  following  contracts  for  the 
,mnvUct.'?-n,»of„b,;i(lge  substructures;  Africa  Bridge,  J.  T. 
IRVIN,  $2,20;  Mulzer  Bridge.  A.  B.  SHAW.  $4192;  Beiber 
™£§%&-aP-  SF&efv  J4369;  Sandville  Bridge.  W.  F.  WHIT- 
TIER,  $5496.  and  Mill  Creek  Bridge  No.  2,  T.  P.  MOORE,  $1776 
The  contract  for  the  superstructures  of  the  Africa,  Chapman 
^^tt-K0-!  ?,  auRh  B«dges  was  awarded  to  the  ELKHART 
BRIDGE  CO.,   Elkhart,    Ind. 

Eaton,  Ohio — (Official) — We  are  advised  that  the  plans  for 
a  bridge  across  Brewer's  Run  on  the  Eaton-Richmond  Pike 
were  not  approved  by  the  State  Highway  Department,  so  the 
work  must  be  readvertised.  Bids  were  received  bv  the  Board 
of  Commissioners  of  Preble  County  on  Apr.  11.  George  W 
Rehfuss   is  Audr.     Noted   Apr.   9. 

Hamilton.  Ohio — Bids  were  received  on  Apr.  S  by  the 
County  Emergency  Commissioners  for  a  bridge  over  the  Mi- 
ami River  at  High  St..  replacing  the  one  destroved  by  the 
floods  of  Mar.  1913.  Six  were  for  a  concrete  structure,  and 
four  for  a  steel  bridge.  The  bids  follow:  The  Vang  Con- 
struction Co..  Hamilton,  concrete.  $131,000  on  one  design 
$191,000  on  another;  the  Hackedorn  Construction  Co  Indi- 
anapolis, Ind..  concrete,  $121,000  on  one  design,  $1S0.000  on 
another;  A.  Y.  Yawger.  Indianapolis,  Ind..  concrete.  $132. S40' 
the  (,ebhart-KIine  Co.,  Dayton,  concrete,  $145,000;  ths  Clearv- 
White  Co.,  Chicago,  concrete.  $150,000;  Barzaghi-Vought  Co. 
New  York,  $169.S()0;  McClin  tic-Mai  shn  II  Co..  Pittsburgh 
Penn.,   steel  bridge.   $111,300;   Toledo   Bridge   Co.,   Toledo,   steel 

bridge,    $114,900;    Capitol    Construct! o.,    Columbus,     Ohio. 

steel  bridge.  $11  527;  Oregon  la  Bridge  Co.,  Lebanon.  Ohio, 
steel  bridge,   $116,750.      Noted    Mar.    26. 

Masai" Ohio— (Official) — All   bids   received   by   the  Board 

•  i  <  ommlssioners  of  Stark  County.  Canton,  for  the  con- 
fine i,,n  ol  a  bridge  at  West  Erie  St..  Massillon.  weie  ,,■- 
jected,  and  ne-.  plans  are  being  prepared.  C.  L.  Stoner  is  Clk 
of  County  Comrs.     List   of  bidders   noted    a 

Tiffin,    dads—  (Offlaial)— Bids    will     I  Bd    until 

p.m.,    May    _■•;.    by    the    Board    of    Commissioners    of    Seneca 

i  ounty  .or  the  construction  of  three  reinforced  bridges  at 
Marl.'.-,     Iluss    and     Ella     StS.,     across     the     Sandusky     Lin.:      In 

the     ity  i  i   Tiffin.     J.   E,   H  Is  County  Audr. 

+  /.nne»ville,  Ohio-  -(Official)— The   Board    of  Commissioners 

•  t    Muskingum  County  has  awarded  the  contracl   tor  the 

sti  notion    of    a    susp -ns, on    brid  den,    Ohio     to    the 

EFONTAINE     BRIDGE     &     STEEL     CO."   BellefontalM 

I    -.a,  iv,;.     List   of  bidders  not..  e' 

Greeacaatle,    Ind.      Bids    will    be    received    until    Mav    16    bv 

the  Commissioners  i  i    Putnam  Count]    for  the  construction  of 

two  reinforced ■  bridges  and  one  sti 

Indianapolis,   ind.     Bids  will   be   r Ived   until   Mav   27   by 

the  Comml     of   Maiion   County    for  the  construction  of 

a    in  Idge  ovei    the    •  i  s.       it 

will  cost  about  $275,009.     w.  T.   Patten   is  Count]    iVudr 

(Official)     Bids   will   be  received   until    10  am.   Mas    1$    by 

the  '  'ommli    I  ■  ,,,■  the  construction   of 

two   bridges  over  Crooked   ''re,k.   Washington   Township    \v 

Audr. 

Lebanon,   Ind.     The   Commissioner!    ■■■    Boone   Count]    lino 

appropriated    $12,383    tor    t nstructlon  ..r   vi- 

dges  in  th nt;       D    M    I  :ia  i  k   Is  Co  int  | 

Vineennea,    Ind,                                                                   ,  ,.,|    until    2 
'    Knox   County    for   tho 
I 
P.  Knox  Is  Ai 
Winchester,  ind.     rids  will   i>e  received   until   to  :1  m     May 
ol     R  ph    Count]     tor    th in- 

struction or   ii   bridges  and  the  repair  of  six      11     c    u 
Audr 

<;rnn,i   Rattlda.  Mich.    -(Offlolal)     Blda  will   be  received   un- 
til   M.  , 

Co  ,    :tni    ( 'ommonwealtdi    Bids      .1  ickson 

Mo  Ii  .      I..,-     COnCI  ele     p||      s     and     nbutll  .    ■  :         ,  .  .,,.|' 

elocti  Ic  rail*  nd  foi   a   ti\  e-snan 

double     irch  ith   In    the    ,  i(v  ',,, 

1  '•''""■•  ,  •"■       '  ,:'      '"     S m    ui 

i    Vvot 
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I'ontiae,  III.' — (Official) — Bids  will  be  received  until  1  p.m., 
May  7.  by  R.  W.  Osborn,  County  Supt.  of  Highways,  for 
the  construction  of  the  Corrigan  Bridge,  Amity  Township. 
Alternate  bids  will  be  received  for  either  a  steel  bridge  with 
concrete  floor  on  reinforced  concrete  abutments  or  a  rein- 
forced concrete  through  girder  bridge,  reinforced  concrete 
abutments  and  piers.  Engineer's  estimates,  steel  bridge, 
$S800,  concrete  bridge,    $8500. 

Milwaukee,  Wis. —  (Official) — We  are  advised  that,  at  the 
April  election,  the  citizens  voted  against  the  bond  issue  for 
the  construction  of  the  Wright  St.  Viaduct,  which  was  esti- 
mated to  cost  about  $350,000.  P.  F.  Leueh  is  City  Clk.  Noted 
Apr.  9. 

+Davenport.  Iowa — (Official) — The  Commissioners  of  Scott 
County  have  awarded  the  contract  for  constructing  six  con- 
crete "bridge  and  the  substructure  of  one  steel  bridge  to  the 
MARSH  ENGINEERING  CO.,  Des  Moines,  Iowa,  at  $11,790;  the 
contract  for  three  steel  superstructures  and  one  substructure 
was  awarded  to  the  CLINTON  BRIDGE  CO.,  Clinton,  Iowa,  at 
$4340.      J.    M.    Mallory    is   County    Engr.      Noted    Apr.    16. 

+  .i.iiii-><.ii,  Iowa — The  Commissioners  of  Greene  County 
have  awarded  the  contract  for  the  construction  of  the  head 
memeorial  bridge  over  Buttericks  Creek  on  the  Lincoln  High- 
way to  the  KOSS  CONSTRUCTION  CO.,  Des  Moines,  Iowa,  at 
$6200.      The  bridge  will   consist   of  two    55-ft.   arches. 

Mason  Citv.  Iowa — The  Supervisors  of  Cerro  Gordo  County 
have  authorized  the  construction  of  250  bridges  to  be  built 
throughout  the  countv  during  the  summer.  Two  large  bridges 
will  be  constructed  in  Mason  Citv,  one  over  Willow  and  the 
other  over  Lime  River.     All  the  bridges  will  be  of  concrete. 

Brainenl.  Minn. —  (Official) — Rids  will  be  received  until  2 
p.m..  Mav  5.  bv  the  Countv  Board  of  Crow  Wing  County 
for  the  construction  of  three  reinforced  concrete  bridges:  One 
12-ft.  span  across  Mud  Creek  on  State  Road  No.  2;  one  50-ft. 
span  across  the  Nokasippi  River  on  State  Road  No.  1  and  one 
30-ft  span  and  two  20-ft.  approaches  across  the  Little  Pine 
River  on  State  Road  No.  3.  All  will  have  18-ft.  roadways. 
J.    F.  Smart   is  County   Audr. 

luiiiuli.  Minn. — The  Commissioners  of  St.  Louis  County 
have  authorized  the  construction  of  a  bridge  over  the  St. 
Louis  River  to  cost  about  $35,000.  It  will  span  the  river  just 
above  the  village  of  Fond  du  Lac.  and  will  connect  with  the 
State   highway   established   by   Carlton   County. 

+  SartelI,  Minn. —  (Official) — The  Village  Council  has 
awarded  the  contract  for  the  construction  of  a  three-span 
reinforced  concrete  bridge  over  the  Mississippi  River  to  the 
MINNEAPOLIS  STEEL  &  MACHINERY  CO.,  Minneapolis,  at 
$23,000.  Other  bidders  were:  Minneapolis  Bridge  Co.,  $25,890; 
Illinois  Bridge  Co..  $31,947;  Security  Bridge  Co.,  $30,700; 
Modern  Steel  Structural  Co..  $24,892:  Zarmer  Bros..  $26,945. 
and  eight  others,  14  in  all.  F.  N.  Sarrell  is  Village  Clk.  Noted 
Apr.    9. 

Minneapolis.  Kan. —  (Official )— Bids  will  be  received  until 
noon,  Mav  6,  by  the  County  Clerk  of  Ottawa  County  for  the 
construction  of"  the  Pipe  Creek  Bridge.  It  will  be  a  rein- 
forced-concrete  arch,   80-ft.   span   and   18-ft.   roadway. 

Snlinn.  Kan. — At  an  election  held  Apr.  21,  the  citizens 
voted  to  build  a  bridge  over  the  Smoky  Hill  River  at  Iron 
Ave..  Salina.  It  is  estimated  to  cost  $30,000.  The  Com- 
missioners of  Saline  County  are  in  charge  of  the  work. 

Hinlr.    Neb.— (Official)— Bids    will    be    received    until    noon, 
i       thi    Board  of  Commissioners  of   Washington  County 
for' the   cor    truction    of   a    reinforced   concrete   arched   culvert. 
O.   T.   Anderson    is   County   Clk. 

Wayne,    Neb. —  (Official) — Bids   will   be   received   until   noon, 
May   g  by   the  Commissioners  of  Wayne  County  for  the  con- 
traction   and    completion    of    bridges    in    the    county    during 
t),.-    coming    year,      ah    bids    received    in    January     for    this 
work     acted       Charles    w.    Reynolds    is    County    Clk. 

Noted    .1  II.     29. 

Montana — See  Item  under  Railways. 

Dillon,     Mont.—  Lids     will     be     asked     at     rune     for     the    coil- 

.,,,    of    11"-    new    bridge   across    the    l:ir     Hob     Itivei     (o    be 

lolntly    bv    silver-    Bow    and    Beaverhead    Counties.      The 

i     -:'li    concrete  abutments  and    ,...-is. 

I  b<    three  75-ft.  spam      Thi        tii I  cost  I     1 16, 

red   by   a,    H.   Worley,   representing    Hedrich 
lit.    Engrs.,    Kansas   City,    Wo.      H     C     Pat- 
Dillon,    i     Chn,   •■!   the   Comre,   of  Beaverhen.i   County. 
Noted    Apr.    8. 

Kansas  Olty,  Mo.     The   Board  of   Public   Works  will   repaii 

the    Fourth   Bt    Vld    el     il    a    cost    of   $9000,    pending    n m 

I  Huff  Bt.  and  Union  Ave.   Bi  Idi  i 
Hill  Is  I 

vi.  i.miU.  Mo.  Ids  will  be  received   until  i n, 

i.      i!,.     Bo    -  d    "i    Public    Impi  ovi  m<  nta    foi     i  •  n 

on  a ve.   Bridge,  a nd  for 

the  •  oni  trurl  Ion  ol   a   relnl I  i  oni  reti      laduct  on    I 

Ave    fi Bcotl    '    ■     to  ■  houteau  Ave.     a,  it.  Klnsey  is  Pres. 

.,,  the  Bd.     '•'  ted  Apr.  28. 

+  1  nil.o-.      I  .  >  ■  !oui  i     of    I  lol 

par      i" 

ii.e  i  'olorado  Rlv<  r  to  thi     d 11 

ItKinr;  •     ■       >    117,200;    for    rebulldli  i 

i     '7SIIII.    and    I- 
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construction  of  a  bridge  over  the  San  Marcos  Rive.  ,t 
Luling  to  HESS  &  KELLY,  Dallas,  at  approximately  $12,000. 
Noted    A»r.   2. 

+  \rdinor.-.  Okla — (Official) — The  Oklahoma,  New  Mexico 
&  Pacific  Ry.  has  awarded  the  contract  for  the  construction 
of  three  bridges  to  J.  J.  HARRISON.  Muskogee,  Okla.  Noted 
Apr.   16. 

Salina,  Okla. — Bonds  were  recently  voted  in  Salina  Town- 
ship for  the  construction  of  a  bridge  about  700  ft.  long  with 
50-ft.  piers.  It  will  cost  about  $20,000.  Hedrick  &  Coch- 
rane, Kansas  City,  Mo.,  are  Engrs.  in  Charge. 

Canon  City,  Colo. — The  City  Council  received  bids  on  Apr 
13  for  the  construction  of  a  viaduct  from  the  Arkansas 
River  on  Third  St.  to  the  railway  tracks  on  River  St.  Bids 
were  accepted  for  various  forms  of  construction.  The  bid- 
ders were:  Pueblo  Bridge  Co.,  $28,324,  $34,420,  $34,232;  Smith 
&  McDowell,  Pueblo,  Colo.,  $27,963;  Levy  Construction  Co. 
Denver,  Colo.,  $21,500,  $36,000;  Lee  W.  Williams,  Pueblo,  Colo., 
Ms,  131,  $47,000;  Midland  Bridge  Co.,  Waukesha,  Wis.,  $29,800, 
$27,735;  Pattison  Construction  Co.,  Denver,  Colo.,  $29,900, 
.$25,300;  Missouri  Bridge  Co.,  Kansas  City,  Mo.,  $2,S,343;  C.  P. 
Allen  Construction  Co.,  Denver,  Colo.,  $29,850;  Modern  Steel 
Construction  Co.,  Leavenworth,  Kan.,  $35,460,  $29,690;  Omaha 
Steel    Construction   Co.,   $33,895,    $29,370.      Noted   Mar.    12. 

KellogK.  Ore. — Plans  have  been  prepared  by  Horace  C. 
Hall,  Grants  Pass,  Ore.,  for  a  steel  bridge  to  be  built  across 
the  Umpqua  River  at  Kellogg,  to  cost  about  $30,000.  Two 
spans  of  200  ft.  each  and  one  of  125  ft.  will  be  built.  Noted 
Feb.    12    and    Mar.    5. 

Sacramento,  Calif. — It  is  reported  that  bids  will  be  re- 
ceived some  time  in  May  for  the  construction  of  the  Yolo 
Basin  Viaduct  It  will  be  about  16,000  ft.  long.  13.700  ft.  of 
which  will  be  of  concrete.  The  estimated  cost  is  about  $400,- 
000,  and  the  work  will  be  done  under  the  supervision  of  the 
State  Highway  Commission.  Austin  B.  Fletcher  is  State 
Highway  Engr.     Noted  Feb.   26  and  Mar.  12. 

Toronto,  Ont. —  (Official) — Bids  will  be  received  until  noon, 
June  2  by  H.  C.  Hocken,  Chn.  of  the  Board  of  Control  for  UK- 
construction  of  a  reinforced  concrete  bridge  over  Bellwnods 
Park    at   Crawford    St.      Noted   Apr.    23. 

WATER    SUPPLY — IRRIGATION 

Farming-ton,  Maine — (Official) — Bids  were  received  by  the 
Village,  Apr.  16,  for  constructing  an  extension  to  the  water  ■ 
system  as  follows:  (a)  Universal  pipe;  (b)  B.  &  S.  lead  pipe; 
(c)  B.  &  S.  leadite  pipe:  George  Cuozzo  Construction  Co., 
Bangor,  Maine,  (a)  $11,025;  (b)  $11,346;  (c)  $11,346.  Daniel 
Dil'ietro,  Boston,  Mass.,  (a)  $16,484;  lb)  $12,001;  (c)  $11,S40. 
John  E.  Palmer,  Boston,  Mass.,  (a)  $15,237;  (b)  $12,:i91;  (c) 
$15,237.  L.  E.  Scruton,  Portsmouth,  N.  H.,  " 
Grady  &  Son,  Bangor,  Maine,  (a)  $12,112; 
$12,753.  F.  H.  Marshall,  South  Portland, 
790;  (b)  $14,240;  (c)  $17,770.  Fales  &  Sil 
Maine,  (a)  $12,466;  (b)  $14,872;  (c)  $14,S72 
Boston,  Mass.,  (a)  $15,597;  (b)  $15,918;  (c) 
Evans,    Lawrence,    Mass.,    (b)    $16,640 


<b)  $13,369.  John 
(b)     $13,183;     (c) 

Maine,     (a)     $25,- 

mons,  Rockland, 
Thomas    Bruno, 

$15,916.  John  J. 
Cummings   Con- 


struction Co.,  Ware,  Mass.,  (a)  $14,275;  (b)  $16,S41;  (c)  $15,- 
879.  R.  W.  Emerson,  Pittsfield,  Mass.,  (a)  $15,285;  (b)  $16.- 
890;  (c)  $15,927.  James  McGregor  &  Co.,  Rumford,  Maine, 
(a)  $15,618;  (b)  $17,223;  lc)  $17,223.  Light,  Heat  &  Power 
Corporation,  Boston,  Mass.,  (a)  $16,335;  (b)  $17,937;  (c)  $16,- 
975.  James  H.  Ferguson,  Boston,  Mass.,  (a)  $18,270;  (b) 
$18,270;  (c)  $18,270.  James  H.  Kerr,  Rumford,  Maine,  (a) 
$17,114;  (b)  $18,297;  (c)  $17,755.  Marshall  Bros.  Construction 
Co.,  South  Portland,  Maine,  (a)  $17,978;  (b)  $1S,7S0;  (c) 
$17,978.  International  Construction  Co.,  lioston,  Mass.,  (a) 
$17,821;  (b)  $18,783;  (c)  $18,782.  Joseph  Philbrook  ,V  Son. 
Brunswick,  Maine,  (b)  ..y9,600.  Otto  Nelson  Co.,  Bangor, 
.Maine,  (a)  $17.51!';  (I.)  $19,857;  (c)  $19,857.  Korgione  &  Ro- 
mano. South  Portland.  Maine,  (a)  $20,923;  (b)  $20,923;  (c) 
820,923.  I.avnrgne  &  Dil'ucchio,  Rumford,  Maine,  (a)  $45,- 
450'.  (b)  $22,980;  (c)  $23,620.  Noves  &  Campbell,  Augusta, 
Maine,  (a)  $21,705;  lb)  $23,125;  (<■)  $21,065.  I.orello  &  Pro- 
fenno,  Portland,  Maine,  (a)  $24,030;  (b)  $25,956;  (c)  $27.- 
240.  T.  K  Moreau,  I  ,c\\  iston,  Maine,  (a)  $33,449;  (b)  $32,8SS; 
(C)    $32,246.      Noted    Mar.    12. 

Greenville,  N.  11.- — Preliminary  surveys  arc  being  made  by 
Dudley    .v     Sawyer,    Engrs.,    Manchester,    for    the    consti 
of   a   municipal    water  system  at   Greenville. 

Boston,    Mas*.— Bids    will    be    r Ived    until     Ma]  I 

the  Public  Works  Department  for  laying  12-,  16-  and  2o-ln. 
water  pipe  for  the  high-pressure  fire  service.  L.  K.  itourke 
is  Comr. 

Bids    will    be    received    until    Mav    1,    by    the    Public     Wor] 

D,  p i,    for    relaj  Ing    62S0    iin  it      >f    8-,    lo-    and    12-ln. 

water  pipe  in  various  streets      L    i:    Rourke  Is  Comr 

+  (Official)       Bids    ■■•!•     receh    d    l>>    the    Metropolitan    Water 

and     Sewerage     Hoard,     Apr,      15,     tor     oonstructlni      n     t I 

.nil    i     ( 'hi  Ii  ea    I  "rt  •  l-  ,    between     Kit    I     Boston    and    i  'hi  Iscn,    t" 

.    ,1.,     pipe,      i:      rollows:       COL  KM  AN     HKOS.,     lioston. 

B0,   awarded  contract);  Charles  Ii    Gow   Co.,  Hoston,  $62,- 

fifl  ,  ,  hi,  |ci  \  II  i  ■  I  in  I,  '  'Ii. ,H,  tou  ii.  $69,568;  A  i.i  Tlii.  In- 
Contracting    Co.,    Now     Vork,    N      V,    $72,016       No A.pr     2 

Marlborough,   Maaav   Bids   win    be  r lived   by    the    Waie 

n.i       i-wit    '     '  oi iii nlsslon    until    ,\ii\    •'■    for   ii    pumping    ungln 
n  iih  a   dally  capaolty  of  8,600,000  gal. 

mimii-iiiiih.   Haas.     Bids   will    I ved    by    the   Belectnn 

until  8  p.m.,  May  I,  for  water  motors  W  ii  White  I 
i  'ini 

n.-.v  %ork.  n.  W—  (Official)     The  lowesl    bid   reoeived,  km 

■  i      i.i  hi      Hon  i  -I    ol     tt  liter    S\ii»i«J  y     for    i  'oni  rafl     No      1 18. 
ructlni     Hi  npi  i    i '  ' rei     iIoiik    i  lie   "no  ol    the  Cntsklll 

\ i i     \      I,    'in m    Co  ,    in.-  .    131    Knst    23r.l 

■ .    -.     t.,    i.i     U0,87B       Noted    Ai.r     'I 

*  H  hi.,  i.i.      i  i: h  of   Rli  tin  I i  '      Bid     will  1 

hy     lie      Board     "I      W.l.i     Bupply,     nnlll     II     111",     May     1".     '"' 
I  Ini-    n    pnrl    ol    I  lie    lll.-lnnoliil    conduit, 

ii..    City   i. Hi""  of  Catsklll   Aqi uct,  extend; 

the    inn. Hon    '.r     Vrrlotte    Bt,    and    Btuy\ 

iloni      Irrlettl    BI     i Rich I    Turnpike    to   n< 

,,.     Ii.e     B Ugh     ..I      HI on. I 
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>e«  \ork,  ft.  Y. —  (Qfficial) — (Borough  of  Brooklyn) — Bids 
.yill  be  received  by  the  Board  of  Water  Supplv.  Gas  and  Elec- 
:ricity  until  May  4  for  constructing  buildings  at  the  East 
New    ^  ork    pipe    yard. 

+  •  Allendale,  X.  J. —  (Official) — The  contract  for  the  con- 
struction of  a  water  system  has  been  awarded  to  the  MEL- 
ROSE CONSTRUCTION  CO..  147  East  125th  St.,  New  York. 
V.    Y..    at    $37,300.      List    of   bids    noted    Apr.    IS. 

Freehold, X.  J. — Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  May  4  for  the  construction  of  a 
joncrete    tank    at    the    water    plant. 

Hopewell,  X.  J. — The  Common  Council  is  planning  to  in- 
the  local  water  supply.  J.  D.  Kilpatrick,  Engr.,  30 
?hurch  St.,  Xew  York,  has  been  engaged  to  make  a  report 
yf    the    improvement.       Noted    Apr.    2. 

♦  Perth  Amboy.  N.  J. — The  Board  of  Water  Commissioners 
las  awarded  a  contract  for  the  construction  of  a  steel  stand- 
llpe,  1»  ft.  in  diameter  and  SO  ft.  high,  with  capacity  of  750,- 
)00    gal.,    to    the    CHICAGO    IRON   WORKS,   Chicago, 'ill.,    at   a 

ost    of    $11,460.      Noted   Mar.    26. 

South  Amboy,  jr.  J. — The  Water  Committee  of  the  City 
Jouncil  plans  to  construct  a  pumping  station  at  the  water- 
vorks;    the  plant  is   estimated    to   cost  about    $20,000. 

Clearfield,  Penn. — Bids  will  be  received  by  the  Clearfield 
■V  •  •  r  Co.,  until  May  14.  for  constructing  a  spillway  and 
•ore  walls  for  the  Montgomery  reservoir.  Charles  C.  Hopkins, 
:utl    r    Bldg.,   Rochester,    X.    Y.,    is    Engr. 

CoraopoIiN,  Penn. — Bids  will  be  received  by  the  Borough 
ry    until    May    4    for    the    construction    of   a    steel    water 

Diinmiire,   Penu. —  Plans   have   been    prepared  bv   the    Scran- 
-    &    Water   Co.    for   an    expenditure    of   $100,000    for   the 
mprovement  and   extension   of   its   water   system   in    Dunmore, 
nroop,    Olyphant    and    Dickson    city. 

•  Ilarrislnirg,    Penn. —  (Official) — Bids    will    be    received    by 

ter  Supply  Commission  of  Pennsylvania.  Telegraph 
Harrisburg,  until  noon.  May  0.  for  the  construction  of 
tions  of  dike  along  the  western  bank  of  the  Delaware 
n     Fulls    Township.      Thomas    J.    Lynch    is    Secy,    of    the 

Bilt-lnirgh.    Pens. — Plans    are    being    prepared    by    Charles 

L.    Finley,   Suiit.   Water   Bureau,   for  connecting   the   Northside 

system   with   the   city   system    by  a    48-in.    main   to  cross 

he   Allegheny   River  at   26th    St.      It   will    be   3000   ft.   long  and 

rill    cost    $120,000.      Robert    Swan    is    Dir.    Pub.    Wks. 

Brooklyn,   >ld. — Preliminary   arrangements   are  being  made 
Brooklyn    &    Curtis    Bay    Watei     &    Light    Co.    for    the 
(instruct  inn    of   ;i    water  plant   at    Brooklyn. 
LHendale,  s.  C. — At  a   recent   election   the 
■ne    bonds    for    $65,000    for   the    installation 
nd   electric-light    systems.      Noted    Jan.    1. 

^Jacksonville,  Kla. — The  Board  of  Bond  Trustees  has 
warded  the  contract  for  improving  the  water  plant  to  P.  W. 
DNG,    Jacksonville,   at   $37,360.      Noted    Apr.   23. 

Ozark.    Ala.— Bonds    for    $25. have    been    voted    for    the 

■tallatlon    Of   a   municipal    water    system.      Xoted    Jan.    22. 
+Thoma*vi!le,     Ala. — The     city     has     awarded     the     contract 
:  struction   of  a   water  system   to  SULLIVAN,   LONG 
HAGERTY,   Bessemer,   Ala.,    at    $18,000.       Noted    Apr.   23. 
Maryxville.    I'enn. — Plans  are  being  prepared  by  R.   C.  Hus- 
Memphis,   Term.,   for   the   construction   of  a   water 
to   cost    (50,000.      William    A.    McTeer   is   Recdr 
i  ladnnatl,   Ohio — Plans   have   been    approved    by    the   Board 
f  Public  Service  for  the  installation  .it  a  high  pressure  water 
ystein    in    the   downtown   section    of   the   city.     An   approprla- 
lon  of  $100.11110  has  been   made  fm-  the  purpose.     Philip  Fos- 


I.mIiiiiiI.    Ohl< 


oard    of  Control    baa  a/wa i  ded   the 

instruction    of    the    Division    St.    filtration 

■  I  'HARLES  PATH   &  CO.,  ■- :  I  1,6  It 

VouiiKxtoivn.  Ohio — (Official)      Bids    we,.,   received    Apr.   21 

of   a    pumping    station    as    follows:    (a) 

eel  roof;   i  b)   hy-rib  roof;   (c)  coi  slab  roof;  (dj 

ireeiain  roof;   (e)  enameled   brick   t:   Heller  Bros.,  Youngs- 

(c)     $l>>7.2^7:     i,l  i     « l  1  8,858; 
£  ■  idei    '  lonsl  met  ion    Co      !  oungstown,    (a) 
0;   it.)   $ll5.5i.i;   (c)   $114,490:   i.li    (132.283     (e)    (132,700     Fred 

i  oungstown,    (a)    $104,714 
)    $110,02:1:    (e)    $119,574        Noted     Vpr.    16. 
+  s,,,iiii    "   nd.    iml.     Tli.    Water 
..,.,.,,  ■    to    the    LYNCHB1   1:.;    F(  .1   N 

t     wal  it   pipe   and 
\nrorn.    'II.      Tl  I     Pnl.Ile    W.uks    is    inahn 

ements    for    the    construction    «.f    about     five 
lies  ,,f  water  mains  in   the    Arlington   Heights  addlttoi 
1,268.      Mj  1..11    .1     Tfl  Engr. 

H-miumiiii..  , .    hi,.  Department    of    Public 

ontracl   t..  11  ERM  \\   ih  Ml  BNSER    Mil- 

1    B7c.    per   lln.ft.   for    lL'-li.  !  1.7    per   lln.ft. 

ng  water  mains  in  Commerce  si.    Noted 

Mm." 1.   Iowa      Bids   will   be   received   bv   the   Cltj    Clerk 

\.>,     I    In,.     1 ,       HI  In     «  ill     1  ..•     1  . 

I'.r     constructing     :.      re 
nluin    Is   Cll        ' 
Dsfliy,   ixnn.  ■  ilssloners    will   sp.  1 

itei    pi.,  in  ;.t    1 ..  .  bj  . 
+  iieri,,lii,,„.  Kaa.     ..nil. i:.ii      Bids   wan  \i.i     14, 

1  Ion    of    a     "■    ■  i .,    plans 

■Bared    by    the-  B  Co.,    Oklnh. 

hi  .    from     the    T(  iNK   VW    V     ( 'I  iNSTlll    '  ■TH  IN     '    I 

Hutchln- 
1  1  Construction   Co  .   Kani  as  City, 

Shi  n M 

in  .    |80,887:   T.    C.    Brooks    a    Co., 
t<  .1     Apr,     16, 


Topeka,  Kan.— The  city  water  mains  will  be  extended 
from  the  city  limits  to  Gage  Park,  by  way  of  West  Eighth 
St.,   at   a   cost   of  ?o000.      A.    R.   Young  is   City    Engr. 

+  Atkinson,  Xeb. —  (Official) — The  contract  for  the  exten- 
FVCTXE  ie^'-;!'pt  v>'AtfmnhaSv,  been  awarded  to  the  ALAMO 
An       9  SLPPLY  CO.,  Omaha,   Xeb.,  at  about  $5000.      Xoted 

Bayard,  Xeb.— Bonds  for  $12,000  have  been  voted  for  the 
improvement    ot    the    water   system. 

„„  ,nrm,s'"i''k-    xrh.— The    installation    of    a    water    system    is 
under    consideration.  • 


Beresford. 

until    May    4    for    the    construction"   of 
have  a   capacity    of    1  On. 000    gal 
Dexter,    Mo. — Bids    will 


Bills  will  be  received  by  the  City  Auditor 
concrete    reservoir    to 


M«»Ts~f™"S     "*""  c    *f  ceivecl    by    the    Mayor    until 

Maj  18  tor  the  construction  of  water  and  sewer  systems. 
Frank  L.  Y\  ilson,  Syndicate  Trust  Bldg.,  St.  Louis,  is  Engr. 
,-  }?osvvell,  Okla.— The  contract  will  be  awarded  about  May 
15  for-  the  construction  of  a  water  system  at  BosweU  Esti- 
mated  cost.    $36,000.      J.    E.    Davis,    Caddo,    is    Engr. 

Henrietta,  Okla.—  (Official ) — Bids  will  be  received  bv 
the  City  Council  until  May  5  for  constructing  a  reinforced"- 
concrete  intake  tower  and  the  extension  of  the  water  sys- 
tem The  Benham  Engineering  Co.,  Oklahoma  City.  Ok"la., 
is    Engr.       Xoted    Mar.     12. 

Morris,  Okla. —  (Official)— Bonds  for  $42,000  have  been 
voted  for  the  construction  of  a  municipal  water  system  at 
Morris.  The  Benham  Engineering  Co.,  Oklahoma  City,  Okla.. 
is    Engr.      Xoted    Feb.    26. 

+Stisler.  Okla. —  (Official) — The  Board  of  Town  Trustees 
has  awarded  the  contract  for  the  extension  of  the  water 
system  to  the  TOXKAWA  CONSTRUCTION  CO.,  Tonkawa. 
Okla.,  at  $8286  Other  bids  were:  J.  S.  Weathers,  Muskogee, 
Okla.,  $8911:  John  W.  Rook,  McAlester.  Okla..  $8951-  J  S. 
Terry  Construction  Co.,  Poteau,  Okla.,  $9097:  Talbot  Con- 
struction Co.,  Ada,  Okla.,  $9000.  Bids  were  received  Apr  14. 
Xoted  Apr.  2. 

<  arlsbad,  X.  M.— J.  J.  Scott,  of  Chicago.  111.,  is  prepar- 
ing to  construct  a  pumping  plant  and  system  of  irriga- 
tion  near   Carlsbad.      About    9000   acres   will    be    watered. 

Phoenix,  Ariz.. — The  stockholders  of  the  Salt  River  Val- 
ley Water  Lsers  Association  at  a  recent  election  voted  in 
favor  of  the  construction  of  a  new  dam  and  reservoir  on 
the    \  erde    River    and    the     installation     of    21     new    pumping 


-The    municipal    water-works    plant 
pipe     line     laid     from     the     pumping 


plant 

TnCMOn,    Ariz. 

enlarged    anil     a 

to   the   city,   about"  four   mile 

+Aul>nrn,  Wash. —  (Official) — The  County  commissioners 
have  awarded  a  contract  to  M.  C.  H  1:  IX  KM  AX,  Seattle,  Wash., 
at  $13,381,  for  the  construction  of  a  diversion  dam  at 
Auburn.  Other  bids  were:  Robert  Wakefield,  $44,604;  J  M. 
Clapp,  (26,719;  George  P.  Wright,  $:;6.32s:  P.  E.  McHugh, 
$42,Ot,!l;  Seattle  Engineering  Co.,  $19,331;  Graff  Construction 
to.,  $28,334;  Boyajohn  Arnold  Co.  <:'n,::ss;  Washington  Con- 
struction Co.,  $32, S3.".;  John  (lather,  >:'.ii,n77;  c  H.  Kiehl  $38,- 
906;  Cross  &  Wolff  Construct  ion  Co.,  $29,995;  T  Ryan  $41,- 
:>.'S;  Pearson  Construction  Co.,  $37.2::--.  K  Berne",  (19,181; 
Xettleton  B.  E.  Co.,  $29,766:  Construction  &  Contracting  Co., 
(24,877;  Andrus  &  Bode,  (30,914;  Weymouth  Construction 
Co.,  $25,856;  Harrington  Peters  Co..  (22,206;  Hans  Peterson, 
(27,545:  Sparger  Concrete  Co.,  (31,655;  Washington  Paving 
Co.,  $28,210;  Erickson  &  Anderson,  $27,030;  Sound  Con- 
struction &  Engineering  Co.,  (25,815;  W.  T.  Butler  Con- 
struction  Co.,   (23,087;    Ericksoi  uon   Co.,   $33,700. 

Cashmere,  Wash. —  Bids  will  be  received  by  the  Town 
clerk  until  May  11  for  pumps  and  motors  for  the  water 
system. 

<"le  Khun,  Wash.— Plans  are  I >(  iiig  prepared  for  the  con- 
struction   of    a    reservoir    for    the    water    system. 

Wilbur,  Wash.— Plan's  have  been  prepared  for  the  instal- 
lation   of    a    pumping     plant    for    the    water    system. 

Oregon  city,  Ore.— (Official)  The  Cltj  council  has  ap- 
propriated (6000  to  cover  the  COSl  Of  making  the  final  sur- 
vey and  preparing  plans  for  the  26-mile  pipe  line  from  the 
South    Fork    of   ihe   Clackamas    River.      The    line   will    have    a 

capacity  of  8,1 ,000  gal.   every  24   hours  and  will  be  of  wood 

Pip.-.       Hurlburt     .v.-     Kinds.     505     Henry     Bldg.,     Portland,    are 
Kngrs.      Noi,  ,1    .(;,,,     v 

Turner.    Ore. —  Plans    a)  pared     for    the    construc- 

tion    Of    a     water     BJ 

Cottonwood!    Call!  ipj     Valley    Irrigation    Co.    wll\ 

•  1. mi    near    (ink.    Calif.,    to    Impound    water    for    irri- 
1    Jesse  Sutton,  of  Anderson,  Calif.,  is  Engr.-ln-Cl 
Brantford,    iint.     The    Board    of    Water    commissioners    is 
Ing    bids    tor    two    turbine    pumps    ot    1,000,000    gal.    ca- 
pacity    each     and     Iwo     motors     for 

+  I  iiroiiin.   <>■■<.      v.  .  ..I  .line    to    press    reports    the    city    has 
awarded    tin-    contract    for    trii 
plant    to    Willi  \.\i    C(  iwi.ix    ,v    si  '\ 

Including    .1  Feb 

19. 

'I  nil.  i, in      Bide    will    b<     n    1    ve6    bj     11     C     Hocken,    Mayor 
and  elm.   Bd,  of  Control,   until   noon,   Ma)    19,   for 
.    al    pump    and 
Watla'cebarjr.    Ont.     Bids     will     be     receive,!     bv     the    city 
the   construction   si   a    water  system. 
Chlpman    A    Bowers.    Mall    Bldg.,   Toronto,   are    Bngrs, 

w     11    Thorold,    KiiiT.   Toronto,   is   prepar- 

ii'uellon     of     a      vv.11 

KajMBaek,    Bask,      Bids    will     be    received    bv     A       \ 

loni.  until    M.iv     l:i    for    (b natructlon 

water  system.     Chlpmnn   A    Power*,   Mall   Bldi   .  Toronto,  out., 

i'        Bin' IS 

I'rii \1inr1.    lash  tem     under    Bowers 

lli'ulini.     >>ii«k.       Bonds      for      (860,000      have      been      OD1 

\       I'bofbfon     IS 
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Edmonton,  Alta. — The  City  Engineer  has  prepared  plans 
for  the  construction  of  a  pumping  station  at  South  Edmon- 
ton   to    cost    $50,000.      W.    M.    Cox    is    City    Clk. 

Xanaimo,  B.  C— An  expenditure  of  $50,000  is  contem- 
plated   for    the    improvement    of    the    water    system. 

Port  Moody,  B.  C. — The  City  Council  is  taking  steps  to- 
ward   the    construction    of    a    municipal    water    system. 

♦  Victoria,  B.  C. — The  contract  for  fabricating  and  lay- 
ing 11%  miles  36-in.  rivetted  steel  pipe  for  Sooke Lake 
water  supplv,  awarded  to  BURRARD  ENGINEERING  CO., 
Vancouver,    at    $324,000. 

Bids  will    be   received    by   the   City    Purchasing  Agent    until 
May    4    for    10,000    ft.    of    steel    water    pipe. 
SEWERS 

4-Boxton,  Mass. — The  contract  for  building  sewers 
in  Kittredge  St.,  Denton  Terrace  and  an  outlet  at  West 
Roxbury,  has  been  awarded  by  the  Board  of  Public  Works. 
ANToXY  COFALO,  at  $23,sfiS.  Other  bids  were  from  West 
Roxburv  Trap  Lock  Co.,  $2i;..M7;  Anthony  Baruffaldi,  |2,,b  .. 
McCarthy  &  Walsh.  $2s.n:,:j;  Charles  R.  Gow  Co.,  $28,598, 
George  M  Brvne  Co.,  $28,750;  Peter  W.  Hill.  $2'.i,32i)-.  John 
McCourt  &  Co,  $29,861;  W.  B.  Bryne,  $30,521;  Will, am  L. 
Dolan,  $31,958;  Coleman  Bros.,  $40,725.  L.  K.  Rourke  is  Comr. 
of  Public   Works.  '       ,  . 

Bids  will  be  received  by  the  Metropolitan  Water  and 
Sewerage  Board,  until  May  6.  for  the  construction  of  1035 
lin.ft.  of  vitrified  pipe  sewer  in  Chelsea  and  Revere  Districts. 
Frederick    D.    Smith,    10    Ashburton    PI.,    is    Chief    Engr. 

Boston,  Mass.— Bids  were  received  Apr.  15  by  the  Board  of 
Public  Works  for  constructing  a  pipe  tunnel  at  Chelsea  I  reek 
from  Coleman  Bros.,  Chelsea.  $60,300;  Charles  R.  Gow  Co 
$62,695;  Charles  A.  Haskin,  $69,568;  A.  P.  Thacher  Contracting 
Co  New  York.  X.  Y..  <72.016;  Dexter  Brackett.  1  Ashburton 
PL.  is  Chief  Engr. 

Auckland,  Mass.— ( Official)— Bids  will  he  received  by  the 
Selectmen,  until  2  p.m.,  May  2,  for  constructing  about  3S00 
ft.    of    18-in.    sewer.      Albert    C.    Bray    is   Clk. 

♦  Hartford.  Conn.— The  Board  of  Contract  &  Supply  has 
awarded  the  contract  for  constructing  Section  A  of  the  -Maple 
Ave.  sewer  system,  to  O'NEILL  BROS..  Hartford  and  Section  C 
to  the  RYAN  CONSTRUCTION  CO..  New  Haven.  Noted 
Apr.  23. 

♦Windsor  Locks,  Conn.— The  Board,  of  Sewer  Commission- 
ers has  awarded  the  contract  tor  laying  about  1  .'.I  '  0  In  tt. 
of    sanitary    sewers    in    Windsor    Locks,    to    JOHN    BOWKS    A: 

(  'i  ,      c, .    '.     V  .    ,.i    $18,508       James    terson    If     I  ow  n 

Clk.      Noted    Apr.    16. 

♦Albany,    V    Y. — (Official) — Bids    will    be    received    by    the 

Board   of  Contract  and  Supply,   until   3   p.m.,  May   18,   for   con- 

I   ng    an    intercepting   sewer   and   sewage   disposal    works. 

Isidore   Wachsman   is   Secy,   of   the   Board.     See   advertisement 

i  acta   To   Be    Let.  • 

(Official)      -   ■     item   under   Streets  and   Roads. 

Hiilf: V  I*.  The  City  Council  has  authorized  the  con- 
struction of  vitrified  tile  sewers  in  Best  and  Cazenovia  bts. 
and  Southside   Parkway 

GloveravUle,  v  v.—  h  mirial)  —  Lids  will  be  received  bj  the 
on  Council  until  5  p.m.,  Maj  5,  toi  the  construction  of 
il  sewers.  H.  J.  Hanmer  is  CItj  Engr.  I  J.  Mahonej  is 
City   I 

i.x .us.  v  \.  The  Municipal  Board  has  approved  ol  plans 
|,v    witm.  r   I      I  i:  illalo.    for   a    s.-wor   system   and    sewage 

■.I      Clyde   W    Kna a  Chm 

N.»    \..rk.    \.    1.  —  (Borough  of  Brooklyn)  — (Official)— Bids 

opened,    Apr.    22,    by    C     n     Pounds,   Pres.    Borough   of 

Brooklyn,    for    constructl  n    11th   Ave     and    other 

streets.     The   lowesl   bid   was   submitted   bj    A     E     Koch,   Inc., 

Onreco,    v.    Y.     I  In      completed    I nl   hlri 

the  upper  end  of  the  Oswego  Creek  sewer,  1 t  about      11 

trucl  li ■  >'        inltai  !      and    storm 

■    li    CII      Bng)       N i    ''i  " 

Hoboken,  v   i.      II   la  reported  that  plan  B  has  been  i 

acting  a  sewi  •  t<  m      1  hi    estimated  cost 

l„   t676  I  -N'"'    rork'   'v    *•■ 

: 

\..„,.rk.    \.    .1.     'i  h<     lowest     bid    i vi  d    bj     thi     Pa      lie 

uctlng     Section     18 
.,.    thi    main  th    I    ol    t        i 

i     it       .     oa 

19 

Patera n.    .1  Ill  "     !  '  °  ■ ' ''    "' 

Publl<    «  oi  ka    until   Ma  '"  Totowa 

*i..i, „„.,„.    i- I)  bldi 

\i  ,  .     it    to 
Noted     \|.r     16. 

+  »  II.  , K,    la,,. 

Council,  to    • 

"■  I 

I    Hid  ■      Phil  id.  Iphl  B.   B.   I 

II. Ma 

a  Ci  tod    Vpr,   I 

+  > r.  -,in..    \     i  fl    that    thi 

I 

+  lllr„.l.,ulil>>».        \l...       Thl 

l|     ullll 

.     I      \|.i       t 

+  M.  -.     I 
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Memphis,  linn. — J.  H.  Weatherf ord.  City  Engr.,  is  prepar- 
ing plans,  for  sewer  pipes  and  connections,  to  cost  about 
$40,000. 

i  ..mi,  .-nil.  Ohio — (Official) — The  following  bids  were  re- 
ceived by  the  Director  of  Public  Service,  Apr.  9,  for  sewer 
construction  in  various  streets:  Lininger  &  Bennett,  Conneaut, 
at  $5971;  Haffey  &  Fisher,  Painesville,  $6505;  Hukari  &  Brant. 
Ashtabula.  $SS44;  P.  A.  Velotta  &  Co.,  Cleveland,  $10,048. 
W.   C.    Dickey   is  City   Engr.     Noted  Mar.    19. 

+L,owelrville,  Ohio — It  is  reported  that  the  contract  for 
constructing  sewers  has  been  awarded  to  TURNER  &  OLSON, 
Y'oungstown,    at    $18,000.      Noted    Apr.    8. 

+  li :i ii li!.-.-.  Ohio — The  contract  for  constructing  the  main 
and  outlet  sewer  in  the  Kev  St.  sewer  district,  requiring  into 
lin.ft.  of  60-in.  pipe  has  been  awarded  to  ALBERT  GRA- 
BOUSKI,  Toledo,  at  $10.8S2.  George  Champe,  Toledo,  is  Engr. 
Noted    Apr.    9. 

♦  Springfield,  Ohio — It  is  reported  that  the  contract  for 
constructing  the  Pearl  St.  sewer  has  been  awarded  to  MAR- 
TIN &  STEWART,  at  $21.1S3.     Noted  Apr.   23. 

Struthers,  Ohio — Bids  will  be  received  by  the  Village  Clerk, 
until  Mav  20,  for  constructing  storm  and  sanitary  sewers  in 
Broad    St. 

♦  Fort  Wayne.  Ind. — The  Citv  Council  has  awarded  the 
contract  for  the  north  side  sewer  to  VAN  DERWEELE  Li:<  is.. 
Grand  Rapids.  Mich.,  at  $22,679,  and  the  contract  for  tiling  the 
sewer,  known  as  the  Leach  Ditch  to  the  outlet,  has  been 
awarded   to   MOUNTZ    &   LYBERGER,   at   $12,490. 

+  Otsego,  Mich. — The  contract  for  constructing  the  sani- 
tary sewer  and  building  12  manholes,  has  been  awarded  to 
PAYNE    &    CURRY,    Otsego,    at    $8702. 

Alton,  111. —  (Official) — Bids  will  be  received  by  the  Board 
of  Local  Improvements  tint  1  2  p.m..  May  7.  for  construct- 
ing about  I314  miles  of  main  sewer  and  about  four  miles  of 
house  connections.  J.  E.  Schwaab  is  Citv  Engr.  Noted 
Apr.  23. 

Klgin,  111. — According  to  press  reports,  the  city  plans  to 
construct  an  intercepting  sewer  and  a  sewage  disposal  plant, 
to  cost   $437,000   .   Morgan  H.    Brightman    is   City   Engr. 

♦  Rankin,  111. —  (Official) — The  Board  of  Local  Improvements 
has  awarded  the  contract  for  constructing  a  sewer  systeni 
to  JOHN  W.  RYAN.  Springfield.  111.,  at  $16,962.  P.  Ilenne- 
berry  is   Pres.    of   the   Village.      Noted   Apr.    16. 

♦  Carlton,  Minn. — The  contract  for  constructing  the  sewer 
system,  has  been  awarded  bv  the  Village  Council  to  C.  C. 
BUTLER,  Virginia.  Minn.,  at  $5700.  A.  H.  Lee  is  Village 
Recdr.      Noted  Apr.    2. 

♦  Eveleth,  Minn. — The  contract  for  constructing  the  sewer 
system  has  been  awarded  to  CHARLES  G.  I'.l'TI.F.R  &  SON] 
Virginia,    Minn.,   at    $7000. 

+st.  Paul,  Minn. — The  contract  for  constructing  the  Ham- 
line-Jefferson  sewer  system  was  awarded  Apr.  9  by  the  Board 
of  Public  Works  to  O'NEIL  .^-  PRESTON,  at  $95,000.  Noted 
Feb.   19. 

Port  Scott.  Kan. — The  citv  will  construct  a  septic  tank  for 
the  sewer  system,   to  cost   $25,000.     Noted  Mar.   26. 

Topeka,  Kan. — The  Citv  Commissioners  propose  to  con- 
struct sewers  to  cost  about  $24. ana.      \.   It.   Young  is  CItj    EngH 

Ilexter,   Mo. — See    item    under    Water    Supply — Irrigation. 

♦  Kansas  City.  Mo. — Ttie  Board  of  Public  Works  has 
awarded  the  contract  for  constructing  a  sewer  from  41st  to 
17th  Sis.,  on  the  State  line  and  on  Liberty  St.,  to  W.  C.  Ml'L- 
I.I.N'S,  Kansas  City,  at  $46,567.  Reinforced  concrete  will  be 
used. 

4-im.      1,1    ...    Okla. —  (Official) — The    contract     foi nstruct- 

Ing  sewers  in  Districts  Nos.  1  t,  1".  16  and  is.  lias  been  awards 
ed  to  R.  G.  PRITTS,  Okmulgee,  at  $41,403  Other  bids  were 
from  J.  O.  Severns,  at  $43,560,  and  the  Standard  Roofing  Co., 
ai   $45,275.     R,   11    Jennes  Is  City  Clk.     Noted  Apr.   16 

Sulphur,   Okla (Official) — The   date   for    r< King    bids    for 

constructing  sanitary  sewers  has  been  extended  to  i»  am.. 
,1  Tie     estimated    cost    is   $52,200.      A.    V.    A  vary    is    Kinan- 

ei.ii    Secj        Howard    V.     Hinckley    is    Consult.    Engr,      Noted 

\W       9 

Kurt    l.npi Colo.      For    constructing    a    new     sewer    sys- 

t,  ,,i.     \     c '     E\  a  n        ubmlt  ted    1  he    low  eat    bid       The    est  Im    1  ed 

cost    1     $18, Oi   irge   H.   Sethman   is  Consult.    Engr      "'otefl 

Oct.    30. 

■»,.„    vntoiiio,  Tex.     Samuel    M     Gray,    Providence.    R     I  .   is 

preparing     plani     ror    88  nit  irj     sew  en     to    coi  t     $800, I,    and 

.is    and    drain   .    to    co   1     $35,000.      Frederick] 
rues  is  city  Clk.     Noted  Oot.   3. 

+  \c.rili   Yakima,  Wuk.     The  contract    roi    tructlt       

sew.-r  in  First  U«.,  for  four  blocks,  has  been  awarded  in 
the  CASCADE  CONSTRUCTION   CO.,   at    si  i,S91 

Seattle,    Wiish.     T     l:>  in    t     Co     sul tted  tin     lowesl     hid 

to   th<     Bo  in 'ubllc   w  orks,  at    $78,814,   foi  ewor  1  01 

Hon    i"    1  ai  loui    street 

+s„ulh     Dead,     Wuk.     Tl tract      ror  constructlni      a 

-1    I  •     trlcl    1:    lias   b.  •  a   11  warded  to    VNDKEW     4 

HARREiR,   Portland,  Ore.,  at    $7984 

{■Berkeley,     Calif.     Th<       following      rontractH     have      been 

rded     i".     1  ha     CItj     1  '01 1     ui  ting     1  rlbutnrjl 

In    >.\  ,,.,1    o;     81  .     Vdellno,    l'nrki«i     and    Shntl  ucl 

1  1      No,     7,     to     n      c      STORItll        I  in  I  ,      .1 

I,     In     tin-     '•'  INTH  \     COST  \     CON* 

...    1  eley,  nt    $41,142   and       15,1 

>      ...     B,    to    MICHAEL    ni    VK10Y,   at    $26     !0     N I 

0 

+  1. ..«    kaitele*,  1  ..in       Tl 1  rnct   for  the  1 

11 ,    ■  '  ,1  i     ha      1 1    l>>     Hi'     1  1 

.,1    Puhlii    Worl      to  J    c    DUNCAN,    it      60  .  ■ V  pi     D 

■  ' il     ' trucl     1       in.     xt'V    1     In 

I   Blvi 1    :'■  \  ■  •      I 'i 

1.1  uly,   at    $10,448 
■  li,,     1,,,.  1  1   1 .  11.  1 1. 1.      1 1.  hi 

.     I   ■      \  \  .■     an. I    Lemon    St  .    «    IS    I  linl    of 
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+Saa  Francisco,  Calif. — The  contract  for  constructing  a 
sewer  in  Junipero  Serra  Blvd.  has  been  awarded  by  the 
Board  of  Public  Works,  to  the  STATE  IMPROVEMENT  CO.. 
at   $21,165.      Noted    Mar.    26. 

Vallejo,  Calif. — Bids  will  be  received  until  May  6,  by  the 
City  Clerk  for  constructing  an  intercepting  sewer  to  be  2400 
ft.  long  with  a  concreted  outfall.  W.  J.  Tormey  is  City 
Clk.      Lawrence   Thompson    is    City    Engr. 

Dundas,  Ont, — It  is  reported  that  plans  are  being  pre- 
pared   lor    sewer    construction    and    a    sewage-disposal    plant. 

Prince  Albert,  Sask. — Bids  will  be  received  by  C.  O.  David- 
son, City  Clk.,  for  4-,  6-  and  S-in.  sewer.  Angus  Smith  is 
Engr. 

Plans  have  been  prepared  for  altering  the  sewage-pump- 
ing station,   also   for  water-main   extensions  to  cost  $75,600. 

Regina,  Sask. — Bids  will  be  received  until  May  12,  by  the 
City  Commissioners,  for  about  153,075  lin.ft.  of  6-  to  60-in. 
sewer   pipe   and   40,000   sewer  bricks,   etc. 

+  Saska«oon,  Sask. —  (Official) — The  contract  for  construct- 
ing storm  and  sanitary  sewers  has  been  awarded  by  the  City 
Commissioners  to  MACKENZIE  &  THAYER,  Saskatoon,  at 
$7292.      Junius  Johnson    is   Acting   City    Engr. 

Esuuimalt,  B.  C. — It  is  reported  that  the  contract  for  con- 
structing the  first  section  of  the  sewer  system  has  been 
awarded    to   HUGH   MACDONALR,   at   $60,000.    Noted   Mar.    12, 


GARBAGE 

Fort  Wayne,  Ind. — The  city  plans  to  improve  the  in- 
cinerating plant.  John  Harkenrider  is  Supt.  of  Garbage 
Disposal. 

Benton  Harbor,  Mich. — The  City  Council  is  considering  the 
construction   of  a   garbage   incinerating  plant. 

STREETS    AND    ROADS 

Boston.  Mass. — Bids  will  be  received  until  May  4  by  the 
Department  of  Public  Works,  for  paving  Atkinson  St.,  Rox- 
bury   District.     L.   K.  Rourke   is  Comr. 

Rardnick,  Mass. — At  a  special  town  meeting,  Apr.  25, 
bonds  for  $10,000  were  voted  for  the  construction  of  a 
macadam    road    from    Hardwick    to   Wheelright. 

+  >'ewton,  Mass. — Contracts  for  furnishing  road  oil  for  1914 
have  been  awarded  to  the  AMERICAN  TAR  CO..  at  $15,300 
for  21fl,nnn  gal.  and  to  the  STANDARD  OIL  CO.,  of  New  York, 
at  $7500  for  120,000   gal. 

Albany,  W.  Y Bids  were  received  by  the  State  High- 
way Commission.  55  Lancaster  St..  Apr.  24.  for  broken  stone 
for  the  repair  of  highways:  Contract  No.  1,  4120  cu.yd., 
Albany  Countv.  Joseph  Walker  Construction  Co.,  Albany, 
113.237.  John  H.  Gordon.  Albany,  $10,249.  Contract  No.  3. 
2180  cu.yd.,  Albany  Countv.  Joseph  P.  Scanlon,  Albany,  $6213. 
Joseph  Walker  Construction  Co..  Albany.  $6540.  Rob  Roy 
Contracting  Co.,  Albany.  $5668.  Contract  No.  3..  1SS0  cu.yd., 
Albany  Countv.  Joseph  Walker  Construction  Co.,  Albany, 
$4098.  John  H.  Gordon.  Albany,  $4418.  Rob  Rov  Com.  ct- 
ing  Co.,  Albany,  $1324.  Joseph  P.  Scanlon,  Albany,  $4700. 
James  K.  Malcolm.  Albany,  $48SS.  David  H.  Craw,  Ravena, 
$4662.  Contract  No.  4.  ",20  cu.yd.,  Albany  County.  Rob  Roy 
Contracting  Co..  Albany.  $1508.  John  W.  Plynn,  Waterford, 
$1560.  John  T.  D.  Blackburn.  Albany.  $1950.  Joseph  P.  S. -an- 
ion. Albany,  $1664.  Contract  No.  5.  1085  cu.yd.,  Albany 
County.  Joseph  P.  Scanlon,  Albany,  $3092.  Joseph  Walker 
Construction  Co.,  Albany,  $3255.  Rob  Roy  Contracting  Co., 
Albany,  $2929.  Contract  No.  6,  1620  cu.yd.,  Essex  County. 
Callanan  &  Prescott,  Albany,  $ss."l.  J.  j>  Movnehan,  Port 
Henry,  $10,837.  Contract  No.  7.  1950  cu.yd.,  Essex  County. 
Santanoni  Contracting  Co..  Newcomb,  $9475.  Contract  No.  8. 
525   cu.yd.,   iron   ore   tailings.    Essex   ,t    Clinton  Counties.      Bluff 

Point  Stone  Co.,  Plattsburg,  $18, Contract  No.  9.  600  cu.yd. 

Essex   &   Clinton  Counties.      Bluff   Polnl    St Co.,    Plattsburg, 

$2115.  James  Conway,  Plattsburg,  $1568.  Contract  No.  10. 
770  cu.yd.,  Clinton  County.  Callanan  &  Prescott  Albany, 
■1781.  Bluff  Point  Stone  Co.,  IMattsburg,  $2156.  J 
Conway.  PlattsburK.  $1X79.  Contract  No.  11,  575  cu.yd.,  Clin- 
ton County.  Callanan  .v.-  Prescott,  Albany.  $1332.  Bluff  Point 
Stone  Co.,  Plattsburg.  $1542.  James  Conway.  PlattsburK, 
$1365.     Contract   No.   12.   590  cu.yd.,  Clinton   Ci  llanan 

&  Prescott.  Albany,   11584.     James  Conway,   Plattsburg,  $1419. 
Bluff    Point    Stone    Co.,    Plattsburg;,  Contract    No     L8, 

745    cu.yd.,    Clinton    Count:        Callanan    S     P tl       Ubany, 

$1706.     James  Conway,    Plattsburg,    $1868.      Bluff    Point    Stone 

Plattsburg,    •  o.    14,    1676    cu.yd.,    Bche- 

County.      Thomas    Leonard.    Saratoga    Sprints.    14867. 

Joseph   P    Scanlon,    llbany,    $4321.     J.   J.   Malloy,   Schenei 

$4171.      i  lontract     No.     1 5,     1 000  elaei     I  ounty. 

Construction    Co.,    Troy.    $4260.      Joseph    Walker   Con- 

14890. 
Edward    <>tt.    Poestenklll.    $3.r,nn.       Rob    Ro;     Cont 
Albany,   $4400      Conti  id    No.    16,   570     u.yd.,    R  County 

Mori     >'..      Troy.     $2122.       Joseph      Walkei      Con   tructlon     Co, 
Albany.  $lvr,-      Contract  No.   it.   150  cu.yd.,   I  ounty. 

i  nsti  in  Hon     •  .  'ounty 

Construction   Co.,    Troy,    ?ir.7r,       n     T     Arnold   Co     North    • 
ham.    $913.       Edward    Otl  Con. 

tractlnK     Co.,     Albany.     $1215.       Contract      No.      Is.      I5E     cu.yd 
|.b   P    S. ■anion.    Mbanv,    $1706      Joseph 

"ii     Co       Mbnnv,     lit 

Hon    Co .    Troy,    $2047.      Hiram    F     Bi  I 

■ 
•  Inei     I  '..mi  i  •ount.v     Consti  uctloti 

onstructlon   Co  .     Ul  Rob 

\n F    Scheffei     1 

I  7  I"      Eclw  ,1,1    .  hi 
Rob    Ro;     i  !on(  rnctlng   C        til 

4R0    ni 

Albany,    517.         C.    J.   Ri 

.a    Springs,    $12.M        John    N     Carlisle  •  Noted 

A  | .  i .     16 


*  Mbanv,  x.  y. —  (Official) — Bids  will  be  received  by  John 
N.  Carlisle.  State  Highway  Comr.,  55  Lancaster  St.,  until 
1  p.m..  May  11,  for  improving  roads  in  22  counties,  and  until 
1  p.m..  May  12  for  improving  highways  in  about  12  coun- 
ties. 

(Official) — Bids  will  be  received  bv  the  Board  of  Contract 
and  Supply,  until  3  p.m.,  May  4,  for  improving  the  following 
streets:  Seneca  St.  from  New  Scotland  Ave.  to  Woodlawn 
Ave.:  Maple  Ave.,  from  Woodlawn  Ave.  to  Grove  Ave.:  Mer- 
cer St.  from  Alden  St.  to  Pine  Ave..  South;  Colbv  St.  from 
Third  St.  to  Livingston  Ave.;  and  laying  concrete"  sidewalks 
on  Northern  Blvd.  from  Livingston  Ave.  to  the  viaduct  over 
the  New  York  Central  &  Hudson  River  R.R.  tracks  and  for 
laying  a  sewer  in  Third  St.  from  Judson  St.  to  North  Lake 
Ave.   Isidore   Wachsman   is  Secy. 

Cortland,    N.    Y (Official! — Bids    will    be    received    bv    the 

Board  of  Public  Works,  until  7  p.m.,  May  11  for  repaving  a 
section  of  Main  St.,  approximately  9875"  sq.vd.  of  vitrified 
brick  pavement,  4335  lin.ft.  of  sandstone  curb.  470  lin.ft.  of 
resetting  sandstone  headers.  460  lin.ft.  resetting  sluice  stone. 
370  lin.ft..  24-in.  vitrified  pipe.  2S0  lin.ft.  of  15-in.  vitrified  pipe, 
4  large  catch  basins,  3  small  catch  basins,  and  50  cu.vd.  con- 
crete will  be  required.  J.  R.  French  is  City  Clk.  arid  D.  B. 
Coleman  is  City  Engr. 

Fulton.  W.  Y. — (Official) — Bids  will  be  received  until  May  4 
for  improving  ten  blocks  of  streets.     L.  R.  Scudder  is  Clk. 

Gloversville,  W.  Y. —  (Official) — Bids  will  be  received  bv  the 
Common  Council  until  5  p.m..  Mav  5  for  paving  the  following 
streets:  North  St.,  4500  sq.yd.  concrete  pavement;  Cavadutta 
St.,  2500  sq.yd.  brick  pavement;  Mill  St..  1200  sq.vd.  con- 
crete pavement:  and  Vine  St.,  300  sq.vd.  of  brick  pavement. 
C.   J.   Mahoney   is  City  Clk. 

Wew  York,  W.  Y — (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  by  Marcus  M.  Marks.  Pres.  of  the 
Borough  of  Manhattan,  until  2  p.m.,  May  5,  for  the  following 
street   improvement   work. 

Repaving  with  asphalt,  Audubon  Ave.  from  165th  St.  to  173d 
St.;  Clinton  St.  from  Division  St.  to  Houston  St.;  Essex  St. 
from  Division  St.  to  Houston  St.;  Chrvstie  St.  from  neat- 
Hester  St.  to  the  south  side  of  Hester  St..  and  from  the 
north  side  of  Grand  St.  to  the  south,  side  of  Houston  St.; 
Elizabeth  St.  from  Bayard  St.  to  Spring  St.;  Waverlv  PI.  from 
Macdougal  St.  to  6th  Ave.;  7th  St.  from  2nd  Ave.;  9t'h  St.  from 
Ave.  B  to  Ave.  D:  11th  St.  from  Ave.  B  to  2nd  Ave.;  16th  St. 
from  near  Ave.  A  to  Livingston  PI.;  75th  St.  from  2nd  Ave.  to 
3rd  Ave.;  S7th  St.  from  Ave.  A  to  1st  Ave.:  102nd  St.  from  1st 
Ave.  to  3rd  Ave.:  103rd  St.  from  1st  Ave.  to  near  Lexington 
Ave. 

Repaving  with  granite  blocks  Bayard  St.  from  Chrvstie  St. 
to  Bowery;  75th  St.  from  Ave.  A  to  2nd  Ave.:  96th  St.  from 
2nd  Ave.  to  near  Lexington  Ave.:  145th  St.  from  sth  Ave  to 
Amsterdam  Ave.  and  St.  Nicholas  Ave.  from  Nagle  I 
near  Nagle  Ave.  For  asphalt  paving  of  the  intersection  of  St. 
Nicholas   and    Nagle    Aves. 

(Borough  of  Brooklyn)  —  (Official) — Bids  will  be  received 
by  L.  H.  Pounds.  Pres.  of  the  Borough  of  Brooklyn,  until  11 
a.m..  May  6.  for  asphalt  paving  as  follows:  Bay  14th  St,  fr<  m 
Bath  Ave.  to  Cropsey  Ave.;  Lewis  PI.  from  Coney  Island  Ave 
to  Stratford  Road:  Matthews  PI.  from  Coney  Island  Ave.  to 
Stratford  Road;  Mermaid  Ave  from  West  23rd  St.  to  West 
37th  St.;  Pacific  St.  from  the  bulkhead  to  Columbia  St.:  Union 
St.  from  Rogers  Ave.  to  Nostrand  Ave.:  West  30th  St.  from  Mer- 
maid Ave.  to  Surf  Ave.;  for  improving  19th  St.  from  the  L.  I. 
R.R.  to  West  St  and  West  St.  from  19th  Ave.  to  47th  St.;  for 
improving  20th  St.  from  West  St.  from  19th  Ave  to  47th  St.: 
for  improving  80th  St.  from  West  St.  to  53d  St.;  for  Improving 
S2d  St.  from  loth  Ave.  to  14th  Ave.;  62nd  St.  from  13th  Ave. 
to  14th  Ave.:  62nd  St  from  64th  St.  to  65th  St.  and  66th  St. 
fro  20th  Ave.  to  Bay  Parkwaj  and  67th  St.  from  21st  Ave.  to 
Bay  Parkway:  for  improving  63rd  St.  from  80th  Ave.  to  2  1st 
Ave.;  76th  St.  from  near  1st  Ave.  to  2nd  Ave.:  and  for  furnish- 
ing and  delivering   35, I  medina   sandstone  paving  blocks. 

(Borough  of  Queens)  —  (OfScial)  —  Bids  will  be  received  by 
Maurice  E.  Connolly.  Pies,  of  the  Borough  of  Quueena  until 
11  a.m.,  May  6,  for  the  following  work:  For  repairing  sheet 
asphalt  in  the  2ml  and  ith  Wards;  for  regulating,  curbing  and 
repaving  with  wood  block.  Henry  St.  from  Jacks,,'  \\.  i  . 
Prospect  St.:  for  regulating,  curbing  and  repaving  with 
block,  Prospect  st.  from  Saris  We  to  Jane  St  for  Improving 
and  paving  with  sheet  asphalt.  11th  Am  from  Potter  Ave.  to 
Dltmars  St.;  for  Improving  and  paving  with  sheet  asphalt 
nth  Ave,  from  Wilson  Ave.  to  Flushing  Ave.:  for  furnishing 
and  delivering  170,000  wo, id  paving  blocks  in  the  1st.  2nd.  Srj 
ami  4th  Wards;  for  furnishing  and  delivering  59.000  asphalt 
paving  Mocks  as  directed  in  the  Borough  of  Queens;  for  laj  - 

ing     sidewalks    and     curb     in     .1.  I»;iv)     from 

Boyd    (Park)    Ave.    to   Greenwood    Ave,;    for   laying   sidewalks 
ami  curb  in  Guton   Ave.   from  Jamaica    Ave.  to   Pulton   St 
improving  Well  l'l.   from   Flush  North   Washington 

i      tor   Improving  Falrview    Ave,     from   Linden   St.   to  Greene 
\\,'  .  for  Improving  Crescent  St   from  Newton    \    ,     i,.   Flush- 
Improving  the  Boulevard  from  Washington  Ave, 
to    Broadway;    for   Improving    Putnam    Ave    from    I 

,    Buchman    \  proving   ■•  1  )i   Ave.   fi  >m    Bi 

■  ■  •■  :  and    for   Improving    New    York    Ave.    from 
South  St.   to  I  lak   St      Ith 

\.->.     ^.rk.    \.    i  h    of    Richmond)     (Official) 

Bids    v  ill    be    received    bj     Charles    J,    McCormack,    Pres.    ,,f 
the    Bi  I  noon,  1  5   for;   furnl 

and    dellvei  ini;    3600    ton-  ,1  list. 

No      1       l  Mi  n      I  of     ;',      in.     b 

I     N'o     ••.    fun  ,    delivering    1 600   tons   of 

•     3:    furnishing    and    dellvi 

85,000  ,;,i    of  road   oil;  and  furnishing  and  delivering   I 

gal    of  u,|iii,i  asphalt 

Freehold,    If.     i       rOffti    ,li      I'.i, is    will    be    received    by    the 

Board  of  Ch n   Freeholi !our(   1 1 until   1 1  mm.,  Mav 

the  construction  of  the  Second  Section   of  the  .1 
villa  Hamtll  luntj   Cltt 

+  ttriiiiforii.  Pen,     (Official)     The  contract  for  paving 
St.    n  lib   vltl  Ifled    I  n  JOHN  sill    r 

ford,  nl    II  1,396      Other  hiddei 
the  Olenn  Co  M  s    son. 

B     \     Wlsi    Is  Cltj     Bngr.     Noti  d     \ 
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Sinking;  Spring.  Penn. — On  Apr.  17,  $30,000  was  voted  for 
street  improvements. 

Tamaqua,  Penn. —  (Official) — Bids  will  be  received  until 
7:30  p.m..  May  5,  for  paving  East  Broad  St.  from  the  Central 
R.R.  tracks  to  Federal  St.  with  buff  colored  brick.  Plans 
are  on  file  with  E.  L.  Boyd,  City  Engr.  C.  C.  Bischoff  is 
Chn.   of  Street  Comn. 

•Baltimore,  «d. —  (Official) — Bids  will  be  received  by  the 
Board  of  Awards,  until  11  a.m.,  May  6,  for  improving  Rutter 
Alley,  Brecard  St.,  Jenkins  Alley,  Mason  Alley,  about  10,300 
sq.yd.     R.   Keith   Compton   is   Chn. 

Baltimore.  Md. —  (Official) — Bids  will  be  received  by  the 
State  Roads  Commission,  Garrett  Bldg.,  until  noon.  May  5, 
for  constructing  18.40  miles  of  road  as  follows:  Contract  No. 
Bc-3  Br. — Baltimore  City:  Filling  in  concrete  bridge  over 
Gwvnns  Falls  along  the  Frederick  Boad.  Contract  No.  Bc- 
14— Baltimore  City:  One  section  of  street  along  Hanover  St. 
from  Lee  St.  to  Baltimore  St.,  about  5.1  miles.  (Sheet  asphalt 
and  Belgian  block.)  Contract  No.  Ch-S — Charles  County:  One 
section  of  road  from  La  Plata  to  Bel  Alton,  about  4.43  miles. 
(Gravel.)  Contract  No.  G-6 — Garrett  County:  One  section  of 
road  between  Hoyes  and  Accident,  about  2.75  miles.  (Ma- 
cadam or  concrete.)  Contract  No.  G-12 — One  section  of  road 
between  Accident  and  Keyser,  about  7  miles.  (Macadam  re- 
surfacing.) Contract  No.  M-9 — Montgomery  County:  One  sec- 
tion of  road  from  King's  Valley  to  Claggettsville,  about  3.71 
miles.      (Macadam   or  concrete.)      O.  E.  Weller  is  Chn. 

Cumberland,  Va. — Bids  will  be  received  until  May  5,  by 
the  Cumberland  County  Commissioners,  for  the  construction 
of  one  mile  of  soil  or  gravel  road  between  Cartersville  and 
Muddy  Creek  Mills.  Plans  are  on  file  with  the  County  Clerk, 
and  G.  P.  Coleman,  State  Highway  Commissioner,  Richmond, 
Va. 

Birmingham,  Ala. — The  Board  of  Commissioners  will  re- 
ceive bids  until  3  p.m..  May  5,  for  grading,  macadamizing, 
curbing,  gutters  and  sidewalk  paving,  on  32nd  Ave..  North, 
from  26th  St.  to  2Sth  St..  and  31st  Ave.  from  22nd  St.  to  24th 
St..  at  an  estimated  cost  of  $8000.  The  quantities  are  as  fol- 
lows. 4600  cu.yd.  excavation;  2700  sq.yd.  concrete  work;  1050 
cu.yd.  slag  and  1050  cu.yd.  chert.  Julian  Kendrick  is  City. 
Engr. 

•^Birmingham,  Ala. —  (Official) — Contracts  have  been 
awarded  to  the  McCARTIN  CONSTRUCTION  CO.,  Birming- 
ham, at  $19,440,  for  improving  North  26th  St.  from  15th  St.  to 
17th  Ave.,  and  to  DUNN  &  LALLANDE  BROS.,  Birmingham, 
at  $6386  for  paving  22d  St.  from  Ave.  F  to  Ave.  H  with 
asphalt.     Julian   Kendrick   is  City  Engr. 

+  .\ew  OrleanH,  La. —  (Official) — Bids  were  received  Apr.  20 
for  surfacing  a  number  of  hifdiwavs  as  follows:  S.  A.  GANO, 
Jackson.  Miss.,  at  $39,700  (awarded  contract);  J.  N.  George, 
$42,865:  Healv  Construction  Co.,  $39,792;  Wetzel  &  Co.,  $44,101; 
Perry  &  Co..  $42,360;  and  the  Worthington  Construction  Co., 
J45.H»2.  W.  E.  Atkinson  is  State  Highway  Engr.  Noted 
Apr.    2. 

Memphis,    I — (Official) — Bids   will   be   received   by   C.    C. 

I'ashby.  City  Clk.,  until  noon.  May  19  for  paving  Lamar  Ave. 
from  East  St.  to  Central  Ave.  The  estimated  cost  is  $45,- 
826.     J.   R.   Weatherford   is  City   Engr.     Noted  Apr.    16. 

-fAndover.  Ohio  —  The  contract  for  paving  the  Public 
Square  and  South  Main  St.  has  been  awarded  to  THi  (MAS 
FITZGERALD.    Ashtabula,    at   $28,105. 

Bowling  Green.  Ohio — (Official) — Bids  will  be  received 
until  noon,  May  9,  for  paving  South  Prospect  St.,  Le  Roy 
Ave.  and  Eberly  Ave.,  about  9200  sq.yd.  of  bituminous 
macadam.      C.    L.    Moyer    is   City    Engr. 

Cincinnati,    Ohio — n  iflicial)— Bids    will   be   received    by   the 
•  i    Count]    Commissioners   until   noon.   May   15   for   re- 
pairing   the    Spiing'ield    Pike    under   Spec.    633.      Albert    Rein- 
hard  t    is   Clk. 

Delaware.  Ohio  Bids  will  be  received  by  F.  C.  lligley. 
County  Suiv.  until  May  5  for  the  construction  of  the  Radnor 
and  Delaware  Pikes,  about  1.54  miles  and  for  the  construc- 
tion of  tin-  Hughes  Road,  2.2.  miles. 

Blyrla,  Ohio     Tin-   Elyrla  Construction  Co.  was  low  bidder 

at    $78,000   for  improving  eight    miles   of  toad   in    Dlst.  No.    1. 

-fji-irerxon,    Ohio— (Official)     Bids    were    received    Apr.    20 
proving    the   road    from    Wlndsoi    Corners   south    to   the 

North    and   South    Centei     Road    .is    follows:      WAIIi   &    NINES, 

ell     at    *22.::ii;    (a*  arded    contract  >      w.    .1     Klmkle, 

■      Bennett,    128.160;    Shilling    Construction 

Id  i  ■      and    li     !•'     llewlt,    $26.11::. 

a    v.   Hlllyer  is  cik        loted    Vpi     16. 

Oberlln,   Ohio     (Official)      Bids   will    be    received    until    May 
laj  Ing   brii  k    pai I      W     \     Hart  is   Village  Clk. 

+Palnesvllle,  Ohio     (Ofl proving  thi 

l. -'ike  Rlvi  in,,    South    Rldgc 

•l  irded   to   W  ll.l.l  A  MS  &    LITTLE  CO     Clc     • 

I  OSES,  Oil  City,  Pei 

W     \u..  .  i    Davli    la  Audr      Not<  i    kpi     2, 

fZuMi  Hie,    Oh ii      Bid  

he  ■     i,ii 

Uowi  DOVR1 

i  rded  conl 

''lifto.       I  ,.i     ,:,.         |., 

■ 
I 

Indiana  ill      Bids    n  ill    be 

i 

I  .i    Jen- 

• 
ii  idi 

"  ■    C il    Rip- 

<  (ruction    ol 

■ 


May  4,  1  p.m..  at  Rising  Sun,  by  the  Commissioners  of 
i  ihio  County  for  the  construction  of  a  stone  road  in  Union 
Township.     J.  P.   Hemphill  is  Audr. 

May  4,  2  p.m.,  at  Franklin,  by  the  Commissioners  of  John- 
son County  for  the  construction  of  a  gravel  road  in  Nineveh 
Township.      H.   L.   Knox   is  Audr. 

May  4,  2  p.m.,  at  Kentland,  by  the  Commissioners  of  New- 
ton County  for  the  construction  of  two  roads  in  Jefferson 
Township.     S.  R.  Sizelove  is  Audr. 

May  4,  1  p.m.,  at  Fowler,  by  the  Commissioners  of  Benton 
County  for  the  construction  of  a  road  in  Hickory  Grove 
Township.      Warren   Mankey    is  Audr. 

May  5,  10  a.m.,  at  Greenfield,  by  the  Commissioners  of 
Hancock  County  for  the  construction  of  a  road  on  the  line 
between  Green  and  Brown  Townships.     L.  Wood  is  Audr. 

May  5,  2  p.m.,  at  Martinsville,  for  the  construction  of  a 
gravel  road  in  Clay    Township.     J.   S.   Whitaker  is  Audr. 

May  5,  2  p.m.,  at  Vincenr.es,  by  the  Commissioners  of  Knox 
County  for  the  construction  of  gravel  roads  in  Washington 
and  Vincennes  Townships.      John  T.    Scott   is  Audr. 

May  5,  2  p.m.,  at  Bloomington,  by  the  Commissioners  of 
Monroe  County  for  the  construction  of  a  road  in  Benton 
Township.     W.  F.  Kinser  is  Audr. 

May  5,  2  p.m.,  at  Madison,  by  the  Commissioners  of  J^Tci- 
son  County  for  the  construction  of  a  gravel  road  in  Madison 
Township.      A.   M.    Taff  is   Audr. 

May  5,  10  a.m.,  at  Madison  by  the  Commissioners  of  Jef- 
ferson Countv  for  the  construction  of  a  gravel  road  in  Shelby 
Township.      A.    M.   Taff   is   Audr. 

May  5,  10  a.m.,  at  Logansport,  by  the  Commissioners  of 
Cass  County  for  the  construction  of  five  roads.  C.  E.  Med- 
land    is   Audr. 

May  5,  10  a.m..  at  De  :atur,  by  the  Commissioners  of 
Adams  Countv  for  the  construction  of  two  roads.  T.  H. 
Baltzell  is  Audr. 

May  5,  2  p.m.,  at  Marion,  by  the  Commissioners  of  Grant 
County  for  the  construction  of  two  roads.  E.  H.  Kimball  is 
Audr. 

May  5,  1:30  p.m.,  at  Wabash,  by  the  Commissioners  of 
Wabash  County  for  the  construction  of  two  roads,  in  Chester 
Township.      D.    Showalter   is  Audr. 

May  5,  noon,  at  Winamac,  by  the  Commissioners  of  Pulaski 
County  for  the  construction  of  a  gravel  road  in  Monroe 
Township.      W.    E.    Munchenburg    is   Audr. 

May  6,  10  a.m.,  at  Ft.  Wayne,  by  the  Commissioners  of 
Allen  County  for  the  construction  of  a  road  on  the  line  be- 
tween Madison  and  Marion  Townships  and  for  the  con- 
struction of  a  stone  road  in  Pleasant  Township.  C.  H.  Brown 
is  Audr. 

May  6,  10  a.m.,  at  Lafayette,  by  the  Commissioners  of  Tip- 
pecanoe County  for  the  construction  of  a  gravel  road  iu 
Wayne  Township.     Geo.   W.   Barter    is  Audr. 

May  S.  2  p.m.,  at  Mt.  Vernon,  by  the  Commissioners  of 
Posey  County  for  the  construction  of  a  road  in  Point  Town- 
ship.    J.    R.   Haines   is  Audr. 

May  11,  noon,  at  Peru,  by  the  Commissioners  of  Miami 
County  for  the  construction  of  roads  in  Deer  Creek,  Peru, 
Allen,  Union  and  Harrison  Townships.  Frank  K.  McElheny 
is  Audr. 

May  15,  10  a.m.,  at  Noblesville,  by  the  Commissioners  of 
Marlon  and  Hamilton  Counties,  for  the  construction  of  two 
gravel  roads  on  the  line  between  Marion  and  Hamilton 
Counties.      W.    O.    Horton    is   Audr.   of   Hamilton    County. 

May  16,  2  p.m.,  at  Greencastle,  by  the  Commissioners  of 
Putnam  County  for  the  construction  of  a  gravel  road  in  .Mad- 
ison Township,  a  stone  road  on  the  line  between  Russell  and 
Clinton  Townships  and  a  stone  road  in  Clinton  Township.  C. 
L.   Alrhart  is  Audr. 

May  16,  noon,  at  Sullivan  by  the  Commissioners  of  Sullivan 
Countv  for  the  construction  of  stone  roads  in  Jefferson,  Cass 
and  Gill  Townships.      \V.  S.   Bicknell  is  Audr. 

May  is,  10:30  a.m.,  at  Goshen,  by  the  Commissioners  of 
Elkhart  County  for  the  construction  of  a  gravel  road  in  Con- 
cord Township.      J.    \V.    Brown    is   Audi. 

June  4,  10  a.m.,  at  Logansport.  by  the  Commissioners  of 
Cass,  Fulton  and  Pulaski  Counties  for  the  construction  of  a 
county  line  road.     C.  E.  Medland  is  Audr.  of  Cass  County. 

Indianapolis,    Ind. —  (Official) — No    bids    were    received    Apr. 

23    for    tin nsli Miction    of   a    gravel    toad    in    Perry    Township. 

W.  T.  Patten  is  Audr.     Noted  Apr.  2. 

+Detrolt,  Mich.-  Contracts  for  paving  Helen  and  Oregon 
\vi-s.  have  been  awarded  to  GEORGE  ll.  MERCIER,  216 
Hammond     Bldg.,    De I.    at    $19,S!>7    and    $2ii,22:i    respectively. 


.  1  I. 


..1. — The  i tract    for  paving  In   District    No,  1 

led   to  E    1.    CURDIE,  Alton,  at   $40,796. 

irn,     III.-  -Tli ml  1:11  I      for     paving     In     raving 

has   h«en    awarded    to    the    M  ky  ERS-THi  iM  \s 
t    St.   Louts,  at    $78,863, 

+Hulncy,   111.     The    contrncl    for    paving    12th    St.    has    been 
awarded   to   ROI5DER   .V-   GREEMAN,  Qulncy,  al    $36,872.      Duke 

01 1 .,  ,<,,..  1  <i  1- 
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+  >iu 
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C(  INSTRUCT!!  IN   CO., 
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\,,i  ih  \ii,  i.ii -a  11  to  Superloi 
,.  ,1,1  ol  Public  w  orks,  to 
111  1    11.  in    CO.,   al    (17, 


ilia,  1     1, 


Ing    Barker   St     from 
be.  n    aw  .  t  .1..1    bj     ihn 
BIRDS  M.l.  GRIFFITH    CI  >N( 
arles  A,    Rj  ba    la   1  'ii  y   Clk. 

+<  htiriion.    Iowa      (Official)      Contracts     foi      paving      have 

I h  nrdotl    t..    .1      W     TllllNKII     I  VIl'IK  IVKM  ICNT    CO         ■ 

Moln .-s.    al    12.04    m  .        ii     roi     hi  I.  :  .    no I    In    II     .1     '•  VTHROS 

a    1  •'  1 ,  aha.  Neb  ,  al    •  1  ir  j  .1    for  allej    1  oni  reti       O.  .1. 

Olttlngei    1      .  'ii        \..i.  .1     \|,c    '. 

+  <  In. 1.1. 1...    i.i.mi      (Official)      The    contrncl     Cor    Inylni       10 
i.yd    of  pnvomenl    hu      1 11  warded  to  J.  S    MCLAUGH- 
LIN    &     SuNS,     1: 1          1        1      ,     per    mi.yd      ami     $0.37     per 

■  .,1  1.      T     \     Wll Ill  I    ''ii,       Mot.  .1     Ipl 

2   under  Centei    llli 

I  Ih. mx    Lake,  Minn.      (Official)      No   U  \VT 

r  constructl         rob        0      I,        ind    3      N'.-w    Mils 
mill    m  13     ■  i.   i,v   '  1    IC     Wold,   An  Ir    ..1    Qranl 
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♦Pittsburg,  Kan. —  (Official) — Contracts  for  laying  21,300 
sq.yd.  of  pavement  have  been  awarded  to  THOGMARTIN  & 
GARDINER,  Fort  Scott,  Kan.,  at  $1.42  per  sq.yd.  and  for  4900 
sq.vd.  to  S.  A.  CLEMENTS,  TIT  W.  Seventh  St.,  Pittsburg,  at 
$1.41  per  sq.yd.     L.   E.   Curfman   is  City    Engr.      Noted  Apr.    9. 

Wattrtown,  S.  D. —  (Official) — Bids  will  be  received  by 
O.  -M.  Lane,  City  Audr.,  until  S  p.m..  May  4,  for  paving  a 
number  of  streets.  About  22,500  sq.yd.  of  pavement  will  be 
required.      Plans    are    on    file    with    the    City    Auditor. 

Glasgow,  Mont. —  (Official) — Bids  will  be  received  by  E.  S. 
Severance,  City  Engr.,  until  S  p.m.,  Mav  13,  for  laying  14,000 
lin.ft.  of  curb,  T6,T00  sq.ft.  of  sidewalk,  69  luminous  arcs, 
two  rectifiers  and  posts.  The  estimated  cost  is  $36,000. 
Noted  Apr.   16. 

♦  Columbia,  Mo. — The  contract  fv>r  constructing  three 
roads  in  the  Columbia  Special  Road  Distri^*  has  been  award- 
ed   to   J.    D.    LYON,    at    $19,415. 

Kansas  City,  Mo. — Plans  have  been  completed  by  the  Park 
Board  for  the  parking  of  the  new  Union  Depot  at  an  esti- 
mated  cost   of  $50,000.      C.   C.    Craver  is   Chn.    of    the   Bd. 

+The  contract  for  macadamizing  1.T5  miles  of  road  be- 
tween Lecasy  and  the  Lafavette  County  line  has  been  award- 
ed   to    MICHAEL   J.    ROSS    &    CO.,    at    $18,500. 

Bryan,  Tex. —  (Official) — On  Apr.  T  bonds  for  $12,000  were 
voted   for  street   paving.      A.    S.    Adams   is   City   Engr. 

San  Antonio,  Tex. —  (Official) — Bids  will  be  received  until 
May  16  for  constructing  about  TS  miles  of  gravel  road.  Plans 
are    on    file    with    V.    H.    Howard,    Audr. 

Marietta,  Okla. — Bids  will  be  received  by  the  City  Council 
until  8  p.m.,  Mav  4,  for  laying  20,000  sq.yd.  of  pavement. 
Plans  are  on  file  with  the  Benham  Engineering  Co.,  Okla- 
homa  City.      Noted   Mar.   5. 

♦  Lewiston,  Idaho — (Official) — The  contract  for  the  con- 
struction of  five  miles  of  the  Central  Ridge  grading  has 
been  awarded  to  FIKE  &  MITCHELL,  Nezperce,  at  $T250. 
Other  bidders  were  P.  H.  Wall,  $13.9T5,  and  J.  F.  Bridwell. 
$10,775.      J.   B.    White   is   County    Audr.      Noted   Apr.    9. 

+Buckley,  Wash. — The  contract  for  paving  a  number  of 
streets  with  concrete  has  been  awarded  to  ALLRED  & 
JAMES,    Centralia,   at    $10,623. 

Everett,  Wank, — Bancroft  &  Snyder,  Everett,  were  low- 
bidders  at  $18,211  for  improving  two  miles  of  Highway  No.  7. 

+Mt.  Vernon,  Wash. — The  contract  for  the  construction 
of  the  McLean  Road  has  been  awarded  to  D.  H.  TRAPHAGEN, 
Hotel  Lincoln,  at  $27,000.  Other  bidders  were:  Todd  &  Coates, 
$29,684;  Sausett  &  Movte,  $28,900;  J.  D.  Kenyon,  $28,000,  and 
the    Cascade    Construction    Co.,    $29,935. 

Olympia,  Wash. — Bids  will  lie  received  by  J.  N.  Holmes, 
City  Clk.,  until  May  6,  for  improving  Seventh  St.  with  asp- 
halt  pavement.      About    4373    sq.yd.    will    be    required. 

Seattle,  Wash. — The  Board  of  Public  Works  has  approved 
plans  and  specifications  for  paving  California  Ave.  and  for 
paving  Ewing  St.  from  Freemont  Ave.  to  Woodland  Park 
Ave.;  woodland  Park  Ave.  from  Ewing  St.  to  North  45th  St.; 
Kilbourne  St.  from  Woodland  Park  Ave.  to  Stoneway,  and 
Stoneway  from  Kilbourne  St.  to  North  45th  St.  H.  W.  Car- 
roll  Is  City   Clk. 

+Spoknne,  Wash. — The  contract  for  the  construction  of 
th<-  six-mile  extension  of  the  Inland  Empire  Highway,  north 
of  Dartford,  has  been  awarded  to  MITCHELL  BROS.,  Spo- 
kane, at  $39,000.  Other  bidders  were:  Clifton  &  Applegate 
Co.,  146,733;  J.  C.  Cunningham.  $76,952:  Mulligan  Bros.,  $57,- 
S98;  John  O'Hogge,  $57,000:  Spokane  Feed  &  Fuel  Co.,  $46,- 
345:    Hartness    &    Norris,    $53,870. 

Bandnn,  Ore. — The  City  Engineer  has  prepared  plans  for 
Improving  Filmore  Ave.   from    r,th  St.    Bast   to  11th  St.  East. 

+  rortland.  Ore. — The  City  Council  has  awarded  contracts 
for  street  and  sidewilk  Improvements  amounting  to  $64,939  as 
follows:  In  East  Gllsan  St..  to  t;.  K.  IP 'WITT.  Portland,  at 
$2428;  in  Simpson  and  Jessup  Sts..  to  M.  HANSEN,  at  $7096; 
In  Humboldt  St.,  to  M.  HANSEN,  $2fi."l:  portions  of  East  74th 
St..  East  75th  St..  Fremont  and  Siskiyou  St.,  to  G.  K.  HOWITT. 
at  $45,404;  allev  between  Maple  and  i.a-i.1  Aves.  from  Haw- 
thorne to  East  16th  St.,  to  M.  HANSEN  for  concrete  pavement. 
at  $3199.16;  in  Borthwick  St.  to  M  HANSEN,  nt  $1562;  Emer- 
■on  St.  from  Vernon  We  to  East  19th  St.  to  the  STAR  SAND 
it    $2606.      A.   L.    Barber    is   ''it'.    Cll 

+<  nli-xl.-o.    Calif.-  Contracts    tor    Improving    First    St.    and 
li    St.    were   awarded    to    the    IMPERIAL   VALLEY   CON- 
CRETE  CO.,    Holtvllle,   at    $75,981,   and    to   C     II     WHITE,    B.    L 
OASKILL   &    F.    HOFFMAN,    Long     Beach,    al    $129,182    rcspec- 

tlvclv 

+  imiierini,    Calif.     (Official)     Contracts    for    Improving    E 

been   a  e   i    to    RICE   .v    DUTCHER,    lin- 

at   $39,804   an. I    to    II.    H.    PETERSON,    Imperial,    at    $66.- 
Ivelv.      Bids    for   paving  .1   St.   were   rejected.     I.   B. 
Funk     Is    City     Engr.       Noted     Apr       16. 

i.kiik  ii. ii.ii.  Calif.'    Bids  "ill  be  received  by   the  Board  of 


[proving    portions    of 

Maine  W;n 
v     between    Seaside 
Clk. 


Public   Works  until   2  p. in..    Maj 

li  us  Ave.,  Nepl PI  .   Mei  mo  id 

<  :r n     Ave.,    Locusl     lve.(     :' n'l    Colli ne 

i    \\ •  •.     ii.u  iv    B    Riley 

Mnnhnltnn     Beach,    <nllf        The     Barbel      \sphalt     Pavli 

■    blddei    ;.t    $29,033   for   Improving   '.'ist   St.,    Marin.     Ive 
I   St.     The   wot  I.    Includi 
ni'    on    r.-ln.   concrete   base,    4690    ft.    of   concrete   curb, 

14,969      q.fl     of    I   in     walk,    1595    ft.    of    redw I    curb,    storm 

rete    wall   .i  ii. I    conduits. 

+  11 .in,-.    Calif.      li  li   I    ■ 

i     to    .n  ISEPM    I.  \  V  B7    for 

i    st  i  eel    in    the   cllj     ivhli  h     -ill    bi  Stats 

1 1 

Sacramento,   Cnilf.     Bids    foi    the   construction    of    31    miles 
sf  fltnte  Highway   were  opened  Apr.   I :,  by   tin-  st.it.-   i-fii 
I 

i    County,    fron  therl      bounds 

'•         Lynn  Ul  I  J  l^.i  10;    Richard 

i 


Alameda  County,  from  Hayward  to  Oakland,  5.1  miles: 
Ransome-Crummie  Co.,  Oakland,  $53,263;  Clark  &  Henery 
Construction   Co..   of  Sacramento,   $62,677. 

Alameda  County,  from  Hayward  to  Valle  Vista  School, 
3.1  miles:  Tiesland  Bros.,  San  Francisco,  $19,538;  Bates.  Bor- 
land &  Ayers,  Oakland,  $26,155;  Fred  Lefner,  San  Francisco, 
$37,242. 

Solano  Countv,  from  Benecia  to  near  Cordelia,  about  9 
miles:  Tiesland  Bros.,  San  Francisco,  $64,432;  T.  N.  Burns, 
Sacramento,  $79,280;  Fred  Leffier,  San  Francisco,  $79,055: 
Raisch    Improvement   Co.    of   San    Francisco,    $113,310. 

Ventura  County,  from  Sea  Cliff  to  the  westerly  boundary, 
about  5.1  miles.  Modern  Construction  Co.,  Los  Angeles,  $35.- 
516;  Carl  Leonardt,  Los  Angeles.  $43,911;  Lvnn  S.  Atkinson, 
of  Los  Angeles,  $47,040;  A.  J.  Ford.  Dos  Angeles.  $40,040: 
Leigh  G.  Garney,  Los  Angeles,  $5S,695.  N.  R.  Ellis  is  Secy. 
Noted  Apr.   2. 

+  San  Francisco,  Calif. — The  contract  for  paving  with  wood 
block.  Pier,  39  has  been  awarded  bv  the  Board  of  State  Har- 
bor Commissioners  to  the  CALIFORNIA  HARDWOOD  LUM- 
BER  CO.,    at   $7280. 

San  Francisco,  Calif. — The  Board  of  Public  Works  will 
makr  grade  changes  on  Army  St.  between  Mississippi  and 
De  Haro  Sts.  and  on  Texas,  Arkansas,  Wisconsin,  Carolina 
and  Connecticut  Sts.  The  estimated  cost  is  $S4,297.  Army 
St.  will  also  be  widened  from  Brvant  St.  to  the  waterfront  at 
an  estimated  cost  of  $55,595.     F.  J.   Churchill   is  Secy. 

+  Santa  Ana,  Calif. — The  contract  for  improving  Sec.  2 
of  the  Buena  Park  Road  and  Sec.  2  of  Orangethrope  Ave. 
and  Commonwealth  Ave.,  about  3.5  miles  has  been  awarded  to 
the  STAR  CEMENT  CO.,  Riverside  at  $17,219. 

Santa  Ana.  Calif. — Oscar  Ford.  Riverside,  was  the  low 
bidder  at  S39.S21  for  improving  Sec.  1.  Newport  Beach  and 
Newport  Ave.  roads,  about  8.4  miles.  The  work  will  re- 
quire IS. 930  cu.vd.  excavation,  45.203  ft.  shaping  roadbed. 
271  cu.vd.  A  concrete.  10.244  cu.vd..  B  concrete  in  pavement. 
1666  tons  rock  666  tons  sand,  19.TS2  lb.  steel,  150  ft.  fence,  20T 
ft.  pipe  railing.  W.  B.  Williams,  is  County  Clk.;  D.  S.  Halla- 
day.   Register  building,  is  Highway  Engr. 

Senneville,  Que. — Bids  will  be  received  by  Geo.  B.  Moxon. 
Corp.  Engr.,  Canadian  Express  Bldg.,  Montreal,  until  1  p.m.. 
May    5,    for    laying    bituminous   macadam    pavement. 

+Stratford,   Ont. —  (Official) — The   contract   for  constructing 
12,000    sq.vd.    of   pavement   and    3400    sq.yd.   of   concrete    pave- 
ment has   been   awarded   to  JOHN  L.   YOUNGS.   Stratford.   Ont. 
A.    B.    Manson    is    City    Engr.      Noted    Apr.    16. 
INDUSTRIAL  WORKS 

Haverhill.  Mass. — Ernest  Oilman  and  John  H.  Tilton  have 
purchased  a  site  at  Esser  and  Locke  Sts.  on  which  they  will 
erect  a  seven-story  factory,  50x220   ft.,  at  a  cost  of  $150,000. 

Buffalo,  N.  Y. — The  Connecting  Terminal  Elevator  Co. 
plans  to  build  a  concrete  grain  elevator  of  one  million  bushels 
capacity,  to  cost  $400,000.  It  will  be  built  on  the  site  of  the 
elevator  recently  destroyed  by  fire,  on  the  Blackwell  Canal, 
opposite   the   foot   of  Main   St. 

Lyons,  X.  Y. — The  Lyons  Business  Men's  Association  an- 
nounces that  it  will  build  a  cold-storage  plant  on  Elmer  St., 
100x112  ft.  It  will  have  a  daily  capacity  of  4o,000  bbl  and 
will  cost  $45,000.  Charles  M.  Coffey  is  Chn.  of  the  Building 
Committee. 

New  York,  >'.  Y. —  (Borough  of  Manhattan) — The  President 
of  the  Borough,  Room  2032  Municipal  Bldg..  received  bids 
Apr  24  for  (a)  furnishing  all  labor  and  materials  for  com- 
plete construction  of  a  refrigerating  plant  in  Washington 
Market  and  (b)  for  furnishing  all  labor  and  materials  re- 
quired for  the  complete  construction  of  the  same  refrigerat- 
ing plant,  omitting  insulation  provided  for  on  brine  pipes 
outside  of  machine  and  condenser  rooms.  The  bids  follow. 
York  Mfg.  Co.,  Item  ,a)  $20,200:  Item ,  (b)  $26,460.  WeBterberg 
fi    William.   Item    (a)    $2T.T50:   (b)   $23,570      Meyer  Ice  Mfg.  to. 

Item     (al    $27 ;    ib)    $23,000.      Frick    Co.,    Item    (a)    $29,600; 

(b)   $2.". 800 

\r„  ^  „rk,  N.  Y. —  (Borough  of  Brooklyn) — The  local 
branch  of  Armour  *  Co.  will  build  a  st>von-st,or>;„?,;r,nnt,"'<>  :lt 
Fort  Oreene   Place   and   Atlantic   Ave.,   to  cost  $200,000. 

Camden.  N.  J— The  Wood  Mfg.  Co.  will  soon  lu-  ready  to 
receive  bids  on  a  two-story  and  basement  factory,  63X13)9  tt 
Peuckert  a  Wunder,  810  chestnut  St..  Philadelphia.  Penn.,  are 

Ar.hs. 

Newark.  >'.  J The  Aluminum  Goods  Mfg    Co.  is  said  to  be 

planning   a    nevi     facti  Belmont    and    Rldgewood    Aves. 

which   uill   cos!    SH'".'"1". 

Philadelphia,  ivnn.-  Ti..-  Standard  Refrigerator  Co.,  I6»« 
Oermantown  Ave.,  plans  a  two-story  refrigerating  plant, 
66x110    ft.,    to   cost    $14,000. 

Pittsburgh.  Penn.     The  Standard  Sanitary   Mfg    Co..   P 
s;i     will  build  s  foundrj   and  machine  Bhop,  to  cosl   -I..900. 

Verona.  Penn.— The  Verona  Tool  Works  uill  build  a  brick 
.,,,,1    .  oncn  ■•     >■  "  ehouse,    v  "■■- 1 :,:I    ft. 

» melon.    n«-i.     Barr    &    Dougherty,    Fifth   and    Church 

Sts     whose   morocco   leather   factor}    was   recently   destroyed 
by  fire    plan  to  build  a  five-story  building,    10x14$  it 

Monadavtlle,  W.  \  ...  The  Sanltarj  Milk  Bottle  Co.  will 
build  a  glass  work 

x, r,„„.  8.  o.     The   Equinox  Cotton    Mills  Co.   will  spend 

10    in    building   additions   to   ils   mills. 

\,li;..s<...  .....     3wlf(   A   Co.,   Chicago    HI.,   will  build   a  fer- 

tinier  I  "  '"■1IU,,:"'- 

!!,,:.  ,,r  cotton-oil  byprodu. 

I  nlnsrton.    Kx.     The    L  ind    Toba.  co    Redrylm 
Co.  will  Trnlla 

•  „,,<,,,,    oi.io      ii.      Bel  •  "    will   build   B.  .ill    id 

Is  estimated  al   al 

<  in.iiiiinii.  Ohio     The    Vjidn        ' 
build    a   '  '  ,i""    '"    lta    M";"' 

Cleveland    Ohio     The  Cleveland   Worited   Mills  Co    Is  plan- 
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^e^'tL.-The    Leonard    Storage    Co.    will    erect    two 
buildings   at    a    cost    of    $100,000.  wiU 

...^^nMV^e^op'        s»00^    _     ^ 
bui^SrSe^^^-s    us    that    it    is 

with   a  loss   of   $30,000.  Tarbolite    Co.    plans    addi- 

Duiuih.    «'»»--fThsefintooer  Carbollte 

tions  that   will   cost   $60,000.  c        manufacturing 

Market  St.   and  LeffingweU  Ave        B        _  ,g  Arch. 
000C.^r  ^.^WalKer-S^  Co.  will  build  a  coffee- 
roasting    plant    to    cost    $-d,uuu  „_lt1ir(,    Co     is    preparing 

7^s£sas£%£3sas  jsasftt^  ,*&  $85,ooo. 

^niafs°rFa   Mclnt^e    is    the    Arch.  of    ^em 

Slrs^^'^UctSre^fpP^   ptant   of    1000   tons   ca- 

pacitv  in   eight  hours  „       ,  Biscuit  Co.,  Niagara 

P     Oakland.  CaUf—The "Shredded  Wtaa -Biscm     ^  gts>  on 
Falls,  N.  Y,  has  purchased  a  site  a  M| 

which  it   will  buHd^a  plant   costing   5  .        ^  American 

ChiScff^?PortTa-nd?o"eT  wiU  buiid  a  factory   in   San  Fran 
Cisco,   to  cost  $200,000.  whose   plant   on 

st  «"»  Vtr^enlir^o^U  with  a  loss- of 
SKftrfn  rebuild  on  a  1ff^eS^ers  Co,  Ltd..  is  prepar- 
1SES •frT'n^C^nt1^c^!50,000.      L.    Eoulds,    21 

Leader    Lane,    is    Arch.  NJapara  Grai„    &   Feed   Co.,   Ltd., 

^f^U^pTant'a-V^^froO.OOO. 


FEDERAL  GOVERNMENT  WORK  ^      ^     ^ 

aoetMfe^ 

been    awarded    to    RlCHArcu 

Vv,V1's^;V:i\r,Ll^r'cb..^thn>ortland,    Maine,    at 

'120Sl.^NeAwPpo|-  H,  L-Bids  ^TSS^R^ 
the    Chief,   Bureau  of  Tards   ana  ^bble   ,eawall  ilt  the  U.  S. 

*,,r.-., ....        i   rLow  •■"■(Sr'i'.'"vIiisl.uo-.   Corps   Engrs.,   U. 
/•     i   i»i..nf— I'ort  Slocum,   N.   ,*--7E""3   "  waitine   room   at 

iss  -« 

*"•"'"  .,„,....*  ate.  ■■■    i  '    T!';, 

.....  i 

,,i  \„,.  n,  i-    coi 

llrl.li    •  - 

I  ' 

I] 


„,.     +B-..-^-Fort  Screven .  Ga -The  -nt^^fo^  construct- 

iAn£GlRbNaoTyBLAIR?rtMoSn,t|oemn4ry:a-Ala.,     at     $5890.       Noted 

Mar-    5'  ■  j.i„„.    A    Repairs— Montgomery.    Ala.— Bids 

Lift,    Fump.ne    Plant    &  •»  rHWenderotn,    Superv.    Arch 

were   received   Apr.    20,    b>-'&tai  pumping    plant, 

Treasury    Dept.,    fo      h>    IraulK ti  eri •  at    Montgomery, 

miscellaneous   repass,    etc     in    t  ne«o  j         $7900j    Alger- 

Ala.,    from;    James    Ho'lfeson,    -"""lsBU  x   £ed    Apr.   2. 

SSS«S^  KS«  were  received  Apr.  16, 
hv^rG-lrPo^I^r^^^.^^.^jepair- 

irig  the  Flint  Creek  Iowa  ^'X*  wg\e  Littig  Bros.,  Daven- 
oo!  cu.yd.  earthwork  as  follows.  ^  bidders  were 
port,  Iowa,  $19.0  87  Oowesi  i  Co  Keokuk,  Iowa,  $22,- 
as     follows:       Cameron     Jo\  ce     &.     <-o.  Dolman    &    Son, 

410     Wislev    &    Sons.    Sheffield,    111..    ?-;,'„    rhic-ieo    111,    $26,480, 
Topeka    Kan.,    $25  158  -Oliver  &  Costello.   Chicago    11  ^ 
John   Loftus.    Burlington     Iowa,   f3°.'^.\   1jjist    &    Gifford    Con- 
ville.    Iowa,    $17,160    (47.300    cu  >  d I     on      ).    L. t  ^  Qn  &s 

struction  Co.,  Kansas^  City.  ».!.»«;«  c  w.  Humbe.-.d, 
Muscatine,     Iowa.     $lo,52o ,     (66 ,00       cn.MU  Qakville.    Iowa, 

Cedar  Rapids.  Iowa.  $29,  (■ JO,  Han  >^  ^u&  Co  Chicago,  111., 
$28,911  (66,000  cu.yd.):  M.  %.\°™ei  ^n.,  $23,494.  Noted 
$22,050:     Ransom     &     Cook,      Ottawa,      iva.i., 

Mar.  26.  „,,     were  received   Apr. 

Conical  Casing— Milwaukee    Wis       B^^ee  r  ec  ,  cag. 

22,  by  the  Lighthouse  Inspector,  for  construe  g  lighthouse 
ing  of  reinforced  concrete  to  inclose  l"efo]lows:  General 
tower     at    Grossepqint    ^ight     Statio  n      .  (recommended 

Concrete   Construction    Co..    Chicago,    yi^.    *  m     $33Sd, 

fo "acceptance)  The  Weber  Chirnnej  to ,•  tC^^°-onst'ru*ction 
T-loeffer    &   Co.,    Chicago,    111..    $dbia,    L™«iu 

H.    N.    Savage.    Superv.   Engr      Great   Falls,    Monr.  u 

tion  and  structures  St.  Ma  >  C*™!.  ^-.thur  Bros.  Co.,  810 
Milk  River  project,  as  follow  s  M^west  Engineering  Co.. 
Fisher  Bldg..  Chicago.  111..  $3Ji.5-(.  i\'o,,4fi7  Security  Bridge 
316  McCagueBldg.,  Omaha.  ^f.{  v  Ve"&  cleaver.  301  Amer- 
Co.,  Billings.  Mont.,  f  24-,iis3,  betit  an<- e  ^c  d  &  Williams, 
ican  Bank  Bldg.,  Seattle.  ^ .ash  *x'i4;bb^6^40  Jonn  S.  Gal- 
1311  N.  26th  St.,  South  Omaha  Neb.  »ft^o  \Vakefield.  330 
Wor^ste^^d^-pK^^^^^^^hert      Ca«.r. 

aTCm^^nrWn'A  iW«.»".    TNe^Bfdrwe9re   re- 
Pontoons    and    Pipe   Lines-GaWeston     Tex       B^dsWT-rs 
ceived  Apr.   24,  by   Lt.-Col.  C.  S.   Riche .  C orp  ^  ,.gam    Hous. 

for  constructing  pontoon  p,pe  lrms  i  McAleenan  Bros  Co., 
ton"  and  San  Jacinto.  as  lojiy"=m  TJnssel  Co..  New  York. 
Pittsburgh,  renn      $58,796:   ^e  Or.scom  Ru ssel  ;  o.  « 

N.  Y„  $43,983;  the  Smith  &  Sons  co     Jers  fe  Mfl      |49.. 

felfXe  1  PWB«gg&  cfo?  ISo^iinan^rJ.^lle^G^een 
H JSS^^^Pt^"^  J'kanef  Son,  Tex.,  $48,750. 
Noted  Apr.   2 


i/-; 


?^\a^l^^«yd  ^1^   bachelor   officers'   o.uart- 

gSji»1,D^nS,.B1SS^8?iSf    irltnerton.    at    $4160.       Noted 

A'"*,m..r» ^-.^c;-pie£mv?s0nchOrEn7rBUa  SWR(   ' 

celled  until  May  28  by  A    I  .     '■      - •  ;     ;       '-„■  th0  Three   Mils 

under    "Contracts     to    be     Let. 

X  ■;,„'.'.■,,. 's'„Vt.      The    ,sti.n,t.. s.    ,s    $900,000 

.  /-«    ii  f       'Ph.-    ciiiit  rat' t     for     I  in  »usn- 

+Pnmp-     Los    Angeles     Ca^llf.-T^he    conn  aci|h 

ing   tl '-arc,     s.ng  e-    .  t  mi     t  ,     d .  x  ^  l,n  i     (   s|1|.,.     ...^     ,,,,„ 

has   b  5?»S?9.    IlotS    fpr.  9. 

'"■'•       ''     '     '       ,    '    ,„,,.,,..    Calif      Tl trac fud 

+  1'. I"e   <  »"  ,    '"^    ,,•,',,„;■    unit,    has    lieon    awnrded    to 

l^'V'SlTKi.':.:'-  tTo!&TPOakl ^  Calif.,  at    $666.      N ' 

O.   ii.   Ensign.   Ele  itrlejJ  ,      ,      ,         ollowi 

,  .,,.      water      tini>ni«       IIM\  ,    ...        v""".      ■  | « ■     vi'icil     :it     "nK- 

T Worl       0  C    I  Calif..  Jill 

':";;  !';.',;• ':;',,,, ,'■■  i.';:.-..  !■•„„   - ^  -• 

''  .        ,„..._     ,,,i,,,.l       Calif.      »!"■      wer 

Ii <!'•»     ^'V."','     x   will    nir    0    a    Roclamatlon   Bel 

I        

Orland  1  ■    ■     VT.  id,  a  ir    Pran 

nt  1  [,os   An 

B!     QlaJO 

.,    .,      I    i      IB 

«« i  '  0"?..  y 
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Motors  and  Centrifugal  Pumps,  Float  Switches,  Electric 
Cables,  Etc. — Panama — Bids  will  be  received  until  10:30  a.m., 
May  8,  by  Maj.  F.  C.  Boggs,  Gen.  Pur,  Officer,  Isthmian  Canal 
Comn.,  for  furnishing  motors  and  centrifugal  pumps,  float 
switches,  electric  cable,  babbitt  metal,  sheet  copper,  sheet 
brass,  etc.,  at  Panama. 

Movable  3Ietal  Louvers  and  operating  Mechanisms  for  Per- 
manent Shop  liuililinuN — Panama — Bids  will  be  received  until 
10:30  a.m.,  May  9,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer, 
Isthmian  Canal  Comn.,  for  furnishing  and  erecting  movable 
metal  louvers  and  operating  mechanisms  for  permanent  shop 
buildings. 

Structural  Steel  Work  for  Docks — Panama — Bids  will  be 
received  until  10:30  a.m..  May  12,  by  Maj.  F.  C.  Boggs,  Gen. 
Pur.  Officer,  Isthmian  Canal  Comn.,  Washington,  D.  C.,  for 
furnishing  and  erecting  structural  steel  work  required  for 
decking  for  sections  "DE"  and  "EF"  of  the  quay  wall  for  the 
Balboa  terminal  docks. 

MISCELLANEOUS 

+  Metal  Furniture — Boston,  Mass. — The  contract  for  fur- 
nishing metal  furniture  for  the  Citv  Hall  annex  has  be  'n 
awarded  to  the  BOSTON  LIBRARY  BUREAU,  Boston,  at  $18,- 
353.  Other  bids  were:  Berger  Mfg.  Co.,  $17,426;  Geaerai 
Fireproofing  Co.,  $18.S64;  Van  Dorn  Iron  Works,  $20,476; 
Crown  Metal  Co.,  $20,481;  Canton  Art  Metal  Co.,  $23,218; 
Watson  Mfg.  Co.,  $24,130;  Art  Metal  Construction  Co.,  $26,012. 
D.  Frank  Doherty,  is  Supt.  Supply  Dept. 

♦Drydock — Boston,  Mass. — Bids  will  je  received  by  the 
Directors  of  the  Port  of  Boston  until  noon,  June  15,  for  the 
construction  of  a  drvdock  on  the  South  Bostoa  Flats.  T.  will 
be   1200   ft.   long,   of  masonry.     Noted   Apr.   23. 

Stadium — Cambridge,  Mass. — The  Massachusetts  Institute 
of  Technology  will  construct  a  stadium  in  addition  to  its  new 
buildings  here,  300  ft.  long  and  52  ft.  wide  at  one  end  and  80 
ft.  wide  at  the  other.     It  will  be   of  concrete. 

Bulkhead — New  London,  Conn. — The  T.  A.  Scott  Co.,  New 
London,  submitted  the  lowest  bid  to  the  Park  Commissioners, 
Apr.  20,  for  a  bulkhead  and  walk  the  entire  length  of  Ocean 
Beach,    at    $2.93    and    $3.43    per    lin.ft. 

Dike — Binghamton,  N.  Y. — The  Common  Council  has  approved 
the  Front  St.  Dike  Bill  passed  by  the  Legislature.  The  bill 
provides  for  the  construction  of  a  dike  at  Front  St.,  Bingham- 
ton.    John  A.  Giles  is  City  Engr. 

Steel  Pipe,  Signs — New  York,  N.  Y. —  (Borough  of  the 
Bronx) — (Official) — Bids  will  be  received  bv  Douglas  Mathew- 
son,  Pres.  Borough  of  the  Bronx,  until  10:30  a.m.,  May  6,  for 
steel  pipe  and  castings  for  street  signs,  enameled  signs  and 
zinc  stencil  signs  and  opal  glass. 

•Subway — New  York,  N.  Y. —  (Boroughs  of  Manhattan  and 
Brooklyn) — Bids  will  be  received  until  12:15.  May  22.  by  the 
Public  Service  Commission,  154  Nassau  St..  Borough  of  Man- 
hattan, for  Sect.  3  of  Route  4S,  a  part  of  the  Park  Place,  Wil- 
liam and  Clark  St.  rapid  transit  railroad.  The  work  ca.'ls 
for  a  two-track  subsurface  railroad  beginning  at  a  point 
Bnder  Old  Slip,  Manhattan,  at  or  near  the  southeasterly  line 
Of  Pearl  St.  and  extending  southeast  under  Old  Slip  and  east 
bnder  the  East  River  to  a  point  under  Furman  St.,  Brooklyn, 
at  or  near  the  foot  of  Clark  St.,  thence  easterly  under  Clark 
St.  and  Fulton  St.  to  a  point  about  148  ft.  south  of  the 
southerly  line  of  Clark  St.,  with  a  station  at  Henry  St. 
Travis    II.   Whitney   is  Secy. 

♦  Subway — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
Bids    were    received,    Apr.    24,    bv    the    Public    Service   Commis- 

1 154    Nassau    St.,    Borough'of    Manhattan,    for    Sect.    2    of 

Routes  4  and  36,  Broadway- Fourth  Ave.  Subway,  Borough  „f 
Manhattan.  The  work  calls  for  a  four-track  underground 
railroad  in  the  Borough  of  Manhattan,  extending  from  a 
point  under  Broadway  about  106  ft.  north  of  26th  St.  to  a 
l.on, I  about  98  ft.  north  of  ::sth  SI.  According  In  unofficial 
totals   'he  lowest  bid   was  that   of  the  Thomas  .1.   Buckley   Kn- 

Ing  &  Construction  Co.,  New  York,  at  $2,450,000.      Noted 
Ap      :>. 

♦  Subway — New  York.  N.  Y. — The  Public  Service  Commis- 
sion, Apr.  24,  rejected  all  bids  for  the  construction  of  Sect. 
6-A  of  Routes  I  and  38,  of  the  Seventh  Ave. -Lexington  Ave. 
rapid  transit  railroad.  Bids  were  opened  Mar.  12.  List  of 
bidders  noted  Tar.  19.  New  bids  will  be  received  by  the 
Commission   iinl.1   12:15  p.m.,   .May   13. 

+  iici>nirs   to   Piers — (Borough    of    Manhattan) — (Official) — 

ere  received  as  follows,  Apr.   1 7,  by  the  Department  of 

Docks  and  Ferries  for  repairs  to  Piers   52  and   56,   Borough  of 

Manhattan;    Piers   .'.•..';   New    York    Subms   Ine   Contracting  Co., 

New   Vo,k.  $13,567:   Barth   ■     C !0     i       ..I.   D.  Walsh,    Inc., 

121,882;    General    Contri Engineering   Co.,    $18,800;   Q, 

I'..     SPEARIN,     90     Wert     si       \'ew     Fork,  irarded 

contract  I  :  Riven  Ide  Coi  I  ictfi  C  New  to\  k,  117,748: 
Phcenlj   Construction  Co.,   fl8.D96     !  lei    56;    UU>n  N    Spooner  & 

Do  .     Inc  .    1 1  8,266;     Bai  th    S     C !o  .    I  L5.1  10;    New    York 

Submarine  Contractlni  Co.,  {13.838;  M  D  Walsh,  Inc.,  $15,985; 
<;     B.    BPEARTN,    $18370    (awarded    contract*:    Ooici.il    i',m. 

a     «      Rnglnei  i  Ing     Co.,     ■  i  :!.i;cn      i:  

Co.,   $1  r.31  I;    Pho  .  i      •  Ion    ti  u<  tlon    C. 

lire  Ipparata*  New  Y  '  v  n  ,,f  Manhat- 
tan)    (Official)     TI nlj    bid    receive  l    ipi     21,    by    the  1 

Department,    for    12    moto     rlrl    en    tractors,    was    that    of    the 

Front  Drive  Motor  Co..  Willow  Ave.,  HOboken,  N.  J„  at 
■44,800 

+  i'ir<-     Ipparatna     New    York,    N.    Y.-    (Borough    of    Man 

I Tl I    I.    •-    i n    awarded    bs     the 

I'!"'    Department    to    the   NOTT    FIRE    ENGINE   < ',  .      \i, 

1         ■  1 1 . > 1 1  .    r.o    motor-driven    hi  :it    ?27,x'.i5.      Bids 

Were   opened    Mar.    31. 

Ilnm       Rochester.   N.   Y      -The  city   plat       I "    irn.-t    :i    mnv- 

nl>lo    tlnm   at    Central     Vve     In    connection    with    the    il I    i 

pi  ojeet      r    v.   EOta i  I     I  H 

4>CoadoUa  Dtlca,  N.  v  The  olty  Iims  h led  the  con- 
tra.-t   to  w     !■■    COOLEY,    mi.  a,   foi    com 

Iti  nndw  ..  \    Bui  net    St      Chni  lotti    n  nd   othei      (reel 
121.7711  t.o    tile  its,  ...   $20,796   foi    tile  and    Rbei    ducts 


+Fire  Staticn — Elizabeth,  N.  J. — The  citv  has  awarded  the 
contract  to  JOHN  LAMMERDING,  Elizabeth,  for  the  con- 
struction of  fire  station  No.  5.     Estimated  cost,  $19,000. 

♦  I'ark  Improvement — Philadelphia,  Penn. — See  advertise- 
ment, under  "Contracts  To  Be  Let." 

Swimming  Pool — Pittsburgh,  Penn. — The  B.oard  of  Educa- 
tion. Apr.  21,  decided  to  have  a  swimming  pool  installed  in 
the  new  high  school  at  a  cost  of  $66,000.  D.  B.  Oliver  is 
P:  es. 

Park  Work — Wilmington,  Del. — The  Citv  Council  is  con- 
sidering issuing  $75,000  in  bonds  for  park  work.  A.  J.  Taylor 
is  City   Engr. 

Fire  Station — Frederick,  Md. — Th.  United  Engine  Co., 
Frederick,   plans  to  construct  a   fire  station   to  cost   $10,000. 

Stables — South  Boston,  Va. — Hodges  &  DeJarnette,  South 
Boston,  will  construct  a  460-stall  stable. 

Pavilion — Wheeling,  W.  Va. — Alexander  Campbell  and  J. 
D.  Meredith,  Wheeling,  plan  to  construct  a  dancing  pavilion 
to  cost  $10,000. 

Docks — Palatka,  Fla. — The  city  plans  to  construct  con- 
crete  docks  and  warehouses.      Estimated   cost,   $100,000. 

Dock  and  Railroad — Pensacola,  Fla. — Bids  will  be  asked  at 
once  by  C.  W.  Eggart,  City  Clk.,  for  the  purchase  of  $500,000 
of  dock  and   belt  line  railroad   bonds. 

♦  Levee  Work — Clarksdale.  Miss. — The  Yazoo-Mississippi 
Delta  Levee  Board  has  awarded  the  contract  to  STACY  & 
DULANEY,  Clarksdale,  for  3S0.000  cu.vd.  of  levee  enlargement 
at  $375,000. 

Drainage  Canals — Kinder,  La. — Bids  will  be  received  until 
May  IS,  by  Kinder  Drainage  District.  Kinder,  for  constructing 
four  main  canals  with  their  laterals  and  branches.  J.  F. 
Hervey,   Jennings,    La.,    is    Ch.    Engr. 

Crane — New  Orleans,  La. — Bids  will  be  received  until  noon, 
June  17  by  the  Sewerage  and  Water  Board  for  a  15-ton 
l.T.d-operated  crane.     F.  S.   Shields  is  Secy. 

Dock  Work — Southport,  La. — The  Illinois  Central  R.R. 
Co.  plans  to  improve  its  dock  at  Southport,  Charleston.  Es- 
timated cost,  $300,000.  M.  Johnson,  Chicago,  111.,  is,  Engr. 
Bridges   and   Bldgs. 

Drainage — Henderson,  Ky. — The  Fiscal  Court.  Henderson, 
Ky  ,  is  considering  plans  for  reconstructing  the  Sellers  Ditch, 
to  drain  a  section  of  Henderson  County.  The  estimated  cost 
is    $17,000. 

4:.  <eh — Henderson,  Ky. — Bids  were  received,  Apr.  11,  by 
the  Board  of  Drainage  Commissioners  for  Henderson  County, 
av.  the  office  of  the  County  Clerk,  Henderson,  for  the  construc- 
tion of  a  drainage  ditch,  known  as  the  "Double-Dam  Ditch 
System."  The  work  calls  for  142.072  cu.yd.  of  excavation. 
The  contract  has  been  awarded  to  HAROLD  A.  KEATH, 
Gcshen.  Ind.,  at  13c.  per  cu.vd.  Noted  Mar.  26.  Otis  A.  Benton 
is   Clk 

Ri»er  Improvement — Tiffin,  Ohio — The  City  Council  has 
adop.id  the  plans  of  the  City  Engineer  for  river  improve- 
ment. Estimated  cost,  $3u0,0C0.  J.  J.  Oberlander  is  City 
Engr. 

♦Levee — Broad  Ripple.  Ind. — The  Town  Board  has  award- 
ed the  contract  to  HARDING  &  SLATTERY,  Crawfordsville, 
Ind.,   for  constructing  a   levee   at   about   $10,000. 

Fire  Station — Iron  Mountain.  Mich. — The  city  plans  to  con- 
struct a  two-story  fire  station  34x60  ft.  Estimated  cost,  $10.- 
000.     S.  Beauparlant  is  City  Clk. 

Pier — Chicago,  111. — Plans  for  the  superstructure  of  the 
new  recreation  pier  at  the  foot  of  Grand  Ave.  are  nearing 
completion.  Work  on  the  substructure  of  the  pier  has  com- 
menced.    John  Ericson   is  City   Engr. 

♦  Channel  Work— Chicago.  111. —  (Official)— Bids  will  be  re- 
ceived until  noon,  May  21.  by  the  Sanitary  District   of  Ch 

for  excavation  and  collateral  work  on  Sect.  12  of  the  Calu- 
met Sag  Channel  in  the  township  ol  W.  th,  Cook  County. 
The  work  will  require  the  following:  4S5.niio  cu.y.l.  of  exca- 
vation of  glacial  drift:  125. nno  cu.vd.  of  excavation  of  solid 
rock;  inn. unit  sq.ft.  of  channeling;  25,000  sq.yd.  of  rip-rap 
slopes;  8100  lin.ft.  of  roadway  construction;  950  cu.yd.  of 
No.  l  concrete;  10,000  cu.yd.  of  No  2  concrete;  55,000  lb  of 
reinforced  metal:  r.iH>  cu.ft.  of  completed  concrete  footing 
columns;  erection  of  Homan  Ave,  bridge,  dump  sum):  erec- 
tion of  Ke.l/.ie  Ave.  bridge,  .lump  sum);  erection  of  Fran- 
cisco Ave.  bridge   (lump   sum). 

+ Dralnaa-e — Fallon.    Til. — The    Commissioners    of    St.    Clair 
County,    Aur.    13,   awarded   thd  contract    to   the    IV    a,    BROWN 
CO.,   Washington,  Ind.,  for  drainage  work   In  st.  Clair  County, 
•  I  ooo; 
+  l>rnliiM      AKonn.      Town — (Ofllclall — Bids      were      r. 

Norton,  County  Audr.,  Algona,  for  con- 
structing Drains  Bl,  94  and  108,  The  contract  has  been 
awardi  a   to  the    ELM<  IRE  CEW  BNT    .  ll.E  CO..   Oil 

;      Other   bidders  were:   Longley  S    Selberg,   $11,873; 

<  lenient    Products  Co.,   $1  1,628 

Drnln      Council      I  I    -Bids    will     be     received     until 

1:80,    p.m.,    May    2,    by    i     D.    Hannan,   Count'.     Audr..    Council 
,i„.     The  woi  u  calls  for  66.800  cu.yd. 

1 1 

+  i>ii.i,  BJsthervllle,  To'.-n— The  County  Commissioners 
have  awarded  the  contraot  for  constructlm  Ditch  No.  88  to 
the  ci:mi:\t   Pitt  'i  'i  i  "is  CO.,  :it  $48,428 

Levee     Muscatine,    rows     -M,    L.    Button,    Consult     I 

w- no,    iou  .,,    I.  i     .    t  in,  it  .1    tbe  ting    the 

i     •:-:,<  10        II..     work    has 

■  ho  suporvis,  rs  of   Muscatine   and   Louisa 
counties.  Muscatine. 

Ditch  Aitkin.  Minn. — i-i. is  win  b«  received  until  May  8. 
i,  [hi  Count;  Auditor,  Aitkin,  for  constructing  Ditch  No.  JO. 
.i    ii    Baugh,   Warren,  Minn     I 

4-IIKeb     Work — Ale  ■  .nulrhi.      Minn       The      .' h       Conimls- 

have  award   d  the  contract   to  the  NATIONAL  DRAIN- 
AGE C '  Htch,  at    $81,000. 
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Ditches— Hilda.  Minn.— Bids  will  be  received  until  2  p.m., 
May  11'.  by  John  A.  Ramage,  Clk.,  Hilda,  for  ditches  in  Deer 
Park  Township. 

Lagoon— Minneapolis,  Minn.— The  Park  Board  Plans  to 
construct  a  lagoon  south  of  Lake  Calhoun  It  will  be  five 
blocks  long-  and  two  blocks  wide.  The  cost  has  been  esti- 
mated at  $92,000. 

Ditch— Slayton,  Minn.— (Official)  —  Bids  will  be  received 
until  2  p.m.,  May  12,  by  W.  A.  Seeman,  County  Audi.,  Slay  - 
ton,   for  ditch   construction.      Estimated   cost,   $11,14Z. 

Ditch— Osceola.  Neb.— Bids  will  be  received  until  1  p.m.. 
May"  by  F.  M.  Leigee,  County  Clk.,  Osceola,  for  constructing 
Ditch  No.  3. 

+Flimination  of  Grade  Crossing—  (Subway)—  Great  Falls. 
Mont.— The  Great  Northern  Ry.  Co.  has  awarded  the  contract 
to  BATES  &  ROGERS.  Chicago.  111.,  and  Spokane  \\  ash  .for 
the  construction  of  a  subway  to  eliminate  the  grade  ciossing 
at  Great  Falls. 

Flood  Protection— Kansas  City,  Mo— Curtis  Hill,  City 
Engr.,  has  prepared  plans  to  aike  Turkey  Creek.  «°™  *fJ? 
St  to  Fairmount  Ave.,  to  protect  West  Bottoms  from  floods, 
at  a  cost  of   $125,000.      Noted  Mar.   26. 

Swimming  Pool-Kansas  City,  Mo.— The  Park  Board  plans 
to  construct  a  swimming  pool  in  Penn  Valley  Park  a .  -btn 
and  Jefferson  Sts.  Estimated  cost,  $11,000.  C.  C.  Craver  is 
Chn.    Bd. 

Mausoleum— Warrensburg  Mo.— The  Missouri  &  Kansas 
Mausoleum  Co.,  Kansas  City,  Mo.,  plans  to  erect  a  mausoleum 
at  Warrensburg.      Estimated  cost,    $36,000. 

+Levee  Work-Marion,  Ark.— The  St.  Francis  Levee  Board, 
Marion  has  awarded  the  contract  to  ROACH  sTANSi^U 
l/ WRENCH  BROS.  &  CO..  Memphis,  Tern,  for  Wee  work  at 
$1,194,000.  The  work  calls  for  about  4,000,000  cu.yd.  tfias 
were  opened  Apr.  21.     Noted  Apr.   2. 

Levee  Work— Ennis.  Tex.— Bids  will  be  received  until  May 
22  bv  Kaufman  Countv  Improvement  District  No.  1,  imnis, 
for  418,000  cu.yd.  of  levee  work.  E.  K.  Atwood,  Ennis,  is 
Sei    . 

Pier_Port  Arthur,  Tex.— The  Port  Arthur  Pleasure  Pier 
Co  plans  to  construct  an  amusement  pier.  Estimated  cost, 
about    $10,000. 

+  Dam— Auburn,  Wash.— The  County  Commissioners,  Seat- 
tle have  awarded  the  contract  to  F.  BERNE,  Tacorna,  for 
constructing  a  concrete  dike  and  diversion  dam  near  Auburn, 
at  $13,1 

Drains— North  Yakima,  Wash.— Bids  will  be  received  until 
May  1  by  the  Countv  Commissioners,  North  Yakima,  for  11 
miles  of  closed  drain's  and  2%  miles  of  open  drains  and  un- 
til \i:,  i  foi  about  3V4  miles  of  closed  drains  and  1%  miles 
open  drains. 

■fDitch  Work— Port  Angeles,  Wash.— The  County  Com- 
missioners have  awarded  contracts  as  follows,  bids  opened 
Apr  7  for  ditch  work:  Beaver  Lake-Crescent  Road  Ditch,  to 
DAVID  GOVAN,  Port  Ahl-.-1.-s.  at  S1.-.732;  S.-gnin-Blinn  Road 
Ditch,   to   DUNN   &-   HOGAN,   Port  Angeles,   at  $27,573. 

Dock— Seattle,     Wash.— The    Centennial     Mill     Co.,     Seattle, 

plans    to    construct    a    dock,    300x30    it.       it     will    be    equipped 

loading    ships    with    flour   and    feed. 

Drainage  —  Cloverdale,    Ore.  — The   Countj     Commissioners 

plan   to  construct  a  drainage  system    in    the    vieinltj    01   I    lover- 

i.    .i.  Chapin,  Tillamook.  Ore.,   is  State  Agriculturist. 

+  Murine    ii ;r— Portland,     Ore.— The     City     Council     has 

'  ,i|i"M;"  •'!.  [\  ??s  ';;"  1';,'.', •','.' 

11.     Williams    to    the     BALLIN     W    vl  1,1. 
TUBE    BOILER    CO.,    Portland,    at     111,260. 

Dredarla*;.   Etc      Oal  Land,  Calif      The  Josephs  s>  ndi.-ai.-  oi 

London,   England,   plai       to  i  I   about    (3, at   i  lakland, 

d   building  dock   sites   tor  a    British    ine  ol     ti  am 
ere  aftei    tl pi  nl  rig    oi    t  he    Panama 

,,„,„      Portola,   Calif.     The  Grizzly  Creel;    ice  Co.  will  con- 

I '    125,000.      M.   J.    Kleley, 

la,   Is   Mgr. 
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+Wharf — Armitage  Landing,  Ont. — The  Department  of 
Public  Works,  Ottawa,  Ont.,  has  awarded  the  contract  to 
McCOOL  &  MOFFAT,  Fort  William  and  Pembroke,  Ont.,  for  a, 
wharf  at  Armitage  Landing. 

Wharf — Ottawa,  Ont. — Bids  will  be  received  until  4  p.m., 
May  11,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
for'  the  construction  of  a  stone  wharf  at  Goat  Island,  N.  S. 

+  ('anal — Ottawa,  Ont. — The  Department  of  Railways  and 
Canals,  Ottawa,  has  awarded  the  contract  to  MAGUIRK  .»:• 
CAMERON,  St.  Catherines,  Ont.,  for  constructing  Sect.  4-A 
of   the   Welland   Canal,  at   about    $84,000. 

Harbor  Improvements — Wellington,  Ont. — The  contract 
has  been  awarded  to  MACFARLANE-PRATT-HANLEY,  LTD., 
Toronto,   Ont.,    for   harbor   improvements  at   Wellington. 

Ditches — Dauphin,  Man. — Bids  will  be  received  until  noon. 
May  2,  by  J.  A.  Gorly,  Clk.,  Dauphin,  for  ditches  in  several 
sections   of  Township   26,    Dauphin. 

+Fire  Station — St.  Vital.  Man. — The  citv  has  awarded  the 
contract  to  the  FRIED-LEWIS  CO.,  Winnipeg,  Man.,  for  the 
construction  of  a  fire  station,   at  $23,000. 

Elimination  of  Grades  Crossing —  (Subway) — Winnipeg, 
Man. — Plans  have  been  prepared  by  H.  N.  Ruttan,  City  Engr. 
for  the  construction  of  a  subway  at  Portage  Ave.  to  eliminate 
the  grade  crossing  at  that  point.      Estimated  cost,   $250,000. 

Fire  Apparatus — Calgary,  Alta. — The  citizens  Apr.  30,  will 
vote  on  the  question  of  spending   $15,000   for  fire  apparatus. 

+  Fire  Apparatus — Moose  Jaw,  Sask. —  (Official) — The  city 
has  awarded  the  contract  to  A.  G.  LONG,  Portland,  Ore.,  for 
motor   fire   apparatus,    at   $51,600.      Bids   were   opened    Mar.    25. 

+\\  harf — Nootka  Island,  B.  C. — The  contract  has  been 
awarded  by  the  Department  of  Public  Works,  Ottawa.  Ont., 
to  R.  H.  WOOD,  New  Alberni,  B.  C,  for  a  wharf  at  Nootka 
Island. 

Fire  Apparatus — Port  Coquitlam,  B.  C. — The  Fire  Com- 
mittee of  the  City  Council  will  purchase  fire  apparatus  to 
cost    about    $10,000. 

+.Jetty  and  Channel — Vancouver,  B.  C. — The  Department  of 
Public  Works,  Ottawa,  Ont.,  has  awarded  the  contract  to  the 
PACIFIC  DREDGING  CO.,  Vancouver,  for  a  jetty  wall  22.300 
ft.  long,  and  for  a  channel  300  ft.  wide  and  10  ft.  deep  at 
low  water  at  the  mouth  of  the  Fraser  River,  bet-ween  the 
north  end  of  the  river  and  the  west  end  of  McMillan  Island, 
Vancouver,  at  about  $755,993. 

BUILDINGS 

+Roston,  Mass. —  (Official) — The  contract  for  the  construc- 
tion of  the  four-story  reinforced-concrete  lodging  house  at 
Washington  and  Cherry  Sts.  has  been  awarded  to  the  SCULL'S 
FOUNDATION  CO.,   Cambridge,   Mass.      Noted   Apr.    9. 

The  Back  Bay  Real  Estate  Trust  will  construct  a  five- 
story  brick  and  stone  apartment  on  Bay  State  Road,  at  an 
estimated  cost  of  $100,000.  Henry  Greene,  728  Old  South 
Bldg.,  is  Mgr.  Nathan  Douglas,  307  Ha.vard  St.,  Cambridge, 
is  the  Arch. 

Cohasset,  Mass. — The  Cohasset  Hotel  Co.  has  been  re- 
cently incorporated  with  a  capital  of  $400,000  for  the  pur- 
pose of  erecting  a  hotel  at  Kimball s  Point,  Cohasset.  R.  L. 
Brown,    Boston,    is    Mgr. 

+HoIyoke,  Mass. — The  contract  for  erecting  the  eight- 
story  building  for  Lyman  Wills  on  Front  St.  has  been  award- 
ed   to    the    CASPER    KANOEK    CONSTRUCTION    CO.,    Holyoke. 

Southbridge,  Muss. — Bids  will  soon  be  asked  by  the  Board 
of  Education,  for  the  construction  of  a  high  school.  Cooper 
&    Bailey,    33    Cornhill,    Boston,    are    the    Archs, 

Providence,  R.  I. — The  A.  D.  Purrington  Co.,  at  $I1.7L'i>, 
submitted  low  bid  for  building  the  addition  to  the  museum 
in   Roger  Williams  Park. 

Bridgeport,  Conn. — Plans  have  been  prennred  for  an  eight- 
stoi-v  reinforced  concrete  building  at  2  in  Tremont  St.  for  the 
i-ii  st  National  Bank,  of  Bridgeport.  The  estimated  cost  Is 
$500,000. 

New  Britain,  Conn.  Plyans  are  being  prepared  by  Davis  & 
Brooks,  19  Pearl  St.,  Hartford,  tot  a  v.  M.  C.  A.,  building  to 
cost   $75, 

Ilinghnuiton,  IV.  Y. — John  L.  Mi. ore  will  construct  a  six- 
story  and  basement   apartment   at   Main  and   oak  Sts.,  to  cos] 

about     -"-nil. i       The    i ng     »in    i"-    of    st.-ci,    stone    and 

bricl        Marvin   S    Davis,  SOS   Fifth    U-e.,  New   York,  N    v.  ari 
the     i  r  ch  i 

Buffalo,  N.  v.-  The  I'ollsh  Union  Is  having  plans  prepared 
bj    w     ll    Zawadski,  798   Fillmore    ive..   foi    a    three-story  and 

bo nt    elub    house,    80x115    ft.,    oi    brick    ami    terra    cottal 

to  cost    ■  ,  ■, I, 

C pher  Columbus   Lodge,   325,   Knights  of   Pythias, 

will   erect   n   temple,  three     torb       mil   basement,  to  cost    $t.o,- 
p    i    Eckel,   i'.i   v...  i,  si  ,  is  the  Aroh. 

i:,,< \.  v.     Ti  Is  reported  that  bldi    are  being   i Ived  by 

the   Bonrd  of  Supervl h  of   Mndl ounty,   Wnmpsvllle,   foi 

i nt  tructlon  oi   an  aim  I I i  I   $75,000,     l.   \     \  an 

i  >uver,  Caxonovla,  is  the    Vrch 

\e,«      \,.rU.     V.     V.      (Borough     of     Manhattan)      Waller     II 

I I I   SI  .  and   St.  phi  n    S    W  beelel     "    w  ■  ■  t    I  itlt 

St.,  hn  (  '-  "•■   plnni    foi 

i       I        !  Fifth  Ave.,   rvllle  Oould 

rioll        •    floli 'o     i-  hi    •  !•  el     i    '  '     lory    loft    build- 

'roderlcl    I      ZobN 

I    ioth      t..  Is  the  Aroh 
p|nrl        i, .      b.  in        prepared     '■■       Vtn        • '■      Fb  Idi  Iberi       ind 
.i     list  St.,    for   ..    i "  ■  '"I  >    ■ rl  in. -nt    to 

1  i:,„",','',""i','   Thi     Tubi     Ri  iitv    S    Term I    Coj 
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Rochester.  ST.  Y. — Bids  will  be  received  by  the  Secretary  of 
the  Board  of  Education  until  May  4  for  erecting  the  Hen- 
drik  Hudson  School  No.  2S  on  Humboldt  St.  Edwin  S.  Gordon. 
Sibley    Bldsj^   is   Arch.      Noted   Apr.    9. 

♦  Syracuse,  IS.  V. — The  contract  for  erecting  the  Trinity 
Episcopal  Church,  has  been  awarded  to  DAWSON  BROS.,  526 
Kirk  Bldg.,  Syracuse,  at  about  $60,000. 

Westbury,  L.  I. — Lewis  P.  Hobart,  Crocker  Bldg.,  San 
Francisco,  Calif.,  is  preparing  plans  for  a  residence  for 
William    K.    Vanderbilt,   to   cost    $250,000. 

Elizabeth,  N.  J. — Albert  C.  Stein,  110  Broad  St..  will  build 
a  four-story  brick  building  on  West  Jersej  St.  Oakley 
&    Son,    280   North    Broad   St.   are    the   Archs. 

Franklin,  N.  J. — Guilbert  &  Betelle,  665  Broad  St.,  Newark, 
N.  J.,  are  preparing  plans  for  the  industrial  school  to  cost 
$75,000.      Noted   Apr.   2. 

+Newark,  N.  J. — The  general  contract  for  the  construction 
of  the  tuberculosis  building  at  the  Essex  County  Hospital 
has  been  awarded  by  the  Board  of  Freeholders  to  E.  M. 
WALDRON,   593   Broad   St.,   Newark,  at    $52,900. 

Perth  Amboy,  N.  J. — St.  Stephens  Polish  Catholic  Church 
is  having  plans  prepared  for  the  erection  of  a  church  at 
State  St.  and  Buckingham  Ave.  to  cost  about  $90,000.  Rev. 
Joseph  Urban   is  Pastor. 

Trenton,  N.  J. — The  Merchants  National  Bank  will  make 
improvements  to  its  building  costing  $75,000. 

Vauxhall.  IV.  J. — Bids  will  be  received  by  the  Union  Town- 
ship Board  until  Mav  11  for  the  construction  of  a  school  to 
cost  $45,000,  McMurray  &  Pulis,  22  Clinton  Ave..  Newark,  are 
the   Archs. 

Vineland,  IV.  J. —  (Official) — Paul  A.  Davis,  3d,  264  South 
44th  St.,  Philadelphia,  Penn.,  is  preparing  plans  for  a  brick, 
stone  and  reinforced-concrete  high  school  for  the  Board  of 
Education,  to  cost  about  $60,000.  The  contract  will  be  award- 
ed   in    about    six    weeks.      Noted    Apr.    23. 

Wooristown,  IV.  J. — The  Board  of  Education  will  build  a 
school  to  cost  $55,000. 

Brief  Feun. —  Plans  are  being  prepared  by  William  B. 
Inner.  Hoard  of  I0d uca t ion  Bldg..  St.  Louis.  Mo.,  for  the  Board 
of  Education,   for  an   18-room   school  and  a  22-room  school. 

Meadvllle,  Penn. — The  Trustees  of  Allegheny  College  plan 
to  construct   four  additional  buildings. 

♦  Philadelphia.  Penn. — The  contract  for  constructing  the 
six-story  brick  and  stone  building  at  1701  Arch  St.  for  the 
Board  of  Home  Missions  and  Church  Extension  and  the 
Philadelphia  Tract  Society  of  the  Methodist  Church  has  been 
aw.-nded  to  CRAMP  &  CO.,  Denckla  Bldg.,  Philadelphia,  at 
about  $175.iMi().      I'.allinger  &   Perrot  are  the   Archs. 

Pittsburgh,  Penn. —  (Official) — The  Board  of  Education  has 
not  yet  selected  the  site  for  the  South  Hills  High  School  as 
■sported    in   the  issue  of  Apr.  16. 

♦The  contract  for  erecting  the  citv  and  county  building 
has  been  awarded  to  JAMES  &  STUART  ,v  Co..  Oliver  Bldg.. 
Pittsburgh,  on  a  percentage  basis.  The  estimated  cost  is 
(8,000,000. 

Spring   City,  Penn. — Bids  will   be   received  by   the   Board    of 

-Trustees    of    the    Eastern    Pennsylvania    State    Institution    for 

Feeble    Minded    and    Epileptics,    until    11    a.m.,    May    !>,    for    the 

i     construction     of     buildings     11     and     I.       George     W. 

French    is    Chn.    of    the    Bldg.    Comn. 

Zlon,  Penn. — George  W.  Savage,  Provident  Bldg.,  Phila- 
delphia,   is    preparing   plans  for   a   church    to  cost    $50,000. 

Baltimore!  tfd.-  -Bids  will  be  received  until  Way  11.  for 
thi-  construction  of  a  lodge  building  for  the  B.  P.  O.  E.,  on 
W.m  Fayette  St.,  near  Eutaw  St.  The  building  will  be  of 
I'M.  I  and  terra  cotta  and  is  estimated  to  cost  $205,11110,  Wyatt 
I    Noltle,    Keyset   Bldg.,   arc   the  Archs. 

Blnckaburg,  v«.  Plans  have  been  prepared  by  Carneal  & 
Johnstone,  Archs..  7n7  Chamber  of  Commerce  Bldg.,  tor  the 
Construction  of  tin-  McBryde  Building  ol  Mechanical  Arts.  The 
Building  will  be  two  stories  of  siom'  and  concrete,  210x231 
ft.     .1.    I)    Eggleston   is   Pres. 

Norfolk.  Vn. — R.  R.  Richardson  &  Co,  submitted  the  low 
bid  at  (63,931,  for  building  tin-  apartment  at  Blow  St.  .Mid 
■ ,  1      dor     \  \  '■.    for  s.    Freld  bei 

Wheeling.  W.  Vn.  -Frederick  F.11K  \i.h.  lias  been  On- 
to prepare  plans  for  the  Board  of  Education  for  re- 
building   the    high    school   at    a    co   1    ol     (68. 

Charlotte,  N.  C— It  Is  reported  thai  E.  l>  Latta  and  3  B 
Duke    «ill    er.-i't    :ni    nltlrc    anil    store    building,    to   cosl    (250,000 
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Pensaeola,    Pla.     The    Slsteri     ol     CI I  iltli ,    M.I.. 

will  erect  a   hospital  at     'ensacola,  t si  $100, '. 

Chattanooga,    Tenn.     The     Chattai Ihrlstlan    Church 

v  ui    erect    tin    office    bulldli osl    about    (260,000.      John    1. 

Wr:iy    is    1   in Bldg      I  "I'm 

Nashville,   Tenn.     Mao-    &    H0I1 Ircha.,    701    Stahl 

Bldg.,   are    m  .  1 1.1 1  in  i'    plans    for   n    live   atorj    building    for    Paul 

1  1     ;il... ut     .;  ■mi, 

nmi.  Ohio     Bids   will  be   received   until   1 n,    Waj    B, 

•m.ii.i.'i  man,    oil,  .    9S11    u    II    Ildg  .    tot     altei 

mis   to   the  Shaw    High  School. 

Oxford,   Ohio      Hldi     \\  1 1 1    be    received    until    n 

the    1: i    nl    Tt  iiHlei        Miami    (Tnlvei      ty.    I  trui  ling    a 

I  laboratoi  y  al  the  Miami  Unlvei  sltj       Frank   1.    Pach 
aid.   New    l-lnyilen    lildg.,  Columbus,   Ohio,   Is   the   Arch. 

+Htraat»urg,    Ohio      (Official)       ["hi        infract     foi     construct- 
mil     nl     StriiHluiri        hit       been     n«  arrtod     to 
ui      ii;i:s  «    Wll.so.v.   Nov/    Knoxvllie,   Ohio.      Noted    Vpi 

ohi..      Bids   w  ill   1  •  ui    11.    \fi\    is    by 

ol    tin'    Board    of    Ed  1 1 the 

chool      1      Me  Kei  1  on,   1     1 1      ol 1 

ii.   Ohl Octal  1     Tl ui  i"i    1..1    1  h istruc- 

1  I   tt  ■  illd  1 .11    1  he 


Lucas  County   Children's  Home   has   been  awarded   to  WATT'? 
gOCK  &  KUHLMAN,  and  THOMAS  KEWLEY  &  SON      Noted 

+Spencer.  Ind.— The  contract  for  the  construction  of  the 
a  J  u  ^'hZ°l  aT*  Spencer,  has  been  awarded  to  NICHOLS  & 
APPLE,    Brazil,    Ind.,    at    $40,000.      Noted    Apr.    2.  "'■"^    « 

+  Marquette,  Mich.— The  contract  for  the  construction  of 
the  orphan  asylum  at  Marquette,  has  been  awarded  to  the 
HEGNER  CONSTRUCTION  CO.,  Appleton,  Wis" at *86,763° 
Noted   Apr.    2.  >  »     > 

+The    contract    for    the    construction    of    the    city    hall    at 


l^U'£uton'   I54'241:  Appleton   Construction   CoT."  Appleton,  wf£ 

$ob,.)79;  Andrew   Lindquist,  Negaunee,   Wis.,    $5" 

tt    CJuwnpaJsn,  ill.— Bids  will  be  received  until  May  4,  by  A.  L. 

Hubbard,    Arch.,    Swannell    Bldg.,    for   the    construction    of    the 

seven-sti 

$100,000. 

Chicago,  111. — Plans  have  been  prepared  by  Wheelock  & 
Shank,  Archs.,  64  West  Randolph  St.,  for  a  seven-story  ad- 
ministration building,  for  the  Moody  Bible  Institute  "  The 
estimated  cost    is    $400,000. 

-  oBid.lwi.n  b?  received  until  June  10.  by  Hatzfeld  &  Knox, 
1  South  Dearborn  St.,  for  construction  a  three-storv  and 
basement  temple,  66x112  ft.  for  the  Masonic  Temple  Associa- 
tion.    The   estimated   cost    is    $S0,000. 

+PeorIa,  III. — The  general  contract  for  the  construction 
loNS,Sa,;0$0Jo,aotOOPe0ria    haS    b6en    aWaFded    t0    VAL    JOBST    & 

Chippewa  Falls,  Wis — Brust  &  Phillip,  Archs.,  Milwaukee, 
are  preparing  plans  for  a  two-story  brick  addition.  50x80  ft.. 
to  the  State  School  for  Feeble  Minded.  Ralph  E.  Smith  is 
Pres.     Noted  Apr.   2. 

Cedar  Rapids,  Iowa — Bids  will  be  received  until  May  6,  by 
W.  J.  Brown,  Arch.,  808  Security  Bldg.,  for  the  construction 
of  a  two-story  and  basement  brick  high  school.  The  esti- 
mated   cost    is   $95,000. 

+  Horton.  Kan. — The  contract  for  constructing  a  citv  hall 
at  Hoi-ton,  has  been  awarded  to  SCOTT  BROS.,  Concordia. 
Ivan. 

♦Jefferson  City.  Mo. — The  contract  for  the  construction  of 
the  high  school  at  Jefferson  City  has  been  awarded  to  the 
L.    W.    DUMAS    CONSTRUCTION    CO.,    Columbia,    Mo.,    at    $54,- 

■fltollii.  Mo. —  (Official) — The  general  contract  for  con- 
structing the  gymnasium,  for  the  Missouri  School  of  Mines  & 
Metallurgy,  has  been  awarded  to  ROBERT  McCAW,  Rolla,  at 
$o4,S44.      Noted    Apr.    9. 

+  St.  I.nnis.  Mo. — The  general  contract  for  the  construc- 
tion of  the  convent  for  the  Sisters  of  the  Precious  Blood  has 
been  awarded  to   FRANK  KRATZEP,   4106  Nebraska  St. 

Pocatello,  Idaho — The  Alhambra  Theater  Co.,  Ogden,  will 
erect   a    theater    to    cost    $100,000. 

+Mesa,  Ariz — The  contract  for  the  construction  of  the 
grammar  school  at  Mesa,  has  been  awarded  to  JESSE 
STEELE,  Mesa,  at  $64,715.     Noted  Dec.   25. 

Phoenix,  Ariz. — The  First  Presbyterian  Church  will  erect 
a  church  at  Third  Ave.  and  Van  Rurcn  St.  to  cost  $100,000 
Dr.  (J.  M.   Brockway  is  on  the   Bldg;.   Comm. 

Preaeott.    Ariz.. — The    City    will    build    a    city    hall    to    cost 

$40,000. 

BelUngham,    Wash.— The     Erlcson     Amusement     Co.,    New 

Westminster.  B.  C.  will  build  a  theater  in  BelUngham  to 
cost   $135,000.     Stanlej    riper.   BelUngham,   Is   the   Arch. 

Bremerton,  Wash. — The  Osran  Amusement  Co.  will  build 
a  theater   on    Burwell   St.,    to   cost    (5 o,000. 

Seattle,  Wash. — The  Catherine  Blaine  Estate  will  con- 
struct a  three-story  building  at  1512  First  Ave.  H.  Ryan, 
826  Globe    in  Ig  .   Is  preparing  plans. 

Spokane,  Wash. — Archibald   RIgg,   Arch..   Spokane,   ha.-    1 n 

selected  by  the  County  Commissioners  of  Spokane  County  to 
prepare  plans  tor  a  tuberculosis  sanitarium  to  be  erected  at 
Spokane.     Tl stimated   cost   is  (600,000. 

Astoria.  Ore. — The  Astoria  lodge  of  F,  &  A  M.  will  build 
a    temple,    to   coi  1    ,1 

+Corcoran,  Calif.-   The  contract  foi    the  construction  of  the 

scl I    ,ii     Corcoran,     has    been     awarded    to    CAMPBELL    & 

TURNER,   Sacramento,  al   (39,984.     .1    Carl    Phayer,    Fresno,   is 

Hi"    \,,i, 

Preano,  Calif.  The  Knights  of  Columbus  have  plans  for 
■  building  at  Fresno  and  1;  sis,  to  cost  $45,000.  w  .1  O'Neill 
is   Chn.   of   the   Comm. 

Los  Ingelea,  Calif,  Lyman  Farwell,  Arch.,  Storj  Bldg.,  is 
preparing    plana   for   the  construction   of  a    10-stor; 

on  in    1.  mi 1   concrete   store   and    hotel    on    West    Sixth   St., 

for   .1     w      Brunton,    Unl 1    Bldg       The   estimated    est    is 

:•  "  I 

Arthur  B    Benton,   Ai  ch  .111   Not  t  h  Spi  Ing   si 
id  in     for  11   new  building   to  be  1  Crit- 


1  < 


iii, 


i.i 


pave 


-•■". 


I'l-e    re- 


<  ovi'H  ICT    PRICE 

+Rapld-Tranal1    Sxatem     New     Fork,    N     v      Bids 

lived.     Vpr     17,    bj    Public   Service    Commission, 

Section    1.    Routes    1    and    38,   ol    the   Seventh     k., 

sim  1. hi        \\  .         rapli  tern       from       1  \  1        RAPID 

RANS1T     SUBWA1      CONSTRUCTION      CO.,      It 

ded   contract  );   (B)  Co.,    w  ool 

orth  1  ti.i -  1011  legnon  Contractlni    1  !o  .  60   W 

.    Mew    ,i  ork  :    (D)    Smith.    Hausi  r  &  Mac] 
M   si  .   New    York;    (B)    1  Inderplni  1  on  Co 
roadway,    New     York;    (F)    Frederick    1.  Inc.,    1 ,' ." 
.inn'  St.,  Brooklyn      The  Item   blda   wen     ■     follows 
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RAPID  TRANSIT  SYSTEM,   NEW  YORK, 
Section  1  Routes  4  and  38 


62,400  cu.vd.  earth  excavation  above  mean  high  water 

62,600  cu  yd.  earth  excavation  below  mean  high  water 

12,700  eu.yd.  earth  excavation  above  and  below  mean  high  water  for  se 

17,600  cu.yd.  rock  excavation 

100  cu.yd.  rock  excavation  for  sewers  and  pipes 

2420  front  ft.  underpinning  buildings  less  than  7  stories 

465  front  ft.  underpinning  buildings  7  to  12  stories  inclusive 

780  front  ft.  maintaining,  protecting  and  securing  buildings 

Maintaining,  protecting  and  securing  N.  Y.  Steam  Co.  building  (lump  ; 

24,000  cu.yd.  concrete  masonry 

ob20  cu.yd.  protective  concrete  Laasonry  outside  water  proofing 

620  cu.yd.  rubble  stone  masonry 

50  cu.yd.  dry'  rubble  masonry .  .  .  .■ 

50  cu.yd.  brick  masonry 

70  cu.yd.  hollow  terra-cotta  brick  masonry 

1000  bbl.  grout  of  portland  cement 

50,000  lin.ft.  timber  pile3 

2  M   ft   b.m.  timber  foundations    

50  cu.yd.  broken  stone  or  gravel    ... 
36,600  sq.yd.  waterproofing,  1-pl/. 
109  sq.yd.  waterproofing,  2-ply 

8300  sq.yd.  waterproofing,  3-pl  ' 

100  sq.yd.  waterproofing,  4-ply 
100  sq.yd.  waterproofing,  5-plv    . 
100  sq.yd.  waterproofing,  6-ply 
100  sq.yd.  waterproofing,  dry  ply 
5520  cu  yd.  brick  in  asphalt  masti ! 
100  lin.ft.  vitrified  drain  pipe,  12-i 
100  lit. ft.  vitrified  drain  pipe,  10-i 
225  I  lin.ft.  vitrified  drain  pipe,  8-i  .. 
100  lin.ft.  vitrified  drain  pipe,  6-in. 

100  lin.ft.  vitrified  drain  pipe,  4-i". 

100  lin.ft.  c.i.  pipe,  6-in 

1120  lin.ft.  c.i.  pipe,  4-in 

100  lin.ft,.  c.i.  pipe,  10-in 

25  lin.ft  c.i.  pipe  and  fittings  extra  heavy  3-in. 
345  lin.ft.  c.i.  pipe  and  fittings  extra  heavy  4-in 
190  lin.ft.  c.i.  pipe  and  fittings  extra  heavy  6-in 

25  lin.ft.  c.i.  pipe  and  fittings  extra  heavy  8-in 

121,300  duct  ft.  tunnel  ducts   

25,000  duct  ft.  railroad  ducts   

1000  tons  riveted  steel 

Removal  and  disposal  of  steel  and  concrete  (H.  &  M.  tunnel) (lump  pun 

2380  tons  steel  beams  and  shapes 

120  tons  steel  rods  and  bars 

30  tons  miscellaneous  iron  casting 

1  '■■-llaneous  iron  furnishing  - 
22601b   special  wire  forms 
4610  lin.ft.  galvanized  iron  pipe  hand  rail  1  j-in 

.",5'in  -q  it    -t.«  1  gratings  for  ventilation 

•    vault  lights 

i  yd    street  surface  restored  within  curb  lines 

...     urfaci    restored  between  curbs  (asphalt) ..... . 

surface  ret,, red  between  curbs  (granite  blocks'. 

i  t    new  Milestone  curb    

14,1.50  sq.vd.  street  surface  restored  between  curbs  (wood  block) 

:      ored   

ric  conduit  w  i.  l-in 

650  lin.ft.  electric  conduit  w.i.  lj-in 

60  lin  ft.  electric  eo 

in.fl    ,1.  .trie  conduit  w.i.  l-in..  .... 

606  C  i     OUtl'-t   boxes 

6  c.i.  pull  boxes 

,-l  fittings  extra  heai  y,  in  station 

nd  iittre:-.  extra  heavy  in  ■>  itoon 


-  i   pipe 
•    3-in   >■  i    pipe  i 
100  Un  ' 
1  ion  lin.ft.  vitril 
1  loo  lin.ft  vitrified  (ripe 


15- 


300  ! 
lmi  111 

5IKP  In 

100  1: 


er,  Is-, 
24-in. 


p. ft.  vitrifii 
.ft.  vitrifii 
ft.  vitrified  pipe 

pi 

in.  x  2  ft.  4  i 


1950  lin.fl  lin.  x  2  ft.  s. 

250  lin  :■  ft.     in.  x  3  ft.  2  ' 


250  Ipp.  f' 
270  lin.ft 

200  In.  It 


ula 


II. tin, in;'  h 

I  railri 
l<i>  lin  It    water  pipe,  i 

in 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y—  Continued 
Section  1  Routes  4  and  38 

A  B 

150  lin.ft.  new  15-in.  steam  pipe $23.00  $7.00 

00  lin.ft,  new  steam  pipe  odd  sizes,  4-in 5.50  0.75 

00  lin.ft.  6-in.  air  pipe 1.25  0.60 

■  lin.ft.  s-in.  air  pipe 1.50  0.90 

100  lin.ft.  2-in.  air  pipe  for  mail  tube  connection 0.75  0.20 

.00  lin.ft.  4-in.  air  pipe  for  mail  tube  connection 1  00  0.50 

100  lin.ft.  new  air  pipe,  6-in . ....  2.00  1.05 

00  lin.ft.  new  air  pipe,  S-in 2.50  1.60 

.00  lin.ft.  new  2-in.  air  pipe  for  mail  tube  connection                                                                0.75  0.50 

.00  lin.ft.  new  4-in.  air  pipe  for  mail  tabe  connection. 1.50  0.75 

00  lin.ft.  mail  tube,  8-in 3.00  3.00 

100  lin.ft.  postal  tube,  2J-in.                                                . ...  1.50  1.50 

00  lin.ft.  new  postal  tube  in  place  24,-in 2.00  1.50 

50  lin.ft.  new  8-in.  mail  tube,  straicht  pipe 3.00  2.30 

10  lin.ft.  new  S-in.  mail  tube  curved  pipe.                 5.00  5.00 

00  lin.ft.  Western  Union  tube,  lj-in 0.50  1.50 

00  lin.ft.  new  Western  Union  tube,  1  ,'-in.                                    0. 50  1 .  50 

WOO  duct  ft.  electric  ducts  and  conduits                                       0.50  0.50 

000  lin.ft,  electric  ducts  and  conduits  w.i.  pipe.  2|-in 0.60  0.60 

000  lin.ft.  electric  ducts  and  conduits  w.i.  pipe,  3-fa 0.65  0.65 

00  lin.ft.  electric  ducts  and  conduits,  w.i.  pipe,  3J-in 0.70  0.70 

00  lin.ft.  electric  ducts  and  conduits,  w.i.  pipe,  4-in 0.75  0  75 

00  lin.ft.  electric  ducts  and  conduits,  w.i.  pipe,  4J-in 0.80  0.80 

00  lin.ft.  Edison  conduit,  w.i.  pipe,  2-in 0.50  0.50 

00  lin.ft.  Edison  conduit,  w.i.  pipe,  2J-in 0.60  0.60 

0  service  connections  for  electric  conduits 20. (X)  12.00 

Totals $2,121,077  $2,469,855 
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6.00 
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4.00 
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3.00 

2.00 

l.oe 

2.00 

4.00 

1.54 

1.00 

6.00 
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1.50 

1.25 
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2.00 

1.00 

3.00 

2.00 
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4.00 

2.50 

2. CO 

6.00 

15.00 

3.00 
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1.00 

10  00 
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3.00 

1.00 

3.00 
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3.00 

6.00 

15.00 

15.00 

6.00 

1.00 

10.00 

5.00 

1.00 

2.00 

10.00 

5.00 

1.00 

0.75 

0.60 

0.60 

1.00 

0.75 

0.50. 

1.25 

1.00 

0.75 

0.70 

1.25 

1.00 

0.75 

0.90 

1.50 

1.00 

0.75 

1.20 

1.75 

1.00 

ii  75 

1.50 

1.75 

1.25 

2.00 
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1.25 
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1.00 

1.25 
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HI  ll.PIM.s 
Continued    from    Page  26" 

tenton  Home.  The  building  will  cost  $40,000.  It  will  be  a 
three-story  and  basement  building.  60x100  ft.,  with  concrete 
foundation,  reinforced  concrete  frame  floors  and  roof,  brick 
filler  walls,  plaster  exterior. 

Oakland,  Calif. —  Bids  were  received  by  the  Oakland  City 
Council,  for  the  granite  work  and  the  architectural  terra  cotta 
work  for  the  Oakland  Auditorium,  as  follows:  ta)  Granite 
work  and  setting:  (b)  granite  limestone;  (c)  architectural 
terra  cotta:  California  Granite  Co.,  (a)  $71.S57:  (b)  $57,142: 
Arthur  T.  Hunt,  (b)  $59,650:  Raymond  Granite  Co..  (a)  $75,500; 
(b)  $60,500;  Gladding-McBean  Co.,  (c)  $24,750;  N.  Clark  &  Son, 
(C)    $23,900.      Noted   Apr.   16. 

Patterson,    Calif. — Bids   were    received    by    Henry    C.    Smith. 

Arch,    fur    the  construction    of  a    two-story    school    as   follows: 

Benson    &    Johnson,    $54,727:    O.    Monson,    $4s.;.:!7.    Caldwell    .t 

16  950;   Peterson  &  Willson.  $48,160;  Howard  &  Williams, 

$49,200. 

Richmond,  Calif. — The  Local  Order  of  Moose,  will  build  a 
|50,000   lodge  building  on   Sixth   St. 

San  Diego,  Calif. — Edward  H.  Post  will  build  a  two-story 
and  basement  store  and  loft  building  at  Eighth  St.  ana 
Broadway,   to  cost  about   $50,000. 

San  KranoiNco,  Calif. — The  Second  Church  of  Christ  Scien- 
tist, will  build  a  $60,000  church  at  Dolores  and  Cumberland 
Sts.      William    H.    Crlm,  Jr.,   tLT.   Kearny  St.,  is  the  Arch. 

s.in    Francis 'allf.— Bids    will    1..-    received    until    May    20, 

by    the    Board    of   Public    Works,    for    tin-    construction    of   the 

Coppi  i    Si  ■ 1.      Tin-   •  ■stimati-il    cost    is   $100,000.      Frederick   J. 

Churchill    is  Secv. 

♦  Contracts    for    the    .oust initio,,    of    the    hotel    at    Post    and 

■  n  Sts.,   for   Blanche    M     I'.urbank,   have   been   awarded  as 

follows:    Steelwork    to   the   RALSTON    IRON    WORKS.    20th   and 

In. liana  sts..  at  ?^5. :  woodwork,  n;.\  w.  COLBTJRN,  Hearst 

528, tilework.    TILE    MFO.    Co.,    S26    Baj    St.. 

lathing,   ATLANTIC    [•MREPROOFING  CO.,    Pacific     Bldg.,    $5100; 
-metal     work.     JAMES     T.     CONWAY',     1845 
Howard    St..   at 

Smith  &  St. -wart.  Archs.,  211  Kearney  St.,  have  completed 
plans  for  a  seven-storv  hotel  to  be  erected  on  Kllis  St.,  for 
I     .'.    Stewart.      The  COSl    is   $110,000. 

so-.    \  tut  lie.  <iue       i:i.l«   will   be  received   until    I   p.m., 
11.    by    Flnley    &    Gagnon,    Archs..    Birks    Bldg.,    Montreal,   Que., 
istructing  a    building  at    Ste.    Agathe,  Que. 

Hamilton,    Ont.      W     Grn>    on     Brown,    Arch.,    Clyde    Block, 
paring  plans  for  an   apartment,  estimated  to  cost 
000. 

Ottawa,  Oat. — Horwood,  Taylor  *  Horw I  have  been  re- 
tained   to   prepare    plans   for  a    st,                        artment  on    Rldeau 

St.,     lo     COSt     alai.lt     $180, 

Toronto,    lint.-   F      II      Herbert,  \r.h.     65    Adelaide    St,    is 

lug    plans    for    a     1 0  I.    brick    an. I    term     cotta 

hull. lb       i i.  .     .  i.  hlch    was   recently 

.1   by   in .        Tl  •    ■     llmal    tl 

\\ l-.li.il..    out.      McBrlde,     Gilbert     X      Farncomb,      Vrchs., 

i  ■  paring    plai 

i     i 'i     |  60, 

Winnipeg,   Mnn.      Plans   are   being   prepared    by   !>     Abi 

\ .  eh  .    Mclnt  ■.  i.'    Bldu  ,    i.. i-     .    boti  I    ..a     I  ...    .a     \  ■■     ,    to 

HcK.nzle,    Mclntyrc    Hlock,   will   build   a   $100,1 

«  rj  burn,    Sank.       II.                                                             ■  .1     to    con- 
hall     an. I     tir.'     i  ■  I      I 

I  i  ..  ii.  , .polls,     Minn  .     Is 

I'.ilmonl \iin  Council   has  authorised    the   ex- 

iri.   of    $i;ii,iiii0    for    a  -.•.not)    for   a    police 

Htation. 

+  \  mi wr.     II.     I  foi      llo'     .  On 

the   school    at    ciini.  been    awarded    to 

tl.-      I        .'      '.I'  '-  NIT t'CTION     CO 

■her   I..  ■  ...iial.i    x    v.  Can  idlan 

Miller    *    Cross.    $71,243;    Will.1-  61.840; 

W      i     Smith    .\     Co  .    $0:i.l  17.    II..,  ,  |63.- 

ln. i 


$2,774,331  12,840,728  $3,137,514  $3,186,298 
A  \K\V   COURT   HOUSE    IN    NEW    YORK 

The  Committee  of  Judges  appointed  to  consider  the  plans 
submitted  by  Guy  Lowell,  architect  for  the  Court  House 
Board,  has  approved  of  his  design  of  a  round  court  house 
with  annular  court  rooms,  such  as  shown  in  the  accompany- 
ing illustration.  This  building  will  be  located  in  a  new  civic 
center  to  be  bound  approximately  by  Lafayette,  White,  Bax- 
ter and  Chambers  St.,  which  will  also  provide  a  new  avenue 
from  the  Brooklyn  Bridge  to  the  Manhattan  Bridge,  as  well 
as  take  care  of  some  of  the  congestion  in  the  downtown 
traffic  incident  to  the  opening  of  new  subways.  The  build- 
ing will  have  a  diameter  of  approximately  500  ft.,  and  the 
height    from    the    curb    to    the    cornice    will    be    200    ft.,    above 


Proposed  Cikcclae  Cotjkt  Eouse  i\  New  Yokk 


which    there   wilL.be    a    three-story   addition    having   a    smaller 

radius.      The   estimated    cost    of    the   structure    Is 

ami    while    the    cost    of    property    taken    by    the    Court    House 

Board    will    be    approximately    ?10, '",    much    of    tl 

be  sold  or  devoted  to  other  city  purposes.  The  Court  House 
Board  has  olliees  at  1 1  :>  Broadway,  Manhattan.  Alanson  T. 
Brlggs  is  executive  secretary,  I :.  P.  Goodrich,  consulting 
engineer,    and    Walter    C    ok,    consulting    architect. 

\    Mil  ESSP1  I      BOND    SALE 

Tl,.-   City   of  New   York   Bold   ...i   Ap.-.    l :.   sixty-five  million 
dollars  oi    i',-      bonds  al    a    price  returning   4.1891    on   the  in- 

.  nt.     This  is  the  cheapest   the  Cltj   of  New  York  h 
tained    funds   sine,-    1910,    when  ins   of   bonds    were 

sold   on   a    i.asis   ,.f    i .  i .". '    .     This   compares   even   Letter  than 

1,000, f   bonds   sold    by    the   state   of    New    York,    is 

considered   a    better  security  and  certainly   more  widely   pur- 

d    last   January  on   a    bas  Municipalities  all 

over    the    countrj    have    been  .,.-    funds    for    im  • 

than   i.i  Beveral   .  ears  and   $16$  I 

■  e  i.een  put   out   by   municipalities  In 

the   United   E  ..    191  1. 

Nils  comi ,, 

1  responding   monl  1  went 

most  unsatisfactory  and  cities  with  excellent  credit,  such  ail 
st.  Caul,  Philadelphia  and  Baltimore,  .....  unable  to  Bell  their 
.  a  sntlsfacl  The  New  York  Central 
1:  1:.  likewise  successful^  Bold  $25, f  bonds  to  re- 
place                          ites. 

Glim  a   Clark,  of  Mew   Fork,  N     \  .  eni  Ineera  and   contrac- 
tor!    1 ". a. 1  -.ii  ,11    and    «  ash-boi 

removal   ol    th Hi  Th.-v 

-     and 

diamond-drill    work    as    rollov 

Ti  .In... 1..    ., .    Boston;   Stone   .'     1 

1.    Baltimore;   w.  .1.    \\  n,:ns.  consulting  en- 

N.  ..      \  .,,  1 
\    ..    \  ..I  h     Publli 

m  .  |or  Q,   B,  Ptllabui  i     c    s  \ 

New    London,    Conn 

The  HacArthur  iir.. 

Hani,     Building 
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CONTRACT    PRICE 

Superstructure  of  Subway — Lorain,  Ohio — Bids  were  re- 
ceived Apr.  15  bv  the  city  for  the  construction  of  the  super- 
structure of  the  East  2Sth  St.  subway  from  (A)  American 
Bridge  J.C.:  (B)  King-  Bridge  Co.;  (C)  McClintic-Marshall  Con- 
struction Co.,  Pittsburgh,  Penn.  The  item  bids  were  as  fol- 
lows: 

SUPERSTRUCTURE  OF  SUBWAY,  LORAIN,  OHIO 


610,0001b.  structural  steel    

166  lin.ft.  hand  ruling. 

Concrete  bridge  floors,  complete  (lump 

sum) 

Waterproofing,  complete  (lump  sum) 

Totals 


KEADKHS    WANTS 

The  "Sociedad  Cubana  de  Ingenieros"  (Cuban  Society  of 
Engineers)  cordially  invites  manufacturers  of  all  kinds  of 
machinery  for  engineers  atid  contractors  to  mail  their  cata- 
logs and  other  printed  matter  to  the  Secretary,  Virtudes  2  A, 
Havana,  Cuba.  The  catalogs  will  be  indexed  and  kept  for 
reference  in  the  society  rooms.  Modern  road-making  ma- 
chinery, including  asphalt  and  tar-mixing  plants,  sand  and 
stone  dryers,  distributors,  modern  street  cleaning  and  water- 
ing apparatus  especially  desired. 

The  Bethlehem  Steel  Co.,  South  Bethlehem,  Penn.,  has 
has  been  awarded  the  contract  by  the  Chinese  Government 
for  the  construction  of  two  dreadnoughts  of  30,000  tons  ca- 
pacity. The  contract  includes  the  equipment  and  armament 
complete  of  the  dreadnoughts,  which  are  to  have  batteries 
of  14-in.  guns.  Practically  all  of  their  machinery  will  be 
built  at  Bethlehem.  It  is  expected  the  battleships  will  be 
ready  for  launching  early  in   HUG. 

Isham  Randolph,  M.  Am.  Soc.  C.  E..  consulting  engineer,  of 
Chicago,  announces  his  removal  to  new  offices  at  ls27  Con- 
tinental and  Commercial  National  Bank  Building. 


Are  Horses  Decreasing? — The  New  York  Journal  of  Com- 
merce, states  that  sixteen  out  of  thirty-one  principal  Amer- 
ican cities  show  a  decrease  in  the  number  of  licensed  horse- 
drawn  vehicles  in  proportion  to  population.  In  seven  cities 
there  was  an  actual  decrease  during  1912,  as  shown  by  sta- 
tistics collected  for  1911  and  1912.  Official  figures  for  the 
last  year  were  not  available  at  the  time.  These  seven  cities 
and  their  respective  percentages  of  decreases  are:  Indiana- 
polis, 14fJ,  ;  Columbus,  Ohio,  10',/;  San  Francisco,  5%;  St.  Louis, 
Mo.,    2%%;    Omaha.    2%;    New   York,    1%;    and    Chicago   0.5%. 

The  rate  of  increase  in  licensed  horse-drawn  vehicles  has 
not  kept  pace  with  the  growth  of  population  in  nine  other 
cities,  where  there  was  an  average  increase  of  2% 
horse-drawn  vehicles  as  compared  to  an  8%  growth  in  the 
population. 

During  the  last  fourteen  years,  there  has  been  a  decrease 
of  horses  in  Massachusetts  from  194,600,  in  1900,  to  157,000, 
in  1913,  a  drop  of  nearly  20%  in  fourteen  years,  as  shown  by 
the  records,  of  the  assessors.  In  Boston  and  its  suburbs,  the 
decrease    during    the    same    period    was    only      9%. 

The  Asbestos  Protected  Metal  Co.,  Beaver  Falls,  Penn., 
announces  the  removal  of  its  Pittsburgh  office  to  1611  Benne- 
dum-Trees  Bldg.,  with  H.  E.  Marks  continuing  as  district 
manager.  Besides  their  well  known  asbestos-protected  metal 
for  roofing  and  siding,  this  company  now  manufactures 
complete  line  of  prepared  roofing  and  shingles  to  meet  the 
requirements    of   all    kinds    of    buildings. 

The  Standard  Asphalt  &  Rubber  Co.  will   move  its  general 
offices     from     the    Home     Insurance    Bldg.     to     the     new     Con- 
tinental Commercial  Bank   Bldg.,  Chicago. 
CONTRACT    PRICE 

+  Se«ers — Reading,  Penn. — Bids  were  received  by  the  City 
Council,  Apr.  15  for  sewer  construction  in  various  streets. 
Contracts  Nos.  1,  2  and  3,  from  (A)  John  E.  Weidner;  (B) 
FEHR  &  O'ROURKE,  (awarded  contract  for  Contract  No.  1); 
(C)  McGovern  Contracting  Co.;  (D)  Reading  Contracting  Co.; 
(E)  J.  I.  Dick;  (F)  Henry  W.  Golden  &  Son.  Inc.;  (G)  Joseph 
O.  Sherry;  (H)  Bruno  Pizzimenti;  (I)  CANTRELL  CON- 
STRUCTION  CO.  (awarded  contracts  for  Contracts  Nos.  2  and 
3);  (J)  Alio  A.  Ruth;  (K)  J.  B.  Trexler.  The  item  bids  were 
as    follows: 


SEWERS  READING,  PENN. 


256  lin.ft.  20-in.  vitrified  pipe  sewi 
1513  lin.ft.  18-in.  vitrified  pipe  »  » 

132  lin.ft    18-in.  r.i.  vitrifii  d  i 

2500  lin.ft.  15-in.  vitrified  j    pi 
31  lin.ft.  16-in.  r.i   pipe  sewer 
158  lin.ft,  manholi   toi 
:;  Plate  c  basin,  8  fi    i  idius 
17  Plate  C  basin,  6  ft  radius 
1.",  Plate  I  basin,  6  ft    long 
<;  Plate  I  basin,  1  f'    long 

1    Plate   I)  Ik, -ill 

10  M.  ft    1.  ii.   lumber 

25  en  y!  dry  rubble  ma  10m  ■ 

1  CU  yd.  vitrified  lirifk    n 

1  eu.yil.  rubble  stom         onrj 

1  fu.yd   concreti 

]  en  yd  excavation  (unci 

dry  nibble  masonry 


fisr,  lin.ft  . 
4081  lin  i' 
2348  lin  ft.  1^-n 

42  I'l.i.    ' 

63  I'll''  I  bs  6  long 
I !  11  ,i.  I  I. ,  i .  in  long 
I  Plate  I'  b     in 

I  cu.yd 


27".  In.  !' 


I 


Contract  No 

1 

A 

B 

c 

D 

E 

F 

G 

$3.00 

$2    51 

s;;  nn 

$2.79 

$3.13 

$1.70 

S3   2i 

2.80 

2.69 

2.75 

2.45 

3.05 

1.40 

2    7  1 

4.00 

2  71 

4.00 

5   l.l  1 

4    50 

3.25 

1    1. 

1.80 

1.79 

2.50 

1.90 

2.30 

1.75 

1    91 

4  30 

1    79 

1  un 

4.00 

3   50 

2.85 

1   "' 

4.90 

4.90 

5  00 

6.00 

7  00 

6.13 

5    5. 

118.00 

120.00 

175  un 

lin  un 

128.00 

122.00 

13S  ni 

116.00 

115  nn 

Kill  00 

140.00 

122  nn 

!_'"    II" 

132  in 

1 16  on 

115  nn 

l.-.ii  un 

125  011 

1211  00 

105  no 

12s    111 

(is  on 

100.00 

140  00 

105   OO 

115  (HI 

90  00 

12  1    Hi 

inn  oo 

60.00 

ion  un 

50  on 

no  no 

47  00 

135  il. 

is  nil 

5.00 

30.00 

5  IHI 

35.00 

35  00 

27  (K 

3   75 

3  00 

5.00 

1    nil 

19    511 

4  00 

1    .-,( 

0  on 

'i  nn 

12.00 

12  nn 

IS   OO 

+15% 

+  15% 

12.51 

1 1 

11  on 

15  nil 

15   llll 

21  no 

15    5 

1  mi 
6.00 

1   mi 
1  nil 

I,   ml 
7  00 
1    25 
1  nil 

$10,701 

in  un 
10  no 
2  nn 

$21,494 

6.00 

9  (HI 

1     511 

1  un 

22   5(1 
1(1    50 
1     10 
19    511 

■ 

1  ■' 

+15% 

$14,778 

7    5 
7   5 
1    2 
1    5 

$19,0 

$17,702 

$18,197 

( 'mil  raci  N' 

.2 

B 

C 

I> 

E 

F 

11 

I 

1 

$3  30 

$3   5(1 

S3   51 

$3.60 

SI    75 

St  oo 

|  .    it) 

S3    1 

3   21 

3    25 

2  63 

3.10 

1    55 

3.0(1 

2    15 

2   77 

3  00 

2  26 

2    50 

1    25 

2  no 

1    77 

2'. 

2   511 
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PRICE    CHANGES    AND    THE    BUSINESS    OUTLOOK 

In  practically  every  line  of  business  endeavor,  there  is  less 
trade  than  a  month  ago.  Railway  earnings  continue  to  de- 
cline, the  number  of  cars  on  American  railways  that  are 
Idle  aggregate  212,1 or  155,000  more  than  on  the  corres- 
ponding" date  last  year.  Funds  are  accumulating  in  all  cent- 
ers. The  failures  reported  by  the  commercial  agencies  are 
heavier    than    for    several    years. 

Public  improvements  are  perhaps  on  a  larger  scale,  due. 
for  the  most  part,  to  the  ability  of  municipalities  to  sell  bonds 
on  a  more  favorable  basis,  and  further  to  a  great  deal  of  re- 
pair work  and  reconstruction  necessary  in  Ohio  and  other 
states  where  there  was  flood  damage  in  1913. 

The  steel  trade  is  again  slowing  down.  The  blast  furnace 
output  is  about  65';  of  capacity,  and  the  finished  steel  output 
Is  in  about  the  same  ratio.  Few  orders  have  been  received 
and  these  involve  smaller  quantities  than  last  month,  and 
moreover  prices  are  weakening  all  along  the  line.  In  spite  of 
a  fairly  good  business  in  structural  steel,  the  price  for  shapes 
declined;  wrought  pipe  is  also  cheaper,  and  bars  are  sold  at 
lower   figures    than    a    year   ago. 

Cement  manufacturers  are  far  less  optimistic  than  they 
e  a  month  ago.  It  is  evident  that  there  will  be  nothing 
like  the  business  in  the  Kast  that  was  expected  early  in  the 
ye:"'.  The  larger  mills,  however,  are  keeping  the  situation 
well  in  hand,  and  are  curtailing  output. 

The  quarterly  report  of  the  U.  S.  Steel  Corporation  throws 
an  interesting  light  on  the  business  situaticn.  The  net  earn- 
ings   aggregated     $18, .000,    and    such     small    earnings    have 

teen  reported  only  on  three  occasions  in  the  company's  his- 
tory. In  other  words,  in  49  quarterly  reports  issued  by  the 
company  there  have  been  only  three  in  which  the  earnings 
were  as  small  or  smaller  as  in  the  quarter  just  ended.  There 
Is  a  gleam  of  hope,  however,  in  the  fact  that  there  was  a 
<sive  improvement  month  bv  month.  In  the  month  of 
January,    the    net    earnings    were    $5,000,000,    in    February    they 

.,1    to    $.-|.i;on.ono.    while    in    March    they    wore    -7 
An   unfavorable   sign   is  that  heretofore   the  Steel   Corporation 
has    made    generous   appropriations   for    new    construction    each 
hut  in   the  three  years  ending  Dec.  31,  1913,  only  $15,000,- 
0"'i    was   nppropi  ia  te  1    for   this  purpose. 

A  steady  decline  in  the  price  of  crude  petroleum  fore- 
sh:  dows  a   reduction  in   refined  products. 

Labor  disturbances  have  been  confined  to  the  mining 
camps  of  Colorado  except  for  some  scattered  disturbances  by 
Professional    agitators    in    New    York. 

THE    OUTLOOK    IN    KA\s\s   CITY 

Too    much     uncertainty     is    evident     in    building     and    engi- 
les    to    permit    any    enthusiastic    predictions 
■  us    factors    upon    which    large    operations    depend,    seem 
to    be    thoroughlj    sound    at    the    bottom.      Crop   conditio 

mi;.       Wheat,    according     to    reports    from    the    interior. 
State    of   Kansas,    is    in    better    condition    than    at 

rest ling   time  for  man'.    >  •   n       c going    h  to  Boll   under 

unusually    auspicious    circumstances.      Much    of    the    pro] 

ivorl      projected    in    and    around     Kansas    City    w  ill 

Id   up  until  there  is  no  chance  of  a   crop   failure.     Labor 

Dies    nave    been    adjusted    and    there    seems    to    be    little 

of    anv    s.  oious    difficulty.       There     was     a     stril 

■mail    proportion    in    the    new    Kansas    City     I   nion     Depot,    but 

• :  .    .     in         man  covering  a  term  of  j  ea  rs  I  hat 

labor    questions    arc    disposed    of    for    some    time. 

Brick    manufacturers  in    the   Kansas   uas    I 
sHi'tnpt    to    raise    prices    $1    per    thousand    on    common    brick. 

of     the      Kansas      gas      plants  to      suspend 

Operations    during    the    winter    and    are    endeavoring    to    secure 
in   Increased    price   to   make   up   for    this  loss 

Numerous  fn    oi     bli    conditio!       present  themselves. 
Iteds    have   many    projects    In    theli    offices.      Building    pei 
Issued    In    Kansas    citv    run    coi   ilderablj    ahead    of    those    In 
the  com 'I'spoudi  nr   pi  rind  of   191  :   and  illj    equal   to 

those  of   linn,   tin-   i  Banks  are   more  disposed   to 

appropriate,     inn. I       I'm     n 

sets.      There     will    he    much    municipal     work        !:■ 
holding  oft'  walling   for  the  rate  decision,   but  man]    n.-u   elec- 
tric  mads  are   proposed   and   partially    financed 

.".•ni  mi.  -Hi     toward     nu     Increase    in     railwa>     lai.-s    li 

orable  than  ever  before. 

i.  VDOR 

"ho  man  who  doi  !    to  put   In  a   full  day's  wo 

,,     ha  i  d    I  in"-         I, .-a 

In    weed    i  "i  I    the    Illrlcnl     help,    nnd 

n   i. lore    than    one    i  itli  ea  ble    t  ha  ' 

■  tluced    than 

il I  o    a  I  I 

•  ill    Hi. i    i  In 
.step  may   i"  'i\    unless   business  Increases   In    the 

I  I"   ■  i'     an'  dnv  I'd      I  his      spline, 

ban  fm 1 1     ..is.  ami  in  I."  pa  rt  of  thi 

ilciiiaml    fm     laborers.      Some    il 

Itator  In  the 
i   netll  Ion   i  ongresa 

.      loud.        Several  IV 

•f    the     World     III     New      Vll  police     pin- 
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n  xupi  '  "h> 

ml.,    hi  i  hie    fi  .no     i  I"      Kast.    bill     I  that 

id   on    I. "Mi 


Rough  labor  in  and  around  New  York  commands  from 
$1.6o  to  $1.75  per  day.  This  is  a  reduction  of  about  10c.  com- 
pared  with   last   month. 

A  report  by  the  New  York  State  Department  of  Labor 
shows  a  decided  increase  in  the  number  of  organized  laborers. 
The  reports,  for  the  fiscal  year  ending  Sept.  30.  1913.  shows 
that  there  were  added  to  the  rolls  13s.  % 7 1;  bringing  the  total 
up    to    665,248.      This    is   a   gain   of   26.3%. 

CEMENT,    LIME     VXD     1I1IICK 

Trade  continues  dull,  not  only  in  New  York,  but  in  all 
parts  of  the  country.  In  fact  there  seems  to  be  more  busi- 
ness in  New  York,  relatively  speaking,  than  in  some  of  the 
other  sections.  This  is  easily  accounted  for  bv  the  fact  that 
in  New  York,  although  general  building  has  fallen  off.  sub- 
way construction  is  requiring  an  enormous  amount  of  cement. 
Throughout  the  country,  building  has  fallen  off.  The  rail- 
ways bought  less  cement  this  year  than  in  anv  season  since 
190S.  The  mills  in  the  Lehigh  Valley  district  are  pursuing 
a  conservative  policy,  and  are  not  accumulating  material,  al- 
though in  the  South  there  is  some  dumping  of  cement  at 
prices  which  net  the  mills  less  than  the  cost  of  production. 
Stocks  are  not  at  all  large,  and  there  is  no  accumulation. 
On  the  other  hand,  there  is  little  likelihood  of  anv  ad- 
vance from  present  quotations,  for  additional  capacity  can 
he  put  to  work  quickly  to  take  care  of  any  increased  de- 
mand. 

Quotations  are  unchanged  at  J1.5S  per  bbl.  for  delivery 
within  lighterage  limits  New  York,  which  is  equivalent  to 
$1.46  Jersey  City  and  95c.  per  bbl.  in  bulk  at  the  mill.  The 
quotations  below  do  not  include  the  allowance  of  10c.  for 
bags  returned,  but  are  per  barrel  f.o.b.  the  points  named 
not   including   pack. 

Boston     $1.32    Jersey     Citv     $1.06 

Chicago     1.15    Minneapolis       1.35 

Cleveland     1.30    New    York     1.18 

Detroit     1.19     Pittsburgh    1.10 

Duluth    1.3S    St.    Paul     1.35 

Ilrick — Business  has  been  extremely  quiet.  The  shipments 
to  New  York  are  about  6095  of  what  they  were  last  year,  and 
then  business  was  characterized  as  dull.  Of  course  the  late 
season  had  something  to  do  with  this,  but  there  is  little  like- 
lihood of  the  building  trades  picking  up  so  that  there  will  be 
ii  am. mnt  of  brick  used  this  year.  Prices  are  stead) 
11  to  ; :.  i  .'i  lor  Hii.lsi.ii  Kivei  common,  \.-«  York,  and 
$a.75  to  $6  for  Raritan  River  brick.  In  Newark,  $7:  to 
$7.50  from   yard   is   demanded. 

Lime — Business   is   quiet,    but    prices  are    unchanged    at    97c 
I"  i    bbl.  for  state  common,  200  lb.  net;  $1.37  for  300  lb.  "£ 
$1.55  for  300  lb.  finishing;   $1.10  for  200  lb.  finishing   and   -i  72 
for    350    lb. 

Plaster  Blocks—  Prices  are  without  change,  and  the  mar- 
ket   is   fairly   active,   quotations   being 

Weight,  per     Price,  per 
sq  ft.,  lb       sq.ft..  ci  tits 


2-ln. 

3-in. 
•I -in. 


»•  = 


i  I"  se  blocks  are  made  32  in.  long  bv  13>..  in  wide  con- 
taining 3  sq.it.  of  surface.  The  2-1  ,1:il  i,ut 
the   others   are    hollow 

(III  sm:i>  STONE,  SAND    \M)  GRAVEL 

Croaked     Stone     Plants     on     the     Hudson     River    crushing 
unnlng    from    50   to  6         0     ca  paclty.      It    ws 
that,    owing    to    the    lateness    of    tne    season    and    the 
1    .        iibway  work   in   N.w    York,  the  demand   for 

crushed    slope    would    be    heavy,    but    this    is    not    the    case     and 

sal.s   agents   are    much    discouraged    by    thi  Prices 

unchanged  for    1  '  •  -in     s •■ 

In.    stone.       These    quota! 

full  cargo  lots  of  llvered  alon 

York   or   Brooklyn       In    Boston,   Btone   sells   al    80c    per   cu.yd 

at    quarry,    tin-    freight    rate    from     1 

per    ton 

S   nd    mill    Gravel     Gravel    business    has    been    ■ 

onth,  and.   Iii 
n   taxed   1 0   keep   up  with   the   0 

onlj    hi  1 1  -in  1 . 
.1     is    exceed)! 
p   r    in  j  ii 
1  Ira  vel  sells  at  the  urn  .-    to  $1  per  1 

quotations    are    for    lull    cargo    lota    of    BOO    ou.yd     delivered 

IRON       \  Ml     -Mil 

I'Ik   Iron  is  less  satis!  Iprll   than  li. 

onth    thla    yeai       li    la  evident    thai    many    furnaci 
Bellini  notion,    and. 

■  In.  1  urn  in  Man  h      Thi    tol  il  iiutpul    v 

than  in  an v  -i 

Iron    li 

is  11    11    beli  .  v  1, lent    thai 

the    unfilled    1  Steel    1  'ot  1 

recent  I  j     cl 
and  even  1  houi  h   1  he  1 1  hi    rait  roads 
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will  withhold  their  orders  and  give  them  out  sparingly. 
Orders  in  sight  are  for  small  amounts,  but  there  is  a  pros- 
pect for  alarge  tonnage  for  cast-iron  requirements  of  the  new 
tubes  under  the  East  River  in  New  York.  There  have  been 
a  few  orders  in  the  New  York  district  of  from  500  to  1000 
tons. 

Quotations  for  lots  of  100  tons  and  over  from  the  points 
named  are  as  follows:  Cincinnati,  Southern  Foundry  No.  2, 
$13  75  to  $14.25;  Northern  Foundry  No.  2,  $14.75  to  $la.2.>; 
Northern  Foundry  No.  3,  $14.50  to  $14.75.  In  New  York, 
Northern  Foundry  No.  1  is  $15  to  $15.25;  No.  2X,  $14.75  to 
$15-  No.  2  plain,  $14.50  to  $14.75.  Southern  iron  in  New  York 
sells  at  $14.75  to  $15  for  No.  2.  In  Chicago,  Northern  Foundry 
No.  2  is  $14.25  to  $14.75;  Northern  Foundry  No.  3,  $14  to  $14.2... 
In  Pittsburgh,  bessemer  is  $14.90  and  basic  $13.90.  These 
quotations  include  the  90c.  freight  rate  from  the  valley  to 
Pittsburgh.  In  Birmingham,  Southern  Foundry  No.  2  is 
$10.50   to  $11. 

Steel  Rails — Practically  no  orders  have  been  booked  dur- 
ing the  month  save  one  or  two  from  Western  roads.  Eastern 
lines  have  not  made  any  purchases  and  it  is  evident  that 
they  will  not  lay  many  new  rails  at  this  time.  It  is  generally 
believed  that  when  the  rate  decision  is  announced,  even 
though  it  be  favorable,  the  railroads  will  continue  to  curtail 
as  far  as  possible,  largely  because  of  the  light  traffic.  More- 
over, it  will  be  too  late  in  the  season  to  start  a  general  pro- 
gram of  rehabilitation.  Some  of  the  roads  have  allowed  their 
road  work  to  deteriorate,  but  the  majority  of  trunk  lines 
have  economized  bv  cutting  down  their  appropriation  ror 
new  stations,  elimination  of  grade  crossings,  addition  ot  new 
signals,  etc.  As  far  as  traffic  is  concerned  it  is  probably  in 
better  condition  than  it  ever  has  been  before  taking  the 
roads  of  the  United  States  as  a  whole,  and  there  is,  there- 
fore, less  reason  for  rail  buying  than  any  other  line. 

Quotations  are  as  follows  for  lots  of  500  tons  or  over,  but 
when  only  a  few  tons  are  purchased  somewhat  higher  prices 
are  demanded:  Standard  sections  of  bessemer  rails,  $28; 
openhearth  rails,  $30.  These  quotations  being  f.o.b.  Pitts- 
burgh. Girder  rails  in  30-ft.  lengths  are  $36.40  per  gross 
ton,  and  in  60-ft.  lengths,  $3S.40.  both  f.o.b.  New  York. 
Other  quotations  f.o.b.  Pittsburgh  for  large  lots  are  as  fol- 
lows" 25  to  45  lb.  sections,  1.25c.  per  lb.;  16  to  25  lb.  sec- 
tions. 1.30c;  12  and  14  lb.,  1.35c;  8  and  10  lb..  1.40c.  all  in 
carload  lots  f.o.b.  Pittsburgh.  In  New  York,  relaying  rails  are 
quoted  at  $21.50  to  $22,  and  in  Chicago,  $24. 

Track  Supplies — Few  new  orders  have  been  received  and 
it  is  evident  that  the  railways  are  husbanding  these  funds  and 
will  make  only  such  purchases  as  are  absolutely  necessary. 
Standard  sizes"  of  railroad  spikes  are  $1.45@1.50  and  small 
railroad  and  boat  spikes  are  $1.55®  1.60,  f.o.b.  Pittsburgh.  In 
,,  .,,  !  ,  ;,  r.  I  ,ii  ',/  1  ".:,.■  ;  t  ■  ;<■■)<  bolts  with  si|iinr.  nuts, 
2  0502.10c.  and  splice  bars,  1.65c  These  prices  are  per 
pound  Tin  plates  in  Chicago  are  held  at  $27<§>28  per  net  ton. 
Extras  on  railroad  and  boat  spikes  are  unchanged  as  follows: 


3.  3Vi, 
3%.  4 
3.    3%. 

2'..     3 


Railroad    spikes  I 

4,    4%    and    5x% gx'ra 

and    4x,v. Extra 

4   and 


ind    3%x,',; 


Extra 

Extra 
Extra 


.60 


Gages  under  %  in.,  to  and  including  %  in.,  are  1.25c;  under 
V'„-,  but  not  including  No.  8,  are  1.30c  Plates  in  New  York 
are  held  at  1.31c  In  Chicago  mill  deliveries  are  1.28c,  and 
from    store    1.65c 

Standard  Pipe — More  business  has  developed  in  this  line 
than  in  almost  any  other,  but  recent  cuts  in  the  price  <>r 
crude   oil   will    retard   the   extension   of  oil  pipe   lines. 

Quotations  are  without  change  from  last  month  as  fol- 
lows: 

Black      Galvanized 

%  -  to  2-in.  steel  but  welded   79%  %  71% 

2%  -  to  6-in.  steel  lap  welded 7Sy2%  70% 

7% -to   12-in.   steel    lap   welded    75%%  65% 

At  these  discounts  the  net  prices  of  pipe  per  foot  at 
Pittsburgh   are  as  follows: 


lb 


Diam- 
eter 

, Ce 

Black 

...       2.36 

nts , 

Galvan- 
iz.  d 

3.35 

4.94 
6.68 
7.95 
10.75 
17.30 
23.00 
32.70 

Diam- 
eter 

, Cents , 

Galvan- 
Black          ized 

...     31  ,S0            44.: ",0 

6-in 

7-in 

41.50 
. . .    58.20 

114  -in 
iy2-in 

2-in 

2%-in.  .  . 

4-in 

4.70 
5.63 
7.60 
12.60 
16.45 
23.05 

83.  '"1 

10-in 

11-in 

12-in.  .  .  . 

.     $1.05 
...      1.14 
...      1.22 

$1.41 
1.62 
1.77 

Sheets — Exceptionally  low  figures  named  for  spelter  have 
resulted  in  marked  concessions  on  galvanized  sheets.  In 
some  cases  2.85c  Pittsburgh  has  been  named  for  No.  28 
galvanized.  The  sheet  mills  are  operating  to  about  50%  of 
capacity. 

The  following  quotations  are  current  for  large  lots  f.o.b. 
Pittsburgh,    and    small    lots   from    store    Chicago: 


*tru<-«iiral    Material — Business   during   the   month    of   April 
in    the    structural    market   has   shown    very   little   improvement 
over    the    preceding    month,    although    in    some    quarters,    for 
sed    orders,    more   work   is   in    prospect.      For   shapes,  in 
particular,   more    orders   have    1 tl    placed   for   amounts   rang- 
ing   from     1000    to    3000    tons    than    last    month.      Probably    the 
ler     was     that     for    the     Bell     Telephone     Build- 
ing   h,    |                       la,    requiring   about    4000   tons.      The   Taylor- 
Wharton    Iron    &    Steel    <•„.,    Kaston,   Penn.,   also   placed    a   con- 
llllng    for   3100  tons.      In    Chicago,   contracts   on   several 
i              awarded,    among    which    were    the 
jili    Building,    requiring    3700    tons,    the    Borland    Build- 
lnl,      re,                         out     2500    tons,    and     the    Crane    Company's 
requiring    3700    tons.      The     fabricating    shops    in    New 
'   id   a   rather  dull   month.     There  are,  however,   a 
contracts  pending,  but  under  the   present   business 
ork    Is   slow    In    being   placed.      Bids   were   opened 
tor   the    Boston    &    Albany    R.K     and 

but     'I,,      total     of    thi  Be    orders,    wlon    dls- 

i     will   not    exceed        The    New    York    Ci  ntral 

i    repairs,  requiring   8000  tons       Bids 
■win  De   received   1 1  oi    thi    Canal   SI    sect  i,,n   ot    i  in- 

subway  which  Is  estimated  to  require  nearly  4000  tons.  On 
Ar,r  opened  In  Chicago  for  i  municipal  dock, 
requiring   approxln  oris,   but    the   contract    has  not 

i  fled 
prices     remain     unchai  I     I     month,    at     i  ir.c, 

r ,,,,    ■                        -i  hi     lm  hidi  I  to  16  In.,  channels 

9  to  1  :   ' "  •  Mid  '■  ,:<  ;i  '"    :""'  over.     •  tther 

?!  I 
Ii       over    6    In  .    I  26c  : 

tees,    1  i ,"1    bull les,    I  I6i   :    hand-rail 

,       ■  ed  for  at   the 

■  r    l«o 
to    i    ft  .   Inclusive,   60c  :   less   than    1  ft.,  $1.6 

;    ft. 

<  „-i-ir..ii   Pipe      '■    i,  ,  I laced  foi 

i        that 

,       ,  , 

'■' 

to  12  In..  $24:  16  In 
,  4   In.,  121:  6  In.  e  10 

■     000  lb 

, , ,   .-,ii    market 

I'lr.l. 


Nos. 

10  and  11 

Carload  lots 
Black 

1.65 

1.65 

Pittsburgh   Small  lots 
Galv.               Black 
2.00                   2.25 
2.10                   2.30 
2.10                   2.35 
2.25                   2.45 
2.40                   2.55 
2.55                   2.60 
2.70                   2.65 
2.75                   2.70 
3.00                   2.75 
3.30                   3.15 

Chicago 

Galv. 

2.80 

2.90 

13    and    14 

15   and   16 

17    to    21 

22    and    24.  .  .  . 
25  and  26 

1.70 

1.75 

1.80 

1.85 

1.90 

1.96 

2.90 
3.00 
3.15 
3.30 
3.45 
3.60 

2.00 

30     

2.10 

Frciuht  Kates — The  freight  rates  on  finished-steel  products 
from  the  Pittsburgh  District,  including  plates,  structural 
shapes,  merchant  steel  and  iron  bars,  pipe  fittings,  plain  and 
galvanized  wire,  nails,  rivets,  spikes  and  bolts  (in  kegs) 
black  sheets  (except  planished),  chain,  etc.,  are  as  follows,  ii 
cents  per  100  lb.:  Albany,  16;  Buffalo,  11;  Boston,  IS:  Bilti 
more.  14%;  Canandaigua,  13%;  Cleveland,  10:  Columbus.  12 
Cincinnati,  15;  Chicago.  IS;  Denver,  Colo.,  85%;  Harrisburg 
141/-;  Louisville,  IS;  New  York,  16;  Norfolk,  20;  Philadelphia 
15;  Rochester,  11%;  Richmond,  20;  Scranton,  15;  St.  Louis, 
Washington,  14%. 

Switch  Points — The  following  prices  are  named  f.o.b.  mill 
for  switch  points  in  lots  of  ten  or  more  pairs:  for  60-lh  rail 
10-ft.  points,  $16.25;  15-ft.  points.  $17.50:  for  70-ll>.  rail.  10-ft 
points.  $18;  15-ft.  points.  $25:  for  SO-lh.  rail.  10-ft.  pointl 
$25.50;  15-ft.  points.  $27.75;  for  90-lb.  rail.  $33.50.  All  of  th 
above  are  furnished  with  three  rods,  except  the  10-ft.  point 
for   60-    or    70-lb.    rail,    which    have    only    two. 

Old  Material — The  market  is  exceedingly  dull,  and  ther 
has  been  very  little  business  transacted.  In  the  New  Yor 
territory,  all  of  the  quotations  are  levels,  most  of  them  belni 
50c  a  ton  below  last  month.  No  1  machinery  cast  is  fully  $ 
per  ton  less  than  the  prices  then  quoted.  The  prices  give; 
leiow   are   more  or  less  nominal   because  then-  Is  not  enoug! 

I ;s    actually     taken.       Quotations     per    gross    ton,     f.o.l 

New     York,     are    as     follows; 


Heavy-melting  steel   scrap $s  25  to  $x,7 

Pipes    and    lines     X  25  to     S.7 

No    i    railroad   wrought    io.iio  to  io.b 

sto\e    plate  .  .  .  .       7.50  to    x.d 

Malli    iM,       cast         7,25  to     7.7 

No    i    machinery  cast 10.50  to  11.0 

No    1    yard    wrought    long 8.50  to    9J 

Wrought    1  in -     ,r'.r.o  to    o.r 

in  Chicago  there  has  been  ;i  very  fair  demand,  but  mot 
or  less  spasmodic.  One  week  there  would  be  considers™ 
buying;  the  next  w,.  1  practically  none  at  all  Prices,  how 
ever,  ar<    higher  or   uncnani  ad     ■ last    month,  as   follow 


w 


1 1,  a  '  y-meltlng  ste.-i  scrap  ...   $ 


Per  cross  tc 
,  ■    ,.      ll 


Per  net   toi 


to 

» 

■' 

in  26  lo 

III 

6.76  to 

1 

8  nil  to 

>> 

'i    16  to 

'• 

No    1    railroad    wrought 

1    w  rough!    

v..    1    c  .1    scrap    

fiu>  

Ii  ,  bit 
Railroad    1 1   lb  1 1  

in    Pltti  hm  ■  h    the    in  1 1  1  •  1  i  1    dull,    but    prices    sho\i     im 
,     ,         pi  have    been    nam 

In  ,  n    1 1   ii,".  ■  1    Ii       I  In   n    •  ol I 

nnd    ,     '  timings  Quota  1  Ions    pei    gro 

lo  ■• 

(1  "  nil  to  $12 

12.75  to    a 

I  I    Ml    to       II 

.  lid   .   ,,  II. 25  to     II 

M  ichlni    shop    1 Ingi  7  10  to      7 

11.  ,i,i.  1 1. no  to    ti 
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Steel  Shapes — Prices  have  declined  and  small  lots  of  struc- 
tural-steel shapes  are  about  $2  a  ton  cheaper  than  a  month 
aero.  For  small  lots  from  warehouse  in  New  York  quota- 
tions are  as   follows: 

Cents 
Refined    iron.  Per  lb. 

1    to    1%    in.,    round    and    square 1.80 

1'.    to    4    in.    x    %    to    1    in 1.80 

1  %   to  4  in.  x   'A    to    ft    in 2.00 

Norway    bars     3.20 

Burdens   bar   iron    3.15 

Soft   steel: 

%    to   3    in.,   round    and    square 1.80 

1  to  6  in.  x  %   to  1  in ISO 

1  to  6  in.  x   Vt   and    ft   in 1.95 

Rods — %    and    H    in 1.90 

Bands — 1%    to   6xft    in.    to   No.    S 2.10 

Beams  and  channels — 3   to   15  in 1.85 

Angles: 

3  in.  x    Vi   in.  and   larger 1.85 

3   in.  x    ft    in.  and    %    in 2.30 

1%    to    2%    in.    x    Vs    in 2.05 

1  '/>   to  2%    in.  x    ft    in.  and   thicker 1.95 

1   to  lVt   in.  x   ft   in 2.05 

1   to  lYt    in.   x    %    in 2.10 

Bees: 

1  %    to  2  Ms   x   Vi   in 2.00 

1  Mi    to  2%   x    ,3e    in 2.10 

3  in.  and  larger 1  90 

Spiral  Riveted  Pipe — Prices  are  without  change.  The  fol- 
lowing quotations  are  f.o.b.  factory,  freight  equalized  with 
Ni !W  York,  being  figured  at  a  discount  of  50,  10  and  10% 
from  list.  These  are  for  orders  amounting  to  approximately 
$250.     For  large  orders,  prices  are  cheaper  by  12Mi   to  20%. 

Net  price   per   100  ft. 
With   bolted  joints   complete 


Thickness 
Birmingham 

' 

N 

Galvan- 

wire gage 

Phi  in 

Asphalted 

ized 

18 

$19.76 

$21.48 

$30.74 

18 

23.40 

23.70 

37.14 

16 

33.05 

35.76 

49.73 

16 

37.58 

40.76 

56.82 

16 

43.17 

46.80 

65.00 

16 

50.06 

50.10 

74.22 

14 

66.42 

71.08 

96.16 

14 

71.20 

76.57 

102.24 

14 

83.75 

89.15 

118.30 

14 

89.67 

96.55 

127.98 

14 

99.14 

105.51 

138.85 

14 

108.05 

114.S9 

151.92 

14 

117.53 

124.82 

166.58 

12 

167.43 

175.95 

226.44 

12 

183.79 

193.30 

248.39 

12 

200.48 

21U    fit 

269.21 

12 

219.92 

231.07 

293.99 

10 

280.20 

292.41 

370.78 

10 

301.32 



395.37 

10 

324. SI 

399.15 

430.64 

Made  in  both  lighter  and  heavier  gages  at  corresponding 
ilui .  .    nces   in    price. 

Piling  Sheet  Steel — Some  very  good  orders  have  been 
)laced,  hut  the  volume  of  business  in  this  line  is  only  an 
ncident   in   the   trade.     The  price  is  firm  at  1.60c,   Pittsburgh. 

Coke — Furnace  interests  show  no  anxiety  to  renew  con- 
tracts and  it  is  evident  that  production  will  be  still  further 
mrtailed.      For   prompt   shipments    of   furnace   coke   $1.85 <ii  1.90 

quoted,    hut     for    contracts    $2     is    demanded.       For     72-hr. 

Itandard   foundry  coke   the   price   is  lower  at   $2.40<ri)2.50.   The 

iroduction  shows  a   decreased   output  in   the   upper  and   lower 

llsville    region    of    335.000    tons    weekly    compared    with 

.•.o, nun   ions  a  month  ago. 

<  luil n — Prices  are  steady  and  without  change,  :is  follows. 
rhi-K.-  prices  are  per  100  lb.,    f.o.b,   Plttsburi  h 

VG     and     ,"„     in ...  . 
t;U     and      1,\      in  ...  . 

-,    and  In 

In 

I"      M,      in 


', 


$7.50 


8 .  oo 
8. 90 

2.  SO 
2.70 
2.60 


EXTRAS   To    ABOVE    LIST    PER    100    POUNDS 
For  BB  Pot  BBB 

$2.00 


vV.  -in     and    ',  -in $1.60 

X  -in.    and    larger 1.26 


1    7.. 


Rivets  I'rlces  are  wlthoul  chnnge,  and  for  button-head 
tructurai  rivets,  1.70c,  Pittsburgh,  is  asked;  for  cone  head 
oiler    rivets.    i.7.vni  sui        1  ■!...■  ictural    rivet 

,3(le      mill      1, oiler      II..   i  .Hi  Th.      ■       pro.  m       per      pouil.l 

11, 1.    I'n  t   burgh 
Wire— Business  shows    no    Improvement      1  fol- 

IMhIii    win-,   :•  1  luted    barbed    wire     ..    jobbers, 

»  carload  lots,  $1.5 5;  i alters,     n  cai I    i-1  U 

Bleed    bnrlv  .1    «  Ire, 

Thi'si-    quotation      an      pel     1  DO    11.  .     f.o.b      Plttsl tn 

in.  ,. so    vlre   Is  $1.68.   painted   barbed    wire,   $  1  7s.   and 

.  .1    bnrbed    wire,    $2  10 
Viiu     Prices  are  mori    01    li        nominal,  due  to  thi 
f  business.  To  retailers,   In    li        than    carload    lo(       the   price 
■  i  ,  ,  1 ,.,    ....  Ire  no  lis,  1  re  $1.70      In  Ni 

IliP:    1 1  .,, ■       "  ■.    .Mid     'Ni     ni 1    "  ■  ■  1 

Ire  nails  are  $1  98      All  of  tl 

hi  lb. 


REINFORCING    MATERIA! 

Bars,  Concrete  Reinforcing — Business  is  very  quiet  and 
prices  are  again  lower.  Some  foreign  bars  have  been  shipped 
to  American  markets,  but  these  came  from  the  vessel  in  such 
poor  shape,  twisted  and  rusty,  that  there  was  little  fear  of 
sharp  competition.      Quotations  are  as  follows: 

1 Centr  per  pound ■ ^ 

Delivered 
from 
Mill  shipments      Warehouse  warehouse 

Size  Pittsburgh         Pittsburgh         New  York 

?i-in.    and    larger 1.15  1.65  2.25 

%->n 1.20  1.65  2.30 

%-m 1.35  1.95  2.30 

%-in 1.45  2.05  2.45 

H-m 1.75  2.30  2.75 

Triangle  Mesh — Business  is  not  especially  active.  Quota- 
tions are   without    change   as   follows: 

PRICE  PER  100  SQ.FT. 

, riain  material *  , galvanized * 

Less  than  Less  than 

Cross  sec.                                car  lots  car  lots 

Style        area  per        Carload        and  over  Carload  and  over 

No.          ft.  width               lots          10,000  sq.ft.  lots  10.000  sq.ft. 

*4               0.102               $1.00               $1.23  $1.12  $1.34 

5  0.077                 H    SO                 0.97  0.89  1.00 

6  0.05S                 0.63                 0.77  0.71  0.84 
*7               0.041                 0.49                 0.6O  0.55  0.66 

*23  0.170  1.69  2.05  1.88  2.24 

24  0.142  1.46  1.77  1.62  1.93 

25  0.124  1.29  1.57  1.43  1.71 
*26  0.110  1.17  1.42  1.30  1.55 
*27  0.0S5  0.96  1.17  1.07  1.28 

28  0.066  0.S0  0.97  0.S9  1.06 

29  0.049  11   .;.;  o.m,  0.73  0.S7 

31  0.261  2.49  3.02  2.76  3.29 

32  0.225  2.16  2.62  2.40  2.86 

33  0.196  1.93  2.34  2.14  2.55 

34  0.146  1.4S  1.S0  1.64  1.96 

35  0.109  1.117  1.42  1    30  1.55 

36  0.075  0.S7  1.05  0.97  1    15 
38  0.380  3.55  4.30  3.93  4.68 

♦39  0.325  3.05  3.70  3.38  4.03 

40  0.2S3  2.68  3.25  2.97  3.54 

41  0.20S  2.05  2.48  2.27  2    70 

42  0.151  1.55  1.88  1.72  2.05 
'43  0.101  1.10  1.34  1.23  1.46 

'This  material  is  made  in  regular  widths  of  18,  22.  26.  30, 
34.  42.  46.  50,  54  and  5S  in.  Standard  lengths  in  rolls  are 
150,   250,    300   and   600   ft. 

OILS    AND   PAINTS 

Petroleum  Products — Prices  for  crude  oil  at  the  wells 
have  declined  rapidly,  and  for  some  products  prices  are 
fully  20',;  lower  than  a  month  ago.  This  applies  not  only 
to  the  Pennsylvania  field,  but  in  other  parts  of  the  country 
as  well.  There  is  a  haste  to  get  oil  to  the  refineries.  In  the 
South  the  price  of  gasoline  has  dropped,  but  it  had  little  or 
no  effect  in  New  York.  For  Pennsylvania  second  sand  and 
Tiona,  $2.10  per  bbl.  is  quoted.  This  compares  with  I  he  high 
price  of  $2.50  a  month  ago.  Mercer  black  Newcastle  and 
Corning  are  $1.60;  Kansas  and  Oklahoma  can  be  had  at  SOc. 
compared  with  $1  last  month.  California  oils  show  no  1 
as  yet,  Coalinga  being  quoted  at  65c.  for  the  light  and  85c. 
for  the  heavy:  Los  Angeles,  at  $1  for  the  light  and  70c.  for 
the  heavy. 

No  change  has  been  made  in  the  price  of  refined  products 
in  New  York,  auto  naphtha  being  quoted  at  20c,  but  to 
garages  in  steel  barrels  nt  16c.  Kerosene  from  tank-wagon 
delivery  is  9c.  per  gal.  tn  New  York. 

I.iiiseeil  Oil — Prices  remain  firm,  due  not  so  much  to  I  he 
demand,  which  is  light,  but  to  the  small  supply.  II  is  too 
early  to  give  any  estimate  of  the  flaxseed  crop  and  so  future 
business  Is  problematical.  The  price  of  flaxseed  is  around 
$1.53  ill  Duluth.  For  linseed  oil.  city  raw  is  quoted  at  > 
to  66c.  per  gal.;  out-of-town  raw,  63  to  64c;  and  boiled  oil 
is  held   at    the   usual  advance   of   1c.    per  gal.   oyer   raw. 

Spirits    TiirnpentiiK The     market    has    dropped     hack     into 

the  old  rut,  and  spirits  in  New  York  are  quoted  al  I7e.  with 
verj  little  business,  in  Savannah,  prices  me  also  easier  and 
turpentine   can    be   had   a1     I "  '    0 

t'lirholliieiim — This  preservative  is  sold  in  lots  of  one  or 
more  barrels  at  80c.  per  gal.,  f.o.b.  New  York.  In  half  bar- 
rels of  25  and  31  gal.,  the  price  is  86c.  per  gal.,  f.o.b  New 
York. 

MET  M«S 
Copper     Business    has    been    exceedingly    quiet    all    of    the 
month      Prlcei    held    falrlj    firm   until   the  last   week   In   April. 
when  there  was  .1  decline  of  about  b  quarter  of  a  cent  In  elec- 
trolytic     The  demand  bj  isumers,  while  not  large, 
was    BUfflclent     to    Bteady    quotations.      Domestic    consumers 
bought   onlj    sparingly.     Makers  of  finished   products  report  a 
fair   business   In    wire   and    tubes,    but    verj    little   Inquiry    for 
i"i  ..He  1   in:,   bed  forms.     Tt  is  noticeable  thai  some  of 
those    who   have   been    most    optimistic   on   business   for   years 
.   not*  becoming  much  discouraged  over  the  outlooh     The 
'  epoi  t    ..1    1  he    '  !opp                      1  b"    Association,    as    of    Vpr.    1. 

■  how  ed     in    eased   1 In   domestic 

delh  ei  lea  compai  ed   with   the  1  01  respo  1  n   last    »  eai 

m    1  he   .  n. 1   a  ts  on   hand    n  n> 

pa  '  ed   with   78, 1 lb    a   mont  h    igo    and    10  I, ,000   11. 

In    Hi.  ,  1    that 

111  one  w  in,  ii  w  ere  not  Included 

in    these   Btatistici  ire   lower,    elect  rob  1  Ic 

Lead     The   downward   movement    w  \pi 

:'n.   n  hen   1  he    \  mei  lean  Smeltln 

quota!  Ion    to    8  BOi       Ni  w     \  ■•<  It        Pre>  louslj      -  all  a    had 

li     it  8.76  t         ".       \ew    Y..ik,   and   9  BS]  ■    to  8  66    St     I 

rii.    •    low    quota  1  Ion     ha  1  e   not    been   touchi  .1   befoi  e   In 

II  is  evident   that    tl  Idei  able  o\  •  1  pi  od 

I II  lead 
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Tin — Prices  of  tin  broke  sharply  Apr.  20  and  the  two  fol- 
lowing davs.  the  lowest  level  reached  being-  35.50c  for  Straits 
tin  in  five-ton  lots.  New  York.  Stocks  are  large  and  ship- 
ments from  the  Straits  show  an  increase,  compared  with  the 
same  month  last  year,  and  at  the  same  time  consumption  is 
smaller. 

spelter — Prices  of  spelter  have  again  weakened  and  sales 
of  large  lots  in  New  York  have  been  made  at  5.05  to  5.15c;  in 
St.  LoLis  at  4.90  to  5c.  This  low  quotation  has  not  been  made 
for    spelter    in    a    number    of    years. 

Aluminum — Prices  are  steady,  No.  1  ingot  selling  at  18  to 
19c.  per  pound. 

Copper  Sheets — The  price  is  without  change  at  20c.  per 
pound  base. 

Brass  Tubes — A  cut  of  3c.  a  pound  in  the  price  of  ''rass 
tubes  brought  the  price  down  to  16c,  a  quotation  which  has 
not  been  equaled  in  fifteen  or  twenty  years.  This  is  because 
of  a  fight  among  manufacturers  and  bids  fair  to  continue  for 
some  time. 

Copper  Wire — The  base  price  is  unchanged  at  15%  to 
16%c. 

Miscellaneous  Metals — Prices  are  less  steady  and  there 
has  been  a  serious  cut  in  the  quotation  for  brass  tubes.  Prices 
are  as  follows:  Per  lb 

Bismuth    52.25 

Brass  tubes,  iron-pipe  sizes: 

%-in-    •_•-. }l 


.24% 
.08% 
.25% 


Brass  rods 

Solder,    half   and    naif    guaranteed    

Zinc  sheets   

Manganese    bronze    •  .  ds    

r  sheets,  base   .t'J% 

Old   Metals     The  market  is  less  active  and  most  quotations 
are  lower.      Dealers'   buying  prices,  New   York,   are  as  follows: 

Cents 

heavy    and    crucible    i?'?!- 

.       and    wire     if'o? 

Copper,    light    and    bottoms     «'■>- 

Brass,   heavy    


Brass,    light 


7.00 


in  tinr>.      iimn      1  1    9  C 

Heavj     machine   composition    n'-c 

ition   turnings    »-J* 

Lead,    heavy     ;>•*" 

Lead,    tea     ;-±|! 

Zinc   scrap    d'° 

CI,  \V  PRODUCTS 
Sevier    Pipe — Business    has    not    come    up    to    expectations. 
Discounts  are  repeated  from  last  month  as  follows:  3  to  24-in.. 
30-in„     62%;     30     to     36-in.     57%.       At     these    dis- 
l    Eooi    in  New   York  are  as  follows: 

SEWER   PIPE,    r'ER    FOCT 

Delivered 
Size  N.    Y. 

2n    ill $0,675 

22    m 0.90 

22    in 0.90 


I  >elivered 
N.    Y. 

3  In 10.075 

4  in "075 

...      0.12 


24  in 0.975 

27  in 0.171 

30  In 2.10 

33  in 2.70 

36  in       3.00 


6   in 0.12 

X    in 0 

Hi    in 0.24 

12    in 0  30 

15  in ' 

iin.     Llnlnga  Business   is   quiet.      The   .i mi    

Ilscounts  the 
net   pi  follows: 


Weight     Price 

in  lb       pi  -  ii 

4%x8%-ln 14        $0,102 

4%xl3 

7      x    7      -in....       15 

HVixftVi  0.13 

8«X13 

iioii.,u    i  ii.      Prlci 


Weigh! 

In  ID.      per  ft. 


■    a  in 48 

13xl8-ln 57 

76 


$0.26 
0  "  16 

0.3  7  7 


I  ■',     u     folio? 


per   block 


wall  tile 

,,  |2 
i.  ir, 


Slzi 


in' i 


ii. in. 

■ 


1 1  ,,,.. 

Ml-l    I    I    I     \  \l    HI    - 

I    |  I.  .  - 

. .  i    ii.     r  ..  i. 

•■  .     I*    Hold 

I   I  I   lol       -I     ■ 


Exploders,  per  hundred,  are  sold  at  the  following  prices: 
4  ft..  $3.60;  6  ft.,  $4.10;  8  ft..  $4.60;  10  ft.,  $5.10;  12  ft.,  $5.60; 
16  ft.,  $6.60;  20  ft.,  $7.50;  25  ft.,  $9.40;  30  ft.,  $12;  36  ft., 
$14.60. 

Caps  in  lots  of  10.000  are  $7@8  per  thousand. 

Blasting  machines  for  10  holes  are  $12;  25  holes,  $20;  50 
holes,    $40;    100   holes,   $60. 

Chain  Belting — Prices  continue  unchanged.  Quotations 
are  as  follows:  From  3  hp.  to  10  hp..  30-in.  centers  complete 
with  two  sprockets,  $7@8  per  horsepower.  From  10  hp.  to  25 
hp.,  36-in.  centers  complete,  $5@6  per  horsepower.  For  25 
hp.  to  100  hp.,  56-i:  .  centers  complete.  $4S)5  per  horsepower 
From  100  hp.  to  500  hp.,  72-in.  centers  complete,  $3<&4  per 
horsepower. 

Telegraph  Wire — The  demand  for  telegraph  wire  has  been 
fair.  For  lots  of  fair  size,  the  wire  measured  in  Birming- 
ham wire  gage,  prices  are  as  follows:  "Extra  Best,"  Nos 
6  to  9,  4%c;  Nos.  10  and  11,  4y-.c;  No.  12,  4%c;  No.  14,  5y8c: 
"Best  Best"  Nos.  6  to  9.  3y2c;  Nos.  10  and  11,  3%c;  No.  12, 
3y2c;  No.  14,  4c  Actual  freight  is  allowed  from  Trenton, 
N.   J.,   where    it  does   not  exceed   25c   per   100    lb. 

Lighterage  Limits — The  free  delivery  or  "Lighterage 
Limits"  in  New  York  City  are  as  follows:  In  Manhattan, 
from  a  point  opposite  the  Fort  Lee  ferrv,  south  along  the 
Hudson  River  around  the  Battery  and  north  along  the  East 
ind  Harlem  Rivers  to  the  Jerome  Ave.  Bridge  at  155th  St. 
tn  New  Jersey,  south  from  Fort  Lee  ferry  to  Bayonne  City, 
■joints  on  the  north  and  east  shores  at  Staten  Island,  between 
Bridge  Creek  (Arlington)  and  Clifton,  both  inclusive,  and 
Including  Elm  Park.  Erastina  and  Shooters  Island.  In  Brook- 
lyn, from  69th  St.,  Bay  Ridge,  north  to  Pot  Cove,  Astoria, 
Long   Island   City. 

Asbestos — Asbestos  building  fe't  and  sheathing  in  less 
than  ton  lots  is  3%e.  per  lb.  for  the  light,  weighing  from  6 
to  30  lb.  per  100  sq.ft.:  4c  per  lb.  is  charged  for  the  heavy, 
weighing  from   45  to  56  lb.  per  sq.ft. 

Millboard  is  made  in  standard  sheets,  40x40  in.,  and  41xJ0 
from  2  to  27  lb.  per  sheet.  The  net  price  in  100-lb.  lots  is  5c 
per  lb. 

Asbestos  wood,  used  for  fireproofing,  ventilators  and  smoke 
jacks,  comes  in  sheets,  36x4S  in..  42x4S  in.  and  42x96  in.  The 
prices  per  sheet,  f.o.b.  factory,  in  New  England,  are  as  follows: 


Thickne 

%-in,  .  . 

is -in.  .  . 

i/4-in.  .  . 

A -in.  . , 

%-in.  .. 

A-in.  .  . 

%-in.  . 

ft -in.  .. 


tt'eight. 
pounds 

1 
1% 

2% 

3 

3% 

4 
4% 


Thickness 


$0.08 
0.12 
0.16 
0.20 
0.2S 
0.28 
ii  32 
0.36 


'eight, 

ounds 

Price 

5 

$0.40 

6 

0.44 

7 

0.48 

8 

ll  :,2 

10 

0  56 

12 

0  6  4 

16 

0.72 

16 

O.SO 

sells    at    15c,    per    sq.ft. 


Rubber — The  prospect  of  sharp  competition  among  manu- 
facturers of  automobile  tires  in  the  United  States  has  had 
no  effect  on  the  crude-rubber  market,  and  prices  are  prac- 
tically unchanged  from  last  month.  Up-River  Para,  fine,  is 
quoted  at  74(fi176c;  Up-River  Para,  coarse,  ai  I6<g  18c.  CauchO 
ball  is  46  @  48c.  African  rubbers  arc  without  change  at 
47@50c  for  both  red  and  black  Congo.  Scrap  rubber  is  dull 
and  buying  prices  are  as  follows:  Automobile  tires,  4%@5c; 
bicycle  tires,  2%@3c;  air-brake  hose,  2%@3c;  inner  tubes! 
L6@17c 

Railway  Ties — The  delay  of  the  derision  relative  to  the 
rate  increase  will  postpone  any  large  buying  by  the  ralli 
roads  until  after  .Inly  I.  Orders  have  been  given  on  the  prin- 
cipal Eastern  lines  |<>  curtail  exprii-lit  ur.s  to  the  low  rst  pos- 
sible   point,    : this    will    be    done    even    if    the    rate    declslot 

is    favorable.       It     is    not    at    all     likely    that    there    will 

buying    this   year      Quotations  are   more  or  less   nominal 
as   follows:     7x9x8%    in.,  82c;   6x9   In.  x   s   ft..   78c;   6x8   In.   X 
ft.,    r2c.      These  are  for   yellow   pine    ties,    f.o.b.    New   York. 


Ing  scheme  instituted  by  the   Ford    Motoi    Co.,   there  has  sine 
been    a    decided    tendency   among    Hie    ofllclals   of    big   corpor 

aiiims     to     i similar,     tl gh     less     expensive,     enter 

prises  among   their  employees,      Vi    e    result    the  advocati 
building    and    Loan    associations   are    pushing   their   ideas 
much   sue.  ess.     There   is  nothing  new    In   the  building  and   Ion' 
cheme;    whole    Bectlons    In    the    North   west,    notably   St.    I'au 
neapolis,    were    lai  gelj    bull!    up    by    the   buildlni 

ocii us.   but   such  enterprises,  organized  exclusl 

i       thi    employees   of  single   cornorations,   under   the   pal 

corporal I      tl Belvi    .    is    a    decldefl 

new    i.  Ind    ol       irork. 

.iin  ,,r  this  Kind   ,,f  enterprise   Is  that    undertake 

roi      ' pi   t    bj     the    Amoskeag    Textile    Mills,    i 

i ii    here    thi    Initiative   Is   entlrelj 

thi     pari    ol    i i i \H   heads  of   families   «  ho  hav 

been   employed    In    the    mill      Ion ugh    to    uirin.it i  n 

nency  an     riven    i  lot  nnd    idvnnoed  mil  to  build 

■ ni      i    n '    i    mortgagi 

the   property    nnd   n    Bocond    mortgage   on    the   other    half,    " 

i  Id    down    "id*     lolls  i     cai  h        \  I 

i  'ib    ini  v iits    are    act  ujfl 

d     I  I"    l  ■•  lb 'd.     and     at     t  hO     Bn 

Iven,   with   1  ho    restrict  Ion.    I 

.    ■        thnl     the    prop  i       bi       old       ;  n  I     

nei    ■■!    his   i  ■•Hue  ai    1 1  "in    i  he   communll 

Two  othei 

i  ,  |  i    ,  ,  ....  in  N 

|l                  lelephoie        mployi'i         ire     eon| 
|  ' i     Llfi     !■■    'i <"o.  hi 

led    II  '!■■!     fot     I 

foi    ii..'  '  lufl  el iv  hi.' 

|| 

:..,ll    I  '".    alSO    h  in 
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*■  Denotes    work    advertised    in    ENGINEERING    NEWS. 

+   Denotes     contract     awarded.        The     names     of     bidders    awarded     contracts 


ire    set     in     CAPITALS. 


Ill   li.i)!M.     OI'TLOOK     LESS    SATISFACTORY 

Preliminary  estimates  relative  to  the  building  situation 
in  the  country  are  possible  through  returns  furnished  by 
tin  various  building  departments  in  the  Eastern  and  South- 
ern states.  In  15  Eastern  cities  having  a  population  of 
8.917,536,  there  were  plans  filed  during  April  for  buildings 
estimated  to  cost  $23,941,455.  This  is  a  decrease  of  more 
than  $3. 000. 000  or  14%  compared  with  last  year.  During  the 
fiist  four  months  of  1914  the  falling  off  was  even  greater, 
aggregating   $15,000,000    or    16%%. 

In  six  Southern  cities  having  a  population  of  1,307,694, 
there  was  an  increase  of  JS7.000  or  3r;  compared  with  the 
corresponding  month  last  year.  For  the  first  four  months 
the  increase  was  2c;.  The  estimated  cost  of  contemplated 
buildings   from   plans   filed   is  as   follows: 

Eastern 

First  Four  Months  of  Year 

1914  1913 

Albany,  N.  Y  $1,1511,595  $480,100  $2,554,210  $1,303,985 

Bride,  port,  Conn 233. S44  317.132  1.2ml, ssu ..:_". 

Buffalo.  N    Y.  l.l'sil.llllll  1,0.17,000  2.S71.0CK1  3,010,743 

Elizabeth.  N.  J 103.774  170,356 

Hoboken,  N    J 105,273  8.700  359,122  73,442 

Jersey  City.  X    ,F 202.171  560,570  1,152,716  2.200,702 

Newark.  X    .1  754,142  1,842.27s  2.676.520  "i,.'.s 4. 51 4 

X.u    Haven,  Conn 249,485  403,135  1,230,939  1,4112. '."Id 

■aw  York.  X    Y 

Manhattan...  4,371,000  6,455,170  15,817.490  26,310.2S5 

Bronx.      ..  1,705.975  2,750.425  5,946,130  9,895,191 

Brooklyn 4,890,150  3.399,046  13,849,400  11,086,916 

O.ieens...                  .  ....  2,2011,625  1.525.697  0.11112.502  6,051,838 

Iphia.  Penn 3.075,-105  3.727,0X5  1 1.207.S25  12.1120,090 

eh,  Penn 1,158, 225  1,057.762  5.298,146  2,929.228 

Son  i.-.ield.  Mass..  450,460  608,000 

H.-a  li  is,  Penn 87. .'Oil  117,375 

■pchPStcr,  N.  Y        1,156.109  1.222.773  2.658,416  2.863.869 

Worcester,  Mass      451.522  493.059  1.393,006  1,303.595 

Totals  $23,941,455     $27,236,572     $74,198,073     $89,011,587 


He 


A.I 


ir 


16}  ro 


Southern 


Ga 


.  Ky 

Memphis,  Tenn 

New  I  Irleans,    [.a 

Uchmond,  Va. 

i  -li,  D.  C. 

Totals 

Increase 


$629,844 

451.820 
120,080 
218,350 
557.131 
851,309 


8127,185 
510,690 
285,929 
257,301 
397,822 
1,162,332 


$1,847,844 

I. 580.1 85 

1,127,225 

.857.8(11 

1.557.250 

3,651,088 


SI, 681. 311 

1,552.27(1 

1,378,969 
1. 136, 350 
1,408,862 


$3,128,534       $3,011,259       10,92    B96     $10,720,188 

-". 

It  A  1 1.  W   IIS 

Pennsylvania — Pennsylvania       It. It. — Surveys      have 
i  .1    by    this    company    for    the    construction    of    a 

road    from   Grampian,    Penn.,  to    Dubois,    Penn.,    a 12 

A     C.    Shand,    Philadelphia,    Penn.,    is    Ch.    Engr. 

+Maryland — Westminster    &     Gettysburg    Ky.   -A    contract 
construction    of    an    S3-mlle    railroad    from    Brentwood, 
M.i  .    to   Gettysburg,    Penn.,    hai     beei  rded    by    this    com 

|..iiiv    to    the    COLUMBIA    CONSTRUCTION    CO.,    Wash. 

«c»i    Virginia      win.  II  Ry.-    This   company    has 

been    incorporated    t<>    construcl    and    operate   a    railroad    from 
Short  Creek.   W.   Va.   to  W  ■     t  AIi  an.,  about   20   miles. 

The   incorporatoi      are:      II.    I.     Rosenbloom,   Schmulbach    P.ldg.. 
Wheeling;    I:.    T.    Manning,    M.    10.    McGrail,    George    A.    I 
an. I    R.  J.  Smith. 

(Georgia      Wnycross    S     Western    Ry.      Plai  con- 

sidered   l>\     this    eompam     for    the    extensioi 

Ifllltown,    Ga.,    t..    Pelham.    da.,    aboul     65    miles.       E.    T.    Kini;. 
w  .     v r o         i  ; .       i      1 1  su p t , 

+  MIsnIhn'i>i>I      Illinois      Central       i:  I  has 

RU  nrd.    :  t   to   M.    J.    IHiAi'H   . 

■     the    Hi i    Hi.'     Va  /.....    .S     Mississippi     \ 

from    Yarborough,    Ml  II   and   Swan    Lake,   .Miss 

i> ■»».•.■      Nashville,    i 

pro i in       Mn.  ..  .    in 

Tenn         Hunter     McDonald,     Nashville,     Tenn.,     is     Ch. 

I.  inn  ».<.■('      South,  in    II 

ro         ! 

..   T.  nn        ''     II.  i  .".i  n,    w    i    bin     Ion,    I  ■     ■  '      i      Ch 

Krnliiek;       I     in  Innntl,     l.i.  I  t.R 

he.    II       eom|llelei|       I 

from     Kalmoutb,    I<>  ,    to    Newport,     K) 
Ohio     Ohio    s     Pennsylvania     Hj       Thli     company    plans    to 

■l     a     Hi.        t neel      tii.       "S  ,,,,,.:    ->..-•.  t ,     Sheet     A      T.ll.e 

I..,-.  ellsvlPl 

I'.,  ni  I,        |H    Pi  nil    I)  I 

Illinois      I. a    Salle    Termlniil     I! 

..■■     ol 

...  i : .  . . i \  in...  IM  . 

Ill        .1      l:      M .  '  •  .  1 1 1 .  8       .  ' Mn 

Ites.    mo I     Robert     Baldwin     .       I  • !l    li     i         Noted     \i" 

I.. 


Arkansas — Olathe   &    Southwestern    Ry.    Co. — Plans   are   be 
ing    considered    by    this    company    for    the    construction    of 
line     from    Kansas    City,    Kan.,    to    Arkansas    City,    Ark. 


Powell  is  interested. 


G. 


Texas — Missouri,  Kansas  &  Texas  Rv. — Preliminary  steps 
are  being  taken  by  this  company  for  the  extension  of  its  line 
from  Colmesneil.  Tex.,  to  Beaumont  and  Waco,  Tex.,  to  con- 
nect with  the  main  line.  G.  A.  Webb,  Austin.  Tex.,  is  Gen. 
Mgr. 

Itah — Southwestern  Pacific  Ry. — This  company  has  been 
organized  to  construct  a  railroad  from  Salt  Lake 'City,  Utah. 
to  San   Diego,  Calif.      D.    C.   Collier,  San    Diego,   Calif.,   is  Pres. 

California — Southwestern  Pacific  Ry. — See  item  under 
Utah. 

California  —  Northwestern  Pacific  Rv. — The  State  Railroad 
Commission  has  granted  permission  to  this  company  to  is- 
sue   about    $5, ,000    in    bonds    for    the    purpose    of    extending 

its  lines  to  Eureka  and  Humboldt,  Calif.,  and  into  the  lumber 
fields  in  the  northwestern  part  of  the  state  W.  C.  Edes,  San 
Francisco,  Calif.,  is  Ch.  Engr.     Noted  Apr.   9. 

Ontario — Temiskaming  &  Northern  Ontario  Ry. — Plans  are 
be>ng  prepared  by  this  company  for  the  extension  of  its  line 
from  Cochrane,  Ont.,  to  Port  Nelson  and  Hudson  Bay.  S.  B. 
Clement,    North    Bay,    Ont..    is    Ch.    Engr. 

Alberta — Canadian  Northern  Ry. — An  expenditure  of  $10,- 
9110.000  is  planned  by  this  company  for  the  extension  and 
improvement  of  its  lines  in  the  Province  of  Alberta.  H  H. 
Mel. e  i,i,   Winnipeg,  Man.,  is  Ch.  Engr.  and  Gen.  Mgr. 

Central  Canada  Ry.  —  Plans  ha\e  been  prepared  bv  this 
company  for  the  construction  of  a  railroad  from  Round 
Lake,  Alta.,  through  the  North  Hart  River  Yallev  to  Peace 
River  Crossing,  Alta.  J.  D.  MeArthur.  Winnipeg,  Man.,  is 
interested. 

ELECTRIC    HAII.W  \  \  S 

H.  J.  Chisholm  is  interested  in  the  con- 
railway    from    Rumford    to    Mexico. 

Lowell,  Mass. — The  Bay  State  Street  Rv.  Co.  is  preparing 
plans  for  double-tracking  its  line  from  Lowell  to  Lawrence. 
R.   S.  Goff,   Boston,   is    Vice-Pres.   and   Gen.    Mgr. 

Rensselaer,  N.  Y. — Tim  United  Traction  Co.  is  considering 
tr»  extension  of  its  lines  in  Rensselaer.  James  F.  Hamilton. 
Albany,    is   Gen.    Mgr. 

Grove  City,  Penn.-  Plans  have  been  prepared  bv  the 
Northwestern  Traction  Co  for  the  construction  of  a  trollej 
line   from   Grove   City    to   Slippery    Rock. 

Brunswick,  lid. —  Plans  are  being  considered  bv  the  Fred- 
erick &  Brunswick  Ry  Co.  for  the  construction  of  an  electric 
railway    from    Brunswick    to  Jefferson. 

Raleigh,  >'.  C. —  H.  H.  Can-  contemplates  the  extension  of 
the   street-car    line    on    West    South  St.    to   Boylan    Ave. 

Warsaw,  \.  C.-  The  Atlantic  &  Carolina  Rj  Co  has  beer 
incorporated  to  construct  and  operate  an  interurban  electric 
railway  from  Warsaw  to  Kcnansville.  about  10  miles  The 
Incorporators   are   A     R.    Turnbull   and   W.   .1     . tones,    x. 

Va.;     T.     A.     Hefty.     P.ou.l.n,     X      C. :     1.      A      P.easlev     ami      H       1' 

Williams,   Kenansville,    x     c 

Opellka,  11a. — W.  S.  Lounsbury,  Opellka,  is  interested  In 
tic  construction   of  an   electric  railway   from  Opellka    I 

burn.    Ala.,    abi  iilcs. 

Clarksvllle,  Tenn.— The  Clarksvllle  street  Rv.  Co.  contem- 
plates the  extension   of  Its  line   from   Clarksvllle   to   Dui 

Cave,    al '    three    miles.       P.    X.    Smith    is    I 

Covington,   Ky.— The   Council    has    granted    a    franchlc.     to 
the   Union   Light,   Heal   &    Power  Co    to  construct 
an    electric    railway    from    the    .astern    to    the    Western    citj 

Ol     West     Con  In 

Mount  Gllead,  >"•<•■     The  G  .Hon.  .Mount  Gllead  .v   Delaware 
plans  for   the  construcl 

ii    i  lei  i  nl.        II  to    M ii    .  Ulead   and    I  n 

Indianapolis,     lud.  red     by     the 

In. Mn                            on    .v    Terminal    Co  for    the    construction 

enston    to   Ms   line   on  Minnesota   SI       R     R 
Smith,   Indianapolis,   is   Pur     \    c 

Kewai III.     i  ts   are   being    made 

by    the    K    v  rd    l     Henry    interurban    Rj      Co 

■  ill  was     to 
ne. -I     Ki  Hebry,   aboul    35    miles. 

.  nti  res  ted.      Noted    \ 

Keokuk,   Iowa     The   Keokuk,    Nau &    Fori    Madison    ln- 

ents    for 
the    construction    ol    ....    electric    rallw  .\    (..   conned    Keokuk, 

■     and     I  lamillon.       US 
Port     Ma. lis. in.    Is    inter. 

4>Nvvada,  Iowa  V  contt  i  ims  been  awarded  to  J  OST- 
i  in.:    Slater,    Iowa,  an   electric   rail- 

to  Maxwell. 

+c, .in., ,1,11".    Knn.  \    ...nn  iwarded    to    the 

CKNTl    I  i'Ri  .  'Til  IN     CO.,      I.e. 'in. 

vi" .    for    ih.  ..    Interurban    electric    r 

.  .  to  Miami.  Okla.,  aboul    .':'   mii.s    Noted 
Vpr    9 


•276 


ENGINEERING     NEWS 


Vol.  ".  I,  No.  19 


Williston,  \.  D. — Plans  are  being  prepared  for  the  con- 
struction of  a  90-mile  electric-railway  loop  in  Williams 
County,   from   Williston. 

Kansas  City.  Mo. — J.  J.  Heim,  Kansas  City,  is  interested 
in  the  proposition  to  construct  an  electric  railway  from 
Kansas   City   through   Lawrence    to   Topeka. 

Kingston,  Mo. — The  Caldwell  County  &  Southern  Electric 
Ry.  Co.  has  secured  the  right-of-way  and  will  soon  start 
work  on  the  construction  of  its  proposed  electric  railway  to 
connect  Kingston  and  Hamilton,  about  10  miles.  S.  C.  Rogers, 
S.    C.   Rogers,   Kingston,    is   interested. 

Fort  Smith,  Ark. — The  Oil  Belt  Traction  Co.,  Oklahoma 
City.  Okla.,  has  applied  to  the  City  Council  for  a  franchise 
to  construct  and  operate  an  electric  railway  through  Fort 
Smith.  This  is  part  of  a  proposed  line  to  connect  Fort  Smith, 
Ark.  and  Shawnee,  Okla. 

San  Antonio,  Tex. — The  San  Antonio.  San  Jose  &  Medina 
Interurban  Ry.  Co.  has  been  incorporated  to  construct  and 
operate  an  electric  railway  from  San  Jose  to  Kirk,  about  15 
miles.      A.    D.   Powers,    San  Antonio,   is  Pies. 

Fort  Worth,  Tex. — Plans  are  being  prepared  for  the  con- 
struction of  an  electric  railway  from  Fort  Worth  to  the  site 
of   the   proposed   reservoir,   about   six   miles. 

Cushing.  Okla. — The  Cushing  Traction  Co.  is  making  pre- 
liminary arrangements  for  the  construction  of  an  electric 
railway  in  Cushing.  Frank  Brown,  Independence,  Kan.,  is 
Pres.   and    Henry   Askin,   Cushing,   Gen.    Mgr. 

Joiner.  Okla. — F.  B  McElroy,  Ardmore,  Okla.,  is  interested 
in  the  construction  of  an  electric  railway  from  Joiner  to  the 
Healdton    oil    fields. 

Pocatello,  Idaho — The  City  Council  has  granted  a  fran- 
chise to  J.  D.  Browning  to  construct  and  operate  an  electric 
railway   in    Pocatello.      Noted   Jan.    S. 

Centralia,  Wash. — Plans  are  being  considered  by  the 
Washington-Oregon  Corporation  for  the  construction  of  a 
one-mile  extension  to  its  line  from  Centralia  to  the  Logan 
District.     A.  Welch,  Portland,  Ore.,  is  Gen.   Mgr. 

Snmas,  Wash. — Preliminary  arrangements  are  being  made 
by  the  Bellingham  &  Northern  Ry.  Co.  to  start  work  soon 
on  the  construction  of  its  proposed  electric  line  in  Sumas 
and   vicinity. 

Lakeport,  Calif. — Plans  are  being  prepared  by  the  Clear 
Lake  Ry.  Co.  for  the  construction  of  an  electric  railway  from 
Lakeport   to   Hopeland.      C.  R.    Rankin,   Lakeport,   is  Ch.   Engr. 

Owen  Sound,  Ont. — Plans  are  being  considered  for  the 
construction  of  an  electric  railway  from  Owen  Sound  to 
Meaford. 

+  Winnipeg,  Man. — The  City  Council  has  awarded  a  con- 
tract to  JOHN  H.  KERN,  Moose  Jaw,  Sask.,  for  the  construc- 
tion of  a  street-car  line  from  Winnipeg  to  Transcona,  about 
six   miles. 

LIGHT,    HEAT    AND    POWER 

Pawtucket.  R.  I. — The  Philips  Insulated  Wire  Co.,  Free- 
man St..  is  having  plans  prepared  for  a  new  power  house,  of 
brick,  35x90x30  ft.  Two  turbines  and  eight  300-hp.  boilers 
Will  be  installed.  The  building  will  have  a  brick  chimney 
175  ft.  high.  Jenckes  &  Ballou.  Grosvenor  Bldg..  Providence. 
R.  I.,  are  Archs. 

Kast  Korwalk,  Conn. — It  is  reported  that  the  town  has 
made  an  appropriation  of  (25,000  for  the  construction  of  a 
new  lighting  plant.  The  Committee  in  Charge  consists  of 
Arthur   Waldron,   A.    N.    Paddock   and    Henry   J.   Hipson. 

*IIu<lHon,  x.  v. —  (Official)  —  Kids  will  be  received  until  2 
ji  in  ,  May  25,  by  Mis:-  Mary  Hinkley,  Pres.  of  the  Bd.  of 
Mgrs..  New  Fork  Stale  Training  School  for  Girls,  for  elec- 
trical work  in  Cottages  Nos.  1,  2.  .1  and  4  of  the  School.  For 
further  particulars,  sec  advertisement  under  Contracts  To 
Bi     Lei 

+  \.-«     Vork,    \.    V.    (Borough    of 'the    Bronx)  —  (Official)  — 

Bids    were    received    on    Apr.    27    by    the    Superintendent    of 

lings    for    Installing     electrical     equipment     in     new 

Public  School  No.  51   on  Trinity  and  Jackson  Aves.,  and  168th 

,rou    I        '     the     Bronx      NEW     FORK    CONSTRUCTION 

CO.     132i     Broadway,    New    York,    (10,S4«    (awarded    contract) 

T     I''' ricl     Jackson     Inc.,    94    John    St.    New    Fork,    (10.849, 

and   i.i  '  •         .  22  Easl   21st  St.,  New   York    (11,183.     Bid 

and    i/entilotlng    apparatus   In    the   same   building 
■   from    -i     !•'    D ALTON,  1745  Amsterdam  Ave.,  New 
York.   (62.387    (awarded   contract)      I  >.    I     Rice,    149    Wesi    86th 
St.,   New    York.   $»:(.. S73:    Ral    lei     Heating    Co.,    129    Amsterdam 
A\c,    New    York,    (52,750:    Grlmshaw    &    Sturges,    188    Pulton 

St.,   Bn  134:    Wall    En    li Contrai  tins    Co  . 

80  Maid,  n   Lane,  New   York,  (62.932;   Wells  &   Newton,    Ive.    B 
and    1 7 1 1 ■    St.    New    York,    (52,681        Noted    Apr.    23. 

i  i      Bid      >    i    ed     \  1 1 1 

27  for  Installing  heating  and  ventilating   apparatui    i   tern- 

ulatlon  in   tow   Public  School   96,  Larremon     \    ■ 
bi  t  ■■■■  ei  n   v .i  le  and    H 

from     Wells   A   Newtoi        14  i Hake   &    Williams,    !fl   Grove 

haw    A-    Sturges.    Inc.,    (8 

W.  J.  o 

II.  at  1 1  I       I  .       I       RIci  l        I  .'i.l     I.   i     CO 

Niagara   Fall*,   \.   \      The   Board  ol    Public   Worki    ha      tp 

iii.ii    lighting    NyH- 

■ii      M     .1 
II...  I,.  -  1.  r.     N        I  OUl       I 

permit    for  tl  ro  ft.,  al 

Euclid  80    "     high    win    hi   o    bi 

\\ i     s     \  I   May  4  to 

>n< I  i"    •  on- 

i.  Ipnl  eie.t .  or  I  he 

ii    .  | 

•  h    the    Empl: 


Newton,  ft,  J. — The  Board  of  Public  Utility  Commission- 
ers has  ordered  the  Newton  Gas  &  Electric  Co.  to  make  cer- 
tain improvements  and  extensions  to  its  gas  and  electric 
system  to  afford  better  local  service.  William  L.  Keplingei 
is  Receiver  and   Mgr. 

Scranton,  Penn. — The  Scranton  Electric  Co.,  according  to 
press  reports,  will  spend  $1,000,000  in  additions  and  improve- 
ments  to   its  plant. 

,  York,  Penn. — The  Edison  Electric  Light  Co.  is  having 
plans  prepared  for  an  addition  to  its  steam  auxiliary  plant 
at  the  rear  of  West  Philadelphia  and  Water  Sts.  It  will  in- 
crease the  output  of  the  plant  by  6000  hp.,  and  will  cost 
approximately    $200,000. 

+Charlotte,  N.  C. — The  Southern  Power  Co.  has  awarded 
the  contract  for  the  equipment  for  its  new  hydro-electric 
plant  at  Lookout  Shoals,  Catawba  River,  to  the  ALLIS- 
I'HAl.JIEKS  MFG.  CO.,  Milwaukee,  Wris.,  at  approximately 
$225,000.      This   plant   will   generate   26,000   hp.      Noted   Feb.    26. 

Ozark,  Ala. — Press  reports  state  that  the  city  will  spend 
about  $25,000  in  enlarging  and  improving  the  municipal  elec- 
tric-light   plant.      B.    C.    Dowling    is    Svfpt. 

Louisville,  Ky. — The  lowest  bid  received  by  the  Board  of 
Public  Safety  for  the  construction  of  a  new  boiler  house  at 
the  Home  for  the  Aged  and  Infirm  was  that  of  Sanford 
Vaughn  &  Son,  at  $6700.  Two  classes  of  bids  were  received 
for  the  steam-heating  plant  at  the  same  institution,  one  for 
the  work  the  city  can  afford  at  present;  the  other  for  th* 
work  to  be  done  as  soon  as  possible.  A.  J.  Anderson  &  Co. 
submitted  the  lowest  bid  in  each  case,  at  $4653  and  $12,656 
respectively. 

Athens,  Ohio — (Official) — Bids  will  be  received  until  noon, 
May  15,  by  the  Board  of  Trustees  of  the  Ohio  University  for 
constructing  a  new  tunnel  and  steam  line  and  installing  di- 
rect radiation  in  the  training  school,  and  building  an  addi- 
tion to  the  library  building  at  the  Ohio  University.  Frank 
L.  Packard,  Columbus,  Ohio,  is  Arch.  I.  M.  Foster  is  Secy, 
of   the    Bd.    of  Trustees   of   Ohio   University. 

Deiphos,  Ohio — The  Delphos  Electric  Light  &  Power  Co. 
plans  to  enlarge  its  present  power  plant  for  the  purpose  of 
supplying  energy  to  several  neighboring  towns.  Wallace  P. 
Mercer   is   Mgr. 

+Oakharbor,  Ohio — The  Board  of  Public  Affairs  has  award- 
ed the  following  contracts  in  connection  with  the  installa- 
tion of  a  municipal  electric-lighting  system:  General  con- 
struction to  the  GANGLE-HARBAUGH  CO.,  Akron,  Ohio,  at 
$7170;  switchboard  to  the  W.  G  NAGEL  CO..  Toledo,  at  $1302; 
pumps  to  the  JOSEPH  SKELDON  ENGINEERING  CO., 
Toledo,  at  $1340.  The  total  cost  of  the  plant  is  estimated  at 
$13,991.      Noted    Mar.    26. 

Unionville,  Mich. — The  town  will  establish  a  municipal 
electric-light   plant   at   a   cost    of   about    $8000. 

+  i  liic.it...  III. — The  Sanitary  District  of  Chicago  has 
awarded  the  contract  for  electrical  equipment  for  the  Lin- 
coln St.  and  Rice  St.  substations  to  the  W.  A.  JACKSON  CO.J 
37  West  Van   Buren   St.,   Chicago,  at   $26,S00. 

Blue  Rapids,  Kan. — The  Marshall  County  Power  &  Light 
Co.  has  increased  its  capital  stock  to  $50,000,  and  will  install 
new  generators  and  build  a  concrete  retaining  wall  300  ft 
long.      E.    A.    Wharton    is    Pres. 

+  Pittsl>urg,  Kan. — The  City  Council  has  awarded  the  con 
tract  for  the  installation  of  an  ornamental  lighting  systeB 
to  the  UNITED  IRON  WORKS,  Pittsburg,  at  $12.3X3.  Ther< 
will    be  173   poles,   each   one  having  a  cluster  of   four  lamps. 

Mend,  Neu. —  All  bids  received  on  Apr.  17  for  the  const.uc 
tion  of  a  municipal  electric-light  plant  were  rejected.  New 
bids  will  soon  be  received.  E.  E.  Petz  is  Chn.  of  the  Light' 
ing  Com.     Noted   Apr.  16. 

Palmyra,  Mo. — The  City  Council  is  having  plans  prepare! 
foi  the  installation  of  a  municipal  electric  lighting  system 
to  cost  about  (30,000.  Freeman  D.  Martin.  420  Rialto  Itldg. 
Kansas    city.    Mo.,    is    Engr. 

Magnolia     \rk. — The   Arkansas   Power  Co..   which   recentl; 

purchased  the  local  electric  plant,  will  change  and  improv 
the  street-lighting  system.  The  number  of  lamps  will  b 
doubled.  The  company  also  plans  to  rebuild  the  plant,  ant 
install    new    equipment    to    increase    the    output. 

Hurley,  v.  m.     Tin-  chino  Copper  Co    will   enlarge  th 

parity  of  its  oleetric-powor  plant  at  this  point,  and  will  hull 
an     addition     to     its     machine     shop. 

<  iiiii'i.iiully.  Wash. — The  Board  ol  i  '.mi  in  issi  oners  of  Okan 
in  County  has  granted  e  franchise  to  the  Okant 
gan  Valley  I'ower  Co.  lor  the  construction  of  transinlssio 
lines  along  State  Road  No.  in  from  Brewster  to  Oraak.  Th 
company  will  soon  begin  the  rehabilitation  of  Its  powe 
plant    near    I'ateros. 
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Mendocino,  Calif. — The  State  Engineering  Advisorv  Board 
has  authorized  the  construction  of  a  gas-holder  at  the  Men- 
docino State   Hospital   at  a   cost   of  $10,000. 

Sacramento,  Calif. — It  is  reported  that  the  City  Trustees 
will  soon  advertise  for  bids  for  the  installation  of  a  munici- 
pal electric  light  plant  to  cost  about  $113,000.  G.  Stanley 
Pearce   is  City    Elecn. 

Lake  Megantic,  <iue. —  (Official) — Bids  will  be  received  un- 
til May  11  by  the  City  Council  for  the  construction  of  a 
hydro-electric  plant  to  cost  about  $150,000.  E.  A.  Evans,  £2 
St.    Peter    St.,    Quebec,    Que.,    is    Engr.      Noted    Apr.    30. 

Chatham,  Ont. — It  is  reported  that  the  City  Council  will 
install  a  new  hydro-electric  plant  to  cost  about  $89,000.  W.  G- 
Merritt    is    Clk. 

Hamilton,  Ont. — The  United  Gas  &  Fuel  Co.  will  build  a 
coke   and   gas    plant   in    Hamilton    to   cost   about    $2,000,000. 

Woodstock,  Ont. — The  Water  and  Light  Commission  plans 
to  build  a  substation  to  provide  for  i-he  Increased  require- 
ments of  the  northwestern  section  of  the  city.  John  Morri- 
son   is    Clk. 

KRi!x.;:s 

•  Laurence.  Mans. —  ( Official ) —Kids  will  be  received  until 
2  p.m..  May  20,  by  the  Lawrence  Bridge  Commission,  Rooms 
507-50S,  Bay  State  Bldg.,  for  the  construction  of  a  reinforced- 
concrete  bridge  across  the  Merrimack  River.  J.  J.  Donovan 
is  Chn.  of  the  Com.  B.  H.  Davis,  17  Battery  Place,  New  York, 
.V.    V..    is    Engr.    in    Charge. 

Buffalo,  *V.  Y. — Bids  were  recently  received  for  the  second 
time  for  the  reconstruction  of  the  Chicago  St.  Viaduct.  The 
lowest  bid  was  that  of  the  Great  Lakes  Dredging  &  Dock  Co., 
Chicago,  111.,  at  $173,183,  if  completed  in  six  months,  and 
1169,500  if  completed  in  nine  months.  Noted  Mar.  12  and 
Apr.    2. 

+  >Iount  Vernon.  N.  Y. —  A  contract  has  been  awarded  to 
Ll'PFER  &  REMICK,  Buffalo.  N.  Y..  at  about  $47,000  for  the 
construction  of  a  bridge  over  the  Anne  Hutchinson  Creek  at 
Fulton  Ave. 

Troy,  .\\  Y. — The  Troy  Union  R.R.  Co.  will  rebuild  high- 
way bridges  crossing  its  right-of-way  at  Huttoti  and  Liberty 
Sts..  Troy,  and  will  reconstruct  the  bridge  at  Fifth  Ave., 
BProy.  The  work  will  cost  approximately  $32,500.  Plans 
are  on  file  with  A.  T.  Hardin.  Vice-Pres.  of  the  New  York 
Central  *  Hudson  River  R.R..  Grand  Central  Terminal,  New 
York.    X.    Y. 

New  Brunswick,  N.  J. — The  Board  or"  Chosen  Freeholders 
of  Middlesex  County  has  approved  plans  for  the  construction 
new  bridge  over  Devil's  Brook.  Aqueduct  Road,  Plains- 
boro.  The  board  has  also  authorized  the  preparation  of 
plans  for  a  new  bridge  at  Bound  Brook.  Alvin  B.  Fox,  Perth 
Ainboy,    Is    County    Engr. 

Somerville,  N.  J. —  (Official) — Bids  will  be  received  until  10 
a. in..  May  14,  by  the  Board  of  Chosen  Freeholders  of  Somerset 
County  for  repairs  to  the  following  bridges:  Gus  Voorhees 
Bridge,  Montgomery  Township;  Flammer  Bridge,  Washington 
Va'.ley;  South  Somerville  Bridge  and  the  David  Dilts  Bridge. 
Joshua  Doughty,  Jr.,  is  County  Engr.  Louis  E.  Ople  is  Dir. 
P.d.    of   Freeholders. 

-rlllooiiiMlmrg.    Penn. —  (Official) — The    contract    for    placing 

ted    block    floors   in    the    East    Bloomsburg    River    Bridge 

and  the  Parrs  Mills  Bridge  was  awarded  to  the  FARRIS 
BRIDGE  CO.,  Pittsburgh,  at  $U150.  List  of  bidders  noted 
Apr.    30. 

Franklin,    Penn (Official)  — Bids    will    be    received    until    1 

p.m.,  May  20,  by  the  Commissioners  of  Venango  County  for 
removing  the  present  floors  and  laying  new  creosoted  block 
pavements  in  the  following  bridges:  Eighth  St.  Bridge  over 
the  Allegheny  River  in  Franklin;  Suspension  Bridge  over  the 
Allegheny  River  in  Oil  Citv;  Shaw  Bridge  over  Sngarcreek, 
Jackson  Township;  McClintockville  Bridge  over  Oil  Creek, 
Cornplanter  Township;  and  the  Kind  Farm  Bridge  ovei  Oil 
Creek,  Cornplanter  Township.  John  L.  Shaffer.  J,  T.  Wallace 
and   P,   H.  Culbertson  are  Comrs. 

•Philadelphia,  Penn.-  "  >fficlal)— Bids  will  be  received  until 
noon.  May  Is,  by  the  Department  of  Public  Works  for  the 
construction  of  rive  concrete  bridges  at  League  Island  Park. 
estimated  cost  Is  $70.<>no  m  i,  Cooke  is  Dir.  of  Pub 
Wks  Specifications  for  tins  work  are  on  file  at  the  office 
>f  "Engineering  News." 

+Plttaburgh,  I'enn. —  (Official)  The  Commissioners  of  Mo- 
th  .    ('ounfv   have  awarded   the  contract    for  painting   Brl 

and   2   ovei    the    Vllegheny    River   to  THEODORE  CHARLES, 

ooe.  Locust   St..   Pittsburgh,   al   $1712;   the  contract    for   pa 

ng   several    small    bridges    was   aw: to     VNDREWS    BROS. 

t    $2493.       R.    J.    Cunningham     is    Count.     Controller.       Noted 

■r,  16. 

Sharon.   Penn.-     (Official)       Rids   will   be   i Ived    until   noon. 

lay    19    l.v    the   Superintendent    ol     Publli     G id      and    I'.ulld- 

ngs,  Capitol    nidg.,    I l.u  tisburg,    i'enn..   for  replacing  the  plei 

nd    repairing    the    hii.li ver    the    Shi  ei    at    Silver 

t.,    Sharon,    Mercer   Coiml        I'enn.      Samuel    I  '■     Bambo   Is   Supt. 
f  pal.    Oi  ounds  and    Rids 

Baltimore,   Hd.     Bids    will    be    received  until Waj     12 

the    SI  i  te    Rnadi     i  !oi It    Ion     Garretl  llldi        fm     the    con  ■ 

{ruction    ..I   a    reinforced    conciete    bridge  ovei    College   Creek. 

B    w  .  it.  ,    Is  ci,,,.  of  the  •  '■ 

Hinii..l...r...      \  ii.        Bid!      Will     I"'      i.-..i'..l      until      \la\      X     l.v 

p    i  -..i ii     .i.i.     ii.    hwm    '  'niiii       III.  hmond,    Va  .    foi    Hi  - 

instruction    of    ..    two   Him n    hildn     nvet     the    South    Rlvei     be- 
.ve.-u      \V:c  ne    bolo     : I'.ai  ie     •  I        an. I     one     vl     ft. 

er    nea  r    SI  u 
raft.    an. I     i    two-span    h  South     Pi 

[111  ench       C     L     Scott,    Wa  >  nesboi  o,    la 

Olllitv     I  I  irl.ua 

Charleston,  W.  Va. — Bid      vtll  1 

...   i  lommli  ..loners   of  Knnawl    or  thi     ci 

the   1  I  ..ice 


♦  Charleston,  \V.  Va. —  (Official) — F.  M.  Staunton.  Pres..  and 
M.  \V.  Venable,  Engr.  of  the  Kanawha  City  Land  Co..  have 
awarded  the  contracts  for  a  bridge  over  the  Kanawha  Rivet- 
connecting  Charleston  at  the  upper  end  of  Washington  St. 
with  Kanawha  City  at  Fifth  Ave.  to  the  FARRIS  BRIDGE 
CO.,  Pittsburgh,  Penn.,  and  Charleston,  for  the  superstruct- 
ure and  paving  and  to  D.  MINOTTI,  Charleston,  for  the  sub- 
structure. The  entire  bridge  is  about  1800  ft.  long  with  a 
channel  span  of  416  ft.  The  roadway  will  be  24  ft.  wide 
with  a  6-ft.  walk.  The  cost  of  the  bridge  including  ap- 
proaches, is  about  $300,000. 

ClarkNburg.  W.  Va. —  (Official) — All  bids  received  bv  the 
City  Council  on  Apr.  Is  for  the  construction  of  a  steel  bridge 
at  Sixth  St.  and  a  concrete  bridge  at  Fourth  Stl  have  been 
rejected,  and  new  bids  for  both  bridges  will  be  received  until 
May  8.  Dudley  D.  Britt  is  City  Engr.  List  of  bidders  noted 
Apr.   30. 

Hamilton,  Ala. — Bids  will  be  received  until  May  16,  bv  the 
Commissioners  of  Marion  County,  for  the  construction  of  a 
bridge  to  cost  about  $S000.  There  will  be  two  90-ft.  and  one 
160-ft.  steel   span.     S.    E.   Neill   is  County  Engr. 

Covington,  Ky. — It  is  reported  that  the  South  Covington  & 
Cincinnati  Street  Ry.  Co.,  controlled  bv  the  Cincinnati.  New- 
port &  Covington  Ry.  Co..  will  shortly  begin  the  construc- 
tion of  a  steel  bridge  over  the  Licking  River  at  12th  St.,  Cov- 
ington. The  estimated  cost  is  from  $160,000  to  $200,000. 
Polk   Laffoon   is  Secy,   and  Treas.    of  the   company. 

+  Canton,  Ohio — The  Commissioners  of  Stark  County  have 
awarded  the  contract  for  the  construction  of  a  steel  bridge 
with  concrete  foundation  over  Be;ch  Creek.  Lexington  Town- 
ship, to  the  ILLINOIS  BRIDGE  Co..  53  West  Jackson  Blvd.. 
Chicago.  111.,  at  $5177.  Bids  were  received  Apr.  20.  Noted 
Mar.  12  and  Mar.  26. 

Chillieothe.  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  14  by  the  Board  of  Commissioners  of  Ross  County 
for  the  construction  of  a  three-span  steel  approach  to  the 
Main  St.  Bridge  over  the  Scioto  River  at  East  Main  St.  on  the 
Chillioothe-Charleston  Pike  near  Chillieothe.  and  for  the  con- 
struction of  a  five-span  steel  bridge  to  be  built  on  the  site 
of  the  old  Higby  Bridge  over  the  Scioto  River  in  Jefferson 
and  Franklin  Townships;  bids  will  also  be  received  for  the 
construction  of  such  piers  and  abutments  as  may  be  necessary 
for  these  bridges.     Robert  D.  Alexander  is  County  Audr. 

Cincinnati.  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  22  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  concrete  culvert  and  wall 
on  Grove  Ave.,  near  Springfield  Pike.  Springfield  Township, 
and  for  the  construction  of  a  concrete  bridge  on  Banklick 
Road.  Colerain  Township.  Fred  E.  Wesselman  is  Pres.  of 
the   Comrs.      Albert    Reinhardt   is  Clk. 

Collinsville,  Ohio — B'uls  for  a  concrete  or  steel  bridge  over 
Seven  Mile  Creek,  Milford  Township,  were  received.  Apr.  30, 
by  the  Emergency  Commission  of  Butler  County,  Hamilton. 
The  bids  for  a  concrete  structure  were:  Pan  American 
Bridge  Co.,  New  Castle.  Ind..  $14,400;  Carver  Bros.  Co..  Ham- 
ilton. Ohio,  $18,804;  John  Conrad,  Hamilton,  $13,600  for  bridge 
without  embankment;  Jonas  &  Hall.  Middletown,  Ohio.  $22.- 
100.  and  the  Wvnkoop-McGormlev  Co..  Toledo,  Ohio.  $29,334. 
The  bids  for  a  steel  bridge  were:  Central  States  Bridge  Co., 
Indianapolis.  Ind..  $6000  to  $77s.".  on  steel  top  and  $7!Uu>  for 
the  foundation;  Rochester  Bridge  Co..  Rochester.  Tnd..  $7203  to 
$7992  for  steel  top;  and  the  Oregonia  Bridge  Co..  Lebanon, 
Ohio,  bid  $19,400  for  the  bridge  complete.  The  bridge  will  be 
about  200  ft.  long  and  will  have  an  IS-ft.  roadway.  Noted 
Apr.  9. 

Fremont,  Ohio — The  Board  of  Commissioners  of  Sandusky 
County  has  directed  the  County  Surveyor  to  prepare  plans  for 
rebuilding  the  Tindall  Bridge.  The  new  bridge  will  be  of 
Steel,  330  ft.  long,  and  the  estimated  cost  is  from  $26,000  to 
$30,000. 

-f Hamilton.  Ohio — The  Board  of  Commissioners  of  Butler 
County  has  awarded  the  contract  t\u-  the  construction  of  the 
High  St.  Bridge  to  the  A.  Y.  5TAWGER  CO.,  Indianapolis,  tnd., 
at  $142.1411  for  a  conciete  structure.  List  of  bidders  noted 
Apr.    30. 

-f Hamilton,   ohi ih.iaii     The    Emergencj     Commission 

and  the  Board  of  Commissioners  of  Butler  County  have 
awarded  the  contract  lot  tile  construction  of  the  viaduct  and 
bridge  over  the  Great    Miami   River  on   the  levee   road   west  of 

Middletown    to    the    HACKE ;\    CONTRACTING    CO.,    ln.li- 

anapolls,    Ind.,   at    $255. n    (he  company's  own   plans.     The 

bridge   will    i C   reinforced   concrete,   arch   construction,   the 

arches  tanging  from  70  to  1  I  n  ft.  with  a  total  length  Of 
1921    ft.      Noted    Mai.    5.    Mai.    L't>. 

*c+I«oraln.    Ohio     Th«    contract    for    the    superstructut 
the    Bast    2Mb    St.   Subway     hat  rded    to   the   .win: 

[CAN    p.pi  I  iGE   Ci  '    at    $27,129.      Noted    Apt 

Mlanilaburg,    Ohio     The     IS rgenc]     Commission    and    the 

i:. ..i.i  ..i   C ol    Montgomerj    County,  Dayton,  have 

had   tentative  .•'    ns  preps   ed   for  the  construction  of  a    b 

ovei    ii.-    Miami  1  the 

ilton   .v.-    Dayton    Rj      it    Llndei      \.vi       Mlamlsburg,    the   . 

which     will     be    borne    bv     the    county,     the     railway    Mllil     traction 

companies.     The  bi  It,   « m   p.-  about    1 100   ft 

and   v.  ill  cost   about    t!  iO, 

+Portanionth,   Ohio     The  ot    Scioto   Count] 

iwar.ici     tin'    contract     roi     the    sunerstrurture    of    the 
Scioto    River    Bridge    p.    the    MOUNT    VERNON    BRTDOl 
Mount    Vernon,   Ohio  BOO;    the   contract    for    the   sub- 

lire    was    awarded    to    thi  r    CONSTRUCTION 

CO.,   CI  Penn  .   and    v    .1.    \i  VRTIN   A    o >.,   .\ 

Noted    \.v 

Toledo,    Ohio  "in     be    received    until    10 

I  of  Commissioners  of  Lucaa  County 

an.i   abutments  on   Wood  st. 
Miami   a  a. i    i  :>  le  i  'a  nal   In    v. 

■   Ca  nal   st.   ..\  er  t  he   Miami   and 
I 
t'/ihh'm  im<-.   OUlo     (Official)     The    Board    of   Count]    i 
:    for   the   construct  h 
the   substructure    ol    thi    Sixth   st     Brldo-e  ncross   the    Muskln- 
i      \     SWINGLE   Ci  INTR  \ctiv; 
CO.,   Znneavllle,   nt    tBO.lKO      The   contract    for   thi    aiinet 
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ture  of  this  bridge  was  awarded  to  the  CHILDERS  CON- 
STRUCTION CO.,  Columbus,  at  $130,000,  with  the  Strauss 
lift   bridge.      R.    H.    Strait    is  County    Engr.      Noted   Apr.    9. 

Kokomo,  Ind. — Bids  will  be  received  until  10  a.m..  May  23, 
by  ,e  Commissioners  of  Howard  County  for  bridge  work. 
"  .  u.   Swift   is  Audr. 

Geneseo,  111. —  (Official) — Bids  will  be  received  until  2  p.m., 
May  12,  at  the  Farmers'  National  Bank.  Geneseo,  for  the 
construction  of  a  steel  bridge  known  as  the  Andrews  Bridge 
across  the  Green  River  between  Geneseo  and  Hanna  Town- 
ships, Henrv  Countv.  The  bridge  will  have  a  130-ft.  span 
with  a  16-ft.  roadway,  and  the  estimated  cost  is  $6700. 
James  H.  Reed,  Cambridge,  111.,  is  County  Supt.  of  High- 
ways. 

Jefferson,  Wis. — The  lowest  bid  submitted  for  the  con- 
struction of  a  bridge  over  the  Rock  River  at  Main  St.  was 
that  of  Walter  Blake,  Appleton,  Wis.,  at  $12,564. 

+Lake  City,  Iowa — The  Board  of  Supervisors  of  Calhoun 
County.  Rockwell  City,  has  awarded  the  contract  for  the  con- 
struction of  a  concrete  arch  bridge  across  the  Coon  River  neai 
Lake  City  to  the  IOWA  BRIDGE  CO..  Des  Moines,  at  $10,970. 
The  bridge  will  be  composed  of  three   75-ft.   spans. 

-rXewton,  lovra — (Official) — The  Commissioners  of  Jasper 
Countv  have  awarded  the  contract  for  the  construction  of 
three  bridges  to  the  low  A  BRIDGE  CO..  Des  Moines,  at 
SS172;  the  contract  for  one  bridge,  a  160-ft.  span,  was  award- 
ed to  the  DES  MolNES  BRIDGE  &  IRON  WORKS,  Des 
Moines,  at  S65S7.  H.  S.  Rayburn  is  County  Audr.  Noted 
Apr.   23. 

+  11, I  ii.  Minn. —  (Official) — The  Commissioners  of  Bel- 
trami and  Marshall  Counties  have  awarded  the  contract  for 
the  construction  of  Judicial  Ditch  No.  21,  including  33  steel 
bridges  to  the  LANA  CONSTRUCTION  CO.  Council  Bluffs, 
Iowa,  at  $257,334.  Other  bidders  were:  Kohler  Construction 
Co..  Frazee.  Minn..  $351,953  and  the  North  Western  Drainage 
Co.,  Thief  River  Falls.  Minn..  $352, 1S2.  Noted  Apr.  9  under 
Miscellaneous,    and    Apr.    23    under   Bridges. 

Marion,  Kan. —  (Official) — Bids  will  be  received  until  noon, 
May  23,  by  the  Board  of  Commissioners  of  Marion  County  for 
the  construction  of  nine  bridges.  B.  B.  Reimer  is  County 
Clk. 

■Westmoreland,  Kan. —  (official) — Bids  will  be  received  un- 
til noon.  May  22.  by  W.  S.  Plummer.  County  Clk.  of  Pottawa- 
tomie Countv.  for  the  construction  of  a  bridge  about  two  miles 
south  of  Cleburne,  between  Riley  and  Pottawatomie  Counties, 
the  cosl  to  tie  divided  between  the  two  counties.  The  bridge 
will  be  225  ft.  long,  of  steel  with  concrete  abutments.  W.  S. 
Gearhart.   Manhattan,   Kan.,   is  State  Engr. 

St.  Paul,  Neb. —  (Official) — All  bids  received  on  Apr.  23 
for  the  construction  of  a  bridge  over  the  Middle  Loup  River, 
about  one  mile  southeast  of  St.  Paul,  have  been  rejected  by 
ths  County  Commissioners.  We  are  advised  that  new  bids 
will  probably  not  be  asked  for  eight  or  nine  months.  K.  D. 
Bahensky    is   County    Clk.      Noted    Apr.    2. 

+  M, in. Inn.  \.  l>  A  contract  for  the  construction  of  a 
bridge  across  the  Heart  River  at  the  edge  of  the  city  has 
been  av  the  FARGO  BRIDGE  *  IRON  CO.,  at  ap- 
proximate] v  (13,000.  The  bridge  is  to  be  built  by  Morton 
and    the    city   of   Mandan,   and   will   be   about   200   ft. 

•  Dillon,    Mont (Official) — Bids    will    be    received    until    10 

a.m..     May     29,     bv     the     Commissioners     of     Silver     Bow     and 

Counties    foi     tl onstruction    of    a    three-span 

Bteel  oi  n  I dge  225  ft.   long  over  the  Big  Hole   River. 

Jaj     Baker,    Dillon,    is    County    Clk.    of     Beaverhead    County. 

ii.    9    and    Apt 

+  K1111M11S  city.   Mo.— (Official)-    The   Board   of  Public  Works 

i   the  contract    foi    rebuilding    the   viaduct    at   19th 

[ISSOUR1    VALLEY    P.RI  I  >< :  K  ,v    I  RON  Co.,    !..■.■,  ■■  .  n  . 

worth,    Kan.,    at    $76,142.      The    • tract     was    awarded    on    a 

i     o  the    present    bridge    for 

Thi  a    la   386   ft.    long,   a  nd    "  ill   In- 

ti    tl lining    old     par    In   its  const rucl Ion.     >  tther 

bids    f..i     On  'ii    1 lenry    A. 

Engr.     .v.iii 
Newport,   irk.     Rids  will  be   received   until   May  21,  by  the 

ti     i 'i  Ustrlct    No.    l. 

for    ttai  orcei icrete   bridge,    12-ft. 

"i    ii     wide   and   earth-fill    appi  oaches,    i  equirlng     1 1 1 

i     in,      w     1 1    McLaln,   New  port,   is  Chn.   oi    the 

Bd      William  J.  Pal  Bldg.,   Pine   Bluff,  Ark.. 

I 

Kallettavllle,    Tex.     The    Cor  of   Lavaca 

County    recently    received    bids    r.n    the    construction    oi    tw,. 

ii  on    bi  Creel      but  all       I   ai 

bids    will    in  by   the   l ' '     until 

ii, mini. in.  Tex.     B  Ived   until    Ma  r  11  b      I  ' 

on    of   a 
Cypi  Creek   on 

lb.    Wi  ■hi.    Wa   hbui  n   la  C ty 

Baa     Intonlo,    p  •  •  i    until 

■ 
■  .,n  of  11  i  ni   ei  ti    and    i"  a  lrd<  ■    bi  Id 
do wn  i  ' 

•  Audi  . 

■rNmltkvtlli  .    i  • 

I    i  ■■'    '  i 

■         ■  mill,,  III.-      tO 

■ 

■ 

•  r,   Idaho 

i  hi 

■ 

In/ 


Durham.  Calif. — The  Board  of  Supervisors  of  Butte  County, 
Oroville,  has  ordered  the  construction  of  a  reinforced  concrete 
bridge  across  Butte  Creek  near  Durham.  It  will  be  400  ft. 
long,   and   the   estimated   cost  is   $12,000. 

San  IMego,  Calif — Bids  will  be  received  until  11  a.m..  May 
11,  by  the  Boar  '  of  Supervisors  of  San  Diego  County  for  the 
construction  of  a  reinforced  concrete  girder  bridge  over  Loma 
Alta    Creek    on    the    State    Highway.      T.    J.    Butler    is    County 

Vancouver,  B.  C. — All  bids  received  on  Apr.  1,  by  the 
Run  aid  inlet  Tunnel  &  Bridge  Co.,  for  the  construction  of 
the  Second  Narrows  Bridge  were  in  excess  of  the  estimates, 
and  it  is  probable  that  the  plans  will  be  modified.  Action 
on  the  award  of  the  contract  has  been  deferred.  Noted  Jan. 
22,    Feb.    12   and   Apr.    16. 

WATER    SUPPLY — IRRIGATION 

Gardiner,  Maine — Bonds  for  $75,000  have  been  voted  for 
the  improvement  of  the  filtration  plant  and  the  extension  of 
the  water  mains  to  South  Gardiner.     Noted  Jan.  29. 

+Boston,  Mans. —  (Official) — The  '  Department  of  Contract 
and  Supply  has  awarded  the  contract  for  hvdrant  and  gate 
boxes  to  JOHN  LENOX,   Boston,  at   $7500.     Noted  Apr.    23. 

Boston,  Mans. — Rids  will  be  received  bv  the  Department  of 
Public  Works  until  May  11  for  laying  28,000  lin.ft.  of  4-  to 
16-in.  water  pipe  in  various  sections  of  the  citv.  Louis  K. 
Rourke   is  Comr.   Pub.   Wks. 

Duilmry,  Mass. —  (Official) — The  citizens  of  Duxbury  have 
accepted  the  act  of  the  Legislature  incorporating  the  Dux- 
bury  Fire  and  Water  District  and  have  elected  Percv  L. 
Walker.  Charles  S.  Clark  and  Ernest  Wadsworth  as  Com- 
missioners, authorizing  them  to  prepare  plans  and  specifica- 
tions for  a  water  supply,  including  driven  wells,  pumping 
station,    stand   pipe   or   reservoir,   and   about   14   miles   of   main. 

Cobleskill,  N.  Y Bids  will  be  received  by  the  Clerk  of  the 

Board  of  Water  Commissioners  until  May  11  for  the  con- 
struction of  a  filter  house  and  appurtenances.  Vrooman  & 
Perry.    Gloversville,    are    Engrs. 

East  Syracuse,  N.  Y. — The  Village  Board  is  considering 
an  expenditure  of  $15,000  for  the  extension  of  the  water 
system. 

New  York,  N.  Y. — Bids  will  be  received  by  the  Board  of 
Water  Supply  until  11  a.m.,  June  2,  for  Contract  No.  124  for 
constructing  nine  superstructures  at  and  near  the  Ashokan 
reservoir,  in  the  Town  of  Olive.  Charles  Strauss  is  Pres.  of 
the  Bd. 

Sea  Breeze,  Jf.  Y. — Bids  will  be  received  by  the  Water 
Commissioners  until  May  15  for  the  construction  of  a  water 
system.      H.  C.  Kittredge,   Rochester,   is   Engr.      Noted   Mar.   12. 

Troy,  X.  Y. — The  Water  Department  is  planning  to  spend 
$9625  for  the  extension  of  water  mains  in  various  parts  of 
the  city.     John  M.  Diven  is  Supt.  of  the  Dept. 

Belleville,  N.  J. — Bids  will  be  received  by  the  Town  Clerk 
until   May   12    for  laying  water   mains. 

Haekensack.  N.  J. — The  Hackensack  Water  Co.  has  made 
application  to  the  Board  of  Public  Utility  Commissioners  for 
approval  of  a  stock  issue  for  $1,000,000  and  bond  issue  oj 
$250,000,  to  be  used  in  part  for  improvements  and  additions 
in  its  system. 

+>eiv  Brunswick,  ST.  J. — The  Board  of  Water  Commission- 
ers has  awarded  the  contract  for  117  tons  of  6-,  S-,  10-  and 
12-in.  water  pipe  to  the  STANDARD  OAST  IRoN  &  PIPE  COJ 
30  Church  St..   New    Sork,   N,   Y..   a1    $9047, 

*  Woodbury,  IV.  J. —  (Official) — Bids  will  be  received  by 
Arthur  Starr,  City  Clk.,  until  7:30  p.m.,  May  31  for  the  In- 
stallation of  an  artesian  well  water  supply  system.  William 
II.  Boardman,  426  Walnut  St.,  Philadelphia,  Penn.,  is  Engq 
Noted   Mar.  5. 

*  \Kiiomi,  Penn.  iotlici.il)  Rids  will  lie  received  by  H. 
.1  Cornman,  Dlr.  of  Parks  and  Pub.  Properties,  until  noon 
Maj  19  I'm-  tin-  construction  of  a  reservoir  on  ProspecJ 
Hill. 

Barneaboro,  Penn.  The  insinuation  ,.i  a  water  system  i" 
cost  $l7."iiiii  is  under  consideration. 

Sankertown,  Penn.  Cresson  posi  office)  Rids  will  be  rl 
ceived  by  the  Borough  Seeretars  until  Mas  ■'  for  laying  abou 
'.IN75  ii.  of  water  pipe.  D.  W.  Dlllman,  Vltoona  Trust  Bld| 
Utoona,   Penn.,  is  Engr. 

Kensington.    Mil.      Bonds   tin    ■  0(1    ivere    voted   at   a    recent 

election  foi  the  construction  of  a  water  and  sewer  system. 
Noted     iug,    28,    1913 

Laurel,  Mil.  Bonds  for  $23,000  have  been  voted  foi  the  em 
ti  ni  Ion    ni    the     wntei  ti  in    and    the    Install  il  Ion    of   a    Ultra- 

in. N   plant       N i   .i.in     ■• 

iiuinr  •  ,,,,,  m,i.     Bond     i ■'■•n  voted  for  installation  I 

i   i     i  • 

Durham,    S.    '■     Thi     citizen      recentlj     voted    to    Install   i 


i.  ii 


+  .I.I.I ulll 


iii.     1 1  uii.  lal  i     'I'h.     Board    "i    Bond    T 
mi  i  acts  as   follow  ■     Water   meters,   to 

ON    \i  !■:  i "!■  I:   CO     i  Ii  "i.i.  P.  n,  N     i       Kiite  valvi       CHAJ 


ii, 


received    i»v 


n    water   aystflj 

hn 


i  n   Cloi  k,   until        p.m.,  M         I       I 

Ilnll. 

Mount    1  '-r i\  i .      Mi.     ii     tnllat 

In    m i    Vei  ni.n    la    undi  i    con   Idi 

+<  ■■■•inn.    Ohio     Thi      i i      Pi 

IllCAN  C  \::t    IRON    PIPE  Cfl 
:■■  i  lal   oafl 
Noted    \  i  ■ 

f Cleveland,  Ohio     Thi    contract   foi    I nstructl f 

ti     plant  irdcd    to    J(  'H  N 

' "      The  conti  :n  i   9 

rhiirli      I     th  i     •'...•  i.  ■. .  

i lead   i ■■   !■•    relet 


••    «  ho 

i, nn  tin .ii  act.     Noted 


"■', 

In, 


May  T,  1914 
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+  IJajton,  Ohio — The  citv  has  awarded  a  contract  to  the 
0NION  WATER  Ci>..  Worcester.  Mass.,  at  $S245  for  supplying 
water  meters. 

•  Granville.  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  Public  Affairs,  until  noon  May  22  for  the  improve- 
ment of  the  water  system.  T.  S.  Johnson  Granville,  is  Engr. 
W.  E.  demons  is  Secy,  of  Bd.  For  details  see  advertisement 
under  "Contracts  to   Be  Let." 

+Voons»<own,  Ohio — The  Board  of  Public  Service  has 
awarded  the  contract  for  the  construction  of  a  pumping  sta- 
tion to  HELLER  BRo.S.,  Youngstown,  at  $115,000.  Noted 
Apr.  30. 

Moline.  111. —  (Official) — Bids  will  be  received  by  the  Board 
of  Local  Improvements  until  10  a.m.,  May  12,  for  the  im- 
provement of  the  water  and  sewer  systems.  Martin  R.  Carl- 
son is  Pies,  of  Bd. 

Altoona.  "Wis. — Plans  are  being  considered  by  the  city  for 
the  installation  of  a  water  system.      J.   P.  O'Connell   is   Mayor. 

Oshkosh,  Wis. — Bids  will  be  received  by  the  city  until 
Mav  14  for  c.-i.  and  w.-i.  pipe  for  the  water  service.  George 
Randall    is   City    Engr. 

Boone,  Iowa — c  Official) — See  item  under  Streets  and  Roads. 

Coin,  Iowa — The  installation  of  a  water  system  to  cost 
112, is    under   consideration. 

Valley  .Iiinetion.  Iowa — (Official) — Bids  will  be  received  by 
the  citv  until  2  p.m.,  Mav  11,  for  the  construction  of  a  water 
system.  C.  C.  Williams  is  City  Clk.  and  the  Iowa  Engineering 
Co..   Clinton,    Iowa.    Engr. 

(oldivater,  Kan. — Improvements  to  the  water  system  to 
cost  $16,000  are  planned. 

+  Cotton  wood    Falls,    Kan. — The    contract    for    the    improve- 
"f     the     water     system     has     been     awarded     to     E.     E. 
HARPER.   Kansas   City,   Mo.,   at   $9000.      Noted   Jan.   22. 

(■oodlnml,  Kan. — Plans  are  being  considered  for  the  ex- 
penditure of  $30,000  for  the  improvement  of  the  water  system. 

Marysville.    Kan. —  (Official) — Bids    will   be    received    by    the 
Clerk,    until    2    p.m.,    Mav    lit.    for    the    construction    of    a 
water  filtration   plant.     Worley  &  Black,   Reliance  Bldg.,   Kan- 
sas City,    Mo.,   are   Engrs. 

+Pittshnrc  Kan The   contract   for    the    installation    of   an 

air  compressor  pumping  unit  in  the  pumping  station  has  been 
awarded  by  the  citv  to  LAIDLAW.  DUNN,  GORDON  CO..  115 
Broadway,  New   York,   X.   Y..   at  $9200. 

limning,    Neb. — Bids    will    be    received    bv    C.    G.    Bruckert, 
City    Clk..    until    7    p.m..    May    12    for   the    installation    of  a   wa- 
tem.      Grant   &   Fulton,    Lincoln.    Xeb.,   are   Engrs. 

Madison,  S.  D. — Bids  will  be  received  by  the  City  Com- 
missioners until  May  11  for  drilling  a  well  for  the  water 
system.      C.   A.   Trimmer   is   City    Engr. 

Raymond,  S.  D. — Steps  are  being  taken  for  the  installation 
of  a    water  system   at   Raymond. 

linker,  Mont — Plans  are  being  considered  by  the  City  En- 
gineer for  the  installation   of  a    water  system. 

Lewistown,  Mont. — Tlie  city  will  award  tin-  contract  for 
the  reconstruction  of  the  gravity  pipe  line  sometime  in  June. 
Estimated  cost,  $90,000.  A.  C.  BIrkland  is  Citv  Engr.  Noted 
Mar.   19. 

Corpus  ChriatI,  Tex.-  The  citizens  arc  considering  the 
proposition  to  construct  a  new   water  plant  and  system. 

Galveston,  Tex.  Bids  will  soon  be  received  for  the  con- 
struction of  water  and  sewer  Improvements  to  cost  about 
$150,000.     A.   T.    Dickey    is   fin     Engr.      Noted,    A.ug.    7.    19 

MM la,   Tex, — Plans   are    being   prepared    by    Fountain    & 

Shaw.  Engrs.,  Dallas.  Tex.,  for  the  construction  of  a  water 
system  at  Mineola.     M.   E.    Mansell   is  Citj    Clk. 

Sherman,   Tex. — Bonds   for  $111.0110    have  1 n    voted    and    ap- 

i     by     the    Attorney    General    for    the    installation     of    a 
stem. 

Iteming.    V.    M. — J.    E.    Law    and    w.    F.    Johnson,    of    Los 

■  3,    Calif.,    wlm   have   purchased    a    tract    of   31,000   acres 

ite    land    in    the    Mimbres    Valley,   Calif.,    will    put    down 

wills   and    install    pumping    pla  its    t..    Irrigate   a   part   of   the 

land,  which  win  i,.-  divided  Into  Bmall   ti 

Hope,    Idaho     Prelimii  at       arrangement!  made 

for  the  extension  of  the  water 

Shoshone,   Idaho     'I'll,'  Citj    '' il   is   eoi  he  pur- 

of    the    local    water    winks,    and    operating     it.       it     the 
ise    is   completed,    several    Improvements   will 
including   the   Installation    of   a    nitration   sj 

Twin    lulls.    Idaho     R.    V.    Berg.    Engr.,    Moorman    Bldg.. 

Twin    Palls,    will   receive   bids   until  .Tunc    i,   for   Hi nstruc- 

1 1 1  hi    of    a     M-in.    pipe    system    for    irrigation    purpo 

Welaer,  iilnho  A  movement  is  on  foot  to  Incorporate  till 
that  portion  of  east  Wei  ei  lylns,  ea  t  ol  Monroe  Creek,  under 
tin-  old  JefTri  I  nown 

as  tin  i  Water,    Dltcl  Ion  Co.     it    Is  esti- 

mated   that   1  i  equli  ed    !■• 

construct    a    complete    pipe   line, 

I'ho-nix.    \ri*.     The   Ball    R Ilej    Watet    r  era" 

i.t    a    da  in,  est  iina  ted    to  ci  1,000,- 

000,  m  ro       the  Vei  do  River. 

Tucson.     Xri/ 

bumping    i.t. ,  nt    to    be    Installed    i 000.    with    a 

'  I      M.iss    Ruthrnuff    is    City 

Vberd Wash.      Bids   will  Clark. 

City    cm.,    until    \i  i       30    for    lead    pipe    for    the    water   di 
in.  nt 


-  illation   of  a    water 


t  .iii 


Tori    \  aajelea,    \\  imii 
Is  undi  i  Ion. 

Toppenlah,  « aah.      In  a  I     un- 

cll  by  i '.  ii.  Green,  Engr.,  the  Improvemenl  water 

immended.      I 

Boaanaa,  «>r Hi  bid   I Ived  I 

Direct i     the     Horsefly    1 

■trurtlon  ol   n   storage  dam   and   nboul    ii   mil  n   canal 

■ubmltted   i".    ti"    Bi    m      Coi    tructlon   Co.,   Callon,   Nav. 


Noted    \t 


I'. 


Alturas,  Calif. — The  Modoc  County  Irrigation  Co.  is  plan- 
ning to  construct  a  system  of  irrigation  canals  in  Surprise 
Valley  to  cost  $1,000,000.  A.  T.  Currier,  of  Los  Angeles, 
Calif,   is   Pres.   of  the  Co. 

+E1  Centre  Calif. — The  contract  for  furnishing  materials 
for  the  extension  of  the  municipal  water  system  has  been 
awarded  by  the  city  to  H.  R.  BOTNTON  &  Co.,  Los  Angeles, 
at  {25,500. 

I'laeentia,  Calif. — The  Placentia  Domestic  Water  Co.  will 
install  a  50,000-gaI.  water  tank. 

Uplands,  Calif. — The  Citizens  Land  &  Water  Co..  will  con- 
struct a  new  reservoir  and  lay  an  S-in.  pipe  line  at  a  cost  of 
$10,000.     C.  B.  Fuller  is  Secy,  of  the  company. 

Woodland.    Caiif. — Plans    have    been    prepared    for    organis- 
ing   a    reclamation    and    drainage   district    in    Yolo    Countv.    th 
improvements    to    cost    about    $l,500.ono.      P.    A.    Haviland.    31  I 
Sansome    St..    San    Francisco.    Del    Hickok,    Colusa,    and    P.    X 
Ashley,    Woodland,   are    Engrs. 

•  Montreal.    Que. —  (Official) — Bids    will    be    received    bv    the 
Board    of  Commissioners    until    noon    Mav    19    for    the    installs 
tion    of   two    12,000,000-gal.    steam    driven    high    lift   centrifugal 
pumping   engines,    at    the    Low   Level    Pumping   Station.      L.    X. 
Senecad  is  Secy,   of  the  Bd. 

.\ewmarket.  Ont. — Plans  are  being  considered  bv  the  Citv 
Council  for  the  expenditure  of  $15,000  for  the  extension  of 
watu    mains.      J.    E.    Hughes   is   City    Clk. 

Parry  Sound,  Ont. — The  Town  Council  plans  to  construct  a 
concrete  reservoir  to  have  a  capacity   of  150,000-gal. 

Tottenham,  Ont. — Bids  will  be  received  by  the  Village 
Clerk  until  May  8  for  the  installation  of  a  water  system. 
Loudon    &   Hertzberger,   Toronto,   are   Engrs. 

+  Humholdt.  Sask. — The  city  has  awarded  the  contract 
for  the  improvement  of  the  water  and  sewer  systems  to 
FLANAGAN  &  MURPHY,  Fort  William.  Ont,  at  about  $100.- 
000.      Xoted    Mar.    12. 

SEM  ERS 

Milford,  Maine — (Official) — Plans  are  being  prepared  by 
Loud  &  Holmes,  Engrs.,  15  State  St..  Bangor,  for  a  sewer  svs- 
tem  for  Milford.  Albion  Oakes,  Milford,  is  Chn.  of  the  Bd."  of 
Selectmen. 

+Buckland,  Mass. —  (Official) — The  contract  for  construct- 
ing about  3Sno  ft.  of  ls-in.  sewer,  lias  been  awarded  bv  the 
Selectmen,  to  A.  M.  KEXZIE,  Somerville.  Albert  C.  Bray  is 
Clk.      Xoted    Apr.    30. 

Fitehliurg,  Mass. — D'Onfro  Bros..  Leominster,  submitted 
the  lowest  bid,  on  Apr.  22.  for  constructing  Section  5  f  the 
intercepting  sewer  at  $3  9, ,  mil  Krank  A.  Gammino,  Provi- 
dence, R.  I.,  for  Section  ti  at  o;.:n;  I 'avid  A  Hartwell  is 
Ch.  Engr.  of  the  Sewage  Disposal   Comn.      Xoted  Apr.    16. 

Siaseonset,  Mass. — The  following  bids  were  received,  on 
Apr.  29.  for  a  sewage-disposal  plant:  A.  Williams  .v.-  Co., 
$8035;  Daniel  D.  Pietro.  Ssnfi2:  Albert  V.  Balboni,  $8094;  M 
I).  Matte.,.  $8688;  International  Construction  Co..  $8788;  New 
Jork  Sewage  Disposal  ('...  sss,;;,  Thomas  Brums  110,345 
Falvey  ,v  Kelly.  $10,878;  J.  J.  White  c,,..  Mi.:;i;s:  Antonio  A. 
Caruso,  $12,240.  Robert  Spurr  Weston,  20  Beacon  St.,  Boston. 
is  Consulting  Engr. 

+H:irtford,  Conn. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  t,,,  e,,nst  ructinu  Section  B  of  the  Maple 
Ave.  sewer  system  to  O'NEILL   BROS.,   Hartford.     Xoted   Apr 

New  York,  N.  Y. — (Borough   of  Brooklyn)    -(Official)— Bids 

will  be  received  by  Lewis  K  Pounds,  Pres.  Borough  of  Brook- 
lyn, until  11  a.m.,  May  13,  for  constructing  sewers  in  various 
streets. 

Bids  were  received  Apr  22.  bv  Lewis  II  Pounds,  Pres 
Borough  of  Brooklyn,  for  constructing  a  sewer  in  4Mb  St 
from     17th     Ave.     to    l'.ith     Ave,,    and    an     outlet     sewer    in     |st|, 

Ave.   from   48th  St    to    19th   st     u E    Qhelardl   Conti 

Co.,   $i"i316;   Anthony    Lapadula,    $5379:    Paino    Bros,    $5441;   S 

n|;    A     F.    Koch.    Inc  .    ■ 
Sons.    s-.i;2:i;    .1     i'     Sebrade,    Inc.,    $6909;    A.    B.    Nicholas,    Inc., 
$6066;    !•'     A.    Pellergrlno   Co.,    $6346;    Joseph    Jennings, 

Xoted     Apr.     16, 

(Borough  of  Queens)  Hi. is  were  received  as  follows.  Apr 
22.  by  the   President   of  the   Borough   for  constructing   a   sewei 

In     liars.  11    and     Hamilton     Sts       Coleman     Kil  I  Oadway, 

New  Fork,  $25,544;  Henry  I.  Cornell,  $30,954;  Leo  E  Kelly, 
lac.    ?.in.r.7«:    Horn    A    Bessillon  Green    Contracting 

Co.,  $28,494;  Joseph  L    si  gretto  Ci  Ward  ft  Tully  Co  , 

I;    Newman    &     Cares     Co.,    $3 1,890       Noted     Apr     16 

\c«     )nrli,    IV.    Y. —  (Borough     of    the    Bronx)  —  (Official) 

Bids    will    I.,     received    bs     Douglai     Mathewson,    Pres.    of    the 

h  ol   in.    Bronx,  until   10  SO    i  m  .  Mas    IS,  for  construe!  - 

Ing  sewers  in   i      Wllllamsbrldgi     Road,   between  Walker  Ave 

and   silver  st     2      Ma,  i.  .  , .,.,,    Seddon    st     and   SI 

Dorsey  st    between  '/•  i  id  Seddon  SI 

I      St. .now     St      ben  ,1     McGraW    Ave;    Mciiraw 

\i.     between    Storrow    st     and    Pi        ■  •     Vve      Benedict    Ave 

iietw.eu   Storrow    SI    and    P 

-^Rochester     \.    1.      TI  for    the    construction    of 

disposal  Mstem.  Contracl   No    9  has  been  awarded 

bj    the   Boi r  Contract   Bnd   Sunnlv,   t..   MYERS  S    McWTJ 

i.i  \  MR,  Plttsford,  al  Rd \    Fisher  Is  Cits 

Noted   \i  1 1.   1 2    mil   \t  1 1 

Rllsabeth,  W.J.  Offli  I)  Bids  will  be  received  bj  the 
<  Ity   Council   until    '  ■ ,  uctlon   in   v 

\\     p    \.  .i  ■  . ■■.    ii   so  eat  Comr 

Newark,    \.   .1.        Official)      The    f.db.w  inc    bids    wore    recclv- 
Ic    Y.ill.-v     Sewerage    i 
Hon    tT     of    the    m  ... 

H.   Kelly,   Im 

Co .     New  ark,    N.    J  Merrlll-Rncl  New 

York.    N     V  Citv.    N    .1 

■  >• .  Mount  \'.i  non    N    v 

lion  Co     New    Yoi  It    X    Y 
r    Wenner,   Willow    Drove,   rem..   1260,810:  Bruno 
«     Petlttl,     i  Smlth-McCormlck    Co 

I    'Ulp     CO        Im  Nell     ,,    I  \        .1  ■    | 

John  8.  (  Cll     of  the  Comn      Noted   Apr    i, 
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Trenton,  X.  J. — The  Board  of  City  Commissioners  has  au- 
thorized the  construction  of  sewers  in  Randall  Ave.,  Elm 
St.    and    Home    Ave.      Frank    Thompson    is    City   Clk. 

♦  Bradford,  Penn. — The  contract  for  sewer  construction 
has  been  awarded  to  SHEEHAN  &  EMERY,  Bradford,  at 
$11,400. 

♦  Durvea,  Penn. — The  contract  for  sewer  construction  has 
been  awarded  by  the  Citv  Council  to  the  JOSEPH  BANKS, 
CONSTRUCTION  CO..  Wilkes-Barre,  at  $9762.  Noted  Apr.  2 
and   Apr.    23. 

York,  Penn. — Bids  will  be  received  until  noon,  May  15, 
for  storm  and  sanitary  sewers  in  various  streets.  G.  A. 
Warner  is  City  Engr. 

Annapolis,  Md. — An  appropriation  of  $50,000  has  been  au- 
thorized by  the  legislature  for  the  establishment  of  a  sewage- 
disposal    plant   at   Annapolis. 

♦  Baltimore,  Md. — The  contract  for  building  Imhoff  and 
sludge  tanks  and  sludge  beds  at  the  Sewage  Disposal  Works, 
Sanifarv  Contract  No.  133.  has  been  awarded  to  C.  B.  CLARK 
&  CO.,  200  East  Randall  St.,  at  $118,683.  Calvin  W.  Hendnck 
is  Ch.   Engr.   of  the  Sewerage   Comn.      Noted  Apr.    30. 

♦  Baltimore.  Md.—  (Official)— Bids  will  be  received  by  the 
Board  of  Awards,  until  11  a.m.,  May  20,  for  Sanitary  Con- 
tract No.  135,  constructing  lateral  sewers  and  house  con- 
nections in  District  No.  31-A.  Charles  England  is  Chn.  of 
Sewerage    Comn. 

Kensington,  Md.— See  item  under  Water  Supply— Irriga- 
tion. 

•Washington,  D.  C—  (Official)— Bids  will I  be  received  by 
the  Commissioners  of  the  District  of  Columbia,  until  2  p.m., 
May  11.  for  constructing  about  14,000  Iin.ft.  of  10-  to  24-in. 
pipe  sewers.  D.  C.  Oliver,  P.  Newman,  P.  L.  Siddons  and 
Chester  Harding   are   Comrs. 

Raleigh,  N.  C. — The  Citv  has  appropriated  $8000  for  the 
extension  of'  the  sewer  from  the  Pigeon  House  branch  to 
Crabtree   Creek. 

♦  Augusta.  Ga. — The  contract  for  constructing  sewers  in 
Eighth  St.  has  been  awarded  by  the  River  and  Canal  Commis- 
sion to  CASE  &  COTHRAN,  Candler  Bldg.,  Atlanta,  at  $15,079, 
and  the  contract  for  sewers  in  11th  St  to  JONAS  &  GAR 
RETTSON,  West  Palm  Beach,  Fla.,  at  $38,000.  Noted  Apr.  2 
and  Apr.  16. 

OidNden.  Ala.— The    City   has    voted    $30,000    bonds   for   con 
str •-.  ting  sewers   in    12th   St.      Charles   L.   Marsh  is  City   Engr. 
•nl.%erp.    Ohio — The    village    contemplates    constructing    a 
sewer  system,   to  cost   $30,000. 

Hnrvrns.  Ohio— Rids  will  be  received  by  the  Director  of 
Public  Service,  until  May  9,  for  constructing  sewers  in  va- 
rious streets.  August  Broemel  is  City  Clk.  F.  L.  Niederheisei 
is  City   Engr. 

♦Canton.  Ohio— (Official)— Bids  will  be  received  by  the 
Director  of  Public  Service,  until  noon.  May  26,  for  the  con- 
struction of  a  sewage-treatment  plant.  /..  W.  Kent  is 
Director. 

+C„nnenut,   Ohio— The    contract    for    sewer    construction    in 
various  streets  has  been  awarded  to  LININGER  &  BLNNE11, 
aut,  at  $5971.      Noted   Mar.   19  and   Apr.   30. 

Elmore,     Ohio— (Official)— See     item      under     Streets     and 

,.-., con.er.town,  Ohio— H.  L.  Maddock    Trust  Blag.,  New- 
ark arlng     plans    for    a    sewer    system    and     sewage 
Mt,  estimated   to   cost   $55,000. 

+  i  ri- :....-,. The    contract     tor    constructing    sewage- 

tnstinfiii    works    has    been    awarded    to    COOKE    &    touKi, 
.viiu-.    at    $37:!i-7       A      Elliott     Kimberly,    Columbus,    is 
Confining  Engr.     Noted   Mar,    19. 

+  <  heatertown.  Ind.— The  contract  for  constructing  a  sewer 
system    for  wh"h  bids  «  i-r    21.  has  heen  awarded 

K  e     \     HXTTTH    Oarv    at    S21.S24.     Other   bids   were   T.   <  amp 

,„.  South    Bend.   $24, nia.     <  tiarb  i    w. 
.  is  Engr.     Noted  Api     16 
Lafayette.  Ind.— The  Board  of  Public  Works  has  approved 
of   t h e   plain!  pi    P  ■     City    Engineer    for   sewers   in 

Roberta   and    Morton    sts. 

+n«nv in  -v  •     '  ■"•  ;v,(!1,".'"'i"-"'iV\pi"- 
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sewer,  at  $5152;  F. 
Gray  Sts.,  at  $6o7 
$5871.     Noted  Apr.  z. 

+  stigler,  Okln. — The  contract  for  constructing  a  new  dis- 
posal plant,  sedimentation  basin  and  repairing  the  present 
disposal  plant  has  been  awarded  to  the  TONKAWA  CON- 
STRUCTION CO.,  Tonkawa,   Okla.,  at   $S2S7.     Noted  Jan.   29. 

♦Everett,  Wash, — It  is  reported  that  the  contract  for  con- 
structing sewers  in  36th  Ave.,  has  been  awarded  bv  the  Board 
of  Public  Works,  to  the  ATLAS  CONSTRUCTION  CO.,  Everett, 
at   $135,000.      Noted   Apr.    9. 

Palouse,  Wash. — The  City  will  lay  8775  ft.  of  subsewers. 
for  which  bids  will  soon  be  called,  j.  M.  McCaw,  City  Engr., 
Garfield,  is  preparing  plans. 

♦  Seattle,  Wash. — The  contract  for  constructing  the  Cali- 
fornia Ave.  sewer,  has  been  awarded  bv  the  Board  of  Public 
Works,  to  T.  RYAN  &  CO.,  Lowman  Bldg.,  at  $78,714.  Noted 
Apr.   30. 

Seattle,  Wash. — The  lowest  bid  received  by  the  Board  of 
Public  Works,  for  the  construction  of  sewers  in  Courtland 
Place,  was   that  of  J.   H.   Cull,  at   $27,772. 

Spokane,  Wash. — Morton  Macartney,  City  Engr.,  is  prepar- 
ing plans  for  sewers,  to  cost  about  $165,000.  The  work  in- 
cludes, 323  ft.  23-in.  reinforced-concrete  pipe;  456  ft.  3!>-in. 
pipe;  400  ft.  42-in.  pipe;  750  ft.  45-in;  230  ft.  48-in.;  480  ft.  of 
54-in.;   1344   ft.   66-in.;  and    1086  ft.   7S-in. 

Exeter,  Calif. — The  Citv  will  spend  $25,000  for  a  sewer  sys- 
tem. 

+I,os  Angeles,  Calif. — The  contract  for  constructing  the 
sewer  in  Bonita  Place  between  Sunset  Blvd.  and  Selma 
Ave.  has  been  awarded  to  SAMUEL  KRl'LY,  at  $10,445.  Noted 
Apr.   30. 

Pasadena.  Calif. — R.  V.  Orbison,  Deputy  City  Engr.,  will 
award  the  contract  about  June  14  for  various  sewer  improve- 
ments  estimated   to   cost   $10,000. 

Ottawa,  Ont Bids  will  soon   be  called  by  the  City  Council 

for  the  construction  of  a  trunk  sewer  system,  to  cost  $25,000. 
A.  Currie  is  City  Engr. 

♦  Vernon,  B.  C. — It  is  reported  that  the  contract  for  sewer 
extensions  has  been  awarded  by  the  Citv  Council  to  CUMMINS 
&  AGNEW,   Vernon,  at   about  $90,000. 

t;  iRBAGE 
South    Orange,    N.   J. — Bids    will    be    received    until    May    15 
by   the  Village   Clerk   for   the   collection   and   disposal   of  gar- 
bage. 

♦  Carnegie.  Penn. — The  Citv  Council  has  awarded  the  con- 
tract to  the  PROSSER  CONSTRUCTION  CO.,  for  the  collec- 
tion and  disposal  of  garbage  at  the  following  prices:  One 
year,   $4440;   three  years,  $13,320».  five  years,   $21,900. 

Pensaeola,  Fla. — The  City  Commissioners  will  ask  for  bids 
at  once  for  the  construction  of  an  additional  crematory.  L. 
Earle   Thornton   is  City   Engr. 

STREETS    AND    ROADS 

♦  Boston,  Mass. — Bids  were  received  Apr.  28  by  the  Mnss.i- 
shusetts  Highway  Commission  for  improving  highways  as 
follows: 

Oxford  Township.  3100  Iin.ft.  of  macadam  road  HORNE, 
LOWE  CONTRACTING  CO.,  Millburv  at  $4629  (awarded  con- 
tract);  Antony  Corchia,  $4922;  Hugh  J.  Maguire,  $5017;  N.  E. 
Contracting  Co..  $5164;  B.  Perrini.  $5452;  A.  Williams  &  Co.. 
$5684    and    R.    F.    Hudson.    $6231. 

Erving  Township,  about  4600  Iin.ft.  of  macadam  road.  F.  B. 
EL  LIS.  Melrose.  $11,066  (awarded  contract);  Antony  Corchia. 
11,014;  Home-Lowe  Contracting  Co.,  $11,379;  R.  F.  Hudson, 
$12,298;  A.  Williams  &  Co.,  $13,227;  Lane  Construction  Co., 
$14,404;  and    Way    &   Cellilli.    $17,135 

Middled. n  Township,  about  5300  iin.ft.  of  macadam  road, 
J.  A.  GAFFEY,  Melrose,  at  $11,103  (awarded  contract):  F.  K. 
Kllis,    $11,402;    T.    .1      Movnihun.    $11,454;    J.    10.     Watkins,    $11,- 

605      D.    II.    si han    Co.,    $11,658;    R.    F,    Hudson,    $11,979    and 

the     Knwe    Contracting    <'••..    $14,469. 

Shlrle\  Township,  about  6500  Iin.ft.,  ANTHONY  COUCH  I. \. 
Boston,  at  $13,178  (awarded  contract);  A.  Pallatto,  $12,257; 
p.  P.ompiann,  $12,790;  A.  Williams  &  Co.,  $14,369;  F.  E,  Ellis, 
$15,752;  J.  A.  Gaffe  v.  $ii;,i;::ii;  ii.  w.  Parhell,  $16,705;  D  3 
Sheehan  Co.,  $17,658;  Howe-Lowe  Contracting  Co.,  $18,116; 
Lane  Construction  Co.,  $18,167;  N  B.  Construction  Co..  $21.- 
842;  Donovan  &  Cassidy,  $22,156;  and  Ken. lie  ,v;-  Stoddard,  $22,- 
:n        \,iiini     \\      Dean    is   Chief    Engr.      Noted    Apr.   23. 

♦  (Official)  Bide  were  received  \p>  21  bj  the  Board  of 
Public  Works,  for  widening  Sevei  St.  from  Humboldt  Ave  to 
Walnut  St,  as  follows  WILLIAM  .1  BARRY,  si  7,650  (award- 
ed contract)  Michael  De  Slsto,  $19,117;  Hugh  Nawn  Contract 
Ing  Co.,  $20,416;  .1  C  Coleman  &  Sons  Co.,  $28,277;  Thomas  F. 
Broderlck,  (26,675;  James  Doherty,  $31,976;  and  John  F 
Beatty,   $32,026.     L.   K.   Rourke  Is  Comr.     Noted    Apr.    16 

♦The  contract  for  paving  Vverj  St.  has  been  awarded  to 
COLEMAN  BROS.,  at  $9216  foi  bitullthlc  pavement.  Other 
bidders  wen-  James  Doherty,  $10,162;  and  McCartlo  .v 
Wall  ii    1 16  "7i      i.    k    Roui  ke  Is  Comi    oi   ru\>.  \vi<s 

♦Hartford,  Conn.     The  contract    foi    the   laying    of   asphalt 

pavomenl   flu  il f  1014   has  been  aw  ardetl   bs    the 

Boi -   Contract    and    SuppU     to    the    EDW   \.RD    BALF    CO., 

Hartford     at       14,382        Other    bidders    were        Baker,     Bouner 

hi.       i  0   I i  i '.iv  Ing   Co.,   $86   ii  8 

♦Hartford,  Conn.     The   contract    for   the  construction    oi    I 
ocl  if  gravel  t  oatl    In    Bel  hnn>    Tow  nshli)   has   been   aw  ard 

i    i    i       th<    .'i.ii.'    Ilirloi  ..1    Cm sinner   to   the  ■  '(  iNNKi  'TIC1 

tOADS    ,v    CONSTRUCTION    CO.,    Now     Britain,    Conn., 

■  i.     Noted   Mai 
♦Hartford,  Conn.     The  contract    for  laying    rurb  and   side- 

irdert  b     thi    r |  i  lout .  net  and  Supply 

to  tho  CANDER  STONE  CO.,    Hartford,   Conn    at    $8364       Othel 
■nln.H.i,    Hal  tford,    $8639   and    A,    S     l 



♦Walllna-ford,    Conn.     The    contract      for     paving     several 
i,.  ,  i       hni     !-•  •  H  irded     to    THI  IM  VS     K  E  iRNEY,     M      M 

rlden,  I ' .,  ftl   $12,848,     William    H,    McKensle  is 
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+  \Vnterl>urj,  Conn. —  (Official) — Bills  were  received  Apr.  28 
by  the  Board  of  Public  Works  for  paving  North  Main  St.  as 
follows:  BARBARA  &  D'AURIO.  Waterbury.  at  $5925 
(awarded  contract);  F.  T.  Lev  &  Co..  Inc.,  $8275;  L.  Archaum- 
bault,  $6537;  Henrv  Kellner  &  August  Fiege,  $6687;  and  Ed- 
■rard  Tracy.   $7200.     R.  A.  Cairns  is  City  Engr.     Noted  Aur.  23. 

•  Albany,  >'.  Y. —  (Official) — Bids  will  be  received  by  John 
N.  Carlisle.  State  Highway  Corar,  until  1  p.m.,  May  21  for 
constructing  roads  in:  Allegany,  Delaware,  Franklin,  Mon- 
joe,  ''range.  Orleans,  Onondaga,  Schenectady,  Schuyler  and 
Tompkins  and  Wayne  Counties.  Also  for  the  repair  of  roads 
in  Albany,  Cayuga.  Columbia,  Lewis.  Liivingston,  Monroe, 
Nassau,  Oneida,  Onondago,  Ontario,  Oswego,  Rensselaer,  St. 
Lawrence,  Saratoga.  Schenectady,  Steuben,  Suffolk,  Ulster, 
Wayne    and    Westchester    Counties. 

•Albany,  X.  Y. — Bids  were  received  May  1  by  the  State 
Highway  Commission  for  furnishing  road  oil.  The  following 
axe  the  names  of  contractors  bidding:  John  Baker,  Jr.,  17 
Batterv  PL,  New  York,  N.  Y. ;  Atlantic  Refining  Co..  245  North 
loth  St..  Philadelphia,  Penn.;  United  States  Asphalt  Refining 
Co..  90  West  St.,  New  York.  X.  Y. ;  Barber  Asphalt  raving 
Co..  Land  Title  Bldg..  Philadelphia,  Penn.;  Standard  Oil  Co., 
26    Broadwav.    New    York,    N.    Y.: 


Binder, 
bbl„  1.  c.  ] 

r  0.0827 

uic     0.073 

0.09 


(laid. 


0.095 
ii  .096 
0.092  0.089S 

DIVISION    No 
0.0845  0.0946 

0.076  'i    986 

0.126  0    136 

0.0825  0.0875 

0.076  0.0868 


Coal  oil, 
bbl„  c.  1. 

0.0652 

0.064 

0.072 

O.0S5 

0.0735 

0.075 
0.063 
0.085 
0.075 

;.",<; 


us  6 
.073 
.095 


DIVISH    N  No    3 

Price  in  cents  per  gallon- 


I.  c.  1. 

Standard    ....    0.1195 

Atlantic 0.084 

|  S i, .use, 

rh,  r    ii.  136 

Baker 0.0S85 


J.  S.    .  .  . 
:.'i  rbei 
iakcr  . . 
Atlantic 


bbl.. 
c.  1. 
n  .  nssf, 
0.079 
0.093 
0  095 
II  .117  4  7 


bbl., 

c.  1. 

n    0966 

0    091 

ii.ll 
ii    in". 
0.0869 


tank. 
c.  l. 

II    0505 
o    046 
ii    11495 
0.065 
0.0453 


Coal 
oil, 
bbl., 
c.  1 

i'    079 

;:' 

ii    U775 

0.085 

0.0689 


Coal 
oil, 
bbl., 

1.  c.l. 
0.0905 
0    "77 
0.09 
0.095 
0.0S36 


DIVISION    No.    4 


C.0S45 
0.09 
0.095 
0.073 

0.073 


0.0935 

0.10 

0.106 

ii   08 

o    OS 


DIVISION    No.    5 


Randard    .      .  0.091 

k.tlantic   ..  0.083 

'.  S 0.0875 

fak.r 0.0863 

b.  r    0.136 


ill  intlc  . 

'.a  l  In  i     . 
laker  ..  . 


0.0915 

Ltlantli        .    .    ii   083 

i  136 

.1  086 

.  ,  0.0826 


0.085 
0.073 
0.09 
0  0711 
n  096 


0.0915 
0.08 
o   0976 
ii   01  76 
o    106 


Bindi  i 
bbl.,  c.  ' 

o  us:;.-, 

0  "7.'. 
0.0826 
ii   0768 

o.  126 


0765 

or,  I 
"7:: 


DIVISION   No. 
.0835     n   0916 


i 

n    071 
0.096 


0.096 
0.081 
n    106 

0.0777 


Dlvisn  iN   No. 
i 


II     OS 

0  I  o.- 
ll  1197 
0.0777 


n    0766 

, 

n  os;, 
0.076 
n   ni;i;s 


DIVISION  Nn    8 

laii'l.  i,l 0    076 

:ai  I,.  ,      0.0 

uk,  r     i.: 

0 

tlantlc 


0.086 

0.07 

0.082 

0.0768 

0.96 


o   0866 

0.071 

0.096 

0.0825 

0.0761 




.    0  i  19 
0.082 

0 


DIVISION   N, 


,',, 


bbl., 
C.  I. 


Price  in  cents  per  gallon 
Bin-       Mot 

,1,1.  nil 

bbl.,      tank, 
I.  c.  I.      c.  1. 


Coal  Coal 

oil,        oil,  oil, 

bbl.,       lank.  I.bl  . 

C    I.        C.  1  C.  1. 


tan, I 
in  ,1 

nl"  ' 

S 


8      0.0  0866  0.1  0.06        0.0771 

0.064      0  079  n  066 

o  I  n;      0.128  0.136     0.076  0  086 

o,o.-,77    0.0768  0.08  14  0.0  158   0  0687 

I  -  01    '  0  09     i   0.04 


n  nssr, 

ii  096 


John  N,  i  '.ii  lisle  is  Comi .     Noted    Api     2:1. 

\.-«     %  nrk,    >.    %  .     1  B01 i'    "'     tfanhatti 

his   were    received    \\<     80   b;     thi    Commissioner  of 

>r  furnlshin      ind  6   1 1    wood  pa  \  Ing   blocl 

■tiger    a     Russell   Co.     (72B2      1      s     Wood    Pn 

■1       1      1  Id     t     Co.,         147       \' oan    • 

■2;   ami    11,,'    Bai  i"  '     y  ph  ill    Pai !o„      r076       F    .1     11 

Noti    1     Vpr.    23. 

h    nf    Brool  I  lal)       in. is     were     pi 

pr.    29    1  follow 


(1)  Paving  with  asphalt,  Beverly  Road;  Barber  Asphalt 
Paving  Co.,  $7015;  Cranford  Co.,  $6103;  Uvalde  Contracting 
Co.,  $62S4;  Borough  Asphalt  Co.,  $6610;  and  the  Topeka  Co., 
$6075. 

(2)  Repaying  with  granite.  Bridge  St.;  M.  F.  Moran,  $37,- 
.',34;  John  J.  Gorman  Contracting  Co.,  $36,716;  Joseph  Rosen- 
thal, $37,r,s.S;  Norton  P.  Gorman  Contracting  Co..  $36,541; 
Robertson  Construction  Co.,  $37,637;  Frank  J.  Gallagher.  $39,- 
056;  Gan-Ford  Co.,   Inc.,  $36,279;  and  M.  H.  O'Brien,   $34,673. 

(3)  Repaying  with  asphalt.  Crescent  St.:  Barber  Asphalt 
Paving  Co..  $13,612:  Cranford  Co.,  $12,415;  Uvalde  Contracting 
Co.,   $11, $74;   and    the   Borough   Asphalt  Co..    $11,651. 

(41  Repaying  with  granite.  Flushing  Ave.:  John  H. 
Gulnan  Contracting  Co.,  $45,167;  C.  A.  Myers  Construction  Co., 
$42,671:  Norton  &  Gorman  Contracting  Co.,  $45,063;  and 
Newman  &  Carey  Co.,  $41,534. 

(5)  Repaying  with  asphalt,  Greene  Ave.:  Barber  As- 
phalt Paving  Co.,  $1S,377:  Cranford  Co..  $16,732:  Uvalde  Con- 
tracting Co.,   $16,529;  and  the  Borough   Asphalt  Co..    $17,794. 

(6)  Repaying  with  granite.  Hamilton  Ave.:  Brooklyn  Al- 
catraz  Asphalt  Co..  $67,SS9;  John  H.  Guinan  Contracting  Co., 
$70,270;  Joseph  Rosenthal,  $71,984;  Norton  &  Gorman  Con- 
tracting Co.,  $69,883;  Robertson  Construction  Co..  $73,216; 
M.  P.  Hickey.  $68,390:  Gan-Ford  Co.,  Inc.,  $6S,S52;  Newman 
&  Carey  Co.,   $69,100;   M.  J.  O'Hara,  $67,175. 

(7)  Repaying  with  asphalt,  Nostrand  Ave.:  Barber  As- 
phalt Co.,  $27,270;  Cranford  Co.,  $25,644;  Uvalde  Contracting 
Co..    $23.>i.,0;   and    the  Borough   Asphalt   Co.,    $26.6S3. 

(8)  Repaying  with  asphalt,  Union  Ave.;  Barber  Asphalt 
Paving  Co.,  $34,918;  Cranford  Co.,  $35,744;  Uvalde  Contracting 
Co..   $34,240;   and    the   Borough  Asphalt    Co.,   $33.9S4. 

(9)  Furnishing  broken  stone:  Haverstraw  Crushed 
Stone  Co..  $10,750;  Norton  &  Gorman  Contracting  Co..  $10,500; 
and  Frank  J  .Gallagher.  $10,250.  L.  H.  Pounds  is  Pres.  of  the 
Borough.      Noted   Apr.   23. 

+  (P,orough  of  B-ooklyn)  —  (Official)— B:,s  we-e  recei-~d 
Apr.  22,  by  the  President  of  the  Borough  of  Brooklyn  for 
.street    improvement   as    follows: 

Franklin  Ave.  repaying  with  granite:  John  J.  Guinan  Con- 
tracting Co  $28,853:  FRANK  J.  GALLAOHEU.  $27,042 
(awarded  contract  1;  M.  J.  n'Hara.  $29,871;  Norton  &  Gorman 
SPJ1!!;?01"1^  ,,°-  S2S.S79;  M.  Y.  Hickey.  $27,461:  Louis  Granato, 
$28,725;   and   MacFarlan  Contracting  Co.,   $30,140. 

West  lath  St..  repaying  with  asphalt:  Barber  Asphalt 
Paving  Co.,  $21,746!  Cranford  Co..  $20,363:  Uvalde  Contracting 
£&••  lU'4,1.^  Bor°ueh  Asphalt  Co..  $19,S42;  and  the  TOPEKA 
CO.,    $17,443    (awarded    contract). 

iFu."li8h,W  an<1  delivering  wood  paving  blocks:  J.  Leo- 
KnJ',  tI^tS."  V2:'.';JJ;  S'  Wood  Preserving  Co..  $5055;  BARP.KR 
^FALT  PAVING  CO..  $4S67  (awarded  contractu  and 
Wyckoff    Pipe    &    Foundry    Co.,    $5220.      Noted    Apr.    16. 

+  ( Borough  of  Brooklyn)  — (Official)— Bids  were  opened 
Apr.  15  and  contracts  awarded  by  the  President  of  the 
Borough  of  Brooklyn,  for  street  improvement  work  as  fol- 
lows: 

MANVVll.:'lVll'co'.:'$ri,9fi  CUrbing  and  ,ayinS  sidewalks  to  the 
ULRICH  'W  ci^"-  "'*•',-'"<?•  curbin^  ana  laying  sidewalks  to 
TRACTINGtCl!>rt>a$ll"f39With    aSPhaU   t0   the   UVALDE   CON- 

PREDSCATApbN§.raadtin$K20,551blne  "*  ^'^  sidewalks  to 
r, ,  P.a^olLs' •  Pay'ng  "i"1  asphalt  to  the  BARBER  ASPHALT 
PAVING   CI  1..   at    $51 

(Borough  of  the  Bronx)  —  (Official)— Bids  will  be  received 
by  Douglas  Mathewson,  Pres.,  of  the  Borough  of  the  Bronx, 
until   10:30   a.m..    .May    13    for   repaying 

West  164th  St.  from  Summit  Aye.  to  Anderson  Ave.,  with 
sheet    asphalt    ami    asphalt    block. 

East  168th  St..  from  Cortlan.lt  Ave.,  to  Melrose  Ave.  with 
sheet  asphalt  on  a  concrete  base. 

Baal  134th  St.  from  Southern  Boulevard  to  Locust  Ave., 
with    sheet    asphalt    on    a    concrete    base. 

For  grading,  Betting  curbstones,  flagging  sidewalks,  lay- 
ing crosswalks,  building  approaches,  and  erecting  fences,  on 
Parker  St   from  Castlehill  Ave.  to  Lyon   \ve 

Kor  grading,  selling  curbstones,  flagging  sidewalks,  lav- 
ing   crosswalks,    building    approaches    and    erecting    fences    on 

Mathews    We.   from   Van   Nest    Aye.    to    Bronxdale     ive 

K,,i    repaying    with    redressed   granite   blocks,   on  a   concrete 

base,   Cortlandt    Aye     from    East    162nd   Si.   t.>    Baal    I68rd   SI 
For  regradlng,  selling   curbstones,  flagging  and   reiki 

rhe    sidewalks,     laying    crosswalks,    and     paving    with    granite 

blocks  on  a   sand   foundation,   Seneca     Vve.    rrom    Hunts 

to   100   ft.  cast  of  Edgewater   Ro 

(Borough   of   Richmond)    -(Oflicial)— Bids  will   be   received 

by  Charles  .1    McCormack,   Pres.  of  the  Borough   of  Rli  h 

until  noon,   Mai    i-   for  furnishing  and  delivering    168, aL 

of   liquid    asphalt    for    road    sum 

+  \iiiuiiic  city,  \.  .1.  (Official)  The  contract  for  paving 
Baltli  Ave.  has  been  awarded  to  RICHARD  LAMB  136 
Libert]    St.,   New    Y,.,k.   n.   y.  .1.   .1.   Laschlver   is 

Secy.     Noted   Apr.   9. 


Jersey  I'll 
Board  .■!'  Cor 

WTegmar,    PI     from    Van   CleiT   si     i,,  .la.kson    Aye.    with' brick 
pavemi  I  .1.  Pagan  is  Cltj   Clk. 


v  J.     (Official)     Bids  will  be  received  by   ihe 

nniii    1   p.m..    Ma\    1  I.   for   Improving 

1 . .  o    si  t     1 . .    1  .  .  1  , . :.    .    .  . 


Tin-  contract    tor   paving   five   si 

the  Board  of   Public   w  oi  ks  to 


has 


+  \.»nrk.     \. 

1 ' M  1 1  1  I  1 1 > t i;i  I  I  , 

the  STAND  \i;n   1:1  11  LITHIC  CO.;  South    12th  St.,  al    I 

South    I  .Hi    St.,    al    (18,347;    Palm    St.,    at    $11  1   st 

at   $lo,.-,i  s.    and    N01  1  h    Se\  anth    St,    | 


■  - 

1 


ik.   \. 


by    the    1 1    0 

ei  Hon     ol     the     R001 

1: i\  elt     1:111111 

I'm  I  h     A111I1,,  I  .    V    .1  .    Is  I  ',,111,1  (     I  ai,,  1 


Bids  will  be  1  ecei\  ed   until    Mas    I] 

Krei  hpl  '•  1       foi     pa>  Inj      , 

11    ^ ii"  oi'  •■      Road,      r. u,  h     ol 

oni  rete  «  ill   be  used       Uvln    B    i',,\ 


•Philadelphia,   Peon,     (Official)     Bids   will   be   received   bv 

M.   1.    1  ',M,k,\    1  Mi ..   uniil   noon,    Ma]     16,    foi    pa>  Ini  1 

1  Vpi luantitlea    of   materials    reo 

'"  cu.yti    gradl  ,  ,,i    top  soil 


1 


•?s-? 
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4  in.  deep:  2n  \ui  o  sq.vd.  top  soil  or  river  mud  IS  in.  deep: 
50.000  cu.yd.  grading:  rOOO  cu.yd.  concrete;  45.300  sq.yd.  bitu- 
minous pavement  and  35.S00  sq.yd.  water  bound  macadam. 
The  estimated  cost  is  $500,000.  Plans  are  on  file  with  Engi- 
neering News. 

Pittsburgh.  Penn. —  (Official) — Bids  will  be  received  by  R. 
J.  Cunningham,  County  Controller,  until  10  a.m.,  May  12,  for 
improving  highways  in  Allegheny  County  as  follows:  Elms- 
worth  and  Haysville  Road:  Duquesne  and  Dravosburg  Road; 
and  West  Run  Extension  Road.  Plans  are  on  file  with  the 
County   Road   Commissioner,   Em.    306,   Courthouse. 

York,  Penn. — (Official) — Bids  will  be  received  by  the  City 
Clerk,  until  noon.  May  15  for  paving  portions  of  various 
streets.      Geo.    A.    Warner    is    City    Engr. 

+  Ba1timore,  Md. — Contracts  have  been  awarded  by  the 
State  Roads  Commissioners.  601  Garrett  Bldg.,  to  H.  S. 
SWAXX.  La  Plata,  Md.,  for  1.02  miles  between  Bryansville 
and  St.  Marv's  County  Line,  Charles  County  concrete,  at  $49,- 
831,  to  STROBAUGH  CONTRACTING  CO.,  New  York,  exten- 
sion of  sea  wall  and  bridge  at  Soloman's  Island,  at  $13,- 
371;  to  DAVID  M.  ANDREWS  Co..  Mount  Vernon  Ave.,  and 
2fith  St..  Baltimore,  at  $2S,9S0  for  5  miles  from  near  Lewiston 
to  near  Thurmont.  Frederick  County,  resurfacing;  to  PHILIPS 
&  XHAL.  Hurlock.  Md..  for  6.76  miles  from  Berlin  to  Gnatts 
Entrance.  Worchester  County,  concrete,  at  $90,676;  to  WINS- 
T<  IX  &  CO..  Brown  Station.  N.  Y.  Princess  Anne  to  Allen, 
Somerset  County,  at  $7S,31N;  to  S.  T.  BROTi;JIARK!,l!, 
Cumberland,  Md.  Sec.  2  Allegany  Coantv,  i>hl  Town  I'.oad, 
macadam  at  $5075;  to  F.  A.  DTJYALL,  St.  Michaels,  Md..  at 
$47,294;  Annapolis  to  South  River  Road  Anne  Arundel  County, 
concrete. 

+The  contract  has  been  awarded  by  the  State  Roads 
Commi  inner  601  Garrett  Bldg:.,  to  HARPER  &  VOIGT  CO., 
717  14tii  St.,  N.  W.  Washington,  D.  C,  at  $35,700  for  the 
construction  of  a  road  from  Darnestown  to  Wadsonville, 
three  and  one-half  miles.     Noted  Apr.  9. 

-••Columbia,  S.  C. —  (Official) — The  contract  for  laving  60.- 
000  sq.yd.  of  pavement  has  been  awarded  to  R.  M.  HUDSON, 
Atlanta.  Ga„  at  $1.64  for  sheet  asphalt  and  $1.55  for  bitu- 
minous concrete.  Other  bidders  were  the  West  Construction 
Co..  $1.79  and  $1.65;  Noll  Construction  Co.,  $1.68  and  $1.56; 
Atlantic  Bitulithic  Co..  $1.12  for  bitulithic;  Robert  O.  Lassiter, 
$1.69  and  $1.62  and  the  Continental  Public  Works  Co.,  $1.67 
and  -1.63  for  sheet  asphalt  and  bituminous  concrete  respec- 
tively.     John    McNeal    is    City    Engr       Noted    Apr.    23. 

■Hlirmiiigliaiii.  Ala. — The  Board  of  Commissioners  awarded 
the  contract  to  T.  GRAFTON,  on  Apr.  28  for  improving  3Sth 
St.  from  Ave.  B  to  Ave.  F,  at  $5761.  Julian  Kendrick  is 
City   Engr.      Noted   Apr.   23. 

Ashtabula,  Ohio — The  City  Council  has  authorized  the  pav- 
ing of  South  Ridge  St.,  from  South  St.  to  the  Austinburg 
Road.     L.  A.  Amsden   is  City   Engr. 

Cincinnati,    Ohio — (Official) — Bids   will   be   received   by    the 

inly    Commissioners   until   noon,    May    29    for   im- 

ig     Reading    I'ike    under    Spec.    642    and    for    improving 

i.i     Road     imrler    Spec.    640.      Albert    Reinhardt    is 

Clk. 

Frank    S.    King.    City    Engr.    submitted    a    preliminary    esti- 
mate  of  street    improvements    to    the    City    Council    as   follows; 
nks  Ave.,   $202,000;  Ludlow  Ave.,  $290,000;  Quebec  Road, 

Qu !ity     Ave,     $270,000;     Eastern     Ave.,     $395, 

Hamilton   Ave.,   $375,00;  Warsaw   Ave.,   $170,000;   Madison   Ave., 
I   Public  Landings,  $180,000,  a   total  of  $2,382, 

+Columbns,  Ohio — (Official)   -The  contract  for  paving    with 

waterbound    macadam     the     Bucyrus-Tiffin      Komi     lias     been 

awarded     by     the    State     Highway    Commission     to    SEYSLE    & 

WOLFE,     Second     National     Bank     Bldg.,    Toledo,    at    $11,733. 

i:    Marker  Is  Comr.     Noted    Apr.   23. 

Dennlaon,  Ohio  The  CItj  Council  has  passed  an  ordinance 
foi    the   paving   of     (cCi  In  ' lod    Park. 


i.i,, 


I    r.  in., n(.      Ohio 

Washington   St.     C 


Bids  will  be  received  by  Charles  n.   Fetzer, 
for  paving   South   Main  St. 

Plans    are     being     prepared     for     paving 
a.    Hochenedel    Is   City    Engr. 

Greenford,  Ohio     Bids    will   be   rec I   b      L,    B.  Coy,  Clk., 

until   May   9   for   m  10   im.fi     of   road.      El  t    s. 

Smith.    Yoiii  i  :ngr. 

>iorrii>    i  u>,   ohi,.     (Murra      posl    office)      (Official)     Bids 

"'ill    bi  Ci    til    ,    May    12    for   im- 

provlng  i.o,  i  -ii 

n.->i    Lexington,   Ohio     (Official)      Bid      will    be    n .'-'I   by 

i  [a       !5  for  Improvlnt     Brown 

i  H      ft  St.  to   the   Toll  ao   and   I  ihio   Central    ft.R 
+  -iirii,i;ii.  i,i,  Ohio     Tl  est  Pleasant 

een      twarded     to     W      P. 
Cll 

+ 1  ri.iiiin.   Ohio  been  awai  fled 

'•  -I'll  \i.t   i :  i    mliton 

181    foi  nd   to OUP         CO      Dayti 

$7452   Co,    North    Main 

+  *  ■ mlmra,   Ohio 

\     ,       to    I- 

13  B]        Mallei  t.   to   P 

MVI.'.TT    :.i  1.    to    MILLE1  QUINN,    at 

4-1   ,,..(. I    i   ,,11...     Mich 

1.-.     Ilo      Iron 

lo   t     i     Menu  \tii    .',    suns. 
to 

..I 
Cul 

I  .Mil, 

rod        ' 


Detroit,  Mich. — It  is  reported  that  Wayne  County  will 
spend  $335,000  on  the  construction  cf  concrete  roads  this 
year. 

Grand  Rapids,  Mich. — Bids  will  soon  be  received  for  paving 
a  number   of   streets   with    brick.      L.    Stevens    is   City    Engr. 

•fChicago  Heights,  111. —  (Official) — Bids  were  received  Apr. 
2S  for  improving  a  number  of  streets  as  follows:  CHICAGO 
HEIGHTS  COAL  CO.,  Chicago  Heights,  at  $141,663  (awarded 
contract);  Ponger  &  Fletcher,  $143,535;  James  A.  Sackley  & 
Co.,  $150, 90S,  and  Smith  &  Brown,  $153,04;.  M.  H.  McCoy  is 
City    Engr.      Noted   Apr.    16. 

Kluin,  111. —  (Official) — Bids  will  be  received  until  May  12 
for  paving  four  streets  as  follows:  South  State  St.,  about 
10,696  sq.yd.  brick  pavement;  Park  St.,  15,953  sq.yd.  asphaltic 
concrete;  Vincent  PL,  2459  sq.yd.  asphaltic  concrete,  and 
Commonwealth  Ave.,  2336  sq.yd.  asphaltic  concrete.  Morgan 
H.   Brightman   is   Engr. 

(Official) — Bids  will  probably  be  received  about  June  15 
for  paving:  Center  St.,  17,551  sq.yd.  asphaltic  concrete;  Kill 
Ave.,  7846  sq.yd.  asphaltic  concrete  and  Addison  St.,  4636 
sq.yd.    asphaltic    concrete.      Morgan    H.    Brightman    is    Engr. 

Taylorsville,  111. —  (Official) — Bids  were  received,  Apr.  22, 
for  street  paving  as  follows:  H.  R.  Wolf,  Alton,  111.,  brick 
paving,  $90,214.  and  McColman  Construction  Co.,  Decatur; 
concrete,  $6672  (will  probably  be  awarded  contracts);  C.  B. 
HcNamara,  $105,144;  Charles  Degenhardt,  $10.8.189,  and  Dun- 
lap-Dippold  Co.,  $109,800.  J.  W.  Dappert  is  City  Engr.  Noted 
Mar.    26. 

+Green  Hay,  Wis. — The  contract  for  paving  nine  streets 
has  been  awarded  to  the  WHITE  CONSTRUCTION  CO.,  Mil- 
waukee, at   $112,440. 

HhJanesville,  Wis. —  (Official) — The  contract  for  improving 
three  streets  has  been  awarded  bv  the  Board  of  Public  Works 
to  GUND,  GRAHAM  &  CO.,  Freeport,  111.  J.  A.  Fathers  is  a 
member   of   the   Bd.      Noted    Apr.    9. 

+Kenosha,  Wis. — The  contract  for  improving  the  Geneva 
Road  has  been  awadred  bv  the  County  Highway  Commission 
to    MOCKLER    &    DARROW,    Waukegan,    111.,    at'   $33,300. 

+  I.ake  Geneva,  Wis. — The  contract  for  paving  Main  and 
Broad  Sts.  has  been  awarded  to  D.  A.  THATCHER,  Chicai  o, 
111.,   at    $48,153.      P.   J.    Hurtgen   is   Engr. 

Madison,  Wis. — State  Highwav  Engineer  A.  R.  Hirst  esti- 
mates that  .83,6110,000  will  be  spent  on  the  construction  of 
State    Aid    Highways    in    1914. 

+Munroe,  Wis. — The  Common  Council  has  awarded  the 
contract  to  T.  W.  QUINN,  Madison,  at  $20,209,  for  paving  live 
streets  with  brick  and  creosoted  block.  P.  J.  Hurtgen  is 
Engr. 

Iiiehland  Center,  Wis. — Bids  will  be  received  by  Reuben 
Sutton,  City  Clk.,  until  May  15  for  laying  6056  sq.yd.  of  r.  in- 
forced-concrete  pavement  and  16x3  ft.  of  combined  curb  and 
gutter.      Noted   Apr.    23. 

♦Superior,  Wis. —  (Official) — The  contract  for  paving  Cumi 
mini;  Ave.  has  been  awarded  to  JOHN  DIFFON,  Superior,  at 
$30,063.      E.   B.   Banks   is   City   Engr.     Noted  Apr.    23. 

♦  (Official) — The  contract  for  paving  Power  Ave.,  for 
which  bids  were  opened  Apr.  27,  has  been  awarded  to  FIELD- 
ING &  SHEPLEY,  St.  Paul,  at  $76,612.  Other  bidders 
K.  P.  Cofland,  $77,473.  and  the  White  Construction  Co., 
944.      E.   B.    Banks   is  City    Engr. 

Watertovrn,  Wis. —  (Official) — We  have  been  advised  that 
there  will  be  no  paving  done  in  Watertown  as  noted  Apr  2. 
P.   S.    Webber   is  Clk. 

♦  Atlantic,  Iowa — The  contract  for  paving  about  56  blocks 
has   been  awarded    to    P.   C.    HANSEN   &    SON,  Sioux  City. 

Boone,    Iowa — (Official) — Bids    will    be    received    until    Ma: 

13    for    laving     71. I    sq.yd.    of    paving,    55,0d0    lin.ft.    of    CU 

and  gutter  and  2.".,ooo  lin.ft.  on  4-in.  water  main.  Otto  Hll 
is  City  Clk. 

fort  Dodge,  Iowa  (Official)  Hi. Is  will  be  received  by  the 
citj  until  9  a.m.,  May  11.  for  constructing  about  31,271  sq.yd 
oi    paving.      \v.    L.    Tang    Is   City    Clk. 

+  I>iiIii«Ii,  Mian.  -(Official) — The  contract  for  paving  and 
curbing  at  the  town  site  Of  the  Minneapolis  Steel  Co.  has 
be.,,    awarded    to    the    BUTLER    COONS    CONTRACTING    CO.,  I 

Nib lone.     \ln,,i         Mori  II    S     NICholS,     Pall Hide..    Minneapolis, 

are   t  he    Eng  rs.      Noi  ed   Apr.  9. 

Fairmont,    Minn.      (Official)      Bids    vi  ill    1 eived    by    theij 

stale  Highway  Commissioner,  until  1  p.m..  Mac  22  for  grad- 
ing and  constructing  culverts  on  live  miles  of  road.  II  C 
\olie  Is  County   Audi 

+  Mi ■ is.    Minn.      (Official)      The    .-ontracl     for    gradln«r| 

and   macadam  I    Ing   under  contract    No    II   has  been  awarded  bvi 
the    Board    ol    Counts    Commissioners   to  GEORGE  TVliNII AM| 
,v   JAMES    BAKER,   Sprint;    Park.    Minn.,  a  I    $9999.      A.   1 '.    Erlck- 
son    is  Counl  |     Vudi       Noted    \pi.   28. 
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+The  contract  for  macadamizing  Blue  Ridge  Elvd.  has 
been  awarded  to  HALEY  &  KELLY,  Kansas  City  Kan  at 
$47,150.      R.   T.    Proctor   is  County   Surveyor.      Noted  Apr.    23. 

Bids  will  be  received  until  May  11,  by  the  Board  of  Park 
Commissioners,  for  the  construction  of  bituminous  macadam 
pavement  in  a  number  of  cross  streets  on  Linwood  Blvd. 
Thomas   C.   Harrington    is   Secy.   Bd. 

Helton.  Tex. — Bids  will  be  received  by  the  Commission- 
ers' Court  of  Bell  County  until  May  20  for  the  constructing 
of  roads  in  the  Temple  District.     The  estimated  cost  is  $600,- 

Fort  Stockton,  Tex. — Whitaker  &  Washington,  Engrs.,  San 
Antonio,  are  making  surveys  for  proposed  roads.  Contract 
will    be    awarded    about    June    15. 

llillsl  urn,  Tex. —  (Official) — The  time  for  receiving  bids 
for  the  construction  of  25  miles  of  bituminous  macadam  road 
has  been  extended  to  2  p.m.,  May  14.  R.  YV\  Hunt  is  County 
Audr.      Noted    Apr.    23. 

•  Paris,  Tex. —  (Official) — Bids  will  be  received  by  J.  T. 
Hinton,  Mayor,  until  May  14  for  resurfacing  about  10,000 
sq  yd.   of  streets  with   brick,   asphalt   or  bituminous  macadam. 

San  Marcos,  Tex. — The  Taxpayers  of  Haves  County  have 
voted   a  bond    issued   of   $100,000    for   good   roads. 

+01ympia,  Wash. — The  contract  for  constructing  eight 
miles  of  the  Inland  Empire  Highway  from  Colfax  to  Steptoe 
has  been  awarded  to  O.  F.  LEOXARD,  North  Yakima,  at 
■8,686. 

Bids  will  be  received  by  William  R.  Roy,  State  Highway 
Board,  until  May  18,  for  improving  S.7  miles  of  the  Inland 
Empire  Highway  between  Rosalia  and  Cashup,  in  Whitman 
County. 

+Port  Angeles,  Wash. — The  contract  for  improving  Third 
St.  has  been  awarded  to  A.  L.  JOHNSON  &  CO.,  at  $13,900. 
J.   C.   Kilian    is   City   Engr. 

Pro.sser,  Wash, — Bids  will  soon  be  received  by  the  Benton 
County  Commissioners  for  the  construction  of  the  Benton 
City    Road.      L.    A.    Closuit    is    County    Clk. 

♦  Seattle.  Wash. — C.  McClellan,  Seattle,  was  low  bidder  at 
$28,240   for    paving    Sixth    Aye.    South    with    asphalt. 

Spokane,  Wash. — The  City  Council  has  authorized  the  pav- 
ing of  Post  St.  from  Mallon  to  Broadway  and  the  paving  of 
Post  St.  from  the  East  line  to  Monroe  St.  G.  W.  Duffy  is 
City   Clk. 

+Tacoma,  Wash. — The  contract  for  paving  South  Ninth 
St.  has  been  awarded  to  JOSEPH  WARTER.  631  North  Fife 
St.,  at  $18,725.  Other  bidders  were:  W.  S.  Davis,  $21,720;  W. 
M  ''liar,  $21,348:  Washington  Paving  Co.,  $19,752:  W.  J. 
Murphy,  $22.74::;  George  P.  Wright,  $21,489,  and  W.  J.  Kappos, 
■.8,900. 

Walla  Malta,  Wash. — The  County  Commissioners  of  Walla 
Walla  County  contemplate  macadamizing  four  miles  of  perma- 
nent   highway    No.    6.      E.    L.    Casey    is    County    Clk. 

+  The  contract  for  constructing  five  miles  of  Inland 
Empire  Highway  from  Buroker  has  been  awarded  to  L.  D. 
LANNING,    Walla    Walla,    at    $23,000. 

+  l.os  Angeles,  Calif. — The  contract  for  paving  Gramercy 
PI.  has  been  awarded  to  the  BARBER  ASPHALT  PAVING 
CO.,   at   $13,952. 

Pomona,  Calif. — The  Citv  Trustees  contemplate  improv- 
ing several  streets.  The  estimated  cost  is  $150,000.  C  B. 
Bagley,    City    Engr.,    is    in    charge    of    the    work. 

♦  Sacramento,    Calif. — Contracts    for    constructing    roads    in 
irfous     counties     have     been     awarded     as     follows: 


San  Diego  Countv,  11  .5  miles  of  concrete  pavement  to 
W  A  PERRY,  San  Fernando  Bldg\,  Los  Angeles,  at  $69,935. 
\pr.    16. 

Kern  County,  12.4  miles  of  concrete  pavement  to  LYNX 
B  ATKINSON,  L.  A.  Investment  Rldg.,  Los  Angeles,  at  $4S,- 
110.      Noted    Apr.    30. 

S.an  Diego  Countv,  two  miles  of  concrete  pavement  to 
C  I.  HYDE  CONSTRUCTION  CO.,  San  Diego,  al  $11,742 
■feted   .\!>r.    16 

Humboldt  County,  1.6  miles  of  concrete  pavement  to 
i:i.l:l:Y.  M  iCKIE  CO.,  San  Francisco,  at  $45,097.  Noted  .Mar 
12. 

Alameda  County,  3.1  miles  of  concrete  pavement  to  TIES- 
LAU   BROS  ,  San    Francis,  o  Noted    Api      JO 

Mendocino     Countv,     6.5     mil nent     to 

n     i:m.    BROS.,    Sacramento,   at    $51,382.      Noted    Apr.    16. 

Alameda  County.  5.1  miles  of  concrete  pavement  to  the 
RANSOME-ORUMMERY  i ''  >  .  San  Francisco,  at  $53,263.  Noted 
\    -       10 

Santa     Clara     County,     1.5     miles    ol     concreti      pal tit     to 

JOHN     W      VIcDONALD,    San    Jos...    at     $15,869.       Noted    Apr.    16. 

4»Snn«n      Inn,    (nllf.     The     contract     for     Improving     about 

i      -See       |      of     the     Newport      lieaell     ami      Newport        \  VI 

Roads  has  been   awarded   to  <  >SCAR    FORD,    Riverside,  at    $39,- 
v'Jl        Note, |    Apr.    30. 

IMH  STR1  \l.   «  ORK9 

+  (  ambrldge,    >Iiihs.      IVM     CRANE,    ll.iyward    St.  has    been 

■  I    a    .  ontract     I".     Wbeelock,     L.  '  diver 

St.,   IlriNtoi         '             to    build    a    hi  Ick    «   irel  ft.,  at 

do  Dev       St., 

are    the   a  tabs. 

Kltehl.llru.    Mums.       Mollis    French    .V     Mb  n    Hubbard,    1 

at.    th,    engineers!  In  charge  of  the  a. bin to  the  plant   of  the 

Marl '  -"      Nc\  .  t-jil     h 

,1    of    brick    ami    St.  •  I      II      !•'     Il.an.les    i  I    <:•   "      Mi 

Minnroril.  Conn.      Th.    Stamford    Pnpei    Co    will   build  a    new. 
u     Worth     St.,     costing     $17.1100.       Paul     It. 

Alien     is    the    nleb 

+  Ml.nnv.    \.    Y The    PETER     Kild.Kl:      BUILDING     CO 

,i.le. I    a    contract    by    the    "Cltl/.cns   of 

ed   ■'' t  etc   i 

-i       i     |  i  ,■ i       Peter    l>     Kiel  man    It 

Buffalo,   \.  J.-    The   J    W.   Clei 
n  pi  Inl  in,     plant,    135)   170   ft.,    lo    he   bulll     il  I   and 

i,    Sts.,  at  a  cost  of  $100,000.      Escnwi 
the   Atahs. 


-f-Uuf.nlo.  W.  Y. — The  TURNER  CONSTRUCTION  CO.,  11 
Broadway,    New    \ork,   N.  Y..   has  been  awarded  a  contract    by 

George  Lamb  &  Sons  to  build  a  five-story  reinforced  concrete 
factory,    HSx255    ft. 

+N"ew  York,  N.  Y. —  (Borough  of  Queens) — The  WOER- 
MAXX  CONSTRUCTION  CO.,  543  Century  Bldg.,  St.,  Louis, 
Mo.,  has  been  awarded  a  contract  to  build  a  six-story,  rein- 
forced concrete  factory,  75x150  ft.,  in  Long  Island  Citv,  for 
the  C.  A.  Willey  Co.  The  cost  will  be  $150,000.  Bid's  are 
invited   for  excavating,   pile  driving  and  concrete    material. 

(Borough  of  Queens) — A  press  report  states  that  the 
Standard  Oil  Co.  is  planning  two  new  concrete  buildings  in 
Long  Island  City.  One  is  to  be  a  tin  can  factory,  140x386 
ft.  and  the  other  will  be  a  warehouse,  140x330  ft.  The 
cost  is  estimated  at  $400,000. 

(Borough  of  Queens) — The  C.  B.  French  Cabinet  Co.,  401 
Flushing  Ave..  Williamsburg,  will  build  a  new  factory  at 
Metropolitan  Ave.  and  the  Long  Island  R.R.,  Long  Island 
City.      The  cost  is  estimated  at  $95,000. 

New  York,  N.  Y.  (Borough  of  Manhattan).  Correction — The 
bids  received  by  the  President  of  the  Borough  for  (a)  fur- 
nishing labor  and  materials  for  the  construction  of  a  refriger- 
ating plant  in  Washington  Market  and  (b).  for  furnishing 
labor  and  materials  for  construction  of  the  same  refrigerating 
plant,  omitting  insulation  provided  for  on  brine  pipes  outside 
of  machine  and  condenser  rooms,  were  incorrectly  reported 
/<£!"•■  ,  •  -7ne  correct  bids  are  as  follows:  York  Mfg.  Co. 
(Shipley  Construction  &  Supply  Co.)  Columbia  St..  New 
York,  X.  Y  (Borough  of  Brooklyn),  (a)  $26,200,  (b)  $22,450 
pf,?./  T°e  Ma<*lne  &  Engineering  Co..  Moris  St.  and  Hudson 
J?'Xv-r;, Je"ey  City.  N.  J.,  (a)  $27,000,  (b)  $23,500;  Westerners 
A:  Williams.  Woolworth  Rldg.,  New  York,  X.  Y.  (Borough  of 
Manhattan),  (a)  $27,750.  (b)  $23,570:  Lick  Co..  39  Cortlandt 
<bl    $2580?  *'    (Eor"l,Sh    of    Manhattan),    (a)    $29,600, 

Tr,mtWsto?nh  5L*  J^ZiBoTOWb  of  Manhattan)— The  Auto 
is  .,ifl  £  *&?  &  Exchange  Co..  370  Ave.  A.  will  build  what 
oL?f  ^Z  be..tne  largest  automohile  garage  in  Xew  York- 
State.  The  site  comprises  20.000  sq.ft.  and  the  garage  will 
accommodate  400  vehicles.  o^ia^e 

Sct^f™.  p?^k,-"V-  X — (Borough  of  Manhattan)— The  F.  &  M. 
Schafer  Brewing  Co.,  alst  St.  and  Park  Ave.,  is  planning  a 
new  brewery,  to  be  built  at  52nd  St.  and  the  East  Rrfer 
Xrchs         'S  estlmated  at  H.B00.000.     Mortensen   &  Co.   are  the 

dii«7rKi^5J??9"'  &  Y-7~E-  T  Williams.  Jewett  Block,  in- 
r.  niv.f  ri  °r  t^..c\ty-  """ounces  that  the  Santo  Ruhhe • 
Co.,  Oliver  Bldg.,  Pittsburgh.  Penn..  will  build  a  plant  in 
this  city,  the  first  unit  of  which  will  cost  $60,000. 
nlnlTn^8^  ?"  (Y— The  Rochester  Candy  Co..  State  St..  is 
in'iiii  ft  p  w  d'v,  ■am1-  bi»?cment  addition  to  its  factory. 
40x113  ft.     G.  w.   Perkins  is  Mgr. 

„ „  +Trenton,  N.  J.— Contracts  for  a  five-story  fireproof  stor- 
age warehouse  have  been  awarded  by  John  W.  Manning  as 
5S£H:.  Uf^™"?  t0  N'  A-  K-  BUGBEE  S  CO.,  masonry  to 
SCOTT  &  DAY  and  concrete  work  to  FILL  &    MOON. 

Economy.  Penn. — Ballinger  Bros.,  Newell,  Penn.  have  pur- 
chased five  acres  of  land  in  Economy  on  which  they  will 
eiect  two  brick  buildings,  each  120x240  ft.:  also  a  foundrV 
with  a  25-ton  cupola. 

^Philadelphia,  Penn — HENRY  GILL  JR..  2513  German- 
in?  aAJ*h'  o5?vbe^n  awarded  a  contract  by  Joseph  Greenberg, 
costing    $50  000  a    ,'elnforcec,    concrete    factory. 

The  Standard  Roprigerator  Co.,  has  filed  plans  for  a  two- 
towrTAri^orco^$lt00r0.Plant-    "X,"°    £t    at    -^?    German- 

,n..+PJ,,iln,,,,'l,,l,,in•  Penn— *\  A.  HAVENS  &  CO..  $45  North 
1  'th  St.,  has  been  awarded  the  contract  to  build  a  three- 
story   factory,   33x90   ft.,   for  A.   C.   Krum    &    Sons. 

Pittsburgh,  Penn.  Kids  have  been  received  for  the  con- 
struction of  an  eight-story  service  building:,  136x216  ft  for 
the    Ford     Motor    Co..     to    cost  dm     Graham,     S030 

woodward    Ave,    Highland    Park,    Mich.,    is    the    Arch. 

Baltimore,  Hd.-    The  Crown  Cork  &   Seal  Co.,   1501  Guilford 

Is    planning  a   three-story   addition   to   its   glass-stopper 

181x210     ft,       otto    G.    Simpson,    Maryland    Casualty 

Bldg.,  is  the    ixch 

,,    '•' ifbee,  W.  Vii.-  Th.    Follansbee   Bros    Co.,    Pittsburgh. 

1  enn.,    will    build    three    more    liot    sheet    mills,    and    two    brick 

warehouses,   each    60x120    ft. 

♦Wilmington,   v   C.     Th.     Glo  Co.    has   awarded 

■■<    contract     to    RHODES    S     CJNDERW >    to    build    a    tuo- 

storj    bakery,   costing   $12,000. 

4>Wtnston-Salem,     v    <'.     The     Export     Leaf    T 
has    a  mtract     to    the    WISE    GRANITE    &     CON- 

STRUCTION CO.,  to  build  a  two-story  factory,  70x818  ft  The 
cost    will    be   $50,000 

Ocala,  Fit,     Th,-   Raysor   Peanut  Co.   will   build  a   plant   to 

bull,    .ban    and    toast    peanuts,    at    a    cost    of    $25,000        Plans    not 

y.t   prepared 

i.reio:,.  i„.  The  Xew  Orleans  Industrial  llcohol  Co  will 
build   a   plant    consisting    of  a    still    houi  t,    fermenting 

engine   and    boiler   ho 

:""i    ■'    dock,    covering     '• ..,,,,       Joseph    C     Megan     is 

i  'res 

Cincinnati.    Ohio— John     Graham,     8080     Woodward      \ -. .  . 
id    Park,    Mich.,    Arch.,    Is    receiving    bids    foi     n 

i  10x297   ft.,    to   be   bulll 
In    Cincinnati    for    the    Ford     Motot     Co.      The    cos!     will    be 

Cleveland.   Ohio— Coolej    x     Fishei  i  ,  .,    Rldi 

■  .  .dying     bids     f0,     .,     tbiee    stoi  v      ■,,,,i 
basement     bnl  61  J      foi      the     M  n  tin     I:  ,  ;  i  h     St         The 

,  ,,    I    n  ,11  '■        '  '" 

H.  P.  Kehr..  816  Mutual  Buffalo,   x    v     is  ,,,,- 

paring    plans    for    a     two-    and    one-storv    bakerv      112x210    ft 

for    the    si  ,,     Baking    Co.,     804 1     West     2Mb    si 
...  in  be 

Wall  Vrcha.,  1900  Euclid    \ve.  have  completed 

•'.    I"    be    built    for    the    William     l 

!'...,,  Ci  Mnth  St    The  cost  «iii  be  H, 000,000 
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Toledo,    Ohio,    are   the   archs. 

_,   ,    .       „..„ RM«   will    he    received    bv   the   Ohio   Board    ot 

1^M%0^?     nun      UK.    Columbus',  Ohio,   until  May   19. 

We  Toledo  Ohio— The  Express  Publishing  &  Printing  Co.  has 
„„,i  *f?nnn  for  a  two-son-  brick  building,  to  which  it  will 
Dld\woa0dd?tion8^neSt40,x!;.S  ft.  and  the  other  23x63  ft.  The 
front    will    be    entirely    rebuilt. 

Detroit,  Mich— Albert  Kahn  and  E.  Wilby, ■  Archs..  68 
Lafayette  Ave.,  are  receiving  bids  for  an  eight- story  factoij, 
to    be    built    for    the    Cadillac    Motor    Co..    1443    Cass    Ave 

Chicago,  III.— The  Albert  Dickinson  Co..  2750  West  3..th  St.. 
is  preparing  o  build  a  three-story  warehouse  and  office,  cost- 
ing $75 000.      E.   C.   &   R.    M.    Shankland   are  the  archs. 

ii -...in..  Win  -The  Racine  File  Co..  will  build  a  two-story 
factory!  costing  J12,000:  Charles  Myron  and  Edward  McAvoy 
are    interested. 

Concordia.  Kan.— The  Concordia  Mercantile  Co.  is  plan- 
ning a   warehouse,   costing   $50,000. 

n»,i  I  oilc-i-  Mont. — The  Northwestern  Improvement  Co., 
is  olannine  ma"  shop,  a  blacksmith  shop,  and  a  carpen- 
ie/  shop     to    cost    $50,000.      William    Haggerty    is    Supt. 

St.  Louis,  Mo.— The  Shiras  Electric  Co.  has  acquired  a  site 
on    Kienlin    Ave.,    on    which    it     expects    to    build    a    $30,000 

a%°t!5Loui»,  Mo.— The  United  Drug  Co.,  Boston,  Mass.  will, 
according  to  press  reports,  build  a  branch  factory  in  St.  Louis, 
•    11,000,000. 

Fort    Worth.    Tex. — The    Magnolia    Petroleum    Co.    has    ae- 

'  to  buTld  a  "finery  costing  $1,225,000.  John  Sealy  is 
pies. 

Houston,  Tex.— Plans  are  being  prepared  for  a  six-story 
reinforced  concrete  factory.  70x170  ft.,  for  the  J.  B.  Watkins 
Medical  Co.  The  cost  will  be  $100,000.  Sanguinet,  Staats  & 
Gottleib,   Houston,   Tex.,  are   the  Archs. 

Tacoma,  \Va»h.-The  City  Council  has  decided  to  erect  a 
cold-st.  >age  Plant  in  connection  with  the  municipal  dock,  at 
a    cost    of    $20,000.      .1.    C.    Coil. in,    Seattle,    will    prepare    the 

Pla+WaUa  Walla,  Wash.— The  Walla  Walla  Self  <  Mling  Wheel 
&  Bearing  Co.  lias  awarded  a  contract  to  J.  A.  McLean  tor 
building   its   new    plant,    to   cost    $12,000. 

Fmcrvvillc.  Calif.— It  is  reported  here  that  the  local  plant 
of  th£  Weitinghouse  Electric  &  Mfg.  Co.  will  build  additions 
costing    Jl,500,000. 

Los  Angeles.  Calif.—  Moritz  Thorn  sen  will  build  a  four- 
gtory  and  basement  warehouse  at  Uimosaand  Jesse  Sts.,  at  a 
cost"  of   $40,000.      Joseph    K.    1:1. s.    111    Central    Bldg..    is    the 

Oakland  Calif.— The  W.  P.  Puller  Co.  will  build  a  two- 
.,,,  ,,'rio  "n.nt  warehouse,  75,100  ft.,  at  Third  and  Jack- 
■    -.    •  ■ 

Oakland.  Cnlif.— The  II.  J.  Heinz  Co.,  Pittsburgh.  Penn., 
will  build  a    four-storj     f. .product   factory  at   Seventh   and 


Cedar  Sts.,  at  a  cost  ol   1 100, 

Oakland,    Call*.     The    National    Cresote    Co.,    is    planning    a 

plan     on    th      waterfront    fo,    the   I  real I    ..I    rail  roa,  1    ties  and 

telegraph     poles.     I I b-orge     M.     White.     Kohl 

Bldg.,   Bar    Francisco,   Calif.,   is   Engr. 

^....    it i~ Calif.     Plans   have  been   completed   for  the 

-      toi      1.  •    and   cold  age   plant,    120x200 

r,      -,t    Fifteenth    and     Bryan     streets.    San    Francisco,    Calif. 

The  building Twill   cost   about    -i  and    will    be  owi by 

elfth      I     Oaki, calif     O'Brien 

Ban    Francisco,  Calif.,  are   the   Archs. 
+  liri.m.-i...r«.Ont.     The  TURNER  CONSTRUCTION  CO..  11 
Broadwaj     New   Fork,   N     v.   has   been  awarded   a   contract  bj 

,  ,.  Tuttfe  &    Bailey   mi,-    Co    foi    the   bull |   oi   a    two  storj 

m       p,  i    ,    B    Gordon    is    Engr. 

i. ro, i. .i.i.n.    McNeill    &    Llbby.   <  hlcago,    111.,    will 

111    -  oi  a<  n   Ing   plant   hi  re,   to  coi  I   about    .  100, 

,.„,,    on*.     Th<     Maple   Leal    Bedding    Co    will   build   a  new 

Niagara    Fall*.   <>•••      Tl ha     donated   ■■<    i  Ite   to  the 

...i,,,  i,   ,.    will   build   d    plant   coating 

Winnipeg*    Han.     The    Coco    Cola    Co.,    Atlanta,    Oa.,    will 

build  '        !l     '      $250,- 

Kaaalmo,   B.  C.     The    Vrmstrong   .'     Ken    Co     through    the 

-    

brl     Ig     plant 

[n  tl  

I    I     III    II    \l.      I.l.l   I     II  N  Ml     P*T      «  <>I«K 

Dredging  •    »lved   until 

.      ,.-     S     A  . 
harhi        t  Block  1 

i    lag  I      '  11   bo   received    until 

......  Mill  r»..  U.  I B.  A., 

i-'    i  .    ror   dre.  tucket  1        r,  R.  J 

»  +  ii..  galna     tonli      River,     I  "onn      Bldi     weri 

- 

I  ■  iTT  '  •<■ 


Breakwater— New  London,  Conn.— Bids  were  received, 
Apr  27,  by  Mai.  G.  B.  Pillsbury,  Corps  Engrs..  U.  S.  A., 
for  breakwater  work  at  New  Haven  and  Duck  Island  Harbors, 
Conn  as  follows:  (1)  For  the  work  as  a  whole,  (A)  New 
Haven  breakwater,  (B)  Duck  Island  breakwater  (2)  for  the 
two  Contracts  separately.  Estate  of  John  Beattie,  Leete  Island, 
Conn C  <1A>  $30  400  (IB)  $22.S42;  (2A),  $33,200.  (2B>  $24  024; 
Tnhn  C-ishm-ui  &  Sons  Co.,  247  Atlantic  Ave.,  Boston,  Mass., 
(1°A)  $C3a9S4h0n0,a(lB)'$3.,7r,2,  «2A>  $40,000  (211,  J3142S  Charles 
t;  Siiiinson  170  Broadway,  New  York.  (1A)  $4.. son,  (11.)  $3!>,- 
718-  E  S  Belden  &  Sons,  Hartford,  Conn.,.(lA)  $30,600,  (2B) 
$23,100.      Noted    Apr.    2. 

♦  Cement— New  York,  N.  Y.— The  contract  for  furnishing 
38  000  bbl  of  American  Portland  cement,  has  bee.i  awarded 
to  the  ALPHA  PORTLAND  CEMENT  CO.,  Easton,  Penn.,  at 
$39,140.      Noted   Mar.    5. 

Counter*  Screen  Partitions,  Etc— New  York,  N.  Y. — Bids 
will  be  received  until  3  p.m.,  May  18,  by  Oscar  Wenderoth, 
Sui.erv.  Arch.,  Treasury  Dept.,  Washington  DC.,  for  count- 
ers screen  partitions  rails  and  gates  for  the  U.  S.  post  office 
at  New  York. 

I  iiuine-m-ivon  Compressing  Plant— Tompkinsville,  N.  Y  — 
Bids  will  be  received  until  3  p.m.,  May  14,  by  the  Lighthouse 
Inspector.  Third  District,  for  the  delivery  of  one  engine- 
driven    air-compressing    plant. 

Dredging — Baltimore,  Md — Bids  were  received,  May  4,  by 
Col.  Lansingbeach,  Corps  Engrs.,  IT.  S.  A  Baltimore  tor 
dredging  certain  rivers  and  harbors  on  the  east  shore  ot 
Chesapeake  Bay.  as  follows:  Maryland  Dredging  &  Con- 
tracting Co.,  Baltimore,  16V.C.  per  cu.yd.  (recommended  for 
acceptance);  Norfolk  Dredging  Co.,  22c;  N.  H.  French,  Nor- 
folk Va  23c  ;  River  &  Harbor  Improvement  Co.,  Philadelphia, 
Penn.,   21ftc.      Noted   Apr.    9. 

Laboratory— Washington,  D.  C  — Pids  were  received  as 
follows.  Mav  2,  bv  Oscar  Wenderoth.  Superv.  Arch.,  Treasuri 
Dept.,  Washington,  D.  C,  for  the  construction  of  an  animal 
house  for  the  Hygienic  Laboratory.  Washington  DC,  .(a) 
construction,  (b)  grading,  etc.,  of  the  grounds.  W.  P.  Lipej 
comb,  (a)  $25,090.  R.  J.  Beall  Construction  Co.,  (b)  $s4  10. 
Skinker  &  Garrett,  (a)  $22,92S;  (b)  $603£  Davis  Construc- 
tion Co.,  (a)  $24,ssx;  lb,  $128*8.  R.  E.  Boisseau  (b)  *6200. 
John  H.  Nolan  Construction  Co.,  (a)  $20,.s.,2;  (b)  $15,469.  S.  L. 
Heckman  and  L.  P.  Ham.  (b)  $746S.  Daniel  T.  McCarthy. 
Philadelphia.  Penn  .  (a)  $27,747.  Boyle-Robertson  Construc- 
tion Co.,  (a)  $23,381;  (b)  $7S3S.  The  building  is  to  be  two 
story  and  basement,  ground  area,  4200  sq.ft..  fireproof  con- 
struction, except  roof,  brick  facing,  composition  roof.  Noted 
Apr.  2. 

Filler  Pipes,  Etc.— Washington  Barracks,  D.  C— Bids  wi  1 
be  received  until  11  am.,  May  12,  by  Lt.  Col.  Joseph  E.  Kuhn, 
for    furnishing    10    sets    of    filler    pipes,    caps,    etc. 

Galvanized   GaaoUne  Tanks— Washington   Barracks    D.  C  — •  i. 
Bids  will  be  received   until  11   a.m.,  May  12,  by  Lt.  Col.  Joseph 
E.    Kuhn,   Corps   Engrs.,   U.   S,   A.,   for   furnishing  ten   370-gai.  f 
galvanized   gasoline   tanks  with  fittings. 

Refrigerating-    Apparatus— "Washington    Barracks     DT-    C_T  \ 
Bids  will   be  received   until   11    a.m.,  May  27,  by  Lt-  Col.  Josepq 
E.    Kuhn,    Corps    Engrs.,     IT.    S.    A,    for    furnishing    apparatus 
having  a  capacity  of  six   tons  daily. 

•  Steel      Reinforcement      Purs— Washington,      D       ^vr1;!?9 
WPJp   ,e.eive, I     \,,r    IB    l.v    A.    P.   Davis.   Ch.    Engr.,  V.   S.   Rccla-  I 
matfon    Service." for    furnishing    about    2.610.620    lb.    of    squat? 

rol.l      twisted,     steel      reinforcement      bars     as     tollo  WS :     I  one -PV 

Si.-el  Co..  32  Broadwa,  New  York,  $33,245.  Inland  Steel  Co. 
Co..  Chicago,  111.,  $30  117;  Lackawanna  Steel  Co.,  Lacka- 
wanna.    N.     V..     $23,506;     Colorado      Fuel     £     Iron     Co.       Den    .     , 

i- $41,287;     Corrugated     Bar    Co.,     Uuffalo .     N.    \..     *36  051, 

Navlor  &  Co.,  Inc.,  45  Wall  St.,  New  York  $34,970;  .1.  B.  Kenl 
dall  Co.,  Washington,  D.  C, .  square  twisted  bara  $.«.-«. 
diamond  bars.  $31,057;  Carnegie  Steel  Co.,  Pittsburgh  Penn* 
$:;  I. si  |.      Noted    Apr.    2. 

Steel  Tower-    Washington,   D.  C,      Bids  will  be  received  un- 
til   II   a.m.,   Mav   23.   In    II     R    Stanford    Chief,   B.i reau  °r  YarOJ 
and   Docks,   Navv   Dept..   Washington.    D.  C      lor  the  constn.     I 
of    one     steel     tower    .-.nil     concrete     foundations    at     the     K.nlio 

station,   Beaufort,  n    C 

(Viim-iiI  Wheeling.  W.  Va.  Bids  were  received  Apr.  .8. 
by  Ma|.  .1.  P.  Jervey,  Coins  Engrs.,  IT  S.  A.,  for  furnishing  -" 
delivering  aboul  7000  bbl.  o/  American  Portland  cement  for 
Dam  No.  28,  Ohio  River,  as  follows:  Upha  Portland  Cemeffl 
Co.!  Easton,  Penn.,  $lfe,110,  Lehigh  Port  and  Cemen  o. 
Chicago,  111..  $12,460  The  Virginia  Portland  Cement  cm 
\eu  fork,  811.900;  The  Atlas  Portland  Cement  (  ....  No» 
Vo.k,  $13,800;  Lehigh  Portland  Cement  Co.,  Allentown,  leni 
813,800;  Universal  Portland  Cemenl  Co.,  Pittsburgh.  Pen« 
i  i  900.      Noted    Apr.   2. 

♦  Forcing*.     Horses     mill     IT Wheel  In.- ..  W       V a        H  .in 

will    be    ree.lv until    11    am,    May    25,    by    M  a  ,|      I .    P     J  -  ;     Bj 

c,,-,'    Kn.-.rs,    C.    S     A.    l-r    rurnlshlnp    and    delivering     fori 

Ing-s    .horses  and    props)    for   Dams    Nos     15  and    20,  Ohio    Rlv« 

Post  Office     Bennettsvllb.  s.  c      ib.is  win  b.-  received  mil 

3   p.m  ,   June    11,    b\    "hchi    Wi  ndcroth.    Si v      Vrch  ,       reaat  r] 

f)ont       \\    I '■    '' instruction    complete    u" 

■I  i  I  ;„■    me!  I!l    ■ .nt.    |,'"-.ior   lighting   ]  xtu. es    .* 

annroaches)  of  the   11    S.   nost   ..nice  nl    r.en.ieii  sv  .lie.  H    • 

'^'li   ,„     !    'wo      ton     ind    hn   .- nl    building,    ground   area    »B| 

,,  n  .    nonflrei !  eonsti  uctlon. 

Metal   Work     Cedai    Keys    M  i       Bldi    will   be  received  m 

in        ,   ,,,      Waj    20,   l.v   lb.-   i.i.-bi    i •-■    V',';"    '   ,' .    i  i    cei-i. 

i  |„      i,.,    i Mm     m.  tnl    work    for   North    Hank    Light,   I  cflAi 

Keye.  Pla  ,„      ,., 

*si..,.i    Hal siM-ii.-r   lion-.-,   c.ie.     rneksonvllle,    i-h. 

Rid         H >lv...l     until Via  '       b>      Ma        W     V 

,        i         ,  \      i,,,     conati ...  i. ..i-    itgel    i  m 

„,i      i,.  i. i    ,,,    i  ,n hlnoi  )     for    10-ln.    h> 

rs  "ii,  •• 

Dam     •■■-"     Orlea  '  Bid      »  111    be    elved    until  ■ 

■  m       *  i       10    h        i  it     ''    II       ■  hul      c,,, i-     it is-   At  toi 

- pletc      ,,,,!    rurnli  I nboH 

■  i     i  ,    -  \\\ov       ind    ,i I  8000  -  ..  ■  -i    oi   ■  tone 

•Towboal      New    Orli   mi      I    i       Bldi    will    be    rei  •  lyi  -i    llfll 

II  .....      I '■    h;    Vt,..l    c    in,  c.o'i.s     :,,-,       1    ,       A 

i ting     .".'I    delivering     the      to.  I     towhonl      '  m>i 

,,,.  ...  - 
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Post  Office — Shelbyville,  Tenn. — Bids  were  received  as  fol- 
ws,  Hay  -i,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
>ept.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
t  Shelbyville:  (a)  limestone;  (b)  sandstone:  Algernon  Blair, 
tontgomery.  Ala.,  (a)  $52,690;  (b)  $54,000.  Christ  Kanzler 
:  Son,  Evansville,  Ind.,  (a)  $64,333;  (b)  $65,580.  The  build- 
jg  is  to  be  one  story  and  mezzanine,  brick  faced,  3600  sq.ft. 
round  area,  fireproof  construction  (except  roof)  and  con- 
act  price  is  to  include  mechanical  equipment,  lighting  flx- 
jres   and   approaches.      Noted   Apr.    2. 

-A-Post  Office — Winchester,  Tenn. — Bids  will  be  received 
ntil  3  p.m.,  June  12,  by  Oscar  Wenderoth,  Superv.  Arch., 
reasury  Dept.,  Washington,  D.  C,  for  the  construction  com- 
lete  including  mechanical  equipment,  interior  lighting  fix- 
ires,  and  approaches  of  the  U.  S.  post  office  at  Winchester, 
enn.  For  further  information  see  advertisement  under 
Contracts    to    be    Let." 

Hulls  for  Derrick  Bsat.  Etc. — Louisville.  Kv. — Bids  were 
iceived,  Apr.  2S,  by  Maj.  J.  C.  Oakes,  Corps  Erigrs.,  XJ.  S.  A., 
>r  two  steel  hulls  for  derrick  boat  and  pump  boat,  as  fol- 
>ws:  (a)  hull  for  derrick  boat,  (b)  hull  for  pump  boat,  Pitts- 
argh  Des  Moines  Steel  Co..  Pittsburgh,  Penn.,  (a)  $5710.  (b) 
1973;  Edward  J.  Howard.  Jeffersonville,  Ind.,  (a)  $5225,  (b) 
275;  Dubuque  Boat  &  Boiler  Works,  Dubuque,  Iowa,  (a) 
987,  (b)  $2443:  American  Bridge  Co.,  of  New  York.  Cincin- 
iti,  Ohio,  (a)  $6350,  (b)  $2900;  Milwaukee  Bridge  Co.,  Mil- 
aukee.  Wis.,  (a)  $5920.  (b)  $3046:  Biter  Conlev  Mfg.  Co., 
ittsburgh,  Penn.,  (a)  $6750.  (b)  $3525:  Charles  Hegewald 
J.,  New  Albany,  Ind.,    (a)    $5699,    (b)    $2299.      Noted   Apr.   2. 

Dams — Cincinnati.  Ohio — Bids  were  received.  Apr.  27,  by 
t.-Col.  H.  Jervey.  Corps  Engrs..  Cincinnati,  for  reconstruct- 
in  concrete  the  top  of  dams  Nos.  1  and  4,  Muskingum 
iver.  and  strengthening  their  foundation,  from:  T.  A.  Gil- 
spie  Co.,  Pittsburgh,  Penn.,  Dam  No.  1,  3500  cu.vd.  excava- 
$14,000;  4800  cu.vd.  concrete  in  place.  $28,800;  sheet 
ling  in  place.  7500  ft.,  b.m.,  $8250;  total,  $51,050:  Dam  No.  4. 
00  cu.vd.  excavation.  $18,800:  concrete  in  place.  4900  cu.vd.: 
9.400:  sheet  piling  in  place.  77.000  ft.,  b.m.,  $8470;  total.  $56.- 
0;  and  Bates  &  Hogers  Construction  Co..  Chicago.  111.,  Dam 
>.  1.  excavation,  $7000:  concrete  in  place.  $21,600;  sheet  pil- 
g.  $7500;  total,  $36,100:  Dam  No.  4,  excavation,  $9400;  con- 
ete  in  place.  $23,275;  sheet  piling.  $7700;  total.  $40,375 
ecommended   for  award).     Noted   Apr.   2. 

Dredging  Plants — Cincinnati,  Ohio — Bids  were  received 
)r.  22,  by  Lt.  Col.  H.  Jervey,  Corps  Engrs..  U.  S.  A..  Cin- 
inati,  Ohio,  for  hiring  five  dredging  plants,  each  to  con- 
it  of  one  dredge,  one  towboat  and  two  dump  scows,  as  fol- 
ws:  Fieger  Austin  Dredging  Co..  Pittsburgh.  Penn.,  $145 
r  day.  Western  Rivers  Co.,  Pt.  Pleasant,  W.  Va„  $133 
jnongahela  &  Western  Dredging  Co.,  Pittsburgh,  Penn., 
45;  Sheridan  Kirk  Contract  Co.,  Portsmouth.  Ohio,  $144: 
ilo  River  Contract  Co.,  Evansville,  Ind.,  $135.  Noted  Apr.  9. 
Removing  Wreck — Cleveland.  Ohio — Bids  will  be  received 
til  10  a.m..  May  22,  by  Dt.  Col.  Charles  S.  Bromwell,  Corps 
igrs..  I'.  S.  A.,  for  removing  wreck  of  Schooner  "Donald- 
a,"   from   Cleveland   Harbor,   Ohio. 

Pont  Office — Cadillac,  Mich. — Bids  were  received  as  follows, 
r.  27,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
ashington,  D.  C,  for  the  construction  of  a  post  office  at 
dillac,  (a)  limestone;  (hi  sandstone:  Charles  Hoertz  Co., 
and  Rapids,  Mich.,  (a)  $63,700;  (b)  $66,776.  Northern  Con- 
uction  Co.,  Milwaukee,  Wis.,  (a)  $66,999;  (b)  $70,479.  Gen- 
ii Const  ruction  Co.,  Milwaukee,  Wis.,  (a)  $74,290;  (b)  $7S,- 
Marnes  Bros.,  Logansport,  Ind.,  (a)  $68,700.  R.  S.  Moore. 
fayette,  Ind.,  (a)  $69,529;  (b)  $74,689.  Daniel  T  McCarthy, 
lladelpbia,  Penn.,  (a)  $69,785:  (hi  871.7V..  J  s  Rogers  Co., 
orestown.  N.  J.,  fa)  $73,999;  (h  >  $74,999.  F.  N.  Jonkman, 
Hand,  Mich.,  (a)  $81,328;  (b)  $S4,828.  Cadillac  Cabinet  ,t 
nstruction  Co.,  Cadillac,  Mich,  (b)  $76,600.  Noted  Mar.  26. 
♦Post  Office — Svoamore,  111. — Oscar  Wenderoth,  Superv. 
ch..  Treasury  Dept.,  Washington.  D.  C,  has  nw.nrded  con- 
ct  for  the  construction  of  a  nost  offlci  a(  Sycamore  to 
!OROK  W.  STILES  CONSTRUCTION  fi>,  th--  Rookery. 
Icago,    111.,    at    $46,325.      Noted    Apr.    9. 

+Post      office—  Urb ana.      111. — Oscar      Wenderoth,      Sup   rv. 
Treasury   Dept.,   Washington.   P.   C,  led   con- 

■  for  the  on-iruction  of  a  post  office  at  Urbana  to  the 
LI.AHAX-M.WI'T.  ro,  !i  south  La  Salle  St.,  Chicago,  111., 
$64,139       Noted    Apr.    2 

■•tor-Boat  Halls— Milwaukee,  wis— Bids  wm  be  received 
■11    May    IN.    by    the    Lighthouse    Inspector.    Mllwauke 

furnishing     three     motor-boat     hulls     and 
es. 

strd  Towers— Milwaukee,  Wis— Rids  will  be  received  un- 
2  p.m.,  May  16,  by  the  Lighthouse  Inspector.  Milwaukee, 
furnishing    standard    steel    towers. 

Post  Office     Lake  City,   Minn.— Bids  will  be  received   until 
i. in..  Jim.,.  io.  by  Oscar  Wenderoth.   Superv.   Arch.,  Treasury 
K     Wai  hlngton,     D.    C,     for    the    construction     c 
■tiding    mecha  in.  .1    equipment,    I  tui  ea    and    ap- 

•aches)  of  tin-  U.  S.  i t  office  al  Lake  City,  Minn  Ho- 
lding Is  one  story  and  basement,  grout  BO  s,|  ft.. 
t    II.,.,,     fireproof 

Post    Office      Arkansas    Htv,    Kan,     Bids    will    be    ved 

II    3    p  n,      June     I,    b'     Oscai     Wend th,    Supei  v      i.rch  . 

asurv   Dent.,    Washington,    D    C     foi    the  constructl m- 

t,.    (in,  ludlni  '  ■"    lighting    IN- 

:,,,,i    appi  oachei  I    of   th.-    r.    s    po  il    offli  e    ■<     \ 

Kan        The    building   Is    two    stories   :,  n  I      with    a 

iiii.i    :.i  ea    of    approximate  :  I    I  tone 

i     ii,,,,,     of    fireprool  '  Ion. 

Earthwork    and    Structures  Malta,    Monl  Bids    will    he 

.     |                in,,,,    in.  by    the    '  I     S  Rsi  tarnation 

th    Canal,    Involi  Ins    aboul 

i   ,.,,-..i     of   reinforced   concrete     the    plai  of    160,000   lb 

forcemenl    and   th"   placing    in    w Ii 

ib, ,ni    160,000   fl    b.m.  of  lumber      Th.-  work   Is  situ 
so, .ii,   aide  ,,r  Mi"     Rlvei    in    the  vicinity  of   Malta,    Mont., 
lent   r,,  Do-  main   line  of  iio-  Oreat    Northern   Ry, 
Earthwork    ami    Structures     Vandalla,    Monl         Bids    will 
.  i.  ,  ,i    until    "    i,  m      M  17,   by  the  1 

indalla 
,i,,,,,i    i;<.oo_o 
JXcavatlon,    1900    cu.vd.    of   ,-on,-iit. 


lb.  of  stee!  reinforcement,  the  erection  of  1550  lin.ft.  of  motal 
flume  and  the  placing  in  wooden  structures  of  about  125,000 
b.m.  of  lumber.  For  further  information  see  advertisement 
under  "Contracts  to  be  Let." 

Post  Office — Newport,  Ark. — Bids  will  be  received  until  3 
p.m.,  June  S,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C,  for  the  construction  complete  (in- 
cluding mechanical  equipment,  interior  lighting  fixtures  and 
approaches)  of  the  U.  S.  post  office  at  Newport,  Ark.  It  will 
be  one-story  and  mezzanine  building  ground  area,  4600  sq  ft 
nonfireproof  construction. 

Post   Office — Bryan,    Tex. — Bids   were    received,    Apr.    30     for 
the  construction   of  a   post  office   at  Brvan,    (a)    limestone-    (b) 
sandstone,     from:      Daniel    T.    McCarthy.     Philadelphia.     Penn 
(a)   $47,236;   (b)   $49,236.     T.  B.  Hubbard.  Brvan,   Tex.,    (a)    $52- 
982;    (b)   same. 

•  Dredge — Dallas,  Tex. — Bids  will  be  received  until  noon, 
June  6,  by  Maj.  T.  H.  Jackson.  Corps  Engrs..  U.  S.  A.  Dallas. 
Tex.,  for  constructing  the  steel  hull  combined  dredge  and 
snagboat    "Denison." 

•  Buildings — Fort  Sill.  Okla. — Bids  will  be  received  until 
10:30  a.m.,  May  20.  by  the  Constructing  Quartermaster,  for 
constructing,  plumbing,  heating  and  lighting  bachelor  of- 
ficers   quarters   at    Fort   Sill,   Okla 

Mechanical  Equipment — Denver,  Colo. — Bids  were  received 
Apr.  23,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.. 
for  installing  mechanical  equipment  in  the  U.  S.  public  build- 
ing at  Denver,  Colo.,  as  follows:  Downey  Healing  &  Supplv 
Co.,  Milwaukee,  Wis.,  $110,000;  Johnson  &  Davis  Plumbing  ft 
Heating  Co.,  Denver,  Colo..  $112,871;  George  A.  Kees,  Domestic 
Engineering  Co.,  St.  Paul,  Minn.,  $s4.:.r,9:  the  Chris  Irving 
Plumbing  &  Heating  Co.,  Denver,  Colo.,  $107,931-  W  ■"}  Cor- 
nell Co.,  Washington,  D.  C,  $114,570:  Farwell  H»ating  &  En- 
gineering -Co.,  Atchison.  Kan..  $115,148;  Warner  &  Ritten- 
house,    Washington,    D.    C,    $110,659. 

•Earthwork — Grand  Junction.  Colo. — Bids  will  be  received 
until  2  p.m.,  June  16.  by  A.  P.  Davis.  Ch.  Engr.,  U.  S.  Reclama- 
tion Service.  Grand  Junction.  Colo.,  for  earthwork  on  30  miles 
of  main  canal.  Grand  Valle ,.-  project.  Colorado,  involving  the 
excavation  of  approximately  1.900.000  cu.vd.  of  material.  For 
further  information  see  advertisement  under  "Contracts  to  be 
Let." 

Railroad — Yuma.  Ariz. — The  IT.  S.  Reclamation  Service 
will  construct  a  railroad  along  the  bank  of  the  Colorado 
River,  south  of  Yuma.      It  will  be   20   miles   long. 

Post  Office — Brigham  City,  Utah — Bids  will  be  received 
until  3  p.m.,  June  1,  by  Oscar  Wenderoth.  Superv.  Arch..  Treas- 
ury Dept..  Washington,  D.  C,  for  the  construction  com- 
plete (including  mechanical  equipment,  interior  lighting  fix- 
tures and  approaches)  of  the  I".  S.  post  office,  at  Brigham  Citv. 
Utah.  It  will  be  a  two-story  building,  ground  area.  3700  sq.ft., 
first  floor  fireproof,   stone  and  brick   fating,   composition   roof. 

•  Machinery  and  Valves — Seattle.  Wash. — Bids  will  be  re- 
ceived until  noon,  June  1",.  by  Mai.  J.  K.  Cavanaugh,  Corps 
Engrs.,  U.  S.  A.,  Burke  Bldg.,  Seattle.  Wash.,  for  machinery 
and    valves    for    Lake    Washington    Canal    locks. 

Post  Office — Chico.  Calif.— Bids  will  be  received  until  3 
p.m.,  June  9.  by  <  is,:v  Wenderoth,  Superv.  Arch..  Treasury 
I  Klit..  Washington.  D.  C,  for  the  construction  (including  me- 
chanical equipment,  lighting  fixtures  and  approaches)  of  a 
two-story  and  basement  (with  a  one-storv  rear  extension) 
stone  and  brick  faced  building  of  6000  sq.ft.  ground  area,  non- 
fireproof  construction  (except  first  floor,  composition  and  tile 
roof,  of  the  U.  S.  post  office  at  Chico.  Calif. 

+  OI1  Burners — Fort  Rosecrans.  Calif — The  contract  for 
the  oil-burning  system  a1  Fort  Rosecrans.  has  been  awarded 
to  S.  T.  JOHNSON  CO.,  1334  Mission  St.,  San  Francisco,  Calif., 
at    $6206. 

Centrifugal  Pumps — Los  Angeles,  Calif-Bids  will  be  re- 
ceived  until  2  p.m.,  May  21,  by  O.  H.  Ensign,  Ch.  Electrical 
Engr.,  r  S.  Reclamation  Service,  Corps  BngTS.,  U  S  A. 
for  furnishing  two  6-sec-ft  horizontal  centrifugal  pumps. 
two   foot    valves    for   same,    ind    two  grate    valves. 

Dike  -Mare  Island.  Calif.  -Bids  will  be  received  until  11 
a.m..  .1  ii  no  6,  by  H.  R.  Stanford.  Chief,  Pur, -an  of  Yards  and 
I ',,,-ks.  Navy  Dept.,  Washington,  D.  ('..  for  reinforcement  for 
Dike  No    12.  United  states  navy  yard,  Mare  island.  Calif. 

^Storehouses — San  Francisco.  Calif.  Th,-  contract  for  the 
concrete  pile  foundations  of  two  storehouses  to  be  erected  at 

Fori    Mason    and    San    Francisco     has    I n    awarded    to    the 

MACARTHTJR  CONCRETE  PILE  &  FOUNDATION  CO  11 
Pin,     St  .    N,w     York. 

Steel    llolllng    Doors       I  will    I,,-    ,,,  eived    until 

by    Maj.    F.    c.    Boggs,    Oen.    Pur.    Officer, 

Isthmian  Canal  Comn.,  for  furnishing  and  erecting  steel  roll- 
ing doors  for  permanent   b! 

+s(,-,.i  Towers  Panama  The  contract  for  the  construc- 
tion of  (our  Bteel  towers  on  thi  Canal  /on,,  has  been  aw  irded 
to  \  W  KURZ,  331  Bast  !6tb  si.  New  York,  at  119.966 
Noted    Apr.    2. 

Valve    fit    omi    Gutter   Covers.   Grating* 

I'  ,n.,i,  I     be     i  ,-,vo  ,-,1     nnlil     l  o    30 

i:,-    Pur.  Officer,  iBthi 


ami    Seats*   etc, 

v 
Canal  Comn., 


. 


covei  s.    grating's  and   Beats, 

CONTH  \i   I  run  i 
Rapid    Transit    System      \.  ,.  >,  ...  i       \     y       Bids    were    re- 
celved    bj    the    Publ  \pi.    34,    for   con- 
structing   Bectlon     ".     Routes     i  and     86    of    the    Broadway- 
Fourth     \m-     rapid     i'  n  from     l  \>    Thomas    .1. 

CO        PT    West     igth    St., 

Now    York:    (BJ    V    s    Realty   .^    Improvement   Co.,    in    I 

way;    (CJ    EE     E    Smith   I 

York;    mm    Hugh   Nawn   Contracting   Co.,   800   Fifth    \v.   New 

York  Coi  tl.in.lt     Park     .-ind 

212nd    St.     Now     Y.ok:     (F)     Pccnon    Contra,  ■  80     Wall 

St.     N.         .                              ii,    A     Fllnn     Ltd.,    3786  Broadway, 

N.-u     y.o  k;    i  ii  i    • '                                    Wnolw  o,ti,  Bids  .    Mew 

,  l  i    Smith,    Hnuser   ft   Mel    in       Im  Ind   St.. 
New    York;    (J)    Underpinning   A    Foundation   Co., 

U  ..  v  .     \.  >W      Y..i  I,         The     Item  follows; 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 
Section  2,  Routes  4  and  36 


118,500  cu.yd.  excavation  earth  above  mean  high 

water  

1  id  i  ,  ,i  yd.  excavation  earth   (sewers) 

u  yd.  excavation  rock 
800  cu.vd.  excavation  rock  (sewers)  ■ 

1520  front  ft.  underpinning  buildings  less  than  i 

stories 

780  front  ft.  underpinning  buildings  7  to  12  stones 
90  front  ft.  underpinning  buildings  over  12  stories. 
350  front  ft.  pr  itecting  buildings 
!  reely  statue  (lump  sum) 

William  E.  Dodge  statue  (lump  sum)    . 
35,000  cu.vd.  concrete  masonry 

I.  concrete  masonry  outside  w.p 
6300  eu.yd.  rubble  masonry 

I    dry  rubble  masonry 

I.  brick  masonry    

100  eu.yd.  hollow  terra-cotta  brick  masonry 

!  cement  grout 

1000  lin.ft.  ti  nber  piles  prepared 
2M  ft    b.m.  timber  foundati  in  fastened 
I    broken  stone  crave) 

I     v.  at'Tprnofing,   1-pb" 

1    waterproofing,  2-ply 

■         yd.  waterproofing,  3-pl; 
!    waterproofing,   1-ply 
ird.  waterproofing,  5-ply 
I   waterproofing,  6-ply 
i    ilrv  waterproof 
I.  brie!-,  in  asphalt  mastic 
drain  pipes,  12-in.  vitrified 
1100  lin.ft    drain  pipes,  10-in.  vitrified 
1100  lin.ft.  drain  pipes,  S-in.  vitrified 
1100  [in  ft.  drain  pipes,  0-in.  vitrified 

drain  pipes,  4-in.  vitrified 

100  lin.ft.  drain  pipes,  0-in.  c.i.  pipe 
5000  lin.ft.  drain  pipes,  4-in.  c.i.  pipe 
100  lin.ft    drain  pipes,  10-in.  c.i.  pipe 

3-in,  c.i.  pipes  and  fittings 
160  lin  ft.  4-in   c.i   pipes  and  fitt  in 
325  lin.ft.  6-in.  c.i.  pipes  and  fittings 
c.i    pipes  and  fittings 
■  |  lin.ft.  tunnel  ducts 
riveted 
beams 

tings 

| '    ,  .   .         :       ;  i     , .  i    i  1 1  |  i  ii     !  li    ; : 

.      -II 

galvanized 

f1    grating  rteel 

i 'lit  lights 

id  ... 

.     Itpavi  ... 

•  ,  !,    bored 

pavi  i I  n    ton   I 

loo  lin.ft.  new  blue  stone  curb  in  place 

I,  :         :      :  ,,.    . 

.    inns  ;-m  w.i. 

III  I  lin  i  lite,  i;.-in    w.i 

hi-.  2-in.  w.i. 

IO  I     HI    '.III! 

I 

620  lin  ft.  I 

s7o  lin  I' 

ft.  12-in.  vitri!,.    L 
1350  lin  i 

Bed 
ified 
■I,,    vitrifie  i 
....       |  in      i  rifii 

casting 

,   , 

iirfacc  railroad 

railroad  main! 


lilroad 


1  ' 


$3.50 

$4   75 

$4.90 

.si    25 

$5,50 

$4 .  80 

$5  25 

$4   50 

$5.75 

4.00 

4.75 

4  90 

1  on 

5  50 

4.80 

4.50 

6.00 

5.00 

4.75 

4  90 

5  50 

:,  50 

5.80 

7.50 

7  50 

6.50 

S  00 

4.75 

7   50 

10.00 

5  50 

5.80 

7.50 

7.50 

8.00 

50.00 

40.00 

65.00 

95  nn 

8 ) 

75.00 

50  nn 

75 .  00 

60.00 

75    00 

75 .  00 

85.00 

125  00 

110.00 

100.00 

125.00 

75.00 

80.00 

100.00 

150.00 

250  00 

200  oo 

150  00 

5O0  on 

150  nil 

600.00 

125.00 

50  00 

2 

60.00 

4!)  00 

40  1)0 

25  00 

30  00 

75.00 

5(1    (III 

3000  00 

1500  no 

1350.00 

3000  on 

2000  oo 

1000.00 

1500  nn 

6000 .  00 

2501 

4000  00 

1500  oo 

1350  00 

3000  00 

3000  00 

1500.00 

1500.00 

7i inn  nn 

200(1  00 

7.50 

s  50 

9.00 

10  00 

9  00 

10  00 

8.00 

111  (111 

8.75 

8.00 

S.50 

7.00 

11)  llll 

9  00 

10.00 

8.00 

10  00 

8.75 

7.00 

7  00 

7  nn 

6.00 

6  00 

s.oo 

4  50 

7   00 

7.00 

8.00 

5  nn 

5.00 

t   nil 

4.00 

7   00 

3  00 

3  00 

7.00 

15.00 

13  00 

14.00 

20.00 

15  00 

16.00 

15  00 

12  00 

20.00 

15.00 

15.00 

15.00 

20  00 

15  00 

16.00 

15  00 

14  00 

18.00 

2.00 

2  ;,i) 

2.50 

S  (K) 

3  oo 

1.50 

3   50 

2  Oil 

3.00 

0.75 

0.75 

0.25 

n  50 

0  75 

0.50 

0  50 

(1   111 

l  oo 

100.00 

60.00 

50.00 

100.00 

60.00 

50.00 

70  III) 

70  00 

100  00 

2  50 

2.25 

3  00 

3.00 

2  50 

2.50 

2  50 

4  00 

3.00 

0.45 

0.50 

n  50 

0.40 

0.36 

0.50 

0.35 

0  40 

0.50 

0.S5 

0.65 

0.80 

0.60 

0  60 

0.75 

0.55 

0   75 

0  70 

1.00 

0.96 

1.10 

0.90 

0.92 

1   50 

1   00 

1.10 

0.90 

1.30 

1.25 

1  41) 

1   25 

1    20 

2  00 

1   25 

1   45 

1    20 

1   40 

1.40 

1  70 

1.60 

1   50 

1.50 

1.80 

1   75 

1  so 

1.70 

2  on 

1.90 

1.80 

2  50 

1.75 

2   15 

2   50 

0.40 

0.30 

0.50 

0.40 

0.30 

0.40 

0  25 

0   in 

0  50 

22  on 

20  on 

28.00 

25.00 

25  on 

25  no 

25  no 

25  00 

28.00 

i  mi 

o  90 

0.90 

2  50 

0.90 

O.SO 

l)  70 

o  85 

2  00 

1   25 

0.75 

0.75 

1.25 

0.80 

0.55 

0.60 

I)  75 

1.50 

1  00 

n  65 

n  65 

0.75 

0.50 

0  in 

0  50 

o  68 

1  00 

0.60 

0.55 
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0.70 

0   40 

0.25 

0  40 

1)   55 
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0.50 

0.50 
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0.60 

0.25 
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0  30 

1)   45 

0  70 

1  25 

1.25 

1   25 

1.75 

1.25 

1   25 

0.50 

0  90 

1.50 

1  00 

0.85 

0.85 

1.50 

0  90 

1  on 

o  in 

0  60 

1   25 

1.00 

1.50 

2.00 

3  no 

2    (K) 

i  nn 

1    50 

3  00 

1.50 

1  00 

1.00 

1.00 

1  00 

I  on 

0  50 

0.60 

1    25 

1.50 

1   50 

1   50 

1 .  25 

1    15 

1  no 

(I   711 

1)  70 

1   50 

2.00 

2.00 

2  00 

1    75 

1   50 

1  20 

1  00 
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2  00 

3.00 

2  50 

3  on 

2  on 

2  00 

1.50 

1.30 

1    25 

3  00 

0.09 

0  10 

0.09 

0  in 

0   11 

0  10 

n  in 

0    10 

O    12 

60  on 

68.00 

70  on 

70.00 

7ii  nn 

75   00 

65  00 

CO   00 

i,5  on 

60,00 

57  00 

60.00 

65  00 

6 i 

65  00 

60  00 

7i)  nn 

60  00 
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60.00 

60  oo 

60  00 

55.00 

55  00 

50  nn 

1,5    III) 

65  oo 

100  ii" 
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70  00 

80.00 

70,00 

60  on 

55  00 

65  (H) 

111)  00 

100   00 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y— Continued 


ft.  high  pressure  water  pipe,  I2-in.  spigot 

and  groove 
!  200  Lin.ft.  high  pressure  water  pipc\  16-in.  spigot 

and  groove 

300  un.ft.  high  pressure  wator  pipe,  20-in.  spigot 

and  groove 

25  tons  new  c.i.  spigot  and  groove,  straight  pipe.  . 
new  c.i.  spicot  and  _  i  pipe.  .  .  . 

200  lin.ft.  air  pipe  in  place,  6-in. 

200  lin.ft.  air  pipe  in  place,  S-in 

200  lin.ft.  air  pipe  in  place,  12-in. ... 
10)  lin.ft.  new  air  pipf  in  place,  &-in, 

100  lin.ft.  new  air  pipe  in  place,  S-in 

100  lin.ft.  new  air  pipy  in  place.  12-in 

65,000  duct  ft.  electric  ducts  and  conduits  in  place 
10.000  lin.ft.  w.i.  pipes  used  as  ducts  and  sleeves. 

45,000  lin.ft.  w.i.  pipes  used  as  ducts  and  sleeves, 

2000  lin.ft.  w.i.  pipes  used  as  duets  and  sleeves, 

200  lin.ft.  w.i.  pipes  used  a.s  ducts  and  sleeves.  4-in. 

800  lin.ft.  2-in.  Edison  conduits 

2000  lin.ft.  2J-in.  Edison  conduits 

500  lin.ft.  3-in.  Edison  conduits 

100  lin.ft.  1-in.  Edison  conduits      . 

200  lin.ft.  li-in.  Edison  conduits    . 

200  lin.ft.  li-in.  Edison  conduits... 

200  lin.ft.  1',-in.  w.i.  pipe 

200  lin.ft.  2-in.  w.i   pipe 

1000  lin.ft.  Johnston  sax  way  ducts 

80  electric  service  restored 

Reconstruction  of  comfort  station  (lump  sum) 

Totals 


5.00 

7.50 

5.00 

8.00 

5.00 

5  00 

6  25 

5.00 

50  00 

45  00 

40.00 

60.00 

37  00 

50.00 

37.50 

40.00 

80.00 

60.00 

75.00 

80.00 

100.00 

80.00 

70.00 

75.00 

75.00 

120.00 

100.00 

1.50 

1.00 

1  00 

1.00 

0  50 

0.75 

1.20 

2  00 

1.75 

2  75 

2.00 
3.00 

1.50 

3.00 

1  50 

1.50 

2.00 

0.70 

1   HI 

1.00 
1.50 

12  l«l 
15.00 

1.60 
2   10 

1.00 

1 .  00 

1.00 

1.50 

1  05 

5.00 

3.00 

1   .511 

1.50 

1  25 

2.25 

2.50 

3  00 

2  25 

2  00 

4  00 

2  25 

S  00 

0.50 

0  50 

(i  50 

0.35 

0.50 

0.25 

0.09 

0.60 

0.60 

0  60 

0  70 

0.70 

0  70 

0  55 

0.50 

0.80 

0.09 

0.90 

1   0(1 

o  65 

0.50 

1.00 

0.40 

l  oo 

0.50 

1  50 

0  40 

0  09 

0.80 

0  75 

0.60 

1    50 

0.50 

0  70 

0.70 

2.00 

0.70 

1.50 

0  65 

0.09 

1  20 

ii  75 

1.00 

0.30 

1.50 

0.25 

0  09 

0.80 

1.00 

0.35 

1 .  25 

0.30 

0.09 

0.70 

0.60 

1.00 

1.00 

0.40 

1   25 

0.30 

0.09 

0.50 

0.30 

1.25 

0.30 

0.09 

0.50 

0.60 

0    75 

0.35 

. 

0.40 

0.09 

0.50 

2  00 

1.00 

0.15 

0.09 

in  00 

Hi  00 

5.00 

00.00 

B i  00 

35,000.00 

20.000  00 

10.500.00 

16.000.00 

14.000.00 

30.000  00 

S2.519.924  82,657,004  S2.792.979  S2.949.S24  S2.962.247  S3.087.145  S3.09S.296  $3,294,705  S3.3S5.796  S4.132.S30 


MIS*  F.I.I,  \\  Kill  S 

Pipe — Boston.  Mass. —  (Official) — The  only  bid  received 
Apr.  24  by  D.  Frank  Chadwick.  Supt.  of  Supplies,  for  lead 
pipe  was  submitted  by  the  Chadwick  Lead  Co.,  at  $12,255. 

Wall — Boston,  Mass. — Bids  will  be  received  until  May  15, 
by  the  City  Hospital  Trustees,  for  the  construction  of  a  brick 
wall  on  Massachusetts  Ave.,  Roxburv  District.  Edward  P. 
Dana.  29  Central  St.,  is  Arch.     A.  Shuriian  is  Pres. 

Subway    W  ork — Boston,    Mass. — The    following    bids    have 

been   received   for  constructing  the  entrance  to  the  Copley   Sq. 

station  of  the   subway:      Heckla-Winslow  Co..   Inc..   New   York, 

Xorfolk   Iron  Works,    $12,990:   John   Williams,   Inc.,   $13,- 

165:   W.   A.   Snow    Works,   Inc.,   $15,970. 

Dreiluinu — Boston.  Mass. — Bids  were  received,  Apr.  29,  as 
follows,  by  the  State  Harbor  and  Land  Commissioners,  for 
dredging:,  (a)  Manchester  Harbor;  (b)  Rock  Harbor:  (c)  Bass 
River:  <d)  Deacon's  Pond  Harbor:  (a)  Gilbert  H.  Harries, 
20^4c.  per  cu.yd.  for  dredging  and  $12  for  ledge  removal; 
Bay  State  Dredging  Co.,  Ltd.,  21.9c.  and  $10;  Eastern  Dredg- 
ing Co..  23.7c.  and  $10;  John  R.  Burke,  23.9c.  and  $10;  Canal 
Construction  Co.,  Inc.,  35c.  and  $10;  lb)  Dennis  F.  Crowley. 
16870;  William  Sears  and  J.  II.  Connolly.  $9300;  Eastern 
Dredging  Co.,  $9400:  (c)  Eastern  Dredging  Co..  37  Uc.  per 
Eu.yd.  fur  dredging  and  Sm  for  ledge  removal;  John  K.  Burke, 

37. 99c.   and    $5:    Canal   Construct! '....    In...    15c.   and   $10;    (d) 

John    R.    Burke,    37c.    and    $5:    Eastern    Dredging  Co.,    4  4' 

$10.      The    approximate    quantities    follow:       (a)     6S.0OO    cu.yd.; 

(b)   14,000  cu.yd.;   ic)   28.000  cu.yd.;   nl)   5000  cu.yd. 

+  V\all  Foundation  New  York,  X.  Y. — The  Xew  York  Con- 
Hectlng  R.R.  Co.  has  awarded  the  contract  to  the  MAC- 
ARTHUR  CONCRETE  PILE  &  FOUNDATION  CO.,  11  Pine  St., 
New  York,  for  the  reinforced -concrete  foundation  between 
East   138th  St.  and    East   Hist  St 

Electric  Elevator  Eqolpment^New  York.  X.  Y. —  (I'.orough 
of  Manhattanl  —  (Official)  Bids  will  I"-  received  until  2  p.m., 
May  7.  by  Marcus  M.  Murks.  Pres.  Borough  of  Manhattan,  for 
electric  elevator  equipment  for  the  court  house  at  I'll  West 
54th  St.   Borough   of   Manhattan. 

♦  SulMvay    \\  «irk     (Track-laving)      New    York.    X.    Y.     (Bor- 
ough    of     Brooklyn)      (Official)      Bids    will     be     received     until 
i     by    the    Public    Service    Commission,    154    Nassau    St.. 
•h    of    Manhattan,    i  ing    in    the    Fourth    Ave. 

Sijliv..  ol    Brooklyn.       Kails,   ties,   ballast,   etc.,  will 

b>    the  city,   the   contractor   to   lay   the   tracks  ex- 
of    cli'ctrli  ubway 

mil    I  he    M.  r.hattan    lii  id  Flatbush    A\ 

Fulton    St..    Aslii  mil     Fourth    Ave.    to    86th 

and    Fourth    Ave.,    Brooklyn.     Travis   H.    Whitney    is    - 


ftSnbway-     New    York.    X     Y 

i     until     12    15    p  in  .    May    22.    In     the    Public    S 

Pjllsalon      15  1     .\.,-:.,u    si        l:. ..ouch    of    Maul 


will  be  re- 
irvlce  i'oiii- 
for   Si 


i      of     (Wll      I  I'll  I 

ExtenrtInK    rit-r     New    York,    X.    v       (Borough    ..f   Manhat- 
,e    received     i  I  Mav    IB 

C,   Smith,   i-oini     nl    I  ioi  ks,   Dept.  I    F.  r- 

■ea,   Pier   A.   fool    of   Batter!     Place,    North    I 

i  inn.   for   Co  foi    the   extension 

of    PI.  i     .        al    Hi.     i..,.t    ,,r    Hubert    St..    N'.u  t  h    111 
of    Manhattan,    and    depo:  It Inu    i  Iprap    (hi  I 

^Elimination    of    <*radr    CroMMlngn      i 

1  irded    Mo 

Cn.NSTUI  I'TH  IN    en      Philadelphia. 

■  nl  .imi  Second  Sis.,  to  cllmin- 
alnga. 

•frier     Philadelphia    P Idward  f    i1  lum- 

'blladi  Iphl  .     id. in    In    replm  i     Piers   .'17   and 
Mm  li...  i  our.  1 1  and   Laurel  sis.,  with  a  concrete  bulkhead 
pier.    Sii0x2.r,0    ft 


„.  „*Par'j'  ,  Improvements  —  Philadelphia.      Penn.  —  (Official)  — 
t  <*   X-     £?  received  until  noon.   May   15.   bv   the   Department 
:  Public /«  orks  for  the  improvement  of  League  Island   Park. 
jire  on  file  at  the  office  of   "Engineering   News," 
.  Cooke  is  Dir.  Pub.  Wks.     Noted 


Specifications  _. 

: '■"-   P     ul  St     New  Icrk. 
Apr.    " 


The   approximate   quantities   and    values    of    items    of   work 

required    follow:    60ii.in.i0    cu.yd.    ..f    grading.     -1-". 

sq.yd.    topsoil    4    ft.    deep.    si;,,. :    200. sq.yd.    of    topsoil    or 

river    mud      IS    ft.    oeep.    SSO.oo  eu.yd.     of     grading. 

10;  <000  cu.yd.  of  concrete.  $3n.n0ii:  45.200  sq.vd.  bi- 
tuminous road  pavement,  S30.000;  35,800  sq.yd.  wate'rbound 
macadam  road.  $25,000:  five  concrete  bridges,  $70,000:  mis- 
cellaneous   items,    $30,000.      Total     $500,000. 

+Walls— Baltimore.  Md. — The  Pennsylvania  R.R.  has 
awarded  the  contract  to  the  JAMES  McGRAW  CO.,  Philadel- 
phia, Penn..  for  retaining  and  wing  walls  in  connection  with 
track  elevation   work   at   Baltimore. 

+  Ilrainage  Canal— Concord.  N.  C— (Official)— Cabarrus 
County  Drainage  District  Xo.  2  has  awarded  the  contract  to 
MP.  Mi  ii  IRE.  Concord,  for  a  drainage  canal,  requiring  261,- 
411    cu.yd.    of   excavation.      Bids   were   opened    Apr.    27.    "Noted 

Canal— Holly  Hill.  S.  C. — Bids  will  be  received  until  June 
l  by  Dp.  s.  P.  w.  Us.  Holly  Hill,  for  constructing  a  2^4 -mile 
canal  in  Pettus  Branch  Drainage  District  and  a  3% -mile 
canal  in   Run   Neck    Drainage   District. 

+  «'nnal— Jacksonville.  Fla.-  The  contract  has  been  awarded 
by  the  State  to  WILLIAM  HnsMKH.  Jacksonville,  for  exca- 
vating an    SOO-ft.   canal   to  connect    Lakes   Sara    and    Hamilton. 

Stable — fiadsden.  Ala— T.  F.  Griffin,  Gadsden,  is  consid- 
ering the   construction   of   stables   to   cost   $20, 

+Steel  \\„rk  fur  Wharf  New  Orleans,  La,  The  city  has 
awarded  the  contract  to  the  MODERN  STKI  CTTJRAL  STEEL 
Co.,  Waukesha,  Wis.,  for  the  steel  work  for  th<  Pauline  st 
wharf,   at   $16,30:. 

Wall     -Cincinnati,    Ohio— Bids    will  until    noon, 

2,    by   the    Board    of   County   Commissioners,    Cincinnati 
or   constructing  a   wall   and   culvert   in    Springfield   Township! 


Albert    Reinhardt    i 

\\  all 


the 
atrui  ■ 


Bids    Will    be    received     until    May 
ul, lie    Service,    Columbus,    for   con- 


I    walls  at    Lake  St    Marx 


Grade  Croaalns.   Elimination     Dayton,  Ohio— The  City  Com- 

ipproprlated    $36, for   a   preliminary   sur- 
ging   ellmin  I       Cuinniin    is    Cltv 

• 

♦Retaining     Wall     Sti  has 

awarde  .  i    to    P  VTTERSi  IN    ,v    HINT.    - 

for  a  retaining  wall  along  Mini  i;j,is 

V.pr.     7.        Xole.l      Al 

DK.-ii  Logansport  rnd  Bids  will  be  received  until  noon. 
May  16,  bj  \  B  Ireland,  Comr.  of  Drainage,  Logansport 
for  constructing   the  Jacob  Crook   Ditch,   in   Adams  Township. 

Dock         Mid  ,„,„     0y    ,|„. 

ul   600  ii    ol 
tlmated  cosl   si7. Ernes)  G.   Dunn   is  city   r 

Ida  w  ill  be  r ived  until  I  p  m 


lira 
May  i  I 

the  Jeude  I  >raln 

+  l>rniii      i  Rutledf 

Tun:  BIRT,  Decatur.  III.,  for  about  n 

i    $21,811 
Noted    \i 


Union    Drainage    Dis- 
"  :o  t     to      \K- 

■  pened 


I'lre       \|.|.'iiiiln 

Lj  !•■  Paj  ton 


Molina,     111       The    citizens    have     voted     l.i 

-    the    purchase    of    fire    apparatus. 
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Drainage  Work — Lewistown.  III. — Bids  will  be  received  un- 
til 10  a.m..  May  8,  by  the  County  Clerk,  Lewistown.  for 
drainage  work  in  Otter  Creek  Drainage  District,  of  Fulton 
County.      C.    H.    Kreiling,    Havana.    111.,    is    Engr. 

+  Levee — Rock  Island,  111. — The  contract  has  been  awarded 
to  LITTIG  BROS.,  Davenport,  Iowa,  for  90,000  cu.yd.  of  levee 
wcrk,   at   21.21c.   per   cu.yd. 

Stable  and  silos— Oconomowoc,  Wis.— Fernekes  &  Cramer. 
Archs,  Milwaukee.  Wis.,  are  preparing  plans  for  a  stable  and 
two  silos  for  Fred  Pabst.  The  building  will  be  erected  at 
Oconomowoc. 

Road  Roller,  Concrete  Mixer— South  Milwaukee,  Wis  — 
Bids  will  be  received  until  May  12.  by  John  O  Connell,  Cit> 
Clk..  for  a  10-  or  lr.-ton  road  roller  and  a  concrete  mixer. 

Drainage Garner,    Iowa— Bids    will    be    received    until    11 

am      May    11.    bv    W.    L.    Fitkin.    County    Audr.,    for    construct- 
ing Improvement  Drainage  District  No.   38. 

Ditches— Pocahontas.  Iowa— Bids  will  be  received  until 
May  8  by  the  Countv  Supervisors,  Pocahontas,  for  construct- 
ing two  ditches,   aggregating  50,000  cu.yd. 

+Dltch— Bemidji,  Minn.— (Official)— Bids  were  received  as 
follows,  Apr.  28,  by  J.  L.  George.  County  Audr.,  Btaiidji, 
for  constructing  Ditch  No.  21:  LAXA  CONSTRUCTION  CO. 
Council  Bluffs,  Iowa.  $257,334  (awarded  contract)  Kohle., 
Contracting  Co.,  $351,953;  Northwestern  Drainage  Co.,  $332,- 
182. 

+Di«ch— Crookston,  Minn.— (Official)— The  contract  has 
been  awarded,  bids  opened  Apr.  28,  by  the  County  Commis- 
sioners to  the  KULGREW-BOYCE  CO  for  constructing  Ditcn 
No.  90.  at  $10,559.  Other  bids  were:  C.  W.  Rood  Construction 
Co.,  $10,559;  H.  L.  Knight,  $10,949:  B.  E.  Morgan  $10,998; 
J.   E.   Stewart  &   Co.,   $11,291;   Union   Drainage  Co.,    $12,484. 

+Ditch— Duluth.  Minn.— Odin  Halden.  County  Audr.,  Du- 
luth.  has  awarded  the  contract  to  the  C.  W.  ROOD  CON- 
STRUCTION CO.,  Grand  Rapids.  Wis.,  for  constructing  Ditch 
No    2,   at   $37,597.      Bids  were  opened  Apr.    27. 

Parks  and  Drives— Kansas  City.  Kan.— The  City  Commis- 
sioners plans  to  spen  $55,000  for  improvements  to  parks  and 
drives    in    the    city.      W.    H.    Martin    is    Park    Comr. 

Golf  Course.  Shelter  Houses — Kansas  City,  Mo. — The 
Board  of  Park  Commissioners  plan  to  construct  a  golf  course 
at  Swope  Park  to  cost  $20,000.  and  shelter  houses  to  cost 
$25,000.      T.    C.    Harrington    is    Secy.    Bd. 

Pool.  Ktc.— Kansas  City.  JMo.— Bids  will  be  received  by  the 
"Board  of  Park  Commissioners  until  May  11,  for  constructing 
a  concrete  pool  in  Gillham  Road  and  a  concrete  sidewalk  and 
steps  around  the  field-house   in  Garrison  Sq. 

Gymnasium— St.  Louis.  Mo— The  Kings  Highway  Presby- 
terian Church  plans  to  construct  a  gymnasium  on  Cabanne 
Ave.  Estimated  cost.  $25,000.  J.  H.  Lynch,  Dolph  Bldg.,  bt. 
Louis,     Mo.,     is     Arch 

Drainage— Earle.  Ark— The  Tri-County  Drainage  District 
has  been  organized  to  drain  60,000  acres.  W.  C.  Ayres,  Mem- 
phis,   Tenn.,    is    Engr. 

*sir.-.-t    Repair   Equipment— Little   Rock,  Arltv—  (Official}— 
ds  will  be  received  until  May  12  by  Fletcher  Chenault.  Clk. 
Bd.     Pub.    Allans,    tor    equipment    for    repairs    of    asphalt    and 
other  stie.ts 

+  I.evee  Work— Marion.  Ark. — Roach.  Stansell  &  Lowrance 
Bros.  &  Co.,  contractors  for  levee  work  in  St.  Francis  Levee 
District  al  tl  194, have  awarded  subcontracts  to  the  fol- 
lowing: ROGER  BROS,  .v  DF.NNISON.  Memphis,  Tenn.;  Mc- 
olavy  BROS.  &  CO.,  Memphis;  J.  L.  NIciK'l.s.  Memphis. 
GEORGE  SHUFORD,  Mound  Ciiv.  Ark.;  GI.oltGL  KAMsLi 
Memphis;  ROACH  &  STANSELL,  Memphis;  LO\\KAML 
BROS.,  Memphis  J.  G  SHUFORD,  Memphis;  S.  M.  BUSH, 
Memphis;  GASTON  < '.  PRICE,  Memphis:  and  T.  f.  I.ITTLE- 
TON     Memphis.      Bids   were   opened   Apr.    21.      Noted   Apr.   -  and 

Levees  Austin.  Tex. — The  state  is  considering  the  con- 
struct!' orthern   Texas.      Arthur   Stiles.    Austin, 

Drainage  Cripple  Creek.  Colo  The  Cripple  Creek  Deep 
Drainage   Co.     will    extend    its   drainage    tunnel    at    a    cost    ot 

James  F.   Burns  Is  Pi  i 

aiver    Work.    i)ik.-»     Ogden,    Utah     The    city    is    conBlder- 
tralghtenlng    the   Oeaen    River    ami    constructing    dikes. 
Jenkins  is  <'ity   Engr. 

Fire     Uarm    System      Kel     i     Wash.— D.     \l      Hou 

nation   o  i    alarm 

■  m    foi    the    city. 
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Seaivall — Vallejo,  Calif. — The  plans  for  the  second  sec- 
tion of  the  seawall  now  being  constructed  have  been  com- 
pleted.     The    sum    of   $100,000    is    available    for    the    work. 

Wharf — Bedford.  N.  B. — Bids  will  be  received  until  May 
22  bv  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont., 
for  the  construction  of  a  wharf  at   Bedford. 

Wharf — Ontario,  Ont. — Bids  will  be  received  until  May  22, 
by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  for 
constructing    a    wharf    at   Hatfield    Point,    N.    B. 

Fire  Apparatus — Stratford.  Ont. — The  citizens  will  vote, 
May  IS.  on  the  question  of  issuing  $17,250  for  the  purchase  of 
fire   apparatus. 

♦  Dredging — Toronto,  Ont. — Harbor  Commissioners,  Apr. 
29,  awarded  the  contract  to  JOHN  E.  RUSSELL,  Toronto,  for 
dredging  the  channels  approaching  the  city  docks,  at  13c. 
per   cu.vd. 

BUILDINGS 

Amherst,  Mass. — The  State  proposes  to  spend  $210,0nn  on 
additions  to    the  Agricultural   College. 

Boston,  Mass. — Morris  Bornstein  has  purchased  a  site  at 
Boylston  and  Charlesgate  St.  and  will  build  five  five-storj 
apartments. 

Brockton.  Mass. — The  Knights  of  Pythias.  Damocles  Lodge 
have  plans  for  a  building  on  Elm  St.,   to  cost  $60,000. 

+  Ne.<IJiiii.i.  Mass. —  (Official) — The  contract  for  the  con- 
struction of  the  two-story  brick  school,  64x100  ft.  for  the 
Town  of  Needham,  has  been  awarded  to  C.  A.  BATSON,  Brock- 
ton, Mass.  Clarence  P.  Hoyt,  8  Beacon  St.,  Boston,  Mass.. 
prepared    the   plans.      Noted   Jan.   29. 

Pittstielil.  Mass. — George  H.  Haynes.  Arch.,  is  preparing 
plans  for  a  five-story  brick  apartment  on  North  St.  for  A.  J. 
Newman.     The  estimated  cost  is  $100,000. 

Springfield,  Mass. — Plans  have  been  completed  by  Shattuck 
&  Hussey.  Archs.,  Chicago,  111.,  for  the  T.  M.  C.  A.  building 
on  Chestnut  St.  The  estimated  cost  is  $1SO,000.  H.  A. 
Moses  is  Chn.   of  the  Bldg.  Com. 

Worcester,  Mass. — Mathew  J.  Kennedy  is  having  plans 
prepared  by  Edward  P.  Fitzgerald,  State  Mutual  Bldg..  for 
a  three-story  and  basement  brick  business  block  on  Green 
St. 

Providence.    R.    I Frank    W.    Woods,    212    Union    St.,    and  . 

Thomas  S.  McLaughlin,  Assoc.  Arch.,  have  completed  plans  for 
a  three-story  reinforced-concrete  building  on  Westminster  St., 
to  cost  $75,000. 

Hartford,  Conn. — Johnson  &  Burns.  26  State  St..  are  pre- 
paring plans  for  a  two-storv  brick  school.  70x120  ft.,  in  the 
Northwest  School   District.      The  estimated   cost  is  $110,000. 

The  City  Plans  Commission  has  approved  of  plans  for  re- 
building the  union  station,  to  cost  $22(i,ni)il.  Rdward  Gagel 
is  Ch.  Engr.,  New  York,  New  Haven  &  Hartford  R.R.,  Hart- 
ford. 

*  Albany.   Jf.   Y. — Bids   will    be   received    by    the   Trustees  of  ( 
Public  Buildings,  Executive  Chamber,  Capitol  Bldg..  until  2  p.m.. 
May   2S.  for  completing  the  work  on  the  fourth,  fifth  and  sixth 
floors,   and    repairing   the   first,    second   and    third   floors   of   th€ 
Capitol   Building.      Lewis   F.    Pllcher   is   State    Arch. 

it,, dale.   N.  Y.— H.   P.   Kehr.    316   Mutual  Life   Bldfr.,   and  cJl 
Howard  Crane.   Dime  Bank  Bldg.,  Detroit,  are  preparing  plans 
for  a   one-   and   two-story  office  building   for  Charles   Reiman 
69  Division  St.,  Buffalo.     The  estimated  cost  is  $100,000. 

Gouverneur.  .\.  V. —  Bids  will  be  received  by  the  Clerk 
Union  Free  Seined  District,  until  Mav  11,  for  a  marble  an< 
brick  school,  to  cost  (58,000.  William  Towner,  320  Fifth  Ave. 
New  York,  N.  Y..  prepared  the  plans.  A.  K.  Laidlaw  is  Clk.  o: 
the   Dist.      Noted   Mar.   26. 

Lestersalre.  \.  Y. — The  lowest  bid  submitted  to  the  Boarci 
of  Education  for  building  the  new  high  school  was  from  Johi 
Schulte.   Lestershire,   at    $71,000. 

New  Vurk.  \.  1.  -(Borough  of  Manhattan) — Rouse  &  Gold] 
stone,  Archs.,  38  West  32d  St..  are  preparing  plans  for  a  six  J 
story  mercantile  building  at  61fi    Fifth    Vvi 

+Tbe  contract  for  erecting  the   11-story  stone  building  h 

115    Filth    Av.      has    been    awarded    to   the   CAUL  DWELL-  WIN    i 
GATE   CO.,    88]    Fourth     Vve.      Unwell   ,v    si. ikes,    loo    U'illlan 
St.,   are    the    Archs. 

(Borough    of    Queens) — John     Boese,    Arch.,     Bridge    Plain 
Long    Island    City,    is    preparing    plans    for    a    mu-storv    brlcl  I 
theater  on  Hunter  and   Wilbur  Aves..  for  William  10.  Pawitart 
The  •  Btlmated  cos!    is   $13 

(B Kh    ol     Brooklyn)  -(Official)— Bids    will    be    recehl 

i...     Hi.     Superlntendenl     of    Behind     I'.nil.litrs.     Park     Ave.    am 
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Sis.      C.    B.    J.    Snv  .ler    is    Supt. 

Tl i.       in. -ni     id'    lb ilia.  I     f..r    which    lildl 

were    ope I      \pr.    27,        III. I  hat     date     V,  ele     tl  nil 

Willi; iii,    at     HH5.K15      Peter    Cleary,    $102,390;    II.   Cl 

.  '..,1  tructlon  Co 
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>,..       i  '  'eel     iQlfl 

lard    ''il    i   ....    .     l  im.i  led     to    i    i 

r     i '    .  in    i      |o    1 1    'i 

Wavrrly,     V     t.      Fulton     A      Butler,     Archs..     Ini ■ 

I  '•■  n  n  .     a  i  e  i     i  h  iii  eb    a  ml     |i 

I     i  ,'ii|.  ,    h.     .      Mm nst     J.'..'.. 

•  hn.  "i   i  he  Bldg.  I ' n, 


+ v   .P. 


Tim  i  ii  • 

i  i    i    i. 


I     nl     rSilin  ntlon     h  i 

t      I I  i  in   I  me      Hie     ■  ,  I I     nl      N'eshl 

Ini      \vi>.       In    the     \MKH|C  \N    Cl  ■'  a    ill' 
16 


+.i..r«.'.    •  in.    V    i       ■'  111     r»i    ini    nl    Cl 'reel 

< Iillllon    In   Hi.,  ''..nil 

lo N  .1-    ICC  I  VN,   .1 

tod   Al 


May 


191-i 


E  N  G I  X  E  B EIXG     X  E  W  S 


389 


+Trenton,  N.  J. — The  contract  for  building  a  church  for 
St.  Mary's  Greek  Catholic  congregation,  has  been  awarded 
to    BURTON    &    BURTON,    Trenton,    at    $4S.4S5.    Noted    Apr.    23. 

Du  lliiiw,  Penn. —  (Official) — Harrington  &  Howard,  Archs., 
are  preparing  plans  for  a  group  of  buildings  for  the  Du  Bois 
General  Hospital  Association.  The  buildings  will  be  of  hol- 
low tile,  and  stucco.  E.  \V.  Webster  is  Secv.  of  the  Bldg. 
Lomn.     Noterl  Apr.  30. 

Ebenshurg,  I'iiiii — The  County  Commissioners  have  de- 
cided to  build  an  addition  to  the  court  house,  to  cost  about 
$300,000.     As  yet,   no  architect  has  been  selected. 

Krie,  Penn. — J.  D.  Walker  will  build  a  three-  or  four- 
Itory  apartment  at  Seventh  and  Peach  Sts.,  to  cost  about 
$.-|i.ii!in. 

The  Knights  of  Columbus  will  erect  a  building  at  11th  and 
Peach  Sts.,  to  cost  $50,000. 

Krie,  Penn. —  (Official) — plans  tor  the  erection  of  the  two 
schools  for  Erie,  will  be  completed  about  June  1  bv  Wil- 
liam B.  Ittner.  Arch.,  Board  of  Education  Bldg..  St.  Louis,  Mo. 
Noted  Apr.    30. 

Greenabnrs,  Penn. — The  Second  Presbvterian  Church  con- 
templates building  a  church  to  cost  $18,000. 

+Harrisburg,  Penn. — The  contract  for  building  the  new  ar- 
senal lias  been  awarded  to  C.  W.  STRAYER.  Lemovne,  Penn.,  at 
$44,600. 

LarksviUe,  Penn. — Owen  McGlynn,  Wilkes-Barre,  is  prepar- 
ing plans  for  a  three-story   brick   high   school,   to  cost   $65,000. 

+  Philn<lelpliin,  Penn. — The  contract  for  a  three-story  build- 
ing   at    the    Germantown    Hospital.    Penn     ami    Chew    Sts.,    has 

I a    awarded    to    JAMES   ( 1.    IiOAK    &    CO.,    1420   Chestnut   St., 

at   about   $100,000. 

Philadelphia,  Penn. — Saner  &  Halm.  Archs.,  1112  Chestnut 
St.,  are  preparing  plans  for  a  theater  at  17th  and  Venango 
Sis.,  for  the  Tioga  Realty  Co.  The  estimated  cost  is  $50,000. 
Noted  Apr.   23. 

Sunlmry,  Penn. — The  Zion  Lutheran  Church  plans  to  erect 
a    new    church,    to    cost    $100,000. 

Ilaltimore,  Md. — Bids  will  be  received  by  the  Progressive 
Circuit,  of  which  James  D.  Barton,  Times  Bldg.,  New  York. 
X.  Y..  is  lien.  Mgr.,  for  the  construction  of  a  theater  at  Light 
and  German  Sis.,  estimated  to  cost  $285,000.  including  the  site. 
Thomas    W.    Lamb,    644    Eighth    Ave..    New    York,   X.    Y.,    is    the. 

A!  eh. 

Baltimore.  Mil. — Horn  &  Horn  will  build  an  office  building 
m  Fayette  St.  and  Guilford  Ave.,  to  cost  $65,000.  Otto  G. 
Slmonson,    American    Bldg..   is   preparing   plans. 

\\  ii.siiiiiuioii  D.  C. —  It  is  reported  that  Harry  Wardman  will 
evert  a  seven-story  office  building  at  Vermont  Ave.  and  K  St., 
N.   VV.     The   building  will  be  of  reinforced  concrete,  120x148  ft. 

Klchmiiail,  Va. — The  Calvary  Baptist  Church  will  build  a 
.Inn  eh  and  schol  to  cost  about  $40„000.  C.  A.  Jenkins,  716 
Hawthorne  Ave.,   is  Pastor. 

\shevllle,  N.  C. — Br.  Charles  L.  Minor  and  Dr.  William  L. 
Dunn,   plan   to  erect  a  sanitarium  to  cost  $250,006. 

Oaatonla,  X.  <'. — T.  1..  Craig  is  interested  In  the  erection  of 
i    hotel   "ii    Main   St.,   estimated    to    cost    $125,000. 

Went  Palm  Orach,  I'la.  Talley  &  Sumner,  Jacksonville, 
ha-.  <■  been  engaged  as  architects  for  the  court  house,  which 
will   cost   about    $21111.0(10. 

Jackson,  Miss. —  R.  H,  Hunt.  <  'hattanooga.  is  preparing 
plana    for   the    Mississippi    insane    Hospital,    to  cost  about   $60,- 

+  \kr.ui.     Ohio      The     contract     for     the     construction     of    a 

tuberculosis  sanitarium  at  Springfield  Lake,  has  been  award- 
id  to  R,  II.  EVANS  .■<•  Co.,  Columbus.  The  estimated  cost  is 
f  1  (in.  ii  i.i  i 

Ml  hi  nee,  (thin — Bids  will  be  received  until  May  14,  by 
Prank  L.  Packard,  Arch,  New  Hayden  Hliig.,  Columbus,  Ohio, 
for  the  building  of  a  school  at  Alliance. 

Athens,    Ohio      See     item     under    Light,    Heat    and     Power. 

+  II..M.  rNlunn,    Ohio      (Official) — The    contract    for    building 

I  school  at  Bowerstown  has  b.-.-n  awarded  to  W.  C.  HAND- 
-II  KY    .v    son,    Zanesville,    Ohio.      Noted    Apr.    16. 

Columbus,  Ohio  Bids  will  be  received  until  '_'  p.m.,  Mav 
'..    by    the    Ohio     Hoard     of     Administration,     Hartman     Bldg., 

or    the       onstructl t     a    dormitory    at    the     Institution    for 

.  i  u,        in. led.   Columbus,      w      i:     Hasw  ell    Is    the    Secy 
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Ohio     Howard     &     Merrlam,      Vrchs.,     Capital 

i. mm.    will    receive    I, ids    until    M.,1     8,    for    building 


II   I I     at      SClO 


Washington,  Ohio — Bids  will  be  received  until  noon,  Mav 
25,  by  I.  A.  Bolton,  Clk.,  Board  of  Education,  for  building  a 
school  on  Lewis  Ave.  J.  W.  Matz  is  the  Arch.,  315  Nasov 
Bldg.,  Toledo,   Ohio. 

Youngstown,  Ohio — Bids  will  be  received  until  June  1,  by 
George  H.  B«ardman,  Clk.,  Board  of  Education,  for  a  school 
to  be  erectea  at  Boardman,  Ohio.  Miller  &  Ford,  are  the 
Archs.,    Dollar    Bank    Bldg. 

+Ann  Arbor,  Mich. — The  general  contract  for  the  con- 
struction of  the  four-story  and  basement  science  building  for 
the  University  of  Michigan,  has  been  awarded  to  IRWIN  -& 
LEIGHTON.  12th  and  Cherry  Sts.,  Philadelphia,  Penn.  Noted 
Dec.    11. 

♦  Detroit,  Mich. — The  general  contract  for  the  14-story 
hotel  to  be  erected  for  the  Fuller  Hotel  Co.,  has  been  awarded 
to  JAMES  L.  STEWART,  Oliver  Bldg.,  Pittsburgh,  Penn. 
Noted  Jan.   29. 

Bids  will  be  received  about  May  15,  by  Donaldson  &  Meier, 
Archs.,  1S14  Penobscot  Bldg.,  for  a  seven-storv  bank  building 
for    the    Wayne    County    &    Home    Savings    Bank. 

♦  Detroit,  Mich. — The  general  contract  for  the  construc- 
tion of  the  six-story  and  basement  store  and  office  build- 
ing for  the  H.  R.  Leonard  Furniture  Co.,  has  been  awarded 
to  W.   S.   POCOCK,   313   Hammond   Bldg. 

-fGrand  Rapids,  Mich. — The  general  contract  for  the  con- 
struction of  the  nine-story  and  basement  hotel  for  the  Leslie 
l'antlin.l  Hotel  Co.,  has  been  awarded  to  the  GEORGE  A. 
FULLER    CO.,    140    South    Dearborn    St.,    Chicago,    111. 

Dallas,  Tex. — Bids  will  be  rrceived  until  July  1,  by  Jarvis 
Hunt,  Arch..  ."3  West  Jackson  Blvd.,  Chicago,  for  the  union 
passenger  station   and   terminals,   at   Dallas.      Noted   Apr.   23. 

■4-Knileavor.  Wis. — The  general  contract  for  the  addition  to 
the  Endeavor  Academy,  has  been  awarded  to  HANS  P.  KNUD- 
SON,    Waupaca,    Wis.      Noted    Jan.    29. 

+  1-..1,  mine. ■.  Wis, — The  general  contract  for  the  high 
school  to  be  elected  at  Kewaunee,  has  been  awarded  to  C. 
R.  MEYER  &  SON,   Oshkosh,   Wis.,  at  $54,647. 

+  Maustoii,  Wis. — The  general  contract  for  the  high  school 
to  be  erected  at  Mauston.  has  been  awarded  to  JAMES  STOR- 
MONT   &    SON,    La    Crosse.    Wis. 


Menomonte.  Wis. —  Bids  will  lie  received  until  Mav  14.  bv 
the  City  Clerk,  for  the  two-storv  hospital  to  be  erected  at 
Mcnomonie.      P.    H.    Eberle   is   the   Arch..   St.    Paul.    Minn. 

v.  miiiiiiiisii,  Wis. — Bids  are  being  received  by  Louis  G. 
Wiilule,  County  Clk.,  for  the  dormitory  to  be  erected  at  the 
Milwaukee  County  Hospital  for  the  Insane  at  Wauwatosa.  A. 
Dfl   Conover.    is   the   Arch.,   Tenney    Block.      Noted    Feb.    12. 

♦  Virginia.  Minn. — The  contract  for  the  school  to  be  erected 
on  the  South  Side,  has  been  awarded  to  JOHN  DONLIN.  Su- 
perior,   Wis.      The    estimated    cost    is   $54,000. 

Topeka.  Kan. — Bids  will  be  received  until  Mav  15,  by  the 
Board  of  Education,  for  an  addition  to  the  high  school.  The 
estimated    cost    is    $50,000. 

Ozark,  Mo. — The  Christian  County  Court  has  plans  for  a 
court  house  to  be  erected  at  Ozark.  The  estimated  cost  is 
$75,000. 

It. ■.Mile.  Tex. — The  Beeville  Hotel  Co.  will  erect  a  five- 
story  reinforced-concrete  hotel  at  Beeville.  The  estimated 
cost   is    $50,000.      VIggo   Kohler   is    lVes. 

Phoenix,  Ariz. — Bids  will  be  received  about  May  15,  for 
a  six-story  reinforced-concrete  store  and  office  building,  for 
the  Commonwealth  Investment  Co,  Mavherrv  A  1'arker,  472 
Pacific    Electric    Bldg.,    Los    Angeles,    are    the    Archs. 

+  l,.is  Angeles,  Calif. — Contracts  lor  the  12-story  bank  and 
office  building  to  be  erected  at  Fifth  and  Spring  Sts.,  for  the 
Commercial  Fireproof  Buildinc  Co.,  have  been  awarded  as 
follows:  Structural  steel,  LLEWELLYN  IKON  WORKS,  at 
$147,500:  terra  cotta  GLADDING,  McBEAN  A  CO.,  $20,000; 
granite    work.    R ALMOND    STONE    CO.,    (60,000.       Noted    Dec. 

+Tlu-  general  contract  for  the  construction  of  the  five- 
story    reinforced-concrete    lofl    building,    to    be    erected    on 

Broadway,  for  J.   F.   Hosfleld,  of  Monrovia,  has  i n  awarded 

to  the  BARBER  BRADLEY  CONSTRUCTION  CO.,  1824  East 
16th  St.,  at  $68,645.  Tram  A  Williams,  Exchange  Bldg.,  are 
the    Archs 

■fsiin  Francisco,  Calif. — The  contract  for  the  two-8torj 
brick  hot.i.  to  be  erected  al  Gearj  and  Fillmore  sts.  for  the 
Beninsnl.il-  Realty  Co..  i-as  been  awarded  to  STOCKHOLM  .*-■ 
ai.lvn,   Monadnock   Bide,  ,   ,,t    $50, 

covin  \l  T    PRICE 

r«t«Tri-|i(iiie.  Sewer  Newark,  N  .1  Bids  were  received  bj 
the  Passaic  Valley  Sewerage  Commissioners,  Apr.  28  for  con- 
structing   Sec 1    N...    IT.    southerly    portions    of    the    Passaic 

Vallev    Intel.  •■  ■'     from    (A)    Leo   Kelly,    Inc.,    Brook- 

lyn, N.  v.;  iio  Fusco  Construction  Co  Newark;  n'l  Merrlll- 
Ruckgabei    Co.,    New     Vork,    N.    Y:    iio    Jennings    A    Lesher, 

(El   Tram  It   Con   ti  ucl 0  .    \it     v.-i  non,   N,   v  . 

(P)  Beaver  1  New  York,  N.  Y.; 

1:1  1:  1:  Wennei  Willow  Grove,  Penn  on  Bruno  A  Petlttl, 
Hellevllle;  (I)  Smith  McCormlck  Co.,  Kaston,  Penn.;  1.11  Culp 
.-...   inc.,   Brooklyn,  N.  Y.     The  Item  bids  were  as  follows: 
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Bids   received   uutil    May  21,   1014. 

State  Highway  Improvement 

N(  iTICE  TO  CONTRACTORS — State  of  New  York — Offlre 
of  the  State  Commission  of  Highways,  Albany,  N.  Y. — Pursu- 
ant to  the  provisions  of  Chapter  30,  Laws  of  1909,  as  amended 
by  Chapter  646,  Laws  of  1911  and  Chapter  SO,  Laws  of  1913, 
sealed  proposals  will  be  received  by  the  undersigned  at  their 
office,  55  Lancaster  St.,  Albany.  N.  Y..  at  one  o'clock  P.M.  on 
Thursday,  the  21st  day  of  May,  1914,  for  the  improvement 
of   the   following   highways: 

Rd.  No.  Name 


County 


117_'        Srheneetady-Tliofna-  t '" 


in  76 
ii  24 
0  90 
8  91 
0.70 


4.17 


Appro: 
Lengt 

Mleganv  5481       WellsviUe-Andover  7.  IS 

534U       E    Branoh-Sullivan  Co.  Line,  Pt.  2  6.84 

5383       E.  Branch-Sullivan  Co   Line,  Pt.  1  7  21 

Franklin  1089       Malone-Trout  River 

Monroe  495-A  Spencerport  Village 

(  Irange  5328-A  West  Point-Central  Valley 

Orleans  5469        Medina-Albion 

5477       Syracuse  City:  Park  Street 
ady 
Schuyler  & 
Tompkins 
Wayne 

REPAIR 

RepCont  aassof  Rd. 

(Jo  Work  No-  County      Name  lown 

ALBANY 

650     Brick  guaranteed 7     Delaware  Turnpike  Bethlehem 

ALLEGANY 
57H     Sur  Vppl  Bit  Mat  "A"        945     Wellsville-Hallsport  Weilsville 

Noc"  CAYUGA 

Mac-   guarantee 
ppl  Bit.Mat."A"  . 

No  guarantee  OM      Cato-Mendan-Baldwinsville    Ira 

I     r.ColdAppl.     No  gato 
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Kingst 
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Ellenvi'le,  Part  3. 
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20      Lyons-Sodua  Point,  Pt.  1. 

Ill      Williamson  Sta-1'ultnevville 

860  Clyde-Resort,  Part  2. 

919  Clyde-Resort,  Part  1 

WESTCHESTER 
guarantee  657  Croton  River-Peekskill 
guarantee   sti.",      Mt    Kiseo  Village 


624     C.O.Appl      No  guarantee  657     Croton  River-Peekskill  Cortland 

022     C.O.Appl      No  guarantee  865     Mt.  Kisco  Village  Newcastle 

Bedford 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  Division  Engineer 
Bertrand  H.  "Wait,  Realty  Bldg.,  White  Plains,  N.  Y.,  for  con- 
tracts and  highways  in  the  counties  of  Columbia,  Nassau, 
Orange,  Suffolk,  Ulster  and  Westchester;  also  at  the  office 
of  Division  Engineer  Harvey  O.  Schermerhorn,  Humane  Bldg„ 
Albany.  N.  Y.,  for  contracts  and  highways  in  the  counties  of 
Albany.  Rensselaer,  Saratoga  and  Schenectady;  also  at  the 
office  of  Division  Engineer,  Theron  M.  Ripley,  Cleveland 
Bldg.,  Watertown,  N.  Y.,  for  contracts  and  highways  in  the 
counties  of  Franklin,  St.  Lawrence,  Lewis;  also  at  the  office 
of  Division  Engineer  James  H.  Sturdevant.  Chamber  Com- 
merce Bldg.,  Utica,  N.  Y.,  for  contracts  in  the  county  of 
Oneida;  also  at  the  office  of  Division  Engineer  Howard  E. 
Smith,  901  Press  Bldg.,  Binghamton,  N.  Y.,  for  highways  in 
the  county  of  Delaware;  also  at  the  office  of  Division  En-  I 
gineer  Charles  J.  McDonough,  433  South  Salina  St..  Syracuse, 
N  Y..  for  contracts  and  highways  in  the  counties  of  Cayuga,  j 
Onondaga,  Oswego  and  Wayne;  also  at  the  office  of  Division 
Engineer  Perry  Filkin,  423  Cutler  Bldg.,  Rochester.  N.  Y., 
for  contracts  and  highways  in  the  counties  of  Livingston, 
Monroe,  Ontario  and  Orleans;  also  at  the  office  of  Division 
Engineer  Frederick  S.  Strong,  St.  Ann  Federation  Bldg..  Hor- 
nell,  N.  Y.,  for  contracts  and  highways  in  the  counties  of 
Allegany,    Schuyler,    Steuben    and    Tompkins. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  In  the  itemized  proposal,  specifications  and  con- 
tract agreement, 

Proposals  for  each  contract  must  lie  presented  in  a  sep- 
arate  sealed  envelope  endorsed  on  the  outside  with  the  num- 
ber of  the  highway  or  repair  contract  for  which  the  proposal 
is  made.  Each  proposal  must  be  accompanied  by  »  draft  or 
certified    check    Issued    b3    a    national    or   state    bank    in    good 

credit    within    the    State    and    payable    at    si^ht    to    tin ei    0 

the    State    Commissi if    Highway!      fot     an    amount    equal    to 

at    least    live    per    cent,    of    the    amount    of    the    proposal    which 
bui  h    draft    oi    cht  ck    accompanies. 

This  draft    or   check    will    be    hold    b>    the   Commission    until 

t  he   conti  ict    a  nd    t I   are   dulj    ext  cutetf. 

The   successful   bidder   will    be    required   to   give   n    bond   for 

iii      pei    cent     ol    the   am I    oi    the   contract,   stub    bond   to] 

I,,     executed    bj    a    Suretj    C an>    to    i.e    approved    by    the 

,  -,,,,,, bond     et  ut  ed    bj    the   dopo  H    of   collateral 

, ,,      to   be   apio  ■■*  •  d    bj    the   Commission, 

,,]    h,    |      , ,    orved    to    reject     inj    oi    all    bids, 
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.-aided     contracts     are     set     in     CAPITALS. 


APRIL    BlILDIVG    RETURNS 

The  indications  of  an  unsatisfactory  month  which  were 
shown  by  the  preliminary  reports  published  last  week  have 
been  borne  out  by  the  more  complete  returns.  In  IT  cities 
in  the  Eastern  States,  the  contemplated  building  operations 
from  plans  filed  in  April  called  for  an  expenditure  of  $26,700,- 
000,  a  decrease  of  11 %  compared  with  last  year.  For  the 
first  four  months  of  the  year  the  figures  are  $89,000,000  and 
$101,000,000,  respectively,  or  a  falling  off  of  12'";.  The  entire 
falling  off  can  be  directly  chargeable  to  lessened  operations 
in  New  York. 

In  eight  Southern  cities,  the  contemplated  operations  from 
plans  filed  during  April  call  for  an  expenditure  of  S3, 542,000, 
compared  with  $3,451,000  last  year.  This  shows  an  increase 
of  approximately  3%.  For  the  first  four  months  of  the  year 
there  was  a  decrease  of  12%,  practically  all  the  loss  being 
chargeable   to    lessened   operations   in    Birmingham,    Ala. 

In  seven  cities  on  the  Tacific  Coast,  the  contemplated 
building  in  April  aggregated  $6,32S.OOO,  compared  with  $12,- 
939.000  in  the  corresponding  month  in  1913.  a  decrease  of 
For  the  first  four  months  of  the  year  there  was  an 
increase  of  1'~r .  entirely  due  to  unusual  operations  in  the 
city  of  San  Francisco  during  the  first  three  months  of  the 
year. 

In  the  Middle  West,  which  has  been  holding  its  own  for 
two  years,  a  decrease  is  now   noted.     Contemplated  operations 

from  plans  filed  in  April  for  15  cities,  amounted  to  $26.293. 

compared  with  $28,513,000  in  the  corresponding  month  in  1913. 
The  decrease  amounts  to  8',  .  For  the  first  four  months  of  the 
year  there  was  an  increase  of  ''•  due  to  favorable  returns  in 
the  first  three  months  of  th.  year.  In  the  following  table  are 
given  th.-  estimated  costs  of  contemplated  building  in  various 
ntles   classified   geographically: 


Minni.i:  west 


Akron,  Ohio 

Chicago,  Itl. 

f 'nn-iiin:»ti.  '  Ihio 

blereland, 

Columbus,  t  >hi'> 

Dotn.it,  Mich 

(in.tul  Rapids,  Mich 

radianapolis,  tnd 

■anmf  (  Sty,  Mo. 

Milwaukee,  Wia 

Minneapolis,  Minn 

Omaha.  Nc-li  . 

St.  Louis,  Mo. 

St    Paul,  Minn.      . 

Salt  Lake  ' 


Month  of 
1914 

9,465,800 
964,425 

2,594,115 
683,555 

135,934 

1,036,716 

735,665 

1.912.290 

59  1,035 

1,734,412 

321,200 


April 
1913 

$119,380 

693,205 

l.SMI.O)',.', 

771.121 

.:  H7li,l'.i.- 

i  >31,060 
1,265,745 
1,798,110 
1,424,360 
575,085 
1 .586.000 

277,151 


First  four  months  of  ye: 


1914 
S1,209,9S0 
27,401,750 
2,725,660 
9,361,000 
1,754,2115 
in.  ss.i.  32.-. 
1,798,522 

4,190,260 
2,969,204 
5,008,715 
1,315,815 
4,946,651 
1,434,224 

MiU.MHI 


1913 
$750,S35 
31,754,237 
2.777.40'." 
6,059,010 
1.515.  (174 
8,963,650 
764,651 
3,070,403 
3.234,441 
:;, 4117,551 
2,861,410 
1,238,373 
5,777,507 

659,215 


i  $26,293,07]     $28,513,959    $81,461,491     $75,365,322 

Decrea-  Increast 

EASTERN 


Baltimore,  Md. 
Boston,  Mass 
Hartford,  Conn 
Return  from  15  cil 

Month  o 

1914 

$1,015,900 

I  389,780 

117. 1  13 

23,941,455 

April 

1913 
$1,626,01  1 
1,0]  1,250 
378,520 

First  four  rooi 

1914 

$2,592,200 

11,347,657 

1,284,540 

tli-  of  year 
1913 

8,223.745 
B9,011,587 

Total-  $20,794,278     -  189,423,070  S101. 173,357 

Deorea  '  i ' , 

["HERN 

Birniiiiitli.iiii.  Ala 
I  [a. 

Betunu    tr ii    cities 

published    \l    . 

'7'. 


,  Calif 

i   ,l,t 

I'orll  md,  (  I,,- 
Bokane,  v. 

-    •    ' 


3,128,534 

3,041,259 

10,720,188 

$3,451,368 

$11,943,1  10 

12' 

PA<  II  H 

1  0A81 

• 

<i  1,863,596 

769,500 

2,887,885 

2,702,596 

359  1 1 5 

1  11,049 

1,707,064 

3.152,020 

8,111,438 

3,01  1,285 

560  613 

Deoi 


16,328,261     $12,939,177     - 
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will  i i  ,,  i.  ;  hi    ' Iteel  ft  1  I              i   Wm 
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RAILWAYS 

+Xevr  Jersey — Pennsylvania  R.R.  —  This  company  has 
awarded  a  contract  to  JAMES  McGRAW  &  CO..  Commer- 
cial Trust  Bldg.,  Philadelphia,  Penn.,  for  constructing  about 
one  mile  of  track  elevation  in  Camden,   N.  J. 

IVnimyitiniia — Pennsylvania  R.R. — Plans  have  been  sub- 
mitted by  this  company  to  the  City  Steam  Railway  Com- 
mittee for  the  proposed  improvements  to  its  lines  in  the  citv 
of  Overbrook,  Penn.  A.  C.  Shand.  Philadelphia,  Penn.,  is 
Ch.  Engr.  of  the  company  and  E.  .V.  Patton  is  Chn.  of  the 
Com. 

Georgia — Atlantic.  Waycross  &  Northern  R.R. — Plans  are 
being  considered  by  this  company  for  the  extension  of  its 
line  from  St.  Marys,  Ga.  D.  C.  Edwards,  St.  Marys,  Ga.,  is 
Ch.   Engr. 

+  Elberton  &  Eastern  R.R. — This  company  has  awarded  a 
contract  for  the  extension  of  its  line  from  Tignall,  Ga.  to 
Washington,  Ga.,  about  12  miles.  Alex  Wilson,  Elberton,  Ga., 
is    Ch.    Engr. 

Tennessee — Tennessee.  Kentucky  &  Northern  R.R. — Pre- 
liminary arrangements  are  being  made  by  this  companv  to 
start  work  soon  on  the  construction  of  its  proposed  exten- 
sion from  Algood.  Tenn..  to  Sparta,  Tenn.,  about  20  miles. 
H.   Adkins,    Livingston.    Tenn.,    is   Gen.    Supt.  and   Ch.    Engr. 

Kentucky — Big  Sandy  &  Kentucky  River  Rv. — This  com- 
pany is  obtaining  the  right-of-way  for  the  construction  of 
its  proposed  railroad  from  Johnson  Countv  through  Magof- 
fin County  into  Breathitt  Countv.  E.  C.  Connor.  Ashland. 
Ky..    is    Ch.    Engr. 

Ohio — Hocking  Valley  R.R. — Plans  are  being  prepared  bv 
this  company  for  the  construction  of  a  second  track  from 
Columbus.  Ohio,  to  Toledo,  Ohio.  W.  Michel,  Columbus, 
Ohio,    is    Ch.    Engr. 

Kaunas — Nebraska.  Kansas  &  Southern  R.R. — This  com- 
pany is  making  preliminary  arrangements  for  the  extension 
of  its  line  from  Garden  City.  Kan.,  to  Stockton.  Kan.  F.  T. 
Burham,   Kansas   City,    Mo.,    is   interested. 

Kansas  City.  Mexico  &  orient  Ry. — This  companv  contem- 
plates the  extension  of  its  line  from  Wichita.  Kan.  to  Kansas 
City,  Kan.      A.  H.   Dickinson.   Wichita,   Kan.,   is  Gci 

+  South    Dakota — Fairmount    &    Veblen     Ry.— According    to 
press   reports   this   company    has   awarded   a   contract    Coi    i 
tending   its   line    from    Veblen,    S.    D.,    to    Webster,    S.    D.,    about 
40  miles.     J.   H.   Thomas.    Fairmount,   N.    D.,    is  Ch. 

+  \orth  Dakota — Minneapolis,  SL  Paul  &  Sault  Ste.  Marie 
Ry. — This  company  has  awarded  a  contract  to  PETER  NEL- 
SON, Minneapolis,  Minn.,  for  the  construction  of  a  branch 
line   to   Makoti,    N.    D. 

Texas — Bird  M.  Robinson,  Pies,  of  the  Tennessee  Rv..  is 
negotiating  for  the  purchase  of  the  Asherton  &  Gull 
which  runs  from  Asherton  Junction  to  Artesia,  Tex.,  32  miles. 
If  the  transaction  is  consummated,  the  line  "ill  he  extended 
west  from  Artesia  to  Eagle  Pass,  about  .".o  miles,  ami  south- 
east from  Asherton  Junction  to  some  point  in  the  lower  Rio 
Grande  valley,   about    150   miles. 

G.  W.  Dodson  and  associates  who  are  interested  in  the 
construction     of    a     railroad     between     Porl     Aransas     and     San 

Angelo,  Tex.,  about  to"  miles,  report  that  the  project   is  to  be 

financed   bj    an    English  concern  and   that   plans  an 

Ing   Batisfactorilj    toward   the  earl]    beginnii  .    action 

Bonuses  in  ni.l   of  the  proposed   line  are   being   raised 

■     people   of   the    low  ns   and    the   land   owners   along    the 

In   return    for  a   donation    of  $50, i>\    the  people  of 

New    Braunfels,   the  shops  and  r0ad   are 

i  d   at   that   pi: 
♦Texas— Uvalde     &     Northern     R.R.— This     company     has 
awarded    a    contract    to    I.     J.    SMITH.    Kansas    City,    Mo 

onstructlon     ol     Its     proposed     i from     Uvalde     Tex 

through    the    Nueces     River    Canon    to    Barksdalt 

miles. 

Galveston,  Harrisburg  fi  San  Antonio  Ry, — Preliminary 
arrangements  are  being  made  bj  this  companj  ror  construc- 
tion of  its  i  poi  to,  Tex  and 
running    to    Bay    Ridge,    Morgans    Point,    Sylvan    Beach 

1      1  !    miles.        I  i.     K.    Colbum      Houston 

Tex.,    is    a^i     Gen.    .Mm. 

Idaho  R.     This  companj    Is   n  i 

id   in   the    Uppei    Snake   \ 
('in  1   Stradley,   Sail    i  I  tah,   is   Ch.    I 

Hiniiiimiiui     Belllngham   ,\    Northen     i:i:      B    B    Barling 

ipany,    with    offices    In     Belllngham     Wash" 

that  the  building  of  a   three  mile    extension  of  the  local 

line    to   the    mills   on    Lake    Whatcom,    neat    Belllngham 

under    construction,    would    be    followed    Immediate!}     bj     the 

building    of    ii    miles   of   railroad   Into    Middle    Pork    Vallt 

OresfOBi  .  om- 
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deel t. 
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Ore. 


C     M     Cl 


laise,       of 


+  11011-1.    Columbia     Pacific    A     •  tern     i;>      This 

1 1  ■•"  i    i"     V     R    GRIFFIN    S    CO 


foi 
■outh  of  p..,  i  .  ieoi  >■••     s i  Ma 


292 


ENGINEERING     NEWS 


Vol.  71,  No.  20 


ELECTRIC    RAILWAYS 


Monmouth  Electric  Light    ti«i-. 

Keyport,    is   Gen.   Supt.   ana    J^ur        b  b      the    Lan. 

Lancaster     Penn.-PlanS    a. ebe^ng^p^  .^    Unes    on 

caster   City    Street    Ry.   Co.    to £  t        is  Gen.  Mgr. 

various  streets.     R.  B.  nun,  J^a  granted   a  franchise 

Cambridge.  Md.-The .City  Council  has  grant,  to 

Wh^^i^ac^n^C^p^e^P=£ofa,^,000t^ 
the  improvement  and  « tension  of !  * ^^   Gen.    Mgr. 
George  O.  Nagle.  Wheeling v  : «   v*  granted  a  con- 

Elizal.eth  City,  W.  C.-£ The  C.t> ^  Cou     ^  M&  m  and   J.  C 

ditional  franchise  to _D.  E.  W.man  ^  an  electric  railway 
Commander  to  construct  ana  j>  nned  to  connect  Elizabetn 
8^  WaW^nfby  this  line  ing 

WilmlnstOB,    S     C«-The    Tldew ater    P™^0"  'V  of   New 
to   extend    its    suburban    lme    ml    ^lmington,  is  Gen.  Mgr. 

^&^S^'&»-"  Christie.  Valdosta. 

i«   Runt    and   Pur.   Agt.  th     Meridian 

Meridian,  Miss—Plans  are  being  ?repared by  t he  M      ^    R 

Lig^r&'p"     Co    for   the    ex  ens.on   of     tSM|4thaSd    ^     Ag 

Paterson.    Meridian,    is  Vice  Pres  granted    to     the 

Shreveport,    La.— A    franchise    has    Reen     g      double.tl;aok 

Shreveport    Traction   Co.   by    the   City   Counc ..  Kansas    City 

'"  "  Wl    °ncroTsestng  *  w"  a'™  IHvan^nreveport.    is   Gen.    Mgr. 
Southern    ciu»3n<&. 

and  Pur.  Agt.  Greenville  &   Drakes- 

,.  „,.„i   city.  Ky. — The  Central  Cit>  .uieenv   »  on 

Drakesboro.        Greenville.        Hillside.        BNetherlands,    Central 
Powderlv.    Bevier   and   Gianam.  • 

Cit^ir^fare  -ing   prepared   b/   the  Northern 
l^'LVsn-^Ca^o^.^Chirk^Cu'^^Vk^n.  if  Vice-Pres.  and 

;««»F  -  was/* 

ha^:„;.o,p1,nM    ...  .--•!  ,!.'■  .^ReSton    Goodland. 

railway   to  connect  Lafaj ett£;    ™  jncorporators    include    O.    A. 

'  :   "■"::-,    A     ■•■    SSn?T,    K.    B.   Simmons  and 

O,   L    Brown.  p._,.r  n0    \s  preparing  to 

-  ""  '•   Bt,  Chicago,  is  Gen    Mgr  franchise  to 

Piorton.   in.-The  City  C .ell   hu    f^^ftrucl    and   oper- 

,::,-;" — »>urbana- 

is   Vi.-  NU'T     ;""'    '  "'•     .^      A    LiEht    Co.    contem- 

Kn.,...rl».     K-».      Th-       I  '  ,        ff  ,„    its    Urn,    on 

I ;     V  ,    and  Gen.  Mgr. 

TrlrS   Valley    [nterurban    Ry.    Co 

Newton,    Kan.      POad    from    Newton 

i       «  ,  George  Thels,  Ji  ,   Is   Pres. 

'" Bd   b     th.    nibal 

■   «»■     ['  '",.■;:,',    ;"m;„"  .,';',. ..v„-«   Park.     J.  s. 

..';.::..■..'."  SS 

.      W    Walker,   ol    Rolls     ■ 
K    w.   Webb     r.  Bl  1"  j  ..,,„,!. 

-.,,   ,,„    rurban    Rj 

x ■  i  r°ranKemenU    "or    tl 

•      LUBtln,    Ban     \ ""• 

,ta  pi  ■„!;.  :,':;,  /'■'."...■."/.v- 



,, 

^      '  ...  •;:,•" 

1  ■■..'■'  '-v. 


mitten 'to  ^^5^^ 

iS  GS6„:-  oSo,  Ca.,t._The  San  Diego  Electric  Ry  Co.  has, ap£ 
plied    to    the   Cty   Council   for   a   fianohise    to   e  ^  ^^ 

lrfrorFTi^t^oV^ChlCStSt-ftnMt0Wa0rnnerr,  San  Diego,  is  Gen. 
SU't„  Francisco,  C»"£-The  Board  of  t  SuPjrvljor^  has 
E^&^nWw.tt  b5anj!Vshaughnessy   is  City 

^London';    Ont.-The    London    Street .   Ry Cc .is    considering 


■'■■:.. 


LIGHT,    HEAT    AMD    POWER 
Lunenbure,     Mass.-The     town     has     decided 


',     ■ 


of  the  Bd.   Davis  &  Brooks,   Peai  i   bh-,   no' 

P'ans-  ■    i   „u„,i„n  will    be   held  on  May 

Blnshamton.  N.  Y.-A  special  elector    wjl  J      1^^. 
19   to   vote   on   the   p.«estion  of ^uing   o  a  municil,al       ec- 

tDri0cC-?iegdhSttplantU?nd B^gh^mton^  Fancher  M.   Hopkins   is  City 

ClkNeW   VorK.  N.   V.-(Boroughof  0»b™»,)_BW. win  b.^ 

ceived    until    May    lo    by   ^ougias    .«a  Ayfi     f       m 

SLffi^B^an^ar£aSi»«-Vih.a  Bronx  Borough  Court 
"Thorough     of    Queensl-COmciaD-Bids    wui    beoreceiyod 

instilling    electnc    eauJpmenton.nMtahpeeadsdtUionar    ^^^    Ay j 

Coutrhfs^r/er|fJ^^ 

H^«--" lOfHS  3S£^rCre=,  ^O^T-  P Jnk 

Syracuse,    $37,345.  Board  of  Education  has  award] 

+  PhilaiU-lphia.  Peun.— The    l.oai      oi    ;.. .         .  generators, 

ed    the    contract    for    the    insta  la tu.       ot    t  nMne^,    s  | 

switchboard,  telephones  pr  S™'  ^t-hfla.lelphia.  to  the 
the  new  high  school  -ll  '"V , '!  .,-,,  ,N  ,-,).,  1727  Sanson!  St., 
UNITED     KLHCTKIC    <     'N^l    I  '     %,.0^;natoly    ,50.000. 

phlladelphia      The  work  wu ^         p  engaged  Harry  Stevens 

Mount    Bain.er,    Ml.      I  lu    tow  prepare    plans    for 

'  ""'"    T,,"s' ,'  ndBof      'm    ,   c       i   electric-light    plant.      Bond| 
the    construction    ol    ■     '""'  '.\    ,-„,.   this  purpose, 
for  $25,000  were  recentlj    votea   tor  i  Qn 

,*»«„nt«n,  .....    -Ai.    elect  on  w.      Je  held   June^to        , 
the    oucstion    of    issuing    $-.i,»0»    "  ,,,     ,r    aI    ,;,-  ilin    Mill. 

Water    Board,  _*««•«   that  J     R     White   n* 

„„r.s,.ls.     M,.       Press    KP^ial^,.    the     installation     and 

";;;::'.„-;;",';":,;:  .■■i:'.;;;:-'. iu.-.V",!!.'.--...  .•„,,.„■„,, *  -" 

beebeySnwit, ^next   30^ays.  ^ 

+T.i~k.-u<-.-  ""•"H,,V'IU,,,;,„,,  h,V-  awarded  the  contract 
Normal  and  Industrial  "  .  ',,  l^,  tlnK  and  heating  Plan^ 
tor  the  construction     t    •    •     '  ,      ,    r,„.  ,,u,   Inst  tut.-  to 

JgrirOR'DELECTRIC^ct  m  WestVh  St..  NeW    ^ork.  N    9 

N"""'   M:;',    "'.v....       It     Is    .eportod     that     the     """"l*   /  ' Xu! 

Baldwin,   ChiciKO,    UK.   I        "  ,.,,.,., ,.,..    m In;,!,, 

01 i '■   O ,",';■,  ,■',•'.  v.,,,.  I .xtendjti 


;■ 


St. 


,1    In    Vll 

Haryavlllci 


,,    \>.     Morth 
ilo     ii    Is   rep 

II        will, I, ,      II, 


nil. 


.     to  East    Nina 

H it     Lindsay    Is    Ml    I 

"■led     ""'      ""       "    ",X:   """     '.'iuct 

,,,    -I      Ibid'     ' ',<"•. 
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Oklah. 
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■f  Indianapolis,  Ind. — The  Board  of  Public  Works  has 
awarded  the  contract  for  electric  street  lighting  for  a  pe- 
riod of  ten  years,  beginning  Apr.  1,  1915,  to  the  MER- 
CHANTS HEAT  &  LIGHT  CO.  It  is  reported  that  the  city 
will  save  from  $70,000  to  $75,000  per  year  on  this  new  con- 
tract over  the  prices  it  now  pays.  B.  J.  T.  Jeup  is  City 
Engr. 

L,apeer,  Mich. — At  an  election  held  Apr.  6,  the  citizens 
voted  against  the  establishment  of  a  municipal  electric- 
light  plant  to  light  the  streets  and  public  places  of  Lapeer. 
J.  H.  Brilwell  is  City  Clk. 

Edwardsville,  111. — Bids  will  be  received  until  June  4 
by  the  County  Clerk  for  plumbing  and  electric  wiring  in  the 
Madison  County  Court  House  at  Edwardsville.  Harry  J. 
Mackinaw  is  County  Clk. 

Fnirchild,  Wis. — The  local  electric-light  plant,  owned  by 
the  N.  C.  Foster  Lumber  Co.,  has  been  purchased  by  the 
Chippewa  Valley  Ry„  Light  &  Power  Co.,  Eau  Claire,  Wis.  It 
is  understood  that  the  Chippewa  Valley  Co.  will  build  a 
transmission  line  from  Fairchild  to  Altoona,  through  Fall 
Creek  and  Augusta,  about  32  miles  long,  to  cost  $50,000. 
George   B.   Wheeler,    Eau  Claire,   is  Gen.   Mgr. 

Green  Bay,  Wis. —  (Official) — Bids  will   be  received   until   11 
a.m..  May  is,  by  the  Special  Building  Committee  for  the  heat- 
ing,    plumbing,     electric     wiring,     water-supply     system     and 
hardware     trim     for    the     Brown     County     Tuberculosis    Sana- 
torium.    Fred  Altmayer  is  County  Clk.      P.  T.  Benton  is  Arch. 
Elkader,    lovva — Schmidt    Bros.    &    Co.,    Elkader.    will    build, 
within    the    next    six    months,    a    new    concrete    dam,    and    will 
purchase    a    250-kw.,    2200-volt    alternating   current    generator, 
I  a  75-kwT.  motor  and  one  1300-hp.  waterwheel  with  waterwheei 
1  governor  and  switchboard.     H.  M.  Wolf  is  Supt. 

Marshalltown.  Iowa — Tress  reports  state  that  the  Iowa 
|  Ry.  &  Light  Co.,  Cedar  Rapids,  plans  to  improve  its  power 
I  house  and  transmission  lines  in  Marshalltown  at  a  cost  of 
I  about  $75,000.  A  new  boiler  room  will  be  built,  and  two 
'  500-hp.  boilers  will  be  installed  in  place  of  three  old  boilers 
which  will  be  removed.  The  capacity  of  the  gas  plant  will 
also  be  increased.  Charles  Munson.  Marshalltown,  is  Local 
I  Mgr. 

Minden,  Iowa — Bids  will  be  received  until  May  25  by 
I  Tewes  Rohlfs,  Town  Clk.,  for  the  construction  of  a  municipal 
:  electric-light  plant  and  distributing  svstem.  Fairbanks, 
Morse  &  Co.,  902-4  Harnev  St.,  Omaha.  Neb.,  are  Engrs.-in- 
Charge. 

nibbing,  Minn. — The  Water  and  Light  Commission  is  con- 
sidering the  purchase  of  a  site  adjoining  the  municipal  elec- 
tric-light plant  for  the  purpose  of  constructing  a  generating 
i plant,  including  a  condensing  plant  for  steam-heat  service, 
i The  company  now  buys  its  current  from  the  St.  Louis  Power 
|  Co.     W.  G.  Williams  is  Supt. 

%orth  Loup,  Neb. — Plans  are  being  prepared  by  Bruce  & 
Standevin,  604  Bee  Bldg..  Omaha,  Neb.,  for  the  installation  of 
a  municipal  electric-light  plant.     C.  O.   Earnst  is  City  Clk. 

Majville,  X.  D. — Bids  will  be  received  until  May  29  by 
[Thomas  A.  Hillyear,  Pres.  of  the  State  Normal  School.  May- 
ville.  for  rewiring  the  main  building  of  the  Normal  School. 
Hancock   Bros.,   Fargo,   N.   D.,   are  Archs. 

Little    Hock,    Ark. — Bids    will    be    received    until    June   2    by 

ithe    Arkansas    State    Capitol    Commission,    State    Capitol,    for 

certain  furniture,  fixtures,   lighting  fixtures,  steel  vault  equip- 

|ment.  etc.,  for  the  Capitol  Building.     John  I.  Moore  is  Chn.  of 

■the  Comn. 

El    l' Tex. — The    El   Paso   Gas   &    Electric   Co.   contem- 

il.itfs  constructing  a  new  gas  plant,  to  lie  twice  the  sire  of 
.he  present  plant.      Thomas   J.   Jones  is    Mm. 

'       Lent,   I'tah — The   City  Council   has  granted  a  50-year  fran- 
f hhlse  to  C.  W.  Earl,  Salt  Lake  City,  to  construct  and  operate 
hi    <lf(  trie-distributing    system    to    supply    the    city   with    en- 
| prgy  for  lighting  and   power. 

Salt  Lake  City,  I'tah  Robert  S.  Campbell  has  made  ap- 
illcation  to  the  City  Commission  for  a  franchise  to  con- 
and  operate  a  central  plant  In  supply  light,  heat  and 
■  lower  to  the  district  of  the  city  bounded  by  Fifth,  South, 
I  rhird  East.  Third  West  and  Currant  Sis.  and  South  Capitol 
t  Vve.  It  is  reported  that  if  the  franchise  is  granted,  a  com- 
tliany  to  be  known  as  the  Citizens'  Public  Utility  Co.  will  be 
■•rganized. 

Welser,  Idaho — The  Adams  County  Light   X-    Power  Co.  has 

lado  application  to  tin-  Koiest  Service.  Hist,  4,  Ogden,  I'tah, 
or    permission    to    establish     a     power    plant,    costing    about 

•120,000,  on  Rush  Creek,  north  of  Weiser,  in  the  Weiser  Na- 
ional    Forest.      The    company    plans    to    supply    electricity    to 

lllldvale,   Cambridge  and   other    towns    in    the   Weiser    Valley. 


The    Clt;     Council    iii-    granted    per- 
pic    i '"«  ei     i  •,. .    Port.    \  "■■■•  lea,    for    the 


Port    Angeles.    V 
■tslon    to    the    '  ii 

onstructlon   of  a    60,000-volt    transmli  om   its  main 

ransmission    line    on    the    Boulevard    t"    Third    St..    where    a 
ibstatlon     will     be    located.       The    company    also    plans 
>me  other  Improvements  In  and  near  Port    Angeles.    Thomas 
.  Ahlwell   Is  Vlee-Pres.  and   Cen.   Mgr. 

Wenatchee,   Wash,     it    Is    reported    that    the   Chicago,    Mil- 
raukco   ,s>   St.    Paul    Ry.    I  land   on   the 

olumhln    River,   near   Priest    Rapids,   In   order   to  build   B   dam 

.'m»B  the  river,  about    15  miles  below   Beverly,     it   is  further 

iited    tb.it     tlir    company    will    build     :i     bine    power    plant     at 

Ins  point,   to   generate   energy    for    the   electrification   of   Its 

nes  In   this  section. 

Wallowa,  ore.     (Official)     We  an  no  definite 

ans  have  been   made  nor  approved   by    the  City  Council   for 
i*   construction    of    n     munlclp        lighting    and    power    plant 

Ii   noted    Iii    the    Issue    of    Apr.    30. 

I    Paandenn,    cniif.     The    municipal    electric  light    plant    will 
IBnd    Its    distributing    svstem     Into    South  t'ur- 

Ish  electricity   to  residents  of   the   Oaklawn   district.     C    W 

I   BaHnnville.  Calif.     It  Is  reported  thnt  (..  Krelder  of  tho  Rio 

i        '  i       i  111  Install  an 

hi    plant    nt    SuHiinvllle 


Shoal  Lake,  Man. — Bids  will  be  received  until  6  p.m.,  May 
28,  by  the  City  Council  for  the  construction  of  an  electric- 
lighting  system,  F.  Dobbs  is  Secy,  and  Treas.  The  John  Gait 
Engineering  Co.,  Ltd.,  Winnipeg,  Man.,  and  Calgary,  Alta.,  is 
Engr.   in   Charge. 

Winnipeg,  Man. — Bids  will  be  received  until  Mav  23  bv  the 
City  Council  for  boilers  and  stokers  for  the  new  power  house. 
Plans  on  file  with  the  Provincial  Architect,  261  Front  St., 
Winnipeg. 

Saskatoon,  Sask. —  (Official) — Bids  will  be  received  until 
noon.  May  30,  by  the  City  Commissioners  for  boilers,  stokers, 
economizers  and  superheaters  for  the  municipal  power  house. 
E.  Hanson  is  City  Electrical  Engr.  F.  E.  Harrison  is  Mavor 
and   Chn.   of  Comrs. 

BRIDGES 

Boston,  Mass. — It  is  reported  that  the  present  bridge  over 
the  Charles  River  to  Watertown,  at  North  Beacon  St.,  has 
been  condemned.  It  is  proposed  to  build  a  new  one,  estimated 
to  cost  $150,000.  J.  R.  Rablin,  14  Beacon  St.,  is  Ch.  Engr.  of 
the   Metropolitan    Park    Comn. 

Dedhani,  Mass. —  (Official) — All  bids  received,  May  6,  by 
the  Board  of  Selectmen  for  the  construction  of  the  Mill  Lane 
Bridge  and  its  approaches  were  rejected,  and  new  bids  will 
be  asked  for  in  the  near  future.  E.  Worthington  is  Engr. 
Noted   Apr.    16    and    Apr.    30. 

Hartford,  Conn — The  Board  of  Street  Commissioners  has 
approved  the  plans  of  Roscoe  N.  Clarke.  Citv  Engr.,  for  a 
single-span  reinforced-concrete  bridge  across  the  Park  River 
at  Trumbull  St..  replacing  the  present  structure.  The  esti- 
mated cost  is  $9500. 

Albany,  N.  Y. —  (Official) — The  State  Superintendent  of 
Public  Works  has  received  the  following  bids  for  bridge 
work:  Contract  F,  Cayuga  and  Seneca  Canal,  construction 
of  three  bridges;  Stanley  Construction  Co.,  68  Division  St. 
Buffalo,  $119,913:  Lupfer  &  Remick,  Buffalo,  $127,194;  Walsh 
Construction  Co.,  Davenport,  Iowa,  $122,441;  S.  V.  R.  Malcolm 
&  Son,  10  Cook  St.,  Medina,  N.  Y.,  $143,702;  Sherman  Stalter 
Co.,  Cleveland.  Ohio,  $134,362:  Jackson  L.  Richmond,  Little 
Falls,  N.  Y.,  $131,767:  Lathrop,  Shea  &  Henwood  Co.,  42S 
Ellicott  Sq.,  Buffalo,  $12s,236;  Larkin  &  Sangster,  Seneca 
Falls,  N.  Y.,  $123,979:  For  Contract  No.  106,  for  the  con- 
struction of  four  lift  bridges  and  the  superstructure  of  one 
guard  gate,  bids  were  received  from:  I.  M.  Ludington's 
Sons.  Inc..  Rochester.  $2S6.230:  Barrallv  &  Ingersoll.  105 
Powers  Bldg.,  Rochester.  $297,745;  Lupfer'  &  Remick,  Buffalo, 
$285,579;  S.  V.  R.  Malcolm  &  Son,  $289,553;  Frank  M.  Skene, 
Brockport,  N.  Y.,  $299,401:  Frank  L.  Cohen,  49  Niagara  St., 
Buffalo.  $292,486:  Lathrop.  Shea  &  Henwood.  $287,675:  W.  S. 
£° "iPIv  CP-  A'bion.  N.  Y.  $280,151  (low  bidder).  Bids  on 
Doth  the  foregoing  contracts  were  received  on  May  5.  Noted 
Apr.    9. 

,  Tr.oy\vV-  Y-— 'Official)— Bids  will  be  received  until  May  2R 
by  the  Board  of  Contract  and  Supply  for  the  construction 
of  an  ornamental  concrete  approach  to"  the  Fourth  St.  Bridge 
over  the  Poetenskill.  The  estimated  cost  is  $11,000.  A.  E. 
Roche   is   City   Engr. 

(Official) — We  are  advised  that  tne  material  for  rebuild- 
ing the  bridges  at  Hutton  and  Liberty  Sts.  on  the  line  of 
the  Troy  I'mon  R.R.  will  be  furnished  bv  the  Pittsburgh 
Bridge  &  Iron  Works,  and  the  construction  work  will  be 
done  by  forces  of  the  New  York  Central  &  Hudson  River 
R.R.  under  direct  supervision  of  E.  L.  Jenkins.  Supervisor  of 
Bridges  for  the  railway  company.  F.  A.  Richardson  is 
Supvr.   of   the   Troy   Cnion    R.R.    Co.      Noted    May    7. 

Elizabeth,  N.  J. — The  construction  of  a  bridge  over  the 
Elizabeth  River  at  Baltic  St.  has  been  recommended  to  the 
Board  of  Chosen  Freeholders  by  a  special  committee  appointed 
for  the  purpose  of  investigating  the  plan.  Jacob  G.  Bauer  is 
County   Engr. 

Newark,  RT.  J. — The  Road  Committee  of  the  Board  of 
Chosen  Freeholders  of  Essex  County  is  considering  the  con- 
struction  of  five   Inter-county   bridges  connecting    Essex    and 

Morris  Counties,  replacing  the  present  structures  at  Pine 
Brook.  Eagle  Rock  Ave..  South  Orange  Ave.,  Mt  Pleasant 
Ave.,   and    Budd's    Lane.      The  cost   is   estimated   at    $75,01 

•  +  Smithvllle.  N.  J. — (Official) — The  Board  of  Chosen  Free- 
holders of  Rurllngton  County,  Mount  Holly,  has  awarded  the 
contract  for  the  construction  of  a  reinforced  concrete  bridge 
over  Ram, ni  Creek,  Smlthvllle,  to  LONG  &  BROADHURST 
Hackensack,  N.  J.,  at  $5538.     Noted   Apr.  23. 

Morrlsville,     I'em,..     Chi      I    1 1]  u  mission,  is     of     Pinks     C..untv. 

Doylestown,  have  received  bids  tor  the  construction  ot  i  ni  w 
bridge  ovei  Calhoun  St.,  Morrlsville,  from:  Whltaker  &  Pi.  til. 
Co.,  $12,  I9E  :  Cat  I  1;  Camp  $10  100 
Th.  (.warding  of  the  contract  has  been  postponed  pen, ling 
ment  as  to  what  portion  of  the  cost  the  Borough  of 
Morrlsville,  the  Interurban  Street  Rj  Co  and  the  county  Is 
to  paj 

Philadelphia,  Pens,     Plan-  for  an  Intercounty  bridge  over 
-I    B4th  St.   have  been  approved   by  the  Commis- 
sioners  of   Delav,  n,    County,    Media,   Penn.,   and   press   reports 
stat.    that  bids  win  soon  be  asked  for  its  construction,     it  will 

..■ue. i    to   connect    southwi 
Philadelphia   with   Delaware  County, 

Hen. ling.    P. -mi.       Bid       '■■■    II     bl      I iyed    until    10    a.m..    Mav 

16,  by  the  Commissioners  of  Berks  County  for  repairing  the 
Dpper      Mb  Robeson     Township.       D     K 

llo.h    is   County    Controller. 

Weal   i  heater,  Penn,     The  Counts    commissioners  art 
mi-   plans  pi .,,,,, ,  ,i   i,,,    the  .  onstt  uctlon  ol 

■i     Pi  itt's     i-'.o  d.     \v.  si     Brand]  «  Ini     Tov, 
in. i  om    ovei    i  toe   Pun  at  .i  ,mj 

derrj    Townships,      x.    i.\    Ram  bo    Is    Count]    Sun 
r  Count  j 

i si.iirg.  \  n  until  noon 

cult  com  i  of  Loudoun  Count  s    ■ 
structlon    of    tin  ■■•     steel 
Bfi   and    it  lldrej    &    Co      Rlcl 
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•  +  I11-VOIHUIH.  Va.— The  Washington  Southern  Ry.  has 
awarded  the  contract  for  the  foundations  and  masonry  of 
its  bridge  at  Occoquan  to  JOHN  MONKS  &  SONS.  82  Beaver 
St.,  New  York,  N.  T. ;  the  contract  for  the  steel  work  of  the 
bridge  was  awarded  to  the  PHOENIX  BRIDGE  CO..  49  Wil- 
liam St..  New  York,  N.  T.  The  total  cost  of  the  structure 
will  be  about  $360,000.  Gustav  Lindenthal.  68  William  St., 
New    York,    is    Consult.    Engr.      Noted    Apr.    2. 

Itustinirg.  Va. —  (Official) — Bids  will  be  received  until  noon. 
May  18,  by  the  Board  of  Supervisors  of  Campbell  County  for 
the  construction  of  a  steel  bridge  across  Blackwater  Creek, 
and  for  building  a  wooden  bridge  and  two  abutments  over 
Molly's  Creek,  two  miles  below  Mount  Elon.  Neal  Shannon 
is  County  Supvr. 

Alderson,    W.    Va (Official) — Bids    will    be    received    until 

10  a.m.,  Mav  20,  bv  the  County  Courts  of  Greenbrier  and 
Monroe  Counties  at  the  Mayors  office.  Alderson,  for  the  con- 
struction of  a  bridge  over  the  Greenbrier  River  at  Aider- 
son.  It  will  be  440  ft.  long,  with  a  16-ft.  roadway  and  two  5- 
ft.  sidewalks.  Bids  will  be  received  for  either  a  steel  or 
concrete  structure.  John  S.  Crawford  is  Clk.  of  Greenbrier 
County  Court,  and  E.  S.  McNeer  of  the  Monroe  County  Court. 

+Branchland.  W.  Va.—  (Official) — The  County  Court  of 
Lincoln  County,  Hamlin,  has  awarded  contracts  for  the  con- 
struction of  a  bridge  over  the  Guvandotte  River  at  Branch- 
land,  to  ARMSTRONG  &  CODA.  Huntington.  W.  Va.,  for  the 
concrete  substructure,  and  the  BRACKETT  BRIDGE  CO.. 
Cincinnati.  Ohio,  at  $10,897  for  the  superstructure.  Bids  were 
received  Mav  4.  W.  C.  Holstein,  Hamlin,  W.  Va.,  is  County 
Clk.      Noted    Mar.    19   and   Apr.   16. 

Bnckhannon.  W.  Va. —  (Official) — Bids  will  be  received  un- 
til noon.  May  22,  by  the  County  Court  of  Upshur  County  for 
the  construction  of  three  concrete  bridges:  One  across  the 
Middle  Fork  River  near  the  village  of  Kertron:  one  spanning 
Big  Sand  Run  near  Kesling  and  Deans  Mill,  and  one  spanning 
the  Laurel  Fork  of  Sand  Run  near  the  residence  of  Homer 
Dean.      Ernest    Philips   is  Clk.   of  the   Court. 

+  It. id  >  mI  I.-.  N.  C. — The  Commissioners  of  Rockingham 
County  have  awarded  the  contract  for  the  construction  of  a 
bridge  over  the  Dan  River  near  Berrv  Hill,  between  Rock- 
ingham Countv.  N.  C,  and  Pittsylvania  County.  Va„  to  the 
VIRGINIA  BRIDGE  ,<•  IRON  CO.,  Roanoke,  Va.  Rockingham 
County   will   pay   $12,500  of  the  cost. 

Covington.  Ga. —  (Official) — Bids  will  be  received  until  S 
p.m..  June  1.  bv  the  City  Council  for  moving  one  steel  bridge 
about  300  ft.  and  re-erecting  it.  and  for  building  a  new  con- 
crete arch  bridge.  The  sum  of  $10,000  is  available  for  the 
work.  Baskerville  &  Co..  Birmingham,  Ala.,  prepared  the 
plans.      T.    J.    Shields    is    City    Clk. 

+  H.-..I..  City,  l-'ln. —  (Official) — The  Board  of  Commissioners 
of  Pasco  County  lias  awarded  the  contract  for  the  construc- 
tion of  two  steel  bridges  in  Special  Road  and  Bridge  Dist. 
No.  1  to  the  VTNCENNES  BRIDGE  CO.,  Vincenes.  Ind.,  at 
$10,600:  the  contract  for  one  bridge  in  the  same  district  was 
awarded  to  the  VIRGINIA  BRIDGE  &  IRON  CO.,  Atlanta, 
Ga.,  at  $11,500.     Noted  Apr.   2  and  Apr.   16. 

Troy,    Ma. — It    is    reported    that    the   Commissioners   of   Pike 
County    will    soon    ask    bids    for    the   construction    ..f   a    bridge 
the  Conecuh   River  at   Smiley's. 

+< m  ingi.....  Ky.  tl  Is  reported  that  tin-  contract  for  a 
bridge  over  the  Licking  River  for  the  South  Covington  & 
Cincinnati  Street  Ry  Co  has  been  awarded  to  th.  AMERI- 
CAN BRIDGE  CO.,  30  Church  St.,  New  York.  N.  Y.  Noted 
May    7. 

WMteabarc,  Ky.     The  Fiscal  Court  of  Letcher  County  has 

i    i..  bund    six   steel   bridges:   four   neross   the  North   Fork 

Kentucky    River,    one   over    the   Cumberland    River   at 

Rockhouse    Creek    at   Colson.      Henry    T 

Day  if  County  Jud 

Hamilton.  ohb>     Tic    County   Engineer  has   completed  sur- 

vev«  preparator}    t,,  drawing   pi;  tie.   i,,.    thi    construction  of  a 

concrete    brld  i    -         River  ..t    U'oodsdale.     The 

...ill   I,.-  610   )'    long,  and   will  cost  about  $60,000.     Fred 

M     Efammei  li     \e    I '  >un1  -■    Engr, 

Lebanon,  Ohio     Bids  v.  ill  be  received  until   n   a.m.,  Ma 
by   the  ■  •  'i  County  foi    t  in-  cons!  ruction 

■  | h    o1     K  i  in-  a 

Mills    i  Little    Miami    River,    Hamilton    Town- 

John   M.  Mulford  udr. 

Harya-rllle,   Oblo  Bids   win   be   received    until    i 

.  .i  ..f  Commissionei  s  of  1 

f..f    the  cor   (ruction   of  the  superstructures  and   substructures 

Bridgeport     I  -     -  Darbj 

16-ft.  road 

ton  Township, 

Kin    fi 

.i  .         lei      \ 

-   • 

M...I..I    Vernon,    Ohio  til    i    p.m., 

i    ■ 
-  hull. n  Towni  hip,  and  t  hi 
p      Wultei    M     Rlli      li  County 

i  .,,,,.„ -i..,, ..    Ohio  reported   thai 

to  eliminate 

the   i 

..t    point.  I    i      I  I  It 

r..ri  u  ■  . ...-.  lad.     Bid        111  be  received  until  10  a.m 
...  lion  Co 

i  ■     i  ■ 
idi 
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-(Official) — Bids  will  be  received  until  Mav 
21  at  Vernon  by  the  Commissioners  of  Scott,  Jefferson  and 
Jennings  Counties  for  the  construction  of  a  concrete  bridge 
across  Big  Creek.     G.  J.  Bernhart  is  Audr.  of  Jennings  County. 

VincenneH,  Ind. —  (Official) — We  are  advised  that  no  con- 
tracts were  awarded  for  the  construction  of  Bridges  Nos. 
13,  14.  15,  16  and  17  from  bids  advertised  for  Mav  5.  John 
T.   Scott   is   County   Audr.      Noted   Apr.    30. 

+Brainerd,  Minn. —  (Official) — The  County  Board  of  Crow 
Wing  County  has  awarded  the  contract  for  the  construction 
of  three  reinforced-concrete  bridges  to  the  HEWITT  BRIDGE 
&  STEEL  CO.,  Mineapolis,  Minn.,  at  $5417.  Other  bidders 
were:  F.  A.  Glass,  Brainerd,  $6612:  Iowa  Bridge  Co.,  $5740; 
M.  A.  Adams  &  Co.,  $7032;  Security  Bridge  Co.,  $6914;  Cramer  I 
Construction    Co.,    $6909.      Noted   Apr.    30. 

Luverne,  Minn. — Bids  will  be  received  until  2  p.m.,  May  20, 
by  the  Commissioners  of  Rock  County  for  the  construc- 
tion  of  two  I-beam  bridges.      John   Kelley   is  County  Audr. 

Minneapolis,  Minn. —  (Official) — Bids  will  be  received  until 
11  a.m..  May  25,  by  the  Board  of  Commissioners  of  Hennepin 
County  for  the  removal  of  the  following  bridges  and  building 
new  structures  in  their  places:  No.  117  in  the  Village  of  Edna, 
Contract  No.  22:  No.  357  in  the  Town  of  Independence,  Con- 
tract  No.  26;  No.  35S  in  the  Town  of  Independence,  Contract 
No.  27;  No.  277  in  the  Town  of  Medina.  Contract  No.  28:  No. 
353  in  the  Town  of  Independence,  Contract  No.  29.  A  I 
Erickson   is  County  Audr. 

Cottonwood  Falls,  Kan. — Bids  will  be  received  until  noon, 
June  1,  by  the  Commissioners  of  Chase  County,  for  the  con- 
struction of  a  reinforced  concrete  or  stone  arch  bridge  across 
the  Cottonwood  River  in  Cottonwood  Falls.  W.  B.  Pennv  is 
County   Clk. 

Eldorado.  Kan.. — Bids  will  be  received  until  noon,  May  Pi. 
by  the  Board  of  Commissioners  of  Butler  County,  for  the  con-  i 
struction  of  bridges  and  culverts.     O.   Holford   is  County   Clk. 

♦  Minneapolis,  Kan. —  (Official) — The  Commissioners  of  Ot- 
tawa County  have  awarded  the  contract  for  the  construe- 
tion  of  a  reinforced-concrete  arch  bridge  over  Pipe  Creek  to 
the  J.  W.  WEAVER  CONSTRUCTION  CO.,  Kansas  Citv,  I 
Mo.,  at  $574S.  The  city  pays  40  Cr  of  the  cost  of  this  bridge 
and  Ottawa  County  60%.  The  bridge  will  have  an  SO-ft. 
span    and    an    ls-ft.    roadway.       Noted    Apr.    30. 

Topeka,  Kan. —  Bids  will  be  received  until  noon,  May  18.1 
by  the  Commissioners  of  Shawnee  County  for  the  construc- 
tion of  a  reinforced  concrete  girder  bridge  over  Martin 
Creek  at  West  Eighth  Ave.     O.  K.  Swayze  is  County  Clk. 

♦  Beatrice.  Neb. — The  Commissioners  of  Gage  County  have! 
awarded  the  contract  for  the  construction  of  county  bridges' 
during  the  coming  year  to  the  STANDARD  BRIDGE  CO., 
Omaha,  Neb. 

+  u i :.  1 1  .  Neb. —  (Official) — The  Commissioners  of  Washing-I 
ton  County  have  awarded  the  contract  for  the  construction 
of  a  reinforced-concrete  culvert  to  the  WILSON  REIN- 
FORCED CONCRETE  CO.,  Wahoo,  Neb.,  at  $2450.  Noted  Apr., 
30. 

♦Imperial,    Neb. —  (Official) — The    Commissioners    of    Chase   i 

Countv    have    awarded    tin n tract     for    the    construction    of| 

counts  bridges  during  1914  to  the  STANDARD  BRIDGE  CO.^ 
Omaha.  Neb.,  on  unit  amounts.  There  were  three  other  bid- 
ders.     Noted    Apr.    16. 

Papillion,    \eh.    -Bids    will    be    received    until    noun.    May    29, 
by    th.-  City   Clerk,    for    furnishing   materials   t..   1..     used   in  tflk 
construction    of    wooden    pile,    steel    and    concrete    bridges    lM„ 
Sarpj    County.     W.  E.   Patterson  is  City  Clk. 

Trent Neb. —  Bids    will    be    received    until    noon.    May    21 

in  the  Commissioners  of  Hit.  he. ..k  County  for  the  construc- 
tion   of    ;i    wooden    hi  id; v-r    the    Republican    River.       Brucn 

Vastine   Is  County  clk. 

Greenville,    Mo.     (Official)      Bids    will    be    received    until   I 
p.m.,    Mav     20,    by    the    Counlv    Court    of    Wayne   County,    for    thi 
construction  of  e   Bteel  bridge  over   Lost   cr.-.k.   n.-ai    clmonln 
Wayne   County.      It    will    he   a    single   span    :m    fi     hum    with  i' 
L2  ii     roadway,     -i     a,   Estes  is  County   Htghwaj    Engr. 

•»«.  I.oul*.  >l„.  Tin-  ''in  Council  has  called  an  election  fOM 
\',,v.    i;    iii    vote    on    the    un.slioii    of    issm     .  .ii. nun    in    bonM, 

foi  tin-  purpose  of  completing  the  Free  Bridge  over  th' 
Misslssl] ilvi 

4-Minki WiimIi.      Th.      ....-on    Washington     IMS      ,*i    Naflf: 

c.i  I  ion    Co     Iiiii  n«      i  .1-  •!    'I I  i  ...  -I    for    I  he   ...  .1  Ion    ,,|a   steel 

rnllwn       bi  icross    the    Spokane    Culls   and    the    Monroe   SI 

d    -     to    ROBERT    w  i  K  i:  en  :i  ,i .   and     \     c    i  r\  i-:i-:i ,.    Port* 

land,    Ore      Th.     bridge    will    be    al t     (00    n     bun-.,     m.1    wh 

require     I mis    of   steel       Its    cosl    will    be   about    $400,00(1 

i    i  ■    i Fr„  is   Engr    In-Ch    - 

Sacramento,   Calif.     (Official)      Bids    will    be   n Ived    un 

2    p.m.,    June    8,    bs     thi     Department    ..i     Engineering;.    ~ 
iiieiie,.,v     Commission,    for    the    construction    of    r| 

i i  .-I-     and    timber    trestles    In     \  .,i,,    county. 

•     u  in    be   about    231 8    ft     long,   and    th ui.-r 

n.    tli     will    be     .ho, it    is,    ,n    ii        luatln    R     Fletcher   is  St: 
Hlghwaj    Engi       Noted    \pr    SO      Specifications  on 
Pearl  St.,  New  Ti 

*m.   Bonlfi >inn.     (Official)     Bids   will   i. letved 
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Watrrbury,  'conn. — The  Board  of  Public  Works  has  recom- 
lended  a  bond  issue  of  $150,000  for  the  installation  of  a 
limping  station   on    Heela   St.      R.   A.   Cairns  is  City   Engr. 

+Jiew  Yor?».  \*.  V. —  (Official) — Bids  were  received  Apr.  14 
y  the  Board  of  Water  Supply  for  Contract  No.  86,  construct- 
ig  a  part  of -the  Queens  Conduit,  a  portion  of  the  Catskill 
qucduct,  from  BEAVER  ENGINEERING  &  CONTRACTING 
O.,  51  Chambers  .St.,  New  York.  S29S.9US  (awarded  contract); 
.  J.  Moranti,  Inc.,  2  Wall  St..  New  York;  $306,870;  John  J. 
art,  Peekskill,  N.  Y„  $334,367;  Booth  &  Flinn.  Ltd..  Pitts- 
ijrgii.  Penn.,  ?34:>. s4T, ;  Oscar  Daniels  Co..  Woolworth  Bldg., 
ew  York.  $363,951:  P.  J.  Carlin  Construction  Co.,  1123 
ay,  New  York.  $364,875;  .Michael  H.  Blake.  266  'West  34  St.. 
ew  York,   $372,361.      Noted  Apr.    2. 

New  York,  \.  Y. —  (Borough  of  Richmond) — The  lowest  bid 
■ceived  May  12  by  the  Board  of  Water  Supply  for  Contract 
o.  88,  constructing  a  part  of  the  Richmond  Conduit,  a  por- 
on  of  the  Catskill  Aqueduct,  extending  from  the  junction  of 
rrietta  St.  and  Stuyvestant  Place  to  Woodstock  Ave.,  was 
.at  of  the  Beaver  Engineering  &  Contracting  Co.,  51 
lambers  St.,   New  York.   N.    Y.,   at    $70,186.     Noted   Apr.   3d. 

+  *M<>ori-Ntown.    \.    .1. —  (Official) — Bids    were    received    Apr. 

for  (a)  Contrail  B,  for  c.-i.  pipe  and  special  castings,  (b) 
bntract  C.  general  water  works  improvement,  (c)  Contract 
laving  a  water  main  from  the  pumping  station  to  the 
ater  tower,  from  U.  S.  CAST  IRON  &  FoI'NDRY  Co..  71 
-oadwav.  New  York,  (a)  $10,693  (awarded  contract);  R.  D. 
rood  &  Co..  Philadelphia,  Penn..  (a)  $10,787:  standard  Cast 
Ion  Pipe  Co..  la)  $11,135;  YOUNG  &  HYDE,  Produce  Ex- 
■ige,  New  York.  N.  Y.,  (b)  $26,849  (awarded  contract);  (c) 
]454;  Suburban  Engineering  Co.,  (b)  $26,951;  Kelly-McFeelj 
I  Camden,  N.  J.,  (b)  $31,476;  (c)  $5472;  Citizens  Construc- 
l.n  Co.,  Trenton,  N.  J.,  ibi  $36,364:  <■  >  s6n:;s;  PEEL  BROS. 
I    Haddonfteld,    N.   J.,    (c)    $4299    (awarded    contract);    W.   G. 

itz    Co.,    Newark,    (c)    $5242;    A.    Cocco,    Philadelphia.    Penn., 

'       "J        o ,V     Mellon,    Philadelphia.     Penn..     (c)     $5975; 

■mouth  Construction  Co.,  Red  Bank,  N  J.,  (c)  $6262; 
alter  s.  French,  Moorestown,  (c)  $6439;  Rlverdale  Con- 
■btion  Co.,  New  York,  N.  Y..  ic)  $7o;i7:  Stitzer  Engineering 
i ...  Philadelphia,  Penn.,  (c)  $7867  Alexander  Potter.  50 
|iui.h   St.,   New   York,   N.   Y,   is  Consult.   Engr.      Noted   Apr.   16. 

■Hamburg,  Penn. —  (Official) — The  contract  for  the  In- 
hibition of  water  and  sewer  systems  in  the  State  Sani- 
riuin.  near  Hamburg  has  been  awarded  to  FRANCIS  J 
'AS.   201   North   Broad   St.,    Philadelphia.     Noted    Apr.   9. 

■Uppensbnrg)    Penn.      Bids   are   being   received    by   John   E. 
ijffey.    Borough    Clk.,    for    20.000    ft.    of    10-in.    iron    and    wood 
a  ins. 

Illendale,  N.  C.  (Official) — Bids  will  be  received  by  W.  F. 
loge.  Chn,  P.d.  of  Pub.  Wks.,  until  noon  Julie  1"  for  the 
ij.e  •■!"  $65,000  in  bonds  for  the  construction  of  a  watei  sewer 
l|d   electric    light    system.      Noted    Apr.    30. 

\*lic\ilie.    v.    <-.     Plans    have    been    prep: i     the    in- 

of   a    water   and    sewei    system    in    West    Asheville. 
Itimated    cost,    $30  nno 

Warsaw,    N.    C. — Plans    are    being     pn  pi  i  id     bj     the    J.    B. 

Ii'i.m'.    Co.,     \n a,   Ga.,    for   the   installation    oi    water  and 

i  ems    In    w  a  -  saw       Estima  ted   cost     I  35, 

^Columbia,   s.  C.     (Official)     Tl trad    foi    laying    wa- 

I'  mains   on   various    streets   has   been   awarded    to    the   DY- 
WD   CONSTRUCTION    CO.,     Atlanta,    Ga.,    at    $8413.      Noted 

■  Jaeknou villi-,   Kin.     Bids   will   !>,■   received   bj    the   Board    ol 

Water   Works  and   Improvement    Bonds  until  May 
I  for   supplies    for   the    water    system 

I  \\  leksiniru,   >iis».     Plans  an    being    prepared   bj     \     I.    Dab- 
rtstruction    oi     a     n  atei     plant     I Bt 

+ 1 'i.'.oi> in.-.   'I'.-iin.     (Official)     The     contract     foi     laying 

tie,      in:, ins     11:      valiolis     si, eels     ha  irded      I"     I..      D. 

|.l:\i;v  &  CO.,  96  South  Se,.,,i, i   st„   Memphis,  Tenn.     Noted 

+(iii -HavlUe,   lo.     The  contract    foi    the   In   tall 

i  I .  i,  ,  een  a  «  arrled  to  H     K     BELL,   !.• 

]        Estii      ted  c  i       Moted    F"i  h.    i  2 

cii-m-iiiiiii.  Ohio     Bids   will  be   received   b;    James  P     Iwter, 

<;..    Bd.   ol    Pub.    Wki  .     until    Ha       I      I i        ■■■  ater   pipe 

lEasI    Cleveland 

ed   by   tl Purchasi 

■Supplle      until    -  Aa  it  Ion   of  a 

tlon    at     East     1  1 1  h    St,    and    foi    toi 

i   and    a    steam    turbine   di  Iven   pump. 

('•iliiiiilnin.   Ohio      Bids    w  ill    i 

,  i  il    Ma>     2  I     foi     i  hi  I  "    alum 

Iflcatlon   plant    :,i    the    wntei    works. 

Glrmlnli-.    Ohio      Rids     will     I I  veil     I  rd     of 

■•tees   until    Juni  foi    extending    Mi  Ihc   stand  - 

1     Ibi Bldg., 

clnmiii. 

I.r.rin  III.-.     Ohio       (Offl, 

nsrm   &   Fuller,  Consult.   Knars.,   150  \'.,--s;,u  St.,   Nev 

Y.,    ro,    an    Impi  I  ipplj    *>  stem 

Ore  e • 

lliimiiioii.    Ohio     Plan      are  beln  Bred    bj     the    I  :it; 

incii   foi    i  upplj    in   the    First    Ward, 

w 

HnillllINk  V.    Ohio        II  climin    i 

natruci 

[mated   c,  inn       i      I 

n,   imi  reffri        Charlesto       I  i pplled 

'     11    a 
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l»r,  rii,  i.i.    mi.ii.      ■ ,  bondi     foi     $ll.7no 
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brandvllle,   iii.  i,      -ri, nti  ict    f"i    the  Installation  of  a 

•  ■•I     Vpi 


', 


+Hi»hland    Park.   Mich. — The   contract   for  the  construction 

of  a  90-ft.  elevated  water  tank  with  a  capacit\  of  .  c.iino-gal. 
has  been  awarded  to  the  ROCK  ISLAND  BRIDGE  &  IRON 
WORKS,    Rock    Island,    111.      Noted    Apr.    4. 

+Perry,  Mich. —  (Official) — Bids  were  received  Apr.  30  for 
the  installation  of  a  water  system  from  BROOKS  &  SONS. 
Jackson.  Mich.;  $9716,  (awarded  contract);  ilonie  &  Dunbar. 
St.  Louis,  Mo.,  $9883;  Traverse  Citv  Iron  Works.  Traverse 
City,  $10,030:  Hydraulic  Engineering  Co..  Grand  Rapids,  $10,- 
52,  ;  Campbell  of  Hammond.    Ind.,   $11,280. 

+Port  Huron.  Mich. — The  contract  for  laving  a  water  main 
under  the  Black  River  at  the  Militarj  St.  bridge  has  been 
awarded  to  the  MARINE  CONSTRUCTION  CO.,  Port  Huron, 
at    $54(11'. 

+C*rpentersvllle,  111. — The  contract  for  laving  water  mains 
has  been  awarded  by  the  Board  of  Local  Improvements  to 
LOGAN    &    GIERTZ.    Elgin,    111.,    at    $19,467. 

I.t-lnnii,  III. — Bonds  have  been  voted  for  the  construction 
of  a    water  system  at  Leland. 

Colfax.  Wis. — The  Village  Board  is  receiving  bids  for  the 
construction  ,,1  a  water  system.  A.  T.  Thompson  is  Engr. 
and   C.   A.    Kenney.    Village   Clk. 

\\  aiii'im.  -\vis. —  Bids  will  be  received  by  the  Hoard  of  Pub- 
lic Works,  until  Maj  22,  for  laying  water  mains,  furnishing 
hydrants,    gale    valves    and    fittings. 

Mount  Pleasant,.  Iowa — Bids  will  be  received  by  the  Citv 
Clerk  until  May  19  for  the  construction  of  a  concrete  reser- 
voir.     Noted    Feb.    26. 

+ Muscatine,  Iowa — According  to  press  reports,  the  con- 
tract for  the  construction  of  a  pumping  station  has  been 
awarded  to  the  MACDONALD  ENGINEERING  CO.,  Wapello. 
Estimated    cost.    $110,000. 

+Sheffleld,  Iowa — (Official) — The  contract  for  the  installa- 
tion   oi    a    water    system    has    been    awarded    to    C.    W.    < K. 

Kansas  City.    Mo.,   at   $14,863.     Noted   An 

+X.ew  I  Im.  Minn.-  -(Official)-  Bids  wen-  received  May  5  by 
the  City  Clerk  for  the  construction  of  a  reservoir  for  the 
water  system  as  follows  CIRCULAR  CONCRETE  CO.,  Min- 
neapolis. s,,::i:,,,  mwanici  ontract);  Johnson  Construction 
P-,°«!,„  M">neapolis,  $10,260;  McManis  .v  Tarn,.. ski,  St.  Paul. 
$6300;  Wm.  Murphy  &  Son,  si.  Paul.  -"u:\  J.  •;  Gronau,  New 
Ulm,   $7842;    A.   Puhlman,   New   Ulm,    $5748       Noted    Apr.   30. 

HKWhlte  Hear  I.nke.  Minn.  —  The  Village  Council  has 
awarded    the   contract    for   layin  HOLZ- 

HEIST,  White   Pear  Lake,  at  about   >_ 

Cut  Bank,  Mont.— Bids  will  be  received  bj  John  w.  Corbin, 
City  Clk.,  until  May  24  for  the  purchase  of  bonds  for  the 
construction   of  a    water   system. 

Forsyth.  Mont. — An   expenditure  of  $15, contemplated 

for   the   Improvement    of   the   water   system. 

Plentywood,     Mont.— Of     the     $32,( bond     issue     recentlv 

voted,    $20,1 will    be    usei      struction    of   a    svstem    of 

waterworks  and   sewers.     Plans   tor   the   work  are  being  pre- 

i   c,  rest!  ui  tion  will  soon  be  s  I 

Three   Forks,    Mont. —  Plans    have    1 n    prepared    by    Swi    tl 

en    &    McCulloh,    Todd     Bldg.,    Great     I  alls,    Mom.;    to 

construct i    watei     and    sewer    systems    at    Tine,.    Forks. 

1  -'  i  imated    cos  i,    J  1 5, Noted     \in  .    16. 

La  Grange,    Mo.     Pi, Is    will    be    received    by    the   Oit\     I 
until   May    15    for    the   installation    of   a    water   system'     J.    P. 
'  'a  '■  Is,   \\  in. i   or.  Mo.,  is  d  Noted  i  let  30,  1913. 

+  m.  Charles,  Mo.— The  contract  toi  the  Installation  of  a 
pump  for  the  water  system  has  been  awarded  to  the  Mc- 
GOWEN    PUMP    CO.,    Cincinnati,    Ohio,    at    $13, 

st.  i.iiuIn.  m» — Bids  will  be  received  by  thi    Board  of  Pub- 
lic  Improvements   until    .May    19    for    c.-i.    watei    pipe,    valves, 
special    castings    and    laying    water    pipe.       E.    R.    Kin 
Pies,   of  the   Bd.  "   ' 

Baratow,  Tex.-  The   Ward  County   Irrlgatl '(strict    No.   1 

vole. I    to   issue    bonds    to  construi  ti"! 

storage  dam  and   system.      \     n.   Ounlap  is   Engr,  and    Ri 
L.  McKnight  is  Secj .    Bd.   o 

Corpus    Christ!,    Tex.— Filch    &   Nl 

1  -'    I  he   atrui 

this    city,    formlni     a  to      upplj    a    new 

sj  stem    for   ■  !oi  pui    Christ!,   a 
■  i    ,:,   i  hi     S  ui  i  ■      v  alleq, 

Lonarvlew     The    Cltj    Council    in,  construct    a 

new     watei    works   plant    on    the   Sabine    River    to   supp] 

enter    works    svsloin     being    coll  st  rile!  e,  I    :,  t     LongVleW. 

+ Sweetwater,    Tex.  , ■,,,,. 

i    has    ben    awarded    to    F.    II.    MITCHELL 

Uli I    Ti  Bid     '■■ i  ed   Apr.   25.     Noti  i 

niiii.   Point,  t.-v.     Bom  000  have  been   voted    for 

|  i  llatlon  of  a   w  ater  sj  Btein  at    Wills   Point 
Wlngate,   Tex       P     E    Lunsford    Is   planning   the   construc- 
tion ol   a   plant   to  Irrigate  a   tract   of  land   near  <  >. ■  u  Creek   m 
Runnels  County. 

Bllenabarar,    Waah  templates    the    construc- 

tion of  a   w  atei    tanh   to  ha  ve  n  i     \i 

Cai  (ci    is   r,ii    Clk. 

+  \nrii,    Vaklma.    Waah.      tOfflcl    I)     The    contract    tor    the 
itlon  ol   aw  has  been 

ed      lo      the      CASCADE 

\.,i.  ,i    A, 
Pendleton,    Ore.  \  oted     to 

■ 
Nenlo   Park,   <  allf.  E.  Mulcah 

i  h, i    « ill  develop    ,    watei    »uppl>    at    Menlo   P 

(  nri, •(,.,,    Place,   <>"i      Bid      b    'i    I v., i    bj    thi    I 

salon    until 

London,    Out,     i  lid      w  m    be  !ouncll 

nnill     Mas     21     foi     ■  unplti       I  1 1      i 

Glaubll 

+  s""'   I  "t. „i.   v„su.     Thi 

M       S 
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and  Ber- 
$66,075.  David  A. 
Noted  Apr.   16  and 


Port  Moody,  B.  C. — Plans  are  being  prepared  by  Davis  & 
Leslie,  Vancouver,  for  the  installation  of  a  municipal  water 
system  at  Port  .Moody  to  cost  from  $60,000  to  $76,000.  W.  J. 
Ferguson  is  City  Ok.     Noted  Apr.   30. 

SEWERS 

+  Fitclihursr.  Mass. — The  contract  for  constructing  Section 
5  of  the  intercepting  sewer  has  been  awarded  by  the  Sewage 
Disposal  Commission  to  D'ONFRO  BROS..  Leominster.  Mass., 
at  $39,061.  Other  bids  were  from:  Donovan  &  Cassidy,  Fitch- 
burg,  $44,221:  McCarthy  &  Walsh,  Boston,  Mass..  $55,113; 
Dong  &  Little  Co.,  Leominster,  Mass..  $55,701;  Charles  E. 
Trumbull  Co.,  Boston,  $59,0S1;  Bernardino  &  Tomassetti, 
Hartford.    Conn.,    $6! 

For    Section    6    the    contract    was    awarded    to    FRANK    A. 
GAMMINO.     Providence.     R.     I.,    at    $36,246.       Other    bids    were 
from    Long   &    Little   Co.,    Leominster,    Mas 
nardino    &     Tomassetti,     Hartford,     Conn., 
Hartwell.   is   Ch.  Engr.  of  the  Commission. 
■Slay  7. 

Franklin,  Mass. — The  lowest  bid  received  by  the  Sewer 
Commissioners  for  sewer  construction  was  that  of  Little  & 
Russo,  Leominster,  Mass..  at  $79,000;  for  filtration  plant, 
reservoirs,  etc..  from  the  Framingham  Contracting  Co.,  South 
Framingham.  Mass.,  at  $32,680.  J.  J.  VanValkenburg,  South 
Framingham,  is  Engr. 

Holyoke.  Mass. — The  Board  of  Public  Works  has  decided 
to  construct  a  sewer  in  Northampton  St.  from  Lincoln  St. 
south.     T.  J.  McCarthy  is  City  Engr. 

♦  Manchester,   Mass Press   reports   state   that   the  contract 

for  constructing  a  sewer  into  the  ocean  has  been  awarded  to 
the  T.  A.  SCOTT  CO.,  New  London,  Conn.,  at  $65,000.  Noted 
Aug.    28,    1913. 

+  Siaseonset,  Mass. — The  contract  for  constructing  a  sewer 
system  for  the  village,  has  been  awarded  to  A.  WILLIAMS  & 
CO.,   3  Cotting  St..   Boston,   Mass.,  at  $S035.     Noted  May   7. 

New  Haven,  Conn. — Bids  will  be  received  by  Frederick  L. 
Ford,  City  Engr.,  until  May  15,  for  constructing  a  sanitary 
sewer   in  Brewster   St.   from   Shelter   Ave.   to   Dixwell  Ave. 

Sonthington.  Conn. — The  Sewer  Commission  has  made  a 
report,  estimating  the  cost  of  the  proposed  sewer  work  at 
$127,721.      The    sewage    disposal    plant    is    estimated    to    cost 

♦  Holley,  X.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Trustees,  until  noon.  May  22,  constructing  about  6% 
miles  of  pipe  sewers  and  disposal  works.  E.  A.  Cooley  is 
Clk. 

N>w  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Pres.  of  the  Borough  of 
lyn,  until  11  a.m..  May  20,  for  constructing  a  sewer 
in  63d  St.,  from  12th  to  13th  Ave.  and  outlet  sewers  in  13th 
Ave.  from  63d  to  62d  St.  and  in  62d  St.  from  13th  to  14th 
Ave.;  also  for  constructing  a  sewer  in  East  22d  St.  from  Ave. 
M.   t.,    \ 

+  il'.orough  of  the  Queens) — The   contract   for  constructing 
a    sewer    in    Harsell    and    Hamilton    Sts.    has    been    awarcl.d    to 
IAN   KING,    2mi   Broadway,  New  York,  at  $25,544.    Noted 
Apr.    16   and    May   7. 

+  II<-llevill>-.  \.  J. — The  Town  Council  has  awarded  a  con- 
tract for  constructing  sewers  to  JAMES  A.  CHRISTIE.  New- 
ark, at  $19,01 

Newark,   \.  J. —  (Official) — The     following     bids     were    re- 
i       jaic   Valley  Sewerage  Commission,   for  con- 
5,    constructing    foundations    and    connec- 
tions   foT    the    New:.  I '■■••.     Bumping    Station:      Oscar    Daniels 
r,,.,    N"<-w    York.    N.    v..    > .", "".  I .»;."." :    Merrill-Ruckgaber    Co.    and 
CO.,    New    York.    N.    Y..    $4X6,45(1;    Jennings    & 
City,    N.    J..    $452,600;   N.   Y.    &    N.   J.    Construc- 
i    N.    J..    $374,1  >0 ;     Cauldwell   Wingate    Co., 
fork,    N.     Y.  G      II.     Atkins. .n    Co.,    New     York. 
N.   Y..                                                mi.    In...    New   York.    N.   Y.    406    East 
1  19th  St.,  $36                 •        i  S.  Gibson  is  Clk.  of  the  Comn.    Noted 
Apr.  9, 

♦The    contract    for    constructing    Section     !  ::    ol     the    main 
i  i  rded  b j    the  Pa      ti.     '    ■  1 1 1 

CARRINGTON  CONSTRUCTION 
CO.,    Pi  rersey   ''it..-,  x.  J.,   at  $262,203.     Noted    Mar.    19 

and    A] 

Perth     Imboy,    \.   .1.-   Pi. Is    will    be    received    b;     thi     I 

A  .-I        ill 

Donald  M.   Adair  is  Comr.  of 

'  heater,    Penn  emplati       Installing 

A.     P,     I  Mm. .11    Is 

Franklin,    Penn.  II 

ewei  I !       Ide 

..in    I  1  Hi    St.    to  B    point  \  \  e.      J.   G 

■ 

i  mi  —  <•  r.    -     •  II   I lived 

1 


1 
.•■■Hi    i  i    milei 


construct  - 


Uexan  Irla,  i  ■ 

ted   Jul-. 


\„i„.  ,,..    Ohio 

T,    " '.    Ba 

+  iim  >  Ion,  ■   iew- 

irfli  •!    io   Bi  •'.  i  ■   S 


+  l> '•      Ol  In 


■ 


il     lo     M  ••:■■.  i  ■  i 


•  New  Philadelphia,  Oliio — (Official) — Bids  will  be  receive 
by  the  Director  of  Public  Service,  until  noon.  May  21,  fo 
constructing    sewage    disposal    works. 

Cadillac,  Mieh. — Bids  will  be  received  by  the  Citv  Cieii' 
until  May  28,  for  constructing  a  sewage  disposal  plant  c 
1,000,000  gal.  daily  capacity.  The  estimated  cost  is  $27,000.1 
^-Highland  Park,  Mich. — The  contract  for  sewerage  won 
has  been  awarded  by  the  Village  Council  to  the  WILLIA! 
PLANCK  CO.,  Highland  Park,  at  $39,005  and  to  JONES  &  Mi 
ROBERTS,   Pittsburgh,  at   $3S,561. 

Zeeland,  Mich. — Rumsey  &  Works.  Engrs.,  Grand  Rapid 
Mich.,  will  award  contracts  about  June  1  for  constructs 
about  two  miles  of  vitrified  pipe  sewer  and  a  disposal  plan 
The  estimated  cost  is  $17,552.     Noted  Mar.  12. 

Alton,  III. — The  Local  Improvement  Board  rejected  al 
bids  received  Apr.  25,  for  sewer  construction.  The  esl 
mated  cost  is  $96,000.  J.  E.  Schwaab  is  Citv  Engr.  Notil 
Apr.    30. 

I'tica,  X.  Y. — Bids  are  being  received  by  Agne,  Rushmer 
Jennison,  Archs.,  for  the  construction  of  a  water  works  buil 
ing  for  the   Consolidated   Water   Co.      Estimated   cost,    $50,01 

+Gridley,  III. — The   contract   for   installing  a   sewer   svste 
has  been  awarded  to  DRISCODL  &   O'PRIEN,    Decatur,    111., 
about   $10,000.     The  work   includes  about   S0O0   lin.ft.   of  vit. 
tied  pipe. 

Ashland,   Wis. — The    City    contemplates   an    S-in.    sewer  ei 
tension     in     the    Bay     City     district.       The     estimated     cost 
$10,000.     J.  W.  Day  is  City  Engr. 

Grand  Rapids,  Wis. — Bids  will  be  received  by  the  Boa 
of  Public  Works  until  May  25  for  constructing  sewers 
various   streets.      L.    Stevens   is   City   Engr. 

Oshkosh,  Wis. — Bids  will  be  received  by  the  Board  of  Pu 
lie  Works  until  May  21,  for  constructing  a  sewer  in  Kt 
tuckv,  Reed,  Tenth,  George,  Oregon  and  Sixth  Sts.,  a 
Ashland    Ave.      G.    H.    Randall    is   City    Engr. 

I!  hi  miii  ml. r.     Wis. — Bids    will     be     received     by     the    €• 
Clerk,    for    an    S-in.    sewer    and    a    4-in.    water    main    in    E 
Frederick  St.  and  a  6-in.  water  main  in  Lake  Shore  Ave. 

Superior,  Wis. — The  Citv  will  construct  a  sewer  in  No  i 
16th   St.      E.   B.   Banks  is   City   Engr. 

Creston,      Iowa — The     Council    has     decided      to      constrH 
sewers  in   various  streets.      The  contract   will  not   be   a 
before  July   1.     T.   S.  DeLay  is  City  Engr. 

Greene,    Iowa — Bids    will    be    received    bv    the    Town    Cl>- . 
until    May    20     for    constructing    2400     ft.     S-    and     10-in.    p 
sewers,    a    disposal    plant,    400    ft.    12-in.    outlet    sewer    anrS 
manholes,    etc.,    M.   Tschirgi   &  Sons,   Grand   Rapids,   Iowa,  w 
Engrs. -in. -Charge. 

♦  Sheffield,  Iowa — (Official) — The  contract  for  sewer  c4 
struction  has  been  awarded  to  ARTHUR  A.  DOBSON.  Line. 
Neb.,  at  $0326.  Harper  .V-  Stiles.  Kansas  City,  are  the  Eng - 
in-Charge.      Noted    Apr.    16. 

■fSuiiiner,    Iowa — (Official) — The   general    contract    for  Ct» 
structing    about    four    miles    of    sewers    has    been    awardedo 
the    BLACK    i'i  iXSTIU'CTKiN  CO.,    Waterloo,    Iowa,    at   $^K 
M.    Tschirgi    &   Sons,    Cedar    Rapids,    Iowa,    are    the    Engrs.  L 
A.    Wismer   is   City    Clk.      Noted    Apr.    2. 

Austin,  >linn. —  Bids  will  be  received  by  the  Comr* 
Council,  until  8  p.m.,  May  22.  for  various  sewer  construct  I. 
Oscar  F.   Weissgerber  is  City   Engr. 

+  Diiluth.  Minn. — Press  reports  state  that  the  contract1*? 
the  construction  of  the  Duhith  Heights  sewer  system,  ■ 
been    awarded    to    ROGERS    &    McCLEAX,    at    $41,433. 

Dodge    City,    Kan. — The    City    Commissioners    have    decid 
to     spend     $12,000     in     making     extensions     to      the      sal 
sewers. 

Salem,  s.  I>. — Plans  have  been  pi. 'pared  for  a  systeni 
sepia-    tanks.       Bids    will    soon    be    Called. 

Billings,    Mont. — The   city    Council    Ims   approved    of 

foi       . ".  .  i     ..instruction    in    various   streets.      C.    E.     Inula 
City  Engr. 

Valler,    Mont.     Bids    will    be    received    by    the    City 
about    June    1,    for    constructing    a    sewer    system.      The 

Includes  aboul    I It.    12-in.,   and   about    in. nun   ft.   8-l| 

sewers.     The  estimated  cost  is  $20, i.     C.   h.  Green,  Spl 

is  Engr.. 

SI.    I.ouls.    Mo.-     Charles    E.    Van    Wnrmer.    Springfield, 
sni, mitie.i    the    lowesl     bid    al    $92,333    for    the   construct^ 
the  i  rpper  A  Lton  .'>■«  er. 

Honal Tex,      \    sewage   disposal   plant    is   contei 

About    r.ii  acres  have   recentlj    been   purchased   to   provfl 
cilities.     i:.   E.  Sands  is  City   Engr. 

4-Klngavllle,    Tex.     The    contract     foi    construcl 

In  a   subdivision  of  Klngsvllle,   hai    been 

to   HAM  n. T.  IN   BR(  is.,  at   about   $16, I. 

+  \i..Uii.    nub,.     11    |g    reported    thai    the    eonti 

com  trucl ol    1         I mltarj    bowi    1    ha     1 

e.i   to   ,\i     1 1.    MICHAEL,    I'niaiit.  on  a    percentage  basil 

b.    C.    Mi  Cleai  Cll 

No! .-.    is  and  Jan.   I. 

Brlatow,    "k Hi  lal  l     Bids    n  ill    be    1 

Tow  11    Hoard,    mil  il     I    p.m.,    Mil  >     19,    lor    con 

1      1  md      1       ■  i'.  .    1     ■ hi 

The     Bl  I  '•'  .      bill  1  II  llll     National 

Oklal 1       I     'i 11     Engi 

Ml.mi.i.  r.,„.  .     \.     M.      Tin        W.  111    oil      To| 

d  Co.   tin  ■      ■  nun    i 

C,    1  ■,.   ,    Clou     \i  i  . ..     \  marine 




ild 


Tcmpr,     \rl/.      I'lnni     mo    ludnu    pi  epiii  cd    for    ti 

I  I 

Klllpe.      PhO    '"  I       "  '"  '  I  Noted      NOV, 

s.-nin.-.    \\  n»ii.     Th«    Cltj     ' ' '    ha      ap] 
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and  Almaden  Sts.,  also  has  approved  of  the  plans  for  a 
sewer  running  from  west  line  of  Van  Buren  St.  to  Polk  St., 
between   Sixth   and   Seventh   Sts. 

Portland.  Oro. — Plans  have  been  completed  for  extending 
the  Rhine  St.  sewer,  at  an  estimated  cost  of  $138,670.  John 
R.  Hanson   is' City  Engr. 

Los  Angeles,  Calif. — The  City  Trustees  will  soon  call  for 
bids  for  constructing  the  Alameda  St.  storm  sewer.  Esti- 
mated to  cost  $125,000.  The  work  will  also  include  paving 
along   the  entire   length  of  the  route.     Noted   Apr.   16. 

\  i-niia,   Calif. — The  city  contemplates  extending   its   sewer 

system. 

Sault  Ste.  Marie,  Onf. — Bids  will  be  received  by  the  Mayor, 

until  May  26,  for  installing  about  11,800  ft.  tile  sewer  pipe 
with    appurtenances.      C.   J.  Pirn   is  City  Clk. 

+  Stratforcl,  Out. — The  contract  for  sewer  construction  has 
been  awarded  to  WILLIAM  M.  G.  DAVIES,  Stratford,  at 
■9,724.      A.   B.   Manson   is  City   Engr. 

Keih'lill.  Alta. — W.  J.  Francis,  Engr.,  Montreal.  Que.,  has 
completed  a  survey  of  the  $250,000  sewer  system.  Plans  will 
be  completed   in  a  month. 

Moose  Jaw,  Sask. — The  City  Council  contemplates  extend- 
ns  tlie  present  sewer  system  to  Welleslev  Park,  at  an  esti- 
mated cost  of  $17,015. 

STREETS    AND    KOADS 

Boston,  Mass. — Bids  will  he  received  until  May  19,  by 
:he  Stale  Highway  Commission  for  the  construction  of  3300 
in. ft.  of  road  in  Grafton  Township.  Arthur  W.  Dean,  15 
Vshhurton    PI.,    is    Chief    Engr. 

+The  contract  for  the  construction  of  a  state  road  in 
3eveilv  was  awarded  bv  the  State  Highway  Commission  to 
:  ]■'  HUDSON,  Melrose,  at  $8094.  Other  bids  were:  D. 
Ljnehan   &   Son,    Beverly,    $8744,   F.   E.   Ellis,    Melrose,    $9562. 

+  *Hartford,  Conn. — The  contract  for  paving  sections  of 
Mate  road  has  been  awarded  to  the  UNITED  CAS  IMPROVE- 
MENT CO.,  Philadelphia,  at  $9095  for  work  in  Putnam,  Red- 
i  hester,  South  Windsor,  Sprague,  Woodstock,  Pomfret 
mil    Middlefleld    Townships.      Noted    Apr.    9. 

Hartford,  Conn. — Bids  were  received  May  I  by  the  State 
■ehway   Commissioner   for  state   road   work  as   follows: 

Durham     Township,     about     6840     lin.ft.     macadam      (a)     or 
ill)    construction    on    the    Guilford    Road:       Robert    G. 
filler    Contracting    Co.,     Hartford,     (a)     $14.32S,     (b)     $12,369: 
<Ouis    Longhi    &     Bro„    Torrington,     (a)     $15,779,     (b)     $11,918; 
Jharles     VV.    Trvon,    Meriden,     (a)    $14,172;    Frank    Arrigoni    & 
[iddletown,    (a)    $12,516.    (b)    $11,86S;    A.    Brazos   &   Sons, 
lid. Iletown,    (a)    $14,0S6;    Thomas    Stafford    Co.,    Hartford,    (a) 
ih)     $12,025. 
East    Hartford    Township.     (Brewer    St.)    about    6166    lin.ft. 
mi    construction;    Piersen    Engineering    &    Construction 
"o..   Hartford,   $10,327;  Robert  G.  Miller  Contracting  Co.,  Hart- 
lord.    $10,587;   Leonardo   Suzio,    Meriden,    $9249;    A.    C.    Sternberg, 
r.     Construction     Co..     West      Hartford,     $10,185;     Olmsted     & 
ilmsted,     East     Hartford,     $10,796;    A.     D.     Bridges    Sons.     Inc., 
i lie,    $11,217. 
Redding  Township,   about  5800   lin.ft.   gravel    (a),   trap   rock 
mi.    ihi,    or    native   stone    macadam    lei,    mi    the   George- 
own    Road.      Louis    Longhi    S    Bro     (a)    $8866,    (b)    (11,502    (c) 
11,043;    B.    li.    Pierce   Jr.   Co.,    Bridgeport    (a)    $8785,    (b)    $12,- 
i    (11,994;   II.   Sanford  Oshoi n.    Redding    Ridge,    (a)   $7212. 
0.061,    (c)    $10,253;    John    de    Michiel    &    Bro.,    Torrington, 

a)    $m;c,2.    i  In    $12,237,     

I      East   Hartford  Township,   about    1500  lin.ft   bituminous  ma- 
in i.     warrentite     (b),     plain     concrete     (c),     reinforced 
oncrete     id),    amiesite     (e),     or     hassamite     (f)     pavement     on 
'in    mIo    Ave..       Connecticut     Hassam      Pavement     Co.,     New 
if)    $11.3711;    Piersen    10  nu  i  in  mm  i  im    n    Construction    Co., 
li-iiord.    (c)    $11,233.     (di     $12,117;     Warren    Bros.   Co.,     Bos- 
m,    Mass.,    (a)    $lx,7.r,0,    (h)    $211,160;    A.    D.    Bridges    Sons.    Inc.. 
Ilazaidvllle,    (c)    $14,709,    grarantee);    Edward    Half   Co., 

>rd,      (a)     $19,680,      (no     g  mm  i  m  mi. ■•■  I  :        The     Cmine.-lieut     ,V 

hod i     Island   Co.,    Meriden,    (e)    $15     10;    Leonardo   Suzio,    Meri- 

■i     $10,921,     (d)     $11,716;     Olmsted     *     Olmsted,     Easi 

lartford,     (e)     $11,102,     (d)     -I'M',.,     (no     guarantee);     A.    C. 

.t:    Jr.    Construction    Co.,     W'esl     Hartford,     (c)     $11,S35, 

ft.    asphalt     pavement    on    concrete 

■     i  mm.  .1.  I    ImIii 1  'nion    Pav- 

:.il3;    I  \    \\       lila  kci  lee    ,V    Sous. 
ew    Haven,   $35,559. 

mIi  ii    Town  ship.    1 1  mi    lin.ft      native    stoi  (a), 

r  gravel    ihi.   construction   on    the    Providence   Turnplki        \ 
.   Cadwcll,    New    Britain,    (a)  19,    (b)         I'm     \      I  I     Brli 

',      M,i  '  :         \  Imm  m      i  '. .1,- 
rn.  ti willimantic,    i. ii                           '    22;    A.    Brazos   & 

mis.    Middletown,    ihi 

Lisbon    Township,    about     m. ".in    lin.ft    native    stone    ma- 
idam    (a),    or    m.i.  i.Immi     ii>),    construction    on    the    Newenl 
'    lOiigineiTiiig  ,\    Construction   <  !o  .   Hartfori 

'l.l     •:.'•,,'."■•  Sons.     MiddletoM 

!7;    Ahem     •  .  ■,,  .     vVllilmantli      (a)     (23,  i21,     (b) 
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concrete  (b).  construction  on  the  Watertown  Road.  Piersen 
Engineering  &  Construction  Co.,  Hartford,  (a)  $10,453.  (b) 
$ll,0o3;  Connecticut  Good  Roads  &  Construction  Co.,  New 
Britain,  (a;  $9S53.  (b)  $10,249;  Louis  Longhi  &  Bro.,  Torring- 
ton, (a)  $10,876,  (b)  $11,512:  Frank  Arrigoni  &  Bro..  Middle- 
town,  (a)  $10,403,  (b)  $11,327;  A.  B.  Cadwell,  New  Britain, 
(a)  $10,451,  <b)  $11,219;  Connecticut  Hassam  Pavement  Co.. 
New  Haven,    (a)  $10,109. 

Bethlehem  Township,  about  5700  lin.ft.  native  stone  ma- 
cadam (a),  or  gravel  (b),  construction  on  the  Bethlehem 
Woodbury  Road:  Louis  Longhi  &  Bro.,  Torrington,  (a)  $11,- 
6n4.  ib)  $9824;  Goodman  &  Trumbull  Co.,  Litchfield,  (a)  $11,- 
551;  Caesar  A.  Rossi,  Torrington,  (a)  $10.3.8v.  il.i  >v713;  John 
de  Michiel  &  Bro.,  Torrington,  la)  $9629,  (h)  $s341;  Frank 
Arrigoni  &  Bro..  Middletown,  (a)  $12,226;  H.  L.  Armando  & 
Co.,    Jamaica    Plains,    Mass.,    (a)    $14,630,    (b)    $10,S16. 

East  Windsor  Township,  about  7525  lin.ft.  macadam  (a), 
or  special  gravel  (b),  construction;  Piersen  Engineering 
&  Construction  Co.,  (a)  $18,539;  A.  Brazos  &  Sons,  East  Wind- 
sor, (a)  $13,539;  A.  D.  Ambrosia  &  Co.,  Hartford,  (a)  $15,- 
324;  A.  D.  Bridges'  Sons,  Inc.,  Hazardville,  (a)  $16,526;  Ahern 
Construction  Co.,   Willimantic,    (a)   $15,753,    (b)    $12,854. 

Montville  Township,  about  5300  lin.ft.  native  stone  ma- 
cadam construction  (a),  and  about  7370  lin.ft.  2-in.  resur- 
facing   treatment     (b),    on    the    Palmertown    Road,     (c)     total. 

A.  Brazos  &  Sons,  Middletown.  (a)  $29,553.  (b)  $3046,  (c) 
$32,599;  New  London  Cmisti  uction  Co.,  New  London,  (a)  $21  - 
577,    (b)    $3886,    ic)    $25,463;   Lane  Construction   Corp.,    Meriden, 

(a)  $21,431,  (b)  $3973,  (c)  $25,405;  Ahern  Construction  Co.. 
Willimantic,  (a)  $24,859,  (b)  $3350.  (c)  $28,209;  Frank  Arri- 
goni   &    Bro.,    Middletown,    la)    $21,451,    (b)    $2711,    (c)    $"4  162: 

B.  D.  Pierce,  Jr.  Co.,  Bridgeport,  (a)  $24,644.  (b)  $4663,  (c) 
$29,307;  Charles  W.  Tryon,  Meriden,  (a)  $27,805.  (b)  $2783.  (c) 
$30,588;    A.    Vito    Construction    Corp.,    Thompson,     (a)     $19,492. 

(b)  $3422,  (c)  $22,914;  A.  D.  Bridges'  Sons,  Inc..  Hazardville 
(a)   $24,345,   (b)   $4355,   (c)   $2S,700.     Noted  Apr.  23. 

*  Wliany,  N.  Y. — Bids  were  received  by  the  State  Highway 
Commission,  55  Lancaster  St.,  May  11,  for  the  construction 
of   public   highways   by   State   Aid,   as   follows: 

Road  No.  1184,  Elsmere-Bethelehem  Center,  Albany  County, 
1.77  miles.  W.  L.  Lawton,  Glens  Falls.  $18,167;  David  H. 
Craw,  Ravena,  $17,407;  Alonzo  Schaupp,  Bainbridge,  $17,391; 
Theodore  C.  Hailes,  Jr.,  Albany,  $18,764;  Bellette  c\i  Marchese, 
Troy,   $18,116;  J.   P.  Scanlon,  Albany,  $16,660,  and  three  others. 

Road  No.  1173,  Auburn-Union  Springs,  Cayuga  County, 
9.62  miles.  Ripton  &  Murphy,  Rochester,  $98,370;  J.  W. 
Brennan    Construction    Co.,   Geneva,    $96,730;    S.   V.    R.    Malcolm 

6  Son,  Medina,  $99,153;  P.  H.  Murray,  Rochester,  $93,821; 
J.  H.  Weidman,  Syracuse,  $96,525;  John  M.  Fitzwater.  Romu- 
lus,  $95,154,   and    seven    others. 

Road  No.  1174,  Victory-Cato,  Cayuga  County,  5.51  miles. 
Lane  Construction  Cor.,  Meriden,  Conn.,  $64,893;  J.  W.  Bren- 
nan Construction  Co.,  Geneva,  $64,064;  J.  H.  Weidman.  Syra- 
cuse, $65,928;  S.  V.  R.  Malcolm  &  Son,  Medina,  $68,463:  Hen- 
drickson-McCabe,  Spencerport,  $65,546;  Semper  Bros.,  Water- 
town,    $63,528,    and    four    others. 

Road  No.  1175,  Fair  Haven  Village,  Cayuga  County.  1 .82 
miles.  Monroe  Roads  Co.,  Pittsford,  $31,127;  J.  W.  Brennan 
Co.,  Geneva,  $29,573;  Joseph  McCormick,  East  Providence, 
R.  I.,  $32,694;  J.  H  Weidman,  Syracuse,  $31,987;  S.  V.  R. 
Malcolm  &  Son,  Medina,  $30,802;  Sp'uvten-Duvvil  Construction 
Co.,  New   York.   $32,022. 

Road  No.  5432,  Horseheads-Cayuga,  Chemung  and  Schuy- 
ler Counties,  8.98  miles.  Peter  !•'.  Connolly,  Waverly,  $124,- 
781;  Ford  Bros.,  Elmira,  $129,691;  C.  W.  Tryon,  Meriden, 
Conn.,  $126,603;  McLaughlin  &  Burchill.  Syracuse,  ?  1  2 v . _'  1  2  : 
Semper  Bros,  Watertown.  $129,267;  Atlanta  Construction  Co., 
Atlanta,    $130,252,    and    four    Others. 

Road  No.  5454,  Bobbins  Crossing,  Chenango  County,  0.20 
mile.  Nathan  E.  Young,  Harpursvillc,  $3432;  Alonzo  Schaupp 
Bainbridge,  $3691;  Nash  &   Griffin.  Norwich,  $3701. 

Road  No.  1051,  Matteawan  Village,  Dutchess  County.  1.28 
miles.  Spuyten-Duyvil  Construction  Co.,  New  York,  $25,937; 
James  L.    Kehoe.   Newburgh, 

Road  No.  "iii'.:,  LeRoy-Caledonia,  Genesee  Countv,  3.21 
miles.  Cold  Spring  Construct  ion  Co.,  Buffalo,  $32,574;  S.  V.  R. 
Malcolm  &  s.m,,  Medina.  $34,100:  Schroeder-Hlcks  Co.,  Roch- 
est.r,  $33.;is8;  I :  i  i.s  i  i  ne-  Holter  Co.,  Rochester,  $32,667;  Lewis 
H.  Brotsch,  Rochester,  $28,930;  Frank  L.  Cohen,  Buffalo,  $33. • 
532,    and    one    other. 

Road     \'o-      1149    and     1150,     Ellisburg-Belleville    Villages, 
Jefferson   County,  2,81    miles.   Thomas  Grady,   Roi 
934;  J     ii     Weidman,  Syracuse,  $34,582;   Semper  Bros,  Water- 
town,   I 

Road  No.  574-A,  Falrport-Nine  Mile   Point,  Monroi    county. 
$.89  miles     Stanley  Construction  Co.,  Buffalo, 
City    Contracting    Co.,    Rochester,    $96,677;    Ripton    .\     Murphy, 
Rochester,     (98,964;     Hendrlck   on-McCabe     ''..,     Spencerport, 
(9  |,o  iv,      Rlbstlne-Holter     I  !o  .     Rochester,        16,463        i 
98,61 3,   and   eight    others. 

Road   No    '.iv,  West   Henrletta-wesh   Rush,  Monroe  County, 

7  5?  miles.  John  M  Fitzwater,  Romulus,  $74,876;  Ripton  & 
Murph  ■  Frank  Foote,  Nunda,  $79,262; 
Stanle)     Construction     Co.,     Buffalo,     JM.is:'.:     p.     11.     Murray. 

i.-r,  $77,246;  Thomai    Hucknall   i  !o .  Albion,   (78,712,  and 
12  others. 

Road    No     5461,    ''.hum  pari    i.    Oneida    County, 

■ «  ton.  '  Hens  Falli .  '  ker-Hassara 

Co.,  Worci  ■ .    Newport    t  !ons<  i 

Co  .     H.  i  i  ' .     -  19,3  IS;     McLaughlin     .\      Burchill,     Sj  i 

n    w  .n.i    i  iii  i  i.  Fort  Schuyler 

i  loni  i  ni.  i  Ion    ' '..  .    i  and    two   otl 

Road    No       165,    West     Wlnfleld-Brld    bv   iter,   <  melda,   <  Itse- 
ii.m  klmer   '  'mint  Ii  Bett      &    Boii  -  .    Rem- 

i  ■      \\      Ti  )  on,     M<  i  i.i-  "  I  1,081  :     Fori 

Schuyler  I  !ons<  ruction   Co.,    i  M  Ii 

-  nedlct,   phi;  ".  id,    Maaa  . 

and      live     others. 

Ro  iii     No      ■  I .".    Syra           i  •■  .  0 

mii.s      Ripton   .v    Murphy,    Rocl  Newport    Con- 

'..,     Herkimer,     $84,397;  McLaughlin     ,\     Bm.  hill. 

use,   $89,104;    Frank    A     Sporato.   Syrai  C    T. 

vay    Co.,    Syrn  ii      \\ i     Co., 

Sj  racuse,    (86.088.    nnd     12    Ot ' 
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&  Co  Syracuse,  $25,249;  Kennedy  Construction  Co.,  Albany, 
-:T,  ■'.,!.;  "Guv  B.  Dickinson,  Syracuse,  $24,432;  F.  S.  &  A. 
Sporato,  Syracuse,   $25,055,   and   one  other. 

Road  No  5348-A,  Genesee-Jasper,  Steuben  County,  1.-2 
miles.      Defiance   Corp.,   Ticonderoga,    $8964;    Bradley   &    Nolan. 

LOIRoad'  No.  5349-A,  Painted  Post-Addison,  Part  3,  Steuben 
County  2  14  miles.  Flood  &  Van  Wirt,  Hudson  Falls,  $22,- 
0°1      Ri'bst'ine-Holter    Co.,    Inc.,    Rochester,    $19,696;    Bradley    & 

NOlkoadCNSin5g471$1Sd47e3go-Candor.  Part  2  Tioga  County  9 08 
miles  Lane  Construction  Corp.,  Menden,  Conn.,  $80,003. 
Peter  F  Connolly  Co.,  Waverly,  $74,746:  Paddleford  &  King, 
Sherburne;  $86?705;  Edgecomb  Bros.,  Windsor,  $84,592.  T  H 
Gill  Co.,  Great  Bend,  Penn.,  $85,014;  C.  W.  Tryon,  Mender., 
Conn.,    $84,888,    and    three    others. 

Road  No.  Ills.  Chestertown-Hague,  Part  2.  Warren  County, 

5  84  miles  John  B.  Dower,  Ballston  Springs,  $86.23..;  John 
J  Herlihv,  Glens  Falls,  $86,800;  H.  B.  Cooper,  Chestertown, 
$98,336;    Caesar   A.    Rossi,   Torrington,    Conn.,    $84,400. 

Road  No.  5355,  Tuckahoe-White  Plains  Part  1  West- 
chester County,  2.43  miles.  Louis  Pitrillo,  Mt.  Jernon.  $70  - 
637;  Murray  &  Gardner.  Inc.,  Center  Moriches,  1 7 6, 3 7 3,  Wil- 
liam  F.  McCabe   Contracting  Co.,  White  Plains,   $,7,540:    Burns 

6  McConville,  Ogdensburg.  $75,166;  Joseph  Johnson  Sons, 
West   New    Brighton,    S.   I..   $79,303;   Atred   Price,    White   Plains, 

The  following  bids  were  received  by  the  State  Commis- 
sion  of   Highways,  May    11,  for  the   repair  of  public   highways 

"'  KM.ll.-'contract  No.  572.  Road  No.  5023,  Cuba-Black  Creek, 
Part  1.  Alleganv  County.  Thomas  Hucknall  Co.,  Albion,  $1,.- 
674;  Thomas  Murray.  Le  Roy.  $17,638;  Kennedy  Construction 
Co  \lhanv.  $17,831:  Bradley  &  Nolan,  Corning,  $18,33o;  K 10- 
stine-Holter  Co..  Rochester,  $18,9S5;  Flood  &  Van  Wirt,  Hud- 
son   Falls,    $18,581,    and     one    other.  ^._n„ 

Repair  Contract  No.  576,  Road  Nos.  26,  and  420,  Castle 
creek-Vestal,  Broome  County.  Lane  Construction  Corp., 
Meriden,  Conn..  $6980:  Nathan  E.  Young,  Harpursville,  $i611. 
T     T-T     Gill    Co      Great    Bend,    Penn.,    $6464. 

Sepa ir  Contract  No  195,  Road  Nos.  519  and  595,  Homer- 
Tullv  Sec  1  Homer-Tully,  Sec.  2,  Cortland  County.  Kennedy 
Construction  Co..  Albany,  $9027;  Lane  Construction  Corp 
Meriden     Coi  Fort    Schuyler   Construction    Co      Utica, 

$8449;    J.    H     WeidmaA,    Syracuse,    $SS27;    Rossney    &    Parsons. 

C0R1elpai'r  Contract  No.  556.  Road  No.  216,  Roxbury,  Delaware 
County       Gruner   &    Hallenbeck,    Harriman,    $1,44. 

Repair    Contract     No.     575,     Road    No.    796,    Greenville-Cox- 

B     Part    1.    Greene    County.    Joseph    Walker    Construction 

Llbany     $10,284;    Spuyten-Duyvil    Construction    Co.,   New 

$10,549      Henry     McNamee,     F.ddyville.    $9569:     Catsklll 

Co.,   Catsl  i  Donovan   &   Keny,  Saugei - 

atract    No.    555,    Road   Nos.    676   and   5153,   Otsego- 
Wilsej  -o,  Otsesro  Oounty,  Scl^uri- 

nemunk    Construct! Jo.,    Highland    Mills.    $3350;    Lane    Con- 

Btructlor    Corp.,    Meriden,    Conn.,    $4102;    T.    H.    '.ill    Co.,   Great 

No.    557,    Road    No.    708.    Sidney^UnadUla, 
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Broken  Stone  Contract  26,  Ulster  County,  Highways  No. 
142,  37.38,  306,  5169,  5173.  Joseph  P.  Walker  Construction  Co. 
Albany,  $7748;  Schunnemunk  Construction  Co.,  Highland 
Mills,  "$8324;  Edward  Hartney,  Medina,  $7100;  John  F.  Dono- 
van,  Saugerties.  $7774;  Henry  McNamee,  Eddyville,  $9100; 
William  Doyle,  Saugerties,  $7722;  Rob  Roy  Construction  Co., 
Albany,    $9750. 

Broken  Stone  Contract  27,  Putnam  County,  Highways  No. 
5149,  5156,  5387.  Schunnemunk  Construction  Co.,  Highland 
Mills,  $3004;  William  Doyle,  Saugerties,  $2811;  Thomas  J. 
Martin,  Beacon,  $2776. 

Broken  Stone  Contract  28.  Dutchess  County,  Highway  No. 
135,  223,  453,  549,  559,  74S,  5050,  9003,  9004.  Thomas  J.  Martin, 
Beacon,    $1S42;    William    Doyle.    Saugerties,    $2054. 

Broken  Stone  Contract  29.  Dutchess  County.  Highway  No. 
567,  895,  5154,  5150  and  627.  Schunnemunk  Construction  Co., 
Highland  Mills,  $3560;  Thomas  J.  Martin,  Beacon,  $2912;  Wil- 
liam  Doyle,  Saugerties,   $4079. 

Broken  Stone,  Contract  30,  Dutchess  County,  Highway  No. 
432,  552,  5092,  5095.  5135.  Schunnemunk  Construction  Co., 
Highland  Mills,  $2753;  R.  R.  Shearer.  Albany,  $2825;  William 
Doyle.  Saugerties,   $2484;  Thomas  J.   Martin.   Beacon,   $244::. 

Broken  Stone  Contract  31,  Westchester  County.  Highway 
No.  51.  144,  769,  S99,  900.  Thomas  J.  Criscoll,  Port  Chester, 
$5206. 

John  N.  Carlisle  is  State  Highway  Comr.     Noted  Apr.   23. 

•fFulton.  ST.  Y. —  (Official) — The  contract  for  improving  ten 
I, lo.-ks  has  been  awarded  to  H.  P.  BURGARD.  Fulton,  at, 
$64,732.     L.   R.   Seudder  is  City  Clk.     Noted  Apr.   30. 

+f;ioversville,  TV.  Y. —  (Official) — Bids  were  received  M 
by  the  Common  Council  for  paving  as  follows:  Paving  anil 
sewers,  ALBERT  M.  BANKER,  Johnstown,  at  $24,463  (award- 
ed contract):  Anibal  &  Karg,  Gloversville,  $29,769;  sewi 
only,  Hine  Bros.  &  Welde,  Gloversville,  $5555;  and  Kellam  &i 
Shaffer,  Schenectady,  $5617  for  sewers.  H.  J.  Hanmer  i.^ 
City   Engr.      Noted  Apr.   30. 

Islip.  L.  I.,  N.  Y Bids  will  be  received  until  May  19  by  the' 

Town  Superintendent  of  Highways,  for  laving  sidewalks  ii 
Sayville,  West  Sayville,  Bayport,  Central  Islip,  Brentwood1 
and   West  Islip.     The  estimated   cost   is   $17,oihi 

New  Y«rk,  N.  Y. —  I  Borough  of  Brooklyn)  —  (Official » — Bids, 
will  be  received  by  L.  H.  Pounds,  Pres.  of  the  Borough  01 
Brooklyn,  until  11  a.m..  May  20.  for  street  improvement  ail 
follows 

Bay  Ridge  Ave.,  paving  with  asphalt,  from  New  1'trechi 
Ave.    to    17th    Ave. 

Dumont  Ave.,  paving  with  asphalt,  from  Warwick  St.  ti| 
Ashford    St. 

East  13th  St.,  laying  sidewalks  and  curbing,  from  Foste, 
Ave.     to     Ditmas     Ave. 

East  18th  Et.,  paving  with   asphalt,  from  Ave.    N   to    Kve.  • 
Flatbush     Ave.,     repaying     with     asphalt,     from     the     Lorn 
Island    R.R.    to    Kings    Highwaj 

Grand  St.,  repaving  with  granite,  from  Bushwick  Ave.  t| 
Metropolitan    \ 

Hicks  St.,  repaving  with  asphalt,  from  Atlantic  Ave.  t 
Warren    St.   and    from    Harrison    St.   to  Hamilton    Ave. 

Schenectady  Ave.,  laving  sidewalks  and  curbing,  froi 
Flatlands  Ave,  to  Flatbush   Ave. 

Stuyvesant  Ave.,  repaving  with  asphalt,  from  Vernon  Av. 
to  Gates 

Warwick  St.,  paving  with  asphalt,  from  Sutter  Ave.  i 
Livonia    A  \  e 

Willoughby  St.,  repaving  with  as], halt,  from  Flatbush  Av, 
extension    to    Flee!    pi 

For   furnishing    and    delivering    "i.m.immi    wood-paving    block, 
ii;,n-ii,i'.'li    of    Ho     Itronx)     -(<  Xlieial) —  Bids   will    be    recefllL 
by    Douglas    Mathewson,    Pres.    ol    tin-    Borough    of    the    Uron 
until    10:80  a  m.,   May   21,   for  furnishing  and   delivering   broki     i 
:      |.   M,i  ■        reenings   for  i  he   year   191  I 

Troy,  \.   V      (Official)      Bids   will  be   received   until   May 
for    laying     17,000    sq.yd.    of   pavement,    5100    ft.   concrete 

and   2 ft    8   In.,  and    12-in.   tile   3ewer.      \.   E,    Roche  is 

Noted     \pr.    2. 
+  Atlantic  City,   N.  J. — (Official) — The   contracf    for   pJ 

\vo.   ami    Chelsea    Parkwaj     has    i n   awarded    tg 

WARNER    in    INI. AN     ASPHALT   CO.,    79    Wall    St 

N,    v..  at   $96,134   and   $29,421    respectively.     .1.    W.    Hack!] 

City   Eng  i       Noted   Mar.  5, 

Camden,    v    .1.     Bids    will    be    received    in     the   Streel 
Highwaj     Committee     until     Maj      18    tor    paving    section 

Mount     Ephi i    Ave.,     Fern      We.,    and    Atlantic     \\,\. 

B,  i..  Ian     bloi  I.  w  llllam     D      Brown     is    Cltj     Clk. 

16 
Hackeneack,   \.  .1.     (Official)      Bids    will    be   received 

,  ion tee  ol    l  hi    Boa  rd   ol   Chosen    Frei  holders,   unl  n    i 

- le    i  oiiow  no-    roads     Ti    raci 

in     Hacken  ack,     ft EsBex    si     t,,    the    Hasbrouck     llelj 

11m      Pa      ill    SI  ,1"    \i'i  b I,   from   the    I  laol 

,,  i  he  Saddle   Rh  er  Tow  nshlp  Itm      I    iramu      Roe 

the  end  ol    thi     imle   Iti    pi i   n.1     Vn  ola   to  thi    ' 

,ii   H..  i nt  on  th,    i'i  -  n  1. 1  hi  Turnplk 

1 1on,    '  i  on,     Vncli  i  ■  on    SI  .    Hacken 

Borough    in"       also    W<  Mapl 

.     i      Tin    ■    i ted   cosl   Ii    ::  100,600      Safl 

i 

Franklin,    Penn.      V  Ifflcl  il)      BWli      will     hi 

i  i  i  ' i     d     "i    bi  Ii  i. 

I       ,  ;      ,  ■    ,,,,    i  I'll. 

+Hnrrl»burir,    I'enn.      (Olllclnl)      Bid 

lop    i  i Stati      Highways,    foi     ■ 

i 

lb    n>  i "6  fi     lu 

SWi    i      p.  no     Construction     Co.,     Ne«      K.-iinIiiiMM 
lol '  ' 

.i      O'H "    <      Co..     I'll  taburgh,     $22, 

,.    Indiana,     122,377:    Thompi  on     I      M  I 

Hlmi Mil,  io  ii  Co.,  Punxi  utawneyj 

HI  7-     1  "o'»     ' '"        Johnatow  n      J.'J.l 

■..,,,    Co..    ....  •  n-lo, 1 1  .    '  .":1.1m;';  .    i  loblltifl 

i    ii  i.. i... 


lohl.      v.         nullum        I 

...   Ni>«     ll.l.  lit. mi.    $21,  ,21       III 

in $20, I     MlWIinllMl    .on 
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I    Potter    County,     Galeton     Borough,     5S06     ft.,     brick     block 

ll.ving  on  a  concrete  foundation,  and  asphaltic  bituminous 
icadam    (penetration  method)    on  a   telford   foundation.   Horn 

.  Devling,  Galeton,  $32,169.  The  contract  will  be  readvertised. 
i  Clearfield  County,  Curwensville  Borough,  6045  ft.,  brick 
ock  paving.  'Bell  Bockel  Co.,  Inc.,  Altoona,  $32,231;  Simp- 
n-Mitehell    Co.,    Punxsutawney,     $32,131;     Baker-Owen    Con- 

I  ruction  Co.,  Johnstown,  $32,7s2;  Charles  T.  Eastburn  Co., 
!-eensburg,  $36,245;  John  W.  Hallam,  Washington,  $37,217; 
'JRWENSVILLE  CONSTRUCTION  CO.,  Cum ensville.  $30  - 
|9     (awarded    contract);     B.    H.    Coryell,    Williamsport,    $3;,- 

Clearfield  County,   Clearfield   Borough,    1963    ft.,  brick   block 

i.ving.      Bell    Bockel    Co..    Inc.,    Altoona,    $12,5SS;   Thompson    * 

atson,     Brookville,     $12,662:     Simpson-Mitchell     Co.,     Punxsu- 

wney.    $12,393:    GEORGE    I.    THOMPSON    &    CO.,    Clearfield, 

U2.008     (awarded    contract);    Baker-Owens    Construction    Co.. 

.hnstown,     $13,077:     Charles     T.     Eastburn     Co.,     Greensburg, 

14,812;    Gregory    Paving    Co.,    Lewistown,    $13,122:    B.    H.    Cor- 

11.     Williamsport,     $13,833;    John     W.     Hallam.     Washington, 

3,337;    Curwensville    Construction    Co..    Curwensville.    $12,5S9. 

Susquehanna     Coulity,     Great     Bend     Township.     5683     ft,, 

phaltic    bituminous    macadam     (penetration    method).      Neff, 

lorn  &  Co.,  Slatington,  $lS,fil3:  BREESE  &  CHURCH,  Elmira. 

I   T.,   $16,344    (awarded   contract);  T.   H.   Gill    Co.,  Great  Bend, 

'     Susquehanna     Countv,     Susquehanna     Depot     Borough     and 

f  ikland    Borough.    233S    ft.,   brick   block    paving   on    a    concrete 

.-■undation;     and     asphaltic     bituminous     macadam     (penetra- 

on    method)     on    a     telford    foundation.       Neff,    Horn    &    Co., 

■  atington,      $13,095:      W.      E.      Bennett.      Lanesboro,      $10, 
■REESE    &    CHURCH,    Elmira.    N.    Y.,    $10,683    (awarded    con- 
I  act);    Matthew    J.    Best,    Philadelphia,    $12,498. 

i\    Allegheny    Countv.    Turtle    Creek    Borough,    1S91    ft.,    brick 
lock    paving.      A.    V.    Purnel',    Pittsburgh,    (slag    fill)    $12,988, 
■Purtle   Creek)    $30,027    (will    probably    be    awarded    contract); 
H     Cunningham   &   Sons,  Turtle  Creek,  $31,302. 

■  Edward    M.    Bigelow    is    Comr.      Noted    Apr.    23. 

i\  +OI1  City,  Penn. —  (Official) — Contracts  for  paving  were 
varded  to  BURNS  BROS.,  New  Castle,  at  $17,856  for  brick 
id    to    PIERCE    ,V    HINHERL1TER.    Oil    City,    at    $11,376.      B. 

■  Weber    is   City    Engr.      Noted    Apr.    23. 

■  Newark,  Del. — Bids  were  received  Apr.  27  for  repaying 
lain  St.  as  follows:  Field.  Barker  &  Underwood.  Arcade 
■lldg..  Philadelphia.  Penn.,  texico.  $14,500,  tarvia,  $13,520; 
ihomas  Claringbold,  tarvia,  $11,277;  Horrigan  &  Co..  Bermuda 
■tphalt.  $10,952.  texico,  $10,952,  tarvia.  $9893:  Pugh  &  Hub- 
(|«rd.  asphalt.  $16,734,  t  1 1  via.  $15,500;  Allen  Engineering  & 
■ontraeting    Co..    asphalt.     $16,627:    B.    O'Connell    &    Sons,    as- 

i.-ilt.     - 1  "•. '•  7 7.    t.-xaco,    $15,498;    and    Stewart    &    Donohue.    as- 
17.233. 

I  +Mnr»holl,  X.  C. —  (Official) — Contracts  for  improving  7.7 
l[iles  of  roads  in  Madison  County  have  been  awarded  by  the 
Bounty    Highway    Commission    as    follows:      Sec.    1.    1.5    miles, 

•'.•6   cii.iil.    I'xravnii.in,    to   J.    11     WHITE,    at    $0,475    per   cu.yd.; 
lie.   2.   2.7   miles,   excavation.    15, Sim   cu.yd.    to   CATHY    &    FAN- 

■  ING.  at  $0.26  per  cu.yd.;  Sec.  3.-1.7  miles,  excavation.  75S0 
■l.yd.    to   CATHY    &    FANNING,    al    $0.24    per    cu.yd.;    and    Sec. 

II  1.8  miles,  excavation,  15.915  cu.yd..  to  J.  E.  BAIRD.  at  $0.44 
ll.-r    cu.yd.    J.    P.    Clingman    is    Countv    Highway    Engr.      Noted 

■  pr.    23. 

Ii  lllriiiliigluiiii,  Mn.  I'. ills  will  be  received  by  the  Board  of 
■ommissinners  until  3  p.m.,  Ma\  1  :<  for  improving  41st  St. 
Iroiii  15th  Ave.  to  tii.  Central  of  Georgia  R.R.  Tin-  work 
Includes  5000  sq.yd.  of  excavation;  3000  sq.yd.  concrete  and 
I  !0  cu.yd.    of   macadam.      The   estim: 6600       Julian 

■  endrick  is  City  Engr. 

I    Alexandria.    La. —  (Official)— Bids    will    be    received    by    Sol 

Ifeil.  Secy.,  until  7:30  p.m..  June  1.  for  paving;  Bolton  \  \  •■ .. 
I'oni  Gould  We.  to  Bee  St  with  vertical  fiber  vitrified  brick, 
■bout  26.000  sq.yd.:  Fourth  St.,  from  Jackson  to  Lee  sis.  with 
lltulithic  pavement,  about  5000  sq.yd.:  and  Beauregard  St. 
lom  Fourth  to  Tenth  Sts.  with  bltulithic  pavement,  approx- 
■nately  6000  sq.yd.  Plans  are  on  file  with  I  W.  Sylvester, 
Hlty    Engr. 

I    Netv   Orleans,   l.n       Rids    will    he   r ived    by    the    Highway 

■  epaitm.-nt.    Hoard    of   State    Engineers,    until    Maj     18    foi    the 

■  instruction   of   tbe   Shreveporl    Homei     Road       Tl stl 

■>st   Is  $23,000.      W.    !•:.   Atkinson   Is  State   Hlghwaj    Engr. 

■  +The  Police  Jury  award 

I I  iighway,    to   the    \v<  >RTH 

lkc.T"X     CONSTRUCTION     < '"       .,t     .•::". ;      .  \,  h-asieu 

the     HEALY     CONSTRUCTION    CO.,     at     (77,884; 
ayes     Thornwell     Highway     to     the     WORTHINGTON     CON- 

■tUCTK  iN    ("<>..    .ii     ;■'    "•         i  i      ,,,,i     Houi  i tlvei 

Ighways     to     the     SUTHERLAND     CONSTRUCTION     CO.,     at 
11.317 

\ni    Orleans,  La.      (Ofl Bids   "ill   be    received   bj    the 

■hwa]     Department    o 

url   Bldg.,  until   noon.  May   30,   for  the  con 

I     Sablni     Pa  rl  ih,   south     iboul    si) 

■fa      W    E     \ti  in   o,,   |g  state   in 

Lexington,   iv>.     Plans   have   been   prepared    foi    pai 

fourth   St.,    East   Second   si      We  t    Second 
4outh    Broad, 

•'llth      l.n,    ■  ,1  i     I      CI h  ■■  I'll.- 

Engr. 

\  eraallleii,    Ky. — PI  hai  los    ]■'.. 

"Ilin  .   i  'hllndelphln,   Cut.  .  Iain  St 

Cheviot,   "i "        I  i  II  bi  elvi  i    i.       llbei  i 

Village    clk      until    noo  mpi  ovlng 

to  the    noi  tb    coi  poi  a 

■   in  . 

Dolai ».    <>i i    by    the 

■t*  High 

rd    Count  i .    |>n  \  Ins     with     n  b  ter     bound     m 

It. .ad       III     in  Ml, 

tl    Counl 

I 

I    ■  i  itei i      -i 


Bid's  will  be  received  for  paving  with  brick  the  National 
Road  in  Belmont  County,  about  27  miles.  James  R.  Marker  is 
State   Highway    Comr. 

Lisbon,  Ohio — Bids  will  be  received  by  H.  R.  Dickey.  Clk. 
Bd.  of  Comrs.,  until  May  IS  for  grading  and  paving  with 
brick   21  miles  of  road  in  Fairfield  Township. 

Lowellville,  Ohio — Bids  will  be  received  by  the  Trustees 
of  Poland  Township,  Mahoning  County,  until  May  26,  for  con- 
structing Sec.  1  of  the  Youngstown-New  Castle  Road.  G.  M 
Montgomery,  Youngstown,    is    Engr. 

+  Montpelier,  Ohio — (Official) — The  contract  for  laying  15,- 
000  sq.yd.  of  pavement  has  been  awarded  to  the  ASPHALT 
BLOCK  PAYING  CO.,  ToIeCo,  at  $35,22S  for  asphalt  block, 
other  bidders  were:  Henry  Streicher,  sheet  asphalt.  $40,- 
556  and  asphaltic  concrete.  S39.1S4;  Modern  Construction  Co.. 
brick,  $41,916;  Henry  Enck.  brick,  $36,627;  Andrews  Asphalt 
Paving  Co.,  asphalt.  $36,417.  asphaltic  concrete.  $33,653.  brick. 
$35,7S7:  Minnich  Construction  Co..  brick.  $36,302:  E.  A. 
Freshwater  &  Son.  brick.  $36,129;  Benjamin  Tripper,  brick. 
$33,499;    and    the  Brooks   Construction    Co.,    brick.    $35.24''. 

+Oherlin.  Ohio — (Official) — The  contract  for  laving  brick 
pavement  has  been  awarded  to  LININGER  &  BENNETT.  Con- 
neaut,  Ohio.     W.  A.   Hart  is  City  Clk.     Noted   Apr.   30. 

Youngstown,  Ohio — Bids  will  be  received  until  May  19, 
for  paving  with  vitrified  brick,  Blaine  Ave.,  Kensington  Ave. 
and  Byron  St.;  bids  will  also  be  received  until  May  22  for 
paving  Elm  and  Jackson  Sts.  and  for  grading  Morse,  Knox, 
and   Carlyle   Sts.      U.   Heasley  is  Dir. 

+<.reenfi.-lil,  In<l. —  (Official) — The  contract  for  the  con- 
struction of  a  road  on  the  line  between  Green  and  Brown 
Townships  has  been  awarded  to  EVERETT  McMAHAN.  Fort- 
ville,  at  $21,995.  Lawrence  Wood  is  Countv  Audr.  Noted 
Apr.   30. 

+  W  abash.  Inil — (Official) — The  contract  for  the  construc- 
tion of  two  roads  in  Chester  Township  has  been  awarded  to 
KITTY  &  HICK.  Urbana,  at  $12,550  and  $10,190.  D.  Showal- 
ter  is  Audr.     Noted  Apr.  30. 

Islipemiiig.  Mich. —  (Official) — Bids  will  be  received  by 
Marquette  County  Road  Commission,  until  1  p.m..  May  IS.  for 
the  construction  of  the  Ishpeming  West  Road,  the  Mar- 
quette South  Road  and  the  Palmer  South  Road.  W.  H. 
Johnston    is   Chn. 

Bartonville,  III. — The  Village  Board  has  authorized  the 
paving  of  Adams  St.  at  an  estimated  cost  of  $12,000.  The 
road    is   4000    ft.   long. 

Itockfonl.  III. — The  Board  of  Local  Improvements  has 
authorized  .he  paving  of  Oxford  St.  from  Auburn  to  Brown 
Sts.  with  brink.  The  cost  will  be  about  $23,500.  W.  W.  Ben- 
nett   is    Bros     of    the    Bd.    of    Local    Imp. 

+The  contract  for  macadamizing  Hutchins  Ave.  has  been 
awarded   to  CARRICO  STONE  CO.,   at   $12, 

+Tuylorsville,  III. —  (Official) — Contracts  for  street  paving 
have  been  awarded  to  n  l:  WOLF,  Alton,  at  $90,214,  for 
brick  paving  ami  to  the  McCALMAN  CONSTRUCTION  CO 
Decatur,  at  $6672,  for  concrete  streets.  J.  W.  Dappert  is 
Engr.      Noted    May    7. 

ESvimaviUc,    Wis. —  Bids    will  !    by    the    Board    of 

Public    Works    until    May    22    for    Improving    Main    St. 

Whltefish  Bay,  Wis.  Bids  will  soon  be  received  by  the 
Villa;;.  furnishing    iOO  rushed   stone   and 

lor    la:  i.i.      si. 1. -walks.      T.    B.    Olsen 


+  si..iix    Palls,    s.    l>. —  (Official)      The    contract    for    paving 

Phillips    Ave.,    al I      i! q  has    been    awarded     to    the 

FORD   PAVING   CO.,   Cedar    Rapids,    lowa.  sq.yd 

Creosoted     wood    blocks    will    be    used.      W.    C.    Lew  se    is 
Audr.      Noted   Apr.    16. 

Colllnavllle,    nkiii. —  Bids    will    be    received    by  Herman    B. 

Schwartz,    Business    Mgr.,    until    5    p.m.,    Ms  vlng 

34,000   sq.yd     of    brick    or    asphaltic    pavement    in  Street    lin- 
i     No     I       Noted   Mar.   26. 

+Merldlan,   Idaho — Thi  or   constructing    ii 

.is  been  :iw  arded  to  J    J    CARROLL, 
Bo  t   $15,50 

•f Tucson.    \ri/.     Tin-    contract    foi     paving    Stone     \\e     has 
beer     iwai  ded    to    the     \  l : i X<  »NA    ASPH  alt    i  ■  \  \ 
$  11,888. 

Ilellinulini  i.      Wash.       Bids      will      800  ..,1      by      the 

count  i    <  Lis  of  Whi  the  construc- 

tor  ol  bel  «  een    Su  Palls  In 

Columbia     Township 

+'!'!'  Lake    Asmish    Road    has 

boon   aw  arded    to  CHARLES     i      LIND 

Everett,  Wash.     The  County   Commissioners   of  Snohomish 

County    win    soon    receive    bids    for    ii, instruct 

ret*  road    leadlns    out    o  md   another 

out    of    Stanwood 


Portland     Ore 

i'il    the   Elliott    Contract!)  I  Port 

I. in. I.    •  I       Noted    A i.i      ' 

I'  m,  rtlsed    and    win    b 

i  uiiiii  .inn.    t  bj    \\iiii  n.i   ii    Roy,  State  > i • 

i    Empire    ll> 
Nor! ii   in   Whitman   < '••  i 

■rattle.    Wash,     u     i      Mel   mer,    Seattli  bidder 

Iks    on    First      \ 
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+The  contract  for  paving  Sixth  Ave.  South  has  been 
awarded   to   F.    McLELLAX,   Seattle,   at   $2S.240.      Noted   Apr.   7. 

+The  contract  for  paving  Courtland  PI.  has  been  awarded 
to  J.   H.   CULLEN   &   CO..  Seattle,  at   $27,772. 

+The  County  Commissioners  have  reconsidered  the  bids 
submitted  for  the  construction  of  four  miles  of  road  be- 
tween Issaquah  and  Newport,  Permanent  Highwav  No.  7.  and 
ha\e   awarded   the   contract  to   F.    O.    KALBERG,    at    $27,902. 

+Ritzville,  Wash. —  (Official) — Bids  were  received,  May  4, 
by  the  Board  of  County  Commissioners  for  the  construction 
of  7.5  miles  of  crushed-gravel  road  as  follows:  A.  H.  ZANE 
&  CO.,  at  J.". .".,3 21  'awarded  contract);  Albert  Hinton,  $31,700; 
Salesberrv  &  Nelson,  $41,355:  S.  S.  Schuler,  $35,500,  and  G.  H. 
Kester,  $39,990.  F.  R.  Hewett  is  Construction  Engr.  Noted 
Apr.    23. 

+Tacoma,  "Wash. — The  contract  for  the  extension  of  the 
Mountain  Road  has  been  awarded  by  the  Pierce  County  Com- 
missioners   to    the    WASHINGTON    PAVING     CO.,    at     $62,337. 

Forest  Grove,  Ore. — The  City  Council  has  authorized  the 
paving  of  College  Way  from  First  Ave.  North  to  North  Ave.; 
First  St.  between  Third  and  Fourth  Sts.,  South  and  Fourth 
Aves.    from    E    St.    to    Second    St. 

Los   Angeles,  Calif. — See   item    under   Sewers. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  by 
the  California  Highway  Commissioner,  until  11  a.m.,  May  25, 
for  constructing  highways   in    the    following   counties: 

Tehama  County,  from  Red  Bluff  to  the  northerly  bound 
ary,    13.7   miles,  concrete. 

Solano  County,  from  Benicia  to  a  point  2V4  miles  south 
of   Cordelia,    about    nine    miles,    concrete. 

Marin  County,  from  Larkspur  to  Sausalito,  about  six 
miles,    grading    and    graveling. 

Santa  Clara  County,  from  Gilroy  to  Sargent,  six  miles, 
concrete. 

Kern  County,  from  Sec.  5  and  6  to  Bakersfield,  13  miles, 
concrete. 

Bids  will  also  be  received  until  2  p.m.,  May  25,  for  im- 
proving   roads    in: 

Humboldt  County,  from  Dyerville  to  Shively.  7.3  miles, 
grading 

Colusa  County,  from  Hershey  to  Berlin,  10.8  miles,  con- 
crete 

Solano  County,    from    Fairfield    to  Vacaville,   8.8   miles,   con- 

Tulare  County,  from  Tulare  to  Tagus  Siding,  4.3  miles, 
concrete. 

Los    Angeles    County,    from    Liebre    Mountain    to    the    north- 
ern   boundary,    12.7   miles,    concrete 

Wilson    R.    Ellis   is    Sees 

+  l'ointi-  Clnire,  Que. —  (Official) — Bids  were  received,  May 
6,  by  the  Secretary-Treasurer  for  the  construction  of  roads 
as  follows:  Louis  Garbic,  Ltd.,  rocmac,  $Kti,'.it;4;  tarvia,  $84,- 
240;  Salmon  Bros.,  tarvia.  $96,123;  Laurin  &  Leitch,  warrenite, 
$17i".. ion;  Bltulithic  Paving  Co.,  warrenite.  $178,700;  Louer- 
i--.ii:  Bros.,  romac,  $94,269,  and  Calrnie  &  St.  George,  tarvia, 
|121,500.      G.   C.   Anderson   is  Res.    Engr.      Noted  Apr.   23. 

*.larvls,  Ont. —  (Official) — Tin  ci  ntract  for  10,624  sq.yd. 
of  navemenf  has  been  awarded  to  CURRAN  ,x  CLEMONT. 
Orvlllla,    at    S 1 4 . s 7 4 .      A.    If.    Jackson    is    Village    Engr.      Noted 

w  ell.-iinl,  Ont.  Bids  will  be  received  by  Robert  Cooper, 
County  Clk.,  until  noon,  May  23,  for  the  construction  of  34 
miles  of   macadam   road. 

*  +  \\  Innlpeaj     Han,      (Official)      Contracts     for     furnishing 
refined  a   phall   and   from   125  to  150  tons  of  flux- 
ing   oil    havi  rded     to     VLLOWAY    &     CHAMPION, 
peg,   at    522'  I    and    to    the    I'NIo.N    oil   co, 
;  ror   fluxing   oil.       M. 
Noted   Apr.   16 

IN  III   s|  KIM.      \\  ORK9 
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Newark,  IV.  J — The  Oxweld  Acetylene  Co.  will  build  a 
three-story  addition  to  its  plant,  75x175  ft.  The  cost  will 
be  $50,000.      Frederick  A.  Phelps  is  the  Arch. 

Paterson,  N.  J. — The  Manhattan  Shirt  Co.,  River  St..  has 
filed  plans  for  a  five-story,  brick  addition  to  its  plant.  50x128 
ft.     The  cost  will  be  $45,000. 

Williamsport,  Penn. — The  National  Silk  Dveing  Co.  will 
build  additions  to  its  plant   here. 

Belmont.  >'.  C. — The  National  Yarn  Mills,  recently  incor- 
porated, will  build  a  plant  for  manufacturing  combed  peeler 
The  cost  is  estimated  at  $200,000.      R.  L.   Stowe  is  one 


-The   Charlotte   Chera   Cola   Co.   will   open 
the    erection    of  a    fireproof    plant.      T.  G. 


yarns. 

of  the  incorpo: 

Charlotte.  If, 
bids  on  June  1 
Greene  is  Pres. 

Mt.    Holly,    X.    C. — Press    reports    state    that    the    Southern 
Power  Co..  Charlotte.  N.  C,  is  planning  a  fertilizer  plant  with1 
a   daily  capacity   of  60  tons  of   50%    double   phosphate.      It  will 
include   two   buildings:   S0x250   ft.  and   80x150   ft.      E.    R.    Burlier 
Charlotte,   N.    C,   is  Pres. 

Atlanta,  (in. — The   Lynde   Air   Products   Co.    is    prepai i 
build    a    factory.      It    will    be   two-story,    200x21S    ft.      The    cost 
is  estimated  at  $50,000. 

+  i  ..In, Minis,  Ga. — Clifford  J.  Swift,  vice-president  and  gen-. 
era]  manager  of  the  Swift  Spinning  Mills,  has  awarded  a  con- 
tract to  FRANK  A.  PIERCE,  for  the  construction  of  a  thi 
story  addition  to  his  plant,  117x133  ft.,  an  office  building,  two 
sections  of  a  cotton  warehouse  and  an  enlargement  of  the 
opening    rooms. 

IVeiv  Orleans,  Ln. — The  Dock  Board  has  realized  $3,012,- 
500  from  the  sale  of  bonds,  which  will  be  devoted  to  the 
construction  of  a  cotton  warehouse.  Work  will  begin  as  soon, 
as  plans  are  completed. 

Akron,  Ohio — Albert  Myers  and  F.  M.  Crummel  will  buildi 
a  two-story  and  double-basement  storage  warehouse  at  451 
Furnace    St.,    costing    $12,000. 

Cincinnati,  Ohio — The  Avondale  Home  Steam  LaundryJ 
Sixth  and  Sycamore  Sts.,  will  build  a  two-  and  three-story 
and  basement  laundry.  60x143  ft.  The  cost  will  be  $55,000. 
Henry  Hooper,  414  Lincoln  Inn  Court  Bldg.,  is  Arch. 

Cincinnati,  Ohio — The  M.  A.  Hunt  Co.,  Dempsey  St.,  will 
build  a  number  of  additions  to  its  bed  spring  and  mattress 
factory.      The    cost    is    estimated    at    $50,000. 

Cleveland,    Ohio — The    Miller     Bros.     Realty    Co.     has     filed 

plans    for   a    laundry,    to   be    built   at    1^22    Central    Ave.,    cost! 
ing    $30,000.  , 

Cleveland,     Ohio — The     Nickel     Plate     Elevator     Co.,     6421 

Orand    Ave.,   has   fii.Ml   plans  for  a    grain    elevator   and   a   ware-1 
house. 

Cleveland,  Ohio — The  Scott  Bros.  Co.  is  planning  a  furnl 
ture  five-story  storage  warehouse,  i. 0x121  ft.,  to  cost  $45,000 
to   be    built   at    East    55th    St.    and    Linwood    Ave. 

Cleveland,  Ohio  The  William  Bingham  Co  has  prepared 
plana    for   a    new    fireproof   warehouse,    to    be    huilt    on    Wesi 

Ninth     St.,     and     to     est     51. 1 .000.        Walker     &     Weeks,     1 90v 

Euclid  Ave.,  are  the  Archs. 

Lancaster,  Ohio  -The  Frank  10.  Wilson  Mfg.  Co. 
celvlng  bids  for  the  material  and  the  building  of 
plant. 

Toledo,    Ohio  The    llarbauer    Co.    will    build    four    tomatt 

pulp  mills.  The  firm  expects  to  handle  1,000,000  bu.  of  toll 
I  068   this    sea 

Toledo,     Ohio  The     C  rs.h .  1  -  I '.a  t  .  s     Villi.'      Bag      Co.,     Small 

and  Michigan  A.ves.,  will  huil.l  a  two  story,  reinforced-* 
.  i.i.     factory,   90x  112    ft.,    cost  Ing    1 17,600 

+Warren,  Ohio     The   Trumbull   Steel   Co.   has   awarded   th 

followlni trad       ten    hoi    mills,    consisting    of    six    :to-ln 

Sheet  mills  and  four  26-ln.  till  mills,  ami  five  eold  mills, 
the  UNITED  ENGINEERING  &  FOUNDR?  CO.,  Youiigstov 
Ohio;    one    S00-hp.,    :i  t    and    68    by    60    tandem    compound    co 

i  i     ip.  .    to    the    Tt  m    CO.,    5 ci  i"»  "■    '  * 

I    cranes,    to    the    MORGAN    ENGINEERING    I '" . 

h.,,,.      .  .i i. .mi     in.     boilers    to    the    BABCt  IC1 

W  i  i.i'i  '\   i ''  i .  '  !Ie^  eland,  Ohlt 

Detroit,    Mich.     The    Bunnei    Clgai     Mfg     Co.,    \\  irren 
Mitchell     Ives.,    win    i.uil.l   a    four  Btorj    factory,   costing   $6 
M    B.  .Mills  Is  president  and  treasurer.     Louis   ECampg] 

\  I  .  h 
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The  Montana  Land  &  Farm  Co.  is  preparing  plans  for  a 
getable  cannery  with  a  capacity  of  100,000  cans.  The 
e  has  already  been  chosen  and  work  will  shortly  begin. 

Dillon,  Mont.  — S.  Lundberg,  Billings,  -Mont.,  together  with 
•al   investors,   will   build  a  Hour  mill  of   50   bbl.   daily   capac- 

Kansas  City,  Mo. — The  Ford  Motor  Co.  will  double  the 
pacity    of    its    local    assembling    plant.      A    building,    similar 

that  now  used  at  Eleventh  and  Winchester  Sts.,  will  be 
■bed,    at    a    cost    of    $175,000.      Charles    C.    Meade    is    Local 

St.  Louix,  Mo. — The  J.  M.  Dunham  Co.  is  preparing  the 
ins  for  a  seven-storv  industrial  building.  95x128  ft.,  to  be 
jcted  for  the  J.  L.  Howard  estate.  Brooklyn,  X.  Y.,  at 
cth   and   Spruce    Sts.      The   cost    is   estimated   at  $100,000. 

+  »t.  Louis,  Mo. — The  American  Steam  Laundry  Co.  has 
■ai-d-d  a  contract  t..  M.  EYSSKLL  CONSTRUCTION  CO., 
id  Fellows  Bldg.,  for  a  laundry,  4.7x14:.  ft.,  costing  $30,000. 
omas   C.    Lee,   Syndicate   Trust    Bldg,    is  Arch. 

St.  Lonla,  Mo. — We  are  advisi  d  by  the  United  Drug  Co.. 
ston,    Mass.,    that    there    is    no    foundation    to    the    rumor   of 

building   a   branch    factory    here.      Noted   May   7. 

Ogdcn,  ttnh — The  Utah  Cereal  Food  Co.  is  planning  a 
»•  three-story  and  basement  factorv,  50x150  ft.,  a  power 
lint   and   a   warehouse,    30x50    ft.,    the    total   cost   to   be   about 

■jbnonds.  Wash. — The  Washington  Excelsior  Works  and 
>    Puget   Veneer   Co.,    whose    plants    were    recently    damaged 

Ire  i"  the  extent  of  $50,000,  are  preparing  plans  for  re- 
nding. 

i  \orth  Yakimii,  Wash. — The  Cascade  Creamery  Co.  will 
lid    a    cold-storage    plant,    costing    $15,000.      S.    J.    Simonson 

Seattle,  w  ash. — The  Pacific  Glass  Works,  whose  plant  was 
•entlv  damaged   by  tire   to   the  extent  of  $40,000,  is  planning 

rebuild. 

/.Illnh.  WiinIi. — The  Yakima  Valley  Fruit  Growers'  Asso- 
ition    will    build    a    three-story    cold    storage    plant    of    500- 

h.ad    capacity,    140x140   ft.     The  cost  will  be   about   $75,000. 

Manning,  Calif. — The  Banning  Cured  Fruit  Association  is 
inning    a    warehouse    and    processing    plant.      The    cost    will 

$1". 

Kl.   Centra,   Calif. — The    Imperial   Valley    Hardware   Co.    will 

■  a     brick    warehouse.      The    cost    will    be    $30,000.       F.    T. 

Is  the  arch. 
Lou  Angeles,  Calif. — The  Rudgear-Merle  Co.,  San  Fran- 
co. Calif.,  is  having  plans  prepared  for  a  three-story  ware- 
jse,  100x272  ft.,  to  be  bulll  at  Uameda  and  Palmetto  Sts. 
e  local  office  is  at  1548  Industrial  St  William  Curlett  & 
i,  Title   Insurance   Bldg,   are    the 

Red  III ii if,  Cnllf. — The  Tehama  County  Canning  Co.  has  hart 
as  prepared    for  a  one-story   fruit   cannery,  to  cost  $10,000. 

-  ly  is  interested, 
i  .ii. .ii.  ii.-    bland,    Alaska     Th.      Beat   on     Copper    Co     will 
Id  a  concentrating   plant,  costing  $250,000.      Machinery    has 

based. 
Snukntoon.   Sn*k. — Speers    &    Mlghton    will    build    a    produce 
"ii    First    Ave.    and    23d   St.,   costing    $29, 

FEDERAL  GOVERNMENT   WORK 

Cranr — Boston,   Mass.-    Bid  Ived  as  follow 

■  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washlng- 
.  p.  C,  for  the  construction  of  a  20-ton  8-motor  traveling 
tie  for  the  Navy   Yard.   Boston,   Mass.:     Whiting   Foundry  & 

Co.,    Harvey.   111..   $5  IV!       Pawling   ,v    Harnl   i 
.  Milwaukee,    Wis..   $5550.     Cleveland   Ci  Ineering 

.  Wlckllffe,  Ohio,  14475.  Manning,  Maxwell  ,v  Moore,  New 
rk.    $.-,.'!.",.-..    alternate,    $4868.      Mies-Ben  Co.,    New 

Exeter    Machine    Works     Wesl    Plttston,    Penn., 
■  i  nate,    $4120,      Noted    Apt 
Crane  Runway      Boston,   Mass. --Bids   v. 
K  May  9,  by  the  CI  Ii  reau  of  Yards  and 

v>-    Dept.,    Washington,    D     C,    for    the    construction    of    a 
ne  runway  and   supporting  columns   and   girders   for   build- 
No.   77  ton    Navy    lfard.    Mass        Nlles-Bement- 
id  Co.,   in    Broad  vay,  N 

irgh,     Penn.,  Co.,    I tsdale, 

i      iver    Falls,    Penn  . 

I    Works. 
fcdelphla,    Penn.,   16097:    Hei  Co.,   Newark, 

\     W     Kurz,   337    East    25th   St,   New    Vork,   17697, 
i  ■  |  i    h  i 

in.,   $66 18       Noti  'i    Ai.r     16 
null, Mm;      Newport,    R     I      Thi     onlj     bid    received 

.  ail    of    Yards    mid    I  locks,    N:iv  v     I  II  pi  . 

|i     i'.    for    tb.     construction     •  •!     an    addition     to 

'.aval   Training   Station.    Newport,    R     I.    was 

Bitted     bj      \      W      Kur/..     337     [5asl     20th     St.     New     York. 

8K3       Noted    Apr     16 

^breakwater      No«     I.ond lontt       The    trad    I 

iciiiu-    hrenkwntei    nl    '■'■  -.     h      .  n   and    Duck    island    Hai 
«.    Com  '  iwnrdi  il     In     thi      EST  vn:    I  IF    Jl  .||\ 

■i 

I    Hervlee  Ruffnlo.    N  y      Rids   will    be   received    until 

89,   i,  i  ii,     i  tor,   for   attendance, 

i  .  Inn   ..r  ;i  n  i '          lino       In  the   Bt     t  ■  ■  «  i  ence 

er  mid    i  I,   1914,  to  J 

♦  4-s New    Yo,k.    N     Y      The    contract    fot     run 

illkoH    In    Hi.'    Minis. iii    HI'. 

1-n i. ......    N.    V  .    at    ' 

.    16 

r.,»i     iitii,',-      Hunting  Ion,     I  '<  nil       Bid 

|n>     ll.    bv    <  is.   ii     u  endei  ol  h        upi  -  -       Irclt 
H     ('.,    fol     tl 

i     . 

dm..!,.         i 

■  iiiv.    riiii.i.i.  ii.i.i...    p.  u 
■0:    (b)    186,770      V     E     T  >■  lor,    Huntington     u      ' 


$61,560;  (b)  $64,000.  Olin  Gerlack.  Frostburg,  Md..  (a)  $60,- 
.  $63,600.  Westchester  Engineering  Co.,  White  Plains. 
N.  Y.,  i.i)  $60.441>:  (b)  $64,250.  W.  H.  Fissell  &  Co.,  New 
York,  la)  $67,398;  (b)  $70,898.  E.  T.  Abbott  Construction  Co., 
New  York,  la)  $62,790;  (b)  $64,900.  Rovdhouse-Arev  Co.. 
Philadelphia,  Penn.,  (a)  $71,974;  iln  $74,274.  R.  C.  Ballenger 
&   Co.,   Philadelphia,    Penn..    (a)     -! 

The  building  is  to  he  two-story  and  basement;  ground 
area.  4800  sq.ft.;  fireproof  construction;  stone  and  brick  fac- 
ing;  composition    roof.      Noted    Apr.    2. 

tfioM  Buoys — Fort  McHenry,  Md. — The  contract  for  fur- 
nishing 11  pintsch  gas  buoys  at  Fort  McHenrv  Channel,  Md. 
has  been  awarded  to  the  SAFETY  CAR  HEATING  ^  LIGHT- 
ING CO..    New    York,   at  $1     - 

Dredging — Washington.  P.  C. — Bids  were  received  May  6, 
by  Mai.  O.  W.  Kutz,  Corps  Engrs.,  V.  S.  A.,  for  dredging  about 
657.000  cu.yd.  in  Anacostia  River  as  follows:  Sanford  & 
Brcoks  Co.,  Baltimore,  Md.,  $5.45  per  cu.vd..  Southern  Dredg- 
ing Co.,  Mobile.  Ala..  $6.85,  Cape  May  Dredging  Co.,  Phila- 
delphia. Penn..  $5,  Marxian.!  Dredging  &  Contracting 
Baltimore,  Md.,  $6.40,  Norfolk  Dredging  Co..  Norfolk.  Va.. 
$8  . .",.  Rickards  Dredging  Co.,  Philadelphia.  Penn..  $7;  Atlantic 
Gulf  &  Pacific  Co.,   New  York.   $7.30.      Noted  Apr.   16. 

Metal  Cases,  Etc. — Washington,  D.  C. — Bids  will  be  re- 
ceived until  3  p.m..  May  25,  by  Oscar  Wenderoth,  Superv. 
Arch  ,  Treasury  Dept..  Washington,  D.  C,  for  metal  cases, 
bases    and    drawing    files,    for    the    office    of    the    Supervising 

Architect. 

*  +  Steel  Reinforcement  Bars — Washington,  D.  C.  —  The 
contract  for  furnishing  2.610.620  lb.  of  steel  reinforcement 
bars  for  use  on  the  various  projects  of  the  Reclamation  Ser- 
vice, has  been  awarded  to  .1.  B.  KENDALL  &  CO..  Washing- 
ton, D.  C.  at  $31,957,  for  diamond  bars  f.o.b.  cars  Pitts- 
burgh,   Penn.      Noted    May    7. 

Dredging — Norfolk.  Va. — Bids  were  received  Apr.  30.  by 
Lt.-Col.  E.  Eveleth  Winslow,  Corps  Engrs..  for  dredging  in- 
land waterway  from  Norfolk.  Va..  to  Beaufort  Inlet.  N.  ("..  as 
follows:  Nelson  E.  Craves.  22  South  Third  St..  Philadelphia. 
Penn.,  $133,000,  Home  Dredging  Co.,  Mobile.  Ala..  $1V'.6-'". 
Maryland  Dredging  ,V-  Contracting  Co.,  Baltimore,  Md..  $142.- 
r.oo,  p.  Sanford  Ross.  Inc.,  Jersey  City,  N.  J.,  $171,000,  Norfolk 
Dredging  Co.,  Not  folk.  Va..  $l!i7.6nn.  lines  Southern  Dredg- 
ing Co..  Galveston,  Tex..  $131,100,  Eugene  Brevmann,  To- 
ll-. In,  Ohio,  $175,750,  Atlantic  Gulf  &  Pacific  Co.,  Park  Row 
Bldg.,  New  York.  $137,560.  Southern  Dredging  Co.,  Mobile. 
Ala..    $123, Noted    Apr.    2. 

+Cement — Wheeling,  W.  Va. — The  contract  for  furnishing 
and  delivering  about  7000  bbl.  of  American  Portland  cement, 
has  been  awarded  to  the  INIYKKSAL  PORTLAND  CEMENT 
CO.,    Pittsburgh,    Penn.,    at    $11,900.      Noted    May    7. 

+s«eel  Lock  Gates— Wheeling,  W,  Va. — The  contract  for 
furnishing  and  erecting  steel  lock  gates  has  been  awarded  to 
the  PENN  BRIDGE  CO.,  Beaver  Pulls,  penn.,  at  $38,285. 
Noted    Apr.    2. 

Post  Olllc. —  Gastonia.  N.  C. — Bids  will  be  received  until  3 
p.m.,  June  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  the  construction  complete  (In- 
cluding mechanical  equipment,  interior  lighting  fixtures,  pnd 
approaches)  of  the  U.  s.  post  office  at  Gastonia.  N".  «'.  The 
building  Is  on< 
approximate!)     1810   Bq.ft.,    stone  and   brick    facing. 

Riprap  Wilmington,  N.  C .-  Bids  wi  re  received,  May  v.  by 
Maj.  H.  W.  Stickle,  Corps  Engrs.,  U.  s  A.,  for  furnishing 
and  delivering  about  11, I  tons  of  riprap  stone  at  Wilming- 
ton.   N.    C,   as   follows:      Wlnnsboro    Granite    Co.,    Charleston 

B     I    .    $80,1 f.o.b     cars;    Harris    Granite    Quarries    Co 

bury,    N.    ('..    ? 1 7.27".    f.o.b     cars;    Western    Brooker    Quarries 

Co.,    Columbia,    S     C,    $16, f.o.b     cars;    Columbia    Granite 

Co.,  m,  D.   I  o.b     lighters; 

North    Carolina    Granite    Co.,    Ml     Airy,    N     C      $19,800     fob 

tland   C nl  '",,.,  Charleston,   S 

i  o  b    cars;  the  Granite  Co  .  Raleigh,   x    C, 
Not.  .1    Apr     16. 

Dredging  Fori  Moultrie,  s.  C  Bids  will  be  received  until 
io  a.m..  June  B,  bj  Capl  John  W.  C.  Abbott.  Acting  Quarter- 
master,   Fort    Moultrie,    foi    dredging  en 

Port   "in Irenada,    Miss,     p.i.is  will  be   r Ived   until   :t 

p.m.,   .lune   16,   by   Oscar    Wenderoth,    Superv.    Arch.,    Tn 

Dept.,    Washington.    D    C,    '■"    ti nstructlon   completi 

cludli  echnnlcal  < 

ii  hei  i  of  the  U    s    po  t   office  nt  it   will 

i  q  ft  .  conal  i  uctlon    nonflreprool     atone    md   I 

Post   Oflce     Covington,   Tenn      Pi. is   will  i    until 

June    13.    bj    Oscai     Wenderoth,    Superv.    Arch 
mi-    Dept,    Washington,    D.   •'.    foi    tl  tlon   complete 

(Including    mechanical    equipment,    Interior    lighting    fi> 

t    the   p    s    po  i    o 
It   will  nt    building, 

itt.   construction   nonfireproof,    'tone   and    brick    facing 

COmj i  tiotl     a  n-l     slain      f 

+  uii>   iinii   •.•..ne     Memphis,   Tenn  icl    for   fur- 

nishing and   loadii  .1.   ..r   Oil   ran  stoni 

n  ni.i.'.i    to   i-    c     mi  tiim  \.'i,i'i:    .:    md    ToV .  ■      111       it 
,i.     i  iib.'i    1,1,1,1.-,  s  «  .i .        United  states  si, 

$1  19,    W     i:     Arnold.    Neolys   Landing     Mo. 
i       Noted    \pi     '• 

Post     lull.. 

•  ■  oi ii.   Supet  \ .    \i .  b  ,    Ti  ■ 

Dept  i  •    i '     for  tl nstruct  loi ipli  1 1 

l    oqulpment,     lighting     fixtures     and      an- 
•    the   i  ■    s    i  •  house    it  Jn 

Kv      it   will  be  threo  stories  nnil   bnsement,   ground   an 
sq.ft.,    firsl    Moor    fireproof,    stone, 

+  ii, ,ii>    for    Derrick    Boat     i  ouli  (  llle,     i. 

for    fni  t. lid. ,,  I 

bun    been     i warded    In    KDWARP    .1      HOWARD,    Jc 
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+  l>:.nis — Cincinnati,  Ohio — The  contract  for  reconstructing 
in  concrete  the  top  of  dams  1  and  4.  Muskingum  River,  has 
been  awarded  to  the  BATES  &  ROGERS  CONSTRUCTION 
CO.,  at   $  Til, 4  7.").      Noted   May   7. 

Post  Office — -Macomb.  111. — Bids  will  be  received  until  3 
pin  June  15,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  the  construction  (including  the 
mechanical  equipment,  interior  lighting  fixtures  and  ap- 
proaches) of  a  two-story  and  basement  stone  and  brick 
faced  building  of  4200  sq.ft.,  ground  area,  partly  fireproof 
construction. 

Post  Office — Mount  Vernon,  111. — Bids  will  be  received  until 
3  p.m.,  June  IS,  by  Oscar  Wenderoth,  Superv.  Arch..  Treas- 
ury Dept.,  Washington,  D.  C,  for  the  construction  complete 
(including  mechanical  equipment,  interior  lighting  nxtuies, 
and  approaches)  of  the  U.  S.  post  office  at  Mount  Vernon.  111. 
The  building  is  two  stories  and  a  basement,  with  a  ground 
area   of  approximately   5390   sq.ft. 

Stone — Milwaukee.  Wis. — Bids  will  be  received  until  2 
p.m.,  May  22,  by  the  Lighthouse  Inspector,  Milwaukee.  Wis., 
for  furnishing  "riprap  stone  for  White  Shoal  light  station, 
I.,  I.  ;   Michigan. 

Hailing  Platform,  Etc. — Des  Moines.  Iowa — Bids  will  be 
received  until  3  p.m.,  June  22,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  mailing  plat- 
form, mail  chutes  and  terminal  room,  including  mechanical 
equipment   for  the  U.   S.   post   office  at  Des  Moines,   Iowa.     . 

♦  Earthwork— Flint  Creek,  Iowa— The  contract  for  repair- 
ing the  Flint  Creek  Iowa  River  levee,  has  been  awarded  to 
LITTIG    BROS..    Davenport.    Iowa,    at    $19,0S7.      Noted    Apr.    30. 

Post  Office — McPherson,  Kan. — Bids  will  be  received  un- 
til 3  p.m..  June  15,  bv  Oscar  Wenderoth,  Superv.  Arch.,  treas- 
ury Dept..  Washington,  D.  C,  for  the  construction  complete 
(including  mechanical  equipment,  interior  lighting  fixtures 
and  approaches)  of  the  IT.  S.  post  office  at  McPherson,  Kan. 
It  will  be  a  two-story  and  basement  building,  ground  area 
sq.ft.,  construction  nonfireproof.  stone  and  brick  lacing 
composition  and   slate  roof. 

♦  Earthwork— Belle  Fourche.  S.  D.— The  contract  for  con- 
structing about  five  miles  of  the  North  Canal  and  14  miles  of 
laterals,  involving  the  excavation  of  about  199.200  cu -yd.  ol 
material,  has  been  awarded  to  the  OWEN  CONSTRUCTION 
CO.,  Denver,  Colo.,  at  $29.71S.     Noted  Mar.   26. 

Levee    Work— Garland,    Ark.— Bids    will    be    received    until 

noon.  June   4.   bv   Capt.   Ernest   Graves.   Corps  Engrs.,   U.    S.   A.. 

Vicksburg       Miss.,     for     constructing     about     40,000     cu.yd.     ot 

enlargement    on    Red    River   at    Spirit   Lake,    near    Gar- 

\rk. 

■f-Pontoons  and    Pipe  Lines — Oalveston.    Tex. — The   contract 

for    constructing    pontoons    and    pipe    lines    for    dredges    "bam 


GRISCI  >M 

Apr.    30. 


at 


awarded 
$43,98 


to 


Lighting    Fixtures — Muskogee.   Okla. — Bids   will    be  received 

until    3    p.m.,    June    6,     by    Oscar    Wenderoth.     Superv.     Arch., 

Treasury  Dept..   Washington.   D.  C.   for  furnishing   and    install- 

::    tn   •       for   the  U.   S.   post  office   and   courthouse 

at    Muskogee,    Okla. 

Flreproofing    Building:— Bremerton,    Wash.-   Bids    were     re- 
llows,   Mas    J.   by   the   Bureau  of   yards  and   Docks, 

Navy   Dept      Washii  g  ton,    I  •     ' '..    Eoi  ou rid    oi 

o     i9  al    the   Puget   S i    Navy    Sard:     ll.   E.   Doer- 

iiig      Portland      Ore.,     $10,892.       I  Mowat,     Seattle, 

t    Son,    Seatl  i  99 Srick- 

i        -:u  in       W     N     Concannon    Co., 
John    Galbe  .    Seattle, 

ll   &  Colling,  Seattle,   Wash.,    $9586.     Charles  H. 

Sch'arr,  '  "'      '■"'   ''   A-pr.  ''■ 

Lubricating;    Oils    and     Greases,    Kerosene    and     <.isoliiie 
Panama-  -Bids   will  d    until    10  30   a  m.,    Vlaj    21,   by 

Bi  Corp     El      -     ,  U.  S     \  .   ' rni  ihlng   lubri- 

.i    gasoline 

Switchboards,    Lumber    and    Llnole i    lids    will 

Via  i      !•'  C     Boggs, 

i  '     .-'      \  ,    I linoleum 
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+  Worcester,  Mass. — The  contract  for  building  the  business 
block  for  S.  Z.  1'oli,  has  been  awarded  to  FREDERICK  W. 
MARK.  4  Walnut  St..  Worcester.  The  building  will  be  three 
stories,  4*x!is  ft.  of  brick,  steel  and  terra  cotta.  Carleton  & 
Cutting.    * 'base    Bldg:.,    prepared   the   plans. 

The  Merchants  National  Bank  will  erect  a  new  bank,  62x9B 
ft.,  on  Main  St.  Frank  A.  Kendall,  Boston,  Mass.,  is  the 
Arch. 

Hartford!  Conn. —  (Official) — The  contract  for  building  the 
school  in  the  Northwest  School  district  will  be  awarded  about 
June  10.  Johnson  &  Burns,  26  State  St.,  are  preparing  the 
plant.      Noted  May    7. 

Norwalk,  Conn. — Emmens  &  Abbott,  Archs.,  are  preparing 
plans  for  a  brick  school  on  Adams  Ave.,  estimated  to  cost 
$70,000. 

Torrington,  Conn. — Bids  will  be  received  by  the  Building 
Committee  of  the  Board  of  Education  until  2:30  p.m.,  May  18. 
for  constructing  the  two-story  and  basement  school,  75x1411  ft. 
The  building  will  be  of  brick,  terra  cotta  and  granite,  with 
reinforced-concrete  floors  and  iron  stairways.  Wilson  Potter, 
3  Union  Square,  New  York,  N.  Y..  is  the  Arch.  Charles  H. 
Alvord  is  Chn.  of  the  Bldg.  Comm.     Noted  Apr.   23. 

Wiusted,  Conn. — Plans  are  being  prepared  by  Louis  E. 
Jallade,  37  Liberty  St.,  New  York,  N.  Y.,  for  a  three-story 
Y.  M.   C.   A.   estimated   to   cost    $100,000. 

+  \iii;mi>,  IV.  Y. — The  contract  for  erecting  the  building 
at  State  and  Park  Sts.,  for  the  New  York  Telephone  Co.,  has 
been  awarded  to  the  FEENEY  &  SHEEHAN  CONSTRUCTION 
CO.,  Albany,  at   about   $450,000. 

Dunkirk,  N.  Y. — The  Board  of  Education  plans  to  build  a 
school   in   the  Fourth  Ward,   estimated   to  cost  $50,000. 

New  York,  IV.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
called  about  Mav  15,  bv  Louis  E.  Tallade,  37  Liberty  St.,  for 
the  construction  of  the  $3110.111111  Y.  M.  C.  A.  at  160th  St.  and 
Washington  Ave.  The  building  will  be  four  stories,  of  brick 
and    limestone,    75x200    ft. 

(Borough  of  Manhattan) — Delano  &  Aldrich,  4  East  39th 
St..  are  preparing  plans  for  an  eight-story  settlement  house 
75xS0  ft.,  of  brick,  marble  and  limestone,  at  27  Barrow  Si 
The   estimated   cost   is    $180,000. 

Rochester,  Pi.  Y. — Frederick  A.  Brockett,  249  Cutler  Bldg,, 
Rochester,  is  preparing  plans  for  the  Westminster  Presby- 
terian Church,  to  cost  about  $s0.000.  H.  B.  Graves  is  Chn. 
of    the    Bldg.    Comm. 

Waterforrt,  I*.  Y. — It  is  reported  that  bids  will  be  re- 
ceived bv  the  Town  Board  until  Mav  14,  for  building  a  three- 
story  Town  Hall.  The  estimated  cost  is  $40,000.  W.  E.  Clark 
Cannon    Place.,    Troy,    is    the    Arch. 

Jersey  City,  X.  J. — The  Commercial  Trust  Co.  contem-, 
plates  erecting  a  14-storv  office  building  on  Exchange  Place 
The    estimated    cost    is    $500,000. 

Lotli,  N.  .1. — Bids  will  be  received  by  the  Board  of  Eduea 
tion,  until  May  19.  for  the  construction  of  a  13-room  school 
Anton  L.   Vegliante,   Garfield,    is   the  Arch. 

+Montclalr,  I*.  J. — The  contract  for  erecting  the  Congre-j 
gational  Church,  at  Fullerton  and  Plymouth  Ave.,  has  1  eeii 
awarded  to  CHARLES  T  WILLS,  INC.,  2S6  Fifth  Ave.,  New 
York,  X  V.,  at  about  $250,000.  Bertram  &  Goodhue,  2  Wea 
47th    St.,    New    York,    prepared    the    plans. 

Chester,   I'eiui. — Plans   are    being   prepared   by  Benjamin   It 
Stevens,    1737    Filbert    St.,    for    a    three-storv    brick    and 
Y.    W.    C.    A.    building,    estimated    to    cost    $70,000. 

+IMcKces   Rocks,   Penn. —  The   general    contract    foi 
the   high   school   has  been   awarded    to    I0NZIAN    &    SEMI1    R 
$42,100. 

+  M111111I  Airy,  Penn.— (Philadelphia  P  "1  The  contrac 
[01  the  one-story  hall  for  the  Pennsylvania  Institution  fo 
the  Deaf  and  Dumb,  lias  been  awarded  to  WILLIAM  R 
DOUGHERTY,    at    about    $50,000. 

+Polk, Penn.-  II  is  reported  that  the  contract  for  buildB) 
an  addition  to  the  State  Institution  has  been  awarded  ti 
.1  T  MEALS,  Oil  City,  and  IMUKKT  ,H  >l  INK  TON  10,  Titusvilli 
:ii    nl $236,000. 

Baltimore,    Md.-   -Owens    &    Sisco,    Continental    Bldg.,    B{B 

re.     arc     preparing      plans     for     the     Calvary      I'rcsb; 

church   on    McElderry  and  Chester  Sts.,  si   about 

+Harrlsonburgr,     Vn.     The    contract     for    bulldln 
State    Normal    and     Industrial    School     for    Women,    has 
awarded   bj   the   Board  of  Trustees,  to  wn.i  [AW    m     BUC 

*    Si  in,    Harrl n  .     1 1       17,619       Charlei     M     Rol 1 

i  1     1   Ltch    Bldg  ,    Rli  hmond,    Is   1  he    Arch 

Hunting^ "■   Va.     V    T     RItter,    Huntington,   Is   prep 

plans   for   a    three-stoi  y    brlcl     nnd      1  one    high    1  cnool 

.,    I     al I     FSOO.t \\       M       I '■■ii  I K     is    Supt.     of    Schools 

{■Durham,    \.   C.      (Official)      The    contract    for   ...im      1 
office    and    bank    building     for    the    First     National     Bank 
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+  North    Olmstead.    Ohio — The    contract    for    the    town    hall 

be  erected  at  North  Olmstead.  has  been  awarded  to  the 
LES  LUMBER  CO.,    Chagrin  Falls,   Ohio.      Noted  Apr.   23. 

Hartford    Clt?-,    Ind. — Bids    will    be    received    until    May    21. 

the  School  Board,  for  the  construction  of  an  addition  and 
nodeling  th'e  high  school.     The  estimated  cost  is  $43,900. 

+L,oRan.siiiirt,  Ind. — The  general  contract  for  the  .high 
lool    to    be    erected    at    13th    St.    and     Broadwav.     has    been 

arded  to  BARNES  BROS.     The  estimated  est   i's  $160,000. 

Detroit.  Mich.— Albert  Kahn  i-  Ernest  Wilby,  Archs.,  5S 
fayette  Ave.,  are  preparing  plans  for  an  eight-storv  and 
sement  office   building  to  be  erected  for  Jacob  Siegel,  Amer- 

n   Lady  Corset  Co.      The  estimated   cost  is   $100,000. 

Detroit,  Mich. — Malcomson  &  Higginbotham,  Archs.,  494 
'ffat    Bldg.,    will    soon    receive    bids    for    the    one-    and    two- 

•  ry  hospital    for   the   Detroit   Tuberculosis   Sanitarium.      The 
imated    cost    is    $50,000. 
•fHighland   Park,   Mich. — The  general  contract  for  the   high 

lool  to  be  erected  at  Highland  Park,  has  been  awarded  to 
E.  WOOD  &  CO.,  Ford  Bldg.  Noted  Mar.  26. 
Kalamazoo,  Mich. — Spier  &  Gehrke,  Archs.,  1325  Chamber 
Commerce  Bldg.,  Detroit,  are  receiving  bids  for  the  three- 
iry  and  basement  store  building  for  S.  S.  Kresge.  The  esti- 
ted    cost    is    $40,000. 

■{Chicago.  111. — The  general  contract  for  the  telephone  ex 
inge  building  at  Kenwood  Ave.,  for  the  Chicago  Telephone 
..  has  been  awarded  to  the  JAMES  BLACK  MASONRY  & 
NSTRUCTION  CO..  212  West  Adams  St.  The  estimated  cost 
$135,000. 

Plans    have    been    prepared    by    L.    C.    Stanhope.    Arch..    108 

I. a    Salle    St..    for    a    ten-story    hotel,    to    be    erected    at 

■i    Park  Ave.  and  the   Midway   Plaisance.    for   the   Ameri- 

an   Cities  Hotel   Corporation.      The   estimated   cost  is   $600,000. 

Plans    have    been    prepared    by    Schmidt.    Garden    ,V-    Martin, 

vrchs..    1124.    104    Michigan    Ave.,    for    a    six-story    hospital,    to 

•  d   at    ".741    Stony    Island    Ave.,    bv    the    Illinois   Central 

t.I:       The    estimated    cost    is    $400,000. 

nelolt.    Win. — Bids    will    be    received    until    May    is.    by    the 
v     M     C.    A.,    for    the    construction    of   a    club    building, 
"ho   estimated   cost   is   $80,000. 

Marxhfield,  Wis. — The  First  National  Bank  proposes  to 
r  (t  a  bank  building  on  Central  Ave.  The  estimated  cost 
s  $75,000.      B.    F.   McMillan    is  Pres. 

♦  Milwaukee,  Wis. — Contracts  for  the  six-story  mercantile 
uilding  to  be  erected  for  E.  Rohnert.  3S2  East  Water  St., 
ave  been  awarded  as  follows:  cut  stone,  GENERAL  CON- 
TRFCT1  iN  •'<>:  concrete  and  cement.  NORTHWESTERN 
"ONCRETE  CO.;  sheel  I  -  \<'H  &  XIEDERMEYER: 
ron  work.  C.  HENNECK  ra  cotta,  RICKETSON  & 
•CHWAP.TZ:    masonry,    S'-HUETT    &    FREY. 

Sheboygan.    Win. — The    Common    Council    has    finally    t 

ting  plans  prepared  for  bidders  on  con- 
tracting the  proposed  city  hall  The  estimated  cost  is  $150.- 
"".  H.  W.  Bt-umming  is  the  Arch..  Milwaukee.  Wis.  Noted 
K.     12. 

41larnhallii>Mii,      Iowa — The      general      contract      for      the 
M.   C.   A.   to   be   erected  at  Marshalltown,   has   been  awarded 
I.ASWKI.L   &    BURGER    BROS.,    Hanibal    Trust    Bldg,.    Ban- 
.ifcn  1.  Mo.     The  estimated  cost   is  $75,000.     Noted   Feb.   12. 

♦Toledo,  I  own — The  general  contract  for  the  high  school 
1,,,   erected    at   T  n   awarded    to   C.    W.    E.NNIS. 

'h.     .  stimated    cost    is    $75,000. 

■M'npe  Girardeau.  Mo.  The  general  contract  for  the  high 
Chool    t,.   bi    ereel  -  Girardeau   has   been   awarded   to 

fJGELSANG    BROS. 

+  K1111SH.M  City,   Mo.      I  ontract  for  the  Muehlte- 

totel,  at   1  2th   S  as   been   a  v. 

the   WESTLAKE    CONSTRUCTION    ' '' >  .    St     Louis,    Mo. 

♦Richmond,    Mo.-    The    contract    for    the    c  0    be 

rected    for   Ray   County,    has    1 awarded    to    I,     W.    DUMAS, 

Jolumbla.    Mr,        The    est! 

St.  I.ouia,  Mo. — Bids  will  be  received  until  noon,  June  ". 
y    the    Board    of    Pub  Hall,    for 

tion    of   ward   buildings    Nos    1    and    2,   of  the    Isolation 
losphal. 

Canyon,    Tex. — The     si  1  build     the    West     Texas 

formal   School    recei  cd   by  tire.     The  estimated  cost 

$250,000.      R.    B.   Cousi:,"    is  Supt. 

Phoenix,  Irla.— Maybei  libe- 
rie Bldg,  1."  iog  plana  for  an 
Kht-st 

!     B  Heard. 

n,    Arl*.— The     University"   of     Arizona     will     • 

■  Icull  oral    I  >• 
,  721  Tlml 

bra    Theatrical    Co.    will 
on    lhi. Is. 01    Ave.,    I 

..  .  u  lit,     W.  B.  Lam  '    bidder 

John 
Nell     Mcllonabl.    -  1:1. 3S  I.       Moted     Api 

+  N.,.lHc.      \\  :.-l.  I'hC 

!,  .AN'/.,     Seattle  Not,  .1       \|.l 

+  T lo    l>e 

ded    1 
h.      Noted    M 

Portland,    Ore 

or    a     II  v 


Oaden,    1  Inh 


HANS 

Vrchs  .   ha- ■ 

ted    cos)     oi 


«i,l Calif.     Bids 

Wlllson,   8  mpbell   .'     'I'm 


ner,  San  Francisco,  $36,905;  Graham  &  Jensen,  San  Fian- 
cisco,  $36,400;  S.  I.  Cobb,  Oroville,  $37,292.  I.  C.  Evans,  Marvs- 
ville.    $34,500. 

■H-lcndale,  Calif. — The  general  contract  for  the  two  high 
schools  at  Glendale,  has  geen  awarded  to  G.  HANSON,  1414 
South    Vermont    Ave.     at    $59,1S3.      Noted    Apr.    23. 

+Los  Angeles,  Calif. — Contracts  for  the  eight-story  ,e- 
inforced-concrete  office  building,  at  Sixth  and  Los  Angeles 
Sts.,  for  W.  G.  Kerckhoff,  Garland  Bldg.,  have  been  awarded 
as  follows:  general  contract.  WEYMOL'TH  CROWELL.  Storv 
Bldg.,  at  $60,000;  terra-cotta  work,  IXUKPE.NDEXT  SEWER 
PIPE  CO..  233  South  Los  Angeles  St.;  electric  wiring,  FOL'L- 
KES    ELECTRICAL   CO.,   Van   Nuys  Bldg. 

Sacramento,  Calif. — H  S.  Williams,  San  Francisco,  sub- 
mitted the  lowest  bid  for  the  construction  of  the  school 
at    12th    and    F    Sts.,    at    $183,758. 

+  Sau  Francisco,  Calif. — The  Panama-Pacific  International 
Exposition  Co.  has  awarded  the  contract  for  the  construction 
of  the  Festival  Palace  to  McLAREN  &  PETERSON,  at  $177,- 
276. 

Saskatoon.  Sask. — Anthony  Le  .Teune.  13  Clinkokill  Bldg., 
Saskatoon.  Sask..  will  erect  an  apartment  on  Fourth  Ave. 
The  estimated  cost   is   $150,000. 

Vancouver.  B.  C. — Plans  are  being  prepared  bv  Emil 
Guenther.  Arch..  North  West  Trust  Bldg.,  for  a  theater  to  be 
erected  on  Harris  St.  and  Gore  Ave.  The  estimated  cost  is 
$150,000. 

MISCELI,  A  XEOl'S 

Pier — Boston,  Mass. — Bids  will  be  received  bv  the  Di- 
rectors of  the  Port  until  June  16  for  the  construction  of  the 
proposed  pier  on  the  site  of  the  old  Eastern  Railroad  Wharf. 
Estimated    cost,    {1,000, 

Channel  W  nrk — Boston.  Mass — Bids  will  be  received  un- 
til May  20,  by  L.  K.  Rourke.  Supt.  of  Pub.  Wks.,  for  improv- 
ing Davenport  Brook,  from  Adams  to  Magdalen  St.,  Dor- 
chester   District. 

Lumber — Boston,  Mass. — Bids  will  he  received  until  May 
21.  by  D.  Frank  Doherty,  Supt.  of  Supplies,  for  1,023,000  ft. 
of    spruce    lumber. 

+  Dredging — Boston.  Mass. — The  Directors  of  the  Port 
have  awarded  the  contract  to  J.  P.  O'RIORDEN.  Boston,  for 
dredging  100.000  cu.yd.  around  Mvstic  Wharf,  at  16c.  per 
cu.yd.      Bids   were   opened   Apr.    2  7. 

stable — New  Bedford,  Mass.  —  E.  G.  Ivers,  New  Bedford, 
will  construct  a  stable  to  cost  $10,000.  It  will  be  one  storv. 
37x60   ft. 

+Fire    Station  — Providence.    R.    I. — The    city     has    awarded 
the  general  contract   to  G   KINGSTON  i-   CO..  152   Weyl 
St..     Providence,     for     the     construction     of    the    proposed     Are 
station.      Hi. Is   were  opened   Apr.   13.      Noted  Apr.   9. 

Fire  Apparatus — Binghamton.  N.  Y. — The  citizens  will 
probably  vote  May  22  on  the  question  of  issuing  bonds  for 
$60.nno  for   fire  apparatus. 

Dike — Binghamton.   N.   Y. — The  city  will  probably  ask   bids 
soon    for    the    construction    of    the    Front    St.    Dike       list: 
cost.   $70,000.     J. din   A.  Giles  is  City  Engr.     Noted   Apr.   30. 

+Pier — Castleton,   N.   Y.— The  New  York   Central   *    Hudson 
River   r.r.    has   awarded    the   contract    to    the   ayai.sh    CON- 
STRUCTION  en..    Davenport,    Iowa,    for   the   constructioi 
pier  on   the  .  ts  tracks  south  of  • 

Fire    Station      Cortland.    N     Y—  Bids    will    be    received    until 
Max-    19,    by    the    Common    Council    for    the    const  1 
ol    the    proposed    central    tire    station.      The    build 
three   stories  enl    with   a   ground   area    of   approxi- 

mately   3500    sq.ft.:    concrete     Footing     foundations    and    Boor 
brick    enclosing    walls,  s,    oak    finish,    tile 

roof.       Drawings,    specifications    and     bidding    blanks    for    the 
work    may    be    obtained     from    Sackett     &     Park.     Arch 
Syracuse  Savings   Bank    Bldg.,   Syracuse,    N    Y.     Specifications 
epared   separately    for   masonry,   terra   cotta    stoi 
steel    work,    ornamental    iron    v 
painting  and    varnishing,   sheet    metal   and    roofing   work 

"le    n '  electric 

ors  desh  Ing  to  bid  on  th< 
musl    state    which    branch    of   work    they    di 
that   th<  ,,,,,.     j.   1;    r 

Noted   Apr.  2. 

Pier    Extension 

'    May    1    by    R      \     C     Smith.    Comr.    of   Docks     Dept     of 

I  'ocK   IS 

msti  noting  an  extension   I 
85     The  low.  11   bid  1   a     subi  iltted   b:    R    P    and  J.   11.  Staats, 
29  Broadway.   New    Fork,   at    (2i 

s„l,„:.j        New      York.      N        V         1  Borough      of      Manila. 

Bids    v  ;,    May    12.   by   the    Public   Service   Commis- 

sion,    l'.l     Nassau  Manhattan,     for     the    con- 

on  ot   s.  .  t     Mo    2  01    Route   No    20,  a   pari   of  the  r 
ourth    Ave     rapid-transit    railroad        The    «.- 
a    two-track    underground    railroad    in    the    Boroi 
hattnn,    from    Canal    St.,  out   SO 

Broadw  ay    to   a    point    abi  The 

[mate  totals   foil...-  1  "S";  ,1..  .,!:. 

hid      1         I   n.LTplnnine,    \.    Found  1  a, 1    |t,., ,.,,|„    , 

;      I1*t 

s<  •    v  "     "t  "  !  i, 'Rourke    Engln 

Fifth     Vve,   New     Yi 

Easl    12nd   SI  .    Ni  w  Yorl 
1      Woolworth 
Co.,    1    M  ull    0 

Inc. 
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•      for   tunnel    type   of   construi  ■.,   the 
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:;..! 


]•:  \  ( ;  T  \~  E  E  E  I  N"  G     N  E  W  S 


Vol.  71,  No.  20 


Ave.  and  64th  St.  Borough  o.f  Manhattan,  for  excavating,  fin- 
ing, grading"  and  topsoiling  in  the  northwest  corner  and  at 
the  southerly  end  of  the  Esplanade,  in  the  Brooklyn  botanic 
garden,    together    with    all    work    incidental    thereto. 

Creek  Work — Niagara,  N.  T. — Bids  will  be  received  until 
noon  May  20,  by  Duncan  W.  Peck,  State  Supt.  Pub.  Wks., 
Albany,  for  the  improvement  of  Cayuga  and  Bergholtz  Creeks 
in  the  town  of  Niagara.  Niagara  County.  The  work  con- 
sists of  widening,  deepening  and  straightening  Cayuga  and 
Bergholtz  Creeks,  raising  a  bridge  and  removing  two  farm 
bridges. 

Fire  Station — North  Tarrytown,  N.  T. — The  village  plans  to 
construct  a  fire  station  to  cost  $18,000.  John  Given  is  Vil- 
lage   Pres. 

Dam — Rochester,  N.  Y. — No  bids  were  submitted  to  the 
Board  of  Contract  and  Supply,  Apr.  30,  for  constructing  a 
movable  dam  at  Central  Ave.  F.  T.  Elwood  is  City  Engr. 
Noted  Apr.   30. 

Fire  Station — Schenectady,  N.  Y. — The  city  plans  to  con- 
struct a  fire  station,  to  cost  about  $10,000.  W.  W.  Weinple 
is  Comr.   Pub.   Safety. 

Elimination  of  Grade  Crossing — Scottsville.  N.  Y. — Plans 
have  been  completed  for  the  elimination  of  the  grade  cross- 
ing at  McVean  Crossing,   Scottsville.     Estimated   cost,   $30,000. 

Barge  Canal  Work — Trenton  Falls,  N.  Y. — Bids  were  re- 
ceived May  5,  as  follows  by  Duncan  W.  Peck.  State  Supt.  Pub. 
Wks..  Albany,  N.  Y.,  for  constructing  a  dam  and  sluice  gate 
across  West  Canada  Creek  at  Trenton  Falls:  H.  W.  Fitz- 
gerald 51.1  Cutler  Bldg.,  Rochester,  N.  Y.,  $16,S67:  P.  B.  Mc- 
Caghev,  $19,575;  S.  V.  R.  Malcolm  &  Son,  10  Cook  Bldg., 
Medina.  N.  Y.,  $19,854:  Frank  L.  Cohen.  44  Niagara  St.,  Buf- 
falo, N.  Y.,  $16,573:  Scott  Bros.,  Rome,  N.  Y.,  $16,933;  Alto 
Construction  Co.,  Utica,  N.  Y.,  $18,975.  Engineer's  estimate 
$18,065.      Noted   Apr.    9. 

+  Railroad  Siding — Newark,  N.  J. — The  Passaic  Valley 
Sewerage  Commission  has  awarded  the  contract  to  the  NEW 
YORK  &  NEW  JERSEY  CONSTRUCTION  CO.,  Newark,  for 
a   railroad   siding  at   Newark,   at   $15,000. 

Stable — Newark.  N.  J. — The  city  plans  to  construct  a 
municipal  stable.  Hughes  &  Backoff,  31  Clinton  St..  Newark, 
are  Archs. 

Fire  Apparatus — South  Orange,  N.  J. — The  Village  Trus- 
tees are  considering  the  purchase  of  fire  apparatus.  M.  A. 
Fitzsimmons    is    Vilage    Clk. 

Canal — Trenton,  N.  J. — The  Inland  Waterways  Commis- 
sion, Trenton,  is  having  surveys  made  for  the  proposed  canal 
to  connect  Barnegat  Bay  and   the  Manasquan   River. 

Stable — Trenton,  N.  J. — The  Petry  Express  &  Storage  Co., 
320  East  State  St.,  Trenton,  plans  to  construct  a  stable  to  cost 
$10,000.      II  will   be    2^    stories,    50x90    ft. 

Stable — Wyebrooke,  Penn. — Plans  are  being  prepared  by 
Price  &  Lanahan.  Archs.,  76th  and  Walnut  Sts.,  Philadelphia, 
lor  a  stable  for  William  Gable,  Wyebrooke.  Estimated  cost, 
$20,000. 

Gateway — Charlottesville,  Va. — The  University  of  Virginia 
to  construct  a  gateway  to  cost  $10,000.  E.  A.  Alder- 
man   in    Pies. 

Amusement  Park — Charlotte.  N.  C.  —  The  Lake  View 
Amusement  Co.,  Charlotte,  plans  to  lay  out  an  amusement 
park  to  cost  $35,000.     Charles  Gibson  is  interested. 

Ditch — Cumming,  Ga. — Bids  will  be  received  until  May  16 
by  the  Drainage  Commissioners  of  Forsyth  and  Milton  Coun- 
ties, Cumming,  for  constructing  a  drainage  ditch  in  Forsyth 
1 1 1  tori  Counties.  Estimated  amount  of  excavation,  311,- 
700  cu.yd. 

Levee    Work      Xhreveport,   La. — Bids   will   be   received   until 
May     25.    by    the    Commissioners    of    Caddo     Levee    Dis- 
■     ■  port,    for  levee  and   bank  protection   work.     W.   A. 
I     Sei 

+Dralnagre — -Jackson,    Tenn. — Drainage    District    No.    1     of 
on    County    has   awarded    the    contract    to   D.    W.    ROB- 
IN'S.  Tupelo,    Miss.,    for    1,046,765   cu.yd.    of  excavation   and   280 
acres  of  clearing  at  $64,126. 

+  i.e\i-4-     work     Memphis,     Tenn.  —  Contracts     have     been 

awarded  by  the  citv  for  levee  work  on  the  North  Memphis 
Li    •■     Project    a      follows:     steel    sheet    piling,    to   the    PIDG- 

EON-THOMA8   [RON  CO.,    Memphis,   a!    (44,650     ■ :rete   walls 

ruling    and    driving    piling',    to    c     .1      WAHNKIl    .v    SUNS. 
Memphis,  at   137,860  and   $8276   respectively, 

Retaining1    (Valla     Akron,    Ohio     3     A     Ochres,   City    Engr., 

Hid     Hpe.  ill.  a  lions     for     II n     hue! I 

!      on    both      Idi      of    i  i,e    lain,.    ( !uj  ahoga    River 
from  Lock    19,  "bio  Canal  to   Elizabeth  Park. 

Gymnasium      f'b     eland,    Ohio      Goodrich    Settlement     House 

plans    '  i ■  i     •  ,  6,000       It    will    bo 

1       18    ft.      Brlgge    &    Nelson     Robi 

i  'llS 

i  1 1 ■•> i ■■  ii t ■•>■>    oi    Grade    Crossings     Columbusi    Ohio  Bids 

will  bi  >'il  noon,  Juni     [0    b     thi    ell  i    foi    I  hi  pui 

i     mi-   elimination   bond  I,  John 
•i     Barr  I 


UniiKiim     Mansfield,    Ohio       The   Commissioners   of    Rich 
plan  to  dredge   Rock)    Pork   River,     .i     \     Doiton, 
\  iid  i 

i.. mnaslum     Pali  Hi     Ohio     Laki    Bi  Ii    Colli     i     I   

fl  1  -        mnaslum. 

I,  Garfield  Did        I  1 

'  i"     ital Ohio— P]  

ib      ■  i      foi     tral    i"  •      cation    to 

l  ,        o    go    , 

ii. .it.  i  -,ii    i„     rscel  ■  ad    until 

foi   foui   bolli  I 

I       .1     I .,  III. 


Retaining  Wall — Fort  Wayne,  Ind. — The  Board  of  Public 
Works,  Apr.  30  rejected  all  bids  received  for  the  proposed  re- 
taining wall  along  the  west  bank  of  the  St.  Joe  River.  New 
bids   will    be   asked.      F.    M.    Randall    is    City    Engr. 

Barn — Logansport.  Ind. — The  Northern  Indiana  Hospital 
for  the  Insane,  Logansport,  will  build  a  dairy  barn  to  cost 
$15,000.     Dr.  F.  W.  Ferflinger,  Logansport,  is  Supt. 

Drain — Olivet,  Mich. — Bids  will  be  received  until  May  20, 
by  the  Commissioners  of  Eaton  and  Calhoun  Counties,  at 
Olivet,  for  the  construction  of  Indian  Creek  Drain.  L.  C. 
Williams,  Marshall,  Mich.,  is  County  Audr.  of  Calhoun  County. 

♦  Freight  Sheds  and  Building: — Chicago,  111. — Bids  were 
opened,  Apr.  30,  by  the  Harbor  and  Subway  Commission  for 
freight  sheds  and  a  passenger  building  on  Pier  No.  2,  Harbor 
District  No.  1.  The  lowest  bid  was  submitted  by  the  Warner 
Construction  Co.,  Chicago,  at  $l,n67.984  for  steel  founda- 
tions and  $S98,984   for  "fill"   foundations. 

+Shed — Chicago,  111. — The  Standard  Oil  Co.  has  awarded 
the  contract  to  the  SCOWN  BUILDING  CO.,  36  West  Ran- 
dolph St.,  Chicago,   for  constructing  a  wagon  shed,   at   $10,000. 

+  Levee  Work  and  Canal — Winchester,  111.  —  Big  Swan 
Drainage  District  has  awarded  the  contract  to  R.  H.  &  G.  A. 
McWILLIAMS,  Chicago,  111.,  for  levee  work  and  excavating  a 
canal,   at  $56. ISO. 

Drain — Boone,  Iowa — Bids  will  be  received  until  noon, 
May  15,  by  G.  H.  Getty,  County  Audr.,  Boone,  for  construct- 
ing   Drain    No.    107. 

+  Diteh — Albert  Lea,  Minn. — The  county  has  awarded  con- 
tracts for  Ditch  2S  as  follows:  For  open  work,  to  S.  O. 
BRIGGS,  Omaha,  Neb.,  at  $20,000;  for  tile  for  laterals,  to 
D.    L.   DAVIDSON,    Forest   City,   Iowa,   at   $8787. 

Ditches — Fairmount,  Minn.. — Bids  will  be  received  until  1 
p.m.,  May  20,  by  H.  C.  Nolte,  County  Audr.,  Fairmount,  for 
constructing  four  ditches.  The  work  calls  for  41,520  cu.yd. 
of  excavation   and   195,274   lin.ft.   6-   to   26-in.   tile. 

♦  Mausoleum — Little  Rock,  Ark. — The  Arkansas  Mauso- 
leum Co.,  State  National  Bank  Bldg.,  Little  Rock,  plans  to 
construct  a  mausoleum. 

Harbor  Terminals — Houston,  Tex. — Plans  prepared  by  J. 
F.  Coleman,  Consult.  Engr.,  New  Orleans,  La.,  for  harbor 
terminals  at  the  turning  basin  have  been  submitted  to  the 
Houston    Harbor   Board. 

Canal — Sinton,  Tex. — The  Nueces  Channel  &  Dock  Co.  has 
been  organized  at  Sinton  for  the  purpose  of  constructing  and 
operating  a  deep-water  canal  from  Corpus  Christi  Bay,  Tex., 
along  and  through  Nueces  Bay,  Tex.,  to  the  mainland  in 
San  Patricio  County,  and  to  construct  docks  and  wharves 
on  the  mainland.      George   D.   McGlain,   Sinton,   is  interested. 

+  Ferry — Seattle,  Wash. — The  ANDERSON  STEAMBOAT 
CO.,  Seattle,  has  been  awarded  the  contract  for  the  con- 1 
struction  of  the  proposed  ferry  for  the  King  County  Com- 
missioners.     List   of  bidders   noted  May  7. 

Tunnel  Extension — Sultan.  Wash. — Bids  will  be  received 
until  June  2  by  N.  P..  Jones.  Pres.,  45  Mines,  Inc.,  Sultan,  for 
constructing    a    400-ft.    tunnel    extension. 

IMers,  Etc — Astoria,  Ore. — Bids  will  be  received  until  May 
19,  by  the  Port  of  Astoria  Commission,  for  the  construction 
of  two  piers  and  foundations  for  coal  bunkers.  F.  J.  Walsh 
is  Ch.    Engr.   Comn. 

+  Drainnge  Canal — Marysville,  Calif. — The  Board  of  Trus-i 
tees  cf  Reclamation  District  No.  1001  has  awarded  the  con-, 
tract  for  the  construction  of  the  East  Side  drainage  canal 
to   MOERING    &    FITZPATRICK,    Marysville. 

Pier — Redondo  Beach.  Calif. — The  city  plans  to  construct1 
a  concrete  pier  to  cost  about  $75,000. 

•fDike  and  Bulkhead — Sacramento.  Calif. — The  HYDB- 
HARJES  CO.,  San  Francisco,  Calif.,  has  been  awarded  the 
contract  at  $22,275  for  constructing  a  dike  and  bulkhead  in 
Reclamation  District  No.  1500.  George  N.  Randle,  Sacra' 
mento,   is  Engr. 

+Drydock — Sault  Ste.  Marie,  Ont. — The  British  Construc- 
tion i'o.,  it  is  reported,  lias  awarded  the  contract  to  the  LAKE 
SUPERIOR  MKYI'i  n'K  ,v  CONSTRUCTION  CO.,  LTD.,  Sault 
Ste.  Marie,   for  the   construction   of   a    drydock. 

+<i I     Work — Wetland,     Ont. — The     Dominion     Dredginj 

Co.  has  awarded  a  subcontract  to  the  J.  H.  TROM  AN  H.UTSE1 
CO.,  LTD.,  Toronto,  Ont.,  for  constructing  cement  cribs  0: 
Sect.    I    ol     the    Welland    Canal. 

Drydock  Esqulmalt,  B.  C.  —  The  Department  of  Publl 
plans  to  cnlistl'llcl  a  reinforced  concrete  .lock  and  waitin 
loom  at  Windsor.  John  Scott  Co.,  Ford  Bldg.,  Detroit,  ar 
Archs. 


■.in 
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+  (.iiiiii1       Winnipeg,    Man        The   city   lias  awarded   the  con 
trad    to    II, e    WINNIPEG    SUPPLY    ,v-    li'lllil,   CO.,    Winnipeg,    fOI 

i  ui  nil  lone   cement,  at    $16,000 

+  l"lre    Station       M Jaw,     SasK        The     citv    has    awardei 

Hi.  contract  to  POOI.E  ,V-  EMERY,  Moose  Jaw,  for  the  con 
BtrUCtll I    the    proposed    fire   station,   at    $19,896. 

+  <  iiiiiiiI  Calgary,  Alia  The  City  Council  lias  awarile 
I    to    the    CANADA    i'EMEN'1 21     Elms    B I. 


B,    C.     The     Department     of    I'uhll 


I  'nil     ,1  1      lo,     60,000    bbl. 
Drydock       Esqul  ma  It . 

i  Him.  a.   Ont  .    ha 

dl      dOCI        1.1      El llnalt  It     will 

■  a    i"   1 1       i     tlmatei I     I  1,1 1    C    i  le.sroehors  is  Soc> 

Seawall   and    Causeway      Vanoouver,    B    C      Plans    for   th 

proposed   sen  wall   and  cause  wnj    across  <  '..a  I    Hnrbor  have   best 
ul ii'. I    i..    ill,     Civic    Rrldgi     and     Railways    Committee    b 

llo-  Cltj    in    vihinii.l   rosl    of   concrete   seawall,   $64, 

.  i        w  lib    grnnll ■  i  .  '  00   additional       Total    estlmatl 

...  i    ol    ii"     rovement,    $1:1:1,157,    Incl ng    the    miim-. 

BO   11    behind   the   wall 

+ Steel   For  1 k*     Victoria,   B,  C     The  oontraoi   has  bee 

.,.-.  Lrded    to    H    Q     PRIOH    dl    CO.,    Vancouver,    B,   «',.    for  stoi 
foi    the   government   docks   to   be  c tructed   at    Victoria,  I 



Dike       Victoria.    IV    C.-    Cleveland    A     I'ainenni.    Rogers    ISM 

Vnncouvoi     D    •  ',,    have  completed    plan      foi    the   proposed 
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GARBAGE 
Hen  York.  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
kvill  be  received  until  11  a.m..  May  IS,  by  Maurice  E.  Con- 
lolly.  Pies.  Borough  of  Queens.  Long-  Island  City  i  L.  I.).  N.  Y., 
for  the  final  disposition  of  garbage  in  the  Fifth  Ward  of  the 
Borough  of  Queens  during  the  months  of  June.  July.  August 
ui'l  September,  1914,  and  furnishing  and  operating  the  nec- 
Bsary  dumps,   scows,   tugs,   tools,  appliances  and   labor  there- 

Yonkers,  X.  Y". — The  city  is  having  plans  prepared  for  an 
ncinerating  plant  to  be  built  at  an  estimated  cost  of  $100,000. 
0.  R.  Dedrich  care  "Statesman"  office,   Main  St.,   is  Chn.   Bldg. 

Sharon,  Penn. — The  City  Council  is  considering  the  con- 
struction of  a  garbage  disposal  plant. 

+Pen»aoola,  Fla. — The  city  has  awarded  the  contract  to 
:he  NYE  ODORLESS  CREMATORY  CO.,  Macon,  Ga.,  for  the 
onstruction     of     an     additional    crematory     at     $5000.       Noted 

St.  Petersburg,  Fla. — Bids  will  be  received  until  May  28  by 
he  city  for  the  construction  of  a  garbage  and  refuse  in- 
:inerator.  W.   F.   Divine   is  City  Clk. 

+  Burlineton,  Iowa — The  City  Council  has  awarded  the 
:ontract  to  HENRY  J.  SCHWARZER,  Burlington,  for  the  col- 
ection   and   disposal    of   garbage,    at   about    $1000    per    month. 

Santa  Barbara,  Calif. — The  city  will  soon  hold  an  election 
o  vote  bonds  for  $35,000  for  the  construction  of  a  garbage 
ncinerator. 

INDUSTRIAL  XOTE 
The  C  <S  C  Electric  Manufacturing  Co.,  Garfield,  N.  J., 
nanufacturers  of  the  C  &  C  Garwood  dynamos,  motors  and 
ppliances,  announces  that  its  Cleveland  agent.  Charles  S. 
•owell.  has  removed  his  office  to  711  Illuminating  Bldg., 
'leveland.    Ohio. 


CONTRACT    PRICE 

+AVater  Pipe  Tunnel — Boston.  Mass. — Bids  were  received 
by  the  Metropolitan  Water  and  Sewerage  Board,  Apr.  15  for 
constructing  a  tunnel  under  Chelsea  Creek,  from  East  Boston 
to  Chelsea,  to  carry  water  pipe,  from  (A)  COLEMAN  BROS.. 
Boston  (awarded  contract);  (B)  Charles  R.  Gow  Co.,  Boston; 
(C)  Charles  A.  Haskin,  Charlestown:  (D)  A.  Q.  Thacher 
Construction  Co.,  New  York,  N.  Y.  The  item  bids  were  as 
follows: 

WATER  PIPE  TUNNEL,  BOSTON.  M  ISS 


1300  Unit,  spruce  piles  driven  and  rut  off 

5200  lin.ft.  oak  piles  driven  and  cut  off 

24  M.  ft.  b.m.  long  leaf  yellow  pine  lumber  in 

place  for  bulkhead,  shaft  and  fender  guards  and 

pipe  line  foundations 

4  M  ft.  b.m.  long  leaf  yellow  pine  lumber  in  place 

for  walks  and  fences 

640  lin.ft.  constructing  tunnel 

300  lin.ft.  laying  3o-in.  and  24-in.  c.i.  water  pipe  . 
240  lin.ft.  laying  12-in.  and  S-in.  c.i.  water  pipe 

for  blow-offs 

7000  cu.yd.  earth  filling  on  land  of  commonwealth 
1540  lin.ft.  removing  existing  24-in.  c.i.  water  pipe 
10  cu.yd.  rock  excavation . . . .  

Totals 


SO  30 
0.60 

$0.35 
0  60 

SO. 41 
0.61 

$0  47 
0  67 

60  00 

75.00 

66.00 

67.00 

75  00 

78.00 

1.50 

75.00 
75.00 
2.00 

51.00 
90.00 
2.00 

60  00 

79   ".4 
5.89 

1.00  1.00  1.50  1.27 

0  40  0.70  0.25  0.47 

1.00  2.00  2.25  6.27 

10.00  20.00  30.00  15.00 

S60,300S62,095S69,56S  $72,016 

Intercepting;  Sewer — Newark,  X.  J. — Bids  were  received  by 
the  Passaic  Valley  Sewerage  Commissioners  May  5,  for  con- 
structing the  Newark  Bay  Pumping  Station  No.  5,  from  (A) 
Oscar  Daniels  Co.,  Woolworth  Bldg..  New  York;  (B)  Merrill 
Ruckgaber  &  Co.  and  Mason,  Hiltcn  &  Co.,  New  York;  (C) 
Jennings  &  Lesher.  Jersey  City;  (D)  New  York  &  New  Jersev 
Construction  Co.,  Newark;  (E)  Cauldwell-Wingate  Co.,  New- 
York;  (F)  G.  H.  Atkinson  Co.,  New  York;  (G)  P.  J.  Moranti. 
Inc.,  New   York.     The  item   bids  were   as   follows; 


INTERCEPTING  SEWER,  N. 
Part  of  Section  No.  o 


lin.ft.  earth  excavation  and  refilling  in  trench  for  150-in.  concrete  sewer.  . 
excavation  for  bellmouth,  grit  chambers  and  connections  (lump  sum) 

)  cu.yd.  rock  excavation  in  trench  for  150-in.  concrete  sewer 

:u.yd.  rock  excavation  for  structures  and  purposes  enumerated  in  Item  2.. 

)  cu.yd.  concrete  masonry,  Class  A,  1-2-4  with  portland  cement         

)  cu.yd.  concrete  masonry.  Class  B,  1-2J-5  with  portland  cement   

:u.yd.  boulder  concrete  masonry.  Class  C  with  portland  cement 

i.yd.  brick  masonry  with  portland  cement  mortar 

)  lin.ft.  timber  piles 

X)  lb.  steel  reinforcement,  etc 

iq.yd.  broken  stone  road  surfacing  

lating  ducts  and  drains  (lump  Bum)  

te  block  paving  (lump  sum)  


$60  00 

$50  00 

$50  00 

$30  00 

$26   13 

$26  00 

$60  00 

170.000 

172,500 

100.000 

95.000 

110.000 

78.715 

60.000 

2.00 

0.50 

1   00 

0.60 

0.40 

1.50 

0.01 

2  00 

0.50 

1.00 

1.50 

0.40 

1.50 

0.01 

9   50 

9.00 

10.50 

8.50 

8  36 

7.S5 

8.00 

9  50 

8.00 

9  50 

7.25 

6  10 

7.85 

7  00 

9.50 

7.00 

6.00 

7.00 

5  64 

5  00 

6  00 

13  00 

18.00 

20.00 

12.00 

16   4o 

11.40 

12  00 

0  35 

0  30 

0.30 

0.20 

0  28 

0   22 

0  35 

0  04 

0.03 

0  03 

0.025 

0.0325 

0  0273 

0  04 

1  so 

1.00 

0.80 

1.00 

0  60 

0.80 

1.50 

1500  00 

3000  00 

1250  00 

2500  00 

2434  IX) 

1200  00 

1000  00 

1500.00 

1000  00 

1000  00 

1200  00 

r  in  .hi 

1750  00 

500  00 

Totals 


CATALOG    N'OTICKS 


The  Goulds  Mfe.  Co.,  Seneca  Falls.  N.  Y. — Bulletin  No. 
ntrifugal  fire  pumps.     Illustrated,   12  pp.,  7%xl0  in. 


Baldwin     Locomotive     Works,     Philadelphia,       Penn. 
No.     76.       Logging     locomotives.       Illustrated.     60     pp., 


Pacific    Coast    Pipe    Co..     Seattle.     Wash.       Catalog. 
luous  stave   pipe.     Illustrated.   4S   pp..   6x9  in. 

CATSKILL   AQUEDUCT, 

Earth  excavation  and  refilling 

Rock  excavation  

firHncb  steel  pipe,  i-in.  plat, 

66-inoh  Bteel  pipe,  ,T,.-in   plate 

Coating  66-in    - t . ■  < •  I  pipe  with  mineral  rubber  pi.e 

•  ■i^itlliL.' 

Covering  66-in.  steel  i>ii«-  with  one  layer  of  burlap 

soaked  in  mini  rul  rubber  pipe  coating 
Covering  66-in.  steel  pipe  witn  two  layers  <»f  burlap 

soaked  in  mineral  rubber  pipe  coating 
( ioating  66-in    it©  I   pipe  «  il  ft  bi 
imel 
66-in.  steel  pipe  with  three  coal 

-  ilutinri 

Painting  66-in    steel  \n\n-  with  materials  supplied 
by  The  I'm 


S554.650      $486,450      $452,600      $374,150      $361,782      $356,365      $355,400 

covin  \<  T  PRICE 
+  i  Mt.skill  Aqueduct — New  York.  X.  Y. — Bids  were  received 
Apr.  14  by  the  Board  of  Water  Supply  for  Contract  No.  S6. 
constructing  part  of  the  Queens  Conduit,  a  portion  of  the 
Catskill  Aqueduct,  from  (A)  BEAVER  ENGINEERING  & 
CONTRACTING  CO..  51  Chambers  St..  New  York  (awarded 
contract;  (B)  P.  J.  Moranti.  Inc.,  2  Wall  St..  New  York;  (C) 
John  J.  Hart.  Peekskill.  N.  Y.:  I D)  Booth  &  Flinn,  Ltd.. 
1942  Forbes  St..  Pittsburgh.  Penn.:  (E)  Oscar  Daniels  Co., 
Woolworth  Bldg.,  New  York;  (F)  P.  J.  Carlin  Construction 
Co.,  1123,  Broadway.  New  York;  (G)  Michael  H.  Blake.  266 
West    34th    St..    New    York.      The    item    bids    were    as    follows 


42.000 

Cu.yd 

3,300 

I'll    Ml 

3,700 

8,500 

Lit.  ft. 

8,100 

Lin.ft. 

3.000 

Lin  ft. 

2.000 

Lin.ft. 

3,000 

Lin. It. 

1,000 

Lin.ft. 

400 

Sq.yd. 

185 

Ton 

85 

Ton 

20 

i 

25 

Ton 

10.5110 

Lb. 

20,000 

l.i. 

15,000 

l.i, 

15.000 

l.i, 

3,2(>o 

111,1 

2.000 

Cu.yd 

100 

Cu.yd 

350 

Colyd 

300 

3.000 

l,,i,  ii 

1,500 

I  in  ii 

70 

220 

Sq.yd 

2.00O 

Bq.yd 

2,21)11 

Bq  v,l 

1IMI 

8,600 

Bq  (i 

370 

In,  H 

1.175 

Lin  II 

NEW  YORK. 

X 

Y      CONTRACT 

V 

SI, 

A 

n 

C 

D 

E 

F 

c, 

$1 

80 

$1.47 

$1 

94 

$1 

60 

$2  Hi 

$2 

00 

$2 

on 

2 

".-. 

1.70 

00 

3.00 

4 

on 

13 

41 

14.00 

13 

■in 

IS 

00 

15.50 

14 

00 

16  00 

12 

35 

13.00 

12 

96 

II 

20 

15.00 

l.i 

00 

13 

50 

1.40 


C-i  pipe,  straight  hub-and-epigot. 
C'-i  BuJ>-and-epigo1  pipe  -i 
C'-i  flanged  pipe  and  nangj 


valve-boxe 

tings 

Caring  for  and   setting   metal-work   turni 

The  City  

(S-in     tO  51 

ind  reinforcing  steel 

hi-  r   i  ,  w    i   and  iteel 
Portland  cemenl 

-  undei  pi\ emenl    ir  curb 

■ 
Brick    and    concrete    mi 


( thangini  ; ;i  i 

■ 
\  it  rifled  nr  cemi  nl  pip     l  to  8  in   in  diametei 
Vitrified  or  romi-nl  pip- 

tit 

p  ivoment 
I 

Iks 
■.-.  ilk  ■ 


37  on 

SO  on 

7.",   no 

To  no 

110    IHI 

■in  no 

I.',    IHI 

IS    IHI 

.11 

in 

.02 

01 

2,800  i « i 

2,000  ihi 

OS 

ol 

OS 

1     .Ml 

1  1,11 

1      .o 

:t  ihi 

B  00 

.',    IHI 

35  ihi 

go  ihi 

BO  00 

80  IHI 


12  ihi 
E  ihi 

a   IHI 


|S     IHI 

IHI    IHI 

inn  ihi 
78.00 


III  IHI 

75  IHI 

711  IHI 

50  ihi 


1  SO 
2.50 


50  ihi 

KHI  (HI 

120  ihi 

50  ihi 


2,600  ihi        2,800  ihi 


III    IHI 

:i  50 


I    SO 

I    IHI 

I   50 


Curb 
Board  I, 


n 


2  IHI 

5  IHI 

I.  IHI 

12  IHI 

1  IHI 

2  IHI 

2  00 

I  IHI 

I  IHI 

1  IHI 

20 


1  20 

2  IHI 

35  no 

inn  no 

UHI  IHI 

Ml  IHI 

16 


111   IHI 

in  ihi 

in 

7ll 
I  IHI 
1  IHI 
1    SO 

1    IHI 
I    I"' 

,20 
,80 

:<  60 


■      1,307         1340,845       1808,051        1804,875 
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^omitrmcts  to  B 


Bi«J»    rewired    until    May   21,    1914. 

State  Highway  Improvement 

NOTICE  TO  CONTRACTORS — State  of  New  York — Office 
of  the  State  Commission  of  Highways,  Albany,  N.  Y. — Pursu- 
ant to  the  provisions  of  Chapter  30,  Laws  of  1909,  as  amended 
by  Chapter  646,  Laws  of  1911  and  Chapter  SO,  Laws  of  1913, 
sealed  proposals  will  be  received  by  the  undersigned  at  their 
office,  55  Lancaster  St.,  Albany.  N.  Y.,  at  one  o'clock  P.M.  on 
Thursday,  the  21st  day  of  May,  1914,  for  the  improvement 
of    the    following   highways: 


County 


Franklin 

Monroe 

Orange 

Orleans 

Onondaga 

Schenectady 

Schuyler  & 

Tompkins 

Wayne 


Rd.  No.                            Nan,r  Approx. 

Length 

;,1M       Wellsville-Andover  7.18 

5340        E.  Branch-Sullivan  Co    Line,  Pt.  2  6  M 

.->3s:s       E    Branch-Sullivan  Co.  Line,  Pt.  1  7  21 

1089       Malone-Trout  River  10.70 

I'.l.VV   Spe rport  Village  0.24 

5328-A   Wesl  Point-Central  Valley  0.90 

5469        Medina-Albion  8.91 

.".177        Syracuse  City:    Park  Street  0.70 

1172       Schenectady-Thomas  Corners  2.15 


REPAIR 


Rd 


Town 


*  ",n, tv      Name 
ALBANY 

guaranteed       7     Delaware  Turnpike  Bethlehem 

ALLEGANY 
Vppl.Bit.Mat."A"         'it:,     Wellsville-Hallsport  Wellsvillc 

No  guarantee 

(    Will  \ 
1  and 
Sui    \|.pl  Bit  Mat       V" 
No  guars  iim       t  '.it" -M-rnlan-HaMu  niHVlll,-     La 

007     L.C.T.Cold   Vppl      No  Cato 

guar  i  685         erling-t Sterling 

COL1   MBIA 
594     Bit    Mac  Guaranteed         589     Nevis-Blue  Store  Clermont 

I  I.Vn  is 
829     II 'i  Vppl  '■■■  077     Martinsburg-Turin  Martinsburg 

LIVINGSTON 


i    .,„,!      No 
guar.. 


'  illage  G 

eo  Won  Won 

622  Mt,  Morris-'  let Ml    Morris 

Groveland 
MONROE 


Bit  Ma  5     I 

inteed 
,  Vppl       No  i",  i  '  lerman  Church 


B 


•     It  old   Vppl       No 

guarantee  -"'1      Clo 


Hamlin 

...  i  Street  Pitl  ford 

NASSA1 
549     H.C.I     II, .t    Vppl      No 

guar  ii  ' told  Spring  Harbot     O;    tci  Baj 

ONEIDA 
I  (     I     Hot    Vppl 

:■ ,     i  i  ■    • ;  •      i  Paru 

ONONDAGA 
611     Sui  Vppl 

0      Ion         ■  till  ■. .  Sec    I 
:      .'■  iteli 

Vppl    Bit    Ma. 

[,ak, 
0     I  VRIO 

:  ii  i I  all 

H  ,     ,    I  || 
M2      II  0    Vppl  ,       ..  ,„  Spring, 

II  .    ■ 
■   IMP 
77       Vlh 

buih 

I     I.AWKI      CI 
<.:l     II  ' • 

i ,  a  .  \ 

SUV 
Vlbnny 

ii, 

vii, ,..,.. I  liornell  villa 

n,in, 


SUFFOLK 

621 

C.O.Appl.     No  guarantee 

694 

Quogue-Rivcrhead 

Southamp- 

620 

C.O.Appl.     No  guarantee 

794 

Huntington-  Amity  ville 
ULSTER 

Huntington 

568 
567 

H.CT.Hot  Appl.     No 

guarantee 

H.C.T.Cold  Appl.     No 

guarantee 

230 

141 

Kingston-EUenville,  Sec    1 
Kingston-EUenvi'le,  Part  3. 

Marbletown 

\\  auarsing 

617 

616 
618 

L.C.T  Cold  Appl. 

No  guarantee 

Bit  Mac.     Guaranteed 

L.C.T.Cold  Appl.     No 

guarantee 

WAYNE 

920      Lvons-Sodus  Point,  Pt.  1. 
091      William-,,,,  Sta-Pultmvville 
1  S60  Clyde-Resort,  Part  2 
\  919  Clyde-Resort,  Part  1 

Lyons 
Williamson 
Rose 
Calen 

WESTCHESTER 
624     C.O.Appl      No  guarantee  657     Croton  River-Peekskill  Cortland 

622     rn  Vppl       No  guarantee  865     Mt.  Kisco  Village  New  Castle 

Bedford 
Maps,    plans,   specifications  and   estimates   may   be   seen   and 
proposal    fonms    obtained    at    the    office    of    the    Commission    in 

.Albany,    N.    Y.,    and    also    at    the    office    of    Division    Engi] r 

Bertrand  H.  Wait,  Realty  Bldg.,  White  Plains.  N.  V..  for  con- 
tracts and  highways  in  the  comities  of  Columbia,  Nassau, 
Orange,  Suffolk,  Ulster  and  Westchester;  also  at  the  office 
of  Division  Engineer  Harvey  O.  Schermerhorn,  Humane  Bldg., 
Albany,  N.  Y.,  for  contracts  and  highways  in  the  counties  of 
Albany.  Rensselaer,  Saratoga  and  Schenectady:  also  at  tha 
office  of  Division  Engineer,  Theron  M.  Ripley,  Cleveland 
Bldg.,  Watertown,  N.  Y.,  for  contracts  and  highways  in  the 
counties  of  Franklin,  St.  Lawrence.  Lewis:  also  at  the  olliee 
of  Division  Engineer  James  H.  Sturdevant.  Chamber  Com- 
merce Bldg..  Utica,  N.  Y.,  for  contracts  in  the  county  of 
Oneida;  also  at  the  office  of  Division  Engineer  Howard  B. 
Smith.  901  Press  Bldg.,  Binghamton.  N.  V..  for  highways  in 
the  county  of  Delaware:  also  at  the  office  of  Division  En- 
gineer Charles  J.  McDonough,  433  South  Salina  St..  Syracuse, 
N  Y..  for  contracts  and  highways  in  the  counties  of  Cayuga, 
Onondaga,  Oswego  and  Wayne;  also  at  the  office  of  Division 
Engineer  Perry  Filkin,  423  Cutler  Bldg.,  Rochester,  N.  Y5, 
for  contracts  and  highways  in  the  counties  of  Livingston,, 
Monroe,  Ontario  and  Orleans;  also  at  the  office  of  Division 
Engineer  Frederick  s.  Strong,  St.  Ann  Federation  Bldg..  llor-i 
t  i .  -  J 1 ,  X.  Y..  for  contracts  and  highways  in  the  counties  of 
Allegany.    Schuyler,    Steuben    and    Tompkins. 

The  especial  attention  of  bidders  is  called  to  "InformatH 
for  Bidders"  In  the  Itemized  proposal,  specifications  and  conn 
tract  agreement. 

Proposals   for   each   contract    must    be   presented    In 

a   ate  si  Lied   em  elopi lot  sed   on   t  he  outside   wil  h   i  hi 

ber  of  the  highway  or  repair  con  trad   for  which  the  propd 

i.       E  ,,  i iposal   musl    be   accompanied   bj    a   draft 

certl I    check    issued    by   a    national    or   State    bank    It 

credit    within   the  Statt    and   payable  at    sight    to  the   orded 
the   state  Commiaslon   of    Highways   for  an   amount    equal 

at    least    five   i"'1    cent     of  the  amount   of  the    prt sal    »  o 

such    draft    oi    cheel     i tip  inles. 

•ii,,:    ,h. :    check    will   ho  held  by  the  Commiaalon   u 

i  he  ■  ont  i  a,  t    a  rid    bond   a  re  dulj    exei  uted. 

The  successful   bidder  will   bi    required   to  civ,-  a   bond, 

i      per   cent     of    i  he    ,  mou I    l  hi    i  ont  ract,   such    boni 

ited    by    a    Surel  y    Company    to    be     tppi  ■ 

Comml'    Ion    oi    a    i i     i    bj    the   deposit    of   collat 

ecurltles    to   be   appi  oved    bj    the   i  lomml 

•I'h,.    right    is    i  esi  i  v  •  .I    to    reject     tnj    oi    all    bli 

R      K      I'l    Mil:  N   N.    C  VRLISLB, 

Secret  Commlsatonal 


in, Is u i. in    Mnj    18,    no  I 

Furnishing  Coal 

\n,.,,,..  ,  N     I      Maj     i.   191  I 

PROPO       i  ■''■     ' loct    to    I  I"     ••    o  i  I    ■ 

1 ed    up    to    2  30    P     M  .    May    i        191  tj 

i         Ih  in  I       foi     'in  in   ■      ii"'    I 

Voi  l<    Btati     Hoapltal      foi     thi     tn  lane    « Itl foi     ■ 

del         ■         ■       '"     Ini t«d    on    M"     in  "•' 

Poi     '    rtl ■' ' PPlj     i"    the    t'o 

Id  ill  I I     to   w     C.  I  I'Horn,   i I 

'■  ■     i ti     Hoapltal       R a    | 
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rarded     contracts     are     set     in     CAPITALS. 


RAILWAYS 
i    Nctv  York — Delaware,   Lackawanna  &  Western  R.R. — Plans 
ing  considered   by   this  company  for  double-tracking  its 
i    the    southern    section    of    Syracuse,    X.    Y.      G.    J.    Ray, 
loboken,    N.    J.,    is    Ch.    Engr. 

|     Virginia — Indian    Creek    &    round    River    R.R. — This    com- 
will  build   a    10-mile   extension    from    Pound   to   Freeling, 
i.     W.  G-  Couts.  Sergeant,  Ky..   is  Engr. 

Ohio — See      item      under     Miscellaneous:      Railroad      Spur — 

kmn.    Ohio. 

Michigan — Toledo,      Saginaw      &      Muskegon      Rv. —  (Grand 

(-unk    System) — Th-    Board    of    Trade    of    Saginaw,    Mich.,    is 

a  ting  with    the   officers   of   the   Grand   Trunk    Ry.    System 

extension    of    the    Toledo,    Saginaw    &    Muskegon    line 

lorn  Ashley,   Mich.,   te   Saginaw.   Mich.,   about    In   miles.      H.   R. 

'iff "id.    Montreal,   Que.,    is  Ch.    Engr. 

I  Kansas — Anthony  &  Northern  R.R. — This  company  plans 
[.  construct  a  12-mile  extension  to  its  line  from  Iuka,  Kan., 
vard  Larned,  Kan. 
I  North  Dakota — Northern  Pacific  Ry. — This  company  has 
[Id.  4  to  construct  an  extension  from  Elliott.  N.  D.,  to  Harlem, 
I    D.,  about   15   miles.      XV.   L.    Darling,   St.    Paul,   Minn.,    is   Ch. 

I  Montana — W.  J.  Keeley,  Miles  City,  Mont.,  is  interested  in 
le   construction    of   a    railroad    from    Miles    City    to    Sheridan. 

I  Arkansas — Helena.  Parkin  &  Northern  R.R. — Bids  are 
|4ng    received    by    this    company    for    re-ballasting    about    15 

■  lies  of  loadbed. 

I  + 1  da ho — Oregon  Short  Line  R.R. — According  to  press  re- 
l.rts.    this    company    has    awarded    a    contract    to    the    UTAH 

■SHSTRUCTION    CO.,    Ogden.    Utah,    for    grading    its    pm; 1 

lie  In  the  Upper  Snake  River  Valley  in  Idaho.  Noted  May  14. 
I  Nevada — Nevada  Short  Line  R.R. — This  company  has  been 
Icorporated  to  construct  and  operate  a  railroad  from  Nenzell 

ter,   Nev.     A.  A.   Codd   is   Pres. 
I   Arizona — Parker    &    Colorado    R.R. — This    company    is    be- 
|g    organized     to    construct    :i     railroad     from     Parker.     Ariz.. 

■  rough  the  Colorado  River   Indian   Reservation. 

+  \\  iiNhlngtiMi      I>Mtv    l.iMiili.r  ,v   Shingle  Co.— This  company 
||s   awarded    a    contract    to    the    NORTH    COAST    CONSTRUC- 
'  ON   CO.,    Portland,   Ore.,    for   the    construction   of   a   logging 
lad  to  extend   north   from    Doty,   Wash. 
I  +Oreg.m — Sutherlin.    Coos    Bay    &     Eastern    Ry. — The    con- 

■  ict   for   th.-   construction    of   the    construction    of  a   line   from 

■  therlin.  Ore.,  eastward  foi  a  distance  of  L'7  miles,  the  first 
II. it  of  its  proposed   line    in  Oregon,   has   been   awarded   bv   this 

■  mpanv   to  the    WEYERHAUSER   CO.      Noted    .May    14. 

I  ^California      Red    1 1-.,  i     Lumbei    Co       T ntract    fo 

Instruet  h  »n  of  ;t  railroad  from  Westwood  t"  Big  Meadows, 
illf.   about    13    miles  awarded    by    this   company    to 

'   JfPITT    &    VIEA1  >E 

■  The  Mojave   Northern    R.R.     This  company  has  applied   for 

■  chart*')-  of  Incorp tion,  to  construct  a  broad  gauge  rall- 
ied from  Vietorville,  Calif.,  to  extensive  cem.-nt  deposits  mar 
lo  Grande,  a   distance   of    I  7   miles.     C.    Loonardt,  .1.  S.  Schirm, 

■  C.   Merrill,    I'     II     Powell,    F.    R.    Powell   and    I:     McNai ;  are 

■e  Incorpoi 

I  San   Pedro.   Los  Angeles  &  Silt   Lake   R.R      Plan 
■ppar.d    be   this   companj    foi    the   coi 

■  >m    Riverside,   Calif.,    t..    I'm-,  tt.    Call  .lark.-,    Los 

i   • 

■  Southwestern  Pacific  R.R.  \rrordi  this 
■mpanv     will    construct     a     line    from    San     Diego 

Im-.r.     i-,, I.,        i  .      .-      Colli,  i.     San     Fraud    co.  In- 

■ +C(iiel>ee — Glengarry    &    Storm  th 

liHt  in.-t  ion    <.r    its    pro] I    lin      f  r-  in    St.    Polycarp   Junction, 

le.,   to  Cornwall,   'int..    have    I n    a  wauled    bv    tl 

■  follows     >:     l:      Ullll. I. IPS.     I    miles:     \     C     McARTHUR      12 

■  lex.    A    I-'    MULIIERN,    I    mllet      McDONALD    .v    GRANT 

■  ti    near    Wllllamstown       Tl mpnm     will    .1..    pari    of    the 

■  Queb.  c    Central     H  PI  ed    bj      this 

■  np.-iiiv    for    I! 

English     I '.no    .    i nl     2G    miles        .1.    II.     Walsh.    Sli.-r- 

■  I 

III  i  TRIG  R  Mi.w  v  ^  * 
■fftondale,   Han.     The    Ba  -    Sta 
l«-s    double-tracking    Its    line    In    Cllfto  i:     s     Ooff, 

lleii.-^itnie.    I'eini.      E     I-'     Draper,    who    r nth-    puri 

ill     Streel     I:-      I  '••  .    propi 

ii         I.        ■    ■     i  i    .lis. 

Allnntii.   t.n.      Th'  Idei  ini- 

i.-nslon    of    its    Virginia     Vve     line    > '■ 
Hills.      <:.     W      Brit 
i.    Mgi 
N'rw    ".in  >  run,    I  la.       I  .1 

urtl.m    ..r    aii    electrl.     rallw  ■  •     m..,,,    \. .«■    Smyrna    to    the 

.1  o  I  l  1 1  I  :  |       ■    |  i  I         I 

fcltn -.  Ky.      I     i     i  Ilia,   plana  tl 

■II     Tl  \  I.iim 

I    . 


<  ..limit. us.  Ohio — The  Cincinnati  Traction  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  extend  its  price  Hill 
line   in    Columbus.      T.    Fitzgerald,   Cincinnati,    is   Gen.    Mgr. 

Warren,  Ohio — Plans  are  being  considered  bv  the  Mahoning 
A  alley  Street  Ry.  Co.  for  the  extension  of  its  line  from  War- 
ren to  Packard  Park.  James  B.  Phelan,  Punxsutawnev,  Penn., 
is   Gen.    Mgr.    and    Pur.    Agt. 

Lafayette,  Ind. — The  Lafayette  &  Northwestern  R.R.  Co. 
has  been  incorporated  to  construct  and  operate  an  electric 
railway  from  Lafayette,  Ind.,  to  Kankakee,  111.  G.  J.  Thomp- 
son   is    interested. 

Rockford,  111. — Preliminary  arrangements  are  being  made 
by  the  Rockford  &  Interurban  Ry.  Co.  for  double-tracking 
several  of  its  lines  in  Rockford.  \V.  C.  Sparks,  Rockford,  is 
Gen.    Mgr.    and    Pur.    Agt. 

Sheboygan,  Wis. — The  Sheboygan  Rv.  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  extend  its  lines  in  the 
southwestern  section  of  the  city.  Edward  Hammett,  She- 
boygan,   is  Gen.    Mgr.    and   Pur.    Agt 

+  St.  Paul.  Minn. — The  contract  for  grading  the  proposed 
electric-  railway  to  connect  the  main  campus  of  the  Uni- 
versity of  Minnesota  with  that  of  the  College  of  Agriculture, 
has  been  awarded  to  A.  GUTHRIE  &  CO.,  St.   Paul. 

Newton.  Kan. — The  Arkansas  Valley  Interurban  Rv.  Co.  is 
considering  plans  for  the  extension  of  its  line  from 'Newton 
to  Salina.  about  60  miles.  Charles  D.  Bell,  Wichita,  is  Sunt 
and    Pur.    Agt. 

Ked  Lodge.  Mont. — The  Carbon  &  Stillwater  Electric  Rv. 
t-o.  will  award  contracts  about  Aug.  1  for  the  constructio'n 
of  an  electric  railway  from  Red  Lodge  to  Columbus,  about 
40    miles.      E.    W.    Harper,    Red    Lodge,    is    Secy. 

Handler.  Tex. — The  Northern  Texas  Traction  Co.  contem- 
plates the  construction  of  an  electric  railway  in  Handley.  C. 
E.    Hollander,    Fort    Forth.    Tex.,    is    Pur.    Agt. 

Beaver,  Okla. — The  Beaver.  Meade  &  Englewood  Rv  Co 
is  being  organized  to  construct  an  electric  railway"  from 
Beaver  to  Forgan. 

Port  Angeles.  Wash.— The  Seattle.  Port  Angeles  &  Lake 
descent  Ry.  t  ...  has  been  granted  a  franchise  to  construct 
and  operate  an  electric  railway  over  certain  streets  in  Port 
Angeles. 

Seattle.  Wash.— The  Puget  Sound  Traction.  light  &  Pow 
<  ...  is  preparing  to  double-track  its  California  A.ve  line  . 
w.-st    Seattle.     G.    A.    Richardson,    Seattle,    is   Supl     R; 

I  he    i  ountj     Commissioners    have    granted    permission    to 
the   Vashon    Electric    c>.    to   construct   an   electric-    rail* 
Nash. .n    and     Maury    Islands. 

(irants    Pass.    Ore.- -The    city    will     build    a    municipal     rail- 
road   from    Grants    Pass    to    M  il.l.-rv  ille    in   Josephine    County. 
PalO    Alto,    Calif.-    Tli.-    San     Fra  n ,  -isco-San    Mateo    Right-of- 

Way   (..     has    ,,,.,,,    incorporated    i"    secure    tin-    right-of-way 

for  th.-  proposed  electric  railway  from  San   I 

;.'io        'I'll"     Incorporators     are        U      B.     Johnson,     Montara 

.''7-    4''    ,'         S,:",  MatJ  "    ''"'''  t3     DeVl  loDn  '    »      Association 

1    '     Tuchsen.   Redw I  oty:  Torence  Masterson    San 

,'     R      Doubleday,    Mlllbrae;     P.    A.    Cunnln  ,    San 

Francisco;     I.     M.    .Moores,    Burlingame,    ami     w.     v      Bi 

Hillsborough. 

Point    I. <>•■■:■.    Calif.     The     Poinl  Lo                       o     will    con- 
struct  .,n   electric   line    from    India  and    Winder  Sts    to   Rose 
crana    St    and    th.     I  eservation,    Point    Loma 
In-   road  will   ,,.,ss   through   Oc  ,.,i    Rosevll 
t  lay  ton    is    \  ice- 1  Tea. 

,.:.''•"! ""••'!    ''">'• ,'"'",  Fitapatrick,     Redwood 

lectriC     rail- 

"aj    from    Redw i  Cltj    to   Woi  i  .i    six    miles. 

-^•i"    I  r: •-■'■    'alii.       C  B.         I    of    Public    Works    had 

awarded   a   contract    for  the  construction   of  the    P 
llwaj    from    v  ,,,   26th    St 

■  ll'll.    at    US4.768        I'the.- 

I. ids    were    M  il y    Bro  i:     ,-     storrle     HSfi  174* 

Tlbbettl.    IISI'.SIO      Tho 

London,   Out.     The    London,   Grand    Bend    \    Stratford    Kv 
!   ' nstrucl   and   operate   an   elec- 

^s.;nv;,m:,'  ;,'':v ■•-"■ ■« 

...  n,!'"!"T;„!!"V,  iT'T  ,'-'"\''  "0"'«» 

to   the   I',  '..at    i  mi.. 
«raj   on   I-.,,-,     \-, .       i      Vn 

H Jaw,  ftaak      n 

new  tl 

ii.  «     Ii  a.  K.       A     II..  I..i     I  Hon      m  Supt. 

ll'll  I.  Ill  \  I    \\,,  ,.,,v,  I  „ 
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*  Vlbanv,  N.  Y. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  June  1,  by  the  State  Hospital  Commission,  Capitol,  for 
steam  service  connections,  outside  water,  sewer  and  storm- 
water  piping  tor  the  Nurses'  Home  at  the  Manhattan  State 
Hospital.  Ward's  Island,  N.  Y.  Plans  on  file  at  the  office  of 
the  State  Hospital  Commission,  1  Madison  Ave..  New  York, 
and  at  the  office  of  the  State  Architect,  Albany.  Lewis  F. 
Pilcher  is  State  Arch. 

Bedford  Hills,  >.  Y. — Bids  were  received  by  James  Wood, 
f>res  Board  of  Managers,  New  York  State  Reformatory  for 
Women,    Bedford  Hills,   N.   Y.,   May   S,    for  the  following: 

New  Boiler-House   Construction 

D.  F.  Dakon  Co.,  Mt.  Kisco,  N.  Y $ 35'9|2 

Keepsdrv   Construction  Co.,   New  York   City 43,c50 

Casper  Ranger  Co.,  New  York  City 46,63b 

Boiler  Plant — Piping  and   Conduit 

Proposal  Proposal   Proposal 

No.   1  No.   2  No.   3 

Gillis   &   Geoghegan,   New    York..     $37,900  $24,900  $8,000 
John     W.     Danforth     Co.,     Buffalo, 

N     Y       42.155  17,048  8,283 

R    i     Ford   Co.,   Rochester,  N.   Y. .        42.997  25,497  8,997 

Edward   Joy   Co..   Syracuse,  N.   Y. .       43.900  24,399  S.554 

Blake   &   Williams.   New  York 44,578  27.4S2  10,620 

E.  Rutzler    &    Co.,    New    York 45,564  30,713  9,590 

Child   &   Scott,   New   York 47,785  26,000  12.°,00, 

J.  H.   Merritt.   New  York 48,102  26,781  8,217 

Evans,    Almirall    Co 50,400  23,535  7,779 

Peter     Keeler     Building     Co..     Al-  „„,„ 

banv,   N.    Y 51.240  27,090  9,240 

W.  B.  Armstrong  Co..  Albany,  N.  Y 26,422  7,140 

New    Power    House — Plumbing 

Peter  Keeler   Building  Co.,  Albany,  N.  Y $2,719 

R.   T.   Ford   Co.,   Rochester,   N.    Y 3,392 

New  Boiler  House — Electric  riant,  Feeder  Cables  and  Electric 
Wiring 

Proposal  Proposal 

Contractor                               Address               No.    1  No.   2 

T.    Frederick    Jackson New   York              $10,28S  $5,183 

Murphv    Engineering    Co...      New   York                10,800  4,900 

Blackhall   &   Baldwin  Co...      New  York  10.675  

New    York    Construction   Co.      New   York                11,200  4,275 

L.ord    Electric    Co New   York                11,500  5,365 

Frost  &  Sheldon Albany,   N.   Y.         12.350  4,473 

Ruser  &  Muller  Co Saranac   Lake        13.250  

Peter  Keeler  Building  Co..      Albany,   N.    Y.         13.650  7,350 

Buffalo,  .V  Y. — The  Jacob  Dold  Packing  Co.  will  build  a 
two-story  steel  and  brick  addition  to  the  engine  room  at  its 
plant,  William  St.  and  the  New  York  Central  R.R.  Estimated 
cost.  $6000. 

Hornell.  Si.  Y. — The  Hornell  Electric  Co.  plans  improve- 
ments ami  additions  to  its  plant  at  an  estimated  cost  of 
$80,000.  The-  work  includes  the  construction  of  a  power 
house  50x60  ft.  as  an  addition  to  the  Hill  St.  Station,  the  in- 
stallation of  two  1000-hp.  turbo-generators,  which  have  al- 
ready been  purchased,  and  the  installation  of  an  electric 
crane  and  several  smaller  machines.  The  transmission  lines 
of  the  company  will  be  extended  to  North  Hornell.  L.  T. 
Mason   is  Secy,  and  Mgr. 

•+.luint-Mt<>»n,    Si.    Y The    Board    of    Water    and    Lighting 

Commissioners   has  awarded    the   contract    for   a    10O0-kw.    tur- 
bo-generator   for     the    municipal    electric-light     plant     to    the 

GENERAL     ELECTRIC    Co.,     s.'l tady.     N.     Y..     at    $19,587. 

Noted    Mar.    26. 

Princeton,  W.  J. — The  Public  Service  Electric  Co.,  will 
install  underground  conduit  lines  in  Nassau  St..  Prospect 
•  n. I  Washington  St.  Permission  lias  been  granted  by 
the  oil 

The  Public  Service  Co.  will  also  install  a  new  lighting  sys- 
tem along  Pennington   Road.     it.  if.  Tyack  is  the  local  Mgr. 

Hnhwiiy.  N.  J. — The  report  of  the  special  committee  ap- 
pointed    t,v     the    City     Council     to    investigate     the-     question     Ol 

establishing    a    municipal   electric-light    plant    states   that   the 

i-,,       plant      would     cost     about     $25,000,      While     the     elm 

Erlbutlni  Bten      Id    co  I     from    $25,000    to    $80,000    more. 


I   II  I   "  "I  I     '     '  

Richmond,   Vm.     It  I      I 

1  '     let      i     reli id    rote    now  •  ■! 
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Athens,  Ohio — The  Hocking  Power' Co.,  Nelsonville,  Ohio, 
lias  applied  for  a  25-year  franchise  in  Athens.  It  is  reported 
that  the  Hocking  Co.  also  contemplates  building  a  central 
power  station  in  Floodwood,  Athens  County.  T.  C.  Hulbert, 
Nelsonville,    is   Supt. 

Cincinnati,  Ohio — The  Union  Gas  &  Electric  Co.  is  con- 
sidering extending  its  service  to  the  suburbs  of  Delhi,  Sayler 
Park  and  Fernbank.  The  cost  of  such  extensions  would  be 
about  $10,000,  but  if  sufficient  patronage  is  guaranteed,  the 
work  will  be  done.  It  is  reported  that  the  Cincinnati, 
Lawrenceburg  &  Aurora  Electric  Street  R.R.  Co.  has  also 
offered    to    furnish   electricity   in   these   towns  at   city   rates. 

Cleveland,  Ohio — The  Cleveland  Electric  Illuminating  Co. 
has  taken  out  a  permit  for  the  construction  of  a  one-story 
brick  addition  to  the  engine  room  of  its  plant  at  712  East 
70th  St.  The  cost  will  be  about  $7000.  W.  H.  Hartman  is 
Pur.   Agt. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  2  2.  by  the  Commissioner  of  Purchases  and  Supplies, 
.'.13  City  Hall,  for  electric  light  poles  for  the  municipal  elec- 
tric-light plant.  A.  R.  Callow  is  Comr.  of  Purchases  and 
Supplies. 

(Official) — Bids  will   be   received   until   noon.  June   8.    by   the 
Board    of    Education,    Rockwell    and    East    Sixth    Sts.,    for      ■ 
modeling  the   boiler  plants  in  the   .Marion   and   Mound   Schools. 
Frank  G.  Hogan  is  Dir.  of  Schools. 

Xonvnlk,  Ohio — It  is  reported  that  an  election  will  soon 
be  held  to  vote  on  the  question  of  issuing  $120,000  in  bonds  for 
the   installation  of  a  municipal   lighting  system. 

Painesville,  Ohio — Plans  have  been  prepared  for  the  in- 
stallation of  an  ornamental  street-lighting  system,  estimated 
to   cost  about   $4000. 

Jefferaonville,  Iml. — The  city  is  considering  the  establish-1 
ment  of  a  municipal  electric-light  plant.  John  J.  Snyder  ia 
City    Clk. 

Ludlngton,  Mich. — The  Stearns  Lighting  &  Power  Co.  will 
extend  its  transmission  lines  to  New  Era  to  furnish  that  town 
with   light  and    power.      F.   W.   Hawley   is   Mgr. 

(Jreeley,  Iowa — (Official) — Bids  will  lie  received  until  1 
p.m..  May  28,  by  the  Town  Council  for  the  construction  of  a 
complete  electric-light  system.  The  Alamo  Engine  &  Supplj 
Co.,  Omaha,  Neb.,  is  Engr.-in-Charge.  J.  E.  Tracv  is  Mayor 
V.    E.    Dow    is    Clk.    of   Greeley. 

Kansas  City,  Mo. — It  is  reported  that  the  Dorn-Clonej 
Laundry  Co.  will  build  a  power  plant  to  cost  about  $10,000 
E.    Dorn    has    charge    of    the    plans. 

St.  Louis,  Mo. — Bids  will  be  received  until  noon.  May  26 
by  the  Board  of  Public  Improvements  for  the  construction  o 
a  generator  house,  installing  engines  and  generators,  motoi 
generator  sets,  switchboards,  etc.  E.  R.  Kinsev  is  Pres.  0 
the    Bd. 

loiiiiisvilli  .  Tex.  The  Texas  Light  £-  Power  Co.  will  begil 
work  at  once  on  a  power  plant  in  Gainesville,  costing  $511.1100 
to  furnish  power  for  local  consumption  and  for  interurbai 
lines  of  North  Texas.  The  company  already  has  one  plant,  ant 
the  second  one  will   be   located    in   another   section    of  the   city 

Phorr,  Tex. — The  Pharr  Ice,  Light  ,t  Power  Co.  has  heel 
organized  here  with  a  capital  of  $40,000,  and  will  establish  : 
light  and  power  plant  and  ice  factory.  S.  R.  Gawthrop  is  on1 
of  the  incorporators. 

•fSoiioru,  Tex. — J.  D.  Eaton  &  Son,  owners  of  the  Sopor 
water  works  plant,  have  awarded  the  contract  to  the  WEST 
RKOOK-BKOOME  ELECTRIC  Co..  San  Angelo.  Tex.,  for  th 
installation  of  an  electric-light  plant  to  cost  between  $500 
aad   $7500. 

Illiickt.x.t,  Idaho — The  Itinghatn  County  Power  Co.  ha 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50, 
000.  .1.  -M  Stevens,  J,  M.  Stevens,  J.  T.  Carrnth.  and  V 
It.  Jones,  lilackfoot.  and  10.  A.  Christenson  and  James  Christ 
enson,  Shelley,  are  directors  of  the  company.  The  compare 
plans  the  construction  and  operation  of  several  power  plant, 
on    Wolverine  Creek,  to  supply  the  surrounding  country. 

it. -i. Calif.-    The-     X.va. la-California     Power     Co.     plarl. 

th.'  construction    of  a    lO.iion   kw.    power   plant    co,    r.ishop  Crev 
at      Intake     No.      2.        C.     O.      Poole,      Los     Angeles,      is     Supt.     nil 

eh    Engr. 

Los   Vnicelcm  Calif.— This  city  has  voted   J6.500.ooo  In  bona 

[0     build       I      I'lH ll.V.l.lp     |lll\Vi'l'      I'lOlll     till-      I.OS       \llgeleS      A  t|  ll< 

duct  ami  to  construct  a  distributing  system;  $1,250,000  will  II 
devoted    to  equipping   the   plant,     see    Mews    Note   in    Issue  il 

May    I  I.    pa:;.'    I  102. 


on   Springs,  on(.     The   Southern   Ontario  Gas  Co.  plans 

[aj    new   mains  t"  London,  Strathroy  ami  Glencoe,  '"■»  miles, 

supply    tlie.se    cities   and    towns    with    natural    gas.       !•'.  B,    Ton 

■        Mr, 

\  mi. »it.   ii.   c.     Electroliers   will   be    placed   cm  Sej  moi 

i      rrom    Cordova    to    Robson    sts.    al    an    estimated  cost 

i  ■  \n i. ..  ii i . 1 1    lighting     bj  stem    to    cost  appiH 

i ,    |38,000  Is  also  planned    toi    •  leoi  i  lo   St, 

BRIDGES 


!  a    b      I 

i i      on.  i 

n.  .ii.,. m.. 
p.  in 


Ii...       I'd. Is     will     1 

i  of  Selectmen  fo 
bridge  across  the 
is.  coin,  ml.  Bid i 
if   He! 


I  veil     until     noon,     Mi 

Mi.    Mi  uctlon   ..I'  ii    id 

brook    al     Lincoln    SI. 
ill    he    received    unfll 

I i     fin      the     •  ..ii  Ml  i  ll 

f| i     Mi.      Mill     I  ...  i. "■     Hi  idre    mill     ltd     111 in  lies.       The    ■'» 

mat i    i      MS. 000       i:    Worthlngton    is    Engr.     N I    M 

i  i 


*  +  >.i i.    mhhh.     (Official)     'I'll--    Commissioner.!    ol    BH 

C i     have    nwi id    n onti  in  i    i re Idlng    •■( 

pari   "i    in.    Iloi  i  ■    Hi  idee    ■      the    Mei  i  I ■   Rlvei    bet  H  I 

ii      ell        i    Haverhill    nul    thi    to> I   Woi  i    Newbury   to  I 

i.  .ii    .    CAHHMAN    .V    HONH    CO.,    247     Ulnntli      Vvi       Boston, 

1   ,     :   :   ,  eel lei  I    VHI  II       P      '  'oil      I    '  Bl       I      '  'O.,      I  lost 

HO.IHIl      i  Hi  Lie"     W  .n  i         Bo   ton      |m   in 

Bo   i 160      Hoi i       Cabol 

lo   ton,    163.080       "  i     Ipi 


.,      Wlllla... 

tolllns    Corpi 


Jlav  21.  l'-'U 
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Springfield,  Mass. — The  Commissioners  of  Hampden  County 
■e  considering-  the  construction  of  a  new  bridge  across  the 
'estfield  River  at  Russell.  The  estimated  cost  is  from  $25,- 
i0  to  S2S.000. 

•  lxl.ri.lste.  Jla«H- (Official)—  Bids  will  be  received  until 
me    1    for    the    construction    of   a    reinforced    concrete    brioge 

Oxbridge:      L.    S.    Aldrich    is   Engr. 
Westfleld,    Mass. —  (Official) — Bids    will    be    received    until 

am.  May  2s,  by  the  Board  of  Selectmen  for  building  a 
•inforced  concrete'  arch  bridge.  The  approximate  quanti- 
es  are:  Excavation,  1000  cu.yd.,  filling,  975  cu.yrt..  concrete. 
•>-4  320  cu.yd.,  concrete,  1-2  »2 -5.  TOO  cu.yd.,  15  tons  steel 
•inforcement,  finishing  spandrel  walls,  3350  sq.ft.,  concrete 
liling  408  lin.ft..  son  so.vd.  surfacing  roadway.  John  L. 
yde  is  Town  Engr.      r.  X.  Hall  is  Chn.  Bd.  of  Selectmen. 

+  \lbanv,  X.  V. —  (Official) — The  State  Superintendent  of 
ublic  Works  has  awarded  the  contract  for  the  construction 
'  four  heavy  lift  bridges  and  the  superstructure  of  one 
uard  gate  on  the  Erie  Canal.  Barge  Canal  Contract  No.  10<i. 
.  the  W.  S.  COOPER  CO.,  Albion,  X.  Y..  at  $280,151-  List  of 
dders  noted   May    1  1. 

Harkenxack.  X.  J. — Bids  will  be  received  until  2  p.m..  May 
:,  by  the  Boards  of  Chosen  Freeholders  of  Bergen  and  Pas- 
lic  Counties,  for  the  construction  of  a  bridge  over  the  Pas- 
lic  River  between  Wallington  and  Passaic.  The  estimated 
>st  is  $S0.000.  Ralph  D.  Earle,  Court  House,  Hackensack,  is 
nsr.-in-Charge. 

Xew  Brunaniik,  V.  J. — Kids  will  be  received  until  June  1 
t  the  Board  of  Chosen  Freeholders  of  Middlesex  County  for 
■pairs  and  improvements  to  the  Amboy  Bridge  across  the 
aritan    River.      Alvin    B.   Fox.    Perth   Amboy,    is  County    Engr. 

Pine  Brook,  N.  .1. — The  Boards  of  Chosen  Freeholders  of 
.-sex  and  Morris  Counties  contemplate  the  construction  of 
new  bridge  over  the  Passaic  River  at  Pine  P,rook.  It  will 
e  of  reinforced  concrete  with  steel  girders,  three  spans.  The 
itimated  cost  is  $15,000.  Frederick  A.  Reimer.  Newark, 
ounty  Engr.  of  Essex  County,  will  prepare  the  plans.  Noted 
ay    14. 

+  Clarion.  Penn. —  (Official) — The  Commissioners  of  Clarion 
ountv  have  awarded  the  contract  for  the  construction  of  a 
15-ft.  pin  bridge  to  the  FARRIS  BRIDGE  CO.,  Pittsburgh, 
enn.,  at  $16,203.  Other  bidders  were:  Whitaker  &  Diehl, 
arristiurg.  S21.S7:.;  <;.  w.  Ensign,  Harrisburg,  $17,205:  Corry 
ridge  &  Supply  Co.,  Corrv,  Penn.,  $18,700:  T.  F.  Hungeville. 
m.-thport,  Penn..  $u:.sr,4.  Bids  were  received  May  12.  Reid 
yphert  is  Clk.  of  the  Comrs.     Xoted  Apr.   lfi. 

yin.ieh  Chunk,  Penn. — The  Carbon  County  Court  has 
ranted  permission  to  the  Board  of  County  Commissioners  for 
i.  construction  of  a  new  bridge  over  Aquashicola  Creek 
t  Lehigh  Gap.   to  cost  about   $10,000. 

+Monisvllle.  IVnn —  (Official)  —  The  Commissioners  of 
ucks  Countv,  Doylestown,  have  awarded  the  contract  for  the 
[instruction  of  a  bridge  over  Calhoun  St.  to  CARL  R.  CAMP, 
[ontrose.  Penn..  at  $10,400.  The  cost  is  to  be  borne  jointly 
v  the  Borough  of  Morrisville,  the  Interurban  Street  Ry. 
...   and    Bucks   County.      Noted    May    14. 

Philadelphia.  Penn. — Bids  will  be  received  until  2  p.m., 
lav  28,  bv  the  Department  of  Public  Works  for  the  con- 
triiction  of  a  bridge  over  Darby  Creek  at  S4th  St..  connecting 
hiladelphia  and  Delaware  Counties.  M.  L.  Cooke  is  Dir.  of 
ub.   Wks.      Noted   May    14. 

Lonaconlng,  Md. — The  city  has  voted  a  bond  issue  of  JS000 
a  the  construction  of  a  bridge  over  George's  Creek  at  Union 
t.  Thomas   C.   Smith   is    Mayor. 

•fltichmonil,  Vn.  -The  Administrative  Board  lias  awarded 
he  contract  for  the  construction  of  a  steel  girder  and  I-beam 
laduct  over  the  James  River  at  Ninth  St.  to  H.  L.  MATH- 
:\\'S.  Richmond,  at  $53,500.  The  award  is  made  upon  condi- 
ion  that  an  additional  appropriation  of  $7  12".  is  made.  Bids 
•ere    received    Ma  \     ."..      Noted    Apr.    30. 

+ Waynesboro,  Vn.-  (Official)-  Tin-  Stat.-  Highway  Com- 
lission  lias  awarded  the  contract  for  the  construction  of  a 
ridge  ovei  tin-  South  Kivci  at  Wa  \  nesboro,  and  one  over  the 
DUth    River    near    Stuart's    Draft    to    Hi,-    ROANOKE    BRIDGE 

I '..    Roi ke,    Va„    at    $2S2.".    and    $2590    respectively.     C.    L. 

ruit   is  County   Highway   Engr.     Noted   May  7. 

+(  hurled....  w.  Vn.. —  (Official) — The  Commissioners  of 
Eanawna  County  have  awarded  (be  contract  for  the  con- 
traction of  a  bridge  across  tin-  Poca  Rlvei  near  Mc.nk  Ford 
..  the  I  i\\  EGO   BRIDGE  CO.,  Owego,   N.   Y.     Noted   Maj    7. 

Horgantown,  \v.  v...  (Official)  The  County  Court  of 
tonongalla  County  has  plans  almost  completed  for  the  con- 
duction   of    a     reinforced-c-oncieti     arch    bridge    at     Morgan- 

■  i    which    Lids   will    be    received    in    ah. mt    three    w< 
•li.-   Monongahela    Vallev    Rnglnei  !08    High   si.    Mor- 

is   Engr.-ln-i  I  I  I  '.unity 

+Newnan,   <;...     (Official)     The    C oi     Coweta 

have    awarded    the    contract     for    furnishing    Bteel    foi 

hi    erection   ol      ' Idges  to   the   R.    I  >.  < ''  ILE   MFG. 

•''.    Newnan.     Noted    \pi 

^Oglethorpe,    <....     The     Commit! ei 

•■■  a  rded    tl out  i-n  orceel    conci  eti     bridge 

r  Cn  .-I.    al    Mont,  mini  i   In  J     II     SCRUGGS,    Blrm- 
Ua.      Noted    Ma.     1 2    and    Apr.    23. 

-.ii.iiii.    Kin      (l  iffli  lal  i     Bee      Iti  m      undei      Bl  reel 


kaonvllle,   Pin.     Bids    will    I 

!    of   Commissioners    of    Duval    I 

ini  Ion  of  tin  ee  concreti     l.i    Iges  on   t  h 
IT    Willow     Branch.    Swe 
..w  m    i     Clk.  of  C 


.1    until   June 

■ 

i    »  .i.i    and    Butcher    Pen   Creeks 
li    •  :     Perrlna    Em 


Lake  Charles,  La. — (Official) — Bids  will  be  received  until 
10  a.m.,  June  2,  by  the  Police  Jury  of  Calcasieu  Parish  for 
the  construction  of  two  swing  bridges  over  the  Intercoastal 
Canal.     E.  C.  House  is  Clk.  of  Police  Jury. 

+Xashvlfle,  Tenn. —  i  Official) — The  following  bids  were  re- 
ceived Mav  '12  for  the  construction  of  the  Cleveland  St.  Via- 
duct: Luten  Bridge  Co.,  $38,755;  H.  H.  Snyder,  $40,166:  George 
M.  Eady.  $46,216:  C.  B.  Wilson  Co.,  $34,487:  FOY-PROCTOR 
i  •(  i.  -::_', .".n^  (awarded  contract):  Meacham  Construction  Co.. 
-::;.-  "1,  c.  \Y.  R.-quath  Co..  $34,790;  Stone-Graham  Co.,  $40,769; 
Koehler  Bros.,  $37,967.  The  above  figures  do  not  include  pav- 
ing the  viaduct  and  approaches,  for  which  the  successful  con- 
tractors bid  $3115.  making  the  total  cost  of  the  viaduct  $35,- 
617.      Xoted   Apr.   30. 

Tonnsend,  Tenn. — Bids  will  be  received  until  June  S  by 
the  Blount  County  Bridge  Commissioners.  J.  L.  Clark,  Chn., 
Maryville.  Tenn.,  for  the  construction  of  a  reinforced  con- 
crete arch  over  the  Little  River  near  Townsend.  It  will 
have   three   55-ft.    spans  and  a   12-ft.   clear   roadway. 

Burlington,  Ky. — Bids  will  be  received  until  June  1  by  the 
Fiscal  Court  of  Boone  County  for  the  construction  of  county 
bridges.      C.    E.    Goodridge   is   Engr. 

Akron,  Ohio — (Official) — Bids  will  be  received  until  11  a.m.. 
May  27.  by  the  Board  of  Commissioners  of  Summit  County  for 
the  following  bridge  work:  Substructure  and  superstructure 
of  the  Brittain  Bridge  over  the  Little  Cuyahoga  River  on  the 
Massillon  Road,  south  of  Brittain:  construction  of  south  abut- 
ment of  the  Carter  Bridge  and  filling  of  the  north  approach 
of  the  same,  west  of  Everett:  driving  of  piling  at  Cartel- 
Bridge,  Chamberlin  and  Carter  Farms,  west  of  Everett.  C.  L. 
Bower  is  Clk.   of  County  Comrs. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  12.  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  culvert  at  the  truss  bridge 
on  the  Paddison  Road.  Anderson  Township,  Specification  No. 
645.     Fred  E.  Wesselman  is  Pies,  of  Comrs. 

The  Boards  of  Commissioners  of  Hamilton  and  Clermont 
Counties,  have  reached  an  agreement  on  the  Miamiville  and 
Remington  bridges,  and  it  is  estimated  that  thev  will  cost 
$82,792  and  $43,379  respectively.  About  a  year  will  be  re- 
quired for  the   construction  of  both  bridges. 

+CoUlnavllIe,  Ohio — The  Emergency  Commission  of  Butler 
County  has  awarded  the  contract  for  the  construction  of  a 
concrete  bridge  over  Seven  Mile  Creek.  Milford  Township,  to 
JOHN  CONRAD,  Hamilton.  Ohio,  at  $13,600  for  a  bridge  with- 
out  embankment.      List    of   bidders   noted    May    7. 

-*•('.. Iiin.l.us,  Ohio — (Official) — See  item  under  streets  and 
Roads. 

Wet*  Philadelphia,  Ohio — i Official)  —  Bids  will  be  received 
until  1  p.m..  May  25,  by  the  Commissioners  of  Tuscarawas 
County,  for  the  sale  of  $45,000  in  bonds  issu.-d  for  the  pur- 
pose of  repairing  and  building  bridges  destroyed  by  the  Roods 
of   March,    1913.      R.   H.    Nussdorf.r    is    County    Audr. 

•H'iqua.  Ohio — (Official) — The  Board  of  Commissioners  of 
Miami  County,  Troy,  Ohio,  has  awarded  the  contract  for  the 
erection  of  the  Lorimer  Bridge  in  Piqua  to  the  HACKEDORN 
CONTRACTING  CO..  Indianapolis,  I  ml.,  at  $94,704.  The  struc- 
ture will  be  of  reinforced  concrete,  consisting  of  two  90-, 
two  100-  end  one  110-ft.  spans  with  B  54-ft.  roadway.  Other 
bidders  were:  Wvnkoop  jt  McCormley,  $97,000;  Hanneman 
Bros.,  $99,900:  Lander  A:  Evans.  $'.19,999:  Duqu.-sne  Contracting 
Co.,  $96,950:  Walter  S.  Xew  hall  Co.,  $99,700.  Bids  were  re- 
el Ived  May  15.     Noted  Apr.  23. 

Sidney,  Ohio — Bids  will  be  received  until  May  23  by  the 
Board  of  Commissioners  of  Shelby  County  for  the  construc- 
tion of  a  concrete  arch  bridge  over  Loramie  Creek.  It  will 
be  a  i'.n-ft.  span  with  an  18-ft.  roadway.  George  P.  Stanley  is 
County    Audr. 

+  I  illlii,  Ohio — (Official) — The  Board  of  Commissioners  of 
Seneca  County  has  awarded  the  contract  for  the  cone 
tion  of  the  Umstead  Bridge  No.  133  to  the  ELKHART 
BRIDGE  &  [RON  CO.,  Elkhart,  Ind.,  at  $7795:  the  contrai 
the  Fort  Seneca  Bridge  No,  107  was  awarded  to  the  TOLEDO 
BRIDGE  &  CRANE  CO.,  Toledo.  Ohio,  at  $8032.  Note 
Apr.     16. 

l'oungatoivn,  ohl<>  (Official)  We  are  advised  that  m> 
definite    plans    have    i n    adopted    yet    for   a    bridge   at    Wcsi 

\\e.    to    -pan    the    Mahoning    River    and    to    eliminate    the    grade 

crossings  at    this   point,      if  built,   this   bridge  will  cost   aboul 

F.    M.    I.illie    is    City    Engr.      .Voted    May    14. 

+  n ■  a  ill.-.    Ind.— The    Commissioners    of    Warrick    County 

have  awarded  the  contract  for  the  construction  of  11  bridges 
In  the  count]  to  th<  VINCENNES  BRIDGE  CO.,  Vincennes, 
Ind  .  at   $13,462 

Indianapolis,  Ind.-  The  Board  of  Public  Works  has  re- 
quested  the  Cltj    Controller  to  recommend   Uo-   passage   of  an 

ordinance  for  the  appropriation  of  $12. for  the  construction 

..i   a   bridge  over  Pleasant   Bun  al   Minnesota  St.     B.  .1.  T.  Jeup 
Engr. 


South   Bend,  Ind.      Bids 

i ...    bj    thi    l  lomi 

.tion    ..i     i    rein 


■ 


ii.  iro    Bids 

Hit..-. in,-.    |.-i...     Tl...    Board    ..f    Commissioners    i 

i   '  '..Miii  •.    has   n  wa  i  .I.. i    1 1 nti  ct  to   approval 

i  he    Wai     Departn     ntl  >uil  the    count] 

Creel      to    MOHTM  IN,    McDi  INALD   Sc   CO.. 

rliie.     N..ie. i    i'. 


until   1 1   a.m.,  June 
r  si     Joseph   County,   for   the  con- 
i  i  oss  the  st 
;  al   North   Mil  htgan  si       n   w  ill  Kai  i    three 

and    be    276   ft.    Ion-       Charles    «      Cole,    Clt>     Engr      of    Mlsha- 
waka,    Ind..    prepared    the    plans    and    will   supervise   the 
i  larence   Sedgwick    is   Count]    audr, 
-.    1918,   and    Mai     5,    1914 
-f i.misiim.    Mich.     The    stale     Hlghwaj      Department     has 
awarded  the  following  contracts  for  '  tructlon   from 

-  hiawassee      l:,\     r. 
Shiawassee    Countv,    to    the    ILLINOIS    BRIDGE    CO.,    Ch 
III       ,t    5 >. ■•  it     bridge   ovei     Red    Cedni    River,    lug! 
to    M.     E     FITZPATRIC,     I 

mty,    to    WILLI  \  M    J.    UK  VOMER    c  i 
City,  V  steel   to    AMERICAN   bi:1!»;i: 

ovei     Ho     Tlttnbawassee     River,     Midland 
lOLAN    a     SON     I 

County,  to  11  LINOIS   BRIDGE 
Noted   Mar     It  and    'pi 

+  1..    I,  e-e.. .         Ill  I    be         fOllOWlng         bldl         Wele         |e- 

1 1    tor   i  hi    >  onai  i  ui  tl I    n 
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clUridge,  111.,  «  County  Supyf&shwj 

+De»  Moines.  Iowa— The  City  .^™i"~entn  St.  bridge  and 
contSEt  for  the  construction  of  tl  .  s.  y.^J nC0..  at  *13».»;".. 
viaduct   to  the   G.   W.  KOSS  CONST. «££.  ent   Co.,   $154,900, 

Other  bidders  were:  J.  W.  Turner       g  Construction    Co., 

James     Horrabin         &Co.,     Jlbfc.i       •      -  c     Relnking    Con- 

'">>    MM?^00       Noted   Del    11     1913. 
struct.on   Co.,   $1  59,000.      J ^?"u        Bjds    wll,    be    received    untlx 
Kstherville,    Iowa—  (Official)— Bias    "'^        ty   for  the  con- 

iS^nTt^o^-K^ache^   ^arKVot  is  County 
AUa+H„.an,    lowa-The    Board    of    Bupe-ljlor. ^-awarded 

the  bridges  will  be  located   in   < elite i    lu wri.      i  ■  .      Shelby 

fe^l^ll  52?tf&.  ^e^reW  other  bidders 
"  ;h:„,r:ek;    Kan.-(Official)-Bids     will     be     r -ecelved i     until 
noon*jSnee2,   by  the   Commission er .o     ^tan-on  Coui    y 
the     construction    of    two    seven  Pjnei  and   &n   approach 

bridges,    each   with,   a   main   K«»'^    SPe   advertisement 
ufnd^fCon  rrctshTodBeFL°et.fU^l  Kiddle   is  County  -Bngr. 

+W,me.  N>b.-(Official)-The  Commissioners  ofti^y,>ne 
County   hive  awarded   the  contract  tor  the  ^|  ,  t      th 

§3SSSSS&>0fBiS!S&  ^f^aharW.  Bids  were  received 
May  8.     Noted  Apr.  30. 

Stanley.  N,  D,-BidS  will  be ;  received  until  2  ^-^^l 
^^f<^SSSS?Ti?hrf.t^nS^S^  'and  the  necessary 
grading.     W.  C.  Gibb  is  Audr. 

'  *Sberi..an,  ,Vy„-COmcial)-Bidf  J^  "SK&fS 
10  a.m..  June  13,   by  the  City  council  io  Goose    Creek    at 

^oraednw^lheCr1aan?teCbRd&Woo°dei?s  city   Eng,     M.   W.   Foy 

'"  Fron^er*.  Mont.-The .Commissioners  of  ^^bo^  Count|- 
&£  ^^e'r'^lPr^^.^Tne^i^ed  cost  is  $11,000.  C. 
A    Gil,.- on?  Red   Lodge,   is  County  Surv. 

VrK.-TUds    will    be    received    until    Jnne ,    S by 'the 

Bridge  Commissioners  ...   Lincoli >  Cou   *>•,-.   <ou  -g&tholi .„,.-w 

the  eo  ?i   a  f    ,       ''      „   t'^ w  miles  east   of  Tyro. 

-V.,,..    ,,,,„,.   comrs.        fH       ,. 

*Wa Tex^(Offlcial)-See  item  under  st, ts  and  R is. 

r.  ".^Official)-  Bids  will  be  received jmtUfl&m, 

'     '  "''     'V      r  o     t-     Oroflno     daho,   for  the  con- 

piers    -toss   the  -  1;     •  - 

,,'.,i    ,,,st    of    the    bridg, 

L6.000.     Noted    May   7. 

i ■..»-■  «l?r« 



•!■,,.     bo    -I    -I    Count  •     Supervisors 

+  '■"■«     ^■^■|---    •,       ,    ;.,;,,,,..   two  tru       brio  ! 

V.ye.in 
.,,,,;,,.-  1REEN  B- 

FOELt,  CO.,   al    17460. 

<-,.m  of    Sho   la 

Coui  •  hit]  illf..    at 

I      

W 

... 

« "•'■   "    '  ruction  oi    tho  i  uh 


\V  »TER   SUPPLY— IRRIGATION 
♦Boston,  Mass.-The   contract   for    1800   concrete   gaU^ana 

hydrant    boxes    was    awarded    b>     the    Sum '>  j>es  M    Calla. 

JOHN   E.    LENON,   at    $3  1  7.  ' U ><■     bids    we  p      Beattey, 

han     $3.48;    Charles    J.    Jacobs    &    to,    »"». 

$3.82;   Simpson   Bros.   Corporation. -  ^tment  works, 

+Bids  were   received   by   the   De  pa.  tm ™{°  an(,    Hyao 

May    11.    for    laying    « tei     mains    in    <  U  „      tyer    Districts 

Park    Districts    and     (b)Bi.„l  ton    .ni^  n,ed  contract), 

as  follows:     JOHN'.   'A^'  '•  ,'a.  Vj  \,\  «7     H.)    *tn,fi.;7;   Mart.no 

Ul)^1Vt76n;  ')nWFH  Cwi  &  Co.,  «a)  $11,707;  John 
De   Matteo,    (a)    $  11,6: »i.   *  ■    "•■    <|  j    h       H     Roderick,    (b) 

Ti2S0U-'ROGBRV?C3U0S5H'lNG  (b)  $10  626  (awarded  contract,. 
gj?"i^ty  Cb)  Y0^al)-BtdsMwm  be  received  by  the 
J   "«yde   is   City    Eng,      Noted   A         ,  anfl 

staUi,;gV'ade"r00?005--7aTlh  a^iiary  pump  »»/««.-»-«« 
a^Se!no°?t.%ElJiiRaBN<^BeBRir^ 

system.  prepared  for   the  in- 

I.aekawanna,  N.   \.— llans,   aie      -''*-    '       '        S2:,0,000.   Max- 
stallation   of  a  water  system.      Estimated   cost, 
well    Briggs    is    Comr.    Pub.    Wks. 

Pittsforn,   N.   Y.-Plans   are   being   prepared    ^rHth^    *'„. 
trprtc-e      German     Insurance     Bldg.,     Ko  en  e^ le  i,     io, 

ructi'onof    a    storage    reservoir.      Noted    Apr.    2. 
struction  a  e    rofflciall— Bids   were   received,   May   15, 

Sea   Hree/.e,  N.  I— (Otticiai)  ,.  ,{'1    construction   of  a   water 
by  the  Water  Commissioners  foi    the   .     n       »     '    1 1  & 

system  as  follows:   F    A.  Brotch ^  Jr .  Kocl i.  .       _, .    .    .,.  fi?4  .        u. 
B""5^  °^^!r3^0^JsteJr.    ^aVeV:    Watson"   Engineering   Co 


'k;m-    F    J    La  Valley,  lock  ion,   »-„,„.,,    ■■-- 

go^er1  ?k^,  YSen$ec3a20kfs°°rt22%33    '  George     H.     Buckland.        , 

RoPchester,  $22,297;  C.  R.  ,VeY,f VnLineering  &  Construction 
grist,  Utica.  $22,040;  Northern  Eng.nee.  ing^  Rochester, 
Co.,  Saranac  .Lake,  T|2-;0--t.n^°°tKeSr  $22  000;  Empire  Con- 
$22  000;  Harwick  &  Doyle,  ^^"jj  ?y.  $21,629;  Fischette 
struction    &    Equipment   Co.    Newark    N.    1  koc,'este       $21>500; 

^°SG.   ffi''cS¥JwarJk°hN.  X?V20,S12.     Noted  May  7 

Seheneetady.  ».  Y.-Plans  have   been   prepared   by q  the  City 
Fneineer    for    the    construction    of    a    storage    reseivu 
Eng+Ttlcra,  N.  V.-(Officlan-The ^Con-gHdafd ^^ 
aoVtfedcaonXucatfont0ofPa^eNrE^o?ksS°building.     Noted  May  , 

"   Flen,inKton,    N.    J—The    Flemington    Water    Co.    plans    to 

HFrfT    Tr^rjrFre-eho^rs    is   considering 

Newark,    N.    J.— The    Moa    <     '_»  ,       svstem    at    Overbrook 

^pi?araTrcno\tOofl!5"0a0t:ertwoPSeyw   high-pressure  pumps 

+Clearneld,   Pe™T<Ofliclal)-Bids   were    received    for  ^h. 

construction    of .  a    spillway    and    core^   w  alls    tor       Bradfordl 

gono-ry     r.-servoir     from     Al       -M       ''    •'   .V  .. ',.,  ,-idg.-,  i trove   City, 

kij«     ilia's 

|»;»*Si  c^V ■u,."v..;1;n,v^,,,,v,::.'.n,.->.  $12,894.   n 

Al"''  .  r.  1      The    R,vml    of    Water    Commission^ 

De=r^^San™erC.rSs^ 

PORTER*    BOYD.  Charlotte ,N   C    (       ^^    ( 

!"""""< ■  ■»■„"•"•:,":,•;■,"■;: ,:;  V   kaUm 

llo«  1  Iniproi  lint     the     «  ■",.,,,'    ,,„,i    vnlv.-s,    CUM   M 

1,  ,1     i-  a    .'. . .  -'■      on ''"!i  ','V  .,,.  1,      1  ip.    c    1 

'"',:,::,„;: ,.,.  •,•,.,     r^.hToi' 

i;;.:,;.;"/:,:;,  ■■  ■'.-■.■  -< • 

It.  Engi  1  1,, 

■« Ky.     W     Q.    Hui  ter     md    n«»»^«     ,    „,,,.,    9 

,    ||  .,,  .,  otoo    Tan. 
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E  X  G  I  "N*  E  E  R  I  N  G     X  E  W  S 


Cambridge,  Ohio — The   State    Board   of   Health   has   ordered 
he   city    to  construct    a    new    water-works   system    before  Jan. 
B.,    1915.      K.    M.   Cosgrove    is   City    Engr. 

♦  Cincinnati,  Ohio — The  Board  of  Public  Service  has  award- 
Mi  a  contract,  to  the  KENNED"?  VALVE  MFG.  CO.,  Chicago, 
11.,  at  $",152,  "for  c.i.  pipe  and  valves. 

Bids  will  be  received  by  the  Board  of  Public  Service  until 
day  25  for  laying  high-pressure  water  mains  in  Vine  and 
31m  Sts.      Philip  Fosdick  is  Dir.    Pub.  Ser. 

I  Defiance,  Ohio — The  City  Council  is  considering  plans  for 
'dther  purchasing  and  improving  the  present  water  system 
jr  the   construction   of  a  new   plant. 

Lorain,  Ohio — An  expenditure  of  $40,000  has  been  recom- 
nended  by  D.  D.  Lewis,  Dir.  Pub.  Ser.,  for  the  improvement 
nf    the    municipal     pumping    plant. 

Kalamazoo,  Mich. — Bids  are  being  received  by  Clarence 
_,.  Miller,  City  Ok.,  for  supplving  meters  for  the  water  de- 
lartment. 

Midland,  Mich. — All  bids  received  by  the  city,  Apr.  24,  for 
he  installation  of  a  municipal  water  system  have  been  re- 
David  M.  Bye  is  City  Clk.  Smith  &  Boulay  Co.,  The 
fasby,  Toledo,  Ohio,  is  Engr.  Noted  Apr.  9. 
I  Bushnell.  III. — The  installation  of  a  water  system  is  under 
Bhsidei  a  tion. 

+  Moline,   111. —  (Official) — Bids  were   received   by   the    Board 

)f   Local    Improvements,   May   12,    for   the    improvement    of   the 

rater    system    in    the    East    End    Water    Main    District,    as    fol- 

ows:      Public   Service    Construction   Co.,   Omaha,   Neb.,  $94,914: 

gan  &  Masters,  Shenandoah,  Iowa,  $100,424;  E.  R.  Hard- 

o.,    Racine,    Wis.,    $102,237:    Gray-Robinson    Construction 

1  initowoc,  Wis.,   $100,246;   Moline"  Heating  &  Construction 

.:o..    Moline.    111.,    *98,397;    T.    C.    BROOKS    &    SONS,    Jackson, 

Mich..     $92,631      fawarded     contract):     Dearborn     Construction 

Co..   Waterloo,   Iowa,   $94,SS2.      Noted    May    7. 

Perry,  loiva — Bids  will  be  received  by  Adrian  Cross,  City 
3k.,  until  8  p.m.,  May  25,  for  the  construction  of  a  500,000- 
;al    reservoir  at    the    water    plant. 

+  Valley  City,  Iowa — (Official)  —  Bids  were  received  by  the 
■ity.  May  11,  for  the  installation  of  a  water  system,  accord- 
ing to  plans  prepared  bv  the  Iowa  Engineering  Co.,  Clinton, 
owa,  as  follows:  DES  MOINES  BRIDGE  &  IRON  CO.,  Des 
Koines,  Iowa.  $32,454  (awarded  contract);  Katz  Construction 
3b.,  Omaha,  Neb.,  $33,333;  T.  C.  Brooks  &  Sons,  Jackson.  Mich., 
IS3.600;  W.  I).  Lovell.  Minneapolis.  Minn.,  $33,635:  Alama  En- 
:in-  &  Supply  Co.,  Omaha,  Neb.,  $34,090:  Bash  &  Gray,  Jopiin, 
ifo.,  $34,100;  Rock  Island  Bridge  &  Iron  Works,  Rock  Island, 
11.,  $34,115;  Intermountain  Bridge  &  Construction  Co., 
irecumseh.  Neb.,  $34,176:  .1.  W.  Turner  Improvement  Co., 
)es  Moines,  Iowa,  $34,200;  C.  W.  Rowland  Co.,  Des  Moines, 
owa._  $35,316;   Moffatt    Co.,   Des   Moines,    Iowa,    $35,600.      Noted 

Alexandria,  Minn. —  (Official) — Bids  will  be  received  by  J. 
:.  Sun. 11. lad.  City  Clk.,  until  7:30  p.m.,  June  1,  for  the  im- 
nrovement  and  extension  of  the  water  system.  J.  F.  Bruar. 
.f    the    Oscar    Claussen    Engineering    Co.,    St.    Paul,    Minn.,    is 

Deer  River,  Minn. — Bids  \\ill  be  received  by  the  Village 
'onncil  until  June  5  for  laying  water  mains.  R.  F.  Beall 
s  Village   Clk. 

Litchfield,  Minn. — Bids  will  be  received  by  the  Village 
"ounoil    until    May    25    for    the    construction    of    a    steel    water 

UriMhiiigtnii,    Kan. —  (Official)— Bids    will     be     received     by 
Clerk    until    2   p.m.,  June    1,   for   the  construction    of  a 
I  •  i ■-filtration     plant.       Worley     &     Black,     Reliance     Bldg., 
vansas   City,    Mo.,   are    Engrs. 

+  limning.    Neb. —  (Official) — The    contract    for    the    Installa- 

i   water  system   lias  been  awarded  to  the   DES  MOINES 

•BUDGE    &     [RON    CO.,     Des     Moines,     Iowa,    al     $10,949.       Bids 

ceived  by  <;    G.   Bruckert,  Village  Clk.,  .May   12.     Noted 

Halt.. ii,    Vch. — Bonds    for    $S000    for    the    installation     of    a 
i    were    voted    al    a    recent    election.      Fairbanks- 
Co.,   i. ma  ha,    Neb.,   are    Engrs. 

Palmyra,    Veb.       VI    a    recenl    election,    1 Is    for    $10,000    for 

Ion  ■.  st. -in     were     vol  ed        w       E 

■i   is   Village  I'll,    and   C     i:    Martz,   Lincoln,  Neb.,   Engr. 

MadlHon.    s.    D.      (Official)       \n    bids    r ,-etl,    Maj     11.    by 

DC  Cltj    Commissioners  (or  drilling  a   well    for  the   water  svs- 
been    r.   Iccted.      C     A     Trimmer   is  City    Engr.      Noted 

I'ehlt-n,    v    l>       i:.,t    i  .,  •■    been    voted    for    the 

■tails  Hon    of   a    gravity    h 

Fort    lli-iitim,    Mont.      See    item    under    Sow. 

\itii  i, .null.  ii\.  ecelved  bj    the  city  for 

■•I.    water    pipe    to    be    used    In    extending    the    water    Bystem. 

I    M.    Ifui-gass    is    Supt.    Waterworks    and    Sewer    D 

\r..n-.ii»    I'i.sn,    T,.».      (Official)      The    bid    n  iblan 

i  [ay   5   for  c.-i.    pipe, 

pumiiM,    etc  tc-ni, 

.  .■..mnicncl.il    fin  •    1     \|M.    ic;. 

Bron-iiMvllle,  Tex.      The 

i.    in    the    lev.  er  ;  II.  v. 

Istlmat. 

DrnlNon,    Trx.      The    clt\     c-     :i.l.-iiog    an    expenditure    ..f 

t  water  filtration   pla  nl   al    the 


Mull. -ii.  Tex,      Pram  c      Leli  pumping 

loll,  ii    I of    land    in    Mills   Counl  )  . 

t Komedale,  Idaho     The  tructlon  of  n 

I  lomedn  le   hn      bi  on   a  w  n  i  ded    to    E.   \i     KIM  K  - 

I    |.    I 

f •  niicicci.    Idaho      ill i 

aw  aided    t..    the    V(  'c;|.KI;    ].|.t    \|  |;|N,  ; 

[BATING    CI  ».,    Bali al 

vnlt  Lake,  i  n>.  I  (ah     The  city   is  making  prellmlne 

i   st.   South   ■uppl)    line,     Estimated   coat,   111 

|.     26. 


Overton.  \ev.-The  Muddy  Valley  Irrigation  Co.  will  in- 
stall an  irrigation  system  in  the  valley.  Bonds  for  ? B i >. c ic i Q 
have   been    voted   for   the   purpose. 

AnacortcM,  Wash. — S.  R.  Elder,  Engr.  Chamber  of  Com- 
merce, has  reported  that  the  project  to  bring  water  from  the 
south  fork  of  the  Noocksack  River  across  the  divide  to  sup- 
ply the  towns  in  the  Skagit  Valley,  is  feasible.  Plans  for 
financing  the  project  are  now  being  worked  out  by  the 
Chamber   of   Commerce. 

+  Chehalis,  Wash. — According  to  press  reports,  the  con- 
tract for  the  construction  of  a  750,000-gal.  reservoir,  tunnel 
and  waste  pipe  line  for  the  local  water  system  has  been 
awarded    to    W.    H.    MITCHELL,    Seattle,    at   $1*6,000. 

Monroe,  Wash. — Bids  will  he  received  bv  the  Board  of  Wa- 
ter Commissioners  until  May  27  for  a  compound  steam-driven 
duplex  pump  for  the  water  system.  M.  T.  Cettings  is  Supt.  of 
Water    Wks. 

-n  cit1*""1!1""1'   **Vasn- — Tne   contract  for   the  construction   of  a 

cO.oon-gal.  water  tank  for  the  municipal  water  system  and 
for  c.-i.  pipe,  has  been  awarded  to  the  HUGHES  CO.,  Spo- 
kane.    Noted  Feb.   19. 

Conors,  Ore. — Bonds  for  $13,000  have  been  voted  for  the 
improvement    and    extension    of    the    water    system. 

Milwaukee,  Ore. — Surveys  are  being  made  by  the  City  En- 
<?'n,?eJ*,  for  the  installation  of  a  pipe  line  to  connect  with  the 
vstem   of  Portland.      Estimated   cost,   $20,000. 


Bull    Run    wate 


Prineville.  Ore. — A  water  system  will  be  installed  at 
I rincvi.le.  by  Henry  Cram,  who  owns  a  water  supply  in  the 
vicinity. 

Lehec,  Calif.— The  General  Pipe  Line  Co.,  Higgins  Bldg. 
Los  Angeles,  plans  to  lay  an  S-in.  water  pipe  line  from  Lebec 
to    Grapevine    Station. 

Madera,  Calif. — The  city  is  considering  plans  for  the  ex- 
tension   and    improvement    of    its    water   system. 

+  SanBer,  Calif — The  contract  for  the  installation  of  a  wa- 
ter system  has  been  awarded  to  HALL  &  HUNT,  Fresno, 
Calif.,  at  $24,635.     Noted  Apr.  16. 

Santa.  Ana.  Calif. — The  California   Domestic   Water  Co.    has 

secured    a   franchise   to   lay   pipe   lines   on   the  county   roads    at 
La  Habra. 

Santa    Cruz,    Calif. — The    City    Council    is    considering     the 

expenditure  of  SI. Mi. for  additions   to   the  city  water  system. 

W.    J.    Thompson    is   City    Engr. 

Toronto.  Ont. — The  date  for  receiving  bids  for  one  or 
more  24.000,000-gal.  centrifugal  pumps  and  engines,  has  been 
extended  to  June  16.  H.  C.  Hocken  is  Mavor  and  Chn.  Bd.  of 
Control.      Noted    Apr.    30. 

WallacehurK.  Out.— Bids  will  he  received  bv  the  Town 
Council  until  May  26  for  laying  water  mains,  constructing  a 
pumping  station,  etc.     H.  E.   Johnson   is  Town  Clk. 

Itigina.  Sask. — Li.ls  will  be  received  by  the  City  Commis- 
sioners until  May  25  for  laving  water  mains.  L.  A*.  Thornton 
is    Water   Comr.      Noted    Apr.    30. 

Calgary.  Uta. — Bids  will  be  received  by  the  City  Com- 
missioners until  June  1  for  steel  pipe  for  the  water  system. 
J.    M.    Miller    is   City    Clk. 

I  almond*.  ||.  C. — Bids  will  be  received  until  noon.  June  1 
by  A.  G.  Moore.  .Municipal  Clk.  for  111  miles  of  lap-welded 
steel    water     pipe. 

North    Vancouver,  B.   i.  i  Council   has  decid 
Btrucl    a    -gal.    water    ta  [osquito    Creek. 

si:  v.  ERS 

Boston,  Mass.-  r.i.is  will  be  received  by  the  Superin- 
tend,on    of  Supplies,   until    May    22.   for   ft shing   about    335,- 

sewer    brlcl  f    269,000    paying   bricks. 

Onini-j.  Ma».  n  is  reported  thai  the  City  will  make 
sev/er  extensions,  estimated  to  .-..st   - 

South  liiccii.-,.  Mass.  Ellsw.Mth  .<  Howes,  Holyoke  are 
preparing   plans   foi  the   sewer  system.      Plans  will 

i  ■-    for  bids  about  June  1. 

•  sonti.ingioa    Conn.     Lids   will    l.e   received   by   the   Sewer 

Commissi. .  n.i  s.  'i  own  Hall,  until  8  p.m.,  June  8  f..r  construct 
ing  sanitary  sewers  and  sewage  ,  lis,,  ..sal  works.  11  11 
Merrell  is   Borough  Clk. 

•  <■'•■..  <..<.-.  i.  i..  \.  \.  Bids  will  be  received  by  the 
Sewer  (  omi  Glen  Cove,  until  8  p.m  .  June  l  for 
constructing  about    15  miles  of  6-   to   l.'.-in.  vitrified  pipe  sew- 

ncluding    branches,    manholes,    Hush    tanks,   etc..   al 
disposal    works,     iii.  lu. hug     two    settling     tanks',    chlorinating 

Puller.   150    Nassau  St 
&6W    York      v  Consulting    Kng: 

is  on.-  ..1    the  Colors. 

,,"*■:"   Vor1F<   J    '•  Bids 

will    be    i...  iye.l    bj     the    Presldenl    o 

1   "",""","    "",,•".'  -in   virioS 

streets.       Mam 

^Newark.    \.    J.      ...  B.  lal)      Bids    will    be  the 

Valle>     S.  »,,.,:■,      Commissi, s     until    2    pm      June 

Hon    9    of   the  Main  In 
«rnrk     and     I  u',i  i,        M 

end   John   S.   Gibson    Clk     of   n„,   ,'  „   , 
Bids    will  ..,    i.i     the    P 

t  ommlssloni  is   until  ...    ,,;.   ,-,,,-   ti 

Sewer,  In   Pater- 

wm.„. .r  .  i«y.   \.  ...     ,  Homing  i.i.is  w<  ..■  received  bv 


Urn   CI  on    Ma 


N.   .1  .   $66,800.- 
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Peeley  Co..  Camden,  $61,205;  E.  F.  Fonder,  Philadelphia,  Penn., 
$66,625;  L.  H.  Henrv,  for  sewage  disposal  plant  only,  $23,5S3. 
\V.    I.    Risley,    Bartlett   Bldg.,    Atlantic    City    is    Engr, 

tHambnig,  Penn. — The  contract  for  constructing  a  sewer 
system  at  the  State  Tuberculosis  sanitarium  has  been 
awarded  to  FRANKLIN  J.  BOAS,  Philadelphia,  at  $19,086. 
Noted  July  31,  1913. 

+  West  Chester,  Penn. — (Official) — The  contract  for  sewer 
construction,  for  which  bids  were  opened  Apr.  6,  has  been 
awarded  to  the  CANTRELL  CONSTRUCTION  CO.,  Real  Estate 
Trust  Bldg.,  Philadelphia,  Penn.,  at  $12,743.  W.  S.  Under- 
wood is  Treas.  of  the  Borough.     Noted  Mar.  26  and  Apr.  16. 

-r  Haiti  more.  Mil. — (Official) — The  contract  for  constructing 
lateral  sewers.  Contract  No.  134,  has  been  awarded  to 
SMITH  &  RUGGL.ES,  4  West  26th  St.,  Baltimore,  at  $79,46S. 
Bids   were   opened    May    6. 

+  1!  i.  I.  mm. ii. I.    Va The    contract    for    constructing    the    14th 

St.  Southside  sewer  has  been  awarded  to  SAYVILLE  .V- 
CLAIRBi  >PRXE.  at  $19,621  and  the  contract  for  constructing 
the    sewer    in    William    Byrd    Park,    to    A.    W.    MAYNARD,    at 

•  Mobile.  Ala. —  (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners,  until  noon,  June  15,  for  constructing 
about  19.500  ft.  of  6-  to  24-in.  sewers,  including  36  manholes. 
60   inlets   and    12    special    basins.      Wright    Smith    is    City    Engr. 

+Tiptonville.  Tenn. — The  contract  for  constructing  the 
sewerage  and  waterworks  system  has  been  awarded  to  L.  P. 
HARVEY    £    CO.,    Memphis,    Tenn.,    at    $17,426.      Noted    Apr.    23. 

Cincinnati,  Ohio — Bids  will  be  received  by  the  Director  of 
Public  Service,  until  May  26.  for  constructing  sewers  in 
various  streets.     Philip  Fosdick   is  Dir. 

Lima,  Ohio — The  city  contemplates  an  expenditure  of  $400,- 
000    for    a    sewage-disposal    plant. 

Madisnnville,  Ohio — Bids  will  be  received  by  the  Director 
of  Public  Service,  City  Hall  Bldg.,  Cincinnati,  Ohio,  until 
noon,  May  26,  for  constructing  sewers  in  various  streets. 
Philip    Fosdick    is   Dir. 

Marietta,  Ohio — Bids  will  be  received  by  the  Director  of 
Public  Service  until  noon.  May  26,  for  constructing  sanitary 
sewers   in   various   streets.      J.    W.    Frye    is   Dir. 

Alton.  Ind. — Charles  Van  Woermer  &  Co.,  Springfield,  sub- 
mitted  the  low  bid  at  $92,334,  for  the  construction  of  the 
I'pper    Alton    sewer   system. 

Indianapolis.  Tnd. — Bids  will  be  received  by  the  Board  of 
Park  Commissioners  until  10  a.m.,  May  22,  for  sewer  construc- 
tion  near  Fall   Creek.      John  J.    Appel   is   one   of   the   Comrs. 

+  Indiniinpolis,  Ind. — The  contract  for  constructing  the 
Morton  park  sewer  system,  has  been  awarded  to  F.  L.  SLICK, 
Indianapolis,    at    $30,385. 

Indianapolis.  Ind. — Press  reports  state  that  bids  were  re- 
ceived May  11  for  constructing  the  Pogues  Run  Drain:  (a) 
north  section ;  (b)  center  section;  (c)  south  section:  (d)  all 
three  sections:  Punn-MeCarthv  Co..  Chicago,  (a)  $193,628: 
(b)  $394,881;  (c)  $346,509:  (d)  $907,067;  Carter  Construction 
Co.,  Indianapolis,  (d)  $1,242,197:  American  Construction  Co., 
Indianapolis,  (a)  $::i>r,.0nii ;  (1.1  $740,000:  (c)  $720,000;  (d)  $1.- 
760,000;  Crearv-Kluert  Co.,  Indianapolis,  (a)  $247,523:  Ulen 
Construction  Co.,  (d)  $1,319,000;  J;is.  Ferrv  &  Sons.  Baltimore, 
'7,'hiii;  Walsh  Construction  Co.,  Cincinnati,  (a)  $197,417; 
(b)  $419. nw  i.  i  8  113.  117:  (.1)  $999.9:,::;  Marion  County  Con- 
struction Co.,  Indianapolis,  (a)  $221;, 395:  (b)  $464,692,  (c) 
J479      'I;    (.1)    $1,170,981.      B.    J.   T.    Jeup,   City   Engr. 

+  Mnri»n,  Ind. — The  contract  for  constructing  a  combined 
sewer  lias  ben  awarded  by  the  Board  of  Public  Works  to 
the  MICHAELS  &  MINNICK  CONSTRUCTION  CO.,  at  $35,450. 
Frank    R,    Heck    is  City   <'lk. 

+  l.nnslnt:.  Mich.-  The  contract  for  constructing  sewers  in 
■'■(,  liver.  Eureka.  Holmes  and  other  streets  lias  been 
awarded  by  Ho-  <-,t-.  Council  to  \v.  J.  MEAGHER,  Bay  City, 
at   $15,665.      Noted    Apr.    2. 

Elgin,     III. —  (Official) — The     proposed     Intercepting     sewer 

■  wage  disposal   plant,   will    not    be  built    this   year.   Mor- 

Noted    \i>i.   go. 
Jollet,    111.     (Official)      Robert    Shannon,    Jollet,    submitted 

the  lowest  bid  to  the  Hoard  of  Loral  Improvements,  for  con- 
structing sewers  in  the  Third  Ward  C  I.  O'Callahan  is 
City    Engr.       Noted    May    7. 

Hendota,  ill.  Press  reports  state  that  the  City  will  install 
11  estimated  to  cost  $13. 952.  The  work  will 
Include  niter  beds  and  Beptic  tanks. 

Hollae,  111.  Bids  wen  received  by  the  city,  on  Waj  12 
for  coi  •  we,    and    ■■  fron       Dunnegan   & 

■  .    I  1  ■•!.  1  r>     d  onsl  1  net  Ion   '  'o.    >  1  .:■•  i  ■'      1      1 
Hardlns    Co.,    $143,878.    Mi  undei     Water    Supply 

1     City  Engr. 

+  Toulon.      Ill         'I  and 

;..     Board    ol 
improvement!     to    GEORGE    A.    MALLORY    &    CO..    Ki 

lira  Moines,  in»n     Thi  i  hat    decided  to  build  a 

pumping   statloi 89th    St..    below    the    Rock    I 

■ 
t    ..f   $20,000. 

+  c  blppewa    1  »M-.    Minn.     Tl ntracl 

11    ay  nrded    h       1 1  1 
.     1   .  .         riUTCTH 
CO.,    Duluth, 

\N  lirren.     Ml..,.  the    Cll  R le, 

■ 

an    Imhoff  tai 

Kansas   <  i<>.   Kan      T 

submitted    I  h<     ' hid    to 

trlcl  of  18th 

I    ..,1       M.1.I..1..       M....I 

I 
John    !•'.    .\iuipiu     is 


Sulphur,  Okla. — The  lowest  bid  for  constructing  sanitarv 
sewers  was  received  by  the  City  Council  from  J.  O.  Severns, 
Oklahoma  City,  at  $48,535.  Howard  V.  Hinckley  is  Consult. 
Engr.     Noted  Apr.  9  and  Apr.  30. 

Camas,  Wash. — Bids  are  being  received  by  the  City  Clerk 
for   constructing   sewers    in    Columbia   and    Sixth    Sts. 

tSaiit'cr,  Calif. — The  contract  for  the  construction  of  a 
municipal  sewer  system  has  been  awarded  by  the  Board  or 
Trustees  to  HALL  &  HUNT,  Sacramento,  at  $31,527.  Noted 
Apr.    16. 

+  Vallejo,  Calif. —  (Official) — The  contract  for  constructing 
the  intercepting  sewer  has  been  awarded  to  MICH  Alii. 
MURPHY.  Berkeley,  Calif.,  at  $8500.  Other  bids  were  from  I 
F.  Leffler,  $11,411;  T.  N.  Badger.  Oakland,  $14,400;  R  C 
Storrie  &  Co.,  San  Francisco,  $12,500:  W.  Betts.  Vallejo,  $11,- 
000.  Lawrence  Thompson  is  Citv  Engr  Alfred  E.  Edgei 
is  City   Clk.      Noted  Apr.   30. 

+  Strntfnrd,  Oat. — The  contract  for  sewer  construction  in 
various  streets  has  been  awarded  to  WILLIAM  G.  DA  VIES, 
Caledonia    St.    Stratford,    at    $19,724. 

Sudbury,  Out Press  reports  state  that  the  Town  will  in- 
stall a  sewer  system,  estimated  to  cost  $50,000. 

Toronto,  Out. — Bids  will  be  received  by  the  Mayor,  Chair- 
man of  the  Board  of  Control,  until  May  26,  for  constructing 
sewers  in  portions  of  Kevstone  Drive,  Iona  A.'C,  Fifth  St. 
and    various    streets. 

+(  hilliiv.uk,  B.  C. — It  is  reported  that  the  contract  (or 
constructing   a   sewer   system    has    been    awarded    to    ROBERT 

McLEAN     &     CO.,     744     Hastings     St..     Vancouver,     at     $35, 

Cleveland     &     Cameron,     1001     Rogers    Bldg.,     Vancouver,     are 
Engrs. 

GARBAGE 

Lockport,  IV.  Y. — The  city,  it  is  reported,  has  rejected  all 
bids  for  the  construction  of  the  garbage  plant.  New  bids  will 
be   received.      Julius  F.   Freshses  is  City  Engr. 

Tarentuin,  l'enu. — The  citv  is  considering  the  construction 
of  a   garbage  disposal   plant. 

Baltimore,  Mtl. — The  Mayor  has  recommended  the  purchase 
of  machinery  to  reduce  the  cost  of  disposing  of  ashes.  Esti- 
mated  cost,    $60,000.      H.    K.    McKay    is   City    Engr. 

St.  Petersburg,  Fla. — Bids  will  be  received  until  May  28, 
by  the  City  Commissioners  for  the  construction  of  a  garbage 
and   refuse  incinerator. 

Chicane  III. — The  City  Council  is  considering  the  con- 
struction of  a  garbage  incinerator  at  Stony  Island,  and  re- 
building the  garbage  plant  at  West  39th  and  Iron  Sts.  Esti- 
mated cost,    $125,000.      L.   E.    McGann    is   Comr.   Pub.  Wks. 

Ouincy,  III. — The  citv  plans  to  construct  a  garbage  incin- 
erator to  cost  $5000.      F.   I.   Hancock   is  City   Engr. 

riio-ui\.  Arise. — The  City  Commission  plans  to  construct  a 
garbage    incinerator.      Fred    M.    Homquist    is    City    Engr. 

Fresno,  Calif. — The  city  plans  to  construct  a  garbage  in- 
cinerator.     Bert  E.  Cronkite  is  City  Engr. 

STREETS   .«D   ROADS 

Biddeford,  Me. — At  a  recent  special  election,  bonds  for 
$100,000   were    voted    for    street   improvements. 

Boston,  Mass. — Bids  will  be  received  until  May  25,  by  the 
Department  of  Public  Works,  for  treating  with  a  2-in. 
bituminous  surface,  Marlborough  St.  and  Old  Colony  Ave. 
S.    K.    Rourke    is    Comr. 

Bids  will  be  received  until  May  26  by  the  State  Highway 
Commission  for  constructing  7900  lin.ft.  of  road  in  Oranbv 
ami  Belchertown  Townships  and  4200  lin.ft.  in  Bourne  Town- 
ship.     Arthur   W.    Dean    is    Ch.    Engr, 

See    item    under    sewers. 

Dusliurr,  Mass. — At  a  special  town  meeting,  May  9,  $10,- 
000  was  appropriated  for  macadamizing  High,  Sumner  am: 
South  Sts.,  and  $5000  for  macadamizing  Broad  St.  Sldne> 
Soule    Is   Secy,    of   the    Bd.   of   Selectmen. 

Wobuni,  Mass. — The  Board  of  Public  Works  plans  to  re- 
surface  Main  St.  The  estimated  rust  is  $19,500.  Walter  R 
Merchant    Is    a    member    of    the    Bd. 

Wooasocket,    It.    I.— The    City    Council    has    authorized    th 
paving    of    North    Main    St.    and    a    section    of    Winter    St.. 
estimated   cost   of   $55, P.    11.   Mills   is  City    Eni  r 

^Greenwich,    Conn.— (Official)— Bids    will    be    received 
the     Hlghwaj     C mission,     until     3     p.m..    May     29,     for    layln 

20,000  bo  yd    of   concrete   pavement,   on    portions   of   Kins 
Brookslde    Drive    and    Round    Hill    Road. 

■fllnrtfonl.    (01111.       I'oiitrarts    for    State    road    work,    bids 

■    iiii     were   received    Maj     I,   have  been  awarded   by   the  sto 
Hlghwa)   Commissioner,  as  followi 

Durham     Township,     a     section      of     macadam      road      1 

Guilford    Turnpike,    to    PRANK    ARRIQON1    &    BRO.,    Mid.n- 

town,  at    I 

Easl    Hartford   Township,  about    6166   I  in  ft     macadi 

trucl 1    Beaver   St.,    to    LEONARDO   SUZIO,    Merlden, 

01 2 

Essex    Township,    n    sectl f   2-ln.    bituminous 

constructl n    the    tvorytown     Road,    to    LAVE    CON8TRT 

'I'll  IN  CORPOR  \Tl<  IN,  Merlden,  at    $7814 

Derby,    n    section    of    asphalt    pavement    on    concn 

to    EDWARD    TR  \<  IT,    Derby,    at    $2  J, 

In    Township,    nl t     1 100    lln.fl      prrnvcl    1  onstruotan1  I 

on     the     Provide Turnpike,     to     \      it      1  \\  1  >\v  ell,     w. 

1642 

Bethlehem    Township,    n    section    ol    unlive    stoi |fl 

construction    on    thi     Morris    Road,    to   John    [>E    MICHAEL 
111:1  ■  .   'I'm  rli  1  •  ,000 

i            hip,  a   section  of  amlenlte  consl  1  action,  1 
the     CONNECTICUT     ,\      RHODE     ISLAND     CO.,     Morlde 
..I.  d    Mnj    1  1 
Re  'Mi  nn    T I      ravel   consti  uctlon  td 

1  1  m  1 .  ' ..  1  ■  in    1      1  , ...         .  ,.    ' 

M"i,i'.  Ill*    Ti  1,   a  set  1 1    native     I maoafl 

'  Ion    a  mi    a    sod  Ion    of    trai 1      r<    ui 

i-  ii.ii.  .  low  n    Ro  id   to   the    \     \  IT  I  Ci  INSTRITCTII 1  I 
.  1  1 n.  at   1 19,606,     NoUd  Maj    1  1. 
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\en  Ilritniu,  Conn. — Bids  will  be  received  by  the  Board 
of  Street  Commissioners  until  June  2,  for  laying  23,000  sq.ya. 
of    pavement.       Frank    H.    Oldershaw    is    City    Engr. 

Windsor,  Conn. — Plans  are  being  prepared  by  Ford.  Buck 
,\    Sheldon.  .60   Prospect    St.,    Hartford,    for   the  construction    of 

10  miles  of  sidewalk.      The  estimated   cost   is   $20,000. 

•HtAlbany.  N,  Y. — Contracts  for  which  bids  were  received 
Apr.  24  by  the  State  Highway  Commission,  for  furnishing 
broken  stone  for  the  repair  of  highways  have  been  awarded  as 
follows:  Contract  1,  Albany  County,  JOHN  H.  GORDON.  Al- 
bany, $10,249;  Contract  2,  Albany  County,  ROB  ROY  CON- 
STRUCTION" CO.,  Albany,  $566S:  Contract  3,  Albany  County. 
JOSEPH  WALKER  CONSTRUCTION  CO.,  Albany,  $4098;  Con- 
tract 4,  Albany  County,  ROB  ROY  CONSTRUCTION  CO..  Al- 
bany. $1508;  Contract  5,  Albany  County,  ROB  ROY  CONSTRUC- 
TION CO.,  Albany.  $2929:  Contract  6,  Essex  County,  CALLA- 
NAN  &  PRESCOTT,  Albany,  $8851;  Contract  8,  Essex  &  Clinton 
Counties,  BLUFF  POINT  STONE  CO.,  Plattsburg,  $1S00;  Con- 
tract 9,  Essex  &  Clinton  Counties.  JAMES  CONWAY.  Platts- 
burg, $156S;  Contract  10,  Clinton  County,  CALLANAN  &  PRES- 
COTT, Albany,  $1781;  Contract  11,  Clinton  County,  CALLANAN 
&  PRESCOTT,  Albany,  $1333;  Contract  12,  Clinton  County. 
JAMES  CONWAY,  Plattsburg.  $1419:  Contract  13,  Clinton 
C, unity,  CALLANAN  &  PRESCOTT,  Albany.  $170fi;  Contract 
14,  Schenectn.lv  County.  J.  J.  MALLOY.  Schenectady.  $4171; 
Contract  15.  Rensselaer  County,  EDWARD  OTT,  Poestens- 
kill.  $3500;  Contract  16.  Rensselaer  County  ROB  ROY  CON- 
BTRTJCTION  CO..  Albany.  $1653:  Contract  17,  Rensselaer 
County,  H.  T.  ARNOLD. '  North  Chatham.  $913;  Contract  18. 
Rensselaer  County.  ROB  ROY  CONSTRUCTION  CO.  Albany. 
$1638;  Contract  19,  Rensselaer  County,  HIRAM  F.  SCHEF- 
FERM.  Trov,  $3433;  Contract  20,  Rensselaer  County.  ROB 
ROY  CONSTRUCTION  CO.,  Albanv.  $12'~1;  Contract  21.  War- 
ren Countv.  C.  J.  REARDON.  Glens  Fal  s,  $1707;  Contract  22, 
Washington  Countv.  THOMAS  LEONAID.  Saratoga  Springs. 
$1251.      Noted   Apr.    30. 

*+All>any,  N.  Y. — Bids  were  received  by  the  State  High- 
way Commission,  55  Lancaster  St.,  May  12,  for  the  construc- 
tion  of  public  highways  bv  State  Aid  as   follows: 

Road  No.  5312-A.  Cuba-Friendship.  Point  1.  Allegheny 
Countv,  4.78  miles.  SULLIVAN  CONSTRUCTION  CO.  (award- 
ed contract).  Syracuse.  $51,691;  Ribstine-Holter  Co.,  Roches- 
ter. $54,059;  Swank  &   Mclntvre.  Hornell,  $51,270. 

Road  No.  5434.  Mayville-Westfield.  Chautauqua  County, 
4.49  miles.  S.  T.  Benson  &  Co..  Jamestown.  $119,735;  OLEAX 
ENGINEERING  &  CONTRACTING  CO.  (awarded  contract). 
Oban.  $99,042:  S.  V.  R.  Malcolm  &  Son.  Medina.  $104,926:  John 
Johnson  Construction  Co.,  Buffalo.  $119,687;  Swank  &  Mcln- 
tvre.   Hornell,    $107,711;    Frank    J.    Foote.    Nunda.    $112,806. 

Read  No.  1176.  Ticonderoga-Crown  Point,  Part  2.  Essex 
Countv,  4.67  miles.  J.  D.  Moynehan,  Port  Henry,  $74,966; 
Boynton  &  McNally,  Kesseville,  $68,085;  John  B.  Dower. 
Ballston  Spa.  $64,666:  THEODORE  C.  HAILES  (awarded 
contract),    Albanv,    $63,2SS. 

Road  No.  1178.  Saranac  Lake-Rav  Brook,  Essex  Counts", 
3.v-  miles.  John  B.  Dower.  Ballston  Spa,  $42,294;  North- 
ern Engineering  A:  Contracting  Co.,  Saranac  Lake,  $46,834: 
Gir,  H.  Miller.  Watertown.  $46,545;  FLOOD  &  VAN  WTRT 
(awarded  contract),  Hudson  Falls,  $41,783;  Keesville  Road 
Co..    Keesville,    $42,261;    Hollington    Co..    Troy,    $43,710. 

Road  No.  1179.  Saranac  Lake-Lake  Clear  Junction,  Point 
2.  Franklin  Countv.  3.49  miles.  KEESVILLE  ROAD  CO., 
(awarded  contract),  Keesville.  $37,781;  John  B.  Dower,  Balls- 
ton  Springs,  $39,799;  Beede  Bros.,  Keene  Valley.  $37,867;  Guy 
H.  .Miller.  Watertown,  $38,913;  S.  V.  R.  Malcolm  &  Son.,  Me- 
dina.   $40,826. 

Road  No.  1180,  St.  Lawrence  County.  Line-St.  Regis  Falls, 
[Franklin  Countv,  4.09  miles.  W.  T.  THAYER  &  CO.  (awarded 
contract),  Chateaugay,  N.  Y.,  $46,479;  S.  V.  R.  Malcolm  &  Son, 
Hi  dlna,    $47,737. 

Road  No.  1151.  Theresa-Browns'  Corners,  Jefferson 
c.iniiv,  8.24  miles.  Semper  Bros..  Watertown,  $99,159:  Burns 
I  McConvllle,  Ogdensburg,  $98,542:  MONROE  ROADS  CO. 
(awarded  contract).  Pittsford,  $94,875;  Joseph  Walker  Con- 
struction Co.,  Albany.  $98,275;  Spellman-Oliver  Co.,  Chateau- 
's,890;   Joseph  McCormick,    East   Providence,   R.   I.,   $99,- 

Road  No.  1164.  Cape  Vincent-Watertown,  Point  2,  Jeffer- 
son County,  9.14  miles.  A.  J.  Rockwood.  Rochester,  $65,519; 
Hendrlckson-McCabe,    Spencerport,    $64,347;    JOSEPH    McCOR- 

MM'K      (awarded     contract).     East      I'rovi. It      I..     $63,011; 

Betnpei     Bros.,    Watertown,    $65,397;    J.    II.    Weldman,    Syracuse. 

Road    No     52IH-A.      Colliers-Maryland,    otsego   County,    5.68 

T.    II.    Gill,    Great    Bend,    Penn.,    $63,672;    W.    L.    Law  ton, 

Glens    Falls,    $58,861;    Olln    T.    Benedict.    Plttsfleld,    Mass.,    $63,- 

[OLLINGTON   CO.    (awarded    contract),    Troy,    $58,779;    C. 

w    Tryon,  Meriden,  Conn.,  $60,548;   Fort  Schuyler  Construction 

I    lira.    $63.::::  I,    and    lour    others. 
Road    No.    5247-A.      Schcnevus-Schohni  ie   County    Line     otse- 
Countv,     12.20     mil.v       Joseph     Walker    Construction     Co 

Ubanv,      $141,887;      LANE      CONSTRUCTION      tPORATTON 

(awarded     contract).      Meriden.     Conn.     (180,141;     SchU  n  nemunk 
in  lea,    Co       lie   lilanrl    Mills,    SI  10,239;    Brooks    A-    Julian. 
Bo.  he  iter,    $1  52.829. 

i:,i. o I    No,    r,t?N       Giafioi,    Petersburg,     Rensselaei      Count} 
li  LANE    CONSTRUCTION   CORPORATION    (award- 
Mi  tract),    Mcildcn,  Conn.,   $74,330;    frank    Arrlgonl   A    I 

lllddletown,    Conn.    $71.17.'.,    George    W      lloldei    a    Co.,     Albany, 

Bus:  o    !• ',,,1    i  ,  notion   Co.,    Hudson,    -  78, John 

hoi    ,y     l'.ro„    Torrington,    Conn..    $78,  I  I :: .    c.    W.    Tryon. 

11  1(1 in.,    $76.3  I  I,    and    si\    otl 

Itond   No.   r.179.      i:. Ttown   Hoonlck,   Point    l,    Rons  el    i 

6,18    miles,      O     W     TRYON    (awarded    contract),    Mi 

"",',    o ictlon    Co  ,    Troy,    c 

loin,    I  ie    \1 ,.  I   a    Bro  .   To,  ,  ,,         .,,.   Coi 

I      Road    No.     .  :i      B       CanlM             rper,    Steuben    County, 
.tnllcx.        ATLANTA     CONSTltl   .  TION     CO      lauai I     contract), 

Ktlniita.   $73.:  Mclntj  re,    Hoi  nell,    I71.SBS 

a    No.   53B2-A.      Vrkporl    Dansvllle,   Steuben   County,   4.9R 

■■lea.       Frank    J.     Ki Nun.l.i.     -In ',::;       \l.i  ;,,,,.•    A      Kahcy. 

Ijlornell.     $46,181;      ATLANTA     CONSTRUCTION     CO,     (av 
i       All. ,i,l.,.     |  10,3  i  I 
I      Rond     No        ,232    \         Smlthtown   Port      Jefferson,     Suffolk 

H'oiinu.    1159    miles.      Si, ml I    -  tructlon    ( ',,  ,    New 

■rork,    $192,925 ;    EASTERN    ASPHALT    PAVING    CO.,    (aw 


contract),  New  York.  $172,657:  William  P.  McDonald  Con- 
struction c,,..  New  York.  $199,101;  .Municipal  Asphalt  Co.,  New- 
York,  $202. 7^.'. 

Road  No.  419.  Perrine's  Bridge-Rosendale.  Ulster  Countv, 
1.95  miles.  James  Garafano  &  Son.,  Mt.  Vernon,  $36,416- 
Grunner  &  Hallenbeck,  Harriman,  $27.4n3:  James  Loughi  Ai 
Bro.,  Torrington,  Con.,  $27.4S0;  Joseph  Walker  Construction 
Co.,  Albany.  $27.51S;  GEORGE  H.  McEYoY  (awarded  con- 
tract). Creek  Lock,  $22,507;  John  Donovan,  Saugerties, 
$23,551;    Rifton    Grist    Mill,    Rifton,    $28,447. 

Road  No.  572.  New  Paltz-Plattekill.  Ulster  Countv,  5.92 
miles.  Gruner  &  Hallenbeck,  Harriman,  $S3,933;  S.  B.  Van 
Wagonen,  Rondout.  $S5.993;  Schunnemunk  Construction  Co., 
Highland  Mills,  $84,744;  Louis  Loughi  &  Bro.,  Torrington, 
Conn.,  $S5,430;  JOSEPH  WALKER  CONSTRUCTION  CO. 
(awarded  contract),  Albany,  $79,423;  John  F.  Donovan,  Sau- 
gerties,  $S4,206;   Henry  McNamee,    Eddyville,   $S3,32S. 

Road  No.  11S6.  Cold  Brook-Beechford  and  Ashokan  Reser- 
voir, L  lster  County,  1.13  miles.  Louis  Loughi  &  Bro.,  Tor- 
rington. Conn.,  $20,352;  Murray  &  Gardner,  Inc.,  Center  Mo- 
riches, $20,752;  Betts  &  Boice,  Remsen,  $21,899;  Joseph 
Beacon,  $19,453;  Catskill  Construction  Co.,  Catskill.  $19,293: 
GEORGE  H.  MeAVOY  (awarded  contract).  Creek  Locks.  $18.- 
250. 

Road  No.  529S-A.  Bedford-Goldens  Bridge,  Westchester 
County,  7.03  miles.  Frank  Arrigoni  &  Bro..  Middletown, 
Conn.,  $67,708;  William  F.  McCabe  Contracting  Co.,  White 
Plains,  $66,419;  James  Garafano  &  Son.,  Mt.  Vernon.  $63.7L's. 
FRANK  G.  FOWLER  CONSTRUCTION  CO.  (awarded  con- 
tract), Mt.  Kisco,  $62,5S9.  John  N.  Carlisle  is  Comr.  Noted 
Apr.    30. 

+  Eids  were  received  by  the  State  Commission  of  High- 
ways, May  12,  for  the  repair  of  public  highways  by  State  Aid 
as  follows: 

Repair  Contract  No.  581.  Road  No.  209,  210  Nineveh-Harp- 
ersfield,  211,  212  Ouaquaga-River  Road-Windsor,  Part  1  &  2, 
213,  214,  Broome  County.  Nathan  E.  Young,  Harpursville 
$8445;  T.  H.  GILL  CO.  (awarded  contract)  Great  Bend.  Penn., 
$,626;  Dale  Engineering  Co.,  Utica,  $7919;  Patrick  H.  Murray 
&   Son,   Elmira,    $S350. 

Repair  Contract,  No.  570,  Road  No.  5048.  Lowman-Waverly, 
Part  1,  Chemung  County.  PATRICK  H.  MURRAY  &  SON 
(awarded  contract),  Elmira,  $3162;  T.  H.  Gill  Co..  Great  Bend. 
Penn.,    $3272;    Ford    Bros..    Elmira,    $3525. 

Repair  Contract,  No.  571.  Road  No.  30,  South  Broadway 
Chemung  County.  Patrick  H.  Murray  A:  Co..  Elmira.  $1344- 
DALE  ENGINEERING  CO.  (awarded  contract).  Utica.  $1328- 
Ford    Bros.,    Elmira.    $1396. 

Repair  Contract  No.  579.  Road  No.  21S.  Greene-Smith- 
ville  Flats.  Chenango  Countv.  Nash  a-  Griffin,  Norwich, 
$7286;  RHODES  &  ADAMS  (awarded  contract).  Smithville 
Flats,  $71S3. 

Repair  Contract.  No.  5S2.  Road  No.  224.  Oxford  McDon - 
ough,  Chenango  County.  Nash  &  Griffin,  Norwich,  $4581; 
NEWPORT  CONSTRUCTION  CO.  (awarded  contract),  Herki- 
mer.  $4192. 

Repair  Contract,  No.  5S3.  Road  No.  664.  Otselic-South  Ol- 
selic.  Point  1,  Chenango  County.  Paddelford  A-  King.  Sher- 
burne, $6407;  Nash  &  Griffin,  Norwich,  $6666:  Joseph  McCor- 
mick, Bast  Providence,  R.  I..  $7535;  JOHN  H.  GORDON 
(awarded    contract).    Albany,    $60S3. 

Repair  Contract  No.  603.  Road  No.  5106,  Little  Falls  City. 
Herkimer  Countv.  R.  B.  Cooper,  Little  Kails,  $980;  JACK- 
SON L.  RICHMOND  (awarded  contract).  Little  Falls,  $934' 
Fort   Schuyler  Construction   Co.,    Inc..    Utica.    $1028. 

Repair  Contract.  No.  491.  Road,  No.  219  Richfield  Springs- 
Cheery  Valley,  5037  Richfield  Springs-Schuyler  Lake,  Otsego 
County.  J.  P.  Scanlon.  Albany,  $2241;  T.  11.  GILL  Co.  (award- 
ed   contract).    Great    Bend,    Penn.,    $2044. 

Repair  Contract,  No.  559.  Roa.l.  No.  319  Marvland-Schene- 
vus,  935  Schenevus-Westford.  Point  1.  otsego  Countv.  J.  P. 
Scanlon.  Albany,  $4355;  T.  H.  GILL  Co.  (awarded  contract). 
Great  Bend,  P<  inn. .  $3981;  Nathan  E,  Young.  Harpursville, 
$4191;    Lane    Construction    Corporation.    Meriden,    Conn.,    $4413. 

Repair  Contract.  No.  560.  Road  No.  786,  Cherry  Valley - 
Roseboom,  Otsego  Countv.  T.  II.  Gil. I,  Co.  (awarded  coil- 
tract),    Great    Bend,    Penn.,    $1852;   .1.    I'.    Scanlon.    Albany.    $1477. 

Repair  Contract,  No.  597.  Road.  No.  680.  Stephentown 
Center-Mass.  Slat.-  Line  1 1  e  1 1  sse  1 .1  •  County.  County  Con- 
structlon  Co.,  Troy.  $11,610.  CROWE  A-  WALSH  (awarded 
contract).   Plttsfleld    Mass.,   (10,962:   George  w.    Holden  A-   Co., 

Albany,    $12,818;    p] ,y     v.,,,    Wirt,    Hudson    Palls,    $11,8 

Richard     Hopkins,    Troy,     $1-3,861. 

Repair    Contract,    No.     584.       Road,     No.     -,2m.       Bath-Avoi 
Steuben    County.      Atlanta    Construction    <",,,.     Atlanta.    s7r,v 
Breeze   a-    Church,    Elmira,    $7^:'s:    Kennedj    Construction   Co., 
Albany,    $7458;    McGulre   a     Pahey,    Hornell,    $777.;;    Hend 
son-McCabe  Construction   Co.,   Spencerport,   $7515;   T.   n    oni 
Co     (awarded    contract),    Greal    Bend,    Penn..    $7410,   and    two 

0  t  he  r  1 

Repaii  Contract,  No.  .".s8.  Road.  No.  .",221.  Campbell-Bath 
Steuben  County.  Hendrlckaon-McCabe  Construction  Co 
Spencerport,    $11,928;    T.    11.    GILL    CO.     (awarded    contract). 

Great    Bend,    Penn.,  $11,112;   B /.<■  a   Chinch.    Elmira,   $12.1:01 

Kennedj    Construction   Co.,   Albany,   811,776;    Bradley   A-    Nolan 

1  "oi 1  .    (11,941      Atlanta    Com  I  Ltl  (11,612 

and    two  others, 

Repaii    Contract,   n.,  \,,.   927,     Owego-Newark 

\  alley,    Tioga    Countj .      T,     11     Gill    Co.,    On 
$4694;     Paddelford     t      1  Sherburne,     $87in;      Nathan      r 

Harpursville.   $7971     Patrlcl     H     Murraj    a    Son,   Elmira 
I.  WK      CONSTRUCTli  IN      .  '•  1RP1  >i:  \Ti,  ,\      ,  . ,.. 

torlden,   Conn.,   $7:n::,.   William    Hasaard,  Trumana- 
1,1111;.    $8842 

Repaii  ,',,i, tract.  No.  586  Road,  No  682  tthaca  Dryden 
I'..  1  i   :',   Tompk  Ini    '  '„inih       I  lefl 

ENGINEERING    CO,    (awarded    .,,,',, 

1  lonsti  ".  lion    Coi  poi Mei   di  n,    Conn 

Nathan    K     V.oioc,    Harpu  I      Richard    Hopkins.  Trov' 

,1.1.  Trumanaburg,  $4180,  and   two  others' 
Repan   Contra.  1.   No     i87.     Ro  1,  , gins' 

Tompkins  1  'ounl  j       1  leflance   1  '•■;  poi  atlon,   Tlcondi 
DAL1      I  ,    contract),    1 

Patrick    Murraj    a   Son,   Elmira,  $8086;   Richard   Hopkins 

$2968;    Willi. Madden,     Ro  . .,      u  fill  ., 

John   \.  Cai  lisle   la  Comr. 
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++Albany,  N.  Y. — Bids  were  received  May  5  by  the  State 
Highwav  Commission  and  contracts  awarded  for  furnishing; 
broken  stone:  Contract  Nos.  23,  24,  25,  2fi,  Ulster  County,  to 
EDWARD  HARTNBY,  Modena,  N.  Y.,  at  $9342,  $2282,  $3379 
and  $7100,  respectively;  Contract  No.  27,  Putnam  County,  to 
THOMAS  J.  MARTIN,  Beacon,  at  $2777,  and  also  Contract  Nos. 
2S,  29  an.!  30,  Dutchess  County,  at  $1S42,  $2912  and  $2443. 
Noted    May    14. 

+Biiffalo,  IV.  Y. — The  following-  contracts  for  street  im- 
provements have  been  awarded  to  the  GERMAN  ROCK  AS- 
PHALT &  CEMENT  CO.,  Genesee  St.,  at  $45,800;  Washington 
St.,  at  $17,990;  Montrose  Ave.,  at  $1S,600;  Norwalk  Ave. 
(north  of  Hectel  Ave.),  at  $29,710;  Norwalk  Ave.  (south  of 
Hectel  Ave.),  at  $11,920;  Roanoke  Ave.,  at  $16. 230;  Mam  St., 
at  Erie  R.R.  subway,  at  $1810;  to  HENRY  P.  BURGARD 
CO.,  Sycamore  St.,  at  Eric  R.R.  Subway,  at  $1685;  West 
Ferry  St.,  at  $8270;  to  the  CONSTANT  IN  10  CONSTRUCTION 
CO.,  Tifft  St.,  at  $24,100;  and  to  the  ERIE  CONTRACTING 
CO.,    Folger    St.,    at    $8700;    Desmonda    St.,    at    $3475. 

+Cortland,  TV.  Y. —  (Official) — The  contract  for  repaying  a 
section  of  Main  St.  has  been  awarded  to  TYNE  &  WIL/LEY, 
Binghamton,  at  $29,441.  Other  bidders  were:  S.  P.  Hull, 
$29,716;  James  Rossnev,  $31,104;  and  Nixdorf  &  De  Senza, 
$32,573.      J.    R.    French   is   City   Clk.      Noted   Apr.    30. 

+Elmira,  TV.  Y. —  (Official) — Contracts  for  the  improvement 
of  South  Main  St.  and  Scott  St.  have  been  awarded  to  HOL- 
LERAN  BROS.,  Elmira,  and  for  Walnut  St.  to  JOHN  O. 
WESTON,  Yonkers.  L.  C.  Andrews  is  City  Clk.  Noted  Apr. 
23. 

Xeiv  York,  TV.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  by  Marcus  M.  Marks,  President  of  the 
Borough  of  Manhattan,  until  2  p.m.,  May  27,  for  street  pav- 
ing,   as    follows: 

Park  Ave.,  repaving  with  sheet  asphalt,  from  56th  St.  to 
72d     St. 

Fifth  Ave.,  repaving-  with  sheet  asphalt,  from  25th  St.  to 
34th  St. 

Repaving  with  sheet  asphalt  74th  St.  from  First  Ave. 
to  near  Lexington  Ave. 

Canal  St.,  grading  and  paving  with  granite  block,  from 
the    Bowery    to    Chrystie    St. 

First  Ave.,  repaving  with  granite  block,  from  32d  St.  to 
35th   St. 

Spring  St.,  repaving  with  granite  block,  from  the  Bowery 
to  Broadway. 

Prince  St.,  repaving  with  granite  block,  from  the  Bowery 
to  near  Broadway- 
Tenth  St.,  repaving  with  granite  block,  from  Ave.  D  to 
near  Ave.  C. 

+  (Borough  of  Brooklyn)  —  (Official) — Bids  were  received, 
Mav  6    for  street  paving  and  contracts  awarded  as  follows: 

"Mermaid  Ave.:  CRANFORD  CO.,  190  Montague  St.,  Brook- 
lyn, at  $10,302  (awarded  contract);  Barber  Asphalt  Paving 
Co,  $11,757;  Uvalde  Asphalt  Paving  Co.,  $10,824;  Brooklyn 
Alcatraz  Asphalt  Co.,  $11,757;  Borough  Asphalt  Co.,  $11,364, 
and    the   Topeka  Asphalt    Paving   Co.,    $10,313. 

Mermaid  Ave.:  TOPEKA  ASPHALT  PAVING  CO.,  147 
Fourth  Ave.,  Brooklyn,  at  $33,847  (awarded  contract);  Bar- 
ber Asphalt  Paving  Co.,  $3S,575;  Cranford  Co.,  $33,S72;  Uvalde 
Asphalt  Paving  Co.,  $35,573;  Brooklyn  Alcatraz  Asphalt  Co., 
$38,554,    and    the    Borough    Asphalt    Co.,    $37,275. 

Union  St.:  BROOKLYN  ALCATRAZ  ASPHALT  CO.,  407 
Hamilton    Ave.,    Brooklyn,   at    $5653    (awarded   contract). 

Sixty-second.  64th,  65th  and  66th  Sts.:  CRANFORD  CO., 
190  Montague  St.,  Brooklyn,  at  $43,663  (awarded  contract); 
Barber  Asphalt  Paving  Co.,  $46,931;  Uvalde  Asphalt  Paving 
Co.,  $44,996;  Brool  lyn  Ueatraz  Asphalt  Co.,  $47,174;  Borough 
Asphalt    Co.,    $45,482,    and     the     Topeka     Asphalt     Paving    Co., 

For  furnishing  25.000  Medina  sandstone  paving  blocks,  no 
bids  were  rect  I 

Noted  Am-.   30  .      ,  , 

(Borough   of  Queem  i  [Official)— Bids  will  be  received  by 

Maurlci      I       Connolly,     I 'res.    of    tin      Boron  -li    of    on. -.-ns,    until 
ii     i.m..  May  27,   foi  improving  the  following  streets: 

Jacobsen  (Third)  St..  curbing,  grading  and  laying  side- 
walks, from  Warner  (Whitney)  Ave.  to  Elmhurst  Ave.,  Sec- 
ond    V. 

First    St.,    improving,    from    Woodside    Ave.    to    Riker    Ave., 

■  Iks,    from    Pulton    (Wight)    St. 

to   Roi  I  Blvd.,    Fourl  h    Ward. 

Newton    Road,  Improving:,   from   13th   Ave.   to  Jackson  Ave., 

Ward. 

Dltmare    Ave.,    Improving,    from    Astoria    Ave.    (Flushing) 
i  ,   Second    Ward. 

Rensselaer,   \'.    v. —  (Official) — Bids    will    be    received    until 
i  •     treets,  a  I I    6 ft.    of   pa  vement. 

■    i 

frBelvtdere,    S.    i      (Offlci    I)  -Bids   yvlll    be    received    by   a 

i ,  .     .,i    ii,      Boa  mi    ol    i  !hoi  en    freeholders   oi 
Count  v,  until  noon,  -i  unc   2,  for  the  consti 

Was] B 1 1 1 1  z  - 

\,n,    Road       r.  61         Dlr, 

M.llMirii.      \.       I 

,    .  .  until    8   p.m.,    Ma  y     IB,    for    Impro\  Ing 

To  ■  n   hip  I  'oi,,  i, 

Wewarki   \.    i.  uthorized   bond 

ivei        <  DO,    ■     I i 

..I      front     St., 

id  openl  it   PI. 

i  ai 

\.-«   Brunswick,  N.  J  '      ta      11,  by  1  he 

eel  Ion 
Conrad    Bebolt, 

•   '.,   ,      Ti   i    ill, in. 

I    Rlttillthtc    Co  19   I  i 

it      Rli i, 

ray  7 
until  June   L,  by  the  Board  r.r  ( !1 

i    tin-   Pen  II      mi. 

o   the    HI  d,    aboul    i  '1 

l  ■  I 


Perth  Aniboy,  TV.  J. — The  Board  of  Aldermen  and  the 
Woodbridge  Township  Committee  have  approved  plans  for 
the   macadamizing   of  the   Florida   Grove   Road. 

+Trenton,  TV.  J. — The  contract  for  constructing  a  State 
Road  from  Pole  Tavern  to  Elmer  has  been  awarded  to  J.  L. 
COMPTE,    Lakewood,    at    $13,629. 

Chester,  I'eim. —  (Official) — Bids  will  be  received  by  the 
Council  until  10  a.m.,  May  25,  for  laying  30,000  sq.yd.  of  pave- 
ment.     Plans   are   on    file   with    B.    H.   Ladomus,    City   Engr. 

Dubois,  I'ciiii. — The  Borough  Council  contemplates  pav- 
ing a  number  of  streets  this  summer.  J.  C.  Weaver  is  City 
Clk. 

+  MoKeesport,  Penn. — The  contract  for  repaving  Fifth 
Ave.  has  been  awarded  to  BOWMAN  BROS.  CO.,  at  $10,000. 
John    F.   Alderin    is   City   Clk. 

.{-Northampton  Heights,  Penn. —  (Official) — Bids  were  re- 
ceived by  the  Borough  Council  for  laving  sidewalks,  curbs 
and  gutter,  as  follows:  R.  S.  RATHBUN,  South  Bethlehem 
(awarded  contract),  at  $23,025;  J.  C.  Connors  Co.,  $23,146; 
G.  H.  Hardner,  $23,694;  W.  F.  Close,  $23,694,  and  Groman 
Bros.,    $23,721.      Noted    Mar.    26. 

+  *  Philadelphia,  Penn. —  (Official) — Bids  were  received, 
May  15,  by  M."  L.  Cooke,  for  paving  in  League  Island  Park, 
as  follows:  EDWIN  H.  VARE,  Betz  Bldg.,  Philadelphia,  au 
$523,565  (awarded  contract);  Hill  Dredging  Co.,  Atlantic 
City,  $6S6,209;  Dupont  Engineering  Co.,  Wilmington,  $632,- 
426;  and  John  J.  Hart,  Peekskill,  N.  Y.,  $547,362.  Noted 
May   7. 

♦  Pittsburgh  Penn. —  (Official) — Contracts  for  improving 
highways  in  Al  sKheny  County  have  been  awarded  to  HENRY 
HILMAN,  at  $61, ^44,  for  the  Elmsworth  and  Haysville  Road, 
and  to  OTT  BROS.  CO.,  at  $54,148,  for  the  West  Run  Ex- 
tension Road.  R.  J.  Cunningham  is  County  Controller.  Noted 
May  7. 

*Steelton,  P?nn. —  (Official) — Bids  will  be  received  by  the 
Town  Council  until  7:30-  p.m.,  June  1,  for  improving  17 
streets.     Charles  P.   Feidt  is  Borough   Secy. 

-frWilkes-Barre,  Penn. —  (Official) — Bids  will  be  received  by 
the  City  Clerk,  until  noon,  May  26,  for  laying  37,000  sq.yd. 
of  sheet  asphalt  and  for  constructing  curbs.  Charles  N. 
Loveland   is   Supt.  of  the   Dept.   of  Pub.   Wks. 

Baltimore,  Md. —  (Official) — Bids  will  be  received  by  the 
State  Roads  Commission,  Garrett  Bldg.,  until  noon,  May  26, 
for  building  six  sections  of  State   Highway,  about   26  miles. 

+  The  contract  for  paving  Baltimore  St.  has  been  awarded 
by  the  Board  of  Awards  to  the  UNION  PAVING  CO., 
Schenectady,  N.  Y.,  at  $37,388. 

naltimore,  Md. — Bids  will  be  received  until  May  27,  by 
the  Board  of  Awards,  City  Hall,  for  grading,  curbing  and 
paving  with  sheet  asphalt,  vitrified  block  and  block  on  con- 
crete base,  on  Baltimore  and  Liberty  Sts.  and  Fremont  Ave., 
under  contract  88,  sheet  asphalt,  8750  sq.yd.;  vitrified  block, 
820  sq.yd.;  block,  2880  sq.yd.  Plans  and  specifications  are 
on  file  with  R.  Keith  Compton,  Chn.  and  Consulting  Engr. 

Sisterville,  AV.  Vn. —  (Official) — Bids  will  be  received  by 
A.  T.  Holmes,  Citv  Clk.,  until  6  p.m..  May  22,  for  laying  7500 
sq.yd.  of  brick  pavements,  and   5350  lin.ft.  of  concrete   curb. 

Arcadia,  Fla. —  (Official) — An  election  will  be  held.  June 
23,  to  vote  on  the  question  of  issuing  road  and  bridge  bonds 
in  District  No.  5,  and  Charlotte  Harbor  No.  2,  for  $350,000 
and  $62,500,  respectively.     H.  E.  Anschutz  is  Highway  Engr. 

Jacksonville,  Fla. — Bids  will  be  received  bv  the  Board  of 
Bond  Trustees,  until  7:30  p.m.,  Junel  for  laying  13.400  sq.yd. 
of  asphaltic  concrete  pavement  on  a  concrete  base.  L.  D. 
Smoot  is  Corar.  of  Pub.  Wks. 

♦  Florence,  Ala. —  (Official) — The  contract  for  improving 
half  a  mile  of  streets  has  been  awarded  to  the  McGARRl 
CONSTRUCTION  CO.,  Florence,  Ala.,  at   $7900.     Noted  Apr.  16. 

Itnyuesville,  Ala. — At  a  recent  election,  bonds  for  $150,000 
were  voted  for  the  construction  of  roads.  D.  C.  LeatherwooJ 
Is    Clk.    of   the   Bd.    of    Revenue. 

Mobile.  Ala. —  (Official ) — Bids  will  be  received  until  noon, 
June    15,    by    the    Board    of    Commissioners,    for    laying     10,40(1 

sq.yd.    of    asphaltic    c nil-    wearing    surface    on    a    4-in.    con- 

crete  has.',  and  for  1I.200  lin.ft.  of  granite  curbing.  S.  H 
Kendrix   is  City  Clk. 

♦  Mobile,  Ala. —  (Official)  Bids  will  be  received  by  the 
Board  ,i  Commissioners,  until  noon,  June  15,  for  construct- 
ing 20,400  sn  yd.  Of  2-in.  asphaltic  concrete  pavement.  S.  M. 
Hemlrix    is   City    Clk. 

Nnv  Orleans,   i.n.      (Official)      Bids   will   be    i ived    by   the 

Highway  Departmenl  of  the  Board  of  state  lOngineers  until 
noon,  June  5,  tor  constructing  a  highway  with  gravel  from 
Natchitoches  I"  Grand  Ecore,  aboul  three  miles.  W.  R. 
Al  I.  Inson    is   Slate    I  lie  liway    Engr. 

+Sevlervllle,  Tenn.— (Official)  Bids  were  received.  May  1, 
bj  the  Countv  Road  Commissioners  for  grading  60  mll« 
iml  mi,  i,i  i  i,,i  -ine  30  miles  of  mad.  as  follows:  II  I 
PETERS  (Cnoxvllle  al  $168,563  (awarded  contract);  R  H 
Searcv    &    Co.,    $176,300      Back     a     Massey,    $183,558;     Brown    9 

Co.,  I  i  ,  i    I88;  i  Hlvi  r  & $2f  i  i  iO     ,1     I!    Gib:  on  ,v    Co.,  $194- 

I     i  he     i ■:■■   msvllle     I  'on:  i  i  in  Hon     Co.,     $208.3  13         II      0 

Butlei    Is   Chn.      Noted    Apr     16. 

Versailles,    i»  i       (Official)     Bids    will    be    r Ived    by    jH 

eitv    Clerk     unill     7   30    p.m.,     June     16.     for    liiylni      til t     GOOD 

,i l-brlcl     |iii I       Charles    10    Collins,    I  irexSI 

mi,      .   i  'hlladi  Iphla,   Pi  tin  .  Is   Eng  r,     Noted   May   14, 

Bids    will    V>«    r( Ived    until    .Tun 


ii,. 


\\   I.M 


Ky. 


or,   i ,  ,,ei  i. ,n    of    i  00    miles   of   road    in    Letcher   I  'ounl  v 


received     aboil 

'1    miles  of   K 

nst        Is  


Antwerp,    Ohio     (Official)      Bads    will 
m,    i,i,      p.  c    Banl    ,  City  Clk.,  for  layl 

,i     ,ete     pa  vi  mar  I        The    i  -  tlmate 

,,.,■•    in  ii Toledo,   hai    i  ha  i  ge  of   the  n  oi  i 

+  ii. .«  ii,,g  Ore >hl»     (Official)     The  con  trad    for  pnvlfig 

,,,n,   Pro  peel      i    ii  i«  bi  en  aw  tirdetl  to  l:    ORCHAR1  h     SO 
, in,,, i, ii  ,  al      8800      ' '     i      Woyer   Is   Cltj     Engr       N I    Apr 


May  21,  lull 
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Canton,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  May  2a,  tor  laying  brick  pavement,  about  eight  miles. 
The  estimated  cost  is  $1SS,000.     W.  L.  Bender  is  County  Engr. 

♦  Cincinnati,  Ohio — (Official) — The  contract  for  improving 
Clough  Creek  Road  has  been  awarded  to  VAX  CAMP  BROS., 
Newtonsville,  at  $18,666.  Albert  Reinhardt  is  Clk.  Noted 
Apr.   16. 

Cleveland,  Ohio — Bids  will  be  received  by  E.  C.  Krause, 
Clk.  of  the  Bd.  of  Comrs.,  until  June  3,  for  improving  Rock- 
side   Road   over   the   Jacksonville    Road. 

♦  Columbus,  Ohio — (Official) — Bids  will  be  received  by 
the  State  Highway  Commissioner,  until  2  p.m.,  June  2.  for 
grading  and  paving  and  constructing  bridges  in  Belmont 
County,  the  National  Road  in  Richland.  I'nion  and  Kirkwood 
Townships.  The  estimated  cost  is  $403,154.  James  R.  Marker 
is    Comr. 

Columbus,  Ohio — Bids  will  be  received  by  the  Director  of 
Public  Service,  until  noon,  May  26,  for  improving  20  streets 
with  brick  and  asphalt,  and  laying  water-service  pipes.  S.  A. 
Kinnear  is   Dir. 

♦  Contracts  for  paving  the  Fourth  St.  viaduct  and  ap- 
proaches have  been  awarded  bv  the  Board  of  Control  to 
GEORGE  GEIGELE  &  SON.  Columbus,  at  $37,796:  for  paving 
Hague  Ave.,  to  D.  E.  SULLIVAN  &  SON,  at  $35,577;  Leona 
Ave.,  to  BURNS  &  SULLIVAN,  at  $14,159;  Second  Ave.,  to  the 
ANDREWS    ASPHALT    PAVING    CO.,    at    $26,936. 

■§■  i  Official) — Contracts  for  countv  road  improvement  have 
been  awarded  to  the  HIGHWAY  CONSTRUCTION  CO..  96 
Lexington  Ave..  Columbus,  at  ?7222,  for  Est.  64,  Sec.  2,  King 
Ave.  Road:  to  D.  E.  SULLIVAN  &  SON.  Columbus,  at  $2947, 
for  Est.  63,  Sec.  1,  King  Ave.  Road:  to  THOMAS  PRUGH,  186 
North  Princeton  Ave.,  Columbus,  at  $11,523,  for  Est.  62, 
Stimmel  Road:  and  to  C.  H.  WALCUTT.  Columbus,  at  $1427, 
for  Est.   30,   Glenn   Ave.      John    Scott  is  Clk.      Noted  Apr.    23. 

Dflai.are,  Ohio — Bids  will  be  received  by  F.  C.  Higley, 
County  Surveyor,  until  May  2S,  for  the  construction  of  the 
Ross    Road,    about    2.5    miles. 

+  Fo»toria,  Ohio — The  contract  for  paving  College  Ave. 
and  North  Ponlar  St  has  been  awarded  to  the  ASPHALT 
BLOCK    &    PAVEMENT    CO  .    Toledo,    at    $31,700. 

London,  Ohio — Bids  will  be  received  until  May  27,  by  H.  M. 
Cahney,  Clk.  of  the  Bd.  of  County  Comrs.,  for  improving  and 
macadamizing  the  Beyer  Joint  Road  in  Canaan  Township. 
Noted  Apr.  16. 

Tiffin,  Ohio — The  City  Council  has  authorized  bonds  for 
$36,500  for  paving  a  number  of  streets.  J.  I.  Oberlander  is 
City   Engr. 

+  Ft.  "Wayne.  Ind. —  "Official) — The  contract  for  the  con- 
struction of  a  road  on  the  line  between  Madison  and  Marion 
Townships  and  a  stone  road  in  Pleasant  Township  has  been 
awarded  to  T.  C.  GORDAN  and  A.  H.  FRY,  Bluffton.  C.  H. 
Brown    is   County    Audi-       Noted    Apr.    30. 

I' r.- nk fort,  Ijid. —  (Official) — Bids  will  be  received  about 
June  2  for  paving  a  number  of  streets.  R.  H.  Bovnton  is 
City   Engr.      Noted  Apr.    9. 

+  Indianapolis,  Ind. — The  contract  for  paving  SSth  St.  has 
been  awarded  by  the  Park  Commissioners  to  the  MARION 
COUNTY   CONSTRUCTION  CO.,  at    $106,525. 

+Kentlnnd.     Ind. —  (Official) — The     contract     for  the      con- 

Btruction     of     two     roads     in     Jefferson     Township  has     been 

awarded    to   c    it.    BARNES   &    CO..    Logansport.   at  $6672   and 
$136S.      S.    R.    Sizelove    is    Audr.      Noted    Apr.    30. 

+  I.nfnyette,     Ind. —  (Official) — Contracts    for    the     construc- 
tion   of    gravel     roads    have    been     awarded    to:    .7.    H.    JONE, 
West    Point,   at    $6445    for   the    Marks    Road,    and    to   WILLIAM 
MAHONEY,   Lafayette,   at  $7833  for  the  Schmeier  Road.  G.  W. 
la   Audr.     Noted   Apr.   30. 

+  Mt.    Vernon,    Ind. —  (Official) — Contracts    for    constructing 

in  Point  Township  have  been  awarded  to  THOMAS  & 
THOMAS,  Mi  Vernon,  at  {8080  and  $4789,  and  to  the  MT. 
VERNON  CONSTRUCTION  CO.,  .Ml  Vernon,  at  $5395. 
Thomas  J.    Johnson    is    Engr.      Noted   Api 

Mnncfe,  Ind. —  (Official) — Bids  will  be  received  by  the  Com- 
missioners of  Delaware  County  until  10  a.m.,  .lone  3.  for  im- 
proving the  William  B,  Weaver,  Road  In  Centre  Township 
with   crushed   stone.     Francis   M.   Williams   is   County    Audr. 

+  \ctiii.ii.  Ind. —  (Official) — Contracts  for  the  construction 
of  stone  roads  in  Vernon  and  Sand  Creek  Townships  have 
I  to  H.  w  MILLER,  North  Vernon,  at  $S137 
rOORE  .V-  CRISE,  Letts, 
road  in  Sand  Creek  Township;  and  II.  W.  MILLER  at  $6313 
for  a  road  in  Sand  Creek  Township.  G.  J.  Bernhart  is  Audr. 
{Voted    Apr.    30. 

•fviin-i-niicH.    iml. —  (Official)— The    contract     for    the    con- 
i  ■       oads     in     Vim  i  Wash  Ington 

hips    lias  bein   awarded   to   I-;.    I>.   RUSSEL   Sandborn,  at 
loh   T.   Scotl    la  Audi.     Noted    Apr.   80. 

Belleville,    III.      The  has    authorized    the    pav- 

Maple  A  vs.,  with  ■  an  estimated 

0      G    H    Be  Ineke  is  Citj    i 

4-FlirIn,    III. —  (Official)-    Bids    wen  May    12.    by 

..Hows: 
South    State    Si.    10.696    Bq.yd     brick      LOQAN    &    OIERTZ   CON- 
STRUCTION   cii      i  Illinois 
Mc    Stone    .v-    i  'onsl  rm  llo  Welch, 

|.-       |>       M,  ,    oi  I'.il't      St  .      i 

nsobnlMr      eoi  I    Carth)       im| 

■i    i:V       IMTROVEMI     .  r       Co..       Racine,       Wis  . 
.,-,,i,i|| 

.,  ,    J32.416;    K     P     McCormlck,    - 

ITKHN      IMPROVEMENT     CO., 
31      (awardi  d 
$r.nr,i      ■  Concrete    Construction    Co.,    H««9      v     p 

Vlnocnl     I" 
i  IM- 

I  - 1 : .  IVEMKNT  CD  I;   H.  P.  Stri 

,.  Hon    '  '■■  .    •  i1' I  i  .    F     l". 
,      Noted  Ma 


■fGalesbarg:,  111. — The  contract  for  paving  South  St.  lias 
been   awarded   to  J.  B.   McAULEY,   at   $26,  iS2 

+AppIeton,  Wis. — The  contract  for  constructing  3300  ft. 
of  concrete  pavement  has  been  awarded  to  GARYEY  & 
SPRISTER,    at    $14,000. 

+  Keunsha,  Wis. — The  contract  for  constructing  the  Buri- 
lngton  and  Somers  Roads  has  been  awarded  to  GEORGE 
R.    WADE,    at    S26.650. 

La  Crosse,  AVis. — Bids  will  be  received  until  June  15,  by 
the  Department  of  Public  Works,  for  paving  Third  St.  with 
brick.     About  4613  yd.  will  be  required.     W.  J.  Fries  is  Compt 

♦  Milwaukee.  Wis. — The  following  contracts  for  street 
improvements  have  been  awarded  by  Fred  G.  Simmons. 
Com.  Pub  Wks.:  HASE  &  WEIHER:  sandstone,  Johnsor 
St.,  at  $3430;  sandstone.  Island  Ave.,  at  $10,144;  creosotec, 
b  ock,  Lisbon  Ave.,  at  $7375;  JOHN  H.  DONOHUE:  creosoteu 
block,  Lee  St.,  at  $4010;  C.  F.  HARWORTH,  Greenfield  Ave., 
grading,    sidewalk,    curb   and    gutter,   at    $5712. 

Xeennh,  wis. — Bids  will  be  received  until  June  10,  by  the 
Board  of  Public  Works,  for  paving  Doty  Ave.  and  Brien  St. 
H.    S.   Zemlock   is   Secy. 

■fRichland  Center,  Wis.- (Official)—  The  contract  for  lav- 
J^,rT£','}f?,r-rTJ,<,~''oncrete  Pavement  has  been  awarded  to 
GEORGE  Y\  ELCH,  Beloit,  at  $10,650.  Reuben  Sutton  is  Clk. 
Noted   May    ,. 

+  Superior,  Avis. — The  contract  for  paving  dimming  Ave. 
has  been  awarded  to  FIELDING  &  SHEI'PLEY,  at  $76,612. 
Noted   Apr.    23. 

Two  Rivers.  Wis.— The  City  Council  has  authorized  the 
paving  of  Seventh  Ave.  with  reinforced  concrete.  The  esti- 
mated cost  is  $10,000. 

pes  Moines,  Iowa — The  City  Council  has  authorized  the 
paving  of  East  Grand  Ave.,  about  26  blocks,  at  an  estimated 
cost  of  $la0,000.     Fred  N.  Carrs  is  City  Engr. 

,,  +,Fort  Hodge,  Iowa — (Official) — Bids  were  received.  May 
11,  for  constructing  31,274  sq.yd.  of  pavement  as  follows- 
BRYANT  ASPHALT  PAVING  CO.,  Waterloo,  at  $1.59  (award- 
ed contract):  Johnson  Construction  Co..  $165-  Capital  City 
Construction  Co.,  $1.59,  and  James  Hannalin,  $1.6S.  W  L 
Tang  is  City  Clk.      Noted   May   7. 

Two  Harbors.  Minn. — Bids  will  soon  be  received  by  the 
County   Auditor    for   the    completion    of   State    Road    No.    1. 

Kansas  City.  Kan.— ( Official)— We  have  been  advised  that 
Wyandotte  County  will  do  its  own  paving  near  Quindaro 
University.      Noted    May    7. 

Independence,  Mo. — The  City  Council  contemplates  con- 
structing a  50-ft.  road,  to  be  known  as  SSth  St.,  from  Broad- 
way   to   the   State   Line.    3600   ft. 

Kansas  City,  Mo. — The  Board  of  Pub'.ic  Works  has  author- 
ized the  paving  of  McGee  St..  from  24th  St.  to  31st  St.  R  L. 
Gregory   is  Pres. 

♦  (Official) — Bids  were  received.  May  11,  for  constructing 
a    bituminous    macadam    pavement    in    a    number    of    str 

A.  JARCKS  CO..  American  Rank  Bldg..  Kansas  Citv  at 
$0,595  (awarded  contract):  Foxhall  McCormack,  $0.S15-  Acme 
Paving  &  Crusher  Co.,  $0.72;  V.  A.  Balling.  $0.6S9;  and 
Brown  Bros.,  $0.S9.     T.  C.  Harrington  is  Secy      Noted   May   7. 

Joncslioro.  Ark. — Bids  will  be  received  bv  the  Board  of 
Street  Improvement  Commissioners  until  June  1  for  the  pav- 
ing with  brick  about  10.000  sq.yd.  and  laving  4000  lin.ft.  of 
concrete  curb.      B.   H.   Berger   is   Secy. 

Helton.     Tex The    Rogers    District    of    Bell     Countv      has 

voted  a   bond   issue  of  $250,000   to  construct   50  miles  of 

Corpus  Christi.  Tex. — Bonds  for  $50,000  were  voted  at  a 
recent    election    for    the    construction    of   roads. 

Corsicnna,  Tex. — Navarro  Countv  will  construct  50  miles 
of  rock  roads.  Bonds  for  $400,000  for  this  purpose  were  re- 
cently  sold. 

Crystal  City.  Tex.— The  La  Pryor  precinct  of  Zavalla 
County  has  voted  a  bond  issue  of  $20,000  for  the  construction 
of  roads.  Precinct  No.  I  of  Zavalla  Countv  have  also  voted 
bonds  for  $10,000  for  i  oads. 

Denton,  Tex. — The  Commissioners  Court  of  Denton  County 
has  ordered  an  election,  to  be  held  Julj  In.  to  vote  on  the 
question   of  issuing   $300,000    of    road    b 

Houston,  Tex.— The   Countv    Engine,  authorized 

I  ir,  plans  for  the  paving  of  thi  Durkee  School  Road 
from  Easi  Montgomery  Road  to  the  Urline  Road,  and  for  re- 
surfacing  the  Washington  County   Road  with  gravel. 

+The  contract  for  paving  the  Westfleld  Humble  Roai 
has  been  awarded  to  the   BALDWIN    REAQIN   CO.,   at   $11. 65a 

■^Marietta,  Okla.     The   contract   for  laving  20,000   sq.yd    ol 
remenl     has     bi  i  n     awarded     to     the     WES 

PAVINi lahoma    City,  Noted    Mar 

5   and   Apr.   30. 

*Wi Tex. — (Official) — Bids   will    be   r slved    by    W     'l 

Lockwood,    County     Audi-.,     until     10    a.m.,    June     15,     foi 
Btructii  Is  and   five   bridges,   in    Road   District    Mo 

McLennan    County.      About    in5    miles   of   road    will    be    bull 

I. ns   <  races,    Hf.    M,  Hon    will    be    held    June    l :;    t„ 

vote  ,,n  a   $50,000  bond   issue  for  the  construction  of   roads  In 
ounty. 

sanin    c  .    \     m  ,.,-    New     Mexico    win    sell    on 
'    Stati    Highway  bonds   lor   road   improve - 

m.ats       O.    N     Marion.   Sanla    l-V.    is    St.it.     Tn    is 


•fOrollno.     Mill. 
OPLING 


Mm 


stin, -ting    Tl'iki    lin.ft 
<     i,,     I.  \.Mi'iui:i:i:.     J  \ 


Port      Inarelea,     »  n~ii.     (Ofl 
until     l»    am.    June    '.'.    by    th.-    Board    of    Commissions) 

i  iu.'I  ion     of     .".  4      miles     of     road 
from     I'.lvn     i.  OUnty    line.        R       l>      M.l.allghlln 

,i\      \ililr, 

+ti,„  contract   for  constructing  th,-   Beaver-Lake  Crescenl 
l:,, a, i  to  DAVID  QOVAN,   Porl 
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Seattle,  Wash. —  (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  King  County  until  2  p.m.,  June 
1,  for  the  construction  of  Permanent  Highway  No.  1-B.  Byron 
Phelps    is    Clk. 

♦  Seattle,  Wash. — The  contract  for  repaying  Second  Ave. 
has  been   awarded   to  WILLIAM   KOPTA,   at  $73,944. 

+Si>okane,  Wash. — The  following  bids  were  received  for 
the  construction  of  16.6  miles  of  Palouse  Highway  from  Be- 
lair  Station  to  Rockford:  PACIFIC  BRIDGE  CO.,  at  $142,000 
(awarded  contract):  Boomer  &  Hughes,  $135,000;  Clifton. 
Applegate  Co.,  $146,.r,00;  Washington  Contract  Co.,  $147,997; 
Spokane  Asphalt  Macadam  Co.,  $165,600,  and  Supt  &  Huben- 
thal,  $171,800.     All  firms  are  located  in  Spokane. 

Taeoma,  Wash. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Mav  2S,  bv  the  Board  of  Commissioners  of  Pierce 
County,  for'  the  improving  Permanent  Highway  No.  5  in 
Pierce"  County,  about  two  miles.  J.  L.  Wadsworth  is  County 
Audr. 


Kugene.  Ore. — The  Citv  Council  has  authorized  the  paving 
of  Tenth  Ave.  East  from  Pearl  to  Mill  Sts.,  with  hard  surface 
34    ft.    wide. 

Portland.  Ore. — The  Oregon  Hassam  Paving  Co.  was  low 
bidder  at   $16,0S7   for  paving  Clackamas  St. 

Dayton,  Ore. —  (Official) — Bids  will  be  received  by  the  City 
Recorder  until  8  p.m.,  June  1  for  improving  Ferry  St.  Edward 
Hadaway  is  Street  Comr. 

+  <  uri.iia.  <  alii'. — The  contract  for  macadamizing  Main  St. 
has  been  awarded  to  O.  F.  EASLEY,  Alhambra,  at  $75,698; 
and  also  for  macadamizing  Joy  St.  to  the  JOHNSON-SHEA 
CONSTRUCTION    CO.,    Riverside,    at    $16,694. 

Los  Angeles,  Calif. — Bids  will  be  received  by  the  Board 
of  County  Supervisors  until  2  p.m.,  June  1,  for  grading, 
curbing  and  constructing  gutter*  on  Roosevelt  Ave.  between 
Pine  and  Cororado  Sts.,  Lamanda  Park,  Road  Dist.  No.  46. 
Louis    A.    Bartlett    is    Engr. 

+The  contract  for  improving  West  Adams  St.,  west  of 
the  citv  limits,  has  been  awarded  to  BRASHEAR-BURNS 
CO.,    Van    Nuys    Bldg.,    at    $13,190. 

+  Los  Aneeles,  Calif. — The  contract  for  improving  Los 
Angeles  St.  has  been  awarded  to  the  FAIRCHILD-GILMORE- 
WILT'  IN    CO.   at   $9934. 

Bids  will  be  received  until  2  p.m..  June  1  by  the  Board  of 
Countv  supervisors  for  paving  with  macadam  District  26, 
about  .3.56  miles  between  Iiellflower  and  Downey.  The  esti- 
mated  cost  is  $24,735.      A.    M.   McPherron   is   Deputy   Clk. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  by 
the  California  Highway  Commission  until  11  a.m.,  June  8,  for 
constructing    State    Highways,    as    follows: 

Shasta  County  from  La  Moine  to  Hazel  Creek,  about  9.9 
miles,    to   be   graded. 

Tehama  County,  from  the  southerly  boundary  to  Corning 
about,    8.8    miles,    concrete. 

Butte  County,  from  Lindo  Channel  to  the  northerly  boun- 
dary,  about    11.2   miles,   concrete. 

Glen  County,  from  Grapit  to  the  northerly  boundary, 
about   7   miles,  concrete.     Wilson   R.   Ellis  is  Secy. 

Toronto,    Ont. —  (Official) — Bids    will    be    received    by    H.    C. 

M m.    Mayor,    until    noon.    May    26,    for    grading    a    section 

of  tne  Huraber  Rl    er  Driveway. 

INDUSTRIAL   WORKS 

Brighton,  Mas*.-  -The  Thompson,  Norris  Paper  Box  Co.  is 
planning  an  addition  to  its  plant.  The  cost  is  estimated 
at   (125, 

Lowell,    Mass. — The     Bagshaw    Co.,    Wilson    St.,    will    build 
i irete    factory,    100x200   ft. 

Worcester.     Mass.       \l.-iini,.-     Bardskj      is     having     plans    pre- 

Fltzgerald    is  ,\i  •  a. 

Worcester,    Mass.     The    Hart     Renting    &    Powei    Co.     will 

build  :■    four-story  brick   factory,   58x41    ft.,   at    llirh  and    Austin 

I"     1 1 :      |>i  •  •  •  ■  1 1  f     building. 

which   li  42x76   rt.     The  cost   is  estimated   al   $40, 

Pawtucket,  11.  i.     Charli      K.  Shaw  and  W.   D.   Wilson,  Put  - 

naf.    Conn.,  wtucket    Box    Corpori n,    will 

[•hi       isl    ■.-.  111  bi     -i  i, I. 

+  \\ ,,,.,, «,,,k.i.    a.    i, — The    Dunn    Woi    ted    Co      Social    St., 
ITERN    CONSTRUCTION 

CO.,   for  .-in  addltloi  o  I        i iricl 

additlo  •       Charles   D,   Parker  Is 

■ 

Providence,   R.  1  Co.,  will  bulla" 

Idltlon     • 0      '      i ..    1 1  ireho 

+  -I | I   OBB,         I  '  'Mm   lal  I        Thl  1    i.   Inn.        Co 

ntracl     to    BABCOCI 
WILCI IX,    VVi     tori        l:      [.,    toi  t>!  li  I;    found!  ' 

0    ft. 

Moony,    v    ^  .  Co.    v  ill    build    a 

plan!  v,  16  State  St.,  1     Pri 

Mult, \.   \ .      i    .1     Filling)  I      I         Died  plan 

addition  to  I  will  bi    about    ,000. 

Jamestown,    n.    t.     Thi     i  oehl    Panel    Bo      Co     irlll    bi 

i  i        Willi. .in    Koi  Id 

■  ■  I .     will 

"."'in.     8.   s. 
•.  i.i, 


New  York,  N.  Y. —  (Borough  of  Brooklyn) — T.  L.  Neff's 
Sons.  105  Maujer  St.,  will  build  a  two-story  brick  factory, 
50x9S  ft.  The  cost  will  be  about  $20,000.  Frank  J.  Berlen- 
back,   260  Graham  Ave.,  is  Arch. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  C.  B. 
French  Cabinet  Co..  701  Flushing  Ave.,  Williamsburg,  has 
awarded  a  contract  to  the  WILLIAM  KENNEDY  CONSTRUC- 
TION CO.,  215  Montague  St.,  for  the  construction  of  a  one- 
story,   brick   factory   having   100,000   sq.ft.  of  floor  space. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — C.  F.   Rohmant, 

Sons  &  Co.,  343  Adams  St..  will  build  a  five-storv  reinforced 
concrete,  furniture  warehouse,  6Sx80  ft.  The  cost  will  he 
$55,000.     Ullrich,   367   Fulton  St.,  is  the  Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklvn) — The  Phoenix- 
Hermetic  Co..  194  Chambers  St.  (Borough  of  Manhattan) 
will  build  a  four-story,  brick  factory,  138x166  ft.  The  cost 
is  estimated  at  $125,000.  Smith  &  Miller,  11S1  Broadwaj 
(Borough  of  Manhattan)   are  the  Archs. 

New  York,  N.  Y. —  (Borough  of  Queens) — Frederick  Rus- 
sell, 51  Sixth  St.,  Long  Island  Citv.  will  build  a  two-story, 
brick  factory,  100x136  ft.  The  cost  is  estimated  at  $45,000. 
The  owner  is  drawing  his  own  plans. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  C.  A.  Willey 
Co.,  Vernon  &  Natt  Aves..  Long  Island  Citv,  will  build  a  six- 
story,  brick  factory,  75x122  ft.  The  cost  is  estimated  at  $115,- 
000.      John   Boese,   Bridge    Plaza,    Long   Island   City,   is   Arch. 

New  York,  N.  Y. —  (Borough  of  Queens) — Thomas  Daly. 
Corona.  L.  I„  N.  T.,  is  having  plans  prepared  for  a  two-story, 
fireproof,  brick  factory,  S3x92  ft.  The  cost  will  be  about 
$20,000.     R.  W.  Johnson  is  Arch. 

Dundee  Lake,  N.  J. — The  National  Silk  Dyeing  Co.  will 
build  additions  to  its  plant   here. 

♦Jersey    City,    N.    J. — The    TURNER    CONSTRUCTION    CO., 

II  Broadway.  New  York,  N.  Y„  has  been  awarded  -a  con- 
tract by  the  Oreat  Atlantic  &  Pacific  Tea  Co..  Provost  and 
Bay  Sts.,  for  the  construction  of  a  five-story,  reinforced  con- 
crete garage,   71x100   ft.     Howard   Chapman  is  Arch. 

Newark,  N.   J The  Haussling  Sash  Mfg.   Co..   62  Arlington 

St..  has  filed  plans  for  a  brick  factory.  The  cost  will  be 
$20,000. 

Allen  town.  Penu. — Clauss  Bros.,  manufacturing  shoes, 
boots,  rubbers  and  leather  goods,  will  build  an  addition  to 
their    plant,     costing     $1S,000. 

+Erie,  Penn. — The  H.  F.  Watson  Co.  has  awarded  a  con- 
tract to  A.  O.  McKEE  for  an  addition  to  its  plant  at  French 
and  15th  Sts.     The   cost  is  $10,000. 

Franklin,  I'enn. — The  Eclipse  Oil  Works,  whose  plant  was 
recently  destroyed  by  fire,  at  a  loss  of  $32,000,  is  planning 
to   rebuild. 

Philadelphia,  Penn. — H.  C.  Dahl  has  filed  plans  for  a 
three-storv  factory,  31x199  ft.,  to  be  built  at  233  South  Third 
St.    and    to    cost    $17,000. 

Philadelphia,  Penn. — Joseph  R.  Foster  &  Sons  will  build  a 
four-story    factory,    57x83    ft.,    at  Second   and  Lippincott   Sts. 

Philadelphia,  Penn. — Kahn  &  Creenberg,  2532  North  Broad 
St.  will  build  a  three-story,  50x75  ft.  garage.  The  cost 
will    he    $25,000. 

Philadelphia,  Penn. — The  Hellwig  Silk  Dyeing  Co..  Ninth 
and  Ruttonwood  Sts..  will  build  a  new,  one-story  plant,  to 
include  a  mill  building,  dyehouse,  office,  finishing  room  and  a 
boiler    house. 

Baltimore,  Mil.  Dietrich  Bros.,  Pleasant  and  Davis  Sts., 
are  constructing  a  30x300  ft.  shop,  with  a  crane  runway, 
70x300    ft.      Three    buildings    will    he   erected. 

Baltimore,  Mil.  (Official)-  John  H.  Dirkman  &  Son.  33 
East  Montgomery  St.,  will  build  a  four-story  addition.  49x81 
ft.,  I"  their  candy  manufacturing  plant.  The  cost  is  estlj 
mated  :it  120,000.  Kubltz  &  Stevenson.  Equitable  Bldg.,  are 
the  Archs. 

Lynchburg,   v«.     The   Pocahontas  Guano  Co.  plans  a   fertl- 

lizi-r  mill  of  heavy  frame  construction,  110x120  ft.  J.  E. 
I  ■■     sath   is  Mgr. 

Albany,  «;n.-  The  Planters'  Oil  Co.,  whose  cotton  nil  mill 
was  recently  destroyed  by  Are,  at  a  loss  of  $35,ooo  will  re- 
build. 

Ponchatonla,   La.     The    Ponchatouln    Veneering   ,*;■    Package. 
Co.,    recentlj    organized    with   a    capital   of  $50,000.    will   build   a 
box    factory.     J.    I  •     Mea  ron    is   Mgr, 

It,,  %  ->  III.-.  I. a.  'I'll,  i.n  i.  lull  I',.,-,.  Cola  Co.  lias  purchased 
the  bottling  plan!  of  the  Onj  Oln  Co.,  which  It  will  enlargi 
with   several   additions. 

Blnghamton,    Tcnn.     The    American    Car    X-    Foundry    Co., 

v.  \ |.l.i:ii     ivas    li*     damaged    by    (lie    to    (he   extent    ,'C 

j  ,  6,000,   plana  i"  i  ebulld  .it   once, 

Knoxvlllr,    Tcnn.      The    Pulton    Co.,    will    build    n     plai 

the     manufnctiii  '■     of     I and     h  on     ni:  I  lugs     for     i  adii 

li    will   ii  lm     ii'"  •    main    buildings;    5«x  I7'i    li  .     ,61 

LOG i    iO    i     i  ft.;  about   2  i.000  BQ.ft,  of  floor  i  pai  i 

Innntl.    Ohio     The     Clt nntl     Iron     &     Steel     Co      will 

I. nil, i  to    ''      nlnnl    'an    SI        Hnrrj     Make    and 

\     1 1  M,  I ..    l'i  ovld lank   111 

the    \m  i 

Cincinnati,    Ohio      The    Krlppondnrl    Dlttman    Co.,      ' 

lolnli        II         hoi     1'itctory,    on    w  hlon 
an  addition  w  in  be  built, 

+  (  In,  Iniiiill.    Ohio      'I'h.     1...    Ill, , n, I     Machine    Tool 

irl     to    the    KVANS    Sit  101 

I I I  i;  i  .    ii   1 1 .1 .1  \i ;    i  'i  i      :.  I  'i    Main       I       i adrill  Ion    to    Hh 

10   fl       el   i      Rupp,    24    Johnston    Hid     .   are    tM 
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Cincinnati,  Ohio — Ault  &  Wiborg,  woodware  manufactur- 
ers, will  enlarge  their  varnish  work  plant  on  Cleaney  Ave. 
The  new  addition  will  contain  over  13,500  sq.ft.  of  floor  space. 
Tietiz    &    Lee    are    the    Archs. 

+  i  incinnnti,  Ohio — The  Ford  Motor  Co.  has  awarded  a 
contract  to  IRWIN  &  LIGHTON,  126  North  12th  St.,  Phila- 
delphia, Perin.,  for  the  erection  of  a  four-story  and  double 
basement,  reinforced  concrete  service  building,  225x225  ft. 
John  Graham.  3030  Woodward  Ave.,  Highland  Park,  Mich.,  is 
Super  v.  Arch.     Noted  May   7. 

Cleveland,  Ohio — The  Hydraulic  Pressed  Steel  Co.,  3152 
East  61st  St.,  will  build  a  two-story  plant  for  the  manufact- 
ure of  steel  barrels.     The  cost  will  be  about  $30,000. 

Cleveland,  Ohio — The  Eagle  Storage  &  Moving  Co.,  S00 
Eagle  Ave.  will  build  a  six-story  and  basement  storage  ware- 
house, 33x150  ft.  The  cost  is  estimated  at  $60,000.  Paul 
Matzenger,   109   Lenox  Bldg.,   is  the  Arch. 

Sandusky,  Ohio — Gallagher  Bros.,  will  build  a  new  two- 
story   warehouse,    33x115   ft.,   in   Railroad    St. 

■rSpriiigtiebi,  Ohio — The  Springfield  Rv.  Co.  has  awarded 
a  contract  to  the  W.  W.  LINDSAY  CO..  Philadelphia.  Penn., 
for  the  new  car  barns  to  be  built  at  Clifton  and  East  Sts. 
The  building,  115x234  ft.,  will  include  a  machine  shop,  car- 
penter shop  and  store  room  and  will   cost  $100,000. 

Warren,  Ohio — A  press  report  states  that  Thomas  Bros.. 
Niles,  Ohio,  and  associates  will  build  a  six-mill  steel  sheet 
plant.     The  cost  is  estimated   at   $1,000,000. 

Batesville.  Ind. — The  Union  Furniture  Co.,  will  build  a 
four-story  addition  30x130  ft.  to  its  factory.  Martin  Fisher, 
Central  Ave.,  Cincinnati,  Ohio,   is  Arch. 

+Detroit,  Mich. — The  Edison  Illuminating  Co..  State  and 
Washington  Sts.,  has  awarded  a  contract  to  Albert  A.  Al- 
hrecht.  820  Penobscot  Bldg..  for  a  two-storv  and  basement 
industrial  building,  50x130  ft.  The  cost  is  estimated  at  $40,- 


Detroit,  Mich. —  (Official) — We  are  advised  by  the  Cadillac 
Motor  Co..  that  there  is  no  foundation  to  the  report  of  its 
building    an    eight-story    factory.      Noted    May    7. 

Saginaw,  Mich. —  Paul  F.  H.  Morlev  &  Bros.,  will  build  a 
three-story,  100x120  ft.  addition  to  their  warehouse.  The  cost 
is  estimated  at  $70,000.  Cowles  &  Mulscheller,  Chase  Block, 
are   the  archs. 

Chicago,  111. — The  Porcelain  Enameling  &  Mfg.  Co..  100 
56th  St.,  plans  a  one-storv  factory,  75x125  ft.  The  cost  is 
estimated    at    $18,000. 

Chicago.  III. — J.  S.  Holmes,  1531  Jarvis  Ave.,  has  filed  plans 
for  a  one-story,   brick    garage.      The  cost   will   be   $12. noil. 

+StcvcnM  Point,  Win. — The  Stevens  Point  Brewing  Co..  has 
awarded  a  contract  to  ABB  &  PLAYMAN  for  a  new  brick 
and  steel  bottling  house,   40x100  ft.      The  cost  will  be  $11,000. 

Des  Moines,  Iowa — It  is  reported  that  the  Manchester  Bis- 
cuit Co.  will  build  a  plant  here  costing  $124,000.  S.  D.  Man- 
chester is  Pres. 

Worthington,  Minn. — J.  T.  I'Irich  plans  a  one-story,  brick- 
garage,    104x104    ft.      Cost   is   estimated    at   $10,000. 

Kanans  City,  Mo. — The  Born-Claney  Laundry  Co.  plans  to 
build  a  laundrv  at  Broadway  and  19th  St.  The  cost  is  esti- 
mated   at    $50,000.      Emil    Dorn    is   Treas. 

+KniiNaM  City,  Mo. — William  Volkner  has  awarded  a  con- 
tract to  ALEXANDER  KINGHORN  tor  a  six-story,  rein- 
forced concrete  warehouse,  to  be  built  at  210  Main  St.  The 
cost  will   be   $65,000. 

The  Lechtman  Printing  Co.  will  build  a  new  plant.  Cost 
is  estimated  at  $50,000.     Cusil    Letehman   is   Pres. 

Anncortes,    Wuk. — C.     D.     Mayhugh,    LaConner,     Wash.,     is 

having  plans  prepared   f"i    a  plant  to  manufacture  brick,  terra 
COtta   and  drain  tile.     The  cost  is  estimated  at  $15. 

Tort  Angelcx.  \\  n»h.  Sibley  &  Hotchklss,  Seattle.  Wash., 
will  build  a  cold-storage  plant.  The  cost  is  estimated  at 
$350,000. 

The  Fiber  Products  Textile  Mfg.  Co.,  Seattle.  Wash.,  con- 
templates building  a  fiber  products  manufacturing  plant.  T. 
J.  Tomlinson  is  Pres. 

Portland,    Ore.      ('.    A.    Wagner    will    build    a    two-story    and 
lent    laundry    at    Second    and    Arthur    sts.      The   cost    will 
be  $14,000.     Emil  Schacht   &  Sons  are   the    Irchs 

Oro  Grande,  Cnllf.-  C.  1 nardt,   H.  W.   Hellman   Bids;.,  Los 

Angeles,    Calif.,    will    liuild    a    cement    mill    here    of    -■ bbl, 

Buy   ca  pacit: 

Sun   Pedro,  Calif.-    The    Van    Camp   Sea     I' 1    Co.,    intends    to 

its   plant    at   a  cost  of  $25. "no.      F.    II.    Ford    and    W.    F. 

■   re  Interested, 

Vancouver,  n.  c.  The  V  incou  er  &  Prince  Rupert  Co.,  71 
Watei    si.    has   filed    plans  for  a    cold-storage   plant.      Tl 

I  ill    i 

Windsor,  Ont.  The  United  Electro  Products  <'".  has  pur- 
chased    a     site     on     which     to     build     a     new      factory,     co    im 

-  I 

FEDERAL    GOVERNMENT    WORK 

Dredging      R i  ihh.      Rids    were    received,    Mac    9,    by 

the    Chief    mi     the    Hun   in    of    Yards    and     Docks,    Xi\\     Dept., 

1)     I  '  .    i  "i     tired  tin      Host  on     Navj      Fnrd, 

•bout    31,500   ni  v  ,i       it. 'in    i  i       |>. I.,  when  tot    I 

In  any  mm,-   -dip  Is  less   ii  n  hen 

dredging     In     nn>     ont      slip     Is    between     1000    and 

OU.yd       r    cu.yr]  i  no    slip 

Ih  <i\  er   2 at  v,l       Eastern    l)n  dv  in .■■    Co.,   247     \ tic    i.ve„ 

i,    Mass.,    ill. 

o.,    Ltd.,    147    Atlnntli  I  ,    (1),   60c.!    (2). 

Noted     Mm 
i.    i.i.m:      fixtures     Bo  i  Bids    «lll    be    received 

until    ■;    p.m.,    .inn.-    in.    i.\    ii:,, it     Wenderoth     Super\       Ireh 
Trc   -    mi  v     liepl  .    Washington,     I).    C\,    for    fin  ,1    In- 

tui  ■   ■    In    Hit     11     H     Custom    ll. in   ,     mi     Bo 
ton.     Mass. 


Heating  and  Pumping  Plant — Chelsea,  Mass. — Bids  will  be 
received  until  11  a.m.,  June  6.  by  H.  R.  Stanford,  Chief,  Bu- 
reau of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for 
furnishing  and  installing  a  complete  heating  and  pumping 
plant  i  except  building  and  boilers)  with  piping  connections 
and  distributing  systems,  at  the  U.  S.  Naval  hospital,  Chelsea, 
Mass. 

Float — Newport,  R.  I. — Bids  will  be  received  until  11  a.m., 
June  6,  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and  Docks. 
Navy  Dept.,  Washington,  D.  C,  for  one  concrete  float  and 
wooden    brow    for   U.    S.    Naval    Hospital,    Newport,    R.    I. 

Ito.-uls  and  Walks — Newport,  R.  I. — Bids  will  be  received 
until  11  a.m.,  June  6,  by  H.  R.  Stanford,  Chief  Bureau  of 
Yards  and  Docks,  Navy  Dept..  Washington,  D.  C  for  roads 
and  walks  at  the  U.  S.  Naval  Hospital  Reservation,  New- 
port,   R.    I. 

•  Hangar  and  i.unrd  House — Governors  Island,  N.  Y. — Bids 
will  be  received  until  10:30,  a.m.,  May  2S,  by  the  Department 
Quartermaster,  for  constructing  a  hangar  and  guardhouse 
for  hydroaeroplanes  on  Governors  Island. 

Post  Otlice — New  Rocbelle,  N.  Y. — Bids  were  received  as 
follows,  May  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasurj 
Dept.,  Washington,  I>.  (.'.,  for  the  construction  of  a  post  office 
at  New  Rochelle,  (a)  limestone;  (b)  sandstone:  George  T. 
Kelley,  Yonkers,  N.  Y.,  (a)  $59,946,  (b)  $60,137;  William  H. 
Egan,     (a)     $66,013,     (b)     $66,590;    Rome    Corporation    Builders, 

(a)  $66,266,  (b)  $67,000;  J.  C.  Lyons  Sons  Co..  (a)  $67,500,  (b) 
$68,450;  Westchester  Engineering  Co.,  (a)  $69,900,  (b)  $71,900; 
Midtown  Contracting  Co.,  (a)  $70,607.  (b)  $71,100;  William 
H.  Fissell  Co.,  (a)  $70,990,  (b)  $71,990:  Fountain  &  Choate, 
la)  $71,500,  <b)  $72,250;  Conners  Bros.,  Lowell,  Mass.,  (a)  $72,- 
289,    ih)    $72,900;   A.   M.   Barrows  Construction   Co.,    (a)    $72,76o, 

(b)  $73,266;  John  H.  Devees  Bros.,  Inc.,  (a)  $72,556;  Miller- 
Reed  Co.,  Ca)  $73,470,  ()b)  $73, 270:  Joseph  D'Bendetto  (a) 
$73,987,  (b)  same:  Andrew  J.  Robinson  Co.,  (a)  $73,S97,  (b) 
$73,967;  Frank  Nordone.  Mount  Vernon,  N.  Y.,  (a)  $74,750, 
lb)  $74,900;  J.  H.  Taylor  Construction  Co.,  Inc.,  (a)  $77,000, 
lb)  $76,900;  Libman  Construction  Co.,  la)  $77,300,  Ih)  same. 
De  Riso  Bros.,  Inc.,  Town  of  Union,  N.  J.,  fa)  $78,945;  Charles 
E.  Currier  Co.,  Boston,  Mass.,  (a)  $79,651,  (b)  $79,S76;  Neptune 
B.  Smyth,  Inc.,  (a)  $79,652.  (b)  $79,852.  All  above  bidders 
of  New  York,  N.  Y.,  unless  otherwise  specified.  Building,  two 
stories  and  basement;  ground  area,  7510  so,. ft.,  stone,  brick 
and  terra  cotta  facing,  fireproof  construction.      Noted  Apr.   16. 

Locomotive — New  York.  N.  Y. — Bids  will  be  received  until 
11  a.m..  June  6,  by  H.  R.  Stanford.  Chief  Bureau  of  Yards  and 
Docks.  Navy  Dept..  Washington.  D.  C,  for  one  25-ton  saddle 
tank  switching  locomotive  at  the  Navy  Yard,  New  York,  N.  Y. 

♦Refrigeration  Vessel — New  York,  N.  Y. — The  contract 
for  converting  the  transport  steamer  "McClellr.n"  into  a 
refrigeration  vessel  has  been  awarded  to  the  MAYER  ICE 
MACHINE  &  ENGINEERING  CO..  5  Morris  St.,  Jersey  City, 
N.   J. 

PoNt  Office — Burlington.  N.  J. — Bids  will  be  received  until 
3  p.m..  June  17,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas- 
ury Dept..  Washington,  D.  C,  for  the  construction  complete 
(including  mechanical  equipment,  interior  lighting  fixtures, 
and  approaches)  of  the  IT.  S.  post  office  at  Burlington,  N.  J. 
Tt  will  be  a  two-story  and  basement  building,  ground  area. 
3S00  sq.ft..  construction  nonfireproof,  stone  and  brick  facing, 
composition    roof. 

Dredging — Philadelphia.  Penn. — Bids  will  be  received  until 
11  a.m..  June  6,  by  H.  R.  Stanford,  Chief.  Bureau  of  Yards  and 
Docks,  Navy  Held..  Washington.  D.  C.  for  dredging  in  reserve 
basin,   navy   yard,   Philadelphia,   Penn. 

IrRcnioving  Wreck — Wilmington.  Del. — Bids  will  be  re- 
ceived  until  11  a.m.,  June  4.  by  Mai.  E.  N.  Johnston.  Cotps 
Engrs.,  U.  S.  A.,  for  removing  wreck  of  steamer  "Charle- 
magne Tower,  Jr."  sunk  in  Atlantic  Ocean  near  Seaside  Park. 
X.   J. 

Centrifugal  Pomps  Washington  Barracks,  D.  C. — -Bids 
will  be  received  until  11  a.m.,  June  12.  by  Lt.  Col.  Joseph  E. 
Kuhn,  Corps  Engrs.,  1'.  S.  A.,  for  furnishing  motor  driven 
centrifugal  pumps. 

^Sprinkler  Equipment-  Washington,  D.  C.  —  Bids  will  be 
received  until  2  p.m.,  June  17.  l,>  Lewis  c.  Laylin,  Asst.  Secj  . 
Department  of  the  Interior,  for  Installing  sprinkler  equip- 
ment in  the  Land  Office,  Patent  Office  and  Pension  office 
buildings,  of  the  Interior  Department. 

Post  office     Hampton,   Va.     Bids  were   received  as  follows, 
May    :>.    by   Oscar   Wenderoth,    Superv.    Arch..    Treasury    Dept., 
Washington,    i  >.   C,    tor   the   construction    of   a    post    office   at 
Hampton,    (including   mechanical   equipment.   Interior   b 
fixtures  an, l  approaches),    (a)   limestone;    (b)   sandstone:    Tor- 

■  ■  ion,    i',,..    Phlli Iphla,    Penn  .     (a)     (48,322      (b) 

$49,172.     J.  S.  Rogers  Co.,  Moorei  ■  ■<     N     I         l)  $54     b) 

Ne«  port    i  lonsi '  ii ii    8     i  i  Co.,    M<  B  pot  I 

Mews,  Va.,  iai  $54,492;  (b)  $56,492  w  ,i.  Brent  Constru  I  on 
Co.,    Noi  folk,     Va.,     (a  I     $61,279;     <b)     •    "  ■:■■        Ha  del 

Philadelphia,    Pi  >)       14,970.      J.    L. 

m  i >,    N.    >'..    ia)    $68,892;     (b) 

i  e  Plains,  N,   v..    <a)   $60,700;   .  l> ) 

$64,700.     oiin   Qarlach,    Frostburg,    Md  ■  >    $68,- 

I,      I'.ai  nes    Bi  os  .    i  os.  im  port,   Ind  Dletrlck- 

a   on    Co.,    Rli  0       i:. 

Co.,     1 1. mi], ten.     Va,,     i,i  Noted 

Apr.    9. 

■fnrcdging — Norfolk,   Va      The   contract    ror   dredging    ln- 

,i.  i  waj     '  rom    No  N.   C, 

has   been  i:,  iWERS    Si  II  THERN    I  •';  EDGING 

CO.,  Galveston,  1  Noted   May  l  I, 

Post    Office     Mound  vll  ,  d    as 

rollov,  b,  May  14,  by 
Dent.,  vi  i,   i>   C,  for  the  construction  of  a   post  office 

.,  I      M  , .  1 1 1  r ,  I      .  ill.-.      I  :i  )      IIiim  vV        II        I 

,  ',.  .     \,M,       ',   0 

u      Still  1 1on    Co.,    (a)    $i  i      Co . 

\i stow  ii.     N      .1  . 

port.     In, I  .     , 
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363  500  (b)  $67,000;  Volney  E.  Taylor,  Huntington,  WVa.. 
(IV  $66  560,  (b)  $68,560.  Two-story  and  basement  building, 
ground  area,  1800  sq.ft.,  fireproof  construction,  stone  lacing 
Noted  Apr.    9. 

♦Post  Offlce-Caraden,  S.  C— Oscar  Wenderoth,  Superv. 
Jrnh  Treasury  DtH  Washington,  D.  C,  has  awarded  the 
^trkcTlor  the  cSnsuuotion  of  a  post  office  at  Camden  to 
ALGERNON    BLAIR,    .Montgomery,    Ala.,    at    $34,934. 

ESBSSSSEfe  »*.««%&£« 

,-cst  Offlce-Lafayette,  La -Bids  were  received  as  foUow^ 
May    li     bv    Oscar    Wenderoth,   Su  "  '  \.  ^rcli.,    ire.  ■   "  i 

Washington,    D.    C,    for    the >    construct     „    ^  J  '    *^. 

Lafayette,    (a)    limestone     OO    sa. mist  cur e        . Ne«    °'|47   ;or      (b) 

li,,    -'i,  4'.,'P   .1.   E.  Jenkins,  Ocala,   Ha,    ia>    -M-i.-'"   .     '  >    i 

Apr.  16. 

■  t^ou-^^^twe^'le^^^o^ra^^neV^6^ 
nas^een  Warded "{,?  A  G.  THOMAS,  New  Orleans,  La.,  at 
$14,590.     Noted  Apr.  9. 

$7500.     Noted  May   7. 

-•^^-r^-^;:^n^^.r'%''^^S^ 

^sf.%U.t95n;Cnlk3HegffidaU^  New  Albany,  Ind..  $9599. 
Noted    Apr.    16. 

^&rin|"n|e««^SH^oS 
R0leUS^0^..a?fttsbVrghf^?C|T4S5    per    day    for 

-.-'-V^^o-P^birlhr^nn!-   fti 
..  dredges.     Noted   Ma>     .. 

■  "'."V."?    .^rr^hT^^mi^m^^v/in^an^frai^W^;:: 
iKi^0IndVnaCSUcToo!teaasmfho 

'./'in,     h     M-V      '-. !.'Vi"     .%'.:..-....,.    Wheeler  Blaney   Co., 

§  '■ ir8fio« 

■  in    \     Netts.   Milwaukee,  Wis.,   •■  i  '■>■'■   '  l"usul'" 
|g ^Engineering    Co.,    Milwaukee,    Wis.,    Jll,940. 
Timber     ETC  111.     Bids  were  received .Apr.  28.  by  MaJ; 

CitVfcl  grand  total.     I  Co.,  1  nion    Wills,  Wash., 

■    ?;      v"!",'  '.'",;:;.. 

/  V   *  ,  i  <i    Htnes    Lumber   Co.,    *  hlcaso,     111..    $sssf, 

I°rB 
Wait-    Lur,  ber  l  i  neapolis.  Minn.,    $    165    (a)      6832,      i 

12790  .,!,,.,,        i,,, ti<  apolls,   Minn.,  S7910,   (a,) 

■i    •     Ch  irh        h  Ison    (  p.,    San 

•    ■  ", 

dee   &    Supnl      Co      Di       Moines,    10^  i  ' ,      ',' 

Co.,  Portland, 
CO  '  homton 

Lumb  ' 

Hovden    ,  ''■',,,,■ 

\V       Mill., 

i     com- 

factu   i  '' 

1971 ; 

,        70 

'       i 
i 

,  Pom    ' •  '  i  m      ''"  y 

.    i 

brick 
ictlon, 

,  .    Mini     i  >> '" '"     .  B,i      "  ,'" 

hi, n 


Buildings — Fort  Riley,  Kan. — Bids  were  received  Ma 
by  Capt.  John  J.  Ryan,  Constructing  Quartermaster.  Corps 
Engrs..  1'.  S.  A.,  for  constructing  (a)  blacksmith  shot)  il.) 
post  laundry  at  Fort  Riley,  as  follows:  R.  B.  White,  (a) 
$10,017,  (b)  $3175;  (a)  J.  T.  Dalton  &  Son,  (a)  $10, 002,  lb)  $2953; 
C.  C.  Steavenson,  $80S2,  (b)  $2548;  Flower  Bros.,  .$1,27  1.  (b) 
$2948;  Spangler  &  Hunter,  (a)  $9985;  John  Holmgren,  (a) 
$9480;  Stansbury  &  Hardman,  Parsons,  Kan.,  (a)  $11,274.  (b) 
$4653;  Kellv  &  Baehl,  Leavenworth,  Kan.,  (a)  $9949,  (b) 
$2870.      Noted   Apr.    23. 

Post  Office — Wahpeton,  N.  D. — Bids  were  received  as  fol- 
lows May  5,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post  offii  e 
building  at  Wahpeton,  bids  to  include  mechanical  equip- 
ment, interior  lighting  fixtures  and  approaches.  Ei 
Schuler,  Pasadena,  Calif.,  $41,000.  J.  W.  Miller,  St.  Paul, 
Minn..  $41,590.  George  W.  Stiles  Construction  Co.,  Chicago, 
111.,  $44,778.  The  building  is  to  be  one  story  and  basement, 
with  a  ground  area  approximating  3230  sq.ft.,  brick  facing 
composition  roof  and  first  floor  of  fireproof  construction. 
Noted  Apr.   2. 

Post  Office — Excelsior  Springs,  Mo. — Bids  were  received  as 
follows.  May  13.  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Kept.,  Washington,  I'.  C.  for  the  construction  of  a  post 
office  at  Excelsior  Springs;  la)  limestone;  lb)  sandstone. 
Nicholas  Miller.  Kansas  City.  Mo.,  (a)  $48,580.  J.  H.  Wiese, 
omaha.  Neb.,  (a)  $46,370.  Hiram  Lloyd  Bldg.  &  Construc- 
tion Co.,  St.  Louis,  Mo.,  (a)  $46,537:  (b)  $47,037.  Frank  H. 
Latimer  &  Son.  Kansas  City,  Mo.,  (a)  $48,344.  Newport  Con- 
tracting &  Engineering  Co.,  Newport  News.  Va.,  (a)  $54,80;,; 
(b)  $55,805.  General  Construction  Co.,  Milwaukee,  Wis.,  (a) 
$48,460;    (b)    $49,066. 

Post  Office — Longview,  Tex. — Bids  were  received  as  fol- 
lows, May  12,  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C,  for  the  construction  of  a  post  office 
at    Longview,    (a)    limestone;    (b)    sandstone.      Moos  &    Rodgers. 

„t„  ..„..,.  n      rr. —        /„\    to    can        nnnlal    T     Vler1^  vtli  v      1  Mi  i  l-iilt"  Ion  in. 


Newport  News,  Va..  (a)  $47,000;  (b)  $4i.500.  George  A. 
Shaul,  Seneca,  Kan.,  (a)  $47,666.  Building  to  be  two-story 
and  basement,  ground  area,  3800  sq.ft..  non-fireproof  con- 
struction,   stone    and    brick    facing,    composition   roof. 

♦  Elevators — Denver,  Colo. — The  contract  for  installing 
the  elevators  in  the  U.  S.  post  office  at  Denver,  has  been 
awarded  to  the  OTIS  ELEVATOR  CO.,  Washington,  D.  I '.. 
at    $36,883. 

Mechanical  Equipment  -Deliver.  Colo. — Oscar  Wenderoth. 
Superv  Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded 
contract  for  furnishing  and  installing  the  mechanical  equip- 
ment  in  the  post  office  at  Denver  to  CHRIS  IRVING  PLUMB- 
ING &  HEATING  CO.,  Denver,  Colo.,  at  $107,934.     Noted  May  H 

+Post  Office — Denver,  Colo. — Oscar  Wenderoth.  Superv. 
Arch  Treasury  Dept.,  Washington.  D.  C.  has  awarded  con- 
tract for  the  "interior  finish  of  the  Denver  post  office  to 
NORMAN  KERR  CO.,    1123    Broadway,    New   York,   at   $4^_'. 

Y.-ilK-s  Boise,  Idaho-  Kids  were  received  May  7.  by  the 
Dir  U  S.  Reclamation  Service,  Los  Angeles,  Calif.,  for  tur- 
nishing  2"  balanced  valves,  for  the  Arrowrock  Dam  Boise 
irrigation  project,  Idaho,  as  follows:  Joshua  Hendy  Iron 
Works,  San  Francisco,  Calif.,  $64,317;  Power  &  Mining  Ma- 
chinery Co  New  York,  $71,016;  Steacy  Schmidt  Mfg.  COJ 
York.  Penn.',  $76,825;  Coffin  Valve  Co.,  Neponset  Mass .  $82,4 
600-    Bethlehem    Steel    Co.,    Bethlehem.    Penn.    $101.21'..    ■ 


burgh  Valve,  Foundry  &  Construction  Co.,  Pittsburgh.  ivnn; 
;«i:iv  piatt  Iron  Works,  Dayton,  Ohio,  $93,:>00;  Best  MM 
Co.,    Pittsburgh,    Penn.,    $95,000;    Rosedale    Pnundry    &    Macl.nK 


Francisco,     Calif.,     JH6.008;     Norberg     Mig     Co      Mlhu  tikee. 

Wis..   $118, I;   Seattle  Construction   &    Pry   Dock   <  o.,  Seattle, 

Wasli  $119.-100:  S.  Morgan  Smith  Co.,  Vork,  Penn.,  $1  ".  "" 
Pooh  Engineering  &  Machine  Co.,  Baltimore,  Md.,$12l,loo. 
Washing! ron  Works,  Seattle,  Wash,  fia.r.oo:  Otis  Ele- 
vator Co.,   New    York.  $123.1  .  i      v apolis   Si  eel   ,v    Machinery 

CO.,    Mlnnea IS.     Minn.     $121, ,     Pulton     Engine     Works      Eos 

Calif.,   $126,443;   Camden. Iron    Works,  Camden,   N.  J., 

I  29, '      Noted    Apr.    16. 

Bui iu      Phoenix,     Ariz.      Bids     will    be     received     until    I 

,,,,,,  June  8,  by  Cato  Sells,  Comr.  ol  Indian  Afinlrs  Wash- 
ing  ,    i,    C,    toi    constructing   a    brick   industrial   building  at 

i  n,    i  'ho  n  .    i  ndlan  School. 

Machinery    and    Valves— Seattle,    Wash.     Bids    will    be    rjB 


■.ids    will    be    re- I 

,,...,, i    untlll u.    June    IB,    Pi     Mai.    .1      P-    i'a\aiiangb.    Seattle.' 

\-.   ,    ,,     for  machinery  and   valves   for  Eakc   Washington  canal  I  ( 

P.is«     Office      Crass     Vnlbv.     Calif        Pids      were     , ived     as 

,,,1,.  ii,        i,      l,i     Oscai      Won, le, oil,.     Superv.     Arch.,      I  reaj-l 

I  i.  o|         w    .     ton,      I'.     C,     I  •  ■'-     tl islrucllon      (lnclutl-| 

.    .  I    equl int,    Intel  lor    lie  hi  inn     llvtuies    and    an-  f 

,    ,„.'  ,   'office    bnildin        I'o                              lie-          Welch 
'     LlH  12.474         '       C ;   ;•<». 

I-,    ,.    |        nnllegPl        San      I  eo  ,I.,MI  Kline      <    ....    ' 

,   |i  .li  '   I :'   hub   i       I'a      "a.    <   ''If., 

nuil    I. a    ,  -".  "I     wllll  11 

.  ,   ol   api '  "       " 

1 li'o Btl  u,  lion.       Noted    Apr.    2. 

Poul    Office      iiinioid.    Cnlll       Bid       «  111    bo    r Ived    nnili 

,  ,        i       i.     Oscai    w i  '  ol  li    Sup,  ii      \  i-.di  ,  Treasury 

i'„  ,,,  ■  .     i  ■    ' '  .   for   H nsti  ii.  li ouiiilcie    dn- 

d      I""'    lit,      Inl.-rlol       IP    1,1  I'O-      IIMlires     II nil 

01      thl       I  I -'  I  i  II,,! 

Hill  I  111  "el      I     ,      Ill,      I' Ill 

I 


la.   I, 


1     I  eri-a     coltl 

i    iii.    i ,   iii    i    Boor  "1    iii  ■  i" ...n 
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the  IT  5  R^T;0rl?"d'  Calif.— Bids  were  received  May  9  by 
tlon  "ysfenf  secolfd  ZitSenV.Ce'Hf°r  excavation  of  dfkri.'u- 
Waso,,;  Kl  m.itl  Fills  nVP  ii2dv.>?r°.J?,Ct'  as  foll»ffs:  W.  H. 
Calif  S21 "nss-  to •  t  b  u re  S19.S23;  Albert  Hawkins,  Orland, 
Lain.,    ^1,088,    W.    J.    Schmidt,    Berkeley,    Calif,    $2S,S9S 

cei^f^T^TS"  fnranh0iSCr?'  CaIi4-Bids  will  be  re- 
Arch.,   Treasury   lint      wLi?'    bJ    °?.car    Wenderoth,    Superv. 

h^iTii*  ---ww- f-^sss^ sss 
erases ^^ShssF  YWssS 

lumber,   etc.,   at    Panama  scales,  altitude   gages, 
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be  *eecee1iv?drrunItn    u^l"*  H?,8t8'  0E«c._Panama-Bids  will 

12  by*&V"caT^Bf.dS  we^'e  'eceived  as  follows,  May 
Ir,    Pan^maFCana^.°^  {shin'lfo,? "!,rS  c  °^r  Pfi£Ri?-ni  °m? 

tar  i»5il^^.'fusavHofg%ii 

ftiter-Coiflev  life  V  V»  f'i'"oni  P,?nn-  (a)  *2-4S:  S™.400. 
(b.  s .  i  xi>> 'mi  fT„rf "  sl'"'-?h.  ?enn„  (a)  $2,57;  $77  100. 
Fork (a)  \"oi*°*60  ¥oWe?h?t$%?.*\%?fFnro*u*''  °° '  NeW 
£■6;    $5S,S00;    <Vbft?76;    *M.82o:8-No*t8ed60Apr.A83.ernatft     (a) 

MIS4  Kl.I. WKOUS 

BDa^deafr">^B^idee,?0rt  Conn— Bids  will  be  received  bv  the 
"«a'J  °V;uk  Commissioners  at  the  office  of  the  Clerk  RlV 
'  !'  ."  JuneT  f7"6  «fc«>-ity  r.ldB.,  Main  St.,  Bridgeport;  mU  i 
i  p.m.,  June  1,   for   the  construct  on    of  a    srawill   about    fin      ft 

■yof^Sde'l^k  Brid' JiSrfV  ^t"00  °""d  a"  ">e  westerly 
1  obtaintdftom^:  a,§SSSrcitJIaania™  sPeciflcations  can 


ply^?-cVeaeCkkS-JoThh„eZ<Shes'!iIi  cfty  &£"  diVerSion  0f 
+Water|>roofinK— Buffalo,  N.  Y.— The  New  York  Central  A 
"  r-" ,",,'•  \Ver  Fk-U-  'Vls  awarded  the  contract  to  BIRD  &  SON 
atl,„"thAve"  ^eW  Yo,'k'  for  waterproofing  the  bridge  el  m^ 
ating   the   grade  crossing  at   Military    Road,    Buffalo. 

•  Hauling— -Davenport    Center.     N.    Y — A    hauline-    contract 

ffiedlto™0  S6iteliat*?aVenp2rt  C-Star*    mS  Sen 

1      i 1  .    1        ,         '      s»i'able    for   one    having   automobile    trucks 

ngMon    N f!  y5  °"  Addr^s.    De  Graff  &  Hogeboom    Tnc.t 

Dock— Dunkirk.  N.  Y.— The  city  is  considering  construct- 
C^fSSrSfT?^^,^  f80<Sayboyr.day   lab°r      &&£& 

■   SStrucHM06    ""'"'V'" '.'"•    154   Nassau    St.,'  MiShattan. 

o nsti  111  111  g    se,t.     l-.\,    Routes    4    and    38,    a    part    of    the 

r'i  His  V;;,''-,"  mvI5';"'  ,Vv"'  ,  rapld-translt  rallrSaa.  The 
.i»,'  ..,,•'  ,'"'-"aek  underground  railroad  mainly  un- 
fa I  '  Park'  Borough  of  Manhattan,  connecting  the 
ItoSJleSety.6    BUbway  wUn   the  existing  s„bua  "   V  H 

,**"/""?•'•  ?""'■  V',"!^  ,-v-.Y— The  Public  Service' Commis- 
&•  Jeveith  AvI  Lex  n 'r  ST'-  'iv  "r  ,t"",es  •'  "»"  :!S 

rst  opened   Mar.   12  and   rejected   A,,,-. 24    '  Noted   Mar    19. "'"'" 

rln!!vl,s',,,.oJ1C^iTo,'kt'    N'    7;— (Borough    of    the    Bronx)  — 

"lae.i in    f' ,  •'  ,».'.'""    ,'■' nstrucl     a     stadium    on     land    pur- 

asi'i    m    l.aychcster,  Borough  of  the    |:r„iu. 

+  s,ii,,,,1j      (Track    Material)— New   York     N    Y  —  (|:„r„„, i, 

B1W»aS ,»>.A?fi..,SfS5:-fi"¥.,".T,8..«j8 

,:x' ""u    I'l.-r     N'.w    York      \"     v       Mini, .1,11      m  i„ 

BKe    \V       l:. .re,         >      ,      ,       *• .ir-.'       i-  '..    ,*-.1^  "■  -         ManhaH.,,,. 

4P,..;arl,,.    ,27.4.7:    r»„,„.r:,l    i'„n, ,.,.,,,  VSifSf'ot 

l'lr<-    Station       Toil     Chester      \      V       Tlie     vlll.,.,       I       i.       i 

\sT,,ltN.-,,N,'iM,T,'  ;";;',;;,':',. I;:„„'r1;,"x-v:" to  '"•• 


NewSy  ^aTawf,e5rdythCeit5con?i-a?t-fThet,Central    R'R-    °f 

ta-'fcSra:.  BolVdN„f 'Sg'SoSift  Harbor  Commission 
Mo^^^^^ 

^Sct^F^riS^ 

N.  Y.  for  a  dam  and  ilufee  gate Across  w^' '%  St^  BlJ?alo, 
at  Trenton  Falls,  at  $16573  °  ■  ,  '  '  '  '  *  " 'St  Canada  Creek 
of   bidders  noted   May   14  Were  ODene'l   May   5.     List 

low"^T~StrrSSStUereWadniu^vh^Ve  b?en  received  as  fo1" 

struction  of  two  sections  n^i'Fy  Comm'ssion  for  the  con- 
the  Delaware ,  River  l„Ta°,  Township  ^  weste™  bank  of 
Construction  Co  Ph  lull 1,  u;  ,  1.  nslu":.  American  Paving  & 
&  Son,  Philadelphia  J2is«7-  Vait?elln-!n  *26»641:  Edward  Fav 
Philadelphia,  $1  34V  ("h-irles  TV,  S,  Terr>;  Construction  Co. 
$12,S95.  '  "-narles  T.  Eastburn  Co.,  Yardley,  Fenn., 

rec*vefj"rMav™5PTyeTLVookia^,phia-,  Penn.-Bids  were 
ing  League  Island  Park  Tlie  hi' i^T  ,f Ub'  "lks-  for  'mprov- 
Co.  and  Hill  Dredging'  Co  ««?«jH'S': T>Su.tt<S  &.  Corson 
Co.,  $632,427;  John  j  Hi?i  F*-1  1°,;  Su  ?Tont  Engineering 
delphia,   i523,'566°(2wi-rdeda  con$tract°)62 :    E'    H'    VARE'    Phila- 

in/preprrt^nr^ve^rsne't^.61?1"!'  P^n.-Plans  are  be- 
Girard  Bldg.,  phila  elnhia  £  K  ^  ^ave.ry.  Archs..  Stephen 
nasium  for  the  CI  urch  of  the  T,,a  sw™»ta|  Pool  and  gym- 
mated  cost,   $30,000  the  I»nmaculate  Conception.     Esti- 

CiMmn"s?o.^hiidoUetenlN;sC;^,Th?  Mecklenburg  Drainage 
Pharr  is  Secy  '    P  ans   to   draln    Millard    Creek.      \y.    s. 

Hickory"  LetelHCreek  aitd'TtW^,  County  plans  to  drain 
vannah,   Ga.,   is  Drainage  Engr.     streams"      J-   v-   Thillips,   Sa- 

Pla^oVoSuT'n'oi^Pofrwlft11  &  Northwestern  Ry. 
lunits.      L.    B.   Ackern°anf  siv^ah^'.Ts'^h  fe  ^   C"y 

til  M™,^Tb^°t,lfeS^unitnvthb^!nS-Brds  wU1  be  re«=«^ed  un- 
for   $14,000   of   drainage  bonds.         S     Commissioners.    Corinth, 

■*  Itailroail     Snur — Akron     OVi?^ c^*k    •    iv       ^.  . 

ceived  until  noon,  June  3  l  v  iTn 1.lm,,;'ll>— Bids  will  be  re- 
fer the  construction  of  a  ralro  1  s,,'^''1'  0£„Pu,bl,c  Servict 
Ohm   R.R.   to   the   sewagae^tarenSrpr,afnr  g2  ifgKS  S 

Fichl'er    &aB"o^kerr0i'rchsi%ecaSS   a15e«beinf    P^Pared    by 

Akron,  for  a  fire  s vn ion  foe  ,'n  ","  ^?,tlonal  Bank  Bldg.. 
000.      D.   P.   Stein  is  DiV    Pub    Safety  X'      BsUm*teA    ^st.    $45.- 

constructing  the  Westside  Marktt  ^hfd^a't  H;7  '',a'land-  f°r 
PlansU^s"t?r,?c00'n?^tlc~«taf»-Cleveland.  OWc-The  city 
of  grade  crossings  between T„™ S  'V"'P  °"  ,U\e  elimination 
Bonds  for  this  wwk  were  sold  In  fsio!         a"d    Pulton    Road 

JtaTtW5'b5ri!Il&S5l,fcSft  5ta'b"  .'e^ived  until  noon, 
construction  of  trW&^o^^g*™™*  t»r  the 

MayI25hTv,^1^;;iIpdT1^V:  %VU  ^  ''"'"i^"'  »'"i>  '"  an, 
the  office  of  the  Comitv  "S ''  1S",1'*  '"'  Construction,  at 
the  Nathaniel  A  f,', I  t  i,  ■■?  •„, \'"1"'' son,  for  constructing 
H6,t cuyd.    of  'excavation  6     W°'"k     caIIs     for    al,out 

Ma.v,i2Tb7FTlll;7o,in^si^upYi,of,^,,T0iV,l■',  l'"til  »  ""' • 
of  the  County  Survlvi,     K.nv     ;.    ,,, .  °,' 1str,"'",,,M-  at.  "»e  office 

&T4e-sinLot!ieaan  "it'"-  *^w5s  s&.X'^gsssna^ss: 

bv  "h'^muvff!;d   City    Ind.-No   bids   were   received  -    8 

"  «aym  fewte^-s^ta1®?!^  iJ 

''""-  Co.,  Chfcigo.  Ill  ,daW at8hesuVSi1^  by  ,h"  "<"'»-M- 
Bectlon,     (193.628-    miM.  ,""     t'dhiuing    prices:      North 

E.346.509;  ill  three  eSctfon?    mfffl     IStf"^*  80utn     *"'■"""■ 
Co"   tructlon    Co.     tndlai "anol  "     ,    '  n         ' '  ,,",s  w""':     c 
American   Construct  '•       in'.i,      "'  ,''''   so>-""»«.    $1,212.19.-,; 

000:  middle  section  '     0  1  infi-  s  >, ;     :"",,,1.s-   no.r.th,  section   y.ur..- 

aecfons,     J1.760 h     C^ry-KueH     ,''■'  ""V  *T""-""":.  all  three 

section,    J24 7.528 ■    f:l.,,    1'..  •    [n?«anapolla     north 

sections,    *1.319*dooT   Jain^s    Pefr* «  °Sa    Ch,SaK'     '"    """«: 

south    see. ga? , ;"v:,i'i      ■■„,;',,,•;:;"■"■     Baltimore,     m,i.. 

towa,  north  section  <i'i7  1 17  „,{  ,  "" '.'•  "  '"•  Davenport, 
section.    S418.447;   :,.'.    ,,',.:.!  'N;.,.  ?      *U\?,Z'.  J".'.'-    ^"V'"1    s","h 

'•  all   three  sections,   ji.kh.o.s 


Construction'    Co 
I i"  1  892;   south 


rti, 


"'    the  bounty  s,    vV  v,.r  \  i     :.,. '  V '  1'  IV    '  """  •   "    H 

John   w.    wen,,,,-,,    Sftch'     """''•  '"'    I lonstruetlon  ot  the 

r,,rV^^.,,^;;-:;;:■1vv1M.,•::;:|:,1•l;•li:Vl  hrw*^ 

Is   County    Audi'.  "       x      n     Mock,    Warsaw. 

"""^  wJl^ofMnstrueSny ,   C "'«>" 

'     "   U Ity.     i,-.  H.  li^Cormick  E  c}tyV|ingrn   '"" 

tt^*rr:;!r^,„^,:v,;7:;:;r,,;,)n";!""'""-  Chicago,  .,',"'  •,-„.. 
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two  steel  freight  and  passenger  buildings  on  Pier  No.  2, 
Hail. or  Dlst.  No.  1,  at  $1,067,984.  Bids  were  opened  Apr.  30. 
Noted    May    14. 

•1-Drainnge  Work — Danville.  111. — Union  Drainage  District 
has  awarded  the  contract  to  C.  R.  LEWIS  Champaign.  111.,  at 
s::;,.s  for  open  work  and  to  the  NATIONAL  DRAIN  TILE  CO.. 
Terre  Haute,  Ind.,  at  $17450,  for  the  proposed  ditch  in  the 
district. 


strict, 
.in  ..  I.  Work— Jacksonville,  111.— (Official)— Bids  were  re- 
ceived May  9,  by  the  Commissioners  of  Mauvaisterre  Drain- 
age and  Levee  District  at  the  office  of  the  Caldwell  Engi- 
neering Co.,  Jacksonville,  for  a  drainage  channel  5.3  miles 
ong.  The  Work  calls  for  222,033  cu.yd.  of  excavation  The 
l,i,ls  follow  R  A.  &  G.  A.  McWilliams,  Chicago,  111.,  10c.  pel 
evd  Prison  &  Millard,  Peoria.  Ill  S.25c;  Northern  Con- 
struction Co..  Elkhart.  Ind.  8.3c;  Chapman  Bros  Cel.na, 
Ohio  7  99c-  W.  J.  O'Meara  &  Son.  Cullom,  111.,  8.9  ic. .  * .  M. 
Crane    Co.,    Omaha,    Neb.,    8.8c;    H.    J.    Slot,    South    Bend,    Ind., 

Levee  Work  and  Drain— Jersey vi lie,  111— Bids  will  be  re- 
ceived until  1  p.m..  May  25,  by  the  Commissioners i  of  ^"twood 
Drainage  and  Levee  District,  Jerseyville.  for  levee  w  oi  k  ami 
vitrifltf  tile  drain.     J.   W.   Dappert,   Taylorville,    111.,    is   Engr. 

♦Drainage  Work— Pittsfteld,  111.— Bids  were  opened  May  - 
by  McGee  Creek  Levee  and  Drainage  District  foi  (a)  Z0b,Wb 
cu.vd.  of  ditch  work  and  (b)  a  drainage  purapnig  plant.  Con 
tracts  have  been  awarded  as  follows:  (a)  4°  ^\  "vn  ,hH'  H 
McWILLIAMS.  Chicago,  111.,  at  7  8c.  P&, ^J*",/,*'  V^17731 
L  WINSLOW  CO.,  Old  Colony  Bldg.,  Chicago,  111.,  at  $11,(31.. 
W.   P.   Bushnell.   Quincy,   111.,   is   Engr. 

Coal  Dock— Superior,  Wis.— The  Lehigh  Valley  CoaJ I  Co. 
plans  to  construct  a  coal  dock  at  Superior  to  cost  $1,000,000. 
"Work    will    probably    commence    this    summer. 

n..in„„.  Work—  \lgona,  Iowa— Bids  will  be  received  un- 
til May  2*  by  he  Kossuth  Commissioners.  Algona.  for  con- 
structing four  drains  and  two  subdrains.  B.  E.  Norton.  Al- 
gona,  is  County  Audr. 

+Drain-Council  Bluffs.  Iowa—  (Official)— Bids  were .open- 
ed May  2  bv  J.  D.  Hannan.  County  Audr..  for  const]  uctin„ 
Noble  Lake  Drain.  The  contract  has  been 'awarded  to  W A 
SMITH.  California  Junction,  Iowa.  The  woik  calls  toi  do. 
300  cu.vd.  of  excavation. 

+D,tch-Council  Bluffs.  I™a— (Official)— The  county  has 
awarded  the  contract  for  constructing  Fenslei  Ditch  to 
GEORGE  WEATHERBY,  Missouri  Valley,  Iowa.  Bids  weie 
opened    Apr.    10. 

launch  Harbor— Fort  Madison.  Iowa— The  city  plans  to 
construct    a    launch    harbor.      Plans    will    be    prepared    at    once. 

+Tile— Jefferson.  Iowa— The  county  has  awarded  the  con- 
tract to  the  CHURDAN  CEMENT  BLOCK  &  TIDE  CO., 
Churdan,  Iowa,  for  5-  to  38-in.  tile  for  drains,  at  $15,298. 

■••Ditch  Work— Sac  City,  Iowa— The  county  has  awarded 
contract's" as*  "Vows?  for  Ditch  «:  For  construction  work  to 
JOHN'  I'JRKS,  Sac  City;  for  material,  to  the  CEMi.Nl  raou 
UCTS  CO.,    Sac   City. 

Ditch— Ada,  Minn.— The  County  Commissioners,  Ada,  are 
considering    the   construction   of  Ditch   No.   51. 

+  DH.-I.  Work-Albert  Lea.  Minn.— C.  E.  Braii.enl  Cnunty 
Audr..  Albert  Lea.  has  award.-,]  the  contract  to  S.  0-BRIGG&, 
Omaha,  Neb.,  for  constructing  Ditch  28,  at  *20,900.  D.  L. 
DAVIDSON,  Forest  City,  Iowa,  secured  the  tile  contract  at 
$8787. 

in. ,.i.„. Cronkston      Minn — Bids     will     be     received     until 

10    '   n,      Mav    J',     by    H'.i:    W.-II.-.    County    Audr.    Crooks,,,,,,    for 
constructing    ditches    Nos.    63    and    64. 

4.|>iteli    Work — Duluth.     Minn. — The     county     has     awarded 

the  contract  to  the  C    W.  ROOD  CONSTRUCTION    •  "■  >     Gr 

Baplds?  Wis.,   for  ditch  work   along  the  Miller  Trunk    Road,  at 
112,600. 

I.olf    Corse.    Sh.-H.-r    HOUM      Kansas    City,     Wo.-     (Official) 

•i  ,,.    Board  of  Park  Commissioners  will  construct  by  its  own 

onosed  golf  i  '■••<    ■    al   Swope   Pari    I >   $20.1 

-     T.  C.    Harrington   is  Secy. 

Bd. 

+  l«... .-       Kansas   Ci.y.    Mo        The    I...:,  .  -.1    ■ ,.;   I  ■:m-1-.    «:..!.V 

rded  contract   to    HARVEY     si  i\    .-'•• 

,     Bldg.,    Kansas    City,    foi     tl tlon    o     a 

,    26th    s,     and    Jefferson    Ave., 

at   |26, 

Dcataace     Palmyra,     Mo      Marl uni       Di  linage    Dis- 
trict   i,,       ■                                   '        '  ,'.     ■ 
drain  igi                                         '                          '               itlonal    Bank 

...     ,     .... 

l»r.,l..,.K.-     Pine    Bluff,    Vrl        C     H     Trlplett,   Pine  Blu 

.        .......         .      o     i  ,,.,i    In   th.      li    n 

COSl 

xv  harrea   I loekn      B<  aui •     1  i         1  hi     i  Itlac  n     voted, 

.  ...... 

O,  Sutton   Is  City  i 

......  ,.n  i.  ,i   to   the 

Fill 

I 
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W.     ' 

»i,  .li.    in.  Vleck,  Ti  i:     L.    Si 
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Drilling' — Nevada — The  United  States  Geological  Survey, 
Washington,  D.  C,  plans  to  continue  exploratory  drilling  for 
potash  in  the  West  and  will  probably  have  the  work  done 
by  contract  if  favorable  bids  can  be  obtained.  Among  other 
plans  this  year,  the  Survey  contemplates  sinking  one  or 
more  deep  wells  in  the  Black  Rock  Desert,  Nevada,  in  its 
search  for  potash.  The  site  selected  for  the  first  work  will 
probably  be  in  the  old  concentration  basin,  about  Ave  miles 
northeast   of  Gedlacb,   Nev. 

Drainage — Blaine,       Wash. — The       County       Commissi, 
P.ellingham,   are  considering   draining   the  entire   watershed  ol 
California    Creek    between    Blaine    and    Custer,    Wash. 

+Drninnge — North  Yakima,  Wash.  —  The  County  Commis- 
sioners, North  Yakima,  have  awarded  the  contract  to  the 
INLAND  CONSTRUCTION  CO.,  for  constructing  drainage 
ditches  in  Dist.  No.  3,  at  $10,000. 

+OiI  Storage  Tanks — Martinez,  Calif. — The  contract  has 
been  awarded  by  the  American  Gasoline  Co.  to  the  HEALY- 
TIBBITTS  CONSTRUCTION  CO.,  247  Market  St.,  San  Fran- 
cisco, for  10  steel  oil-storage  tanks  to  be  erected  near  Mar- 
tinez.    Each  tank  will   have  a  capacity  of  50,000   gals. 

Pier — Redondo  Beach,  Calif. — The  city  plans  to  construct 
a  recreation  pier  to  cost  $150,000. 

Fire  Apparatus — San  Diego,  Calif. — The  city  plans  to  pur- 
chase fire  apparatus  to  cost  $26,000.  W.  M.  Rumsey  is  City 
Engr. 

Pier — San  Francisco,  Calif. — Jerome  Newman,  Asst.  State 
Engr.,  Union  Ferry  Bldg:,  San  Francisco,  has  completed  plans 
for  Pier  15  to  be  constructed  on  the  San  Francisco  water- 
front. 

Pavilion — San  Francisco,  Calif. — Bids  were  received  May 
11  by  the  Board  of  Panama-Pacific  Managers  for  Massa- 
chusetts for  constructing  the  Massachusetts  pavilion  at  the 
Panama-Pacific  International  Exposition.  The  bids  fol- 
low: W.  D.  Henderson,  $52,978;  Dunnavant-Houghton-Van 
Sant,  Inc.,  $53,033;  James  L.  Brown,  Inc.,  $54,800;  Charles 
Wright,  $54,800;  V.  Franz  and  Fred  P.  Fisher.  $57,613;  Foster, 
Vogt  Co.,  $79,897;  L.  A.  Williams  &  Co..  $60,126;  Northwest 
Construction  Co.,  $61,421;  Lange  &  Bergstrom,  $61,500;  Carn- 
ahan  &  Mulford.  $64.9X7;  John  Monk.  $76,848;  James  L.  Mc- 
Laughlin,   $77,000.      All    bidders   are   of   San    Francisco. 

Retaining  Wall — San  Francisco.  Calif. — The  Board  of  Har- 
bor Commissioners  has  approved  plans  for  a  concrete  retain- 
ing  wall    at   Lombard    and    Montgomery    Sts. 

Tunnel — San  Francisco.  Calif. — The  Board  of  Public  Works 
will  probably  receive  bids  about  June  1  for  the  construction 
of  the  Twiii  Peaks  Tunnel.  M.  M.  O'Shaughnessy  is  City  I 
Engr. 

Fire  Vpparutiis — Santa  Monica,  Calif. — The  city  plans  to 
spend  $35,000  for  fire  apparatus  to  include  the  following:  Two 
automobile  pumping  engines;  5000  ft.  of  2^-in.  hose,  a  fire 
alarm    system    and    new    fire    plugs. 

Fire  Station — Turlock,  Calif. — The  city  plans  to  construct 
a  fire  station,  purchase  fire  apparatus  and  install  a  fire 
alarm    system.      Estimated   cost,   $15,000.     Noted   Apr.    23. 

Itiver  Work — Watsonville,  Calif. — The  City  Engineer  has 
estimated  the  cost  of  widening,  straightening,  deepening  and 
jettying   the  Pajaro   River,   at  $100,000. 

+('rll>  Work,  Pile  Driving. — Fort  William.  Out. — The  con- 
tract has  been  awarded  to  the  GREAT  LAKES  DREDGING 
CO..  for  crib  work  and  pile  driving  in  connection  with  the 
proposed  coal   dock   at   Port   William   to  cost  $1,250,000. 

Breakwater — Ottawa,  Out.  —  New  bids  will  be  asked  by  R. , 
C.  Desrochers,  for  constructing  the  Tancock  Island  break- ( 
watei . 

^Extension  «<>  Breakwater — Port  Arthur.  Ont. — The  De-i 
partment  of  Public  Works.  Ottawa.  Ont..  has  awarded  the 
contract  to  the  PORT  AUTiiru  construction  CO..  for 
constructing   an   extension   to   the   breakwater   at   Port   Arthur., 

+  lire.. k .wile r  Work  Porl  Arthur,  ont.— The  NORTHERN 
E\'c,  INEEltlNG  Co..  Purl  William,  i  'lit.,  has  been  awarded  a1 
subcontract  by  the  Port  Arthur  Construction  Co.  for  200  tons 
of    bolt    and    iron     work    for    the    Port    Arthur    breakwater,    at 

..  in, 

Ill   II, DIM. S 

+  n, .si, oi.     >|hn!».     The    contract     for    erecting     the    12-story, 

bull g    for    the   Scollay    lluihling    Trust    has    been    awarded    to 

the  WHITNEY  CO.,  12  West  St.  Charles  11.  Blackall,  HI 
I.,  i,  on   si  .    la   the    Arch.     Noted    Mar.   12. 

■fliimlon,    Muss.      It    is    reported    that    the    general    contract 

for    the    erectl it     the     11-story    bail, line     on     Devonshire    St. 

lor     the      I  'n  il  \      Tin.'  I      Co       lias     I n      awarded      lo     the      WKI.I.S 

IIKHS     CO.,    New      York.    N      V,       The    estimated    cost    is    $625.1100. 

CM n  J     Warren,   366    Fifth   Ave.   is  the   Arch. 

The      following      bids      were      n  ■  i  ■  c  I  v  c,  I      by     the     State      M 

Mulldlne  Commission  for  the  construction  of  the  two  wings 
.,i     tin     Capitol    molding:       William    Crane.    $75(1,4  9:1;    Geol 

Puller    Co       ■.'.'.    ,  i.  Iii.ni    Mil, loll    Co..    $764,949;    Wlilton 

a     II,    ii,       Co         .OS, Norcross    Itros.,    $709. s75;     \     Varnerln 

I,'  nil       \v Ibur\     A      I,,  nl, i 'o  .     $777.! ;     ' 

Brd        •  !o  .  .''."''  ■       '   hai  1,  •      I  "cm       H  ill. linn      Co  .     $7SO,000;II 

Bakei     L !o.,    $786, II      William    Kcyc.x    &    Co.,  1 

.'•i  ",     v.  •  ii-     Bros    Co  .   $797, ' 

Hnrlngnelil,    Mkhh.     William    l.m    ,,r   Hie   Now    10 i    Itonl 

i  ',,     ha      i based   a, sit,      il     I     ,     Main   St.   and    will 


li 


hot.  I,      i0x80     ft. 


4,Provl ,t,    ».    I.      Th.     R I    ol    Coniraei    A    Supply    hns 

,,„  aided         llie        mill  I  .,.    I         I I'lll'tll  111,  I' till  nil        St 

lo    \\  I  I  .1.1  \  M     WILLI  A  MS,     I'l  ,,\ ■••.    on    : 

.   i, in      i  ii  her    lilih     .i.i.  1 1  ..in      I  loi  ton    A     1 1,  mil 

■.Mi       i  ■, .  ,i.i  oi       I        Plerci        •  ' I.'amlgllettl     Hros..J 

I'M-'  159.167;    J.    \\      llli  I !0., 

■  .  i  ,!■■     ■■  in ii  ,, ,  ■ .  ii       ir.u    in    '  ■    n    i -i 

',  |>      Il,i       li  in  tlon    Co  .     $24 i       li       ill 

,  ..,     trui '"       '  '  ■  '  I '''" "  - •  •  •  i .     $2  13  Rfl  I  .     N, 

cross   i  ■■  ""i"     '"'Il      ' '"        '  "■  I  '  I     GMbnin     Hull 

■       llnvld    .1      lllll'l  125  ,, I.     lie ■ 

Co.,  $24  Charli      i      d.ir ■  Co        I69.S    I 
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Jackson,  Robinson  .<:  Adams.  Union  Trust  Bldg.,  are 
completing  plans  tor  building  an  addition  to  the  city  hall  at 
an    estimated    cost    of    $150,000. 

Norwich,  Conn. — It  is  reported  that  bids  will  soon  be  re- 
ceived by  the  B.  P.  O.  E.  No.  430.  for  building  an  addition  to 
the  home.     The  estimated  cost  is  $40,000. 

Birmingham,  N".  V.— Marvin  &  Davis,  Archs.,  3030  Fifth 
Ave..  New  York,  N.  Y.,  have  completed  plans  for  a  six-story 
apartment,  at  Main  and  Oak  .Sts.,  for  John  L.  Moore,  2SS 
Greenwich  St.,  New  York.  The  building  will  be  of  brick, 
marble  and  terra  cotta,  and  is  estimated  to  cost  $300,000.  Bids 
will  be  received  about  June  1. 

+  111111  "Hi.,,  IV.  Y. — The  contract  for  the  four-story  theater  on 
Main  St.  and  the  one-story  theater  on  Ferrv  and  Grand  Sts. 
has  been  awarded  to  CRAMP  &  CO.,  Denckla  Bldg.,  Phila- 
delphia, Penn.,  at  $150,000  and  $200,000  respectively.  Noted 
Apr.     1. 

Iliill'iilo.  X.  Y. — Bids  will  lie  received  by  Frank  T.  Rey- 
nolds, Deputy  Bldg.,  Comr.,  until  May  30,  for  the  erection  of 
School  No.  66  on  Southside  Parkway.  The  building  will 
be  three  stories  and  basement,  of  steel,  brick  and  terra  cotta 
laid    is  estimated   to  cost   $130,000.      Noted   Jan.    29. 

Buffalo,  X.  Y. — The  Buffalo  Academy  of  Medicine  will  con- 
struct a  building  on  Linwood  Art.,  estimated  to  cost  $50,000. 
Dr.   H.    R.    Frick,    605    Elmwood   Ave.,    is    interested. 

Cortland,  X.  Y. — Shattuck  &  Hussey,  19  La  Salle  St.,  Chi- 
iago,  111,,  are  preparing  plans  for  a  Y.  M.  C.  A.  building,  four 
itories,  75x96  ft.,  of  brick,  steel  and  terra  cotta.  The  esti- 
nated   cost   $60,000.      D.   W.   Van   Hoesen   is   Chn.   of  the   Bldg. 

Ithm-ii.  ST.  Y. — The  state  has  selected  a  site  for  a  drill  hall 
it  Cornell  University.  The  estimated  cost  is  $300,000.  Lewis 
'■'.    Pilcher,  Capitol,  Albany,  N.  Y„  is  State  Arch. 

+Mineola,  I,.  I.,  N.  Y. — The  general  contract  for  building 
be  additions  to  the  county  buildings  at  Miueola  has  been 
warded  to  the  LIBMAN  CONTRACTING  CO.,  130  West  46th 
•it.    i  Borough    of  Manhattan),    New   Y'ork,    at    $1S2,880. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — McKim,  Mead 
s-  White,  101  Park  Row,  Archs.,  are  preparing  plans  for  a 
llspensary  building,  four  stories,  70x131  ft.,  at  Gouverneur 
flip  and   Frank   St.,  estimated  to  cost  $200,000. 

+  .\ew  York.  X.  Y.— (Borough   of  Manhattan) — The  contract 

or    building    the    ten-storv    addition    to    the    Transit    Building, 

o    East    42d    St.    has    been    awarded    to    JOHN    DOWNEY.    410 

I. Vest  34th  St.     George   B.   Post   &   Sons.    101    Park   Ave.   are  the 

Archs. 

New    York,   X.  Y.    (Borough    of    Bronx) — John    T.   Tully.   730 
Itsorth   (>ak   Drive  is  having  plans  prepared   by  the   Krevmborg 
'  rchitectural    Co.,    1039    East    ]  63d    St.,    for    17    five-story    tene- 
nents,    estimated    to   cost    $550,000. 

New     York,     X.     Y. —  (Borough     of     Manhattan) — Joseph     L. 

liteinman   &   Rouse    &    Goldstone,    38    West   32d    St.,    are    receiv- 

ii.      bids    for    building    a    six-storv     addition     to     the     Hebrew 

'echnical    School,    34    Stuyvesant    St.      The    estimated    cost    is 

116,000. 

I     Norwich,  x.  Y. —  P.ids   received   by   the   Board   of   Education 
or    building    an    addition    to    the    high    school    have    been    re- 
flected   as    they    exceeded    the    appropriation    which    is    $90,000. 
WW    bids   will   be   received.      J.    P..   Caby.   Palmyra   is   Arch. 

+  Hoch<-Mter,   X.   Y. — The    general    contract    for    constructing 

he    theater    and    otlic.     building    foi    the    East    Ave.    Amusement 

i 'o.,   at    East   Ave.    and    Chestnut    St.,    has    been    awarded    to   the 

liORSMNE    SWAN    ('INSTRUCTION     CO.,    at     $125,000.       Leon 

■Lempcrt    &    Son,    Cutler    Bldg.,    prepared     tne      plans.        Noti  d 

la  I.     5. 

I      ItiK-hcxter,    X.   Y. —-Jackson.    Kosenerans    ,V    Waterbury,    1328 

liroadwav,  New  York.  N.  V.,  arc  preparing  plans  lor  a  X".  M. 
II.    A.    building    at    Gibbs    St.    and    Grove     Place.      Herbert    P. 

aiolsdalc    is    Secy.      Th.     estimated    cost    is    $00,000. 
I  lien,    N.    •s .     ere,,,    \     Wicks,    110    Franklin    St.,    Buffalo, 
If.    Y..    are    preparing    plans    for    a    theater.    84x144    tt..    lor    the 

merlcan     .Motion     Picture     Co.,     estimated      to     cost      $125,000. 

■  erry    A.    Little,    White    Bids  .    Buffalo,    is    Pres. 

1      +\\n«erb>o.    v    \.     The    general    contract    foi tsti 

Bnd  remodeling  the  countv  Jail  and  sheriff's  residence  has 
Been   awarded    bv    the    b,,.,,,i    ,,i    s n      ...-    to   <-.    K.    P.EN.IA- 

IN.   d-ncva.    a  i    .- ■    , William  J.   Beflrdsley,   Poughkcepsie, 

.  .   v.,    is  Arch. 

i|  While  I'liiins.  \.  Y.  Bids  will  be  received  bj  the  Board  of 
■duration  until  Slav  2fi  for  the  construction  of  a  two-story 
H-Irk  and  terra  cote,   school  on   the   Post    Road      The  estlm  Lti  $ 

■  l    i        15  ,     Beverly   s.   K I    Pari     Ave.,   New   York, 

H.  Y.,   is   the    Arch 
|,     llloomlielil,     \.     .1.      Th.       I:,.,, id     .,1      education     will     build       ' 

■  •hool    In    the    Silver    Lake    Section,    i  tted      

Maries  Granville   Jones,    i ..  II.  Vrch. 

Ill,,, 

I I 

|l    Montelnlr.    \.    .1.     Starrett     .v     Van     Vleck,     Archs.     Everett 

id;    .   p.oioii    h  nl    Vlunhiittun,  New    York,  N.   V.  have  completed 
I  aits     Tor     the     Board     01      EdUi    itlOl a     tin.,  -story     brick 

k-h  s.i I,  :'7:,.\:::..i  it.,    il    Park  Ave.  and  Chestnut  St.    Noted 

mi.iiioimi.   ivmi.     i ; ii h.    n    I,,,,;..    Ulentown,   are   prepar- 

c    pi i    .i    in  i,  i      ..I'!      •  ■   •      '     i.      'i i    •    tlmated    to 

1st    $200,0110.       Noted     Mar.     Ii. 

0  iruti I'm.,      -it.,     a     rMilllp   i: it    iihii..    Church  will 

Instruct    a    l.i  nl      hi  I,    •     Minuted    to    est    $200,000, 

1  Crxvid,     Penn.     James     II      Wells,     I i  lladel- 

,  i .  . I    t hi     I  o  w  •     i     bid     1 1     ■  ' 
-.    brbk    s,  ho.,1    building. 

B  +Mnhnnoj   (iii.  Penn.     The  contract   to.    building    the  high 
.1    i.\    t  he    i'-oa  nl   ol    Education   to  tn« 
IAMOI    IN    11    MM  EH    Co.,     .1       > 


Pitcnim,  Penn. — The  Board  of  Education  will  build  a  two- 
and  three-story  brick  and  reinforced  concrete  school  esti- 
mated  to  cost  $100,000. 

Pittsburgh.  Penn. — The  Young  Men's  Hebrew  Association 
will  erect  a  building  on  Fifth  Ave.  near  Seneca  St.,  estimated 
to   cost    $50,000.      G.    Sachs   is   Treas. 

PittNhurgh,  Pen. — E.  B.  Lee.  307  Fourth  Ave.  is  preparing 
plans  for  a  building  at  Strawberry  Way  and  Pentland  Ave. 
for    the    "Gazette-Times."      The    estimated    cost    is    $100,000. 

+  l!alf  iiin.re.  Md. — The  contract  for  building  the  founda- 
tion and  making  preliminary  construction  for  the  Club  The- 
ater at  Light  and  German  Sts.,  has  been  awarded  to  the 
SINGER-RENTZ  CONSTRUCTION  CO..  Equitable  Bldg.,  Bal- 
timore. Thomas  W.  Lamb,  644  Eighth  Ave.,  New  Y'ork,  N.  Y., 
is  the  Arch.     Noted  May  7. 

Washington,  D.  C. — Hunter  &  Bell,  505  Seventh  St.  are 
preparing  plans  for  a  four-storv  brick  and  reinforced  con- 
crete apartment  on  Ontario  and  Columbia  Roads.  The  esti- 
mated cost  is  $130,000. 

-Htristol,  Va. — The  contract  for  constructing  the  high 
school  has  I n  awarded  to  T.  C  UARDIS  and  J.  11.  REY- 
NOLDS   at    about    $60,000. 

Huntington.  W.  Va. — The  Ohio  Valley  Electric  Ry.  will 
build  a  two-story  waiting  room  and  office  building  on  Eighth 
St.  and  Fourth  Ave.,  estimated   to  cost  $60,000. 

-f  l.cviiiglon,  w.  Ya. — The  contract  for  constructing  a  new 
building  for  the  Bank  of  Rockbridge,  has  been  awarded  to 
the  KING  LUMBER  Co..  Charlottesville,  Va..  at  about  $40,000. 
McLaughlin   &  Johnstowne,   Lynchburg,   Va.,  are   the  Archs. 

+  Aiken,  X.  C. — The  contract  for  erecting  the  hotel  on  the 
Highland  Park  site  has  been  awarded  to  W.  R.  HARBECK, 
Columbia,  at  $45,369. 

+  All>aiij-.  <ia. — The  contract  for  building  a  new  school  has 
been  awarded  to  the  LITTLE-CLECKLER  CONSTRUCTION 
CO.,    Anniston,    Ala.,    at   about    $40,000. 

Miami,  Kin. — The  Board  of  Education  will  build  a  two- 
story    high    school,    on    Eighth    St..    estimated    to    cost    $40,000. 

+Mlami,    Fla. — The    contract    for    constructing    the    $11111, ...... 

residence  for  Charles  Deering.  of  the  Harvester  Co.,  has  been 
awarded    to    FREDERICK    T.    LEYr    &    CO.,    Springfield.    Mass. 

Memphis.  Trim. — Bids  will  be  received  bv  James  Gamble 
Rogers.  Arch.,  470  Fourth  Ave.,  New  York,  N.  Y..  until  May  21 
for  constructing  the  one-storv  Memorial  Art  Building.  The 
cost  is   reported   to  be   $100.01111. 

Memphis,  Tenn. — Jones  &  Furbringer,  Memphis,  are  pre- 
paring plans  for  a  temple  for  the  Congregation  of  Israel,  es- 
timated   to    cost    $150,000. 

Hazard,  Ky. — Bernstein  Bros,  will  build  a  stone  and  con- 
crete business  block,  on  Second  St.  estimated  to  cost  $40,000. 
It  is   reported    that   the   contract   will   be  awarded   May   28. 

.lacks..,,.    Ky. — The    First   National    Bank    will    build    a    new 

brick  and  stone  bank,  to  cost  about  $40,000.  The  contract 
will  be  awarded  about  June  1.     W.  E.  Williams  is  Pres. 

Louisville,  Ky. —  It  is  reported  that  bids  will  soon  be  re- 
ceived by  the  Board  of  Education  for  erecting  the  high  school 
at  Brook  and  P.i  eckenridge  Sts.  J.  Earl  Henry,  is  the  Arch. 
The    estimated    cost    is    $250,000. 

M«.  Sterling,  Ky. — H  C.  McKee  will  erect  a  hotel,  esti- 
mated to  cost  $1011.000.  Weber,  Werner  &  Adkins,  Mercantile 
Library    Bldg,    Cincinnati,    are    the    Archs. 

Bowling  Green,  Ohio — Bids  will  be  received  until  noon, 
June  15,  by  1).  C.  Brown,  Secy.  Board  of  Trustees,  of  the 
Bowling  Green  State  Normal  College.  Bowling  Green,  for 
the  erection  of  a  building  for  science  and  agriculture.  Howard 
&    Merriam    are    the   Archs.    8    East    Broad    St.,    Columbus,   Ohio. 

Cincinnati,  Ohio— The  manager  of  the  Home  for  the    \u.,i. 

Florence    Ave.,    Cincinnati,    contemplates    erecting    a  flve-storv 

dormitory  and  an  administration  building.  The  estimated 
cost    Is    $80,000. 

Cleveland,  oiiio — plans  are  h.ing  prepared  i.\  Richardson 
&  Yost.  Archs..  3E4  Rockfeller  Bldg.,  Cleveland.  Ohio  foi  a 
torj  and  basement  office  and  theater  building  for  the 
Doan  Square   Realty  Co      The  estimated  cost   is   (76,000 

Bids  will  be  1.  celved  about  June  I  by  Walker  &  Weeks 
Archs.,  802  Euclid  Bldg.,  Cleveland,  (duo.  for  an  eight-story 
mercantile  building  to  be  erected  tor  Wm.  Bingham  Co,  11.  I. 
Thompson  is  Gen.  Mgr.,  730  Superior  Ave.,  N.  w.  The  esti- 
mated cost    Is   $1,000,000. 

1  ..siiirhi.  Ohio  Bids  will  be  received  about  June  1  by 
George  S.  King,  irch..  816  Permanent  Bldg.,  Cleveland.  Ohio 
for  the  •  1  •  1  1  o.n  1.1  the  en-  in. mmerclal  Club  The  esti- 
mated   est    IS    $60, 

Lakvwood,    Ohio-     Plans    are    being    prepared    by    .1.    W.    Cris- 

iiit.i      \1.i1      ii.'    Highland    Avi  ,    foi     1    two-story    and    I 

iii.nt  masonic  temple,  for  the  I.akcwood  Masonic  Temple  Co. 
The    . ■sum. He, I    .  0    1 

+  \,->\  Rlrhmond,  oiii<>  Contracts  for  the  school  to  be 
it  Mew  Richmond  have  been  awarded  as  tol 
Brick  work,  GEORGE  CORNELL;  carpentry,  McDOWELL  .v 
CASE,  Maysvllle,  K\  excavntlon.  foundation  and  concrete 
work,  HORD  CONSTRUCTION  CO.,  Maysvllle,  N.  :  cut  stone. 
UWSON  COMPOSITE  STONE  CO  electric  work,  WADS 
WORTH  BROS.;  plastering,  1:  1.  HOUSE;  Iron  work  POTT- 
HOPF  CONSTRUCTION  CO.;  roofing,  11  w  JOHNS-MAN- 
vii.  1.1:  .  .  . 

i>iiine«>  1  ii.-.    Ohio     1  ;  pi  epa  1  ad    bj      I 

...   91  ..I     Ohio,    i.o    .. 

■  torj     .  rid    b  1   1  mi  nl  m    ake  El       ■  ■    1 

•    :    II,,, .Hi    .1       

Stenbenvllle,  Ohio      Bid  soelved   W,  s    McCatl 

Cllc,  Board  1  until   1   p  m„  Jan. 

+11.    Wayne.    Ind.    Tht     general    eonti     t    ror    the    three- 
Church,   has   1 n 

awardi  (1   to N   8ULTZBR,   Ft     w 
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(  hesniiins.  Mich. — Bids  are  being  received  by  John  D. 
Chubb,  Arch.,  109  North  Dearborn  St.,  Chicago,  111.,  for  a 
two-story  and  basement  school.     The  estimated  cost  is  $65,000. 

Detroit,  Mich. — Smith,  Hlnchman  &  Grylls,  Archs.,  710 
Washington  Arcade,  are  preparing  plans  for  a  15-story  and 
basement  hotel.   100x125   ft. 

Grand  Rapids,  Mich. — Bids  will  be  received  about  May  25, 
by  Osgood  &  usaoml,  Archs.,  521  Widdicomb  Bldg.,  for  a  six- 
storv  masonic  temple  to  be  erected  at  Grand  Rapids.  The 
estimated    cost   is    $400,000. 

+  The  general  contract  for  the  construction  of  the  two- 
story  and  basement  school  for  the  city  has  been  awarded  to 
HORNER  &  KELLY,  Wonderly  Bids.,  at  about  $180,000.  H.  H. 
Turner,   City   Hall,   prepared   the   plans. 

+Hovrell.  Mich. — Tin-  general  contract  for  erecting  the 
church  for  First  Presbyterian  congregation  has  been  award- 
ed to  TAYLOR  &  MALISKEY,  Owosso,  Mich.,  at  $45,000.  S.  R. 
Bradley,    Euclid    Ave.,    Cleveland,    prepared    the    plans. 

Saginaw,  Mich. — Cowles  &  Mutschelles,  Chase  Bldg.,  Sagi- 
naw, are  preparing  plans  for  a  five-story  and  basement 
apartment,  for  Silas  W.  Hatch,  520  Cherry  St.  The  estimated 
cost   is    $100, 

Chicago,    111 The    Wabash    &    Washington    Trust    Co.    will 

erect  a  16-story  brick,  store  and  office  building  at  50  East 
Washington  St.  The  established  cost  is  SI. 100. 000.  C.  A.  Eck- 
erson  is  the   Arch.,   5   North   La    Salle   St. 

-fKockford.  III. — The  general  contract  for  the  two-story 
and  basement  theater  store  and  office  building,  to  be  erected 
at  Main  and  Wvman  Sts..  has  been  awarded  to  PEARCE 
BROS.,  Rockford,  111.     The  estimated   cost  is  $110,000. 

Chippewa  Falls,  "Wis. — Bids  will  be  received  until  2  p.m., 
June  3.  bv  Ralph  E.  Smith,  Pres.,  State  Board  of  Control,  Mad- 
ison, Wis.,  for  the  school  at  the  Wisconsin  Home  for  Feeble- 
minded,  near  Chippewa    Falls. 

+  Menomonie,  Wis. —  (Official) — The  contract  for  the  hos- 
pital to  be  erected  at  Menomonie  has  been  awarded  to  S.  A. 
OLSON,   Menomonie.      Noted    May   7. 

CONTRACT  PRICE 
Rapid-Transit  System — New  York,  N.  Y. — Bids  were  re- 
ceived. May  12,  by  the  Public  Service  Commission  for  the 
construction  of  Section  2,  Route  20,  Alternative  Bids  S  and  T, 
of  the  Broadwav-Fourth  Ave.  rapid-transit  railroad,  from 
(A)  Underpinning  &  Foundation  Co.,  290  Broadway,  New 
York;  (B)  Smith,  Hauser  &  Maclsaac,  Inc.,  IS  East  41st  St., 
New  York;  (C)  O'Rourke  Engineering  Construction  Co.,  345 
Fifth  Ave.,  New  York:  ( D)  Degnon  Contracting  Co..  fin  Wall 
St  New  York;  (E)  Oscar  Daniels  Co.,  Woolworth  Bldg., 
New  York:  iK|  P.  McGovern  &  Co.,  1  Madison  Ave.  New 
York  (G)  Frederick  L.  Oranford,  Inc.,  177  Montague  St., 
Brooklvn,    N.    Y.      The    item    bids    were    as    follows: 


+  Milwaukee,  Wis. — Contracts  for  the  Clark  St.  school  ad- 
dition have  been  awarded  as  follows:  Masonry,  SOUTH  SIDE 
CONSTRUCTION  CO.;  carpentry,  C.  GUETZKOW;  concrete 
and  cement,  F.  HASSA;  roofing  and  sheet  metal,  W.  ESLEIN; 
heating,  C.  J.  FOX;  heat  regulators,  JOHNSON  SERVICE 
CO.;  plumbing,  J.  O'CONNELL:  electrical  work.  TUELER  & 
GAUERKE:  plaster,  W.  LUEDTKE;  painting,  W.  FRODER- 
MAN;  hardware,  PH.  GROSS;  structural  steel.  C  HENNECKEj 
slate  boards.  S.  A.  BERKEMEYER:  cut  stone,  C.  W.  TING- 
LEY:  tile.  WISCONSIN  .MANTLE  &  TILE  CO.:  marble, 
BREIDSTER    MARBLE    CO. 

Ottawa,  Iva-. — The  Atchison.  Topeka  &  Santa  Fe  R.R.  con- 
templates the  erection  of  a  station,  .spur  and  stock  yards  be- 
tween  Homewood  and  Ottawa  on  the  Burlington  branch. 
M.   H.   Haig  is   the   Mech.    Engr..    Topeka,    Kan. 

Anaconda,  Mnnt. — The  Board  of  Education  has  commis- 
sioned Fred  F.  Wilson  &  Co,  Bozeman,  Mont,  to  prepare 
plans  for  the  addition  to  the  Central  School.  The  estimated 
cost  is  $60,000. 

Kansas  City,  Mo. — Smith.  Rea  &  Lovitt,  Archs.,  602  Finance 
Bldg.,  have  completed  plans  for  a  moving-picture  theater 
and  store  at  31st  St.  and  Troost  Ave.,  for  J.  C.  Wirthman.  The 
estimated   cost   is    $200,000. 

+  The   contract   for   the   steelwork    of  the   Muehlebach   Hotel 

to  be  erected  at   12th  and   Baltimore  Sts.,  has   1 n   awarded   to 

the  KANSAS  CITY   STRUCTURAL  STEEL  CO.     Noted  May    11. 

Kirksville,  Mo. — Bids  will  be  received  until  May  25.  by  F. 
L.  Link,  Secy.,  Kirksville,  for  a  high  school  at  Kirksville,  Mo. 
Trunk  &  Gordon  are  the  Archs.,  St.  Joseph,  Mo. 

+  Fort  Worth,  Tex. — The  contract  for  the  six-story  hotel 
to  be  erected  on  Commerce  St.  near  Tenth  St,  has  been  award- 
ed  to   the   TEXAS   GENERAL    CONTRACT  CO. 

Galveston,  Tex. — Bids  will  be  received  until  11  a.m.,  June 
11,  by  the  Board  of  Trustees  of  Public  Schools,  for  the  erec- 
tion of  a  two-story  and  basement  brick  school.  L.  S.  Green 
is    the    Arch.,    1111    American    National    Bldg.,    Galveston. 

+Tcmpe,  Ariz. — The  contract  for  the  industrial  arts  build- 
ing to  be  erected  at  the  Normal  School,  at  Tempe,  has  been 
awarded  to  the  ARIZONA  ENGINEERING  &  CONSTRUC- 
TION   CO.,    Mesa.      Noted    Mar.    5. 

Seattle,  Wash. — Plans  for  the  five-story  court  house  have 
li'::  revised  by  A.  Warren  Gould.  Arch..  American  Bank 
Bldg.,  Seattle,  Wash.,  and  new  bids  will  be  invited  shortly, 
The   estimated    cost    is    ?950,000. 

+  Spokane,  Wash. — The  general  contract  for  the  moving- 
picture  theater  at  West  907  Ave.,  has  been  awarded  to  FRED 
PHAIR.     The  estimated  cost  is  $75,000. 

Portland,  Ore. — Claussen  &  Claussen.  Macleay  Bldg.,  Archs., 
have  prepared  plans  for  a  four-story  apartment  house  to  bfl 
erected  at  14th  and  Yamhill  Sts.  The  estimated  cost  is 
.$100,000. 


RAPD  TRANSIT  SYSTEM,  NEW  YORK,  X. 
Secton  2,  Route  20,  Alternative  S 


57,100  cu.yd.  eartfa  excavation  above  mean  high  water 

:!,.,:,  from  in'  an  high  water  to  elev.  85  0 

ation  beh™  elev.  85.0     

1000  ni.vri.  earth  excavation  f..r  sewers  

[I    underpinning  buildings  less  than  7  stories      

buildings  from  7  to  12  stories    

17.")  lin.ft.  mainl  lining  and  pi  itecti  ig  buildings  

7.".  Lin  ft.  underp  d  Buildings  

7.",  tin  n    maiwaii  in mi  buildings 

26, 130  cu  yd.  concrete  masonry 

.  ,  ive  concrete  masonry 
ibble  stone  masonrj 

dry  rubble  masonrj  

50  cu  yd.  brick  masonrj  

erial  

.    hollow  terra-cotta  brick  ■■•  tile  masonrj 
gro  ii  "i  p  irtland  a   uenl 

■    mi 

50  M  ,  ft    b  in    ' '  ■  ■ 

el 
I  aq.yd    waterproofing,  i  plj 
2-plj 

1 

::.;•,    B-ply 
:',    Hi  ,     |,l> 

i    brick  bud  in  asphall  mastic 

.',o  lin.ft.  drain  hi"  .  l * »  n<    '.iniii.  .1 
60  lin.il 

50  lin.ft  '' 

i     'I 
,  .     ' .    i. 
50  lia.ft.  drain     i 

150  In.  b    dr« ipe.  10  i  i    .i 

60  On  I'    '  i   pipe  and  Bl 

I  in 
.,o  l,n  (t    .  i    ,.i|H   and  Bttij 


50  lit.  I'    '  i    P 


,.l  lot 
cl  On 


alva 


llinli 

i 

inn  li  i  I 


ni,  linos 


.j-ifjnlt 


A 

B 

C 

D 

E 

F 

G 

S7.30 

s.-,  00 

$7.00 

SO  nn 

$5  00 

S9.00 

$5    10 

7.30 

:,  50 

7.00 

7.50 

6  nn 

11   .".ii 

s     111 

7.30 

6  .".ii 

7.00 

in  nn 

9  mi 

12  50 

2 ,  a 

7.30 

i,  50 

7   (ill 

6.00 

.",  in 

8  nn 

i,  ni 

III    llll 

SO.  00 

inn  on 

IE 

120  (III 

60  nn 

i 

Ill    llll 

120  nn 

KHi. nn 

150  nn 

120  00 

125  nn 

150  HI 

200.00 

65  mi 



75.00 

120.00 

.-,n  no 

SO  01 

10.00 

inn. (in 

100.00 

145  i  ii  i 

120  nn 

200  00 

150  IK 

200.00 

50  00 

60  nn 

145.00 

120  on 

inn  on 

Kill  01 

9.00 

8  50 

9  7.-, 

in  in. 

12   nil 

in  nn 

9  01 

9.00 

in 

0  75 

10.00 

12    HI 

10.00 

Si.OC 

s  75 

S     llll 

r,  00 

s  no 

7   00 

8  on 

X    III 

8  50 

7  :.n 

5  00 

7.00 

6  nil 

7   .".(I 

_'ii  00 

20.00 

15  nn 

15  nn 

13  nn 

20  mi 

12  in 

111  (III 

25  00 

in  on 

15  nn 

20  00 

15  00 

1  ,  in 

20  00 

IN    llll 

15  nn 

15.00 

13  DO 

15  no 

12. Ot 

2  70 

3  (in 

3  .'.ii 

:i . .")() 

2  00 

1  no 

IOC 

1   20 

1   nn 

1   50 

2  00 

1   50 

n  .".ii 

2  Of 

2  mi 

1   nn 

n  .-.n 

1   00 

n  50 

1   25 

1  Of 

50  oil 

100.00 

60  00 

ii iii  00 

In  nn 

7n  no 

75. 0C 

3  mi 

2  00 

2  .".ii 

2   .".n 

1   50 

2  50 

2.5C 

n  35 

n   in 

n  .".ii 

n  50 

n  7(1 

1  nn 

n  5! 

n  70 

II   711 

0   75 

n  75 

1   20 

1  :,n 

0.65 

1   05 

n  90 

1    no 

1   25 

1   70 

1   75 

0.75 

1   50 

1    in 

1   25 

1   50 

2  20 

2  no 

0  !)f 

2  on 

I    30 

2  nn 

2  nn 

2   70 

2   2,"> 

1    II 

2  50 

1   .Mi 

2  :.n 

2  50 

:i  50 

2   .",(! 

i  ;« 

(i  35 

n   in 

n    15 

n    in 

n  90 

n   7.", 

II  fit 

22  on 

28  ihi 

38.50 

25  nn 

32  nn 

:tn  on 

27.  Ot 

1   20 

3  no 

II   7.'. 

I  on 

1   :.u 

1    IHI 

i  2; 

1   mi 

1    7.". 

0  56 

ii  80 

1   50 

ii  80 

i  ii 

n  80 

1    llll 

0    15 

n  60 

1   50 

II    Ml 

i  a 

ii  60 

II    Ml 

n  35 

n   in 

1     IHI 

n  60 

ii   H 

n   in 

II     ,n 

i)  :in 

n  'jn 

1. 00 

,,     o 

0  7. 

1   50 

1   50 

1     IHI 

1   50 

1    50 

1  26 

1.2.' 

1   00 

1   25 

II   7.". 

1    (HI 

1. 00 

1    IHI 

i.n 

2  no 

:<  no 

2   nn 

2  00 

'llll 

2  50 

ii  80 

1   25 



1    (HI 

1  llll 

1     IHI 

1   no 

1   50 

II   7.-, 

1   25 

1   nn 

1     IHI 

1   50 

2    IHI 

1    25 

i     ,n 

2  00 

1   26 

2    (HI 

|  nn 

1    7.-. 

1.00 

.-    iO 

1   BO 

n   I  , 

n   L2 

(I    12 

n   in 

ii   in 

u   15 

711    IHI 

7ii  nn 



.  ,  00 



7n  nn 

i. 

n 

76  50 



ii 



SO    IMI 

in 

80   nil 

70    IHI 

ii 

1 1 

II 

, 

B0  00 

mi  nn 

Ml    llll 

Mm   mi 

1  

, , ,  oil 

80  ihi 

mi  nn 

B 

wo.n 

II  III 

0     III 

n   i  ■ 

n   L6 

II  III 



n 

n    ! 

,    |0 

1. 00 

1    .11 

1   60 

i  ;,ii 

i     ,n 

i    ,,m 

1    7.". 

1    .11 

i     ,n 

i  :.n 

I     ,n 

i    -  0 

1    50 

2   711 

„, 

,, 



., 

,,, 



;i  ihi 

■    ,'i 

a  nn 

:i  mi 

1    10 

.    .'| 

■  ii,. 



: 

1,00 

i     ,n 

1   26 

I   00 

,n 

.'i 

a  ,ii 

i     ,i> 

1    IHI 

I    ,n 



,i    -ii 

n   in 

0    'ii 

n  80 

" 

|| 

ii  in 

ii    |0 

n  50 

ii    IB 

n  ,,ii 

n 

ii  BO 



ii   in 

ii  i,u 

n   in 

i 

n  , 

0 

n  :in 

ii  25 

n  1.', 

n 

n   in 

ii 

May  31,  191-t 


E  X  (SINE  E  R  I  X  G     X  E  ,Y  S 


323 


Portland,  Ore. — W.  B.  Bell.  Arch.,  is  preparing  for  a  three- 
si.  try  theater  and  hotel  at  Fifth  and  nurnsido  \y,,.  The  esti- 
mated cost  is   $50,000. 

The  Dalles,  Ore. — C.  J.  Crandall,  Arch..  The  Dalles,  Ore., 
is  preparing  plans  for  the  three-story  school  to  be  erected 
for  the  School  Trustees.     The  estimated  cost  is  $100,000. 

+Colusa,  'Calif. — The  contract  for  the  Hall  of  Records 
building-,  to  be  erected  for  Colusa  County,  has  been  awarded 
to  WILLIAMS  BROS.  &  HICNDKKKON,  at  $45,585.  Noted  Apr. 
23. 

San  Francisco,  Calif. — George  W.  Kelham,  Arch.,  Crocker 
Bldg.,  San  Francisco,  is  preparing  plans  for  a  library  to 
be  erected  on  the  Civic  Center  site.  The  estimated  cost  is 
$1,000,000. 

♦Contracts  for  various  buildings  to  be  erected  at  the 
Panama  Fair  Grounds,  have  been  awarded  as  follows:  Swed- 
ish Building.  LANGE  &  BERGSTROM,  Sharon  Bldg..  at 
$37,700;  North  Dakota  Bldg.,  STREHLOW,  PRBBSB  &  PE- 
TERSEN, San  Francisco,  $15,000:  Indiana  Bldg.,  FOSTER 
VOGT   CO.,    Sharon    Bldg.,    $20,597. 

+The  following  contracts  have  been  awarded  by  Louis 
Hobart,  Arch.,  Crocker  Bldg.,  in  connection  with  the  con- 
struction of  the  three-story  office  building  on  California 
St.,  for  the  Firemans  Fund  Insurance  Co.,  terra  cotta  work, 
GLADDING  McBEAN  Co.  at  $lfi,175,  foundations,  waterproof- 
ing to  FARRELL  &  REELD,  M.  A.  Gunst  Bldg.,  San  Fran- 
cisco, $10,440,  excavating,  shoring  bulkhead.  DANIEL  O'DAY 
CO..  14th  and  Belcher  Sts..  San  Francisco,  $3750,  structural 
steelwork,  WESTERN  IRON  WORKS,  141  Beale  St.,  San  Fran- 
cisco, $22,200,  brickwork.  FARRELL  &  REED,  M.  A.  Gunst 
Bldg.,   San   Francisco,   at   $14,000.      Noted   Apr.    9. 

Vancouver,  B.  C. — Mitten  &  Gillingham,  Archs.,  are  pre- 
paring plans  for  an  eight-story  hotel  between  Columbia  and 
Carroll  Sts.,  on  the  East  Side,  which  will  cost  about  $100,000. 

E.  L.  Messier,  of  the  Riter-Conley  Mfg.  Co.,  Pittsburgh, 
IPenn.,  who  for  the  past  two  years  has  been  acting  as  Assist- 
int  to  the  President,  is  no  longer  associated  with  the  firm. 
Prior  to  this  he  was  with  the  Jones  &  Laughlin  Steel  Co.  as 
Seneral  Superintendent  of  their  Pittsburgh  coke  ovens,  blast 
{furnaces  and  ingot  mold  foundry.  Mr.  Messier,  as  yet  has 
|not  decided  what  line  of  work  he  will  follow  and  may  be 
Ifound  at   the   Duquesne   Club,   Pittsburgh. 

Robert  S.  Kent  has  moved  to  50  Court  St.,  Brooklyn,  N.  T. 
■During  the  last  two  years,  Mr.  Kent  has  designed  and  erected 
ui  ratline  filtering  plants  for  the  following  oil  companies: 
'The  Standard  Oil  Co.,  Bayonne  ,N.  J.:  the  Magnolia  Petroleum 
|2o..  Beaumont.  Tex.;  the  Pierce-Fordyce  Oil  Association, 
Hrexas    City,    Tex.,    and    the    Waters-Pierce    Oil    Co.,    Tampico, 


Mexico.  He  has  also  designed  syrup  filtering  plants  for 
Meade,  Johnson  &  Co..  Jersey  City,  and  Gould.  Free  &  Ash, 
Honolulu.  Hawaii.  In  addition  to  the  above  he  has  made 
preliminary  designs  for  two  sugar  refineries  of  700,000  lb. 
per  day  capacity,  and  has  designed  and  is  now  erecting  a 
sugar  refinery  of  750,000  lb.  capacity  at  St.  John,  New 
Brunswick,  for  the  Atlantic  Sugar  Refineries,  Ltd.,  of  Mon- 
treal,  Que. 

The  Mumford  Molding  Machine  Co.,  manufacturer  of 
foundry  molding  machine,  announces  that  its  New  York 
office  was  closed  Apr.  1.  E.  H.  Mumford,  Vice-Pres.  and 
Gen.  Mgr.,  will  move  his  office  to  the  factory,  2059  Elston 
Ave.,  Chicago,  111.  While  in  New  York  Mr.  Mumford  may 
be   reached   personally   at   the   Machinery   Club. 

E.  T.  VonKnooke,  Arch.,  Detroit,  Mich.,  advises  us  that  he 
and  J.  M.  O'Donnell,  structural  engineer,  have  combined  their 
respective  business  and  would  like  to  receive  catalogs  relat- 
ing to  building  construction.  Their  new  office  is  at  51] 
Schere  Bldg.,   Detroit.   .Mich. 

R.  W.  Crenzbaur  and  Charles  L..  Parmelee,  engineers,  an- 
nounce they  have  removed  their  office  to  the  34th  floor  of  the 
Woolworth  Bldg,   New   York.    N.   Y. 

William  R.  Poland.  Vice-Pres.  and  Chief  Engr.  of  the 
Philippine  Ry.  Co.,  who  has  been  in  charge  of  the  construc- 
tion and  operation  of  the  company's  lines  for  a  number  of 
years,  will  return  to  the  United  States,  probably  bv  way  of 
Australia,  Valparaiso  and  the  Trans-Andean  line  to  Buenos 
Aires.  After  May  1  his  address  will  be  care  J.  G.  White  & 
Co.,   Inc.,    49    Exchange  Place,   New   York,   N.   Y. 

Construction  along  the  company's  lines  in  Cebu  and  Panay 
has  been  finished,  the  operation  systematized  and  industrial 
and  agricultural  development  work  organized.  It  is  not 
expected  that  Mr.  Poland  will  return  to  the  Islands,  and  the 
property  will  be  left  under  the  management  of  R.  R.  Han- 
cock, at   present  Gen.   Supt.   at   Iloilo,   P.   I. 

The  Concrete  Conveying  &  Placing;  Co.,  through  its  sub- 
sidiary, the  Pneumatic  Concrete  Tlacing  Co.,  45  Broadway. 
New  York,  N.  Y.,  has  leased  to  Gillispie  Bros,  pneumatic  con- 
veying machines  for  placing  200.000  eu.vd.  of  concrete  on 
Ohio  River  Work.  Similar  equipment  has  been  leased  to  the 
Missouri  Valley  Bridge  &  Iron  Works  for  placing  60,000  eu.vd 
on    another   section   of  the   same    work. 

The  Smith-Chicago  Mixer  is  the  name  given  to  a  machine 
recently  put  out  by  the  T.  L.  Smith  Co.,  Milwaukee.  This 
machine  is  a  redesign  of  the  Chicago  Mixer  formerly  sold 
by  the  Chicago  Concrete  Machinery  Co.  This  line  of  ma- 
chinery has  recently  been  taken  over  by  the  T.  L.  Smith  Co. 
and  will  now  form  a  part  of  its  regular  line. 

The  Vniversal  Portland  Cement  Co.  announces  that  it  has 
removed  its  main  offices  to  208  South  La  Salle  St.,  Chicago, 
111.      T.    J.    Hyman    is    secretary. 
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(Continued  from   Page   323) 
Section    2,    Route    20,    Alternative    T 
D 
51,700  cu.yd.  earth  excavation  above  mean 

high    water    $6  .  00 

19,610   cu.vd.    earth   excavation   from    mean 

high  water  to  elev.   S5.0 7.50 

22,600   cu.vd.   earth  excavation   below   elev. 

85.0    10.50 

1600  cu.yd.   earth   excavation   for  sewers..  6.00 
1050     lin.ft.     underpinning     buildings     less 

than    7    stories 150.00 

225    lin.ft.   underpinning   buildings    from    7 

to    12    stories 150.00 

125     lin.ft.      maintaining     and      protecting 

buildings    75.00 

75    lin.ft.    underpinning   sewers   and   build- 
ings      125.00 

75  lin.ft.  maintaining  sewers  and  buildings  125.00 
280     lin.ft.      underpinning      buildings     ad- 
jacent to   c.   i.   lined   tunnel 100.00 

390  lin.ft.   maintaining  buildings   adjacent 

to  c.   i.   lined   tunnel 100.00 

16,880    cu.yd.    tunnel    excavation 20.00 

11,560  cu.vd.  concrete  masonry  above  elev. 

85.0    10.00 

15,500  cu.yd.  concrete  below  elev.  85.0  and 

in  c.   i.   lined  tunnel 10.00 

2925   cu.yd.   protective   concrete  masonry..  10.00 

100    cu.yd.    rubble   stone   masonry 8.00 

50   cu.yd.   dry  rubble   masonry 7.00 

50    cu.yd.    brick    masonry 15.00 

700    cu.yd.    removal    of   concrete   and    other 

material    15.00 

50   cu.yd.    hollow   terra   cotta   brick    or    tile 

masonry    15  .  00 

2000  bbl.  grout  of  Portland  cement 3.50 

1175  sq.yd.  resurfacing  concrete  masonry.  2.00 

1000    lin.ft.    timber   piles 1.00 

20  M.  ft.  b.m.  timber  foundation 100.00 

100   cu.yd.   broken   stone   or  gravel 2.50 

10.565  sq.yd.  waterproofing,  1-ply 0.50 

100   sq.vd.   waterproofing.   2-ply 0.75 

4  100   sq.yd.    waterproofing,   3-ply 1.25 

100   sq.yd.   waterproofing.   4-ply 1.50 

LOO   sq.yd.   waterproofing,   5-ply 2.00 

100   sq.vd.   waterproofing,    6-ply 2.0 

100  sq.yd.   waterproofing,  dry-ply 0.40 

sq.yd.    waterproofing,    6-ply,    laid    in 

pitch     J  .00 

L530   cu  yd.   brick   laid   in  asphalt   mastic.  25.00 

50    lin.ft.    drain    pipe,    12-in.    vitrified 1.00 

5»  lin.ft.   drain   pipe,   10-in.   vitrified 0 .  SO 

600  lin.ft.   drain   pipe,  8-in.  vitrified 0.60 

50  lin.ft.  drain   pipe,  6-in.  vitrified 0.40 

50  lin.ft.  drain   pipe,   4-in.  vitrified 0.20 

50    linft.    drain    pipe,    6-in.    c.-i 1.50 

50    lin.ft.    drain    pipe,    4-in.    e.-i 1.00 

150  lin.ft.  drain  pipe,  10-in.  c.-i 2.00 

50   lin.ft.   c.-i.    pipe  and   fittings,    3-in 100 

5o    Hun.   c-i.    pipe  and   fittings,    4-in 1.25 

66   lin.ft.   c    i-    pipe,  and    fittings.    6-in 1.50 

50   linft.   c.-i.    pipe  and   fittings,   8-in 2.00 

77,625   duct-ft.    tunnel    ducts 0.010 

1340    tons    riveted   steel If-?.0, 

7LT.    tons    Steel    for   caissons S5.00 

Mir,    t.,ns    steel    beams    and    shapes g0  -  00 

1  70  tons  steel   rods  and  bars.  .     55.00 

:,:,>;:.    tons    c.-i.    tunnel    lining 50.00 

L'l"    ions  steel    bolts  and    washers  for   tun- 

m  I     lining     SO. 00 

miscellaneous   iron  castings 80.00 

•>  tons   miscellaneous  iron   furnishings   for 

sewers    80.00 

in. in    lb.    win-    mesh 0.12 

3110    lin.ft     lVi-in.    galvanized- Iron    pipe 

handrail    0- 15 

i  rt.  steel   gratings  for  ventilation..  1.50 

I  i     vault   lights l-»0 

i      sut  fact       restored, 

v.  itliln    curb    lines 2.00 

inn      ,,  ,.i      -iicet     surface     restored     be- 

II  b(     with    asphalt 2..i0 

7135    sq.vd.    street    surface    restored     be- 
tween   curbs    with    granite 

260    Mn  ft.    new    blm      ' I'     '■-'■' 

[00    in  it    new  y-in    granite  curb 1     0 

1     '   ' '"I  1      I'C  ■  ■  "■■»" 

11    v.-  -1    electi  Ic  conduits,  1  'i  -in. .  . 

11,1,  iin  11     .v    1    electric  conduits,  2-ln....  0.60 

300    lln  I'     ■■■■    -     '  lecti  Ic  conduits,    1  -in     .  .  'i    16 

oxes 

pull   boxi                                            "   "" 

55    iin  rt     .     1,    pip.,   and    fittings,   6-ln 

mi  iin  n             plpa  and  flttli          l-l        '   "" 

ii      iin     irlti  Ifled   sewi                 ■  •  ■  ■  '   "" 

n  rt     n.  In    vlti  Mi  d     ewei    

100     lln   n  A     sewer 

11     24-ln.  vlti  Ifli  d  sewei  ' 

il    hi 

ver)         ifclnl  
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ho.  pi  rl   inwer    ...  
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700   lin.ft.    20-in.    water  pipe 4.00  3.00 

200   lin.ft.    24-in.   water   pipe 5.00  3.50 

100   lin.ft.   36-in.   water   pipe 6.00  5.00 

50   water  service   restored 25.00  16. 00 

S00  lin.ft.  4-in.  gas  pipe 1.00  0.50 

200    lin.ft.    6-in.    gas   pipe 1.26  0.75 

500  lin.ft.   S-in.   gas   pipe 1.50  1.00 

500   lin.ft.    10-in.    gas    pipe 2.00  1.50 

7ii0    lin.ft.    12-in.    gas   pipe 2.50  2.00   I 

MI0  lin.ft.  16-in.  gas  pipe 3.00  2?50 

600   lin.ft.    20-in.    gas   pipe 3.50  3.00 

400   lin.ft.   24-in.   gas  pipe 4.00  3   r.n 

200  lin.ft.  30-in.  gas  pipe 5.00  5.00 

3600  lin.ft.  w.-i.  by-passing  gas  pipe.  s-in.  4.50  5.00  ■ 

300  lin.ft.  w.-i.  bv-passing  gas  pipe,   12-in.  5.00  6.00 

100  lin.ft.  w.-i.  by-passing  gas  pipe,  16-in.  6.00  8.00 
1400     lin.ft.     by-passing     pipe     on     trestle, 

12-in 6.00  8.00 

2200     lin.ft.     by-passing     pipe     on     trestle. 

16-in 7.00  10.00 

2100  lin.ft.  trestle  for  by-passing  pipe....  2.00  4.00 

50   gas   service    restored 25.00  25.00 

30    tons    new    c.-i.    hub    and    spigot    pipe, 

straight     50.00  40.00 

15    tons    new    c.-i.    hub    and    spigot    pipe 

special    70.00  70.00 

300    lin.ft.    S-in.    high-pressure    water    pipe  2.00  3.00 

700  lin.ft.  12-in.   high-pressure  water  pipe  3.00               4.00 

700  lin.ft.   16-in.   high-pressure  water  pipe  4.00  5.00 

200  lin.ft.   20-in.   high-pressure  water  pipe  5.00  6.00 

100  lin.ft.  24-in.  high-pressure  water  pipe  6.00  7.00 
25   tons  new   c.-i.   spigot    and   groove   pipe, 

straight     50.00  40.00 

15    tons  new   c.-i.    spigot    and    groove    pipe, 

special   70.00  75.00 

200   lin.ft.   S-in.    mail    tube 7.00               2.08 

2   lin.ft.   new   8-in.   mail   tube,    straight....  5.00               0.00; 

1  lin.ft.  new  8-in.  mail  tube,   curved 8   00  10.00 

500  duct-ft.  electric  ducts  and  conduits...  0.50               0.50 

1000   lin.ft.  w.-i.   pipe  ducts,   2»/2-in.   pipe..  1.25               0.30 

10,000   lin.ft.    w.-i.   pipe   ducts,   3-in.   pipe..  1 .  £5               0.40 

1000   lin.ft.   w.-i.   pipe  ducts,   3V2-in.   pipe..  1.25               0.60 

200  lin.ft.  w.-i.  pipe  ducts,  4-in.  pipe 1.25               0  .  SO 

700    lin.ft.    w.-i.    pipe    ducts,    2-in.    Edison 

conduit    1.25               O.50 

S00   lin.ft.    w.-i.    pipe   ducts,    2%-in,    Edison 

conduit    1.25               0.75 

25  electric  service   restored 25  .  00  25.00 

Totals    $2,438,25S    $2,493,669 

McQueen  &  Miller,  Inc.,  1454  Monadnock  Block,  Chicago, 
111.,  advises  us  that  it  has  opened  a  branch  office  in  the 
Electric  Bldg.,  Cleveland,  Ohio.  Allen  C.  Morse  has  been 
chosen  as  resident  engineer  and  manager  of  the  new  office, 
which,  together  with  the  Chicago  office,  will  continue  to 
serve,  not  only  public-service  corporations,  municipalities 
and  public  commissions,  but  will  devote  special  attention 
to  the  rehabilitation  of  plants,  the  making  of  appraisals,  and 
the   establishment   of   systems   of   record. 

C.  D.  MeArtlmr  has  resigned  from  the  Blaw  Steel  Con-i 
s-truction  Co.  and  has  accepted  the  position  of  general  man- 
ager and  chief  engineer  for  Foley  Bros.,  Welch,  Stuart  & 
Forquier,   Halifax,  N.   S. 

The  Standard  Pniut  Co.,  which  for  IS  years  lias  occupied 
offices  in  Kilby  St.,  Boston,  Mass.,  announces  its  removal 
to  6   Beacon   St. 

J.  II.  Robinson  &  Son,  building  contractors,  have  removed 
to  their  new  offices  in  the  Anderson  Galleries,  15  East  40th 
St.,   New  York,   N.   Y.    (Borough  of  Manhattan). 

The  Buffalo  Foundry  A  Machine  Co.,  Buffalo,  N.  Y..  an-l 
nounces  that  in  the  future  all  orders  originating  in  the 
New  York  territory  will  be  handled  directly  by  the  com- 
pany. 

The  I  ni led  Mutes  Steel  Corporation,  together  with  Itl 
subsidiary  companies,  will  have  an  extensive  exhibition  at 
the  Panama-Pacific  Exposition,  San  Francisco,  Calif.,  showing 
the  operations  and  methods  used  in  assembling  materials  and 
manufacturing    Its    various    products. 

The  exhibition  will  illustrate  with  considerable  detail 
the  methods  employed,  from  the  digging  of  the  ore,  to  pack 
Ing  .-mil  shipping  the  finished  products  and  the  methods  em 
ployed  in  utilizing  tin-  nial  rials,  formerly  considered  wasted 
The  advancement  and  progress  made  by  this  Indus!  r\  nil 
be  shown  by  a  display  <>(  the  many  uses  to  which  it  Is  put 
There  will  be  n  series  of  moving  pictures,  Illustrating  th< 
WOrk     .lone    by    the    VarlOUS    departments. 

Besides    this,    the    corporation    will    show    the    interest    tnkei 

in  the  social  welfare  of  its  employees.  Their  home  sur 
roiinillngs,  and  their  working  conditions,  showing  the  mo.leri 
and  approved  met  hods  under  which  they  labor,  will  be  clearly 
displayed.  It  Is  the  obleet  of  the  corporation  to  set  hel'or. 
in,     world    B   1 irehenslvi    exhibition   of  its  Industry, 
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•  Denotes    work    advertised    in    ENGINEERING    NEWS. 

+  Denotes    contract    awarded.        The    names     of    bidders    awarded    contracts    are    set    in    CAPITALS. 


RAILWAYS 

Connecticut — G.  L.  Baldwin.  Putnam,  Conn.,  is  interested 
in  the  construction  of  a  railroad  from  Putnam,  Windham 
County,  southwest  to  Ashford,  Conn.,  and  thence  northwest  to 
Stafford   Spring.      Length,   about   25    miles. 

New  Jersey — West  Jersey  &  Seashore  R.R. — This  company 
plans  to  construct  a  branch  line  from  its  Cape  Mav  Division 
at  Gloucester  City,  N.  J.  F.  L.  Sheppard,  Jersey  City,  N.  J., 
is  Gen.  Supt. 

+  I'ennsylvania — Pittsburgh  &  Shawmut  R.R. — This  com- 
pany has  awarded  the  contract  to  the  J.  J.  CORBETT  CO.. 
-Montreal,  Que.,  for  the  construction  of  its  proposed  line  from 
Kittanning,  Penn.,  to  Ford  City.  Penn.  W.  H.  Henshey,  Kil- 
tanning,  is  Ch.  Engr. 

>orth  Carolina — Elkin  &  Allegheny  R.R. — This  company 
plans  to  construct  an  extension  from  Elkin,  X.  C.  to  Jeffer- 
son. X.  C,  to  connect  with  the  new  line  now  being  built 
by  the  Xorfolk  &  Western  Ry.  John  A.  .Mills,  Raleigh,  X.  C, 
is  Pres.  and  Gen.  Ggr. 

Mississippi — See  item   under  Tennessee. 

Tennessee — Hardin  County  Court,  Savannah,  Tenn..  has 
ordered  an  election  for  June  20  to  vote  on  the  question  of 
issuing  $240,000  in  bonds  to  aid  in  constructing  the  proposed 
railway  from  Nashville,  Tenn.,  to  Corinth.  Miss.  The  Xash- 
ville   Business   Men's   Association    is   interested.      Xoted  Apr.    9. 

Ohio — Pennsylvania  Lines  West  of  Pittsburgh — This  com- 
pany plans  to  double-track  its  line  between  Akron,  Ohio,  and 
Hudson,  Ohio.  R.  V.  Sommerville,  Pittsburgh,  Penn.,  is 
Prin.  Asst.   Engr. 

Michigan — Michigan  R.R. — This  company,  formerly  the 
Michigan  &  Chicago  R.R.,  has  been  organized.  As  planned 
the  road  will,  when  completed,  connect  Chicago,  111.,  Detroit, 
Mich.,  Grand  Rapids,  Mich..  Bay  City,  Mich..  South  Bend, 
Ind.  and  Battle  Creek,  Mich.  J.  F.  Collins,  Jackson,  Mich.,  is 
Gen.   Mgr. 

Michigan — Detroit.  Almont  &  Northern  Ry. — This  company 
plans  to  construct  an  extension  to  Imlay,  Mich.  The  com- 
pany's offices  are  located  at  Detroit.   Mich. 

Illinois — Chicago.  Milwaukee  &  St  Paul  Ry. — This  com- 
pany is  considering  the  construction  of  a  short  line  from 
Chicago.  111.,  to  Kansas  City,  Mo.,  via  Peoria,  111.,  and  Keo- 
kuk.   Iowa.     C.  F.  Loweth,  Chicago.   111.,   is  Ch.  Engr. 

Wisconsin — Door  County  Peninsula  R.R. — This  company 
[dans  to  start  work,  June  1",  on  the  construction  of  its  pro- 
posed line  north  from  Sturgeon  Bay,  Wis.  Length,  ",n  miles. 
F.  <;.  L.  Hunt.  1940  Garfield  St.,  X.  E„  Minneapolis,  Minn.,  is 
Engr.-in-Charge. 

Iowa — Chicago,  Milwaukee  &  St.  Paul  Ry. — See  Item  under 
Illinois. 

■  own — Chicago  &  Northwestern  Ry. — This  company  plans 
to  improve  its  freight  yards  at  Clinton,  Iowa.  Estimated 
cost,    $100,000.     E.   C.   Caiter.   Chicago,    111.,   is   Ch.    Engr. 

>nrth  Dakota — Great  Northern  Ry. — This  company  plans 
to  spend  $2,000,(100  on  its  line  from  Wllliston,  X.  Dak.,  to 
Cutbank,  Mont.     R.  Budd,  St.   Paul,   Minn.,   is  Ch.  Engr. 

Montana — Great  Northern  Ry. — See  item  under  North 
Dakota. 

Montana — Butte,  CO    Ry. — This    com- 

pany has  been  Incorporated  for  the  purpose  of  constructing 
a  railroad  from  Butte.  Mont.,  \  la  Boise,  Idaho,  to  San  Fran- 
cisco, Calif.     L.  O.   Leonard,  Boise,   Idaho,   is  representative. 

\\  romlna;     Laramie,     Hahn  R.B        This 

Company's     holdii  e         n     W     oming    and     Col  e    been 

sold  for  $600,000.     F.   A.   Miller,   Laramie,    "  Iver. 

Missouri  Chicago,  Milwaukee  &  St.  Paul  Ry. — See  item 
mi. I.  i     Illinois. 

Missouri     Chicago,    Burlington    A   Qulnc)    R.R      This  com- 
pany,    it     Is     reported,     plans    to    purchase     the    lines 
Wabash     It.R.    In     Missouri    and    construct     the    Monroe    Clty- 
Mobei  I.     i    .inch.       W.     I..     Breckenrldgi  111.,     is    ch. 

M.    W. 

lrkansas      '  City    &     Eastern     R.R 

olders  of   this   companj    "ill    vote   July   11    on   the   ques- 
tion   "f   Issuing    $2,000,000    in    bonds    for    Improvements 
meet    out    I    tiding    Indebtedni  R, 

Ark.,    is 

Texas — Texas   Midland    R.R.     This  companj    has  completed 
B   f or    1 1 a    p roposed 

I..    \V.    Wells.   Tei  i.ii.    , 

( 'uanah,   Acme  &    i  'ni  Iflc   R  |       Thl 

proposed   extension    from    Roaring   Sprints,    Tex., 

»  ell,    N.    n i  .    ; .  i \     k.    Rommer, 

i.    Tex.,    Is    Id         Kngr. 
The   L.   .1     Smith   Construction   Co.,    Kansas   City,    Mo..    «  111 

start    work    soon    on    th< nstructlon   of   the   propo 

I    fioin    livable,    Tex.,    to   n    point    nenr    Harksdali 

Gulf,    Colorado  plana    to 

00     for      hill'"  ■     its     lines     In 

Not.  .1     IV! 
+ 

•  :  VR- 
loop.      Noti  'I    M  ij     II 


+  1  tah — Oregon  Short  Line  R.R. — This  companv  has 
awarded  the  contract  to  the  UTAH  COXSTRUCTIOX  CO., 
Ogden,  Utah,  for  constructing  its  proposed  74-mile  Snake 
River  belt  line,   at  about   $1,700,000-. 

Ogden,  Lewiston  &  Xorthern  R.R. — This  companv  has  com- 
pleted financial  arrangements  for  and  plans  to  start  work  in 
about  two  months  on  its  proposed  railroad.  F.  W.  Crockett, 
Logan,  Utah,  is  Pres. 

Arizona — Tucson,  Phoenix  &  Tidewater  R.R. — This  com- 
pany, it  is  reported,  plans  to  start  work  early  in  the  fall  on 
its  proposed  railroad  from  Tucson,  Ariz.,  to  Phoeniz,  Ariz. 
James  S.  Douglas,  Ariz.,   is  interested.     Xoted  Apr.  2. 

Washington — Klickitat  Xorthern  R.R. — This  companv  has 
been  incorporated  to  construct  a  railroad  from  Wright's  Sta- 
tion northwest  to  Comas  Prairie,  Wash.  The  offices  of  the 
company   will  be  located  at  Vancouver,  Wash. 

Washington — Spokane.  Portland  &  Seattle  Rv. — This  com- 
pany plans  to  electrify  its  line  from  Vancouver.  Wash.,  to 
Portland,  Ore.     F.   A.  Brainerd,   Vancouver,   is  Supt. 

Oregon — Southern  Pacific  Co. — It  is  reported  that  the  plans 
of  this  company  for  development  work  at  the  mouth  of  the 
Columbia  River.  Ore.,  include  the  building  of  new  line  of 
railroad  branching  from  the  main-line  near  John  Day  River. 
It  will  be  used  for  fast  freight  and  passenger  trains.  W. 
Hood,   San    Francisco.    Calif.,    is   Ch.   Engr. 

Oregon — Spokane.  Portland  &  Seattle  Ry. — See  item  under 
Washington. 


+  N"ew  Brunswick — St.  John  Valley  Ry. — Kennedy  &  Mc- 
Donald, general  contractors  for  this  company's  proposed  line, 
have  awarded  a  subcontract  for  the  section  from  Centreville, 
X.   B.,    to  Andover.    X.    B.,    to   J.    M.    POUPORE,    Montreal,   Que. 

Quebec — Montreal  &  Southern  Counties  Ry.  —  This  com- 
pany will  award  the  contract  at  once  for  the  construction  of 
a  15-mile  section  of  railroad  to.Granby,  Que.  H.  B.  Flesl  - 
man.    Montreal,    Que.,    is    Ch.    Engr. 

+  Mauitoha — Winnipeg.  Selkirk  &  Lake  Winnipeg  Rv. — . 
This  company  has  awarded  the  contract  to  KKLPIX  BROS., 
for  the  construction  of  its  proposed  S-mile  extension  from 
Stony   Mountain  to  Stonewall,   Man. 

+Brltlsfa  Columbia — Pacific  'Treat  Eastern  Ry. — This  com- 
pany has  awarded  contracts  for  Its  proposed  line  as  fol- 
lows: To  MORAX  &  HECKMAX.  for  10  miles:  to  WELCH  & 
KENNEDY,  for  four  miles;  to  RAXK1X  &  KELLET,  for  20 
miles;    and    to   MADDEN    BROS,    for   six    miles. 

ELECTRIC    UAII.W   ti> 

Miililletown.  Conn. — The  Shore  Line  Electric  Ry.  Co.  plans 
to  extend  its  line  from  Chester  to  Middletown.  Samuel 
Anderson,    Norwich,    Conn.,    is   Gen.    Mgr. 

Camden,  V.  J. — The  Public  Service  Ry.  Co.  plans  to  con- 
struct new  lines  on  Baird  and  Highland  Aves.,  to  connect 
East    and    South    Camden.      R.    E.    Danforth,    Newark.    Is    Gen. 

\e>»    Hope.   Penn. — The   Council    lias  granted  a   franchl! 

icks  County  Electric  Ry.  Co.  for  the  extension  of  Its 
lines  on  North  Main  St.  Gaylord  Thompson.  Trenton,  N.  J.,  is 
Vlce-Prea  and  Gen.  Mgr.     Noted  Mar.  26. 

Savannah,  (in. --The  Savannah   Electric  R  slder- 

Ing    plans    for    the    extension    of    its    lines    to    White    Bluff    and 

ni.     A.   l.  P,  Smith.   Savannah, 
Montgomery,    tin.     The   Alabama   Traction  Co,    has  applied 
to  the  City   Council   for  a   franchise   for  a   period   of   SO 
Itruct    an    electric    railway    In     .Montgomery.       Jam< 

i 'in  i  «  i  Ight,    Monti  ea I,  Qui 

<  hirksiiiii,..  Miss.  The  construction  of  an  electric  railway 
In  Clarksdale  is  contemplated  by  the  i 

Indianapolis,  Ind. —  The  Terre  Haute,  Indianapolis  ,v  East- 
ern Traction  Co.  plana  the  extension  of  its  lines  on  South 
Eighth  St..  from  n.  st.  t..  Beallvlew  Park  and  on  19th  St. 
orth  E  St.  to  Morton  Pai  k.     T.  P.  Ore  I  iaute, 

I  ml  .    i      .  ;. 

Lafayette,    Ind.      I  tte    &     Northwestern    Traction 

Co.   lias  applied   to  the  County  Commlsslonei  nchlsu 

to    construe!     an    electric     railway     through     White.    Newton, 
Jasper  and   Benton  Counties.     O,   .'.  Thomson  la  Interested. 

Mi, Ml.        (    reek.      Mich.  onsidered      he      th.< 

oi    the  extension  of  its   v. 

<    dlins.  Jack- 

Muskegon,     Mich.     The     Musi  ivla     Land     ,v     De- 

velopment Co.   la  Intereated   In   the  construction   of  an  ele< 
railway  from  miles. 

Ke, il.nl..      |0nS  -1,1.1c 

by  the  K.oi, uk  Eli  n  of  Its  Mi  i 

Ave.   UlJI  Ol    one   mile,      A.    I  I  uk,    is 

Unlrrlioui.     B.     I)       Tl 
questlol  l.onds   for  | ' 

n  muni  ound- 

I 
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Billings.  Mont. — Plans  are  being  considered  by  A.  J.  Sho- 
walter  and  associates  for  the  construction  of  a  55-mile  elec- 
tric railway  in  Carbon  and  Stillwater  Counties. 

Hed  LoilKe,  Mont. — The  Red  Lodge  Electric  Ry.  Co.  has 
made  application  to  the  Council  for  right  of  way  for  pro- 
posed  electric   line   in   Red   Lodge. 

Jennings,  Mo The  St.  Louis  &  Jennings  Ry.  Co.  contem- 
plates an  extension  of  its  line  from  Jennings  to  Baden. 

Kansas'  City,  Mo. — Extensions  to  be  made  by  the  Metro- 
politan Street  Ry.  Co.,  if  it  secures  a  new  franchise,  will  ag- 
gregate   15.71    miles.      A.    E.    Harvey    is    Ch.    Engr. 

Springfield,  Mo. — The  Springfield  Traction  Co.  is  preparing 
to  extend  its  Center  St.  line  to  the  State  Pythian  Home. 
Charles  H.  Guckel,   Springfield,   is  Gen.  Mgr. 

Dallas,  Tex The  City  Commission  has  granted  a  fran- 
chise to  John  T.  Jones  and  associates  to  construct  an  electric 
railway  on  Fitzhugh  Ave.  from  Columbia  to  Grand  Ave. 
Noted  Apr.   30. 

Fort  'Worth,  Tex The   Forth    Worth-Denton   Traction   Co., 

which  recently  turned  one  interurban  project  over  to  the 
Stone  &  Webster  Engineering  Corporation,  of  Boston.  Mass., 
contemplates  the  construction  of  an  electric  road  from  Fort 
Worth  to  Mineral  Wells.  E.  E.  Baldridge,  Fort  Worth,  is 
Pres.  of  the  company, 

llrighani,  Vtah — The  Logan  Rapid  Transit  Co.  is  making 
preliminary  arrangements  for  the  construction  of  its  pro- 
posed electric  railway  to  connect  Brigham,  Colliston,  Smith- 
field  and  Lewiston,  Ttah  and  Preston,  Idaho.  Robert  Ander- 
son,   Logan,    is  Vice-Pres.   and   Gen.   Mgr. 

Chehalis,  'Wash.  —  Preliminary  arrangements  are  being 
made  by  the  Washington  Electric  Ry.  Co.  for  the  extension  of 
its  Chehalis-Cowlitz  line  to  Newaukum  Prairie,  about  10 
miles.     H.  C.  Coffman,  Chehalis,  is  Pres.  and  Gen.  Mgr. 

Astoria,  Ore. — The  Pacific  Light  &  Power  Co.  has  applied 
to  the  Citv  Council  for  a  franchise  to  extend  its  line  in 
Astoria  to  the  top  of  Smith  Point,  about  one  mile.  James  E. 
Davidson,   Portland,   Ore.,    is  Vice-Pres.   and  Gen.    Mgr. 

San  Diego,  Calif. — The  Mexico  &  San  Diego  Ry.  Co.  is 
making  surveys  for  the  construction  of  an  electric  railway  to 
connect  National  Citv,  Chula,  Vista,  South  San  Diego,  Im- 
perial Beach  and  International  City.  E.  S.  Babcock,  San 
Diego,    is  Pres. 

San  Francisco,  Calif. — The  San  Francisco  Northern  Ry.  Co. 
has  been  incorporated  with  a  capital  of  $2,500,000  to  con- 
struct an  electric  road  from  Point  San  Quentin  to  Santa 
Rosa,  a  distance  of  42  miles.  The  directors  are  Allen  I.  Kit- 
tle, of  Ross,  Archibald  Borland,  of  Oakland.  Frank  A.  Brush, 
of  Santa  Rosa.  William  L.  P.  Jackson,  of  San  Francisco  and 
John  C.   Kittle,   of  Ross. 

Stockton,  Calif.— The  Central  California  Traction  Co.  plans 
extensive  improvements  for  the  Stockton  system.  The  road- 
bi  l  of  the  company  will  be  improved.  C.  H.  Robertson, 
ton,  is  Gen.  Mgr. 

Sydney,  X.  S. — The  Cape  Breton  Electric  Co.  plans  the  ex- 
tension of  its  line  from  Sydney  to  Florence.  Earl  L.  Milliken. 
Sydney,    is   Local    Mgr. 

Kingston,  Ont. — The  Kingston,  Portsmouth  &  Cataraqui 
Electric  Ry.  Co,  will  double  track  its  line  on  Princess  St. 
H.  C.  Nickle,   Kingston,   is  Supt.   and   Pur.   Agt. 

Fort  Garry,  Man. — The  City  Council  has  approved  plans 
for  the  extension  of  the  municipal  street  railway  in  Fort 
Garry. 

LIGHT,   HEAT  WD  POWER 
^Providence,  it.  I. — The  Board  of   Education    lias  awarded 

the   Contrail    for   electrical    work    in    the    new    Cortland    School    to 
\.\-|iAl:li    l.l.K'  "I'llIC  CO.,   17  Richmond  St.,   Providence, 
at  |63 

i:»*«  Xorvralk,  Conn. — Plans  are  being  prepared  by  A.  W. 
Paddock,  59  Seavlew  Ave.,  for  an  electric:  lighting  station 
cond  Point.  The  structure  will  be  of  brick  and  rein- 
forced concrete,  32x00  ft.,  one  story  and  basement.  The 
equipment  of  the  plant  is  in  chare,,  oi  Joseph  Iticler,  :.".> 
Broadway,  New  Vork,  N.  Y.  The  cost  is  estimated  it  ::.,ooo 
Noted  .May  7. 

\.c.  Haven.  Conn. — The  United  Illuminating  Co.  plans  the 
construi  n  addition  to  its  power  plant  on  Grand  Ave. 

A    bulb  i    ft.,    of    brick    and    steel,    three    stories,    and 

a    brick    stack    will    be    built,    as    well    as    an    addition    to    the 
boiler    house,    extension    of    the    coal    bunkers    ami    new     pump 
i  estimated    at    $s0,000.      R.    A. 

Malnwarlng  is  Supt. 

a/Albany,    \.    If.     (Official)— Bids    will    be     received    until    - 

p.m.,   June    l".   by   the   Trustee      ol    Public    Bulldlnj    i,   Cai 1, 

tui        tot    the    assembly   « !ha  mbc  r, 
Lewis    !•'.    Pitcher    Is    State    Arch        Poi     Further    details,    see 
nt    under  '  !ont  ra  cl     ri  o   Bt     Let, 

Buffalo,   v   \.     The   Buffalo  General    Electric  l  !o    ha     t 

pleted  plans  for  a  new  sui,:  tatlon   to   I  i    loc  itc  d   al    70   Be  nton 

■    it        0, C     i:     Huntb  y    I      Pre       and 

fgX 

*\.«    \.,ru,   v    \.     (0  a     will    be   received   until 

1 1    a  in  ,    Jui  ■  .     Boa  rd   of  only,      I  inlclpal 

Bldg  .  .  w     Vo,  it     (or 

in     Of     tl II  ili    plume 

'  'lot  on    i ...  i  •■    in    v.  .    tchestet    n  I 

v     Vork.    ap- 

proxi'i  i  !ha  i  lea    Bl  rati        Is    Pn       I I 

the   Bd    i  Ijr. 

\.  »     ^  ork,    ■     \       ■'  Borou    h    oi     Manhattan)      (( ifflolal)— 

1 1 1 
\.  „    *  ork,   v   I  >      Bids 

win   b.  I  I,  by  the  Depart  mi  nl    of 

i    I  :lih-  .    Boi  ■■  .overt  - 

ompressor  Into  an   electrically  driven 
i .       i  ,    .     i    n    Bridge,   i  loi  ous  n  of   Broi 
r    .i     H 

r.  in.  \  i.e..  \    %  I  »d  until  June  1  by  thi 

i ...    i  in. 
ddltlon   to  thi    po  oi   the  munlo- 


i  iiaihaiii.  IV.  J. — See  item  under  Water  Supply  and  Irriga- 
tion. 

Hamburg,  IV.  J. — The  Township  Committee  plans  to  install 
a  street  lighting  system  at  Hamburg. 

+Xeivark,  X.  J. — The  Common  Council  has  awarded  the 
contract  for  installing  an  auxiliary  engine  and  generator  in 
the  city  hall  to  McGOWAN  &  McCABE,  320  Market  St., 
Newark.      Noted   Mar.    l'J. 

+PittNl,iirgh,  Penn. — The  Duquesne  Light  Co.  has  awarded 
the  contract  for  installing  20  additional  boilers  and  four 
turbo-generator  sets  of  15,300  kw.  each,  giving  the  plant, 
when  completed,  an  output  of  100,000  hp„  to  the  WESTING- 
HOUSE  ELECTRIC  &  MFG.  CO.,  Pittsburgh.  The  cost  of  the 
work   will  approximate    $600,000. 

•  Washington,  jr.  C. —  (Official) — See  item  under  Water 
Supply — Irrigation. 

Tampa,  Fla. — It  is  reported  that  the  Tampa  Electric  Co. 
will  install  six  new  boilers  in  its  West  Jackson  St.  power 
house,  to  be  equipped  with  the  automatic  stoker  type  of  coal 
conveyor.  A  radial  brick  chimney,  200  ft.  high,  will  be 
erected  by  the  company.  The  estimated  cost  of  these  im- 
provements is  $200,000.  The  Stone  &  Webster  Management 
Assn.,   147   Milk  St.,   Boston,   Mass.,   is  Gen.   Mgr. 

Ashford,  Ala. — An  election  will  be  held  June  8  to  vote  on 
the  question  of  issuing  $10,000  in  bonds  to  be  used  in  estab- 
lishing a  municipal  electric-light  plant.  J.  S.  Radney  is 
Mayor. 

Melville,  La. — The  city  has  recently  voted  $15,000  in  bonds 
for  the  installation  of  an  electric-lighting  system.  L.  J. 
Williams  is  Mayor.  Anderson  Offutt,  438  Carondolet  St..  New 
Orleans,   La.,   is  Engr. 

Halls,  Tenn (Official) — Bids  will  he  received  until  2  p.m., 

June  1,  by  the  Mayor  and  Board  of  Alderman  for  the  installa- 
tion of  one  50-kw.  and  one  75-kw.  generator,  both  directly  con- 
nected to  auto  high-speed  engine.  Bids  will  also  be  received 
for  street-lighting  system,  including  switchboard.  B.  M. 
Archer  is  Mayor.  R.  C.  Huston,  Memphis,  Tenn.,  is  Consult. 
Engr. 

Lexington,  Ky. — The  merchants  of  the  city  have  decided  to 
install  an  ornamental  lighting  system  in  the  business  section. 
The  plans  provide  for  88  standards  carrying  high  candle- 
power  lamps.  The  city  will  pay  for  the  maintenance  of  the 
system. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until 
noon,  May  29,  bv  the  Commissioner  of  Purchases  and  Sup- 
plies, Room  513,  City  Hall,  for  a  storage  battery  set  for  oper- 
ation of  the  electric  switches  and  signals  at  the  substation  of 
the  municipal  electric-light  plant.  Bids  will  be  received  at 
the  same  time  for  fiber  conduit  for  the  municipal  electric- 
light  plant.     A.  R.  Callow  is  Comr. 

Hamilton,  Ohio — It  is  reported  that  plans  are  being  con- 
sidered for  the  installation  of  a  1000-kw.  generator  and  a 
battery  of  two  boilers  in  the  municipal  electric-light  plant. 
James  O'Toole  is  Supt. 

Mansfield,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  1,  by  the  Director  of  Public  Service  for  furnish- 
ing electric  street  lights  for  the  citv  for  a  term  of  10  years. 
O.  Hursh  is  Dir.  of  Pub.  Ser.  H.  Whitford  Jones,  1303  Citizens' 
Bldg.,   Cleveland,   Ohio,   is  Consult.   Engr. 

+West  Milton.  Ohio — The  Citv  Council  has  awarded  the 
contract  for  lighting  the  streets  for  a  period  of  10  years  to 
L.  A.  PEARSON,  owner  of  the  Stillwater  Valley  Electric 
Light  Plant,  West  Milton.  The  present  arc  lights  will  be  re- 
placed   by  tungsten  lamps. 

Indianapolis,  Ind. —  (Official) — Rids  will  be  received  until 
10  a.m.,  June  13,  by  the  Board  of  Commissioners  of  Marion 
County  for  new  boilers  at  the  Marion  County  Asylum  for 
Poor,  [ndianalqpls.  John  Kitley  is  Chn.  of  the  Bd.  of 
Comrs.      W.   T.    Patten    is    County    Audr. 

(Official) — Bids  will  be  received  until  10  a.m.,  June  2.  by 
the  Board  of  the  In. liana  State  School  for  the  Deaf,  42nd 
St.,  Indianapolis,  for  one  80-hp.  return-tubular  boiler,  one 
n  i... I  water  heater  and  one  hot-water  softening  ap- 
paratus.    Richard  0.  Johnson  is  Supt. 

Lancaster,  Wis. — The  Lancaster  Light  &  Power  Co.  has 
made  a  IB  yer  contract  with  the  Interstate  Light  .<■  Power 
I-,,,  dnhna,  111.,  lot  :::i.ooi:  volts  of  electricity  to  be  distrib- 
uted in  the  towns  of  I. a  in  aster.  I  llimin  i  ne,  t  on.  Fen  n  i  more  ami 
Boscobcl.  Wis.  Tin  I. an...'  i.  i  Co  will  build  a  17  mile  trans- 
mission   line    to    connect    with     the    interstate    Co.'s    line    at 

lialliville.    Wis. 

Manitowoc,  wis.— it  is  reported  that  the  city  will  make 
Improve! is  ami  construct  a  new  building  for  the  n  unlcipal 

Hi  in    and  power  plant    I    ; ut   $1.0,000.      L.    IC.    Pit  :  Is  lily 

Eng  1 

■„ — The    Muscatine   Lighting   <-o    will   spend 

.  ■  1 Ing    its   distributing   systc  m      1  ■-  01  ■■■• 

.,  1.  [owa,  la  Pur,    Vgrt 

\  1   an  election  held   May  12.  ti 1  Ion 


U.i      ..  1....  |CM 

..nt    $30, n 

Kuhn,   Dave  i.p 


iuni.il. 


W   ..  11,   ...nil.      ... 

i.e    -  I  ••.nun    in    I Is    tOI     I  I OSt  ruction    of   a 

electrli    light    plant    wat    carried    for   the   second   time,   ...-.   .... 

first  election  held  last   March   waa  declared   I ral,     Bide  will 

he     1    iced    roi   con   1 1  acting   the  dam  and   Installing   the 

•".,     I'll,         Noted     I'eb.    20    and 


I'l 


.lam.     11.   11.   Beldlng   1     CI1 1 


■u   mils,  iiiiin.     The  Town  Counoll  has  deolded   to 
,,,,,,  ipal    .  led  rlc-ltght    plant    Cor    which    bldi     will 

1 .  .  1 

urn    Mont,     it    la   reported    thai    the    Royal    Basin 
win   1. mi. 1  a   hydro-eleotrlc  plan!   on   Flint   Creek, 


it   Ih  repot  ted 

111      1     ibo 


that   the 
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I.ns  Vegns,  Xev. — The  Colorado  River  Hydro  Electric  Co. 
is    been    incorporated    by   William    Formal),    Thomas   Lindsay, 

I  R.  Williams,  Henry  C.  Schmidt  and  M.  B.  Schmidt,  all  of 
>nopah,  Nev.  They  propose  to  construct  a  dam  across  the 
dorado  River  at  the  mouth  of  Boulder  Canon,  and  erect  a 
iwer  plant,  the  first  unit  of  which  will  be  40,000  hp. 

L«areuivorth,  Wash. — The  Cashmere  Electric  &  Water  Co.. 
ganized  recently,  has  petitioned  the  City  Council  for  a 
anchise  to  enter  the  electric  field  in  Leavenworth.  The 
mpany  plans  the  erection  of  a  hydro-electric  plant  near 
capable  of  developing  sufficient  power  to  supply 
e  entire  Wenatchee  Valley. 

Murth  Vakinia.  Wash. — The  Central  Heating  Co.  has  peti- 
>ned  the  City  Council  for  a  franchise  for  an  electric-light 
d  power  plant,  as  well  as  heating.  If  granted  the  franchise, 
e  company  plans  to  establish  a  power  plant  at  a  cost  of 
out  $100,000.     Noted  May  7. 

Seattle,  Wash. — The  Board  of  Public  Works  contemplates 
e  installation  of  a  new  lighting  system  for  the  alleys  of  the 
isiness   district,    estimated   to  cost   from   $S000    to   $10,000.      J. 

Ross  is  Supt.   of  Lighting. 

♦  Newport  Beach,  Calif. — The  City  Trustees  have  awarded 
e  contract  for  the  construction  of  the  municipal  electric- 
,ht  plant  to  the  F.  O.  ENGSTRUM  O  ».,  450  Seaton  St.,  Los 
Keles,   at  $14,96S. 

Visalia,  Calif. — The  Mt.  Whitney  Tower  &  Electric  Co.  is 
eparing  to  construct  new  substations  as  follows:  Wood- 
le,  $31,000;  Erlimart,  $20,500;  Goshen,  $13,000;  Strathmore, 
1,500,  and  Terra  Bella,    $  15,000.      H.    A.   Kluegel   is  Ch.    Engr. 

toutremimt,  Que. — The  Town  Council  has  awarded  the 
titract  for   street-lighting   standards   to    the    W.    HAMILTON 

■  479  Reid  St.,  Peterboro,  Ont..  at  $57.50  each  for  12  stand- 
Is.   and   $36   each  for   375    standards. 

Aylmer,  Ont. — See   item   under  Water  Supply — Irrigation. 
: 'iijersville,    Ont. — It    is    reported    that    the    Town    Council 
ins   to   install   a   new   hydro-electric   system. 

*.:i.le   Current,  Ont. — It  is   reported   that    the   Town   Council 

II  establish  a  municipal  electric-lighting  system  to  cost 
!,000.     D.  McGilvery  is  Town   Clk. 

Assinihoia.  Sask. — The  Village  Council  is  considering  the 
tallation  of  a  municipal  power  plant.  Murphy  &  Under- 
od.   Saskatoon,    Sask.,    are    Engrs.-in-Charge. 

i  Krrnfell,  Sask — The  Town  Council  will  soon  ask  bids  for 
ensions  and  improvements  to  the  electric-lighting  system, 
cost  about  $6500.     J.  Walker  is  Seey.  and  Treas. 

Cil-ou.  Alta. — The  Town  Council  plans  to  establish  a 
nil ilpal  power  plant  at  an  estimated  cost  of  $45,000.  G.  M 
Hips    is    Town    Clk. 

Kamloops,  B.  C. — Bids  are  being   received   for  the  construc- 
Inforci   1-concrete   power   house.     Ducane,   Dutcher 
I  '"..   Vancouver,  B.  C,  prepared  the  plans. 

Kc  l.mn.i.  B.  C. —  (Official  I — Bids  will  be  received  until  noon, 
lie  11,  by  G.  H.  Dunn,  city  clk.,  for  the  following  electrical 
liaratus:    One    225-hp.    vertical,    two-crank    compound    steam 

■  I  one  feed-water  heater;  one  independent  air  pump  and 
I  condenser;  one  150-kw.  2300-volt  three-phase  60-cycle 
hrnating-current  generator  for  direct  connection  to  engine; 
I  Exciter  for  direct  connection  to  generator,  and  switch- 
IB    panel.      C.    I:.    Yuill.    Vernon,    B.   C,    is    Consult.    Engr. 

+  n.  \ .  KtoUe.  B.  c. — The  City  Council  has  awarded  the 
iltiaot  for  a  water  turbine,  having  a  440-ln.  valve  to 
BER,  W'TSS  &  CO..  Vancouver,  B.  B.,  at  $10, ;  the  cou- 
rt for  a  new  switchboard  for  the  municipal  power  plant 
i  awarded  to  the  CANADIAN   ELECTRIC  CO.   at  $6933. 

BRIDGES 

Huston.  Mass (Official)— We  are  advised  that  no  author- 
has  been  granted  by  the  Legislature  and  no  appropriation 
le  for  the  construction  of  a  bridge  across  the  Charles 
er  at  North  Beacon  St..  to  replace  the  present  structure, 
Red    as    having    been    condemned.      Noted    May    14. 

llnverli]:i,  Muss. —  (Official)  —  Bids  are  being  received  by 
ti.s  s.  Brown,  88  Broad  SI  B  i  n,  i  ir  the  construction  of 
Knforced  concrete  bridge  and  clam  at  Crescent  Lake. 
•erhill. 

t+l.invreiiee,    M  'iss. —  c  I  if  li.-i  a  1  I  -The    Lawrence    Bridge    Com- 

awarded  the  contract    tor  the  cor   tructlon   of  the 
over    1 1"-    Merrimack     Rivet     al     I        <     i 
\N    &    KEON,    176    Federal    St.,    Boston,    at    $322,189.      The 
kc  Is   about    1500   ft.   long,   80    ft,   wide,   with   seven    main 

IS   Of    107    ft.    each    and    six    spans    of     II     ft,    each  I 

is   follows:      Earth  itlon,   ll.ono  cu.yd.   at   $1; 

'tion,  r,o  cu.yd.  at   $.">;  river  dred  SO, I  cu.yd. 

'•0c;   6000  mi. yd.   roadway    grading,   25<  '     hard- 

d  plies.  it    concrete  piles,  11.25;   12,400  cm  yd. 

•r.t..     Class    A,     $12;     4070     cu.yd.     concrete.     Class     B,     $7: 

Class   i  00    tin  ft     bal  [i 

1483    sq  ft       b  0     sq.ft. 

>ed    finish,    :;.■  .;    ,000    lb.    reinforcement,    8c.;    8047    lin.ft. 

bar,    1 5c  ;   ■■  dui  i    ft     6-ducl    terra    cotta    conduit.   70c; 

ft.  metal   conduit,   30c;   88,126   sq.ft     Bide  walk    finish,   8c; 
lin.ft.    6-ln.    terra    cotta    pip  •   lin.ft.    10-lr 

i  n    terra   cot  ta   pipe,  II;   l  ^  catch 
na.    $2";    26    lighting    fixtures,    1100: 

.    Jion     demolition    of   old    brld  B.   H 

in,  17  Battery  PI.,  New  STork,  N.  Y.,  I  Engr.  In  Charge. 
.1    May    7. 

nn»h    Manchester,   Conn,      Bldl  Ihe 

•fl     of    B(  led  men     fi.r    the    , 

In   SI      ""i    i  hi    ot 
lo   st       Austin    Cheney    la    Flrsl    Selectman,      Sanford    m 
on    Is  Town   Clk. 

mimiii,,  \.  \.  (Official)  'this  win  be  received  until 
.   June    16,    by    the    Stati     I  oi     the    construction 

vladu.i  acroaa  Norman's  Kill,  In  the  town  of  Bethlehem, 
ny    Count )        J.    A.    Benael    I  Pot       urther 

see    advertl  Be    Let, 


*<  obleskil!,  Jf.  Y. —  (Official) — Bids  will  'oe  received  until 
1  p.m.,  June  12,  by  the  Town  Superintendent  of  Highways 
for  the  construction  of  a  bridge  across  Cobleskill  Creek  near 
the  easterly  boundary  line  of  the  Village.  Lorenzo  J.  Gordon 
is  Town  Supt.  of  Highways.  Jay  G.  Cross  is  Pres.  of  the 
Village   Bd. 

•Atlantic  City,  IV.  J. —  (Official) — Bids  will  be  received 
until  11  a.m.,  June  10,  by  the  Board  of  Chosen  Freeholders 
of  Atlantic  County  for  the  construction  of  six  highway 
bridges  over  various  streams  on  the  line  of  the  road  now 
under  construction  from  Somers  Point  to  Mays  Landin; 
N.  J.  A.  H.  Nelson  is  County  Engr.  James  Clark  is  Chn. 
Bridge   Com.   of  the   Bd.   of   Freeholders. 

New  Brunswick,  N.  J. — The  Board  of  Chosen  Freeholders 
has  aproved  plans  for  a  reinforced-concrete  bridge  over 
Matawan  Creek,  near  Old  Bridge,  and  for  a  similar  bridge 
on  the  Bonhamtown-Cheesequake  Road.  Alvin  B.  Fox,  Perth 
Amboy,     is    County     Engr. 

+Rldeewocd,  X.  J — The  Board  of  Chosen  Freeholders  of 
Bergen  County  has  awarded  the  contract  for  the  construc- 
tion of  the  Leonia  Bridge  over  Overpeck  Creek  on  the  Fort 
Lee  Turnpike  to  the  F.  W.  SCHWIERS.  JR.  CO..  90  West  St., 
New  York,  N.  Y.,  at  $40,246.  The  bridg;  will  be  of  the  bascule 
type.      Noted    Apr.    23    under   Hackensack. 

•  Salisbury,  Mil. —  (Official) — The  Commissioners  of  Wi- 
comico County  received  the  following  bids  on  May  19  for 
the  construction  of  two  lift  bridges  over  the  South  Prong 
of  the  Wicomico  River:  Fay  Hunt  Erecting  Co.,  Southern 
Blvd.,  New  York,  N.  Y.,  ?2S,236  and  $30,110  (probably  awarded 
contract):  F.  R.  Long,  W.  G.  Broadhurst  Co.,  Hackensack, 
N.  J.,  $30,236  and  $33,631;  Homan  &  Mixner,  Cape  May,  N.  J., 
$33,696  and  $3S,696:  Scherzer  Rolling  Lift  Bridge  Co.,  Chi- 
cago, 111.,  (38,750;  Strobel  Steel  Contracting  Co.,  Chicago, 
$3S,920.     H.  M.  Clark  is  County  Roads  Engr.     Noted  Apr.   30. 

♦Clarksburg,  w.  Va. — The  Citv  Council  has  awarded  the 
contract  for  the  construction  of  a  concrete  bridge  over  Elk 
Creek  at  Fourth  St.  to  the  LL'TEN  BRIDGE  CO.,  at  $74,995: 
the  contract  for  a  steel  bridge  at  Sixth  St.  was  awarded  to 
the  OSWEGO  BRIDGE  CO.,  Oswego,  N.  Y.,  at  $22,500.  Bids 
were   received   May   8.    Noted    May   7. 

Elkins.  W.  Va. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  2,  by  the  County  Court  of  Randolph  Countv  for 
the  construction  of  a  bridge  across  the  Tygarts  Valley  River 
on  the  Huttonsville  and  Marlins  Bottom  Pike  near  Mingo,  and 
a  bridge  over  Leading  Creek  near  Montrose.  F.  A.  Rowan  is 
Clk.  of  the  Court. 

Rome.  On. — Bids  will  be  received  until  June  1,  by  the 
Board  of  Roads  and  Revenues  of  Flovd  County  for  the'  con- 
struction of  a  steel  or  concrete  bridge  over  Silver  Creek 
near  Rounsaville's  Mill.  J.  G.  Pollock  is  Chn.  of  the  Bd. 
Keiffer   Lindsey    is   County    Engr. 

Hamilton.  Ala. —  (Official) — All  bids  received  on  May  16 
by  the  Commissioners  of  Marion  County  for  the  construction 
of  a  bridge  were  rejected.  The  plans  have  been  revised  and 
new  bids  will  be  received  until  June  16.  The  new  plans  call 
for  three  deck  spans,  each  102  ft.  long  and  a  75-ft.  steel  ap- 
proach, with  a  cylinder  or  stone  substructure.  S.  E.  Neill  is 
County  Highway   Engr.      Noted   Mas    7. 

Troy.  Ala. —  (Official) — We  are  advised  that  contracts  for 
the  bridge  to  be  erected  across  the  Conecuh  River  at  Smilev's 
will  not  be  awarded  before  Aug.  12,  1914.  W.  S.  Keller.  Mont- 
gomery, Ala.,  state  Highway  Engr.,  has  charge  of  the  work. 
Noted   May    1  I. 

PenrlingJon,  Miss. — Press  reports  state  that  the  Commis- 
sioners of  Hancock  County.  Bay  St.  Louis,  are  considering 
the  construction  of  a  bridge  across  the  Pearl  River  at 
Pearlington. 

Raymond,  Mum.— (Official) — Bids  will  be  received  until 
June  1,  by  the  Board  ot  Supervisors  of  Hinds  County  for  the 
erection  of  a  steel  bridge  over  McClelland's  Creek,  five  miles 
west  of  Utica,  Miss.  W.  W.  Downing,  Jackson,  Miss,  is 
Chancery  Clk. 

Vlckaborg,     Miss — (Official) — Bids    will    be     received     until 
noon,  June  3.   by  the   Board  of  Supervisors  of   Warren   County 
for    the    construction    of    a     reinforced    concrete    brldgi 
Big   Bear  Creek  on  Link  No.   32.     J.   D.   Laughlin   is  Ch 
Clk. 

West  Point.  Miss.—  Kim  llal  i  Bids  will  be  received  until 
June  l,  by  the  Board  of  Commissioners  of  Clay  Count]  tor 
the  construction  of  a  bridge  across  Shuquetonchee  Creek  In 
Dist.  No.  8  and  fm-  two  slough  bridges  mi  the  same  road.  L, 
J.  How  aid  is  Chancery  cu.. 

Cincinnati,  Ohio  -Frank  B.  shutts.  receiver  of  the  Cin- 
cinnati, Lawrenceburg  &  Aurora  Street  Ry,  Co.,  lias  applied 
for  authorltj  t.>  issue  bonds  for  sir.. ana  to  be  used  foi  build- 
ing a  new  bridge  over  the  Whitewater  River, 

(Official)      Bids    will    I--    received    until    noon,    June    19,    by 
I  Hun  Count  jr  fi 

struction    of   a    Bubstructt  concrete     n ■     and     Bteel 

superstructure   of   a    bridge    over    the    Little    Miami    i;i 
Remington,    Ohio,    Symmes    Township,    under    Spec     Nos     648 
and    649,       Bids    will     be    received    at     the    same    th 
struetiiiT  a   substructure  and   concrete   floor,  and   steel   super- 
Btruct  i  Idge    o\  ■  t    i  he    Little    Miami     | 

Mlamlvtlle,   Ohio,   Symmes   Township,   Spec    Noa    650   and 
i'r.,1    ej.   Wesselman  is   Pres    Bd    of  Cotnrs      Noted   Maj    :'i 

Colombo*.  Ohio  (Official)-  Blda  will  be  received  until 
noon,    '  mmls8lonera   of   Franklin 

County   for  the   fellow  in  tructlon     .\; 

the    Georgesvllle    Blq    Dnrbj    Creek    and    Little    Darby    Creek 
.    Pleasant    Township:    constructing    the    roadway    and 
the   Westervllle   Bridge   over    Mam  Creek,   Blendon   Towi 
ic   and   rePrectlna    the   Main   st    Canal    Bride-  at 
rors   Co  son    Township;    building    the    substructure 

of    the    Borrors   Conors    Bridge    en    the   Jackson    Pike 
son   Township,     F    m    Sayre   ft  County    Amir. 

Colombo*,    Ohio—  (Official) — Bee    item    under    Streets    and 

Roads. 

+H«!liin,  Ohio      The    Direct  Or   "1    Public   Service    has   award- 
ed   the   contract    foi    replaclni     two   spans   ot'   tin-    White   Cltv 
-     v    b\    the    0  1918 
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+  !1iiiimI(.)ii.  Ohio — The  Emergency  Commission  of  Butler 
County  has  awarded  a  contract  for  altering  the  west  ap- 
proach to  the  temporary  bridge  over  the  Miami  River  to  the 
HINES,  CRAIG  CO.,   Middletown,  Ohio,  at  $5358. 

•frLebanon,  Ohio — (Official) — The  Commissioners  of  "Warren 
County  have  awarded  the  contract  for  the  construction  of 
concrete  retaining  walls  to  the  east  approach  of  Kings  Mills 
Bridge  over  the  Little  Miami  River,  to  JOHN  K.  bl'ENCER, 
Oregonia,  Ohio,  at  $5.25  per  cu.yd.  Other  bids  ran  from  15.  Z  5 
to  $5.87  per  cu.yd.  John  M.  Mulford  is  County  Audr.  Noted 
May   14. 

Tiffin,  Ohio — (Official) — Bids  will  be  received  until  1:30 
p  m  June  20,  by  the  Commissioners  of  Seneca  County  tor 
the  following  bridge  construction:  A  riveted  steel  truss 
across  Honey  Creek  at  bridge  location  No.  96,  one  mile  north 
of  Bloomville,  Bloom  Township,  100-ft.  span;  a  riveted  steel 
truss  across  Honey  Creek  at  bridge  location  No.  230,  one 
mile  east  of  Melmore,  Eden  Township,  100-ft.  span;  a  riveted 
steel  truss  at  bridge  location  No.  91,  across  the  Sandusky 
River  Seneca  Township,  and  known  as  the  Scott  Bridge,  18.1- 
ft.   span.     J.  E.   Hershberger  is   County  Audr. 

Wappkoneta,  Ohio — (Official)— Bids  will  be  received  until 
10  a  m.,  June  6.  by  the  Board  of  Commissioners  of  Auglaize 
County  for  the  following  bridge  work:  Placing  concrete  slab 
sidewalks  in  the  Spring  St.  Bridge,  St.  Marys,  constructing 
the  South  St.  Bridge,  St.  Marys,  consisting  of  two  concrete 
arches,  each  a  60-ft.  span;  building  abutments  for  the  Mon- 
roe Bridge,  Logan  Township;  superstructure  of  the  Monroe 
Bridge,  consisting  of  two  spans,  one  60  and  one  110  It 
constructing  a  bascule  bridge  over  the  canal  at  Fourth  St. 
in  the  village  of  Minster.  F.  W.  Langhorst  is  County  Audr. 
J.  H.  Meyer  is  County  Surv.  Noted  Apr.  9  under  St.  Marys, 
Ohio. 

Decatur,  Ind.—  (Official)—  Bids  will  be  received  until  10 
a.m.,  June  2.  by  the  Board  of  Commissioners  of  Adams  Count) 
for  the  construction  and  repair  of  the  John  Brown  Bridge, 
Wabash  Township,  the  Burk  Bridge,  Wabash  Township,  and 
the  Philip  Baker  Bridge,  Washington  Township.  Christian 
Eicher  is  Chn.  of  the  Bd.     T.  H.  Baltzell  is  County  Audr. 

Evnnsville,  Ind.—  (Official)—  Bids  will  be  received  until  10 
a.m.,  June  18,  by  the  Board  of  Commissioners  of  Vander- 
burgh Countv  for  the  construction  of  two  bridges  across  the 
Blue  Grass  Drain  on  the  boundary  line  between  Warrick  and 
Vanderburgh  Counties.  These  bridges  are  known  as  the 
Korb  and  Murdock  Bridges,  and  will  each  have  a  concrete 
substructure  and  a  steel  superstructure.  C.  P.  Beard  is 
County   Audr. 

Indianapolis,  Ind.— The  City  Commissioners  are  discussing 
tentative  plans  for  repairing  the  Meridian  St.  Bridge  over 
Fall  Creek,  instead  of  building  a  new  one.  The  east  side  of 
this  bridge  was  destroyed  by  the  floods  of  Mar.,  1913,  but  it 
is  asserted  that  the  bridge  can  be  made  as  strong  as  it  was 
originally  at  a  cost  of  about  $15,000.  B.  J.  T.  Jeup  is  City 
Engr. 

+  'r>fficial) — The  Board  of  County  Commissioners  has 
awarded  the  contracts  for  the  construction  of  two  bridges 
over  Crooked  Creek,  Washington  Township,  to  VOLPP  & 
FRITZ.  Indianapolis,  and  the  CENTRAL  STATES  BRIDGE 
CO.,  Indianapolis,  at  $2010  and  $2500  respectively.  Noted 
Apr.  30. 

•fSalem,  Ind. — The  Commissioners  of  Washington  County 
have  awarded  the  contract  for  the  construction  of  five  con- 
crete bridges  to  the  MILROY  CONSTRUCTION  CO.,  Milroy. 
Ind  nt  -IS.Mil;  the  contract  for  two  concrete  bridges  was 
awarded  'to  "the  NATIONAL  CONCRETE  CO..  Indianapolis, 
Ind.,  at  $5313. 

Vernon,  Ind.— (Official) — No  bids  were  received  by  the 
the  Commissioners  of  Scott.  Jefferson  and  Jennings  Counties, 
for  the  construction  of  a  bridge  across  Big  Creek  at  Wilker- 
son  Ford  '■  3  Bernhart,  Vernon,  is  Audr.  of  Jennings 
County.      Noted    May   14. 

Vtncennes,  Ind.  —(Official)  —  Bids  will  be  received  until  2 
I)  m      June  2,   by   the    Hoard   of  Commissioners   of  Knox   County 

for 'the  const,  iet and    repair  Of  12  bridges:     Bridges  Nos.  4, 

6,   7.   9,    10,    U   and   Nos.    1.    2,    3.   5,   12   and   13.      John    T.   Scott   Is 
Audr. 

ChlcaKO,   III-      (Official)  —Bids  will  be  asked  by  the  city  for 

ctlon      I       follows:      Weed    St.     Bridge.    Aug.    1. 

estimated  cost,   $1  76  St.  Bridge,   Sept.    1.   cost.   $400,- 

000-  Fuller  Ocl     '     cost,  $176, I re  at   loiuh 

Bt,  Dei  ■' ■■'"'        '•     John  Erlcson   is  City  Engr. 

*CMeaco,    in.  ' ''•  '     Miscellaneous;    Channel 

Wwl       '   hli   I  " 

*(  nlcasjo,    in.     "  ifflclal)— Bids    will  ed    until    1 1 

am     Jum    "  '     "' 

■ i     I "' 

0   ol    'I"    Chli  ago    River   at    Webster  Si 

I,    |;      [CQ  Ci       r.  ol    Pub     Wks 

i    Contracl 


For  furl  hi  r  di  talli 
To    Bi     Let 


Oenea m        Official)     Bids  will  be  received  until  2  p.m., 

■      I  Ban]     ■ ,  tor  tl 

•  on    of    the    i  rid  B< '    1 IP 

will  be  of  n  Infon  '     Bpari 

mated  t  oi  i    i        II '  ■"  i      " 

■      ■  iP<     ol     High 

m< nee,    HI.     (Official)     Bids    will    bi 

ro     i     Hall,      i '■" 

to   tie  ■ '  "    ':!'' 
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+Luverne,  Minn. —  (Official) — The  Commissioners  of  Rock 
County  have  awarded  the  contract  for  the  construction  of 
two  I-beam  bridges  to  P.  N.  GILLHAM,  Luverne.  Noted 
May    14. 

St.    Cloud,   Minn (Official) — Bids   will    be    received    until   2 

p.m.,  June  1,  by  the  Commissioners  of  Stearns  County  for  the 
construction  of  State  Bridge  No.  1088  on  State  Road  No.  4  in 
the  Town  of  St.  Cloud.     Nicholas  Thomey   is  County  Audr. 

+ArkanaaM  City,  Kan. — The  Commissioners  of  Cowley 
County,  Winfield,  have  awarded  the  contract  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  the  Arkansas 
River  at  West  Chestnut  Ave.,  Arkansas  City,  to  the  TOPEKA 
BRIDGE    CO.,    at    $24,565. 

Belleville,  Ivan. —  (Official) — Bids  will  be  received  until 
noon,  June  2,  by  the  County  Clerk  of  Republic  County  for  the 
construction  of  13  bridges.     Henry  Douglas  is  County  Clk. 

Grand  Island,  Neb. — Bids  will  be  received  until  2  p.m., 
June  2,  by  the  Commissioners  of  Hall  County  for  the  con- 
struction of  wood,  steel,  pile  truss  and  concrete  bridges  in 
the  county  for  one  year.     Gus  E.  Neumann  is  County  Clk. 

Nebraska  City,  Xeb. —  (Official) — Bids  will  be  received  un- 
til noon,  June  8,  by  the  Board  of  Commissioners  of  Otoe 
Countv  for  the  construction  of  two  concrete  bridges  across 
North  Table  Creek,  one  at  North  Eighth  St.  and  the  other 
at  North  16th  St.,  Nebraska  City.  Louis  Stutt  is  County  Clk. 
Henry  Fastenau  is  a  Comr. 

Mine I.  JT.  D. —  (Official) — Bids  will  be  received  until  2  p.m., 
June  1,  by  the  Board  of  Commissioners  of  Ward  County  for 
the  construction  of  one  reinforced  concrete  and  one  wooden 
bridge  and  the  repair  of  one  wooden  bridge.  L.  J.  Thomp- 
son is  County  Audr. 

Chouteau,  Mont. —  (Official) — Bids  will  be  received  until 
10  a.m.,  June  5,  by  the  Board  of  County  Commissioners  of 
Teton  County,  for  the  construction  of  a  bridge  across  Cut 
Bank  Creek,  near  the  town  of  Cut  Bank.  It  will  be  a  steel 
truss  160  ft.  long  with  a  16-ft.  roadway.  C.  N.  Ward  is  County 
Surv.     E.  C.  Garrett  is  County  Clk. 

Independence,  Mo. — Bids  will  be  received  until  June  23 
by  the  County  Court  of  Jackson  County  for  the  construction 
of  concrete  approaches  to  a  bridge  near  Independence.  The 
estimated    cost    is    $10,000. 

+  St.  Louis,  Mo. — The  Board  of  Public  Improvements  has 
awarded  the  contract  for  removing  certain  portions  of  the 
Jefferson  Ave.  Bridge  and  constructing  a  reinforced  concrete 
viaduct  to  the  HEMAN  CONSTRUCTION  CO.,  Title  Guaranty 
Bldg.,   St.   Louis,   at   $70,SS3.     Noted   Apr.   23   and   Apr.    30. 

Wnynesville,  Mo. —  (Official) — Bids  will  be  received  until 
June  12,  by  the  County  Court  of  Pulaski  County,  for  the 
construction  of  a  two-span  steel  highway  bridge,  23S  ft.  long, 
having  concrete  piers.  A.  E.  Bryant,  Dixon,  Mo.,  is  County 
Highway   Engr. 

+  (.l.  n>. in.  Ark. — The  County  Courts  of  Conway  and  Faulk- 
ner Counties  have  awarded  the  contract  for  the  construction 
of  a  bridge  over  Cadron  Creek  at  Gleason  to  the  LARIMLR- 
BTJRGETT  BBIDGE  CO.,  Memphis,  Tenn.,  at  $7200.  Noted 
Apr.    16. 

+  \  iiuirill.i,  Tex. — The  Commissioners  Court  of  Potter 
Countv  has  awarded  the  contract  for  the  construction  of  a 
steel  "bridge  across  the  Canadian  River  to  AUSTIN  BRi  iS., 
Dallas,  Tex.,  at  $15,400.  The  bridge  will  have  two  spans,  and 
will  be  40D  ft.  long. 

•Ansrleton,  Tex. —  (Official) — Bids  will  be  received  until 
noon,  June  8,  by  J.  W.  Munson,  County  Judge  of  Brazoria 
County,  for  the  construction  of  a  bridge  across  the  Brazos 
River  between  Valasco  and  Freeport.  This  is  a  re-advertise- 
ment, bids  having  been  received  on  May  11.  For  further 
details,  see  advertisement  under  Contracts  To  Be  Let.  Noted 
Apr.    16. 

Fort  'Worth,  Tex. — It  is  reported  that  the  city  plans  the 
construction  of  a  viaduct  at  Allen  Ave.  The  estimated  cost 
is    $18,000.      F.    J.    VonZuben   is   City    Engr. 

HnllettNvllle,  Tex. —  (Official) — No  contracts  were  awarded 
for  the  construction  of  two  bridges  over  Mustang  Creek  from 
bids  received  on  May  14  by  the  Commissioners  Court  of 
Lavaca   County.      J.    Buchanan    is   County   Clk.      Noted    May    7. 

-t-1loiiNtou,  Tex. —  (Official) — The  Commissioners  Court  of 
Harris  County  has  awarded  the   contract   for  the  construction 

ol     i  he     V i     ll.nn    :   i      Bi  idee    l,,    \v      I,      I'lO  UiSO.V,     lslon, 

at  $110,000.  Howe  &  Wise,  First  National  Bank  Bldg.,  Houston, 
are   County    Engrs.     Noted  Apr.   9. 

ii. .iisi, mi.  Tex. —  (Official)— Bids  will  be  received  until  10 
a.m.,  .lune  1,  by  the  Commissioners  Court  of  Harris  Count! 
for  the  construction  of  :\  timber  pile  hrldgc  over  Big  Cypress 
Creek  on  the  Hockley  Road.  II.  L.  Washburn  Is  County 
Audr. 

sun   Antonio,  Tex. — The  city  Council    received   the   folio 
ing  bids  on   May  11    for  the  construction  of   the  new   Housto 
si     Bridge   and    the    removal   of   the    present    bridge   and    re 
erecting  it  .-it  Guenther  St.:     (a)  New  bridge,   il.i  re, -oust  met 
Ing  old  hrldge:     W.  L.  Pearson  and   ll    l.    Warner,   (n) 
t>)      [3     10;    General    Construction    Co.,    (n)    and    (b) 
Jones   «     Day,    (a)    $10,400,    r I . >    $5950;   Topekn    Bridge    &    Iran 
Co      fa)     ind    (In    $19,484;    Alamo    Construction    Co.,    (a)    $12J 
500,   (l.i  $B2B0;  .1.   E.  McCrearv,   (a)  $11,400;    (b)   $6400;  John  o 
Keller.    ia)    $18,297.    (b)    $11,529;    Charles    Rchoenfeld,    (a)    .■ind 
16  018,  paving   bi  Idge    (600      Noted    Vpr.  23. 

Tyler,  Tex.  l\  Is  reported  thai  the  rnternatlonnl  &  c.  it 
Northern  Ry.  contemplated  the  erection  of  n  reinforced  con« 
Crete  viaduct  ovei  Raul  Rim  St..  Tyler.  O.  u.  Crittenden. 
i  roui  ton    Ti  k      Is  Ch     t  h 
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forced  concrete  decking  upon  steel  work  of  the  viaduct.  Her- 
bert S.  Crocker,  30S  Tramway  Bldg.,  Denver,  is  Consult.  Engr. 
J.   B.  Hunter  is  Comr.  of  Pub.  Improvements.     Noted  Dec.   IS, 

Salmon,  Idaho — The  County  Surveyor  of  Lemhi  Countv 
is  preparing  plans  for  rebuilding  the  High  Bridge  over  the 
Lemhi  River  near  Tendoy.  The  County  Clerk  will  soon  ad- 
vertise  for  bids. 

+Globe,  Ariz. — The  Commissioners  of  Gila  County  have 
awarded  the  contract  for  the  construction  of  two  steel  bridges 
across  the  Gila  and  San  Carlos  Rivers  to  the  OMAHA  STRUC- 
TURAL  STEEL   WORKS,    Omaha,    Neb.,    at    $53,600. 

Phoenix,  Ariz — The  State  Engineer  is  preparing  plans  for 
a  bridge  over  Canon  Diablo  in  Coconino  Countv,  about  30 
miles  east  of  Flagstaff.  Bids  will  h:  asked  some  time  during? 
the  summer.  Contracts  will  also  be  awarded  within  the  next 
few  weeks  for  the  construction  of  two  bridges  to  replace  the 
wooden  structures  on  the  Phoenix-Tempe  Highway  between 
Phoenix  and  the  west  end  of  the  new  section  of  the  highwav, 
and  for  a  bridge  over  the  Maricopa  Canal  on  the  Phoenix- 
Glendale   Road.      Lamar   Cobb   is   State   Engr. 

Port  Anareles,  Wash. —  (Official) — Bids  will  be  received  un- 
til 10  a.m.,  June  2,  by  the  Board  of  Commissioners  of  Clal- 
lam County  for  the  construction  of  a  pile  trestle  across 
Freshwater  Creek  on  the  Port  Angeles-Port  Crescent  Road. 
R.  D.  McLaughlin  is  County  Audr. 

+KelIogg,  Ore. — The  Douglas  Countv  Court  has  awarded 
the  contract  for  the  construction  of  a  bridge  over  the  Umpqua 
River  at  Kellogg  to  the  PORTLAND  BRIDGE  CO.,  Portland, 
Ore.,    at    $24,389.      Noted    Apr.    30. 

Eureka,  Calif. — The  Board  of  Supervisors  of  Humboldt 
County  has  ordered  plans  prepared  for  a  $25,000  suspension 
bridge  across  the  Eel  River  at  Fort  Seward,  a  $12,000  sus- 
pension bridge  across  the  Klamath  River,  a  $7000  bridge 
across  the  Salt  River  at  Ballou's  Ford,  and  $6000  worth  of 
bridge    work    along   the    Mattole    River. 

Fairfield,  Calif. — The  Boards  of  Supervisors  of  Solano  and 
Yolo  Counties  are  considering  the  construction  of  a  joint 
bridge  over  Putah  Creek  between  the  two  counties.  It  will 
be  of  stone,  and  is  estimated  to  cost  $50,000. 

+  San  Diego,  Calif. —  fOfficial) — The  City  Trustees  have 
awarded  the  contract  for  the  construction  of  the  reinforced- 
concrete  bridge  over  University  Ave.  at  Georgia  St.  to 
EDWARD  T.   HALE,  at    $5900.      List  of  bidders  noted  Apr.   23. 

Ikinh,  Calif. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  June  2.  by  the  Board  of  Supervisors  of  Mendocino 
County  for  rebuilding  the  Navarro  Bridge  on  Section  1  of  the 
Navarro    Road,   at   a   cost   not   to   exceed    $16,000. 

S«e.  Martlne.  Que. — Bids  will  be  received  until  June  1,  by 
the  Municipal  Council  for  the  construction  of  a  bridge  over 
the  Chateauguay  River.  It  will  be  about  250  ft.  long  with  a 
16-ft.  roadway.  N.  Mallette  is  Secy  and  Treas.  Noted 
Mar.  26. 


WATER    SUPPLY— IRRIGATION 

•  Hnv.-rliill.  N.  H — (Official)— Bids  will  be  received  by  A. 
C.  Stearns.  Chn.  of  the  Water  Comn.,  until  noon.  June  2,  for 
the  construction  of  a  water-works  svstem  including  5000  ft. 
of  S-in.,  14,000  ft.  of  6-in.  and  9000  ft.  of  4-in.  pipe,  36  hy- 
drants and  a  200,000  gal.  reservoir.  Frank  A.  Gay,  Man- 
chester,   is    Engr. 

North  Adams.  Mass. — Plans  have  been  prepared  and  bids 
will  soon  be  received  for  the  construction  of  a  reservoir  on 
the  Beaman  Farm  in  the  Notch  District.  Charles  S.  Brooker 
is    Clk.      Noted    Apr.    23. 

Thomnstoii,    Conn.— The    manufacturers    in    the    Naug 
\  alley    contemplate    building    a    storage    reservoir    in    Poverty 
Hollow. 

•  Middl.-to-.vn.  \.  v.  (Official)— Bids  will  be  receive. 1  by 
the  State  Hospital  Commission,  Albany,  until  2:30  p.m.,  June 
l.  for  constructing  an  outside  pump  well  and  connections  for 
the    Middletown    State    Hospital,    Middletown.      Plans    a 

file    with    Lewis    F.    Pilcher,     State    Arch..     Albany.       .1.     II      I: 
Hanif;     Is 

•  New  York,  X.  v.  -(Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  the  Board  of  Water  Supply,  Munlcl- 
l>'l  I'-ldg..  until  11  a.m.,  .lime  n,  f..i  the  construction  ol 
portion  oi  a  Catskill  Vqueduct  telephone  system  extending 
from  Croton  Laki  In  Westchester  Countv  to  the  boundarj 
line  of  New  York,  N.  Y.,  about  28  miles.  Charles  Strauss  Is 
I ' 

•  (Borough  of  Richmond)  construct- 
tag  a  part  of  the  Richmond  conduit,  a  portion  of  the  Catskill 
Aqueduct,  undei  Contract  No.  88,  has  been  awarded  to  th  • 
BEAVER     ENGINEERING    &    CONTRACTING     CO.,    .'.  I     I 

Mrs    St..    New    York.    N.    Y.    al     JTh.Isi',.       Noted    Ma;      H 

•  (Borough  of  Richmond)  (Official)  'th.-  contract  tor  in- 
stalling a  pumping    plant    at    the   Southfleld    I'm 

No.   z    n.-is    been    awarded    to    in-    McHARG    BARTON    CO 

proadway,  New  York,  N.  v..  at      

Watervllet,    v    Y.     rlans   have    been    pre] i    by    Frank 

Kcis,   City    Engr.    foi    the   con   truction    •■!    a    municipal 
pyi  tern.     Noted   Ma  r.  1  9. 

(hill  hum,    X.  .1.       Komi       f.,i       ;:'.,ihni    were    , I         ,,|,i        Th6 

I will   bo   used    to   consti  uci  d  electrli 

•  |    1 1  in 

♦Fleming* \.    .1       (I  iffli  lal)      Ti ,,  | 

"hi    .-I     :.     Ml  i  1 1  n. '      |>l    i.i     I..       been      i w .i  i  .!.■. I     I..     I 

HILLI'OT,     Plemlngton,  by    the    Flemlngtor.     Water 

Co.     Noted   May   21. 

Hackenaack,    \.   .1.     The    Board    ..I'    Public    Utility    Commls- 

has    n  ppi  ove.i    i  he    :  lock    >li  sue    ol     >  I ,i a  nd    t  he 

bond    issue  of  $250,000   ol    the    llackcnsack    Water   Co,      Noted 

M:iv    7. 

Hamilton,  W.  J. — (Boll  w  a- 

Miii.nl.  Iphla,     i  ■ 

pumping  station  .'t    Ki   in.  tlmated  cost    ■    

ftMllltown,  n.  J.— (Official)— Bids  will    bs   received   by  tho 
h    Council    until    2    p.m.,    June    15,    for    constructli 
Wntei       ■.    '    in       The    qunntltlen    of    material    required     ir. 
ilb  I    .    miles  of  c.-l.   pipe,   from   4    to   10   In.;   a   ttftudplpe 


with  a  capacity  of  90,000  gal.,  a  pumping  station  and  all 
necessary  equipment.  Robert  A.  Harkins  is  Boro.  Clk.  Noted 
Feb.    12. 

..  *Pi«»burBh,  Penn. —  (Official) — Bids  will  be  received  b> 
the  City  Controller,  Municipal  Hall,  until  10  a.m.,  June  9, 
for  connecting  the  Northside  water  system  with  the  city 
t£s  S1  fy  a  J*s-in-  main  to  cross  the  Allegheny  River  at  26th 
St.      Robert  Swan    is   Dir.      Noted   Apr.    30. 

♦Springdale,  Penn. — The  contract  for  the  construction  of 
a  storage  dam  has  been  awarded  to  JOHN  I.  DICK,  at  $10,000. 
Noted  Apr.  23. 

*Spring  City,  Penn. —  (Official) — Bids  will  be  received  until 
i    a.m-   June    3,    for   equipment    for   the    water-supply    system 
at    the    Eastern    Pennsylvania    State    Institution.      For    details 
see    advertisement    under    "Contracts    To    Be    Let." 

t  KfI\?,inRtonTV  afd — Harry  Stevens,  Consult.  Engr.,  Union 
liust  Bldg.,  w  ashington,  D.C.,  has  been  retained  bv  the  city 
Mayr7Pare  p  or  a  w'ater-works  and  sewer  system.     Noted 

„  +Asheville,  N.  C — The  contract  for  constructing  water  and 
??rT!brT^'st<;nyi.,.ln.„West  Asheville,  has  been  awarded  to  J.  C. 
FAIRET    at    $25,998.      Noted    May    14. 

Hertford,  K.  C. — At  a  recent  election  the  citizens  voted  to 
issue    bonds   for   $17,000   for   the   installation   of   a   water   sys- 

..  *Washineton.  N.  C — (Official)— Bids  will  be  received  by 
the  Committee  on  Improvements,  until  4  p.m.,  June  IT  for 
improvements  to  the  water- works  and  to  the  electric-light 
plant.  John  B.  Fowle  is  Chn.  Gilbert  C.  White.  Charlotte,  is 
Eiiigr. 

Waterboro,  s.  C — The  city  contemplates  expending  $30,000 
for  the  extension  of  its  water-works  system  and  the  installa- 
tion  of  a   sewer   system. 

Tifton,  Ga — Bonds  for  $17,000  were  recently  voted  for  the 
extension   of   the   water   system. 

Manatee,  Fla — The  citizens  contemplate  spending  $40,000 
for  the  construction  of  a  water  system.  John  L.  Minnis. 
Tarpon  Springs,   is  Consult.  Engr. 

Tampa.  Fla.— The  Purity  Springs  Water  Co.  will  construct 
a    water   system.     H.   G.   Warner   is   interested. 

Lowellville,  Ohio — The  city  contemplates  constructing  a 
water  system. 

nn«Po^tsn,,out,,•  O1,io — The  citY  contemplates  spending  $50,- 
000    for   the   extension   of   the   water   system. 

Indianapolis.  Ind. — The  Indianapolis  Water  Co.  will  lay 
mains  in  Central  Ave.  from  3Sth  to  44th  Sts.  and  in  Sherman 
Drive    from    Washington    St.    to    Moore    Ave. 

Terre  Haute,  Ind. — The  Terre  Haute  Water  Works  Co.  has 
issued    S.,0..".n0    in   stock   and   will   enlarge   its   plant. 

Bushnell.  111. — Bids  will  be  received  by  the  Citv  Clerk, 
until  June  1,  for  the  construction  of  a  water  tower  and  tank, 
with  a  capacity  of  100,000  gal.  Noted  May  21. 
„r  D»nville.  III. — Press  reports  state  that  the  Inter-State 
Water  Co.,  formerly  the  Danville  Water  Co.  will  construct  a 
dam  and  a  series  of  reservoirs  near  Danville. 

Freehurg,  111 — Bids  will  be  received  bv  C.  F.  Kessler,  Vil- 
lage Clk.,  until  7  p.m..  June  1  for  making  improvements  to 
the  municipal  water  works  system.  Fuller-Coult  Co.,  Chem- 
ical   Bldg.,    St.    Louis,     Mo.,    is    Engr. 

Appleton.  AVis. — Bids  will  be  received  until  June  10  for 
the  construction  of  a  r.iin.ooo  gal.  steel  water  tower.  I  hi  is 
are  on  file  with  E.  L.  Williams,  Citv  Clk.  C.  H.  Vinal  is 
City    Engr.      Noted    Apr.    23. 

..'anesville.  Wis. — The  city  will  purchase  the  water  svstem 
and    improve    it.      C.    V.    Kerch    is   City    Engr. 

+IUIIwankee,   Wis. — The   contract    for   constructing  a   water 

tunnel    connecting    Linnw 1    Ave.    with    the    pumping    si 

has  been  awarded  to  P.  II.  NAKIELSKI,  Milwaukee,  at 
$2  1,905. 

Stonghton,  AVis. — The  city  contemplates  the  installation 
of  a  new   water  system.     S.  B.   Snyder  is  Supt. 

Vita,  Iowa— The  City  Council  will  extend  the  water  svs- 
tem.  and   make   improvements   to   the   light  system. 

•Burlington,    Iowa — (Official) — Bids    will    be    received    by 

the    Citizens    Water    Co.,     until     noon,    June    17,    for    hiving    a 

30-ln.  c.-l.  Intake  pipe  In   the   Mississippi    River,  and   furnishing 

of    30-in.    bell    and    spigot    class    "A"    •   -i     pipe 

and    15    flexible   ball    Joints       Frank    Lawlor   Is   Supt. 

t,>«a    City,    Iowa     The    Iowa    Clt:     Water    Co     will    extend 

ins  In   the   south  end   of  the  city   in   Maiden   Lam 
ton   St.   and   In    Kirkwood    Ave. 

•iT.ini.    Mian.  [templates   making 

dlture  i  i  ..list,  action    o 

w  orl  s    BJ  stem. 

-:  -'nrjNvll'e.    Kan.     (Official)     The    contract     for    the 

Structlon    Ol    D    H    Iter       Itratton    plant    lias    been    a  war. led    to    the 
MARTIN    CONSTRUCTION    CO.,    Kansas    City,    at    $21.- 
I'    C    Randol  Clk      Noted  May  7 

■'••  '-"•    '    '■"■       '  h<  .     mains    to 

i...    •■   P  ;    i     i        I..  .   ded   to  C.   F    GUSTA  PSi  >N,   at 

Noted    \  i 

Rmnswlck,    (Ten  Iclal)     rids    win    be    received    until 

June   8,   for  the  construction   of  a    water  svstem.     \i    i 
■    i     Noted    \|u 

'  prfoll  ,  Neb.— A I  voted  $10.- 

matns. 

,,    North    I. Neb.-    Bids    will    be    received    bj     the    \ 

"'    tor   com  '    .  works 

mi. i  eli  ■  .  •  tlmati  d   > 

Stand.  \  .ii.    i  in,. i  ha,    Nl  I.  . 

+oiiuii,ii    \,u      The   contract    for  constructing  a    1 1  Oi 

gnl.     will.  1     ,        ii       .1      the     Mlnelii 

awardi  .1    to    KIERLE    «     w  M.i.l  wis    URAD1  in  ■•  i 

'ML'.      16.  ' 
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\\  illlston,  N.  D. — The  citv  contemplates  constructing  a 
slow  sand  nitration  water  plant  with  a  capacity  of  750.1100, 
gal.  About  4000  ft.  of  c.-i.  pipe  will  be  needed.  The  esti- 
mated cost  is  $300,000.  H.  R.  Evans  is  City  Engr. 
local  svstem  of  the  Montana  Water  Co.,  and  intends  to  make 
extensive   improvements.     L.  E.   Torrence  is  City  Clk. 

Billings,  Mont.  —  The  City  is  negotiating  to  buy  the 
local  system  of  the  Montana  Water  Co.,  and  Intends  to  make 
extensive    improvements.    L.    E.    Torrence   is   City   Clk. 

*l.e«istown,  Mont. —  (Official) — Bids  will  be  received  by 
the  City  Clerk,  until  S  p.m.,  June  15,  for  constructing  a. 
gravity  pipe  line.  A.  C.  Birkland  is  City  Engr.  Noted 
May  . 

Red  Lodge,  Mont. — Bonds  for  $30,315  to  provide  funds  for 
the    laying    of   a   12-in.   water   main    have   been   sold. 

+La  Grange,  Mo.— (Official)— The  contract  for  the  installa- 
tion of  a  water  system  has  been  awarded  to  C.  M.  HAN  hS, 
Whitehall,  111.,  at  $15,460.  Carroll  Bozarth  is  City  Clk.  Noted 
Apr.    30. 

St.  Louis,  Mo.— (Official)— Bids  will  be  received  by  the 
Board  of  Public  Improvements,  New  City  Hall,  until  noon, 
June  2,  for  constructing  a  mixing  chamber  under  Letting  No. 
11.244:  and  for  constructing  a  piping  system  in  the  Head 
House,  pipe  tunnel  and  Filter  House,  under  Letting  No.  11,- 
245     William   T.   Findly  is    Secy.  .      ,  . 

Bids  were  received  bv  the  Board  of  Public  Improvements 
May  19  for  c.-i.  water  pipe,  etc.  as  follows:  Letting  No.  11,- 
236  pipe,  United  Rtates  Pipe  &  Foundry  Co.,  $22,(50  (low 
bidder);  Letting  No.  11,237  castings,  Bessemer  Foundry  & 
Machine  Co.,  $11,296  (low  bidder).  Letting  No.  11,238-  valves, 
A.  P.  Smith  Mfg.  Co.,  $3580  (low  bidder);  Letting  No.  11,239- 
hvdrants.  Kennedy  Valve  Mfg.  Co.,  $12,027  (low  bidder) ;  and 
Letting  No.  11,240  laying-pipe,  R.  C.  Micotto.  J4779  (low 
bidder).  Charles  A.  Sheney  is  Secy,  of  the  Water  Dept.  Noted 
May  14. 

Paragould,  Ark.— Bids  will  be  received  the  latter  part  of 
June  for  the  construction  of  a  100.000  gal.  steel  tank  and  the 
laying  of  water  mains.  The  estimated  cost  is  $30,000.  Rob- 
bins   &   Westover,    Kansas   City,    Mo.,    are    Engrs. 

AHpermont,  Tex.— A  bond  issue  of  $20,000  for  the  installa 
tion   of  a    municipal    water  system  has  recently    been   voted. 

Brownsville,  Tex The  Fresno  Land    &   Irrigation   Co.,   has 

increased    its   capital    from    $60,000    to    $100,000.      The   company 
will    make    improvements. 

+  Hrvan,  Tex. — The  contract  for  drilling  an  eight-inch  well 
from  ISO  to  300  ft.  has  Veen  awarded  to  FRED  STANDARD, 
League   City. 

Harlingen,  Tex. — The  Harlingen  Irrigation  District,  re- 
cently formed  by  the  land  owners,  contemplates  improving 
and  enlarging  the  present  irrigation  district  to  the  extent 
of    $700,000.      L.    A.    Clark    is    interested. 

Miles  Tex. — A  fund  of  $10,000  has  been  raised  by  the 
citizens  to  complete  the  surveys  for  the  construction  of  the 
irrigation  system  along  the  Colorado  River.  C.  M.  Stanley 
is   int  .rested. 

Milford.  Tex. — An  expenditure  of  $14,000  for  the  construc- 
tion of  a  water  plant  with  a  100,000-gal.  capacity  is  under 
consideration.     Henry   E.   Elrod,   Dallas,   is   Consult.   Engr. 

San  Saba,  Tex. — Press  reports  state  that  A.  F.  Vander- 
beder,  San  Saba,  plans  to  construct  a  system  to  irrigate  a 
t,:,rt     of    land     in     San     Sal. a     County. 

Wharton,  Tex. — The  A.  H.  Pierce  estate  contemplates  con- 
structing an  irrigation  system  to  water  30,000  acres  of  land 
in   Wharton    County. 

Collinsvllle.  okln. —  The  city  contemplates  spending  $16,000 
for    the   construction   of  a  water  and   sewer   system. 

Falrvlew,  Idaho — Press  reports  state  that  the  city  will 
construct  a  water  system,  costing  $36,000. 

Kirkland,   Wash. — The    city   contemplates    spending    $18,000 

I iinoiriiiii;     a     water    system.       ReltZ,    Storey    &     Duffy, 

Northern   Bank    Bldg.,  Seattle,  are  the  Engrs. 

Ashland,  Ore. — Bonds  for  $175,000  have  been  voted  for  the 
extension   of  the  water  system.     Noted  Oct.  30,  1913. 

Lafayette,  Ore. —  Plans  have  been  prepared  by  Robert  W. 
Jones,  McMlnnville,  for  the  construction  of  a  water  system 
at    Lafayette.     The  estimated   cost  Is  $15,000. 

Pendleton,      Ore.— (Official) — Bids      will      be      received      by 
I  nz   <:.,aM.    fitv    I  ■ >  '  -order,    until    5    p.m.,   June    3,   for 
the   construction   of  a   gravity  water   system   costing    $40,000. 
Noted   M         i  : 

+Eacondldo,  Calif. — The  contract  for  the  construction  of  a 
ervolr    and    water  distributing    system    has    been 
i.  .1     to     JOHN     M.     OAPDINEK,     517     Byrne     Bldg.,     Los 
at   167,168. 

+  1...111;    Beach,    Calif,     The    contracl     for    meters    for    the 

...  i    -  ttei         tem   hat    I rded   to  the  nkptune 

•  CO.,  New  v..,  i  .  \.  v.,  at  $18,  iOO 

Orland,   Calif,     ,[  havi       oted    bonds   Tor-   $15,000 

[or  the  i  of  the  wati  I  or   systems. 

sin,   Bernardino,  Calif.— The    Pari   o   Vallej    Land   I     [rrlgra- 
i  0-i  recently  Incorporated,  will   build  a    plant    for  the  Ir- 

ines  o.    Parker 

Ban   Dlearo,  Calif.     A    bond    Issui    ol      1,231    IOO   foi    the   con- 
on   o  i    a  1 1    I rrl (ration    system    In    the    La     1 1  -         trrli    il 

rami       v   Mm  ray   I     In 

i     A|.r      23 

The    city    w  111    spend  foi     thi     ■     I n    ol     I  he 

ii.  ,\     w  hltney,   Hydi  a  ulic   Don  ,  la   preparlm 

Tehama,   '  nllf.     Th<    city    will      | I      10,000    In    enlai 

i r...   Calif.     B I-"    '610,000   for   Imi Ini     the    Mo- 

otei nt   election. 

I    b<     U    '  '1    I n    tin    I    Out and   (Ills. 

trlmer,  Ont.    Th<    Town   Council   will   install   an   eleotrlo 

pumpll  I wild    the    water-works.       1 1.    < '„ 


Orillia,  Ont. — Plans  have  been  prepared  for  the  remodel- 
ing of  the  water  system.  Eight  or  ten  filters,  a  Diesel  en- 
gine, turbine  pumps  and  additional  valves  will  be  installed. 
W.  K.   Greenwood,   West   St.,   is   the   Engr. 

Tottenham,  Ont. — A  water  works  system  costing  $16,000 
will  be  installed.      E.  A.  James,   Toronto,   is  Consult.  Engr. 

Watford,  Ont. — The  Town  Council  will  install  a  fire  pump, 
a  standpipe,  and  a  pump  house  with  the  necessary  water 
mains.  The  estimated  cost  is  $37,000.  F.  W.  Thorold,  2 
Toronto  St.,  Toronto,  is  the  Engr. 

Transeona,  Man. — The  installation  of  a  water  system  for 
fire  protection  is  under  consideration.  The  estimated  cost  is 
$115,000. 

+  liiiniMirk,  Sask. —  (Official) — The  contract  for  the  con- 
struction of  a  water  svstem  has  been  awarded  by  A.  A.  Craw- 
ford, Secy.-Treas.,  to  LOUIS  W.  SCHRUTH,  Fargo,  N.  D.,  at 
$37,709.      Noted  Apr.    30. 

Wetaskiwin,  Alta. — The  citizens  voted  at  a  recent  election 
to  expend  $7000  for  the  installation  of  a  water  works  system. 

SEWERS 

+Anieslniry,  Mass The  contract  for  constructing  a  sewer 

system  has  been  awarded  to  the  C.  E.  TRUMBULL  CO.,  73 
Tremont   St.,    Boston,   at   $28,000. 

Boston,  Mass. — Bids  will  be  received  by  the  Department  of 
Public  Works  until  May  29,  for  constructing  a  sewer  in 
Summit  St.,  West  Roxbury,  and  until  June  2,  for  constructing 
sewers  in  Waverly  St.,  Brighton.     L.  K.  Rourke  is  Comr. 

+Marblehead,    Mass The    contract    for    building    the    town 

drain,  has  been  awarded  to  JAMES  J.  WELCH,   at  $10,000. 

Woonsoeket.  R.  I. — Bids  will  be  received  by  the  Board  of 
Sewer  Commissioners,  until  June  9,  for  constructing  about 
5800  lin.ft.  of  8-in.  and  about  425  ft.  15-in.  sanitary  sewers, 
also  for  two  sand  filter  beds.  Frank  H.  Mills  is  City 
Engr. 

Bridgeport,  Conn. — A.  H.  Terry,  City  Engr.  is  preparing 
plans  for  the  installation  of  a  trunk  sewer  in  the  East  Side. 

•^Bridgeport,  Conn. —  (Official) — Bids  will  be  received  by 
the  Paving  and  Sewer  Commission  until  S  p.m.,  June  9,  for 
sewer    construction.      Bernard    Keating    is    Secy,    of    Comn. 

West  Haven,  Conn Clyde  Potts,  30  Church  St.,  New  York, 

N.  Y.,  has  almost  completed  plans  for  the  sewer  system  and 
the  sewage  disposal  plant.  The  pumping  station  will  be  af 
Bradley's  Point  and  the  disposal  plant  at  Anderson  Ave.  and 
Beach  St.     The  estimated  cost  is  $200,0001     Noted  Mar.  5. 

Brighton,  N.  Y. — N.  Deisiderio,  Rochester,  submitted  the 
low  bid  at  $32,12S  to  the  Sewers  Commissioners  of  Sewer  Dis- 
trict No.  1,  for  constructing  the  sewer  system  and  John 
Petrossi.  Rochester,  submitted  the  low  bid  at  $13,738  for  con- 
structing the  disposal  plant.  W.  S.  Lozier,  Cutler  Bldg.,  pre- 
pared th»  plans.     Noted  Apr.    23. 

Buffalo,  N.  Y. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works,  until  May  29,  for  constructing  a  concrete  sewei 
through  the  property  of  the  water  works,  from  Delfield  Ave. 
to  North  St.  and  extending  the  present  culvert  on  Delfield  St 
and   Summit   Ave. 

*  Goshen,  IV.  Y — (Official) — Bids  were  received  by  the  VU-!  ■' 
lage  Trustees,  on  May  15,  for  constructing  a  sewer  system 
and  a  sewage-disposal  plant  from  Fred  E.  Gross  &  Son,  Inc., 
Yonkers,  $92,939;  John  W.  Heller.  Newark,  N.  J.,  $94,391;  Ab- 
ner  M.  Harper,  Inc.,  Newburgh,  $9S,642;  Joseph  L.  Sigretto  & 
Co.,  Woodhaven,  L.  I.,  $98,817;  Berardino  &  Tomassetti  Co., 
Meriden,  Conn.,  $101,861;  Peekskill  Construction  Co.,  Pecks- 
kill,  $107,504;  Riverdale  Contracting  Co.,  New  York,  $110,934 
John  J.  Hart,  Peekskill,  $112,402;  Martin  .t  Miller,  Caldwell 
$116,065;  Transit  Construction  Co.,  Mt.  Vernon,  $121,586 
Frank  Puglia,  Paterson,  N.  J.,  $122,650;  Edward  B.  Roberts 
Pittsfield,  Mass..  $125,478;  Now  York  Sewage  Disposal  Co 
New  York,  $127.2.84;  Smith  Bros.,  Pelham,  $138,964;  Watsot 
Engineering    Co.,    New    York,    $150,919. 

All  bids  were  rejected.  New  bids  will  be  received  atSfl 
later  date.  Clyde  1'otts,  30  Church  St.,  New  York,  N.  Y.,  ill... 
Engr.      W.    E.    Lovett    is   Town    Clk.      Noted    Apr.    16. 

New  York,  NT.  Y. —  (Borough  of  Brooklyn) — Bds  will  be  re 
ceived  by  the  President  of  the  Borough,  until  11  a.m.,  Juni 
3,  for  constructing  sewers  in  various  si  roots.  L.  II.  l'oundi 
Is  Pres. 

(Official)  — Bids     were     received     by     the     President     of     tin 

Bi j.-li  as  follows  for  constructing  storm   sewers  in  Neptuni 

Ave.    from    West    19th    St.    to    West    21st   St.:    from    West    2:td   St 
to    West    21th    St.;    from    West    LT.Ih    St.    to    West     39th    St.,    all M 
from    Wesl    31st    St.   to   West    33d   St.:    A.   .1.    Iionlon   Contractlni 
Co.,   (26,669;    Bonuccl   Contracting   Co.,    Homy   t,.   Cornell,   $27, 

II    11       il ,        '      175;     I'aino     Pros.,       29.0  12:     New  mat 

&  Carey  Co.,  *29.612;  Ward  *  Tally,  Inc..  $32,180;  .1  ( 
Schrode,  Inc.,  $37,961,  For  constructing  a  sewer  In  Schenec- 
tady    Ave.     from     Ave.     \T    to     Klntlnnds    Ave.,     bids    were     leeeivei 

from  i;  Qhelardl  Contracting  Co.,  $6701;  Pnino  Pros.,  $7060 
Raphael  Nazarro  Co.,  $7149;  A.  I.apadula,  $7113;  Cannon  Con 
solution  CO.,  $772n.  \ll,e,t  p.  Knoll,  Inc.,  $7776;  Joseph  Jen 
nines,  $7864:  Parks  Contracting  Co.,  $ssl8;  J.  ('.  Sehrade,  Ine 
$9282.     L.   M.   Pounds  is  Pres,     Noted  May  7. 


■fiiniiiiiioiiion,    !v.    J. — Tin-    contract     for     constructing 
lateral    sower    and    making    nbotit    500    house    connections    ha 

i n  a«  irded  to  the  CANTRBLL  CONSTRUCTION  CO.,   t'hlla 

delphla,   Penn, 


*  <i,iii %.  .i.     (i  ifflcial)     Hid 

Borough    Council,    B n-h    Hall,    u 

i  ti  m  tlna    .i    -  evt  ei      >    tem       B*oi 

ndvi  rtli  -no  hi     under    "( Ion!  raeta     To 
Harktn     la  Boroui  h  Clk,     Noted    \i 


will    be   recelv 


ecelved    by  th 

.    .1 16,    K 


"•:. 


+  \exnrk,     V.    J,        Th*     COntraCi      for     eon-   I  ,  noting    Section     1 

of   the    main    Intercepting    Bewer,    has   I i    awarded    by    B 

Passaic  Valley  Sewerage   Commission    (■>  tin-  cii.i in, 

-  k,    N,    .1  ,    al     $212,  188.       Noted     \|'i-.    "    and     May    7. 

lUdrefleld,    Park,    \.   J.— (Official)       Leaderle    S     ProvB 

-   W  -    i       Hi  si..  New  Fork,  N.  v.,  are  preparing  pla 
for  Installing  a  treatment   works  and   for  n-iinni.-iini-,  the  sew 

1  -    oe  |, 


May  88,  1914 
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iCarbonilale,  Penn. —  (Official) — Bids  will  be  received  by 
the  City  Clerk,  until  6  p.m.,  June  2,  for  constructing  a  sewer 
in  Belmont  St.  from  Clarke  Ave.  to  the  City  Line  and  in 
Spencer  St.  between  Lathrope  and  Clarke  Aves.,  and  in  Rey- 
nolds and  Lathrope  Aves.     Horace  G.  Likeley  is  City  Clk. 

+Baltimore,  Md. —  (Official) — The  Board  of  Awards  has 
awarded  -the  contract  for  sewer  construction  under  Storm- 
water  Contract  No.  39,  to  MCCARTHY  &  O'HERRON.  14  North 
Oliver  St.,  Baltimore,  at  $18,195.  Calvin  W.  Hendrik  is  Ch. 
Engr.   Sewage   Comn. 

Asheville,  X.  C. — See  item  under  Water  Supply  and  Irriga- 
tion. 

•  Washington.  X.C. —  (Official) — Bids  will  be  received  until 
June  17,  by  the  Commissioner  of  Improvements  for  construct- 
ing about  S  miles  of  sewers,  and  for  constructing  a  concrete 
collecting  well,  installing  motor  driven  centrifugal  pumps 
and  about  6000  ft.  of  c.-i.  discharge  pipe.  Gilbert  C.  White, 
Charlotte,    N.    C,     is    Engr.      Noted    Jan.    29. 

Waterboro,  s.  C. — See  item  under  water  Supply  and  Irri- 
gation. 

+BradenioHn,  Fla. — The  contract  for  constructing  about 
three  miles  of  storm  sewers  on  Roesch  Ave.  has  been  award- 
ed to  the  SOUTHERN  ASPHALT  &  CONSTRUCTION  CO., 
Birmingham,  Ala.     S.  C.  Corwin   is   Comr.   of  Pub.  Works. 

Birmingham,  Ala. — The  contract  will  soon  be  awarded  for 
constructing  about  four  miles  of  sanitary  sewers  in  Owen- 
town,  estimated  to  cost  $11,000  and  for  about  four  miles  of 
sanitary  sewers  in  East  Lake,  estimated  to  cost  $16,000.  Julian 
Kendrick  is  City  Engr.     Noted  Apr.   16. 

Birmingham.  Ala. — Bids  will  be  received  bv  the  Board  of 
Commissioners  until  3  p.m.,  June  2,  for  constructing  sanitary 
sewers  in  the  East  Lake  district  at  an  estimated  cost  of 
$15,000.      Julian   Kendrick   is   City    Engr. 

^Alexandria,  La. —  (Official) — The  contract  for  laying 
about  five  miles  of  8-  to  20-in.  clav-pipe  sewers  has  been 
awarded  to  GRAY  &  SHORT.  Ruston."  La.,  at  $10,971.  and  the 
contract  for  furnishing  materia]  for  the  same  to  the  TEX- 
ARKANA  PIPE  WORKS,  Texarkana.  Tex.,  at  $9,013.  I.  W. 
Sylvester  is  City  Engr.     S.  Weil  is  Secy. 

+Akron,  Ohio — (Official) — Bids  will  be  received  by  the 
Director  of  Public  Service,  until  noon,  June  16.  for  construct- 
ing a  sewage  treatment  plant.     Ira  A.  Priest  is  Clk. 

Cincinnati,  Ohio — Bids  will  be  received  by  the  Director  of 
Public  Service,  until  June  1,  for  constructing  sewers  in  Cen- 
tral Ave.     Philip  Fosdick   is  Dir. 

Cleveland.  Ohio — The  City  Council  will  soon  ask  for  bids 
for  constructing  the  first  unit  of  the  West  Side  sewage  dis- 
posal plant  on  West  5Sth  St.  R.  Winthrop,  Hippodrome  Bldg., 
is  Consulting  Engr. 

Hammond,  Ind — Bids  will  be  received  by  the  Board  of 
Public  Works,  until  June  1.  for  constructing  a  deep  main 
sewer  system  and  pumping  station.  Peter  J.  Lvons  is  City 
Engr. 

+Alton,  111. — The  contract  for  constructing  about  13% 
miles  of  main  sewers  and  about  4  miles  of  house  connec- 
tions, has  been  awarded  bv  the  Board  of  Local  Improvements 
to  CHARLES  VAN  WORMER,  Springfield,  at  $92,334.  J.  E. 
Schwabb  is  City   Engr.     Noted  Apr.   23  and  Apr.  30. 

+Her«jn,  111. — The  contract  for  constructing  sewers  in 
65th  and  other  streets  has  been  awarded  bv  the  Board  of 
Local  Improvements  to  the  CHARLES  M.  PORTER  CO.,  118 
North  La  Salle  St.,  Chicago.     The  estimated  cost  is  $20,000. 

La  Salle,  111. — The  City  has  voted  $40,000  in  bonds  for 
sewer   construction.     J.   B.   Lawniczak    is   City   Clk. 

+  Moline,  III. — The  contract  for  laying  sewers  in  the  East 
End  district  has  been  awarded  bv  the  Board  of  Local  Im- 
provements, to  DUNNEGAN  &  MASTERS,  Shenandoah,  Iowa, 
at   $121,119.     Lyle   Payton  is  City   Engr.     Noted   May  21. 

♦  Princeton,  111. — The  contract  for  constructing  a  sewer  in 
the  southwest  section  of  the  city,  has  been  awarded  bv  the 
Board  of  Local  Improvements,  to  JOHN  HoLMBERG,  Prince- 
ton,  at   $10,535.     Noted   Sept.   25. 

Appleton,  Wia. — The  city  will  construct  a  sewer  in  Allen 
St.,  from  Lawrence  to  Kimball  Sts.  It  is  reported  that  bids 
will  be  received  until  June   1U.     A.  C.  Remley  is  City  Engr. 

Fond  ili.  Lae,  Wia. —  Bids  will  lie  received  by  the  City  Clerk, 
until  June  1,  for  constructing  storm  sewers  in  Districts  1,  2 
and  3,  and  sanitary  sewers  in  Districts  1  and  2.  J.  F.  Hohen- 
see  Is  City   Clk. 

Ht-edslmrg.  Wia. — Bids  will  be  received  by  the  City  Clerk, 
until  June  1.  tor  the  construction  of  a  lateral  sewer  in  Booster 
Boulevard.     William  H.   Dierken  is  City   Clk. 

Rlchlnnd  Center,  Wia. — The  city  contemplates  the  con- 
struction of  sewers  in  Park  and  Lincoln  Sts.  Bids  will  soon 
be  ask.  d. 

Fnrlhniilt.   Minn — Bids  will  be  received  by  the  State  Board 

of   Control,    until    2    p.m.,    June    1,    for    Btructlng    a 

purification  plant  at  the  Stat.-  School  for  Feeble  .Minded  The 
c.  L.  Pillsbury  Co.,  Metropolitan  Life  Bldg.,  Minneapolis 
Minn,  is   Bngr. 

l.nkiii.iii,    Minn. — Bids    will    be    received    bv    the    Village 
until   .Inn.    '•,   for  constructing    ah. mi    1:i,:!l'v   lln.fl 
15-ln.  Bewers,   also  a  settling    tank,  sludge   bed  and   buildings. 
J.  A.  Rowat,  Wlllmar,  is  Engr      i:    J,  inn   | 

st.  Paul,  Minn. — The  Board  •  ■(  Public  Works  contemplates 
the   construction  of  about    six    miles   of  sewers   known   as   the 

Bnelllng-Como  sewer  system      The  estimated  cost   is  .<::.•:. 

Oscar  Claussen    Is   City    Engr. 

Topeka,  Knn.-   Pri  thai   thi    city  will  build 

an  outlet  Bewer  from  Sixth  and  Morrli  Aves.  t"  the  river  a 
Mstanci  ..t  .ili. mt  6200  ft.  The  estimated  cost  is  $211100 
Not.  .1    Apr     80,       \     R.    Vmini:    is   1'lty    1 

Armour,  s.  i>.--  p.i.is  will  be  received  i".  iii.  City  Auditor, 
until  8  p.m.,  June  3,   1."    con   true  ting    1   sew.  w    1. 

I  rank  ton,    S.    D.,    is   Consult.    Engr.      J.   C.    Parkinson    is 

City    \n.li       Noted    \|"     8 

iiri<«„n,  s.  i).— Bids  will   be   received   by   the  City   Auditor. 


until 
sew  1 
Feb 


1:1 


ne  »    for  constructing   abo  ■>    s-  t..   15-ln 

1     kota  Engineering  .-.■     Mii.h.n    i     Engr.     Noted 


Mitchell,  S.  D — Bids  will  be  received  by  the  City  Auditor, 
until  S  p.m.,  June  1,  for  constructing  a  lateral  sewer.  N.  H. 
Jensen    is    City   Audr. 

Hillings.  Mont — Bids  will  be  received  bv  the  City  Council, 
until  S  p.m.,  June  2,  for  12,113  lin.ft.  of  sewer.  7  tiushtanks, 
and  27  manholes  in  Sewer  District  115.     L.  E.  Torrence  is  City 

Billings,  Mont. — Bids  will  be  received  until  S  p.m.,  June  2, 
for  constructing  10SO  lin.ft.  sewer,  two  flushtanks,  two  man- 
holes,   etc.,   in    Sewer   District   No.    114. 

Plentywood,  Mont. — It  is  reported  that  the  city  has  issued 
$20,000   in   bonds  for  sewer   improvements. 

Houston,  Tex. —  (Official) — Bids  will  be  received  by  the 
City  Council  until  2  p.m..  June  1,  for  constructing  sanitary 
sewers  in  Hyde  Park.  The  estimated  cost  is  $8200.  E.  E. 
Sands  is  City  Engr. 

+Bristo»v.  Okla. — The  contract  for  constructing  sanitary 
main  sewers,  lateral  sewers,  and  a  sewage  disposal  plant 
has  been  awarded  by  the  Town  Board  to  the  J.  S.  TERRY 
CONSTRUCTION  CO..  Poteau,  Okla..  at  S16.0S1.  Other  bids 
were:  Nelson  Smedley,  Muskogee,  Okla..  at  $17,111:  H.  F. 
Power,  Guthrie,  $17,020:  Derr  Huston,  Oklahoma  City,  $16,741; 
Fritz  &  Smedley,  Okmulgee,  $16,142.  The  Benham  Engineer- 
ing Co.,  American  National  Bank  Bldg.,  Oklahoma  City,  is 
Consult.  Engr.  C.  A.  West  is  Pres.  Board  of  Trustees.  Noted 
May  14. 

+Tulxa.  Okla. — The  contract  for  constructing  sanitary  sew- 
ers in  Districts  Nos.  12  and  13  has  been  awarded  to  J.  O. 
SEVERN'S,    Oklahoma   City. 

+  Tempe,  Ariz. —  (Official) — The  contract  for  constructing  a 
seyver  system  and  sewage  disposal  plant  has  been  awarded  to 
DOYLE  BROS..  Tucson,  Ariz.  The  estimated  cost  is  $30,000. 
Noted  Nov.   20,   1913,  and   May   14. 

Hoquinm.  Wash. — The  city  is  having  plans  prepared  for  the 
construction  of  a  sewer  on  the  east  side. 

Seattle,  Wash. — Bids  were  received  for  sewer  construction 
in  Swift  Ave.  as  follows:  I.  Toluccio,  $22,S26;  George  W. 
V\alker,  $22,940:  L.  R.   Ellis,   $26,031. 

It  is  reported  that  bids  will  be  recevied  until  July  1  by 
the  Board  of  Public  Works,  for  constructing  sewers  in  East 
40th  St.     The  estimated  cost  is  $14,500. 

_.  Portland,  Ore. — The  following  bids  were  received  bv  the 
City  Council  for  constructing  a  sewer  in  East  16th  St.  and  the 
East  Davis  St.  district:  K.  Y.  Azar.  $11,733:  P.echill  Bros.,  $12.- 
317;  George  Gordon,  $14,415;  W.  Lind.  $14,432;  Pike  &  O'Neil. 
$13,465;  V.  R.  Dennis,  $13,791;  Jacohsen  &  Bride.  $15,753; 
J.  Keating,  $14,904:  C.  G.  Randal,  $14,315;   E.   Sandeberg,   $12.- 

Los  Angeles.  Calif. — Bids  will  be  received  bv  the  Board  of 
Public  Works,  until  10  a.m.,  June  1,  for  constructing  a  sewer 
in  Normandie  Ave.     Homer  Hamlin  is  City  Engr. 

Orlando,  Calif. — The  city  has  voted  $15,000  in  bonds  for 
extending  the  sewer  and  water  systems. 

San  Diego,  Calif. — Bids  will  soon  be  received  by  the  City 
Council  for  the  construction  of  the  Ocean  Beach  sewer  system. 
The  estimated  cost  is  $50,000.  Either  cement  or  clay  pipe 
will   be    used.      Noted  Jan.    15. 

Lindsay,  Ont. — Bids  are  being  received  by  the  Town  Coun- 
cil for  constructing  a  sewer  in  Victoria  Ave.  A.  Williams  is 
Engr. 


GARBAGE 

Glen  Itidue.  X.  J. — The  Town  Council  has  approved  the 
construction  of  a  joint  garbage  incinerating  plant  with  Mont- 
clair.      Preliminary  surveys  and   estimates  will    be    made. 

Akron,  Ohio — The  Kilby  Mfg.  Co.,  Akron,  has  submitted 
the  lowest  bid  to  the  city  at  $42,265  for  garbage-reduction 
equipment. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  4,  by  the  Commissioner  of  Purchases  and  Sup- 
plies, for  digesters  anil  equipment  for  the  garbage  reduction 
plant   at   Willow,   Ohio. 

+Yonkuiii.  'lev. — The  City  Council  has  awarded  the  con- 
tract to  R.  S  WINN  &  CO.,  Dallas,  Tex.,  for  the  construc- 
tion  of  a  garbage   crematory. 

San  Hnfnel.  Calif.— The  City  Council  has  rejected  all  bids 
for  the  construction  of  the  proposed  garbage  incinerator  plant. 
The  plans  will  be  revised  and  new   bids  asked. 

STREETS    AND    HOVIIS 

Boston.  Mass. — Bids  will   be  received   by  the   Public   VI 
Department    until    June    1    for   constructing   a   bituminous    ma- 
cadam   roadway   in    Brookdale,   West    Koxbury   District.      1.     K 
Rourke   is  Comr. 

+  iios< Muss. — Bids   were    received,    Apr,    88,    for    paving 

Massachusetts    Ave.    from    mar    Midland    Division     Brld 
Columbia   Road,    Dorchester    District,   as    follows:   JEREMIAH 
iv    CO.    (awarded    contract),    special    cut    in...  1.. 
Simpson    Bros     Corporation,    hassam    bio 
liass.im    Paying    Co.,    hassam    b  oleman    Bros, 

cut     block,     $39. Ml.     hassam     block.     $36,344;     lluuh    .1. 
McGulr.  hassam     bid 

John     McCourl     CO.,    Special     cut     block,     $40,220,    hassam 

C    W.   Dolloff  A  Co.,  special  cut  block,  840.861,  hassam 
1.   Northern   Construction    Co.,   Bpeclai   out    I 

.      hassam      I. lock.      |  n      E,      Qlllnn,      special      cut 

.    hassam    block,    (38,538;    Connolly    A     Diamond, 
special  cut  block,  838,161.  hassa  9,151,  special  small 

les   Doherty,  special  cut  block,  139,777,   has- 
sam  bli  Charles  B.  Telless,   Qulncy   bli 

.181,    v.  u    Hampshire   block,   840,481,   spe- 
cial   .m    bloi 

+Boston,  Muss.     (Official)— The  contract  has  been  awarded 

stain    Highway    Commission    for   constructing   a    road 

1      l.mc     in    Orafton     Township     to    the     HORNE-LOWE 

CONTRACTING  CO.,   Mi'  -      Other  bidders   were: 

\     Gaffey,    Hedford,    (10.4«       t    .t     Qulnn,     Ishton     (10.- 

ElllB,    M.irose.    811.858,    and    Donovan    A    Cassldy. 

FMtChburg-,    at    112,906        Arthur    W.    Hean    is   Ch      Engr 

Ma  \      II 
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+  Providence,  H.  I. — The  contract  for  paving  Franklin  St. 
with  wood  block  has  been  awarded  by  the  Board  of  Contract 
and  Supply  to  the  FRANKLIN  CONTRACTING  CO.,  New 
York,  N.   Y.,  at  $9081. 

Hartford,  t'onu. — Bids  will  be  received  by  Charles  J.  Ben- 
nett, State  Highway  Comr.,  until  2  p.m.,  June  2,  for  the  fol- 
lowing   road    work: 

Milford  Township,  about  S407  lin.ft.  bituminous  macadam, 
concrete  or  reinforced  concrete  on  the  Shore  Road.  Plans 
are    on    file    with    the    Selectmen,    Milford. 

•Simsburv  Township,  about  6 f, 4 7  lin.ft.  trap  rock  or  native 
stone  maca'dam  on  the  West  Simsbury  Road.  Plans  are  on 
file  at  the  Probate  office;  also  2800  lin.ft.  gravel  construc- 
tion on  the  Poindexter  Bridge  Road.  Plans  are  on  file  with 
R    W.    Stevens,    Connecticut    Mutual   Bldg.,    Harttord. 

Cheshire  Township,  about  6950  lin.ft.  gravel,  concrete  or 
reinforced-concrete  construction  on  Maple  Ave.  Plans  are  on 
file    with    the    Town    Clerk,    Cheshire 

Essex  Township,  about  12,000  lin.ft.  2-m.  resurfacing  with 
trap  rock  or  native  stone  macadam  on  the  Westbrook  Road. 
Plans  are  on  file  with  the  Town  Clerk. 

Killinely  Township,  about  5537  lin.ft.  native  stone  ma- 
cadam construction  on  the  Providence  Road.  Plans  are  on 
file  with  the  Town  Clerk,  Panielson. 

Stafford  Towns-hip,  about  4743  lin.ft.  bituminous  native 
stone  or  trap  rock  macadam  on  the  West  Stafford  Road. 
Plans  are    on    file   with    F.    E.    Fitzpatrick.    Stafford    Springs. 

Bolton  and  Coventry  Townships,  about  10,13:".  lin-.ft.  native 
vtone  or  gravel  cons;  ruction  on  the  Hartford- AA  lllimantic 
Turnpike.  Plans  are  on  file  with  E.  C.  Welden,  Div.  Engr., 
Jordan    Block,   Willimantic.     

Groton  Township,  about  5200  lin.ft.  native  r-tone  macadam 
construction  on  the  Fort  Hill  Road.  Plans  are  on  file  w^ith 
C.    A.    Campbell,    Div.    Engr.,   Norwich,   Conn. 

Sevmour  Township,  about  S000  lin.ft.  plain  or  reinforced 
concrete  and  3619  lin.ft.  bituminous  concrete,  warrenite, 
amiesite,  bituminous  macadam  or  plain  or  reinforced  concrete 
on    Day,    Bank    and    Broad    Sts. 

New  London,  about  450  lin.ft.  bituminous  macadam  on 
Bread  St.,  and  4015  lin.ft.  reinforced  concrete  on  the  Nor- 
wich  React.      Plan;  aro   on   file   with   C.   R.   Darrow,   Highway 

Bids  also  will  be  received  for  railing  work  in  the  town- 
ships of  Thomaston,  Redding,  Middle-bury,  Woolbury,  1  lam- 
fi  Id  Ledyard,  Burlington  and  Roxbury.  Plans  are  on  file 
with  the  State  Highway  Commissioner 

♦  Contracts  for  state  road  work,  bids  for  which  were  re- 
ceived Mav  4.  have  b  ■  n  awarded  by  the  State  Highway  Com- 
missioner to  FREDERICK  H.  GILBERT,  Jewett  City,  at 
$17,000,  for  a  section  of  native  stone  macadam  construction 
on  the  Newent  Road,  Libson  Township,  and  the  B.  D.  PIERCE, 
JR  CO'  Bridgeport,  Conn.,  at  $5782  for  a  section  of  bitumin- 
ous' macadam  construction  on  Jefferson  Ave.  in  the  city  of 
New  London. 

+Meriden,  Conn. —  (Official)— Bids  will  be  received  until  6 
nil  June  S  by  the  Board  of  Public  Works  for  wood  block, 
brick  and  concrete  paving  on  several  sections  of  city  streets. 
W.  S.  Clark  is  Supt.  of  the  Bd. 

*\lbanv,  S.  Y. —  (Official) — Bids  will  be  received  by  the 
State  Highway  Commission,  55  Lancaster  St.,  until  1  p.m., 
June  8  for  improving  highways  in  the  following  counties: 
Allegheny.  Chautauqua,  Clinton,  Dutchi  ss,  Ji  fferson,  Monroe, 
toe.  S.-huyb-r  : Tompkins  Also  for  repair- 
ing highways   in    other  counties.      John   N.    Carlisle   is  Comr. 

++\llKinv      cE    Y. — Bids    were    received.     May     21,     by    the 
State  Highway   Commission   and   contract      were   awarded  for 
provement   as   follows: 

i    No     5340,    East    Branch-Sullivan    Count;.-    Line,    Tart 
1    miles.      The    contract    will    be    re- 

a     No     5383-A.    East    Branch-Sullivan    County,    Pa 

i     7     i    miles.     Schunnemunk  Construction  Co., 

Hlehland    Mills."  SI  1  :'.''7":     I  ludily-Kn  umbrs    Construction    Co., 
BDGEi  OMB  BROS.,   Windsor,  $109,537   (award- 

m'"no.'     1089,    Malone-Trout     River.    Franklin     County, 

lies      r>    v    R    Malcolm   &  Sot,.  Medina,  $108,061:  Ross- 

i  i  ,t  Ion    Co  .    Copenha  10   ,78  3;   Winston 

tion,      113,410;    Richard    I  [opl  Ins,  Troy,  $113,- 

S>7i.   feEESEVILLE    ROAD  CO.,   Keesevllle,   $103,797    (awarded 

Road   No    496-A,  Spencerport  Village.  Monroe  County,  0.24 

mile.  '       ■      ' '■•'    "  uction     Co.,    S >oi  t, 

511  3 °  1     S    V     R.   MALCOLM   &   SON,   Medina,   $10,452    (awarded 
ct);     Wood     &     Tompkin    ,11  Sebr. •;■''-,■- 

LO.80      Barney  &  Han 
Holti  r    Co.,    Inc.,  ' .   $10,- 

,1     No      B328    '■      Wi ■■  i     Point-Central     Valley,     Orange 
r.  Pendet         t,  Albany,  ?  1  >.  i ''  ' 

•  It      Vernon  I DONOVAN, 

■  tract!  Saugi  i  L   Kehoe.  New- 

119  45] .     •  ■  ■         trucl  Ion     Co.,     Tib-  bland 

i he  .     "  1,991. 

Count       B.91    milei 
■  i  i 

Claw- 

-,,.:  Co  .  t'ii-  I;   Rlpton  &  Murphy, 

nlni    oi  hi  - 

1 
04       of  y     B      DICKINSON,     Syl 

■ 

C.   J.  1  10.195;   ]  H      Harrison, 

C.    T.   Ho  •        i  -  uetlon    Co., 

•re,  Rent  neel  nfly 

i  .        -i    foi  triictloi     Co      N''-w 

!•!(    W  M.FI         ■  tON    CO., 
[Jnloi 

SVbnvler    nnd    Tompkins 
-  bo   mill  ■-     i  refllnn    $«1.- 

1111am     TIa  •  .1 

WOOd  FT.     WOOrt     CO.,     SvnenHe, 

■  BE     co  ,    Si I  DOI  i       .71.730 


(awarded  contract):  Frank  J.  Foote,  Nunda,  $80,491;  peter 
F.  Connolly  Co.,  Waverly,  $S0.094;  McLaughlin  &  Burchill, 
Syracuse,    $72,869;   and   seven   others. 

Road  No.  1185,  Red  Creek-Fair  Haven,  Wayne  County, 
4.17  miles.  Thomas  Grady,  Rochester,  $49,S58;  Hendrickson- 
McCabe  Co.,  Spencerport,  $50,169;  Guy  B.  Dickinson,  Syra- 
cuse, $50,810;  Greece  Construction  Co.,  Rochester,  $50,994; 
Wood  &  Tompkins,  Hilton,  $50,655;  J.  H.  WEIDMAN,  Syra- 
cuse,  $44,7S9    (awarded  contract),   and  seven   others. 

Bids  were  received  1  y  the  State  Commission  of  Highways 
for  the  repair  of  public  highways  by  State  Aid,  May  21,  as 
follows: 

Repair  Contract  No.  630,  Road  No.  7,  Delaware  Turnpike, 
Albany  County.  Dollarcl  &  Heeran,  Albany,  $32,355:  Jo  >i 
P.  Scanlan,  Albany,  $33,747;  JOSEPH  WALKER  CONSTRUC- 
TION CO.,  Albany,  $31,340  (awarded  contract);  W.  L.  La 
Glens  Falls,  $33,s40;  S.  V.  Van  Wagoner,  Rondout,  $32,52!-. 
Rob  -:-t    T.    Gleason,    Albany,    $33,955. 

R  pair  Contract  No.  578,  Road  No.  945,  Wellsville-Halls- 
port,  Allegany  County.  Kennedy  Construction  Co.,  Albany, 
$3749;  SCHIIOEDEK-HICKS  CONTRACTING  CO.,  Rochester, 
$3718    (awarded    contract). 

Repair  Contract  No.  607,  Road  No.  685.  Sterling-Osweso, 
Cayuga  Countv,  DE  PARBER  &  HILL,  Fulton,  $5294  (awar  1 
contract);  Richard  Hopkins,  Troy,  $5483;  J.  H.  AVeidman, 
Syracuse,    $5058. 

Repair  Contract  No.  647,  Roads  No.  S56,  Genesee  Village, 
No.  G23,  Genesee-Avon,  No.  622,  Mt.  Morris-Genesee,  L  ;\vis 
County.  Barnev  &  Hamilton,  Rochester,  $0925;  Bart  Warr  n, 
Honcove  Falls,  $7013;  Wood  &  Tompkins,  Hilton,  $7029;  Harry 
B.  Harrison.  East  Rochester,  $7013;  Frank  J.  Foote,  Nun1:!, 
$7114:  RIBST1NE-HOLTER  CO.,  Rochester,  $6750  (awarded 
contract)    and  three   others. 

Repair  Contract  No.  485,  Road  No.  5,  East  Avenue,  Monroe 
County.  WHITMORE-RAUBER  &  VICINIUS,  Rochester.  $  .- 
7S3  (awarded  contract);  Ribstine-Holter  Co.,  Rochester,  $20,- 
054. 

Repair  Contract  No.  63S,  Road  No.  294,  Clover  Street,  Mon- 
roe County.  Van  Ostrand  &  Kennedy,  Penfield.  $4873;  DALE 
ENGINEERING  CO.,  Utica,  $47*3  (awarded  contract);  Thomas 
Hiicknall  &  Co.,  Albion,  $5130;  AVood  &  Tomnkins,  Hilton, 
$4904;  Barney  &  Hamilton,  Rochester,  $4940;  Ribstine-Holter 
Co.,   Rochester,   $4795;   and   four   others. 

Repair  Contract  No.  649,  Road  No.  545,  Syosset-Cold 
Spring  Harbor,  Nassau  County.  D.  E.  Lynch,  Huntington, 
$5629;  Murray  &  Gardner,  Center  Moriches,  $5165;  Thomas 
F.  Tuehy,  Flushing  $".669;  William  R.  Pross,  Babylon,  $3765j 
JOHN  H.   ELDERT.   Richmond   Hill.   $5002    (awarded  contract). 

Repair  Contract  No.  593,  Road  No.  559,  Utica-Bridgewater, 
Oneida  County.  NASH  &  GRIFFIN,  Norwich,  $''685  (awarded 
contract);  Richard  Honkins,  Trov,  $7652;  Fort  Schuvler  Con- 
struction Co.,  Utica,  $7334;  Henry  W.  Roberts  Co.,  Utica,  $7565. 

Repair  Contract  No.  612,  Roads  No.  48,  West  Lake,  No.  292, 
West  Lake,  Sec.  2,  No.  486,  Skaneateles-West  Lake,  S  c.  3, 
4  and  5,  Onondaga  County.  Thomas  H.  Murray,  Leroy,  $  171; 
Guy  B.  Dickinson,  Syracuse,  $7537:  Richard  Hopkins,  Trov, 
$S41S;  F.  &  A.  Snoroto,  Syracuse.  $8735:  J.  H  VELD:  TAN, 
Syracuse,  $6SS9   (awarded  contract). 

Repair  Contract  No.  643,  Road  No.  4S5,  Went  Rloomfield- 
Honeoye  Falls,  Ontario  County.  Bert  Warren,  Honcove  Falls, 
$1830;  BONNET  &  HAMILTON,  Rochester,  $1,1".  (awards! 
contract):  Harry  B.  Harrison,  Fast  Rochester,  $1834:  Count! 
Construction  Co.,  Trov,  $2364;  Schroeder-Hicks  Co.,  Rochester 
$1854. 

Repair  Contract  No.  642,  Roads  No.  33  1.  Lyons-Geneva, 
No.  60S,  Phelps-Clifton  Springs,  Ontario  County.  HARRY  B. 
HARRISON,  East  Rochester,  $3474  (awarded  contract)! 
County  Construction  Co.,   Troy,  $3505. 

Repair  Contract  No.  615,  Road  No.  4"1,  Minetto-Fulton, 
Oswego  County.  Richard  Hopkins,  Trov,  $4647;  THOMAS 
HUCKNALL  &  CO.,  Albion,  $4624  (awarded  contract);  J.  H. 
Weidman,  Syracuse,  $S925. 

Repair  Contract  No.  614,  Road  No.  278,  Svraouse-Water- 
lown,  Oswego  Co, mix:  THi  (MAS  MB<  'KNELL  '&  CO.,  Albion, 
$6051  (awarded  contract);  De  Pari,  r  &  Hill,  Fulton,  $6168$ 
Guy  B.  Dickinson,  Syracuse,  $6132;  J.  I-I.  A'.'  idman,  Syracuse! 
$617S. 

Repair  Contract  No.  651,  Road  No.  77.  Albla-Wvn.-mtsklll, 
Rensselaer  County.  W.  L.  Law-ton,  Glens  Falls,  $:::-,  I  ,  c. :  Burns 
&    McConvllle,    Oudcli.sbnrc,    $33, 303 :     Flood    ,V      Van     Wirt,    Hlld- 

am  Falls,  $33,442;  Edward  Walsh,  Trov,  $30,511:  John  w. 
Davltt.   Troy.    $32, SOS:    County   Construction    Co..   Trov,    $3.1. 70S. 

Repair   Contract   No.    631,    Road    No      ,331,    Gouvcrneur  Vil- 
lage     St     Lawrence    County      El  ward    T      E  eleston,     Vol 
$1122;     Richard     Hopkins,     Troy,     $1173;     GUY     II.     MILLEM 
Watertown,    $3992    (awarded    contract);    Fred    S.    Easton,   Jr., 
Potsdam,    $4664 

Repair  Contract  No.  599,  Road  No.  610.  Moehanlcvllle-Malta, 
Saratoga  County.  Joseph  Walker  Construction  Co  All, any, 
$4957;  JOHN  B.  DOWAR,  Ballston  Spa,  $4649  (awarded  con- 
tract); W.  L.  Lawton  Glens  Falls,  $4976:  Fi,„bl  ,v  Van  Wirt, 
Hud    on    Falls,  $4735;  Th as   Leonard,  Saratoga  Spring: 

Repair    Contract    No.    602,    Road    N-i.    17').    Sobonootndv-  \U  I 
bany,    Sehenecladv    County.      Rellolte    ,v     Marebese,    Trov,  '  $21,-  . 
499;   W.   I.    LAWTON,  Glens   Falls,  $21,249   (aw  inled  contract); 
Joseph    Walker    Construction    I  ',>..     Ubany,    $22,054;     \mos 
Bridges   Sons.   Ha»n rd vllle,   Conn.,    $28,239;   Union    Paving 
,,,  ctady,    $23,269, 

P,,, al,-  Contract  ^*o  flft.l  TJoad  No  R2RR,  Mniond-TTornoll, 
Steuben  Counlv  KKN'NKPY  CONSTRUCTION  ' '( i  Vlbnny, 
19,996  -  i  irded  contract);  Swanli  5  Melntvre,  liornell,  $21.- 
211;  William  II  Madden,  Rochester,  $20,250  WH  nigblln  & 
nnrchlll.  Syr:,,,.-,,  (20,807;  Bradlej  &  Nolnn.  Con 
E Vtlnnta      Co,,    t,,i,ii,.i,      i ',.  ,       \tbint.-i,      $20,895;      tin. I      l"nr 

1 

Renalr  Contract  No,  573.  Roa.l  No  75  1.  Ita  I  b-Sa  vonn 
Steel.,  ii     CountV         T       M      CM. I.     co  .     Cronl      I:,  11,1,      Ben, 

rrted       rontraet)        R,  hi  01  ,i, <r  Hicks       Contrnctlni 
tor,    $109 
b.  i,,ii-  Contraol  No   621,  Pond  No.  no  I.  Quosrue-Rlver  ITcnd. 

Snfl'oll       Connlv  1 1      K       r.vtieh       T I II  n  I  Til  et  nil,     $3630;    Mur- 

ray   R     Gardner,    '  dies,    836(15:    JOHN    II      PILDERT, 

Bb  L.nond    Hill.    $3201     (awarded    contract);    Willi,,,,    B      Bro 
Bnl     Ion       8198 

Ri  pair  Contract  No  0°o,  Road  No  794,  TTunl Inirton - Amltv- 
vllle,  RuffolK  Countv  Thomnn  F  Tnohy.  Flu- I, inc.  $SfiiW: 
Hurray   &   Gardner,  enter   Moriches,   $3145;    Dnnlol    H    LynOB, 


i: 
... 
,11. 
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Huntington,  $2955;  Heling  Bros.,  Lindenhurst,  $3299;  Thomas 
H.  Doran,  Jr.,  Huntington,  $29S7;  JOHN  H.  KLDERT,  Rioh- 
monri  Hill,  $267s  (awarded  contract);  William  R.  Bross, 
Babylon,    $3224. 

Repair  Contract  No.  317,  Road  No.  920,  Lvons-Sodus  Point, 
Part  1,  Wayne  County.  Wood  &  Tompkins,  Hilton,  $2536; 
DALE    ENGINEERING    CO.,    Utica,    $23*2    (awarded    contract). 

Repair  .Contract  No.  61S,  Roads  No.  S60,  Clyde  Resort, 
Fart,  22,  No.  919,  Clyde  Resort,  Part  1,  Wayne  Co'unty.  Wood 
&  Tompkins,  Hilton,  $6066;  DALE  ENG  NEERING  CO.,  Utica, 
$5674  (awarded  contract);  Greece  Construction  Co.,  Rochester, 
$5771;  Harry  B.  Harrison,  East  Rochester,  $6123;  J.  H.  Weid- 
man,  Syracuse,  $6311. 

Repair  Contract  No.  624,  Road  No.  657,  Croton  River- 
Peekskill,  Westchester  County.  Murray  &  Gardner,  Center 
Moriches,  $61sl;  E.  T.  Eesgleston,  Yonkers,  $5672;  Hughes  & 
Gardner,  W.  Tarrytown,  $5273:  WILLIAM  DOYLE,  Saugerties, 
$5000  (awarded  contract);  James  Garafana  &  Sons,  Mt.  Ver- 
non,   $5149. 

Repair  Contract  No.  622,  Road  No.  865,  Mt.  Kisco  Village, 
Westchester  County  Murray  &  Gardner,  Center  Moriches, 
$2530;  E.  T.  Eggleston,  Yonkers,  $255S;  Hughes  &  Gardner, 
No.  Tarrytown,  $2495;  William  Doyle,  Saugerties,  $2383; 
JAMES  GARAFANA  &  SON,  Mt.  Vernon,  $2257  (awarded  con- 
tract). 

Noted    May    7. 

♦  Auburn,  ST.  Y. —  (Official) — Bids  will  be  received  by 
Charles  W.  Brister,  Mayor,  until  8  p.m.,  June  2,  for  paving 
Wall   St.    and    a   part    of   Aurelius   Ave. 

New  York,  X.  Y. —  (Borough  of  Richmond)  —  (Official) — 
Bids  will  be  received  by  Charles  J.  McCormack,  Pres.  of  the 
Borough  of  Richmond,  until  noon,  June  2,  for  repaying  with 
vitrified  brick  Westervelt  Ave.  from  Fifth  Ave.  to  Brook 
St. 

(Borough  of  the  Bronx! —  'Official) — Kids  will  be  received 
by  Douglas  Mathewson,  Pres.  of  the  Borough  of  the  Bronx, 
until  10:30  a.m.,  June  2,  for  furnishing  and  delivering  loO.OOO 
gal.   of  asphalt   road   oil. 

New  Y»rk.  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — The 
lowest  bids  received.  May  20.  by  L.  H.  Pounds,  Pres.  Borough 
of  Brooklyn,  for  street  work  follow:  Repairing  with  perma- 
nent asphalt  on  a  6-in.  concrete  foundation  a  portion  of  Flat- 
bush  Ave..  Uvalde  Contracting  Co..  1  Broadway,  $37.22S; 
same  class  of  work  with  Grade  I  granite  pavement  on  a  por- 
tion of  Grand  St..  Newman  *  Carey  Co..  33,616;  same  class 
of  work  with  permanent  asphalt  on  a  portion  of  Hicks  St.. 
Sicilian  Asphalt  Paving  Co..  41  Park  Row,  $19,615;  grading, 
curbing  and  laying  sidewalks  on  a  portion  of  Schenectady 
Ave.,  Joseph  .1.  MeKenna,  $10,034;  repairing  with  permanent 
asphalt  on  a  6-in.  concrete  foundation  a  portion  of  Stuvvesant 
Av.'..  Sicilian  Asphalt  Paving  Co..  41  Park  Row.  $22,541:  pav- 
ing with  preliminary  asphalt  on  a  5-in.  concrete  foundation 
a  portion  of  Warwick  St..  Uvalde  Contracting  Co.,  1 
Broadway,  $71 7S :  furnishing  and  delivering  200.000  wood  pav- 
inging  blocks  at  the  corporation  yard,  Wallabout  Basin,  foot 
of   Hewes   St.,   American  Creosoting  Co.,   $5878.     Noted  May   14. 

+  (Borough  of  Brooklyn)  —  (Official) — Contracts  have  been 
awarded  to  the  President  of  the  Borough  of  Brooklyn  for 
Kreet  work  on  the  following  streets:  Hamilton  St..  to  M.  J. 
O'HARA,  at  $67,175;  Greene  Ave.,  to  the  UVALDE  Oi  iNTRACT- 
ING  CO.,  at  $16,529;  Flushing  Ave.,  to  the  NEWMAN  &  CAREY 
CO.,  at  $41,534;  Crescent  St..  to  the  BOROUGH  ASPHALT  CO.. 
1301  Metropolitan  Ave.,  at  $11,651:  Bridge  St..  to  M.  J.  O'HARA, 
at  $34,673.      Bids  were  opened  Apr.   29.     Noted    Apr.   23. 

+Neiv    York,    X.    Y. —  (Borough    of    the    Bronx)  —  (Official)  — 
The  contract  has  been  awarded   by   Douglas   Mathewson,  Pres. 
of  the  Borough  of  the  Bronx,  to  the  NEW   YORK  TRAP  ROCK 
CO.    for   furnishing   and    delivering   broken    trap    rock   screen 
ings  for  the  year   1914,  at  $22,275. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  he  received  by  L.  H.  Pounds,  Pres.  of  the  Bo  rough  of 
Brooklyn,  until  11  a.m.,  .T--ne  :>,  for  street  improvement  as 
follow.-s:  Belmont  Ave.  grading,  curbing  and  laying  side- 
walks, from  Vim  Rinderen  Vve.  to  Snediker  We.  and  from 
Alabama,  Ave.  to  Pennsylvania  Ave.;  curbing  anil  laying  side- 
walks on  i  portion  of  Ovington  Ave.;  paving  with  prellmin- 
isphalt  on  a  4-in.  concrete  foundation  a  portion  of 
Livonia  Ave.;  and  repaving  with  permanent  asphalt  on  a 
6-in.  concrete  foundation  portions  of  West  Fifth  St.  and  ISth 
Ave. 

♦Atlantic  City.   \.  .p.      (Official)— Bids   «  i'l   be   i eived  bv 

the   Board    of   Commissioners    until    2:30    p.m.,    June    .|,    for    the 
ement     of    Ventnor     Ave.     and     parts     of     Trenton     and 
Harrisburg    Ave.      John    W.    Hackney    is    City     Engr. 

+  rieiiiliiK<«ii,  N.  J. — The  following  contracts  have  been 
awarded    by   the    Board    of    Freeholders    foe    road    construction- 

To   j.    L.   LACOMPTE,    Lake-n I.   for   nbout    51      miles    of   the 

Flepilngton    section    of    the    FYenchtown    Road    at    I72.1891    to 

i\<;    DEMAREST    Cor  about    :,  '  .    mil German- 

town   section   of   the   Whltehou   e-Lehanon    Road 

I)u    Bote,    Penn. —  (Official)  —  Bids    will     be    received    by    the 
Street    Committee    until    Turn     1'.,    for    paving     Maple    Ave'    ami 
St.     J.  C    Weaver  is  city  oik. 

*<.   HiiryH,  Penn.— Bids  will   be   r, tved    until   June   10,  for 

"ii  md    grading    various    streets. 

"'II- h    Kngr. 

oil    City,    Penn,      Bid       will    he    1 
:roller   until    .Inn.-   s,    for   Improving    sixth    g\       This   win    re- 

I"1''1'       '  itlon,     11 

isphalt    block    or    bituminous  Ins         1 00     1 

•rite    curb    and    gutter    :, ;u,i    ,1      ,;.;„.    an0    ,„.|„     Bewer8i 

f.    I  ..     \\  eher    Is    Or!  \      I  "n     , 

•+ll.,HI,.,or...    M.l .      '•■-  .     been    award., 1    as    fol- 

i>V    ""■    si-it,       ■..  m  ss  oner     601    flnrrAtt    rtM-Jr 

"-•     ro.V    Ylbany"   N.   T    "for 

' nllei      ol     ■ m     from  . ,,     ir,.Vsoi-  '    n.'.'.( 

I       I'     HKARKMAN     UV    ,,„    ,,.■,'", 
Hi"      In   bridge     r,|   Ow>  nnV     !•'    ' 

altlmn,                         '  ■,,    ,„    ,-,,:,,     .,     hum:  \,;,,      ,■ 
'enn,   ;,i                                    mn,.N   „r  ,.,„„.,,.,, 
o  onkwood.    Cecil    County:    to    Jl    WTATA    .AVINQ    CO. 
lelphla.    ivnn..    r,.r    i,    miles    ol    ladam    from    Church   Hill 


to  Roberts,  Queen  Annes  County,  at  $40,964.  to  MURRAY 
CONSTRUCTION  CO.,  Knoxville,  '  1  1111,  at  $71,576,  for  3. SIS 
miles  from  Salisbury  to  Rockawalking,  1.70  miles  from  Salis- 
bury to  Powell's  Siding  and  for  0.7JS  mile  from  Tonev  Tank 
Creak  to  Fruitland,  all  in  Wicomico  County.  O.  E.  Weller  is 
Chn.      Noted   Apr.    30. 

Baltimore,  Md. — Bids  will  be  received  by  the  State  Road 
Commissioners,  601  Garrett  Bldg.,  until  June  2,  for  the  con- 
struction cf  six  sections  of  State  Highways,  about  17. S3  miles, 
as  follows:  One  section  of  road  along  the  National  Pike, 
under  Contract  A-ll,  in  Allegany  County  from  Cumberland 
to  the  Nave's  Farm  Road,  about  1.74  miles  of  resurfacing. 
One  section  along  the  Reistertown  Turnpike  under  Contract 
No.  B  6.16,  in  Baltimore  County,  from  Pimlico  Circle  to  the 
city  limits,  about  1.26  miles  of  sheet  asphalt.  One  section 
of  road  along  the  Liberty  Road  under  Contract  No.  B  15,  in 
Baltimore  County,  from  Buck's  Land  to  the  Old  Court  Road, 
about  4.36  miles,  of  concrete  on  macadam.  One  section  of 
road  between  Goldsboro  and  Greensboro,  about  3.SS  miles  of 
macadam  or  concrete  under  Contract  No.  16,  in  Caroline 
County.  One  section  of  road  between  Gaithersburg  and 
Germantown  Road,  about  4  miles  of  macadam  or  concrete 
under  Contract  0234,  in  Montgomery  County.  One  section  ol 
road  between  Seat  Pleasant  and  Largo,  about  2.59  miles  of 
gravel  macadam  or  concrete  under  Contract  P-10,  in  Prince 
George  County.     O.  E.  Weller,  Chn.  of  Comn. 

*+Bnltiniore,  3Id. — The  contract  has  been  awarded  by  the 
Board  of  Awards  to  the  DAVID  M.  ANDREW  CO.,  Mt.  Vernon 
Ave.  and  26th  St.,  for  improving  Rutter,  Jenkins  and  Mason 
Alleys  and  Brevard  St.,  at  $72,079.  R.  Keith  Compton  is 
Chn.      Noted    Apr.    30. 

Ktnston,  N.  C. — The  City  Council  has  authorized  a  bond 
election  to  be  held  June  23.  for  $100,000  for  street  and  elec- 
tric-light improvements,  also  for  extension  of  sewer  system 
J.  M.   Parrott,   Chn.   of   County   Roads   Assoc. 

+  IlirniinKhani,  Ala. — The  contract  for  improving  41st  St. 
from  luth  Ave.  to  the  Central  of  Georgia  R.R.  has  been 
awarded  by  the  Board  of  Commissioners  to  MARTIN  TRANS- 
FER &  CONSTRUCTION  CO.,  North  Birmingham,  at  $5757 
Julian    Kendrick    is   City    Engr. 

Birmingham,  Ala. —  (Official) — The  Board  of  Commission- 
ers has  authorized  the  City  Engineer  to  advertise  for  bids 
for  paving  South  15th  St..  from  Ave.  F  to  14th  Ave.,  South. 
estimated   cost,   $15,000.      Julian   Kendrick    is   City    Engr. 

A-Honoton,  Miss. —  (Official) — Bids  will  be  received  bv  the 
Board  of  County  Commissioners  until  12:30  p.m.,  June  S,  for 
grading  and  graveling  of  K",  miles  of  road  and  for  con- 
structing all    culverts  and    bridges.      J.    Rice    Williams   is   Chn 

+  Y"vi-  Orleans,  La. —  (Official) — The  contract  for  construct- 
ing the  Shreveport-Homer  Road   has  been   awarded   to   F.  &   F 
Bonnabel,   New    Orleans,    at    $20,651.      W.    E.    Atkinson    is    Stat 
Highway    Eiiet. 

Padncah,  Ky. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  about  June  1  for  the  construction  of  sidewalks. 
L.    A.    Washington    is    City    Engr. 

Antewerp,  Oh>r — (Official) — Bids  will  be  received  by  T  ". 
Banks,  Village  Oik.,  until  noon,  June  23,  for  paving  Main 
St.   from   Canal    St.    to  the   North    Corporation    Line. 

now'intr  fireen,  Ohio — (Official) — Bids  will  he  received  bj 
C.  E.  Steinbaugh,  County  Auditor,  until  1  p.m.,  June  2.  foi 
road  improvement  as  follows:  King  Road.  Rinker  Road, 
Stratton-Hendricks  Road.  Huffman  Road,  Hanback  Road. 
Morris  Rees  Road.  Thilo  Road,  Libber  Road,  Gorrill  Road 
and    Blandln    Road. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  County  Commissioners  until  noon.  June  12.  for  the 
repairing  of  Camargo  Pike,  from  Madisonvllle  to  Allendale, 
in  Columbia  and  Sycamore  Townships.  Albert  Reinhardt 
is    Cll 

(Official)— Bids  will  be  recelv.  1  by  the  Clerk  of  the  Vil- 
lage of  cheviot.  3507   Harrison   Ave.,  Cheviot,  until  noon.  Jun  ■ 

Cor  provll         Washington     Ave.,    from     Harrison    Ave.     to 

the  north  corporation   line.      Albert   J     Reusing   is  Clk. 

♦  (Official) — The  contract   for  repairing  the  Springfield  Pike 
hai     i"  -  11    awarded    to    .1      1.      RADABAUGH,    Montgom.  1 
$3855        Uberl    Reinhardt    is   Clk.      Noted    Apr.    30. 

♦  (Official) — The  contract  for  improving  the  Ohio  Pike 
and  Cheviot  Road,  between  Rlue  Rock  Pile  and  Poole  Road. 
has   been    awarded    to    X     RUEBEL,    Cheviot,   at    $65S9.   Albert 

rdt    is  cik. 
Columbus,  Ohio-    COfficlal)      Bids  will  be  received  by  James 
R.    Mi'i.r.    stiie    Highwa>     Conn.,    until    2    p.m.,    June    2.    for 
grading,    pairing     and    constructing    bridges    in    the    following 
counties:     Champal  .  Gallia,  Hardin,  Huron,  Mont- 

g-omery,   Paulding,  Trumbull  and    Williams. 

Defiance,  Ohio — The  City  Council   has  authorized   the 
Ing    of     Fifth      \ve.    and     22d     sis.,    at    an    estimated    cost     ,,f 
$43,000. 

Toledo,    Ohio — (Official)— Bids     will     be     received     by    the 

B 1   of   1  1  lounty    until    10 

a.m.,  June    L2,  Yve.    Stone    Road    No    "  i . 

1   .         hip      '-ii.ni.'     1     San  ienbacher    is   Count y 

\  1 1 1 1 1 

Indiana  ed    as    folio  v. 

road    in 

,  'i ,,-  mil    inn  .    .1  une    1.    hj    Commission!  1 

l.:i  ke   <  'o-ini  *  !  or    eons'  11-                                    sin    North 

Creek,  Creek  Townships,     Edward  Sin 
Audi- 

Fori      Wnvne,     Unt'1     I A    am.,    .Tune     t.    bv    Commissioners    ol 

Allen    •  nisi  1,:,  line     Mo    concrete    fields    In     Adams 

ilvln   11    Bron  n   li 
Columbus,    1111III    noon.   June    I.   by   Commissioners   of    Miami 
Countv    for   ■  lys    in     Ulen    Township 

|.       K      McElh.  nv    !s     \11.lr 

Fori    Wayne,   until    10   am,   June    t.   bv   Commlsslone 
Allen    1  ■•  "ii. 1 .  te    road    In     v 

own  Is  Audr 
Columbui       10  11'      I  l'v     Commissioners     ,,1 

Barthoh  "   Counties  for     onstruotlng   b  county 

,   road      Philip  .1    Sater  is  Audr    of  Bartholc 
Count  s 
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Scottsburg,  until  2  p.m.,  June  6,  by  Commissioners  of 
Scott  County  for  constructing  gravel  roads  in  Finley,  John- 
son and  Vienna  Townships.  Robert  W.  Blunt  is  Audr. 

Indianapolis,  until  10  a.m.,  June  13,  by  the  Commissioners 
of  Marion  County  for  constructing  a  gravel  road  in  Perry 
Township.     W.   T.   Patten   is  Audr. 

Warsaw,  until  10  a.m.,  June  19,  by  Commissioners  of  Kos- 
ciusko and  Fulton  Counties  for  constructing  a  county  line 
gravel   road.     William   C.   Miller   is  Audr.   of  Fulton   County. 

Greenfield,  until  10  a.m.,  June  19,  by  Commissioners  of 
Hancock  County  for  constructing  a  highway  on  line  between 
Madison   and   Hancock   Counties.     Lawrence   Wood   is  Audr. 

INDUSTRIAL    WORKS 

+  ltuston.  Jla»«. —  (Jamaica  Plain) — The  Cabot  Electric  Co. 
has  awarded  a  contract  to  FRED  T.  LET  &  CO.,  Spring- 
field. Mass.,  for  a  six-story  factory.  Funk  &  Wilcox,  120 
Boylton  St.,  are  the  Archs. 

Lynn,  Mass. — William  J.  and  Hubert  H.  Snow  have  pur- 
chased a  site  at  64  Pleasant  St.  on  which  they  plan  to  build 
a   nine-story   shoe   factory,    160x290    ft. 

♦  Millbury,  Mass. — The  Codis  Mills  Co.  has  awarded  a  con- 
tract to  the  J.  J.  Prindiville  Co.,  South  Farmingham,  Mass., 
for  a  three-story,  &2x290  ft.,  brick  mill. 

Sprtnsrfield,  JInss. — The  Pay  State  Elevator  Co.,  Taylor  St., 
will  build  an  S0x250-ft.  addition  to  its,  present  plant. 

Taunton,  Mass. — The  Taunton  Oil  Cloth  Co.,  Wales  St., 
will   build   a  one-story,   100x235   ft.,   addition   to   its  factory. 

Pawtucket,  R.  I. —  (Official) — The  Standard  Paper  Box  Co. 
will  build  a  new  brick  factory,  60x150  ft.  The  cost  will 
be   $15,000.      Noted  May   21. 

Milldale,  Conn. —  (Official) — The  Clark  Bros.  Bolt  Co.  will 
begin  building  within  30  days  a  new  brick  and  frame  factory, 
comprising  20,000  sq.ft.  It  will  also  include  a  steel  and  brass 
forging   room.      T.   B.    Peck,   Waterbury,    Conn.,    is  Arch. 

+Albany,  N.  Y. — C.  F.  Schupp  &  Son  have  awarded  a  gen- 
eral contract  to  MAURICE  MEAD,  Orange  St.,  for  a  three- 
story  and  basement  bakery,  SixllO  ft.  The  cost  is  estimated 
at  $30,000. 

Amsterdam,  X.  V. — The  Amsterdam  Silk  Mills  Co.  plans  a 
three-story  and  basement,  addition,  60x200  ft.  to  its  plant.  H. 
W.  Greime  is  Arch. 

♦  Batavia,  nT.  Y. — JOHN"  SINNON,  Niagara  Falls,  N.  Y.,  has 
been  awarded  a  contract  for  a  105xl50-ft.  warehouse  for  the 
Batavia  Canning  Co.      Noted  Apr.   16. 

Buffalo,  N.  Y. — The  A.  E.  Baxter  Co.,  931  Ellicott  Sq. 
Bldg.,  is  receiving  bids  on  a  grain  elevator  and  feed  mill,  to 
be  built  for  the  Cloverleaf  Milling  Co.  The  cost  is  estimated 
at    $200,000. 

Buffalo,  N.  Y. — The  Eastern  Concrete  Steel  Co.,  Morgan 
Bldg.,  is  low  bidder,  at  $130,000,  for  a  135xl60x370-ft.  print- 
ing   plant,   for  the  J.   W.   Clement  Co. 

♦  Buffalo,  FT.  Y.— CRAMP  &  CO.,  23  East  26th  St.,  New 
York,  N.  Y.,  has  been  awarded  a  general  contract  by  "Ward  & 
Ward,  Inc.,  for  a  five-story  and  basement  bakery,  200x300 
ft. 

<  :inanil.iieiia,  N.  Y. — The  Lisk  Mfg.  Co.,  manufacturer  of 
stamped  and  enameled  ware,  has  finished  plans  for  a  one- 
story,  60x200  ft.,  addition  to  its  plant.  C.  C.  Kuhn  is  Mgr. 
Leon  Stern,  Chamber  of  Commerce  Bldg.,  Arch.,  is  receiving 
bids 

♦Gloversvllle,  N.  Y.— WILLIAM  STEELE,  1600  Arch  St., 
Philadelphia,  Penn.,  have  been  awarded  the  general  contract 
for  a  three-story  and  basement,  60x245  ft.,  leather  goods 
factory,  by  Q.  Levor  &  Co.  The  cost  is  estimated  at  $100,- 
000.     Noted   Feb.   19. 

Jamedtoivn,  N  Y. —  (Official) — The  William  Koehl  Co.,  17 
Market  St.,  .ianufacturer  of  paper  boxes,  has  purchased  a 
building  site  at  8th  and  Monroe  Sts.  A  three-story  and  base- 
ment   I  It.,    is    planned.      William    Koehl   is    Pres. 

and   Treas. 

\<  u  *  i,rk,  W.  V. —  (Borough  of  Brooklyn) — Anton  Schohl, 
338   Pulaski   St..   will    build  brlcl     factory,   50x100 

ft.     The   cost  Is  estimated  at   $25,000. 

N.  >\      ^  <irk,     \.     v. —  (Borough     of     Queens) — The     Borough 
Asphalt    Co.,    Metropolitan    Ave.,    Brooklyn,    N.    Y.,    has    pur- 
!    five  acres  on    North   Hempstead   Turnpike,   near   Flush- 
ing, on   which  It   will   build   a    new   plant. 

!fe«i    \..rk.    \.    \.      CBoroi     :i    o ii    i     The    New    York 

Telephone  <'o.,   l  r.   Dey  St.,   New  York.  N.   v..  will   build  three 
1    land    City,    N.   Y.      The    cost   is 
estimated  at  J18.0I 

♦Rochester,    v    \.     Thi  \v.    HOPEMAN    &    SONS    CO., 

b  irded    a    contract    bv    the    Roi 

Candy  Co.  for  a  fh  •  oousi 

♦Schenectady.   N.  Y.      I     MES   Mi  CORMIC]  Ion   St 

ei  '  i  eonl  racl    foi    a   oi i 

Thi     ■       i        111    be 

Dover,    \.   .t      The    T'>  ter    from    Co     will    build    an    80x400- 

I  ft.     It  will    be   u  ii  'i 
for  puddling  furnaces  and  rolls. 

Wevrark,    \.   jr.     J.    S.    Mundy    will    build   a    nev    brlcl 

Poster  S( 

u  ii.  ii    is   the 

Arch. 

Passale,    If,    J      1  hi     Bol  -  -  »    W 
plana   I  tnt, 

Lock   Haven,  Penn.     (Official)     Thi    CI    rl     '  Muling  &  Mf«. 

i         ..    •         i       i  , 
tetler,  .Wllllai  pch. 

PMlade la,    P«  an      The  J  ■  ■,,     i  , 

>      pi  .a i.   .it    Ninth 

PI       eosl 

•' 

bi      i  rded 


1  In     '  nl.  .1 

'     costing   $150,000. 


<  liirksliurg,  W.  Va. — The  McNicol  China  Co.,  East  Liver- 
pool. Ohio,  has  bought  a  ten-acre  site  in  Clarksburg.  A  brick 
120xl40-ft.  addition  to  the  present  plant  will  be  built.  The 
cost  will  be  about   $125,000. 

♦  Durham,  N.  C. — The  FISKE-CARTER  CONSTRUCTION 
CO.  has  been  awarded  a  contract  by  the  Durham  Hosiery 
Mills  for  a  two-story,  106x410-ft.  addition  to  its  mills.  A  lOOx 
lo5-ft.  warehouse  will  also  be  built.  The  cost  is  estimated 
at    $100,000. 

Goldvill  ,  S.  C. — The  Banna  Mfg.  Co.  will  build  an  addi- 
tion to  its  cotton  mills,   costing   $10,000. 

Birmingham,  Ala. — The  Ingals  Iron  Works  will  build  a 
new  plant.  It  will  include  three  reinforced-concrete  build- 
ings, one  900x300  ft.,  one-story;  one"  30x70  ft.,  two-story  office 
building  and  a  warehouse,  100x300  ft.     R.   I.  Ingals  is  Pres. 

New  Orleans,  I,a. — Marion  &  Co.,  Lafavette  St.,  will  build  a 
three-story   warehouse.     The  cost  will   be   about   $25,000. 


.•ill  build  a  two- 


Knoxville,  Tenn. — The   Appalachian   Mills 
story    picker    house,    75x300    ft. 

Jeffersontown,  Ky. — It  is  reported  through  the  local  press 
that  the  United  Safety  Powder  Co.,  Louisville,  Ky.,  will  build 
a  new  plant  at  this  place. 

Winchester,  Ky. — George  E.  Tomlinson  will  build  a  two- 
story,    96xl22-ft.    addition   to   his   wheelwright   shop. 

Canton,  Ohio — The  Union  Metal  Mfg.  Co.  will  build  a  two- 
story   factory,    70x250    ft. 

Cincinnati.  Ohio — The  George  Streitmann  &  Sons  Co.  plans 
a  five-store  and  basement  addition  to  its  plant  on  12th  St. 
The   cost   will    be    $30,000. 

Dayton,  Ohio — The  Air  Friction  Carburetor  Co.,  First  and 
Madison  Sts.,  plans  an  addition  to  its  plant.  John  W.  Ray- 
mond is  Pres.   and   Gen.   Mgr. 

Fostoria,  Ohio — The  Allen  Motor  Co.  plans  a  four-story, 
brick,   130x270-ft.  addition   to  its  plant. 

Limn,  Ohio — The  Buckeye  Machine  Co.  has  acquired  a 
three-acre  site,  at  Atlantic  Ave.  and  Broadway.  A  new  shop, 
60x150  ft.,  a  paint  shop  and  an  office  building  will  be  erected. 

SnnduMky,  Ohio — The  Frohman  Chemical  Co.  will  build  an 
addition    of    reinforced    concrete,    80x160    ft. 

Silica  (Sylvania  P.  O.,  Lucas  County),  Ohio — The  Silica 
Milling  Co.  will  build  a  reinforced-concrete,  100x200-ft.,  fac- 
tory.    The   cost   will   be   $300,000. 

Warren,  Ohio — The  Standard  Motor  Co.  plans  a  $150,000 
addition   to  its  plant. 

Rock  Island,  I"l. — The  Tri-City  Auto  Supply  Co.  will  erect 
a  one-story,  brick  building,  60x130  ft.,  to  be  used  as  garage, 
repair  shop  and  bicycle  salesrooms.  The  cost  is  estimated 
at   $12,000. 

Milwaukee,  AVis. — The  Wisconsin  Plumbing  &  Heating: 
Supply  Co.,  296  Reed  St.,  has  purchased  102  ft.  of  frontage  on 
Reed  and  Walker  Sts.     A  factory  will  be  built  on  the  site.     , 

St.  Paul,  Minn.— The  U.  S.  Bedding  Co.,  60  West  10th  St., 
announces  that  it  has  purchased  two  city  blocks,  for  $100,- 
000,   on   which  a  new   plant   will   be    built. 

♦  Leavenworth.  Kan. — R.  B.  YOAKUM  has  been  awarded 
a  contract  bv  the  Hamilton  Glove  Co.  for  a  new  92xl25-ft. 
factory.      The   cose   will    be    $15,000. 

l.iixiniioru.  Kan.- — The  Inman  Milling  Co.  is  planning  a 
30xl00-ft.   addition   to   its   plant. 

♦Kansas    City,    Mo. — The    Kansas    Citv    Terminal    Rv.    Co 

has  awarded   a  contract    to  the   FULLKU  Co.XSTKrc'T H>N  CO 
for  a  one-story  brick  machine  shop,  at  $16,000. 

Little  Hock,  Ark. — Samuel  Dillard  is  interested  in  an  en- 
terprise, the  result  of  which  is  that  a  cotton  compress  wit) 
a  storage  capacity  of  20,000  bales  will  be  built  here  at  once 
The   cost  will    be    $80,000. 

Tnconui,     WiinIi. — The     Chappol  - 1  'erkins     Belting     Co.     will 

build     a     r.inl'oic.  ,l-coiicr,tc     factory     with     10.000     sq.ft.     flOO 

spi ,  at   4768   Ballard  Ave.     J.   M.  Chapel   is   Pres. 

c     D.    Witte    and    S.    G.   Cook,    520   Tacoma    Bids;.,   have 
gan i •'.<-. i   a  company  with  a  capital   of  $250,000,     A  plant 

In-    l.uilt    for   the   manufacture  of   motor   trucks. 


♦  I'hllndt  Iphln 

■     factory 


Mtn     Li.niii.    Cnlif. — The    Cucamonca    Foothill    Or 
so,  i  iiion,  Cucamonga,  Calif.,  will  build  a  packing  house  he 

♦l.oN  Anareles,  Cnllf.— The  ALTA    PLANING    MILL  CO. 
been  awarded  a  contract  by  Mrs.  S.   li.  Van  Nuys  for  a   9 
story,    70x1i;ii    ft.,    brick    warehouse    and    factory,    to    be    ■ 
at  Pico  and  San   Pedro  Sts.     The  cost  Is  estimated  at  $50," 

Oakland,  Califs-  s    five-story   hal    factory   will   be   bulB 

Oal  land  bs    Bl a  Bros.,   108  New   Montgomery  St.,  San  Fn 

cii  co    i '  iht       Herman   Bloom   is  hi  ad   of  t  he  firm. 

Calvin    M     Orr  will   build  a    ment   packing  house  nt   Secon 
mi    Webster   sis.     The  cost   Is  estimated   at    $r,5,000. 

Patterson.   Calif-— The    Patterson    Alfalfa    Aiming   Co.    wl 

1 ,|    ■.,,,    alfalfa    feed    mill       The    eosl     will    lv    $25,000.      .L    V 

i,     li-r    ami    \Y.    II      I'.u    In  i-    ari      in.  mhi  i  s    of    the    firm. 

Sun  Jose    Calif.— A   two-story,   reinforced-concrete   pnckln        , 
housi        110x110     it  ,     for    ilrli  d     fruit,     will     be     built     here     I 
Cn    tie     Bro  Uberl     i:     Castle,    2:!1li    flay    St.,    San    Frain 

Calif.,    Is   one    oi    t  hi     in  "' 

Nnntu    H..I.II.    <'nllf.      The    S'onnra     Magneslte    Go.    will 
additions  t,.  lt-i  plant.  Including  a  I, rick  factory.     About  $6i» 

000  win    be   :  pi  "' 

Toronto,    Out.      The     Camidlnn      I    mini      Co.,     Ltd.,     has    pr 
pared    |  I  '  "     Plant,    to    he    l.uilt     ul     mi      l>«nn  s, 

1  iiliurb        Seven     structurei      oi      relnl I     -  oner,  le     will     1 

...  iudi  ,i    h  <■  Ini    ii    aor<  ■   ol    door  i  i 5  he   •  oi  I 

mated    nl    $1,500,000, 

Ms 
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FEDERAL    GOVERNMENT    "WORK 

+Crane  Runway — Boston,  Mass. — The  contract  for  con- 
structing a  crane  runway  and  supporting  columns  and  girders 
tor  Building  77,  navy  yard,  Boston,  Mass.,  has  been  awarded 
to  the  PITTSBURGH  BRIDGE  &  IRuN  WORKS,  Rochester, 
Penn.,   at    $5648.      Noted    May    14. 

Locomotive  Crane — Boston,  Mass. — Bids  will  be  received 
until  11  a.m.,  June  13,  by  Ii.  R.  Stanford,  Chief,  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  one  20- 
ton  locomotive  crane  delivered  and  erected  at  the  Navy 
Yard,    Boston. 

Post  Office  and  Wharf — Boston,  Mass. — Bids  will  be  re- 
ceived until  3  p.m.,  June  25,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  the  construc- 
tion (except  the  mechanical  equipment)  and  approaches  of  a 
rive-story  stone,  terra  cotta,  and  brick-faced  building  of  30,- 
000  sq.ft.  ground  area,  fireproof  construction,  composition, 
copper  and  tile  roof,  also  a  wharf  and  retaining  wall  for  the 
U.  S.  Immigration  Station  at  Boston,  Mass. 

♦Traveling  Crane — Boston,  Mass. — The  contract  for  fur- 
nishing a  20-ton  electric  traveling  crane  for  delivering  at 
the  Boston  Navy  Yard,  has  been  awarded  to  the  EXETER 
MACHINE  WORKS,  540  Montgomery  St.,  West  Pittson,  Penn., 
at   $4250.     Noted  May  14. 

*IIuilriing — Fort  Warren,  Mass. — Bids  will  be  received  un- 
til noon,  June  17,  by  Capt.  H.  L.  Matthews,  Q.  M.  C,  Const. 
Quartermaster,  for  building  a  bakery,  including  plumbing, 
heating,    lighting,    at    Fort   Strong,    Mass. 

♦  Wharf — Fort  Warren,  Mass. — Bids  will  be  received  until 
noon,  June  20,  by  Capt.  H.  T.  Matthews,  Constructing  Quarter- 
master, Fort  Warren,  Mass.,  for  reconstructing  the  quarter- 
master wharf  at  Fort  Warren,  Mass. 

Dredging — Erie  Harbor,  Penn. — Bids  will  be  received  until 
11  a.m.,  June  15,  by  Col.  J.  G.  Warren,  Corps  Engrs.,  U.  S.  A., 
for  dredging  in  entrance  channel  and  basin  at  Erie  Harbor, 
Penn. 

*Sea  Wall  and  Timber  Groynes — Philadelphia.  Penn. — Bids 
will  be  received  until  2  p.m.,  June  25,  by  the  Lighthouse  In- 
spector, Philadelphia,  for  constructing  concrete  sea  wall  and 
timber  groynes  at  Liston's  Range  Front  light  station,  Dela- 
ware. 

♦Dredging — Anacostia  River,  D.  C. — The  contract  for 
dredging  in  the  Anacostia  Rivei  has  been  awarded  to  N.  Z. 
GRAVES,  Philadelphia,  Penn.,  at  $32,S50.     Noted  May  14. 

♦  Bridges — Norfolk.  Va. — The  contract  for  constructing 
three  steel  bascule  highway  bridges,  Strauss  type,  across  the 
Inland  Waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C, 
has  been  awarded  to  the  PENX  BRTDGE  CO.,  Beaver  Falls, 
Penn.,  at  $82,890.     Noted  Apr.  30. 

♦  Dredging — Norfolk.  Va. — Bids  will  be  received  until 
noon,  June  23,  by  Lt.  Col.  E.  Eveleth  Winslow,  Corps  Engrs., 
U.  S.  A.,  for  dredging  inland  waterway  from  Norfolk,  Va.  to 
Beaufort  Inlet,  N.  C. 

+Post  Office- — Hampton,  Va. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington.  D.  C,  has  awarded  con- 
tract of  a  post  oilice  at  Hampton  to  TORBEUT  CONSTRUC- 
TION    Co.,    West    Philadelphia,     Penn.,     at     $49,337.         Noted 

May  21. 

Dredging — Rappahannock  River,  Va. — Bids  will  be  receiv- 
ed until  noon,  June  5,  by  Maj.  C.  W.  Kutz,  Corps  Engrs.,  U. 
S.  A.,  Washington,  D.  C,  for  dredging  in  Rappahannock 
River,  Va. 

Power  House  and  Slachincry — Wheeling,  W.  Va.  —  Bids 
were  received  by  Maj.,  J.  P.  Jervey,  Corps  Engrs.,  U.  S.  A., 
for  building  a  fireproof  power  house,  boiler  chimney,  etc.,  at 
Dam  No.  12,  Ohio  River  as  follows:  (a)  power  house  and 
boiler  chimney,  complete  except  foundations,  (b)  main  boiler, 
one  auxiliary  boiler,  and  accessories  for  both,  installed  com- 
plete  if)  boiler  feed  pump,  delivered  complete  (d)  feed  water 
heater,  oil  separator,  and  grease  trap,  delivered  complete  (e) 
service  pump,  delivered  complete,  (f)  air  compressor  and 
accessories,  installed  complete  (g)  two  air  receivers  and  ac- 
cessories, furnished  and  delivered:  Heine  Safety  Boiler  Co., 
Pittsburgh,  Tenn.,  (10  $3133:  Bury  Compressor  Co.,  Erie, 
I'. nil.,    (f)    $2300,    (g)    $1200,    $3090    alt.    if   awarded    both    lots 

(f)  and  (g);  A.  D.  Granger  Co.,  New  York,  (b)  $3888,  Dravo 
Doyle  Co.,  Pittsburgh,  Penn.,  (d)  1193;  Schultz  Schrelner  & 
Clyde  Co.,  Pittsburgh,  Penn.,  (a)  $25,176;  A.  S.  Cameron  Steam 
Pump  Works.  New  York,  (e)  $720;  Ingersoll  Kand  Co.,  New 
York,  (f)  $2308,  (g)  $759;  E.  Keeler  Co.  Williamsport.  Penn.. 
(b)  $2747.  Laldlaw  Dunn  Gordon  Co..  Pittsburgh.  Penn.,  (f) 
S23S0  alt.  $21S5.  <g)  $990;  National  Boiler  .vi  Sheet  Iron  Works, 
Indianapolis,  Ind.,  (g)  $1271;  Reineke  Wagner  Pump  & 
Supply  Co.,  Pittsburgh,  Penn..  (f>  $58  alt,  $68,  (e)  i960,  (g) 
$S07:  The  Babcock  *  Wllcos  Co.,  Pittsburgh,  Penn..  (b)  $3309; 
Hall   Steam    Pump  Co..   Pittsburgh,   Penn.,    (e)    $025,    ( f )    $2295, 

(g)  $X00;    Thomas    C.irlln's    S.ms   Co..    Pittsburgh,    Penn.,    $700; 

■  <  Pneumatic  Tool  Co.,  New  York,    (f)    $2221:   Laughlln 
Co.,   Pittsburgh.    Penn..    (.11    $148;    Barl  N.    Everson,   Bril- 
liant,   Ohio,    (a)    $21,719;    Buffalo   Steam    Pump   Co.,    (c)     $78. 
Noted    Apr.    30. 

+  i'owcr  Plan*-  -Wheeling,  W.  Va. — The  contract  for  con- 
structing a  fireproof  powei  house  at  Dam  No.  12.  Ohio  River, 
tie.,,  Wheeling,  has  been  awarded  in  i'  v  EVERSON,  Brilli- 
ant,   Ohio,    at    $24,749. 

Trestles— Wheeling.   W.  Va.— Bids  will   be  received  until   11 

■  :•'      ,'"'"'     18,    by     M:.|.    .1.     p     Jei  .  ,..      ,. ,.,,     ,         ,.      g      k 

wheeling,  W.  Va.,  for  furnishing  and  delivering  Polree 
trestles  and  recess  and  engine  pit  covers  for  Dams  Nos.  19 
and   liv  l  ihlo   i:i  ■  •  -, 

♦Riprap     Wilmington.    N.    C— Tho  contract    for    furnishing 

nnd  rtellvei  h.e   abou!    1 1,000  torn    I ■    wm    ,, 

N.   (  ..    has   bee,,    awarded    to    the    WESTON   a'-    BROKER    <  •■  > 
ii.   s.   <\.   :,t   $16,500.     Noted    May   14. 


per  cu.yd.  total  $14,950,  (b)  13.7c.  per  cu.yd.  $25,050  (awarded 
contract);  Globe  Dredging  Co.,  Savannah,  Ga.,  (a)  40c.  cu.yd., 
$26,000,  (b)  22.5c.  cu.yd.  $14,000.  Simons  Mavrant  Co..  Charles- 
ton, S.  C,  (a)  23.5c.  cu.yd.  $15,275,  (b)  17c.  cu.yd.  $24,725. 
Noted  May  21. 

•Gate  Maneuvering  Gear — Mobile,  Ala. — Bids  will  be  re- 
ceived until  11  a.m.,  June  15,  by  Lt.-Col.  C.  Keller,  Corps 
Engrs.,  U.  S.  A.,  for  furnishing  gate  maneuvering  gear  for 
Locks   and   Dams  No.   17,   Black   Warrior  River,   Ala. 

•Coal — New  Orleans,  La.— Bids  will  be  received  until  11 
a.m.,  July  1,  by  Maj.  Edward  H.  Schulz,  Corps  Engrs.,  U.  S.  A., 
for  furnishing  coal  from  July  1,  1914,  to  June  30,  1915. 

Electric  Plant — New  Orleans,  La. — Bids  will  be  received 
until  2  p.m.,  June  IS,  by  the  Lighthouse  Inspector,  New 
Orleans,  for  furnishing  and  installing  an  electric  plant  for 
the  completion  of  the   tender   "Camellia". 

•Stone — New  Orleans,  La. — Bids  will  be  received  until  11 
a.m.,  June  20,  by  Maj.  Edward  H.  Schulz,  Corps  Engrs.,  U.  S. 
A.,  for  furnishing  and  placing  on  the  jetties  at  Southwest 
Pass,  Mississippi  River,  near  their  sea  ends,  about  25,000  tons 
of  stone. 

+Steel  Scows — Louisville.  Ky. — The  contract  for  two  steel 
dump  scows  has  been  awarded  to  the  AMERICAN  BRIDGE 
CO.,  of  New  lork  and  Cincinnati,  Ohio,  at  $S950  each,  total 
$17,900.     Noted  May  21. 

Steel  Barges — Cincinnati,  Ohio — Bids  will  be  received  until 
10  a.m.,  June  12,  by  Lt.  Col.  H.  Jervey,  Corps  Engrs.,  U.  S.  A., 
for  constructing  three  steel  deck  barges. 

Erecting  Storehouse — Cleveland,  Ohio — Bids  will  be  re- 
ceived until  10  a.m.,  June  15.  by  Lt.  Col.  Charles  S.  Bromwell, 
Corps  Engrs.,  U.  S.  A.,  for  erecting  storehouse  at  foot  of  East 
Ninth  St.,   Cleveland,   Ohio. 

Dredging — Ontonagon,  Mich. — The  following  bids  were 
received,  May  9,  by  the  U.  S.  Engr.,  Duluth,  Minn.,  for  dredg- 
ing 40,000  cu.yd.  at  Ontonagon,  Mich.:  Zenith  Dredge  Co., 
Duluth,  Minn.,  21.5c;  Great  Lakes  Dredge  &  Dock  Co,  Chi- 
cago, III.,  20c;  Northern  Dredge  &  Dock  Co.,  Duluth,  Minn., 
19.9c. 

+Fir  Timber— Chicago,  111.— The  contract  for  furnishing 
fir  timber  for  use  in  repairing  breakwaters  at  Calumet  Har- 
bor, 111.,  has  been  awarded  to  the  LUMBER  MANUFACTUR- 
ERS' AGENCY,   Centralia,  Wash.,  at  $7510.     Noted  May  21. 

.  ++Steel  Work  and  Cable — Ashland.  Wis. — Bids  were  re- 
ceived Apr.  21,  by  the  Lighthouse  Inspector,  Detroit,  Mich., 
.,_, *ui'nls ning  steel  and  iron  work,  including  lantern,  for 
Ashland  Light  Station,  as  follows:  The  WHITEHEAD  & 
^,-^ES,,lRV*\W,OHKS-  Detroit.  Mich..  Alt.  A,  f.o.b.,  Detroit. 
$2910;  Alt.  A,  f.o.b.  Ashland,  $3003;  Alt.  B,  f.o.b.  Detroit.  $1Su5; 
Alt.  B.  f.o.b.  Ashland,  $Kx?9;  Alt.  C,  f.o.b.  Detroit,  $1105.  ac- 
cepted (lantern) ;  Alt.  C,  f.o.b.  Detroit,  $1124.  The  Champion 
Iron  Co  Kenton.  Ohio.  Alt.  A,  f.o.b.  Detroit,  $3830;  Alt,  A, 
f.o.b  Ashland,  $3727;  Alt,  B,  f.o.b.  Detroit.  $19x9;  Alt.  B,  f.o.b. 
Ashland  $2052;  Alt.  C.  f.o.b.  Detroit,  $1041;  Alt.  C,  f.o.b.  Ash- 
land, $16, 5.  Russel  Wheel  &  Foundrv  Co..  Detroit,  Alt  A 
f.o.b.  Detroit,  $3710:  Alt.  B,  f.o.b.  Detn.it,  $2210;  Alt.  C,  fob 
Detroit,  $1590.  Milwaukee  Bridge  Co..  Alt.  B  fob 
waukee.  $2.!U0;  Alt.  B,  f.ob.  Ashland,  $2359.  NATIONAL  IRON 
CO.,  Duluth,  Alt.  B,  f.o.b.  Ashland,  $159S.  Accepted  (steel- 
work).     Noted  Apr.    16. 

Fuel—Milwaukee.  Wis.— Bids  will  be  received  until  2  p.m 
June  5,  by  the  Lighthouse  Inspector,   -Milwaukee,   for  furnish- 
1915  the   12Ul  Lis:nthouse  District,    for    the   fiscal   year 

•Engines— St.   Paul.   Minn.— Bids    will   bo    received   until    2 
p.m.,  June  9.  by  Lt.  Col.  Chas  L.  Potter,  Corps  Engrs     U    S    A 
for    furnishing    two    35-hp.    gasoline    marine    engines    for  '  the 
twin   screw   towboat   "Animiki." 

+Post  Office — Wahpeton,  N.  D.— The  contract  for  the  con- 
struction ot  the  post  oilice  at  Wahpeton  has  been  awarded  to 
EUGENE     SCHULER,     Pasadena,     Calif.,     at    J41,OOoT Noted 

May   21. 

Post   Office — Bozeman,    Mont — Rids    will    be    received    until 

3  p.m.,  July  20.  by  Oscar  Wenderoth,  Superv.  Arch  Treasury 
Pent.,  Washington,  D.  C,  for  the  construction  complete  (In- 
cluding mechanical  equipment.  Interior  lighting  fixtures  and 
approaches)  of  the  U.  S.  post  office  :il  I:,, reman,  Alont  it 
will  be  a  two-story  and  basement  building:  ground  ares  4900 
sq.ft.,  partially  fireproof  construction,  stone  and  brick   fi 

Drains— -Huntley,  Mont.— Bids  were  received  as  follows. 
Apr.  it,  by  11.  N.  S:i\;igo.  Superv.  Engr..  I'  s  Reclamation 
Service,  fordralns,  Hunflej  Project.  Newell  Atherly  Co?  B ill" 
nigs.  Mont.,  schedules  i.  2,  S,  and  4.  $49,640,  Hugh  McDonald 
Billings,  Mont.,  schedule  1,  $18,690,  IV  y,  schedule   l| 

10  ,r\,T,,'\"'^';:~,y:,n''ali;''  Mont-— Bids  were  received  Mas 
'2.  by  i  has,    P    w  llllams.  Acting   Superv.    Ei  mation 

Service,     for    excavating     the    auxiliary    spillway    channel,    and 
instruction    ol     the    North    Pike.    Yan.lali  i    Diversion     in- 
volving  aboul    .a)    L60, :u  ■  ,1    of   i  ccavatton,    lb)   6000  sta- 

:      James    en 
Park  Ave.,   Council   Bluffs,   Iowa,    (a)    0.157c.   cu.yd.,    fb)    0 

He"  s,:'. 'v,  %?J'W  :.""'••  «°»t..  erf  Uriel    b) 


Dredging-— Charleston,   S.   «'     Bids   were  root  Ived   May   13 

■  :     P     Ii,,-..-,  ell    Corp      i  Ingrs.,    P.    B     \  .    foi 

W.-leealuau      River    Rfl    full,  g( .,,,-,)        <n) 

yardage   which   can   be   removed   ulih   balance  of  Sinnon  avail- 
able,     iiiu,"':,  ,i:..    DREDGING    CO.,    Tampa,    rfa.,    (a)    $o.2;i 
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Building — El  Paso,  Tex— Rids  will  be  received  until  11 
a.m.,  June  3,  by  Capt.  Wm.  E.  Hunt,  Quartermaster  Corps, 
Kl  Paso,  Tex.,  for  the  construction  of  and  installation  of 
plumbing-,  heating,  electric  wiring  and  fixtures  in  one  set  of 
noncommissioned   officers'    quarters   at   Fort  Bliss,    Tex. 

Electric  Lighting  System — Fort  Bliss,  Tex. — Bids  will  be 
received  until  June  15,  by  Capt.  Willi  in  E.  Hunt,  Quarter- 
master Corps,  for  additions  to  the  electi  ic  lighting  system  at 
Fort  Bliss. 

Post  Office — Greeley,  Colo. — Bids  will  be  received  until  3 
p.m.,  June  30,  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (in- 
cluding mechanical  equipment,  lighting  fixtures,  and  ap- 
proaches) of  a  one-storv  and  basement  and  mezzanine,  stone- 
faced  building  of  6000  sq.ft.,  ground  area,  fireproof  con- 
struction, for  the  U.  S.  post  office  at  Greeley,  Colo. 

Canal  and  Structures — Strawberry  Valley,  Titan — The  Sec- 
retary of  the  Interior  has  authorized  the  Reclamation  Service 
to  construct  the  Mapleton  Unit  of  the  Strawberry  Valley  pro- 
ject, Utah,  as  soon  as  the  land  owners  have  complied  with 
the  conditions  of  the  contract  prepared  by  the  Department. 
The  contract  in  part  provides  for  the  pledging  of  3500  acres 
to   return    the   cost   of   the    works. 

•Steel  nijrhTvav  Bride* — Yuma,  Ariz. — Bids  will  be  re- 
ceived until  2  p.m.,  June  15,  by  the  Comr.  of  Indian  Affairs, 
Washington,  D.  C,  for  constructing  a  steel  highway  bridge 
across  the  Colorado  River  at  Yuma,  Ariz.  For  further  in- 
formation see  advertisement  under   "Contracts  to  Be  Let. 

+Firenroofins  BuHdinsr — Bremerton,  Wash. — The  contract 
for  firepro.-tins  Building  Xo.  59,  at  the  Navy  Yard,  has  been 
awarded  to  C.  H.  SCHAAR,  721  21st  Ave.,  Seattle,  TV  ash.,  at 
$9000.      Noted    May    14. 

Electrical  Apparatus — Okanogan.  Wash.— Bids  were  re- 
ceived May  11,  bv  O.  H.  Ensign,  Ch.  Electrical  Engr..  U.  S. 
Reclamation  Service,  Los  Angeles,  Calif.,  for  furnishing  elec- 
trical apparatus  for  the  Okanogan  project,  Wash.,  as  fol- 
lows: The  Pelton  Water  Wheel  Co.,  San  Francisco.  Calil.. 
$6241:  S.  Morgan  Smith  Co..  York,  Penn.,  $8500;  Alhs  Chal- 
mers Mfg.  Co.'.  Milwaukee,  Wis.,  $9157;  Crocker  V heeler  Co., 
Ampere.  N.  J.,  $S374;  General  Electric  Co.,  Schenectady,  N.  Y.. 
$9989:  Westinghnuse  Electric  &  Mfg.  Co.,  East  Pittsburg*, 
Penn.,  $9450;  Pittsburgh  Transformer  Co.,  Pittsburgh.  Penn., 
$1251;  Wagner  Electric  Mfg.  Co..  St.  Louis,  Mo.,  $3:>44;  Nixon 
Kimmel   Co.,    Spokane,    Wash.,    $13S6.      Noted   Apr.   23. 

+Radio  Station— Tatoosh  Island,  Wash.— The  contract  for 
building  chief  operator's  quarters  at  the  U.  S.  naval  radio 
station,  Tatoosh  Island,  Wash.,  has  been  awarded  to  H.  A. 
COTTON,   Fort  Angeles,  Wash.,  at  $3495.      Noted  Apr.  9. 

Water  Supnly — Fort  Stevens,  Ore. — Bids  will  be  received 
until  2  t>  m.,  June  1,  by  the  Quartermaster,  for  constructing 
an  addition  to  the  water-supply  system  at  Fort  Stevens, 
Ore. 

+Dam  and  Structures— Orland,  Calif.— The  contract  for 
erecting  the  diversion  dam  and  other  structures  of  the  East 
Park  Feed  Canal,  Orland  irrigation  project,  has  been  awarded 
to  MOSES  FISHER,  San  Francisco,  Calif.,  at  $46,3SS.  Noted 
Apr.    30. 

Metal  'rowers — San  Juan,  Porto  Rico — Bids  will  be  re- 
ceived    until    2    p.m.,    Julv    10.    by    the   Light   House   Inspector, 

a  mi  n  for  furnishing  metal  work  of  five  steel  towers,  de- 
livered  to.b.   light  house  depot   wharf,   San   Juan. 

MISCELLANEOUS 

*+Flera     Boston,    Mass.— (Official)— Bids  will  be   received 
until   noon,   June   16,    by    the    Directors   of   the   Port   for   con- 
ting     Commonwe.lih      Piei      No.      1,      East     Boston.        The 
to   De   ,],,,,,.   is   tlie   construction    of   a    pile   wharf   with  a 
building      thereon,     with     grain     conveyor     gal- 
ther    equipment.       Plans    and     specifications    have 
Ki,     .lie      pile    wharf    and 
3    the  steel   frame  for  the   building  and   the 

es;    tl i  he    Booi   .     roof    and    walls 

i         and    a    doj  Hon    of    the   equip- 

fl,     ,  ,,!,,  ,     for    the    wh.de    work    or    for 

., mori     of    the    sections    separately.      Prank    W. 

Hodgdon   is  Ch.   ESngr.     Noted   May   21. 

++'iVKt    Borfnsa — Fall    River,    Mass. —  (Official)— The    Wa- 

tuppa    Ponds    and    Q lehan    River    C mission,    109   South 

M-iln    st      Pall    River,    has    awarded    the    contract    to    w . G. 
s-rrMtNS    55   Mvrtl  Borough   of  Queens,  New 

York,    for'  i.  : *an    River   and   else 

where  b.  I  ■■•  en  S i    Pond   :'Ml1   ""     "  atuppa    Dam, 

en    op.  "•  'i   Apr.   21.     Noted  Apr.   9. 

p    rk    Development      '  B1°*    will    *>e    received 

rune  ■■'.,  by  the  P  n  "'"■, ,''",.  :,!,'   "■'"!'   '," 

■  '"  "'    ol    Rock  ■  fll    Park,    Includ- 
ing   a    number   of    bride,-        piai   i    and    specification    may    be 

50    Broomfleld'st 
ton    w      Buell,   <  Ity 
i        tol. 

i  Wetnl    Book    atacka,    Etc.  "  "''      ■'        fids 
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-*-+Sul»way — New  York,  N.  Y. — The  Public  Service  Com- 
mission has  awarded  the  contract  t  .  the  HOLUROOK- 
CABOT  &  ROLLINS  CORPORATION,  for  constructing  Sect. 
6-A  of  Routes  4  and  38,  a  part  of  the  Seventh  Ave. -Lexing- 
ton Ave.  Subway,  at  $421,566.  Bids  were  opened  May  13. 
List   of   bids  noted   May   21. 

^Subway — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
(Official)— Bids  will  be  received  until  12:15  p.m.,  June  12, 
by  the  Public  Service  Commission,  154  Nassau  St.,  Man- 
hattan, for  constructing  Sect.  Xo.  7  of  Route  No.  5,  a  part  of 
the  Seventh  Ave. -Lexington  Ave.  rapid  transit  railroad. 
The  work  calls  for  a  double-decked  underground  railroad  of 
four  tracks,  extending  from  near  the  southerly  line  of  43rd 
St.,  under  Lexington  Ave.,  to  a  point  about  50  ft.  north  of  the 
center    line   of   53rd   St. 

-^Subway  Work  (Track-laying) — New  York,  N.  Y.  (Bor- 
ough of  Brooklyn)  —  (Official)—  Bids  Were  received  May  21  by 
the  Public  Service  Commission,  154  Nassau  St.,  Borough  of 
Manhattan,  for  track-laying  in  the  Fourth  Ave.  Subway,  Bor- 
ough of  Brooklyn.  Ralls,  ties,  ballast,  etc.,  will  be  furnished 
by  the  city,  the  contractor  to  lay  the  tracks  exclusive  of  elec- 
trical and  signal  apparatus.  This  subway  runs  from  the  Man- 
hattan Bridge  through  Flatbush  Ave.  extension,  Fulton  St., 
Ashland  Place  and  Fourth  Ave.  to  SCth  St.  and  Fourth  Ave., 
Brooklyn.  The  approximate  bids  follow:  Thomas  Crimmins 
Contracting  Co.,  444  East  6Uth  St.,  New  York,  $210,880;  Degnon 
Contracting  Co.,  30  East  42d  St.,  New  York.  $220,151;  M.  J. 
Drummond  &  Co.  and  William  F.  Jordan,  51  Chambers  St., 
New  York,  $287,000;  Eastern  Contracting  Co..  103  Park  Ave.. 
New  York,  $367,435.     Travis  H.  Whitney  is  Secy.   Comn. 

•  Subway — New  York,  N.  Y. — (Borough  of  Brooklyn)  — 
(Official) — Bids  will  be  received  until  12:15  p.m..  June  16. 
by  the  Tublic  Service  Commission,  154  Nassau  St.,  Borough  of 
Manhattan,  for  constructing  Sect.  1  of  Route  12,  a  part  of 
the  Broadway-Fourth  Ave.  rapid  transit  railroad  and  of  the 
Eastern   Parkway  rapid  transit  railroad. 

"Wrecking  Buildings — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)— (Official) — Bids  will  be  received  until  12:15  p.m.,  May 
29,  I,.-  the  Public  Service  Commission,  154  Nassau  St.,  Man- 
hattan, f-r  wrecking  the  Grand  Union  Hotel  buildings  located 
on  the  east  side  of  Park  Ave.,  the  north  side  of  41st  St.,  and 
the  south  side  of  42d  St.,  Manhattan.  Travis  H.  Whitney  is 
Secy. 

+TV::ulMvays — New  York,  N.  Y. —  (Boroughs  of  Manhattan  :  n<3 
Brooklvn) — Bids  were  received,  May  22,  by  the  Public  Ser- 
vice Commission,  154  Nassau  St.,  Manhattan,  for  constructing 
Sect.  2,  Route  33,  a  part  of  the  Whitehall  St. -East  River-Mon- 
tague St.  rapid  transit  railroad  and  for  Sect.  3,  Route  48,  a 
part  of  the  Park  Place,  William  St.,  and  Clark  St.,  Brooklyn 
Rapid    Transit  R.R.      The   approximate    bids   follow:    (a)    Both; 

(b)  Sect.  2,  Route  33:  (c)  Sect.  3,  Route  4S;  (d)  Sect.  2,  Route 
33,  if  awarded  both  contracts:  (e)  Sect.  3,  Route  4S,  if  award- 
ed both  contracts:  BOOTH  &  FLINN,  LTD.,  and  the  O'ROUEK'l 
ENGINEERING  ■&  CONSTRUCTION  CO.,  New  York,  (a)  $12  - 
461,100  (awarded  contract);  Holbrook,  Cabot  &  Rollins  Cor- 
poration, (a)  $12,677,000:  Degnon  Contracting  Co.,  (b)  $7,798,- 
500;  (c)  $7,539,211.1;  (d)  $7,572,750;  (e)  $7,315,90(1;  Smith,  Han- 
sen &  Mclsaac,  18  East  41st  St.,  New  York,  (b)  $8. 539, 000;  (c) 
$7,983,000;  (d)  $8,305,000;  (e)  $7,7S2,000:  Rapid  Transit  Sub- 
way Construction  Co..  165  Broadway,  New  York,   (b)  $7,869,559: 

(c)  $7,909,742;  (d)  $7,639,999;  (e)  $7,690,546;  Keystone  State 
Construction  Co.  and  Paul  G.  Brown.  Pennsylvania  I'M-. 
Philadelphia,  Penn..  (M  $7,298,000;  Oscar  Daniels  Co.,  Wool- 
worth    Bldg.,   N    w   York,    (b)    $7,930,785. 

Bath-House  Work — New  York,  N.  Y. —  (Borough  of  Brook- 
lvn)—  (Official) — Bids  will  be  received  until  11  a.m.,  June  3. 
by  L.  H.  Pounds,  Pres.  Borough  of  Brooklyn,  for  alterations 
and  repairs  at  the  Huron  St.  bath-house. 

Bath-House  Work— New  York,  N.  Y. — (Borough  of  Man- 
hattan)—  (Official)  —  I  lids  will  be  received  until  2  p.m.,  June  3. 
by  Marcus  M.  Marks,  Pres.  P.oro.  of  Manhattan,  for  general 
repair  work  at  the  various  free  floating  baths. 

+  i:.vcavutlng.  Killing.  Etc. — New  York,  N.  Y. —  (Borough  i  f 
Brooklvn)  —  (official)  —  Bids  were  received  May  21,  by  thf 
Park  Hoard,  Dept.  of  Turks,  Arsenal  I'.l.lg.  Fifth  Ave.  mil 
64th  St.,  Borough  of  Manhattan,  for  excavating,  filling,  grad- 
ing and  top  soiling  in  the  northwest  corner  .ui.l  at  the  south- 
erly end  of  the  Esplanade,  in  the  Brooklyn  botanic  garden, 
together  with  all  work  incidental  thereto.  The  bids  follow; 
John  Conner,  $11,641:  Prank  J.  Gallagher,  S1 1,320;  NORTON 
&  GORMAN  CONTRACTING  CO  303  Douglass  St.,  Brooklyn, 
$9979  (award..!  contract);  W.  "W.  Sherman,  $12,617;  William 
young,    $11,697. 

Lumber— New  York.  N.  Y. —  (Borough  of  Manhattan)— ( 
(Official)— Bids  will  be  received  until  2  p.m.,  June  i.  by  Bj 
J.  H.  Kracke,  Comr,  of  Bridges,  Municipal  Bide.,  Manhattan 
for  cr.  os, il.d  y,  How  pine  lumber. 

Motor    Patrol     AVniconn — New    York,     N.     Y. —  (Borough     of 

Manhattan)      (Offlolal) — Bids    «  111    I Ived    until    10   a.m., 

.inn,.  8,  by    v   W Is,   Police  Comr.,  240  Centre  St.,   Manhattan 

,,,,■  three  motor  patrol  wagons  and  one  motor  truck, 

+l''lr<-   tpnnratux  -Newark,  N.  .1      The  Board  of  Fire  Com- 
i           i      ,,.i,  ,|     the    oontrnct     to     th  ■      'MERICAN" 
l..v  |,'i:  \..t;  eii    for  Bre  apparatus,  al   ftl t  $10, I. 

Drainage  Canal*  Cleveland  M!i  rOfTlcl  I)  Bids  wiH 
be    received    until   :i    n  m„    June    Ii,    b>     I  In 

i  |    Bolh     i    Countv,  Cleveland,   f   r   1 2  fl  mil.  a  of  fli  aln 
i  i  Brail  Pho  worl    .-nils   for 

ill, ,ii.        \Y.      \\         '         lie.     <    I,  vclnu.l.      H 

H.Krnin-..-..-     Gibson,     I   j.     The     ft '  I    md    Co.    ha| 


ct  to   I'.  1'.   Mi  »RGAN,  •  lib  on,   for  di  alna    1 

■  ,;,,,,   'a  pi  opi  ■  i 
ni      \  |  i  on,  l  'bio     Si  ■•   ii,  in   under  Oarbn    i         

Innnratui     Tiffin       '  >hlo       The      Clt;       I ' '1      hd 

i    i     ne  ol      13  1    Foi    motoi    drlv.  n   Bre  apl 

w  HUai ler   is    pir.    Pub.   Ber. 

dug   Wnii     Indianapolis,   rnd      Plane    ire    being   pre] 

r    1 1 ii  i  in  i  Ion    ol     n     retaining     wall    along    thf 
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+Diteh — Princeton,  Ind. — The  Count-  Commissioners  have 
awarded  the  contract  to  JAMBS  BEASDiiY,  Francisco,  Ind., 
for  constructing  the  Jeude  Ditch  in  Barton  Township.  Bids 
were    opened    May    11.      Harry    Morrison    is    Engr. 

+  L.evee-  Work — Vincennes,  Ind. — The  contract  has  been 
awarded  to  FRED  McCRANE  &  CO.,  Omaha,  Neb.,  by  Russell 
and  Alliance  Drainage  Districts,  Vincennes,  for  22S.400  cu.yd 
of  levee  work,  260,0(0  cu.yd.  of  b  vee  repairs,  concrete  abut- 
ments and  flood  gates  and   50   tu.vd.   of  concrete,   at   $70,619. 

♦  Channel  Work — Chicago,  111. —  (Official) — Bids  were  re- 
ceived May  21,  by  the  Sanitary  District  of  Chicago  for  ex- 
cavation and  collateral  work  on  Sect.  12  of  the  Calumet  Sag 
Channel  in  the  township  of  Worth,  Cook  County.  The  work 
will  require  the  following:  485,000  cu.vd.  of  excavation  of 
glacial  drift;  125,000  cu.yd.  of  excavation  of  solid  rock;  100,000 
sq.ft.  of  channeling;  25,000  sq.yd.  of  rip-rap  slopes;  2100  lin.ft. 
of  roadway  construction;  950  cu.yd.  of  No.  1  concrete:  10.000 
cu.yd.  of  No.  2  concrete;  55,000  lb.  of  reinforced  metal;  5500 
cu.ft  of  completed  concrete  footing  clumns:  erection  |Df 
Homan  Ave.  bridge:  erection  of  Kedzie  Ave.  bridge;  erection 
of  Francisco  Ave.  bridge.  The  lowest  bid  was  submitted  by 
Bryne  Bros.  Dredging  &  Engineering  Co.,  Chicago,  at  S342.6S7. 
P.    Harrington    is    Resident    Engr. 

Levee  "Work,  Ditches,  Ktc. — Quincy,  111. —  (Official) — Bids 
will  be  received  until  10  a.m.,  June  3,  by  W.  P.  Martindale, 
Secv.  South  Quincv  Drainage  and  Levee  District,  Stern  Bldg., 
Quincv,  for  about  600,000  cu.vd.  of  levee  work,  325,000  cu.yd. 
of  open  ditch  work  and  115,000  ft.  of  6-  to  24-in.  tile  drain. 
The  Edward  T.  Perkins  Engineering  Co.,  First  National  Bank 
Bldg.,  Chicago,   111.,   is  Engr. 

Fire  Station — Rock  Island,  111. — Plans  are  being  prepared 
by  C.  D.  McLane,  Arch.,  Re  k  Island,  for  a  Are  station  for 
the  city  to  cost  516,000.  It  will  be  of  brick,  two  stories, 
30x40  ft. 

Fire  Alarm  System — Springfield,  111.  —  Frederick  Soears, 
City  Elecn.,  has  recommended  the  installation  of  a  direct  fire 
alarm  svstem  in  place  of  the  present  indirect  svstem.  Esti- 
mated cost,   $30,000. 

Breakwater — Racine,  Wis. — The  city  is  considering  the 
construction  of  a  breakwater  from  loth  St.  to  12th  St.  P.  H. 
Connolly  is  City  Engr. 

Fish  Hatchery — Granite  Falls,  Minn. — Bids  will  be  received 
until  June  2  by  the  State  Game  and  Fish  Commission,  St. 
Paul,  Minn.,  for  constructing  a  fish  hatchery  at  Granite  Falls. 
P.   J.    Linhoff,    Germania   Bank   Bldg.,   St.    Paul,    is   Arch. 

+Ditch — Slavton,  Minn. — The  Countv  Commissioners  have 
awarded  the  contract  to  REDDING  &  SMOOGE,  Windom, 
Minn.,  for  constructing  Ditch  No.  35,  at  $12,700.  Bids  wore 
opened  May  12. 

-{■Drain — Billings,  Mont. — The  Countv  Commissioners  have 
awarded  the  contract  to  GAGNl  •X  ,\:  CO.,  Billings,  for  the  con- 
struction of  Carroll  Drain,  at  $12,276. 

Ditches — Dermott,  Ark. —  (Official) — Bids  will  be  received 
until  2  p.m.,  June  5,  by  the  Commissioners  of  Dermott  Drain- 
District    of   Arkansas    at    the    Exchange    Bank    and    Trust 

,,  of  Dermott,  for  47  miles  of  open  ditches.  The  work  calls 
for  1,800.000  cu.yd.  of  excavation.  W.  E.  Ay,  es,  Randolph 
Bldg.,    Memphis,    Tenn.,    is   Engr. 

Drainage — Beaumont,  Tex. — Plans  prepared  by  H.  A.  Kipp, 
jBngr.,  Houston,  Tex.,  for  drainage  work  in  Drainage  Dis- 
trict No.  .".  south  of  Beaumont,  have  been  approved  by 
Jefferson   County  Court.        Estimated  cost.   $175,000. 

Tunnel — Burke,  Idaho— The  Gertie  Mining  Co.  pi  'ns  to 
drive  a  tunnel  in  the  vicinity  of  Burke.  Estimated  cost, 
$75,000.     G.   M.  Crawford,  Spokane,  Wash.,   is   Secy. 

Kllminntlun  of  Grade  Crossing — (Subway) — Tucson.  Ariz. — 
Tin-  Southern  Pacific  Co.  has  appropriated  $40,000  for  the  con- 

t"  a  subway  to  eliminate  grade  crossings  in  Tucson. 

'lie  city  will  appropriate  a  like  amount  for  the  work.  H. 
Hood,  San   Francisco,  Calif.,   is  Ch.    Engr. 

+  i Yiii,-ii<  —  Anacortes,  Wash. — The  Pity  Council  has  award- 
ed the  on ntract  to  the  WASHINGTON  PORTLAND  CEMENT 
CO.,   White  Bldg.,  Seattle,   Wash.,   for  15,000  bbl.  of  cement. 

Wharf  anil  Transit  Shed — Seattle.  Wash.— The  Tort  of 
Seattle  Commission  has  received  bids  tor  constructing  a 
■wharf  and  transit  shed  at  Smith  Cove  as  follows:  Dow  & 
.  $105,147;  J.  A.  McEachern,  Seattle,  $150,204; 
II.'  Brandt  Construction  Co..  $107,310;  K.  J.  Rounds  Construe- 
Henry  Brice,  5109,732;  A.  S.  Peterson,  $110.- 
B20;  Seattle  Engineering  ''<>..  (110,15  Pearson  Construction 
Co.,    $115,290;    W.    T.    Butler    <  .instruction    Ci  Hans 

on,     -i  18,891        i Vrnol  Sound 

Construction  &  Engineering  Co.,  $121,461;  ll.  I'.  Meismer, 
■;   T.    If.   Tali  i:.    Wood,  $126,791;   Wey- 

mouth  Construction   Co.,   $126,949. 

Tunnel — Seattle.  "Wash. — Bids  will  be  received  until  May 
29  by  the  Board  of  Public  Works  for  constructing  a  tunnel 
950  ft.  long  under  Lake  Union  and  for  two  150-ft.  brick  shafts. 
Estimated   cost,  $180,000.     A.  H.  Dlmock  is  City  Engr. 

Tunnel.     Ktc. — Sedro     Woolley,     Wash. — The     state     Board 

of  Control,  Olympla,  Wash.,  ha     >  ■  lected  all  bl, red  Apr. 

a   tunnel  and  overhead   i sing  at  the  Insane  asylum 

at    Si  di  o    Woolley,    as  tl led  th        ppi atlon.     The 

work   will   he  done  by  daj    I 

ip|.r!  r.fc—  Istorla,    Ore — (Official) — Bids    were    received 

:  ion,  lee  t  in-  construc- 
tor ei.al  bunkers  The 
co,,,,-:,,,     ha  MCEACHERN,    .- 

VVh     at    1136 

Ihrlc- 

..   l:,.h,  >  i    V 

*l  ii  i:t-.-    Twohv    Pros..    ? ,l"7:    S..„i 

Structlnn    Co 

i-      158.     F    .1.   Wnl 

Dr.-.lirlnir— San    Diego.    Cnllf       The    | 

'  :it   !•    recent   election      ■ 
I   ,        ii    i,„    U8pd    to    complete    the    dredging   of    tie     harbor. 
CI 

pi.ru Snn    Diego,    Calif— The    San    Diego    X      Irtcona     R.H 

r\,      i, .,      pom nl(  ten    pi  for   i»o   eon 

,,!,.,,       ,,,      1„ ■    ll    II  ■■       ■      ale,        I       ■ 


Each    iier   will    be    1000x525    ft.      E.    J.    Kallright,    San    Diego, 
is   Engr.  and  Acting  Supt. 

+Pier — San  Francisco,  Calif. — The  Harbor  Board  has 
awarded  the  contract  to  the  SAN  FRANCISCO  BRIDGE  CO, 
San  Francisco,  for  the  construction  of  Pier  15,  at  $73,000. 
Noted  May  21. 

Repairing  Pier — San  Francisco,  Calif. — The  Board  of  State 
Harbor  Commissioners  h;.s  awarded  a  contract  for  repairing 
Pier   19   to   GEORGE    \\".   NEWSOM,   San  Francisco,   at   $18,994. 

Yard  Work.— San  Francisco,  Calif. — The  Board  of  Public 
Works  has  awarded  a  contract  to  C.  L.  WOLD,  San  Francisco, 
at  *,o,d00,  for  yard  work  at  the  San  Francisco  Hospital. 
Bids  were  opened  May  S.     Noted  Apr.  23. 

Repairing  Vessel — San  Francisco,  Calif. — The  Standard  Oil 
Co.  has  awarded  a  contract  for  repairs  to  an  oil-tank  steamer 
to  the  UNION  IRON  WORKS,  San  Francisco,  at  about  $100,000. 

Wharf — San  Francisco,  Calif. — The  Harbor  Commission- 
ers plan  to  replace  "Meiggs"  wharf  with  a  modern  wharf,  300 
ft.  long.     L.  V.  Merle  is  Secy.  Comrs. 

Foundation  for  Dam — Santa  Barbara,  Calif. —  (Official)  — 
The  city  is  asking  for  bids  for  the  construction  of  the  founda- 
tion for  the  Gibraltar  Dam  on  the  Santa  Ynez  River.  E 
Pyzel   is   Engr.-in-Charge. 

+Quay,  Etc. — Halifax,  N.  S. — Folev  Bros.,  Welsh,  Stewart 
&  Farquier,  general  contractors  for  about  6500  lin.ft.  of  quay 
wall,  etc.,  dredging  and  filling,  in  connection  with  the  pro 
posed  ocean  terminal  at  Halifax,  have  awarded  a  subcontract 
to  W.  J.  POUPORE,  Montreal,  Que.,  for  a  portion  of  the 
work  at  $750,000.  Amount  of  general  contract,  $5,208,743. 
Bids  were  opened  Nov.  20,  1913,  by  L.  K.  Jones,  Asst.  Deputy 
Minister  and  Secy.  Dept.  of  Rys.  and  Canals,  Ottawa,  Ont. 
Noted   Dec.   11,   1913. 

Lock — Bobeaygeon,  Ont. — The  Department  of  Railways  and 
Canals  plans  to  ask  for  bids  soon  for  the  construction  of  a 
new  lock  at  Bobeaygeon.  L  K.  Jones,  Ottawa,  Ont.,  is  Asst. 
Deputy  Minister  and  Se, 

+Brlck  Chimneys — Toronto,  Ont. —  (Official) — Bids  will  be 
received  until  noon,  June  9.  by  H.  C.  Hocken.  Mayor  and 
Chn.    Bd.    of   Control,    for   circular    brick    chi: 

Canal — Washago.  Ont. — The  Department  of  Railways  and 
Canals,  Ottawa,  Ont.,  will  soon  ask  for  bids  for  the  construc- 
tion of  the  third  section  of  the  Trent  Canal.  The  work  is 
located  near  Washago.     Estimated  cost,   $800,000. 

Rink — Weyburn.  Sask. — E.  V.  Campian.  Wevburn,  is  inter- 
est 1  in  the  construction  of  a  skating  and  curling  rink  to 
cost  $35,fnMi. 

Oil — Calgary,  Alta. — We  are  informed  1  v  a  reliable  cor- 
respondent that  there  has  be  n  a  recent  cil  strike  35  miles 
southeast  of  this  city.  Oil  was  struck  at  a  depth  of  271s 
ft.  The  oil  is  of  exceptional  quality  and  is  said  to  have  been 
used    in    gasoline    engines    in    the    vicinity    without    refining. 

+Oil-Stora?e  Tank — Sidney  (Vancouver  Island),  B.  C. — The 
Sidney    Rubber   Rooting   Co.    his   awarded  the   contract    to    t1, 
LLEWELLYN    IRON    Works,    I.es    Angeles,    Calif.,    for    the 
construction  of  an  oil-storage  tank  at  Sidney,   at   $20,000. 

BITILDIVGS 

+B(islon,  Mass. — The  contract  for  the  construction  of  the 
$100,000  addition  to  the  Boston  Theological  School  on  Chest- 
nut St.  has  been  awarded  to  the  LEIGHTI  iX-MfTCHELL  CO., 
9a  Milk  St.  The  building  will  be  of  brick  ami  stone  three- 
stories,  36x73  ft.  Bellows  &  Aldrich,  7  Beacon  St.  are  the 
Arehs. 

*The  contract  for  constructing  the  two  vines  of  the  Cap- 
itol Building  has  been  awarded  to  WILLIAM  CRANE,  Cam- 
bridge, at  $750,493.     Noted  May  21. 

Bills  will  be  received  by  the  State  Armory  Commission 
until  June  9.  for  building  the  armory  on  Commonwealth  Aye. 
James  E.  McLaughlin,  111  Devonshire  St..  is  the  Arch.  Wil- 
liam B.  Emery,  state  Souse,  is  Chn,  ,.f  the  Comn.  Noted 
May    14. 

Bids  will  soon  be  asked  for  erecting  a  theater  and  office 
1  .it  il,  ling  at  Everett  Squa  re.  The  building  w  ill  in-  ,.t"  bi  Ick  and 
stone,  100x180  ft.  W.  S.  .t  F.  D.  Littlefield.  Produce  Ex- 
change,   ate    the    Trustees. 

New  Bedford,  Mass. — The  Steigei  -Dudgeon  Co..  will  build 
a  four-story  mercantile  building  -;e  B.  Alder- 

man &  B,o.,  Hid., ike,  .Mass.,  are  the  Arena. 

Springfield,  Una. — Press  reports  state  that  the  Allied 
Stores  Co.   will   erect    a  six-story   business   building. 

The  Francis  Woodin  Realt]  Trust  will  construct  a  four- 
story  brick  apartment,  45x232  ft.,  on  state  St.     H.  L.  Sprague, 

Worcester,  "Mm**.  The  City  Council  has  voted  an  ap- 
propriation .  construction  of  school  build- 
ings.    George   C     Halcotl    is   Supt,   of   Schools. 

Worcester  Academy    plans   to  erect   a    gymnasium,  to  cost 

B.  Cotton.  1'M  Main  St.,  will  erect  a  theater  on  Main  St.,  of 
brick,   f.vxl29   ft.      E.  T.   Chapln,   Stat  Bldg.,    is    pre- 

paring t  be  plans. 

Pawtuclcet.  R.   i.     Tentative   plans   for  a    three-story  brick 
aembij     ball,    hav, 
I  by  1 

Providence,  It.  i.  Martin  .<:  Hail.  a,,  lis.  have  completed 
plans 

•l    will 

ii    for  bids. 

I  -      '     e.l,  .  ^6      Sell, lei       i 

mitt,,-     until 

4,      Ti,,.    estlmat,  6 
Qullberl    X-    Betelli 
I'bn.  of  th, 

+  H-.I-II.. 1. 1.  Conn  rie  oon tract  for  building  the  addition 
,o  the  \\  •  i  hersfh  m    »>       school   has 
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Yorwich,  Conn. —  (Official) — Cierlworth  &  Woodworth. 
Archs,.  are  preparing1  plans  for  the  addition  to  the  Elks 
Home.  The  addition  will  be  three  stories,  50xSO  ft.  E. 
T.  Walsh  is  Secy,  of  the  B.  P.  O.  E.     Noted  May  21. 

Stamford,  Conn. — Bids  will  be  received  by  J.  H.  Provost, 
Citv  Clk..  until  June  8,  for  building  the  three-story  fire  station 
at  Main  St.  and  St.  John  Place.  The  estimated  cost  is  $50,000. 
Nelson  E.  Emmens,  Washington  Bldg.,  prepared  the  plans. 
Noted  Apr.   16. 

+  I  on -ington,  Conn. — The  contract  for  constructing  the 
two-storv  school  at  South  Main  and  Brook-r  Sts..  has  been 
awarded*  bv  the  Board  of  Education  to  LOUIS  LONGHI  & 
BRO.,  169  Hoffman  St.,  Torrington,  at  $59,904.  Noted  Apr.  23 
and  May   14. 

Buffalo,  N.  Y. — Bids  will  be  received  by  Colson  &  Hud- 
son, Arehs.,  Dun  Bldg.,  for  building  a  two-story  brick,  steel 
and  stone  school  and  auditorium  for  the  Temple  Beth  Zion, 
Delaware  Ave.  and  Franklin  St.  The  estimated  cost  is  $60,- 
000. 

The  Humboldt  Square  Church  of  the  Evangelical  Associa- 
tion, 397  Herman  St.,  will  erect  a  brick  and  stone  edilice  on 
Beat  and  Herman  Sts.,  to  cost  $40,000. 

Buffalo,  IT.  Y. — Esenwein  &  Johnson,  Archs.,  7S1  Ellicott 
Suare,  are  preparing  plans  for  a  six-story  and  basement  ad- 
dition to  the  Buckingham  Apartments.  Allen  and  Mariner  Sts. 
The  addition  will  be  of  brick  and  steel,  and  is  estimated  to 
cost  $150,000.      Frederick  P..   Bobbins   is   the   owner. 

Howard  L.  Beck,  Citv  Arch..  Municipal  Bldg.,  is  preparing 
plans  for  a  one-storv  and  basement  library  of  brick  and  terra 
cotta  for  the  citv.  The  building  will  be  located  at  Niagara 
and  Hamilton   Sts.,   and  is   estimated  to   cost  $50,000. 

Joseph  J.  Geigand,  Arch.,  346  Herman  St..  has  completed 
plans  for  a  theater  at  Genesee  St.  and  KVons  Ave.,  for  Bernard 
A'on  Winkel.      The  estimated  cost  is  $40,000. 

•  Farmingdale,  L.  I.,  N.  Y. —  ('Official') — Bids  will  b3  re- 
ceived bv  Dr.  Franklin  W.  Hooper,  30  Lafayette  St.,  Brook- 
lyn New  York,  until  noon,  June  13,  for  the  construction, 
heating,  plumbing  and  electrical  work  for  the  horticulture 
and  agronomy  buildings  and  directors',  cottage  at  the  New 
York  State  School  of  Agriculture.  Lewis  F.  Pilcher,  Lapitol 
Buldg.,  Albany,  N.  Y.,  is  State  Arch. 

+Gouverneur,  N.  Y. — The  contract  for  building  the  marble 
and  brick  school  has  been  awarded  by  the  Trustees  ot  the 
Union  Free  School  District  to  EDWARD  K.  FENNO,  Syra- 
cuse at  S.-.\44T.  William  Towner,  320  Fifth  Ave.,  New  York, 
N.  Y.,  is  the  Arch.     Noted  Mar.   26   and   May  7. 

4Jamratmvn,  \\  Y. —  (Official) — The  contract  for  erecting 
the  building  for  the  I.  O.  o.  F.  will  lie  awarded  about  June  1. 
It  will  be  of  stone  and  brick,  four  stories,  50x120  ft.  Free- 
burg  &  Fidler  are  the  Archs. 

4.\.,rth  Tonawanda,  N.  Y. — The  contract  for  erecting-  the 
Col  Payne  School  has  been  awarded  to  GEORGE  W.  MORRIS, 
Buffalo*,   at    $4  6,735. 

+Norvt-ioh,  N.  Y. — The  contract  for  building  a  theater  for 
the  Chicago  Theater  Corporation  has  been  awarded  to  J.  C. 
CUMMINGS,    Norwich,    at   about   $C0,000. 

«yrnouse,  ST.  Y.— The  Mitchell  H.  Mark  Realty  Corporation. 

■White    Bldg.,    Buffalo,    N.    Y.,    will    soon    receive    bids    lor    the 

Strand  Theater  at    South  Snlina  and  Harrison  Sts      C.  Howard 

Dime    Bank    Bldg.,    Detroit,    Mich.,    prepared    the    plans. 

i    cos!    is  $100,000. 

mica.  "V.  Y. — Bids  will  be  received  by  the  Board  of  Com- 
missioners of  Common  Schools,  until  June  5.  for  building  a 
two-Story  and  basement  addition  to  the  K.-mble  St.  School. 
-\\-  i,  Btroebel  Dtlca,  is  the  Arch.  The  estimated  cost  is 
..   16   and  Apr.  23. 

Utoona,  ■•••!,...  W.  IT.  Nickles,  Euclid  Bldg..  Cleveland, 
Ol  o,  |  pri  parlr,  <  plans  tor  a  one-story  and  basement  chi trch, 
g6xlS0  ii    i    Baptist   Church,      The   estimated  cost 

Plans  will  be  ready  for  bids  about  June   1. 

Irv.ii..  l-.„„.— It  is  reported  that, the  Township  of  Irwin 
and  North  Huntingdon  will  erect  a  high  school  to  cost  $12o,- 

+Siii>i.ur<,  Penn. — Tlie  contract  for  rebuilding  the  City 
i  r , ,  tT  ■  -  tly  destroyed   by  fire,  has  been  award- 

ed to  L  O.    FETTER,  Sunbury,  at  about   $100,000. 

Waynesboro,  Penn*— J.  W.  Wolf/.,  Arch.  Waynesboro,  is 
preparing    plans    foi  '"' 

10,000.     !  >r.  L.  Gi  Imi  I       toi 


con!  ract    for  erecl  I  <    -story 

.  ;,  i    lyetteSI    fortheB.P.O    E, 


I  ted    Brethren    Church, 

^Baltimore,    Mil. 

l.rlck   and    terra    cotta    loniomr   on r aymu) oi.  tor  in" ft 

ha,    b*  .  ...    ''II  MI-'.       i  ''"'>    l.      "SEN 

.   W-yatt    &    Noltlng, 

Noted   Apr.  30. 

*\\  iiini.iu-ion.    Del  ce'ved    b      the    New 

I  ulldlng    comii       and     the     wllmlng  ton 

,.',,11,!,,,  ■,,    until    II  L0,    for    constructing 

Bull  a    the   new    Muni,  Ipal    Building. 

.,!,,,,,..,„    |.;     Qorml  lei  For    furthei     Infoi  m  moo,    i  ee 

To  Be  Let." 

»lx-«torv    relnforced-concreti     addition 

i     on    Hotel    ■    I  Imati  6    I I 

Taylor  is  Prea,  of  th, 

contract    for  bull!  I     ' 

Lrded  to  "  'VI. K, 

locati  d    :.i    Jefferson 


Roanoke,    Vn. — A 

wii    be    loiiit    to   Hi 

4-noaaoke,    \  n.     Tl 

■    000 

ChUrCh     Ave.        I, roil 

Noted    ■"■  .  ,,,,i.ii 

four-story  bulldlna   tobo  1 


sated   a< 


!    to    PETTYJOHN   .v 

I  out      160,000 

+Weatoa    W    \n.---Tio  oontraol    for  areotln      thi 

bi  •■„    award.  S    to 
J7« 
Ni.-i.iiii.-.   v.  «.     William   '•    w.ion.    \,.-i,  .   Blrrnlnghqm, 

fOI       !'• 


+  Sa%annnh,  Ga. — The  contract  for  erecting  the  South  Side 
Baptist  Church  has  been  awarded  to  A.  A.  ARTLEY,  Savannah, 
at    $54,051. 

Jacksonville,  Kla. — Thomas  M.  Wilson,  owner  of  the  Wil- 
son Hotel,  will  make  alterations  and  improvements,  at  an 
estimated    cost   of  $60,000. 

+Tampa,  Fla. — The  contract  for  erecting  a  city  hall  and 
police  headquarters  has  been  awarded  by  the  Board  of  Pub- 
lic Works,  to  McGUCKEN  &.  HYER,  Tampa,  at  $183,900.  Bon- 
fooey  &  Elliot,  Tampa,  are  the  Archs.  Noted  Mar.  26  and 
Apr.    3. 

Frederick  J.  James,  Arch.,  Tampa,  has  been  commissioned 
as  architect  for  the  librarv  for  the  city.  The  estimated  cost 
is    $50,000. 

Birmingham,  Ala. — Kress  &  Co.  will  erect  a  four-story 
reinforced-concrete  building  at  Second  Ave.  and  19th  St., 
estimated  to  cost   $75,000. 

Mobile,  Ala. — Bids  will  be  received  by  the  Board  of  Edu- 
cation until  June  2,  for  building  three  shools  and  remodeling 
the  Barton  Academy.  Stevens  &  Nelson  Co.,  Liverpool  & 
London   &   Globe  Bldg.,   New   Orleans,   La.,   are   the   Archs. 

Walthall,  Hiss. — It  is  reported  that  the  city  will  erect  a 
court   house  to  cost   $45,000. 

+Xew  Orleans,  La. — The  contract  for  the  construction  of 
the  St.  Bernard  Parish  courthouse,  has  been  awarded  to  the 
JEFFERSON    CONSTRUCTION    CO.,    at    $''4,000. 

It  is  reported  that  W.  P.  Livaudais  has  plans  for  a  home 
for  the  Owls,  to  be  built  in  St.  Bernard  Parish,  at  an  esti- 
mated cost   of  $60,000. 

.(•Chattanooga,  Tenn. — The  contract  for  building  a  club- 
house for  the  Chattanooga.  Golf  and  Country  Club  has  been 
awarded  to  GEORGE  BECKING,  Chattanooga,  at  about  $50,- 
000. 

Roekvtood,  Tenn. — H.  L.  Huntington,  Arch.,  Chattanooga, 
Tenn.,   is  preparing  plans   for  a  school   to  cost   $50,000. 

Louisville,  Ky. — Bids  will  be  received  by  the  Business  Di- 
rector, Board  of  Education,  until  June  5,  for  erecting  a  high 
school  on  Brook  St.  and  Breckenridge  Ave.,  to  cost  about 
$250,000.      J.   Earl   Henry   is   the   Arch.      Noted  May   21. 

♦  Cleveland,  Ohio — The  general  contract  for  the  three-story 
store  building  for  the  Madison  Suare  Realtv  Co.  has  been 
awarded  to  F.  H.  VOGED,  Ridge  Road,  Brooklyn,  Ohio.  The 
estimated  cost  is  $60,000. 

Bids  are  being  received  by  W.  S.  Lougee,  Arch.,  501  Mar- 
shall Bldg.,  for  constructing  a  four-story  and  basement 
hospital,  for  St.  John's  Hospital.  The  estimated  cost  is 
$150,000. 

Hudson,  Ohio — Plans  are  being'  prepared  by  J.  W.  C.  Cor- 
busier,  309  Lennox  Bldg..  Cleveland,  Ohio,  for  a  two-story 
and   basement   school.      The   estimated   cost  is   $60,000. 

+Youngsto*vn,  Ohio — The  general  contract  for  the  six- 
storv  Y.  M.  C.  A.  building  at  East  Federal  and  Champion  Sts., 
has  'been  awarded  to  the  R.  H.  HOWES  CONSTRUCTION  CO., 
105  West   40th  St.,  New  Y'ork. 

Middletown,  Ind. — Bids  will  be  received  until  June  15,  by 
Elmer  E.  Dunlap,  Arch.,  909  State  Life  Bldg.,  Indianapolis,  for 
constructing  a  school  at  Middletown.  The  estimated  cost  is 
$40,000. 

+  Ann  Arbor,  Mich. — The  general  contract  for  the  three- 
storv  and  basement  dormitory  at  the  University  of  Michigan 
has  been  awarded  to  the  GEORGE  A.  FULLER  CO.,  Ill 
Broadway,  New  York.     Noted  Mar.   19. 

Detroit,  Mich. — F.  Swirsky,  Arch.,  59  University  Bldg.,  will 
soon  receive  bids  for  the  erection  of  a  three-story  and  base- 
ment hotel,  for  Julius  Herman,  614  Ford  Bldg.  The  estimated 
cost  is  $40,000. 

Milwaukee,  Avis. — Hinz  &  Hinz.  Archs.,  are  preparing  plans 
for  an  orphan  asylum  and  chapel  for  the  Carmelite  Sisters' 
Home  for  Homeless  Children,  at  25th  Ave.  and  South  Pierce 
St.      The  estimated   cost  is  $300,000. 

+<>KlikoMh,  Wis. — The  general  contract  for  the  erection  of 
the  11th  Ward  school  has  been  awarded  to  C.  R.  MEYERS 
&  SONS  CO.,  Noted   Apr.    16. 

Rhlnelander,  "Wis. — Plans  are  being  prepared  for  a  throe- 
story  hotel  for  G.  A.  Horn,  proprietor  of  the  Commercial 
House. 

Sheboygan.  Wis. — The  Common  Council  lias  accepted  plans 
for  Hie  proposed  citv  hall.  VY.  II.  Buemmlng,  Milwaukee, 
Wis.,  Is   the  Arch.      The   estimated    cost   is   $131,000. 

♦Grand    Junction,    Iowa — Th meral     contract     for    the 

three-story  and  basement  high  school,  at  Grand  Junction,  has 
i  en  awarded  to  the  WESTERN  CONSTRUCTION  CO.,  Iowa 
City,   Iowa. 

+  \or\vood.  I. .imi — The  general  contract  for  I  ho  school  tc 
be  erected  ;.i  Norwood,  has  been  awarded  to  the  WESTER! 
CilN'STItl.lCTKiN    I'll.,    Iowa    City,    lou.i.      'Che    estimated    cost   is 

$60,000. 

-MA.'icti..    Minn. — Tlie    contract    for    the 
manual    ti  alnln  i    school    ai     Blveleth,    has    bi 
THEODORE   NAUPPTS,    Duluth,   at   $87,876. 

Topeka.  Kan. —  All   bids  r Ived,    May  15,   for  Ibo  eonstruc- 

ll. .11    of    i    in    h-HCl I    nddltlon,    lone   been    rclectod.      Outhber' 

•V     Soon,    To|..K.i,     Kan.,    unbuilt  fed     the     low. -si     1.1,1,    at    $50,572, 

N i    May    7. 


i  n  lej .    A  .el.  .    has    complete] 
Hiding-.      The    estimated    cost 


Helena,    Mont.     Geoi         n 

nine     i. .1-   ,-i    two-story    school 

'i  I 

+  1..  nl.,f..iin.     Mi.nl,-  The     conl,:,,  I      for     Hie     (heater     to     he 

•  ,,.  i.. I    ,i    f.pwlstown,  hns  been  awarded   to  tho  PIPER  i'OW- 

i  t . ,  i  ITU  IN  CO, 


Mo. — Jnmef 
,-    S     Miller 

t   is  $r.o,onn. 


ll.uieiili,    will    ir.cl    :i    theater 
are    the    Archs.,   Jefferson    City. 


is    K.   Jaokson,   Jr.,   Is  s.-.-y. 
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+The  contract  for  the  Christian  Church  Hospital  to  be 
erected  at  29th  St.  and  the  Paseo,  has  been  awarded  to  the 
HOLLIXGER  CONSTRUCTION  CO.,  New  Nelson  Bldg.,  at 
$190,000.      Noted    Jan.    29. 

Plans  have  been  prepared  by  Smith,  Rea  &  Lovitt,  Archs., 
Finance  Bldg.,  for  the  erection  of  a  building  for  the  Kansas 
City  Athletic  Club.      The   estimated   cost  is    $200,000. 

Helton,  Tex. — Bids  will  be  received  until  S  p.m.,  June  2,  by 
Neal  Bassell,  Mayor,  for  the  erection  of  a  two-story  brick 
high  school.  Sanguinet  &  Staats  are  the  Archs.,  Fort  Worth, 
Tex. 

Galveston,  Tex. — Bids  will  be  received  until  11  a.m.,  June 
1,  by  the  Board  of  Trustees  of  Public  Schools,  for  the  erec- 
tion of  a  two-story  and  basement  brick  addition  to  the  Rosen- 
berg School.  L.  S.  Green  is  the  Arch.,  1111  American  National 
Insurance  Bldg. 

Salt  Lake  City,  Utah — The  Building  &  Grounds  Committee 
of  the  Board  of  Education  contemplates  the  erection  of  a 
school  on  13th  East  St.,  near  Sixth,  estimated  to  cost  $100,- 
000,  also  a  new  unit  to  Ensign  school.  The  estimated  cost 
is   $40,000. 

Kinsman,  Aris. — The  Board  of  Supervisors,  J.  W.  Morgan, 
County  Ok.,  will  receive  bids  until  2  p.m.,  June  12,  for  the 
construction  of  a  court  house  to  cost  about  $60,000.  Lescher 
&  Kibbey,  4  00  Bank  of  Arizona  Bldg.,  Phoenix,  Ariz.,  are  the 
Archs.     Noted   Apr.    1G. 

+Klamnth  Falls,  Ore. — The  contract  for  the  city  hall  to 
be  erected  at  Klamath  Falls  has  been  awarded  to  COFER 
BROS.,   Klamath   Falls,    at    $36,884. 

■H'ortlnnd,  Ore. — The  contract  for  the  theater,  store  and 
office  building  to  be  erected  on  Stark  St.,  has  been  awarded 
to  the  BOYAJOHN  ARNOLD  CO.,  Panama  Bldg.,  at  $78,975. 
Aaron  Gould  &  Son  are  the  Archs.,  Henry  Bldg.  Noted 
Mar.   12. 

•fSncrnmento,  Calif. — The  Board  of  Education  has  awarded 
the  contract  for  the  erection  of  a  school  to  HOWARD  S. 
WILLIAMS,   San  Francisco,  at  $1SS,913.     Noted  May  14. 

Toronto,  Ont. — The  Board  of  Control  will  erect  a  central 
police  station.  The  estimated  cost  is  $350,000.  H.  C.  Hocken 
is  Mayor. 

Fort  Route .  Man. — J.  K.  Semmens.  Arc'i  .  IIcArthur  Block, 
Winnipeg,  is  preparing  plans  for  the  library  to  be  erected 
at  Fort  Rouge.     The  estimated  cost  is  $13,000. 

Winnipeg:,  Man. — J.  B.  Mitchell,  Arch.,  "WilHam  and  Ellen 
Sts.,  are  preparing  plans  for  a  school  to  be  erected  at  Helen, 
and    Fleet  Sts.      The    estimated    cost   is    $200,000. 

Plans  are  being  prepared  by  F.  Peters,  Arch.,  Phoenix 
Block,  Winnipeg,  for  a  library  at  North  End.  The  estimated 
cost    is    $45,000. 

Edmonton.  Alta. — J.  A.  Browne,  of  the  Rogue  &  Brown 
Lumber  Co.  will  erect  a  12-story  hotel,  120x110  ft.  The  esti- 
mated  cost   is    $125,000. 

Cauchon  &  Van  Tyne,  Archs.,  Edmonton,  Alta.,  have  plans 
for  a  seven-story  oflice  building  at  Edmonton.  The  esti- 
mated cost  is  $120,000. 

Vancouver,  B.  C. — The  School  Board,  Vancouver,  has  plans 
for  a  new  school.     The  estimated  cost  is  $100,000. 


The    Pneuniatie    Concrete    I'laeinc    Co..    45    Broadway,    New 

York,  announces  that  the  leases  made  to  Gillespie  Bros,  for 
work  "n  the  Ohio  River  and  to  the  Missouri  Valley  Bridge  & 
Iron  Works  for  similar  work  were  done  through  its  own 
Offices  and  no  other  company.  This  is  to  correct  a  misleading 
statement  appearing  in  the  issue   of  May  21. 

MoKiernnn-Terrv  Drill  Co.,  233  Broadway.  New  York,  an- 
nounces that  it  has  recently  sold  a  No.  5  and  a  No.  (!  drill 
to  be  shipped  to  France;  two  No.  1,  eight  No.  3,  three  No.  5 
and  two  No.  9  drills  to  be  shipped  to  Great  Britain;  two  No.  3 
drills  for  New  ¥ork  subway  work;  one  No.  5  to  be  used  on  the 
saic  Valley  sewer;  a  No.  1  and  a  No.  2  for  the  United 
States  Engineers'  Office  In  Cleveland,  and  two  No.  1  drills  for 
Pittsburgh,  making  21  pieces  of  apparatus  In  one  wee];. 

The  Otto  Gnu  Engine  Work*,  33d  and  Walnut  Sts.,  Phila- 
delphia, Inform  us  that  they  have  recently  noticed  conslder- 
abl<    activity  in  the  gas-producer  power  field.     The   company 

Is  installing  several  plants  of  less  than  100  hp.  In  and 
iround  Philadelphia,  a  230-hp.  plant  for  refrigeration  in  Tren- 
t'ln,  and  a  300-hp.  plant  for  refrigeration  work  in  Philn.l.  1- 
phia. 

The   Joaeph    Campbell    Co.,    maker    of   soup,    will    erect    an 

idditiou.il  manufacturing  plant  on  Its  recently  acquired  prop- 
;il  Washington  Park,  Gloucester  Countv.  N.  .1.  Almost 
1400  acres  of  land  have  been  purchased.  <>n  this  will  be 
(Town  much  of  the  produce  used  by  the  company.  The  bulld- 
ogs  "ill    be    of    reinforced    concrete   and    adapted    to    Indefinite 

tpai i.     The  addition  to  be  built   now  will  comprise  about 

14   acres   of   floor   space. 

Statements  to  the  effect  that  the  Arm  plans  a  model  town 
'or  its  employees  are  premature,  though  something  of  this 
lature    is    being   considered.      Plans    have    not    been    definitely 

ettled  and   the  probl I    housing,  as  well  as  other  forma  of 

felfare   work,   has   onh    been    taken    up   In  a    •  <  tli  ral    w   13 


Wharves    will    be    built    to    handle    incoming   and   outgoing 
relghts  of  all   kinds. 

Tin-  Relnfor l  Tile  Roof  <  <>..  Youngs  town,  Ohio,  h 

ten  nv      tied  co  plying  its  product  to  t  he   Col- 

woiks:  The  Stan. I..  rd   till   I  !o.,  Poll  do,  I  thlo; 

n.l     Co.,     blacksmith     shop.     Toledo,     Ohio;     City 

Works,   pumping   Bt  itlon,  n,   Ohio;   the    Dun- 

>n   Bldg  .  Cleveland,  i  into;  the   Drsi  hell   Bates  Valve  1 

Rory  building,  Toledo,  ( i ;  John   Leavltt  Theatt  r, 

iwn.  Ohio;   i,.   i,.    Banks  Theater,  and   the   Rawland   I    Clarl 
I  ati  r,    Plttsbui    h.    Pi  nn. 

Th<-  Kirxt  BxhlbM  of  Hi,    i '  ■ , ,  i , ,  i  .  -  Pa ,  I  tie  International  Ex- 
■tlon,  a   500-hp.  Dleael  engine   manhfactured   bj    the   ! 
ii,-.  :     Bros    Co..    St.    Loula,    was    installed    in    the    Palace    of 
achlnerv  May  27.  with  Impi  lonlea,  In  win 

i    in  ill-,  a  n.i  i  -..'ni  i  v .   .  ..i  the  EDxposlt  ion  parth 


CONTRACT  PRICE 
Rapid  Trnnsit  System — New  York,  N.  Y. — Bids  were  re- 
ceived by  the  Public  Service  Commission,  May  13,  for  con- 
structing Section  6-A,  Routes  4  and  3S  of  the  Seventh  Ave.- 
Lexington  Ave.  rapid  transit  system  from  (A)  Holbrook, 
Cabot  &  Rollins  Corporation,  331  Madison  Ave..  New  York; 
(B)  Rapid  Transit  Subway  Construction  Co.,  105  Broadway, 
New  York;  (C)  Smith,  Hauser  &  Maclsaac,  Inc.,  IS  East  41st 
St.,  New  York.     The  item  bids  were  as  follows: 

RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 
Section  6-A  Routes  4  and  38 

4100  cu.yd.  earth  excavation  above  mean  high  water. . 

250  cu.yd.  earth  excavation  above  and  below  meaa 
high  water  sewers 

4S00  cu.yd.  rock  excavation 

250  cu.yd.  rock  excavation  for  sewers  and  pipes 

100  front  ft.  underpinning  buildings  1-ss,  than  7  stories. 

50  front  ft.  maintaining  protecting  and  securing  build- 
ings  

2000  cu.yd.  concrete  masonry 

5S0  cu.yd.  protective  concrete  masonry  outside  w.p. . 

20  cu.yd.  rubble  stone  masonry 

20  cu.yd.  dry  rubble  masonry 

20  cu.yd.  brick  masonry 

01  cu.yd.  removal  of  hollow  til    masonry. . 

1600  cu.yd.  removal  of  concrete  masonry. . 

50  cu.yd.  hollow  terra-cotta  brick  masonry 

10  bbl.  grout  of  Portland  cement 

620  sq.yd.  resurfacing  concrete  masonry 

20  cu.yd.  broken  stone  or  gravel 

200  sq.yd.  waterproofing,  1  ply 

1000  sq.yd.  waterproofing,  2-ply 

3050  sq.yd.  waterproofing,  3-ply 

100  sq.yd.  waterproofing,  4-pIy 

100  sq.yd.  waterproofing,  5-ply 

100  sq.yd.  waterproofing,  6-ply 

100  sq.yd.  waterproofing,  dry-ply 

100  lin.ft.  vitrified  drain  pipe,   lL'-i  

50  lin.ft.  vitrified  drain  pipe,  10-i  

50  lin.ft.  vitrified  drain  pipe,  8-in 

50  lin.ft.  vitrified  drain  pipe,  6-in. 

50  lin.ft.  vitrified  drain  pipe,  4-in..  

50  lin.ft.  c.i.  drain  pipe,  G-in 

50  lin.ft.  c.i.  drain  pipe,  4-in 

50  lin.ft.  c.i.  pipe  and  fittings,  3-in.  extra  heavy 

50  lin.ft.  c.i.  pipe  and  fittings,  4-in.  extra  heavy 

50  lin.ft.  c.i.  pipe  and  fittings  6-in.  extra  heavy 

all  lin.ft.  c.i.  pipe  and  fittings,  8-in.  extra  heavy 

23.S00  duct  ft.  tunnel  ducts 

150  cu.yd.  removal  of  vitrified  tunnel  ducts 

400  ton  riveted  steel 125.00 

50  ton  cutting,  drilling,  repainting,  etc.  of  old  steel .  . 

255  tons  removal  of  steel 

60  tons  steel  beams  and  shapes 

5  tons  steel  rods  and  bars 

1  ton  miscellaneous  iron  castings 

5  tons  miscellaneous  sewer  irons.. . 

100  lb.  special  wire  forms 

940  sq.yd.  sidewalks  restored 

2420  sq.yd.  repavement  of  roadways — asph:  ll 

10  lin.ft.  new  Milestone  curb 

50  lin.ft.  vitrified  pipe  sewer,  12-in 

350  lin.ft.  vitrified  pipe  sewer,  15-in..  . 

50  lin.ft.  vitrified  pipe  sewer,  20-in 

50  lin.ft.  vitrified  pipe  sewer,  24-in 

1  ton  c.i.  sewer  pipe  straight 

1  ton  c.i.  sewer  pipe,  special 

000  lin.ft,   maintaining  electric  underground  railroad 

single  track 30.00 

Installing  cross  over  near  43rd  St.  il sum) 5000.00 

Maintenance  of  existing  rapid  tran'.i  railroad  (lump 
sum) 33,000 


A 

B 

C 

$13.00 

$5.C0 

S10.00 

13.00 

5.00 

12.00 

13.00 

16.00 

25.00 

13.00 

10.00 

25.00 

ICO. 00 

75.00 

150.00 

40.00 

50.00 

100.00 

IS. 00 

15.00 

20.00 

10.00 

15.00 

20.00 

10.00 

9.00 

20.00 

5.00 

7.00 

20.00 

15.00 

20.00 

30.00 

6.00 

8.00 

30.00 

25.00 

25.00 

50.00 

15.00 

20.00 

30.00 

3.00 

4.00 

5.00 

4.00 

2.00 

1.50 

2.00 

3.00 

5.00 

0.50 

0.75 

0.70 

1.25 

1.00 

1.00 

1.50 

1.50 

1.50 

1.75 

2.00 

2.00 

2.00 

2.50 

2.25 

2  25 

3.00 

3.50 

0.30 

0.60 

0.65 

1.00 

1.10 

2.00 

0.90 

0.90 

1.80 

o.so 

0.70 

1.40 

0.75 

0.60 

1.C0 

0.70 

0.50 

1.20 

1.00 

1.70 

2.40 

0.90 

1.10 

2.40 

1.25 

1.00 

2.50 

1.50 

1.50 

3.00 

1 .  75 

2.00 

3.50 

2 .  25 

2.50 

4.0(1 

0.25 

0.15 

0.25 

10.00 

8.00 

35.00 

125.00 

100.00 

125.cn 

CO.  00 

100.00 

100.00 

45.00 

80.00 

100.00 

■in   c  I 

100.00 

110.08 

80.00 

75.00 

100.00 

75.00 

75.00 

150. on 

:  ii  e  i 

75.00 

loo.nn 

0.30 

0.15 

0.25 

3.  SO 

3.00 

3.50 

5.00 

5.00 

5.00 

1 .  50 

3.00 

4.00 

4.00 

5.00 

5.00 

6.00 

6.00 

6.  en 

6.00 

7.00 

7.00 

6.00 

8.00 

6.00 

85.00 

50.00 

inn. on 

75.00 

SO. 00 

150.00 

650  lin.ft.  water  pipe,  6-in., 
100  lin.ft.  water  pipe,  12-in. 
200  lin.ft.  water  pipe,  20-in. 

100  lin.ft.  gas  pipe,  6-in 

1200  lin.ft.  gas  pipe,  S-in..  . 


1.00 
.50 


1 ,50 


500  lin.ft.  gas  pipe,  ht-in 
150  lin.ft.  gas  pipe,  12-in. 

300  lin.ft.  gas  pipe,  20-in 

t'.(H)  lin.ft.  Bypassing  pipe,  s-in.  wi. 

21)0  lin.ft.  by-passing  pipe. 

800  lin.ft.  hv-passing  pipe,  '-('-in.  w.i 

15  tons  c.i.  Illlh  and  spiaot  pipe,  straight 35.00 

5  tens  e.i.  hub  and  Bpigot  pipe,  special 6*5.00 

LOO  lin.il.  high  pressure  tire  system  water  pipe,  S-in., 

inn  lin.ft.  lii.-li  pressure  system  w  atei  pipe,  12-jn 

inn  lin.ft .  high  pressure  system  water  pipe,  16-in 

inn  lin.ft.  high  pressure  fire  system  water  pipe,  20-in... 

inn  lin.ft.  hi  -h  pre  sure  fire   i  torn  water  pipe,  24 -in. . 
:t  tons  oi,  rpigota  lire  system 


5.00 

t  00 
6.50 

12  en 


4. no 
6.00 

m.on 

12.  IH) 


3.00 

i  . 

1 .  75 
2.25 

3!  60 

1.50 

5.00 

6  ixi 

10.00 

50.00 

SO. 00 

3.00 

4.00 

5.00 

5.50 

6.50 


228,000 
1.20 

3.  on 
6.00 
2.0(1 
2.50 


15  00 
80.00 

I  !  I  1  1 
3 .  60 
4.60 
S.on 
in  00 
11.00 


I  boa 


got. 


spigot  and  )  1  ore  fire  system, 

1500  duel  ft,  eleotrio  ducts  and  cooduitfl _ 

I5001io.fi    •     ctrio  du  ta  and  conduits,  3-in.  wJ 

I  100  I  n.ft.      etrio  duota  and  oonduitB.  8}  in.  w.i.  . . . 

1501in.ft.cl  d  conduits,  4-iu.  w.i 

'    lison  conduit,  2-in 

100 lin.ft.  I  idison  conduit.  2 1 -111 


35.00   50.00  inn  ,  1 


75.00 
1.0(1 
0.75 
0.90 
1.00 
1   ■ 


1  a 


2.00 

l.no 

1   ■ 


Totals $121  566JI6S.03S  S. 

CATALOG    NOTICES 
Inland   Steel   Co.,  Chicago,    "I.      1:0. .Met.     Ylstnera  pure  Iron 
sheets   and    plates.      illustrated,    16    pp..    ".'..  \6    In. 

Daniel   B.   Luten,    rndl  Reinforced 

concrete    1. ii.li.es    of    Luten    design.       Illustrate. 1,    40    pp.,    9%xl2 
In. 

The  Consolidated   Expanded   Metal   Cos.,   Pittsburgh,    Penn. 
Bullet  in.      "Steel.  Is,      Illustrated, 

lira  rj     Co.,    Canton.    S.    P.      Cat 

Relnf..i .  ■■.!    oonorete    block    machinery.      Illustrated,    10    pp., 
12  in. 


40  Selling— E  JNTGINEERING     NEW  S — Section  Vol.  71,  X  o.  82 

am inn 1 1  r  rw  ]  1 1 1 1  ■  1 1 1  ■ :  n  i  h  1 1 ; :  i iiiiiiiiiiuii un iiiihhiiii imiiiiiiiiiiiiiiiiiiiiminiiiai imu n i minimi niituiiiiiiniiiuiiiiiiiiiiiiiii niiiiimn im niiimnimiiimiiiimiii uiiiiiiiiihiiiiiii imiiniiiii mi i mil innmiiiiiiimiiiu n g 


©imtrs.ctls  4©  Be  ILett 


"      '     '  "I '■!■'■, 


Bids  received  until  June  8,  1!»14. 

State  Highway  Improvements 

NOTICE  TO  CONTRACTORS— State  of  New  Tork — Office  of 
the  State  Commission  of  Highways,  Albany,  N.  Y. — Pursuant 
to  the  provisions  of  chapter  30,  Laws  of  1909,  as  amended  by 
chapter  646,  Laws  of  1911,  and  chapter  80,  Laws  of  1913,  sealed 
proposals  will  be  received  by  the  undersigned  at  their  office. 
No.  55  Lancaster  street,  Albany,  N.  Y.,  at  1  o'clock  p.m.,  Mon- 
day, the  Sth  day  of  June,  1911,  for  the  improvement  of  the 
following  Highways: 


County 
Allegany 
Allegany 
Chautauqua 
Clinton 
Dutchess 
Jefferson 
Monroe 
Orange 
Saratoga 
SohoyJef 
TompRms 
Tompkins 


ltd.  Nc 
5476 

5481 
5452 
54S5 
5484 
1182 
1187 
5480 
1183 
1190 
1003- 
1188 


Approx 

j.                                Name 

Length 

Belmont-Scio 

4.64 

\\  ellffville-Andover 

7.  IS 

Irving-Silver  Creek 

3.53 

Miiii'.Ts  Fnrks-EllenherR  Depot 

9.63 

Amenia-Delavergne  Hill 

2.09 

Cape  Vincent-Watertown,  part  3 

8.36 

Hush-Mendon,  part  2 

3.85 

Highland  Lake-Fort  Montgomery 

1.87 

Round  Lake-Malta ville 

1.16 

Watkins-Salt  Point 

1.11 

A  Mitchell  St.-East  town  line 

0,20 

Croton-Cayuga  Co.  Line 

2.77 

REPAIR 


Rep.  Class  of 

Cont.  work 

627    Bit.Mat.A.-appl. 

No  guarantee 
605    Hit  .Mac. 

Guaranteed 
580    H.O.Appl. 

No  ruarantee 
\\. II. Macadam 
No  (iuaranteel 

655  Bit  Mai 
Guaranteed 

656  H.C.T.cold  appl 
No  guarantee 


030    H.C  T  cold  appl 
No  gua 


i   Hot  appl 
No  guarantee 
...     H.i 

X<)  guarantee 
595    Hit  M         i 
Mat. A. appl. 
No  gua  ranto  e 
591     I'.n  Mat.  \  Vppl 
tarantee 
'  A.appl 
tntee 

I  it.tee 


County 
Allegany 


112        Chenango 


249       Pulton 
726       Madison 


J  .'.2 

102 
253 
254 
898 

5034 


Xante  Town 

East   Rushford-Gordon- 

ville  Bridge  Hushford 

Auburn-Elbridge  Sennett 

Norwich-Plymouth       '  Xorwich 
Norwich-S.  New  Ber-  /    Plymouth 

lin  Ft.  1 
Nbrwich-S.New  Berlin 
Old  Plank  Perth 

[  Sulli- 

(  Lenox 
&  Oneida 
\\  cbst-'l 
Penfield 
Irondequnit 
Scottsville,  Sec.  2  Chili 

Chili,  Sec,  -'  »  hcatland 

<  liiimi,  Sec.  2  &  Ogden 

Buffalo,  Sec   3 

I  .veil  Gates 

I  lull.  See  1 
E. Norwich-Memorial      Oyster  Bay 

Cemi  < 
Vernon  Village-*  taeida 

Castle  Vernon 

I  tica  I  ineida  Castle  Pt.I 


Webster,  Sec.  1 


6  .1     H.C.I 

irantee 

I  I  appl. 
ippl 


Onondaga     Fabius-Apuli 


Lee 

Tully  & 


Tully 


Greenville-Slate  Hill 

"  -l'..rl    Jl  r 


13H7 
190 

.".202 


i  Ireenville 

A  Deer  Pari 
i  uckville,  Sec. 


Oakl  "<  bard,  Sec 
Ige,  Sep.  l 

i  Vill 


Carlton 

Mliion 

Barre 

Shelby 

Unai 

Stony  PI 


90       R  I' 

Long  Clove-H  Haverst'n 

I       .  i        .    ..  i  i  ,,  i    to«  " 

Duani  iburg 
.,i  ,  BrookhovoD 

.  ! 


w 


I  !  -.  \'. 


I 
I 

I 


6M)    H.I  134 


hi 


i    , 
I  v  (Highway  No. 


Repair  Contract  No.  628 

For  sweeping,  furnishing  and  applying  High  Carbon  Tar  in  Lewis  County 
(Highway  Xo.  5327)  and  St.  Lawrence  county  (Highway  Xo.  780) . 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  Division  Engineer  Ber- 
trand  H.  Wait,  Realty  Building,  White  Plains.  N.  Y.,  for  con- 
tracts and  highways  in  the  counties  of  Dutchess,  Nassau. 
Orange,  Rockland,  Suffolk  and  Westchester;  also  at  the  office 
of  Division  Engineer,  Harvey  'O.  Schermerhorn,  Humane  Build- 
ing, Albany,  N.  Y.,  for  contracts  and  highways  in  the  coun- 
ties of  Clinton,  Saratoga  and  Schenectady;  also  at  the  office 
of  Division  Engineer  Theron  M.  Ripley,  Cleveland  Building, 
Watertown,  N.  Y.,  for  contracts  and  highways  in  the  counties 
of  Franklin,  Jefferson,  Lewis,  and  St.  Lawrence;  also  at  the 
office  of  Division  Engineer  James  H.  Sturdevant,  Chamber  of 
Commerce  Building,  Utica,  N.  Y.,  for  contracts  in  the  county  of 
Fulton.  Madison  and  Oneida;  also  at  the  office  of  Division  En- 
gineer Howard  E.  Smith,  901  Press  Building,  Binghamton. 
N.  Y.,  for  highways  in  the  counties  of  Chenango  and  Otsego! 
also  at  the  office  of  Division  Engineer  Charles  J.  McDonough, 
433  South  Salina  St.,  Syracuse,  N.  Y.,  for  contracts  and  high- 
ways in  the  counties  of  Cayuga,  and  Onondaga;  also  at  the 
office  of  Division  Engineer  Perry  Filkin,  423  Cutler  Building. 
Rochester,  N.  Y.,  for  contracts  and  highways  in  the  counties 
of  Monroe  and  Orleans;  also  at  the  office  of  Division  Engi- 
neer Frederick  S.  Strong,  St.  Ann  Federation  Building,  Hor- 
nell,  N.  Y.,  for  contracts  and  highways  in  the  counties  of 
Allegany,  Schuyler  and  Tompkins;  also  at  the  office  of  Di- 
vision Engineer  Wm.  M.  Acheson,  Lockwood  Bldg.,  Buffalo, 
N.  Y.,  for  contracts  and  highways  in  the  county  of  Chautauqua. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

Proposals  for  each  contract  must  be  presented  in  a  sep- 
arate sealed  envelope  endorsed  on  the  outside  with  the  num- 
ber of  the  highway  or  repair  contract  for  which  the  proposal 
is  made.  Each  proposal  must  be  accompanied  by  a  draft  or 
certified  cheek  issued  by  a  national  or  State  bank  in  good 
credit  within  the  State  and  payable  at  sight  to  the  order  of 
the  State  Commission  of  Highways  for  an  amount  equal  to  it 
least  five  per  cent,  of  the  amount  of  the  proposal  which  such 
draft  or  check   accompanies. 

This  draft  or  check  will  be  held  by  the  Commission  until 
the  contract  and  bond  are  duly  executed. 

The  successful  bidder  will  be  required  to  give  a  bond  for 
fifty  per  cent,  of  the  amount  of  the  contract,  such  bond  to  be 
executed  by  a  surety  company  to  bo  approved  by  the  Conn 
mission,  or  a  bond  secured  by  the  deposit  of  collateral  securD 
ties  to  be  approved  by  the  Commission. 

The   right   is  reserved  to   reject  any  or  all  bids. 

JOHN  N.   CARLISLE,   Commissioner. 

R.    K.    FULLER,   Secretary. 


cetved   uuili  June  »,   n>M. 


t  mor 

'•lii 


Steel   Riveted   Pipe 

Pittsburgh,   Pa„   May   27th,   19 

Sealed    pro foi     the    I Ishlng    and    laying   of 

Inch    steel    riveted    pipe    under    the     Ulegheny    River   al 
Street,    Plttsbun  i>.    Pa.,   w  111   be    received    al    thi    offli  e   of   I 

Clt:     Controlb  r,    Wiinii  Ipal    II  ill,    until    I \.    M  ,    Tui    d 

June  oth,  1914.     Bids  mull   be  mad i  tin-  bhml    form  pn 

d  bj    the  City  and  contained  In  n  pamphlel   with   the 

trni  I   and      pi  i    fl     itlons,  to  be  obtained   on   and  nftei    May  27tll 
nut,   :,i    the   ofllce  of   the    Pepni'lmonl    of    Public    Worli    ,    Root 

•      n      ..        \\\    (  illver     1 : 1 1  i  1 . 1 1 1 1  ■  .     i n  iklnu     :i     deposit 

>    .    ieh    not,    «  hli  li    deposit    will    be    refunded    upon    ths 

i.i i I    HI  Ion, 

ri,,, i     mu  i     i"-    accompanied    by    a    duly    and    legn 

...    ,i .  .1    | i    i    ■  ns   stipulated    '"    ' "«      peclflci 

I  Inns. 

JOSEPH  O.   ARMSTRONG,   Mayor.! 
,i    of   Public    Woi  i  ■ 


Ri  IBBRT 

I  die.   tOl 


I' 
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PK1CK    CHANGES    AND   THE    BUSINESS    OUTLOOK 


Most  of  the  news  is  unfavorable.  There  is  room  for  a 
treit  deal  of  improvement,  but  with  favorable  crops  busi- 
ness could  scarcely  be  much  worse.  That  is  the  way  one 
BStfmUtic Judge .of  the  situation  views  conditions,  but  there 
Ha  great  .leal  of  truth  in  the  fact  that  prices  are  about 
',  i„w  as  thev  ever  can  be.  Engineers  will  recall  that  a 
number  of  years  ago  two  steel  dams  were  economically  con- 
structed in*  the  W?st.  This  was  made  possible  by  the  un- 
usually low  prices  of  structural  steel  and  steel  plate.  At  that 
Ume  structu'rU  steel  was  selling  at  about  a  cent  a  pound, 
now  it  is  1.10c,  Pittsburgh.  This  compares  with  the  low 
average   of   9Sc.    reached    in    the   third    quarter   of    1897. 

Another  judge  of  conditions  states  that  while  all  feel  that 
business    is    about    as    bad    as    it    can    be,    he    feels    the    change 

r^fcuU  i-^rtinl^t  with  the  financial  situation.  This 
has  been  repeatedly  shown.  When  any  good  loan  is  offered 
?o  the  public 'it  is  quickly  picked  up.  Of  course,  .the  rates  of 
interest  are  attractive,  but  even  at  this  there  is  plent}  of 
„„n;rai    ;n   the  country   iust   at  present.  ., 

'contract  ing work  has  developed  in  the  last  month. 
Uls  ?s  particularly  noticeable  in  the  number  of  small  con- 
tracts scattered  throughout  the  South  and  Middle  West.  Re- 
K  torn  a  lumber  of  cities  show  tbat  business  -  going 
to  be  more  active  later  in  the  season  and  while  the  competi 
Hon  is  unusuallv  keen  in  all  kinds  of  construction  woik. 
still    there    ,s    much    more    in    sight    than    there    was    a    month 

aK°Prices  of  cement  are  barely  steady.  In  New  York  some 
cutting    is    being    done,    but    the    largest     manufacturers    are 

KolTh\S  labor^sUuitfoTis  well  in  hand  and  there  is  little 
likelihood  of  any  trouble  on  this  score  during  the  year, 
ordinary  outside  labor  can  be  had  at  $1.6 5  Per  oay  Fverv 
The  agricultural  outlook  is  decidedly  favorable.  Every 
indication  points  to  a  bumper  wheat  crop  and  the  conditions 
o r  he corn  that  went  into  the  ground  look  as  hough  this 
1  would  be  large.  It  is  rather  too  early,  however,  to 
make    anv    general  prophecies    on     the    agricultural     outlook. 

I  The    condition    of   cotton    is    not    satisfactory 

The  largest   contract     et    in   recent    years   was  ioi    two  sun 

|  way  ttn'nefs   from   New   York    to   Brooklyn,   which    were   let  at 

al'fMeta's'are"in'  fairly   good   demand   and   prices   for   the   most 

""^ower  prices'  have  been   named   in   several  lines.     The  r -rice 
of   vitrified   sewer    pipe    was    sharply    reduced    dune    1.     .<  rude 
oil    at th.  -wells    is    70c.    a    barrel    cheaper    than    early    in    the 
I  year    and    crude    rubber    is    much    lower. 

V  WESTERN  VIEW 
-steel  manufacturers  in  the  West  have  reported  general 
condition^ both  hi  the  steel  industry  and  others  somewhat 
IS  follows-  There  has  been  undoubtedly  a  depression  and  a 
faek  of  mving  but  this  condition  cannot  last  long.  Talking 
n  terms  of  "on  and  steel  the  fact  stands  out  that  the  country 
Elds  steel  to  a  certain  minimum  in  any  case.  No  genera 
dn  be  dammed  back  for  any  length  of. time  without 
breaking  through  Assuming  this  certain  minimum.  It  is 
Efr  to  oellevethat  if  the  past  nine  months  has  seen  buying 
below- the  average,  the  next  few  months  will  see  buying 
above  the   average       Indications   are    that    prices   have   reached 

t.^s«; t  and  it   is  also  inferred   that  the  depression 

cannot  last  very  much  onger.  Starting  anew  we  snail  stari 
on  a  better  basis— a  basis  of  confidence  and  better  achleve- 
nents  Tie"  ',  ddity  of  the  return  ...  normal  wtl  depend 
gre-Vtlv  upon  the  attitude  of  politicians  and  whether  thej 
Ed  business  men  can   find   a   coi i eting    ground 

I,  MIOK 

Contractors  are  able   to  pick  and  choose  their  men.     There 
"       ,.al     work     being     given     than     before    n,     years.      It 
would   not   be  difficult   to   find   almost   anj    number  o     l- ibo  . 
for  outside  work  at  *i  65  to  II  75  pel   day.    More  ractorj   hands 

;,,-.■  out  of  work  than  anj   otl lass  oi   laborers. 

CRUSHED    STONE    >-\M>     t  M>    GRAVEL 

,  rll, I  Moll,     No  Improvement  has  been   In  evidence  dur- 

fcg^he'monU,      ll.n.s  .-! •      ■ -. <e  to  operate  at 

-.l,,,iil      I'll'  of     .-■mioitv  Prices     :.'.-         l-'.Mi-       ftt        IOC.      tO      M      l"l 

,„,''.:.;•     to    «,  in    fot     '-    In     si The  e   quo 

ii      u     ...     r,,i-    f  .11    cargo    Iota   of    500   cu.vd.    delivered    along- 

i   ,i-  N  -„    v..  k     .i     : i  Ivn      m   BoRton,   Rtone  Belli    at 

E»dce  pe/cu  vd^  «J    quarry!   th'     freight    I Bost Ing 

■gout    10c    per   ton. 

n„„.i   ,„..!  ..r„>n     Business   Is   not   especially  active  except 
for   subwti  y    k i  ;i  ve\.                                        . 
sand  Is  dull,  selling  at  50c    per  cu  yd. 
Gravel  a.  II        I  h  mged   prle     o :.  to  II   net   cu  yd 

!;;::„ ;;:!;;;.'  .„;",..■.'  r,,u  °VS ML°yVhAu 

;,],,,,,        |dl        Ol       (lOCk.      New       1   -'I   1 

CEMENT,    LIME     \M>    BRICK 

.-,.   .  u    ,.,-.  nuf  ,et  ni  -  r    and    di  all  i     In    the    i  ami  til     ti  adi 

looki    g    r-        '        ■  T m       ir. ttl,     better 

„,      ni   ■        In   th.     Ka    i   '    th.      I 

'/;',,    ,.     ,   ..  ,  Suing   i hul   ni     I  i  hold 

,„';.'  J),-,,,       \\    »rem»rk»We    n uotatlons   could    be   so 

-ell   maintained   In   such  dull   limes  delivers 


quotations  below-  do  not  include  the  allowance  of  -tOc  for 
bags  returned,  but  are  per  barrel  f.o.b.  the  points  named 
not    including  package: 

Boston     $1-32     .Jersey    City    11.16 

Chicago     1.15    Minneapolis     i  ••■• 

Cleveland        1.30    New-    York     1.1* 

Detroit     1.19     Pittsburgh    1.10 

Duluth    1.38    St.    Paul     1-35 

Brick — Prices  are  st<  adv.  For  Hudson  River  common 
brick  in  New  York,  $5.60@5.90  is  quoted.  It  looks  as  though 
not  more  than  half  as  many  brick  would  be  needed  this  yeai 
than  were  used  last  year  in  New  York.  In  Newark.  N.  J., 
brick    are    $7.25  g  7.50. 

Lime — Business  is  quiet,  but  prices  are  unchanged  at  97c 
per  bbl.  for  state  common.  200  lb.  net;  $1.37  for  300  lb.  "Star  ; 
$1.55  for  300  lb.  finishing;  $1.10  for  200  lb.  finishing  and  $1.<2 
for    350    lb. 

Piaster  Blocks — Prices  are  without  change,  and  the  mar- 
ket   is   fairly   active,   quotations   being   as   follows: 

Weight,  per      Price,  p.  I 
sq.ft.,  lb.       sq.ft..  cents 

I'-in "  6 

3-in 8%  1)- 

4-in 11  '* 

These  blocks  are  made  32  in.  long  by  13^  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid,  but 
I  he-    others    are    hollow. 

IRON    AND    STEEL. 

ji — For    the    most    part,    the    story    of    the    course    of 

iron  market  during  April  may  be  repeated  for  the  month 
of  Mas  Business  continued  unusually  dull,  foundries  buying 
only  small  quantities.  Many  of  them  learned  that  they  had 
more  than  enough  iron  in  their  yards  to  take  care  of  the 
demand  for  finished  products.  The  only  significant  news 
during  the  month  was  the  purchase  of  about  7:>.000  tons  of 
basic  iron  by  steel-making  interests  who.  in  the  past,  ran 
been  noted  for  their  sagacity  in  catching  the  market  at  the 
bottom.  This  led  to  the  belief  in  many  quarters  that  a  turn 
was  due,  and  resulted  in  some  buying  toward  the  end  of 
the  month.  The  report  of  the  U.  S.  Steel  Corporation  rela- 
tive to  its  unfilled  tonnage  showed  another  decrease,  this 
time  of  about  400,000  tons.  The  orders  now  on  the  books  of 
the  steel  companies  may  be  well  compared  to  those  of  1911, 
and  at  a  corresponding  date  in  that  year  they  were  prac- 
tically 1,000,000  tons  less.  The  remarks  of  the  chairman  ol 
the  United  States  Steel  Corporation  were  scarcely  optimistic 
tor  while  he  made  it  plain  that  there  would  be  an  ultimate 
recovery  from  the  depression,  he  said  before  his  board  of  di- 
rectors that  thev  were  six  months  nearer  the  time  ol  re- 
covery than  thev  had  been  the  previous  meeting  which  he 
mi.  mled  This,  however,  establishes  no  very  definite  date. 
Quotations    for   lots    of    100    tons    and    over    from    the    points 

»-»•- ■--■ «     k--~,,»i, ..-„    Foundry    No.    2. 

$14.75    to    $15.25; 


Pig 


,,  Pittsburgh,  bessemer  is  $14.90  and  basic  $18.90  These 
quotations  include  the  90c.  freight  rate  from  I  lie  valley  to 
Pittsburgh  In  Birmingham,  Southern  Foundry  No.  2  is 
$10.50   to   $11. 

N».-.-l  RallK— The  buying  of  rails  has  been  at  a  minimum. 
All  of  the  railroads,  not  only  in  the  Fast,  but  throughout  the 
country  are  awaiting  the  action  of  the  Interstate  Commerce 
commission  relative  to  the  Increase  In  freight  rates,  and  un- 
til this  is  announced  one  waj   or  another,  there  is  little  iik.-ii- 

i .i   ..I    .mi    rail   orders   of  importance   being    received       it    is. 

moreover     more    than    probable    that    the    orders    placed,    even 

■  i hi    the   decision    be    favorable,    "ill    not    be   large    tor    tin 

railways    will    economize   as   much    as    possible   tins   season. 

Quotations  are  as  follows  for  lots  of  500  tons  or  over,  but 
when  only  a   few    tons  an  ;   somewhat   hignei    prl   - 

i ,.    demanded        Sta  ndard       e.  of    bessemer    rati! 

onenhearth  rails.  '  Phi  quo!  itions  being  f.o.b.  Pltts- 
i.  h  Glrdei  rails  In  SO  ft.  lengths  an  $86  10  per  cross 
ton  and  in  60-ft.  lengths,  $88.40  both  fob.  New  i.nk. 
Other  quotations  f.o.b.  Pittsburgh  for  large  lots  are  as  fol- 
lows; 25  to  15  lb.  sections,  1.25c.  per  lb.;  16  to  BE  lb 
tions  l  10.  i  I  ""l  I  I  lb.,  1.35c:  8  Rnd  10  lb  .  1  10c  nil  In 
,  irioad  lots  f.n.b  rue  but  gh  In  Mew  Voi  k  relaj  Ing  rails  are 
quott  d  at  $2     10  to  $22,   .i  nd   I  n  I  !hi.  a 

Track    Supplies     Business    has    I n    extremelj     quiet,    the 

railroads    buj  ore    thin    ordinary    replacements 

required    and  In  some  cs  ■    cut   do\i  n  ot 

unts.     Mills  making   spikes  and   the  like  are 
i  ot  opi  rating  to  much  more  th  in   50'      of  .  apacll  j       Prli 

I 

bolti     ■-  " re  nul  M0,   and   splice 

•    lb      Tie    pi 
net    ton      The   extras   on 
,,i    ,,.,,i    boat    splk.      .'■  ■     uni  hanged 
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Structural  Material — Practically  no  improvement  has  been 
shown  in  the  situation  during  the  past  month.  In  fact,  in 
some  Quarters,  work  has  been  so  scarce,  that  fabricators  have 
shaded  prices  to  such  an  extent,  that  there  is  little  profit. 
During  the  early  part  of  the  month,  work  seemed  to  be  de- 
veloping at  a  fair  rate.  In  Pittsburgh,  several  large  building 
contracts  were  awarded.  The  largest,  the  Telephone  Build- 
ing, requiring  3S00  tons.  In  Charleston,  a  bridge  contract  re- 
quiring 1500  tons  and  in  Zanesville,  Ohio,  a  bridge  requiring 
1400  tons  were  awarded.  Building  activity  has  been  more 
noticeable  in  the  middle  west  and  western  states.  In  Chicago, 
San  Francisco,  Portland,  Kansas  City,  large  building  con- 
tracts were  reported.  In  New  York,  however,  little  work  out- 
side of  subway  construction  has  been  noted.  Several  subway 
contracts  have  been  awarded  calling  for  3000  to  10.000  tons 
each  and  requests  are  now  being  made  for  about  12,000  tons 
of  material  for  such  work.  It  is  estimated  that  there  is  ap- 
proximately 200,000  tons  of  subway  work,  yet  to  be  let.  In 
Cleveland  a  contract  requiring  20.000  tons  is  pending.  The 
contract  has  not  been  placed  for  the  William  Penn  Hotel,  in 
Pittsburgh,  requiring  6000  tons,  nor  for  the  Chesapeake 
&  Ohio  R.R.  bridge  at  Portsmouth.  This  will  require  about 
15.000  tons.  Prices  are  quoted  f.o.b.  Pittsburgh  at  1.15c. 
although  on  desirable  orders  as  low  as  1.10c.  has  been  done. 
This  includes  I-beams  3  to  15  In.,  channels  3  to  15  in.,  angles 
3  to  6  in.  and  tees  3  in.  and  over.  Other  quotations  are  as 
follows:  I-beams  over  IS  in.,  H-beams  over  IS  in.,  channels 
over  16  in.,  and  angles  over  6  in.,  1.25c;  tees,  1.20c;  deck 
beams  and  bulb  angles,  1.45c:  hand-rail  tees,  1.90c.  Cutting 
to  specified  lengths  is  charged  for  at  the  following  rates: 
Under  3  ft.  to  2  ft.,  inclusive,  25c.  per  100  lb.;  2  ft.  to  1  ft., 
inclusive.  50c:  less  than  1  ft..  $1.55.  No  charge  is  made  for 
cutting  to  specified  lengths  over   3   ft. 

Cast-Iron  Pipe — Business  has  been  exceedingly  quiet  and 
quotations  have  eased  off  further.  In  Birmingham,  6-in.  pipe 
is  selling  at  $1S.50.  This  is  the  lowest  quotation  reached 
in  that  district  for  several  years.  In  New  York,  similarly  low- 
prices  have  been  named.  Even  at  the  attractive  quotations 
offered,  few  companies  seem  to  come  into  the  market  for  any 
quantity  of  pipe.  Pipe  foundries  are  operating  at  60%  of 
capacity  or  less. 

Quotations  are  as  follows: 

Chicago,  4  in.,  $26;  6  to  12  in.,  $24;  16  in.  and  upward, 
$23.50. 

Birmingham,  Ala.,   4   in.,    $20.50;   6  in.  and  upward,   $1S.50. 

New   York,   N.   Y.,    6    in.,    $20.50   to    $21    and    larger. 

These  prices  are  per  net  ton  of  2000  lb.  Gas  pipe  is  held 
$1    per    ton    higher   in    all    markets. 

Plates — There  have  been  a  few  more  car  orders  placed 
recently  in  anticipation  of  a  large  crop  vield.  These  include 
3000  cars  for  the  Illinois  Central,  3000"  for  the  Chicago  & 
Northwestern.  Most  of  the  cars  called  for  are  the  box  type. 
The  report  of  the  American  Railway  Association  shows  that 
the  number  of  idle  cars  increased  continuously  in  all  sec- 
tions of  the  country.  There  has  been  some  cutting  of  quo- 
tations by  the  smaller  mills,  plates  on  desirable  orders  sell- 
ing as  low  as  1.10c.  Pittsburgh.  For  the  most  part  the  price 
is  1.15c.  base  Pittsburgh;  for  gages  under  %  in.  and  including 
i3,;  in.,  1.25c  Pittsburgh;  for  gages  under  ,V  to  and  including 
No.  8,  1.30c.  Pittsburgh.  Plates  in  New  York  are  quoted  at 
1.31c  In  Chicago,  mill  deliveries  are  1.25  to  1.30c,  while 
plates  from  store  are  hold  at  1.65  to  1.75c.  All  of  these 
prices  are  per  pound. 

Pipe — The     revision      in     discounts      early      in      the      month 
brought    slightly    lower    prices,     which    amounted    to    a     drop 
bout    one    point        Pipe     mills    ,\re    operating    from    50    to 
<>'.    of  capacitj       Discounts  are  as  follows: 


Black       Galvanized 


•'",  -  to  2-in.  steel  butt  «•  Ided 
2%  -to  fi-in.  steel  lap  welded 
7  -  to  12-ln.  steel  lap  welded 


At     these    discounts     thl 

irgh  .-,  re  :is  follows 

, Ce  n  ts > 

Diam-  Galvan- 

eter                   Black  Ized 

•y.-ln 2.30  3.27 

l-tl                              3.40  4    85 

1'4-in I    60  6   50 

L«-ll                          i.50  7. so 

2-ln 7    40  10.50 

2'A-ln 12.20  17.30 

3-ii. 16.00  22.60 

,  ...    22   90  32   30 


net    prices    of    pipe     per     foot     :.( 


, Cents , 

DIam-  Gal  van  - 

eter  Black         ized 

5-in 31  .00  43.60 

6-in 4  2    nri  56    so 

7-in 57   oil  80.00 

s-in 60.00  86   00 

I'-in 84.50  $1.19 

10-in 99    00  $1  .  42 

11 -in $1.12  $1    (Hi 

12-ln  . . .  $1.22  $17  1 

m. .-■•(«     The   mill      in     running    to    iboui    501 1    ol    •  apaclt  i 
appeal    to  bi    m  u    thi    bottom,   but    it    would   not    be  at 

all    SUIT)  Short,    sharp    drive      •  ,,,      madl  II     would 

amount    of   business   and    cleat    the   atmo 
phere, 

The   following    quotations  are  current    for  large  lots    f.o.b 
i 'i 1 1   burgh,  and   foi     mall   Iota   f.o.b.  Chicago 

The  I  ioiib    are    current     foi     largi     lots    In 

store,  Mew   JTork  : 

■  ■■  uti    per  pound 

I  lot 

■      I  Blacl           Gal' 

I     i  i                                                      i  •■  i  -,              2  7n 

I    ■                      1.9  2  20               2  7r. 

I  60                    I  8  i  2.25               2  75 

■  i  o 

2   10  i 

'■   I"  :    |0 

a  i" 
>    p  2.«r, 
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Old  Materials — In  New  York,  prices  quoted  for  heavy- 
melting  steel  scrap  and  pipe  scrap  are  slightly  lower,  but 
the  market  shows  less  weakness  than  a  month  ago.  There 
seems  to  be  no  buying,  still  there  is  little  pressure  to  sell. 
It  would  seem  as  though  quotations  had  nearly  reached 
bottom. 

Heavy-melting   steel    scrap    $8.00  to  $8.50 

Pipes   and   flues    8.00  to    8.25 

No.   1    railroad    wrought    10.00  to  10.50 

Stove    plate     7.50  to    8.00 

Malleable    cast     7.25  to    7.75 

No.    1    machinery   cast 10.50  to  11.00 

No.    1    yard   wrought    long 8.50  to     9.00 

Wrought    turnings     5.50  to     5  75 

In  the  Chicago  market  there  has  been  more  unevenness 
in  quotations,  and  all  changes  have  been  toward  lower  levels. 
Heavy-melting  steel  scrap  is  distinctly  weak,  and  the  rail- 
roads keep  offering  fairly  large  quantities.  Prices  of  scran 
in   and    around    Chicago   are   as   follows: 

Heavy-melting    steel    scrap $9.50  to  $10.00 

Per   net    ton 

No.   1   railroad   wrought    9.00  to      9.50 

No.    2    railroad   wrought    8.50  to       8.75 

No.   1    cast   scrap    10.00  to    10.25 

Pipes   and    flues    6.75  to       7.2o 

Agricultural     malleable     8.00  to       8.50 

Railroad    malleable     9.00  to       9.50 

In  the  Pittsburgh  market  similar  conditions  prevail.  Con- 
sumers are  buying  very  sparingly,  and  indications  are  that 
there  will  be  little  real  buying  until  some  of  the  accumula- 
tion is  cleaned  up.  Prices  show  practically  no  change  from 
a  month  ago,  which  is  a  more  or  less  favorable  sign  as  it 
might  be  taken  to  indicate  that  the  bottom  had  been  reached. 
Quotations    per    gross    ton    are    as    follows: 

Heavy-melting  steel  scrap $12.00  to  $12.25 

Re-rolling    rails     12.75  to    13.00 

No.    1    foundry    cast    11.50  to    11.75 

Old  car  wheels    11.25  to     11.50 

Machine    shop    turnings    7.50  to       7.75 

Railroad   malleable    11.00  to     11.25 

Steel  Shapes — Less  activity  than  a  month  ago  could 
scarcely  be  possible,  but  the  business  from  store  is  so  limited 
that  even  small  orders  are  most  welcome.  For  small  lots 
from   warehouse  in   New  York   quotations  are  as  follows: 

Cents 
Refined    iron.  Per  lb. 

1    to    176    in.,    round    and    square ISO 

1%    to    4    in.    x    %    to    1    in 1.80 

1  %   to  4  in.  x    Vi    to    ,rt    in 2.00 

Norway    bars     3.20 

Burdens    bar   iron    3.15 

Soft  steel: 

%    to   3    in.,    round    and    square 1 

1  to  6  in.  x   %   to  1  in 1 

1    to  6  in.   x    1,4    and    ^   in 1 

Rods — %    and    »    in 1 

Bands— 1  %   to   6x  ft    in.    to    No.    S 2 

Beams  and  channels — 3   to   15   in 1 

Ang  les 

3  in.  x    Vi    in.  and   larger 1 

3   in.   x    ft    in.   and    %    in 2 

1%    to    2  y2    in.    x    %    in 2 

1  'L.    to  2%    in.   x    ft    in.  and   thicker 1 

1   to  Hi    in.  x    ft    in 2 

1    to   1  Vi    in.   x    %    in 2 


3    in. 


o   2%    x    V*    in 2.0t» 

0   2%    x    ft    in 2.10 

and   larger 190 


spiral  Riveted   Pipe— Prices  ar 

lowing    quotations    are    f.o.b.    fact 
NVw     York,    being    figured    at    a    < 
from   list.      These    are    for   orders 
$250.      For  large  orders,  prices   an 
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I     price    per    100    ft. 
With    bolted    joints   complete 


Asphalted 

$21 ,48 

23    ,-.' 

35.70 

in    70 

16   so 

50    In 

71.08 

76   57 

88    IS 

96   55 

106   r,  I 

III    so 

124.82 

175.95 
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2  10  64 
281  01 
292.41 

3  1  I  SO 
300    15 


Igi 


I  ;.il\  :ill- 

ized 
$30.74 
37  .11 
10.73 
56  81 
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7  1.22 

96. a 

|0S  "( 
118.88 
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i.i,.    i:  ...        The  freight   rntoB  Inlnhcil   steel  produrtl 

from  Ho  Pittsburgh  District,  Including  plntes,  structural 
shnnci  merchant  steel  an. I  Iron  bars,  pip.-  fittings,  plain  and 
gal    tnlzed    wire,    nails,    rivets,    splkei     and    I. ..lis    (in    kegs). 
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black  sheets  (except  planished),  chain,  etc.,  are  as  follows,  in 
cents  per  100  lb.:  Albany,  16;  Buffalo,  11;  Boston,  18;  Balti- 
more, 1'4%;  Canandaigua,  13Vi;  Cleveland,  10:  Columbus,  12; 
Cincinnati.  15;  Chicago.  IS;  Denver,  Colo.,  85^4;  Harrisburg, 
14Vi:  Louisville,  18;  New  York,  16;  Norfolk,  20;  Philadelphia, 
15;  Rochester.  lli2;  Richmond,  20;  Scranton,  15;  St.  Louis.  23; 
Washington.   14%. 

Snitch  Points — The  following  prices  are  named  f.o.b.  mill, 
for  switch  points  in  lots  of  ten  or  more  pairs:  for  60-lb.  rail. 
10-ft.  points,  S16.25;  15-ft.  points.  $17.50:  for  70-lb.  rail.  10-ft. 
points.  SIS:  15-ft.  points.  $25:  for  SO-lb.  rail.  10-ft.  points. 
$25.50;  15-ft.  points.  $27.75;  for  90-lb.  rail.  $33.50.  All  of  the 
above  are  furnished  with  three  rods,  except  the  10-ft.  points 
for  60-   or  70-lb.   rail,   which   have  only  two. 

Nails — Prices  continue  nominal.  Factories  are  operating 
to  about  60^7  of  capacitv.  Quotations  to  retailers  in  less 
than  carload  lots  are  as  follows:  Wire  nails,  $1.75;  cut  nails, 
$1.70.  These  quotations  are  f.o.b.  Pittsburgh.  In  New  York 
wire  nails  from  store  are  $2  to  $2.05  and  cut  nails  $1.95  to 
$2.  In  Chicago  wire  nails  are  $1.93.  All  of  these  quota- 
tions  are   per   keg   of   100    lb. 

Pilincr.  Steel  Sheets — Business  continues  very  fair  in  this 
line  of  material.  Some  of  the  largest  manufacturers  have 
some  good  orders  and  smaller  makers,  that  is,  the  makers 
who  turn  out  a  less  tonnage,  have  made  few  complaints. 
The  price  is  steady  and  well  maintained  on  a  basis  of  1.60c. 
Pittsburgh. 

Coke — The  market  is  uncertain.  Makers  are  asking  $2 
for  contracts  covering  later  shipments,  but  furnaces  are  re- 
luctant to  pay  more  than  $1.75.  In  fact,  several  furnaces  have 
been  able  to  buy  as  needed  for  some  time  at  around  this 
figure.  Buying  is  month  by  month  instead  of  long-time  con- 
tracts. It  seems  unlikely  that  the  price  of  $2  will  continue 
until  there  is  a  steady  demand  for  iron.  For  72-hr.  foundry 
coke,  $2.40  to  $2.50  per  net  ton  at  oven  is  the  unchanged 
price.  The  output  is  slightly  less  than  a  month  ago,  being 
312.000  tons  weekly  compared  with  335.000  tons  in  the  upper 
and  lower  Connellsville   regions   a   month  ago. 

Rivets  —  Prices  have  again  been  reduced.  Cone-head 
boiler  rivets  are  quoted  at  1.70  to  1.75c.  and  structural  rivets 
at  1.60  to  1.65c.  both  f.o.b.  Pittsburgh  and  in  carload  lots. 
Manufacturers  are  operating  to  about  50<~7  of  capacity.  These 
prices  are  per  pound  fob.  Pittsburgh. 

Wire — Business  shows  no  improvement,  but  prices  have 
not  declined  any  further.  Plain  barbed  wire  is  $1.35  base; 
painted  barbed  wire  to  jobbers  in  carload  lots  is  $1.55:  to 
retailers  in  carload  lots.  $1.65;  galvanized  barbed  wire  is 
$1.95.  These  quotations  are  per  100  lb.  f.o.b.  Pittsburgh.  In 
Chicago  plain  wire  is  $1.55,  while  painted  barbed  wire  is 
$1.7S,  and  galvanized   barbed  wire,  $2.10. 

C'lintn — Prices  are  steady  and  without  change,  as  follows 
These  prices  are   per  100  lb.,   f.o.b.   Pittsburgh: 


-Cents  per  pound- 


8 

...      $7.50 

V>    and     ,», 
%    and 
•',     and 

4.95 

in 

3.95 

■■- 

3.40 

%    and 

,■.. 

in 

3.20 

l    to    l>i    in 

3.00 
2.90 
2.  SO 


EXTRAS    TO    ABOVE    LIST    PER    100    POUNDS 


F..    i:i: 

A-ln.   and    £-in $1.50 

ft -In.    and    larger 1.25 


For  BBB 

$2.00 

1.75 


it  1 .1  \  rmo   i  \>.     M  ITER]  LLS 


Triangle    Mesh — Business    is    not    .specially   active, 
tlons  are   without   change    as   follows: 


PRICE  PER   1""  SQ.FT. 


Style 


, Plain 

mat.  rial 

Less  than 

,  , Gal 

vanized , 

Less  than 

Cross  See. 

ear  lets 

car  lots 

Carload 

and  over 

Carload 

and  over 

ft.  width 

lots 

in. sq.ft. 

hits 

10,000  sq.ft. 

0.102 

$1  .en 

$1.23 

$1.12 

$1.34 

B.077 

0.80 

0    9" 

0.S9 

I      llll 

0.058 

0.63 

(1.77 

n  ;i 

0.S4 

0    iM  i 

n      I- 

ii    60 

o  . 

0.66 

n.  lTn 

1    69 

1     vs 

2.24 

ii  1  12 

1.46 

1.77 

1    62 

1  .93 

0.124 

1  .29 

1    61 

1     13 

1.71 

ii    1  in 

1. 11 

1  .  12 

1    30 

1     :.:. 

"i 

ii    96 

1.11 

1  .n7 

1.28 

16 

0   80 

ii    0  18 

n   66 

0    bo 

0.73 

n    v7 

ii    261 

2.  19 

8.02 

. 

..    _.,, 

0.826 

2.16 

2    62 

2    in 

2.86 

ii.  196 

1    93 

2.34 

2.11 

2.55 

ii    1  16 

1     IS 

|      v.l 

1.64 

n    106 

1.111 

1    12 

1.56 

0.81 

I    06 

ii   97 

1.18 

1.56 

I    30 

i  68 

n   126 

8   06 

1.08 

3    :.  1 

2   06 

2    is 

2.27 

2.70 

ii    161 

1  .72 

2.05 

ii  mi 

1    in 

1    28 

1.46 

lai    «  i.n  hs  of   l  8,   22 
Standard    lengths    in    mils   are 

llnr».    Concrete    Reinforcing.     The    bottom     has     evidently 

Keen    reached    and    while    there    hai  competition 

Il.l5c.  remains  the  low   price     The  Importatli  bars, 

io   much    feared    one    oi    t«"    months   ago,    turns   out    to   havo 

|>een   unimportant:     Quotations  arc  as   follows: 


Mill  shipments 
Size  Pittsburgh 

%-in.    and   larger 1.15 

%-in 1 .20 

%-in 1.35 

%-in 1.45 

^4  -  i  n 1.75 


Warehouse 

Pittsburgh 


2.30 


Delivered 

f  ii  i in 
warehouse 
New  York 


2.75 


METALS 

Tin — In  sharp  contrast  to  the  other  metals,  the  tin  market 
has  been  anything  but  stagnant.  During  the  earlier  weeks 
of  the  month  buying  was  fair,  though  spotty,  the  New  York 
quotations  keeping  within  a  range  of  33.50  to  34.50c.  for 
future  shipments.  So  encouraging  was  the  outlook  on  the 
26th  that  the  big  operators  in  New  York  were  refusing  cash 
offers  at  33.55c. 

On  the  morning  of  the  27th  the  cables  from  London  an- 
nounced a  drop  of  £2,  and  next  day,  on  the  2Sth  there  was  an- 
other drop  of  £4  followed  almost  immediately  by  a  furthei 
decline  of  £1  12s.  6d.  For  the  present  the  market  stands  at 
about    31.90c. 

The  market  is  in  such  a  mean  state  that  a  revision  of  two 
cents  either  way  is  not  unlikely.  A  partial  cause  of  the 
sudden  weakness  was  the  cabled  report  that  shipments  from 
the  Straits  would   be  unusually  heavy. 

Copper — There   has   been    hardly   a   ripple   in   the   continued 

dullness  of  the  copper  market  during  the  month.  Electroly- 
tic has  been  held  at  14.23c.  future  delivery,  during  the  whole 
period,  and  still  stands  at  that  figure.  Around  the  middle  of 
the  month  it  seemed  for  a  while  that  the  market  would  liven 
up.  Several  transactions  were  reported  involving  million- 
pound  lots,  but  during  the  last  week  there  has  been  a  re- 
turn   to    the    previous    dullness. 

The  total  visible  stocks  on  hand  in  this  country  are  70.- 
000,000  lb.  as  compared  to  64.000,000  lb.  a  month  an..  In 
Europe  there  has  been  a  proportionate  increase,  the  stocks 
for  May  being  52,000.000  lb.  compared  to  46.000.000  lb.  in 
April. 

Lend — During  the  month  lead  has  been  fairly  firm  and 
quite  a  little  business  has  been  reported.  Prices  have  been 
maintained  almost  steadily  at  3.S5c.  to  3.95c.  New  York.  3.90c. 
being  the  price  at  this  writing.  During  the  past  week  some 
slackening  in  actual  business  is  apparent,  but  this  is  sai.l  to 
be  due  to  the  fact  that  the  big  producers  are  not  inclined  to 
sell  ahead,   having  strong  confidence  in   advancing  prices. 

Spelter — The  course  of  prices  in  the  spelter  market  has 
been  uneventful.  For  the  past  two  weeks  business  has  been 
done  at  5.2(lc.  as  compared  to  an  average  of  5.10c.  during  the 
first  half  of  the   month. 

Miscellaneous  Metals — The  market  for  all  kinds  of  metal 
products  is  soft.  Copper  sheets  are  Uc.  lower  than  last  montii 
and  tin  is  cheaper  than  any  time  in  the  last  five  years.  Prices 
for  small    lots  are   as   follows: 

Bismuth    $2.25 

Brass  tubes,  iron-pipe  sizes: 

%-in 17 

%-    to    3-in 16 

3%-in 16 

4-in .17 

Brass  rods .  1 5  'i 

Brass  sheets .15\s 

Solder,   half  and   half  guaranteed .23 

Zinc  sheets .OSVi 

Manganese   bronze    rods    .25V4 

Copper  sheets,   base    .19% 

I'ig   tin    (five-ton   lots,    cash) .31  >- 

Old  Mctnls — The  market  is  less  active  and  most  quotations 
are  lower.     Dealers'  buying  prices,  New   York,  are  as  follows: 

Cents 

Copper,   heavy   and   crucible    13.00 

Copper,    heavy    and    wire    12.75 

Copper,    light    and    bottoms     11.25 

Brass,    heavy    

Brass,    liuht    7. mi 

Heavy   machine  composition      11.25 

Composition  turnings   9.7", 

Lead,    heavy    

Lead,    tea    

Zinc   scrap    3.75 

oil.s    \\i>   PAINTS 

Petroleum    Products      1  crude   oil    al    the   wells 

has  been  again  reduced.     Shlpmenl  of  heavs   oils  from  Mexico 
have  been   more  or  less  Intermittent,  but   a   regular  suppl)    Is 
now   coining   In.     For   Pennsylvania,  second   hand   and    1 
$1.80  Is  quoted,   Mercer   black   and   New   Castle   Is    • 
Ing  is  si.   Kansas  .111.1  Oklahoma  are  only  6c.  per  bbl.  cheaper 
California  oils  are  quoted  on  a  new  basis  as  follows 
21    to   23.9   gravity,    16c;    21    to   86.9    gravity.    50c;    '.'7    to 
gravity,  55c      29   to   80.9   gravity,   60<  .   and   81    t"   82.9   gravity, 

Prices  of  refined  products  are  unchanged  al  20c  for  auto 
naptha  In  wood,  16c  for  auto  naptha  In  steel  barrels  Kero- 
sene from  tank  wagon  delivery  is  5c  All  the  prices  an  for 
New    v..i  k   dellvi  rj 

Linseed  on  The  price  is  without  change  at  68  to  64c  for 
city    raw.     The    prl  It    about    7c     higher    at     $1.53 

Duluth 

Spirits    Turpentine      The    market     Is    6XC Inic.lv    quiet     an. I 

prices  show   no  change   from   taat   month,     in   New   york 
.  1 1  ■  >ted   til    17.     and   In   Savannah   al 

I   nr In.  .111.         i  ;i\e     is     sold     111     lots     of     one     ill' 

barrels    al    BOi      per    gal.,    f.o.b     New     York       tn    half 

.  .111.1   :t  1   gal     it   86c    per  gal.,  f.o.b    New  ^ 
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«'L\1     PRODUCTS 

The  burden  of  heavy  stocks  of  sewer  pipe  carried  by 
manufacturers  has  proved  too  much  of  a  load  to  be  carried 
anv  longer.  A  sharp  reduction  in  prices,  as  much  as  16%  in 
some  cases,  was  made  on  June  1,  in  the  hopes  of  bringing  in 
orders  Revised  discounts  are  as  follows:  3-  to  24-in.,  7b  h , 
27-   and   30-in.,   fi7<;;   33-  and   36-in.,  62%. 

At    these    discounts    the    net    prices   per   foot 
are   as   follows: 

SEWER    PIPE,    TER    FOOT 


Ini     0.4750 

2(1    i  i  $0.5625 

22  i  0-73 

24  in  0.8123 

27  m:: i.« 

30   in l-s2 

33    in 2.38 

2.67 


ft.,    $12;     36     ft., 


Size 

Delivere< 
N.    V. 
$0.0625 

0.0625 

11.  10 

11.111 

11.1375 

ii.'Ji" 

11.25 

36    in. 
Flue  Linings — A  cut  of  nearly   18' 


,     was  announced  June  1. 
Tb.-   new  dTscount   is   76",     from   list.      At    this   discount   the   net 
prices  per   foot.   New    York   delivery,    are   as    follows: 
Weight      Price  W 


4y"..\13-in.  . 
4%x8-in.  .  . 
7%x7%-in. 
8%x8%-in. 


in  lb. 

14 


per  ft. 

$0,085 
ii.  ins 
0.24 
ii    96 

ii    His 


8%xl3-in. 

8%xl8-in 

1  3x1  3-in 3 

13xl8-in 5 

L 8x1 8 -i n .  . 


28 


per  ft. 

$0. 156 


75 


Hollow  Tile — Prices 
f.o.li.    Perth    Ambos  : 


steady   and    unchanged 
Price  per   block- 


Si  z. 
4xl2xl2-iM 
6xl2xl2-in. 
8xl2xl2-ii 

10xl2xl2-in. 

12xl2xl2-in. 


Hollow 

wall  tile 

$0.06 

0.084 

0  102 

0.12 

0.15 


Size 
2xl2xl2-in. 
3xl2xl2-in. 
4xl2xl2-in. 
6xl2xl2-in. 
8xl2xl2-in  . 


[nterioi 

partitio 
block 


$0,048 
0.04S 
0.052 
0.072 
0.006 


tea  v  j 

Medium 

in  in 

7.20 

15    'I 

III  Sll 

21.00 

1  1    Pi 

26.  (Ill 

IS. 00 

31.00 

i  60 

36  00 

25  20 

II  00 

28.80 

81  50 

36.00 

62.00 

18.20 

72  mi 

50  1" 

82.00 

87.60 

93  'in 

6  i  ■  0 

]  I  03 

72.00 

I   L3 

70.20 

1.21 

87.40 

III 

$1.01 

1 . 6  5 

1.16 

L.85 

1.3  0 

■  a  . 

1    1  1 

'     8 
3  lo 

a  ,a 


16    ft.,    $6.60;     20    ft.,    $7.50;    25    ft.,     $0.4 

$1  I  60 

Caps  in  lots  of   10,000  are  $7@8  per  thousand. 

Blasting    machines    for    10    hobs    are    S12;    25    holes,    $20;    50 

holes.    $40.    loo    holes,   $60. 

Telegraph  Wire — The  demand  for  telegraph  wire  has  been 
fair.  For  lots  of  fair  size,  the  wire  measured  in  Birming- 
ham wire  gage,  prices  are  as  follows:  "Extra  Best,"  Nos. 
6  to  9.  4%c;  Nos.  10  and  11,  4Vie.;  No.  12,  4%c;  No.  14,  5y8c.; 
"Best  Best"  Nos.  6  to  9,  3%c;  Nos.  10  and  11,  3%c;  No.  12, 
314c.:  No.  14,  4c.  Actual  freight  is  allowed  from  Trenton, 
N.'j.,  where   it  does  not  exceed   25c.   per   100   lb. 

Lighterage  Limits — The  free  delivery  or  "I,ighterage 
Limits"  in  New  York  City  are  as  follows:  In  Manhattan, 
from  a  point  opposite  the  Fort  Lee  ferry,  south  along  the 
Hudson  River  around  the  Battery  and  north  along  the  East 
and  Harlem  Rivers  to  the  Jerome  Ave.  Bridge  at  155th  St. 
In  New  Jersey,  south  from  Fort  Lee  ferry  to  Bayonne  City, 
ooints  on  the  north  and  east  shores  at  Staten  Isla.nd,  between 
Bridge  Creek  (Arlington)  and  Clifton,  both  inclusive,  and 
in  hilling  Rim  Park,  Erastina  and  Shooters  Island.  In  Brook- 
Mi.  from  69th  St.,  Bay  Ridge,  north  to  Pot  Cove,  Astoria, 
Long   Island   City. 

Asbestos — Asbestos  building  felt  and  sheathing  in  less 
than  ton  lots  is  3%c.  per  lb.  for  the  light,  weighing  from  6 
to  30  lb.  per  100  sq.ft.;  4c.  per  lb.  is  charged  for  the  heavy, 
weighing  from  45   to  56  lb.   per  sq.ft. 

Millboard  is  made  in  standard  sheets,  40x40  in.,  and  41x-)0 
from  2  to  27  lb.  per  sheet.  The  net  price  in  100-lb.  lots  is  5c. 
per  lb. 

Asbestos  wood,  used  for  fireproofing,  ventilators  and  smoke 
jacks,  comes  in  sheets.  36x48  in.,  42x4S  in.  and  42x96  in.  The 
prices  per  sheet,  f.o.b.  factory,  in  New  England,  are  as  follows: 


Kooflng  Tile— Business    for   the   month    has  been   very  quiet 

but   prices    remain    steady.      The    best   grade    of  promenade    tile 

roofing.    6x9x1    in.,    laid    in    place,    providing    the   area of   the 

roof     is     sufficient     to    take    approximately    In. 000    pieces,    can 

idled  $25.    per   sq.yd.    or    a    little    less.      The    specifics 

ttons.  c tion  of  the   work,  also  transportation  and  handling 

facilities   of   shipping    and    laving    the   material,    would   cause   a. 

en ...■■        Red    mm  lazed    ,  ooflng.  tiles    of the  standard 

I    ,,.  .         .,  i,    ,,       the    Gei  mi nd    Spanish    types,    can    be    ap- 

,.,:';,,  approximately  so.25  ,.e,  sq.ft..  providing  the  roof  has 
!,,,  area  of  about  3005  sq.ft.  or  more,  depending  on  the  con- 
struct        Prices  are   less  on   plain  roofs   than  on   thus,-   tat 

.,,,     , .,,,     ,,,,    bj     .1. inner    windows,    valleys,    and    hips    Ol     wneie 

,   i    graduated     work    is     necessary.      Special     round 

;':,!ll,i     run    the    price    considerably    beyond    the    men- 

ti  oi    i     tpproxi te 

MILL    SI  PPLIES 
Belting— There    is    little    business,    but   prices   seem    fairly 
well    maintained       The    discounts    on    rubber    belting   are    as 
follows-  Bes      trad standard,  60  and  lo  and    in ',  .com- 
petitive' 70  and    m-         Leather   belting   can  be  had  as  follows: 
;:,.,.  *    i ..■.      heavy,   50   10   and    ■',  ;   medium, 

'"' 'A,  ,;,  bo  i  ati  counts,  the  net  prices  per  foot  of  leathi  r 
belting   ai  •    a      follow  s 

LEATHER     BELTING     PRICES    IX    CENTS    PER    FOOT 

Siz< 

Heavy 

1  11.50 

I  i  16.50 

22.75 

Z*  34.25 

to  on 
I  ,   ,0 
5 

6  6       0 

7  80.00 
s                                 92.00 

1.02 
10  I" 

II 

12  '    ' 

I  I  I  60 

16  1.82 

i 

2.28 
22 

24  3.71 

30 

t  L0 

<  I. DeltlDB      Pi "'  Inui       i    char    ed        Quotal  Ion 

folio  i  ,"'•'.• 

I  fl      I P°       '       Il|'l.  '"   .,  ' 

hp„  3t  "  ' ; '      '""     " 

l,  ,    i ipl'  to.    MB  B    per   horjepowi  i 

,.-,,,,, I,,,     to    500    hp      7  '   in     ■    ni mpleto,    18(3  I    pi  I 


Wi 
Thickness     po 

%-in 

A-i'i 

Vt  -in 

%-in1:  ::'" 

i7n  -  i  n  ■  ■ 
%-in.  . 
A-in.    . 


3 
3% 

4 
4  V. 


$0  OS 
0.12 
0  16 
0  20 


Weight, 
Thickness      pounds 

%-in 5 

^i-in 6 

%-in 7 

1-in 8 

UJ -in 10 

l%-:n 12 

1  -,  -in 16 

2-in 16 


$0.40 
0.44 
0.48 
0.52 
0.56 
0.64 
0.72 
0.80 


Asbestos  sheathing,  corrugated,  sells  at  15c,  per  sq.ft. 
f.o.b.    mill  eastern  Pennsylvania. 

Iinlilier — Quotations  have  eased  off  further  during  the 
month  and  business  is  of  relatively  small  volume.  Up-riveS 
Para,  fine,  can  be  had  as  low  as  71  e.,  and  Up-river  Para, 
coarse,  at  42  (a' 43c.  Caucho  ball  is  nominal  at  42c.  African 
rubbers  are  slightly  cheaper  at  4Sc.  for  both  red  and  black 
Congo.  Scrap  rubber  is  slightly  cheaper  and  buying  prices 
are  quoted  as  follows:  Automobile  tires,  4%@5c;  bicycle 
tires,  3c;   air  brake  hose,   2%@3c;   inner  tubes,  16@17c. 

Itnilway  Ties — Business  is  most  unsatisfactory  and  prices 
are  more  or  less  normal.  For  7x9  in.  by  8  ft.  6  in.,  83c.  is 
quoted;   6x8  in.  by  8  ft.,  72c;   6x9  in.   by  8  ft.,  78c 


ciTtUKi    NOTICES 


Catalog 

Catalog 


him  i.i.i.  nun  n 
Explosives     i'i   tmlti    ol    th<    I  Ind   grenei  ally    u  •  6   bj   eon- 
,i  .i  i  ad i     is  sold 

at  , ,  a   25  ii,    in   lots  ol  10.000  " 

old     ,i    thi     rollo  '    na    p  Ices: 

Ii   12  f  0 ' ■"  '"" 


Whiting     Foundry     Equipment    Co.,     Harvey,    111. 
No.    107.       Air    hoists.       1 11  list  rated.    20    pp.,    6x9    in. 

llilmiek   Foundry-Machine  Co.,    Fairmont,  W.  Va. 
Frogs  and  switches.      Illustrated,   22   pp.,  5xS   in. 

Herman  Bacharach,  14  Wood  St..  Pittsburgh,  Penn.  Cata- 
log B.  Hydro  volume  and  pressure  recorders.  Illustrated.  16 
pp.,    6x9    in. 

Cyclone    Drill    Co.,    Orr'ville,    Ohio.      Catalog    H-30. 
rod    tools.       Illustrated,    72    pp.,    7.\10    ill. 

Joseph  <:.  Pollard,  141   Raymond  St.,  Brooklyn,  N.  Y.     C 
log,      Contractors'     tools    and    supplies.       illustrated, 

6x9    ill. 

McTiernan-Terry   Drill  Co.,   333   Broadway.  New  York, 
litin.     Pile  hammers,     Illustrated,  2s   pp.,  6x9  In. 

United  States  Asphalt  Refining  Co.,  90  West  St.,  New  York 
B clet.      \zi.e  asphalt.      Illustrated,   28  pp.,  7x9%   In. 

The  Brown  Hoisting  Machlnerj   Co.,  Cleveland,  Ohio 
log    1  >.      Tramrail    systems,    trolleys,    electric    hoists.      1  litis 

Ii  al.d.   62   pp.,   6x9    in 

:1,1.1m  Electric  Hoists,  527-31  W.  84th  St..  New  Vorl 
Pamphlet    No,   905.      Electric  hoists.      Illustrated,   32   pp.,    1x9  in 

Iroquois    Works     The    Barber    Asphalt    Paving   Co.,    B I 

x.   y      catalog.     Road-  and   street-paving   machines  and   tooli 
llln    I  1   ill, I.    S&xl  I     111. 

Standard  Asphalt  &  Rubber  Co.,  208  S    La  Sail.,  si,    Chli  if] 

III.      B.  1.1  Met.     Sarco  mineral-rubber  pi] oatlng.      Illustrate 

2  I    pp  .    1x9    111. 

Link-B.li    rn,    Chicago,    III        \dvance    Section    A,   Genefl 
1    italoi      No      10       1  n  Iglnal     Ewai  1     detachable    llnk-bi 
prockel    wheels.      Illustrnted,    1  lo   pp..   6x9    In.      Rook    No     195 
on    and    truck    loaders.       Illilslr.il.il,    82    pp..    6x9    ill. 

1. 11111,11   Bearing  Co.,  Buffalo,  N.  v.     Booklet.     Bronze  all 
babbitts,      Illustrated,   8%x8   In 

\,,iein.iii     Blower    Co.,     Detroit,     Mich        Bulletin     No, 

1      Tin-    Bitot    Tube   ami    Fan   Testing.     Illustrated, 

pp       ',11    11, 

Clinton    Wire    Cloth    Co.,    Clli Moss.      Clinton    II; K 

on   Lath  and   riant. -i       Illustrated,    104   pp.,  6x9  In. 

Watson  Stlllman    Co.,    50   Church   St.,    New    Fork.     1 
No    91      Hydraulic   lacks.     Illustrated,  96  pp.,  6x9  In, 

•  ■ 1  1 ',. .    1818   IB  The   Monadnocl  ,  Chicago    111 

linn     No.    8.      Alone    ii. ■■  n rni     ai     used    In    Ford    Moto 
Mm.     : servlci     ImiiIiIiiu  mi,    in 


1,, 


iiiinv   assembling    and    1 
,■  ,  '       1.1        b ■no    No, 


,1,  ,1     82   pp 


!,\?i;.     In 
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©inisfamccttioini 


-■'  mi  .■  '  ■:..  ' ,..  '  ■■ :  ■  ■     ~: 


*  Denotes    work    advertised    in    ENGINEERING    NEWS. 
+   Denotes     contract     awarded.        The     names     of     bidders 


iwarded     contracts     are     set     in     CAPITALS. 


RAILWAYS 

Pennsylvania — Erie  R.R. — This  company,  it  is  reported, 
plans  to  start  double-track  work  on  its  Pymatuning-New- 
castle  Branch  between  Ferona  and  West  Middlesex,  Penn., 
six  miles.     R.  C.  Falconer,  New  York,  N.   Y.,  is  Supt.  Const. 

Maryland — Surveys  have  been  made  by  J.  S.  Howard,  11 
East  Lexington  St.,  Baltimore,  Md.,  for  the  proposed  rail- 
road to  Esperanza,  Md.,  from  a  connection  with  the  Wash- 
ington, Potomac  &  Chesapeake  Rv.,  a  distance  of  about  30 
miles.  W.  B.  Duke,  113  West  West  German  St.,  Baltimore,  is 
interested. 

+  Virginia — Norfolk  .<:  Western  Rv. — This  company  lias 
awarded  the  contract  to  MASON  &  HANGER,  Richmond,  Ya  , 
for  double-tracking  its  Norfolk  Division  from  Disputanta 
to  Waverly,  Va. 

Virginia — Virginia  Blue  Ridge  Ry.,  Tnc. — This  company 
plans  to  construct  a  railroad  from  Tve  River  Depot,  Va.,  via 
Lowesville.  to  Marries  Hill,  Va.  A.  K.  Murrell,  Tye  River, 
Va.,   is   Engr.-in-Charge. 

North  Carolina — Maxton.  Alma  &  Southbound  R.R. — This 
company  plans  to  extend  its  line  20  miles  to  Pages  Mill.  C. 
J.  Cottingham,    Alma.    N.   C,   is  Gen.   Mgr. 

South  Carolina — South  Carolina  Western  Ry. — This  com- 
pany plans  to  start  work  on  its  proposed  extension  from 
Sumter  to  Charleston,  S.  C,  as  soon  as  its  line  from  Andrews 
to  Charleston  is  completed.  J.  E.  Hancock,  Hamlet.  N.  C, 
is  Vice-Pres.    and    Mgr. 

Georgia — It  is  reported  that  preliminary  surveys  for  the 
proposed  railroad  from  Columbus,  Ga.,  to  Washington,  Ga., 
have  been  completed.  Length,  20  miles.  C.  M.  Strahan, 
Athens,  Ga.,  is  Ch.   Engr. 

Washington  &  Lincolnton  R.R. — This  company  plans  to 
construct  a  railroad  from  Washington.  Ga..  to  Lincolnton.  Ga.. 
25  miles.  Capital.  $100,000.  C.  M.  Straban,  Athens,  Ga.,  is  Ch. 
Engr. 

Alabama — Mobile  &  Ohio  R.R. — This  company  plans  to 
issu.-  $1. 200.000  in  bonds  for  improvements  to  its  line.  B.  A. 
Wood.  Mobile,   Ala.,   is  Ch.   Engr. 

Kentucky — Chesapeake  &  Ohio  Northern  R.R. — This  com- 
panv  has  been  incorporated  for  the  purpose  of  constructing 
the  proposed  93-mile  extension  of  the  Chesapeake  &  Ohio  Ry. 
from  South  Portsmouth.  Ky„  to  Columbus.  Ohio.  George  W. 
Stevens,   Pres.  C.  &  O.   Ry.,  Richmond.   Va..   is  a  director. 


-See    item    under 


Ohio — Chesapeake    &    Ohio   Northern    R.R.- 
Kentucky. 

Ohio — Cincinnati,  Indiana  &  Louisville  R.R. — This  com- 
pany, it  is  reported,  plans  to  award  contracts  at  once  for  the 
Construction  of  its  proposed  railroad  from  Cincinnati.  Ohio, 
to  Madison.  Ind.  Estimated  cost.  $1,500,000.  Noted  Apr.  2. 
Marion  Griffith,  Vevay,  Ind.,  is  interest. -d 


Cincinnati,    Indiana    .*i    Louisville    R.R 


itr 


Illinois — Chicago,  Milwaukee  &  St.  Paul  Ry.— The  Illinois 
Public   Utilities   Commission   has  authorized   this   company    to 

issu.-    (15,000.000    in    bonds.      Of    the    pi is    of    these    bonds, 

$5,000,000  will  be  spent  for  improvements.     C    F    Loweth,  Chi- 
lli.,  is  <  'h.   Engr. 

•flllinoix — Chicago    &     Northwestern      Ry.     This     company 
iwarded    the    contract    to    the    WALSH    CONSTRUCTION 
CO.,    Davenport,    Iowa,    for    the    reduction    ol    grades    between 
Radnor,   ill.,  and  Nelson,  til. 

Kansas  Kansas  Southwestern  R.R  i  At.bison.  Topeka  iv 
S.inia  l-v  Ry.)  This  company  plans  to  rebuild  Its  entire  line 
ii-. .hi  Arkansas  City,  Kan.,  to  Anthony,  Kan.,  60  miles.  E.  L. 
Kingsbury.    Arkansas  City,   is    Pres     and   Gen.    Mgr. 

Nebraska — Chicago,  Burlington  S  Qulnc;  R.R — This  com- 
pany plans  to  award  the  contract  at  once  for  the  construc- 
tion of  its  proposed  cutoff  from  futan,  Neb.,  t"  Chalco,  Neb. 
w.  i.    Breckinridge,  Chicago,  in.,  is  Knur    M    \v 

Missouri      Si     Louis    Southwestern   Ry       This  company  plans 

to   issu.-    J2S0, i    i"    bondi     tot    the     purpose   of   enlarging    its 

yards  at  Grays  Point,  Mo  C.  i>  Purdon,  St.  Louis,  Mo.,  is 
Ch.   Engr. 

Missouri     Kansas   City   Connecting    R.R      This  company  has 

applied   for  a  chartei    i ucl   about   5Vi   miles  ..f  railroad 

In  connection  with  the  Union  Stockyards,  Kansas  City,  Mo 
Capital.   (1,0 "in      !••.   n.  Servatus,   Kansas  City,  Is  Interested 

Colorado     Southwestern    Pnclfli     R.R.     This   company,    II    is 
ed.    plans    I.,    tib-    in.  -.I  poi  i    iii    Utah    foi     its 

proposed  railroad  from  Grand  Junction,  Colo.,  to  San  Pi. -go. 
Calif.,  with  branch  lines  tapping  tin-  it""  and  coal  Heidi  ol 
Benti  -I  and  southern  Utah  and  the  Kalbab  National  Forest 
Ariz.  Construction  contemplated  will  approximate  moo  miles 
of  railroad.      An    English  aid  to   ba   b  <■  i  Ii 

firolei  t       Rolla    E    Clapp    Semloh   Hotel,  Salt    Lake  Cll       Utah 
i   Consul!     Engi     ann    We  tern    Representative       Noted    Feb. 
M  and   mi  - 

i  mil     Southwestern    Pacific    R.R      See    Item     under     Colo- 


tWashington — Northern  Pacitic  Rv. — This  company  has 
awarded  the  contract  to  the  PORTER  BR.US.-GRANT  SMITH 
CO.,  Tacoma,  Wash.,  for  constructing  60  miles  of  railroad 
between  the  Nelson  Bennett  tunnel  and  Tenino,  Wrash.  The 
same  company  has  also  been  awarded  the  contract  for  track- 
laying  and  ballasting  11  miles  of  the  company's  line  near 
Sedro   Woolley,    Wash.      Noted   Apr.    30. 

Oregon — It  is  reported  that  residents  of  Roseburg,  Ore., 
plan  to  subscribe  $::n». toward  the  construction  of  a  rail- 
road from  Roseburg  west  to  a  point  on  the  Pacific  coast,  90 
miles.     N.  Rice   is   Mayor  of  Roseburg. 

California — San  Francisco  Northern  Ry. — This  company 
filed  articles  of  incorporation.  May  13,  for  the  purpose  of  con- 
structing a  42-mile  railroad  from  Point  San  Quentin  to 
Santa  Rosa,  Calif.  Capital,  $2,500,000.  Frank  A.  Brush,  Santa 
Rosa,   is   interested. 

+Modoe  Northern  Ry  (Southern  Pacific  Co.) — This  com- 
pany plans  to  start  work  soon  on  its  proposed  line  from 
Westwood  Junction  to  Midland,  Calif.,  via  Lookout,  Calif. 
A  portion  of  the  work  has  been  awarded  to  the  UTAH  CON- 
STRUCTION CO.,  Ogden,   Utah. 

ELECTRIC   RAILWAYS 

Erie,   X.  Y. — John   S.   Rilling,   Harrisburg,    representing   the 

Erie  Construction  Co.,  has  applied  to  the  Public  Utilities  Com- 
mission for  a  franchise  to  construct  an  electric  railway  from 
Erie  to  Waterford  and  Cony. 

Schenectady.  X.  Y. — Preliminary  plans  are  being  prepared 
by  the  Schenectady  Ry.  Co.  for  the  extension  of  its  lines  t" 
South  Schenectr.dy.  Carman  and  the  Grand  Boulevard  section. 
James   F.   Hamilton.    Schenectady,    is   Gen.    Mgr. 

Wilmington,  Del. — The  Wilmington  &  Westchester  By.  Co. 
is  being  organized  for  the  purpose  of  constructing  an  elec- 
tric railway  to  connect  Concord  Heights  and  the  Washington 
Heights  line  of  the  Wilmington  &  Philadelphia  Traction  Co. 
Thomas    W.    Wilson    is    interested. 

The  People's  Rv.  Co.  has  applied  for  a  franchise  to  extend 
its  Church  St.  line  from  Fourth  St.,  along  Front  and  Poplar 
Sts.  to  Second  St.  R.  W.  Crook.  Wilmington,  is  Gen.  Mgr.  and 
Pur.  Agt. 

Birmingham,  Ala. — The  Birmingham  Rapid  Transit  Co.  has 
applied  to  the  City  Council  for  a  franchise  to  construct  and 
operate   an   electric   railway   in   Birmingham. 

Columbus,  Ohio — The  East  Linden  Electric  Ry.  Co.  has  ap- 
plied to  the  City  Council  for  a  franchise  to  construct  an 
electric  railway  from  Leonard  and  Taylor  Aves.  to  Linden, 
about   four  miles. 

Middletown,  Ohio— The  Dayton.  Middletown  &  Cincinnati 
Ry.  Co.  is  making  surveys  for  the  construction  of  an  electric 
railway  from  Middletown  to  Cincinnati,  about  29  miles.  This 
is  part  of  a  proposed  line  to  connect  Dayton,  Germantown, 
Middletown,  Monroe,  West  Chester,  Sharonvllle,  Heading  and 
li.      James  1 1.   Miller,    West  Chester,    is    Pres. 

Charlotte.     Mich. — Plans    are    Vicing    considered     li\     A.     W. 

W I.   of  Corunna,   Mich.,  and   associates   tor  the  construction 

of  an   electric   railway   in   Charlotte. 

Chicago,     III.      The     Chicago     Surface     Lines    Co.     has     been 

[■mission  by  the   Park   Commissioners  to  extend   its 

69th   St   line   from    Bast    Marquette    Road    Island   Ave.   to   Yates 

Decatur.  III.— Preliminary  arrangements  are  being  made 
by  the  Decatur  Rj  &  Light  Co.  foi  double-tracking  its 
Nmtii  Water  st.  line  and  tor  the  extension  of  Its  Condit  and 
Edward  St  lines   to  otive  shops  and   the   new   hospi- 

tal,   respectively.     M.    L.    Harry,    Decatur,    is   Gen.    Supt 

l. a  sniie.  ill.  The  Citj  Council  has  granted  a  franchise 
to  the  Chicago,  Ottawa  &  Peoria  Traction  Co.  to  construct  an 
electric  line  on  Joltel  St.,  nth  St.  and  St  Vincent's  Ave  h. 
.1.  Vance,   Peoi  la,  Is  Pur.   Agt. 

Kioto,  ill.  Surveys  are  being  made  bj  the  western  Illi- 
nois Ry.  Co.  tor  the  construction  of  an  electric  railway  from 
Nlota  tn  Beardstown  The  route  out  ol  Nlota  extends  toward 
Powellton,  fnt  one  mile  then  south  to  Elvaston.  From  Elvas- 
tnn  two  routes  will  be  surveyed,  one  to  Carthage  and  Bi 
town  and  the  other  to  Basco,  I'lvmouth  and  Beardstown  \  M. 
Mllstld,  Carthage,   Is  Inter 

Rock   lulls,   pi.     The    R  a    Southern   Tractli 

ted    to   construct    and    operate   an   electric 

rallwaj    t innect    Rock    Falls,    Sterling,    Deer    Grove,    New 

Bedford   and    Kewanee      The   Incorporators   are   B    Q.    Neville, 

G -po  I'    fount     Wiiiii:     i  mi  William  L,   Batti 

Sturgeon    Bay,   Win.     Preliminary   arrangements  are 

completed  bj  E  i'  Qalle  6  Co.,  Minneapolis.  Minn,  tot  the 
construction    of    an  tllwaj     from    Sturgeon    Bi       to 

Ephralm,     N'otci    Nov.   27,    1918 
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tlflc   R  R.     See   Item   under  Colo- 
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Pittshurg,  Kan. — The  Joplin  &  Pittsburg  Ry.  Co.  is  con- 
sidering plans  for  the  extension  of  its  line  to  Joplin,  Mo.,  and 
to  Miami,  Okla.     William  A.  Satterlee,  Pittsburg,  is  Gen.  Mgr. 

Man. Ian.  N.  D. — The  H.  G.  Palmer  Co.,  Yorkville,  111.,  con- 
templates the  construction  of  an  electric  railway  from  Man- 
dan    in    a    northwesterly    direction. 

Williston.  IV.  D. — A  company  is  being  organized  to  con- 
struct an  electric  railway  out  of  Williston.  E.  D.  Branden- 
bert.    Thief  River   Falls,    Minn.,   is   interested. 

Kansas  City,  Mo. — The  Kansas  City  Connecting  Ry.  Co. 
has  been  organized  to  construct  an  eight-mile  electric  rail- 
way  in   Kansas  City.     George   R.   Collett   is   interested. 

Maryville,  Mo. — B.  F.  Smith,  Savannah,  Mo.,  is  interested 
in  the  construction  of  an  electric  interurban  railway  to  con- 
nect   Fillmore.    Tarkio    and    Maryville. 

Dallas,   Tex The    Dallas   Consolidated    Electric    Street    Ry. 

Co.is  preparing  to  spend  $1,500,000  in  improvements  to  its 
street  railway  system  at  Dallas.  The  local  company  is  under 
the  management  of  Stone  &  Webster.  Approximately  $1,000,- 
000  will  be  spent  in  putting  wires  underground,  including  the 
cost  of  conduits;  $215,000  will  be  spent  for  purchasing  35  new 
street  cars.  The  power  plant  will  be  enlarged  and  improved, 
and  a  7500-kw.  turbine  will  be  installed.  Edward  T.  Moore 
is   Gen.    Mgr. 

MoKinnev.  Tex. — The  Fred  A.  Jones  Engineering  Co.,  of 
Dallas,  has  started  the  survey  for  the  proposed  McKinney, 
Bonham  and  Paris  interurban  railway.  R.  L.  Waddell.  Mc- 
Kinney and  N.  H.  Ragland,  Paris,  are  interested.  Noted 
May    14. 

Orange,  Tex. — G.  M.  Hodges  has  applied  to  the  City  Coun- 
cil for  a  franchise  to  construct  and  operate  a  street  railway 
in    Orange. 

Seguin,  Tex. — According  to  press  reports,  the  Guadalupe 
Water  Power  Co.  plans  to  construct  an  electric  railway  to 
connect  Seguin,  Lockhart  and  San  Antonio.  G.  C.  Simpson, 
San   Antonio,    is   Ch.    Engr. 

Anlmore,  Okla. — The  Ardmore  Electric  Ry.  Co.,  which  re- 
cently took  over  the  lines  of  the  Ardmore  Traction  Co.,  plans 
to  extend  and  improve  the  system.  George  S.  Cravens  is 
Pres.     Noted    Apr.    9. 

Blaine.  Wash. — The  Blaine  &  Lynden  Electric  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric  rail- 
way in  Blaine.     J.  J.  Pinckney,  Blaine,  is  Pres.     Noted  Feb.  26. 

Seattle.  Wash. — According  to  press  reports,  the  City  Coun- 
cil has  voted  to  issue  $500,000  in  bonds  for  constructing  about 
eight  miles  of  municipal  car  lines  through  the  Rainier  Val- 
lty.      A.  H.  Dimock   is  City   Engr. 

Pasadena,  Calif. — Plans  have  been  prepared  by  D.  J.  Mac- 
pherson,  Kngr.,  for  the  construction  of  the  proposed  munici- 
pal electric  railway  to  Los  Angeles.  Lewis  E.  Smith  is  City 
Engr. 

i.r.-ini!  Falls,  .\.  B. — The  Grand  Falls  &  Limestone  Ry.  Co. 
has  been  iiii-ni  poi  att-d  tn  construct  an  electric  railway  from 
Grand    Falls   to  Limestone. 

4-Montreal,  Que. — The  Montreal  &  Southern  Counties  Ry. 
Co.  has  awarded  a  contract  to  GRANT  CAMPBELL  &  CO.. 
Bank  of  Ottawa  Bldg.,  Montreal,  for  constructing  the  15-mile 
extension  of  its  line  from  St.  Cesaire  to  Granby.  Noted  Mar. 
19. 

LIGHT,    I1KAT    AM)    POWER 

Providence,  II.  I.— The  City  Council  contemplates  the 
eventual  installation  of  about  7000  nitrogen  Incandescent 
lamps  in  the  outlying  portions  of  the  city,  replacing  the 
carbon  Incandescent  lamps  now  In  use.  O.  F.  Clapp  is  City 
Engr. 

-fifiirlfitrd.   Conn The    Board   of   Contract    and    Supply    has 

awarded  the  contracl  for  the  lighting  fixtures  for  the  new 
municipal  building  to  the  TIFFANY  STUDIOS,  Madison  Ave. 
and  loth  St.,  New  Fork,  N  v..  at  $21,500.  Other  bidders 
were:       The     Pctfingell-Andrews     Co.,     Boston,     Mass.,     $25.  IIS; 

ihl.  !'1  Hips  Co.,  101  Park  Ave.,  New  York.  $25,958;  the 
Mitch. -II-  Vance  Co..  x:id  Broadway,  New  York.  $27,760:  Oas- 
sldv  &  Sons  Mfn.  Co.,  $35,486;  Greene  Fleetrie  Co..  Hartford, 
Conn  157,160;  Baldwin-Stewart  Co.,  Hartford,  (26,253;  Ed- 
Schroeder  Lamp  Co.,  200  Fifth  Ave.,  New  York.  $29,500; 
Edward  F.  Caldwell  Co.,  38  West  L5th  St..  New  York.  $25,97(1; 
Banlon    8     Mui  ph    .    Hai  tford,    (29,000.      Noted    Maj     I  I 

n.-»  i..rk.  v.  v.  (Borough  of  Brooklyn)-  (Official)  Bids 
will  be  received  until  i  l  a  m  .  June  .  bj  C  B  J.  Snyder, 
Sunt,  of  School  Buildings,  Dept.  of  Education,  Park  Ave.  and 
69th  St     foi  led  i  Ic  equipment,   hi  at  Ing   and   ventl  - 

latlng    apparatus   and    temperaturi     regulation    In    new    Public 
.    School  between   60th   and   ''.1st   sis.   Brooklyn. 

Trenton,   v  J.     The   Public  Service    Electric  Co    will   build 
tation    on    Adeline   st  .    in    the  Chambersburg   dls- 
trlct 

Philadelphia,    Penn      The   Thomas    w     Evans    Museum   and 

del      t     i ng  bids  foi    the   consti  uctlon   or  a 

to    bi    loi  l1 t    1'iih   and   Spruce   sis.     John   T 

Wm.li  lm,   Common*  i  ilth    Bids      I      Vrch 

Bid  I  until   June    9,   by   A,    P     i  tai ond, 

sni.t     >.r  Supplies    r...    th.     Board    ol    Public    Edui  it Room 

.  ;i       ii;. ll.    foi     lighting    flxtun       foi     the    William    I ' in 

■ol     601  h   "i     B  nd  Ci  da  -     '     i      James    Mi hool 

Rlchi  rlo  81  tl  Si  i    ''.2.1  St. 

II     ilso    i veil    foi     progi .. ... 

and    wlndo 

•  ..r.i.-i.-.  <.ii     Tl  .ii.       granted  a  fram  hlse  to 

the   II  ■     Watei    Co     foi     thi     ...   tall  it I 

plant  Pn       .......  i     stati    that  thi id  Ion  of 

int   will  begin  in  about  six   month      to  I pleted   In 

in 


Savannah.    Qa.      I  plans    to 

plant 
|  Supt 


Avon  Park,  Fla. — See  item  under  Water  Supply  and  Irri- 
gation. 

Lakeland,  Fla. — See  item  under  Water  Supply  and  liti- 
gation. 

Berwick,  La. — The  citizens  have  voted  in  favor  of  estab- 
lishing a  municipal  electric-light   plant. 

Cadiz,  Ky. — George  L.  Smith,  A.  P.  White  and  Stanley 
White  have  been  granted  a  franchise  for  an  electric-light 
plant,    and   will    equip   and   operate   a   hydro-electric   plant. 

Wilmore,  Ky. — The  Glass  Milling  Co.,  which  operates  an 
electric-light  plant,  is  constructing  a  new  building,  and  will 
increase   the  capacity  of  its  power  plant. 

Cincinnati,  Ohio — The  Ault  &  Wiborg  Co.,  Norwood,  has 
authorized  Walter  G.  Franz,  Union  Trust  Bldg..  Cincinnati,  to 
receive  bids  for  the  heating  and  ventilating  system  for  its 
new  factory. 

Cleveland,  Ohio — The  National  Lamp  Works  of  the  Gen- 
eral Electric  Co.,  Nela  Park,  East  Cleveland,  has  taken  out  a 
permit  for  a  gas  plant  as  an  addition  to  its  plant.  The 
building  will  be  60x125  ft.,  and  will  cost  $10,000,  exclusive  of 
equipment. 

Hamilton,  Ohio — The  Director  of  Public  Service  has  ap- 
plied to  the  City  Council  for  authority  to  install  a  1000-kw. 
generator  and  two  boilers  in  the  municipal  electric-light 
plant.  The  estimated  cost  is  $60,000.  Joseph  W.  Myers  is 
Dir.  of  Pub.  Ser. 

Mnssillon,  Ohio — The  Massillon  Electric  &  Gas  Co.,  oper- 
ated by  Henry  L.  Doherty  &  Co.,  60  Wall  St.,  New  York,  N.  Y., 
will  rebuild  its  plant  on  South  Erie  St.  R.  A.  Brooks  is  Gen. 
Mgr.    of    the    local    company. 

Kokonio,  Ind. — The  Indiana  Ry.  &  Light  Co.  plans,  within 
the  next  three  months,  to  construct  about  35  miles  of  trans- 
mission and  distribution  lines  and  transformers  to  supply 
electricity  to  the  adjacent  small  towns  and  rural  districts. 
T.    C.    McReynolds    is   Gen.    Mgr. 

Locknort.  III. — It  is  reported  that  the  Public  Service  Co..  of 
Northern  Illinois  has  taken  over  the  municipal  electric- 
light  plant,  and  contemplates  reconstructing  the  entire  light- 
ing   system. 

Allison,  Iowa — A  franchise  has  been  granted  to  the  Hamp- 
ton Electric  Light  &  Power  Co..  Hampton,  Iowa,  to  furnish 
electricity  in  Allison  for  a  period  of  25  years.  A  transmis- 
sion line  will  be  built  at  once  from  Hampton  to  Allison. 
James  H.  Roe  is  Pres.  and  Gen.  Mgr.  of  the  Hampton  Co. 

Brookings,  S.  D. — The  City  Council  is  considering  improve- 
ments and  extensions  to  the  municipal  electric-light  plant  at 
a  cost  of  about  $10,000.  A.  W.  Morton  is  Mgr.  and  Supt.  of 
the   plant. 

Beloit,  Kan. —  (Official) — Bids  will  be  received  until  7:30 
p.m.,  June  5,  by  the  Board  of  Education  of  Beloit  for  the 
heating,  plumbing,  ventilating  and  electrical  work  in  a  new 
addition  to  the  High  School  building.  Crumpacker  &  Wyatt, 
Atchison.   Kan.,   are  Archs. 

Jetmore,  Knn. — A  municipal  electric-light  plant  is  to  be 
established  at  Jetmore. 

+Lewlstown,  Mont. — The  City  Council  has  awarded  the 
contract  for  the  installation  of  a  special  lighting  system  in 
the  business  section  to  the  VELEY  CONSTRUCTION  CO..  Liv- 
ingston,  Mont.,   at   $15,000. 

\  shdown.  Ark. — The  Ashflown  Light  &  Power  Co.  plans 
the  enlargement  of  its  plant.  The  present  plant  was  built 
only  a  year  ago,  but  the  business  of  the  company  has  already 
outgrown   its   present    facilities. 

.i.. in ■•.in.ro.  Ark. — Plans  are  being  prepared  for  rebuilding 
the  electric  plant  of  the  State  Agricultural  College,  which 
was  recently  burned.  The  new  equipment  required  consists 
of  two  tubular  bricked-in  boilers  (one  125  and  the  other  120 
lip.)  one  30-kw.  110-220  volt  direct  current  generator  and  en- 
gine or  turbine  directly  connected.  The  switchboard  equip- 
ment will  be  purchased  later.  V.  C.  Kays,  Jonesboro,  is 
Engr. -in -Charge. 

Mexiu.  Tex. —  It.  II.  and  I'.lnk  linker  and  associates  of 
Houston  and  New  York  have  taken  over  the  holdings  of  T.  .!. 
Driscoll  and  associates,  including  concessions  and  franchise! 
for  a  pipe  line  from  Mexia  to  Waco  and  natural  gas  wells  in 
the  Mexia  field.  The  new  owners  will  build  the  pipe  line  at 
once.  Surveys  me  being  made  by  Lindsay  ,\-  Kesner,  of  the 
Hope  Engineering  Co.,  Pittsburgh,  I'enn.  A  pumping  plan! 
will  be  ei.cte.l  at  Kinky  Crossing,  on  the  Navasota  River,  I 
pipe   line    will   also  be  laid   to   Marlin,   Temple   and    Belton. 

\\  llburton,  Okla.  The  City  Council  contemplates  the  In-: 
stallatlon   of  a   municipal   electric-light    plant   and   water  sys- 

lem    in    \V  i  11.11  It  ..n 

Salt  Lake  City,  Utah  Bids  will  be  received  until  June  6, 
by  the  Stale  Capitol  Commission  tor  furnishing  lighting  fix- 
tures  or    lighting    systems    required    for    the    entire    Utah    State 

Capitol    Building,    now    in    c so    of    erection.      Richard    Kiel- 

ting,    ii-    Fell    Bldg.,   Salt  Lake  City.    Is   Arch. 

Drain,  Ore.  Plans  arc  being  prepared,  and  bids  will  soon 
lie    asked    for    the    construction    of   n    municipal    electiie-lighl 

plant.       A    I. ond    Iss $15,1 was    loeenlh     voted    for    thl» 

ion  pose      Noted  Maj   7. 

+  <  i.vlnn,    <nllf.       The    CltV    Trustee;;    have    awarded    the    eon-l 

trail     for    the    I  list  a  I  la  I  in '    an    ornamental     lighting    syston 

to     the     NEWBERY    BENDHEIM       KLKCTUIC      CO..      StlmsOl 

lll.lc   ,     LOS     Alirele;;.     at     (1  1,948. 

tirrrnvlllr,  Calif  Tin  Indian  Vnllej  Kleotric  Light  i 
I'owei     i'o,    contemplates    constructing    a     power    transmlssloi 

line    13    miles    l.nir    liotwccii    Iti m     Meadow    .1; mil    Ore. -milk 

ii    win   ■..  i    ; roxlmatelj    $20,000 

lllverolile,  Cnllf.  The  City  Trustees  are  considering  thi 
liiHlallalion      of     ..n      amenta!      lighting      system,      one-lami 

standards,  on  Lime  St,   from   First   to  lOlghth   si.     A.  l\  Camp 

i .v.    Bngi 

+8an  i.'n i» Calif.    The  Pacific 

awarded   ih nl  i  ad    foi    the  Btn 

i      new    substation    to    be    I 

thi    WESTERN   [Ri  IN   Wl  IRKS,   III    B 
[Frederic!      1 1      Wyei      Banke 
Arch. 
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+  San  FraneisoB.  Calif. — The  Pacific  Gas  &  Electric  Co.  has 
awarded  the  contract  for  the  installation  of  two  improved 
Jones  oil  gas  sets  and  five  scrubbers  at  the  Portrero  Gas 
Works  to  the  SCHAW-BATCHER  CO..   at  $41,183. 

See  item  under  Miscellaneous:  Wharf.  Trackage  and  Pav- 
ing— San  Francisco. 

Il.it  I.  u  i  -i  >'.  B. — The  Bathurst  Pulp  Co.,  is  having  plans 
prepared  for  a  pulp  and  paper  mill,  to  be  electrically  oper- 
ated throughout.  Three  750-kw.  550-volt  a.-c.  turbo-genera- 
tors will  be  installed.  The  company  will  also  equip  its  plan- 
ing   mill    with    motor    drives. 

Duttun,  Ont. — The  Town  Council  is  considering  the  in- 
stallation  of   a    hydro-electric    system. 

Stratford.  Ont. — The  ratepayers  have  passed  a  by-law  pro- 
viding for  the  installation  of  an  ornamental  lighting  system 
on  Ontario  and  Downie  Sts.  The  estimated  cost  is  $21,173. 
Bids  will  soon   be   asked   for  the   work. 

Weyburn.  Sask. — The  City  Council  will  soon  ask  for  bids 
for  the  installation  of  an  engine  and  generator  for  the  elec- 
tric-light plant  and  for  the  erection  of  a  steel  sm.  '.;e  stack. 

Yegrevllle,  Alta. — It  is  reported  that  $25,000  will  be  spent 
for   improving    the   municipal    electric-lighting   system. 

BRIDGES 

Albany,  X.  V. —  (Official) — Bids  will  be  received  until  noon, 
June  23.  by  Duncan  W.  Peck.  State  Supt.  of  Pub.  Wks.,  for 
the  construction  of  two  approach  girder  spans  and  for  a  truss 
span  for  a  highway  bridge  at  Barge  Canal  Center  Line  Sta- 
tion 2901-S3  on  Contract  Xo.  12.  The  Engineer's  estimate  is 
$9590. 

•  >ew  York,  X.  V. —  (Official) — Bids  will  be  received  until 
11  a.m.,  June  23,  by  the  Board  of  Water  Supply,  Municipal 
Bldg.,  Park  Row.  Center  and  Chambers  Sts.,  for  the  con- 
struction of  Ashokan  Bridge,  a  reinforced-concrete  structure 
forming  a  part  of  the  highway  system  around  the  Ashokan 
Reservoir,  and  consisting  of  1-"'  arches.  The  bridge  will  be 
about  1120  ft.  long  with  a  22-ft.  roadway.  The  work  is  lo- 
cated in  the  town  of  Olive.  Ulster  County.  Charles  Strauss 
is  Pres.  of  the  Bd.     W.  Bruce  Cobb  is  Secy. 

Cranford,  X.  J. — The  Board  of  Chosen  Freeholders  of  Union 
County  has  appropriated  $13,000  for  the  construction  of  a  new 
bridge  on  Springfield  Ave.  to  replace  the  present  Beadles 
Bridge.  Work  will  be  begun  some  time  during  the  summer 
Jacob  G.   Bauer.  Elizabeth,  N.  .1  ,  is  County  Engr. 

Freehold.  X.  J. —  (Official) — Bids  will  be  received  until  11 
a.m.,  June  10,  by  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County,  for  repairing  and  improving  the  bridge  over 
Parker's  Creek  on  the  road  between  Little  Silver  and  Ocean- 
port.  George  D.  Cooper.  60  Broad  St..  Red  Bank.  N.  J.,  is 
County   Eiigr      J.  M.  Corlies  is  Dir.   Bd.  of  Freeholders. 

Philadelphia,  Penn. —  The  following  bids  were  received  by 
the  Department  of  Public  Works  for  the  construction  of  a 
bridge  over  Darby  Creek  at  S4th  St..  connecting  Philadelphia 
and  Delaware  Counties:  Carl  ft.  Camp.  $32,377:  Enos  L. 
Sedes.  $34,800;  C.  P.  Grim.  $35,200:  James  Kellv.  $35,670:  A.  L. 
Carhart.  $37,000;  Francis  J.  Boas.  $3S.219:  J.  P..  McHugh. 
$3S.fi(iO:  John  McMenamy,  $39,395:  Richard  Walsh.  $42,500.  and 
T.    B.   Smart,    $48,492.      Xoted    May    21. 

Baltimore.  Md. — It  is  reported  that  the  Baltimore  &  Ohio 
R.R.  Co.  plans  the  construction  of  a  viaduct  over  Cross  St. 
The  estimated  cost  is  $125,000.  F.  L.  Stuart.  Baltimore,  is  Ch. 
Bngr. 

HlllMvllle,   Vn.  —  Bids    will    be   received    until   June    s.   by   the 
Clerk    of    the    Circuit    Court    of    Carroll    County    for    th( 
struction  of  a  steel   bridge   171   ft.   long   over   Hit;    island  Creek 
at    McCready'S    Ford.      Plans   on    tile    with   G.   P.   Col, -man.   State 
Highway   Comr.,   Richmond.    V;, 

Stuart,  Va. —  (Official)  —  Bids  will  i.e  received  until  noon. 
June  6.  by  the  Clerk  of  Die  Circuit  Court  of  Patrick  County 
for  the  construction  of  three  bridges:  One  oxer  Sycamore 
Creek,  six  miles  from  Fairfield;  one  over  Smith  River,  six 
miles  from  Fairfield,  and  "tie  over  the  Dan  River.  ';  mile 
from  Meadowfleld.  G.  P.  Coleman,  Richmond,  Va.,  is  State 
Highway  Comr. 

SuHnex,  Va. —  Bids  will  lie  received  until  June  s.  by  the 
Clerk  of  the  Circuit  Court  of  Sussex  County'  for  tin-  construc- 
tion of  two  steel  bridges,  oni  3  7  ft.  long,  over  Spring  Branch, 
near  Waverly,  mid  tin-  other  71  ft.  long  over  Copperhaunk 
Swamp,  near  Wakefield.  Plans  on  file  at  the  office  of  the 
State   Highway  Commissioner,  Richmond. 

•fllucklniiiiion.  \\.  Nil  (Official)  Tin  County  Court  of 
Upshur  County  has  awarded  the  following  contracts  from 
bids  received  on  May  l-  Construction  of  a  concrete  bridge 
o\,i  .Mid, Me  Fork  River  near  Kedron  to  the  STEEL  CON 
CRETE  BRIDGE  I ''  '  .  Clarksburg,  W  Va„  at  $3900;  for  the 
Sealing  and  Deans  Mill  Bridge  to  the  FARRIS  BRIDGE  CO., 
Pittsburgh,    Penn.,  at  $2900;  for  the  construction   of  a 

the   residence   of    Homer    Dean    to   the    LUTEN   bridge 
CO.,   Clarksburg,  at    $2900.      Noted    May  14. 

Tampa.  Fin.  The  Indian  Rocks  Development  Co  has  plana 
for  a  bridge  from  the  mainland  to  Indian  Rocks  in  connection 
with    the    development     ol     i     resort      The    bridge,    Including 

approaches,   will  be  about   l ft.  long,  and   the  estimated  cost 

Is  110,000.     s.   R.   Moore   is   Pres.  of  the  Indian    Rocl 

Montgomery,    Ma.     The    Board   of   Revenue   of   Montgomery 

County    has    authorized     the    construction    of    a     iiri.ie..     over 
Eight-Mil,-   Creek    at    thi     Intersection   of   Ware's    Perrj    Road 

Th.     Board    is   also  th nstructlon 

over  Plntlala   Creek   at    th<    Lowndes  Count]    line. 

Meridian,    >n»».     The    Uabama   deal   Southern,    the    Mobile 

&    ''hi,,     iiid    other    railroads    passing    through    the    cit 

i  he  const  i  url  Ion  of  a  relnl  laduct 

over  the  tracks.     The  plani    call   fot    sixteen  89-ft    span 
n    32-ft     roadway    and    two       it     \\:ill<s      Th  I   cosl 

o.ooo. 

iiii/iini.   K».     The   I'i  ,  ,i   Court   ol    Perr;    Counts    has  sub 

in i  i  ted   plan     to  I  he   War  j  or  the 

ictlon    of    n     lui.ieo    ovet     thi      Kentui  iboul 


-fAkrou,  Ohio — (Official) — The  Commissioners  of  Summit 
County  have  awarded  contracts  as  follows  for  bridge  con- 
struction from  bids  received  on  May  27:  Superstructure  and 
substructure  of  the  Brittain  Bridge  to  the  ELKHART 
BRIDGE  &  IRON  CO.,  Elkhart,  Ind„  and  HUMPHREY  BROS.. 
Cuyahoga  Falls,  Ohio,  respectively;  for  driving  piling  at  the 
Carter  Bridge,  west  of  Everett,  to  HUMPHREY  BROS.,  for 
the  construction  of  the  south  abutment  of  the  Carter  Bridge 
and  filling  of  the  north  approach  to  the  same,  to  S.  FAUBLE 
&    SON.    West    Richfield,    Ohio.      Noted    .May    21. 

+  i  hiiiie.itiie,  Ohio — The  Board  of  Commissioners  of  Ross 
County  has  awarded  the  contracts  for  the  construction  of  the 
Main  St.  Bridge  over  the  Scioto  River  to  GATHER  M.  JUNK. 
Chillicothe,  at  $24,505,  for  the  substructure,  and  to  th-  CAPI- 
TOL CONSTRUCTION  CO..  Columbus,  at  $44,325.  for  the  super- 
structure. The  contracts  for  building  the  substructure  and 
superstructure  of  the  Higby  Bridge.  Jefferson  and  Franklin 
Townships,  were  awarded  to  WYLIE  &  RENICK.  Circleville, 
Ohio,  and  E.  M.  SCULLY.  Columbus,  respectively  Bids  were 
received   on   May    14.      Noted    May    7. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  26.  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  concrete  bridge  over  Mill 
Creek  on  Benning  Road,  near  the  Colerain  Pike,  Colerain 
Township.     Albert  Reinhardt  is  Clk.  of  the   Bd. 

An  agreement  has  been  made  between  the  citv  of  Cincin- 
nati and  the  Pennsylvania  R.R.  for  the  construction  of  a 
viaduct  to  eliminate  the  Delta  Ave.  crossing.  The  estimate.! 
cost  of  the  work  is  $700,000.  of  which  the  railroad  company 
pays  >'■■>■  .  and  the  city  the  balance.  Construction  work  must 
begin   within   one  year,   and   be   completed    within    three   years. 

lima,  Ohio — The  Citv  Council  has  engaged  Thomas  Flem- 
ing, Jr.,  Union  Bank  Bldg..  Pittsburgh.  Penn..  to  prepare  plans 
for  a  concrete  bridge  across  the  Ottawa  River  at  Pine  St.  An 
appropriation    of   $50,000    has   been    made    for   this   bridge. 

Portsmouth.  Ohio — Bids  will  be  received  until  noon.  June 
5,  by  the  Board  of  Commissioners  of  Scioto  County  for  the 
construction  of  abutments  and  a  concrete  bridge  over  Lick 
Run.  Vernon  Township.  Thomas  C.  Patterson  is  County 
Au.lr. 

+  Sidne>.  Ohio — (Official) — The  following  bids  were  re- 
ceived on  May  23  by  the  County  Commissioners  for  the 
construction  of  a  bridge  over  Loramie  Creek:  (a)  Engineer's 
plan  (b)  >:.'.,,ers  own  plan:  WYXKOOP-Md  ;<  1RMLKY  CO 
Toledo.  Ohio,  (b)  $3794  (awarded  contract);  Hackedorn  Con- 
struction Co..  Indianapolis.  Ind.,  (b)  $3950:  Illinois  Bridge  Co.. 
Chicago,  (a)  $4S77,  (b)  $4647;  W vnkoop-McGormlev  Co.,  (a) 
$4540  Hanneman  Bros..  Detroit,  Mich.,  (b)  $4328;  Fisher 
Bros..  Sidney,  la)  $442:,.  Frank  Mullen.  Sidnev,  (a)  $4593. 
Noted    May   21. 

+  1  iilin.  Ohio — Bids  were  received  May  23,  by  the  Com- 
missioners of  Seneca  County  for  the  construction  of  three 
reinforced-concrete  bridges  in  the  citv  of  Tiffin  as  follows: 
Market  St.  Bridge.  YAXG  CONSTRUCTION  CO.;  Cumberland. 
Md.,  $40,109  (awarded  contract):  J.  H.  and  Lewis  Jones.  Fos- 
toria  and  Kansas,  Ohio,  $40,520;  Wvnkoop-McGormley  Co 
Toledo.  Ohio,  $41.03S;  X.  R.  Porterfield,  17  Battery  Place  New 
York,  N.  T„  $41,854:  A.  Scheckelhoff  &  Son.  Fremont.  Ohio. 
(43,612;  Walter  S.  Newhall.  623  Citizens'  Bldg..  Cleveland. 
Ohio,  $45,119:  Fritz-Rumer-Cook-Grant  Co.,  204  Eberlv  Bldg.. 
Columbus,  Ohio.  $45,970:  I.  D.  Tuttle  Co..  421  Bushnell  Bldg.. 
Springfield.  Ohio.  $47,712.  The  Engineer's  estimate  was  $47.- 
251.  Bids  for  the  Huss  St.  Bridge  were  received  from  J.  H. 
JONES  and  LEWIS  Ji  iXES.  $2(1.625  (awarded  contract):  X.  R. 
Porterfield.  $21,436:  Yang  Construction  Co.,  $23,011:  A.  Scheck- 
elhoff &  Son.  $23,060:  Wvnkoop-McGormley  Co.,  $23,569:  Wal- 
ter s.  Newhall,  $26,348;  Frits-Rumer-Cook-Grant  Co.,  $26,618; 
I.  D.  Tuttle  Co.,  $33,378.  The  bids  for  constructing  the  Ella 
St.  Bridge  w,ie:  A.  SCHECKELHOFF  fi  SON,  $14,004  (award- 
ed contra  t):  J.  H.  Jones  and  Lewis  .i  -ties.  $14. 2:^:  Yang  Con- 
struction Co.,  $11,124;  Wynkoop-McGormlev  Co.,  $16,374:  N.  R. 
Porterfield,  (16,497;  Walter  S.  NVwhall.  $16.72*;  Morse.  M,  - 
Gorlan   &    Bassett,   Cleveland,   Ohio,   $16,926      Noted    Apr.   30 

+Toledo,  Ohio — (Official) — The  Board  of  County  Commis- 
sioners has  awarded  the  contract  for  the  construction  of  the 
bridge  over  the  Miami  and  Erie  Canal  in  .Mauinc.  to  the 
STANDARD  ENGINEERING  CO..  Toledo,  and  a  contract  tor 
a  bridge  over  the  Mil  mi  and  Erie  Canal  in  the  village  Of 
Watervllle  to  the  TOLEDO  BRIDGE  &  CRANE  CO.,  Toledo 
Noted     May     7. 

Huntington,  Ind.  (Official)— Bids  will  be  received  until 
io  a.m..  June  6,  by  the  Board  of  Commissioners  of  Huntington 
County  for  the  construction  and  repair  of  several  brides 
Harold  Guthrie  is  Audr. 

Indianapolis,  ind.  (Official)  All  bids  received  Maj  27  toi 
the  construction  of  the  bridge  ovei  the  White  Rivet  at  W(  I 
Washington   St    wen     rejected,    and    the   work    will   be 

vertlsed    about    June    I.      The    estimate, I     cost    of    the    bridge    is 

W      T     Patten    Is    \n.ir.    of    Marion    County.      Noted 

Apr.    30. 

Scottabnrg,    Ind.  Bids   will    i„-   received    until    :' 

p.m.,  June  6,  by  the  Board  of  Commli  Scott   Countv 

for    the    construction    of    a    number    of    concrete    bridges    and 
irches      Robi  1 1    Blunt    Is    Vudr 

Wllllamaport.  Ind.  (Official)  Rids  will  i>,-  received  until 
i    p.m.,   .inn.     *.    bj     the    Hoard    of   Commissioners    ol     w 

County  for  th instruction   of  three  bridges  and   i 

Ing  wail  in   the  count]       D    n 

\i. i.i.  ton.  \\  i«  iii.is  will  be  received  until  9  a.m.,  .Tunc  fV 
bj    the  «'it\    Council   foi    the   conatructlon   of  a    steel 

forced    eon,  i  .  I  he     l-'o\     Km  ■  •■    SI 

to  Grand  Chute   Island      E    i     Williams  is  citv    elk. 

Greenwood,    Wis,     Bids   will   be   received   until   June   20   for 

n   ti  in  i  ion  ,,r  i  he  i  "ill,  ■hi,  a  i  k   Bridge  ovei    Wed  gee   Creek 

it    u  ill    i i    coi te     with    si  eel    lines    a  nd    co 

Ubert   i'i  ii'i  son   Is  i  !ll 

+Batnervllle.    Iowa      (Official)     The    Board    of    Supervl 
of  Emmet  Count  v   >  |    foi    the  const , 

Hon   of  Dea    Moim  in,     ,., 

N     M     STARK    ,v    CO.,    Pes   Moines,   at  Other   bidders 

the    Mat  Bh    Ens  Ini  erlng  Co      *i  3.SB6;    Mill. 

000     R a    Reed,    II  1,790;   Thor  Construc- 

vi  1,308,      Noted   M.i>    2i. 
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+  Nevada,  Iowa — The  Board  of  .Supervisors  of  Story  County 
has  awarded  the  contract  for  the  construction  of.  60  small 
bridges  and  culverts  to  COLE  BROS..  Ames,  Iowa,  at  $16,500. 
Noted   Mar.  26. 

Toledo,  Iowa — (Official) — Bids  will  be  received  until  10 
a  ni  .  June  12.  bv  the  Board  of  Supervisors  of  Tama  County  for 
the  construction  of  two  reinforced  concrete  bridges  in  Perry 
Township,  one  22-  and  one  40-ft.  span.  Bert  W.  Posten  is 
County    Audi. 

Xortli'icld,  Minn. — (Official)— Bids  will  be  received  until 
.'0  am,  June  13,  by  the  City  Council  for  the  construction  of  a 
bridge  over  the  Cannon  River,  to  it-place  the  so  called  .Middle 
F.i  idge  Bids  will  be  accepted  for  either  the  Luten  or  Turner 
type  of  bridge,  or  the  bidder  may  submit  his  own  design.  C. 
E.   Hoopin   is  City   Recdr. 

KamaN  City,  Kan.  —  The  Commissioners  of  Wyandotte 
Countv  will  shortly  advertise  for  bids  for  the  construction  of 
the  23d  St  Viaduct  across  the  Kaw  River.  It  will  be  of  con- 
crete with  space  for  a  roadway,  sidewalks  and  street  car 
tracks.      The    estimated    cost    is    $450,000.      -Voted    Apr.    9. 

{■-Marion.  Kan.—  (Official )—  The  Board  of  Commissioners 
of  Marion  Countv  has  awarded  the  contract  for  the  construc- 
tion of  four  bridges  to  P.  H.  HARMS.  Hillsboro,  Kan  ;  to  the 
TOPEKA  BRIDGE  &  IRON  CO.,  Topeka  Kan  for  four 
bridges,  and  a  contract  for  building  one  bridge  to  ('IB!--' 
BROS.,  Peabody,  Kan.  B.  B.  Reimer  is  County  Clk.  Need 
May  7. 

♦  Westmoreland,  Kan.— (Official)— The  Commissioners  of 
Pottawatomie  and  Riley  Counties  have  awarded  the  contract 
for  the  construction  of  a  bridge  between  the  two  counties, 
about  two  miles  south  of  Clebourne.  to  the  \\  ESI  I'.RN 
BRIDGE  CO..  Harrisonville.  Mo.,  at  $6589.  There  were  nine 
other  bidders,  with  bids  ranging  from  $hu,4  to  $8544.  1  he 
Engineer's  estimate  was  $7300.     Noted   May   7. 

•Wichita,  Kan.— Bids  will  be  received  until  June  22  by  H. 
M.  Barrett,  Clk.  of  Sedgwick  County,  for  the  construction  ot 
three  reinforced  concrete  bridges  in  Sherman  and  Ohio 
Townships.      E.   B.  Moore  is  County  Engr.      Noted   Apr.    9. 

Randolph.  Xeli.—  (Official)— Bids  will  be  received  until  1 
pm.,  June  11,  by  the  Commissioners  of  Cedar  County.  Hart- 
ington.  Neb.,  for  the  construction  of  a  concrete  bridge  at 
Randolph.      G.   N.    Champion    is    County   Clk. 

Lake  City.  Ark. —  Bids  will  be  received  until  1  p.m.,  June  8. 
by  the  Drainage  Commissioners  of  Districts  9  and  1  -  ot 
Craighead-  Countv  for  the  const  rue  ti«n  of  steel  bridges,  bid- 
ders to  furnish  "plans.  The  St.  Francis  Valley  Engineering 
Co.,    Osceola,    Ark.,     is     Engr.-in-Charge. 

-■  it.  Hen.  Tex. — The  Commissioners  Court  of  Bell  County 
has  awarded  the  contract  for  the  construction  of  two  con- 
crete bridges  over  Nolan  Creek  to  HESS  &  SKINNER,  Dallas, 
at   $21,000. 

+  San  \ntonio,  Tex. — The  Commissioner's  Court  Of  Bi  xar 
Countv  has  awarded  the  contract  for  the  constructi.  n  "1 
culverts  in  Precinct  Nos.  1  and  2  to  D.  I.EHR  at  $21,840;  the 
contract  for  culverts  in  Precinct  Nos.  3  and  4  was  awardtd  to 
PAGAN    &   «'ll  \FFEE  at   $16,455. 

Waco.   'lev. —  Bids    will    be    received    until    10   a.m.,    June    15, 

bv     the    Commissioners    Court    of    McLennan    County    for    the 

construction     of     bridges     and     culverts.       R.     J.     Windrow     is 

Engr.      W.    T.    Lock-wood    is   County    Audr. 

■f  Canon     City,    Colo.-    The     City    Council     lias     awarded     the 

contract    for    the    cniistriiciii.n    of    the    Fourth    St.    Viaduct    to 

the   CENTRAL   CONSTRUCTION   CO.,    Colorado   Springs,    Colo.. 

!6,  190. 

+l.<iK«M.   rtah — The   Commissioners   of    Cache    Countj    have 

awarded  the  contract  for  the  construction  ol  a  bridge  ovi  i   thi 

Rlvei    near   Cornish    to    A    it.    FORBES   &   CO..   at    $4S 

Bids  for  the  construction  of  this  bridge  were  received  for  .the 
Hrs1    time    In    February,    but    all    were    rejected    as    too    high. 
a   Mar.   12. 
+  Viima.     \ri»..     The    contract     toi     the    construction    of    a 
bridgi                   the  Gila  River  near    Wellton    has   been   award- 
ed   to    PERRY    E     BORCHERS,    Phoenix,    at    $19,865.      All    ma 
toi    ii.     bridge   will   be    furnished    by   the   state.      N d 

Nov.    2",     1913    and     Jan.     8,     1911. 

Belllngham,     WiikIi.     The     Board      ommissioners      of 

Wlia  t.  COnStl  UCt  ion     ol     :i     lo  id   ■'' 

., ,    ,,,i    hiii      1 1  I.,  i  iii  i     .Mi"'      i  in-    Nooksaek 

River'    neai     Lvndcn    on     the    Cimh      Meridian     Itnad.       The    estl- 

•  i.t    ol    ■•    •  ■        bridgi     i  -    $30, W.    D.    Wall i    is 

I'll 
Seattle,    Waah.     Th<     Port    of   Seattle   Commission    lias   bad 

■a  i  pa  !•'!    I'"    feet -I    a      teel    bi  Idge   o\  ei    Rail 

12  Paul    Whltham    is 

:  ■  o1    I  hi     C 

Madera,    Calif.     Tin-    Clt;     Tru  plan    to    build    i w 

i    at  D  St.,  to 

+  u.-.l<liiit.    Calif,     'i'1"      Board     ol     Supervisors     of    Sha    ta 

Count}    has   awarded    the    contract    toi    tin     con   tructlor    of   a 

ridge  acroe  I  o    i  tl  \  er  a  t    Retde    Fi  i  r  ■■ 

on   the  State    Hlgl  CHICO  CONSTRUCTION   CO.,   at 

K '  trucl ■ 

.....  ii  :,i  10 

- 1  - 1 . ."-   .  .  thi  ipproach   to  the  bridgi 

n  iHN     DIETELHOR8T,    at      I  Ic      p<  I     eu.yd 
I      I'' 

i i..    (mi.     'i  he     Bi  i  i  h, 

.  r  .  ...     thi     '''' 

Part  of  thi  i    bi    boi  ne   Ii 

Prlcevllle,    <>m      « >ffl<  lal)  elved   until    6 

.,  ,,,      ,  i     Bellamy,  Cll  ol    Vrtemesla   Township, 

true!     i  i i d  co 

over  thi  I  llage  of  Prli  evllle, 

Toronto,  <•■■•■     ft  tffli  laO     '  :i1        111  be  reci  Ived   unt  II 

■  I        I  '  ■■■ 

Bi  Id)  ■    over   the 
Tt  link    i 


(Official)  —  Bids  will  be  received  until  noon,  June  9,  by 
Frank  Barber,  Bridge  Engr.,  .".  i  Adelaide  St.  East,  Toronto, 
for  the  construction  of  a  concrete  beam  bridge  known  as 
Brown's  Bridge,  over  a  branch  of  the  Holland  River  on  the 
town  line  between  the  counties  of  York  and  Simcoe,  north  of 
Schomberg. 

Calgary,  Alta. — The  ratepayers  have  passed  bylaws  pro- 
viding for  the  construction  of  a  concrete  bridge  over  the 
Bow  River  at  Center  St.  to  cost  $375,000;  a  concrete  bridge 
over  the  Elbow  River  at  Fourth  St.  to  cost  $77,000,  and  a 
steel  bridge  over  the  Bow   River  at  Ninth  St.   to  cost  $60, I. 

WATER    SUPPLY — IRRIGATION 

Boston,  .IIhihm. — Bids  were  received  May  22  by  the  De- 
partment of  Public  Works  for  laying  pipe  for  the  high- 
pressure  fire  service  as  follows:  Long,  Little  &  Russo,  at 
$11,092  llow  bidder);  the  Northern  Construction  Co..  $128,- 
117,  Hugh  Nawn  Construction  Co..  $127,801;  J.  H.  Ferguson, 
$154,855  and  Coleman  Bros.,  $155,489.  L.  K.  Rourke  is  Comr. 
Noted    Apr.    30. 

Fall  River,  Mas*. — Plans  have  been  prepared  for  the  erec- 
tion of  an  auxiliary  pumping  station  in  connection  with  the 
water   works.      Philip    I).   Borden   is  City    Engr. 

+HoIyoke,  Mas*. — The  contract  has  been  awarded  by  the 
Board  of  Water  Commissioners  to  JOHN  FOX  &  SON,  New 
York,  N.  Y..  for  furnishing  the  city  with  3500  ft.  of  c.-i.  wa- 
ter pipe  of  various  sizes  at  $22   per  ton. 

Albion,   X.   V. — Elans   have   been   prepared   and    approved    by 


the  State  Conservation  Commission  for  the  construction  of  a 
wati  r  system  estimated  to  cost  $100,000.  W.  B.  Dye  is  Pres. 
Noted    Apr.    2. 

IS,  neon,  X.  Y. — The  city  contemplates  constructing  a  dam 
callable  of  containing  7."., 000.000  gal.  The  estimated  cost  is 
$200,000.  Ernest  \V.  Clarke,  East  Pleasantville,  is  the  Engr, 
Noted   Feb.    12    under   I'oughkeepsie. 

l.estershire.  X.  Y. — Plans  have  been  prepared  for  the  en- 
largement of  the  pumping  station.  A  Corliss  engine  will 
probably  be  installed. 

+New  York.  X.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Supply,  Municipal  Bldg.,  New  York  until  11 
a.m..  June  23.  for  constructing  the  Ashokan  bridge,  at  Olive 
under  contract  No.  76.  The  bridge  will  consist  of  15  arches, 
each  having  a  span  of  67  ft.  6-in.,  and  a  rise  of  11  ft.  4  in. 
Charles  Strauss  is   Pres.  of  the  Bd. 

New  York.  X.  V. —  (Official) — Bids  were  received  June  2  by 
the  Board  of  Water  Supply,  Municipal  Bldg.,  for  the  con- 
struction of  nine  concrete,  stone  and  brick  superstructures  at 
the  Ashokan  Reservoir.  Town  of  Olive.  Michael  Staub.  Ma- 
maroneck,  N.  Y.,   was  low  bidder  at  $344,0011.     Noted  May  7. 

Onwego,  X.  Y. — The  Finance  Committee  has  appropriated. 
$5000  for  the  improvement  of  the  water  system.  Charles  H. 
Snyder   is   City    Engr. 

Potsdam.  X.  Y. — Tin-  Conservation  Commission  is  investi- 
gating the  advisability  of  constructing  a  storage  reservoir  on 
the   Racquette   River  near    Potsdam. 

St.  JohnsviUe,  X.  Y. — Bids  will  be  received  by  the  Water 
Commissioners  until  June  15  for  constructing  a  concrete 
reservoir  with  a  capacity  of  1,000,000  gal.  F.  E.  Crane, 
Amsterdam,  is  the  Engr. 

•:  ».  a  nrrr/e,  X.  Y. —  (Official) — The  contract  for  the  con- 
struction of  a  water  system  has  been  awarded  to  W.  9 
FRITZ  CO..  Newark,  N.  J.,  at  $20,811  by  the  Water  Commis- 
sioners. H.  C.  Kittredge  is  Engr.  List  of  bidders  noted 
May    21. 

+  Trov,  X.  Y. — The  contract  I'm  furnishing  6300  tons  of 
c.-i.  pipe  has  been  awarded  to  R.  1  >.  WOOD  ,V-  Co.,  Philadel- 
phia. Penn.,  at  J21.4U  per  ton.  John  \1  Diven  is  Supt.  of  the 
liept.      Noted    May    7. 

+Bayonne,   X.  .1. —  The  contract    for  laying   water   mains  has 
been     awarded     to     CHARLES 
$7346. 


KAVANAGH,     Bayonne,     at 


Perth  \  ■•■■>•>  t .  \.  J.— The  Board  of  Water  Commissioners 
is  considering  enlarging  Hie  pumping  station  at  Runyon  and 
constructing  a  30-in.  main  from  the  Runyon  station  to  tin- 
standpipe  at  Ernston  Tin-  estimated  cost  is  $100,000.  S.  J. 
Mason    is     Engr.    of    tile    Bd. 

Sewitren,  x.  J.  Witherbee,  Sherman  ,<  Co.,  2  Rector  St.,  J 
New  York  N.  Y.,  have  tiled  plans  with  the  New  Jerse>  Slate 
\Vater-Suppl\  Commission  for  a  water  supply  and  storage 
system    at    the    site    of    its    proposed    iron    and    steel    plant    near 

w Ibi  Idge   Creek. 

+Altoona,     Penn.      Bids     were     received     May    10    by     II.    J. 

I-,,,  in nan     Hir.    of    I'aiks  and    Pub,    Properties    for   constructing 
,    ,,    ,iM.ii    on    Prospect    Hill.     The   Berber   Co.    inc.,   was   low 

hi, Id. a     at     $61,600.       Noted     Ma\      7. 

Vahland,    in.     The    Ctt.t     Council    will    spend    $50,000    fori 

I  he    iiii|iii»  emeiit    of    the    W  aim     SJ  stem. 

Oakilale,  Penn.  (Official)  Bids  will  be  received  by  the 
Borough  until  June  8  tor  tin-  installation  ot  a  water  system. 
plans    aie    on     tile     frith     .1      C.     K.'i'iian,     Secy.       Noted     Nov.    27, 

l'H::, 


elved    until   June    17.    by   the 

•ting  Pies..  City  Hall.  fOI' 
of  buildings  and  appall 
Contract     23,    aggregating 

Robert     I.     Clem,  lit     Is     VctlUI 

with    the    Water     Engine* 


Baltimore,  >tit      Bid':  »  111  be  r 
Board    of     Awards,    John    Huber 
the   construe t   of   a irstructu 

,    i , ,  i  •     \ tebello,    iiinii 

ibli     ,  ,, nlihls   ah. ml     1,71    '  tt 

\\  ,,t,,i     Engl .      Plane    ai      mi    ni 
oted    Mai     12. 

,.„.,.„■„,„,,     |Ud.      A     bond     issue      for      $20, I      has      been 

authorized    for    thi     establishment    of    a    water    system. 

I.lllirel.     >ld.        Clam      h.iw      n     prepared     In      llaliv      Slr\rlis. 

i   ,.,,,,,    Tt  ui  i     Hldg.,    w  nshlngton,    I'     •'..    for    the    extern  Ii 
ii,,.    watei    Bvstom    ami    the    Installation    ot    a    intuition    plant 

Noted     May     7, 

*>lt.   Hiilnlcr.   Hd.      i  <  >in.i:i  1 1      Bid      «iH   I"'   received   bv  II' 


Mayi 




iii.ll  imiil    ,'  80  p  m 


for   $10".- 
light    plant,   nine  l', 

«  n    ,,l     Ml      Rainier      FBI 
I'kman.    Clk. 


June  i.  1!U4 
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Durham.    \'.    C The    city    has    engaged    Gilbert    C.    White. 

Engr.,  to  prepare  plans  for  the  construction  of  a  water  sys- 
tem.     Noted    May    7. 

Allendale,  S.  C. — The  \V.  S.  Jaudon  Engineering  Co.,  Sa- 
vannah, Ga.,  is  preparing  plans  for  the  construction  of  a 
municipal    water   and    sewer   system.      Noted    May    14. 

Butler,  (ia. — The  installation  of  a  water  system  is  under 
consideration. 

Avon  Park,  Flu. — The  Town  Council  has  given  a  fran- 
chise to  L.  O.  Fleagin,  Avon  Park,  to  build  and  operate  a 
water  system  and  an   electric-light   anil    power   plant. 

+  ltr:iili-n<«>\.  ii,  Fla. — The  contract  for  laying  water  mains 
has  been  awarded  to   BRYAN   ,vi  CO.,  Jacksonville.     Noted  Dec. 


Casper.  Wjo — The  citizens,  at  a  recent  election  voted  to 
issue  bonds  for  $75,000  to  be  used  to  extend  the  water  system. 

Chinook,  Mont. — The  City  Council  has  been  directed  by  the 
State  Board  of  Health  to  install  a  new  water  system  or  im- 
prove the  old  one. 

+Dexter,  Mo. — The  contract  for  installing  a  water  system 
has  been  awarded  to  the  ARROW  ENGINEERING  CO.,  St. 
Louis,  Mo.,  at  $2s,23S.  Frank  Wilcox.  Syndicate  Trust  Bldg., 
St.  Louis,   is  the  Engr.     Noted   Apr.   30. 

Veblen,  S.  D. —  (Official) — Bids  will  he  received  by  E.  J. 
Rodine,  City  Audi.,  until  June  9  for  constructing  a  water  sys- 
tem, including  a  steel  tower  and  tank.  The  Dakota  Engi- 
neering   Co.,    Mitchell,    is    the    Engr.      Noted    May    7. 


Delray.  Fin. — The  installation  of  a  water  system  is  con- 
templated. 

I .akelanil.  Fla. — The  city  contemplates  spending  $125,000 
for    the   improvement  of  the  water,    light  and  sewer   systems. 

Camp  Hill,  Ala. — Plans  are  being  prepared  by  Edgar  B. 
Kay,  Engr.,  Tuscaloosa,  for  the  construction  of  a  water 
system    estimated    to    cost    $18,000. 

Pineville,    Ky The    Pineville    Water    Co.    will    construct,    it 

is    reported,    a    new    pumping    station    at    Pineville. 

Sebree,  Ky. — According  to  press  reports,  bids  will  be  re- 
ceived about  June  15,  for  the  construction  of  a  water  system. 
Noted    Apr.    23. 

Brewster,  Ohio — Bonds  for  $37,000  for  the  installation  of 
water    and    sewer    systems    have    been    voted. 

+  i  iiiiton,  Ohio — The  contract  for  furnishing  four  deep  well 
pumps  has  been  awarded  by  the  Board  of  Control  to  the 
HILL-TRIPP   PUMP  CO.,   Anderson.    Inil.,   at    $6000. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  by  the 
Commissioner  of  Purchases  and  Supplies  until  noon,  June  11. 
for  furnishing  three  centrifugal  boiler  feed  pumps  for  the 
Department  of  Public  Utilities.  Division  of  Water.  Rob- 
ert  Hoffman    is  City   Engr. 

Lancaster,  Ohio — Bids  were  received  by  the  Board  of  Con- 
trol for  furnishing  c.-i.  pipe:  The  United  States  Pipe  Co., 
Chicago,  111..  1500  ft.  c.-i.  pipe,  class  B.  at  $24.  3000  ft. 
class  D,  at  $22,  special  castings  at  $0.0275  per  lb.;  the  Amer- 
ican Cast  Iron  Co.,  Birmingham.  Ala..  3000  ft.  class  D,  at 
$23.25  per  ton.  1500  ft.  class  D,  at  $25  per  ton.  and  special 
castings    $55    per    ton.      C.    M.    Kowlee    is    Mayor. 

Lima,  Ohio — The  City  Council  contemplates  spending  $50,- 
000  for  the  repair  of  the  reservoir.  W.  E.  McCrate  is  City 
Clk. 

+St.  Marys,  Ohio — Press  reports  state  that  the  contract 
for  constructing  a  revetment  wall  on  the  bank  of  the  reser- 
voir has  been  awarded  to  ILIFF  BROS.,  London,  at  $31,061. 
John    I   Miller,    Columbus,    is   State   Supt.    of   Pub.   AVks. 

Hloomington,    Inil. — The    City    Council    has    authorized    the 
expenditure   of  $15,000    for    the    repair   of  the  water   system. 
Loojcootee,    Iud. — The    I.oogootee    Water    Co.    was    recently 

incorporated  with   $25. capital  stock.      J.  W.   Van  Hoy,  Loo'- 

gootee,    is    interested. 

Michigan  City,  Iud. — Tile  Krehhiel  Co.,  Chicago,  111.,  has 
been  retained  to  prepare  plans  for  the  improvement  of  the 
water    system. 

West  Terre  Haute,  lad.  -Plans  are  being  prepared  for  the 
installation   of  a   water  system. 

Centralia,  III. — The  City  Council  has  authorized  tin-  Water 
Committee  to  advertise  for  bids  for  the  extension  of  the  wa- 
ter system.     The  estimated  cost  is  $10,000. 

Joliet,  III. — Bids  will  lie  received  by  the  Board  of  Local 
Improvements  until  lo  a.m..  June  8  for  laying  a  water  main 
in    Bridge   St.      Noted    Nov.    20,    l:n:!. 

+  \:iii\i»,>.  111. — Tlie  contract  for  constructing  a  steel  tower 
and  t:ink  for  the  water  works  has  been  awarded  to  tin-  DES 
MOINES  BRIDGE  <vi  IRON  <•''.,   Des  Moines,   towa. 

Del  >lolnes,  Iowa  Plans  have  been  prepared  for  the  con- 
struction of  a  water  system  costing  $17, Olio,  at  the  county 
farm. 

oelweln.  Imvii  Bids  will  be  received  bj  C.  D.  Shippy,  Citv 
Clk..  until  X  p.m.,  Jim,  s  I'm  furnishing  C-l.  pipe,  f.o.li., 
Oelwein    for    year    ending    Mai.    ::  1 .     1915. 

+  l>iilnth.    Minn.— The    contract     tor    laying 
main    has  been   awarded    In    the   Citv    Council   to 
QUIST,    at   $fi325. 

Watervllle,  Minn.     Bids  will  be  received  by 

until    June    12    for    extending    and    repairing    the 
J.    A.     Rowat,    Willmar,    is    Engr. 

Alton,  Kan.— The  construction  of  a  water  system  and  elec- 
tric  light    plant    is    under    consideration.     The    estimated   cost 

is    $30,000.       Rolling    .V-    Co..     Kansas    Citv,     Mo.,    arc    the    Kllgrs. 

+<-o»illiiini.    Kan.     The    contract    for    tin-    installation    of   a 

water   system    lias    I n    awarded    In    tin     GORDON    *    TAYLOR 

CONSTRUCTION  CO.,  Century   Bldg.,    Denver,  Colo.,  at   .km. 210 
c    c    Calvert    is   Citj     Engr.     Noted    May    7. 
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i  'i  1  ii-    iii..'  been  pi  epn  1  ed  i".    Rollins  & 
t',.1    tin-  Installation  of  a    water  system, 




ma,  Kan.-   Plans  are  being  prepared  by   Rollins  &  Co, 

IlllBas     City.      Mo.,      for     the      installation     of     .,      u    Me        system 

1.1   electric  light    plant, 
Mckcrsoii,   Kan,      Hid:     u  1 II    lie    received    bj     the   Citv    Clerk 

itii   1   p. in..  Juno   12,    1 natruotlng   a    watei    system  and  a' 

wer  system.     Worlej   &   Black,  Reliance  Bldg.,  kansa     Citj 

o.    .-no    the    Kngrs. 
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plant. 


no   Neb.— Plans  are  being   prepared  be   King  &    Rohr- 
WcGague    Blk„    for    the    Inataliati !   .1    purification 


Clarendon.  Ark. —  Bonds  were  recently  sold  for  the  im- 
provement   of    the    water    and    sewer    system.      Noted    Jan.    29. 

+.\ransus  Pass.  Tex. — (Official) — The  contract  for  con- 
structing a  tank  and  water  tower  has  been  awarded  to  the 
CHICAGO     BRIDGE    &     iron     WORKS,     Chicago.     11  "-ted 

May  21. 

Big  Springs,  Tex. — The  Council  contemplates  expending 
$2o,000    for   improving   and   enlarging    the   water    system. 

Terrell.  Tex.—  Bonds  for  $S5,000  for  the  improvement  of 
the   water    system   have  been   voted   by   the   citizens. 

Hageriunn,  X.  M — Bids  will  be  received  bv  the  Town 
Clerk,  until  July  15  for  the  construction  of  a  municipal  wa- 
ter  system.      The   estimated   cost   is    $16,000. 

Logan,  Utah — The  City  Commissioners  contemplate  mak- 
ing  improvements   to   the    water   system. 

<.Ieiiil.il,-,  Aria. — The  citizens  contemplate  enlarging  the 
water    system    at   an    estimated    cost    of   $50,000. 

Aberdeen,  Wash. — The  city  is  planning  to  construct  a 
water    system    estimated    to    cost    $350,000. 

Hnrtlinc,  Wash. — Press  reports  state  that  the  water  sys- 
tem   will   be   improved   and   extended. 

Tin  ouia.  Wash. — Bids  will  soon  be  received  for  the  install- 
ation of  water  mains  in  the  Second  School  Land  Addition,  at 
an    estimated    cost    of    $10,000.      Noted    Apr.    16. 

Denlo,  Ore — E.  B.  Hill  will  build  an  irrigation  system, 
north   of  the  Nevada  line.      About   4SO0   acres   will  be   watered. 

Milwaukee,  Ore — Bids  will  soon  be  received  bv  the  City 
Council  for  the  construction  of  an  N  -  in.  pipe  line  to  connect 
with  the  Bull  Run  water  svstem.  The  estimated  cost  is 
$20,000.     J.  W.  Morris  is  City  Engr. 

.North  Powder,  Ore. — A  bond  issue  of  $20,000  was  recently 
voted  for  the  construction  of  a  water  system.  J.  B.  and  R. 
E.  Koon,  Board  of  Trade  Bldg..  Portland,  are  preparing 
plans    and    specifications. 

Richland,  Ore. — The  city  will  construct  a  municipal  water 
system.  It  will  probably  be  a  gravity  svstem,  taking  the 
supply    from    Eagle    Creek. 

Los  Angeles,  Calif. — Bids  will  be  received  by  the  Board  of 
Harbor  Commissioners,  until  10  a.m..  June  10*.  for  the  con- 
struction  of  a   water   tank   and    tower. 

Nevada  City.  Calif.— The  City  Council  will  construct  a 
storage  reservoir  with  a  capacity  of  IS, 000,000  gal.  for  the 
city  water   supply. 

contemplates    installing    a 

Santa     tun,    Calif.— It    is    reported     that    the    citv    will    en- 
large   the    water    system    at    an    estimated    cost    of    $"63,000. 
Wi'jinirn,   Sask. — See   item   under   "Sewers." 

+  F.stevan.  Sask. —  Tile  contract  for  laving  water  and  sewer 
mains  has  been  awarded  bv  the  city  to  the  UNITED  STATES 
CAST  [RON  PIPE  «  FOUNDRY  CO.,  South  Mi,  I,  iea  n  '  \  v,-' 
Chicago.    111.,    at    $8870.      Noted    A.pr.    9. 

Moose  .law.  Sask.-  Bids  will  bo  received  bv  the  Citv  Com- 
missioners until  in  a.m.,  Juno  ;,,  tor  furnishing  supplies 
under  contract    86.      James    Pascoe   is    Mayor. 

Prince  Itupert.  II.  C.  —  The  Council  is  contemplating  living 
water    mams    in    various    streets    at    an    estimate, I    COSt    of    $100.- 

sF.\vi:as 

•  Portland.  Maine— (Official)-  Hi. Is  will  be  received  by  the 
Commissioners  of  Public  Works  until  noon.  June  1  •< '  re- 
building about  llso  ft.  of  the  North  Side  -nterceptine  Sewei 
Blon   Bradbury,  Jr.,  is  Comn 

Boston,  nil**.  Bids  "ill  be  received  until  June  5  by  the 
Department  of  Public  Works  tor  the  construction  of  sewers 
and  drains   In   Old   Colons    Ave.,  South    Boston.     1.    K     Rourke 
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.    " k>'«.   i«.   1.     Kids   will    be    received    bt    the   Commls- 

'   ol  Streets  and   Bridges,  until  June   11,   for  bulldina  bup- 

ter   drains   i"    North    Man,   si,    Frank    11.    Mills    1-    Cit; 


fa 
ling 


-Hirighioo.  v   v      11,,    eontri 1    structlng  the  sewei 

system    has    1 n    awarded    bv     the    Sewer    Commissioners 1   of 

District    No     I,    in    NICOLA    DtaSIDERTO,    17    Wart    It      Ror-h. 
ester,  at    182.128      Not,, 1    vim     29   and    Maj    28. 

Buffalo,  v  v     The  City  Council  has  ordered  the  construe- 

lion    ol     tile    sewers     in     I'luno,     and     Olive    Sts      a.,,1     Ca  mil, ", ,      \  v,v 


\.-v,  ■»  „rk.  \.  \  1  B01  me  1,  of  Brooklj 
.•ill  be  recelt  ed  bj  1 .  11  rounds.  Pres  of 
1   a.m.,  June    10,   for  constructlni 
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rBorougrh  of  Queens) — The  lowest  bid  received  by  the 
Borough  President,  for  constructing  sewers  in  Fulton  St., 
from  Vanderveer  Ave.  to  Ocean  View  Ave.,  and  in  Ocean 
View  Ave.,  from  Fulton  St.  to  Ridgewood  Ave.,  was  from 
Joseph  L.  Sigrette  &  Co.,  at  $20,456.  Maurice  E.  Connolly  is 
Borough  Pres. 

+  Rochester,  N.  V. — The  contract  for  constructing  the 
Home  Acres  sewer  system  has  been  awarded  to  NICHOLAS 
DESIDERIO,  at  $32,128.     Bids  were  opened  May  20. 

+Camdon,  N.  J. — The  contract  for  constructing  sewers  in 
Belleview,  Atlantic  and  Jefferson  Aves.,  has  been  awarded  to 
W.    P.    CARSON,    1141    Sycamore   St.,    Camden. 

i+Xewart,  N.  J. — The  contract  for  constructing  founda- 
tions and  connections  for  the  Newark  Bay  Pumping  station, 
part  of  Section  5  of  the  Passaic  Valley  Sewerage  Works,  has 
been  awarded  bv  the  Passaic  Vallev  Sewerage  Commissioners 
to  P.  J.  MORANTI,  INC.,  406  East  149th  St.,  New  York,  N.  Y., 
at  $355,400.     Noted  Apr.   9   and   May   14. 

+  Perth  Amhoy,  IV.  J. —  fOfficial) — The  contract  for  con- 
structing a  sewer  in  Donald  Ave.  has  been  awarded  to  CARL 
F.  POULSEN,  450  Division  St.,  Perth  Ambov.  Wilbur  La  Roe 
is  City  Clerk.      Noted   May   14. 

AXebanon,  Penn. —  (Official) — Bids  will  be  received  by  the 
Mayor  and  Citv  Council  until  5  p.m.,  June  25,  for  sewer  con- 
struction. T.  R.  Crowell  is  City  Engr.,  and  D  .M.  Sharp,  City 
Clk.     Noted  Apr.  16  and  Apr.  30. 

+Hnllimore,  M<1. — The  contract  for  constructing  lateral 
sewers  and  house  connections,  under  Sanitary  Contract  No. 
135,  has  been  awarded  bv  the  Board  of  Awards  to  the  CAR- 
ROZA  BROS.  CO.,  at  $99,900.  Calvin  W.  Hendrick  is  Ch. 
Engr.  Sewage  Comn.     Noted  May  7. 

*  Raltimor.  .  Md. — Bids  will  be  received  by  the  Board  of 
Awards  until  11  a.m..  June  10,  for  Storm  Water  Contract  No. 
40,  constructing  storm  water  drains.  Charles  England  is 
Chn.    of    Sewerage    Comn. 

*  w  .•■-i.ii.iii,,,,.  D.  C. —  (Official) — Bids  will  be  received  by 
the  Commissioners  of  the  District  of  Columbia,  until  2  p.m., 
June  10,  for  constructing  about  3000  lin.ft.  of  24-in.  concrete 
sewer.  Oliver  P.  Newman,  Frederick  L.  Siddons,  Chester 
Harding,   are   Comrs. 

Lakeland,  Fla. — See  it«n  under  Water  Supply  and  Irriga- 
tion. 

Mnnntee.  Fla. — The  City  has  voted  $75,000  in  bonds  for  the 
construction  of  storm  and  sanitary  sewers  and  two  Imhoff 
tanks.     John  Lloyd  Minnis,  Tarpon   Springs,   Fla.,    is   Engr. 

Camp  Hill,  Ala. — It  is  reported  that  tke  City  will  award  a 
contract  in  July,  for  the  construction  of  about  one  mile  of 
10-in.,  two  miles  of  8-in.  V2  mile  of  12-in.  and  two  miles  of 
8-in.,  vitrified  sewers,  including  about  50  manholes.  Edgar 
B.    Kay.  Tusoaloosa,  Ala.,  is  Engr. 

♦  Fnvettevllle,    Tenn. —  (Official) — Bids    will    be    received    bv 

vor   and    Board    of   Aldermen    until    2   p.m.,   June    30,    for 

constructing    a    sanitary    sewer    system.      C.    H.    Jenks.    Union 

City,    is    Engr.       For    further    information    see    advertisement 

under    ••Contracts   To   Be   Let." 

+  i  ant (Mhl<> — (Official) — The    contract    for    constructing 

the  sewage  treatment  plant  has  been  awarded  to  R.  H.  EVANS 
&  CO.,  Columbus,  and  O.  K-  E.  .1.  I.AN'DOR,  Canton,  at  $249,403. 
Other  bids  were  from  the  John  T.  Walhridge  Engineering  Co., 
Chicago,  III.,  $281,981;  the  J.  C.  De  Vine  Co.,  Alliance,  $251,- 
781;  I'le  &  L.  De  Wensohn,  Kent,  $267,217;  Municipal  Engi- 
neerlng  &  Construction  Co.,  Chattanooga,  $256,795.  Z.  W. 
i  i     •         Mr.  of  i>ub.  Service.     Noted   Maj    i 

Cincinnati,  Ohio — Bids  will  be  received  by  the  Director 
of  Public  Service  until  noon,  June  11.  for  constructing  sewers 
In    various    streets.      Philip    Fosdick    is    Dir.    of    Pub.    Service. 

Cleveland,  Ohio— Bids  will  be  received  by  A.  R.  Callow. 
Purchases  and  Supplies,  until  noon.  June  11,  tor 
diversion  sewer,  junction  and  overflow  chambers, 
'i  arid  grit  chambers  and  wooden  flumes. 

'  Dlmnbaa,  "hl"  Bids  will  be  received  by  the  Director  of 
Public  Service,  until  June  9,  for  constructing  trunk  sewers 
lous  streets. 

Krnmcirp,  Ohio  Bids  will  be  received  by  the  Village  Coun- 
i  i  mi  B,  foi  cor  tructlng  Banltarj  sewers.  The  Payne 
allien  Engineering  Co.,  S<  ICOnd  National  Bldg.,  Akron,  is 
B  n  k  r. 

iii.hii.  I..MH,  Ohio— Bids  will  be  received  by  the  City  Com- 
mlsslon,  until  juni  tructlng  lateral  sewers  on  vari- 

ous   si  i  ■ 
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Grand  Rapid*.  Wis — Bids  opened  Mav  25,  by  the  Board  of 
Pi'blic  Works,  for  constructing  sewers  in  various  streets  were 
rejected.      The   City   will   do    the    work.      B.   L.   Brown    is   City 

+Mil«aukee,    Wis. — The    contract    for    constructing    sewage 

testing  station  on  Jones  Island,  has  been  awarded  the 
FRANK  LEUNZMANN  CO.,  Milwaukee  at  $23,446  T  C  Hat- 
ton  is  Ch.   Engr.     Sewage  Comn. 

Oconomowoc,  Wis, — Bids  will  be  received  bv  the  Board  of 
Public  Work  until  June  12,  for  constructing  storm  sewers  in 
a  portion  of  West  Ave.,  Locust  and   Milwaukee  St. 

+Two  Harbors,  Wis. — The  contract  for  various  sewer  im- 
provements has  been  awarded  by  the  Board  of  Public  Works 
to  WALTER   O.   BAHR,   Mantowoc,   at   $32,275. 

Creston,  Iowa — (Official) — The  city  contemplates  the  con- 
struction of  about  700  ft.  of  S-in.  and  1600  ft.  of  16-in.  sewers. 
Theodore   S.   De   Lay   is  City   Engr. 

Guthrie  Center,  Iowa — The  city  will  award  a  contract 
about  July  14,  for  constructing  about  7%  miles  of  vitrified 
pipe  sewer,  estimated  to  cost  $25,670,  and  for  a  concrete  dis- 
posal plant,  estimated  to  cost  $15,320.  S.  B.  Weeks  is  City 
Clk. 

+  St.  Paul,  Minn. — The  contract  for  constructing  the  Griff- 
fith-Terry  sewer  has  been  awarded  to  THORNTON  BROS.,  at 
$65,787. 

The  lowest  bid  submitted  to  the  Board  of  Public  Works, 
for  constructing  the  Ocean  St.  sewer  was  from  E.  T.  Webster, 
at  $45,800.     Noted   Apr.  23. 

Tripp,  S.  D. — It  is  reported  that  bids  will  be  received  by 
the  city  about  July  15,  for  constructing  sewers  and  a 
sewage  treatment  plant.  The  Dakota  Engineering  Co., 
Mitchell.  S.  D.,  is  Engr. 

+  Dexter,  Mo. — The  contract  for  constructing  sewers  in  va- 
rious streets  has  been  awarded  to  the  BELL-HUDSON  CON- 
STRUCTION CO.,  Poplar  Bluff,  at  $21,784.  Bids  were  opened 
May  18.  Frank  L.  Wilcox,  Syndicate  Trust  Bldg.,  St.  Louis,  is 
Engr.      Noted,    Apr.    30    under   Water   Supply — Irrigation. 

Houston,  Tex. —  (Official) — Bids  will  be  received  by  E.  E. 
Sands,  City  Engr.,  until  2  p.m.,  June  8,  for  constructing  a 
storm  sewer  in  McGowan  Ave.,  from  Smith  to  Albany  Sts.  The 
estimated    cost    is    $36,000. 

Bids  will  also  be  received  for  constructing  a  sewer  in 
Elgin  Ave.,  from  Louisiana  to  Baldwin  St.  The  estimated 
cost   is   $10,000. 

San  Antonio,  Tex. — It  is  reported  that  the  city  will  con- 
struct sewers,  estimated  to  cos-t  $225,000.  A.  C.  Pancoast  is 
City    Engr. 

Seattle,  Wash. — The  lowest  bid  received  by  the  Board  of 
Public  Works  for  installing  a  sewer  in  East  56th  St.  was  that 
of   J.   Gandelli,   at   $7681. 

Exeter.  Calif. —  (Official) — Bids  will  be  received  by  C.  R. 
McEvers,  City  Clk.,  until  8  p.m.,  June  10,  for  sewer  construc- 
tion, estimated   to  cost  $40,000.      Noted   May   7. 

+  Sunnyvnle,  Cnlif. — The  contract  for  constructing  a  sewer 
system  has  been  awarded  to  WILLIAM  HEAFEY.  Oakland, 
at  $32,236.  Bids  were  opened  May  4.  Ida  Trubschenck  is 
City  Clk. 

+London,  Ont. — The  contract  for  constructing  the  Wharn- 
cliffe  Road  section  of  the  sewer  system,  has  been  awarded 
bv  the  Board  of  Control,  to  McKAY.  McKAY  &  WEBSTER, 
Hamilton,    Ont.,    at    $23,415. 

+The  contract  for  the  Ridout  St.  section  of  the  sewer 
system  has  been  awarded  to  the  McKNIGHT  CONSTRUCTION 
CO.,   Toronto,    at   $32,654. 

+The  Cell. ..me  St.  section  t.i  McLOUGIILIN  BROS..  Ot- 
tawa, at  $40,479;  the  Egerton  St.  section  to  T.  W.  NICHOL- 
SON,   Cleveland.    Ohia,    at    $118,161. 

Toronto,  Ont. — Bids  will  be  received  by  the  Board  of  Con- 
trol, until  June  9,  for  constructing  sewers  in  various  streets. 
II    C,    Hocken   is   Mayor  and   Chn.  Bd.   of  Control. 

+  AHHinlboln  (post  office,  Winnipeg),  Man. — The  contract  for 
constructing  a  submaln  sewer  In  Ness  Ave.,  from  Albany  to 
Kerry  Sts.  has  been  awarded  to  A.  C.  VASHOHKNBKECK  & 
CO.,   at   $11,532. 

WevlHini.  Sank. — The  city  contemplates  the  construction 
of  n  Bewage-dlsposal  plant  and  the  extension  of  its  water- 
works system.      The   estimated   cost    Is   $106,000. 

+  Kdmontnn,  \l«n. — The  contract  for  sewer  construction 
has  been  awarded  by  the  City  Council  to  hulbert  &  Wil- 
son,   i:.l ni. .n.    at   $27,301. 

GARBAGE 
Baal  Orange,  N.  .1.     ni. is  w~l   be  received  until  June  8,  by 
iii e   ni,    Council    for   iii.-  disposal   of  garbage  and    refuse  ana 
maintenance   of   the   scavenger   system    for  a    period   of   three 
years,     U  HI    Rowley  la  City  Clk. 

■fiieinliiiK',  Penn.  The  city  has  awarded  the  contract  to 
yOCUM  S  yOCTJM,  Reading,  for  cleaning  Improved  streets 
and  catch  basins. 

Detroit.    Mich.     The    city    has   appropriated    $475,000    for   a 

reduction    planl       The    site    for    the    plnnl    has    been 

purchased       Plans    will    be    prepared    by    Smith.    Htnchman    A 

..    lis,   lit     Bngri  .   Detroit,   Mich, 

Stratford,   Oat.     TI Itlsens   have    voted    to   Issue    $li.r.oo 

In  i Ii  for  :i  "i  rbagi  Incinerator 

gTRBBTI    *M>   it<>  iDi 

+  K,-,iie.    \.    il.     ti..     ...nil  i. i     for    pnvlni 10    sq.yd     has 

i ■■     i.i.  .1    I..    iir.  .11   .1     Merit  Tin  B,   Mllbury   si  .    Won  ■    tor, 

,1    JfT.OOO. 
II, ,.<,.,..    ii..-.       Rids    "111    I"'    received    l>:     the    Stnte    High 
Commission    until    June    ;i    r...    .,.,,.  I  ,  ,,,l  hie    2100    Unit     of 

i   in    mi. ..i    1800  imfi    In  Dlghton  nnd    1000  iin  ft    in  NortH 

\ ,  thui    W    Dear    18    v   hbui  ton  PI    Is  chief  Bngr, 
+  11. .«(.„,.    Haas.      fOfflclsl)      Bids   were    received    rts    follows, 

I  .  !,,  I   .,    ,,    ,  I    I  inelll         of        PubllC        Will   111 

....  iii,     ,    ••  in     bituminous    surfaci      Marlboi i. 

i..  .ii  i  i  .  '  I    . led   coni  i  ..ii     Warren   iir 

Csntral   i  lonsti  uctton   Co  .   ' '1.347 
I.,,    impi  o  ins   Old   Colo 

'  .  •  i rdec 


i  \MM8 

con  1   I     l-l 

V.  i  noil 
$18,481, 
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Other  bidders  were:  H.  Archer,  $14,S04;  Charles  B.  Telless, 
114,939;  W.  J.  Rafferty  Co..  $16,263,  and  John  McCourt  Co.. 
$17,451. 

+ 1  Official) — The  contract  has  been  awarded  by  the  State 
Highway  Commission  for  constructing  7900  lin.ft.  of  road  in 
Granby  and  Belchertown  Townships  to  the  W.  N.  FLINT 
GRANITE  CO.,  at   $14,100.      Noted  .May  21. 

*New  Britain,  Conn, —  (Official) — The  date  for  receiving 
bids  has  been  extended  from  June  2  to  June  9  for  laving  20,- 
000  to  25.000  sq.yd.  of  pavement.  The  Board  of  Public  Works 
will    receive    the   bids.      H.   A.    Emmett    is   Clk.      Noted    May   21. 

liallston  Spa.,  ST.  Y. —  (Official) — Bids  will  be  received  by 
William  H.  Lawrence.  Village  Clk..  until  June  9,  for  paving 
Charlton  St.  with  vitrified  brick. 

Buffalo,  X.  Y. — Bids  will  be  received  by  Francis  G.  Ward, 
Comr.  Pub.  Wks..  until  11  a.m.,  June  9,  for  repaying  various 
streets. 

New  York,  N.  Y. —  (Official) — (Borough  of  Brooklyn) — Bids 
will  be  received  by  the  Park  Board,  Municipal  Bldg.,  until 
3  p.m.,  June  11,  for  furnishing  and  delivering  Hudson  River 
gravel  in  parks  in  the  Borough  of  Brooklyn.  Cabot  Ward 
is  Pres. 

(Official)  —  (Borough  of  Manhattan) — Bids  will  be  received 
by  the  Park  Board,  Municipal  Bldg..  until  3  p.m.,  June  11, 
for  constructing  in  Central  Park  a  service  road  from  Fifth 
Ave.,  at  84th  St..  to  the  buildings  of  the  Metropolitan  Museum 
of  Art.  and  improving  the  S2d  St.  entrance  to  the  buildings. 
Cabot  Ward  is  Pres. 

+  Xew  York,  X.  Y. —  (Borough  of  Queens) — Contracts  have 
been  awarded  to  the  CLANCY  &  NUHN  CONSTRUCTION  CO., 
at  $10,764  for  improving  Newton  Road  from  13th  to  Jack- 
son Ave.,  and  to  the  PUBLIC  WORKS  CONSTRUCTION  CO., 
at  $42,451.  for  improving  Ditmars  Ave.,  from  Astoria  St. 
(Flushing   Ave.)    to   Frigate   St. 

•  Port  Jervts,  X.  Y. —  (Official  i  —  Bids  will  be  received  by 
the  Common  Council  until  S  p.m..  June  15  for  laying  5700 
sq.vd.  of  brick  paving  on  Jersey  Ave.  and  Pike  St.  John  F. 
Cleary   is  City  Clk. 

♦  Freehold,    K.   J. — The    contract    has    been    awarded    by    the 


Close  is  County  Clk.     Noted  Apr.   30. 
-The    Board    of  City   Commissioners   will 


ingdale.  at  $10,984. 

Jersey    City,    Y. 
repave    Grove    St.    from    Newark    Ave.    to   the    Hoboken    Line. 

♦  Metuclien.  X.  J. —  (Official) — Bids  will  be  received  by  the 
Borough  of  Metuchen  until  8  p.m.,  June  8,  for  flagging  about 
15,000  lin.ft.  with  2-in.  blue  stone.  Charles  B.  Carman  is 
Borough  Engr. 

Millvillr,  X.  J. — The  Board  of  City  Commissioners  plans 
to  repave  a  number  of  streets  at  an  estimated  cost  of  $60,000. 

Trenton,  X.  J. — The  Board  of  City  Commissioners  has  au- 
thorized the  paving  of  sections  of  the  following  streets:  Ade- 
line St.,  Roebllng  Ave..  Orange  St.,  Rushing  St.,  Boudinot  St., 
Paul  Ave.  and  Mill  St.  with  bituminous  concrete  on  concrete 
foundation:  and  Olden  Ave.  from  Clinton  to  Breunig  Ave. 
with   vitrified   brick   on   a   5-in.  concrete   base. 

Wextflelil.  X.  J. — Bids  will  be  received  by  the  Town  Coun- 
cil until  June  15,  for  Improving  parts  of  various  streets.  A. 
W.    Tars   is   Town    Engr. 

+Erie,  I'enn.  —  Contrails  have  been  awarded  to  the 
MAYER  BROS.  CONSTRUCTION  CO..  at  $16.70."..  for  paving 
East  Seventh  St..  from  Wallace  to  East  Ave.,  and  CO  J.  M. 
DoYLE.   at   $6129    for  paving   Wayne   St.    from    ISth   to   21st   St. 

Iliirrlshurg.  Venn.- -Kids  will  be  received  by  Edward  M 
Blgelow,  Stat.-  Highway  Comr.,  Capitol  Bldg..  until  10  a.m., 
June  16,  for  the  following  road  construction:  Fayette  City 
Borough,  Fayette  County,  1354  ft.  brick  block  paving:  Barnes- 
boro  Borough.  Cambria  County,  6242  ft.  brick  block  paving: 
Port  Alleghanj  Borough  McKean  County,  8272  ft.  brick  block 
paving;  Mansfield  Borough.  Tioga  County.  7461  ft,  brick  block 
paving;  Ablngton  and  Cheltenham  Townships.  Montgomery 
County.  10,354  ft.  asphaitic  bituminous  macadam  (penetra- 
tion); Montgomery  Borough.  Lycoming  County,  :.7^7  ft  brick 
block  paving;  East  Taylor  Township,  Cambria  Count  J  9185 
ft  alternate  bids  on  one  course  concrete  ami  brick  block 
paving  tor  6734  fl  of  above  and  on  brick  block  on  concrete 
lining  2451  ft.:  Hopewell  Township,  Ymk  County,  16,- 
264  ft  asphaitic  bituminous  macadam  (penetration);  Stewarts- 
town  Borough,  Vi.ik  County,  r,27o  ft,  asphaitic  concrete  on 
Concrete;  East  Bradford  Township.  Chester  County.  I7.ni:; 
ft.  16,388  ft  asphaitic  bituminous  macadam  (penetration) 
and  716  it  one  course  concrete  paving;  ECennett  Township. 
Chester  County,  15,272  ft  asphaitic  bituminous  maia.lani 
(penetration)  I  ppei  Dublin  Township,  Montgomery  County, 
3H>7  ft    asphalt 1 1  I-    -ii  telford 

Johaatown,  Penn.  Bid  will  be  received  until  June  8  tor 
Improving  various  Btreets      John  W    Cramer  Is  ott\   oik 

+  N<->\   Castle,   Penn      T! nti  id  paving    Edeson   Ave. 

has  I n    awari t..   M     i:     MILL! 

+  ii.niiini£.    iviiu.     (Official)     Bids     "ill     be     reoelved     bj 
on      until    ii    a  ni  .    inn.     i  'i.    toi    paving 
i         Edmund  B    LTlrlch  Is  Cltj    Engr. 

wScottdale,  Penn  (Official)  Bids  will  be  received  b:  u 
M      New  comi  I    p  in..    .Inn.'     I 

Kradin ;  irblns     Mulberrs     ..mi    Merchants    Sts, 

From    Hi.     v  .■   i      i.i.  Rroadwa      to  ■       I    -  i-i h. -stout 

st 


s,  mill. mi.    I'.  in 

until    .Inn-         I    1... 

vlnton   . 


The  Coui  II  receive  bids 

proving  a   in. .rail. mi  i  .i  ..I   in   Blal 
eesworlh  Kelly  is  cltj   cm, 

+  \\  lllinnioliiiru.    IVini.      Thl  '•     Of    imvlnir 

■  i.    .Km to   ib.-   STANDARD  CONTRACTING    • 

$27,000. 

+  \  i.rk.     IViiii.        i  '  "1-     i.ll        Tl no    '•  I    ■      I 

treets    have    been    awarded     to     \      B  KRAFT, 

i    UAI.   SUPPLY    .\    CONSTRUCTION    CO    and    lb.-  STAND 
\l:n    BITULITHIC    CO.,    N '■■«     York,    \     Y 

«  iniiln  rlmiil.    Mil.       Bids    Will    b.-    i...lviil    liv    ("Is,  v 

" Clin     -  nd    Public    Propertj    until 

piprovlna    Wlneon    st    from   Williams  t,.  s.  Mechanics  St 


Frederick,  Md. — Bids  will  soon  be  received  bv  E.  C.  Crum, 
City  Engr..   for  laying  15.000   yd.  of  brick   paving. 

Washington,  D.  C. —  (Official) — Bids  will  be  received  by  the 
Commissioners  of  the  District  of  Columbia  until  2  p.m.,  June 
10,  for  repairing  asphalt  pavements.  Oliver  P.  Newman  is  a 
Comr. 

+Parkerxliurg.  AY.  Ya. — Contracts  for  street  paving  have 
been  awarded  as  follows:  OTTo  LEHMAN.  Seventh  St.  from 
Park  Ave.  to  city  limits  at  $25.30S;  C.  KENNEDYL  &  SON. 
parts  of  12th  St..  George  St..  William  St..  13th  St.,  and  19th 
St.    at   $1S77.    $1665.    $1523,    $3932    and    $17,962    respectively. 

♦  Princeton,  W.  Ya. — The  Mercer  County  Commissioners 
have  awarded  the  contract  to  the  S.  WALTON  CO.,  Falls 
Mills.  Ya.,  for  constructing  a  macadam  road  from  Princeton 
to  Bluefield. 

Birmingham,  Ala — Bids  will  be  received  by  the  Board  of 
Commissioners  until  3  p.m..  June  9,  for  paving  the  following 
streets:  Third  Ave.,  from  12th  St.  to  Walker  St..  estimated 
cost.  $23,000;  South  19th  St..  from  Avenue  H  to  Nelson  Ave., 
estimated  cost.  $20,000,  and  Cottonwood  Ave.,  from  ISth  St. 
to   19th,  estimated   cost.   $4500.     Julian  Kendrick   is  City  Engr. 

-{•Birmingham,  Ala. — The  contract  has  been  awarded  bv 
the  Board  of  Commissioners  for  paving  North  25th  St.  from 
First  to  Eighth  Aves.  to  the  SOUTHERN  ASPHALT  &  C(  IN- 
STRUCTION   CO.,   at    $25,539.      Julian    Kendrick    is    City    Engr. 

Decatur  City,  Ala. — The  City  Council  has  passed  an  or 
dinance  for  street  paving.     The  estimated  cost   is  $100,000. 

+  Vieksl>urg.  Miss. — The  contract  has  been  awarded  bv  the 
Board  of  Supervisors  for  improving  and  constructing  15  miles 
of  road  in  Warren  County  to  the  OWENS  CONSTRUCTION 
CO.,  Meridian,  at  $96,259.  Otaher  bidders  were:  S.  A.  Gano. 
Jackson.  $99,566;  Healy  Construction  Co..  Meridian.  $101..".  4; 
Blanks  Levee  Co.,  Vicksburg,  $110,440;  Bovd  &  Bradshaw, 
Columbia.  $114,769:  Roach  &  Stanst-1.  Memphis.  Tenn..  $120,725; 
D.  R.  Cook  &  Co.,  Selma,  Ala..  $121,798:  H.  F.  Garbish,  Vicks- 
burg.   $131, S91.    and    W.    H.    Harris,    Collins.    $142,855. 

+  CtaattHiiiMign.  Tenn. — The  contracts  have  been  awarded  by 
the  Board  of  Commissioners  for  paving  Chestnut  St.  and  26th 
St.  to  the  WEST  CONSTRUCTION  CO..  at  $15,444  and  $6633. 
respectively;  Main  St..  to  KEY  ARNOLD  CO..  at  $14,181. 

+  Xashville.  Tenn. — The  contracts  for  paving  Broadway 
and  alleys  have  been  awarded  to  the  SOUTHERN  BITTji 
I.ITHIC  CO.,  at  $13,996  and  $1370  respectively.  W.  L.  Murray 
is  City  Clk. 

Lexington,  Ki, — Bids  will  be  received  until  June  15  for 
paving  a   number   of  streets.     J.   White  Guyn   is  City   Engr. 

Morgnntield,  Ky. — Bids  will  be  received  until  June  15  for 
improving  streets  at  an  estimated  cost  of  $30,000.  D.  E. 
Caulton    is    Engr. 

Cambridge,  Ohio — Bids  will  be  received  bv  G.  B.  Clark. 
Dir.  Pub.  Ser..  about  Julv  2S.  for  paving  various  streets. 
Karl    Cosgrove    is    City    Engr. 

Cincinnati,  Ohio— (Official) — Bids  will  be  received  bv  the 
Board  of  County  Commissioners  until  noon.  June  19,  for  re- 
pairing Valley  Junction  Road  from  Vallev  Junction  to  Chil- 
ly's  Corner,   in   Whitewater   Township.      Albert    Reinhardt   is 

Cleveland.  Ohio — (Official) — Bids  will  be  received  bv  the 
County  Board  of  Commissioners  tnitil  10  a.m..  June  13.  for 
the  improvement  of  Green  Road  No.  2.      E.  G.   Krause  is  Clk. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  bv  the 
Commissioner  of  Purchases  and  Supplies,  Room  513.  City  Hall, 
until  noon.  June  11.  for  constructing  concrete  sidewalks  on 
parts  of   Madison   Ave. 

+Elyria.  Ohio — The  contracts  for  street  Having  have  been 
awarded  as  follows:  ELYRIA  CONSTRUCTION  Co..  West 
River  and  Wist  Sts.  ami  East  River  and  Hide-  Sts.  at 
125,000  and  $12.ooo  respectively.  OHIO  ENGINEERING  CO.. 
Howe   and    11th   Sts..  at    $5400  and   $6200    respectively. 

■fl.nwrllvillr,  Ohio — (Official)  —  The  contract  has  been 
awarded  to  the  CAMPBELL  BROS  CO.,  Youngstown,  for  con- 
structing Sec  1  of  the  Toungstown-New  Castle  Road,  at 
$18,800.     W.  J.    Maurice   is  clk.      Noted   May   II. 

Xewark.  Ohio — Bids  will  be  received  until  June  13.  bv 
J  W  Hursey.  County  Amir,  for  improving  flie  Croton  anil 
Sunbuiy    Road,    about    three    miles. 

Tiffin.  Ohio— (Official)— Bids  will  I..-  received  by  the  County 
Commissioners  until  l  SO  p.m.,  June  13.  for  improving  Tiffin- 
New  Rlegel  ami  Linden  Roads.  J  E  Hershberger  is  County 
Audr      Noted    May   21 

Troy,  ohlo  (Official)— Bids  will  be  received  bv  M  T 
st;ii. \.  Count]  \a.ir,.  until  June  12.  fur  the  construction  of 
the   [Tarring  ton    Roi 

+  v\  hitchiiiiNc.  Ohio  (Official)  The  contract  for  atreet  pav- 
ing was  awarded  to  JOHNSON  a    RITZ,   Napoleon,  at   ?rj.76.'.. 

+  iiMnm«iimn.  ohlo  (Official)-  Tin-  contracts  for  paving 
Byron  St.  and  Blaine  Ave    were  awarded  to  A.  OHARA 

Ki  nslngton    a\  e.    waa    awarded 
io    I'    .v    P    .1     GRA1  0     Elm   an.!    i  w.  re 

awarded    to    R     C    SHOOK,    al  110     respectively; 

.Inks,.,,    st      was    awarded    to    MILLER    &     IRWIN,    at     - 

■b  .1   to  en  \s    ii  \i;ris  and   M 
awarded   to  JAS    McCARRON    al    16186      Noted   Hay   14. 

7nii.-»> iiic  ohlo     Ri.is  will  be  received  b;     \     '  ew  J    Voll 
the  Bd.   Pub.  Ser.,   until  June  '.'  (or   improving  Adams 


Clk. 

St. 

trAsftls,   lad.  The   contract    for   pa\lng   with 

brick   w.st    Maumee  st     his  been   awarded   to  the   ll     I      l  \N- 

\i:v    CO.,    Mim.  i-  i  lers    « ere 

ii    Knapp  .y    . '.. . 

ROJ      Hirst     is    City 


North,    $32,5  I  t     Treppeer   A    Son, 
Construction    Co  . 

cik.     Not,, i    M 


i-\  1 1 


lliil.--.OII.       In. I  i  i     bj      the     Common 

uncll  I  i     0  p.m..  June  15,  for  improvli      Peferl  St    Jacob 


oner  Is  city  elk. 


ii M.ii.iiu c.i     iii. i      (Official)     Bids   «iii   be   received  bv   the 
loners  until   i o  a  m     June  6    for  im- 
proving    tin-     Funderbura     Road     in     Huntlngto  Union 
Townships.     Harold  Guthrie  la  Amir    ,.r  Huntington  County 
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+IndianapoIiH,  Iud. — The  contract  for  paving  Churchman 
Ave.  from  Prospect  St.  to  the  Indianapolis  Union  Ry.  has  been 
awarded    to    the   MARION   CONSTRUCTION   CO.,    at    $20,652. 

+Terre  Haute,  lad. — The  contract  for  resurfacing  Ohio  St. 
with  asphalt  was  awarded  to  ANDREWS  ASPHALT  PAVING 
CO.,  at  $21,000. 

Allegan.  Mich. — P.ids  will  he  received  by  John  W.  Peet, 
City  Clk.,  June  8  for  laying  about  14,500  sq.yd.  of  pavement 
on    Main,    Grand    and    other    streets. 

+  i  I,.  ,,, ,,. -,,_,,.  111. — The  contracts  for  paving  Davidson  St. 
from  First  to  Fourth  Sts.  and  South  Prospect  Ave.  from 
Green  St.  to  the  city  limits  were  awarded  to  STIPES  & 
HECKER  at   $11,667   and    $14,148    respectively. 

^Kankakee,  III. — The  contract  has  been  awarded  by  the 
Board  of  Public  Improvements  for  paving  Washington  Ave 
to    C    W.    JENSON    &    CO..    Chicago,   at    $15,644. 

+  ((uiDcv.  III. — The  contract  has  been  awarded  by  the  Board 
of  Local  Improvements  for  paving  20th  St.  to  PETER  SIM<  >N 
at  $31,995. 

Green  Hay.  Wis. —  Bids  will  be  received  by  D.  J.  Geyer,  Chn. 
of  Com.  on  Sidewalks  until  10  a.m.,  June  16.  for  sidewalk  im- 
provements. 

New  London.  Win.— Bids  will  be  received  by  C.  J.  Thomp- 
son, City  Clk.,  until  8  p.m.,  June  16,  for  constructing  con- 
crete  walks  during   1914. 

+  Kiculnn<l,  Win. — Th ntraol    for    paving  Chinch   St.   with 

concrete  was  awarded  t..  GKuRGE    WELCH,    Beloit.  at  $10,680. 

VnamoNn,  la. —  Bids  will  be  received  by  E.  J.  Hines,  Audi'. 
of  Jones  County,   until   1    p.m.,  June   8,   for  road   improvements. 

+Cedar  Itapid.s,  la. — A  contract  has  been  awarded  by  the 
City  Council  for  paving  8100  sq.yd.  to  PERCY  SMITH,  at 
S1L937.  Other  bids  were.  Ford  Paving  Co.,  $12,159  and 
Frank   K.   Hahan,    $12,645. 

Vnoka,  Minn. —  Bids  will  be  received  by  Arthur  A.  Caswell, 
County  Audr..  until  2  p.m.,  June  In.  for  paving  1400  cu.yd.  on 
East  Ramsey  St.  and  5500  cu.yd.  on  the  Anoka-Lake  George 
State  Road. 

Ilronsoii,    Minn. —  Bids    will    be    received 
Clk.  of  Hazelton,  until  2  p.m..  June   10,  for  four  miles  of  grad- 
ing. 

Detroit.  Minn. —  Bids  will  be  received  by  W.  J.  Morrow, 
County  Audr..  until  2  p.m..  June  9,  for  improving  a  number 
of  state  roads. 

HaKtiiign,  Minn. —  Bids  will  be  received  by  P.  A.  Hoffman, 
Countv  Audr.,  until  10  a.m.,  June  13,  for  improving  State  Road 
No.  2." 

Shakonee,  Minn. — Bids  will  lie  received  by  A.  J.  Mayer 
Scott,  County  Audr.,  until  10  a.m.,  July  13,  for  constructing 
inl..  its   < .ii    state    roads   during   1914. 

Thief  lllver  Kall»,  Minn. — Bids  will  be  received  by  E.  J. 
Overland.  City  ''Ik.,  until  s  p.m.,  June  9,  for  constructing 
con,  let,,  crossings. 

Wadena.  Minn. —  Bids  will  be  received  by  I.  J.  Cottrell,  Clk. 

of    Wing   River  Township,   until  10  a.m.,  June   8,  for  improving 
roads  in   Wing   River  Township. 

Sherbrooke,    V    D. — Bids    will    be    received    by    Die    County 

sioners  until  June  12,  for  constructing  26  miles  of  road. 

+Glaagovr,    Mont.   -(Official) — Bids   were    received,    Mas     13, 
by    E     S     Sever:,  ii,,.,    ('itv     ICngr.,    for    laying     14,000    lin.fi      "I 
curb    and    76,700    sq.fl     of    sidewalk    as    follows:    Q     MIRACLE 
CO..  Kallspel,   Mont.,   $32,464    (awarded   contract);    Bealy  Con- 
struction   Co       l.iington,    Mont.,    $41.61:,;    Standard     Engineer- 
,    ,rporation.  Helena,  .Mom.,  $36,51  l  ;  L,   W.  Schruth,   Fargo, 
N    D      $34,134;    George    Birmingham,    Glasgow,    Mont,    $34,421; 
nd-Kleppv  Co.,  Great  Falls,  .Mont  ,   >■:!',, ::r,'.i :    !•'.   M.   Haas, 
N.     I).,     $35,942;     f'red     Soner,     Butt,,     .Mont.,     $3o,540. 
i.pr     30 
St.     I.ouIh,    Mo.— (Official) — Bids     will     be     received     by    the 
Board    of    Public    Improvements    until    noon.   June    9,    for    im- 
r.i-ovlne   ii,    following  streets;  Church  Road  from  Halls  Ferry 
Road    i  \v,      Greei     Vve.    ti  •,,,,    Bi  It     v.  e     to   Clai  a 

SI     from    Elllol    \\e    to  Glasgow    Ave.,    Belt   Ave. 

-     to  Asl  land    Vve.,   B SI     from   Broadway 

miI.-i   Av    and   Berthold    We.   from   Klngshlghway 
Blvd.   to    Hereford   St       W    T.   Kindly  is  Secy. 

slue-ion.  Mo.— (Official)  Bids  will  be  received  bj  the  eltj 
nntll     ■    p.m.,    June    J,    for    approximately    12,000    Bq.yd     brlc 

reti  nd    i500   lln.fi     oi    c 

and    gutter.      H.   A.    Smith    N   City   Clk,   and    B     i 

+  \\  •■i.Nter  i.rmr.,  Mo.     The  Bo  erfnen  t»"  ■■< war, l- 
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t>na  Antonio,  Tex. — The  Commissioners'  Court  of  Bexar 
county  has  awarded  the  contracts  for  road  construction  as 
follows:  W.  H.  DAVIS,  Corpus  Christi  Road,  seven  miles. 
$15,678;  Sommerset  Road,  three  miles,  $SS06;  Quintana  Road, 
four  miles,  $651x;  Pearsall  Road,  four  miles,  $8371.  W.  A. 
KELLY,  Castroville  Road,  nine  miles,  $14,840;  Potrance  Road, 
seven  miles,  $13,572;  Gonzales  Road,  six  miles,  $21,491;  Na- 
cogdoches Road,  six  miles,  $14,365;  St.  Hedwig  Road,  four 
miles,  $17,356:  New  Sulphur  Springs  Road,  five  miles,  $17,890. 
B.  &  B.  F.  KELLY,  Applewhite  Road,  five  miles,  $6005.  Noted 
Apr.  23. 

C'ollinsville,  Okla. — Bids  were  opened.  May  20,  for  laying 
34,000  sq.yd.  of  brick  or  asphaltic  pavement  in  Street  Im- 
provement Dist.  No.  1.  All  bids  were  rejected  New  bids  will 
be  received  until  June  15.  The  Benham  Engineering  Co. 
is    the    Engr.      Noted    Mar.    26    and    May    14. 

St.  Marie's.  Idaho — Bids  will  be  received  by  Chas.  R. 
Schulte,  City  Clk.,  until  June  13,  for  improving  Main  St.  and 
Front  Ave.      J.   B.   Sargent   is  City    Engr. 

+  Salt  Lake  City,  Utah — The  contract  has  been  awarded 
to  STRANGE  &  McGVIRE,  at  $58,219,  for  paving  13th  and 
Fifth   Sts.      Also   for  paving   Third   Ave.   and    E   St.,   at    $.83,737. 

+Anacortes,  Wash. —  (Official) — Bids  were  received.  Mav 
20,  for  paving  20  blocks.  45,480  sq.vd.  from  the  WASHINGTON 
PAVING  CO.,  Tacoma,  at  $71,850  (awarded  contract).  Other 
bidders  were:  Todd,  Coates  &  Co.,  $73,795;  William  Kappes, 
$79,959;  D.  H.  Traphagen,  $81,731,  and  the  Independent 
Asphalt  Co.,  $77,144.  George  M.  Gerhard  is  Citv  Engr.  Noted 
Mar.    19. 

+  Asotin,  Wash. — The  contract  for  constructing  a  mile  of 
the  Asotin-Clarkston  Highway  was  awarded  to  GEORGE  H. 
KESTER    at    $23,590. 

+  Antorin.  Ore. — The  contract  has  been  awarded  to  the 
BOYA-JOHN-ARNOLD  CO.,  Portland,  for  improving  2S  miles 
of  the  Columbia  Highway  between  Astoria  and  Westport,  at 
$212,000.      Noted  Mar.    19. 

+  1011eiiNl>iirg,  \\  .... I.. — The  contract  for  constructing  13\4 
miles  of  highway  in  Kittitas  County  was  awarded  to  CHAS. 
ANDERSON    &    CO.,    at    $33,570. 

Everett.  Wash. — The  City  Council  has  passed  ordinances 
for  the  improvement  of  33d  St..  from  Grand  Ave.  to  Norton 
Ave.,  and   Norton    Ave.,    from    33d   St.    to   Trestle. 

+01ympia,  Wash. —  (Official) — The  contract  for  improving 
8.7  miles  of  the  Inland  Empire  Highway  has  been  awarded 
to  ANDRUS  &  MAGINNIS.  613  Lewis  Bldg.,  Portland,  Ore., 
at  $30,000.     W.  R.  Ray  is  Highway  Comr.     Noted   May  7. 

+  St.  Helens,  Ore. — The  contract  has  been  awarded  by  the 
Countv  Court  for  constructing  36  miles  of  the  Columbia  High- 
way in  Columbia  Countv  to  the  CONSOLIDATED  CONTRACT 
CO.,  Portland,  at  $280,751.  Other  bidders  were:  Boya-John- 
Arnold  Co.,  Portland.  $336, 037:  Flagg  &  Stanifer  Co..  Port- 
land, $326,777;  A.  P.  Kern  Co.,  Portland,  $355,769;  Twohey 
Bros.,  Portland,  $294,262,  and  the  Robert  Wakefield  Co., 
Portland,    $305,826. 

+  Sununer,  Wash. — The  contract  for  paving  portions  of  the 
principal  streets  with  warrenite.  about  7000  sq.vd.  was  award- 
ed  to   the   WASHINGTON    PAVING    CO,   Tacoma.    at    $13,000. 

•flinkersneld,  Calif. — The  contract  has  been  awarded  by 
the  Board  of  Supervisors  of  Kern  Countv  to  the  LEE  MOORE 
CONSTRUCTING  CO.,  Los  Angeles,  for  constructing  25  miles 
of  the  Caliente-Kernville   Road,   at   $41,124. 

IIcnini.su  Ueneh.  Cnlif- — Bids  will  he  received  by  B.  F. 
Brown.  Citv  Clk.,  until  7:30  p.m.,  June  9.  for  paving  about 
600  ft.  of  Ocean  View  Terrace  between  Camino  Real  and 
Ocean  Drive  with  grading  and  25-ft.  wide  asphalt-concrete 
pavement,  and  constructing  concrete  curbs.  Also  for  im- 
proving about  1000  ft.  of  Mission  St  between  ('amino  Real 
and  Hollowel  Ave.  with  grading  warrenite  paving  30  ft. 
wide   in  center  and   curbs. 

+I.os  Angeles,  Calif. — The  contracl  for  oiled  macadam 
pavement  and  reinforced-concrete  culverts  in  Road  Dist. 
V,,  29,  south  of  Cm  inn,  has  been  iwarded  to  II  E  COX,  541 
Chamber  of  Commerce   Bldg.,   Pasadena,  at   $12,760. 

+  i.on  \imeicN.  Calif.— Contracts  have  been  awarded  by  the 
citv  for  street  improvements  as  follows:  JOHN  W  POIj. 
CARO,  1611  Wilton  Place,  I. os  Angeles,  at  $34,000  for  about 
three  miles  of  paving;  PAIRCHTLD-OTLMORE-WILTON  CO., 
Los  \ne.eles,  $19,795  for  improving  St.  Andrews  Place,  be- 
tween Third  St.  and  Wilshhe  Boulevard,  and  $11,296  for  Im- 
proving Gladys  Ave.,  between  Central  and  Seventh  Sts.; 
FORD  &  STOUT,  Los  Migeles,  $19,668,  Improving  Culvers. 
itv  Ave,,  between  Jefferson  St.  and  Kxnositlon  Ave.  RARBKR 
VSPHALT  PAVING  CO.,  Los  \ngeles.  $11,681.  Improving  Wit- 
me,    St..    between   Crown    HID   and   Sixth   St. 

Sacramento,  Calif.  (Official)  Bids  were  received  May  25, 
hv    the    state    Highway    Commission    for   constructing    roads    In 

;.    intles   as    I'. ,11,, us:      (a)    Solat ountv,    Section     \. 

l,i    Miuin    County,    (,i    Simla    darn     County    id)    Kern    Countv 
.    ,     .,,    ,  > ,  .      .  ,- .    ,  > . .  i ,  ■ , .      . . . ,    f . .  i ,  * , . 


l.xi.l,      (lil     *...t, ,t:n>  ;     r.     II       llmile.     i  in  u  in  nil.      (i,|     *i,i.;,i        r  reu 
l.eiliei.     San     Ki  nnclsro,     fe)  '.:  '         Rogpi  •      Urns      Co.,     La 

Vngeles,   (d)  $79,386     Richard  Rothwell,  Loi     \ngeli        ,,n$94.- 
96      i  i  i     $290, KM  .    John     D      Mm  •  h,     I  ,m       Vngelc   ,     ( <l  1     P72.2S3 
S      Uklnnon,     Lou    Angeles.     (,ll     $87,221        \      C      McCli   in 

i,u,  t o„      I',, 'I     Sewn, , I.     'el     $83,164       l-'.iinl,     I.      Smith. 

I     65        I'  lit  I.  ,i,l  t        I.  M<<    lit,    I,      \\    llllttN,      lei     $82.- 

",',      \i     HI nkrnuz,   Stockton,    in    $69.1 I.    Sena, I.    wll- 

I  i     •  ,  I  ''ii  ■      '•     II      Mo, I:  on,     Loi      'in  •  !.■        iii    $188,  109: 

Li  •      M i'.,liei,ie,     ii  i    $153,019;    P      \.   ,v   C.    II      Hownrd     I  a 

■  ■  i '<!;    W     W      Mkl m     Ln       Vngolr-H.    ill    $189,- 

099;    I.    Q    a Lo      Vngoles,    (II    $237,29  i       Not,  ,1    Maj    l< 

s 'niiiel Calif.      :■•        ii ii,l,i       Mb  .  •  lliinei.ns 

u'lin  t    Ti  ai  i  '■'•    and   i' ,'  in:      Ban    F\  d  m  I  i  o 

+M„n  i  riuiei> Cnlif.     The  contrncl    has  been  awarded  by 
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+«an  Francisco.  Calif. — The  contract  has  been  awarded  by 
the  Panama-Pacific  International  Exposition  Co.  for  paving 
with  asphalt  the  Main  Concession  Roadway,  to  FLINN  & 
TRACY   at  $12,760. 

Santa  Monica,  Calif. — Bids  will  be  received  by  G.  A.  Mur- 
ray. City  Clk..  until  2  p.m.,  June  15  for  improving  Sixth  St. 
between  Michigan  and  Pennsylvania  Aves.  The  work  jon- 
Cists  of  grading  and  paving  with  oil  and  rock,  5-ft.  concrete 
sidewalks  and  concrete  curbs. 

Tropico.  Calif. — The  lowest  bid  submitted  for  improving 
Grand  Boulevard  was  that  of  Tavlor  &  Berliner,  Story  Bldg., 
Los   Angeles,    at    $47,298. 

Viaalia,  Calif. — The  Board  of  Supervisors  will  call  a  bond 
election  for  SI. 000, 000  to  construct  county  roads.  It  is  pro- 
posed to  construct  a  73-mile  boulevard  to  connect  tbo  cities 
towns,  build  bridges  and  make  various  other  improvements. 

Brantford,  Ont. — The  Brantford  Township  Council  plans  to 
construct  sidewalks  at  an  estimated  cost  of  523,000.  J.  A. 
Smith    is    Clk. 

-fLondon.  Ont. — The  contract  for  paving  the  Wortley  Road 
was   awarded   to   FOLEY    &    GLEESON,    Ottawa,    at    $34,459. 

Oshawa.  Ont. — The  Town  Council  contemplates  laying  50,- 
000   sq.ft.   of  concrete   sidewalks.      Frank   Chappell   is   Engr. 

Ottawa.  Ont. —  (Official) — Bids  will  be  received  by  the 
Secretary  of  the  Board  of  Control,  City  Hall,  until  4  p.m.,  June 
9,  for  constructing  about  19.200  sq.yd.  of  asphalt,  2200  lin.ft. 
of  concrete  combined  curb  and  gutter  and  3600  ft.  of  concrete 
gutter.      A.    Currie   is   City    Engr. 

INDUSTRIAL  WORKS 

-The   Bay   State   Elevator  Co.    plans 

Merrimae.  Mans. — The  G.  J.  Murphy  Co.  plans  a  brick 
factory,  50x250  ft.  and  a  foundry.  Damon  Bros.,  25  Washing- 
ton St.,  Haverhill,  Mass.,  are  the  Archs. 

Milford,  Mass. — The  Hopedale  Mfg.  Co.  plans  a  one-story, 
brick  factory,  costing  $50,000.  Walter  L.  Collins  is  the 
Arch. 

+  Pawtucket,    R.    I The    contract    for    a    two-story,    brick 

and  steel  mill,  197x259  ft.,  has  been  awarded  to  the  WILL- 
MARTH,  MAC  KILL'  >P  CO.,  INC.,  by  the  Jenckes  Spinning 
Co. 

Hartford,  Conn. — It  is  reported  through  the  local  press 
that  Swift  &  Co.,  Chicago,  111.,  will  build  a  $100,000  refriger- 
ating and  cold  storage  plant.  It  will  be  of  brick  and  con- 
crete, four  stories.   50x180  ft.,  with  an  ell   60x80   ft. 

•fVorwnlk,  Conn. — The  Henderson  &  Erwin  Co.,  15  Merwin 
St..  has  awarded  a  contract  to  M.  .1.  RIORDAN  for  an  addi- 
tion to  its  plant.     The  cost   will   be   $21,000. 

Waterliury.  Conn. — Th.-  Plume  &■  Atwood  Mfg.  Co.  is  re- 
ceiving  bids  for  a  five-story  brick  factory,  50x180  ft.  Willis 
U      Ha  11.    470    Bank    St..    is    the    Arch. 

Amsterdam.  >".  Y. —  Fownes  Bros.  &  Co.  will  build  a  $30,000 
addition  to  its  glove  factory.     W.  Greime  is  the  Arch. 

Buffalo,  If.  Y. —  Ward  &  Ward.  Inc.,  will  build  a  five-story 
and    basement   bakery,   200x300   ft. 

+  iiuiiui...  >.  > .-  The  Seneca  Iron  &  steel  Co..  51  Erie 
Couuiv  Bank  Bldg.,  plans  an  addition  to  its  plant.  The  con- 
tracl  for  th.-  4im  tons  of  structural  steel  which  will  be  re- 
quired has  been  awarded   to  the   LACKAWANNA   BRIDGE  CO. 

\.-w  Viirk.  N*.  Y.— (Borough  of  the  Bronx) — A.  Samiti,  441 
East  149th  St.,  will  build  a  three-storj  storage  warehouse, 
12x113  ft.  The  cost  is  estimated  at  $50,000.  Goldner  &  Gold- 
berg.  441   East    149th   St.,   are    the    Archs. 

|\m    York,   \.   Y.— (Borough    "f    Brooklyn) — The    Pioneer 

Warehouse     Co.,     Flatbush      Wi  .     near     Lafayette     Ave.,     has 

awarded  a   contract   to  the  TURNER  CONSTRUCTION  CO.,  11 

I  way,    New    fork,    N     Y„    foi    a    ten-story    storage    ware- 

70x97    ft.      The  cost    will    be    $70,000. 

Dover,  N.  J. — The  Dover  Boiler  Works  plans  a  $10,000  ad- 
dition   to    its    plant. 

4>Pateraon,  If.  .1  P.  s,  VAN  KIRK  has  been  awarded  a 
contract   by   S.  J.  Aro  tour-story,    brick   mill,   to  be 

built  at  York  St.  and  Tenth  Ave.     The  cost   will  be  $40,000. 

Tn-nton.  \.  J.— The  Allen  Rubber  Mfg.  Co.  will  build  a 
brick   factory  costing   $10,000. 


Johnstown.  I'rnn.  The  Allen  I'm  Glass  Co.  will  build  an 
addition  to  its  plant,     li  will  be   10x120  ft.  three  stories  high. 

Philadelphia,   Penn.     I.     Verna,    v:u'.   Kimball   St..    is   taking 

re\iM-d    bids    for    n    four-story,    brick    factory,    l.'.\70    ft.      The 

ill    be    al...nt    $15, .1.    Elvln    Jackson,    7 J7    Walnut 

the  Arch. 

Philadelphia,     ivmi.       The     Phlladi  Mills 

Allegheny    Ave     find    Front    St.,    will    build    an    addition    to    Its 

plant.       It     w  ill    1 1        tOl  J     and     100x860    ft. 

Philadelphia,  Penn.  E  .1  Schoettle  .\  Co  plana  an  ad- 
dition to  Its  plan!  on  Brnnrtywlne  St.  It  "ill  be  six  stories. 
[00x1 1:  ft.     Day  &   Kl   undi 

iiiioiiiiutoii.    Weal    x  a  through    Ho 

I    .          li,.  it     thi      li  in    Co.    will    build    a     manufact- 
uring   planl    costing    (50, 

Marlon,  n.  C— (Official)  The  CllnchfleltJ    mm     Co.   is  hav- 

liu-    pin  ns  prepared  brl                              ootton 

null      ii tl                 ted  al   $U,o.ooo.     .1.  ED.  Slrrlne,  Green- 

viii.-.   n.  <-..   l«  the    Arch 

Jacksonville,    Pla.     The    Alnl  la    Syrup    Co.    win 

build    .    refinery   and   a    warel Th '    I     ■    tl  mated   .it 

140,000. 


•fAnniston,  Ala  —  The  Anniston  Knitting  Mill  Co.  has 
awarded  a  contract  to  the  MeKIBBAX  CONSTRUCTION  CO., 
for  a  plant  comprising  one  two-story  main  building  75x100 
ft.,  and  a  dye-house,  30x59  ft. 

Shelbyville,  Ky. — The  Shelbyville  Loose  Leaf  Warehouse 
Co.  plans  a  reinforced  concrete  tobacco  warehouse,  200x200. 
ft.      P.   J.    Stanley,    Lexington,    Ky..    is   the   Arch. 

Cincinnati,  Ohio — The  Cincinnati  Fly  Screen  Co.,  Evans 
Ave.,  has  purchased  adjoining  property  on  which  it  will 
build  a  four-story  addition. 

Cleveland.  Ohio — The  Cleveland  Ry.  Co.,  Leader  News 
Bldg.  will  build  a  one-story  truck  shop.  The  cost  is  esti- 
mated   at    $55,000.      F.    Scullen    is    master    mechanic. 

Cleveland,  Ohio — The  Fisher  Bros.  Co..  has  completed  pre- 
liminary plans  for  a  six-story  and  basement  warehouse.  lOOx 
140  ft.  M.  F.  Fisher.  1303  West  9th  St.,  is  Pres.  and  Gen. 
Mgr.     The  cost   will   be   (140,000. 

Cleveland.  Ohio — The  Richards  Auto  Mfg.  Co.,  1147  Engi- 
neers' Bldg.,  will  build  a  one-story  shop.  120x200  ft.  Francis 
Richards   is  Mgr.      The  cost  will  be  $40. 000. 

Cleveland,  Ohio — H.  J.  Latimer.  5700  Euclid  Ave.,  will  build 
a  $100,000  garage  and  salt-sroom.  The  ground  floor  will  be 
95x140  ft.,  with  an  extension  75x360  and  the  second  story  75x 
60  ft.  The  cost  is  estimated  at  $100,000.  E.  F.  Gibbons.  408 
Euclid   Bldg.,   is  the  Arch. 

Cleveland,  Ohio — The  P.  A.  Geier  Co.,  5112  St.  Clair  Ave.. 
will  build  a  two-storv  factorv.  50x90  ft.  The  cost  is  esti- 
mated at  $25,000.     E.  F.  Gibbons.  40S  Euclid   Bldg.,  is  the  Arch. 

+  <  oh, ml, us.  Ohio — EWER  BROS.,  have  been  awarded  a 
contract  by  the  H.  J.  Heinz  Co..  Pittsburgh,  Penn..  for  a  brick 
warehouse,  costing  $20,000.  It  will  be  built  at  West  Broad 
St.,   near   the  Toledo  &  Ohio  Central  R.R.   station. 

Dayton.  Ohio — The  Henry  Burkhardt  Packing  Co.  plans  a 
reinforced  concrete  building,  to  be  erected  on  South  .Mar- 
ket St..  near  Jefferson  St.     The  cost  is  estimated  at  $100,000. 

Mnssillon.  Ohio — The  Massillon  Aluminum  Co.  will  build 
an  addition  to  its  plant.  It  will  be  three-stories  and  42x240 
ft. 


P.EXTLEY  &  SON,  Philadelphia, 
contract  for  a  five-storv  ware- 
f  Ave. 


+  S|>ringlield.      Ohio 

Penn..    have    been    awarded 
house  by  J.  S.   Wagner,  Low 

Warren.  Ohio — Th.  Standard  Motor  Co.  plans  a  $150,000 
addition   to   its   plant. 

Warren,  Ohio — The  Chicago-Cleveland  Car  Roofing  Co., 
5414  Lake-side  Ave..  Cleveland,  Ohio,  will  build  a  one-story 
factory.  140x300  ft.  The  cost  will  be  $50,000.  W.  S.  Ferguson. 
615  Euclid  Ave.,  Cleveland,  Ohio,  is  the  Arch. 

Terre  Haute.  Ind. — The  Prox  Realty  Co.  will  build  a  five- 
story  and  basement  warehouse.  70x120  ft.  The  cost  will  be 
$55,000. 

Detroit,  Mich. — The  Stoddard- Jaekle  Machine  Co.,  SO  Jef- 
ferson Ave.,  will  build  a  two-storv  and  basement  factor'-, 
S0x53  ft.  Pollmar  &  Ropes,  602  Sun  Bldg..  are  the  Archs.  The 
cost   will    b.    $25.iiiiii. 

Detroit.  Mich. — The  Detroit  Wire  Spring  Co..  Marston  and 
Marrow  Aves.,  will  build  a  two-storv  factory,  mixs2  ft.  The 
cost  will  be  $25,000.  George  V.  Pottle.  70S  Detroit  Gas  Co. 
Bldg..  is  the  Arch. 

Detroit,  Mich. — Stroud.  Bridge  &  Connors  are  receiving 
bids  for  a  two-story  factorv.  9(1x110  ft.  F.  Eugene  Brother- 
ton,  2901  East  Grand  Bldg.,  is  the  Arch.  The  cost  will  be 
$40,000. 

Detroit,  Mich. — John  Beyster  has  engaged  Spier  &  Gehrke, 
1325  Chamber  of  Commerce  Bldg.,  to  draw  plans  for  a  four- 
story  and  basement  factory,  56x126  ft.  The  cost  is  estimated 
at    $40,000. 

Ground  aaplda,  Mich. — The  Judson  Grocer  Co..  is  Mar- 
ket St.,  plans  a   tour-storj    warehouse,   to  •  "st   126,000 

chicnuo.   ill.     The   Howard   Selpp  Brewing    C  Ingle- 

slde    Ave.,    has    tiled    plans    for    additions    to    its    plant,    costing, 
$20,000. 

+  Monticello.  111.— The  Dr.  Caldwell  Pepsin  Syrup  Co,  has 
awarded  a  contract   to   W.    K    1.01H1K  .instructing  a  three- 

basement    warehouse,   60x120   ft.     The  cost  will   be 

Milwaukee,  \\  i».  The  Milwaukee  Printers  Roller  Co.. 
Greenbusb  and  Florida  Sts.,  is  receiving  bids  for  a  three-story 

t 

Milwaukee,  »i«.  The  Chicago,  Racine  &  Milwaukee  r  ::. 
plans  a  brick  and  concrete  warehouse,  to  be  built  al  the 
foot   of   Brie  St.     it   will   be   U2xSO0   ft  and   cost    $100, I. 

\\c»t    \iiix.   Wla.     'I'lo    Ml     Pleasanl    Dalrs    Co.   will   build  a 

block     addition     to     its     plant.        It     will     be     tWO    stories 

:i0\\u  ft.  and  will  cost  $11, I,     Charles  Tharlnger,  „':t2i  State 

St..  is  the  Arch. 

Orotlao,    Idaho      I  hill,    Centralis,     Wash.,     will 

buii.i   a    glove   factory    In 

s«.  i.oiii».  mo.  The  Home  Laundry  Co.,  1300  Finney  Ave,, 
will   build   a    two-etorj    laundry.     The  cost   is   $i" 

n. iii.tnn,  ir\.  The  Houston  Packing  Co.  will  build  a  rain- 
foi  ced  I  int.    The  est  w  in  be  I 

Marshall,  Pex.  The  Marshall  Canning  Co  will  build  a 
cannerj    costing   $81  •  ■    E.    Kessl,   Indianapolis,    ind 

Seattle,  Hi«h.  The  Laundrj  Workers'  Union,  No.  14,  has 
purchs  eventh    St.,    on    which    it    win    luiibl    a 

undi  \       Thi 

Spakaae,    \\  n«h.     The     American    Wood    Produ 

ectlon     of     a 

i  ■      \     I'l,.  i  .  1 1     Kenm  th    Dui  ham    an. 
tors. 

itiiiuctb  i.i.    Wash  >    Club    plans 

onstructlon    ol  I.     A.  J 

Ballaburj   la  Sec]     ind  >ki 

i  ... .,,.... iikii.  <  .iiir.  rio  Golden  State  Canning  Co.,  Ontario, 
Calif.,   will  build  a  $2o.iiiii'   cannerj    in   Cucamonga. 
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Los  Angeles,  Calif. — The  Board  of  Supervisors  of  Los 
Angeles   County    will    build    a    three-story    machine    shop    and 

farage  at  the  county  hospital.  The  cost  is  estimated  at 
13,000. 

L,os   Angeles,    Calif The    Capital    Milling    Co.    will    build    a 

$20,000  reinforced  concrete  grain  elevator  at  Main  and 
Alameda  Sts.  The  Davidson  Construction  Co.,  16th  and 
Tennessee  Sts.,  is  preparing  the  plans. 

Sacramento,  Calif. — The  Sacramento  Warehouse  Co.  will 
build  a  six-story,  fireproof,  concrete  warehouse,  80x150  ft. 
H.  T.  Dean  is  pres. 

+  MontreaI,  Que. — The  Ford  Motor  Car  Co.,  Detroit,  Mich.. 
has  awarded  a  contract  to  IRWIN  LEIGHTON,  1339  Dime 
Bank  BMg.,  Detroit,  Mich.,  for  an  eight-story  and  basement 
factory.  164x200  ft.  John  Graham,  3030  Woodward  Ave.,  High- 
land  Park,   Mich.,   is  the   Arch.      The  cost   will  be   $700,000. 

Sherbrooke,  Que. — The  Sherbrooke  Machine  Co.  is  pre- 
paring plans  for  a  $25,000  shop.  H.  G.  James,  Whiting  Block, 
Sherbrooke,  is  Arch. 

Kingsville.   Ont The    Eco-Thermal    Stove    Co.    is    receiving 

bids  for  a  $15,000  factory.  J.  C.  Pennington,  Windsor,  Ont., 
is  the   Arch. 

Niagara  Falls,  Ont. — The  Dominion  Chair  Co.,  Toronto, 
Ont.,  will  build  a  factory  to  cost  $1S5,000. 

Seaside,  Ont The  Canada   Wire   &   Cable   Co.   will   build   a 

three-story   factory.     The   total   cost   will   be   about   $1,000,010. 

Stratford,  Ont. — The  Stratford  Mfg.  Co.  plans  a  brick  and 
stone  warehouse,  75x152  ft.  Ralph  H.  Oliver,  234  South  La 
Salle   St.,   Chicago,    111.,    is   the    Arch. 

St.  Boniface,  Man. — It  is  reported  that  the  Western  Tire  & 
Rubber  Co..  which  had  intended  to  build  a  $175,000  factory  In 
Regina,  Sask.,  has  changed  its  decision  in  favor  of  this 
locality.     Noted  Apr.  2. 

Regina,  Sask. — The  Regina  Red  Pressed  Brick  Co.,  will 
build  a  new  plant  costing  $75,000. 

Medicine  Hat,  Alta. — The  Maple  Leaf  Milling  Co.  will 
build   a   flour   mill'costihg    $1,000,000. 

FEDERAL    GOVERNMENT   WORK 

Dredging — Pawtucket    River,     R.     I. — Bids      were      received 
Mav   25,  by  Col.  John  Millis,   Corps   Engrs.,   for  dredging    Paw- 
tucket River,    from   Charles   M.   Cole.    Fall    River,    Mass.,    30.5c 
J.    S.    Packard    Dredging    Co.,    Providence,    R.    I.,    29. 3c.      Noted 
May  7. 

•  Dredging — Providence.  R.  I. — Bids  will  be  received  until 
noon,  June  30,  by  Col.  John  Millis,  Corps  Engrs.,  U.  S.  A., 
for  dredging  in  Providence  River  and   Harbor,   R.   I. 

•  Electrical  Fixtures — Governors  Island,  N.  T. — Bids  will  be 
received  until  10:30  a.m.,  June  16.  by  the  Dept.  Quartermaster, 
*or  rewiring  and  furnishing  new  electrical  fixtures  in  various 
buildings  on  Governors  Island. 

■fDredging — New  York,  N.  Y. — The  contract  for  dredging 
in  the  Hudson  River  has  been  awarded  to  the  ATLANTIC 
GULF  &  PACIFIC  CO.,   New  York,  at  $115,700.     Noted  Apr.   23. 

Wharves  and  Bulkhead — Philadelphia,  Penn.  —  Bids  were 
received  May  25,  by  Col.  George  A.  Zinn,  Corps  Engrs..  U.  S. 
A.,  for  constructing  wharves  and  bulkhead  at  Fort  Mifflin. 
Penn.,  as  follows:  Sanford  &  Brooks  Co.,  Baltimore,  Md., 
$182,692,  Edward  F.  Fonder,  Philadelphia,  Penn.,  $163,239, 
Kellv  McFeeley  Co.,  Camden,  N.  J..  $171,540,  J.  E.  Brenneman, 
Philadelphia,  Penn.,  $193,638,  American  Paving  &  Construc- 
tion Co..  Philadelphia.  Penn.,  $174,131,  Edward  Fay  &  Son. 
Philadelphia,  Penn.,  $160,719,  John  Monks  &  Sons,  82  Beaver 
St  .  New  York,  $171,030,  Armstrong  &  Letta  Co..  Philadelphia, 
Penn.,  $158,822.  The  Snare  &  Triest  Co.,  New  York.  $163,422, 
Charlea  R.  Simpson,  New  York,  $218,548,  The  Phoenix  Con- 
struction Co.,  New  York,  $192,135.     Noted  Apr.  30. 

Bulkhead— Fort  Mifflin,  Del. — The  lowest  bid  received  by 
Col  /inn.  for  constructing  bulkhead  at  Fort  .Miifflin,  was  that 
of  the  Armstrong  &  Latta  Co.,  Land  Title  Bldg.,  Philadelphia, 
Penn.,    at   $158,822. 

Lighter  Scow—  Bait i more.  Md. — Bids  w  ill  be  received  until 
2  ii  in..  June  12,  by  the  Lighthouse  Inspector,  Baltimore,  Md., 
for  constructing  a  lighter  scow. 

Refrigerating   Apparatus  —  Washington    Barracks,    D.  C. — 

Bids    were     icceivod     Mav     27.     by     Lt.    Col.    J.     B.     Ktilin.    Corps 

.    U.    8.    A.,    for   furnishing    ref  rigerat  i  ng    apparatus    from 

II     W.    Johns    Manvllle  Co.,    New    York,    $8696,    The   Clothe]   Co., 

Bteel  Tower     Beaufort,  N.  C. — Bldg  lived    May  23, 

bj     it     i:    Stanford,   Chief,    Bureau   of   Yards  and    Docks.   Navy 

l  ■■  pi  .    u\i   tilngton,   D.  C,   for  it  I  Ing   e    ati  el    tow  ei    a  rid 

n  at  1  hi    Radio   stal  Ion,   Beaufoi  t.   N    t 
follows:      (a  i   one    200    ft       teel    tow  ei     t  omplete    i  b  l    Counda- 

leel     inuri      and     founilatioi Ii   I  i 

PlttBbur  i/h  Im-m  Moines  Steel  Co.,   Pittsburgh,   Penn.,   (a)     3650 

1200,    H.)   11700,    (c)    "■ 

:    B0,    ((  >   14980      \     W.    Km/.. 
Vol  k.      (a)      '  0      Bl  I'll'-     .\.       Bon      W'.i  kS,      (a  ( 

II  ii  tlon   Co  .    Beaufoi  t,    N,   C,    (a  > 

13550,  <<■)  11150;  l  I  Iron   Works,   Baltimore,   Md.,    (a) 

hlngton,    i>.    <'..    (a)    $1932,    (c) 
16482  v  7. 

•fi<i|iriii>     wilin:  Tl "Hi  racl    foi    turnl 

and  deflvi  t    '  I, ton     ol    -  Ipi  in  stone  at    Wilming- 

ton Bd      to  rON      &     BROOK  EH 

olumbla,  8.  C„  at  116,500.     Noted   May   14, 

t.ltriolulnu        fh  a  >  I'      tO 
Ii  d    to   t  he    tl  I  LLSBi  iRl ' 
DREDQ  ted  May  21 

i  , i,  ed  until  2 

i,  ,,,..    i  Inspector,  New  Orleans,    foi 

la  uni  ii.  a  nd   three     10  ft   power 


Steel  Toners — New  Orleans,  La. — Bids  will  be  received  un- 
til 11  a.m.,  June  13,  by  H.  R.  Stanford,  Chief  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  constructing 
two  300-ft.  steel  towers  at  the  Naval  Station,  New  Orleans, 
La. 

Tug  Boat — New  Orleans,  La. — Bids  will  be  received  until 
2  p.m.,  June  16,  by  the  Lighthouse  Inspector,  New  Orleans, 
t^r  furnishing  a  tugboat  with  crew,  complete,  to  attend  pile 
diiving  outfit   in  Galveston   Harbor. 

1  »st  Office — Pulaski,  Tenn. — Bids  were  received  as  follows, 
May  27,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
Pulaski,  Tenn.:  (a)  Limestone;  (b)  sandstone:  Algernon  Blair, 
Montgomery,  Ala.,  (a)  $45,709;  (b)  same;  Hiram  Lloyd  Build- 
ing &  Construction  Co.,  St.  Louis,  Mo.,  (a)  $46,957;  (b)  $47.- 
457;  Northern  Construction  Co..  Milwaukee,  Wis.,  (a)  $47,894; 
lb)  $48,1S6;  Daniel  T.  McCarthy,  Philadelphia,  Penn.,  (a)  $49,- 
151;  (b)  $48,186;  Barnes  Bros.,  Logansport.  Ind.,  (a)  $49,090; 
Wharton  Building  &  Supply  Co.,  St.  Louis,  Mo.,  (a)  $49,904; 
(b)  $54,450;  Rock  City  Construction  Co..  Nashville,  Tenn.,  (a) 
$511,000;  (b)  same;  N.  H.  Shields.  Danville,  111.,  (a)  $50,990; 
Christ  Kanzler  &  Son,  Evansville,  Ind..   (a)   $53,394;  (b)  $53,500. 

Post  Office — Canton,  Ohio — Bids  were  received  as  follows, 
May  28,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.. 
Washington,  D.  C,  for  the  construction  of  an  extension  to  the 
post  office  at  Canton,  Ohio:  Frank  M.  Weake,  Meridian,  Miss., 
$21,740;  Newport  Contracting  &  Engineering  Co.,  Newport 
News,  Va,   $27,650;   Thomas  W.  Cissell,  Wooster,   Ohio,   $22,000. 

♦  Scows — Cincinnati,  Ohio — Bids  will  be  received  until  2 
p.m.,  July  2,  by  Lt.  Col.  H.  Jervey,  Corps  Engrs.,  U.  S.  A.,  Cin- 
cinnati,  for  constructing  and   delivering   10   steel   dump   scows. 

+  Boilers — Detroit,  Mich. — The  contract  for  installing  four 
marine  boilers  in  the"  Don  Juan  De  Austria,"  the  training 
ship  for  the  Michigan  Naval  Militia,  has  been  awarded  to  the 
MARINE    BOILER    WORKS,    Toledo,    Ohio. 

Building — Great  Lakes,  111. — Bids  will  be  received  until  11 
a.m.,  June  20,  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C.  for  constructing  a 
two-story  brick  building  at  the  Naval  Training  station.  Great 
Lakes,    111. 

Steel  Towers — Great  Lakes.  111. — Bids  will  be  received  un- 
til 11  a.m.,  June  13,  by  H.  R.  Stanford,  Chief  Bureau  of  Yards 
and  Docks,  Washington,  D.  C,  for  constructing  two  400-ft. 
steel  towers  for  the  radio  station  at  the  naval  training  sta- 
tion, Great  Lakes,   111. 

Repairing  Vessel — Milwaukee.  Wis. — Bids  will  be  received 
until  2  p.m.,  June  8,  by  the  Lighthouse  Inspector,  Milwaukee, 
Wis,,  for  docking  and  repairs  to  the  light  house  tenders  Su- 
mac and  Hyacinth. 

+Buildings — Cheyenne.  S.  D. — Contracts  for  the  construc- 
tion of  buildings  on  various  Indian  Reservations,  have  been 
awarded  as  follows:  Hospital  on  the  Standing  Rock  reserva- 
tion, awarded  to  W.  D.  LOVELL,  Minneapolis,  Minn.,  at  $26,- 
000,  brick  hospital  on  the  Cheyenne  River  reservation,  $34,- 
700,  and  brick  hospital  on   the  Rosebud  reservation,  $33,200. 

Earthwork  nnd  Structures — Vandalla,  Mont. — Bids  were 
received  May  20  by  H.  N.  Davis.  Supei  v.  Engr..  U.  S.  Reclama- 
tion Service,  for  earthwork  and  structures  on  the  second  unit 
of  the  Vandalia  South  Canal,  as  follows:  (a)  Schedule  1.  (b) 
Schedule  2:  Tebbs,  Taggert,  Jurgens  &  Knipe.  Glasgow,  Mont., 
(a)  $19,408;  James  O'Conner,  231  Park  Ave..  Council  Bluffs! 
Iowa,  (a)  $19,848:  Dooling  Bros..  Tampico,  Mont.,  (a)  $19,940; 
Temple  &  Siroky,  Malta,  Mont.,  (a)  $20,639;  C.  F.  O'Neill, 
Yankton,  S.  D.,  (a)  $22,000;  A.  L.  Markhus,  Poison,  Mont.,  (a) 
$22,12ii;  (l>)  $13,675;  threet  Bros.,  Jolley,  Lovell,  Wyo„  (01 
$13,851;  Security  Bridge  Co.,  Minneapolis,  Minn.,  (b)  $14,144. 
Noted  Apr.  23. 

♦  Piles — St.  Louis,  Mo. — Contracts  have  been  awarded  as 
follows  for  furnishing  piles  at  St.  Louis.  Mo.:  SOUTHERN 
Pol, 10  .v  PILING  IM,  Brighton.  Ark..  $24.7111;  ('HAS.  MASON 
CRAIG,  Cape  Girardeau,  Mo..  $32,794;  JAMES  McCANN.  Grand 
Tower,    111..   $13,762.      Noted   Apr.    30. 

Power  Plant — Fallon,  Nev. — Bids  will  be  received  until  2 
p.m.,  June  25,  by  A.  P.  Davis,  Ch.  Engr..  for  the  lease  fronj 
the  United  States,  of  the  electric  power  plant  at  Lahontan, 
Truckee  Carson  project,  Nevada. 

♦  Dredging  Bremerton,  Wash. — The  contract  for  dredging 
at  the  Paget  Sound  Navy  Yard  has  been  awarded  to  thl 
IKK'KSi  IN  CONSTRUCTION  CO.,  Seattle,  Wash.,  at  65c.  per 
en  yd.;    total.    $40,000.      Noted    Apr,    80. 

Hydraulic  Apparatus— Okanogan,  Wash.  Bids  were  re- 
ci  Ived  Mas  1 1.  tor  hydraulic  apparatus  for  the  Okanogan  pt"j- 
,,1.  as  follows:  (a)  one  250-hp.  turbine,  <b)  one  300-hp] 
turbine.  (<•)  two  governors,  id)  one  gate  valve,  (c)  services  ol 
en-, tun     engineer,   per   day,    if)    items    1,    2,    :t   and    4.      ivlton 

Wat.',     Wheel    Co..    San     Francisco.    Calif,     la)    $2357.     lb)    S3flli8. 
i,   l    $1200,    id)    $204,    Ii')    $12. SO.    (f)    $6211.    S.    Morgan    Smith    CoJ 

York,    Penn.    deliver;     iforl      Penn.,    (a)    $3600,    ib)    $4186,    («■ 

$1090,   (d  '   $235,   (e)  $ir.,   in  $8500. 

Ilci g    Maie    I    land,    Calll       Bids     were     received 

Uaj     13,  liv   I  he  chief,   Bui  ei I'  Ya  i . I s  . 1 1 1 1 1    I It s,  Navj    Dept, 

\\   i    iii, i,  ion.    I ).    C,    I'M    heating    plant    at    the    Naval    Hospital, 
Ware    Island    as    follows:      (a)    heating    plant    Installation    com 

pli  i, i,    i  b)    in    lal ■    bollet  ■.    etc.,    but    no    piping    conm  i  I  Ion 

II    burning    equipment    complete;    llnbrocli    X     yVllcox    Co 

Philadelphia,     Penn.,    (a)    $12,641,     ih>    $8301,    (c)    $4340;    Rob 
,  ,  i    Dalzlel,   Jr.,   San    Francisco,   Calif.,    (a)    $11,387;   .1.   C.   John 

',,     San  Francisco,  Calif.,   (a)   I  HTM,    (b)   $10,760.    (c)   $746: 

.i     c    o'Meara,  San    Francisco,   Calif.,    i.n   $9900,    lb)   $7400,    (Ol 
■ 

Railroad     San   Fraud ullf       Kids  will  bo  received  until 

rune     6      I'V     the     Con-, i  lint  Ion     '.ma  it. 'i  master.     Fort     Mason 

tructlon  "i    i   "i   moil    h'i     m  i 

i     ii,.      1 1  1 1 i     docki        Tin      i  si  Imatcd     cost 


| 
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Mat'Tial   for  Oil    •  landling   Plants.  Including  Pumps.  Etc 

Panama  -Bids  \  ill  te  received  until  10:30  a.m.,  June  11.  by 
Maj.  F.  Z.  Bogt  s,  ^en.  Purchasing  Officer,  Isthmian  Cana'l 
Comn.,  W  ashington,  D.  C,  for  furnishing  material  for  oil 
nan  Uing  plants,  including  pumps,  headers,  valves,  pipe  and 
fittings,  centrifugal  pump  unit,  complete  with  motor,  auto- 
matic  starting   appaiatus,    float    switch,    etc.,    at   Panama. 

♦  Forged  Steel  Plates — Philippine  Islands — Bids  will  be 
received  until  noon,  June  IS,  by  Col.  S.  W.  Roessler.  Corps 
Engrs..  U.  S.  A.,  for  forged  steel  plates  or  cast  steel  blocks 
for    Philippine    Islands 

MISCELLANEOUS 

♦  Waterproofing — Boston,  Mass. —  (Official) — Bids  will  be 
received  by  the  Boston  Transit  Commission,  in  Beacon  St.. 
until  noon.  June  11,  for  burnishing  and  delivering  carload  lots 
of  asphaltum  and  of  asphalt-saturated  woven  fabric.  B. 
Leighton   Beal    is   Secy. 

Lumber — Albany,  X.  S*. —  (Official) — The  Keepsdry  Con- 
struction Co.,  145-151  West  Isth  St.,  New  York,  N.  Y.,  re- 
quires the  following  for  its  work  at  Troop  B  Armory,  Albany: 
60,000  ft.  of  No.  1  %xG-in.  seasoned  Pennsylvania  hemlock 
or  second-quality  spruce:  3200  ft.  of  cvpress,  %x6-in.  T.  &  G.: 
12.000  lin.ft.  2x3  bridging,  rough  spruce:  14,000  ft.  %x2%-in. 
face.  Grade  A.  kiln-dried.  L.  L.  Y.  P.  flooring,  C  Grain; 
510  pieces  of  3xl4-in.  x  23  ft.,  S  in..  20  pieces  of  SxSx.15.;  32 
pieces  of  Sx812  ft.:  20  piexces  of  n.xsxs  ft.;  8  pieces  of  SxSxlG 
ft.;  32  pieces  of  2xSxl6  ft.;  and  936  pieces  of  2x6xS  ft.  x  9  in. 
T.  &  G.  long  leaf  yellow  pine  mill  dressed.  Delivery  is  re- 
quired at   Albany   in   September. 

Barge  Canal  Work — Albany,  X.  Y. — Bids  will  be  received 
by  Duncan  W.  Peck,  State  Supt.  Pub.  Wks.,  Albany,  until 
noon.  June  23,  for  the  following  work:  Contract  No.  1-A, 
Champlain  Canal,  Sect.  2.  for  completing  the  construction  of 
the  canal  from  Crockets  Reef  to  Fort  Edward.  Length  4.45 
miles.      Engineer's    estimate,    ?90.811. 

♦  Stable — Glen  Cove  (L.  I.).  N.  Y. — J.  E.  Aldred  has  award- 
ed the  general  contract  to  the  W.  E.  GREEN  CO..  29  West 
3Sth  St.,  New  York,  for  constructing  a  stable  at  Glen  Cove,  at 
$40,000. 

Sand — New  York.  X.  Y. —  (Borough  of  Manhattan)  —  (Offi- 
cial)— Bids  will  be  received  by  F.  J.  H.  Kracke.  Comr.  of 
Bridges,   Municipal   Bldg.,   Manhattan,    for   torpedo   sand. 

+  Snbway — Xew  York,  N.  Y. —  (Borough  of  Manhattan)  — 
The  Public  Service  Commission.  May  27,  awarded  the  con- 
tract to  the  UNDERPINNING  &  FOUNDATION  CO..  290 
Broadway,  Xew  York,  for  constructing  Sect.  2  of  Route  20.  a 
part  of  the  Broadway-Fourth  Ave.  rapid  transit  railroad,  at 
$1,822,994.  Bids  were  opened  May  12.  List  of  bidders,  noted 
May    14. 

Fire  Apparatus — New  York,  X.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — Bids  will  be  received  by  Robert  Adamson, 
Fire  Comr.,  Municipal  Bldg.,  Manhattan,  for  seven  motor- 
driven    combination   chemical    and    hose   carts. 


Elimination  i>f  Orade  Crossings — South  Orange,  N.  J. — 
The  city  plans  to  eliminate  four  grade  crossings  of  the  Dela- 
ware, Lackawanna  &  Western  R.R.  Estimated  cost,  $1,000,- 
000.     Of  this  amount   the   city   will   pay   $10,000. 

Fire  Alarm  Boxes — Trenton.  X.  J. — The  Board  of  School 
Commissioners  is  considering  the  installation  of  auxiliarv  fire 
alarm  boxes,  eliminating  the  present  rental  system.  The  im- 
provement is  estimated   t<>   cost   .alioiit    SI... >. 

Park — Baltimore.  Md. — The  city  plans  to  convert  Fort  Mc- 
Henry  into  a  public  park.  The  U.  S.  Government  recently 
gave  the  land  to  the  city.  George  W.  Williams  is  Pies. 
Park   Bd. 

Lock  l.nt™ — Savannah.  Ga. — Bids  will  be  received  until 
June  11  by  the  County  Commissioners  for  four  steel  gates  for 
the  Augustine  Outlet   Lock. 

Ditch — Senatobia.  Miss.  —  Bids  will  be  received  until  June 
2"  by  the  Senatobia  Creek  Drainage  District  Board,  Senato- 
bia,   for   constructing   a    drainage   ditch.      The    work   calls    for 

Inn. -u.yd.  i.r  excavation. 

Drainage  Canala  Tunica,  Miss — The  Morgan  Engineering 
('...    Memphis,    Term,    lias    completed    plans    for   drainage    canals 

and     laterals     to    drain     350,1 acres     "t     land     ill     ll,.-     Yazoo- 

Coli        tei     Drainage    District,   Tunica.      Estimated    cost,   about 
$3,600,000. 


Drainage — Donaldsonville,  La. — Bavou  Conway  Drainage 
District  plans  to  construct  a  drainage  system. 

+Drainage  Canals — Kinder,  La. — The  contract  has  been 
awarded  by  Kinder  Drainage  District  to  the  HUDSON- 
NICHOLS  DREDGING  CO.,  Jennings,  La.,  for  constructing 
four  main  drainage  canals  with  their  laterals  and  branches, 
at  12c.  per  cu.yd.  The  work  calls  for  573.000  cu.yd.  Bids 
were   opened   May    is.      Xoted   Apr.   30. 

Levee  Work — Shreveport,  La. —  (Official) — All  bids  opened 
May  25  by  the  Commissioners  of  Caddo  Levee  District. 
Shreveport.  for  levee  and  bank  protection  work,  have  been 
rejected.  Xew  bids  will  be  received  until  June  25.  W.  A. 
Kerley  is  Secy. 

Canal — Selmer,    Tenn.  —  Huggins   Creek  Drainage   District. 

Selmer,    has    had    surveys    made    by    X.    C.  Stowell,    Meridian, 

Miss.,    for    the    construction    of    a    drainage  canal.      The    work 
calls   cor    1S3.900   cu.yd.    of   excavation. 

+Wall — Columbus.  Ohio — The  city  has  awarded  the  con- 
tract to  ILIFF  BROS.,  London,  Ohio,  for  4000  ft.  of  revetment 
wall  at  Lake  St.  Marys,  at  $31,0S1.  Bids  were  opened  Mav 
18.     Noted  May   7. 

Greenhouse — Dayton,  Ohio — J.  M.  Dyer,  Arch.,  825  Cuya- 
hoga Bldg.,  Cleveland,  Ohio,  is  receiving  bids  for  a  one-story 
greenhouse  to  cost  $40,000.  It  will  be  constructed  for  H.  P. 
Clegg,   at   Dayton. 

Dredging — Urbana,  Ohio — Bids  will  be  received  until  June 
13  by  R.  F.  Darnell,  County  Engr.,  Urbana,  for  dredging  13 
miles   of   the   Mad   River. 

Elimination  of  Grade  Crossings — Youngstown,  Ohio — Work 
will  probably  start  soon  on  the  elimination  of  grade  cross- 
ings in  the  city.  It  is  reported  that  Judge  W.  P.  Barnum. 
on  May  23,  ordered  the  Erie  R.R.  to  submit  amended  plans  for 
the  work.  Estimated  cost,  $800,000.  R.  C.  Falconer,  New 
York,  N.  Y.,  is  Supt.   Const. 

+Diteh — Anderson,  Ind. — (Official) — William  F.  McVaugh. 
Supt.  of  Const.,  has  awarded  the  contract  to  J.  L.  ACKERMAX 
Andersen,  for  constructing  the  Xathaniel  A.  Free  ditch,  at 
{10,000.  Bids  were  opened  May  25.  The  work  calls  for  about 
115,000  cu.yd.  of  excavation. 

Ditch — Marion.  Ind. — Bids  will  be  received  until  2  p.m., 
June  6,  by  George  Swisher.  Drainage  Comr.,  Marion,  for  con- 
structing  Stoney   Creek    Ditch. 

Drain — Charlotte.  Mich. — Bids  will  be  received  until  10 
a.m.,  June  12,  by  Fred-Milbourn,  County  Drain  Comr.  of  Eaton 
County,  and  Elisha  Strong,  County  Drain  Comr.  of  Ionia 
County,  at  the  residence  of  William  Feasal,  Roxanna,  near 
Charlotte,  for  constructing  "Big  Swamp  Drain." 

Subway — Detroit,  Mich. — The  Municipal  Railway  Com- 
mission, May  20.  passed  a  resolution  directing  the  officers  of 
the  commission  to  take  the  necessary  steps  for  the  prepara- 
tion of  plans  for  subways  in  Woodward  Ave.,  from  Jefferson 
Ave.  to  Milwaukee  Ave.;  in  Michigan  Ave.  west  to  Junction 
Ave.,  and  in  Gratiot  Ave.  east  to  Chene  St.  George  H.  Fenkell 
is  Comr.   Pub.   Wks.      Noted    May   21. 

+  Ditch  Work — Jacksonville.  111. — The  Commissioners  of 
Mauvaisterre  Drainage  and  Levee  District.  Jacksonville,  have 
awarded  the  contract  to  CHAPMAN  BROS..  Celina,  Ohio,  for 
constructing  a  drainage  ditch   5.3   miles  long,  at   $16,500.      The 

work   calls  for  2;;l>.iiiiii  cu.yd    of  excavation.      Bids  were  opened 
May   9.     List   of  bidders  noted  May  21. 

+  Levee  Work  and  Drain — Jerseyville,  111. —  (Official)— The 
Commissioners  of  Nutwood  Drainage  and  Levee  District  have 
awarded  the  contract  to  TRATJT  &  OSXER,  Beardstown  111 
for  levee  work,  at  S17.773.  No  bids  for  1540  ft  of  drain  tile 
and  for  concrete  walls  were  submitted.  Rids  were  opened 
May  25.     .1-  W.  Dappert,  Taylorville,  111.,  is  Engr. 

CONTRACT    PRICE 

+State  Highway — Olympla,  Wash. — Bids  were  received 
Apr.  2o.  by  the  state  Highway  Board  for  the  construction  of 
the  Pacific  Highway  in  Clarke  County  from  Woodland  to 
LaCenter.  from  (A)  Alfred  James,  fj,  s.  Rank  Bldg..  Cen- 
tralia.  Wash.;  i  1 : 1  c  II.  MAGINXIS.  McKay  Bldg..  Portland 
Ore.  (awarded  contract);  (C)  T.  H,  Cochran,  4is  south  Hayes 
St.,  St  Johns,  Ore.;  (Dj  Arena  Construction  Co.,  Salem  Ore  ■ 
htill     Bros.,    856    Capital     Ave.     Portland,     Ore.:     (P) 
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•fliranilMtaud — Janesville,  Wis.  —  The  contract  has  been 
awarded  to  JOSEPH  DENNING,  Janesville,  for  the  con- 
struction of  the  grandstand  for  the  Janesville  Park  Asso- 
ciation,  at   $1". 

+Ditch — Eldora,  Iowa  —  The  County  Supervisors  have 
awarded  contracts  for  several  ditches  as  follows:  Labor,  to 
O  JOHNSON:  material,  to  ELDORA  PIPE  &  TILE  CO.,  Des 
MOINES  PIPE  &  TILE  CO..  and  HAWKEYE  CONSTRUCTION 
Cl  '..   Webster  City,  Iowa.     Total  amount  of  contracts,  $3S,35D. 

Drainage — Storm  Lake,  Iowa — Bids  will  be  received  until 
June  10,  by  W.  W.  Bennett,  County  Audr.  Storm  Lake,  tor 
improvments  in   Drainage   District   No.    59. 

+  Ditch — Aitkin,  Minn. — The  County  Commissioners.  Ait- 
kin, have  awarded  the  contract  to  the  W.  J.  GLEASON  CO.. 
Aitkin,  for  constructing'  Ditch  No.  20,  at  about  $90,000.  Bids 
were   opened   May   S.     Noted   Apr.    30. 

Ditch — Crookston,  Minn.— Bids  will  be  asked  soon  by  H. 
J.  Welte,  County  Audr.,  Crookston,  for  constructing  Ditch  60. 
The  work  calls  for  500,000  cu.yd.  of  excavation. 

Coal  Dock — Duluth.  Minn. — The  Northwestern  Fuel  Co., 
Duluth,  it  is  reported,  plans  to  construct  a  coal  dock  at  Elm 
Ave.   Rice's  Point,    Duluth.      Estimated   cost,    $500,000. 

Park  'Work — Evelcth,  Minn.— The  City  Council  has  ap- 
propriated  $20,000  for  park   improvements. 

+  Ditch  Work — Owatonna,  Minn. — The  County  Commission- 
ers have  awarded  contracts  as  follows  for  ditch  work:  Labor, 
to  S.  A.  BRIGGS,  Omaha,  Neb.,  at  $20,900;  tile,  to  D.  L. 
DAVIDSON,    Forest   City,    Iowa,    at   $10,000. 

+  1  iiiing — Winona,  Minn. — The  contract  has  been  awarded 
to  the  LA  CROSSE  DREDGING  CO.,  La  Crosse,  Wis.,  for  fill- 
ing near  the   Lake   Winona   wagon   bridge,   at   $10,000. 

+Maunoleuni — St.  Louis,  Mo. — The  contract  has  been 
awarded  to  GEORGE  Di  IDDS  i:  SONS,  Nenia,  Ohio,  for  con- 
structing the  Adoli.hus  Busch  mausoleum  at  St.  Louis,  at 
about   $400,000. 

Ditches — Lake  City,  Ark. — Bids  will  be  received  until  June 
g  by  the  Commissioners  of  Drainage  District  No  9,  Lake  City. 
for  constructing  20  miles  of  drainage  ditches.  The  work  calls 
for  681,000  cu.yd.  of  excavation  and  three  bridges;  also  unt.1. 
June  8  by  the  Commissioners  of  Drainage  District  No.  12  for 
ditch  and'  levee  work,  calling  for  49S.S0O  cu.yd.  of  excavation, 
95 i  of  levee,  and  four  bridges.  The  St.  Francis  Engineer- 
ing Co.,   Osceola,  Ark.,    is  Engr. 

+Levee  Work — Ennis,  Tex. — Bids  were  opened,  May  22,  by 
Kaufman  County  Improvement  District  No.  1,  Ennis,  for 
41s  000  cu.yd.  of  levee  work.  The  contract  has  been  awarded 
to  the  CALLAHAN  CONSTRUCTION  CO.,  Kansas  City,  Mo., 
at  about  $SO,000.  O.  W.  Finlcy,  Ennis,  is  Engr.  Noted  Apr. 
30. 

Fire  Apparatus — Gallup,  N  M. — The  City  Council  plans  to 
spend    $20,000    for    fire    apparatus. 

♦  Wharf    and    Transit    Shed — Seattle,    Wash. — The    Port    of 

Commission    has    awarded    the    contract    to    Dow    ,fe 

RYDEN,    Seattle,    at    $105,148,    for    constructing    a    wharf    and 

i    shed    at    Smith    Cove.      Bids    were   opened    May    7.      List 

of   bidders   noted    May   28. 

Olk< — South  Bend.  Wash.  —  The  Palix  Diking  District 
Ida  lis  lo  Improve  Palix  Dike  at  a  cost  of  $60,000.  J.  M.  Clapp. 
Burke    Bldg.,    Seattle,   Wash.,    is  Engr. 

i  ••iiii-i.i    -Tacoma,   Wash. — Two  bids  were   received   and  re- 

by    the    County    Commissioners    for    2r,,UH0    bid      of  ce- 

.11, in      Guthrie    *    Co.,    Portland,    Ore.,    bid    $1.40  per 

the  Savage -Schofleld  Co.,  $1.47  per  bbl. 

♦Drainage    work — Zillah,    Wash. — The    contract    has    been 

I.. I      lo      HANS      PEUERSON      ,V      CO.,     Seattle.      Wash,  for 

e   work   near  Zillah,   at   $11,925. 

+  *liiiikii<-»ii   mill   Fill — Astoria,  Ore. —  (Official)      Bids   were 

.    by    the    Committee    on    Bulkheads    of    the 

■  i    Reclamation    Commission    for    i  he    construction 

lull  beads   Including   rock   work,   and   making   Hie   Blls 

ition      Mel     Improvement     Districts    Nos.     1     and     2. 

The    bids    follow:       Dist     No     1.    bulkhead:      Willapa    Construc- 

Co.,    Raymond,    Wash,    (21,545;      l      A.     McEachern     Co., 

inc..  $22,000;  X   II.  T.llman  Co,  $22,1 'a.   Palmberg  .v   Mattson, 

Birch    i      Jacobsen,    $26,172,    Sandeberg    A     Bergsvlk, 

Construction   '',,,   $29,700;    Dial     No.    1.   rock 

rush  work:     i;.    \.  Gerdlng,  Astoria,  rock.  1.90  per  cu.yd  : 

brush,    $s   pei    cord;    Dist.    No.    l.    filling,    Standard    American 

o.,  Oa*  la  rid,  Call)  .   L6c.   i»  i    en  yd  .  Tac a   i  h  i  rig 

16  9i       Pu  ••  i     I i    Bi  Idge   &    Dredging   Co.,    17.85c.; 

iiist    !.  removing  logs  and  debris,  Standard  American    Dredg 
•  i   pei    cord;  Tacoma    Dredging  Co,   $5.   Pugel   Sound 

.V        !  I,  edl'IIIC         I  '•■  ■    ■■     '         1'IOS       111';   .  OoTltl  acts        Weie 

,led    to  the  J.  A    rlcEACH  ERN  CO.,  Inc ,  Seattle,  Wash.,    tor 

••     GERDTNCI    foi    rock   and   brush    work;   and 

lo  the  8TANDARD    VMERICAN    DREDGING  CO.    foi    filling    In 

n  i  •!■'■'  i      .    Dial     Mo    2.   bulkhead .    Will  - 

'  Hi  Eachi  rn  Co.,  Inc., 


000;  J.  H.  Tillman  Co.,  $24,240;  I'almberg  &  Mattson.  $24,000; 
Birch  &  Jacobson,  $25,220;  Reliance  Construction  Co.,  $28,700; 
Dist.  No.  2,  rock  work:  E.  A.  Gerding,  1.90  per  cu.yd.;  Dist. 
No.  2  filling  in.:  Standard-American  Dredging  Co.,  12.5c.  per 
cu.yd.;  Tacoma  Dredging  Co.,  13.5c;  Puget  Sound  Bridge  & 
Dredging  Co.,  15.75c;  Dist.  No.  2,  removing  logs  and  debris: 
Standard-American  Dredging  Co.,  $4  per  cord;  Tacoma  Dredg- 
ing Co.,  $5;  Puget  Sound  Bridge  &  Dredging  Co.,  cost,  plus 
10%;  Contract  were  awarded  to  the  J.  A.  McEACHERN  Co., 
INC.,  for  bulkhead;  to  E.  A.  GERDING  for  rock  work;  and  to 
the  STANDARD-AMERICAN  DREDGING  CO.  for  filling  in 
and  removing  logs  and  debris. 

♦  Dredging — Astoria.  Ore. — The  Port  of  Astoria  Commission 
has  received  bids  for  harbor  dredging  as  follows:  Standard 
American  Dredging  Co.,  Oakland,  Calif.,  $202,500;  Puget 
Sound  Bridge  &  Dredging  Co.,  $206,250;  Guthrie-McDougal 
Co.,   $212,500;  Tacoma   Dredging  Co.,    $186,250. 

The  contract  was  awarded  to  the  TACOMA  BRIDGE  & 
DREDGING   CO.,    Tacoma,    Wash. 

+Dock — Portland,  Ore.. — The  Ukase  Investment  Co.  has 
awarded  the  contract  for  the  construction  of  its  proposed 
dock  at  the  foot  of  Clav  St.  to  the  ELLIOTT  CONTRACTING 
CO.,  Portland,  at  $10,000. 

Elimination  of  Grade-Crossings — Portland,  Ore. — The  Ore- 
gon-Washington R.R.  &  Navigation  Co.  and  the  city  are 
considering  plans  providing  for  the  elimination  of  all  East 
Side  grade-ci'ossings  on  the  line  of  the  company.  Viaduct 
crossings  will  be  erected  at  the  junction  of  East  27th  St.  with 
Sandy  Road;  at  47th  St.;  55th  St.,  60th  St.,  67th  and  Halsey 
St.,  74th,  75th  and  S2nd  St.  J.  R.  Ilolman.  Seatle,  Wash.,  is 
Ch.    Engrr. 

Wharf — Port  Orford,  Ore. — The  city  plans  to  construct  a 
wharf  to   cost  about   $10,000. 

Wharf — San  Francisco,  Calif. — The  Board  of  State  Harbor 
Commissioners,  May  21,  approved  plans  for  Pier  35  to  be  con- 
structed at  the  foot  of  Montgomery  St.,  San  Francisco.  It 
will  be  817x200  ft.  on  its  northerly  side  and  975  ft.  long  on 
its  southerly  side. 

Wharf — San  Francisco,  Calif. — Plans  have  been  prepared 
by  Jerome  Newman,  Ch.  Engr.,  Sate  Harbor  Comn.,  for  a 
wharf  200  ft.  wide  and  900  ft.  long  to  be  constructed  at 
North  Beach. 

Wharf,  Trackage  and  Paving — San  Francisco,  Calif. — The 
San  Francisco-Oakland  Terminal  Ry.  Co.  plans  construction 
work  as  follows:  Pier  fill,  construction  of  new  pier  and  ferry 
slips,  $2,400,000;  additional  shop  machinery.  $10,000;  addi- 
tional tracks  and  pits  at  the  shops,  $10,000;  office  building. 
$50.1100;  paving  plant  and  equipment,  $40,000;  installation  of 
additional  electric  equipment.  $115,000;  new  ferry  boats,  $800, 
000;  new  cars,  $.125,000;  construction  of  feeder  lines,  $10,000; 
improvement  of  overhead  trolley  system,  $5000;  additional 
curves  and  turnouts,  $30,000:  additions  topresent  trackage, 
$160,000;  and  paving,  $400,000.  Andrew  W.  McLimont,  Oak- 
land,   Calif.,    is   Gen.    Mgr. 

SnownlirilN — Truckee,  Calif. — The  Southern  Pacific  Co.  will 
spend  $1110,11110  for  snowsheds  before  next  winter.  William 
Hood,    San    Francisco,    Calif.,    is   Ch.    Engr. 


N.  B.  —  The  Department  of  Public 
lias  awarded  the  contract  to  U.  G. 
n,     N.     B.,     for    constructing    a    public 


+\\  hnrf  —  -Cocagne, 

Works,  Ottawa,  Ont., 
BERESFORD,  St.  Jo 
wharf   at   Cocagne. 

Tunnel — Montreal,  Que. — The  city  is  considering  the  feasi- 
bilit\  of  constructing  a  tunnel  under  the  Lachine  Canal  near 
the  Wellington  St.  Bridge,  for  the  purpose  of  connecting 
Point    St.    Charles    with    the    city. 

♦Dredaring — Goderieh.  Ont.  The  contract  has  been  award- 
ed to  JENNINGS  .v  ROSS,  Toronto,  Ont.,  by  the  Department 
of   Public  Works  for  dredging  at  Goderieh. 

Canal — Ottawa.  Ont.-- Bids  will  be  received  until  June  r$ 
by     L.     K.    Jones,    Asst.    Deputy     Minister    anil     Sec)  .     Dent.     Kys. 

and  Canals,  Ottawa,   for  constructing  Sect,  :;.  Severn  Division, 
Trent    Canal. 

•  Sand- Tlroi  old.  Ont.  (official)  The  Confederation  Con- 
struction  Co.,    Thorold,    wants   about    i.ihiii. i   cu.yd.   of   sand 

[or   e -rote,    to   in-   dellv d    during    the    next    three   seasons 

of  navigation   In   the  Welland  Canal.      Bids   from   ten  ties   fully 
capable  of  handling  such  a  contract   would  be  appreciated. 

covin  \('T    PRICE! 


es  —  Orland,    Calif,        Bids    were 
he    c.    s.    Reclamation    Service,    tor    i 

on     the     East     Lake     Peed     Canal,     Orlaiei 
i'i   her,     San     Francisco;     (B)     Phi  111 


Reclamation     Strut 

celved     ipr.    21    by 
iinciing    structures 
p  eject,     from     (A) 

Schuyler,   Oakland;    (C)    Moffetl    .v    Mead,   San   Francisco;    (Dl 
Qranl   Fee,  San  Francisco;  (E)   w.  N.  Concannon  Co.,  San  Fran^ 

<!•')     Mesmcr    ,<C-    Pice.    Los     \iicebs;    (G)    K,     |.\     Piende 

i ■,,■  i.   Lob   Angeles;    on    Blake   Bros.  Co.,   Oakland.     The   it.-i 

l.i.l        w  ei  e     as     follow! 


i.ii  i   'MATION  STRUCT1  RES,  ORLAND,  CALI1 
Boat  Pui     Food!       J,  Orl  ind  Project 
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Elimination  of  Grade  Crossings — (Subways) — Winnipeg, 
Man. — The  Board  of  Control  has  approved  the  plans  of  the 
Sty  Engineer  for  the  construction  of  subivavs  to  eliminate 
:he  grade  crossings  of  the  Canadian  Pacific  Rv.  Estimated 
;ost.   $125,955. 

Rink — Weyburn,  Sask. — Plans  for  a  skating  and  curling 
-ink  to  cost  $35,000  are  being  prepared  for  the  Wevburn 
irena  Club,  Ltd.  Weyburn,  by  Geo.  J.  <i.  Jarrett,  Fox  Block, 
Weyburn.  Noted   May  28. 

+  Dre«lKinj£ — Nanaimo,  B.  C. — The  Department  of  Public 
liVorks.  Ottawa,  unt.  has  awarded  the  contract  to  the  PA- 
CIFIC DREDGING  CO.,  Vancouver.  B.  C,  for  dredging  at 
IVanaimo. 

In ii iic  1 — Vancouver,   B.  C. — It  is  reported   that   the   Burrard 

Inlet    Tunnel    &    Bridge    Co.,    Carter    Cotton    Bldg.,    Vancouver, 

■rill    award    the    contract    soon    for    constructing    the    Second 

iws  tunnel. 

Observatory — Victoria,    B.    C. — The    Department    of    Public 

■Tories,    Ottawa,    Ont.,    plans    to    construct    an    observatory    at 

li     Hill.     Victoria.        Estimated     cost.     $200,000.       R.     C. 

lOesrochers,    Ottawa.    Ont.,   is   Secy. 

BUILDINGS 
I  AUston,  Mas*. — James  E.  McLaughlin.  Arch.,  683  Atlantic 
\\  ...  Boston,  has  completed  plans  for  a  brick  and  stone 
lirmory,  224x364  ft.  Bids  will  be  received  about  June  15. 
I  +  Bo*tou.  Mass. — The  contract  for  the  construction  of  a 
12-story  office  and  bank  building  at  60  Devonshire  St.,  for 
[joren  D.  Towle,  15  State  St.,  has  been  awarded  to  the  GEO. 
3.  H.  MACOMBER  CO.,  44  Bloomfield  St.  Arthur  H.  Bowditch, 
14    Ploomfield    St..    is  the   Arch. 

I  I'ambriilRe,  Muss. — Charles  H.  Blackball.  20  Beacon  St.,  is 
treparing  plans  for  a  theater  on  Massachusetts  Ave.,  for  the 
Hympia    Theater  Co. 

The  Masachusetts  College  of  Osteopathy  plans  the  con- 
struction of  a  hospital  at  Fourth  and  Otis  Sts.  The  building 
■Till   be   of  brick,    four  stories. 

Holyoke,  Mass. — Oscar  Beauchemin  is  preparing  plans  for 
i  three-story  brick  building  at  Chestnut  and  Suffolk  Sts,  for 
I  h,-  Knights  of  Columbus. 

Springfield.    Mass. — H.    L.    Sprague,    Arch.,    310    Main    St.    is 
nig  plans  for  a  four-story  brick  hotel   for  William  Lay, 
151    Main   St.      Noted   May   21. 

Winchester,     Mass. —  (Official) — Wait     &     Copeland,     Archs., 

I  ■     irnhilL   Boston,  are  preparing  plans  for  a  two-story  brick 
ire  and  police  station.     Noted   Mar.   26  and   May   14. 

♦  Worcester,  Mass. — The  contract  for  constructing  an  ad- 
dition to  the  T.  W.  C.  A.  buiding  on  High  St.,  lias  been 
Uwarded  to  EDWARD  W.  WHEELER,  314  Mail,  St.  The  ad- 
lition  will  be  of  brick  and  reinforced  concrete,  four  stories, 
■,,■, .  .    f, 

Providence,    R.    I. — William      R.    Walker      &     Sou,      Custom 
St..    are    preparing    plans    for    a    theater,     four    stories. 

100x300    ft.,    of   reinforced   concrete,    fur    the    Alien    Hip] 

ion.      Charles    Allen    is    Treas. 
South     Manehester.     I.-:.  \      Hastings,     22.".      Fifth 

kve..  New  Vork,  N.  Y..  are  preparing  plans  for  four  bulld- 
ogs i,, i  the  Ninth  School  District.  The  work  includes  library, 
on  and  school  bui  i  lings. 
itamford,  Conn. —  Bids  will  be  received  by  the  Board  of 
lelectmen,  until  June  22,  for  building  an  addition  to  the  high 
chool,  estimated  to  cost  M2.".."i"i  Boring  .V-  Tilton,  32  Bro.nl- 
<ray.   New   York.   N.    Y..   are   the  Archs. 

Weatbnry,  Conn. — The  following  me  the  bids  received  by 
he  Cltv  Hall  Commission  for  constructing  the  municipal 
lulldlng  at  Grand  and  Field  sts.:  A.  E.  Stephens  Co.,  New 
•ork,  N  Y..  Jli:i.:,au:  ('barbs  McCall  Co..  Philadelphia,  Penn., 
445,61!i:    William    H.    Fiss,  11    Co.,    New    York.    N.     S 

A.     Fuller    Co.    New    York,    N     Y.,    $434,1 :    Irving    .v. 

.eighton.     Philadelphia,     $442,400;     Osca-Warra     Building     Co., 
Jew    York,   N.    Y..    $449,700;    Tracy    Bros.   Co..    Wat.  i  i. in  v. 

„,    John    W.    GatTn.v    Waterbury,    $466,711;    Thompson.    Star- 
ett  Co..  New  York.  N.   Y..   $479,460;  John  T.   Bra.lv  &   Co.,  New 
rork,   $454,576;    Hedden   Construction   Co.,    New    Fori 
Zlnn     Lumbei     Co      Charlottesville,     Va.,     $476,000;     Qeorgi      3 
Waterbury,    $476,500;    Norcross    Bros.    Co..    Wor- 

ester,    Mass..    $45!i, P      I      Carlln     Con    tructlon    Co.,    New 

J      n.    Parker    Co.,    New    York,    $460,233;    P.    T. 

Co.,    Springfield,    Mass.    $465,600;    .1     Henry    Miller,    Inc.. 

Jaltlnioi..    Md       (452.700.      The    building    will    be    four    stories, 

44x2".'   ft.,   of   brick,    limestone   and   marble.      Cass  Gilbert,    11 

14th    St..    New     York,    is    the    Arch.      William    II     Sandland. 

II  West   Mam  St.,  is  elk  of  the  Comn.     Noted   Feb    26  and   23. 


+  Buunlo.     >..    Y.-Th  -  for    erecting    the 

theater   tor   the    MARK    BROCK  NT   CO.,    52S   White 

Bldg.,  has  been  awarded  to  CRAMP  &  C  '..  at  an  estimated 
cost  of  $125,000.  C.  Howard  Crane,  Dime  Bank  Bldg.,  Detroit, 
Mich.,    is    the    Arch.      Noted    Apr.    16. 

Buffalo,  N.  Y. — W.  H.  Zawadski.  Arch.,  79S  Fillmore  Ave., 
is  preparing  plans  for  a  three-story  and  basement  steel,  brick 
and  terra  cotta  building  for  the  Polish  Union  Home.  The 
estimated  cost  is  $75,000. 

Mew  York.  ST.  v. — (Borough  of  Brooklyn) — Charles  In- 
lander ,v  Son.  2634  Atlantic  Ave.,  have  completed  plans  for 
five  four-story  tenements,  40x29  ft.,  on  Hinsdale  St.,  for 
?•  ,X„L^„HalPerill>  1414  Lincoln  Place.  The  estimated  cost 
is   $90,000. 

Ludlow  &  Peabody,  101  Park  Ace.,  are  preparing  plans 
?rL.a  four-story  brick  and  limestone  hospital  for  the  Home 
of  St.  Giles  the  Cripple.  The  estimated  cost  is  $100,000. 
_,  .Pe«"r>!*,>urB,  ?■  Y- — Lansing,  Bley  &  Lyman,  Prudential 
iildg.,  are  preparing  plans  for  an  addition  to  the  I.  N.  Adams 
Memorial  Hospital.  J.  H.  l'ryor.  26  Linwood  Ave.,  is  Chn.  of 
the    Comm.      The    estimated    cost    is    $110,000. 

Bloomfield,  ST.  J.— It  is  reported  that  bids  will  be  received 
by  the  board  of  Education,  until  June  6.  for  erecting  a  school 
in  the  Silver  Lake  section.     Noted  May  21. 

Loili,  x.  j — The  lowest  bid  received  for  erecting  a  school 
was   that  of  Lawrence  J.   Rice,   149   West  35th  St.,  New  York. 

Millville,  X.  J.—The  Board  of  Education  plans  the  erection 
ot    an    18 -room    school   to   cost   about    $75,000. 

,  +Xewnrk.  >T.  J.—The  Board  of  Education  has  awarded  the 
iHVit",1!1.'",  cS?J^S.ts  for  the  new  Lafayette  school,  masonry. 
PHILIP  L  MACKINSON,  $69,790;  iron  and  steel  work  HED. 
BE?  IRON  CONSTRUCTION  CO.  Jll?240.  <  a  rpentrv. SCHAE- 
I23.06S;    heating    plant,    HENRY    J.    HEN- 


DEL    &     BRO.     CO.,       . 
DERSON  &  CO.,   $18,346. 
New    Brunswick,    X. 

plates    the    erection    of 
$175,000. 

Trenton.  X.  J.— Bids  will  be  received  by  the  Citv  Clerk,  un- 
til June  Pi  for  constructing  a  Home  for  the  Aged,  at  the 
Municipal  Hospital.  Klemann  &  Fowler,  First  National  Bank 
Bldg.,   Trenton,   are   the  Archs. 

+Pltcairn,   IVna. —  (Official) 
the   t 


-The    Board    of    Education    con t em- 
high     school,     estimated     to     cost 


The  contract  for  constructing 


the  two-story  brick  school,  66x100  ft.,  has  been  awarded  by 
the  Board  of  Education  to  MADIGAN  &  CO.,  Indiana,  Penn. 
Noted    May    21. 

'• — The  lowest   bid   submitted   to  the  Board 
constructing    the    James    E.     Ro 
on    Columbo   St.   was   that   ot    the   Howard    Hager  Co      at 
.16:    (with  auditorium)   and   $179,593    (without  auditoriui 

♦Scranton,    Penn.— It     is     reported     that     the     contract     for 

','!''', '"/ri-i'V'v-"".'"'""   for  l1'"  a  ''■  "•  E-  nas  been  avan 
M.   J.    Rl  [>I>\,   Siranton.      The  cost   is  aboul 

Sellnagrove,   penn. — J.   F.   Stetler.   Middleburg,    is   preparing 

plans  for  alterations  and  additions  to  the  Reformed  Church 
The  estimated   cost   is    $5  0,000. 

Wayne.  Penn.— The  School  Board  will  build  a  school  on 
Garret   Hill,   to  cost  about   $60,000. 

+Bnltim.ire.  Mil.-  Tin-  contract  f.,r  erecting  the  Mendels 
Memorial  Bldg.,  on  Monument  St.,  has  been  awarded  to  JOHN 
HILTZ    &    SON     ::    day    St.      The    building    will    be    of    pressed 

brick,   three  stories,  and  is  estimated 

Hageratown,  Md.-  Thomas  w.  Lamb,  224  Fifth  \ve  New 
York.  N.   Y..   and   Harry    E.    Y.  'own,   are  i 

■<-■  theater,   for  the  Potomai 
St    is   $125,000. 

+  iti.  limoiicl.  Va.-  The  contract  for  the  construction  of  the 
high  school  on  Floyd  Ave.,  has  been  awarded  to  \  M 
WALKUP  CO.,  Richmond.  The  estimated  cost  is  1140.000' 
Charles   M.    Robinson.    Inc.,   is  Arch. 


COXTH  \<  T    I'll  H   I 


+  Mm 


Electric  Railway— San  Francisco.  Calif — pi  Is 
were  received  May  o.  by  the  Board  of  Public  Works  for  the 
construction  of  the  Potrero  Ave.  municipal  railway  from  Van 
Ness  We.  to  26th  St.,  along  llth  St  and  Potrero  We  from 
EATON^JSMITH    I  ntract) ;    (B)   si..,,,,    &    ,  . 

1    I,..,,,  >      i:,os.      Thi 


MUNICIPAL  El  ILWAY,  SAN  FRANCISCO,  CALIF 
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Lexington,  Ky. — C.  H.  Berrvman  and  James  B.  Haggin 
plan  the  construction  of  a  five-story  mercantile  building,  es- 
timated  to   cost  $100,000. 

+Hattiesburg,  Miss. — The  contract  for  constructing  the 
three-storv  brick  dormitory  at  the  Mississippi  Normal  Col- 
lege has  been  awarded  to  the  BURKE  CONSTRUCTION  CO., 
Hattiesburg,  at  $5S,475.     Noted  Jan.   22. 

+  Mlianc)  .  Ohio — The  contract  for  the  school  to  be  erected 
at  Alliance,  has  been  awarded  to  the  NATIONAL  SUPPLY 
CONSTRUCTION   CO.,    Niles,    at    $51,000.      Noted   Apr.    23. 

Cleveland,  Ohio — Plans  are  being  prepared  by  Howard  & 
Merriam  Archs.,  8  East  Broad  St..  Columbus,  for  a  building 
to  be  erected  at  the  Western  Reserve  University.  The  esti- 
mated  cost   is   $100,000. 

Plans  are  being  prepared  by  E.  F.  Gibbons,  Arch.,  Euclid 
Bldg ,  Cleveland,  for  a  four-story  commercial  building  to  be 
erected  for  the  Belmont  Realty  Co.  The  estimated  cost  is 
$75,000. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until 
June  7  bv  Richardson  &  Yost.  Archs..  354  Rockefeller  Bldg., 
for  constructing  a  three-story  and  basement  theater  build- 
ing for  the  Doane  Realty  Co.  The  estimated  cost  is  $100,000. 
Noted    May    21. 

+  Delanare,  Ohio — The  contract  for  the  building  to  be 
erected  for  the  Mineral  Springs  Sanitarium  Co.,  has  been 
awarded    to    S.    D.    PEACOCK,    Cincinnati,    Ohio,    at    $55,000. 

+  >It.  \ul»urn,  Ohio — Contracts  for  the  addition  to  the  hos- 
pital for  the  Deaconess  Home  and  Christ  Hospital  Associa- 
tion have  been  awarded  as  follows:  reinforcing,  FERRO  CON- 
CRETE CONSTRUCTION  CO.;  brick,  terra  cotta  and  hollow 
tile.  A.  G.  WEIST;  carpentry,  JAMES  GRIFFITH  &  SONS 
CO.;    iron    and    steel    work,    COLUMBIA    IRON    WORKS. 

+Toledo,  Ohio — The  general  contract  for  the  four-story 
and  basement  bank  building  for  the  Dimes  Savings  Bank,  has 
been  awarded  to  A.  BENTLY  &  SON,  201  Belmont  Ave.,  To- 
ledo, Ohio,  at   $200,000. 

+  Ft.  Wayne,  lnd. — The  general  contract  for  the  two-story 
theater,  store  and  office  building,  for  Wile  Bros.,  has  been 
awarded    to   HENRY    A.   KAISER,    172S    Spy    Run   Ave. 

+Hartford  City,  lnd. — The  contract  for  the  additions  to 
the  high  school  has  been  awarded  to  BERT  ANDERSON, 
Rushville,    lnd.,    at    $37,420.      Noted    May    14. 

i  iiiMiiiiiic,  Mich. — (Official) — Bids  will  be  received  until 
June  8.  bv  J.  D.  Chubb,  Arch.,  109  South  Dearborn  St..  Chi- 
cago, 111.,  for  constructing  a  two-story  and  basement  school. 
The    estimated    cost   is    $68,000      Noted    May    21. 

Grand  Rapids,  Mich.  —  Osgood  &  Osgood,  Archs.,  521 
Widdecomb  Bldg.,  Grand  Rapids,  Mich.,  are  preparing  plans  for 
an  S-storv  and  basement  hotel  to  be  erected  at  Grand  Rapids, 
for    the    Orthomor    Hotel    Co.      The    estimated    cost    i?    $750,000. 

+Oak  Park,  III. — The  contract  for  masonry  for  the  three- 
storv  and  basement  club  house,  for  the  B.  P.  O.  E.,  has  been 
awarded   to   HARPER   &    BUTENDORFF   CO.,    143    North   Blvd. 

+  li. -i. iii.  Wis. — The  contract  for  the  Y.  M.  C.  A.  building 
has  been  awarded  to  the  CUNNINGHAM  CO..  Beloit,  Wis.  The 
estimated   cost    is    $75,000.      Noted   May    14. 

Lawrence,  Kan. — The  Medical  School  of  the  University  of 
Kansas  contemplates  erecting  a  building  on  Mount  Oread, 
near   Lawrence.      The   estimated    cost   is   $200,000. 

+Tonekn.  Kan. — The  contract  for  building  an  addition  to 
the  high  school  has  been  awarded  to  LUNDGREN  &  CARL- 
S' IN,    Topeka,    at    $45,369. 

•  !.  in.-.-.  Mo. — Plans  have  been  prepared  by  J.  W.  Matz, 
Arch.,  .'ill  Nasbv  Bldg..  Toledo,  for  a  fivestory  and  basement 
hotel  to  be  erected  at  Chaffee  for  John  Jacob  Astor,  Chaffee. 
Mo.     The  estimated  cost  is  $100,000. 

+  1 atello,    Idnho — The    contract   has    been    awarded    to   the 

NORTH  PACIFIC  CONSTRUCTION  CO.,  for  constructing  two 
BChOOl   buildings  at   $61,525. 

+  l*rcscott,  Ariz. — The  contract  for  the  erection  of  a  brick 
high  school  and  a  manual  arts  building  at  Prescott,  has  been 
awarded  to  BREMMEN  &  SAURER,  Prescott.  Ariz.,  at  $80.- 
850      Noted   Apr.    16 


Spokane,  Wash. — The  George  Lauman  Estate  will  erect  a 
three-story  reinforced  concrete  theater  on  Riverside  Drive. 
The_  estimated  cost  is   $75,000. 

*~*Spokane,  Wash. — The  Great  Northern  Ry.  will  erect  a 
hotel  at  Glacier  National  Park.  The  estimated  cost  is  $300,- 
000.      Cutter    &    Malmgren,    Spokane,    are    the    Archs. 

Eugene,  Ore. — Hunzicher  &  Preusse,  Archs.,  Eugene,  have 
completed  plans  for  a  high  school  to  be  erected  at  Eugene. 
The    estimated    cost    is    $100,000. 

Portland,  Ore. — McNaughton  &  Raymond.  Archs.,  Title  & 
Trust  Bldg..  will  prepare  plans  for  a  four-story  building  for 
Oscar    Heinze.      The    estimated    cost    is    $90,000. 

+  \  Km. is.  Calif. — Bids  were  received  by  the  County  Board 
of  Supervisors,  for  the  general  construction  of  the  Modock 
County  court  house,  as  follows:  C.  G.  Sellman,  $83,970;  W.  N. 
CONCANNON.  $81,444  (awarded  contract):  Williams  Bros.  & 
Henderson,    $90,000.      Noted   Mar.    19. 

Fresno,  Calif. — T.  C.  White  will  erect  a  four-story  theater 
on  First  St.  The  estimated  cost  is  $80,000.  E.  T.  Foulkes, 
San    Francisco,   Calif.,    is    the    Arch. 

Los  Angeles,  Calif. — Frank  Simpson,  1032  Ingraham  St., 
will  erect  an  eight-story  and  basement  reinforced-concrete 
hotel  at  Sixth  St.  and  Grand  Ave.  The  estimated  cost  is 
$130,000. 

+  San  Francisco,  Calif. —  (Official) — The  contract  for  the 
concrete  pile  foundations  for  the  building  to  be  erected  on 
California  St..  for  the  Fireman's  Fund  Insurance  Co.,  has  been 
awarded  to  the  MACARTHUR  CONCRETE,  PILE  AND  FOUN- 
DATION CO.,  Chronicle  Bldg.,  San  Francisco.  Noted  incor- 
rectly May   21. 

+The  contract  for  the  construction  of  the  California  build- 
ing on  the  exposition  grounds  has  been  awarded  to  STREH- 
LOWE.    FREESE    *    PETERSEN,    at    $270,000 

+The  Board  of  Public  Works  has  awarded  the  contract  for 
the  construction  of  the  Cooper  School  to  C.  S.  WOLD  at  $78.- 
980.      Noted   Apr.   30. 

A.  F.  Heide,  Arch.,  46  Kearny  St.,  will  receive  bids  until 
June  10,  for  the  Washington  State  building,  to  be  erected 
at  the  Panama-Pacific  Exposition.  The  estimated  cost  is 
$80,000. 

Sandwich,  Ont. — Van  Leyen  &  Schilling.  Archs.,  1117  Union 
Trust  Bldg.,  Detroit,  Mich.,  are  preparing  plans  for  a  two- 
storv  and  basement  school.  50x140  ft.,  at  Sandwich,  Ont. 
The  estimated  cost  is  $50,000.  David  Tasken  is  Secy.  Bd.  of 
Education. 

+Fort  George,  B.  C. — The  general  contract  for  the  four- 
storv  hospital  to  be  erected  bv  A.  Brown  has  been  awarded 
to  G.  GILLETTE.  Vancouver.      The    estimated   cost   is    $125  000.  i 

+  A"aneonver,  B.  C. — The  contract  for  constructing  the  first 
unit  of  the  Isolation  Hospital,  has  been  awarded  to  BROKER, 
CAMPBELL    &    WHIPPLE,    at    $64,890. 

A'ictoria,   B.   C. — J.   C.   Keith,    Arch.,    has    prepared    plans    fori 
a  jail   at  Victoria,   B.   C.     The   estimated   cost   is   $70,000 

CONTRACT    PRICE 

+  Catskill    Aqueduct — New   York,   N.   Y. —  (Borough   of    Rich- 
mond)— Bids    were    received    by    the    Board    .if    Water    Supply, 
May   12,   for  contract   No.   SS.   constructing  a  part   of   the    Rich 
mond  Conduit,  a  portion   of  Catskill  Aqueduct,   in  the  Boning 
of    Richmond,    from     (A)     BEAVER    ENGINEERING    &    CO" 
TRACTING    CO.,    51    Chambers    St.,    New    York    (awarded    con- 
tract):    (B)     Frederick    N.    Lewis,     411     Manhattan    Ave..    New 
York:   (C)  Joseph  Johnson's  Sons,  West  New  Brighton,  Staten 
Island.  N.  Y.;   (D)   Soraci  Contracting  Co..   17"   Broadway,  New 
York:    (E)   P.  J.  Moranti.   Inc.,  2  Wall  St..  New  York;    (F)    Car- 
fagno   &   Dragonetti.  Inc..   1  ITS   Clay   Ave..   New   York;    (G)    Leo 
E.   Kellv.  Inc..    189   Montague  St..   Brooklyn.   N.   Y. ;    (H)    RivS 
dale    Contracting    Co..    Inc..    37    East    2Sth    St.,    New    York;    (' 
A.  L.  Outdone  &  Co..  131   East   23d  St.,  New  York:    (J)    Hanov 
Contracting   Co.,    271    West    125th    St.,    New    York:    (K)    Mclro. 
Oonstruetion    Co.,    147    East    125th    St..   New    York:    (L)    Knig: 
&    De    Micco,    Inc.,    4441    Park    Ave.    New    York:    (M)    G.mt 
Reynolds,    Inc..    1480    Broadway,    New    York.      The    item    bi 
were   as   follows: 
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CONTRACT    PRICE 

Excavation  and  Structures — Great  Falls,  Mont. — Bids  were 
received,  Apr.  15,  by  the  U.  S.  Reclamation  Service,  for  ex- 
cavation and  structures  on  the  St.  Mary  Canal,  St.  Mary 
Storage  Unit.  Milk  River  Project,  from  (A)  MeArthur  Bros. 
Co.,  Fisher  Bldg.,  Chicago,  III.;  (B)  Midwest  Engineering-  Co., 
McCague  Bldg.,  Omaha,  Neb.;  (C)  Security  Bridge  Co.,  Bill- 
ings, Mont.;  (D)  Bearance  &  Cleaver,  American  Bank  Bldg., 
Seattle,  Wash.;  (E)  Condon  &  Williams,  South  Omaha,  Neb.; 
(F)  John  S.  Galbreath,  Browning,  Mont.;  (G)  Robert  Wake- 
field, Worcester  Bldg.,  Portland,  Ore.;  (Hi  Adelbert  Cazier, 
Browning,  Mont.;  (I)  A.  L.  Markhus,  Polsoi.,  Mont.;  (J)  J.  E. 
Hilton,   Billings,   Mont.      The    item    bids   were   as   follows: 

EXCAVATION  AND  STRUCTURES,  GREAT  FALLS,  MOXT 
Milk  River  Pi 

Schedule  2A  A             D  J 

124,000  eu.yd.  excavation.  Class  1 10.375  10.32  SO. 33 

u.yd.  excavation.  Class  2 0    15       0  60  0  33 

I  yd.  excavation,  Class  3 0  75        1. 00  0.33 

I  sta.  cu.yd.  overhaul 0.02       0.02  0.02 

83,000  M.  ft.  b.m.  wooden  diaphragm  in  embankment. .  20.00  30.00  35.00 
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300  cu.yd.  wet  excavation,  Class  3.. 

25,000  sta.  cu.yd.  overhaul 

1050  cu.yd.  concrete 

84,000  lb.  placing  reinforcing  steel 

40,000  lb.  erecting  miscellaneous  metal  work. 

500  sq.yd.  grouted  paving. ._ 

1200  sq.yd.  dry  paving,  lS-in 

1200  sq.yd.  dry  paving,  21-in 

500  cu.vd.  rip-rap 

340  cu.vd.  puddling. 
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Schedule  14 

2000  cu.yd.  excavation,  Class  1 

21)11  c-i.yd.  excavation,  Class  2 

I.  excavation.  Class  3 

245  cu.yd.  concrete  in  intake  and  outlet. 

100  cu.yd.  concrete  in  piers 
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.-.  :,n 
5  00 
1  35 

3d  on 


Schedule  15 
190  cu.yd.  excavation,  Cla—  1 
40  cu.yd.  excavation,  Clasi  2 

120  cu.yd.  concrete 

105  sq.yd.  grouted  paving 

Hi.",  sq.yd.  dry  paving,  1  8-in 

91)00  ll>.  placinc  reinforcing  -teel 

11,700  lb.  erecting  miscellaneous  metal-wc 
1 10  cu.yd.  puddling    


C 

SO  00 


15.00 
3.00 
2 .  00 

n  n_> 
0  ill 

o  .-,n 


B 

SI    25 
1    511 
14.50     20  70 

I  75       ;;  50 

II  112    II    1.22:, 

(i  112       11 .':5 
0.35       0  7i' 


Total  Schedule  15 


Schedule  16 

1200  cu.yd.  exeat  1 a,  (  Ua 

25  cu.yd.  excavation,  Class  2 

150  cu.yd.  concrete 

00  sq.yd.  grouted  paving 

40  sq.yd.  dry  paving,  18-in..  . 

500  cu.vd.  puddling    

20,000  lb.  placing  reinforcing  steel 


Total  Schedule  16. 


::  17 


00 .  40 
0.60 

16.00 
3.00 

2  mi 
n  5(1 
O  02 


S3 150 
B 

SO.  40 
0.80 

15.50 
2.25 
1.75 
n  in 
0.02 


SO  50 
0.70 

20.00 
2.00 
2.50 
0.70 

0.025 


3    05      s;;r,30      541^7 


Schedule  17 
1250  cu.yd.  excavation,  Cla--  1 
25  cu.yd.  excavation.  Class  2 

240  cu.yd.  concrete 

330  sq.yd.  grouted  paving 

40  sq.yd.  dry  paying,  18-in 

60  cu.yd.  puddling 

IS. 000  lb.  placing  reinforcing  steel 

56501b.  erecting  miscellaneous  metal-wi  rk 


Total  Schedule  17 

Schedule  IS 
1300  cu.yd.  excavatii.n.  Class  1      . 
00  cu.yd.  excavation,  Class  2 
5  cu.yd.  excavation,  Class  3 
340  cu.yd.  concrete 

200  sq.yd.  grouted  paving 

100  sq.yd.  dry  paying,  18-in.. 

350  cu.yd.  puddling  

26,500  lb.  placing  reinforcii 


11  111 
0.60 
.  1  51 1 
3  5n 

m  50 
n  02 

11  nt 


sn  in 
0.80 
14.00 


SO  50 
1,  70 

19  mi 
2  25 
2  50 
0.70 




1 

1  50 


SG771 

c 

si  1  5fl 


B 

SI)  51) 
1.00 
3.00 

1  I  511 
2    25 

I  75 

II  1,1. 
11   112    1 1   11225 


2  25 
2  50 
II  70 


T I  Schedule  18 


57403      S702I) 


-,  liedulc  19  A 

450  cu.yd.  excavation.  Class  3         $0   10 

10  cu.yd.  excavation.  Class  2                       ....  0  1" 

30  cu.yd.  concrete             18.00 

520  lin.ft.  placing  30in   reii  forced  0.50 

GO  sq.yd.  grouted  paving  1   nil 

60  sq.yd.  dry  paving,  18-in.          21m 

140  cu.yd.  puddling  0  50 

2000 lb.  placing  reinforcing  iteel       ...  -    03 


1.-,  ;.ii 

n  in 

2  25 

I  75 

II  60 
ii  112 


$9650 

C 
|0  60 
0.75 

is  on 
1.00 
2.50 

2    .-,11 

0.70 

II   H25 


Total  Scheduli    19 


Schedule  21  > 

19,00 yd  exeat  ation,  I  Is      I 

21  hi  cu  N'l.  exeat  ation,  Cla 
In  cu.yd.  excayatii.n.  Class  .; 
nun  cu.yd.  \\<*t  iv.:e  ation,  ( llaas  1 

t u  \  il   wei  exeat  si  ion,  Class  2 

is7n  ou.yd,  concrete 

in  in  s<i  yd.  grouted  paving 

inn  sq.vd.  dry  pun.,,.   Is  ,,, 

1500  cu  yd.  puddling 

125  lin.ft.  placing  12-in.  reinforced  cot 

1     e  pipe       .    . 
1         111    n      placing    12  in 


1    in 
n  nn 

1    51' 

0.75 


1     .1 
2   III) 


;  ,1.. 
(' 


SI  272 

1: 

Ml.  I'', 


1    (HI 



11    511 
I    (III 


11   7n        11    in 


s  I  7s5 


II  si  I 

1  on 

23  25 

1  .  00 

in  00 

2  (ill 


11  211       ii   111       0    iii       11  50       2.00 


l„,„. 


1 12,000  lb.  placing  reinf  ircina    loci 
r,  ,  ,1  >,  nodule  20 
Schedule  21 

I"'', 

llll), 'll    .,1 

in  eu.yd,  exoavation,  1  1 

rinklc  1 
nkmonl 

I.yd.  dry  n 


•  ■  0.275 

II    15 

I  IHI 

II  112 


rtal-wnf  k 

■nn  .11  \  ii   puddling 


Total  Si  I'- 


ii  10 
,.  02 


:>         F  1:         11          1 

1'  "2  n  ,-,i)       0.80 

0.75  i'ii  1   mi       I   50 

0  02  0  "2  i' 

0   I         1)   lit  o   12  0 

is    ,'.!       11     .Ml  25    OH  15    00       17    5D 

I 

II   03      II   015  II  Ol  II   1 


-  -  S-.I.217 


ICO  ou.yd.  1 

130  Ii"  ft.  ]  "  '■■  pip, 

1  pavini 

I I    puddli 

Total  Scheduli    " 


$11    10     $0  50 


C 

II   75 
is   .,11 

I  IHI 

II  70 
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The  H.  Wales  Lines  Co, — Seldom  in  the  contracting  field 
is  a  50-vear  anniversary  celebrated,  but  such  was  done  on  May 
23  by  the  H.  Wales  Lines  Co.,  ot  Meriden,  Conn.  On  that  date 
in  1864  under  the  firm  name  of  Perkins  &  Lines  a  business  was 
organized  which  continued  until  187S  without  change  of  title. 
The  company  has  been  awarded  contracts  for  a  number  of  im- 
portant buildings  in  New  England,  it  has  been  the  general 
distributor  for  New  England  of  the  Dexter  Fortland  Cement 
Co  Mr.  Lines,  the  head  of  the  company  through  all  its  years, 
was  born  in  1838;  he  learned  the  mason's  trade,  and  moved 
to  Meriden  in  1862.  He  has  been  active  in  political  and 
masonic  circles  and  is  now  the  Grand  Treasurer  of  the  Grand 
Commandery  of  the  United  States  of  America,  an  office  which 
he  has  held  continuously  since  1886. 

CONTRACT    PRICE 

Rapid  Transit  System — New  York,  N.  T. — Bids  were  re- 
ceived Mav  22  by  the  Public  Service  Commission  for  con- 
structing Section'  2,  Route  33  a  part  of  the  Whitehall  St., 
East  River  Montague  St.  Rapid  Transit  system  and  for  Sec- 
tion 3  Route  48,  a  part  of  the  Park  Place-William  St.  and 
Clark  St.  rapid  transit  system,  from  (A)  Booth  &  Flinn,  Ltd. 
and  O'Rourke  Engineering  &  Contracting  Co.,  New  York;  (B) 
Keystone  State  Construction  Co.,  Pennsylvania  Bldg.,  Phila- 
delphia. Penn.;  (C)  Degnon  Contracting  Co.,  60  Wall  St.,  New 
York'  (D)  Rapid  Transit  Subway  Construction  Co.,  165 
Broadway,  New  York;  (E)  Oscar  Daniels  Co.,  Woolworth 
Bldg.,  New  York;  (F)  Smith,  Hauser  &  Mclsaac,  18  East 
41st   St..   New   York.     The   item   bids   were   as  follows: 


CONTRACT  PRICE 
+I*aving — Marietta,  Okla. — Bids  were  received  May  11  for 
paving  at  Marietta,  according  to  plans  prepared  by  the  Ben- 
ham  Engineering  Co.,  Oklahoma  City,  Okla.,  from  (A)  R.  R. 
Fuller,  Oklahoma  Citv;  (B)  Charles  M.  Shaw,  Lawton,  Okla.; 
(C)  Cleveland-Trinidad  Co.,  Cleveland,  Ohio;  (D)  WESTERN 
PAVING  CO.,  Oklahoma  City  (awarded  contract).  The  item 
bids   were  as   follows: 

PAVING    MARIETTA,    OKLA. 


17,400     sq.yd.      pavement, 

eluding    excavation 

7840    lin.ft.    straight    concrete 


$1.70        $1.65        $1.57        $1.54 


curb 

0.56 
0.66 

0.67 
0.74 

0.64 
0.68 

0.70 

1.24 

1.25 

1.33 

1.17 

1.00 

1.15 

1.13 

0.98 

1350   lin.ft.    12-in.   sewer 

0.77 

0.85 

0.93 

0.80 

12-in.    sewer    connections    per 

0.77 

0.S5 

0.93 

0.80 

200    lin.ft.    10-in.    sewer    con- 

nections     

0.67 

0.65 

0.73 

0.59 

900  lin.ft.   3-in.  oak   header... 

0.11 

0.10 

0.22 

0.17 

900   lin.ft.   marginal   curb 

0.42 

0.15 

0.35 

0.38 

40.25 

50.00 

37.00 

32.00 

29.50 
18.75 

20.00 
10.00 

27.00 
14.50 

Totals    $45,247     $44,054     $43,399     $41,468 


RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 
Secton  2,  Route  33 


750  cu.yd.  earth  excavation  above  mean  high  water 

100  cu.yd.  earth  excavation  below  mean  high|water 

2600  cu.yd.  earth  excavation  above  and  below  mean  high  water  for  se 

4550  cu.yd.  earth  excavation  below  mean  high  water  for  shafts 

50  cu.yd.   rock  excavation 

50  cu.yd.  rock  excavation  for  sewers  and  pipes   

1800  cu.yd.  rock  excavation  for  shafts _ 

445  front  ft.  underpinning  buildings  seven  stories  or  over 

8900  cu.yd.  tunnel  excavation  above  mean  high  w-ater,  wholly  in  earth 

68,800  cu.yd.  tunnel  excavation  below  mean  high  water 

79,300  cu.vd.  tunnel  excavation  wholly  in  rock 

6300  cu.yd.  tunnel  excavation  partly  in  earth  and  partly  in  rock.  .  . 

39,000  cu.yd.  concrete 

3850  cu.vd.  concrete  placed  in  compressed  air 

Removal  of  masonry  viaduct  (lump  sum) 

Restoration  masonry  viaduct  (lump  sum) 

10  cu.yd.  rubble  stone  masonry 

10  cu.yd.  dry  rubble  masonry 

7000  cu.yd.  dry  stone  packing  behind  tunnel  lining 

15  cu.yd.  brick  masonry 

50.  .  ji    hollow  terra  cotta  tile  or  brick  masonry  

20,000  bbl.  grout  containing  Portland  cement 

12,000  bbl.  grout  containing  natural  cement 

:j<hki  in,  ft.  timber  piles  

10  M.  ft.  b.m.  timber  foundations 

600  M.  ft.  b.m.  tunnel  timbering 

100  cu.yd.  broken  stone  or  gravel 

i    waterproofing,  l-ply   

waterproofing,  2-ply 

100  K)  ■-■!    ■■■  aterproofing,  8-ply   .    ,  

.50  sq.yd.  waterproofing,  l-ply 

50  sq.yd.  waterproofing,  6-ply 

.,)■!;,  roofing,    0-ply 

fing,  dry -ply  

230  sq.yd.  waterproofing,  laid  in  compressed  air 

25  en  v,|   brick  laid  in  asphalt  mastic 

100  lin.ft    drain  pipe,  12-in.  vitrified       

100  in,  ft    di  an  pipe,  10-in   vitrified       

lixi  lii,  it    drain  i,i|,e,  x-in    vitrified         

;,  dri 
500  lin.ft.  dr 
230  In.  ii    dr 

100  lin  ft   di 

UK,  in,  ft.  di 
19,000  In,  ft 
it    dr 
0  duct  It.  tunn 

550  tons  steelwork  for  una 

i 

I  ban  

37,200  ton    i  ,   torn,,  I  lining 

i:too  to,  tine]  lining 

10  tons  

IOOO  no  

n  fl    oak  hand  rail,  li-n. 
I  100    q.ft. 

lored 

phall 
260  sq.yd,  road  mil.    Wool 

m  lin  ft.  cl .r  steel 

50  In.  It 


|,IT>e.  ii-in    vitnn.-i 

J,i|.e.     llll       '.II  lltled 

pipe,  6-in   c.i  

pipe,  4-iii.  c.i. 
pit*-,  extra  heavy  i 

pipe  extra  l.e:i  v,    c.i     In, 

ait.  pipe,  exf  ra  heat     o.i.  6  in 


20 1 

50  In 

50  lin  ft    si 


tie)   Is 


no,  i  .  .    poefal 

3  ti    ..  h 


100  In.  I 


$4.00 

$5.00 

$6.00 

$5.00 

$5  00 

$10.00 

5.00 

4.10 

6.00 

5.50 

5.00 

15.00 

6.90 

1.00 

6.00 

6.00 

5.00 

10.00 

15.00 

20,00 

25  00 

9.00 

20.00 

40.00 

5.50 

1.00 

7.00 

10.00 

7.00 

45.00 

5  50 

1.00 

7.00 

10.00 

7.00 

45.00 

10.00 

20.00 

25.00 

18.00 

12.00 

45.00 

300 .  00 

400.00 

720.00 

200.00 

20.00 

300  00 

16.65 

17.00 

16.00 

14  00 

20.00 

'1   nil 

18.75 

21.70 

28.50 

28.00 

25.00 

28.00 

17.85 

19.65 

24.00 

23.00 

25.00 

30.00 

30  00 

46.00 

35.00 

2S.00 

30.00 

41.00 

12.00 

14.80 

12.00 

17.00 

15.00 

12.00 

15  00 

20.00 

20  00 

27.00 

15.00 

20  oo 

1 

10,000.00 

35,000.00 

30,000.00 

150.1 > 

5000.00 

8800 . 00 

10,000.00 

25,000  00 

40,000 .  00 

100,000.00 

20,000.00 

5.00 

5.00 

8.00 

9.00 

9.00 

15  00 

3.00 

3.00 

7.00 

7.00 

7.00 

15  00 

2.50 

2.00 

4.00 

9.00 

3.00 

10.00 

15.00 

15.00 

15.00 

15.00 

20.00 

21.(0 

15.00 

15.00 

15.00 

15.00 

15.00 

18  00 

3  50 

5.50 

4.50 

4.00 

3.50 

5  00 

3.00 

6.02 

4.00 

3.50 

3.50 

4.00 

0.40 

0.75 

0.50 

1.50 

0.50 

2.00 

70.00 

20.00 

60.00 

75.00 

50.00 

inn  no 

100.00 

30.00 

60.00 

100.00 

25.00 

i i 

3.00 

1 ,00 

2.50 

2.50 

3.00 

3.00 

0.40 

0.50 

0.40 

0.60 

0.60 

0.50 

0.65 

0.75 

0.50 

(1    Ml 

1.00 

0  70 

1.05 

1.00 

0  75 

1.00 

1.50 

0.85 

1  25 

1.40 

1.10 

1   2.". 

2.00 

1.10 

1 .  00 

1 .  75 

1.50 

1   ;.o 

2.50 

1  30 

1.90 

2  00 

2.00 

1.80 

3.00 

1.50 

0.30 

II    111 

0.35 

0.60 

0.50 

0  50 

3  75 

6.00 

4.00 

6.00 

10.00 

1(1   INI 

25.00 

in  no 

35  00 

35  nn 

30.00 

60.00 

0.75 

0.50 

0.80 

0.75 

1.00 

1.50 

0.55 

0.50 

0.55 

0.65 

0.90 

1    20 

ti  t.5 

0.50 

ii   in 

n  i',(l 

II    Ml 

(l  90 

ii  in 

0.50 

0.25 

0    .".II 

0.70 

II  SO 

0.80 

0.30 

0  20 

n    in 

0.50 

II   7,1 

ii  :,ii 

n  on 

1    III) 

1.25 

1    10 

1     ... 

0.35 

ii  60 

II  75 

0.80 

0  fin 

1.40 

o  80 

u  30 

1  no 

n  36 

n  60 

l    50 

ii  7.". 

n  75 

1  no 

1   nn 

0   711 

'.'    IHI 

1  (Hi 

II  70 

I   L'n 

2  nn 

1.20 

1   30 

II  so 

1.40 

2  50 

1   60 

2   75 

n   12 

0. 12 

o  12 

0    17 

II  20 

0.15 

62  (M> 

Ml  nil 

86  nn 

si   nn 

tin  no 

100  no 

Kill   nil 

l  in  on 

inn  nil 

VI    nn 

inn  nu 

Kill  00 

80  mi 

60  no 

su  nil 

77  nu 

.Ml  no 

III   llll 

i,n  nu 

65  no 

SO.  00 

.",7   25 

:,n  no 

:,s  no 

r.u  nil 

55.00 

lllll  nil 

B i 

65  (HI 

1    »0    MM 

100. 00 

7n  no 

mi  nn 

65  ihi 

('.0(H) 

1  III   (HI 

7'.   III! 

su  nn 

71)   IHI 

60  no 

1  111   (HI 

n  in 

o  12 

(I    15 

o  30 

II    1., 

n    in 

II    Ml 

0  110 

n   18 

M    IS 

1    50 

1       .11 

1   ;.o 

1    .Ml 

l    SO 

1 ,60 

1     oil 

2   (HI 

1     Ml 

1  .,11 

2  :.n 

2  no 

2   (HI 

2  .',0 

2   (H) 

3  00 

1.00 

•    ,,i 

:(  ihi 

3  (HI 

:i  no 

,1   .,n 

:i  no 

:t  no 

:<.  ihi 

|     ,n 

1  mi 

:i  on 

:i  60 

1  nn 

1    nil 

i    ,u 

'Oil 

:t  ihi 

I  no 

'     '  ■ 

2  nil 

2   (HI 

■    ,,, 

2  no 

3  00 

n  20 

n    ',i 

n  20 

0  25 

0 

ii  28 

o  2.". 

n  ;iu 

1.  a 

1     HI 

1    no 

o 

II      ,11 

a   nil 



I 

,M     MM 

' 

ho.  on 

,,,  00 



II 

Ill    Mil 

[00  nn 

1      '      MO 

7I!  00 

no  on 

lii  nil 

12  nu 

S    llll 

s    .,, 

1  ,  nn 

•o    MM 

21  .or 

1 

1 1 

,      MM 

"     MM 

20.  or 

1   nil 

II  IHI 

:,  ihi 

1  ,  nil 

1   no 

1   mi 



i > 

... 

16  nu 

I    ,    Ml 

' 

■     ,:«i,lll 
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.ii   .,,,  figure 

•lime  ±,  1914 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 
Section  3,  Route  4S 


u.yd.  earth  excavation  above  mean  high  water. 
2372  eu  yd.  earth  excavation  below  mean  high  water 


■  mean  high  water 

t  cu.yd.  earth  excavation  above  and  below  mean  hiah  water  for  sewers 
>  cu.yd.  earth  excavation  below  mean  high  water  for  shafts.  .  . 

cu.yd.  rock  excavation 

cu.yd.  rock  excavation  for  sewers  and  pipes 

I  cu.yd.  rock  excavation  for  shafts . . 

front  ft.  underpinning  buildings  seven  stories  or  over 
cting,  supporting,  maintaining  and  securing  Old  Slip  fire' house  (lump  sum) ... . 

Brooklyn  (lump  sum) . 


cting    supporting,  maintaining  and  securing  buildings  i„  ^ 

I  excavation  above  mean  hieh  water  wholly  in  earth. 

ation  below  mean  hi-sh  water  wholly  in  earth 

nj  tu.^u.  lunuei  excavation  wholly  in  rock. 

X)  cu.yd.  tunnel  excavation  partly  in  earth  and  parttv 


i.yd.  tunnel  t 


yd.  for  concrete. 
?u.yd.  concrete  placed  in  compressed  air.  .  . 

yd.  rubble  stone  masonry 

yd.  dry  rubble  masonry- 

d.  dry  stone  packing  behind  tunnel  lining. 


i  rock. 


15  cu.yd.  brick  masonry.  .  .  . 
50  cu  yd.  hollow  terra  cotta  brick  or  tile  masonry 
5000  bbl.  grout  containing  portland  cement.  . 
•60.000  bbl.  grout  containing  natural  cement 

3000  lin.ft.  timber  piles 

in  M    ft.  b.m.  timber  foundations    .  . 

104)  M.  ft.  b.m.  tunnel  timbering 

150  c  u  yd.  broken  sfcne  or  gravel 

1370  sq.yd.  waterproofing,  l-ply 

100  sq.yd.  waterproofing,  2-ply" 

4."'  t  sq.yd.  waterproofing,  3-ply 

I'm  -m  yd.  waterproofing,  4-pIy 

100  sq.yd.  waterproofing,  5-ply 

100  sq.yd.  waterproofing,  6-pIy 

UNI  -q  yd.  waterproofing,  dry  ply 

500  sq.yd.  waterproofing,  laid  in*  compressed  air 
200  cu.yd.  brick  laid  in  asphalt  mastic 

100  lin.ft.  drain  pipe,  12-in.  vitrified 

100  lin.ft.  drain  pipe,  10-in.  vitrified.  .  .  . 

100  lin.ft.  drain  pipe,  8-in.  vitrified 

1<wj  lin.ft.  drain  pipe,  6-in.  vitrified 

100  lin.ft.  drain  pipe,  4-in.  vitrified 

50  lin.ft.  drain  pipe,  6-in.  c.i 

100  lin.ft.  drain  pipe,  4-in.  c.i 

150  lin.ft.  drain  pipe  c.i.  extra  heavy,  3-in., 
100  lin.ft.  drain  pipe  c.i.  extra  heavy,  4-in.    .  . 

17.100  lin.ft.  drain  pipe  c.i.  extra  heavy,  6-in 

600  lin.ft   drain  pipe  c  i.  extra  heavy,  B-in, 

253,600  duct  ft.  tunnel  ducts " 

1300  tons  riveted  steelwork 

850  tons  steelwork  forming  part  of  complete  work-shaft  caissons. 
420  tons  steel  ln-arns  and  *lmp<-s  with  or  without  connections 

el  rods  and  bars 

36.150  tons  c.i.  tunnel  lining 

1570  tons  steel  bolts  and  washers  in  tunnel  lining 
■ 
W.  i.  furnishings 


10  tons 

2  tons  miscellaneous 

10m  lb.  wire  mesh. . 

22,100  lin.ft.  1  j-in.  oak  hand-rail.  ...... 

1100  sq.ft.  gratings 

100  sq.ft.  vault  lights      

BO  -i .yd.  sidewalks  restored 

2."*  sq  yd,  repavement  of  roadways — asphalt.  .  . 
BO  -m  yd.  repavement  of  roadways     granite  block 
370  N).yd.  repavement  of  roadways    -wood  block 
10*)  lin.ft.  new  granite  curb  other  than  that  for  restoration 
110  sq.yd.  new  cement  sidewalk  other  than  that  for  restoratior 
park  surface  restored 
J-in.  w  i.  or  steel  electric  conduits 
350  lin.ft.  1  |-in.  w.i.  or  steel  electric  conduits  

350  lin.ft.  2-in.  w,i.  or  steel  electric  conduit*  

500  lin.ft.  l-ifj .  w.i.  or  steel  electric  conduits 

200  e  i   outl.-t  boxes 

J.i,  pull  boxes 

60  lin.ft.  sewer  pipe,  12-in.  vitrified 
50  lin.ft.  sewer  pipe,  l.Vin.  vitrified 

1  ton  sewer  pipe  c  i  ,  straight 

1  ton  sewer  pit*-.  <■  i    special 

■  oncrete,  :;  ft    >>  in    \  2  ft    1  in 
■■•-r--  brick  or  concret.  ,  4  f1    x  2  ft    8  in 
Son  Ini  it    sewer  circular  brick  01  1  01  -  -<t-  ,   1  ft    di 
•d.  brii  I  ewers  o I  other  ti 

.  a   concn  ■  dule  .  „■ 

I0o  lin.ft.  hoi 

00  ini  11    electric  (overhead  trolli  j  I  railroad  ring! 

1  maintenance  and  BUpporl  of  elevate. I  railroads  columns 


Totals 


include  changing  the  location  ol 


$17.00 

$6.00 

$5.00 

$10  00 

6  00 

5.50 

6  00 

6.00 

25.00 

9.00 

40.00 

7  00 

10.00 

7  00 

10  00 

30  00 

is    IKI 

600  00 

200  00 

40,000.00 

30.000  00 

22.25 

60,000.00 
18.00 

70,(HM.OO 
20.00 

15,000  00 

24  25 

32.00 

35  00 

37  00 

35  00 

36.00 

35  00 

12.00 

17.00 

20  00 

27  00 

20  00 

8.00 

9  00 

3.00 

7.00 

7  00 

4.00 

9.00 

15.00 

15  00 

15.00 

15  (XI 

4.50 

4  00 

4  00 

3  50 

70.00 

0.50 

60.00 

1   50 
75.00 

2  00 

60  00 

100.00 

2  50 

2  .50 

11  41  > 

0.60 

II  5" 

0.80 

0.75 

1.00 

0  85 

1   10 

1.25 

1    HI 

1.50 

1.50 

2  00 

1.80 

11  35 

0.60 

1  00 

6.00 

35.00 

35.00 

GO  00 

(.  80 

0.75 

1.50 

0  55 

0.65 

0.40 

0.60 

0.25 

0.50 

0.50 
0.35 

M  ao 
1  00 
0.75 

0.40 
1.25 
0.80 

0.70 
1.50 

1.00 

0.85 

1  00 

1.00 

2.00 

1  20 

2.00 

2.25 

1.40 

2.50 

2.75 

0.12 

0   17 

85  00 

80.00 

100  00 

S7.00 

Ml   (HI 

" 

60  00 

65  TO 

51.00 

80.00 

65  iki 

80. (X) 

65  iki 

Ml    XI 

70  (XI 

11. 1    'Kl 

.1   12 

0.15 

0.80 

0    IKI 

I    ."XI 

1  50 

1  50 

2.00 

2.50 
3.00 

2    (HI 

3.00 

2  ."Kl 

3  00 

a  iki 

3.00 

3  50 

3.50 

4  (Kl 

2  IN) 

3   (Kl 

2.00 

2   (HI 

2  50 

0.30 

(I  4(1 

0  35 

11  50 

11  25 

(i  30 

1    IKI 

1  50 

.-.    (HI 

2    IKI 

3    IH) 

3    IKI 

2  00 

a  50 

g    IKI 

35  i»i 

7(1  (Kl 

50  (Kl 

7(1  m 

lm  <k> 

IIKI    IKI 

111  00 

12   (Kl 

1  SO 

12  1K1 

15   'Kl 

s  00 

13  (Kl 

is   (Kl 

IS    (Kl 

20  iki 

III    IKI 

15    IKI 

;i  iki 

5    IKI 

a  (ki 

10    'Kl 

KKKI    IKI 

KKKI   (Kl 

2000   (Kl 

8,806 

- 

$7,909,742 

$7,983,178 

•inc  too  small,  no 

sti-ri  I'u  mi  inn-  in  India     India  appears  to  be  -i   good   Hi  Id 
or    the    Bale  n     steel     office    equlpmi  nt, 

desks,  chairs,  cnhiiu-ts,  ho  onsul   Henry 

1   mien   goods  when   Introi 
18    an    Interei  ting    not  elty,    but    now 

(■fulness   I    peculiar   adaptability    to   conditions 

■)    Indln  ink   well    rei  lal    sales   are   ■ 

tamly   increasing*. 

Ordlnarj     wooden    <.ili iriulpmenl     In     India     quick!}     de- 

■•is  :i   rcsiil  t   (  climatic  Inlluenci  •       \..i   onlj 

■  n     furniture    lonil    to    «  arp    and     I  Miiisii 

nil     pleasing     exterior    appearance,    and    drawers    and 

to    lit.    hut    such    furniture    Is    nlso    I ullarly    subjecl    to 

of   while    ants  and    other    Insects   and    Is   ilitllcult 
ol    harbor    i  •  i 
Tin-  i    of    the    office    equipment 

onsul. lie    nl     H nj     I      ol     steel,    supplied     from    the     I 

hy   the    I  lepnrtmcnl    of   Si  ite,   and    Iti 
■  l    r>l.i  Ii.iim   nillliv   Is   <.fien    favorably   commented    upon 
visiters   to    this   office.     This   equip  bi  .  n    In    the 

during    several    monsoon    periods,    and    v.i    ,t    i,,,, 

I  order  :<•>  when 

•ast    to    wooden     furniture    also    In    the    office,    which    i 
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CONTRACT    PRICES 


+  Rocks  Bridge— Salem,  Mass.— Bids  were  received  May   11. 

■>v  the  1^11  "iss7,,n,  is  of  Essex  County  for  rebuilding  a  part 
of  the  Rocks  Bridge  across  the  Merrimae  River  between 
Haverhill and  West  Newbury  from  (A)  H.  P.  Converse  Co. 
,  st\  n  Mass.;  (B)  Boston  Bridge  Works,  Inc  Boston  Mass 
(C)  Wlliam  L.  Miller,  Boston  M;.ss.:,))Mbrook,  Cabot  & 
Rollins  Corporation,  Bdston,  Mass.;  .1.)  Ji  iHN  <  AM  .MAN  ,v 
SONS  CO.,  Boston,  Mass.  (awarded  contract).  The  item  bids 
;is   follows; 

ROCKS  BRIDGE,  SALEM,  MASS. 

A  B  C  D  E 

"'ilu'up'-uno  S,rUf"m'  S5051.00  S3537.00  S2500.00  S3000.00  S1992.00 

PX"p"um;U,lda,i""S  6296.CX)  7500.00  0000.00  5800.00  2505.00 
: 

"U"'"  350.00  1200.00  800.00  200.00  175.00 

400S)yd.i:7i  concrete  9.00  12.00  050  S.oO  7.00 

340cu  vd.  l:6concrete.  1430  lo.UO  19. 0U  l-.UU  i-ou 

160cu.yd.  granite  mas-  ^  ^  ,,.  0Q  ^^  „_„ 

lb.     reinforcing  q  ^  '         q  ^  Q ^  Q  Q.  „_„ 

;,;n,rmCtUrt:..  33.030.00  28,007.00  29,000.00  30.000.00  27,900.00 

200  lin.it.  wooden  fence  0.50  1.00  l.oO  O.oO  0.3d 
Granite    header    course 

?h,mPdSneX!  'i';:  SO. 00  50.00  200.00  100.00  45.00 

Totals $58,989  857,444  850,660  S53.680  845,335 

State   Highway*— Sacramento,    Calif.— Bids    were    received 

Apr.    13    by    the    state    Highway  Commission   for  .constructing 


Action    bo,    LcS    AngelesT  »j T  Richard    Rothwell,    Los 

;   \,,)   Taylor  &   Berliner,   Los  Angeles.     The  item  bids 


-were  as   follows: 


Alameda  Count;     9  ctii 


A  C  F 

7450  cu.yd.  excavation  without  classification SO. 85  82.00  81.27 

52  li    n                                               H2  }S  Jno 

l"!>e „to  1   75  1  00 

2101in.ft                          itedironpipe >  ?"  i-'o  {•"" 

82  lia.lt.  21-in.  corrugated  iron  pipe         ?■??  -■  "!  f'SX 

i"pe      o§°  ,2.oo  1.50 

■ulverts 9.o0  20.00  13  00 

B  for  culverts  and  moau-  g  ^  ^  ^  loM 

B      r'p        B  -'   | .  .',  '"'  ?- J9 

kn-  0  40  0    10 

""ll  100  en  3  00 

85  monuments *"" 

$26,155  Si9,53S  $37,242 


CONTRACT    PRICE 
♦Water-Works      Improvement — Moorestown,      N.      J. — Bids 
were    received     Apr.    2S,    for    the    improvement    of    the     > 
works  according    to   plans   prepared  by   Alexander  Pol  I  •■.  .   '  on- 
sult.    Ensr..    r,n   Cluireh   St..   New   York,   N.    \  .,   from    (A)    YOI  AG 
&  HYDE,   Produce  Exchange  Bldg.,  New  Y  ork,  N    Y    (awaided 
contract);    (B)    Suburban    Engineering    Co.,    15    West    38th    St., 
New    York;    (C)    Kelly-McPeely   Co.,    Camden,   N.   J.;    (D)    (  Itl- 
zens'   Construction  Co.,   Trenton,  N.  J.      The   item  bids  w 
follows: 

WATER-WORKS   IMPROVEMENT,   MOORESTOWN,    N 


Mami  lo  Counts    Section  D 


G 


6400  cu.yd.  excavation  (without  i  ,,',,, 

54  lin.ft.'  12-in.  corrugated  iron  pip*  ( 

t  . 

d   concn  te,  Clo  J  C  -  • 

!!  oi 

■  ■ 






ii 

-ii   7.-. 



10    till 

;  30 
o  li, 
ii  6B 
8,00 

2   7A 


B 


D 


1500   cu.yd.   earth  excavation.        $0.52        $o.05        ?0.6<> 
SOO.^u.yd.    w.t    s*rth   er,:v.  ^   ^         1   £()  ,   aQ  ,_„, 

43^ph^y;weiiexfa::at.i^..fo';    1.95    2.00    i.8o    2.00 

1°wail^Cla<s<snr!r..:n..th!U  12.65  14.00  50.88  10.0 
127    en. yd.    concrete    in    roofs, 

beams,   etc.,   Class   A 9.15        11.50        24.19        10.00 

612    cu.yd.    concrete    in    walls  . 

and    footings,    Class    A 7.53          S.90        10.4.        25.00 

12ClassyB    <:0n?,.?!!.:n.fl00.r.S:  6.15  6.00        13.23        25.00 

56°0°00b!b:    suTrrViii'forcement  o'.035        oloSl        oioloS      uioj 

75meSsqh"-     N°-     ^     trianS?!al:  0.05  0.04  0.06  0   1 

92   !fn!ft.-6:{n.-c::i:-pipe 0.82  0.65  0.90  0.| 

100  lin.ft.  S-in.  c.-i.  pipe 1.00  0.91  1.18  1.00 

3110  lin.ft.  12-in.  c.-i.  pipe 145  1.40  1.76  1.-5 

245  lin.ft.  14-in.  c.-i.  pipe 1-SO  1.75  2.21  l.fl 

28  lin.ft.   16-in.  c.-i.   pipe 2.25  2.25  2.6b  i.m 

69tak^n"up1^n-re^..P:P?  1.45  1  -  §0  1.08  1.50 

4   liS:   late   valves:": 28.00        21.00        18.86        20. 

3   valves  ^^     °PeninS    .Sa'6  30.00  25.00  22.75  22. ■ 

1   in  i„    MtP  valve  with  stand  57.00  52.00  45.79  40.9 

3  Win   fate  valves  with  Stand  69.00  63  .  00  56.44  IS    1 

1  14-in.  gate  valve  with  valve  . 
box   and   stand 95.00  85.00  (2.69  b&.uu 

2  stands    SlUlCe      ^^      W'th        54.00        36.00        27.41        35.00 

10u°nde?a"ainln-   ^"^   ^  °-35  0.22  0.20 

iMul'iUi.iiii    , *■     a    on  n    on  ft    9ft 

40  lin.ft.  3-in.  vitrifted  pipe...  0.29  0.20  0.20 

21   lin.ft.   6-in.  vitrified   pipe..  0.41  0.32  0.30 

80   lin.ft.    12-in.   vitrified   pipe.  0..5  0.60  0.90          0.& 

345    % -in.  porcelain  orifices..  0.35  0.20  0.-4         o.b 

Capping    three    wells.  . 60.00  80.00  -5.00        J>u.o 

2400  lb    w.  1.  and  steel 0.0b  0.08  0.10          0.0 

".hnlrow  frames   "^T?    "  14-00        10.00  9.80        10. 

1    manhoh.    complete:'.::::::.         40.00        32.00        25.00        50. 

rmlPnta"d  S.iPh0.n.W.en.eqU!1..  5S70.00  4600.00  5947.00  5000. 
,,  ,,"',„,  boiler  and  2  SUP1'-  3790  00  3900.00  325s.97  20oo. 
Pu^p'TeU  "superstructure...  300.00  490.00  350.00  450. 
Venturi   meter  and   register..      700.00     780.00     638.35      (QQ 

Totals    $26,S49     $26,951     $31,476    $36,3 

lNOlSTlllAL    NOTE 
The    W.   H.  Rosrcraiis    Engineering    <  <>..   Chicago.    111.,    c 
suiting   engineers,   announces   its   removal    to   new   quarters, 
201    Stock    Exchange   Bids- 
Kern  County 

J  N 

6500  cu.yd.  excavation  (ordinary) *f}.65  *°.70      S1 

,    :oo  cu.yd.  excavaUon  (burrow) l,'on  050 

01)  lin.ft.  12-in.  corrugated  iron  pipe   *■  ;,■;         , 

.,-,,,    ,1   i T-ie,  n,   ■  H  to.  culvert! 8.00  l-i         i 

12,230  cu.yd.  concrete, Class  »  for  paving..,  _-80  B  au 

lliiHii.n.  guardrail j  (1(1  l 'J,,, 

70  monuments ' 

$48,110  $50,323    $58,! 


I 


CALI1 
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$0 
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II 

10 

11 

,n 

o 

.,ii 

11 

51) 

:i 

HI 

I 

■ 

n 

l 

no 

H 

C 

D 

|2  00 

|0  i,n 

Mill 

ti  75 

1.50 

1    00 

1    oil 

1    7A 

1. 00 

III    llll 

80.00 

12    ,n 

1    7A 



1      JI 

:;  00 

i    i 

ii  .;.. 

0  50 

n  78 



8  00 

I   i  ii 

$137,302 


n  pipe 


tl  70 

1    on 

1    no 

0   .0 

1     nn 

1      ,n 

, 

[2.00 

H 

1   .   mi 

i 

1  , 1 
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mm ilium minimis 


*  Denotes    work    advertised    in    ENGINEERING    NEWS. 

+  Denotes     contract    awarded.        The    names     of    bidders   awarded     contracts    are 


5t     in     CAPITALS. 


MAY    III    l!,lll\i.    OPERATIONS 

Figures  obtained  indicating  activity  in  building  lines  were 
-  more  favorable  in  May  than  any  other  month  this  year. 
tin  cities  from  which  statistics  are  now  available,  the 
ntemplated  construction  from  plans  filed  in  Mav.  1914.  was 
i.4S7.000,  compared  with  $72,387,000  in  the  corresponding 
>nth   last  year. 

Cities  in  the  Eastern  States  showed  a  welcome  change  from 
•  continued  decrease  month  by  month  by  reporting  a  small 
in — for  the  first  five  months  of  the  year,  however,  there  was 
oss  in  these  20  cities  of  "i<7,. 

The  Southern  cities  reported  a  greater  falling  off  than  in 
y  month  this  year,   amounting   to   18c;    in   eight  cities. 

From  21   cities  in  the  Middle  West  there  is  a  gain  of   4.3<7 

ile  these  cities  have  shown  a  steady  gain  during  the  last 
e  months,   of  2.9%. 

On  the  Pacific  ('oast  the  slump  is  the  most  noticeable  both 
■  the  month  of  May  and  the  calendar  year.  Last  month  the 
torted  building  projects  amounted  to  $5,700,413,  compared 
:h  $10,315,529  in  the  same  eight  cities  in  May,  1913.  The 
s    for    the    first    five    months    of    the    year    was    $6,SOO,000,    or 

Building  in  all  parts  of  the  county  is,  of  course,  far  below 

rmal. 

In  the  following  table  is  given  the  aggregate  cost  of  con- 
iplated   buildings    in    various  cities  which   are   grouped  geo- 

Lphically: 

EASTERN  STATES 


»n,  X.  J.      . 

Uphill,  Pcnn 
burirh.  Perm, 
line  Perm 
vtor,  N.  V 

cli.-I.i.  Mass 

•ii--.  N    V 

•ester.  Muss. 


Month  I 

f  Mav 

First  Five  Mo 

Ltha  of  year 

1914 

1913 

1914 

1913 

$569,565 

$309,00.') 

$3,123,775 

SI. 703,650 

674,968 

2,538,900 

12,022,625 

i(i,7c.2,(;i.-i 

330,771) 

249.072 

1,531,652 

1,249,001 

1,124,000 

1, 508,000 

3,995,000 

4,584,743 

199,(l4.-> 

331,839 

576,480 

1,244,650 

430,159 

674,530 

1,714,099 

1,812,865 

144.10."i 

49.7(10 

503,527 

123,142 

419,375 

617,341 

1,572,091 

2,878,103 

809,2.SS 

1,083,705 

3,485,817 

7. 21 18.219 

307,2(11) 

351,936 

1,538,139 

1,754,830 

7,065,900 

4,319,275 

22,883.30(1 

30,629,560 

1,357,412 

3,124,550 

1 1,252,603 

13,019,741 

3.450,2(11) 

2,525,185 

17,305,600 

13,612,101 

2,177,010 

1,984,7*0 

8,269,512 

S,036,618 

173,471 

148,360 

6,250,000 

1,204,485 

17,547,825 

17,131,17.-. 

1,592,209 

2,541,716 

6,890,655 

5,470,944 

73,650 

65,625 

842,625 

400,325 

1,343,781 

1,078,387 

4.IHI2.197 

3,942,256 

775,616 

363,740 

2,180,329 

2.131.107 

246.805 

200,675 

791.8.-,:, 

1,616,400 

573,566 

884,047 

1,966,632 

2,187,642 

130,094,395     (29,906,203  $122,030,396  1131,  123 

( lain  trifling  Loss  7% 

SOUTHERN  STAT]  S 


It,  Oa       

$732,299 

8771...,-,: 

$2,580,1  l.i 

$2, 152,968 

Wham,  Ala 

288,998 

909.227 

1,31(1.122 

3,818,1  16 

kDOOKB,  Term. 

78,400 

70,390 

.-.73.39.-. 

198.100 

Ville.   Kv 

159,830 

367,460 

2,040,315 

1,919,730 

phis,  Tenn. 

304,04  . 

417.112 

1,731,870 

1,796,381 

(  llleitlis.    Lfl 

204,587 

117.086 

l.Ofl  !,  -.-ii 

1,853,436 

fend,  va. 

370,034 

:.(i7,i  mo 

1,927,284 

1,915,882 

■    Eos        

81,8111 

1 58,528 

Bgton,  I).  C. 
kal 

1,054,404 

'.170, 332 

1.70.-.,  192 

1,238,768 

$3,578,037 

$4,255,122 

$15,931,312 

$18,493,471 

I.OSS      1 

8' 

Loss  1 1' ;, 

MIDDLE   WEST 

i.  Ohio 

$364,765 

$1,574,745 

$2,834,216 

K".  HI 

0,919,1  10 

,8,925,500 

34,320,000 

10,679,737 

lnnti.  •  thin 

1,181,715 

790,572 

3,907,375 

3,567,981 

and,  Ohio 

2,201,820 

1,058,026 

8,017,035 

ii,u  .  i  Ihio 

841,000 

613,338 

2,595,205 

2.129,1112 

i 

540,100 

1,  '"-'.-  1 

it.    Mi.-I, 

I .  Iowa 

3,038,925 

m  1  ... 

282,535 

13,927,250 

1 2,86-1, 2p:> 

ll.  Minn 

340,366 

836,135 

i   120   175 

- 

Mile,  in.l 

168,186 

183,693 

08., ,11111 

R 1  .  Mich 

304,759 

2.103.281 

1,085,608 

tapolia,  Intl 

1,647,787 

1,088,470 

1, 142, 1 67 

1,168.882 

ftity.  Mo 

1,177,915 

1,129,660 

5,308,178 

I,  104  101 

bwe.  «  i 

1,041,684 

i    100,8011 

I.I. 111.788 

1,798.417 

1 h  .  VI 

3,160,685 

8,100,400 

1,122.055 

1,    \el, 

1,1  10,863 

177,000 

2,402,668 

1,715,373 

B  .  «o 

1.  t'li, ...mi 

1,392,656 

6,443,254 

7,170,102 

III.    Millll 

1,503,2!  1 

1,072,908 

5.037,438 

uke  City,  Utah 

it. .m...  Tel 

300,91  1 

1,163,714 

B99,9B0 

244,136 

.,  Ohio 

,.,i 

170,930 

1 18,306,002  1 

$20,1  IS, ' 

110,18  .I'.  . 

Gain 

i    : 

.  i  ii..  i   operutli 

1IM 

PACIFIC  COAST  STATES 

Loa  Angeles,  Calif S1.47S.703  $3,735,410  88,106,024  $15,589,006 

Oakland    Calif  366.728  1,357.077  1,987,274  4,003,063 

Portland,  Ore           ..  043.880  848,530  3,340,475  0,439,7011 

Spokane,  Wash  103,542  1,344,990  462,057  1.770,039 

San  Diego.  Calif  329.010  385,995  1,300,290  3,0dl.0:>2 

San  Fraiirisco,  Calif.  1,781,148  1,728,244  19.308,783  9,839.082 

Seattle,  Wash 809,405  683,380  4,720,690  4,322,100 

Tacoma,  Wash  187,391  231,903  707,487  792,510 

Totals $5,700,413     $10,315,529     $40,059,680     $40,823,878 

Loss  44'  ;  Loss  14.6'  ! 

RAILWAYS 
Mnasacfcnaetts — Boston  &  Maine  R.R. — This  company  plans 
to  improve  its  freight  yards  at  Fitchburg,  Mass.     A".  B.  Corth- 
ell,  Boston,  Mass.,  is  Ch.  Engr. 

\ri«£'?iVh  taro,iu;'-rAtlantic  Coast  Line  R.R.— See  item   undor 
Miscellaneous:      Interlocking   Signals— Selma,    N.   C. 

Mfeslmdppl — Gulfport  &  Northwestern  R.R. — See  item  un- 
der  Louisiana. 

Louisiana— Gulfport  &  Northwestern  R.  R. — This  company 
will  start  work  soon  on  its  proposed  railroad  from  Covington, 
'-a-,  to  Gulfport,  Miss.  The  ollices  of  the  company  are  located 
at  Gulfport. 

+  I.  -nil.  -sh ,-,. — Southern  Ry. — This  company  has  awarded 
the  contract  to  C.  W.  LANE  &  CO.,  Atlanta,  Oa..  for  con- 
sLr-uctingr  classification  yards  at  Buntyn  Station,  near  Mem- 
phis, Tenn.,  at  about  $SOO,000. 

+Alabama  Great  Southern  R.R.— This  company  has  award- 
ed the  contract  to  THRASHER  &  GUNTER,  Kno'xville,  Tenn., 
for  double-track  work  between  Chattanooga  and  Wauhatehie, 
Tenn.,    hve    miles.       C.     Dougherty,    Cincinnati,    Ohio,     is    Ch. 

Ohio— Chesapeake  &  Ohio  Ry. — It  is  reported  that  exten- 
sive revision  ot  plans  for  this  company's  proposed  line  from 
(  olumbus,  Ohio,  to  Portsmouth.  Ohio,  mav  necessitate  a  re- 
advertisement  of  bids  for  the  work.  F.  T.  Cabell,  Richmond, 
\  a.,   is  Ch.   Engr. 

Minnesota— Minneapolis,    Mille    Lacs   &   Northern    Ry This 

company  has  secured  right-of-way  toward  Aitkin,  its  pro- 
posed northern  terminus,  as  far  as  Ocilvie,  Minn  The  com- 
pany plans  to  construct  as  far  as  St.  Francis,  Minn.,  this 
summer  The  company  now  operates  between  Duluth  and 
Anoka,  Minn  Marshall  Roy,  3900  Washington  Ave  North 
Minneapolis,   Minn.,   is   Engr.      Noted   Feb.    19    and    .Mar.    5. 

Kansas— Anthony    &    Northern     Ry.— This    company    plans 
to   construct  an  extension    to  the   Stafford    County  line 
and  Ge^°USuy.  '"'    Hy'''S'   HuU'hi»K°"-   Kuii"is    r,vst 

IvnnsaH— Kansas,  Southern  ,v  Gulf  R.R.— This  company 
has  been  purchased  by  C.  E  Morris,  Westmoreland  Kan  it 
t..  planned   to  extend    the  line.  "  " 

♦Montana— Butte,    Wisdom    &    Pacific    R.R.    Co.— This    com- 
pany has  awarded  the  contract   to  McARTHUR   BROS.   PERKS 
CO.,  11    Pine  St.,  New  York,  N.    Y,   tor  constructing    12 
ot    railroad   from    Divide,   Mont,,   to  Jackson,   Idaho 

Butte,  Boise  &  San  Francisco  Ry. — This  company  has  com- 
pleted preliminary  surveys  for  Its  proposed  line  from  Butte, 
Mont.,  via  Boise.  Idaho,  o  San  Praneiseo  Calif  I  n 
Leonard,   Boise,   Maim,  is  prea      Noted   Maj    28. 

Hfssonrt— St.  Louis  &  San  Francisco  R  P..  -This  company 
has  be.  n   ordered   bj   Judge  Walter   M    Sanborn     U    s     District 

Court,      SI        I    ,      \lo.      tO     l-.pt   LC n     0U1      I  racks  '  ox  e',       '    s 

entire  system.     James  W.  Lusk,   St.   Louis.   Mo.,    is   Receiver. 

I'.   (..    Jonah,    St.    I.ouls,    Is    Ch.    Engr. 

Texas— Atchison,   Tope  i-v    Ry._This  company 

&an8v t0™  construe!  a  railroad  from  Slaton,  Tex.,  to  Port 
,V  '•  Te*a  '-"■'•  ""•«  '''  M  BIsbee,  Amarlllo  Tex  Is 
Ch,    Engr    Western    Lines 

+Uvalde   & ;  Northern    R.R      This   company,    it    Is   reported 

hf-s  :'",'"' '    '  '    ' :     MORRIS    Oklahomi  Cltv 

Okla..  for  trading J  .in,.  ,-,„,,,   rjvalrte 

rex-  i"  Kaolin,  Ten  r  H  Dillon,  Sansom,  Tea  is  ch 
l-.ne  r. 

i  ih.     Seymour    .v    Gulf    By.— This    company.    It     Is    re- 
port.-,I.    has    made    financial    an  ror    the    construc- 
ts   proposed    line    from    Harbor    island     Tex      north 
1 '     Ti      ..-■■■.                      -i.     i;     \\  alker  'Austin 

i-i 

Colorado  Missouri  Pacific  By-  This  company  plans  ',i 
con  nii.t  a  12-mlll  railroad  Iron,  Its  main  line  at  Kind  Ceii- 
ler,   Colo.,    to   the    Cudahy    Ranch,   near   Ordi  I     i; 

Stephens,   si     Louis,    Mo.,    is   Ch,    Engr, 

'v'-"      MW *■•«       M  R.R       Tl,is     company 

mans   in   extend    Its   line    from     I  \i      i,,    Rosweli 

v   m      ii     \    Coomer,  Santa    Ft,   s    M  ,  Is 

Idaho     Butts,]  San   Francisco  Item  under 

Mont  a  na 

Southern    Mi  Sea    Hem    under    Montana, 

♦Tntei  R.R      ti  i-   pan;    has  awarded  the.  con  - 

o   Hi.'   W  \s\Ti-ii   ..  City   Ul  ih 

fpi       ,  .  hi,      14   miles   or   its    proposed    railroad    in    the   Boise 
Basin,    Idaho       The    company    la    a    subsldtni 
i. limber  c.      Noted  Apr    16, 
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Washington— The  City  Council  of  Seattle,  Wash,  has 
grantedto  the  Port  of  Seattle  Commission  a  franchise  tor  a 
belt  railway  along  the  waterfront  on  Railroad  Ave.  and 
Whatcom  Ave.,  from  Washington  St.  to  Spokane  St.,  with 
charter  lines  on  Whatcom  Ave.,  from  Spokane  St.  to  Atlantic 
St.,  and   from  Spokane  to   Stacy   St. 

Washington — Newaukum  R.R.— This  company  has  been 
organized  to  construct  a  railroad  from  a  connection  with  the 
line  of  the  Oregon-Washington  R.R.  &  Navigation  Co.  to  a 
lumber  mill  to  be  located  IS  miles  northeast  of  Napavine, 
Wash.  Carlisle  Bros..  Kansas  City,  will  erect  the  mill  at  a 
cost  of  $200,000.  It  is  estimated  that  the  proposed  railroad 
will  also  cost  $200,000.  George  Dysart,  Atty.,  Chehalis,  Wash., 
is    interested. 

California— Western  Pacific  Ry  —  This  company  is  con- 
sidering the  construction  of  a  loop  in  the  Fair  Oaks-Orange- 
ville  District  of  California.  T.  J.  Wyche,  San  Francisco,  Calif., 

'S    Bhutt^"*Boise    &    San    Francisco    Ry.— See    item    under   Mon- 
tana. 

California— Atchison,  Topeka  &  Santa  FeRy.— This  com- 
pany plans  to  double-track  its  line  between  fan  Diego,  Calif;, 
and  Los  Angeles,  Calif.  Estimated  cost,  5450,0.00.  G.  Vv . 
Harris.    Los   Angeles,    Calif.,    is    Ch.    Engr.    Coast    Lines. 

ELECTRIC    RAILWAYS 
Kol brook,    Mass.— The    City    Council    has    granted    a    fran- 
chise   to    the    Bay    State    Street    Ry.    Co.    to    extend    its   line    in 
Holbrook.      R.    S.    Goff,    Boston,    is  Vice-Pres.    and    Gen.    Mgi. 

Springfield.  Mass.— The  Springfield  Transit  Co.  has  been 
incorporated  to  construct  and  operate  an  electric  railway  in 
Springfield.  The  incorporators  are:  Henry  J.  Perkins,  RoD- 
ert  A.   Knight,  Clinton  N.  Field  and  J.  K.   Dexter. 

New  York.  N.  Y.— (Borough  of  Brooklyn)— See  item  under 
Miscellaneous:      Elevated   Railroad   Work — New    York,   N.    Y. 

Camden  Ff.  J.— The  Public  Service  Ry.  Co.  plans  the  con- 
struction of  a  new  line  in  Border  St.  R.  E.  Danforth,  Newark, 
is  Gen.   Mgr. 

Morri.stoivii.  X.  J.— The  New  Jersey  &  Pennsylvania  Trac- 
tion Co.  will  double-track  its  line  on  Trenton  Aye.  Arrange- 
ments are  also  being  made  for  the  paving  of  this  tnorougn- 
fare  Gavlord  Thompson,  Trenton,  is  Vice-Pres.  and  Gen. 
Mgr. 

Orange,  X.  J. — The  Common  Council  has  granted  the  Pub- 
lic Service  Railway  Co.  a  franchise  for  the  extension  of  its 
Central  Ave.  line  through  the  city.  R.  E.  Danforth,  Newark, 
is  Gen.   .Mgr.     Noted   Oct   23,    1913. 

♦  Hershey,  Penn.— (Official)— Bids  will  be  received  at  the 
Offlc.  Of  the  Engineer  of  the  Hershey  Transit  Co,  Hershey 
Trust  Co  Bldg.,  until  6  p.m.,  June  20,  for  the  construction  of 
approximately  9.2  miles  of  railway  from  Hershey  to  Eliza- 
bethtown.      Noted    Mar.   5. 

Reading,  Penn.— The  Reading  Transit  Co.  plans  to  con- 
,,.,„.,  ;,„  electric  iailwa>  i.n  12th  St.  Norman  Crawford, 
Reading,   is   Pres.  and  Gen.   Mgr. 

Scranton,  Penn.— The   Scranton    Ry.   Co.   iias  been    granted   a 

franchise    to    extend    its    line    on    Luzerne    St.      Frank    Caum, 

ton,    is   Gen.    Mgr. 

Frederick,  Md. — Plans  are  being  considered  by  the  Hagers- 

town    &    Frederick    Ry.    <-o.    for    the    construction    of    lines    to 

.  ,,  i      ,,,ri    Emmitsburg     about    seven   miles  in   all.     *ranz 

Von   Schilling,    Hagerstown,   is  Gen     Mgr. 

Washington,  D.  C— The   Washington   Ry.   &    Electric  Co.   is 
for    the    extension     of    its    line    on    Nichols 
R.    w    Crowell;   Washington,  is   Pur.  Agt. 

Richmond,  \  a.     Preliminary  arrangements  are  being    i le 

i    south    Rtchmi &    Chi  sterfleld    R:  ,    Co.    tor  thi    con- 
on    ol    its   proposed  elect,.,     rallwaj    from    Riehn I    to 

I     eek.     John   C.   Robertson.    Richmond,    is   Interested. 
Note,]   Apr.   16. 

MonndavUIe,  W.  Va.  The  council  has  [ranted  a  franchise 
to  J.  P.  Bui  to   construct    a    belt    line   elec 

t i  ■  irille. 

Wheeling.    \\  .    \  a.— The  West    Virginia   Traction   &   Electric 
,i.,t.       floubli    tract  Ing     Iti     line    or,    the    National 

h    Pulton        E.    R.    King.    Wheeling,    is    Pur.    A.gt. 

Ne„iiem.    \.    r  .     ci,  i      an     b<  Ing    im,  i i    bj     the    Mi  vv  - 

Ghent    Street    H       the   extension    of   Its   line    from 

Newbern    Into   Jom 


i  i, 


colnton,  Ga.     The  Washington  ,v-  Llncolnton   Ry.  Co.  has 

■    ope,  I,,,     in   electric    pall 


a  nd    opi  iii lectric    pall 

way  from  Washington  to  I   26  miles.     The  In- 

-i     B    Cullars,    W.   T.    Flor- 

■      ii     ward.   C.    J.    Perryman    and    w     C.    Powell,   J.    it. 

..,,.    K.     \.    Will,,  it.    Willi:, i, ,    Wj  line,    Jr.,    and 

Jackaoni  llle,  i  la,  prei I   bj    thi    Jack- 

*on\  llle    Traction    •  Its   lin i  iln 

eltj    limits,     Hardy  <  !i  oom,  Jacl    on 

\lile,     .  Ml 

{•Meridian,    iii«.     Thi       terldlan     I  Ry.     Co.    has 
-i-ii  i •  i  - .  .     ,  ■  , .   Wei  Idlan,  for  grading 

.       . 

■hrereport,  i.n.  ti  mpla  ti  ■ 

Kali        outh    Highlands      W    A 

nd    Put      Lgl 

■    l„,n,,r nil,     Telin.  i  .    .         I  .    . 

I  l                                                tor  the  cor 
from    Rossvllle   to 
Reed,  <  'i,:,  i '.,  i 

<  ,..  i„, k,  ted   a   fran- 

Light,  Heat  truct  an 

■ 

I   In, I..,.     Ohio       " 

El     Co 

mm    r,,,,,    ,Mii.  ...     Paul    1 1. 


Hillsdale,     Mieh. — The     Tri-State     Interurban     Ry.     Co.    ha*i 
completed   surveys  and   will  soon   start   work   on   the   construe 
tion   of   its  proposed    line   from    Hillsdale   to   Pioneer,    ( ihio.     A 
C.    Lingebaeh    Co.,    Chicago,    111.,    are    interested. 

Georgetown,  III. — The  Georgetown  Ry.  Co.  has  been  incor 
porated  to  construct  and  operate  an  electric  railway  frorfi 
Georgetown  to  the  coal  mines,  about  three  miles.  The  in 
corporators  are:  James  H.  Hewitt,  R.  Sandusky,  ileorg 
Buchanan,  J.  R.  Dillon.  C.  E.  Pritchard,  Samuel  Bennett 
E.  Lindley,  C.  B.  Spang,  O.  P.  Clark,  W.  P.  Holaday,  H.  VI 
Morris   and    C.   S.    Paxton. 

Ava,  Mo. — Preliminary  arrangements  are  being  made  b 
the  Kansas  City,  Ozark  &  Southern  Ry.  Co.  for  the  extensio 
of  its  line  from  Ava  through  Ozark  County.  J.  B.  Quigle; 
Ava.,   is  Mgr. 

Sedaiia,  Mo. — The  City  Light  &  Ry.  Co.  plans  to  reconl-i 
struct  several  of  its  lines  in  Sedaiia.  Henry  I ».  Frueaufj 
Sedaiia,  is  Treas.  and  Mgr. 

Dallas,  Tex. — The  Texas  Traction  Co.  contemplates  the  ej 
tension  ol  its  Gary's  Hill  line  to  Sherman.  R.  B.  Stidflf 
Dallas,    is  Gen.   Mgr. 

Handle?'.  Tex. — Plans  are  being  prepared  by  the  Northet  ' 
Texas  Traction  Co.  for  the  construction  of  an  electric  railWE 
in    Handley.      C.    E.    Hollender,    Fort   Worth,    is   Pur.    Agt. 

Van  Horn,  Tex. — The  Van  Horn  Land  &  Ry.  Co.  of  Minn 
apolis,  Minn.,  will  construct  a  railway  from  Van  Horn  to  tl 
Texas-New   Mexico  line,   about   S   miles. 

Victoria,  Tex. — The  Southern  Texas  Electrical  Co.  conteiLi 
plates  the  construction  of  an  electric  interurban  railway  frofn' 
Victoria   to    points   on    the   Gulf   coast. 

Seattle,  Wash. — The  Puget  Sound  Traction.  Light   &    I'ow 
Co.    is   preparing   to   extend   its   Balland   Beach   line   in    Seattki 
E.    C.   Gaumnitz,    Seattle,    is   Pur.   Agt. 

Los    Angeles,    Calif. — The    Montecito   R.R.    Co.    has    been   i 
corporate,!     to    build     a     two-mile    electric     railway      flora 
terminus  of  the  Griffin  Ave.  line  of  the  Los  Angeles  Ry.  Co.,  ' 
the   hills   of   Montecito  Park.      E.   T.    Wright.    4fi4    Pacific   Elef1 
trie  Bldg.,    Los  Angeles    is   Consult.   Engr. 

Oakland.  Calif. — The  San  Francisco-Oakland  Terminal  R; 
will  construct  a  system  of  loops,  consisting  of  switches  a 
turn-outs,  costing  about  $50,000.  John  Wells,  Oakland,  is  Pi 
Agt. 

Sausalito,  Calif. — A  franchise  has  been  granted  to  T. 
Vance,  by  the  Board  of  Trustees,  to  construct  a  t'unicul 
railway  to  rise  1000  ft.  from  the  bay  front  to  the  heigl) 
of    the    city. 

Brampton,    Ont. — The    Toronto    Suburban     Street 
plans   to    extend    its   Weston-Woodbridge   line   to   Brnini>ton[t 
connect   with  its  Lambton-Guelph  line.     G.  C.  Royce,   Tc 
is   Secy,   and   Gen.    Mgr. 

LIGHT,  HEAT  AND  POWER 

Brookline,  Mass. —  (Official) — Bids  will  be  received 
3:45  p.m.,  June  15,  by  the  Board  of  Health  at  the  Select 
office,  Town  Hall,  for  the  erection  and  completion  of  a  ti 
culosis  building,  alterations  to  the  diphtheria  building  i 
present  Contagious  Hospital,  and  for  a  central  heating 
for  the  Contagious  Hospital  and  Almshouse.  Harold  F, 
logg,  HI  Milk  St.,  Boston,  is  Arch.  Edward  A.  McE 
is  Secy,  of  the  Bd.  of  Health. 

Paseoag,  It.  I.  The  citizens  have  voted  to  enter  int 
contract  with  the  Rhode  Island  Power  Transmission  i'o 
subsidiary  of  the  Connecticut  River  Power  Co.,  Urattleb 
VI  ,  [or  energy  to  operate  the  municipal  elect  rie-light  pi 
tor  a  peri,,,!  of  20  years.  An  appropriation  of  $8000  has  I 
made   for  the  purchase  of  new  equipment. 

+  \\n(crl.nry.     Conn The     City      Hall      Commission     1 

awarded  the  contract  for  the  mechanical  equipment 
sisting  of  light,  heat  and  power  plant  tot  the  new  muni,1 
building  at  Grand  and  Field  Sts.  to  the  GEORGE  A.  ECU 
CO.,  New  York,  N.  V..  at  $104,145.  Other  bids  were  ■] 
lows:  William  II.  Fissell  Co.,  New  York,  N.  Y.  ',"•■ 
John    W.    (Inline*    ,V-    Son,    Waterbury,    Conn..    $107,798      Tie 

s,,n    Starrett   Co.,   New     York,    $107,i ;    P.   J.   Carlin   ConB 

tion    Co.,     New     York,    $104,000;    Trac;,     Bros.    Co.,     W   itefl 
Conn.,    $105,900;    Osca-Wana     Bldg.    Co.,     New    York,     •!"■:. 
J.     II.     Parker     Co.,     New     York,     $99,950;      King     Lumbal 
Charlottesville,    Va.,    $99,700;    Fred    T.    Lej    &    Co.,    Inc.,    Snrl 
11,1,1.    Mass..    $99,(350;     [rvlng    &     Leighton,     Philadelphia,    P« 

899,1 :  Charles  McCaul  <'«,..   Philadelphia.   Penn.,  $99,600fl 

T.    Brady   .v-    Co.,    New    York,    $98,983;    lledden   Construction1 
New    York,    $!i\:::,x;   .1.    II,  nn     Miller.    Inc.,    Baltimore,    \l,l.,  f 
830;  Cass  Gilbert,   II   West   24th  St..  New   York,  is  the    \  I  i I 
William   li.  San, n I  is  i'IU.  of  the  Comn.     Noted   Apr. 

For   bids  and   award   of   general   contract   Bee    Item! 
Building : ,   -i  une    I   .,  nd    1 1. 

Mldilletown,    \.    %.      The    Orange    County    Light  In 
plans    almo   i    completed    for    .,    new    gas    plant,    to    be    lor 
between    thi     tracks    of    the    Krle    R.R.   and    of   the    New    Y 
mi  in  a    Western    Rj 

VeW  \„rk,  \.  \.  (Boroneh  ,1  Brooklyn)  tOlllcllll)— 
«ill  be  received  until  11  a.m.,  Juiu  15,  b.\  C  B.  .1.  ■ 
Supt.     of    School     Buildings,     i"i>i      of     Kilucatlon,     Pink 

,,,,!      ,9t  h    St.,     foi     I'lectl  Icill    •  M'l nl     and     h,  aim,       it  n.l    V, 

inrntiiH    ii w    Pul, lie   School    170   on    Sixth    Ave. 

twi  en   Tlal   and   7", i   Sts.,    B igh  of   Bi clyn, 

+  Miitt.irn     rails,     V.     V.       The     Board     ol      Public     Works 

award,  , •    c ■net     for    lighting     I  ho    el!  *     lor      

•    .,    .      he,   in       .Ian       I,      I'll,      lo     tin       Itl    PP  \l.' 

i     OARA     I -A  1 .1  .S    KLI'ICTRK'    LIGHT    A      Pi  ,\\  Pi:     CO, 
present    arc    lamps    will    ovcnluiillj     he    replace    by    maflj 
n    i.i  mp». 
l-i.n     JervlM,     V     V.     The      p.,,  i      J,  rvls     Light     &      Pi 

■  .,    h  i     i i, ., He   .""i    phuiH  to  1,1,11,1 H  .  r  b 

■ i     mm. i, i     ,i  00, \    i .,,  i    has    i n  i*  .ii  ded    I" 

linj     Il  1 electricity    for    llehl    and    power  lit 

Otlsvllli    Banatoi  i .i     p    '  la  kley   i-     ugi 

Under,    N.    .1.        \n    election     will    H i    I,       1.1,1    I,,    voto    en 

qui     i i    u    bond    Issue   i i,     i    i  ibllshmM 

a  municipal   i  li  ol  >  lo  light    plant. 


1.  1!)U 
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town,    \.    J. — The    Morris    &    Somerset     Electric    Co. 

ase   the    capacity    of  its  generating-  plant  by  install- 

10-kw.    turbo-generator    and    new    boiler    equipment. 

any  will  also  build  a   garage  and  store  house.     J.  H. 

Mgr. 

iirj-,    ST.   J.— Kids    will    be    received    until    June    16   by 

Council   for   lighting   the   city   for   a   period   of   three 

ars.     Arthur  Starr  is  City  Clk. 

burn,  Pcnu. — The  Clarion   River  Power  Co.,  recently 

contemplates  the  construction  of  three  dams  in 
m  River.  Preliminary  surveys  are  being  made  by 
k,  Kittanning,  Penn.  The  company  has  begun  the 
on  of  an  office  building  in  Callensburg,  where  its 
ers  will   be  maintained. 

ielphln,  Peiin. — The  Philadelphia  Electric  Co.  has 
:he  contract  for  the  construction  of  its  new  trans- 
lation in  Chestnut  Hill,  at  Moreland  and  German- 
's., to  CHARLES  GILPIN.  The  building  will  be 
and   will   cost  about   $50,000. 

■  JId. —  (Official) — Bids  will  be  received  until  noon, 
Y  the  Easton  Electric  Light  Commission  for  com- 
er and  lighting  equipment,  including  engines,  gen- 
vitchboard.  boilers,  stack,  feed-water  heater,  piping 
s,  alterations  to  building,  pole  line  and  street-light- 
ment.  L.  H.  Chaffinch  is  Pres.  and  T.  Hughlett 
Secy,  of  the  Electric  Comn.  The  Reliance  Engineer- 
12  Fourth  National  Bank  Bldg.,  Cincinnati,  Ohio,  is 
Charge. 

Vn. — Edmundson  Bros,  will  build  a  hydro-electric 
he  Middle  Fork  of  the  Holston  River,  about  three 
n  Emory.  The  plant  will  furnish  energy  for  light 
•  in  adjacent  towns. 

ton,  A'n. — The  City  Council  lias  awarded  the  con- 
building  the  new  electric-light  plant  to  JAMBS  M. 
bout  $10,000.  It  will  be  of  brick,  and  will  be  lo- 
the  lot  recently  purchased  from  the  Chesapeake  & 
in    the    Roundhouse    Flats. 

rity,  S.   C. — The  city  has  engaged  the  J.    B.   McCrary 
ta,    Ga.,    to   prepare   plans    for    a    municipal    electric- 
ystem    to   cost   about    $10,000. 
orth,   r.n. — See   item    under    Water    Supply    and    Irri- 

3k,  fin. — The  rity  Council  plans  to  establish  a  mu- 
ctrie-light  plant,  the  equipment  to  include  a  gaso- 
e:  one  hundred  100-cp.  street  lights  will  be  re- 
.  L.  Cooper  is  Secy,  and  Treas.  of  the  City  Council. 
I.nnhi,  Fin. — Bids  will  be  received  until  June  30, 
>ard  of  Bond  Trustees  for  the  installation  of  an 
rht  plant.  J.  F.  Corbett  is  Clk.  of  the  Bd. 
lie,  Ky. — The  Louisville  flas  &  Electric  Co.  is  ex- 
s  transmission  lines  from  Anchorage  to  Crestwood, 
of  12  miles.  Electricity  will  V.,-  furnished  to  sev- 
towns  on  the  line.  Tt  is  probable  that  the  com- 
also  furnish  electricity  to  the  Kentucky  Confeder- 
at  Pewee  Valley. 

Ohio — Arthur    D.    Foster    and    Francis    R.    Weller, 
tly  bought    the  Logan   Light  &  Power  Co.,  are  seek- 
on   which    to  build   a    new    power   house.      It    is   stated 
new    generating    station    will    be    built    also,    and    other 
ments  made. 

lrnort.  Ohio — The  Village  Council  has  extended  the 
e  of  the  Mutual  Electric  Light  Co.  25  years,  and  has 
I   a   10-year   contract    for    furnishing    electricity    in    the 

KMtonn,  Ohio — H.  Whitford  Jones,  Citizens'  Bldg1., 
id,  Ohio,  has  been  engaged  to  prepare  plans  for  a 
al  electric-light  plant  and  s    nen    street-lighting  sys- 

thls  city.      Noted    Mar.    1  9. 

nitvillr.  [ad. —  rofficial) — Bids  will  be  received  until 
June  29,  by  the  Board  "i  Public  Worjcs  for  lighting 
is,  alleys,  parks,  public  plans  and  public 
8  of  the  city  with  electric  are  and  incandescent  lights 
rm  of  ">,  lo,'  IB,  20  or  2".  years,  as  may  be  determined 
3oard  of  Public  Works.  Edward  N  Frisse  ii  Cll  Bd. 
Wks. 

,  Mien. — Bids  will  be  received  until  June   16 
>r.  Treas.  of  the  State    Board   ol    Control   oi    I 

nls.  for  the  electric  wiring  in   I 
addition   about  to  be  erected.     C.    K.    Matthes  &.  Son, 
Ere   Archs. 

roii,    Mich.     The    Edison    illuminating    Co    of    Detroil 

raed   the  contracts  for  tin-  erection   of  two  new  sub- 

.  .   t.i     VLBERT     v      VLBRECHT   «    CO., 

One   will   be  located   at    Moran  and   Milwaul  ■  •■    Vves. 

bther  at    Hyde  and    Waterloo  Sts, 

,   Hfch.     It    is   reported    thai    the    Board    of     '•■< 
Parley   Hospital    will   aslt    the   City   Council    for  an   ap- 
1000   for  the   purchase  ol   a   new   power   plant 

iko.   ill.     See   it' m   under   "Sewers." 

■ion.  m.— Press   reports  state  thai    the   Northwestern 
v    contemplates    installing    an    Independent    electrlo- 

»,  in.  The  Illinois  Northern  Utilities  <•■•  win  m- 
ew  street-lighting  system  in  Piano,  to  oo 

provide    for    Incandescent     lamps,    on     l-ft 
rU   Hxturi      on   poles,    16     I      ibo       I hi       round,   to  be 
ted   by   overhead   wires      E     I     Leonard    Is   lot 
Northern    Utilities   Co 

ion,  ill. — Tt  is  reported  thai  the  City  Council  is  con- 
tun   alternatives    for    Increasing    the    outpul    of    the 
il  electric-light    plant,     Tin-  tirst   Is  to  Install   an   ad- 
ben  erat  In  a    unit  In  the  local 

with   the  Spring   Valley   Utilities  <••>.  florins    \  illsy, 
onstrwt  n   transmission  line  into  the  olty 

legnn.  ill.     The  C    Rel       Coal  Co    will,  it   is  reported, 
a   generating  plant,   to  supply  light   and   pov 

dork. 


Mindeii,  Iowa — The  lowest  bid  received  by  the  City  Coun- 
cil for  the  construction  of  a  municipal  electric-light  plant 
was  that  of  the  Alamo  Engineering  Co.,  1122-4  Farnam  St., 
Omaha,  Neb.      Noted  May    11 

Hibbing,  Minn. — L.  A.  Larson.  Duluth.  Minn..  Consult. 
Engr.,  estimates  the  cost  of  a  municipal  electric-light  plant 
at  $150,000.     Noted  May   14. 

Coldwater,  Knn. —  (Official) — Bids  will  be  received  until  1 
p.m.,  June  25  by  W.  F.  Baker,  City  Clk.,  for  improvements  to 
the  electric-light  plant  and  water  works.  The  equipment  in- 
cludes: A  100-hp.  oil  engine,  one  75-kw.  generator,  switch- 
board and  instruments  for  generator,  one  25-hp.  motor  and 
equipment  for  pump,  and  one  10.000-gal  fuel  oil  storage  tank. 
L.   A.   Baldwin   is   City    Engr. 

Robinson,  Kan. — W.  H.  Stocking  has  applied  to  the  City 
Council  for  a  franchise  to  install  an  electric-light  plant  and 
water  works.  All  plans  for  a  municipal  system  have  been 
abandoned   for   the   present. 

Vermillion,  Knn. — At  an  election  held  May  26,  the  citizens 
voted  in  favor  of  establishing  a  municipal  electric-light  plant 
to   cost    $10,000. 

Fremont,  Neb. — The  City  Council  is  considering  the  in- 
stallation of  a  central  heating  plant  in  connection  with  the 
municipal  electric-light  plant  and  water  works.  The  esti- 
cost  of  such  a  plant  is  $40,000.  F.  L.  Burrell  is 
Mayor. 

-See  item  under  "Water  Supply  and  Irri- 

ire    being    prepared    by    the    Oscar 
_     Co.,    314    Commercial    Bldg.,    St.    Paul, 
Minn.,   for  a    municipal    electric-lighting   system   to   cost   about 

+  II<-i<mi:i.  Mont. — The  City  Council  has  awarded  the  con- 
tract lor  furnishing  tun  lighting  posts  for  the  West  Side 
ornamental  lighting  system  to  the  CAIRO  ENGINEERING 
CO.,    at    $6320.      Noted    Mar.    5    and   Apr.    30. 

Elk  City,  Idaho — Alfred  Adams,  Atlantic  City,  N.  J..  Hunter 
B.  Supplee,  Elk  City,  and  associates,  have  secured  water 
rights  on  the  Red  River,  and  will  construct  a  commercial 
power  plant  to  develop  from  700  to  1000  hp.  at  the  be- 
ginning.     Work   will  he  begun  at  once. 

Petrolia.  Tex.— The  Lone  Star  Gas  Co.  will  spend  about 
$1,000.01111  installing  a  compressor  plant  and  making  other  im- 
provements to  its  natural  gas  holdings  in  this  field.  It  is 
stated  that  the  company  will  also  install  a  number  of  addi- 
tional   well    drilling    outfits. 

CaliNtoga,  Calif. — The  Calistoga  Electric  To.  has  applied 
for  a  franchise  to  furnish  power  in  Napa  County  north  of 
Bale   Station.      C.    W.    Crouch    is   Mgr. 

Vlsalia,    Calif. — The    Central    California   Gas   Co.    will    spend 

{10, in   enlarging  its  plant.      H.   W.   Burkhart,   International 

Bank  Bldg..   Los  Angeles.   Calif.,   is  Consult.   Engr. 

Valdes,  Uanka — The  Alaska  Water,  Light  &  Power  Co. 
has  increased  its  capital  stock  from  $100,000  to  $250  oon  for 
the  improvement  and  extension  of  its  system,  s.  .\.  Hemple 
Valdez,  is  Pies. 

■fHcuina.    Sask. — The     City     Commissioners     have     awarded 

contracts    for    power-house    equi] nt     to:    JOHN     DOLMER 

P.  O.  Box  466,  Winnipeg,  Man.,  at  M920,  for  the  brick  work 
lor  four  boilers;  SAN'FORD-RILKY  STOKER  CO  for  two 
six-retort  Riley  underfeed  stokers,  at  $8900.  and  to  the 
CANADIAN  FAIRBANKS-MORSE  CO..  for  one  15-hp  motor 
driver  for  economizers  and  equipment,  at   JlsT.     Noted   May  14. 

BRIDGES 

Ronton,  Hum, — Bids  will  be  asked  at  one  bj  the  Metro- 
politan Park  Commission  for  the  reconstruction  of  the  Well- 
ington   Bridge,   Medford,   which    was   almost    totally   destroyed 

t>3   '"' i  June  5.  The  estimated   co  i    I         and  it   Is  ln- 

ti  tided  to  have  the  work  completed  by  July  16.  John  R,  Rab- 
ltn  is  Ch.   Engr. 

Deiiiinm.   Mass.— The   following   bids   were   received   by   the 

■'.'i'"     '  ■  ii    on    -May    28    for    the    construction    o 

Mill  Li  h  ,„,.,„., 

Co..    $15,957;    Rendlc    &    Stoddard.    J16.266;    Hyde    Park 
;"^:',,,1;>    -i';l-'l:   John   A.  Gaffey,        •    170     Wm.    II.    Kills. 
■  r  smith   &    s...i.    •  i.;  v'i.-,     i-     i.    Roberts,   116.976; 
Falvey   &  Kelley,   117,819;   Light.    Heat    &    Power   Co?,    ■ 
No  awai  'i  has  been  made.     Noti 

++i  xi.Hiigo.   Mass.— (Official)— The   contract    for   the   eon- 

'oti    of     a     r.  i  |,      i    ,1.,  j... 

yardi  d   to    the   n  VNO  >CK    ENGINEERING  CO.,   Boston, 

' .■■;;■  bidder*  "i,h  ''M*  ■"*"««»« 

•fw.Mn.l.I.  lln»H — (Official)  The  Board  of  Selectmen  has 
awarded    the    contract    for    the    construction    of     ■ 

i"  arch   bode-   to  SIMPSON    BROS.,    166    Devonshire  St 
11.864      '  ither  bidders  were:     W    W    Salter 

Mass.. 

?.   ;,      •   !■'    N    S    l:'   '■    spauldlt  :  200    J.    D 

Puller,    \. •»     Fork,    N     T.,    $1  enal.    1 

n,   We.,    Nem    Fork,    v    v.  $1<,500.     J     l      Hyde   is  Town 

1  Noted    Mb  j 

•  -Hirutoi.    Conn.  See    Item    under    Mlscellane- 

•  <   harlot!.-.     V     1  W|t1     ,  ..     ,.,,,.,.|V,.,,     ,„„„ 

ountj    Building    Commls- 
mstruc- 
tnd   fixed  spans  and  appro 

,':';;  ',"  Bt      I  at        Frederlok    S 

'    lm     ol     lb"    I 

'•hill,.-,,,".,,   v   v      fpfflt  i   n     Bl  .-   until 

„,''"'■    ■','" ■■       '     '"     the  Town    B  lllnstown     Clarence 

\V.    Smith.    Toun    Clk.,    in    the    vlllai (    N  .'is,,,  v  1 1,'. 
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UeNtfield.  X.  Y. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  12,  bv  the  Town  Board  for  the  construction  of  a 
reinforced  concrete  arch  over  Little  Chautauqua  Creek  at 
Westheld.     Hugh   W.   Thompson   is   Town   Clk. 

-fHackensack,  IV.  J. — The  Chosen  Freeholders  of  Bergen 
and  Passaic  Counties  have  awarded  the  contract  for  the 
new  Eighth  St.  Bridge  in  Passaic  to  the  F.  R.  LoNG-W.  G. 
BROADHURST  CO.,  Hackensack,  at  $71,397.  Noted  Apr.  2 
and    May    21. 

»w  Brunswick.  N.  J. — Bids  will  be  received  until  June  22, 
bv  the  Board  of  Chosen  Freeholders  for  the  construction  of 
two  reinforced  concrete  bridges,  one  over  Matawan  Creek  on 
the  Old  Bridge-Matawan  Turnpike,  and  the  other  over  a 
branch  of  Tennants  Brook  on  the  Browntown-Cheesequak.- 
Road  Alvin  B.  Fox,  Perth  Amboy,  is  County  Engr.  ^oted 
May  28. 

Newton,  W.  J.— (Official)— Bids  will  be  received  until  noon, 
June  26,  bv  the  Board  of  Chosen  Freeholders  of  Sussex 
County  for'  the  construction  of  a  50-ft.  span  plate  slider 
bridge,  or  a  50-ft.  span  Luten  reinforced  concrete  arch  bridge. 
Harvey  Snook  is  County  Engr. 

+  Munch  Chunk.  Penn. — The  Commissioners  of  Carbon 
Countv  have  awarded  the  contract  for  the  construction  ot  a 
bridge  over  Aquashicola  Creek  at  Lehigh  Gap  to  W  HITAKEK 
&  DIEHL,  Harrisburg,  at  $6244.  Other  bidders  were:  J. ,«- 
llvain  Co.,  Fayettevllle,  $6619;  M.  D.  Poram,  HamsDurg, 
$6711:  Ferro  Concrete  Co.,  Harrisburg,  $6995;  Neff,  Horn  & 
Co.,  Slatington,   $7997.      Noted  May   21. 

{-Philadelphia.  Penn.— (Official)— The  Department  of  Pub- 
lic Works  has  awarded  the  contract  for  the  construction  oi 
the  bridge  over  Darbv  Creek  at  84th  St.  to  CARL  R.  CAM1  , 
Philadelphia,    at    $32,996.      List    of    bidders    noted    June    4. 

■fRiilgwav,  Penn. — The  Board  of  Commissioners  of  Elk 
County  has  awarded  the  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  the  Clarion  River  at  Main  St., 
Ridgway,    to  WILLIAM  DICKINSON,    Ridgway,   at   $30,000. 

Wilkes  -  Barre.  Penn.  —  The  Board  of  Commissioners  of 
Luzerne  County  has  submitted  plans  for  approval  by  the 
State  Water  Supplv  Commission.  Harrisburg.  for  the  .con- 
struction of  a  bridge  between  Wyoming  and  Port  Gruntn. 
The  total  length  of  the  bridge,  as  planned,  will  be  1S0O  ft.,  ln- 
i  and    viaduct   approach.      The   estimated    cost,  is 

t    $250,000.      David    A.    Keefe.    Athens,    Penn.,    is    Engr.-in- 
Charge. 

+  \nnapoli».  Mil.— The  State  Roads  Commission,  Garrett 
Blrtg..  Baltimore,  has  awarded  the  contract  for  the  con- 
ion  of  a  reinforced  concrete  bridge  oyer  College  (reek 
al  King  George  St..  Annapolis,  to  the  MoLLAN <  ONTRAI  l- 
IN'G  CO..  1411  Fidelity  Bldg..  Baltimore,  at  $3o,600.  Noted 
May  7  under  Baltimore,  Md. 

'I'owson.    Mil. — Bids    will    be    received    until    June    11    by    the 
issioners    of    Baltimore    County    for    the    construction    ot 
42     concrete     culverts,     including     two     bridges     and     two     su- 
perstructures.     W.  G.  Sucro  is  Roads  Engr. 

+C.>vinKt«.n.  (in.— (Official)— The  City  Council   has  awarded 
tract    for    moving    and    re-erecting   a    steel    bridge,    and 

i, -ill. ling  a  new   c irete  arch  bridge  to  the  C    W.   RBQUARTH 

I   harlotte,     N.    C,    al     $9217.       Other    bidders    were:       The 
015,596  and  J.  H.  Scruggs,  |9971.     The  origi- 
nal plans  we,e  not   considered,  and  each  bidder  submitted  his 
design,     Noted  May  14. 
nanielsville,    i:>. — Bids    will    lie    received    until    July    22,    by 
in. Mission. -,'s     of     Madison     and     Elbert      Counties      at 
for  the   construction  of  a  bridge  over  the   Broad 
It    will   consist    of   live    piers   and    four   steel    spans,    two 
of    17"    ft     and    two    ,,l     66    fl      each.      The    Good    Roads     Iieparl- 
i        .i      Georgia,     Athens,     is     Engr.-in- 

l  iiKranice.  <;a. —  Bids   will   be   received    until   Julj    6   bs    the 

i      'I     on,,     C.-.nlv     tor     tin-     construction     of     a 

i'i,i    Shoals   Creek    neai    Lagrange.      It    will   con- 

,     on.-    trui  "     long    and    st.-.-i    approachei 

i.     with    the   '  I I    Roads    I  »epai  tmenl    ol    the    unl- 

.  ,    i  ..  ..  mi,,  i:      Ga.     Bean  j    B.   Slack   is   Engr. 

Macon,  i.n. Press  reports  state  thai  th<   Central  of  Georgia 

cro       Waimii    si  ,   al    81x1  h 

.  , .  n     ci    thi    pi     ent  ovei I    len  structure  al   thai 

,  I    i  .  Savannah,  Ga  ,  Is  Ch,    Engr. 

Jacksonville,  Fin. — The  Board  of  Com  ml  lonei  o1  Du  il 
County  1  lans  for  a  LrMue  across  the  SI      roll 

the  bascule  type   ■•■.  Ith  a  n  opening   '-'sn  ft. 
•  :  D  "  Frank     Bi  on.  n     la 

i 
+  m.  ii.iii.u.  Tcnn.     The  Southern  i:y.  has  awarded  tl  i 

i    o-\  er    II      i 

M  ,,,|    ,  .  ii  .1    in. 1. 1:     BRl  IS.  I  |  IV  '    i    R     CON- 

i   i.i    t  he   i  laducl   a  nd   n  p 

D   |),    oi    v,  iii.li    the    eii )     ■■ 

Noted    Mai     19 

+i  Icveland,    Ohio     'i  of  Public    Bervlci 

'  in-  the  •'■■Hi  i  il    v  Induct, 

re,   to  the    KING  BRIDi 

■    ' 

•     lill'l Hllll.  I    ><        < 

third  high  level                                   ■    ■  ■      hoaru  Valley,  to 

•    r,.,,,,    .in,. i    i.-.                 I           I  !■•     west 
..    ■ 

il      '     lie    the 

I    ., I,. II. I. II*.       lllll'i 

|„|„„„rr,       lll.l,.  Until 

Ol       i     Inl.lr. 
I, In' 
■      1.      .ul 
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Toledo,  Ohio — Bids  will  be  received  until  June  23,  b 
Board  of  Commissioners  of  Lucas  County  for  the  cons 
tion  of  four  bridges  and  abutments,  two  in  Jerusalem  1 
ship,  one  each  in  Monclova  and  Swanton  Townships;  al.' 
two  culverts  and  approaches,  one  in  Adams  and  the 
in  Sylvania  Township.  Charles  J.  Sanzenbacher  is  C 
Audr. 

It  I  ti  it  t Ind. — It    is    reported    that    the    Cincinnati, 

ton  &  Chicago  R.R.  will  build  a  new  bridge  over  the  W 
River  near  Bluffton,  on  the  site  of  the  bridge  recentl 
stroyed.  J.  C.  Curtis,  Huntington,  Ind.,  is  Receiver  and 
Mgr. 

Lilierty.  Ind. — Bids  will  be  received  until  2  p.m.,  Ju 
by  the  Board  of  Commissioners  of  Union  County  for  th< 
struction  of  a  concrete  bridge  in  Brownsville.  G.  W.  W 
County   Audr. 

-H.i-aii.l  Rapids,  Mich. —  (Official) — The  Michigan  Ra 
Engineering  Co.  has  awarded  bridge  contracts  to 
GEORGE  W.  BUNKER  CO.,  Grand  Rapids.  Mich.,  for  th 
structure,  and  to  the  TOLEDO  BRIDGE  &  CRANE  CO.,  1 
Ohio,  for  the  steel  superstructure  of  a  single-track  el 
railway  bridge  about  700  ft.  long,  and  to  the  NATI 
CONCRETE  CO.,  Indianapolis,  Ind.,  for  a  concrete  arch  1 
about  700  ft.  long,  both  in  the  city  of  Grand  Rapids. 
Apr.    30. 

Aurora,  III. —  (Official) — Bids  will  be  received  until  I 
June  20,  hy  the  Town  Clerk  for  the  construction  of  the 
gomery  Bridge  over  the  Fox  River.  It  will  consist  o 
65-ft.  spans,  of  reinforced  concrete,  and  will  cost  abou1 
000.  G.  N.  Lamb,  St.  Charles,  111.,  is  County  Supt.  of 
ways. 

+Geneseo,  111. —  (Official) — The  following  bids  wei| 
ceived  June  1  for  the  construction  of  the  George 
Bridge,  Edford  Township,  Henrv  Countv:  PORTER 
CULLY  CONSTRUCTION  CO.,  $3874  (awarded  com 
Northern  Steel  &  Concrete  Co.,  $40SS;  Charles  H.  Ha 
$3990;   Marsh  Engineering  Co..   $5260.     Noted  May   2S. 

+  w< .niei.ee.  111. —  (Official) — The  contract  for  repair!; 
South  Bridge  over  the  Kankakee  River  between  the  I 
of  Momence  and  Ganeer  has  been  awarded  to  the  C 
NENTAL  BRIDGE  CO..  Peotone.  111.,  at  $3675.  Other  a 
were:  Kershaw  &  Hoag.  $4400:  East  St.  Louis  Bridal 
$4565:  H.  S.  Wetherall.  $4295;  Gloscow  McCann  Co..  $42t| 
the  Joliet  Bridge  Co.,  $40S9.  The  Engineer's  estimat 
$4700.     Noted  May  2S. 

Crookslon,  Minn. —  (Official) — Bids  will  be  received  t 
p.m.,  July  13,  by  the  County  Board  of  Polk  County  f 
construction  of  two  steel  bridges  across  the  Poplar 
H.   J.    Welte   is   County   Audr. 

*+Aliilene,  Kan. —  (Official) — The  Commissioners  ofl 
inson  Countv  have  awarded  the  contract  for  the  constll 
of  two  bridges  to  the  CANTON  BRIDGE  CO..  KanaM 
Mo.,  at  $14,758.  Other  bidders  were:  Western  Bridal 
$15,200;  Decatur  Bridge  Co.,  $15,455;  Massillon  Bridal 
$17,877;  Leavenworth  Bridge  Co..  $15.5110:  Missouri 
Bridge  &  Iron  Co.,  $17,604;  R.  E.  French.  $16,440.  Karl  I 
is  County  Engr.     Noted  May   21. 

+Cottonwood  Falls.  Kan. —  (  official) — The  Commlsi 
of  Chase  County  have  awarded  the  contract  for  th' 
struction  of  a  reinforced  concrete  bridge  across  the  Cl 
wood  River  at  Cottonwood  Falls  to  the  MISSOURI  W 
BRIDGE  ,v  IRON  Co..  Leavenworth.  Kan.,  at  $13,700. 
bidders  were:  The  Kansas  Citv  Bridge  Co..  $16. 650: 
Norton,    $19,000    for    a    stone    arch    or    $23,350    for    a    relr 

i-i nte     structure.       W.     B.     Penny     is     County     Clk.    I 

May   i  I. 

+  1. limed.     Kan. — The    Commissioners     of      Pawnee 
have   awarded    the    contract    for    the    construction    of  a 
over    the    Pawnee    River    north     of    Sanford     to     the    TC 
BRIDGE   &    IRON   CO..   Topeka.      It    will    be    Inn    ft.    long 
wide,  of  reinforced  concrete. 

Lexington,  Neb.-  -(Official)-  Bids  will  be  recelfl 
noon,  June  26,  by  the  County  Clerk  of  Dawson  County  I 
construction  of  two  bridges  across  the  Platte  Rive 
about  2 'A  mlbs  south  of  Lexington,  and  the  other  abc 
miles    south    of    Overton,     Neb.       Bids     will    he    received 

Lernate  designs  as  follows; 

Concrete  girder  bridge  composed  of  twenty-six  33-ft 
16-l't.  roadway,  with  concrete  piers  and  abutments  aX 
lag  over  roadway;  concrete  arch  bridge  composed  ofl 
T.O-ft.  spans  with  concrete  piers  and  abulnieiils,  1 1". -ft. 
way  with  earth  nil  over  roadway;  concrete  arch  brldit 
posed  Of  11  .oner.  I.,  arches.  611  lo  S5  II  spans  with  CI 
piers    and    abutments    and     16    II      roadway     \\  i  t  ti     earth    ( 

roadway  over  sunn;  Concrete  rainbow  nrch  composed 
BO-ft,  Bpans,  concrete  piers  ami  abutments,   16-ft.  roaaw 

paving     over     rondwav         Also     approximaleli        :-'... I     cu 

earth  nil  and  8160  cu.yd  of  surfacing  over  said  una 
Overton   Bridge,  and  approximated    :tv.c.r,  ,■»  v.l    of  en 

ami  "115  eu  Ml  Of  Surfacing  over  said  lllls  on  the  TM 
l.i.l     I  \      S    Gil  I.i  ml    Ifl   C I  i-    Clk 

l.nriiinle.    \\>n.      Bids    will    he    received    until    Julj    I 

Board    "i    Con loners    oi     Mbany    r h     for    the  CO 

lion  of  a   two-span  sieel  bibb vei    the   Laramie  Itlvi 

Bosler,  Wvn.     '/..  [■:.  Sevison  is  County   Bni  i 

ADIIInn,   Mont.     The   following    bids   were    re. 

19      In       the      C ml-. -.loners      of      Sih.-.       Bow      and      lte»» 

Counties    for    II liinll I      .    steel    bridge    overt 

Hole  Rlvoi i Is    llm     fl     i:    p. -ppar.l,  Missoula, 

Henli i.i.  •    Co.,    Minneapolis,    Minn     $9338: 

l '.i         G --.ill-         Monl         $1(1,13 

Burke   i     Co      Bnl Cltv.    I'lnh.    Jin,  pis.    Hugh   V 

■i        '  nil i- Inn  I      MrlilK*    i 

c,..   Riuhni  i.   tnd     I  '  I  I     Mb  houi  I   Vallcv    Bridge  A  Irl 

ColO.,         Ml  .  mi  ilia      Sll  llelural     Sleel     CO.,    J 

....       Ml, linn, I     Bi  Mr.-    Cn  ,     Knlii  lis    City,     Mo..    Ij 

,    Id  i,i,-e   Co      p...    ,1,-lb.    blah.,.    $12,  l-u     Montana  Br 

Itllllll  Viol  i  12   ro.       Mil ; 

ci '  ..       Mlnneaiiolli       Minn         I!        n      Se.  iirlty 

M.CI «       Klnlnk. 

■   .i  Mo        ■  16.6  10       Neb  on     ■<      IVIim Pull.-     Monl 

II         Untie        M.ml        $16,20 

Pull.         Monl  .      $19  SSII        Marsh      Km 
|-»,         [nines.   Town     $16,300      N..I.-.I    \pi     |i     Vpi      1(1    md 
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*+ (Official) — The  contract  for  this  bridge  has  been  award- 
ed to  O.    E.   PEPPARD,   Missoula,  Mont.,   at   $S99S. 

+  St.  Joseph,  Mo. — The  Board  of  Commissioners  of  Bu- 
chanan County  has  awarded  the  contract  for  the  construction 
of  two  reinforced  concrete  bridges  over  branches  of  Bee 
Creek  to  .the  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka,  Kan. 
at  $5470. 

(Official) — Bids  will  be  received  until  11  a.m.,  June  15,  by 
the  County  Court  of  Buchanan  County  for  the  repair  and 
construction  of  a  number  of  bridges  and  culverts  in  the 
county.      Ray  L.    Cargill   is    County   Surv.   and   Highway   Engr. 

Pea  Ridge,  Ark. — The  Benton  County  Court  will  soon  ad- 
vertise for  bids  for  the  construction  of  a  bridge  across  Big 
Sugar  Creek  at  Powell.  The  bridge  will  consist  of  two  steel 
spans.  140  and  70  ft.  long  respectively  with  a  12-ft.  roadway. 
The  estimated  cost  is  $4000.      W.   M.  Lett   is  County  Surv. 

Corsicana.  Tex. — Bids  will  be  received  until  June  15.  by 
the  Board  of  Commissioners  of  Road  District  Xo.  1  of  Navarro 
County  for  the  construction  of  14  steel  or  concrete  bridges, 
and  for  tile,  concrete  or  corrugated  steel  culverts  of  15-  to  4s- 
in.  diameter.  George  A.  Duren,  Pace  Bldg.,  Corsicana,  is 
Const.    Engr. 

Fort  Worth,  Tex. —  (Official) — We  are  advised  that  the 
matter  of  building  a  viaduct  at  Allen  Ave.  has  been  post- 
poned indefinitely,  and  no  time  has  been  set  for  receiving 
bids  for  its  construction.  F.  J.  Von  Zuben  is  City  Engr. 
Noted  May    2S. 

Houston,  Tex. — (Official) — No  bids  were  received  on  June  1 
by  the  Commissioners  of  Harris  County  for  the  construction 
of  a  timber  pile  bridge  over  Big  Cypress  Creek  on  the  Hock- 
ley  Road.     H.  L.  Washburn    is  County  Audr.     Noted   May  28. 

Houston,  Tex. — It  is  reported  that  bids  will  be  received 
until  June  15,  by  the  International  &  Great  Northern  Ry.  for 
the  construction  of  a  drawbridge  to  span  the  ship  channel. 
O.  H.   Crittendon.   Houston,   is  Ch.   Engr. 

Humble,  Tex. — The  Commissioners  of  Harris  County, 
Houston,  have  received  the  following  bids  for  the  construc- 
tion of  a  bridge,  replacing  one  washed  away  by  the  floods 
of  several  months  ago,  across  the  San  Jacinto  River  at 
Humble:  Midland  Bridge  Co.,  sH,mi»;  Austin  Bros.,  $10,665 
(low  bid);  Blodgett  Construction  Co.,  $15,500;  A.  A.  Alsbury 
&  Co.,    $12,946. 

+  San  Antonio.  Tex. — The  Commissioners  Court  of  Bexar 
County  has  awarded  the  contracts  for  the  construction  of  19 
bridges,  at  total  cost  of  $121, S30.  Contracts  for  six  bridges  in 
the  North  District  and  for  six  in  the  East  District  of  the 
countv  were  awarded  to  Til' 'MAS  C,  NELSON,  19  Upson  St.. 
Ban  Antonio,  at  $29,522.  Contracts  for  the  other  bridges  were 
awarded  to  the  TOPEKA  BRIDGE  &  [RON  CO.,  Topeka,  Kan., 
108.     Noted  May  7. 

Bridgeport,     Okln. —  (Official) — We    are     advised     that      the  • 
ro,    Rock    Island    ,v    Pacific    Ry.    has    not    yet    made   any 
plans    for   replacing    its   bridge,    washed    away   by    re- 
cent  floods.      Noted   May    28. 

+(  handler,  okln. — The  Board  of  Commissioners  of  Lincoln 
Countv  has  awarded  the  contract  for  the  construction  of 
seven  steel  bridges  across  Deep  Pork  to  P.  M.  SI'EICHER, 
Chandler,  at  $13,500. 

♦Vancouver,      Wash. — The      Board      of      Commissioners      of 

Clarke  County  has  awarded   th« tract    For  the  construction 

mi'  a  bridge  across  Salmon  Creek,  north  of  Vancouver  to  the 
COAST  BRIDGE  CO.,  Portland,  Ore.,  at  $5S00.  This  bridge  is 
on  the  Pacific  Highway,  and  will  be  of  steel,  130  ft.  long, 
with  an   ls-ft.   roadway. 

Dayton,  Ore. — The  Commissioners  of  Yamhill  County.  Mc- 
Mlnnvllle,  Ore.,  have  decided  to  build  a  bridge  across  the 
Vamhill   River  at  Dayton.     The  estimated  cost  is  $25,000. 

^Portland.  Ore.-  The  City  ' 'nun.il  lias  awarded  a  contract 
for  the  redecklng  of  the  Front  St.  Bridge  over  Marquam 
Gulch    to    JEFFREY    &    BUFTON,    at    $9107. 

♦Henderson,  Calif.— The  Board  of  Supervisors  has  award- 
ed a   contract    for  the  struction   of  a   steel   bridge  at  Hen- 

to  M    B.  WHITE,  Stockton,  Calif.,  at 
♦San    Mateo,   Calif,     The   City   Trustees  have   awarded   the 
contract     for     the     construction    of    five     relnforced-concrete 
over  San   Mateo  Creek   to  J.   II.   WILSON,  San   Mateo, 
i         f,6B6. 

\  isniiii,  Calif.     Thi    Board  of  supervisors  of  Tulare  C< 
had    plans    prepared    for   g    new    bridge   over   the    Kings 

'ii   the   Dinuba    District       The  estimated  cost   is   .-:     

Bids  will  soon  bi    asl  ed   for  its  construction. 

+  si.     Catherines,     Ont.— (Official)      The     City     Council     hn" 

rarded    I  itt  icl     tor    the   c letlor    ol    the    Ontario   St 

High    L     el      Irldgi     to     PR  INK   L.    COHE1  ira   St., 

Buffalo,  N    v  .  at    $38,1  ■'.'      Noted    Mai    "' 

Toronto,   On(       re  ■I1i.-i;i1>-     Bids    will    be   received   until    I n, 

i .    Tow  nshlp   Engr..    57    Adelaide   SI 

■    ■       com  rete 

truss  bridge  ovei  Black  Creek,  Township  of  Fork,  known  as 
Bull's   Bi 

♦Vancouver,  B.  •'.     The  Provincial  Government  has  award- 
ed   the    contract    roi    the    construction    of    the    Pitt    Brld 
Port   Coqultlam   to   ARMSTRONG   &    MORRISON,   Vancow 
100, Moti  d 

s„o(„   Domingo,  s„„i„   Domingo     (Island   of   Haiti) 

I      ill        Hid        Will    hi        I     i   ■  d     «  illim    a     few     weeks     I'm     tli. 

•    i  isama    Rl>  •  ■'    at    Sam.,    i  >.. 
Cll    .       v    .i     Collet!     .      Dlrec leneral    ol     Public 

Works. 

\\  vi  in  si  ppl  |  —mint.  \  i  ion 

Beverly.    ii"««.     Watei    malm    will   be   laid    in    Rantoul   si 

in    eat  10       H.    L,    Whltm 

*iiomi Mnss      '■  iffli  ni       Bid       -in    i i  i  iv. i    bj     the 

■ iii  June    19   foi 

!1B ns  ol 

and     neclnl  1  Ai  i on   i  '1 

Ens  i 

♦Th     ■    III    I  oi    iii.     hl|  lire  (ire 


service  has  been  awarded  to  LONG,  LITTLE  &  RUSSO,  240 
North  St.,  Boston,  at  $111,092.     Noted  June  1. 

East  Providence,  R.  I — The  East  Providence  Water  Co. 
will  build  an  addition  to  its  pumping  station.  Four  new 
filters   will   be   installed.      Joseph    D.    Fitts    is   City    Engr. 

+  Arkport,  N.  Y. —  (Official) — Bids  were  received  June  4 
by  the  Village  Board  of  Trustees  for  constructing  a  water 
system  as  follows:  FISCHETTE  BROS..  Clvde,  N.  Y..  at 
$14,370  (awarded  contract);  the  Empire  Contract  Malrael  & 
Equipment  Co.,  Inc.,  $15,325;  William  H.  Madden,  $16,205; 
Prentiac  &  Dunton.  $16,765;  and  Witt  &  Blades,  $20,506.  R. 
D.   Halsey   is  Village  Clk.      Noted   May  21. 

Ithaca,  X.  Y. —  (Official) — Bids  will  be  received  by  E.  L. 
Williams.  Treas.  Cornell  University,  until  2  p.m..  June  15 
for  installing  a  hydro-pneumatic  water  svstem  in  the  Fores- 
try Headquarters  and  Stock  Judging  buildings  at  the  New 
lork  State  College  of  Agriculture,   Cornell  University,    Ithaca. 

New  Pnltz.  X.  Y. — Bonds  for  $49,500  for  the  improvement 
of  the  water  system   were  recently  sold. 

Xew  York,  X.  Y.—  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  William  Williams,  of  Water  Supply, 
Gas  and  Electricity.  Municipal  Bldg..  until  2  p.m..  June  IS. 
for  c.-i.   valve-box  castings. 

Pittsford,  X.  Y. —  (Official) — Bids  will  be  received  bv  R.  H. 
Snead,  Pres.  Water  Comrs.,  until  June  17  for  the  construc- 
tion of  a  storage  reservoir,  the  estimated  cost  of  which 
is    $6000.      H.    C.    Kittredge,    Rochester,    is    Engr.      Noted    May 

Paterson,  X.  J. — The  city  contemplates  purchasing  the 
Garret  Mountain  tract  and  converting  it  into  a  storage 
reservoir  for  a  high-pressure  system.  The  estimated  cost  is 
$500,000.     Harold  J.  Harder  is  City   Engr. 

Allentown,  Penn. — Press  reports  state  that  the  city  will 
buy  the  Bethlehem  Citv  Water  Co.,  at  $20,S0u.  The  svs- 
tem  will   be   enlarged.      Charles   D.   Weirbash    is  City   Engr.* 

+*-Altoona,  Penn. — The  contract  for  constructing  a  reser- 
voir on  Prospect  Hill  has  been  awarded  to  D.  C.  SERBER  INC., 
New   York.   N.   T.,   at   $61,600.      Noted   June    4. 

♦Ashland.  Penn. — (Official) — Bids  were  opened  June  3  for 
improving  the  water  svstem,  about  10,000  cu.vd.  of  excava-, 
tion.  The  contract  has  been  awarded  to  the  ANDREW  H. 
HAIG  CO..  Philadelphia.  Penn.,  at  $0.71  per  cu.vd.  J.  Wil- 
liam  Ritz   is   Town    Clk.      Noted   June   4. 

firove  City,  Penn. — The  citv  contemplates  constructing  a 
water  system  west  of  Grove  City. 

Harrisliurg,  Penn. — Bids  will  be  received  by  the  Depart- 
ment of  Public  Safety,  Court  House,  until  3  p.m.,  June  15,  for 
laying  c.-i.   pipe.     H.   F.   Bowman  is  Supt. 

+Hnuto,  Penn — The  contract  for  constructing  a  water 
tower,  70  ft.  in  diameter,  has  been  awarded  to  FRED  T.  LEY 
&  CO.,  Springfield,   Mass.,   by  the  Lehigh  Navigation  Co. 

Klttannlng,  Penn. — Plans  are  now  being  prepared,  accord- 
ing to  press  reports,  by  A.  M.  Morgan,  Harris  Trust  Bldg., 
Chicago,  111.,  for  the  construction  of  a  municipal  water  svs- 
tem  and    electric-light    plant      Noted   Sept.    25,    1913. 

♦  Sankcrtovrn.    Penn. —  (Official) — Bids    were    received     May 

!'   by   the  Borough  Secretary   for   laying   water  pipe  as   follows: 

IAKER-OWENS  ('"N'STIU'Cfli'X  ('<  >..   Johnstown.    I'enn.. 

at    $696n     (award :ontract);     E.     H.    Hess,     $7447;     W,     W. 

Soupp,      J7567    and     1 mis    &     King;     $8586.       D.    W.    Dillnian, 

Altoona    is   Engr.     Noted   May    7. 

Sharon.  Penn.— The  Sharon  Watei  Worl  -  Co.  contemplates 
an  expenditure  of  about  $150,000  for  extensions  and  improve- 
ments  to    its   system. 

•  Sprum  <  iij.  Penn.  (Official)  The  time  for  receiving hlds 
tor  the  water  supplj  system  at  the  Eastern  Pennsylvania 
State  Institution  has  been  extended  from  June  S  to  June  17. 
Noted    May   28. 

Tnmii  on  ii.  Penn.  Plans  are  being  prepared  for  the  con- 
struction of  a  dam  in  connection  with  the  water  svstem.  E. 
■     Bowd    is  City    Engr.     Noted   Apr.   83. 

Crlsfleld,  Hd«— Bids  will  be  received  by  the  Mayor  and 
Council  until  June  IS  for  laying  11,060  it.  of  4-in.  and  ti-in. 
pipe. 

North    Richmond,    \n      (Richmond    post    office)     Bonds    for 

$85,000   for  a    watei    systi  centlj    voted   by   the  eiii- 

sens.     W.  S,   Pettlt   Is  Us 

Bateabnrg,   8.   «'.     Plans   are   bein  .1     B     Mc- 

Crary   Co.,    Atlanta.   Ga.,    for   the   construct! C  a    municipal 

j  stem. 

♦Lancaster,  s.  <  .  The  contract  for  Improving  the  water 
has  been  awarded  t..  the  DTSARD  CONSTRUCTION 
''''..   Atlanta,  Ga.,   at   about   $12,1 Noted    May   81. 

Chataworth,  <;n  Plans  are  being  prepared  by  the  J.  it. 
McCrarj  Co.,  Atlanta,  for  the  construction  of  a  municipal 
water    system    and    electrlc-ltght    plant.     The    estimated    est 

HiiiM-viiii'.    i. ii.     The    cltj    contemplates    issuing   bonds    for 
tor  the  construction  of  a   water  system.     J.   m.   Daniel 
is  city   «'ik. 

Macon,  Ga  Press  reports  state  ibat  the  city  "ill  .-.>n- 
Btrucl  an  additional  reservoir  and  will  install  a  booster  pump. 
n.    I '.   Langworth]    Is  Bupt.  of   the   w 

Clearwater,    Pis      The   .it\    contemplates    spending   13 
for  the  constt  water  and  a   sewer  system. 

Dade   <'U>.    Pla.      \n    expenditure  foi    the    con- 

I ".    the  Coun- 
■I 

Dajrtoaa  Beach,  Pla  (Official)  Bids  will  be  received 
ii i  Tune  20  for  th<  construction  of  a  municipal  water  sys- 
tem, Stephen  Smith,  Daytona  Beach,  is  Councilman.  Noted 
Dec     ii.    191S 

Panama  City,  Pla.     Walton  Atlanta,  Ga.,   ware 

the  low    blddi  thi    watei    •  ■ 

smuiii  Jacksonville,  Pla.  Plans  are  being  prepared  by  the 
.i    i:    \i.  .  i  irj   Co..    \  1 1., n i  i.  i;.i.  for  the  extension  ol   the  mu- 

l    B,  al.  r    1}  si.  in. 
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Phoenix  City,  Ala. —  (Official) — A  bond  issue  of  $15,000  for 
the  extension  of  the  water  system  has  been  voted.  Plans 
are  being  prepared  by  Dudley  Chipley,  Gerrard  Bldg.,  Colum- 
bus,  Ga. 

Henderson,  Tenn. — According  to  press  reports,  the  city 
will  construct  a  water  and  a  sewer  system  estimated  to  cost 
$45,000.  R.  C.  Huston  &  Co.,  Exchange  Bldg.,  Memphis,  are 
the    Engrs. 

Sonth  Fulton,  Tenn. —  (Fulton  post  office) — R.  C.  Huston  & 
Co.,  Exchange  Bldg.,  Memphis,  are  preparing  plans  for  the 
construction    of   a    municipal   water   system. 

+  Anchorage.  Ky. — The  contract  for  the  construction  of  a 
water  system  has  been  awarded  to  L.  W.  HANCOCK  &  CO., 
Louisville,   at   $25,000.      Noted  Aug.    28,    1913. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  by  the 
Commissioner  of  Purchases  and  Supplies,  City  Hall,  until 
noon,  June  17  for  furnishing  venturi  type  water  meters  and 
appurtenances  for  the  nitration   plant. 

Columbus,  Ohio — Bids  will  be  received  by  the  Director  of 
Public  Service  until  June  16  for  c.-i.  force  mains  under  Con- 
tract No.  27.   about  7292  ft.   of  6-,   S-,   20-  and   24-in.   pipe. 

♦  Lancaster,  Ohio — (Official) — Contracts  for  furnishing  c.-i. 
pipe  have  been  awarded  to  the  UNITED  STATES  CAST  IRON 
PIPE  CO.,  Chicago,  at  $24  per  ton  for  1500  ft.  and  at  $22  per 
ton  for  3000  ft.  and  to  the  AMERICAN" CAST  IRON  PIPE  CO., 
Birminghajn,  at  $23.25  for  3000  ft.  and  $25.25  per  ton  for 
1500  ft.     Julian  Griggs  is  City  Engr.     Noted  June   4. 

Maumee.  Ohio — An  expenditure  of  $60,000  for  the  in- 
stallation  of  a    water   system   is   under   consideration. 

Toledo,    Ohio — A    bond    issue    of    $1S0,000    for    constructing 

the    high-pressure    pumping    station    has    been    authorized.      D. 

H.  Goodwillie  is  Supt.  of  the  Water  Wks.     Noted   Dec.  4,   1913. 

Traverse    City.    Mich. — The    city    contemplates    installing    a 

nitration   plant.      W.   A.    Royce   is   City    Engr. 

*<  bicago,  111. —  (Official) — Bids  will  be  received  by  the  City 
of  Chicago,  until  11  a.m.,  June  25,  for  the  construction  of 
Section  2  of  the  Wilson  Ave.  Water  Tunnel.  For  particulars 
see  advertisement  under  "Contracts  To  Be  Let." 

Kast  Peoria,  III. — Plans  are  being  prepared  by  Arthur  M. 
Morgan,  Harris  Trust  Bldg.,  Chicago,  for  the  construction 
of  a   water   system. 

Kansas,  III. — Plans  have  been  prepared  for  the  construc- 
tion of  a  water  system  for  Kansas.  A.  M.  Morgan,  Harris 
Trust    Bldg.,    Chicago,    is   the   Engr. 

Antigo,  Wis. — The  citv  contemplates  purchasing  the  An- 
tigo  Water  Co.  for  $145,666.  Extensions  and  improvements 
will   be  made   if  this  property  is   bought. 

+  Me<  .i-i.uruh.  Wis. — The  contract  for  4-in.  water  mains 
has  been  awarded  to  JAMES  B.  CLOW  &  SONS,  Chicago, 
111.,    at    $26.80    per    ton. 

+I*erry.  Iowa — The  contract  for  constructing  a  500,000-gal. 
reservoir  has  been  awarded  by  the  City  Council  to  WARD  & 
WEIGHTON,   Si.,ux    City,   at   $8585.      Noted   May   21. 

Ilhodes,  Iowa — The  installation  of  a  water  system  is  con- 
templated by  the  city. 

^Alexandria.      Minn. —  (Official) — The      contract     for     con- 
structing a  reservoir  In  connection  with  the  water  system  has 
been  awarded   to   KRICHER    BROS.,    at   $5788.      Noted    May   21. 
+  l),., r    River,    Minn.     (Official) — The    contract    for    laying 
mains   has   been   awarded    b>    the   city   t"   P.   A.   class, 
I       I  .    Beall    is    Village    Clk.      Noted    May   21. 
iiiiiMnu.  Minn. — Press  reports  state  that  wells  will  be  sunk 
iply  tin-  city  with  water.     The  estimated  cost  is  $196,000. 
Pennock.   Minn. — At  a   recent    election  tin'  <itiz.ns  voted  to 
Install   a   municipal    water  system. 

- mi.t.    Minn. — Tin-   municipal   water  system    will   be  ex- 

Bonda  for  this  purpose  have  been  voted. 
Coldwater,  Kim. — See  Item  under  Light,  Heal  and   Power, 
i >.. I. .nil,,    Kan. — (Official) — Bids    will    be    received    by    the 

1     '    |i.m,    .Inn.-    Pi.    fin      tlir    darn    and 

plant.     Worley   .t   Black,    Reliance    Bldg;.,   Kansas 
[o.,  am    thi    Engrg. 
iiimurr,  Knn.     a   bond   issue  fur  $7hihi   for  the  completion 
of  it,.-  was  recently  voted.     Noted  Mar.  26. 

Kansas   City,    linn. —  Tl  ontemplati 

itod  cost  01      10,000. 
+  \.,,-tii  ■ N.-i..     (Official)-    'I'Ih-  i tract   toi   construct- 
ing a                                        ectrlc-llght  planl   has  been  b  «  b  rdi  d 
rd    '■•   the    ALAMO   ENGINE   *   SUPPLY   CO., 
28. 

w  liilaton,    \     ii  !      .in-    being    recel    ed    b      Qeorgi     Q 

■I  ■ 

]  ■ 

Moorcroft.  «  >••  i    cltlzi  ns  voti  d  to 

n  ..i    ,    .    1 1    i 

+  t  rrrlHton  «.    Mont.  foi     eai  i  h 

■  Ion   Co    to  HAHOl 

I  I      I'.    I..-wIh- 

roHN    II     110 

E    Imboi    Is  Secy. 

+  1    hl.rl.  «!,,„.      Ho 

to  EDWARD 

>   MCI 

'  I 

Iv  „|,...-     I    II  M-.  -I  d     "f 
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Wllhurton,  (>kln. — The  city  contemplates  constructing  a. 
water  system. 

Ordvray,  Colo.— The  city  contemplates  enlarging  the  water 
system.  A  reservoir  will  be  constructed  north  of  Ordway, 
near    the    present    reservoir. 

Priee,  Utah — The  installation  of  a  municipal  water  system 
costing  $10,000  is  being  considered  by  the   Council. 

Reno,  Nev. — The  Reno  Light,  Power  &  Water  Co.  has  been 
ordered  by  the  Nevada  Public  Service  Commission  to  construct 
a  sterilization  and  clarifying  plant  for  water  furnished  to 
Reno  and  Sparks  from  the  Truckee  River. 

+  \v  Ickcnlnirg,  Ariz. —  (Official) — Bids  were  opened  May  15, 
by  L.  L.  Campbell,  City  Clk.,  and  contract  awarded  to  R.  A. 
CRAIG,  Central  Bldg.,  Phoenix,  at  $9500  for  the  construction 
of  a  municipal  water  system.     Noted  Apr.  23. 

+Aherdeen,  Wash. —  (Official) — The  contract  for  furnishing 
five  tons  of  pig  lead  has  been  awarded  bv  Peter  P.  Clark, 
City  Clk..  to  the  CRANE  CO..  Seattle,  at  $4.55  net  per  100  lb. 
L.  D.  Kelsey  is  City  Engr.     Noted  May   7. 

Friday  Harbor,  Wash.— A  bond  issue  at  $14,000  has  been 
voted  by  the  citizens  for  the  construction  of  a  gravity  water 
system. 

Seattle,  Wash. — The  low  bidder  for  laying  water  mains  in 
26th  Ave.  S.  W.  was  L.  R.  Ellis,  Central  Bldg.,  Seattle,  at 
$12,411.     Noted  Jan.   22. 

The  C  J.  Erickson  Construction  Co..  Downs  Blk.,  Seattle, 
was  low  bidder  at  upper  level,  concrete,  $133, 4S1;  brick,  $145, 
173:  lower  level,  brick,  $173, 06S;  concrete,  $155,566,  for  the 
construction  of  a  water  main  tunnel  under  Lake  Washington 
Canal  at  Seventh  Ave.  N.  E. 

The  Water  Department  has  been  authorized  to  lay  a  2-in. 
main  in  36th  Ave.  N.  E. 

Coburg,  Ore. — Bonds  for  $13,350  for  the  extension  of  the 
water  system  have  been  sold. 

Richmond,  Calif. — The  city  contemplates  spending  $2,500.- 
000  for  the  construction  of  a  municipal  water  system.  D.  J. 
Hall  is  Chn.  of  the  Water  Comn. 

San  Diego,  Calif. — H.  O.  Clark  was  low  bidder  for  drilling 
thirteen  12-in.  wells  in  Mission  Valley  as  follows:  $3  per  ft. 
in  soft  earth,   $4  in  shale  or  gravel  and   $5  in  boulders. 

Santa  Barbara,  Calif. — Bids  will  be  received  about  June  15 
by  the  Board  of  Water  Commissioners,  for  the  construction  of 
a  concrete  foundation  for  the  Gibraltar  Dam.  J.  B.  Lippincott, 
Central  Bldg.,  Los  Angeles,  is  Consult.  Engr.  Noted  Dec.  25, 
1913. 

Montreal,    Qne Bids    will    be    received    by    L.    N.    Senecad, 

Secy.  Bd.  of  Comrs.,  until  June  12,  for  the  construction  of  a 
brick  building  at  the  low  level  pumping  station. 

New  Toronto,  Ont. — The  Council  contemplates  installing  a 
water  system.     E.  A.  James  is  Engr. 

Trauseonn,  Man. — At  a  recent  election  the  citizens  voted 
bonds  for  $250,000  for  the  construction  of  water  mains  and 
sewers.     Noted   May   28. 

SEWERS 

+Roston,  Mass. — The  contract  for  constructing  sewers  » 
Waverly  St.,  Brighton,  has  been  awarded  by  the  Department 
of  Public  Works  to  JAMES  J.  CONWAY,  at  $11,715.  Other 
bids  were:  Anthony  Baruffaldi,  $12,297;  Cha.-les  R.  Gow  Co., 
$13,843;  Coleman  Bros.,  $13,951;  William  L.  Dolan,  $14,310; 
West  Roxbury  Trap  Rock  Co.,  $14,62S;  Charles  J.  Jacobs  Co., 
$14,822;  McCarthy  &  Walsh,  $14,960;  John  J.  Lane,  $15,043: 
George  M.  Bryne  Co.,  $15,069;  Long,  Little  &  Russo,  $15,138; 
John  McCourt  Co.,  $16,123;  Michael  lie  Sisto,  $16,40S:  Henry 
Spinach  (Contracting  Co..  $17,508.  L.  K.  Rourke  is  Comr.  of 
Pub.    Wks.      Noted    May    28. 

Boston.  Muss. —  Rids  will  be  received  by  the  Department  of 
Public  Works  until  June  12,  for  constructing  sewers  and 
drains  In  Roosevelt  St..  Dorchester,  Seaver  St.,  Roxbury,  Lake 
St.  and    Riverview    Road,    Brighton. 

Phis  will  be  received  until  June  15.  for  constructing  a 
sewer  in  Pinehurst  St..  West  Roxbury.  L.  K.  Rourke  Is 
Comr. 

+The  contract  for  constructing  the  Davenport  Brook 
sewer,  Dorchester,  has  been  awarded  by  the  Department  01 
Public  Works  to  PETER  W  HILL  at  $89,444.  Other  bid! 
wen-    from     West     Roxbury    Trap    Rock    Co.,    $90,078;     D.     M. 

Bl &    Co..    $90,595;    I'h.nles    r.    Cow     Co.,    $95,388;    Wm.    I. 

Barry.   $97,163;    >; ee    \i.    Bryne   •'"..    $98,677;    Anthony    Bar- 
uffaldi,  $109,473;  J.   II.   Ferguson,  $112,483;   McCarthy  &   Walsh. 
112,501;    Coleman    Bros        114,977;    L.    K.    Rourke   Is   Comn.    01 

Pub.     Wks.       Noted    June     I. 

•H;iiriiii<-r,  Muss.     'I'll tract   constructing  n   trunk   Bewer 

In  Parker  St,  has  been  awarded  by  the  Sewer  Commission  to 
W,    B,    BYRNE,    WTest    Mei I.     Oeorge   N.    Dyer   Is  Chn,     Thi 

.    i  in,  ,i.  ,i  .  osl    is   $13,000. 

AAUiany,    \.    ^        (Officlnl)      Bids    u n    May    18 

bv   i  he    Hoard   ol    Contract    and    Snppl>    for  const  in.  i  Im       ewn    i 

:ii    wnks   i i;  .1.    I..   Slgretto  &    Co.,    \\ haven,    I.    I. 

it       105.286     tnd    1 1 \i  is Illton   &    Co.,    with    Mori  ill    Ruck- 

I     Co.,    '••  ".     Ifork,    N      V  .    nl     (347.161,     ill    bids    « ere    re- 

loctod,     estimate     helm:     $266.si;s.       New      1,1,1s 

,ii    i ve.i    until    3    p.m.,    June    29.    foi     the    work.      The 

it.  in     hid*     received,     Ihu    uuuntltli's     Involved    and     the    i  ni 

|ii i    iiiku    378    of   this    Issue.      Noted 

\|.i.    80, 

+  \M >.    \.    V.      (Official)      The    contract     i..r    coll    tructtng 

i  In-    Intorceptlni       owoi     lin      i u  urdi-d    in     i  hi     Hon  i  d    61 

pply    to    II  KN1I  V    CUI  .LION,    I  Milcngo,     111.,    ll 
.     i  i  .,.,i      McCarthj    X    i  I'lleron,    I'ltts- 

i Ilthlc     concreti      pipe,     $424,21  (b) 

'  . .    I09     '     i      :  .    .  •  it.,  .v    < '..  .    Wood 

ii     (a)      l«8,  I87;  (b)  I   A.pr.  :io. 

lluffnln,    \.    t.      Illdi    will   bo    ved    h\    the   Commissi r 

-I     Public    Works    until    June     i  .      for    i  mil  i,  in  line     n     ' 
Hartal    I    I    T ■    inda   si. 

*M ■>.   IV.    1.      The    lowest    Id, I    nub  milled    to   the    llonrd    8*1 

I -      that  of  Kranl 

.   I  I  :       \      i    ,.,.1,   \      I       ill  Noted 

I   I 
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New  York,  N".  Y. —  (Borough  of  Queens) — The  lowest  bid 
ceived  by  the  President  of  the  Borough  for  constructing  a 
wer  in  Newtown  Road,  was  that  of  the  Ward.  Clancey  & 
uhn  Construction  Co.  at  ?!  0.763.  and  for  constructing  the 
wer  in  Ditmars  Ave.  that  of  the  Public  Works  Construe- 
on  Co..  at   $42,451.      Maurice   E.    Connolly   is   Borough  Pres. 

New  York,  X.  Y". —  (Borough  of  Bronx)  —  (Official) — Bids 
ill  be  received  by  Douglas  Mathewson,  Pres.  of  the  Borough, 
ltil  10:30  a.m.,  June  17,  for  constructing  sewers  in  various 
reets. 
.Niagara  Falls,  X.  Y\ — The  City  contemplates  the  construc- 
<n  of  17  miles  of  pipe  and  concrete  sewers  S-  to  4S-in.  to 
>st  about  $112,000.  Bids  will  be  received  for  the  work 
>out  Aug.  1.     F.  S.  Parkhurst,  Jr.  is  City  Engr. 

+  Xiskayuna,  ST.  Y. — The  Sewer  Commission  has  awarded 
e  contract  for  constructing-  about  14.000  lin.ft.  sewers  in 
e  New  Boulevard  Section  to  JOHN'  ALLEN,  at  $11,571. 

♦  Orange,  X.  Y". —  (Official) — Bids  will  be  received  by  the 
5ard  of  Selectmen,  until  2:30  p.m.,  June  24.  for  constructing 
>out  35   miles  of  vitrified  pipe  sewers.      Frederick  A.   Russell 

Clk.  For  further  information  see  advertisement  under 
'ontracts  To  Be   Let." 

♦  Schenectady,  X.  Y. — The  Board  of  Contract  and  Supply 
is  awarded  the  contract  to  THOMAS  F.  MacGREGOR  for 
instructing  storm  sewers  in  Ave.  B,  Beaver,  Gerling,  Ray- 
ond  and  Seneca  Sts.,  at  $5179:  also  for  constructing  sanitary 
wers  in  Hampton,  Wright,  Milton,  Oakland  and  Regal  Aves., 
id  William  St.,  at  $53S8. 

•{•Schenectady,  X.  Y". — The  contract  for  the  pumping  sta- 
on  and  sewerage  svstem  for  the  General  Electric  Co.  has 
:en  awarded  to  the  BROWN  &  LOWE  CO.,  Schenectady. 

•fYonkers,     X.    Y It     is     reported     that     the     contract     for 

ying  the  sanitary  and  storm  water  sewer  in  Lockwood  Ave. 
id  the  sewer  in  Chase  Ave.  from  Wilson  Place  to  Greenvale 
ve.  has  been  awarded  by  the  Board  of  Contract  and  Sup- 
y   to   FREDERICK    E.   GROSS  &   SON,   at   $49,371. 

Miiltown,  X.  J. — Bids  will  be  received  by  the  Borough 
>uncil  until  June  15,  for  constructing  a  sewer  svstem.  Clvde 
)tts.  30  Church  St..  New  York,  N.  Y.,  is  Engr.  Noted 
?r.    23. 

*Xewr,rk,  X.  J. —  (Official) — Bids  will  be  received  by  the 
issaic  Valley  Sewerage  Commissioners  until  2  p.m.,  June 
,  for  the  construction  of  part  of  Section  9  of  the  Main 
tercepting  Sewer  in  Newark  and  Belleville.  William  M. 
•own   is  Ch.  Engr.      John   S.   Gibson   is  Clk.    of  Comn.      Noted 

the  issue  of  May  21  that  bids  were  to  be  received  June  25. 

Trenton,  X.  J. — The  lowest  bids  submitted  to  the  City 
immission  for  constructing  drains  in  Morris.  Roebling,  Re- 
re  and  other  streets  were  those  of  the  Braithwaite  Build- 
g  &  Construction  Co.,  for  Sect.  2.  $25.5S2.  and  Sect.  3.  $21.- 
2:  and  Antonio  De  Lucia,  for  Sect.  4,  $9492;  and  Sect.  5, 
402. 

♦  Richmond,  Vn. — The  contract  for  constructing  the  Wash- 
gton  Terrace  sewer  has  been  awarded  to  SAVILLE  & 
.AIRBORNE,  at  about   $12,500. 

Allendale,  S.  C. — The  H.  S.  Jaudon  Engineering  Co., 
vannah,  Ga.,  is  preparing  plans  for  a  sewage-disposal  plant. 

Dade    City,    I'la. — The    city    contemplates    the    construction 

a    sewer    main    and    septic    tank. 

(nnlon,    Ohio — Kids    will    be    received    by    Z.    "W.    Kent,    Dir. 

Pub.  Ser.,  until  noon,  June  16,  for  constructing  sanitary 
wers-in  various  streets. 

Cheviot.  Ohio — The  city  has  voted  to  issue  $30,000  In  bonds 
r  sewer  construction. 

Cleveland  Height*,  Ohio—  (Warrensvllle  post  office) — Bids 
111  be  received  until  noon,  June  15,  by  H  H  Caiiticld,  Village 
k.,  Beckman  Bldg  ,  Cleveland,  for  constructing  a  storm  and 
nltary  sewer  In  Scarborough  Road.  The  F.  A.  Peas.-  En- 
neerlng  Co.,   Marshall    Bldg.,   Cleveland,   is    Birgr. 

+  iM'niii«mi.  Ohio-  -It  is  reported  that  the  contract  for  con- 
ructlng  .-i    sewage  disposal    plant,  has   been   awarded   to  the 

1)NES  CONSTRUCTION   CO.,   Mount   Vernon,  Ohio,  at   $21,500. 
Norwood,   Ohio     Tin     only    bid    received    by    the    Hoard    of 
>ntrol    for  construct!!!-                           Bd    Sewer  Bystem   was  sub- 
iu..]   by    Putnam   &  Price,  al      - 
+  1111111111..11.1,    in. 1.     (Official)-    The    contract    tor    coi 
g  a  deep  main  sewer  sj    tern  ai    I   pumpln      Btatlon   has  1 n 

trarded  by  the  Hoard  of  Public  Works,  to  the  UNITED  CON- 
DUCTION CO..  Hammond,  ii  <i  9.79.'.  other  bids  were: 
i  ivene,  $782,633  1  h  Dowdle,  $726,871:0  F  Proud- 
It,  $716,907.  Peter  J  ms  la  Cltj  Engr.  William  K..11. 
City  «'lk.  Noted  .Mar  28. 
+  Mlddletown.     in. I.     Tin'     contract     for     constructing     2.61 

lies  of  vltrlii.-.i   i'ii"    bi rs   has   been  awarded   !••  the   .MIN- 

CH    CONSTRUCTION    CO.,    Ni  .1      11 

>wney,  253  Union   Bid  in,   Is   Engr, 

Flint,  Mich.  Bids  will  be  received  by  the  City  Clerk 
til  June  i"..  for  furnishing  vitrified  and  concrete  sewer 
pe  nnd  fittings,  mnnholi  tigs  for   bal- 

ce    of    year    ending    Mar.    I.    1915        I'     0.  Cltj 

k. 

+t  hl.nnn.   111.     The  en  for   Installing   a    turbine   and 

nerator    unit,     with     Worthlngton     condenser    with     mot 01 
Iven    accessories    for    the    39th    St.    pumplni 
njtar      D  GENERAL  El 

IIC  CO.,  at 

♦Chicago,  ni.— (Official)     Bids    will    !..■    received    b]    John 
1  ilstrlct,    700    South    Mi. 
until    noon,    1  North   Shore 

.    Contract    No     3       Thomas    A     Smyth    Ii 
>«.  of  the   Bos 1  'i   of  Tt  -   I 

Peorgetotrn,  IU 

item   were   received    rroi  n,     m     ... 

•.«■'"      Vl(  xand.  r    R     Todd,   CI 178,827  Public   8, 

1     ■'-•oh     mm ■•     ai  Co.!    St     ■ 


Warsaw,  III. — Arthur  M.  Morgan,  Harris  Trust  Bldg.,  Chi- 
cago, is  preparing  plans  for  a  sewer  system. 

+  Ashland,  Wis. — The  contract  for  constructing  sewers  in 
various  streets  has  been  awarded  to  JOHN  SANDSTRoM,  at 
$14,300.      J.    W.    Day    is   City    Engr. 

Fond  dn  Lao.  Wis. —  (Official) — The  lowest  bid  submitted 
for  constructing  storm  sewers  was  from  John  R.  McCabe, 
Fond  du  Lac,  and  for  constructing  sanitary  sewers  from  A.  C. 
Schreiter.  Manitowoc.  Wis.  J.  F.  Hohensee  is  Citv  Clk.  Noted 
May  2S. 

Mayville,  Wis. — Plans  are  being  prepared  by  Arthur  M. 
Morgan,  Harris  Trust  Bldg.,  Chicago,  for  a  sewer  system. 

Oshkosh,  Wis. — Bids  will  be  received  by  the  Board  of  Pub- 
lic A\  oiks,  until  June  19,  for  constructing  a  sewer  in  Cath- 
erine  St.      G.    H.    Randall    is   City    Engr. 

♦  Plymouth,  Wis. — The  contract  for  constructing  a  sani- 
tary sewer  has  been  awarded  to  WILLIAM  SIMMINIVER, 
Plymouth. 

+Reedshnrg,  Wis. —  (Official) — The  contract  for  construct- 
ing the  lateral  sewer  in  Rooster  Boulevard  has  been  awarded 
t°.  WILLIAM  MILLER.  Reedsburg.  William  H.  Dierken  is 
City   Clk.      Noted   May   2S. 

Wales,  Wis. —  (Official)— Bids  will  be  received  bv  M.  J. 
rappins,  Secy..  State  Board  of  Control,  Madison,  until'10  a.m., 
June  19,  for  constructing  a  sewage  disposal  plant  at  the  In- 
dustrial school  at  Wales.  W.  G.  Kirchoffer,  Madison,  is 
Engr. 

Alkona,  Iowa — The  City  Council  has  ordered  the  construc- 
tion of  7  00  ft.  of  8-in.  and  1600  ft.  of  6-in.  sanitary  sewers. 
Theodore  S.  De  Lay,   Creston,   is  Engr. 

Bettendorf,  Iowa — Plans  are  almost  completed  and  bids 
will  be  asked  about  June  15,  for  constructing  a  sewer  sys- 
tem in  the  western  section  of  the  city.  The  estimated  cost  is 
> . ;  1 . 1  h  1 1 1 . 

Des  Moines,  Iowa — The  City  Council  has  ordered  the  con- 
struction of  the  northwest  sewer  svstem.  The  estimated 
cost  is  $300,000.     Frederick  N.  Carss  is  City  Engr. 

+  l)uiiuiiue.  Iowa — The  contract  for  constructing  sanitary 
sewers  111  Malady,  West  Eighth,  and  Cardiff  Sts.  has  been 
awarded    to    the    C.    B.    McNAMARA    CO. 

♦  Greene,  Iowa — The  contract  for  constructing  about  >• 
mile  of  sewers,  and  a  sewage  disposal  plant,  has  been  award- 
ed to  the  DEARBORN  CONSTRUCTION  CO.,  Waterloo,  Iowa. 
Noted    May    14. 

Crosby,  Minn. — Bids  will  be  received  by  the  Village  Clerk, 
until   June   20,   for   constructing   storm   sewers. 

Fredonia,  Kan. —  (Official) — Bids  will  be  received  until 
June  19,  by  R.  A.  McGregor,  City  Clk.,  for  constructing  an 
outfall  sewer  to  Fall  River,  a  distance  of  two  miles.  The 
work  includes,  septic  tank,  repairs  to  dam  and  about  six 
blocks  of  paving.     Noted  May   7. 

Xiekerson,  Kan. — Bids  will  be  received  by  the  Citv  Clerk 
until  1  p.m..  June  12,  for  constructing  sewer  and  water  works. 
Worley  &  Black.  Reliance  Bldg.,  Kansas  Citv,  Mo.,  are  the 
Engrs.     Noted  Apr.  23. 

Stanton,  Xeb. — The  Lytle  Co..  Sioux  Citv.  Iowa,  is  prepar- 
ing plans  for  constructing  about  S000  ft.  of  S-  to  18-in 
sewers.      The   estimated   cost    is    | 

Anaconda.  Mont. — The  City  Council  contemplates  the  con- 
struction   of   storm   and   sanitary   sewers   to   cost   about   $200,- 

White     Sulphur    Springs.    Mont. —  Bids     will     be     received    bv 
George    Wallw.uk.    Town   Clk.,   until   S   p.m.,    June    15,    for   con- 
structing    a     sanitary     sewer     system     and     sewage     disposal 
plant.      The  G.  1  ha  vz- Jaqueth    Engineering  Co.,   Billings     Mont 
is  Engr.     Noted  Feb.   12. 

Clarendon,  Ark.— Bids  will  be  received  bv  the  Citv  Secre- 
tary, until  June  24,  for  constructing  a  sewer  system.  'Winters 
&  Dove,  Fort  Smith  are  the  Engrs.      Not.-. I  Jan".  29. 

Lewlaton,    Idaho — The    City    Engineer    is    preparing    plans 

for    constructing    sewers    in    various    streets. 

-The  city  contemplates  the  construction  of 

Scuttle.    Wash.— All    bios    received    bv    the    Board    of    Public 
Works,    tor    Installing    .1    sewer    in    East    56th    St     have    been 
'1.      New    bids    will    soon    be    called. 
Klamath  Fails.  Ore.— The  city  Engineer  is  preparing  plans 

for   tin-    construction    Ol    a    Bewer    system    In    the    Mills    Addition. 

Seaside,  on-.  -Bids  received  by  the  City  Council  for  con- 
structing   trunk    sewers    have    1 n    rejected        New    bids    will 

1    for. 

,     Chi Calif.     Bids  «  ill  Boon  be  called  by  the  City  Trustees 

fed  '.'■.' 1  st"  fs  $ -.mm"'  S'     '"    Morehea°    Corner.    '  The 

Baeondldo,  Calif      The  Cltj    Trustees  contemplate  the  con- 
"it   of  a  sewer  and   a   Beptic   ta 

Fresno.     Calif.      The     City     Trustees     have     decided     to     con- 
crete  sewer   at    the   Beweraa-e   fa?m 
"mated   coi  „,:  [a  city    Engr?' 

.ri.ii,.,.    (  i.iir.     The    lowest    bid    submitted    for    the    con- 
Btructlon    ..f   Section    A    ..1    the    ,,,,,,,,,.,.,1    aewer    Mstnu     was 
-•    Co.,    Healdsburg.    Calif.,    nt   $5850. 
Long  Beach,  Calif.     The  cltj    has  % .  >t  ..t  t..  Issue  $346,000  in 
bondi  onstructlon.     Harrj    B.   Riley  I 

+  1.1.S     insrele*,    Calif.     The    contract     foi  dinar     ., 

jewel    in  Santa    M01 

to    r     W.    WHITTIER,    Title    Insur- 

1   of  Public  Works    until 
Mi.-     Alameda     st      storm 

vhu-   tin-  street.     The  storm   sower    exclii" 

i,„-     in 

and      \  I  ' 

Richmond,   Calif.     !:i.'  ,  ,.,1   bj    the   cltj    council 

for  coi  ven    In   the  St.  ,  •    Sanltnrj    ni 

"'     ""  bin. unl      at 

and    Bl 


370 


ENGINEEKING     NEWS 


Vol.  71,  No.  24 


o_u«      Riris    have    been    received    by    the 
San    Francisco,    (alif.-t,i(is    iwx(      it  sewage 

BoaTd    of    Public    Works    for    the   ™    '"rto^^ 

R^r^Cof.n^ 

&^S8&:«l8rS5rS5  crt||4     «er  Equipment 
Co     $11,528;  Byron  Jackson  Iron  Works,   $11,955. 

f-iif      The    Board    of    Public    Works    has 
San    Francisco,    Calif.— 1  he    £ oi aiu  between   41st 

ordered   the  construction   of  seweis  in  .n...^ 

^^hfBVafd    of   Public   Works   will    soon    can    for   Wd»    far 

Sonth  Pasadena,   CaM.-Bids  ,£«  ^ £«*S*  ^/ctio"     of 

Scott.  City  Clk.,  until  June  a ^v,l  work  remiii  e^  about  S0.360 
Ti^oIo-^%\Ximir  ^ncr^-eX  pipe,  S4  flush- 
tanks.  12S  manholes,  Ts,  etc.  „„,,__« 
+S«.  Lambert,  Clue-It  is  reported  that g  the ,  To wn  Council 
^|h?AV|tCledo  ^r^^^B^A^GTR^Mon^aif  ayt  $69,081. 

Assiniboia.  Man.-It  is  reported  that  the  contact  f «  con- 
g&rfif  „J~l!e«w^  ^A.^VanVoRENBEECK  & 
CO.,  at  $11,531.  . 

Transcona,   Man.-See    item    under    Water    Supply    and    Irn- 

Ba+Es«in.a.«,  B.  C.-lt  is  reported  that  the  contractor  con- 

S^«r«|S  .Vp'SSSU  Plans 
forItSeicStionP°Bteo1f  ^  s^we^^K^ost^out  $100,000. 
Plans  will  be  completed  about  July  1. 

„    n     r The    Citv    Council    has    decided    to    con- 
Vancouver,    B.    C. ine    i^iiv    V"u'      „   ,,        ..  is  En.gr. 
struct  sewers  in  various  streets.     F.  L.  r  euowes  & 

GARBAGE 

.,  .•sewssRta'  turtiss  bw rfi£ 

Broadway.     New    York      representing ^  tl  e     Greer.  J  fop  a 

ffis^is^afpllnr  rSAACleAvellndeII  Di,  of  the  Bureau. 

Farrc...  Pcnn.-The  Board  ^f  Health  plans  t0  construct  a 
garbage  disposal  plant.     I.  S.  Hoiovitz  is  oety. 

Homestean.  Fla  -S  E.  Livingston  Cit^Clk^is^sking  for 
bids    for    the    construction    oi    a    ec  "&&<= 

«-.   .-»      The  Pacific  Reduction   Co..  Los  Anee- 

lei^wm  ^S-1'r,t»P   C°nCrete   Sarba66   " 
tfon   plants  at  2654  Leonard   St. 

STREETS    AND    ROADS 

,    ^S&ll-    WorKB    Department 
lids    will    be    receive,     by    the   p       !c      vement   on   Eustis 
until   J  'r    ,;     R°ou?lce  is  Comr. 

-'0"^nri«rb«i 

I         on    Tra.r.i     <  ■  ,;/,      ■.,,    ,    ,,,„     st.     between 

1      ' ;""   J, "tying   ap- 

< •«■   ':»"-•. .V.«VM-r  S25imS3sw "ton  bekun 


Ahern  Construction  Co     WilUmanUc     (a)   $10,773,    <bj $13.87* 

?!«"£*#  B^S^  W   $9374.    (b) 

'12'Ne9w  London  a  section  ^^^^."1?—^^: 
tion,  on  Broad  St.,  f •  D;„,  „n  of  reinforceiJ  concrete  con- 
$1.27  per  sq.yd. also  a  sf.ttlIonpP3II.c*eeljr.  c„ ,  $7.15  per  cu.yd., 
Itruction  on  Williams  St.  B  D  Pic.  ce  J  ^.-J  p|  Al.rigoni 
5c.  per  sq.yd.  extia  wr,nv*]>1euac!!'to,.  maintenance;  New  Lon- 
fon3,Co,^t:1u1c?itoOnVnCo!7N9ewndLon0Son.   $7.90   and   12c.   for   main- 

ten|no?teon  and  Coventry  Tow-hips   about ^10  135  Un .ft    native 

stone  macadam  (a)  or  gravel  to>  constni cuo  Midd,elown> 
ford-Providence -Turnpike  .A ^^^^  Britain,  .  (a)  $23 ,138. 
Conn.,     (b)    $18,247,    A.    e.    >-  will  mantic,    (a)    $2a,- 

&2  $(1b9)42$i9^S?aG°ooCdmanrU&  Trumbull  Co  Litchfield  (a) 
llliT^V  i.19D42  Bridge's  Sons  Tne  Hazardvine  (a)  $25  194, 
piersen    Engineering    &    t  out act  i g    t    ■ .  (b)     $22,573; 

135;  Stafford  ft  Mather,  Hartfo  d  a)  *~%3  027,  '(b)  $19.- 
John    de    Michiel   &   Bra,    Torringtc n,    u.     ,  $24,405,    (b) 

m  %\  W gi:  V-H»M  A  ^bT&&0.rpora- 

^Che^T^^ 

reinforced   concrete     CM    or  gravel    fOcon^tru  _ 

Ave.  Edward  B.  Reilly.  Si  •„.  »  u lie ■*}[•;,£,  &  Hro  Torring- 
394,  (b)  $25,696,  (c)  }H>,H-i ■  J°,nn  ci%  rot,  it  N  Clarke,  Mil- 
ton, (a)  $22,394,  (b)  $26,420,  (c)  $13^2  J,  EN.  ^'a^K^aveni 
ford,    (c)    $9793;   Connecticut  Hassam   Paving  Co  ■   new   n  . 

(special  bid),  $16,997;  A.  Brazos  &  Sons  M^ldletow  ,  , 
$7836:    Kellogg   ft   Gregory,    TJanbury,    (a)    ^9.3.)4,    .    ,    |  5_ 

c)    $S518;    Leonard    Suzm.Me. den      ',?, lldietown,    (a)   $18,722. 


fto 
■ 


.•Si 

: 


,    ;:./:Vya.     Noted  Apr 

'.■;•;-. 

ho    !  f    •"  h    w  Com" 

,     |Vn.?     ■   it!   i       I 

'  ',   ,.  ,„i  Tu  '  

I      cadwoll,  Ni        Brl 

'        Corpon n, 

I        til    C.77 

i8Hn.ft.ti  itlv«   i  torn    (a  i   or 


(c)    $8518;    Leonard    Suzio,    Men.  en      .a       *';-^:n    ',a')   |18,722. 
(c)   $8308;  Frank  Arrigoni   ft  Brothel.  M  d.U    t..u  "•        ^  *t    (a) 
b)    $20,662.    '?)    $6963;   B    D    Eierce    J  •    Co      Lydg   p  & 
$1S,072,    (b)    $19,042     <f)    $8069.      Piersen    '-i  ^    J12,81d; 

A'aCCinSsteC,%e?ga,'tJr.,dCo'nas)trf,c1tion1'  C^   HeVt0  Hartford,     (a) 
•^orS^w^U^ttfeVV    "t..ftnceOenerete    (a,    Mtu- 
minous    macadam,    (b)    or    reinforced    oonc.ete    (c)    co 
tion    on    the    New    Haven    Road       E.    N.    ClarK e,    m  tfordj 

$20,114:     Piersen     Engnieeri..^     ft     tonnaenng  ^  (a) 

(a)     $20,493,    (e)    $22  6U;    K.llogg    ft    <V ego,  j      ^  Rridge- 

$19,631,  (b)  $15,851,  (c)  $20,945.  B.  P.  l  ie.ee  ;  •  Dalev  Co., 
Port,    (a)   $18,519.    (b)   $17  4.8.    (c)   $      .060,  Robe, t ^i  & 

New  Haven,  (a)  $20,896,  (b) '»!•.,.. '»:  'i ,' 6  / S4.  (c)$21 .074; 
Crouett&Co.,  Tornngton  (a  $1S ,117,  (1)  »l  •  •  (b)  ,,4,591, 
Frank   Arrigoni   ft   Bra,   Mi  bib  t..w  n       .  ^  r  ration,   Narra- 

(c)    $17,713:  Bristow  Brothers  ft .    Krio«    es  1 

gansett  Pier,  R.  I.  (a)  $18,657.  (b)   |i».«u».   ^'rap    rock     (a)    or 
Simsbury    Township    about  ,6645    Hn  tt     ti  ^  simshury 

native  stone  macadam  Ponstruct.on  on  the  we  Hfirtfo,.f,_ 
Road:  A.  C.  Sternberg.  Jr.  .Co.ns„t,(S^1"t".,0tibn  Co.,  Hartford, 
(a)    $7890;   Piersen   Engineering    ft  Const   u^ton,  (a) 

fa     $10,460.    (bl    $10,712;   A    J    Ketohin  ft  Son     l(a, 
$7949;  Olin  T.   Benedict,   Pittsfiel.l.    ai.is  s      . ...    r  .     $0641; 

Ihern  Construction  Co  W.llimant  c.  (a,)  »1U ■  l;  ^  Mmer 
A.  Brazos  ft  Sons.  Middletown,  (al  *-,1-h'  ('|  ^  «75S9;  Caesar 
Contracting  Co..  Hartford,  Conn  a)  ft**?-^  »le  Michiel  ft 
A.  Rossi,  Tornngton  'a>$s •,':'*•  .'P„nv  Frank  Arrigoni  ft  Bro., 
Pro.,  Torrington     'a>   $«451     (b)   J6    9,,  r,  anK    A       ^  Un  ft_ 

Middletown,  (a)  $8691.  (b)  »?-'-J-  ,Jr|,,.i(l!rP  -Road.  Ahern 
gravel    construction    on   the   Poindester   B, ,  1    e    i  oa  thp,._ 

Construction  Corp  W,  .mnnh  $9699  S ^«";.«  ton_  „B68; 
Hartford,  $78159:  John  de  M.eh.el  ^  > '' ";•  .'  Braf0s  ft  Sons, 
A.   J.    Ketchin   ft   Son,  Tarfffville    $12,108     A^,,a  ^ 

Middletown.  $9923:  O  in  T-  Be"edl|r\r?iorf  ,8460j  Caesar  A. 
Robert   G.    Miller   Contracting  C ....    1 1.. Tt  _oi .  ■    .  ruction 

^?SH^o^t$12J^?SFr;n\rlr{d^nleT,BVo..    Middletown. 

$,°S7,2ymour  Township  a  section c; nf  plain ,  (a)  or ^"foroecl  con- 
crete (b)  construct, on  on  Hay  St  «  '  'ro.  Bridgeport. 
Haven,    (a)    $2008     (b )    $221 6 .   B.    H    P'cm  e  Jr.  C.O..   x  N    ^     ( 

TricV.  Dergr"  (a)  $1981.  CM  M10|:  Cq^neoMcui  fiaseam^v^ 

ment    Co..    Now    Haven,     (a)     $  1819.        \     so    t        ,.,,„,.,,.,,,     ,0)    on 

macadam    (a)    plain   '''''''';,'       Kw    it  v'n     (a)    $1178.    (l» 

lir 1    St..    Hubert    1>.    I>ab-.v    Co      New      ;•«"•>,       >(    ,    $llSRi 

$1186.    (c)    $1610;    B.    D.   Pierce    Jr.    Co.,    Bbl.l.o,  () 

?b)  $H58.  re)  $2080:  Union  P., vn.sC  •■  s chene <t  ni v.  i  j* 

$1937:    IVilliM    J.    Wall,   Xl'Jr;:'1^;;"^^    8-$Co9,noetieut    Hassa.u 

„:,,,!  Tracy.  He.-bv.  (b '$!'"'•'•  c-1  »  -  ■  ,,it,„nin„„s  concrets 
Pavement  Co.,  CM  J.1."?:  ,,.■,,,„,„,,, r>us  macadam  (dj  plain 
(a)  warrenite  (b)  atnleelte  (c)  pit um  ';;  "■  '  ...  ,  sl  Roberi 
,„„„.,„,,.   ,,.,   or   reinforced   concrete   Cf)   «n   '_  ..m<   .  j  ■ 

D,    Daiey    Co.,   New  Haven.    Con    .      ,n    $6^    3     <"    >     ,,,    ,n 
$8378;  li.  D.  Pierce  Jr.  Co..  B.  i.lgo,, n.t      "'  *!L    {•  ^   $l,s!.4:  Wil- 
I6E;  Union  Pavlnsr  Co.,  fehenentaflv,  n  ,|,,u;m,.,1  T,,,rv. 

"am  J.  Wall.  Torrltvrton.  Ce)  $«12R.  cn  ^-  ;„„'  u,,,,,,,., ,  ,■,,, 
Derby,    (a)   $8726,   (e) .$7486,    «>   »IJ°'j    a    Rhode    island    Co., 

tss^himss^ ■ -"'  - 

followlna    li:  i    only   the   names  oi    '"f-rden   to  the  lowest  bid- 

Road  no   ■^^v--;;:^.;''i\nJI,';:-,:,78'''X!:a.,,,'!^ 

£XchTlhlX?ac5.f35f{^l^^^^ 

V1,;;  o^'con^tru^tlonCo'BSfftla  K»U»7;   BoVey  a   H 1- 

ton.    Ro,  h<    <■  r.   $91  0  ■",,,,     Vn ,.,.        mi ,„v    c ,tv, 


;:: 
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Hempstead.  SS5.691:  Connecticut  Hassam  Paving  Co.,  New 
Haven.  Conn.,  $84,675;  Brooks-Julian  Co.,  Rochester,  $87,971; 
Schroder-Hicks  Construction  Co<,  Rochester,  ?S6j,769;  Mc- 
Laughlin &  Burchill,  Syracuse,  $S2,301. 

Road  No.  5452.  Irving-Silver  Creek.  Chatauqua  County, 
3.53  miles.  '  S.  T.  Benson  &  Co.,  Jamestown,  $77,972;  Swank 
&  Mclntyre,  Hornell.  $7S,157:  Serviss  &  Mac  key,  Youngstown, 
175,261;  Chambers  &  Barnes,  Rochester,  $74,523;  Barrally  & 
Ingersoll,     Rochester,    $73,977. 

Road  No.  54S5.  Moores  Forks-Ellenberg  Depot.  Clinton 
County,  9.63  miles.  Weed  &  Walsh,  Mechanicsville,  $103,710; 
Richard  Hopkins,  Troy,  $104,418;  Michael  Fitzgerald,  Chat- 
eaugay,    $107,204;     Spellman-Oliver    Co.,     Chateaugay,     $96,912. 

Road  No.  5484.  Amenio-Delavergne  Hill.  Dutchess  County, 
2.09  miles.  W.  J.  Mertz,  Port  Chester,  $33,262;  John  DeMichiel 
&  Bros.,  Torrington.  Conn.,  $34,504;  Frank  Arrigona  &  Bro., 
Middletown,  Conn.,  $33,950;  James  Garafano  &  Son,  Inc.,  Mt. 
Vernon,  $32,S09;  Joseph  Mascetti,  Torrington,  Conn.,  $34,S95; 
Olin    T.    Benedict.    Pittsfleld,    Mass..    $40,392. 

Road  No.  1182.  Cape  Vincent-Watertown,  Part  2.  Jeffer- 
son County,  S.3  miles.  Burns  Brothers  <&  Haley,  Watertown, 
$85,96S;  Guv  H.  Miller,  Watertown,  $76,680;  Chambers  & 
Barnes,  Rochester.  $83160;  Wood  &  Tompkins,  Hilton,  $79,S05; 
Burns  &  McConville,  Ogdensburg,  $77,469;  Thomas  O'Brien, 
Watertown,    $79,264. 

Road  No.  1187.  Rush-Mendon,  Part  2.  Monroe  County,  3.05 
miles.      Town   of   Mendon,    Mendon,   N.   T.,    $20,141. 

Road  No.  54S0.  Highland  Lake-Montgomery,  Orange 
Countv,  1.S7  miles.  Rudav-Saunders  Construction  Co.,  Troy, 
$55,306;  Frank  Arrigona  &  Bro.,  Middletown,  Conn.,  $56,976; 
Renry  McNamee,  Eddvville,  $55,381;  Abner  M.  Harper,  Inc., 
Newburgh,  $57,977;  Samuel  Beskin,  Beacon,  $56,243;  John  F. 
Donovan,    Saugerties,    $59,049. 

Road  No.  11S3.  Round  Lake-Maltaville,  Saratoga  County, 
1.16  miles.  John  B.  Dower,  Ballston  Spa.,  $12,220;  Elmer  J. 
Latus,  Albany,  $13,339;  Thomas  Leonard,  Saratoga  Springs, 
$12,330;  Thomas  M.  Navagh,  Saratoga  Springs,  $12,509;  Ford  & 
Greene,  Schenectady,  $13,039;  Flood  &  Van  Wirt.  Hudson 
Falls,   $13,409. 

Road  No.  1190.  Watkins-Salt  Point.  Schuvler  Countv, 
1.11  miles.  John  W.  Gurnett.  Watkins,  $9,866;  Fort  Schuvler 
Construction    Co.,    Utica,    $10,6S6;    Wm.    H.    Madden,   Rochester, 

Road  No.  1003-A.  Mitchell  Street — East  Town  Line  Tomp- 
kins Countv,  0.20  mile.  Patrick  D.  Conwav,  Ithaca,  $2S02; 
Port  Schuyler  Construction  Co.,  Utica.   $2S49. 

Road  No.  1188.  Creton-Cayuga  County  Lane,  Tompkins 
Countv,  2.77  miles.  McLaughlin  *  Burchill,  Syracuse,  $40,- 
614;  S.  P.  Hull.  Cortland.  $40,937;  Wm.  H.  Madden,  Rochester, 
$4S,246;  Fort  Schuyler  Construction  Co.,  Utica,  $41,928;  Nathan 
E.  Young,  Harpursville,  $43,154;  James  Rossney,  Buffalo,  $41,- 
306. 

Contracts   for  the  Repair  of: 

Road  No.  180,  Allegany  Co.:  Bradley  Nolan,  Corning,  S14,- 
950;  Wm.  J.  Fox,  Oramel,  $14,367;  Wood  &  Tompkins.  Hilton, 
$13,613;  Greece  Consolidated  Co.,  Rochester.  $13,859;  Frank  J. 
Foote,   Nunda,   $13,679;   William   J.   Fox,   Oramel,   $13,826. 

Road  No.  592.  Cavuga  County,  Edw.  F.  Brayer,  Auburn, 
$14. Mi',;  Greece  Construction  Co.,  Rochester,  $14,917;  Flood  & 
Van    Wirt,   Hudson    Falls,    $15,910. 

Road  No.  249.  Fulton  County:  Flood  &  A'an  Wirt,  Hudson 
Falls.  $16,824;  Fort  Schuvler  Construction  Co.,  Utica,  $17,279; 
John  P.  Dugan  &  Co..   Amsterdam,  $17,105. 

Roads   Nos.    726    and    5H14,    Madison    County:    De    Barber   & 

Hill.    Fulton,    $7397;    Ballard    &    Maher,    Oneida,    $7416;    Phelan 

&    Sullivan,    Utica.    $13. 707:    Fort    Schuyler    Construction    Co., 

87665;    Richard    Hopkins,    Troy,    $7731:    Wm.    F.    Cogley, 

XJtica,   $7907. 

Roads  Nos.  9S,  99  and  100.  Monroe  County:  Ribstine-Holter 
Co.,  Inc.,  Rochester,  $5596;  Brooks  &  Julian.  Rochester,  $5539; 
Dale  Engineering  Co..  Utica,  S5245;  Wood  Ji  Tompkins,  Hilton. 
16636:  Van  Ostrand  &  Kennedy,  i'entleld,  $5470;  R.  F.  Flana- 
gan.  Fairport,    $5803. 

Roads  Nos.   79,  255,   252   and    402.   Monroe  County:   Dale    En- 
gineering   Co.,    Utica,    $10,737;    Louis    H.    Brotseh,    Rochester, 
111,415;     Bonney    &     Hamilton,     Rochester,     $11,257;     Rib 
Bolt'      Co.,    Inc.,  Rochester,  $11,345;   Wood  &  Tompkins,  Hilton. 
$11.:,  17:    lirooks   .8-  Julian,    >  11, 167. 

Roads    Nos.    253    and    254,    Monroe     County:    Ribstine-Holter 

Co..   Inc.,   Rochester,  $4193;   I is  II.   Brotseh,    ' 

R.  F.  Flanagan,  Fairport,  $4355;  Brooks  &  Julian,  Rochester. 
14088;  w l  ,8:  Tompkins,  Hilton, 

Road    No.    5139.    Oneida    County:     Wm.    P.    Cogley, 
17861;   Newport    Construct    in    Co.,    Herkimer,    87217. 

Road    No.    49,    75,    I  nty:    Phelan 

fc    Sullivan,     Utica,    $17,488:    John     Jol  ruction     Co., 

I      (1  nieklson.    Syracuse,    M7.7I3:    Nathan    E. 

Vo.m:  ,   Harpursville,  $17,657;  William  Hazzard,  Truman 
■7.877. 

I: Is   Xos.    2S2   and    283  nty:    Henn     Mcr 

7,966;   James 
lar.ifnno  \-  Son.  Mt.  Vernon,  $16,867;  Schunnemunk  Construc- 
I  1,963:    Daniel   10.    I->  neli.   Huntil 
.;     Mm  ray     ,  Inc.,     I  lenter     Moi  l< 

Roads  Nos.  387,  I   890,  Orleans  County:  Woi 

Fompkins,     Hilton,  n3:     ltmlil<      .-.      Clawson.     All. ion. 

'i   laminoiid-'i  ruction    Co.,    Mlddleport,    $9718. 

Roads  Nos    9ii    5l(  6  689,   Rockland  County:  W.  P. 

Id     Construction     Co.,     N'  w     Yo  ietna     Con- 

.  Babylon,  $9987:  Henry 

fcNamee.    K.ld'vville.   $8513:    \V.    D..\le.   s :.  riles.   $!■.". T5:   Mur- 

Road   No.    ',  :,  llOy,   Seh,  Meet;,, ly, 

Road    No.    on;,   Tompkins   County:    McLaughlin   .8-    Burchill, 
rd    Hopkins,    Troy,    $21,127;    W. 
■rd.   Triimansburg.    $18,562;    Vv.    Hazzard.   Trumansburg,   $17.- 
■j;  W  .   T.    II.   Oil!   Co.,   Or<  a< 

lend     r. 

Road    Nos.    1  18.    i  I  niity: 

■in  F.   Donovan.   Saur.i-rl  I.  s.    ■■'::.'     i       Son. 

nr      mi     Vei  nun     ■ ::  i,r lo  s  town, 

KA52:  Frank  Arrli  BroB..   Middletown,  Conn.,   $26,092; 

;.  t    i ;      i '.  "    '  Qard  tier,  I  Jenter 

Repa'ii  ping,  turnishli 

|j  h,.     oil    In    1 884,  t  10,   5078) 


and  Lewis  County  (Highway  No.  937):  Spellman-Oliver  Co., 
Chateaugay,  3.5c.  per  sq.yd. ;  Richard  Hopkins,  Troy.  3.97c. 
per  sq  yd. ;  Fred  S.  Easton,  Jr..  Potsdam,  4.8c.  per  sq.yd.; 
American  Car  Sprinkler  Co.,  Worcester.  Mass.,  2.7Sc.  per  sq.yd. 

Repair  Contract  No.  628,  for  sweeping,  furnishing  and  ap- 
plying high  carbon  tar  in  Lewis  County  (Highway  No.  5327) 
and  St.  Lawrence  County  (Highway  No.  S76):  Defiance  Cor- 
poration, Ticonderoga,  4.5c.  per  sq.yd.;  Fred  S.  Easton,  Jr., 
Potsdam,  4.7c.  per  sq.yd.;  Richard  Hopkins,  Trov,  4.38c.  per 
sq.yd. 

New  York,  N.  Y. —  (Official)  —  (Borough  of  the  Bronx) — 
Bids  will  be  received  by  the  Park  Commissioners  Municipal 
Bldg.  until  3  p.m.,  June  IS,  for  800  cu.yd.  grits  No.  2,  and 
1200  cu.yd.  broken  stone  No.  2,  for  parks  in  the  Borough 
of  the  Bionx. 

(Official) — (Borough  of  Brooklyn) — Bids  will  be  received 
by  L.  H.  Pounds,  Pres.  of  the  Borough  of  Brooklyn,  Borough 
Hall  until  11  a.m.,  June  17,  for  repaying  the  following:  Cook 
St.  from  Broadway  to  Humboldt  St.,  Georgia  Ave.  from 
Jamaica  Ave.  to  Atlantic  Ave.  and  Greene  Ave  from  Clinton 
to  Washington  Ave. 

(Official) — (Borough  of  the  Bronx) — Bids  will  be  received 
by  Douglas  Mathewson,  Pres.  of  the  Borough  of  the  Bronx, 
Municipal  Bldg.,  Crotona  Park,  177th  St.  and  Third  Ave.  for 
repaying  the  following:  Morris  Ave.  from  East  144th  to 
East  155th  St.,  Southern  Blvd.  from  Westchester  Ave.  to 
Boston  Road  and  East  149th  St.  from  Trinity  Ave.  to  Southern 
Blvd. 

+  Xew  York,  W.  Y. —  (Official) — (Borough  of  the  Bronx) — 
Bids  were  received  June  2  by  Douglas  Mathewson,  Pres.  of 
the  Borough  of  the  Bronx,  for  15,000  gal.  of  asphalt  road  oil 
and  the  contract  was  awarded  to  the  STANDARD  OIL  CO.  at 
0.03ftc  per  gal.     The  total  cost  is  $5850.      Noted   May   28. 

•  I'elhain  Manor,  W.  Y. —  (Official) — Bids  will  be  received 
by  the  Board  of  Trustees,  Village  Hall,  until  S  p.m.,  June  23, 
for  permanent  pavement  on  Pelhamdale  Ave.  Henry  N.  Bab- 
cock   is  Village   Clk. 

Watertown,  N.  Y. — The  lowest  bid  received  by  the  Board 
of  Public  Works  tor  paving  Coffeen  St.  was  that  of  Burns  & 
McConville,  at  $30,533  for  Ogdensburg  bessemer  shale  block 
pavement  and  $29,913  for  Mayer  shale  block  pavement. 

+Asbnry  Park,  X.  J. — The  contract  for  constructing  a 
state  road  from  Pole  Tavern  to  Elmer  has  been  awarded  to 
J.   L.  LE  COMPTE  at   $13,629. 

Fairlawn,  N.  J. — Bids  will  be  received  by  the  Township 
Committee  of  Saddle  River,  at  the  office  of  William  Cadmus, 
Clk.,  Fairlawn,  until  June  IS  for  laying  about  30,000  sq.yd. 
of    macadam    pavement    on    various    streets. 

+Jer«ey  City,  X.  J. — The  contract  has  been  awarded  by  the 
Board  of  Commissioners  for  repaying  Newark  Ave.  from  Pali- 
sade Ave.  to  Sixth  St.  to  R.  J.  MCCARTHY. 

Morristown,  N.  J. — The  Board  of  Freeholders  plans  to  re- 
pave  sections  of  the  following  streets  and  roads:  Madison, 
James,  Maine  and  I'.laekwell  Sts.,  Denville  and  Pine  Brook, 
Mendham  and  Ralston,  Green  Village  and  Madison,  Newark 
and  Pompton  Turnpike,  Afton  and  Madison,  Rockaway  and 
Dover  and  Mendham  and  Morristown  Roads. 

+  Xewark,  X.  J. — A  contract  has  been  awarded  by  the 
Board  of  Freeholders  for  road  oil  to  the  STANDARD  OIL  CO., 
at  5.9c.   per  gal.      The   contract  amounts  to   $23,600. 

Xew  Brunswick,  X.  J. — Bids  will  be  received  by  Elmer  J. 
McMurtry,  City  Clk.,  until  July  6  for  paving  a  portion  of 
Baldwin  St. 

I'ntcrnon,  X.  J. — Bids  will  be  received  by  the  Board  ot 
Chosen  Freeholders  until  June  24  for  improving  the  Paterson 
and  Hamburg  Turnpike  at  Bloomingdale  with  bituminous 
concrete. 

Trenton,  XT.  J. — -The  Board  of  Freeholders  plans  to  rebuild 
the  Trenton-Lawrenccville  Road  and  to  resurface  the  Pen- 
nington  Road. 

ltnyerttiwn,  I'lim. — Bonds  for  $110,000  have  been  voted  for 
paving  various  streets. 

Franklin.  IVim. — Bids  will  be  received  by  the  City  Clerk 
until  June  11  for  approximately  13,000  sq.yd.  of  brick  pave- 
ment   on    Grant   and    Atlantic    Sis. 

Rural  Valley,  lVnn.  nulieinn — Bids  will  be  received  lu- 
ll. S.  Gelger,  Clk.  of  the  Council,  until  8  p.m..  Juno  16,  for  im- 
proving   part    of    Main    St. 

w  iikes-itarre.    ivim.     Bids    will    be    received    by    Fred    it 

City  Clk.,   until   .lime    12    for  laying   Vitrified 
meat    on    Elm    and    Washington    Sts. 

^Baltimore,  Mil.  The  contracts  have  been  awarded  l.y  the 
state    Ri  Issloners    foi  Hanover   st     to    ihe 

AMERICAN    PAVING    .8-   CONTRACTING    c<  >  .   Montebelli 
and    Jenkins    Land,    at    >C7,i::,.7:    Belalr    Road    to    P.    FLANIGAN 
.8-   si  iNS,    12ii    East  St.,   at    $67,102:    8.67    miles    from 

Qorbeck   to  Olney   and    177   miles   from   District   of  Columbia 
.  Camp  Springs  to  en  \ki.i:s    r    i:  VSTBURN  CO.,  York. 
U mi..  (38,815    respectively;    "  ".  I    miles    from 

,661,  to  W    11     II    ALLEN 
CONSTRUCTION    CO.,  V  56   miles    from    Mo- 

Kenzle  Station  o  C  .\  W  R.R.,  Ulegany  County,  at  $37,814, 
to  VANQ   CONSTRUCTION  <  'i  >  .   3.92    miles    from   Chestertown 

&    Bi  (ICE,  Remsen,  N    Y .; 
dies    from    Robert's    Station    to    Carollns    Counts     Line, 

nt  v.    and     7  8  I     miles    froi 
Washll  I     l. in.,    to    BURGESS    BROS     .8     BURGESS. 

Scottvllle,    \'a  .   at  153,120    respectively,    and    0.74 

mile,  Qalfna  Township,  to  m    1     BEST,  Philadelphia,   l'cnn  ,  at 

llalllniere.      Mil.       Rids      will      be      received      bj       I  lie      Hoard      of 

Vwards,  City  Hall,  until  June  17.  for  Improving  streets  in- 
cluded   in   eonl  I  b  n    No   t  23,  t  Ud   fori 

quire    1 0,700    sq.yd. 

of  shi  •  i  ai  phalt,   sq.yd    of  \  Itrlfled  brick. 

+  The  contract   has  been  awarded  by  the  i  truct- 

Baltlmore    si     from    Liberty    to    Fremount 
tON    PAVING   '  'i '  .  Schenei  tads .  \     J 
Frederick,  Hd,  Bids  will  be  received  bj    I 

iley   \bi  or,  until  July   T.  I  d,  of  pavlni 

curb,    B50   tin  ft.   6-   to  1 
rles.     The  estimated   cost    It    $10,600,     Bmorj    C    Crum 
Bagr, 
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Charleston,  W.  Va. — Bids  will  be  received  by  the  Board  of 
City  Affairs  until  June  23  for  $465,000  in  bonds  for  road  con- 
struction  and   sewer  improvements.     J.   F.   Bedell   is  Mayor. 

♦Jacksonville,  Pla. —  (Official) — The  contract  has  been 
awarded  by  the  Board  of  Trustees  for  laying  13,400  sq.yd. 
of  asphaltic  concrete  pavement  on  a  concrete  base  to  the 
ATLANTIC    BITULITHIC    CO.,    Richmond,    Va. 

*Tampa,  Fla. —  (Official) — Bids  will  be  received  by  the 
County  Commissioners  of  Hillsborough  County  until  10  a.m., 
July  10,  for  improving  the  Tampa-Plant  City  Road.  W.  P. 
Culbreath  is   Clk. 

♦  Birmingham,  Ala. — Bids  were  received  June  2  by  the 
Board  of  Commissioners  for  paving  South  15th  St.  from  Ave- 
nue F  to  14th  Ave.  and  the  contract  was  awarded  to  DUNN  & 
LALLANDE   at   $18,100.      Julian   Kendrick    is   City   Engr. 

+Hnrtsells,  Ala. —  (Official) — The  contract  has  been  award- 
ed by  the  City  Council  for  paving  principal  street  to  H.  N. 
BOWDRY,   Birmingham,  at   $12,000. 

Forest,  Miss. — The  date  for  receiving  bids  for  surfacing 
about  six  miles  of  road  has  been  extended  from  June  1  to 
July  8.  The  Highway  Commissioners,  Supervising  District 
No.  1  will  receive  the  bids.     X.  A.  Kramer,  Magnolia,  is  Engr. 

♦  Tupelo,  Miss. —  (Official) — Bids  will  be  received  at  the  of- 
fice of  the  Chancery  Court  Clerk  of  Lee  County  until  noon, 
July  6,  for  grading,  furnishing  and  constructing  culverts  and 
surfacing  with  either  gravel  or  concrete  approximately  47 
miles  of  Lee  County  highways.  D.  W.  Robins  is  Highway 
Comr. 

♦  Alexandria,  La. —  (Official) — The  contract  for  paving  Bol- 
ton Ave.  from  Gould  Ave.  to  Lee  St.;  Fourth  St.  from  Jackson 
to  Lee  St.,  and  Beauregard  St.  from  Fourth  to  Tenth  St.  was 
awarded  to  RITCHIE  BROS.,  Lake  Charles.  Other  bidders 
were:  Ford  Paving  Co.,  Cedar  Rapids;  H.  J.  Cox  and  Galley  & 
Clark. 

Baton  Rouge,  La. — Bids  will  be  received  by  the  President 
of  the  Police  Jury  until  June  25  for  the  sale  of  bonds  for 
$186,000   for   road   construction. 

•f-lielniont.  La. — A  contract  has  been  awarded  to  W.  B. 
KENN'ARD,  Many,  La.,  at  $8953,  for  the  construction  of  a 
highway  south  from  Belmont.  C.  C.  Sandoz,  New  Orleans,  is 
Secy.    Highway    Dept. 

Coalfield,  Tenn. — Bonds  for  $270,000  have  been  voted  fcr 
the  construction  of  roads. 

♦  Canton,  Ohio — The  contracts  for  street  paving  have  been 
awarded  as  follows:  The  SCHILLING  CONSTRUCTION  CO., 
the  Massillon -Canal  Fulton  Road,  at  $81,371:  PHILIP  DIEF- 
FENHACHER  &  SON,  the  Massiilon-Akron  Road,  at  $63,404, 
and  PETER  CHRISTIANSEN,  Canton,  the  New  Berlin-Canal 
Fulton   Road,   at   $20,139. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  Cuyahoga  County  until  10  a.m., 
June  27.  for  improving  Clague  Road  No.  1  from  Coe  Ridge 
Road  to  North  Ridge  Road  in  Dover  Township  and  Butternut 
Ridge  Road  from  Columbia  Road  to  Coe  Ridge  Road  in  North 
Olmsted. 

(Official) — Bids  will  be  received  by  the  Board  of  Commis- 
Bionera  of  Cuvahoga  Countv  until  11  a.m.,  June  27,  for  im- 
proving the  Solon  and  Richmond  Road  from  Warrensville 
Center  Road  easterly  to  Miles  Ave.  No.  3  in  Bedford  Town- 
ship. 

+  ColumhiiM,     Ohio — (Official) — Contracts    for    various    road 

improvements    have    been     awarded     to:     JONES     &     MILLER, 

Patriot,    at    $14,075.    for    the    Ohio    River    Road,    Gallia    County; 

to    DUSS,    MOREHEAD   &    MOREHEAD,    Cambridge,   at    $14,549 

fur    th.-    Steubenville-Cambrldge   Road,      Guernsey    County;    to 

ADAMS  BROS.  CONTRACTING   CO.,  Zanesville,  at  $341,498  for 

roadway,    and    $76,756     for    masonry    on     the    National    Road, 

Belmont    County;    to    the    BASIL    I.l'NSFORD    CO.,    Pedro,    at 

$1730    for   Newton-Frm  st    Road,    Hardin    County;    to    EDMUND 

BURKE!,    Franklin,   at   114.989  and   $35, 7M    respectively   for  two 

Bectlone    •■{    the    Oberlln-Norwalk     Road,     Huron     County;     to 

Mm-    MODF.RN    CONSTRUCTION    00-    Fremont,    at    $22,872    for 

the  Bellevue-Norwalk   Road,  Huron  County;  to  scmVANK  & 

McINTTRE.    Dayton,    at     $43,000     for     the     Cincinnati -Dayton 

Montgomery    County    and    to    CLKNN'KR    .V     JOHNSON, 

Hie,  at  $7658   for  the   Payne-HIcksvllle   Road,    Paulding 

No    l.ids   were   received    for   the   Nlles-Ashtabula   and 

Defiance   Roads  In    Trumbull  and    Williams  Counties  rc- 

Oti  'I     Ma  v    28. 

Colombo*,  Ohio  (Official)  Bide  "ill  be  received  by  the 
stati-  Highway  Commissioners  until  2  p.m.,  June  16  for  grad- 

tin. -line  bridges  ati.l  culverts  in  the  follow- 
ing counties:  Oreen,  one  road.  Lorain  toui  roads,  Muskin- 
gum,  :  tl Is,   W  i   hlngton    three 

■    ilumblana,    oni     i  oad,    Miami,    one    i  oad,    Tuscai  a  •■-  ai 

tin''     roads,     Wayne,     tine-    roads,     Montgomery,    one    road, 

■    d     Medina,    two    roads.     Summit,    one     road, 

oni        ■   -      I    honli        om     road.    Lake,    one    i "  "i 

W    6  ndol      two    roads,     Hal  -I'm      .mm-     ,  oad 

.    oni     '  i    -i.    Ti  umbull,    foui     road       Pa    etti      -mm     .  oad, 

.  one  road,   Harrison,   one   road  and   Brie,   one  road. 

'"i ioi~.  Ohio     ml1:    •■in  be  received   by  thi    Director  of 

Public     i  i    i- ■•    un<  ii   Ju -   foi      '  idlng,  repavlng  and  i  urb- 

:  i        lh  nrv    Mai  iz.-l    Is   on.      I 

Dayton,  Ohio    -According  to  press  reports  Mils  win  be  re- 

-     until    rum     i     i  - 

Pike    for    a    distance    of    2\':    mil  |     tlmated    cost, 

Hickuvflle,  <>•'!..     fOffii  i  iii  ived  by  o    p 

II      until    n. ...n.   July   2.    for   pavlm 

■         -i 

i-...i..n.   Ohio-  (Official)     Bids    win    be    received    i       D     T 
-    nty  /  building    the 

'  '  hi] 


Heller,  Dir.  of  Pub.  Ser.,  until  noon,  June  23,  for  improving 
the  following  streets:  Minerva  St.  from  Harrison  St.  to  East 
Davis  St.;  Jackson  St.  lrom  Clay  St.  to  West  Perry  St.- 
Schonhardt  St.  from  Main  St.  to  Coe  St.;  Scott  St.  from  West 
Perry  St.  to  Wentz  St. 

Toledo,  Ohio — Bids  will  be  received  by  the  County  Com 
missioners  until  June  26  for  $12,121  in  bonds  for  road  im- 
provements. 

Upper  Sandusky,  Ohio — Bids  will  be  received  until  June 
19  for  paving  the  Salem-Crane-Crawford-Tymochtee  Town- 
ship  Road   with   water  bound   macadam   about   10,975   ft.   long. 

+Youngrstovvn,  Ohio — The  contracts  for  paving  Bear's  Den 
and   Kyle  Roads  have  been   awarded  to  ROSS  O'ROURKE,  at 

$14,000. 

Indiana — (Official) — Bids  will  be  received  as  follows  foi 
road    improvements   in    Indiana: 

Marion,  until  2  p.m.,  June  24,  by  Commissioners  of  Granf 
and  Huntington  Counties  for  constructing  a  county  line  road 
E.   H.   Kimball  is  Audr.  of  Grant   County. 

Fort  Wayne,  until  10  a.m.,  June  25,  by  Commissioners  of 
Allen  County  for  constructing  a  stone  road  in  Adams  an< 
St.    Joseph    Townships.      Calvin    H.    Brown    is    Audr. 

Shelbyville,    until    10    a.m.,    June    25,    by    Commissioners 
Shelby   County  for  constructing   gravel   roads  in   Brandywine 
Union   and  Washington  Townships.      F.   W.   Fagel   is  Audr. 

Connersville,  until  1:30  p.m.,  June  25,  by  Commissioners  O 
Fayette  County  for  constructing  a  gravel  road  in  Conners 
ville    Township.      Jasper   L.    Kennedy   is   Audr. 

Indianapolis,  until  10  a.m.,  June  30,  by  Commissioners  o 
Marion  Countv  for  constructing  highways  in  Franklin  Town 
ship.     W.  T.   Patten  is  Audr. 

Tipton,  until  July  6,  by  Commissioners  of  Tipton  Count:] 
for  constructing  twtr--p*ravel  roads  in  Cicero  Township  an» 
one  in  Madison  Township.     J.  H.  Tranberger  is  Audr. 

Newport,  until  10  a.m.,  July  6,  by  Commissioners  of  Ver 
million  County  for  constructing  a  gravel  road  in  Vermillio 
Township.      Roy  Slater  is  Audr. 

Vinceimes,  until  11  a.m.,  July  7.  by  Commissioners  of  Kno 
County  for  constructing  a  road.     J.  T.  Scott  is  Audr. 

Rensselaer,  until  2  p.m.,  July  6.  by  Commissioners  c! 
Jasper  County  for  constructing  a  road  in  Carpenter  Townshi) 
Joseph   P.  Hammond  is  Audr. 

Kentland,  until  1  p.m.,  July  6,  by  Commissioners  of  New 
ton  County  for  constructing  three  roads.  Samuel  R.  Sizelov 
is   Audr. 

Lebanon,  until  1  p.m.,  July  7.  by  Commissioners  of  Boon: 
County  for  constructing  a   gravel   road.      D.  M.   Clark   is  Aud 

Madison,  until  1:30  p.m.,  July  7,  by  Commissioners  of  Jel 
ferson  County  for  constructing  a  gravel  road  in  Madison  an 
Smyrna  Townships. 

Brownstown,  until  10  a.m.,  July  11,  by  Commissioners  i 
Jackson  and  Lawrence  Counties  for  constructing  a  couni 
line  gravel  road.  Ezra  W.  Edwards  is  Audr.  of  Lawreni 
County. 

+Clinton,  Inil. — The  contract  for  paving  Vine  St.  has  bet 
awarded  to  the  FOULKES  CONTRACTING  CO.  at  $17,629, 

+Crown  Point,  Ind. —  (Official) — The  contract  has  bed 
awarded  bv  the  Commissioners  of  Lake  Countv  for  construe 
ing  the  Homeier  Road  to  A.  L.  COURTRIGHT  at  $10,74 
Other  bids  were:  Ajax  Constructing  Co..  Garv,  $10,99] 
Lowell  Constructing  Co..  $12,500:  T.  Lavene.  $12,860  and  Dor 
ney   &   Portz,    $10,785.     Noted   May   28. 

Fort  Wayne,  Ind. —  (Official) — Bids  will  be  received  by  t 
Commissioners  of  Allen  County  until  10  a.m.,  June  22,  f 
constructing  two  concrete  and  one  stone  road  in  Wayr 
Adams   and    Perry   Townships.      C.    H.    Brown    is   Audr. 

+  Sollivan,  Ind. — The  contract  has  been  awarded  by  tl 
Countv  Commissioners  for  constructing  the  Townslev  Rod 
Jefferson  Township,  to  W.  B.  McCOMRS  at  $20,000  and  o 
mile  of  the  Boruff  Road,  Cass  Township,  to  KEEGAN  BROI 
at   $57S0. 

+Vineennes,  Ind. —  (Oflicial) — The  contract  for  improvl;1 
First  St.  has  been  awarded  to  AVILLTAM  H.  MOORE  &  S(f 
at  $11,907.  Other  bidders  were:  Foulkes  Construction  Cl 
$13,057  and  Charles  Hamke  &  Son,   $13,233. 

-flshpenilng,  Mich. —  (Official) — The  contracts  for  construl 
Ing  the  Ishpeming  West  Road,  the  Marquette  South  Roil 
and  the  Palmer  South  Road  were  awarded  to  J.  E,  BI.OI 
GRKF.N.  Norwav;  LOOIS  LAFORAIS,  Republic,  and  CHAM 
WILSON,  Valmar.  Other  bidders  were:  Oliver  Laeombe,  n 
gaunee;  Hill  &  Snell;  Hogan  &  Koshie  and  Myllymaklli 
Pantti. 

+ Jackson,  Mlrh. — The  contracts  have  been  awarded  bv  I 
City  Council  for  pavlm:  Liberty  Street  to  NORTH  A-  RIIA 
SHAW,  at  $12,139;  Francis  Si.  to  HARRY  VAN  DER  VK' 
at  $12,75!',  an. I  Greenwood  Ave.  to  the  CITY  ENGINEER, 
"UMih; 


.\r 


t'» 
"■'-. 

;■■' 

..♦Hit 

...  «• 
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Marshall.    Mleli.—  (Official )  —  IH.ls    will    be    received    by 
ritv   Council    until    3   p.m.,    June    is    for   paving    East   and  W 
Slat.-     Sis         About      18,(10(1     s.|.v.l.     ..f     paving     will     be     ic.lllli 
The    Smith    &     Boulay    Co.,    322    The    Nasby    Toledo,    Ohio, 
Engr.-ln-Charge. 

+  I-IUIII.    ill.     Tin nira.i     for    the    first    vitrified    rod 

Illinois    has    I. cell    awarded    In    l.ol'TS    KICU,    Eiasl    St.    Louis, 

...ii       This    road    is    a    i:ifi    of    Cnpt,    and    Mrs.    Job] 
Kltch.ll   and   will   be   Known   as   the    Robert    Little   Road, 

Woodstock,    III.   -Bids   wore    r Ived,   Mav   22,    for   conjSl 

paving    on     Dean    St.:     Hon,    Lo>-an    Ji-    Ol.-riz,     lOlgln,    $52,1 

Standard   ravin*   Co  .  c am,   :■;  ,2,799     W    < :     li..v.   w  i   tl 

{56,381  Netterstrom  «  R!  berg,  Chicago,  $57,047;  Illinois  HI 
way  rmprovemenl  Co.,  Chicago,  $57,080;  Johnson  &  OH 
Oak  Park,  $65,361  Poles  Construction  Co.,  Chicago,  *r.9.i 
i  Construction  Co.,  Chicago,  $53,368;  Illinois  Hydra 
:  torn   Co.,  I  Ihleago,  157,469.  I     u,  , 

+Wnotl*tock.      III. — The      colli  r.-ii-t       lias      I n       awarded 

OIERT55,    Elgin,    mi     $15, for    paving    Clay 

Olhcr  l.ldi    win      Standard    Pnvlng  Co..  ChlrnR-n.  $16,433;  JOil, 
...mi    ,v     .;.,.  III.-     Mil      Park,    $16,591,    ami    Jensen    Construcll 
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+Fond  dn  Lac,  Wis. — The  contracts  for  improving  Eighth, 
Ninth  and  Rees  Sts.  were  awarded  to  GEORGE  H.  STANCH- 
FIELD,  at  $7209,  $12,145  and  $9427  respectively;  Second  St. 
to   LARSON  CONSTRUCTION   CO.,   at   $6399. 

Janesvtlle,  Wis. — Bids  will  be  received  until  June  25  for 
constructing  6000  ft.  of  concrete  curb  and  gutter  and  400  ft, 
gutter  on  seven  streets.     C.  V.  Kerch  is   City  Engr. 

+  Snperiort  Wis. — The  contract  has  been  awarded  by  the 
City  Commission  tor  improving  Tower  Ave.  to  L.  E.  BAUM, 
at  $20,000;  ISth  St.  to  P.  E.  BERGMAN,  at  $17,080,  and  for 
improving  the  road  from  Hawthorne  to  Lake  Nebagamon  to 
F.    JOHNSON,    at    $10,000. 

•fMinneapoMs,  Minn. — The  contract  has  been  awarded  by 
the  County  Auditor  for  macadamizing  Road  Xo.  29  and  Road 
No.  3  and  for  concreting  Road  No.  41  to  LAMOREAUX  BROS., 
Mound. 

+  St.  Paul,  Minn. — The  contract  has  been  awarded  by  the 
Board  of  Public  Works  for  grading  and  curbing  to  W.  H. 
MALONE,  at  $6b70. 

•f Concordia.  Kan. — The  contract  has  been  awarded  by  the 
City  Council  for  paving  Broadway  and  Washington  St.  to 
WALTS  &  AMMERMAN  at   $250,000. 

Fredonia,  Kan. —  (Official) — See  item  under  "Sewers." 

Great  Falls,  Mont. — The  City  Council  has  voted  to  grade, 
drain   and   pave   Central    Ave.   at   an    estimated    cost    of    $35,000. 

Jefferson  City,  Mo. — Bids  will  be  received  by  J.  F.  Morris. 
City  Clk.  until  8  p.m..  June  15,  for  repaying  McCarty  St.  from 
Madison  to  Locust  St.  Bids  received  on  June  4  were  re- 
jected. 

Kansas  City,  Mo. — Bids  will  be  received  by  the  Board  of 
Park  Commissioners  until  2  p.m.,  June  15,  for  grading  on  26th 
St.  from  Pennsylvania  Ave.  to  Broadway.  T.  C.  Herrington 
is  Secy.  Bd. 

Blanco,  Tex. — A  bond  issue  of  $20,000  has  been  voted  on 
for   road  improvements. 

Bonham,  Tex. — Bids  will  be  received  by  Will  Harkins. 
County  Audr.,  until  July  15,  for  the  purchase  of  $250,000 
bonds  for  road  construction. 

Corsicana,  Tex. —  (Official) — Bids  will  be  received  by  H.  D. 
Johnson.  County  Audr.,  until  noon,  June  15.  for  constructing  a 
system    of   highways.      Noted    May    21. 

(Official) — Bids  will  he  received  by  H.  P.  Johnson,  County 
Audr.,  until  2  p.m.,  June  15.  for  furnishing,  f.o.b.  cars  at 
Corsicana;  the  following  material:  Crushed  stone  or  gravel 
80,000  cu.vd..  sand  20  000  cu.vd..  cement  40,000  bbl.,  expan- 
sion joint  plates  200.000  lb.,   reinforcing  steel  100.000   lb. 

Las  Vccas,  X.  M. —  (Official) — Bids  will  be  received  by 
Apolonia  Sena,  Clk.  until  June  25  for  street  paving  with 
asphaltic  macadam  on  concrete  base  and  for  concrete  side- 
walks and  curbs.     G.   E.  Morrison   is  Consulting  Engr. 

+Salt  Lake  City,  Utah — The  contracts  have  been  awarded 
by  the  Citv  Commissioners  for  constructing  curbs  and  gut- 
ters from  11th  East  to  Mt.  Olivet  Cemetery,  from  Third  to 
Ninth  South  St.  to  G.  A.  GILKERSON,  at  $68,442,  and  con- 
crete sidewalks  west  of  Jordan  River  and  between  First  and 
Fifth   South   Sts.   to  G.  A.    HEMAN,   at    $17,347. 

+01ymi>ia.  Wash. —  (Official) — The  contract  for  construct- 
ing S.3  miles  of  Inland  Empire  Highway  from  Colfax  north 
in  Whitman  County  has  been  awarded  to  MITCHELL  BROS., 
Spokane,  at  $27,6S6.     Noted  May  14. 

Pullman.  Wash. —  (Official) — Bids  will  be  received  by  M.  F. 
Gannon.  Citv  Clk.  until  8  p.m..  June  16,  for  laying  approxi- 
mately 21.000  and  7000  so. yd.  of  pavement  in  Dist.  No.  IS  and 
19   respectively. 

Senttle.  Wash. —  (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  King  County  until  2  p.m..  June  22, 
for  the  construction  of  Permanent  Highway  No.  5.  Byron 
Phelps  is  Clk. 

(Official) — Bids  will  he  received  by  the  Board  of  Commis- 
sioners of  King  County  until  10  a.m..  June  15,  for  construct- 
ing the  Des  Moines  and  Pierce  Countv  Road,  Byron  Phelps 
is    Clk.  .( 

(Official) — Bids  will  he  received  by  the  Board  of  Commis- 
sioners of  King  County  until  10  a.m..  June  16.  for  construct- 
ing   the    Derby-Woodlnville    Road.      Byron    Phelps    is    Clk. 

■fTncoma,  Wash. —  (Official) — The  contract  has  been  award- 
ed by  the  Board  of  Commissioners  of  Pierce  County  for  Im- 
proving about  two  miles  of  Permanent  llighwav  No.  5  to 
the  INDEPENDENT  ASPHALT  PAVING  CO.,  at  » 34, 8 00.  Other 
bids  were:  .T'>s.  Warter,  Sr.,  $89,968,  and  the  Washington 
Paving   Co..    $41,173.      Noted    May    28. 

•fCoqtillie,  Ore. — The  contract  for  cleaning;,  grubbing  and 
grading  a  part  of  the  North  Bend-Empire  Road  ha  been 
awarded    lo   ANDERSON   &   Kt.ocKERS  CO.,   at   $i  . 

■fl.liniton.  Ore. —  The  contract   for  constructing  the  Hillside 

Blvd.   has  been   award. -.1    lo   RYAN  ,v   STKUBLE  at  $31,251.     C. 
W.    Woodruff   is   Engr. 

+niniii>n.  Calif.  The  contract  for  Improving  about  nine 
blocks  of  the  business  section  has  been  awarded  to  the 
RANSOME-CRTTMMEY    CO.,    Oakland    at    {54,000. 

+i,o«    \ni_-.-i.-N.  calif. — The  contract    for  Improving  county 

roads   In    Dlst    No,   28    has   I "   awarded    to    ROGERS    BROS 

CO.,   B  10   Wei  rick  St.,  at   $1  1,927. 

+i.<>»  Angeles,  Calif The  contracts  for  i sti 

i    sti     pavement    on     I  Irendo    St.    between    S I     Blvc 

Fountain    \  ■  •■    and  on  I  lata  Una  St.  bi  et    Blvd    and 

Fountain     Vve     have    been    awarded    to    ARTH1  r    SIKES    at 
$701 B  and  16266  i  ei  pei  1 1  vely. 

Los   AiikoIcm,  Calif,     in. is   will   be   i lived    by   the   Super- 

until   2  p.m.,  June   16,  for  the  construction   of  an   oiled 

i mi      pavement,      relnfor i  concrete      culverts,      oaten 

p-utters    In    Road  D  No     17.      The    esti- 

mated   coi  t   Is   $22,381 

!.<>«    Anirelcs.  Cnllf.    -Sw    Item    under   "Sewers " 


+Ric!:mond,  Calif. — The  contract  has  been  awarded  by  the 
City  Council  for  a  municipal  highway  from  the  tunnel  to 
the  Inner  Harbor  Channel  to  MEAD  &  MOFFETT,  Oakland, 
at  $76,153. 


+  Snntn  Barbara,  Calif. — The  contract  for  improving  Guada- 
lupe St.  has  been  awarded  to  the  OCCIDENTAL  CONSTRUC- 
TION  CO.,   2643   Andrews  St.,    Los  Angeles,   at   $10,490. 

+Tropico,  Calif. — The  contract  for  improving  Grand  Boule- 
vard has  been  awarded  to  TAYLOR  &  BERLINER,  Los 
Angeles,   at    $47,209.     Noted    June    4. 

+Levis,  Cue. — (Official) — The  contract  has  been  awarded 
by  the  City  Council  for  paving  Laurier  Ave.  and  Commercial 
St.  with  vitrified  paving  block  to  the  LAUZON  ENGINEER- 
ING   CO..   LTD. 

London,  Ont. — Plans  are  being  prepared  for  the  paving  of 
King  St.  The  estimated  cost  is  $S000.  W.  N.  Ashplant  is 
City   Engr. 

4-Assinihoia  (Winnipeg  P.  O.),  Man. — The  contract  for  con- 
structing 0V2  miles  of  pavement  from  the  end  of  Portage  Ave. 
to  Headingly  has  been  awarded  to  the  NATIONAL  PAVING  & 
CONSTRUCTION  CO.  at  $166,371. 

INDUSTRIAL   WORKS 

Fitcbhurg.  Mass. — Additions  are  to  be  built  to  the  plant 
of  S.  G.  Cushing  &  Son,  at  37  Cullev  St.  One  brick  building 
will  be  33x116  ft.,  another  30x50  ft.;  and  four  others  35x90  ft. 

•rSouthhridge,  Mass. — The  Optical  Lens  Co.  has  awarded  a 
contract  to  J.  M.  &  J.  C.  BUCKLEY,  Worcester.  Mass..  for  a 
new  factory.  It  will  be  of  brick,  two  stories  and  30x80  ft., 
with    two    wings;    one    20x20    ft.    the    other    24x34    ft. 

Providence,  R.  I. —  (Official) — The  wire  department  of  the 
Bourn  Rubber  Co.,  which  was  destroyed  bv  fire  May  15  will 
be   rebuilt.     The   damage   was  approximately   $25,000. 

Providence,  R.  I — (Official) — The  American  Emerv  Wheel 
Works  will  soon  begin  building  a  three-storv  addition  to  its 
plant.   55x100   ft.     James  O.   Smith  is  Vice-Pres, 

Ansonia,  Conn. — The  Ansonia  Farrel  Foundry  &  Machine 
Co.  is  receiving  bids  for  an  erecting  shop  of  brick  and  steel, 
at  the  plant  on  North  Main  St.  James  E.  Brooks,  Bloomfield, 
N.  J.,   is  Engr. 

New  Britain,  Conn. — Unkelbach  &  Perry.  162  Main  St..  New 
Britain,  have  prepared  plans  on  which  bids  are  being  received 
for  three  buildings  for  Landers.  Frary  &  Clark.  One  will  be 
24x126  ft.,  three  stories,  for  the  celluloid  department:  one 
40x123  ft.,  one  story,  for  forge  shop,  and  one  30x140  ft.  for  a 
tinning   shop.      All    will    be   of   brick,    mill    construction. 


Buffalo,  N.  Y. — A  one-storv  brick  fan  house  is  to  be  built 
at  the  Atlas  Works  of  the  Standard  Oil  Co.,  Elk  and  Bab- 
cock    Sts. 

+  Fulti>n.  N.  Y. — The  American  Woolen  Co.  has  awarded  a 
contract  to  the  E.  W.  PITTMAN  CO.,  Lawrence.  Mass..  for  an 
addition  to  its  plant.  It  will  be  two  stories,  100x135  ft.  and 
will    cost   about    $50,000. 

+Hambnrg,  W.  Y. — The  P.enther  Mfg.  Co..  Inc..  has  award- 
ed to  MEYER  &  MEYER.  Depew,  N.  Y.,  a  contract  for  a  one- 
story   shop,    100x100   ft. 

Lockport.  JT.  Y. — The  I  knort  Textile  Co.  has  taken  out 
permits  to  build  additions.  52x189  ft.  and  36x50  ft.,  at  its  plant 
on   South  Niagara  St. 

+Nevrnrk.  !V.  Y. — The  c-oneral  contract  for  a  two-storv 
addition  to  factory  of  O'Neill  ■  O'Neill  on  Union  St  has  been 
awarded  to  P.  PELLECHIA,  Newark.  J.  H.  and  W.  J.  King 
are  Archs. 

+  New    York.    \.    Y. —  (Borough    of    Manhattan)  —  (Official)  — 
The  contract  for  the  refrigerating  plant  and   mains   at  Wash- 
ington   Market    has    been    awarded    to    the    YORK     Ml'.;     0 1 
Y..vk.    Penn..    by    the    Pies,     of    the    Borough    of    Manhattan' 
Charles  H.   Higgins.   30  Church   St..   is  the  Arch.      Noted    May    7 

■fNew  York.  N.  Y. —  (Borough  of  Manhattan) — •Benjamin 
Mouke  has  awarded  the  contract  for  buil.lin  ■  a  garage  at 
64tb  St  and  Amsterdam  Ave.  to  THE  LOUIS  WEBER 
RU1I.DING  CO.,  171  Madison  Ave.  It  will  be  of  brick,  two 
stories.    100x100    ft. 

(Borough  of  Brooklyn) — Plans  have  been  tiled  for  a  five- 
story.  96x100-ft.  brick  factory  at  Belmont  Ave  and  Junius 
St.  The  cost  is  estimated  al  (76.000.  A.  Koepoel  608  Stone 
Ave..  Is  the  owner,  and  Benjamin  Cohn.  177.;  Pitkin  Ave.,  Is 
the  Arch. 

(Borough  of  Brr-cklyn)-  Pi.lv.  are  being  received  for  a 
four-story  reinforced-concrete  and  brick  factory,  .",.i\-j.irt  ft. 
for    the    American    Vltagraph    Co.,    116    Nassau    St       Manhattan. 

The  building  will  be  located  at  Locust  and  Liberty  sts.    w.  1.. 
Stoddard,    30    West    S8th    St.,    Is    the    Arch. 

(Borough  of  Brooklyn)— Plana  have  been  tiled  [or  a  one- 
atory,    70x240-ft.    brick    storage    warehouse   on    Johnson     Vve 

mar     Bushwlck     Ave        Th >st     Is    estimated     at     117,000        A. 

Rosenblum.    52    Bushwlck     PI  .    is    the    owner,    and    Qlucroft    A 
iv,  is  Arch 

(Borough  ..f  Brooklyn) — Plans  have  been  filed  for  a  one- 
atory.    91xl25-ff    brick    factory    at    Atlantic    Vva.,   near    1 

st      The  cost  6  al    120, 

st.    Manhattan,    are    the    owners    and    s     s     Sugar,    600    West 
i  Rial    St  .    Manhatl  in,    Is   the   Arch. 

♦  (Borough   of   0' nsl     The   contract    for   the   factory   for 

the   National  Casket   Co    has  1 n   awarded   to   FRED  T    LEY 

&   CO..   Spt  In  -11.-1,1.    Mafl        Halllnc.er   ,v    Perrot.    1828    Maul, 

an     Vroha      Noted    Wai     19 

Syracuse,  ft,  r.    The  0    U,  EOdwarde  Co    will  build  a  two 

story  addition,  50x70  ft.      \    L    Brockaway  lias  prepared  plans 
and   la  receiving  bids. 

in Broomi     County),    v    t\  The    Union 

P  ■        «iii   erect    a    concrete   block,    fireproof   building 

Prank  s.   Fltchenei    la   Pro"  ' 
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Bloomlield,  Rf.  J. — The  Condensite  Co.  of  America.  Glen 
Ridge.  N.  J.,  will  build  a  plant  consisting  of  five  buildings. 
The  cost    will   be  about    $30,000. 

+  1  iiniilt  n.  N.  J. — The  Wood  Mfg.  Co.  has  awarded  the  con- 
tract t.>  PRANK  TURNER,  Camden,  for  constructing  a  two- 
story  factory  on  Haddon  Ave.,  at  $30,000.  Penckert  &  Wunder, 
310    Chestnut    St.,    Philadelphia,    Penn.,    are    Arch. 

Newark,    N.    J. — The    National    Dental    Co.,    through    Henry 
Baechlin,   Architect,    is    receiving    bids    for    a    two-stor; 
factory,   to   be   built   at   South   and   Pacific   Sts.     " 
be  $10',000. 

New  Durham,  X.  J. — A  two-story  40xlo0-ft..  concrete  and 
terra  cotta  factory  will  be  built  on  a  plot  bounded  by  the 
Erie  R.R.,  Van  Buren  St.,  Dell  Ave.  and  Monroe  St.  The 
owner  is  the  Marblehead  Co..  47  West  34th  St.,  New  Tork, 
N.    Y.,    Joseph    Broome,    123    Liberty    St.,    Manhattan,    is    Arch. 

♦  Philadelphia,  Penn.— BARCLAY.  WHITE  &  CO.,  Phila- 
delphia, Penn.,  have  been  awarded  the  contract  for  construct- 
ing a  paper-mill  addition,  one  story,  of  brick,  1x0x200  ft.,  in 
Manavunk,  Philadelphia,  for  the  Martin  &  William  H.  Nixon 
Co.      Estimated    cost,    $40,000. 

Portage.  Penn. — Ernest  and  Herman  Levy,  owners  of  the 
Portage  Silk  Mill,  Portage,  plan  to  enlarge  and  improve  the 
mill  at  a  cost  of  $100,000. 

Reading,  Penn. — William  G.  Hollis,  Franklin  and 
Sts.,  is  receiving  bids  for  an  addition  to  his  factory. 
cost  will  be  about  $12,000.  George  L.  Gerhard,  61! 
St.,  is  the  Arch. 

Sharon.  Penn. — The  Jones  &  Laughlin  Steel  Co.  plans  to 
erect   eight   additional    tin    mills   at   Sharon. 

Baltimore.  Md.— The  McShane  Bell  Foundry  Co.  recently 
purchased  the  Baltimore  Hub  Wheel  plant  on  the  Belt  Line 
R.R.  just  east  of  Hartford  Road,  and  will  shortly  commence 
the    erection    of    a    foundry. 

I : in_.    Md. — Thomas    E.    Dugan,    Matthew     H.     Sloan 

and     others    will    build    a     14-pot     glass     factory.       The     main 
building   will   be   of   frame,    100x285    ft. 

Portsmouth,  Va. — The  Seaboard  Air  Line  Ry.,  Portsmouth, 
Ya  it  is  reported,  will  spend  about  $200,000  in  improving 
and   enlarging  its   car  shops  and   locomotive  repair   shops. 

Cincinnati,  Ohio — The  Victor  Auto  Parts  Co.,  Cincinnati, 
submitted  preliminary  plans  to  the  Building  Commissioner 
for  the  construction  of  a  four-story.  60xl6o-ft.  fireproof  fac- 
tory at  Spring  Grove  and  Dunham  Sts.,  at  an  estimated  cost 
of  $45,1 

Cleveland,  Ohio — The  Gustav  Schaefer  Wagon  Co.,  4170 
Lorain  Ave.,  Cleveland,  plans  to  construct  a  three-story  ad- 
dition   to   its    plant.    65x70    ft. 

The  National  Woolen  Mills  Co.,  3131  Y\  est  33d  St..  Cleve- 
land  il.i  ns  to  construct  a  one-story  brick  and  steel  addition, 
7iixl31     ft.       Estimated    cost.    $10,000. 

The  Cleveland  Metal  Products  Co..  Ivanhoe  Road,  I  Ieve- 
land  will  construct  a  two-story,  brick  and  steel  addition  to 
its   plant,    80x260   ft.      George   S.   Rider   &   Co.   are   Archs. 

+Deflance.  Ohio— The  I  "fiance  Pressed  Steel  Works  has 
awarded  to  CLEMMER  &  JOHNSON,  Hicksville,  Ohio,  a  con- 
tract  for  a   new   addition    to   its  plant. 

LowellvlUe,  Ohio — The  Youngstown  Iron  &  Steel  Co., 
Toungstown,   has   purchased    a    25-acre   site   at   Lowellville    on 

which      ' '  openhearth      plant.        Estimated      cost, 

51, .000. 

Newcastle.    Ind  —  The    Maxwell    Mfg.    Co.    plans    to    ii 

its  plant  at  Newcastle  at  a    cost    "I    ^120,000. 

+  M11111,  Mi.-h.-  Th<  Libbey;  McNeil  &  Libbey  Co.  has 
awarded  the  contract  to  C  HOERTZ  &  SON,  Grand  Rapids, 
Mich.,  for  constructing   a    factory  at  Alma,  at  $S3,000. 

Chicago,    III.— 'I'lu-    Chicago    Aluminum    Castings    Co.,    1513 
.;..,   will   construct   :■    brick    foundry  to  cost 

online,    in.     The    Modern    Iron    Works.    Quincy,    plant     to 
■..  160    ft.      George    .1.    Fisher    is 
Bupt, 
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Colfax,  Wash. — The  Winona  Milling  Co.  plans  a  $10,000 
feed   and    shop   mill. 

Seattle,  Mash. — Plans  for  a  grain  elevator  for  the  Port  ol 
Seattle  Commission  have  been  completed  by  Paul  P.  Whit- 
man, Engr.,  Central  Bldg.,  Seattle.  Bids  will  be  asked  in 
about    three    weeks.      Amount    available,    $250,000. 

California — The  Summit  Lake  Lumber  Co.,  Hanford,  will 
erect  five  large  grain  elevators  at  Burrell,  Tranquility,  Gra- 
ham,   Hardwick   and   Riverdale. 

+  Longheach,  Calif. — The  Kenen  Motor  Truck  Co.  has 
awarded  the  contract  to  the  LONGBEACH  IMPROVEMENT 
CO.   for   the   construction   of  a    factory,    300x129    ft. 

+Los  Angeles,  Calif. — The  Griffin  Car  Wheel  Co.,  Chicago, 
111.,  has  awarded  the  contract  to  CARL  LEONHARDT,  Los 
Angeles,  for  the  construction  of  a  foundry  at  Los  Angeles,  at 
$25,000.      The    building    will    be    of    reinforced    concrete. 

A.  V.  Handorf,  Los  Angeles,  has  purchased  a  tract  of  445 
acres  near  Los  Angeles,  and  will  build  a  creamery,  to  cost 
about    $25,000. 

San  Fernando,  Calif. — The  Union  Oil  Co.,  Union  Oil  Bldg.. 
Los  Angeles,  Calif.,  has  purchased  land  at  San  Fernando,  and 
will  erect  an  oil  distributing  plant,  estimated  to  cost  $20,000. 
Santa  Rosa,  Calif. — The  Noonan  Meat  Packing  Co.,  Santa 
Rosa,  will  rebuild  its  meat-packing  plant,  recentlv  damaged 
by  fire  at  a   loss   of   $35,000. 

+  liont r.-.il.  Que. —  (Official) — The  Martin-Senour  Paint  Co. 
has  awarded  the  contract  to  the  RAYMOND  CONCRETE  PILE 
CO.,  LTD.,  New  Birks  Bldg.,  Montreal,  for  the  foundations  for 
its  new  plant  at  Montreal. 

Montreal,  Que. — Henry  Morgan  &  Co.,  Ltd.,  plans  a  $1,000,- 
000,    ten-story    factory. 

HtShawlnigan  Falls,  Que. —  (Official) — The  Belzo-Canadian 
Pulp  &  Paper  Co.  has  awarded  the  contract  to  the  RAYMOND 
CONCRETE  PILE  CO.,  LTD.,  New  Birks  Bldg.,  Montreal,  Que., 
for  the  foundations  for  the  additions  to  its  plant  at  Shawini- 
gan  Falls. 

Amhersthurg,  Out. — The  Solvay  Process  Co.,  Syracuse, 
N.    Y.,    will    construct    a    factory    at    Amherstburg. 

Pembroke.  Ont. — The  citizens  have  voted  a  $5000  bonus 
and  a  loan  of  $50,000  for  the  proposed  plant  of  the  Electric 
Mfg.    Co.,    of   Canada,    to    be   erected   at   Pembroke. 

St.  Catherines,  Ont. — The  Welch  Grape  Juice  Co.  has  pur- 
chased a  fifteen-acre  site  on  which,  it  is  said,  a  local  plant 
will   be   built. 

Saskatoon,  Sask. — Bids  are  being  received  for  the  con- 
struction of  a  cold-storage  plant  for  the  Saskatchewan  Cold 
Storage  Co..  Saskatoon.  Bids  for  this  plant  were  previously 
received,  but  were  unsatisfactory  to  the  architects,  Thomp- 
son  &   Crockart,   Masonic   Temple,   Saskatoon. 

FEDERAL,  GOVERNMENT  AVORK 

Mechanical  Equipment — Boston,  Mass. — Bids  will  be  re- 
ceived until  3  p.m.,  June  25,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  the  mechanical 
equipment  (except  elevators)  of  the  U.  S.  Immigration  Sta- 
tion,  at    Boston,    Mass. 

Repairing:  Vessel — Boston,  Mass. — Bids  will  be  received 
until  2  p.m.,  June  20,  by  the  Lighthouse  Inspector,  for  repair- 
ing light  vessel  No.    42. 

Heating  Plant — Chelsea,  Mass. — Bids  were  received  as  fol- 
lows, June  6,  by  the  Bureau  of  Y'ards  and  Docks,  Navy  Dept., 
Washington,  D.  O,  for  the  complete  installation  of  heating 
and  pumping  plant  and  distributing  system  (except  bulldinj 
and  boilers)  for  the  Naval  Hospital  at  Chelsea,  Mass.:  Evans 
Almirall  Co.,  New  York,  $39,967.  Ridout,  Chandler  &  Joyce, 
Boston,  Miss.,  $42,963.  W.  <;.  Cornell  Co.,  Washington,  D.  C, 
I  John  W.  Danforth  Co.,  Buffalo,  N.  T.,  $37,457.  Noted 
.May    21. 

Kitchen  Equipment — Chelsea,  Mass. — Rids  will  be  received 
until  ii  a.m.,  June  27,  by  II.  R.  Stanford,  chief,  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  kitchen 
equipment  at   the  c.   S.   Naval   Hospital,  Chelsea,  Mass. 

+Drertgln<r— Pawtucket,  R.  I. — The  contract  for  dredglnl 
Pawtuckel  Rivei  has  beei  [warded  to  the  J.  S.  PACKARS 
DREDGING  CO.,   Providence,  R.  I„  at  $4S57.     Noted  June  4. 


Torpedo  Factor]  Newport,  R.  I. — The  government  wll 
.[■■ii   [i   torpedo  plant   at   Newport. 

■{-Post  Oilier-  New  R. nil. die,  N.  V.  --Oscar  Wenderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington.  1  >.  C,  has  awardj 
..i   the  contract   for  the   construction   of  a    post    office   at    .Ww 

Rochelle,    N     Y.,    to    GEORGE   T     KELLY,    1 ;ers,    N      Y.    at 

$62,04  I       Not<  d    M  iy   21. 

Boats  -Tompsklnavllle,   N.   v. —  Bids   will    in     received    until 
June    17.   by   the   Lighthouse    Inspector,   Toinpklm     llli 
N.    Y.,    for   furnishing  and    delivering    to   tidi  ivater.    New     Fori 
Harbor,    ten    12  ft,    Carvel    built    bouts    and    live    14   ft.    Carval 

inn  ii    centerboard    i">ats. 

Gasoline     Tompkinsvllle,   N.   Y. — Bids    will   be   rei 

i  il  June   11,  i"    i  be   I  ,1b  hi  I i  e   [in  pector,   tor  in  i 

line   toi    ■  <    tlon      i  nd   light    i  esaels. 

on   engines   and    Air   « pressor     T il  Insvllle,   N.    Y- 

Blds    win    be    rei  etved    until    8    p  m  .    June    17,    bj     the    L1 

bouse   in   pector,  Tomph  Ini  \  tile,   N     Y.,  for  1 Is] 

llverlni    to  thi    llghth d t,  T nsville,  N     f.,  t* 
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Dressing — Philadelphia,  Penn. — The  following  bid,  re- 
ceived by  tiie  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  for  dredging  a  channel  between  the  Schuykill 
River  and  the  reserve  basin  was  submitted  bv  the  American 
Dredging  Co.,    Philadelphia,   Penn.,   at    $11,100.  * 

Jetty  Work — Wilmington,  Del. — Bids  will  be  received  un- 
til 11  a.m.,  June  29,  by  Maj.  E.  N.  Johnston,  Corps  Engrs., 
U.  S.  A.,  Wilmington,  Del.,  for  furnishing  and  placing  stone 
for   repairs    to  jetties.    Cold    Spring   Inlet,   N.   J. 

Lumber — Baltimore,  Md. — Bids  will  be  received  until  2 
p.m.,  June  20,  by  the  Lighthouse  Inspector,  Baltimore,  Md., 
for  furnishing  about  50  M  ft.  of  lumber,  delivered  at  Balti- 
more. 

•  Repairing  Tender — Baltimore,  Md. — Bids  were  received, 
Mav  2,  by  the  Lighthouse  Inspector,  for  overhauling  and  re- 
pairing the  tinder  "Holly,"  as  follows:  SMITH  &  McCOY, 
Norfolk,  Va.,  $1862  (awarded  contract);  Wrarwick  Machine 
Co..  Newport  News,  Va.,  $2003;  Spedden  Shipbuilding  Co., 
Baltimore,  Md.,  $3S39. 

•  Building — Washington,  D.  C. — Oscar  Wenderoth,  Superv. 
4rch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  the 
contract  for  the  construction  of  an  animal  house  at  the 
Hygienic  Laboratory,  Public  Health  Service,  Washington, 
D.  C  ,  to  the  JOHN  H.  NOLAN  CONSTRUCTION  CO.,  Wash- 
ngton,  D.  O,  at  $20,852,  and  for  grading  to  R.  E.  BOISSEAU, 
700     Wisconsin    Ave.,    Washington,    D.    C,    at    $6200.       Noted 

May   7. 

Gate  House  and  Wall — Washington,  D.  C. — Bids  were  re- 
vived, June  2,  by  the  Dept.  of  the  Interior,  for  the  erection 
if  a  gate  house  and  concrete  and  brick  wall  around  Howard 
Sail,  Government  Hospital  for  the  Insane,  Washington,  D.  C. 
is  follows:  (a)  gate  house,  (b)  wall:  R.  J.  Beall  Construction 
Washington,  D.  C,  (a)  $2S,736,  (b)  $7600;  Richardson  & 
3urgess,  Washington,  D.  C,  (a)  $31,857,  (b)  $3943;  Arthur 
"'owsill,  Washington,  D.  C,  (a)  $32,338,  (b)  $5900;  Lyons 
3ros.,  Washington,  D.  C,  (a)  $39,000,  (b)  $3000;  McKay  & 
ilorris,  Washington,  D.  C,  (a)  $30,251  and  $35,993,  (b)  $5742; 
V.  C.  Moses  Construction  Co.,  Washington,  D.  C,  (a)  $32,478, 
b)    $5690;    the    Melton    Construction    Co.,    Washington,    D.    C, 

a)  $32,847  and  $37,447,  (b)  $4600;  Skinner  &  Garrett,  W7ash- 
ngton,  D.  C,  (a)  $29,479,  (b)  $4500;  Davis  Construction  Co., 
Washington,  D.  C,  (a)  $31,SSS,  (b)  $6000;  Andrew  Murray, 
Vashington,  D.   C,    (a)   $37,663,    (b)   $5670. 

•Inspection  of  Structural  Steel  and  Iron  'Work — Washing- 
on,  D.  C. — Bids  will  be  received  until  3  p.m.,  July  6,  by 
)scar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
on,  D.  C,  for  the  inspection  of  structural-steel  and  iron 
york  for  buildings  erected  under  the  control  of  the  IT.  S. 
'reasury  Dept.  from  the  date  of  the  award  of  this  contract 
o  the  end  of  the  fiscal  year,  June  30,  1915. 

Mechanical  Equipment — Washington,  D.  C. — Bids  will  be 
eceived  until  3  p.m.,  July  8,  by  Oscar  Wenderoth,  Superv. 
Dili..  Treasury  Dept.,  Washington,  D.  C,  for  repairs  to  the 
lechanical  equipment  at  the  TT.  S.  Treasury,  Winder  and  But- 
r  buildings,   Washington,   D.  C. 

Building  Repairs — Port  Monroe,  Va.- — Bids  will  be  received 
ntil  June  15,  by  Maj.  H.  L.  Pettus,  Corps  Engrs.,  U.  S.  A., 
or    repairs   to   Hospital   Building  No.    82. 

•  +l*orgings.  Horses  and  Props — Wheeling,  W.  Va. — Bids 
ere  received,  May  25,  by  Maj.  J.  P.  Jervey,  Corps,  Engrs., 
.  S.  A.,  for  furnishing  and  delivering  forges,  horses  and 
rops  for  Dams  Nos.  15  and  20,  Ohio  River,  as  follows:  (a) 
'am  No.  15.  436.496  lb.;  (b)  Dam  No.  20,  347,616  lb.:  Union 
oundrv  &  Machine  Co.,  Pittsburgh,  Penn.,  (a)  $21,458,  (b) 
16,41 4 :  C.  A.  Turner,  Inc.,  Pittsburgh,  Penn.,  (a)  $16,914,  (b) 
13,123;    Penn    Bridge    Co..    Beaver    Palls,     Penn.,     (a)     $16,063, 

b)  $12,445;  Heppenstall  Forge  .V  Knife  Co.,  Pittsburgh,  Penn., 
\)  $0.0420  per  lb  ,  (hi  Sinn:'n  ,..  r  II,.  on  props  only;  AMEBI- 
AN BRIDGE  CO.  OF  NEW  YORK,  Pittsburgh,  Penn., 
■warded  contract),  (a)  $15,365,  (hi  Jl  1  .;>:<:: :  .1.  &  ,T.  B.  Mill- 
olland  Co.,  Pittsburgh,  Penn,,  (a)  $17,:i7:i.  Mi)  S13.905; 
awrence  D.  Weaning,  Cleveland,  r>hio,  (a)  $19,642,  (b)  $15.- 
13;  Erie  Forge  Co.,  Erie,  Penn.,  (a)  $18,770,  (1.)  $14,948:  w.  N. 
ratz.-r  &  Co.,  Pittsburgh,  Penn.,  (a)  $23,178,  (b)  $ls.:i",4. 
oted   May  7. 

■\Vnter  Purifier  and  Feed  Water  Heater — Port  Royal.  S.  C. 
will  be  received  until  11  a.m.,  June  27.  bv  H.  R. 
d,  Chief,  Bureau  of  Yards  and  Docks,  Navy  Dept, 
Washington,  T>.  C,  for  furnishing  and  installing  one  boiler 
ied  water  purification  system  with  an  open  type  feed  water 
iater  in  the  central  power  plant  at  tin-  Naval  Disciplinary 
arracks.   Port   Royal,   S.  C. 

•  Dredging — Hlllsboro    River,    Fla. — Bids    will    bo    rec, 

Itll  noon.  July  2,  by  Maj.  W.  B.  Ladue,  Corps  Engrs,  U  S  A  . 
icksonvllle,    tor    dredging    in    IliUsboro    River,    Fla. 

Dredge  Parts  New  Orleans,  La.  Bids  will  be  received 
itll  11  a.m..  .(n1\-  1.  by  Mii     Edward   H.  Schulz,  Corps  Engrs., 

S.   A.,    for   furriishll  B   arm   and 

Hi:    i  hi    i  in-   i  r.  s.  dredge,   >■'•.'.    i  i 

Repairs   to   niillrilngs — New    Orb   ins,    I  Bids   will   be   re- 

Ived  until  11  a.m.,  July  6,  bj    n     R    Stanford,  Chief,  Bureau 
.1    Docks,    Navy    Dept.,    V\  i>    P.,   for  re- 

i        tnd     Imprc to    buildings    al     the    naval    station, 

Milan::.      I.i 

•nirs  to  wiuirf     New  Orleans,  La. — Bids  win  be  rei 
itll    ii  mi:—  inford,    i  'in.  i 

ind    Docks,   V  D.    C    for    repa  Ir      to 

iiii,:i      S3.  Naval  statio  ms, 

•Tom  lion  t — New  0  Bids  were  received  bj    Maj 

O.    Sherrlll,    '  S     A  .    for    i I  I 

llverlns    tho   steel   towbo  fr ■ 

•  •i1  New  riri. aiis.  .it  ••",,■•'..  (lowesl  bidder);  Dubuque 
■>n   Works,   delivered   at    Dubuqu  red    al    New 

,    •■■:.-. S  15      Noted    M 

Repairing   Healing   Si»irm — Clnclnnr  111    be 

ii    1    p.m.,    i  Oscar    Wenderoth,   Superv. 

:h  .  Treasury  Dept.,    "  D    C,    For  repairs   to  the 

system,   etc.,    iii    the    0    s.    po  Innatl, 


I 

iiri-iik»Mi(er    Cleveland,  Ohio— Bids  win   be  received   until 

a. in..    June    19,    b]    i.t     Col     Charles    s.    Bromwell,    Corps 


Engrs.,  U.  S.  A.,  for  completing  east  breakwater  extension, 
Cleveland    Harbor,    Ohio. 

Elevators — Dayton,  Ohio — Bids  will  be  received  until  3  p.m., 
June  26,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  the  installation  complete  of  two  elec- 
tric passenger  elevators,  three  hydraulic  lifts,  and  a  pump- 
ing plant  in  the  U.  S.  post  office  and  court  house  at  Dayton, 
Ohio. 

River  Bulkhead — Alpena,  Mich. — Bids  will  be  received  un- 
til 3  p.m.,  June  30,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  the  construction  com- 
plete of  a  river  bulkhead  at  the  U.  S.  Public  Building  at  Al- 
pena, Mich. 

•  +Dredging — Ontonagon,  Mich. — The  contract  for  dredging 
in  Ontonagon  River,  has  been  awarded  to  the  NORTHERN 
DREDGE  &  DOCK  CO.,  Duluth,  Mich.,  at  19.9c.     Noted  May  28. 

•Breakwater — Calumet  River,  111. — Bids  will  be  received 
until  10  a.m.,  July  6,  by  Lt.-Col.  W.  V.  Judson,  Corps  Engrs., 
U.  S.  A.,  for  repairing,  with  timber,  superstructure  of  the 
breakwater  at  Calumet  Harbor,   111. 

•Post  Office— Delevan,  Wis. — Bids  will  be  received  until 
3  p.m.,  July  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  O,  for  the  construction,  complete  (in- 
cluding mechanical  equipment,  interior  lighting  fixtures  and 
approaches)  of  the  U.  S.  Post  Office  at  Delavan,  Wis.  The 
building  will  be  two  stories  and  basement,  with  a  ground 
area  of  approximately  35S0  sq.ft.,  briefer  facing,  composition 
roof,  first  floor  of  fireproof  construction. 

•  Motor-Boat  Hulls,  Etc. — Milwaukee,  Wis. — Bids  were  re- 
ceived, May  IS,  by  the  Lighthouse  Inspector,  for  furnishing 
three  motor-boat  hulls  and  installing  engines  therein  for 
use  in  the  lighthouse  service,  as  follows:  RACINE  BOAT  CO, 
Racine,  Wis.,  $2100  (awarded  contract);  Racine  Truscott 
Shell  Lake  Boat  Co.,  Racine,  WTis.,  $2175;  C.  H  De  Grace 
Oconomowoc,  Wis.,  $2175;  Henry  R.  Berger,  Manitowoc,  Wis., 
$2355;  Milwaukee  Yacht  &  Boat  Co.,  Milwaukee,  Wis.,  $3855. 
Noted  May  7. 

Post  Office — Arkansas  City,  Kan. — Bids  were  received  as 
follows,  June  4,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
at  Arkansas  City,  (a)  limestone;  (b)  sandstone:  General 
Construction  Co.,  Milwaukee,  Wis.,  (a)  $51,313;  (b)  $53,053. 
J.  H.  Wiese,  Omaha,  Neb.,  (a)  $54,335.  Dieter  &  Wenzel 
Construction  Co.,  Wichita,  Kan.,  (a)  $54,990;  (b)  $56,200  New- 
port Contracting  &  Engineering  Co.,  Newport  News,  Va., 
(a)  $57,418.  Frank  H.  Latimer  &  Son.  Kansas  Citv,  Mo.,  (a) 
$59,500.  Union  Construction  Co.,  Arkansas  Citv,  Kan.,  (a) 
$61,350;   (b)    $62,160.      Noted  May  7. 

+Post  Office — Osage  City.  Kan. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract fc  /  the  construction  of  a  post  office  at  Osage  Citv  to 
POTTERS  LUMBER  CO.,  East  Liverpool,  Ohio,  at  $44,500. 
Noted   Mar.    19. 

•  Metal  Flumes — Great  Falls,  Mont. — Bids  will  be  received 
util  2  p.m.,  July  1,  by  F.  H.  Newell,  Dir.,  If.  s.  Reclamation 
Service,  Great  Falls,  for  furnishing  about  1766  lin.ft.  of  metal 
flumes  of  various  diameters,  ranging  from  5  ft.  9  in.  to  11  ft. 
6  in. 

•Earthwork  and  Structures — Vandal ia.  Mont.- — Bids  were 
received,  May  27,  by  H.  N.  Savage,  Superv.  Engr.,  U  S 
Reclamation  Service,  Malta,  for  earthwork  and  structures, 
V.nnlalia  Point,  Yandalia  South  Canal,  as  follows-  W  J 
Hoy  Co.,  St.  Paul,  Minn..  $42,641;  the  Security  Bridge  Co., 
Minneapolis,  Minn.,  $4S,957:  Threat  Bros.  &•  jollev.  Lovell, 
Wyo.,  $53,330;  Heuser  &  Sim.  Malta.  Mont.,  $54, OSS;  I.  J. 
Denton,   Worland,   Wy<v,    $56,523.      Noted    May    7. 

+Post  Office — Excelsior  Springs.  Mo. — Oscar  Wenderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  award- 
ed contract  for  the  construction  of  a  post  office  al  Excelsior 
Springs  to  J.  H.  WIESE,  Omaha,  Neb.,  at  $46,370.  Noted  Apr.  9. 

•+Bulldtngs — Fort    Sill,   Okla. — The   contract   for   the   con- 
st ru, ■ti,,n     .,f    ,ii.,    officers'    quarters    at     Port    Sill,    has    been 
awarded   to  TOCHTERMAN  &   RICHARDS,   Lawton.  Ok] 
follows:     General   construction.  $26.66:!:  plumbing,  .<:'-  at- 

las;, $3131;  lighting,  $1850,     Noted    May   7. 

Post  Office  Idaho  Palls,  Idaho— Bids  will  be  received  un- 
til 8  p.m.,  July  in,  by  Oscar  Wenderoth,  Superv.  Arch     Treas- 

■     Dept.,   Washington,   D    C,   for   the  construction   i 

(Including  mechanical  equi :nt,  lighting  fixtures  and  ap- 
proaches) of  the  U.  S    post  office  al    Cdaho  Palls,   I 

•Generator— Salt   River.   Aril.— Bids  will  be  r I      .1  until 

2  p.m.,  July  14.  by  P.  H.  Newall,  Dir.,  u.  s  Reclamation  Ser- 
vice, Los  Angeles,  Calif.,  tor  furnishing  one  vertical  alternat- 
ing-current i  or  the  Salt    River   project,    iris. 

•Turbine  Sail  River,  Ariz— Bids  will  be  received  until 
i  p.m..  July  ii,  by  P.  II.  Newell,   Dir.,  r.  a  on  Ser- 

tor   furnishing  a   variable    head   turbine    for 
tin-  Salt    River   project,    Arizona. 

Post    Office     Brigham    City,    Utah     Bids    were    received    as 
follows,  June  i.  by  i 'oar  Wenderoth,  Superv     Vrch.,  Treasury 
'.    l>.    C.    for    the  i    post 

ham  City,   (a)   limestone.   n,i   sandstone:  Oei 
\     Wl  Itmeyer  &  Son      Ogden,  Utah,  (a) 
J    ii     Wiese,   Omaha,   Neb  i       Martin  E     Ind 

in   City,   Utah,   (b)    ' 

•Machinery    ami   \iu.-«     s.  ,tn.,    v   , ■  i,      Bids   will   be   re- 
ceived   until  IB,  by  Maj.   J.  B.  i  Corps 
,  U.  S     \.  Seattle,   for   machinery  and  valv 

■Washington    Canal     I 

mi   System   ami   Burners       Vancouver    Barracks.   Wash  

Bids  will  be  received   until  n   a.m.,   .Tuly   I,    h>    thi 

I'm    the  Installation   of  fuel   ,.n   distribut- 
ing system   and   oil   burm  Barracks,    v. 

Repairing    Vessel     Portl 

until    2    p.m..    June    tr.,    by  tin  lector,    Port- 

land,    '  "  e  .      f  II 

lire. Icing — San     Francl  Bids     will     1...     received 

Mai      S       \      I 
for    dredging     in    S  in    JOS 


until    10    a.m.,    .Tun 

1'      9       \   .     San 

and   Stockton   i 


Calif, 
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Comr.   Pub  Wks.  received   until   June 

Dredeine- Boston,  Bass.— Bids  will  be  r«|elA„°  missloners, 

Engr.  ,nai     „i\      Rids      were      received, 

»■'•,£   spruce   lumber       The   bids   folic >  v  .    Cui  W^  Dowries 

F"    hCe^C$o2S,t2'l;6GflaWi,iam    CuX'W  Co.,  •$30,355;    Wll- 
^SbH:r^ood?tu6m°berCo.     .31230. 

The    W.    H.    Eagan    Co.        «    ^ ast      Noted    May    21. 

mitted   the    lowest   bid   at   *1f>*'»'  (Official)— The  Park 


Noted   May   2S.  »1V„„,,    N    Y  —  Bids  will   be   received 

Barge  Canal  Work— Albany,  N.  Y  *»"  k  Albany,  until 
bv  Duncan  W.  Peck.  State  f"^onP  of  the  following  barge 
Soon?  July.  T  for -the  ^"^v'contract  No.  IS.  for  dredg- 
^r'nlllng1  and  "construetln&kneads   and   a   sewer^t  Go 

zsSK  s? "ssws? wags ^tapi-  .-asss 

er\f«foTw%Sr«  °S£t..^edSoStailngineer.s   esti- 

mate,  $415,420.  ^official)— Bids  will  be  re- 

*FloorinK.  Etc.— Albany    N    1"-      "  ngs     Executive   Cham- 

State   Capital,  and    a  B o    i  Arch 

lit.rarv.     Lewis  F.  l'Ucner  is  "">  citizens     have 


+,,n.inS-Pickens,  S  C  -The P,cken. ^R ;R ^--^ 
foV'flfling11  ^conne'cU?,-!  Wt^e*  rem  oval  of  eight  trestles 
„0nriK  between   Pickens  and   Eas ey    S.   C 

S     »     Tjnv<l     Savannah,   (./a.,   is   r^ngi. 
n^ffl^1' k^ :yCOsneScur.tiesngCSorporatio„. 

s"HS;a^£fEr  $»—  -;;;- 

S^^SMa^^  tiom&ers 
£or   $1,000,000  of   drainage   bonds 


;     ;.,  ,,,,-  r<  butldlns  a  portion  '     .        K    y 
v     i.iam   M.   BALLARD,  Oneida,  N.   *^ 
w  M. i. 'A. I  Hud«on    County   Park 

ComrnLrion.   •/'•'•^■y   M« .•,•;„,„.  Vo.n.iy   Park. 

opmeni    worn   in   j  ._•,_, .,     Connection!     Newark, 

+  ivrml....l      ll"M<»"K     »".•!    _S"''""-,,       I    " 


""  ....     penr      The    Bell 
••    •• Kfwnduli 

i 

I       ,,,!,    .1    hm         *     K  Mill" 
I. 

ti  a 


+Dmlna?e    Wo*-Vero.    Fla^-The ,    l„dl« i    Rl ve^  Farm. 

K^n^rCitv'Mt%ofh°0^00C0U-?u.'y(l;   and   to  J.   W.   HALLETT. 

»oan,    Iowa,   for    500000   -^  ^    Qf    constructing    . 

Dralnna^— Greenville     Mi&s       the    co  t  ,ct   has    Deer 

eSftafeVSy'  eChar°resOHterwHrC0?suait.   Ingr..  Greenville,  a. 

$557,174.  ritv  Council   is  considering 

theLdrI^-«^rf^S  Joli  'of  riJveM^ 

^%^^^^^^^-^^^^%^ 

by  ^iCouBntyB7u-,SgTTSon.?or$ro^  ^drainage ;  bonds 
F.re    Apparatus-Cincinnati .    OMo-^The .citizens    will  jot, 

July    14    on    the    question    of    issume  of    $241,250    for    Are    ap 

paratus  is  included  in  I  Qf  t, 

Rctainins   Wall— N"Y    "^ \en       n«;  lan3    prepared    fo 

FhTSons  ?ScUonFo°frta  Tetffnln  "wall   noYtii   of   New   Haven. 

thVch.nnerw„r,-Chicago  ^(^-"^^^ 

sew s^sgjS^S^A.^^  is 

collateral    work    on    Contract  »eciiui  County,    111.,    an 

Channel    in    the    township    of    Lemon t    ^  m       Th 

the   township   of  Downers   Grove    mi    ia„  965,000    cu.yt 
work    calls    for    approximate^     ■ h ^   ftfoUowt n^f    excavation   c 

of   excavation   of    facial    drift      -..'>'»    ^y  Uon  of  sou 

glacial  drift  at  railroads;  315,00"  «.u>  "    ,«  railroads 

rock-    1S.000    cu.yd.    of    excavation    of    soHcl  roc*    ai                  51 

Chicago  ha.Tawarded  the  contract  to  fRYNB^K^^ 
ING    &    ENGINEERING   CO     (    iicaRc '.  ^  Channel    in   tl 

lateral   work   on   Sect.   12  of  the  Calumet   ^  Rklg  wg, 

township  of  Worth    Cook  County.  !Um    m*     2S 
opened  May   21.     List   oi   oiuuei=  ...      Ri ,      win    i,e    r 

*DralnnBe-Janesville     Wls.-fOfflclan-Bid^  wi: 

fa^vlWor  ^1^ work      P"  <letails  see  a^ertlsem8 

under  "Contracts  To  Be  Let.  Chicago,    Mllwauk 

n„ok    Hoi,.e-Mllwauk^ee.   Wls._The    cmcago.  MUw      k( 

ft^nVabe^0rnnSlonOgCOnctrUHCtB.ny.    Milwaukee.    I.    Mec 

'"^a.n^-Fort  ^/r^^'Vl^.  jg 
^dgS^for^nVruc&^lnf  170.   18e.   186  and   104.     Esi, 

Satfcf  total    cost,    about    JI0.000.  commission., 

+Dltcfce^-Falrmont.Mlnn.-The     County     v.       ^    ,.,,, 

h«v^     awarded     contracts     t">      '   "',",,        ,     o,  mi  ItllUOK    &    O 
'^K,.SMN.    Clear ftLaUc       own.    ami    ».!;;■    ^,.J  ,^{lv,ly. 
.,,.,,,„    City,   Iowa,   at    $11,(00   ana,  — 

+  |)l(cl..-H— Dermott,     Ark.—  (Ob,  i.i  .  '  Dralnage    I  'istr 

rune  6.    "y   the   CommUsloners   <.l      '■  ""     < ,,  , r,,    'mches.     T 
,,,     \,,    insas.  at   Dermott,   for  47  mil es  o r     I  lilU„ 

work  calla  eor  i  ,800 ,000  '•''V'1-.'    '  ^,;'sv,,'  ,'  ,  ,.    Ohio,    9.880.J 
KISSNER    CONSTRW    CION    CCX,    <~osnc     w;,mll    ,.,,,  ■ 

S8:fcai-'Kr^ffii,;;.v-i..."  .m,  kik,,;,,-,.!  .-:,^;::;Mi, 

\V:,n>.  La  Grange,  Ind.,  11.T60.     w. 

+Drnlnage-    Barle.    A  rk  -       '  ;;     "■     '  ;  ',       s    m,wh,i,ia> 
trlct  has  awarded  t"e  contract  to".  h.«  Omaha,   ■ 

'".    ma     o   '"  •'',v,n,    ;,,,,„  Cr Cr!ttende«« 

'■."";v..,:.;;.".^: '.'.•'.  ,■•■■■  ■— "■  T 'or5| 

for  4,121, ».ya.   of   excavation.  ,    _  Colorn| 

.     ^urnS/coNo"^   B, «   Colo.,    I.   I 

for'woYVai   t,„.s hCov.1 1 

'•   ;"    "'"■'""      ,  H    ,,,,..    wraeh      Bid.  will   \ 

i    .  90   p.m.,  June   ' ';''„,.,,.,  ,  .,!„,■    the "".. 

,        j  .      :,,,■ 
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Dredge— Astoria,     Ore. — The     Tacoma     Dredging    Co.,     Ta- 

coma,  W  ash  is  having  plans  prepared  for  a  24-in.  hvdraulic 
suction  dredge  for  use  at  Astoria,  where  the  company  has 
been  awarded  several  contracts  for  harbor  work. 

+Piers  and  Docks — Flavel,  Ore. — It  is  reported  that 
GUTHRIE  &  MeDOUGALL,  Portland,  Ore  ,  have  been  awarded 
the  contract  for  constructing  piers  and  docks  of  the  proposed 
Hill   steamship   terminals   at   Flavel,    at   about    $190,000. 

♦  Elevators — Los  Angeles,  Calif. — Krucker  &  Deckbar, 
Archs.,  Ferguson  Bldg..  Las  Angeles,  have  awarded  the  con- 
tract to  the  OTIS  ELEVATOR  CO.,  21S  East  Fourth  St.,  Los 
Angeles,  for  installing  two  passenger  elevators  and  one  elec- 
tric freight  elevator  in  the  Trinity  Auditorium  Building  in 
South  Grand  Ave.,  at   $12,300. 

+Metnl  Work — San  Francisco,  Calif. — The  Board  of  Super- 
visors has  awarded  the  contract  to  C.  COLLIN'S,  San  Fran- 
cisco, for  metal  furring  and  lathing  in  the  new  city  hall,  at 
J55.S60. 

Tunnel — San  Francisco.  Calif. — The  Board  of  Public  Works 
rdans  to  award  contracts  in  July  for  the  construction  of  the 
Twin  Peaks  Tunnel.  M.  M.  O'Shaughnessey  is  City  Engr. 
Noted   May   21. 

Civic  Center — San  Francisco,  Calif. — The  Board  of  Super- 
visors has  appropriated  $64,000  to  improve  the  civic  center. 
The  work  calls  for  curb,  sidewalks,  lamps,  balustrades,  etc. 
M.    M.   O'Shaughnessy   is   City   Engr. 

Breakwater — Mill  Cove,  N.  S. — Bids  will  be  received  until 
4  p.m..  June  22,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks., 
Ottawa,  Ont..  for  constructing  an  extension  to  the  break- 
water at   Mill   Cove. 

Stadium — Montreal.  Que. — Bids  are  being  received  for  the 
construction  of  a  stadium  for  McGill  University,  Montreal,  to 
cost   $60,000. 

Conduit  System — Three  Rivers,  Que. — The  City  Council 
plans  to  lay  an  underground  conduit  system.  James  Bennett, 
Board   of   Trade   Bldg.,   Montreal,   Que.,   is   Engr. 

Wharf  Extension — Brighton,  Ont. — Bids  will  be  received 
until  June  24,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks., 
Ottawa,    Ont.,    for    extending    the    wharf    at    Brighton. 

Dredging: — Raleigh,  Ont. — Bids  will  be  received  by  the 
Reeve  of  Raleigh  Township  until  June  20,  for  dredging 
Raleigh  Plains  Drain,  about  nine  miles  long,  in  Kent  County. 

+Fire  Station — Moose  Jaw.  Sask. — The  city  has  awarded 
the  contract  to  POOLE  &  EMERY.  LTD.,  Moose  Jaw,  for  the 
construction   of  a  fire   station,   at   $21,03S. 

buildings 

Manchester,  If.  H. — It  is  reported  that  bids  are  being  re- 
ceived by  Victor  Chiras,  Athens  Bldg.,  for  erecting  a  theater 
to  cost    $60,000. 

Boston,  Mass. — The  City  contemplates  the  construction  of 
a  ten-storv  building  on  the  site  of  the  present  Probate  Bldg., 
on  Tremont  St.  Richard  J.  Lynch,  100  Summer  St.  is  Supt. 
of  Bldgs. 

Brookline,  Mass. — See  item   under  Light,  Heat  and   Power.. 

+  KI(elihurg,  Mass. — The  contract  for  erecting  the  state 
armory  has  been  awarded  to  E.  A.  PEAP.ODY  &  SON, 
Lawrence.      H.    M.    Francis   it    Sons  are    the   Archs. 

Pittsfleld.  Mass. — The  Pittsfield  Order  of  Eagles,  will  erect 
a  three-story  home.  30x1  no  ft.,  estimated  to  cost  $50,000. 
Peter  J.   MacLaughlin   is  the  Arch. 

Springfield,  Mass. — Judson  Strong  and  Edward  Rudding 
will  build  a  five-story  apartment,  112x112  ft.,  to  cost  $55,000. 
.1.    W.    Foster  Is  the   Arch. 

Worcester,  Mass. — Harris  Glick  will  build  a  five-story 
apartment  on  Chestnut  St.,  to  cost  about  $55,000.  E.  T.  Chapin, 
State    Mutual    Bldg..    is   the    Arch. 

Providence.  R.  I. — Clark  &  Howe.  Archs.,  Turks  Head 
Bldg..  are  preparing  plans  for  a  three-story  biological  build- 
ing for  Rrown  University.  The  building  will  be  three  stories, 
52x117  ft.,  of  brick,  limestone  and  concrete.  The  estimated 
cost   Is   $S0.000. 

The  city  contemplates  rhe  erection  of  a  police  station  on 
Wayland  St.,  to  cost  about   SOO.ooo. 

Hartford.  Conn  Bids  will  be  received  until  6  p.m..  .Tun.* 
16,  for  building  the  addition  to  the  Bchool  "ii  Albany  Ave. 
Northwest  School  District.  The  addition  will  1..-  three-stories. 
70x145  ft.  of  brick.  Johnson  &  Burns,  26  State  St.  are  the 
Archs.     Noted   May  7. 

Wntcrlmry,  (Unn. —  Bids  received  for  constructing  munici- 
pal building,  printed  in  Issue  of  .Inn.'  I  under  Westhury. 
Conn. 

+The   contract    foi  pal    Bldg.   at   Q 

and  Ficlri  sts.  has  been  awarded  by  the  City  Hall  Commission 

GEORGE     V    FULLER   CO..    V ■«    York,   N.    Y..   at 
MO.      Noted    Feb,    -■'.     \f     28    and    June   4. 

Binichnoitun,    >.    ^.     The    County    commissioners    bav< 
elded  to  ereel  a   tuberculosa   sanitarium,   om    Btory,   50x147   n 
and    an    administration    building,    two  The 

t     Is    $56, William     II.     Mill.     I  ..  -t.r  -~)iii  .-.     N.     Y. 

is    Cnn.    "I     Bd.    Of    Siii"i  visors. 

iiiiiTiihi.   \.   v.—  Bhis    •■  ed    in    Charles    i.     Rel- 

89    Ninth    Division    St..    for    a    ot 
hill    ..a    Main    st.    in ai     ii.. .I.,     st,      C     ii. .war. I    Crane,    Dlmo 

1  i.  I  >  .,il       Mi,   I,  Hi.'      \reh 

+'i'iir  ...m                         ting  the  one-story  brick,  steel  and 

■tone   church    fur    tin.   Church    ol    the     Vi    umptlon,  ha 
.ii     RLES    II      EVERTTT.    White    Bldi 

Is    jit... Carl    s.hmill.    Prudential  Bldg.,    is 

tlie    A  rib. 

iiutTnio,    \.    v.     Tin-    Jefferson    st     Christian    Church 
tract  a  two-sti  ind   school, 

i'm  iv  ami   Jefferson  sts     The  estimated  cosl   is   | 
S     Long;,    I3S9    Main    St,    is   Chn.   ..f    the    Bids:.     Comm. 
George  w.  Kramer  A  Bon,  New   Fork,  n.  y.  is  the    (xch. 

Newark,  If .  Y«— 1  Ived  by  i>r 

.  ii.  t  Inir 
ti,,.  ....  stat.-   Custodial    Asylum    fur    Feeble 

Mln. I.  .1      Winn,  nil  \       V  . 


So4,930,  J.  F.  Grove  Construction  Co.,  Albany,  N.  T.,  $55,000- 
E.  J.  Forbes  &  Son,  Geneseo,  N.  Y.,  $55,822:  R  T  Ford  Co 
Rochester,  N.   Y.,   $5S,000.  '  '       ora   K'°- 

R»i?fW  £!"%:„?•    Y-— borough    of    Manhattan)— The    Miami 
■SalU    Co'    wl11    construct    a    six-storv    apartment    at    River- 
side Drive  and   lSlst  St.,   estimated  to  cost   $210,000.     Gross  & 
Ivlemberger  are  the  Archs. 

.  +Tne  contract  for  erecting  the  16-storv  store  and  loft 
building  at  30  East  33rd  St.  for  George  A  Wheelock  has 
been   awarded    to    the   ALTORIA   REALTY    &    CONSTRUCTION 

CO..    3    East    44ih    St      The    estimated    cost    is    $427,. i       M     E 

Rountree.    3  East  44th  St.   prepared   the  plans 

(Borough  of  Bronx— .Official)— Bids  will"  be  received  bv 
&  ?-„5i  ?nvder-  Supt.  of  School  Bldgs,  Park  Ave.  and  59th 
Fvnn7i  r  rM,'!"-  uUI\f  l?-Jor,  the  generaI  construction  of  the 
Lvander    Childs    High    School    on    East    lS4th    St. 

<jt„J'e,v  ?'0,:k•  1vnTCrX5OP01len  pf  Manhattan)  — Howells  & 
,  t?  ^rCh!--  100,wJn'am  St-  have  Prepared  plans  for  an 
11-story  building  at  Fifth  Ave.,  near  3Sth  St. 

Arnold  W.  Brunner.  Arch..  101  Park  ive  New  York  is 
Sinai  Hoi  Pill\S  f°T  f°Ur  buildin°s  to  De  erected  at  the  Mount 

r-„  Mew  \?rk'  X-Y-— 'Borough  of  Bronx)— The  Podgur  Realtv 
LO.  has  attained  Samutl  Katz,  Arch.,  to  prepare  plans  for  three 
five-story  flats.  72x100  ft.  each,  at  Intervale  Ave.  and  163d 
St.     The  estimated  cost   is  S300.000 

(Borough  of  Queens) — The  Authentic  Realtv  Co.  will  erect 
an  eight-story  brick  and  concrete  loft  building  at  Williams 
ana  Henry  Sts.,   Long  Island   City,  to   cost  about   $110,000. 

St.    George    (S.    1.1.    X.    Y.— Carrere    &    Hastings,    225    Fifth 

»  oi  v  ork'  N-  "•  are  preparing  plans  for  a  court  house 
at   Stuyvesant   and   Jay   Sts.,    to    cost    $350,000. 

i  *yracuse-  W.  Y — The  Knights  of  Columbus  plan  to  build  a 
club   house   to  cost  about   $200,000. 

„  *e.,vark,  ".  J. — See  item  under  Miscellaneous:  Terminal 
tsuilding  and    Subway   Connections — Newark 

•  Bloomfield.  X.  J.— (Official)— The  Board  of  Education  will 
receive  competitive  plans  until  S  p.m..  Julv  6,  for  constructing 
an  eight  room  school  on  Grove"  St.  The  building  will  not 
cost  over  $45,000.  Cnarles  \Y.  Martin  is  on  the  Bldg.  Comm. 
t  or  further  information  see  advertisement  under,  Contracts 
to  tie  Let. 

Bloomfield,  N.  J.— Bids  will  be  received  bv  the  Board  of 
H,(iU,r;',"0l!Jul,"Llp,m-'I™ne  13-  for  building  an  addition  to 
the  Brookdale   School.      Charles   G.   Jones.   208    Broadway,   New 

Comm  'S    the    Ar°h'      W"    Martin    is    Chn-    of    tne"    Bldg. 

.  .+Moil*clnip'  X.  J.— The  contract  for  erecting  the  medical 
Sw*4TSE.£0mth^J^Sn-ai5.slde  Hospital  has  been  awarded  to 
CHARLES  T.  WILLS.  INT..  I'm',  Fifth  Ave..  New  York,  N  Y 
The   estimated   cost   is  $100,000. 

+Skillmnn,  X.  J. —  The  contract  for  erecting  the  New  Jersev 
State  Hospital  for  Epileptics  has  been  awarded  to  Edward 
Fay  &  Son.  Philadelphia.  The  estimated  cost  is  $110,000. 
George  S.  Drew,  Trenton,  prepared  the  plans. 
,_,yin.elnn,1>  *•  J-— Bids  will  be  received  by  Paul  A.  Davis. 
nii    Sanson    St.,    for    a    three-story    brick,    stone    and    terra 

cotta  sc.iool   to   cost  about    $5.-.. Noted   Apr.   23. 

Bellevne,  Penn.— W.  J.  Shaw,  Fulton  Bldg.,  is  preparing 
plans  for  a  high  school  to  cost  about  $175,000. 

Brj-n  Mawr.  Penn — Ralph  White.  Pennsylvania  Bldg..  Phil- 
adelphia, is  preparing  plans  and  will  receive  bids  for  con- 
structing a  three-story  brick  and  stone  school,  at  a  cost  of 
about    $80,000. 

+  Philndelphin.  Penn — The  contract  for  erecting  the  six- 
story  reinforced-concrete  service  building  at  24th  and  Chest- 
nut St..  has  b.en  awarded  to  HARRY  GILL,  Jr..  2313  German- 
l">vn    Ave.      M.    H.    Dickinson   is   Arch. 

Philadelphia!  Penn. — The  Trustees  ,i  La  Salle  College  con- 
template the  erection  of  two  four-story  .\ints  to  the  build- 
ing  at    121"    North    Broad    St.      The   estimated    cost    Is    $100,000. 

+It  is  reported  that  the  contract  for  erecting  the  15- 
story  brick,  stone  and  terra  cotta  building  for  the  Bell  Tele- 
phone i ',,.  ai    17.1,   and   Arch   Sts.   has   been   awarded   to  CRAMP 

A  CO.,  Denckls  Bldg.  The  estimated  cost  is  $1,250,000.  John 
'i'.    wiii.irini.    Commonwealth    Bldg.,    is    Arch. 

Pittsburgh.  Penn. —  (Official) — N*.  Serraclno.  Arch  1170 
Broadway,   New    Ifork,   N  trlng    plans   for  a   three- 

si.  u-y  convent  on  Watson  St.  for  St.  Titer's  Church  \ 
Perziale    is    Rector 

Henry  Hornbostel,  Arch.,  Schenley  Park,  Is  preparing 
plans    for    two    additional     wines    to    the    school     of    design    at 

.     institute   of   Technology,      Bach    wing    win    be    six 

stories.     |0xl  "'I    ft.,    and    will    CO    I  10  000 

B  reports  state  that  bids  will  soon  be  asked  for  erect- 
ing a  temple  on  drains  Boulevard  tor  the  Svrla  Improvement 
Association.      The   estimated   cost    is    $2 


+  Pittsburgh.     I'etl 

for    building    the    hi 

Penn    Ave.    and     Hark     . 
MILLER   .v    SI  »NS 


state  that  the  contract 

for     the     Loyal     "r.lcr     of     Moose,     at 
Waj     has    been    awarded    to    WILLI  Wl 


Bcw ii.  Penn,  E  ii  Davis,  Arch.,  Connell  Bldg.,  Is  pre- 
paring plans  tor  a  12-StOry  store  an, I  office  building  at  Wash- 
ington and   Lackawanna  Sts.    for  the  Union   National    Hank. 

i  ■ ii"v.ii.    Penn.     Marry    w     Altman,    Arch.,    Untontown, 

Is    preparing     plans    tor    a     school     In     the     I  i        The 

city  has  recently  voted  a  bond  issu,    . 

+Bablilaavllle,    Mil.     The    •  '  three 

hiilldlnes  at   the   Maryland   Tni  beeen 

awardi  Itlmore, 

+  i'.t.  i.i.iiru,    \  n.     The    contract     for    erecting    the    Hotel 

'•org     has     I n     awardi  .1     to     i:i,-|i  \  imi     ... 

ii  VRLES    M      ROBINSON,    Richmond 
building    Will    be    ... 

Itnena.   w  .    Va.     Bids   "in   i n   be    received   bv   the   State 

ton.    for   building    an   auditorium     and 
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Terra,  W.  Vo, — Bids  will  be  received  until  June  15,  by  the 
State  Board  of  Control,  Charleston,  W.  Va.,  for  erecting  the 
Tuberculosis  Sanitarium,  a  residence,  receiving  build- 
ing and  two  cottages. 

Moultrie,  Ga. — Bids  will  be  received  by  the  Chairman  of 
the  County  Commissioners  until  June  23,  for  erecting  a  three- 
story  jail.  The  Southern  Structural  Steel  Co.,  San  Antonio, 
Tex.,    is  Arch. 

+Fort  Myers,  Flo. — It  is  reported  that  the  contract  for 
...  strueting  the  three  brick  buildings  for  H.  E.  Heitman  has 
been  awarded  to  BATES  &  HUDNALL,  Tampa.  The  esti- 
mated   cost    is    $S0,000. 

Birmingham,  Ala.— W.  D.  Wood,  of  the  W.  D.  Wood  Lum- 
ber Co,  will  build  a  four-story  hotel  at  Third  Ave.  and  2Jcl 
St.,   estimated   to   cost    $60,nno. 

+Birmingham,  Ala.— The  contract  for  constructing  the 
four-storv  reinforced  concrete  building  on  Second  Ave.  tor 
Kress  &  Co.  has  been  awarded  to  J.  V.  LA  BARRE,  Birming- 
ham.     The  estimated   cost   is    $75,000.  „,,„.   ot 

The  contract  for  constructing  the  brick  store  building  at 
1918  First  Ave.  for  the  Earle  Estate  has  been  awarded  to 
EVANS    BROS..    Birmingham,    at    $58,000.. 

William  G.  Weston,  Arch.,  is  preparing  plans  for  a  club 
house  for  the  Roebuch  Golf  &  Automobile  Club,  estimated 
to  cost  $75,000. 

+Terre-Aux-B<rufs,  La. — The  contract  for  erecting  the 
court  house  has  been  awarded  to  the  JEFFERSON  CON- 
STRUCTION CO.,  New  Orleans,  at  $64,000. 

Cleveland,  Ohio— Bids  are  being  received  by  Walker  & 
Weeks,  Archs.,  802  Euclid  Bldg.,  for  the  eight-  and  10-story 
mercantile  building  to  be  erected  at  Cleveland  for  the  Wil- 
liam   Bingham   Co.      The   estimated    cost    is    $1,000,000.      Noted 

MaWalker  &  Weeks,  Archs.,  802  Euclid  Bldg.,  are  preparing 
plans  for  a  five-story  addition  to  the  Charity  Hospital.  lne 
estimated    cost    is    $200,000. 

Columbus,  Ohio — Bids  will  be  received  until  2  p.m.,  June 
29,  bv  W.  E.  Haswell.  Secy.,  Ohio  Board  of  Administration, 
Hartman  Bldg.,  for  the  erection  of  a  dormitory  at-the  In- 
stitution  for  Feebleminded,   Columbus,   Ohio.     Noted   May    i. 

(.:.lii|)..li.s.  Ohio— Bids  will  be  received  until  2  p.m.,  June 
29,  bv  W.  E.  Haswell,  Secy..  Ohio  Board  of  Administration, 
Hartman  Bldg..  for  the  erection  of  a  dormitory  at  the  Ohio 
Hospital   for   Epileptics.   Gallipolis,   Ohio.      Noted   May   7. 

Oxford,  Ohio— Bids  will  be  received  until  noon.  June  23',5l 
Dr.  R.  M.  Hughes,  Miami.  University.  Oxford,  Ohio,  for  the 
erection  of  the  north  pavilion  of  the  Ohio  State  Normal  Col- 
lege, and  the  erection  of  a  chemical  laboratory  at  tne 
Miami    University,   Oxford,    Ohio.      Noted   Apr.    30. 

south  Bend.  Ind.— 1  erkins.  Fellows  &  Hamilton,  Archs.,  6 
North  Clark  St.,  Chicago,  111.,  will  receive  bids  soon  for  the 
9-storv  building.  88x165  ft.,  to  be  erected  for  the  Farmeis 
Security  Co.     The  estimated   cost   is  $350,000. 

Detroit,  Mieh.— William  B.  Stratton,  Arch.,  1103  Union 
is  preparing  plans  for  a  two-atory  and .case- 
ment, 90x200  ft.  theater  and  office  building  for  William  b. 
Kl.-itt     1106    Union    Trust    Bldg.      The    estimated    cost    is    $100,- 

+Grand  Rapid*.  Mich.— The  general  contract  for  the  five- 
story  and  basement  loft  building  to  be  erected  at  Giand 
Rapid  ady   &   Sons,   has  been  awarded   to  GEORt-rli. 

HOEKZEMA,    551    Hall   St.,    at   $70,000. 

U'oiiietie,    liindfield    &    Mead,    Archs.,    441    Houseman    Bldg , 

.  :,     ine    plani    toi    a   two-story  and  basement  60x1j5  tt. 

temple   for  the   Knights  of  Columbus.      The  estimated  cost   ib 

Oafcwood,    Mich.     Bids   will   be   received    until   June   12,   by 

Van    U  hilling,    H.    .1.    Keough    Association      11,     1    ni.m 

Trust    Bldg  Hch.,    for    a    two-stor:      ,:..,,,.  m 

i    to    be    erected    at    Oakwood.      "t  i. •-    oitnnated    cost    is 

<  hl|.pe»n  FnllH,  Win.— .Official)— Bid :  v  ill  I-  rec.  Ived  un- 
til  June   19,   by   M.  J.   Tappins,   Secy.,   State  Board   of  Contiol, 

i  '••  '■"  •■",v,,,'ll;i,1  ""•  ""V"',, ;;. 

I  alls.      Bids   opened   June 

i:.,ii   c  lalre.  w  i».  -    Plans   are    belni     a      Q   oi  .. 

b,    n    i-:.  Jai      oi     i  i  h  eagro     tl 

of  thi    ■  u  ClaTi  fhe  <    I   <  o  I 

Is  $100, 

i. mill.,   \\i~.     Plans   ha    i 



ool      0x60  fl      T1 

.      160,00. 
+Mllwaakee,    hi«.  ,  !}" 

:--i,     and     '  li  and  rollo 

KOLZ,   ci nti  I    ILT1    R, 

in..',  a  i   KEE     SI  i 

+  \M,l..-.M...r.      \\l«.         I 

■ lc  arldll  ■  •    I "  30  .M.l  I. 

1 
.  htrrrvale,    Km.     3     H     F<  II    I     Co  . 

'       l  I  i  •.  .;.!■       Thl  '      ' 

.... 

Industrial  school,   I 

...  i 

limn  ..I"- 

'    I " 

i0, 

Mo 

W.    F. 


Palestine,  Tex. — Bids  will  be  received  until  noon,  June  15, 
by  Hyman  Pearlstone,  Pres.  Palestine  Hotel  Co.,  for  the 
erection    of   a   five-story    hotel   at   Palestine,    Tex. 

Mesa.    Arim Plans    have    been    completed    by    Norman     F. 

Marsh,   Arch.,   Broadway  Central    Bldg.,   for  three  high   schools 
to  be  erected  at  Mesa.     The  estimated  cost  is  $150,000. 

Phoenix,  Ariz. —  The  Shriners  will  erect  a  temple  on  Cen- 
tral Ave.  The  estimated  cost  is  $120,000.  George  A.  Mauk 
is  Chn.  of  the  Bldg.  Com. 

Seattle,  Wash. — F.  E.  Weltv  of  the  Welty  Investment  Co. 
and  J.  A.  Wheeler,  of  the  firm  of  West  &  Wheeler  will  erect 
a  five-storv  apartment  house  at  Sixth  Ave.  and  Spring  St. 
The  estimated  cost  is  $135,000.  Weld  &  Thomas,  Hoge  Bldg. 
are  the  Archs. 

+Taeoma,  Wash. — The  contract  for  the  apartment  house 
to  be  erected  on  Tacoma  Ave.,  for  the  Ansonia  Realty  Co., 
has  been  awarded  to  CORNELL  BROS.,  Savage  Scofield  Bldg. 
The  estimated  cost  is  $125,000. 

+The  Dalles.  Ore. — The  contract  for  the  high  school  to  be 
erected  in  The  Dalles,  has  been  awarded  to  WEAVER  & 
ANDERSON,   Portland,   at   $83,896.     Noted   May   21. 

+  San  Diego,  Calif. — The  contract  for  the  passenger  station 
to  be  erected  at  San  Diego,  for  the  Atchison,  Topeka  &  Santa 
Fe  Ry.  Co.,  has  been  awarded  to  the  WILLIAM  SIMPSON 
CONSTRUCTION  CO.,  Timkin  Bldg.  The  total  cost  is  $250,- 
000. 

-fSan  Franeiseo,  Calif. — The  contract  for  the  marble  work 
on  the  city  hall,  has  been  awarded  to  the  JOSEPH  MUSTO 
SONS-KEENAN  CO.,  at  $234,860.  Bakewell  &  Brown,  are 
the    Archs. 

Kenora,  Ont. — Bids  will  soon  be  asked  for  the  public 
library  to  be  erected  at  Kenora,  Ont.  John  Manuel,  3 
Ludlow    Court,    River    Ave.,    Winnipeg,    Man.    is    the    Arch. 

Toronto,  Ont. — The  Board  of  Education  will  spend  $500,- 
000  on  school  buildings  and  $250,000  on  a  school  of  com- 
merce. 

Humboldt,  Sask.- — Bids  will  be  received  by  Ernest  Brown, 
Public  Works  Dept.,  Regina,  Sask.,  for  the  erection  of  a  court 
house  at  Humboldt.     The  estimated  cost  is  $70,000. 

Melville,  Sask. — Bids  will  be  received  after  June  15,  by 
J.  H.  Rudy,  Arch.,  for  a  building  at  St.  Josephs'  Hospital, 
Melville,  Sask. 

CONTRACT    PRICE 

Sen-aue-Disposal  Works — Albany,  N.  T. — Bids  were  re- 
ceived. May  IS,  by  the  Board  of  Contract  and  Supply  for 
constructing  sewage-disposal  works  at  Albany.  These  bids 
were  rejected  and  new  bids  will  be  received  June  29.  The 
item  bids  were  as  follows:  (A)  Engineer's  Estimate,  (B) 
J  L.  Sigretto  &  Co.,  Woodhaven,  L.  I.,  (C)  Mason,  Hilton  & 
Co.    and   Merrill-Ruckgaber   Co.,   New   York: 

SEWAGE  DISPOSAL  WORKS,  ALBANY,  N.  Y. 

ABC 

16,500  cu.yd.  excavation  above  elevation  3.0  $0.50  $1.52  $1.00 

80nn  cu. v.l.  excavation  below  elevation  3.0. . .  1.00  1.52  2.00 

Excavation  for  outfall  conduit  (lump  sum) ... .  7750.00  3200.00  5000.00 

0000  cu.yd.  filling  around  outfall  conduit  0.40  1.00  0.30 

34,000  ou.yd.  general  embankment  and  filling.  0.50  1.00  0.50 

15,700  cu.yd.  rolled  embankment 0.75  0.55  o  r."> 

5300  cu.yd.  loam 0.70  0.55  0.50 

5  acres  secdinK 40.00  250.00  40  00 

540  sq.yd.  sodding 0.35  0.45  0.80 

300  cu.yd.  gravel  in  walks.      ........  1.00  2.50  1.50 

■  .no  ,...  v.l.  tillered  material  in  sludge  drying 

beds 1  50  2.40  8  no 

(150  cu.vil.  concrete,  Class  A               16  00  9.00  18.00 

350  cu.yd   concrete,  Class  B  .  12  00  10.00  26.00 

2550  cu.yd.  icretc,  Class  C 10.00  7  .XI  12  00 

450  cu.yd  cohorete,  Class  D 8.00  10. 00  12.00 

2300  cu.yd. icrete,  Class  E    s  00  7.50  12.00 

•J.", il.'vd.  coliercle,  Cln       I  7(H)  7    00  III  no 

8600  en  yd,  concreb  .  Cla     G                     . ...  7  00  s.00  g  no 

'.1200  s.|. v.l.  pliisterini'  with  cement  mortar —  0.30  0.50  t  no 

510  sq.yd.  concrete  pacement,                  1.50  0.60  2nd 

56001in.ft    8-ln.  agricultural  tile  drain    0.06  0.08  0   10 

UNO  lin. ft.  s-in.  viti I  -..I..-,  pine       0.30  0.30  n   in 

610  lin.ft.  10-in.  vitri I    ewe 0.35  0.4S  0.50 

150  tons  o.l   pipe  and  special  castings,  82.00  86.00  18.00 

(0  tons  bell  and  spigot  special  costinn  65.00  Minn  ion  no 

[5  tons  flange    pi  oial  i  D  I ■  80  no  50  no  i.,n  on 

8    I  in,  rial.-  vSvce  10  00  0  no  15  on 

li   I,  in   ,■  ,i,    .  .1   .  15  (hi  18  on  20  oo 

2  B-in   gat       1 1  20  00  22  no  80  00 
■l  8-in,     Ingle    eat   gat.    i  alt  e     •■■■  iln  out  Ide 

. in ra  I  ...i  e  25  00  22  00  85  M 

i,i       lit  ■     with  .."i  idi   bo*  30  (Hi  :in  nn  :i;,  nn 

I  8-in.  i  hi  - 1,  valvi  22  ihi  21  nn  in  nu 

.  bo  ■  8  (Hi  5  00  ,  00 
7  tire  hydrants  40  ihi  80  no  60  00 
D     I    li  300  (»i  300  nil  300  00 

II  i,  in     hear  |  it.  I"  (hi  In  ihi  i  ,  on 

8 1 1"  (HI  13  on  l  .  on 

Small  pi|                                                        I  0400  00       In. 10,000  00 

13,1 H I.  i  .  Una  <»  05  0  0  ■  0  01 

II,     in.    ,,  II  •!  0   00  n    08  0    M 

...  II,      Ice]  r.  n. I  li  o  II  »  '■  •  II  IIS  no:, 

■  '  i ,    tli   ....I    I  boll  0  05  li  nl             

71 Iln  li    i "  •'■''  i'  50  0    i  i 

7n  (Hi  :,n  nn  78  no 

Ion  i.l  ml     ii  .".I i  1 17  nn  .Mm  on  .inn  no 

i.i    idll]   I  ill.    well  I  10  00             I  

o I  track,     i. hi 

track  0  I  •  I  nn  I      ■ 

id  truol      

i,  ,,i  .i  no  i  nn  n  no 

11,11     In,    I.  I      ,  ,      .    !  ,1 I 

i.  ,.  i                                                                                0  M  1   00             • 

3 i  "  .  nn             !  

HO  mi  7  .  nn            

'  ,...,.  ; :i 

i  »200 ■  147,101 
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*  Denotes    work    advertised    in    ENGINEERING   NEWS. 

+  Denotes    contract    awarded.        The    names     of    bidders   awarded    contracts    are    set 


CAPITALS. 


RAILWAYS 

Massachusetts — Albany  Southern  R.R. — See  item  under  New 
York. 

New  York — Albany  Southern  R.R. — This  company  plans  to 
construct  an  extension  from  near  Nassau,  N.  Y.,  to  Pittsfleld, 
Mass.      R.   J.    LeBouf,    Albany,    is  Vice-Pres. 

Xevr  Jersey — Lehigh  Valley  R.R. — The  Public  Utility  Com- 
mission. Trenton,  June  6,  approved  the  leasing  by  the  Lehigh 
Valley  R.R.  Co.  of  New  Jersey  of  its  railroad  to  the  Lehigh 
Valley  R.R.  Co.,  a  Pennsylvania  corporation.  Trie  commission 
also  authorized  an  issuance  by  the  New  Jersey  corporation  of 
)809,000  of  debenture  bonds  to  the  Pennsylvania  corporation. 
The  purpose  of  this  issue  is  to  provide  for  betterment  of  the 
property  of  the  Lehigh  Valley  R.R.  Co.  of  New  Jersey  to  re- 
imburse the  Pennsylvania  corporation  for  advances  made  to 
the  New  Jersey  corporation.  E.  B.  Ashby,  New  York,  N.  Y., 
is    Ch.    Engr. 

Pennsylvania — Elizabethtown  &  Deodate  R.R. — The  Public 
Service  Commission  has  approved  the  application  of  this 
company  to  construct  a  railroad  from  Elizabethtown  to  Deo- 
date,  Penn.,   in   Dauphin  and  Lancaster   Counties. 

North  Carolina — Central  Carolina  R.R. — Elections  will  be 
held  in  Newton  Grove  and  Westbrook  Townships,  N.  C.  to 
vote  on  the  proposition  to  aid  the  construction  of  this  com- 
pany's line  from  Lillinston.  N.  C,  to  Swansboro.  N.  C,  110 
miles.     W.  J.   Edwards,   Sanford,   N.  C,   is  interested. 

Southern  Rv. — This  company  plans  to  construct  a  second 
track  between  Charlotte,  N.  C,  and  Atlanta.  Ga.,  268  miles.  Of 
this  mileage,  40  miles  are  at  present  double-tracked.  W.  H. 
Wells,   Washington,   D.    C,   is   Ch.    Engr.    Const. 

Georgia — Southern    Ry. — See    item    under    North    Carolina. 

Kentucky — Illinois  Central  R.R. — This  company,  it  is  re- 
ported, is  having  surveys  made  for  its  proposed  yards  at 
Paducah.      A.    S.    Baldwin,    Chicago,    111.,    is    Ch.    Engr. 

Kentucky — Stephenson  Lumber  Co. — This  company,  with 
offices  at  Charleston,  W.  Va.,  will  construct  a  logging  railway 
from  a  proposed  sawmill  near  Daisv,  Ky.,  to  connect  with 
the  Lexington  &  Eastern  R.R. 

Ohio — Cincinnati.  Indiana  &  Ohio  River  U.K.  Construction 
Co. — This  company  was  incorporated  June  1,  for  the  purpose 
of  constructing  a  railroad  between  Cincinnati,  <  diio  and  Louis- 
ville.   Ky.      L.    S.    Cook,    Cincinnati,    is    interested. 

Michigan — The  construction  of  a  railroad  from  Leota. 
Ii  ,  to  Stratford.  Mich.,  is  under  consideration.  J.  F. 
Stevens,   Star   City.    Mich.,    is    interested 

Illinois — Illinois  Central  R.R.  —  This  company  plans  to 
spend  $700.00  for  improvements  at  Clinton.  111.  The  work  will 
Include    track    extensions,    yard     enlargement    and    new    shops. 

s.   Baldwin,  Chicago,   ill.,   is  Ch.    Ei 

Iowa — Wabash    R.R. — This    company,    it    is    reported,    plans 

improve   its   roadbed    between    Des    Moines,    Iowa,   and    St. 

eph,  Mo.  Estimated  cost,  {420,000.  A.  O.  Cunningham.  St. 
Louis.   Mo.,   is  Ch.   Engr. 

Minneapolis  &  St.  Louis  R.R  This  company  plans  to  con- 
struct a  railroad  between  Des  Moines,  Iowa,  and  New  Sharon. 
a  Estimated  cost,  $l,niii..nni>.  R.  G.  Kenly.  Minneapolis, 
Minn.,    is    Ch.     Engr. 

s,.nth    Dakota-   South    Dakota    Central   Ry- — This   company 

Slans  to  construct   an   extension   north   from   Watertown,  s.    I> 
.   I..   Wagner,   Sioux    Falls,   s.    D.,   Is   Ch.    Engr. 
4-MiimIiiiiii     Greal    Northern   Ry.     This  company  has  award- 
ed   tl, trad    to   the  Gl  THRIE-McDOUGALL   CO.,   Spokane. 

toi    ii,, its  proposed  double-track  tun- 

nel near  Paolo,  Mont.     Estimated  cost,  $500,000 
Missouri     w.ai.ash    R.R      See   Item   under   Iowa. 
•iv\ns     i: io  i  :i ■.. i ■  ■■    i  Thi  '     purchased 

bv    A.    A.    Browne    and    ol  He,    Tex.,    will    be 

t]    fi  oni    narrow        ige  to  id    runs 

from    Brownsville  to    Polnl    i    ibel,  Tex.,   22   miles.     C.   L.   Mac- 

manus.    Brownsville,   Tex.,    is    VI Pri  Mgr. 

Texas  &  Pacific  Rj  This  compan;  will  relay  with 
heavlei    rails    thai    pari    o  n    between    Bonham    and 

Work    will    lectin    Bhortly    aftei     Julj     I.      C.    II 
Bbambei  lln,   i  >all        Tex.,   is  Ch     I 

Texas     TlmpBon   &    Henderson    lt\  iny   plans  to 

100.1 for    Improvements    to    its    line.      W     ';.    Ragley, 

lt.ul... .   T<  ■  .    is   Pres,   and   Oen 

<  oi..r Coloi  ido,   Wyoming    S     I 

in v    has    l n    Incorporated    with  ol    14,8 to 

,  r    the    col.,,  ado,    Lai  amic     ft     Rout!    Counl  |     R.R.,     l< 
nibs   loi 

Washing-ton     Porl     Townsend     i      Puge!     Bound     R     — This 

on    ti nsti 

i   out    of   I'm  t   Tom  I 

tn. I   i  he   Incoi  poi  ntors  nro  C.  G. 

win  s.  Shank,   n    C.  Bell   and   i:    W    B I,   Poi  I  Tow 

California     San    Pedro,    Los     Ingeles    ■•■     Sail     Laka    R.R. — 
,.i  i  .1      i  I   fron  n   1 

C  ■  nd 

•r Knrslnn   to   D  e,   Los 

\i,i  ,  Ii        Calll 

<  iiilf.iniiii     Sun   lib «     »rl   onn    R]        Th  Is  ar- 

ng  -i ill   ion 
i  'iillf       K     J.    Kiillrlght,    San    I 
•,ih  i      ,      en     Engr. 


San  Bernardino  Mountain  R.R. — This  company  has  been 
incorporated  with  a  capital  of  $50,000.  G.  A.  Yisker,  Sacra- 
mento,   Calif.,    is    interested. 

Alaska — Surveys,  it  is  reported,  are  being  made  for  the 
proposed  government  railroad  in  Alaska.  Noted  Jan.  29.  Mar. 
19    and    Mar.    26. 

Ontario — The  city  of  London.  Ont.,  has  been  authorized  to 
spend    $700,000   to   electrify   its  present  steam   line. 

+  Mexico — Arizona  &  San  Diego  Ry. — ROBERT  SHERRER 
&  CO.,  Los  Angeles,  Calif.,  have  been  awarded  a  contract  by 
this  company  for  the  remainder  of  proposed  construction 
work  in  Mexico.  The  contract  includes  2%  miles  of  very 
heavy  work  outside  of  Carriso  George.  In  this  distance  are 
one  1300-ft.  tunnel,  a  620-ft.  tunnel,  which  starts  on  Mexican 
soil  and  ends  in  the  United  States,  and  a  steel  viaduct  about 
500    ft.    long. 

ELECTRIC   RAILWAYS 

Fort  Fairfield,  Maine — Plans  are  being  considered  by  Louis 
A.  Cyr.  Alfred  L.  Noyes  and  John  M.  Wood  for  the  construc- 
tion of  an  electric  railway  to  connect  Fort  Fairfield,  Lime- 
stone, Caswell.  Cyr  and  Connor. 

Brockton,  Mass. — The  City  Council  has  granted  a  franchise 
to  the  Bay  State  Street  Ry.  Co.  to  extend  its  lines  in  Brock- 
ton.    R.  S.  Goff,  Boston,  is  Vice-Pres.  and  Gen.   Mgr. 

Randolph,  Mass. — Plans  are  being  prepared  by  the  Bay 
State  Street  Rv.  Co.  for  the  construction  of  a  double-track 
line  on  Main  St.  in  Randolph,  from  the  Avon  line  to  West 
Corners.      R.  S.  Goff,    Boston,   is  Vice-Pres.  and   Gen.   Mgr. 

Fredonin,  N.  Y. — According  to  press  reports  a  company  is 
being  organized  for  the  purpose  of  constructing  an  electric 
railway  from  Fredonia  to  Van  Buren  Point,  about  four 
miles. 

Geneva,  N.  Y. — The  Geneva,  Seneca  Falls  &  Auburn  R\  Co. 
plans  the  extension  of  its  line  through  Hamilton  St.  and  Reed 
St.  to  Lyceum  St.  to  form  a  loop  connection  with  the  present 
line  at  Milton  St.  W.  B.  Atwood,  Seneca  Falls,  is  Vice-l'res. 
and  Gen.   Mgr. 

Avoca,  Penn. — The  Council  has  granted  a  franchise  to  the 
Wilkes-Barre  Ry.  Co.  for  the  extension  of  its  line  into  West 
Avoca.  Thomas  A.  Wright,  Wilkes-Barre,  is  Vice-Pres..  Gen. 
Mgr.    and   Fur.   Agt. 

Factoryville.  I'enn. —  Plans  are  being  prepared  by  the 
Scranton  .*.-  Binghamton  Electric  Ry.  Co.  for  double-tracking 
its  line  from  Factoryville  to  the  city  line  of  Scranton.  Rich- 
ard W.   Day,  Scranton,   is  Gen,   Mgr. 

Pittsburgh.  I'enn. — The  Wilkes-Barre  Ry.  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  extend  its  West  I'itts- 
ton  St.  line  in  Pittsburgh  from  its  present  terminus  to  the 
tracks  of  the  Delaware,  Lackawanna  &  Western  R.R.  Thomas 
A.  Wright,  Wilkes-Barre,  is  Vice-l'res..  Gen.  Mgr.  and  Pur. 
Agt. 

Sharon.  Penn. —  The  City  Council  has  granted  a  franchise 
to  the  Mahoning  Valley  Street  Ry.  Co.  to  extend  some  of  its 
lines  in  Sharon.  James  B.  Phelan.  Punxsutawney,  is  Gen. 
Mgr.  and   Pur.   Agt. 

WUmlnfrton,  W.  C— The  City  Council  has  granted  a  fran- 
io  the  Tidewater  Power  Co.  to  extend  its  line  on 
Red  Cross  St.  to  the  Oakdale  Cemetery.  A.  B.  Skelding,  Wil- 
mington, la  Gen.  Mgr.     Noted  May  i  I. 

Ircadla,    i-'in.     Prel  arrangements   are   being   made 

by  the  [nterurban   Ry.  Co.    foi    the  construction  of 

outheasl  to  the  .-oast  of 
Florida.     E.  Pn  la,  is  Pres.     Noted  Oct.  83,  1918. 

Miami,    Kin.-    The     Miami    Ti  lied    to    the 

City   Council   for  a  itrucl   and   operate   a    8V4 

mile   trackless  trolley   line   In    Miami.     B.   B,   Tatum   la   Inter- 
eated. 

Mobile,    \i»-     i 'la 'i     are   belni     considered    b:     ii     l 
more,   of  Falrhope,   Ala.,   and   associates,   for   the   construction 
lc  railway  from  Mobile,   Ala.  to  Pensacola,  Fla. 

Snreveport,   La.     Tim   Shreveporl    Traction    Co,    la    making 
Inary      arrangements      for     double-tracking      its      Pair 
Highland    Park    line    from    Jordan    St,    to   1 1\<-    K 
City    Southern    Ry.   crossing,      w.    a.    Sullivan,   Shreveport,    is 
Gen,   Mgr,  and   Pur, 

Nashville,   Teas.     The    Naahvtlle-Gallatln     [nterurban     Rv. 

Co.    plans   to  i  to  i  onneel 

w  iih   ii  '..  i.i  Junction 

a   noi  n  om   Nash\  llli 

..I  Springfield.     R.  .\  Hie, 

.  and  Gen.   v 

Inillnnniiolls.      1  rial .       Prellmll  Icing 

Hani.-.  Indianapolis  A   Eastern  Traction  Co. 
of  its  lines  to   Morton  Park   in   Indianapolis 
i.    Rlohmond.     T,   F,  Grover,    Indiana- 
Noted   Ma 

ir.-,|i..ri.    iii.    Tii.     i'i .  apoi  i  plates 

to    its    lines    from     the    southern    an. I     «.st- 

.  iions  of  the  cltj   to  the  b  Ion.     N.  H.  Pi 

Supt. 
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Hock  Falls,  111.— The  Rock  Falls  &  Southern  Traction  Co. 
has  been  incorporated  to  construct  an  electric  railway  from 
^'teriinl  and  Rock  Falls  to  Ladd,  about  50  miles.  The  in- 
corporator" are  Bert  G.  Neville.  William  Usborne  and  George 
F.   Young,   all   of   Chicago. 

Dubutiue.  Iowa— Plans  are  being  considered  by  the  Union 
Fle?tri™  Co  for  the  extension  of  its  line  on  Dodge  St  and 
Fremont  AVe  to  the  Wartburg  Seminary.  E.  M.  Walke.. 
Dubuque,    is  Gen.   Mgr.   and    Pur.   Agt. 

gS^~Sl^rt^b&"rt'lwia?"rir.    of    the    railway 

convjjany^  ___The  Fort   Worth   Southern   Traction  Co., 

Fort   Worth.  Texj—xne  JJort  Engineering    Corporation, 

controlled   by    the   Stone   £.    \\ ei lf  ^     t      change   its   name 

of  Boston,   Maf •■   ha.   leceneci   pei.  capitalization    has 

Dl1ntoCn0nT^UCtG^orgeeHlCliffo''l,,Fo7teeWo?t°h,  is  Gen.  Mgr 
DeSJ~,  T^-Sohn  Carter  ?nd  associates  a re  n.te rented 
in    the    construction    of   an   el  Cleburne,  about   60   miles. 

Fort   Worth  to  Hills £_    ..a  Clehu;       ,  organized 

Fort  Arthur,  Tex.— The  Fiei  By.  ^  raiIway  system  and 
for    the   purpose   of  const,  tic  ti g    a    sue    c  ,„  and    c.    H. 

an    interurban    line.      K.    M     bnmn,    J. 
Bosler  are  the  incorporators.  nnnstr.-ction   of 

...♦is  p3e3gRfig&&&&  is 

Antonio  to  Medina  Dam.  it>  mms.  "■l-  ,,„,„..  Co  The  route 
^rtnf^S.p^iri^^rv^^n^^o^S^iacoste    and 

''"ESS  TeT^'hwestern .Traction^,  has  applied 
to    the    City    Council    for ^ ^Gen.   ^gi^and  Pur.  Agt. 
^no^U^ne  Inat'e  Bg^C^t-g   ha^gi^vt- 
ed   permission  to  the  Fresno  Intel  ui  ban  K>.  to  buil(ling 

VSsJS?&  •fflffiW-lgr&r^S1^  Clovis,    about 

1  %;:::•  LSi"^  ^  --u°tio„^^un!c£a! 

awarded     the    contract    for    the    const >U£t>on    °  8  Avp    tQ 

i,    railway  branch  on  Stockton  M.  an«  Mahoney 

p.    ROLANDI   &   CO..   at    \125.m3.      lithe,    nm.  _ 

l;,os.    $i:iv798;  Peterson  &Gier,  $14j,<si.. 

VMrvsTh4e    cape    Breton    Electric    Co.    is 

>f«  Waterford,  N.  »'r^5?-TJiap?or  the  extension  of  its 
^tf&^&to^gZTE'A™,    Sydney,    is   Local 

M%;,.„.on,„n.    AHa.-The    .^O^j^^d^tS'-toBt.'g: 

;:/;;l'1:-.Vi;;/^;;"r;;^;;v:d'V:;;ecui;irai1way  D «- 

ton   to  Fort  Sa    I  ati  hewan,   about    is   miles. 


LIGHT,   111.  M     »M>    POWEH 

.,.,       while   *    Haglev   Co..    manufacturers 

IrfKSBSwAi1 er    house    at    its 

&~    L~    Co The    anitec l^t-tlgf;    Cephas 

ed    the    m' '";';>'    <■•»';   /.' "  s:  "/'    ,  , , .,,   St..   New   Haven. 

raSSSfc^'tS a,    bunkers    will    be 

"UiiL,     S    1       -  «    "elnB    prepared    for fc  the  construe- 

nJP«fri  municipal  electric-light   plain    to  cost    $..0,000. 

,,,    new    Public    School   48,    "Sa.jfiiB™   drank     22    East   21st 

.'    ': '  '    .    ,,';',,',  ;:d''.-.,,  V:..-t,     T    Frederick 

,    voilc.   N    >..  J«8|.  taSa,     y,,,i.     J9078;    Commercial 

,o,,e,,.t      rons.ru,  .ion      Co.,      $9178. 

,-.    '       ,   i    .,  ,,, ,,,-     i  nnaratus   were 

'<     '  '""  if,    ",'  'm'v'w     I    STURGIS      I3«     Pulton     St., 

"'■'".,     ,I,L1,     ;      ,,,'icm  tf     i:.   &    Newton   Co., 
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»  eilarville,  Ohio — Plans  are  being  considered  by  the  Cedar- 
ville  Bight  &  Power  Co.  for  the  construction  of  a  steam-tur- 
bine   plant   in    Cedarville. 

Cleveland,  Ohio— Bids  will  be  received  by  the  Commis- 
sioner of  Purchase"  and  Supplies  until  June  26  for  metallic 
flame  luminous  arc  lamps  and  station  equipment  for  the  mun- 
icipal electric-light  plant.  F.  W.  Ballard  is  Comr.  of  Light 
and    Power. 

1'ostoria,  Ohio— The  Board  of  Education  will  issue  bonds 
for  $20,000  to  improve  the'  heating  systems  of  the  public 
schools  and  to  reconstruct  a  portion  of  the  central  build 
ing. 

Iluslmylvania,  Ohio— William  S.  Lehrer  has  been  grant.--, 
a  franchise  bv  the  Village  Council  to  construct  and  operate 
an  electric-light  plant  in   Rushsylvania. 

Seville,  Ohio— Bids  will  be  received  by  S.  D.  Hall,  Village 
Clk.,  until  June  12  for  the  installation  of  an  electric-distribu- 
tion' system  in  Seville. 

Chicago,  111. — It  is  reported  that  the  Chicago  City  Ry.  Co., 
First  National  Bank  Bldg.,  will  build  a  new  substation  at 
8205  South  Halsted  St.  It  will  be  of  brick,  one  story,  50x100 
ft.     The  estimated  cost  is  ',30,000. 

Jacksonville.  111.— The  Jacksonville  Ry.  &  Light  Co.  it  is 
reported,  will  construct  a  new  power  plant  to  cost  $7,., 000. 
W.  B.  Miser  is  Supt. 

Heldenville  Wis. — H.  O.  Junkman  is  interested  in  the  in- 
stallation   of  an    electric-lighting  system   in   Beldenville. 

Fredonia,  Wis.— Plans  are  being  considered  by  L  H 
Schmitz  for  the  construction  of  an  electric-light  plant  at 
Fredonia. 

Milwaukee,  Wis. — R.  Messmer  &  Bros.,  1004  Majestic  Bldg., 
are  preparing  plans  for  a  power  plant,  heating  and  lighting 
systems  and  a  sewage  plant  for  the  Milwaukee  County  Tuber ■- 
cular  Sanatorium.  The  estimated  cost  of  the  work  is  $100,011.1. 
Des  Moines,  Iowa — Plans  are  being  considered  by  the  Des 
Moines  Electric  Co.  for  the  extension  of  its  transmission  lines 
from  Des  Moines  to  Oskaloosa.  Estimated  cost,  $200,000.  W. 
H.  Thomson.  Jr.,  Des  Moines,  is  Gen.   Mgr. 

+  \\  mi. -■>.•■:>.  Iowa — The  Town  Council  has  awarded  the 
following  contracts  for  the  municipal  power  plant:  CHAM 
BERS  &  Mi  iBS(  iN,  New  Hampton,  Iowa,  $5150  for  the .coal 
struction  of  the  dam  and  all  concrete  work;  JAMI-.S  LEr-  b  I'.l. 
&  CO.,  Springfield,  Ohio,  for  water  wheels  or  turbines; 
It'I. IPS  ANDRAK  &  SONS  Co.,  Milwaukee.  Wis.,  switchboard 
and  line  material;  C.  E.  MACKEY,  Waverly,  Iowa,  con- 
struction   of    pole    line.      Noted    May    2S. 

Minneapolis.  Minn.— The  Minneapolis  General  Electric  Co. 
will  it  is  reported,  spend  $2,000,000  in  extending  and  im- 
proving   its   plant.      P..   F.    Pack    is   Gen.    Mgr. 

Murdock.  Minn. — The  installation  of  an  electric-lighting 
system    in   Murdock    is    under   consideration. 

Mend,  Neb. — Bids  will  be  received  until  June  26  for  the 
construction  of  a  municipal  electric-light  plant.  Bruce  & 
Standevan,  Bee  Bldg.,  Omaha,  Neb.,  are  Engrs.  Noted  May  7. 
+  Livingston,  Mont.— The  contract  for  the  installation  of 
a  new  lighting  system  has  been  .-.warded  to  the  BELFn  CON- 
STRUCTION  CO.,   Livingston,    at    $14,944. 

Hopkins,  Mo. — H.  A.  Dalby  has  been  granted  a  franchise  I 
to  construct  an  electric-light   plant  at  Hopkins. 

Independence,  Mo. — The  Jackson  County  Light,  Heat  & 
Power  Co.  contemplates  extensive  improvements  to  its  gas 
planl  and  distributing  system  in  Independence.  R.  S.  Miller  i 
is   Supt. 

Cuero.  Tex. — The  Texas  Southern  Electrical  Co.,  has  pur- 
chased the  electric  light  and  power  plants  at  Cuero,  BeevIlM 
Victoria,  Bishop  and  Kingsville  and  is  negotiating  for  seven 
other  similar  plants  in  South  Texas.  The  company  has  aM 
taken  over  the  rights  and  franchises  of  the  Cuero  Light  * 
Power  Co.,  which  was  recently  granted  permission  by  tne 
legislature  for  the  construction  of  a  series  of  dams  acroj 
the  Guadalupe  River  and  the  construction  of  electric  powM 
Station  It  proposes  also  to  construct  an  extensive  system  ■ 
Interurban   electric   railways.     Noted   Apr.   30. 

Illeo.  Tex,— The  Central  Texas  Power  &  Transmission  (■ 
recently  incorporated  with  $100,000  capital  stock,  will  bullo 
a  ii    cl.-ct.  ic-pou  c    planl. 

Houston.    Tex.     -The    Houston     Klect.ic    Co,    con  I  e.npl.,  I  es    .... 

expenditure  of  $2,000,000  for  the  Improvement  of  its  plant  anct 
Bj :  i.  in  .-it    I  touston. 

Victoria.   Tex.     H.    II     Stephenson    has  applied    to   the   r.tv 
Council    for   a    franchise   to   ......struct    a    eras   plant    and    lay  n 

distributing  system, 

Boulder,  Colo.  According  to  press  reports  I  1  «'»\OB 
Warren  De  Long  and  Frank  Russel.  Denver,  contemplate  tm 
construction  of  a  gas  plant  .....1  system  In  Moulder  to  cost  up 
proximately    $1,000,000 

■n,,.* Arts.— (Official)     Bids    will    be    received     untU 

p.,.     lulv  6    by   L.  o.  Cowan,  City  Clk.,    for  60  or  morel 
..:..,',',  ornamental  lighting  posts,  .-,...1  r...-  •.:.;  ..■  .....'  in 
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VordlioiV.  Calif. — The  Ojai  Power  Co.  will  install  an  addi- 
tional electrical  unit  for  the  distribution  of  electric-light  in 
Nordhoff   and    vicinity. 

Oakland,  Calif. — Bids  were  received  by  the  City  Council 
for  lighting  fixtures  for  the  new  City  Hall,  from  the  Roberts 
Mfg.  Co.,  San  Francisco,  $6350  and  the  Maxwell  Hardware  Co., 
Oakland,    $6995. 

San  Francisco.  Calif. — The  City  Electric  Co.  is  preparing  to 
construct  a  sub-station  at  Harrison  and  Haywards  Sts.  to 
cost  $15,000.  exclusive  of  equipment.  E.  W.  Beardsley  is  Gen. 
3npt. 

The  Tacific  Gas  &  Electric  Co.  will  erect  a  concrete  power 
station  at  Eighth  and  Minna  Sts.  John  A.  Britton  is  Vice- 
Pres.   and   Gen.   Mgr. 

Visalia.  Calif. — The  Central  California  Gas  Co.  will  make 
additions  and  improvements  to  its  plant  at   Visalia. 

Yreka.  Calif. — The  California-Oregon  Power  Co.  will  ex- 
tend its  transmission  lines  for  a  distance  of  20  miles  south  of 
Montague.     Xoel  E.  Graves  is  the  Engr.-in-Charge. 

Ontremont,  Que.  —  Bid?  will  be  received  by  the  Council  of 
Outremont.  until  6  p.m..  June  23.  for  six  series  tungsten  regu- 
lators, transformers  and  switchboards.  20.000  ft.  of  rubber 
covered  single  conductor  cable.  1500  nitrogen  filled  tungsten 
lamps.      E.  T.   Sampson   is  Secy.   Treas. 

Saskatoon.  Sank. —  (Official) — Bids  will  be  received  until 
noon,  June  20.  by  the  City  Commissioners  for  pumps,  trans- 
formers, generators,  etc..  for  the  municipal  electric-light 
plant.  E.  Hanson  is  City  Elecn.  F.  E.  Harrison  is  Mayor  and 
Chn.   of  City   Conns. 

Prince  Rnpert,  B.  C. — It  is  reported  that  the  town  of 
Prince  Rupert  will  install  a  municipal  power  plant  to  cost 
about  $300,000. 

BRIDOES 

Boston,  Ma««. — The  State  Legislative  Committee  on  Roads 
and  Bridges  is  considering  the  construction  of  a  reinforced- 
concrete  bridge  at  North  Beacon  St.,  Brighton  District.  Esti- 
mated cost.  $175,000.  John  R.  Rablin,  20  Beacon  St  ,  is  Ch. 
Engr..    Metropolitan   Park   Comn. 

Cambridge,  Mass. — The  city  is  considering  the  reconstruc- 
tion   of    the    Walden    St.    Bridge.       The    cost    is    estimated    at 

$sooo. 

Clinton.  Mass. — The  Street  Commissioners  plan  the  con- 
struction of  a  concrete  bridge  over  the  Nashua  River  near  the 
Lancaster  Mills.  The  estimated  cost  is  $12,000,  of  which  the 
Street  Ry.  Co.  will  pay  a  part. 

+  Haverhill.  Mass. —  (Official) — The  contract  for  the  con- 
struction of  a  reinforced  concrete  bridge  and  dam  at  Crescent 
Lake,  Haverhill,  has  been  awarded  to  W.  T.  IH'FFEE  &  CO., 
Haverhill.  Burtis  S.  Brown,  x.s  Broad  St..  Boston,  Mass.,  is 
Engr.     Noted    May    28. 

+  Mavnard.  Mass. —  (Official) — Bids  were  received  June  1  by 
the  Bridge  Commission  of  the  Board  of  Selectmen  for  a  con- 
crete bridge  and  returning  walls,  across  the  Assabet  River 
at  Mavnard.  The  contract  was  awarded  June  12.  to  the 
CHARLES  R.  GOW  CO.,  West  Roxburv,  Mass.,  at  $4979. 
Noted  Apr.   30. 

Cumberland,  B.  I. — The  Town  of  Cumberland  has  appro- 
priated $20,000  as  its  share  of  the  cist  of  a  new  bridge  over 
the  Bla'ckstone  River,  of  which  one-third  will  be  paid  by 
Cumberland,  one-third  by  Central  Falls  and  the  other  third 
the  Rhode  Island  Street  Ry.  Co.  James  T.  Connolly  is 
Cumberland   Highway   Engr. 

Xe«-  York,  N.  Y. —  (Borough  of  The  Bronx) — The  Depart- 
ment of  Bridges,  Borough  of  Manhattan,  plans  to  construct 
new  bridge  to  replace  the  old  Unionport  Bridge.  Borough 
of  the  Bronx  Estimated  cost,  $2S0,000.  F.  J.  H  Kra.-ke  is 
Comr.    of  Bridges. 

+  l<'r<-rtiold.  W.  J. —  (Official)— The  Board  of  Chosen  Free- 
holders of  Monmouth  County  has  awarded  the  contract  for 
reconstructing  the  bridge  over  Parker's  ("reek  on  the  road  be- 
tween Little  Silver  and  Oceanport  to  OWEN  J.  MELEE,  Long 
Branch,  N.  J.,  at  $17,900.  Other  bidders  were:  M.  L.  Pren- 
tice,  $19,250  and   Joseph   Finn,   $18,991.     Noted  June  4. 

■Oaston.  Penn. — Bids  will  be  received  until  July  3.  by  the 
Board  of  Commissioners  of  Northampton  County   for  the  con- 

union   of   Bridge  No.  179  over  Ougnoughton  Creek. 

Ilnllidnysburg,  Penn. — Bids  will  be  received  until  noon. 
June  80,  by  the  County  Commissioners  of  Blair  County,  Hol- 
lldaysburg,  for  constructing  11  reinforced-eonerete  bridges 
In  various  parts  or'  (I ounty.      W,  S.  Hostler  Is  County  Clk. 

Philadelphia,  Penn.  Plans  for  the  construction  of  three 
were  Bent  to  the  Public  Service  Commission,  June  10, 
the  Survey  Bureau,  for  approval.  These  bridges  cross 
railroads    and    must     have    the    approval    of    tin-    commission. 

(m.-   is  to  cross  tin-  tracks  of  the   Baith -.-  Central    R.R    a! 

7ist    st.     n    will    l f    -  oncrete   and    cost    $1". ). 

Tin-  hi'  i    bridges,  costing  $in.ooo  each,  on  the  line 

Of  Warrington  Ave.  over  tin-  West  Chester  U  It.,  and  the 
other  on  the  line  ol    R<  ed  st  .  over  the   Baltimore  &  Obi.,  l;  i: 

cks.  Tii.'  money  Is  available  for  ail  tin.-.  m  i.  Cook 
Is    liir.   Pub    Wks 

+  \\  iikes-Barre,  Penn.  The  County  Commissioners,  June 
4.  awarded  the  contract  to  J    J    LAUNBON,  Carbondale.  Penn., 

for   constructing    the    proposed    relnforced-c rete   bridge    at 

Harvey's    Lake,    at    ?17,.;7". 

+Hagem«own,     m<i      The    Cumberland     Vallej      R.R.     Co.. 

Thomas   i:    Kennedy,    Engr.,  Chambersburg,    Penn.,   b.is   award. 

id   the  contract    for   (he  nub  tructure  of  the  bridge  across  the 

Potomac     Rlvei      it     Powi  IPi      Rend,     to    'I'll'  'M  \s    SHE  \ll  \N. 

.mi.   Va       The  east   and   west   abutments   and    Piers   l    to 

have    |usl    been    i  ompleti  ■'       The  I    « ork 

was  awarded  to  the  PENNSYLVANIA  STEEL  CO.,  Steelton, 
l'. inn       i  i  ompleted   «  ill  cosl   111 

-t-imiix \  ii       ii  >ffli  i  ii  i     'I'll-    B I    I-     irtsors    of 

Carroll   County   has  awarded   the   contract    fot    the   erection   of 
nteel   bi  Idge  ovet    Rli     [all  nd    Creel      it  Pord  to 

inniNiA  nninc.E  &   iron  co.,  inc.,  ro  moke,  ' 

|1ii7  I         i  ilbi-i     M.I.I.  dge    CO.,     |  19  I"    and 

.    $4997.      Noted    Ju 


Surry,  Ya. — (Official) — Bids  will  be  received  until  noon, 
June  19,  by  the  County  Clerk  of  Surry  County  for  the  con- 
struction of  four  bridges  over  the  Blackwater  River  near 
Dendron.  The  Childrey  Co.,  Richmond,  Va.,  is  Engr.-in- 
Charge. 

+Elkins.  \V.  Va. —  (Official) — The  County  Court  of  Ran- 
dolph County  has  awarded  the  contract  for  the  construc- 
tion of  a  bridge  near  Mingo  to  the  LUTEN  BRIDGE  CO., 
Clarksburg.  W.  Va..  and  the  contract  for  a  bridge  near  Mont- 
lose  to  the  FARRIS  BRIDGE  CO.,  Charleston,  W.  Va.  Noted 
May    28. 

Montgomery.  Ala. —  (Official) — We  are  advised  that  Mont- 
gomery County  will  build  the  bridge  at  Eight-Mile  Creek  on 
the  Wares  Ferry  Road  and  a  bridge  over  Pintlala  Creek  at 
the  Lowndes  County  line  with  its  own  forces.  Thomas  H.  Ed- 
wards   is    County    Engr.      Noted    June    4. 

+  Viekshurg.  Miss. —  (Official) — The  Supervisors  of  Warren 
County  have  awarded  the  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  Big  Bear  Creek  on  Link  No. 
32  to  the  W.  T.  YOUNG  BRIDGE  CO.,  Nashville.  Tenn.  Noted 
Maj    28. 

*Xe«  Orleans,  La. —  (Official) — Bids  will  be  received  until 
11  a.m.,  July  9,  by  the  Department  of  Public  Finances,  Ac- 
counting Division,  for  the  construction  of  a  Scherzer  rollinu- 
lift  bridge  over  the  old  Basin  Canal  on  the  axis  of  Broad  St. 
A.   G.   Ricks  is  Comr. 

(ieorgetonn.  Ky. — Bids  will  be  received  until  June  23  by 
J.  B.  Prather.  Road  Engr.  of  Scott  County,  for  the  construc- 
tion of  concrete  abutments  and  a  concrete  or  steel  beam 
bridge  with  concrete  floor  across  LeCompt's  Run  on  the 
Owenton  and  Stamping  Ground  Road. 

Henderson.  Ky. — The  County  Road  Engineer,  Henderson, 
plans   to   construct    12    new   bridges. 

Whitesburjr.  Ky. — Bids  will  be  received  until  June  25  by 
the  Fiscal  Court  of  Letcher  Countv  for  the  construction  of 
two  bridges  across  the  Kentucky  River,  one  at  Roxana  and 
the  other  at  Til  yah.  Henrv  T.  Dav  is  Countv  Judge.  Noted 
May   14. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until  10 
a.m..  July  1.  by  the  Board  of  Commissioners  of  Cuvahoga 
County  for  the  construction  of  bridge  abutments.  Report  No. 
3288.  W.  A.  Stinchcomb  is  Countv  Surv.  E.  G.  Krause  is  Clk 
of  Com  is. 

+  Marysville,  Ohio — (Official) — The  Board  of  Commission- 
ers of  Union  County  has  awarded  the  contracts  for  the  con- 
struction of  bridges  to:  E.  M.  SCULLY.  Columbus.  Ohio,  at 
$3027  for  the  Carter  Bridge.  Washington  Township:  the  CEN- 
TRAL STATES  BRIDGE  CO.,  Canton,  Ohio,  at  $7000  for  the 
Dover  Bridge.  Dover  Township,  and  to  the  CENTRAL  CON- 
CRETE &  CONSTRUCTION  CO..  Canton,  at  $S9S7  for  the 
Bridgeport  Bridge.  Darby  and  Union  Townships.  Noted  May 
14. 

Mount  Gilead,  Ohio — Bids  will  be  received  until  noon.  June 
19,  by  the  Board  of  Commissioners  of  Morrow  Countv  for  the 
construction  of  the  Marengo  and  Chesterville  Bridges.  Ben- 
nington and  Chester  Townships.  C.  O.  Higgins  is  Countv 
Audr. 

New  Philadelphia.  Ohio — Bids  will  be  received  until  July 
15,  by  the  Board  of  Commissioners  of  Tuscarawas  Countv  for 
the  construction  of  a  100-ft.  concrete  arch  bridge  at  Weldings 
Crossing.      Robert    H.    Missdofer    is    Audr. 

Portsmouth.  Ohio — lOfficial) — All  bids  received  June  '  for 
the  construction  of  abutments  and  a  concrete  bridge  over 
Lick  Run.  Vernon  Township,  were  rejected  by  the  Countv 
Commissioners  as  too  high.  Thomas  C.  Patterson  is  Countv 
Audr.     Noted  June  4. 

+  \\  npnkniietn,    Ohio  —  (Official) — Bids    were    received,    June 
6,    by    the    Commissioners    of    Auglaize    Countv,    Wapnl 
for  constructing  the  South   St.    Bridge  at    St.    Marys,  Ohio    The 
contract     was    awarded    to    1.    E.    SMITH.    Richmond,    Ind.,    at 
$12,600.      Noted    May    28 

-fiiiintineti.il,  in.i. — (Official) — The  Board  of  countv  Com- 
missioners has  award.. 1  contracts  for  the  repair  and  con- 
struction of  bridges  to  the  following:  GALLAGHER  .v.- 
RYAN.  Columbia  City.  Ind.;  CLIFFORD  DALE.  Wabash.  Ind  - 
WILLIAM  ALLEN,  Markle,  Ind..  CHARLES  McAFEE  Bluff- 
ton,  Ind.:  I.  .1.  WALKER,  Huntington      Noted  June   I. 

+  Indianapolis,  ind  The  Board  of  Public  W'.uks  received 
bids  for  the  construction  of  a  bridge  across  Pleasant  Run  at 
Minnesota  St.  as  follows:  McClinti. --Marshall  Co.,  Pittsburgh, 
Penn.,  .*  7  7  r.  7 ;  Contra!  States  Bridge  Co.,  Indianapolis 
and  the  Bellefontaine  Bridge  \  Steel  Co.,  Bellefontaine,  Ohio 
$7850.     The    contract    for    the   abutments   of   this   bridge    has 

1 '    awarded     to    the    AMERICAN    CONSTRUCTION 

Noted    Mi 

-fMunele.  Ind.-  -The  County   Commissioners.  June   3     award- 
ed   contracts    for    extending    the    Elm    and    Washington    St 
bridges    to    the    INDIANA    BRIDGE    CO.,    at    $5586    and    16116 
tlvely. 

•fsrottsi.uri:. (Official)-    The  Board  of  Commissioners 

of  s.o tt    Countv    has   awarded    the  contract    foi    the   construc- 
tion   of    several    bridges    to    ROBERT    W     PEACOCK     - 
burg,   at    13860      Other   bidders   were:     Vincennes    Bride. 
$4078;    Bennett   &    Williams    (4100      Noted  June    t 

+  \\  lllliiiiisp..rt.    Ind.       (Official)-     The    Board    Of   Commission  - 

era  of  Warren  County  has  awarded  the  contract   for  the  con- 
Ion    of    III!  •■•■    b  vv  all     tO    J(  ISI'I'll 

BORDEN     u  llllam   pot  i       Noted   Jul  - 

trChlciiK-n.     III.  ,,,,„  , 

June  in.  by  the  city  for  constructing  the  st structure  of  a 

double-leal    ti over    the    north    branch 

of    the   .in i  ive.:    (a)    Superstructure 

plete:   <i>>  additional   medium  or  s..rt   steel;   (e)   addtt 

Iron    ea 

-I-/.'  ..ti  additional  metal  counterwi  larl 
Elliott    Erei  tlon   Co  b)    6c    per   lb 

lb,:    (.I.  i     fOc     per    lb 

Lakes   Dri  d  D  -        16.488:  (b*  4i 

-     ,  ,i 
1     '  b)  e)   60c;   (f)    4c      Strobe 

Steel  Construction  Co.,  (a)   $151,600;   iio  6c 
(•)   80c  :    hi     -       John   J    Gallery,  Chicago,    (a)   $1 
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6c  •  (c)  7c;  (d)  14c;  (e)  85c;  (f)  3.5c  L.  E.  McGann  is  Comr. 
Pub.  Wks.     Noted  May  28. 

Milwaukee,  Wis. — The  city  is  considering  the  construction 
of  a  bridge  at  55th  St.  over  the  Menominie  Valley.  J.  A. 
Mesiroff  is  City  Engr. 

Rockville,  Wis. — Bids  will  be  received  until  June  25  by 
Kug  &  Smith,  Engrs.,  40  Mack  Bldg.,  Milwaukee.  Wis.,  and 
T  Heidemann,  Clk.  of  the  Town  of  Schleswig,  for  the  con- 
struction of  two  reinforced  concrete  and  steel  truss  bridges 
over  the  Sheboygan  River  near  Rockville. 

Creston,  Iowa — The  Board  of  Supervisors  of  Union  County 
will  soon  advertise  for  bids  for  the  construction  of  several 
bridges,  estimated  to  cost  from  $9(100  to  $10,000.  Theodore  S. 
DeLay,  Creston,  is  Engr.-in-Charge.  E.  G.  Smeltzer  is  County 
Audr. 

Eldora,  Iowa — The  County  Commissioners,  Eldora,  plan  to 
construct  seven  bridges  in  various  parts  of  the  country. 

Keokuk,  Iowa — Ralph  Modjeski,  Consult.  Engrs.,  is  making 
preliminary  surveys  for  the  reconstruction  of  the  Keokuk- 
Hamilton  Bridge.  Estimated  cost,  $350,000.  J.  F.  Winters  is 
City  Engr.     Noted   May   2S. 

+  Knoxville.  Iowa — (Official) — The  Board  of  Supervisors  of 
Marion  County  has  awarded  the  following  contracts  for  the 
construction  of  bridges  and  culverts:  A.  PHELPS.  Knoxville. 
four  culverts.  $1550;  FEDERAL  BRIDGE  CO.,  Des  Moines, 
three  bridges.  $3235;  THOR  CONSTRUCTION  CO.,  Cedar 
Falls.  Iowa,  four  bridges.  $3000;  C.  A.  CARPENTER  ":  CO., 
Des  Moines,  23  culverts,  $7958;  L.  B.  CHILDS,  Nevada,  Iowa, 
$5115.      Noted    May   28. 

Bemidji,  Minn. — Bids  will  be  received  until  10  a.m.,  June 
28.  by  J.  L.  George,  County,  Audi'.,  Bemidjs,  for  constructing 
35  steel  bridges  in  various  parts  of  the  county.  Estimated 
cost.   $18,000. 

Cambridge,  Minn. — Bids  will  be  received  until  noon,  June 
20.  by  M.  W.  Mattson,  Town  Clk.,  for  the  construction  of  a 
bridge. 

Lone  Prairie,  Minn. — Bids  will  be  received  until  1  p.m., 
June  25,  by  E.  M.  Berg,  County  Audr.,  Long  Prairie,  for 
constructing  a  reinforced  concrete  bridge. 

Barclay,  Kan. — Bids  will  be  received  until  July  6  by  the 
Township  Clerk,  Barclay,  for  constructing  complete,  a  rein- 
forced-concrete    bridge. 

Coffeyville,  Kan. — Bids  will  be  received  until  June  22,  by 
the  Countv  Commissioners,  Coffeyville,  for  constructing  26 
bridges  and  culverts  from  Coffeyville  to  the  west  line  of  Sect. 
5,  Township  35,  Range  15;  21  concrete  bridges  and  culverts 
from  the  west  line  of  Sect.  5,  Township  35,  Range  15;  21 
concrete  bridges  and  culverts  from  the  west  line  of  Sect.  5, 
Township  35,  Range  15,  west  to  Caney,  Kan.  Bids  on  each 
bridge    must   be   made   separately. 

Kansas  City,  Kan. — It  is  reported  that  as  the  result  of  a 
Supreme  Court  decision,  the  Wyandotte  County  Commission, 
Kansas  Citv,  must  award  a  new  contract  for  a  wagon  bridge 
over  the  Kaw  River.  The  contract  recently  secured  by  the 
Kansas  City  Bridge  Co.,  it  is  stated,  was  rescinded.  Bids  will 
be  readvertised       Frank   Holcomb   is   County   Clk. 

Washington,  Kan. —  (Official) — Bids  will  be  received  until 
noon  July  10.  by  the  Board  of  County  Commissioners  for  the 
construction  of  13  bridges,  ranging  from  20  to  50  ft.  in  length. 
F.  V.   McKelvy   is  County   Clk. 

+<;rancl  Island.  Neb. —  (Official) — The  Commissioners  of 
Hall  Countv  have  awarded  the  contract  for  the  construction 
of  countv  bridges  for  one  vear  to  the  OMAHA  STRUCTURAL 
STEEL  WORKS,  48th  and  Leavenworth  Sts.,  Omaha,  Neb. 
Noted  May  28. 

w  illiMton,  \.  D. — Bids  will  be  received  until  July  9  by  L. 
C.   Fields.   County   Audr.,   for  constructing   10  steel   bridges. 

+  Hllllngs,  Mont. — The  Board  of  Commissioners  of  Yellow- 
stone Countv  has  awarded  the  contract  for  the  construc- 
tion of  various  countv  bridges  to  the  SECURITY  BRIDGE 
CO.,    Minneapolis,   Minn.,  at  $15,731. 

+I,r»lMtown,  Mont. -Tin-  Chicago,  Milwaukee  &  St.  Paul 
Ry.  Co.  has  awarded  to  D.  J.  BURKE,  of  this  city,  contract 
tor  all   timber  bridges  on  the  Choteau  line  out  of  Lewlstown. 

Alton,  Mo. — The  County  Court,  Alton,  plans  to  construct 
a  200-ft     bridge  at   Johnson's   Ferry  near  Alton. 

Knnxnx  Illy.  Mo. — Bids  will  be  received  bv  the  Jackson 
County  Court,  Kansas  City,  until  11  a.m.,  June  2:1,  for  con- 
structing two  reinforced  concrete  approaches  842  ft.  long 
with  r,  Jtrt  roadway  to  crossing  over  the  Missouri  Pacific 
Rv.  on  the  Stayton  Rd.  In  Sect.  26.  Township  49,  Range  32. 
The  approximate  estimate  Is  ;i»  follows:  r.o  cu.yd.  of  concrete 
■dings.    115    i'ii. yd.    ri,iii-rcii.    in    columns;    330    cu.yd.    run 

tna   cantllevei       9 u,  1  d,   concrete   in   Boor 

■lab  and  curb;  684  lln.ft  concrete  In  hand-ral).  Rowland  T. 
Proctoi   la  County  Surv. 

*i.ii,n.    >i.,.     (Official)     Bldi    will    l"-    received   until    noon, 

.inly  8,  by  ti"    County  Commissioners,  Linn,   n     11 nstruc- 

tlon  "'  brldgi  neat  Bonnoti  Mill,  Mo.,  and  near  Koeltztown, 
Mo.     11.    E    Stelnmann,   Linn,   Is  County  Surv, 

+  *  tng-leton,  Tex,     (Official)     Bids   were   received,   Tune  B, 

by  .1     W,   Munson,  Count]    Judgi    ol    Brazoria   County,   foi    the 

rucl  Ion    of  a   brldgi  noa   Rl  irei     bel  ween 

hai    been  n  n  a  1  ded  to  the 

MIDLAND  BRIDQ  1  Noted    May   28, 

-urn, ,111..   wash.     (Official)     Bids   were   received     fune   t 

tdai  1 1  rucl  Ion 

,,r   foui  '  B-,    21        10      md 

spans  en  a  wb  i  ded    i"   F,    l' 

I  ' 

"i..   tvaah.     The    Weymouth    Con  truetlon    Co.,   Seattle, 
ftted   the  lowesl   i.id  to  the  city  for  conatructli 

idUCt,    at     %'< 

in,.., 1.. 1.  1  niir       1  vlsora  will     01 

1  tructli  I  iver  the 

1  dnuba       Bj  r  011    ■  ■     '      ...      visalla,    Calif., 

'ndldo     <  ■■  1  •  •  lei emplati 

.  ,  .    .,,,.■ 


at  the  Warner  Reservoir  site,  and  one  at  the  Indian  Reserva- 
tion at  Rincon.     Both  structures   will  cost  about  $20,000. 

Marysville,  Calif. — Bids  will  be  received  until  June  29 
by  the  Board  of  Supervisors,  Marysville,  for  the  construction 
of  a  concrete  bridge  across  Butte  Slough.  Estimated  cost, 
$60,000. 

Sacramento,  Calif. — The  lowest  bid  submitted  to  the  Cali- 
fornia Highway  Comminssion  for  the  construction  of  a  three 
mile  concrete  trestle  over  the  Yolo  Basin  was  that  of  the  Van 
Sant-Houghton  Co.,  San  Francisco,  Calif.,  at  $250,415. 

+  San  Jose,  Calif. —  (Official) — The  Supervisors  of  Santa 
Clara  County  have  awarded  the  contract  for  the  construction 
of  a  bridge  over  Penetencia  Creek  on  the  Penetencia  Creek 
Road  to  JOHN   DOYLE,   San   Jose.      Noted   May  21. 

San  Luis  Obispo,  Calif. — Bids  will  be  received  by  the  City 
Trustees  until  7  p.m..  July  6,  for  the  construction  of  a  30-ft. 
reinforced  concrete  bridge  with  a  40-ft.  roadway,  including 
two  10-ft.  sidewalks.  The  Federal  Engineering  Co.,  Central 
Bldg.,    Los   Angeles,   Calif. 

+G0TTLEIBEN  BROS.,  San  Francisco,  have  been  awarded 
the  contract  at  $44,238  for  the  construction  of  a  steel  bridge 
at    Paso    Robles. 

+The  MERCEREAU  BRIDGE  &  CONSTRUCTION  CO.,  471 
Pacific  Electric  Bldg.,  Los  Angeles,  Calif.,  has  been  awarded 
the  contract  at  $13,146  for  constructing  a  steel  bridge  over 
Calf  Canyon,  and  at  $12,960  for  a  steel  bridge  over  Old  Creek 
Crossing. 

♦Toronto,  Ont. — Bids  will  be  received  until  noon,  July  7, 
by  H.  C.  Hocken,  Mayor  and  Chn.  Bd.  of  Control,  for  the  con- 
struction of  the  concrete  abutments,  retaining  walls  and 
bridge  floor  for  the  Strachan  Ave.  Bridge  over  the  Grand 
Trunk  Ry.   tracks. 

Plans  for  the  section  of  the  Bloor  St.  viaduct  known  as 
the  "Don"  section,  have  been  completed.  Bids  will  be  asked 
soon.      H.   C.    Hocken   is  Mayor  and  Chn.   Bd.   of  Control. 

+  St.  Boniface,  Man.  —  (Official) — Plans  and  specifications 
for  the  Provencher  Ave.  Bridge  over  the  Red  River,  from 
Provencher  Ave.,  St.  Boniface,  to  Water  St.  Winnipeg.  Man., 
are  on  file  at  the  office  of  Engineering  News,  505  Pearl  St., 
New  York.  Bids  will  be  received  until  June  20.  Noted 
May   14. 

WATER    SUPPLY — IRRIGATION 

-Plans  are  being  prepared  for  the  con- 
Henry    F.    Hill   is   Engr. 

+  i..,r, liner.  Maine — (Official) — The  contract  for  installing  a 
water  system  and  the  extension  of  water  mains  to  South 
Gardiner  has  been  awarded  to  the  MARSHALL  BROS.  CON- 
STRUCTION CO.,   Portland.   Maine,   at   $5700.      Noted  May   7. 

Lewiston,  Maine — The  citv  will  install  new  pumps  at  the 
pumping   station.      The   estimated    cost   is   $20,000. 

Foil  River,  Mass. —  (Official) — Bids  will  be  received  by  the 
City  Auditor,  until  10  a.m.,  June  20  for  a  motor  driven  cen- 
trifugal pump.     Noted  June   4. 

Worcester,  Mass. — F.  A.  McCline,  Engr.,  is  preparing  plans 
to  raise  the  proposed  reservoir  at  Pine  Hill,  two  ft.  The 
estimated  cost  of  the  dam   is  $68,000. 

AVoreester,  Mass. — According  to  press  reports  the  city  will 
spend  $65,000  for  the  completion  of  the  36-in.  pipe  line  from 
Parsons   reservoir   to  Webster   Square. 

Albany,  N.  Y. — The  Common  Council  contemplates  issuing 
bonds  for  $200,000  for  laying  12  miles  of  new  water  mains. 

♦New  York,  X.  Y. —  (Borough  of  Manhattan) — (Official)^ 
Bids  were  received  June  9  by  the  Board  of  Water  Supply, 
Municipal  Bldg.,  for  constructing  a  portion  of  the  Catskill 
Aqueduct  telephone  system  as  follows:  Lord  Electric  Co., 
105  West  50th  St..  New  York.  $16,155;  New  York  Telephone 
Co.,  15  Dey  St.,  New  York,  $17,551  and  Lewis  H.  Woods.  2353 
Jerome  Ave..  New  York,  $23,822.  Charles  Strauss  is  Pres. 
Noted    May    28. 

Potsdam,  N.  Y. — The  city  will  lay  about  5600  ft.  of  water 
mains  according  to  press  reports, 

+ Schenectady,  N.  Y. — The  contract  for  constructing  a  24- 
In.  water  main  has  been  awarded  by  the  Board  of  Contract 
and    Supply    to    JOHN    ALLEN    at    $12,185. 

South  Allentown,  Pcnn. —  (Allentown  Post  Office) — Bids 
will  be  received  until  June  22  for  the  construction  of  a 
water   system.      John    Seiger   is   Engr.      Noted   May    21. 

+  Norfolk,  Va. — Contracts  for  furnishing  water  meters 
bav  been  awarded  to  the  NORFOLK  STRUCTURAL  STEEL 
CO.,  Berkley,  Va.,  for  r.ono  Iron  water  meter  boxes  at  $1.20 
each  and  to  the  11  \vs  \\\--c,  CO.,  Erie,  Penn.,  tor  1000  curb 
boxes   and    500   extra    covers   at    $0(15,      Noted    Apr.    2. 

■fFort  Mill,  S.  C. — The  contract    for  laving  water  mains  has 

I n    awarded    bv    the    Commissioners    of    Public    Works    to 

PRANK    MOORE,  Cordele,  Ga,  at   $8415.     Also  the  contracl    for 

constructing    a      100,1 -gal      lank     has    been     awarded     to    the 

SOUTHERN  ENGINEERING  <•"..  Charlotte,  at  $3139.  Noted 
Jan    '"I 

Woodruff,  S.  C— The  city  contemplates  spending  $60.1100 
for    installing    water     and    ■  .  u  ,  i'    systems, 

-MnekNon villi-.  Flo.  The  contracl  for  furnishing  supplies 
for  the  water  system  lias  been   awarded  by  the   Board   of  Bond 

Trusti I"   the  CHAPMAN    \   VLVE   MFi  I    CO.,    (ml Inn  Orchard, 

Mass.,  at   $6820      Noted   Maj    1  1 

Jackson,  "Iss.  According  to  presi  reports  n  water  system 
will   be   installed  at    the  Oakles    State  Convlcl    Hospital 


<h 


Ibis 
tills 


Ohio     The  city    will   lav   water   mains  on    3i 
nmei        Vn  appropriation  of  $50,604   lias  been   mad,'   for 


pui  poi  •       William    iv  '  sai  vei    is  6l1 

lep 


KM,-, 

■     tli.it      the     ennlni 

ind    eni  Ins    in    M 

11         1  B     1  1  ded       to       II 




+  •      ..tll.Ml.MS.  Ohio  I 

for   Installing   a    triple    expansion    pump 

nectlon    with    the    « atei     I       h«      bi 

n<  't.t.v    MFQ    CO.,    Buffalo,   N.   v..  al    $1  M 

Marlon,    Ohio     'the    citizens    contemplate    purcl 

watei  system.    The  plant   win  probably  1 nlarged, 

HI ■«..«■•.  Ohio     The  Cltj    can. ni lontemplate 

1  hi    h  ater  »J  stem   so  as  t"  meet   1  he  pi  esenl    1  aq 
,1   tha  1  11 
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♦  Springfield.  Ohio— The  AMERICAN  CAST  IRON  PIPE  CO. 
has  been  awarded  the  contract  for  constructing  eight  miles 
of  water  works  belt  line  which  was  abandoned  bv  Fidler  and 
Brock.      Noted    Aug.    7,    1913. 

Struthers,  Ohio — The  Mahoning  Valley  Water  Co.  will  con- 
struct a  reservoir  with  a  capacity  of  1.000,000  gal.  between 
Struthers  and  Poland. 

Fort  Wayne,  Iu<l. — The  Board  of  Works  has  authorized 
the  laving  of  three  miles  of  water  mains.  The  estimated  cost 
of  this  work  is  $22,000.     Frank  M.  Randall  is  City  Engr. 

Detroit.  Hick. — The  citv  of  Detroit  has  made  a  proposition 
to  the  Village  of  Highland  Park  to  extend  the  Russell  St. 
water  main  from  Westminster  Ave.  to  the  city  limits.  The 
estimated   cost   is  $70,000. 

Saint  Clair  Heights.  Mich. — According  to  press  reports  the 
citizens  have  voted  $26,000  for  extending  the  water  and  sewer 
systems   and   for   street  paving. 

+  Aurora.  III. — The  contract  for  installing  a  pump  at  the 
water  works  has  been  awarded  hv  the  Board  of  Public  Works 
to  the  AMERICAN  WELL  WORKS  at  $5405. 

Oalva.  111. — Plans  have  been  prepared  for  the  extension 
of  the  water  system.      The  estimated  cost  is  $7000. 

Palmyra,  111. — The  installation  of  a  filtration  plant  and  ad- 
ditional pump  is  being  considered  by  the  city  officials. 

+Appleton,  Wis. — ^Official) — Bids  were  received  June  10 
for  the  construction  of  a  500.000-gal.  steel  water  tower  as  fol- 
lows: ROCK  ISLAND  BRIDGE"  &  IRON  WORKS.  Rock  Is- 
land. 111.,  at  $17,600  (awarded  contract);  Des  Moines  Bridge  & 
Iron  Co..  $26,7S0:  Minneapolis  Steel  &  Machinery  Co.,  $26,700; 
American  Bridge  &  Iron  Co.,  $22,689;  and  the  Chicago  Bridge 
ri    Co.,    $24,800.      E.   L.    Williams   is   City   Clk.      Noted    May 

+Colfax.  Wis. — The  contract  for  installing  a  water  system 
has  been  awarded  bv  the  Village  Board  to  J.  M.  DONAHUE, 
Stevens   Point.   Wis.,    at   $13,066.      Noted    May    14. 

+  Mndison.  Wis. — The  contract  for  furnishing  the  air  lift 
pumping  svstem  at  the  water  works  station  has  been  award- 
ed  to  the  INGERSOLL-RAND  CO..   Chicago.   111. 

Milwaukee.  Wis. — The  citv  contemplates  making  a  number 
of  improvements  to  the  water  svstem  during  the  next  few 
years.  A  short  tunnel,  costing  $275,000;  a  tunnel  from  intake 
tunnel  to  new  station,  $350,000;  new  pumping  station  with 
equipment.  $220.ri00  and  a  number  of  minor  improvements  are 
included  in  the  expenditure.  H.  P.  Rohmann  is  Water  Wks. 
.Supt. 

Bedford,  Iowa — Plans  have  been  approved  by  the  City 
Council  for  the  installation  of  a  water  system,  estimated 
to  cost   $15,000. 

Boone,  Iov.ii — On  June  1  the  citizens  voted  a  bond  issue 
for  the  extension  of  the  water  system. 

Cedar  Rapids,  Iowa — The  Board  of  Water  Trustees  has 
authorized    the    laying    of    water    mains    in    seven    streets, 

Dubuque.  Iowa — Plans  are  being  prepared  by  D.  H.  Maury, 
Consulting  Engr.,  53  E.  Jackson  Blvd.,  Chicago,  111.,  for  the 
construction  of  a  7,50n,ooo-gal.  reservoir.  The  estimated  cost 
Is    $75,000. 

Stanton,  Iowa — At  a  recent  flection  the  citizens  voted  to 
install  a  water   system. 

Chixholm.  Minn. — A  filter  will  be  installed  by  the  Water 
and  Light  Board.  The  estimated  cost  is  $15,000.  C.  J.  Sulli- 
van  is  Supt. 

+  St.  Paul,  Minn. — The  contract  for  a  new  pressure  reser- 
voir and  pumping  equipment  for  the  St.  Antbonv  Park  North 
■Ubatatlon  has  been  awarded  to  the  CHICAGO  BRIDGE  & 
Il:<  IN  CO.,  at  $6240. 

Arkansas  City.  Kan. — On  June  11,  $98,000  in  bonds  were 
vol,,]    I'or   the    Improvement    of   the    water   system.      Noted   Feb. 

+  BrunHwick.    Neb.— (Official)      Bids    were    received    June    8 
I  for   the  construction    of  a    municipal    water    svstem.      The    con- 
tract  has  been   awarded    to   W     I.    BRUCE,   Yankton.  S.   D.,  at 
|10,O56.      B.   I.   Rose  is   Chn.      Noted    May   28. 

Oninhn.  Neh. — The  Board   of  Directors  of   the   Metropolitan 
Water  District  will  build  a  2  1 -in.  water  main  to  South  Omaha, 
jit    will   be   about    three   miles   long. 

Bellefnurche,  S.  D. — Plans  have  been  prepared    for  watering 

i,      of  1 1  near  Alzada,  Mont.,  by  the  Little  Missouri 

Irritation    Project,      W     B,    Allen,    Butte,    Mont.,    Is   Pres. 

Vehlen.    S.    I>. —  (Official) — The    time    for    receiving    bids    for 

const  lurting   a    water   system    has   been    postponed    from   June 

'.•    to   a    date    to   be   determined    later       1:    .1     Rodlne   Is   City 

Au.lr       Noted    June    I 

Winiaton,     N.     D.— (Official)      Bids     will  ed     by 

>  .;  Harvey,  City  Audi-,  until  June  22,  for  constructing 
I  750.000-gal  slow  sand  nitration  plant  The  estimated  cost 
lis  $30,0110.      Xoted   June    1  1 

Casper,  \\>-o. —  1  <  xii.-i ;.  1  <  Hi. is  will  be  received  until  about 
Tulv  1 :.  for  constructing  n  water  Bystem  costing  $75, 000.  I.  S 
WorthliiKton   Is  Cltj    Engr      Noted  June    1 

Chinook.  Mont. — The  City  Council  has  retained  the  Jaqueth 
!o.,  Kallspell,  to  prepare  plans  and  estimates  lor  a  filtration 
plant 

+<  n<   Bank,   Mont. — (Official)  truct- 

llng  11  water  system   for  which   bids   were  opened    May  24,  has 
•  ,  warded     to    O.     II      <■•  >FFIN,    Ohlcngo,     111  .    at     - 

rk,  Jr.  Is  Town  Clk      Noted   Ma]    I  1 

Butler,  Mo.     <  m  June  9  bonds  foi    •'    i, for  the  construo- 

lon   of  a    water   system    were   voted       .1     E    Smith   la  city  Clk. 
■oted    K-!,.    E 

Kansas  Cl«7,  Mo.  \. -,..1.1111,  to  press  reporti  the  Board  of 
"iilili.-   Works  will   extend   the   water   malm   to    the   Rose   11111 

i    hi    nn    ei  1  Imnti  .1    co   1    of    $1", 11      1 .     Gi  egory    Is 

'lin.   ..!'   1 

Klrkarllle,   m...     The  city  contemplates   Installlni     a   water 

Clarendon.  \ru.     Bldi    will  be  received  bj   John   w    Hooper, 
h,,,,  .  until    !  p.m.,  J  nn.    84,  foi    Installlni     >  «  ater 
Winters   .v-    Dove,    Fori   Smith,    \>k.   are   the    Engre. 
Bted   June   4, 


Beaumont,  Tex. — All  bids  for  the  improvement  of  the  water 
system  were  rejected.  The  work  will  be  done  bv  day  labor. 
Noted    Apr.    16. 

Brenham,  Tex. — The  city  contemplates  extending  the  water 
and   sewer  system   at   an    estimated    cost   of   $15,000    each. 

Dennison,  Tex. — On  June  4  bonds  for  $30,000  for  the  in- 
stallation of  a  filtration  plant  were  voted.  A.  B.  Clenny  is 
City   Engr.      Noted    May    21. 

Fowlerton,  Tex. — The  Fowlerton  Water  Supply  Co.  has 
recently  been  incorporated  with  $10,000  capital  stock.  C.  S. 
Fowler  is  interested.  The  company  will  construct  a  water 
system  at  Fowlerton. 

t.randtield.  Okla. — The  installation  of  a  new  water  svstem 
costing  $15,000   is   being   considered   by   the    city. 

Hohart.  Okla. — According  to  press  reports  the  city  will 
improve  the  reservoir,  construct  a  concrete  spillway  and  a 
levee. 

Pondereek.   Okla. — At    a    recent    election    the    citizens    voted 

5 1 000    for   improving   and    extending   the    water   svstem.      F.   J. 
Gentry   is    Mayor. 

Glenwood    Springs,    Colo. — The    citizens    voted    to    buv    the 

water  plant   for   Slln.ooo.      Improvements   will   be   made   to   the 
plant. 

Bancroft.  Idaho — The  citizens  contemplate  making  im- 
provements to  the  water  system  at  an  estimated  cost  of 
$8000.      H.   Van   Slooten    is   Clk. 

Montpelier,  Idaho — Estimates  pre  being  prepared  and  will 
be  submitted  to  the  City  Council  for  the  installation  of  a 
municipal   water    system. 

Payette.  Idaho — The  City  Council  contemplates  installing 
a  filter  in  connection  with  the  water  system. 

+  <iarfield.  Wash. — The  contract  for  constructing  a  steel 
water  tower  has  been  awarded  to  the  GLOBE  CONTRACTING 
CO.,    Couch   Bldg.,    Portland,    Ore.      Noted    Apr.    23. 

Kirkland.  Mash. — Bonds  for  $18,250  for  purchasing  and  en- 
larging the  water  system  have  been  sold.     Noted  May    28, 

Medford,  Ore. — Plans  are  being  prepared  bv  Osgood  & 
Brown  for  the  construction  of  irrigation  ditches  and  canals 
for  the  Foothills  Irrigation  Ditch  Co.  The  estimated  cost 
is    $350,000. 

Portland,  Ore. — The  City  Council  has  authorized  the  lav- 
ing of  8-in.  and  12-in.  water  mains  in  the  Lents  District 

+1  matilla.  Ore — The  following  bids  were  received  for 
constructing  a  water  system,  contract  for  which  was  awarded 
to  W.  G.  MULLIGAN,  Spokane,  at  $20,044.  Other  bidders  were: 
E.  W.  Phelps,  Weiser,  Idaho,  $20.92S;  G.  H.  Sutherland,  Walla 
V\alla.  $21,211;  E.  J.  Cantin.  Portland,  $22,000;  C.  W.  Connor 
&  Son,  Stanfteld,  Ore..  $22,063;  and  the  James  Kennedy  Con- 
struction Co.,  Portland,  $22,065.  Noted  Mar.  5.  Louis  C.  Kel- 
sey,    Selling    Bldg.,    Portland,    is    Engr. 

Warrenton,  Ore.  —  The  city  contemplates  piping  water 
from  the  Lewis  and  Clark  River  to  supply  Warrenton.  New 
Astoria.  Clatsop.  Gearheart,  Seaside  and  Ft.  Stevens.  The 
estimated    cost    of    this    project    is    $150,000.      Noted    Sept    is. 

San  Diego,  Cnllf. — A  10-in.  water  main  will  be  laid  in 
Voltaire  and  Abbott  Sts..  Ocean  Beach.  The  estimated  cost 
is  $6000  and  nine  fire  hydrants  will  also  be  installed  along 
the  line.      II    A.   Whiting  is   Engr. 

Stockton.  Cnllf.  All  expenditure  of  $140,000  for  the  com- 
pletion of  the  main  canal  of  the  South  San  Joaquin  Irrigation 
District    is    contemplated. 

Tehama.    Calif.— (Official)— Bids    will    soon    he    received    by 

the    Tehama     Water    Works     for    general    water    works    equip- 
ment.     The   estimated    cost    is   $10,000.      Noted    May    28. 

Turloek,  Cnllf. —  According  to  pi  ess  reports  the  Turlock 
Irrigation  District  will  expend  $100,0011  for  improvements 
K     V.    Meikle  is  Ch.   Eng    . 

Berlin,  (int.- A  municipal  filtration  plant  will  he  installed 
by  the  city  as  soon  as  plans  can  be  prepared.  W.  D.  Euler  is 
Mayor, 

New  Toronto.  Out. — The  city  contemplates  installing  a 
water  system   costing  $40,000. 

+  *\\  liinl|ieg.  Man.  -(Official)— The  contract  for  construct- 
ing the  Falcon  River  Dyke  In  connection  with  the  Greater 
Winnipeg  Water  District,  bids  foi  which  were  opened  Mav  IE 
10  TOMLINSON  &  FLEMING  Toronto  at 
$'.'6.20:,.  Other  bids  we..-  Stems  Carey  Co..  $106,099-  CW 
Sharp  *  Son.  $104,615;  Janse  Bros.,  P.. .one  \-  Hughes  <'pin." 
i"o;    w     Newman    1  DO     William    Scotl 

Q.    Dunn.    1118,056;    Northern    Construction    Co      8143  778  'ahd 

1'    1:      Anderson.    1110.980        Noted    Apr.    9    under    •Miscellaneous." 
Keulnn.  Sunk.      Plans  are   h.ing   prepared   bv    J     M     \!  ,,-K a\ 

Engr.,   for  the  construction  of  .1  new  reserv  ' 

Hedciirr.  \itn.  The  ratepayers  have  authorised  the  exten- 
sion of  the  electric-light  systems  at  an  esti- 
mated  cost   of  |9i  na 


+  *i-ortii,„.i     Hi il)     Rids   ".re   received   hv   the 

■lion,  1      ..f     Public     Works.     .Inn,.     I] 
1180    tt     ei     He     North    side    intercepting    Sewer    as    1, 
LEO    1:  VFF  Mir.    10    Middle   St.,    P01  I 

contract);    m     h     Pei    uson,   17895;   Profenno  S    Lorello    87810- 
John   W,  Oul 

the   Mah<  ti  m  tlon   1  !o  1    81  adbui  \     ,i'r     is 

Comi     ..f    Pni.     Wks      Noted   June    4. 

Boston,    Mass.— Bids    will    be   received    bj    the    Department 
..f   Public   Works  in. ill  .inn.-   pi.  for  construi 

ill  is    Terra.  6,    DO  r    DiS- 


•  ! 


ENGIN SEEING     NEWS 


Vol.  71,  No.  25 


*Middleto»n,  Conn. — Bids  will  be  received  until  June  22 
by  the  City  Council  for  Contract  B.  calling  for  16,187  ltn.lt. 
,,f  v-  to  15-in.  vitrified  pipe  sewer,  also  for  Contract  C,  call- 
ing   for    a    reinforced-concrete    settling    tank,    24    ft.    diameter, 

34  ft  deep,  including  sludge  bed,  equipment  and  piping.  J.  M. 
Luce}'   is  City  Engr       J.   Harry   Fagan   is  Chn. 

West  Haven,  Conn. — Bids  will  be  received  by  the  Board 
,it    Selectmen    until    2:30    pm.,    June    24,    for    constructing    about 

35  miles  of  vitrified  pipe  sewers  from  S  in.  to  24  in.  in  diam- 
eter, a  pumping  station  and  sewage-disposal  plant.  The  es- 
timated cost  is  5200.000.  Clyde  Potts.  30  Church  St.,  New 
York,  N.   Y.,  is  Engr.     Noted  May  2S. 

+  11..11,- .  X.  V. — The  contract  for  constructing  the  sewer 
system  has  been  awarded  bv  the  Board  of  Trustees  to  PRANK 
S'.  SPOSAETO,  Syracuse,  at  $39,074,  and  for  constructing  the 
disposal  works  to  FOOTE  &  GRAIB,  Rochester,  at  $9,00. 
Noted   May   14   and   June   11. 

+  Schenectadv,  X.  V. — The  contract  for  constructing  sani- 
tary sewers  in  nine  streets  and  storm  sewers  in  seven  streets 
lias  been  awarded  by  the  Board  of  Contract  and  Supply  to 
KEHOE  &  BISSET,  Schenectady,  at  $5680  and  $b5S5,  re- 
spectively. 

*\nvark,  X.  J.— (Official)— Bids  will  be  received  by  the 
Passaic  Valley  Sewerage  Commissioners  until  2  p.m..  July 
14,  for  the  construction  of  part  of  Section  12  of  the  Main 
Intercepting  Sewer  in  Nutley  and  Acquackanonk.  John  b. 
Gibson  is  Clk.  of  the  Comn. 

*Plainfield,  X.  J. —  (Official) — Bids  will  be  received  by  the 
Common  Council  until  S  p.m.,  July  6.  for  constructing  sani- 
tary sewers.  For  details  see  "Contracts  To  Be  Let.  James 
T.    Ma.  Murray   is   City   Clk. 

Htoona,  Penn  — The  City  Commission  contemplates  the 
construction  of  i  sanitary  sewer  in  Fairview,  extending  in 
24th  Ave.,  from  Ninth  to  10th  Sts.  and  in  Ninth  St.,  from  23d 
to    24th    Aves. 

•  Elwvn.  Penn. —  (Official) — Bids  were  received  for  con- 
structing the  sewage-disposal  plant  from  Arthur _H.Ha.ign, 
S-4.-.74'  G  W.  Ensign,  $17,642;  W.  H.  Angle,  $16,6:>4;  Latta  & 
Ter'rv,  $26,150;  Suburban  Engineering  Co.,  $18,962;  Pitt  Con- 
struction Co.,  $19,000;  New  York  Sewage  Disposal  Co.,  $16,- 
619;  Cantrell  Construction  Co.,  $1S,60S;  Suburban  Contracting 
Co  SIT  775-  Pihl  &  Miller,  $1S,S25;  J.  C  Devine  Co.,  $20,500: 
Warren  A.  Baker.  $22,650;  J.  P.  White  Co.,  $15,295;  Frederick 
J.    Buckins,  Jr.,    $18,100.      Noted   Apr.   16. 

Jenkintonn,  Penn. — The  Town  Council  contemplates  the 
installation   of  a  sewer  system   and   sewage-disposal    works. 

York,  Penn. — Bids  will  be  received  about  July  1,  for  con- 
structing the  proposed  outfall  sewer.  The  work  calls  tor 
about  2560  ft.  of  42-in.  and  5260  ft.  of  60-in.  brick  or  con- 
crete   sewers.      George    Warner   is   City    Engr. 

-Woodruff,  S.  C. — See  item  under  "Water  Supply  and  Irri- 
gation." 

Idivtona.  Fla. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  until  July  15,  for  about  21  miles  of  8-  to  24-in. 
vitrified  pipe  sewers,  430  tons  cast-iron  pipe,  16,000  limft.  2- 
ii,  galvanized-iron  pipe,  etc.  George  W.  Fuller,  1,0  Broad- 
way.   New    York,    N.    Y.,   is    Engr.      Noted   Apr.   9. 

WlHUntstown,  Ky.— The  city  will  construct  a  sewer,  bids 
for  which   will   soon   be   received.      W.   T.    W  bite   is   I  Ik. 

■{■Cincinnati,  Ohio — (Official) — The  contract  for  construct- 
ing sewers  in  various  stre.-ls  has  been  awarded  to  the  CON- 
NELLY CONSTRUCTION  CO.,  315  East  Eighth  St..  Cincinnati, 
at  $74,606.  Frank  Krug  is  City  Engr.  Phillip  Fosdick  is  Dir. 
of  Pub.  Ser.     Noted  May  21 

*(  ..innii.iiH.  Ohio— (Official)— Bids  will  be  received  by  the 
Board  ol  County  Comlssioners  of  Franklin  County,  until  noon. 
Jul-.  14  for  constructing  :,  system  .,!'  sanitary  s«-w,-rs  and  a 
.  -disposal  plant.  John  Scott  is  Clk. 
Pnlnexvlllr.  Ohio  Bide  will  be  received  by  M.  A.  Tuttle, 
Dlr  of  Pub.  Ser.  until  June  21  for  constructing  a  sanitary 
sewer  in  Liberty  SI  About  1146  ft.  of  15-in.  pip,-  and  2940 
ft.   ,,f   e  be   laid. 

TIHIn,  Ohio — Bids  will  be  received  by  William  Heller,  Dlr. 
,,t    pub    Ser.,   until   noon,  June  23,  for  sew>-r  construction. 

Mmn.  Mich.  I'b. ns  have  been  prepared  b:  R  3  Sherman 
Co     ,  ,,  :  ,  ..,.,  Nasby   Bldg  .  Toledo,  Ohio,   tor  the  con- 

.■.-.•>■  system. 

1  r,. n«.    Mich.     Rumsey   *    Works,   Grand    Rapids,   Mich., 

irepared  plans  for  extending  tin-  sewer  Bysl 
lanoemlaa    Mich.     Thi    Cltj    Council  has  approved  of  plans 

f„r    COn8tl  '   Wd    sewer.      Tin     e    lin 1. ii.  .1    cosl 

Ik    |80,l 

Balal  <  inir  Heights,   Hlcn.       lei  Supply 

4.*n,  lin i'i>-     in.     (Official)     Contracl      foi       1 1 

(,;.,  (,,,.  wn|,  1,  bid     1  1  re  op<  ni  .1  Jum    1:1,      1 

,.,,,.  BR0  roi  s,-,-. 

to    FRED    mi."-:     i'         e,   Wis.,  foi    Sec. 

S    1..    REEB    11  '        '"■"    ::      Not,-, 1 

Prorin,  in.-   in, i"  win   I"-   called   f'.r  in   al 1    d    month    for 

■    wljl    '" 

111  abo  •  .10,000. 

.ngr. 

»r«  London,  Wis.     Bio     ■■■■in  be  recel   ..1   until 
,1,.  ,f   sewers   at  '         '  '      '  ■'■ 

...  »n   Ave.; 

.1.,..  n  ,-  " -;■  ■'•  by 

Ion    of 


1 


...   1    1 


Hi  rrlll     W  i«.     Bid      •■-  111    b«    received    by    the    Cltj     ■ 

ret,      ■     ei 
tile  sewers. 

Kl  iwi  1111.  ■•■      «  i« 


Went  Allix,  Wis — (Official) — Bids  will  be  received  by  the 
City  until  2  p.m.,  July  1,  for  building  an  addition  to  the 
sewage-disposal    plant.      E.    C.    Orbert    is   City    Engr. 

West  it.-n.i.  Wi». — Bids  are  being  received  by  the  Board  of 
Public  Works,  for  constructing  sewers  in  Sewerage  District 
No.    2. 

+  Davenport,  Iowa — The  contract  for  constructing  the 
sewer  in  Telegraph  Road  from  Indian  Road,  west,  has  been 
awarded  by  the  Board  of  Public  Works  to  the  D.  J.  RYAN- 
CO. 

Montezuma,  Iowa — Bids  will  be  received  by  the  Town 
Clerk,  until  June  30,  for  constructing  sanitary  sewers  of 
vitrified  clay  tile  from  6  to  12  in  in  Main,  Wood  and  other 
streets. 

Revere,  Minn. — Bids  will  be  received  by  F.  B.  Grinde,  Vil- 
lage Recdr.,  until  8  p.m.,  June  26,  for  constructing  about 
2160  ft  of  combined  sanitary  and  storm  sewers.  H.  F.  Blom- 
quist,    Mankato'.    .Minn.,    is   Engr. 

Topeka,  Kan. — The  City  Commissioners  will  receive  bids 
until  June  30  for  sewer  construction  in  three  new  districts. 
A  sewer  will  be  built  from  Sixth  and  Morris  Aves.  north 
to  the   river.      A.    R.   Young   is   City    Engr.      Noted    May    28. 

Stanton,  »h. —  (Official) — Bids  will  be  received  by  W.  T. 
McFarland,  City  Clk,  until  8  pm.,  July  14,  for  constructing 
about  8000  ft.  of  8-  to  18-in.  sewers.  Estimated  cost,  $8500. 
Noted  June    11. 

+  Rritton,  S.  D. —  (Official) — The  contract  for  constructing 
about  25,000  lin. ft.  of  s-  to  15-in.  sewers  has  been  awarded 
to  BROGAN  &•  ADAMS,  Green  Bay,  Wis.,  at  $27,358.  Noted 
Feb.    19    and    May    28. 

Sheridan,  Wyo. — The  city  has  voted  $50,000  in  bonds  for 
extending   the    sanitary   sewer   system. 

Billings,  VI 011  f. —  (Official) — The  City  Council  has  awarded 
contracts  for  sewer  construction  in  District  No  115  to  H.  J. 
CATHRON.  Omaha,  and  for  sewer  work  in  Districts  Nos. 
112  and  114,  to  E.  L1NDSTROM,  Billings.  L.  E  Torrenc-  is 
City   Clk.      C.    E.    Durland   is    City    Engr.      Noted   May    28. 

Butte,  Mont. — The  City  Council  is  considering  the  proposi- 
tion to  issue  bonds  for  $200,000  for  the  construction  of 
sewers.     W.   J.  Flood  is  City  Engr. 

*(  lioteiiu,  Mont. —  (Official) — Bids  will  be  received  by  A.  L. 
Powers,  City  Clk.,  until  6  p.m.,  July  6,  for  the  construction 
of  about  3.2  miles  of  sanitary  sewers  and  a  sewage-disposal 
plant. 

Higginsville,  Mo. — Plans  are  being  prepared  by  Charles  E. 
McCrae,  Reliance  Bldg.,  Kansas  City,  Mo.,  for  the  construc- 
tion  of  a   sewer  system   at   Higginsville   to   cost    $50,000. 

Houston,    Tex. —  (Official) — Bids    will    be    received    by    E.    E. 

Sands,    City    Engr.,    until    June    22,    for    the    construction    of   a 

sanitary   sewer   in    Woodland    Heights.      Estimated   cost,   $85(10. 

Italy,   Tex. — The    construction    of   a    sewer    system    at    Italy 

is  under  consideration. 

Mexia,  Tex. — The  Mexia  Sewer  Co.,  Mexia,  has  been  re- 
cently incorporated  with  a  capital  of  $20,000,  for  the  purpose 
of  installing  a  sewer  system.  W.  W.  Cook,  Joseph  Nussbaum 
and    O.    H.    Brannon    are    the    incorporators 

*s.-.,,  Antonio,  Tex. —  (Official) — Bids  will  be  received  byi 
Fred  Fries,  City  Clk.,  until  4  p.m.,  July  6,  for  the  construction 
of  storm  and  sanitary  sewers.  Hans  Helland  is  City  Engr. 
For  details  see  advertisement  under  "Contracts  To  Be  Let." 
Noted  June  4. 

Seattle,  Wash. — The  lowest  bid  received  by  the  Hoard  of 
Public  Works  for  the  construction  of  sewers  in  14tli  Ave! 
Northwest,   was    that    of   I.    Coluccio,    Seattle,    at    $10,091. 

+  Seattle,  Wash. — It  is  reported  that  the  contract  for  sewer 
construction  in  Swift  Ave.,  has  been  awarded  to  L.  CALLd'H'. 
at  $22,826.      Noted   M;iy   28. 

Toppenlah,  Wash. — Plans  are  being  prepared  by  A  A. 
Young,  Engr.,  North  Yakima,  for  the  extension  of  the  sews] 
system   at    Toppenish. 

Portland,  Ore.— Plans  have  been  prepared  for  the  extension 
of  the  Brooklyn  sewer  in  Rhine  St.  to  cost  $138,000  and  for 
the  extension  of  Hi,-  East  Stark  St.  sewer  to  rust  $167,8413 
John   H.  Hanson   is  city   Engr. 

\\  1 1 1 11  in  iini.  ore.  Plans  are  being  prepared  by  Herbert 
Flagg,  Engr.,  McMlnnville,  for  the  construction  of  ;,  sewel 
system   at    Willamlna. 

•fill, In. I.   Calif.    -The    contracl     for    constructing    sewers 

In  the  Stege  Sanitary  District  1ms  been  awarded  bj  the  Cltj 
Council  t,,  CHAMBERS  .V-  HEAFEY,  Oakland,  al  -....im 
I-     a     Havlland,    Alaska    Commercial    Bldg.,   San    Francisco,   Is 

Engr       Noted   Jum,'    11. 

+  S1111  Diego,  Calif.  (Offlclal)  The  contract  for  the  con- 
struction  "i  the  Ocean  Beach  sewer  svst.-in  has  been  awarded 
to    11     M     SHAFFER,   ;it    1 14,699       Not,-. I    Mm    28 

\\ii((«.   Calif.       11  Mll.l.il  I      Tin-    city    will    Install    a    municipal 

1     Hysteni        Bids    will     be    received     for    material     bill     the 

orl      will    I,,-    done    by    da>     labor.       It,    B.    Kylo    Is    Cltj     Km  I 

and  V    ii.   Franklin,  Cltj   Clk 

0  Ml"  VI. I. 

\  rlli, ut. >ii.  IIiinn  Bids  "ill  be  received  until  June  ">  by 
the  Board  of  Health  for  the  purchase  and  removal  of  the 
tow  n       u  bai  1    I ni      ■   li       John    K    Robinson  Is  Clk.   Bd. 

Trio.    V    \.      I'-i.l ved     I '■'     b.v    the    Hoard    of 

,  ,,,,i  rncl     mil    Supph    foi    1  he    .1 ii  irl ise.   dtrl 

iiiili-rliil     is    follow        '/.     I-'     M  ..  1- 1 1 1 .    Ti  in        1  per 

.1       lorev,    Troy.    ,11-  pn    .1    01     1    1 1  Inn  ■     mi  hi      Kl  1    t, 

I        Fifth,      Sixth        Kl      Ml'        'mil,,      I    I.   ...  nil,,     Tw.lt I 

100   11  mil    I  I ' 

1       ni  ' \\  al.-i  vllet,    N     V    .        11    yenl     fol 

pit; 


1  ..1,111,1,11.    Mich.      BUIk    were    received.    June    II,    i.\     II v. 

,      I'ollccl  fol      ,     period     -.I      ■••■  •  ■ '  1    111  mil  hs    ill      fol 

■  ■  , : in, ,ni  I.      .1      10     ,  :,,, 

,  .  1     iiei    house  In  addition   lo  op,  1     tlni     cosl      \     P 
1  1  .,1..,,  h:    Oscar    I       Uriel     on      1 
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week  for  all  private  houses,  60c.  a  week  for  all  boarding 
houses,  butcher  shops  and  stores;  three  hotels  $1  per  week  or 
20V  in  addition  to  actual  cost  of  work;  Walter  Johnson, 
$1248  for  the  garbage  collection  vear  of  seven  months;  John 
Strom,    $250   per   month. 

Corpus  (hristi,  Tex. — Plans  for  the  proposed  garbage  cre- 
matory   are    Hearing    completion.       Estimated    cost,    $20,000. 

Houston,  Tex. — The  City  Commissioners  plan  to  construct 
an   incinerating   plant.      Frank   L.    Dormant    is   City   Engr. 

San  Antonio.  Tex. — The  Oakosi  Mfg.  Co.  will  construct  a 
plant  at  San  Antonio  for  converting  the  city  garbage  into 
domestic  fuel.     H.  G.   Ward,    San  Antonio,   is  interested. 

STREETS     VXD    ROADS 

+  llostou.  Mass — The  contract  for  constructing  4S00  lin.ft. 
of  tar  macadam  road  in  Dighton  has  been  awarded  to 
JOSEPH  McCORMICK.  East  Providence,  R.  I.,  at  $20,476. 
Other  bids  were  O.  W.  Rackle,  Providence,  R.  I.,  $20,5S5  and 
T.   J.   Quinn.    Ashton,    R.    I.,    $20,646.      Noted   June   4. 

Bids  will  he  received  by  the  State  Highway  Commissioner 
until  June  23  for  building  10.000  ft.  of  road  in  Freetown  and 
4300  ft.  of  road  in  Windsor.  Arthur  W.  Dean,  15  Ashburton 
PI.,    is   Chief   Engr. 

+Chicopee,  Mass. —  (Official) — A  contract  has  been  awarded 
to  D.  G.  CANTY  at  $2.88  per  sq.yd.  for  approximately  9350 
sq.yd.  of  wood  block  pavement  on  Exchange,  Chieopee  and 
Main    sts.      Noted   Apr.    23   and   June   11. 

North  Chelmsford,  Mass. — P.ids  will  be  received  by  the 
Middlesex  County  Committee  until  June  23  for  the  construc- 
tion of  a  county  road.  Levi  S.  Gould  is  Chn.  of  Coin.,  Court 
House,   East   Cambridge. 

Springfield,  Mass. — The  Board  of  Street  Supervisors  has 
voted  to  pave  North  Main  St.  from  Liberty  to  Carew  St.  The 
estimated  cost  is  $25,000.     F.  A.  Clark  is  Supt.  of  Streets. 

Tewksliury.  Mass. — Bids  will  be  received  by  the  Road 
Commissioners  until  June  23  for  constructing  a  town  high- 
way.    C.  W.  Parsons  is  Chn.  of  the  Comn. 

Woousocket.  R.  I. — Bids  will  be  received  by  the  Alder- 
manic  Committee  on  Streets  and  Bridges  until  8  p.m..  June  20 
for  paving  North  Main  St.  and  a  section  of  Winter  St.  F.  A. 
Mills    is    City    Engr.      Noted    May    21. 

+  Kridgepnrt,  Conn. — The  contract  for  paving  a  number 
of  streets  has  been  awarded  to  the  WARREN  BROS.  CO., 
Boston,    Mass 

+  +  Meriilrn.  Conn. —  (Official) — A  contract  has  been  award- 
ed to  LEONARDO  SUZIO  at  $207,146  for  laying  wood  block, 
brick  and  concrete  paving  on  several  sections  of  city  streets. 
Other  bids  were:  C.  W.  Blakeslee  &  Sons,  New  Haven,  $227,- 
23S;  Thomas  Kearney,  $214,300;  Field  Barker  &  Underwood, 
Philadelphia,    Penn.,    $237, nil.      Noted    May    2s. 

South  Mauehester,  Conn. — Bids  are  being  received  by 
Howard  I.  Taylor,  First  Selectman  for  laying  12,000  ft.  of 
granite   curbing  and    60,000   sq.ft.   of  concrete   sidewalks. 

♦  Stamford,  Conn. — The  contract  for  paving  several  streets 
has  been  awarded  to  the  HARRIS  CONSTRUCTION  CO.,  Bank 
St.,    at    $35,654. 

•  ■fAlbmiy,  N.  Y. — Bids  were  received.  June  8,  by  the  State 
Highway  Commission  and  contracts  were  awarded  tor  road 
Improvement  as  follows: 

Road  No.  5176  Belmont-Seio.  Alleganv  Countv.  1.64  miles. 
THOMAS     F.     SHAUGHNESSY,    Albanv,    J-.S.97.V 

Road    No.    548L      Wellsville-A ver,      Allegany     County, 

7.1s   miles.      MCLAUGHLIN   &    BURCHILL,    Syracuse,    $82,300. 

Road  No.  5452.  irving-silvor  Creek.  Chautauqua  County, 
3.53   miles.    BARRALLY   &    [NGERSOLL,    Rochester,    $73,977. 

Road  No.  5485.  Mooers  Forks-Ellenberg  Depot.  Clinton 
County,  9.63  miles.  SPELLM  AN-oLI  VER  CO.,  Chateaugay, 
$!I6,!U2. 

Road  No.  5484.  A  menia  -  Dela  vert;  no  Hill,  Dutchess  County, 
2.00  miles.  JAMBS  GARAFANO  &  SON,  [NC„  Mt.  Vernon, 
$32,809. 

Road  No.  11S2.  Cape  Vincent  Watertown,  Pt.  2,  Jeffer- 
son Countv,  8.36  miles.  GUY   H.   MILLER.  Watertown,  $76,680 

Road  No.  5480.  Highland  Lake  Montgomery,  Orange 
County,   1.87   miles.      HENRY    McNAMEE,    Eddyvllle,    $58,382, 

Road  No.  11X3.  Hound  Lake-Malta  villo,  Saratoga  County. 
1.16  miles.     JOHN    B     DOWER,    Ballston    Spa.,    $12,220 

Road  No.  L190.  Watkins-Salt  Point,  Schuyler  County,  l.n 
miles.      JOHN    W.    GURNETT.    Warkins,    $9866 

Load  No.  1003-A.     Mitchell   Stree!    East   Town    Line.   Tomp- 

I ounty.    $.20    mile.    FORT    SCHUYLER    CONSTRUCTION 

<'<  i,  I'tlca.  $2850. 

Road    No.     1188.       Crefnti-Cayuga     County     Lane.     Tompkins 
County,    2.7;    miles.      MCLAUGHLIN    S    Bl  RCHILL,    Syrs 
$40314. 

Lids  were  received  i>v  the  state  Commission  of  Highways 
idi   repair  of  public  highways  i>v  state  aid,  June  B  as  follows: 

Repair  Contract,  No.  627  Load.  No,  801,  Baal  Rushford- 
Qordonvllle  Bridge,  Allegheny  County.  WOOD*  TOMPKINS, 
J  II  Item.    $13,6  I  9 

Repair  Contract,  No.  606.  Road,  No.  592,  A.uburn-Bl- 
brtdge,  Cayuga    County,    EDW     P    BRAYER,    Vuburn,    -m     i. 

Repair  Contra,  t,  No.  655.  Load.  No.  249.  old  Plank,  Ful- 
ton   Countv.      FLOOD    &     VAN    WILT.    Hudson     Falls.    $16,824 

Repair  Contract,  No    688      Road,  No.  98,  Webster,  Section   1 
No.     100,     w  ebi  ter,    Sei  1  Ion     I        No     99,     w  ebster,    Section 
I rot    Count]        DALE    ENGINEERING    CO.,    I   tlca,    16246 

Repali    Contract,   No    686      Road,   No.   7'..   Scottvllle,  Section 
I      No.   266,   Chill.   Section   2.     No    262,   Clifton,   Section 
102.  Buffalo,  Section  8    Monrc      Count]       DALE  ENGINEERING 
,     i". 7:1s. 

Repair   I  lonl  pai  t,    No     684       Road  I  3.    Lyell.      No     IG4 

chin,  Sec.   1.   Monroe  C tj     BR <s  &    JULIAN,   Rod 

I  10 

Repair  Contract,    No     I  I Baal    N01  *  Ich- 

.1  1 60  I 

Repair  Contract,  No  668  Road.  No.  135  South  Glen 
iw«..i  Meeting  Hou  e,  '  ■•  lau  County.  MURRAY  A  QARD 
m;l.    [NO,   Ci  el'  1     Moriches,    N.    v.,    | 

Repali    Conti  act,    '  0     ■■  19       Road,    Mo     134        In  indal 
View,   Nassau   C ity,    WILLIAM    L.   BROSS,    Babylon, 


Repair  Contract,  No.  595.  Road,  No.  271,  Utica-Oneida 
Castle.  Part  1.  No.  5034,  Vernon  Village-Oneida  Castle, 
Oneida  County.    NASH   &   GRIFFIN,   Norwich,    $2620 

Repair  Contract.  No.  591.  Road.  No.  5139,  Camden-Taberg, 
Part  2.  Onedia  County.  NEWPORT  CONSTRUCTION  CO., 
Herkimer,   $7218. 

Repair  Contract,  No.  609.  Road,  No.  49,  Fabius-Apulia, 
Section  1.  No.  75,  Fabius-Apulia,  Section  2.  No.  121  Fabius 
Apulia.  Section  3.  No.  4S9.  Tully.  No.  554.  Fabius,  Onondaga 
County.     JOHN  JOHNSON  CONSTRUCTION   CO.,  Buffalo.    $1™ 

u-,Peil?ir  C,|!'lt,act.  No.  654T.  Road.  No.  2S2.  Greenville-Slate 
Hill.  No.  _S3,  ( xreenville-Port  Jervis  orange  Countv  St'Hl'N- 
NEMUNK    CONSTRUCTION  CO..   Highland  SniK    $11,963 

Repair  Contract,  No.  639.  Road,  No.  3S7.  Five  Corners- 
'V,',  V,'11,-  -r,*'1;1""1  2'  Xo-  3'12'  °ak  °i'chard.  Section  1.  No. 
389,  Maple  Ridge.  Section  1.  No.  3:111.  Maple  Ridge.  Section  2. 
Orleans    (ounty.      HAMMOND-TRACEY    CONSTRUCTION    CO., 


,-,•'•     ''Uuyvine,    $.J.a43. 
seh    ,?Pa,"',C,".ltlilct'    N>    ?01-      Road.    No.    73.      Quaker    Street. 
Schenectady  t  ounty.      J.   J.    MALLOY,  Schenectady,    $431S. 

Repair   Contract.    No.    652.      Road     No     912       Port    Jefferson - 
Corma,    Suffolk    County.      GEORGE    B     POWERS     Oyster    Bay, 

Tthf6.153^  Con.lrac,J,  Na    626-     Road-   N°-    616-     Trumansburg- 

burg    $1?562  r°"»ty.       WILLIAM    HAZZARD,    Trumans- 

v„„Rufair  ^ntra;Ct,  No.  623.  Road,  No.  148.  Pines  Bridge- 
r„°  ."?■  Heights.  No.  149.  Yorktown  Heights.  Putnam 
No  «  ,  '"V  ,N,?\..3,31'  Peekskill-Salem  Center.  Section  31. 
No.  332.  Peekskill-Salem  Center.  Section  4.  No.  405,  Kitcha- 
ia,l"£';?      Vlv^6-    Westchester    Co.       JOHN     F.     Donovan. 

an,,?,*,,''1'''  C."nt'Ac<-  No  625.  For  sweeping,  furnishing  and 
applying  oil  in  Franklin  County  (Highways  Nos.  SS4.  950. 
,'\  '•  oddtm^I  '  ou,ltv  (Highway  No.  987).  AMERICAN 
CAR  SPRINKLER  CO.,  Worcester,  Mass.  $0.0278  per  sq  yd 
annlvi'nl"'h(;"ntraCV  Xo'.  62S:  I,or  sweeping,  furnishing  and 
applying  high  carbon  tar  111  Lewis  Countv  (Highway  No 
HOPVlwiS^W,«eJiC,e  County  (Highway  No  876).  RICHARD 
Ir,!«S-  Tr°-V*  0438  ''"''  sa-  y]  Note<J  May  28  and  June  11 
„t  *">mcial)  — Bids  will  be  received  by  John  N.  Carlisle. 
State  Highway  Comr.,  until  1  p.m..  June  25.  for  improving  and 
lepairmg  highways  in  various  counties.  For  particulars  see 
advertisement    under    "Contracts    to    Be   Let." 

i*™??j£0l  Xi  n~Tile  CUy  CouncJ]  has  ordered  the  paving  of 
May   Sts    w"th    brick    "  *'    "  asDhal«    an°    Harrison    and 

ti,„+X''^'  Y,:r,-  yl  Y~  'Official)  —  (Borough  of  Brooklyn)  — 
Uoe.f, °"traJt  has  been  awarded  by  Lewis  H.  Pounds.  Pies,  of 
PH?rlr.n  'V'^1,',"'-  to  the  BROOKLYN  ALCATRAZ  AS- 
,,ir.„,V,,  ,  '  a\*  ,!0.2  ,for  repaving  portions  of  18th  Ave.  with 
permanent  asphalt  6-in,  concrete  foundation. 
no„..""'f""K  '  ,  Brooklyn)-  Bids  were  opened  May  20  and 
contracts  awarded  to  the  UVALDE  CONTRACTING  CO.  1 
•roadway,  New  York,  at  $37,228  and  $717S  tor  repairing  and 
improving  sections  of  Flatbush  Ave.  and  Warwick  St  res- 
pectively, to  the  SICILIAN  ASPHALT  PAVING  Co..  41  Park 
Row  at  $--..541  and  $19,615  for  repairing  sections,  Stuyvesant 
,, i;VV  .■  H'.'ks  st-  respectively ;  to  NEWMAN  &  CAREY  CO, 
i,  Iia'SJ;  i0r  lel'ainng  Grand  St.:  to  JOSEPH  J.  McKIMM 
at  $10,034  for  grading,  curbing  and  laying  sidewalks  on  a 
section    of  Schenectady    Ave.    and    to    the    American    Creosoting 

Co.     at    $5878     for    200, )     wood     paving    blocks    delivered     lo 

corporation  yard  at  Wallahout  Basin,  foot  of  Hewes  St. 
Noted    May    14    and    May    2s. 

+PooglikeepsIe,     V     ^       (Official)      A     contract      has     been 

awarded     by     the     Loan!     of     Public     Works     to     the     lillimi'. 

PORT   CONSTRUCTION   CO.,    for   pa  vine !  at    $  17  1  13         BKIDQK 

+Rochester,   \.    r.     The    contract    for    paving    Beach     Ave 

villl'"<'k^.h,"'•,  N<  1  ,l:i,,ls  wi"  '"'  "''Ived  by  the  Board  of 
Village  Trustees  until  June  24  for  improving  various  streets. 
George  H.  Rogers   Is   Engr.-in-Charge. 

+  Mlllburll.  .\.  J (Official)— The  CI  Mill  -act  has  been  award- 
ed by  the  lowiisbip  Committee  to  JOHN  DORBR  [rvlngton 
nprovlng  Main  St.,  at  $29,600  Other  bids  were:  Os- 
burne  &  Marsellls:  Hassam  Paving  Co.;  Franklin  Lavement 
<  ...:    r.  Foster  Callahan  and    F.  s.  smith.     Noted  Maj    21. 

Woodbury,  n.  J.— Bids   were   received   June    1    by   the  City 

w',V"!!V  ■''"'.  I',,I::,,VI,,"J'  S"""'  "'""'  S'  ',s  follows:  Standard 
iV-'-1-'  'n.  ',"•»,  Hudson  Terminal  Bldg..  New  Fork,  N  V.  at 
f.Vn"    :,  ',  ••'•    »4cQovern,    Trenton.    $21.7m5;    I.     Webster    Anders. 

Philadelphia,  ivnn,  $19,317,  and  .1  F.  Shanley  Co.,  Phila- 
delphia,  Penn.,  $19,197. 

■fl'rle.     IVm,        The     contract      toi      laying     asphalt     pavement 

with  brick   gutters  on   Libert)    St    between  6th   st 

has   been   auar.led    t,.   JOHN    McCORMICK    .v    SON    al    (6800. 
+  rniiikiiii.    Penn.-    (Official)     The    contract     for    approxl- 

51  ''',u    l?. 'i  Kd    ol    brl<  k   pavement   on  Grant  and  Atlantic 

Ti'or^co         '';;;'  'no^  j0unJHuWESTERN  CONSTRUc- 

^Philadelphia,  l*nn,  The  Department  of  Publli  Works 
naa  awarded  the  following  contracts  t,.  MrNICHOl  1  w  tNG 
CO    [or    wood    block    repaving.   at   $1  EASTERN 

PAVING  CO.,  NEWTON  iwiv:  .0  .,,.,  [JNION  PAVING 
CO    for 'asphalt  paving,  al  CUNNINGHAM    PAVING 

& :  CONSTfel  CTfON  CtJ  and  ESTATE  OF  D  McMAHON  fo, 
artlflola  Ing,  at   112,712:  to  the   union   PAVING  CO 

....I    the     NEW  TON     pAVIN 1       ,„,,    ,,,     ,,     w 

VNDERS,  PHU  \i.iii'lll\  PACING  CO  ESTATE  OF  l> 
$5416A8HON    ""'     '     lv'"h    '"'    v"rl"'''i    block    resurfacln 

HhPlttabararli,  Pens.      \  tj  id   foi   ornamental  stone  work 

and   brl  n.,,ci,i  .    Rui  „    Highland 

1  ded  t"  I    u   schkllk:  ,•    .,, 
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li.-lair,  Md. — Bids  will  be  received  by  the  Hartford  County 
Commissioners  until  June  29  for  constructing  2.85  miles  of 
State-Aid  Road  along  the  York  Road  between  W.  H.  Hughes 
property  and  Pennsylvania  State  Line.  W.  A.  Wheeler  is 
Ok. 

♦Washington,  D.  C. — The  contract  for  grading  at  hygenic 
laboratory  has  been  awarded  to  R.  E.  BOISEAU,  2700  Wis- 
consin Ave.,  N.   W.,   at    $6200. 

IVew  Cumberland,  W.  Va. — Bids  will  be  received  by  Tom 
Cochran,  Hancock  County,  Clk.,  until  June  29  for  laying  four 
miles  of  brick  pavement.  The  estimated  cost  is  $40,000. 
Edward  Grafton  is  County  Engr. 

+Tuskecee,  Ala. — The  contract  has  been  awarded  by  the 
Macon  County  Commissioners  to  the  NIXON-SMITH  CON- 
STRUCTION Co.  for  improving  several  miles  of  road  at 
$6542. 

+  Vermin,  \la. — The  contract  has  been  awarded  to  W.  A. 
HICKS  &  SOXS,  Millport,  for  grading,  graveling  and  draining 
roads  in  Lamar  County  at  $6500.     Noted  April  2. 

*+Houston,  Miss. —  (Official) — A  contract  has  been  award- 
ed to  R.  C.  SEARCY  &  CO.  for  grading  and  graveling  ls'i 
miles  of  road  and  for  constructing  all  bridges  and  culverts  at 
$121,247.  The  company  bid  for  paving  only,  was  $110,0S4. 
Noted    May    2S. 

Georgetown,  Ky. — Bids  will  be  received  by  J.  B.  Prather, 
Countv  Road  Engr.  until  June  23  for  constructing  Branham  s 
Mill.    Beatty    Mill   and    Lightburn    Turnpikes. 

Louisville,  Kt. —  (Official) — Bids  will  be  received  by  D.  C. 
Naive.  City  Clk.,  until  7:30  p.m.,  June  22,  for  laying  finno  sq.yd. 
of  pavement.  Charles  E.  Collins,  Drexel  Bldg.,  Philadelphia, 
Penn.,    is    Engr. 

Bellefontaine,  Ohio — (Official) — Bids  will  be  received  by 
Director  of  Public  Service  until  noon,  June  23,  for  paving 
Park  St.  from  Sanduskv  to  Stanton  Ave.  and  Brown  Ave.  from 
.Main   St.   to    Cemetery   Ave.      Vance   R.    Horn   is   Clk. 

Cincinnati.  Ohio — (Official) — Bids  will  be  received  by  the 
Countv  Commissioners  until  noon  June  26  for  cleaning  and 
oiling  Delhi  Pike  from  City  Corporation  Line  to  Hillside  Ave. 
and  intersecting  road  in  Delhi  Township.  Albert  Remhardt 
is   Clk. 

(Official) — Bids  will  be  received  by  the  Board  of  Commis- 
sioners until  noon  Julv  10  for  improving  Fehr  Road  between 
Roebling  and    Foley    R'oad    in    Delhi    Township. 

Cleveland,  Ohio  —  Bids  will  be  received  by  the  Commis- 
si  r   of   Purchases   and    Supplies,    Room    513.    City    Hall    until 

noon  June  25  for  improving  a  section  of  Kinsbury  Run  and 
al.-c  driveway  in  Rockefeller  Park,  from  Superior  Ave.  north 
to    the   lower   drive.      Richard    E.   Collins   is   City   Clk. 

+  Delnware,  Ohio — The  contract  has  been  awarded  to 
LAMBERT  BROS.  &  WIRT,  at  $18,306  for  paving  West 
Central  Ave.  with  brick. 

+DelphoK,  Ohio — The  contract  for  paving  Second  St.  with 
asphaltic  concrete  has  been  awarded  to  the  ANDREWS  PAV- 
ING   CO.,    Hamilton,   at    $54,000. 

Baton.  Ohio — Bids  will  be  received  by  the  Village  Council 
until  noon  June  26  for  approximately  32,658  sq.yd.  of  street 
pavement.     A.  L.  Reid  is  Engr.-in-Charge. 

Mt.  GUead,  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  Morrow  Countv  until  11  a.m..  June 
25,  lor  improving  the  Iberia  and  Mt.  Gilead  County  Road.  C. 
o.    Higgins   is   County    Audi. 

\.-\\     Philadelphia,    Ohio— (Official) — Bids    will   be    received 
I..     .1.     B.     Scott     Dir.     Pub.     Ser.,     until    noon     July    1     for    im- 
-•    North    Seventh    St.    from    West    High    St.    to    the    C.    & 
I'     R.R.    tracks. 

Portsmouth.  Ohio.— (Official)— Bids  will  be  received  by  the 
Board  of  Public  Service  until  noon,  June  :'•".  for  paving  with 
brick,  th    St..    1x75    ft.    long.    30    ft.    wide   and    Gallia 

St..  6100  ft.  long.  40  ft.  wide.  George  S.  Wilhelm  is  City 
Engr. 

Rnmcles.     Ohio      (New      London.      Post     Office) —  (Official)  — 
received    by    Elmer   Shoemaker   until    noon.   June 
24,   for  grading1,   draining  and   paving   with    water   bound   ma- 
cadam on  approximately  5.2  miles  of  road 

SprlBfneld,    Ohio  -Bids    will    be    received     by     Charles    E. 
irner,  ''if.    Manager,  until   noon,  June   24,   for  Improving 

l.u-hl     St. 

si, ■„,  ill...     Ohio      ill       -..ill     !"■     received     by    James    P. 

Dir.  of   Pub.   Sir.,   until  June   21,   top    grading  and  con- 
t/alks   on    state   St.   from   Union    Ave   to 

I     St. 

Versi ■«.    Ohio     (Official)      Bid      will    be    received     until 

noon.  June  '■:''.  for  paving  ii.ioo  Bq.yd.  with  brick  or  asphalt 
block.      The    smith    St    Boulaj    Co.    g22    The    Nasby,    Toledo, 

Brownstowa,  lad.     (Official)     Bids    will   be  received  by   the 

Commissioners  of  Jacksoi  intll    i    p.m.,   Julj     if,    for 

■  i     road     In     Owei      township        Ubert 

LeUdtke   Is   Audr. 

+  i  ,  aaarllle,    lad.     'i  I  Ins    i"  It  V    ■ 

•  .in.,   to   How  •  ii    .  i  .    i.  .     been    twan 

:     I 

'.r.  .,,.„.  ii,-.    lad       [Ofl       il)— Bid  vf  11 

■I         p.i  :    .  [       |      i 

•I    In    ItiiHHel  Townshl|.       This    i 
■    :,     \v     Clod 

+  ii ,,,,n,, 1 1..,,     i,     The  'on  fad    foi    Improving; 

i  ■      ■        ton   o  nd    Union    To  • 

i!  rid      I  \''i 

■llv.lv. 
I 

ladlaai •-     lad 

I.,  ovlns 
Ih  nd      outheastorn    a  ■- .       Thomas   A. 


+Kokomo,  Ind. — Contracts  have  been  awarded  for  road 
improvement  as  follows:  J.  H.  WATSON  &  SON,  at  $19,000 
for  the  Drinkwater  Road;  KOKOMO  ASPHALT  PAVING  CO., 
at  $24,750,  $36,500,  $44,800  and  $23,000  for  the  Butcher,  Mc- 
Clure,    Ruse   and   Harmoll    Roads   respectively. 

Lebanon,  Ind. —  (Official) — Bids  will  be  received  by  the 
Common  Council  until  7:30  p.m.,  June  22,  for  paving  West 
Walnut  St.     W.   F.  Smith   is  City  Clk. 

Salem,  Ind. —  (Official) — Bids  will  be  received  by  the  Town 
Board  until  8  p.m.,  June  23,  for  paving  East  Market  St. 
W.    W.    Shanks   is    Clk. 

South  Bend,  Ind. —  (Official) — Bids  will  be  received  by  the 
Commissioners  of  St.  Joseph  County  until  11  a.m.,  July  29,  for 
constructing  a  gravel  road  in  Penn  Township.  Clarence 
Sedgwick    is  Audr. 

.Sullivan,  Ind. —  (Official) — Bids  will  be  received  by  the 
Common  Council  until  7:30  p.m..  June  30  for  paving  Snow, 
Broad   and   Depot   Sts.      J.    M.    Dudley   is   City   Clk. 

\  inclines.  Ind. —  (Official) — rBids  will  be  received  by  the 
Board  of  Public  Works  until  3  p.m..  June  22  for  constructing 
a  concrete  sidewalk,  curb  and  gutters  on  Short  St.  E.  G. 
Meyer  is  City   Clk. 

+Winamae,  Ind. — The  contract  for  paving  the  south  end 
of  Market  St.  with  brick  has  been  awarded  to  J.  J.  KEL- 
LEHOR,    Frankfort,  at   $74S4. 

+Grand  Rapids,  Mich. —  (Official) — The  contracts  for  im- 
proving Lexington  Ave.,  Division  Ave.  between  Lyon  and 
Crescent  St.  and  Shawmut  St.  have  been  awarded  to  HILDING 
&    ROBEY    at    $12,973,    $4542    and    $9232    respectively. 

Saint  Clair  Heights,  Mich. — See  item  under  "Water  Supply 
— Irrigation." 

+Bloomington,  ill. — The  contract  for  paving  Water,  Wash- 
ington and  John  Sts.  has  been  awarded  to  F.  G.  TUTTLE. 
Decatur    at    $21,216. 

+<.eneso,  ill. — The  contract  for  paving  College  Ave.  has 
been  awarded  to  the  GENERAL  ENGINEERING  &  CON- 
STRUCTION  CO.,    Rockford,    at    $18,317. 

+Havana,  111. — The  contract  for  street  paving  has  been 
awarded   to  JANSEN  &  ZOELLER,    Pekin,  at   $69,881. 

+  \\ stock,   111. —  (Official) — The    contract  for  paving  Dean 

St.  and  other  streets  has  been  awarded  to  LOGAN  &  GIERTZ 
at    $52,464.      Noted    June    11. 

Delevan,  Wis. — Bids  will  be  received  by  W.  H.  Horton, 
Chn.  Committee  on  Streets  and  Alleys  until  10  a.m.,  June  27 
for  constructing  concrete  curbs  and  gutters  on  both  sides 
of  Washington  St.  and  on  Second,  Third.  Sixth  and  Racine 
Sts.    and    Walworth    Ave. 

Manning,  Iowa — Bids  will  be  received  by  the  City  Council 
until  Julv  6  for  paving  24,000  sq.yd.  and  6600  lin.ft.  artificial 
stone  curbing.  P.  A.  Edquist.  S56  Omaha  National  Bank  Bldg., 
Omaha,   Neb.,  is  Engr. 

Buffalo,  Minn. — Bids  will  be  received  by  John  A.  Berg  un- 
til 2  p.m.,  Julv  13  for  grading  and  graveling  roads  No.  7 
and  3. 

<  r..oksi.,ii.  Minn. — Bids  will  be  received  by  H.  J.  Welte. 
County  Audr.  until  2  p.m.,  June  25,  for  graveling  1834  cu.yd. 
of  state   road   No.   2. 

+  !  "ii  n  in.  Minn.  —  The  contract  has  been  awarded  to 
ROGERS  &  McLEAN  at  $53,916  for  improving  the  Vermilion 
Road    from    Fifth    St.    to    Ontario    Ave. 

Glenwood.  Minn.  —  Bids  will  be  received  by  Ole  Irgens. 
Pope  County  Audr.  until  2  p.m.,  June  25  for  improving  road 
No.  25.     The  estimated  cost  of  the  work  is  $9165. 

+  <i.ii..t    ii i is.    Minn. — Contracts    have   been    awarded    for 

road  work  as  follows:  to  McWILLIAM.  LATZATA  &  LAKE. 
for  20  miles  on  the  Carpenter  Trunk  Line  at  $33,000:  to 
PERSINGER  &  PETERSON  for  16  miles  from  Cohasset  to 
Deer  Lake  at  $22,000  and  to  II. WHEN  *  HAUL  for  roadway  on 
the    end    of    the    Carpenter    Trunk    Line    at    $6600. 

+  Marshall,  Minn. — The  contract  for  building  the  National 
Highway  across  Lvon  Countv  has  been  awarded  to  FRED- 
ERICK  &    BARNARL  at    $31,764. 

^Rochester,  Minn. — A  contract  for  creoBOted  block  paving 
has  Im.ii  awarded  to  FIELDING  .x-  S 1 1 10 1 '1 ,  10  Y,  St.  Paul,  at 
$61,824. 

+T«i>  Harbor.  Minn..  -A  contract  for  grubbing  and  grad- 
ing l'i  miles  of  road  has  been  awarded  to  JACOB  RAFU  at 
$7800. 

Horton,  Kim. — The  City  Council  contemplates  paving 
Front,    .Main    anil    Vera     Sts. 

Fall    City.   Neb.      Bids    will    I,,-    i Ived    by    Ocorge   RioherS 

Cit;    Clk.,  until  7  30  p.m.,  June  22,  for  paving   District  No.  B, 

('..ii. me.  s.  i).  Bids  will  i.e  received  by  P.  E,  Bingham, 
Town  cik.  until  s  p. in.,  June  2L',  for  approximately  looo  lin.ft. 
,i    12  it    concrete  Bldewalk, 

Mllll.nnk.  S.  11.—  Bids  will  l.i'  received  by  M.  o.  Niles,  city 
\mli.    until    .1 •    2  I    for    concrete   sidewalk,    cross- walks,    curbs 

and   gutters. 

\\iin»i v    I)      Bi.ls    win    I,,'    received    bj    J,    C.    field, 

Countj  Surveyor  until  July  9  for  approximately  60,000  ou.yd. 
,.i    road     i, \  .•  i r i .■  1 1 1. 


pavl 


avlns; 

,  i  i,  ,i 


been    awarded    to    the    TWO    MIRACLE    CONCRETE   CO     at 

n 

+i.r.-n<    Palls,    > i.     (Official)     T ontracl 

Cent  ral     Av«      1 1 Sixth     to     Ninth    Bl      hai     bi  • 

to  BIRCH  &  SONS,  at  $28,686      Othei    bid     wen      N  111  on   Smith. 
ii  , ,  ion   S    'iii.      a  nd  Q.  H.  Nash  at  I  i80  and  $30,087 

Ivslj       Noted  .inn,    ii 

Harlowtowa,   Hon!      Bids  win   be   received   bj    s    K.  Camp- 
bell, Town  Clk,  until  8  p.m..  .i !G   foi itlmateh    19.000 

sq.ft.  concrete   walk,   8100   lin.ft    ol   curb;    1750  sq.fl    of  cross- 
walk;  33$  cu.yd    oi   cut     in:   eu.yd    of  fill;    two   ditch   cross- 
;    I     o   retaining    n  a  n        Oerhai      Faquel  ii    Engineering 
Co     I      Kngi     ln-(  lharge. 

+  iiMM-e,    Host.     \    contract    haa    i n    awarded    to   C     m. 

TAYLOR     ,i      l tot    i '  noting    i  on.  rete    i  Idevi  alki      ind 

,   ,i    art 


June 
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Kansas  City,  Mo. — The  Board  of  Public  Works  plans  to 
spend  $20,000  on  resurfacing  Linwood  Blvd.  from  Troost  to 
Prospect.      R.   A.   Gregory   is  Chn.   of  the  Bd. 

St.  Louis,  Mo. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  until  noon,  June  23,  for  laying  sidewalks  on  vari- 
ous streets.     E.  R.  Kinsey  is  Pres.  and  W.  T.   Findley  is  Secy. 

+  Sikeston,  Mo. —  (Official) — A  contract  has  been  awarded 
to  the  MURRAY  CONSTRUCTION  CO.  &  ROY  L.  WILLIAMS 
at  $38,553  for  approximately  12,000  sq.yd.  brick  pavement  on 
concrete  base  and  5500  lin.ft.  of  concrete  curb  and  gutter. 
Noted    June    4. 

Fort  Smith,  Ark. — Rids  will  be  received  by  the  Board  of 
Improvement  until  noon  June  25  for  constructing  17.S00  sq.yd. 
of  pavement  in  Dist.  No.  9.  Merit-  H.  Reed  is  Engr.-in- 
Charge. 

+Jonesboro.  Ark. — A  contract  has  been  awarded  to  LES- 
MEISTER  &  VOOT.  North  Washington  Ave.,  for  the  con- 
struction of  approximately  10,000  sq.yd.  of  brick  pavement  in 
District   No.   10  at   $1.96   sq.yd.      Noted   May    21. 

Little  Rook,  Ark. — Bids  will  be  received  by  the  State  De- 
partment of  Highways  until  June  20  for  11  miles  of  highway 
from  Scott's  Station  eastward  toward  Lonoke.  The  esti- 
mated   cost    is    $46,000. 

Lonoke.  Ark. —  (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  until  3  p.m.,  June  20  for  constructing 
11  miles  of  macadam  highways  in  Road  Dist.  No.  7.  Hugh 
R.  Carter  is  State  Highway  Eiigr. 

Star  City,  Ark. — Bids  will  be  received  by  the  Board  of 
Commissioners  until  10  a.m.,  June  30  for  the  construction  of 
22  miles  of  macadam  or  gravel  or  rock  and  gravel  high- 
ways in   Dist.  No.   2.     Hugh  R.  Carter  is  State  Highway  Engr. 

+  Mineral  -\Vells,  Tex. — A  contract  for  constructing  90.000 
sq.vd.  of  asphaltic  paving  on  residence  streets  has  been 
awarded    to    FRANK    WHITLEY.    Hillsboro. 

Ogden,  Utah — Bids  will  be  received  by  F.  O.  Stanford,  City 
Recdr.,  until  10  a.m.,  June  30,  for  constructing  asphalt  pave- 
ment  on    concrete   base. 

■fColfax,  Wash. — The  contract  for  constructing  four  miles 
of  Springdale-Hunter  Permanent  State  Highway  has  been 
awarded  to  H.  W.  SILKE  and  PAUL  LA  PLANT,  Colville,  at 
$15,334. 

+Everett,  Wash. — The  contract  for  regrading,  paving  with 
asphalt  and  laving  concrete  on  Hovt  Aw  sidewalks  has  been 
awarded  to  the  GRAY  HARBOR  CONSTRUCTION  CO.,  at 
$60,497. 

Olympia,  Wash. — Bids  will  be  received  by  the  State  High- 
way Commission  until  June  29  for  surfacing  approximately 
four  miles  of  National  Park  Highway,  near  Pluvins  in  Pa- 
cific County.     William  E.  Ray  is  Secy. 

+  I»ort  Angeles,  Mash. — (Official) — The  contract  has  been 
awarded  to  HENRY  BROS.,  Snohomish,  for  constructing  3.4 
miles  of  road  from  Blvn  to  the  Jefferson  County  line  at  $14.- 
425.  Other  bids  were:  Myers  &  Myers,  $17,692;  Rowan  & 
Anderson,  $15,889.  Ferch  &  Gass.  $17,'!95;  Dunn  &  Hogan, 
$14,9S6  and  Sloan   Bros.,    $14,618.      Noted    May   21. 

South  II.  ii. I.  Wash. — The  City  Clerk  will  soon  receive  bids 
for    improving    Pennsylvania    and    Colorado    Sts. 

+  South  Rend,  Mash. — A  contract  for  paving  in  District  No. 
105  has  been  awarded  to  the  NEMA  CONSTRUCTION  CO.,  at 
$8854. 

Alamenila,  Calif. — James  E.  Sutton.  City  Engr.  is  prepar- 
ing plans  for  the  improvement  of  Central  and  Lincoln  Aves. 
'■'lie  estimated  cost  is  $136,000 

4-Rnkerslield,  Calif. — A  contract  for  constructing  2420 
lin.ft.  of  asphalt  concrete  paving  on  Chester  Ave.  has  been 
awarded    to    the    FEDERAL    CONSTRUCTION    CO.,    at    $8000. 

+  <  ..num.  Calif. — The  contract  for  macadamizing  Ramona 
Ave.  has  been  awarded  to  JOHNSON  *  SHEA  CO.,  Riverside, 
at  $21,111111, 

+  I.I.V  Angeles,  Calif  The  contract  for  Improving  High- 
land Ave.  between  Sunset  I'.lvd.  and  the  smith  city  boundary 
has  been  awarded  to  the  BARBER  ASPHALT  PAVING  CO. 
at    $8437. 

+  l'asa<lenn,  Calif. — The  contract  for  improving  Cypress 
Ave.  has  been  awarded  to  CHARLES  A.  BALDWIN  at  $7996. 

Sacramento.  Calif. —  (Official) — Bids  were  received,  June  8, 
by  the  State  Highway  Commission  for  constructing  roads  In 
various  countries,  as  fellows:  1  a)  Shasta  County,  (b)  Glenn 
County,  (c)  Butte  County.  <d>  Tehama  County:  H.  Rolandl, 
Ban  Francisco,  (a)  $63,246,  (b)  $44,983,  idi  $64.6S7;  Berry 
Mack  I  e,  <v  Co.,  San  Francisco,  (a)  $64,77(1;  p.  L.  Burr,  San 
Francisco,  (a)  $76,92',.  lb)  $39,035,  Ic)  $55,613,  <d)  $59,334  ; 
Camalian  &  Mulfonl,  San  Francisco,  ib>  $38,102,  id)  $62,210: 
U    Jacinto,  Sacramento,   (b)   $40,146,   (d)    $53,679;   P,   ll    Hoore, 

Oakland,    (b)    $37,210;    Fred    I, rill, -r.   San    I   ,.    ib>    $47,784; 

M  Blumenkronz,  Stockton,  iln  $39,823;  Chico  Construction 
Co.,   ic)   $r,s,r,i2.     Noted   Maj      ' 

-tNaiifn  \nn.  Calif.  The  contracts  for  improving  1  'J  miles 
of  Section  I  and  I  miles  of  Section  >  have  been  awarded  to 
OSCAR  FORD,  Rlversldi  il  16700  and  to  RICHARD  ROTH- 
WELL,    ii»7    VVestlak,      \\,\    Los     Vngeles    a(    $20,779    res] - 

lr.  ,   I 

San  Diego.  Calif.  Bldt  "in  be  received  bj  IS.  J.  Kallrlght 
Ch.  Engr,  until,  June  30,  foi  16.21  miles  ,,f  grading  and 
tunneling  in  San  Diego  Count;  from  neai  the  Interna- 
tional  boundary  line   wesl   of  Campo  to  Carrlso   Pass. 

+<>iin\wi.  oni.      \  tracl   has  i n  awarded  to  the  Union 

Icinsti  uctlon  Co.,  1 
atructlng    about    19.200   sq.yd.     if   asphalt,    221m    lin.ft.    of   <H>n 

orete    combined    curb    and    guttei     and    ! I    it.    ,>r    concrete 

gutter.     Noted   June   4, 

+T.innii,,.    Oat,      1    rac!    h"    ■''■"  tin, ting    brlch    blocl 

venient    has   been   awarded    i"   the    BRITNELL   CONTRACT 
Q  CO.,  at  $41,977. 

Morris.  >ian      Bids  will  be   received  by  the  Council  of  the 
11  ni  Munlcipalll  1   un!  II  June  ""  foi   jradlni     md  building  the 

imblna   Hlgnwa      fron Polnl   to  Morris  Township.     l>. 

1  1 ,     li   Secy,    an.1    Treas. 


+West  Kildonan,  Man. — The  contract  has  been  awarded  bv 
the  City  Council  to  the  DOMINION  CONSTRUCTION  CO.  for 
constructing  a  concrete  sidewalk  on  the  east  side  of  Main  St. 
from  City  Limits  to  Kildonan  Park   at  $7200. 

+  Vernon,  B.  C. — A  contract  for  constructing  concrete  side- 
walks during   1914   has  been  awarded   to  C.   OGILVIE. 

INDUSTRIAL  WORKS 

+  Milford,  Mass. — The  Milford  Holding  Co.  has  awarded  a 
contract  to  the  B.  SMITH  CONSTRUCTION  CO.,  Providence, 
R.  I.,  for  the  construction  of  a  factory  at  $50,000,  to  be 
leased    to  the  Hopedale  Mfg.   Co.     Noted  June   4. 

Wehster,  Mass. — The  Intervale  Mills  Co.  will  build  a  two- 
story,  brick  addition  to  its  plant.  Eben  S.  Stevens  is  the 
owner. 

♦Worcester,  Mass. — The  Wells  Chemical  &  Bronze  Works. 
Harding  and  Temple  Sts.,  has  awarded  a  contract  to  ED- 
WARD  D.  WARD  for  the  construction  of  an  office  and 
foundry    at    $12,000. 

Valley  Falls,  R.  I.— The  Hesse  Mfg.  Co.,  will  double  the 
capacity   of   its   plant    by    building   an    addition,    64x120    ft. 

East  Syracuse.  N.  Y. — The  Quaint  Art  Furniture  Co.,  Syra- 
cuse.   N.    Y..    will    build   a    $60,000   plant. 

Kingston.  K.  V. — The  Weinlinger  Steel  Piling  Co..  11 
Broadway.  New  York,  N.  Y..  is  receiving  bids  for  a  factory. 
50x120  ft.,  to  be  built  here.     Estimated  cost   $40,000. 

New  York.  N.  Y. —  (Borough  of  Brooklyn) — S.  M.  Bixbv  & 
Co.,  Second  Ave.  and  46th  St.,  will  build  a  two-story,  brick 
addition  to  its  factory,  60x165  ft.  The  cost  will  be  about 
$40,000.     Parfitt  Bros.,   26  Court  St.,  are  the  Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Cascade 
Steam  Laundry  Co.,  S43  Myrtle  Ave.,  plans  to  build  a  two- 
story  garage  and  laundry,  100x100  ft.  The  cost  will  be  about 
$30,000.     Shampan   &   Shampan,   772   Broadway,   are   the   Archs. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Holland 
Holding  Co.,  23  East  73d  St.,  is  having  plans  prepared  for  a 
13-story  store  and  factory  building,  50x90  ft.  The  cost  is 
estimated  at  $1S5,000.  Frederick  Zabel,  35  West  3Sth  St.,  is 
the   Arch. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Katharine  T. 
Moore,  191  Ninth  .Ave.,  has  filed  plans  for  a  four-story,  brick, 
fireproof  garage,  92x175  ft.  The  cost  is  estimated  at  $120,- 
000.      Paul    C.    Hunter    is    the    Arch. 

no^^*""'  York-  N-  V. —  (Borough  of  Manhattan)— Charles  Cory. 
28h  Spring  St.,  has  filed  plans  for  a  six-storv  brick  factory, 
19x90  ft.  The  cost  is  estimated  at  $25,000.  Whittal  &  Bolton. 
55  Liberty  St.,  are  the  Archs. 

Rochester.  N.  Y.— The  Rochester  Candv  Works  will  build 
a    $30,000   addition    to    its   plant. 

Troy,  IV.  v.— The  Hall  &  Hartwell  Co.  will  build  an  addi- 
tion   to    its   collar   factory.      Estimated    cost   $20,000. 

+  Philndel|ihia.  Penn. — The  Pennsylvania  Warehousing  & 
Safe  Deposit  Co.  has  awarded  a  contract  for  a  five-storv 
brick  and  reinforced  concrete  warehouse,  35x135  ft.,  to 
HARRISON    C.    REA.    1027    Wood    St. 

Wilmington.  Del.— J.  E.  Rhoades  &  Son,  12  North  Third  St.. 
Philadelphia.  Penn..  will  receive  bids  within  a  week  or  two 
on   a    three-story,    brick    factory   addition.    50x90   ft. 

Baltimore.  Md. — The  Varsity  Underwear  Co.  will  build  a 
four-story  factory  at  Eastern  Ave.  and  Port  St.  Estimate, 1 
cost.     $30,000. 

Gastonla.  X.  C— The  Flint  Mfg.  Co.,  will  build  an  addition 
to  its  ittim  mills  sufficiently  large  to  install  11,500  spindles. 
doubl       1   the   capacity    of   the   plant. 

New   Orleans.    La.      The    Federal    Fruit    &    Cold    Storage    Co. 

nil]  l,nil,l  .1  ,,,1,1  !.,,,_,  and  ice  refrigerating  plant.  K.  G. 
Simmons     is    Pres. 

Louisville,  Ky. — The  Fireproof  Storage  Co.  will  build  a 
seven-story  addition  to  its  warehouse.  The  cost  is  esti- 
mated    at     $100, 

Louisville,  Ky.  The  Farmers'  Home  Tobacco  Warehouse 
Co.,  recently  i nrni  p, ,  1  a  t oil.  will  build  a  warehouse  on  Michi- 
gan Ave.  The  cost  will  be  about  $30,000.  T.  C.  Bradley  is 
interested. 

Canton,  Ohio — The  H.  H.  Timken  Co.  plans  a  one-Story 
Factory   52x160   ft.     The  cost   will   i,e  jiii.noo.     u.    r    Qlbbons 

108    BiUClld    I'd.lg..    Cleveland,    Ohio,    is    the    Arch. 

Cincinnati,  Ohio-  The  Victor  Auto  Parts  Co.,  Spring  Grove 
Ave.  and   Durham   St..   will  build  a   tour-storj    addition   to   its 

.    60x169    ft.       Martin    Fisher.    2166    Central    Axe.,     is    the 
Arch. 

Cleveland.    Ohio- -The    Cleveland     Metal     Products    CO.,     1135 

[vanhoe  Road,  will  build  a  two-story  factor]  it  will  be 
90x266  ft.  George  S,  Rldei  &  Co.,  112  Centurj  Bids  is  the 
Arch,     The  cos!    Is  estimated  a!    1800,000      Noted  June   11. 

^Cleveland,   Ohio    The   Qustav   Schaefer   Wagon   Co.,   1170 
We.,   hai     it!      fled       contract   for  a   four-story   factory 
86x70   ft.,    to   the    MASTERS   S    MULLEN    CONSTRUCTION   CO 
(6 1    Rose  Bldi       EDi  tl mated  10      Noted  June   1 1 

{•Cleveland.     Ohio — The     Tlnn.-iman     Steel      Range     Co.,     has 

aw  .11,1.  t   to    I'     C,    SM  ITII.    Id  il,    st       for   a 

toi  1     factoi  x .    70x  1 10    ft.      Ti,  ,  stlmated    at 

1 16,000. 

Clevelandi    Ohio     The     Pord     Motoi     Co.,     Highland     Park 

Mich  .   is  having  plans   pre]  I, nil, I  ' 

Ing.  1    i       14  fl      John  Ore  as  m,  80  10  w 1 «  ., ,  ,1   ave     n, 

1  ....   1  \i  ;    .1,  .  .       ,1...       \   .  .    I.  TI...     .      ..ill      1     .      I      n         . 


Park,   Mich.,   is  the 


The  oos!   w  m  be  I  


^Cleveland,  Ohio     Tim  \v.   Bl  f60  Superior    Ive 

ha        iwai ,: ion!  rac!     to     1  he     I  !Ri  >MW  ELL     LUNDORP - 

LITTLE  o' ».,   r,,r  tory   wai  ehoui  •  The 

COSl  led     at     Jl.illlO.nilO. 
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+  Clevelauil.  Ohio — M.  W.  Heller,  6203  Central  Ave.,  has 
awarded  a  contract  to  CHRISTIAN,  SCHWAEZENBERG  & 
(JAEDE,  1900  Euclid  Ave.,  for  a  three-story  factory,  94x15.) 
ft.      Estimated    cost,    $50,000. 

+  <  leveland,  Ohio — The  Holland  Trolley  Supply  Co.,  13SG 
East  40th  St.,  has  awarded  a  contract  to  W.  B.  LAHR  &  CO.. 
437  Schofield  Bldg.,  for  a  two-story,  fire-proof  factory,  2Sx90 
feet. 

Lowellville.  Ohio — The  Youngstown  Iron  &  Steel  Co.  has 
purchased  flftv  acres  of  land  here.  A  plant,  consisting  of 
four  open-hearth  furnaces,  a  blooming  mill  and  a  billet  plant, 
will    be    built. 

Butrsville,  Ind. — The  Union  Furniture  Co.  plans  a  four- 
story,  brick  addition  to  its  factory.  Martin  Fischer,  21o6 
Central   Ave..   Cincinnati,    Ohio,    is   the  Arch. 

F.au  Claire,  Wis. — Xiebuhr  &  Son  will  build  a  reinforced 
concrete  grain  elevator  with  a  capacity  of  15,000  bu. 

<;raud  Rapids,  Wis.— The  McKercher  &  Rossier  Co.  plans  a 
three-story    cold-storage    plant. 

I.a  Crosse,  Wis.— The  Cargill  Elevator  Co.  will  build  a 
grain   elevator    with   a   capacity    of    5,000,000    bu. 

Milwaukee.  Wis—  (Official)—  The  Atlas  Engineering  Co., 
780  30th  St..  will  build  a  $1.,.ihhi  addition  to  its  manufactui- 
ing  plant,   60x120   ft.     Henry  Hengels   is   the  Arch. 

Dii  luili.  Minn. — The  Gowan-Lunning-Brown  Co..  will  build 
a  six-story  and  basement,  reinforced  concrete  warehouse, 
100x240  ft.  The  cost  is  estimated  at  about  $500,000.  V.  G. 
German   is  the  Arch. 

Minneapolis.  Minn.— Bemis  Bios..  606  Fourth  St.,  bag  man- 
ufacturers, have  filed  plans  for  a  seven-story  addition  to 
their    plant.      The    cost    is    estimated    at    $65,000. 

Kansas  City,  Mo. — The  Monroe  Board  &  Paper  Co.,  Mon- 
roe. Mich.,  plans  to  remove  to  this  city.  It  will  spend  $a00,- 
unii   in   building  and  equipping  a   new  paper  mill. 

truenta,  Ark. — The  Argenta  Canning  Co.,  recently  organ- 
ized  will  build  a  general  cannery  with  a  daily  capacity  ot 
one  carload.  The  plant  will  employ  150  people.  J.  M.  Branch 
is  Pres. 

Fort  Worth,  Tex. — The  Trinity  Compress  Co.  has  filed 
plans   for  a   cotton  compress    to   cost    $55,000. 

Micnnan.    Tex. — The    Pittman    &    Harrison    Co.,    will    spend 
000   in   doubling  the  floor  space  of  its  warehouse. 

Sherman,  Te.v. — The  G.  B.  R.  Smith  Milling  Co.  will  build  a 
$50,000    warehouse. 

Denver,  Colo. — The  Borden  Condensed  Milk  Co.,  10S  Hud- 
....  St.,  New  York,  X.  Y.,  will  build  a  $100,000  plant  near 
Denver,   according   to   press   reports. 

•fSeattle.    Wash.— The   PEARSON   CONSTRUCTION   CO.   has 
warded    a    contract    by    the    Port   of   Seattle    Commission 
warehouse,    to    lie    built    at    the    Bell    St.    Wharf.      The 
I. i.l    was    for   $279,109. 

Klamath  Falls.  Ore. — R.  L.  Bedillon,  Mgr.  of  the  Bandon 
Wool. -ii     Mills.    Klamath,    ore.,    plans    a    new    woolen    mill,     to 

COSt    $10ll.iHi.i. 

Ifanfonl,  Calif.-  M.  I..  King  and  T.  A.  Lynch  plan  a 
dried    milk    factory,   to  cost  $80,000. 

I. os     Anceles.    Calif.      II.     B.     Howse,     Mayor    of    Nashville, 
announced   that   lie  will   build   a  furniture   factory 
at   Los    Angeles. 

Hrnmpton,   Out.-    The    Imperial   Iron   &   Steel  Co.    will    build 

i addition   to  Its  plant. 

Brampton,  One-    Th<    Copeland-Chatterson  Co..  will  build  a 
addition   to  Its   factory. 

Brampton,  Ont.     The  Llnders  Co.,  Ltd.,  will  build  a   $20, 

plant    foi    tin-    preparation    of   foods. 

London,  ont.— The  Crucible   Metal   Co.,   will   build   a   $50,0110 

Toronto)   Ont.     Tin-   Orlbo    Mfg.   Co.,   233   Spadina   Ave.,    will 

■  i   mi  i  a  i  pi ■'  l    tai  tory  to  cost  $10,000. 

Edmonton,     Uta,     The    citj     is    planning    a    brick    manu- 

,•   J,];, i,t,   to  coat   $82,1 A.   McNamara  is  Mayor. 

ll.l)i:ilM.    GOVERNMENT    WORK 

\rier >i.t  Mini    tcceasorlea     Portsmouth,   .v.   n      Bids  will 

bi     recel intll    n    a.m.,    Julj     11,    by    n     it.    Stanford,    Ch, 

Fardi    &    Docks,    Navj     Dept.,    Washington,    D.    C, 
..I   Installing    an    aftercooler,   complete,    with 
piping   no. i   -.ii   accessories,  al    the  central   power   plant,   Navy 
■.nil,,    N.    H. 

+  i>r.  .it iiiu      Bostc  trad     For  dredging  at 

1 1,.     Bi '■:>  vy  Yard  irded   to   I  lie    EASTERN 

DKKDOINO  CO.,  217  Atlantic    Vvi  .   Bo  ton,                       Follows: 

(1)    i"  i    •  K  -.  .i     v.  hen    i  ol  tie  slip  la    lens 

t ii.-m    H                         iv.  hi  n   tol  in   mi  v  one  slip  is 

i.i-tu  ■  total    dredarli 

.     i   ■  ,      .  ,,    ,     i   :  ,      ,ii. 

OH    1. 1. Kim  received    until    " 

i,  in  .  [nspei  tor,    Bostoi        < 

lor    I  n iiil,' 

I.im- I  I  *  .       <    run.  I 

■  r  of  Hi.    Su  i  . 

I  ....    I-  .  '  .  r.  -  I  l.    i.l  \V  ..       1 1  1  i,  l-   I  ,.i.         I  I       I  l  ,  . 


Boat  House — Newport.  R.  I. — All  bids  received  May  9,  by 
the  Chief  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washing- 
ton. I>.  C.  for  an  addition  to  the  boathouse  at  the  U.  S.  Naval 
Station,  Newport,  have  been  rejected.  The  work  will  be  done 
by    the   yard    forces.      Noted    Apr.    16. 

Roads  and  Walks — Newport,  R.  I. — Bids  were  received 
June  6.  by  the  Chief.  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C.  for  constructing  roads  and  walks  at  the 
r  S.  Naval  Hospital  Reservation,  as  follows:  Item  1,  work 
complete,  A  macadam  road  surface,  B  concrete  curb  and 
gutter,  C  concrete  curb,  D  granolithic  walk,  E  catch  basin,  F 
manholes,  G  cast-iron  drain  pipe,  H  terra  cotta  pipe,  I  granite 
block  pavement,  item  3,  K,  substituting  cobble  stone  gutter 
for  concrete  curb  and  gutter,  L  substituting  granite  block 
gutter  for  concrete  curb  and  gutter,  The  Darling  Slade  Con- 
struction Co.,  Newport,  R.  I.,  item  1  $8842,  A  $1.27,  B  $1, 
C  70c,  D  18c,  E  $40  each,  F  $90  each,  G  50c,  I  $3.40,  3-K  35c, 
L  SOc.      Noted  May    21. 

+GasoIlne — Tompkinsville,  N.  Y. — The  contract  for  fur- 
nishing gasoline  for  stations  and  light  vessels  has  been 
awarded  to  THE  TEXAS  CO  ,  17  Battery  Place,  New  York, 
at   15c    per   gal.      Noted   June   11. 

•  Dredging — New  Jersey — Bids  were  received  May  28,  by 
Col.  Frederic  V.  Abbott,  Corps  Engrs.,  U.  S.  A.,  for  dredging  in 
Keyport  Harbor,  Matawan  Creek.  Raritan  River,  South  River 
Shoal  Harbor  and  Compton  Creek,  and  Cheesequake  Creek,  N. 
J.,  as  fellows:  (a)  Keyport  Harbor,  tb)  Matawan  Creek,  (c) 
Raritan  River,  (d)  South  River,  (e)  Shoal  Harbor  and  Comp- 
ton Creek,  tf)  Cheesequake  Creek.  John  &  Joseph  McSpirit, 
118  Wavne  St..  Jersey  City.  N.  J.,  (a)  25c.  (b)  40c,  (c)  45c, 
John  H.  Gerrish,  101  Tremont  St.,  Boston,  Mass.,  (a)  28. 2c,  <c) 
44c,  Coastwise  Dredging  Co..  Norfolk.  Va„  (a)  49c.  (b)  49c, 
(c)    49c,    <d)    49c,    (e)    49c,    (f)    49c.      Noted    Apr.    30. 

Dredging — Woodbury  Creek,  N.  J. — The  only  bid  received 
June  1,  by  the  U.  S.  Engr.,  at  Wilmington,  Del.,  for  dredging 
Woodbury  Creek,  was  submitted  by  the  American  Dredging 
Co.,   Philadelphia,   Penn.,  at   S%c.   per  cu.yd. 

Engine — Washington,  D.  C. — Bids  will  be  received  until  2 
p.m.,  June  29,  by  the  Comr.  of  Lighthouse,  Washington,  D.  C, 
for  furnishing  one  100-hp.  kerosene-propelling  engine  for 
light  vessel  No.  9S,  also  for  furnishing  and  installing  the 
same. 

Promenade  Rimi  Covering- — Washington,  D.  C. — Bids  will 
be  received  until  3  p.m.,  June"  22,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treas.  Dept.,  Washington,  D.  C,  for  the  construction 
of  promenade  roof  covering  for  the  new  building  for  the 
Bureau  of  Engraving  and   Printing  at  Washington,   D.  C. 

+Wnll — Washington,  D.  C. — The  contract  for  constructing 
a  concrete  wall  around  the  Government  Hospital  for  the 
Insane,  has  been  awarded  to  ANDREW  MURRAY,  Washing- 
ton,  D.   C  ,   at   $27,063. 

+Bnilding,  Etc — Remount  Depot,  Front  Royal.  Va. — Con- 
tracts for  the  construction  of  the  building  at  Front  Royal, 
have  been  awarded  as  follows:  General  construction,  ZIEG- 
LER  BROS.,  Junction  Citv,  Kan..  $124,609.  CHARRLES  T. 
TAYLOR,  HAMPTON,  Va.,  plumbing.  $9835  and  heating  $6295. 
electric  wiring,  W.  G.  CORNELL  Co.,  Washington,  D.  C,  $1200. 
Noted   Apr.   23. 

Post  Office — Covington,  Ya. — Bids  will  be  received  until 
3  p.m.,  July  14,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas. 
Dept.,  Washington,  D.  C,  for  the  construction  complete  tin- 
i  hiding  mechanical  equipment,  interior  lighting  fixtures  and 
approaches)  of  the  U.  S.  post  office  of  Covington,  Va.  It  will 
be  two  stories  and  basement,  ground  ana  :',S(I0  sq.ft.,  first 
floor    fireproof;    stone    and    brick    lacing,    tin    roof. 

Dredging  -Rappahannock  Itiver,  Va. — Bids  were  received 
June  r.,  by  Maj.  C.  W.  Kut/..  Corps  Engrs.,  u.  s.  A.,  for  dredg- 
ing in  tho  Rappahannock  River,  Va.,  as  follows;  M.  II. 
French,    Norfolk,   \'a.,   26. 9c.   per  cu.yd.,    Dorses    *    Miller  Co., 

Washington,     D.    C,     27c,     Mai  viand     Dredging    *    Construction 
.'ii..    Baltimore,   Md.,   20c.     Noted   May   28. 

*+(  I'uii-iil — Wheeling,  W.  Va — The  contract  for  furnish-! 
Ing  about  70110  bid.  of  Portland  cement  lor  Dam  No.  28,  obi. 
River,  has  been  awarded  to  tin-  UNIVERSAL  PORTLAN] 
CEMENT   CO.,    Pittsburgh,    Penn.,  at    $11,900.      Noted   Apr. 

♦  I'"""    House    and     Machinery      Wheeling.    W.    Va. — Bid 

were    received    May    i ::.    by    Mai.    .1.    p    Jervey,    corps    Engra 
u.  S.  a.,  for  building  a   fireproof  power  house  and   furnlshin 

and    installing    ma,  bin, .n    at    Hams   Nos.    IB   and    20,   Ohio    liiver. 

as  follows:  ill  ir  separate  contract  is  entered  Into 
Dam  No.  15  only,  (2)  If  separate  contract  is  entered  int. 
nam  No.  20  only,  en  if  one  contract  is  entered  Into  tor 
bonis,  and  If  one  or  more  lots  of  machinery  of  the  san 
Kind  tor  the  two  plants  are  Included  In  one  contract) 
power  bouse  ami  boiler  chimney  complete,  B,  one  main  bolle 
one  auxlllarj    boiler,  and  accessories  for  both,   installed   com 

plete,  c  boiler    feed   pump,   delivered   complete,    I  >.   t i    wat 

neater,   ml   separator,   ami   grease   trap,  delivered   complete, 

on limp   delivered   complete,    F\   air   compressor   ami    no 

cesBories,    installed   complete,   0,   2   air   receivers   and     lcci 
lies  Furnished  and   delivered,     Relneke   Wagner   Pump  .*.    sup 
pi!      Co..     Pittsburgh,     I'. ■nir.     If.     $118,     1Q     (860.     2C,     J,;s 
"     'I'l,.'    i  M  B  m'   Contracting    Co  .    Pittsburgh,    Penn  .    t  A   $28. 

IB,     ii'      (243,     l  10    $646,     I F    $27on.     n;     $890;     I 

i   reu   im     Pittsburgh,    Penn.,   ::  \    nam   No    ir,:   $25,881,   :i.\    i 'a 

No,    2".    $26,641      B Doyle   Co      Pittsburgh,    Penn.,    2D   $19 

International  Steam    Pump  Co.,    Pittsburgh,    Penn..    1C  $48,    I 
$2iio.    IE   $610,    IF    $21 2li       '         II       II)    1  200      !l  I    ffilO,    :  R" 

Burj     Compri    not     <■■■       Rrii       Penn.,     lb'    V" in     $1200.      IP 

in",     »F    $2300,    3(1    $1200;      V     I,     Schockev,    Hunt- 
ington,    W      \   i       i  \     ■  ■ I  \     |31, 714      Has  I »     l<"n Is, 

m  ,i  tlni  '  ill.-     \v      \  .i       IA    I  20,62  i      w  ...  .,  a    Websti  i 

I  ' len     N     .1       i t.o     Hollo     Co., 

Plttsl rh      Penn.,    3B    Dam     No      15,    $3100,    3H    Dnm    No,    SO). 

Bnl i     .      Wllcn      Cn      I'ltti  bui  Mi.    Penn  .    311    bum 

0     *  ■    i  I        ii Nn      10     I  i      K     Im  elei    I  !n  .    W  illliunH- 

not  t,     Penn       IB    $8877,       i      13071       111    Dnm    No      IB  ...       IQ 

i i       \       '    ,  ' run   Stemn    I '..  .    Now     )  m  k, 

II  '   .        II      |624      -.ii    i.'imi    Co      I'ltti  burgh,    Penn  .    I B 

■i  |fl       .     .     Tin     (Jrlsi  .mi    UtiMsell    Co., 

■  i  ■  111    1 No  I  '     I  Mm 

,.i.  ,i     \  pi      :ii 


June  is.  L914 
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•  Sheet  P»!:n«  and  Accessories — Wilmington.  X.  C. — Bids 
will  be  received  until  noon.  July  10.  by  Maj.  H.  W.  Stickle. 
Corps  Engrs.,  U.  S.  A.,  for  about  1576  tons  of  sheet  piling  and 
accessories. 

Post  Office — Bennettsville.  S.  C. — Bids  were  received  as  fol- 
lows. June  11,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas. 
Dept.,  Washington.  D.  C.  for  the  construction  of  a  post- 
office  at  Bennettsville,  (a)  limestone;  (b)  sandstone:  W.  J. 
Brent  Construction  Co..  Norfolk,  Va.,  (a)  $38,697;  (b)  $3S,800. 
J.  S.  Rogers,  Moorestown,  N.  J.,  (a)  $3S,000;  (b)  $38,750. 
Dietrich-Richardson  Co.,  Richmond,  Va.,  (a)  $37,838;  (b)  $38,- 
238.  Algernon  Blair,  Montgomery,  Ala.,  la)  $3S.444:  lb)  $38.- 
900.  Daniel  T.  McCarthy.  Philadelphia.  Penn.,  (a)  $42,660;  (b) 
$43,000.  Newport  Contracting  &  Engineering  Co..  Newport 
News.  Va..  (a)  $40,872.  The  building  will  be  two-stories  and 
basement,  3S00  sq.ft.,  ground  area,  construction  non-fireproof, 
stone  and  brick  facing,  composition  and  slate  roof.  Noted 
M   y   7. 

Building: — New  Orleans.  La. — Bids  will  be  received  until 
11  a.m.,  June  20,  by  H.  R.  Stanford,  Ch.,  Bureau  of  Yards 
and  Docks,  Navy  Dept..  Washington,  D.  C,  for  a  radio  build- 
ing at  the  Naval  Station,  New  Orleans. 

+  Wiliows — New  Orleans.  La. — The  contract  for  furnishing 
about  20,000  cords  of  willows  at  South  and  Southwest 
Passes.  Mississippi  River,  has  been  awarded  to  R.  H. 
MURPHY.  New  Orleans,  La.,  at  $27,400. 

Post  Office — Jennings,  La. — Bids  will  be  received  until  3 
p.m.,  July  21,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas.  Dept., 
Washington,  D.  C.,  for  the  construction  complete  (including 
mechanical  equipment,  interior  lighting  fixtures  and  ap- 
proaches) of  the  U  S.  post  office  at  Jennings,  La.  It  will 
be  two  stories  and  basement,  ground  area,  3S00  sq.ft.,  con- 
struction, nonfireproof;  stone  and  brick  facing,  composition 
and  slate   roof. 

•  Spillway  Dam — New  Orleans,  La. — The  contract  for  con- 
structing a  spillway  dam  at  Schooner  Bayou,  has  been  award- 
ed   to   N.    G.    SCOTT.    New    Orleans,    La.,   at   $S500. 

Wireless  Towers — New  Orleans.  La. — Bids  were  received 
as  follows,  June  13,  by  the  Chief  of  the  Bureau  of  Yards  arid 
Docks,  Navy  Dept..  Washington.  D.  C,  for  the  construction 
of  two  300-ft.  self-supporting  steel  radio  towers  at  the  Naval 
Station.  New  Orleans,  (a)  price  per  lb.  for  steel  work,  esti- 
mated at  200,000  lb.,  (b)  total  price  for  foundation  work, 
estimated  at  103  cu.yd.  excavation,  48  piles,  55-65  ft.  long,  1SS 
cu.yd.  concrete,  (c)  deduction  for  award  of  classes  (a)  and 
ilO  together:  Henrv  Monk.  Pensacola.  Fla..  (a)  5.1c;  (b) 
$2450;  (c)  $223.  A.  W.  Kurz,  New  York.  (a)  6^c.  Penn 
Bridge  Co.,  Bond  Building.  Washington,  D.  C,  (a)  5.85c,  Mem- 
phis Steel  Construction  Co.,  Memphis.  Tenn.,  (a)  5.18c;  (b) 
■  i  $500.  Plttsburgh-Des  Moines  Steel  Co..  Pittsburgh. 
Penn.,  (a)  4.ssc.  Midland  Bridge  Co..  Kansas  City,  Mo.,  (a) 
7.25c;  (b)  $4500;  (c)  $100.  Riter-Conley  Mfg.  Co..  Leetsdale, 
Penn.,    (a)   5.77c.     Noted  June  4. 

•  Drilling  for  Foundations — Nashville,  Tenn. — Bids  will  be 
received  until  11  am.,  July  17,  by  Maj.  H.  Burgess,  Corps 
Bngrs.,  U.  S.  A.,  for  drilling  for  subsurface  investigations  of 
foundations  at  Dam  Sites  Nos.  2  and  3,  Muscle  Shoals,  Ten- 
nessee River. 

++To«l>iia«s — Nashville.  Tenn.  —  The  contract  for  con- 
structing the  towl.oats  "Waiioto"  and  "Comanche."  has  been 
awarded  to  the  DUBUQUE  BOAT  &  BOILER  WORKS,  Du- 
buque, Iowa,  at  $36,525  each.     Noted  May  21. 


*Po 


Office 


-Winchester.    Tenn. — Bids    we 
i    Wenderoth,   Super 


received  as 
Arch..  Treas. 
pt.,  Washington.  D.  C,  for  the  construction  of  a  post  office 
;it  Winchester,  (a)  limestone;  lb)  sandstone:  Algernon  Blair. 
Montgomery,  Ala.,  (a)  $45,219;  lb)  $46,000.  Christ  Kanzl.r  A 
Son,  Kvansvili.-.  ind..  (a)  (49,966;  (b)  $50, Newport  Con- 
tracting  A    Engineering  Co.,    Newport   News,   Va..    (a)   $47, 

ib)  $47,r,on.  Daniel  T.  McCarthy,  Philadelphia,  Penn..  (a) 
148.069;     lb)     $43,469.       Westchester     Engineering     Co..     White 

•16.: :    il.)    $48,000.      W.    H.    Fissell.    New 

Vork.     (a)    $45,951;    lb)    $46,951. 

The  building  will  be  two-stories  and  basement,  8800  sq.ft.. 
•  instruction  partly  fire-proof,  stone  and  brick  facing,  com- 
position  roof.     Noted   M   v  7. 

■kl.ltt  Bridge  Louisville,  Ky.— Bids  will  be  received  until 
noon,  July  1."..  by  Maj.  J.  i  >rps  Engrs.,  c.  s.  a.,  tor 

furnishing  and  constructing  a  direct  lift  bridge  over  the 
Louisville  and   Portland  Canal  at   i*th  St..   Louisville,  Ky. 

iinii, lint     Cincinnati.    Ohio     Bids     will     i  until 

noon,  .li 80.   bj    thi    Secretary  of  the   Department   of  Agrl- 

inlture,   Washington,   i>    C,   for  constructs  orj    and 

ii    cement     brick    building    for    the     Weather    Buri 
i  >ept.  of  Agriculture,  at  i  i  'hio 

«  offer-lfnm       Mnrkbam.     Ind        Tin-     United     Slates     is    about 

i   trucl     Ohio    River,   a    lock   coffer-dam 

ixtendlng  about  300  ft  from  the  Indiana  shore,  The  a  vail - 
ii.i.-  width  between  outside  arm  of  the  coffer-dam  and  low- 
irater  line  on  the  Kentucky  shore  will  be  1200  ft 

Meeting  Byaten       Mount    Pleasant.  Mich  delved 

M;,v   ii.   by  ii"-  Commli    lonei    of  Indian    am  Ington, 

1 1    i  • ,   t  or   the  Installatlo  I  tern   In   the    Mount 

Hi    India  u   School   ha  ^  •■   bi  Noted    Ma  • 

•  4-Drcduinu     Calumel   River,  in      Tl ntracl   for  di 

Int.-    in    Calumel     River,  -  a  rded     t..    t  he    ORE  VT 

l.AKKs  Chicago,  M    .  \.n.  .1 


\\  Ireleaa  Towers     I  'hli   igo    m 

June    1 9     I",     i  he    I  !hl<  t    ol     the 


iv  s.    June    18,    by    the    i  of    v.u.is    and 

1  ton.  D.  C,  for  th nstrui 

IPPOI  ting    sti 

iti.m  :.t    the   Naval  Tralnlni 

Estimated ti    I    worl        n.       \     w     Km .-. 

pet    Hi       Tol 
ledo,   Ohio,   :■  I9<       Strobel   Steel   i 
c,     Penn    Brldi 

Mfu-.    CO.,    1 

.i  i  ■    .  p. it   bui    i     Penn.,   l.78a     Noted  Jon.-   i 


Post  Office — Le  Mars,  Iowa — Bids  will  lie  received  until  3 
p.m..  July  23,  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury 
Dept..  Washington.  D.  C.  for  the  construction  (complete  in- 
cluding mechanical  equipment,  lighting  fixtures  and  ap- 
proaches) of  the  U.  S.  post  office  at  Le  Mars.  Iowa.  The 
building  is  one  story  and  basement,  ground  area.  3350  sq.ft.. 
fireproof  first    floor,    brick    facing,    composition    roof. 

Post  Office — Lake  City,  Minn. — Bids  were  received  as  fol- 
lows June  10.  by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C.  for  tht-  construction  of  a  post  office 
at  Lake  City,  (a)  limestone:  lb)  sandstone:  General  Con- 
struction Co.,  Milwaukee.  Wis.,  (a)  S48.976;  (b)  $49,576.  Mi  - 
Mannis  &  Tornoski.  St.  Paul,  Minn.,  (a)  $44,380;  (b)  $44,997. 
Northern  Construction  Co..  Milwaukee.  Wis.,  la)  $43,634  .In 
$44,134.  William  O'Neill  &  Son  Co..  Faribault.  Minn..  a 
$47.12i'.  J.  w.  Miller.  St.  Paul.  Minn.,  (a)  $47.:oi6.  p.  M.  Hen- 
nessey  Construction   Co.,   St.   Paul,   Minn.,    (a)    $45,000. 

+  UuildinK — Fort  Riley,  Kan. — Contracts  for  the  construc- 
tion of  the  blacksmith  shop  and  laundrv  at  Fort  Rilev.  Kan  . 
have  been  awarded  as  follows:  Blacksmith  shop.  C.  C.  STEAV- 
I.NS'iN,  Junction  City,  Kan.  $2548:  wiring  and  fixtures  tor 
post  laundry,  C.  E.  CHASE,  Junction  City,  Kan..  $745;  plumb- 
ing and  boiler-room  equipment.  C.  O.  STEWART,  Junction 
City,   Kan.,  at  $12,595.     Noted  May   21 

+  <  analiH — Milk  River.  .Mont. — The  contract  for  construc- 
tion work  on  the  St.  Maty  Canal.  St.  Mary  Storage  Unit.  Milk 
River  irrigation  project,  has  been  awarded  to  CONDi  iN  ,v- 
WILLIAMS,  South  Omaha.  Neb.,  at  $159,489.     Noted  Apr.  30. 

♦  Earthwork  and  structures — Vandalia,  Mont. — Contracts 
for  the  excavation  and  construction  in  connection  with  the 
^andalla  South  Canal,  Milk  River  irrigation  project,  have 
been    awarded    as    follows:       Schedule    1.     TEBBS.     TAGGERT, 

JL'RGENS   &   KNII'E.    Glasgow,    Mont.,   involving  about    135. 

cp.yd.    of  excavation,   at   $19,408.      Schedule   2.    THREET    BROS 
&    JOLLEY,    Lovell.    Wyo.,    $13,851.      Noted   June    4. 

Post  Office — Newark.  Ark. — Bids  were  received  as  follows, 
June  8,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
Newark,  ia)  limestone;  (b)  sandstone:  Wharton  Bldtr  ,v 
Surcty  Co.,  St.  Louis.  Mo.,  (a)  $51,178:  lb)  $52. oim.  A  W.  Lane. 
Chicago,  111.,  (a)  $37,300;  ibi  $37,700.  I  v.  ford  Williamson 
Construction  Co.,  Memphis.  Tenn..  (a)  $43,823;  Ib)  S44  323 
Algernon  Blair.  Montgomery,  Ala.,  (a)  $40,423;  lb)  $41,000. 
Newport  Contracting  &  Engineering  Co.,  Newport  News,  Va., 
lb)  J39.757.  Herman  Construction  Co.,  St.  Louis. 
A  Wensel  Construction  Co..  Wichita. 
R.  S  Moore.  Lafavette.  Ind, 
H.  Shields,  Danville,  111.  (a) 
Ocala.  Fla..  (a  i  $44,500;  ibi 
story  and  mezzanine,  ground 
and    brick 


(a)    $39,45 

Mo  .    i  a)    $39,240.      Diete 

Kan.,    (a)    $39,758      fb)    (39,90! 

la)     $37,960;     ib)     $38,140        N 

$41,535.      J.    F.    Jenkins    &    Co 

$45,350.  The  building  will  be  one 

area,    4600    sq.ft.,    nonfireproof    construction 

facing  and   composition   roof. 

*Dredge — Dallas,  Tex — Rids  were  received.  June  6.  by 
Maj  T.  H.  Jackson,  Dallas.  Tex.,  for  constructing  the  stee'l 
hull  combined  dredge  and  snagboat  "Denison,"  from  the 
Dubuque  Boat  &  Boiler  Works.  Dubuque,  Iowa  at  $49  475 
(recommended  for  award),  the  Marion  Osgood  Co.,  Marion, 
Ohio.    $67,975.      Noted    May    7 

Building — Phcenix.  Ariz.  —  P.ids  wet  e  received  June  8  by 
the  Comr.  of  Indian  Affairs.  Washington,  D.  C,  for  construct- 
ing a  brick  industrial  school  at  the  Phcenix  Indian  School 
Arizona  as  follows:  Joe  Praseckl,  San  Francisco.  Calif  $17  - 
461.  if  Keene  cement  is  substituted  for  composition  wain- 
scoting. $17,300.  Charles  H.  Odam.  Phcenix.  Ariz..  $20,421  for 
substituting  Keene  cement.  $19,561.  The  M.  p.  Olsen  Con- 
struction Co..  Phcenix,  Ariz.,  $2o.5no.  substituting  Keene  ce- 
ment. $20.1(10.  W.  D.  Lovell.  Minneapolis,  Minn..  $20,940  sub- 
stituting   Keene   cement    $20,740.      Noted    May    21. 

+Snng  Iloat — Winslow,  Wash.  The  contract  for  con- 
structing the  snag  boat  "Swinomiah,"  has  been  awarded  to 
the  HALL  BROS.  MARINE  RAILWAY  AND  SH1PI5UILD- 
ING  CO.,  Winslow,  Wash.,  at  $44,950. 

•  Diversion     Dams,     Etc. —  Hermiston,     Ore.-     Bids    were    re- 
May  28.  by  A.  P.  Davis.  Ch.   Engr.,   r    s    Reclamation 

Service,    Portland,   for  constructing   Three   Mile    Falls    Diversion 
Works,    about    three    miles    north    of     Hermiston,    as     fol 
Bates    1  uction    Co.,    Spokane,    Wash 

MORRISON    KNITDSON    CO.,     Hois,.     Idaho,     831.865     (awarded 
contract),   J.    H.  Tillman    Co..    Portland.   Ore.,    $52,708,    Jaci 

Co.,    Poi  tla.nl.    Ore.,   $41,193,   The  Graff  Construct!' 
Seattle,    Wash.   $34,895,   Chamberlain   Construction  Co..  Seattle 
Wash..  $34,996,   Reliance  Construction  Co.,   Portlai 

i. h  us  .s;-  Bode,   -  i"  •  irtland,  Ore 

'      Newport     Land    ,V-    Construction    ,',,,     I  (ormiston      Ore 

Noted    Apr.  80 
Poal    Office  llf       Hi. Is    were    received    as    follows. 

June   11,   in    Oscai    Wenderoth,  Superv.    Arch.,   Treasury   Dept., 
Washington,    i  >.    C„    for   the   construction    of   a    post    office   at 

nestone;   ii.i  sandstone:     Kilns   Co.,   Los    \ 
calif,    (a)    $86,000;    (b)    same.      Palmberg   A    Matts 

(b)    $84,600.      B.  J.   1 

Win.   A.    Newman,   SSn    Pram 
(b)    $91,146.      E.    F    Burke.   San    Francisco    Calif 
ia)    18'  ;. \v.  K  i.    Bros  .    Oakland,    Calif.,    (a) 

i:    Relte,  San   Frai 

San     Francis,  o  Noted    Max     7. 

+  i'o»f  Office  Orast  Valley,  Calll  Oscar  Wenderoth. 
Superv,    Arch.  Treas    Dept.,   Washington,    d    c,   ims  awarded 

ti on  tract    for   the    construi  ti<  post    office    at 

WELCH     BROS.,     ■        • 
U  iv     21 

..i.   Kay   21. 
imatlon  Ser- 

for    furnishing    Centrifugal    pumps    as    follows       ia)    two 

it     horizontal   centrifugal    pumps,    ii.i    two   foot    \ 
(c)  two  tries  C    Moore,  San   Frai 

F    Braun  A  Co.,  San  Pre 
Calif.,    ''.    12619     Byron  Works,  San    Francisco, 

Vdalr  \-   son 
Co  ,   Beattli  .   Wash  -,.■    Ma- 

chinery   Co.,    Seattle,    w  Henry    i; 

Wol   tliltl  ■•(...  IVll.Ul 

Wheel   i  '.•  ,  San   Ft 
Noted    M 


Pinna      I 

Engr., 
irlce 
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Wharf— San  Diego,  Calif.— Bids  will  be  received  until  11 
■.  m  Julv  22,  by  H.  R.  Stanford,  Ch.  Bureau  of  Yards  & 
D'Scks  Navy Dept.,  Washington,  D.  C,  for  a  timber  and 
?lle  wharf  at  the  U.  S.  Naval  coal  depot,  San  Diego,  Calif. 
The  estimated  cost  is  $3,300,000. 

nit-  u enforcement— Vallejo,  Calif.— Bids  were  received 
=  «  fnUrnvfjuH Tvthe  Bureau  of  Yards  and  Docks,  Navy 
?f»3*  Washington  D.  C,  for  the  reinforcement,  consisting 
?f  ?nWles    rods    pPates    supplemental   wales  and   timber  struts 

Co.,  103  Main  St.,  San  Francisco,    <a>    \-9.^3,      (b)    $bt.     (c,    | 

$46.     Noted   May   7. 

Brass  Journal  Bearings    MtaM  ^"^irfaf  ^H 

ioi-gS^Vu^^^ 

D  B<5.   for the   purchase    of    brass    journal    bearing «,    contoW 

SSSi^^ffi^-^  S!»a-  "cVn'.r&S-wffcr.'rr  no 
longer    needed. 

c;rani,e  Shavings  Steel  Plate,,  j**fit+Sg^™<>£0£™ 
^enreCPuVred  dfR  ceV/^hmiTn.  *&?*'<&£   lor    ^-ishing 

flltings    valves,   sheet   lead,   curb   boxes,   copper   gaskets,   etc., 
at    Panama. 

Steel  Lockers,  Planished   Iron,  Bolts,  Nuts.  ff--P>f7c 

Bids  will  be  received  until  10:30  a.m  June  19.  by  IW^C. 
Kntre-s  Gen  Fur  Officer,  Isthmian  Canal  Comn.,  w  asnirig 
fon^D.  C.,  for  furnishing'  steel  lockers,  Punished  Iron  bolts, 
nuts,  kedge  anchors,  shovels,  garbage  cans,  etc.,  at  Panama. 
Steel  Forcings— Philippine  Islands— Bids  were  received 
MavlS  bv  Col.  S.  W.  Roessler,  Corps  Engrs  for  steel  forg- 
ings  for  Philippine  Islands  as  follows:  Midvale  Steel  Co., 
Philadelphia.  Penn..  $29,780.  Erie  Forge  Co..  Erie,  Penr ...  $  7 6 .- 
389  Bethlehem  Steel  Co.,  South  Bethlehem.  Penn..  $29,S75. 
Noted  Apr.    23. 

MISCELLANEOUS 


•  Drrdock— Boston,  Mass.—  (  Official)— Bids  were  received 
June  15  by  the  Directors  of  the  Port  of  Boston,  for  con- 
ducting   ay  drydock    on    the    .South    Boston    flats       It    wil  lb 


Co  $1  "si  717-  H  P.  C6nver.se  &  Co.,  J1.SS9.667;  Winston  & 
Ca,  |i;096,'937  T\  Stuart  &  So,,  Co..  $l.s;.s,s25:  U.  S.  Realty  & 
Improvement   Co.,    J2.10S.912;    the    Norcross   Bros.    Co.,    $2,195,- 


916;   s.    Pearson    &    Son,    $3,066,015 

^Grading  ami   Riprap— (Official)— Boston,  Mass.— Bids  will 
be  deceived   until   n    a.m.,   June   23.   by   the  Board  of  Harboi 
and  Land  Commissioners,  Boston,  for  placing  1300  ft.  of  giad- 
ing  and   4S00   tons   of   riprap   on   the   northerly    bank   of   Annis- 
Oloucester.     For  details  see  advertisement  under 
To  Be  Let."     William   P.   Williams  is  Ch.  Lngr. 
ttlver    Improvement      Boston,    Mass.— The    House   of   Repre- 
sentatives   of    the    State    I ..  ■■  ,i>  I.,  I ,, ,  e    has    passed    the    1„11    pro- 
viding for  an  appropriation   of   U.000,000  for  the  improvement 
of  the  Merrlmac  River. 

Hetal    Book    Stack ('«»<•«-    Albany,    N.    Y.— Bids    were 

,,,1,.,,..    rum        i    i.      the  Trustees  of  Public  Buil.l- 

,  i     pitol,    Albany,    lor   metal   book 

Btacki  Vrt    Metal    Construction   Co.,   Inc.,   149.611, 

Metallic    Pui  nltun     Depart, n,    it    ol    ll,,-    Van    i  w n    w  o,  ks 

i9,997;    The    General    Plreprooflng 'Co., 
New  Y,.,k.  J61.98!      i  to;    bookstacks:  Lord  Elec- 

trlc   Co.,    New    York,   J14.982. 

*Metal    Doors,    Etc.     Albany.    N.    Y.— (Official)— Bids    will 

t„.   received   until   2   p.m.,  June   25,   by   the  Trustees  of  Public 

I    ..    Chambi  r,    C  tpltol,     Albany,    for    hollow 

and    r Ilngl      in    lln-    third    story;    hollow 

metal  ifl  ofl  tollel  rooms  In  the  first,  sec- 
ond, '  ■  ind  fifth  Bto i  H"  ■  •  I  port  Ion;  al- 
terations and  finishing,  Includln      | I  No 

.  i    No   3,   hi  atlng    a  nd    propo,  al    No     I, 

■  o  ■■  "o.i    and    i leum 

floorlii  n  Ines   In   the   third   si  orj  ; 

...    >..,.,i  ,  orlslative    library,   ol    the 

Capitol,    Albany.      Lewi      r     Pllcher,    Albany,    la    State 

•table  b  I     bj     the 

Buffalo  Cemi  '  bit 

It  will  be  1  10  feel 

+  i  nation   of  Grade   <  roaalnwi     (Subways)     Buffalo,   N*. 

I 

Ized    by    the    City    Council    to    contract    with    the    JOSEPH    F 

i  i.i,  «'<  • .  Buffalo    foi   the  i  crel 

tracl      of  1  he 

Hi     th<      l'  'II',     JOHNSON     '  '  ' 
lo,    r...     the 

i  , ,.     i    i  , . .,    Falls   i  ii- 

»  lobwai  '  1 1 tan) 

12,   i,     thi    Public  : 

Thi      »orl     call      I louble- 


decked  underground  railroad  of  four  tracks,  extending  from 
near  the  southerly  line  of  43rd  St.,  under  Lexington  Ave.,  to 
a  point  about  50  ft.  north  of  the  center  line  of  53rd  St.  The 
lowest  bid  was  submitted  by  the  Rapid  Transit  Subway  Con- 
struction   Co.,    165    Broadway,    New    York,   at   $1,915,164. 

•  Subviny — New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids 
were  received,  June  16,  by  the  Public  Service  Commission, 
154  Nassau  St.,  Borough  of  Manhattan,  for  constructing  Sect. 
1  of  Route  12,  a  part  of  the  Broadway-Fourth  Ave.  rapid 
transit  railroad  and  of  the  Eastern  Parkway  rapid  transit 
railroad,  Borough  of  Brooklyn.  The  bids  follow:  Cranford 
Co.,  190  Montague  St.,  Brooklyn,  N.  Y.,  $2,195,000;  E.  C.  Moore, 
156  Nassau  St.,  New  York,  $2,283,000;  Degnon  Contracting 
Co.,  30  East  42nd  St.,  New  York,  $2,301,000;  E.  E.  Smith  Con- 
tracting Co.,  101  Park  Ave.,  New  York,  $2,417,5SS;  Litchfield 
Construction  Co.,  23  Flatbush  Ave.,  E.-ooklyn,  N.  Y.,  $2,440,000; 
Rapid  Transit  Subway  Construction  Co.,  165  Broadway,  New 
York,  $2,455,000;  Oscar  Daniels  Co.,  Woolworth  Building,  New 
York,  $2,487,000:  Smith.  Hauser  &  Mclsaac,  Inc.,  10  East  41st 
St.,  New  York,  $2,520,000;  F.  J.  Carlin  Construction  Co.,  1123 
Broadway,  New  York,  $2,641,588:  Underpinning  &  Foundation 
Co.,    290    Broadway,   New    York,    $2,996,254. 

Stable — Glen  Gardner,  N.  J. — The  State  Sanitarium,  Glen 
Gardner,  is  having  plans  prepared  for  a  cow  stable  to  cost 
$12,000.  George  S.  Drew,  State  House,  Trenton,  N.  J.,  is  State 
Arch. 

Dredging — Hoboken,  N.  J. — The  Hamburg-American  Dine, 
45  Broadway,  N.  Y.,  plans  to  dredge  the  Hudson  River  near 
its  terminals  at   Hoboken. 

Stable — Glen  Gardner,  N.  J. — The  State  Sanitarium.  Glen 
has  awarded  the  contract  to  SAMUEL  MATHER  &  SON, 
American  Mechanic  Bldg..  Trenton,  for  constructing  a  stable, 
at  $10,000.     It  will  be  2%   stories,  30x90  ft.     Noted  May  14. 

♦Dredging — Statesville.  N.  C. — The  contract  has  beei, 
awarded  to  L.  O.  WHITE,  Statesville.  for  dredging  seven 
miles  of  Indian  Creek  in  Lincoln  County,  at  $17,775. 

Levee — Augusta,  Ga. — The  citizens.  June  1,  voted  in  favu  r 
of  issuing  $750,000  in  bonds  for  constructing  a  levee.  Nisbet 
Wingfleld   is  City   Engr. 

Wharf — Savannah.  Ga. — Bids  will  be  received  until  June  19 
by  the  city  for  constructing  a  wharf  between  Bull  and  Dra> - 
ton  Sts.     E.  R.  Conant  is  Ch.   Engr. 

Piers — Pensacola.  Fla. — The  Memphis  &  Pensacola  R.ll. 
Co.,  Pensacola,  is  having  plans  prepared  for  piers  at  Pensa- 
cola. 

+  Lcvce — Alexandria.  La. — The  Red  River,  Atchafalaya  anH 
Bayou  Bouef  Levee  Board,  Alexandria,  has  awarded  the  con- 
tract  to  Y.  O.  HAMILTON,  St.  Francisville.  for  constructing  a 
levee  known  as  the  Sarto  North  Levee,  at  14.475c.  per  cu.yd 
Park  Improvements — New  Orleans,  La. — The  city  plans  to 
issue  J100.000  in  bonds  to  improve  Audubon  Park.  W.  J. 
Hardee   is   City   Engr. 

+Levee  Work — New  Orleans,  La. — The  State  Board  of  En- 
gineers has  awarded  the  contract  to  JOHN  EDGECOMB,  New 
Orleans,  for  levees  enlargement  work  in  Plaquemine  Parish, 
at  24c.  per  cu.yd. 

Drainage — Jackson.  Tenn. — F.  M.  Parton,  Consult.  Engr., 
Jackson,  is  preparing  plans  for  a  drainage  system  In  Madison 
County,    Tenn. 

Fire  Apparatus.  Boat— Cleveland,  Ohio — Bids  will  be  re- 
ceived by  Commissioner  of  Purchases  and  Supplies,  Room  5 13, 
City  Hall,  until  noon,  June  25,  for  furnishing  and  delivering 
apparatus  for  the  fire  department,  and  also  a  police  patrol 
boat.     Thomas  L.  Sidlo,  is  Dir.  Pub.  Safety. 

+Coal  Vault.  Etc. — Cleveland.  Ohio — The  contract  has  been 
awarded  bv  the  Hoard  of  Education  to  the  WILLIAM  MOORE 
CO.,  127S  West  Fourth  St.,  Cleveland,  for  a  coal  vault  and  ash 
pit  at  Piatt  Ave.  and  Bast  S3rd  St..  at  J22.000. 

Gymnasium— Cleveland,  Ohio — Bids  will  be  asked  soon  by 
Briggs  &  Nelson,  Archs,  Rose  Bldg.,  for  the  construction  of 
a  gymnasium  for  Goodrich  Settlement  House.  Estimated 
cost,  JlS.ooo.     Noted   May  14. 

Shed — Cleveland.     Ohio — The     Roland     A.     Curry     Co.,     I! 

Euclid  Ave.,  Cleveland,  lias  submitted  the  lowest  bid  to  tin- 
city  for  constructing  a  market  shed  on  West  25th  St.,  at 
about   $30,000. 

■fl'llc  Protection — Lebanon.  Ohio — Bids  will  be  received 
until  ll  a.m.,  June  22.  bj  the  Commissioners  of  Warren 
County,  I, el, a, ion,  for  pile  protection  work  along  the  west 
bank  Of  Little  Miami  Hive,-  in  Wayne  Township,  J.  M.  Mlll- 
l,ii,l      I  ,.  I. a  lion,    is    County     A  ii. I  i 

+  i.'trc    Vpparnrun     Toledo,  Ohio     The  cltv  has  awarded   the 

a.  i    to   Hie    AMERICAN   I. A    PRANCE  CO.,    Elmlra,   N.   Y„ 

for  furnishing  an  aerial  motor  truck  for  the  Fire  Department, 
at  $io.  r,50. 

Retaining  Wall  —  Fort  Wayne,  [nd,  The  lowest  bid  for 
constructing  the  proposed  retaining  wall  alone,  the  west  hank 
ol  Hi.  si  Joe  Rlvi  i  above  the  Slate  st.  Bridge  has  been  sub- 
mitted   to    the    cltj    by    the    Herman    Tapp   Construction    Co., 

Ion  I     \\  a     in  .       I        I    i,800 

Drain     Powler,    [nd       Hlds    "ill    be    received    until    I    p.m., 

10     !■      in  Ii     Shen  1 1  d,    ;.i    n dice   of    t  he   I  lounty    Bur- 

i    Benton  County,   Powler,  for  constructing   the  Carriole 

•i  lie  Drain  In  Gi  anl  Tot)  nshlp. 

Motor  Fir*  Vppnratus  \nn  Vrhor,  Mich  The  City  Coun- 
cil   Is   considering    the    purchase    of   tor    n  paratus.      It 

Ii  pis  nned  to  i  i'.'i.i  I  ■'  i. Via  nlj    l  ii  i I   I     Cltj    Eng  p, 

Drainage    x\  »n.      Danvlllo,    III      Rids    will    I i    tin 

fil    in   a.m.,    June   :■  >     bj     Iho   Coi Isslonerfl   of    Kelllj     Drain- 

in    1 1  i,  i     of     Verml  lion     < ' il  y.     I  >n  n\  llle,     for     di  i 

work. 

»• inits     Milwaukee,    Wit       The    w  I sin   Telephone   c  •,,. 

win  l  i -  three  mllei  ol  new  underground  conduits  in  Mllwau« 
i  .  a       Estimated    ooi  i,      "". 

-t-MiMiNoi.-iim     Two    Riven     Wis      'no     contract    has    i. i 

,,w  ,,,|,  ,i    to   w  11.1,1  \  \i   ,i     in,  \K  t:   &  CO     .  'I Ill      I, n    thi 

!  ,,,,.  i on    of   n    mnUHole In    n    lot  .1    i  emetei  |    for    ll     P. 

,  ,it  it  win  i-  10x82x1  ft.,  i  i  on  "i  i  1 1  Ii i,  of  granite, 
in. i   ■  ■■  i    18  I.I ■ 
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Ditch — Carroll,  Iowa — The  Countv  Commissioners  are  con- 
sidering the  construction  of  Ditch  5S.  George  A.  Poeppe  is 
County    Audr. 

Ditches — Forest  City,  Iowa — The  County  Commissioners, 
Forest  City,  are  considering  the  construction  of  Ditches  33 
and   39-. 

Ditch — Pocahontas,  Iowa — The  County  Commissioners,  Po- 
cahontas,  are   considering   the   construction   of   Ditch   63. 

Drains — Sac  City,  Iowa — The  County  Commissioners,  Sac 
City,  are  considering  the  construction  of  drains  in  Sections  12, 
13  "and  14  of  Coon  Valley  Township.  Wilbur  Neal  is  County 
Audr. 

Ditch — Blue  Earth,  Minn. — The  County  Commissioners  are 
considering  the  construction  of  Ditch  22.  Jesse  L.  Herring, 
Blue  Earth,  is  County  Audr. 

Cement — Buhl,  Minn. — The  City  Council  will  ask  for  bids 
at   once  for  9000   bbl.   of  Portland   cement. 

Trestle — Duluth,  Minn. — The  City  Council  has  approved  the 
plans  of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry.  for  a 
trestle  from  the  approach  of  the  Interstate  Bridge  to  the 
tracks  of  the  Duluth  Terminal  Ry.  Estimated  cost,  $750,- 
000.       P.    Swenson,     Minneapolis,     Minn.,     is    Engr.     B.    and    B. 

•fDrainage —  Little  Rock,  Ark. — The  Commissioners  of 
Long  Lake  Drainage  District  have  awarded  the  contract  to 
E.  J.  HAHN,  Little  Rock,  for  constructing  a  drainage  sys- 
tem, at  $98,000.     W.  J.  Parkes,  Pine  Bluff,  Ark.,  is  Engr. 

Drainage — Texarkana,  Ark. — The  Nix  Creek  Drainage 
Commissioners,  Texarkana,  plan  to  construct  a  drainage  sys- 
tem to  cost  about  $36,500. 

Wharf  Sheds — Beaumont,  Tex.. — The  citizens.  May  31,  voted 
in  favor  of  issuing  $175,000  for  constructing  wharf  sheds. 
Of  this  amount,  $150.ono  will  be  used  to  purchase  a  site  and 
$25,000  for  sheds.     C.  L.  Scherer  is  City  Engr. 

Drainage — Cuero,  Tex. — The  Cuero  Drainage  District  of 
Davitt  County,  Cuero,  will  vote  June  23  on  the  proposition  to 
issue   $30,000  bonds  for  a  drainage  system. 

Parks — Bartlesville.  Okla. — The  City  Park  Commission 
plans  to  spend  $75,000  for  parks  in  several  sections  of  the 
city. 

Park  Improvements — Denver,  Colo. — The  city  is  consider- 
ing constructing  a  bathing  beach,  a  path  pavilion  and  a  pier 
at  City  Park  Lake.  Estimated  cost,  $15,000.  H.  F.  Mery- 
weather   is  City  Engr. 

Trestle  and  Bnlkheail — Pacific  City,  Wash. — Bids  will  be 
received  by  the  County  Commissioners,  Seattle,  Wash.,  until 
June  23.  for  constructing  a  trestle  and  bulkhead  at  Pacific 
City. 

+Hailwny  Ties,  Etc. — Grants  Pass.  Ore. — The  Grants  Pass 
Municipal  Ry.  has  awarded  the  following  contracts  for  2S.000 
ties  for  the  railroad:  C.  W.  AMENT,  5000  ties:  E.  G. 
TAYLOR.  2000:  G.  H.  GRIFFIN.  3000;  H.  H.  McCLUNG,  2500; 
C.  H.  HALL,  2500;  J.  C.  K.  McKANN,  5000;  S.  W.  REYNOLDS, 
1000:  J.  A.  RUSK,  7000.  The  contract  for  piling  was  let  to 
C.  W.  AMENT  at  6  and  6'/»c.  per  ft.  The  JEWELL  HARD- 
WARE CO..  at  $3.53,  per  100  lb.,  received  the  contract  for 
furnishing  iron  to  be  used  in  bridge  construction. 

Pier — Longbeach,  Calif. — John  Schulz,  Engr.  Wright  & 
Callender  Bldg.,  Los  Angeles,  Calif.,  has  been  commissioned 
by  the  City  Council  to  prepare  plans  and  specifications  for 
the  new  pier  to  be  erected  at  Devil's  Gate.  It  will  be  of 
reinforced    concrete.      Estimated    cost,    $50,000. 

Levee  anil  Ditches — Sacramento.  Calif. — The  West  Sacra- 
mento Co.  will  construct  a  concrete  levee  four  miles  long,  die 
26  miles  of  lateral  drainage  ditches,  leading  into  the  main 
canal,   construct  sewers  ami   water   systems. 

•fStailium — San  Diego,  Calif. — The  Citv  has  awarded  the 
contract  to  the  F.  O.  ENGSTRUM  CO.,  Los  Angeles,  Calif.,  for 
constructing  the  proposed   stadium  at  Balboa   Park. 

Tunnel — San  Frani  iseo,  Calif. — The  first  formal  resolution 
regarding  the  construction  of  the  Twin  Peaks  tunnel  «;is 
passed  by  the  Board  of  Supervisors  June  1.  It  empowers  the 
Board  of  Works  to  purchase  the  approaches  to  the  tunnel  .in,! 
let  contracts  (or  actual  construction  work.  M.  M.  O'Shaugh- 
nessy    is   City    Engr.      Noted    May    21. 

Pier — San  Francisco,  Calif. — The  State  Harbor  Commis- 
sioners, June  4.  approved  plans  and  specifications  for  Pier  39 
to  be  constructed  at  the  foot  of  Stockton  St.  It  will  be  two 
stories.    104x900    ft.,    of    concrete. 

Wnll — Burlington,   Out.  —  Bids   will    b  until    July  0 

by  R.  C  Desrochers,  Secy.  Dept.  Pub.  Wks„  Ottawa,  Ont.,  for 
constructing  a  revetment   wall  a(   Burlington, 

f'alilc — Winnipeg,  Man.-  -Bids  will  be  received  hv  the 
Chairman    of   the    Board  Control   until    11   a.m.,  June  23,  for 

oable,     M.   Peterson  is  Secy,  of  th 

Dryduck — Esquimau,    B.    i\     Plans    and    specifications    for 

the    pr ed  oulmalt    have    1 q    completed 

nids  win  be  asked  al  once  b:  the  Department  of  Public 
Works,  Ottawa,  Ont  R  C.  Desrochers  is  Secy.  Estimated 
cost,   $4,000,000.     Noted   May    1  I. 

•  limy   wall    i    Excavation     Victoria,   B,   C      Bids   will   be 

i  ecel  ved  until  4  p.m  R .  <  I    i  lei  rod  era,  Becy.   I  >ept 

Pub.  w  i  ■  .  Ottawa,  Ont.,   foi    the  construction  of  a  quay  wall, 

■  i  \  1 1  [on  a  i    Vlctoi  la   Hai  boi . 

Ill   II. Ill  WC9 

Belfast,   Maine     The   Ic  reoelved   by   the   Board   of 

Bducal  Ion    for   the 

\\:<n     thai      nl     i  Mi  mint     ,\-      Who, I,     I :,  l 
Apr.    2. 

+siiiir<>ni,  Maine  The  contracl  for  erectlni  the  Sanford 
National  Bank  Bldg  has  been  awarded  to  the  3  w  BISHOP 
«'o ,    ios    Foster   St..    Woi The    building    a  ,n    be 

,  80     "  ii  ,  and  is  estimated  to  cosl   |  i  i, 


+  i.n»»ri- Mass.     The    contracl  the    pi 

station    has    been    awarded    b>    thi    I  Its    C ill    to    the    I 

DRiSCOLL   CO.,   al    J61.2B1 


Providence,  R.  I. — Bids  will  be  received  by  the  Board  of 
Contract  and  Supply  until  June  22,  for  alterations  on  the 
City  Hall,   at  an   estimated   cost  of   $15,000. 

Bridgeport,  Conn. — The  Fairfield  County  Court  House,  on 
Golden  Hill  St.,  will  be  enlarged  and  remodeled  at  an  esti- 
mated cost  of  $273,000.  Briggs  &  Caldwell  are  the  Archs. 
George  W.  Wheeler,  Bridgeport,  is  Chn    of  the  Comn. 

Stamford,  Conn. — Bids  will  be  received  by  the  Board  of 
Selectmen,  until  June  22,  for  building  an  addition  to  the 
high  school,  to  cost  about  $125,000  Boring  &  Tilton,  32 
Broadway,   New   York,   N.  Y.,   are   the   Archs. 

+Eaton,  N.  Y. — The  contract  for  erecting  the  county  alms- 
house has  been  awarded  to  KELLEY  &  KENT,  Long  Island 
City,  N.  Y.,  at  $70,700. 

+  Mlddletown,  N.  Y. — The  general  contract  for  the  masonic 
temple  at  Middletown  has  been  awarded  to  the  GILES  CON- 
STRUCTION CO.,  20  Union  St.     The  estimated  cost  is  $60,000. 

+Ne«-  York,  N.  Y. —  (Borough  of  Manhattan) — (Official)  — 
The  contract  for  driving  the  steel  pile  foundation  for  the 
nine-story  apartment  at  43  East  62d  St.  for  H.  L.  Mordecai 
&  Son,  30  East  42d  St.,  has  been  awarded  to  the  UNDER- 
PINNING &  FOUNDATION  CO.,  290  Broadway.  New  York. 
Rouse   &  Goldstone,  40  "West   32d   St.,   are  the  Archs. 

♦  (Borough  of  Manhattan)  —  (Official) — The  contract  for 
driving  the  steel  pile  foundation  for  the  12-storv  annex  to 
the  Harvard  Club,  32  West  45th  St.,  has  been  awarded  to  the 
UNDERPINNING  &  FOUNDATION  CO.,  290  Broadway.  New 
York.  The  contract  for  erecting  the  addition  has  been  award- 
ed to  MARO  EIDLITZ  &  SON,  30  East  42d  St.,  New  York. 
McKim,    Mead    &•   White,    101    Park   Ave.,  prepared   the   plans. 

+  (Official) — The  contract  for  driving  the  steel  pile  founda- 
tion for  the  12-story  mercantile  building  at  31  East  31st 
St.,  for  the  George  Backer  Construction  Co.,  56  West  4fith 
St.,  has  been  awarded  to  the  UNDERPINNING  &  FOUNDA- 
TION CO.,  290  Broadway,  New  York.  Wallis  &  Goodwillie, 
T6   West   45th   St.,    are   the   Archs. 

+Port  Jefferson,  N.  Y. — The  general  contract  for  the  high 
school  to  be  erected  at  Port  Jefferson  has  been  awarded  to 
CAMPBELL    &    DEMPSEY,    Kingston,   N.   Y. 

♦  Syracuse,  N.  Y. — Contracts  for  the  erection  of  the  bank 
and  office  building  at  Warren  and  Washington  Sts.,  have  been 
awarded  as  follows:  General  contract,  WITNEY  CONSTRUC- 
TION CO.,  New  York;  ornamental  iron,  HARRY  E.  CAMP- 
BELL,   1123    Broadway,    New    York. 

+Montclalr,  X.  J. — The  contract  for  erecting  the  high 
sevhool  is  reported  as  awarded  to  JOHN  G.  BRADY  &  CO., 
New  York,  N.  Y.,  at  $430,510.     Noted  Apr.   16  and  May  21. 

Brownsville,  Penn.- — Andrew  P.  Cooper,  Arch.,  Union 
town,  Penn.,  has  been  commissioned  to  prepare  plans  for  a 
brick,  terra  cotta  and  stone  high  school,  estimated  to  cost 
$60,000. 

Myerstown,  Penn. — Edward  Z.  Scholl,  31  North  Sixth  St., 
is  preparing  plans  for  a  two-story  stone  high  school  to 
cost    about    $50,000. 

+  l'nlmyra,  Penn. — The  general  contract  for  the  erection 
of  the  two-story  school  at  Palmyra,  has  been  awarded  to 
C.  W.  STR.VWYER,  Harrisburg,  Penn.  The  estimated  cost  is 
$60,000. 

Philadelphia.  Penn. — Plans  are  being  prepared  hv  Simon 
&  Bassett,  Archs..  1112  Chestnut  St.,  Penn..  for  the  erection  of 
a  firehouse,  police  station  and  garage.  100x195  ft.  at  22d.  and 
Hunting  Park   Ave.      The  estimated   cost   in   $75,000. 

Pittsburgh,  Penn. — Bids  will  be  received  about  July  1,  for 
erecting  a  high  school  at  Bellevue.  to  be  of  brick  and  stone. 
The  estimated  cost  is  $155,000.  W.  J.  Shaw,  Pulton  Bldg.,  is 
the   Arch. 

+l*lttsl>iirgh,  Penn, — Contracts  for  the  erection  of  the  tele- 
phone building  for  the  Central  District  Telephone  Co.  have 
been  awarded  as  follows:  Structural  steel,  AMERICAN 
BRIDGE   CO.,    Prick    Bldg.;    plastering,    n     w      Mii.i.ii 

East    L'L'il    St.,    New     York.       The    estimate, 1    cost    is    $200, 

MaysvlIIe.  Ky. — The  Ringold  Lodge,  I.  O.  O.  F.,  will  re- 
ceive bids  until  3  p.m.,  June  23,  for  the  erection  of  a  lodge 
building  at  Maysvllle,  Ky.     The  estimated  cost   is  $50, 

Cincinnati.  Ohio  The  Board  of  Education  has  decided  that 
the   school   to   i rected   on    Madison    Road,    will   comprise  a 

series  of  I, undines,  ea,  1,   di  i  ailment  having  its  own  structuie. 
The  estimated   cost   is  $680, >. 

Cleveland,   Ohio — Bids   will    be    received    until    noon.    .Tulv    I, 
rohn    Scol  t,    Clky    Bd     ol    d  mrs.,    for    rei 

and  remodeling  the  Franklin  County  Children's  Homi        n     W 
Tremalns  Is  the    Irch.,  602  Chamber  of  Commerce   Bldg., 

Cleveland,  Ohio     Pi, is  will  l celved    ibout  Sent.  1.  hv  W. 

S.    Barker.    120    Wesl     ii  I  b    St.,    Nev     Fork,    N.    Y.    for    a    three- 
Industrlal    home    for    the    Salvation    Army.      The    esti- 
mated  coi  i    is   $75,000. 

Plan  prepared   by  Walker  &   Weeks 

Euclid  orj    bank   and    oftl<  e 

building.    60x160    ft.,    for    the    Union    National    Bank.      Thi 
mated   i  o   I  0,000. 

Norwood.  Ohio     ltl, is  win   be  received   until   noon.  Ju 
by    Harold    Ryland.   Clk.,    Bd.    of    Education,    Norwood, 

Itorlum     of     i  I'.ansmilh     A 

I  .ramie,    901     G.-rl.e     Bld|     .    •         I  innatl.    a  re 

Yonngstown,  Ohio  plan-  are  being  prepared  bj  Kno»  S 
Elliott,     Irchs.,     1249     Rock  feller    Bldg.,    Cleveland,    Oh  ■ 

ectlon  of  a   theatei    foi   thi    foungstown  1 1  Ippod  i  ome  I  !o. 
[■he  i  la  $  100, 

+T.-rr.-    Haute,    imi.     Tii.       enei  d    contract    ror    ii 

structlon  of  the  thi  i    nee  building  at  Ohio  and  i 

ii    i  hi    Hlppodi  omi    Co.,  has  been    iwai  ded  to  H     EILEM- 
BERGER,   122  South   Michigan    A.ve.,  Chicago,   til.,  at    $100, 

Ramtramck,  Mich      Plani   are  belm    prepared  bj   Q \ 

h„    foi    the  i 

of  a  two-storv  and  I  I  Dial  rlct  No.  8. 

t  la  $70,000, 
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-{•Chicago,  111. — The  general  contract  for  the  four-story 
brick  building  at  Goethe  and  Dearborn  Sts.  for  the  Three 
Arts  Club,  has  been  awarded  to  JAMES  SHEDDON  &  CO.. 
106  N.  La  Salle  St.     The   estimated  cost  is  $150,000. 

-rDanville,  111. — The  general  contract  for  the  two-story 
and  basement  high  school  at  Danville,  has  been  awarded  to 
W    L.   PIERCE,   Danville,   111.      The   estimated   cost    is   $60,000. 

Quinoy,  111. — M.  J.  Geise.  Arch.,  has  prepared  plans  for  a 
seven-story  bank  and  office  building  to  be  erected  at  Quincy. 
for  the  Illinois  State  Bank.  The  estimated  cost  is  $150,- 
000. 

+  Riverside,  111. — Contracts  for  the  erection  of  the  high 
school  at  Riverside  have  been  awarded  as  follows:  Plastering, 
ARCHITECTURAL  DECORATING  CO.,  1600  South  Jefferson 
St.;  sheet  metal,  H.  C.  KNISELY  CO.,  1912  South  Western 
Ave.,    Chicago,    111. 

Ishlnnd,  wis. — Bids  for  the  erection  of  the  court  house 
were  received  as  follows:  Tomlinson  &  Egan,  $108,195;  P,;iiley 
Marsh  Co.,  Minneapolis,  Minn.,  $103,242;  J.  W.  Cullen  Con 
struction    Co.,    $107,122. 

Milwaukee,  Wis. — Bids  will  be  received  until  June  2".  by 
Frank  M.  Harbach,  Secy..  Board  of  School  Directors,  for  re- 
modeling the  Eighth  and  Svcamore  Sts.  The  estimated  cost  is 
$60,000. 

I  irii-n  (irove,  "Wis. — Plans  are  being  prepared  by  Robert 
Messmer  &  Bro.,  Archs.,  1004  Majestic  Bldg.,  for  the  erec- 
tion of  the  State  Home  for  Feebleminded.  The  estimated 
cost   is   $250,000. 

Whitelaiv.  Wis. — Bids  will  lie  received  until  June  26,  by 
Chas.  Groffmann.  Secy..  Board  of  Trustees,  Manitowoc  County. 
for  the  erection  of  an  addition  to  Maple  Crest  Sanitarium  at 
Whitelaw.  Rauber  &  Mehner.  are  the  Archs.,  Willet  Bldg., 
Manitowoc,   TVis. 

Clinton,  Iona — J.  Morrell,  Arch.,  Howes  Block,  is  pre- 
paring plans  for  the  erection  of  a  two-story  theater  and 
store  building  at  Clinton,  for  Donlaon  Bros.  The  estimated 
cost    is   $60,000. 

+  Daven|>ort,  lotva — The  contract  for  the  addition  to  the 
Mercy  Hospital  has  been  awarded  to  J.  B.  McGORRlSK,  Des 
Moines.     The  estimated  cost  is   $SO,000. 

Barnesville,  Minn. — Bids  will  be  received  until  June  26,  by 
E.  F.  Lromhall,  Arch.,  Duluth,  Minn.,  for  the  erection  of  a 
high   school    at   Barnesville.      The    estimated    cost    is    $45,000. 

+Ely,  Minn. — The  general  contract  for  the  two-story  and 
basement  school  to  be  erected  at  Ely  has  been  awarded  to 
the  BOYD  CONSTRUCTION  CO..  Germania  Life  Bldg.,  St. 
Paul.     The  estimated  cost   is  $125,000. 

Minneapolis,  Minn. — Bids  will  be  received  until  June  30, 
by  Downer  Mullen,  Secy.,  State  House,  St.  Paul,  Minn.,  for  the 
school  of  Mines,  to  be  erected  at  the  University  of  Minne- 
apolis.    The   estimated  cost  is   $100,000. 

Leavenworth,  Kan. — The  sundry  civil  appropriation  bill 
passed  at  Washington  on  June  5  provides  for  $100,000  for 
improvements  at  the  Kansas  State  Penitentiary  at  Leaven- 
worth.     Charles   Chandler,   Topeka,    Kan.,   is   the  State   Arch. 

+  Wnterto\vn,  S.  n. — The  general  contract  for  the  con- 
struction of  the  masonic  temple  for  the  Masonic  Lodge  Build- 
ing Association,  has  been  awarded  to  the  GRAY  ('(INSTRUC- 
TION CO.,   Watertown,  S.  D.     The  estimated  cost  is  $60,000. 

Seattle,  Wash.    -Rids   will    be   received   until  June  29,  by  the 

County    Commissioners    of    King    County,    for    the    erection    of 

□  irt   house  a<    Third    and    James   Sis.      The   estimated    cost 

1,000       A      W.-irr.-n    Could,    Atu.riean    Bank    Hl.lg.,    Seattle, 

Is  the  Arch.     Noted   May   21. 

■Eugene,    Ore. — Hunzickc    &    Preusse,    Archs.,     Eugene,    are 
preparing    plans    for    an    armory    at    Eugene,    I'm     the    Oregon 
;il    Guard.      Tin-  .iiiiii 

Hamilton,  Ont,  Stewart  &  Witton,  Archs.,  7  Hughson  St. 
South,  are  receiving  new  i.i.is  for  the  erection  of  the  apart- 
ment  hi            t  Ba     and   Hei  kimer  Sts.  The  •    I ted   co  I    >■ 

jioo.oo.     Noted  Apr.  ». 

The   w  .Niinth Electric    Mfg.   Co.   advises    ue   that   the 

following    changes    have    been    made    In    its   sales   department 
Kollock,   Jr.,    has    resigned    at    District    Managei    ol    the 
of  Ti  easti  i  ei    a  rid    Assist 
mp  Co  .   Bloomfleld,  N.  J. 

w.    1 1.    McDonald,    former!      Branch     rtanai r    the    Minnea- 

u<  ■  i  ed    Mr.    Kollocl      < 

it   Seattle,   Wa    h      C.  C,  Cui  i  j    ha     I ip 

al   Minneapolis,   Minn  ,  to     u< 
ceed    Mi.    Meiioi,., i.i. 

it,.     HcHleaaei    pneumatic    mixer    and   conveyor,    which 

i     ■ 
The  sales 

li-SHee      fof       I  I  ■...,,    I  ,    I. 

IT,.  ■  i    I '•.  „    IB   Bi  oadv  :.  ■  .  Ni  n    Fori      M.  Y.,  and  I       lessee 

crete  M 

i  <>\  i  ii  \.   i     I'tiiii; 
s,.„,.r    ■yateni  '.'      Bids    were    received 

'■I-    I.,   plant     i>i< 
N     V 
I   Fred    )  rs;    (B)    John    W 
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INDUSTRIAL,    NOTES 

The  Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn.,  an- 
nounces the  appointment  of  J.  S.  Bogardus  as  sales  engineer, 
located  at"  115  Broadway,  New  York,  N.  Y.  Mr.  Bogardus  was 
an  assistant  engineer  of  the  Board  of  Water  Supply  of  New 
York  and  later  superintendent  for  the  Pittsburgh  Contracting 
Co.  of  Contract    52,   Board   of  Water   Supply. 

+Kapid  Transit  System — New  York,  N.  Y. — Bids  were  re- 
ceived June  9  by  the  Public  Service  Commission  for  con- 
struction Section  1-A,  Routes  4  and  38  of  the  Seventh  Ave.- 
Lexington  Ave.  rapid  transit  system,  from  (A)  RAPID  TRAN- 
SIT SUBWAY  CONSTRUCTION  CO.,  165  Broadway,  New  York 
(awarded  cont:aet);  (B)  Oscar  Daniels  Co.,  Woolwoith  Bldg., 
New  Yo:k;  (C)  P.  McGovern  &  Co.,  New  York;  (D)  Smith, 
Hauser  i  Maclsaac,  Inc.,  IS  East  41st  St.,  New  York.  The 
item   bids  were  as   follows: 

RAPID    TRANSIT    SYSTEM, 
Section    1A — Routes 

5040  cu.yd.  earth  excavation  above  mean   high   water 

9550   cu.yd.   earth    excavation    below   mean    high   water 

100   cu.yd.   earth   excavation   above   and   below  mean   high   water 

(pipes   and    ducts) 

2500    cu.yd.    rock    excavation 

100  cu.yd.   rock  excavation  for  ducts  and   pipes 

163  front  ft.  underpinning  buildings  less  than  7  stories 

132  front  ft.   underpinning  buildings  7   to   12   stories 

10S  front  ft.   maintaining  protecting  and  securing  buildings.... 

4600   cu.yd.   concrete   masonry 

1200  cu.yd.  protective  concrete  masonry,  outside  waterproofing.  . 

160  cu.yd.   rubble  stone  masonry 

20  cu.yd.  dry  rubble  masonry 

SO   cu.yd.   brick   masonry 

2925  cu.yd.  removal  of  concrete  masonry 

5  cu.yd.   hollow   terra   cotta   brick    masonry 

10  bbl.  grout  of  poi  tlan  1  cement 

200  sq.yd.   resurfacing  concrete   masonry 

1000  lin.ft.  timber  piles  in  place 

2  m.  ft.  b.m.  timber  foundations 

20    cu.yd.   broken   stone   or   gravel 

9200  sq.yd.  waterproofing.  1  ply 

100  sq.yd.  waterproofing.  2  ply 

1050  sq.yd.  waterproofing.  3  ply 

50  sq.yd.  waterproofing,  4  ply 

50   sq.yd.    waterproofing,    5    ply 

50    sq.yd.   waterproofing,    6    ply 

50   sq.yd.   waterproofing,   dry 

1610  cu.yd.  brick  in  asphalt  mastic 

100    lin.ft.    vitrified   drain    pipe,    12    in 

50   lin.ft.   vitrified    drain    pipe,    10   in 

50  lin.ft.  vitrified   drain   pipe,   S   in 

200  lin.ft.   vitrified  drain   pipe,  6  in 

50  lin.ft.  vitrified  drain   pipe,   4    in 

50  lin.ft.  c.-i.  drain   pipe,  6  in 

50   lin.ft.  c.-i.  drain  pipe,   4   in 

50   lin.ft.  c.-i.   drain  pipe,   10  in 

50  lin.ft.  c.-i.  pipe  and   fittings,   3   in.  extra   heavy 

50  lin.ft.  c.-i.  pipe  and  fittings,  4  in.,  extra  heavy 

150  lin.ft.  c.-i.  pipe  and   fittings.  6   in.,   extra   heavy 

50  lin.ft.  c.-i.   pipe  and    fittings.  S   in.,   extra    heavy 

13,650  duet   ft.   railroad   duets   in   place 

225   cu.yd.   removal  of  vitrified   clay   tunnel   ducts 

90  tons  riveted  steel 

575   tuns  steel   beams  and   shapes 

loo  drilling    JS  -in.   hobs    in   steel 

20    tons   steel    rods   and    liars 

1  ton  miscellaneous  iron  castings. 

100   lb.   special   wire   forms 

675  sq.ft.   steel    gratings 

110    sq.ft.    vault    lights 

4on  sq.yd.  sidewalk  restored      

in    lin.lt.    new    bluestone    curb 

1225  sq.yd.  repavemeni  of  roadways,  wooden  block 

1650  sq.vd.   park   surface  restored 

83,000   lin.ft.   w.-i idull      -.    In 

4iMi  1  in. it.  w.-i    conduit.    I  \.   in 

250   lin.ft.   w.-i.   conduit,    2    in 

aim  lin.ft,  w.-l.  conduit,   i   in 

175   C.-l.   outlet    boxes    in    stations 

c,  e.-i.  pull  boxes  in  stations 

125  lin.ft.  c.-l.  pipes  and  fittings,  6  in  .  ictra  in-m    (station) 

75  lin.ft.  c.-i.  pipes  anil  fittings,  3  In.  extra  heavj    (station) 

i ii  f .iiiininm:      electric    underground    railroad,    single 

track    

350  lin.ft.   maintaining    liorse  or  storage   batter]    railroad,   single 

trad 

Support   and  maintenance,  present   rapid   transit   railroad    (lump 

sum  I     

1    uiahiiiii.il elevated    railroad    columns   supported 

oi    pel      ofl        ,  in  i  hi 

inn  1 1 o  1 1    water  pipe,  6  in 

son  lin.ft,   water   pipe,    12    in         

i i  inn  i"i    «  ii •  '   pipes 

100    111). ft.    c.-l.    nas    pipes.    I    III 

2oii  lin.ft.  c.-l.  gas  pipes,-  6  In    

100      lin.ft.      C.-L      gllS      pl|leS.      S      ill       

:: ft     i      '        ■      12    i"    

100   lin.ft.   w.-l.   bypassing   pipe,   8   In    

160  v.     I    !<•  passing  pipe.  8  in 

10  service  connect  Ion   foi    xa     plpi  

B  torn    c  -i    hub  i Bplgo n       tral    hi        

i     I,   hoi.  and  spigot    pi  | I  

l ii  ii     high   in  ■      hi  i    i"  tern   watei    pipe.  *  in 

2oo  lin.ft.  high-pressure  firs-system  wn(  

i    spigot   and     ' high   pn  usure  lire  bj  sti 

j  i iplgot  a  mi  hi     i   pn    sure  fire  syi  ' 

di in  t   1 1    ■  i luct     and  conduits  In  plaee 

urn  lin.ft    slectrli    ducti     ind  lull      w.  I.,  3V4  In 

}00    .lin   I     II       Blei    (I  i.      .In.    1    :      i.nl     .in    '  e        i    .    3     111 

i n  ii    ei,  etrli    duct    and  c luita,  w.  I..  8%   in 

ion   lin.ft.    Edison   conduits,    !    In 

1oo   lu.  l  i     Mi  1 1  so, ml  ii  Its.   2'v    in 

in  i ■. ii  vice  tlon  i in   electrli    ducts 

Totals  


The  Westinghouse  Strike — A  number  of  the  employees  of 
the  Westinghouse  Electric  &  Manufacturing  Co.  and  the 
Westinghouse  Machine  Co.  went  on  a  strike  last  week,  be- 
cause the  management  refused  to  recognize  the  demands  of 
the  newly  formed  union,  the  Allegheny  Congenial  Industrial 
Union,  and  as  a  result  the  works  of  these  companies  at  East 
Pittsburgh  are  partly  shut  down.  The  management  of  the 
company  does  not  believe  that  the  trouble  will  be  of  long 
duration. 

The  Concrete  Steel  Co.,  of  Chicago  and  New  York,  issues 
an  announcement  of  a  recent  meeting  of  its  district  sales 
managers  of  the  western  district  at  the  Chicago  office.  One 
of  the  features  was  a  moving-picture  exhibit  of  the  American 
Steel  &  Wire  Co.,  showing  the  manufacture  of  steel,  from  the 
ore  to   the   finished   product. 

The  P.  &  M.  Co.,  Railway  Exchange  Bldg.,  Chicago,  111., 
maker  of  railway  specialties,  announces  that  Fred  A.  Poor, 
formerly  of  the  Rail  Joint  Co.,  has  been  made  president  of 
the   company. 
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M.  Wesnev  Ward.  30  Church  St.,  New  York,  N.  T.,  (Bor- 
ough of  Manhattan),  consulting  mechanical  engineer,  has 
been  appointed  New  York  representative  of  the  Simmons  Pipe 
Bending  Works.  Newark,  N.  J.,  and  the  Davis  &  Farnum  Mfg. 
Co.,    Waltham,   Mass. 

CONTRACT    PRICE 

Bnrse  (anal  Work — Albany.  X.  Y. — Bids  were  received  by 
Duncan  W.  Peck.  Supt.  Pub.  Wks.,  May  5  for  Contract  F. 
constructing  substructures  and  superstructures  and  ap- 
proaches to  three  highway  bridges  on  the  Cayuga  and  Seneca 
Canal.  Section  1.  for  Contract  No.  106,  constructing  four 
heavy  lift  bridges  and  the  superstructure  of  a  guard  gate  on 
the  Erie  Canal.  Sections  9  and  10;  and  for  Contract  No.  123, 
constructing  a  dam  and  sluice  gate  across  West  Canada 
Creek,  Erie  Canal.  Section  5.  from  (A)  Stanley  Construction 
Co.,  68  Division  St.,  Buffalo;  (B)  Lupfer  &  Remick,  Buffalo: 
(C)  Walsh  Construction  Co..  Davenport,  Iowa;  (D)  S.  V.  R. 
Malcolm  &  Son,  Medina,  N.  Y.;  (E)  Sherman  Stalter  Co.,  Cleve- 
land, Ohio:  (F)  Jackson  L.  Richmond,  Little  Falls,  N.  Y. :  (G) 
Lathrop  Shea  &  Hinwood,  Buffalo;  (H)  Lurkin  &  Sangstei. 
Seneca  Falls;  (I)  H.  W.  Fitzgerald.  Rochester;  (J)  P.  I'.. 
McCaghey  Co.,  Little  Falls;  (K)  Frank  L.  Cohen,  Buffalo;  (L) 
Scott  Bros.,  Rome.  N.  Y. ;  (M)  Alto  Construction  Co..  Utica. 
N  Y.;  (X)  I.  M.  Ludington  Sons,  Inc.,  Rochester;  _(0)  " 
rally  &  Ingersoll.  Powers  Bldg., 
Skene.  Brockport,  N.  Y.;  (Q)  W. 
The  item   bids   were 


folic 


Rochester;     (P)    Prank    M. 
Cooper    Co.,   Albion,   N.    Y. 


PRODUCTION   OF   PORTLAND   CEMENT 

The  United  States  Geological  Survey  recently  issued  its 
report  on  the  production  of  cement  which  shows  that  the  pro- 
duction of  all  kinds  of  cement  in  the  United  States  in  the 
calendar  year  1913  amounted  to  92,000,000  bbl.,  an  increase 
of  11.72 r;  compared  with  the  output  in  1912,  which  was  82,- 
000,000  bbl.  This  establishes  a  new  high  record.  The  aver- 
age price  per  barrel  in  1913  was  $1,005.  In  1912  the  average 
price  was  81.3c.  The  increase  in  production  was  by  no  means 
uniform  for  in  the  Lehigh  Valley  district,  which  produces 
the  largest  amount,  the  increase  was  only  9.6%,  while  in 
New  York  the  production  was  5,200,000,  bbl.  and  the  increase 
was  15%.  In  Ohio  and  western  Pennsylvania  the  increase  was 
only  4.5'.  ;  in  Michigan  and  southeastern  Indiana,  the  fourth 
largest  district,  the  increase  was  1.73%;  in  Kentucky  and 
southern  Indiana  there  was  an  actual  loss;  in  Illinois  and 
northwestern  Indiana  there  was  a  gain  of  16.55%,  and  the 
output  in  that  district  was  12,423,000  bbl.  The  largest  gain 
recorded  was  in  Tennessee,  Alabama  and  Georgia,  which 
district,  however,  produced  only  3,000,000  bbl.,  but  the  gain 
was  20%.  The  operating  mills  in  1913  numbered  113  compared 
with  110  in  the  preceding  year.  The  stock  of  cement  on  hand 
at  the  end  of  1913  amounted  to  11,200,000  bbl.  compared  with 
7.S0O.0OO  bbl.  at  the  end  of  1912.  For  the  first  time  in  the 
history  of  the  industry  the  production  in  the  Lehigh  Valley 
district  fell  below  30%,  the  total  output  being  29.5%.  The 
high-water  mark  in  that  district  was  reached  in  1S99  when 
in  the  Lehigh  Valley  district  72.7%  of  the  total  cement  made 
in    the   United   States   was   manufactured. 


BARGE  CANAL  WORK.  ALBANY, 
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The  A.  S.  Cameron  S ten m  Pump  Works,  11  Broadway,  New 
lork,  announce  the  opening  of  a  branch  office  and  warehouse 
in  each  of  the  following  cities:  Birmingham,  Ala.,  American 
Trust  Bldg.,  H.  M.  Perry,  Mgr.;  Chicago,  111.,  People's  Gas 
Bldg.,  M.  P.  Prutchey,  Mgr.;  Cleveland,  Ohio,  Williamson  Bldg., 
W.  A.  Armstrong,  Mgr.;  Duluth,  Minn.,  Providence  Bldg.,  S  H. 
Hill,  Mgr.;  Houghton,  Mich.,  Thomas  P.  Lvnch,  Mgr.;  Knox- 
ville,  Tenn.,  Holston  National  Bank,  L.  P.  Thompson,  Mgr.; 
Los  Angeles,  Calif.,  W.  A.  Townsend,  Mgr;  Philadelphia, 
Penn.,  Arcade  Bldg.,  Phil  Weiss,  Mgr.;  Pittsburgh,  Penn., 
Farmers'  Bank  Bldg.,  W.  B.  Brendlinger,  Mgr.;  St.  Louis,  Mo., 
300  North  Broadway,  A.  A.  Bonsack,  Mgr.;  Seattle,  Wash., 
Colman  Bldg.,  R  W.   Douglass,   Mgr. 

William  Heggie,  Joliet,  111.,  has  recently  been  showing  in 
operation  the  Monahan  backfiring  device  for  trenches.  This 
device,  which  consists  of  a  scraper  operated  by  a  cable  from 
the  drum  of  a  traveling  hoist,  has  been  described  in  "Engi- 
neering   News." 

The  H.  W.  Johns-Man 

the   Duluth  offices  have   b 
West   First   St.,    that   city. 


SEWER   IMPROVEMENTS,   MOLINE,   ILL. 


A 


i; 


-ille  Co.,  New   York,   announces   that 
■en    moved  to  larger   quarters  at   327 


Charles  J.  McCarty  &  Co.,  65  Oliver  St.,  Boston,  Muss, 
have  recently  been  made  the  eastern  New  England  agents 
for  "The  Standard"  low  charging  concrete  mixers'  and  con- 
tractors' tools  manufactured  by  the  Standard  Scale  &  Supply 
Co.,    of   New    York,   N.    Y. 

CONTRACT    PRICE! 

+  Intereei>ting  Sewer— Albany,  X.  Y. — Bids  were  received, 
May  IS,  by  the  Board  of  Contract  and  Supply  for  constructing 
an  intercepting  sewer  from  (A)  McCarthy  &  Herron,  Pitts- 
burgh, Penn.;  (B)  HENRY  C.  UL.EN,  Chicago,  111.,  (awarded 
contract);  (C)  J.  L.  Sigretto  &  Co.,  Woodhaven,  L.  I.  The 
item    bids    were   as   follows: 


IXTERCEPTIN'O  SEWER.  ALBANY,  N.  Y 


16,500  cu.yd.  excavation,  15  ft.  deep 
27.IHHI  cu.yd.  cxravatiiin  15-20  n    deep 

23,000  cu.vd.  excavation  20-25  ft.  deep 

22,000  eu.yd   excavation  25-30  ft.  deep 

19,000  cu.yd.  Bxcavation  30-35  ft.  deep 

500  cu.yd.  excavation  in  tunnel. 

300  cu  yd.  concrete.  Class  A 

500  cu.vd.  concrete.  Class  B 

50,0001b  steel  reinforcement. 
5200  lin.ft.  66-in.  monolithic  concrete  sewer.. 
5200  lin.ft.  liti-in    reinforced  concrete  sewer 
2325  lin.ft.  54-in.  monolithic  concr, 

2325  lin.ft.  54-in.  reinforced  concrete  sewer 

2300  lin.ft.  48-in.  monolithic  concrete  sewei 

2300  lin.ft.  4S-in    rcinforcci  concrete  Bewer 

600  lin  it    12-in   monolithic  concrete  sewer 
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♦  Newer  Improvement*  Mollne,  111  Bids  were  received, 
May  12.  by  the  Board  of  Local  Improvement:  for  thi 
in ,«  mi  out  and  construction  "i  sewers  in  the  East  Bind  Sewer 
District,  irmii  i  A  i  DUNNEGAN  A  MASTERS,  Shenandoah, 
low.,  (awarded  contract);  (B)  Dearborn  Construction  ' '■> . 
Waterloo,    Iowa;    (C)    i:     i:     Harding    Co.,    Racine,    Wis      The 

Item     I, bis     were    aa     I"      0 
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1460  lin.ft.  12-in..   8-10  ft.  ,b  ep 

SgS  I"1"-  12-in.,  lu-12  ft.  deep..  n    86               l."08 
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100  lin.ft.  20-in.    10-12  ft.  deep  '50               •   11" 

110  lin.ft.  20-in..  12-14  ft.  deep..  ,               "      7  '•" 

100  lin.ft.  20-in..  14-16  ft.  deep..  2,5               315S 

210  lin.ft.  20-in.,  16-18  ft.  deep..  2.50              4  24$ 

310  lin.ft.  20-in.  double  strength  *-"1v 

18-20  ft.  deep 2  90               4    4! 

50   lin.ft.   24-in.,   0-6   ft.   deep.     .  1    SO               1  '•,•■■ 

1050  lin.ft.  24-in..  6-8   ft.  deep.  1    60                   95 

760  lin.ft.  24-in.,  8-10  ft.  deep  195              226 

820  lin.ft.  24-in..  10-12  ft,  deep.  '    25               249 

24-in.,    12-14   ft.   deep 2.75               2   69 

24-in..   14-16   ft.   deep 3   nn               3  01 

5X5  lin.ft.  24-in.,  16-18  ft.  deep.!  3   25              397 
24-in.  double   strength.    18-20    ft 

„  deep    3   75              .   OS 

24-in.   double  strength.   20-22   ft 

deep    4    00                ,    -- 

1560         lin.ft.         24-in.         ,1,  uble 

strength,    22-24    rt.    deep |    20               6   05 

Hon         lin.ft.         24-in.         double 

strength,   24-26   ft    deep...    .  1   50              ,;    pi 
2  1-m.   double   strength,    26-2S   ft 

deep   5  qo              -   60 

26(1  lin.ft.  30-in.  double  strength, 

26-2S  ft.  deep n  50           n   4*4. 

30  lin.ft.   33-in.   double  strength.  «-4«ft 

i,,  =  .,.":'\"    ''';"': 6-60           11. nn 

ln,2   Sx.s-m.    > -branches 0    40               11    28 

236   10x6   r-branches 5.60             0   40 

73    12x6-in.    Y-br. 1111  Ins 11    ,;n                o    ",o 

136  15x6-in.   T-branches.  ..  1    mi              n 

58   18x6-in.  Y-branches lios             1   ,..K 

1..    K,    joint    lo-in. pipe n  n\              ,1   ni  ■ 

G.    K.    Joint    12-in.    pipe „.,„             '„  °0\*> 

:      V    Joint      .,-1,1.    pipe 0.15             0.06 

..    K.    Joint    18-in.    pipe O.n 

..    K.    joint    20-in.    pipe 0.20             ,1  ii- 
to    K.    joint    24-in.    pipe 0.25               0    10 

':•     V    S°nl    30-in-    P}Pe 0    15 

I  •■    tCi     oin1    33  in.    pipe 0.60             0  90 

2s   20x6-in.   r-brancfies 1    5,1                  fo 

21  24x6-in.   y-branches 2.00             1  'so 

II  8-ln,  1  Isers  on  8-in.  pipe  6  1 1 

deep    , ,  4   on              ,    qo 

1  isers   on    12-in.    pip,  .   s 

ft.,     deep      ' I       Ml 

14  8-ln     1  Isers  on   20-ln.   pipe   20 

.    M    deep  6  50             1   ,m 

.,  lampholes,   1  to  6  fl  1  00             s  00 

1 1    lampholes,   6   to  8  f  I : 9   nn 

22  lampholes,   8  to  10  fl ,;   00 

1  1   lamphpli  8,  10  to  12  fl        ....  6.50            1 

amp^ole,     2   1 7.,,,, 

lamphole,    14  to  16  fl  .    -„. 

2  manholes,    I  to  6  fl •■-,  ,,,, 

8         oholes,  t;   ,,,  s  n 

to   1"  fl  

-o  manholi  b,   10  to  12  ft :;,  »n           1 

'"    man   1  I  fl  ,, ,.-,',,„ 

oh  '■    <  1    to   16   1  ,;- 

16   to   18   1 

3  manho 

1   manho  Oft           65  00 

i  1  ... 

3   manholi  a.   U    to  86   fl  1 

■    Rush    tanks.  ,  .  00 

yd    roi  k  excnviition 
11 
foundation 

1.26  1   no 

, '";''•,  <■■'•'•''  ' ■■■  •         1 

n  in    tinibei    1  heal  lilna  :;  ,  0,1 

m  nl    plant    i  ii 

I  000  00 

Totali      f121.11  , 


c 

O.sn 
0.90 

1  .10 
1.30 
1.70 

1.90 

2.25 

3.00 

3.50 
0.80 
1.00 
1.15 
1.25 
1.75 
2.00 

2  .  25 


1.10 
1  .20 
1.30 


3.40 
3.60 

4   30 

4.50 

4.50 


14.00 

15.00 
0.40 
0.511 
0.75 
1  .00 
1  .  25 
0  ,1  I 
0.06 
0.08 
II.  12 
0.15 
0  1 ,; 
0.18 
n  20 
0.25 
2 .  00 


7 

5o 

10 

nn 

10 

11,. 

in 

00 

10 

O.I 

111 

.... 

10 

0,1 

30 

,01 

,,,, 

,01 

I" 

DO 

45 

on 

,0, 

no 

66 

00 

.' 

,,,, 

75 

,,,, 

80 

00 

nn 

1 

in 

3 

no 

1 

on 

1 

1 

1 

80 

.,, 

0,1 
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Bids   received   until   June  25,  1914. 

State  Highway  Improvements 

NOTICE  TO  CONTRACTORS: — State  of  New  York — Office 
of  the  State  Commission  of  Highways,  Albany,  N.  Y. — Pursu- 
ant to  the  provisions  of  chapter  30,  Laws  of  1909,  as  amended 
by  chapter  646,  Laws  of  1911,  and  chapter  80,  Laws  of  1913, 
sealed  proposals  will  be  received  by  the  undersigned  at  the 
office,  No.  55  Lancaster  Street,  Albai:y,  N.  Y.,  at  1  o'clock 
P.   M.,   on   Thursday,   the   25th   day   of  June,   1914,   for   the   im- 


County 


Delaware 

Genesee 

Lewis  ; 

Lewis 

Lewis 

♦Madison 

Oswego 

Oswego 

Ontario 
Ontario 
Rensselaer 


Renseelaer 
Rensselaer 

St.  Lawrence 
Schoharie 
Suffolk 
Sullivan 

Steuben 

Westchester 
♦Madison 


Hy.  No. 


5340 
5493 
1193 
1191 
1192 
5492 
5486 

5487 

662 

1196 

1119-A 

1194 
981-A 
I  1116-A 
\  1115-A 

5497 

5494 

5488 

5490 

5253C 

5356 

1160 


Name  Approx. 
Length 

Fairhaven  Village  1 .  82 
Elmira  City:     Division  St.  and 

Grand  Central  Avenue  1 .  14 

East  Branch-Sullivan  Co.  Line,  Pt.  2  6 .  84 

Batavia-Stafford,  Pt.  2  0.27 

Lowville-Croghan  9.17 

Carthage-Naumburg,  Pt.  2  6.38 

Nauinburg-Croghan  5.73 

Hamilton-Bouckville  5.79 
( Iswego  City:  West  Seneca  St.,  West 

Bridge  Street  1 .  13 
Oswego  Citv:   East  Ninth  and  Oneida 

Sts.  and  State  Road  1.47 

Rushville-Gorham  6.06 

Gorham-Stanley,   Pt.   2  1.89 

Troy  City:  Spring  Avenue  1.72 

Rensselaer  City:  High  St.  0.39 

Dcfreestville-Couse  3.14 
Cast  let  on-Rensselaer 

Parts  1  and  2  1.91 

Ogdensburg-Waddington,  Pt.  1  9.79 

Schoharie  Village:     Main  Street  0.70 

Patehogue-Moriches  12.89 
Monticello  Village-Broadway  and 

Jefferson  Sts.  1.56 

Jasper-Addison  4 .  37 

White  Plains  Village  2.24 

Oneida-Munnsville,  Part  1  4.96 


REPAIR 


Rep. 

Cont.         Class  of 

No.  work 

660    Concrete 

No  guarantee 

830    Hit  Mac.  and 

II  .1  l     Appl.,  part- 
ly guat B     Bed 


Rd. 

No.         County 


508  Albany 


Name  Town 

Selkirk-Coeymans  Coeymans 


505  Chenango  Norwich-N.Norwich       Norwich  & 

No.  Norwich 
(11)7    Hit  Mac.  and 

CO.  Appl.,     part- 

mteed  5092  Dutchess         Red  Hook-Rhinebeck    Rhmebeck 

868    II  i    T    H. .t,  appl. 

No  guarantee  841  EsBex  Crown  Point-Fort  Henry     Crown 


',',1     Hit    Mac. 
guaranteed 


662    BK  Ma-', 
gam 


..  e  ii  c  t  c  Appi. 

No  gtl 


Pt.  &  Moriah 

l.Vi   Herkimer  Little  Falls- 1-:    ''reek     Manlieim.v. 

.1  .'i   Montgomery    E.Creek-8t.  Johnsville    St.  Johns- 
5028  East  Creek  villc 

:a'.t  Madison         Georgetown  Georgetown 

811  ( leoigetown-Otselic 

New  Windsor 

164  Orange  Chester- Vails  Gate  Cornwall 

Blooming- 


.",77     Hit   M 

H.C.I    '  old 

f - . r  t )    gu  u  mtei  'I       136  Ma  nan  Jenono   I  urnpike- 

Plalnview  Oyster  Bay 

6M    p.,.  '  i  ..     i 

binder,  guaranteed   8006  Rockland         Pearl   Rtver-  Orangetows 

Manuel  Olarkstown 

nteed  '   '  ■    I  '"  Wilton 

1171 1     '■'■ 

H.C.I    I  old  ippl      J231   '■'■■   •  <  i    '■•  hlti    i'1  in  i         Qreon- 

U  Lite  Hliiii,     l:    .  burg 

u 

664    '    <■    Ippl  '.I  Bl 

I  it  Wc  iU  he>tei      I  '  ■ 

Echo   i  r—  .... 

Hen  Cnetli 

\1l      I  I  : 

Irmonk 

20  w  hlu    PI  il      I  ro 


\|.i.l 


Haps,  plans,  specifications  and  estl  <       ■  i  n  and 

jned   at    tbs   office   of   the  Commission   In 

ind        i       I  tt  Ivl  Ion    i  d 

,,,i   ii    Wb  I  Whits   Plains,  rf   v..  rnr 

■..,    i  in  tin   countlss  or  Dutchess,  Nassau, 


Orange,  Rockland,  Suffolk,  and  Westchester;  also  at  the  office 
of  Division  Engineer  Harvey  O.  Schermerhorn,  Humane 
Building,  Albany,  N.  Y.,  for  contracts  and  highways  in  the 
counties  of  Albany,  Essex,  Rensselaer,  and  Saratoga;  also  at 
the  office  of  Division  Engineer  Theron  M.  Ripley,  Cleveland 
Building,  Watertown,  N.  Y.,  for  contracts  and  highways  in 
the  counties  of  Lewis  and  St.  Lawrence;  also  at  the  office  of 
Division  Engineer  James  H.  Sturdevant,  Chamber  of  Com- 
merce Bldg.,  Utica,  N.  Y.,  for  contracts  in  the  counties  of 
Herkimer,  Madison,  and  Montgomery;  also  at  the  office  of 
Division  Engineer  Howard  E.  Smith,  901  Press  Building, 
Binghamton,  N.  Y.,  for  highways  in  the  counties  of  Chenango, 
Delaware,  Schoharie,  and  Sullivan;  also  at  the  office  of  Divi- 
sion Engineer  Charles  J.  McDonough,  433  South  Salina  St., 
Syracuse,  N.  Y.,  for  contracts  and  highways  in  the  counties 
of  Cayuga,  and  Oswego;  also  at  the  office  of  Division  Engi- 
neer Perry  Pilkin,  423  Cutler  Bldg.,  Rochester,  N.  Y.,  in  the 
counties  of  Genesee  and  Ontario;  also  at  the  office  ^:C  Division 
Engineer  Frederick  S.  Strong,  St.  Ann  Federation  Bldg., 
Hornell,  N.  Y.,  for  contracts  .and  highways  in  the  counties  of 
Chemung     and   Steuben. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

Proposals  for  each  contract  must  be  presented  in  a  sepa- 
rate sealed  envelope  endorsed  on  the  outside  with  the  number 
of  the  highway  or  repair  contract  for  which  the  proposal  is 
made.  Each  proposal  must  be  accompanied  by  a  draft  or 
certified  check  issued  by  a  national  or  State  bank  in  good 
credit  within  the  State  and  payable  at  sight  to  the  order  of 
the  State  Commission  of  Highways  for  an  amount  equal  to 
at  least  five  per  cent,  of  the  amount  of  the  proposal  which 
such   draft  or  check  accompanies. 

This  draft  or  check  will  be  held  by  the  Commission  until 
the  contract  and  bond  are  duly  executed. 

The  successful  bidder  will  be  required  to  give  a  bond  for 
fifty  per  cent,  of  the  amount  of  the  contract,  such  bond  to  be 
executed  by  a  Surety  Company  to  be  approved  by  the  Commis- 
sion, or  a  bond  secured  by  the  deposit  of  collateral  securities 
to  be  approved   by  the  Commission. 

The  right  is  reserved  to  reject  any  or  all  bids. 

JOHN  N.   CARLISLE.   Commissioner. 

R.    K.    FULLER,  Secretary. 


Hi. Is.    received    until    July    10.    1014. 

Proposals  for  Brick  Rood 

Tampa,    Flu.,  June   S,    1914. 
Sealed    proposals    will    be    received    ut     the    office    of    the 
County    Commissioners    of    I  llllsliiirini.uli    County,    I'Toridu,    until 
10    A.M.,    July    loth,    mil,    for    furnishing    paving     brl 
blocks,    wood    or    granite    curb,    doing    the    necessary    haulln 
grading  and  laying  the  curbing  and   blocks  upon   the  TampJj 
Plant    City     Road     in    said    County.       Plans    and    specifications 

(.111     lie     seen     .'Il      the     olliee     of     lite      Engineer     of     rnads.         HhhlorS 

Bhould  personally  examine  tin-  location  or  tin'  proposed  work, 
and  aoqualnl  themselves  with  nil  attending  conditions.  Ths 
Road     Englneei     will    furnish    bidders    with    blank    forme    "f 

proposals;  no  proposal  "ill  be  considered  unless  submitted  on 
such  forms,  All  proposals  must  !"■  iiccMmipniilotl  by  u  cor- 
ini.ii  check,  made  payable  to  the  Board  of  County  Commis- 
sioners of  Hillsborough  County,  for  one  (l';{)  per  cent  of 
the  amount   of  their  bid. 

The   quanl nies  are   api tej      orUi 

,  .. 1 1 1 1 1 1  ::,,  rd      "i    I,,  i,k   pavement,  of  No,   t   brlori   B'   wide 
..i    L28, I  s.i  Yds    of  brick  pavement,  of  No,  2  brick   IB'  wide. 

IE  I    21  I      eel      nl      Ql  nlllle     or     Wood      f  lull. 

The    ili-  lil    Is    reserved    to    roject    nn>     ..t     nil    Mils.       Ad 

nil     bids     to    the     Clark:     Of     thj      County      Commissi rs,      Mr 

W,     P.    Culbrenth,    Tumpn,     CI  i  .     olnlnlj     markli 

"IiIiIh   fur    the    furnl   i ■    ol    material    and    construction   of 

i. in  I     iptween    Tnmpn    and    I'lnnt    City,    I'nr    lllllsh. ft 

C,,„„|y." 

For  further  Informal i Ij    to  Jnmei    Riddle,   Knglnsst 

.,r    Roads,    i h    i  lounl  i .   Tampa,    B*l la. 


it 
i. 
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nn.i ■'■•  '  '  ' ■:::!■ '!;;■:  :^ 


•  Denotes    work    advertised    in    ENGINEERING    NEWS. 

+  Denotes    contract    awarded.        The     names    of     bidders   awarded     contracts    are    set 


in     CAPITALS. 


RAILWAYS 

New  York — (Borough  of  Queens) — Long  Island  R.R. — This 
company  has  been  ordered  by  the  Public  Service  Commission 
to  double-track  its  line  on  New  York  Ave.,  between  South 
St.  and  Farmers  Ave.,  Borough  of  Queens.  G.  B.  Gunn,  Ja- 
maica   (L.   I.),   N.    Y.,    is   Supt.    of   Const. 

Pennsylvania — Berks  &  Lancaster  Ry. — This  company  was 
chartered  June  15,  with  $200,000  capital,  to  construct  a  line 
from  Lititz,  Lancaster  County,  to  Womelsdorf,  Berks  County, 
Penn. 

Pennsylvania  R.R. — This  company  plans  to  construct  an 
entire  new  line  from  Lovelis  to  Corry,  Penn.  Bids  are  being 
received.  Alexander  C.  Shand.  Philadelphia,  Penn.,  is  Ch. 
Engr. 

West  Virginia — Baltimore  &  Ohio  R.R. —  ihis  company,  it 
is  reported,  plans  to  construct  a  branch  line  from  Fairmont, 
W.  Ya.,  to  Palatine.  W.  Va.  F.  L.  Stuart,  Baltimore,  Mel.,  is 
Ch.   Engr. 

North  Carolina — Maxton,  Alma  &  Southbound  R.R. — This 
company  plans  to  construct  an  extension  about  75  miles 
long.      A.    J.    McKinnon,    Maxton.    N.    C,    is   Pres. 

Central  Carolina  R.R.- — Elections  on  the  issuance  of  bonds 
for  $'' 5,000  each  to  aid  this  company  in  the  construction  of  its 
proposed  line  have  been  authorized  to  be  held  in  Hallsville, 
L  i.lahville,  Limestone  and  Wolfcrape  Townships.  The  con- 
pany  proposes  to  construct  from  Lillington,  N.  C.  to  Swans- 
boio,  N.  C.  110  miles.  W.  J.  Edwards,  Saim.nl.  N.  C,  is  in- 
terested.     Noted   June   IS. 

Georgia — Southern  Ry. — The  Georgia  Railroad  Commission 
has  granted  the  application  of  the  Atlanta  &  Charlotte  Air 
Line  Ry.  (Southern  Ry.),  to  issue  $20,000,000  in  bonds  for 
second-track  work  from  Charlotte,  N.  C,  to  Atlanta,  260 
miles,  YV.  H.  Wells,  Washington.  D.  C,  is  Ch.  Engr.  Const. 
Noted    June    8    under    North    Carolina. 

Atlanta,  Birmingham  &  Atlantic  R.R. — This  company  has 
been  sold  to  the  bondholders.  It  is  reported  that  it  will  be 
reorganized  under  the  name  of  the  Atlanta.  Birmingham  & 
Western  R.R.  Plans  for  reconstruction  work  are  under  con- 
sideration.     E.    T.    Lamb,    Atlanta,    Ga.,    is    Gen.    Mgr. 

Alabama — Alabama  Great  Southern  R.R. — This  company 
will  award  contracts  in  about  four  weeks  for  second-track 
work  from  Birmingham,  Ala.,  to  Mobile  Junction,  Ala.,  14 
miles,  and  from  York.  Ala.,  to  Meridian,  Miss.,  28  miles.  C. 
Dougherty,   Cincinnati.    Ohio,    is  Ch.    Engr. 


Louisiana — Vicksburg,  Alexandria  &  Southern  Ry. — This 
company,  it  Is  reported,  plans  to  award  all  contracts  soon  for 
the  construction  of  its  proposed  railroad  across  Louisiana 
from  northwest  to  southeast.  J.  F.  Sheply  of  the  St.  Louis 
Trust  Co.,  St.  Louis,   Mo.,  is  Pres. 

Tennessee — Holston  Valley  Ry. — See  item  under  Electric 
Railways. 

+  Keii(iukv — Norfolk  ft  Western  Rv. — This  company  has 
awarded  the  contract  to  MASON  ft  HANGER,  Lexington,  Ky„ 
for  the  construction  of  a  second  main  track  from  Waverly  to 
Dlsputanta,  Ky.     J.   E.  Crawford,  Roanoke,  Va.,  is  Ch.  Engr. 

•f  Kentucky — Illinois  Central  R.R. — This  company  has 
awarded    contracts    as    follows   for   grade   reduction    work    in 

Kentucky:    ! u.yd.    near   Iron    Hill,    Ky,   to   the    WALSH 

CONSTRUCTION  CO.,  Davenport,  Iowa:  400. cu.vd.  at  De- 
Ian.,  v.    Ky..    and     7". u.yd.    al     Grand      Rivers,     Ky.,     to 

WINSTON  BROS.,  Minneapolis,  Minn.:  1  L'o.non  cu.vd.  near 
Princeton,  Ky.,  to  H.  D.   HODGES,  Birmingham,   Ala. 

l..-iiliick>  -WaslotO  .v  Black  Mountain  R.R.  (Louisville  & 
Nashville  R.R.) — This  company  plans  to  construct  a  16-mlle 
i  xt.  union  Into  the  Letch  r  County,  Ky.,  coal  fields  ll.  C. 
Williams,   Louisville,   is  ch.    Engr,   <  !o 

Ohio — TrI-State   l:iv   Co.     See   Item   under   Michigan. 

Michigan — Tii-si    i.      i.  Co       This    company    Is     making 

■    for    Its    proposed    18-mlle    line    from    Hillsdale,    Mich., 

Ohio.       This    is    a    portion    of    the    company's 

i   line  from  Adrian,   Mich.,   t,.   Elkhart,   Ind. 
The  pany    is   considering    the   construction 

I  lorn    Adrian.    Mich.,    to   Jackson,    Mich. 
Minnesota — North,  in     Pacific     Ry        This     company     plans     to 

i    b    brand from    B     ch,  N     D.,   26    miles   south- 
In    Golden    Valley.      W.    I..    Darling,    st.    Paul,    Minn.,    is 
Ch,   Engr. 

Minneapolis  A  Central   Mini  Phis  company  will 

award 

from  st.  clou. i,  Minn.,  to  Minneapolis,  Minn.  i:.  r,.  Potter, 
,\i  Inneapolls,    is   Inti 

Kansas     North   A   South    Rj  pany   has   I n   In- 

ited  with  a  capital  ol   ,* >  for  the  purj 

structlng  a  railroad.   200   miles   long,   from    Wlohl 

iia.  Kan.,  and  Washington,  Kan.    j.  R,  Burton,  Sauna, 
Kan  ,  is  Intel  ■ 

North   Dakota     Northern    Pacific  Ry      This  company  plans 

i"  <M i   i  illroad   1 1  om   Motl     v    D 

ch,  N.   D.     W,   i.   Darling,  8t,   Paul,   Minn,  is  Ch,   Engr. 
Montana     I  iitte    Wl    li  •   R.R.     The  MncArthur- 

Perks  Co..  New   fork,  N,   ) ..  and  Chicago,  in.,  plana  to 


work  in  August  on  this  company's  proposed  line  from  Divide. 
Mont.,   to  Jackson,   128    miles.      Noted  June   11. 

-Missouri — Chicago  &  Alton  R.R. — This  company  has  ap- 
plied to  the  Missouri  Railroad  Commission  for  permission  to 
issue  ?5S5,000  in  bonds  for  improvements  to  its  lines  in  Mis- 
souri.     H.  T.   Douglas,  Jr.,   Chicago,   111.,   is  Ch.    Engr. 

Texas — Beaumont  &  Great  Northern  R.R. —  (Missouri,  Kan- 
sas &  Texas  Ry.) — This  companv,  it  is  reported,  plans  to  con- 
struct an  extension  from  Weldon,  Tex.,  to  Bremond,  Tex..  7", 
miles,  to  connect  with  the  Houston  &  Texas  Central  R.R.  A. 
M.   Acheson,    Dallas,   Tex.,   is  Ch.   Engr.      M.   K.    &   T.   Ry. 

TWmliiiiKti.il — Oregon-Washington  R.R.  &  Navigation 
Co. — This  company  has  awarded  the  contract  to  TWOHY 
BRI  IS.,  Portland.  Ore.,  for  constructing  its  proposed  line  from 
Chambers   Prairie   Station    to   Olympia,    Wash.,    ~y>    miles. 

California — San  Diego  &  Arizona  Rv. — This  companv,  with 
offices  in  the  Union  Bldg..  San  Diego.  Calif.,  is  asking  for 
bids  on  46.21  miles  of  grading  and  tunneling  in  San  Diego 
County,  from  a  point  near  the  international  boundarv  line 
west  of  Campo  easterly  to  the  vicinity  of  Carriso  Pass.  The 
bids  must  be  in  not  later  than  June'  30.  The  distance  has 
been  divided  into  four  contracts,  one  of  which  will  take  in 
the  Carriso  Gorge,  where  there  are  IS  tunnels  aggregating 
22,000  ft.  and  stretches  of  very  heavy  work.  Contractors  are 
invited  to  bid  on  one  or  all  contracts.  E.  J.  Kallright.  San 
Diego,    is   Ch.    Engr.      Noted    June    lv 

The  Business  Stability  Association  of  Pasadena,  Calif.,  it 
is  reported,  has  approved  a  plan  to  construct  a  railroad  be- 
tween Los  Angeles.  Calif.,  and  Pasadena.  It  will  be  part 
subway  and  part  elevated.  T.  D.  Allen.  Comr.  of  Pub.  Wks.. 
Pasadena,   is   interested. 

Alberta — Western  Dominion  Ry. — This  companv  plans  to 
award  contracts  this  summer  for  its  proposed  202-mile  rail- 
road south  from  Calgarv.  Alta.  L.  K.  Jones  is  Asst.  Deputv 
ilinister    and    Secy    Dept    Rys.    and    Canals.    Ottawa.    Ont. 

Xlberta — Canadian  Northern  Rv. — This  companv  plars  to 
start  work  in  July  for  grading  work  from  Hanna  to  Medi- 
cine Hat,  Alta.  M.  II.  MacLeod,  Winnipeg.  Man.,  is  Gen.  Mgr. 
and  Ch.  Engr. 

British  Columbia — Northern  Pacific  Mines,  Ltd. — This  com- 
pany, of  Prince  Rupert,  B.  C.  will  construct  a  3S-mile  railway 
to  develop  several  hundred  acres  of  iron-ore  land.  Capital, 
$600,000. 

ELECTRIC    n.VILW   II- 

Milford.    Mass. — The    Dedham    &    Medfield    St.    Ry.    and    the 

Medfleld  St.  Ry.,  the  latter  having  suspended  operations  in 
October,  were  bought  recently  bv  a  new  corporation,  the 
Dedham  ft  Medway  St.  Rv.  Co.,  ami  will  he  operated  bv 
the  Milford  &  Oxbridge  St.  Ry.  Co.  The  total  length  of  the 
system  taken  over  is  21  miles  and  of  this  14  miles  will  need 
considerable  rebuilding,  as  it  has  not  been  operated  for 
eight  mouths  Walter  L.  Adams  is  Oen.  Mgr.  of  the  Milford 
&   I'xbridge  Co. 

Bridgeport,    Conn.-  The    Wilkenda    Land    Co.,    211    Newfleld 

Bldg..  Bridgeport  is  receiving  bids  for  the  construction  of 
about  three  miles  of  electric  railway  from  Stratford  to 
Lordship  Manor  on  the  Sound. 

Ilufialo.  N.  Y.—  The  International  Ry.  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  construct  an  electric  rail- 
way on  Tracy  St.  to  connect  the  Grant  St.  line  with  the 
Elmwood  and  Hoyt  St.  lines.  J.  A.  McKenna,  Buffalo,  is 
Secy. 

Kcaiishurg.  N.  J. — The  City  Council  has  granted  a  fran- 
chise to  the  jersey  Central  Traction  Co.  to  extend  its  line 
on  Palmer  Ave.  to  the  landing  of  the  Keansburg  steamboat 
Co.     Samuel    Barnes,   Keyport,    Is  Gen.   Supt.  and   I'm.   Aut. 

Mount  Holly.  V  .1.  The  Public  Service  Ky.  Co.  is  consider- 
ing the  construction  of  a  line  from  Mount  Holly  to  ll:iminnil- 
ton,  via  Medford,  Lumberton,  Indian  Mills  and  Atslon.  R  E. 
Danforth,   Newark,   is  Gen     Mgr, 

Newark,   N.  J,     The    Public   Service    Ry.   Co    has  made  ap- 
plication   lo    tlie    Board    Of    Works    for    traction    tranche 
follows     Rector  st..   single   track    line;    Parkhural    st  .   single 

track    line,  and    In    Park    Place,   double    track    line.       1:     I' 
forth,   Newark,   Is  Gen.    Mgr. 

«;ro\e   City,    ivim       \    franchise    '  inted    to   the 

Northwestern   Traction    Co.    for    the   construction    of  an 
tile  rallwaj    through  Grove  City.     This  is  pari   of  a  proposed 
iv   and   sii 
Butler,   is  Interested, 

llnckli.ii.ii.il!.    V\  .    \  ii.      C      II      Shanley,    Cincinnati.    Ohio,    is 

Interested    in    the    construction    of   an    electric    railway    from 

Buckhannon   to  Weston   to  connect    with   the  proposed    trolley 

.•in   Clarksburg   to   Phtllppl. 

Charleston,    B.    c.     clans    are    being    considered     by     the 

Charleston  Consolli  ...    for  the  con 

in    of   all    .li-.  trie    railway    through    ChlCOra     Park.    North 

Charleston.     George  n.  Waring,  Charleston,   Is  Vlce-Pres    and 

ilen.      Mgr. 

Bristol,    icon.     The  Holston  y.,ii,  ■    Rj    Co..  Bristol    Tenn., 

will   convert    a    C'-milo   sto.m.    .    ...I    to  a    li...  ti..n    1  \ 

plan)    win   be  built   at    Bristol. 
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Lancaster.  Ohio — The  City  Council  has  granted   a   franchise 
to    the    Lancaster    Traction    &    Power    Co.    for    a    period    of    2:, 
to    extend     several    of    its    lines    in    Lancaster.       H.     B. 
.    Lancaster,    is   Pres.,    Gen.    Mgr.    and    Pur.    Agt. 

Springfield,  Ohio — The  Springfield  Ry.  Co.  will  extend  its 
line   on  Lowrey  Ave.  George  C.  Towle,  Dayton,   is  Gen.   Mgr. 

Yonngstown,  Ohio — According  to  press  reports,  H.  W. 
Davis  is  interested  in  the  construction  of  an  electric  railway 
from   Youngstown   to  Canfield. 

Detroit,  Mich. — The  Detroit  United  Ry.  Co.  will  construct 
an  electric  railway  in  the  Fourth  Ward.  F.  W.  Brooks,  De- 
troit,   is    Gen.    Mgr. 

Grand  Rapids,  Mich. — The  Grand  Rapids  Ry.  Co.  has  been 
granted  permission  to  extend  its  line  on  Madison  Ave.  from 
Hall  St.  to  Burton  Ave.  W.  B.  Livingston,  Grand  Rapids, 
is   Pur.  Agt. 

Aurora.  111. — The  Aurora.  Plainfield  &  Joliet  Ry.  Co.  has 
been  incorporated  to  operate  an  electric  railway  from  Aurora 
to  Plainfield  and  Joliet.  The  incorporators  are  W.  A.  S. 
Mulligan,  J.  C.  Hauronic,  Robert  Oehmig,  O.  P.  Steward  and 
Frank   P.  Page. 

■rWatertown,  Minn. — The  Electric  Short  Line  R.R.  Co.  has 
awarded  a  contract  to  ROUFS  &  PFLEGHAAR  CO..  Minnea- 
polis, for  grading  its  electric  railway  from  Watertown  to 
Winsted. 

fasper,  Wyo. — The  City  Council  has  granted  a  franchise 
to  John  B.  Fleming  to  construct  and  operate  an  electric  rail- 
way in  Casper. 

Fulton,  Mo. — F.  S.  Mordaunt,  of  Chicago,  111.,  proposes  to 
construct  an  electric  road  from  Fulton  to  Montgomery  City 
and  Columbia,  with  a  city  system  there,  and  extend  it  to 
Jefferson    City. 

Port  Worth,  Tex. — The  Fort  Worth  Southern  Traction  Co. 
!,.,-  i  ,  m  l'i.i:  I.  I  permission  t<i  clianu,.  its  name  l"  tin  Tar- 
rant County  Traction  Co.  This  company  will  build  an  elec- 
tric interurban  line  from  Fort  Worth  to  Denton.  George  H. 
Clifford    is   Gen.    Mgr. 

F.  W.  Ferguson  is  interested  in  the  project  to  construct 
an  electric  interurban  railway  from  Fort  Worth  to  Mineral 
Springs,    about    GO    miles. 

Orance,  Tex. — A.  M.  Hodges  and  associates.  Orange,  have 
been  granted  a  franchise  to  construct  and  operate  an  electric 
railway    in   Orange.      Noted    June    4. 

Port  \rthur,  Tex. — The  Pier  Ry.  Co.  has  been  incorporated 
to  construct  and  operate  an  electric  railway  in  Port  Arthur. 
The  incorporators  are  J.  W.  Williams.  K.  M.  Smith  and  C.  N. 
Hosier. 

Temple,  Tex. — The  City  Council  has  granted  a  franchise 
to  the  Southwestern  Traction  Co.  for  the  construction  of  an 
electric  street  railway  on  certain  streets  of  the  city.  The 
stem  will  be  operated  in  connection  with  the  inter- 
urban line  of  the  company  that  will  connect  Waco  and  Aus- 
t  in.      Noted    .Tun.    1  g 

Turaiin,  Ariz. — According  to  press  reports  a  company  is 
being  organized  to  construct  a  1.1-mile  electric  railway  in 
Tucson  from  Stone-  St.  t..  Pastime  Park. 

Seattle,  Wash. — The  Puget  Sound  Traction.  Light  &  Power 
Co  contemplates  the  construction  of  a  street  railway  on 
Ravenna    Blvd.     E.  C.  Gaumnitz,   Seattle,   is  Pur.  Agt. 

San  Bernardino,  Calif.  —  Plans  are  being  considered  by  the 
Pacific  Electric  P.v.  Co.  for  the  reconstruction  of  its  electric 
railway  from  Highland  to  San  Bernardino.  F.  W.  Taylor, 
!  i  Pur    A  g t 

+  S:in  Pranclaco,  Calif.-  The  Board  of  Public  Works  has 
awarded  a  contract  for  the  installation  of  tin  overhead  elec- 
trical   conductors    for    tin-    municipal    railway    line    to    H.    S. 

TITTl.l 

San     Jane,     Calif.     Tin     San     Francisco-Oakland     Terminal 
the    construction    or    an    electric    line 

i  o  ■       Ti"    cost  of  1  iii--  a  n.i   i  he 

tern     fill  h        i'o-i        I   '  '  i, \n.ireu     W. 

Mi  i.i  mi  Mgr. 

Hamilton,    urn.       The      \\  •  •  Council     has 

.     to    thi     Hamllti    i    Street    Ry.   <  !o.   to   con- 
struct   and    operati  trie     lailway    on    Main    St.     from 
I  enllworth    Ave.      Edward    P.    Coleman.    Mam- 
Mr- 1 

Wlndoor,  Ont.  The  international  Suburban  Ry.  Co.  is  be- 
ing   organized    for    the    purpose    oi     constructing    an    electric 

rid  Kent  C t  ies,   I  Int.,   and   to  con- 

vith  Detroit     Men.      Rodd,   Wigle  &    \i,  i, 

■ 

Medicine    Hat,     \n».  ■ I ila  tei     I  he 

elect  I  he    A  nsley   Spu  i    to 

the  v.  ■ 

LIGHT,    HE  vi      \  M>    row  i.it 

+  fi,,hi,,,,.    Haas      Tin     contn 

ppat  at  ui      In     t  hi      \\  •  Hi     Scl i     ha        i 

the    Hch< ■  on    to    the    P.    J.    si'l.- 

i    .1     iin 1 1, 

^l  I  08  - ,     J.     P. 
IcM  60;    Ji h     [». 

i  a,  «nii-.     Mil-*,     'iin      Metropolitan      W &      Rev 

'  I 



Ureal     Barrlnjiton,    Maaa.     The    On  lectrli 

,     i  ...     i  i  ,  .. 
1 Ii 

Mi heater,     <  ona 

+  -.    | r.      •    ..111..         V.    Il.l.l  A  \l        III 

on    inn-   1 1  om   VVati  rl 


New   Hope,   I'enn. — The   Bucks   County   Electric   Co.    has   ap 
plied   to  the  Borough   Council  for  permission   to  install  a    local 
electric-light  and   power  system.      W.   H.   Janney,   Newtown,    is 
Mgr. 

Seward,  I'enu. — According  to  press  reports  the  Citizens 
Light,  Heat  &  Power  Co.,  Johnstown,  contemplates  the  estab- 
lishment of  a  central  power  plant  at  Seward.  P.  J.  Morrisey. 
Johnstown,    is   Gen.    Mgr. 

-fcTarentum.  Penn. —  (Official) — Bids  will  be  received  by  the 
Borough  Council  until  July  13  for  the  construction  of  a 
reinforced  concrete  power  house.  Leo  Hudson,  House  Bldg., 
Pittsburgh,  is  Consult.  Engr.  W.  A.  Gibson  is  Borough  Secy. 
West  Chester,  I'enn. —  Plans  are  being  considered  for  the 
construction  of  a  municipal  electric-light  plant  at  West 
Chester. 

Hot  Sprinft-s,  X.  C. — The  industrial  Power  Co.  recently  in- 
corporated   will    establish   an   electric   power    plant. 

Abingdon,  Va. — According  to  press  reports  the  Abingdon 
Water  &  Power  Co.  contemplates  the  construction  of  a  power 
dam  at  the  middle  fork  of  the  Holston  River  near  Abingdon. 
J.  H.   Hines,   Abingdon,   is   Secy,  and   Mgr. 

Bay  Minette,  Ala. — Plans  are  being  prepared  for  the  con- 
struction of  a  municipal  electric-light  plant.  J.  M.  Franklin 
is   Clk. 

llnrkesville.  Ky. — George  H.  Greenup  will  establish  an 
electric-light    plant    and    water    system    at    Burkesville. 

Louisville,  Ky. — The  Louisville  Gas  &  Electric  Co.  contem- 
plates the  expenditure  of  $478,361  for  constructing  an  ex- 
tension to  its  plant  on  Washington   St. 

Cleveland,  Ohio — Bids  will  be  received  at  the  office  of  the 
Commissioner  of  Purchases  and  Supplies,  Room  513,  City  Hall, 
until  noon,  July  3,  for  electric  meters  for  the  municipal  elec- 
tric-light plant.  F.  W.  Ballard,  is  Comr.,  Dept.  of  Heat  and 
Light. 

Mason,  Ohio — An  expenditure  of  $14,000  is  planned  for  the 
improvement  and  extension  of  the  municipal  electric-light 
plant. 

+  Anderson.  Ind. — Bids  have  been  received  by  the  Board  of 
Public  Works  for  the  installation  of  an  ornamental  street- 
lighting  system  as  follows:  FISHER-ZAHN  ELECTRIC  CO.. 
Toledo.  Ohio,  $14,551.  (awarded  contract);  Kokomo  Electric 
Co.,  Kokomo.  $15,329;  Hatfield  Electric  Co.,  Indianapolis,  $16,- 
17n.  Richmond  Electric  Co..  Richmond.  $16,548;  Gangle,  Har- 
bough  Co..  Akron.  Ohio.  $17,145;  U.  M.  Nasbaum,  Fort  Wayne, 
$17,735;  W.  H.  Ochletree,  Pittsburgh,  Penn.,  $18,130;  Powell  & 
Dorste.  $18,150;  D.  H.  Durbin,  Anderson.  $20,753;  Freeman- 
Sweeney  Co.,  Chicago,  111.,  $23,915:  Sanborn  Electric  Co., 
Indianapolis,    $26,500.      Noted    May    14. 

Centerville.  Ind. — Bids  will  be  received  bv  the  Board  of 
Commissioners  of  Wayne  Countv,  Richmond.  Ind.,  until  June 
27  for  constructing  a  transmission  line  from  Centerville  to 
the  County  Poor  Farm  and  for  installing  an  electric  system 
in   the  poor  farm  buildings. 

Tell  City,  Ind. — The  city  has  decided  to  issue  bonds  for 
$17,000,  the  proceeds  of  which  will  be  used  for  improving 
its   electric-light  plant. 

i. rami  Itapids.  Mich. — The  Stxth  Ward  Improvement  As- 
sociation will  install  an  ornamental  lighting  system  on  West 
Leonard    St.    to    cost.    $S000. 

Havana.  III. — The  Commercial  Club  is  considering  plans 
for   the   installation   of  an   ornamental   street-lighting  system. 

Spring  Valley,  111. — The  Illinois  Public  Utilities  Commis- 
sion has  granted  permission  to  the  Spring  Valley  Utilities  Co. 
to  construct  an  electric-light  ami  power  plant  at  Annawan 
nil  Cor  the  extension  of  its  transmission  lines  to  Mineral. 
^Sterling.  III. — The  contract  for  the  installation  of 
ornamental  street-lighting  system  has  been  awarded  to  the 
ELECTRICAL  ('( iXSTi;  I'CTH  >N  ,v  MACHINERY  Co.,  p.ock 
'.-land,   at   $7997.     Noted  Apr.   28. 

Trempealeau,    Wis. — Bonds    for   $8000    have   been    voted    the 

l Is    of    which    will    be    used    for    the    construction    of   a 

municipal  electric-light  plant. 

llstcrvillc,  Iowa — Sec  item  under  "Water  Supply  and  Irri- 
gation." 

Hills.  Minn.  Puis  will  soon  be  received  for  the  construc- 
tion of  a  municipal  electric-light  plant.  Earl  D.  Jackson, 
Capitol   Bank    Bldg.,  St.   Paul,    is  Consult.    Engr. 

Pine    River,    Minn.     The    Pme    Rivet     Ele Co.    contem- 
plates  the   extension    of   Its   transmission    line   to    Backus. 
Dayton,  Texi     The    Dayton    Light    &    Power  Co.,    which   has 

been    recentlj    orgri sed    will   construct   an   electric-light    I 

power  plant   at    Dayton.     A.    E.   Kerr  is  Interested. 

Nixon,    Tex.     C.     D,     Puckett     Is    making     preliminary 

■I. Is     I n      in-  I. ill  .il  Ion     01      61  I  i  ll      light     plant      ill 


Nlxo 

San     \iiiiiiiiu.    Tex.     The    electric-light     plant    of    the    Tali 
Gin    .v   'ni   i',,.    which    was    recentlj    destroyed    bj    Are    «iii    be 

"  i i 

i  n „ i on,    okin.     plans    an     i sldered    bj     the    i 

mo  '-I"      i.  ii-  hi     S     Powei     Co      foi     i  he    reconi  1 1  ucl  Ion    of 
now  er    t ' Pi  ut       John   « '.    Kej  a    Is  I  ten,    Mgr, 

M.i, en, I.    Okln.     The    town    item  plate:     the    i  tten   Ion 

an    elei  trii     trunsmlsi  lot -    i    Sha «  nee    to    McLoud,    to 

i  in  i lect roi    --i ami   comim  i .  i  1 1    ii-  iii  in.-       plan 

t..i    ii i    an     i pri  pa  i  iii    b>    the    Peiihain    En 

in:-    Co.,    I  >l.  lahoma    City,    Ol   I  i 

i  .,,,  Iiinil.  ( M    ; .ui    il.  hi    i ItlzeiiH    voted    i" 

01         12   """    I  he    | i,l-     ol     u  huh     will     I ,,|     I,, 

' i  Ion    iii    a     int ml    i  led  i  Ii    in-  hi    plnnt,       Noted 

Dei 

Noiralea,    trla.     The    Clt>    Council    tun     n. d    n    franchise 

to   .  Proto Monti     Man   fli  hi    i i   ti  ui  i  Ion    of 

olectrii    light     iow  ei    plant 

■  'I     ■    I-  -    '  -  Ii      II      l-i     |.l. ml     will     I.ilh-.l 

i ' ng  ham,  of  Pdi  i  land,  i  ii  e 

ii...  ore      Thi     cltj    will    ' Ive   bldi     foi    the   in- 

n i -  te ■  lllvo  St.,   he- 

ll i,    nnd    Ninth     Vvei  .    and    on    Eighth     Vv<       bi  tween 

tli i  on  ..in  si    .  ai    an  .  ■ a  te -  i   oi    $81 


■  i. ,n  ,ii, 

Willam, 
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Hapleton,  Ore. — The  County  Court  recently  granted  to 
Richard  H.  Clow  a  franchise  for  the  construction  and  main- 
tenance of  a  system  of  electric-light  and  power  lines  on 
the  streets  of  Mapleton  and  on  some  of  the  adjacent  county 
roads.  Mr.  Clow  owns  a  large  water-power  site  near  Maple- 
ton,   and  will  soon  start  work  on  his  plant. 

Placerville,  Calif. — The  Western  States  Gas  &  Electric  Co. 
will  expend  $50,000  for  enlarging  and  repairing  its  system 
in  Placerville. 

Rediling,  Calif. — The  California  Power  &  Development  Co. 
will  build  a  power  house  and  transmission  line  20  miles  in 
length  in  the  Fall  River  region  to  supply  power  and  light  in 
thai  localitv.  K.  B.  Bumsted,  of  the  Hannon  Engineering 
Co.,  is  interested  in  the  enterprise.     Charles  Kornel  is  Engr. 

■fTropico,  Calif.— The  NEWBERY  BENPHEIM  ELECTRIC 
CO.,  Stimson  Bldg.,  Los  Angeles,  has  been  awarded  the  con- 
tract at  $51SS  for  installing  the  ornamental  lighting  system 
on   Brand  Blvd. 

Tulare,  Calif. — The  Tulare  County  Power  Co.  will  con- 
struct a  hydro-electric  plant  on  Tule  river,  near  Porterville. 
The  company  will  also  make  extensions  to  its  transmission 
lines.      A   $1,000,000  bond   issue    will   be   made   for  this   purpose. 

+\Vhiftier,  Calf. — The  Southern  California  Edison  Co.  has 
awarded  a  contract  to  the  F.  O.  ENGSTRUM  CO.,  500  Seaton 
St.,  Los  Angeles,  for  the  construction  of  a  reinforced  con- 
crete substation  at  Whlttier,  at   $4888. 

Meduetie,  N.  B. — Plans  are  being  prepared  by  the  St.  John 
River  Hydro-Electric  Power  Co.  tor  the  construction  of  a 
hydro-electric  system.  A  power  house,  dam  and  SO  miles  of 
transmission  lines  will  be  built.  Estimated  cost,  $3,500,- 
000. 

i,..i..I«.ii.  Ont. — Plans  are  being  prepared  by  H.  J.  Glaubitz, 
Ch.  Engr.  of  the  Hydro-Electric  Commission,  London,  for 
the   construction    of   a    new   power   plant    to   cost.    $45,000. 

Calgary,  Alta — Plans  have  been  prepared  for  the  construc- 
tion  of  a  municipal   electric-light   plant    to  cost  $250,000. 

BRIDGES 

+Jay,  Maine — The  Town  Council  has  awarded  the  con- 
tract to  the  CRY  PROS.  CO.,  Wate'rville,  Maine,  for  construct- 
ing the  proposed  concrete  arch  bridge  at  $16,900.  It  will  be  a 
two-span  structure,  285  ft.  long  and  have  an  lS-ft.  roadway. 
iNoted  Apr.   30. 

+  I1.1II111111,  Mass. —  (Official) — The  Board  of  Selectmen  has 
awarded  the  contract  to  the  HANCOCK  ENGINEERING  CO., 
7:i  Chestnut  St.,  Boston,  Mass..  for  constructing  the  Mill  Lane 
Bridge  and  approaches,  at  $15,957.  List  of  bidders  noted 
June   11.     Noted   May  21. 

Central  Falls,  R.  I. —  A  biidge  will  be  constructed  over 
Blackstone  River  to  cost  $00,000.  Central  Falls,  Cumberland, 
R.  I.,  and  the  Rhode  Island  St.  Ky.  Co.  will  each  pay  one- 
third  of  the  cost.      Silas  P.   Cumming  is  City   Engr. 

NuCck,  R.  I. — The  lowest  bid  received  June  10,  for  con- 
structing the  proposed  reinforced  concrete  bridge  at  Natick, 
to  replace  the  wooden  structure  recently  destroved  by  fire, 
was  submitted  by  T.  J.  &  J.  M.  Hvnes,  Springfield,  Mass.,  at 
$10,204. 

Copenhagen,  X.  Y. — The  citizens  have  voted  in  favor  of 
constructing  a  concrete  bridge  over  the  Deer  River  to  cost 
$10,000. 

+Biidgeton,  IV.  J. — Salem  Conntv.  June  S.  awarded  a  con- 
tract to  the  BRIDGETON  CONSTRUCTION  CO..  Bridg.-ton,  for 
constructing  a   bridge   in   the   county,   at   $11, nun. 

Gloucester  City,  !V.  J. — The  War   Department  has  approved 

of  plans  submitted  by  the  Hoard  "f  Chosen  I'"i  ecliol.lci  s  for  a 
bridge  of  the  lift-type  to  the  constructed   over  Newton   Creek. 

South   Amboy,   N.   J. —  The   City    Council   has  approve.!    plans 

for  a    new  bridge  on  Washington    Ave.,   to   b< tructed    over 

the  Rarltan  River.  The  structure  will  be  about  :;:i  ft.  wide, 
of  reinforced  concrete.  It  will  be  built  by  the  Raritan  River 
R.R.      Noterl    Apr.    2. 


Gate  City,  Va. — Bids  will  be  reci  veil  at  the  Clerk's  office. 
Gate  City,  until  noon,  June  29,  for  the  construction  of  a  steel 
bridge,  233  ft.  long,  over  the  north  fork  of  Holston  River  in 
Scott  County.  G.  P.  Coleman,  Richmond,  Va.,  is  State  High- 
way   Comr. 

Parkersburg,  W.  Va. — The  citizens  of  Parkersburg  Dis- 
trict, June  11,  voted  in  favor  of  issuing  $175,000  in  bonds  for 
the  construction  of  a  bridge  across  the  Ohio  River  at  Park- 
ersburg.     B.    F.    Stewart,    Jr..    is    City    Engr. 

Plaquemine,  La. — The  Police  Jury.  Plaquemine,  plans  to 
construct  a  bridge  across  Bayou  Grosse  Tete  at  Indian  Vil- 
lage  Point.      Noted    Mar.    19. 

Akron,  Ohio — Bids  will  be  received  until  11  a.m.,  July  l'i. 
by  the  County  Commissioners  of  Summit  County,  Akron,  for 
constructing  the  substructure  and  superstructure  of  tiu 
Pleasant  Valley  Bridge.     C.  L.  Bower  is  Clk. 

Cleveland,  Ohio — Bids  will  be  received  until  10  a.m.,  July 
in.  by  E.  1;.  Krause,  Clk.  Bd.  County  Commissioners,  Cleve- 
land, for  constructing  the  Brooklvn-Brighton  Bridge.  Esti- 
mated     COSt  I'.l'd.lll    I! 

.  +Columlius,  Ohio — Bids  were  opened  June  16  by  the  Ohio 
Highway  Commission  for  the  construction  of  a  bridge  across 
Black  River  in  Lorain  County  as  follows:  Superstructure 
Standard  Engineering  Co..  Toledo,  Ohio,  $7S47;  Central  Con- 
crete Construction  Co.,  Canton,  Ohio.  $S4:::!:  Modern  Con- 
struction Co..  Fremont,  $S247:  MASSILLON  BRIDGE  STRUCT- 
URAL CO.,  Massillon,  Ohio,  $6S50  (awarded  contract);  Qeorgi 
J.  Bock  &  Son,  Coshocton.  Ohio.  $7995;  Capital  Construction 
Co..  Columbus,  $7995;  substructure:  G.  E.  Scott.  Xorwalk. 
Ohio,  $15,495;  Elvria  Concrete  Construction  Co.,  Elyria,  $14.- 
995;  COLBUNN  BROS.,  $13,S00  (awarded  contract);  Morris, 
McGarain   &   Bassett,    Cleveland,    Ohio,    $14,600. 

Hamilton,  Ohio — The  Commissioners  of  Hamilton  County. 
Hamilton,  have  authorized  the  issuance  of  $800,000  of  flood 
emergency  bonds  in  addition  to  the  $336,000  already  issued. 
The  proceeds  of  the  new  issue  will  be  used  for  the  repair  and 
reconstruction  of  the  bridges  destroyed  during  the  flood  of 
1913.      Fred   M.  Hammerle  is  County  Engr. 

\>w  Philadelphia,  Ohio — Bids  will  be  received  by  the 
County  Commissioners,  New  Philadelphia,  until  July  13,  for 
constructing  a  reinforced-concrete  bridge  over  Sugar  Creek. 
Franklin   Township.      It  will  be  100  ft.  long  and   16  ft.   wide 

+Tiffin.  Ohio — The  contract  for  the  superstructure  and 
substructure  of  Scott  Bridge,  Xo.  91,  Seneca  Township,  lias 
been  awarded  bv  the  county  to  the  MODERN  CONSTRUC- 
TION CO.,  Tremont,  Ohio,  at  $S140.  Bids  were  opened 
June    20. 

■frWapakoneta.  Ohio — The  County  Commissioners  of  Aug- 
laize County  have  awarded  the  contract  to  L.  S.  FOX,  Dayton, 
Ohio,  for  constructing  the  bridge  over  the  canal  at  Fourth 
St.,  .Minster,  Ohio,  at  $12,728.  Bids  were  opened  June  0. 
The  contract  for  the  St.  Marys  River  Bridge,  bids  opened 
same   date,    was   noted   June    18. 

Youngstonn,  Ohio — (Official) — Robert  A.  Boothe,  Asst. 
City  Engr.,  is  preparing  plans  for  a  reinforced  concrete  bridge 
at  Fifth  Ave.  It  will  be  325  ft.  long  and  7n  ft.  wide  of  ribbed 
arch  construction.  The  work  calls  for  3000  cu.yd.  of  eon- 
n  te.  The  city  lias  appropriated  $50.1100  for  the  structure. 
Bids   will  be   received  about  Jul       15. 

Boonville,  lad. —  Bids  will  be  received  until  2  p.m.,  July  7.  by 
the  Warrick  County  Commissioners,  Boonville,  for  construct- 
ing   i'>   bridges.     N.   M.  Spradlej    is  County   Audr. 

+South   Bend,  lad. —  (Official)-    Bids   were    received   June   15 

by  the  Commissioners  of  St.  Joseph  County,  South  Bend,  for 
constructing  a  reinforced  concrete  bridge  over  the  St.  Joseph 
River  at  North  Michigan  St.  The  contract  "as  awarded  to 
CI. K. SKY  &  KUERT  CO.,  Indianapolis.  Iinl.,  at  $93,««X.  The 
proposed  structure  is  shown  In  the  accompanying  illustra- 
tion. It  has  two  80  ft.  arches  and  one  of  116  ft  it  was  de- 
signed bv  Charles   W.  Cole,   City    Engr.     Noted    Ml       21 


l,'i  1  \  1  ni;i  1  n  (  11M  1,1  1 1:  Bridge,  North   Michigan  St.,  South  Bend,  I  m>. 


Trenton,   \.  .1.     The    1  has   ap- 

proved   plans    pi  •  pa  red    by   Theodi 

Trenton,    foi    a    new    bridge   on    I  he    Law    encevllle    Road 
Bhabaconk   Creek. 

Wenonah,  \.  .1.     The  count]    Is  having   plans   p 
a  bridge   to  coi  1      1  0,000 

+  iieihichcm.  iviin.     The   Mir  Ige  Co.  has  award- 
ed   tl ntract    to    the     \i                   1       IARSHALL   O  iNS 

Til  iN    C(  >..     PittsbUl  r  li    .1  o.l     Potl  I  tl  noting 

1  he    , I ■     • thi     Lehigh    Rlvei    In    the    1  astern 

the  city  al  '                                  •    ptei  a   was 

led    to    the    UE  BKKi  IER    CI  INSTRUCTII  >N    Cl  >.. 
loon,  at  $85,000. 

Nantlcokd  Penn  11  mtll  n  .lone  26. 

by   B\    R.   1  lei she  Conti  oiler.   Wll          I              Penn., 

1 1. ei  «  coii   \,i  i.t  Icoke    ind  Wi    I 

iii. .      1 ...  •  1  ...  ■    1  '...  the    in    bi  .1  m  n    ol    t  he    Sus- 

0  ........     I  :  !  " 

Wllkea-Barre,    Penn.     Plana     toi     the    pro 1     brld 

1    \,,,  1  ii    win.      0    rre    1  nd   1  he   Bast    1  Ind,    V 

have  i.e.  ..  1  iii ted  .1       I    M.  Caul 

EDngr. 


Crown    Point,    ind       Bids    will    be    received    until    10    a.m., 
e  County,   Crown   Point, 

.  .     tin 

I111ii111111111.il-..    imi.     (Offtcl    I)     Bids    will    be    received    until 
Julj    1  n  1,1    1  he  Co  .     loners,    Indl  01    con- 

structs prop«    1  '  the  Whll      Rlvei     it 

\\  ;..  1 ton    si  .     1 1.  ipoll  1  lldi     toi     1  his    work     n 

1.     w  .  t.   Patton   is  Counts    Audr. 

ii. .mi,  oil,.,   in, 1.     Blda   will   be   received   until   11   a.m.,   July 

7.  bj   the  ' '.".  1  .  1   \\  hlte  I  !ounl  s     Mont  Icel 

struct.  es    ill     various    parts    .■!     the    county. 

UntJ     Audr. 

\.,i,io->  in,-,  in, 1      Bids   «iii   be   received   until   2   p.m.,  Juiv 
7.    by     W     O     1 1 01  ton.    County     ludi 
constr..  tain  brldg. 

various  parts  oi   the  count) 

Petersburg,  i"d.     Bids  will  be  1 lived  until  2  p.m.,  July  7. 

by  the  Pike  Count)    Commissioners,   Petersburg   for  construct- 
n   Township.     John    D.   G 
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Richmond,  Ind. — Bids  will  be  received  until  June  27  by 
the  Commissioners  of  Wayne  County,  Richmond,  for  bridge 
repairs  to  cost  about  $12,500.  Louis  Bowman  is  County  Audi- 
Bunker  Hill,  111. —  (Official) — Bids  will  be  received  until  1 
p.m.,  June  29,  by  the  State  Highway  Commission,  at  the  Town 
Hall  Bunker  Hill,  for  constructing  three  reinforced  concrete 
bridges  in  Bunker  Hill  Township,  Macoupin  County.  O.  B. 
Conlee  Carlinville,   111.,   is  County   Supt.   of  Highways. 

Cairo,  111. — The  Illinois  Central  R.R.  Co.  will  reconstruct 
its  bridge  over  the  Ohio  River  at  Cairo,  using  the  present 
piers  and  replacing  the  superstructure. 

Hillsdale,  111. — W.  Treichler,  Engr.,  Rock  Island,  III.,  is 
preparing  plans  for  four  reinforced  concrete  bridges  in  Canoe 
Creek  Township,  each  to  be  100  ft.  long  and  have  a  24-ft. 
roadway. 

Iowa  City,  Iowa — The  citizens  of  Johnson  County  have 
voted  in  favor  of  constructing  a  bridge  over  the  Iowa  River 
at  the  foot  of  Burlington  St.,  Iowa  City.  Estimated  cost,  $50,- 
000. 

♦  Waterloo,  Iowa — The  County  Commissioners.  June  10, 
awarded  the  contract  to  the  DES  MOINES  BRIDGE  &  IRON 
CO,  Des  Moines,  for  constructing  17  bridges  in  various  parts 
of  the  county  at   $10,399. 

-rHibbing,  Minn. — The  contract  has  been  awarded  to  GUS 
LISDER,  Hibbing,  for  constructing  five  concrete  bridges  on 
the  Day  Lake,  Connors,  Du  Pont,  Townline  and  Newton 
Roads,  at  $6055. 

+  XorthfieId,   Minn (Official) — Bids   were   received   June   13 

bv  the  Citv  Council  for  the  construction  of  a  bridge  over 
the  Cannon  River  to  replace  the  so  called  Middle  Bridg| 
The  contract  has  been  awarded  to  the  ILLINOIS  BRIDGE 
CO.,    St.  Paul,   Minn.,    at   $17,990.     Noted   June   4. 

Lindsbors,  Kan.— Bids  will  be  received  until  July  S  by 
J  W  Quinn,  Countv  Clk.,  McPherson,  Kan.,  for  constructing 
a  bridge  over  Smoky  Hill  River  at  Lindsborg.  Est. mated 
cost,  $16,000. 

♦  Manhattan,  Kan. — The  Commissioners  of  Riley  and  Pot- 
tawatomie Counties  have  awarded  the  contract  to  the  WEST- 
ERN BRIDGE  CO.,  for  reconstructing  the  Maridahl  Bridge 
across  the  Blue  River,   at  $65S9. 

Paola.  Kan. — Bids  will  be  received  until  noon,  July  7. 
bv  the  Commissioners  of  Miami  County,  Paola,  for  construct- 
ing nine  bridges  in  various  parts  of  the  county.  Carson  Lane 
is  Clk. 

Toneka,  Kan. — The  State  Engineer,  Topeka.  has  prepared 
plans  for  15  concrete  bridges  to  be  constructed  in  Cloud  and 
Jewell  Counties.      Estimated   cost,    $30,000. 

Jackson,  Wyo. — See  item  under  Federal  Government. 

+ i.:ui.    Mont. —  (official) — Bids    were    received,    June    5, 

bv  the  Board  of  Countv  Commissioners,  Choteau,  for  con- 
structing the  proposed  bridge  over  the  Clark  Fork  River  at 
Fromberg.  The  contract  has  been  awarded  to  the  Mp*; 
NEAPOLJS  BRIDGE  CO.,  Minneapolis,  Minn.,  at  $8050.  Noted 
May   28. 

+  +  Diviile.      Mont.  —  The      County      Commissioners,      Dillon, 

Mont      have    awarded    the    contract    to    the    O.    E     PEPPARD 

UltlDGE   CO      Missoula.    Mont.,    for    constructing    the    proposed 

the   BiE    Hole   River  near  Divide,   at  $S998.     Noted 

May   7  and  June   11   under   Dillon. 

tthol.  Mo. — Bids  will  be  received  until  11  a.m.,  July  9,  by 
the  .1. ..  ;  son  Court.  Kansas  City,  Mo.,  for  construct- 
ing two  rein  oi oi  creti    approaches  269   tt.   long  over  the 

Street    railway   tracks  at    Athol.      There  will   be   110  cu.yd.  con- 

i,   footings;   4ti  cu.yd.   concrete   in  columns  and  caps;  230 

concrete   in    girders   and    brackets;    200    cu.yd.   concrete 

In 'floor   Blab    and    curb;    17"    envd.    concrete    in    abutments    and 

winery,    and  I      concrete    in    hand    railing.      Rowland    T. 

Proctor  Is  County  Surv 

ii ii,-i .i.  m...     Kills  will   be  received   until  2  p.m.,  July  6, 

by  Sydney   Wilson,   Counts     Highway   Engineer,   r.loomfield,  for 

truction   oi    a    steel    bridge   across   castor    River. 

Kansas    CKy.    Mo.      Bids     will     be     received     until     11     a.m., 

July   g    by   the   Jackson   County   Court,    Kansas  City,    tor  con - 

rig  new  culverts  and  lengthening  old  ones  on  the  Lake 

|     I      The  work  calls  for  39,930  CU  yd    of  earth  excavation; 

,i     solid    rock    excavation;    463    cu.yd.    plain    concrete: 

reed   concrete:   240   ltn.ft.    18-in.   pipe,  and   oso 

lln.ft.  2l-ln.  pipe.      Rowland  T    Proctor  Is  county  Surv. 

Ki.mi.iih  City,   Ho.      The  bill   authorizing  the  Missouri    l'.iidr. 

irth,    K  in  .   to  i  on   trucl    a   bridge  to  cost 

n     ovr     the     Missouri      Rlvei      near     Kansas     City     lias 

I.        .    .,,,■    n  Noted     Sept       26,     1912. 

Kaunas   <  il>.    Ho.      Th<     Walnut    St,    Viaduct    Association   has 
■  I        t  Llni      R.R       it     Walnut    St.       BIl  I" I 

.       >       i :  ii    i     City    Engr. 

+War>e«vUIe,    Ho      (Official)     The    Cquntj    Court   of  PU; 

,       has    awardt  d    the    contracl     to     the     <  A.N  i '  >N 

FiniDOE   CO.,   Kansas   City,    Mo  ■      a    two-span 

...  ....        pi,  .      ai 

.    opened    rum    '         loted  May  jx. 

+  vi„i,„i,,r.    Tea      Tin     Comml     loners'    Court      ol      Motley 

I    I "   '  •  acting   ■' 

,.,',,  riddle  1  River,  to    AUSTIN  BROS., 

'1.1.11,  Tex.  belnsr  recel  ed  .for  th« 

'■■•    '     '  .  "' 

...  i    lift    bridge    and    two    pll<     tn    tli        Pai 
a  from  Perclval  i    Son,  Countj    I 
port 
+  ~„„    m.i, Tax.  I   "'" 

'dl V6I      the 

.    .     i       er  to  CHARL1  "    Vn 

+  ii, ,,..  r    i  olo  led  contract      foi    the 

,,,,,,..,   av  roiiows; 

i 

Dl         ii-     i 


PUEBLO  CONSTRUCTION  CO.,  both  of  Denver,  Contract  for 
the  structural  iron  work  will  be  awarded  in  July.  Noted 
Dec.    13.    1913. 

tGreer,  Idaho — The  Commissioners  of  Clearwater  and 
Lewis  Counties  have  awarded  the  contract  to  the  SECURITY 
BRIDGE  CO..  Lewiston,  Idaho,  for  the  construction  of  the 
proposed  wagon  bridge  across  the  Clearwater  River  at  Greer, 
at    $16,600.      Bids    were    opened    June    6.      Noted    May    21. 

Tucson,  Ariz. — J.  M.  Ruthrauff,  City  Engr.,  is  preparing 
plans  for  a  bridge  to  be  constructed  over  the  Santa  Cruz 
River.      Estimated   cost,    $10,000.      Noted   May   7. 

Yuma,  Ariz. — See  item   under  Federal  Government  Work. 

Monroe,  Wash. — The  lowest  bid  submitted  to  the  county 
for  constructing  a  bridge  at  Monroe  was  that  of  George  H. 
Griffin,  Alaska  Bldg.,  Seattle,  Wash.,  at  $32,109. 

+  Senttle,  Wash. — The  city  has  awarded  the  contract  to 
the  WEYMOUTH  CONSTRUCTION  CO.,  Seattle,  for  construct- 
ing the  Bell  St.  Viaduct,  at  $9484.     Noted  June  18. 

+  Wenntchee,  Wash. — The  countv  has  awarded  the  con- 
tract to  BAILEY  &  O'CONNOR,  Wenatchee,  for  constructing 
Dryden  Bridge  and  approaches,  including  one  mile  of  perma- 
nent  highway,  at   $24,965.      Noted   Feb.   14,  1914. 

Houltnn,  Ore. — Bids  will  be  received  until  July  6  by  H.  L. 
Bowlby.  State  Highway  Engr.,  Portland,  Ore.,  for  construct- 
ing two   steel  bridges  netr  Houlton. 

Portland,  Ore. —  (Official) — Bids  will  be  received  until  July 
1  by  the  County  Court  of  Clackamas  County,  Portland,  for 
constructing  two  210-ft.  pin-connected  spans  to  be  built  by 
Nov.   15,   1914. 

+  Mailera,  Calif. —  (Official) — The  Commissioners  of  Madera 
County  have  awarded  the  contract  to  J.  WILL1SON,  for  con- 
structing the  Chonchilla  Bridge,  at  $6142.  The  structure  will 
be  of  steel. 

+Plaeerville,  Calif. — The  Countv  Supervisors  have  award- 
ed the  contract  to  JENKINS  &  WELLS,  for  constructing  the 
proposed  bridge  over  Webber  Creek  on  the  state  highway, 
at    $5367. 

+  iten  Bluff,  Calif. — The  Board  of  Supervisors  of  Tehama 
County  has  awarded  the  contract  for  replacing  two  piers  of 
the  Oak  St.  Bridge  to  the  Ross  CONSTRUCTION  CO.  at  $24,- 
S40. 

Sacramento.  Cnlif. — The  State  Highway  Commission  has 
rejected  all  bids  for  the  construction  of  the  proposed  bridge 
over  the  Yolo  Basin  known  as  the  Yolo  Basin  Viaduct  as 
excessive.    Engineer's  estimate,   $363, S00.     Noted  Apr.  30. 

+San  Diego,  Calif. — The  San  Diego  Electric  Rv.  Co.  has 
awarded  the  contract  to  CHARLES  W.  CORBALEY,  I.  W. 
Hellman  Bldg.,  Los  Angeles,  Calif.,  for  the  construction  of 
three  bridges  on  its  new  trolley  line  now  being  constructed 
through  the  Exposition  Grounds,  at  $65,000. 

San  I.uis  Obispo,  Calif. — Plans  prepared  by  the  Federal 
Engineering  Co.,  Central  Bldg.,  Los  Angeles,  Calif.,  have  been 
adopted  by  the  Supervisors  for  the  Nipomo  St.  bridge.  Bids 
for  its  construction  will  be  asked  soon. 

+S.,l.<lnd,  Calif. — The  Board  of  Supervisors  of  Monterey 
County  has  awarded  the  contract  for  the  construction  of  a 
steel  and  concrete  bridge  across  the  Salinas  River  to  the  W. 
N.  CONCANNON  CO.,  Monadnock  Bldg.,  San  Francisco,  Calif., 
at   $60,508. 

Yuba  City.  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Sutter  County  until  June  29  for  the  construc- 
tion  of   a   reinforced   concrete   bridge   across   Butte   Slough   at 

Yuba  City.  Estimated  cost.  $60,000.  E.  L.  Cope.  Yuba  City, 
is    Engr. 

Notre  Damp  de  Eiourdes,  Que. — Bids  will  be  received  until 
June  30  by  Eugene  ivdard.  Mayor,  for  the  construction  of  a 
i  en, foiled    concrete    bridge    to    cost    $12,000. 

Hawkesbury.  ont. — Bids  will  be  received  until  July  14  by 
R.  C.  Desrochers.  Secy.  Dept,  Pub.  Wks.,  Ottawa,  Ont.,  for 
constructing  the  substructure  and  approaches  for  the  inter- 
provincial    highway    bridge   at    Hawkesbury. 

Wejliiirn,  Snsk. —  The  cltv  is  having  plans  prepared  for  a 
steel  bridge  to  be  constructed  at  Third  St.  Estimated  cost, 
$15,000.    i;.o,  g-e  i;oss  is  Clk. 

Nanninio,  II.  C. —  The  City  Engineer  has  been  directed  to 
prepare  plans   for  the  proposed  bridge  to  be  constructed  over 

Mill    Stream.       Estimated    cost,    $16,000. 

+\,.rtl.  Vancouver,  II.  C— District  of  North  Vancouver  has 
awarded   the  contract    to  NAYLOR    BROS..   Victoria,    B.  C,   fox 

■  Inn-tine,     a     bridge    Over     MvCaitnev.    ("look     Ravine,    about 

tour  miles  east  of  North  Vancouver,  ,-it  $17,800.  The  structure 
v.  ,n  be  of  i  einforced  conci  ete 

■{•Vancouver,  n.  <'.     The   British  Columbia    Electric   Ry,  Co 

has    awarded    the    contrac f.   COUGHLAN    &    sons,   Vnn- 

.  ..,, ,    ,,   steel   .-nan   tor   Kltstlano  Bridge      it   win  be   12! 

I ir    and    w  .  -i  i-  Ii    about    100    tons, 

Victoria,  ll.  C. — F.  L.  Fellos,  City  ihu-.rs,  has  completed 
plana  for  the  proposed  bridge  over  Rocky  Bay.  Estimated 
cost,  260, 

\V  Vl'r.ll    SI   I'I'I.V  —  lltltK.  \TIO\ 

Lewiston,    Maine     (Official)      Bids    will    be    r Ived     until 

M,,,    •",    by   C    .1     Callahan,  Clk,    of   the    Water   Board,    for   In 
i  ,ii,,,,    new   pumps  at   the  water   works,     The  estimated  coal 

! Noted    .lime    I  s. 

Hampton.   \.  H.     The   Hampton    Water   Works  Co.   has  re 

..i    Charles   N.   Taylor,    Welloslej    to   prepare    plans    for   I 

stem       \bout    12    miles   of   6-   8-    and    in  In,    pipe   an 

.ii     -  tan  dp  I  pe     IE    ft     In    diameter    with    the    lessai  y    ma 

.  |    will    be    rem '       William    ii     Ji Little    Boara 

ii.  ad,  h    i-i- 

+  H.1.H,.    Mass.     Ti.      contract     foi     furnishing    pipe    and 

,,.,,.  i     , rn  i  ha     i awarded  to  R,  D.  w 1 

r*n     PI Ii  Iphl  ..  P ■  at  121   per  ton, 
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*  itehburg,  Mass. — The  city  has  been  authorized  to  issue 
1300,000  in  bonds  for  the  improvement  of  the  water  supply. 
Noted    Dec.    4    and   Jan.    8. 

Framingham,  3Ia»« — Bids  will  be  received  by  the  Water 
and  Sewer  Commissioners  until  June  29  for  laying  about  9700 
ft.  of  12-  and  lS-in.  c.-i.  water  pipe.  J.  J.  Van  Valkenburgh, 
South  Framingham,   is   Engr. 

Sterling,  Mass. — A  special  committee  on  water  supply  has 
recomendert  the  installation  of  a  water  system  costing  $27,000 
John  H.  Coughlin  is  Chn.  of  the  Comm.  Noted  Dec.  18, 
1913. 

+Torrington.  Conn. — The  contract  for  constructing  a  con- 
crete dam  for  the  Torrington  Water  Co.  has  been  awarded 
to    FRANK    W.    FULLER.      Noted    Oct.    2.    1913. 

Albion,  W.  Y. — Bids  are  being  received  by  W.  B.  Dye,  Pres. 
Bd.  of  Trustees  for  construct. ng  a  new  pumping  station  and 
mated  cost  is  $65,000.  J.  F.  Witmer  Co.,  Buffalo,  is  the  Engr. 
making  improvements  to  the  water  system.  The  esti- 
N'oted  June  4. 

Binghamton.  N.  Y Nicholas  Hill,  Jr..   Consult.   Engr.,   New 

York,  N.  Y.,   will  soon   submit  a   report  on  a  new  distribution 
system.      Noted   Oct.   23,   1913. 

East  Syracuse,  X.  Y. — The  State  Conservation  Commission 
has  granted  an  application  to  East  Syracuse  for  the  exten- 
sion of  the  water  system.  The  estimated  cost  is  $20,000. 
Noted   May    7. 

•  Hudson,  W.  Y. — (Official) — Bids  will  be  received  by  Henry 
M.  James,  Secy.  Comn.  of  Pub.  Wks.,  until  7:30  p.m..  July  22 
for  water  proofing  the  old  wall  and  constructing  a  six-inch 
reinforced  concrete  cut-off  wall  on  the  upstream  face  of  the 
storage  reservoir  dam  at  Churchtown.  M.  J.  O'Hara  is  City 
Engr. 

Lyons,  W.  Y. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  pumping  plant  for  the  water  works.  The  estimated 
cost  is  $140,000.  The  J.  F.  Witmer  Co.,  Dunn  Bldg.,  Buffalo,  is 
the   Engr. 

New  York,  W.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Supply,  until  11  a.m.,  July  14  for  roofing  with 
reinforced  concrete  tiles  46  superstructures  along  the  line  of 
the  Catskill  Aqueduct.      Charles  Strauss   is  Pres.  of  the  Bd. 

♦  (Official) — Bids  were  received  June  23,  by  the  Board  of 
Water  Supply  for  constructing  the  Ashokan  bridge,  Town 
of  Olive.  The  Transit  Construction  Co..  lit.  Vernon,  N.  Y., 
was  low   bidder   at    $114,000.      Noted   June    4. 

♦  (Official) — The  contract  for  constructing  superstructures 
at  the  Ashokan  Reservoir,  Town  of  Olive  has  been  awarded 
tu  MICHAEL  STAUB,  Mamaroneck,  N.  Y..  at  $344,000.  Bids 
were  opened  June  2.     Noted  May  7  and  June  4. 

+  St.  Johnsville,  N.  Y. —  (Official) — Bids  were  received  June 
15  by  the  Water  Commissioners  for  the  construction  of  a 
concrete  reservoir  as  follows:  R.  F.  RELLY  CO..  Saranac 
Lake.  N.  Y..  at  $11,880  (awarded  contract);  Nixdorf  &  De 
Senza.  $17,258;  Suburban  Engineering  Co.,  $14.S35;  John  E. 
Pidgeon.  $16.3Sr>:  W.  A.  Lafler.  $17,349;  W.  L.  Bellinger.  $15,- 
400:  and  Oliver  Hurst,  $14,920.  F.  E.  Crane,  Amsterdam,  is 
Engr.     Noted  June  4. 

I.akewood,  W.  J. —  (Official) — Chapman  &  Graham,  Engrs., 
Jamestown,  N.  Y..  have  been  retained  to  prepare  plans  for 
extensions  to  the  water  system. 

+*Millti.wn,  N.  J. —  (Official) — Bids  were  received  by  the 
Borough  Council.  June  15.  for  constructing  a  water  svstem  as 
follows:  SUBURBAN  ENGINEERING  CO.,  New  York,  N.  Y.. 
$34,623  (awarded  contract);  Sutton  &  Corson  Co.,  Ocean  City, 
$35,809;  Pitt  Construction  Co.,  Pittsburgh,  $3S,S04:  Schneider 
&  Stelle,  New  Brunswick,  $40,466;  Flllebrown-Taylor  &  Co., 
New  York.  X.  Y.,  $40,603;  F.  M.  Lewis.  New  York.  N. 
X.  Y..  $41,120;  John  w.  n.-ll:,!.  Newark,  (41,459;  Kelley-Mc- 
Feeley  Co.,  Camden,  $41,644;  Moran  &  Sebolt.  New  Kruic 
$42,953;  Atlantic  Construction  .v  SuppU  Co.,  Atlantic  City, 
$43,243;    John    J.    Hart,    Peekskill,  "       (46,931;    Connei 

Engineering  &  Construction  Co.,   Norwich,   Ci  !-     and 

John  E.  Donovan.   Porl    Richmond,   N.   Y..   $49,417.     Clyde   Potts. 
30  Church  St.,  New   Fork,  N.  Y.,   is   Engl       Noted   May   28. 

*  itemllng,  I'enn. — (Official) — Bids  will  be  received  by 
Charles   Marks.   City   Clk..    until    10   a.m.,    Julj     1    for    repa 

and   reconstructing  the  Antietam  Dam.     Fur  details  see  "Con- 
tracts  To  Be  Let." 

+  Kmporla,  Va. — The  contract  for  constructing  a  steel  wa- 
ter tank  and  tower  has  l n  awarded  by  the  Water  Commis- 
sioners to  the  PITTSBURGH-DES  MOINES  STEEL  CO.  Noted 
Maj    21. 

hi.  hnimiii.  va. — A    chloi  it    will    be   Installed   at 

the  settling  basins      Tin-  estimated   cosl    is 

■{■■ntinutini.  \\ .  \  ii  \  water  Bystem  will  be  constructed 
in  Rltter  Park  by  the  'it-..     Floyd  s    Chapman  is  Mayor. 

win-. Mni;.   n .   \n.      \n   election   will  be  held  July  9  to 
clde    what    kin. I    .if    :.    nitration    plant   will  \ 

i'.ii   Nassau   St..    NVu    York,   N.    Y.   are   the 
Noted   i ii.   1918 

■eotlsnad   Keek,  n.  C.     i    B  Ga  .   will 

i.i  epa  i  ■•  i'ii  us  f..i'  i  he  con  I 

w  adeaboro,  \.  C.      According  t..  pn 
Install  :i  Alter  and 
is  $io.(mhi.     .1.    v    Allen    i-   Chn     Wat<       !omrs. 

Crystal    Nprlniis.    I  In  have       'en  ir    tho 

construction    of   a    watei  ,    sin.    io. 

morals,   Kin.     Bond  atei 

II  11.1     MCWIT    •  ' 

si.     '.  llicllstlnr.    Tin.       Tl 

plant    is  being   com  Idered 

Brandon,   Mlaav    s    I.      i 
a  water  sy stern      Pla 

Flora,    >Hns      Btdi    "in    be    received    i".     C.    l.     Hollows] 

BUDt.      Watei      an. I      l.u   hi       until     Jul'       I 

i gal    steel  tank,    i  90-fi    towei    and  18, fl    of  pipe.  Noted 

I 


I-noxville,  "una. — Robert  Elliott,  Waterworks  Comr.,  has 
retained  Rudolph  Hering,  Consult.  Engr.,  New  Y'ork.  N.  Y.,  to 
pass  upon  the  condition  of  the  interior  of  the  west  basin 
and    make   a    report. 

•  Memphis,  Tenn. —  (Official) — Bids  will  be  received  bv  C.  C. 
Pashby,  City  Clk.,  until  noon,  July  14  for  constructing  a 
pumping  station.  For  details  see  item  under  "Contracts  To 
Be  Let." 

Nashville.  Tenn. — The  Board  of  City  Commissioners  has 
appropriated  $45,000  for  water-proofing  the  west  basin  of  the 
city   reservoir.      W.   W.   Southgate  is  City   Engr. 

+  Xashville,  Tenn. — The  contract  for  repairing  the  water 
system  has  been  awarded  bv  the  Citv  Commissioners  to 
C.  B.  WILSON  &  CO.,  at  about  $20,000.     Noted  Apr.  23. 

Brewster,  Ohio — (Official)— The  W.  J.  Sherman  Co..  Con- 
sult. Engr.,  Toledo,  has  been  retained  bv  the  village  to  pre- 
pare plans  and  supervise  the  construction  of  a  new  municipal 
water  system.     Noted  June  4. 

•Frankfort,  Ohio — (Official) — Bids  will  be  received  bv 
George  H.  Schadel,  Clk.  Bd.  of  Trustees  of  Pub.  Affairs,  until 
noon.  July  21  for  constructing  a  water  svstem.  Plans  are 
on  file  with  the  W.  J.  Sherman  Co.,  Nasby  Bldg.,  Toledo, 
Ohio. 

+Glendale,  Ohio — Bids  were  opened  June  S  for  extending 
the  height  of  the  water  works  standpipe.  The  contract  has 
been  awarded  to  CHARLES  F.  RENICK,  Jr.,  397S  Clifton  Ave.. 
Cincinnati,  at  $5000.     Noted  May  14. 

Milfi.nl.  Mich. — The  water  system  will  be  improved  bv  an 
expenditure  of  $9000,   bonds  for   which  have  been  voted. 

Rochester,    Mich Bids    will    be    received     until    7:30    p.m. 

June  29  for  laying  4-  and  6-in.  c.-i.  water  pipe  with  the 
necessary  valves,  hydrants,  etc.  John  E.  Jackson  is  Supt.  of 
tin-   Water  Wks. 

Ken-anee.  111. — Plans  have  been  prepared  for  the  laving 
ot    water   mains   in   several   streets. 

•  La  Rone,  111. —  (Official) — The  village  will  install  a  water 
system.  For  particulars  see  advertisement  under  "Contracts 
To    Be   Let."      W.    E.    Berg    is    Chn.    of    the    Water    Comn. 

<liiino>.  111. — The  Citizens  Water  Co.  contemplates  con- 
structing a  new  pumping  station  on  Towhead  Island.  W.  H. 
Govert    is    interested. 

Koekford.  111.— Bids  will  be  received  bv  the  Superintend- 
ent of  the  Water  Department  until  10  a.m.,  June  27,  for  drill- 
ing  a    well    in    Hulin    Park. 

Bloominicton.  Wis. — The  citizens  contemplate  purchasing 
the    water  system   for  $10,000  and   enlarging  it. 

+Tvto  Rivers,  Wis. — The  contract  for  sinking  a  well  1800 
,"i,  ,fo-r  Dtl\1„citv  JB:a.ter  supply  has  been  awarded  to  W.  H. 
OKA1    &  BROb.,  Chicago,   111. 

Waurvatosn.  A  "is. — The  town  contemplates  extending  the 
water   system   at  an   estimated   cost   of  $62,000. 

Esterville,  Iowa — Bonds  for  $60,000  have  been  voted  by  the 
citizens  for  the  extension  of  water  mains  and  electric-light 
system.      Noted    Apr.    23. 

Wlnfleld,  Iowa — (Officiall — Bids  will  be  received  until  Julv 
.  for  constructing  a  water  system.  The  estimated  cost  is 
Sla.000.  J.  O.  Kilbourn  is  Chn.  of  the  Water  Wks  Comn 
Noted    Nov.    6,    1913. 

+Hihhing.  Minn. — The  contract  for  Installing  a  water  svs- 
tem has  been  awarded  by  the  Village  Council  to  LAYNE  & 
r.'WLER  CO.  at  $39S,S55.      Noted  June   11. 

+  I.it.l.(i.l,i.  Minn.— (Official)— Bids  were  received  May  2G 
by  the  \  lllage  Council  for  constructing  a  steel  water  t.> 
follows:  MIXXKAI'i  H.IS  STEEL  &  MACHINERY  CO  Min- 
'•'-V,,!'"1',-  V  55!89  (awarded  contract):  St  Paul  Foundry  Co., 
1  ' '■'■  •'■  '■■  Robertson.  $d645:  National  Co.,  Northwest  S5460 
nrorks°$5754      Noted&MIr°n21  *:,''']'":    ('hira-"    l;'"^''    Iron 

RJverteat,    Minn.     The    villag mtemplates    si. en  ling   $30,- 

the  construction  of  ;.  water  and  a  sewer  system. 

Logan,   Kan. — T'  e  citizens  contemplate   extending    the    w  i- 
system  at   an    asttmi  ted  cost  of  $10,6 

Kaui.      \Voilcv    ,v     Black,     Engrs.,    Kansas    Cits 

Co..    are     preparing    plans    for     the    construction    of    a     water 
it    P  .tectum    to    cost   $30,000. 


Protection. 

'..     arc 
sjsteni   at    Protection   to  cost  $30,000. 

Solomon.   Kan.-  It    is    reported   that   Solomon   contemplates 
Installing  a   watei   s;  stem. 


+  WnNliinuton. 
BJ  E 

cit ■■.    Mo. 


■  >"•      '  for    constructing    a     water 

tern   havrle  \v.    MIDDLETON     Kansas 

,"    •    Mo9     !l  mailing   a    SO.OOO    Sal     nurincatfon 

i!''^1^1'"^'"    Y<  RK  CONTINENTAL  .1 1  :xv  km.   K    .- 

EE£E2H    ';   :,   ,  S-    I-    «&     ".," Installing 


.    Kansas  City,    Mo., 


TR/ 

equipment     Worlc 

..-    21. 
ii.re..,,,.  Keb.  tlds  will  be  received  bj    the  VII- 

untll   , .,.   Julj    6   tor  constructing  a 

pine    i  on   f 
hafersman    ; 

1..I.M.    s.    I,         [  I]]    ,,.        ,     .  |ved    b         ,        T 

""til     July  .  StanlBv 

Clydepark,   Mont.     Plana   are   beini     prei  ,■     a 

Oreen  Co.,  Spokane,   Wash.,   to,    thi    construction  of  a  munlcl- 

I  kaurleston,  Mo.    -(Offli  I  -M      Bids  "ill  bi  ,,    w 

Nl  '    '"•    ,"""    '    I'"'  •    Jul  stiu.  tine    .',    ,.,,,'. 

1      Wilcox,   E  "; '.':' 

Sprlngfleld,    Mo,     The  Works    c„     «in 

sink  two  ...  «   w.iis  and  make  other  Impro"  wl" 

,     »i;"ei...    I>s  River   Irrigation   Ca   will 

River     14 

The  watei   will  b,    used  to  IrVlgaie  a 

land  .  H-. ii.    .i 
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messing,  Tex. — The  Farmers  Canal  Cp.  contemplates  con- 
structing an  irrigation  system  to  water  la.niio  acres.  The 
supply    will  be  received   from   the   Tress   Palacios   River. 

El    Paso,    Tex According    to    press    reports    A.    N.    Loomis 

and  associates  will   construct  an   irrigation  system  in  the  val- 
ley  of  the  Rio  Grande   to  irrigate   11,545   acres. 

Groesbeck,  Tex. — At  a  recent  election  the  citizens  voted 
$10,000  in  bonds  for  the  improvement  of  the  water  system. 

Hilford,  Tev. — The  city  will  construct  a  water  system  at 
an  estimated  cost  of  $14,000.  Henry  E.  Elrod,  Dallas,  is  Con- 
sult.  Engr.      Noted   -May  28. 

San  Intonio,  Tex. — According  to  press  reports  the  San  An- 
tonio Water  Supply  Co.  contemplates  constructing  a  water 
pumping  station  near  Brackenridge  Park.  R.  J.  Harding  is 
Ch.    Engr. 

Hartshorn,  Okla. — The  extension  of  the  water  system  is 
being  considered  by  the  Water  Works  Commissioner  of  the 
City   Council. 

New  "Wilson,  Okla. — S.  P.  Brimer  contemplates  organizing 
a   company  to  construct  a   water  system. 

Mend.  Colo. — Bids  will  be  received  by  the  Town  Clerk, 
until  June  26  for  constructing  a  water  system.  G.  H.  Setn- 
man,  Denver,  is  Engr. 

Dexter,  N.  M. — Bids  will  be  received  until  July  1  for  the 
sale  of  $12,000  in  bonds  for  constructing  a  water  system. 

Salt  Lake  City.  Utah — The  state  of  Utah  will  rebuild  the 
Hatchtown  dam  recently  destroyed  by  flood.  The  estimated 
cost  is  $100,000.     W.  D.  Beers,  Salt  Lake  City  is  State  Engr. 

+  Salt  Lake  City,  Utah— (Official)— The  contract  for  con- 
structing the  13th  St.  South  supply  line  has  been  awarded  by 
the  city  to  LYMAN  &  SAMUELS,  Salt  Lake  City,  at  $92,396. 
Other  bidders  were:  James  Kennedy,  $96,006;  P.  J.  Mnran 
Contracting  Co.,  Inc..  $96,080;  Enoch  Smith.  $102,643;  Gillis- 
Brittain  Co.,  $104,579;  A.  C.  Bird  &  Co.,  $106,626;  Campbell 
Building  Co.,  $11". 271;  Continental  Contracting  Co.,  $116,6-6. 
S.  A.  Cannon  is  City  Engr.     Noted  May  21. 

+FIagstnn.  Ariz.— The  contract  for  constructing  a  50.000,- ' 
000-gal.  reservoir  for  the  Atchison.  Topeka  &  Santa  F6_K.±t. 
at  Smith's  Springs  ranch  has  been  awarded  to  the  SHAK1  & 
FELLOWS  CONSTRUCTION  CO.,  Central  Bldg.,  Los  Angeles, 
at   about    $100,000.      Noted   Dec.    11,    1913. 

Seligmnn.  Ariz..— The  Atchison,  Topeka  &  Santa  Fe  R.R. 
contemplates  constructing  a  storage  dam  and  reservoir  near 
Seligman.  A  20-mile  pipe  line  will  also  be  constructed  to 
carry  the  water  to  a  point  available  for  its  use. 

Tucson,  \ri*.— The  Pima  Realty  Co.  will  extend  a  10-in. 
main  from  the  city  water  mains  on  West  Congress  fat.  to 
Mento   Park. 

+  s,.ii<ll.-,   AVash.— (Official)— The  contract    for  laying   water 
mains   hi  s   been   awarded   by   the  city   to  L.  R.   ELLIS,  Central 
ttle,    at    $12,410.      Noted   June    11. 
Snohomish,    Wash       Improvements    costing    $19,000    are    to 
be   made   to   the   municipal    water   system. 

4-Lafayette,  Ore.— The  contract  for  installing  a  water  sys- 
tem h!  to  the  mokcAN-BOYATT  CO.,  Port- 
land,   al       15 Noted    May    28. 

loderaon,    Calif.      Plans    are    being    prepared    for    the    con- 
tem    for   the  C.    C.    Moore    ram  li. 
to  cost   $20,000.      A.   J.   Shields   is   Mgr. 

Lone     Beach,     Calif       Bids     will     soon     be.    received     by     the 

.,f   Public   Works   for  furnishing  -' >   tons  m    c.-i.   pipe 

.,,,,1  ■_,„  ,.,,;  ,ip,    i,,,    i  lie   water  department 

Panama      See    item    under    "Federal   Government." 

+  i.,ro,,i...    out       (Official)     Th ntracl     for    constructing 

plant     on     Toronto     Island     lias      been 
[EHR     ENGINEERING     (a).,    LTD.,    To- 

to    WILLIAM    COWLIN    &    son.    LTD.,   Toronto,   at 
$1,061  "    Feb.    l''. 

Battleford,    Snsk.— The    council    will    have    plans    prepared 

tem,     i       '■     80, , 

ttnabaaca.     Mm.     The    town    will    construct   a     reinforced 
.    .  rvolr  with  a   eapacli  .    of   100, gal.     C.  U   umi 

is    I.' 

+CalaarT,     Ufa.  co    tract     for    furnishing    the    6-.    x-, 

10-  and    12-ii  "  '    ,:'  '""' '    ' 

,,i    to    the    CANADA     IRON    CORPORATION,     Montreal. 
21. 
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iiiiir.'iln,  N.  A". —  (Official) — Bids  were  received,  June  17,  by 
the  Board  of  Public  Works  for  constructing  a  9y2-ft.  brick 
trunk  sewer  in  Hertel  Ave.  and  Tonawanda  St.  as  follows: 
Joseph  F.  Stabell  Co..  $93,983;  Hager  &  George,  Inc.,  $9S,494; 
William  C.  Culliton.  $105,745;  Dark  &  Co.,  $114,700;  Frontier 
Construction  Co.,  $120,000;  Buffalo  Dredging  Co.,  $129,000. 
Noted    June    11. 

Huntington.  Ff.  A". — The  Town  Board  contemplates  creating 
a  new  sewer  district  and  constructing  sewers  therein. 

+New  York,  Jf.  A'. —  (Borough  of  Brooklyn) — The  contra  I 
for  constructing  sanitary  and  storm  sewers  in  Homecrest 
Ave..  East  13th.  14th,  15th.  and  17th  Sts.  from  Ave.  R  to  Ave. 
I'  and  in  Ave.  T  from  Coney  Island  Ave.  to  East  18th  St. 
has  been  awarded  to  JOHN  C.  SCHRADE,  Inc..  2132  Beverly 
Road,  Brooklyn,  at  $62,526.  Bids  were  opened  June  10.  Noted 
June   4. 

North  Tonnvianiln,  X.  A'. — Press  reports  state  the  A.  P. 
Smith.  City  Engr.  has  been  authorized  to  have  plans  pre- 
pared for  the  installation  of  a  sewer  system  and  disposal 
plant.     The  estimated  cost   is   $500,000. 

Syracuse,  IV.  Ar. — Plans  are  being  prepared  for  the  con- 
struction of  storm  water  sewers  in  the  First,  Second  and 
Third   Wards.      The   estimated   cost   is   $90,000. 

Camden,  N.  J. — The  city  contemplates  constructing  sewers 
in  27th.  Sheridan  Sts.  and  Ferry  Ave.  A.  L.  Sayers  is 
Street   Comr. 

-HrMilltown,  N.  J. —  (Official) — Bids  were  received  June  15 
bv  the  Borough  Council  for  constructing  a  sewer  system  as 
follows:  SCHNEIDER  &  STELLE,  New  Brunswick.  $57,175 
(awarded  contract);  Moran  &  Sebolt,  New  Brunswick.  $57,336; 
Frank  Puglia.  Paterson,  $59,989;  Connecticut  Engineering  & 
Contracting  Co.,  Norwich.  Conn..  $60,535:  John  W.  Heller,  New- 
ark, $61,913;  Fillebrown  Taylor  Co.,  New  York,  N.  Y..  $62,- 
703;  Atlantic  Construction  &  Supply  Co..  Atlantic  City,  $63.- 
931;  Kellev-McFeelev  A  Co.,  Camden,  $71,048:  Sutton  &  Cor- 
son Co.,  Ocean  City,  $72,935;  John  J.  Hart,  Peekskill,  N.  Y., 
$73,128;  and  Joseph  Johnson  &  Sons.  New  York.  N.  Y.,  $97,- 
717.  Clyde  Potts,  30  Church  St.,  New  York,  N.  Y.,  is  Engr. 
Noted   May  28. 

Newark,  N.  J. — (Official) — Bids  were  received  by  the  Pas- 
saic Valley  Sewerage  Commissioners  for  constructing  Section 
17  Northern  Portion  main  intercepting  sewer  as  follows:  The 
Whiting-Turner  Construction  Co.,  Baltimore.  Md..  $174,664; 
Beaver  Engineering  &  Contracting  Co.,  New  York,  N.  Y., 
$159,300;  Merrill-Ruckgaher  Co.,  New  A'ork.  N.  Y„  $158,800; 
Bruno  &  Petitti.  Belleville.  N.  .1..  $154,200;  New  York  &  New 
Jersey  Construction  Co.,  New  A'ork.  N.  A'..  $139,600;  and  the 
Harrison  &  Craig  Co..  Newark,  N.  J..  $139.2011.  John  S.  Gib- 
son is  Clk.  of  the  Comn. 

Perth  Amliov.  N.  J. — The  City  Council  contemplates  con- 
structing sewers  in  ('arson,  Atnl.ov  and  Donald  Aves..  Jaques, 
Johnstone   and   Cornell   Sts.      Wilbur   La    Roe   is    City   Clk. 

Trenton,'  N.  J. — (Official) — Bids  will  be  received  by  tho 
City  Commission,  until  2:30  p.m..  June  26,  for  constructing 
sewer  No.   573    in   Mead  St.      Frank  Thompson   is  City  Clk. 

+  *Carl>omlnle,  Penn. — Bids  were  received  June  2  by  the 
Citv  Clerk  for  constructing  a  sewei  in  Belmont  St.  The  con- 
did  has  been  awarded  to  MATTHIAS  STIPP,  Scranton,  at 
$0  7!'    p.-r    ft.      Noted    May    2S. 

Tarentnm,  Penn. — The  citizens  contemplate  installing  a 
sewage   disposal   plant.      Leo    Hudson    is  Consulting   Engr. 

Kensington.  Md.— (Official)  -Bids  will  probably  be  re- 
ceived   about   July   23   for  the  construction  of  sewer  and  water 

systems    costing    $50, I.       Herbert     \V.      Hut  ton,    Wilmington, 

Del.,   is  Consult.  Engr.     Noted   May  7. 

+*Washlntrton,  D.  C.— (Official)  -Contracts  for  construct- 
ing sewers  have  been  awarded  to  the  WARKEN  F.  HREINZE 
CO  in  Q  St.,  N.  W.,  Washington,  for  constructing  a  sewer 
ln  \vi  dm  in  \vc.  ami  to  R.  II.  WERNEK.  Willow  Grove, 
Penn.,  for  sewers  in  Woodbrldge  and  Foxhall  Roads.  D.  C. 
i  Hiver  is  one  nf  the  Comrs.     Noted   Ma  s    '■ 

Florala,  Fin. — See  item  under  "Water  Supply  and  Irriga- 
tion." 

Miami,    Kin.     Plans    are    being    prepared    by    B.    II.    Klyce. 

'..,     hville,    Tenn.,    tor    tile    construction    <>1    about    31     miles 
of  sewers  in   .Miami.      Bids   will   be  received    lor  the  work    some- 

i  one   i  ii   Sepl  ei  ibi 

^Mobile,  Ala.-  (Official)  Bids  were  received  .lime  I  r,  for 
constructing    about     19,000    ft,    of    sewers    as    folio* 

B c, mil., Co,      Mobile,     $13,221;     Southern     A 

Com  ii  uctlon   Co.,    BIi [ham,   $13,836:    Pel  I  s    &    Bos 

bile,  $13,878;   P.  Q.   P i t,  Chicago,    111.   $14,869; 

.i        Mobile,   $1  1,97  i     Ba:  li  !     Re n    S    Cg  . 

P    k.    Powers  &    Son,    Memphis,   Tenn.,    $16,888 
S    ii, ice  ty,    Bi    i.    -  i  1.909;    Dunn   &    l.allai 

i  ,    iia  and  Jamison   &    HaUoweH    M 

:  ;      \\  i  ici.i   Smith  la  Cltj    Engr,     Noted   Ma 

+  l.i-\lnul»ii.     Iw.      The     hurl      I null  ucl  inc     a     storm 

sewer    has    bi 
.     ,  igtori. 

iir.-»~(.T,   oi.i in  i  ill     The    W 

suit     en-'  „   Toledo,   has  l u   rctn  lm  tl 

i , , , ,    , .  i  i p e r vl  c  1 1 ,  i  ■  ,  1 1 ,    1 1  i  ii  i 

tai        i     ■'        ■ 

<  ie>ei, ohl iin  iiii     Blda   were  received  Jun<    1 1   bj 

A.   It.  Cnllow,  c.n i    pun  ha   i      and  Supplies,   to,   construct 

ewer,    nun  I and   overflow    chambers. 

i i '""■     i    fo»ow    , u,  '  ;,■"'■ 

i i,i       Pitt    '  or   i Hon   co.    $1   .285:  .1.   Conley  <  on- 

lillOl ',.  I  in    ii         I  IIUI1 '■hi    I  >  uctlon     <   l>„      »  I       II, 

15,0 i    ■!     ''     n,  vine,    $12,097    (low 
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+  "!arietta,  Ohio — The  contract  for  constructing  sewers  in 
various    streets     for    which     bids     were    opened     May     26.     has 

been    awarded    to    FOREMAN    &    PUTNAM,    at    $26. Noted 

May   21. 

Marion,  Ohio — Bills  will  be  received  by  M.  H.  Case,  Dir.  of 
Pub.  Ser.,  until  July  S  for  constructing  a  sanitary  sewer  in 
Uncaphyr,   Bennett  and  Wallace  Sts. 

Sandusky,  Ohio — Bids  will  be  received  by  the  Director  of 
Tuldic  Service  until  July  3  for  constructing  sewers  in  the 
West   End   Sewer  District. 

Youngstoivn,  Ohio — (Official) — Bids  will  be  received  by  the 
Director  of  Public  Service  until  noon,  June  26  for  construct- 
ing a  sewer   in  Green   St.      H.  C.   Fox  is  Clk. 

Indianapolis,  1ml. — Plans  have  been  prepared  for  the  con- 
struction of  a  sewer  in  College  Ave.  It  will  be  S-ft.  6-in.  in 
diameter,  4415  ft.  long  and  will  cost  about  $90,000.  B.  J.  T. 
Jeup   is   City    Engr. 

liny  City,  Mich. — According  to  press  reports  the  City  Coun- 
cil lias  approved  plans  for  the  construction  of  a  district 
sewer  in  the  Ninth  Ward.  The  estimated  cost  is  $9000. 
Lovell  U.   Grant  is   City   Clk. 

•  Hoekfonl,   111. — See   item  under  "Streets  and  Roads." 
llDi'kionl,    111. — Bids     will     be     received     by     the     Board     of 

Local    Improvements   until  June   26   for   sewer  construction. 

liaeinc.  Wis. — Plans  have  been  prepared  by  John  H.  Al- 
vord.  Sanitary  Engr.,  for  constructing  sewers  in  the  west 
Bide.     Noted  May  7. 

Heeilsbnrg.  Wis. — Bids  will  be  received  until  July  6  for 
constructing  lateral  sewers  in  Myrtle  and  Pine  Sts.  W.  H. 
Diedken  is  City  Clk. 

Wausau,  Wis. — Bids  are  being  received  by  the  Board  of 
Public  Works  for  laying  sewer  pipe  in  First  Ave.,  Fifth  Ave. 
and  Hamilton  St.      B.  C.  Gowan  is  City  Engr. 

+  I,akerield,  Minn. — Bids  were  received  by  the  Village 
Clerk.  June  9  for  constructing  19,328  lin.ft.  of  S-  to  15-in. 
sewers,  a  settling  tank,  sludge  bed  and  buildings  as  fol- 
lows: H.  J.  CATHROE  ,v  CO.,  Omaha,  Neb..  $29,700  (award- 
ed contract);  Bossworth.  Ada.  S:;n,."is.-, ;  Katz  Construction  Co., 
Omaha.   Neb.,   $30. film ;    Redding    &    Savage,    Windom,    $32,124. 

♦  Virginia.  Minn. — According  to  press  reports  the  City 
Council  has  awarded  a  contract  to  the  LAWRENCE  McCANN 
i 'i  INSTRUCTION  CO..  Duluth.  Minn.,  at  $66,073  for  the  im- 
provement and  extension   of  the  sewer  system. 

Rlverton,  Minn. — See  item  under  "Water  Supply  and  Irri- 
gation." 

+  Armour.  S.  D. — (Official) — Bids  were  received  June  3  by 
J.  C.  Perkinson.  Citv  Auditor,   for  constructing  a   sewer  system. 

The   contract    has    I n    awarded    to    AI. I. BUM  AN    &    McLAIN. 

Yankton.    S.    I  >..    at    $11,426.      Not.  .1    May    2S. 

Charleston,  Mo. — (Official)  —  Bids  will  be  received  by  O.  W. 
Mayor,    until    7    p.m.,    July    2,    tor    constructing   a    sewer 
system.      Frank    L.    Wilcox.    Syndicate    Trust    Bldg.,    St.    Louis, 
is   Engr. 

St.  Louis,  Mo.-  The  Board  of  Public  Improvements  has  ap- 
proved plans  for  the  construction  of  the  proposed  Mill  Creek 
Valley  storm  water  sewer  system  to  cost  about  $3,000,000. 
Bills  for  the  work   will   be  received   about   Aug.   15. 

Dallas.  T«-x. — According    to   press   reports   bids   will   be   re- 
ceived about  July   i"  for  constructing  a  municipal  sewage  dis- 
posal   plant.      R.    R,    Nelma    is    Sewerage    Comr.      Noted 
25.    1913. 

Galveston,  Tex. — According  to  press  reports  the  citv  will 
construct  lateral  sewers  costing  $19,000.  A.  T.  Dick.  is 
Cltj    Engr. 

+  llnn*toii,  Tex. — The  contracl  for  constructing  a  sanitary 
sewer  In  Hyde  Bail;  has  been  awarded  by  the  City  Council  to 
H I  nti:i;  lV  iiuntei:,  at  $7". in.  Bids  were  opened  June  1. 
Noted   May    28. 

Houston  Heights.  Tex.-  (Official)-  Bids  will  be  received 
until  8  pan..  July  27.  hv  ii  p.  [shell,  Mayor,  and  the  Board  of 
Aldermen   for  constructing   about   30   miles  ol   Bewers. 

Bait    Lake   City.    Utah — The   Citv   Commission   contemplates 

Hiding     about     6 tl         of     sow  6rB    COStl  I S. 

Q.  Cannon   Is  Clt}     i    ■ 

^Leavenworth,  Wash.— The  •  lllng  a  sewer 

system  has  been  awarded  to  HERMAN  STOLTZ,  Leaven- 
worth. 

Seattle.  Wash.  T.  I  Peterson  at  $17.2<;9  was  low  bidder 
i"i    constructing  a    sewer    In    \inth     \v..   South. 

+  TI"  01    i       .  ■•  i  i    pipe  In    Mlli     \  \ .-.    n.   W.   has 

been    awarded    to    I..    COLUCCIO,    Seattle    at    $10,091.      Noted 


Portland,   or.-      Bids    will    be    received    bj     \     L     Barbour, 

Cit\     Audi      until   July  15   I  t  li   ami 

I.    Sts. 

^Berkeley,   Calif.     Thi    Clt      Council  hai    awarded    ■    con- 

trad    '"'    B"  ddlson  and   Sacr  i  - 

Sts     to  KARL  EHRHAR1  ,    and    In    Shattuck 
k.v«     toll     i '     FRANKS 

Long  Beach.  Calif.     Plans  have  bet 
S    '  llltelen,    Engrs.,  Holllni     worth  Bid  ,    the 

'  ■  i.  r  |      .  i     i:,.,,,  i,         |: |        ,,,, 

avi      been     voted,     but     not  thli      worl 

Harry   1      Rll  Clt      Cll        Noted    June    II. 

+  l,os    Angeles,    Calif.       Th< 

newer    In   Prospeot   Avi 

u  oi  i       to    Jt  I8EPH    CHUT1    i  outh    Math.  .- 

It  '     ' 


+  Soutli  Pasadena,  Calif. —  (Official) —  Bids  were  received  by 
John  W.  Scott,  Citv  Clk.,  June  13  for  constructing  a  section 
of  the  Interior  Sewer  System  as  follows:  MLAGENOVICH  & 
GILLESPIE,  Los  Angeles.  $44,951  (awarded  contract  I ;  Wat- 
son &  Spicer,  $45,746;  Andrew  Hallo\.  :.  R.  N.  Nik- 
cevich.  $50,429;  J.  C.  Mikojevich.  $51,445;  M.  R.  Fulmis.  $54,- 
215;   R.   C.  Lowell,   $56,524.      Noted  June  11. 

Watts.  Calif. — (Official) — We  have  been  informed  that  in 
connection  with  the  proposed  sewer  system  there  will  be  two 
outfall  sewers  discharging  into  tanks  for  treating  the  sew- 
age. R.  D.  Kyle.  City  Engr..  would  like  to  hear  from 
ufacturers  or  patentees  of  processes  for  sewage  treatment. 
Nott  d    June    18. 

Hamilton,  Ont. — A.  F.  McCallum,  Citv  Engr.,  is  preparing 
plans   for  a   new   overflow   sewer  to   cost   {500 


riARB  ai;k 


Milan?  . 


-(Official) — Hering  &  Gregory,  Consult. 
Engrs..  New  York,  has  been  retained  by  the  Board  of  Con- 
tract and  Supply,  to  investigate  and  report  on  the  best 
method  of  collecting  and  disposing  of  the  garbage,  rubbish 
and  ashes  of  the  city.      Frank   R.   Lanagan   is   City   Engr. 

*Akron,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  14.  by  the  Director  of  Public  Service  for  constructing  the 
buildings  for  the  garbage  reduction  works.  Ira  A.  Priest  is 
Clk.  For  details  see  advertisement  under  "Contracts  To  Be 
Let." 

Lansing.  Mich. — The  Mayor  has  recommended  the  estab- 
lishment of  a  municipal  garbage  collection  system  and  the 
construction  of  an  incinerator  to  cost  about  $5000.  H.  W. 
Sparks  is  City  Engr. 

Beloit,  Wis. — The  city  is  considering  the  construction  of 
a  municipal  garbage  incinerator.  II.  E.  Burger  is  H-.il  h 
Officer. 

the    installation    of 

STREETS   AND  HO  \i:  • 

Lugnsta,    .Maine — Bids    will    be    received    until    July    1    for 

$500,000   highway   improvement    bonds. 

♦  Augusta.  Maine — Contracts  for  highway  construction 
work  have  been  awarded  as  follows:  A.  D.  BRIDGE'S  SONS, 
INC.,  Hazardville.  Conn.,  at  $21,961  for  the  Waldoboro.  Section 
No.  1;  AHERN  CONSTRUCTION  CO..  Willimantic,  Conn..  $22.- 
749  for  the  Waldoboro  Section  No.  2;  A.  D.  WILLIAMS  A  CO., 
Boston,  Mass..  $10,547,  (13,295  and  $H>..".06,  for  the  Trenton 
Sections  Nos.  1.  2  and  3,  respectively;  G.  MILLER  CO.,  Hart- 
ford.   Conn.,    $28,684,    for    the    Monmouth    Section. 

Portsmouth.  >'.  H. — The  City  Council  has  voted  to  pave 
Deer,    Bridge    and    Islington    Sts. 

Boston,  Mass. — Bids  will  be  received  by  the  State  High- 
way Commissioner  until  June  30  for  surfacing  5200  lin  it. 
of  road  in  Great  Harrington.  Arthur  W.  Dean,  15  Ashburton 
PI.,  is  Chief  Engr. 

+Chelsea,  Mass. — The  contract  for  constructing  artificial 
stone  sidewalks  dining  1914  has  been  awarded  to  A.  S.  HUD- 
DELL  at  about  $15. 000. 

Newton,  Mass. — Bids  will  be  received  by  Bark  Committee 
until  Julv  1  for  grading  Auburn. bile  Park  near  West  Pine 
St.     William  c.  Brewer  is  Chn.  of  Com. 

*+i,r.< m\ i.h.  Conn.  Tin-  following  contracts  have  been 
mi  irded  to  the  BARKER  &  BONNER  CO.,  New  Fork,  N.  v.. 
for  permanent  pavements  on  Brookside  Drive,  $7263,  King 
St       '''li    and    Bound    Hill    Road,    $20,887.       Noted    May    21. 

■fHartford,  Conn.  -Bids  "ill  be  received  by  the  State 
Highway  Commissioner  until  2  p.m..  Tuesday,  June  30,  for 
the    following    road    work: 

Putnam  Township,  about   6307   lin.ft.   native   stone  or  trap 

rock     bituminous     macadam     construction     on     tile     Woodstock 

id      Plans  arc  on  tib-  with  tin-  Town  Clerk,   Putnam. 

Hartford    City,    about     ■• linn      of     warren  It  e,    annesite, 

topeka  or  concrete  (reinforced  or  plain)  construction  on  Al- 
bany Ave.  Plans  am  on  Hie  with  Leon  f.  Peck,  Supt.  of 
Streets. 

Manchester  Township,  about  8426  lin  ft  plain  or  rein- 
forced-concrete  construction  on  the  Twin  Hill  Roads.  Plans 
are  on  flic  with  Robert  w  Stevens,  Dlv,  Engr.,  Connecticut 
Mat  ual    Bldg  .    Hartfoi  d 

Salisbury  Township,  about  1040  lin.ft  of  graded  construc- 
tion with  6-in.  hardening  Burface  on  smith  Hill.  Plans  are 
on  flic  with   B..I.  ,-t  s    Hull.,  it.   Wlnsted 

Watertown  Township,  about  8450  lin.ft  trap  rock  .or  na- 
tive stone  macadam  or  gravel  construction  on  the  Thomas- 
ton    Road       Plans   ai i    file    it    the   Town    Hall.    Water.town. 

Brooklyn  Township,  about    1000  iin  ft.  native  stone  macadam 

n    iio     w  '         d        Plans   arc   on    llle    with 

the  Town  I  "l. u  I 

Wcstbrook   Township,    ibi  lin.ft     native  stone   ma- 

cadam  or   graded  construction  urfaclng   contract) 

on  the  Essex  road.  Plana  are  on  tl l .-  with  the  Town  Clerk, 
Wet  ti ii 

Essex   Township,  native 

lam  construction  on  the  Westbrook  Bond  Plans 
are   on    tn.     with    the   Town    Clerk,    Essex 

About   24,665  lin.ft    wood  guard  ratling   in  Salesbury,  Kent. 

in. I    i  •haplln    Tow  nshlps. 

+Co  road  work  have  I n  awarded  by  the 

State   Highway  Commissioner  a-,  folio 

Township,    about     7526    lin.ft      special    ma- 
i     road,     to    tin       U1ERN    CONSTRUCTION 
It  IN,   for  nppi  oxlm 
Kininciv    Township,    about  native    stop,,    ma- 

i Him,    to    Ho     NEW     LONDON    CONSTRUCTION 

,v      London 

\\  itei  ii.i'iii   9600  1 1  ti  ft    relnforced-conorete  con- 

struction on  ii"  Watertown  Road,  to  the  CONNECTICUT 
ItOADS    a     IMPROVEMENT    CO..    \.  w     Britain 

New     London    < " i « v .    n  con- 

structlon   on    Williams  St,   foi    $12,278,   and    ■     -.Hon   of  hltu- 
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minous    macadam    construction     on     Broad    St.,    for    $1016,    to 
B.   D.   PURD,  JR.,  CO.,  Bridgeport. 

Simsburv  Township,  a  section  of  gravel  construction  on  the 
Poindexter  Bridge  Road,  to  STAFFORD  &  MATHER.  Hart- 
ford, for  $7346,  and  a  section  of  special  trap  rock  macadam 
construction  on  the  West  Simsbury  Road,  to  OLIN  T.  BtNli- 
I.ICT,    Pittsfield,    Mass.,    for    $6001. 

Cheshire  Township,  a  section  of  concrete  construction  on 
Maple  Ave.,  to  the  AC.  STERNBERG,  JR.,  CONSTRUCTION 
CO.,    West    Hartford,   for   about   $$700. 

Seymour  Township,  sections  of  hassam  pavement  on  Broad 
and  Dev  Sts.,  to  the  CONNECTICUT  HASSAM  PAVING  CO., 
New    Haven,    for   about    $10,213. 

Milford  Township,  a  section  of  concrete  road  on  New 
Haven  Ave.,  to  FRANK  ARRIGOIN  &  BRO.,  Middletown,  for 
about   $14,212.     Noted  May   2x  and  June  11. 

Contracts  for  railings  have  been  awarded  as  tollows. 
HARRIS  WHITEMORE,  Naugatuck,  Conn.,  $4S40:  MALLhl 
,v-  WARNER,  Bridgeport,  $1255;  WILLIAM  J.  WALL,  lor- 
ington,     $2200;   FRANK  A.   WILCOX,  Norwich,   $132o. 

+  \ew  London,  Conn. — Contracts  for  paving  William  St. 
with  concrete  and  Broad  St.  with  bituminous  macadam  have 
been  awarded  to  B.  D.  PIERCE.  JR.  Co..  p.ridgeport,  at  $1-.- 
273    and   $10,016    respectively.      Noted    May    28    and   June    11. 

Sevmonr,  Conn. — The  Town  Council  contemplates  paving 
several  streets  with  bituminous  macadam  at  an  estimated 
cost    of    $14,000. 

+  S4aflford,  Conn. — The  contract  for  building  4500  ft.  of  bi- 
tuminous stone  road  on  West  Main  St.  has  been  awarded  to 
A.   D.   BRIDGE'S  SONS,   INC.,   Hazardville,   at   $8779. 

*  Wl.niiv,  N.  Y. — Bids  will  be  received  by  John  N.  Carlisle, 
Stat.-  Highway  Comr.,  until  1  p.m.,  July  6,  for  improving  and 
repairing  highways  in  various  counties.  For  particulars,  see 
advertisement  under   "Contracts  to  Be  Let." 

*(  ..riling.  N.  V. —  i  official) — Bids  will  be  received  by  the 
Commissioners  of  Public  Works  until  noon  July  2,  for  paving 
Market  and  State  Sts.  Approximately  17.00(1  sq.yd.  of  paving 
n  ill  be   required.     William  O.  Drake  is  Supt.  of  Pub.  Wks. 

Kuxlvn,  L,.  I.,  N".  Y. — The  Town  Board  contemplates  con- 
structing sidewalks  on  Willow,  Garden  Sts..  Warner  Ave.  and 
St.    Marks    PI. 

■fTroy.  Iff.  Y. — The  contract  for  paving  Hutton  St.  has  been 
awarded  to  JOHN   W.   DAVITT  at   $14,793. 

Hadilonflelil.     >.     J. — The     Board     of     Chosen     Freeholders, 
•  ii    plans   to    improve    the   Kings   Highway    in    this    vicin- 
ity. 

fHopcnclL  \.  J. — The   contract  for  constructing  the  Hope- 
well   Valley   section   of  the   Mt.   Rosedale-Hopewell   Road,   four 
miles    long    has    been    awarded    by    the    State    Road    Commis- 
Trenton   to   RUSSELL  KLOCKNER. 

I  in. I. -ii    N.  J — (Official) — Bids  will  be  received  by  Borough 

i     until     ^    p.m.,    June    30,    for    macadamizing    Curtis    St. 

from   Wood  Ave    to  the  Borough  Line,   Hussa  St.  from   Blancke 

the    Borough    Line,    Elizabeth    Ave.    from    Stiles    St.    to 

[.umber   St.    from    Blancke    St.    to   Elizabeth 

Ave.     Clarence    II.   Smith   is   Borough   Clk. 

Newark,    RJ.    .1.-   rids    will    be    received    by    the    Board    of 
Freeholders     until     July     1     for     resurfacing     Pompton 
Turnpike    from    Bloomfleld   Ave.    to   the    Passaic   County    Line. 
A.    Relmer    is    County    Engr. 

Newark,  N.  J. — The  Board  of  Freeholders  plans  to  improve 
the   Morris  Ave.  Turnpike  at   an  approximate  cost  of  $18,000. 

Newark,    V   J.— The    Hoard    of    Public    Works    will    improve 
Ave.    from   South   Tenth   St.   to   the  city   line  with 
II     block    paving. 

Trent. .1..  v  J. —Bids  will  be  received   by  the  City  Commis- 

untll    June    26,    for    paving    various    streets    with    bitu- 

18    macadam    and     granite     block.       Frank    Thompson     is 

4-ilnrriKiiiirK.    I'eiin.-    (Official)      Bids     were    received    June 
tati    D(  pai  tm<  nl   ol    I  Ugh*  aj      a  i   follow       Chester 
i        i/ord   Tow  n  ihlp,    17,108    I'       i    phaltii     bitum- 
inous maca.  tion    method)    foi    16,388    ft.   and   one 

foi    715    ft.;    Corcon onsti  m  I  lor 

162;   M    &   T.    E.    Farrell,    Wesl    Chi 
hler.  '"-1      R     ii      ri 

Co i     V 

BENNETT    &    SONI  (52,812     (awarded     contract) 

.■mi.  II      Township,      15.27^      II        a     |  ■!,   .  n  :■       I 

m    M"  n.  n. in.  thod)     George   C.   Soudi 

I  .,,,,  .,,  .  I'CI  INNELL     &     SONS.     A'  01 

imer,      Wallli 
i  ..  .  ■         i      10      iMv.  ard    i. 
Philadelphia,     5i;i;.:n'.2.     William    C.     Evans 

■'■ 

Dublin    Township,    8107    ft.,    si 

Phils 

d.lphi 

Vmbl<  r      I     .2:.     Mont 

"" ■' I).  ,"" 

1       Badei      Phlln 
ilelnh  '■'      I        '■''     " 

B    V   I  Poore,  Rli 

■  1, 1      11 
Horn    &    Co., 

■ 
tract) 
,6      Polo    C. 

CO.,        In--. 
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Pittsburgh,  (1)  $47,043.  (2)  $4S.144;  BELL-BOCKEL  CO.,  INC.. 
Altoona,  (1)  $45,918.  (2)  $46,044  (awarded  contract);  John  L. 
Elder,  Ebensburg,  (1)  $46,751,  (2)  $52,663;  Suppes  Contra.  tin- 
Co.,  Inc.,  Johnstown,  (1)  $47,156.  (2)  $56,035;  Baker-ow.-ns 
Construction  Co.  Johnstown,  (1)  $60,319,  (2)  $62,737.  Fayette 
County,  Favette  City  Borough.  1354  ft.  brick  block  paving; 
Ridge  Bros.  Co.,  Pittsburgh.  $8174;  Thomas  Arrigo,  Charleroi, 
$7707;  HOBLITZELL  &  PRICE.  Myersdale.  $6952  (awarded 
contract).  York  County,  Stewartstown  Borough,  5270  ft. 
asphaltic  concrete  on  a  concrete  foundation:  DWYER  &  CO., 
Philadelphia,  $28,858  (awarded  contract).  York  County, 
Hopewell  Township.  15,264  ft  asphaltic  bituminous  macadam 
(penetration  method):  GEORGE  C.  SOUDER.  Lancaster, 
$67,048  (awarded  contract);  Dwyer  &  Co.,  Philadelphia, 
$72,854.  Lycoming  County,  Montgomery  Borough,  5787  ft. 
brick  block  paving:  W.  H.  Lvons,  Sunbury.  $40,669:  Monroe 
raving  Co..  Langhorne,  $39,929:  B.  H.  Cory. 11.  Williamsport, 
536,767;  BUSCH  &  STEWART,  Williamsport,  $36,466  (awarded 
contract);  G.  W.  Rockwell,  Sunbury,  $42,015.  McKean  County, 
Port  Allegany  Borough,  6272  ft.  brick  block  paving:  Simpson- 
Mitchell  Co..  Punxsutawney,  $38,637;  JOHN  SHEEHAN  ,t 
CO.,  Bradford,  $36,939  (awarded  contract).  Tioga  County. 
Mansfield  Borough,  7464  ft.  brick  block  paving:  G.  W.  Rock- 
well, Sunbury,  $61,677;  G.  W.  Ensign.  Inc.,  Harrisburg,  $65,187; 
SIMPSON-MITCHELL  CO.,  Punxsutawney.  $48,39S  (awarded 
contract):  Empire  Contractors'  Material  and  Equipment  Co.. 
Inc.,  Newark.  N.  Y„  $59,754;  McNernev  Construction  Co.,  Can- 
ton. $56,507.  Westmoreland  County,  Hempfield  Township, 
Route  US,  325  ft.  telford  macadam  (no  award  made):  James 
H.  Offutt,  Greensburg,  $3712;  Ridge  Bros.  Co.,  Pittsburgh, 
Noted    June    4. 


+  Hural  Vnlley,  Penn. —  (Official) — The  contract  for  improv- 
ing part  of  Main  St.  has  been  awarded  to  L.  H.  HILEMAN  CO., 
Ford   City,   at   $9S20.      Noted    June    11. 

Baltimore,  Md. — Bids  will  be  received  by  the  Board  of 
Awards.  City  Register's  Office,  until  July  1,  for  grading, 
curbing  and  paving,  and  repaying  on  concrete  base  as  fol- 
lows: Granite  block  repaying  on  portions  of  Clay  and  Water 
Sts.,  Dark  Lane  and  Lovegrove  Alley,  5550  sq.yd.  under  con- 
tract No.  91;  repaying  under  Contract  92,  Eutaw  St.,  from 
Baltimore  St.  to  Madison  Ave.;  sheet  asphalt,  S810  sq.yd., 
granite-block  repaving  56SO  sq.yd.,  granite  or  scoria  block 
paving,  450  sy.yd.,  and  vitrified  block  paving,  1300  sq.yd. 
R.   Keith   Compton   is  Consult.   Engr. 

♦  Contracts  have  been  awarded  by  the  Board  of  Awards 
for  paving:  Riverside  Ave.,  from  Hamburg  St.  to  Fort  Ave., 
and  eight  streets  and  three  alleys  in  the  Northwestern  An- 
nex, to  the  BALTIMORE  ASPHALT  BLOCK  &  TILE  CO., 
at  $7635  and  $37,508,  respectively;  14  streets  in  the  Northern 
and  Northeastern  An-'X,  to  the  AMERICAN  PAYING  &  CON- 
TRACTING  CO.,    at    ,<,1,535. 

♦  Contracts  havf  b,?en  awarded  bv  the  State  Roads  Com- 
missioners, 601  G:  rrett  Bldg.,  Baltimore,  to  LUCK  CON- 
STRUCTION CO..  Roanoke,  Va.,  at  $56,046,  for  a  14-ft.  ma- 
cadam road  on  Liberty  Road,  from  Buck's  Lane  to  Old  Court 
Road,  about  4.35  miles;  also  to  P.  FLANIGAN  &  SONS,  120 
East  Lexington  St.,  Baltimore,  at  $65,707  for  an  asphalt  pave- 
ment on  Reistertown  Road  from  Pimilco  Road  Circle  to  Bal- 
timore County  Line,  about  1.25  miles.     Noted  May  28. 

1 :.    Mil. — Bids    will    be    received    by    the    City    Council 

until  July   6,  for  grading  and   paving   20, '   sq.yd.   of   streets 

Richmond,   Va. — Bids    will    be    received    by   G.   P.    Coleman. 

State  Highway  Comr.,  until  noon,  July  2,  for  constructing 
5.76   miles  of  gravel   road  in  Henrico  County. 

I.illington,  N.  C. — An  election  will  soon  be  held  in  Averys- 
boro  Township.  Harnett  County,  to  vote  on  the  proposition 
to    issue   bonds    for    $30,00n    for    road    construction. 

Smltafleld,  \.  C: — Bids  will  be  received  by  the  Board  of 
County    Commissioners   of  Johnston   County   until   June   27   for 

Hi.      sale     of     Sinn. f     Johnston     County     Township     Road 

bonds. 

Bnnhnell,  Fla. — Bids  will  be  received  until  July  11  for 
115,000  str.-et    Improvement    bonds. 

♦Birmingham,  11a.  Contracts  have  b  on  awarded  to  the 
NALL  C  INSTRUCTION  CO.,  at  $18,512  ami  (20,171  for  paving 
Third  Ave.  from  L2th  to  Walker  S1  and  South  L9th  St,  from 
-■.  ;,  to  Nelson  \vc  respectively  and  to  the  SOUTHERN 
rJTULITHIC  CO.   at    (3586   tor   paving    Cottony I    We.   from 

fifth     tO     I  '.'til     St.        Noted     .I  in  .       I 

Decatur,   tla.     (Official)     Bids  will  be  received  by  the  City 

c< ell     Until     July     21     for    asphalt     macadam     and     gravel     ma  - 

treel    paving    tnd   concrete  cutters  and  sidewalks    The 
ited     COS!     Ol     the     work     Is     $149,000        E      W      Collier    Is 
.  '11  v    i'ii,      Noted  June   1 

♦Mobile,     Via.     (Official)     Tl trad       .instructing 

asphaltic    concrete    pavement     has    l n    awarded     to     l'\     li. 

PROI  1  'I''  "  iT  Chicago,  111  B  mi  \io tui.  1 1  84,844  1  Ither  bids 
were:     Baylej     Reedei    S    Co.,   $87,150;   Dunn  &    Lallan. !.■   1     . 

Blrmln    1 ind    the    South. on     Isphalt    A    Conatruo- 

..,,     (87,854       Noted    Waj    2 1 
Kosciusko,    mu«      Bids    "ill   be    received    by    the    Board    ..r 
,iil  julj    6  foi    thi      lie  of  $50.- 
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ment  cf  the  New  Richmond  Pike,  from  the  Three  Mile  Road 
to   the   County   Line    in   Anderson    Township. 

(Official) — Bids  will  be  received  by  the  County  Commis- 
sioners until  10  a.m.,  Julv  10.  tor  repairing  about  5000  ft.  of 
the  Harrison  and  New  Haven  Pike,  from  Paddy's  Run  east- 
erly   in   Crosby  Township. 

Cleveland,  Ohio — Bids  will  be  received  by  Carl  A.  Palme  . 
Clk.  of  the  Village  of  Shaker  Heights,  until  July  14.  for  the 
improvement   of  East  12Sth  St. 

+ColmiihuN.  Ohio — The  following  contracts  were  awarded 
bv   the   State    Highway    Commissioner,    June    16: 

"  Lorain  County.  Medina-Norwalk,  to  the  ELYMIA  CON- 
STRUCTION  CO      Elvria.  * 

Erie     County,    Columbus-Sandusky,     to     E.     F.     HOFFMAN, 

^Sreene  County.  Dayton-Chillicothe,  to  THE  WILSON  EN- 
GINEERING &  CONTRACTING  CO..  Xenia,   $31,788.       „m^XT    „ 

Lorain  County.  Ashland-Oberlin,  to  THOMAS  BURTON  & 
Si  INS,   Wellington,   $23,673.  „„,„„,- 

Lorain  County.  Milan-Elyria,  to  THE  ELYRIA  CONSTRUC- 
TION  CO.,    Elyria,    $44,550.  „.,„„    „ 

Champaign  County.  Urbana-West  Jefferson,  to  JOHN  S. 
SKEEDY,    Qrbana,  $8481. 

Washington  County.  Hoekingoert-Powhatan,  H  to  Mc- 
GERRY    &     STOWE,    Akron,    $10,100. 

Washington  County.  Hockingport-Powhatan.  "G"  to  Mc- 
GEPRY    &    STOWE,    11-15    Balch    St.,    Akron,    $15,990.     _„___ 

Muskingum  County.  Zanesville-Cincinnati,  to  A.  UHH.i 
&    SONS,   Zanesville,    $'17,300.  _„,„  Iv 

Champaign  County.  Piqua-Urbana,  to  BREWER,  TOMLIN- 
SON   &•    BREWER,   Chillicothe,    $14,0119. 

Chamnaisrn  County.  Urbana-Sidney.  to  BREWER,  TOMLIN- 
SON  &   BREWER,  Chillicothe.   $10,084. 

Columbiana  Countv.  Salem-Hanoverton,  to  McLANE  * 
HEPBURN,    Lisbon,    $15,893.  T^   _,. 

Tuscarawas  Countv,  Urichsville-Philadelphia  to  THE  WM. 
BRODE   CO.,   New    Comerstown,    $30,903.  „„T„  , 

Wayne   County.      Wooster-Mansfield,   to   WM     H     DEWELL, 

reWay'ne    County.       Orrville-Northern,    to    H.     D.     SHANNON. 

'Athens' "county.      Athens-McArthur,    to    ABNER    JUNIPER, 

Medina    County.      Medina-Wooster,   to   GEO.    S.    MELLERT, 

Trumbull     County.        Youngstown-Cleveland,     to     WM.     M. 

KU|uSSRCoTunUt?S8tATrnon?ll43n0t!-  to   ECKROAD.   HERBAUGH 

&  ^S^'County"'  Medina-Norwalk.  to  THE  ELYRIA  CON- 
STRUCTION    CO.,    Elyria,    $24,750.  ,  T ,     r.      . 

Medina  County.  Medina-Norwalk.  to  LEE  GRIGGS  .V- 
ANDERSoN.    Millersburg.    $9880.  m,TM^ 

Mahoning  Countv.  Youngstown -Salem,  to  the  PLEMiNt.. 
H  \HN   PI. ATT   CO., "Youngstown,   Ohio.    $11,300.  

ill,,  Countj  Cleveland-Buffalo,  to  B.  A.  FRESHWATER 
&    SONS,    Chester.    W.    Va„    $69,295. 

Washington  County.  Marietta-McConnelsville,  to  mo- 
GERRY   &    STOWE,    11    Balch    St.,    Akron,   $29,490. 

Lorain  County  Ashland-Oberlin,  to  THOS.  BURTON  & 
sons.   Wellington,   $8212. 

Perry  County.  New  Lexington-Logan,  to  the  w  ilso.n 
CONTRACTING    CO.,    Xenla,    $34, 

Wyandot  CounPv  I "  t .  i  •  r  Sandusky-Kindlay.  to  the  NA- 
TIONAL  LIME   &   STONE   CO.,   Carey,   $20,625. 

Trumbull       County.       Toungstown-Conneaut,      to      B.      P. 

HEWITT,    Jefferson,    $2s,(>00.  ,_._.«       . 

Fayette  Cunty.  Hlllsboro-Washlngton,  to  GRAHAM  & 
KINNEAR,  Columbus,   >16,700. 

Trumbull  County.  Youngstown-Cleveland,  to  WM.  M. 
KUSECKER,    Youngstown,    $55,766 

Wayne  County.     Woost.-r-Massillon.  to  the  MIDLAND  C(  *1 

ST  RI'CTIoN    ill,    Lima,    $52,563. 

Harrl  on    County.     BrtdgeporWCadiz,    to   J     P.    WARNICK, 

Cadiz,   $2 

•fllnvton.  Ohio — The  contract  for  Improving  2'..  miles  o1 
Cincinnati     Pike    has     be<  :     to    McINTIRB    &    SCH- 

WANK,   at   $43,000. 

Hast  Liverpool.  Ohio— (Official)  Rids  will  be  received  by 
E.  J.  Smith,  oil  of  Pub.  s.i-..  City  Hall,  until  noon,  June  27, 
foi   paving  Lincoln  .\\e,  from  Grant  to  Wall  St. 

+I*akeivno<l,     ohl«     cmitraei        1 i-in        i '  ra at  ord     and 

Fry  Aves  have  been  awarded  to  the  CLEVELAND  PAVING 
A    CONSTRUCTION    CO.,    Cleveland  ind    $9871   re- 

spectively and    Mm ii"  11:1     \ve.    to    PACK    HMOS.    1211    West    II    Hi 

st  .  Cleveland,  at  $11,443 

+  i,iiiien»<or.   oiiio     Th< tract  foi    ps    Ini     Columbus   st. 

from  a  polnl  near  Park  st.  to  F  ■          ten   entrance 

has    been    awarded    to    WILSON    A  BOWERS,    1... master    nt 

$11.7X9. 

Harrsi Ohio     Bldi    will    be    received    by    Charlt 

Morelock,    Union    County    audi  .    until    June    27    for    ■ 
draining  and   macadamizing   thi '   Croj    Roads  in 

jei  ..i  It   w  ill  be  8.67  miles. 

+  Miinniii Ohio     The    eontt  Wooster    Si 

been    awar 1    to    the    McCARRY    S    STOWE   CO., 

nt   $22.  100 

Miiiernl  CI«T.  ohi..     Rids  will  be  received  by   r    v.    Kne.br. 
Village    Clk       until    Julv    6.    f"i        ra.l  I  in;,    curblni 
North    noli   st. 

mi..«.  iii.i,,     i     ,  1   by  J    11    Cowdrey,  Dir. 

of    Pub    Ber.,    until 

t    on     Belmont,    Bentlej .    Llndell,    H 

\v- 

\,.»„.   111, hi.  lull     Bldi   win   i.e   received   by   John   W 

Davidson,    Township    Clk     until    1 Junt     17     foi     grading, 

bound 
macadam  ro 

+  \imIitmiiii,   imi.     T1 ' '  "  '    foi    pa  -     '  " 

Milton     ind   Oram!     Vvi        hn  dert   to   T>AN1 RJ1  &    f 

I.YST.    at     184.8! 


■frBatesville,  Ind. —  (Official) — The  contract  for  improving 
Pearl  St.  has  been  awarded  to  WILLIAM  F.  KRIEGER  at 
$6390.     Noted  June  4. 

Columbus,  Ind. —  1  Official) — Bids  will  be  received  by  the 
Commissioners  of  Bartholomew  County  until  10  a.m.,  July  7. 
for  a  ten-ton  steam  road  roller  with  attachments.  Philip  J. 
Sater   is    Audr. 

Evans*  ille,  Ind. — Bids  will  be  received  by  Carl  Lauenstein, 
Treas  Vanderburgh  County,  until  10  a.m.,  July  6,  for  the  sale 
of   $33i000   of  bonds   for   highway   improvement. 

+  l-ri'iikfort,  Ind. —  (Official) — Contracts  have  been  awarded 
for  paving  Armstrong  St.  with  reinforced  concrete  to  YVIL- 
LI  VM  CoIN.  at  $27,611.  Other  bids  were  Willis  Hauser,  $34,- 
647-  Nees  &  Seaman,  $30,771,  and  Lawrence  Sheridan,  $37,146. 
East  South  St.  with  brick  to  J.  J.  KELLEHER  &  CO.,  at 
$11  N27.  Other  bids  were:  Good  &  Lee,  $12,016;  William  Coin, 
$12,079,  and  Nees  &  Seaman,  $12,424.  East  Barner  and  North 
Clay  Sts.  with  asphaltic  macadam  to  NEES  &  SEAMAN,  at 
$7423   and    $2M2    respectively. 

+<;oNhen.  Ind. — The  contracts  for  paving  Vistula  Ave.  with 
concrete  and  West  -Market  St.  and  Locke  Union  Township 
Line  Rd.  with  gravel  have  been  awarded  to  the  NORTHERN 
CONSTRUCTION  CO..  Elkhart,  at  $36,600,  and  the  NORTHERN 
INDIANA  CONSTRUCTION  CO.,  East  Chicago,  at  $54,S00  re- 
spectively. 

+  Kiiiglitst«i,vn.  Ind. — The  contract  for  grading,  paving  and 
curbing  Jefferson  and  Clav  Sts.  has  been  awarded  to  C.  M. 
KIRKPATRICK  at   $48,257. 

Lognnxport.  Ind. —  (Official) — Bids  will  be  received  by  M. 
M.  Minnick,  Treas.  of  Cass  Countv  until  10  a.m.,  June  27.  for 
the  sale  of  $6500  and  $1S,000  of  bonds  for  highway  improve- 
ment. 

Montieello.  Ind. —  I  Official) — Bids  will  be  received  by  A.  G. 
Fisher.  Countv  Audr.  until  10  a.m..  July  7,  for  improving  the 
Noland   and   Hughes   stone   roads. 

M.mtieell...  Ind. — Bids  will  be  received  by  O.  C.  Middle- 
stadt.  Treas.,  White  County,  until  10  a.m.,  July  1.  for  the 
sale  of  $14,000,  $4400  and  $3800  of  bonds  for  road  improve- 
ment, 

Roanoke,  Ind. — The  City  Council  has  decided  to  pave  West 
Second  St.  with  concrete  and  First,  Hugh  and  South  Main 
Sts.   with   brick. 

Wabash,  Ind. —  (Official) — Bids  will  be  received  by  N  P. 
Lavengood.  Treas.,  until  5  p.m.,  July  1,  for  the  sale  of  $13,200 
and  $10,720  of  bonds  for  gravel   roads. 

+Bedford,  Mich. —  A  contract  for  street  paving  has  been 
awarded    to    LENANE    BROS..    Detroit,    at    $40,000. 

♦  Detroit.  Mich. —  1  official) — Contracts  have  been  awarded 
bv  the  Department  of  Public  Works  for  paving:  Parker.  St 
flair  and  Fischer  Aves.  to  T  E.  CURRIE,  at  $12,078; 
and  $15,195  respectively:  McCIellan  Ave.  to  J.  A.  MERCIER. 
at  $21  179  and  Alexandrine  Ave.  to  the  DETROIT  ASPHALT 
PAVING  CO.,  at  $8860 

I. uilingti.il,  Mfcb. —  Paving  bonds  to  the  amount  of  $18,400 
were  recently   sold. 

Menominee.  Mich.- -Bon, is  to  the  amount  of  S6U.1111O  were 
recently    voted    for    road    Improvements. 

+Norwar,  Mich. — The  contract  for  paving  Nelson  St.  with 
crushed  rock  bituminous  macadam  has  been  awarded  to 
BYR<  in  \\\   HICKS,   Vulcan  at  $7300. 

Reese,  Mich. — Denmark  Township  has  sold  $20,000  road 
bonds. 

+  Anna.  ill. — The  contract  for  the  central  paving  district 
has  been  awarded  to  the  GRANITE  CITY  LIME  A  CEMENJ 
ro  Granite  cm  al  $54,081.  Othei  imis  were  Prosser  & 
Halli.iav  Cairo,  $55,550  Meyer  &  Thomas  Construction  Co., 
Bast  St,  Louis  $54,582;  Foulkes  Construction  Co.;  Terre  Haute. 
ind..    $54,491    and    the    Public   Construction    Co.     $64,830. 

Chicago,  III, — (Official) — Bids  will  be  received  by  the 
Hoard  of  Local  Improvements,  Room  207,  City  Hall,  until  11 
a.m.,  July  1,  for  Improving  a  number  of  streets.  Francis  D. 
Commery    is   City   Clk 

♦  Heekford.  ill.-  (Official) — Bids  will  be  received  by  W.  W. 
Bennett,   Pres.   of   Bd    of  Local   tmpvt.   until   11   a.m..  June  26, 

roi    tli        I      ■  nacadam    pavemi  nt,    9275    sq.yd. 

brick  Lavement  ami  6215  lln.fi  of  concrete  curb  and  gutter; 
also  2028  11  of  12 -lii.  sewer,  910  ft.  of  16-ln.  sewer.  1783  ft. 
of   in  in    sewer  and    1  189   it    ol    9  In,   sewer. 

Nprliiutl.  Id.    111.-     HI. Is    will    bi  the    State    Hiuh- 

way     Commission     until     July     1     for    State     \id    work 
counties.      A     N     Johnson    is   State    Highway    Kngr. 

Dodgevtlle,    Hi..      Bids    will    he    received   by   Jhn    P 
Clk.,  until  7  p.m.,  June  29,  for  approximately  80,000  Bq.ft. 

lite     walks. 

+  i.n     Crosse,     \>  t«.     (Official)     The    contract 

Third    SI     with   brick    has   1 n    swarded    t..   the    LA    CROSSE 

STONE    i'o     at    S11. 71')       Other    bids    were;      N     C     Bscheller, 
u  .    tei  n   Constt  111  'i  d   T     u     \\  oole> 

1      Noted    Mas    21. 
Marinette,   \\  i«.     Bids   will    be   received   bj     \     11     Holi 
1  -ini     of    Bd     Pub     Wks     until    2    p  m„    rulj     11,    for   Imp 

On    and    Shields    Sts. 

+  m  1 1  <>  11  ui.ee.  \\i,.  Contracts  have  been  <w  irded  to  the 
i.     \i    <n  1  :i  ,1 11  IN  CO     at    ;  1 3  828   for  | 

Klnnlcklnnic  to  Greenbush  st  ,  to  the  DEAN  CONSTRUCTION 
I    $  17  751!    foi  "i    18th    to    2Mb    st 

and'  I..  11  01:  S  Wl  IHLER  >'"  at  $12,286  for  paving  state 
si.  from  I8th  to  23rd  St. 

+  >lll»aiik. .      W  Is 

CONSTRUCTION     • 

th      llth    and 

Four" 

Nhtlon  'i     Vvei      ind    1 

CONSTRUCTION    CO.,    ..t    $1120 

+s,,,,,.,i,,r.  w  Is      Thi    1  ontt  oito  •    has 

I,..,  n    "       rdi  r     10   M  VON1  ■  r   bids 

.,,.,.,.'  |;l. ■!,,-      .V      SO  ""1     M      \: 
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Red  Lake  Falls,  Minn. — Bids  will  be  received  by  George 
Dupont  Audr.  Red  Lake  County,  until  2  p.m.,  July  13  for 
constructing  10  miles  of  road. 

Meeuv  Ere,  Minn. — Bids  will  be  received  by  H.1  C.  Peter- 
son',' City  Recdr.,  until  S  p.m.,  July  7,  for  concrete  streets  and 
alle'v  crossings. 

•\Yorthinston,  Minn. — Bids  will  be  received  by  Gus  Swan- 
berg  Nobles  County  Audr.,  until  2  p.m.,  July  13,  for  grading, 
constructing  turnpikes,  ditches  and  concrete  culverts.  D.  H.. 
Davison   is  Dist.    Engr. 

+Atchlson,  Kim. — The  contract  for  paving  Commercial  St. 
from  9th  to  13th  St.  has  been  awarded  to  S.  E.  WILCOX  .'1 
the    Alpine   Construction    Co.,    at    $11,804. 

Horton,  Kan.— (Official)— Bids  will  be  received  by  J.  F. 
Bailey,  Mayor,  until  8  p.m.,  July  14,  for  paving  nine  blocks. 
Noted   June   IS. 

Wheeler,  S.  D. — Bids  will  be  received  by  F.  J.  Kaberna, 
County   Audr.,   until    2   p.m.,   July    8,    for   grading  certain   high- 

Len-istown.  Mont.— Bids  will  be  received  by  the  City  Clerk 
until  2  p  m.,  June  28,  for  paving  Janeaux  St.  The  estimated 
cost    is    $50,000. 

Texarkana.    Ark.— An    expenditure    of    $200,000    is    contem- 
d     lor    constructing    250,000    sq..yd.    of    asphalt    macadam 
pavmient    in    Improvement    District    No.    20. 

Cameron,  Tex. —  (Official) — Bids  will  be  received  until  July 
]-,  for  constructing  a  system  of  improved  highways  in  Koau 
1>  «t  \"o  2  Milam  County.  Approximately  $150,000  is  avail- 
able' The  J.  C.  Field  Engineering  Co.,  105  Field  Bldg.,  Deni- 
Engr.-in-Charge. 
F.nnis.  Tex. — The  city  is  negotiating  the  sale  of  $80,000 
paving  bonds. 

+  McKinnev,  Tex. — The  contract  for  paving  South  Tennes- 
see and  Louisiana  Sts.  has  been  awarded  to  LEVY  &  LEA  Y, 
Muskogee,    Okla.    at   $27,500. 

O/.nna.  Tex. — Bids  will  be  received  by  the  County  Com- 
missioners until  July  13  for  the  purchase  of  $2  (,000  of  road 
bonds. 

Paris,  Tex. — The  City  Council  has  voted  to  pave  Grand 
Ave.,  South  20th,  South  23rd,  South  25th  and  South  26th 
streets  at  approximately  $110,000. 

Roekport,  Tex. — Bonds  to  the  amount  of  $25,000  have 
been    voted    for    road    improvements. 

■rCollinsville,  Okla.— (Official)— The  contract  for  laying  ap- 
proximately 34,000  sq.yd.  of  brick  pavement  with  concrete 
base  has  been  awarded  to  C.  A.  WILLISTON,  Chicago,  111.,  al 
SS3.000.  Other  bids  were:  Western  Paving  Co.,  Oklahoma  City, 
A  Sw.it.  k  &  Co.,  Oklahoma  City  The  Benham  En- 
ring  Co.,  Oklahoma  City,  is  Engr.  Noted  Mar.  26,  May 
II   and  June  4. 

Boise    City,    Idaho — Bonds    to    the    amount    of    $58,000    were 

sold   June   9.     The   proceeds  will   be   used   for   sidewalks,   curb- 

ind    paving. 

+  M..iHcs:ino,  Wash.— The  contract   for  graveling  the   Quin- 

alt    has    been   awarded   to   the   STANDARD  TRANSFER   CO,   at 

$22,000. 

•f-Vetvixirt,    Wash.— The     contract     for    paving    6S00    ft.    of 

ii,  i, t    high  was nnecting     (Jsk    and    Cusick    Townships 

been    awarded  to  J.    W.    HASTINGS,   at    $7851. 
Pullman,    Wash.      Bids    will    be   received   by   the   City  Clerk 
until  July  7   for  paving   Dist.  16.      L.   V.    Edwards  is  City   Engr. 

■f Redmond.  Wash.     The   contract    tor  paving   two   h1' ■' 

nogualmie  Road  has  been  awarded  to  L.  R.  ELLIS, 
11,485. 
Senltle,    Wash. —  According    to    press    reports    bids    will     be 

Com         Co mers   until  July  6  for   con  - 

-  nic    Highway.      The    esti- 
$160,000 
Seattle.     Wash       Bid       will    be    received    bj     the    Board    ol 
mere  until  June  30  for  improving  the  James 
Road. 

si,.-i< wash.     Bids  will  I"-  received  by  the  County  C 

i  ti  uctlng   Pi  i  mam  n(    HIghwa: 

Carlton,  or,-,  i  Council  is  preparing  lo  receive 
Mils  for  street  paving.     The  approximate    '    oi    the   work   Is 

+  i>n»  ton.    <>r...  1 "'  i  at  t     foi      n 

, awarded    to    the    ARENZ   CONSTRUCTION 

i.  in   al   $'i::?r,.     Otl  ere:      V.  R.  1  tennis,   $9464; 

and    M.    M     Phlpps,   $10,104. 
Noted  May  21. 

+Tiii„,, u.   <>r.-.     'i  i  •  <  •    cl    '-I    constructing     '      mile 

,,(    |,  ,rth     of    Hall    Slough    has    been    awarded     to 

DOLAN    al 
+Ingiewood,  Calif.     TI  ,  Flower  St. 

.'  ■    i"    Q  El  IRGB 

19121. 

+  i.in,i.M..    Calif,     Tl "t  In  I  he    streets 

, .  i .  1 1    to    thi     i  I  i '  i :  i :  m  , 
ll         0, 


\  narelea.  <  allf. 


Klni     i' 

■■  t  -I    i  ■  a  i  ded   i" 

the    I-  A  r  f : <  •  1 1 1 1 . 1  >  QILMORE   WILTON    CO.,  I     686 

^Manhattan    Bench,    Calif. 

.,r  the   follow  Inn  street  and  1  Otl 

..li,,  [NO    CO.,    717     Broi 

o  first    i   |l >   tor 

+  -,,..; nlii.     •    nil  "I"      l'< 

Is      to 

'    com 

o 

of  COI 

ngri  ii  : .  ..i    ■ 


Los  Angeles  County,  12.7  miles  of  concrete  pavement  to 
LEE  MOORE,  Los  Angeles,  at  $153,019.  Noted  May  14  and 
June  4. 

Butte  County,  about  11.2  miles  of  concrete  pavement  to 
P.  L.  BURR,  San  Francisco,  at  $55,613.  Noted  May  21  and 
June  IS. 

Tehama  County,  about  S.S  miles  of  concrete  pavement  to 
M.   JACINTO,  at   $53,679.      Noted  May  21  and   June    In. 

Glenn  County,  about  seven  miles  of  concrete  pavement  to 
P.  H.  HOARE,  Oakland,  at  $37,210.     Noted  May  21  and  June   18, 

Shasta  County,  about  9.9  miles  of  grading  to  H.  ROLANDI, 
San    Francisco,    at   $6.'!, 245.      Noted    May    21    and   June    is. 

Humboldt  County,  7  3  miles  of  grading  to  FRANK  I.. 
SMITH  &  G.  W.  CONNORS,  at  $67,865.  Noted  May  14  and 
June    4. 

Santa  Clara  County,  six  miles  of  concrete  pavement  to 
H.  L.  PETERSON  &  A.  J.  GRIER,  San  Francisco,  at  $:is,723. 
Noted  May   14  and  June   4. 

Sacramento,  Calif. —  (Official) — Bids  were  received  June  8, 
bv  the  State  Highway  Commission  for  constructing  a  road 
in  Yolo  County  as  follows:  Grant  Fie.  San  Francisco,  $296,- 
461:  Carl  Leonardt  and  Louis  Mesmer,  Los  Angeles,  $314,684; 
San  Francisco  Bridge  Co.,  San  Francisco.  $328,435:  Van  Sant 
Houghton  Co.,  San  Francisco.  $250,415:  Sound  Construction  & 
Engineering  Co.,  San  Francisco,  $257,836,  and  the  Snare  & 
Triest   Co.,   New   York,    N.    Y..    $3S7,340. 

Sacramento,    C::lif. —  (Official) — Bids     will     be     received 
the   State    Highway    Commission,    Forum    Bldg.,   for   construct- 
ing  the  following  highways: 

Until  11  a.m.,  July  6.  Tehama  County,  from  the  southerly 
boundary  to  Los  Molinos,  about  10.6  miles  concrete.  Yolc 
County,  from  the  southerly  boundary  to  Woodland,  aboiu 
11.7  miles,  concrete.  Santa  Cruz  County,  from  Glenwood  to 
Santa  Cruz,  about  10.3  miles,  graded.  Santa  Barbara  County, 
from  Orcutt  to  Santa  Maria,  about  6.5  miles,  concrete.  San 
Benito  County,  from  San  .Juan  Bautista  to  the  northerly 
boundary,    about    four    miles,    concrete. 

Until  2  p.m.,  July  6:  Shasta  County  from  Bayha  to  the 
Sacramento  River,  about  16.2  miles,  graded.  San  Luis  Obispo 
County  from  Arroyo  Grande  to  San  Luis  Obispo,  about  13.4 
miles,  concrete.  Kern  County  from  Grape  Vine  Creek  to  Sec- 
tions 5  and  6,  T.  32  S.,  R.  2S  E.  M.  D.  B.  and  M.,  about  17  " 
miles,  concrete.  Ventura  County  from  Newbury  Park  to 
Springville,  about  11.1  miles,  concrete.  San  Diego  County 
from  La  Mesa  to  El  Cajon,  about  1.6  miles,  concrete.  Austin 
B.    Fletcher    is    Highway    Engr. 

+  San  Diego,  Calif. — The  contracts  for  constructing  gutters 
and  culverts  on  Rosecrans  St.  and  for  grading  Langley  St. 
have  been  awarded  to  G.  R.  DALEY  at  $13,355  and  $4728  res- 
pectively. 

+  San  Diego,  Calif. — The  contract  for  the  grading  of  Hayes, 
Vermont  and  Johnson  Sts.  and  the  lowering  of  sewers  has 
been  awarded    to  J.   W.   CALBACK  at   $8274. 

San  Francisco,  Calif. — Bids  will  be  received  by  the  Board 
of  Public  Works  until  July  1  for  improving  29th  Ave.  from 
Clement  to  California  St.  F.  J.  Churchill  is  Secy,  of  the 
Board. 

Richmond,  Que. — Bids  will  be  received  by  E.  F.  Cleveland, 
Secy.-Treas.,  until  8  p.m.,  July  6,  for  bituminous  macadam 
pavement,  concrete  sidewalks  and  gutter  and  crushed  stone 
or    gravel    macadam    streets. 

+Ft.  William,  Ont. — A  contract  for  constructing  asphaltic 
concrete  pavement  has  been  awarded  to  the  NATIONAL 
PAVING    &   CONTRACTING    CO.,    Winnipeg. 

iivnrsTiii  \i,  v  orks 

Derhy  Line,  Vt.— The  Union  Twist  I  "ill  Co..  Athol,  Mass., 
will  build  two  additions  to  its  local  plant.  Frost  &  Chamber- 
lain. State  Mutual  i'.ldg.,  Worcester,  .Mass.,  have  prepared  the 
plans.       Noted    Apr.    23. 

+  Ilavcrhlll,    Mass. —  The    E.SS6X    Associates,    Locke   and    Essex 

sts..  have  awarded  a  contract  to  KELLER  BROS.,  24  Pleasant 
St..  (or  an  eight-story,  brick  factory.  The  cost  is  esti- 
mated at  $125, I  E.  N.  Gllman  is  Pres.  of  the  Essex  Asso- 
ciates.    Damon  Bros.,  2.r.  Washington  St.,  are  the  Archs. 

+Hnvcrhill,  Mass. — The  Riker-Jaynes  Pnm  Co.,  27  Haymar- 
ket  Sq.,  has  awai a  contract  to  the  NATIONAL  FIRE- 
PROOFING  CO.,  200  Devonshire  St.  tor  a  ten-story,  concrete 
factory  and  warehouse,  100x200  ft.  Arthur  II.  Bowdltch,  II 
Bromfleld  St.,   is  the   Arch. 

Worcester,    Mass.      The    Armour    Packing   Co..    Chicago.    111.. 

having  plans  prepared  toi  a  three  story,  brick,  cold-stor- 
age  warehouse,   to   be   built   bere  on   Summer  si. 

Ansonin.  Conn.  Tin'  American  Itra.ss  Co.  plans  to  build 
:.  vera!  additions  to  Its  plant;  one  will  be  i  «  ■  •  storj   ami    io      • 

ft.,   i ther    two-story,    60x200    ft.,   another   four-story,    10x126 

ft.  and  a  fourth  one  story,  57x92  ft.  The  total  cost  will  be 
.ii i    $160, James   R.   Coe   is  Ch,    Fng. 

^Bridgeport.   Conn.     Tim    Salts   Textile    Mfg.    Co.,    Kossuth 

St..   will  construct    two   new    brick   and   steel   buildings;   ll 

tory,    82x151    n     .1  mi    Hi i"i    Is    i  hree  story   ami 

ii.     The   DOWLINQ   &    BOTTOMLY   en.   hits  been  awarded   the 

trad    i"i    iim    mi   ..mi    and  the  SCHWARZ  BROS.  CO.,  tha 

contract   I'm-  the  cai  pentt  y. 

Bridgeport.  Conn.     Tin     Imerli   ■"   Chain  Co.,    I. ..ran   St.   and 

i  !onnect  [cut   A  ve  .  I     - Ins   bids  for  a  thrci      torj   and  bi 

I  .    c xete    I steel     r-'ctor>     Mm    building;, 

80x ft.   Skinner   .v    Wnllior,    121    Nowtleld    I  lldi   . 

are   the     Irch 

» rimri,  Conn.     Tii..    \     ii     Well      Co.,    u  itertown    lve„ 

■    in     bldi .i    in  !•  k     <"'i      ii  •  i     ro* i.   addition    to 

i      l>i  tubing    mill      The B.  Peck.  66  Ban!     SI      I     thi 

An  Ii. 

+  x\  i.i.-ri.iirt.   Conn.     The    Plume    i      \i» i    Mfi      Co     hai 

iiwnrdcd   I    cl      roi    II      Ovi       tory,     iOx  180   ft    addR o   Its 

i  .1  im      in  ■  1 1     i  ii '     mi  X   i  1 1  \  t .  I"  I  ELI  >.  ■•■-<• % .  and  ti:  \<  \\ 

BROS    CO.,  ■    i '  n-  ni  i  ,,ii  i  .1   .1  ii  in'    I  t. 

\.„        \  i.rl..      \.      X  .        (B mil      "I'      M   nili.ill.n.l  .Ian  II  P 

w  in   i  .1  man     ban   DIi  d    plan      foi     i    foui      tor;     garai  e,    to   !»• 

built     it  Wi    '    i  <■  '"'i    Bt       M    w  ill    be    LOOx  nm    1 1. oosl 
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New  York,  N.  Y. —  (Official)  —  (Borough  of  Manhattan)  — 
The  Automobile  Club  of  America.  247  West  54th  St..  will 
build  .a  four-  and  five-story  garage,  covering  an  area  of 
:"  10  sq.ft.  The  cost  will  be  $250,000.  The  automobiles  will 
mount  from  floor  to  floor  by  means  of  romps  or  runways.  A 
sprinkler  system  and  a  compressed  air  apparatus,  serving  all 
floors,  will  be  installed.  William  H.  Gompert,  171  Madison 
Ave.,   is   the  Arch. 

Niagara,  >.  Y. — The  Santo  Rubber  Co.,  Oliver  Bldg..  Pitts- 
burgh. Penn.,  is  receiving  bids  for  the  first  of  a  number  of 
buildings  it  will  erect  here.  Its  ground  area  will  be  about 
half  an  acre. 

Rochester.  X.  Y. — The  Erie  Foundry  Co.  will  build  two 
additions  to  its  plant.  One,  a  moulding  room,  will  be  30x145 
ft.,   and    the  other    a   cleaning   shop,    will   be    40x100    ft. 

Rome,  N.  Y. — Tin-  Armour  Packing  Co.,  Chicago,  111.,  plans 
to  build   a   $40,000   building. 

+  nioomfleld,  \.  J. — The  Condensite  Co.  has  awarded  a  gen- 
eral contract  for  five  one-story  brick  mill  construction  build- 
ings, to  EUSTICE  BROS.  Tire  cost  will  be  $22,703.  Percy  B. 
Taylor.  Newark,   is  Engr.     Noted  June  11. 

Camden,  X.  J. — The  Victor  Talking  Machine  Co.,  Cooper 
St..  will  build  a  five-storv  addition  to  its  plant.  It  will  be 
'.'1x241  ft.  Ballinger  *  Perrot.  Philadelphia,  Penn.,  are  the 
Archs. 


Butler,    Penn. — Spang    &    Co., 
Crete  factory.    60x145   ft.,    with  a 


will    build    a    four-story    con- 
0x70  ft. 


+  I'hilailelphin.  Penn. — Thomas  Jannev  has  awarded  a  con- 
tract t.i  IRWIN  &  LEIGHTON,  126  North  12th  St..  for  a  $115,- 
000  factory  at  Kirk  St.  and  the  Delaware  River. 

Philadelphia.  Penn. — The  Philadelphia  Paint  Mfg.  Co.  has 
filed  plans  for  a  two-story  brick  factory,  to  be  built  on  South 
Ave.     The  cost   will  be    -1 

Reading,  Penn. — Frank  Kalb  has  purchased  a  site  at  214 
to  224  Hamilton  St..  on   which   he  will  build  I  akery. 

•fScranton.  Penn. — The  Lackawanna  Mills  have  awarded  a 
i  to  the  B.  C.  WILLIAMS  CO.,  Coal  Exchange  Bldg., 
for  a  $20,000  factory  addition.      Edward   Langli  y   is   Arch. 

Baltimore,  Hd. —  The  City  Dairy  Co.  will  build  a  dairy,  ice 
cream  plant,  office,  shops,  stables,  etc.,  all  of  concrete.  The 
cost  will   be  abou 

The  Gandy  Belting  Co.  will  build  a  six-story  industrial 
building,  at  West  Lombard  St.  and  Fremont  Ave.  The  cost 
is  estimated   at   $140,000. 

•fBalttmore,  Mi!  The  Maryland  Brass  &  Metal  Co..  Guil- 
ford Ave.  and  Federal  Sts..  has  awarded  a  contract  to  JAMES 
SMITH.  1604  Broadway,  for  a  two-story  brick  and  concrete 
warehouse  and  factory.  Callis  &  Callis.  2057  Kennedy  Ave., 
are  the  Archs. 

Huntington,  w.  Vn.— Veins  T.  Ritter  plans  to  build  a 
three -story   warehouse,   50x90   ft. 

Wheeling,  \V.  Vn. — The  F.  Schenk  &  Sons  Packing  Co.  will 
build  iition  to  its  cannery.     It  will  have  an  area 

I   sq.ft. 

\\  iNim,  \.  «'.  Hackney  Bros.,  will  build  a  two-story 
factory.    100x500  ft. 

4-Colnmbna,   Ga.— The    Merltas   Mills   will   build   a    "0x120   ft. 

addition   to   Its  weaving   shed.     The   cost   will  be  $15,000.     The 

i    has    been    let   to   T.    C.    THOMPSON    &    BROS.,    Blrm- 

.    Ala. 

-fMncon.  <;n. — R.  H.  SMALLING   &   si  >N  have  been  awarded 
a   contract    bj    Richard   Willingham  and   others  for   five 
warehauses.     Four  will  be  75x80   ft.  and  one   160x600  ft.     Tin- 
cost  will  be   $1 

Birmingham,    Ala. — The    Tennessee    Coal    Iron    &    R  R.    Co. 

will   build    a    $800, addition    t..   its   plant.     George   Gordon 

ord  is   Pres. 

The  Birmingham  Publishing  Co.  plans  a  printing  plant  at 
Ave.    B   and    19th    St.       It    will    be   two-story,    lullxl'Mi    ft.    and    of 

reinforced  com 

•(-North  Birmingham,  Ala The  CONSOLIDATED  ENGI- 
NEERING Co.,  has  been  awarded  a  contract  bj  the  South- 
ern K.R.  for  a  brick  and  oundhouse.  The  est  will 
be  $75,000. 

srimii,    Ala.— Local    pn  Btate    thai     the    Valle; 

I  '..i  ton    Mills   ( !o.    bas    acqul  id  lolnlng   its 

plant,    and    will    bull  additions, 

\,->v  Orleans,  La.  The  Philadelphia  Quarts  Co.  will  build 
I   $250, 

Memphis,    Tenn.     The  Queensware    Co.,    Georgia 

and    Kentucky    Avis.,    will    build   an    | 

ii.     <:.   m.  Shan    Is  the   Arch 

Lexington,  i»  > .  [(  I  reported  that  the  Louisville  A  Nash- 
ville i:.':    will  build  a  ma  and   ma ke 

irds       \v.    ii.    Com  tena * . 

H  ,    i 

iiiirinrii.il.   Ohio     The   Standard    Motor   Co 
bulldli 

Cincinnati,    uhio     The     Andrew     Ji  Llfred     ave., 

has  nii-ii  plans  for                                                             reed  concrete 
illdln  i  isl  IE Noted 


the  C 


$0 
itii'in 


N 


■urn     Ohio 
II     a     I  '     1 :  .  .     .■    II 
88x100    fl 
^Cincinnati,    Ohio     BENJ  \\il.\ 
,  ontract 
1 1 .  i , .  . 

4-i  leveli Ohio     1 


ans.  ornery 

ir   a    bakei  y.     The   main 
i  he    \  i  ch. 
Ra  llway    '  'o..     i  ieader- 


1:1. Ic  .   hat 

the  W     i    THOMPSON  .\    SON  CO.,  6110   Euclid   A. 
« ill    be   $.'..'.7.ii'in,     Noted    June    i 

+<  li-v.-lnn.i.  Ohio     The  TIDEWA1  tJCTION  CO. 

1111  Hu 

iddttlon    to    'i plant    nf    the    Sheriff   St 


+CIeve:anU.     Ohio — The     REAUGH     CONSTRUCTION     CO., 

2S3o  East  51st  St..  has  been  awarded  a  contract  for  a  six- 
story,  6"xsn  ft.,  brick,  storage  warehouse.  The  cost  will  be 
about  $50,000.      E.  T.  Gibbons.   1900   Euclid  Ave.,  is  the  Arch. 

Cleveland,  Ohio — (Correction) — The  address  of  F.  C.  Smith, 
to  whom  the  G.  A.  Tinnerman  Steel  Range  Co.  awarded  a 
contract  for  e  three-story,  70xll0-ft.  factory,  was  erroneous- 
ly noted  June  25.     It  should  read  Kammo  Corners,  Ohio. 

The  Schuster  Co..  2214  Fourth  St.,  plans  a  four-storv,  20x 
160-ft.  warehouse.  E.  L.  Schuster  is  Pres.  G.  B.  Bahn",  1629 
\\  llliamson    Bldg  ,    is   Arch.      The   cost  is   estimated   at    $50, 

The  Home  Financing  Co.,  care  of  Mudge  &  Beach.  219 
Williamson  Bldg.,  will  build  an  eight-storv,  214x330-ft.  and 
.lx222-ft.  warehouse.  The  cost  is  estimated  at  $500,000. 
Fulton  &  Taylor,  704  Permanent  Bldg.,  are  Archs. 
.  +T.?,euo'  Ohio — J.  B.  Breyman  has  awarded  a  contract  to 
the  SCHMIDT-HARVARD  CO..  for  a  S2S.O00  brick  and  con- 
crete   factory,    to   be   built   at    1025    Front   St. 

Buchanan.  Mich. — The  Celfor  Tool  Co.  will  soon  start  the 
construction  of  an  addition  to  its  plant.  It  will  be  one  story 
and   100x160   ft. 

Detroit,  Mich. — Benjamin  Siegel  is  building  a  one-storv  ad- 
dition to  his  garage  at  Woodward  Ave.  and  Brady  Sts.  It 
will   be    100x120   ft. 

+  Detroit.  Mich. — Leonard  Reliable  Storasre  Co.  has  award- 
ed a  contract  to  the  A.  J  SMITH  CONSTRUCTION"  CO.,  1- 
Campan  Bldg.,  for  two  warehouses,  one  four  and  the  other 
Ave  story.  The  cost  is  estimated  at  $100,000.  Noted  Apr.  2. 
,  +T*1?  Ford  Motor  Co.  has  awarded  a  contract  to  IRWIN 
&  LEIGHTON.  1330  Dime  Bank  Bldg..  for  a  four-storv  and 
basement,  140x297  ft.,  service  building.  The  cost  will  b. 
000.     Noted  Mar.   5. 

+  Detroit,  Mich. — The  General  Aluminum  &  Brass  Mfg.  Co., 
s£53SrEJZ$s  has  awarded  a  contract  to  the  NATIONAL  CON- 
STRUCTION CO.,  1026  Dime  Bank  Bldg.,  for  a  three-story, 
1,0x120    ft.,    machine   shop.      The    cost    will    be    $45,000. 

Minneapolis,  Minn. — The  Slocum-Bergren  Co..  Third   St.  and 
™7T      .'■?;•   Wl11   build   a    three-story   warehouse,    costing 
000.     A.   M.  Slocum   is  Pres. 

Kansas  City,  Mo — The  L.  G.  Lebrecht  Co.  will  build  a 
tour-story,  concrete  warehouse  at  Ninth  and  Mulberry  Sts. 
„,+?*•  Louis.  Mo. — The  Skinner  &  Kennedy  Stationary  Co., 
„,,  c"tn  Broadway,  has  awarded  a  contract  to  the  PELLI- 
GREEN  construction  CO.  for  a  seven-story  and  base- 
ment 50x100  ft.  brick  building.  The  cost  will  be  $75,000. 
__+!*■*!■»■  Tex.— C.  A.  Bryant  has  let  a  contract  to  BU- 
CHANAN &  GILDER.  Fort  Worth.  Ti-x..  for  a  three-storv 
and  basement.  71x90  ft.  concrete  and  hollow  tile  warehause, 
The  cost  will  be  $28,000.     C.   W    Bulger  &   Son  are  the  Archs. 

Fort  Worth,  Tex. — The  Crauch  Hardware  Co..  1007  Main 
St..  will  build  a  three-storv,  brick  warehouse.  The  cost  will 
be  about   $30,000. 

Fort  Worth.  Tex. — The  Northwestern  Compress  Co.  will 
build  a  one-story,  concrete  wan  house.      It   will  cost   $55,000. 

+GaIveston,  Tex — The  Merchants  Planters  Compress  & 
Warehouse  Co.  has  awarded  a  contract  to  the  GILSONITE 
CONSTRUCTION  CO.,  St  Louis,  Mo.,  for  a  $750,000  cotton 
warehouse.       It    will    cover    six    city    blocks. 

Texas  City,  Tex. — The  Southwestern  Steel  Developmi  ui 
Co..  Galveston.  Tex.,  recently  incorporated  for  $30.000.iio0  will 
build  a  steel  plant  here  to  be  one  of  the  largest  in  the  South 
It  will  include  steel  mills,  rolling  mills,  coking  plant  and 
blast    furnace. 

Fresno.  Calif. — Cobb  Bros.,  are  receiving  bids  for  the  con- 
struction of  a  brick  garage  at  Inyo  and  I  Sts.  The  structure 
will    be    100x150    ft. 

Los  Ingeles,  Calif,— The  Pittsburgh  Foundrj  Co.,  East  32d 
St..  has  acquired  a  site  on  Alameda  St..  and  will  erect  a 
brick    foundry.      The   cost    Is    estimated 

Sacramento,  <  aiif.     Local  press  reports  state  that  thi 
ifornla     Almond    Growers'     Exchange     will     build     an     almond 
shelling    factory.     T.   C.   Tucker   is   Mgr. 

Montreal,  dm-.  The  Tucket!  Tobacco  Co.,  Ltd.,  :i7'.i  Craig 
St..  is  receiving  bids  for  a  ji.hi.ihmi  factory.  Stewart  &  Wit- 
ton.  7  Hughson  St..  Hamilton,  Ont.,  and  Brown  kV  Vallance 
south,  in  Bldg.,   Montreal,  Que.,  are  the  Archs. 

Montreal,  <ti:«.  The  Farmers  Suppl)  Co  Bannatyne 
«iii  build  a  four-storj  warehouse,  to  be  built  on  Curl 
The  cos!    will 


Winnipeg,    Mmi.     The    Orlbo    Mfg.    Co.,    883    Spadina    Ave 
plans  a  tory. 

PBDKRAL    GOVERNMENT    WORK 
oil    Engine    Machinery      Boston,     Mas.-.     Bids    will    be    re- 
ceived until  2  p.m.,  Jn'y  7.  by  the  Light   House  Inspect, 
repairs    ami    installation    ..i    oil    engine    machinery,    eti 

light    vessel    No      .1 

r..si   office     Bui  ia   f,.|- 

lows,   June    17,   by   Oscar    Vt'enderoth,   Superv     Arch.,   Treasury 
Dept.,  Washington,   D    C,  tor  the  construction  ol  a  post  office 
at    Burlington,    (a)    limestone:    (b)    sandstone:    Hedden 
stiu,  tb.n   i'ii,.   New    Ifork  ■     ii.i    same;    u     v. 

Loan,   Philadelphia,   Pi  nn 

Philadelphia,   Pel  \  llllarr! 

in,   New    Voi  ,  ,s  (-,, 

W  Illlam   Ii.   Flssell. 

New    Yi  ring 

I  o  .    w  hlte   rii  Ins,  N     \       I.-  13,106,   1 1.)    1 13, Bei  i  • 

win  Co.,  Philadelphia,  Penn     (a)  144.880,  ,i,  ,,,  ,;,,r_ 

la.  h.  1  t  (b)  $1 1,100;  Joseph  dl 

New      Vorl.. 
sii  u.  tlon   Co  .    Ni  »    Voi  I,  bort    B 

Titos.    I'i.l.i. •...    N.    .1  .    (O    139, -iii    $39,000, 

Ob. ii  I. •■-     McCaul    Co.,     Philadelphia      Penn..      ia)      $;:•-  969       ,\,\ 

+  Dredajaa      New      Jei  gins      have 

nn. b . I    at    follow                               ii'SI'I'll     M.'sriKIT     118 
Wayne  si  .  Jen  ej   City,  N     i     ,.t  I II 
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Harbor;  JOHN  GERBISH,  101  Tremont  St.,  Boston,  Mass, 
$9000,  for  dredging  Raritan  River  Bids  received  tor  South 
River,  Shoal  Harbor  and  Compton  Creek,  have  been  rejected. 
Noted  June  IS. 

+Dre<lging — Woodbury  Creek,  N.  J.  —  The  contract  for 
dredging  Woodbury  Creek,  has  been  awarded  to  the  AMER- 
ICAN DREDGING  CO.,  Philadelphia,  Penn,  at  $34,500.  Noted 
June    18. 

+  l>redgiim — Philadelphia,  Penn. — The  contract  for  dredg- 
ing in  entrance  channel  and  basin  at  Erie  Harbor,  has  been 
awarded    to   JOHN   H.    DREYMANN,    Toledo,    Ohio    at   $8944. 

♦  Refrigerating  Apparatus — Washington  Barracks,  D.  C. — 
The  contract  for  furnishing  refrigerating  apparatus  at  Wash- 
ington Barracks,  has  been  awarded  to  the  H.  W.  JOHNS 
MA.WILLE  CO..  New  York,  at  $8696.     Noted  June  4. 

Post  Office — Gastonia,  N.  C— Bids  were  received  as  fol- 
lows, June  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept  ,  Washington,  D.  C,  for  the  construction  of  a  post  office 
at    Gastonia,    (a)    limestone;    (b)    sandstone:  «-,„„„ 

M.  L.  Hollyday,  Greensboro,  N.  C,  (a)  $52,706;  (b)  $53,000. 
Barnes  Bros.,  Logansport.  Ind„  (a)  $65,000.  J.  S.  Rogers  Co., 
Mtforestown,  N.  J.,  (a)  $54,000;  (b)  $56,000.  Newport  Con- 
tracting &  Engineering  Co.,  Newport  News,  Va.,  (a)  $61,410; 
(b)  $63,410.  Daniel  T.  McCarthy,  Philadelphia,  Penn.,  (a) 
$58,827;  (In  ?fiL',fi77.  J.  H.  Brent,  Construction  Co.,  Norfolk, 
Va.,  (a)  $50,679;  (b)  $51,829.  Algernon  Blair,  Montgomery, 
Ala.,  (a)  $61,414;  (b)  $63,000.  William  H.  Fissell,  New  \  ork, 
(a)    $54,890;    (b)    $56,646.      Noted  May   14. 

Repairs  to  Vessel — Charleston,  S.  C. — Bids  will  be  received 
until  2  p.m.,  July  6,  by  the  Light  House  Inspector,  Charleston, 
S.   C,   for  repairing  light  house  tender   "Mangrove." 

+I.ift  and  Tumping  Plant — Montgomery,  Ala.  —  The  con- 
tract for  the  installation  of  the  hydraulic  lift  and  pumping 
plant  in  the  U.  S.  post  office  at  Montgomery,  has  been  award- 
ed to  ALGERNON  BLAIR.  Montgomery,  Ala.,  at  $7468.  Noted 
Apr.   30. 

Post  Office — Grenada,  Miss. — Bids  were  received  as  fol- 
lows, June  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
at  Grenada,  Miss.,  (a)  limestone;  (b)  sandstone:  Barnes  Bros., 
Logansport,  Ind.,  (a)  $42,000.  Newport  Contracting  &  Engi- 
neering Co.,  Newport  News,  Va.,  (a)  $41,000;  (b)  $41,500.  C.  H. 
Dobbs,  Meridian,  Miss.,  (a)  $41,825;  (b)  $42,425.  Algernon 
Blair,  Montgomery,  Ala.,  (a)  $40,318;  (b)  $41,000.  Two  story 
and  basement  building,  3S00  sq.ft.  ground  area,  construction, 
nonfireproof,  stone  and  brick  facing,  composition  and  slate 
roof.      Noted  May  14. 

Building — New  Orleans.  La. — The  only  bid  received  June 
20,  by  the  Chief  of  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  Radio 
I :n i M i n t_-  at  the  Naval  Station,  New  Orleans,  La„  was  sub- 
mitted by  Henry  Monk,  Pensacola,  Fla.,  $5780.     Noted  June  18. 

•Toivhoai-    New   Orleans.   La. — All   bids  have  been   rejected 
by  Capt.  C.  O.  Sln-r.il.   Corps    Kngrs..  U.  S.  A.,  for  constructing 
teel    towboat    "Chalmette."      Work    will    be    readvertised. 
Noted   June   11. 

+  Levee — New   Orleans,    La.    -The   contract  for  about   100.000 
<.f  earth   work    for  levee   in   the  Atchafalaya  Levee  dis- 
trict,  has    been    awarded    to   the   THORNTON   CONSTRUCTION 
CO.,    McDonoughvllle,   La.,   at   $24,870. 

Towboat — New   Orleans,    La. — All   bids   received   June   2,    by 
CO.  Sherrill,  Corps  Engrs.,  U.  S.  A.,   for  towboat  "Chal- 
mette,"  have  been   rejected  as  excessive.     Noted  June  11. 

•  Post  Office-  Cookeville,  Tenn. — Bids  will  be  received  un- 
til :;  p.m.,  July  ::".  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas- 
ury Depl  .  '■'  D  C,  for  the  construction  complete 
of  the    I".    S.    post    <  Hi.-.-   and    court    house    at   Cookeville,   Tenn. 

>..     threi       torj    and    basement    building,   ground    area, 
stone,   ornamental   terra  cotta 
and    brick    fa 

Post  Office     Covington,   Tenn.— Bids  were  received  June  13, 
Oth,  Superv.    Arch.,   Trend.    Dept.,    Washington, 

i  •     I  I    a     pOI  i    office    at    Covington,    as 

:       (a)     limestone,     (b)     sandstone;       Algernon      Blair, 
Montgomery,    Ala.,     (a)    $39,771;     >b>    $lo,iinn.       Northern    ("on- 
i      i  ,    ■  ti   198,   I  b)   .'  H.898.  Craw- 

ford- '•  Co.,  Mi  mphls,   Tenn.,    (a)    $42.- 

945;   (b)  i  on,  Evansvl  lie,    I  nd.,   I  e  i 

145,762        b)        i        I         '  I    bi     a     <     i  I 
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Breakwater — Cleveland,  Ohio — Bids  were  received,  June 
19,  by  Lt.-Col.  Charles  S.  Bromwell,  Corps  Engrs.,  U.  S.  A., 
for  completing  east  breakwater  extension,  Cleveland  Harbor 
from  the  Edward  Gillen  Dock,  Dredge  &  Construction  Co., 
Racine,  Wis.,  $148,441;  Great  Lakes  Dredge  &  Dock  Co., 
$182,520.     Noted  June  11. 

Erecting  Storehouse — Cleveland,  Ohio — Bids  were  received 
June  15,  by  Lt.  Col.  Chas.  S.  Bromwell,  Corps  Engrs.,  U.  S.  A., 
for  erecting  storehouse  at  foot  of  East  Ninth  St.,  Cleveland, 
Ohio,  as  follows:  Andrews  Bros.,  130  B.  of  L.  E.  Bldg., 
Cleveland,  Ohio,  at  $10,S77  (recommended  for  acceptance). 
The  C.  N.  Griffin  Co.,  $12,676,  Hunkin-Conkey  Construction  Co., 
$13,715.  The  Bolton  Pratt  Co.,  $14,262.  Philip  Kirschner. 
$13,558.      Noted   May   28. 

Post  Office — Gary.  Ind. — Bids  will  be  received  until  3  p.m., 
Aug.  6,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas.  Dept., 
Washington,  D.  C,  for  the  construction  of  the  U.  S.  post 
office  at  Gary,  Ind.  It  will  be  a  two-story  and  basement 
building,  ground  area,  7190  sq.ft.;  stone  facing  composition 
roof. 

Post  Office — Three  Rivers,  Mich. — Bids  will  be  received 
until  3  p.m.,  Aug.  3,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas. 
Dept.,  Washington,  D.  C.,  for  the  construction  complete  of  a 
two-story  and  basement  stone  and  brick  faced  U.  S.  post  office 
of  4000  sq.ft.  ground  area,  fireproof  first  floor,  at  Three 
Rivers. 

Post  Office — Macomb,  111. — Bids  were  received  June  15,  by 
Oscar  Wenderoth,  Superv.  Arch.,  Treas.  Dept.,  Washington, 
D.  C,  for  the  construction  of  a  post  office  at  Macomb  as  fol- 
lows: (a)  limestone;  (b)  sandstone:  Hiram  Lloyd  Building 
&  Construction  Co.,  St.  Louis,  Mo.,  (a)  $61,722;  (b)  $64,722.  R. 
S.  Moore,  Lafayette.  Ind.,  (a)  $56,780;  (b)  $61,140.  N.  H. 
Shields,  Danville.  111.,  (a)  $59,970.  Barnes  Bros..  Logansport, 
Ind.,  (a)  $62,000.  P.  H.  Tieman,  Macomb,  111.,  (a)  $63,700; 
(b)  $64,900.  J.  L.  douse,  Greensboro.  N.  C.  (a)  $56,842;  (b) 
$58,842.  Northern  Construction  Co.,  Milwaukee,  Wis.,  (a) 
$56,984;  (b)  $60,000.  Christ  Kanzler  &  Son.  Evansville,  111., 
(a)  $59,985;  (b)  $61,485.  It  will  be  two-story  and  basement 
building,  stone  and  brick  facing,  partly  fire-proof  construc- 
tion, composition,  slate  and  tin  roof,  4200  sq.ft.  ground  area. 
Noted   May   14. 

^Excavating  Machinery — St.  Paul,  Minn. — Bids  will  be  re- 
ceived until  2  p.m.,  Aug.  6,  by  Lt.-Col.  Chas.  L.  Potter,  Corps 
Engrs,  U.  S.  A.,  for  furnishing  excavating  machinery  of  the 
drag  line  type  fitted  with  orange  peel  bucket,  for  dredge 
"Manitou." 

•  Lock  Gate  Operating  Machinery,  Etc. — St.  Paul,  Minn. — 
Bids  will  be  received  until  2  p.m.,  July  27,  by  Lt.  Col.  Cr.  is. 
L.  Potter,  Corps  Engrs.,  U.  S.  A.,  for  lock  gate  operating  ma- 
chinery,   valves,    operating   stands,   and   accessories. 

Pest  Office — Garden  City,  Kan. — Bids  will  be  received  un- 
til 3  p.m.,  July  20,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treas.  Dept.,  Washington,  D.  C,  for  the  construction  com- 
plete of  the  U.  S.  post  office  at  Garden  City,  Kan.  It  will 
be  one-story  and  basement,  ground  area  3S00  sq.ft.;  first  floor 
fireproof. 

Post  Office — McPherson,  Kan. — Bids  were  received,  June  15, 
by  Oscar  Wenderoth,  Super.  Arch..  Treas,  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  a  post-office  at  McPherson, 
(a)  limestone;  (b)  sandstone:  Nicholas  Miller,  Kansas  City, 
Mo.,  (a)  $44,400;  (b)  $44,500.  Dieter-Wenzel  Construction  Co., 
Wichita,  Kan.,  (a)  $48,466;  (b)  $48,766.  George  A.  Shaul. 
Seneca,  Kan.,  (a)  $46,663.  Hiram  Llovd  Building  &  Con- 
struction Co.,  St.  Louis.  Mo.,  (a)  $43,366;  (b)  $43,566.  Heman 
Construction  Co.,  St.  Louis,  Mo.,  (a)  $44,750.  Frank  H.  Lati- 
mer &  Son,  Kansas  City,  Mo.,  (a)  $45,519.  It  will  be  a  two- 
story  and  basement  building,  3S00  sq.ft.,  ground  area,  non- 
fireproof  construction,  stone  and  brick  facing,  composition 
and    slate   roof.      Noted    May    14. 

Elevator — Wichita,  Kan. — Bids  were  received  by  Oscar 
Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
for  removal  of  present  elevator  and  installing,  a  new  hoist- 
wav,  electric  passenger  elevator  and  hydraulic  lift  in  the 
U.   S.    Court   house    at    Wichita,    Kan.,    from    Kaestner   &    Hecht 

Co..    Chicago,     111.    -v Otis    Klr\a(or    Co.,    Washington,    I  >.    C. 

%1  1,074. 

Lavatory-  -Cheyenne,  S.  I  >.-  Kids  were  received  for  con- 
structing a  lavatory  annex  to  dormitory  at  the  Cheyenne  and 
\i  apaho  [ndian  School,  Okla.,  as  follows:  w.  l>.  Lovell,  Min- 
neapolis, Minn..  $59(1(1,  George  Clark  *  Son,  Enid,  Okla.,  $1764. 
Spencer  .1.  Wick.  101  lie  -no,  okla..  $5534,  Billings  \-  Kidding. 
Guthrie,    okla.,    $7970. 

•  lllglMVllv    Bridge      Jackson.     Wvo.       Hi. Is     will     be     received 

until  2  p.m.,  July  -'2,  by  P,   ii.  Newell,  Dir.,   r    s    Reclaim n 

Service,  Boise,  tor  constructing  a  highwaj  bridge,  consisting 
,,i  three  LSO-ft.  sled  truss  spans  and  n leu  trestle  ap- 
proaches, across  the  south  fork  of  the  Snake  River,  ni  u 
i  o  i  ■on.   Wyo 

•  EariiiMoru  iiini  Structures  Malta,  Mont.  Bids  were  re- 
ceived, June  hi,  by  Charles  P.  Williams,  Acting  superv.  BJngr., 
.;,,  ,i     Palls,    for    earthwork    and    structures,    Dodson    South 

i     i     follows;    \.  Schedule   I;   n.  Schedule   2:   C,  Schedule 

3     n    total,     The  Security    Bridge   Co.,   Minneapolis,    Minn.,   c, 

i  935  Temple  &  Slroky.  Malta,  Mont..  \.  $4»48;  It.  (11,190; 
i  r38;  Tebbs,  Taggert,  Jurgens  S  ECnipe,  OlaBgow,  Mont., 
1594;    n,   $n,7(i!i:   1 1.   $ii;.::ii:'. :    H.us.r  \-    sim,   Malta,    Mont., 

A     $1712:     H.       11,981       C,       19,1 $66,849:     C      F     O'Neill, 

■  dati  mi     Mom  .    \.    (4784;   B,    .12,3  19;   D,  $16,908;  Snelson    Bros  . 

o  ■      Monl       v.    1 1860;    Ji is    1 1'<  lonner,    231     i  'a  Pit     Vve., 

I   Bluffs,  lo      ■      '..      1896      B       12,  19  i     D,    '•  I  ,.'"'". 

[ont.,  A,      i ;  B,    •  12.51  I;   D,   $17,418;   C I 

i  ,!i,,.   Monl  .    \.  I  1839;   B,    (12,549;   I  >.  |1  7,488;   Chai  Ii 
Wllhlti    I     Co  .    Malta,    Monl      A.   $6169;    n,   $13,109;    D,   818,278; 

\     I.       i '01    on,    M \.    (68 1,    (18,650;   C,   (78,048; 

o t  e  d  May  ' 
*si.... «     Milk   River,  Mont. --Bids  win  be  r Ived  un- 
til J    I      H       i     oil,  DIr„  U.  S     Reclamation 

les, ,  for  I  urnlshlns   mati  rial  nnd  ei  •  •  I 

1     teel    toi    thi     Mil     Rlvei    lect,    Montana 
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Elevator — Guthrie,  Okla. — Bids  will  be  received  until  3 
p.m.,  July  10,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treas. 
Kept..  Washington,  D.  C,  for  the  installation  complete  of  an 
electric"  passenger  elevator,  and  a  hydraulic  lift,  etc.,  in  t:ie 
U.  S.  post  office  and  court  house  at  Guthrie. 

Water  Tube  Boilers,  Etc. — Las  Animas,  Colo. — Bids  will  be 
received  until  11  a.m..  July  11,  by  H.  R.  Stanford.  Chief.  Bu- 
reau of  Tarda  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for 
furnishing  and  installing  four  100-np.  water  tube  boilers,  a 
fan  and  motor,  valves,  piping,  and  all  other  accessories  in 
the  central  power  plant,  TJ.  S.  Naval  Hospital,  Las  Animas, 
Colo. 

♦  Handing — Santa  F4,  N.  M. — The  contract  for  construct- 
ing an  addition  to  the  dormitorv  at  the  Santa  Fe  Indian 
School,  has  been  awarded  to  J.  A.  HARLAN  &  SON".  Alber- 
querque,    N.    M.,    at    $16,228.      Noted   Apr.    23. 

+  ( ement — Minidoka.  Idaho — Contracts  have  been  awarded 
to  the  OGDEN  PORTLAND  CKMENT  CO.,  and  the  UNION 
PORTLAND  CEMENT  CO.,  Devil's  Slide.  Utah,  for  5500  bbl. 
of  cement  from  each  company,  for  use  on  the  Jackson  Lake 
Dam.  Minidoka  irrigation  project,  Idaho,  at  $1.33  per  bbl. 
f.o.b.   factory. 

♦  Steel  Highway  Bridge — Yuma,  Ariz. — Bids  were  received 
June  15,  by  the  Comr.  of  Indian  Affairs,  Washington,  D.  C. 
for  constructing  a  steel  highway  bridge  across  the  Colorado 
River,  at  Tuma,  Ariz.,  as  follows:  A  for  all  steel  in  super- 
structure, except  steel  in  curbs  and  reinforcing  steel  in  road 
and  foot  walks,  erected  and  painted,  B  for  reinforced  con- 
crete roadway,  foot  walks,  and  curbs.  C  plank  road  way  and 
foot  walks,  with  timber  guard  rail  and  furring  for  stringers. 
D  concrete  abutments  and  piers,  E  grading  approaches,  F 
unit  price  for  addition  or  omission  of  concrete  in  abutments 
and  pier  to  be  added  to  or  deducted  from  item  D.  Omaha 
Structural  Steel  Works,  Omaha.  Neb..  A,  $77,000,  B,  $51,316. 
C,  $9437,  D,  $4041,  E,  $168,  F,  $14  per  cn.vd.  The  Clinton 
Bridge  Works,  Clinton.  Iowa,  A,  $56,700:  The  Midland  Bridge 
Co.,  Kansas  City,  Mo..  A.  $.",0.1  mi,  B.  $9437.  C,  $4250.  D.  $20,180, 
E,  $110,  F.  $15  per  cu.vil;  I'emi  Bridge  Co.,  Beaver  Falls, 
Penn..  A.  $52,3SO,  B,  $9591,  C.  $3750.  D.  $16,427.  E.  $500,  F, 
$9  per  cu.vd.:  The  Snare  &  Triest  Co.,  New  York,  A,  $52,265. 
B,  $9740.  C,  $5085,  D.  $21,000,  E,  $400,  F,  $9  per  cu.yd.:  The 
Missouri  Valley  Bridge  &  Iron  Co.,  Leavenworth,  Kan..  A, 
$3s,466.  B  $9008,  C.  $5789,  D,  $17,387,  E,  $231,  F,  $13  per  cu.yd. 
Noted  Apr.   30. 

Elevator — Astoria,  Ore. — The  Otis  Elevator  Co..  Washing- 
ton, D.  C.  submitted  a  bid  at  $5072,  for  hydraulic  lift,  pump- 
ing  plant,  etc.,  in  the  U.  S.  post  office  at  Astoria,  Ore. 

♦  Diversion  Channel — Klamath  Falls.  Ore. — The  Secretary 
of  the  Interior  has  awarded  the  contract  for  constructing 
the  Lost  River  diversion  channel  of  the  Klamath  irrigation 
project    to   W.   E.   Mason,   of   Klamath   Falls,   Ore.,   at   $19,922. 

♦  Itailrond — Fort  Mason,  Calif. — The  contract  for  con- 
structing the  railway  at  Fort  Mason,  has  been  awarded  to  the 
CONTRA  COSTA  CONSTRUCTION  CO.,  Berkeley,  Calif.,  at 
$27,892.     Noted   June  4. 

+  \\ater  System — Fort  Scott,  Calif. — The  contract  for  in- 
stalling the  water  system  at  Fort  Winfield  Scott,  has  been 
awarded  to  R.  C.   GORRILL,   at  $4230. 

Excavation — Montrose,  Calif. — Bids  will  be  received  until 
4  p  in.,  July  6.  by  the  LT.  S.  Reclamation  Service,  Montrose, 
Calif.,  for  constructing  about  3.4  miles  of  the  Selig  canal,  and 
3.5  miles  of  the  Upper  Selig  extension  canal  of  the  Selig 
canal  system,  Uncompahgre  Valley,  project,  in  the  vicinity 
■  if  Montrose,  Calif.  The  work  involves  the  excavation  of 
about   145, '   cu.yd.    of   material. 

Cast-iron  V\  ater  I'ipe.  Yalvex,  Etc.— Panama — Bids  will  be 
received  until  10:30  a.m.,  Julv  6,  by  Maj.  F.  C.  Boggs,  Gen. 
Pill  Officer,  Isthmian  Canal  I'omn,  for  furnishing  cast-iron 
water  pipe  and  fitting's,  valves,  steel  rail,  angle  bars,  frogs, 
etc.,  at  Panama. 

Handing*. — Hawaii — Bids  will  be  received  until  11  a.m., 
Aug.  15,  by  II.  K.  Stanford,  Chief,  Bureau  of  Yards  and  Docks. 
Washington,  D.  C,  for  erecting  five  industrial  buildings  at 
the    I'.    S.    Naval    station.    Pearl    Harbor,    Hawaii. 

MISCl'.I.l.  \M.I1I    S 

Dredging.     Seawall     Breakwater      Boston,      Mass.-    Tin 

lowing  l.i.is  were  opened  by  the  State  Harbor  and  i.aml  Com- 
mission for  dredging  at  Duxbury  Baj  for  an  exchange  basin 
John  R.  Burke,  Boston,  35%c.  per  cu.yd.  tor  earth  and  $1" 
for  rock;  Eastern  Dredging  Co.,  Boston,  34%e.  and  $10:  J.  s. 
Packard  Dredging  Co.,   Providence,   R    I..   32.9c.  and  $9;  foi   Bea 

il      Pali in      Heights:        Win.     II.     Kills,     Boston.     $11.44; 

John  Cashman  &  Sons  Co.,  Qulncv,  $lo.7u;   M.ni.  \    Kl:ith.\    Co., 

ester,   Mass.,   $10.60  or  $6510  lump  bid;   Prank  C.  Taylor, 

New     Bedford.     $9.90;     It.     I,.     Whipple     .V      Co.,     Worcester,     $9.79: 

Edward  B.  Pierce.  Falmouth,  $8,96;  Randle  A  Stoddard,  Bos- 
ton, $8.70;  D.  M.  Brlgga  &  Co.,  Boston,  $7.98;  Howard  Swift. 
E.    Falmouth,    $7.85;    Win.    Seara    &    Jos.    H     Connolly, 

i      Crowley,    E.    Milton,    $7.40;    w     H.    Conner,    Middle- 

$.75;    (or   breal  a  iti  I       tmouth,   at    Salters    Point; 

Daniel    J.    Boylon,    New   York,    $2.7.'.   and    $2.22   and    $11;    John 

in    &    Sons   Co..   Qulncy,    $2.70   and    $16;    Wm.    il     Bills, 

Bo  i. hi     (2.64   and  Ci  on  lei .    E.    Milton,   $2.3" 

John   R    Bui  ke,  Boston 


Dike — Binghamton.  N.  Y. — The  lowest  bid  submitted  to 
the  city  for  constructing  the  Front  St.  Dike  was  that  of  H.  W. 
Fitzgerald,     Buffalo,    N.     Y.,    at    $60,000.       Bids    were    opened 


Jul 


10. 


Pall    River,    $1  61    and    $4.80: 

Conn..   $1.47  and   $1";   wm.    i 
is  cii.    Engr. 


$2  i"  and  1 1.96;  .ins.  I 

S.      Pel. let.     S      SOnS,      ll.il  tfoi    I, 

Williams,  SI    ■      Hi  Boston 

Ma  ss. 


•  ■flirMloek.   r     BoBton,    Mass.      (Official)     The    toi 

oi    the    Port    of    Boston      rune    28,    an  b  i  ded    the    cont  i  ■  ■ 
bulldtm     the    new    dry-dock    at    South    Boston,    the    whole    In 

to  be  lined  with  i  -  anlte,  to  the  HOLBRi  M  IK,  CABOT 
.•.    ROLLINS  CORPORATION,  331    Madison   Ave.  New    York,  the 

iil.i.i.i     :,i    $1, 846.582.    and    thi  ommon- 

wealth    Pier    I    at    En  '••    u BURT    *    LEIOHTON 

the    lowest    blddei    at     1668,867       W n.uiv    A    Lelghton'a    bid 

■  I,,.  pier  completed  Bids  wen  opened  June  16  for  the 
,i,,.  dock  and  June  16  foi  the  plei  The  bid  •  •!  Winston  .\ 
, •,,     c,,-    (he    dry    dock    n a i    en  oneoui  Is     noted    I 

B,»87      The  oompanj    bid   $1,896  B 

(.  >  atnaalam     Worcester,    Ms  The   trustees   of   the    Woi 

costs'    Aeadamy,  voted  June   IS,  to  buii.i  a  176,000  gymnasium 
[hi       eai 


Channel  Work — East  Hampton  (L.  I.),  N.  Y. — W.  V.  Wat- 
son, State  Division  Engr.,  East  Hampton,  is  making  sur- 
veys for  deepening  and  widening  Three  Mile  Harbor  from 
Gardiner's  Bay  into  the  harbor.  The  State  Legislature  has 
appropriated    $10,000    for    the   work. 

Dam — Minisink,  N.  Y. — The  State  Conservation  Commis- 
sion, Albany,  has  approved  plans  and  specifications  for  a  dan: 
at  the  outlet  of  Dechenhurst  Pond,  a  branch  of  Rutgers  Kill 
in  the  town  of  Minisink. 

♦  •Subways — New  York.  N.  Y. — (Borough  of  Manhattan) 
— The  Public  Service  Commission  has  awarded  the  contract 
to  the  RAPID  TRANSIT  SUBWAY  CONSTRUCTION  CO..  16: 
Broadway,  New  York,  for  constructing  Sect.  7,  of  Route  5. 
a  part  of  the  Seventh  Ave.-Lexington  Ave.  rapid  transit  rail- 
road at  $1,915,164.  Bids  were  opened  June  12.  Lowest  bidder 
noted  June   18. 

♦  •Subway — New  York,  N  Y. — (Borough  of  Manhattan)  — 
The  contract  has  been  awarded  by  the  Public  Service  Com- 
mission to  the  RAPID  TRANSIT  SUBWAY  CONSTRUCTION 
CO..  165  Broadway.  New  York,  for  constructing  Sect.  1-A  of 
Routes  4  and  38,  a  part  of  the  Seventh  Ave.-Lexington  Ave. 
rapid  transit  railroad.  Bids  were  opened  June  9.  Noted 
June   11. 

Athletic  Field — New  York,  N.  Y. — Bids  will  be  received 
until  June  26  by  the  Board  of  Trustees  of  the  College  of  the 
City  of  New  York,  for  constructing  an  athletic  field.  Arnold 
W.  Brunner,   101   Park  Ave.,   New    York,   is  Arch. 

Fire  Apparatus — Jersey  City,  N.  J. — The  city  is  considering 
the  purchase  of  25  pieces  of  automobile  fire  apparatus. 
Charles  A.    Van   Kueren    is   City    Engr. 

Fire  Escapes — Newark,  N.  J. — The  Board  of  Chosen  Free- 
holders will  ask  for  bids  at  once  for  250  automatic  fire- 
escapes    to    be    used    on   different    county    buildings. 

Elimination  of  Grade  Crossings — Philadelphia,  Penn. — The 
Public  Service  Commission,  Harrisburg,  Penn.,  has  approved 
plans  for  the  elimination  of  grade  crossings  in  South  Phila- 
delphia. Work  will  probably  start  soon  at  Oregon  Ave.,  Del- 
aware Ave.,  and  Southern  Boulevard.  George  Webster  is 
Ch.    Bureau    of    Surveys. 

♦  Piers — Philadelphia.  Penn. —  (Official) — Bids  will  be  re- 
ceived until  noon,  July  20,  by  George  W.  Norris,  Dir.  Dept. 
Wharves,  Docks  and  Ferries,  for  constructing  the  super- 
structures of  Piers  3S  and  40  in  the  Delaware  River  between 
Catherine  and  Christian  Sts. 

Playgrnnd  Work — Philadelphia.  Penn. — The  Wayne  Iron 
Works.  Commercial  Trust  Bldg.,  Philadelphia,  submitted  the 
lowest  bid.  June  1,  to  the  Board  of  Recreation  for  work  at 
Kingessing  Playground,  at  $14,541.  The  work  calls  for  brick 
and  stone  posts,  concrete  and  cement  coping,   iron    fences,   etc. 

Dredging — Baltimore.  Md. — The  city  is  considering  dredg- 
ing the  harbor  to  improve  its  port  facilities.  Estimated  cost. 
$250,000.      H.    K.   McKay   is   City    Engr. 

♦  Ditches — Cleveland.    Miss. — The   contract  has  been  aw 

by  the  Drainage  Commissioners  of  Bolivar  County  for  12.6 
miles  of  drainage  ditches  in  Deeson  Rrainage  District.  The 
contract  has  been  awarded  to  the  KISSNER  CONSTRUCTION 
CO..  Coshocton,  Ohio,  at  9.36c.  per  cu.yd.  The  work  calls  for 
320.630  cu.yd.  This  item  was  noted  erroneously.  June  11 
under  Dermott,  Ark. 

Levee — New  Orleans,  La. — The  State  Board  of  Engineers 
opened  bids  June  Is  for  53.000  ft.  of  the  Fairfield  Levee  and 
2S.000  ft.  of  enlargement  of  Gouldsboro  Levee.  W.  M.  Rush- 
ing was  lowest  bidder  on  the  first  at  18.40c.  :t  cu.yd.  and 
the   Texas  &   Pacific  R.R.   the   lowest   on   the   second,   at   36%c. 

Conduits — New  Orleans,  La.—  Bids  were  opened  June  17  by 
the  Sewage  and  Water  Board  for  concrete  work  and  for  con- 
structing underground  conduits.  The  low  bidders  were  Theo- 
dore O.  Hotard  at  $101,000  for  concrete  work,  and  W.  J.  Kane. 
$247,000   for   underground   conduits. 

Drainage  Canal — Jackson,  Tenn — Bids  will  be  received 
until  June  30,  by  Judge  A.  B.  Stovall,  Jackson,  for  construct- 
ing a  drainage  canal.  The  work  calls  for  about  46.355  cu.yd. 
of  excavation  and  2m  aires  of  clearing.  V  M.  Patterson. 
Jackson,  is  Engr. 

Dredging-  Canton,  Ohio  Bi,is  are  being  asked  by  the  cltv 
toi  dredging  West  Creek.  Estimated  cost,  su.ooo.  William 
E.  Sarver  is  City   Engr. 

Gymnasium     Cleveland,   Ohio-  -Plans   have   been   prepared 

by  llllbbell  &  Bines.  A  I  ehs..  Citizens  Bide..  Cleveland,  [or  B 
one-story  and  basement  gymnasium  36x75  ft.  In  cost  $40,000, 
for  the  Hathaway-Brown  Institution.  1945  East  97th.  St.. 
Cleveland. 

♦Dredging  Urbana,  Ohio  Thi  county  has  awarded  the 
contract  to  ciiwmw  BROS..  Cellna,  Ohio,  for  dredging  18 
miles  ,.f  the  Mad    River,  at    184,976 

♦  Wall     Elkhart,    Ind.— The    ELKHART    BRIDGE    .v.-    IRON' 

WORKS.    Elkhart,    has    i n    awarded    the    contract    by    the 

city  for  a  reinforced  concrete  retaining  wall,  at  about  $10,000 

Dock     Mlcl  ind      Bids   «iil    be    i ive.l    until   2 

p.m.,  June  80,  by  the  Board  of  Public  Works  foi  constructing 
:i  municipal  dock,     Alexander  Spysholskl  is  City  Clk 

Drainage    rumps.    Etc.     Carroll  ton,    111      Bids    »  111    i 
until  .inlv    '-'  by    Hai  i«  ell   I  >i  alnage    • 
Carrollton,    for    three    centrifugal    pumps,    electrically    driven 

\  II  ,  i  ,i,i,       In. Is     will     be  Oil-pull     en- 

gines.     The    Caldwell    Engineering    Co.,    Jacksonville,     ill.    la 

Drainage     Kankakee,    in      Bids    ■  .-,i    until    2 

p.m..   Julj    I,   bj    the   Commissioners  of   Little    Beaver   Special 
it   the  office  of  the  County  ci.         > 
irork 

♦Levee    w  ..rk     Oquawl   i     in      (Official)     The  Commission- 
Henderson  Counts    Drainage   District   No    I    i warded  the 
contract,    June    il.    to    R      H     .s     •:       \      McWILLIAMS 
i  00,000  .n  >.l    of  levee  «  ork    at  ; 
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Hani* — Springfield,  111. — Bids  will  bo  received  until  .1  p.m., 
June  29,  by  the  Board  of  Administration,  Springfield,  for 
constructing  three  dairy  barns  at  Anna  State,  Hospital,  Anna, 
111  Lin.  i.ln  Slate  School  and  Colony,  Lincoln,  111.,  and  State 
Training  School  for  Girls,  Geneva,  111.  F.  D.  Whipp  is  Fiscal 
Superv. 

Elimination  of  tirnile  Crossings — Springfield,  111. — Th<  city 
plans  to  construct  a  subway  at  South  Sixth  St.,  to  eliminate 
the  grade  crossing  of  the  Wabash  R.R.  at  that  point.  Wade 
D.   Seely   is  City  Engr. 

+Drains — Algona,  Iowa — The  County  Supervisors  have 
awarded  contracts  for  drains  as  follows:  Drain  82,  to  F. 
MARSH  &  CO.,  $135,000;  open  work,  to  I.  O.  FLORENCE, 
Thompson,  at  $42,000;  Drain  83,  open  work,  to  INTERSTATE 
DRAIN  &  INVESTMENT  CO.,  $9000;  tile  work  on  Sub.  4  of 
Drain  60,  to  CEMENT  PRODUCT  CO.,  Spencer,  at  $2080;  til 
work  on  Drain  102,  to  WELP  CEMENT  PRODUCT  CO.,  Ban- 
croft $15,453,  to  JOHN  NOSTROM,  Algona,  Sub.  3  of  Drain  3 
at    $5335,  and  SHJNN    &    BUSH,   on   Drain   98,  at   $6100. 

+Drain — Webster    City,    Iowa — The    County    Commissioners 
have   awarded    the   contract    to   J.   D.    DUNKED,    Webster   City, 
for  constructing  Drain  No.  3,  at  $40,995. 
CONTRACT     PRICE 

Kapitl  Transit  System — New  York — Bids  were  received  by 
the  Public  Service  Commission,  June  16,  for  Section  1,  Route 
12  Rapid  Transit  System.  This  includes  a  four-track  subway 
from  the  terminus  of  the  present  subway  at  Atlantic  Ave., 
Brooklyn,  through  B'latbush  Ave.  to  a  point  near  St.  Marks 
Place  and  a  two-track  subway  spur  connecting  the  Fourth  Ave. 
line  with  the  Brighton  Beach  line.  The  bidders  were  (A) 
Crawford  Co.,  177  Montague  St.,  Brooklyn,  N.  Y. ;  (B)  Desnon 
Contracting  Co.,  60  Wall  St.;  (C)  E.  C.  Moore;  (D)  E  E. 
Smith  Contracting  Co.,  101  Park  Ave.;  (E)  Litchfield  Con- 
struction Co.,  23  Flatbush  Ave.,  Brooklyn;  <F)  Rapid  Transit 
Sul. wav  Construction  Co.,  165  Broadway;  (G)  Oscar  Daniels 
Co  Wool  worth  Bldg.;  (H)  Smith  Hauser  &  Maclsaac,  Inc., 
New  York;  (I)  P.  J.  Carlin  Construction  Co.,  1123  Broadway; 
(u)  Underpinning  &  Foundation  Co.,  290  Broadway.  The 
item   bids  were   as   follows: 


Ditch  —  Bemidji,  Minn. — The  county  will  construct  Ditch 
No.  13  at  a  cost  of  $92,466.  J.  L.  George,  Bemidji,  is  County 
Audi. 

Diteh — Bemidji,  Minn. — Bids  will  be  received  until  10  a.m.. 
June  26,  by  the  County  Auditors  of  Beltrami  and  Marshall 
Counties,  Bemidji,  for  constructing  Ditch  21.  The  work  calls 
for  2,297,171   cu.yd.  of  excavation.      Estimated  cost,   $309,920. 

Hitch — Bemidji,  Minn. — Bids  will  be  received  until  June 
26  by  the  auditors  of  Beltrami  and  Marshall  Counties,  at 
Bemidji,    for   constructing   Ditch    21.      Estimated    cost,    $309,920. 

+  Ditcli — Fairmont,  Minn. — The  County  Commissioners, 
Fairmont,  have  awarded  the  contract  to  the  CEMENT  PROD- 
UCTS CO.,  Estherville,  Iowa,  for  constructing  Ditch  37,  at 
$20,789. 

Diteh — Shakopee,  Minn. — Bids  will  be  received  until  11 
a.m.,  July  14,  by  A.  J.  Mayer,  County  Audr.,  Shakopee,  for 
constructing  Ditch  No.  4.  The  work  calls  for  103. 304  cu.yd. 
of  excavation.      Estimated   cost,    $10,336. 

Drainagt — Falls  City,  Neb. — J.  F.  Reif,  Falls  City,  is  mak- 
ing surveys  for  further  improvements  in  Drainage  District 
No.    1    of   Richardson    County. 

+OiI  Tanks — Arkansas  City,  Ark. — The  Standard  Oil  Co. 
has  awarded  the  contract  to  the  SOUTHERN  BOILER  .t 
TANK  WORKS,  Memphis,  Term.,  for  constructing  six  large  oil 
storage  tanks  at  Bridge  Junction  and  Arkansas  City,  Ark.,  at 
about    $30,000. 

+  l)ii«-hi-> — Dermott,  Ark. —  (Official) — The  Commissioners 
of  Dermott  Drainage  District  have  awarded  the  contract  to 
R.  H.  &  G.  A.  McWILLIAMS,  Steger  Bldg.,  for  47  miles  of 
open  ditches,  calling  for  1,800,000  cu.yd.  of  excavation,  at 
8.40  and  9.50c.  per  cu.yd.  The  contractors  also  purchased  the 
bonds  of  the  district  at  par.  Erroneously  noted  June  11  as 
awarded    to    the    Kissner    Construction    Co. 

Drainage — Texarkana.  Ark. — Plans  have  been  filed,  it  is 
reported,  by  Nix  Creek  Drainage  District,  Texarkana,  for  its 
proposed  drainage  system.  Estimated  cost,  $36,500.  Noted 
June   18. 
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Excavation  —  Magnet  City,  Tex.  —  The  Missouri-Lincoln 
Trust  Co.,  Magnet  City,  is  about  to  award  contracts  for  100,- 
000  cu.yd.  of  machine  excavation,  near  here  and  Lane  City, 
Tex. 

Drainage — Phcenix.  Ariz. — The  Buckeye  Irrigation  Co.  w  iil 
issue  $35,000  in  bonds  for  constructing  a  drainage  system 
in  Arizona.  About  4000  acres  in  the  lower  Buckeye  Valley, 
submerged  by  irrigation  from  the  higher  lands,  will  be 
drained  by  constructing  a  ditch  to  the  Gila  River,  with  di- 
verging laterals  to   quarter  sections  to  be  reclaimed. 

+Ves.sel — Raymond,  Wash. — The  Charles  Xelson  Steamship 
Co.  has  awarded  the  contract  to  ANDREW  PETERSON.  Ray- 
mond, for  constructing  a  schooner. 

+Rink — Seattle,  Wash.  —  Th.-  .MANHATTAN  CO.,  Central 
Bldg.,  Seattle,  has  been  awarded  the  contract  for  the  con- 
struction of  the  two-story  reinforced  concrete  ice-skating- 
rink  at  14th  Ave  and  Jefferson  St.,  to  be  built  for  Patrick 
Bros.,  Vancouver.  The  estimated  cost  is  $150,000.  The  rink 
will  require  10  miles  of  pipe  for  freezing  ice. 

Docks — Seattl?,  Wash. — Bids  will  be  received  until  June 
29  by  the  County  Commissioners  for  constructing  four  docks 
at    Vashon  Island. 

Ditch  Work  —  Pateros.  Wash. — The  Loner  Methow  Pitch 
Co.,  Pateros,  has  been  incorporated  to  construct  a  ditch  to 
cost  $12,000.  W.  G.  Cooper,  Paterson,  is  one  of  the  incorpora- 
tors. 

Pier — Manhattan  Beach,  Calif. —  (Manhattan  post  office)  — 
The  Manhattan  Beach  Pier  &  Beach  Association  plans  to  con- 
struct a  municipal  pier,  1000  ft.  long.  Estimated  cost.  $75,- 
000. 

+CanaI — San  Francisco.  Calif. — EVERETT  C.  LINTHICU.M. 
Fresno,  Calif.,  has  been  awarded  a  contract  at  about  $250,- 
000  to  construct  a  miniature  of  the  Panama  Canal  at  the 
Exposition   Grounds,    San    Francisco. 

Pier — San  Francisco,  Calif. — The  Board  of  State  Harbor 
Commissioners  have  approved  plans  for  the  construction  of  a 
pier  at  the  foot  of  Kearney  St.  It  will  be  a  creosoted  pile 
structure,  200  ft.  wide,  and  S3u  ft.  long  on  the  northerly  side 
and  1  neo  ft.  on  the  southerly.  Jerome  Newman,  San  Fran- 
cisco,   is    Ch.    Engr.    Comrs. 

Ferry  Minn — San  Francisco.  Calif. — Bids  are  being  received 
bv  the  Harbor  Commissioners  for  constructing  Perry  Slips 
Nos.    9    and    10.      Estimated    cost,    $100,000. 

RAPIE  TRANSIT  SYSTEM,  NEW  YORK, 


2611  lin.ft.  m  in r-pipe,  24-in.  vitrified..      . 

120  tons  sewer-pipe,  <•  i 

60  tons  sewer-pipe  c  i  .  special 

50  lin.ft.  brick  or  concrete  sewer,  3  ft.  6  i 


+Livestock  Paddock — San  Francisco,  Calif. — The  Panama- 
Pacific  International  Exposition  Co.  has  awarded  a  contract 
for  the  construction  of  a  livestock  paddock  on  the  exposition 
grounds   to    McSHEEHEV   BROS.,    INC.,   at   $63,300. 

Fire- Alarm  System  ami  Fire  Apparatus — Turlock.  Calif. — 
Bonds  for  $15,000  have  been  voted  for  the  installation  of  a 
fire  alarm  system  and  a  motor-driven  truck.  Noted  Apr.  23 
and  May  21. 

Levee  Work — Yuba.  Calif.  —  Bids  will  be  received  until  10 
a.m..  June  27.  by  the  Levee  Directors  of  District  No.  1  of 
Sutter  County.  Yuba,  for  levee  repairs  calling  for  93,000  cu.vd. 
of  material.      E.  T.   Barrett  is  Clk. 

Dredging — The  Cadieux.  Que. — Bids  will  be  received  until 
July  2  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
1    nt.,   for   dredging   required   at   He   Cadieux. 

+  Fire  Aparatus— Montreal.  Que. — The  city  has  awarded 
the   contract    to    W.    E.    SEAGRAA  E    &    CO.,    for    fire    aparatus, 

:    t     (81,300. 

Wall — Ottawa.  Out. — The  Canadian  Government  plans  to- 
construct  a  retaining  wall  from  Laurier  Ave.  to  Mutchmor 
St.  and  from  Bank  St.  Bridge  to  Dow's  Lake,  Ottawa  Esti- 
mated cost,   $97,000. 

Canal    Work — Port    Colborne.    Ont. — Bids    will    be    rei 
until    June    26    by    I:.    < '.    Desrochers,    Secv.    Dept.    Pub.    Wks., 
Ottawa,    Ont.,    for    constructing    stone    protection    work    on    the 
summit    level,    Welland    Canal,    between     Thorold      Ont       and 
Port  Colborne. 

BUILDINGS 

Boston,  Mass. — The  following  bids  were  received  June  9 
by  the  Armory  Commission  for  the  construction  of  a  cavalry 
armory  at  Brighton:  J.  J.  Prendville.  of  Framing-ham  J397  - 
' Whiton  &  Haynes,  Boston.  $408,400;  Woodbury  &  Leigh- 
ton,  Boston.  $423,023;  Norcross  Bros..  Worcester 
Geo.  A.  Fuller,  New  York.  $433,987;  Chas.  S.  Cunningham 
Sons.  Boston.  $434,589;  C.  J.  &  J.  M.  Bucklev.  Boston  $4.37- 
654;  Wells  Construction  Co.,  Chicago,  111.. '  $443,500-  Clips 
Logue.  Boston,  $453,720;  Hoi-ton  .v.-  Hemenway,  Boston'  $46$  - 
X75;  William  Crane.  Cambridge,  $475.9X3;  Connors  Bros  Bos- 
ton, $516, X95;  E.  A.  Peabody  &  Sons,  Boston,  $529  100  Noted 
May    28. 

+The    contract    for   the    construction    of    the   six-story    mer- 
N    \   .  SECTION  1      ROUTE  12— Continued 
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RANGER  C&NSTRVCtImX  CO..  Springfield.  Mass.  Putnam  & 
Cox.   6  Hancock  Ave..   Boston,  are  the  Archs. 

S80.000,  Flynt  Building  Construction  Co.  $S0  0O^Caspei 
Sf  CanSe  ?nit'  Co?  Cambridge,  is  Secy.  of  Armory 
Cor"n'     ,,.  o      t       t     Tf     rvMallev     Arch..    7.r>    Westminster 

Street   Power   Co.      The   estima te«   cost   «   $100, 000.  ^    ^ 

nonteB?od^Sra%  Wo7|\«ar  St  V£cen, .  Hospital 
has    been    awarded    to    W.    F.    ONh.lL.     n-        1   ',A  =tnries     4Sx 

^/^V^inU6  LS  si&rrtifr  ^:stor  es'   x 

+Hartfor,l.   Conn.— Contracts   have   been  awarded   to   CIR; 

ti«s  *  I>I--\N  Hartford,  for  the  masonry  and  the  H.  L..  "if? 
BARD  CO  New  Britain,  for  the  carpentry,  on  the  mercantile 
building   at   Union   Place    for   Gordon    Bros. 

..  E»-»_i..      I'.nii  —The     Board     of    Education     plans    to 

T.uiH  a  p^v'ationar-hig^school.  costing  $121,000.  Walter 
P.  Crabtree.   272  -Main   St..   is  the  Arch. 

ha.^a«^a»eTTthoeo«^  ^  ««^ 

York,   at   $560.3S5.      Noted   Feb.   26. 

Bu«a.o,  N  Y.-Bids  will  be  fR£?„"g*  e^tlonVa 
nbrSrTa?NUagadraCa0nT'  lamTlton  Sts.  The  estimated  cost  » 
$4U,000.     Noted  May  28.  N  York, 

Slv,  S'ars,  Flit  "fj&'WJSS-rs: 

St  under  ■'Contracts  To  Be  Let." 
v   „    v..rk    \     V  —  (Borough   of  Manhattan)— The   Veronica 

N'  "  fSSSl  5to •'■    »3  "««•«    ^tormyaXre  ar.l'o'mce 

.,(    \V     II.    Hearst,    will   erect   a   two-sto,>    hioie    aiiu   "'''|- 
buildlnfi    ^t  Columbus   Circle,    Eighth    Ave.    and    61st   St.      The 

Is   estimated   at    $5im. 

\..„    \.,rk    \    \.     (Borough  of  Manhattan)— The  Spring  St. 

Neighborhood    Hou^     246    S, B     St.,     has    died    plans    fo.     a 

loi  mitoi  y  and   gymnasium. 

+  N„r,h     Tonav.an.la.     N.     V."i    T'"'     K',""  'ho,,!  '  a",'  No    1 1   '  Ton  1- 

wanda  has  been  awarded  to  kokkio  ^  ;  ,  V.i  mcpfssivk 
change  Buffalo:  structural  steel  sublet  to  I  ItocKLbfaivn, 
STKKI.'  '■<».,    Kuffalo.       Note, I    Feb,    2... 

+  ,    ,s,    Oranice,    v.   J.-The    general   contract    for   the   addi- 

,.,  .iohn   J.    HBSa   Newark,    N.    J.,   at    8»985. 

-  „     v  .,.     •;    ,    Board  of  Trustees  of  the  Newark      Ity 

as1  iasASr  ^wrsssa-ss^ 

■chool      R.  i>    Argue  is  B<  i  y    ot   th<    Bd 

— fc^      -  '  res 

S " '-'■:1 

'  M'a 

...     th      Touni     Mem 

+  I-III ruh,     I-,.....       Thl 

.\„,l,..||,.      Trim 

.      .i 

I,  a     to    BAIL]  ■     ■         ■• 

..  al        14 
4-li..»llnic    Own,    Ohio 

,  ,,  . i     Oklo 

"'  ,"r;' 


-(•Cleveland,  Oliio— The  contract  for  the  erection  of  the 
four-story  building  lor  St.  John's  Hospital  has  been  awarded 
to  the  W  B  ALLISTER  CO.,  2163  East  31st  St.  The  estimated 
cost    is    $200,000.      Noted    May    28. 

♦  Cleveland,  Ohio— The  contract  for  the  erection  of  a  six- 
story  recreation  building  at  6100  Broadway  Ave  for  the 
Cleveland  Worsted  Mills  Co.,  has  been  awarded  to  the  HIV 
KIN  CONKEY  CO .  321  Cuyahoga  Bldg.,  Cleveland,  Ohio.  The 
estimated     cost     is     $100,000. 

Bids  will  be  received  about  July  1,  for  the  erection  of  a 
gymnasium  at  the  Goodrich  House.  St.  Clair  Ave.,  Cleveland, 
Pl'riggs  &   Nelson  are   the  Archs.,   669   Rose   Bldg. 

Paul  T  Cahill,  Arch.,  1900  Euclid  Ave.,  has  prepared  plans 
for  the  erection  of  a  two-story  addition  to  the  Lakeside 
Hospital.   Lakeside    Ave.      The    estimated   cost   is  $50,000. 

+  <  oliiiiibns,  Ohio — The  contract  for  the  erection  of  the  of- 
fice building  for  the  Columbus  Iron  &  Steel  Co.,  has  been 
awarded  to  L.  S.   STEWART,  Columbus. 

Alliance,  Ohio— Plans  are  being  prepared  by  W.  Hirsh, 
4rch  130-  Swetland  Bldg.,  Cleveland.  Ohio,  for  the  erection 
of  a  two-story  Stau I  Hospital  at  Alliance.  The  estimated  cost 
is    $50,000. 

Kent  Ohio — Fids  will  be  received  until  noon,  July  11,  OS 
John  A  McDowell,  Secy.,  Bd.  of  Trustees,  Kent  Norma  School 
for  the  erection  of  an  agricultural  and  training  building  at 
Kent.      Noted  May   14. 

+Gran.l  Rapids,  Mich.— The  general  contract  for  the  erec- 
tion of  a  two-storv  and  basement  school  for  the  Board  ot 
Education,  has  bee,,  awarded  to  BURKE  SMITH  &  NELSON. 
Muskegon,  Mich.     The  estimated  cost  is  $a0,000. 

+  Chiea«o.  111.— The  contract  for  the  erection  of  a  three - 
stnrv  brick  apartment  at  5300  Greenwood  Ave.,  has  oeen 
awarded "to .the  THORNE  CONSTRUCTION  CO.  The  estimated 
cost   is   $100,000. 

Appleton.  Wis.— Bids  will  be  received  until  July ;  1,  by  _  E. 
L.  Williams,  City  Clk..  for  the  e-ection  of  an  isolation  hospi- 
tal  and   an   invalid    hospital   at    Appleton,    Wis. 

+  Ashlan.l.  Wis— The  general  contract  for  constructing 
the  Ashland  County  court  house  has  been  awarded  to  TOM- 
LINSON   %.   EOAN,   at    $106,195.      Noted    Mar.    12. 

Green  Bav,  Wit..— Anderson  &  Williams,  Archs..  Green  Bay. 
are  preparing  plans  for  the  erection  of  a  theater  at  Kemnitz 
and  North  Washington  Sts.,  for  Henry  Goldman.  The  esti- 
mated cost  is  $50,000. 

Marshfield.  Wis.— Bids  will  be  received  until  June ,30.  for 
a  high-school  addition  to  McKinley  school  Gustave  A. 
Krasin,   is   the  Arch.,   Marshfleld,   Wis.     Noted  Feb.   26. 

Milwaukee,  Wis.— Bids  are  being  received  by  Frank  M 
Harbach, slcy.,  Board  of  School  Directors,  for  remodeling 
Park   St.   school.      The  estimated   cost    is    $50,000  „         , 

Bids  are  being  received  by  Frank  M  Harbach,  Sec>  -Board 
of  School  Directors,  for  completing  Riverside  High  School. 
The  estimated  cost  is  $300,000.  „„„*■,„   h„i,^iino-    ,i 

♦Contracts  for  the  erection  of  the  mercantile  building  at 
"12th  and  Walnut  Sts..  have  been  awarded  as  follows.  <  ar- 
pentrv  ERDANN  SCHULZ  £  SONS,  masonry,  cut  stone, 
RIESEN    &    RIESEN. 

Van  Ryn  &  De  Gelleke,  Archs..  725  Caswell  Block,  will  re- 
ceive bids  about  July  5,  for  the  supe,  structure  of  the  Wash- 
ington Park  High  School  at  Sherman  Blvd.  and  Wright  St. 
The  estimated   cost   is  $250,000. 

*Wauwatosa.  Wla.— Contracts  for  the  erection  of  the 
me*s  do,mitorv  at  Milwaukee  County  Hospital  for  Insane, 
have  be.  .  Vwarcled  as  follows:  Carpentry,  excavating,  ma- 
sonry.  steel,  O?  a!  DTJEMAN,  Waukesha.  Wis..  $12,810.  Noted 
May  7. 

Ottawa.  Kan.— The  Trustees  of  Ottawa  University  contem- 
plate erecting  three  buildings.  The  estimated  cost  is  $12o.- 
(100       W.   C.   Coleman.    Wichita,    Kan.,    is    the    1  res. 

K-.nmiN  City,  Mo.— Bids  will  be  received  until  noon.  June 
29  for "conudeting  the  Milton  Moore  School,  Ms,  and  Cypress 
Ave.     Charles   A    Smith  Is  the  Arch.,   Finance    Bldg. 

+  *t     Louis.    Mo.— The    contract     for    the    erection    of    a    six- 

u!;:unr;;»':^^^ 

CONSTRUCTION   CO,     The   estimated  cost    is   {88,000, 

♦  Terrell.    T«v\.     -The     city     com  in  issi  oti.u-     lias     a  wa  r,l.  .1     I he 

contract    for    tl nation    ,.f    the    city    hall,    to   BARR"S     &    «DT- 

CALF,  Corslcana.     The  estimated   cost    Is   $40,000. 

Seattle.  W»»h«— Saunders  &    Lawton,    Archs.,   Alaska    Bldg.. 

have    :ompleted   plans  for   the  erect t  a    three-story,    l|0x 

140   M      building,    tor    the    Masonic    Temple   Assoeli i.      The 

,    tlmated  coat   Is  $200,000. 

+  i  ni.xi.o    Calif. The  general  contract   (or  the  erection  ol 

the  high   Bchool    at    Call     Ico    ha     been   awai IBOROH 

HERTZ,    El   cent....   at    I  I     < 

i    p    ii.-<-k    advertising    manager  of  the  Universal   Portland 

,.•;',•  Co     won   i -•■    oi    i oo  at    the   convention   of   the 

(     ,„ i  '  \,i,  ei  tii  fng    Club      ot     America,    held    In    Toronto 

....     offered    bj     "Ad' |     &    Selling-'    was    

I  ,      ,.     in     id-  ertlslng       Mr     Be,  h    took    for    nil    subji  i  I 

,1 W  Inning    Campaign    for  Cement." 

;,,,     Boci     has.  foi     everal  years,  1 1 ir  and 


Mr.    Ile.-k    has     rpr      evi  rai       ■   •• 

,  nlzi  i    o •  ""  ul    i  ,l"" 


<  o\  in  \<  T   PRIOB 

•r+Ranla  Tran»M  iystesn     New   V/uk.  N    v.     Bids  were  re 

,...i,".7i   i,     thi    Pul  I  '  on sslon,  June   12,   for   Route 

r    Hantinn  7    of  ,io    Rapid  Transit  Subway      h   "in  be  a  rour- 

i, m     i  Id    : It     '■•    BSd    :■■     In    I 

(A)   RAPID  Tl  n       ITBWA^ 

roadway,     New     7ork,     11.918  184 

M  ii  Vrthur    Bro  .Co      11     Pin,     ' 

.440      r>)  Oscat    n Ii    Co.,  M  pol 

.117.8471  (K)  Smltl ii  i   a    Mac 

m   bid     were  a     followi 


r.ii 


100  lin  ft.  10-to.  C  I 
100  lin  ft.  12-in,  o  '  gas  pipe 
pipi 
100  lin  it  bypass  above  6  in 
6700  lin  ft.  bypass  above  B  in 
liMi  lin  It.  bypaat  above  12  in 
lmi  lin  ft.  bypaae  on  tieatle  12  i  i 

1800  lia.ll   bypi n  trestle  20 

in  i  I!    ti    bypaaa  on  treatli   24  li 
Iiki  lin  ft.  bypaaa 

- 
li 
-    t-tn.  w.i   gas  pipi   in  i  lai 
fl  In    ',■.  i    ■  i    pip    i     place 
17m>  In.  ft    8-ln  i 

pi 

i    wnti  r  and  i"i    pipe 
nc,  4-1 

■ 

...    U      W     I       U        pipi 

.   i    pipe 

1500  lin  ft     Kin      >ir  I > i t  —    ll 

!ihi  In:  n  r  pipi 

In  pi  ... 
lin  lin  fi 
50  lin  ii    nan  Wn    i 

in   «  i   dui  i  pipe 
itn.HHi  lin  fi    3-in    w  i   dui  •  pipi 

..  .1 
I       1 
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52,600  cu.yd*.  earth  excavation  above  mean  high  water 
7100  cu.yd.  earth  excavation  for  sewers 

116,600  cu.yd.  rock  excavation 

1600  cu.yd.  rock  excavation  for  sewers 

1200  front  ft.  underpinning  buildings  1  to  6  stories. 

100  front  ft.  underpinning  buildings  7  to  12  stories     . 

275  front  ft.  maintaining,  protecting  and  securing 

6330  cu.yd.  tunnel  excavation 

28,100  cu.yd.  concrete  masonry 

1970  cu.yd.  concrete  masonry  outside  waterproofing 

1430  cu.yd.  rubble  stone  masonry   . . . .  

50  cu.yd.  dry  rubble  stone  masonry 

110  cu.yd.  brick  masonry 

10  cu.yd.  vitrified  brick  masonry  ... 

60  cu.yd.  hollow  terra  cotta  masonry 

1000  bbl.  portland  cement  grout 

1000  lin.ft.  timber  piles 

2  M.  bd.  ft.  timber  foundations 
100  cu.yd.  broken  stone  and  graval 
2600  sq.yd.  1-ply  w-aterproofing 

100  sq.yd.  2-ply  waterproofing 

16,700  sq.yd.  3-ply  waterproofing 

100  'q  yd.  4-ply  waterproofing 

100  sq.yd.  dry-ply 

350  cu.yd.  brick  in  asphalt  mastic 

100  lin.ft.  12-in.  vitrified  pipe 

inn  i  lin.ft.  10-in.  vitrified  pipe  

2800  lin.ft.  8-in.  vitrified  pipe 

101  lin.ft.  6-in.  vitrified  pip:- 

luii  lin.ft.  4-in.  vitrified  pipe  

100  lin.ft.  8-in.  c.i.  pipe 

100  lin.ft.  6-in.  c.i.  pipe 

5800  lin.ft.  4-in.  c.i.  pipe 

S )  lin.ft.  10-in.  c.i.  pipe  

51)  lin.ft.  3-in.  extra  heavy  c.i.  pipe  specials  and  fittings  

"ill  1m  ft    4-in.  extra  heavy  c.i.  pipe  specials  and  fittings 

120  lin.ft.  6-in.  extra  heavy  c.i.  pipe  specials  and  fittings 

40  lin.ft.  S-in.  extra  heavy  c.i.  pip-  specials  ami  fittings        

211,200  duct  ft.  tunnel  duct- 
10.200  duct  ft.  railroad  ducts 
1730  tons  riveted  steel.. 
2130  tons  steel  beams  and  shapes 
55  tons  steel  rods  and  bars 

45  tons  c.i.  columns 

20  tons  miscellaneous  iron  castings 

5  tons  miscellaneous  iron  sewer  furnishings        

4000  lb.  special  wire  forms 
5530  lin  ft.  lj-in.  oak  hand  rail 
6200  so  ft.  steel  gratings 

2711!)  -<i  ft.  vault  lights      .  .  

1100  sq  <.'!    Btreet  surface  restored  (sidewalk) 

I    repavement  of  roadway  with  asphalt 

100  lin.ft.  new  blue  stone  curb 

Im.ii  sq  yd.  repavement  "f  roadway  with  wood  block 

100  lin.ft.  8-in.  granite  curb 

3460  lin.ft,  1-in.  w.i.  electric  conduits  in  place 

fun  lin.ft.  Lt-in.  w.i.  electric  conduits  in  place 

150  li"  It    2-in.  w.i.  electric  conduits  in  place        

550  lin.ft.  1-in.  w.i.  electric  conduits  in  place 

335  each  c.i.  outlet  boxes  in  pie  

li  each  e  i.  pull  boxes  in  place  

100  lin.ft.  6-in.  extra  heavy  c  i    pipe  specials  and  fitting-  

50  lin.ft.  3-in.  extra  hea\  ■  lecials  and  fittings 

900  lin.ft.  12-in.  vitrified  sewer  |  lie  

1000  lin.ft.  15-in.  vitrified  sewer  pipe  

750  lie  ft.  18-in.  vitrified  sewer  pipe  

300  lie  fi.  22-in.  vitrified  sewer  pipe  

1450  lin.ft    24-in.  vitrified  s-wrr  |  ipe 
9  tons  c.i.  pipe  straight 

i    pipe  specials 
600  lin.ft.  3  ft.  6  in.  x  2  ft     I  in      .  v.er 
60  lin.ft.  4  ft.  x  2  ft.  s  in.  >ew.  r 
5600  lin.ft.  maintaining  9t.  Ry.  underground  trolley 
2400  lin.ft.  6-in.  water  pipi   in  plai 
200  lin  ft    12-in.  water  pipi   in  i  lace 

El    20-in.  water  pip-  a  ...  

.*,()  each  water  »n  ices  restored 
i-in.  .-  i   gas  pipi 
pipe 
1600  lin  ft.  Mn.  c.i   gas  pipe 
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S3  50 

$4   30 

S4   50 

S4  05 

So  00 

$7  50 

4   50 

4.30 

4.50 

4  05 

li  50 

r  - 

5  00 

-   S5 

6  00 

6.60 

6.50 

7   Ml 

5  00 

5.85 

6.00 

6  50 

7  00 

7   Ml 

60  IX) 

65  00 

35  00 

10  00 

80.00 

50  00 

100  00 

25  00 

50  00 

10  00 

100  00 

100  00 

oil  in 

35  00 

20  00 

10  00 

60  00 

50.00 

g  mi 

S.60 

9  00 

6.60 

9.00 

s  75 

9  00 

9.40 

9.50 

11    00 

10  00 

9.00 

9  00 

9.00 

9  50 

io  oo 

10  00 

9.00 

7.  IX) 

5.00 

8.00 

6.00 

8  00 

7.00 

6  00 

4.50 

7  00 

5.00 

8.00 

6.00 

15  00 

15  00 

15.00 

12.00 

20.00 

20  00 

40.00 

18  00 

20  00 

20  00 

30.00 

25  mi 

15.00 

15.00 

15  00 

1.-,  no 

18.00 

20.00 

3.00 

3  00 

4.00 

1   50 

3  00 

4.00 

0  75 

1.00 

0.50 

II  40 

1.00 

0  25 

75.00 

65  00 

- 

40  00 

100.00 

70  00 

2.50 

2  75 

2.00 

1   50 

3.00 

2.50 

0  50 

0  38 

0  50 

(1    40 

ll  4H 

0.75 

0  75 

0  64 

1.00 

0.70 

o  70 

0  90 

1.00 

0  97 

1   25 

1  25 

1   00 

1    IKl 

1   25 

1  30 

1   50 

1    40 

1   25 

1.50 

0.50 

0  26 

0  40 

0  40 

n  10 

0.60 

30  00 

31.00 

25  00 

30  00 

28  nn 

30.00 

0  75 

1.00 

0.80 

0.90 

1.50 

2  00 

0  65 

0.80 

0  55 

0  75 

1.25 

1.50 

0.50 

0.55 

0.30 

0  60 

0  75 

1.25 

O  45 

0  40 

0  25 

0.40 

0.70 

1  00 

0  40 

.     0  26 

0  20 

0.30 

0  60 

1   50 

2  50 

1.25 

1   50 

2  00 

1.50 

1.00 

1.40 

1.00 

1.00 

1   50 

1.25 

0  70 

0.80 

0.75 

0.70 

1.00 

1  00 

2  00 

3  50 

1.50 

1.80 

2  00 

1.00 

1.00 

1   00 

1.00 

1  25 

1   nn 

1   25 

1.35 

1  00 

1.00 

1  50 

1   25 

1.75 

2  O0 

1  50 

1  50 

2   nn 

I  50 

2  00 

2  BO 

1  75 

2  00 

3  00 

2  00 

0   12 

0.10 

0.10 

n  ns 

0  12 

0.12 

0  211 

0.15 

0.15 

0   11 

0  20 

0   15 

lis,  mi 

80  00 

75.00 

70  oo 

70.00 

70  00 

60  00 

70.00 

65  00 

60  00 

65  00 

65  00 

65  00 

lin   nn 

60  00 

65  00 

50  00 

65  00 

75  00 

60  00 

60  00 

80  00 

70  00 

70  00 

70.00 

60  on 

60  00 

100.00 

70  00 

70.00 

Mi  nil 

60.00 

711   nil 

110.00 

75  IHI 

0  10 

0.10 

0  12 

0  15 

0.10 

n   I.", 

0  60 

0.75 

1  00 

n  in 

0  15 

0  50 

1    511 

1.75 

1 .50 

1.50 

1.50 

1    75 

1    Ml 

1  50 

1  .so 

1  :,n 

1   50 

2.00 

3.00 

2    15 

2    IKl 

2  00 

3  00 

2.00 

3.00 

3.00 

2.50 

3  IX) 

ii      ell 

3  00 

1.50 

l  oo 

1.50 

l  mi 

3   00 

1   00 

4.00 

ii  mi 

3.50 

4   00 

4    00 

3  50 

2.00 

2  00 

1   75 

1    00 

1.00 

0.25 

0.15 

n  26 

0  20 

i  BO 

0.15 

0.40 

n  2s 

0    PI 

0  35 

0    40 

0  26 

ii  50 

0  35 

o  60 

0  Ml 

11    5  1 

ii  38 

0  30 

o  23 

n    ... 

0   .in 

0    itll 

0  20 

1.00 

II  s.-, 

1  mi 
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1     Ml 

5  OO 

1  00 

:,  i«\ 

2  00 

2  Ml 

.-,    IHI 
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1    Ml 
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1    Ml 
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1  no 

1  in 

1    2.-. 

0.78 

4.00 

1  nn 

4  mi 
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3    IKl 

4   ."ill 

4  60 

4.50 

it    Ml 

it   Ml 

4    IHI 
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3  75 
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6.00 
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6  -  i 

,,  0  ' 

,,  nn 
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6  00 

1.-,  mi 

15  00 
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70  mi 
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BO  00 

10 1 
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75  mi 

r 
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in  mi 

i.  mi 

9.00 
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12   nil 
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1  B0 
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2n  00 
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1    Ml 

■ 

1    00 
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7    0  ' 
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i,    Ml 
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Bids    received    until   June  30,    1914* 

Proposals  for  State  Road  Work 

SEALED  PROPOSALS  will  be  received  by  the  State  High- 
way Commissioner,  Room  27,  Capitol,  Hartford,  Connecticut, 
until  2  P.  M.,  Tuesday,  June  30th,  1914,  for  State  Road  Work 
in  the  following  towns  in  accordance  with  plans  and  specifi- 
cations on  file  in  the  office  of  the  State  Highway  Commis- 
sioner and  also  at  the  following  places: — TOWN  OP  PUT- 
NAM, about  6307  linear  feet  of  Native  Stone  Bituminous  or 
Trap  Rock  Bituminous  Macadam  construction.  Plans  and 
specifications  at  the  Town  Clerk's  Office,  Putnam.  TOWN  OF 
MANCHESTER,  about  3425  linear  feet  of  plain  or  reinforced 
concrete  pavement.  Plans  and  specifications  at  the  office  of 
Robert  W.  Stevens,  Division  Engineer,  Room  407,  Connecticut 
Mutual  Building,  Hartford.  CITY  OP  HARTFORD,  about 
8000  linear  feet  of  Warrenite,  Amiesite,  Topeka  or  Concrete 
Pavement  (Plain  or  Reinforced)  also  a  section  of  brick  pave- 
ment over  a  concrete  base.  Plans  and  specifications  at  the 
office  of  Leon  F.  Peck,  Superintendent  of  Streets,  Hartford 
TOWN  OF  SALISBURY,  about  4040  linear  feet  of  graded  road 
with  six  (6)  inch  hardening  course.  Plans  and  specifications 
at  the  office  of  R.  S.  Hulbert,  Division  Engineer,  Winsted. 
TOWN  OF  WATERTOWN,  about  6450  linear  feet  of  Trap 
Rock  Macadam,  Native  Stone  Macadam  or  Gravel  construc- 
tion. Plans  and  specifications  at  the  Town  Hall,  Watertown. 
TOWN  OF  BROOKLYN,  about  4S50  linear  feet  of  Native  Stone 
Macadam  construction.  Plans  and  specifications  at  the  Town 
Clerk's  Office,  Brooklyn.  TOWN  OF  WESTBROOK,  about 
4365  linear  feet  of  Native  Stone  Macadam  construction  or 
Graded  road  with  two  (2)  inch  Native  Stone  surface.  Also 
a  re-surfacing  of  a  section  of  road  adjoining.  Plans  and 
specifications  at  Town  Clerk's  Office,  Westbrook.  TOWN  OF 
ESSEX,  about  12,000  linear  feet  of  Trap  Rock  or  Native  Stone 
resurfacing.  Plans  and  specifications  at  Town  Clerk's  Office, 
Essex.  All  bids  must  be  accompanied  by  a  surety  company 
bond  or  a  certified  check  not  less  than  one-third  of  the  cost 
of  the  work.  The  State  Highway  Commissioner  reserves  the 
right   to   reject  any   and   all   bids. 

Dated    at   Hartford,    Conn.,    June    19th,    1914. 

C.  J.  BENNETT,  State  Highway  Commissioner, 

ROOM    27,    Capitol,    Hartford,    Conn. 


Bids   received    until   July   6,    1014. 

Storm  and  Sanitary  Sewers 

San  Antonio,  Texas,   June  10th,   1914. 
Sealed  bids  will  be  received   by   the  undersigned  until  4:00 
p.m.,  July   6th,   1914,   for   the  construction   of  Storm   and  Sani- 
tary Sewers  for  the  City  of  San  Antonio,  sizes  and  quantities 
being   approximately   as   follows   to   wit: 

STORM    SEWERS 


7070 

feet 

of 

76" 

sewers 

690 

feet 

of 

74" 

sewers 

742 

feet 

of 

72" 

sewers 

1S40 

feet 

of 

68" 

sewers 

980 

feet 

of 

64" 

sewers 

2  3  SO 

feet 

of 

60" 

sewers 

940 

feet 

of 

58" 

sewers 

950 

feet 

of 

54" 

sewers 

470 

feet 

of 

52" 

sewers 

390 

feet 

of 

50" 

sewers 

1030 

feet 

of 

44" 

sewers 

1340 

feet 

of 

42" 

sewers 

6735    feet    of    36"    sewers 
And     smaller. 
For    the    above    alternate    bids    on    molder    reinforced    con- 
crete,   monolithic    concrete,   vitrified    liners,   and    vitrified   seg- 
mental   blocks   will    be    considered. 


SANITARY 

SEWERS 

650 

feet 

of 

58" 

sewers 

3330 

feet 

of 

46" 

sewers 

750 

feet 

of 

44" 

sewers 

1060 

feet 

of 

38" 

sewers 

60411 

feet 

of 

36" 

sewers 

2735 

feet 

of 

30" 

sewers 

21195 

feet 

of 

24" 

sewers 

8440 

feet 

of 

20" 

sewers 

3  33 II 

feet 

of 

18" 

sewers 

2S65 

feet 

of 

15" 

sewers 

5050 

feet 

smallt 

r     sizes 

For  all  sizes  over  24"  alternate  bids  on  vitrified  pipe,  vit- 
rified segmental,  block  concrete,  vitrified  segmental  liner, 
molded  reinforced  concrete,  and  monolithic  concrete  will  be 
considered. 

For  specifications,  bidders  blanks  and  other  information 
address    Hans    Helland,    City    Engineer. 

FRED    FRIES, 
City   Clerk,   City   of   San   Antonio. 


I:...'-    received   until   June   .10,   1014. 

Notice 

LETTING!    OF    CONTRACT     FOB    TWENTY-TWO    MILES    OP 

ROAD 

..i    bids   for   the   construction    of   twenty-two   nun.    of 

in    or    gravel    and    rock    or    gravel    highways    In     I         I 

t  No.  2  Lincoln  County,  Arkansas,   will   be   received   by 

the    Board    of   Commissioners    for    the    said    district    at    Star 

City,  Arkansas,  until   10   A.M.,  June  30,   1914,  all  material   and 

i  o   he  furnish'  Co toi 

Also  with  Commissioners  furnishing  materials.     Contractor 
Ing   .-ill   labor   and    tools, 

h    bid    must   be  a  I  by  a  i  ert  Ifled    check    for 

i       ,.     t ;.,.  bid,  to  !"■  returned  if  the  proposal  Is  nol  accepted 

.  .-,,,,]  pi  opo  a]     hei       it       be  obta  Ined  at 

i  hi     i  ■•  pai  1 1 '    of  S1  ite    Land  .    Hi|  by,  ays  and 

i  ■    i  <■    .        Little  Rock,  Arkansas,  or  at 

Chas,    Mooi  '•.    Pine    Bluff,    Arka  ■ 

..-,    a.  .i    John  for   i  he   Boai  do 

ansae. 

turn   "f   plan  i. 
madi     on    I  hi     pi  opo  i  1 1 

I     ol     Stati     Land 

thi     Board 

trlcl      Tl ii    I     ■■    en  ed   by 

.  nd  ;>il   bids, 
CO     BACON, 
•    i  omml 
HUGH    R     ■'  •■  RTBR, 

Btate   Highway    I  li i 

RL1  OORD, 

•  er. 


Bids   received    until   July    10,   1014. 

Proposals  for  Brick  Road 

Tampa,  Fla.,  June  8,   1914. 

Sealed  proposals  will  be  received  at  the  office  of  thl 
County  Commissioners  of  Hillsborough  County,  Florida,  until 
10  A.M.,  July  10th,  1914,  for  furnishing  paving  brick  or 
blocks,  wood  or  granite  curb,  doing  the  necessary  hauling, 
grading  and  laying  the  curbing  and  blocks  upon  the  Tampa - 
Plant  City  Road  In  Bald  County.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  Engineer  of  roads.  Bidders 
should  personally  examine  the  location  of  the  proposed  work, 
and  acquaint  themselves  with  all  attending  conditions.  The 
Road  Englneei  will  furnish  bidders  with  blank  forms  of 
proposals;  no  proposal  will  be  considered  unless  submitted  on 
such   forms,     All   proposals   must    be  accompanied   by   a    ow 

i i   check,   made    payable  to   the   Board  of  County   Commls- 

of    HUlsl ugh   County,   for  one    (1%)    per   cent,   of 

Hi. i '  their  bid, 

The   quantities   are   approximately    only: 
77,iiini  Sq.Yds.  of  brick   pavement,  of  No.  1  brick   9'   wide, 
or   128,000  Sq.Yds.  of  brick  pavement,  of  No.  2  brick   15'  wide, 

i  ,  1,28  i   i  in    feet   of  Granite  or   w  ood   t  lui  b, 

The  right  is  reserved  to  reject  anj  oi  all  bids  Vddresi 
all  1.1. i  to  thi  Clerk  of  the  Count]  Commissioners,  Mr. 
\v.    p,    i 'nit, i. ■..ih,    Tampa,    Fla.,    plalnlj     marking    the    same, 

foi    1 1"'   i  in  in  hlng    of  matei  lal   and   true!  lor   oi     i 

i   between  T  impa   and   Plant   City,  for   Hillsboi  oui  h 

i    " 

i  oi    further  Information,  applj    to  Jam tlddle,   Engineer 

■■I    Ro  id  .    mm.  i h    Count  y,    Tampa,    W I  I 
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